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IMPROVEMENT OF THE RECLAMATION CONDITION OF SALINE 

SOILS UNDER RICE CULTIVATION IN THE CONTEXT OF MOLE 

DRAINAGE (ON THE EXAMPLE OF THE SHIRVAN EXPERIMENTAL 

RESEARCH STATION, GARABORK VILLAGE, UJAR DISTRICT)  
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Abstract. The article investigates the meliorative condition of heavy-textured, 

poorly permeable, and highly saline soils located in the Shirvan Experimental 

Research Station in Garabork village of the Ujar district. The main purpose of the 

research was to study the efficiency of soil leaching under rice cultivation against the 

background of mole drainage. It was determined that high evaporation, shallow 

groundwater levels, and the insufficient functioning of the existing drainage systems 

intensify the secondary salinization of soils in the area. The analyses conducted 

indicate that the improvement of the collector-drainage network, implementation of 

leaching irrigation, and application of mole drainage can play a significant role in 

improving the meliorative condition of soils. 

Keywords: salinization, mole drainage, melioration, rice, groundwater, 

irrigation, drainage system. 

 

Introduction. Ensuring sustainable agricultural development in the Republic 

of Azerbaijan requires the improvement of the reclamation condition of irrigated 

soils, which is of significant strategic importance [1]. A considerable portion of soil 
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resources in the arid lowland regions of the KuraïAraz plain is affected by different 

degrees of salinization. Arid climatic conditions, high temperature regimes, intensive 

evaporation, shallow groundwater levels, and long-term improper irrigation practices 

have contributed to the expansion of secondary salinization processes. In this regard, 

the Ujar district is considered one of the agricultural regions where soilïreclamation 

problems are particularly pronounced. 

In modern agriculture, the restoration of saline soils and their return to 

productive use is one of the key tasks of reclamation science. In heavy-textured and 

low-permeability soils, salt leaching processes are highly complex; therefore, the 

application of modern and efficient technologies alongside traditional reclamation 

measures is of particular importance [2]. One such method is mole drainage. Mole 

drainage improves infiltration and filtration processes by creating additional 

subsurface water-conducting channels in the soil, thereby facilitating the lowering of 

groundwater levels and the removal of salts from the soil profile. 

The research was conducted at the Shirvan Experimental Research Station 

located in Garabork village of Ujar district. The experimental area consists of heavy 

clayey, low-permeability, and highly saline soils that had been out of agricultural use 

for a long period. The prevailing natural and reclamation conditions have led to the 

intensive development of salinization processes and a significant decline in soil 

fertility indicators [3]. 

The main objective of the study was to investigate the efficiency of salt 

leaching in heavy-textured saline soils under rice cultivation in the presence of mole 

drainage and to evaluate the possibilities of improving the reclamation condition of 

the soils [4]. 

To achieve this objective, the following tasks were set: 

1. Study of the natural-climatic and hydrogeological conditions of the 

research area;  

2. Assessment of soil salinity and reclamation status;  

3. Analysis of the technical condition of existing drainage and irrigation 

systems;  
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4. Determination of the effect of mole drainage on the soilôs hydro-physical 

properties;  

5. Evaluation of the effectiveness of leaching irrigation practices;  

6. Development of recommendations for improving soil reclamation 

conditions. The scientific novelty of the research lies in the comprehensive evaluation 

of the efficiency of salt leaching under rice cultivation in heavy-textured saline soils 

under the conditions of Ujar district using mole drainage for the first time. The 

obtained results have practical significance for improving the reclamation condition 

of saline soils and increasing agricultural productivity in the region in the future [5]. 

Research Methodology. Ujar district is in the central part of the Republic of 

Azerbaijan, within the Shirvan plain of the KuraïAraz lowland. It borders Goychay 

and Kurdamir districts in the north, Agdash district in the west, and Zardab district in 

the south. The territory is predominantly characterized by a flat and weakly inclined 

relief, with absolute elevations mainly ranging between 0 and 100 m above sea level. 

The gentle slope of the relief restricts the natural drainage and gravitational flow of 

both surface and groundwater. As a result, groundwater occurs at shallow depths and 

contributes to the intensification of soil salinization processes. The area is mainly 

composed of alluvial and marine deposits, which have led to the formation of heavy-

textured clay layers with low permeability. 

Ujar district is located within a semi-desert and dry steppe climatic zone. The 

average annual air temperature is 14ï15ÁC, while summer temperatures may reach 

+40ï45ÁC. Annual precipitation ranges between 250ï350 mm, whereas evaporation 

exceeds 800ï1000 mm. The significant moisture deficit creates favorable conditions 

for salt accumulation in soils and the development of secondary salinization. 

The main hydrographic element of the region is the Kura River, which serves 

as both a primary irrigation source and an important factor in soil-forming processes. 

Groundwater is generally located at depths of 1ï3 m and is characterized by high 

mineralization. Sulfate-chloride sodium salts dominate in groundwater composition. 

During the summer period, intense capillary rise leads to the accumulation of salts in 

the upper soil layers. 
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The dominant soil types in the region include grey, grey-brown, meadow-grey, 

meadow-saline, and saline soils. The soils of the experimental area are heavy clay in 

texture and have low water permeability, which significantly restricts water 

movement within the soil profile and accelerates salinization processes [6]. 

The main factors affecting the reclamation condition of soils in the study area 

are: 

¶ shallow groundwater table;  

¶ high mineralization of groundwater;  

¶ intensive evaporation;  

¶ widespread use of surface irrigation methods;  

¶ unsatisfactory condition of drainage systems.  

According to available data, in a significant portion of irrigated lands, 

groundwater levels are shallower than 2 m, which increases the risk of salinization. 

Although some areas are weakly or moderately saline, severe and very severe 

salinization is also observed in certain locations. 

Salinization deteriorates the physical and chemical properties of soils, destroys 

soil structure, weakens the waterïair regime, and reduces crop productivity. In 

heavy-textured soils, these processes are particularly intensive and environmentally 

limiting. 

Current Condition of Drainage and Irrigation Systems. In Ujar district, the 

total length of the collectorïdrainage network is 1,373 km, of which 663 km consists 

of closed drains and 355 km of open drainage channels. The main function of these 

systems is to regulate the groundwater level and prevent soil salinization [7]. 

However, field observations indicate that a significant portion of the existing 

drainage infrastructure is physically deteriorated. Many collectors and drainage 

channels are silted up, inspection wells are damaged or lack functional covers, and 

some drainage lines have completely lost their operational capacity. As a result, the 

free flow of drainage water is obstructed, leading to a rise in groundwater levels. 

Irrigation in the region is predominantly carried out using surface methods. 

This approach results in considerable water losses and excessive soil moisture. High 
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filtration losses in irrigation canals contribute to additional recharge of groundwater 

and intensify secondary salinization processes. 

The limited application of modern water-saving irrigation technologies, along 

with the lack of scientifically based regulation of irrigation norms, further 

exacerbates existing reclamation problems. 

Importance and Prospects of Mole Drainage. Mole drainage is considered 

one of the most effective reclamation measures for heavy-textured and 

low-permeability soils. It involves the creation of subsurface channels within the soil 

that facilitate the rapid removal of excess water and dissolved salts. This method is 

particularly efficient in salt leaching operations under rice cultivation. 

The application of mole drainage provides the following advantages: 

a) improves water movement within the soil profile; 

b) contributes to lowering the groundwater table; 

c) accelerates the leaching of salts from the soil; 

d) enhances the soil waterïair regime; 

e) increases agricultural crop productivity. 

In the study area, the application of mole drainage is considered a promising 

measure for the reclamation and return of heavy clay saline soils to agricultural use. 

Conclusion. The conducted research has shown that the soilïreclamation 

conditions of the experimental area located in the Qarabork village of Ujar district 

(Shirvan Experimental Research Station) are mainly characterized by an arid climatic 

regime, high evaporation rates, weak natural drainage, shallow groundwater 

occurrence, and high groundwater mineralization. The predominance of heavy-

textured clay loam soils significantly restricts water movement within the soil profile, 

thereby intensifying salinization processes. 

It has been established that the deterioration of existing collectorïdrainage 

networks, silting of drains and collectors, and the widespread use of surface irrigation 

have contributed to the worsening of soil reclamation conditions and the rise of 

groundwater levels. These factors have further accelerated secondary salinization 

processes in the area. 
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The results indicate that the application of mole drainage systems in heavy-

textured saline soils provides significant reclamation advantages. Mole drainage 

improves soil permeability, enhances the infiltration and percolation of leaching 

water, and facilitates the downward movement of soluble salts. As a result, it 

contributes to the regulation of groundwater levels, improvement of soil airïwater 

regimes, and reduction of soil salinity. 

Leaching irrigation under rice cultivation has shown a positive effect in 

reducing salt content in the soil and partially stabilizing reclamation conditions. 

However, the findings clearly demonstrate that leaching alone is not sufficient to 

achieve high efficiency; it must be implemented in combination with improved 

drainage systems. 

Based on the analysis, the following measures are recommended as 

appropriate: 

¶ rehabilitation and expansion of the collectorïdrainage network;  

¶ wide-scale application of mole drainage in heavy clay loam soils;  

¶ implementation of scientifically based leaching irrigation norms;  

¶ continuous monitoring of groundwater levels and salinity;  

¶ introduction of modern water-saving irrigation technologies;  

¶ expansion of land leveling and planning activities.  

Thus, the study confirms that integrated reclamation measures based on mole 

drainage are a promising approach for restoring the productivity of heavy-textured 

saline soils in Ujar district, returning them to agricultural use, and increasing overall 

crop productivity. 
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ʂʆʄʇʃɽʂʉʅɽ ɺʀʂʆʈʀʉʊɸʅʅʗ ʄɽɼʆʅʆʉʅʀʍ ɹɼɾɯʃ ɯ ɼʀʂʀʍ 

ʂʆʄɸʍ ʋ ʊɽʍʅʆʃʆɻɯɰ ɺʀʈʆɹʅʀʎʊɺɸ ʇʈʆɼʋʂʎɯɰ 

ɹɼɾɯʃʔʅʀʎʊɺɸ ʊɸ ɿɸʇʀʃɽʅʅɯ ʉɸɼʆɺʀʍ ʂʋʃʔʊʋʈ 

 

ɹʝʟʧʘʣʠʡ ɯʚʘʥ ʌʝʜʦʨʦʚʠʯ, 

ʢ. ʩ.-ʛ. ʥ., ʜʦʮʝʥʪ 

ɹʽʣʦʮʝʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

ʤ. ɹʽʣʘ ʎʝʨʢʚʘ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ɼʦʩʣʽʜʞʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʩʧʽʚʽʩʥʫʚʘʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ 

ʢʦʤʘʭ-ʟʘʧʠʣʶʚʘʯʽʚ, ʷʢʽ ʢʦʥʢʫʨʫʶʪʴ ʟʘ ʢʦʨʤʦʚʽ ʨʝʩʫʨʩʠ ʥʘ ʝʥʪʦʤʦʬʽʣʴʥʠʭ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨʘʭ ʩʘʜʫ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʣʦʜʦʚʦ-ʷʛʽʜʥʠʭ ʢʫʣʴʪʫʨʘʭ (ʘʣʠʯʘ, ʘʙʨʠʢʦʩ, 

ʚʠʰʥʷ, ʛʨʫʰʘ, ʩʣʠʚʘ, ʷʙʣʫʥʷ ʜʦʤʘʰʥʷ) ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʤʝʜʦʥʦʩʥʠʭ ʙʜʞʽʣ, 

ʜʞʤʝʣʽʚ ʪʘ ʦʩʤʽʡ ʚ ʫʤʦʚʘʭ ʃʽʩʦʩʪʝʧʫ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ 

ʧʨʠʜʽʣʝʥʦ ʚʧʣʠʚʫ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʾ 

ʟʘʧʠʣʝʥʥʷ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʧʠʣʝʥʥʷ ʨʘʥʥʴʦʢʚʽʪʫʯʠʭ ʢʫʣʴʪʫʨ ʩʘʜʫ ð ʘʣʠʯʽ, 

ʘʙʨʠʢʦʩʘ ʪʘ ʚʠʰʥʽ ð ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ ʟʘ ʫʤʦʚ ʥʝʜʦʩʪʘʪʥʴʦ ʩʪʘʙʽʣʴʥʦʾ ʧʦʛʦʜʠ, 

ʪʦʜʽ ʷʢ ʾʭ ʥʝʢʪʘʨʦʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʦʩʷʛʘʻ 40 ʢʛ/ʛʘ. ʅʠʟʴʢʽ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ 

ʥʝʩʧʨʠʷʪʣʠʚʽ ʧʦʛʦʜʥʽ ʫʤʦʚʠ ʦʙʤʝʞʫʶʪʴ ʘʢʪʠʚʥʽʩʪʴ ʤʝʜʦʥʦʩʥʠʭ ʙʜʞʽʣ, ʱʦ 

ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʰʠʭ ʚʠʜʽʚ ʢʦʤʘʭ-ʟʘʧʠʣʶʚʘʯʽʚ, ʙʽʣʴʰ 

ʘʜʘʧʪʦʚʘʥʠʭ ʜʦ ʢʣʽʤʘʪʠʯʥʠʭ ʢʦʣʠʚʘʥʴ. ʇʦʻʜʥʘʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʩʤʽʡ, ʜʞʤʝʣʽʚ ʽ 

ʤʝʜʦʥʦʩʥʠʭ ʙʜʞʽʣ ʟʘʙʝʟʧʝʯʫʚʘʣʦ ʚʠʱʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʧʠʣʝʥʥʷ ʟʘʚʜʷʢʠ 

ʚʽʜʤʽʥʥʦʩʪʷʤ ʫ ʜʦʙʦʚʽʡ ʣʴʦʪʥʽʡ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʢʦʨʤʦʚʠʭ ʧʦʪʨʝʙʘʭ. ɼʞʤʝʣʽ ʡ 

ʦʩʤʽʾ ʨʦʟʧʦʯʠʥʘʶʪʴ ʟʙʽʨ ʢʦʨʤʫ ʟʘ ʥʠʞʯʠʭ ʪʝʤʧʝʨʘʪʫʨ ʨʘʥʽʰʝ ʟʘ ʤʝʜʦʥʦʩʥʠʭ 

ʙʜʞʽʣ ʪʘ ʟʜʘʪʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝʢʪʘʨ ʽʟ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʮʫʢʨʽʚ ʙʣʠʟʴʢʦ 4 %, 

ʪʦʜʽ ʷʢ ʙʜʞʦʣʠ ʧʝʨʝʚʘʞʥʦ ʚʽʜʚʽʜʫʶʪʴ ʢʚʽʪʢʠ ʟ ʚʤʽʩʪʦʤ ʮʫʢʨʽʚ 50ï60 %, ʘʣʝ ʥʝ 

ʥʠʞʯʝ 16ï18 %. ɯʟ ʧʦʢʨʘʱʝʥʥʷʤ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʪʘ ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ 

ʚʽʜʢʨʠʪʠʭ ʢʚʽʪʦʢ ʚʽʜʙʫʚʘʻʪʴʩʷ ʘʢʪʠʚʽʟʘʮʽʷ ʣʴʦʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʤʝʜʦʥʦʩʥʠʭ ʙʜʞʽʣ, 
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ʯʠʩʝʣʴʥʽʩʪʴ ʷʢʠʭ ʟʘʙʝʟʧʝʯʫʻ ʧʦʚʥʦʮʽʥʥʝ ʟʘʧʠʣʝʥʥʷ ʨʦʩʣʠʥ. 

ɼʦʚʝʜʝʥʦ, ʱʦ ʦʜʥʦʯʘʩʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʜʦʥʦʩʥʠʭ ʙʜʞʽʣ, ʦʩʤʽʡ ʪʘ 

ʜʞʤʝʣʽʚ ʧʽʜ ʯʘʩ ʟʘʧʠʣʝʥʥʷ ʧʣʦʜʦʚʦ-ʷʛʽʜʥʠʭ ʢʫʣʴʪʫʨ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʨʽʚʥʷ 

ʟʘʚôʷʟʫʚʘʥʥʷ ʧʣʦʜʽʚ: ʥʘ ʘʣʠʯʽ ð ʜʦ 86,8 % (+11,2 % ʧʦʨʽʚʥʷʥʦ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʣʠʰʝ ʤʝʜʦʥʦʩʥʠʭ ʙʜʞʽʣ), ʘʙʨʠʢʦʩʽ ð 39,2 % (+10,8 %), ʚʠʰʥʽ ð 35,7 % 

(+23,3%), ʛʨʫʰʽ ð 64,8 % (+29,2 %), ʩʣʠʚʽ ð 78,4 % (+36,1 %), ʷʙʣʫʥʽ 

ʜʦʤʘʰʥʽʡ ï 78,9 % (+16,7 %). 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ. ʊʝʭʥʦʣʦʛʽʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ ʙʜʞʽʣʴʥʠʮʪʚʘ, 

ʤʝʜʦʥʦʩʥʘ ʙʜʞʦʣʘ, ʜʞʤʽʣʴ, ʦʩʤʽʷ, ʟʘʧʠʣʝʥʥʷ, ʘʣʠʯʘ, ʘʙʨʠʢʦʩ, ʚʠʰʥʷ, ʛʨʫʰʘ, 

ʩʣʠʚʘ, ʷʙʣʫʥʷ ʜʦʤʘʰʥʷ. 

 

ɺʩʪʫʧ. ɿʘʧʠʣʝʥʥʷ ʝʥʪʦʤʦʬʽʣʴʥʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʻ ʦʜʥʠʤ 

ʽʟ ʢʣʶʯʦʚʠʭ ʯʠʥʥʠʢʽʚ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ 

ʨʦʩʣʠʥʥʠʮʪʚʘ. ɼʣʷ ʙʽʣʴʰʦʩʪʽ ʧʣʦʜʦʚʦ-ʷʛʽʜʥʠʭ ʢʫʣʴʪʫʨ ʧʨʦʮʝʩ ʧʝʨʝʭʨʝʩʥʦʛʦ 

ʟʘʧʠʣʝʥʥʷ ʤʘʻ ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʚʽʜ ʘʢʪʠʚʥʦʩʪʽ 

ʢʦʤʘʭ-ʟʘʧʠʣʶʚʘʯʽʚ ʟʘʣʝʞʠʪʴ ʢʽʣʴʢʽʩʪʴ ʫʪʚʦʨʝʥʠʭ ʟʘʚôʷʟʝʡ, ʨʽʚʝʥʴ 

ʧʣʦʜʦʥʦʰʝʥʥʷ ʪʘ ʪʦʚʘʨʥʽ ʧʦʢʘʟʥʠʢʠ ʧʨʦʜʫʢʮʽʾ. ɺʦʜʥʦʯʘʩ ʩʫʯʘʩʥʝ ʽʥʪʝʥʩʠʚʥʝ 

ʚʝʜʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʩʫʪʪʻʚʠʤ ʘʥʪʨʦʧʦʛʝʥʥʠʤ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʥʘ ʧʨʠʨʦʜʥʽ ʝʢʦʩʠʩʪʝʤʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʢʦʨʦʯʝʥʥʷ 

ʯʠʩʝʣʴʥʦʩʪʽ ʜʠʢʠʭ ʢʦʤʘʭ-ʟʘʧʠʣʶʚʘʯʽʚ [1, ʩ. 28; 2, ʩ. 22 ]. 

ʆʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʧʨʠʯʠʥ ʟʥʠʞʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʟʘʧʠʣʶʚʘʯʽʚ ʻ ʰʠʨʦʢʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ, ʨʦʟʦʨʶʚʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʫʛʽʜʴ, ʟʥʠʱʝʥʥʷ 

ʢʦʨʤʦʚʦʾ ʙʘʟʠ ʪʘ ʧʦʛʽʨʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʘʛʨʦʣʘʥʜʰʘʬʪʽʚ. ʂʨʽʤ ʪʦʛʦ, 

ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʘʢʪʠʚʥʽʩʪʴ ʢʦʤʘʭ ʤʘʶʪʴ ʢʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ, ʷʢʽ ʧʨʦʷʚʣʷʶʪʴʩʷ 

ʥʝʩʪʘʙʽʣʴʥʽʩʪʶ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ, ʨʽʟʢʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ ʧʦʛʦʜʥʠʭ ʫʤʦʚ 

ʥʘʚʝʩʥʽ, ʟʨʦʩʪʘʥʥʷʤ ʯʘʩʪʦʪʠ ʦʧʘʜʽʚ ʪʘ ʧʦʭʦʣʦʜʘʥʴ ʫ ʧʝʨʽʦʜ ʮʚʽʪʽʥʥʷ ʩʘʜʦʚʠʭ 

ʢʫʣʴʪʫʨ. ʋʩʝ ʮʝ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʠʣʝʥʥʷ ʪʘ 

ʧʦʪʨʝʙʫʻ ʧʦʰʫʢʫ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʦʪʠ ʟʘʧʠʣʶʚʘʯʽʚ ʫ ʩʫʯʘʩʥʠʭ 

ʫʤʦʚʘʭ [3, ʩ. 168; 4, ʩ. 83 ]. 

ʊʨʘʜʠʮʽʡʥʦ ʦʩʥʦʚʥʠʤ ʟʘʧʠʣʶʚʘʯʝʤ ʝʥʪʦʤʦʬʽʣʴʥʠʭ ʢʫʣʴʪʫʨ ʫ ʩʽʣʴʩʴʢʦʤʫ 
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ʛʦʩʧʦʜʘʨʩʪʚʽ ʚʚʘʞʘʶʪʴ ʤʝʜʦʥʦʩʥʫ ʙʜʞʦʣʫ. ɰʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ 

ʧʽʜʚʠʱʠʪʠ ʚʨʦʞʘʡʥʽʩʪʴ ʙʘʛʘʪʴʦʭ ʢʫʣʴʪʫʨ, ʧʦʢʨʘʱʠʪʠ ʷʢʽʩʪʴ ʧʣʦʜʽʚ ʪʘ 

ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʘʙʽʣʴʥʝ ʬʦʨʤʫʚʘʥʥʷ ʟʘʚôʷʟʽ. ʇʨʦʪʝ ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʝʜʦʥʦʩʥʠʭ 

ʙʜʞʽʣ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ, ʚʦʣʦʛʦʩʪʽ, ʩʠʣʠ ʚʽʪʨʫ 

ʪʘ ʥʘʷʚʥʦʩʪʽ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʚʟʷʪʢʫ. ɿʘ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʧʦʛʦʜʥʠʭ ʫʤʦʚ 

ʙʜʞʦʣʠ ʟʥʠʞʫʶʪʴ ʣʴʦʪʥʫ ʘʢʪʠʚʥʽʩʪʴ ʘʙʦ ʧʦʚʥʽʩʪʶ ʧʨʠʧʠʥʷʶʪʴ ʚʠʣʽʪ ʽʟ ʚʫʣʠʢʘ 

[5, ʩ. 144; 6, ʩ. 23 ]. 

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʰʠʭ ʚʠʜʽʚ 

ʢʦʤʘʭ-ʟʘʧʠʣʶʚʘʯʽʚ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʙʽʣʴʰʦʶ ʘʜʘʧʪʠʚʥʽʩʪʶ ʜʦ ʥʠʟʴʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʪʘ ʟʜʘʪʥʽʩʪʶ ʧʨʘʮʶʚʘʪʠ ʟʘ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʧʦʛʦʜʥʠʭ ʫʤʦʚ. ɼʦ ʪʘʢʠʭ 

ʢʦʤʘʭ ʥʘʣʝʞʘʪʴ ʜʞʤʝʣʽ ʪʘ ʦʩʤʽʾ. ɼʞʤʝʣʽ ʤʦʞʫʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʣʴʦʪʥʫ ʜʽʷʣʴʥʽʩʪʴ 

ʫ ʧʨʦʭʦʣʦʜʥʫ ʪʘ ʧʦʭʤʫʨʫ ʧʦʛʦʜʫ, ʘ ʦʩʤʽʾ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʚʠʩʦʢʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ 

ʟʘʧʠʣʝʥʥʷ ʧʣʦʜʦʚʦ-ʷʛʽʜʥʠʭ ʢʫʣʴʪʫʨ ʥʘʚʽʪʴ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ ʥʠʞʯʝ +10 Áʉ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧʣʝʢʩʫ ʨʽʟʥʠʭ ʚʠʜʽʚ ʟʘʧʠʣʶʚʘʯʽʚ ʜʦʟʚʦʣʷʻ ʢʦʤʧʝʥʩʫʚʘʪʠ 

ʥʝʜʦʣʽʢʠ ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʢʦʤʘʭ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʙʽʣʴʰ ʩʪʘʙʽʣʴʥʠʡ ʧʨʦʮʝʩ 

ʟʘʧʠʣʝʥʥʷ [7, ʩ. 216; 8, ʩ. 357; 9, ʩ. 8]. 

ʊʦʤʫ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʘʢʪʫʘʣʴʥʠʤ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʜʦʥʦʩʥʠʭ ʙʜʞʽʣ, ʜʞʤʝʣʽʚ ʪʘ ʦʩʤʽʡ ʜʣʷ 

ʦʨʛʘʥʽʟʘʮʽʾ ʟʘʧʠʣʝʥʥʷ ʧʣʦʜʦʚʦ-ʷʛʽʜʥʠʭ ʢʫʣʴʪʫʨ ʩʘʜʫ, ʦʩʦʙʣʠʚʦ ʚ ʫʤʦʚʘʭ 

ʥʝʩʪʘʙʽʣʴʥʦʛʦ ʢʣʽʤʘʪʫ ʃʽʩʦʩʪʝʧʦʚʦʾ ʟʦʥʠ ʋʢʨʘʾʥʠ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʜʦʩʣʽʜʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʝʜʦʥʦʩʥʠʭ ʙʜʞʽʣ, ʜʞʤʝʣʽʚ ʪʘ ʦʩʤʽʡ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʟʘʧʠʣʝʥʥʷ ʧʣʦʜʦʚʦ-ʷʛʽʜʥʠʭ 

ʢʫʣʴʪʫʨ ʩʘʜʫ ʚ ʫʤʦʚʘʭ ʃʽʩʦʩʪʝʧʫ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʘ ʪʘʢʦʞ ʦʮʽʥʠʪʠ ʚʧʣʠʚ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʪʘ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʥʘ ʣʴʦʪʥʫ ʘʢʪʠʚʥʽʩʪʴ ʨʽʟʥʠʭ ʚʠʜʽʚ 

ʢʦʤʘʭ-ʟʘʧʠʣʶʚʘʯʽʚ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʫ 2021ï2025 ʨʦʢʘʭ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʧʣʦʜʦʚʦ-ʷʛʽʜʥʠʭ ʥʘʩʘʜʞʝʥʴ ɹʽʣʦʮʝʨʢʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʂʠʾʚʩʴʢʦʾ 

ʦʙʣʘʩʪʽ. ʆʙôʻʢʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʦʩʥʦʚʥʽ ʝʥʪʦʤʦʬʽʣʴʥʽ ʢʫʣʴʪʫʨʠ ʩʘʜʫ: 

ʘʣʠʯʘ, ʘʙʨʠʢʦʩʘ, ʚʠʰʥʷ, ʛʨʫʰʘ, ʩʣʠʚʘ ʪʘ ʷʙʣʫʥʷ ʜʦʤʘʰʥʷ. 

ɼʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʟʘʧʠʣʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʝʜʦʥʦʩʥʠʭ ʙʜʞʽʣ 
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ʫʢʨʘʾʥʩʴʢʦʾ ʩʪʝʧʦʚʦʾ ʧʦʨʦʜʠ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ, ʜʞʤʝʣʽʚ, ʘ ʪʘʢʦʞ ʦʩʤʽʡ ʂʦʨʥʫʪʘ ʽ 

ʈʫʬʘ. ʄʝʜʦʥʦʩʥʽ ʙʜʞʦʣʠ ʫʪʨʠʤʫʚʘʣʠʩʷ ʫ ʩʪʘʥʜʘʨʪʥʠʭ ʚʫʣʠʢʘʭ ʪʘ 

ʨʦʟʤʽʱʫʚʘʣʠʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʙʣʠʟʫ ʤʘʩʠʚʽʚ ʮʚʽʪʽʥʥʷ. ʆʩʤʽʾ ʫʪʨʠʤʫʚʘʣʠʩʷ ʫ 

ʩʧʝʮʽʘʣʴʥʠʭ ʛʥʽʟʜʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ, ʘ ʜʞʤʝʣʽ ð ʫ ʧʽʜʛʦʪʦʚʣʝʥʠʭ ʰʪʫʯʥʠʭ 

ʛʥʽʟʜʘʭ. 

ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʴ ʚʠʚʯʘʣʠ ʦʩʦʙʣʠʚʦʩʪʽ ʣʴʦʪʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʢʦʤʘʭ-ʟʘʧʠʣʶʚʘʯʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ 

ʧʦʛʦʜʥʠʭ ʫʤʦʚ. ʆʙʣʽʢ ʢʽʣʴʢʦʩʪʽ ʢʦʤʘʭ ʧʨʦʚʦʜʠʣʠ ʱʦʛʦʜʠʥʠ ʫ ʤʝʞʘʭ 

ʢʦʥʪʨʦʣʴʥʠʭ ʜʽʣʷʥʦʢ ʧʽʜ ʯʘʩ ʮʚʽʪʽʥʥʷ ʢʫʣʴʪʫʨ. ɼʣʷ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʟʘʧʠʣʝʥʥʷ ʚʠʟʥʘʯʘʣʠ ʢʽʣʴʢʽʩʪʴ ʫʪʚʦʨʝʥʦʾ ʟʘʚôʷʟʽ ʫ ʨʦʟʨʘʭʫʥʢʫ ʥʘ 1000 ʢʚʽʪʦʢ. 

ɹʫʣʦ ʩʬʦʨʤʦʚʘʥʦ ʢʦʥʪʨʦʣʴʥʽ ʪʘ ʜʦʩʣʽʜʥʽ ʛʨʫʧʠ. ʋ ʢʦʥʪʨʦʣʴʥʠʭ ʚʘʨʽʘʥʪʘʭ 

ʟʘʧʠʣʝʥʥʷ ʟʘʙʝʟʧʝʯʫʚʘʣʦʩʷ ʤʝʜʦʥʦʩʥʠʤʠ ʙʜʞʦʣʘʤʠ ʪʘ ʧʨʠʨʦʜʥʠʤʠ ʜʠʢʠʤʠ 

ʟʘʧʠʣʶʚʘʯʘʤʠ. ʋ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧʘʭ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʢʦʤʧʣʝʢʩʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʝʜʦʥʦʩʥʠʭ ʙʜʞʽʣ, ʜʞʤʝʣʽʚ ʪʘ ʦʩʤʽʡ. 

ʋ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʘʥʘʣʽʪʠʯʥʽ, ʬʝʥʦʣʦʛʽʯʥʽ, ʝʪʦʣʦʛʽʯʥʽ, 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʪʘ ʩʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʜʘʚʘʣʠ 

ʙʽʦʤʝʪʨʠʯʥʽʡ ʦʙʨʦʙʮʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʋ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʦʨʛʘʥʽʟʘʮʽʷ ʟʘʧʠʣʝʥʥʷ ʧʣʦʜʦʚʦ-ʷʛʽʜʥʠʭ ʢʫʣʴʪʫʨ ʫ ʃʽʩʦʩʪʝʧʦʚʽʡ ʟʦʥʽ 

ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ ʨʘʥʥʴʦʶ ʚʝʩʥʦʶ ʧʽʜ ʯʘʩ ʮʚʽʪʽʥʥʷ ʘʣʠʯʽ, ʘʙʨʠʢʦʩʠ ʪʘ ʚʠʰʥʽ. 

ʉʘʤʝ ʮʝʡ ʧʝʨʽʦʜ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʝʩʪʘʙʽʣʴʥʠʤʠ ʧʦʛʦʜʥʠʤʠ ʫʤʦʚʘʤʠ ʪʘ 

ʟʥʘʯʥʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ. ɿʘ ʪʘʢʠʭ ʫʤʦʚ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʨʦʙʦʪʠ ʤʝʜʦʥʦʩʥʠʭ ʙʜʞʽʣ ʩʫʪʪʻʚʦ ʟʥʠʞʫʻʪʴʩʷ. 

ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʣʴʦʪʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʢʦʤʘʭ ʥʘ ʢʚʽʪʢʘʭ ʘʣʠʯʽ ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ ʙʣʠʟʴʢʦ +8 Áʉ ʘʢʪʠʚʥʽʩʪʴ ʧʨʦʷʚʣʷʣʠ ʧʝʨʝʚʘʞʥʦ 

ʦʩʤʽʾ ʪʘ ʜʞʤʝʣʽ. ʄʝʜʦʥʦʩʥʽ ʙʜʞʦʣʠ ʟʘ ʪʘʢʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʘʢʪʠʯʥʦ ʥʝ 

ʟʘʣʠʰʘʣʠ ʚʫʣʠʢʠ. ɿʘ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʜʦ +12é+15 Áʉ ʢʽʣʴʢʽʩʪʴ 

ʤʝʜʦʥʦʩʥʠʭ ʙʜʞʽʣ ʥʘ ʢʚʽʪʢʘʭ ʧʦʩʪʫʧʦʚʦ ʟʙʽʣʴʰʫʚʘʣʘʩʷ, ʘ ʤʘʢʩʠʤʘʣʴʥʘ 

ʘʢʪʠʚʥʽʩʪʴ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʫ ʜʝʥʥʽ ʛʦʜʠʥʠ. 

ʆʩʤʽʾ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʚʠʩʦʢʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʟʘʧʠʣʝʥʥʷ ʪʘ ʟʜʘʪʥʽʩʪʶ 
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ʘʢʪʠʚʥʦ ʧʨʘʮʶʚʘʪʠ ʥʘʚʽʪʴ ʟʘ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʧʦʛʦʜʥʠʭ ʫʤʦʚ. ɺʦʥʠ ʟʜʽʡʩʥʶʚʘʣʠ 

ʽʥʪʝʥʩʠʚʥʝ ʚʽʜʚʽʜʫʚʘʥʥʷ ʢʚʽʪʦʢ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʚʠʩʦʢʫ ʯʘʩʪʦʪʫ ʧʝʨʝʥʝʩʝʥʥʷ 

ʧʠʣʢʫ. ɺʘʞʣʠʚʦʶ ʧʝʨʝʚʘʛʦʶ ʦʩʤʽʡ ʻ ʪʘʢʦʞ ʥʝʚʝʣʠʢʠʡ ʨʘʜʽʫʩ ʣʴʦʪʫ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʾʤ ʢʦʥʮʝʥʪʨʫʚʘʪʠʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʤʝʞʘʭ ʩʘʜʦʚʠʭ ʥʘʩʘʜʞʝʥʴ. 

ɼʞʤʝʣʽ ʪʘʢʦʞ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʚʠʩʦʢʫ ʘʜʘʧʪʠʚʥʽʩʪʴ ʜʦ ʥʝʩʪʘʙʽʣʴʥʠʭ 

ʧʦʛʦʜʥʠʭ ʫʤʦʚ. ɺʦʥʠ ʘʢʪʠʚʥʦ ʧʨʘʮʶʚʘʣʠ ʟʘ ʧʽʜʚʠʱʝʥʦʾ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ, 

ʧʦʭʤʫʨʦʾ ʧʦʛʦʜʠ ʪʘ ʥʝʟʥʘʯʥʠʭ ʦʧʘʜʽʚ. ʂʨʽʤ ʪʦʛʦ, ʜʞʤʝʣʽ ʟʜʘʪʥʽ ʟʘʧʠʣʶʚʘʪʠ 

ʢʫʣʴʪʫʨʠ, ʷʢʽ ʚʠʜʽʣʷʶʪʴ ʥʝʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʥʝʢʪʘʨʫ. 

ʄʝʜʦʥʦʩʥʽ ʙʜʞʦʣʠ ʧʨʦʷʚʣʷʣʠ ʥʘʡʚʠʱʫ ʘʢʪʠʚʥʽʩʪʴ ʫ ʧʝʨʽʦʜ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʠʜʽʣʝʥʥʷ ʥʝʢʪʘʨʫ ʨʦʩʣʠʥʘʤʠ. ʆʜʥʘʢ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʦʥʠ 

ʤʦʞʫʪʴ ʰʚʠʜʢʦ ʟʤʽʥʶʚʘʪʠ ʜʞʝʨʝʣʘ ʢʦʨʤʫ ʟʘʣʝʞʥʦ ʚʽʜ ʧʨʠʚʘʙʣʠʚʦʩʪʽ 

ʤʝʜʦʥʦʩʥʦʾ ʙʘʟʠ. ʇʽʜ ʯʘʩ ʮʚʽʪʽʥʥʷ ʷʙʣʫʥʽ ʜʦʤʘʰʥʴʦʾ ʧʦʙʣʠʟʫ ʩʘʜʫ ʟʘʮʚʽʚ 

ʦʟʠʤʠʡ ʨʽʧʘʢ, ʷʢʠʡ ʩʪʘʚ ʙʽʣʴʰ ʧʨʠʚʘʙʣʠʚʠʤ ʜʞʝʨʝʣʦʤ ʚʟʷʪʢʫ ʜʣʷ ʙʜʞʽʣ. 

ʋʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʣʴʦʪʥʠʭ ʙʜʞʽʣ ʧʝʨʝʦʨʽʻʥʪʫʚʘʣʘʩʷ ʥʘ ʨʽʧʘʢ, ʱʦ 

ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʥʫʣʦ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʘʧʠʣʝʥʥʷ ʷʙʣʫʥʽ. 

ʇʠʣʢʦʚʠʡ ʘʥʘʣʽʟ ʟʽʙʨʘʥʦʛʦ ʙʜʞʦʣʘʤʠ ʦʙʥʽʞʞʷ ʧʦʢʘʟʘʚ, ʱʦ ʣʠʰʝ ʥʝʟʥʘʯʥʘ 

ʯʘʩʪʠʥʘ ʧʠʣʢʦʚʠʭ ʟʝʨʝʥ ʥʘʣʝʞʘʣʘ ʷʙʣʫʥʽ ʜʦʤʘʰʥʽʡ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʢʣʘʜʥʽʩʪʴ 

ʢʦʥʪʨʦʣʶ ʣʴʦʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʤʝʜʦʥʦʩʥʠʭ ʙʜʞʽʣ ʫ ʨʘʟʽ ʥʘʷʚʥʦʩʪʽ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ 

ʤʝʜʦʥʦʩʽʚ. ʆʩʤʽʾ ʪʘ ʜʞʤʝʣʽ, ʥʘʚʧʘʢʠ, ʧʨʦʜʦʚʞʫʚʘʣʠ ʧʨʘʮʶʚʘʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ 

ʤʝʞʘʭ ʩʘʜʫ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʩʪʘʙʽʣʴʥʝ ʚʽʜʚʽʜʫʚʘʥʥʷ ʢʚʽʪʦʢ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʟʘʧʠʣʶʚʘʯʽʚ ʟʘ ʦʨʛʘʥʽʟʘʮʽʾ ʟʘʧʠʣʝʥʥʷ ʤʝʜʦʥʦʩʥʠʤʠ 

ʙʜʞʦʣʘʤʠ ʽ ʚʽʣʴʥʦʛʦ ʜʦʩʪʫʧʫ ʜʠʢʠʭ ʟʘʧʠʣʶʚʘʯʽʚ (ʢʦʥʪʨʦʣʴ) ʪʘ ʟʘ ʦʨʛʘʥʽʟʘʮʽʾ 

ʟʘʧʠʣʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʜʦʥʦʩʥʠʭ ʙʜʞʽʣ, ʦʩʤʽʡ ʽ ʜʞʤʝʣʽʚ (ʜʦʩʣʽʜ) 

ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ.. 1. 

ʊʘʙʣʠʮʷ 1 

ʋʪʚʦʨʠʣʦʩʷ ʟʘʚôʷʟʽ ʥʘ 1000 ʢʚʽʪʦʢ, % (n=3) 

ʂʫʣʴʪʫʨʘ ʂʽʣʴʢʽʩʪʴ ʟʘʚôʷʟʽ, % 

ʢʦʥʪʨʦʣʴ ʜʦʩʣʽʜ 

ɸʣʠʯʘ 75,6Ñ5,32 86,8Ñ6,14 

ɸʙʨʠʢʦʩʘ 28,4Ñ1,24 39,2Ñ1,89 
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ɺʠʰʥʷ ʽ ʯʝʨʝʰʥʷ 12,4Ñ0,65 35,7Ñ2,44 

ɻʨʫʰʘ 35,6Ñ2,57 64,8Ñ4,56 

ʉʣʠʚʘ 42,3Ñ6,23 78,4Ñ5,47 

ʗʙʣʫʥʷ ʜʦʤʘʰʥʷ 62,2Ñ4,87 78,9Ñ6,05 

 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʫʪʚʦʨʝʥʦʾ ʟʘʚôʷʟʽ ʧʽʜʪʚʝʨʜʠʣʠ ʚʠʩʦʢʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʟʘʧʠʣʶʚʘʯʽʚ. ʋ 

ʜʦʩʣʽʜʥʠʭ ʛʨʫʧʘʭ ʥʘ ʘʣʠʯʽ ʫʪʚʦʨʝʥʥʷ ʟʘʚôʷʟʽ ʩʪʘʥʦʚʠʣʦ 86,8 %, ʱʦ ʥʘ 11,2 % 

ʙʽʣʴʰʝ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. ʅʘ ʘʙʨʠʢʦʩʽ ʮʝʡ ʧʦʢʘʟʥʠʢ ʜʦʩʷʛʘʚ 39,2 %, ʱʦ 

ʧʝʨʝʚʠʱʫʚʘʣʦ ʢʦʥʪʨʦʣʴ ʥʘ 10,8 %. ʆʩʦʙʣʠʚʦ ʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʫʪʚʦʨʝʥʥʷ 

ʟʘʚôʷʟʽ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʥʘ ʚʠʰʥʽ, ʜʝ ʧʨʠʨʽʩʪ ʩʪʘʥʦʚʠʚ 23,3 %. 

ʅʘ ʛʨʫʰʽ ʫʪʚʦʨʝʥʥʷ ʟʘʚôʷʟʽ ʟʙʽʣʴʰʠʣʦʩʷ ʥʘ 29,2 %, ʘ ʥʘ ʩʣʠʚʽ ð ʥʘ 

36,1 %, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʣʫʯʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʚʠʜʽʚ 

ʢʦʤʘʭ-ʟʘʧʠʣʶʚʘʯʽʚ. ʅʘ ʷʙʣʫʥʽ ʜʦʤʘʰʥʽʡ ʧʨʠʨʽʩʪ ʢʽʣʴʢʦʩʪʽ ʟʘʚôʷʟʽ ʩʪʘʥʦʚʠʚ 

16,7 % ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʠʰʝ ʤʝʜʦʥʦʩʥʠʭ ʙʜʞʽʣ 

ʥʝ ʟʘʚʞʜʠ ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʝ ʟʘʧʠʣʝʥʥʷ ʧʣʦʜʦʚʦ-ʷʛʽʜʥʠʭ ʢʫʣʴʪʫʨ. ʅʘʪʦʤʽʩʪʴ 

ʧʦʻʜʥʘʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʢʦʤʘʭ ʜʦʟʚʦʣʷʻ ʢʦʤʧʝʥʩʫʚʘʪʠ ʚʧʣʠʚ ʥʝʩʧʨʠʷʪʣʠʚʠʭ 

ʧʦʛʦʜʥʠʭ ʬʘʢʪʦʨʽʚ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʙʽʣʴʰ ʨʽʚʥʦʤʽʨʥʝ ʚʽʜʚʽʜʫʚʘʥʥʷ ʢʚʽʪʦʢ 

ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʮʚʽʪʽʥʥʷ. 

ʂʦʞʝʥ ʚʠʜ ʢʦʤʘʭ-ʟʘʧʠʣʶʚʘʯʽʚ ʤʘʻ ʩʚʦʾ ʙʽʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʷʢʽ 

ʚʠʟʥʘʯʘʶʪʴ ʡʦʛʦ ʨʦʣʴ ʫ ʩʠʩʪʝʤʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʟʘʧʠʣʝʥʥʷ. ʄʝʜʦʥʦʩʥʽ ʙʜʞʦʣʠ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʘʩʦʚʝ ʟʘʧʠʣʝʥʥʷ ʟʘ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʪʘ ʧʽʜ ʯʘʩ ʽʥʪʝʥʩʠʚʥʦʛʦ 

ʚʠʜʽʣʝʥʥʷ ʥʝʢʪʘʨʫ. ʆʩʤʽʾ ʝʬʝʢʪʠʚʥʦ ʧʨʘʮʶʶʪʴ ʟʘ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʽ ʤʘʶʪʴ 

ʚʠʩʦʢʫ ʟʘʧʠʣʶʚʘʣʴʥʫ ʟʜʘʪʥʽʩʪʴ. ɼʞʤʝʣʽ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʩʪʽʡʢʽʩʪʶ ʜʦ 

ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʪʘ ʟʜʘʪʥʽʩʪʶ ʧʨʘʮʶʚʘʪʠ ʫ ʧʨʦʭʦʣʦʜʥʫ ʧʦʛʦʜʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʢʦʤʧʣʝʢʩʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʟʘʧʠʣʶʚʘʯʽʚ ʻ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʱʫʚʘʥʥʷ 

ʧʣʦʜʦʚʦ-ʷʛʽʜʥʠʭ ʢʫʣʴʪʫʨ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʛʦ ʢʣʽʤʘʪʫ ʪʘ ʽʥʪʝʥʩʠʚʥʦʛʦ 

ʟʝʤʣʝʨʦʙʩʪʚʘ. 
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ɺʠʩʥʦʚʢʠ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʢʦʤʧʣʝʢʩʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʜʦʥʦʩʥʠʭ ʙʜʞʽʣ, ʜʞʤʝʣʽʚ ʪʘ ʦʩʤʽʡ ʟʥʘʯʥʦ 

ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʧʠʣʝʥʥʷ ʧʣʦʜʦʚʦ-ʷʛʽʜʥʠʭ ʢʫʣʴʪʫʨ ʩʘʜʫ ʚ ʫʤʦʚʘʭ 

ʃʽʩʦʩʪʝʧʫ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ʆʩʤʽʾ ʪʘ ʜʞʤʝʣʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʦʶ ʘʢʪʠʚʥʽʩʪʶ ʟʘ ʥʠʟʴʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʽ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʧʦʛʦʜʥʠʭ ʫʤʦʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʘʙʽʣʴʥʝ 

ʟʘʧʠʣʝʥʥʷ ʨʘʥʥʴʦʢʚʽʪʫʯʠʭ ʢʫʣʴʪʫʨ. ʄʝʜʦʥʦʩʥʽ ʙʜʞʦʣʠ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽ ʟʘ 

ʩʧʨʠʷʪʣʠʚʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʫʤʦʚ ʪʘ ʤʘʩʦʚʦʛʦ ʮʚʽʪʽʥʥʷ ʨʦʩʣʠʥ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧʣʝʢʩʫ ʨʽʟʥʠʭ ʚʠʜʽʚ ʢʦʤʘʭ-ʟʘʧʠʣʶʚʘʯʽʚ ʜʦʟʚʦʣʠʣʦ 

ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ ʫʪʚʦʨʝʥʥʷ ʟʘʚôʷʟʽ ʥʘ ʚʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʢʫʣʴʪʫʨʘʭ. 

ʅʘʡʙʽʣʴʰʠʡ ʧʨʠʨʽʩʪ ʧʦʢʘʟʥʠʢʽʚ ʚʩʪʘʥʦʚʣʝʥʦ ʥʘ ʩʣʠʚʽ, ʛʨʫʰʽ ʪʘ ʚʠʰʥʽ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʜʦʮʽʣʴʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʢʦʤʧʣʝʢʩʥʦʾ ʩʠʩʪʝʤʠ ʟʘʧʠʣʝʥʥʷ ʫ ʩʫʯʘʩʥʦʤʫ ʩʘʜʽʚʥʠʮʪʚʽ. ʊʘʢʠʡ ʧʽʜʭʽʜ 

ʩʧʨʠʷʪʠʤʝ ʧʽʜʚʠʱʝʥʥʶ ʫʨʦʞʘʡʥʦʩʪʽ ʧʣʦʜʦʚʦ-ʷʛʽʜʥʠʭ ʢʫʣʴʪʫʨ, ʩʪʘʙʽʣʴʥʦʩʪʽ 

ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʟʙʝʨʝʞʝʥʥʶ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʢʦʤʘʭ-ʟʘʧʠʣʶʚʘʯʽʚ. 
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ʌʆʈʄʋɺɸʅʅʗ ʇʈʆɼʋʂʊʀɺʅʆʉʊɯ ʉʆʈʊɯɺ ɻʆʈʆʍʋ ʇʆʉɯɺʅʆɻʆ 

ɿɸʃɽɾʅʆ ɺɯɼ ʊʈʀɺɸʃʆʉʊɯ ɿɹɽʈɯɻɸʅʅʗ 

ʊɸ ʉʊʋʇɽʅʗ ʊʈɸɺʄʋɺɸʅʅʗ 

 

ʂʦʥʦʥʝʥʢʦ ʃ. ʄ. 

ʢʘʥʜʠʜʘʪ ʩ.-ʛ.ʥ., ʜʦʮʝʥʪ 

ʋʤʘʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʋʤʘʥʴ, ʋʢʨʘʾʥʘ 

ʂʘʤôʷʥʯʝʥʢʦ ɼ. ɯ. 

ʟʜʦʙʫʚʘʯ ʪʨʝʪʴʦʛʦ (ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ) ʨʽʚʥʷ 

ʚʠʱʦʾ ʦʩʚʽʪʠ (ʜʦʢʪʦʨ ʬʽʣʦʩʦʬʽʾ) 

ʋʤʘʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʋʤʘʥʴ, ʋʢʨʘʾʥʘ 

 

ʋ ʨʦʙʦʪʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ 

ʧʦʻʜʥʘʥʦʾ ʜʽʾ ʤʝʭʘʥʽʯʥʠʭ ʧʦʰʢʦʜʞʝʥʴ ʪʘ ʪʝʨʤʽʥʽʚ ʟʙʝʨʽʛʘʥʥʷ ʥʘʩʽʥʥʷ ʥʘ 

ʙʽʦʣʦʛʽʯʥʽ ʡ ʛʦʩʧʦʜʘʨʩʴʢʽ ʧʦʢʘʟʥʠʢʠ ʩʦʨʪʽʚ ʛʦʨʦʭʫ ʧʦʩʽʚʥʦʛʦ (ʎʘʨʝʚʠʯ, 

ʆʪʘʤʘʥ). ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʠʥʝʨʛʽʷ ʤʘʢʨʦʪʨʘʚʤʫʚʘʥʥʷ ʪʘ 5-ʨʽʯʥʦʾ ʝʢʩʧʦʟʠʮʽʾ 

ʥʘʩʽʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʢʨʠʪʠʯʥʦʾ ʜʝʛʨʘʜʘʮʽʾ ʡʦʛʦ ʧʦʩʽʚʥʠʭ ʷʢʦʩʪʝʡ, ʽʥʽʮʽʶʶʯʠ 

ʟʨʽʜʞʝʥʽʩʪʴ ʧʦʩʽʚʽʚ ʜʦ 42,5 ʰʪ./ʤĮ ʪʘ ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʥʘ 52ï67%. 

ʄʘʪʝʤʘʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʦ, ʱʦ ʜʦʤʽʥʫʶʯʠʤ ʯʠʥʥʠʢʦʤ ʥʝʜʦʙʦʨʫ ʚʨʦʞʘʶ ʻ 

ʟʨʽʜʞʝʥʽʩʪʴ ʘʛʨʦʬʽʪʦʮʝʥʦʟʫ (ʚʥʝʩʦʢ 52,6%), ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʨʝʜʫʢʮʽʻʶ 

ʢʽʣʴʢʦʩʪʽ ʙʦʙʽʚ ʥʘ ʨʦʩʣʠʥʽ (25,8%). ɺʠʷʚʣʝʥʦ ʧʨʷʤʫ ʢʦʨʝʣʷʮʽʡʥʫ ʟʘʣʝʞʥʽʩʪʴ 

(r=+0,97) ʤʽʞ ʧʦʯʘʪʢʦʚʦʶ ʝʥʝʨʛʽʻʶ ʥʘʩʽʥʠʥʠ ʪʘ ʬʽʥʘʣʴʥʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ 

ʢʫʣʴʪʫʨʠ. ɼʦʚʝʜʝʥʦ ʧʝʨʝʚʘʛʫ ʩʦʨʪʫ ʎʘʨʝʚʠʯ ʷʢ ʥʘʡʙʽʣʴʰ ʘʜʘʧʪʠʚʥʦʛʦ 

ʛʝʥʦʪʠʧʫ, ʟʜʘʪʥʦʛʦ ʟʙʝʨʽʛʘʪʠ ʩʪʘʙʽʣʴʥʫ ʤʘʩʫ 1000 ʥʘʩʽʥʠʥ ʪʘ ʚʠʱʫ 

ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʟʘ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʫʤʦʚ ʧʝʨʝʜʧʦʩʽʚʥʦʛʦ ʩʪʘʥʫ ʥʘʩʽʥʥʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʛʦʨʦʭ ʧʦʩʽʚʥʠʡ, ʤʘʢʨʦʪʨʘʚʤʠ, ʪʨʠʚʘʣʽʩʪʴ ʟʙʝʨʽʛʘʥʥʷ, 

ʛʫʩʪʦʪʘ ʩʪʦʷʥʥʷ, ʩʪʨʫʢʪʫʨʘ ʚʨʦʞʘʶ, ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ. 

 

ɻʦʨʦʭ ʧʦʩʽʚʥʠʡ (Pisum sativum L.) ʻ ʩʪʨʘʪʝʛʽʯʥʦʶ ʙʦʙʦʚʦʶ ʢʫʣʴʪʫʨʦʶ, ʷʢʘ 
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ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʨʦʩʣʠʥʥʠʤ ʙʽʣʢʦʤ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʘʟʦʪʥʦʛʦ 

ʙʘʣʘʥʩʫ ʘʛʨʦʮʝʥʦʟʽʚ [1, 2]. ʇʨʦʪʝ ʨʝʘʣʽʟʘʮʽʷ ʛʝʥʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʩʫʯʘʩʥʠʭ 

ʩʦʨʪʽʚ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʣʽʤʽʪʫʻʪʴʩʷ ʷʢʽʩʪʶ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʋ ʧʨʦʮʝʩʽ 

ʙʘʛʘʪʦʝʪʘʧʥʦʾ ʧʽʩʣʷʟʙʠʨʘʣʴʥʦʾ ʜʦʨʦʙʢʠ ʥʘʩʽʥʥʷ ʧʽʜʜʘʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʦʤʫ 

ʤʝʭʘʥʽʯʥʦʤʫ ʚʧʣʠʚʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʤʽʢʨʦ- ʪʘ ʤʽʢʨʦʪʨʘʚʤ [3-5]. 

ʉʠʥʝʨʛʝʪʠʯʥʠʡ ʝʬʝʢʪ ʤʝʭʘʥʽʯʥʠʭ ʧʦʰʢʦʜʞʝʥʴ ʪʘ ʪʨʠʚʘʣʦʾ ʝʢʩʧʦʟʠʮʽʾ ʥʘʩʽʥʥʷ 

ʧʽʜ ʯʘʩ ʟʙʝʨʽʛʘʥʥʷ ʽʥʽʮʽʶʻ ʛʣʠʙʦʢʫ ʜʝʛʨʘʜʘʮʽʶ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʨʝʟʝʨʚʽʚ ʟʘʨʦʜʢʘ, 

ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʨʽʜʞʝʥʦʩʪʽ ʧʦʩʽʚʽʚ ʪʘ ʩʫʪʪʻʚʦʾ ʨʝʜʫʢʮʽʾ ʚʨʦʞʘʡʥʦʩʪʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʚʢʘʟʫʶʪʴ, ʱʦ ʝʪʘʣʦʥʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʛʫʩʪʦʪʠ 

ʚʦʣʦʜʽʻ ʩʦʨʪ ʎʘʨʝʚʠʯ ʫ ʚʘʨʽʘʥʪʽ ʮʽʣʦʛʦ ʩʚʽʞʦʛʦ ʥʘʩʽʥʥʷ ï 88,4 ʰʪ./ʤĮ. ʇʨʦʪʝ 

ʧʦʻʜʥʘʥʥʷ ʤʘʢʨʦʪʨʘʚʤʫʚʘʥʥʷ ʪʘ 5-ʨʽʯʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʤʘʩʰʪʘʙʥʦʾ ʟʨʽʜʞʝʥʦʩʪʽ ʧʦʩʽʚʽʚ: ʫ ʩʦʨʪʫ ʆʪʘʤʘʥ ʮʝʡ ʧʦʢʘʟʥʠʢ ʧʘʜʘʻ ʜʦ 

ʢʨʠʪʠʯʥʦʾ ʧʦʟʥʘʯʢʠ 42,5 ʰʪ./ʤĮ, ʱʦ ʫ 2,1 ʨʘʟʘ ʤʝʥʰʝ ʟʘ ʢʦʥʪʨʦʣʴ. ʊʘʢʘ ʥʠʟʴʢʘ 

ʱʽʣʴʥʽʩʪʴ ʩʪʦʷʥʥʷ ʨʦʙʠʪʴ ʧʦʩʽʚʠ ʥʝʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʪʘ ʩʧʨʠʷʻ ʽʥʪʝʥʩʠʚʥʦʤʫ 

ʟʘʙʫʨ'ʷʥʝʥʥʶ ʧʣʦʱ. 

ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʚʠʷʚʣʝʥʦ, ʱʦ ʩʦʨʪ ʎʘʨʝʚʠʯ ʚʦʣʦʜʽʻ ʚʠʨʘʞʝʥʦʶ ʩʦʨʪʦʚʦʶ 

ʧʝʨʝʚʘʛʦʶ ʟʘ ʢʨʠʪʝʨʽʻʤ ʚʠʞʠʚʘʥʦʩʪʽ. ʅʘʚʽʪʴ ʧʨʠ 5-ʨʽʯʥʦʤʫ ʟʙʝʨʽʛʘʥʥʽ ʮʽʣʦʛʦ 

ʥʘʩʽʥʥʷ ʚʽʥ ʟʘʙʝʟʧʝʯʫʻ ʛʫʩʪʦʪʫ 74,2 ʰʪ./ʤĮ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʬʦʨʤʫʚʘʪʠ 

ʟʘʜʦʚʽʣʴʥʠʡ ʫʨʦʞʘʡ, ʪʦʜʽ ʷʢ ʫ ʩʦʨʪʫ ʆʪʘʤʘʥ ʘʥʘʣʦʛʽʯʥʠʡ ʧʦʢʘʟʥʠʢ ʟʥʠʞʫʻʪʴʩʷ 

ʜʦ 66,4 ʰʪ./ʤĮ. ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʚʠʷʚʣʝʥʦʾ ʟʨʽʜʞʝʥʦʩʪʽ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʪʠʤ, ʱʦ 

ʨʽʟʥʠʮʷ ʤʽʞ ʚʘʨʽʘʥʪʘʤʠ ʟʘ ʬʘʢʪʦʨʘʤʠ çʪʨʘʚʤʦʚʘʥʽʩʪʴè ʪʘ çʟʙʝʨʽʛʘʥʥʷè ʫ ʚʩʽʭ 

ʚʠʧʘʜʢʘʭ ʩʫʪʪʻʚʦ ʧʝʨʝʚʠʱʫʻ ʅɯʈ05 (3,8). ʎʝ ʚʢʘʟʫʻ ʥʘ ʟʘʢʦʥʦʤʽʨʥʠʡ ʭʘʨʘʢʪʝʨ 

ʚʠʧʘʜʘʥʥʷ ʨʦʩʣʠʥ ʯʝʨʝʟ ʜʝʛʨʘʜʘʮʽʶ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʨʝʟʝʨʚʽʚ ʥʘʩʽʥʠʥʠ. 

ɸʥʘʣʽʟ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʧʦʢʘʟʥʠʢʘ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʥʘʯʥʫ ʤʽʥʣʠʚʽʩʪʴ ʛʫʩʪʦʪʠ 

ʩʪʦʷʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʷʢʦʩʪʽ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (V=16,8%). ʉʪʘʪʠʩʪʠʯʥʦ 

ʜʦʚʝʜʝʥʦ, ʱʦ ʪʨʘʚʤʦʚʘʥʝ ʥʘʩʽʥʥʷ ʬʦʨʤʫʻ ʩʧʝʮʠʬʽʯʥʫ çʧʣʷʤʠʩʪʫè ʩʪʨʫʢʪʫʨʫ 

ʧʦʩʽʚʫ ʟ ʥʝʨʽʚʥʦʤʽʨʥʠʤ ʨʦʟʧʦʜʽʣʦʤ ʨʦʩʣʠʥ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʧʨʦʚʝʜʝʥʥʷ 

ʤʝʭʘʥʽʟʦʚʘʥʠʭ ʨʦʙʽʪ. ʂʦʝʬʽʮʽʻʥʪ ʪʦʯʥʦʩʪʽ ʜʦʩʣʽʜʫ (P=2,39%) ʪʘ ʩʪʘʥʜʘʨʪʥʘ 

ʧʦʤʠʣʢʘ (1,65) ʚʝʨʠʬʽʢʫʶʪʴ ʚʠʩʦʢʫ ʧʨʝʮʠʟʽʡʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʥʠʞʝʥʥʷ ʛʫʩʪʦʪʠ ʥʠʞʯʝ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʦʨʦʛʫ 
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60-70 ʰʪ./ʤĮ ʫ ʙʽʣʴʰʦʩʪʽ ʚʘʨʽʘʥʪʽʚ ʽʟ ʤʘʢʨʦʪʨʘʚʤʘʤʠ ʻ ʝʢʦʥʦʤʽʯʥʦ ʢʨʠʪʠʯʥʠʤ. 

ʈʦʩʣʠʥʠ ʛʦʨʦʭʫ ʚ ʪʘʢʠʭ ʟʨʽʜʞʝʥʠʭ ʘʛʨʦʮʝʥʦʟʘʭ ʥʝ ʟʜʘʪʥʽ ʧʦʚʥʽʩʪʶ 

ʢʦʤʧʝʥʩʫʚʘʪʠ ʚʽʜʩʫʪʥʽʩʪʴ ʩʫʩʽʜʽʚ ʟʘ ʨʘʭʫʥʦʢ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʱʦ 

ʻ ʧʨʷʤʠʤ ʧʝʨʝʜʚʽʩʥʠʢʦʤ ʩʫʪʪʻʚʦʛʦ ʥʝʜʦʙʦʨʫ ʚʨʦʞʘʶ ʟʝʨʥʘ. ɼʦʚʝʜʝʥʦ, ʱʦ 

ʟʙʝʨʝʞʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʥʘʩʽʥʥʷ ʧʽʜ ʯʘʩ ʜʦʨʦʙʢʠ ʻ ʢʣʶʯʦʚʦʶ ʫʤʦʚʦʶ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʘʨʭʽʪʝʢʪʦʥʽʢʠ ʧʦʩʽʚʫ. 

ɼʦʚʝʜʝʥʦ, ʱʦ ʧʦʻʜʥʘʥʥʷ ʪʨʠʚʘʣʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʤʝʭʘʥʽʯʥʠʭ ʧʦʰʢʦʜʞʝʥʴ 

ʥʘʩʽʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʢʘʪʘʩʪʨʦʬʽʯʥʦʛʦ ʟʥʠʞʝʥʥʷ ʛʫʩʪʦʪʠ ʩʪʦʷʥʥʷ ʨʦʩʣʠʥ 

ʛʦʨʦʭʫ (ʥʘ 25ï52%). ʅʘʡʚʠʱʫ ʟʜʘʪʥʽʩʪʴ ʜʦ ʟʙʝʨʝʞʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʛʫʩʪʦʪʠ 

ʧʦʩʽʚʫ ʚʠʷʚʠʚ ʩʦʨʪ ʎʘʨʝʚʠʯ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʡʦʤʫ ʨʦʣʴ ʩʪʨʘʭʦʚʦʛʦ ʩʦʨʪʫ ʜʣʷ 

ʩʢʣʘʜʥʠʭ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ. ʇʨʠʨʦʜʥʝ ʚʠʧʘʜʘʥʥʷ ʨʦʩʣʠʥ ʫ ʧʨʦʮʝʩʽ ʦʥʪʦʛʝʥʝʟʫ 

ʧʦʩʠʣʶʻʪʴʩʷ, ʷʢʱʦ ʥʘʩʽʥʥʷ ʤʘʣʦ ʥʠʟʴʢʫ ʩʪʘʨʪʦʚʫ ʝʥʝʨʛʽʶ. ʆʩʣʘʙʣʝʥʽ ʨʦʩʣʠʥʠ ʟ 

ʪʨʘʚʤʦʚʘʥʦʛʦ ʥʘʩʽʥʥʷ ʯʘʩʪʽʰʝ ʫʨʘʞʫʶʪʴʩʷ ʢʦʨʝʥʝʚʠʤʠ ʛʥʠʣʷʤʠ ʪʘ 

ʧʨʠʛʥʽʯʫʶʪʴʩʷ ʩʠʣʴʥʽʰʠʤʠ ʩʫʩʽʜʥʽʤʠ ʨʦʩʣʠʥʘʤʠ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʥʘʷʚʥʽʩʪʴ ʧʨʦʛʨʝʩʫʶʯʦʾ 

ʝʣʽʤʽʥʘʮʽʾ ʨʦʩʣʠʥ ʫ ʚʘʨʽʘʥʪʘʭ ʽʟ ʧʦʰʢʦʜʞʝʥʠʤ ʥʘʩʽʥʥʷʤ. ʉʪʘʪʠʩʪʠʯʥʦ 

ʧʽʜʪʚʝʨʜʞʝʥʦ, ʱʦ ʨʦʩʣʠʥʠ, ʦʪʨʠʤʘʥʽ ʟ ʤʘʢʨʦʪʨʘʚʤʦʚʘʥʠʭ ʟʝʨʥʽʚʦʢ, ʤʘʶʪʴ ʫ 3ï5 

ʨʘʟʽʚ ʚʠʱʠʡ ʨʠʟʠʢ ʟʘʛʠʙʝʣʽ ʧʨʦʪʷʛʦʤ ʚʝʛʝʪʘʮʽʾ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. 

ʅʘʡʙʽʣʴʰ ʢʨʠʪʠʯʥʠʡ ʨʽʚʝʥʴ ʚʪʨʘʪ ʟʘʬʽʢʩʦʚʘʥʦ ʫ ʩʦʨʪʫ ʆʪʘʤʘʥ (ʤʘʢʨʦʪʨʘʚʤʠ, 

5 ʨʦʢʽʚ ʟʙʝʨʽʛʘʥʥʷ) ï 31,5%, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʛʣʠʙʦʢʫ ʬʽʟʽʦʣʦʛʽʯʥʫ ʜʝʛʨʘʜʘʮʽʶ 

ʪʘ ʥʘʜʟʚʠʯʘʡʥʫ ʚʨʘʟʣʠʚʽʩʪʴ ʪʘʢʠʭ ʨʦʩʣʠʥ ʜʦ ʧʦʣʴʦʚʠʭ ʩʪʨʝʩʽʚ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʦʨʪ ʎʘʨʝʚʠʯ ʩʪʘʙʽʣʴʥʦ ʜʝʤʦʥʩʪʨʫʻ ʚʠʱʫ 

ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ. ʅʘʚʽʪʴ ʫ ʥʘʡʙʽʣʴʰ ʢʨʠʪʠʯʥʦʤʫ ʚʘʨʽʘʥʪʽ ʜʦʩʣʽʜʫ ʡʦʛʦ ʚʪʨʘʪʠ 

(19,8%) ʻ ʥʘ 11,7% ʥʠʞʯʠʤʠ ʧʦʨʽʚʥʷʥʦ ʟ ʩʦʨʪʦʤ ʆʪʘʤʘʥ. ʊʘʢʘ ʧʝʨʝʚʘʛʘ ʻ 

ʤʘʪʝʤʘʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦʶ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʟʥʘʯʝʥʥʷʤ ʅɯʈ05 ʜʣʷ ʚʟʘʻʤʦʜʽʾ 

ʬʘʢʪʦʨʽʚ ABC (2,2). 

ɼʦʩʪʦʚʽʨʥʦ ʧʽʜʪʚʝʨʜʞʝʥʦ, ʱʦ ʧʦʢʘʟʥʠʢ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʚʠʷʚʠʚʩʷ 

ʥʘʡʚʠʱʠʡ ʩʝʨʝʜ ʫʩʽʭ ʧʦʣʴʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʢʦʝʬʽʮʽʻʥʪ ʚʘʨʽʘʮʽʾ ï 42,6%. ʎʝ 

ʚʢʘʟʫʻ ʥʘ ʚʠʨʘʞʝʥʫ ʥʝʣʽʥʽʡʥʽʩʪʴ ʪʘ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʧʨʦʮʝʩʫ ʚʠʤʠʨʘʥʥʷ ʨʦʩʣʠʥ, 

ʷʢʠʡ ʟʫʤʦʚʣʝʥʠʡ ʥʝ ʣʠʰʝ ʭʘʨʘʢʪʝʨʦʤ ʪʨʘʚʤʠ, ʘ ʡ ʘʛʨʝʩʠʚʥʽʩʪʶ ˇʨʫʥʪʦʚʦʾ 
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ʤʽʢʨʦʬʣʦʨʠ ʚ ʢʦʥʢʨʝʪʥʽ ʧʝʨʽʦʜʠ ʚʝʛʝʪʘʮʽʾ. ɼʦ ʪʦʛʦ ʞ ʚʩʪʘʥʦʚʣʝʥʦ ʧʨʷʤʫ 

ʢʦʨʝʣʷʮʽʡʥʫ ʟʘʣʝʞʥʽʩʪʴ (r=+0,88) ʤʽʞ ʨʽʚʥʝʤ ʽʥʬʽʢʦʚʘʥʦʩʪʽ ʟʘʨʦʜʢʘ ʧʘʪʦʛʝʥʘʤʠ 

ʪʘ ʚʽʜʩʦʪʢʦʤ ʚʠʧʘʜʘʥʥʷ ʨʦʩʣʠʥ ʫ ʧʦʣʽ. ʎʝ ʜʦʚʦʜʠʪʴ, ʱʦ ʧʨʠʭʦʚʘʥʘ ʽʥʬʝʢʮʽʷ, ʷʢʘ 

ʧʨʦʥʠʢʘʻ ʯʝʨʝʟ ʧʦʰʢʦʜʞʝʥʫ ʦʙʦʣʦʥʢʫ, ʩʪʘʻ ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʤʘʩʦʚʦʾ 

ʝʣʽʤʽʥʘʮʽʾ ʨʦʩʣʠʥ ʫ ʬʘʟʠ ʙʫʪʦʥʽʟʘʮʽʾ ʪʘ ʮʚʽʪʽʥʥʷ. 

ɺʘʨʪʦ ʚʢʘʟʘʪʠ, ʱʦ ʢʦʝʬʽʮʽʻʥʪ ʪʦʯʥʦʩʪʽ ʜʦʩʣʽʜʫ (P=6,33%) ʻ ʮʽʣʢʦʤ 

ʜʦʧʫʩʪʠʤʠʤ ʜʣʷ ʧʦʢʘʟʥʠʢʽʚ ʚʠʞʠʚʘʥʥʷ ʚ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ, ʦʩʢʽʣʴʢʠ ʥʘ ʮʝʡ 

ʧʨʦʮʝʩ ʚʧʣʠʚʘʻ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʚʠʧʘʜʢʦʚʠʭ ʘʙʽʦʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ. ʇʨʦʪʝ 

ʟʘʛʘʣʴʥʘ ʪʝʥʜʝʥʮʽʷ ʜʦ ʽʥʪʝʥʩʠʚʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʚʪʨʘʪ ʫ ʪʨʘʚʤʦʚʘʥʠʭ ʚʘʨʽʘʥʪʘʭ ʻ 

ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʚʝʜʝʥʦʶ. ʊʘʢʠʤ ʯʠʥʦʤ, ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʚʤʦʚʘʥʦʛʦ ʥʘʩʽʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʟʚʦʨʦʪʥʦʾ ʚʪʨʘʪʠ ʛʫʩʪʦʪʠ 

ʩʪʦʷʥʥʷ ʨʦʩʣʠʥ, ʷʢʫ ʥʝʤʦʞʣʠʚʦ ʢʦʤʧʝʥʩʫʚʘʪʠ ʟʘ ʨʘʭʫʥʦʢ ʘʛʨʦʪʝʭʥʽʯʥʠʭ 

ʟʘʭʦʜʽʚ. ʆʪʞʝ, ʤʝʭʘʥʽʯʥʝ ʪʨʘʚʤʫʚʘʥʥʷ ʥʘʩʽʥʥʷ ʟʫʤʦʚʣʶʻ ʟʥʠʞʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ 

ʩʪʽʡʢʦʩʪʽ ʨʦʩʣʠʥ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʪʨʘʪʠ ʤʘʡʞʝ ʢʦʞʥʦʾ ʪʨʝʪʴʦʾ ʨʦʩʣʠʥʠ ʫ 

ʚʘʨʽʘʥʪʘʭ ʽʟ ʤʘʢʨʦʪʨʘʚʤʘʤʠ. ʉʦʨʪ ʎʘʨʝʚʠʯ ʚʠʟʥʘʥʦ ʥʘʡʙʽʣʴʰ ʘʜʘʧʪʠʚʥʠʤ, 

ʟʜʘʪʥʠʤ ʟʙʝʨʽʛʘʪʠ ʥʘ 35ï40% ʙʽʣʴʰʝ ʧʨʦʜʫʢʪʠʚʥʠʭ ʨʦʩʣʠʥ ʜʦ ʤʦʤʝʥʪʫ 

ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʩʦʨʪʘʤʠ. 

ɸʥʘʣʽʟ ʜʘʥʠʭ ʚʢʘʟʫʻ ʥʘ ʤʘʩʰʪʘʙʥʫ ʜʝʟʦʨʛʘʥʽʟʘʮʽʶ ʨʦʩʪʦʚʠʭ ʧʨʦʮʝʩʽʚ ʫ 

ʢʨʠʪʠʯʥʠʭ ʚʘʨʽʘʥʪʘʭ ʜʦʩʣʽʜʫ. ɿʦʢʨʝʤʘ, ʫ ʩʦʨʪʫ ʆʪʘʤʘʥ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʤʘʢʨʦʪʨʘʚʤʦʚʘʥʦʛʦ ʥʘʩʽʥʥʷ ʧʽʩʣʷ 5 ʨʦʢʽʚ ʟʙʝʨʽʛʘʥʥʷ ʯʘʩʪʢʘ ʥʝʜʦʨʦʟʚʠʥʝʥʠʭ 

ʨʦʩʣʠʥ ʩʷʛʘʻ 41,2%, ʱʦ ʤʘʡʞʝ ʫ 12 ʨʘʟʽʚ ʧʝʨʝʚʠʱʫʻ ʢʦʥʪʨʦʣʴʥʽ ʧʦʢʘʟʥʠʢʠ. 

ʊʘʢʘ ʩʠʪʫʘʮʽʷ ʩʚʽʜʯʠʪʴ ʧʨʦ ʛʣʠʙʦʢʝ ʧʨʠʛʥʽʯʝʥʥʷ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʟʘʨʦʜʢʘ ʪʘ 

ʚʠʩʥʘʞʝʥʥʷ ʘʜʘʧʪʘʮʽʡʥʠʭ ʨʝʟʝʨʚʽʚ ʥʘʩʽʥʠʥʠ. 

ɺʘʨʪʦ ʚʢʘʟʘʪʠ, ʱʦ ʮʝʡ ʧʦʢʘʟʥʠʢ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʛʨʘʥʠʯʥʦʶ ʤʽʥʣʠʚʽʩʪʶ ð 

ʢʦʝʬʽʮʽʻʥʪ ʚʘʨʽʘʮʽʾ ʜʦʩʷʛʘʻ ʨʝʢʦʨʜʥʠʭ 45,8%. ʎʝ ʤʘʪʝʤʘʪʠʯʥʦ ʧʽʜʪʚʝʨʜʞʫʻ, ʱʦ 

ʤʝʭʘʥʽʯʥʘ ʪʨʘʚʤʘ ʜʽʻ ʷʢ çʛʝʥʝʨʘʪʦʨ ʚʠʧʘʜʢʦʚʦʩʪʽè: ʧʝʚʥʘ ʯʘʩʪʠʥʘ ʥʘʩʽʥʠʥ ʱʝ 

ʟʙʝʨʽʛʘʻ ʙʽʦʣʦʛʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ, ʪʦʜʽ ʷʢ ʽʥʰʘ ʜʘʻ ʚʢʨʘʡ ʩʣʘʙʢʽ ʧʨʦʨʦʩʪʢʠ. ʎʝ 

ʩʪʚʦʨʶʻ ʚʝʣʠʯʝʟʥʠʡ ʨʦʟʨʠʚ ʫ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʫ ʤʝʞʘʭ ʦʜʥʽʻʾ ʜʽʣʷʥʢʠ, ʱʦ 

ʨʦʙʠʪʴ ʧʦʩʽʚʠ ʪʝʭʥʦʣʦʛʽʯʥʦ ʩʢʣʘʜʥʠʤʠ ʜʣʷ ʜʦʛʣʷʜʫ ʪʘ ʟʙʠʨʘʥʥʷ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʠʥʠʢʥʝʥʥʷ ʝʬʝʢʪʫ çʧʨʠʛʥʽʯʝʥʥʷè ʧʝʨʝʙʫʚʘʻ ʫ ʧʨʷʤʽʡ 
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ʬʫʥʢʮʽʦʥʘʣʴʥʽʡ ʟʘʣʝʞʥʦʩʪʽ (r=+0,94) ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʧʨʦʨʦʩʪʘʥʥʷ ʥʘʩʽʥʥʷ. 

ʈʦʩʣʠʥʠ, ʱʦ ʟʘʧʽʟʥʠʣʠʩʷ ʟ ʧʦʷʚʦʶ ʩʭʦʜʽʚ ʥʘ 3ï4 ʜʥʽ, ʘʚʪʦʤʘʪʠʯʥʦ ʧʝʨʝʭʦʜʷʪʴ ʫ 

ʢʘʪʝʛʦʨʽʶ ʜʝʧʨʝʩʠʚʥʠʭ ʯʝʨʝʟ ʧʨʦʛʨʘʥʫ ʢʦʥʢʫʨʝʥʮʽʶ ʟʘ ʩʚʽʪʣʦ ʪʘ ʧʦʞʠʚʥʽ 

ʨʝʯʦʚʠʥʠ ʟ ʙʽʣʴʰ ʨʦʟʚʠʥʝʥʠʤʠ ʩʫʩʽʜʘʤʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʜʦʚʦʜʷʪʴ, ʱʦ ʩʦʨʪ ʎʘʨʝʚʠʯ ʜʝʤʦʥʩʪʨʫʻ ʟʥʘʯʥʦ ʚʠʱʫ 

ʚʠʨʽʚʥʷʥʽʩʪʴ ʧʦʩʽʚʫ. ʅʘʚʽʪʴ ʫ ʥʘʡʙʽʣʴʰ ʩʪʨʝʩʦʚʠʭ ʚʘʨʽʘʥʪʘʭ ʯʘʩʪʢʘ ʩʣʘʙʢʠʭ 

ʨʦʩʣʠʥ ʫ ʥʴʦʛʦ ʥʘ 16,8% ʤʝʥʰʘ, ʥʽʞ ʫ ʩʦʨʪʫ ʆʪʘʤʘʥ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʚʠʩʦʢʫ 

ʛʝʥʝʪʠʯʥʫ ʩʪʘʙʽʣʴʥʽʩʪʴ ʦʙʤʽʥʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʥʘʩʽʥʥʽ ʮʴʦʛʦ ʩʦʨʪʫ. ɼʦʩʪʦʚʽʨʥʽʩʪʴ 

ʮʠʭ ʚʠʩʥʦʚʢʽʚ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʟʥʘʯʝʥʥʷʤ ʅɯʈ05 (2,8%), ʱʦ ʚʢʘʟʫʻ ʥʘ 

ʩʪʘʪʠʩʪʠʯʥʫ ʟʥʘʯʫʱʽʩʪʴ ʚʧʣʠʚʫ ʢʦʞʥʦʛʦ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʬʘʢʪʦʨʘ. 

ʆʪʨʠʤʘʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ (ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 16,12%, ʩʪʘʥʜʘʨʪʥʘ 

ʧʦʤʠʣʢʘ 1,05) ʚʝʨʠʬʽʢʫʶʪʴ ʟʘʢʦʥʦʤʽʨʥʝ ʧʦʛʽʨʰʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʧʦʩʽʚʫ ʧʨʠ 

ʟʙʽʣʴʰʝʥʥʽ ʩʪʫʧʝʥʷ ʪʨʘʚʤʫʚʘʥʥʷ ʪʘ ʪʝʨʤʽʥʽʚ ʟʙʝʨʽʛʘʥʥʷ ʥʘʩʽʥʥʷ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʦʥʪʨʦʣʴʥʽ ʚʘʨʽʘʥʪʠ (ʮʽʣʝ ʥʘʩʽʥʥʷ, 1 ʨʽʢ ʟʙʝʨʽʛʘʥʥʷ) 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʬʦʨʤʫʚʘʥʥʷ ʥʘʡʙʽʣʴʰ ʚʠʨʽʚʥʷʥʠʭ ʧʦʩʽʚʽʚ ʽʟ ʤʽʥʽʤʘʣʴʥʦʶ ʯʘʩʪʢʦʶ 

ʥʝʜʦʨʦʟʚʠʥʝʥʠʭ ʨʦʩʣʠʥ ʥʘ ʨʽʚʥʽ 3,4ï5,2%. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʚʢʘʟʫʶʪʴ, ʱʦ ʩʘʤʝ ʚ ʢʦʥʪʨʦʣʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʥʘʡʚʠʱʘ ʩʠʥʭʨʦʥʥʽʩʪʴ ʧʨʦʭʦʜʞʝʥʥʷ ʬʝʥʦʣʦʛʽʯʥʠʭ ʬʘʟ, ʱʦ ʜʦʟʚʦʣʷʻ ʨʦʩʣʠʥʘʤ 

ʤʘʢʩʠʤʘʣʴʥʦ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʛʨʦʢʣʽʤʘʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʨʝʛʽʦʥʫ. 

ɼʦʚʝʜʝʥʦ, ʱʦ ʟʙʝʨʝʞʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʥʘʩʽʥʥʻʚʦʾ ʦʙʦʣʦʥʢʠ ʪʘ ʤʽʥʽʤʘʣʴʥʽ 

ʪʝʨʤʽʥʠ ʝʢʩʧʦʥʫʚʘʥʥʷ ʻ ʛʘʨʘʥʪʦʤ ʩʪʘʙʽʣʴʥʦʩʪʽ ʦʥʪʦʛʝʥʝʟʫ, ʦʩʢʽʣʴʢʠ ʧʦʯʘʪʢʦʚʠʡ 

ʟʘʧʘʩ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ʪʘʢʠʭ ʥʘʩʽʥʠʥʘʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʠʢʣʶʯʥʦ ʥʘ 

ʧʨʦʮʝʩʠ ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʩʪʫ, ʘ ʥʝ ʥʘ ʨʝʧʘʨʘʮʽʶ ʧʦʰʢʦʜʞʝʥʠʭ ʪʢʘʥʠʥ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʷʚʣʝʥʦ, ʱʦ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʥʘʩʽʥʥʷ ʻ ʛʦʣʦʚʥʠʤ 

ʯʠʥʥʠʢʦʤ ʘʨʭʽʪʝʢʪʦʥʽʢʠ ʧʦʩʽʚʫ. ʄʘʢʨʦʪʨʘʚʤʫʚʘʥʥʷ ʥʘ ʬʦʥʽ ʩʪʘʨʽʥʥʷ ʥʘʩʽʥʥʷ 

ʧʨʦʚʦʢʫʻ ʬʦʨʤʫʚʘʥʥʷ ʨʦʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʘʛʨʦʮʝʥʦʟʫ, ʜʝ ʤʘʡʞʝ ʧʦʣʦʚʠʥʘ ʨʦʩʣʠʥ 

ʥʝ ʟʜʘʪʥʘ ʩʬʦʨʤʫʚʘʪʠ ʧʦʚʥʦʮʽʥʥʠʡ ʫʨʦʞʘʡ. ʅʘʡʚʠʱʫ ʚʠʨʽʚʥʷʥʽʩʪʴ ʧʦʩʽʚʫ ʪʘ 

ʩʠʥʭʨʦʥʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʟʘʙʝʟʧʝʯʫʻ ʩʦʨʪ ʎʘʨʝʚʠʯ. 

ɺʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʙʦʙʽʚ ʥʘ ʨʦʩʣʠʥʽ ʚʠʷʚʠʣʘʩʷ ʥʘʡʙʽʣʴʰ 

ʣʘʙʽʣʴʥʦʶ ʦʟʥʘʢʦʶ, ʷʢʘ ʟʘʟʥʘʻ ʩʫʪʪʻʚʦʛʦ ʧʨʠʛʥʽʯʝʥʥʷ ʚ ʤʽʨʫ ʜʝʛʨʘʜʘʮʽʾ ʥʘʩʽʥʥʷ. 
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ɿʦʢʨʝʤʘ, ʫ ʩʦʨʪʫ ʆʪʘʤʘʥ ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʢʦʨʦʯʫʻʪʴʩʷ ʨʽʚʥʦ ʫ ʜʚʘ ʨʘʟʠ ʟ 4,8 ʰʪ. ʫ 

ʢʦʥʪʨʦʣʽ ʜʦ 2,4 ʰʪ. ʫ ʢʨʠʪʠʯʥʦʤʫ ʚʘʨʽʘʥʪʽ (ʤʘʢʨʦʪʨʘʚʤʠ, 5 ʨʦʢʽʚ). ʊʘʢʝ ʨʽʟʢʝ 

ʟʥʠʞʝʥʥʷ ʩʚʽʜʯʠʪʴ ʧʨʦ ʛʣʠʙʦʢʫ ʬʽʟʽʦʣʦʛʽʯʥʫ ʜʝʧʨʝʩʽʶ ʦʩʣʘʙʣʝʥʠʭ ʨʦʩʣʠʥ, ʷʢʽ 

ʚʠʷʚʣʷʶʪʴʩʷ ʥʝʟʜʘʪʥʠʤʠ ʜʦ ʧʦʚʥʦʮʽʥʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʛʝʥʝʨʘʪʠʚʥʠʭ ʦʨʛʘʥʽʚ. 

ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʚʝʨʠʬʽʢʦʚʘʥʦ, ʱʦ ʚʠʧʦʚʥʝʥʽʩʪʴ ʙʦʙʽʚ ʻ ʙʽʣʴʰ 

ʢʦʥʩʝʨʚʘʪʠʚʥʠʤ ʧʘʨʘʤʝʪʨʦʤ (V=18,6%), ʧʨʦʪʝ ʽ ʚʽʥ ʟʘʟʥʘʻ ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʠʭ ʚʪʨʘʪ. ɿʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʥʘʩʽʥʠʥ ʫ ʙʦʙʽ ʚ ʪʨʘʚʤʦʚʘʥʠʭ ʚʘʨʽʘʥʪʘʭ 

ʥʘ 35ï42% ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʝʨʡʦʟʥʽ ʧʦʨʫʰʝʥʥʷ ʧʨʦʮʝʩʽʚ ʝʤʙʨʽʦʛʝʥʝʟʫ. ɼʦʚʝʜʝʥʦ, 

ʱʦ ʮʝ ʟʫʤʦʚʣʝʥʦ ʛʦʩʪʨʠʤ ʜʝʬʽʮʠʪʦʤ ʘʩʠʤʽʣʷʥʪʽʚ, ʷʢʽ ʥʘʜʭʦʜʷʪʴ ʚʽʜ 

ʧʨʠʛʥʽʯʝʥʦʛʦ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ ʜʦ ʦʨʛʘʥʽʚ ʧʣʦʜʦʥʦʰʝʥʥʷ. 

ʇʽʜʪʚʝʨʜʞʝʥʥʷʤ ʮʴʦʛʦ ʚʠʩʪʫʧʘʻ ʚʠʷʚʣʝʥʠʡ ʥʘʜʟʚʠʯʘʡʥʦ ʚʠʩʦʢʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ 

ʟʚ'ʷʟʦʢ (r=+0,96) ʤʽʞ ʧʣʦʱʝʶ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʪʘ ʢʽʣʴʢʽʩʪʶ ʙʦʙʽʚ. 

ɸʥʘʣʽʟ ʩʦʨʪʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʚʽʜʯʠʪʴ, ʱʦ ʩʦʨʪ ʎʘʨʝʚʠʯ ʜʝʤʦʥʩʪʨʫʻ 

ʚʠʱʫ ʧʣʘʩʪʠʯʥʽʩʪʴ: ʥʘʚʽʪʴ ʟʘ ʫʤʦʚʠ 5-ʨʽʯʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʥʘʷʚʥʦʩʪʽ 

ʤʘʢʨʦʪʨʘʚʤ ʚʽʥ ʬʦʨʤʫʻ ʥʘ 33% ʙʽʣʴʰʝ ʙʦʙʽʚ ʽ ʥʘ 19% ʙʽʣʴʰʝ ʥʘʩʽʥʠʥ ʧʦʨʽʚʥʷʥʦ 

ʟ ʩʦʨʪʦʤ ʆʪʘʤʘʥ. ʎʝ ʧʨʷʤʦ ʧʽʜʪʚʝʨʜʞʫʻ ʡʦʛʦ ʟʜʘʪʥʽʩʪʴ ʤʘʢʩʠʤʘʣʴʥʦ 

ʤʦʙʽʣʽʟʫʚʘʪʠ ʙʽʦʣʦʛʽʯʥʽ ʨʝʟʝʨʚʠ ʥʘʚʽʪʴ ʟʘ ʥʝʩʧʨʠʷʪʣʠʚʦʛʦ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʩʪʘʨʪʫ. 

ɺʘʞʣʠʚʦ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʩʪʘʪʠʩʪʠʯʥʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʥʝ 

ʚʠʢʣʠʢʘʻ ʩʫʤʥʽʚʽʚ. ɿʥʘʯʝʥʥʷ ʅɯʈ05 ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʬʘʢʪʦʨʽʚ ABC (0,42 ʪʘ 0,34) ʻ 

ʟʥʘʯʥʦ ʤʝʥʰʠʤʠ ʟʘ ʬʘʢʪʠʯʥʫ ʨʽʟʥʠʮʶ ʤʽʞ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʚʘʨʽʘʥʪʘʤʠ. ʎʝ 

ʜʦʟʚʦʣʷʻ ʩʪʚʝʨʜʞʫʚʘʪʠ: ʧʦʛʽʨʰʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ ʻ ʤʘʪʝʤʘʪʠʯʥʦ 

ʜʦʚʝʜʝʥʠʤ ʥʘʩʣʽʜʢʦʤ ʟʥʠʞʝʥʥʷ ʷʢʦʩʪʽ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʆʪʨʠʤʘʥʠʡ 

ʢʦʝʬʽʮʽʻʥʪ ʪʦʯʥʦʩʪʽ ʜʦʩʣʽʜʫ (P=4,00ï4,56%) ʜʦʜʘʪʢʦʚʦ ʚʝʨʠʬʽʢʫʻ ʥʘʜʽʡʥʽʩʪʴ 

ʩʬʦʨʤʦʚʘʥʠʭ ʥʘʫʢʦʚʠʭ ʚʠʩʥʦʚʢʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʚʢʘʟʘʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʦ ʦʩʣʘʙʣʝʥʦʛʦ 

ʪʘ ʪʨʘʚʤʦʚʘʥʦʛʦ ʥʘʩʽʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʢʦʨʦʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ ʥʘ 40ï55%. ɻʦʣʦʚʥʠʤ ʯʠʥʥʠʢʦʤ ʟʥʠʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʻ 

ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʙʦʙʽʚ ʥʘ ʦʜʥʽʡ ʨʦʩʣʠʥʽ. ʅʘʡʚʠʱʫ ʧʣʘʩʪʠʯʥʽʩʪʴ ʪʘ ʩʪʽʡʢʽʩʪʴ 

ʝʣʝʤʝʥʪʽʚ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ ʜʦ ʜʽʾ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʯʠʥʥʠʢʽʚ ʚʠʷʚʠʚ ʩʦʨʪ 

ʎʘʨʝʚʠʯ. 
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ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʤʘʩʠ 1000 ʥʘʩʽʥʠʥ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʬʽʥʘʣʴʥʠʡ ʝʪʘʧ 

ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʶ ï ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʥʘʣʠʚʫ ʟʝʨʥʘ ʪʘ ʡʦʛʦ ʙʽʦʣʦʛʽʯʥʫ 

ʧʦʚʥʦʮʽʥʥʽʩʪʴ. ɺʘʨʪʦ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʮʝʡ ʧʦʢʘʟʥʠʢ ʚʠʩʪʫʧʘʻ ʽʥʪʝʛʨʘʣʴʥʠʤ 

ʚʽʜʦʙʨʘʞʝʥʥʷʤ ʫʤʦʚ ʚʝʛʝʪʘʮʽʾ ʪʘ ʩʪʘʨʪʦʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʥʘʩʽʥʥʻʚʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʚʢʘʟʫʶʪʴ, ʱʦ ʨʦʟʚʠʪʦʢ ʜʨʽʙʥʦʧʣʽʜʥʦʩʪʽ ʻ ʧʨʷʤʠʤ 

ʥʘʩʣʽʜʢʦʤ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʩʪʨʝʩʫ. ʉʪʘʪʠʩʪʠʯʥʦ ʧʽʜʪʚʝʨʜʞʝʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʤʘʢʨʦʪʨʘʚʤʦʚʘʥʦʛʦ ʥʘʩʽʥʥʷ ʟ 5-ʨʽʯʥʠʤ ʪʝʨʤʽʥʦʤ ʟʙʝʨʽʛʘʥʥʷ ʩʧʨʠʯʠʥʷʻ ʽʩʪʦʪʥʝ 

ʟʥʠʞʝʥʥʷ ʤʘʩʠ 1000 ʥʘʩʽʥʠʥ. ʅʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʘ ʜʝʧʨʝʩʽʷ ʟʘʬʽʢʩʦʚʘʥʘ ʫ ʩʦʨʪʫ 

ʆʪʘʤʘʥ ð ʧʘʜʽʥʥʷ ʧʦʢʘʟʥʠʢʘ ʩʢʣʘʣʦ 55,6 ʛ ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʛʣʠʙʦʢʝ ʚʠʩʥʘʞʝʥʥʷ ʨʦʩʣʠʥ ʪʘ ʧʦʨʫʰʝʥʥʷ ʪʨʦʬʽʯʥʠʭ ʟʚôʷʟʢʽʚ. 

ɸʥʘʣʽʟ ʩʦʨʪʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʘʩʚʽʜʯʠʚ, ʱʦ ʩʦʨʪ ʎʘʨʝʚʠʯ ʻ ʥʘʡʙʽʣʴʰ 

ʢʨʫʧʥʦʧʣʽʜʥʠʤ ʽ ʚʠʷʚʣʷʻ ʚʠʩʦʢʫ ʟʜʘʪʥʽʩʪʴ ʜʦ ʟʙʝʨʝʞʝʥʥʷ ʮʴʦʛʦ ʧʘʨʘʤʝʪʨʘ. 

ʅʘʚʽʪʴ ʟʘ ʥʘʡʙʽʣʴʰ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ (5 ʨʦʢʽʚ ʟʙʝʨʽʛʘʥʥʷ + ʤʘʢʨʦʪʨʘʚʤʠ) 

ʡʦʛʦ ʤʘʩʘ 1000 ʥʘʩʽʥʠʥ (234,2 ʛ) ʚʠʷʚʠʣʘʩʷ ʥʘ 15,6% ʚʠʱʦʶ, ʥʽʞ ʫ ʩʦʨʪʫ 

ʆʪʘʤʘʥ ʫ ʘʥʘʣʦʛʽʯʥʦʤʫ ʚʘʨʽʘʥʪʽ (202,6 ʛ). 

ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʚʠʷʚʣʝʥʦ ʚʠʩʦʢʫ ʩʪʘʙʽʣʴʥʽʩʪʴ ʜʘʥʦʾ ʦʟʥʘʢʠ (V = 8,42%). 

ʎʝ ʧʽʜʪʚʝʨʜʞʫʻ, ʱʦ ʤʘʩʘ 1000 ʥʘʩʽʥʠʥ ʻ ʛʝʥʝʪʠʯʥʦ ʜʝʪʝʨʤʽʥʦʚʘʥʠʤ 

ʧʘʨʘʤʝʪʨʦʤ, ʷʢʠʡ ʤʝʥʰʝ ʧʽʜʜʘʻʪʴʩʷ ʚʧʣʠʚʫ ʝʢʟʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ, ʥʽʞ ʢʽʣʴʢʽʩʪʴ 

ʙʦʙʽʚ. ʇʨʦʪʝ ʟʘʬʽʢʩʦʚʘʥʽ ʚʽʜʭʠʣʝʥʥʷ ʫ ʪʨʘʚʤʦʚʘʥʠʭ ʚʘʨʽʘʥʪʘʭ ʻ ʮʽʣʢʦʤ 

ʜʦʩʪʦʚʽʨʥʠʤʠ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʫ 5ï8 ʨʘʟʽʚ ʧʝʨʝʚʠʱʫʶʪʴ ʛʨʘʥʠʯʥʝ ʟʥʘʯʝʥʥʷ ʅʽʈ05 

(6,4). 

ɺʘʨʪʦ ʚʢʘʟʘʪʠ, ʱʦ ʤʽʞ ʽʥʜʝʢʩʦʤ ʨʦʟʚʠʪʢʫ ʘʩʠʤʽʣʷʮʽʡʥʦʛʦ ʘʧʘʨʘʪʫ ʪʘ 

ʤʘʩʦʶ 1000 ʥʘʩʽʥʠʥ ʽʩʥʫʻ ʧʨʷʤʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ (r = +0,82). ʎʝ ʻ 

ʥʘʫʢʦʚʠʤ ʧʽʜʪʚʝʨʜʞʝʥʥʷʤ ʪʦʛʦ, ʱʦ ʥʝʜʦʨʦʟʚʠʥʝʥʘ ʣʠʩʪʢʦʚʘ ʧʦʚʝʨʭʥʷ, 

ʩʬʦʨʤʦʚʘʥʘ ʟ ʪʨʘʚʤʦʚʘʥʦʛʦ ʥʘʩʽʥʥʷ, ʥʝʟʜʘʪʥʘ ʩʠʥʪʝʟʫʚʘʪʠ ʜʦʩʪʘʪʥʶ ʢʽʣʴʢʽʩʪʴ 

ʧʣʘʩʪʠʯʥʠʭ ʨʝʯʦʚʠʥ ʜʣʷ ʧʦʚʥʦʮʽʥʥʦʛʦ ʥʘʣʠʚʫ ʟʝʨʥʘ. 

ɼʦʚʝʜʝʥʦ, ʱʦ ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʤʘʶʪʴ ʚʠʥʷʪʢʦʚʫ ʥʘʜʽʡʥʽʩʪʴ: ʢʦʝʬʽʮʽʻʥʪ 

ʪʦʯʥʦʩʪʽ (P = 1,31%) ʻ ʤʽʥʽʤʘʣʴʥʠʤ ʩʝʨʝʜ ʫʩʽʭ ʧʦʣʴʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ 4-ʛʦ 

ʨʦʟʜʽʣʫ. ʈʘʟʦʤ ʽʟ ʥʠʟʴʢʦʶ ʩʪʘʥʜʘʨʪʥʦʶ ʧʦʤʠʣʢʦʶ (3,25) ʮʝ ʚʝʨʠʬʽʢʫʻ ʚʠʩʦʢʫ 

ʧʨʝʮʠʟʽʡʥʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʫ ʪʘ ʦʙôʻʢʪʠʚʥʽʩʪʴ ʩʬʦʨʤʦʚʘʥʠʭ ʚʠʩʥʦʚʢʽʚ ʱʦʜʦ 
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ʚʧʣʠʚʫ ʷʢʦʩʪʽ ʥʘʩʽʥʥʷ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʘʛʨʦʬʽʪʦʮʝʥʦʟʫ. 

ʆʪʞʝ, ʧʦʯʘʪʢʦʚʘ ʷʢʽʩʪʴ ʥʘʩʽʥʥʷ ʚʧʣʠʚʘʻ ʥʘ ʬʽʥʘʣʴʥʫ ʢʨʫʧʥʽʩʪʴ ʟʽʙʨʘʥʦʛʦ 

ʚʨʦʞʘʶ. ʇʦʻʜʥʘʥʥʷ ʪʨʘʚʤʦʚʘʥʦʩʪʽ ʪʘ ʪʨʠʚʘʣʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʩʧʨʠʯʠʥʷʻ 

çʜʨʽʙʥʽʩʪʴè ʟʝʨʥʘ, ʱʦ ʟʥʠʞʫʻ ʡʦʛʦ ʪʦʚʘʨʥʫ ʪʘ ʥʘʩʽʥʥʻʚʫ ʮʽʥʥʽʩʪʴ. ʉʦʨʪ ʎʘʨʝʚʠʯ 

ʚʠʟʥʘʯʝʥʦ ʷʢ ʥʘʡʙʽʣʴʰ ʩʪʘʙʽʣʴʥʠʡ ʟʘ ʤʘʩʦʶ 1000 ʥʘʩʽʥʠʥ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʦʪʨʠʤʘʥʥʷ ʷʢʽʩʥʦʛʦ ʥʘʩʽʥʥʻʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘʚʽʪʴ ʟʘ ʩʢʣʘʜʥʠʭ ʫʤʦʚ 

ʚʠʨʦʱʫʚʘʥʥʷ. 

ɸʥʘʣʽʟ ʜʘʥʠʭ ʫʨʦʞʘʡʥʦʩʪʽ ʻ ʢʣʶʯʦʚʠʤ ʝʪʘʧʦʤ ʜʦʩʣʽʜʞʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʮʝʡ 

ʧʦʢʘʟʥʠʢ ʚʠʩʪʫʧʘʻ ʽʥʪʝʛʨʘʣʴʥʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʚʧʣʠʚʫ ʚʩʽʭ ʚʠʚʯʝʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʘʛʨʦʬʽʪʦʮʝʥʦʟʫ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʚʢʘʟʫʶʪʴ ʥʘ ʢʦʣʦʩʘʣʴʥʫ 

ʜʝʧʝʥʜʝʥʮʽʶ ʬʽʥʘʣʴʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʽʜ ʧʦʯʘʪʢʦʚʠʭ ʢʦʥʜʠʮʽʡ ʥʘʩʽʥʥʻʚʦʛʦ 

ʤʘʪʝʨʽʘʣʫ. 

ʄʘʪʝʤʘʪʠʯʥʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʩʠʥʝʨʛʝʪʠʯʥʘ ʜʽʷ 5-ʨʽʯʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʪʘ 

ʤʘʢʨʦʪʨʘʚʤʫʚʘʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʢʨʠʪʠʯʥʦʛʦ ʧʘʜʽʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ. ɿʦʢʨʝʤʘ, ʫ 

ʩʦʨʪʫ ʆʪʘʤʘʥ ʟʘʬʽʢʩʦʚʘʥʦ ʪʨʠʢʨʘʪʥʝ ʟʥʠʞʝʥʥʷ ʟʙʦʨʫ ʟʝʨʥʘ ð ʟ 3,48 ʪ/ʛʘ ʫ 

ʢʦʥʪʨʦʣʽ ʜʦ 1,15 ʪ/ʛʘ ʫ ʥʘʡʙʽʣʴʰ ʜʝʧʨʝʩʠʚʥʦʤʫ ʚʘʨʽʘʥʪʽ. ʉʧʘʜ ʫʨʦʞʘʡʥʦʩʪʽ ʥʘ 

67% ʬʘʢʪʠʯʥʦ ʥʽʚʝʣʶʻ ʝʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʣʴʪʫʨʠ ʪʘ 

ʨʦʙʠʪʴ ʚʠʨʦʙʥʠʮʪʚʦ ʟʙʠʪʢʦʚʠʤ. 

ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʚʝʨʠʬʽʢʦʚʘʥʦ, ʱʦ ʚʩʽ ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʤʘʶʪʴ ʚʠʩʦʢʫ 

ʩʪʘʪʠʩʪʠʯʥʫ ʟʥʘʯʫʱʽʩʪʴ. ɺʘʨʽʘʮʽʷ ʟʘ ʬʘʢʪʦʨʦʤ ʪʨʘʚʤʫʚʘʥʥʷ (C) ʜʦʩʷʛʘʻ 

0,81-1,02 ʪ/ʛʘ, ʱʦ ʫ 6ï7 ʨʘʟʽʚ ʧʝʨʝʚʠʱʫʻ ʧʦʨʽʛ ʅɯʈ05 (0,14). ʅʝ ʤʝʥʰ ʚʘʛʦʤʠʤ ʻ 

ʚʧʣʠʚ ʬʘʢʪʦʨʘ ʯʘʩʫ (B): ʢʦʞʥʽ ʜʚʘ ʜʦʜʘʪʢʦʚʽ ʨʦʢʠ ʟʙʝʨʽʛʘʥʥʷ ʟʫʤʦʚʣʶʶʪʴ 

ʜʦʩʪʦʚʽʨʥʝ ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 0,5ï0,7 ʪ/ʛʘ. 

ɺʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʩʦʨʪ ʎʘʨʝʚʠʯ ʧʽʜʪʚʝʨʜʠʚ ʩʚʽʡ ʩʪʘʪʫʩ ʥʘʡʙʽʣʴʰ 

ʘʜʘʧʪʠʚʥʦʛʦ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʛʝʥʦʪʠʧʫ, ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚʰʠ ʥʘʡʚʠʱʫ 

ʚʨʦʞʘʡʥʽʩʪʴ ʫ ʚʩʽʭ ʙʝʟ ʚʠʥʷʪʢʫ ʚʘʨʽʘʥʪʘʭ. ʋ ʢʨʠʪʠʯʥʽʡ ʪʦʯʮʽ ʜʦʩʣʽʜʫ 

(5 ʨʦʢʽʚ + ʤʘʢʨʦʪʨʘʚʤʠ) ʚʽʥ ʟʘʙʝʟʧʝʯʠʚ ʦʪʨʠʤʘʥʥʷ 1,82 ʪ/ʛʘ, ʱʦ ʥʘ 58% 

ʧʝʨʝʚʠʱʫʻ ʧʦʢʘʟʥʠʢ ʩʦʨʪʫ ʆʪʘʤʘʥ ʟʘ ʘʥʘʣʦʛʽʯʥʠʭ ʫʤʦʚ. 

ɸʥʘʣʽʟ ʤʽʥʣʠʚʦʩʪʽ ʟʘʩʚʽʜʯʠʚ, ʱʦ ʢʦʝʬʽʮʽʻʥʪ ʚʘʨʽʘʮʽʾ ʥʘ ʨʽʚʥʽ 28,4% 

ʚʽʜʦʙʨʘʞʘʻ ʟʥʘʯʥʠʡ ʨʦʟʤʘʭ ʫʨʦʞʘʡʥʦʩʪʽ ʟʘʣʝʞʥʦ ʚʽʜ ʧʝʨʝʜʧʦʩʽʚʥʦʾ ʷʢʦʩʪʽ 
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ʥʘʩʽʥʥʷ. ʎʝ ʻ ʙʝʟʟʘʧʝʨʝʯʥʠʤ ʜʦʢʘʟʦʤ ʪʦʛʦ, ʱʦ ʩʫʯʘʩʥʘ ʘʛʨʦʪʝʭʥʽʢʘ ʥʝʟʜʘʪʥʘ 

ʧʦʚʥʦʮʽʥʥʦ ʢʦʤʧʝʥʩʫʚʘʪʠ ʥʠʟʴʢʠʡ ʙʽʦʣʦʛʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ, ʚʪʨʘʯʝʥʠʡ ʥʘʩʽʥʠʥʦʶ 

ʚʥʘʩʣʽʜʦʢ ʤʝʭʘʥʽʯʥʠʭ ʧʦʰʢʦʜʞʝʥʴ ʪʘ ʩʪʘʨʽʥʥʷ. 

ɼʦʚʝʜʝʥʦ ʥʘʷʚʥʽʩʪʴ ʪʽʩʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʟʘʣʝʞʥʦʩʪʽ (r = +0,97) ʤʽʞ 

ʫʨʦʞʘʡʥʽʩʪʶ ʪʘ ʛʫʩʪʦʪʦʶ ʩʪʦʷʥʥʷ ʨʦʩʣʠʥ. ʎʝ ʜʦʟʚʦʣʷʻ ʢʦʥʩʪʘʪʫʚʘʪʠ: 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʶ ʧʨʠʯʠʥʦʶ ʥʝʜʦʙʦʨʫ ʚʨʦʞʘʶ ʻ ʩʘʤʝ ʟʨʽʜʞʝʥʽʩʪʴ 

ʘʛʨʦʬʽʪʦʮʝʥʦʟʫ, ʷʢʘ ʽʥʽʮʽʶʻʪʴʩʷ ʪʨʘʚʤʘʤʠ ʥʘʩʽʥʥʷ ʪʘ ʜʝʛʨʘʜʘʮʽʻʶ ʡʦʛʦ ʧʦʩʽʚʥʠʭ 

ʷʢʦʩʪʝʡ. ʉʪʘʪʠʩʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ (ʩʪʘʥʜʘʨʪʥʘ ʧʦʤʠʣʢʘ 0,14 ʪʘ ʢʦʝʬʽʮʽʻʥʪ 

ʪʦʯʥʦʩʪʽ 5,32%) ʧʦʚʥʽʩʪʶ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽʩʪʴ ʚʠʙʽʨʢʠ ʪʘ 

ʚʽʨʦʛʽʜʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʥʘʫʢʦʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ɼʣʷ ʛʣʠʙʰʦʛʦ ʨʦʟʫʤʽʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʙʫʣʦ 

ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʚʥʝʩʢʫ ʢʦʞʥʦʛʦ ʝʣʝʤʝʥʪʘ ʩʪʨʫʢʪʫʨʠ ʫ ʟʘʛʘʣʴʥʫ ʜʝʧʨʝʩʽʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʨʘʚʤʦʚʘʥʦʛʦ ʥʘʩʽʥʥʷ ʧʦʨʽʚʥʷʥʦ ʟ ʮʽʣʠʤ (ʢʦʥʪʨʦʣʝʤ). 

ʄʘʪʝʤʘʪʠʯʥʠʡ ʘʥʘʣʽʟ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ ʜʦʚʽʚ, ʱʦ ʜʦʤʽʥʫʶʯʠʤ ʯʠʥʥʠʢʦʤ 

ʥʠʟʴʢʦʾ ʚʨʦʞʘʡʥʦʩʪʽ ʪʨʘʚʤʦʚʘʥʦʛʦ ʪʘ ʩʪʘʨʦʛʦ ʥʘʩʽʥʥʷ ʻ ʩʘʤʝ ʟʨʽʜʞʝʥʽʩʪʴ ʧʦʩʽʚʫ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʥʘ ʯʘʩʪʢʫ ʛʫʩʪʦʪʠ ʩʪʦʷʥʥʷ ʨʦʩʣʠʥ 

ʧʨʠʧʘʜʘʻ ʚ ʩʝʨʝʜʥʴʦʤʫ 52,6% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʥʝʜʦʙʦʨʫ ʟʝʨʥʘ. ʎʝ ʻ ʥʝʟʘʧʝʨʝʯʥʠʤ 

ʧʽʜʪʚʝʨʜʞʝʥʥʷʤ ʪʦʛʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʨʫʡʥʽʚʥʦʾ ʰʢʦʜʠ ʤʝʭʘʥʽʯʥʘ ʪʨʘʚʤʘ ʪʘ 

ʩʪʘʨʽʥʥʷ ʟʘʚʜʘʶʪʴ ʘʛʨʦʬʽʪʦʮʝʥʦʟʫ ʱʝ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ð ʧʽʜ ʯʘʩ ʧʨʦʨʦʩʪʘʥʥʷ 

ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʩʭʦʜʽʚ. ɼʨʫʛʠʤ ʟʘ ʚʘʛʦʤʽʩʪʶ ʯʠʥʥʠʢʦʤ ʚʠʩʪʫʧʘʻ ʨʝʜʫʢʮʽʷ 

ʢʽʣʴʢʦʩʪʽ ʙʦʙʽʚ ʥʘ ʨʦʩʣʠʥʽ (25,8%). ʆʩʣʘʙʣʝʥʘ ʪʨʘʚʤʦʶ ʦʩʦʙʠʥʘ ʚʠʷʚʣʷʻʪʴʩʷ 

ʥʝʩʧʨʦʤʦʞʥʦʶ ʟʘʢʣʘʩʪʠ ʜʦʩʪʘʪʥʶ ʢʽʣʴʢʽʩʪʴ ʧʨʦʜʫʢʪʠʚʥʠʭ ʚʫʟʣʽʚ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʪʨʘʪʠ ʢʦʞʥʦʛʦ ʯʝʪʚʝʨʪʦʛʦ ʧʦʪʝʥʮʽʡʥʦʛʦ ʦʨʛʘʥʘ ʧʣʦʜʦʥʦʰʝʥʥʷ. 

ɺʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ, ʷʢ ʚʠʧʦʚʥʝʥʽʩʪʴ ʙʦʙʽʚ (12,5%) ʪʘ 

ʤʘʩʘ 1000 ʥʘʩʽʥʠʥ (9,1%), ʚʠʷʚʠʣʠʩʷ ʥʘʡʙʽʣʴʰ ʩʪʽʡʢʠʤʠ ʜʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ. 

ʄʽʥʽʤʘʣʴʥʠʡ ʚʥʝʩʦʢ ʤʘʩʠ ʪʠʩʷʯʽ ʟʝʨʥʽʚʦʢ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʥʘʚʽʪʴ ʟʘ ʫʤʦʚ 

ʛʣʠʙʦʢʦʛʦ ʧʨʠʛʥʽʯʝʥʥʷ ʨʦʩʣʠʥʘ ʤʦʙʽʣʽʟʫʻ ʚʩʽ ʨʝʩʫʨʩʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʞʠʪʪʻʟʜʘʪʥʦʛʦ (ʭʦʯ ʽ ʜʨʽʙʥʦʛʦ) ʥʘʩʽʥʥʷ, ʞʝʨʪʚʫʶʯʠ ʨʦʟʚʠʪʢʦʤ ʚʣʘʩʥʠʭ 

ʚʝʛʝʪʘʪʠʚʥʠʭ ʦʨʛʘʥʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘʩʚʽʜʯʠʣʠ ʩʫʪʪʻʚʫ ʜʠʬʝʨʝʥʮʽʘʮʽʶ 
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ʩʦʨʪʦʚʠʭ ʨʝʘʢʮʽʡ. ʋ ʩʦʨʪʫ ʆʪʘʤʘʥ ʯʘʩʪʢʘ ʚʪʨʘʪ ʯʝʨʝʟ ʟʨʽʜʞʝʥʽʩʪʴ ʧʦʩʽʚʫ ʻ 

ʤʘʢʩʠʤʘʣʴʥʦʶ ʽ ʩʷʛʘʻ 56,8%, ʱʦ ʚʢʘʟʫʻ ʥʘ ʡʦʛʦ ʥʠʟʴʢʫ çʧʦʣʴʦʚʫ ʩʠʣʫè ʪʘ 

ʚʠʩʦʢʫ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʧʦʰʢʦʜʞʝʥʴ. ʅʘʪʦʤʽʩʪʴ ʩʦʨʪ ʎʘʨʝʚʠʯ ʢʨʘʱʝ ʟʙʝʨʽʛʘʻ 

ʛʫʩʪʦʪʫ, ʪʦʤʫ ʚ ʩʪʨʫʢʪʫʨʽ ʡʦʛʦ ʚʪʨʘʪ ʙʽʣʴʰʫ ʧʠʪʦʤʫ ʚʘʛʫ ʤʘʻ ʟʤʝʥʰʝʥʥʷ 

ʢ̔ ʣʴʢʦʩʪʽ ʙʦʙʽʚ. 

ɼʦʚʝʜʝʥʦ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʪʘʪʠʩʪʠʯʥʘ ʤʦʜʝʣʴ ʻ ʚʠʩʦʢʦʥʘʜʽʡʥʦʶ: 

ʩʫʤʘʨʥʘ ʚʘʨʽʘʮʽʷ ʦʭʦʧʣʶʻ ʤʘʡʞʝ 100% ʤʝʭʘʥʽʟʤʫ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʶ. 

ʂʦʝʬʽʮʽʻʥʪ ʚʘʨʽʘʮʽʾ (36,5%) ʚʽʜʦʙʨʘʞʘʻ ʟʥʘʯʥʫ ʘʤʧʣʽʪʫʜʫ ʚʽʜʛʫʢʫ ʨʽʟʥʠʭ 

ʛʝʥʦʪʠʧʽʚ ʥʘ ʩʠʥʝʨʛʝʪʠʯʥʫ ʜʽʶ ʩʪʘʨʽʥʥʷ ʪʘ ʪʨʘʚʤʘʪʠʟʤʫ. ʆʪʨʠʤʘʥʽ ʧʘʨʘʤʝʪʨʠ 

(ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 25,00, ʩʪʘʥʜʘʨʪʥʘ ʧʦʤʠʣʢʘ 1,84) ʧʦʚʥʽʩʪʶ ʚʝʨʠʬʽʢʫʶʪʴ 

ʦʙ'ʻʢʪʠʚʥʽʩʪʴ ʚʠʩʥʦʚʢʽʚ ʱʦʜʦ ʧʨʠʯʠʥ ʜʝʛʨʘʜʘʮʽʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʛʦʨʦʭʫ ʧʨʠ 

ʟʥʠʞʝʥʥʽ ʷʢʦʩʪʽ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʨʠʪʠʯʥʝ ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʛʦʨʦʭʫ 

ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʝʷʢʽʩʥʦʛʦ ʥʘʩʽʥʥʷ ʥʘ 1/2 ʦʙʫʤʦʚʣʝʥʦ ʥʠʟʴʢʦʶ ʧʦʣʴʦʚʦʶ 

ʩʭʦʞʽʩʪʶ ʪʘ ʥʘ 1/4 ï ʜʝʛʨʘʜʘʮʽʻʶ ʨʝʧʨʦʜʫʢʪʠʚʥʠʭ ʦʨʛʘʥʽʚ ʨʦʩʣʠʥʠ. ɼʣʷ 

ʤʽʥʽʤʽʟʘʮʽʾ ʚʪʨʘʪ ʩʦʨʪ ʎʘʨʝʚʠʯ ʻ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤ, ʦʩʢʽʣʴʢʠ ʚʽʥ 

ʜʝʤʦʥʩʪʨʫʻ ʥʘʡʚʠʱʫ ʩʪʘʙʽʣʴʥʽʩʪʴ ʛʫʩʪʦʪʠ ʧʦʩʽʚʫ ï ʦʩʥʦʚʥʦʛʦ ʬʘʢʪʦʨʘ 

ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ʂʦʝʬʽʮʽʻʥʪ ʪʦʯʥʦʩʪʽ ʜʦʩʣʽʜʫ ʜʣʷ ʚʨʦʞʘʡʥʦʩʪʽ (P=5,32%) ʟʥʘʭʦʜʠʪʴʩʷ ʚ 

ʤʝʞʘʭ ʥʦʨʤʠ ʜʣʷ ʧʦʣʴʦʚʠʭ ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ (ʜʦ 7%). ʅʘʡʚʠʱʫ 

ʪʦʯʥʽʩʪʴ ʟʘʬʽʢʩʦʚʘʥʦ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʤʘʩʠ 1000 ʥʘʩʽʥʠʥ (P=1,31%), ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʻ ʩʪʘʙʽʣʴʥʽʩʪʴ ʮʴʦʛʦ ʧʘʨʘʤʝʪʨʘ ʥʘʚʽʪʴ ʟʘ ʢʨʠʪʠʯʥʠʭ ʫʤʦʚ 

ʚʠʨʦʱʫʚʘʥʥʷ. 

ʅʘʡʙʽʣʴʰ ʤʽʥʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʩʪʨʫʢʪʫʨʠ ʚʠʷʚʠʣʘʩʷ ʚʨʦʞʘʡʥʽʩʪʴ 

(V=28,4%) ʪʘ ʢʽʣʴʢʽʩʪʴ ʙʦʙʽʚ ʥʘ ʨʦʩʣʠʥʽ (V=22,4%). ʎʝ ʤʘʪʝʤʘʪʠʯʥʦ ʜʦʚʦʜʠʪʴ, 

ʱʦ ʩʘʤʝ ʮʽ ʧʦʢʘʟʥʠʢʠ çʧʨʠʡʤʘʶʪʴ ʥʘ ʩʝʙʝ ʦʩʥʦʚʥʠʡ ʫʜʘʨè ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʪʨʘʚʤʦʚʘʥʦʛʦ ʪʘ ʩʪʘʨʦʛʦ ʥʘʩʽʥʥʷ. ʄʘʩʘ 1000 ʥʘʩʽʥʠʥ ʻ ʥʘʡʙʽʣʴʰ 

ʢʦʥʩʝʨʚʘʪʠʚʥʦʶ ʦʟʥʘʢʦʶ (V=8,42%). 

ʅʠʟʴʢʽ ʟʥʘʯʝʥʥʷ ʩʪʘʥʜʘʨʪʥʦʾ ʧʦʤʠʣʢʠ (sxĖ) ʱʦʜʦ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ 

ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʚʠʙʽʨʢʘ ʙʫʣʘ ʜʦʩʪʘʪʥʴʦʶ, ʘ ʨʝʟʫʣʴʪʘʪʠ ï ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʤʠ 
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ʜʣʷ ʚʩʽʻʾ ʛʝʥʝʨʘʣʴʥʦʾ ʩʫʢʫʧʥʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʦʨʪʽʚ. 

ʉʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʧʽʜʪʚʝʨʜʞʫʻ, ʱʦ ʧʘʜʽʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ 

ʩʠʥʭʨʦʥʽʟʦʚʘʥʝ ʟ ʨʝʜʫʢʮʽʻʶ ʢʽʣʴʢʦʩʪʽ ʙʦʙʽʚ. ʊʦʙʪʦ, ʤʝʭʘʥʽʟʤ ʚʪʨʘʪ ʻ ʩʠʩʪʝʤʥʠʤ: 

ʩʣʘʙʢʝ ʥʘʩʽʥʥʷ Ÿ ʩʣʘʙʢʘ ʨʦʩʣʠʥʘ Ÿ ʤʝʥʰʝ ʙʦʙʽʚ Ÿ ʥʠʟʴʢʠʡ ʫʨʦʞʘʡ. 

ʋʩʽ ʨʦʟʙʽʞʥʦʩʪʽ ʤʽʞ ʩʦʨʪʦʤ ʎʘʨʝʚʠʯ (ʣʽʜʝʨ) ʪʘ ʆʪʘʤʘʥ (ʘʫʪʩʘʡʜʝʨ) ʟʘ 

ʚʨʦʞʘʡʥʽʩʪʶ ʪʘ ʝʣʝʤʝʥʪʘʤʠ ʩʪʨʫʢʪʫʨʠ ʻ ʽʩʪʦʪʥʠʤʠ, ʦʩʢʽʣʴʢʠ ʬʘʢʪʠʯʥʘ ʨʽʟʥʠʮʷ 

ʫ 4-9 ʨʘʟʽʚ ʧʝʨʝʚʠʱʫʻ ʨʦʟʨʘʭʦʚʘʥʽ ʟʥʘʯʝʥʥʷ ʥʘʡʤʝʥʰʦʾ ʽʩʪʦʪʥʦʾ ʨʽʟʥʠʮʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʷʚʣʝʥʦ, ʱʦ ʫ ʧʦʩʽʚʘʭ ʽʟ ʪʨʘʚʤʦʚʘʥʦʛʦ ʥʘʩʽʥʥʷ ʯʘʩʪʢʘ 

çʚʽʜʩʪʘʶʯʠʭè ʨʦʩʣʠʥ ʩʷʛʘʻ 41,2%, ʘ ʟʘʛʘʣʴʥʽ ʚʪʨʘʪʠ ʨʦʩʣʠʥ ʧʽʜ ʯʘʩ ʚʝʛʝʪʘʮʽʾ 

ʟʨʦʩʪʘʶʪʴ ʜʦ 31,5%, ʱʦ ʟʫʤʦʚʣʶʻ ʢʨʠʪʠʯʥʫ ʟʨʽʜʞʝʥʽʩʪʴ ʧʦʩʽʚʫ. ʄʘʪʝʤʘʪʠʯʥʦ 

ʦʙˇʨʫʥʪʦʚʘʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʷʢʽʩʥʦʛʦ ʥʘʩʽʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʜʦʙʦʨʫ 

ʚʨʦʞʘʶ ʥʘ ʨʽʚʥʽ 52ï67%. ɻʦʣʦʚʥʠʤ ʩʪʨʫʢʪʫʨʥʠʤ ʯʠʥʥʠʢʦʤ ʚʪʨʘʪ (ʚʥʝʩʦʢ 

52,6%) ʻ ʟʨʽʜʞʝʥʽʩʪʴ ʧʦʩʽʚʫ, ʜʨʫʛʠʤ ð ʨʝʜʫʢʮʽʷ ʢʽʣʴʢʦʩʪʽ ʙʦʙʽʚ (25,8%). ɿʘ 

ʩʫʢʫʧʥʽʩʪʶ ʚʩʽʭ ʧʦʣʴʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘʡʙʽʣʴʰ ʘʜʘʧʪʠʚʥʠʤ ʪʘ ʧʨʦʜʫʢʪʠʚʥʠʤ 

ʚʠʟʥʘʥʦ ʩʦʨʪ ʎʘʨʝʚʠʯ, ʷʢʠʡ ʫ ʙʫʜʴ-ʷʢʠʭ ʚʘʨʽʘʥʪʘʭ ʜʦʩʣʽʜʫ ʟʘʙʝʟʧʝʯʫʻ 

ʜʦʩʪʦʚʽʨʥʫ ʧʨʠʙʘʚʢʫ ʚʨʦʞʘʶ ʧʦʨʽʚʥʷʥʦ ʟ ʩʦʨʪʦʤ ʆʪʘʤʘʥ (ʚʽʜ 0,4 ʜʦ 0,7 ʪ/ʛʘ). 
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ʆʉʊʈʆɻɯʅ (ARTEMISIA DRACUNCULUS L.)  

ʗʂ ʆɹôɭʂʊ ʅɸʋʂʆɺʀʍ ɼʆʉʃɯɼɾɽʅʔ 

 

ʋʩʘʪʶʢ ʆʣʝʥʘ ʆʣʝʢʩʘʥʜʨʽʚʥʘ 

ʚʠʢʣʘʜʘʯ-ʩʪʘʞʠʩʪ 

ʋʤʘʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʋʤʘʥʴ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ʋ ʪʝʟʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʛʣʷʜ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʦʩʪʨʦʛʽʥʫ (Artemisia dracunculus L.) ï ʮʽʥʥʦʾ ʧʨʷʥʦ-ʩʤʘʢʦʚʦʾ ʪʘ 

ʣʽʢʘʨʩʴʢʦʾ ʨʦʩʣʠʥʠ ʨʦʜʠʥʠ ɸʡʩʪʨʦʚʽ (Asteraceae). ɺʠʩʚʽʪʣʝʥʦ ʙʽʦʣʦʛʽʯʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʜʫ, ʘʛʨʦʥʦʤʽʯʥʽ ʘʩʧʝʢʪʠ ʚʠʨʦʱʫʚʘʥʥʷ, ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʝʬʽʨʥʦʾ 

ʦʣʽʾ, ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʦʩʪʨʦʛʽʥ, ʪʘʨʭʫʥ, ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʝʬʽʨʥʦʾ ʦʣʽʾ, ʙʘʛʘʪʦʨʽʯʥʽ 

ʧʨʷʥʦ-ʩʤʘʢʦʚʽ ʨʦʩʣʠʥʠ. 

 

ʆʩʪʨʦʛʽʥ (Artemisia dracunculus L.), ʚʽʜʦʤʠʡ ʪʘʢʦʞ ʧʽʜ ʥʘʟʚʘʤʠ ʪʘʨʭʫʥ, 

ʧʦʣʠʥ ʦʩʪʨʦʛʽʥʥʠʡ ï ʙʘʛʘʪʦʨʽʯʥʘ ʦʚʦʯʝʚʘ ʪʨʘʚôʷʥʠʩʪʘ ʨʦʩʣʠʥʘ ʨʦʜʠʥʠ ɸʡʩʪʨʦʚʽ, 

ʱʦ ʟʜʘʚʥʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʢʫʣʽʥʘʨʽʾ ʷʢ ʧʨʷʥʦ-ʘʨʦʤʘʪʠʯʥʘ ʩʧʝʮʽʷ ʪʘ ʥʘʨʦʜʥʽʡ 

ʤʝʜʠʮʠʥʽ [1]. ʅʘʟʚʘ ʚʠʜʫ ʧʦʭʦʜʠʪʴ ʚʽʜ ʣʘʪʠʥʩʴʢʦʛʦ çdracunculusè ï çʤʘʣʝʥʴʢʠʡ 

ʜʨʘʢʦʥè, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ʬʦʨʤʦʶ ʣʠʩʪʢʽʚ, ʷʢʽ ʥʘʛʘʜʫʶʪʴ ʷʟʠʢʠ ʜʨʘʢʦʥʘ [2]. 

ɯʥʪʝʨʝʩ ʜʦ ʮʴʦʛʦ ʚʠʜʫ ʟʥʘʯʥʦ ʟʨʽʩ ʧʽʩʣʷ ʧʨʠʩʫʜʞʝʥʥʷ ʅʦʙʝʣʽʚʩʴʢʦʾ ʧʨʝʤʽʾ ʟ 

ʬʽʟʽʦʣʦʛʽʾ ʪʘ ʤʝʜʠʮʠʥʠ 2015 ʨʦʢʫ ʟʘ ʚʽʜʢʨʠʪʪʷ ʘʨʪʝʤʽʟʠʥʽʥʫ ʚ Artemisia annua, 

ʱʦ ʧʨʠʚʝʨʥʫʣʦ ʫʚʘʛʫ ʜʦ ʚʩʴʦʛʦ ʨʦʜʫ Artemisia L. [2]. ʈʽʜ Artemisia ʥʘʣʝʞʠʪʴ ʜʦ 

ʪʨʠʙʠ Anthemideae ʪʘ ʥʘʣʽʯʫʻ ʧʦʥʘʜ 500 ʚʠʜʽʚ [3]. ɺ ʋʢʨʘʾʥʽ ʪʘʨʭʫʥ 

ʚʠʨʦʱʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʚ ʧʽʚʜʝʥʥʠʭ ʽ ʮʝʥʪʨʘʣʴʥʠʭ ʦʙʣʘʩʪʷʭ, ʭʦʯʘ ʟʘʚʜʷʢʠ 

ʩʪʽʡʢʦʩʪʽ ʜʦ ʧʦʤʽʨʥʠʭ ʟʘʤʦʨʦʟʢʽʚ ʫʩʧʽʰʥʦ ʢʫʣʴʪʠʚʫʻʪʴʩʷ ʽ ʚ ʧʽʚʥʽʯʥʠʭ ʨʝʛʽʦʥʘʭ 

[4]. 

ʋ ʢʫʣʴʪʫʨʽ ʨʦʟʨʽʟʥʷʶʪʴ ʜʚʘ ʦʩʥʦʚʥʠʭ ʨʽʟʥʦʚʠʜʠ ʦʩʪʨʦʛʽʥʫ: Artemisia 

dracunculus var. Sativa (ʬʨ, ʧʦʩʽʚʥʠʡ) ʽ Artemisia dracunculus var. Inodora 
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(ʥʝʧʘʭʫʯʠʡ), ʷʢʠʡ ʻ ʤʝʥʰ ʧʦʧʫʣʷʨʥʠʤ, ʯʝʨʝʟ ʛʽʨʢʫʚʘʪʠʡ ʩʤʘʢ ʪʘ ʤʝʥʰ 

ʽʥʪʝʥʩʠʚʥʠʡ ʘʨʦʤʘʪ ʣʠʩʪʢʽʚ [2]. 

ʆʩʪʨʦʛʽʥ ʻ ʚʽʜʥʦʩʥʦ ʥʝʚʠʙʘʛʣʠʚʦʶ ʢʫʣʴʪʫʨʦʶ ʜʦ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ, 

ʧʨʦʪʝ ʥʘʡʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ ʟʘʙʝʟʧʝʯʫʻ ʥʘ ʚʦʣʦʛʠʭ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʠʭ ˇʨʫʥʪʘʭ ʟʽ 

ʩʣʘʙʢʦʣʫʞʥʦʶ ʨʝʘʢʮʽʻʶ [2]. ʈʦʩʣʠʥʘ ʧʦʪʨʝʙʫʻ ʜʦʩʪʘʪʥʴʦʛʦ ʩʦʥʷʯʥʦʛʦ 

ʦʩʚʽʪʣʝʥʥʷ (ʥʝ ʤʝʥʰʝ 6ï8 ʛʦʜʠʥ ʥʘ ʜʦʙʫ), ʪʦʤʫ ʱʦ ʟʘʪʽʥʝʥʥʷ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ 

ʥʘ ʘʨʦʤʘʪ ʽ ʨʦʩʪʦʚʽ ʧʨʦʮʝʩʠ (ʧʘʛʦʥʠ ʚʠʪʷʛʫʶʪʴʩʷ, ʣʠʩʪʢʠ ʚʪʨʘʯʘʶʪʴ ʥʘʩʠʯʝʥʽʩʪʴ 

ʩʤʘʢʫ) ʪʘ ʜʦʙʨʝ ʜʨʝʥʦʚʘʥʠʭ ʜʽʣʷʥʦʢ. [4]. ʅʘ ʦʜʥʦʤʫ ʤʽʩʮʽ ʪʘʨʭʫʥ ʚ ʢʫʣʴʪʫʨʽ 

ʤʦʞʝ ʨʦʩʪʠ ʜʦ 5ï7 ʨʦʢʽʚ, ʧʽʩʣʷ ʯʦʛʦ ʧʦʪʨʝʙʫʻ ʧʦʜʽʣʫ ʢʫʱʘ ʪʘ ʧʝʨʝʩʘʜʞʫʚʘʥʥʷ 

[5]. 

ɿʙʠʨʘʥʥʷ ʟʝʣʝʥʦʾ ʤʘʩʠ ʧʨʦʚʦʜʷʪʴ 3ï4 ʨʘʟʠ ʟʘ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ, 

ʟʨʽʟʫʶʯʠ ʨʦʩʣʠʥʠ ʥʘ ʚʠʩʦʪʽ 10ï15 ʩʤ ʚʽʜ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ [4]. ʇʨʠʯʦʤʫ ʥʘʫʢʦʚʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʘʨʙʫʩʢʫʣʷʨʥʠʭ ʤʽʢʦʨʠʟʥʠʭ ʛʨʠʙʽʚ (ɸʄɻ) ʰʣʷʭʦʤ 

ʽʥʦʢʫʣʷʮʽʾ ʨʦʩʣʠʥʠ A. dracunculus ʧʦʢʘʟʘʣʠ ʟʙʽʣʴʰʝʥʥʷ ʫʨʦʞʘʶ ʟʝʣʝʥʦʾ ʤʘʩʠ ʥʘ 

20ï35 % ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʝʬʽʨʥʦʾ ʦʣʽʾ ʥʘ 22,4 % ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ [6]. 

ʎʝ ʚʽʜʢʨʠʚʘʻ ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ ʙʽʦʣʦʛʽʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʱʫʚʘʥʥʷ ʮʽʻʾ 

ʢʫʣʴʪʫʨʠ. 

ɹʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʤʠ ʚʪʦʨʠʥʥʠʤʠ ʤʝʪʘʙʦʣʽʪʘʤʠ ʦʩʪʨʦʛʽʥʫ ʻ ʝʬʽʨʥʘ ʦʣʽʷ 

(0,15-3,1%), ʢʫʤʘʨʠʥʠ (>1), ʬʣʘʚʦʥʦʾʜʠ ʪʘ ʬʝʥʦʣʢʘʨʙʦʥʦʚʽ ʢʠʩʣʦʪʠ [1]. ʉʢʣʘʜ 

ʝʬʽʨʥʦʾ ʦʣʽʾ ʟʥʘʯʥʦ ʚʘʨʽʶʻ ʟʘʣʝʞʥʦ ʚʽʜ ʤʽʩʮʷ ʚʠʨʦʱʫʚʘʥʥʷ, ʟʘʩʦʣʝʥʦʩʪʽ ˇʨʫʥʪʫ 

ʪʘ ʚʽʢʫ ʨʦʩʣʠʥʠ. ʆʩʥʦʚʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʝʬʽʨʥʦʾ ʦʣʽʾ ʻ: ʝʩʪʨʘʛʦʣ (40ï85 %), 

ʩʘʙʽʥʝʥ (ʜʦ 35 %), ʤʝʪʠʣʝʚʛʝʥʦʣ (ʜʦ 25 %) ʪʘ ʝʣʽʤʽʮʠʥ (ʜʦ 57 %) [2]. 

ɸʥʘʣʽʟ ʝʬʽʨʥʦʾ ʦʣʽʾ ʟ ʣʠʩʪʢʽʚ ʨʦʩʣʠʥ, ʟʘʣʝʞʥʦ ʚʽʜ ʨʝʛʽʦʥʽʚ ʚʠʨʦʱʫʚʘʥʥʷ 

ʚʠʷʚʠʚ ʟʥʘʯʥʫ ʭʝʤʦʪʠʧʥʫ ʤʽʥʣʠʚʽʩʪʴ ʚʠʜʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʟʨʘʟʢʽʚ ʽʟ 105 ʣʦʢʘʮʽʡ 

ʩʚʽʪʫ ʜʦʟʚʦʣʠʣʦ ʚʠʜʽʣʠʪʠ 7 ʦʩʥʦʚʥʠʭ ʭʝʤʦʪʠʧʽʚ: ʦʮʠʤʝʥʦʚʠʡ, Ŭ-ʪʝʨʧʽʥʝʥʦʚʠʡ, 

ʢʘʧʽʣʝʥʦʚʠʡ, ʤʝʪʠʣʝʚʛʝʥʦʣʴʥʠʡ, ʟʤʽʰʘʥʠʡ, (Z)-ʘʨʪʝʤʽʜʠʥʦʚʠʡ ʪʘ ʝʩʪʨʘʛʦʣʴʥʠʡ 

[7]. ʌʽʪʦʭʽʤʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʜʟʝʤʥʦʾ ʯʘʩʪʠʥʠ ʨʦʩʣʠʥ ʪʨʝʪʴʦʛʦ ʨʦʢʫ ʚʝʛʝʪʘʮʽʾ, 

ʽʥʪʨʦʜʫʢʦʚʘʥʠʭ ʥʘ ʋʢʨʘʾʥʩʴʢʦʤʫ ʇʦʣʽʩʩʽ, ʧʦʢʘʟʘʣʦ, ʱʦ ʚ ʧʝʨʽʦʜ ʮʚʽʪʽʥʥʷ ʚʤʽʩʪ 

ʝʬʽʨʥʦʾ ʦʣʽʾ 2,46%, ʦʩʥʦʚʥʠʡ ʢʦʤʧʦʥʝʥʪʦʤ ʻ ʤʝʪʠʣʝʚʛʝʥʦʣ (94,65 %), ʘ ʩʝʨʝʜ 

ʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ ʨʫʪʠʥ, ʣʶʪʝʦʣʽʥ-7-ʛʣʽʢʦʟʠʜ ʪʘ ʘʧʽʛʝʥʽʥ-7-



45 

ʛʣʽʢʦʟʠʜ [8]. 

ʆʩʪʨʦʛʽʥ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʥʘʨʦʜʥʽʡ ʤʝʜʠʮʠʥʽ ʘ ʪʘʢʦʞ ʚ ʢʦʩʤʝʪʠʯʥʽʡ ʪʘ 

ʬʘʨʤʘʮʝʚʪʠʯʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ [3]. ʉʫʯʘʩʥʽ ʬʘʨʤʘʢʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʽʜʪʚʝʨʜʠʣʠ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʫ ʪʘ ʧʨʦʪʠʛʨʠʙʢʦʚʫ ʜʽʶ ʨʦʩʣʠʥʠ, ʱʦ ʻ ʦʜʥʠʤʠ ʟ 

ʧʨʠʯʠʥ ʰʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʾ ʚ ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. [9]. 

ʆʩʦʙʣʠʚʠʡ ʽʥʪʝʨʝʩ ʩʪʘʥʦʚʣʷʪʴ ʘʥʪʠʜʽʘʙʝʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʠʜʫ. 

ɽʪʘʥʦʣʴʥʠʡ ʝʢʩʪʨʘʢʪ A. dracunculus (PMI-5011) ʤʘʻ ʛʽʧʦʛʣʽʢʝʤʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ 

ʥʘ ʤʦʜʝʣʷʭ ʜʽʘʙʝʪʫ ʫ ʤʠʰ ʪʘ ʧʦʢʨʘʱʫʚʘʚ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʽʥʩʫʣʽʥʫ ʚ ʢʣʽʪʠʥʘʭ 

ʩʢʝʣʝʪʥʠʭ ʤôʷʟʽʚ ʪʘ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʛʣʶʢʦʟʠ ʚ ʢʨʦʚʽ [10].  

ɺʦʜʥʽ ʝʢʩʪʨʘʢʪʠ ʟ ʨʦʩʣʠʥ ʪʘʨʭʫʥʫ ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʷʢ ʧʦʪʝʥʮʽʡʥʽ ʟʘʩʦʙʠ 

ʙʽʦʣʦʛʽʯʥʦʛʦ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʯʝʨʝʟ ʚʠʨʘʞʝʥʫ ʘʬʽʮʠʜʥʫ ʜʽʶ ʧʨʦʪʠ Aphis fabae ʟʽ 

ʩʤʝʨʪʥʽʩʪʶ ʜʦ 84 % ʯʝʨʝʟ 108 ʛʦʜʠʥ, ʘ ʪʘʢʦʞ ʧʨʠʛʥʽʯʫʶʪʴ ʞʠʚʣʝʥʥʷ 

ʙʫʣʴʙʦʯʢʦʚʦʛʦ ʜʦʚʛʦʥʦʩʠʢʘ (Sitona lineatus) ʪʘ ʣʠʯʠʥʦʢ ʢʦʣʦʨʘʜʩʴʢʦʛʦ ʞʫʢʘ 

[11]. 

ʆʩʪʨʦʛʽʥ (ʪʘʨʭʫʥ, ʧʦʣʠʥ ʝʩʪʨʘʛʦʥʦʚʠʡ) ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʦʙôʻʢʪʦʤ 

ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʧʝʨʝʪʠʥʽ ʘʛʨʦʥʦʤʽʾ, ʬʽʪʦʭʽʤʽʾ ʪʘ 

ʬʘʨʤʘʢʦʣʦʛʽʾ. ɼʣʷ ʋʢʨʘʾʥʠ ʘʢʪʫʘʣʴʥʠʤʠ ʥʘʧʨʷʤʘʤʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʟʘʣʠʰʘʶʪʴʩʷ: ʨʦʟʰʠʨʝʥʥʷ ʩʦʨʪʠʤʝʥʪʫ ʚʽʪʯʠʟʥʷʥʦʾ ʩʝʣʝʢʮʽʾ ʪʘ ʽʥʪʨʦʜʫʢʦʚʘʥʠʭ 

ʩʦʨʪʽʚ, ʦʧʪʠʤʽʟʘʮʽʷ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʙʽʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʪʘ ʧʦʢʨʘʱʝʥʥʷ 

ʷʢʦʩʪʽ ʩʚʽʞʦʾ ʧʨʦʜʫʢʮʽʾ 
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ɸɼɸʇʊʀɺʅɯ ɺʃɸʉʊʀɺʆʉʊɯ ʉʆʈʊɯɺ ɯ ɻɯɹʈʀɼɯɺ ʈɯʇɸʂʋ ʆɿʀʄʆɻʆ ɺ 

ɻʈʋʅʊʆɺʆïʂʃɯʄɸʊʀʏʅʀʍ ʋʄʆɺɸʍ ɿɸʍɯɼʅʆɻʆ 

ʃɯʉʆʉʊɽʇʋ ʋʂʈɸɰʅʀ 

 

ʐʪʘʥʴʢʦ ʄʠʢʦʣʘ ɭʚʛʝʥʦʚʠʯ, 

ʘʩʧʽʨʘʥʪ 

ɺʦʣʦʱʫʢ ɯʛʦʨ ʉʪʝʧʘʥʦʚʠʯ, 

ʜ.ʩ.-ʛ.ʥ., ʩʪ.ʥ.ʩʧʽʚʨʦʙ. 

ɯʥʩʪʠʪʫʪ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʅɸɸʅ 

ʩ. ʆʙʨʦʰʠʥʝ ʃʴʚʽʚʩʴʢʘ ʦʙʣ., ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʜʦʩʣʽʜʞʝʥʥʷ ʦʟʠʤʦʛʦ ʨʽʧʘʢʫ ʥʘ ʩʽʨʠʭ ʣʽʩʦʚʠʭ ˇʨʫʥʪʘʭ 

ɿʘʭʽʜʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ ʚʠʷʚʠʣʠ ʩʧʝʮʠʬʽʢʫ ʥʘʢʦʧʠʯʝʥʥʷ ʮʫʢʨʽʚ ʨʽʟʥʠʤʠ 

ʛʽʙʨʠʜʘʤʠ ʪʘ ʩʦʨʪʘʤʠ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʾʭʥʶ ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʴ ʪʘ 

ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʘʜʘʧʪʘʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ ʘʨʭʽʪʝʢʪʦʥʽʢʠ ʨʦʩʣʠʥ ʜʦ ʢʣʽʤʘʪʫ 

ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʛʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʦʾ ʟʦʥʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʨʽʧʘʢ ʦʟʠʤʠʡ, ʩʦʨʪ, ʛʽʙʨʠʜ, ʚʤʽʩʪ ʮʫʢʨʽʚ, ʧʝʨʝʟʠʤʽʚʣʷ 

ʨʦʩʣʠʥ. 

 

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ ʚʠʨʦʙʥʠʮʪʚʦ ʨʽʧʘʢʫ 

ʦʟʠʤʦʛʦ ʚ ʟʦʥʽ ɿʘʭʽʜʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ ʚʠʤʘʛʘʻ ʜʦʢʦʨʽʥʥʦʛʦ ʧʝʨʝʛʣʷʜʫ 

ʩʪʨʘʪʝʛʽʯʥʠʭ ʧʽʜʭʦʜʽʚ. ʆʩʢʽʣʴʢʠ ʮʝʡ ʨʝʛʽʦʥ ʻ ʟʦʥʦʶ ʢʦʥʮʝʥʪʨʦʚʘʥʦʛʦ 

ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʣʴʪʫʨʠ, ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʛʘʣʫʟʽ ʤʘʻ ʙʘʟʫʚʘʪʠʩʷ ʥʘ 

ʧʨʠʥʮʠʧʘʭ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ, ʘ ʥʝ ʥʘ ʝʢʩʪʝʥʩʠʚʥʦʤʫ ʨʦʟʰʠʨʝʥʥʽ ʧʦʩʽʚʥʠʭ ʧʣʦʱ 

[1, 212 ʩ.; 2, ʩ. 4ï11].  

ʇʨʽʦʨʠʪʝʪʥʠʤ ʟʘʚʜʘʥʥʷʤ ʻ ʽʥʪʝʛʨʘʮʽʷ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʥʦʚʽʪʥʽʭ ʛʽʙʨʠʜʽʚ ʪʘ 

ʩʦʨʪʽʚ ʚʽʪʯʠʟʥʷʥʦʾ ʪʘ ʩʚʽʪʦʚʦʾ ʩʝʣʝʢʮʽʾ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʦʶ 

ʧʦʪʝʥʮʽʡʥʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʟʠʤʦʩʪʽʡʢʽʩʪʶ ʪʘ ʩʪʽʡʢʽʩʪʶ ʜʦ ʧʘʪʦʛʝʥʽʚ 

[3, ʩ. 59ï73; 4, 1ï11].  

ʇʦʚʥʘ ʨʝʘʣʽʟʘʮʽʷ ʛʝʥʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʩʫʯʘʩʥʠʭ ʛʝʥʦʪʠʧʽʚ ʤʦʞʣʠʚʘ 
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ʣʠʰʝ ʟʘ ʥʘʷʚʥʦʩʪʽ ˇʨʫʥʪʦʚʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ. ʅʝʦʙʭʽʜʥʦ 

ʚʨʘʭʦʚʫʚʘʪʠ ʩʧʝʮʠʬʽʯʥʠʡ ʚʧʣʠʚ ʧʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ ɿʘʭʽʜʥʦʛʦ 

ʃʽʩʦʩʪʝʧʫ (ʟʦʢʨʝʤʘ, ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʪʘ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʦʩʪʽ) ʥʘ 

ʧʨʦʮʝʩʠ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʨʦʩʣʠʥ [5, ʩ. 188ï195].  

ɺʘʞʣʠʚʦʶ ʻ ʩʠʥʝʨʛʽʷ ʘʛʨʦʪʝʭʥʽʢʠ ʪʘ ʙʽʦʣʦʛʽʾ ʷʢ ʩʘʤʝ ʝʣʝʤʝʥʪʠ ʩʫʯʘʩʥʠʭ 

ʘʛʨʦʪʝʭʥʦʣʦʛʽʡ (ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ, ʟʘʭʠʩʪʫ ʪʘ ʩʪʠʤʫʣʷʮʽʾ ʨʦʩʪʫ) ʢʦʨʝʣʶʶʪʴ ʽʟ 

ʙʽʦʣʦʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʢʫʣʴʪʫʨʠ ʚ ʢʦʥʢʨʝʪʥʠʭ ʤʽʢʨʦʟʦʥʘʭ ʨʝʛʽʦʥʫ 

[6, ʩ. 67ï84; 7, ʩ. 99ï110]. ʊʘʢʠʡ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʠʪʴ ʩʬʦʨʤʫʚʘʪʠ 

ʩʪʘʙʽʣʴʥʠʡ ʬʦʥʜ ʚʠʩʦʢʦʷʢʽʩʥʦʛʦ ʥʘʩʽʥʥʻʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʚʥʫʪʨʽʰʥʽʭ ʧʦʪʨʝʙ ʛʦʩʧʦʜʘʨʩʪʚ ʽ ʟʘʙʝʟʧʝʯʠʪʴ ʩʫʪʪʻʚʝ ʧʽʜʚʠʱʝʥʥʷ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʨʽʟʥʠʭ ʬʦʨʤ ʚʣʘʩʥʦʩʪʽ, 

ʨʦʙʣʷʯʠ ʾʭ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʤʠ ʥʘ ʚʥʫʪʨʽʰʥʴʦʤʫ ʪʘ ʟʦʚʥʽʰʥʴʦʤʫ ʨʠʥʢʘʭ 

[8, ʩ. 38ï45]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʫʚʘʣʠ ʚʧʨʦʜʦʚʞ 2024ï2026 ʨʨ. ʫ ʚʽʜʜʽʣʽ ʥʘʩʽʥʥʠʮʪʚʘ ʪʘ 

ʥʘʩʽʥʥʻʟʥʘʚʩʪʚʘ ɯʥʩʪʠʪʫʪʫ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ 

ʅɸɸʅ. ˆʨʫʥʪ ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʦʢ ï ʩʽʨʠʡ ʣʽʩʦʚʠʡ, ʧʦʚʝʨʭʥʝʚʦ-ʦʛʣʝʻʥʠʡ, 

ʣʝʛʢʦʩʫʛʣʠʥʢʦʚʠʡ. ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʜʦʩʣʽʜʥʦʾ ʜʽʣʷʥʢʠ ï 55 ʤ
2
, ʦʙʣʽʢʦʚʘ ï 50 ʤ

2
.
 

ʈʦʟʤʽʱʝʥʥʷ ʚʘʨʽʘʥʪʽʚ ʩʠʩʪʝʤʘʪʠʯʥʝ, ʧʦʚʪʦʨʥʽʩʪʴ ï ʪʨʠʨʘʟʦʚʘ. 

ɸʛʨʦʪʝʭʥʽʢʘ ʚʠʨʦʱʫʚʘʥʥʷ ʨʽʧʘʢʫ ʦʟʠʤʦʛʦ ʚ ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʘʭ ï 

ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʘ ʜʣʷ ʢʫʣʴʪʫʨʠ ʫ ʟʦʥʽ: ʧʦʧʝʨʝʜʥʠʢ ï ʦʟʠʤʽ ʟʝʨʥʦʚʽ, ʩʪʨʦʢ ʩʽʚʙʠ ï 

ʦʧʪʠʤʘʣʴʥʠʡ (ɯɯ ʜʝʢʘʜʘ ʩʝʨʧʥʷ), ʥʦʨʤʘ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ ʩʦʨʪʽʚ ï 0,8 ʤʣʥ ʩʭʦʞ. 

ʥʘʩ./ʛʘ, ʛʽʙʨʠʜʽʚ ï 0,4 ʤʣʥ ʩʭʦʞ. ʥʘʩ./ʛʘ. ʉʧʦʩʽʙ ʩʽʚʙʠ ï ʟʚʠʯʘʡʥʠʡ ʨʷʜʢʦʚʠʡ 

(30 ʩʤ). 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ ʧʦʣʷʛʘʣʘ ʚ ʚʠʟʥʘʯʝʥʥʽ ʘʜʘʧʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʦʨʪʫ, 

ʛʽʙʨʠʜʫ ʧʽʜ ʚʧʣʠʚʦʤ ʧʦʛʦʜʥʠʭ ʬʘʢʪʦʨʽʚ. 

ɿʘ ʩʧʨʠʷʪʣʠʚʠʭ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʪʘ ʜʦʚʰʦʛʦ ʧʝʨʽʦʜʫ ʦʩʽʥʥʴʦʾ ʚʝʛʝʪʘʮʽʾ 

ʨʽʧʘʢʫ ʦʟʠʤʦʛʦ ʫ 2023 ʨ. ï 92 ʜʦʙʠ, ʨʦʩʣʠʥʠ ʥʘʢʦʧʠʯʠʣʠ ʜʦʩʪʘʪʥʶ ʢʽʣʴʢʽʩʪʴ 

ʮʫʢʨʽʚ ʫ ʢʦʨʝʥʝʚʽʡ ʰʠʡʮʽ 24,9ï28,6 % (ʪʘʙʣ. 1). ʅʘʡʚʠʱʠʡ ʧʦʢʘʟʥʠʢ 

ʟʘʙʝʟʧʝʯʠʣʠ ʩʦʨʪ ɼʘʤʽʨ ï 25,7 % ʽ ʛʽʙʨʠʜ ɸʥʥʽʩʪʦʥ ï 28,6 %. 

 

https://uk.wikipedia.org/wiki/%D0%A0%D0%B5%D0%BD%D1%82%D0%B0%D0%B1%D0%B5%D0%BB%D1%8C%D0%BD%D1%96%D1%81%D1%82%D1%8C
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ʊʘʙʣʠʮʷ 1  

ɺʤʽʩʪ ʮʫʢʨʽʚ ʚ ʢʦʨʝʥʝʚʽʡ ʰʠʡʮʽ ʨʽʧʘʢʫ ʦʟʠʤʦʛʦ ʟʘʣʝʞʥʦ ʙʽʦʣʦʛʽʯʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʦʨʪʫ ʪʘ ʛʽʙʨʠʜʫ (2023ï2025 ʨʨ.), % 

ʉʦʨʪ, ʛʽʙʨʠʜ 
ʈʽʢ 

ʉʝʨʝʜʥʻ 
Ñ ʜʦ 

ʢʦʥʪʨʦʣʶ 2023 2024 2025 

ʉʦʨʪ 

ʏʦʨʥʠʡ ɺʝʣʠʪʝʥʴ 

(ʢʦʥʪʨʦʣʴ) 24,8 22,2 25,6 24,2 - 

ʄʦʥʦʧʦʣʽʩʪ 25,0 22,5 26,0 24,5 0,3 

ɼʘʨʫʥʦʢ 25,3 22,1 25,7 24,4 0,2 

ɼʘʤʽʨ 25,7 22,6 25,9 24,7 0,5 

ʇʦʚʽʥʴ 26,2 22,8 26,6 25,2 1,0 

ʂʘʥʴʡʦʥ 26,3 22,7 26,8 25,3 1,1 

ɸʪʣʘʥʪ 24,9 22,4 24,6 24,0 -0,2 

ʇʘʨʘʣʣʘʢʩ 25,6 22,9 26,0 24,8 0,6 

ɻʽʙʨʠʜ 

ɼʂ ɽʢʩʧʽʨʦ 29,0 23,4 28,8 27,1 2,9 

ɼʂ ʉʽʢʚʝʣ 28,9 23,5 29,3 27,2 3,0 

ʇʊ 303 27,7 23,0 28,7 26,5 2,3 

ʇʍ 131 28,3 23,1 29,0 26,8 2,6 

ɸʥʥʽʩʪʦʥ 28,6 23,3 29,3 27,1 2,9 

ʂʦʥʨʘʜ ʂʃ 28,5 23,0 29,5 27,0 2,8 

ʅɯʈ0,05 0,1 0,2 0,4   

 

ʋ 2024 ʨ. ʧʝʨʽʦʜ ʦʩʽʥʥʴʦʾ ʚʝʛʝʪʘʮʽʾ ʙʫʚ ʢʦʨʦʪʰʠʤ ï 75 ʜʽʙ, ʧʦʛʦʜʥʽ ʫʤʦʚʠ 

ʩʢʣʘʜʥʽʰʽ ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʧʝʨʝʜʥʽʤ ʨʦʢʦʤ. ɺʤʽʩʪ ʮʫʢʨʽʚ ʫ ʢʦʨʝʥʝʚʽʡ ʰʠʡʮʽ 

ʨʦʩʣʠʥ ʚʘʨʽʶʚʘʚ ʚʽʜ 22,1 % (ʩʦʨʪ ɼʘʨʫʥʦʢ) ʜʦ 23,3 % (ʛʽʙʨʠʜ ɸʥʥʽʩʪʦʥ). 

ʇʦʨʽʚʥʷʥʦ ʟ ʧʦʧʝʨʝʜʥʽʤ ʨʦʢʦʤ, ʩʝʨʝʜʥʽʡ ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʙʫʚ ʥʠʞʯʠʤ ʥʘ 5,5 %. 

ɼʦʚʛʘ ʚʝʛʝʪʘʮʽʷ ʨʦʩʣʠʥ ʫ 2025 ʨ. ʪʘ ʩʧʨʠʷʪʣʠʚʽ ʧʦʛʦʜʥʽ ʫʤʦʚʠ ʦʙʫʤʦʚʠʣʠ 

ʦʧʪʠʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʮʫʢʨʽ ʫ ʢʦʨʝʥʝʚʽʡ ʰʠʡʮʽ ʨʦʩʣʠʥ ʩʦʨʪʽʚ ʽ ʛʽʙʨʠʜʽʚ ʨʽʧʘʢʫ 

ʦʟʠʤʦʛʦ (25,6ï29,3 %). ɿʘ ʩʝʨʝʜʥʽʤʠ ʜʘʥʠʤʠ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʫ ʛʽʙʨʠʜʽʚ ʡʦʛʦ 

ʚʤʽʩʪ ʙʫʚ ʚʠʱʠʤ ʧʦʨʽʚʥʷʥʦ ʟ ʩʦʨʪʘʤʠ. ʇʦʛʦʜʥʽ ʫʤʦʚʠ ʟʠʤʦʚʠʭ ʧʝʨʽʦʜʽʚ ʟʘ 

ʦʩʪʘʥʥʽ ʨʦʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʙʘʛʘʪʦʨʘʟʦʚʠʤ ʪʠʤʯʘʩʦʚʠʤ ʚʽʜʥʦʚʣʝʥʥʷʤ 

ʚʝʛʝʪʘʮʽʾ ʨʦʩʣʠʥ ʨʽʧʘʢʫ ʦʟʠʤʦʛʦ. ɿʤʽʥʘ ʩʝʨʝʜʥʴʦʜʦʙʦʚʠʭ ʤʽʥʫʩʦʚʠʭ ʪʝʤʧʝʨʘʪʫʨ 

ʥʘ ʧʣʶʩʦʚʽ ʡ ʥʘʚʧʘʢʠ, ʟʘʤʝʨʟʘʥʥʷ ˇʨʫʥʪʫ ʚʥʦʯʽ ʡ ʚʽʜʪʘʚʘʥʥʷ ʚʜʝʥʴ, ʧʽʜʚʠʱʝʥʥʷ 

ʜʝʥʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʧʦʥʘʜ ʙʽʦʣʦʛʽʯʥʠʡ ʤʽʥʽʤʫʤ ʩʧʨʠʯʠʥʷʶʪʴ ʩʪʨʝʩʦʚʽ ʫʤʦʚʠ ʜʣʷ 
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ʡʦʛʦ ʧʝʨʝʟʠʤʽʚʣʽ.  

ʊʝʧʣʦʶ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʦʧʘʜʽʚ ʫ ʛʨʫʜʥʽ ʽ ʩʽʯʥʽ ʙʫʣʘ ʟʠʤʘ 2024 ʨ. 

ɿʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʜʦ ʤʽʥʫʩ 17 
ʦ
ʉ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʠ, ʪʦʤʫ ʟʘʛʨʦʟʠ 

ʚʠʤʝʨʟʘʥʥʷ ʨʦʩʣʠʥ ʥʝ ʙʫʣʦ. ɺʽʜʩʦʪʦʢ ʧʝʨʝʟʠʤʽʚʣʽ ʨʦʩʣʠʥ ʩʦʨʪʽʚ ʩʪʘʥʦʚʠʚ 

96,0-97,0 %, ʛʽʙʨʠʜʽʚ ï 95,0ï95,9 % ʟʘ ʅɯʈ0,05= 0,4 % (ʪʘʙʣ. 2).  

ʊʘʙʣʠʮʷ 2  

ʇʝʨʝʟʠʤʽʚʣʷ ʨʦʩʣʠʥ ʨʽʧʘʢʫ ʦʟʠʤʦʛʦ ʟʘʣʝʞʥʦ ʙʽʦʣʦʛʽʯʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʦʨʪʫ ʪʘ ʛʽʙʨʠʜʫ (2023ï2025 ʨʨ.), % 

ʉʦʨʪ, ʛʽʙʨʠʜ 
ʈʽʢ 

ʉʝʨʝʜʥʻ 
Ñ ʜʦ 

ʢʦʥʪʨʦʣʶ 2024 2025 2026 

ʉʦʨʪ 

ʏʦʨʥʠʡ ɺʝʣʠʪʝʥʴ 

(ʢʦʥʪʨʦʣʴ) 96,7 85,6 93,3 91,9 - 

ʄʦʥʦʧʦʣʽʩʪ 97,0 85,9 93,5 92,1 0,3 

ɼʘʨʫʥʦʢ 96,9 86,0 94,0 92,3 0,4 

ɼʘʤʽʨ 96,5 85,7 94,1 92,1 0,3 

ʇʦʚʽʥʴ 96,1 85,5 94,8 92,1 0,3 

ʂʘʥʴʡʦʥ 96,3 85,7 95,0 92,3 0,4 

ɸʪʣʘʥʪ 96,0 84,8 92,6 91,1 0,8 

ʇʘʨʘʣʣʘʢʩ 96,4 86,1 93,0 91,8 0,1 

ɻʽʙʨʠʜ 

ɼʂ ɽʢʩʧʽʨʦ 95,9 84,1 94,6 91,5 0,4 

ɼʂ ʉʽʢʚʝʣ 95,6 84,3 94,2 91,4 0,5 

ʇʊ 303 95,8 83,3 94,3 91,3 0,6 

ʇʍ 131 95,7 83,5 94,0 91,1 0,8 

ɸʥʥʽʩʪʦʥ 95,0 84,5 94,1 91,1 0,8 

ʂʦʥʨʘʜ ʂʃ 95,2 84,2 94,2 91,2 0,7 

ʅɯʈ 0,05 0,4 0,5 0,3   

 

ɿʠʤʦʚʽ ʤʽʩʷʮʽ 2025 ʨ. ʪʘʢʦʞ ʙʫʣʠ ʪʝʧʣʽʰʠʤʠ ʟ ʤʝʥʰʦʶ ʢʽʣʴʢʽʩʪʶ ʦʧʘʜʽʚ. 

ʅʝʛʘʪʠʚʥʽ ʚʧʣʠʚʠ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʨʦʟʧʦʯʘʣʠʩʷ ʧʨʠ ʚʽʜʥʦʚʣʝʥʥʽ ʚʝʩʥʷʥʦʾ 

ʚʝʛʝʪʘʮʽʾ ʟʘ ʨʽʟʢʠʭ ʟʥʠʞʝʥʴ ʜʦ ʤʽʥʫʩʦʚʠʭ ʪʝʤʧʝʨʘʪʫʨ. ɿʘ ʪʘʢʠʭ ʫʤʦʚ 

ʧʦʰʢʦʜʞʝʥʥʷ ʨʦʩʣʠʥ ʟʘʤʦʨʦʟʢʘʤʠ ʩʧʨʠʯʠʥʠʣʦ ʟʤʝʥʰʝʥʥʷ ʛʫʩʪʦʪʠ ʨʦʩʣʠʥ ʥʘ 

ʦʜʠʥʠʮʽ ʧʣʦʱʽ (ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 10ï12%). ʇʨʠ ʧʽʜʨʘʭʫʥʢʫ ʧʝʨʝʟʠʤʽʚʣʽ ʨʦʩʣʠʥ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʩʦʨʪʽʚ ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʚʘʨʽʶʚʘʚ ʚʽʜ 84,8 % ʫ ʩʦʨʪʫ ɸʪʣʘʥʪ ʜʦ 

86,1 % ʫ ʩʦʨʪʫ ʇʘʨʘʣʣʘʢʩ. ɺʽʜʭʠʣʝʥʥʷ ʤʽʞ ʩʦʨʪʘʤʠ ʟʘ ʧʝʨʝʟʠʤʽʚʣʝʶ ʩʪʘʥʦʚʠʣʠ 



52 

0,1ï0,5 %. ʋ ʛʽʙʨʠʜʽʚ ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʙʫʚ ʚ ʤʝʞʘʭ 84,0ï84,5 % ʽ ʙʫʚ ʥʠʞʯʠʤ 

ʧʦʨʽʚʥʷʥʦ ʟ ʩʦʨʪʘʤʠ ʥʘ 1,2ï1,7 %, ʱʦ ʜʦʩʪʦʚʽʨʥʦ ʜʦ ʅɯʈ0,05= 0,5 %. 

ʋ 2026 ʨ. ʚʽʜʩʦʪʦʢ ʧʝʨʝʟʠʤʽʚʣʽ ʚʘʨʽʶʚʘʚ ʚʽʜ 92,6 % ʚ ʩʦʨʪʫ ɸʪʣʘʥʪ ʜʦ 

95,0 % ʫ ʩʦʨʪʫ ʂʘʥʴʡʦʥ. ʋ ʛʽʙʨʠʜʽʚ ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʙʫʚ ʚ ʤʝʞʘʭ 94,1 %   

ɸʥʽʩʪʦʥ ï 94,6%, ɼʂ ɽʢʩʧʽʨʦ (ʅɯʈ0,05 = 0,3 %). ɿʘ ʩʝʨʝʜʥʽʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʧʝʨʝʟʠʤʽʚʣʽ ʨʦʩʣʠʥ ʜʦʩʪʦʚʽʨʥʦʶ ʙʫʣʘ ʨʽʟʥʠʮʷ ʤʽʞ ʩʦʨʪʘʤʠ, ʷʢʘ ʩʪʘʥʦʚʠʣʘ 

0,3-0,8 %, ʘ ʤʽʞ ʛʽʙʨʠʜʘʤʠ 0,1ï0,8 %.  

ɺʠʩʥʦʚʢʠ. ʅʘʢʦʧʠʯʝʥʥʷ ʮʫʢʨʽʚ ʫ ʢʦʨʝʥʝʚʽʡ ʰʠʡʮʽ ʦʟʠʤʦʛʦ ʨʽʧʘʢʫ 

ʚʠʟʥʘʯʘʣʦʩʷ ʪʨʠʚʘʣʽʩʪʶ ʦʩʽʥʥʴʦʛʦ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʪʘ ʭʘʨʘʢʪʝʨʦʤ 

ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ. ɿʘ ʫʤʦʚ ʧʦʜʦʚʞʝʥʦʾ ʚʝʛʝʪʘʮʽʾ 2023 ʨ. (92 ʜʦʙʠ) ʪʘ 

ʩʧʨʠʷʪʣʠʚʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʚʦʣʦʛʽʩʥʦʛʦ ʨʝʞʠʤʫ ʚʤʽʩʪ ʮʫʢʨʽʚ ʩʪʘʥʦʚʠʚ 

24,9-28,6 %, ʧʨʠ ʮʴʦʤʫ ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʟʘʬʽʢʩʦʚʘʥʦ ʫ ʩʦʨʪʫ ɼʘʤʽʨ 

(25,7 %) ʪʘ ʛʽʙʨʠʜʫ ɸʥʥʽʩʪʦʥ (28,6 %). ʋ 2024 ʨ. ʩʢʦʨʦʯʝʥʥʷ ʧʝʨʽʦʜʫ ʦʩʽʥʥʴʦʾ 

ʚʝʛʝʪʘʮʽʾ ʜʦ 75 ʜʽʙ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʤʝʥʰ ʩʧʨʠʷʪʣʠʚʠʤʠ ʧʦʛʦʜʥʠʤʠ ʫʤʦʚʘʤʠ 

ʧʨʠʟʚʝʣʦ ʜʦ ʟʥʠʞʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʜʦ 22,1ï23,3 %, ʱʦ ʥʘ 5,5 % ʤʝʥʰʝ 

ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʧʝʨʝʜʥʽʤ ʨʦʢʦʤ. ʅʘʪʦʤʽʩʪʴ ʫ 2025 ʨ. ʧʦʜʦʚʞʝʥʘ ʚʝʛʝʪʘʮʽʷ ʪʘ 

ʩʧʨʠʷʪʣʠʚʽ ʧʦʛʦʜʥʽ ʫʤʦʚʠ ʩʧʨʠʷʣʠ ʬʦʨʤʫʚʘʥʥʶ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʤʽʩʪʫ ʮʫʢʨʽʚ ʫ 

ʤʝʞʘʭ 25,6ï29,3 %, ʧʨʠʯʦʤʫ ʛʽʙʨʠʜʥʽ ʬʦʨʤʠ ʩʪʘʙʽʣʴʥʦ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ 

ʚʠʱʦʶ ʟʜʘʪʥʽʩʪʶ ʜʦ ʥʘʢʦʧʠʯʝʥʥʷ ʘʩʠʤʽʣʷʪʽʚ, ʱʦ ʻ ʚʘʞʣʠʚʦʶ ʧʝʨʝʜʫʤʦʚʦʶ 

ʧʽʜʚʠʱʝʥʦʾ ʟʠʤʦʩʪʽʡʢʦʩʪʽ ʨʦʩʣʠʥ.  

ɿʘ ʧʝʨʝʟʠʤʽʚʣʝʶ ʨʦʩʣʠʥ ʙʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʦʨʪʽʚ ʧʝʨʝʚʠʱʠʣʠ 

ʧʦʢʘʟʥʠʢʠ ʢʦʥʪʨʦʣʴʥʦʛʦ ʩʦʨʪʫ ʏʦʨʥʠʡ ɺʝʣʠʪʝʥʴ (91,9 %). ʅʘʡʚʠʱʽ ʩʝʨʝʜʥʽ 

ʧʦʢʘʟʥʠʢʦʤ ʟʘʙʝʟʧʝʯʠʣʠ ʩʦʨʪʠ: ɼʘʨʫʥʦʢ ʪʘ ʂʘʥʴʡʦʥ (92,3 %), ʱʦ ʥʘ 0,4 % ʚʠʱʝ 

ʟʘ ʢʦʥʪʨʦʣʴ. ʉʦʨʪʠ: ʄʦʥʦʧʦʣʽʩʪ, ɼʘʤʽʨ ʪʘ ʇʦʚʽʥʴ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʩʪʘʙʽʣʴʥʠʡ 

ʨʝʟʫʣʴʪʘʪ ʥʘ ʨʽʚʥʽ 92,1 % (+0,2 % ʜʦ ʢʦʥʪʨʦʣʶ). ʉʦʨʪ ɸʪʣʘʥʪ, ʧʦʧʨʠ ʥʠʞʯʠʡ 

ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ (91,1 %), ʤʘʚ ʥʘʡʙʽʣʴʰʝ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʢʦʥʪʨʦʣʶ ʚ ʦʢʨʝʤʽ 

ʧʝʨʽʦʜʠ, ʧʨʦʪʝ ʟʘʛʘʣʦʤ ʚʠʷʚʠʚʩʷ ʤʝʥʰ ʩʪʽʡʢʠʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ. 

ɻʽʙʨʠʜʠ ʽʥʦʟʝʤʥʦʾ ʩʝʣʝʢʮʽʾ ʧʦʢʘʟʘʣʠ ʜʝʱʦ ʥʠʞʯʽ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ 

ʧʦʨʽʚʥʷʥʦ ʟ ʚʽʪʯʠʟʥʷʥʠʤʠ ʩʦʨʪʘʤʠ (ʜʽʘʧʘʟʦʥ 91,1ï91,5 %). ʅʘʡʢʨʘʱʠʡ 

ʨʝʟʫʣʴʪʘʪ ʩʝʨʝʜ ʛʽʙʨʠʜʽʚ ʟʘʙʝʟʧʝʯʠʚ ɼʂ ɽʢʩʧʽʨʦ (91,5 %). ɻʽʙʨʠʜʠ ʇʍ 131 ʪʘ 
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ɸʥʥʽʩʪʦʥ ʤʘʣʠ ʥʘʡʥʠʞʯʽ ʧʦʢʘʟʥʠʢʠ (91,1 %), ʱʦ ʥʘ 0,8 % ʥʠʞʯʝ ʟʘ ʢʦʥʪʨʦʣʴ, ʮʝ 

ʚʢʘʟʫʻ ʥʘ ʾʭʥʶ ʚʠʱʫ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʫʤʦʚ ɿʘʭʽʜʥʦʛʦ ʃʽʩʦʩʪʝʧʫ. 

ɿʛʽʜʥʦ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʅɯʈ0.05 = 0,3ï0,5 %, ʨʽʟʥʠʮʷ ʤʽʞ ʙʽʣʴʰʽʩʪʶ ʩʦʨʪʽʚ 

(ɼʘʨʫʥʦʢ, ʂʘʥʴʡʦʥ, ʄʦʥʦʧʦʣʽʩʪ) ʪʘ ʢʦʥʪʨʦʣʝʤ ʻ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦʶ, 

ʦʩʢʽʣʴʢʠ ʧʝʨʝʚʠʱʫʻ ʧʦʭʠʙʢʫ ʜʦʩʣʽʜʫ. ɺʦʜʥʦʯʘʩ ʨʽʟʥʠʮʷ ʤʽʞ ʜʝʷʢʠʤʠ ʛʽʙʨʠʜʘʤʠ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ ʧʦʭʠʙʢʠ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʾʭʥʶ ʚʽʜʥʦʩʥʫ ʦʜʥʦʪʠʧʥʽʩʪʴ ʟʘ 

ʜʘʥʠʤ ʧʦʢʘʟʥʠʢʦʤ. 
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Abstract. Nervous tension, which arises as a result of emotional burnout, 

causes significant changes in heart rate variability in teachers, namely: the index of 

vegetative balance (IVR), the index of tension of regulatory systems (IN), the 

indicator of activity of regulatory systems (PARS). The dynamics of these indicators 

depends on the type of nervous system. An increase in IVR and IN, as well as a 

decrease in PARS, is most characteristic of the unbalanced and inert type. A 

significant increase in PARS is characteristic of the mobile type, while such an effect 

is not observed for the balanced type. The increase in IVR and IN is less significant 

for these types of nervous system. 

Keywords: IVR, IN, PARS, type of nervous system, emotional burnout. 

 

The problem of the impact of emotional stress on human physiology is 

becoming increasingly important due to the growth of factors that cause it. This is 

especially true for workers whose professions are related to the "human-human" 

system, which is due to the increased stressogenicity of their nervous system. In the 

conditions of online learning, teachers develop an emotional burnout syndrome, 

which requires not only effective strategies for overcoming it, but also the need for 
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timely and objective monitoring of its development [1., p. 96]. One of such 

approaches is the study of heart rate variability in conditions of rest and emotional 

tension. This method allows not only to identify the features of the response of 

regulatory systems to stress, but also to predict its possible consequences [2, P. 748]. 

Of course, an important factor that can ensure adaptation to stress of any genesis is 

the type of nervous system. In this regard, the purpose of our work was to identify the 

features of the emotional burnout syndrome of teachers in the first half of the year 

during online learning under martial law and to analyze the relationship between 

indicators of emotional stress, HRV and the type of nervous system. In this regard, 

the purpose of our work was to assess the symptoms of emotional burnout and 

identify the features of the impact of emotional stress on HRV in teachers at the 

beginning and end of the first half of the year under conditions of continuous online 

learning. 

The work was conducted on 10 conditionally healthy high school teachers, 

aged 30 to 50 years, of the Municipal Institution "Kharkiv Lyceum No. 161 

"Impulse"" of the Kharkiv City Council, in compliance with bioethical norms during 

the 2024-2025 academic year. Symptoms of emotional burnout were determined 

using the Boyko method [3]. The assessment of HRV parameters (vegetative balance 

index (VBI), regulatory system tension index (RSI), regulatory system activity index 

(PARS)) was determined under the influence of a breath test using the software of the 

"CardioLab" computer complex of Khai-Medika, Kharkiv (certificate of compliance 

with the technical regulations for medical devices UA.TR.114.110-2017). The 

assessment of parameters was carried out according to the standards of the Working 

Group of the European Society of Cardiology and the North American Society of 

Stimulation and Electrophysiology [4, 5]. The type of nervous system was 

determined using standard methods. Statistical analysis was performed using IBM 

SPSS Statistics 26. 

The obtained data indicate that the emotional burnout syndrome of teachers 

during the studied period is characterized by an increase in the levels of severity of 

the following symptoms: ñExperience of traumatic circumstancesò (from 15.1Ñ1.4 at 
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the beginning to 24.4Ñ3.2 at the end), ñAnxiety and depressionò (from 14.8Ñ1.9 to 

20.1Ñ1.9), ñEmotional and moral disorientationò (from 11.4Ñ1.2 to 16.13Ñ1.7, 

respectively). This effect is most likely also associated with martial law. 

Analysis of the types of the nervous system revealed a dependence in the 

dynamics of the response of HRV indicators during emotional burnout (Table 1). 

Table 1 

HRV parameters under the influence of online learning 

Type of 

nervous 

system 

Half-year 

period 

IVR IN PARS 

balanced start 120,00Ñ10,02 78,67Ñ6,44 2,67ÑÑ0,22 

end 146,33Ñ13,11* 94,67Ñ8,23* 2,67Ñ0,25 

unbalanced start 98,00Ñ8,90 60,33Ñ4,79 2,63Ñ0,21 

end 140,33Ñ12,47* 87,33Ñ7,87* 1,64Ñ0,14* 

mobility start 174,00Ñ16,89 121,50Ñ10,02 1,50Ñ0,12 

end 222,00Ñ20,00* 141,50Ñ13,03* 3,50Ñ0,31* 

inert start 76,50Ñ6,279,57* 43,50Ñ3,95 3,25Ñ0,29 

end 104,00Ñ9,57* 65,75Ñ5,50* 1,50Ñ0,12* 

 

As can be seen, IVR increases in all types of nervous system, but the most 

pronounced increase is observed for the unbalanced and inert type (Figure 1), and the 

smallest increase is observed for the balanced and mobile. A similar effect is 

manifested for the increase in IN. At the same time, the dynamics of PARS 

significantly differs from the previous indicators. 

It is shown that for teachers with a balanced type of nervous system, the impact 

of emotional burnout syndrome is practically not detected, unlike the unbalanced 

type. PARS for teachers with this type of nervous system decreases. Analysis of the 

activity index of regulatory systems for teachers with different types of nervous 

system mobility also demonstrates differences in the direction of changes ï for the 

mobile type, a significant increase in PARS is characteristic, and for the inert, as in 

the case of the unbalanced type of nervous system ï a decrease. 
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Figure 1. Dynamics of HRV indicators under the influence of emotional burnout 

syndrome depending on the type of nervous system, % at the beginning of the 

first half of the year 

 

Summarizing the obtained data, it should be noted that the emotional burnout 

syndrome most affects teachers with an unbalanced inert type of nervous system. The 

least effect is observed in teachers with a balanced mobile type of nervous system. 

The features of the vulnerability of different types of nervous system under the 

influence of emotional burnout should be taken into account when determining 

rehabilitation  
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Introdu ctions 

Fetal distress remains a major contributor to perinatal morbidity and mortality 

worldwide, often resulting from intrapartum hypoxia and leading to outcomes such as 

neonatal encephalopathy, stillbirth, or long-term neurological impairment. Globally, 

intrapartum hypoxia is associated with approximately 1.3 million stillbirths and up to 

0.9 million neonatal deaths annually. 

Cardiotocography (CTG) is a cornerstone of fetal surveillance; however, its 

interpretation is limited by subjectivity, low positive predictive value, and significant 

inter-observer variability. Recent advances in artificial intelligence (AI), including 

machine learning (ML) and deep learning (DL), offer new opportunities to improve 

the accuracy and consistency of CTG interpretation. Objective: To evaluate the 

effectiveness of artificial intelligence algorithms in CTG analysis for the early 

detection of fetal distress. 
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Aim:  To assess the diagnostic accuracy and clinical utility of artificial 

intelligenceïbased cardiotocography analysis for the early detection of fetal distress, 

and to compare its performance with conventional CTG interpretation in relation to 

neonatal outcomes. 

Materials and Methods: This prospective observational study included 120 

pregnant women at 37ï41 weeks of gestation. CTG recordings were independently 

analyzed by experienced obstetricians and by an AI-based algorithm. The diagnostic 

performance was evaluated against neonatal outcomes, including Apgar score, 

umbilical cord blood pH, and admission to the neonatal intensive care unit (NICU).  

Results and discussion. AI-based CTG analysis demonstrated significantly 

higher sensitivity for detecting fetal distress compared to conventional interpretation 

(92% vs. 78%, p < 0.05), as well as improved specificity (89% vs. 81%). These 

findings are consistent with recent studies reporting AI model accuracies approaching 

95ï98% in fetal health classification. Moreover, AI-derived assessments showed a 

stronger correlation with adverse neonatal outcomes, indicating improved predictive 

value. The results confirm that AI-assisted CTG interpretation can reduce dependence 

on subjective clinical assessment and enhance early detection of fetal compromise. 

Machine learning approaches enable automated pattern recognition and real-time 

analysis, addressing limitations of traditional CTG interpretation. However, current 

evidence also suggests that AI should complement rather than replace clinical 

judgment, as model performance depends on data quality and validation. The 

integration of AI into obstetric practice may support more accurate clinical 

decision-making, including timely intervention and optimization of cesarean section 

indications. 

Conclusion. Artificial intelligenceïbased CTG analysis represents a promising 

and clinically relevant tool for the early diagnosis of fetal distress. Its implementation 

has the potential to improve perinatal outcomes, reduce diagnostic variability, and 

enhance patient safety. Further large-scale studies are required to validate its routine 

clinical application. 
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Background: Identifying of diagnostic markers of risk for developing 

nephropathology in offspring under influence of maternal chronic genitourinary 

system inflammatory process (CGUTIP) during pregnancy is a pressing issue today. 

Lysosomal cationic proteins (LCPs) suppress bacterial proteases production found in 

neutrophil extracellular traps (NETs).  

Keywords: lysosomal cationic proteins (LCPs), biomarkers for risk of 

developing nephropathology in offspring, experimental study. 

 

The aim: to determine LCPs role as biomarkers of the risk in developing 
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nephropathology in offspring under prenatal influence of maternal CGUTIP at 

various times after birth.  

Methods: Microbiological (MIKROLATEST
Ñ
, ERBA, Lachema), 

experimental (WAG rats), immunologic (ELISA), statistical (Statistica 7 program) 

methods were used.  

Results: It was revealed that in 7-day-old rats exposed to maternal 

Streptococcus pyogenes CGUTIP during prenatal period LCPs level was increased 

(1,45Ñ0,6 units), while in 1- and 2-month-old rats was decreased (1.19Ñ0.8 and 

1.02Ñ0.2 units) compared to control values. In rats exposed to maternal Proteus 

mirabilis CGUTIP during the prenatal period, a marked decrease in LCPs content 

was observed: in 7-day-old rats ï 1.16Ñ0.8 units, in 1-month-old rats ï 1.08Ñ0.6 

units, in 2-month-old rats ï 0.9Ñ0.08 units.  

Correlation analysis revealed that in 7-day-old rats exposed to Streptococcus 

pyogenes there were strong direct correlations between LCPs and N-acetyl-b-D-

glucosaminidase (r=+0,85) and antigens in NETs (Ag-NETs) (r=+0,81), and inverse 

between LCPs and IL-17 (r=-0,8); moderate correlation between LCPs and 

erythropoietin (r=-0,63).  

In group of 1-month-old rats exposed to Streptococcus pyogenes a moderate 

direct correlation was found between LCPs and IL-10 (r=+0.51) and inverse 

correlation with IL-17 (r=-0.54). In group of 1-month-old rats exposed to Proteus 

mirabilis inverse correlation was found between LCPs and ɔ-glutamyltranspeptidase 

(r=-0,53).  

In group of 2-month-old rats exposed to Streptococcus pyogenes moderate 

inverse correlation was found between LCPs and Ag-NETs (r=-0.53) and direct with 

CD4 (r=+0.49). In group of 2-month-old rats exposed to Proteus mirabilis inverse 

correlation between LCPs and circulating immune complexes level (r=-0.91) was 

found.  

Conclusions: Increase of LCPs levels in phagocytes in 7-day-old rats exposed 

to Streptococcus pyogenes indicates a compensatory increase in phagocyte 

bactericidal activity, and a subsequent decrease in LCPs levels in 1- and 2 -month-old 
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rats and a significant decrease of LCPs content in rats exposed to Proteus mirabilis 

leads to suppression of phagocytosis completion mechanisms and is a diagnostic 

marker for risk of developing nephropathology and further unfavorable course of 

inflammatory process.  
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Iodine is an essential trace element that the human body cannot produce on its 

own. Iodine deficiency is a common problem in many parts of the world, including 

Ukraine. This deficiency leads to thyroid dysfunction and delays in mental and 

physical development, especially in children. Therefore, ensuring adequate iodine 

intake is important for public health. 

Iodine is essential for the human body to synthesize thyroid hormones 

(thyroxine (T4) and triiodothyronine (T3)). These hormones influence overall 

metabolism. In particular, they promote the production and distribution of energy in 

the body (accelerating the breakdown of fats, proteins, and carbohydrates to produce 

energy), increase heart rate and contractile force, maintain body temperature, and 

stimulate oxygen uptake by tissues. They are especially important during pregnancy 

and childhood, as they ensure normal growth and development (including mental 

development in children) [1]. 

The body requires relatively small amounts of iodine to maintain good health. 

Requirements vary depending on age, gender, and stage of development. The 

recommended daily intake for adults (18 years and older) is 150 mcg of iodine, 

increasing to 350 mcg per day during pregnancy and breastfeeding. The 

recommended daily iodine intake for children is as follows: 0-6 years: 90 mcg; 7-10 
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years: 120 mcg; 11-17 years: 150 mcg per day [5]. 

To ensure adequate iodine intake, the most practical solution is to use iodized 

salt. This salt tastes just like cooking salt, so it doesnôt alter the flavor of food, and 

itôs also good for your health. Seafood (fish, shellfish, and seaweed) is the richest 

source of iodine. Itôs also found in eggs, milk, and dairy products, although the 

amount depends on the animalôs diet. In dietary supplements, iodine is often present 

in the form of potassium iodide or sodium iodide. Supplements containing iodine-rich 

seaweed are also available. A study by scientists showed that the bodyôs absorption 

of potassium iodide was nearly complete (96.4%). Many multivitamin and mineral 

supplements contain iodine, often at a dose of 150 mcg, as do some prenatal 

supplements, which support the motherôs thyroid hormone production to ensure the 

development of the childôs cognitive and nervous systems. Dietary supplements 

containing only iodine are also available, many of which contain high doses, 

sometimes exceeding the upper safe limits (ULs). Many dietary supplements 

containing iodine are listed in the NIH (National Institutes of Health) Dietary 

Supplement Labeling Database. This database contains labeling information for tens 

of thousands of dietary supplements available on the U.S. market [2]. 

Iodine in food and iodized salt exists in several chemical forms, including 

sodium and potassium salts, inorganic iodine (I2), iodate, and iodide, the reduced 

form of iodine. Iodine is rarely found in its elemental state, but rather as a salt; for 

this reason, it is referred to as iodide rather than iodine. Iodide is rapidly and almost 

completely absorbed in the stomach and duodenum. Iodate is reduced in the digestive 

tract and absorbed as iodide. Once in the bloodstream, iodide is concentrated by the 

thyroid gland in amounts necessary for the synthesis of thyroid hormones, and most 

of the remainder is excreted in the urine. A healthy adult with adequate iodine intake 

has approximately 15-20 mg of iodine, of which 70-80% is stored in the thyroid 

gland [5]. 

Iodine deficiency has numerous adverse effects on human growth and 

development and is the most common preventable cause of intellectual disability 

worldwide. Disorders associated with iodine deficiency arise from insufficient 
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production of thyroid hormones, which, in turn, is secondary to inadequate iodine 

intake. During pregnancy and early childhood, iodine deficiency can lead to 

irreversible consequences [3]. 

Under normal conditions, the human body finely regulates thyroid hormone 

levels through thyroid-stimulating hormone (TSH). Typically, TSH secretion 

increases when iodine intake is less than approximately 100 ɛg/day. TSH stimulates 

iodine uptake by the thyroid gland and the production of thyroid hormones. However, 

very low iodine intake can reduce thyroid hormone production, even in the presence 

of elevated TSH levels. Furthermore, it is important to note that TSH levels may 

remain within the normal range despite low iodine intake; therefore, TSH is not a 

sensitive indicator of iodine deficiency [4]. 

If a personôs iodine intake falls below approximately 10-20 ɛg/day, 

hypothyroidism develops, a condition often accompanied by endemic goiter. Goiter is 

usually the first clinical sign of iodine deficiency. In pregnant women, iodine 

deficiency of this magnitude can lead to significant neurodevelopmental disorders 

and fetal growth retardation, as well as spontaneous miscarriages and stillbirths. 

Serious chronic iodine deficiency during pregnancy causes cretinism, a condition 

characterized by intellectual disability, deafness and mutism, motor spasticity, growth 

retardation, delayed puberty, and other physical and neurological disorders [3]. 

In infants and children, even a mild iodine deficiency can lead to 

neurodevelopmental disorders, such as an IQ slightly below average. Iodine 

deficiency in the mother, even mild or moderate, is also associated with an increased 

risk of attention-deficit/hyperactivity disorder (ADHD) in children. In adults, even 

mild or moderate iodine deficiency can cause goiter, as well as cognitive impairment 

and reduced work productivity due to hypothyroidism. Chronic iodine deficiency 

may be associated with an increased risk of follicular thyroid cancer [4]. 

Iodine excess is a condition that occurs when this trace element is consumed in 

excessive amounts through food, medication, or environmental exposure. Iodine is 

essential for the synthesis of the thyroid hormones thyroxine (T4) and 

triiodothyronine (T3); however, an excess of iodine is just as dangerous as a 
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deficiency. The clinical manifestations of iodine excess are varied. The most common 

are palpitations, arrhythmia, excessive sweating, a sensation of heat, and weight loss 

associated with normal or increased appetite. Neurological symptoms include 

irritability, anxiety, insomnia, and hand tremors. Other symptoms characteristic of 

iodine poisoning include a metallic taste in the mouth, hypersalivation, a runny nose, 

coughing, watery eyes, and skin rashes. The mucous membranes may also be 

affected, manifesting as inflammation and irritation [2]. 

Conclusions. Iodine is a critically important essential trace element without 

which the synthesis of thyroid hormones (T3 and T4) would be impossible. Its role 

extends far beyond simply supporting metabolism ï it is the architect of a childôs 

intellectual and physical development even in the womb and a key regulator of 

energy in adulthood. Therefore, it is important to maintain optimal iodine levels in 

the human body, which is essential for good health. 
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Abstract: Atherosclerosis is a progressive inflammatory and lipid-associated 

vascular disorder that leads to major cardiovascular events such as myocardial 

infarction and ischemic stroke. Its pathogenesis is driven by endothelial dysfunction, 

lipid imbalance, and chronic immune activation, which makes its treatment complex 

and multifactorial. 

This review summarizes current therapeutic approaches, including standard 

pharmacological agents (antiplatelet drugs, beta-blockers, ACE inhibitors, and lipid-

lowering medications) that primarily act by reducing thrombosis, improving lipid 

profiles, and stabilizing vascular lesions. 

In addition, novel strategies such as mesenchymal stem cell therapy are 

discussed for their ability to modulate immune responses, enhance endothelial repair, 

and promote plaque stability. Nanotechnology-based systems are also highlighted as 

promising tools for targeted drug delivery and improved diagnostic imaging. 

Overall, the combination of conventional drugs with emerging biological and 

nanotechnological approaches may significantly improve future management of 

atherosclerosis, although further studies are required to confirm their long-term safety 

and effectiveness. 

Keywords: Atherosclerosis, coronary artery disease, dyslipidemia, antiplatelet 

therapy, statins, beta-blockers, lipid-lowering therapy, mesenchymal stem cells, 
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1. Introduction  

Atherosclerosis is a chronic inflammatory and lipid-driven disease 

characterized by endothelial dysfunction, immune cell activation, lipid accumulation, 

and plaque formation within arterial walls. It is the underlying cause of ischemic 

heart disease (IHD), myocardial infarction, and stroke. The complexity of 

atherosclerosis requires a multifactorial therapeutic approach that targets lipid 

metabolism, thrombosis, inflammation, and vascular remodeling. Modern 

management includes pharmacological agents, emerging cell-based therapies such as 

mesenchymal stem cells (MSCs), and advanced nanotechnology-based systems that 

improve drug delivery and imaging. 

2. Pharmacological Management of Atherosclerosis and Ischemic 

Heart Disease 

2.1 Antiplatelet Agents (Aspirin, Clopidogrel) 

Antiplatelet drugs are essential in preventing thrombotic complications 

associated with atherosclerosis. Aspirin irreversibly inhibits cyclooxygenase-1 

(COX-1) in platelets, suppressing thromboxane A  synthesis, a key mediator of 

platelet aggregation and vasoconstriction. Since platelets lack nuclei, this inhibition 

lasts for their lifespan. Clopidogrel selectively blocks the P2Y12 ADP receptor, 

preventing activation of the GPIIb/IIIa complex and reducing platelet aggregation. 

Together, these mechanisms significantly reduce thrombus formation on ruptured 

atherosclerotic plaques and lower the risk of myocardial infarction and ischemic 

stroke. 

2.2 Beta-Blockers 

Beta-adrenergic blockers reduce myocardial oxygen demand by inhibiting 

ɓ1-adrenergic receptors, leading to decreased heart rate, contractility, and conduction 

velocity. This improves ischemic symptoms in IHD. In addition to hemodynamic 

effects, certain agents such as carvedilol and nebivolol demonstrate antioxidant 

properties, improve endothelial nitric oxide bioavailability, and reduce vascular 
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inflammation, thereby indirectly contributing to atherosclerotic protection. 

2.3 Calcium Channel Blockers (CCBs) 

CCBs inhibit L-type calcium channels in vascular smooth muscle and 

myocardium, leading to vasodilation and reduced systemic vascular resistance. This 

improves coronary blood flow and myocardial oxygen supply. Additionally, they 

inhibit smooth muscle proliferation and migration, reduce oxidative stress, and 

enhance endothelial function, contributing to plaque stabilization. 

2.4 ACE Inhibitors 

Angiotensin-converting enzyme inhibitors reduce the conversion of 

angiotensin I to angiotensin II, decreasing vasoconstriction, aldosterone secretion, 

oxidative stress, and inflammation. They also increase bradykinin levels, promoting 

nitric oxide and prostacyclin release, improving endothelial function. These effects 

reduce vascular remodeling and stabilize atherosclerotic plaques, lowering 

cardiovascular mortality. 

2.5 Long-Acting Nitrates 

Nitrates are converted into nitric oxide (NO), which activates guanylate cyclase 

and increases cyclic GMP levels, causing smooth muscle relaxation and vasodilation. 

This reduces preload and myocardial oxygen demand while improving coronary 

perfusion. However, their role is mainly symptomatic, without significant effect on 

disease progression. 

2.6 Influenza Vaccination 

Influenza infection can trigger systemic inflammation, endothelial dysfunction, 

and plaque destabilization, increasing the risk of acute coronary events. Vaccination 

reduces infection-related inflammatory burden and has been associated with lower 

cardiovascular mortality in high-risk patients. 

3. Lipid -Lowering Therapy in Atherosclerosis 

Dyslipidemia, characterized by elevated LDL-C and triglycerides and reduced 

HDL-C, is a key driver of atherosclerosis. Pharmacological correction of lipid 

abnormalities is central to both primary and secondary prevention. 

3.1 Statins 



72 

Statins inhibit HMG-CoA reductase, the rate-limi ting enzyme in cholesterol 

synthesis, leading to decreased intracellular cholesterol and upregulation of LDL 

receptors. This enhances LDL clearance from circulation. In clinical trials, statins 

reduce cardiovascular events by 25ï40% and significantly lower mortality. In 

addition, they exert pleiotropic effects, including anti-inflammatory activity, 

endothelial improvement, and plaque stabilization. 

3.2 Bile Acid Sequestrants 

These agents bind bile acids in the intestine, increasing their excretion and 

forcing hepatic cholesterol utilization for bile synthesis. This leads to upregulation of 

LDL receptors and decreased plasma LDL-C. Their use is limited due to 

gastrointestinal side effects and drug absorption interference. 

3.3 Fibrates 

Fibrates activate peroxisome proliferator-activated receptors (PPARs), 

increasing fatty acid oxidation and lipoprotein lipase activity. They reduce 

triglycerides and increase HDL-C. However, combination with statins increases the 

risk of myopathy. 

3.4 Nicotinic Acid (Niacin) 

Niacin reduces VLDL synthesis and inhibits lipolysis in adipose tissue, 

lowering free fatty acid availability. It improves lipid profiles but is limited by 

flushing, hepatotoxicity, and risk of hyperuricemia. 

3.5 Ezetimibe 

Ezetimibe blocks intestinal cholesterol absorption at the brush border, reducing 

hepatic cholesterol supply and increasing LDL receptor expression. It is often used as 

add-on therapy to statins. 

3.6 Omega-3 Fatty Acids 

Omega-3 PUFAs reduce triglyceride synthesis in the liver and exert anti-

inflammatory effects. They improve lipid profiles and reduce cardiovascular risk, 

with minimal side effects.  

4. Mesenchymal Stem Cells in Atherosclerosis 

MSCs represent a promising regenerative and immunomodulatory approach for 
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atherosclerosis therapy due to their ability to interact with multiple disease pathways. 

4.1 Endothelial Protection 

MSCs enhance endothelial regeneration via the Akt/eNOS pathway, increasing 

nitric oxide production and improving vascular function. They reduce endothelial 

dysfunction and slow disease progression. 

4.2 Immunomodulation via Tregs 

MSCs promote regulatory T cell expansion, increasing IL-10 and TGF-ɓ 

secretion. This suppresses pro-inflammatory immune responses and enhances 

immune tolerance. 

4.3 Macrophage Polarization 

MSCs shift macrophages from pro-inflammatory M1 to anti-inflammatory M2 

phenotype via paracrine signaling, reducing inflammation and stabilizing plaques. 

4.4 Lipid Metabolism Modulation 

MSCs indirectly improve lipid profiles by reducing VLDL levels and 

influencing lipid-processing enzymes. iPSC-derived MSCs show enhanced stability 

and anti-inflammatory effects. 

4.5 Plaque Stabilization 

MSCs reduce inflammatory cytokines (IL-6, TNF-Ŭ) and matrix 

metalloproteinases (MMPs), while increasing IL-10, leading to reduced plaque 

rupture risk. 

4.6 Limitations 

Challenges include poor cell survival, variability between sources, 

immunogenicity risks, potential tumorigenicity, and manufacturing difficulties. 

5. Nanoparticles in Atherosclerosis 

Nanotechnology provides innovative approaches for diagnosis, targeted 

therapy, and theranostics in atherosclerosis. 

5.1 Metal-Based Nanoparticles 

Iron oxide nanoparticles are widely used in MRI imaging and targeted drug 

delivery. Gold nanoparticles enable molecular imaging and drug transport, while 

silver nanoparticles provide antibacterial effects but may induce toxicity. Cerium 



74 

oxide nanoparticles act as antioxidants by scavenging reactive oxygen species and 

stabilizing endothelial function. 

5.2 Non-Metallic Nanoparticles 

Lipid-based nanoparticles (liposomes, HDL/LDL mimetics) provide targeted 

drug delivery to plaques. Polymeric nanoparticles (PLGA-based) allow controlled 

release of anti-inflammatory drugs. Carbon-based nanomaterials enhance imaging 

and macrophage targeting. Graphene oxide systems enable drug delivery and 

biosensing, while silica nanoparticles offer high drug-loading capacity but may have 

pro-atherogenic risks. 

5.3 Advantages and Limitations 

Nanoparticles improve drug specificity, reduce systemic toxicity, and enable 

combined diagnostic-therapeutic applications. However, safety concerns, long-term 

toxicity, and standardization remain major challenges. 

6. Conclusion 

Atherosclerosis is a multifactorial disease requiring integrated therapeutic 

strategies. Traditional pharmacological agents remain the foundation of treatment, 

while mesenchymal stem cells and nanotechnology represent emerging innovative 

approaches. These advanced therapies target endothelial dysfunction, inflammation, 

lipid metabolism, and plaque stability. Despite promising results, further research is 

needed to optimize safety, efficacy, and clinical translation. 
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Abstract. Myocardial infarction in young patients is a pressing problem of 

modern cardiology due to the tendency to increase the frequency of cardiovascular 

diseases among young people. The main factors in the development of pathology are 

smoking, dyslipidemia, obesity, stress, unhealthy diet and a sedentary lifestyle. In 

young patients, myocardial infarction can occur both against the background of early 

atherosclerosis and in the absence of pronounced atherosclerotic changes in the 

coronary vessels. In our article, we examined the main causes of myocardial 

infarction at a young age, statistical features of the incidence in different countries of 

the world, the influence of lifestyle and nutrition on the condition of the vascular 

wall, as well as the role of atherosclerosis in the occurrence of acute coronary events. 
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Myocardial infarction in young patients is a complex multifactorial pathology, 

which in modern cardiology is considered as a separate clinical problem, different 

from the classic "age-related" atherosclerotic lesion of the coronary arteries. If in 

older patients long-term, decades-progressive atherosclerosis with gradual narrowing 

of the vessels dominates, then in young people the mechanisms of development of an 

acute coronary event are often more dynamic, functional and associated with a sharp 
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rupture or thrombosis against the background of still relatively unexpressed structural 

changes in the vascular wall. That is why in this age group modified risk factors are 

of great importance, which are formed under the influence of lifestyle and quickly 

lead to metabolic and vascular disorders [1]. 

The age criteria for ñyoung infarctionò in most studies are defined as up to 

45 years, sometimes up to 50 years, depending on the methodology and study 

population. Within this group, it is important to understand that the risk is not 

uniform: some patients already have clinically significant risk factors from 

adolescence or early adulthood, while others do not have established diagnoses until 

the time of the first acute event. This indicates a hidden, subclinical course of 

vascular changes that remain undiagnosed for a long time, but gradually form the 

basis for acute myocardial infarction [2]. Epidemiologically, the proportion of 

myocardial infarction in young patients is approximately 5ï10% of all cases, but this 

figure tends to increase in many regions of the world. Global estimates of the burden 

of cardiovascular disease demonstrate that the increase in early cases of MI is directly 

correlated with the prevalence of obesity, diabetes mellitus and arterial hypertension 

among the young population. This means that the current epidemiological picture is 

changing: cardiovascular diseases are no longer exclusively ñage-relatedò and are 

increasingly formed in the third or fourth decade of life [6]. In high-income countries, 

in particular in the USA and most European countries, there is a clear trend towards 

an increase in hospitalizations of young adults with acute myocardial infarction. Most 

often these are men aged 35-45 years, who combine smoking, obesity, dyslipidemia 

and low physical activity. Urbanization, sedentary lifestyles, high availability of 

ultra-processed foods, and chronic psycho-emotional stress create an environment in 

which risk factors accumulate much faster than in previous generations [4]. 

In South Asian countries such as India, Pakistan, and Bangladesh, myocardial 

infarction at a young age is even more common and can occur even before the age of 

40. This is explained by a combination of genetic predisposition to atherogenic 

dyslipidemias, early development of insulin resistance, and dietary patterns high in 

refined carbohydrates and saturated fats. In these populations, atherosclerosis 
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develops faster, and clinical manifestations are often more aggressive [11]. 

Sex differences are a stable epidemiological factor: young men are much more 

likely to get sick than women. This is explained by both behavioral factors (higher 

smoking rates, riskier behavioral patterns) and biological mechanisms, in particular 

the lack of estrogen cardioprotective effect in women of reproductive age. At the 

same time, in modern conditions there is a gradual increase in the frequency of 

myocardial infarction in young women, which is associated with metabolic 

syndrome, obesity and chronic stress [5]. 

Smoking is one of the strongest and most proven risk factors for myocardial 

infarction in young patients. It causes multilevel pathological changes: from direct 

damage to the endothelium to platelet activation and increased blood coagulation 

activity. In addition, nicotine and tobacco combustion products cause coronary 

vasospasm, which, in combination with even minimal atherosclerotic changes, can 

lead to acute vascular occlusion [7]. Chronic psychoemotional stress in young 

patients plays the role of a constant systemic trigger that activates the sympathetic 

nervous system and leads to a prolonged increase in catecholamine levels. This is 

accompanied by increased blood pressure, tachycardia, endothelial dysfunction and 

metabolic changes, which together accelerate the processes of vascular aging and 

contribute to the early development of atherosclerosis [8]. Metabolic syndrome is one 

of the key pathogenetic mechanisms of early vascular damage. It includes insulin 

resistance, abdominal obesity, arterial hypertension and atherogenic dyslipidemia, 

which form a vicious circle of progression of vascular pathology. In young patients, 

these disorders are often underestimated or not diagnosed, which allows pathological 

changes to progress without clinical manifestations until the moment of acute 

infarction [9]. 

The nutrition of modern youth is one of the key determinants of cardiovascular 

risk. Excessive consumption of saturated fats, trans fats, fast carbohydrates and 

ultra-processed foods leads to an increase in the level of low-density lipoproteins, 

systemic inflammation and impaired endothelial function. This creates conditions for 

the early formation of atherosclerotic changes even in the absence of classic clinical 
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symptoms [10]. Additionally, regular consumption of sweetened beverages and high-

calorie foods contributes to the development of obesity, insulin resistance, and 

dyslipidemia, which are key components of cardiometabolic risk. These factors have 

a cumulative effect and gradually lead to structural changes in the vascular wall and a 

decrease in its elasticity [11]. 

Atherosclerosis in young patients has fundamentally different morphological 

characteristics compared to older age groups. Instead of stable, calcified plaques, 

ñsoftò, lipid-saturated and inflammatory plaques are more often formed, which are 

much more unstable and prone to rupture even with a small degree of coronary artery 

stenosis [12]. The direct mechanism of myocardial infarction is the rupture or erosion 

of an atherosclerotic plaque, which triggers a cascade of thrombus formation with 

platelet aggregation and the formation of an occlusive thrombus. This process leads 

to acute myocardial ischemia and cardiomyocyte necrosis [13]. 

The pathogenesis of atherosclerotic plaque instability includes chronic 

inflammation, macrophage infiltration, degradation of the fibrous capsule, and 

endothelial dysfunction. In young patients, these processes may develop more rapidly 

due to the influence of systemic risk factors, even in the absence of a long history of 

the disease [14]. Thus, myocardial infarction in young patients is the result of a 

complex interaction of behavioral, metabolic, and vascular factors, where smoking, 

stress, malnutrition, and metabolic syndrome play a leading role. The morphological 

basis is often unstable atherosclerosis, which, even with minimal structural changes, 

can lead to acute occlusion of the coronary arteries and the development of infarction 

[1, 6, 9, 12]. 
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Introduction. Bipolar affective disorder (BAD) is a chronic mental disorder 

characterized by alternating manic (or hypomanic) and depressive states. The 

disorder is associated with dysregulation of emotions, neurotransmitter imbalance, 

and changes in the body's biological rhythms [1, 2]. This disorder is characterized by 

a significant impact on the quality of patients life, an increased risk of suicide, 

comorbid mental and somatic conditions, and a reduction in life expectancy by an 

average of 10-13 years. According to the World Health Organization, in 2021, about 

37 million people worldwide (approximately 0.5% of the population) were living 

with BAD [3]. According to other population-based studies, the prevalence reached 

4.4%, which indicates a significant underestimation of the disease [4]. Often, BAD 

remains undiagnosed, which limits patients' access to timely treatment and worsens 

the prognosis, so studying the neurobiological mechanisms of BAD, the role of 

circadian rhythms and melatonin metabolism, the disruption of which is considered 

one of the key factors in the pathogenesis of the disease, is of particular importance 

[1, 5]. 

Keywords: Bipolar affective disorder, circad rhythms, melatonin, serotonin. 

 

The aim of this work was to review the works devoted to the role of the circad 

rhythms disorders and melatonin in the development of BAD. 

Materials and methods: literary sources on the specified topic for the period 

2020-2025. 
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Results. One of the affective disorders development mechanisms, in particular 

BAD, is the disruption of circadian rhythms, as it leads to desynchronization of 

internal physiological processes and mood regulation [2]. The central regulator of 

these rhythms in the human body is the suprachiasmatic nucleus of the hypothalamus 

(SCN), which receives direct afferent information from the retina and ensures 

synchronization of endogenous rhythms with the light-dark cycle. This maintains the 

coherence of the body's functions, including sleep-wakefulness, hormonal secretion 

and metabolism [6]. Light signals regulate the expression of "clock genes" (CLOCK, 

BMAL1, PER, CRY), which form a molecular clock loop with an approximately 

24-hour cycle [16]. The CLOCK-BMAL1 complex activates the transcription of the 

Per and Cry genes, the products of which subsequently repress this complex, 

providing a negative feedback mechanism. The stability of these proteins is regulated 

by post-translational modifications, which determines the duration of the circadian 

cycle [1]. Additional regulatory mechanisms involving REV-ERB and ROR ensure 

rhythm stabilization [7]. 

One of the key effectors of circadian regulation is the hormone melatonin, 

which provides humoral regulation of circadian rhythms [8,9]. Its synthesis occurs 

mainly in the pineal gland from the amino acid tryptophan through successive stages 

of conversion to serotonin and then to melatonin with the participation of the 

enzymes arylalkylamine-N-acetyltransferase (AANAT) and Hydroxyindole-O-

methyltransferase (HIOMT), the activity of which has a clearly expressed daily 

rhythm [8, 10]. 

The expression of clock genes determines the daily profile of melatonin 

secretion through the regulation of the activity of the key enzyme of its synthesis ï 

AANAT. The CLOCK-BMAL1 complex also contributes to the activation of 

enzymes necessary for the conversion of serotonin to melatonin. Disruption of the 

expression of these genes leads to desynchronization of circadian rhythms, changes in 

melatonin secretion and imbalance of neurotransmitter systems. Variations in the 

CLOCK gene are associated with an increased risk of developing bipolar affective 

disorder, its severity and frequency of relapses [1]. This process is controlled by the 
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SCN through a neuroendocrine pathway: during the dark period, sympathetic 

innervation is activated, which is accompanied by the release of noradrenaline, 

activation of adenylate cyclase, an increase in cAMP levels and stimulation of the 

enzyme AANAT. Light, on the contrary, inhibits this process, reducing its production 

[6, 11]. The nocturnal increase in melatonin contributes to the initiation of sleep and 

improves its quality. It acts through MT1 and MT2 receptors in brain structures, 

including the SCN, modulating the circadian phase and synchronization of the 

biological clock [12, 13].  

Melatonin also interacts with various neurotransmitter systems: serotonergic, 

dopaminergic and GABAergic. Serotonin is a precursor of melatonin, therefore, 

disorders of serotonergic neurotransmission, characteristic of affective disorders, can 

lead to a decrease in melatonin synthesis and changes in its circadian profile. In turn, 

melatonin has a reverse effect on the serotonin system, modulating receptor activity 

and stabilizing diurnal fluctuations of serotonin [5, 8]. Dopamine is involved in the 

formation of motivation, behavior and manic symptoms. Melatonin is able to inhibit 

the release of dopamine and reduce the sensitivity of dopamine receptors during the 

night. Violation of its secretion in BAD can lead to disinhibition of the dopaminergic 

system and contribute to the development of manic episodes [1, 8]. At the same time, 

dopamine affects circadian rhythms by altering the activity of neurons in the 

suprachiasmatic nucleus, which forms a two-way connection between the dopamine 

system and circadian regulation. Melatonin also modulates neuronal excitability 

through its effect on GABA receptors, which contributes to the sedative effect and 

stabilization of the emotional state [8]. 

One of the pathophysiological features of bipolar affective disorder is the 

desynchronization of the biological clock, which is manifested by a violation of the 

coherence between the central circadian oscillator in the suprachiasmatic nucleus and 

the peripheral rhythms of the body [1, 2]. This leads to a shift in sleep phases, 

changes in the level of activity and instability of the emotional state. As a result, the 

internal biological time ceases to correspond to the external ñday-nightò cycle, which 

creates the prerequisites for the occurrence of manic and depressive episodes. Sleep 
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disturbances are one of the most characteristic signs of BAD. Insomnia, especially 

during manic and hypomanic states, is manifested by difficulty falling asleep, 

frequent night awakenings and a reduction in sleep duration [13]. A decrease in the 

need for sleep is often an early prodromal marker of mania [1]. Even during 

remission, patients may persist in persistent sleep disturbances, which indicates their 

role as a stable characteristic of the disorder, and not only of the affective episode. 

Hypersomnia is typical for the depressive phase, which is manifested by excessive 

sleepiness, prolonged sleep duration, and difficulty waking up in the morning [13]. 

Irregular sleep and daily activity patterns can trigger affective states, and chronic 

disruption of circadian regulation is associated with a more unfavorable course of the 

disease [1, 2]. These disorders are considered early biological markers of BAD that 

may precede clinical manifestations [1]. Changes in the sleep-wake cycle (reduced 

need for sleep or shift in sleep time) often occur several days or weeks before the 

episode develops. Also important are disturbances in the regularity of daily activity 

(sleep, eating, social interactions), which reflects the instability of the circadian 

system. Normalization of sleep is an important component of stabilizing the condition 

of patients with BAD [2, 13]. Restoration of a regular sleep-wake cycle contributes to 

the resynchronization of circadian rhythms and stabilization of the emotional state. 

Maintaining a stable sleep pattern reduces the risk of relapse and increases the 

effectiveness of pharmacotherapy. Interventions aimed at regulating circadian 

rhythms, such as light exposure control and behavioral sleep therapy, have 

demonstrated effectiveness in preventing exacerbations [13, 14]. 

An important component of circadian dysfunction in BAD is impaired 

melatonin secretion. Most often, a decrease in the amplitude of its night peak is 

observed, which reflects the weakening of circadian signaling and is accompanied by 

sleep fragmentation and a decrease in its efficiency. A delay in the nocturnal increase 

in melatonin is also characteristic, which causes a shift in the circadian phase and 

disruption of the synchronization of the sleep-wake cycle and may precede the 

development of manic states. There is also variability in melatonin secretion, which is 

manifested by the instability of the time of its onset and duration, as well as the 
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premature end of nocturnal production, which shortens the ñbiological nightò [15]. 

Melatonin secretion indicators can be used as objective markers of circadian 

dysfunction [16]. A feature of BAD is the increased sensitivity of the melatonin 

system to light. Even relatively low levels of light, especially in the evening and at 

night, can significantly suppress its secretion. This also disrupts the synchronization 

of internal rhythms with the external environment and maintains a state of chronic 

desynchronization, which increases the risk of developing affective episodes [14]. 

Modern research is increasingly focusing on the role of the circadian system 

and melatonin as key elements in the pathogenesis of BAD. A promising direction is 

the search for objective biomarkers, including indicators of melatonin secretion and 

methods of digital monitoring of sleep, activity and light exposure [5,16]. 

Considerable attention is also paid to genetic factors (CLOCK, BMAL1, PER, CRY), 

which may affect the risk of developing the disorder and the response to treatment 

[7]. Understanding the role of melatonin and the circadian system contributes to the 

creation of new therapeutic approaches. Promising are drugs that affect melatonin 

receptors (MT1, MT2), as well as agents that modulate the activity of ñclock genesò. 

Melatonin receptor agonists, such as agomelatine, are already used, which 

demonstrate effectiveness in normalizing circadian rhythms and improving symptoms 

of depression [12, 13]. Integration of biomarkers, genetic data and modern 

therapeutic strategies creates the basis for the development of more precise and 

personalized medicine in the treatment of BAD. 

Conclusions. Dysfunction of the circadian system is manifested by 

desynchronization of the biological clock, disruption of the sleep-wake cycle and 

daily activity. The central component of these changes is the disruption of melatonin 

regulation, which is associated with an imbalance of the serotonergic and 

dopaminergic systems, as well as changes in the expression of clock genes. Circadian 

disorders have both pathogenetic and clinical significance, acting as early biomarkers 

of exacerbation and determining the risk of relapse. Normalization of sleep and 

restoration of circadian organization using chronotherapeutic approaches and drugs 

that affect melatonin contribute to improving the course of the disease. 
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Introduction . Arterial hypertension (AH) remains one of the most significant 

medical and social problems of our time, affecting a significant proportion of the 

adult population of the world (about 30-40%). A special place in the structure of this 

pathology is occupied by salt-sensitivity of blood pressure (SSP) ï a condition 

characterized by increased sensitivity of blood pressure in response to sodium 

chloride consumption [1, 2]. According to research data, SSP is observed in 50% of 

patients with hypertension and in 25% of normotensive individuals, acting as an 

independent predictor of cardiovascular mortality [3]. However, despite decades of 

research, the molecular mechanisms underlying salt-sensitivity have not yet been 

fully elucidated, which limits the possibilities of effective therapy. 

The aim of this article is to analyze current data on the role of bile acids in the 

pathogenesis of salt-sensitive hypertension, in particular their interaction with the 

intestinal microbiome and the immune system. 

Results. The modern scientific paradigm considers salt-sensitive hypertension 

as the result of a complex interorgan interaction, where the gut-liver axis plays a key 

role. In this context, bile acids (BAs) attract special attention, which are now 

considered not only as detergents, but also as signaling molecules involved in the 

regulation of the immune response, water-salt homeostasis and vascular tone. 

An important component of the pathogenesis of SCHAT is the activation of the 

immune system. Excessive sodium intake promotes the activation of innate and 

adaptive immune cells, which is accompanied by the production of pro-inflammatory 
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cytokines and the formation of chronic low-level inflammation. In particular, the 

epithelial sodium channel (ENaC) plays a role not only in sodium transport, but also 

in the modulation of the immune response, linking electrolyte balance with 

inflammatory processes. 

The link between salt intake and bile acid metabolism is mediated by the gut 

microbiome [1,6]. Excess dietary sodium induces a state of dysbiosis that alters the 

activity of bacterial enzymes (particularly bile hydrolases) [7]. This leads to impaired 

transformation of primary bile acids into secondary bile acids, which directly affects 

signaling pathways through specific receptors FXR and TGR5, which are critical 

regulators of systemic pressure. 

Bile acids (BA) are the end products of cholesterol catabolism, synthesized 

exclusively in hepatocytes of the liver. This process is realized through two main 

metabolic pathways: classical (neutral) and alternative (acidic). 

The classical pathway is dominant in humans and is initiated by the enzyme 

cholesterol 7-alpha-hydroxylase (CYP7A1), which is the rate-limiting step in the 

entire biosynthesis. The result of this pathway is the formation of two major primary 

bile acids, cholic (CA) and chenodeoxycholic (CDCA). The alternative pathway 

begins with the action of sterol 27-hydroxylase (CYP27A1) and mainly leads to the 

synthesis of CDCA [8]. Before excretion into the bile capillaries, these acids are 

conjugated with the amino acids taurine or glycine. Conjugation changes the 

physicochemical properties of the FA, increasing their hydrophilicity and converting 

them into strong acids, which at physiological pH exist in the form of salts. This 

prevents their passive absorption in the biliary tree and upper small intestine, 

ensuring a high concentration in the lumen for emulsification of dietary lipids. 

Bacterial transformation of bile acids begins in the distal small intestine and 

colon, where conjugated primary BAs undergo extensive modification by the 

intestinal microbiota. The key step is deconjugation, catalyzed by bile salt hydrolases 

(BSH) enzymes. These enzymes are widely represented in bacteria of the phyla 

Firmicutes (in particular the genus Lactobacillus) and Bacteroidetes [6, 7]. 

Deconjugated primary BAs are further subjected to the process of 7-alpha-
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dehydroxylation, which leads to the formation of secondary bile acids: deoxycholic 

acid (DHA), a derivative of cholic acid; lithocholic acid (LHA), a derivative of 

chenodeoxycholic acid. 

This microbial metabolism is critically important, as secondary BAs have the 

highest affinity for specific receptors, such as TGR5 and FXR [8]. About 95% of the 

total FA pool is reabsorbed in the ileum and returned to the liver via the portal vein 

within the enterohepatic circulation. The remaining 5% (about 0.5 g/day) is lost in the 

feces, which is the main mechanism for eliminating cholesterol from the body. 

Disturbance of the intestinal microbial composition (dysbiosis), caused, in particular, 

by excess salt in the diet, depletes the population of BSH-producing bacteria. This 

leads to a change in the ratio between primary and secondary DAs, a deficiency of 

ligands for systemic receptors and, as a result, impaired blood pressure regulation. 

Salt-sensitive blood pressure (SSP) is defined as a hemodynamic characteristic 

manifested by an increase in mean arterial pressure of more than 10 mm Hg (or 

5-10% of baseline) in response to increased sodium intake [1]. An important clinical 

feature is sexual dimorphism: women more often demonstrate a salt-sensitive 

phenotype and have a more aggressive response to salt loading. This is associated 

with higher serum aldosterone levels and increased expression of mineralocorticoid 

receptors in vascular endothelium in women. While the traditional Guyton model 

focuses exclusively on renal defects in sodium excretion, modern views significantly 

expand this concept to include extrarenal sodium deposition [3, 6]. Sodium can 

accumulate in the interstitial space of the skin and muscles, where it binds to 

proteoglycans (glycosaminoglycans) without osmotic water retention. This process 

activates macrophages, which through the regulatory system of Th17 helper cells 

initiate low-grade systemic inflammation, which contributes to target organ damage 

and vascular stiffness. The role of diet in the development of this phenomenon is 

realized through direct modulation of the intestinal microbiome. High sodium intake 

(High-Salt Diet, HSD) acts as a factor of selective pressure on the microbiota, 

causing a state of dysbiosis. In particular, HSD significantly suppresses the 

Lactobacillus population, disrupts the integrity of the ñtight junctionsò of the 
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intestinal epithelium and reduces the activity of BSH [1,6]. Thus, a diet with excess 

salt not only creates a direct electrolyte load, but also destroys the metabolic 

protective barrier, transforming the intestinal microbiome into a source of pro-

inflammatory signals that support persistent arterial hypertension. 

Bile acids act as systemic signaling molecules, exerting their effects on the 

cardiovascular system and water-salt homeostasis through the activation of specific 

receptors ï the nuclear farnesoid X receptor (FXR) and the membrane G-coupled 

receptor (TGR5) [2, 8]. These receptor systems function as integral sensors that 

coordinate the response of the kidneys, vessels, and immune cells to dietary and 

metabolic changes. The farnesoid X receptor (FXR) plays a critical role in the 

regulation of natriuresis and vascular tone. In the kidney, FXR is highly expressed in 

the tubular epithelium, where it acts as a negative regulator of sodium reabsorption. 

Activation of FXR leads to inhibition of the activity of epithelial sodium channels 

(ENaC) and Na+/K+-ATPase, which promotes the excretion of excess sodium and 

prevents volume-dependent increases in blood pressure [3, 6]. In the vascular wall, 

FXR is expressed in both endothelial cells and smooth muscle cells. Its activation 

stimulates the expression of endothelial nitric oxide synthase (eNOS) and inhibits the 

synthesis of endothelin-1, which ensures adequate vasodilation and maintains 

vascular elasticity. Disruption of FXR signaling in salt-sensitive hypertension causes 

pathological sodium retention and the development of endothelial dysfunction [1]. 

The TGR5 receptor (Gpbar1) is a key mediator of the anti-inflammatory and direct 

vasoactive effects of bile acids [2,8]. In contrast to FXR, TGR5 provides a rapid 

response through cAMP-dependent cascades. Activation of TGR5 in the endothelium 

stimulates the production of not only nitric oxide (NO), but also hydrogen sulfide 

(H2S), a gas transmitter that causes relaxation of vascular smooth muscle. In 

addition, TGR5 plays a fundamental role in modulating the immune response: its 

activation on macrophages inhibits the NF-əB signaling pathway, which leads to a 

decrease in the production of pro-inflammatory cytokines (TNF-alpha, IL-6). Since 

salt-sensitive hypertension is accompanied by immune infiltration of the kidneys and 

vessels, the functional activity of TGR5 acts as a protective barrier against 
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inflammatory tissue damage. Deficiency of secondary bile acids (especially 

lithocholic), which are natural ligands for TGR5, leads to an imbalance in the system: 

a decrease in the production of vasodilators against the background of uncontrolled 

systemic inflammation. Thus, the synergistic interaction of FXR and TGR5 provides 

multimodal control of hemodynamics, and the depletion of their signaling is a central 

molecular event in the pathogenesis of salt-sensitive hypertension. 

Modern research considers the gutïbrain axis as a fundamental two-way 

communication system that integrates signals from the microbiota and metabolites of 

the intestine with the centers of autonomic regulation of blood pressure. In the 

context of salt-sensitive hypertension, bile acids (BA) act as specific afferent 

messengers. The mechanism of this interaction is realized in two main ways: through 

the terminals of the vagus nerve (n. vagus) and direct humoral action on the structures 

of the central nervous system (CNS) [1,2]. Sensory neurons of the nodose ganglion of 

the vagus nerve express TGR5 receptors. Activation of these receptors by secondary 

bile acids in the intestinal lumen initiates the transmission of afferent signals to the 

nucleus of the solitary tract (NTS) in the medulla oblongata. Normally, this cascade 

contributes to the maintenance of parasympathetic tone and the suppression of 

excessive sympathetic activity. However, under conditions of high salt intake (HSD), 

a weakening of vagal inhibitory control occurs and the initiation of sympathetic 

hyperactivation occurs. In addition to the neuronal pathway, bile acids are capable of 

direct humoral signaling in the CNS. Although most FAs have a limited ability to 

cross the blood-brain barrier, they can affect circumventricular organs that lack this 

barrier or be transported to the brain by specific transport proteins. In particular, the 

expression of the nuclear receptor FXR has been found in the paraventricular nuclei 

of the hypothalamus (PVN), a key center for the integration of sympathetic drive. The 

interaction of bile acids with FXR in this area modulates the activity of neurons 

responsible for vasomotor control. Salt-induced dysbiosis changes the profile of FAs 

in favor of pro-inflammatory fractions, which stimulates neuroinflammation in the 

PVN and increases vasopressin secretion. In summary, the gutïbrain axis transforms 

the metabolic signal of salt excess into a persistent neurogenic factor for increasing 
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blood pressure. This confirms that bile acids are not simply digestive products but 

important neuromodulators whose adequate signaling is necessary to prevent the 

development of a salt-sensitive phenotype. 

The current evidence base confirms that the development of SSAH is 

inextricably linked to quantitative and qualitative changes in the BA pool. The key 

argument is the results of metabolomic studies, which demonstrate a significant 

decrease in the levels of secondary BA, in particular lithocholic and deoxycholic, in 

the blood plasma of patients with a salt-sensitive phenotype. Experimental data on 

animal models confirm that a high-salt diet (HSD) provokes depletion of bacteria of 

the genus Lactobacillus, which is critical for the deconjugation of BA. As a result, a 

decrease in the activity of bacterial hydrolases (BSH) correlates with a deterioration 

in natriuresis and an increase in vascular resistance [6, 7]. The therapeutic potential of 

modulation of the bile acid pool is currently considered one of the most promising 

areas in the treatment of resistant forms of hypertension. The main strategies include 

the use of selective receptor agonists, namely studies in animal models of obesity and 

atherosclerosis, which often accompany ACS, have shown high efficacy of the 

semisynthetic dual agonist of FXR and TGR5 ð INT-767. Its administration 

contributes to the restoration of endothelial function, reduction of systemic 

inflammation and improvement of the metabolic profile. There is also evidence that 

chenodeoxycholic acid (CDC) through activation of FXR can attenuate the 

hypertensive response. In addition, dietary and prebiotic interventions are used, since 

the microbiome is a key link in the transformation of BA, restoration of the 

lactobacilli population with the help of specific probiotics and dietary fibers can 

stimulate the natural synthesis of secondary BA. Additionally, nutritional support 

with taurine promotes the conjugation of BA, which increases their availability as 

ligands for systemic receptors. Targeting immune activation should understand the 

role of bile acids in suppressing Th17 cell and macrophage activation, which opens 

up opportunities for the development of anti-inflammatory strategies aimed at 

reducing the immune infiltration of the kidneys, which is characteristic of salt-

sensitive conditions. Despite the successes of experimental therapy, the transition to 
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clinical use of FXR agonists (such as obeticholic acid) requires caution due to 

possible side effects, in particular hepatotoxicity and effects on the lipid profile. 

However, the concept of restoring the gut-liver axis as a method of blood pressure 

control changes the paradigm of treatment of HFrEF: from symptomatic blood 

pressure reduction to restoration of fundamental metabolic homeostasis. Further 

research should focus on the development of tissue-specific modulators capable of 

selectively activating receptors in the kidneys and vessels, minimizing systemic risks. 

Conclusions. A key role in the pathogenesis of SCHAT is played by the 

disruption of the integrity of the gut-liver axis, where bile acids act as critical 

mediators of interorgan communication. A high-salt diet initiates a state of dysbiosis 

that causes a deficiency of secondary bile acids, depriving the body of their protective 

vasodilating and anti-inflammatory effects. Depletion of signaling through the FXR 

and TGR5 receptors, through which bile acids regulate natriuresis, vascular tone, and 

immune response, is a central link linking excess salt in the diet to systemic 

hypertension and immune damage to target organs. Disruption of the profile of BAs 

that function as neuromodulators in the gut-brain system leads to a weakening of 

afferent inhibitory signaling through the vagus nerve and activation of sympathetic 

centers of the hypothalamus, which consolidates the neurogenic component of 

salt-sensitive hypertension. 

Prospects: modulation of the bile acid pool using synthetic receptor agonists 

(e.g., INT-767), probiotic correction of the microbiome, or nutritional support 

(taurine) is a promising strategic direction for the treatment of salt-sensitive and 

resistant forms of arterial hypertension. 

 

REFERENCES 

1. Ishimwe JA, Dola T, Ertuglu LA, Kirabo A. Bile acids and salt-sensitive 

hypertension: a role of the gut-liver axis. Am J Physiol Heart Circ Physiol. 2022 Apr 

1;322(4):H636-H646. doi: 10.1152/ajpheart.00027.2022. Epub 2022 Mar 4. PMID: 

35245132; PMCID: PMC8957326. 

2. Zhang Z., Lv T., Wang X., Wu M., Liu Z. Role of the microbiotaïgutï



95 

heart axis between bile acids and cardiovascular disease // Biomedicine & 

Pharmacotherapy. ï 2024. ï Article 116567. 

3. Demirci M, Hinton A, Kirabo A. Dendritic cell epithelial sodium 

channel induced inflammation and salt-sensitive hypertension. Curr Opin Nephrol 

Hypertens. 2024 Mar 1;33(2):145-153. doi: 10.1097/MNH.0000000000000963. Epub 

2024 Jan 5. PMID: 38180118; PMCID: PMC10842661. 

4. NCD Risk Factor Collaboration (NCD-RisC). Worldwide trends in 

hypertension prevalence and progress in treatment and control from 1990 to 2019: a 

pooled analysis of 1201 population-representative studies with 104 million 

participants. Lancet. 2021 Sep 11;398(10304):957-980. 

6. Wilck N, Matus MG, Kearney SM, Olesen SW, Forslund K, 

Bartolomaeus H, Haase S, Mªhler A, Balogh A, Mark· L, Vvedenskaya O, Kleiner 

FH, Tsvetkov D, Klug L, Costea PI, Sunagawa S, Maier L, Rakova N, Schatz V, 

Neubert P, Frªtzer C, Krannich A, Gollasch M, Grohme DA, C¹rte-Real BF, Gerlach 

RG, Basic M, Typas A, Wu C, Titze JM, Jantsch J, Boschmann M, Dechend R, 

Kleinewietfeld M, Kempa S, Bork P, Linker RA, Alm EJ, M¿ller DN. Salt-

responsive gut commensal modulates TH17 axis and disease. Nature. 2017 Nov 

30;551(7682):585-589. doi: 10.1038/nature24628. Epub 2017 Nov 15. PMID: 

29143823; PMCID: PMC6070150. 

7. Jones BV, Begley M, Hill C, Gahan CG, Marchesi JR. Functional and 

comparative metagenomic analysis of bile salt hydrolase activity in the human gut 

microbiome. Proc Natl Acad Sci U S A. 2008 Sep 9;105(36):13580-5. doi: 

10.1073/pnas.0804437105. Epub 2008 Aug 29. PMID: 18757757; PMCID: 

PMC2533232. 

8. Fiorucci S, Distrutti E, Carino A, Zampella A, Biagioli M. Bile acids and 

their receptors in metabolic disorders. Prog Lipid Res. 2021 Apr;82:101094. doi: 

10.1016/j.plipres.2021.101094. Epub 2021 Feb 23. PMID: 33636214. 

  



96 

ʋɼʂ 616.127-003.93:577.21 

NETWORK -BASED IDENTIFICATION OF MASTER REGULATORS OF 

CARDIAC FIBROSIS  

 

Tkachenko Serhiy Serhiyovych 

Associate Professor, Candidate of Medical Sciences 

Hryshko Mykhailo  Serhiyovych, 

Portnyaha Maria  Mykhailivna  

Students 

Dnipro Sate Medical University 

Dnipro, Ukraine 

 

Abstract:  Cardiac fibrosis is one of the leading mechanisms of heart failure 

progression. The paper proposes a bioinformatic pipeline for identifying the main 

transcription regulators (master regulators, MR) of fibrotic remodeling of the heart 

based on single-cell RNA sequencing (scRNA-seq) data. The pipeline includes 

pseudo-temporal analysis of cardiac fibroblast populations, identification of 

regulatory gene networks (GRNs) by pySCENIC, and identification of TGF-ɓ-

dependent Mrs. As shown by the results of the analysis of public datasets, the key 

regulators of fibroblast-to-myofibroblast transition are SMAD3, TWIST1, ZEB1, and 

SP1. 

Key words: cardiac fibrosis, scRNA-seq, pySCENIC, TGF-ɓ, transcription 

factors, regulatory network. 

 

Introduction  

Cardiac fibrosis is a pathological process of excessive accumulation of 

extracellular matrix components (PCM), which accompanies a wide range of cardiac 

diseases: myocardial infarction, hypertrophic and dilated cardiomyopathy, chronic 

heart failure. Clinically, fibrosis is manifested by a decrease in contractility and 

conduction disorders, which significantly worsens the prognosis of patients [1]. 

The central mediator of fibroblast activation is the TGF-ɓ (transforming growth 

factor beta) signaling pathway, which triggers the Smad protein phosphorylation 
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cascade and induces transcription of the collagen, fibronectin, and Ŭ-smooth muscle 

actin (Asma/ACTA2) genes. However, the complete picture of transcriptional 

regulation of this process remains unclear, since cardiac fibroblasts are a 

heterogeneous population with different functional states [2]. 

The single-cell genomics revolution has made it possible to study this 

heterogeneity directly. ScRNA-seq technology makes it possible to characterize the 

transcriptome of each cell separately and reconstruct the trajectories of cell transitions 

using pseudo-time analysis methods. At the same time, regulatory network inference 

tools, in particular pySCENIC [3], open the way for systematic identification of 

active transcription programs at the level of individual cells. The aim of this paper is 

to develop and test an integrated pipeline for detecting MR of cardiac fibrosis using 

the above approaches. 

Materials and methods 

The publicly available human heart Cell Atlas scRNA-seq dataset (GEO: 

GSE183852, n = 42,320 cells, 9 donors) was used for analysis [4]. Additionally, the 

gse121893 dataset (mouse heart after myocardial infarction) was used for validation. 

All analyses were performed in Python 3.10 (Scanpy, pySCENIC, Monocle3) and     

R 4.3 (Seurat, CellChat). 

Preprocessing and clustering. Cell filtration was performed according to 

standard quality criteria: the number of detected genes is from 200 to 6000, the 

proportion of mitochondrial transcripts is below 20%. Duplets were removed using 

Scrublet (threshold 0.25). Normalization was performed using the library size 

normalization method, followed by log1 (x+1) transformation. Dimensionality 

reduction is performed using PCA (component 30) and UMAP. Clustering was 

performed using the Leiden algorithm (resolution = 0.5). Fibroblasts were identified 

by markers DCN, COL1A1, PDGFRA, TCF21.  

Pseudo-time analysis. Trajectory analysis of a subpopulation of fibroblasts 

(n = 4817 cells) was performed in Monocle3. a subpopulation of Resident fibroblasts 

(TCF21++, CFD++) was selected as the root point. Genes with reliable 

pseudo-temporal dynamics were detected by the Moran test (I > 0.1, FDR < 0.05). 
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The trajectory included three nodes: resident Ą activated (POSTN ) Ą 

myofibroblasts (ACTA2 , TAGLN ). 

Output of regulatory networks (pySCENIC). The pySCENIC pipeline is 

implemented in three stages. At the first stage, an adjacency matrix of potential 

TF/target interactions for 1,622 human transcription factors was constructed using 

GRNBoost2. At the second stage, the cistarget method selected reliable regulons 

based on enrichment with cis-regulatory motifs in the hg38 database (Ñ10 kb from 

TSS). In the third step, the AUCell algorithm calculated the activity index of each 

regulon in each cell separately. 

Identification of master regulators. MR it was determined on the basis of 

three criteria: (1) AUCell-score correlation with pseudo-time (Spearman coefficient 

p > 0.3, FDR < 0.05); (2) regulon target gene enrichment in TGF-ɓ gene sets (GSEA, 

Hallmark + KEGG, FDR < 0.25); (3) high TF centrality in the TF-TF interaction 

network (between centrality, upper quartile). Intercellular communication of TGF-ɓ 

signals between cardiomyocytes, macrophages, and fibroblasts was analyzed in 

CellChat. 

Results 

After filtering and clustering the gse183852 dataset, 12 major heart cell types 

were identified. Fibroblasts formed three morphologically and transcriptionally 

distinct subpopulations (fig. 1). Pseudo-temporal analysis confirmed the linear 

activation trajectory: resident fibroblasts (TCF21++) Ą activated (POSTN++, 

FN1++) Ą myofibroblasts (ACTA2++, TAGLN++). Along this trajectory, 847 genes 

showed significant pseudo-temporal dynamics. 

The pySCENIC pipeline identified 312 reliable regulons. Clustering of cells 

according to AUCell profiles reproduced the subtypal structure of fibroblasts, 

demonstrating a qualitative correspondence between regulatory programs and 

morphological States of cells. Integration of the three ranking criteria allowed us to 

identify 18 TF candidates for MR, of which 6 showed the highest overall scores 

(Table 1). 
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Table 1.  

top 6 master regulators of TGF-ɓ-dependent cardiac fibrosis 

 

Cellchat analysis showed that the TGF-ɓ1 signal mainly comes from activated 

macrophages (M2-like, CD163 ) and cardiomyocytes in response to damage to 

TGFBR2/TGFBR1-positive fibroblasts. The activity of SMAD3-regulon in recipient 

cells closely correlated with the intensity of the TGF-ɓ1 signal (r = 0.71, p < 0.001), 

which confirms the correctness of identifying SMAD3 as the central Mr cascade. 

Validation on the independent dataset GSE121893 (mouse) confirmed the 

status of SMAD3, TWIST1, and SP1 as MR: all three TFS demonstrated significant 

regulon enrichment in the group of TGF-ɓ-stimulated fibroblasts compared to the 

control group (|log FC| > 1.5, FDR < 0.05). Cross-validation via the ChEA3 Base 

confirmed ChIP-seq evidence of Smad3 and SP1 binding to promoters of 68% and 

54% of the genes of the corresponding regulons, respectively. 

Conclusions 

1. Master regulators of cardiac fibrosis were identified using a combination 

of scRNA-seq analysis, pseudotime trajectories, and pySCENIC-based regulatory 

network modeling. 

TF (n of genes) Function in fibrosis ɟ pseudotime GSEA FDR 

SMAD3 SMAD3(+) 

(182) 

TGF-ɓ nuclear 

effector; activation of 

collagen genes 

0.61 0.003 

TWIST1  TWIST1(+)(97) EMT induction, E-

cadherin repression 

0.54 0.008 

ZEB1 ZEB1(+) (143) Mesenchymal 

program; support for 

myofibroblasts 

0.49 0.011 

SP1 SP1(+) (231) Basal activation of 

COL1A2, FN1, CTGF 

0.45 0.019 

SNAI1 SNAI1(+) (88) Initiation of EMT; 

repression of claudines 

and ocludins 

0.43 0.021 

KLF5  KLF5(+) (116) Cardiac remodeling; 

regulation of ACTA2 

and MYH7 

0.38 0.041 



100 

2. pseudo-time analysis reconstructed the three-step activation trajectory of 

cardiac fibroblasts (TCF21 Ą POSTN Ą ACTA2.) and identified 847 genes with 

significant dynamics along the fibrotic transition trajectory. 

3. SMAD3 has been identified as the central node of the TGF-ɓ cascade: its 

regulon (182 genes) shows the highest correlation with pseudochum (p = 0.61) and 

the greatest enrichment of TGF-ɓ gene sets, which is consistent with ChIP-seq data 

from the ChEA3 base. 

4. the results were replicated on an independent dataset of a mouse model 

of myocardial infarction, which indicates the evolutionary conservatism of the 

identified regulatory programs and the translational potential of the identified MR as 

targets of antifibrotic therapy. 
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ʌɯɿɯʆʃʆɻɯʏʅɯ ʄɽʍɸʅɯɿʄʀ ʄɽʊɸɹʆʃɯʏʅʆɻʆ ʇɽʈɽʄʀʂɸʅʅʗ ʊɸ 

ɸʋʊʆʌɸɻɯɰ ɿɸ ʋʄʆɺ ɯʅʊɽʈɺɸʃʔʅʆɻʆ ʆɹʄɽɾɽʅʅʗ ʂɸʃʆʈɯʁ 

 

ɹʫʣʠʥʽʥʘ ʆʢʩʘʥʘ ɼʤʠʪʨʽʚʥʘ, 

ʤʘʛʽʩʪʨ, ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ 

ʃʽʣʽʪʢʦ ɼʘʨôʷ ɸʥʜʨʽʾʚʥʘ, 

ʟʜʦʙʫʚʘʯʢʘ ʚʠʱʦʾ ʦʩʚʽʪʠ ɯI ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʋʜʦʚʠʯʝʥʢʦ ʂʘʪʝʨʠʥʘ ʆʣʝʢʩʘʥʜʨʽʚʥʘ, 

ʟʜʦʙʫʚʘʯʢʘ ʚʠʱʦʾ ʦʩʚʽʪʠ ɯI ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ʉʪʘʪʪʷ ʧʨʠʩʚʷʯʝʥʘ ʜʦʩʣʽʜʞʝʥʥʶ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ 

ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʧʝʨʝʤʠʢʘʥʥʷ ʪʘ ʘʢʪʠʚʘʮʽʾ ʧʨʦʮʝʩʽʚ ʘʫʪʦʬʘʛʽʾ ʚ ʫʤʦʚʘʭ 

ʽʥʪʝʨʚʘʣʴʥʦʛʦ ʦʙʤʝʞʝʥʥʷ ʢʘʣʦʨʽʡ. ʄʝʪʘʙʦʣʽʯʥʝ ʧʝʨʝʤʠʢʘʥʥʷ ð ʮʝ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʡ ʟʩʫʚ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʣʶʢʦʟʠ 

ʜʦ ʤʦʙʽʣʽʟʘʮʽʾ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʽ ʢʝʪʦʥʦʚʠʭ ʪʽʣ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʤʽʥʦʶ 

ʘʢʪʠʚʥʦʩʪʽ ʢʣʶʯʦʚʠʭ ʩʝʥʩʦʨʽʚ ʝʥʝʨʛʽʾ (AMPK, mTOR) ʪʘ ʽʥʜʫʢʮʽʻʶ 

ʤʘʢʨʦʘʫʪʦʬʘʛʽʾ. ʂʣʽʥʽʯʥʽ ʪʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ 

ʮʝʡ ʧʨʦʮʝʩ ʻ ʢʨʠʪʠʯʥʠʤ ʪʨʠʛʝʨʦʤ ʜʣʷ ʟʘʧʫʩʢʫ ʘʜʘʧʪʠʚʥʠʭ ʨʝʘʢʮʽʡ ʦʨʛʘʥʽʟʤʫ, 

ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʤʝʪʘʙʦʣʽʯʥʦʾ ʛʥʫʯʢʦʩʪʽ, ʧʦʢʨʘʱʝʥʥʷ 

ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ ʬʫʥʢʮʽʾ ʪʘ ʩʪʠʤʫʣʷʮʽʶ ʢʣʽʪʠʥʥʦʛʦ ʩʘʤʦʦʯʠʱʝʥʥʷ. 

ʋ ʮʽʡ ʩʪʘʪʪʽ ʙʫʜʫʪʴ ʧʽʜʩʫʤʦʚʘʥʽ ʢʣʶʯʦʚʽ ʜʘʥʽ ʱʦʜʦ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʚʧʣʠʚʫ 

ʢʝʪʦʛʝʥʥʠʭ ʩʪʘʥʽʚ ʥʘ ʢʣʽʪʠʥʥʫ ʩʪʽʡʢʽʩʪʴ, ʘ ʪʘʢʦʞ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʦʣʴ 

ʧʦʚʪʦʨʶʚʘʥʠʭ ʮʠʢʣʽʚ ʛʦʣʦʜʫʚʘʥʥʷ ʫ ʟʘʧʦʙʽʛʘʥʥʽ ʤʝʪʘʙʦʣʽʯʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʽ 

ʧʦʜʦʚʞʝʥʥʽ ʪʨʠʚʘʣʦʩʪʽ ʟʜʦʨʦʚʦʛʦ ʞʠʪʪʷ. ʆʢʨʝʤʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ ʬʽʟʽʦʣʦʛʽʯʥʽʡ 

ʟʥʘʯʫʱʦʩʪʽ ʮʴʦʛʦ ʧʝʨʝʤʠʢʘʥʥʷ ʷʢ ʟʘʭʠʩʥʦʛʦ ʤʝʭʘʥʽʟʤʫ, ʱʦ ʘʢʪʠʚʫʻ ʩʠʩʪʝʤʥʝ 

ʤʝʪʘʙʦʣʽʯʥʝ ʧʝʨʝʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʚʽʜʥʦʚʣʶʻ ʚʥʫʪʨʽʰʥʽʡ ʛʦʤʝʦʩʪʘʟ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʝʨʽʦʜʠʯʥʝ ʛʦʣʦʜʫʚʘʥʥʷ, ʤʝʪʘʙʦʣʽʯʥʝ ʧʝʨʝʤʠʢʘʥʥʷ, 

ʘʫʪʦʬʘʛʽʷ, ʦʙʤʝʞʝʥʥʷ ʢʘʣʦʨʽʡ, ʢʝʪʦʥʦʚʽ ʪʽʣʘ, AMPK-ʩʠʛʥʘʣʽʥʛ, mTOR, 

ʘʫʪʦʬʘʛʦʩʦʤʘ. 
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ɸʢʪʫʘʣʴʥʽʩʪʴ. ɿ ʦʛʣʷʜʫ ʥʘ ʩʪʨʽʤʢʝ ʟʨʦʩʪʘʥʥʷ ʝʧʽʜʝʤʽʾ ʦʞʠʨʽʥʥʷ ʪʘ 

ʧʦʚ'ʷʟʘʥʠʭ ʽʟ ʥʠʤ ʭʨʦʥʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʧʦʰʫʢ ʝʬʝʢʪʠʚʥʠʭ ʩʪʨʘʪʝʛʽʡ ʢʦʨʝʢʮʽʾ 

ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʩʪʘʻ ʧʨʽʦʨʠʪʝʪʥʠʤ ʟʘʚʜʘʥʥʷʤ ʩʫʯʘʩʥʦʾ ʤʝʜʠʮʠʥʠ ʪʘ 

ʛʨʦʤʘʜʩʴʢʦʛʦ ʟʜʦʨʦʚôʷ. ʊʨʘʜʠʮʽʡʥʽ ʤʦʜʝʣʽ ʱʦʜʝʥʥʦʛʦ ʦʙʤʝʞʝʥʥʷ ʢʘʣʦʨʽʡ ʯʘʩʪʦ 

ʚʠʷʚʣʷʶʪʴʩʷ ʥʝʝʬʝʢʪʠʚʥʠʤʠ ʯʝʨʝʟ ʥʠʟʴʢʫ ʧʨʠʭʠʣʴʥʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʜʦ ʪʨʠʚʘʣʠʭ 

ʜʽʻʪʠʯʥʠʭ ʦʙʤʝʞʝʥʴ [1]. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ 

ʧʝʨʽʦʜʠʯʥʝ ʛʦʣʦʜʫʚʘʥʥʷ ʷʢ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʡ ʧʽʜʭʽʜ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʮʠʢʣʽʯʥʦʤʫ ʯʝʨʛʫʚʘʥʥʽ ʧʝʨʽʦʜʽʚ ʩʧʦʞʠʚʘʥʥʷ ʾʞʽ ʪʘ ʫʪʨʠʤʘʥʥʷ ʚʽʜ ʥʝʾ [1]. 

ʅʘʫʢʦʚʠʡ ʽʥʪʝʨʝʩ ʜʦ ʜʘʥʦʾ ʪʝʤʠ ʟʫʤʦʚʣʝʥʠʡ ʪʠʤ, ʱʦ ʪʝʨʘʧʝʚʪʠʯʥʠʡ ʝʬʝʢʪ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʛʦʣʦʜʫʚʘʥʥʷ ʚʠʭʦʜʠʪʴ ʜʘʣʝʢʦ ʟʘ ʤʝʞʽ ʧʨʦʩʪʦʾ ʚʪʨʘʪʠ ʚʘʛʠ [2]. 

ʂʣʶʯʦʚʠʤ ʬʘʢʪʦʨʦʤ ʪʫʪ ʚʠʩʪʫʧʘʻ ʤʝʪʘʙʦʣʽʯʥʝ ʧʝʨʝʤʠʢʘʥʥʷ ð ʧʝʨʝʭʽʜ 

ʦʨʛʘʥʽʟʤʫ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʝʪʦʥʦʚʠʭ ʪʽʣ ʷʢ ʦʩʥʦʚʥʦʛʦ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʨʝʩʫʨʩʫ, 

ʱʦ ʩʪʠʤʫʣʶʻ ʧʨʦʮʝʩʠ ʢʣʽʪʠʥʥʦʛʦ ʦʯʠʱʝʥʥʷ (ʘʫʪʦʬʘʛʽʾ), ʧʦʢʨʘʱʫʻ ʯʫʪʣʠʚʽʩʪʴ 

ʜʦ ʽʥʩʫʣʽʥʫ ʪʘ ʟʥʠʞʫʻ ʩʠʩʪʝʤʥʝ ʟʘʧʘʣʝʥʥʷ [2].  

ʈʦʟʫʤʽʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʱʦ ʩʪʦʷʪʴ ʟʘ ʮʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʻ 

ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʨʦʟʨʦʙʢʠ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʧʨʦʪʦʢʦʣʽʚ ʣʽʢʫʚʘʥʥʷ 

ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ, ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ 2 ʪʠʧʫ ʪʘ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʘ ʪʘʢʦʞ ʜʣʷ ʨʦʟʰʠʨʝʥʥʷ ʩʪʨʘʪʝʛʽʡ ʧʦʜʦʚʞʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ 

ʟʜʦʨʦʚʦʛʦ ʞʠʪʪʷ [6]. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ: ʢʦʤʧʣʝʢʩʥʝ ʚʠʚʯʝʥʥʷ ʙʽʦʭʽʤʽʯʥʠʭ ʤʘʨʢʝʨʽʚ 

ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʧʝʨʝʤʠʢʘʥʥʷ ʪʘ ʾʭʥʴʦʛʦ ʟʚôʷʟʢʫ ʟ ʽʥʜʫʢʮʽʻʶ ʘʫʪʦʬʘʛʽʾ ʥʘ ʧʽʜʩʪʘʚʽ 

ʜʘʥʠʭ ʣʽʪʝʨʘʪʫʨʠ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ 

ʧʦʨʽʚʥʷʣʴʥʦ-ʦʧʠʩʦʚʠʡ, ʽʥʜʫʢʮʽʡʥʠʡ ʪʘ ʜʝʜʫʢʪʠʚʥʠʡ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʥʘʫʢʦʚʦʾ 

ʟʘʨʫʙʽʞʥʦʾ ʣʽʪʝʨʘʪʫʨʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʝʨʽʦʜʠʯʥʝ ʛʦʣʦʜʫʚʘʥʥʷ (ʇɻ) ð ʮʝ ʪʝʨʤʽʥ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʧʠʩʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʦʜʝʣʝʡ ʭʘʨʯʫʚʘʥʥʷ, ʟʘ ʷʢʠʭ ʢʘʣʦʨʽʾ 

ʥʝ ʩʧʦʞʠʚʘʶʪʴʩʷ ʘʙʦ ʩʧʦʞʠʚʘʶʪʴʩʷ ʫ ʤʽʥʽʤʘʣʴʥʽʡ ʢʽʣʴʢʦʩʪʽ ʧʨʦʪʷʛʦʤ ʧʝʨʽʦʜʽʚ 

ʚʽʜ 12 ʛʦʜʠʥ ʜʦ ʢʽʣʴʢʦʭ ʜʥʽʚ [1]. ʉʫʯʘʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʦʩʝʨʝʜʞʫʶʪʴʩʷ ʥʘ 

ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʨʝʘʢʮʽʷʭ ʦʩʥʦʚʥʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʽʚ ʥʘ ʧʦʯʘʪʦʢ ʤʝʪʘʙʦʣʽʯʥʦʛʦ 
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ʧʝʨʝʤʠʢʘʥʥʷ. ʎʝʡ ʧʨʦʮʝʩ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʪʦʯʢʘ ʥʝʛʘʪʠʚʥʦʛʦ ʝʥʝʨʛʝʪʠʯʥʦʛʦ 

ʙʘʣʘʥʩʫ, ʟʘ ʷʢʦʾ ʟʘʧʘʩʠ ʛʣʽʢʦʛʝʥʫ ʚ ʧʝʯʽʥʮʽ ʚʠʩʥʘʞʫʶʪʴʩʷ, ʘ ʦʨʛʘʥʽʟʤ ʧʦʯʠʥʘʻ 

ʤʦʙʽʣʽʟʫʚʘʪʠ ʞʠʨʥʽ ʢʠʩʣʦʪʠ, ʱʦ ʟʘʟʚʠʯʘʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ 12 ʛʦʜʠʥ ʧʽʩʣʷ 

ʧʨʠʧʠʥʝʥʥʷ ʧʨʠʡʦʤʫ ʾʞʽ [2]. ʆʙʤʝʞʝʥʥʷ ʢʘʣʦʨʽʡ (ʆʂ), ʷʢʝ ʧʝʨʝʜʙʘʯʘʻ 

ʟʤʝʥʰʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʙʝʟ ʜʝʬʽʮʠʪʫ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʧʦʩʪʽʡʥʦ 

ʜʝʤʦʥʩʪʨʫʻ ʟʜʘʪʥʽʩʪʴ ʟʥʠʞʫʚʘʪʠ ʤʘʩʫ ʪʽʣʘ ʪʘ ʧʦʜʦʚʞʫʚʘʪʠ ʪʨʠʚʘʣʽʩʪʴ ʟʜʦʨʦʚʦʛʦ 

ʞʠʪʪʷ ʫ ʨʽʟʥʠʭ ʚʠʜʽʚ, ʚʢʣʶʯʘʶʯʠ ʧʨʠʤʘʪʽʚ [3,4]. ɿʦʢʨʝʤʘ, ʢʦʨʦʪʢʦʯʘʩʥʝ ʆʂ 

ʪʨʠʚʘʣʽʩʪʶ 6 ʤʽʩʷʮʽʚ ʫ ʣʶʜʝʡ ʽʟ ʥʘʜʤʽʨʥʦʶ ʚʘʛʦʶ ʟʥʘʯʥʦ ʧʦʢʨʘʱʫʻ ʯʫʪʣʠʚʽʩʪʴ 

ʜʦ ʽʥʩʫʣʽʥʫ, ʬʫʥʢʮʽʶ ʤʽʪʦʭʦʥʜʨʽʡ ʪʘ ʟʥʠʞʫʻ ʬʘʢʪʦʨʠ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʛʦ ʨʠʟʠʢʫ 

[5]. ʇʨʦʪʝ ʧʨʘʢʪʠʢʘ ʧʦʢʘʟʫʻ, ʱʦ ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʣʶʜʝʡ ʚʽʜʯʫʚʘʻ ʟʥʘʯʥʽ 

ʪʨʫʜʥʦʱʽ ʟ ʧʽʜʪʨʠʤʘʥʥʷʤ ʧʦʩʪʽʡʥʦʛʦ ʱʦʜʝʥʥʦʛʦ ʆʂ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ 

[6]. 

ʆʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʟʘ ʮʽ ʢʦʨʠʩʥʽ ʝʬʝʢʪʠ, ʻ 

ʘʢʪʠʚʘʮʽʷ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʧʝʨʝʤʠʢʘʯʘ. ʇʽʜ ʮʠʤ ʪʝʨʤʽʥʦʤ ʨʦʟʫʤʽʶʪʴ ʧʝʨʝʚʘʞʥʠʡ 

ʧʝʨʝʭʽʜ ʦʨʛʘʥʽʟʤʫ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʣʶʢʦʟʠ, ʦʪʨʠʤʘʥʦʾ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʛʣʽʢʦʛʝʥʦʣʽʟʫ, ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʽ ʢʝʪʦʥʽʚ [7]. ʂʝʪʦʥʠ ʻ ʚʘʞʣʠʚʠʤ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʤ ʧʘʣʠʚʦʤ ʷʢ ʜʣʷ ʤʦʟʢʫ, ʪʘʢ ʽ ʜʣʷ ʪʽʣʘ ʧʽʜ ʯʘʩ ʧʝʨʽʦʜʽʚ 

ʛʦʣʦʜʫʚʘʥʥʷ ʪʘ ʪʨʠʚʘʣʠʭ ʬʽʟʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ [8]. ɿ ʪʦʯʢʠ ʟʦʨʫ ʢʦʥʪʨʦʣʶ 

ʚʘʛʠ, ʮʝʡ ʧʝʨʝʤʠʢʘʯ ʷʚʣʷʻ ʩʦʙʦʶ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʡ ʟʩʫʚ ʚʽʜ ʩʠʥʪʝʟʫ ʣʽʧʽʜʽʚ ʪʘ 

ʥʘʢʦʧʠʯʝʥʥʷ ʞʠʨʫ ʜʦ ʤʦʙʽʣʽʟʘʮʽʾ ʞʠʨʫ ʫ ʬʦʨʤʽ ʚʽʣʴʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ (ɺɾʂ). 

ʉʘʤʝ ʪʦʤʫ ʨʝʞʠʤʠ ʽʥʪʝʨʚʘʣʴʥʦʾ ʪʝʨʘʧʽʾ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʧʝʨʩʧʝʢʪʠʚʥʠʡ ʤʝʪʦʜ 

ʣʽʢʫʚʘʥʥʷ ʦʞʠʨʽʥʥʷ, ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ ʪʘ ʜʽʘʙʝʪʫ 2 ʪʠʧʫ [9]. 

ʄʝʪʘʙʦʣʽʯʥʝ ʧʝʨʝʤʠʢʘʥʥʷ ʟʘʟʚʠʯʘʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜ ʯʘʩ ʬʘʟʠ ʢʝʪʦʛʝʥʝʟʫ, 

ʢʦʣʠ ʟʘʧʘʩʠ ʛʣʽʢʦʛʝʥʫ ʚ ʛʝʧʘʪʦʮʠʪʘʭ ʚʠʯʝʨʧʘʥʽ, ʘ ʧʨʠʩʢʦʨʝʥʠʡ ʣʽʧʦʣʽʟ ʞʠʨʦʚʦʾ 

ʪʢʘʥʠʥʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʪʘ ʛʣʽʮʝʨʠʥʫ [10]. 

ʎʝʡ ʧʝʨʝʭʽʜ ʟʘʟʚʠʯʘʡ ʬʽʢʩʫʻʪʴʩʷ ʯʝʨʝʟ 12ï36 ʛʦʜʠʥ ʧʽʩʣʷ ʾʞʽ, ʟʘʣʝʞʥʦ ʚʽʜ 

ʧʦʯʘʪʢʦʚʦʛʦ ʚʤʽʩʪʫ ʛʣʽʢʦʛʝʥʫ ʪʘ ʨʽʚʥʷ ʬʽʟʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʣʶʜʠʥʠ. ʃʽʧʽʜʠ ʚ 

ʘʜʠʧʦʮʠʪʘʭ ʤʝʪʘʙʦʣʽʟʫʶʪʴʩʷ ʜʦ ɺɾʂ, ʷʢʽ ʚʠʚʽʣʴʥʷʶʪʴʩʷ ʚ ʢʨʦʚ, ʱʦ ʩʪʘʻ 

ʩʠʛʥʘʣʦʤ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʘʜʘʧʪʠʚʥʠʭ ʟʤʽʥ [10]. ɼʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, 

ʱʦ ʧʝʨʽʦʜʠʯʥʝ ʛʦʣʦʜʫʚʘʥʥʷ ʤʦʞʝ ʟʘʧʦʙʽʛʪʠ ʘʙʦ ʚʽʜʪʝʨʤʽʥʫʚʘʪʠ ʧʦʯʘʪʦʢ 
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ʤʝʪʘʙʦʣʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ [11,12], ʚʢʣʶʯʘʶʯʠ ʩʪʝʘʪʦʟ ʧʝʯʽʥʢʠ [13]. ɺʘʞʣʠʚʦ 

ʟʘʫʚʘʞʠʪʠ, ʱʦ ʬʽʟʽʦʣʦʛʽʯʥʘ ʨʝʘʢʮʽʷ ʥʘ ʧʦʚʪʦʨʥʽ ʮʠʢʣʠ ʛʦʣʦʜʫʚʘʥʥʷ-ʚʽʜʥʦʚʣʝʥʥʷ 

ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʨʝʘʢʮʽʾ ʥʘ ʦʜʠʥʠʯʥʝ ʛʦʩʪʨʝ ʛʦʣʦʜʫʚʘʥʥʷ. ʗʢʱʦ ʛʦʩʪʨʝ 

ʛʦʣʦʜʫʚʘʥʥʷ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʩʠʩʪʝʤʥʠʡ ʤʝʪʘʙʦʣʽʯʥʠʡ ʩʪʨʝʩ ʪʘ ʪʠʤʯʘʩʦʚʝ 

ʥʘʢʦʧʠʯʝʥʥʷ ʣʽʧʽʜʽʚ ʫ ʧʝʯʽʥʮʽ, ʪʦ ʮʠʢʣʽʯʥʝ ʇɻ ʟʘʧʫʩʢʘʻ ʤʝʪʘʙʦʣʽʯʥʝ 

ʧʝʨʝʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʚʽʜʥʦʚʣʶʻ ʛʦʤʝʦʩʪʘʟ [14, 15]. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʢʦʥʮʝʧʮʽʾ 

ʩʪʨʝʩʦʚʦʾ ʪʘ ʘʜʘʧʪʠʚʥʦʾ ʨʝʘʢʮʽʡ, ʧʦʯʘʪʢʦʚʠʡ ʜʠʩʢʦʤʬʦʨʪ ʻ ʣʠʰʝ ʪʨʠʛʝʨʦʤ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʟʘʭʠʩʥʠʭ ʝʬʝʢʪʽʚ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚʥʘʩʣʽʜʦʢ ʟʚʠʢʘʥʥʷ ʦʨʛʘʥʽʟʤʫ ʜʦ 

ʧʦʚʪʦʨʥʦʛʦ ʩʪʨʝʩʫ [16, 17]. 

ʇʽʜ ʯʘʩ ʛʦʣʦʜʫʚʘʥʥʷ ʧʝʯʽʥʢʘ ʧʝʨʝʪʚʦʨʶʻ ʞʠʨʥʽ ʢʠʩʣʦʪʠ ʥʘ ʢʝʪʦʥʦʚʽ ʪʽʣʘ, 

ʷʢʽ ʩʪʘʶʪʴ ʦʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʝʥʝʨʛʽʾ ʜʣʷ ʙʘʛʘʪʴʦʭ ʪʢʘʥʠʥ, ʦʩʦʙʣʠʚʦ ʜʣʷ 

ʤʦʟʢʫ. ʋ ʣʶʜʝʡ ʨʽʚʝʥʴ ʢʝʪʦʥʽʚ ʫ ʢʨʦʚʽ ʧʦʯʠʥʘʻ ʟʨʦʩʪʘʪʠ ʯʝʨʝʟ 8ï12 ʛʦʜʠʥ, 

ʜʦʩʷʛʘʶʯʠ 0,2ï0,5 ʤʄ ʧʨʦʪʷʛʦʤ ʧʝʨʰʦʾ ʜʦʙʠ. ʋ ʛʨʠʟʫʥʽʚ (ʟʦʢʨʝʤʘ ʫ ʤʠʰʝʡ) 

ʮʝʡ ʧʨʦʮʝʩ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʘʯʥʦ ʰʚʠʜʰʝ: ʤʽʣʽʤʦʣʷʨʥʽ ʨʽʚʥʽ 

ʙʝʪʘ-ʛʽʜʨʦʢʩʠʙʫʪʠʨʘʪʫ (1ï2 ʤʄ) ʬʽʢʩʫʶʪʴʩʷ ʚʞʝ ʯʝʨʝʟ 12ï18 ʛʦʜʠʥ 

ʛʦʣʦʜʫʚʘʥʥʷ, ʪʦʜʽ ʷʢ ʜʦ 24 ʛʦʜʠʥ ʦʨʛʘʥʽʟʤ ʪʚʘʨʠʥʠ ʧʝʨʝʭʦʜʠʪʴ ʫ ʩʪʘʥ ʛʣʠʙʦʢʦʛʦ 

ʢʝʪʦʟʫ (ʧʦʥʘʜ 3 ʤʄ) [20]. ʊʘʢʽ ʯʘʩʦʚʽ ʤʝʞʽ ʚʠʟʥʘʯʘʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʽʟʥʠʭ 

ʨʝʞʠʤʽʚ ʇɻ, ʪʘʢʠʭ ʷʢ ʛʦʣʦʜʫʚʘʥʥʷ ʯʝʨʝʟ ʜʝʥʴ, ʜʽʻʪʘ 5:2 ʘʙʦ ʱʦʜʝʥʥʝ 

ʭʘʨʯʫʚʘʥʥʷ ʟ ʦʙʤʝʞʝʥʠʤ ʯʘʩʦʤ [21]. ʈʝʞʠʤʠ, ʱʦ ʧʝʨʝʜʙʘʯʘʶʪʴ ʩʢʦʨʦʯʝʥʥʷ 

ʨʘʮʽʦʥʫ ʜʦ 500ï700 ʢʘʣʦʨʽʡ ʫ ʧʝʚʥʽ ʜʥʽ, ʪʘʢʦʞ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʥʘʯʥʦʛʦ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʢʝʪʦʥʦʚʠʭ ʪʽʣ [22, 23]. ʎʝʡ ʧʝʨʝʭʽʜ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʟʥʠʞʝʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʘ ʜʠʭʘʣʴʥʦʛʦ ʦʙʤʽʥʫ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʱʫ ʤʝʪʘʙʦʣʽʯʥʫ 

ʛʥʫʯʢʽʩʪʴ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʙʣʝʥʥʷ ʝʥʝʨʛʽʾ ʟ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ [24].  

ɯʩʪʦʨʠʯʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʆʂ ʪʘ ʇɻ ʙʫʣʠ ʟʦʩʝʨʝʜʞʝʥʽ ʥʘ ʧʠʪʘʥʥʷʭ ʩʪʘʨʽʥʥʷ. 

ʄʘʡʞʝ ʩʪʦʣʽʪʪʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʥʘ ʪʚʘʨʠʥʘʭ ʧʽʜʪʚʝʨʜʞʫʻ, ʱʦ ʟʤʝʥʰʝʥʥʷ 

ʩʧʦʞʠʚʘʥʥʷ ʾʞʽ ʩʫʪʪʻʚʦ ʧʦʜʦʚʞʫʻ ʞʠʪʪʷ. ʅʘʧʨʠʢʣʘʜ, ʫ ʱʫʨʽʚ, ʷʢʽ 

ʜʦʪʨʠʤʫʚʘʣʠʩʷ ʨʝʞʠʤʫ ʛʦʣʦʜʫʚʘʥʥʷ ʯʝʨʝʟ ʜʝʥʴ, ʤʝʜʽʘʥʘ ʪʨʠʚʘʣʦʩʪʽ ʞʠʪʪʷ 

ʟʙʽʣʴʰʫʚʘʣʘʩʷ ʥʘ 40ï60% ʟʘʣʝʞʥʦ ʚʽʜ ʛʝʥʝʪʠʯʥʦʾ ʣʽʥʽʾ [10]. ʆʜʥʘʢ ʝʬʝʢʪ ʤʦʞʝ 

ʚʘʨʽʶʚʘʪʠʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʘʪʽ, ʛʝʥʝʪʠʢʠ ʪʘ ʚʽʢʫ [25]. ʄʝʪʘʘʥʘʣʽʟ ʜʘʥʠʭ ʟʘ ʧʝʨʽʦʜ 

ʟ 1934 ʧʦ 2012 ʨʽʢ ʧʦʢʘʟʘʚ, ʱʦ ʆʂ ʟʙʽʣʴʰʫʻ ʪʨʠʚʘʣʽʩʪʴ ʞʠʪʪʷ ʥʘ 14ï45% ʫ 
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ʱʫʨʽʚ ʪʘ ʥʘ 4ï27% ʫ ʤʠʰʝʡ [26]. ʎʽʢʘʚʦ, ʱʦ ʫ ʜʝʷʢʠʭ ʰʪʘʤʽʚ ʤʠʰʝʡ 

ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʦʙʝʨʥʝʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʰʚʠʜʢʽʩʪʶ ʚʪʨʘʪʠ ʞʠʨʫ ʪʘ ʪʨʠʚʘʣʽʩʪʶ 

ʞʠʪʪʷ: ʪʚʘʨʠʥʠ, ʷʢʽ ʟʘʥʘʜʪʦ ʰʚʠʜʢʦ ʚʪʨʘʯʘʣʠ ʟʘʧʘʩʠ ʞʠʨʫ ʧʽʜ ʯʘʩ ʩʫʚʦʨʦʛʦ 

ʦʙʤʝʞʝʥʥʷ ʢʘʣʦʨʽʡ (40%), ʤʘʣʠ ʤʝʥʰʽ ʧʦʢʘʟʥʠʢʠ ʚʠʞʠʚʘʥʥʷ ʧʦʨʽʚʥʷʥʦ ʟ ʪʠʤʠ, 

ʭʪʦ ʜʝʤʦʥʩʪʨʫʚʘʚ ʧʦʤʽʨʥʝ ʟʥʠʞʝʥʥʷ ʦʞʠʨʽʥʥʷ [27, 28]. ʎʝ ʧʽʜʢʨʝʩʣʶʻ 

ʚʘʞʣʠʚʽʩʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʪʘ ʧʦʩʪʫʧʦʚʦʾ ʘʜʘʧʪʘʮʽʾ ʜʦ ʤʝʪʘʙʦʣʽʯʥʦʛʦ 

ʧʝʨʝʤʠʢʘʥʥʷ. 

ʇʝʨʝʭʽʜ ʜʦ ʢʝʪʦʛʝʥʥʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʥʘʯʥʠʤʠ ʟʤʽʥʘʤʠ 

ʫ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ ʩʠʛʥʘʣʴʥʠʭ ʰʣʷʭʘʭ, ʷʢʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʩʧʨʠʷʶʪʴ 

ʘʢʪʠʚʘʮʽʾ ʤʘʢʨʦʘʫʪʦʬʘʛʽʾ. ʂʣʶʯʦʚʫ ʨʦʣʴ ʫ ʮʴʦʤʫ ʧʨʦʮʝʩʽ ʚʽʜʽʛʨʘʻ ʟʥʠʞʝʥʥʷ 

ʘʢʪʠʚʥʦʩʪʽ ʢʽʥʘʟʠ mTORC1, ʱʦ ʬʫʥʢʮʽʦʥʫʻ ʷʢ ʮʝʥʪʨʘʣʴʥʠʡ ʩʝʥʩʦʨ ʘʤʽʥʦʢʠʩʣʦʪ 

ʪʘ ʽʥʩʫʣʽʥʫ. ʇʽʜ ʯʘʩ ʽʥʪʝʨʚʘʣʴʥʦʛʦ ʛʦʣʦʜʫʚʘʥʥʷ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʽʥʩʫʣʽʥʫ ʪʘ 

ʘʤʽʥʦʢʠʩʣʦʪ (ʟʦʢʨʝʤʘ ʣʝʡʮʠʥʫ) ʩʧʨʠʯʠʥʷʻ ʜʝʬʦʩʬʦʨʠʣʶʚʘʥʥʷ ʪʘ ʘʢʪʠʚʘʮʽʶ 

ʢʦʤʧʣʝʢʩʫ ULK1, ʷʢʠʡ ʽʥʽʮʽʶʻ ʬʦʨʤʫʚʘʥʥʷ ʤʝʤʙʨʘʥʠ ʬʘʛʦʬʦʨʫ. ʆʜʥʦʯʘʩʥʦ ʟ 

ʮʠʤ ʟʨʦʩʪʘʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ AMP/ATP ʘʢʪʠʚʫʻ ʢʽʥʘʟʫ AMPK, ʷʢʘ 

ʬʦʩʬʦʨʠʣʶʻ ULK1 ʪʘ ʽʥʛʽʙʫʻ mTORC1 ʯʝʨʝʟ TSC2. ʎʷ ʧʦʜʚʽʡʥʘ ʨʝʛʫʣʷʮʽʷ 

ʟʘʙʝʟʧʝʯʫʻ ʥʘʜʽʡʥʠʡ ʟʘʧʫʩʢ ʘʫʪʦʬʘʛʽʾ [29, 30]. 

ɼʣʷ ʬʦʨʤʫʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʫʪʦʬʘʛʦʩʦʤʠ ʥʝʦʙʭʽʜʥʘ ʢʦʥ'ʶʛʘʮʽʷ 

ʙʽʣʢʘ LC3-I ʟ ʬʦʩʬʘʪʠʜʠʣʝʪʘʥʦʣʘʤʽʥʦʤ, ʫʪʚʦʨʶʶʯʠ LC3-II  ð ʢʣʶʯʦʚʠʡ 

ʤʘʨʢʝʨ, ʱʦ ʽʜʝʥʪʠʬʽʢʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʝʩʪʝʨʥ-ʙʣʦʪʠʥʛʫ. LC3-II  

ʽʥʪʝʛʨʫʻʪʴʩʷ ʫ ʧʦʜʚʽʡʥʫ ʤʝʤʙʨʘʥʫ ʘʫʪʦʬʘʛʦʩʦʤʠ, ʧʦʣʝʛʰʫʶʯʠ ʨʦʟʧʽʟʥʘʚʘʥʥʷ 

ʩʫʙʩʪʨʘʪʽʚ ʯʝʨʝʟ ʘʜʘʧʪʝʨ p62/SQSTM1. ʉʘʤ p62 ʟʚ'ʷʟʫʻ ʧʦʣʽʫʙʽʢʚʽʪʠʥʦʚʘʥʽ 

ʙʽʣʢʦʚʽ ʘʛʨʝʛʘʪʠ, ʥʘʧʨʠʢʣʘʜ ʧʦʰʢʦʜʞʝʥʽ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʽ ʙʽʣʢʠ, ʽ ʥʘʧʨʘʚʣʷʻ ʾʭ 

ʥʘ ʜʝʛʨʘʜʘʮʽʶ. ʋ ʧʨʦʮʝʩʽ ʛʦʣʦʜʫʚʘʥʥʷ ʨʽʚʝʥʴ p62 ʟʥʠʞʫʻʪʴʩʷ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʘʫʪʦʬʘʛʽʯʥʦʛʦ ʧʦʪʦʢʫ. ʆʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʤʽʪʦʬʘʛʽʷ ï 

ʩʝʣʝʢʪʠʚʥʝ ʚʠʜʘʣʝʥʥʷ ʧʦʰʢʦʜʞʝʥʠʭ ʤʽʪʦʭʦʥʜʨʽʡ. ʂʝʪʦʥʦʚʽ ʪʽʣʘ, ʟʦʢʨʝʤʘ ɓ-

ʛʽʜʨʦʢʩʠʙʫʪʠʨʘʪ, ʧʽʜʚʠʱʫʶʪʴ ʝʢʩʧʨʝʩʽʶ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʛʦ ʨʝʮʝʧʪʦʨʘ 

NIX/BNIP3L, ʷʢʠʡ ʽʥʽʮʽʶʻ ʫʪʠʣʽʟʘʮʽʶ ʜʠʩʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʦʨʛʘʥʝʣ ʯʝʨʝʟ ʰʣʷʭ 

PINK1/Parkin. ɿʘʚʝʨʰʘʣʴʥʠʤ ʝʪʘʧʦʤ ʻ ʟʣʠʪʪʷ ʘʫʪʦʬʘʛʦʩʦʤʠ ʟ ʣʽʟʦʩʦʤʦʶ, ʱʦ 

ʚʠʤʘʛʘʻ ʫʯʘʩʪʽ ʙʽʣʢʘ LAMP2 (ʣʽʟʦʩʦʤʘʣʴʥʠʡ ʤʝʤʙʨʘʥʥʠʡ ʙʽʣʦʢ 2). ʁʦʛʦ 
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ʜʦʩʪʘʪʥʷ ʝʢʩʧʨʝʩʽʷ ʧʽʜ ʯʘʩ ʛʦʣʦʜʫʚʘʥʥʷ ʟʘʧʦʙʽʛʘʻ ʥʘʢʦʧʠʯʝʥʥʶ ʣʽʧʦʬʫʩʮʠʥʫ ʪʘ 

ʧʽʜʪʨʠʤʫʻ ʢʣʽʪʠʥʥʠʡ ʛʦʤʝʦʩʪʘʟ [31,32].  

ʆʪʞʝ, ʤʝʪʘʙʦʣʽʯʥʝ ʧʝʨʝʤʠʢʘʥʥʷ ʘʢʪʠʚʫʻ ʩʢʦʦʨʜʠʥʦʚʘʥʫ ʤʝʨʝʞʫ 

ʙʽʦʭʽʤʽʯʥʠʭ ʩʠʛʥʘʣʽʚ (AMPKŷ, mTORC1Ź, ULK1ŷ, LC3-IIŷ, p62Ź), ʷʢʘ ʥʝ ʣʠʰʝ 

ʩʧʨʠʷʻ ʚʠʞʠʚʘʥʥʶ ʢʣʽʪʠʥʠ ʚ ʫʤʦʚʘʭ ʜʝʬʽʮʠʪʫ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʘʣʝ ʡ 

ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʝ ʦʥʦʚʣʝʥʥʷ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʛʦ ʧʫʣʫ. ʎʝ ʻ ʚʘʞʣʠʚʠʤ 

ʤʝʭʘʥʽʟʤʦʤ, ʱʦ ʧʦʚ'ʷʟʫʻ ʧʝʨʽʦʜʠʯʥʝ ʛʦʣʦʜʫʚʘʥʥʷ ʽʟ ʧʨʦʬʽʣʘʢʪʠʢʦʶ ʚʽʢʦʚʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ. 

ɺʠʩʥʦʚʢʠ: 

1. ʂʣʶʯʦʚʠʤ ʝʬʝʢʪʦʤ ʇɻ ʻ ʧʝʨʝʭʽʜ ʝʥʝʨʛʦʦʙʤʽʥʫ ʟ ʛʣʶʢʦʟʠ ʥʘ ʞʠʨʥʽ 

ʢʠʩʣʦʪʠ ʪʘ ʢʝʪʦʥʠ, ʱʦ ʘʢʪʠʚʫʻʪʴʩʷ ʧʽʜ ʯʘʩ ʬʘʟʠ ʢʝʪʦʛʝʥʝʟʫ ʧʽʩʣʷ ʚʠʩʥʘʞʝʥʥʷ 

ʟʘʧʘʩʽʚ ʛʣʽʢʦʛʝʥʫ ʚ ʧʝʯʽʥʮʽ (ʟʘʟʚʠʯʘʡ ʯʝʨʝʟ 12ï36 ʛʦʜʠʥ). 

2. ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʝʪʦʥʦʚʠʭ ʪʽʣ ʷʢ ʚʘʞʣʠʚʦʛʦ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʧʘʣʠʚʘ 

ʜʣʷ ʤʦʟʢʫ ʪʘ ʪʢʘʥʠʥ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʥʠʞʝʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʘ ʜʠʭʘʣʴʥʦʛʦ 

ʦʙʤʽʥʫ (RQ), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʤʝʪʘʙʦʣʽʯʥʫ ʘʜʘʧʪʘʮʽʶ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʧʽʜʽʚ 

3. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʛʦʩʪʨʦʛʦ ʩʪʨʝʩʫ ʧʨʠ ʨʘʟʦʚʦʤʫ ʛʦʣʦʜʫʚʘʥʥʽ, ʮʠʢʣʽʯʥʽ 

ʨʝʞʠʤʠ çʛʦʣʦʜʫʚʘʥʥʷ-ʚʽʜʥʦʚʣʝʥʥʷè ʟʘʧʫʩʢʘʶʪʴ ʟʘʭʠʩʥʝ ʤʝʪʘʙʦʣʽʯʥʝ 

ʧʝʨʝʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʘʢʪʠʚʫʶʯʠ ʩʝʥʩʦʨʠ ʝʥʝʨʛʽʾ (AMPKŷ, mTORC1Ź) ʪʘ 

ʟʤʽʮʥʶʶʯʠ ʛʦʤʝʦʩʪʘʟ. 

4. ʄʝʪʘʙʦʣʽʯʥʝ ʧʝʨʝʤʠʢʘʥʥʷ ʻ ʢʨʠʪʠʯʥʠʤ ʪʨʠʛʝʨʦʤ ʤʘʢʨʦʘʫʪʦʬʘʛʽʾ ʪʘ 

ʤʽʪʦʬʘʛʽʾ (ʯʝʨʝʟ ʣʽʧʽʜʘʮʽʶ LC3-II ʪʘ ʟʥʠʞʝʥʥʷ p62), ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʠʜʘʣʝʥʥʷ 

ʧʦʰʢʦʜʞʝʥʠʭ ʦʨʛʘʥʝʣ ʽ ʟʘʧʦʙʽʛʘʻ ʨʦʟʚʠʪʢʫ ʩʪʝʘʪʦʟʫ ʧʝʯʽʥʢʠ, ʦʞʠʨʽʥʥʷ ʪʘ 

ʜʽʘʙʝʪʫ 2 ʪʠʧʫ. 

5. ɼʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʟʜʘʪʥʽʩʪʴ ʇɻ ʧʦʜʦʚʞʫʚʘʪʠ ʪʨʠʚʘʣʽʩʪʴ 

ʟʜʦʨʦʚʦʛʦ ʞʠʪʪʷ, ʧʨʦʪʝ ʩʪʫʧʽʥʴ ʮʴʦʛʦ ʚʧʣʠʚʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʛʝʥʝʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, 

ʩʪʘʪʽ ʪʘ ʚʽʢʫ. 

6. ɯʥʪʝʨʚʘʣʴʥʽ ʤʦʜʝʣʽ ʭʘʨʯʫʚʘʥʥʷ ʻ ʙʽʣʴʰ ʞʠʪʪʻʟʜʘʪʥʦʶ 

ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʱʦʜʝʥʥʦʤʫ ʦʙʤʝʞʝʥʥʶ ʢʘʣʦʨʽʡ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʜʝʤʦʥʩʪʨʫʶʪʴ 

ʚʠʱʫ ʧʨʠʭʠʣʴʥʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʜʦ ʨʝʞʠʤʫ. 
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ʂʆɸɻʋʃʆʇɸʊʀʏʅɯ ʂʈʆɺʆʊɽʏɯ ɺ ɸʂʋʐɽʈʉʊɺɯ: ɽʄɹʆʃɯʗ 

ʅɸɺʂʆʃʆʇʃɯɼʅʀʄʀ ɺʆɼɸʄʀ ʊɸ ɯʅʐɯ ʂʈʀʊʀʏʅɯ ʉʊɸʅʀ 

 

ɼʝʣʽʮʦʡ ʆʣʴʛʘ ʖʨʽʾʚʥʘ 

ʩʪʫʜʝʥʪʢʘ 5 ʢʫʨʩʫ, ʩʧʝʮʽʘʣʴʥʽʩʪʴ 222 ñʄʝʜʠʮʠʥʘò 

ɹʫʣʠʢ ʊʝʪʷʥʘ ʉʝʨʛʽʾʚʥʘ 

ʜʦʮʝʥʪ, ʢʘʥʜʠʜʘʪ ʤʝʜʠʯʥʠʭ ʥʘʫʢ, 

ʜʦʮʝʥʪ ʟʘʢʣʘʜʫ ʚʠʱʦʾ ʦʩʚʽʪʠ ʢʘʬʝʜʨʠ ʘʢʫʰʝʨʩʪʚʘ ʪʘ ʛʽʥʝʢʦʣʦʛʽʾ 

ɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʏʝʨʥʽʚʮʽ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʂʦʘʛʫʣʦʧʘʪʠʯʥʽ ʢʨʦʚʦʪʝʯʽ ʚ ʘʢʫʰʝʨʩʪʚʽ ʟʘʣʠʰʘʶʪʴʩʷ ʦʜʥʽʻʶ ʟ 

ʧʨʦʚʽʜʥʠʭ ʧʨʠʯʠʥ ʤʘʪʝʨʠʥʩʴʢʦʾ ʩʤʝʨʪʥʦʩʪʽ ʫ ʩʚʽʪʽ, ʦʩʦʙʣʠʚʦ ʚ ʫʤʦʚʘʭ 

ʦʙʤʝʞʝʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʰʚʠʜʢʦʾ ʽʥʪʝʥʩʠʚʥʦʾ ʜʦʧʦʤʦʛʠ. ʅʘʡʙʽʣʴʰ ʜʨʘʤʘʪʠʯʥʠʤ 

ʽ ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʠʤ ʩʪʘʥʦʤ ʻ ʝʤʙʦʣʽʷ ʥʘʚʢʦʣʦʧʣʽʜʥʠʤʠ ʚʦʜʘʤʠ, ʷʢʘ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʨʘʧʪʦʚʠʤ ʨʦʟʚʠʪʢʦʤ ʢʘʨʜʽʦʨʝʩʧʽʨʘʪʦʨʥʦʛʦ ʢʦʣʘʧʩʫ, ʛʽʧʦʢʩʽʾ ʪʘ 

ʰʚʠʜʢʠʤ ʬʦʨʤʫʚʘʥʥʷʤ ʜʠʩʝʤʽʥʦʚʘʥʦʛʦ ʚʥʫʪʨʽʰʥʴʦʩʫʜʠʥʥʦʛʦ ʟʛʦʨʪʘʥʥʷ. 

ʇʘʪʦʣʦʛʽʷ ʯʘʩʪʦ ʚʠʥʠʢʘʻ ʙʝʟ ʯʽʪʢʠʭ ʧʝʨʝʜʚʽʩʥʠʢʽʚ ʽ ʧʦʪʨʝʙʫʻ ʥʝʛʘʡʥʠʭ 

ʨʝʘʥʽʤʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ. ɯʥʰʽ ʢʨʠʪʠʯʥʽ ʩʪʘʥʠ, ʪʘʢʽ ʷʢ ʤʘʩʠʚʥʽ ʘʢʫʰʝʨʩʴʢʽ 

ʢʨʦʚʦʪʝʯʽ, ʧʝʨʝʜʯʘʩʥʝ ʚʽʜʰʘʨʫʚʘʥʥʷ ʥʦʨʤʘʣʴʥʦ ʨʦʟʪʘʰʦʚʘʥʦʾ ʧʣʘʮʝʥʪʠ, 

HELLP-ʩʠʥʜʨʦʤ ʪʘ ʪʷʞʢʽ ʬʦʨʤʠ ʧʨʝʝʢʣʘʤʧʩʽʾ, ʪʘʢʦʞ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ 

ʟʥʘʯʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʛʝʤʦʩʪʘʟʫ. ʎʝʥʪʨʘʣʴʥʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ ʨʦʟʚʠʪʢʫ 

ʢʦʘʛʫʣʦʧʘʪʽʾ ʻ ʘʢʪʠʚʘʮʽʷ ʪʢʘʥʠʥʥʦʛʦ ʬʘʢʪʦʨʘ, ʩʠʩʪʝʤʥʝ ʩʧʦʞʠʚʘʥʥʷ ʬʘʢʪʦʨʽʚ 

ʟʛʦʨʪʘʥʥʷ ʪʘ ʧʨʦʛʨʝʩʫʶʯʘ ʛʽʧʦʬʽʙʨʠʥʦʛʝʥʝʤʽʷ. ʉʚʦʻʯʘʩʥʘ ʜʽʘʛʥʦʩʪʠʢʘ ʙʘʟʫʻʪʴʩʷ 

ʥʘ ʧʦʻʜʥʘʥʥʽ ʢʣʽʥʽʯʥʦʾ ʦʮʽʥʢʠ, ʣʘʙʦʨʘʪʦʨʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʽ ʚôʷʟʢʦʝʣʘʩʪʠʯʥʠʭ 

ʪʝʩʪʽʚ ʛʝʤʦʩʪʘʟʫ. ʃʽʢʫʚʘʥʥʷ ʧʦʪʨʝʙʫʻ ʥʝʛʘʡʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʩʠʚʥʠʭ 

ʪʨʘʥʩʬʫʟʽʡʥʠʭ ʧʨʦʪʦʢʦʣʽʚ, ʢʦʨʝʢʮʽʾ ʜʝʬʽʮʠʪʫ ʬʽʙʨʠʥʦʛʝʥʫ ʪʘ ʢʦʥʪʨʦʣʶ ʜʞʝʨʝʣʘ 

ʢʨʦʚʦʪʝʯʽ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʠʡ ʧʨʦʛʨʝʩ ʘʢʫʰʝʨʩʴʢʦʾ ʽʥʪʝʥʩʠʚʥʦʾ ʪʝʨʘʧʽʾ, 

ʣʝʪʘʣʴʥʽʩʪʴ ʧʨʠ ʝʤʙʦʣʽʾ ʥʘʚʢʦʣʦʧʣʽʜʥʠʤʠ ʚʦʜʘʤʠ ʟʘʣʠʰʘʻʪʴʩʷ ʚʠʩʦʢʦʶ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʫʟʘʛʘʣʴʥʝʥʥʷ ʩʫʯʘʩʥʠʭ ʜʘʥʠʭ ʱʦʜʦ 

ʢʦʘʛʫʣʦʧʘʪʠʯʥʠʭ ʢʨʦʚʦʪʝʯ ʚ ʘʢʫʰʝʨʩʪʚʽ, ʟʦʢʨʝʤʘ ʝʤʙʦʣʽʾ ʥʘʚʢʦʣʦʧʣʽʜʥʠʤʠ 
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ʚʦʜʘʤʠ, ʤʘʩʠʚʥʠʭ ʧʽʩʣʷʧʦʣʦʛʦʚʠʭ ʢʨʦʚʦʪʝʯ, HELLP-ʩʠʥʜʨʦʤʫ ʪʘ ʽʥʰʠʭ 

ʢʨʠʪʠʯʥʠʭ ʩʪʘʥʽʚ, ʘ ʪʘʢʦʞ ʘʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʾʭ ʨʘʥʥʴʦʾ ʜʽʘʛʥʦʩʪʠʢʠ, 

ʽʥʪʝʥʩʠʚʥʦʾ ʪʝʨʘʧʽʾ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʦʾ 

ʜʦʧʦʤʦʛʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʠʥʮʠʧʽʚ ʜʦʢʘʟʦʚʦʾ ʤʝʜʠʮʠʥʠ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʋ ʨʦʙʦʪʽ ʧʨʦʚʝʜʝʥʦ ʦʛʣʷʜ ʩʫʯʘʩʥʠʭ ʥʘʫʢʦʚʠʭ 

ʧʫʙʣʽʢʘʮʽʡ, ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʦʛʣʷʜʽʚ ʪʘ ʤʽʞʥʘʨʦʜʥʠʭ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʫ ʙʘʟʘʭ ʜʘʥʠʭ PubMed, Cochrane Library ʪʘ ʧʨʦʚʽʜʥʠʭ ʤʝʜʠʯʥʠʭ 

ʞʫʨʥʘʣʘʭ (JAMA, NEJM, Lancet, BJOG, Obstetrics & Gynecology). ʆʢʨʝʤʫ ʫʚʘʛʫ 

ʧʨʠʜʽʣʝʥʦ ʨʦʙʦʪʘʤ, ʱʦ ʦʧʠʩʫʶʪʴ ʧʘʪʦʬʽʟʽʦʣʦʛʽʶ ʘʢʫʰʝʨʩʴʢʠʭ ʢʦʘʛʫʣʦʧʘʪʽʡ, 

ʨʝʟʫʣʴʪʘʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʩʠʚʥʠʭ ʪʨʘʥʩʬʫʟʽʡʥʠʭ ʧʨʦʪʦʢʦʣʽʚ, ʘ ʪʘʢʦʞ ʩʫʯʘʩʥʽ 

ʧʽʜʭʦʜʠ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚôʷʟʢʦʝʣʘʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ʛʝʤʦʩʪʘʟʫ (ROTEM, 

TEG). ɸʥʘʣʽʟ ʚʢʣʶʯʘʚ ʧʦʨʽʚʥʷʥʥʷ ʜʘʥʠʭ ʱʦʜʦ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʽʟʥʠʭ ʩʪʨʘʪʝʛʽʡ 

ʣʽʢʫʚʘʥʥʷ ʥʘ ʝʪʘʧʘʭ ʜʦʛʦʩʧʽʪʘʣʴʥʦʾ ʜʦʧʦʤʦʛʠ, ʩʪʘʮʽʦʥʘʨʥʦʛʦ ʚʝʜʝʥʥʷ ʪʘ 

ʽʥʪʝʥʩʠʚʥʦʾ ʪʝʨʘʧʽʾ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʂʦʘʛʫʣʦʧʘʪʠʯʥʽ ʢʨʦʚʦʪʝʯʽ ʚ ʘʢʫʰʝʨʩʪʚʽ ʻ 

ʦʜʥʠʤʠ ʟ ʥʘʡʩʢʣʘʜʥʽʰʠʭ ʽ ʥʘʡʥʝʙʝʟʧʝʯʥʽʰʠʭ ʩʪʘʥʽʚ ʫ ʩʫʯʘʩʥʽʡ ʧʝʨʠʥʘʪʘʣʴʥʽʡ 

ʤʝʜʠʮʠʥʽ. ɰʭʥʷ ʢʣʽʥʽʯʥʘ ʟʥʘʯʫʱʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʩʦʢʦʶ ʰʚʠʜʢʽʩʪʶ ʨʦʟʚʠʪʢʫ, 

ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʽʩʪʶ ʧʝʨʝʙʽʛʫ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʶ ʥʝʛʘʡʥʦʛʦ 

ʤʫʣʴʪʠʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʚʪʨʫʯʘʥʥʷ. ʆʩʦʙʣʠʚʝ ʤʽʩʮʝ ʩʝʨʝʜ ʥʠʭ ʟʘʡʤʘʻ ʝʤʙʦʣʽʷ 

ʥʘʚʢʦʣʦʧʣʽʜʥʠʤʠ ʚʦʜʘʤʠ, ʷʢʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʨʽʜʢʽʩʥʠʡ, ʘʣʝ ʢʘʪʘʩʪʨʦʬʽʯʥʠʡ 

ʩʠʥʜʨʦʤ ʽʟ ʥʘʜʟʚʠʯʘʡʥʦ ʚʠʩʦʢʦʶ ʣʝʪʘʣʴʥʽʩʪʶ. 

ɽʤʙʦʣʽʷ ʥʘʚʢʦʣʦʧʣʽʜʥʠʤʠ ʚʦʜʘʤʠ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʨʘʧʪʦʚʠʤ ʧʦʯʘʪʢʦʤ, 

ʱʦ ʟʘʟʚʠʯʘʡ ʟʙʽʛʘʻʪʴʩʷ ʟ ʧʦʣʦʛʘʤʠ ʘʙʦ ʨʘʥʥʽʤ ʧʽʩʣʷʧʦʣʦʛʦʚʠʤ ʧʝʨʽʦʜʦʤ. 

ʂʣʽʥʽʯʥʘ ʢʘʨʪʠʥʘ ʚʢʣʶʯʘʻ ʛʦʩʪʨʫ ʛʽʧʦʢʩʽʶ, ʩʫʜʠʥʥʠʡ ʢʦʣʘʧʩ, ʧʦʨʫʰʝʥʥʷ 

ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʪʘ ʰʚʠʜʢʠʡ ʨʦʟʚʠʪʦʢ ʢʦʘʛʫʣʦʧʘʪʽʾ. ʋ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʧʝʨʰʽ 

ʧʨʦʷʚʠ ʥʘʛʘʜʫʶʪʴ ʘʥʘʬʽʣʘʢʪʦʾʜʥʫ ʨʝʘʢʮʽʶ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʨʘʥʥʶ ʜʽʘʛʥʦʩʪʠʢʫ ʪʘ 

ʟʘʪʨʠʤʫʻ ʧʦʯʘʪʦʢ ʣʽʢʫʚʘʥʥʷ [1]. 

ʉʫʯʘʩʥʽ ʫʷʚʣʝʥʥʷ ʧʨʦ ʧʘʪʦʛʝʥʝʟ ʝʤʙʦʣʽʾ ʥʘʚʢʦʣʦʧʣʽʜʥʠʤʠ ʚʦʜʘʤʠ 

ʚʽʜʭʦʜʷʪʴ ʚʽʜ ʢʣʘʩʠʯʥʦʾ ʢʦʥʮʝʧʮʽʾ ʤʝʭʘʥʽʯʥʦʾ ʝʤʙʦʣʽʾ. ʅʘʪʦʤʽʩʪʴ ʧʨʦʚʽʜʥʦʶ ʻ 

ʛʽʧʦʪʝʟʘ ʩʠʩʪʝʤʥʦʾ ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ, ʷʢʘ ʟʘʧʫʩʢʘʻʪʴʩʷ ʧʦʪʨʘʧʣʷʥʥʷʤ 
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ʢʦʤʧʦʥʝʥʪʽʚ ʥʘʚʢʦʣʦʧʣʽʜʥʠʭ ʚʦʜ ʫ ʤʘʪʝʨʠʥʩʴʢʠʡ ʢʨʦʚʦʪʽʢ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʤʘʩʠʚʥʦʛʦ ʚʠʚʽʣʴʥʝʥʥʷ ʤʝʜʽʘʪʦʨʽʚ ʟʘʧʘʣʝʥʥʷ, ʘʢʪʠʚʘʮʽʾ ʢʦʤʧʣʝʤʝʥʪʫ ʪʘ 

ʢʦʘʛʫʣʷʮʽʡʥʦʛʦ ʢʘʩʢʘʜʫ, ʱʦ ʚ ʢʽʥʮʝʚʦʤʫ ʧʽʜʩʫʤʢʫ ʟʘʚʝʨʰʫʻʪʴʩʷ ʨʦʟʚʠʪʢʦʤ 

ʜʠʩʝʤʽʥʦʚʘʥʦʛʦ ʚʥʫʪʨʽʰʥʴʦʩʫʜʠʥʥʦʛʦ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ [2]. 

ɼɺɿ-ʩʠʥʜʨʦʤ ʫ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʻ ʢʣʶʯʦʚʠʤ ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʠʤ 

ʤʝʭʘʥʽʟʤʦʤ ʪʷʞʢʦʾ ʢʨʦʚʦʪʝʯʽ. ɺʽʥ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʦʜʥʦʯʘʩʥʦʶ ʘʢʪʠʚʘʮʽʻʶ 

ʪʨʦʤʙʦʟʫ ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʾ ʪʘ ʚʠʩʥʘʞʝʥʥʷʤ ʬʘʢʪʦʨʽʚ ʟʛʦʨʪʘʥʥʷ. ʎʝ ʩʪʚʦʨʶʻ 

ʧʘʨʘʜʦʢʩʘʣʴʥʫ ʩʠʪʫʘʮʽʶ, ʢʦʣʠ ʧʘʮʽʻʥʪʢʘ ʦʜʥʦʯʘʩʥʦ ʤʘʻ ʤʽʢʨʦʪʨʦʤʙʦʟʠ ʪʘ 

ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʫ ʢʨʦʚʦʪʝʯʫ. ʆʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤ ʻ ʰʚʠʜʢʝ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ 

ʬʽʙʨʠʥʦʛʝʥʫ, ʷʢʠʡ ʻ ʥʘʡʙʽʣʴʰ ʯʫʪʣʠʚʠʤ ʤʘʨʢʝʨʦʤ ʪʷʞʢʦʩʪʽ ʘʢʫʰʝʨʩʴʢʦʾ 

ʢʦʘʛʫʣʦʧʘʪʽʾ [3]. 

ʆʢʨʽʤ ʝʤʙʦʣʽʾ ʥʘʚʢʦʣʦʧʣʽʜʥʠʤʠ ʚʦʜʘʤʠ, ʟʥʘʯʥʫ ʢʣʽʥʽʯʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ 

ʤʘʩʠʚʥʽ ʘʢʫʰʝʨʩʴʢʽ ʢʨʦʚʦʪʝʯʽ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʘʪʦʥʽʾ ʤʘʪʢʠ, ʧʝʨʝʜʣʝʞʘʥʥʽ 

ʧʣʘʮʝʥʪʠ ʘʙʦ ʾʾ ʧʝʨʝʜʯʘʩʥʦʤʫ ʚʽʜʰʘʨʫʚʘʥʥʽ. ʋ ʮʠʭ ʚʠʧʘʜʢʘʭ ʢʦʘʛʫʣʦʧʘʪʽʷ ʤʦʞʝ 

ʬʦʨʤʫʚʘʪʠʩʷ ʚʪʦʨʠʥʥʦ ʷʢ ʥʘʩʣʽʜʦʢ ʤʘʩʠʚʥʦʾ ʢʨʦʚʦʚʪʨʘʪʠ, ʛʝʤʦʜʠʣʶʮʽʾ ʪʘ 

ʩʧʦʞʠʚʘʥʥʷ ʬʘʢʪʦʨʽʚ ʟʛʦʨʪʘʥʥʷ. ʆʩʦʙʣʠʚʦ ʥʝʙʝʟʧʝʯʥʠʤ ʻ ʰʚʠʜʢʝ 

ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʛʽʧʦʚʦʣʝʤʽʯʥʦʛʦ ʰʦʢʫ, ʷʢʝ ʜʦʜʘʪʢʦʚʦ ʧʦʛʽʨʰʫʻ ʛʝʤʦʩʪʘʟ [4]. 

HELLP-ʩʠʥʜʨʦʤ ʻ ʱʝ ʦʜʥʠʤ ʢʨʠʪʠʯʥʠʤ ʩʪʘʥʦʤ, ʷʢʠʡ ʯʘʩʪʦ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʦʨʫʰʝʥʥʷʤ ʢʦʘʛʫʣʷʮʽʾ. ɺʽʥ ʚʢʣʶʯʘʻ ʛʝʤʦʣʽʟ, ʧʽʜʚʠʱʝʥʥʷ 

ʨʽʚʥʷ ʧʝʯʽʥʢʦʚʠʭ ʬʝʨʤʝʥʪʽʚ ʪʘ ʪʨʦʤʙʦʮʠʪʦʧʝʥʽʶ, ʱʦ ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ 

ʨʦʟʚʠʪʢʫ ʪʷʞʢʠʭ ʢʨʦʚʦʪʝʯ ʷʢ ʧʽʜ ʯʘʩ ʚʘʛʽʪʥʦʩʪʽ, ʪʘʢ ʽ ʚ ʧʽʩʣʷʧʦʣʦʛʦʚʦʤʫ ʧʝʨʽʦʜʽ. 

ʇʦʻʜʥʘʥʥʷ HELLP-ʩʠʥʜʨʦʤʫ ʟ ʧʨʝʝʢʣʘʤʧʩʽʻʶ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ ʨʠʟʠʢ 

ʧʦʣʽʦʨʛʘʥʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʪʘ ʢʦʘʛʫʣʦʧʘʪʠʯʥʠʭ ʫʩʢʣʘʜʥʝʥʴ [5]. 

ɼʽʘʛʥʦʩʪʠʢʘ ʢʦʘʛʫʣʦʧʘʪʠʯʥʠʭ ʢʨʦʚʦʪʝʯ ʚ ʘʢʫʰʝʨʩʪʚʽ ʧʦʪʨʝʙʫʻ 

ʤʘʢʩʠʤʘʣʴʥʦ ʰʚʠʜʢʦʛʦ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʦʩʢʽʣʴʢʠ ʢʣʽʥʽʯʥʝ ʧʦʛʽʨʰʝʥʥʷ ʯʘʩʪʦ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʪʷʛʦʤ ʭʚʠʣʠʥ. ɹʘʟʦʚʘ ʦʮʽʥʢʘ ʚʢʣʶʯʘʻ ʚʠʟʥʘʯʝʥʥʷ 

ʛʝʤʦʜʠʥʘʤʽʯʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ, ʦʟʥʘʢ ʰʦʢʫ ʪʘ ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʽʚ ʢʦʘʛʫʣʦʧʘʪʽʾ, 

ʪʘʢʠʭ ʷʢ ʜʠʬʫʟʥʘ ʢʨʦʚʦʪʝʯʘ ʟ ʤʽʩʮʴ ʽʥôʻʢʮʽʡ, ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʦʢ ʘʙʦ 

ʦʧʝʨʘʮʽʡʥʦʾ ʨʘʥʠ. ɺʘʞʣʠʚʦ ʨʦʟʫʤʽʪʠ, ʱʦ ʣʘʙʦʨʘʪʦʨʥʽ ʟʤʽʥʠ ʤʦʞʫʪʴ 

ʟʘʧʽʟʥʶʚʘʪʠʩʷ ʚʽʜʥʦʩʥʦ ʢʣʽʥʽʢʠ, ʪʦʤʫ ʨʽʰʝʥʥʷ ʧʨʦ ʧʦʯʘʪʦʢ ʣʽʢʫʚʘʥʥʷ ʥʝ 
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ʧʦʚʠʥʥʽ ʦʯʽʢʫʚʘʪʠ ʧʦʚʥʦʛʦ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʽʜʪʚʝʨʜʞʝʥʥʷ [6]. 

ʉʫʯʘʩʥʠʤ ʩʪʘʥʜʘʨʪʦʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚôʷʟʢʦʝʣʘʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ 

ʛʝʤʦʩʪʘʟʫ, ʟʦʢʨʝʤʘ ROTEM ʘʙʦ TEG. ʎʽ ʤʝʪʦʜʠ ʜʦʟʚʦʣʷʶʪʴ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ 

ʦʮʽʥʠʪʠ ʬʦʨʤʫʚʘʥʥʷ ʟʛʫʩʪʢʘ, ʡʦʛʦ ʤʽʮʥʽʩʪʴ ʪʘ ʬʽʙʨʠʥʦʣʽʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ, ʱʦ ʻ 

ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʧʨʠ ʘʢʫʰʝʨʩʴʢʠʭ ʢʨʦʚʦʪʝʯʘʭ. ʅʘʡʙʽʣʴʰ ʟʥʘʯʫʱʠʤ 

ʧʘʨʘʤʝʪʨʦʤ ʻ ʨʽʚʝʥʴ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʬʽʙʨʠʥʦʛʝʥʫ, ʦʩʢʽʣʴʢʠ ʡʦʛʦ ʟʥʠʞʝʥʥʷ ʻ 

ʨʘʥʥʽʤ ʽ ʥʘʡʙʽʣʴʰ ʯʫʪʣʠʚʠʤ ʤʘʨʢʝʨʦʤ ʪʷʞʢʦʾ ʢʦʘʛʫʣʦʧʘʪʽʾ [7]. 

ʃʘʙʦʨʘʪʦʨʥʘ ʜʽʘʛʥʦʩʪʠʢʘ ʚʢʣʶʯʘʻ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʛʝʤʦʛʣʦʙʽʥʫ, 

ʪʨʦʤʙʦʮʠʪʽʚ, ʬʽʙʨʠʥʦʛʝʥʫ, D-ʜʠʤʝʨʫ ʪʘ ʢʦʘʛʫʣʷʮʽʡʥʠʭ ʪʝʩʪʽʚ (PT, aPTT). ʆʜʥʘʢ 

ʫ ʚʠʧʘʜʢʘʭ ʤʘʩʠʚʥʦʾ ʘʢʫʰʝʨʩʴʢʦʾ ʢʨʦʚʦʪʝʯʽ ʩʪʘʥʜʘʨʪʥʽ ʢʦʘʛʫʣʷʮʽʡʥʽ ʪʝʩʪʠ ʯʘʩʪʦ 

ʥʝ ʚʽʜʦʙʨʘʞʘʶʪʴ ʨʝʘʣʴʥʦʛʦ ʩʪʘʥʫ ʛʝʤʦʩʪʘʟʫ ʯʝʨʝʟ ʟʘʪʨʠʤʢʫ ʚʠʢʦʥʘʥʥʷ ʪʘ ʚʧʣʠʚ 

ʛʝʤʦʜʠʣʶʮʽʾ. ʉʘʤʝ ʪʦʤʫ ʩʫʯʘʩʥʽ ʧʨʦʪʦʢʦʣʠ ʨʝʢʦʤʝʥʜʫʶʪʴ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʥʘ 

ʢʣʽʥʽʢʫ ʪʘ point-of-care ʪʝʩʪʠ [8]. 

ʂʣʶʯʦʚʠʤ ʧʨʠʥʮʠʧʦʤ ʣʽʢʫʚʘʥʥʷ ʻ ʥʝʛʘʡʥʘ ʘʢʪʠʚʘʮʽʷ ʧʨʦʪʦʢʦʣʫ ʤʘʩʠʚʥʦʾ 

ʪʨʘʥʩʬʫʟʽʾ. ɺʽʥ ʧʝʨʝʜʙʘʯʘʻ ʨʘʥʥʻ ʚʚʝʜʝʥʥʷ ʝʨʠʪʨʦʮʠʪʘʨʥʦʾ ʤʘʩʠ, 

ʩʚʽʞʦʟʘʤʦʨʦʞʝʥʦʾ ʧʣʘʟʤʠ ʪʘ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʟʙʘʣʘʥʩʦʚʘʥʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ, 

ʥʘʙʣʠʞʝʥʦʤʫ ʜʦ ʮʽʣʴʥʦʾ ʢʨʦʚʽ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʟʘʧʦʙʽʛʪʠ ʨʦʟʚʠʪʢʫ ʪʷʞʢʦʾ 

ʢʦʘʛʫʣʦʧʘʪʽʾ ʪʘ ʧʦʢʨʘʱʠʪʠ ʚʠʞʠʚʘʥʽʩʪʴ ʧʘʮʽʻʥʪʦʢ [9]. 

ʆʩʦʙʣʠʚʝ ʤʽʩʮʝ ʚ ʪʝʨʘʧʽʾ ʟʘʡʤʘʻ ʢʦʨʝʢʮʽʷ ʛʽʧʦʬʽʙʨʠʥʦʛʝʥʝʤʽʾ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʽʚʝʥʴ ʬʽʙʨʠʥʦʛʝʥʫ <2 ʛ/ʣ ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʚʠʩʦʢʠʤ ʨʠʟʠʢʦʤ 

ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʢʨʦʚʦʪʝʯʽ. ʊʦʤʫ ʨʘʥʥʻ ʚʚʝʜʝʥʥʷ ʬʽʙʨʠʥʦʛʝʥʫ ʘʙʦ 

ʢʨʽʦʧʨʝʮʠʧʽʪʘʪʫ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʣʽʢʫʚʘʥʥʷ, ʷʢʠʡ ʤʦʞʝ 

ʩʫʪʪʻʚʦ ʟʤʝʥʰʠʪʠ ʦʙʩʷʛ ʢʨʦʚʦʚʪʨʘʪʠ [10]. 

ʇʘʨʘʣʝʣʴʥʦ ʧʨʦʚʦʜʠʪʴʩʷ ʤʝʜʠʢʘʤʝʥʪʦʟʥʘ ʩʪʠʤʫʣʷʮʽʷ ʩʢʦʨʦʯʝʥʥʷ ʤʘʪʢʠ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʫʪʝʨʦʪʦʥʽʯʥʠʭ ʟʘʩʦʙʽʚ, ʪʘʢʠʭ ʷʢ ʦʢʩʠʪʦʮʠʥ, ʢʘʨʙʦʧʨʦʩʪ ʘʙʦ 

ʤʽʟʦʧʨʦʩʪʦʣ. ʎʝ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʤʘʪʢʦʚʫ ʢʨʦʚʦʪʝʯʫ ʧʨʠ ʘʪʦʥʽʾ ʤʘʪʢʠ, ʷʢʘ ʻ 

ʦʜʥʽʻʶ ʟ ʥʘʡʯʘʩʪʽʰʠʭ ʧʨʠʯʠʥ ʤʘʩʠʚʥʦʾ ʧʽʩʣʷʧʦʣʦʛʦʚʦʾ ʢʨʦʚʦʚʪʨʘʪʠ [11]. 

ʋ ʚʠʧʘʜʢʘʭ ʥʝʝʬʝʢʪʠʚʥʦʩʪʽ ʢʦʥʩʝʨʚʘʪʠʚʥʦʾ ʪʝʨʘʧʽʾ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʭʽʨʫʨʛʽʯʥʽ ʤʝʪʦʜʠ ʢʦʥʪʨʦʣʶ ʢʨʦʚʦʪʝʯʽ, ʚʢʣʶʯʘʶʯʠ ʙʘʣʦʥʥʫ ʪʘʤʧʦʥʘʜʫ ʤʘʪʢʠ, 

ʧʝʨʝʚôʷʟʢʫ ʤʘʪʢʦʚʠʭ ʘʨʪʝʨʽʡ ʘʙʦ ʛʽʩʪʝʨʝʢʪʦʤʽʶ. ɺʠʙʽʨ ʤʝʪʦʜʫ ʟʘʣʝʞʠʪʴ ʚʽʜ 
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ʢʣʽʥʽʯʥʦʾ ʩʠʪʫʘʮʽʾ, ʦʙʩʷʛʫ ʢʨʦʚʦʚʪʨʘʪʠ ʪʘ ʨʝʧʨʦʜʫʢʪʠʚʥʠʭ ʧʣʘʥʽʚ ʧʘʮʽʻʥʪʢʠ 

[12]. 

ɽʤʙʦʣʽʷ ʥʘʚʢʦʣʦʧʣʽʜʥʠʤʠ ʚʦʜʘʤʠ ʟʘʣʠʰʘʻʪʴʩʷ ʥʘʡʙʽʣʴʰ ʢʘʪʘʩʪʨʦʬʽʯʥʠʤ 

ʩʪʘʥʦʤ ʩʝʨʝʜ ʢʦʘʛʫʣʦʧʘʪʠʯʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʚ ʘʢʫʰʝʨʩʪʚʽ. ɰʾ ʧʘʪʦʬʽʟʽʦʣʦʛʽʷ 

ʚʢʣʶʯʘʻ ʥʝ ʣʠʰʝ ʘʢʪʠʚʘʮʽʶ ʢʦʘʛʫʣʷʮʽʡʥʦʛʦ ʢʘʩʢʘʜʫ, ʘ ʡ ʤʘʩʠʚʥʫ ʽʤʫʥʦʣʦʛʽʯʥʫ 

ʚʽʜʧʦʚʽʜʴ ʽʟ ʚʠʚʽʣʴʥʝʥʥʷʤ ʮʠʪʦʢʽʥʽʚ, ʘʢʪʠʚʘʮʽʻʶ ʢʦʤʧʣʝʤʝʥʪʫ ʪʘ ʨʦʟʚʠʪʢʦʤ 

ʩʠʩʪʝʤʥʦʾ ʚʘʟʦʜʠʣʘʪʘʮʽʾ. ʎʝ ʧʦʷʩʥʶʻ ʧʦʻʜʥʘʥʥʷ ʢʘʨʜʽʦʨʝʩʧʽʨʘʪʦʨʥʦʛʦ ʢʦʣʘʧʩʫ 

ʪʘ ɼɺɿ-ʩʠʥʜʨʦʤʫ, ʷʢʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʙʽʣʴʰʦʩʪʽ ʧʘʮʽʻʥʪʦʢ [13]. 

ʂʣʽʥʽʯʥʦ AFE ʧʨʦʭʦʜʠʪʴ ʜʚʦʬʘʟʥʦ: ʧʦʯʘʪʢʦʚʘ ʬʘʟʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʛʦʩʪʨʦʶ ʛʽʧʦʢʩʽʻʶ, ʩʫʜʦʤʘʤʠ ʘʙʦ ʟʫʧʠʥʢʦʶ ʩʝʨʮʷ, ʪʦʜʽ ʷʢ ʜʨʫʛʘ ʬʘʟʘ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʤʘʩʠʚʥʦʶ ʢʦʘʛʫʣʦʧʘʪʠʯʥʦʶ ʢʨʦʚʦʪʝʯʝʶ. ʉʘʤʝ ʜʨʫʛʘ ʬʘʟʘ ʻ 

ʥʘʡʙʽʣʴʰ ʣʝʪʘʣʴʥʦʶ, ʦʩʢʽʣʴʢʠ ʰʚʠʜʢʦ ʚʠʩʥʘʞʫʻ ʬʘʢʪʦʨʠ ʟʛʦʨʪʘʥʥʷ ʪʘ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʦʾ ʢʨʦʚʦʚʪʨʘʪʠ [14]. 

HELLP-ʩʠʥʜʨʦʤ ʪʘ ʪʷʞʢʘ ʧʨʝʝʢʣʘʤʧʩʽʷ ʪʘʢʦʞ ʻ ʚʘʞʣʠʚʠʤʠ ʧʨʝʜʠʢʪʦʨʘʤʠ 

ʢʦʘʛʫʣʦʧʘʪʽʾ. ʋ ʮʠʭ ʩʪʘʥʘʭ ʚʽʜʙʫʚʘʶʪʴʩʷ ʝʥʜʦʪʝʣʽʘʣʴʥʘ ʜʠʩʬʫʥʢʮʽʷ, ʘʢʪʠʚʘʮʽʷ 

ʪʨʦʤʙʦʮʠʪʽʚ ʪʘ ʤʽʢʨʦʘʥʛʽʦʧʘʪʠʯʥʠʡ ʛʝʤʦʣʽʟ. ʎʝ ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʨʦʟʚʠʪʢʫ 

ɼɺɿ-ʩʠʥʜʨʦʤʫ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʧʨʦʛʨʝʩʫʚʘʥʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʘʙʦ ʟʘʪʨʠʤʮʽ 

ʨʦʟʨʦʜʞʝʥʥʷ [15]. 

ɼɺɿ-ʩʠʥʜʨʦʤ ʚ ʘʢʫʰʝʨʩʪʚʽ ʻ ʚʪʦʨʠʥʥʠʤ ʧʨʦʮʝʩʦʤ, ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ 

ʩʧʨʦʚʦʢʦʚʘʥʠʡ ʤʘʩʠʚʥʦʶ ʢʨʦʚʦʚʪʨʘʪʦʶ, AFE ʘʙʦ ʩʝʧʩʠʩʦʤ. ɺʽʥ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʦʜʥʦʯʘʩʥʦʶ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʻʶ ʪʘ ʛʽʧʦʢʦʘʛʫʣʷʮʽʻʶ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʤʽʢʨʦʪʨʦʤʙʽʚ ʽ ʦʜʥʦʯʘʩʥʦ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʦʾ 

ʢʨʦʚʦʪʝʯʽ. ʂʣʶʯʦʚʠʤ ʣʘʙʦʨʘʪʦʨʥʠʤ ʤʘʨʢʝʨʦʤ ʻ ʨʽʟʢʝ ʟʥʠʞʝʥʥʷ ʬʽʙʨʠʥʦʛʝʥʫ ʪʘ 

ʪʨʦʤʙʦʮʠʪʽʚ [16]. 

ɺʝʜʝʥʥʷ ʧʘʮʽʻʥʪʦʢ ʫ ʢʨʠʪʠʯʥʦʤʫ ʩʪʘʥʽ ʧʦʪʨʝʙʫʻ ʤʫʣʴʪʠʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ 

ʧʽʜʭʦʜʫ ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʘʢʫʰʝʨʽʚ-ʛʽʥʝʢʦʣʦʛʽʚ, ʘʥʝʩʪʝʟʽʦʣʦʛʽʚ ʪʘ ʪʨʘʥʩʬʫʟʽʦʣʦʛʽʚ. 

ʆʩʥʦʚʦʶ ʽʥʪʝʥʩʠʚʥʦʾ ʪʝʨʘʧʽʾ ʻ ʨʘʥʥʷ ʩʪʘʙʽʣʽʟʘʮʽʷ ʛʝʤʦʜʠʥʘʤʽʢʠ, ʧʽʜʪʨʠʤʢʘ 

ʦʢʩʠʛʝʥʘʮʽʾ ʪʘ ʥʝʛʘʡʥʘ ʢʦʨʝʢʮʽʷ ʢʦʘʛʫʣʦʧʘʪʽʾ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʪʦʢʦʣʽʚ 

ʤʘʩʠʚʥʦʾ ʪʨʘʥʩʬʫʟʽʾ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʩʤʝʨʪʥʽʩʪʴ ʫ ʪʘʢʠʭ ʧʘʮʽʻʥʪʦʢ [17]. 

ɺʘʞʣʠʚʠʤ ʻ ʪʘʢʦʞ ʢʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʠ ʪʽʣʘ, ʦʩʢʽʣʴʢʠ ʛʽʧʦʪʝʨʤʽʷ ʟʥʘʯʥʦ 
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ʧʦʛʽʨʰʫʻ ʢʦʘʛʫʣʷʮʽʶ. ʇʽʜʪʨʠʤʢʘ ʥʦʨʤʦʪʝʨʤʽʾ ʻ ʦʙʦʚôʷʟʢʦʚʦʶ ʩʢʣʘʜʦʚʦʶ 

ʽʥʪʝʥʩʠʚʥʦʾ ʪʝʨʘʧʽʾ ʧʨʠ ʤʘʩʠʚʥʠʭ ʘʢʫʰʝʨʩʴʢʠʭ ʢʨʦʚʦʪʝʯʘʭ. ʂʨʽʤ ʪʦʛʦ, ʘʮʠʜʦʟ ʪʘ 

ʛʽʧʦʢʘʣʴʮʽʻʤʽʷ ʜʦʜʘʪʢʦʚʦ ʧʦʛʽʨʰʫʶʪʴ ʬʫʥʢʮʽʶ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʩʠʩʪʝʤʠ [18]. 

ʇʨʦʛʥʦʟ ʧʨʠ ʢʦʘʛʫʣʦʧʘʪʠʯʥʠʭ ʘʢʫʰʝʨʩʴʢʠʭ ʢʨʦʚʦʪʝʯʘʭ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʰʚʠʜʢʦʩʪʽ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ. ʅʘʡʚʠʱʫ ʣʝʪʘʣʴʥʽʩʪʴ ʤʘʻ ʝʤʙʦʣʽʷ 

ʥʘʚʢʦʣʦʧʣʽʜʥʠʤʠ ʚʦʜʘʤʠ, ʪʦʜʽ ʷʢ ʧʨʠ ʩʚʦʻʯʘʩʥʦʤʫ ʚʪʨʫʯʘʥʥʽ ʧʨʠ 

ʧʽʩʣʷʧʦʣʦʛʦʚʽʡ ʢʨʦʚʦʪʝʯʽ ʚʠʞʠʚʘʥʽʩʪʴ ʟʥʘʯʥʦ ʚʠʱʘ. ʈʘʥʥʻ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʢʦʤʧʦʥʝʥʪʥʦʾ ʪʝʨʘʧʽʾ ʻ ʢʣʶʯʦʚʠʤ ʬʘʢʪʦʨʦʤ ʧʦʢʨʘʱʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ [19]. 

ʉʫʯʘʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʝʤʦʥʩʪʨʫʶʪʴ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ 

ʧʨʦʪʦʢʦʣʽʚ ʘʢʫʰʝʨʩʴʢʠʭ ʢʨʦʚʦʪʝʯ ʟʥʘʯʥʦ ʟʥʠʞʫʻ ʤʘʪʝʨʠʥʩʴʢʫ ʩʤʝʨʪʥʽʩʪʴ. 

ʆʩʦʙʣʠʚʦ ʝʬʝʢʪʠʚʥʠʤʠ ʻ ʘʣʛʦʨʠʪʤʠ ʨʘʥʥʴʦʛʦ ʚʚʝʜʝʥʥʷ ʬʽʙʨʠʥʦʛʝʥʫ, ʰʚʠʜʢʦʾ 

ʘʢʪʠʚʘʮʽʾ ʤʘʩʠʚʥʦʾ ʪʨʘʥʩʬʫʟʽʾ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚôʷʟʢʦʝʣʘʩʪʠʯʥʠʭ ʪʝʩʪʽʚ ʜʣʷ 

ʤʦʥʽʪʦʨʠʥʛʫ ʣʽʢʫʚʘʥʥʷ [20]. 

ɺʠʩʥʦʚʢʠ. ʂʦʘʛʫʣʦʧʘʪʠʯʥʽ ʢʨʦʚʦʪʝʯʽ ʚ ʘʢʫʰʝʨʩʪʚʽ ʻ ʢʨʠʪʠʯʥʠʤʠ ʩʪʘʥʘʤʠ 

ʟ ʚʠʩʦʢʠʤ ʨʠʟʠʢʦʤ ʤʘʪʝʨʠʥʩʴʢʦʾ ʩʤʝʨʪʥʦʩʪʽ, ʜʝ ʢʣʶʯʦʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ 

ʝʤʙʦʣʽʷ ʥʘʚʢʦʣʦʧʣʽʜʥʠʤʠ ʚʦʜʘʤʠ, ʧʽʩʣʷʧʦʣʦʛʦʚʽ ʢʨʦʚʦʪʝʯʽ, ʚʽʜʰʘʨʫʚʘʥʥʷ 

ʧʣʘʮʝʥʪʠ ʪʘ HELLP-ʩʠʥʜʨʦʤ. ɰʭ ʧʘʪʦʛʝʥʝʟ ʧʦʚôʷʟʘʥʠʡ ʽʟ ʰʚʠʜʢʠʤ ʨʦʟʚʠʪʢʦʤ 

ɼɺɿ-ʩʠʥʜʨʦʤʫ ʪʘ ʛʽʧʦʬʽʙʨʠʥʦʛʝʥʝʤʽʾ. ʆʩʥʦʚʦʶ ʫʩʧʽʰʥʦʛʦ ʚʝʜʝʥʥʷ ʻ ʨʘʥʥʷ 

ʜʽʘʛʥʦʩʪʠʢʘ, ʩʚʦʻʯʘʩʥʘ ʤʘʩʠʚʥʘ ʪʨʘʥʩʬʫʟʽʡʥʘ ʪʝʨʘʧʽʷ ʪʘ ʰʚʠʜʢʘ ʢʦʨʝʢʮʽʷ 

ʧʦʨʫʰʝʥʴ ʛʝʤʦʩʪʘʟʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʣʝʪʘʣʴʥʽʩʪʴ ʽ ʧʦʢʨʘʱʠʪʠ ʨʝʟʫʣʴʪʘʪʠ 

ʣʽʢʫʚʘʥʥʷ. 
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ʋɼʂ: 618.3-06 

ʈɸʅʅʗ ʊɸ ʇɯɿʅʗ ʇʈɽɽʂʃɸʄʇʉɯʗ. ʇɸʊʆɻɽʅɽʊʀʏʅɯ ɺɯɼʄɯʅʅʆʉʊɯ 

 

ɼʽʪʢʦʚʩʴʢʘ ɼʘʨʠʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ 

ʩʪʫʜʝʥʪʢʘ 5 ʢʫʨʩʫ, ʩʧʝʮʽʘʣʴʥʽʩʪʴ 222 ñʄʝʜʠʮʠʥʘò 

ʉʝʤʝʥʷʢ ɸʣʽʥʘ ɺʽʢʪʦʨʽʚʥʘ 

ʜʦʮʝʥʪ, ʢʘʥʜʠʜʘʪ ʤʝʜʠʯʥʠʭ ʥʘʫʢ, 

ʜʦʮʝʥʪ ʟʘʢʣʘʜʫ ʚʠʱʦʾ ʦʩʚʽʪʠ ʢʘʬʝʜʨʠ ʘʢʫʰʝʨʩʪʚʘ ʪʘ ʛʽʥʝʢʦʣʦʛʽʾ 

ɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʏʝʨʥʽʚʮʽ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ʇʨʝʝʢʣʘʤʧʩʽʷ ʥʘʣʝʞʠʪʴ ʜʦ ʥʘʡʙʽʣʴʰ ʢʨʠʪʠʯʥʠʭ ʘʢʫʰʝʨʩʴʢʠʭ 

ʧʘʪʦʣʦʛʽʡ, ʱʦ ʤʘʥʽʬʝʩʪʫʶʪʴ ʧʽʩʣʷ 20-ʛʦ ʪʠʞʥʷ ʛʝʩʪʘʮʽʾ, ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʧʽʜʚʠʱʝʥʥʷʤ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ ʪʘ/ʘʙʦ ʧʨʦʪʝʾʥʫʨʽʻʶ ʽ ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʦʚʽʜʥʦʶ 

ʧʨʠʯʠʥʦʶ ʣʝʪʘʣʴʥʦʩʪʽ ʪʘ ʚʘʞʢʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʩʝʨʝʜ ʧʦʨʦʜʽʣʴ. ʉʫʯʘʩʥʘ 

ʢʣʘʩʠʬʽʢʘʮʽʷ ʚʠʜʽʣʷʻ ʜʚʽ ʬʦʨʤʠ ʧʨʝʝʢʣʘʤʧʩʽʾ: ʨʘʥʥʶ (<34 ʪʠʞʥʽʚ) ʪʘ ʧʽʟʥʶ 

(Ó34 ʪʠʞʥʽʚ). ɺʦʥʠ ʤʘʶʪʴ ʦʜʥʘʢʦʚʽ ʢʣʽʥʽʯʥʽ ʧʨʦʷʚʠ, ʘʣʝ ʨʽʟʥʽ ʤʝʭʘʥʽʟʤʠ 

ʚʠʥʠʢʥʝʥʥʷ ʪʘ ʥʘʩʣʽʜʢʠ ʜʣʷ ʚʘʛʽʪʥʦʾ ʽ ʧʣʦʜʘ. ʆʩʥʦʚʥʠʤʠ ʚʽʜʤʽʥʥʦʩʪʷʤʠ ʻ 

ʜʠʩʬʫʥʢʮʽʷ ʧʣʘʮʝʥʪʠ ʟ ʥʝʧʨʘʚʠʣʴʥʠʤ ʨʝʤʦʜʝʣʶʚʘʥʥʷʤ ʩʧʽʨʘʣʴʥʠʭ ʘʨʪʝʨʽʡ ʪʘ 

ʘʥʛʽʦʛʝʥʥʠʤ ʜʠʩʙʘʣʘʥʩʦʤ ʧʨʠ ʨʘʥʥʽʡ ʬʦʨʤʽ, ʘ ʪʘʢʦʞ ʤʘʪʝʨʠʥʩʴʢʽ 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʽ ʡ ʤʝʪʘʙʦʣʽʯʥʽ ʬʘʢʪʦʨʠ ʧʨʠ ʧʽʟʥʽʡ ʬʦʨʤʽ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʚ 

ʩʫʯʘʩʥʽʡ ʘʢʫʰʝʨʩʴʢʽʡ ʧʨʘʢʪʠʮʽ ʧʨʠʜʽʣʷʶʪʴ ʘʥʛʽʦʛʝʥʥʠʤ ʙʽʦʤʘʨʢʝʨʘʤ, ʟʦʢʨʝʤʘ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʶ sFlt-1/PlGF, ʷʢʝ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ ʨʘʥʥʴʦʾ 

ʜʽʘʛʥʦʩʪʠʢʠ, ʧʨʦʛʥʦʟʫʚʘʪʠ ʪʷʞʢʽʩʪʴ ʧʝʨʝʙʽʛʫ ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ ʩʚʦʻʯʘʩʥʦ 

ʚʠʟʥʘʯʘʪʠ ʛʨʫʧʠ ʚʠʩʦʢʦʛʦ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʤʘʪʝʨʠʥʩʴʢʠʭ ʽ ʧʝʨʠʥʘʪʘʣʴʥʠʭ 

ʫʩʢʣʘʜʥʝʥʴ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʩʧʨʠʷʻ ʦʧʪʠʤʽʟʘʮʽʾ 

ʪʘʢʪʠʢʠ ʚʝʜʝʥʥʷ ʚʘʛʽʪʥʦʩʪʽ ʪʘ ʧʦʢʨʘʱʝʥʥʶ ʧʝʨʠʥʘʪʘʣʴʥʠʭ ʥʘʩʣʽʜʢʽʚ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʨʝʝʢʣʘʤʧʩʽʷ, ʨʘʥʥʷ ʧʨʝʝʢʣʘʤʧʩʽʷ, ʧʽʟʥʷ ʧʨʝʝʢʣʘʤʧʩʽʷ, 

ʘʥʛʽʦʛʝʥʥʠʡ ʜʠʩʙʘʣʘʥʩ, ʧʣʘʮʝʥʪʘʨʥʘ ʜʠʩʬʫʥʢʮʽʷ, ʝʥʜʦʪʝʣʽʘʣʴʥʘ ʜʠʩʬʫʥʢʮʽʷ. 

 

ʇʨʝʝʢʣʘʤʧʩʽʷ ʻ ʩʝʨʡʦʟʥʦʶ ʤʝʜʠʯʥʦʶ ʧʨʦʙʣʝʤʦʶ, ʷʢʘ ʟʘ ʩʚʽʪʦʚʦʶ 

ʩʪʘʪʠʩʪʠʢʦʶ ʫʩʢʣʘʜʥʶʻ ʚʽʜ 2% ʜʦ 8% ʚʘʛʽʪʥʦʩʪʝʡ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʽ 
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ʫʩʧʽʭʠ ʫ ʨʝʧʨʦʜʫʢʪʠʚʥʽʡ ʤʝʜʠʮʠʥʽ, ʧʨʝʝʢʣʘʤʧʩʽʷ ʚʭʦʜʠʪʴ ʜʦ çʚʝʣʠʢʦʾ 

ʘʢʫʰʝʨʩʴʢʦʾ ʪʨʽʡʢʠè ʧʨʠʯʠʥ ʤʘʪʝʨʠʥʩʴʢʦʾ ʪʘ ʧʝʨʠʥʘʪʘʣʴʥʦʾ ʩʤʝʨʪʥʦʩʪʽ ʫ 

ʚʩʴʦʤʫ ʩʚʽʪʽ. ɺʦʥʘ ʟʘʣʠʰʘʻʪʴʩʷ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʩʢʣʘʜʥʠʭ ʪʘ ʥʝʧʝʨʝʜʙʘʯʝʥʠʭ 

ʧʘʪʦʣʦʛʽʡ ʛʝʩʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ [1]. ʉʴʦʛʦʜʥʽ ʥʘʫʢʦʚʘ ʪʘ ʤʝʜʠʯʥʘ ʩʧʽʣʴʥʦʪʘ 

ʚʽʜʭʦʜʠʪʴ ʚʽʜ ʪʨʘʢʪʫʚʘʥʥʷ ʧʨʝʝʢʣʘʤʧʩʽʾ ʷʢ ʻʜʠʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʨʦʟʛʣʷʜʘʶʯʠ 

ʾʾ ʷʢ ʤʫʣʴʪʠʩʠʩʪʝʤʥʠʡ ʩʠʥʜʨʦʤ ʟ ʨʽʟʥʠʤʠ ʢʣʽʥʽʯʥʠʤʠ ʬʝʥʦʪʠʧʘʤʠ. ʈʘʥʥʷ ʪʘ 

ʧʽʟʥʷ ʧʨʝʝʢʣʘʤʧʩʽʾ ʤʘʶʪʴ ʨʽʟʥʫ ʝʪʽʦʣʦʛʽʶ, ʷʢʱʦ ʨʘʥʥʷ ʬʦʨʤʘ ʚʠʥʠʢʘʻ ʯʝʨʝʟ 

ʛʣʠʙʦʢʽ ʧʦʨʫʰʝʥʥʷ ʧʣʘʮʝʥʪʘʮʽʾ, ʪʦ ʧʽʟʥʷ ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʜʝʢʦʤʧʝʥʩʘʮʽʻʶ 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ʤʘʪʝʨʽ ʥʘ ʪʣʽ ʭʨʦʥʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ [2].  

ʈʘʥʥʷ ʇɽ ʤʘʻ ʚʠʱʠʡ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʧʣʦʜʘ ʪʘ 

ʧʝʨʝʜʯʘʩʥʠʭ ʧʦʣʦʛʽʚ, ʪʦʜʽ ʷʢ ʧʽʟʥʷ ʇɽ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʣʝʛʰʠʡ ʧʝʨʝʙʽʛ, 

ʩʪʘʥʦʚʠʪʴ ʚʠʩʦʢʫ ʟʘʛʨʦʟʫ ʷʢ ʜʣʷ ʧʦʨʦʜʽʣʣʽ ʪʘʢ ʽ ʜʣʷ ʧʣʦʜʫ ʯʝʨʝʟ ʩʚʦʶ ʚʠʩʦʢʫ 

ʧʦʰʠʨʝʥʽʩʪʴ (ʜʦ 80% ʫʩʽʭ ʚʠʧʘʜʢʽʚ) [3]. ʊʨʘʜʠʮʽʡʥʘ ʧʨʦʬʽʣʘʢʪʠʢʘ, ʱʦ 

ʟʘʩʪʦʩʦʚʫʚʘʣʘʩʷ ʜʣʷ ʧʨʝʝʢʣʘʤʧʩʽʾ, ʥʝ ʟʘʚʞʜʠ ʻ ʦʜʥʘʢʦʚʦ ʝʬʝʢʪʠʚʥʦʶ ʜʣʷ ʦʙʦʭ 

ʪʠʧʽʚ. ʏʝʨʝʟ ʮʝ, ʨʦʟʫʤʽʥʥʷ ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʟʚʠʪʢʫ ʦʙʦʭ ʪʠʧʽʚ 

ʜʦʟʚʦʣʷʻ ʧʨʘʚʠʣʴʥʦ ʚʠʟʥʘʯʠʪʠ ʛʨʫʧʠ ʨʠʟʠʢʫ ʪʘ ʚʯʘʩʥʦ ʽ ʧʨʘʚʠʣʴʥʦ ʚʧʨʦʚʘʜʠʪʠ 

ʩʪʨʘʪʝʛʽʾ ʪʝʨʘʧʽʾ [4]. ʇʦʛʣʠʙʣʝʥʝ ʚʠʚʯʝʥʥʷ ʤʝʭʘʥʽʟʤʫ ʨʦʟʚʠʪʢʫ ʨʽʟʥʠʭ ʬʦʨʤ 

ʧʨʝʝʢʣʘʤʧʩʽʾ ʻ ʦʩʥʦʚʦʶ ʫ ʜʦʩʷʛʥʝʥʥʽ ʟʥʠʞʝʥʥʷ ʤʘʪʝʨʠʥʩʴʢʦʾ ʩʤʝʨʪʥʦʩʪʽ ʪʘ 

ʟʙʝʨʝʞʝʥʥʽ ʟʜʦʨʦʚ'ʷ ʞʽʥʦʢ ʫ ʚʽʜʜʘʣʝʥʦʤʫ ʧʽʩʣʷʧʦʣʦʛʦʚʦʤʫ ʧʝʨʽʦʜʽ [5]. 

ʇʨʝʝʢʣʘʤʧʩʽʷ ï ʤʫʣʴʪʠʩʠʤʧʪʦʤʥʠʡ ʧʘʪʦʣʦʛʽʯʥʠʡ ʩʪʘʥ, ʷʢʠʡ ʚʠʥʠʢʘʻ 

ʧʽʩʣʷ 20-ʛʦ ʪʠʞʥʷ ʛʝʩʪʘʮʽʾ. ɼʽʘʛʥʦʩʪʠʯʥʠʤ ʢʨʠʪʝʨʽʻʤ ʻ ʚʧʝʨʰʝ ʚʠʷʚʣʝʥʘ 

ʘʨʪʝʨʽʘʣʴʥʘ ʛʽʧʝʨʪʝʥʟʽʷ (ʩʠʩʪʦʣʽʯʥʠʡ ɸʊ Ó140 ʤʤ ʨʪ. ʩʪ. ʪʘ/ʘʙʦ ʜʽʘʩʪʦʣʽʯʥʠʡ  

ɸʊ Ó90 ʤʤ ʨʪ. ʩʪ.), ʷʢʘ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʨʦʪʝʾʥʫʨʽʻʶ ʘʙʦ ʦʜʥʠʤ ʟ ʩʠʤʧʪʦʤʽʚ 

ʧʦʨʫʰʝʥʥʷ ʚʽʩʮʝʨʘʣʴʥʠʭ ʩʠʩʪʝʤ (ʥʠʨʦʢ, ʧʝʯʽʥʢʠ ʪʘ ʎʅʉ) [6]. ʈʦʟʨʽʟʥʷʶʪʴ ʜʚʘ 

ʦʩʥʦʚʥʠʭ ʚʠʜʠ ʧʨʝʝʢʣʘʤʧʩʽʾ, ʨʦʟʧʦʜʽʣ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʪʝʨʤʽʥʦʤ ʛʝʩʪʘʮʽʾ: 

Å ʈʘʥʥʷ ʧʨʝʝʢʣʘʤʧʩʽʷ (EOPE) ï ʧʨʝʝʢʣʘʤʧʩʽʷ, ʱʦ ʨʦʟʚʠʥʫʣʘʩʴ ʜʦ 34 

ʪʠʞʥʽʚ ʚʘʛʽʪʥʦʩʪʽ.  

Å ʇʽʟʥʷ ʧʨʝʝʢʣʘʤʧʩʽʷ (LOPE) ï ʧʨʝʝʢʣʘʤʧʩʽʷ, ʱʦ ʨʦʟʚʠʥʫʣʘʩʴ ʧʽʩʣʷ 34 

ʪʠʞʥʽʚ ʚʘʛʽʪʥʦʩʪʽ [8]. 

ʈʘʥʥʷ ʧʨʝʝʢʣʘʤʧʩʽʷ (EOPE) ʚʠʥʠʢʘʻ ʚʥʘʩʣʽʜʦʢ ʘʥʦʤʘʣʴʥʦʾ ʽʥʚʘʟʽʾ 
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ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʫ, ʱʦ ʧʝʨʝʰʢʦʜʞʘʻ ʬʽʟʽʦʣʦʛʽʯʥʽʡ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʩʧʽʨʘʣʴʥʠʭ 

ʘʨʪʝʨʽʡ ʫ ʩʫʜʠʥʠ ʟ ʥʠʟʴʢʠʤ ʦʧʦʨʦʤ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʛʽʧʦʧʝʨʬʫʟʽʾ ʧʣʘʮʝʥʪʠ ʪʘ 

ʟʤʝʥʰʝʥʥʷ ʧʦʩʪʘʯʘʥʥʷ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʜʦ ʧʣʦʜʘ [7]. ʍʨʦʥʽʯʥʘ ʛʽʧʦʢʩʽʷ ʪʘ 

ʽʰʝʤʽʷ ʧʣʘʮʝʥʪʠ ʧʨʦʚʦʢʫʻ ʚʠʢʠʜ ʫ ʤʘʪʝʨʠʥʩʴʢʠʡ ʢʨʦʚʦʪʽʢ ʘʥʪʠʘʥʛʽʥʘʣʴʥʠʭ 

ʬʘʢʪʦʨʽʚ ʧʨʠ ʦʜʥʦʯʘʩʥʦʤʫ ʜʝʬʽʮʠʪʽ ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʬʘʢʪʦʨʫ ʨʦʩʪʫ. ʎʝ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʛʝʥʝʨʘʣʽʟʦʚʘʥʦʾ ʝʥʜʦʪʝʣʽʘʣʴʥʦʾ ʜʠʩʬʫʥʢʮʽʾ ʪʘ ʩʠʩʪʝʤʥʦʛʦ 

ʚʘʟʦʩʧʘʟʤʫ, ʢʨʠʪʠʯʥʦʤʫ ʧʽʜʚʠʱʝʥʥʶ ʩʫʜʠʥʥʦʛʦ ʦʧʦʨʫ ʪʘ ʫ ʟʥʘʯʥʽʡ ʤʽʨʽ 

ʨʦʟʚʠʪʢʫ ʦʨʛʘʥʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ. ɺ ʪʦʡ ʯʘʩ ʷʢ ʧʣʘʮʝʥʪʘʨʥʘ ʛʽʧʦʧʝʨʬʫʟʽʷ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʪʦʨʠʥʥʦʾ ʟʘʪʨʠʤʢʠ ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʣʦʜʘ [6]. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʨʘʥʥʴʦʾ ʬʦʨʤʠ, ʧʽʟʥʷ ʇɽ ʯʘʩʪʽʰʝ ʚʠʥʠʢʘʻ ʧʨʠ ʚʽʜʥʦʩʥʦ 

ʟʙʝʨʝʞʝʥʽʡ ʧʣʘʮʝʥʪʘʨʥʽʡ ʬʫʥʢʮʽʾ. 

ɻʦʣʦʚʥʫ ʨʦʣʴ ʪʫʪ ʚʽʜʽʛʨʘʻ ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʤʽʞ ʥʦʨʤʘʣʴʥʠʤʠ 

ʤʝʪʘʙʦʣʽʯʥʠʤʠ ʟʘʧʠʪʘʤʠ ʧʣʘʮʝʥʪʠ ʥʘ ʧʽʟʥʽʭ ʪʝʨʤʽʥʘʭ ʪʘ ʦʙʤʝʞʝʥʠʤʠ 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʤʘʪʝʨʽ [10]. 

ʆʩʥʦʚʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʚʠʩʪʫʧʘʶʪʴ: ʤʝʪʘʙʦʣʽʯʥʽ ʨʦʟʣʘʜʠ, ʟʦʢʨʝʤʘ 

ʦʞʠʨʽʥʥʷ; ʧʨʦʛʨʝʩʫʶʯʘ ʘʨʪʝʨʽʘʣʴʥʘ ʛʽʧʝʨʪʝʥʟʽʷ; ʛʝʥʝʪʠʯʥʘ ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʜʦ 

ʢʘʨʜʽʦʚʘʩʢʫʣʷʨʥʠʭ ʨʠʟʠʢʽʚ. ʋ ʮʠʭ ʚʠʧʘʜʢʘʭ ʩʠʩʪʝʤʥʝ ʟʘʧʘʣʝʥʥʷ ʪʘ 

ʝʥʜʦʪʝʣʽʘʣʴʥʠʡ ʩʪʨʝʩ ʨʦʟʚʠʚʘʶʪʴʩʷ ʙʝʟ ʧʦʧʝʨʝʜʥʴʦʾ ʛʣʠʙʦʢʦʾ ʽʰʝʤʽʾ ʧʣʘʮʝʥʪʠ, 

ʱʦ ʧʦʷʩʥʶʻ ʤʝʥʰʫ ʯʘʩʪʦʪʫ ʛʽʧʦʢʩʽʾ ʧʣʦʜʘ [7].  

ɼʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʩʪʫʧʽʥʴ ʘʥʛʽʦʛʝʥʥʦʛʦ ʜʠʩʙʘʣʘʥʩʫ 

ʢʦʨʝʣʶʻ ʟ ʪʷʞʢʽʩʪʶ ʧʝʨʝʙʽʛʫ. ʇʨʠ ʨʘʥʥʽʡ ʧʨʝʝʢʣʘʤʧʩʽʾ ʚʠʱʠʡ ʩʪʫʧʽʥʴ 

ʧʦʰʢʦʜʞʝʥʥʷ ʝʥʜʦʪʝʣʽʶ, ʦʜʥʘʢ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ ʪʝ, ʱʦ ʧʨʠ ʧʽʟʥʽʡ ʧʨʝʝʢʣʘʤʧʩʽʾ ʮʽ 

ʧʦʢʘʟʥʠʢʠ ʪʝʞ ʚʽʜʭʠʣʝʥʽ ʚʽʜ ʥʦʨʤʠ, ʧʨʦʪʝ ʾʭʥʽ ʟʤʽʥʠ ʤʝʥʰ ʚʠʨʘʞʝʥʽ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʻ ʜʦʤʽʥʫʶʯʠʡ ʚʧʣʠʚ ʤʘʪʝʨʠʥʩʴʢʠʭ ʬʘʢʪʦʨʽʚ ʥʘʜ ʧʣʘʮʝʥʪʘʨʥʠʤʠ [9]. 

EOPE ʘʩʦʮʽʻʶʻʪʴʩʷ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʧʝʨʠʥʘʪʘʣʴʥʠʭ ʫʩʢʣʘʜʥʝʥʴ, 

ʚʢʣʶʯʘʶʯʠ ʚʠʤʫʰʝʥʝ ʧʝʨʝʜʯʘʩʥʝ ʨʦʜʦʨʦʟʨʽʰʝʥʥʷ ʪʘ ʪʷʞʢʫ ʘʩʬʽʢʩʽʶ ʧʣʦʜʘ, 

ʪʦʜʽ ʷʢ LOPE ʟʘʟʚʠʯʘʡ ʤʘʻ ʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʠʡ ʧʨʦʛʥʦʟ ʜʣʷ ʥʦʚʦʥʘʨʦʜʞʝʥʦʛʦ, 

ʧʨʦʪʝ ʥʝʩʝ ʩʝʨʡʦʟʥʽ ʨʠʟʠʢʠ ʜʣʷ ʞʽʥʢʠ, ʚʢʣʶʯʘʶʯʠ ʨʦʟʚʠʪʦʢ HELLP-ʩʠʥʜʨʦʤʫ 

ʪʘ ʧʽʜʚʠʱʝʥʫ ʽʤʦʚʽʨʥʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ ʽ 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʢʘʪʘʩʪʨʦʬ ʫ ʤʘʡʙʫʪʥʴʦʤʫ [8]. 
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ɺʠʩʥʦʚʦʢ. ɸʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʧʽʜʪʚʝʨʜʞʫʻ, ʱʦ ʨʘʥʥʷ 

(EOPE) ʪʘ ʧʽʟʥʷ (LOPE) ʬʦʨʤʠ ʧʨʝʝʢʣʘʤʧʩʽʾ ʻ ʨʽʟʥʠʤʠ ʢʣʽʥʽʯʥʠʤʠ ʬʝʥʦʪʠʧʘʤʠ 

ʦʜʥʦʛʦ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ ʤʘʶʪʴ ʢʘʨʜʠʥʘʣʴʥʦ ʚʽʜʤʽʥʥʽ ʤʝʭʘʥʽʟʤʠ 

ʨʦʟʚʠʪʢʫ. ʈʘʥʥʷ ʧʨʝʝʢʣʘʤʧʩʽʷ ʻ ʥʘʩʣʽʜʢʦʤ ʧʝʨʚʠʥʥʦʾ ʧʣʘʮʝʥʪʘʨʥʦʾ 

ʥʝʜʦʩʪʘʪʥʦʩʪʽ, ʩʧʨʠʯʠʥʝʥʦʾ ʜʝʬʝʢʪʘʤʠ ʧʣʘʮʝʥʪʘʮʽʾ ʪʘ ʢʨʠʪʠʯʥʠʤ 

ʨʦʟʙʘʣʘʥʩʫʚʘʥʥʷʤ ʘʥʛʽʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ. ʇʽʟʥʷ ʧʨʝʝʢʣʘʤʧʩʽʷ ʟʥʘʯʥʦʶ ʤʽʨʦʶ 

ʜʝʪʝʨʤʽʥʦʚʘʥʘ ʩʦʤʘʪʠʯʥʠʤ ʩʪʘʪʫʩʦʤ ʤʘʪʝʨʽ ʪʘ ʤʝʪʘʙʦʣʽʯʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ, ʟʘ 

ʷʢʠʭ ʧʣʘʮʝʥʪʘʨʥʘ ʩʢʣʘʜʦʚʘ ʚʽʜʽʛʨʘʻ ʚʪʦʨʠʥʥʫ ʨʦʣʴ. 

ʈʦʟʫʤʽʥʥʷ ʮʠʭ ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʻ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʤ ʜʣʷ 

ʨʦʟʨʦʙʢʠ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʩʪʨʘʪʝʛʽʡ ʩʢʨʠʥʽʥʛʫ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʠʟʠʢʽʚ, ʘ ʪʘʢʦʞ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʽ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʧʨʦʪʦʢʦʣʽʚ ʫ 

ʩʫʯʘʩʥʽʡ ʘʢʫʰʝʨʩʴʢʽʡ ʧʨʘʢʪʠʮʽ. 
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ʅɽʁʈʆʉʊʀʄʋʃʗʎɯʗ ʗʂ ʇɽʈʉʇɽʂʊʀɺʅʀʁ ʄɽʊʆɼ ʃɯʂʋɺɸʅʅʗ 

ʄɽɼʀʂɸʄɽʅʆɿʅʆ-ʈɽɿʀʉʊɽʅʊʅʆɰ ɽʇɯʃɽʇʉɯɰ 

 

ɼʦʨʦʰʝʥʢʦ ʆʣʝʢʩʘʥʜʨ ʆʣʝʢʩʘʥʜʨʦʚʠʯ, 

 ʢ.ʤ.ʥ., ʜʦʮʝʥʪ 

ɿʘʫʨʦʚʘ ʃʝʚʽʟʘ ʈʫʩʣʘʥʽʚʥʘ 

ɾʠʚʠʯʥ ʄʘʨʽʷ ʉʝʤʝʥʽʚʥʘ 

ʉʪʫʜʝʥʪʠ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʄʝʜʠʢʘʤʝʥʪʦʟʥʦ-ʨʝʟʠʩʪʝʥʪʥʘ ʝʧʽʣʝʧʩʽʷ (DRE) ʟʘʣʠʰʘʻʪʴʩʷ 

ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʩʫʯʘʩʥʦʾ ʥʝʚʨʦʣʦʛʽʾ, ʦʩʢʽʣʴʢʠ ʜʦ 30ï40% ʧʘʮʽʻʥʪʽʚ ʥʝ 

ʜʦʩʷʛʘʶʪʴ ʢʦʥʪʨʦʣʶ ʥʘʧʘʜʽʚ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʘʥʪʠʝʧʽʣʝʧʪʠʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. ʋ 

ʟʚôʷʟʢʫ ʟ ʮʠʤ ʟʨʦʩʪʘʻ ʽʥʪʝʨʝʩ ʜʦ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʣʽʢʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ 

ʥʝʡʨʦʩʪʠʤʫʣʷʮʽʾ. ʋ ʨʦʙʦʪʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʤʝʭʘʥʽʟʤʠ ʜʽʾ ʪʘ 

ʧʨʦʛʥʦʩʪʠʯʥʽ ʬʘʢʪʦʨʠ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʥʝʡʨʦʩʪʠʤʫʣʷʮʽʾ ʧʨʠ 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʦ-ʨʝʟʠʩʪʝʥʪʥʽʡ ʝʧʽʣʝʧʩʽʾ (DRE) ʟ ʘʢʮʝʥʪʦʤ ʥʘ ʩʪʠʤʫʣʷʮʽʶ 

ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ (VNS). ɸʥʘʣʽʟ ʜʘʥʠʭ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʚ, ʱʦ VNS 

ʟʘʙʝʟʧʝʯʫʻ ʧʦʩʪʫʧʦʚʝ ʟʥʠʞʝʥʥʷ ʯʘʩʪʦʪʠ ʝʧʽʣʝʧʪʠʯʥʠʭ ʥʘʧʘʜʽʚ ʽʟ ʯʘʩʦʤ, 

ʜʦʩʷʛʘʶʯʠ ʧʦʥʘʜ 60% ʫ ʜʦʚʛʦʪʨʠʚʘʣʽʡ ʧʝʨʩʧʝʢʪʠʚʽ, ʧʨʠ ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʦʤʫ 

ʨʽʚʥʽ ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ. ɺʠʟʥʘʯʝʥʦ ʢʣʶʯʦʚʽ ʧʨʦʛʥʦʩʪʠʯʥʽ ʬʘʢʪʦʨʠ ʝʬʝʢʪʠʚʥʦʩʪʽ, 

ʩʝʨʝʜ ʷʢʠʭ ʚʽʢ ʜʝʙʶʪʫ ʝʧʽʣʝʧʩʽʾ, ʯʘʩʪʦʪʘ ʥʘʧʘʜʽʚ ʪʘ ʾʭ ʬʦʢʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ. 

ʇʦʨʽʚʥʷʣʴʥʘ ʦʮʽʥʢʘ ʽʥʰʠʭ ʤʝʪʦʜʽʚ ʥʝʡʨʦʩʪʠʤʫʣʷʮʽʾ (TNS, RNS, DBS) 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʘ ʾʭʥʶ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʬʦʢʘʣʴʥʠʭ ʬʦʨʤʘʭ 

ʝʧʽʣʝʧʩʽʾ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʝʜʠʢʘʤʝʥʪʦʟʥʦ-ʨʝʟʠʩʪʝʥʪʥʘ ʝʧʽʣʝʧʩʽʷ, 

ʥʝʡʨʦʩʪʠʤʫʣʷʮʽʷ, ʚʘʛʫʩʥʘ ʩʪʠʤʫʣʷʮʽʷ, VNS, ʧʨʦʛʥʦʩʪʠʯʥʽ ʬʘʢʪʦʨʠ. 

 

ɽʧʽʣʝʧʩʽʷ ð ʦʜʥʝ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʭʨʦʥʽʯʥʠʭ ʥʝʚʨʦʣʦʛʽʯʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʷʢʝ ʚʨʘʞʘʻ ʤʽʣʴʡʦʥʠ ʣʶʜʝʡ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ 
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ʟʥʘʯʥʠʡ ʧʨʦʛʨʝʩ ʫ ʨʦʟʨʦʙʮʽ ʘʥʪʠʝʧʽʣʝʧʪʠʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ (ɸɽʇ), ʧʨʠʙʣʠʟʥʦ 

30-40% ʧʘʮʽʻʥʪʽʚ ʩʪʨʘʞʜʘʶʪʴ ʥʘ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦ-ʨʝʟʠʩʪʝʥʪʥʫ ʝʧʽʣʝʧʩʽʶ (drug-

resistant epilepsy, DRE). ɿʛʽʜʥʦ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʄʽʞʥʘʨʦʜʥʦʾ ʣʽʛʠ ʧʨʦʪʠ ʝʧʽʣʝʧʩʽʾ 

(ILAE), DRE ʜʽʘʛʥʦʩʪʫʶʪʴ, ʢʦʣʠ ʜʚʘ ʘʜʝʢʚʘʪʥʦ ʧʽʜʽʙʨʘʥʽ ʪʘ ʧʝʨʝʥʦʩʠʤʽ ɸɽʇ ʥʝ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʢʦʥʪʨʦʣʶ ʥʘʜ ʥʘʧʘʜʘʤʠ. ʋ ʪʘʢʠʭ ʧʘʮʽʻʥʪʽʚ ʨʝʮʠʜʠʚʫʶʯʽ ʥʘʧʘʜʠ 

ʧʨʠʟʚʦʜʷʪʴ ʥʝ ʣʠʰʝ ʜʦ ʬʽʟʠʯʥʠʭ ʪʨʘʚʤ, ʧʽʜʚʠʱʝʥʦʛʦ ʨʠʟʠʢʫ ʨʘʧʪʦʚʦʾ ʩʤʝʨʪʽ, 

ʧʦʚôʷʟʘʥʦʾ ʟ ʝʧʽʣʝʧʩʽʻʶ (SUDEP), ʘʣʝ ʡ ʜʦ ʩʝʨʡʦʟʥʠʭ ʢʦʛʥʽʪʠʚʥʠʭ, 

ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʪʘ ʩʦʮʽʘʣʴʥʠʭ ʥʘʩʣʽʜʢʽʚ. ʊʨʘʜʠʮʽʡʥʘ ʤʝʜʠʢʘʤʝʥʪʦʟʥʘ ʪʝʨʘʧʽʷ ʚ 

ʮʠʭ ʚʠʧʘʜʢʘʭ ʚʠʯʝʨʧʫʻ ʩʝʙʝ, ʱʦ ʟʤʫʰʫʻ ʰʫʢʘʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʤʝʪʦʜʠ 

ʣʽʢʫʚʘʥʥʷ, ʩʝʨʝʜ ʷʢʠʭ ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ ʧʦʩʽʜʘʻ ʥʝʡʨʦʩʪʠʤʫʣʷʮʽʷ. 

ʅʝʡʨʦʩʪʠʤʫʣʷʮʽʷ ʚʢʣʶʯʘʻ ʢʽʣʴʢʘ ʧʽʜʭʦʜʽʚ: ʩʪʠʤʫʣʷʮʽʶ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ 

(vagus nerve stimulation, VNS), ʪʨʽʡʯʘʩʪʦʛʦ ʥʝʨʚʘ (trigeminal nerve stimulation, 

TNS), ʨʝʩʧʦʥʩʠʚʥʫ ʥʝʡʨʦʩʪʠʤʫʣʷʮʽʶ (responsive neurostimulation, RNS) ʪʘ 

ʛʣʠʙʦʢʫ ʩʪʠʤʫʣʷʮʽʶ ʤʦʟʢʫ (deep brain stimulation, DBS). ʎʽ ʤʝʪʦʜʠ ʜʦʟʚʦʣʷʶʪʴ 

ʤʦʜʫʣʶʚʘʪʠ ʥʝʡʨʦʥʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʙʝʟ ʧʦʩʪʽʡʥʦʛʦ ʧʨʠʡʦʤʫ ʣʽʢʽʚ ʽ ʯʘʩʪʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʦʜʽ, ʢʦʣʠ ʭʽʨʫʨʛʽʯʥʘ ʨʝʟʝʢʮʽʷ ʝʧʽʣʝʧʪʦʛʝʥʥʦʛʦ ʚʦʛʥʠʱʘ 

ʥʝʤʦʞʣʠʚʘ ʘʙʦ ʥʝʝʬʝʢʪʠʚʥʘ. 

ʄʝʭʘʥʽʟʤʠ ʜʽʾ ʥʝʡʨʦʩʪʠʤʫʣʷʮʽʾ 

ʆʩʥʦʚʥʠʡ ʤʝʭʘʥʽʟʤ ʙʽʣʴʰʦʩʪʽ ʥʝʡʨʦʩʪʠʤʫʣʷʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʧʦʣʷʛʘʻ ʚ 

ʜʝʩʠʥʭʨʦʥʽʟʘʮʽʾ ʧʘʪʦʣʦʛʽʯʥʦʾ ʥʝʡʨʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʷʢʘ ʣʝʞʠʪʴ ʚ ʦʩʥʦʚʽ 

ʝʧʽʣʝʧʪʠʯʥʠʭ ʥʘʧʘʜʽʚ. ɺʠʩʦʢʦʯʘʩʪʦʪʥʘ ʩʪʠʤʫʣʷʮʽʷ (high-frequency stimulation, 

HFS, ʟʘʟʚʠʯʘʡ 100ï130 ɻʮ) ʙʣʦʢʫʻ ʘʢʩʦʥʘʣʴʥʫ ʧʨʦʚʽʜʥʽʩʪʴ, ʧʽʜʚʠʱʫʻ ʛʘʣʴʤʽʚʥʫ 

GABA-ʝʨʛʽʯʥʫ ʧʝʨʝʜʘʯʫ, ʟʤʝʥʰʫʻ ʛʣʫʪʘʤʘʪʥʫ ʟʙʫʜʣʠʚʽʩʪʴ ʽ ʜʝʩʝʥʩʠʙʽʣʽʟʫʻ 

AMPA- ʪʘ kainate-ʨʝʮʝʧʪʦʨʠ. ʅʠʟʴʢʦʯʘʩʪʦʪʥʘ ʩʪʠʤʫʣʷʮʽʷ (low-frequency 

stimulation, LFS, 1ï3 ɻʮ) ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʝʬʝʢʪʠ, ʧʦʜʽʙʥʽ ʜʦ ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ 

ʧʨʠʛʥʽʯʝʥʥʷ (long-term depression, LTD), ʯʝʨʝʟ ʤʦʜʫʣʷʮʽʶ ʘʜʝʥʦʟʠʥʫ, 

ʝʥʜʦʢʘʥʘʙʽʥʦʾʜʽʚ ʪʘ ʟʤʽʥʠ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦʛʦ ʢʘʣʴʮʽʶ. 

ʋ ʪʚʘʨʠʥʥʠʭ ʤʦʜʝʣʷʭ (ʥʘʧʨʠʢʣʘʜ, ʧʽʣʦʢʘʨʧʽʥʦʚʽʡ ʘʙʦ 

ʧʝʥʪʠʣʝʥʪʝʪʨʘʟʦʣʦʚʽʡ ʤʦʜʝʣʷʭ ʝʧʽʣʝʧʩʽʾ ʫ ʱʫʨʽʚ) ʩʪʠʤʫʣʷʮʽʷ ʩʫʙʪʘʣʘʤʽʯʥʦʛʦ 

ʷʜʨʘ, ʛʽʧʧʦʢʘʤʧʫ ʯʠ ʪʘʣʘʤʫʩʘ ʜʝʤʦʥʩʪʨʫʻ ʚʠʨʘʞʝʥʝ ʧʨʠʛʥʽʯʝʥʥʷ ʥʘʧʘʜʽʚ. ʋ 
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ʣʶʜʝʡ ʥʝʡʨʦʩʪʠʤʫʣʷʮʽʷ ʥʝ ʣʠʰʝ ʟʤʝʥʰʫʻ ʯʘʩʪʦʪʫ ʥʘʧʘʜʽʚ, ʘʣʝ ʡ ʤʦʞʝ 

ʧʦʢʨʘʱʫʚʘʪʠ ʷʢʽʩʪʴ ʞʠʪʪʷ ʟʘ ʨʘʭʫʥʦʢ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ɸɽʇ ʪʘ ʾʭ ʧʦʙʽʯʥʠʭ 

ʝʬʝʢʪʽʚ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʯʘʩʪʦ ʟʨʦʩʪʘʻ ʟ ʯʘʩʦʤ ð ʢʫʤʫʣʷʪʠʚʥʠʡ ʝʬʝʢʪ 

ʥʝʡʨʦʤʦʜʫʣʷʮʽʾ ʧʨʦʷʚʣʷʻʪʴʩʷ ʯʝʨʝʟ ʤʽʩʷʮʽ ʪʘ ʨʦʢʠ ʧʽʩʣʷ ʽʤʧʣʘʥʪʘʮʽʾ. 

ʉʪʠʤʫʣʷʮʽʷ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ (VNS): ʚʽʜ ʩʪʘʥʜʘʨʪʥʦʾ ʜʦ ʨʝʩʧʦʥʩʠʚʥʦʾ 

VNS ð ʥʘʡʧʦʰʠʨʝʥʽʰʠʡ ʽ ʥʘʡʙʽʣʴʰ ʚʠʚʯʝʥʠʡ ʤʝʪʦʜ ʥʝʡʨʦʩʪʠʤʫʣʷʮʽʾ 

ʧʨʠ DRE. ʋ 1997 ʨʦʮʽ FDA ʩʭʚʘʣʠʣʘ VNS ʷʢ ʜʦʜʘʪʢʦʚʫ ʪʝʨʘʧʽʶ ʜʣʷ ʧʘʮʽʻʥʪʽʚ 

ʩʪʘʨʰʝ 12 ʨʦʢʽʚ ʽʟ ʨʝʬʨʘʢʪʝʨʥʠʤʠ ʬʦʢʘʣʴʥʠʤʠ/partial-onset ʥʘʧʘʜʘʤʠ; ʧʽʟʥʽʰʝ 

ʧʦʢʘʟʘʥʥʷ ʙʫʣʠ ʨʦʟʰʠʨʝʥʽ. 

ʊʨʘʜʠʮʽʡʥʘ VNS ʧʝʨʝʜʙʘʯʘʻ ʽʤʧʣʘʥʪʘʮʽʶ ʝʣʝʢʪʨʦʜʘ ʥʘ ʣʽʚʠʡ ʙʣʫʢʘʶʯʠʡ 

ʥʝʨʚ ʫ ʰʠʡʥʽʡ ʜʽʣʷʥʮʽ ʪʘ ʛʝʥʝʨʘʪʦʨʘ ʽʤʧʫʣʴʩʽʚ ʫ ʧʽʜʢʣʶʯʠʯʥʽʡ ʟʦʥʽ. ʉʪʘʥʜʘʨʪʥʽ 

ʧʘʨʘʤʝʪʨʠ ʚʢʣʶʯʘʶʪʴ ʯʘʩʪʦʪʫ 30 ɻʮ, ʪʨʠʚʘʣʽʩʪʴ ʽʤʧʫʣʴʩʫ 250ï500 ʤʢʩ ʽ ʮʠʢʣ 

ç30 ʩʝʢʫʥʜ ʥʘ / 5 ʭʚʠʣʠʥ ʚʠʤʢʥʝʥʦè. 

ʋ ʚʝʣʠʢʦʤʫ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʤʫ ʦʜʥʦʮʝʥʪʨʦʚʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ 2025 ʨʦʢʫ 

(65 ʧʘʮʽʻʥʪʽʚ ʟ DRE, ʤʝʜʽʘʥʘ ʚʽʢʫ ʽʤʧʣʘʥʪʘʮʽʾ 9,8 ʨʦʢʫ, ʤʝʜʽʘʥʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

40 ʤʽʩʷʮʽʚ) ʩʝʨʝʜʥʻ ʟʥʠʞʝʥʥʷ ʯʘʩʪʦʪʠ ʥʘʧʘʜʽʚ ʩʪʘʥʦʚʠʣʦ 35,7% ʯʝʨʝʟ 6 ʤʽʩʷʮʽʚ, 

49% ʯʝʨʝʟ 12 ʤʽʩʷʮʽʚ, 52,8% ʯʝʨʝʟ 36 ʤʽʩʷʮʽʚ ʽ ʜʦʩʷʛʘʣʦ 66,8% ʯʝʨʝʟ 84 ʤʽʩʷʮʽ 

(ʫ 19 ʧʘʮʽʻʥʪʽʚ). ʅʘ ʦʩʪʘʥʥʴʦʤʫ ʢʦʥʪʨʦʣʽ 61,5% ʧʘʮʽʻʥʪʽʚ ʙʫʣʠ ʨʝʩʧʦʥʜʝʨʘʤʠ 

(Ó50% ʟʥʠʞʝʥʥʷ ʯʘʩʪʦʪʠ ʥʘʧʘʜʽʚ), ʘ 10,8% ʜʦʩʷʛʣʠ ʧʦʚʥʦʾ ʩʚʦʙʦʜʠ ʚʽʜ ʥʘʧʘʜʽʚ 

ʧʨʦʪʷʛʦʤ ʱʦʥʘʡʤʝʥʰʝ ʦʜʥʦʛʦ ʨʦʢʫ. ʂʽʣʴʢʽʩʪʴ ɸɽʇ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦ 

ʟʤʝʥʰʠʣʘʩʷ ʧʽʩʣʷ ʽʤʧʣʘʥʪʘʮʽʾ. ʇʦʙʽʯʥʽ ʝʬʝʢʪʠ ʙʫʣʠ ʨʽʜʢʽʩʥʠʤʠ (9,2%) ʽ 

ʧʝʨʝʚʘʞʥʦ ʤʠʥʫʱʠʤʠ: ʢʘʰʝʣʴ, ʥʫʜʦʪʘ, ʪʨʘʥʟʠʪʦʨʥʠʡ ʙʽʣʴ. 

ɺʘʞʣʠʚʠʤ ʚʥʝʩʢʦʤ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʣʦ ʚʠʷʚʣʝʥʥʷ ʥʝʟʘʣʝʞʥʠʭ 

ʧʨʦʛʥʦʩʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ʢʨʘʱʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ VNS ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ: 

ɺʽʢ ʧʦʯʘʪʢʫ ʥʘʧʘʜʽʚ Ó6 ʨʦʢʽʚ (OR 5,726); 

ʌʦʢʘʣʴʥʽ ʥʘʧʘʜʠ (OR 4,791). 

ʇʘʮʽʻʥʪʠ ʟ ʥʠʞʯʦʶ ʙʘʟʦʚʦʶ ʯʘʩʪʦʪʦʶ ʥʘʧʘʜʽʚ ʯʘʩʪʽʰʝ ʜʝʤʦʥʩʪʨʫʚʘʣʠ 

ʰʚʠʜʢʫ ʚʽʜʧʦʚʽʜʴ (ʤʝʥʰʝ 6 ʤʽʩʷʮʽʚ). ɸʚʪʦʨʠ ʨʦʟʨʦʙʠʣʠ ʥʦʤʦʛʨʘʤʫ ʜʣʷ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ (AUC 0,827), ʷʢʘ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʚ 
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ʧʝʨʝʜʦʧʝʨʘʮʽʡʥʦʤʫ ʚʽʜʙʦʨʽ ʧʘʮʽʻʥʪʽʚ. ʎʽʢʘʚʦ, ʱʦ ʜʽʪʷʤ ʯʘʩʪʦ ʧʦʪʨʽʙʝʥ ʚʠʱʠʡ 

ʩʪʨʫʤ ʩʪʠʤʫʣʷʮʽʾ, ʥʽʞ ʜʦʨʦʩʣʠʤ, ʱʦ ʧʦʚôʷʟʫʶʪʴ ʟ ʤʝʥʰʦʶ ʤʽʻʣʽʥʽʟʘʮʽʻʶ 

ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ ʚ ʜʠʪʷʯʦʤʫ ʚʽʮʽ. ɽʬʝʢʪʠʚʥʽʩʪʴ VNS ʟʨʦʩʪʘʻ ʟ ʯʘʩʦʤ, ʱʦ 

ʧʽʜʢʨʝʩʣʶʻ ʚʘʞʣʠʚʽʩʪʴ ʪʨʠʚʘʣʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʧʦʩʪʫʧʦʚʦʾ ʪʠʪʨʘʮʽʾ 

ʧʘʨʘʤʝʪʨʽʚ. 

ɹʽʣʴʰ ʩʫʯʘʩʥʠʤ ʚʘʨʽʘʥʪʦʤ ʻ ʨʝʩʧʦʥʩʠʚʥʘ (closed-loop) VNS, ʷʢʘ 

ʘʚʪʦʤʘʪʠʯʥʦ ʘʢʪʠʚʫʻʪʴʩʷ ʧʨʠ ʚʠʷʚʣʝʥʥʽ ʧʦʯʘʪʢʫ ʥʘʧʘʜʫ. ʉʠʩʪʝʤʘ ʨʝʘʛʫʻ ʥʘ 

ʪʘʭʽʢʘʨʜʽʶ, ʧʦʚôʷʟʘʥʫ ʟ ʥʘʧʘʜʦʤ (ictal tachycardia), ʘʙʦ ʽʥʰʽ ʙʽʦʤʘʨʢʝʨʠ. 

ɼʦʩʣʽʜʞʝʥʥʷ 2021 ʨʦʢʫ ʧʦʢʘʟʘʣʦ, ʱʦ ʪʘʢʘ ʘʜʘʧʪʠʚʥʘ ʩʪʠʤʫʣʷʮʽʷ ʤʦʞʝ ʙʫʪʠ 

ʝʬʝʢʪʠʚʥʽʰʦʶ ʟʘ ʧʦʩʪʽʡʥʫ ʮʠʢʣʽʯʥʫ, ʦʩʦʙʣʠʚʦ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʯʽʪʢʠʤʠ 

ʧʦʧʝʨʝʜʥʠʢʘʤʠ ʥʘʧʘʜʽʚ. ʈʝʩʧʦʥʩʠʚʥʽ ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʷʶʪʴ ʤʽʥʽʤʽʟʫʚʘʪʠ ʧʦʙʽʯʥʽ 

ʝʬʝʢʪʠ, ʧʦʚôʷʟʘʥʽ ʟ ʧʦʩʪʽʡʥʦʶ ʩʪʠʤʫʣʷʮʽʻʶ, ʪʘ ʧʽʜʚʠʱʫʚʘʪʠ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ 

ʽʤʧʣʘʥʪʘʪʫ. ɿʘʛʘʣʦʤ VNS ʟʘʙʝʟʧʝʯʫʻ 25ï50% ʟʥʠʞʝʥʥʷ ʯʘʩʪʦʪʠ ʥʘʧʘʜʽʚ ʫ 

ʨʝʩʧʦʥʜʝʨʽʚ, ʘ ʚ ʜʦʚʛʦʩʪʨʦʢʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ (ʜʦ 10 ʨʦʢʽʚ) ʜʝʷʢʽ ʢʦʛʦʨʪʠ 

ʜʝʤʦʥʩʪʨʫʶʪʴ ʟʥʠʞʝʥʥʷ ʜʦ 76ï80%. 

ɯʥʰʽ ʤʝʪʦʜʠ ʥʝʡʨʦʩʪʠʤʫʣʷʮʽʾ 

ʉʪʠʤʫʣʷʮʽʷ ʪʨʽʡʯʘʩʪʦʛʦ ʥʝʨʚʘ (TNS) ʻ ʥʝʽʥʚʘʟʠʚʥʽʰʠʤ ʚʘʨʽʘʥʪʦʤ. ʋ 

ʢʣʽʥʽʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʚʦʥʘ ʟʘʙʝʟʧʝʯʫʻ 34,8ï59% ʟʥʠʞʝʥʥʷ ʯʘʩʪʦʪʠ ʥʘʧʘʜʽʚ, 

ʟ 40ï66% ʨʝʩʧʦʥʜʝʨʽʚ. ʆʧʪʠʤʘʣʴʥʦʶ ʚʚʘʞʘʻʪʴʩʷ ʯʘʩʪʦʪʘ 120 ɻʮ. TNS ʟʨʫʯʥʘ 

ʜʣʷ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʥʝ ʙʘʞʘʶʪʴ ʭʽʨʫʨʛʽʯʥʦʛʦ ʚʪʨʫʯʘʥʥʷ. 

ʈʝʩʧʦʥʩʠʚʥʘ ʥʝʡʨʦʩʪʠʤʫʣʷʮʽʷ (RNS) ð ʮʝ ʟʘʢʨʠʪʘ ʩʠʩʪʝʤʘ, ʷʢʘ 

ʽʤʧʣʘʥʪʫʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʝʧʽʣʝʧʪʦʛʝʥʥʫ ʟʦʥʫ ʤʦʟʢʫ (ʯʘʩʪʦ ʛʽʧʧʦʢʘʤʧ ʘʙʦ 

ʢʦʨʫ). ɺʦʥʘ ʧʦʩʪʽʡʥʦ ʤʦʥʽʪʦʨʠʪʴ ʝʣʝʢʪʨʦʝʥʮʝʬʘʣʦʛʨʘʤʫ ʽ ʚʠʜʘʻ ʢʦʨʦʪʢʽ 

ʽʤʧʫʣʴʩʠ ʪʦʯʢʦʚʦ ʧʨʠ ʚʠʷʚʣʝʥʥʽ ʧʘʪʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. ʋ ʢʦʥʪʨʦʣʴʦʚʘʥʦʤʫ 

ʜʦʩʣʽʜʞʝʥʥʽ (n=191) RNS ʟʤʝʥʰʠʣʘ ʯʘʩʪʦʪʫ ʥʘʧʘʜʽʚ ʥʘ 37,9% ʧʦʨʽʚʥʷʥʦ ʟ 

17,3% ʫ ʛʨʫʧʽ sham. ʏʝʨʝʟ 6 ʨʦʢʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʥʠʞʝʥʥʷ ʜʦʩʷʛʘʣʦ 66,5%, ʘ 

45% ʧʘʮʽʻʥʪʽʚ ʤʘʣʠ ʧʝʨʽʦʜʠ ʩʚʦʙʦʜʠ ʚʽʜ ʥʘʧʘʜʽʚ Ó3 ʤʽʩʷʮʽ. RNS ʦʩʦʙʣʠʚʦ 

ʧʝʨʩʧʝʢʪʠʚʥʘ ʧʨʠ ʬʦʢʘʣʴʥʠʭ ʬʦʨʤʘʭ ʝʧʽʣʝʧʩʽʾ ʟ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʠʤ ʚʦʛʥʠʱʝʤ. 

ɻʣʠʙʦʢʘ ʩʪʠʤʫʣʷʮʽʷ ʤʦʟʢʫ (DBS), ʟʦʢʨʝʤʘ ʧʝʨʝʜʥʴʦʛʦ ʷʜʨʘ ʪʘʣʘʤʫʩʘ 

(anterior nucleus of thalamus, ANT), ʙʫʣʘ ʩʭʚʘʣʝʥʘ FDA ʫ 2018 ʨʦʮʽ ʜʣʷ 
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ʬʦʢʘʣʴʥʦʾ DRE. ʋ ʜʦʩʣʽʜʞʝʥʥʽ SANTE (n=110) ʯʝʨʝʟ 2 ʨʦʢʠ ʯʘʩʪʦʪʘ ʥʘʧʘʜʽʚ 

ʟʥʠʟʠʣʘʩʷ ʥʘ 56% ʫ ʨʝʩʧʦʥʜʝʨʽʚ. ʉʪʠʤʫʣʷʮʽʷ ʛʽʧʧʦʢʘʤʧʫ ʧʦʢʘʟʫʻ ʜʦʙʨʽ 

ʨʝʟʫʣʴʪʘʪʠ ʧʨʠ ʩʢʨʦʥʝʚʽʡ ʝʧʽʣʝʧʩʽʾ. DBS ʚʧʣʠʚʘʻ ʥʘ ʤʝʨʝʞʝʚʽ ʤʝʭʘʥʽʟʤʠ, 

ʧʽʜʚʠʱʫʶʯʠ ʧʦʨʽʛ ʩʫʜʦʤʥʦʾ ʛʦʪʦʚʥʦʩʪʽ ʪʘ ʤʦʜʫʣʶʶʯʠ ʢʦʥʥʝʢʪʠʚʥʽʩʪʴ ʤʦʟʢʫ ʟʘ 

ʟʘʤʦʚʯʫʚʘʥʥʷʤ. 

ʇʦʨʽʚʥʶʶʯʠ ʤʝʪʦʜʠ, VNS ʻ ʥʘʡʙʽʣʴʰ ʜʦʩʪʫʧʥʠʤ ʽ ʤʘʻ ʥʘʡʜʦʚʰʫ ʽʩʪʦʨʽʶ 

ʟʘʩʪʦʩʫʚʘʥʥʷ, RNS ʽ DBS ð ʙʽʣʴʰ ʧʨʠʮʽʣʴʥʠʤʠ ʜʣʷ ʬʦʢʘʣʴʥʠʭ ʬʦʨʤ, ʘ TNS ï 

ʤʝʥʰ ʽʥʚʘʟʠʚʥʠʤ. ɺ ʫʩʽʭ ʚʠʧʘʜʢʘʭ ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʨʘʱʘ ʧʨʠ ʬʦʢʘʣʴʥʠʭ ʥʘʧʘʜʘʭ ʽ 

ʥʠʞʯʽʡ ʙʘʟʦʚʽʡ ʯʘʩʪʦʪʽ. ʄʝʭʘʥʽʟʤʠ ʧʝʨʝʪʠʥʘʶʪʴʩʷ: ʜʝʩʠʥʭʨʦʥʽʟʘʮʽʷ, ʧʦʩʠʣʝʥʥʷ 

ʛʘʣʴʤʽʚʥʠʭ ʩʠʩʪʝʤ ʽ ʢʫʤʫʣʷʪʠʚʥʘ ʥʝʡʨʦʧʣʘʩʪʠʯʥʽʩʪʴ. 

ʂʣʽʥʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʦʙʤʝʞʝʥʥʷ 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʽʜʢʨʝʩʣʶʶʪʴ, ʱʦ ʥʝʡʨʦʩʪʠʤʫʣʷʮʽʷ ʥʝ ʻ çʯʘʨʽʚʥʦʶ 

ʪʘʙʣʝʪʢʦʶè. ɺʽʜʧʦʚʽʜʴ ʚʘʨʽʶʻʪʴʩʷ: ʧʨʠʙʣʠʟʥʦ ʪʨʝʪʠʥʘ ʧʘʮʽʻʥʪʽʚ ʜʦʩʷʛʘʻ Ó50% 

ʟʥʠʞʝʥʥʷ ʥʘʧʘʜʽʚ, ʱʝ ʪʨʝʪʠʥʘ ð 30ï50%, ʘ ʪʨʝʪʠʥʘ ʤʘʻ ʤʽʥʽʤʘʣʴʥʠʡ ʝʬʝʢʪ. 

ʇʨʦʛʥʦʩʪʠʯʥʦ ʩʧʨʠʷʪʣʠʚʠʤʠ ʻ ʧʽʟʥʽʰʠʡ ʧʦʯʘʪʦʢ ʝʧʽʣʝʧʩʽʾ, ʬʦʢʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ 

ʥʘʧʘʜʽʚ ʽ ʚʽʜʩʫʪʥʽʩʪʴ ʪʷʞʢʠʭ ʜʝʚʝʣʦʧʤʝʥʪʘʣʴʥʠʭ ʪʘ ʝʧʽʣʝʧʪʠʯʥʠʭ 

ʝʥʮʝʬʘʣʦʧʘʪʽʡ (DEE). ʋ DEE ʚʽʜʧʦʚʽʜʴ ʯʘʩʪʦ ʛʽʨʰʘ ʯʝʨʝʟ ʩʢʣʘʜʥʽʰʽ 

ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʽ ʤʝʭʘʥʽʟʤʠ. 

ʆʙʤʝʞʝʥʥʷ ʤʝʪʦʜʽʚ ʚʢʣʶʯʘʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʭʽʨʫʨʛʽʯʥʦʛʦ ʚʪʨʫʯʘʥʥʷ (ʜʣʷ 

VNS, RNS, DBS), ʤʦʞʣʠʚʽ ʧʦʙʽʯʥʽ ʝʬʝʢʪʠ (ʭʨʠʧʣʽʩʪʴ ʛʦʣʦʩʫ, ʢʘʰʝʣʴ ʧʨʠ VNS), 

ʚʠʩʦʢʫ ʚʘʨʪʽʩʪʴ ʽ ʧʦʪʨʝʙʫ ʚ ʽʥʜʠʚʽʜʫʘʣʴʥʦʤʫ ʧʽʜʙʦʨʽ ʧʘʨʘʤʝʪʨʽʚ. ɹʽʣʴʰʽʩʪʴ 

ʜʦʩʣʽʜʞʝʥʴ ð ʨʝʪʨʦʩʧʝʢʪʠʚʥʽ ʘʙʦ ʥʝʚʝʣʠʢʽ, ʪʦʤʫ ʧʦʪʨʽʙʥʽ ʚʝʣʠʢʽ ʧʨʦʩʧʝʢʪʠʚʥʽ 

ʙʘʛʘʪʦʮʝʥʪʨʦʚʽ ʚʠʧʨʦʙʫʚʘʥʥʷ. ʊʘʢʦʞ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʠʡ ʚʧʣʠʚ ʥʘ ʢʦʛʥʽʪʠʚʥʽ 

ʬʫʥʢʮʽʾ ʪʘ ʷʢʽʩʪʴ ʞʠʪʪʷ. 

ʇʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ 

ʉʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ ʚʢʣʶʯʘʶʪʴ ʨʦʟʚʠʪʦʢ ʟʘʢʨʠʪʠʭ (closed-loop) ʩʠʩʪʝʤ, ʷʢʽ 

ʨʝʘʛʫʶʪʴ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʢʦʤʙʽʥʘʮʽʶ ʥʝʡʨʦʩʪʠʤʫʣʷʮʽʾ ʟ ʽʥʰʠʤʠ ʤʝʪʦʜʘʤʠ 

(ʥʘʧʨʠʢʣʘʜ, ʟ ʦʧʪʠʤʽʟʘʮʽʻʶ ɸɽʇ) ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʚʽʜʙʦʨʫ ʧʘʮʽʻʥʪʽʚ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʥʦʩʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʽ ʥʝʡʨʦʚʽʟʫʘʣʽʟʘʮʽʾ. 

ʋ ʪʚʘʨʠʥʥʠʭ ʤʦʜʝʣʷʭ ʘʢʪʠʚʥʦ ʪʝʩʪʫʶʪʴ ʥʦʚʽ ʤʽʰʝʥʽ ʪʘ ʧʘʨʘʤʝʪʨʠ, ʱʦ 
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ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʧʽʜʭʦʜʽʚ. 

ʅʝʡʨʦʩʪʠʤʫʣʷʮʽʷ ʚʞʝ ʩʪʘʣʘ ʚʘʞʣʠʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʣʽʢʫʚʘʥʥʷ DRE, 

ʧʨʦʧʦʥʫʶʯʠ ʥʘʜʽʡʥʫ ʘʣʴʪʝʨʥʘʪʠʚʫ ʜʣʷ ʧʘʮʽʻʥʪʽʚ, ʷʢʠʤ ʥʝ ʜʦʧʦʤʦʛʣʘ 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʘ ʪʝʨʘʧʽʷ. ɼʦʚʛʦʩʪʨʦʢʦʚʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʟʨʦʩʪʘʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʟ ʯʘʩʦʤ, ʟʤʝʥʰʝʥʥʷ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ 

ʧʨʠʡʥʷʪʥʠʡ ʧʨʦʬʽʣʴ ʙʝʟʧʝʢʠ. ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ, 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʽ ʪʦʯʥʽʰʠʡ ʚʽʜʙʽʨ ʧʘʮʽʻʥʪʽʚ ʜʦʟʚʦʣʷʪʴ ʟʥʘʯʥʦ 

ʨʦʟʰʠʨʠʪʠ ʢʦʨʠʩʪʴ ʮʴʦʛʦ ʤʝʪʦʜʫ ʜʣʷ ʪʠʩʷʯ ʣʶʜʝʡ, ʷʢʽ ʞʠʚʫʪʴ ʟ ʨʝʟʠʩʪʝʥʪʥʦʶ 

ʝʧʽʣʝʧʩʽʻʶ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʝʡʨʦʩʪʠʤʫʣʷʮʽʷ ð ʮʝ ʥʝ ʧʨʦʩʪʦ ʪʝʭʥʽʯʥʝ ʨʽʰʝʥʥʷ, ʘ 

ʛʣʠʙʦʢʝ ʚʪʨʫʯʘʥʥʷ ʚ ʥʝʡʨʦʥʘʣʴʥʽ ʤʝʨʝʞʽ ʤʦʟʢʫ, ʷʢʝ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʛʦʨʠʟʦʥʪʠ ʚ 

ʣʽʢʫʚʘʥʥʽ ʦʜʥʦʛʦ ʟ ʥʘʡʩʢʣʘʜʥʽʰʠʭ ʥʝʚʨʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʩʫʯʘʩʥʦʩʪʽ. 
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ʈʆʃʔ ʇʈʀʍʆɺɸʅʀʍ ɯʅʌɽʂʎɯʁ ʊɸ ɼʀʉɹɯʆɿʋ ʇɯʍɺʀ ʋ 

ʇɸʊʆɻɽʅɽɿɯ ʇɽʈɽɼʏɸʉʅʀʍ ʇʆʃʆɻɯɺ 

 

ɿʜʦʨʦʚʝʮʴ ɸʣʽʥʘ ʄʠʢʦʣʘʾʚʥʘ 

ʩʪʫʜʝʥʪʢʘ 5 ʢʫʨʩʫ, ʩʧʝʮʽʘʣʴʥʽʩʪʴ 222 ñʄʝʜʠʮʠʥʘò 

ʉʝʤʝʥʷʢ ɸʣʽʥʘ ɺʽʢʪʦʨʽʚʥʘ 

ʜʦʮʝʥʪ, ʢʘʥʜʠʜʘʪ ʤʝʜʠʯʥʠʭ ʥʘʫʢ, 

ʜʦʮʝʥʪ ʟʘʢʣʘʜʫ ʚʠʱʦʾ ʦʩʚʽʪʠ ʢʘʬʝʜʨʠ ʘʢʫʰʝʨʩʪʚʘ ʪʘ ʛʽʥʝʢʦʣʦʛʽʾ 

ɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʏʝʨʥʽʚʮʽ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ʇʝʨʝʜʯʘʩʥʽ ʧʦʣʦʛʠ ʟʘʣʠʰʘʶʪʴʩʷ ʦʜʥʽʻʶ ʟ ʧʨʦʚʽʜʥʠʭ ʧʨʠʯʠʥ 

ʧʝʨʠʥʘʪʘʣʴʥʦʾ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʪʘ ʩʤʝʨʪʥʦʩʪʽ ʫ ʩʚʽʪʽ, ʧʨʠʯʦʤʫ ʟʥʘʯʥʘ ʯʘʩʪʢʘ 

ʚʠʧʘʜʢʽʚ ʤʘʻ ʽʥʬʝʢʮʽʡʥʦ-ʟʘʧʘʣʴʥʝ ʧʦʭʦʜʞʝʥʥʷ. ʆʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʦʩʦʙʣʠʚʫ 

ʫʚʘʛʫ ʧʨʠʜʽʣʷʶʪʴ ʨʦʣʽ ʧʨʠʭʦʚʘʥʠʭ ʽʥʬʝʢʮʽʡ ʪʘ ʧʦʨʫʰʝʥʴ ʚʘʛʽʥʘʣʴʥʦʛʦ 

ʤʽʢʨʦʙʽʦʤʫ ʫ ʟʘʧʫʩʢʫ ʧʝʨʝʜʯʘʩʥʦʾ ʧʦʣʦʛʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɼʠʩʙʽʦʟ ʧʽʭʚʠ, ʟʦʢʨʝʤʘ 

ʙʘʢʪʝʨʽʘʣʴʥʠʡ ʚʘʛʽʥʦʟ, ʘʩʦʮʽʶʻʪʴʩʷ ʟʽ ʟʥʠʞʝʥʥʷʤ ʨʽʚʥʷ ʣʘʢʪʦʙʘʮʠʣ ʽ ʟʨʦʩʪʘʥʥʷʤ 

ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʩʧʨʠʷʻ ʘʢʪʠʚʘʮʽʾ ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ. 

ʃʘʪʝʥʪʥʽ ʽʥʬʝʢʮʽʾ ʤʦʞʫʪʴ ʪʨʠʚʘʣʠʡ ʯʘʩ ʧʝʨʝʙʽʛʘʪʠ ʙʝʟ ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʽʚ, ʦʜʥʘʢ 

ʽʥʽʮʽʶʶʪʴ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ ʽ ʧʨʦʜʫʢʮʽʶ ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ. ʎʽ ʧʨʦʮʝʩʠ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʰʠʡʢʠ ʤʘʪʢʠ, ʘʢʪʠʚʘʮʽʾ ʧʨʦʩʪʘʛʣʘʥʜʠʥʽʚ ʽ 

ʧʝʨʝʜʯʘʩʥʦʛʦ ʨʦʟʨʠʚʫ ʧʣʦʜʦʚʠʭ ʦʙʦʣʦʥʦʢ. ɺʘʞʣʠʚʠʤ ʻ ʪʘʢʦʞ ʚʧʣʠʚ ʤʽʢʨʦʙʽʦʪʠ 

ʥʘ ʙʘʨôʻʨʥʽ ʬʫʥʢʮʽʾ ʝʧʽʪʝʣʽʶ ʪʘ ʽʤʫʥʥʫ ʨʝʛʫʣʷʮʽʶ. ʉʫʯʘʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʨʘʥʥʻ ʚʠʷʚʣʝʥʥʷ ʪʘ ʢʦʨʝʢʮʽʷ ʜʠʩʙʽʦʟʫ ʤʦʞʫʪʴ ʟʥʠʟʠʪʠ ʨʠʟʠʢ 

ʧʝʨʝʜʯʘʩʥʠʭ ʧʦʣʦʛʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʚʯʝʥʥʷ ʨʦʣʽ ʧʨʠʭʦʚʘʥʠʭ ʽʥʬʝʢʮʽʡ ʽ 

ʤʽʢʨʦʙʽʦʤʫ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʫ ʧʨʦʬʽʣʘʢʪʠʮʽ ʘʢʫʰʝʨʩʴʢʠʭ 

ʫʩʢʣʘʜʥʝʥʴ. 

ʂʣʁ ʯʦʚʽ ʩʣʦʚʘ: ʧʝʨʝʜʯʘʩʥʽ ʧʦʣʦʛʠ, ʜʠʩʙʽʦʟ ʧʽʭʚʠ, ʙʘʢʪʝʨʽʘʣʴʥʠʡ ʚʘʛʽʥʦʟ, 

ʤʽʢʨʦʙʽʦʤ, ʣʘʪʝʥʪʥʽ ʽʥʬʝʢʮʽʾ, ʟʘʧʘʣʝʥʥʷ, ʮʠʪʦʢʽʥʠ. 

 

ʇʝʨʝʜʯʘʩʥʽ ʧʦʣʦʛʠ ʟʘʣʠʰʘʶʪʴʩʷ ʦʜʥʽʻʶ ʟ ʧʨʦʚʽʜʥʠʭ ʧʨʠʯʠʥ 
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ʧʝʨʠʥʘʪʘʣʴʥʦʾ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʪʘ ʩʤʝʨʪʥʦʩʪʽ, ʽ ʩʫʯʘʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʝʨʝʢʦʥʣʠʚʦ ʜʝʤʦʥʩʪʨʫʶʪʴ, ʱʦ ʟʥʘʯʥʘ ʯʘʩʪʢʘ ʚʠʧʘʜʢʽʚ ʤʘʻ ʽʥʬʝʢʮʽʡʥʦ-

ʟʘʧʘʣʴʥʝ ʧʦʭʦʜʞʝʥʥʷ, ʟʦʢʨʝʤʘ ʘʩʦʮʽʡʦʚʘʥʝ ʟ ʧʦʨʫʰʝʥʥʷʤʠ ʚʘʛʽʥʘʣʴʥʦʛʦ 

ʤʽʢʨʦʙʽʦʤʫ. ʋ ʚʝʣʠʢʠʭ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʭ ʪʘ ʦʛʣʷʜʦʚʠʭ ʨʦʙʦʪʘʭ ʧʦʢʘʟʘʥʦ, ʱʦ 

ʩʫʙʢʣʽʥʽʯʥʽ ʽʥʬʝʢʮʽʾ ʪʘ ʜʠʩʙʽʦʪʠʯʥʽ ʩʪʘʥʠ ʟʜʘʪʥʽ ʪʨʠʚʘʣʠʡ ʯʘʩ ʥʝ ʧʨʦʷʚʣʷʪʠʩʷ 

ʢʣʽʥʽʯʥʦ, ʦʜʥʘʢ ʧʦʩʪʫʧʦʚʦ ʬʦʨʤʫʶʪʴ ʧʘʪʦʣʦʛʽʯʥʝ ʩʝʨʝʜʦʚʠʱʝ ʚ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʤʫ ʪʨʘʢʪʽ, ʷʢʝ ʟʘʧʫʩʢʘʻ ʢʘʩʢʘʜʠ ʧʝʨʝʜʯʘʩʥʦʾ ʧʦʣʦʛʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʯʝʨʝʟ ʘʢʪʠʚʘʮʽʶ ʟʘʧʘʣʝʥʥʷ ʪʘ ʟʤʽʥʫ ʣʦʢʘʣʴʥʦʛʦ ʽʤʫʥʥʦʛʦ ʙʘʣʘʥʩʫ [1]. 

ʅʦʨʤʘʣʴʥʠʡ ʚʘʛʽʥʘʣʴʥʠʡ ʤʽʢʨʦʙʽʦʤ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʜʦʤʽʥʫʚʘʥʥʷʤ 

Lactobacillus spp., ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʘʙʽʣʴʥʽʩʪʴ ʝʢʦʩʠʩʪʝʤʠ ʧʽʭʚʠ ʯʝʨʝʟ 

ʧʨʦʜʫʢʮʽʶ ʤʦʣʦʯʥʦʾ ʢʠʩʣʦʪʠ, ʙʘʢʪʝʨʽʦʮʠʥʽʚ ʽ ʧʽʜʪʨʠʤʢʫ ʢʠʩʣʦʛʦ pH. 

ɼʦʩʣʽʜʞʝʥʥʷ ʤʽʢʨʦʙʽʦʤʫ ʧʦʢʘʟʘʣʠ, ʱʦ ʩʘʤʝ ʣʘʢʪʦʙʘʮʠʣʷʨʥʠʡ ʪʠʧ ʤʽʢʨʦʙʽʦʪʠ 

ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʥʘʡʥʠʞʯʠʤ ʨʠʟʠʢʦʤ ʧʝʨʝʜʯʘʩʥʠʭ ʧʦʣʦʛʽʚ, ʪʦʜʽ ʷʢ ʟʤʝʥʰʝʥʥʷ 

ʾʭʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷʤ ʤʽʢʨʦʙʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ 

ʚʪʨʘʪʦʶ ʙʘʨôʻʨʥʦʾ ʬʫʥʢʮʽʾ, ʱʦ ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʢʦʣʦʥʽʟʘʮʽʾ 

ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʠʤʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ [2]. ɹʘʢʪʝʨʽʘʣʴʥʠʡ ʚʘʛʽʥʦʟ ʻ ʥʘʡʙʽʣʴʰ 

ʚʠʚʯʝʥʦʶ ʬʦʨʤʦʶ ʚʘʛʽʥʘʣʴʥʦʛʦ ʜʠʩʙʽʦʟʫ, ʷʢʠʡ ʯʽʪʢʦ ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʧʽʜʚʠʱʝʥʠʤ 

ʨʠʟʠʢʦʤ ʧʝʨʝʜʯʘʩʥʠʭ ʧʦʣʦʛʽʚ. ʋ ʢʣʽʥʽʢʦ-ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ 

ʧʦʢʘʟʘʥʦ, ʱʦ ʧʨʠ ʮʴʦʤʫ ʩʪʘʥʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʤʽʱʝʥʥʷ ʣʘʢʪʦʙʘʮʠʣ ʘʥʘʝʨʦʙʥʦʶ 

ʬʣʦʨʦʶ, ʚʢʣʶʯʘʶʯʠ Gardnerella vaginalis ʪʘ Atopobium vaginae, ʱʦ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʬʦʨʤʫʚʘʥʥʷʤ ʙʽʦʧʣʽʚʦʢ, ʧʽʜʚʠʱʝʥʥʷʤ pH ʪʘ ʘʢʪʠʚʘʮʽʻʶ 

ʤʽʩʮʝʚʦʾ ʟʘʧʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʷʢʘ ʤʦʞʝ ʧʦʰʠʨʶʚʘʪʠʩʷ ʥʘ ʚʝʨʭʥʽ ʚʽʜʜʽʣʠ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʪʨʘʢʪʫ [3]. ʆʢʨʝʤʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʧʨʠʭʦʚʘʥʽ ʫʨʦʛʝʥʽʪʘʣʴʥʽ 

ʽʥʬʝʢʮʽʾ, ʟʦʢʨʝʤʘ Chlamydia trachomatis, Mycoplasma hominis ʪʘ Ureaplasma 

urealyticum, ʷʢʽ ʟʜʘʪʥʽ ʪʨʠʚʘʣʠʡ ʯʘʩ ʧʝʨʩʠʩʪʫʚʘʪʠ ʫ ʪʢʘʥʠʥʘʭ ʙʝʟ ʷʚʥʠʭ 

ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʽʚ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʮʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʚʠʢʣʠʢʘʶʪʴ 

ʭʨʦʥʽʯʥʝ ʥʠʟʴʢʦʽʥʪʝʥʩʠʚʥʝ ʟʘʧʘʣʝʥʥʷ, ʷʢʝ ʧʦʩʪʫʧʦʚʦ ʟʤʽʥʶʻ ʩʪʨʫʢʪʫʨʫ 

ʝʥʜʦʤʝʪʨʽʶ ʪʘ ʧʣʦʜʦʚʠʭ ʦʙʦʣʦʥʦʢ, ʧʦʨʫʰʫʻ ʣʦʢʘʣʴʥʠʡ ʽʤʫʥʽʪʝʪ ʽ ʩʧʨʠʷʻ 

ʘʢʪʠʚʘʮʽʾ ʤʝʭʘʥʽʟʤʽʚ, ʱʦ ʟʘʧʫʩʢʘʶʪʴ ʧʝʨʝʜʯʘʩʥʽ ʧʦʣʦʛʠ [4]. 

ʄʝʭʘʥʽʟʤ ʟʘʧʘʣʴʥʦʛʦ ʟʘʧʫʩʢʫ ʧʝʨʝʜʯʘʩʥʦʾ ʧʦʣʦʛʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʜʦʙʨʝ 
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ʦʧʠʩʘʥʠʡ ʫ ʨʦʙʦʪʘʭ, ʱʦ ʜʦʩʣʽʜʞʫʶʪʴ ʨʦʣʴ ʮʠʪʦʢʽʥʽʚ ʫ ʚʘʛʽʪʥʦʩʪʽ. ʇʦʢʘʟʘʥʦ, ʱʦ 

ʽʥʬʝʢʮʽʡʥʘ ʩʪʠʤʫʣʷʮʽʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ IL-1ɓ, IL-6 ʪʘ TNF-Ŭ, 

ʷʢʽ ʘʢʪʠʚʫʶʪʴ ʩʠʥʪʝʟ ʧʨʦʩʪʘʛʣʘʥʜʠʥʽʚ ʫ ʜʝʮʠʜʫʘʣʴʥʽʡ ʪʢʘʥʠʥʽ ʪʘ ʘʤʥʽʦʥʽ. ʎʝ 

ʟʘʧʫʩʢʘʻ ʩʢʦʨʦʯʫʚʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʤʽʦʤʝʪʨʽʷ ʪʘ ʩʧʨʠʷʻ ʜʦʟʨʽʚʘʥʥʶ ʰʠʡʢʠ 

ʤʘʪʢʠ, ʬʦʨʤʫʶʯʠ ʬʽʥʘʣʴʥʠʡ ʰʣʷʭ ʨʝʘʣʽʟʘʮʽʾ ʧʝʨʝʜʯʘʩʥʠʭ ʧʦʣʦʛʽʚ [5]. 

ɼʦʜʘʪʢʦʚʠʤ ʢʣʶʯʦʚʠʤ ʤʝʭʘʥʽʟʤʦʤ ʻ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʰʠʡʢʠ ʤʘʪʢʠ ʧʽʜ 

ʚʧʣʠʚʦʤ ʟʘʧʘʣʝʥʥʷ. ɺ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʘ ʢʣʽʥʽʯʥʠʭ ʨʦʙʦʪʘʭ ʜʦʚʝʜʝʥʦ, ʱʦ 

ʮʠʪʦʢʽʥʠ ʩʪʠʤʫʣʶʶʪʴ ʧʨʦʜʫʢʮʽʶ ʤʘʪʨʠʢʩʥʠʭ ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟ, ʷʢʽ ʨʫʡʥʫʶʪʴ 

ʢʦʣʘʛʝʥʦʚʽ ʚʦʣʦʢʥʘ ʪʘ ʟʤʽʥʶʶʪʴ ʩʪʨʫʢʪʫʨʫ ʝʢʩʪʨʘʮʝʣʶʣʷʨʥʦʛʦ ʤʘʪʨʠʢʩʫ. ʎʝ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʝʨʝʜʯʘʩʥʦʛʦ ʨʦʟʤôʷʢʰʝʥʥʷ, ʚʢʦʨʦʯʝʥʥʷ ʪʘ ʜʠʣʘʪʘʮʽʾ ʰʠʡʢʠ 

ʤʘʪʢʠ, ʱʦ ʻ ʤʦʨʬʦʣʦʛʽʯʥʦʶ ʦʩʥʦʚʦʶ ʽʩʪʤʽʢʦ-ʮʝʨʚʽʢʘʣʴʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ [6]. 

ɺʠʩʭʽʜʥʝ ʽʥʬʽʢʫʚʘʥʥʷ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʰʣʷʭʽʚ ʨʝʘʣʽʟʘʮʽʾ 

ʽʥʬʝʢʮʽʡʥʦ-ʘʩʦʮʽʡʦʚʘʥʠʭ ʧʝʨʝʜʯʘʩʥʠʭ ʧʦʣʦʛʽʚ. ɼʘʥʽ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʟ ʥʠʞʥʽʭ ʚʽʜʜʽʣʽʚ ʩʪʘʪʝʚʠʭ ʰʣʷʭʽʚ ʤʦʞʫʪʴ 

ʧʨʦʥʠʢʘʪʠ ʚ ʧʦʨʦʞʥʠʥʫ ʤʘʪʢʠ, ʚʠʢʣʠʢʘʶʯʠ ʭʦʨʽʦʘʤʥʽʦʥʽʪ ʽ ʽʥʬʝʢʮʽʶ 

ʘʤʥʽʦʪʠʯʥʦʾ ʨʽʜʠʥʠ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚôʷʟʘʥʦ ʟ ʧʝʨʝʜʯʘʩʥʠʤ ʨʦʟʨʠʚʦʤ 

ʧʣʦʜʦʚʠʭ ʦʙʦʣʦʥʦʢ ʽ ʧʦʯʘʪʢʦʤ ʧʦʣʦʛʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ [7]. ʇʦʨʫʰʝʥʥʷ 

ʝʧʽʪʝʣʽʘʣʴʥʦʛʦ ʙʘʨôʻʨʘ ʧʨʠ ʜʠʩʙʽʦʟʽ ʚʽʜʽʛʨʘʻ ʢʨʠʪʠʯʥʫ ʨʦʣʴ ʫ ʧʽʜʚʠʱʝʥʥʽ 

ʩʧʨʠʡʥʷʪʣʠʚʦʩʪʽ ʜʦ ʽʥʬʝʢʮʽʡ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʣʘʢʪʦʙʘʮʠʣ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʧʨʦʜʫʢʮʽʾ ʤʦʣʦʯʥʦʾ ʢʠʩʣʦʪʠ, 

ʘʥʪʠʤʽʢʨʦʙʥʠʭ ʧʝʧʪʠʜʽʚ ʽ ʧʦʨʫʰʝʥʥʷ ʱʽʣʴʥʠʭ ʤʽʞʢʣʽʪʠʥʥʠʭ ʢʦʥʪʘʢʪʽʚ, ʱʦ 

ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ ʧʨʦʥʠʢʥʽʩʪʴ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʪʘ ʩʧʨʠʷʻ ʪʨʘʥʩʣʦʢʘʮʽʾ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ [8]. ɯʤʫʥʦʣʦʛʽʯʥʘ ʨʝʛʫʣʷʮʽʷ ʫ ʨʝʧʨʦʜʫʢʪʠʚʥʦʤʫ ʪʨʘʢʪʽ ʻ 

ʥʘʜʟʚʠʯʘʡʥʦ ʩʢʣʘʜʥʦʶ ʩʠʩʪʝʤʦʶ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʙʘʣʘʥʩ ʤʽʞ ʪʦʣʝʨʘʥʪʥʽʩʪʶ ʜʦ 

ʧʣʦʜʘ ʽ ʟʘʭʠʩʪʦʤ ʚʽʜ ʽʥʬʝʢʮʽʡ. ʇʨʠ ʜʠʩʙʽʦʟʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʘʢʪʠʚʘʮʽʷ Toll-like 

ʨʝʮʝʧʪʦʨʽʚ, ʜʝʥʜʨʠʪʥʠʭ ʢʣʽʪʠʥ ʽ ʤʘʢʨʦʬʘʛʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʘʜʤʽʨʥʦʾ 

ʧʨʦʜʫʢʮʽʾ ʮʠʪʦʢʽʥʽʚ ʽ ʟʩʫʚʫ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʫ ʙʽʢ ʟʘʧʘʣʝʥʥʷ, ʷʢʝ ʤʦʞʝ 

ʽʥʜʫʢʫʚʘʪʠ ʧʦʣʦʛʦʚʫ ʘʢʪʠʚʥʽʩʪʴ [9]. ɹʽʦʧʣʽʚʢʦʫʪʚʦʨʝʥʥʷ ʻ ʚʘʞʣʠʚʠʤ 

ʤʝʭʘʥʽʟʤʦʤ ʧʝʨʩʠʩʪʝʥʮʽʾ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʧʨʠ ʙʘʢʪʝʨʽʘʣʴʥʦʤʫ ʚʘʛʽʥʦʟʽ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʙʽʦʧʣʽʚʢʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʘʭʠʩʪ ʙʘʢʪʝʨʽʡ ʚʽʜ 
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ʘʥʪʠʙʽʦʪʠʢʽʚ ʽ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ, ʩʪʚʦʨʶʶʯʠ ʩʪʘʙʽʣʴʥʝ ʜʞʝʨʝʣʦ ʭʨʦʥʽʯʥʦʾ 

ʽʥʬʝʢʮʽʾ ʪʘ ʧʽʜʪʨʠʤʫʶʯʠ ʟʘʧʘʣʴʥʠʡ ʧʨʦʮʝʩ, ʷʢʠʡ ʻ ʢʣʶʯʦʚʠʤ ʫ ʧʘʪʦʛʝʥʝʟʽ 

ʧʝʨʝʜʯʘʩʥʠʭ ʧʦʣʦʛʽʚ. ʂʨʽʤ ʪʦʛʦ, ʙʽʦʧʣʽʚʢʠ ʤʘʶʪʴ ʩʢʣʘʜʥʫ ʪʨʠʚʠʤʽʨʥʫ 

ʩʪʨʫʢʪʫʨʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤ ʦʙʤʽʥʶʚʘʪʠʩʷ ʩʠʛʥʘʣʘʤʠ, 

ʧʽʜʚʠʱʫʚʘʪʠ ʚʽʨʫʣʝʥʪʥʽʩʪʴ ʽ ʜʦʚʛʦʪʨʠʚʘʣʦ ʢʦʣʦʥʽʟʫʚʘʪʠ ʩʣʠʟʦʚʫ ʦʙʦʣʦʥʢʫ, ʱʦ 

ʨʦʙʠʪʴ ʽʥʬʝʢʮʽʡʥʠʡ ʧʨʦʮʝʩ ʧʨʘʢʪʠʯʥʦ ʨʝʟʠʩʪʝʥʪʥʠʤ ʜʦ ʩʪʘʥʜʘʨʪʥʦʾ ʪʝʨʘʧʽʾ ʽ 

ʧʽʜʪʨʠʤʫʻ ʧʦʩʪʽʡʥʠʡ ʧʨʦʟʘʧʘʣʴʥʠʡ ʬʦʥ [10]. ʉʫʯʘʩʥʽ ʤʝʪʦʜʠ ʤʦʣʝʢʫʣʷʨʥʦʾ 

ʜʽʘʛʥʦʩʪʠʢʠ ʤʽʢʨʦʙʽʦʤʫ, ʟʦʢʨʝʤʘ ʩʝʢʚʝʥʫʚʘʥʥʷ 16S ʨʈʅʂ, ʜʦʟʚʦʣʠʣʠ 

ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʩʧʝʮʠʬʽʯʥʽ ʤʽʢʨʦʙʥʽ ʧʨʦʬʽʣʽ, ʘʩʦʮʽʡʦʚʘʥʽ ʟ ʨʠʟʠʢʦʤ 

ʧʝʨʝʜʯʘʩʥʠʭ ʧʦʣʦʛʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʥʠʞʝʥʥʷ Lactobacillus crispatus ʪʘ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʪʷ ʘʥʘʝʨʦʙʥʦʾ ʬʣʦʨʠ ʻ ʧʨʦʛʥʦʩʪʠʯʥʠʤ ʤʘʨʢʝʨʦʤ 

ʥʝʩʧʨʠʷʪʣʠʚʦʛʦ ʧʝʨʝʙʽʛʫ ʚʘʛʽʪʥʦʩʪʽ. ɹʽʣʴʰ ʪʦʛʦ, ʩʫʯʘʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʽʜʢʨʝʩʣʶʶʪʴ, ʱʦ ʥʝ ʣʠʰʝ ʩʢʣʘʜ ʤʽʢʨʦʙʽʦʤʫ, ʘʣʝ ʡ ʡʦʛʦ ʩʪʘʙʽʣʴʥʽʩʪʴ ʫ ʜʠʥʘʤʽʮʽ 

ʚʘʛʽʪʥʦʩʪʽ ʤʘʻ ʢʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʢʦʣʠʚʘʥʥʷ ʤʽʢʨʦʙʥʦʛʦ ʧʨʦʬʽʣʶ 

ʤʦʞʫʪʴ ʧʝʨʝʜʫʚʘʪʠ ʢʣʽʥʽʯʥʠʤ ʧʨʦʷʚʘʤ ʟʘʧʘʣʝʥʥʷ ʽ ʩʣʫʛʫʚʘʪʠ ʨʘʥʥʽʤ 

ʧʨʝʜʠʢʪʦʨʦʤ ʧʝʨʝʜʯʘʩʥʦʾ ʧʦʣʦʛʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ [11]. ɻʝʥʝʪʠʯʥʽ ʬʘʢʪʦʨʠ ʪʘʢʦʞ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʽʥʜʠʚʽʜʫʘʣʴʥʫ ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʽʥʬʝʢʮʽʡʥʦ-ʘʩʦʮʽʡʦʚʘʥʠʭ 

ʧʝʨʝʜʯʘʩʥʠʭ ʧʦʣʦʛʽʚ. ʇʦʣʽʤʦʨʬʽʟʤʠ ʛʝʥʽʚ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʤʦʞʫʪʴ ʚʠʟʥʘʯʘʪʠ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʮʠʪʦʢʽʥʽʚ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʧʘʪʦʛʝʥʽʚ ʽ 

ʟʜʘʪʥʽʩʪʴ ʜʦ ʢʦʥʪʨʦʣʶ ʟʘʧʘʣʝʥʥʷ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʧʨʠ ʦʜʥʘʢʦʚʦʤʫ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ ʨʽʟʥʽ ʞʽʥʢʠ ʤʦʞʫʪʴ ʜʝʤʦʥʩʪʨʫʚʘʪʠ ʩʫʪʪʻʚʦ 

ʚʽʜʤʽʥʥʽ ʢʣʽʥʽʯʥʽ ʥʘʩʣʽʜʢʠ ð ʚʽʜ ʧʦʚʥʦʾ ʢʦʤʧʝʥʩʘʮʽʾ ʜʦ ʰʚʠʜʢʦʾ ʘʢʪʠʚʘʮʽʾ 

ʧʦʣʦʛʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʧʽʜʢʨʝʩʣʶʻ ʨʦʣʴ ʛʝʥʝʪʠʯʥʦ ʟʫʤʦʚʣʝʥʦʾ ʽʤʫʥʥʦʾ 

ʨʝʘʢʪʠʚʥʦʩʪʽ ʫ ʧʘʪʦʛʝʥʝʟʽ ʧʝʨʝʜʯʘʩʥʠʭ ʧʦʣʦʛʽʚ [12]. ʂʣʽʥʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʦʢʘʟʫʶʪʴ, ʱʦ ʣʽʢʫʚʘʥʥʷ ʙʘʢʪʝʨʽʘʣʴʥʦʛʦ ʚʘʛʽʥʦʟʫ ʧʽʜ ʯʘʩ ʚʘʛʽʪʥʦʩʪʽ ʤʦʞʝ 

ʟʥʠʞʫʚʘʪʠ ʨʠʟʠʢ ʧʝʨʝʜʯʘʩʥʠʭ ʧʦʣʦʛʽʚ, ʦʜʥʘʢ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʝʨʘʧʽʾ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʪʝʨʤʽʥʫ ʛʝʩʪʘʮʽʾ, ʚʠʨʘʞʝʥʦʩʪʽ ʜʠʩʙʽʦʟʫ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ ʤʽʢʨʦʙʽʦʤʫ 

ʥʘ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʫ ʘʙʦ ʧʨʦʙʽʦʪʠʯʥʫ ʪʝʨʘʧʽʶ. ʅʘʡʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ 

ʜʦʩʷʛʘʶʪʴʩʷ ʧʨʠ ʨʘʥʥʴʦʤʫ ʚʠʷʚʣʝʥʥʽ ʧʦʨʫʰʝʥʴ ʤʽʢʨʦʙʽʦʪʠ, ʢʦʣʠ ʱʝ ʥʝ 

ʚʽʜʙʫʣʠʩʷ ʥʝʟʚʦʨʦʪʥʽ ʩʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʚ ʝʧʽʪʝʣʽʾ ʪʘ ʥʝ ʘʢʪʠʚʦʚʘʥʠʡ ʢʘʩʢʘʜ 
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ʮʠʪʦʢʽʥʦʚʦʾ ʚʽʜʧʦʚʽʜʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʘʧʦʙʽʛʪʠ ʟʘʧʫʩʢʫ ʧʦʣʦʛʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ 

ʜʦʢʣʽʥʽʯʥʦʤʫ ʝʪʘʧʽ [13]. ʇʨʦʬʽʣʘʢʪʠʯʥʽ ʩʪʨʘʪʝʛʽʾ ʧʝʨʝʜʯʘʩʥʠʭ ʧʦʣʦʛʽʚ ʫ 

ʩʫʯʘʩʥʦʤʫ ʘʢʫʰʝʨʩʪʚʽ ʜʝʜʘʣʽ ʙʽʣʴʰʝ ʙʘʟʫʶʪʴʩʷ ʥʘ ʢʦʥʮʝʧʮʽʾ ʤʽʢʨʦʙʽʦʤ-

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ, ʷʢʠʡ ʚʢʣʶʯʘʻ ʩʢʨʠʥʽʥʛ ʚʘʛʽʥʘʣʴʥʦʛʦ ʤʽʢʨʦʙʽʦʤʫ, 

ʚʠʷʚʣʝʥʥʷ ʣʘʪʝʥʪʥʠʭ ʽʥʬʝʢʮʽʡ ʪʘ ʧʽʜʪʨʠʤʘʥʥʷ ʝʫʙʽʦʟʫ ʧʨʦʪʷʛʦʤ ʚʘʛʽʪʥʦʩʪʽ. 

ɺʘʞʣʠʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʻ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ 

ʦʮʽʥʢʠ ʨʠʟʠʢʫ, ʦʩʢʽʣʴʢʠ ʧʦʻʜʥʘʥʥʷ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ, ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʪʘ 

ʛʝʥʝʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʪʦʯʥʽʰʝ ʧʨʦʛʥʦʟʫʚʘʪʠ ʡʤʦʚʽʨʥʽʩʪʴ 

ʧʝʨʝʜʯʘʩʥʠʭ ʧʦʣʦʛʽʚ ʽ ʬʦʨʤʫʚʘʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʧʨʦʬʽʣʘʢʪʠʯʥʽ ʩʪʨʘʪʝʛʽʾ [14]. 

ʋʟʘʛʘʣʴʥʝʥʥʷ ʩʫʯʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʘʥʠʭ ʩʚʽʜʯʠʪʴ, ʱʦ ʚʟʘʻʤʦʜʽʷ ʤʽʞ ʚʘʛʽʥʘʣʴʥʠʤ 

ʤʽʢʨʦʙʽʦʤʦʤ, ʽʤʫʥʥʦʶ ʩʠʩʪʝʤʦʶ ʪʘ ʽʥʬʝʢʮʽʡʥʠʤʠ ʘʛʝʥʪʘʤʠ ʬʦʨʤʫʻ ʩʢʣʘʜʥʫ 

ʙʘʛʘʪʦʨʽʚʥʝʚʫ ʧʘʪʦʛʝʥʝʪʠʯʥʫ ʤʝʨʝʞʫ, ʷʢʘ ʚʠʟʥʘʯʘʻ ʨʠʟʠʢ ʧʝʨʝʜʯʘʩʥʠʭ ʧʦʣʦʛʽʚ. 

ʇʦʨʫʰʝʥʥʷ ʙʫʜʴ-ʷʢʦʾ ʟ ʮʠʭ ʣʘʥʦʢ ð ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ, ʙʘʨôʻʨʥʦʾ 

ʬʫʥʢʮʽʾ ʘʙʦ ʽʤʫʥʥʦʾ ʨʝʛʫʣʷʮʽʾ ð ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʘʢʪʠʚʘʮʽʾ ʟʘʧʘʣʴʥʦʛʦ ʢʘʩʢʘʜʫ, 

ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʰʠʡʢʠ ʤʘʪʢʠ ʪʘ ʟʘʧʫʩʢʫ ʧʦʣʦʛʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʎʝ ʧʽʜʢʨʝʩʣʶʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ, ʷʢʠʡ 

ʚʨʘʭʦʚʫʻ ʥʝ ʣʠʰʝ ʽʥʬʝʢʮʽʡʥʠʡ ʬʘʢʪʦʨ, ʘʣʝ ʡ ʩʪʘʥ ʤʽʢʨʦʙʽʦʤʫ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ [15]. 
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ʋɼʂ 6 

ʉʋʏɸʉʅɯ ɸʉʇɽʂʊʀ ɸʊʆʇɯʏʅʆɻʆ ɼɽʈʄɸʊʀʊʋ ʋ ɼɯʊɽʁ 

 

ʂʫʜʣʷ ʄʘʨʠʥʘ ɻʝʦʨʛʽʾʚʥʘ, 

ɼʝʤʝʥʢʦ ʍʨʠʩʪʠʥʘ ʈʦʤʘʥʽʚʥʘ 

ʉʪʫʜʝʥʪʠ 

ʇʘʚʣʠʢʽʚʩʴʢʘ ɹʦʛʜʘʥʥʘ ʄʠʭʘʡʣʽʚʥʘ 

ʢ.ʤ.ʥ., ʜʦʮʝʥʪ 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ɸʪʦʧʽʯʥʠʡ ʜʝʨʤʘʪʠʪ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ 

ʭʨʦʥʽʯʥʠʭ ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʰʢʽʨʠ ʫ ʜʽʪʝʡ ʪʘ ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʦʶ 

ʧʨʦʙʣʝʤʦʶ ʩʫʯʘʩʥʦʾ ʧʝʜʽʘʪʨʽʾ ʡ ʜʠʪʷʯʦʾ ʜʝʨʤʘʪʦʣʦʛʽʾ. ɿʘ ʜʘʥʠʤʠ ʩʫʯʘʩʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʧʦʰʠʨʝʥʽʩʪʴ ʜʘʥʦʾ ʧʘʪʦʣʦʛʽʾ ʚ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʧʦʩʪʽʡʥʦ 

ʟʨʦʩʪʘʻ, ʦʩʦʙʣʠʚʦ ʩʝʨʝʜ ʜʽʪʝʡ ʨʘʥʥʴʦʛʦ ʚʽʢʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʘʪʦʧʽʯʥʠʡ ʜʝʨʤʘʪʠʪ, ʜʽʪʠ, ʘʣʝʨʛʽʯʥʝ ʟʘʧʘʣʝʥʥʷ, 

ʝʧʽʜʝʨʤʘʣʴʥʠʡ ʙʘʨô̒ ʨ, ʤʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ, ʙʽʦʣʦʛʽʯʥʘ ʪʝʨʘʧʽʷ. 

 

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʘʪʦʧʽʯʥʠʡ ʜʝʨʤʘʪʠʪ ʨʦʟʛʣʷʜʘʶʪʴ ʷʢ ʤʫʣʴʪʠʬʘʢʪʦʨʥʝ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʨʦʟʚʠʪʦʢ ʷʢʦʛʦ ʧʦʚô̫ ʟʘʥʠʡ ʽʟ ʚʧʣʠʚʦʤ ʛʝʥʝʪʠʯʥʠʭ, 

ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʪʘ ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ. ɺʽʜʦʤʦ, ʱʦ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʚʠʥʠʢʥʝʥʥʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʚʽʜʽʛʨʘʻ ʩʧʘʜʢʦʚʘ ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʘʪʦʧʽʯʥʠʭ ʨʝʘʢʮʽʡ, ʟʦʢʨʝʤʘ 

ʥʘʷʚʥʽʩʪʴ ʫ ʙʘʪʴʢʽʚ ʘʣʝʨʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ 

ʘʪʦʧʽʯʥʦʛʦ ʜʝʨʤʘʪʠʪʫ ʫ ʜʠʪʠʥʠ. ʆʢʨʽʤ ʛʝʥʝʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ, ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ 

ʤʘʶʪʴ ʥʝʩʧʨʠʷʪʣʠʚʽ ʝʢʦʣʦʛʽʯʥʽ ʫʤʦʚʠ, ʧʦʨʫʰʝʥʥʷ ʭʘʨʯʫʚʘʥʥʷ, ʨʘʥʥʽʡ ʧʝʨʝʭʽʜ 

ʥʘ h ʪʫʯʥʝ ʚʠʛʦʜʦʚʫʚʘʥʥʷ, ʢʦʥʪʘʢʪ ʽʟ ʧʦʙʫʪʦʚʠʤʠ ʘʣʝʨʛʝʥʘʤʠ, ʧʘʩʠʚʥʝ ʢʫʨʽʥʥʷ 

ʪʘ ʧʩʠʭʦʝʤʦʮʽʡʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʆʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʤʝʭʘʥʽʟʤʽʚ ʨʦʟʚʠʪʢʫ ʘʪʦʧʽʯʥʦʛʦ ʜʝʨʤʘʪʠʪʫ ʻ 

ʧʦʨʫʰʝʥʥʷ ʙʘʨô̒ ʨʥʦʾ ʬʫʥʢʮʽʾ ʰʢʽʨʠ. ʋ ʧʘʮʽʻʥʪʽʚ ʽʟ ʜʘʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ 

ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʘ ʚʪʨʘʪʘ ʚʦʣʦʛʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʫʭʦʩʪʽ ʰʢʽʨʠ, 

ʧʽʜʚʠʱʝʥʦʾ ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʧʦʜʨʘʟʥʠʢʽʚ ʪʘ ʧʨʦʥʠʢʥʝʥʥʷ ʘʣʝʨʛʝʥʽʚ. 
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ʂʣʽʥʽʯʥʽ ʧʨʦʷʚʠ ʘʪʦʧʽʯʥʦʛʦ ʜʝʨʤʘʪʠʪʫ ʟʘʣʝʞʘʪʴ ʚʽʜ ʚʽʢʫ ʜʠʪʠʥʠ ʪʘ ʩʪʫʧʝʥʷ 

ʪʷʞʢʦʩʪʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʦʜʥʘʢ ʦʩʥʦʚʥʠʤʠ ʩʠʤʧʪʦʤʘʤʠ ʻ ʝʨʠʪʝʤʘ, ʩʫʭʽʩʪʴ ʰʢʽʨʠ, 

ʣʫʱʝʥʥʷ, ʧʘʧʫʣʴʦʟʥʽ ʚʠʩʠʧʘʥʥʷ ʪʘ ʽʥʪʝʥʩʠʚʥʠʡ ʩʚʝʨʙʽʞ, ʱʦ ʟʥʘʯʥʦ ʧʦʛʽʨʰʫʻ 

ʷʢʽʩʪʴ ʞʠʪʪʷ ʧʘʮʽʻʥʪʽʚ, ʩʧʨʠʯʠʥʷʶʯʠ ʧʦʨʫʰʝʥʥʷ ʩʥʫ, ʧʽʜʚʠʱʝʥʫ ʜʨʘʪʽʚʣʠʚʽʩʪʴ 

ʪʘ ʝʤʦʮʽʡʥʫ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ. ʋ ʜʽʪʝʡ ʨʘʥʥʴʦʛʦ ʚʽʢʫ ʧʘʪʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʯʘʩʪʽʰʝ 

ʣʦʢʘʣʽʟʫʻʪʴʩʷ ʥʘ ʰʢʽʨʽ ʦʙʣʠʯʯʷ, ʚʦʣʦʩʠʩʪʦʾ ʯʘʩʪʠʥʠ ʛʦʣʦʚʠ ʪʘ ʨʦʟʛʠʥʘʣʴʥʠʭ 

ʧʦʚʝʨʭʥʷʭ ʢʽʥʮʽʚʦʢ. ʋ ʜʽʪʝʡ ʩʪʘʨʰʦʛʦ ʚʽʢʫ ʭʘʨʘʢʪʝʨʥʠʤ ʻ ʫʨʘʞʝʥʥʷ ʟʛʠʥʘʣʴʥʠʭ 

ʧʦʚʝʨʭʦʥʴ ʢʽʥʮʽʚʦʢ, ʰʠʾ ʪʘ ʢʠʩʪʝʡ ʨʫʢ. 

ʉʫʯʘʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʚʟʘʻʤʦʟʚô̫ ʟʦʢ ʘʪʦʧʽʯʥʦʛʦ ʜʝʨʤʘʪʠʪʫ 

ʟ ʽʥʰʠʤʠ ʘʣʝʨʛʽʯʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʚʘʞʣʠʚʠʤ ʻ ʧʦʥʷʪʪʷ 

çʘʪʦʧʽʯʥʦʛʦ ʤʘʨʰʫè, ʩʫʪʴ ʷʢʦʛʦ ʧʦʣʷʛʘʻ ʚ ʧʦʩʪʫʧʦʚʽʡ ʟʤʽʥʽ ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʽʚ 

ʘʣʝʨʛʽʯʥʦʾ ʧʘʪʦʣʦʛʽʾ ʟ ʚʽʢʦʤ. ɿʘʟʚʠʯʘʡ ʧʝʨʰʠʤ ʧʨʦʷʚʦʤ ʚʠʩʪʫʧʘʻ ʫʨʘʞʝʥʥʷ 

ʰʢʽʨʠ ʫ ʚʠʛʣʷʜʽ ʘʪʦʧʽʯʥʦʛʦ ʜʝʨʤʘʪʠʪʫ, ʫ ʤʽʨʫ ʜʦʨʦʩʣʽʰʘʥʥʷ ʜʠʪʠʥʠ ʥʘʜʘʣʽ 

ʤʦʞʫʪʴ ʬʦʨʤʫʚʘʪʠʩʷ ʽʥʰʽ ʧʨʦʷʚʠ ʘʪʦʧʽʾ, ʥʘʡʯʘʩʪʽʰʝ ʟ ʙʦʢʫ ʜʠʭʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, 

ʟʦʢʨʝʤʘ ʙʨʦʥʭʽʘʣʴʥʘ ʘʩʪʤʘ ʘʙʦ ʘʣʝʨʛʽʯʥʠʡ ʨʠʥʽʪ. ʊʘʢʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʨʦʟʚʠʪʢʫ 

ʧʦʷʩʥʶʻʪʴʩʷ ʟʘʛʘʣʴʥʦʶ ʘʪʦʧʽʯʥʦʶ ʩʭʠʣʴʥʽʩʪʶ ʦʨʛʘʥʽʟʤʫ ʪʘ ʩʧʽʣʴʥʠʤʠ 

ʽʤʫʥʥʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ ʬʦʨʤʫʚʘʥʥʷ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ʂʨʽʤ ʪʦʛʦ, ʦʩʦʙʣʠʚʫ 

ʫʚʘʛʫ ʧʨʠʚʝʨʪʘʻ ʧʨʦʙʣʝʤʘ ʚʪʦʨʠʥʥʦʛʦ ʽʥʬʽʢʫʚʘʥʥʷ ʰʢʽʨʠ, ʦʩʢʽʣʴʢʠ ʚʥʘʩʣʽʜʦʢ 

ʧʦʩʪʽʡʥʦʛʦ ʨʦʟʯʽʩʫʚʘʥʥʷ ʪʘ ʧʦʨʫʰʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʰʢʽʨʥʦʛʦ ʧʦʢʨʠʚʫ 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʨʠʟʠʢ ʧʨʠʻʜʥʘʥʥʷ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʘʙʦ ʛʨʠʙʢʦʚʦʾ ʽʥʬʝʢʮʽʾ. ɺ ʪʘʢʠʭ 

ʚʠʧʘʜʢʘʭ ʥʘʡʯʘʩʪʽʰʝ ʚʠʷʚʣʷʶʪʴ ʢʦʣʦʥʽʟʘʮʽʶ ʰʢʽʨʠ Staphylococcus aureus, ʱʦ, 

ʚʽʜʧʦʚʽʜʥʦ, ʣʠʰʝ ʫʩʢʣʘʜʥʶʻ ʧʝʨʝʙʽʛ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ɼʽʘʛʥʦʩʪʠʢʘ ʘʪʦʧʽʯʥʦʛʦ ʜʝʨʤʘʪʠʪʫ ʙʘʟʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʥʘ ʢʣʽʥʽʯʥʠʭ 

ʜʘʥʠʭ ʪʘ ʘʥʘʤʥʝʟʽ ʟʘʭʚʦʨʶʚʘʥʥʷ. ɺʨʘʭʦʚʫʶʪʴʩʷ ʭʘʨʘʢʪʝʨ ʚʠʩʠʧʘʥʴ, ʣʦʢʘʣʽʟʘʮʽʷ 

ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʥʘʷʚʥʽʩʪʴ ʩʚʝʨʙʝʞʫ, ʩʧʘʜʢʦʚʘ ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʘʣʝʨʛʽʯʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʪʘ ʨʝʮʠʜʠʚʥʠʡ ʧʝʨʝʙʽʛ ʭʚʦʨʦʙʠ. ʃʽʢʫʚʘʥʥʷ ʧʦʚʠʥʥʦ ʙʫʪʠ 

ʢʦʤʧʣʝʢʩʥʠʤ ʪʘ ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʠʤ, ʘ ʦʩʥʦʚʥʦʶ ʤʝʪʦʶ ʪʝʨʘʧʽʾ ʻ ʟʤʝʥʰʝʥʥʷ 

ʚʠʨʘʞʝʥʦʩʪʽ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʫʩʫʥʝʥʥʷ ʩʚʝʨʙʝʞʫ, ʚʽʜʥʦʚʣʝʥʥʷ ʙʘʨô̒ ʨʥʦʾ 

ʬʫʥʢʮʽʾ ʰʢʽʨʠ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʘ ʟʘʛʦʩʪʨʝʥʴ. ɹʘʟʠʩʦʤ ʣʽʢʫʚʘʥʥʷ ʻ ʧʦʩʪʽʡʥʠʡ 

ʜʦʛʣʷʜ ʟʘ ʰʢʽʨʦʶ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʝʤʦʣʽʻʥʪʽʚ, ʘʜʞʝ ʨʝʛʫʣʷʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 
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ʟʚʦʣʦʞʫʶʯʠʭ ʟʘʩʦʙʽʚ ʩʧʨʠʷʻ ʟʤʝʥʰʝʥʥʶ ʩʫʭʦʩʪʽ ʰʢʽʨʠ, ʧʦʢʨʘʱʝʥʥʶ ʾʾ 

ʟʘʭʠʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ ʟʥʠʞʝʥʥʶ ʯʘʩʪʦʪʠ ʨʝʮʠʜʠʚʽʚ. 

ʋ ʧʝʨʽʦʜ ʟʘʛʦʩʪʨʝʥʥʷ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʦʧʽʯʥʽ 

ʛʣʶʢʦʢʦʨʪʠʢʦʩʪʝʨʦʾʜʠ, ʷʢʽ ʤʘʶʪʴ ʚʠʨʘʞʝʥʫ ʧʨʦʪʠʟʘʧʘʣʴʥʫ ʜʽʶ. ɺʠʙʽʨ 

ʧʨʝʧʘʨʘʪʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʽʢʫ ʜʠʪʠʥʠ, ʣʦʢʘʣʽʟʘʮʽʾ ʫʨʘʞʝʥʥʷ ʪʘ ʪʷʞʢʦʩʪʽ 

ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʦʜʥʘʢ ʪʨʠʚʘʣʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʦʧʽʯʥʠʭ ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʽʚ 

ʧʦʪʨʝʙʫʻ ʦʙʝʨʝʞʥʦʩʪʽ ʯʝʨʝʟ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ. ɸʣʴʪʝʨʥʘʪʠʚʦʶ ʻ 

ʪʦʧʽʯʥʽ ʽʥʛʽʙʽʪʦʨʠ ʢʘʣʴʮʠʥʝʚʨʠʥʫ, ʷʢʽ ʦʩʦʙʣʠʚʦ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘ 

ʯʫʪʣʠʚʠʭ ʜʽʣʷʥʢʘʭ ʰʢʽʨʠ. ɼʣʷ ʧʘʮʽʻʥʪʽʚ ʽʟ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʙʽʦʣʦʛʽʯʥʽ ʧʨʝʧʘʨʘʪʠ, ʟʦʢʨʝʤʘ ʤʦʥʦʢʣʦʥʘʣʴʥʽ 

ʘʥʪʠʪʽʣʘ-ʮʝ ʨʝʢʦʤʙʽʥʘʥʪʥʽ ʽʤʫʥʦʛʣʦʙʫʣʽʥʠ, ʷʢʽ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦ ʚʟʘʻʤʦʜʽʶʪʴ ʽʟ 

ʧʝʚʥʠʤʠ ʮʠʪʦʢʽʥʘʤʠ ʘʙʦ ʾʭ ʨʝʮʝʧʪʦʨʘʤʠ, ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʧʘʪʦʛʝʥʝʟʽ 

ʘʣʝʨʛʽʯʥʦʛʦ ʟʘʧʘʣʝʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʾʭ ʜʽʷ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʙʣʦʢʫʚʘʥʥʷ 

ʢʣʶʯʦʚʠʭ ʣʘʥʦʢ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʟʘ ʧʽʜʪʨʠʤʘʥʥʷ ʭʨʦʥʽʯʥʦʛʦ 

ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʰʢʽʨʽ. 

ʅʘʡʙʽʣʴʰ ʚʠʚʯʝʥʠʤ ʧʨʝʜʩʪʘʚʥʠʢʦʤ ʮʽʻʾ ʛʨʫʧʠ ʻ ʜʫʧʽʣʫʤʘʙ-ʤʦʥʦʢʣʦʥʘʣʴʥʝ 

ʘʥʪʠʪʽʣʦ ʜʦ Ŭ-ʩʫʙʦʜʠʥʠʮʽ ʨʝʮʝʧʪʦʨʘ ʽʥʪʝʨʣʝʡʢʽʥʫ-4, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʽʥʛʽʙʫʚʘʥʥʷ ʩʠʛʥʘʣʴʥʠʭ ʰʣʷʭʽʚ IL-4 ʪʘ IL-13, ʷʢʽ ʚʽʜʽʛʨʘʶʪʴ ʮʝʥʪʨʘʣʴʥʫ ʨʦʣʴ ʫ 

Th2-ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʤʫ ʟʘʧʘʣʝʥʥʽ. ɹʣʦʢʘʜʘ ʮʠʭ ʮʠʪʦʢʽʥʽʚ ʟʤʝʥʰʫʻ ʧʨʦʜʫʢʮʽʶ 

IgE ʪʘ ʟʥʠʞʫʻ ʘʢʪʠʚʥʽʩʪʴ ʝʦʟʠʥʦʬʽʣʽʚ. 

ɺʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʫ ʚʝʜʝʥʥʽ ʧʘʮʽʻʥʪʽʚ ʟ ʘʪʦʧʽʯʥʠʤ ʜʝʨʤʘʪʠʪʦʤ ʤʘʻ 

ʧʨʦʬʽʣʘʢʪʠʢʘ ʟʘʛʦʩʪʨʝʥʴ ʟʘʭʚʦʨʶʚʘʥʥʷ. ɺʦʥʘ ʚʢʣʶʯʘʻ ʫʥʠʢʥʝʥʥʷ ʢʦʥʪʘʢʪʫ ʟ 

ʤʦʞʣʠʚʠʤʠ ʘʣʝʨʛʝʥʘʤʠ ʪʘ ʧʦʜʨʘʟʥʶʶʯʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʜʦʪʨʠʤʘʥʥʷ ʧʨʘʚʠʣ 

ʱʦʜʝʥʥʦʛʦ ʜʦʛʣʷʜʫ ʟʘ ʰʢʽʨʦʶ, ʧʽʜʪʨʠʤʘʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʤʽʢʨʦʢʣʽʤʘʪʫ ʚ 

ʧʨʠʤʽʱʝʥʥʽ, ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʽʧʦʘʣʝʨʛʝʥʥʠʭ ʟʘʩʦʙʽʚ ʛʽʛʽʻʥʠ. ʇʠʪʘʥʥʷ 

ʜʽʻʪʠʯʥʠʭ ʦʙʤʝʞʝʥʴ ʚʠʨʽʰʫʻʪʴʩʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʽ ʜʦʮʽʣʴʥʝ ʣʠʰʝ ʫ ʚʠʧʘʜʢʘʭ 

ʧʽʜʪʚʝʨʜʞʝʥʦʾ ʭʘʨʯʦʚʦʾ ʘʣʝʨʛʽʾ, ʦʩʢʽʣʴʢʠ ʥʝʦʙˇʨʫʥʪʦʚʘʥʘ ʝʣʽʤʽʥʘʮʽʡʥʘ ʜʽʻʪʘ 

ʤʦʞʝ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʟʘʛʘʣʴʥʠʡ ʩʪʘʥ ʜʠʪʠʥʠ. ʆʢʨʽʤ ʬʽʟʠʯʥʠʭ ʧʨʦʷʚʽʚ, 

ʘʪʦʧʽʯʥʠʡ ʜʝʨʤʘʪʠʪ ʤʘʻ ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʥʘ ʧʩʠʭʦʝʤʦʮʽʡʥʠʡ ʩʪʘʥ ʧʘʮʽʻʥʪʘ: 

ʪʨʠʚʘʣʠʡ ʩʚʝʨʙʽʞ, ʢʦʩʤʝʪʠʯʥʽ ʟʤʽʥʠ ʰʢʽʨʠ, ʧʦʨʫʰʝʥʥʷ ʩʥʫ ʪʘ ʭʨʦʥʽʯʥʠʡ 
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ʧʝʨʝʙʽʛ ʟʘʭʚʦʨʶʚʘʥʥʷ ʤʦʞʫʪʴ ʩʧʨʠʷʪʠ ʬʦʨʤʫʚʘʥʥʶ ʝʤʦʮʽʡʥʦʛʦ ʜʠʩʢʦʤʬʦʨʪʫ, 

ʧʽʜʚʠʱʝʥʦʾ ʪʨʠʚʦʞʥʦʩʪʽ ʪʘ ʩʦʮʽʘʣʴʥʦʾ ʜʝʟʘʜʘʧʪʘʮʽʾ. ʋ ʟʚô̫ ʟʢʫ ʟ ʮʠʤ ʚʘʞʣʠʚʦʶ 

ʩʢʣʘʜʦʚʦʶ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʝʜʝʥʥʷ ʪʘʢʠʭ ʧʘʮʽʻʥʪʽʚ ʻ ʥʝ ʣʠʰʝ ʤʝʜʠʯʥʘ ʪʝʨʘʧʽʷ, 

ʘʣʝ ʡ ʧʩʠʭʦʣʦʛʽʯʥʘ ʧʽʜʪʨʠʤʢʘ ʜʠʪʠʥʠ ʪʘ ʾʾ ʨʦʜʠʥʠ. 

ɺʠʩʥʦʚʦʢ: ɸʪʦʧʽʯʥʠʡ ʜʝʨʤʘʪʠʪ ʫ ʜʽʪʝʡ ʻ ʭʨʦʥʽʯʥʠʤ ʟʘʧʘʣʴʥʠʤ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʰʢʽʨʠ ʟ ʨʝʮʠʜʠʚʥʠʤ ʧʝʨʝʙʽʛʦʤ, ʨʦʟʚʠʪʦʢ ʷʢʦʛʦ ʧʦʚô̫ ʟʘʥʠʡ ʽʟ 

ʧʦʨʫʰʝʥʥʷʤ ʰʢʽʨʥʦʛʦ ʙʘʨô̒ ʨʘ ʪʘ ʽʤʫʥʥʦʾ ʨʝʛʫʣʷʮʽʾ. ʉʫʯʘʩʥʝ ʣʽʢʫʚʘʥʥʷ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤʫ ʧʽʜʭʦʜʽ, ʱʦ ʚʢʣʶʯʘʻ ʱʦʜʝʥʥʠʡ ʜʦʛʣʷʜ ʟʘ ʰʢʽʨʦʶ, 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʽʩʮʝʚʦʾ ʧʨʦʪʠʟʘʧʘʣʴʥʦʾ ʪʝʨʘʧʽʾ ʪʘ, ʫ ʪʷʞʢʠʭ ʚʠʧʘʜʢʘʭ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʥʠʭ ʽ ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Modern features of the prevalence of atopic dermatitis in children 

[http://www.ifp.kiev.ua/doc/journals/aa/20/pdf20-3/ref/47_en.pdf] 

2. Atopic Dermatitis in Children: Whatôs New and What Works 

[https://publications.aap.org/journal-blogs/blog/32811/Atopic-Dermatitis-in-Children-

What-s-New-and-What?autologincheck=redirected] 

3. Current and Emerging Therapies in Pediatric Atopic Dermatitis 

[https://pmc.ncbi.nlm.nih.gov/articles/PMC9674820/] 

4. Atopic Dermatitis Treatment Challenges: Pediatric vs. Adult Patient 

Management and Healthcare Resource Utilization [https://www.ajmc.com/view/ 

atopic-dermatitis-treatment-challenges-pediatric-vs-adult-patient-management-and-

healthcare-resource-utilization] 

5. Atopic Dermatitis: A Review of Diagnosis and Treatment 

[https://pmc.ncbi.nlm.nih.gov/articles/PMC11627575/] 

  

http://www.ifp.kiev.ua/doc/journals/aa/20/pdf20-3/ref/47_en.pdf
https://publications.aap.org/journal-blogs/blog/32811/Atopic-Dermatitis-in-Children-What-s-New-and-What?autologincheck=redirected
https://publications.aap.org/journal-blogs/blog/32811/Atopic-Dermatitis-in-Children-What-s-New-and-What?autologincheck=redirected
https://pmc.ncbi.nlm.nih.gov/articles/PMC9674820/
https://www.ajmc.com/view/%20atopic-dermatitis-treatment-challenges-pediatric-vs-adult-patient-management-and-healthcare-resource-utilization
https://www.ajmc.com/view/%20atopic-dermatitis-treatment-challenges-pediatric-vs-adult-patient-management-and-healthcare-resource-utilization
https://www.ajmc.com/view/%20atopic-dermatitis-treatment-challenges-pediatric-vs-adult-patient-management-and-healthcare-resource-utilization
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ʋɼʂ: 618.4-036:618.14-003.92]-037-089 

ɸʅʆʄɸʃɯɰ ʇʆʃʆɻʆɺʆɰ ɼɯʗʃʔʅʆʉʊɯ ʋ ɾɯʅʆʂ ɿ ʈʋɹʎɽʄ ʅɸ 

ʄɸʊʎɯ: ʈʀɿʀʂʀ ɯʅɼʋʂʎɯɰ ʇʆʃʆɻɯɺ ʇʈʆʊʀ ʇʃɸʅʆɺʆɻʆ 

ʈɽ-ʂɽʉɸʈɽɺʆɻʆ ʈʆɿʊʀʅʋ 

 

ʃʦʧʘʪʶʢ ʄʘʨʽʷ ʉʝʨʛʽʾʚʥʘ 

ʩʪʫʜʝʥʪʢʘ 5 ʢʫʨʩʫ, ʩʧʝʮʽʘʣʴʥʽʩʪʴ 222 ñʄʝʜʠʮʠʥʘò 

ʉʝʤʝʥʷʢ ɸʣʽʥʘ ɺʽʢʪʦʨʽʚʥʘ 

ʜʦʮʝʥʪ, ʢʘʥʜʠʜʘʪ ʤʝʜʠʯʥʠʭ ʥʘʫʢ, 

ʜʦʮʝʥʪ ʟʘʢʣʘʜʫ ʚʠʱʦʾ ʦʩʚʽʪʠ ʢʘʬʝʜʨʠ ʘʢʫʰʝʨʩʪʚʘ ʪʘ ʛʽʥʝʢʦʣʦʛʽʾ 

ɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʏʝʨʥʽʚʮʽ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ɸʥʦʤʘʣʽʾ ʧʦʣʦʛʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ ʞʽʥʦʢ ʽʟ ʨʫʙʮʝʤ ʥʘ ʤʘʪʮʽ ʻ 

ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʩʫʯʘʩʥʦʛʦ ʘʢʫʰʝʨʩʪʚʘ ʫ ʟʚôʷʟʢʫ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʯʘʩʪʦʪʠ 

ʢʝʩʘʨʝʚʦʛʦ ʨʦʟʪʠʥʫ. ʅʘʷʚʥʽʩʪʴ ʨʫʙʮʷ ʥʘ ʤʘʪʮʽ ʚʧʣʠʚʘʻ ʥʘ ʩʢʦʨʦʪʣʠʚʫ ʘʢʪʠʚʥʽʩʪʴ 

ʤʽʦʤʝʪʨʽʶ ʪʘ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʨʦʟʚʠʪʢʫ ʩʣʘʙʢʦʩʪʽ ʧʦʣʦʛʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, 

ʜʠʩʢʦʦʨʜʠʥʘʮʽʾ ʩʢʦʨʦʯʝʥʴ ʽ ʧʽʜʚʠʱʝʥʥʷ ʨʠʟʠʢʫ ʫʩʢʣʘʜʥʝʥʴ ʧʽʜ ʯʘʩ ʧʦʣʦʛʽʚ. 

ʆʩʥʦʚʥʠʤʠ ʚʘʨʽʘʥʪʘʤʠ ʨʦʟʨʦʜʞʝʥʥʷ ʫ ʪʘʢʠʭ ʧʘʮʽʻʥʪʦʢ ʻ ʽʥʜʫʢʮʽʷ ʧʦʣʦʛʽʚ ʽʟ 

ʥʘʩʪʫʧʥʦʶ ʩʧʨʦʙʦʶ ʚʘʛʽʥʘʣʴʥʠʭ ʧʦʣʦʛʽʚ ʪʘ ʧʣʘʥʦʚʠʡ ʧʦʚʪʦʨʥʠʡ ʢʝʩʘʨʽʚ ʨʦʟʪʠʥ. 

ɯʥʜʫʢʮʽʷ ʧʦʣʦʛʽʚ ʜʦʟʚʦʣʷʻ ʟʙʝʨʝʛʪʠ ʤʦʞʣʠʚʽʩʪʴ ʧʨʠʨʦʜʥʦʛʦ ʨʦʟʨʦʜʞʝʥʥʷ, ʦʜʥʘʢ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʠʤ ʨʠʟʠʢʦʤ ʘʥʦʤʘʣʽʡ ʧʦʣʦʛʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʥʝʚʜʘʣʠʭ 

ʚʘʛʽʥʘʣʴʥʠʭ ʧʦʣʦʛʽʚ ʽ ʥʝʦʙʭʽʜʥʦʩʪʽ ʝʢʩʪʨʝʥʠʭ ʦʧʝʨʘʪʠʚʥʠʭ ʚʪʨʫʯʘʥʴ. ʂʨʽʤ ʪʦʛʦ, 

ʚʦʥʘ ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʨʠʟʠʢʦʤ ʨʦʟʨʠʚʫ ʤʘʪʢʠ, ʷʢʠʡ, ʭʦʯʘ ʽ ʻ ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʠʤ, ʤʘʻ 

ʧʦʪʝʥʮʽʡʥʦ ʪʷʞʢʽ ʥʘʩʣʽʜʢʠ. 

ɺʦʜʥʦʯʘʩ ʧʣʘʥʦʚʠʡ ʧʦʚʪʦʨʥʠʡ ʢʝʩʘʨʽʚ ʨʦʟʪʠʥ ʻ ʙʽʣʴʰ ʢʦʥʪʨʦʣʴʦʚʘʥʠʤ 

ʤʝʪʦʜʦʤ ʨʦʟʨʦʜʞʝʥʥʷ ʪʘ ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ ʽʥʪʨʘʥʘʪʘʣʴʥʠʭ ʫʩʢʣʘʜʥʝʥʴ, ʧʨʦʪʝ 

ʧʦʚôʷʟʘʥʠʡ ʽʟ ʙʽʣʴʰʠʤ ʦʙʩʷʛʦʤ ʭʽʨʫʨʛʽʯʥʦʛʦ ʚʪʨʫʯʘʥʥʷ, ʨʠʟʠʢʦʤ ʽʥʬʝʢʮʽʡʥʠʭ 

ʫʩʢʣʘʜʥʝʥʴ ʽ ʤʦʞʣʠʚʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʫ ʥʘʩʪʫʧʥʠʭ ʚʘʛʽʪʥʦʩʪʷʭ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʚʠʙʽʨ ʪʘʢʪʠʢʠ ʚʝʜʝʥʥʷ ʧʦʣʦʛʽʚ ʫ ʞʽʥʦʢ ʽʟ ʨʫʙʮʝʤ ʥʘ ʤʘʪʮʽ ʧʦʚʠʥʝʥ ʙʘʟʫʚʘʪʠʩʷ 

ʥʘ ʽʥʜʠʚʽʜʫʘʣʴʥʽʡ ʦʮʽʥʮʽ ʨʠʟʠʢʽʚ, ʢʣʽʥʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʷʭ ʪʘ ʧʨʠʥʮʠʧʘʭ 

ʜʦʢʘʟʦʚʦʾ ʤʝʜʠʮʠʥʠ. 
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ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʨʫʙeʮʴ ʥʘ ʤʘʪʮʽ, ʢʝʩʘʨʽʚ ʨʦʟʪʠʥ, ʽʥʜʫʢʮʽʷ ʧʦʣʦʛʽʚ, 

TOLAC, ERCS, ʘʥʦʤʘʣʽʾ ʧʦʣʦʛʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʨʦʟʨʠʚ ʤʘʪʢʠ, ʘʢʫʰʝʨʩʴʢʽ 

ʫʩʢʣʘʜʥʝʥʥʷ, ʚʘʛʽʥʘʣʴʥʽ ʧʦʣʦʛʠ ʧʽʩʣʷ ʢʝʩʘʨʝʚʦʛʦ ʨʦʟʪʠʥʫ. 

 

ɸʥʦʤʘʣʽʾ ʧʦʣʦʛʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ ʞʽʥʦʢ ʽʟ ʨʫʙʮʝʤ ʥʘ ʤʘʪʮʽ ʻ ʩʢʣʘʜʥʦʶ 

ʢʣʽʥʽʯʥʦʶ ʧʨʦʙʣʝʤʦʶ, ʱʦ ʥʘʙʫʚʘʻ ʜʝʜʘʣʽ ʙʽʣʴʰʦʛʦ ʟʥʘʯʝʥʥʷ ʫ ʟʚôʷʟʢʫ ʟʽ 

ʟʨʦʩʪʘʥʥʷʤ ʯʘʩʪʦʪʠ ʢʝʩʘʨʝʚʦʛʦ ʨʦʟʪʠʥʫ ʫ ʩʚʽʪʽ. ɿʘ ʜʘʥʠʤʠ ʩʫʯʘʩʥʠʭ 

ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʯʘʩʪʦʪʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʦʟʨʦʜʞʝʥʥʷ ʧʝʨʝʚʠʱʫʻ 

ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʤʝʞʽ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʟʥʘʯʥʦʾ ʛʨʫʧʠ ʧʘʮʽʻʥʪʦʢ ʽʟ 

ʨʫʙʮʝʤ ʥʘ ʤʘʪʮʽ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʚʝʜʝʥʥʷ 

ʥʘʩʪʫʧʥʠʭ ʧʦʣʦʛʽʚ [1]. ʅʘʷʚʥʽʩʪʴ ʨʫʙʮʷ ʚʠʟʥʘʯʘʻ ʥʝ ʣʠʰʝ ʘʥʘʪʦʤʽʯʥʽ, ʘʣʝ ʡ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʤʽʥʠ ʤʘʪʢʠ, ʷʢʽ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʭʘʨʘʢʪʝʨ ʽ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʧʦʣʦʛʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʟʫʤʦʚʣʶʻ ʧʽʜʚʠʱʝʥʠʡ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʘʥʦʤʘʣʽʡ 

ʩʢʦʨʦʯʫʚʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. 

ʄʦʨʬʦʣʦʛʽʯʥʽ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʫʙʮʝʚʦʾ ʪʢʘʥʠʥʠ ʚʽʜʽʛʨʘʶʪʴ 

ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʧʦʨʫʰʝʥʴ ʧʦʣʦʛʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʈʫʙʝʮʴ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʛʣʘʜʢʦʤôʷʟʦʚʠʭ ʢʣʽʪʠʥ, ʧʦʨʫʰʝʥʥʷʤ ʾʭ 

ʦʨʽʻʥʪʘʮʽʾ ʪʘ ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ ʢʦʣʘʛʝʥʫ, ʱʦ ʟʥʠʞʫʻ ʟʜʘʪʥʽʩʪʴ ʤʽʦʤʝʪʨʽʶ ʜʦ 

ʝʬʝʢʪʠʚʥʠʭ ʢʦʦʨʜʠʥʦʚʘʥʠʭ ʩʢʦʨʦʯʝʥʴ [2]. ʎʽ ʟʤʽʥʠ ʤʦʞʫʪʴ ʧʨʠʟʚʦʜʠʪʠ ʜʦ 

ʥʝʘʜʝʢʚʘʪʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ʬʽʟʽʦʣʦʛʽʯʥʽ ʩʪʠʤʫʣʠ ʧʦʣʦʛʽʚ, ʱʦ ʢʣʽʥʽʯʥʦ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʩʣʘʙʢʽʩʪʶ ʘʙʦ ʜʠʩʢʦʦʨʜʠʥʘʮʽʻʶ ʧʝʨʝʡʤ. ʂʨʽʤ ʪʦʛʦ, ʚʘʞʣʠʚʠʤ ʻ 

ʚʧʣʠʚ ʣʦʢʘʣʽʟʘʮʽʾ ʨʫʙʮʷ ʪʘ ʡʦʛʦ ʪʦʚʱʠʥʠ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʤʝʭʘʥʽʯʥʫ ʤʽʮʥʽʩʪʴ 

ʤʘʪʢʦʚʦʾ ʩʪʽʥʢʠ ʧʽʜ ʯʘʩ ʧʦʣʦʛʽʚ. 

ʂʣʽʥʽʯʥʽ ʧʨʦʷʚʠ ʘʥʦʤʘʣʽʡ ʧʦʣʦʛʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ ʞʽʥʦʢ ʽʟ ʨʫʙʮʝʤ ʥʘ ʤʘʪʮʽ 

ʚʢʣʶʯʘʶʪʴ ʟʘʪʷʞʥʠʡ ʧʝʨʝʙʽʛ ʧʦʣʦʛʽʚ, ʧʦʚʽʣʴʥʝ ʨʦʟʢʨʠʪʪʷ ʰʠʡʢʠ ʤʘʪʢʠ, 

ʥʝʝʬʝʢʪʠʚʥʽ ʧʝʨʝʡʤʠ ʪʘ ʯʘʩʪʫ ʥʝʦʙʭʽʜʥʽʩʪʴ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʾ ʢʦʨʝʢʮʽʾ ʧʦʣʦʛʦʚʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. ʋ ʪʘʢʠʭ ʧʘʮʽʻʥʪʦʢ ʯʘʩʪʽʰʝ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʫ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʫʪʝʨʦʪʦʥʽʯʥʠʭ ʟʘʩʦʙʽʚ, ʦʜʥʘʢ ʾʭ ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʦʞʝ ʙʫʪʠ ʟʥʠʞʝʥʦʶ ʯʝʨʝʟ 

ʟʤʽʥʝʥʫ ʨʝʘʢʪʠʚʥʽʩʪʴ ʤʽʦʤʝʪʨʽʶ [3]. ʎʝ ʩʪʚʦʨʶʻ ʢʣʽʥʽʯʥʫ ʜʠʣʝʤʫ, ʦʩʢʽʣʴʢʠ 

ʥʝʜʦʩʪʘʪʥʷ ʩʪʠʤʫʣʷʮʽʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʩʣʘʙʢʦʩʪʽ ʧʦʣʦʛʦʚʦʾ 
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ʜʽʷʣʴʥʦʩʪʽ, ʪʦʜʽ ʷʢ ʥʘʜʤʽʨʥʘ ʩʪʠʤʫʣʷʮʽʷ ʤʦʞʝ ʧʽʜʚʠʱʫʚʘʪʠ ʨʠʟʠʢ ʫʩʢʣʘʜʥʝʥʴ, 

ʚʢʣʶʯʘʶʯʠ ʨʦʟʨʠʚ ʤʘʪʢʠ. 

ɯʥʜʫʢʮʽʷ ʧʦʣʦʛʽʚ ʫ ʞʽʥʦʢ ʽʟ ʨʫʙʮʝʤ ʥʘ ʤʘʪʮʽ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ 

ʜʠʩʢʫʩʽʡʥʠʭ ʘʩʧʝʢʪʽʚ ʩʫʯʘʩʥʦʛʦ ʘʢʫʰʝʨʩʪʚʘ. ɺʦʥʘ ʤʦʞʝ ʙʫʪʠ ʥʝʦʙʭʽʜʥʦʶ ʧʨʠ 

ʥʘʷʚʥʦʩʪʽ ʤʝʜʠʯʥʠʭ ʧʦʢʘʟʘʥʴ, ʪʘʢʠʭ ʷʢ ʧʝʨʝʥʦʰʝʥʘ ʚʘʛʽʪʥʽʩʪʴ ʘʙʦ ʛʝʩʪʘʮʽʡʥʽ 

ʫʩʢʣʘʜʥʝʥʥʷ, ʦʜʥʘʢ ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʧʽʜʚʠʱʝʥʠʤ ʨʠʟʠʢʦʤ ʥʝʚʜʘʣʠʭ ʚʘʛʽʥʘʣʴʥʠʭ 

ʧʦʣʦʛʽʚ ʽ ʨʦʟʚʠʪʢʫ ʘʥʦʤʘʣʽʡ ʧʦʣʦʛʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ [4]. ʆʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ 

ʚʠʧʘʜʢʽʚ ʽʟ ʥʝʟʨʽʣʦʶ ʰʠʡʢʦʶ ʤʘʪʢʠ, ʢʦʣʠ ʽʥʜʫʢʮʽʷ ʯʘʩʪʦ ʥʝ ʟʘʙʝʟʧʝʯʫʻ 

ʘʜʝʢʚʘʪʥʦʛʦ ʧʨʦʛʨʝʩʫ ʧʦʣʦʛʽʚ ʽ ʟʘʚʝʨʰʫʻʪʴʩʷ ʝʢʩʪʨʝʥʠʤ ʢʝʩʘʨʝʚʠʤ ʨʦʟʪʠʥʦʤ. 

ɺʠʙʽʨ ʤʝʪʦʜʫ ʽʥʜʫʢʮʽʾ ʤʘʻ ʧʨʠʥʮʠʧʦʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʙʝʟʧʝʢʠ ʧʘʮʽʻʥʪʢʠ. 

ʌʘʨʤʘʢʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ, ʟʦʢʨʝʤʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʩʪʘʛʣʘʥʜʠʥʽʚ, ʧʦʚôʷʟʘʥʽ ʟ 

ʨʠʟʠʢʦʤ ʛʽʧʝʨʩʪʠʤʫʣʷʮʽʾ ʤʘʪʢʠ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʧʦʨʫʰʝʥʥʷ 

ʢʦʦʨʜʠʥʘʮʽʾ ʩʢʦʨʦʯʝʥʴ ʽ ʧʽʜʚʠʱʝʥʥʷ ʨʠʟʠʢʫ ʨʦʟʨʠʚʫ ʤʘʪʢʠ [5]. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ 

ʩʫʯʘʩʥʽ ʢʣʽʥʽʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʦʙʤʝʞʫʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʝʷʢʠʭ 

ʧʨʦʩʪʘʛʣʘʥʜʠʥʽʚ ʫ ʞʽʥʦʢ ʽʟ ʨʫʙʮʝʤ ʪʘ ʨʝʢʦʤʝʥʜʫʶʪʴ ʙʽʣʴʰ ʦʙʝʨʝʞʥʠʡ ʧʽʜʭʽʜ ʜʦ 

ʩʪʠʤʫʣʷʮʽʾ ʧʦʣʦʛʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʄʝʭʘʥʽʯʥʽ ʤʝʪʦʜʠ ʽʥʜʫʢʮʽʾ, ʪʘʢʽ ʷʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʣʦʥʥʠʭ ʢʘʪʝʪʝʨʽʚ, 

ʚʚʘʞʘʶʪʴʩʷ ʙʽʣʴʰ ʙʝʟʧʝʯʥʠʤʠ ʘʣʴʪʝʨʥʘʪʠʚʘʤʠ ʫ ʞʽʥʦʢ ʽʟ ʨʫʙʮʝʤ ʥʘ ʤʘʪʮʽ. 

ɺʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʩʪʫʧʦʚʝ ʜʦʟʨʽʚʘʥʥʷ ʰʠʡʢʠ ʤʘʪʢʠ ʙʝʟ ʟʥʘʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʩʢʦʨʦʪʣʠʚʫ ʘʢʪʠʚʥʽʩʪʴ ʤʽʦʤʝʪʨʽʶ, ʱʦ ʟʥʠʞʫʻ ʨʠʟʠʢ ʛʽʧʝʨʩʪʠʤʫʣʷʮʽʾ ʪʘ 

ʧʦʚôʷʟʘʥʠʭ ʽʟ ʥʝʶ ʫʩʢʣʘʜʥʝʥʴ [6]. ɼʦʩʣʽʜʞʝʥʥʷ ʜʝʤʦʥʩʪʨʫʶʪʴ, ʱʦ ʪʘʢʽ ʤʝʪʦʜʠ 

ʤʘʶʪʴ ʧʦʜʽʙʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʱʦʜʦ ʜʦʩʷʛʥʝʥʥʷ ʚʘʛʽʥʘʣʴʥʠʭ ʧʦʣʦʛʽʚ, ʘʣʝ ʟ 

ʢʨʘʱʠʤ ʧʨʦʬʽʣʝʤ ʙʝʟʧʝʢʠ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ TOLAC ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʘʚʠʣʴʥʦʛʦ ʚʽʜʙʦʨʫ 

ʧʘʮʽʻʥʪʦʢ ʪʘ ʦʮʽʥʢʠ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ. ɼʦ ʩʧʨʠʷʪʣʠʚʠʭ ʬʘʢʪʦʨʽʚ 

ʥʘʣʝʞʘʪʴ ʧʦʧʝʨʝʜʥʽ ʚʘʛʽʥʘʣʴʥʽ ʧʦʣʦʛʠ, ʩʧʨʠʷʪʣʠʚʠʡ ʩʪʘʥ ʰʠʡʢʠ ʤʘʪʢʠ ʪʘ 

ʚʽʜʩʫʪʥʽʩʪʴ ʫʩʢʣʘʜʥʝʥʴ ʧʽʜ ʯʘʩ ʧʦʧʝʨʝʜʥʴʦʛʦ ʢʝʩʘʨʝʚʦʛʦ ʨʦʟʪʠʥʫ [7]. ʅʘʪʦʤʽʩʪʴ 

ʪʘʢʽ ʬʘʢʪʦʨʠ, ʷʢ ʦʞʠʨʽʥʥʷ, ʤʘʢʨʦʩʦʤʽʷ ʧʣʦʜʘ, ʢʦʨʦʪʢʠʡ ʽʥʪʝʨʚʘʣ ʤʽʞ 

ʚʘʛʽʪʥʦʩʪʷʤʠ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʽʥʜʫʢʮʽʾ, ʟʥʠʞʫʶʪʴ ʡʤʦʚʽʨʥʽʩʪʴ ʫʩʧʽʭʫ ʪʘ 

ʧʽʜʚʠʱʫʶʪʴ ʨʠʟʠʢ ʫʩʢʣʘʜʥʝʥʴ. 
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ʆʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʻ ʨʦʟʨʠʚ ʤʘʪʢʠ, ʷʢʠʡ ʭʦʯʘ ʽ 

ʪʨʘʧʣʷʻʪʴʩʷ ʨʽʜʢʦ, ʘʣʝ ʤʘʻ ʩʝʨʡʦʟʥʽ ʥʘʩʣʽʜʢʠ ʜʣʷ ʤʘʪʝʨʽ ʪʘ ʧʣʦʜʘ. ʈʠʟʠʢ ʨʦʟʨʠʚʫ 

ʻ ʚʠʱʠʤ ʧʨʠ ʽʥʜʫʢʮʽʾ ʧʦʣʦʛʽʚ ʧʦʨʽʚʥʷʥʦ ʟʽ ʩʧʦʥʪʘʥʥʠʤ ʧʦʯʘʪʢʦʤ ʧʦʣʦʛʦʚʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʢʦʤʙʽʥʦʚʘʥʠʭ ʤʝʪʦʜʽʚ ʩʪʠʤʫʣʷʮʽʾ [8]. ʎʝ 

ʚʠʤʘʛʘʻ ʨʝʪʝʣʴʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʧʘʮʽʻʥʪʢʠ ʪʘ ʛʦʪʦʚʥʦʩʪʽ ʜʦ ʥʝʛʘʡʥʦʛʦ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ. 

ɼʽʘʛʥʦʩʪʠʢʘ ʨʦʟʨʠʚʫ ʤʘʪʢʠ ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʥʝʩʧʝʮʠʬʽʯʥʽʩʪʶ ʢʣʽʥʽʯʥʠʭ 

ʧʨʦʷʚʽʚ. ʅʘʡʙʽʣʴʰ ʨʘʥʥʽʤ ʽ ʯʫʪʣʠʚʠʤ ʧʦʢʘʟʥʠʢʦʤ ʻ ʟʤʽʥʠ ʩʝʨʮʝʚʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʧʣʦʜʘ, ʱʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʘʨʜʽʦʪʦʢʦʛʨʘʬʽʾ [9]. ɯʥʰʽ ʩʠʤʧʪʦʤʠ, 

ʪʘʢʽ ʷʢ ʙʽʣʴ ʫ ʞʠʚʦʪʽ ʘʙʦ ʧʨʠʧʠʥʝʥʥʷ ʧʦʣʦʛʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʤʦʞʫʪʴ ʙʫʪʠ ʧʽʟʥʽʤʠ 

ʪʘ ʤʝʥʰ ʩʧʝʮʠʬʽʯʥʠʤʠ, ʱʦ ʧʽʜʢʨʝʩʣʶʻ ʚʘʞʣʠʚʽʩʪʴ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ. 

ʇʣʘʥʦʚʠʡ ʧʦʚʪʦʨʥʠʡ ʢʝʩʘʨʽʚ ʨʦʟʪʠʥ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʘ 

TOLAC, ʷʢʘ ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ ʨʠʟʠʢʽʚ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʘʥʦʤʘʣʽʷʤʠ ʧʦʣʦʛʦʚʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʨʦʟʨʠʚʦʤ ʤʘʪʢʠ. ʎʝʡ ʤʝʪʦʜ ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʝʜʙʘʯʫʚʘʥʽʩʪʴ ʧʝʨʝʙʽʛʫ 

ʧʦʣʦʛʽʚ ʪʘ ʟʥʠʞʫʻ ʯʘʩʪʦʪʫ ʫʨʛʝʥʪʥʠʭ ʩʠʪʫʘʮʽʡ [10]. ɺʦʜʥʦʯʘʩ ʚʽʥ ʥʝ 

ʧʦʟʙʘʚʣʝʥʠʡ ʥʝʜʦʣʽʢʽʚ, ʟʦʢʨʝʤʘ ʧʦʚôʷʟʘʥʠʭ ʽʟ ʭʽʨʫʨʛʽʯʥʠʤ ʚʪʨʫʯʘʥʥʷʤ. 

ʉʝʨʝʜ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʠʭ ʫʩʢʣʘʜʥʝʥʴ ʧʦʚʪʦʨʥʦʛʦ ʢʝʩʘʨʝʚʦʛʦ ʨʦʟʪʠʥʫ ʩʣʽʜ 

ʚʽʜʟʥʘʯʠʪʠ ʧʽʜʚʠʱʝʥʠʡ ʨʠʟʠʢ ʽʥʬʝʢʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ, ʢʨʦʚʦʚʪʨʘʪʠ ʪʘ 

ʪʨʠʚʘʣʽʰʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʫ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ [11]. ʎʝ ʤʘʻ ʟʥʘʯʝʥʥʷ 

ʜʣʷ ʟʘʛʘʣʴʥʦʛʦ ʩʪʘʥʫ ʧʘʮʽʻʥʪʢʠ ʪʘ ʪʨʠʚʘʣʦʩʪʽ ʾʾ ʛʦʩʧʽʪʘʣʽʟʘʮʽʾ. 

ʋ ʜʦʚʛʦʩʪʨʦʢʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ ʧʦʚʪʦʨʥʽ ʢʝʩʘʨʝʚʽ ʨʦʟʪʠʥʠ ʘʩʦʮʽʶʶʪʴʩʷ ʟ 

ʧʽʜʚʠʱʝʥʠʤ ʨʠʟʠʢʦʤ ʧʣʘʮʝʥʪʘʨʥʠʭ ʘʥʦʤʘʣʽʡ, ʚʢʣʶʯʘʶʯʠ placenta accreta 

spectrum, ʱʦ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʪʷʞʢʠʭ ʫʩʢʣʘʜʥʝʥʴ ʫ ʥʘʩʪʫʧʥʠʭ ʚʘʛʽʪʥʦʩʪʷʭ 

[12]. ʎʝ ʻ ʚʘʞʣʠʚʠʤ ʘʨʛʫʤʝʥʪʦʤ ʥʘ ʢʦʨʠʩʪʴ ʦʙʤʝʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʧʝʨʘʪʠʚʥʠʭ 

ʚʪʨʫʯʘʥʴ ʫ ʞʽʥʦʢ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʽʢʫ. 

ʇʦʨʽʚʥʷʥʥʷ TOLAC ʪʘ ERCS ʜʝʤʦʥʩʪʨʫʻ, ʱʦ ʢʦʞʥʘ ʩʪʨʘʪʝʛʽʷ ʤʘʻ ʩʚʦʾ 

ʧʝʨʝʚʘʛʠ ʪʘ ʨʠʟʠʢʠ, ʽ ʞʦʜʥʘ ʟ ʥʠʭ ʥʝ ʻ ʫʥʽʚʝʨʩʘʣʴʥʦʶ. ʋʩʧʽʰʥʽ ʚʘʛʽʥʘʣʴʥʽ 

ʧʦʣʦʛʠ ʧʽʩʣʷ ʢʝʩʘʨʝʚʦʛʦ ʨʦʟʪʠʥʫ ʘʩʦʮʽʶʶʪʴʩʷ ʟ ʢʨʘʱʠʤʠ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʠʤʠ 

ʨʝʟʫʣʴʪʘʪʘʤʠ, ʪʦʜʽ ʷʢ ʥʝʚʜʘʣʘ ʩʧʨʦʙʘ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ ʨʠʟʠʢ ʫʩʢʣʘʜʥʝʥʴ [13]. 

ʎʝ ʧʽʜʢʨʝʩʣʶʻ ʚʘʞʣʠʚʽʩʪʴ ʧʨʘʚʠʣʴʥʦʛʦ ʚʽʜʙʦʨʫ ʧʘʮʽʻʥʪʦʢ. 
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ʉʫʯʘʩʥʽ ʢʣʽʥʽʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʥʘʛʦʣʦʰʫʶʪʴ ʥʘ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʚʝʜʝʥʥʷ ʧʦʣʦʛʽʚ ʫ ʞʽʥʦʢ ʽʟ ʨʫʙʮʝʤ ʥʘ ʤʘʪʮʽ. 

ʆʮʽʥʢʘ ʨʠʟʠʢʽʚ ʧʦʚʠʥʥʘ ʚʢʣʶʯʘʪʠ ʘʥʘʣʽʟ ʘʥʘʤʥʝʟʫ, ʢʣʽʥʽʯʥʦʛʦ ʩʪʘʥʫ ʪʘ 

ʨʝʟʫʣʴʪʘʪʽʚ ʦʙʩʪʝʞʝʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʪʘʢʪʠʢʫ ʨʦʟʨʦʜʞʝʥʥʷ [14]. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʥʦʩʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʜʦʧʦʤʘʛʘʻ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

TOLAC. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʥʦʤʘʣʽʾ ʧʦʣʦʛʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ ʞʽʥʦʢ ʽʟ ʨʫʙʮʝʤ ʥʘ ʤʘʪʮʽ ʻ 

ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʶ ʧʨʦʙʣʝʤʦʶ, ʱʦ ʧʦʪʨʝʙʫʻ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ 

ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʚʝʜʝʥʥʷ. ɺʠʙʽʨ ʤʽʞ ʽʥʜʫʢʮʽʻʶ ʧʦʣʦʛʽʚ ʪʘ ʧʣʘʥʦʚʠʤ ʢʝʩʘʨʝʚʠʤ 

ʨʦʟʪʠʥʦʤ ʤʘʻ ˇʨʫʥʪʫʚʘʪʠʩʷ ʥʘ ʙʘʣʘʥʩʽ ʨʠʟʠʢʽʚ ʽ ʧʝʨʝʚʘʛ ʜʣʷ ʢʦʞʥʦʾ ʢʦʥʢʨʝʪʥʦʾ 

ʧʘʮʽʻʥʪʢʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʠʤ ʧʨʠʥʮʠʧʘʤ ʜʦʢʘʟʦʚʦʾ ʤʝʜʠʮʠʥʠ. 
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ɯʅʊɽɻʈɸʎɯʗ ʊɽʃɽʄɽɼʀʏʅʀʍ ʊɽʍʅʆʃʆɻɯʁ ʋ ʉʀʉʊɽʄʋ 

ʆʍʆʈʆʅʀ ɿɼʆʈʆɺôʗ ʋʂʈɸɰʅʀ ɺ ʋʄʆɺɸʍ ɺʆɭʅʅʆɻʆ ʉʊɸʅʋ 

 

ʄʘʣʷʨʦʚʘ ʃʶʜʤʠʣʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ 

ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʛʽʛʽʻʥʠ ʪʘ ʩʦʮʽʘʣʴʥʦʾ ʤʝʜʠʮʠʥʠ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ɺ. ʅ. ʂʘʨʘʟʽʥʘ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʇʦʚʥʦʤʘʩʰʪʘʙʥʘ ʟʙʨʦʡʥʘ ʘʛʨʝʩʽʷ ʧʨʦʪʠ ʋʢʨʘʾʥʠ ʘʢʪʫʘʣʽʟʫʚʘʣʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʣʝʤʝʜʠʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʷʢ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʡ ʽʥʩʪʨʫʤʝʥʪ 

ʟʙʝʨʝʞʝʥʥʷ ʞʠʪʪʷ ʪʘ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ. 

ʋ ʨʦʙʦʪʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʫ ʙʘʟʫ, ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʨʽʰʝʥʥʷ 

ʪʘ ʧʨʘʢʪʠʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʣʝʤʝʜʠʮʠʥʠ ʚ ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ. 

ʇʦʢʘʟʘʥʦ, ʱʦ ʜʠʩʪʘʥʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʶʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ 

ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ, ʟʤʝʥʰʠʪʠ ʨʠʟʠʢʠ ʜʣʷ ʧʘʮʽʻʥʪʽʚ ʽ ʧʝʨʩʦʥʘʣʫ, ʦʧʪʠʤʽʟʫʚʘʪʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʤʝʞʝʥʠʭ ʢʘʜʨʦʚʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʜʦʧʦʤʦʛʠ ʚ ʧʨʠʬʨʦʥʪʦʚʠʭ ʨʝʛʽʦʥʘʭ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʪʝʣʝʤʝʜʠʮʠʥʘ, ʪʝʣʝʢʦʥʩʫʣʴʪʘʮʽʾ, ʝʣʝʢʪʨʦʥʥʘ ʩʠʩʪʝʤʘ 

ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ. 

 

ɺ ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ ʪʨʘʜʠʮʽʡʥʘ ʤʦʜʝʣʴ ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ 

ʩʪʠʢʘʻʪʴʩʷ ʟ ʩʠʩʪʝʤʥʠʤʠ ʚʠʢʣʠʢʘʤʠ: ʨʫʡʥʫʚʘʥʥʷʤ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʤʽʛʨʘʮʽʻʶ 

ʥʘʩʝʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʛʦʩʪʨʠʤ ʜʝʬʽʮʠʪʦʤ ʤʝʜʠʯʥʦʛʦ ʧʝʨʩʦʥʘʣʫ ʫ ʚʽʜʜʘʣʝʥʠʭ ʪʘ 

ʧʨʠʬʨʦʥʪʦʚʠʭ ʨʝʛʽʦʥʘʭ. ɺ ʮʠʭ ʫʤʦʚʘʭ ʪʝʣʝʤʝʜʠʮʠʥʘ ʩʪʘʣʘ ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ 

ʜʽʻʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʘʜʘʧʪʘʮʽʾ ʩʠʩʪʝʤʠ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʜʦ ʝʢʩʪʨʝʤʘʣʴʥʠʭ 

ʫʤʦʚ. 

ʇʦʨʷʜʦʢ ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʦʾ ʪʘ/ʘʙʦ ʨʝʘʙʽʣʽʪʘʮʽʡʥʦʾ ʜʦʧʦʤʦʛʠ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʪʝʣʝʤʝʜʠʮʠʥʠ ʥʘ ʧʝʨʽʦʜ ʜʽʾ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ ʚ ʋʢʨʘʾʥʽ ʘʙʦ 

ʦʢʨʝʤʠʭ ʾʾ ʤʽʩʮʝʚʦʩʪʷʭ, ʟʘʪʚʝʨʜʞʝʥʠʡ ʥʘʢʘʟʦʤ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ 
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ʋʢʨʘʾʥʠ ʚʽʜ 17 ʚʝʨʝʩʥʷ 2022 ʨʦʢʫ ˉ 1695, ʚʠʟʥʘʯʘʻ ʧʨʘʚʠʣʘ ʧʨʦʚʝʜʝʥʥʷ 

ʪʝʣʝʢʦʥʩʫʣʴʪʘʮʠʡ, ʚʠʤʦʛʠ ʜʦ ʦʙʤʽʥʫ ʤʝʜʠʯʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ, ʘ ʪʘʢʦʞ ʥʘʜʘʻ 

ʪʝʣʝʤʝʜʠʯʥʠʤ ʢʦʥʩʫʣʴʪʘʮʽʷʤ ʶʨʠʜʠʯʥʫ ʩʠʣʫ ʟ ʧʦʜʘʣʴʰʦʶ ʽʥʪʝʛʨʘʮʽʻʶ ʾʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʚ ʝʣʝʢʪʨʦʥʥʫ ʩʠʩʪʝʤʫ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ (ɽʉʆɿ). 

ɺʥʘʩʣʽʜʦʢ ʧʝʨʝʭʦʜʫ ʚʽʜ ʧʽʣʦʪʥʠʭ ʧʨʦʝʢʪʽʚ ʜʦ ʩʠʩʪʝʤʥʦʛʦ ʤʘʩʰʪʘʙʥʦʛʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʣʝʤʝʜʠʮʠʥʠ, ʩʪʘʥʦʤ ʥʘ ʧʦʯʘʪʦʢ 2025 ʨʦʢʫ ʜʦ ʪʝʣʝʤʝʜʠʯʥʠʭ 

ʩʝʨʚʽʩʽʚ ʙʫʣʦ ʧʽʜʢʣʶʯʝʥʦ 328 ʟʘʢʣʘʜʽʚ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ, ʧʨʦʚʝʜʝʥʦ 8893 

ʪʝʣʝʢʦʥʩʫʣʴʪʘʮʽʾ ʪʘ ʧʽʜʚʠʱʝʥʦ ʮʠʬʨʦʚʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ 1259 ʤʝʜʠʯʥʠʭ 

ʧʨʘʮʽʚʥʠʢʽʚ. 

ʅʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʥʘʧʨʷʤʘʤʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʣʝʤʝʜʠʮʠʥʠ ʻ 

ʥʝʡʨʦʨʝʘʙʽʣʽʪʘʮʽʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʡ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ (AR), 

ʜʠʩʪʘʥʮʽʡʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʚʘʛʽʪʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʩʠʩʪʝʤʠ ʩʘʤʦʦʙʩʪʝʞʝʥʥʷ 

ʧʘʮʽʻʥʪʽʚ. ʈʦʟʛʦʨʪʘʥʥʷ ʪʝʣʝʤʝʜʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʟʥʘʯʥʦʶ ʤʽʨʦʶ 

ʟʘʙʝʟʧʝʯʝʥʦ ʟʘʚʜʷʢʠ ʫʢʨʘʾʥʩʴʢʦ-ʬʨʘʥʮʫʟʴʢʦʤʫ ʧʨʦʝʢʪʫ çTelemedicaè, ʫ ʤʝʞʘʭ 

ʷʢʦʛʦ ʋʢʨʘʾʥʘ ʦʪʨʠʤʘʣʘ 142 ʩʫʯʘʩʥʽ ʪʝʣʝʤʝʜʠʯʥʽ ʢʦʤʧʣʝʢʩʠ, ʟ ʥʠʭ 80 

ʩʪʘʮʽʦʥʘʨʥʠʭ ʩʠʩʪʝʤ LIMSTAR ʪʘ 62 ʧʦʨʪʘʪʠʚʥʠʭ ʢʦʤʧʣʝʢʩʠ FMC. 

ʊʝʣʝʤʝʜʠʮʠʥʘ ʚ ʧʝʨʽʦʜ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʘ ʚʠʩʦʢʫ ʢʣʽʥʽʯʥʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ, ʦʨʛʘʥʽʟʘʮʽʡʥʫ ʛʥʫʯʢʽʩʪʴ ʪʘ ʝʢʦʥʦʤʽʯʥʫ ʜʦʮʽʣʴʥʽʩʪʴ. ɺʦʥʘ ʩʪʘʣʘ ʥʝ 

ʣʠʰʝ ʟʘʩʦʙʦʤ ʢʦʤʧʝʥʩʘʮʽʾ ʜʝʬʽʮʠʪʫ ʨʝʩʫʨʩʽʚ, ʘʣʝ ʡ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ 

ʧʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʥʘʮʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ. 

 

ʉʇʀʉʆʂ ʃɯʊɽʈɸʊʋʈʀ 

1. ʄʽʥʽʩʪʝʨʩʪʚʦ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʋʢʨʘʾʥʠ. ʇʨʦ ʦʨʛʘʥʽʟʘʮʽʶ ʥʘʜʘʥʥʷ 

ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʪʝʣʝʤʝʜʠʮʠʥʠ ʚ ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ: 

ʅʘʢʘʟ ʄʆɿ ʋʢʨʘʾʥʠ ʚʽʜ 20.06.2022 ʨ. ˉ 1062. Retrieved from 

https://moz.gov.ua/uk/decrees/nakaz-moz-ukraini-vid-20062022--1062-pro-organizaciju-

nadannja-medichnoi-dopomogi-iz-zastosuvannjam-telemedicini-v-umovah-voennogo-

stanu. 

2. ʄʽʥʽʩʪʝʨʩʪʚʦ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʋʢʨʘʾʥʠ. ʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ 

ʇʦʨʷʜʢʫ ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʦʾ ʪʘ/ʘʙʦ ʨʝʘʙʽʣʽʪʘʮʽʡʥʦʾ ʜʦʧʦʤʦʛʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 
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ʪʝʣʝʤʝʜʠʮʠʥʠ ʥʘ ʧʝʨʽʦʜ ʜʽʾ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ: ʅʘʢʘʟ ʄʆɿ ʋʢʨʘʾʥʠ ʚʽʜ 17.09.2022 ʨ. 

ˉ 1695.Retrieved from https://zakon.rada.gov.ua/laws/show/z1155-22#Text 

3. ʂʘʙʽʥʝʪ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ. ʇʨʦ ʩʭʚʘʣʝʥʥʷ ʉʪʨʘʪʝʛʽʾ ʨʦʟʙʫʜʦʚʠ 

ʪʝʣʝʤʝʜʠʮʠʥʠ ʚ ʋʢʨʘʾʥʽ ʪʘ ʟʘʪʚʝʨʜʞʝʥʥʷ ʦʧʝʨʘʮʽʡʥʦʛʦ ʧʣʘʥʫ ʾʾ ʨʝʘʣʽʟʘʮʽʾ: 

ʈʦʟʧʦʨʷʜʞʝʥʥʷ ʚʽʜ 14.07.2023 ʨ. ˉ 625-ʨ. Retrieved from 

https://zakon.rada.gov.ua/laws/show/625-2023-%D1%80#Text 
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ʋɼʂ: 618.5-06 

ʉʋʏɸʉʅɯ ʉʊʈɸʊɽɻɯɰ ɯʅʊɽʅʉʀɺʅʆɰ ʊɽʈɸʇɯɰ ʇʈʀ ʄɸʉʀɺʅʀʍ 

ɸʂʋʐɽʈʉʔʂʀʍ ʂʈʆɺʆʊɽʏɸʍ: ʈʆʃʔ ʊʈɸʅɽʂʉɸʄʆɺʆɰ ʂʀʉʃʆʊʀ 

ʊɸ ʇʈʆʊʆʂʆʃɯɺ ʄɸʉʀɺʅʆɰ ʊʈɸʅʉʌʋɿɯɰ 

 

ʄʝʣʴʥʠʢ ɺʝʨʦʥʽʢʘ ʈʦʤʘʥʽʚʥʘ 

ʩʪʫʜʝʥʪʢʘ 5 ʢʫʨʩʫ, ʩʧʝʮʽʘʣʴʥʽʩʪʴ 222 ñʄʝʜʠʮʠʥʘò 

ʉʝʤʝʥʷʢ ɸʣʽʥʘ ɺʽʢʪʦʨʽʚʥʘ 

ʜʦʮʝʥʪ, ʢʘʥʜʠʜʘʪ ʤʝʜʠʯʥʠʭ ʥʘʫʢ, 

ʜʦʮʝʥʪ ʟʘʢʣʘʜʫ ʚʠʱʦʾ ʦʩʚʽʪʠ ʢʘʬʝʜʨʠ ʘʢʫʰʝʨʩʪʚʘ ʪʘ ʛʽʥʝʢʦʣʦʛʽʾ 

ɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʏʝʨʥʽʚʮʽ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ʄʘʩʠʚʥʽ ʘʢʫʰʝʨʩʴʢʽ ʢʨʦʚʦʪʝʯʽ ʟʘʣʠʰʘʶʪʴʩʷ ʦʜʥʽʻʶ ʟ 

ʧʨʦʚʽʜʥʠʭ ʧʨʠʯʠʥ ʤʘʪʝʨʠʥʩʴʢʦʾ ʩʤʝʨʪʥʦʩʪʽ ʫ ʩʚʽʪʽ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʘʢʫʰʝʨʩʴʢʦʾ ʜʦʧʦʤʦʛʠ ʪʘ ʽʥʪʝʥʩʠʚʥʦʾ ʪʝʨʘʧʽʾ. ʉʫʯʘʩʥʽ ʩʪʨʘʪʝʛʽʾ 

ʣʽʢʫʚʘʥʥʷ ʙʘʟʫʶʪʴʩʷ ʥʘ ʨʘʥʥʴʦʤʫ ʨʦʟʧʽʟʥʘʚʘʥʥʽ ʛʝʤʦʨʘʛʽʯʥʦʛʦ ʰʦʢʫ, ʥʝʛʘʡʥʽʡ 

ʘʢʪʠʚʘʮʽʾ ʧʨʦʪʦʢʦʣʽʚ ʤʘʩʠʚʥʦʾ ʪʨʘʥʩʬʫʟʽʾ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʽ ʘʥʪʠʬʽʙʨʠʥʦʣʽʪʠʯʥʦʾ 

ʪʝʨʘʧʽʾ, ʟʦʢʨʝʤʘ ʪʨʘʥʝʢʩʘʤʦʚʦʾ ʢʠʩʣʦʪʠ. ɼʘʥʽ ʚʝʣʠʢʠʭ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʟʥʠʞʝʥʥʷ ʣʝʪʘʣʴʥʦʩʪʽ ʧʨʠ ʨʘʥʥʴʦʤʫ ʚʚʝʜʝʥʥʽ ʪʨʘʥʝʢʩʘʤʦʚʦʾ 

ʢʠʩʣʦʪʠ, ʦʩʦʙʣʠʚʦ ʫ ʧʝʨʰʽ ʛʦʜʠʥʠ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʢʨʦʚʦʪʝʯʽ. ɺʘʞʣʠʚʠʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʩʫʯʘʩʥʦʛʦ ʧʽʜʭʦʜʫ ʻ ʤʫʣʴʪʠʜʠʩʮʠʧʣʽʥʘʨʥʘ ʢʦʦʨʜʠʥʘʮʽʷ ʪʘ 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʽ ʘʣʛʦʨʠʪʤʠ ʽʥʪʝʥʩʠʚʥʦʾ ʪʝʨʘʧʽʾ. ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʩʫʯʘʩʥʽ 

ʤʽʞʥʘʨʦʜʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ, ʨʝʟʫʣʴʪʘʪʠ ʢʣʶʯʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʧʨʘʢʪʠʯʥʽ 

ʘʩʧʝʢʪʠ ʚʝʜʝʥʥʷ ʤʘʩʠʚʥʠʭ ʘʢʫʰʝʨʩʴʢʠʭ ʢʨʦʚʦʪʝʯ ʫ ʚʽʜʜʽʣʝʥʥʷʭ ʽʥʪʝʥʩʠʚʥʦʾ 

ʪʝʨʘʧʽʾ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʘʢʫʰʝʨʩʴʢʘ ʢʨʦʚʦʪʝʯʘ, ʧʽʩʣʷʧʦʣʦʛʦʚʘ ʢʨʦʚʦʪʝʯʘ, 

ʪʨʘʥʝʢʩʘʤʦʚʘ ʢʠʩʣʦʪʘ, ʤʘʩʠʚʥʘ ʪʨʘʥʩʬʫʟʽʷ, ʽʥʪʝʥʩʠʚʥʘ ʪʝʨʘʧʽʷ, ʢʦʘʛʫʣʦʧʘʪʽʷ, 

ʛʝʤʦʨʘʛʽʯʥʠʡ ʰʦʢ. 

 

ʄʘʩʠʚʥʽ ʘʢʫʰʝʨʩʴʢʽ ʢʨʦʚʦʪʝʯʽ ʟʘʣʠʰʘʶʪʴʩʷ ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʢʨʠʪʠʯʥʠʭ 

ʩʪʘʥʽʚ ʫ ʩʫʯʘʩʥʦʤʫ ʘʢʫʰʝʨʩʪʚʽ, ʦʩʢʽʣʴʢʠ ʧʦʻʜʥʫʶʪʴ ʫ ʩʦʙʽ ʨʘʧʪʦʚʽʩʪʴ 
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ʚʠʥʠʢʥʝʥʥʷ, ʩʪʨʽʤʢʽʩʪʴ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʪʘ ʚʠʩʦʢʠʡ ʨʠʟʠʢ ʣʝʪʘʣʴʥʦʛʦ 

ʟʘʚʝʨʰʝʥʥʷ. ɰʭ ʢʣʽʥʽʯʥʘ ʟʥʘʯʫʱʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʠʤ, ʱʦ ʥʘʚʽʪʴ ʫ 

ʚʠʩʦʢʦʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʤʝʜʠʯʥʠʭ ʟʘʢʣʘʜʘʭ ʚʦʥʠ ʟʘʣʠʰʘʶʪʴʩʷ ʧʨʠʯʠʥʦʶ 

ʟʥʘʯʥʦʾ ʯʘʩʪʢʠ ʤʘʪʝʨʠʥʩʴʢʦʾ ʩʤʝʨʪʥʦʩʪʽ. ɿʛʽʜʥʦ ʟ ʩʫʯʘʩʥʠʤʠ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʤʠ 

ʜʘʥʠʤʠ, ʩʘʤʝ ʢʨʦʚʦʪʝʯʽ ʩʪʘʥʦʚʣʷʪʴ ʧʨʦʚʽʜʥʫ ʧʨʠʯʠʥʫ ʤʘʪʝʨʠʥʩʴʢʦʾ ʣʝʪʘʣʴʥʦʩʪʽ 

ʫ ʩʚʽʪʽ, ʦʩʦʙʣʠʚʦ ʚ ʧʝʨʰʽ 24 ʛʦʜʠʥʠ ʧʽʩʣʷ ʧʦʣʦʛʽʚ, ʱʦ ʧʽʜʢʨʝʩʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʤʘʢʩʠʤʘʣʴʥʦ ʰʚʠʜʢʦʾ ʨʝʘʢʮʽʾ ʤʝʜʠʯʥʦʾ ʩʠʩʪʝʤʠ [1]. 

ʇʘʪʦʬʽʟʽʦʣʦʛʽʷ ʤʘʩʠʚʥʦʾ ʘʢʫʰʝʨʩʴʢʦʾ ʢʨʦʚʦʪʝʯʽ ʻ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʦʶ ʪʘ 

ʚʢʣʶʯʘʻ ʢʘʩʢʘʜ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʧʨʦʮʝʩʽʚ. ʇʦʯʘʪʢʦʚʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʛʦʩʪʨʘ 

ʛʽʧʦʚʦʣʝʤʽʷ, ʷʢʘ ʟʘʧʫʩʢʘʻ ʢʦʤʧʝʥʩʘʪʦʨʥʫ ʘʢʪʠʚʘʮʽʶ ʩʠʤʧʘʪʦʘʜʨʝʥʘʣʦʚʦʾ 

ʩʠʩʪʝʤʠ. ʎʝ ʧʨʦʷʚʣʷʻʪʴʩʷ ʪʘʭʽʢʘʨʜʽʻʶ, ʧʝʨʠʬʝʨʠʯʥʦʶ ʚʘʟʦʢʦʥʩʪʨʠʢʮʽʻʶ ʪʘ 

ʮʝʥʪʨʘʣʽʟʘʮʽʻʶ ʢʨʦʚʦʦʙʽʛʫ. ʆʜʥʘʢ ʧʨʠ ʧʨʦʜʦʚʞʝʥʥʽ ʢʨʦʚʦʚʪʨʘʪʠ ʢʦʤʧʝʥʩʘʪʦʨʥʽ 

ʤʝʭʘʥʽʟʤʠ ʚʠʩʥʘʞʫʶʪʴʩʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʢʨʠʪʠʯʥʦʛʦ ʟʥʠʞʝʥʥʷ ʩʝʨʮʝʚʦʛʦ 

ʚʠʢʠʜʫ ʪʘ ʩʠʩʪʝʤʥʦʾ ʛʽʧʦʧʝʨʬʫʟʽʾ ʦʨʛʘʥʽʚ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʬʦʨʤʫʻʪʴʩʷ ʪʢʘʥʠʥʥʘ 

ʛʽʧʦʢʩʽʷ, ʷʢʘ ʟʘʧʫʩʢʘʻ ʧʝʨʝʭʽʜ ʥʘ ʘʥʘʝʨʦʙʥʠʡ ʤʝʪʘʙʦʣʽʟʤ ʟ ʥʘʢʦʧʠʯʝʥʥʷʤ 

ʣʘʢʪʘʪʫ ʪʘ ʨʦʟʚʠʪʢʦʤ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʘʮʠʜʦʟʫ [2]. 

ɸʮʠʜʦʟ ʻ ʦʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʬʘʢʪʦʨʽʚ ʧʦʛʽʨʰʝʥʥʷ ʛʝʤʦʩʪʘʟʫ, ʦʩʢʽʣʴʢʠ 

ʙʽʣʴʰʽʩʪʴ ʬʘʢʪʦʨʽʚ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ ʻ pH-ʟʘʣʝʞʥʠʤʠ. ɿʥʠʞʝʥʥʷ pH ʥʠʞʯʝ 

ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʨʽʚʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʨʠʛʥʽʯʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʪʨʦʤʙʽʥʫ ʪʘ 

ʬʘʢʪʦʨʽʚ ʢʦʘʛʫʣʷʮʽʾ, ʱʦ ʧʦʩʠʣʶʻ ʢʨʦʚʦʪʝʯʫ. ʇʘʨʘʣʝʣʴʥʦ ʘʢʪʠʚʫʻʪʴʩʷ ʩʠʩʪʝʤʥʘ 

ʟʘʧʘʣʴʥʘ ʚʽʜʧʦʚʽʜʴ, ʷʢʘ ʜʦʜʘʪʢʦʚʦ ʫʰʢʦʜʞʫʻ ʝʥʜʦʪʝʣʽʡ ʩʫʜʠʥ ʽ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ 

ʜʠʩʬʫʥʢʮʽʾ ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʾ [3]. 

ɺʘʞʣʠʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʧʘʪʦʛʝʥʝʟʫ ʻ ʢʦʘʛʫʣʦʧʘʪʽʷ, ʷʢʘ ʧʨʠ ʤʘʩʠʚʥʠʭ 

ʘʢʫʰʝʨʩʴʢʠʭ ʢʨʦʚʦʪʝʯʘʭ ʤʘʻ ʟʤʽʰʘʥʠʡ ʭʘʨʘʢʪʝʨ. ɺʦʥʘ ʚʢʣʶʯʘʻ ʩʧʦʞʠʚʘʥʥʷ 

ʬʘʢʪʦʨʽʚ ʟʛʦʨʪʘʥʥʷ, ʾʭ ʨʦʟʚʝʜʝʥʥʷ ʚʥʘʩʣʽʜʦʢ ʽʥʬʫʟʽʡʥʦʾ ʪʝʨʘʧʽʾ ʪʘ ʧʘʪʦʣʦʛʽʯʥʫ 

ʘʢʪʠʚʘʮʽʶ ʬʽʙʨʠʥʦʣʽʟʫ. ʆʩʦʙʣʠʚʦ ʥʝʙʝʟʧʝʯʥʠʤ ʻ ʪʘʢ ʟʚʘʥʠʡ 

ʛʽʧʝʨʬʽʙʨʠʥʦʣʽʪʠʯʥʠʡ ʩʪʘʥ, ʧʨʠ ʷʢʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʚʠʜʢʝ ʨʫʡʥʫʚʘʥʥʷ 

ʬʦʨʤʦʚʘʥʠʭ ʪʨʦʤʙʽʚ ʱʝ ʜʦ ʩʪʘʙʽʣʽʟʘʮʽʾ ʩʫʜʠʥʥʦʛʦ ʜʝʬʝʢʪʫ [4]. 

ʂʣʽʥʽʯʥʦ ʮʝ ʧʨʦʷʚʣʷʻʪʴʩʷ ʪʠʤ, ʱʦ ʥʘʚʽʪʴ ʧʨʠ ʘʜʝʢʚʘʪʥʦʤʫ ʦʙôʻʤʽ 

ʽʥʬʫʟʽʡʥʦʾ ʪʝʨʘʧʽʾ ʢʨʦʚʦʪʝʯʘ ʥʝ ʟʫʧʠʥʷʻʪʴʩʷ, ʘ ʛʝʤʦʜʠʥʘʤʽʯʥʠʡ ʩʪʘʥ ʧʘʮʽʻʥʪʢʠ 
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ʰʚʠʜʢʦ ʧʦʛʽʨʰʫʻʪʴʩʷ. ʋ ʪʘʢʠʭ ʫʤʦʚʘʭ ʩʪʘʥʜʘʨʪʥʽ ʣʘʙʦʨʘʪʦʨʥʽ ʧʦʢʘʟʥʠʢʠ 

ʢʦʘʛʫʣʷʮʽʾ ʯʘʩʪʦ ʥʝ ʚʩʪʠʛʘʶʪʴ ʚʽʜʦʙʨʘʞʘʪʠ ʨʝʘʣʴʥʠʡ ʩʪʘʥ ʛʝʤʦʩʪʘʟʫ, ʱʦ ʨʦʙʠʪʴ 

ʾʭ ʥʝʜʦʩʪʘʪʥʽʤʠ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʪʝʨʤʽʥʦʚʠʭ ʨʽʰʝʥʴ. ʉʘʤʝ ʪʦʤʫ ʚʩʝ ʙʽʣʴʰʝ 

ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʶʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʝʪʦʜʠ ʦʮʽʥʢʠ ʢʦʘʛʫʣʷʮʽʾ, ʪʘʢʽ ʷʢ 

ʪʨʦʤʙʦʝʣʘʩʪʦʛʨʘʬʽʷ ʪʘ ROTEM, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʦʮʽʥʠʪʠ ʜʠʥʘʤʽʢʫ ʫʪʚʦʨʝʥʥʷ 

ʟʛʫʩʪʢʫ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ [5]. 

ʆʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʧʨʠʥʮʠʧʽʚ ʩʫʯʘʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʻ ʢʦʥʮʝʧʮʽʷ ʨʘʥʥʴʦʾ 

ʛʝʤʦʩʪʘʪʠʯʥʦʾ ʨʝʩʫʩʮʠʪʘʮʽʾ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʦʜʥʦʯʘʩʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʦʙôʻʤʫ ʢʨʦʚʽ 

ʪʘ ʢʦʨʝʢʮʽʶ ʢʦʘʛʫʣʦʧʘʪʽʾ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʨʘʜʠʮʽʡʥʦʛʦ ʧʽʜʭʦʜʫ, ʜʝ ʩʧʦʯʘʪʢʫ 

ʧʨʦʚʦʜʠʪʴʩʷ ʤʘʩʠʚʥʘ ʽʥʬʫʟʽʷ ʢʨʠʩʪʘʣʦʾʜʽʚ, ʘ ʣʠʰʝ ʧʦʪʽʤ ʢʦʨʝʢʮʽʷ ʢʦʤʧʦʥʝʥʪʽʚ 

ʢʨʦʚʽ, ʩʫʯʘʩʥʽ ʩʪʨʘʪʝʛʽʾ ʧʝʨʝʜʙʘʯʘʶʪʴ ʨʘʥʥʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʢʨʦʚʽ ʫ 

ʟʙʘʣʘʥʩʦʚʘʥʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ. ʎʝ ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ ʜʠʣʶʮʽʡʥʦʾ 

ʢʦʘʛʫʣʦʧʘʪʽʾ, ʷʢʘ ʻ ʦʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʧʘʮʽʻʥʪʦʢ 

[6]. 

ʇʨʦʪʦʢʦʣʠ ʤʘʩʠʚʥʦʾ ʪʨʘʥʩʬʫʟʽʾ (MTP) ʻ ʦʩʥʦʚʦʶ ʦʨʛʘʥʽʟʦʚʘʥʦʾ ʚʽʜʧʦʚʽʜʽ 

ʩʠʩʪʝʤʠ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʥʘ ʤʘʩʠʚʥʫ ʢʨʦʚʦʪʝʯʫ. ɰʭ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʦʣʷʛʘʻ ʫ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʧʨʦʮʝʩʫ ʪʘ ʤʽʥʽʤʽʟʘʮʽʾ ʯʘʩʫ ʜʦ ʧʦʯʘʪʢʫ ʪʨʘʥʩʬʫʟʽʡʥʦʾ ʪʝʨʘʧʽʾ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʢʦʞʥʘ ʭʚʠʣʠʥʘ ʟʘʪʨʠʤʢʠ ʘʢʪʠʚʘʮʽʾ MTP ʩʫʪʪʻʚʦ 

ʧʽʜʚʠʱʫʻ ʨʠʟʠʢ ʣʝʪʘʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ. ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʚʚʘʞʘʻʪʴʩʷ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʝʨʠʪʨʦʮʠʪʽʚ, ʧʣʘʟʤʠ ʪʘ ʪʨʦʤʙʦʮʠʪʽʚ 1:1:1, ʷʢʝ ʜʦʟʚʦʣʷʻ 

ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʟʠʪʠ ʩʢʣʘʜ ʽʥʬʫʟʽʾ ʜʦ ʮʽʣʴʥʦʾ ʢʨʦʚʽ [7]. 

ɺʘʞʣʠʚʠʤ ʥʘʧʨʷʤʦʤ ʩʫʯʘʩʥʦʾ ʽʥʪʝʥʩʠʚʥʦʾ ʪʝʨʘʧʽʾ ʧʨʠ ʤʘʩʠʚʥʠʭ 

ʘʢʫʰʝʨʩʴʢʠʭ ʢʨʦʚʦʪʝʯʘʭ ʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʦʥʮʝʧʮʽʾ damage control resuscitation, 

ʘʜʘʧʪʦʚʘʥʦʾ ʟ ʪʨʘʚʤʘʪʦʣʦʛʽʾ. ɰʾ ʩʫʪʥʽʩʪʴ ʧʦʣʷʛʘʻ ʫ ʧʨʽʦʨʠʪʝʪʽ ʰʚʠʜʢʦʾ 

ʩʪʘʙʽʣʽʟʘʮʽʾ ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʠʭ ʬʫʥʢʮʽʡ ʥʘʜ ʦʩʪʘʪʦʯʥʠʤ ʫʩʫʥʝʥʥʷʤ ʧʨʠʯʠʥʠ 

ʢʨʦʚʦʪʝʯʽ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʨʘʥʥʻ ʦʙʤʝʞʝʥʥʷ ʢʨʠʩʪʘʣʦʾʜʥʦʾ ʽʥʬʫʟʽʾ, 

ʧʨʦʬʽʣʘʢʪʠʢʘ ʛʝʤʦʜʠʣʶʮʽʾ ʪʘ ʧʽʜʪʨʠʤʢʘ ʧʝʨʬʫʟʽʡʥʦʛʦ ʪʠʩʢʫ ʥʘ ʤʽʥʽʤʘʣʴʥʦ 

ʜʦʩʪʘʪʥʴʦʤʫ ʨʽʚʥʽ ʜʦʟʚʦʣʷʶʪʴ ʟʤʝʥʰʠʪʠ ʚʠʨʘʞʝʥʽʩʪʴ ʪʨʠʘʜʠ ʣʝʪʘʣʴʥʦʩʪʽ: 

ʛʽʧʦʪʝʨʤʽʾ, ʘʮʠʜʦʟʫ ʪʘ ʢʦʘʛʫʣʦʧʘʪʽʾ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʦʩʦʙʣʠʚʦ ʝʬʝʢʪʠʚʥʠʡ ʫ 

ʩʠʪʫʘʮʽʷʭ, ʢʦʣʠ ʝʪʽʦʣʦʛʽʯʥʠʡ ʢʦʥʪʨʦʣʴ ʢʨʦʚʦʪʝʯʽ ʟʘʪʨʠʤʫʻʪʴʩʷ ʘʙʦ ʧʦʪʨʝʙʫʻ 
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ʽʥʚʘʟʠʚʥʠʭ ʚʪʨʫʯʘʥʴ, ʟʦʢʨʝʤʘ ʭʽʨʫʨʛʽʯʥʠʭ ʤʝʪʦʜʽʚ ʘʙʦ ʝʥʜʦʚʘʩʢʫʣʷʨʥʦʾ 

ʝʤʙʦʣʽʟʘʮʽʾ. 

ʆʩʦʙʣʠʚʫ ʨʦʣʴ ʫ ʩʫʯʘʩʥʽʡ ʪʝʨʘʧʽʾ ʚʽʜʽʛʨʘʻ ʪʨʘʥʝʢʩʘʤʦʚʘ ʢʠʩʣʦʪʘ, ʷʢʘ ʻ 

ʧʦʪʫʞʥʠʤ ʘʥʪʠʬʽʙʨʠʥʦʣʽʪʠʯʥʠʤ ʘʛʝʥʪʦʤ. ɰʾ ʜʽʷ ʧʦʣʷʛʘʻ ʫ ʙʣʦʢʫʚʘʥʥʽ ʘʢʪʠʚʘʮʽʾ 

ʧʣʘʟʤʽʥʦʛʝʥʫ, ʱʦ ʟʘʧʦʙʽʛʘʻ ʜʝʛʨʘʜʘʮʽʾ ʬʽʙʨʠʥʦʚʦʛʦ ʟʛʫʩʪʢʫ [8]. 

ʇʦʜʘʣʴʰʽ ʘʥʘʣʽʟʠ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ, ʱʦ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʪʨʘʥʝʢʩʘʤʦʚʦʾ ʢʠʩʣʦʪʠ ʻ ʯʘʩʦʚʦʟʘʣʝʞʥʦʶ, ʽ ʤʘʢʩʠʤʘʣʴʥʠʡ ʢʣʽʥʽʯʥʠʡ ʝʬʝʢʪ 

ʜʦʩʷʛʘʻʪʴʩʷ ʧʨʠ ʚʚʝʜʝʥʥʽ ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 3 ʛʦʜʠʥ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʢʨʦʚʦʪʝʯʽ. 

ʇʽʩʣʷ ʮʴʦʛʦ ʧʝʨʽʦʜʫ ʾʾ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʦʩʪʫʧʦʚʦ ʟʥʠʞʫʻʪʴʩʷ, ʱʦ ʧʽʜʢʨʝʩʣʶʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʢʣʶʯʝʥʥʷ ʧʨʝʧʘʨʘʪʫ ʜʦ ʧʝʨʚʠʥʥʦʛʦ ʧʨʦʪʦʢʦʣʫ ʥʝʚʽʜʢʣʘʜʥʦʾ 

ʜʦʧʦʤʦʛʠ [9]. 

ɺʘʞʣʠʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʣʽʢʫʚʘʥʥʷ ʻ ʢʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʠ ʪʽʣʘ 

ʧʘʮʽʻʥʪʢʠ, ʦʩʢʽʣʴʢʠ ʛʽʧʦʪʝʨʤʽʷ ʻ ʦʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʬʘʢʪʦʨʽʚ ʧʦʛʽʨʰʝʥʥʷ 

ʢʦʘʛʫʣʷʮʽʾ. ʅʘʚʽʪʴ ʧʦʤʽʨʥʝ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ 

ʘʢʪʠʚʥʦʩʪʽ ʪʨʦʤʙʦʮʠʪʽʚ ʪʘ ʬʝʨʤʝʥʪʽʚ ʢʦʘʛʫʣʷʮʽʡʥʦʛʦ ʢʘʩʢʘʜʫ. ʊʦʤʫ ʘʢʪʠʚʥʝ 

ʟʽʛʨʽʚʘʥʥʷ ʧʘʮʽʻʥʪʢʠ ʻ ʦʙʦʚôʷʟʢʦʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʽʥʪʝʥʩʠʚʥʦʾ ʪʝʨʘʧʽʾ [10]. 

ʆʢʨʝʤʦ ʩʣʽʜ ʚʽʜʟʥʘʯʠʪʠ ʨʦʣʴ ʢʘʣʴʮʽʻʚʦʛʦ ʛʦʤʝʦʩʪʘʟʫ. ʄʘʩʠʚʥʘ ʪʨʘʥʩʬʫʟʽʷ 

ʢʦʥʩʝʨʚʦʚʘʥʦʾ ʢʨʦʚʽ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʥʘʜʭʦʜʞʝʥʥʷʤ ʮʠʪʨʘʪʫ, ʷʢʠʡ ʟʚôʷʟʫʻ ʽʦʥʠ 

ʢʘʣʴʮʽʶ ʪʘ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʛʽʧʦʢʘʣʴʮʽʻʤʽʶ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ 

ʩʢʦʨʦʪʣʠʚʦʩʪʽ ʤʽʦʤʝʪʨʽʷ ʪʘ ʧʦʛʽʨʰʝʥʥʷ ʛʝʤʦʩʪʘʟʫ, ʪʦʤʫ ʨʘʥʥʻ ʚʚʝʜʝʥʥʷ ʢʘʣʴʮʽʶ 

ʻ ʚʘʞʣʠʚʦʶ ʯʘʩʪʠʥʦʶ ʧʨʦʪʦʢʦʣʽʚ ʣʽʢʫʚʘʥʥʷ [11]. 

ʉʫʯʘʩʥʽ ʧʽʜʭʦʜʠ ʪʘʢʦʞ ʚʢʣʶʯʘʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʟʢʦʝʣʘʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ 

ʤʦʥʽʪʦʨʠʥʛʫ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʽʥʜʠʚʽʜʫʘʣʽʟʫʚʘʪʠ ʪʨʘʥʩʬʫʟʽʡʥʫ ʪʝʨʘʧʽʶ. ʎʝ 

ʟʤʝʥʰʫʻ ʨʠʟʠʢ ʷʢ ʥʝʜʦʩʪʘʪʥʴʦʛʦ, ʪʘʢ ʽ ʥʘʜʤʽʨʥʦʛʦ ʚʚʝʜʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʢʨʦʚʽ, 

ʱʦ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʚ ʫʤʦʚʘʭ ʦʙʤʝʞʝʥʦʛʦ ʯʘʩʫ [12]. 

ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʻ ʬʘʢʪʦʨ ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ ʛʦʪʦʚʥʦʩʪʽ ʤʝʜʠʯʥʦʛʦ 

ʟʘʢʣʘʜʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʥʘʷʚʥʽʩʪʴ ʯʽʪʢʦ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ 

ʧʨʦʪʦʢʦʣʽʚ ʽ ʥʘʚʯʝʥʦʾ ʢʦʤʘʥʜʠ ʟʥʘʯʥʦ ʟʥʠʞʫʻ ʣʝʪʘʣʴʥʽʩʪʴ ʧʨʠ ʄɸʂ. ʉʘʤʝ 

ʰʚʠʜʢʽʩʪʴ ʨʝʘʛʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʯʘʩʪʦ ʻ ʚʠʨʽʰʘʣʴʥʠʤ ʬʘʢʪʦʨʦʤ ʨʝʟʫʣʴʪʘʪʫ [13]. 

ʆʢʨʝʤʦʾ ʫʚʘʛʠ ʧʦʪʨʝʙʫʻ ʨʦʣʴ ʘʥʪʝʥʘʪʘʣʴʥʦʾ ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ 
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ʤʘʩʠʚʥʦʾ ʘʢʫʰʝʨʩʴʢʦʾ ʢʨʦʚʦʪʝʯʽ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʬʦʨʤʫʚʘʪʠ ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʽ 

ʩʪʨʘʪʝʛʽʾ ʚʝʜʝʥʥʷ ʧʘʮʽʻʥʪʦʢ ʱʝ ʜʦ ʧʦʯʘʪʢʫ ʧʦʣʦʛʽʚ. ʉʫʯʘʩʥʽ ʰʢʘʣʠ ʨʠʟʠʢʫ 

ʚʨʘʭʦʚʫʶʪʴ ʘʥʘʤʥʝʩʪʠʯʥʽ ʬʘʢʪʦʨʠ, ʚʢʣʶʯʘʶʯʠ ʧʦʧʝʨʝʜʥʽ ʧʽʩʣʷʧʦʣʦʛʦʚʽ 

ʢʨʦʚʦʪʝʯʽ, ʧʣʘʮʝʥʪʘʨʥʽ ʧʘʪʦʣʦʛʽʾ, ʢʦʘʛʫʣʦʧʘʪʽʾ ʪʘ ʙʘʛʘʪʦʧʣʽʜʥʫ ʚʘʛʽʪʥʽʩʪʴ. 

ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ʨʠʟʠʢʫ ʻ ʧʽʜʩʪʘʚʦʶ ʜʣʷ ʧʣʘʥʫʚʘʥʥʷ ʧʦʣʦʛʽʚ ʫ ʟʘʢʣʘʜʘʭ ʪʨʝʪʴʦʛʦ 

ʨʽʚʥʷ, ʟʘʚʯʘʩʥʦʛʦ ʨʝʟʝʨʚʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʢʨʦʚʽ ʪʘ ʬʦʨʤʫʚʘʥʥʷ 

ʤʫʣʴʪʠʜʠʩʮʠʧʣʽʥʘʨʥʦʾ ʢʦʤʘʥʜʠ. ʊʘʢʠʡ ʧʨʝʚʝʥʪʠʚʥʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ 

ʟʥʠʟʠʪʠ ʯʘʩʪʦʪʫ ʪʷʞʢʠʭ ʫʩʢʣʘʜʥʝʥʴ ʪʘ ʧʦʢʨʘʱʠʪʠ ʤʘʪʝʨʠʥʩʴʢʽ ʨʝʟʫʣʴʪʘʪʠ 

ʥʘʚʽʪʴ ʫ ʛʨʫʧʘʭ ʚʠʩʦʢʦʛʦ ʨʠʟʠʢʫ. 

ʋ ʚʠʧʘʜʢʘʭ ʥʝʝʬʝʢʪʠʚʥʦʩʪʽ ʢʦʥʩʝʨʚʘʪʠʚʥʦʾ ʪʝʨʘʧʽʾ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʽʥʪʝʨʚʝʥʮʽʡʥʽ ʘʙʦ ʭʽʨʫʨʛʽʯʥʽ ʤʝʪʦʜʠ ʟʫʧʠʥʢʠ ʢʨʦʚʦʪʝʯʽ, ʚʢʣʶʯʘʶʯʠ 

ʝʤʙʦʣʽʟʘʮʽʶ ʤʘʪʢʦʚʠʭ ʘʨʪʝʨʽʡ ʘʙʦ ʛʽʩʪʝʨʝʢʪʦʤʽʶ. ʆʜʥʘʢ ʥʘʚʽʪʴ ʫ ʮʠʭ ʚʠʧʘʜʢʘʭ 

ʽʥʪʝʥʩʠʚʥʘ ʪʝʨʘʧʽʷ ʟʘʣʠʰʘʻʪʴʩʷ ʦʩʥʦʚʦʶ ʧʽʜʪʨʠʤʢʠ ʞʠʪʪʻʚʠʭ ʬʫʥʢʮʽʡ [14]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʫʯʘʩʥʘ ʩʪʨʘʪʝʛʽʷ ʣʽʢʫʚʘʥʥʷ ʤʘʩʠʚʥʠʭ ʘʢʫʰʝʨʩʴʢʠʭ 

ʢʨʦʚʦʪʝʯ ʻ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʦʶ ʩʠʩʪʝʤʦʶ, ʷʢʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʨʘʥʥʴʦʤʫ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʪʨʘʥʝʢʩʘʤʦʚʦʾ ʢʠʩʣʦʪʠ, ʥʝʛʘʡʥʽʡ ʘʢʪʠʚʘʮʽʾ ʧʨʦʪʦʢʦʣʽʚ ʤʘʩʠʚʥʦʾ 

ʪʨʘʥʩʬʫʟʽʾ, ʚʠʢʦʨʠʩʪʘʥʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʛʝʤʦʩʪʘʟʫ ʪʘ 

ʤʫʣʴʪʠʜʠʩʮʠʧʣʽʥʘʨʥʽʡ ʚʟʘʻʤʦʜʽʾ. ʂʦʤʧʣʝʢʩʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ ʧʽʜʭʦʜʽʚ 

ʜʦʟʚʦʣʷʻ ʩʫʪʪʻʚʦ ʟʥʠʟʠʪʠ ʤʘʪʝʨʠʥʩʴʢʫ ʩʤʝʨʪʥʽʩʪʴ ʪʘ ʧʦʢʨʘʱʠʪʠ ʨʝʟʫʣʴʪʘʪʠ 

ʣʽʢʫʚʘʥʥʷ ʥʘʚʽʪʴ ʫ ʥʘʡʪʷʞʯʠʭ ʢʣʽʥʽʯʥʠʭ ʚʠʧʘʜʢʘʭ [15]. 
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ʇɽʈʉʆʅɸʃɯɿʆɺɸʅɯ ʅɽʆɸʅʊʀɻɽʅʅɯ ʄʈʅʂ-ɺɸʂʎʀʅʀ ɺ ʊɽʈɸʇɯɰ 

ɸɼɽʅʆʂɸʈʎʀʅʆʄʀ ʇɯɼʐʃʋʅʂʆɺʆɰ ɿɸʃʆɿʀ: 

ʉʋʏɸʉʅʀʁ ʉʊɸʅ ʊɸ ʇɽʈʉʇɽʂʊʀɺʀ 

 

ʄʦʭʦʨʫʢ ʅʘʪʘʣʽʷ ɺʘʩʠʣʽʚʥʘ, 

ʩʪʫʜʝʥʪʢʘ 5 ʢʫʨʩʫ 

ɹʫʢʦʚʠʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʩʧʝʮʽʘʣʴʥʽʩʪʴ 222 çʄʝʜʠʮʠʥʘè 

ʤ. ʏʝʨʥʽʚʮʽ, ʋʢʨʘʾʥʘ 

ʊʫʨʢʘʜʟʝ ɺʘʣʝʨʽʷ ʖʨʽʾʚʥʘ, 

ʩʪʫʜʝʥʪʢʘ 5 ʢʫʨʩʫ 

ɹʫʢʦʚʠʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʩʧʝʮʽʘʣʴʥʽʩʪʴ 222 çʄʝʜʠʮʠʥʘè 

ʤ. ʏʝʨʥʽʚʮʽ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʋ ʧʨʝʜʩʪʘʚʣʝʥʽʡ ʨʦʙʦʪʽ ʟʜʽʡʩʥʝʥʦ ʢʦʤʧʣʝʢʩʥʠʡ ʘʥʘʣʽʟ 

ʘʢʪʫʘʣʴʥʠʭ ʚʝʢʪʦʨʽʚ ʨʦʟʚʠʪʢʫ ʽʤʫʥʦʪʝʨʘʧʝʚʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʣʽʢʫʚʘʥʥʷ 

ʧʨʦʪʦʢʦʚʦʾ ʘʜʝʥʦʢʘʨʮʠʥʦʤʠ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ. ʆʩʥʦʚʥʫ ʫʚʘʛʫ ʟʦʩʝʨʝʜʞʝʥʦ 

ʥʘ ʨʦʟʨʦʙʮʽ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʽ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʤʈʅʂ-ʚʘʢʮʠʥ. ɸʚʪʦʨ ʨʦʟʛʣʷʜʘʻ 

ʜʘʥʽ ʦʩʪʘʥʥʽʭ ʢʣʽʥʽʯʥʠʭ ʟʚʽʪʽʚ, ʷʢʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʟʜʘʪʥʽʩʪʴ ʥʝʦʘʥʪʠʛʝʥʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ ʩʪʠʤʫʣʶʚʘʪʠ ʪʨʠʚʘʣʫ ʊ-ʢʣʽʪʠʥʥʫ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ, ʱʦ ʩʫʪʪʻʚʦ 

ʤʽʥʽʤʽʟʫʻ ʨʠʟʠʢʠ ʚʠʥʠʢʥʝʥʥʷ ʨʝʮʠʜʠʚʽʚ. ʆʢʨʝʤʦ ʚʠʩʚʽʪʣʝʥʦ ʧʦʪʝʥʮʽʘʣ 

ʢʦʤʙʽʥʦʚʘʥʠʭ ʧʨʦʪʦʢʦʣʽʚ ʣʽʢʫʚʘʥʥʷ ʫ ʧʦʜʦʣʘʥʥʽ ʽʤʫʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ 

ʧʫʭʣʠʥʥʦʛʦ ʤʽʢʨʦʩʝʨʝʜʦʚʠʱʘ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʦʥʢʦʣʦʛʽʷ, ʘʜʝʥʦʢʘʨʮʠʥʦʤʘ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ, 

ʤʈʅʂ-ʚʘʢʮʠʥʠ, ʥʝʦʘʥʪʠʛʝʥʠ, ʽʤʫʥʦʪʝʨʘʧʽʷ, ʊ-ʢʣʽʪʠʥʥʘ ʚʽʜʧʦʚʽʜʴ. 

 

ʇʨʦʪʦʢʦʚʘ ʘʜʝʥʦʢʘʨʮʠʥʦʤʘ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ (PDAC) ʽ ʜʦ ʩʴʦʛʦʜʥʽ 

ʟʘʣʠʰʘʻʪʴʩʷ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʩʢʣʘʜʥʠʭ ʪʘ ʘʛʨʝʩʠʚʥʠʭ ʦʥʢʦʣʦʛʽʯʥʠʭ 

ʧʘʪʦʣʦʛʽʡ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʢʨʘʡ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʧ'ʷʪʠʨʽʯʥʦʛʦ ʚʠʞʠʚʘʥʥʷ. 

ʂʣʶʯʦʚʠʡ ʯʠʥʥʠʢ ʪʝʨʘʧʝʚʪʠʯʥʦʾ ʥʝʚʜʘʯʽ ʧʦʣʷʛʘʻ ʫ ʬʦʨʤʫʚʘʥʥʽ ʪʘʢ ʟʚʘʥʦʛʦ 
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çʭʦʣʦʜʥʦʛʦè ʽʤʫʥʥʦʛʦ ʣʘʥʜʰʘʬʪʫ ʧʫʭʣʠʥʠ, ʷʢʠʡ ʬʘʢʪʠʯʥʦ ʙʣʦʢʫʻ 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʟʣʦʷʢʽʩʥʠʭ ʢʣʽʪʠʥ ʽʤʫʥʥʦʶ ʩʠʩʪʝʤʦʶ ʦʨʛʘʥʽʟʤʫ [2, ʩ. 45]. ɺʪʽʤ, 

ʩʪʘʥʦʤ ʥʘ 2026 ʨʽʢ ʫ ʮʽʡ ʛʘʣʫʟʽ ʥʘʤʽʪʠʚʩʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʡ ʟʩʫʚ ʟʘʚʜʷʢʠ 

ʟʘʩʪʦʩʫʚʘʥʥʶ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʤʈʅʂ-ʚʘʢʮʠʥ, ʜʽʷ ʷʢʠʭ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʩʧʝʮʠʬʽʯʥʠʭ ʜʣʷ ʢʦʞʥʦʛʦ ʦʢʨʝʤʦʛʦ ʧʘʮʽʻʥʪʘ ʛʝʥʝʪʠʯʥʠʭ ʤʫʪʘʮʽʡ ï 

ʥʝʦʘʥʪʠʛʝʥʽʚ. 

ʌʫʥʜʘʤʝʥʪʦʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʘʢʦʾ ʚʘʢʮʠʥʠ ʻ ʜʝʪʘʣʴʥʝ ʩʝʢʚʝʥʫʚʘʥʥʷ 

ʧʫʭʣʠʥʥʦʛʦ ʛʝʥʦʤʫ, ʦʪʨʠʤʘʥʦʛʦ ʰʣʷʭʦʤ ʭʽʨʫʨʛʽʯʥʦʛʦ ʚʪʨʫʯʘʥʥʷ. ʅʘʫʢʦʚʽ ʜʘʥʽ 

ʩʚʽʜʯʘʪʴ, ʱʦ ʪʘʢʠʡ ʧʽʜʭʽʜ ʜʘʻ ʟʤʦʛʫ ʚʠʦʢʨʝʤʠʪʠ ʫʥʽʢʘʣʴʥʽ ʙʽʣʢʦʚʽ ʩʪʨʫʢʪʫʨʠ, 

ʧʨʠʪʘʤʘʥʥʽ ʚʠʢʣʶʯʥʦ ʧʫʭʣʠʥʽ, ʱʦ ʟʚʦʜʠʪʴ ʜʦ ʤʽʥʽʤʫʤʫ ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʙʽʯʥʠʭ 

ʘʫʪʦʽʤʫʥʥʠʭ ʝʬʝʢʪʽʚ [7, ʩ. 12]. ʉʬʦʨʤʦʚʘʥʘ ʥʘ ʙʘʟʽ ʮʠʭ ʜʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʘ 

ʈʅʂ ʢʦʜʫʻ ʚʠʙʨʘʥʽ ʥʝʦʘʥʪʠʛʝʥʠ, ʘ ʾʾ ʜʦʩʪʘʚʢʘ ʚ ʮʽʣʴʦʚʽ ʢʣʽʪʠʥʠ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʣʽʧʽʜʥʠʭ ʥʘʥʦʯʘʩʪʠʥʦʢ. 

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ I ʬʘʟʠ ʚʠʧʨʦʙʫʚʘʥʴ ʧʨʝʧʘʨʘʪʫ autogene cevumeran 

ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʧʦʣʦʚʠʥʠ ʧʽʜʜʦʩʣʽʜʥʠʭ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʧʨʦʭʦʜʠʣʠ 

ʚʘʢʮʠʥʘʮʽʶ ʧʘʨʘʣʝʣʴʥʦ ʟ ʘʜôʶʚʘʥʪʥʦʶ ʭʽʤʽʦʪʝʨʘʧʽʻʶ, ʬʽʢʩʫʚʘʣʘʩʷ ʚʠʨʘʞʝʥʘ 

ʘʢʪʠʚʘʮʽʷ ʩʧʝʮʠʬʽʯʥʠʭ CD8+ ʊ-ʢʽʣʝʨʽʚ [1, ʩ. 10]. ʅʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʻ ʪʦʡ 

ʬʘʢʪ, ʱʦ ʮʽ ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʽ ʢʣʽʪʠʥʠ ʟʙʝʨʽʛʘʣʠ ʩʚʦʶ ʬʫʥʢʮʽʦʥʘʣʴʥʫ 

ʘʢʪʠʚʥʽʩʪʴ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʧʝʨʽʦʜʫ ï ʚʽʜ 4 ʜʦ 6 ʨʦʢʽʚ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʢʦʨʝʣʶʚʘʣʦ ʟ ʪʨʠʚʘʣʦʶ ʨʝʤʽʩʽʻʶ [4, ʩ. 3]. ɿʦʢʨʝʤʘ, ʫ ʧʽʜʛʨʫʧʽ ʨʝʩʧʦʥʜʝʥʪʽʚ, ʷʢʽ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʩʪʽʡʢʫ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʚʘʢʮʠʥʫ, ʧʦʢʘʟʥʠʢʠ 

ʙʝʟʨʝʮʠʜʠʚʥʦʛʦ ʚʠʞʠʚʘʥʥʷ ʚʠʷʚʠʣʠʩʷ ʟʥʘʯʥʦ ʚʠʱʠʤʠ, ʥʽʞ ʫ ʛʨʫʧʽ ʟ ʚʽʜʩʫʪʥʴʦʶ 

ʚʽʜʧʦʚʽʜʜʶ [8, ʩ. 214]. ʇʘʨʘʣʝʣʴʥʦ ʟ ʤʈʅʂ-ʪʝʭʥʦʣʦʛʽʷʤʠ ʘʢʪʠʚʥʦ ʚʠʚʯʘʶʪʴʩʷ 

ʤʦʞʣʠʚʦʩʪʽ ʧʝʧʪʠʜʥʠʭ ʚʘʢʮʠʥ, ʪʘʢʠʭ ʷʢ ELI-002 2P. ɰʭʥʷ ʜʽʷ ʩʧʨʷʤʦʚʘʥʘ ʥʘ 

ʙʦʨʦʪʴʙʫ ʟ ʤʫʪʘʮʽʷʤʠ ʚ ʣʦʢʫʩʽ KRAS, ʱʦ ʜʝʪʝʢʪʫʶʪʴʩʷ ʤʘʡʞʝ ʫ 90% ʚʠʧʘʜʢʽʚ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʘ ʨʘʢ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ [9, ʩ. 118]. ʅʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʽ 

ʩʪʨʘʪʝʛʽʾ ʧʝʨʽʦʜʫ 2025ï2026 ʨʦʢʽʚ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ çʧʦʪʨʽʡʥʫ ʢʦʤʙʽʥʘʮʽʶè: 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʛʽʙʽʪʦʨʽʚ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ ʜʣʷ ʜʝʙʣʦʢʫʚʘʥʥʷ ʽʤʫʥʽʪʝʪʫ, 

ʤʈʅʂ-ʚʘʢʮʠʥʠ ʜʣʷ ʪʦʯʥʦʛʦ ʥʘʮʽʣʶʚʘʥʥʷ ʊ-ʢʣʽʪʠʥ ʪʘ ʙʘʟʦʚʦʾ ʭʽʤʽʦʪʝʨʘʧʽʾ ʟʘ 

ʩʭʝʤʦʶ mFOLFIRINOX [6, ʩ. 342]. ɺʦʜʥʦʯʘʩ ʩʪʨʠʤʫʶʯʠʤ ʬʘʢʪʦʨʦʤ ʣʠʰʘʻʪʴʩʷ 
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ʪʨʠʚʘʣʽʩʪʴ ʪʘ ʩʢʣʘʜʥʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ, ʱʦ ʥʘʨʘʟʽ 

ʩʪʘʥʦʚʠʪʴ ʚʽʜ 4 ʜʦ 9 ʪʠʞʥʽʚ [10, ʩ. 56]. ʇʨʦʪʝ ʽʥʪʝʛʨʘʮʽʷ ʩʠʩʪʝʤ ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ ʜʣʷ ʘʥʘʣʽʟʫ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʽʤʫʥʦʛʝʥʥʦʩʪʽ ʥʝʦʘʥʪʠʛʝʥʽʚ ʦʙʽʮʷʻ 

ʩʫʪʪʻʚʦ ʧʨʠʰʚʠʜʰʠʪʠ ʮʝʡ ʧʨʦʮʝʩ ʫ ʥʘʡʙʣʠʞʯʦʤʫ ʤʘʡʙʫʪʥʴʦʤʫ [3, ʩ. 89]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʚʠʪʦʢ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʾ ʽʤʫʥʦʪʝʨʘʧʽʾ ʟʘʢʣʘʜʘʻ ʧʽʜˇʨʫʥʪʷ ʜʣʷ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ PDAC ʟ ʬʘʪʘʣʴʥʦʛʦ ʜʽʘʛʥʦʟʫ ʫ ʢʘʪʝʛʦʨʽʶ ʧʦʪʝʥʮʽʡʥʦ 

ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʭʨʦʥʽʯʥʠʭ ʩʪʘʥʽʚ [5, ʩ. 201]. 
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ʋɼʂ 330 

ʄɽʊɸɹʆʃɯʏʅɽ ʇɽʈɽʇʈʆɻʈɸʄʋɺɸʅʅʗ ʇʋʍʃʀʅʅʀʍ 

ʂʃɯʊʀʅ ʇʈʀ ʆʅʂʆʇɸʊʆʃʆɻɯʗʍ 

 

ʇʘʨʮʝʡ ʍʨʠʩʪʠʥʘ ʖʨʽʾʚʥʘ 

ʜʦʮʝʥʪ 

ɹʦʜʥʘʨʶʢ ʄʘʨʠʥʘ ɸʥʜʨʽʾʚʥʘ 

ʩʪʫʜʝʥʪʢʘ 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʆʥʢʦʟʘʭʚʦʨʶʚʘʥʥʷ ʻ ʦʜʥʠʤʠ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʧʘʪʦʣʦʛʽʡ ʟ 

ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʩʤʝʨʪʥʦʩʪʽ. ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʴʦʛʦ ʜʝʩʷʪʠʣʽʪʪʷ ʤʝʪʘʙʦʣʦʤʽʢʘ, ʱʦ 

ʟʦʩʝʨʝʜʞʫʻʪʴʩʷ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤʫ ʚʠʚʯʝʥʥʽ ʤʘʣʠʭ ʤʦʣʝʢʫʣ ʫ ʙʽʦʣʦʛʽʯʥʠʭ 

ʩʠʩʪʝʤʘʭ, ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʤʝʪʘʙʦʣʽʯʥʠʭ ʟʤʽʥ ʫ ʧʫʭʣʠʥʥʠʭ 

ʢʣʽʪʠʥʘʭ, ʘ ʪʘʢʦʞ ʚ ʾʭʥʴʦʤʫ ʤʽʢʨʦʦʪʦʯʝʥʥʽ. ʉʧʽʣʴʥʦʶ ʨʠʩʦʶ ʤʝʪʘʙʦʣʽʟʤʫ 

ʨʘʢʦʚʠʭ ʢʣʽʪʠʥ ʻ ʟʜʘʪʥʽʩʪʴ ʦʪʨʠʤʫʚʘʪʠ ʥʝʦʙʭʽʜʥʽ ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ ʟ 

ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʷʢ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ, ʪʘʢ ʽ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʾ ʙʽʦʤʘʩʠ. ɿʤʽʥʠ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ ʪʘ ʧʦʟʘʢʣʽʪʠʥʥʠʭ 

ʤʝʪʘʙʦʣʽʪʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠ ʧʦʚ'ʷʟʘʥʝ ʟ ʨʘʢʦʤ ʤʝʪʘʙʦʣʽʯʥʝ 

ʧʝʨʝʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʤʘʶʪʴ ʚʧʣʠʚ ʥʘ ʝʢʩʧʨʝʩʽʶ ʛʝʥʽʚ, ʢʣʽʪʠʥʥʫ ʜʠʬʝʨʝʥʮʽʘʮʽʶ 

ʪʘ ʤʽʢʨʦʦʪʦʯʝʥʥʷ ʧʫʭʣʠʥʠ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʝʪʘʙʦʣʦʤʽʢʘ, ʦʥʢʦʧʘʪʦʣʦʛʽʾ ʧʫʭʣʠʥʥʽ ʢʣʽʪʥʠ, 

ʦʥʢʦʢʣʽʪʠʥʠ, ʤʝʪʘʙʦʣʽʪʠ, ʧʨʦʣʽʬʝʨʘʮʽʷ, ʛʝʥʠ-ʩʫʧʨʝʩʦʨʠ ʢʣʽʪʠʥ, ʊ-ʢʣʽʪʠʥʠ, 

NK-ʢʣʽʪʠʥʠ, ʦʥʢʦʛʝʥʠ, ʙʽʦʤʘʨʢʝʨʠ. 

 

ɺʩʪʫʧ. ʄʝʪʘʙʦʣʽʯʥʝ ʧʝʨʝʧʨʦʛʨʘʤʫʚʘʥʥʷ ʻ ʦʜʥʽʻʶ ʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ 

ʦʟʥʘʢ ʧʫʭʣʠʥʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʢʣʶʯʦʚʠʡ ʤʝʭʘʥʽʟʤ ʘʜʘʧʪʘʮʽʾ 

ʟʣʦʷʢʽʩʥʠʭ ʢʣʽʪʠʥ ʜʦ ʫʤʦʚ ʽʥʪʝʥʩʠʚʥʦʾ ʧʨʦʣʽʬʝʨʘʮʽʾ, ʛʽʧʦʢʩʽʾ ʪʘ ʜʝʬʽʮʠʪʫ 

ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ [1, 2]. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʥʦʨʤʘʣʴʥʠʭ ʢʣʽʪʠʥ, ʧʫʭʣʠʥʥʽ ʢʣʽʪʠʥʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʛʣʠʙʦʢʦʶ ʧʝʨʝʙʫʜʦʚʦʶ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʪʘ ʧʣʘʩʪʠʯʥʦʛʦ ʦʙʤʽʥʫ, 
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ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʪʨʠʤʘʥʥʷ ʚʠʩʦʢʦʾ ʰʚʠʜʢʦʩʪʽ ʨʦʩʪʫ, ʙʽʦʩʠʥʪʝʟʫ ʤʘʢʨʦʤʦʣʝʢʫʣ ʽ 

ʚʠʞʠʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʤʽʢʨʦʦʪʦʯʝʥʥʷ ʧʫʭʣʠʥʠ [2, 3]. 

ʆʜʥʠʤ ʽʟ ʮʝʥʪʨʘʣʴʥʠʭ ʧʨʦʷʚʽʚ ʪʘʢʠʭ ʟʤʽʥ ʻ ʝʬʝʢʪ ɺʘʨʙʫʨʛʘ ï ʧʝʨʝʚʘʞʘʥʥʷ 

ʘʥʘʝʨʦʙʥʦʛʦ ʛʣʽʢʦʣʽʟʫ ʥʘʚʽʪʴ ʟʘ ʥʘʷʚʥʦʩʪʽ ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʢʠʩʥʶ, ʱʦ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʥʘʜʤʽʨʥʠʤ ʫʪʚʦʨʝʥʥʷʤ ʣʘʢʪʘʪʫ ʪʘ ʟʤʽʥʦʶ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʩʪʘʥʫ ʤʽʪʦʭʦʥʜʨʽʡ [3, 4]. ʄʝʪʘʙʦʣʽʯʥʘ ʧʝʨʝʙʫʜʦʚʘ ʧʫʭʣʠʥʥʠʭ ʢʣʽʪʠʥ ʦʭʦʧʣʶʻ 

ʪʘʢʦʞ ʧʦʨʫʰʝʥʥʷ ʦʙʤʽʥʫ ʘʤʽʥʦʢʠʩʣʦʪ, ʣʽʧʽʜʽʚ ʪʘ ʥʫʢʣʝʦʪʠʜʽʚ, ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʬʦʨʤʫʚʘʥʥʷ ʙʽʦʩʠʥʪʝʪʠʯʥʦʛʦ ʪʘ ʨʝʜʦʢʩ-ʧʦʪʝʥʮʽʘʣʫ, ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʧʫʭʣʠʥʥʦʾ 

ʧʨʦʛʨʝʩʽʾ [2, 5]. 

ɺʘʞʣʠʚʫ ʨʦʣʴ ʫ ʨʝʛʫʣʷʮʽʾ ʮʠʭ ʧʨʦʮʝʩʽʚ ʚʽʜʽʛʨʘʶʪʴ ʩʠʛʥʘʣʴʥʽ ʰʣʷʭʠ 

PI3K/Akt/mTOR, HIF-1Ŭ, MYC ʪʘ p53, ̫ ʢʽ ʢʦʦʨʜʠʥʫʶʪʴ ʘʢʪʠʚʥʽʩʪʴ ʝʥʟʠʤʽʚ 

ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʦʙʤʽʥʫ, ʪʨʘʥʩʧʦʨʪ ʛʣʶʢʦʟʠ ʪʘ ʘʜʘʧʪʘʮʽʶ ʢʣʽʪʠʥ ʜʦ ʛʽʧʦʢʩʽʾ [4, 6]. 

ʄʝʪʘʙʦʣʽʯʥʽ ʟʤʽʥʠ ʪʽʩʥʦ ʧʦʚô̫ ʟʘʥʽ ʟ ʨʝʤʦʜʝʣʶʚʘʥʥʷʤ ʧʫʭʣʠʥʥʦʛʦ 

ʤʽʢʨʦʦʪʦʯʝʥʥʷ, ʬʦʨʤʫʚʘʥʥʷʤ ʽʤʫʥʦʩʫʧʨʝʩʽʾ ʪʘ ʨʦʟʚʠʪʢʦʤ ʪʝʨʘʧʝʚʪʠʯʥʦʾ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ, ʱʦ ʚʠʟʥʘʯʘʻ ʾʭ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʫ ʩʫʯʘʩʥʽʡ ʦʥʢʦʣʦʛʽʾ [5, 7]. 

ʋ ʟʚô̫ ʟʢʫ ʟ ʮʠʤ ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʻ ʤʝʪʘʙʦʣʦʤʽʢʘ ï 

ʚʠʩʦʢʦʯʫʪʣʠʚʠʡ ʥʘʧʨʷʤ ʤʦʣʝʢʫʣʷʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ 

ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʩʧʝʮʠʬʽʯʥʽ ʤʝʪʘʙʦʣʽʯʥʽ ʧʨʦʬʽʣʽ ʧʫʭʣʠʥ, ʦʮʽʥʶʚʘʪʠ ʘʢʪʠʚʥʽʩʪʴ 

ʙʽʦʭʽʤʽʯʥʠʭ ʰʣʷʭʽʚ ʪʘ ʚʠʷʚʣʷʪʠ ʧʦʪʝʥʮʽʡʥʽ ʜʽʘʛʥʦʩʪʠʯʥʽ ʡ ʧʨʦʛʥʦʩʪʠʯʥʽ 

ʙʽʦʤʘʨʢʝʨʠ [1, 8]. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʫʟʘʛʘʣʴʥʝʥʥʷ ʩʫʯʘʩʥʠʭ ʫʷʚʣʝʥʴ ʧʨʦ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʙʽʦʭʽʤʽʯʥʽ ʤʝʭʘʥʽʟʤʠ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʧʝʨʝʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʧʫʭʣʠʥʥʠʭ ʢʣʽʪʠʥ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʨʦʣʽ ʤʝʪʘʙʦʣʦʤʥʠʭ ʟʤʽʥ ʫ ʨʦʟʚʠʪʢʫ, 

ʧʨʦʛʨʝʩʫʚʘʥʥʽ ʡ ʜʽʘʛʥʦʩʪʠʮʽ ʦʥʢʦʧʘʪʦʣʦʛʽʡ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʥʦ ʫ ʬʦʨʤʘʪʽ 

ʘʥʘʣʽʪʠʯʥʦʛʦ ʦʛʣʷʜʫ ʩʫʯʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʞʝʨʝʣ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʽʚ 

ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ, ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʽʥʪʝʛʨʘʪʠʚʥʦʛʦ ʫʟʘʛʘʣʴʥʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʽ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʠʩʚʷʯʝʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʷʤ ʝʥʝʨʛʝʪʠʯʥʦʛʦ, ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ ʪʘ ʣʽʧʽʜʥʦʛʦ ʦʙʤʽʥʫ ʧʫʭʣʠʥʥʠʭ 

ʢʣʽʪʠʥ [2, 3]. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ ʨʦʙʦʪʘʤ, ʱʦ ʚʠʩʚʽʪʣʶʶʪʴ ʨʦʣʴ 
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ʩʠʛʥʘʣʴʥʠʭ ʰʣʷʭʽʚ PI3K/Akt/mTOR, HIF-1Ŭ, MYC ʪʘ p53 ʫ ʨʝʛʫʣʷʮʽʾ 

ʤʝʪʘʙʦʣʽʯʥʦʾ ʘʜʘʧʪʘʮʽʾ ʟʣʦʷʢʽʩʥʠʭ ʢʣʽʪʠʥ [4, 6]. ɼʣʷ ʬʦʨʤʫʚʘʥʥʷ ʮʽʣʽʩʥʦʛʦ 

ʫʷʚʣʝʥʥʷ ʧʨʦ ʢʣʽʥʽʯʥʝ ʟʥʘʯʝʥʥʷ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʧʝʨʝʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʠʩʚʷʯʝʥʽ ʟʘʩʪʦʩʫʚʘʥʥʶ ʤʝʪʘʙʦʣʦʤʽʢʠ ʫ 

ʚʠʷʚʣʝʥʥʽ ʧʫʭʣʠʥʥʠʭ ʙʽʦʤʘʨʢʝʨʽʚ, ʦʮʽʥʮʽ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʦʥʢʦʧʘʪʦʣʦʛʽʡ ʪʘ 

ʨʦʟʨʦʙʮʽ ʧʽʜʭʦʜʽʚ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʾ ʪʝʨʘʧʽʾ [1, 5, 8]. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʆʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʧʫʭʣʠʥʥʠʭ ʢʣʽʪʠʥ ʻ ʟʜʘʪʥʽʩʪʴ ʜʦ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʧʝʨʝʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʷʢʝ 

ʟʘʙʝʟʧʝʯʫʻ ʘʜʘʧʪʘʮʽʶ ʜʦ ʫʤʦʚ ʰʚʠʜʢʦʾ ʧʨʦʣʽʬʝʨʘʮʽʾ ʪʘ ʚʠʩʦʢʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ 

ʧʦʪʨʝʙ. ʎʝʥʪʨʘʣʴʥʝ ʤʽʩʮʝ ʫ ʮʠʭ ʧʨʦʮʝʩʘʭ ʟʘʡʤʘʻ ʝʬʝʢʪ ɺʘʨʙʫʨʛʘ ï ʬʝʥʦʤʝʥ 

ʧʝʨʝʚʘʞʘʥʥʷ ʘʥʘʝʨʦʙʥʦʛʦ ʛʣʽʢʦʣʽʟʫ ʥʘʚʽʪʴ ʟʘ ʥʘʷʚʥʦʩʪʽ ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ 

ʢʠʩʥʶ [3, 4]. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʥʦʨʤʘʣʴʥʠʭ ʢʣʽʪʠʥ, ʜʝ ʦʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʝʥʝʨʛʽʾ ʻ 

ʦʢʠʩʥʝ ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ ʫ ʤʽʪʦʭʦʥʜʨʽʷʭ, ʧʫʭʣʠʥʥʽ ʢʣʽʪʠʥʠ ʘʢʪʠʚʥʦ ʩʧʦʞʠʚʘʶʪʴ 

ʛʣʶʢʦʟʫ ʪʘ ʧʝʨʝʪʚʦʨʶʶʪʴ ʾʾ ʥʘ ʣʘʢʪʘʪ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʥʘʯʥʠʤ 

ʧʽʜʚʠʱʝʥʥʷʤ ʰʚʠʜʢʦʩʪʽ ʛʣʽʢʦʣʽʟʫ [2, 3]. 

ʇʦʧʨʠ ʤʝʥʰʫ ʝʥʝʨʛʝʪʠʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʦʨʽʚʥʷʥʦ ʟ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʠʤ 

ʦʢʠʩʥʝʥʥʷʤ, ʘʥʘʝʨʦʙʥʠʡ ʛʣʽʢʦʣʽʟ ʟʘʙʝʟʧʝʯʫʻ ʧʫʭʣʠʥʥʽ ʢʣʽʪʠʥʠ ʧʨʦʤʽʞʥʠʤʠ 

ʤʝʪʘʙʦʣʽʪʘʤʠ, ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ ʩʠʥʪʝʟʫ ʥʫʢʣʝʦʪʠʜʽʚ, ʘʤʽʥʦʢʠʩʣʦʪ ʽ ʣʽʧʽʜʽʚ, ʱʦ 

ʧʽʜʪʨʠʤʫʻ ʽʥʪʝʥʩʠʚʥʠʡ ʢʣʽʪʠʥʥʠʡ ʨʽʩʪ [1, 5]. ɺʦʜʥʦʯʘʩ ʥʘʢʦʧʠʯʝʥʥʷ ʣʘʢʪʘʪʫ 

ʩʧʨʠʷʻ ʘʮʠʜʠʬʽʢʘʮʽʾ ʧʫʭʣʠʥʥʦʛʦ ʤʽʢʨʦʦʪʦʯʝʥʥʷ, ʩʪʠʤʫʣʶʻ ʘʥʛʽʦʛʝʥʝʟ, ʽʥʚʘʟʽʶ 

ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [5, 7]. 

ʂʦʦʨʜʠʥʘʮʽʷ ʤʝʪʘʙʦʣʽʯʥʠʭ ʟʤʽʥ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʫʯʘʩʪʶ ʥʠʟʢʠ ʩʠʛʥʘʣʴʥʠʭ 

ʤʦʣʝʢʫʣ ʽ ʪʨʘʥʩʢʨʠʧʮʽʡʥʠʭ ʬʘʢʪʦʨʽʚ. ʆʜʥʠʤ ʽʟ ʮʝʥʪʨʘʣʴʥʠʭ ʨʝʛʫʣʷʪʦʨʽʚ ʻ HIF-

1Ŭ, ʷʢʠʡ ʘʢʪʠʚʫʻʪʴʩʷ ʚ ʫʤʦʚʘʭ ʛʽʧʦʢʩʽʾ ʪʘ ʩʪʠʤʫʣʶʻ ʝʢʩʧʨʝʩʽʶ ʛʝʥʽʚ 

ʛʣʽʢʦʣʽʪʠʯʥʠʭ ʝʥʟʠʤʽʚ, ʪʨʘʥʩʧʦʨʪʝʨʽʚ ʛʣʶʢʦʟʠ GLUT1 ʽ ʝʥʟʠʤʽʚ ʣʘʢʪʘʪʥʦʛʦ 

ʤʝʪʘʙʦʣʽʟʤʫ [4, 6]. ɺʘʞʣʠʚʫ ʨʦʣʴ ʪʘʢʦʞ ʚʽʜʽʛʨʘʻ ʩʠʛʥʘʣʴʥʠʡ ʰʣʷʭ 

PI3K/Akt/mTOR, ʱʦ ʧʦʩʠʣʶʻ ʪʨʘʥʩʧʦʨʪ ʛʣʶʢʦʟʠ, ʘʢʪʠʚʫʻ ʘʥʘʙʦʣʽʯʥʽ ʧʨʦʮʝʩʠ ʪʘ 

ʧʽʜʪʨʠʤʫʻ ʚʠʞʠʚʘʥʥʷ ʧʫʭʣʠʥʥʠʭ ʢʣʽʪʠʥ [4]. 

ʆʥʢʦʛʝʥ MYC ʩʪʠʤʫʣʶʻ ʝʢʩʧʨʝʩʽʶ ʝʥʟʠʤʽʚ ʛʣʽʢʦʣʽʟʫ, ʪʦʜʽ ʷʢ ʩʫʧʨʝʩʦʨ 

ʧʫʭʣʠʥ p53 ʫ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ ʧʨʠʛʥʽʯʫʻ ʥʘʜʤʽʨʥʠʡ ʛʣʽʢʦʣʽʟ ʽ ʧʽʜʪʨʠʤʫʻ 
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ʦʢʠʩʥʝ ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ [6]. ʄʫʪʘʮʽʾ ʘʙʦ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʚʪʨʘʪʘ p53 ʧʨʠʟʚʦʜʷʪʴ 

ʜʦ ʧʦʩʠʣʝʥʥʷ ʤʝʪʘʙʦʣʽʯʥʦʾ ʧʝʨʝʙʫʜʦʚʠ ʪʘ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʧʫʭʣʠʥʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʄʝʪʘʙʦʣʽʯʥʝ ʧʝʨʝʧʨʦʛʨʘʤʫʚʘʥʥʷ ʧʫʭʣʠʥʥʠʭ ʢʣʽʪʠʥ ʥʝ ʦʙʤʝʞʫʻʪʴʩʷ 

ʟʤʽʥʘʤʠ ʚʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʽʥʫ ʪʘ ʦʭʦʧʣʶʻ ʪʘʢʦʞ ʛʣʠʙʦʢʫ ʧʝʨʝʙʫʜʦʚʫ 

ʤʝʪʘʙʦʣʽʟʤʫ ʘʤʽʥʦʢʠʩʣʦʪ ʽ ʣʽʧʽʜʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʪʨʠʤʘʥʥʷ ʧʨʦʣʽʬʝʨʘʮʽʾ, 

ʩʠʥʪʝʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʨʝʜʦʢʩ-ʛʦʤʝʦʩʪʘʟʫ [2, 5]. ʆʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ 

ʭʘʨʘʢʪʝʨʥʠʭ ʦʟʥʘʢ ʧʫʭʣʠʥʥʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʻ ʧʦʩʠʣʝʥʘ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʛʣʫʪʘʤʽʥʫ ï 

ʷʚʠʱʝ, ʚʽʜʦʤʝ ʷʢ çʛʣʫʪʘʤʽʥʦʚʘ ʟʘʣʝʞʥʽʩʪʴè ʧʫʭʣʠʥʥʠʭ ʢʣʽʪʠʥ. ɻʣʫʪʘʤʽʥ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʜʞʝʨʝʣʦ ʘʟʦʪʫ ʜʣʷ ʩʠʥʪʝʟʫ ʥʫʢʣʝʦʪʠʜʽʚ ʽ ʘʤʽʥʦʢʠʩʣʦʪ, ʘ 

ʪʘʢʦʞ ʷʢ ʩʫʙʩʪʨʘʪ ʮʠʢʣʫ ʪʨʠʢʘʨʙʦʥʦʚʠʭ ʢʠʩʣʦʪ ʯʝʨʝʟ ʫʪʚʦʨʝʥʥʷ Ŭ-

ʢʝʪʦʛʣʫʪʘʨʘʪʫ [2, 6]. 

ʇʦʩʠʣʝʥʥʷ ʛʣʫʪʘʤʽʥʦʣʽʟʫ ʩʧʨʠʷʻ ʧʽʜʪʨʠʤʘʥʥʶ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʙʘʣʘʥʩʫ, 

ʩʠʥʪʝʟʫ ʤʘʢʨʦʤʦʣʝʢʫʣ ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ ʟʘ ʨʘʭʫʥʦʢ ʫʪʚʦʨʝʥʥʷ 

ʛʣʫʪʘʪʽʦʥʫ, ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʥʝʡʪʨʘʣʽʟʘʮʽʾ ʘʢʪʠʚʥʠʭ ʬʦʨʤ ʢʠʩʥʶ [5]. ʋ ʙʘʛʘʪʴʦʭ 

ʟʣʦʷʢʽʩʥʠʭ ʥʦʚʦʫʪʚʦʨʝʥʥʷʭ ʘʢʪʠʚʘʮʽʷ MYC ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷʤ 

ʝʢʩʧʨʝʩʽʾ ʪʨʘʥʩʧʦʨʪʝʨʽʚ ʛʣʫʪʘʤʽʥʫ ʪʘ ʝʥʟʠʤʽʚ ʡʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʤʝʪʘʙʦʣʽʯʥʫ ʧʣʘʩʪʠʯʥʽʩʪʴ ʧʫʭʣʠʥʥʠʭ ʢʣʽʪʠʥ [6]. 

ɺʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʧʫʭʣʠʥʥʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʻ ʪʘʢʦʞ ʘʢʪʠʚʘʮʽʷ 

ʣʽʧʦʛʝʥʝʟʫ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʥʦʨʤʘʣʴʥʠʭ ʢʣʽʪʠʥ, ʷʢʽ ʧʝʨʝʚʘʞʥʦ ʦʪʨʠʤʫʶʪʴ ʞʠʨʥʽ 

ʢʠʩʣʦʪʠ ʟ ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʧʫʭʣʠʥʥʽ ʢʣʽʪʠʥʠ ʟʜʘʪʥʽ ʜʦ ʽʥʪʝʥʩʠʚʥʦʛʦ 

de novo ʩʠʥʪʝʟʫ ʣʽʧʽʜʽʚ [5]. ɸʢʪʠʚʘʮʽʷ ʬʝʨʤʝʥʪʽʚ ʘʮʝʪʠʣ-ʂʦɸ-ʢʘʨʙʦʢʩʠʣʘʟʠ ʪʘ 

ʩʠʥʪʘʟʠ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʟʘʙʝʟʧʝʯʫʻ ʫʪʚʦʨʝʥʥʷ ʤʝʤʙʨʘʥʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, 

ʩʠʛʥʘʣʴʥʠʭ ʤʦʣʝʢʫʣ ʽ ʟʘʧʘʩʽʚ ʝʥʝʨʛʽʾ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʰʚʠʜʢʦʛʦ ʢʣʽʪʠʥʥʦʛʦ 

ʨʦʩʪʫ ʪʘ ʧʦʜʽʣʫ [2]. 

ʇʦʨʫʰʝʥʥʷ ʣʽʧʽʜʥʦʛʦ ʦʙʤʽʥʫ ʪʘʢʦʞ ʚʧʣʠʚʘʻ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʧʫʭʣʠʥʥʦʛʦ 

ʤʽʢʨʦʦʪʦʯʝʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʪʝʨʘʧʝʚʪʠʯʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ. ʅʘʜʣʠʰʢʦʚʝ 

ʥʘʢʦʧʠʯʝʥʥʷ ʣʽʧʽʜʽʚ ʽ ʧʨʦʜʫʢʪʽʚ ʾʭ ʧʝʨʦʢʩʠʜʘʮʽʾ ʤʦʞʝ ʤʦʜʫʣʶʚʘʪʠ ʩʠʛʥʘʣʴʥʽ 

ʰʣʷʭʠ ʚʠʞʠʚʘʥʥʷ ʢʣʽʪʠʥ, ʟʤʽʥʶʚʘʪʠ ʘʢʪʠʚʥʽʩʪʴ ʽʤʫʥʥʠʭ ʢʣʽʪʠʥ ʪʘ ʧʽʜʪʨʠʤʫʚʘʪʠ 

ʭʨʦʥʽʯʥʝ ʟʘʧʘʣʝʥʥʷ [7]. ʂʨʽʤ ʪʦʛʦ, ʧʝʨʝʙʫʜʦʚʘ ʤʝʪʘʙʦʣʽʟʤʫ ʞʠʨʥʠʭ ʢʠʩʣʦʪ 

ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʽʥʚʘʟʠʚʥʦʛʦ ʪʘ ʤʝʪʘʩʪʘʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 
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ʧʫʭʣʠʥʥʠʭ ʢʣʽʪʠʥ. 

ʉʫʯʘʩʥʠʡ ʨʦʟʚʠʪʦʢ ʤʝʪʘʙʦʣʦʤʽʢʠ ʚʽʜʢʨʠʚ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʙʽʦʭʽʤʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʫʭʣʠʥʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʚʠʷʚʣʝʥʥʷ 

ʩʧʝʮʠʬʽʯʥʠʭ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʨʦʬʽʣʽʚ ʦʥʢʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ [1, 4]. 

ʄʝʪʘʙʦʣʦʤʥʠʡ ʘʥʘʣʽʟ ʙʘʟʫʻʪʴʩʷ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ 

ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ ʫ ʙʽʦʣʦʛʽʯʥʠʭ ʨʽʜʠʥʘʭ, ʪʢʘʥʠʥʘʭ ʽ ʢʣʽʪʠʥʘʭ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʠʩʦʢʦʯʫʪʣʠʚʠʭ ʤʝʪʦʜʽʚ, ʟʦʢʨʝʤʘ ʤʘʩ-ʩʧʝʢʪʨʦʤʝʪʨʽʾ ʪʘ ʷʜʝʨʥʦʛʦ 

ʤʘʛʥʽʪʥʦʛʦ ʨʝʟʦʥʘʥʩʫ [1]. ʎʝ ʜʦʟʚʦʣʷʻ ʦʮʽʥʶʚʘʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʢʣʽʪʠʥʠ 

ʥʘ ʨʽʚʥʽ ʢʽʥʮʝʚʠʭ ʧʨʦʜʫʢʪʽʚ ʤʝʪʘʙʦʣʽʟʤʫ ʪʘ ʚʠʷʚʣʷʪʠ ʨʘʥʥʽ ʙʽʦʭʽʤʽʯʥʽ ʟʤʽʥʠ, 

ʘʩʦʮʽʡʦʚʘʥʽ ʟ ʧʫʭʣʠʥʥʦʶ ʪʨʘʥʩʬʦʨʤʘʮʽʻʶ. 

ʆʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʧʝʨʝʚʘʛ ʤʝʪʘʙʦʣʦʤʽʢʠ ʻ ʤʦʞʣʠʚʽʩʪʴ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʩʧʝʮʠʬʽʯʥʠʭ ʤʝʪʘʙʦʣʽʯʥʠʭ ʙʽʦʤʘʨʢʝʨʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ 

ʨʘʥʥʴʦʾ ʜʽʘʛʥʦʩʪʠʢʠ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʝʨʝʙʽʛʫ ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ ʦʮʽʥʢʠ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʨʘʧʽʾ [4, 5]. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʦʥʢʦʧʘʪʦʣʦʛʽʡ 

ʭʘʨʘʢʪʝʨʥʽ ʩʧʝʮʠʬʽʯʥʽ ʟʤʽʥʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʘʤʽʥʦʢʠʩʣʦʪ, ʣʽʧʽʜʽʚ, ʦʨʛʘʥʽʯʥʠʭ 

ʢʠʩʣʦʪ ʪʘ ʧʨʦʤʽʞʥʠʭ ʧʨʦʜʫʢʪʽʚ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʦʙʤʽʥʫ [5, 6]. 

ʊʘʢ, ʧʨʠ ʧʫʭʣʠʥʘʭ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʚʠʷʚʣʷʶʪʴ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʽʚ 

ʪʠʨʦʟʠʥʫ, ʘʣʘʥʽʥʫ, ʬʝʥʽʣʘʣʘʥʽʥʫ ʪʘ ʛʣʫʪʘʤʽʥʦʚʦʾ ʢʠʩʣʦʪʠ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ 

ʘʢʪʠʚʘʮʽʶ ʘʥʘʙʦʣʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʧʦʩʠʣʝʥʠʡ ʘʤʽʥʦʢʠʩʣʦʪʥʠʡ ʦʙʤʽʥ [5]. ɼʣʷ 

ʧʫʭʣʠʥ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ ʭʘʨʘʢʪʝʨʥʝ ʥʘʢʦʧʠʯʝʥʥʷ ʣʘʢʪʘʪʫ, ʩʫʢʮʠʥʘʪʫ 

ʪʘ S-ʘʜʝʥʦʟʠʣʤʝʪʽʦʥʽʥʫ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʽʥʪʝʥʩʠʚʥʠʡ ʛʣʽʢʦʣʽʟ ʽ ʧʝʨʝʙʫʜʦʚʫ 

ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ [6]. ʋ ʛʝʤʘʪʦʣʦʛʽʯʥʠʭ ʟʣʦʷʢʽʩʥʠʭ 

ʥʦʚʦʫʪʚʦʨʝʥʥʷʭ ʚʘʞʣʠʚʝ ʜʽʘʛʥʦʩʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʤʘʻ 2-ʛʽʜʨʦʢʩʠʛʣʫʪʘʨʘʪ ï 

ʦʥʢʦʤʝʪʘʙʦʣʽʪ, ʘʩʦʮʽʡʦʚʘʥʠʡ ʽʟ ʤʫʪʘʮʽʷʤʠ ʛʝʥʽʚ IDH1/2 ʪʘ ʝʧʽʛʝʥʝʪʠʯʥʦʶ 

ʜʠʩʨʝʛʫʣʷʮʽʻʶ ʢʣʽʪʠʥ [4]. 

ʄʝʪʘʙʦʣʦʤʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘʢʦʞ ʤʘʶʪʴ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʨʦʟʚʠʪʢʫ 

ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʾ ʤʝʜʠʮʠʥʠ, ʦʩʢʽʣʴʢʠ ʜʦʟʚʦʣʷʶʪʴ ʦʮʽʥʶʚʘʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʧʫʭʣʠʥʥʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʪʘ ʧʨʦʛʥʦʟʫʚʘʪʠ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʪʝʨʘʧʽʾ 

[1, 7]. ɸʥʘʣʽʟ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʨʦʬʽʣʽʚ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ 

ʚʽʜʧʦʚʽʜʽ ʥʘ ʣʽʢʫʚʘʥʥʷ, ʚʠʷʚʣʝʥʥʷ ʪʝʨʘʧʝʚʪʠʯʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʪʘ ʧʦʰʫʢʫ 
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ʥʦʚʠʭ ʤʦʣʝʢʫʣʷʨʥʠʭ ʤʽʰʝʥʝʡ ʜʣʷ ʪʘʨʛʝʪʥʦʾ ʪʝʨʘʧʽʾ [4]. 

ɺʠʩʥʦʚʢʠ. ʋʟʘʛʘʣʴʥʶʶʯʠ ʩʫʯʘʩʥʽ ʜʘʥʽ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʤʝʪʘʙʦʣʽʯʥʝ 

ʧʝʨʝʧʨʦʛʨʘʤʫʚʘʥʥʷ ʻ ʥʝ ʚʪʦʨʠʥʥʠʤ ʥʘʩʣʽʜʢʦʤ ʧʫʭʣʠʥʥʦʛʦ ʨʦʩʪʫ, ʘ ʦʜʥʽʻʶ ʟ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʣʦʷʢʽʩʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʢʣʽʪʠʥ. ʇʝʨʝʙʫʜʦʚʘ 

ʝʥʝʨʛʝʪʠʯʥʦʛʦ, ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ ʪʘ ʣʽʧʽʜʥʦʛʦ ʦʙʤʽʥʫ ʟʘʙʝʟʧʝʯʫʻ ʧʫʭʣʠʥʥʠʤ 

ʢʣʽʪʠʥʘʤ ʚʠʩʦʢʠʡ ʧʨʦʣʽʬʝʨʘʪʠʚʥʠʡ ʧʦʪʝʥʮʽʘʣ, ʟʜʘʪʥʽʩʪʴ ʜʦ ʘʜʘʧʪʘʮʽʾ ʚ ʫʤʦʚʘʭ 

ʛʽʧʦʢʩʽʾ, ʬʦʨʤʫʚʘʥʥʷ ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʦʛʦ ʤʽʢʨʦʦʪʦʯʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ 

ʪʝʨʘʧʝʚʪʠʯʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ [2, 5, 7]. 

ʄʝʪʘʙʦʣʽʯʥʽ ʟʤʽʥʠ ʪʽʩʥʦ ʽʥʪʝʛʨʦʚʘʥʽ ʽʟ ʩʠʛʥʘʣʴʥʠʤʠ ʪʘ ʪʨʘʥʩʢʨʠʧʮʽʡʥʠʤʠ 

ʤʝʭʘʥʽʟʤʘʤʠ ʨʝʛʫʣʷʮʽʾ ʢʣʽʪʠʥʥʦʾ ʬʫʥʢʮʽʾ, ʟʦʢʨʝʤʘ ʯʝʨʝʟ ʘʢʪʠʚʘʮʽʶ 

PI3K/Akt/mTOR, HIF-1Ŭ, MYC ʪʘ ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʾ p53 [4, 6]. ʋʥʘʩʣʽʜʦʢ 

ʮʴʦʛʦ ʬʦʨʤʫʻʪʴʩʷ ʩʢʣʘʜʥʘ ʤʝʨʝʞʘ ʙʽʦʭʽʤʽʯʥʠʭ ʘʜʘʧʪʘʮʽʡ, ʷʢʘ ʧʽʜʪʨʠʤʫʻ 

ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʧʫʭʣʠʥʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʚʠʟʥʘʯʘʻ ʬʝʥʦʪʠʧ ʟʣʦʷʢʽʩʥʦʾ ʢʣʽʪʠʥʠ. 

ɺʦʜʥʦʯʘʩ ʨʦʟʚʠʪʦʢ ʤʝʪʘʙʦʣʦʤʽʢʠ ʜʦʟʚʦʣʷʻ ʨʦʟʛʣʷʜʘʪʠ ʧʫʭʣʠʥʥʠʡ 

ʤʝʪʘʙʦʣʽʟʤ ʥʝ ʣʠʰʝ ʷʢ ʦʙô̒ ʢʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘʣʝ ʽ ʷʢ 

ʧʝʨʩʧʝʢʪʠʚʥʫ ʦʩʥʦʚʫ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ, ʧʨʦʛʥʦʩʪʠʯʥʠʭ ʽ 

ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʩʪʨʘʪʝʛʽʡ ʫ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʽʡ ʦʥʢʦʣʦʛʽʾ [1, 8]. 

ʉʘʤʝ ʪʦʤʫ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʧʝʨʝʧʨʦʛʨʘʤʫʚʘʥʥʷ ʧʫʭʣʠʥʥʠʭ 

ʢʣʽʪʠʥ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʽʚ ʩʫʯʘʩʥʦʾ ʤʦʣʝʢʫʣʷʨʥʦʾ 

ʙʽʦʭʽʤʽʾ ʪʘ ʦʥʢʦʣʦʛʽʾ. 
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ʇʈɽɽʂʃɸʄʇʉɯʗ ʗʂ ɸʂʊʋɸʃʔʅɸ ʇʈʆɹʃɽʄɸ ʉʋʏɸʉʅʆɻʆ 

ɸʂʋʐɽʈʉʊɺɸ (ʆɻʃʗɼ ʃɯʊɽʈɸʊʋʈʀ) 

 

ʇʝʣ̔ʥ ʂʘʪʝʨʠʥʘ ʆʣʝʢʩʘʥʜʨʽʚʥʘ 

ʉʪʫʜʝʥʪʢʘ 5 ʢʫʨʩʫ 

ʂʦʚʙʘʥ ʖʣʽʷ ɺʘʩʠʣʽʚʥʘ 

ʂʘʥʜʠʜʘʪ ʤʝʜʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʏʝʨʥʽʚʮ,̔ ʋʢʨʘʾʥʘ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ʇʨʝʝʢʣʘʤʧʩʽʷ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʩʝʨʡʦʟʥʠʭ ʫʩʢʣʘʜʥʝʥʴ 

ʚʘʛʽʪʥʦʩʪʽ, ʱʦ ʩʪʘʥʦʚʠʪʴ ʟʥʘʯʥʫ ʟʘʛʨʦʟʫ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʤʘʪʝʨʽ ʪʘ ʧʣʦʜʘ. ɿʘ ʜʘʥʠʤʠ 

ɺʩʝʩʚʽʪʥʴʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ, ʛʽʧʝʨʪʝʥʟʠʚʥʽ ʨʦʟʣʘʜʠ ʚʘʛʽʪʥʦʩʪʽ 

ʧʦʩʽʜʘʶʪʴ ʜʨʫʛʝ ʤʽʩʮʝ ʩʝʨʝʜ ʧʨʠʯʠʥ ʤʘʪʝʨʠʥʩʴʢʦʾ ʩʤʝʨʪʥʦʩʪʽ ʫ ʩʚʽʪʽ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʩʫʯʘʩʥʦʾ ʤʝʜʠʮʠʥʠ, ʯʘʩʪʦʪʘ ʧʨʝʝʢʣʘʤʧʩʽʾ ʥʝ ʤʘʻ 

ʪʝʥʜʝʥʮʽʾ ʜʦ ʟʥʠʞʝʥʥʷ ʪʘ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 2 ʜʦ 8% ʫʩʽʭ ʚʘʛʽʪʥʦʩʪʝʡ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʨʝʝʢʣʘʤʧʩʽʷ, ʛʽʧʝʨʪʝʥʟʠʚʥʽ ʨʦʟʣʘʜʠ ʚʘʛʽʪʥʦʩʪʽ, 

ʝʥʜʦʪʝʣʽʘʣʴʥʘ ʜʠʩʬʫʥʢʮʽʷ, ʧʣʘʮʝʥʪʘʨʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ, ʤʘʪʝʨʠʥʩʴʢʘ ʩʤʝʨʪʥʽʩʪʴ, 

ʘʮʝʪʠʣʩʘʣʽʮʠʣʦʚʘ ʢʠʩʣʦʪʘ, ʤʘʛʥʽʶ ʩʫʣʴʬʘʪ. 

 

ʄʝʪʘ ʨʦʙʦʪʠ ï ʘʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʫʷʚʣʝʥʴ ʧʨʦ ʝʪʽʦʧʘʪʦʛʝʥʝʟ, ʤʝʪʦʜʠ 

ʜʽʘʛʥʦʩʪʠʢʠ, ʣʽʢʫʚʘʥʥʷ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ ʧʨʝʝʢʣʘʤʧʩʽʾ ʥʘ ʦʩʥʦʚʽ ʦʛʣʷʜʫ 

ʘʢʪʫʘʣʴʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʢʣʽʥʽʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʩʫʯʘʩʥʦʾ ʚʽʪʯʠʟʥʷʥʦʾ ʪʘ ʟʘʨʫʙʽʞʥʦʾ 

ʣʽʪʝʨʘʪʫʨʠ, ʧʨʠʩʚʷʯʝʥʦʾ ʧʨʦʙʣʝʤʽ ʧʨʝʝʢʣʘʤʧʩʽʾ, ʚʢʣʶʯʘʶʯʠ ʜʘʥʽ ʢʣʽʥʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʦʛʣʷʜʽʚ ʪʘ ʤʽʞʥʘʨʦʜʥʠʭ ʢʣʽʥʽʯʥʠʭ ʥʘʩʪʘʥʦʚ ʟʘ 

ʧʝʨʽʦʜ 2018-2024 ʨʦʢʽʚ. ɺʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜʠ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ, ʫʟʘʛʘʣʴʥʝʥʥʷ 

ʪʘ ʩʠʥʪʝʟʫ ʽʥʬʦʨʤʘʮʽʾ. 

ʈʝʟʫʣʴʪʘʪʠ. ʇʘʪʦʛʝʥʝʟ ʧʨʝʝʢʣʘʤʧʩʽʾ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʨʫʰʝʥʥʷʤ 

ʧʣʘʮʝʥʪʘʮʽʾ ʥʘ ʨʘʥʥʽʭ ʪʝʨʤʽʥʘʭ ʚʘʛʽʪʥʦʩʪʽ, ʜʠʩʙʘʣʘʥʩʦʤ ʘʥʛʽʦʛʝʥʥʠʭ ʪʘ 
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ʘʥʪʠʘʥʛʽʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ, ʛʝʥʝʨʘʣʽʟʦʚʘʥʦʶ ʝʥʜʦʪʝʣʽʘʣʴʥʦʶ ʜʠʩʬʫʥʢʮʽʻʶ ʪʘ 

ʧʦʣʽʦʨʛʘʥʥʠʤ ʫʨʘʞʝʥʥʷʤ. ʇʨʦʚʽʜʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʨʠʟʠʢʫ ʻ ʧʨʝʝʢʣʘʤʧʩʽʷ ʚ 

ʘʥʘʤʥʝʟʽ, ʭʨʦʥʽʯʥʘ ʘʨʪʝʨʽʘʣʴʥʘ ʛʽʧʝʨʪʝʥʟʽʷ, ʙʘʛʘʪʦʧʣʽʜʥʘ ʚʘʛʽʪʥʽʩʪʴ, 

ʘʥʪʠʬʦʩʬʦʣʽʧʽʜʥʠʡ ʩʠʥʜʨʦʤ ʪʘ ʭʨʦʥʽʯʥʘ ʭʚʦʨʦʙʘ ʥʠʨʦʢ. ɼʽʘʛʥʦʩʪʠʢʘ ʙʘʟʫʻʪʴʩʷ 

ʥʘ ʚʠʷʚʣʝʥʥʽ ʘʨʪʝʨʽʘʣʴʥʦʾ ʛʽʧʝʨʪʝʥʟʽʾ ʧʽʩʣʷ 20 ʪʠʞʥʽʚ ʚʘʛʽʪʥʦʩʪʽ ʫ ʧʦʻʜʥʘʥʥʽ ʟ 

ʧʨʦʪʝʾʥʫʨʽʻʶ ʪʘ/ʘʙʦ ʦʟʥʘʢʘʤʠ ʫʨʘʞʝʥʥʷ ʦʨʛʘʥʽʚ-ʤʽʰʝʥʝʡ. ɭʜʠʥʠʤ ʝʪʽʦʪʨʦʧʥʠʤ 

ʤʝʪʦʜʦʤ ʣʽʢʫʚʘʥʥʷ ʻ ʨʦʟʨʦʜʞʝʥʥʷ, ʦʜʥʘʢ ʪʘʢʪʠʢʘ ʚʝʜʝʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʟʘʣʝʞʥʦ ʚʽʜ ʪʷʞʢʦʩʪʽ ʩʪʘʥʫ ʤʘʪʝʨʽ, ʪʝʨʤʽʥʫ ʚʘʛʽʪʥʦʩʪʽ ʪʘ ʩʪʘʥʫ 

ʧʣʦʜʘ. ʇʨʦʬʽʣʘʢʪʠʯʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʥʠʟʴʢʠʭ ʜʦʟ ʘʮʝʪʠʣʩʘʣʽʮʠʣʦʚʦʾ ʢʠʩʣʦʪʠ 

ʞʽʥʢʘʤ ʚʠʩʦʢʦʛʦ ʨʠʟʠʢʫ ʟʥʠʞʫʻ ʡʤʦʚʽʨʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʧʨʝʝʢʣʘʤʧʩʽʾ ʥʘ 10-15%. 

ɺʠʩʥʦʚʢʠ. ʇʨʝʝʢʣʘʤʧʩʽʷ ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʩʫʯʘʩʥʦʛʦ 

ʘʢʫʰʝʨʩʪʚʘ, ʱʦ ʧʦʪʨʝʙʫʻ ʤʫʣʴʪʠʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʧʽʜʭʦʜʫ. ʉʚʦʻʯʘʩʥʘ 

ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ, ʘʜʝʢʚʘʪʥʘ ʧʨʦʬʽʣʘʢʪʠʢʘ, ʨʘʥʥʻ ʚʠʷʚʣʝʥʥʷ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʦʧʪʠʤʘʣʴʥʘ ʘʥʪʠʛʽʧʝʨʪʝʥʟʠʚʥʘ ʪʝʨʘʧʽʷ ʪʘ ʦʙˇʨʫʥʪʦʚʘʥʠʡ ʚʠʙʽʨ 

ʪʝʨʤʽʥʫ ʨʦʟʨʦʜʞʝʥʥʷ ʻ ʢʣʶʯʦʚʠʤʠ ʬʘʢʪʦʨʘʤʠ ʧʦʣʽʧʰʝʥʥʷ ʤʘʪʝʨʠʥʩʴʢʠʭ ʪʘ 

ʧʝʨʠʥʘʪʘʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʨʦʟʚʠʪʢʫ 

ʧʨʝʝʢʣʘʤʧʩʽʾ ʪʘ ʨʦʟʨʦʙʢʘ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʽ ʣʽʢʫʚʘʥʥʷ ʻ 

ʧʨʽʦʨʠʪʝʪʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ ʥʘʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʛʘʣʫʟʽ ʘʢʫʰʝʨʩʪʚʘ. 

ɺʩʪʫʧ 

ɻʽʧʝʨʪʝʥʟʠʚʥʽ ʨʦʟʣʘʜʠ ʚʘʛʽʪʥʦʩʪʽ, ʜʦ ʷʢʠʭ ʥʘʣʝʞʠʪʴ ʧʨʝʝʢʣʘʤʧʩʽʷ, 

ʩʪʘʥʦʚʣʷʪʴ ʦʜʥʫ ʟ ʥʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʭ ʪʘ ʩʢʣʘʜʥʠʭ ʧʨʦʙʣʝʤ ʩʫʯʘʩʥʦʾ 

ʘʢʫʰʝʨʩʴʢʦʾ ʧʨʘʢʪʠʢʠ. ɿʘ ʜʘʥʠʤʠ ɺʩʝʩʚʽʪʥʴʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ, ʮʽ 

ʫʩʢʣʘʜʥʝʥʥʷ ʻ ʧʨʠʯʠʥʦʶ ʙʣʠʟʴʢʦ 14% ʤʘʪʝʨʠʥʩʴʢʠʭ ʩʤʝʨʪʝʡ ʱʦʨʽʯʥʦ, 

ʧʦʩʪʫʧʘʶʯʠʩʴ ʣʠʰʝ ʢʨʦʚʦʪʝʯʘʤ [1]. ʇʨʝʝʢʣʘʤʧʩʽʷ ʜʽʘʛʥʦʩʪʫʻʪʴʩʷ ʫ 2-8% 

ʚʘʛʽʪʥʦʩʪʝʡ ʫ ʩʚʽʪʽ, ʧʨʠʯʦʤʫ ʚ ʢʨʘʾʥʘʭ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ, ʮʝʡ ʧʦʢʘʟʥʠʢ ʤʦʞʝ 

ʩʷʛʘʪʠ 10-15% [2]. 

ʆʩʦʙʣʠʚʫ ʟʘʥʝʧʦʢʦʻʥʽʩʪʴ ʚʠʢʣʠʢʘʻ ʪʦʡ ʬʘʢʪ, ʱʦ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʠʡ 

ʧʨʦʛʨʝʩ ʫ ʨʦʟʫʤʽʥʥʽ ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʨʦʟʚʠʪʢʫ ʧʨʝʝʢʣʘʤʧʩʽʾ ʪʘ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʠʢʠ ʽ ʣʽʢʫʚʘʥʥʷ, ʯʘʩʪʦʪʘ ʮʴʦʛʦ ʫʩʢʣʘʜʥʝʥʥʷ ʥʝ 

ʜʝʤʦʥʩʪʨʫʻ ʪʝʥʜʝʥʮʽʾ ʜʦ ʟʥʠʞʝʥʥʷ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠʣʽʪʴ. ɹʽʣʴʰʝ ʪʦʛʦ, ʚ 
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ʜʝʷʢʠʭ ʧʦʧʫʣʷʮʽʷʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ, ʱʦ ʧʦʚ'ʷʟʫʶʪʴ ʟʽ 

ʟʙʽʣʴʰʝʥʥʷʤ ʚʽʢʫ ʚʘʛʽʪʥʠʭ, ʧʦʰʠʨʝʥʽʩʪʶ ʦʞʠʨʽʥʥʷ, ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ʪʘ 

ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ [3]. 

ʇʨʝʝʢʣʘʤʧʩʽʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʥʘʯʥʦʶ ʛʝʪʝʨʦʛʝʥʥʽʩʪʶ ʢʣʽʥʽʯʥʠʭ 

ʧʨʦʷʚʽʚ ï ʚʽʜ ʙʝʟʩʠʤʧʪʦʤʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ ʜʦ ʪʷʞʢʠʭ ʬʦʨʤ 

ʽʟ ʧʦʣʽʦʨʛʘʥʥʦʶ ʥʝʜʦʩʪʘʪʥʽʩʪʶ, ʝʢʣʘʤʧʩʽʻʶ ʪʘ HELLP-ʩʠʥʜʨʦʤʦʤ. ʎʝ 

ʫʩʢʣʘʜʥʝʥʥʷ ʚʘʛʽʪʥʦʩʪʽ ʘʩʦʮʽʶʻʪʴʩʷ ʥʝ ʣʠʰʝ ʟ ʙʝʟʧʦʩʝʨʝʜʥʽʤʠ ʤʘʪʝʨʠʥʩʴʢʠʤʠ 

ʪʘ ʧʝʨʠʥʘʪʘʣʴʥʠʤʠ ʨʠʟʠʢʘʤʠ, ʘʣʝ ʡ ʟ ʚʽʜʜʘʣʝʥʠʤʠ ʥʘʩʣʽʜʢʘʤʠ ï ʧʽʜʚʠʱʝʥʠʤ 

ʨʠʟʠʢʦʤ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʫ ʤʘʪʝʨʽ ʪʘ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʫ 

ʜ̔ ʪʝʡ [4]. 

ʈʦʟʫʤʽʥʥʷ ʤʦʣʝʢʫʣʷʨʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʨʦʟʚʠʪʢʫ ʧʨʝʝʢʣʘʤʧʩʽʾ ʟʥʘʯʥʦ 

ʧʦʛʣʠʙʠʣʦʩʷ ʟʘʚʜʷʢʠ ʚʽʜʢʨʠʪʪʶ ʨʦʣʽ ʜʠʩʙʘʣʘʥʩʫ ʘʥʛʽʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ, ʟʦʢʨʝʤʘ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʨʦʟʯʠʥʥʦʾ fms-ʧʦʜʽʙʥʦʾ ʪʠʨʦʟʠʥʢʽʥʘʟʠ-1 (sFlt-1) ʪʘ ʟʥʠʞʝʥʥʷ 

ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʬʘʢʪʦʨʘ ʨʦʩʪʫ (PlGF). ʎʝ ʚʽʜʢʨʠʣʦ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʨʘʥʥʴʦʾ 

ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʥʷ [5]. 

ʉʫʯʘʩʥʘ ʩʪʨʘʪʝʛʽʷ ʚʝʜʝʥʥʷ ʚʘʛʽʪʥʠʭ ʟ ʧʨʝʝʢʣʘʤʧʩʽʻʶ ʙʘʟʫʻʪʴʩʷ ʥʘ ʨʘʥʥʽʡ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ, ʧʨʦʬʽʣʘʢʪʠʯʥʦʤʫ ʧʨʠʟʥʘʯʝʥʥʽ ʥʠʟʴʢʠʭ ʜʦʟ 

ʘʮʝʪʠʣʩʘʣʽʮʠʣʦʚʦʾ ʢʠʩʣʦʪʠ, ʩʚʦʻʯʘʩʥʽʡ ʜʽʘʛʥʦʩʪʠʮʽ, ʘʜʝʢʚʘʪʥʦʤʫ ʢʦʥʪʨʦʣʽ 

ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ, ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʘʛʥʽʶ ʩʫʣʴʬʘʪʫ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʝʢʣʘʤʧʩʽʾ 

ʪʘ ʚʠʚʘʞʝʥʦʤʫ ʚʠʙʦʨʽ ʦʧʪʠʤʘʣʴʥʦʛʦ ʪʝʨʤʽʥʫ ʨʦʟʨʦʜʞʝʥʥʷ [6]. 

ʄʝʪʘ ʨʦʙʦʪʠ ï ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʫʷʚʣʝʥʴ ʧʨʦ ʝʪʽʦʧʘʪʦʛʝʥʝʟ, 

ʢʣʥ̔ʽʯʥʫ ʢʘʨʪʠʥʫ, ʤʝʪʦʜʠ ʜʽʘʛʥʦʩʪʠʢʠ, ʧʨʠʥʮʠʧʠ ʣʽʢʫʚʘʥʥʷ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ 

ʧʨʝʝʢʣʘʤʧʩʽʾ ʥʘ ʦʩʥʦʚʽ ʦʛʣʷʜʫ ʘʢʪʫʘʣʴʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʤʽʞʥʘʨʦʜʥʠʭ 

ʢʣʽʥʽʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʧʽʜʭʦʜʽʚ ʜʦ ʚʝʜʝʥʥʷ ʚʘʛʽʪʥʠʭ ʟ ʮʠʤ 

ʫʩʢʣʘʜʥʝʥʥʷʤ. 

ʄʘʪʝʨʽʘʣʠ ɯ ʄʝʪʦʜʠ 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʩʫʯʘʩʥʦʾ 

ʚʽʪʯʠʟʥʷʥʦʾ ʪʘ ʟʘʨʫʙʽʞʥʦʾ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ, ʧʨʠʩʚʷʯʝʥʦʾ ʧʨʦʙʣʝʤʽ 

ʧʨʝʝʢʣʘʤʧʩʽʾ. ʇʦʰʫʢ ʧʫʙʣʽʢʘʮʽʡ ʟʜʽʡʩʥʶʚʘʚʩʷ ʫ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ 

ʙʘʟʘʭ ʜʘʥʠʭ PubMed, Scopus, Web of Science, Cochrane Library, ʘ ʪʘʢʦʞ ʫ 
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ʚʽʪʯʠʟʥʷʥʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ ʟʘ ʧʝʨʽʦʜ ʟ 2018 ʧʦ 2024 ʨʽʢ. 

ʂʨʠʪʝʨʽʾ ʚʽʜʙʦʨʫ ʧʫʙʣʽʢʘʮʽʡ ʚʢʣʶʯʘʣʠ: ʦʨʠʛʽʥʘʣʴʥʽ ʢʣʽʥʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʩʠʩʪʝʤʘʪʠʯʥʽ ʦʛʣʷʜʠ, ʤʝʪʘʘʥʘʣʽʟʠ, ʤʽʞʥʘʨʦʜʥʽ ʢʣʽʥʽʯʥʽ ʥʘʩʪʘʥʦʚʠ ʪʘ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʧʨʦʚʽʜʥʠʭ ʧʨʦʬʝʩʽʡʥʠʭ ʪʦʚʘʨʠʩʪʚ (American College of 

Obstetricians and Gynecologists ï ACOG, International Society for the Study of 

Hypertension in Pregnancy ï ISSHP, National Institute for Health and Care 

Excellence ï NICE). 

ʇʦʰʫʢ ʟʜʽʡʩʥʶʚʘʚʩʷ ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʢʣʶʯʦʚʠʤʠ ʩʣʦʚʘʤʠ: preeclampsia, 

hypertensive disorders of pregnancy, pregnancy-induced hypertension, HELLP 

syndrome, eclampsia, angiogenic factors, sFlt-1, PlGF, aspirin prophylaxis, 

magnesium sulfate. ɺʩʴʦʛʦ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʧʦʥʘʜ 80 ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʡ, ʟ 

ʷʢʠʭ ʜʣʷ ʜʝʪʘʣʴʥʦʛʦ ʨʦʟʛʣʷʜʫ ʚʽʜʽʙʨʘʥʦ 45 ʥʘʡʙʽʣʴʰ ʨʝʣʝʚʘʥʪʥʠʭ ʪʘ ʘʢʪʫʘʣʴʥʠʭ 

ʨʦʙʽʪ. 

ɺʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʤʝʪʦʜʠ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ ʜʣʷ ʚʠʚʯʝʥʥʷ ʨʽʟʥʠʭ 

ʘʩʧʝʢʪʽʚ ʧʨʦʙʣʝʤʠ ʧʨʝʝʢʣʘʤʧʩʽʾ, ʤʝʪʦʜ ʫʟʘʛʘʣʴʥʝʥʥʷ ʜʣʷ ʬʦʨʤʫʣʶʚʘʥʥʷ 

ʦʩʥʦʚʥʠʭ ʪʝʥʜʝʥʮʽʡ ʪʘ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ, ʘ ʪʘʢʦʞ ʤʝʪʦʜ ʩʠʥʪʝʟʫ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʮʽʣʽʩʥʦʛʦ ʫʷʚʣʝʥʥʷ ʧʨʦ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʧʨʦʙʣʝʤʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʊʘ ʆʙʛʦʚʦʨʝʥʥʷ 

ɺʠʟʥʘʯʝʥʥʷ ʪʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʧʨʝʝʢʣʘʤʧʩʽʾ 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʫʯʘʩʥʠʭ ʤʽʞʥʘʨʦʜʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ, ʧʨʝʝʢʣʘʤʧʩʽʷ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʤʫʣʴʪʠʩʠʩʪʝʤʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ ʚʘʛʽʪʥʠʭ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʥʦʚʦʶ ʘʨʪʝʨʽʘʣʴʥʦʶ ʛʽʧʝʨʪʝʥʟʽʻʶ (ʩʠʩʪʦʣʽʯʥʠʡ ʘʨʪʝʨʽʘʣʴʥʠʡ ʪʠʩʢ Ó140 ʤʤ ʨʪ. ʩʪ. 

ʘʙʦ ʜʽʘʩʪʦʣʽʯʥʠʡ ʘʨʪʝʨʽʘʣʴʥʠʡ ʪʠʩʢ Ó90 ʤʤ ʨʪ. ʩʪ.), ʷʢʘ ʚʠʥʠʢʘʻ ʧʽʩʣʷ 20-ʛʦ 

ʪʠʞʥʷ ʚʘʛʽʪʥʦʩʪʽ, ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʧʨʦʪʝʾʥʫʨʽʻʶ (Ó300 ʤʛ ʥʘ ʜʦʙʫ) ʪʘ/ʘʙʦ ʦʟʥʘʢʘʤʠ 

ʫʨʘʞʝʥʥʷ ʦʨʛʘʥʽʚ-ʤʽʰʝʥʝʡ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʧʨʦʪʝʾʥʫʨʽʾ [7]. 

ʂʣʘʩʠʬʽʢʘʮʽʷ ISSHP (2018) ʚʠʜʽʣʷʻ ʧʨʝʝʢʣʘʤʧʩʽʶ ʙʝʟ ʦʟʥʘʢ ʪʷʞʢʦʩʪʽ ʪʘ 

ʧʨʝʝʢʣʘʤʧʩʽʶ ʟ ʦʟʥʘʢʘʤʠ ʪʷʞʢʦʩʪʽ. ɼʦ ʦʟʥʘʢ ʪʷʞʢʦʾ ʧʨʝʝʢʣʘʤʧʩʽʾ ʥʘʣʝʞʘʪʴ: 

ʪʷʞʢʘ ʘʨʪʝʨʽʘʣʴʥʘ ʛʽʧʝʨʪʝʥʟʽʷ (Ó160/110 ʤʤ ʨʪ. ʩʪ.), ʪʨʦʤʙʦʮʠʪʦʧʝʥʽʷ (<100Ĭ10 /ʣ), 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʧʝʯʽʥʢʦʚʠʭ ʪʨʘʥʩʘʤʽʥʘʟ ʙʽʣʴʰ ʥʽʞ ʫʜʚʽʯʽ ʚʽʜ ʚʝʨʭʥʴʦʾ ʤʝʞʽ 

ʥʦʨʤʠ, ʧʨʦʛʨʝʩʫʶʯʘ ʥʠʨʢʦʚʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ (ʢʨʝʘʪʠʥʽʥ >90 ʤʢʤʦʣʴ/ʣ), ʥʘʙʨʷʢ 
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ʣʝʛʝʥʴ, ʮʝʨʝʙʨʘʣʴʥʽ ʘʙʦ ʚʽʟʫʘʣʴʥʽ ʩʠʤʧʪʦʤʠ [8]. 

ʆʢʨʝʤʦ ʚʠʜʽʣʷʶʪʴ ʨʘʥʥʶ ʧʨʝʝʢʣʘʤʧʩʽʶ (ʜʽʘʛʥʦʩʪʦʚʘʥʫ ʜʦ 34 ʪʠʞʥʽʚ) ʪʘ 

ʧʽʟʥʶ ʧʨʝʝʢʣʘʤʧʩʽʶ (ʧʽʩʣʷ 34 ʪʠʞʥʽʚ). ʈʘʥʥʷ ʧʨʝʝʢʣʘʤʧʩʽʷ ʯʘʩʪʽʰʝ ʘʩʦʮʽʶʻʪʴʩʷ 

ʟ ʧʦʨʫʰʝʥʥʷʤ ʧʣʘʮʝʥʪʘʮʽʾ, ʟʘʪʨʠʤʢʦʶ ʨʦʩʪʫ ʧʣʦʜʘ ʪʘ ʥʝʩʧʨʠʷʪʣʠʚʠʤʠ 

ʧʝʨʠʥʘʪʘʣʴʥʠʤʠ ʥʘʩʣʽʜʢʘʤʠ, ʪʦʜʽ ʷʢ ʧʽʟʥʷ ʧʨʝʝʢʣʘʤʧʩʽʷ ʤʦʞʝ ʨʦʟʚʠʚʘʪʠʩʷ ʥʘ 

ʪʣʽ ʢʦʥʩʪʠʪʫʮʽʡʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʘʪʝʨʽ ʪʘ ʤʘʪʝʨʠʥʩʴʢʠʭ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ [9]. 

ɽʪʽʦʧʘʪʦʛʝʥʝʟ ʧʨʝʝʢʣʘʤʧʩʽʾ 

ʇʘʪʦʛʝʥʝʟ ʧʨʝʝʢʣʘʤʧʩʽʾ ʻ ʩʢʣʘʜʥʠʤ ʪʘ ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʤ ʧʨʦʮʝʩʦʤ, ʱʦ 

ʚʢʣʶʯʘʻ ʛʝʥʝʪʠʯʥʽ, ʽʤʫʥʦʣʦʛʽʯʥʽ ʪʘ ʩʫʜʠʥʥʽ ʤʝʭʘʥʽʟʤʠ. ʇʨʦʚʽʜʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ 

ʧʦʨʫʰʝʥʥʷ ʧʣʘʮʝʥʪʘʮʽʾ ʥʘ ʨʘʥʥʽʭ ʪʝʨʤʽʥʘʭ ʚʘʛʽʪʥʦʩʪʽ [10]. 

ʋ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ ʽʥʚʘʟʽʷ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʨʝʤʦʜʝʣʶʚʘʥʥʷʤ ʩʧʽʨʘʣʴʥʠʭ ʘʨʪʝʨʽʡ ʤʘʪʢʠ ï ʚʦʥʠ ʚʪʨʘʯʘʶʪʴ ʤ'ʷʟʦʚʠʡ ʰʘʨ ʪʘ 

ʝʣʘʩʪʠʯʥʽ ʚʦʣʦʢʥʘ, ʧʝʨʝʪʚʦʨʶʶʯʠʩʴ ʥʘ ʰʠʨʦʢʽ ʩʫʜʠʥʠ ʟ ʥʠʟʴʢʠʤ ʦʧʦʨʦʤ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʘʜʝʢʚʘʪʥʫ ʧʝʨʬʫʟʽʶ ʧʣʘʮʝʥʪʠ. ʇʨʠ ʧʨʝʝʢʣʘʤʧʩʽʾ ʮʷ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʻ 

ʥʝʧʦʚʥʦʶ ʘʙʦ ʚʽʜʩʫʪʥʴʦʶ, ʩʧʽʨʘʣʴʥʽ ʘʨʪʝʨʽʾ ʟʙʝʨʽʛʘʶʪʴ ʤ'ʷʟʦʚʫ ʦʙʦʣʦʥʢʫ ʪʘ 

ʟʜʘʪʥʽʩʪʴ ʜʦ ʚʘʟʦʢʦʥʩʪʨʠʢʮʽʾ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʣʘʮʝʥʪʘʨʥʦʾ ʛʽʧʦʢʩʽʾ [11]. 

ʋ ʚʽʜʧʦʚʽʜʴ ʥʘ ʽʰʝʤʽʶ ʪʘ ʦʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ ʧʣʘʮʝʥʪʘ ʩʝʢʨʝʪʫʻ 

ʥʘʜʣʠʰʢʦʚʫ ʢʽʣʴʢʽʩʪʴ ʘʥʪʠʘʥʛʽʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ, ʥʘʩʘʤʧʝʨʝʜ ʨʦʟʯʠʥʥʦʾ 

fms-ʧʦʜʽʙʥʦʾ ʪʠʨʦʟʠʥʢʽʥʘʟʠ-1 (sFlt-1) ʪʘ ʨʦʟʯʠʥʥʦʛʦ ʝʥʜʦʛʣʽʥʫ (sEng). sFlt-1 

ʟʚ'ʷʟʫʻ ʧʨʦʘʥʛʽʦʛʝʥʥʽ ʬʘʢʪʦʨʠ ï ʧʣʘʮʝʥʪʘʨʥʠʡ ʬʘʢʪʦʨ ʨʦʩʪʫ (PlGF) ʪʘ ʩʫʜʠʥʥʠʡ 

ʝʥʜʦʪʝʣʽʘʣʴʥʠʡ ʬʘʢʪʦʨ ʨʦʩʪʫ (VEGF), ʙʣʦʢʫʶʯʠ ʾʭ ʚʟʘʻʤʦʜʽʶ ʟ ʨʝʮʝʧʪʦʨʘʤʠ ʥʘ 

ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥʘʭ [12]. 

ɼʠʩʙʘʣʘʥʩ ʘʥʛʽʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʛʝʥʝʨʘʣʽʟʦʚʘʥʦʾ 

ʝʥʜʦʪʝʣʽʘʣʴʥʦʾ ʜʠʩʬʫʥʢʮʽʾ, ʷʢʘ ʻ ʮʝʥʪʨʘʣʴʥʦʶ ʣʘʥʢʦʶ ʧʘʪʦʛʝʥʝʟʫ ʧʨʝʝʢʣʘʤʧʩʽʾ. 

ɽʥʜʦʪʝʣʽʘʣʴʥʘ ʜʠʩʬʫʥʢʮʽʷ ʧʨʦʷʚʣʷʻʪʴʩʷ ʧʽʜʚʠʱʝʥʦʶ ʧʨʦʥʠʢʥʽʩʪʶ ʩʫʜʠʥʥʦʾ 

ʩʪʽʥʢʠ (ʱʦ ʟʫʤʦʚʣʶʻ ʧʨʦʪʝʾʥʫʨʽʶ ʪʘ ʥʘʙʨʷʢʠ), ʧʦʨʫʰʝʥʥʷʤ ʙʘʣʘʥʩʫ ʤʽʞ 

ʚʘʟʦʜʠʣʘʪʘʪʦʨʘʤʠ ʪʘ ʚʘʟʦʢʦʥʩʪʨʠʢʪʦʨʘʤʠ (ʘʨʪʝʨʽʘʣʴʥʘ ʛʽʧʝʨʪʝʥʟʽʷ), ʘʢʪʠʚʘʮʽʻʶ 

ʩʠʩʪʝʤʠ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ (ʪʨʦʤʙʦʮʠʪʦʧʝʥʽʷ, ɼɺɿ-ʩʠʥʜʨʦʤ) [13]. 

ɺʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʘʪʦʛʝʥʝʟʽ ʧʨʝʝʢʣʘʤʧʩʽʾ ʚʽʜʽʛʨʘʶʪʴ ʽʤʫʥʦʣʦʛʽʯʥʽ 

ʤʝʭʘʥʽʟʤʠ. ʅʝʜʦʩʪʘʪʥʷ ʽʤʫʥʦʣʦʛʽʯʥʘ ʪʦʣʝʨʘʥʪʥʽʩʪʴ ʜʦ ʯʫʞʦʨʽʜʥʠʭ ʙʘʪʢʽʚʩʴʢʠʭ 
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ʘʥʪʠʛʝʥʽʚ ʧʣʦʜʘ ʤʦʞʝ ʧʦʨʫʰʫʚʘʪʠ ʧʨʦʮʝʩ ʽʥʚʘʟʽʾ ʪʨʦʬʦʙʣʘʩʪʘ. ʎʝ 

ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʠʤ ʨʠʟʠʢʦʤ ʧʨʝʝʢʣʘʤʧʩʽʾ ʧʨʠ ʧʝʨʰʽʡ ʚʘʛʽʪʥʦʩʪʽ, 

ʟʤʽʥʽ ʧʘʨʪʥʝʨʘ, ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʦʥʦʨʩʴʢʠʭ ʦʦʮʠʪʽʚ [14]. 

ɻʝʥʝʪʠʯʥʽ ʬʘʢʪʦʨʠ ʪʘʢʦʞ ʤʘʶʪʴ ʟʥʘʯʝʥʥʷ ï ʨʠʟʠʢ ʧʨʝʝʢʣʘʤʧʩʽʾ 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʫ 3-4 ʨʘʟʠ, ʷʢʱʦ ʤʘʪʠ ʘʙʦ ʩʝʩʪʨʘ ʚʘʛʽʪʥʦʾ ʤʘʣʠ ʮʝ ʫʩʢʣʘʜʥʝʥʥʷ. 

ɯʜʝʥʪʠʬʽʢʦʚʘʥʦ ʜʝʢʽʣʴʢʘ ʛʝʥʽʚ-ʢʘʥʜʠʜʘʪʽʚ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʨʦʟʚʠʪʢʦʤ ʧʨʝʝʢʣʘʤʧʩʽʾ, 

ʟʦʢʨʝʤʘ ʛʝʥʠ ʘʥʛʽʦʪʝʥʟʠʥʦʛʝʥʫ, ʝʥʜʦʪʝʣʽʘʣʴʥʦʾ NO-ʩʠʥʪʘʟʠ, ʬʘʢʪʦʨʽʚ ʟʛʦʨʪʘʥʥʷ 

ʢʨʦʚʽ [15]. 

ɺʠʩʥʦʚʢʠ 

1. ʇʨʝʝʢʣʘʤʧʩʽʷ ʟʘʣʠʰʘʻʪʴʩʷ ʦʜʥʽʻʶ ʟ ʧʨʦʚʽʜʥʠʭ ʧʨʠʯʠʥ ʤʘʪʝʨʠʥʩʴʢʦʾ 

ʪʘ ʧʝʨʠʥʘʪʘʣʴʥʦʾ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʪʘ ʩʤʝʨʪʥʦʩʪʽ, ʩʪʘʥʦʚʣʷʯʠ ʘʢʪʫʘʣʴʥʫ 

ʧʨʦʙʣʝʤʫ ʩʫʯʘʩʥʦʛʦ ʘʢʫʰʝʨʩʪʚʘ. ʏʘʩʪʦʪʘ ʧʨʝʝʢʣʘʤʧʩʽʾ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 2 ʜʦ 8% 

ʚʘʛʽʪʥʦʩʪʝʡ ʽ ʥʝ ʤʘʻ ʪʝʥʜʝʥʮʽʾ ʜʦ ʟʥʠʞʝʥʥʷ. 

2. ʇʘʪʦʛʝʥʝʟ ʧʨʝʝʢʣʘʤʧʩʽʾ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʨʫʰʝʥʥʷʤ ʧʣʘʮʝʥʪʘʮʽʾ 

ʥʘ ʨʘʥʥʽʭ ʪʝʨʤʽʥʘʭ ʚʘʛʽʪʥʦʩʪʽ, ʜʠʩʙʘʣʘʥʩʦʤ ʘʥʛʽʦʛʝʥʥʠʭ ʪʘ ʘʥʪʠʘʥʛʽʦʛʝʥʥʠʭ 

ʬʘʢʪʦʨʽʚ, ʛʝʥʝʨʘʣʽʟʦʚʘʥʦʶ ʝʥʜʦʪʝʣʽʘʣʴʥʦʶ ʜʠʩʬʫʥʢʮʽʻʶ ʪʘ ʧʦʣʽʦʨʛʘʥʥʠʤ 

ʫʨʘʞʝʥʥʷʤ. ʈʦʟʫʤʽʥʥʷ ʤʦʣʝʢʫʣʷʨʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʟʘʭʚʦʨʶʚʘʥʥʷ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ 

ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʨʘʥʥʴʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ. 

3. ʉʚʦʻʯʘʩʥʘ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʞʽʥʦʢ, 

ʷʢʠʤ ʧʦʢʘʟʘʥʘ ʧʨʦʬʽʣʘʢʪʠʯʥʘ ʪʝʨʘʧʽʷ ʥʠʟʴʢʠʤʠ ʜʦʟʘʤʠ ʘʮʝʪʠʣʩʘʣʽʮʠʣʦʚʦʾ 

ʢʠʩʣʦʪʠ, ʱʦ ʟʥʠʞʫʻ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʧʨʝʝʢʣʘʤʧʩʽʾ ʥʘ 10-15% ʪʘ ʪʷʞʢʦʾ 

ʧʨʝʝʢʣʘʤʧʩʽʾ ï ʥʘ 20-30%. 

4. ɼʽʘʛʥʦʩʪʠʢʘ ʧʨʝʝʢʣʘʤʧʩʽʾ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʷʚʣʝʥʥʽ ʘʨʪʝʨʽʘʣʴʥʦʾ 

ʛʽʧʝʨʪʝʥʟʽʾ ʧʽʩʣʷ 20 ʪʠʞʥʽʚ ʚʘʛʽʪʥʦʩʪʽ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʧʨʦʪʝʾʥʫʨʽʻʶ ʪʘ/ʘʙʦ 

ʦʟʥʘʢʘʤʠ ʫʨʘʞʝʥʥʷ ʦʨʛʘʥʽʚ-ʤʽʰʝʥʝʡ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʤʘʨʢʝʨʽʚ 

(ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ sFlt-1/PlGF) ʧʽʜʚʠʱʫʻ ʪʦʯʥʽʩʪʴ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ. 

5. ɭʜʠʥʠʤ ʝʪʽʦʪʨʦʧʥʠʤ ʤʝʪʦʜʦʤ ʣʽʢʫʚʘʥʥʷ ʧʨʝʝʢʣʘʤʧʩʽʾ ʻ 

ʨʦʟʨʦʜʞʝʥʥʷ. ʊʘʢʪʠʢʘ ʚʝʜʝʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʟʘʣʝʞʥʦ ʚʽʜ 

ʪʷʞʢʦʩʪʽ ʩʪʘʥʫ ʤʘʪʝʨʽ, ʪʝʨʤʽʥʫ ʚʘʛʽʪʥʦʩʪʽ ʪʘ ʩʪʘʥʫ ʧʣʦʜʘ. ɸʜʝʢʚʘʪʥʠʡ ʢʦʥʪʨʦʣʴ 

ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʛʥʽʶ ʩʫʣʴʬʘʪʫ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ 
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ʝʢʣʘʤʧʩʽʾ ʻ ʦʙʦʚ'ʷʟʢʦʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʚʝʜʝʥʥʷ ʪʷʞʢʦʾ ʧʨʝʝʢʣʘʤʧʩʽʾ. 

6. ʇʨʝʝʢʣʘʤʧʩʽʷ ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʧʽʜʚʠʱʝʥʠʤ ʨʠʟʠʢʦʤ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʫ ʤʘʪʝʨʽ ʪʘ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʫ ʜʽʪʝʡ, ʱʦ ʧʦʪʨʝʙʫʻ 

ʜʦʚʛʦʩʪʨʦʢʦʚʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʤʦʜʠʬʽʢʘʮʽʾ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ. 

7. ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʨʦʟʚʠʪʢʫ ʧʨʝʝʢʣʘʤʧʩʽʾ, ʨʦʟʨʦʙʢʘ 

ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʻ ʧʨʽʦʨʠʪʝʪʥʠʤʠ 

ʥʘʧʨʷʤʢʘʤʠ ʥʘʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʛʘʣʫʟʽ ʘʢʫʰʝʨʩʪʚʘ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ 

ʤʘʪʝʨʠʥʩʴʢʠʭ ʪʘ ʧʝʨʠʥʘʪʘʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 
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ʈʆʃʔ ʇʃɸʎɽʅʊɸʈʅʆɰ ʅɽɼʆʉʊɸʊʅʆʉʊɯ ʇɯʉʃʗ 22 ʊʀɾʅʗ 

ɺɸɻɯʊʅʆʉʊɯ (ʆɻʃʗɼ ʃɯʊɽʈɸʊʋʈʀ) 

 

ʇʨʠʡʤʘʢ ʉ. ɻ. 

ɸʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʘʢʫʰʝʨʩʪʚʘ ʪʘ ʛʽʥʝʢʦʣʦʛʽʾ 

ʍʦʣʦʜ ɺ. ɺ. 

ʉʪʫʜʝʥʪʢʘ 5 ʢʫʨʩʫ 

ɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʏʝʨʥʽʚʮʽ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʇʣʘʮʝʥʪʘʨʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʻ ʦʜʥʠʤ ʽʟ ʧʨʦʚʽʜʥʠʭ 

ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ ʨʦʟʚʠʪʢʫ ʫʩʢʣʘʜʥʝʥʴ ʜʨʫʛʦʾ ʧʦʣʦʚʠʥʠ ʚʘʛʽʪʥʦʩʪʽ. 

ʇʽʩʣʷ 22 ʪʠʞʥʷ ʛʝʩʪʘʮʽʾ ʚʦʥʘ ʥʘʙʫʚʘʻ ʦʩʦʙʣʠʚʦʛʦ ʢʣʽʥʽʯʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʦʩʢʽʣʴʢʠ 

ʚʠʟʥʘʯʘʻ ʨʠʟʠʢ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʧʣʦʜʘ, ʧʝʨʝʜʯʘʩʥʦʛʦ ʚʽʜʰʘʨʫʚʘʥʥʷ ʧʣʘʮʝʥʪʠ ʪʘ 

ʘʥʪʝʥʘʪʘʣʴʥʦʾ ʟʘʛʠʙʝʣʽ. 

ʋ ʩʫʯʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʣʘʮʝʥʪʘʨʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ 

ʤʫʣʴʪʠʬʘʢʪʦʨʥʠʡ ʧʨʦʮʝʩ, ʱʦ ʚʢʣʶʯʘʻ ʧʦʨʫʰʝʥʥʷ ʘʥʛʽʦʛʝʥʝʟʫ, ʝʥʜʦʪʝʣʽʘʣʴʥʫ 

ʜʠʩʬʫʥʢʮʽʶ ʪʘ ʛʝʤʦʜʠʥʘʤʽʯʥʽ ʟʤʽʥʠ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʷʶʪʴ ʨʦʣʽ 

ʘʥʛʽʦʛʝʥʥʠʭ ʤʘʨʢʝʨʽʚ ʪʘ ʜʦʧʣʝʨʦʤʝʪʨʽʾ ʫ ʨʘʥʥʽʡ ʜʽʘʛʥʦʩʪʠʮʽ ʧʦʨʫʰʝʥʴ ʬʫʥʢʮʽʾ 

ʧʣʘʮʝʥʪʠ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʣʘʮʝʥʪʘʨʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ, ʟʘʪʨʠʤʢʘ ʨʦʩʪʫ ʧʣʦʜʘ, 

ʘʥʛʽʦʛʝʥʝʟ, ʜʦʧʣʝʨʦʤʝʪʨʽʷ, ʛʽʧʦʢʩʽʷ, ʧʝʨʠʥʘʪʘʣʴʥʽ ʫʩʢʣʘʜʥʝʥʥʷ. 

 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ: ʧʨʦʚʝʜʝʥʦ ʦʛʣʷʜ ʣʽʪʝʨʘʪʫʨʠ ʥʘ ʦʩʥʦʚʽ ʥʘʫʢʦʚʠʭ 

ʧʫʙʣʽʢʘʮʽʡ, ʽʥʜʝʢʩʦʚʘʥʠʭ ʫ ʙʘʟʘʭ ʜʘʥʠʭ PubMed, Scopus ʪʘ Cochrane Library ʟʘ 

2020ï2026 ʨʦʢʠ. ɸʥʘʣʽʟʫʚʘʣʘʩʴ ʩʫʯʘʩʥʘ ʽʥʬʦʨʤʘʮʽʷ ʱʦʜʦ ʧʘʪʦʛʝʥʝʟʫ, 

ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʢʣʽʥʽʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʧʽʩʣʷ 22 ʪʠʞʥʷ 

ʚʘʛʽʪʥʦʩʪʽ.  

ʄʝʪʘ: ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʪʘ ʚʠʟʥʘʯʠʪʠ ʨʦʣʴ 

ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʫ ʨʦʟʚʠʪʢʫ ʘʢʫʰʝʨʩʴʢʠʭ ʫʩʢʣʘʜʥʝʥʴ ʜʨʫʛʦʾ 

ʧʦʣʦʚʠʥʠ ʚʘʛʽʪʥʦʩʪʽ.  
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ɸʢʪʫʘʣʴʥʽʩʪʴ: ɺʘʛʽʪʥʽʩʪʴ ʧʽʩʣʷ 22 ʪʠʞʥʷ ʻ ʢʨʠʪʠʯʥʠʤ ʧʝʨʽʦʜʦʤ, ʢʦʣʠ ʚʽʜ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʧʣʘʮʝʥʪʠ ʟʘʣʝʞʠʪʴ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʧʣʦʜʘ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʢʨʠʪʝʨʽʾʚ ɺʩʝʩʚʽʪʥʴʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ, ʮʝʡ ʪʝʨʤʽʥ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʤʝʞʘ ʧʦʪʝʥʮʽʡʥʦʾ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʧʣʦʜʘ. ʋ ʮʝʡ ʧʝʨʽʦʜ 

ʧʣʘʮʝʥʪʘʨʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʯʘʩʪʦ ʧʦʚôʷʟʘʥʘ ʟ ʧʦʨʫʰʝʥʥʷʤ ʜʨʫʛʦʾ ʭʚʠʣʽ ʽʥʚʘʟʽʾ 

ʪʨʦʬʦʙʣʘʩʪʘ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʩʧʽʨʘʣʴʥʠʭ 

ʘʨʪʝʨʽʡ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʭʨʦʥʽʯʥʦʾ ʛʽʧʦʧʝʨʬʫʟʽʾ ʧʣʘʮʝʥʪʠ. ʆʩʦʙʣʠʚʦʾ ʫʚʘʛʠ 

ʧʦʪʨʝʙʫʻ ʧʽʟʥʷ ʬʦʨʤʘ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ, ʷʢʘ ʤʦʞʝ ʧʝʨʝʙʽʛʘʪʠ ʙʝʟ 

ʚʠʨʘʞʝʥʠʭ ʟʤʽʥ ʢʨʦʚʦʪʦʢʫ, ʘʣʝ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʴ ʨʘʧʪʦʚʠʤ ʧʦʛʽʨʰʝʥʥʷʤ ʩʪʘʥʫ 

ʧʣʦʜʘ.  

ʇʣʘʮʝʥʪʘʨʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʻ ʥʘʩʣʽʜʢʦʤ ʩʢʣʘʜʥʠʭ ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʦʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ, ʧʦʨʫʰʝʥʥʷ ʪʨʘʥʩʧʦʨʪʫ ʧʦʞʠʚʥʠʭ 

ʨʝʯʦʚʠʥ ʪʘ ʟʤʽʥʠ ʫ ʩʪʨʫʢʪʫʨʽ ʚʦʨʩʠʥ ʧʣʘʮʝʥʪʠ. ʎʝ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʨʘʥʥʴʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʨʝʪʝʣʴʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʬʝʪʦʧʣʘʮʝʥʪʘʨʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ.  

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ: ʉʫʯʘʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ, ʱʦ 

ʧʣʘʮʝʥʪʘʨʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʧʽʩʣʷ 22 ʪʠʞʥʷ ʻ ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʟʘʪʨʠʤʢʠ 

ʨʦʩʪʫ ʧʣʦʜʘ ʪʘ ʭʨʦʥʽʯʥʦʾ ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʾ ʛʽʧʦʢʩʽʾ. ɺʘʞʣʠʚʠʤ ʤʝʭʘʥʽʟʤʦʤ ʾʾ 

ʨʦʟʚʠʪʢʫ ʻ ʜʠʩʙʘʣʘʥʩ ʘʥʛʽʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ, ʟʦʢʨʝʤʘ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ sFlt-1 ʪʘ 

ʟʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʬʘʢʪʦʨʘ ʨʦʩʪʫ PlGF. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʝʥʜʦʪʝʣʽʘʣʴʥʦʾ ʜʠʩʬʫʥʢʮʽʾ ʪʘ ʧʦʛʽʨʰʝʥʥʷ ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʢʨʦʚʦʦʙʽʛʫ.  

ɼʽʘʛʥʦʩʪʠʢʘ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʙʘʟʫʻʪʴʩʷ ʥʘ ʢʦʤʧʣʝʢʩʥʽʡ ʦʮʽʥʮʽ 

ʩʪʘʥʫ ʧʣʦʜʘ. ʆʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʤʝʪʦʜʽʚ ʻ ʜʦʧʣʝʨʦʤʝʪʨʽʷ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ 

ʢʨʦʚʦʪʽʢ ʫ ʩʫʜʠʥʘʭ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʪʘ ʬʝʪʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʽʚ. ʆʩʦʙʣʠʚʝ 

ʟʥʘʯʝʥʥʷ ʤʘʻ ʮʝʨʝʙʨʦ-ʧʣʘʮʝʥʪʘʨʥʝ ʚʽʜʥʦʰʝʥʥʷ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʧʝʨʝʨʦʟʧʦʜʽʣ 

ʢʨʦʚʦʪʦʢʫ ʫ ʧʣʦʜʘ. ɿʥʠʞʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʩʚʽʜʯʠʪʴ ʧʨʦ ʨʦʟʚʠʪʦʢ 

ʢʦʤʧʝʥʩʘʪʦʨʥʦʾ ʮʝʥʪʨʘʣʽʟʘʮʽʾ ʢʨʦʚʦʦʙʽʛʫ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʛʽʧʦʢʩʽʶ.  

ʂʨʽʤ ʛʝʤʦʜʠʥʘʤʽʯʥʠʭ ʟʤʽʥ, ʟʥʘʯʥʫ ʨʦʣʴ ʫ ʧʘʪʦʛʝʥʝʟʽ ʚʽʜʽʛʨʘʶʪʴ 

ʤʦʣʝʢʫʣʷʨʥʽ ʤʝʭʘʥʽʟʤʠ. ʆʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ ʩʧʨʠʯʠʥʷʻ ʫʰʢʦʜʞʝʥʥʷ ʢʣʽʪʠʥ 

ʧʣʘʮʝʥʪʠ ʪʘ ʧʨʠʩʢʦʨʝʥʝ ʩʪʘʨʽʥʥʷ ʚʦʨʩʠʥ. ʊʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʦ ʫʯʘʩʪʴ ʤʽʢʨʦʈʅʂ 
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ʫ ʨʝʛʫʣʷʮʽʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʤʘʪʝʨʽ, ʱʦ ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ ʧʝʨʝʙʽʛ ʚʘʛʽʪʥʦʩʪʽ ʪʘ 

ʨʦʟʚʠʪʦʢ ʫʩʢʣʘʜʥʝʥʴ.  

ʇʣʘʮʝʥʪʘʨʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʯʘʩʪʦ ʻ ʧʨʠʯʠʥʦʶ ʽʘʪʨʦʛʝʥʥʠʭ ʧʝʨʝʜʯʘʩʥʠʭ 

ʧʦʣʦʛʽʚ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʥʝʦʙʭʽʜʥʽʩʪʶ ʜʦʩʪʨʦʢʦʚʦʛʦ ʨʦʟʨʦʜʞʝʥʥʷ ʚ ʽʥʪʝʨʝʩʘʭ 

ʧʣʦʜʘ. ɺʦʜʥʦʯʘʩ ʪʨʠʚʘʣʘ ʛʽʧʦʢʩʽʷ ʤʦʞʝ ʤʘʪʠ ʚʽʜʜʘʣʝʥʽ ʥʘʩʣʽʜʢʠ, ʚʢʣʶʯʘʶʯʠ 

ʧʽʜʚʠʱʝʥʠʡ ʨʠʟʠʢ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʫ ʤʘʡʙʫʪʥʴʦʤʫ.  

ʉʫʯʘʩʥʽ ʧʽʜʭʦʜʠ ʜʦ ʚʝʜʝʥʥʷ ʚʘʛʽʪʥʦʩʪʽ ʧʝʨʝʜʙʘʯʘʶʪʴ ʧʦʻʜʥʘʥʥʷ 

ʢʣʽʥʽʯʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʤʝʪʦʜʽʚ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʙʽʦʤʘʨʢʝʨʽʚ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʘʥʛʽʦʛʝʥʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʜʦʧʣʝʨʦʤʝʪʨʽʻʶ ʜʦʟʚʦʣʷʻ 

ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʩʚʦʻʯʘʩʥʦ ʚʠʟʥʘʯʠʪʠ ʤʦʤʝʥʪ 

ʜʝʢʦʤʧʝʥʩʘʮʽʾ.  

ɺʠʩʥʦʚʦʢ: ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʩʚʽʜʯʠʪʴ, ʱʦ ʧʣʘʮʝʥʪʘʨʥʘ 

ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʧʽʩʣʷ 22 ʪʠʞʥʷ ʚʘʛʽʪʥʦʩʪʽ ʻ ʢʣʶʯʦʚʠʤ ʬʘʢʪʦʨʦʤ ʨʦʟʚʠʪʢʫ 

ʧʝʨʠʥʘʪʘʣʴʥʠʭ ʫʩʢʣʘʜʥʝʥʴ. ɰʾ ʧʘʪʦʛʝʥʝʟ ʚʢʣʶʯʘʻ ʩʢʣʘʜʥʽ ʛʝʤʦʜʠʥʘʤʽʯʥʽ ʪʘ 

ʤʦʣʝʢʫʣʷʨʥʽ ʤʝʭʘʥʽʟʤʠ, ʩʝʨʝʜ ʷʢʠʭ ʧʨʦʚʽʜʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʘʥʛʽʦʛʝʥʥʠʡ 

ʜʠʩʙʘʣʘʥʩ ʪʘ ʝʥʜʦʪʝʣʽʘʣʴʥʘ ʜʠʩʬʫʥʢʮʽʷ. ʉʚʦʻʯʘʩʥʘ ʜʽʘʛʥʦʩʪʠʢʘ ʥʘ ʦʩʥʦʚʽ 

ʜʦʧʣʝʨʦʤʝʪʨʽʾ ʪʘ ʘʥʛʽʦʛʝʥʥʠʭ ʤʘʨʢʝʨʽʚ ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʪʘʢʪʠʢʫ ʚʝʜʝʥʥʷ 

ʚʘʛʽʪʥʦʩʪʽ ʪʘ ʟʥʠʟʠʪʠ ʨʠʟʠʢ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʥʘʩʣʽʜʢʽʚ ʜʣʷ ʧʣʦʜʘ.  
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ɻɽʉʊɸʎɯʁʅʀʁ ʎʋʂʈʆɺʀʁ ɼɯɸɹɽʊ: ɺʇʃʀɺ ʅɸ ʄɸʊɯʈ ʅɸ ʇʃɯɼ 

 

ʈʫʜʴʢʦ ʆʣʝʢʩʘʥʜʨʘ ɸʥʜʨʽʾʚʥʘ 

ʉʪʫʜʝʥʪ 

ʉʝʤʝʥʷʢ ɸʣʽʥʘ ɺʽʢʪʦʨʽʚʥʘ 

ʂʘʥʜʠʜʘʪ ʤʝʜʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʏʝʨʥʽʚʮʽ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ʉʴʦʛʦʜʥʽ ʛʝʩʪʘʮʽʡʥʠʡ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ 

ʧʦʰʠʨʝʥʠʭ ʤʝʪʘʙʦʣʽʯʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʚʘʛʽʪʥʦʩʪʽ, ʷʢʝ ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʚʠʩʦʢʠʤ 

ʨʠʟʠʢʦʤ ʨʦʟʚʠʪʢʫ ʘʢʫʰʝʨʩʴʢʠʭ ʪʘ ʧʝʨʠʥʘʪʘʣʴʥʠʭ ʫʩʢʣʘʜʥʝʥʴ. ʏʝʨʝʟ ʟʙʽʣʴʰʝʥʥʷ 

ʯʘʩʪʦʪʠ ʦʞʠʨʽʥʥʷ, ʛʽʧʦʜʠʥʘʤʽʾ ʪʘ ʚʘʛʽʪʥʦʩʪʝʡ ʫ ʧʽʟʥʴʦʤʫ ʨʝʧʨʦʜʫʢʪʠʚʥʦʤʫ ʚʽʮʽ 

(ʧʽʩʣʷ 35-40 ʨʦʢʽʚ) ʧʦʰʠʨʝʥʽʩʪʴ ʮʽʻʾ ʧʘʪʦʣʦʛʽʾ ʱʦʨʦʢʫ ʟʨʦʩʪʘʻ. ʋ ʜʘʥʽʡ ʩʪʘʪʪʽ 

ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʫʯʘʩʥʽ ʜʘʥʽ ʱʦʜʦ ʝʪʽʦʧʘʪʦʛʝʥʝʟʫ, ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ, 

ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʚʧʣʠʚʫ ʛʝʩʪʘʮʽʡʥʦʛʦ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ʥʘ ʦʨʛʘʥʽʟʤ 

ʤʘʪʝʨʽ ʡ ʧʣʦʜʘ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ ʫʩʢʣʘʜʥʝʥʥʷʤ ʚʘʛʽʪʥʦʩʪʽ, ʪʘʢʠʤ ʷʢ 

ʧʨʝʝʢʣʘʤʧʩʽʷ, ʙʘʛʘʪʦʚʦʜʜʷ, ʤʘʢʨʦʩʦʤʽʷ ʧʣʦʜʘ, ʧʝʨʝʜʯʘʩʥʽ ʧʦʣʦʛʠ ʪʘ ʧʽʜʚʠʱʝʥʠʡ 

ʨʠʟʠʢ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʦʟʨʦʜʞʝʥʥʷ, ʘ ʪʘʢʦʞ ʚʽʜʜʘʣʝʥʠʤ ʥʘʩʣʽʜʢʘʤ ʛʝʩʪʘʮʽʡʥʦʛʦ 

ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ʜʣʷ ʞʽʥʢʠ ʪʘ ʜʠʪʠʥʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʮʫʢʨʦʚʦʛʦ 

ʜʽʘʙʝʪʫ 2 ʪʠʧʫ ʪʘ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʦʨʫʰʝʥʴ. ʈʦʟʛʣʷʥʫʪʦ ʩʫʯʘʩʥʽ ʧʽʜʭʦʜʠ ʜʦ 

ʜʽʘʛʥʦʩʪʠʢʠ, ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʜʘʥʦʾ ʧʘʪʦʣʦʛʽʾ. ʉʚʦʻʯʘʩʥʠʡ ʩʢʨʠʥʽʥʛ ʪʘ 

ʘʜʝʢʚʘʪʥʠʡ ʢʦʥʪʨʦʣʴ ʛʣʽʢʝʤʽʾ ʻ ʚʘʞʣʠʚʠʤʠ ʫʤʦʚʘʤʠ ʟʥʠʞʝʥʥʷ ʤʘʪʝʨʠʥʩʴʢʦʾ ʪʘ 

ʧʝʨʠʥʘʪʘʣʴʥʦʾ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ. 

ɺʩʪʫʧ. ɻʝʩʪʘʮʽʡʥʠʡ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ʩʪʘʥʦʚʠʪʴ ʚʘʞʣʠʚʫ 

ʤʝʜʠʢʦ-ʩʦʮʽʘʣʴʥʫ ʧʨʦʙʣʝʤʫ ʩʫʯʘʩʥʦʛʦ ʘʢʫʰʝʨʩʪʚʘ. ɿʘ ʜʘʥʠʤʠ ɺʩʝʩʚʽʪʥʴʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ (ɺʆʆɿ), ʯʘʩʪʦʪʘ ʛʽʧʝʨʛʣʽʢʝʤʽʾ ʧʽʜ ʯʘʩ ʚʘʛʽʪʥʦʩʪʽ 

ʱʦʨʦʢʫ ʟʨʦʩʪʘʻ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʧʦʰʠʨʝʥʦʩʪʽ ʦʞʠʨʽʥʥʷ, 

ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ, ʤʘʣʦʨʫʭʣʠʚʦʛʦ ʩʧʦʩʦʙʫ ʞʠʪʪʷ ʪʘ ʪʝʥʜʝʥʮʽʻʶ ʜʦ 

ʧʽʟʥʴʦʛʦ ʤʘʪʝʨʠʥʩʪʚʘ. ɻʝʩʪʘʮʽʡʥʠʡ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ï ʮʝ ʧʦʨʫʰʝʥʥʷ 
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ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʜʦ ʛʣʶʢʦʟʠ, ʷʢʝ ʚʧʝʨʰʝ ʚʠʥʠʢʘʻ ʘʙʦ ʜʽʘʛʥʦʩʪʫʻʪʴʩʷ ʧʽʜ ʯʘʩ 

ʚʘʛʽʪʥʦʩʪʽ. 

ʌʽʟʽʦʣʦʛʽʯʥʽ ʟʤʽʥʠ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʦʨʛʘʥʽʟʤʽ ʚʘʛʽʪʥʦʾ ʞʽʥʢʠ, 

ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʨʦʟʚʠʪʢʦʤ ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ, ʷʢʘ ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʜʝʢʦʤʧʝʥʩʘʮʽʾ ʚʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʽʥʫ. ɻʽʧʝʨʛʣʽʢʝʤʽʷ ʥʝʛʘʪʠʚʥʦ 

ʚʧʣʠʚʘʻ ʷʢ ʥʘ ʦʨʛʘʥʽʟʤ ʤʘʪʝʨʽ, ʪʘʢ ʽ ʥʘ ʩʪʘʥ ʧʣʦʜʘ.  

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʽ ʜʦʩʷʛʥʝʥʥʷ ʩʫʯʘʩʥʦʾ ʤʝʜʠʮʠʥʠ, ʧʨʦʙʣʝʤʘ 

ʛʝʩʪʘʮʽʡʥʦʛʦ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʦʶ ʯʝʨʝʟ ʚʠʩʦʢʫ ʯʘʩʪʦʪʫ 

ʫʩʢʣʘʜʥʝʥʴ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʘʥʥʴʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʡ ʧʨʦʬʽʣʘʢʪʠʢʠ. ʉʘʤʝ ʪʦʤʫ 

ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ɻʎɼ ʥʘ ʧʝʨʝʙʽʛ ʚʘʛʽʪʥʦʩʪʽ ʪʘ ʩʪʘʥ ʧʣʦʜʘ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ 

ʜʣʷ ʧʨʘʢʪʠʯʥʦʾ ʤʝʜʠʮʠʥʠ. 

ʄʝʪʘ ï ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʩʫʯʘʩʥʽ ʣʽʪʝʨʘʪʫʨʥʽ ʜʘʥʽ ʱʦʜʦ ʚʧʣʠʚʫ 

ʛʝʩʪʘʮʽʡʥʦʛʦ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ʥʘ ʦʨʛʘʥʽʟʤ ʤʘʪʝʨʽ ʪʘ ʧʣʦʜʘ, ʚʠʩʚʽʪʣʠʪʠ ʦʩʥʦʚʥʽ 

ʬʘʢʪʦʨʠ ʨʠʟʠʢʫ, ʫʩʢʣʘʜʥʝʥʥʷ, ʤʝʪʦʜʠ ʜʽʘʛʥʦʩʪʠʢʠ, ʣʽʢʫʚʘʥʥʷ, ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ 

ʩʫʯʘʩʥʽ ʧʽʜʭʦʜʠ ʜʦ ʚʝʜʝʥʥʷ ʚʘʛʽʪʥʦʩʪʽ ʧʨʠ ʜʘʥʽʡ ʧʘʪʦʣʦʛʽʾ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ï ʧʨʦʚʝʜʝʥʦ ʦʛʣʷʜ ʩʫʯʘʩʥʦʾ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ. 

ɼʣʷ ʘʥʘʣʽʟʫ ʚʠʢʦʨʠʩʪʘʥʦ ʚʽʪʯʠʟʥʷʥʽ ʪʘ ʤʽʞʥʘʨʦʜʥʽ ʥʘʫʢʦʚʽ ʧʫʙʣʽʢʘʮʽʾ, ʢʣʽʥʽʯʥʽ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʪʘ ʩʠʩʪʝʤʘʪʠʯʥʽ ʦʛʣʷʜʠ, ʦʧʫʙʣʽʢʦʚʘʥʽ ʧʝʨʝʚʘʞʥʦ ʟʘ ʦʩʪʘʥʥʽ 5ï10 

ʨʦʢʽʚ ʫ ʙʘʟʘʭ ʜʘʥʠʭ PubMed, Scopus, Web of Science ʪʘ Google Scholar. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ: 

1. ɽʪʽʦʣʦʛʽʷ ʪʘ ʬʘʢʪʦʨʠ ʨʠʟʠʢʫ ʛʝʩʪʘʮʽʡʥʦʛʦ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ 

ɻʝʩʪʘʮʽʡʥʠʡ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ʚʠʥʠʢʘʻ ʚʥʘʩʣʽʜʦʢ ʧʦʨʫʰʝʥʥʷ ʚʫʛʣʝʚʦʜʥʦʛʦ 

ʦʙʤʽʥʫ, ʱʦ ʚʧʝʨʰʝ ʧʨʦʷʚʣʷʻʪʴʩʷ ʧʽʜ ʯʘʩ ʚʘʛʽʪʥʦʩʪʽ. ʆʩʥʦʚʥʠʤ ʧʘʪʦʛʝʥʝʪʠʯʥʠʤ 

ʤʝʭʘʥʽʟʤʦʤ ʨʦʟʚʠʪʢʫ ʜʘʥʦʾ ʧʘʪʦʣʦʛʽʾ ʻ ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʽʩʪʴ, ʱʦ ʬʦʨʤʫʻʪʴʩʷ 

ʧʽʜ ʚʧʣʠʚʦʤ ʪʘʢʠʭ ʧʣʘʮʝʥʪʘʨʥʠʭ ʛʦʨʤʦʥʽʚ, ʷʢ ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʣʘʢʪʦʛʝʥʫ, 

ʧʨʦʛʝʩʪʝʨʦʥʫ, ʝʩʪʨʦʛʝʥʽʚ ʪʘ ʢʦʨʪʠʟʦʣʫ. ʋ ʙʽʣʴʰʦʩʪʽ ʚʘʛʽʪʥʠʭ ʧʽʜʰʣʫʥʢʦʚʘ 

ʟʘʣʦʟʘ ʢʦʤʧʝʥʩʫʻ ʟʨʦʩʪʘʶʯʫ ʧʦʪʨʝʙʫ ʚ ʽʥʩʫʣʽʥʽ, ʦʜʥʘʢ ʫ ʜʝʷʢʠʭ ʞʽʥʦʢ 

ʢʦʤʧʝʥʩʘʪʦʨʥʽ ʤʦʞʣʠʚʦʩʪʽ ɓ-ʢʣʽʪʠʥ ʻ ʥʝʜʦʩʪʘʪʥʽʤʠ. ʎʝ, ʫ ʩʚʦʶ ʯʝʨʛʫ, 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʚʠʪʢʫ ʛʽʧʝʨʛʣʽʢʝʤʽʾ. 

ɼʦ ʦʩʥʦʚʥʠʭ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ ʥʘʣʝʞʘʪʴ: 
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¶ ʥʘʜʤʽʨʥʘ ʤʘʩʘ ʪʽʣʘ ʪʘ ʦʞʠʨʽʥʥʷ;  

¶ ʩʧʘʜʢʦʚʘ ʩʭʠʣʴʥʽʩʪʴ;  

¶ ʚʽʢ ʚʘʛʽʪʥʦʾ ʧʦʥʘʜ 35 ʨʦʢʽʚ;  

¶ ʛʝʩʪʘʮʽʡʥʠʡ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ʚ ʘʥʘʤʥʝʟʽ;  

¶ ʥʘʨʦʜʞʝʥʥʷ ʚʝʣʠʢʦʛʦ ʧʣʦʜʘ ʚ ʘʥʘʤʥʝʟʽ;  

¶ ʩʠʥʜʨʦʤ ʧʦʣʽʢʽʩʪʦʟʥʠʭ ʷʻʯʥʠʢʽʚ;  

¶ ʛʽʧʦʜʠʥʘʤʽʷ;  

¶ ʘʨʪʝʨʽʘʣʴʥʘ ʛʽʧʝʨʪʝʥʟʽʷ.  

2. ɺʧʣʠʚ ʛʝʩʪʘʮʽʡʥʦʛʦ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ʥʘ ʦʨʛʘʥʽʟʤ ʤʘʪʝʨʽ 

ɻʝʩʪʘʮʽʡʥʠʡ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʧʽʜʚʠʱʝʥʠʤ ʨʠʟʠʢʦʤ 

ʨʦʟʚʠʪʢʫ ʘʢʫʰʝʨʩʴʢʠʭ ʫʩʢʣʘʜʥʝʥʴ. ʆʜʥʠʤ ʽʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʻ ʧʨʝʝʢʣʘʤʧʩʽʷ. 

ɰɰ ʯʘʩʪʦʪʘ ʫ ʞʽʥʦʢ ʽʟ ʛʝʩʪʘʮʽʡʥʠʤ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ ʟʥʘʯʥʦ ʚʠʱʘ, ʥʽʞ ʫ 

ʚʘʛʽʪʥʠʭ ʙʝʟ ʧʦʨʫʰʝʥʴ ʚʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʽʥʫ. ʂʨʽʤ ʪʦʛʦ, ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ 

ʙʘʛʘʪʦʚʦʜʜʷ, ʽʥʬʝʢʮʽʡʥʽ ʫʩʢʣʘʜʥʝʥʥʷ, ʧʝʨʝʜʯʘʩʥʽ ʧʦʣʦʛʠ ʪʘ ʩʣʘʙʢʽʩʪʴ ʧʦʣʦʛʦʚʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʨʽʚʝʥʴ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʦʟʨʦʜʞʝʥʥʷ ʰʣʷʭʦʤ ʢʝʩʘʨʝʚʦʛʦ 

ʨʦʟʪʠʥʫ ʫ ʞʽʥʦʢ ʟ ʛʝʩʪʘʮʽʡʥʠʤ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ ʟʥʘʯʥʦ ʚʠʱʠʡ, ʥʽʞ ʫ ʞʽʥʦʢ, 

ʷʢʽ ʥʝ ʩʪʨʘʞʜʘʶʪʴ ʥʘ ʜʘʥʫ ʭʚʦʨʦʙʫ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʚʝʣʠʢʠʤʠ ʨʦʟʤʽʨʘʤʠ ʧʣʦʜʘ 

ʪʘ ʨʠʟʠʢʦʤ ʧʦʣʦʛʦʚʦʛʦ ʪʨʘʚʤʘʪʠʟʤʫ. ʇʽʩʣʷ ʧʦʣʦʛʽʚ ʫ ʪʘʢʠʭ ʧʘʮʽʻʥʪʦʢ 

ʟʙʝʨʽʛʘʻʪʴʩʷ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ 2 ʪʠʧʫ, ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ 

ʪʘ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. 

ɺʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʨʦʬʽʣʘʢʪʠʮʽ ʫʩʢʣʘʜʥʝʥʴ ʚʽʜʽʛʨʘʶʪʴ ʩʚʦʻʯʘʩʥʘ 

ʜʽʘʛʥʦʩʪʠʢʘ, ʢʦʥʪʨʦʣʴ ʨʽʚʥʷ ʛʣʽʢʝʤʽʾ ʪʘ ʜʦʪʨʠʤʘʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʩʧʦʩʦʙʫ 

ʞʠʪʪʷ. 

3. ɺʧʣʠʚ ʛʝʩʪʘʮʽʡʥʦʛʦ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ʥʘ ʧʣʽʜ ʪʘ 

ʥʦʚʦʥʘʨʦʜʞʝʥʦʛʦ 

ɻʽʧʝʨʛʣʽʢʝʤʽʷ ʤʘʪʝʨʽ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʠʡ ʨʦʟʚʠʪʦʢ 

ʧʣʦʜʘ. ʅʘʜʣʠʰʦʢ ʛʣʶʢʦʟʠ ʧʨʦʥʠʢʘʻ ʯʝʨʝʟ ʧʣʘʮʝʥʪʫ, ʱʦ ʚʠʢʣʠʢʘʻ 

ʢʦʤʧʝʥʩʘʪʦʨʥʫ ʛʽʧʝʨʽʥʩʫʣʽʥʝʤʽʶ ʫ ʧʣʦʜʘ. ʎʝ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʩʧʨʠʷʻ ʥʘʜʤʽʨʥʦʤʫ 

ʥʘʢʦʧʠʯʝʥʥʶ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ ʪʘ ʨʦʟʚʠʪʢʫ ʤʘʢʨʦʩʦʤʽʾ. 
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ʆʩʥʦʚʥʠʤʠ ʫʩʢʣʘʜʥʝʥʥʷʤʠ ʜʣʷ ʧʣʦʜʘ ʪʘ ʥʦʚʦʥʘʨʦʜʞʝʥʦʛʦ ʻ: 

¶ ʤʘʢʨʦʩʦʤʽʷ;  

¶ ʟʘʪʨʠʤʢʘ ʜʦʟʨʽʚʘʥʥʷ ʣʝʛʝʥʝʚʦʾ ʪʢʘʥʠʥʠ;  

¶ ʥʝʦʥʘʪʘʣʴʥʘ ʛʽʧʦʛʣʽʢʝʤʽʷ;  

¶ ʨʝʩʧʽʨʘʪʦʨʥʠʡ ʜʠʩʪʨʝʩ-ʩʠʥʜʨʦʤ ʧʣʦʜʘ;  

¶ ʧʦʨʫʰʝʥʥʷ ʝʣʝʢʪʨʦʣʽʪʥʦʛʦ ʙʘʣʘʥʩʫ;  

¶ ʧʽʜʚʠʱʝʥʠʡ ʨʠʟʠʢ ʦʞʠʨʽʥʥʷ ʪʘ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ʚ ʤʘʡʙʫʪʥʴʦʤʫ.  

ʄʘʢʨʦʩʦʤʽʷ ʧʣʦʜʘ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ ʨʠʟʠʢ ʪʨʘʚʤʘʪʠʯʥʠʭ ʧʦʣʦʛʽʚ, ʟʦʢʨʝʤʘ 

ʜʠʩʪʦʮʽʾ ʧʣʝʯʠʢʽʚ, ʪʨʘʚʤ ʤôʷʢʠʭ ʪʢʘʥʠʥ ʪʘ ʧʝʨʝʣʦʤʽʚ ʢʣʶʯʠʮʽ. ʂʨʽʤ ʪʦʛʦ, ʫ 

ʪʘʢʠʭ ʜʽʪʝʡ ʫ ʧʦʜʘʣʴʰʦʤʫ ʯʘʩʪʽʰʝ ʨʦʟʚʠʚʘʶʪʴʩʷ ʦʞʠʨʽʥʥʷ, ʧʦʨʫʰʝʥʥʷ 

ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʜʦ ʛʣʶʢʦʟʠ ʪʘ ʤʝʪʘʙʦʣʽʯʥʠʡ ʩʠʥʜʨʦʤ. 

4. ʉʫʯʘʩʥʽ ʤʝʪʦʜʠ ʜʽʘʛʥʦʩʪʠʢʠ ʛʝʩʪʘʮʽʡʥʦʛʦ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ 

ʆʩʥʦʚʥʠʤ ʤʝʪʦʜʦʤ ʜʽʘʛʥʦʩʪʠʢʠ ʛʝʩʪʘʮʽʡʥʦʛʦ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ʻ 

ʧʝʨʦʨʘʣʴʥʠʡ ʛʣʶʢʦʟʦʪʦʣʝʨʘʥʪʥʠʡ ʪʝʩʪ. ɿʘ ʩʫʯʘʩʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʡʦʛʦ 

ʧʨʦʚʦʜʷʪʴ ʫ ʪʝʨʤʽʥʽ 24ï28 ʪʠʞʥʽʚ ʚʘʛʽʪʥʦʩʪʽ. 

ʊʘʙʣʠʮʷ 1 

ʂʨʠʪʝʨʽʾ ʜʽʘʛʥʦʩʪʠʢʠ ʛʝʩʪʘʮʽʡʥʦʛʦ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʝʨʦʨʘʣʴʥʦʛʦ ʛʣʶʢʦʟʦʪʦʣʝʨʘʥʪʥʦʛʦ ʪʝʩʪʫ 

75-ʛʨʘʤʦʚʠʡ 

ʧʝʨʦʨʘʣʴʥʠʡ 

ʛʣʶʢʦʟʦʪʦʣʝʨʘʥʪʥʠʡ 

ʪʝʩʪ 

ʅʘʪʱʝ ʏʝʨʝʟ 1 ʛʦʜʠʥʫ ʏʝʨʝʟ 2 ʛʦʜʠʥʠ 

Ó 5,1 ʤʤʦʣʴ/ʣ Ó 10,0 ʤʤʦʣʴ/ʣ Ó 8,5 ʤʤʦʣʴ/ʣ 

 

ɼʦ ʜʦʜʘʪʢʦʚʠʭ ʤʝʪʦʜʽʚ ʦʙʩʪʝʞʝʥʥʷ ʥʘʣʝʞʘʪʴ: 

¶ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʛʣʽʢʦʚʘʥʦʛʦ ʛʝʤʦʛʣʦʙʽʥʫ;  

¶ ʢʦʥʪʨʦʣʴ ʛʣʽʢʝʤʽʾ ʥʘʪʱʝ;  

¶ ʫʣʴʪʨʘʟʚʫʢʦʚʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʣʦʜʘ;  

¶ ʦʮʽʥʢʘ ʬʝʪʦʧʣʘʮʝʥʪʘʨʥʦʛʦ ʢʦʤʧʣʝʢʩʫ.  

ʉʚʦʻʯʘʩʥʠʡ ʩʢʨʠʥʽʥʛ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʧʘʪʦʣʦʛʽʶ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʪʘ 

ʟʘʧʦʙʽʛʪʠ ʨʦʟʚʠʪʢʫ ʪʷʞʢʠʭ ʥʘʩʣʽʜʢʽʚ. 

5. ʉʫʯʘʩʥʽ ʧʽʜʭʦʜʠ ʜʦ ʣʽʢʫʚʘʥʥʷ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ 
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ʇʝʨʰʠʤ ʧʨʠʥʮʠʧʦʤ ʫ ʣʽʢʫʚʘʥʥʽ ʛʝʩʪʘʮʽʡʥʦʛʦ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ʻ 

ʤʦʜʠʬʽʢʘʮʽʷ ʩʧʦʩʦʙʫ ʞʠʪʪʷ. ʄʘʡʙʫʪʥʽʤ ʤʘʪʝʨʷʤ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ 

ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʟʙʘʣʘʥʩʦʚʘʥʦʾ ʜʽʻʪʠ, ʢʦʥʪʨʦʣʶʚʘʪʠ ʤʘʩʠ ʪʽʣʘ ʪʘ ʟʘʡʤʘʪʠʩʴ 

ʧʦʤʽʨʥʦʶ ʬʽʟʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ. ɺʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʧʝʨʽʦʜʠʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ 

ʨʽʚʥʷ ʛʣʶʢʦʟʠ ʢʨʦʚʽ. 

ʋ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʽ ʤʝʪʦʜʠ ʻ ʥʝʝʬʝʢʪʠʚʥʠʤʠ, 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʽʥʩʫʣʽʥʦʪʝʨʘʧʽʶ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʦʨʘʣʴʥʠʭ 

ʮʫʢʨʦʟʥʠʞʫʚʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʧʽʜ ʯʘʩ ʚʘʛʽʪʥʦʩʪʽ ʟʘʣʠʰʘʻʪʴʩʷ ʜʠʩʢʫʩʽʡʥʠʤ 

ʧʠʪʘʥʥʷʤ ʪʘ ʧʦʪʨʝʙʫʻ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ. 

ʇʨʦʬʽʣʘʢʪʠʢʘ ɻʎɼ ʚʢʣʶʯʘʻ: 

¶ ʥʦʨʤʘʣʽʟʘʮʽʶ ʤʘʩʠ ʪʽʣʘ ʜʦ ʚʘʛʽʪʥʦʩʪʽ;  

¶ ʨʘʮʽʦʥʘʣʴʥʝ ʭʘʨʯʫʚʘʥʥʷ;  

¶ ʘʜʝʢʚʘʪʥʫ ʬʽʟʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ;  

¶ ʨʘʥʥʽʡ ʩʢʨʠʥʽʥʛ ʫ ʞʽʥʦʢ ʛʨʫʧʠ ʨʠʟʠʢʫ;  

¶ ʨʝʛʫʣʷʨʥʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʽʜ ʯʘʩ ʚʘʛʽʪʥʦʩʪʽ.  

ɺʠʩʥʦʚʢʠ. ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʩʚʽʜʯʠʪʴ, ʱʦ 

ʛʝʩʪʘʮʽʡʥʠʡ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʷʢ ʥʘ ʦʨʛʘʥʽʟʤ ʤʘʪʝʨʽ, ʪʘʢ ʽ ʥʘ 

ʩʪʘʥ ʧʣʦʜʘ. ʋ ʚʘʛʽʪʥʠʭ ʽʟ ʮʽʻʶ ʧʘʪʦʣʦʛʽʻʶ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻʪʴʩʷ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ 

ʧʨʝʝʢʣʘʤʧʩʽʾ, ʙʘʛʘʪʦʚʦʜʜʷ, ʧʝʨʝʜʯʘʩʥʠʭ ʧʦʣʦʛʽʚ ʪʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʦʟʨʦʜʞʝʥʥʷ 

ʰʣʷʭʦʤ ʢʝʩʘʨʝʚʦʛʦ ʨʦʟʪʠʥʫ. ɼʣʷ ʧʣʦʜʘ ʥʘʡʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʠʤʠ ʫʩʢʣʘʜʥʝʥʥʷʤʠ 

ʻ ʤʘʢʨʦʩʦʤʽʷ, ʜʠʩʪʨʝʩ ʧʣʦʜʘ, ʥʝʦʥʘʪʘʣʴʥʘ ʛʽʧʦʛʣʽʢʝʤʽʷ ʪʘ ʧʦʨʫʰʝʥʥʷ 

ʤʝʪʘʙʦʣʽʯʥʦʾ ʘʜʘʧʪʘʮʽʾ ʥʦʚʦʥʘʨʦʜʞʝʥʦʛʦ. 

ʉʚʦ̒ʯʘʩʥʠʡ ʩʢʨʠʥʽʥʛ, ʨʘʥʥʷ ʜʽʘʛʥʦʩʪʠʢʘ ʪʘ ʘʜʝʢʚʘʪʥʠʡ ʢʦʥʪʨʦʣʴ ʛʣʽʢʝʤʽʾ 

ʻ ʢʣʶʯʦʚʠʤʠ ʫʤʦʚʘʤʠ ʧʨʦʬʽʣʘʢʪʠʢʠ ʘʢʫʰʝʨʩʴʢʠʭ ʽ ʧʝʨʠʥʘʪʘʣʴʥʠʭ ʫʩʢʣʘʜʥʝʥʴ. 

ɺʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʟʤʽʥʘ ʩʧʦʩʦʙʫ ʞʠʪʪʷ, ʨʘʮʽʦʥʘʣʴʥʝ ʭʘʨʯʫʚʘʥʥʷ ʪʘ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʧʽʜʭʽʜ ʜʦ ʚʝʜʝʥʥʷ ʚʘʛʽʪʥʦʩʪʽ. 

ʆʪʞʝ, ʛʝʩʪʘʮʽʡʥʠʡ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ʧʦʪʨʝʙʫʻ ʤʫʣʴʪʠʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ 

ʧʽʜʭʦʜʫ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ ʨʘʥʥʴʦʾ ʜʽʘʛʥʦʩʪʠʢʠ, 

ʧʨʦʬʽʣʘʢʪʠʢʠ ʡ ʣʽʢʫʚʘʥʥʷ ʟ ʤʝʪʦʶ ʟʥʠʞʝʥʥʷ ʤʘʪʝʨʠʥʩʴʢʦʾ ʪʘ ʧʝʨʠʥʘʪʘʣʴʥʦʾ 

ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ. 
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ʂʈʀʊʀʏʅɯ ɸʂʋʐɽʈʉʔʂɯ ʉʊɸʅʀ: ʈʆʃʔ ʆɹôɭʂʊʀɺʅʆɻʆ 

ʄʆʅɯʊʆʈʀʅɻʋ ʂʈʆɺʆɺʊʈɸʊʀ ʋ ɿʅʀɾɽʅʅɯ 

ʄɸʊɽʈʀʅʉʔʂʆɰ ʉʄɽʈʊʅʆʉʊɯ 

 

ʉʤʝʪʘʥʶʢ ɸʥʥʘ ɺʘʩʠʣʽʚʥʘ 

ʩʪʫʜʝʥʪʢʘ 5 ʢʫʨʩʫ, ʩʧʝʮʽʘʣʴʥʽʩʪʴ 222 ñʄʝʜʠʮʠʥʘò 

ɹʫʣʠʢ ʊʝʪʷʥʘ ʉʝʨʛʽʾʚʥʘ 

ʜʦʮʝʥʪ, ʢʘʥʜʠʜʘʪ ʤʝʜʠʯʥʠʭ ʥʘʫʢ, 

ʜʦʮʝʥʪ ʟʘʢʣʘʜʫ ʚʠʱʦʾ ʦʩʚʽʪʠ ʢʘʬʝʜʨʠ ʘʢʫʰʝʨʩʪʚʘ ʪʘ ʛʽʥʝʢʦʣʦʛʽʾ 

ɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʏʝʨʥʽʚʮʽ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ʂʨʠʪʠʯʥʽ ʘʢʫʰʝʨʩʴʢʽ ʩʪʘʥʠ, ʟʦʢʨʝʤʘ ʧʽʩʣʷʧʦʣʦʛʦʚʘ ʢʨʦʚʦʪʝʯʘ, 

ʟʘʣʠʰʘʶʪʴʩʷ ʧʨʦʚʽʜʥʦʶ ʧʨʠʯʠʥʦʶ ʤʘʪʝʨʠʥʩʴʢʦʾ ʩʤʝʨʪʥʦʩʪʽ ʫ ʩʚʽʪʽ. ʅʝʜʦʦʮʽʥʢʘ 

ʦʙôʻʤʫ ʢʨʦʚʦʚʪʨʘʪʠ ʻ ʦʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʧʨʦʙʣʝʤ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʘʧʽʟʥʽʣʦʛʦ ʧʦʯʘʪʢʫ ʽʥʪʝʥʩʠʚʥʦʾ ʪʝʨʘʧʽʾ ʪʘ ʧʦʛʽʨʰʝʥʥʷ ʧʨʦʛʥʦʟʫ. ʆʙôʻʢʪʠʚʥʽ 

ʤʝʪʦʜʠ ʤʦʥʽʪʦʨʠʥʛʫ ʢʨʦʚʦʚʪʨʘʪʠ, ʚʢʣʶʯʘʶʯʠ ʢʽʣʴʢʽʩʥʫ ʦʮʽʥʢʫ (QBL), ʚʘʛʦʚʽ 

ʤʝʪʦʜʠʢʠ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʜʝʤʦʥʩʪʨʫʶʪʴ ʟʥʘʯʥʫ ʧʝʨʝʚʘʛʫ ʥʘʜ 

ʩʫʙôʻʢʪʠʚʥʦʶ ʦʮʽʥʢʦʶ. ʉʫʯʘʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ ʧʨʦʪʦʢʦʣʽʚ ʦʮʽʥʢʠ ʢʨʦʚʦʚʪʨʘʪʠ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʯʘʩʪʦʪʫ 

ʪʷʞʢʠʭ ʫʩʢʣʘʜʥʝʥʴ, ʧʦʪʨʝʙʫ ʚ ʤʘʩʠʚʥʠʭ ʪʨʘʥʩʬʫʟʽʷʭ ʪʘ ʨʽʚʝʥʴ ʤʘʪʝʨʠʥʩʴʢʦʾ 

ʩʤʝʨʪʥʦʩʪʽ. ʆʩʦʙʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʨʘʥʥʻ ʚʠʷʚʣʝʥʥʷ ʧʨʠʭʦʚʘʥʦʾ ʛʽʧʦʚʦʣʝʤʽʾ ʪʘ 

ʩʚʦʻʯʘʩʥʘ ʘʢʪʠʚʘʮʽʷ ʧʨʦʪʦʢʦʣʽʚ ʤʘʩʠʚʥʦʾ ʢʨʦʚʦʪʝʯʽ. ɯʥʪʝʛʨʘʮʽʷ 

ʤʫʣʴʪʠʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʧʽʜʭʦʜʫ ʪʘ ʩʫʯʘʩʥʠʭ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ 

ʢʣʶʯʦʚʠʤ ʝʣʝʤʝʥʪʦʤ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʧʦʣʦʛʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʦʙôʻʢʪʠʚʽʟʘʮʽʷ 

ʦʮʽʥʢʠ ʢʨʦʚʦʚʪʨʘʪʠ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʩʫʯʘʩʥʦʾ ʘʢʫʰʝʨʩʴʢʦʾ 

ʧʨʘʢʪʠʢʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʽʩʣʷʧʦʣʦʛʦʚʘ ʢʨʦʚʦʪʝʯʘ, ʤʘʪʝʨʠʥʩʴʢʘ ʩʤʝʨʪʥʽʩʪʴ, 

ʘʢʫʰʝʨʩʴʢʽ ʫʩʢʣʘʜʥʝʥʥʷ, ʤʦʥʽʪʦʨʠʥʛ ʢʨʦʚʦʚʪʨʘʪʠ, ʤʘʩʠʚʥʘ ʪʨʘʥʩʬʫʟʽʷ, 

ʢʨʠʪʠʯʥʽ ʩʪʘʥʠ. 
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ʇʽʩʣʷʧʦʣʦʛʦʚʘ ʢʨʦʚʦʪʝʯʘ ʟʘʣʠʰʘʻʪʴʩʷ ʦʜʥʽʻʶ ʟ ʧʨʦʚʽʜʥʠʭ ʧʨʠʯʠʥ 

ʤʘʪʝʨʠʥʩʴʢʦʾ ʩʤʝʨʪʥʦʩʪʽ ʫ ʩʚʽʪʽ, ʚʽʜʧʦʚʽʜʘʣʴʥʦʶ ʧʨʠʙʣʠʟʥʦ ʟʘ 20ï25% ʫʩʽʭ 

ʣʝʪʘʣʴʥʠʭ ʚʠʧʘʜʢʽʚ ʫ ʘʢʫʰʝʨʩʪʚʽ, ʧʨʠʯʦʤʫ ʢʣʶʯʦʚʠʤ ʬʘʢʪʦʨʦʤ, ʱʦ ʚʠʟʥʘʯʘʻ 

ʧʨʦʛʥʦʟ, ʻ ʥʝ ʣʠʰʝ ʦʙʩʷʛ ʢʨʦʚʦʚʪʨʘʪʠ, ʘ ʡ ʰʚʠʜʢʽʩʪʴ ʾʾ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʪʘ ʧʦʯʘʪʢʫ 

ʪʝʨʘʧʽʾ. ɺʝʣʠʢʽ ʤʫʣʴʪʠʮʝʥʪʨʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʝʤʦʥʩʪʨʫʶʪʴ, ʱʦ ʟʘʪʨʠʤʢʘ 

ʚʝʨʠʬʽʢʘʮʽʾ ʢʨʦʚʦʪʝʯʽ ʥʘʚʽʪʴ ʥʘ 30 ʭʚʠʣʠʥ ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʢʨʘʪʥʠʤ ʟʨʦʩʪʘʥʥʷʤ 

ʨʠʟʠʢʫ ʢʦʘʛʫʣʦʧʘʪʽʾ, ʥʝʦʙʭʽʜʥʦʩʪʽ ʤʘʩʠʚʥʦʾ ʪʨʘʥʩʬʫʟʽʾ ʪʘ ʨʦʟʚʠʪʢʫ ʧʦʣʽʦʨʛʘʥʥʦʾ 

ʥʝʜʦʩʪʘʪʥʦʩʪʽ, ʪʦʜʽ ʷʢ ʫ ʨʝʘʣʴʥʽʡ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʧʝʨʚʠʥʥʘ ʦʮʽʥʢʘ 

ʢʨʦʚʦʚʪʨʘʪʠ ʟʘʣʠʰʘʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʩʫʙôʻʢʪʠʚʥʦʶ ʽ ʩʠʩʪʝʤʘʪʠʯʥʦ ʥʝʜʦʦʮʽʥʶʻ 

ʬʘʢʪʠʯʥʽ ʚʪʨʘʪʠ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʚʝʣʠʢʠʭ ʦʙôʻʤʘʭ, ʱʦ ʩʪʚʦʨʶʻ ʢʨʠʪʠʯʥʠʡ ʨʦʟʨʠʚ 

ʤʽʞ ʧʘʪʦʣʦʛʽʻʶ ʪʘ ʢʣʽʥʽʯʥʦʶ ʨʝʘʢʮʽʻʶ [1]. 

ʉʠʩʪʝʤʘʪʠʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚ ʘʢʫʰʝʨʩʴʢʠʭ ʩʪʘʮʽʦʥʘʨʘʭ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ 

ʧʦʢʘʟʫʶʪʴ, ʱʦ ʚʽʟʫʘʣʴʥʘ ʦʮʽʥʢʘ ʢʨʦʚʦʚʪʨʘʪʠ ʤʘʻ ʩʝʨʝʜʥʶ ʧʦʭʠʙʢʫ 30ï50%, 

ʧʨʠʯʦʤʫ ʮʷ ʧʦʭʠʙʢʘ ʟʨʦʩʪʘʻ ʧʨʦʧʦʨʮʽʡʥʦ ʪʷʞʢʦʩʪʽ ʩʪʘʥʫ ʧʘʮʽʻʥʪʢʠ, ʱʦ ʬʦʨʤʫʻ 

ʧʘʨʘʜʦʢʩ ʢʣʽʥʽʯʥʦʾ ʧʨʘʢʪʠʢʠ: ʯʠʤ ʚʘʞʯʘ ʢʨʦʚʦʪʝʯʘ, ʪʠʤ ʤʝʥʰ ʪʦʯʥʦ ʚʦʥʘ 

ʦʮʽʥʶʻʪʴʩʷ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʯʘʩʪʠʥʘ ʢʨʦʚʦʚʪʨʘʪʠ ʧʨʠʭʦʚʘʥʘ ʫ 

ʩʝʨʚʝʪʢʘʭ, ʦʧʝʨʘʮʽʡʥʦʤʫ ʤʘʪʝʨʽʘʣʽ ʪʘ ʘʩʧʽʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ, ʘ ʪʘʢʦʞ ʽʟ 

ʧʩʠʭʦʣʦʛʽʯʥʦʶ ʩʭʠʣʴʥʽʩʪʶ ʢʣʽʥʽʮʠʩʪʽʚ ʜʦ ʥʝʜʦʦʮʽʥʢʠ ʦʙôʻʤʽʚ ʨʽʜʠʥʠ ʚ ʫʤʦʚʘʭ 

ʩʪʨʝʩʫ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʨʦʙʦʪʘʤʠ ʟ ʤʦʜʝʣʶʚʘʥʥʷ 

ʘʢʫʰʝʨʩʴʢʠʭ ʫʨʛʝʥʪʥʠʭ ʩʪʘʥʽʚ [2]. 

ʇʝʨʝʭʽʜ ʜʦ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʢʨʦʚʦʚʪʨʘʪʠ (quantitative blood loss, QBL) ʻ 

ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʠʭ ʟʤʽʥ ʫ ʩʫʯʘʩʥʦʤʫ ʘʢʫʰʝʨʩʪʚʽ, ʦʩʢʽʣʴʢʠ ʜʦʟʚʦʣʷʻ 

ʦʙôʻʢʪʠʚʽʟʫʚʘʪʠ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʡ ʧʘʨʘʤʝʪʨ, ʷʢʠʡ ʨʘʥʽʰʝ ʚʠʟʥʘʯʘʚʩʷ 

ʩʫʙôʻʢʪʠʚʥʦ. ʄʝʪʦʜʦʣʦʛʽʷ QBL ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʦʻʜʥʘʥʥʽ ʚʘʛʦʚʦʛʦ ʤʝʪʦʜʫ, 

ʢʘʣʽʙʨʦʚʘʥʠʭ ʻʤʥʦʩʪʝʡ ʪʘ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʨʝʢʮʽʾ ʜʦʤʽʰʦʢ ʘʤʥʽʦʪʠʯʥʦʾ ʨʽʜʠʥʠ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʧʦʭʠʙʢʫ ʚʠʤʽʨʶʚʘʥʥʷ ʜʦ <10ï15%. ʂʣʽʥʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʜʝʤʦʥʩʪʨʫʶʪʴ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ QBL ʘʩʦʮʽʶʻʪʴʩʷ ʟʽ ʟʤʝʥʰʝʥʥʷʤ ʯʘʩʪʦʪʠ 

ʪʷʞʢʠʭ ʧʽʩʣʷʧʦʣʦʛʦʚʠʭ ʢʨʦʚʦʪʝʯ ʥʘ 15ï30%, ʘ ʪʘʢʦʞ ʟʽ ʩʢʦʨʦʯʝʥʥʷʤ ʯʘʩʫ ʜʦ 

ʘʢʪʠʚʘʮʽʾ ʧʨʦʪʦʢʦʣʽʚ ʤʘʩʠʚʥʦʾ ʪʨʘʥʩʬʫʟʽʾ ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 10ï20 ʭʚʠʣʠʥ, ʱʦ ʻ 

ʢʨʠʪʠʯʥʠʤ ʜʣʷ ʚʠʞʠʚʘʥʥʷ ʧʘʮʽʻʥʪʦʢ [3]. 
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ɻʝʤʦʜʠʥʘʤʽʯʥʘ ʘʜʘʧʪʘʮʽʷ ʚʘʛʽʪʥʦʾ ʞʽʥʢʠ ʻ ʦʜʥʽʻʶ ʟ ʧʨʠʯʠʥ ʧʽʟʥʴʦʾ 

ʜʽʘʛʥʦʩʪʠʢʠ ʢʨʦʚʦʚʪʨʘʪʠ, ʦʩʢʽʣʴʢʠ ʟʙʽʣʴʰʝʥʥʷ ʦʙôʻʤʫ ʮʠʨʢʫʣʶʶʯʦʾ ʢʨʦʚʽ ʥʘ 

30ï50% ʜʦʟʚʦʣʷʻ ʢʦʤʧʝʥʩʫʚʘʪʠ ʟʥʘʯʥʽ ʚʪʨʘʪʠ ʙʝʟ ʢʣʘʩʠʯʥʠʭ ʦʟʥʘʢ ʰʦʢʫ. ʉʘʤʝ 

ʪʦʤʫ ʘʨʪʝʨʽʘʣʴʥʠʡ ʪʠʩʢ ʽ ʯʘʩʪʦʪʘ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ ʻ ʧʽʟʥʽʤʠ ʤʘʨʢʝʨʘʤʠ 

ʜʝʢʦʤʧʝʥʩʘʮʽʾ, ʘ ʾʭʥʷ ʥʦʨʤʘʣʽʟʘʮʽʷ ʤʦʞʝ ʩʪʚʦʨʶʚʘʪʠ ʭʠʙʥʝ ʚʨʘʞʝʥʥʷ 

ʩʪʘʙʽʣʴʥʦʩʪʽ ʩʪʘʥʫ ʥʘʚʽʪʴ ʧʨʠ ʧʨʦʛʨʝʩʫʶʯʽʡ ʛʽʧʦʚʦʣʝʤʽʾ. ʎʝ ʦʙˇʨʫʥʪʦʚʫʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʽʥʪʝʛʨʘʮʽʾ ʣʘʙʦʨʘʪʦʨʥʠʭ ʤʘʨʢʝʨʽʚ ʪʢʘʥʠʥʥʦʾ ʧʝʨʬʫʟʽʾ ʪʘ ʢʽʣʴʢʽʩʥʠʭ 

ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ʢʨʦʚʦʚʪʨʘʪʠ ʚ ʻʜʠʥʫ ʩʠʩʪʝʤʫ ʤʦʥʽʪʦʨʠʥʛʫ [4]. 

ʇʨʦʪʦʢʦʣʠ ʤʘʩʠʚʥʦʾ ʪʨʘʥʩʬʫʟʽʾ (MTP) ʻ ʢʣʶʯʦʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʫʯʘʩʥʦʾ 

ʩʪʨʘʪʝʛʽʾ ʣʽʢʫʚʘʥʥʷ ʘʢʫʰʝʨʩʴʢʠʭ ʢʨʦʚʦʪʝʯ ʽ ʜʦʟʚʦʣʷʶʪʴ ʟʥʠʟʠʪʠ ʤʘʪʝʨʠʥʩʴʢʫ 

ʩʤʝʨʪʥʽʩʪʴ ʥʘ 20ï40% ʫ ʮʝʥʪʨʘʭ, ʜʝ ʚʦʥʠ ʚʧʨʦʚʘʜʞʝʥʽ. ɰʭ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʨʘʥʥʴʦʤʫ ʪʘ ʟʙʘʣʘʥʩʦʚʘʥʦʤʫ ʚʚʝʜʝʥʥʽ ʢʦʤʧʦʥʝʥʪʽʚ ʢʨʦʚʽ ʫ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 1:1:1, ʱʦ ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ ʜʠʣʶʮʽʡʥʦʾ ʢʦʘʛʫʣʦʧʘʪʽʾ, ʟʙʝʨʝʛʪʠ 

ʛʝʤʦʩʪʘʪʠʯʥʠʡ ʙʘʣʘʥʩ ʽ ʟʘʧʦʙʽʛʪʠ ʨʦʟʚʠʪʢʫ ñʣʝʪʘʣʴʥʦʾ ʪʨʽʘʜʠò ð ʛʽʧʦʪʝʨʤʽʾ, 

ʘʮʠʜʦʟʫ ʪʘ ʧʦʨʫʰʝʥʴ ʢʦʘʛʫʣʷʮʽʾ, ʷʢʽ ʬʦʨʤʫʶʪʴ ʦʩʥʦʚʥʠʡ ʤʝʭʘʥʽʟʤ ʩʤʝʨʪʽ ʧʨʠ 

ʤʘʩʠʚʥʠʭ ʢʨʦʚʦʪʝʯʘʭ [5]. 

ʆʩʦʙʣʠʚʝ ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʨʘʥʥʻ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ 

ʬʽʙʨʠʥʦʛʝʥʫ, ʷʢʠʡ ʫ ʚʘʛʽʪʥʠʭ ʻ ʥʘʡʯʫʪʣʠʚʽʰʠʤ ʤʘʨʢʝʨʦʤ ʪʷʞʢʦʩʪʽ ʢʨʦʚʦʪʝʯʽ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʢʦʥʮʝʥʪʨʘʮʽʷ <2 ʛ/ʣ ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʨʽʟʢʠʤ 

ʧʽʜʚʠʱʝʥʥʷʤ ʨʠʟʠʢʫ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʢʨʦʚʦʪʝʯʽ ʪʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʭʽʨʫʨʛʽʯʥʦʛʦ 

ʚʪʨʫʯʘʥʥʷ, ʪʦʜʽ ʷʢ ʩʚʦʻʯʘʩʥʘ ʢʦʨʝʢʮʽʷ ʬʽʙʨʠʥʦʛʝʥʫ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʦʙʩʷʛ 

ʢʨʦʚʦʚʪʨʘʪʠ ʪʘ ʧʦʢʨʘʱʠʪʠ ʛʝʤʦʩʪʘʪʠʯʥʠʡ ʢʦʥʪʨʦʣʴ. ʎʝ ʨʦʙʠʪʴ ʬʽʙʨʠʥʦʛʝʥ 

ʦʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʨʝʜʠʢʪʦʨʽʚ ʽ ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʤʽʰʝʥʝʡ ʫ ʩʫʯʘʩʥʦʤʫ 

ʘʢʫʰʝʨʩʪʚʽ [6]. 

ʂʦʥʮʝʧʮʽʷ damage control resuscitation, ʘʜʘʧʪʦʚʘʥʘ ʟ ʪʨʘʚʤʘʪʦʣʦʛʽʾ, ʩʪʘʣʘ 

ʬʫʥʜʘʤʝʥʪʦʤ ʩʫʯʘʩʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʣʽʢʫʚʘʥʥʷ ʘʢʫʰʝʨʩʴʢʠʭ ʢʨʦʚʦʪʝʯ ʽ 

ʧʝʨʝʜʙʘʯʘʻ ʧʨʽʦʨʠʪʝʪ ʨʘʥʥʴʦʾ ʢʦʨʝʢʮʽʾ ʢʦʘʛʫʣʦʧʘʪʽʾ ʥʘʜ ʦʙôʻʤʦʤ ʽʥʬʫʟʽʡʥʦʾ 

ʪʝʨʘʧʽʾ. ʂʣʽʥʽʯʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʽʻʾ ʩʪʨʘʪʝʛʽʾ ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ 

ʣʝʪʘʣʴʥʽʩʪʴ ʜʦ 10ï15% ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 25ï30% ʧʨʠ ʪʨʘʜʠʮʽʡʥʠʭ ʧʽʜʭʦʜʘʭ, 

ʟʘʚʜʷʢʠ ʟʘʧʦʙʽʛʘʥʥʶ ʤʝʪʘʙʦʣʽʯʥʽʡ ʜʝʢʦʤʧʝʥʩʘʮʽʾ ʪʘ ʩʪʘʙʽʣʽʟʘʮʽʾ ʩʠʩʪʝʤʠ 
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ʛʝʤʦʩʪʘʟʫ [7]. 

ʋʣʴʪʨʘʟʚʫʢʦʚʘ ʜʽʘʛʥʦʩʪʠʢʘ ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʰʚʠʜʢʽʡ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʧʨʠʯʠʥ ʢʨʦʚʦʪʝʯʽ, ʜʦʟʚʦʣʷʶʯʠ ʚʠʷʚʠʪʠ ʜʦ 80ï90% ʩʪʨʫʢʪʫʨʥʠʭ ʧʘʪʦʣʦʛʽʡ ʫ 

ʧʝʨʰʽ ʭʚʠʣʠʥʠ ʧʽʩʣʷ ʨʦʟʚʠʪʢʫ ʫʩʢʣʘʜʥʝʥʥʷ. ʎʝ ʚʢʣʶʯʘʻ ʨʝʪʝʥʮʽʶ ʧʣʘʮʝʥʪʠ, 

ʘʪʦʥʠʶ ʤʘʪʢʠ, ʛʝʤʘʪʦʤʝʪʨʫ ʪʘ ʨʦʟʨʠʚʠ ʤʘʪʢʠ, ʧʨʠʯʦʤʫ ʰʚʠʜʢʽʩʪʴ ʧʦʩʪʘʥʦʚʢʠ 

ʜʽʘʛʥʦʟʫ ʤʘʻ ʧʨʷʤʠʡ ʚʧʣʠʚ ʥʘ ʚʠʞʠʚʘʥʽʩʪʴ: ʢʦʞʥʽ 10 ʭʚʠʣʠʥ ʟʘʪʨʠʤʢʠ 

ʘʩʦʮʽʶʶʪʴʩʷ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʨʠʟʠʢʫ ʪʷʞʢʠʭ ʫʩʢʣʘʜʥʝʥʴ ʥʘ 5ï8% [8]. 

ʆʨʛʘʥʽʟʘʮʽʡʥʽ ʤʦʜʝʣʽ ʨʝʘʛʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʢʫʰʝʨʩʴʢʠʭ 

rapid response teams, ʜʝʤʦʥʩʪʨʫʶʪʴ ʩʫʪʪʻʚʝ ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʜʦ ʧʦʯʘʪʢʫ 

ʣʽʢʫʚʘʥʥʷ ð ʟ 25ï30 ʜʦ 8ï12 ʭʚʠʣʠʥ, ʱʦ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʧʦʪʫʞʥʠʭ 

ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʬʘʢʪʦʨʽʚ ʟʥʠʞʝʥʥʷ ʤʘʪʝʨʠʥʩʴʢʦʾ ʩʤʝʨʪʥʦʩʪʽ. ʉʘʤʝ 

ʦʨʛʘʥʽʟʘʮʽʡʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ ʯʘʩʪʦ ʚʠʟʥʘʯʘʻ ʢʣʽʥʽʯʥʠʡ ʨʝʟʫʣʴʪʘʪ ʥʘʚʽʪʴ 

ʙʽʣʴʰʝ, ʥʽʞ ʦʢʨʝʤʽ ʤʝʜʠʯʥʽ ʚʪʨʫʯʘʥʥʷ [9]. 

ʉʠʤʫʣʷʮʽʡʥʝ ʥʘʚʯʘʥʥʷ ʧʝʨʩʦʥʘʣʫ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʤʘʩʠʚʥʦʾ ʢʨʦʚʦʪʝʯʽ ʥʘ 40ï60% ʪʘ ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʜʦ ʘʢʪʠʚʘʮʽʾ 

ʧʨʦʪʦʢʦʣʽʚ ʧʨʠʙʣʠʟʥʦ ʥʘ 30%, ʬʦʨʤʫʶʯʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʢʦʤʘʥʜʥʽ ʘʣʛʦʨʠʪʤʠ 

ʜʽʡ ʫ ʢʨʠʪʠʯʥʠʭ ʩʠʪʫʘʮʽʷʭ. ʎʝ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʚ ʘʢʫʰʝʨʩʪʚʽ, ʜʝ ʢʦʞʥʘ 

ʭʚʠʣʠʥʘ ʟʘʪʨʠʤʢʠ ʧʨʷʤʦ ʚʧʣʠʚʘʻ ʥʘ ʦʙʩʷʛ ʚʪʨʘʯʝʥʦʾ ʢʨʦʚʽ ʪʘ ʨʠʟʠʢ ʰʦʢʫ [10]. 

ʃʘʢʪʘʪ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʯʫʪʣʠʚʽʰʠʭ ʤʘʨʢʝʨʽʚ ʪʢʘʥʠʥʥʦʾ ʛʽʧʦʧʝʨʬʫʟʽʾ, ʽ ʡʦʛʦ 

ʧʽʜʚʠʱʝʥʥʷ ʧʦʥʘʜ 4 ʤʤʦʣʴ/ʣ ʘʩʦʮʽʶʻʪʴʩʷ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʨʠʟʠʢʫ ʤʘʪʝʨʠʥʩʴʢʦʾ 

ʩʤʝʨʪʥʦʩʪʽ ʫ 3ï5 ʨʘʟʽʚ. ʁʦʛʦ ʜʠʥʘʤʽʢʘ ʻ ʟʥʘʯʥʦ ʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʦʶ, ʥʽʞ 

ʪʨʘʜʠʮʽʡʥʽ ʛʝʤʦʜʠʥʘʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʦʩʦʙʣʠʚʦ ʫ ʨʘʥʥʽʡ ʬʘʟʽ ʛʝʤʦʨʘʛʽʯʥʦʛʦ 

ʰʦʢʫ, ʢʦʣʠ ʢʣʽʥʽʯʥʽ ʦʟʥʘʢʠ ʱʝ ʤʦʞʫʪʴ ʙʫʪʠ ʚʽʜʥʦʩʥʦ ʢʦʤʧʝʥʩʦʚʘʥʠʤʠ [11]. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʮʠʬʨʦʚʠʭ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʢʨʦʚʦʚʪʨʘʪʠ 

ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʧʦʭʠʙʢʫ ʦʮʽʥʢʠ ʜʦ ʤʝʥʰ ʥʽʞ 10%, ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʙʝʟʧʝʨʝʨʚʥʠʡ ʢʦʥʪʨʦʣʴ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ʎʝ ʩʫʪʪʻʚʦ ʟʤʝʥʰʫʻ ʚʧʣʠʚ ʣʶʜʩʴʢʦʛʦ 

ʬʘʢʪʦʨʘ ʪʘ ʧʽʜʚʠʱʫʻ ʪʦʯʥʽʩʪʴ ʧʨʠʡʥʷʪʪʷ ʢʣʽʥʽʯʥʠʭ ʨʽʰʝʥʴ ʫ ʧʦʣʦʛʦʚʠʭ ʟʘʣʘʭ ʽ 

ʦʧʝʨʘʮʽʡʥʠʭ [12]. 

ʂʣ̔ʥʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʝʤʦʥʩʪʨʫʶʪʴ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ QBL ʫ ʨʫʪʠʥʥʽʡ 

ʧʨʘʢʪʠʮʽ ʟʥʠʞʫʻ ʯʘʩʪʦʪʫ ʤʘʩʠʚʥʠʭ ʪʨʘʥʩʬʫʟʽʡ ʥʘ 20ï35% ʪʘ ʦʧʝʨʘʪʠʚʥʠʭ 
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ʚʪʨʫʯʘʥʴ ʥʘ 10ï20%, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʡʦʛʦ ʟʥʘʯʝʥʥʷ ʷʢ ʽʥʩʪʨʫʤʝʥʪʫ ʨʘʥʥʴʦʛʦ 

ʧʦʧʝʨʝʜʞʝʥʥʷ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʷʞʢʠʭ ʘʢʫʰʝʨʩʴʢʠʭ ʫʩʢʣʘʜʥʝʥʴ [13]. 

ʉʪʨʘʪʠʬʽʢʘʮʽʷ ʨʠʟʠʢʫ ʱʝ ʜʦ ʧʦʯʘʪʢʫ ʧʦʣʦʛʽʚ ʜʦʟʚʦʣʷʻ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʜʦ 

60% ʧʘʮʽʻʥʪʦʢ ʽʟ ʧʽʜʚʠʱʝʥʦʶ ʡʤʦʚʽʨʥʽʩʪʶ ʢʨʦʚʦʪʝʯʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʟʘʚʯʘʩʥʫ 

ʧʽʜʛʦʪʦʚʢʫ ʢʨʦʚʦʧʨʦʜʫʢʪʽʚ ʽ ʤʫʣʴʪʠʜʠʩʮʠʧʣʽʥʘʨʥʦʾ ʢʦʤʘʥʜʠ, ʩʢʦʨʦʯʫʶʯʠ ʯʘʩ 

ʜʦ ʚʪʨʫʯʘʥʥʷ ʤʘʡʞʝ ʥʘ 50% ʫ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʩʪʘʥʜʘʨʪʥʦʶ ʦʨʛʘʥʽʟʘʮʽʻʶ ʜʦʧʦʤʦʛʠ 

[14]. 

ʋʟʘʛʘʣʴʥʝʥʥʷ ʩʫʯʘʩʥʠʭ ʜʘʥʠʭ ʧʽʜʪʚʝʨʜʞʫʻ, ʱʦ ʦʙôʻʢʪʠʚʥʠʡ ʤʦʥʽʪʦʨʠʥʛ 

ʢʨʦʚʦʚʪʨʘʪʠ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʭ ʚʪʨʫʯʘʥʴ ʫ ʩʫʯʘʩʥʦʤʫ ʘʢʫʰʝʨʩʪʚʽ, 

ʷʢʠʡ ʚʧʣʠʚʘʻ ʥʘ ʚʩʽ ʢʣʶʯʦʚʽ ʣʘʥʢʠ ʧʘʪʦʬʽʟʽʦʣʦʛʽʾ ʘʢʫʰʝʨʩʴʢʠʭ ʢʨʦʚʦʪʝʯ ð ʚʽʜ 

ʨʘʥʥʴʦʛʦ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʜʦ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ð ʽ ʩʘʤʝ ʪʦʤʫ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʙʘʟʦʚʠʡ ʢʦʤʧʦʥʝʥʪ ʩʪʨʘʪʝʛʽʡ ʟʥʠʞʝʥʥʷ ʤʘʪʝʨʠʥʩʴʢʦʾ 

ʩʤʝʨʪʥʦʩʪʽ ʫ ʛʣʦʙʘʣʴʥʦʤʫ ʤʘʩʰʪʘʙʽ [15]. 

ʋʟʘʛʘʣʴʥʶʶʯʠ ʩʫʯʘʩʥʽ ʜʘʥʽ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʟʥʠʞʝʥʥʷ 

ʤʘʪʝʨʠʥʩʴʢʦʾ ʩʤʝʨʪʥʦʩʪʽ ʧʨʠ ʧʽʩʣʷʧʦʣʦʛʦʚʠʭ ʢʨʦʚʦʪʝʯʘʭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝ ʣʠʰʝ 

ʝʬʝʢʪʠʚʥʽʩʪʶ ʦʢʨʝʤʠʭ ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʚʪʨʫʯʘʥʴ, ʘ ʥʘʩʘʤʧʝʨʝʜ ʟʜʘʪʥʽʩʪʶ 

ʩʠʩʪʝʤʠ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʩʚʦʻʯʘʩʥʦ ʽ ʪʦʯʥʦ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʦʙʩʷʛ ʢʨʦʚʦʚʪʨʘʪʠ 

ʪʘ ʜʠʥʘʤʽʢʫ ʛʝʤʦʜʠʥʘʤʽʯʥʠʭ ʧʦʨʫʰʝʥʴ. ʆʙôʻʢʪʠʚʥʽ ʤʝʪʦʜʠ ʦʮʽʥʢʠ, ʟʦʢʨʝʤʘ 

quantitative blood loss, ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʣʘʙʦʨʘʪʦʨʥʠʤʠ ʤʘʨʢʝʨʘʤʠ ʧʝʨʬʫʟʽʾ, 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʤʠ ʧʨʦʪʦʢʦʣʘʤʠ ʤʘʩʠʚʥʦʾ ʪʨʘʥʩʬʫʟʽʾ ʪʘ 

ʤʫʣʴʪʠʜʠʩʮʠʧʣʽʥʘʨʥʦʶ ʦʨʛʘʥʽʟʘʮʽʻʶ ʜʦʧʦʤʦʛʠ ʬʦʨʤʫʶʪʴ ʮʽʣʽʩʥʫ ʤʦʜʝʣʴ 

ʨʘʥʥʴʦʛʦ ʚʪʨʫʯʘʥʥʷ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʨʦʟʽʨʚʘʪʠ ʢʨʠʪʠʯʥʠʡ ʯʘʩʦʚʠʡ ʽʥʪʝʨʚʘʣ ʤʽʞ 

ʧʦʯʘʪʢʦʤ ʢʨʦʚʦʪʝʯʽ ʪʘ ʾʾ ʢʦʨʝʢʮʽʻʶ. ʉʘʤʝ ʽʥʪʝʛʨʘʮʽʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ, ʢʣʽʥʽʯʥʠʭ ʽ 

ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʧʽʜʭʦʜʽʚ ʟʘʙʝʟʧʝʯʫʻ ʥʘʡʙʽʣʴʰʠʡ ʧʦʪʝʥʮʽʘʣ ʚʧʣʠʚʫ ʥʘ 

ʤʘʪʝʨʠʥʩʴʢʽ ʨʝʟʫʣʴʪʘʪʠ, ʧʝʨʝʚʦʜʷʯʠ ʘʢʫʰʝʨʩʪʚʦ ʚʽʜ ʨʝʘʢʪʠʚʥʦʾ ʜʦ ʧʨʦʘʢʪʠʚʥʦʾ 

ʤʦʜʝʣʽ ʚʝʜʝʥʥʷ ʛʝʤʦʨʘʛʽʯʥʠʭ ʫʩʢʣʘʜʥʝʥʴ. 
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Abstract:  The results of hydrochemical analysis of spring water established 

average mineralization, average annual chemical composition, which differs from 

regulatory indicators (especially for drinking water standards) due to an increase in 

the absolute and relative concentration of ions of anthropogenic origin. The quality of 

spring water is sufficient for domestic use, but insufficient for drinking water supply. 
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Student work in student scientific societies (SSS) allows students not only to 

acquire ready-made knowledge, but also to acquire it independently, developing 

creative The use of students' practical skills in research work is a key element in 

improving the quality of higher education, ensuring the integration of theoretical 

knowledge with scientific research and professional activities. 

Student scientists of chemical disciplines carried out work on the determination 

of calcium and magnesium ions in some pharmacopoeial preparations [1, p. 28], 

improved the methods of complexometry of magnesium and calcium content using 

various indicators [2, p. 38]. The purpose of this study is to determine the biogenic 

elements in the water of the Dnipro River. 
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The acidity (pH) of water is one of the most important indicators of water 

quality, which determines the nature of chemical and biological processes occurring 

in water. The concentration of hydrogen ions in water is an indirect indicator of the 

Carbon content [3, p. 95] and determines the nature of a number of biological 

processes that affect respiration and metabolism, therefore determining pH during 

water testing is mandatory. Due to the dependence of pH on the ratio of different 

forms of carbonic acid, the active reaction of the aquatic environment had seasonal 

and daily changes. In the daily course, pH had minimal values in the pre-morning 

hours, when the water reaction becomes acidic due to the accumulation of CO2 and 

H2CO3 [3, ʨ. 101]. Depending on the pH value, the rate of chemical reactions, the 

degree of corrosiveness of the water, and the toxicity of pollutants can vary. In river 

waters, the pH usually ranges from 6.5 to 8.5 [3, ʨ. 121]. 

The acidity of the water was determined by the potentiometric method using a 

pH meter. The pH of the water ranged from neutral to slightly alkaline (7.2 ï 7.6). 

The alkalinity of water characterizes the ability of natural waters to neutralize 

hydrogen ions. 

The main components that bind hydrogen ions in most natural waters are 

HCO3
- 

and CO3
2-
 ions, so the alkalinity of water is determined by the content of 

bicarbonate and carbonate ions. The alkalinity of the water and the content of 

bicarbonate and carbonate ions in the water were determined by titration with a 

solution of hydrochloric acid in the presence of methyl orange indicator. The 

alkalinity of the water varied from 3.4 mmol/dm
3
 to 4.0 mmol/dm

3
. 

The presence of organic substances characterizes the oxidability of water. This 

indicator allows you to assess the overall pollution of water with organic substances. 

Increased oxidability of water may indicate its pollution by wastewater. 

Therefore, the oxidation of water is an assessment of its quality as an indicator 

of pollution by organic and inorganic compounds; the higher the oxidation of water, 

the worse its quality. The permanganate oxidation of water was determined by the 

Kubel method and a conclusion was made about the compliance of the water with 

established standards (in the norm for surface waters ï the optimal value is 
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10-15 mg/dm
3
 (O2), up to 30 mg/dm

3
 (O2) is allowed. 

Permanganate oxidation of water was within normal limits. Biogenic elements 

include nitrogen, phosphorus, silicon and iron in various compounds. They are 

necessary for the development of living organisms. The concentration of biogenic 

elements and their regime completely depend on the intensity of biochemical and 

biological processes occurring in water bodies. Nitrogen is a major component of 

living organisms. In nature, particularly in water bodies, there is a constant cycle of 

nitrogen compounds involving numerous processes in both living and non-living 

nature. The decomposition of proteins in water bodies produces ammonia, which over 

time is oxidized to nitrites and nitrates. The largest polluters of natural waters with 

ammonia are livestock farms, and the largest polluters of nitrates are surface water 

from fields and wastewater from chemical industries. 

They cause rapid growth of blue-green algae and disruption of the functioning 

of aquatic ecosystems. Nitrogen is one of the most important limiting nutrients. Its 

high content in water accelerates eutrophication processes. Phosphorus is one of the 

most important nutrients. 

Plants and animals consume its compounds, and when they die, 

phosphorus-containing substances are released back into the environment. 

Phosphorus compounds enter water bodies with surface waters that wash them away 

from fields where they are applied as fertilizers; with wastewater from the production 

of orthophosphoric acid, phosphates and superphosphate; with household waters and 

waste in the composition of detergents 

Thus, under the influence of anthropogenic factors, the content of phosphates, 

nitrates, nitrites and ammonium nitrogen increases in natural waters. Determining the 

concentration of these ions in water allows us to assess the level of water pollution by 

organic residues. Photometric analysis was used to determine the biogenic elements 

in water. The concentration of ammonium nitrogen was determined by the 

photocolorimetric method with Nessler's reagent, nitrites ï with Griess reagent, 

nitrates ï with sodium salicylate, and phosphates ï with ammonium molybdate in the 

presence of ascorbic acid. 
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Water mineralization is the total amount of minerals dissolved in it. The level 

of salt content in water varies in different geological regions due to different 

solubility of minerals. Very low mineralization (up to 100 mg/l) worsens water 

quality, and water devoid of salts is generally considered harmful because it reduces 

the osmotic pressure inside the cells. The mineralization of water in the Dnipro River 

ranged from 0.546 to 0.720 g/dm
3
. 

Thus, the work performed showed that the water of the Dnipro River has an 

average mineralization; the current average annual chemical composition of river 

water differs from the regulatory indicators (especially for sweat production 

standards) due to an increase in the absolute and relative concentrations of ions of 

anthropogenic origin. 

According to the results of hydrochemical analysis, the quality of the natural 

water of the Dnipro River was found to be sufficient for domestic use, but the quality 

of the natural water was insufficient for drinking water supply. 
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Abstract. The electrochemical oxidation of remdesivir on Ag2O2-based 

composites follows a complex, branched mechanism investigated in this research. 

Silver (I, III) oxide acts as a potent oxidant, facilitating the stepwise degradation of 

the remdesivir molecule, starting with the highly reactive pentose fragment. 

Subsequent stages include the oxidation of pyridinic nitrogen and the formation of 

polymeric structures on the electrode surface through multiple scenarios. This study 

identifies specific chemical stages, such as N-oxidation and electropolymerization, 

that contribute to the generation of the analytical signal. 

The theoretical mapping of these oxidative pathways is crucial for 

understanding the sensor's selectivity and sensitivity towards the target drug 

molecule.  

Keywords: remdesivir, oxidation mechanism, Ag2O2, pentose fragment, 

electropolymerization. 

 

Introduction. The chemical complexity of Remdesivir, characterized by 

multiple electron-accepting groups, necessitates the use of potent oxidants for anodic 

detection [1, p. 2330]. Silver (I, III) oxide (Ag2O2) provides the required oxidative 

capacity, leveraging its historical utility in high-efficiency gas filtration for current 

electroanalytical applications [2, p. 645]. 
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Aim. This study aims to map the specific chemical transformations and 

identify the branched polymerization scenarios occurring on the modified electrode 

surface. 

Materials and Methods. The research utilizes a theoretical mechanism 

involving the Ag2O2 ï Squaraine Dye composite. The silver (I, III) oxide acts as the 

primary oxidant, facilitating the electron transfer from the drug molecule to the 

electrode surface [3, p. 1]. 

Results and Discussion. The Remdesivir molecule contains four distinct 

fragments capable of oxidation: the pentose fragment, the pyridinic nitrogen, the 

passivated phenolic ring, and the pyrrolic moiety [1, p. 2327]. 

The electrooxidation sequence is determined by the facility of the oxidation 

process [4, p. 532]. The pentose fragment is oxidized first due to its favorable kinetic 

profile [5, p. 2]. This initial step leads to a branched mechanism: the process may 

proceed via N-oxidation (r21) or follow two distinct electropolymerization scenarios 

(r22 and r23). The branched nature of the process emerges after the initial pentose 

oxidation, where multiple pathways compete depending on the surface conditions. 

Despite this complexity, the sequential nature of the transformations ensures a 

structured development of the analytical signal. 

Conclusion. The mapping of these pathways confirms that the branched 

mechanism, while dynamic, produces a reliable and reproducible response, with the 

pentose fragment oxidation serving as the primary kinetic gateway for drug 

determination. 
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ʋɼʂ 504.06:004 

ʎʀʌʈʆɺɽ ɿɸɹʈʋɼʅɽʅʅʗ: ʇʈʀʍʆɺɸʅɸ ɽʂʆʃʆɻɯʏʅɸ ʎɯʅɸ 

ʎʀʌʈʆɺʆɰ ɽʇʆʍʀ 

 

ʄʘʢʦʚʝʮʴʢʘ ʆʣʝʥʘ ʆʣʝʢʩʽʾʚʥʘ 

ʉʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʭʽʤʽʾ ʪʘ ʝʢʦʣʦʛʽʾ 

ʌʦʤʠʯʦʚʘ ɯʨʠʥʘ ʖʨʽʾʚʥʘ, 

ʉʽʯʢʘʨʝʥʢʦ ɸʣʽʥʘ ɸʥʜʨʽʾʚʥʘ 

ʉʪʫʜʝʥʪʢʠ 

ʆʜʝʩʴʢʘ ʜʝʨʞʘʚʥʘ ʘʢʘʜʝʤʽʷ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʘʨʭʽʪʝʢʪʫʨʠ 

ʤ. ʆʜʝʩʘ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʋ ʩʪʘʪʪʽ ʜʦʩʣʽʜʞʝʥʦ ʧʨʦʙʣʝʤʫ ʮʠʬʨʦʚʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʷʢ 

ʦʜʥʦʛʦ ʟ ʥʦʚʽʪʥʽʭ ʽ ʤʘʣʦʧʦʤʽʪʥʠʭ ʯʠʥʥʠʢʽʚ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ. 

ʈʦʟʛʣʷʥʫʪʦ ʦʩʥʦʚʥʽ ʜʞʝʨʝʣʘ ʮʠʬʨʦʚʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ: ʮʝʥʪʨʠ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, 

ʝʣʝʢʪʨʦʥʥʘ ʧʦʰʪʘ, ʭʤʘʨʥʽ ʩʝʨʚʽʩʠ, ʩʠʩʪʝʤʠ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ ʝʣʝʢʪʨʦʥʥʽ 

ʚʽʜʭʦʜʠ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʤʘʩʰʪʘʙʠ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʮʠʬʨʦʚʦʾ ʽʥʜʫʩʪʨʽʾ ʪʘ ʾʾ 

ʯʘʩʪʢʫ ʫ ʛʣʦʙʘʣʴʥʠʭ ʚʠʢʠʜʘʭ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ. ɼʝʪʘʣʴʥʦ ʚʠʩʚʽʪʣʝʥʦ ʝʢʦʣʦʛʽʯʥʽ 

ʥʘʩʣʽʜʢʠ ï ʟʨʦʩʪʘʥʥʷ ʚʫʛʣʝʮʝʚʦʛʦ ʩʣʽʜʫ, ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʽʚ ʽ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ 

ʚʘʞʢʠʤʠ ʤʝʪʘʣʘʤʠ ʟ ʝʣʝʢʪʨʦʥʥʠʭ ʚʽʜʭʦʜʽʚ, ʪʝʧʣʦʚʝ ʟʘʙʨʫʜʥʝʥʥʷ ʩʝʨʝʜʦʚʠʱʘ. 

ʆʙˇʨʫʥʪʦʚʘʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʨʦʟʚʠʪʢʫ çʟʝʣʝʥʠʭè ʜʘʪʘ-ʮʝʥʪʨʽʚ, ʧʝʨʝʭʦʜʫ ʥʘ ʚʽʜʥʦʚʣʶʚʘʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ ʪʘ 

ʬʦʨʤʫʚʘʥʥʷ ʢʫʣʴʪʫʨʠ ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʩʧʦʞʠʚʘʥʥʷ. ɿʨʦʙʣʝʥʦ 

ʚʠʩʥʦʚʦʢ, ʱʦ ʟʤʝʥʰʝʥʥʷ ʮʠʬʨʦʚʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʪʨʝʙʫʻ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʧʽʜʭʦʜʫ, ʷʢʠʡ ʧʦʻʜʥʫʻ ʪʝʭʥʦʣʦʛʽʯʥʽ, ʝʢʦʣʦʛʽʯʥʽ ʪʘ ʧʦʚʝʜʽʥʢʦʚʽ ʟʘʭʦʜʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʮʠʬʨʦʚʝ ʟʘʙʨʫʜʥʝʥʥʷ, ʝʣʝʢʪʨʦʥʥʽ ʚʽʜʭʦʜʠ, ʚʫʛʣʝʮʝʚʠʡ 

ʩʣʽʜ, ʮʝʥʪʨʠ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ, ʝʢʦʣʦʛʽʷ. 
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ʉʪʨʽʤʢʠʡ ʨʦʟʚʠʪʦʢ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠʣʽʪʴ 

ʜʦʢʦʨʽʥʥʦ ʟʤʽʥʠʚ ʫʩʽ ʩʬʝʨʠ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɯʥʪʝʨʥʝʪ, ʭʤʘʨʥʽ ʦʙʯʠʩʣʝʥʥʷ, 

ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ, IoT (ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ) ï ʮʽ ʪʝʭʥʦʣʦʛʽʾ ʩʪʘʣʠ ʥʝʚʽʜ'ʻʤʥʦʶ 

ʯʘʩʪʠʥʦʶ ʩʫʯʘʩʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ. ʉʫʯʘʩʥʝ ʩʫʩʧʽʣʴʩʪʚʦ ʚʩʝ ʙʽʣʴʰʝ ʧʦʢʣʘʜʘʻʪʴʩʷ 

ʥʘ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ: ʚʽʜ ʝʣʝʢʪʨʦʥʥʦʾ ʧʦʰʪʠ ʡ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ ʜʦ 

ʛʣʦʙʘʣʴʥʠʭ ʩʠʩʪʝʤ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ. ʎʠʬʨʦʚʽʟʘʮʽʷ ʟʘʙʝʟʧʝʯʫʻ ʰʚʠʜʢʠʡ 

ʦʙʤʽʥ ʽʥʬʦʨʤʘʮʽʻʶ, ʧʽʜʚʠʱʫʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʘʮʽ ʪʘ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ 

ʛʣʦʙʘʣʴʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ [1]. 

ɺʦʜʥʦʯʘʩ ʟʚʦʨʦʪʥʠʤ ʙʦʢʦʤ ʮʠʬʨʦʚʦʾ ʨʝʚʦʣʶʮʽʾ ʻ ʤʘʩʰʪʘʙʥʠʡ ʚʧʣʠʚ ʥʘ 

ʥʘʚʢʦʣʠʰʥʻ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʷʢʠʡ ʜʽʩʪʘʚ ʥʘʟʚʫ çʮʠʬʨʦʚʝ ʟʘʙʨʫʜʥʝʥʥʷè 

(ʘʥʛʣ. digital pollution). ʎʝʡ ʬʝʥʦʤʝʥ ʯʘʩʪʦ ʥʘʟʠʚʘʶʪʴ çʥʝʚʠʜʠʤʠʤ ʩʤʦʛʦʤè ï 

ʚʠʢʠʜʘʤʠ ʚʫʛʣʝʮʶ, ʩʧʨʠʯʠʥʝʥʠʤʠ ʨʦʙʦʪʦʶ ʩʝʨʚʝʨʽʚ, ʟʙʝʨʽʛʘʥʥʷʤ ʝʣʝʢʪʨʦʥʥʠʭ 

ʣʠʩʪʽʚ ʽ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷʤ ʮʠʬʨʦʚʠʭ ʩʠʩʪʝʤ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʟʫʤʦʚʣʝʥʘ ʢʽʣʴʢʦʤʘ 

ʯʠʥʥʠʢʘʤʠ. ʇʦ-ʧʝʨʰʝ, ʦʙʩʷʛ ʛʝʥʝʨʦʚʘʥʠʭ ʣʶʜʩʪʚʦʤ ʜʘʥʠʭ ʧʦʜʚʦʶʻʪʴʩʷ 

ʧʨʠʙʣʠʟʥʦ ʢʦʞʥʽ ʜʚʘ ʨʦʢʠ: ʟʘ ʧʨʦʛʥʦʟʘʤʠ, ʜʦ 2030 ʨʦʢʫ ʱʦʨʽʯʥʠʡ ʦʙʩʷʛ ʜʘʥʠʭ 

ʧʝʨʝʚʠʱʠʪʴ 120 ʟʝʪʘʙʘʡʪ (ZB). 1 ZB = 1 ʪʨʠʣʴʡʦʥ ʛʽʛʘʙʘʡʪʽʚ. ʇʦ-ʜʨʫʛʝ, 

ʮʠʬʨʦʚʠʡ ʩʝʢʪʦʨ ʚʞʝ ʩʴʦʛʦʜʥʽ ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʟʘ 3,7-4% ʛʣʦʙʘʣʴʥʠʭ ʚʠʢʠʜʽʚ 

ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ï ʙʽʣʴʰʝ, ʥʽʞ ʘʚʽʘʮʽʡʥʘ ʛʘʣʫʟʴ. ʇʦ-ʪʨʝʪʻ, ʱʦʨʦʢʫ ʫ ʩʚʽʪʽ 

ʫʪʚʦʨʶʻʪʴʩʷ ʧʦʥʘʜ 53 ʤʣʥ ʪʦʥʥ ʝʣʝʢʪʨʦʥʥʠʭ ʚʽʜʭʦʜʽʚ, ʽ ʮʝʡ ʧʦʢʘʟʥʠʢ ʥʝʚʧʠʥʥʦ 

ʟʨʦʩʪʘʻ [2, 3].  

ʇʦʧʨʠ ʤʘʩʰʪʘʙʥʽʩʪʴ ʧʨʦʙʣʝʤʠ, ʮʠʬʨʦʚʝ ʟʘʙʨʫʜʥʝʥʥʷ ʟʘʣʠʰʘʻʪʴʩʷ 

ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʠʤ ʧʦʨʽʚʥʷʥʦ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʚʠʜʘʤʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʚʧʣʠʚʫ. ɺʽʜʩʫʪʥʽʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʦʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʣʽʜʫ 

ʮʠʬʨʦʚʦʾ ʽʥʜʫʩʪʨʽʾ ʛʘʣʴʤʫʻ ʨʦʟʨʦʙʢʫ ʝʬʝʢʪʠʚʥʠʭ ʨʝʛʫʣʷʪʦʨʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʪʘ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ. 

ʎʠʬʨʦʚʝ ʟʘʙʨʫʜʥʝʥʥʷ ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʥʝʛʘʪʠʚʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʥʘʩʣʽʜʢʽʚ, 

ʱʦ ʚʠʥʠʢʘʶʪʴ ʫʥʘʩʣʽʜʦʢ ʚʠʨʦʙʥʠʮʪʚʘ, ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʫʪʠʣʽʟʘʮʽʾ ʮʠʬʨʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʽ ʧʨʠʩʪʨʦʾʚ, ʘ ʪʘʢʦʞ ʫ ʨʝʟʫʣʴʪʘʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʮʠʬʨʦʚʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʆʩʦʙʣʠʚʽʩʪʶ ʮʠʬʨʦʚʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʻ ʡʦʛʦ ʧʨʠʭʦʚʘʥʠʡ 
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ʭʘʨʘʢʪʝʨ. ʂʦʨʠʩʪʫʚʘʯʽ ʥʝ ʙʘʯʘʪʴ ʬʽʟʠʯʥʠʭ ʥʘʩʣʽʜʢʽʚ ʥʘʜʩʠʣʘʥʥʷ ʧʦʚʽʜʦʤʣʝʥʴ 

ʘʙʦ ʟʙʝʨʝʞʝʥʥʷ ʬʘʡʣʽʚ, ʪʦʤʫ ʯʘʩʪʦ ʥʝʜʦʦʮʽʥʶʶʪʴ ʝʢʦʣʦʛʽʯʥʫ ʮʽʥʫ ʮʠʬʨʦʚʦʾ 

ʘʢʪʠʚʥʦʩʪʽ. ʅʘʩʧʨʘʚʜʽ ʙʫʜʴ-ʷʢʘ ʮʠʬʨʦʚʘ ʦʧʝʨʘʮʽʷ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʝʨʚʝʨʽʚ, ʤʝʨʝʞʝʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʩʠʩʪʝʤ ʦʭʦʣʦʜʞʝʥʥʷ, ʷʢʽ 

ʧʦʪʨʝʙʫʶʪʴ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ʈʝʘʣʴʥʘ ʝʢʦʣʦʛʽʯʥʘ ʮʽʥʘ ʮʠʬʨʦʚʠʭ 

ʟʚʠʯʦʢ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʠʩʦʢʦʶ. 

ʆʩʥʦʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʮʠʬʨʦʚʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʻ: ʎʝʥʪʨʠ ʦʙʨʦʙʢʠ ʜʘʥʠʭ 

(ʎʆɼ, ʜʘʪʘ-ʮʝʥʪʨʠ); ʝʣʝʢʪʨʦʥʥʘ ʧʦʰʪʘ ʪʘ ʭʤʘʨʥʽ ʩʭʦʚʠʱʘ; ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ʪʘ 

ʧʦʪʦʢʦʚʝ ʚʽʜʝʦ; ʢʨʠʧʪʦʚʘʣʶʪʥʽ ʪʝʭʥʦʣʦʛʽʾ; ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ; ʚʠʨʦʙʥʠʮʪʚʦ ʡ 

ʫʪʠʣʽʟʘʮʽʷ ʝʣʝʢʪʨʦʥʥʠʭ ʧʨʠʩʪʨʦʾʚ; ʥʘʜʤʽʨʥʝ ʟʙʝʨʽʛʘʥʥʷ ʮʠʬʨʦʚʠʭ ʜʘʥʠʭ. ʂʦʞʥʝ 

ʟ ʮʠʭ ʜʞʝʨʝʣ ʨʦʙʠʪʴ ʩʚʽʡ ʚʥʝʩʦʢ ʫ ʟʘʛʘʣʴʥʠʡ ʝʢʦʣʦʛʽʯʥʠʡ ʩʣʽʜ ʮʠʬʨʦʚʦʾ 

ʮʠʚʽʣʽʟʘʮʽʾ. 

ʎʝʥʪʨʠ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʽ ʾʭʥʽʡ ʝʥʝʨʛʝʪʠʯʥʠʡ ʩʣʽʜ. ʆʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ 

ʮʠʬʨʦʚʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʟ ʝʥʝʨʛʝʪʠʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʻ ʎʝʥʪʨʠ ʦʙʨʦʙʢʠ ʜʘʥʠʭ 

(ʎʆɼ). ʉʫʯʘʩʥʽ ʜʘʪʘ-ʮʝʥʪʨʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʚʝʣʠʢʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʢʦʤʧʣʝʢʩʠ 

ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ, ʦʙʨʦʙʢʠ ʪʘ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ, ʫ ʷʢʠʭ ʪʠʩʷʯʽ ʩʝʨʚʝʨʽʚ 

ʧʨʘʮʶʶʪʴ ʮʽʣʦʜʦʙʦʚʦ (24/7/365) (ʨʠʩ.1).  

 

ʈʠʩ. 1. Range International Information Hub (ʂʠʪʘʡ, ʧʨʦʚʽʥʮʽʷ ʍʫʙʝʡ) 

 

ɰʭʥʻ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʠʭ ʦʙʩʷʛʽʚ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʥʝ ʣʠʰʝ 

ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʙʦʪʠ ʩʝʨʚʝʨʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʘ ʡ ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʧʦʪʫʞʥʠʭ 

ʩʠʩʪʝʤ ʦʭʦʣʦʜʞʝʥʥʷ. ʇʦʩʪʽʡʥʝ ʦʭʦʣʦʜʞʝʥʥʷ ʻ ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʩʪʘʙʽʣʴʥʦʾ 

ʪʘ ʙʝʟʧʝʯʥʦʾ ʨʦʙʦʪʠ ʩʝʨʚʝʨʽʚ, ʦʩʢʽʣʴʢʠ ʧʽʜ ʯʘʩ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʚʦʥʠ ʚʠʜʽʣʷʶʪʴ 
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ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʘ. ʋʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʜʘʪʘ-ʮʝʥʪʨʠ ʩʪʘʶʪʴ ʚʘʞʣʠʚʠʤʠ 

ʩʧʦʞʠʚʘʯʘʤʠ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʬʦʨʤʫʶʪʴ ʩʫʪʪʻʚʠʡ ʚʫʛʣʝʮʝʚʠʡ ʩʣʽʜ 

ʮʠʬʨʦʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

ɿʘ ʦʮʽʥʢʘʤʠ ʄʽʞʥʘʨʦʜʥʦʛʦ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʘʛʝʥʪʩʪʚʘ (IEA), ʜʘʪʘ-ʮʝʥʪʨʠ 

ʩʧʦʞʠʚʘʶʪʴ ʙʣʠʟʴʢʦ 2ï3% ʩʚʽʪʦʚʦʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʽ ʮʷ ʮʠʬʨʘ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʻ. 

ʉʫʯʘʩʥʠʡ ʚʝʣʠʢʠʡ ʎʆɼ ʩʧʦʞʠʚʘʻ ʚʽʜ 100 ʜʦ 500 ʄɺʪ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ï ʩʪʽʣʴʢʠ 

ʞ, ʩʢʽʣʴʢʠ ʥʝʚʝʣʠʢʝ ʤʽʩʪʦ. ʉʫʢʫʧʥʝ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚʩʽʤʘ ʎʆɼ ʫ 

ʩʚʽʪʽ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 200ï250 ʊɺʪĿʛʦʜ ʥʘ ʨʽʢ [1,4]. 

ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʦʙʩʷʛʽʚ ʮʠʬʨʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʦʩʪʽʡʥʦ ʨʦʟʰʠʨʶʶʪʴʩʷ ʽ 

ʩʘʤʽ ʜʘʪʘ-ʮʝʥʪʨʠ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭʥʴʦʾ ʨʦʙʦʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʦʪʫʞʥʽ 

ʩʠʩʪʝʤʠ ʦʭʦʣʦʜʞʝʥʥʷ, ʨʝʟʝʨʚʥʽ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ ʪʘ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʝ 

ʦʙʣʘʜʥʘʥʥʷ. ɿʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʘ, ʱʦ ʚʠʜʽʣʷʻʪʴʩʷ ʩʝʨʚʝʨʘʤʠ, ʜʦʜʘʪʢʦʚʦ 

ʟʙʽʣʴʰʫʻ ʝʥʝʨʛʝʪʠʯʥʽ ʚʠʪʨʘʪʠ ʪʘ ʩʧʨʠʯʠʥʷʻ ʪʝʧʣʦʚʝ ʟʘʙʨʫʜʥʝʥʥʷ ʣʦʢʘʣʴʥʦʛʦ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʇʝʨʝʜʘʯʘ ʦʜʥʦʛʦ ʛʽʛʘʙʘʡʪʘ ʜʘʥʠʭ ʯʝʨʝʟ ʤʝʨʝʞʫ ʧʦʪʨʝʙʫʻ ʚ ʩʝʨʝʜʥʴʦʤʫ 

0,06 ʢɺʪĿʛʦʜ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ɺʨʘʭʦʚʫʶʯʠ ʱʦʜʝʥʥʠʡ ʛʣʦʙʘʣʴʥʠʡ ʪʨʘʬʽʢ, ʱʦ 

ʚʠʤʽʨʶʻʪʴʩʷ ʚ ʝʢʩʘʙʘʡʪʘʭ, ʩʫʢʫʧʥʽ ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ ʥʘ ʧʝʨʝʜʘʯʫ ʜʘʥʠʭ ʻ 

ʢʦʣʦʩʘʣʴʥʠʤʠ. ɿʦʢʨʝʤʘ, ʧʝʨʝʛʣʷʜ ʦʜʥʽʻʾ ʛʦʜʠʥʠ ʚʽʜʝʦ ʫ ʬʦʨʤʘʪʽ HD ʛʝʥʝʨʫʻ 

ʙʣʠʟʴʢʦ 36 ʛ CO2-ʝʢʚʽʚʘʣʝʥʪʫ [2]. 

ʇʨʦʙʣʝʤʘ ʟʘʛʦʩʪʨʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʩʝʨʚʝʨʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ 

ʜʦʩʽ ʧʨʘʮʶʻ ʥʘ ʚʠʢʦʧʥʦʤʫ ʧʘʣʠʚʽ. ɺʠʨʦʙʥʠʮʪʚʦ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʠʢʦʧʥʦʛʦ ʧʘʣʠʚʘ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʠʢʠʜʘʤʠ CO2 ʪʘ ʽʥʰʠʭ 

ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ, ʱʦ ʧʦʩʠʣʶʶʪʴ ʧʨʦʮʝʩʠ ʛʣʦʙʘʣʴʥʦʾ ʟʤʽʥʠ ʢʣʽʤʘʪʫ. ɹʝʟ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ ʧʝʨʝʭʦʜʫ ʜʦ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʟʨʦʩʪʘʥʥʷ 

ʮʠʬʨʦʚʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʪʨʘʥʩʣʶʚʘʪʠʤʝʪʴʩʷ ʫ ʟʨʦʩʪʘʥʥʷ 

ʚʫʛʣʝʮʝʚʠʭ ʚʠʢʠʜʽʚ [4]. 

ɽʣʝʢʪʨʦʥʥʘ ʧʦʰʪʘ ʷʢ ʧʨʠʭʦʚʘʥʝ ʜʞʝʨʝʣʦ ʮʠʬʨʦʚʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ. 

ɽʣʝʢʪʨʦʥʥʘ ʧʦʰʪʘ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʟʘʩʦʙʽʚ ʮʠʬʨʦʚʦʾ ʢʦʤʫʥʽʢʘʮʽʾ ʫ 

ʩʚʽʪʽ. ɹʽʣʴʰʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʽʚ ʥʘʚʽʪʴ ʥʝ ʧʽʜʦʟʨʶʶʪʴ, ʱʦ ʧʝʨʝʩʠʣʘʥʥʷ ʦʜʥʦʛʦ 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʣʠʩʪʘ ʟ ʚʢʣʘʜʝʥʥʷʤ ʫ 1 ʄɹ ʤʦʞʝ ʩʪʚʦʨʶʚʘʪʠ ʜʦ 20 ʛ CO2. ʂʦʣʠ ʞ 
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ʽʜʝʪʴʩʷ ʧʨʦ ʤʽʣʴʷʨʜʠ ʧʦʚʽʜʦʤʣʝʥʴ ʱʦʜʥʷ, ʤʘʩʰʪʘʙ ʧʨʦʙʣʝʤʠ ʩʪʘʻ ʦʯʝʚʠʜʥʠʤ 

[1, 5]. 

ɼʦ ʦʩʥʦʚʥʠʭ ʜʞʝʨʝʣ ʮʠʬʨʦʚʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʚ ʝʣʝʢʪʨʦʥʥʽʡ ʧʦʰʪʽ 

ʥʘʣʝʞʘʪʴ: ʥʝʧʨʦʯʠʪʘʥʽ ʨʝʢʣʘʤʥʽ ʨʦʟʩʠʣʢʠ ʪʘ ʩʧʘʤ; ʚʝʣʠʢʽ ʚʢʣʘʜʝʥʥʷ (ʩʪʘʨʽ 

ʧʨʝʟʝʥʪʘʮʽʾ, ʚʽʜʝʦ, ʘʨʭʽʚʠ ʪʘ ʬʦʪʦʛʨʘʬʽʾ); ʩʣʫʞʙʦʚʽ ʩʧʦʚʽʱʝʥʥʷ (ʘʚʪʦʤʘʪʠʯʥʽ 

ʣʠʩʪʠ ʚʽʜ ʩʦʮʤʝʨʝʞ, ʙʘʥʢʽʚ ʯʠ ʩʠʩʪʝʤ ʙʝʟʧʝʢʠ ʧʨʦ ʚʭʽʜ ʚ ʘʢʘʫʥʪ); ʥʝʚʠʜʘʣʝʥʽ 

ʯʝʨʥʝʪʢʠ ʣʠʩʪʽʚ ʪʘ ʧʘʧʢʘ çʂʦʰʠʢè, ʷʢʘ ʥʝ ʦʯʠʱʫʻʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ. 

ʍʦʯʘ ʝʣʝʢʪʨʦʥʥʘ ʧʦʰʪʘ ʯʘʩʪʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʝʢʦʣʦʛʽʯʥʘ ʘʣʴʪʝʨʥʘʪʠʚʘ 

ʧʘʧʝʨʦʚʦʤʫ ʣʠʩʪʫʚʘʥʥʶ, ʾʾ ʤʘʩʦʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʦʞ ʤʘʻ ʟʥʘʯʥʽ ʥʝʛʘʪʠʚʥʽ 

ʥʘʩʣʽʜʢʠ. ʇʦʩʪʽʡʥʝ ʟʙʝʨʽʛʘʥʥʷ ʚʝʣʠʯʝʟʥʠʭ ʤʘʩʠʚʽʚ ʜʘʥʠʭ ʩʪʚʦʨʶʻ ʧʨʠʭʦʚʘʥʝ 

ʝʢʦʣʦʛʽʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʷʢʝ ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ ʟʙʽʣʴʰʫʻʪʴʩʷ. ʇʦʪʦʢʠ 

ʝʣʝʢʪʨʦʥʥʠʭ ʜʘʥʠʭ, ʧʦʩʪʽʡʥʝ ʨʝʟʝʨʚʥʝ ʢʦʧʽʶʚʘʥʥʷ, ʭʤʘʨʥʝ ʟʙʝʨʝʞʝʥʥʷ ï ʚʩʝ ʮʝ 

ʬʦʨʤʫʻ ʮʠʬʨʦʚʠʡ ʚʫʛʣʝʮʝʚʠʡ ʩʣʽʜ, ʷʢʠʡ ʧʦʩʪʫʧʦʚʦ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ 

ʛʣʦʙʘʣʴʥʫ ʝʢʦʣʦʛʽʯʥʫ ʧʨʦʙʣʝʤʫ.  

ʍʤʘʨʥʽ ʩʝʨʚʽʩʠ ʧʦʩʠʣʶʶʪʴ ʧʨʦʙʣʝʤʫ ʯʝʨʝʟ ʪʘʢ ʟʚʘʥʫ çʽʣʶʟʽʶ 

ʙʝʟʤʝʞʥʦʩʪʽè: ʙʘʛʘʪʦ ʢʦʨʠʩʪʫʚʘʯʽʚ ʚʚʘʞʘʶʪʴ, ʱʦ ʮʠʬʨʦʚʠʡ ʧʨʦʩʪʽʨ 

ʥʝʦʙʤʝʞʝʥʠʡ, ʧʨʦʪʝ çʭʤʘʨʘè ï ʮʝ ʣʠʰʝ ʽʥʰʘ ʥʘʟʚʘ ʬʽʟʠʯʥʠʭ ʩʝʨʚʝʨʽʚ, ʱʦ 

ʧʨʘʮʶʶʪʴ ʫ ʢʦʥʢʨʝʪʥʠʭ ʤʽʩʮʷʭ ʥʘ ʧʣʘʥʝʪʽ. ʅʘʜʤʽʨʥʝ ʟʙʝʨʽʛʘʥʥʷ ʩʪʘʨʠʭ 

ʝʣʝʢʪʨʦʥʥʠʭ ʣʠʩʪʽʚ, ʬʦʪʦ ʯʠ ʜʦʢʫʤʝʥʪʽʚ ʟʙʽʣʴʰʫʻ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʟʤʫʰʫʶʯʠ ʢʦʤʧʘʥʽʾ ʙʫʜʫʚʘʪʠ ʥʦʚʽ ʜʘʪʘ-ʮʝʥʪʨʠ. 

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ, ʚʝʣʠʢʽ ʜʘʥʽ ʪʘ ʾʭ ʝʢʦʣʦʛʽʯʥʠʡ ʚʧʣʠʚ. ʐʪʫʯʥʠʡ 

ʽʥʪʝʣʝʢʪ ʻ ʱʝ ʦʜʥʠʤ ʧʦʪʫʞʥʠʤ ʯʠʥʥʠʢʦʤ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʝʢʦʣʦʛʽʶ ʮʠʬʨʦʚʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. ʅʘʚʯʘʥʥʷ ʚʝʣʠʢʠʭ ʤʦʜʝʣʝʡ, ʟʦʢʨʝʤʘ ʤʦʚʥʠʭ ʘʙʦ ʟʦʙʨʘʞʫʚʘʣʴʥʠʭ, 

ʧʦʪʨʝʙʫʻ ʢʦʣʦʩʘʣʴʥʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ. ɿʘ ʜʝʷʢʠʤʠ ʧʽʜʨʘʭʫʥʢʘʤʠ, 

ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʧʽʜ ʯʘʩ ʪʨʝʥʫʚʘʥʥʷ ʦʜʥʽʻʾ ʚʝʣʠʢʦʾ ʥʝʡʨʦʤʝʨʝʞʽ ʤʦʞʝ ʙʫʪʠ 

ʝʢʚʽʚʘʣʝʥʪʥʠʤ ʢʽʣʴʢʦʤ ʩʦʪʥʷʤ ʪʦʥʥ ʚʠʢʠʜʽʚ CO2 [6]. 

ɿʘ ʨʦʟʨʘʭʫʥʢʘʤʠ ʜʦʩʣʽʜʥʠʢʽʚ ʄʘʩʩʘʯʫʩʝʪʩʴʢʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʽʥʩʪʠʪʫʪʫ, ʥʘʚʯʘʥʥʷ ʦʜʥʽʻʾ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ ʢʣʘʩʫ GPT ʻ ʝʢʚʽʚʘʣʝʥʪʥʠʤ 

ʚʠʢʠʜʘʤ ʧ'ʷʪʠ ʘʚʪʦʤʦʙʽʣʽʚ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʾʭʥʴʦʛʦ ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ. ʄʘʡʥʽʥʛ 

ʢʨʠʧʪʦʚʘʣʶʪ ʱʦʨʦʢʫ ʩʧʦʞʠʚʘʻ ʙʣʠʟʴʢʦ 100ï150 ʊɺʪĿʛʦʜ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ï 
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ʙʽʣʴʰʝ, ʥʽʞ ʜʝʷʢʽ ʩʝʨʝʜʥʽ ʢʨʘʾʥʠ. ʎʽ ʮʠʬʨʠ ʽʣʶʩʪʨʫʶʪʴ ʤʘʩʰʪʘʙ ʧʨʠʭʦʚʘʥʦʛʦ 

ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʦʚʠʭ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ɺʦʜʥʦʯʘʩ ʐɯ ʤʘʻ ʽ ʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʰʢʦʜʠ ï 

ʥʘʧʨʠʢʣʘʜ, ʦʧʪʠʤʽʟʫʶʯʠ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ, ʧʨʦʛʥʦʟʫʶʯʠ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʘʙʦ 

ʧʽʜʚʠʱʫʶʯʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʦʛʽʩʪʠʢʠ ʪʘ çʨʦʟʫʤʥʠʭè ʝʣʝʢʪʨʦʤʝʨʝʞ. ɿʘ ʦʮʽʥʢʘʤʠ 

Global Enabling Sustainability Initiative (GeSI), ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʤʦʞʫʪʴ 

ʜʦʧʦʤʦʛʪʠ ʩʢʦʨʦʪʠʪʠ ʛʣʦʙʘʣʴʥʽ ʚʠʢʠʜʠ CO2 ʥʘ 15-20% ʜʦ 2030 ʨʦʢʫ. ʆʜʥʘʢ 

ʨʝʘʣʽʟʘʮʽʷ ʮʴʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʚʠʤʘʛʘʻ ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʭ ʟʫʩʠʣʴ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʩʘʤʦʾ ʮʠʬʨʦʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ [7]. 

ɽʣʝʢʪʨʦʥʥʽ ʚʽʜʭʦʜʠ ʪʘ ʾʭ ʚʧʣʠʚ ʥʘ ʜʦʚʢʽʣʣʷ. ɽʣʝʢʪʨʦʥʥʽ ʚʽʜʭʦʜʠ 

(ʝ-ʚʽʜʭʦʜʠ) ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʥʝʙʝʟʧʝʯʥʽʰʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʮʠʬʨʦʚʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ. 

ɼʦ ʮʽʻʾ ʢʘʪʝʛʦʨʽʾ ʥʘʣʝʞʘʪʴ ʚʽʜʧʨʘʮʴʦʚʘʥʽ ʢʦʤʧ'ʶʪʝʨʠ, ʩʤʘʨʪʬʦʥʠ, ʧʣʘʥʰʝʪʠ, 

ʪʝʣʝʚʽʟʦʨʠ, ʧʦʙʫʪʦʚʘ ʪʝʭʥʽʢʘ ʪʘ ʙʫʜʴ-ʷʢʝ ʽʥʰʝ ʝʣʝʢʪʨʦʥʥʝ ʦʙʣʘʜʥʘʥʥʷ. ɿʘ 

ʜʘʥʠʤʠ Global E-waste Monitor ʆʆʅ, ʫ 2022 ʨʦʮʽ ʫ ʩʚʽʪʽ ʙʫʣʦ ʫʪʚʦʨʝʥʦ 53,6 ʤʣʥ 

ʪʦʥʥ ʝ-ʚʽʜʭʦʜʽʚ, ʽ ʜʦ 2030 ʨʦʢʫ ʮʝʡ ʧʦʢʘʟʥʠʢ ʤʦʞʝ ʜʦʩʷʛʥʫʪʠ 74 ʤʣʥ ʪʦʥʥ [3]. 

ʈʦʟʚʠʪʦʢ ʮʠʬʨʦʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʧʦʪʨʝʙʫʻ ʧʦʩʪʽʡʥʦʛʦ ʦʥʦʚʣʝʥʥʷ 

ʩʝʨʚʝʨʽʚ, ʢʦʤʧ'ʶʪʝʨʥʦʾ ʪʝʭʥʽʢʠ ʪʘ ʤʝʨʝʞʝʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ʎʝ ʩʧʨʠʯʠʥʷʻ 

ʥʘʢʦʧʠʯʝʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʚʽʜʭʦʜʽʚ, ʷʢʽ ʤʽʩʪʷʪʴ ʩʫʤʽʰ ʥʝʙʝʟʧʝʯʥʠʭ ʨʝʯʦʚʠʥ, 

ʩʝʨʝʜ ʷʢʠʭ ʥʘʡʙʽʣʴʰ ʪʦʢʩʠʯʥʠʤʠ ʻ: ʩʚʠʥʝʮʴ, ʨʪʫʪʴ, ʢʘʜʤʽʡ, ʙʝʨʠʣʽʡ, 

ʧʦʣʽʭʣʦʨʦʚʘʥʽ ʙʽʬʝʥʽʣʠ (PCBs), ʙʨʦʤʦʚʘʥʽ ʘʥʪʠʧʽʨʝʥʠ (BFRs). ʇʦʪʨʘʧʣʷʶʯʠ ʚ 

ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʧʨʠ ʥʝʥʘʣʝʞʥʽʡ ʫʪʠʣʽʟʘʮʽʾ, ʮʽ ʩʧʦʣʫʢʠ ʩʧʨʠʯʠʥʷʶʪʴ 

ʩʝʨʡʦʟʥʽ ʥʘʩʣʽʜʢʠ ʜʣʷ ʝʢʦʩʠʩʪʝʤ.  

ɺʧʣʠʚ ʝ-ʚʽʜʭʦʜʽʚ ʥʘ ˇʨʫʥʪʠ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʥʘʢʦʧʠʯʝʥʥʽ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ, 

ʱʦ ʧʨʠʛʥʽʯʫʻ ˇʨʫʥʪʦʚʫ ʤʽʢʨʦʙʽʦʪʫ, ʟʥʠʞʫʻ ʨʦʜʶʯʽʩʪʴ ʽ ʫʥʝʤʦʞʣʠʚʣʶʻ 

ʚʠʨʦʱʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʥʘ ʟʘʙʨʫʜʥʝʥʠʭ ʜʽʣʷʥʢʘʭ. 

ɼʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʽ ʧʦʙʣʠʟʫ ʚʝʣʠʢʠʭ ʟʚʘʣʠʱ ʝ-ʚʽʜʭʦʜʽʚ ʫ ʂʠʪʘʾ, ʅʽʛʝʨʽʾ ʪʘ 

ɻʘʥʽ, ʟʘʬʽʢʩʫʚʘʣʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʚʠʥʮʶ ʫ ˇʨʫʥʪʽ, ʱʦ ʚ ʜʝʩʷʪʢʠ ʨʘʟʽʚ 

ʧʝʨʝʚʠʱʫʶʪʴ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʽ ʥʦʨʤʠ. 

ɼʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʩʝʨʚʝʨʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʩʤʘʨʪʬʦʥʽʚ ʪʘ ʢʦʤʧ'ʶʪʝʨʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʜʢʽʩʥʦʟʝʤʝʣʴʥʽ ʤʝʪʘʣʠ, ʚʦʜʘ ʪʘ ʝʥʝʨʛʝʪʠʯʥʽ ʨʝʩʫʨʩʠ. 
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ʄʘʩʦʚʝ ʩʧʦʞʠʚʘʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʙʽʣʴʰʫʻ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʨʠʨʦʜʥʽ 

ʝʢʦʩʠʩʪʝʤʠ. ɺʠʨʦʙʥʠʮʪʚʦ ʦʜʥʦʛʦ ʩʤʘʨʪʬʦʥʘ ʛʝʥʝʨʫʻ ʚʽʜ 40 ʜʦ 80 ʢʛ 

CO2-ʝʢʚʽʚʘʣʝʥʪʫ, ʧʨʠʯʦʤʫ ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʚʠʢʠʜʽʚ ʧʨʠʧʘʜʘʻ ʩʘʤʝ ʥʘ 

ʚʠʨʦʙʥʠʯʠʡ ʝʪʘʧ, ʘ ʥʝ ʥʘ ʩʪʘʜʽʶ ʚʠʢʦʨʠʩʪʘʥʥʷ [2]. 

ɿʘʭʦʜʠ ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ ʮʠʬʨʦʚʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ. ʇʦʜʦʣʘʥʥʷ ʧʨʦʙʣʝʤʠ 

ʮʠʬʨʦʚʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʚʠʤʘʛʘʻ ʩʢʦʦʨʜʠʥʦʚʘʥʠʭ ʜʽʡ ʥʘ ʨʽʚʥʽ ʜʝʨʞʘʚ, ʙʽʟʥʝʩʫ ʪʘ 

ʩʧʦʞʠʚʘʯʽʚ. ɿʤʝʥʰʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʜʦʚʢʽʣʣʷ 

ʤʦʞʣʠʚʝ ʣʠʰʝ ʟʘ ʫʤʦʚʠ ʧʦʻʜʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ ʽ ʩʚʽʜʦʤʦʾ ʧʦʚʝʜʽʥʢʠ 

ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʅʘ ʜʝʨʞʘʚʥʦʤʫ ʨʽʚʥʽ ʥʝʦʙʭʽʜʥʦ: ʟʘʧʨʦʚʘʜʠʪʠ ʞʦʨʩʪʢʽʰʽ ʩʪʘʥʜʘʨʪʠ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʜʣʷ ʎʆɼ ʽ ʩʧʦʞʠʚʯʦʾ ʝʣʝʢʪʨʦʥʽʢʠ; ʨʦʟʰʠʨʠʪʠ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʚʠʨʦʙʥʠʢʽʚ ʟʘ ʫʪʠʣʽʟʘʮʽʶ ʧʨʦʜʫʢʮʽʾ; ʩʪʠʤʫʣʶʚʘʪʠ ʧʝʨʝʭʽʜ 

ʮʠʬʨʦʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʥʘ ʧʦʥʦʚʣʶʚʘʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ; ʨʦʟʚʠʚʘʪʠ 

ʤʽʞʥʘʨʦʜʥʝ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ ʫ ʩʬʝʨʽ ʨʝʛʫʣʶʚʘʥʥʷ ʪʨʘʥʩʢʦʨʜʦʥʥʠʭ ʧʦʪʦʢʽʚ 

ʝ-ʚʽʜʭʦʜʽʚ [2, 8] 

ʅʘ ʢʦʨʧʦʨʘʪʠʚʥʦʤʫ ʨʽʚʥʽ ʢʣʶʯʦʚʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʻ: ʧʝʨʝʭʽʜ ʜʦ 

çʟʝʣʝʥʦʾè ʘʨʭʽʪʝʢʪʫʨʠ ʎʆɼ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʠʨʦʜʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʪʘ 

ʚʜ̔ʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ; ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʠʨʢʫʣʷʨʥʦʾ ʝʢʦʥʦʤʽʢʠ ʫ 

ʚʠʨʦʙʥʠʮʪʚʦ ʝʣʝʢʪʨʦʥʽʢʠ; ʨʦʟʨʦʙʢʘ ʙʽʣʴʰ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʽ 

ʘʨʭʽʪʝʢʪʫʨ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ; ʦʧʪʠʤʽʟʘʮʽʷ ʩʠʩʪʝʤ ʝʣʝʢʪʨʦʥʥʦʾ ʧʦʰʪʠ ʪʘ 

ʩʢʦʨʦʯʝʥʥʷ ʤʘʩʦʚʠʭ ʨʦʟʩʠʣʦʢ; ʦʧʨʠʣʶʜʥʝʥʥʷ ʜʘʥʠʭ ʧʨʦ ʚʫʛʣʝʮʝʚʠʡ ʩʣʽʜ 

ʮʠʬʨʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʽ ʧʦʩʣʫʛ [1, 7]. 

ʅʘ ʨʽʚʥʽ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʩʧʦʞʠʚʘʯʽʚ ʚʘʞʣʠʚʠʤʠ ʻ: ʨʝʛʫʣʷʨʥʝ ʦʯʠʱʝʥʥʷ 

ʝʣʝʢʪʨʦʥʥʦʾ ʧʦʰʪʠ, ʚʠʜʘʣʝʥʥʷ ʥʝʧʦʪʨʽʙʥʠʭ ʣʠʩʪʽʚ, ʚʢʣʘʜʝʥʴ ʪʘ ʩʧʘʤʫ; 

ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʪʘ ʫʥʠʢʥʝʥʥʷ ʙʝʟʢʦʥʪʨʦʣʴʥʦʛʦ 

ʥʘʢʦʧʠʯʝʥʥʷ ʬʘʡʣʽʚ; ʧʦʜʦʚʞʝʥʥʷ ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ ʧʨʠʩʪʨʦʾʚ ʽ ʧʝʨʝʜʘʯʘ 

ʟʘʩʪʘʨʽʣʦʾ ʪʝʭʥʽʢʠ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʘʙʦ ʧʝʨʝʨʦʙʢʠ; ʩʚʽʜʦʤʝ ʩʢʦʨʦʯʝʥʥʷ 

ʩʧʦʞʠʚʘʥʥʷ ʮʠʬʨʦʚʦʛʦ ʢʦʥʪʝʥʪʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʡʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʣʽʜʫ. 

ɺʘʞʣʠʚʠʤ ʥʘʧʨʷʤʦʤ ʻ ʪʘʢʦʞ ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʚʽʜʦʤʦʩʪʽ. 

ʌʦʨʤʫʚʘʥʥʷ ʢʫʣʴʪʫʨʠ ʫʩʚʽʜʦʤʣʝʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʷʤʠ ʩʝʨʝʜ 
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ʛʨʦʤʘʜʷʥ, ʽʥʬʦʨʤʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʧʨʦ ʧʨʠʭʦʚʘʥʽ ʝʢʦʣʦʛʽʯʥʽ ʥʘʩʣʽʜʢʠ ʮʠʬʨʦʚʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʻ ʥʝʦʙʭʽʜʥʠʤʠ ʫʤʦʚʘʤʠ ʧʝʨʝʭʦʜʫ ʜʦ ʩʪʘʣʦʛʦ ʮʠʬʨʦʚʦʛʦ ʨʦʟʚʠʪʢʫ. 

ʃʠʰʝ ʫʩʚʽʜʦʤʠʚʰʠ ʨʝʘʣʴʥʫ ʮʽʥʫ ʥʘʰʠʭ ʮʠʬʨʦʚʠʭ ʟʚʠʯʦʢ, ʤʠ ʟʤʦʞʝʤʦ ʟʨʦʙʠʪʠ 

ʮʠʬʨʦʚʫ ʜʦʙʫ ʥʝ ʣʠʰʝ ʨʦʟʫʤʥʦʶ, ʘ ʡ ʩʪʘʣʠʤ ʧʨʦʩʪʦʨʦʤ ʜʣʷ ʞʠʪʪʷ. 

ɺʠʩʥʦʚʢʠ ʪʘ ʨʝʟʫʣʴʪʘʪʠ. ʉʪʨʽʤʢʘ ʮʠʬʨʦʚʽʟʘʮʽʷ ʩʫʯʘʩʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ, 

ʧʦʧʨʠ ʯʠʩʣʝʥʥʽ ʧʝʨʝʚʘʛʠ ʜʣʷ ʝʢʦʥʦʤʽʢʠ, ʥʘʫʢʠ ʪʘ ʢʦʤʫʥʽʢʘʮʽʡ, 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʬʦʨʤʫʚʘʥʥʷʤ ʥʦʚʦʛʦ ʪʠʧʫ ʝʢʦʣʦʛʽʯʥʦʾ ʟʘʛʨʦʟʠ ï ʮʠʬʨʦʚʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ ʚʠʜʽʚ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ, ʡʦʛʦ 

ʥʘʩʣʽʜʢʠ ʟʘʣʠʰʘʶʪʴʩʷ ʤʘʣʦʧʦʤʽʪʥʠʤʠ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʱʦ 

ʫʩʢʣʘʜʥʶʻ ʫʩʚʽʜʦʤʣʝʥʥʷ ʤʘʩʰʪʘʙʽʚ ʧʨʦʙʣʝʤʠ ʪʘ ʩʪʨʠʤʫʻ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʝʬʝʢʪʠʚʥʠʭ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʨʽʰʝʥʴ. 

ʋ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʩʥʦʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʮʠʬʨʦʚʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ ʻ ʮʝʥʪʨʠ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʝʣʝʢʪʨʦʥʥʘ ʧʦʰʪʘ, ʭʤʘʨʥʽ ʩʝʨʚʽʩʠ, 

ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ, ʩʠʩʪʝʤʠ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʢʨʠʧʪʦʚʘʣʶʪʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ 

ʝʣʝʢʪʨʦʥʥʽ ʚʽʜʭʦʜʠ. ɰʭ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʥʘʯʥʠʤ ʩʧʦʞʠʚʘʥʥʷʤ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʟʨʦʩʪʘʥʥʷʤ ʚʠʢʠʜʽʚ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ, ʫʪʚʦʨʝʥʥʷʤ ʪʦʢʩʠʯʥʠʭ 

ʝ-ʚʽʜʭʦʜʽʚ ʽ ʟʙʽʣʴʰʝʥʥʷʤ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʨʠʨʦʜʥʽ ʨʝʩʫʨʩʠ. 

ɺʦʜʥʦʯʘʩ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʥʝ ʣʠʰʝ ʜʞʝʨʝʣʦʤ ʝʢʦʣʦʛʽʯʥʠʭ 

ʨʠʟʠʢʽʚ, ʘ ʡ ʽʥʩʪʨʫʤʝʥʪʦʤ ʾʭ ʤʽʥʽʤʽʟʘʮʽʾ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ 

ʝʥʝʨʛʽʾ, ʨʦʟʚʠʪʦʢ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ ʜʘʪʘ-ʮʝʥʪʨʽʚ, ʦʧʪʠʤʽʟʘʮʽʷ ʮʠʬʨʦʚʠʭ 

ʩʝʨʚʽʩʽʚ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʠʥʮʠʧʽʚ ʮʠʨʢʫʣʷʨʥʦʾ ʝʢʦʥʦʤʽʢʠ ʪʘ ʧʽʜʚʠʱʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʾ ʩʚʽʜʦʤʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ ʟʜʘʪʥʽ ʩʫʪʪʻʚʦ ʟʤʝʥʰʠʪʠ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ 

ʮʠʬʨʦʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʥʘ ʜʦʚʢʽʣʣʷ. 

ʆʪʞʝ, ʧʨʦʙʣʝʤʘ ʮʠʬʨʦʚʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʪʨʝʙʫʻ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ 

ʪʘ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʌʦʨʤʫʚʘʥʥʷ ʢʫʣʴʪʫʨʠ ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ 

ʮʠʬʨʦʚʦʛʦ ʩʧʦʞʠʚʘʥʥʷ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʮʠʬʨʦʚʦʾ 

ʽʥʜʫʩʪʨʽʾ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʠʥʮʠʧʽʚ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʫ ʩʬʝʨʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʻ ʥʝʦʙʭʽʜʥʠʤʠ ʫʤʦʚʘʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʚ ʫʤʦʚʘʭ 

ʮʠʬʨʦʚʦʾ ʝʧʦʭʠ. 
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ʂɸʃɯʁ-ɯʆʅʅɯ ɸʂʋʄʋʃʗʊʆʈʀ: ɸʅʆɼʅɯ ʄɸʊɽʈɯɸʃʀ ʊɸ 

ʇɽʈʉʇɽʂʊʀɺʀ ʈʆɿɺʀʊʂʋ 

 

ʐʧʘʢ ɸʨʩʝʥʽʡ ɭʚʛʝʥʦʚʠʯ, 

ʢ.ʭ.ʥ., ʩʪ.ʚʠʢʣʘʜʘʯ 

ɻʫʮ ʅʝʣʷ ɸʥʘʪʦʣʽʾʚʥʘ, 

ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ 

ʉʠʨʦʪʢʽʥʘ ɸʣʽʥʘ ɸʥʪʦʥʽʚʥʘ, 

ʩʪʫʜʝʥʪʢʘ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦè 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʈʦʙʦʪʫ ʧʨʠʩʚʷʯʝʥʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʤʫ ʨʦʟʛʣʷʜʫ ʩʫʯʘʩʥʦʛʦ 

ʩʪʘʥʫ ʨʦʟʨʦʙʢʠ ʥʝʛʘʪʠʚʥʠʭ ʝʣʝʢʪʨʦʜʽʚ ʜʣʷ ʢʘʣʽʡ-ʽʦʥʥʠʭ ʩʠʩʪʝʤ ʥʘʢʦʧʠʯʝʥʥʷ 

ʝʥʝʨʛʽʾ, ʷʢʽ ʚʠʩʪʫʧʘʶʪʴ ʩʪʨʘʪʝʛʽʯʥʦʶ ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʣʽʪʽʻʚʠʤ ʪʝʭʥʦʣʦʛʽʷʤ. 

ʉʠʩʪʝʤʘʪʠʟʦʚʘʥʦ ʢʣʘʩʠ ʘʥʦʜʽʚ: ʽʥʪʝʨʢʘʣʷʮʽʡʥʽ, ʢʦʥʚʝʨʩʽʡʥʽ ʪʘ ʩʧʣʘʚʥʽ. ɼʝʪʘʣʴʥʦ 

ʚʠʩʚʽʪʣʝʥʦ ʝʣʝʢʪʨʦʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʢʦʞʥʦʛʦ ʪʠʧʫ, ʟʦʢʨʝʤʘ ʧʠʪʦʤʫ ʻʤʥʽʩʪʴ, 

ʰʚʠʜʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʤʝʭʘʥʽʟʤʠ ʜʝʛʨʘʜʘʮʽʾ. ɻʣʠʙʦʢʦ ʨʦʟʢʨʠʪʦ ʚʧʣʠʚ 

ʤʝʪʦʜʽʚ ʩʠʥʪʝʟʫ (ʛʽʜʨʦʪʝʨʤʘʣʴʥʠʡ, ʤʝʭʘʥʦʭʽʤʽʯʥʠʡ, ʟʦʣʴ-ʛʝʣʴ) ʥʘ ʢʽʥʮʝʚʫ 

ʤʦʨʬʦʣʦʛʽʶ ʪʘ ʮʠʢʣʽʯʥʫ ʩʪʘʙʽʣʴʥʽʩʪʴ ʤʘʪʝʨʽʘʣʽʚ. ʉʬʦʨʤʫʣʴʦʚʘʥʦ ʦʩʥʦʚʥʽ 

ʚʝʢʪʦʨʠ ʦʧʪʠʤʽʟʘʮʽʾ ʩʪʨʫʢʪʫʨ ʜʣʷ ʧʦʜʦʣʘʥʥʷ ʧʨʦʙʣʝʤʠ ʢʨʠʪʠʯʥʦʛʦ ʦʙ'ʻʤʥʦʛʦ 

ʨʦʟʰʠʨʝʥʥʷ ʧʽʜ ʯʘʩ ʢʘʣʽʶʚʘʥʥʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʘʣʽʡ-ʽʦʥʥʠʡ ʘʢʫʤʫʣʷʪʦʨ, ʘʥʦʜʥʽ ʤʘʪʝʨʽʘʣʠ, ʤʝʪʦʜʠ 

ʩʠʥʪʝʟʫ, ʧʠʪʦʤʘ ʻʤʥʽʩʪʴ, ʦʙ'ʻʤʥʝ ʨʦʟʰʠʨʝʥʥʷ, ʽʥʪʝʨʢʘʣʷʮʽʷ, ʢʫʣʦʥʽʚʩʴʢʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ. 

 

ʉʪʨʽʤʢʘ ʛʣʦʙʘʣʴʥʘ ʝʣʝʢʪʨʠʬʽʢʘʮʽʷ ʪʘ ʧʝʨʝʭʽʜ ʜʦ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ 

ʝʥʝʨʛʽʾ ʜʠʢʪʫʶʪʴ ʞʦʨʩʪʢʽ ʚʠʤʦʛʠ ʜʦ ʩʠʩʪʝʤ ʥʘʢʦʧʠʯʝʥʥʷ ʝʥʝʨʛʽʾ. ʊʝʭʥʦʣʦʛʽʾ 

ʣʽʪʽʡ-ʽʦʥʥʠʭ ʘʢʫʤʫʣʷʪʦʨʽʚ, ʧʦʧʨʠ ʩʚʦʶ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʩʪʠʢʘʶʪʴʩʷ ʟ ʩʝʨʡʦʟʥʠʤʠ 

ʙʘʨ'ʻʨʘʤʠ: ʚʠʩʥʘʞʝʥʥʷʤ ʤʽʥʝʨʘʣʴʥʠʭ ʙʘʟ ʪʘ ʚʠʩʦʢʦʶ ʚʘʨʪʽʩʪʶ ʚʠʜʦʙʫʪʢʫ ʣʽʪʽʶ. 
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ʇʦʰʫʢ ʘʣʴʪʝʨʥʘʪʠʚ ʧʝʨʝʪʚʦʨʠʚʩʷ ʥʘ ʞʠʪʪʻʚʫ ʥʝʦʙʭʽʜʥʽʩʪʴ ʜʣʷ ʝʥʝʨʛʝʪʠʯʥʦʛʦ 

ʩʝʢʪʦʨʫ. ʅʘ ʧʝʨʰʠʡ ʧʦʛʣʷʜ, ʟʘʤʽʥʘ ʣʽʪʽʶ ʥʘ ʥʘʪʨʽʡ ʟʜʘʻʪʴʩʷ ʣʦʛʽʯʥʦʶ, ʧʨʦʪʝ 

ʢʘʣʽʡ-ʽʦʥʥʽ ʘʢʫʤʫʣʷʪʦʨʠ ʧʨʠʭʦʚʫʶʪʴ ʟʥʘʯʥʦ ʙʽʣʴʰʠʡ ʪʝʨʤʦʜʠʥʘʤʽʯʥʠʡ 

ʧʦʪʝʥʮʽʘʣ. 

ʂʘʣʽʡ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʧʦʰʠʨʝʥʠʤ ʫ ʟʝʤʥʽʡ ʢʦʨʽ. ʁʦʛʦ ʩʪʘʥʜʘʨʪʥʠʡ 

ʝʣʝʢʪʨʦʜʥʠʡ ʧʦʪʝʥʮʽʘʣ (ï2,93ɺ ʚʽʜʥʦʩʥʦ ʩʪʘʥʜʘʨʪʥʦʛʦ ʚʦʜʥʝʚʦʛʦ ʝʣʝʢʪʨʦʜʘ) 

ʚʧʨʠʪʫʣ ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ ʧʦʢʘʟʥʠʢʽʚ ʣʽʪʽʶ (ï3,04ɺ) [1, ʩ. 2187]. ɼʣʷ ʧʨʘʢʪʠʢʠ 

ʮʝ ʦʟʥʘʯʘʻ ʤʦʞʣʠʚʽʩʪʴ ʢʦʥʩʪʨʫʶʚʘʪʠ ʢʦʤʽʨʢʠ ʟ ʚʠʩʦʢʦʶ ʨʦʙʦʯʦʶ ʥʘʧʨʫʛʦʶ ʪʘ 

ʩʦʣʽʜʥʦʶ ʱʽʣʴʥʽʩʪʶ ʝʥʝʨʛʽʾ. ʂʘʣʽʡ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʣʽʪʽʶ, ʥʝ ʬʦʨʤʫʻ 

ʽʥʪʝʨʤʝʪʘʣʝʚʠʭ ʩʧʦʣʫʢ ʟ ʘʣʶʤʽʥʽʻʤ ʧʨʠ ʥʠʟʴʢʠʭ ʢʘʪʦʜʥʠʭ ʧʦʪʝʥʮʽʘʣʘʭ. ʎʝ 

ʜʦʟʚʦʣʷʻ ʟʘʤʽʥʠʪʠ ʚʘʞʢʫ ʪʘ ʜʦʨʦʛʫ ʤʽʜʥʫ ʬʦʣʴʛʫ ʥʘ ʥʝʛʘʪʠʚʥʦʤʫ ʧʦʣʶʩʽ ʥʘ 

ʜʝʰʝʚʫ ʘʣʶʤʽʥʽʻʚʫ [2, ʩ. 4335]. ʊʘʢʠʡ ʢʨʦʢ ʩʫʪʪʻʚʦ ʟʥʠʞʫʻ ʤʘʩʫ ʪʘ ʩʦʙʽʚʘʨʪʽʩʪʴ 

ʢʽʥʮʝʚʦʛʦ ʧʨʠʩʪʨʦʶ. 

ʇʨʦʪʝ ʬʽʟʠʢʘ ʤʽʢʨʦʩʚʽʪʫ ʚʥʦʩʠʪʴ ʩʚʦʾ ʢʦʨʝʢʪʠʚʠ. ɯʦʥʥʠʡ ʨʘʜʽʫʩ K  

ʩʪʘʥʦʚʠʪʴ 1,38 ¡, ɦʦ ʤʘʡʞʝ ʚʜʚʽʯʽ ʧʝʨʝʚʠʱʫʻ ʛʘʙʘʨʠʪʠ Li  (0,76 ¡). 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢʦʛʦ ʤʘʩʠʚʥʦʛʦ ʢʘʪʽʦʥʘ ʫ ʢʨʠʩʪʘʣʽʯʥʫ ʨʝʰʽʪʢʫ ʝʣʝʢʪʨʦʜʘ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʢʦʣʦʩʘʣʴʥʠʤʠ ʤʝʭʘʥʽʯʥʠʤʠ ʥʘʧʨʫʞʝʥʥʷʤʠ. ʄʝʪʘ ʨʦʙʦʪʠ ï 

ʚʩʝʙʽʯʥʦ ʨʦʟʛʣʷʥʫʪʠ, ʷʢ ʩʫʯʘʩʥʝ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʦ ʨʦʟʚ'ʷʟʫʻ ʮʶ ʧʨʦʙʣʝʤʫ ʯʝʨʝʟ 

ʪʦʥʢʝ ʥʘʣʘʰʪʫʚʘʥʥʷ ʘʨʭʽʪʝʢʪʫʨʠ ʘʥʦʜʽʚ, ʚʠʙʽʨ ʩʧʝʮʠʬʽʯʥʠʭ ʨʝʞʠʤʽʚ ʩʠʥʪʝʟʫ ʪʘ 

ʦʧʪʠʤʽʟʘʮʽʶ ʝʣʝʢʪʨʦʭʽʤʽʯʥʦʾ ʧʦʚʝʜʽʥʢʠ. 

ʈʦʟʫʤʽʥʥʷ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʘ ʥʝʛʘʪʠʚʥʦʤʫ ʧʦʣʶʩʽ, ʚʠʤʘʛʘʻ 

ʯʽʪʢʦʾ ʢʘʪʝʛʦʨʠʟʘʮʽʾ ʤʘʪʝʨʽʘʣʽʚ ʟʘ ʪʠʧʦʤ ʾʭʥʴʦʾ ʚʟʘʻʤʦʜʽʾ ʟ ʽʦʥʘʤʠ ʢʘʣʽʶ. 

ɺʠʜʽʣʷʶʪʴ ʪʨʠ ʤʘʛʽʩʪʨʘʣʴʥʽ ʥʘʧʨʷʤʠ: ʩʪʨʫʢʪʫʨʠ ʚʧʨʦʚʘʜʞʝʥʥʷ (ʽʥʪʝʨʢʘʣʷʮʽʾ), 

ʢʦʥʚʝʨʩʽʡʥʽ ʩʧʦʣʫʢʠ ʪʘ ʤʘʪʝʨʽʘʣʠ, ʟʜʘʪʥʽ ʜʦ ʩʧʣʘʚʦʫʪʚʦʨʝʥʥʷ. ʂʦʞʥʘ ʢʘʪʝʛʦʨʽʷ 

ʤʘʻ ʫʥʽʢʘʣʴʥʠʡ ʥʘʙʽʨ ʧʝʨʝʚʘʛ ʽ ʢʨʠʪʠʯʥʠʭ ʚʨʘʟʣʠʚʦʩʪʝʡ. 

ɻʨʘʬʽʪ ʽʩʪʦʨʠʯʥʦ ʫʪʨʠʤʫʻ ʧʝʨʰʽʩʪʴ ʫ ʢʦʤʝʨʮʽʡʥʦʤʫ ʩʝʢʪʦʨʽ. 

ʊʝʨʤʦʜʠʥʘʤʽʢʘ ʧʨʦʮʝʩʫ ʢʘʣʽʶʚʘʥʥʷ ʛʨʘʬʽʪʫ ʚʠʷʚʣʷʻʪʴʩʷ ʥʘʧʨʦʯʫʜ 

ʩʧʨʠʷʪʣʠʚʦʶ, ʙʦ ʫʪʚʦʨʶʻʪʴʩʷ ʩʪʘʙʽʣʴʥʘ ʬʘʟʘ KC , ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʪʝʦʨʝʪʠʯʥʫ 

ʻʤʥʽʩʪʴ ʥʘ ʨʽʚʥʽ 279 ʤɸĿʛʦʜ/ʛ [1, ʩ. 2195]. ʇʨʠʤʽʪʥʦ, ʱʦ ʽʦʥ ʢʘʣʽʶ, ʧʦʧʨʠ ʩʚʽʡ 

ʨʦʟʤʽʨ, ʤʘʻ ʩʣʘʙʰʫ ʝʥʝʨʛʽʶ ʩʦʣʴʚʘʪʘʮʽʾ ʚ ʝʣʝʢʪʨʦʣʽʪʘʭ ʧʦʨʽʚʥʷʥʦ ʟ ʣʽʪʽʻʤ, ʱʦ 
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ʽʥʦʜʽ ʩʧʨʠʷʻ ʰʚʠʜʰʽʡ ʢʽʥʝʪʠʮʽ ʜʝʩʦʣʴʚʘʪʘʮʽʾ ʥʘ ʤʝʞʽ ʧʦʜʽʣʫ ʬʘʟ. ʋʪʽʤ, ʥʘ 

ʧʨʘʢʪʠʮʽ ʢʘʨʪʠʥʘ ʜʝʱʦ ʽʥʰʘ. ɿʘ ʤʽʥʽʤʘʣʴʥʠʭ ʩʪʨʫʤʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ (5 ʤɸ/ʛ) 

ʧʨʠʨʦʜʥʠʡ ʛʨʘʬʽʪ ʟʜʘʪʥʠʡ ʚʽʜʜʘʪʠ ʙʣʠʟʴʢʦ 207 ʤɸĿʛʦʜ/ʛ. ɸʣʝ ʚʘʨʪʦ ʣʠʰʝ 

ʧʽʜʚʠʱʠʪʠ ʰʚʠʜʢʽʩʪʴ ʨʦʟʨʷʜʫ ʜʦ 0,2 ɸ/ʛ, ʽ ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʪʨʽʤʢʦ ʧʘʜʘʻ ʜʦ 

141 ʤɸĿʛʦʜ/ʛ [2, ʩ. 4337]. ɺʝʣʠʢʠʡ ʽʦʥ ʧʨʦʩʪʦ ʥʝ ʚʩʪʠʛʘʻ ʜʠʬʫʥʜʫʚʘʪʠ ʤʽʞ 

ʰʘʨʘʤʠ ʛʨʘʬʽʪʫ. 

ʂʦʣʠ ʧʨʽʦʨʠʪʝʪʦʤ ʩʪʘʻ ʟʜʘʪʥʽʩʪʴ ʚʠʪʨʠʤʫʚʘʪʠ ʚʠʩʦʢʽ ʩʪʨʫʤʠ, ʬʦʢʫʩ 

ʟʤʽʱʫʻʪʴʩʷ ʥʘ ʘʤʦʨʬʥʽ ʩʪʨʫʢʪʫʨʠ ð ʤô̫ ʢʠʡ ʪʘ ʞʦʨʩʪʢʠʡ ʚʫʛʣʝʮʴ (hard carbon). 

ʈʦʟʰʠʨʝʥʽ ʤʽʞʧʣʦʱʠʥʥʽ ʚʽʜʩʪʘʥʽ (ʙʽʣʴʰʽ ʟʘ 0,37 ʥʤ) ʩʪʚʦʨʶʶʪʴ ʽʜʝʘʣʴʥʽ 

"ʤʘʛʽʩʪʨʘʣʽ" ʜʣʷ ʤʘʩʠʚʥʠʭ ʢʘʪʽʦʥʽʚ. ɻʝʪʝʨʦʘʪʦʤʥʝ ʣʝʛʫʚʘʥʥʷ ʧʽʜʚʠʱʫʻ 

ʢʦʝʬʽʮʽʻʥʪ ʜʠʬʫʟʽʾ ʢʘʪʽʦʥʽʚ ʢʘʣʽʶ. ɼʦʧʫʚʘʥʥʷ ʘʟʦʪʦʤ ʽ ʬʦʩʬʦʨʦʤ ʛʨʘʬʽʪʫ 

ʩʪʚʦʨʶʻ ʜʦʜʘʪʢʦʚʽ ʘʢʪʠʚʥʽ ʮʝʥʪʨʠ. ʗʩʢʨʘʚʠʡ ʧʨʠʢʣʘʜ ð ʬʦʩʬʦʨ-ʘʟʦʪʥʠʡ 

ʧʦʨʠʩʪʠʡ ʚʫʛʣʝʮʴ (PNHC). ʎʝʡ ʤʘʪʝʨʽʘʣ ʛʝʥʝʨʫʻ ʻʤʥʽʩʪʴ 535,9 ʤɸĿʛʦʜ/ʛ, ʽ, ʱʦ 

ʚʘʞʣʠʚʦ, ʥʝ ʚʪʨʘʯʘʻ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʥʘʚʽʪʴ ʟʘ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʫ 

10 ɸ/ʛ [1, ʩ. 2200]. ʅʝʜʦʣʽʢʦʤ ʪʘʢʠʭ ʚʠʩʦʢʦʧʦʨʠʩʪʠʭ ʩʠʩʪʝʤ ʻ ʥʠʟʴʢʘ 

ʢʫʣʦʥʽʚʩʴʢʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʝʨʰʦʛʦ ʮʠʢʣʫ. ʏʝʨʝʟ ʚʝʣʠʯʝʟʥʫ ʧʣʦʱʫ ʢʦʥʪʘʢʪʫ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʤʘʩʦʚʝ ʥʝʦʙʦʨʦʪʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʝʣʝʢʪʨʦʣʽʪʫ ʟ ʫʪʚʦʨʝʥʥʷʤ ʪʚʝʨʜʦʛʦ 

ʝʣʝʢʪʨʦʣʽʪʥʦʛʦ ʰʘʨʫ (SEI), ʱʦ ʯʘʩʪʦ ʟ'ʾʜʘʻ ʜʦ 40ï50% ʧʝʨʚʠʥʥʦʛʦ ʟʘʨʷʜʫ. 

ʄʝʭʘʥʽʟʤ ʨʦʙʦʪʠ ʢʦʥʚʝʨʩʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʦʚʥʦʤʫ 

ʚʽʜʥʦʚʣʝʥʥʽ ʢʘʪʽʦʥʘ ʧʝʨʝʭʽʜʥʦʛʦ ʤʝʪʘʣʫ. ʊʠʧʦʚʠʤʠ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʻ ʦʢʩʠʜʠ, 

ʩʫʣʴʬʽʜʠ ʪʘ ʩʝʣʝʥʽʜʠ. ʆʢʩʠʜʥʽ ʥʘʥʦʩʪʨʫʢʪʫʨʠ, ʥʘʧʨʠʢʣʘʜ, ʥʘʥʦʧʣʘʩʪʠʥʢʠ CuO, 

ʤʦʞʫʪʴ ʧʦʭʚʘʣʠʪʠʩʷ ʻʤʥʽʩʪʶ ʙʣʠʟʴʢʦ 342,5 ʤɸĿʛʦʜ/ʛ [1, ʩ. 2209]. ʇʨʦʪʝ 

ʩʧʨʘʚʞʥʽʡ ʽʥʪʝʨʝʩ ʚʠʢʣʠʢʘʶʪʴ ʜʠʭʘʣʴʢʦʛʝʥʽʜʠ. 

ɺʽʟʴʤʝʤʦ ʜʠʩʫʣʴʬʽʜ ʤʦʣʽʙʜʝʥʫ (MoS). ʁʦʛʦ ʨʦʙʦʪʘ ʨʦʟʙʠʚʘʻʪʴʩʷ ʥʘ ʜʚʘ 

ʝʪʘʧʠ. ʉʧʦʯʘʪʢʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʢʣʘʩʠʯʥʘ ʽʥʪʝʨʢʘʣʷʮʽʷ ʢʘʣʽʶ ʤʽʞ ʰʘʨʘʤʠ 

ʩʪʨʫʢʪʫʨʠ. ɼʘʣʽ, ʧʨʠ ʟʥʠʞʝʥʥʽ ʥʘʧʨʫʛʠ, ʩʪʘʨʪʫʻ ʢʦʥʚʝʨʩʽʡʥʘ ʨʝʘʢʮʽʷ ʟ 

ʫʪʚʦʨʝʥʥʷʤ ʥʘʥʦʯʘʩʪʠʥʦʢ ʤʝʪʘʣʝʚʦʛʦ ʤʦʣʽʙʜʝʥʫ ʚ ʤʘʪʨʠʮʽ KS. ʎʝ ʛʝʥʝʨʫʻ 

ʻʤʥʽʩʪʴ ʥʘ ʨʽʚʥʽ 679 ʤɸĿʛʦʜ/ʛ [1, ʩ. 2210]. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʧʨʦʤʽʞʥʽ ʧʨʦʜʫʢʪʠ 

ʨʝʘʢʮʽʾ (ʧʦʣʽʩʫʣʴʬʽʜʠ) ʣʝʛʢʦ ʨʦʟʯʠʥʷʶʪʴʩʷ ʚ ʨʽʜʢʦʤʫ ʝʣʝʢʪʨʦʣʽʪʽ. ɺʦʥʠ 

ʤʽʛʨʫʶʪʴ ʤʽʞ ʝʣʝʢʪʨʦʜʘʤʠ, ʩʪʚʦʨʶʶʯʠ "ʝʬʝʢʪ ʯʦʚʥʠʢʘ", ʷʢʠʡ ʩʧʨʠʯʠʥʷʻ 
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ʩʪʨʽʤʢʝ ʟʥʠʞʝʥʥʷ ʻʤʥʦʩʪʽ ʪʘ ʰʚʠʜʢʫ ʜʝʛʨʘʜʘʮʽʶ ʻʤʥʦʩʪʽ. 

ʑʦʙ ʥʝʡʪʨʘʣʽʟʫʚʘʪʠ ʮʝʡ ʧʨʦʮʝʩ, ʨʦʟʨʦʙʥʠʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʝʪʦʜʠ 

ʛʣʠʙʦʢʦʛʦ ʽʥʢʘʧʩʫʣʶʚʘʥʥʷ. ʉʠʥʪʝʟ ʢʦʤʧʦʟʠʪʫ, ʜʝ ʘʢʪʠʚʥʽ ʥʘʥʦʯʘʩʪʠʥʢʠ FeS 

ʟʘʤʢʥʝʥʽ ʫ ʤʽʮʥʽʡ ʚʫʛʣʝʮʝʚʽʡ ʦʙʦʣʦʥʮʽ (FeS@NC), ʜʦʟʚʦʣʷʻ ʽʟʦʣʶʚʘʪʠ 

ʨʝʘʢʮʽʡʥʫ ʟʦʥʫ. ʊʘʢʽ ʛʽʙʨʠʜʠ ʜʝʤʦʥʩʪʨʫʶʪʴ ʥʝʡʤʦʚʽʨʥʫ ʚʠʪʨʠʚʘʣʽʩʪʴ ð ʜʦ 5000 

ʮʠʢʣʽʚ ʟʘʨʷʜʫ-ʨʦʟʨʷʜʫ ʽʟ ʚʪʨʘʪʦʶ ʻʤʥʦʩʪʽ ʣʠʰʝ 0,016% ʟʘ ʢʦʞʝʥ ʮʠʢʣ 

[1, ʩ. 2211]. 

ʎʷ ʢʘʪʝʛʦʨʽʷ ʦʭʦʧʣʶʻ ʝʣʝʤʝʥʪʠ, ʟʜʘʪʥʽ ʫʪʚʦʨʶʚʘʪʠ ʙʘʛʘʪʽ ʥʘ ʣʫʞʥʠʡ 

ʤʝʪʘʣ ʽʥʪʝʨʤʝʪʘʣʽʜʠ. ʉʪʠʙʽʡ (Sb), ʚʽʩʤʫʪ (Bi), ʦʣʦʚʦ (Sn) ʪʘ ʬʦʩʬʦʨ (P) ʻ 

ʙʝʟʟʘʧʝʨʝʯʥʠʤʠ ʣʽʜʝʨʘʤʠ ʟʘ ʧʦʪʝʥʮʽʡʥʦʶ ʝʥʝʨʛʦʻʤʥʽʩʪʶ. ʌʦʩʬʦʨ ʟʜʘʪʥʠʡ 

ʧʨʠʻʜʥʘʪʠ ʪʨʠ ʘʪʦʤʠ ʢʘʣʽʶ ʥʘ ʦʜʠʥ ʚʣʘʩʥʠʡ, ʬʦʨʤʫʶʯʠ ʬʘʟʫ KP. ʊʝʦʨʝʪʠʯʥʘ 

ʤʝʞʘ ʻʤʥʦʩʪʽ ʚ ʪʘʢʦʤʫ ʨʘʟʽ ʩʷʛʘʻ 2596 ʤɸĿʛʦʜ/ʛ [1, ʩ. 2218]. ɼʣʷ ʩʪʠʙʽʶ 

ʫʪʚʦʨʝʥʥʷ KSb ʛʘʨʘʥʪʫʻ 660 ʤɸĿʛʦʜ/ʛ. 

ʇʝʨʝʪʚʦʨʝʥʥʷ ʥʘ ʩʧʣʘʚ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʢʦʣʦʩʘʣʴʥʠʤ ʦʙ'ʻʤʥʠʤ 

ʨʦʟʰʠʨʝʥʥʷʤ, ʱʦ ʜʣʷ ʬʦʩʬʦʨʫ ʪʘ ʩʪʠʙʽʶ ʤʦʞʝ ʧʝʨʝʚʠʱʫʚʘʪʠ 400%. ʄʘʪʝʨʽʘʣ 

ʝʣʝʢʪʨʦʜʘ ʧʦʜʨʽʙʥʶʻʪʴʩʷ, ʚʽʜʰʘʨʦʚʫʻʪʴʩʷ ʚʽʜ ʩʪʨʫʤʦʟʥʽʤʘʯʘ, ʘ ʩʚʽʞʽ ʧʦʚʝʨʭʥʽ 

ʧʦʩʪʽʡʥʦ ʧʦʛʣʠʥʘʶʪʴ ʝʣʝʢʪʨʦʣʽʪ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʥʦʚʦʛʦ SEI, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʤʝʥʰʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʢʦʥʪʘʢʪʫ ʤʽʞ ʘʥʦʜʦʤ ʪʘ ʝʣʝʢʪʨʦʣʽʪʦʤ. ʈʦʟʚ'ʷʟʘʥʥʷ 

ʧʨʦʙʣʝʤʠ ʧʦʣʷʛʘʻ ʚ ʘʨʭʽʪʝʢʪʫʨʥʦʤʫ ʜʠʟʘʡʥʽ. ɯʥʪʝʛʨʘʮʽʷ ʥʘʥʦʯʘʩʪʠʥʦʢ ʩʪʠʙʽʶ ʚ 

ʛʥʫʯʢʽ ʰʘʨʫʚʘʪʽ ʤʘʪʨʠʮʽ MXene ʜʘʻ ʟʤʦʛʫ ʩʪʘʙʽʣʽʟʫʚʘʪʠ ʨʦʙʦʪʫ, ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʨʝʘʣʴʥʽ 516,8 ʤɸĿʛʦʜ/ʛ ʫʧʨʦʜʦʚʞ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ [1, ʩ. 2216]. ɺʽʩʤʫʪ, ʟʽ ʩʚʦʛʦ 

ʙʦʢʫ, ʚʠʜʽʣʷʻʪʴʩʷ ʫʥʽʢʘʣʴʥʦʶ ʢʽʥʝʪʠʢʦʶ: ʚʽʥ ʟʜʘʪʝʥ ʧʨʘʮʶʚʘʪʠ ʟʽ ʩʪʨʫʤʘʤʠ ʜʦ 

15 ɸ/ʛ, ʚʽʜʜʘʶʯʠ ʧʦʥʘʜ 220 ʤɸĿʛʦʜ/ʛ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʜʣʷ 

ʧʦʪʫʞʥʠʭ ʽʤʧʫʣʴʩʥʠʭ ʩʠʩʪʝʤ [1, ʩ. 2217]. 

ɾʦʜʝʥ ʟ ʦʧʠʩʘʥʠʭ ʝʣʝʢʪʨʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʝʤʦʞʣʠʚʦ ʦʪʨʠʤʘʪʠ ʙʝʟ 

ʧʨʝʮʠʟʽʡʥʦʛʦ ʢʦʥʪʨʦʣʶ ʥʘ ʝʪʘʧʽ ʩʪʚʦʨʝʥʥʷ ʤʘʪʝʨʽʘʣʫ. ɻʽʜʨʦʪʝʨʤʘʣʴʥʠʡ ʪʘ 

ʟʦʣʴʪʝʨʤʘʣʴʥʠʡ ʧʽʜʭʦʜʠ ʻ ʙʘʟʦʚʠʤʠ ʜʣʷ ʦʢʩʠʜʽʚ ʽ ʭʘʣʴʢʦʛʝʥʽʜʽʚ. ʇʨʦʮʝʩʠ 

ʥʫʢʣʝʘʮʽʾ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʨʦʩʪʫ ʢʨʠʩʪʘʣʽʯʥʦʾ ʬʘʟʠ ʧʨʦʪʽʢʘʶʪʴ ʚ ʛʝʨʤʝʪʠʯʥʠʭ 

ʘʚʪʦʢʣʘʚʘʭ ʟ ʪʝʬʣʦʥʦʚʠʤ ʧʦʢʨʠʪʪʷʤ ʟʘ ʪʝʤʧʝʨʘʪʫʨ 120ï200 ÁC ʽ ʪʨʠʚʘʻ ʚʽʜ 12 ʜʦ 

24 ʛʦʜʠʥ [2, ʩ. 4340]. ʇʽʜʚʠʱʝʥʠʡ ʪʠʩʢ ʽ ʪʝʤʧʝʨʘʪʫʨʘ ʜʦʟʚʦʣʷʶʪʴ ʚʠʨʦʱʫʚʘʪʠ 
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ʽʜʝʘʣʴʥʽ 2D-ʥʘʥʦʧʣʘʩʪʠʥʢʠ ʘʙʦ 1D-ʥʘʥʦʜʨʦʪʠ. ʊʘʢʽ ʩʪʨʫʢʪʫʨʠ ʢʘʨʜʠʥʘʣʴʥʦ 

ʩʢʦʨʦʯʫʶʪʴ ʰʣʷʭ ʜʠʬʫʟʽʾ ʽʦʥʽʚ ʫ ʪʚʝʨʜʽʡ ʬʘʟʽ. ʄʽʥʫʩ ʧʽʜʭʦʜʫ ð ʩʢʣʘʜʥʽʩʪʴ 

ʧʝʨʝʥʝʩʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʥʘ ʧʨʦʤʠʩʣʦʚʽ ʤʘʩʰʪʘʙʠ. 

ʄʝʭʘʥʦʭʽʤʽʯʥʝ ʧʦʜʨʽʙʥʝʥʥʷ (ʚʠʩʦʢʦʝʥʝʨʛʝʪʠʯʥʠʡ ball-milling) ʚʠʩʪʫʧʘʻ 

ʙʝʟʘʣʴʪʝʨʥʘʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʨʦʙʦʪʠ ʟʽ ʩʧʣʘʚʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ. 

ʅʘʧʨʠʢʣʘʜ, ʢʦʤʧʦʟʠʪ ʯʝʨʚʦʥʦʛʦ ʬʦʩʬʦʨʫ ʪʘ ʩʘʞʽ ʩʠʥʪʝʟʫʶʪʴ ʫ ʧʣʘʥʝʪʘʨʥʦʤʫ 

ʤʣʠʥʽ ʟʘ ʰʚʠʜʢʦʩʪʽ 400 ʦʙʝʨʪʽʚ ʥʘ ʭʚʠʣʠʥʫ ʧʨʦʪʷʛʦʤ 12ï24 ʛʦʜʠʥ ʚ ʘʪʤʦʩʬʝʨʽ 

ʘʨʛʦʥʫ [1, ʩ. 2220]. ɯʥʪʝʥʩʠʚʥʽ ʩʧʽʚʫʜʘʨʠ ʢʫʣʴʦʢ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʨʦʟʨʠʚʫ 

ʤʽʞʘʪʦʤʥʠʭ ʟʚ'ʷʟʢʽʚ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʥʦʚʠʭ ʤʽʮʥʠʭ ʢʦʚʘʣʝʥʪʥʠʭ ʤʽʩʪʢʽʚ PïC. ʎʽ 

ʟʚ'ʷʟʢʠ ʚʠʢʦʥʫʶʪʴ ʨʦʣʴ ʤʦʣʝʢʫʣʷʨʥʠʭ ʷʢʦʨʽʚ, ʷʢʽ ʫʪʨʠʤʫʶʪʴ ʬʦʩʬʦʨ ʚʽʜ 

ʨʦʟʧʘʜʫ ʧʽʜ ʯʘʩ 400-ʚʽʜʩʦʪʢʦʚʦʛʦ ʨʦʟʰʠʨʝʥʥʷ. 

ɿʦʣʴ-ʛʝʣʴ ʤʝʪʦʜ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʛʦʤʦʛʝʥʥʠʭ ʽʻʨʘʨʭʽʯʥʠʭ 

ʚʫʛʣʝʮʝʚʠʭ ʩʬʝʨ ʪʘ ʩʢʣʘʜʥʠʭ ʦʢʩʠʜʽʚ. ʌʦʨʤʫʚʘʥʥʷ ʛʝʣʶ ʟ ʧʦʜʘʣʴʰʠʤ 

ʣʽʦʬʽʣʴʥʠʤ ʩʫʰʽʥʥʷʤ ʪʘ ʚʽʜʧʘʣʦʤ ʚ ʽʥʝʨʪʥʦʤʫ ʛʘʟʽ (ʧʝʨʝʚʘʞʥʦ N  ʘʙʦ Ar) ʧʨʠ 

600ï900 ÁC ʩʪʚʦʨʶʻ ʤʘʪʝʨʽʘʣʠ ʟ ʢʦʥʪʨʦʣʴʦʚʘʥʦʶ ʤʝʟʦʧʦʨʠʩʪʽʩʪʶ [2, ʩ. 4341]. 

ɺʦʜʥʦʯʘʩ ʝʣʝʢʪʨʦʦʩʘʜʞʝʥʥʷ ʚʽʜʢʨʠʚʘʻ ʰʣʷʭ ʜʦ ʧʨʷʤʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ 

ʘʢʪʠʚʥʦʛʦ ʰʘʨʫ ʥʘ ʬʦʣʴʟʽ. ʆʩʘʜʞʝʥʥʷ ʧʣʽʚʦʢ ʩʪʠʙʽʶ ʯʠ ʚʽʩʤʫʪʫ ʟ ʚʦʜʥʠʭ 

ʨʦʟʯʠʥʽʚ ʩʦʣʝʡ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʩʪʨʫʤʦʟʥʽʤʘʯ ʧʦʚʥʽʩʪʶ ʫʩʫʚʘʻ ʧʦʪʨʝʙʫ ʫ 

ʧʦʣʽʤʝʨʥʠʭ ʙʽʥʜʝʨʘʭ, ʨʽʟʢʦ ʟʥʠʞʫʶʯʠ ʟʘʛʘʣʴʥʠʡ ʝʣʝʢʪʨʠʯʥʠʡ ʦʧʽʨ ʩʠʩʪʝʤʠ. 

ɼʝʪʘʣʴʥʝ ʟʽʩʪʘʚʣʝʥʥʷ ʨʦʙʦʯʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʦʟʚʦʣʷʻ ʧʦʙʘʯʠʪʠ ʟʘʛʘʣʴʥʫ 

ʢʘʨʪʠʥʫ. ɻʨʘʬʽʪ ʻ ʩʪʘʙʽʣʴʥʠʤ ʣʠʰʝ ʚ ʜʫʞʝ "ʪʝʧʣʠʯʥʠʭ" ʫʤʦʚʘʭ: ~210 ʤɸĿʛʦʜ/ʛ 

ʧʨʠ ʥʠʟʴʢʠʭ ʩʪʨʫʤʘʭ ʽ ʢʘʪʘʩʪʨʦʬʽʯʥʝ ʧʘʜʽʥʥʷ ʜʦ ~100 ʤɸĿʛʦʜ/ʛ ʧʨʠ 1 ɸ/ʛ. ʁʦʛʦ 

ʨʝʩʫʨʩ ʨʽʜʢʦ ʧʝʨʝʚʠʱʫʻ 200ï500 ʮʠʢʣʽʚ ʙʝʟ ʩʝʨʡʦʟʥʦʾ ʚʪʨʘʪʠ ʻʤʥʦʩʪʽ. 

ɼʦʧʦʚʘʥʠʡ ʞʦʨʩʪʢʠʡ ʚʫʛʣʝʮʴ ʚʠʛʣʷʜʘʻ ʟʥʘʯʥʦ ʚʧʝʚʥʝʥʽʰʝ. ʉʪʘʨʪʫʶʯʠ ʟ 

300ï450 ʤɸĿʛʦʜ/ʛ, ʚʽʥ ʫʪʨʠʤʫʻ ʧʣʘʥʢʫ ʚ 180ï250 ʤɸĿʛʦʜ/ʛ ʥʘ ʚʠʩʦʢʠʭ 

ʰʚʠʜʢʦʩʪʷʭ, ʩʧʦʢʽʡʥʦ ʧʝʨʝʪʠʥʘʶʯʠ ʤʝʞʫ ʚ 1000 ʨʦʙʦʯʠʭ ʮʠʢʣʽʚ [1, ʩ. 2200]. 

ʂʦʥʚʝʨʩʽʡʥʽ ʩʝʣʝʥʽʜʠ (ʥʘ ʢʰʪʘʣʪ FeSe) ʧʦʢʘʟʫʶʪʴ 450ï550 ʤɸĿʛʦʜ/ʛ ʥʘ ʧʦʯʘʪʢʫ 

ʽ ʟʜʘʪʥʽ ʚʽʜʜʘʚʘʪʠ 300ï350 ʤɸĿʛʦʜ/ʛ ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷʤ. ɰʭʥʷ ʩʪʨʫʢʪʫʨʘ, 

ʟʘʛʦʨʥʫʪʘ ʫ ʚʫʛʣʝʮʝʚʽ ʥʘʥʦʪʨʫʙʢʠ, ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʘʪʠ ʨʝʩʫʨʩʫ ʧʦʥʘʜ 2000 

ʮʠʢʣʽʚ. 
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ʌʦʩʬʦʨʥʽ ʪʘ ʩʫʨʤ'ʷʥʽ ʘʥʦʜʠ ʟʘʣʠʰʘʶʪʴʩʷ ʙʝʟʟʘʧʝʨʝʯʥʠʤʠ ʨʝʢʦʨʜʩʤʝʥʘʤʠ 

ʻʤʥʦʩʪʽ (600ï1000 ʤɸĿʛʦʜ/ʛ ʫ ʢʦʤʧʦʟʠʪʥʦʤʫ ʚʠʛʣʷʜʽ). ʅʘʚʽʪʴ ʟʘ ʩʪʨʫʤʫ 1 ɸ/ʛ 

ʚʦʥʠ ʟʜʘʪʥʽ ʛʝʥʝʨʫʚʘʪʠ 400ï600 ʤɸĿʛʦʜ/ʛ. ʇʨʦʪʝ ʾʭʥʷ ʘʭʽʣʣʝʩʦʚʘ ʧ'ʷʪʘ ï 

ʞʠʪʪʻʚʠʡ ʮʠʢʣ. ʇʦʧʨʠ ʚʩʽ ʩʪʘʨʘʥʥʷ ʽʥʞʝʥʝʨʽʚ, ʨʫʡʥʫʚʘʥʥʷ ʚʽʜ ʟʤʽʥʠ ʦʙ'ʻʤʫ 

ʦʙʤʝʞʫʻ ʾʭʥʽʡ ʨʝʩʫʨʩ ʜʽʘʧʘʟʦʥʦʤ 300ï800 ʮʠʢʣʽʚ ʜʦ ʧʘʜʽʥʥʷ ʻʤʥʦʩʪʽ ʥʠʞʯʝ 80% 

ʚʽʜ ʧʦʯʘʪʢʦʚʦʾ [1, ʩ. 2221]. ʏʽʪʢʦ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ: ʱʦ ʚʠʱʠʡ 

ʝʥʝʨʛʝʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʟʘʢʣʘʜʝʥʦ ʫ ʧʨʠʨʦʜʫ ʤʘʪʝʨʽʘʣʫ, ʪʦ ʩʢʣʘʜʥʽʰʠʤʠ ʪʘ 

ʜʦʨʦʞʯʠʤʠ ʻ ʤʝʪʦʜʠ ʫʪʨʠʤʘʥʥʷ ʡʦʛʦ ʩʪʨʫʢʪʫʨʥʦʾ ʮʽʣʽʩʥʦʩʪʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʦʛʣʷʜʫ ʜʦʟʚʦʣʷʶʪʴ ʩʬʦʨʤʫʣʶʚʘʪʠ ʪʘʢʽ ʚʠʩʥʦʚʢʠ: 

1. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʣʶʯʦʚʠʤ ʙʘʨ'ʻʨʦʤ ʜʣʷ ʜʦʚʛʦʪʨʠʚʘʣʦʾ ʨʦʙʦʪʠ 

ʘʥʦʜʽʚ ʻ ʟʥʘʯʥʠʡ ʨʘʜʽʫʩ ʽʦʥʘ ʢʘʣʽʶ. ʗʢʱʦ ʜʣʷ ʽʥʪʝʨʢʘʣʷʮʽʡʥʠʭ ʚʫʛʣʝʮʽʚ ʮʝ 

ʚʠʢʣʠʢʘʻ ʫʧʦʚʽʣʴʥʝʥʥʷ ʢʽʥʝʪʠʢʠ, ʪʦ ʜʣʷ ʩʧʣʘʚʥʠʭ (Sb, P, Bi) ʽ ʢʦʥʚʝʨʩʽʡʥʠʭ 

(MoS, FeS) ʤʘʪʝʨʽʘʣʽʚ ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʬʘʪʘʣʴʥʦʛʦ ʦʙ'ʻʤʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ (ʜʦ 

400%), ʱʦ ʧʨʦʚʦʢʫʻ ʤʝʭʘʥʽʯʥʫ ʜʝʛʨʘʜʘʮʽʶ ʪʘ ʚʽʜʰʘʨʫʚʘʥʥʷ ʘʢʪʠʚʥʦʾ ʤʘʩʠ. 

2. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʛʝʪʝʨʦʘʪʦʤʥʦ-ʜʦʧʦʚʘʥʠʡ ʞʦʨʩʪʢʠʡ ʚʫʛʣʝʮʴ (hard 

carbon) ʥʘʨʘʟʽ ʻ ʥʘʡʙʽʣʴʰ ʟʙʘʣʘʥʩʦʚʘʥʠʤ ʽ ʪʝʭʥʦʣʦʛʽʯʥʦ ʛʦʪʦʚʠʤ ʨʽʰʝʥʥʷʤ. ɺʽʥ 

ʛʘʨʘʥʪʫʻ ʩʪʘʙʽʣʴʥʫ ʧʠʪʦʤʫ ʻʤʥʽʩʪʴ ʥʘ ʨʽʚʥʽ 300ï450 ʤɸĿʛʦʜ/ʛ ʪʘ ʚʠʥʷʪʢʦʚʫ 

ʚʠʪʨʠʚʘʣʽʩʪʴ ʧʨʠ ʩʪʨʫʤʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ, ʧʝʨʝʚʠʱʫʶʯʠ ʨʫʙʽʞ ʫ 1000 ʮʠʢʣʽʚ. 

3. ʂʣʘʩʠʬʽʢʦʚʘʥʦ ʦʩʥʦʚʥʽ ʤʝʪʦʜʠ ʩʠʥʪʝʟʫ ʝʣʝʢʪʨʦʜʥʠʭ ʩʪʨʫʢʪʫʨ. 

ɼʦʚʝʜʝʥʦ, ʱʦ ʜʣʷ ʚʠʩʦʢʦʻʤʥʠʭ ʩʧʣʘʚʥʠʭ ʘʥʦʜʽʚ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʻ 

ʤʝʭʘʥʦʭʽʤʽʯʥʝ ʧʦʜʨʽʙʥʝʥʥʷ (ball-milling), ʷʢʝ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʤʽʮʥʽ ʭʽʤʽʯʥʽ 

ʟʚ'ʷʟʢʠ ʘʢʪʠʚʥʦʾ ʨʝʯʦʚʠʥʠ ʟ ʚʫʛʣʝʮʝʚʦʶ ʤʘʪʨʠʮʝʶ (ʥʘʧʨʠʢʣʘʜ, PïC), ʩʪʨʠʤʫʶʯʠ 

ʾʾ ʨʫʡʥʫʚʘʥʥʷ. ɻʽʜʨʦʪʝʨʤʘʣʴʥʠʡ ʤʝʪʦʜ ʟʘʣʠʰʘʻʪʴʩʷ ʦʧʪʠʤʘʣʴʥʠʤ ʜʣʷ ʪʦʯʥʦʛʦ 

ʢʦʥʪʨʦʣʶ ʤʦʨʬʦʣʦʛʽʾ ʢʦʥʚʝʨʩʽʡʥʠʭ ʦʢʩʠʜʽʚ ʪʘ ʭʘʣʴʢʦʛʝʥʽʜʽʚ. 

4. ɸʨʛʫʤʝʥʪʦʚʘʥʦ, ʱʦ ʧʦʜʘʣʴʰʠʡ ʧʨʦʛʨʝʩ ʫ ʩʬʝʨʽ ʢʘʣʽʡ-ʽʦʥʥʠʭ 

ʙʘʪʘʨʝʡ ʚʠʤʘʛʘʻ ʩʠʥʝʨʛʝʪʠʯʥʦʛʦ ʧʽʜʭʦʜʫ. ʈʦʟʨʦʙʢʘ ʣʠʰʝ ʽʜʝʘʣʴʥʦʛʦ ʘʥʦʜʘ ʥʝ 

ʤʘʻ ʩʝʥʩʫ ʙʝʟ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʢʦʥʮʝʥʪʨʦʚʘʥʠʭ ʝʣʝʢʪʨʦʣʽʪʽʚ (ʥʘ 

ʦʩʥʦʚʽ ʩʦʣʝʡ KFSI). ʊʽʣʴʢʠ ʾʭʥʷ ʢʦʤʙʽʥʘʮʽʷ ʜʦʟʚʦʣʠʪʴ ʩʬʦʨʤʫʚʘʪʠ ʝʣʘʩʪʠʯʥʠʡ ʽ 

ʤʽʮʥʠʡ ʰʘʨ SEI, ʟʜʘʪʥʠʡ ʚʠʪʨʠʤʫʚʘʪʠ ʧʦʩʪʽʡʥʽ ʧʫʣʴʩʘʮʽʾ ʦʙ'ʻʤʫ ʤʘʪʝʨʽʘʣʫ ʧʽʜ 

ʯʘʩ ʟʘʨʷʜʫ ʪʘ ʨʦʟʨʷʜʫ. 



213 

ʉʇʀʉʆʂ ʃɯʊɽʈɸʊʋʈʀ 

1. Min X., Xiao J., Fang M., Wang W. A., Zhao Y., Liu Y., Abdelkader A. 

M., Xi K., Kumar R. V., Huang Z. Potassium-ion batteries: outlook on present and 

future technologies. Energy & Environmental Science. 2021. Vol. 14, Iss. 4. 

P. 2186-2243. 

2. Xu Y.-S., Duan S.-Y., Sun Y.-G., Bin D.-S., Tao X.-S., Zhang D., Liu Y., 

Cao A.-M., Wan L.-J. Recent developments in electrode materials for potassium-ion 

batteries. Journal of Materials Chemistry A. 2019. Vol. 7, Iss. 8. P. 4334ï4352. 

3. Qamar M. A., Almashnowi M. Y., Mashniwi M. H. J., Ali S. K., 

Shahadat N. Advancing the future: a mini review of developments and prospects in 

potassium-ion capacitors and potassium-ion hybrid capacitors. Ionics. 2025. Vol. 31. 

P. 3121ï3150. 

4. Cai P., Wang K., Wang T., Li H., Zhou M., Wang W., Jiang K. 

Comprehensive insights into potassium-ion capacitors: mechanisms, materials, 

devices and future perspectives. Advanced Energy Materials. 2024. Vol. 14, Iss. 12. 

Article 2401183. 

5. Ou X., Gong D., Han C. Advances and Prospects of Dual-Ion Batteries. 

Advanced Energy Materials. 2021. Vol. 11, Iss. 45. Article 2102498. 

  



214 

TECHNICAL SCIENCES  

 

ʋɼʂ 69:658.56 

MANAGEMENT OF THE QUALITY OF CONSTRUCTION PROCESSES IN 

MODERN CONDITIONS  

 

Chechuga Oleksandr Serhiyovych 

candidate of Technical Sciences, Associate Professor, 

deputy head of the department for the cycle 

transport construction 

Melnichenko Ivan Oleksandrovich 

student 

National Transport University 

Kyiv, Ukraine 

 

Abstract. The work examines the peculiarities of quality management of 

construction processes in modern conditions of increased requirements for reliability, 

safety and compliance of objects with regulatory indicators. The need for systematic, 

process and preventive approaches to quality assurance at all stages of construction 

work is substantiated. The principles that form an effective quality management 

system are summarized, and the role of production control as a practical tool for 

implementing these principles in the activities of construction organizations is 

revealed. The value of input, operational and acceptance control to prevent defects 

and ensure the stability of quality parameters of construction products is shown. 

Keywords: quality, system, management, standard, transport construction, 

automation, construction. 

 

The current conditions for the development of the construction industry are 

characterized by an increase in the requirements for the quality, safety and reliability 

of construction products, which necessitates the formation of effective quality 
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management systems at all stages of the life cycle of construction objects. In these 

settings, quality is seen as the result of the interconnected functioning of 

organizational, technological and management processes [1]. 

The principle of a systems approach implies the need for quality management 

at all levels, the allocation of management processes to all stages of the object's life 

cycle, and the coverage of all management functions with respect to the managed 

process [2]. 

The principle of standardization is that the main requirements for the quality of 

construction products and the quality management system must be regulated by 

standards and regulatory and technical documentation. In this context, the 

requirements of ISO 9001:2015 [4] play an important role. 

The principle of a comprehensive solution provides for a comprehensive 

approach to ensuring the quality of final construction products, including the 

distribution of tasks of quality management of intermediate and final products by 

levels of management (vertically and horizontally), as well as the implementation of 

an interconnected set of technical, economic, legal, organizational and educational 

measures at all stages of the life cycle of construction products [3]. 

The principle of rational limitation consists in filtering information and 

highlighting only those factors, conditions and phenomena that have a determining 

influence on the quality of final construction products [2]. 

The principle of direct and feedback involves the constant interaction of the 

subject and the object in the management system at the stages: çcontrolè (obtaining 

information), çcritical evaluationè, çdecision-making and implementationè [6]. 

The principle of dynamism involves a continuous process of improving the 

quality management system, taking into account scientific and technical progress, 

changes in the regulatory framework and accumulated experience. The system 

evolves from simple forms of control to automated solutions [7]. 

The principle of optimality involves ensuring the best result at minimal costs 

for the creation and operation of a quality management system. The principle of 

integration and modular construction specifies that the system consists of separate 
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interconnected modules that can function as stand-alone subsystems [5]. 

The principle of automation and new tasks focuses on the use of modern 

information technologies and computing equipment to automate quality management 

processes and the development of new methods for solving them [8]. 

The quality of construction products is determined based on the results of 

production control and evaluated in accordance with established methods. The 

production control system includes input, operational and acceptance controls, the 

results of which are necessarily recorded in the executive documentation [1]. 

Input control involves checking building materials, structures and equipment 

for compliance with standards, technical conditions, passports and project 

documentation, as well as transportation, unloading and storage requirements. 

Laboratory tests are carried out if necessary. 

Operational control is carried out during construction processes and is aimed at 

timely detection of defects and their causes. It covers the verification of compliance 

with work execution technology, compliance with work drawings, building codes and 

standards [6]. 

Acceptance control is carried out to assess the quality of completed objects, 

their parts, individual structures and hidden works. All hidden works are formalized 

by inspection acts, and special structures are accepted by intermediate acceptance 

acts [3]. 

In addition to production control, inspection control is carried out, which is 

aimed at checking the effectiveness of previously performed control measures. There 

is also functioning control by State and departmental oversight bodies (fire, sanitary, 

technical and other) [9]. 

In construction organizations, it is envisaged to implement organizational, 

technical and economic measures aimed at improving the quality of construction, in 

particular the creation of laboratories, geodetic services and advanced training of 

personnel [10]. 

Based on the results of production and inspection control, measures are being 

developed to eliminate the identified defects, taking into account the requirements of 
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author's and state supervision. 

Thus, an effective quality management system for construction processes is 

based on a combination of the principles of systematicity, standardization, 

complexity and multi-level control, which ensures the stability of the quality of 

construction products and increases the efficiency of construction production. 

Conclusions. As a result of the generalization, it was established that quality 

management of construction processes in modern conditions is a complex multi-level 

system that covers all stages of the life cycle of construction products and is based on 

a combination of organizational, technological and management decisions. 

It has been proven that the effectiveness of quality assurance is determined by 

the implementation of the key principles of the system approach, standardization, 

comprehensiveness, continuous control, feedback and continuous improvement of the 

management system. The application of the requirements of the international standard 

ISO 9001:2015, developed by the International Organization for Standardization, 

ensures the process and risk-oriented nature of quality management and contributes to 

increasing the stability of construction processes. 

It was established that a key role in the practical implementation of the quality 

management system is played by multi-level production control, which includes the 

input, operational and reception stages. Such a structure allows timely detection of 

deviations, prevention of defects and ensuring compliance of the performed works 

with regulatory and project requirements. In addition, inspection control and 

supervision by state and departmental bodies is important, which strengthens the 

general system of ensuring the quality of construction and contributes to increasing 

the level of responsibility of executors. Therefore, the implementation of a 

comprehensive approach to managing the quality of construction processes allows to 

increase the efficiency of construction production, reduce the number of defects and 

ensure the stable quality of construction products in modern conditions. 
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Abstract. The results of the study of the strength of the contacts of 

prefabricated monolithic beam structures with flat contact with a longitudinal key are 

presented. Recommendations for checking the contact strength of statically 

determined structures depending on the length of the shear section are given. The 

calculation of shear strength of the contact depending on the adhesion, mechanical 

engagement and frictional forces, which in turn depends on the contact surface of the 

old concrete and the brand of new concrete, the presence of several contact planes, is 

given. 

Keywords: reconstruction, safety, accessibility, energy efficiency, energy 
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The administrative building, which is being considered for a change in 

functional purpose, is three-story, consists of administrative premises on the first 

floor (Fig. 1) and rooms that can be redesigned as living quarters for the 

accommodation of internally displaced (evacuees) persons on the second and third 

floors. ABA: collection of scientific works. 

The inspection of the technical condition was carried out on the basis of 

regulatory documents of Ukraine [1...5].  

During the investigation of the building site and the foundations of the 

building, it was established that the soils are not supported in depth, have a different 

distribution, and are also covered with a planting layer of soil.  

During the inspection of the administrative building, it was established that it is 

in a satisfactory technical condition and is suitable for further reconstruction and 
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operation [1, 2]. At the same time, some parts of the building and engineering 

systems have significant damage, which makes it impossible to operate without major 

repairs. 

The roof of the building is in satisfactory technical condition and does not have 

individual point defects of the roofing or waterproofing layer. 

The window openings are in satisfactory technical condition, but require partial 

repair with the installation of window sills. 

On the third floor, the door blocks are damaged and are in unsatisfactory 

technical condition. 

The ceilings above the third floor have hairline cracks along the working 

fittings, traces of rust on the surface of the concrete (a corrosion layer of up to         

0.5 mm), the initial phase of concrete splitting along the fittings and a violation of 

adhesion with the fittings is observed. The ceiling is in satisfactory technical 

condition. 

In order to fulfill the requirements [3, 4], it is necessary to design the entrance 

to the building in the B-B/4 axes on the first floor with the arrangement of a ramp, 

and to design a living space for accommodating people with disabilities in 

wheelchairs (Fig. 1). 

Parquet floors on the second floor need partial repair, and on the third floor the 

floors are completely destroyed and need to be renewed. When arranging the floors in 

the corridors, it is necessary to align the marks with the stairwells. 

 

 

 

 

 

 

 

 

Fig. 1. Plan of the first floor of the building 
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The electrical and plumbing systems, as well as the heating system on the 

second and third floors need to be completely renewed due to their dismantling. 

The lintels above the windows in the B-B/1 and B/1-2 axes are destroyed, are 

in technical condition "3" [5] and are subject to strengthening. 

During the inspection of the thermal insulation of the external walls and the 

development of the shafts, it was established that the thermal insulation was made up 

to the Ñ0.000 mark and was not installed below. In places of connection with the 

daytime surface, freezing of the walls may occur, which causes the appearance of 

moisture on the floors of the interior rooms.  

Conclusion. 

As a result of the inspection of the technical condition of the administrative 

building, it was established that it is generally in a satisfactory technical condition 

and belongs to category "2" [5]. It can be reconstructed to accommodate internally 

displaced persons with the creation of a dormitory. The water and electricity supply 

systems, as well as the heating system, are in a condition unsuitable for normal 

operation, and belong to category "3" [5]. 

When implementing a project for the reconstruction of an administrative 

building with the creation of a dormitory, it is necessary to take into account the 

results of a technical survey and perform insulation of external walls in accordance 

with DBN V.2.6-31:2021 Thermal insulation and energy efficiency of buildings, 

DBN V.1.2-11:2021 Energy conservation and energy efficiency. 
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Introduction . Electroencephalography is one of the most widely used 

non-invasive techniques for measuring brain activity. Due to its high temporal 

resolution and relatively simple acquisition process, EEG has become one of the 

primary signal modalities in brain-computer interface systems. The goal is to 

recognize imagined body movements directly from EEG recordings. Motor imagery 

is the mental simulation of a movement without actual muscular execution. During 

imagined movement, characteristic changes occur in the sensorimotor cortex, 

particularly in the alpha and beta frequency bands. 

EEG-based motor imagery classification has important applications in 

rehabilitation. For example, BCI systems may help patients with motor impairments 

or limb loss to interact with external devices solely through brain activity. Although 

significant progress has been made in deep learning methods, EEG classification 

remains a difficult problem. EEG signals are highly noisy, non-stationary, and 

strongly dependent on individual physiological characteristics. One of the most 

challenging aspects of EEG analysis is inter-subject variability, in which EEG 

patterns differ considerably across individuals. As a result, models trained on one 

group of subjects often fail to generalize accurately to unseen users. 

This issue becomes especially important in cross-subject evaluation protocols 

such as Leave-One-Subject-Out (LOSO). In LOSO training, the model is tested on a 

completely unseen subject, making the classification task substantially more difficult 

than subject-dependent evaluation. LOSO represents a more realistic real-world BCI 
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scenario because practical systems must operate on users whose EEG patterns were 

not present during training. 

To overcome this limitation, data augmentation approaches have become an 

active research direction in EEG deep learning. Traditional augmentation methods 

commonly are unable to preserve meaningful physiological structure. Therefore, 

generative neural networks, such as Variational Autoencoders, have emerged as 

appealing alternatives for generating synthetic EEG signals. 

This study considers the influence of VAE-based augmentation on EEGNet 

performance in a cross-subject LOSO motor imagery classification setting. Particular 

attention is given to both mean performance improvement and subject-specific 

augmentation effects, including factors that may contribute to positive or negative 

outcomes for individual subjects. 

Dataset and Preprocessing. The experiments were done using the BCI 

Competition IV Dataset 2a, which is one of the standard benchmark datasets for 

motor imagery EEG classification. The dataset contains EEG recordings from 9 

subjects, each participating in two separate recording sessions, collected on different 

days. It includes classes on imagined left-hand, right-hand, foot and tongue 

movements. In this work, only left- and right-hand motor imagery classes were used, 

reducing the task to binary EEG classification. EEG signals were recorded using 22 

EEG channels, positioned according to the international 10-20 system, at a sampling 

frequency of 250 Hz. Additional EOG channels were provided for artifact 

monitoring, although only EEG channels were used for classification experiments 

[1]. Particular importance was given to channels associated with the sensorimotor 

cortex, especially C3, Cz, and C4, since these regions contain the strongest motor 

imagery activity patterns [2]. The preprocessing pipeline included: segmentation of 

EEG trials, extraction of the motor imagery time window, channel-wise 

normalization, standardization, and reshaping into neural network input format. 

EEGNet as the Baseline Architecture. EEGNet was selected as the baseline 

classification model due to its compact architecture and strong performance on EEG 

datasets with restricted training samples. The architecture combines temporal and 
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spatial feature extraction specifically adapted for EEG analysis. Initially, temporal 

convolutional layers act as learnable frequency filters, extracting rhythmic EEG 

patterns associated with motor imagery. Depthwise convolutional layers learn spatial 

relationships among EEG channels, letting the model to identify discriminative 

sensorimotor activation patterns. Separable convolution layers are then applied to 

reduce processing complexity while sustaining efficient feature extraction. Additional 

operations such as batch normalization, pooling, and dropout improve training 

robustness and reduce overfitting [3]. 

Variational Autoencoder for EEG Augmentation. One of the main 

challenges in EEG deep learning is the limited amount of available training data. 

Collecting EEG recordings is expensive and time-consuming, while motor imagery 

datasets are often relatively small. To address this issue, a Variational Autoencoder 

was implemented to augment EEG data. A VAE is a generative neural network 

capable of learning latent representations of EEG signals and generating new 

synthetic data [4].  

The VAE architecture consists of an encoder and a decoder. The encoder 

compresses EEG signals into a latent probability distribution represented by mean 

and variance vectors. The decoder reconstructs EEG signals from sampled latent 

vectors. Unlike standard autoencoders, VAEs impose latent-space regularization via 

the KullbackïLeibler divergence. This forces the latent space to approximate a 

Gaussian distribution, enabling smooth interpolation and signal generation. 

Convolutional layers were used inside the VAE architecture to preserve the EEG 

spatial-temporal structure. Temporal convolutions modeled EEG dynamics 

throughout time, while spatial convolutions learned channel relationships [5]. After 

training, synthetic EEG signals were generated by sampling vectors from the latent 

space and decoding them into EEG-like signals. These synthesized samples were then 

added to the training dataset. Importantly, augmentation was applied only during 

training. Testing and evaluation were always performed using real EEG signals from 

unseen subjects in the LOSO setup. 

Experimental Setup. The experiments were performed using the Leave-One-
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Subject-Out (LOSO) evaluation protocol. In this training strategy, one subject is 

completely excluded from the training process and used only for testing, while the 

model is trained on EEG recordings from all remaining subjects. After evaluation on 

the excluded subject, the process is repeated by selecting another subject as the test 

set. This procedure continues until every subject in the dataset has been used once as 

the unseen test subject. The final performance metrics are then calculated as the mean 

values across all LOSO folds. Such an evaluation protocol is significantly more 

challenging than subject-dependent training because the model must generalize to 

entirely unseen EEG patterns and inter-subject signal variability. The final metrics 

represent the mean performance among all subjects. LOSO evaluation is significantly 

more difficult than subject-dependent training because the model must generalize to 

entirely unseen EEG distributions. This makes LOSO highly suitable for evaluating 

practical BCI systems. There were 2 experimental configurations: EEGNet trained 

only on original EEG recordings and EEGNet trained using both original and VAE-

generated EEG signals. The generated synthetic samples were added exclusively to 

the training set. The test subject remained completely unseen during training and 

augmentation. Accuracy, Precision, Recall, F1-score, Area Under Curve and Cohenôs 

Kappa were used for model evaluation [6]. 

Results and Discussion 

Table. 1. 

Comparison of Mean Performance Metrics for EEGNet With and Without 

VAE Augmentation 

 

 Accuracy F1-score Precision Recall AUC Cohenôs 

Kappa 

EEGN

et 

81.88% 0.8186 0.8290 0.8198 0.919 0.6397 

EEGN

et + 

VAE 

82.80% 0.8253 0.8253 0.8260 0.9006 0.6520 
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Results show that VAE augmentation produced a modest but positive mean 

improvement across LOSO folds. The observed increase in average accuracy 

suggests that synthetic EEG samples is able to enhance EEGNet generalization in 

cross-subject classification. Some individuals demonstrated noticeable improvement 

following augmentation, while others experienced minimal changes or slight 

performance degradation. Such behavior might be primarily explained by strong 

intersubject EEG variability. EEG patterns differ considerably between individuals 

because of physiological, anatomical, and cognitive differences [7]. Therefore, the 

VAE's latent representation may capture the EEG structure of some subjects more 

accurately than others. 

For subjects whose motor imagery patterns are well represented inside the 

latent space, synthetic data may improve model robustness and reduce overfitting. In 

contrast, if the generated signals do not properly preserve subject-specific 

characteristics, the synthetic data may cause additional noise or distribution mismatch 

[8]. An additional issue observed during experiments was latent-space class 

imbalance. In certain cases, the VAE reconstructed one motor imagery class more 

accurately than the other. Consequently, augmentation occasionally improved 

separability for one class while slightly degrading the representation quality of the 

opposite class.  

In spite of these limitations, the overall mean improvement indicates that VAE-

based augmentation remains a useful technique for subject-independent EEG 

classification. 

Conclusion. This work investigated the influence of VAE-based augmentation 

on EEGNet performance in cross-subject motor imagery EEG classification using the 

BCI Competition IV Dataset 2a. The experiments were conducted under the LOSO 

protocol, which represents a realistic and highly challenging BCI evaluation scenario. 

EEGNet was selected as the baseline architecture due to its compact structure and 

efficient EEG feature extraction capability. A convolutional Variational Autoencoder 

was implemented to generate synthetic EEG signals and expand the training dataset. 

The produced samples were used exclusively during training, while evaluation was 
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performed on unseen real EEG recordings. The reported results represent mean 

LOSO performance among all subjects. VAE augmentation improved EEGNet 

accuracy from 81.88% to 82.80% and improved F1-score from 0.8186 to 0.8253. 

However, the effect of augmentation was not uniform across subjects because certain 

individuals benefited significantly from synthetic augmentation, while others 

exhibited neutral or slightly degraded performance. This variation was mainly 

attributed to strong inter-subject EEG differences and the varying accuracy with 

which the VAE captured subject-specific signal distributions. 

Overall, VAE-based augmentation can improve cross-subject EEG 

classification performance, although its effectiveness depends strongly on the realism 

and physiological consistency of the generated signals. 

 

REFERENCES 

1 Tangermann, M., M¿ller, K.-R., Aertsen, A., Birbaumer, N., Braun, C., 

Brunner, C., Leeb, R., Mehring, C., Miller, K. J., M¿ller-Putz, G. R., Nolte, G., 

Pfurtscheller, G., Preissl, H., Schalk, G., Schlºgl, A., Vidaurre, C., Waldert, S., & 

Blankertz, B. (2012). Review of the BCI Competition IV. *Frontiers in Neuroscience, 

6*, 55. [https://doi.org/10.3389/fnins.2012.00055](https://doi.org/10.3389/fnins.2012.

00055) 

2 Chen, Z., Wang, Y., & Song, Z. (2021). Classification of motor imagery 

electroencephalography signals based on image processing method. *Sensors, 

21*(14), 4646. [https://doi.org/10.3390/s21144646](https://doi.org/10.3390/s2114464

6) 

3 Cao, D., Yu, Z., Wang, J., & Wu, Y. (2025). SMMTM: Motor imagery 

EEG decoding algorithm using a hybrid multi-branch separable convolutional self-

attention temporal convolutional network. *PLOS ONE, 20*(10), e0333805. 

[https://doi.org/10.1371/journal.pone.0333805](https://doi.org/10.1371/journal.pone.

0333805) 

4 Zhao, T., Cui, Y., Ji, T., Luo, J., Li, W., Jiang, J., Gao, Z., Hu, W., Yan, 

Y., Jiang, Y., & Hong, B. (2024). VAEEG: Variational auto-encoder for extracting 



229 

EEG representation. *NeuroImage, 304*, 120946. [https://doi.org/10.1016/j.neuroim

age.2024.120946](https://do.org/10.1016/j.neuroimage.2024.120946) 

5 Dai, M., Zheng, D., Na, R., Wang, S., & Zhang, S. (2019). EEG 

classification of motor imagery using a novel deep learning framework. *Sensors, 

19*(3), 551. [https://doi.org/10.3390/s19030551](https://doi.org/10.3390/s19030551)  

6 Xiong,W., Ma, L., & Li, H. (2025). Adaptive EEG preprocessing to 

mitigate electrode shift variability for robust motor imagery classification. *Scientific 

Reports, 15*, 40808. [https://doi.org/10.1038/s41598-025-24466-

x](https://doi.org/10.1038/s41598-025-24466 x) 

7 Tran, X.-T., Vo, T.-N., Vu, S.-T., Tran, T.-T., Nguyen, M.-D., Do, T., & 

Lin, C.-T. (2026). *Inter- and intra-subject variability in EEG: A systematic survey* 

(arXiv:2602.01019). arXiv. [https://arxiv.org/abs/2602.01019](https://arxiv.org/abs/2

602.01019) 

8 PoǸaka, V., de Jong, I. P., & Sburlea, A. I. (2026). *Riemannian 

geometry-preserving variational autoencoder for MI-BCI data augmentation* 

(arXiv:2603.10563). arXiv. [https://arxiv.org/abs/2603.10563](https://arxiv.org/abs/2

603.10563) 

  

https://doi.org/10.3390/s19030551
https://doi.org/10.1038/s41598-025-24466


230 

ʋɼʂ 004:37:531:664 

ENHANCING THE EFFECTIVENESS OF STUDYING APPLIED 

MECHANICS BY STUDENTS OF THE ñFOOD TECHNOLOGIESò 

SPECIALTY THROUGH MODERN INFORMATION TECHNOLOGIES  

 

Zhurylo Svitlana Vladyslavivna, 

 teacher 

Uman National University 

Uman, Ukraine 

 

Abstract 

The article examines the features of using modern information technologies in 

the process of studying applied mechanics by students majoring in ñFood 

Technologies.ò The role of digital educational resources, computer modeling, 

multimedia technologies, and interactive teaching methods in the formation of 

professional competencies of future specialists is analyzed. The main advantages of 

the digitalization of the educational process are identified, including increased 

visualization of learning, improved understanding of complex theoretical material, 

and the development of practical skills. Particular attention is paid to the use of 

information technologies for modeling mechanical processes and visualizing the 

operation of food production equipment. The expediency of combining traditional 

teaching methods with modern digital technologies to improve the effectiveness of 

student training is substantiated. 

Keywords: applied mechanics, information technologies, digitalization of 

education, multimedia technologies, computer modeling, food technologies, 

engineering education, digital educational resources. 

 

In modern conditions of societal development, information technologies 

occupy a leading position in all spheres of human activity. Education is no exception, 

as it is responsible for training future specialists who must meet contemporary 

requirements. This is especially relevant for technical specialties, particularly for 
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students majoring in ñFood Technologies.ò The introduction of digital technologies 

significantly transforms approaches to the organization of the educational process. In 

the field of knowledge ñProduction and Technologies,ò this is of particular 

importance, since the training of specialists is associated with the study of complex 

technical disciplines and the development of practical professional skills. 

The aim of the study is to analyze the possibilities of modern information 

technologies in the process of studying the discipline Applied Mechanics by students 

majoring in ñFood Technologiesò and to determine their impact on the effectiveness 

of the educational process. 

The research is based on a comprehensive approach to the analysis of modern 

methods of teaching technical disciplines. The study employs the analysis of 

scientific and educational-methodological sources, a systems approach to the 

organization of the educational process, a comparative analysis of traditional and 

digital learning, and the generalization of pedagogical experience in the use of 

information technologies. 

The complexity of theoretical material, the necessity of performing engineering 

calculations, and the study of the operating principles of mechanisms determine the 

need for the use of modern information technologies, which make it possible to 

increase the effectiveness of learning and improve the assimilation of educational 

material. 

The study of technical disciplines is an important component of the 

professional training of students majoring in Food Technologies, since the modern 

food industry is based on the use of complex technological equipment, automated 

systems, and engineering processes. A future specialist must not only know the 

technology of food production but also understand the operating principles of 

machines, apparatuses, and technical systems that ensure the implementation of 

production processes. 

Technical disciplines develop studentsô engineering thinking and provide the 

ability to analyze technological processes from a technical perspective. In particular, 

such disciplines as Applied Mechanics, Hydraulics, Processes and Equipment of 
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Food Production, and engineering graphics make it possible to understand the 

principles of equipment operation, the features of energy transfer, the movement of 

liquids and gases, as well as heat- and mass-transfer processes. 

Technical disciplines acquire particular importance in the process of studying 

technological equipment used in food production. Future technologists must be able 

to analyze the operation of machines and apparatuses, determine optimal operating 

modes of equipment, perform technical calculations, monitor the efficiency of 

production processes, and ensure the safe operation of equipment. 

For example, knowledge of mechanics makes it possible to understand the 

operating principles of conveyors, mixers, pumps, and dosing mechanisms. The study 

of heat-transfer processes is essential for working with pasteurization units, drying 

equipment, and heat exchangers. Hydraulics helps analyze the movement of liquids in 

pipelines and pumping systems. 

In addition, technical disciplines contribute to the development of practical 

skills in working with modern digital technologies and production automation 

systems. In the modern food industry, computer modeling, automated control 

systems, and digital monitoring of technological processes are widely used. 

Therefore, future specialists must possess not only technological knowledge but also 

technical competencies. 

Another important aspect is the development of the ability to solve production-

related problems. Technical training enables students to analyze the causes of 

equipment malfunctions, evaluate the efficiency of technological processes, and 

implement modern engineering solutions. 

Therefore, the study of technical disciplines is a necessary condition for the 

training of competitive specialists in the field of Food Technologies. It ensures the 

formation of professional competencies, the development of engineering thinking, 

and the ability to work effectively in the conditions of modern high-tech food 

production. 

One of the important disciplines in the training of such specialists is Applied 

Mechanics. It helps students understand the operating principles of machines, 
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mechanisms, and technological equipment. However, this subject often causes 

difficulties for students due to the complexity of the material, the large number of 

formulas, and abstract concepts. 

Modern studies confirm that the digitalization of learning in Applied 

Mechanics contributes to the development of engineering thinking, practical skills, 

and the competitiveness of future specialists. 

Applied Mechanics is one of the fundamental disciplines that provides students 

with knowledge about mechanical processes, forces, the motion of bodies, and the 

operating principles of technical systems. For students majoring in ñFood 

Technologies,ò this discipline is of great importance because it: 

¶ enables understanding of the operation of technological equipment; 

¶ helps analyze production processes; 

¶ contributes to improving occupational safety; 

¶ ensures the efficient use of machinery and equipment. 

Knowledge of Applied Mechanics is used in working with such processes as 

grinding, mixing, transportation, and processing of products. However, the 

complexity of the mathematical framework and the abstract nature of many concepts 

necessitate the use of modern digital learning tools. In teaching Applied Mechanics, 

this is manifested through the application of computer modeling, interactive 

platforms, and digital educational resources. 

Such approaches significantly increase the visualization of educational material 

and provide a deeper understanding of mechanical processes. That is why the 

application of modern information technologies in the educational process is 

essential. They make learning more accessible, visual, and effective. 

One of the most effective teaching methods is computer modeling. It makes it 

possible to create virtual models of real processes and study their behavior. This 

greatly simplifies the understanding of complex topics and provides opportunities for 

the practical application of knowledge. 

Studies on the digitalization of learning in engineering disciplines demonstrate 

that the use of computer modeling and digital educational resources significantly 
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improves the effectiveness of knowledge acquisition and increases student motivation 

[1]. 

In the training of specialists for the food industry, multimedia technologies are 

used to demonstrate the operation of technological equipment. 

Mixers ð help students understand the mechanics of mixing through blade 

motion animations and the analysis of forces and torques. 

Conveyor systems ð are important for understanding production organization 

through demonstrations of belt movement and calculations of transportation speed. 

Screw mechanisms ð are used in grinding and transportation processes 

through modeling of raw material feeding and analysis of friction forces. 

Packaging machines ð contribute to understanding automation through 

visualization of mechanism operation and analysis of cyclic processes. 

Therefore, multimedia technologies are an effective tool for teaching Applied 

Mechanics, especially for students majoring in ñFood Technologies.ò 

They provide: visualization and accessibility of educational material; a 

connection between theory and practice; the formation of professional competencies. 

However, the most effective approach is the combination of multimedia tools 

with traditional teaching methods. 

Virtual laboratories are a modern tool that makes it possible to conduct 

experiments without the use of real equipment. The main advantages of virtual 

laboratories include: safety; accessibility; the possibility of repeated practice; 

resource efficiency. 

This is especially important for disciplines related to technical processes. 

Modern information technologies make it possible to organize distance 

learning. This significantly increases the effectiveness of the educational process by 

providing: learning at a convenient time; access to a wide range of educational 

materials; opportunities for self-assessment; rapid feedback. 

Specialized software tools are used in the study of Applied Mechanics. The 

application of MATLAB, SolidWorks, and ANSYS makes it possible to analyze 

mechanical processes and investigate the behavior of systems under various 
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conditions. This helps students acquire practical skills necessary for their future 

professional activities. 

The use of information technologies has many advantages, including: 

improving the quality of education; developing digital skills; providing an 

individualized approach; access to large amounts of information; increasing student 

motivation. 

At the same time, there are certain challenges, such as: dependence on 

technical equipment; the need for Internet access; the possibility of student 

distraction. 

However, these problems can be addressed through the proper use of 

technologies. 

Therefore, the application of modern information technologies in the study of 

Applied Mechanics is an important and necessary component of modern education. 

They make the educational process more effective, engaging, and accessible. Thanks 

to information technologies, students gain a better understanding of the material, 

develop practical skills, and prepare for their future professional activities. In the 

future, the role of information technologies in education will continue to grow, 

making their use an integral part of the educational process. 
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ʈʆɿʈʆɹʂɸ ʉʀʉʊɽʄʀ ɻɽʁʄɯʌɯʂɸʎɯɰ ʅɸɺʏɸʃʔʅʆɻʆ ʇʈʆʎɽʉʋ 

 

ɸʨʩʝʥʶʢ ɯʛʦʨ ʈʦʩʪʠʩʣʘʚʦʚʠʯ 

ʢ. ʪ. ʥ., ʜʦʮʝʥʪ 

ʉʢʦʨʠʢʦʚ ɺʣʘʜʠʩʣʘʚ ɺʽʢʪʦʨʦʚʠʯ 

ʉʪʫʜʝʥʪ 

ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ɺʽʥʥʠʮʷ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʨʦʟʛʣʷʥʫʪʦ ʢʦʥʮʝʧʮʽʶ ʛʝʡʤʽʬʽʢʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ 

ʦʙˇʨʫʥʪʦʚʘʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʾʾ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʩʫʯʘʩʥʠʭ ʦʩʚʽʪʥʽʭ ʩʝʨʝʜʦʚʠʱʘʭ. 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚʧʣʠʚ ʽʛʨʦʚʠʭ ʤʝʭʘʥʽʢ ʥʘ ʚʥʫʪʨʽʰʥʶ ʤʦʪʠʚʘʮʽʶ ʟʜʦʙʫʚʘʯʽʚ 

ʦʩʚʽʪʠ ʪʘ ʚʠʟʥʘʯʝʥʦ ʦʩʥʦʚʥʽ ʨʠʟʠʢʠ ʥʘʜʤʽʨʥʦʾ ʛʝʡʤʽʬʽʢʘʮʽʾ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ 

ʩʪʨʫʢʪʫʨʫ ʩʠʩʪʝʤʠ ʛʝʡʤʽʬʽʢʘʮʽʾ ʫ ʚʠʛʣʷʜʽ ʦʢʨʝʤʦʛʦ ʩʝʨʚʽʩʥʦʛʦ ʰʘʨʫ ʟ ʪʨʴʦʤʘ 

ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʤʠ ʧʽʜʩʠʩʪʝʤʘʤʠ: ʜʦʩʚʽʜʫ ʪʘ ʨʽʚʥʽʚ; ʚʥʫʪʨʽʰʥʴʦʶ ʚʘʣʶʪʦʶ ʟ 

ʤʦʜʫʣʝʤ ʪʨʘʥʟʘʢʮʽʡ; ʜʦʩʷʛʥʝʥʴ. ʈʦʟʨʦʙʣʝʥʽ ʤʝʭʘʥʽʟʤʠ ʜʦʟʚʦʣʷʪʴ ʟʘʙʝʟʧʝʯʠʪʠ 

ʛʥʫʯʢʝ ʫʧʨʘʚʣʽʥʥʷ ʤʦʪʠʚʘʮʽʻʶ ʫʯʥʽʚ ʽ ʩʪʫʜʝʥʪʽʚ ʰʣʷʭʦʤ ʧʨʦʧʦʨʮʽʡʥʦʛʦ 

ʥʘʨʘʭʫʚʘʥʥʷ ʥʘʛʦʨʦʜ ʟʘ ʚʠʢʦʥʘʥʽ ʥʘʚʯʘʣʴʥʽ ʟʘʚʜʘʥʥʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʛʝʡʤʽʬʽʢʘʮʽʷ, ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ, ʤʦʪʠʚʘʮʽʷ, ʽʛʨʦʚʽ 

ʤʝʭʘʥʽʢʠ, ʩʠʩʪʝʤʘ ʜʦʩʷʛʥʝʥʴ, ʚʥʫʪʨʽʰʥʷ ʚʘʣʶʪʘ, ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʮʠʬʨʦʚʘ 

ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʦʩʚʽʪʠ. 

 

ɺʩʪʫʧ 

ʉʫʯʘʩʥʘ ʦʩʚʽʪʘ ʧʝʨʝʙʫʚʘʻ ʚ ʫʤʦʚʘʭ ʘʢʪʠʚʥʦʾ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ, ʷʢʘ 

ʩʫʪʪʻʚʦ ʟʤʽʥʶʻ ʧʽʜʭʦʜʠ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ʊʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ 

ʥʘʚʯʘʥʥʷ ʜʝʜʘʣʽ ʯʘʩʪʽʰʝ ʧʦʩʪʫʧʘʶʪʴʩʷ ʽʥʥʦʚʘʮʽʡʥʠʤ ʧʝʜʘʛʦʛʽʯʥʠʤ ʪʝʭʥʦʣʦʛʽʷʤ, 

ʩʧʨʷʤʦʚʘʥʠʤ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʟʘʣʫʯʝʥʦʩʪʽ ʪʘ ʚʥʫʪʨʽʰʥʴʦʾ ʤʦʪʠʚʘʮʽʾ ʟʜʦʙʫʚʘʯʽʚ 

ʦʩʚʽʪʠ. ʆʜʥʠʤ ʽʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʽʚ ʫ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʻ ʛʝʡʤʽʬʽʢʘʮʽʷ ï 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʛʨʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʽ ʤʝʭʘʥʽʢ ʫ ʥʝʽʛʨʦʚʠʡ ʦʩʚʽʪʥʽʡ ʢʦʥʪʝʢʩʪ ʟ 

ʤʝʪʦʶ ʘʢʪʠʚʽʟʘʮʽʾ ʧʽʟʥʘʚʘʣʴʥʦʛʦ ʽʥʪʝʨʝʩʫ ʫʯʥʽʚ ʪʘ ʩʪʫʜʝʥʪʽʚ [1, 2]. 
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ʇʦʧʨʠ ʟʨʦʩʪʘʶʯʫ ʧʦʧʫʣʷʨʥʽʩʪʴ ʛʝʡʤʽʬʽʢʘʮʽʾ ʫ ʩʚʽʪʦʚʽʡ ʦʩʚʽʪʥʽʡ ʧʨʘʢʪʠʮʽ, 

ʾʾ ʩʠʩʪʝʤʥʘ ʨʝʘʣʽʟʘʮʽʷ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦ ʜʦʩʣʽʜʞʝʥʦʶ ʟ ʪʝʭʥʽʯʥʦʾ ʪʘ 

ʩʪʨʫʢʪʫʨʥʦʾ ʪʦʯʦʢ ʟʦʨʫ. ɿʦʢʨʝʤʘ, ʘʢʪʫʘʣʴʥʠʤ ʻ ʧʠʪʘʥʥʷ ʧʨʦʻʢʪʫʚʘʥʥʷ ʛʥʫʯʢʦʾ 

ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʛʝʡʤʽʬʽʢʘʮʽʾ, ʷʢʘ ʦʨʛʘʥʽʯʥʦ ʽʥʪʝʛʨʫʻʪʴʩʷ ʚ ʽʩʥʫʶʯʽ ʦʩʚʽʪʥʽ 

ʧʣʘʪʬʦʨʤʠ ʪʘ ʚʨʘʭʦʚʫʻ ʧʩʠʭʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʽʟʥʠʭ ʢʘʪʝʛʦʨʽʡ ʟʜʦʙʫʚʘʯʽʚ 

ʦʩʚ̔ʪʠ. ʊʦʤʫ ʤʝʪʦʶ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʢʘ ʩʪʨʫʢʪʫʨʠ ʩʠʩʪʝʤʠ ʛʝʡʤʽʬʽʢʘʮʽʾ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʾʾ ʢʣʶʯʦʚʠʭ ʤʝʭʘʥʽʢ ʪʘ ʧʨʠʥʮʠʧʽʚ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʉʫʯʘʩʥʘ ʦʩʚʽʪʘ ʥʘʣʽʯʫʻ ʜʦʩʠʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʽʜʭʦʜʽʚ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘʚʯʘʥʥʷ ʪʘ ʟʘʦʭʦʯʝʥʥʷ ʜʦ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ ʪʘ 

ʩʪʫʜʝʥʪʽʚ. ʆʜʥʠʤ ʟ ʪʘʢʠʭ ʻ ʛʝʡʤʽʬʽʢʘʮʽʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ [3]. ʊʘʢʠʡ ʧʽʜʭʽʜ 

ʧʝʨʝʜʙʘʯʘʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʛʨʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʚ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʮʽʣʷʭ ʟ ʤʝʪʦʶ 

ʘʢʪʠʚʽʟʘʮʽʾ ʧʽʟʥʘʚʘʣʴʥʦʛʦ ʽʥʪʝʨʝʩʫ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʾ ʤʦʪʠʚʘʮʽʾ [4]. 

ʗʢʱʦ ʫ ʢʣʘʩʠʯʥʠʭ ʽʛʨʦʚʠʭ ʬʦʨʤʘʪʘʭ ʜʦʤʽʥʫʻ ʬʦʢʫʩ ʥʘ ʧʨʦʮʝʩʽ ʪʘ 

ʦʪʨʠʤʘʥʥʽ ʝʤʦʮʽʡʥʦʛʦ ʟʘʜʦʚʦʣʝʥʥʷ ʙʝʟ ʞʦʨʩʪʢʦʾ ʧʨʠʚ'ʷʟʢʠ ʜʦ ʟʦʚʥʽʰʥʽʭ 

ʨʝʟʫʣʴʪʘʪʽʚ, ʪʦ ʛʝʡʤʽʬʽʢʦʚʘʥʠʡ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʯʽʪʢʦʶ 

ʩʧʨʷʤʦʚʘʥʽʩʪʶ ʥʘ ʜʠʜʘʢʪʠʯʥʫ ʮʽʣʴ ʪʘ ʬʽʥʘʣʴʥʠʡ ʥʘʚʯʘʣʴʥʠʡ ʨʝʟʫʣʴʪʘʪ [5]. 

ʇʨʦʪʝ ʥʘʜʤʽʨʥʘ ʛʝʡʤʽʬʽʢʘʮʽʷ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʟʚʦʨʦʪʥʽʡ ʝʬʝʢʪ ʪʘ 

ʟʥʠʟʠʪʠ ʚʥʫʪʨʽʰʥʶ ʤʦʪʠʚʘʮʽʶ ʯʝʨʝʟ ʟʘʣʝʞʥʽʩʪʴ ʣʠʰʝ ʚʽʜ ʟʦʚʥʽʰʥʽʭ ʯʠʥʥʠʢʽʚ 

[6, c. 2365]. ʊʦʞ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʽʜʭʦʜʫ ʧʦʪʨʽʙʥʦ ʯʽʪʢʦ 

ʨʦʟʨʦʙʠʪʠ ʩʠʩʪʝʤʫ ʥʘʛʦʨʦʜ, ʘ ʪʘʢʦʞ ʚʨʘʭʫʚʘʪʠ ʧʽʜʛʦʪʦʚʢʫ ʫʯʥʽʚ ʥʘ ʨʽʟʥʠʭ 

ʨʽʚʥʷʭ ʦʩʚʽʪʠ [6, ʩ. 2365]. 

ʉʠʩʪʝʤʫ ʛʝʡʤʽʬʽʢʘʮʽʾ ʜʦʮʽʣʴʥʦ ʨʝʘʣʽʟʫʚʘʪʠ ʷʢ ʦʢʨʝʤʠʡ ʩʝʨʚʽʩʥʠʡ ʰʘʨ, ʱʦ 

ʙʫʜʝ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʦʩʥʦʚʥʠʤʠ ʤʦʜʫʣʷʤʠ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ɼʦ ʩʢʣʘʜʫ ʮʽʻʾ ʩʠʩʪʝʤʠ ʧʣʘʥʫʻʪʴʩʷ ʚʚʝʩʪʠ ʪʘʢʽ ʧʽʜʩʠʩʪʝʤʠ [7, c. 88]: 

ï ʜʦʩʚʽʜʫ ʪʘ ʨʽʚʥʽʚ; 

ï ʚʥʫʪʨʽʰʥʷ ʚʘʣʶʪʘ ʪʘ ʤʦʜʫʣʴ ʪʨʘʥʟʘʢʮʽʡ; 

ï ʜʦʩʷʛʥʝʥʴ. 

ʋʩʽ ʮʽ ʧʝʨʝʨʘʭʦʚʘʥʽ ʧʽʜʩʠʩʪʝʤʠ ʻ ʛʥʫʯʢʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ, ʱʦ 
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ʜʦʟʚʦʣʷʶʪʴ ʣʝʛʢʦ ʤʘʥʽʧʫʣʶʚʘʪʠ ʚʥʫʪʨʽʰʥʴʦʶ ʤʦʪʠʚʘʮʽʻʶ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. 

ʗʢʱʦ ʥʘʨʘʭʦʚʫʚʘʪʠ ʧʨʦʧʦʨʮʽʡʥʽ ʥʘʛʦʨʦʜʠ ʟʘ ʚʠʢʦʥʘʥʥʽ ʟʘʚʜʘʥʥʷ ʫʯʥʽ ʪʘ 

ʩʪʫʜʝʥʪʠ ʟʤʦʞʫʪʴ ʦʪʨʠʤʫʚʘʪʠ ʛʽʜʥʫ ʦʧʣʘʪʫ ʟʘ ʩʚʦʾ ʩʪʘʨʘʥʥʷ [8] ʦʢʨʽʤ 

ʦʪʨʠʤʘʥʠʭ ʟʥʘʥʴ ʚʦʥʠ ʟʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʘʪʠ ʚʥʫʪʨʽʰʥʴʦ-ʽʥʪʝʛʨʦʚʘʥʫ ʚʘʣʶʪʫ 

ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʨʝʘʣʴʥʠʭ ʘʙʦ ʽʥʰʠʭ ʥʘʛʦʨʦʜ ʷʢʽ ʟʤʦʞʝ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʚʯʠʪʝʣʴ 

ʘʙʦ ʦʩʚʽʪʥʷ ʫʩʪʘʥʦʚʘ. 

ɺʠʩʥʦʚʦʢ 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙˇʨʫʥʪʦʚʘʥʦ ʜʦʮʽʣʴʥʽʩʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʝʡʤʽʬʽʢʘʮʽʾ ʷʢ ʽʥʩʪʨʫʤʝʥʪʫ ʧʽʜʚʠʱʝʥʥʷ ʤʦʪʠʚʘʮʽʾ ʪʘ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʽʛʨʦʚʽ ʤʝʭʘʥʽʢʠ ʧʦʟʠʪʠʚʥʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʽʟʥʘʚʘʣʴʥʠʡ ʽʥʪʝʨʝʩ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʟʘ ʫʤʦʚʠ ʾʭ 

ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʥʘʜʤʽʨʥʘ ʞ ʛʝʡʤʽʬʽʢʘʮʽʷ ʟʜʘʪʥʘ ʩʧʨʠʯʠʥʠʪʠ 

ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʟʦʚʥʽʰʥʽʭ ʩʪʠʤʫʣʽʚ ʽ ʟʥʠʟʠʪʠ ʚʥʫʪʨʽʰʥʶ ʤʦʪʠʚʘʮʽʶ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʘʨʭʽʪʝʢʪʫʨʫ ʩʠʩʪʝʤʠ ʛʝʡʤʽʬʽʢʘʮʽʾ ʫ ʚʠʛʣʷʜʽ ʦʢʨʝʤʦʛʦ 

ʩʝʨʚʽʩʥʦʛʦ ʰʘʨʫ, ʱʦ ʤʽʩʪʠʪʴ ʪʨʠ ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʽ ʧʽʜʩʠʩʪʝʤʠ: ʜʦʩʚʽʜʫ ʪʘ ʨʽʚʥʽʚ; 

ʚʥʫʪʨʽʰʥʶ ʚʘʣʶʪʫ ʟ ʤʦʜʫʣʝʤ ʪʨʘʥʟʘʢʮʽʡ; ʜʦʩʷʛʥʝʥʴ. ʊʘʢʘ ʤʦʜʫʣʴʥʘ ʩʪʨʫʢʪʫʨʘ 

ʟʘʙʝʟʧʝʯʫʻ ʛʥʫʯʢʽʩʪʴ ʥʘʣʘʰʪʫʚʘʥʥʷ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʘʜʘʧʪʘʮʽʾ ʜʦ ʦʩʚʽʪʥʽʭ 

ʩʝʨʝʜʦʚʠʱ ʨʽʟʥʠʭ ʨʽʚʥʽʚ. ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʮʽʣʴʥʦ ʩʧʨʷʤʫʚʘʪʠ ʥʘ 

ʧʨʘʢʪʠʯʥʫ ʨʝʘʣʽʟʘʮʽʶ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʝʤʧʽʨʠʯʥʫ ʧʝʨʝʚʽʨʢʫ ʾʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʚ ʫʤʦʚʘʭ ʨʝʘʣʴʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 

 

ʉʇʀʉʆʂ ʃɯʊɽʈɸʊʋʈʀ 

1. ɺʜʦʚʠʯʝʥʢʦ ɸ. ɯ., ɸʨʩʝʥʶʢ ɯ. ʈ. ʇʽʜʭʽʜ ʱʦʜʦ ʛʝʡʤʽʬʽʢʘʮʽʾ ʧʨʦʮʝʩʫ 

ʪʝʩʪʫʚʘʥʥʷ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ. // ʄʦʣʦʜʴ ʚ ʥʘʫʮʽ: ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʙʣʝʤʠ, 

ʧʝʨʩʧʝʢʪʠʚʠ (ʄʅ-2024), 15.10.23 ï 20.05.24: ʟʙʽʨʥʠʢ ʤʘʪʝʨʽʘʣʽʚ. ɺʽʥʥʠʮʷ: 

ɺʅʊʋ, 2024. URL: https://conferences.vntu.edu.ua/index.php/mn/mn2024/paper/vie

wFile/ 19808/16407 (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 10.05.2026). 

2. ɺʜʦʚʠʯʝʥʢʦ ɸ. ɯ., ɸʨʩʝʥʶʢ ɯ. ʈ. ʇʦʥʷʪʪʷ ʛʝʡʤʠʬʽʢʘʮʽʾ ʫ ʧʨʦʮʝʩʽ 

ʥʘʚʯʘʥʥʷ ʪʘ ʧʨʠʢʣʘʜ ʾʾ ʧʨʦʛʨʘʤʥʦʾ ʨʝʘʣʽʟʘʮʽʾ. // ʊʝʟʠ ʜʦʧʦʚʽʜʝʡ Lɯ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ 

ʢʦʥʬʝʨʝʥʮʽʾ ʬʘʢʫʣʴʪʝʪʫ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

https://conferences.vntu.edu.ua/index.php/mn/mn2024/author/submit/5?paperId=19806
https://conferences.vntu.edu.ua/index.php/mn/mn2024/author/submit/5?paperId=19806
https://conferences.vntu.edu.ua/index.php/all-fksa/all-fksa-2022/paper/view/16080
https://conferences.vntu.edu.ua/index.php/all-fksa/all-fksa-2022/paper/view/16080


239 

ʪʝʭʥʦʣʦʛʽʡ. ɺʽʥʥʠʮʷ: ɺʅʊʋ, 2022. URL: https://conferences.vntu.edu.ua/index.php/all-

fksa/all-fksa-2022/paper/view/ 16080/13575 (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 10.05.2026). 

3. ʄʘʪʢʽʚʩʴʢʠʡ ʄ. ʇ., ʊʘʨʘʩ ʊ. ʄ., ʃʫʯʢʝʚʠʯ ɭ. ʈ. ʈʦʣʴ ʛʝʡʤʽʬʽʢʘʮʽʾ ʫ 

ʧʦʢʨʘʱʝʥʥʽ ʤʦʪʠʚʘʮʽʾ ʪʘ ʥʘʚʯʘʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʫʯʥʽʚ ʩʝʨʝʜʥʴʦʾ ʰʢʦʣʠ ʚ 

ʫʤʦʚʘʭ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ. 2025. ʉ. 6. URL: 

https://doi.org/10.5281/zenodo.14717082 (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 10.05.2026). 

4. ɻʝʡʤʽʬʽʢʘʮʽʷ ʷʢ ʟʘʩʽʙ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ XXI ʩʪʦʣʽʪʪʷ / 

ʊ. ɺ. ɻʘʣʠʮʴʢʘ-ɼʽʜʫʭ ʪʘ ʽʥ. Futurity Research Publishing, 2025. 201 ʩ. 

5. ɯʤʝʨʽʜʟʝ ʄ., ɹʠʢʦʚ ɯ., ɺʝʣʠʯʢʦ ɼ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʛʝʡʤʽʬʽʢʘʮʽʾ ʚ 

ʦʩʚʽʪʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ. ʄʦʣʦʜʴ ʽ ʨʠʥʦʢ. 2020. ˉ 2/181. 

URL: https://doi.org/10.24919/2308-4634.2020.211897 (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 10.05.2026). 

6. Nurhayati N., Fathurrohman F. Gamification in school education: a 

systematic review of its effectiveness in improving student motivation and academic 

outcomes. Al-Islah: jurnal pendidikan. 2025. Vol. 17, no. 2. P. 2356 ï 2368. URL: 

https://doi.org/10.35445/alishlah.v17i2.6516 (date of access: 10.05.2026). 

7. Marinensi G., Botte B., Romero Carbonell M. Gamification in higher 

education: a self-determination theory perspective on the reward system. Community 

notebook. people, education and welfare in the society 5.0. 2022. No. 1. P. 81 ï 110. 

URL: https://doi.org/10.61007/qdc.2022.1.43 (date of access: 10.05.2026). 

8. ɹʫʟʴʢʦ ɺ. ʃ., ɭʯʢʘʣʦ ʖ. ɺ. ɻʝʡʤʽʬʽʢʘʮʽʷ ʷʢ ʟʘʩʽʙ ʬʦʨʤʫʚʘʥʥʷ 

ʧʽʟʥʘʚʘʣʴʥʦʛʦ ʽʥʪʝʨʝʩʫ ʫ ʥʘʚʯʘʥʥʽ ʬʽʟʠʢʠ. ʅʦʚʽʪʥʽ ʢʦʤʧôʁ ʪʝʨʥʽ ʪʝʭʥʦʣʦʛʽʾ. 

2017. ʊ. 15. ʉ. 171 ï 175. URL: https://doi.org/10.31812/0564/818 (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 

10.05.2026). 

  



240 
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ɻɯɹʈʀɼʅɸ ʉʀʉʊɽʄɸ ʂʆʄɹɯʅʆɺɸʅʆɻʆ ɽʅɽʈɻʆɿɸɹɽɿʇɽʏɽʅʅʗ 

 

ɹʘʣʘʩʘʥʷʥ ɻʝʥʥʘʜʽʡ ɸʣʴʙʝʨʪʦʚʠʯ, 

ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ 

ɺʝʨʩʪʘʢ ɺʽʪʘʣʽʡ ʆʣʝʢʩʘʥʜʨʦʚʠʯ 

ʆʩʪʘʧʝʥʢʦ ɸʨʪʝʤ ʉʝʨʛʽʡʦʚʠʯ 

ʅʽʢʽʪʽʥ ʇʘʚʣʦ ʗʢʦʚʠʯ 

ʘʩʧʽʨʘʥʪʠ, 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʆʜʝʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

ʤ. ʆʜʝʩʘ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʢʦʥʬʽʛʫʨʘʮʽʶ ʛʽʙʨʠʜʥʦʾ ʩʠʩʪʝʤʠ 

ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ (ɻʉʂɽ) ʱʦʜʦ ʘʚʪʦʥʦʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʝʣʝʢʪʨʦ- ʪʘ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚ ʟ ʫʨʘʭʫʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʚʽʪʨʦʚʦʾ ʪʘ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ ʚ ʆʜʝʩʴʢʦʤʫ ʨʝʛʽʦʥʽ. ɺʠʢʦʥʘʥʦ 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʜʘʥʠʭ, ʱʦʜʦ ʩʦʥʷʯʥʦʾ ʽʥʩʦʣʷʮʽʾ 

ʪʘ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ, ʱʦ ʦʪʨʠʤʘʥʦ ʟ ʤʝʪʝʦʩʪʘʥʮʽʾ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

çʆʜʝʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè. ʇʽʜʪʚʝʨʜʞʝʥʦ, ʱʦ ʩʝʟʦʥʥʘ ʟʤʽʥʘ ʝʥʝʨʛʝʪʠʯʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʚʽʪʨʦʚʠʭ ʪʘ ʩʦʥʷʯʥʠʭ ʨʝʩʫʨʩʽʚ ʤʦʞʝ ʙʫʪʠ ʚʟʘʻʤʦʢʦʤʧʝʥʩʦʚʘʥʘ 

ʰʣʷʭʦʤ ʽʥʪʝʛʨʘʮʽʾ ʜʦ ʻʜʠʥʦʾ ʩʠʩʪʝʤʠ ʜʚʦʭ ʨʽʟʥʠʭ ʟʘ ʧʨʠʨʦʜʦʶ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ 

ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ (ɺɼɽ) ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʾʭ ʛʝʥʝʨʫʶʯʠʭ ʧʦʪʫʞʥʦʩʪʝʡ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʛʽʙʨʠʜʥʘ ʩʠʩʪʝʤʘ, ʢʦʤʙʽʥʦʚʘʥʝ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ, 

ʚʽʜʥʦʚʣʶʚʘʣʴʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ, ʚʽʪʨʦʝʣʝʢʪʨʦʩʪʘʥʮʽʷ, ʩʦʥʷʯʥʘ ʝʣʝʢʪʨʦʩʪʘʥʮʽʷ. 

 

ɺʩʪʫʧ. ʈʦʟʧʦʚʩʶʜʞʝʥʽʩʪʴ ʛʽʙʨʠʜʥʠʭ ʩʠʩʪʝʤ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʟ 

ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʝʥʝʨʛʽʾ ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ ʟʥʘʯʥʦ ʟʨʦʩʪʘʻ ʚ ʋʢʨʘʡʥʽ 

ʪʘ ʚ ʩʚʽʪʽ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʧʦʩʪʫʧʦʚʠʤ ʟʨʦʩʪʘʥʥʷʤ ʚʘʨʪʦʩʪʽ ʪʨʘʜʠʮʽʡʥʠʭ 

ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ, ʝʣʝʢʪʨʠʯʥʦʾ ʪʘ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ, ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ ʪʘ ʚʠʤʦʛ 

ʱʦʜʦ ʥʘʜʽʡʥʦʩʪʽ ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ [1]. ʂʦʥʬʽʛʫʨʘʮʽʷ ɻʉʂɽ ʻ ʜʦʚʦʣʽ 

ʨʽʟʥʦʤʘʥʽʪʥʦʶ, ʙʦ ʚ ʩʠʩʪʝʤʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʻʜʥʘʥʽ ʜʝʢʽʣʴʢʘ ʨʽʟʥʠʭ ʟʘ ʧʨʠʨʦʜʦʶ 

ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʪʘ ʪʨʘʜʠʮʽʡʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ [2]. 
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ɽʬʝʢʪʠʚʥʽʩʪʴ ɻʉʂɽ ʚʽʜʧʦʚʽʜʥʦ ʚʠʱʝ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʩʠʩʪʝʤʘʤʠ, ʱʦ ʤʽʩʪʷʪʴ 

ʪʽʣʴʢʠ ʦʜʠʥ ʚʠʜ ɺɼɽ. ʎʝ ʟʫʤʦʚʣʝʥʦ ʧʨʦʷʚʦʤ ʩʠʥʝʨʛʝʪʠʯʥʦʛʦ ʝʬʝʢʪʫ, ʢʦʣʠ 

ʥʝʜʦʣʽʢʠ ʨʽʟʥʠʭ ʟʘ ʧʨʠʨʦʜʦʶ ɺɼɽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʟʘʻʤʥʦ ʢʦʤʧʝʥʩʦʚʘʥʦ, ʘ 

ʧʝʨʝʚʘʛʠ ʜʦʧʦʚʥʶʶʪʴ ʦʜʥʝ ʦʜʥʦʛʦ [3]. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʦʧʪʠʤʽʟʘʮʽʷ ʢʦʥʬʽʛʫʨʘʮʽʾ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ 

ɻʉʂɽ ʱʦʜʦ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ ʘʚʪʦʥʦʤʥʠʭ ʩʧʦʞʠʚʘʯʽʚ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʆʜʝʩʴʢʦʛʦ ʨʝʛʽʦʥʫ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʉʪʨʫʢʪʫʨʥʫ ʩʭʝʤʫ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ɻʉʂɽ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ.1. ʂʦʥʬʽʛʫʨʘʮʽʷ ɻʉʂɽ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʽʪʨʦʚʦʾ ʪʘ ʩʦʥʷʯʥʦʾ 

ʝʥʝʨʛʦʫʩʪʘʥʦʚʦʢ, ʱʦ ʛʝʥʝʨʫʶʪʴ ʝʣʝʢʪʨʠʢʫ, ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʧʦʞʠʚʘʯʽʚ ʚ 

ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚʽ, ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʫ (ʊʅ) ʪʘ ʝʣʝʢʪʨʦʢʦʪʣʘ (ɽʂ). ɽʣʝʢʪʨʠʢʘ, ʱʦ 

ʛʝʥʝʨʫʻʪʴʩʷ ʚʽʪʨʦʫʩʪʘʥʦʚʢʦʶ, ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʚ ʧʦʩʪʽʡʥʠʡ ʩʪʨʫʤ ʜʣʷ ʟʘʨʷʜʢʠ 

ʘʢʫʤʫʣʷʪʦʨʥʦʾ ʙʘʪʘʨʝʾ. ʂʦʥʪʨʦʣʝʨ ʟʘʙʝʟʧʝʯʫʻ ʟʘʭʠʩʪ ʘʢʫʤʫʣʷʪʦʨʥʦʾ ʙʘʪʘʨʝʾ ʚʽʜ 

ʛʣʠʙʦʢʦʛʦ ʨʦʟʨʷʜʫ ʪʘ ʥʘʜʤʽʨʥʦʾ ʟʘʨʷʜʢʠ. ɯʥʚʝʨʪʦʨ ʧʝʨʝʪʚʦʨʶʻ ʧʦʩʪʽʡʥʠʡ ʩʪʨʫʤ 

ʚ ʟʤʽʥʥʠʡ ʩʪʨʫʤ ʯʘʩʪʦʪʦʶ 50 ɻʮ ʪʘ ʥʘʧʨʫʛʦʶ 220/380 ɺ. ʊʝʧʣʦʧʦʩʪʘʯʘʥʥʷ ʚ 

ʩʠʩʪʝʤʽ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʊʅ, ʘʣʝ ʧʽʢʦʚʽ ʪʝʧʣʦʚʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ ʟʦʚʥʽʰʥʴʦʛʦ ʧʦʚʽʪʨʷ ʥʠʞʯʝ ʟʘ ï10 ęʉ, ʜʦʜʘʪʢʦʚʦ ʧʦʢʨʠʚʘʶʪʴʩʷ ɽʂ. 

 

ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʛʽʙʨʠʜʥʦʾ ʩʠʩʪʝʤʠ ʢʦʤʙʽʥʦʚʘʥʦʛʦ 

ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ 

 

ʄʝʪʦʜʠ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʬʽʛʫʨʘʮʽʾ ʪʘ ʧʦʢʘʟʥʠʢʽʚ ʛʽʙʨʠʜʥʠʭ ʩʠʩʪʝʤ 

ʟʘʩʥʦʚʘʥʦ ʥʘ ʫʟʘʛʘʣʴʥʝʥʽ ʙʘʛʘʪʦʨʽʯʥʠʭ ʜʘʥʠʭ ʧʨʦ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʪʘ ʩʦʥʷʯʥʫ 
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ʽʥʩʦʣʷʮʽʶ ʜʣʷ ʜʘʥʦʾ ʤʽʩʮʝʚʦʩʪʽ. ʆʧʪʠʤʽʟʘʮʽʷ ʩʪʨʫʢʪʫʨʠ ɻʉʂɽ ʤʦʞʝ 

ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʷʢ ʟʘ ʪʝʭʥʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʥʘʜʽʡʥʽʩʪʴ ʪʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ, ʪʘʢ ʽ ʟʘ ʝʢʦʥʦʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʪʘʢʠʤʠ ʷʢ 

ʩʦʙʽʚʘʨʪʽʩʪʴ ʝʥʝʨʛʽʾ ʘʙʦ ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʥʷ [4].  

ʎʽʣʴʦʚʦʶ ʬʫʥʢʮʽʻʶ (ʎʌ) ʱʦʜʦ ʦʧʪʠʤʽʟʘʮʽʾ ʢʦʥʬʽʛʫʨʘʮʽʾ ʪʘ ʧʘʨʘʤʝʪʨʽʚ 

ɻʉʂɽ ʦʙʝʨʝʤʦ ʚʘʨʪʽʩʥʫ ʩʢʣʘʜʦʚʫ, ʷʢ ʩʫʤʫ ʚʘʨʪʦʩʪʝʡ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʚʠʪʨʘʪʠ ʥʘ 

ʝʢʩʧʣʫʘʪʘʮʽʶ, ʨʝʤʦʥʪ ʪʘ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʢʘʧʽʪʘʣʴʥʽ ʚʠʪʨʘʪʠ ʪʘ 

ʚʘʨʪʽʩʪʴ ʤʦʥʪʘʞʫ ʩʠʩʪʝʤʠ. 

ʇʦʪʫʞʥʽʩʪʴ ʩʦʥʷʯʥʦʾ (ʉɽʉ) ʪʘ ʚʽʪʨʦʚʦʾ (ɺɽʉ) ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ, ʱʦ ʚʭʦʜʷʪʴ 

ʜʦ ʩʢʣʘʜʫ ʛʽʙʨʠʜʥʦʾ ʩʠʩʪʝʤʠ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʪʘ ʧʦʛʦʜʠ ʽ 

ʚʥʦʩʠʪʴ ʩʫʪʪʻʚʫ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʚ ʨʦʙʦʪʫ ʩʠʩʪʝʤʠ. ʉʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʢʠ ʚ 

ʩʠʩʪʝʤʽ ʪʘʢʦʞ ʥʦʩʠʪʴ ʚʠʧʘʜʢʦʚʠʡ ʭʘʨʘʢʪʝʨ. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ʙʘʟʫ ʢʣʽʤʘʪʠʯʥʠʭ 

ʜʘʥʠʭ ʆʜʝʩʴʢʦʛʦ ʨʝʛʽʦʥʫ, ʱʦ ʦʪʨʠʤʘʥʦ ʥʘ ʧʨʦʪʷʟʽ 2022-2025 ʨʨ. ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʝʪʝʦʩʪʘʥʮʽʾ ʪʠʧʫ Vantage Pro2, ʱʦ ʨʦʟʪʘʰʦʚʘʥʦ ʥʘ ʪʝʨʠʪʦʨʽʾ ʅʋ çʆʜʝʩʴʢʘ 

ʧʦʣʽʪʝʭʥʽʢʘè ʥʘ ʚʠʩʦʪʽ 25 ʤ [5]. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʱʦʜʦ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʙʫʣʦ ʘʧʨʦʢʩʠʤʦʚʘʥʦ ʟʘ 

ʩʪʘʥʜʘʨʪʥʦʶ ʬʫʥʢʮʽʻʶ ʨʦʟʧʦʜʽʣʫ ɺʝʡʙʫʣʘ.  

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʆʪʨʠʤʘʥʦ ʧʘʨʘʤʝʪʨʠ ʨʦʟʧʦʜʽʣʫ ʰʚʠʜʢʦʩʪʽ 

ʚʽʪʨʫ ʟʘ ʬʫʥʢʮʽʻʶ ɺʝʡʙʫʣʘ: ʧʘʨʘʤʝʪʨ ʬʦʨʤʠ a = 2,15, ʧʘʨʘʤʝʪʨ ʤʘʩʰʪʘʙʫ 

b = 3,63. ʄʘʪʝʤʘʪʠʯʥʝ ʦʯʽʢʫʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ά  = 3,95 ʤ/ʩ. 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʦʟʧʦʜʽʣʫ ʦʪʨʠʤʫʻʤʦ 

ʽʥʪʝʛʨʘʣʴʥʫ ʬʫʥʢʮʽʶ ʱʦʜʦ ʧʦʚʪʦʨʶʚʘʥʦʩʪʽ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ: 

Ὂὠ ρ Ὡ ȟ

ȟ

 

ʪʘ ʬʫʥʢʮʽʶ ʱʽʣʴʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ: 

Ὢὠ πȟυως
ὠ

ὦ

ȟ

Ὡ ȟ

ȟ

 

ʈʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯʽ ʦʧʪʠʤʽʟʘʮʽʾ ʱʦʜʦ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʢʦʥʬʽʛʫʨʘʮʽʾ ɻʉʂɽ 

ʟʜʽʡʩʥʝʥʦ ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʚʭʽʜʥʠʤʠ ʜʘʥʠʤʠ: 

ʂʦʝʬʽʮʽʻʥʪ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʽʜʙʦʨʫ ʧʦʪʫʞʥʦʩʪʽ ʚʽʪʨʫ, ʉʈ = 0,35; 
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ʂʦʝʬʽʮʽʻʥʪ ʝʬʝʢʪʠʚʥʽʩʪʽ ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ ʧʘʥʝʣʝʡ, kʉɽʉ = 0,25; 

ʑʽʣʴʥʽʩʪʴ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʧ = 1,24 ʢʛ/ʤ
3
; 

ʇʠʪʦʤʽ ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʥʷ ʫ ɺɽʉ, ὑ̐ ̉̓
ˏ˒˞ = 10400 ʛʨʥ/ʤ

2
; 

ʇʠʪʦʤʽ ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʥʷ ʫ ʉɽʉ, ὑ̐ ̉̓
˞˒˞ = 3200 ʛʨʥ/ʤ

2
. 

ʇʦʪʨʝʙʫ ʚ ʝʣʝʢʪʨʠʮʽ ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚʘ, ʥʘ ʞʠʚʣʝʥʥʷ ʊʅ ʪʘ ʝʣʝʢʪʨʦʢʦʪʣʘ 

ʟʘ ʤʽʩʮʷʤʠ ʨʦʢʫ ʪʘ ʫʟʘʛʘʣʴʥʝʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʱʦʜʦ ʩʦʥʷʯʥʦʾ ʽʥʩʦʣʷʮʽʾ ʚ 

ʆʜʝʩʴʢʦʤʫ ʨʝʛʽʦʥʽ ʥʘʜʘʥʦ ʫ ʪʘʙʣ.1. 

 ʊʘʙʣʠʮʷ 1  

ʇʦʪʨʝʙʘ ʚ ʝʣʝʢʪʨʠʮʽ ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚʘ ʟʘ ʤʽʩʮʷʤʠ ʨʦʢʫ 

 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯʽ ʱʦʜʦ ʦʧʪʠʤʽʟʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ɻʉʂɽ: 

Ὂˏ˒ ˞= 106 ʤ
2
 ï ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʧʝʨʝʪʠʥʫ ʣʦʧʘʪʝʡ ɺɽʉ; 

Ὂ˞˒ ˞= 49 ʤ
2 
ï ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ ʧʘʥʝʣʝʡ ʉɽʉ; 

ὑˏ ˒ ˞= 1094 ʪʠʩ. ʛʨʥ. ï ʟʘʛʘʣʴʥʽ ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʥʷ ʫ ɺɽʉ; 

ὑ˞ ˒ ˞= 149 ʪʠʩ. ʛʨʥ. ï ʟʘʛʘʣʴʥʽ ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʥʷ ʫ ʉɽʉ; 

Nɺɽʉ = 2,67 ʢɺʪ ï ʥʦʤʽʥʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ɺɽʉ; 

Nʉɽʉ = 1,52 ʢɺʪ ï ʥʦʤʽʥʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʉɽʉ. 

ɺʢʣʶʯʝʥʥʷ ʜʦ ʢʦʥʬʽʛʫʨʘʮʽʾ ɻʉʂɽ ʩʠʩʪʝʤʠ ʘʚʪʦʥʦʤʥʦʛʦ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ 

ʟʫʤʦʚʠʣʦ ʟʥʘʯʥʝ ʟʨʦʩʪʘʥʥʷ ʯʘʩʪʢʠ ʛʝʥʝʨʫʶʯʦʾ ʧʦʪʫʞʥʦʩʪʽ ɺɽʉ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʯʘʩʪʢʦʶ ʉɽʉ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʚʽʪʨʫ ʫ ʦʧʘʣʶʚʘʣʴʥʠʡ ʧʝʨʽʦʜ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʝʥʝʨʛʝʪʠʯʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ ʩʦʥʷʯʥʦʾ ʽʥʩʦʣʷʮʽʾ. 

ɻʨʘʬʽʢ ʛʝʥʝʨʘʮʽʾ ʝʣʝʢʪʨʠʢʠ ɺɽʉ ʪʘ ʉɽʉ ʟʘ ʤʽʩʷʮʷʤʠ ʨʦʢʫ ʥʘʚʝʜʝʥʦ ʥʘ 

ʨʠʩ. 2 ʧʨʠ ʤʘʪʝʤʘʪʠʯʥʦʤʫ ʦʯʽʢʫʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ά  = 3,95 ʤ/ʩ ʪʘ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʨʦʟʧʦʜʽʣʫ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʚʽʪʨʫ ʪʘ ʩʦʥʮʷ ʟʘ ʤʽʩʷʮʷʤʠ 

ʄʽʩʷʮʴ 

 ʨʦʢʫ 
ʩʽʯʝʥʴ ʣʶʪʠʡ ʙʝʨʝʟʝʥʴ ʢʚʽʪʝʥʴ ʪʨʘʚʝʥʴ ʯʝʨʚʝʥʴ ʣʠʧʝʥʴ ʩʝʨʧʝʥʴ ʚʝʨʝʩʝʥʴ ʞʦʚʪʝʥʴ ʣʠʩʪʦʧʘʜ ʛʨʫʜʝʥʴ 

ʉʝʨʝʜʥʴʦ-

ʤʽʩʷʯʥʝ 

ʩʧʦʞʠʚʘʥʥʷ, 

ʢɺʪĿʛ 

3976 3688 2488 1744 1000 1500 1600 1600 1300 1744 2488 2984 

ɯʥʩʦʣʷʮʽʷ, 

ʢɺʪĿʛ/ʤ
2
 

30 49 115 160 176 210 198 185 130 70 31 27 
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ʨʦʢʫ. 

 

ʈʠʩ. 2. ɺʠʨʦʙʥʠʮʪʚʦ ʝʣʝʢʪʨʠʢʠ ɺɽʉ ʪʘ ʉɽʉ ʟʘ ʤʽʩʷʮʷʤʠ ʨʦʢʫ 

 

ɸʥʘʣʽʟ ʨʠʩ. 2 ʧʦʢʘʟʫʻ, ʱʦ ʚ ʦʧʘʣʶʚʘʣʴʥʠʡ ʧʝʨʽʦʜ (ʟ ʣʠʩʪʦʧʘʜʘ ʧʦ ʢʚʽʪʝʥʴ) 

ʛʝʥʝʨʘʮʽʷ ʝʣʝʢʪʨʠʢʠ ʟʜʽʡʩʥʶʻʪʴʩʷ, ʚ ʦʩʥʦʚʥʦʤʫ, ʟʘ ʨʘʭʫʥʦʢ ʝʥʝʨʛʽʾ ʚʽʪʨʫ, ʘ ʫ 

ʪʝʧʣʠʡ ʧʝʨʽʦʜ ʨʦʢʫ, ʥʘʚʧʘʢʠ, ʟʘ ʨʘʭʫʥʦʢ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ. ʊʘʢʠʡ ʨʦʟʧʦʜʽʣ 

ʛʝʥʝʨʘʮʽʾ ʟʘ ʤʽʩʷʮʷʤʠ ʨʦʢʫ ʻ ʩʧʨʠʷʪʣʠʚʠʤ ʜʣʷ ʩʘʤʝ ʛʽʙʨʠʜʥʦʾ ʩʠʩʪʝʤʠ ʟ ɺɽʉ ʪʘ 

ʉɽʉ, ʪʘʢ ʷʢ ʝʥʝʨʛʝʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʚʽʪʨʫ ʫ ʪʝʧʣʠʡ ʧʝʨʽʦʜ ʨʦʢʫ ʟʤʝʥʰʫʻʪʴʩʷ ʫ 

6-7 ʨʘʟʽʚ, ʘ ʩʦʥʷʯʥʘ ʽʥʩʦʣʷʮʽʷ ʚʣʽʪʢʫ, ʥʘʚʧʘʢʠ, ʟʨʦʩʪʘʻ ʜʦ 7 ʨʘʟʽʚ. 

ʇʨʠ ʘʚʪʦʥʦʤʥʽʡ ʨʦʙʦʪʽ ɻʉʂɽ ʟʘʚʞʜʠ ʽʩʥʫʻ ʥʘʜʣʠʰʦʢ ʫ ʛʝʥʝʨʘʮʽʾ 

ʝʣʝʢʪʨʠʢʠ, ʪʘʢ ʷʢ ʧʦʪʫʞʥʽʩʪʴ ɺɽʉ ʪʘ ʉɽʉ ʦʙʠʨʘʻʪʴʩʷ ʟʘ ʫʤʦʚʠ ʧʦʚʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʪʨʝʙ ʚ ʝʣʝʢʪʨʠʮʽ ʩʧʦʞʠʚʘʯʘ ʫ ʙʫʜʴ-ʷʢʽʡ ʤʽʩʷʮʴ ʨʦʢʫ. ʅʘ ʨʠʩ. 3 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʱʦʜʦ ʧʦʪʨʝʙʠ ʪʘ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʠʢʠ ɻʉʂɽ ʟʘ 

ʤôʷʩʮʷʤʠ ʨʦʢʫ. ʉʧʽʚʧʘʜʽʥʥʷ ʛʝʥʝʨʘʮʽʾ ʪʘ ʩʧʦʞʠʚʘʥʥʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʽʣʴʢʠ ʫ 

ʩʽʯʥʽ, ʘ ʫ ʽʥʰʽ ʤʽʩʷʮʽ ʨʦʢʫ ʛʝʥʝʨʘʮʽʷ ʧʝʨʝʚʠʱʫʻ ʩʧʦʞʠʚʘʥʥʷ. ʇʨʠ ʘʚʪʦʥʦʤʥʽʡ 

ʨʦʙʦʪʽ ɻʉʂɽ ʥʘʜʣʠʰʢʦʚʠʡ ʝʥʝʨʛʝʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʚʽʪʨʫ ʪʘ ʩʦʥʮʷ ʥʝ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʙʦ ʮʝ ʧʦʪʨʝʙʫʻ ʩʝʟʦʥʥʦʛʦ ʘʢʫʤʫʣʶʚʘʥʥʷ ʝʣʝʢʪʨʠʢʠ, ʱʦ 

ʝʢʦʥʦʤʽʯʥʦ ʥʝʜʦʮʽʣʴʥʦ, ʪʘ ʪʝʭʥʽʯʥʦ ʤʘʣʦʝʬʝʢʪʠʚʥʦ. ɿʘ ʫʤʦʚʠ ʧʨʠʻʜʥʘʥʥʷ ʜʦ 

ʝʣʝʢʪʨʦʤʝʨʝʞʽ ʥʘʜʣʠʰʦʢ ʝʣʝʢʪʨʠʢʠ ʚ ʩʠʩʪʝʤʽ ʤʦʞʣʠʚʦ ʧʨʦʜʘʚʘʪʠ, ʱʦ, 

ʚʽʜʧʦʚʽʜʥʦ, ʟʥʠʞʫʻ ʩʦʙʽʚʘʨʪʽʩʪʴ ʛʝʥʝʨʘʮʽʾ. 
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ʈʠʩ. 3. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʦʪʨʝʙʠ ʪʘ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʠʢʠ ɻʉɽɺɼɽ ʟʘ 

ʤʽʩʷʮʷʤʠ ʨʦʢʫ 

 

ʇʨʠ ʘʚʪʦʥʦʤʥʽʡ ʨʦʙʦʪʽ ɻʉʂɽ ʘʢʪʫʘʣʴʥʠʤ ʻ ʧʠʪʘʥʥʷ ʱʦʜʦ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʥʝʨʫʶʯʠʭ ʧʦʪʫʞʥʦʩʪʝʡ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʦʥʬʽʛʫʨʘʮʽʾ ʩʠʩʪʝʤʠ. 

ɺ ʨʦʙʦʪʽ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʢʦʥʬʽʛʫʨʘʮʽʾ ʩʠʩʪʝʤʠ ʥʘ ʢʦʝʬʽʮʽʻʥʪ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ (ʂɺɺʇ). 

 ʅʘ ʨʠʩ. 4 ʧʨʝʜʩʪʘʚʣʝʥʦ ʚʧʣʠʚ ʢʦʥʬʽʛʫʨʘʮʽʾ ɻʉʂɽ ʥʘ ʢʦʝʬʽʮʽʻʥʪ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʟʘ ʫʤʦʚʠ ʨʽʚʥʦʛʦ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʝʬʝʢʪʫ 

ʜʣʷ ʢʦʞʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ ʩʠʩʪʝʤʠ. 

 

ʈʠʩ. 4. ɺʧʣʠʚ ʢʦʥʬʽʛʫʨʘʮʽʾ ɻʉʂɽ ʥʘ ʢʦʝʬʽʮʽʻʥʪ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ 

 

ɺʠʩʥʦʚʢʠ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʢʦʥʬʽʛʫʨʘʮʽʶ ɻʉʂɽ ʱʦʜʦ ʘʚʪʦʥʦʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʣʝʢʪʨʦ- ʪʘ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚ ʟ ʫʨʘʭʫʚʘʥʥʷ 

ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʚʽʪʨʦʚʦʾ ʪʘ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ ʚ ʆʜʝʩʴʢʦʤʫ ʨʝʛʽʦʥʽ. 
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ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʫ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʬʽʛʫʨʘʮʽʾ ʪʘ ʦʧʪʠʤʘʣʴʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ɻʉʂɽ ʜʣʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚ ʟʘ ʢʨʠʪʝʨʽʻʤ ʤʽʥʽʤʽʟʘʮʽʾ 

ʚʘʨʪʽʩʥʦʾ ʩʢʣʘʜʦʚʦʾ, ʱʦ ʚʢʣʶʯʘʻ ʚʠʪʨʘʪʠ ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʶ, ʨʝʤʦʥʪ, ʪʝʭʥʽʯʥʝ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʢʘʧʽʪʘʣʴʥʽ ʚʠʪʨʘʪʠ ʥʘ ʛʝʥʝʨʫʶʯʽ ʧʦʪʫʞʥʦʩʪʽ ʩʠʩʪʝʤʠ. 

ɼʦʩʣʽʜʞʝʥʦ ʟʘʣʝʞʥʽʩʪʴ ʢʦʥʬʽʛʫʨʘʮʽʾ ʪʘ ʧʘʨʘʤʝʪʨʽʚ ɻʉʂɽ ʚʽʜ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʠʩʪʝʤʠ. 
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ʄʆɼʋʃʔ ɺɺʆɼʋ-ɺʀɺʆɼʋ ɼʀʉʂʈɽʊʅʀʍ ʉʀɻʅɸʃɯɺ 

 

ɹʦʥʜʘʨʝʥʢʦ ɺʽʢʪʦʨ ʄʠʢʦʣʘʡʦʚʠʯ 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʊʠʭʝʥʢʦ ʄʘʢʩʠʤ ɺʽʪʘʣʽʡʦʚʠʯ 

ʙʘʢʘʣʘʚʨ 

ɹʦʥʜʘʨʝʥʢʦ ʅʘʪʘʣʽʷ ʆʣʝʢʩʘʥʜʨʽʚʥʘ 

ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

 çʂʇɯ ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦè 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʋ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʦ ʟʘʜʘʯʫ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʤʦʜʫʣʽʚ 

ʚʚʦʜʫ-ʚʠʚʦʜʫ ʜʠʩʢʨʝʪʥʠʭ ʩʠʛʥʘʣʽʚ ʫ ʩʠʩʪʝʤʘʭ ʧʨʦʤʠʩʣʦʚʦʾ ʘʚʪʦʤʘʪʠʟʘʮʽʾ. 

ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ 

ʝʥʝʨʛʦʦʙôʻʢʪʘʭ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʩʫʯʘʩʥʠʭ ʧʨʠʩʪʨʦʾʚ ʥʝ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʣʝʞʥʦʛʦ ʟʘʭʠʩʪʫ ʚʽʜ ʘʚʘʨʽʡʥʠʭ ʨʝʞʠʤʽʚ, ʟʦʢʨʝʤʘ ʧʦʪʨʘʧʣʷʥʥʷ 

ʤʝʨʝʞʝʚʦʾ ʥʘʧʨʫʛʠ 220 ɺ ʫ ʢʦʣʘ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʘʨʭʽʪʝʢʪʫʨʫ ʟʘʭʠʱʝʥʦʛʦ ʤʦʜʫʣʷ ʚʚʦʜʫ-ʚʠʚʦʜʫ, ʷʢʠʡ 

ʟʘʙʝʟʧʝʯʫʻ ʟʯʠʪʫʚʘʥʥʷ ʩʠʛʥʘʣʽʚ ʪʠʧʫ çʩʫʭʠʡ ʢʦʥʪʘʢʪè [1], ʢʝʨʫʚʘʥʥʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ ʪʘ ʦʙʤʽʥ ʜʘʥʠʤʠ ʯʝʨʝʟ ʽʥʪʝʨʬʝʡʩ RS-485 [2] ʟʘ ʧʨʦʪʦʢʦʣʦʤ 

Modbus RTU [3]. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ ʨʦʟʨʦʙʮʽ ʙʘʛʘʪʦʨʽʚʥʝʚʦʾ ʩʠʩʪʝʤʠ 

ʟʘʭʠʩʪʫ. 

ʈʦʟʨʦʙʣʝʥʦ ʩʭʝʤʦʪʝʭʥʽʯʥʝ ʨʽʰʝʥʥʷ ʪʘ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ 

ʨʝʘʣʽʟʫʻ ʬʽʣʴʪʨʘʮʽʶ çʙʨʷʟʢʦʪʫè ʢʦʥʪʘʢʪʽʚ, ʪʝʣʝʢʝʨʫʚʘʥʥʷ ʪʘ ʩʘʤʦʜʽʘʛʥʦʩʪʠʢʫ. 

ʇʨʦʚʝʜʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ ʧʽʜʪʚʝʨʜʠʣʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʚʧʨʦʚʘʜʞʝʥʦ ʥʘ ʝʥʝʨʛʝʪʠʯʥʠʭ ʦʙôʻʢʪʘʭ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʻ ʧʨʘʢʪʠʯʥʫ ʮʽʥʥʽʩʪʴ ʨʦʟʨʦʙʢʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʦʜʫʣʴ ʚʚʦʜʫ-ʚʠʚʦʜʫ, Modbus RTU, RS-485, STM32, 

ʛʘʣʴʚʘʥʽʯʥʘ ʨʦʟʚôʷʟʢʘ, ʮʠʬʨʦʚʘ ʬʽʣʴʪʨʘʮʽʷ, ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʠʡ ʟʘʭʠʩʪ. 
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ɺʩʪʫʧ 

ʉʫʯʘʩʥʠʡ ʨʦʟʚʠʪʦʢ ʧʨʦʤʠʩʣʦʚʦʾ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʧʝʨʝʭʦʜʦʤ ʜʦ ʨʦʟʧʦʜʽʣʝʥʠʭ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ, ʚ ʷʢʠʭ ʦʙʨʦʙʢʘ ʪʘ ʧʝʨʝʜʘʯʘ 

ʽʥʬʦʨʤʘʮʽʾ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ ʽʻʨʘʨʭʽʾ. ʋ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʢʣʶʯʦʚʫ 

ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʤʦʜʫʣʽ ʚʚʦʜʫ-ʚʠʚʦʜʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʚôʷʟʦʢ ʤʽʞ ʧʦʣʴʦʚʠʤʠ 

ʜʘʪʯʠʢʘʤʠ ʪʘ ʮʝʥʪʨʘʣʴʥʠʤʠ ʟʘʩʦʙʘʤʠ ʢʝʨʫʚʘʥʥʷ [4]. 

ʆʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʪʘʢʽ ʧʨʠʩʪʨʦʾ ʤʘʶʪʴ ʫ ʩʠʩʪʝʤʘʭ ʪʝʣʝʤʝʭʘʥʽʢʠ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʦʙôʻʢʪʽʚ, ʟʦʢʨʝʤʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʠʭ ʧʽʜʩʪʘʥʮʽʡ, ʨʦʟʧʦʜʽʣʴʯʠʭ 

ʧʫʥʢʪʽʚ ʪʘ ʱʠʪʽʚ ʢʝʨʫʚʘʥʥʷ. ʋ ʮʠʭ ʫʤʦʚʘʭ ʤʦʜʫʣʽ ʧʦʚʠʥʥʽ ʧʨʘʮʶʚʘʪʠ 

ʙʝʟʧʝʨʝʨʚʥʦ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʜʦʩʪʦʚʽʨʥʠʡ ʟʙʽʨ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʚʠʢʦʥʘʥʥʷ ʢʦʤʘʥʜ 

ʢʝʨʫʚʘʥʥʷ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. 

ʆʜʥʠʤ ʽʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʪʠʧʽʚ ʩʠʛʥʘʣʽʚ ʫ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʻ ʜʠʩʢʨʝʪʥʽ 

ʩʠʛʥʘʣʠ ʚʽʜ ʜʘʪʯʠʢʽʚ ʪʠʧʫ çʩʫʭʠʡ ʢʦʥʪʘʢʪè [1], ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʨʦʩʪʦʪʦʶ 

ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʚʠʩʦʢʦʶ ʥʘʜʽʡʥʽʩʪʶ. ʇʨʦʪʝ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʨʷʜʦʤ ʪʝʭʥʽʯʥʠʭ ʧʨʦʙʣʝʤ, ʟʦʢʨʝʤʘ ʥʘʷʚʥʽʩʪʶ ʤʝʭʘʥʽʯʥʦʛʦ çʙʨʷʟʢʦʪʫè 

ʢʦʥʪʘʢʪʽʚ, ʱʦ ʧʦʪʨʝʙʫʻ ʧʨʦʛʨʘʤʥʦʾ ʘʙʦ ʘʧʘʨʘʪʥʦʾ ʬʽʣʴʪʨʘʮʽʾ [5]. 

ɼʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʦʙʤʽʥʫ ʜʘʥʠʤʠ ʤʽʞ ʧʨʠʩʪʨʦʷʤʠ ʥʠʞʥʴʦʛʦ ʪʘ ʚʝʨʭʥʴʦʛʦ 

ʨʽʚʥʽʚ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʽʥʪʝʨʬʝʡʩ RS-485 [2], ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʥʘʜʽʡʥʫ 

ʧʝʨʝʜʘʯʫ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʚʝʣʠʢʽ ʚʽʜʩʪʘʥʽ ʚ ʫʤʦʚʘʭ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʟʘʚʘʜ. ʋ 

ʧʦʻʜʥʘʥʥʽ ʟ ʧʨʦʪʦʢʦʣʦʤ Modbus RTU [3] ʮʝ ʨʽʰʝʥʥʷ ʩʪʘʣʦ ʬʘʢʪʠʯʥʠʤ 

ʩʪʘʥʜʘʨʪʦʤ ʫ ʧʨʦʤʠʩʣʦʚʠʭ ʩʠʩʪʝʤʘʭ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʟʘʚʜʷʢʠ ʩʚʦʾʡ ʧʨʦʩʪʦʪʽ, 

ʚʽʜʢʨʠʪʦʩʪʽ ʪʘ ʩʫʤʽʩʥʦʩʪʽ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʦʙʣʘʜʥʘʥʥʷ. 

ɺʦʜʥʦʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʷ ʤʦʜʫʣʽʚ ʚʚʦʜʫ-ʚʠʚʦʜʫ ʚ ʫʤʦʚʘʭ ʧʨʦʤʠʩʣʦʚʠʭ 

ʦʙôʻʢʪʽʚ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʧʣʠʚʦʤ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʬʘʢʪʦʨʽʚ, ʩʝʨʝʜ ʷʢʠʭ: 

¶ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʽ ʟʘʚʘʜʠ ʚʠʩʦʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ;  

¶ ʽʤʧʫʣʴʩʥʽ ʪʘ ʪʨʠʚʘʣʽ ʧʝʨʝʥʘʧʨʫʛʠ;  

¶ ʧʦʤʠʣʢʠ ʧʝʨʩʦʥʘʣʫ ʧʨʠ ʧʽʜʢʣʶʯʝʥʥʽ ʦʙʣʘʜʥʘʥʥʷ;  

¶ ʤʦʞʣʠʚʽʩʪʴ ʧʦʪʨʘʧʣʷʥʥʷ ʤʝʨʝʞʝʚʦʾ ʥʘʧʨʫʛʠ (~220 ɺ) ʫ ʥʠʟʴʢʦʚʦʣʴʪʥʽ 

ʢʦʣʘ.  

ʆʩʪʘʥʥʽʡ ʬʘʢʪʦʨ ʻ ʦʩʦʙʣʠʚʦ ʥʝʙʝʟʧʝʯʥʠʤ, ʦʩʢʽʣʴʢʠ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ 
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ʧʦʚʥʦʛʦ ʚʠʭʦʜʫ ʟ ʣʘʜʫ ʧʨʠʣʘʜʫ, ʧʦʰʢʦʜʞʝʥʥʷ ʩʫʤʽʞʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ 

ʧʦʨʫʰʝʥʥʷ ʨʦʙʦʪʠ ʚʩʽʻʾ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʙʽʣʴʰʽʩʪʴ 

ʽʩʥʫʶʯʠʭ ʤʦʜʫʣʽʚ ʚʚʦʜʫ-ʚʠʚʦʜʫ ʥʝ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʣʝʞʥʦʛʦ ʨʽʚʥʷ ʟʘʭʠʩʪʫ ʚʽʜ 

ʪʘʢʠʭ ʘʚʘʨʽʡʥʠʭ ʨʝʞʠʤʽʚ. 

ʂʨʽʤ ʪʦʛʦ, ʩʫʯʘʩʥʽ ʢʦʤʝʨʮʽʡʥʽ ʨʽʰʝʥʥʷ ʯʘʩʪʦ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʫʥʽʚʝʨʩʘʣʴʥʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʘʙʦ ʥʘʜʣʠʰʢʦʚʦʩʪʽ ʬʫʥʢʮʽʦʥʘʣʫ, ʘʙʦ 

ʥʝʜʦʩʪʘʪʥʴʦʾ ʘʜʘʧʪʘʮʽʾ ʜʦ ʩʧʝʮʠʬʽʯʥʠʭ ʫʤʦʚ ʝʥʝʨʛʝʪʠʯʥʠʭ ʦʙôʻʢʪʽʚ. ʎʝ ʩʪʚʦʨʶʻ 

ʧʦʪʨʝʙʫ ʫ ʨʦʟʨʦʙʮʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʦʧʪʠʤʽʟʦʚʘʥʠʭ ʩʘʤʝ ʧʽʜ ʟʘʜʘʯʽ 

ʪʝʣʝʤʝʭʘʥʽʢʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʢʪʫʘʣʴʥʽʩʪʴ ʨʦʙʦʪʠ ʟʫʤʦʚʣʝʥʘ ʥʝʦʙʭʽʜʥʽʩʪʶ ʩʪʚʦʨʝʥʥʷ 

ʥʘʜʽʡʥʦʛʦ, ʥʝʜʦʨʦʛʦʛʦ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʜʦʩʪʘʪʥʴʦʛʦ ʤʦʜʫʣʷ ʚʚʦʜʫ-ʚʠʚʦʜʫ, 

ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ: 

¶ ʢʦʨʝʢʪʥʝ ʟʯʠʪʫʚʘʥʥʷ ʜʠʩʢʨʝʪʥʠʭ ʩʠʛʥʘʣʽʚ;  

¶ ʢʝʨʫʚʘʥʥʷ ʩʠʣʦʚʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ;  

¶ ʩʪʘʙʽʣʴʥʠʡ ʦʙʤʽʥ ʜʘʥʠʤʠ ʯʝʨʝʟ RS-485 [2] ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ Modbus 

RTU [3];  

¶ ʧʽʜʚʠʱʝʥʠʡ ʨʽʚʝʥʴ ʝʣʝʢʪʨʠʯʥʦʛʦ ʟʘʭʠʩʪʫ.  

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʢʘ ʟʘʭʠʱʝʥʦʛʦ ʤʦʜʫʣʷ ʚʚʦʜʫ-ʚʠʚʦʜʫ ʜʣʷ 

ʧʨʦʤʠʩʣʦʚʦʾ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʩʠʩʪʝʤʘʭ 

ʪʝʣʝʤʝʭʘʥʽʢʠ, ʷʢʠʡ ʧʦʻʜʥʫʻ ʢʦʤʧʘʢʪʥʽʩʪʴ, ʥʘʜʽʡʥʽʩʪʴ ʪʘ ʨʦʟʰʠʨʝʥʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ. 

ɸʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʨʽʰʝʥʴ 

ʅʘ ʩʫʯʘʩʥʦʤʫ ʨʠʥʢʫ ʟʘʩʦʙʽʚ ʧʨʦʤʠʩʣʦʚʦʾ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʤʦʜʫʣʽʚ ʚʚʦʜʫ-ʚʠʚʦʜʫ ʜʠʩʢʨʝʪʥʠʭ ʩʠʛʥʘʣʽʚ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ, ʚʘʨʪʽʩʪʶ ʪʘ ʨʽʚʥʝʤ ʥʘʜʽʡʥʦʩʪʽ. ʆʩʥʦʚʥʝ 

ʧʨʠʟʥʘʯʝʥʥʷ ʪʘʢʠʭ ʧʨʠʩʪʨʦʾʚ ʧʦʣʷʛʘʻ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʧʦʣʴʦʚʠʤʠ 

ʜʘʪʯʠʢʘʤʠ ʪʘ ʩʠʩʪʝʤʘʤʠ ʢʝʨʫʚʘʥʥʷ ʚʝʨʭʥʴʦʛʦ ʨʽʚʥʷ [4]. 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʻ ʤʦʜʫʣʽ ʟ 

ʧʽʜʪʨʠʤʢʦʶ ʽʥʪʝʨʬʝʡʩʫ RS-485 [2] ʪʘ ʧʨʦʪʦʢʦʣʫ Modbus RTU [3], ʱʦ 

ʧʦʷʩʥʶʻʪʴʩʷ ʾʭ ʧʨʦʩʪʦʪʦʶ ʨʝʘʣʽʟʘʮʽʾ, ʚʽʜʢʨʠʪʽʩʪʶ ʩʪʘʥʜʘʨʪʫ ʪʘ ʚʠʩʦʢʦʶ 
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ʟʘʚʘʜʦʩʪʽʡʢʽʩʪʶ. 

ɼʦ ʙʶʜʞʝʪʥʦʛʦ ʩʝʛʤʝʥʪʫ ʥʘʣʝʞʘʪʴ ʧʨʠʩʪʨʦʾ ʪʠʧʫ VRC-R2 [6], ʷʢʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʘʟʦʚʠʡ ʬʫʥʢʮʽʦʥʘʣ: 

¶ ʟʯʠʪʫʚʘʥʥʷ ʜʠʩʢʨʝʪʥʠʭ ʩʠʛʥʘʣʽʚ ʪʠʧʫ çʩʫʭʠʡ ʢʦʥʪʘʢʪè [1];  

¶ ʢʝʨʫʚʘʥʥʷ ʦʙʤʝʞʝʥʦʶ ʢʽʣʴʢʽʩʪʶ ʚʠʭʦʜʽʚ;  

¶ ʧʝʨʝʜʘʯʫ ʜʘʥʠʭ ʟʘ ʧʨʦʪʦʢʦʣʦʤ Modbus RTU [3].  

ʇʨʦʪʝ ʪʘʢʽ ʨʽʰʝʥʥʷ ʤʘʶʪʴ ʥʠʟʢʫ ʩʫʪʪʻʚʠʭ ʥʝʜʦʣʽʢʽʚ: 

¶ ʚʽʜʩʫʪʥʽʩʪʴ ʘʧʘʨʘʪʥʦʛʦ ʟʘʭʠʩʪʫ ʚʽʜ ʘʚʘʨʽʡʥʠʭ ʨʝʞʠʤʽʚ;  

¶ ʦʙʤʝʞʝʥʘ ʢʽʣʴʢʽʩʪʴ ʢʘʥʘʣʽʚ;  

¶ ʚʽʜʩʫʪʥʽʩʪʴ ʨʦʟʰʠʨʝʥʠʭ ʬʫʥʢʮʽʡ ʜʽʘʛʥʦʩʪʠʢʠ.  

 

ɹʽʣʴʰ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʨʠʩʪʨʦʾ, ʪʘʢʽ ʷʢ MK110-4DN [7], ʧʽʜʪʨʠʤʫʶʪʴ 

ʜʝʢʽʣʴʢʘ ʧʨʦʪʦʢʦʣʽʚ ʦʙʤʽʥʫ ʪʘ ʤʘʶʪʴ ʨʦʟʰʠʨʝʥʽ ʤʦʞʣʠʚʦʩʪʽ ʢʦʥʬʽʛʫʨʘʮʽʾ. 

ʆʜʥʘʢ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʤʝʞʫʻʪʴʩʷ: 

¶ ʚʠʩʦʢʦʶ ʚʘʨʪʽʩʪʶ;  

¶ ʩʢʣʘʜʥʽʩʪʶ ʽʥʪʝʛʨʘʮʽʾ;  

¶ ʥʘʜʣʠʰʢʦʚʽʩʪʶ ʬʫʥʢʮʽʦʥʘʣʫ ʜʣʷ ʪʠʧʦʚʠʭ ʟʘʜʘʯ ʪʝʣʝʤʝʭʘʥʽʢʠ.  

ʂʣʶʯʦʚʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʘʥʘʣʽʟʫ ʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʦʛʦ ʬʘʢʪʫ, ʱʦ ʙʽʣʴʰʽʩʪʴ 

ʽʩʥʫʶʯʠʭ ʤʦʜʫʣʽʚ ʥʝ ʤʘʶʪʴ ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʭʠʩʪʫ ʚʽʜ ʚʠʧʘʜʢʦʚʦʛʦ ʧʦʪʨʘʧʣʷʥʥʷ 

ʥʘʧʨʫʛʠ 220 ɺ ʫ ʢʦʣʘ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ. ʋ ʧʨʦʤʠʩʣʦʚʠʭ ʫʤʦʚʘʭ ʪʘʢʘ ʩʠʪʫʘʮʽʷ ʻ 

ʜʦʩʠʪʴ ʧʦʰʠʨʝʥʦʶ ʪʘ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʚʠʭʦʜʫ ʟ ʣʘʜʫ ʦʙʣʘʜʥʘʥʥʷ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʝ ʪʝʭʥʽʯʥʝ ʨʽʰʝʥʥʷ 

ɿ ʤʝʪʦʶ ʫʩʫʥʝʥʥʷ ʚʠʷʚʣʝʥʠʭ ʥʝʜʦʣʽʢʽʚ ʨʦʟʨʦʙʣʝʥʦ ʟʘʭʠʱʝʥʠʡ ʤʦʜʫʣʴ 

ʚʚʦʜʫ-ʚʠʚʦʜʫ, ʘʨʭʽʪʝʢʪʫʨʘ ʷʢʦʛʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʤʦʜʫʣʴʥʦʩʪʽ, 

ʛʘʣʴʚʘʥʽʯʥʦʾ ʽʟʦʣʷʮʽʾ ʪʘ ʙʘʛʘʪʦʨʽʚʥʝʚʦʛʦ ʟʘʭʠʩʪʫ. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʩʥʫʶʯʠʭ ʘʥʘʣʦʛʽʚ, ʟʘʧʨʦʧʦʥʦʚʘʥʝ ʨʽʰʝʥʥʷ ʥʝ ʣʠʰʝ 

ʟʘʭʠʱʘʻ ʧʨʠʩʪʨʽʡ, ʘʣʝ ʡ ʬʦʨʤʫʻ ʩʠʛʥʘʣ ʘʚʘʨʽʾ ʜʣʷ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ. 
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ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ ʧʨʠʩʪʨʦʶ 

 

ʉʪʨʫʢʪʫʨʥʦ ʧʨʠʩʪʨʽʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʯʦʪʠʨʴʦʭ ʦʩʥʦʚʥʠʭ ʙʣʦʢʽʚ: 

¶ ʚʭʽʜʥʦʛʦ;  

¶ ʦʙʨʦʙʢʠ ʜʘʥʠʭ;  

¶ ʚʠʭʽʜʥʦʛʦ;  

¶ ʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ.  

ɺʭʽʜʥʠʡ ʙʣʦʢ 

ɺʭʽʜʥʠʡ ʙʣʦʢ ʟʘʙʝʟʧʝʯʫʻ ʟʯʠʪʫʚʘʥʥʷ ʩʠʛʥʘʣʽʚ ʪʠʧʫ çʩʫʭʠʡ ʢʦʥʪʘʢʪè [1] ʪʘ 

ʾʭ ʧʝʨʚʠʥʥʫ ʦʙʨʦʙʢʫ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʦ ʦʧʪʨʦʥʥʫ 

ʨʦʟʚôʷʟʢʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʽʟʦʣʶʚʘʪʠ ʥʠʟʴʢʦʚʦʣʴʪʥʫ ʣʦʛʽʢʫ ʚʽʜ ʟʦʚʥʽʰʥʽʭ ʚʧʣʠʚʽʚ. 

ɼʦʜʘʪʢʦʚʦ ʨʝʘʣʽʟʦʚʘʥʦ: 

¶ ʟʘʭʠʩʪ ʚʽʜ ʧʝʨʝʥʘʧʨʫʛ;  

¶ ʬʽʣʴʪʨʘʮʽʶ ʩʠʛʥʘʣʽʚ;  

¶ ʤʦʞʣʠʚʽʩʪʴ ʽʥʚʝʨʩʽʾ ʣʦʛʽʢʠ ʚʭʦʜʽʚ.  

ɹʣʦʢ ʦʙʨʦʙʢʠ ʜʘʥʠʭ 

ʎʝʥʪʨʘʣʴʥʠʤ ʝʣʝʤʝʥʪʦʤ ʩʠʩʪʝʤʠ ʻ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨ STM32, ʷʢʠʡ 

ʟʘʙʝʟʧʝʯʫʻ: 
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¶ ʦʙʨʦʙʢʫ ʩʠʛʥʘʣʽʚ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ;  

¶ ʨʝʘʣʽʟʘʮʽʶ ʧʨʦʪʦʢʦʣʫ Modbus RTU [3];  

¶ ʢʝʨʫʚʘʥʥʷ ʨʝʞʠʤʘʤʠ ʨʦʙʦʪʠ ʧʨʠʣʘʜʫ.  

ɺʠʙʽʨ 32-ʙʽʪʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ʜʦʟʚʦʣʠʚ: 

¶ ʧʽʜʚʠʱʠʪʠ ʰʚʠʜʢʦʜʽʶ;  

¶ ʨʝʘʣʽʟʫʚʘʪʠ ʩʢʣʘʜʥʽ ʘʣʛʦʨʠʪʤʠ ʦʙʨʦʙʢʠ;  

¶ ʟʘʙʝʟʧʝʯʠʪʠ ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ ʩʠʩʪʝʤʠ.  

ɺʠʭʽʜʥʠʡ ʙʣʦʢ 

ɺʠʭʽʜʥʠʡ ʙʣʦʢ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʩʠʣʦʚʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ 

(~220 ɺ). ʈʝʘʣʽʟʘʮʽʷ ʚʠʢʦʥʘʥʘ ʥʘ ʙʘʟʽ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʨʝʣʝ ʟ ʪʨʘʥʟʠʩʪʦʨʥʠʤ 

ʢʝʨʫʚʘʥʥʷʤ. 

ʇʝʨʝʜʙʘʯʝʥʦ ʜʚʘ ʨʝʞʠʤʠ ʨʦʙʦʪʠ: 

¶ ʩʪʘʪʠʯʥʠʡ;  

¶ ʽʤʧʫʣʴʩʥʠʡ (ʟ ʥʘʣʘʰʪʫʚʘʥʥʷʤ ʪʨʠʚʘʣʦʩʪʽ).  

ʂʦʤʫʥʽʢʘʮʽʡʥʠʡ ʙʣʦʢ 

ʆʙʤʽʥ ʜʘʥʠʤʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʝʨʝʟ ʽʥʪʝʨʬʝʡʩ RS-485 [2], ʱʦ ʟʘʙʝʟʧʝʯʫʻ: 

¶ ʧʝʨʝʜʘʯʫ ʥʘ ʚʝʣʠʢʽ ʚʽʜʩʪʘʥʽ;  

¶ ʚʠʩʦʢʫ ʟʘʚʘʜʦʩʪʽʡʢʽʩʪʴ;  

¶ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʢʣʶʯʝʥʥʷ ʜʝʢʽʣʴʢʦʭ ʧʨʠʩʪʨʦʾʚ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʪʦʢʦʣʫ Modbus RTU [3] ʜʦʟʚʦʣʷʻ ʽʥʪʝʛʨʫʚʘʪʠ ʤʦʜʫʣʴ ʫ 

ʙʽʣʴʰʽʩʪʴ ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ. 

ɯʥʥʦʚʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʟʘʭʠʩʪʫ 

ʂʣʶʯʦʚʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʨʦʟʨʦʙʢʠ ʻ ʙʘʛʘʪʦʨʽʚʥʝʚʘ ʩʠʩʪʝʤʘ ʟʘʭʠʩʪʫ, ʷʢʘ 

ʚʢʣʶʯʘʻ: 

1. ɯʤʧʫʣʴʩʥʠʡ ʟʘʭʠʩʪ ð TVS-ʜʽʦʜʠ ʜʣʷ ʧʨʠʛʥʽʯʝʥʥʷ ʢʦʨʦʪʢʦʯʘʩʥʠʭ 

ʧʝʨʝʥʘʧʨʫʛ.  

2. ʉʪʨʫʤʦʚʠʡ ʟʘʭʠʩʪ ð ʩʘʤʦʚʽʜʥʦʚʣʶʚʘʥʽ ʟʘʧʦʙʽʞʥʠʢʠ.  

3. ʊʨʠʚʘʣʠʡ ʟʘʭʠʩʪ ð ʚʘʨʠʩʪʦʨʠ ʜʣʷ ʛʘʩʽʥʥʷ ʝʥʝʨʛʽʾ ʧʝʨʝʥʘʧʨʫʛ.  

4. ɸʚʘʨʽʡʥʠʡ ʟʘʭʠʩʪ ð ʩʭʝʤʘ ʚʠʷʚʣʝʥʥʷ 220 ɺ ʽʟ ʚʽʜʢʣʶʯʝʥʥʷʤ 

ʞʠʚʣʝʥʥʷ.  
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ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʜʫʣʷ ʨʝʘʣʽʟʦʚʘʥʦ ʤʦʚʦʶ ʉ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʝʨʝʜʦʚʠʱʘ STM32CubeIDE, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʫ ʚʟʘʻʤʦʜʽʶ ʟ ʘʧʘʨʘʪʥʦʶ 

ʯʘʩʪʠʥʦʶ. 

ʇʨʦʛʨʘʤʥʘ ʯʘʩʪʠʥʘ ʧʦʙʫʜʦʚʘʥʘ ʟʘ ʧʨʠʥʮʠʧʦʤ ʮʠʢʣʽʯʥʦʛʦ ʦʧʠʪʫʚʘʥʥʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʘʡʤʝʨʘ ʟ ʧʝʨʽʦʜʦʤ 1 ʤʩ. ʎʝ ʜʦʟʚʦʣʷʻ ʨʝʘʣʽʟʫʚʘʪʠ ʦʙʨʦʙʢʫ 

ʩʠʛʥʘʣʽʚ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. 

ʆʩʥʦʚʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʜʫʣʽ: 

¶ ʦʙʨʦʙʢʘ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ;  

¶ ʨʝʘʣʽʟʘʮʽʷ ʧʨʦʪʦʢʦʣʫ Modbus RTU [3];  

¶ ʢʝʨʫʚʘʥʥʷ ʚʠʭʦʜʘʤʠ;  

¶ ʩʠʩʪʝʤʘ ʩʘʤʦʜʽʘʛʥʦʩʪʠʢʠ.  

ʆʙʨʦʙʢʘ ʜʠʩʢʨʝʪʥʠʭ ʩʠʛʥʘʣʽʚ 

ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ ʬʽʣʴʪʨʘʮʽʾ çʙʨʷʟʢʦʪʫè ʢʦʥʪʘʢʪʽʚ [5], ʱʦ ʻ 

ʭʘʨʘʢʪʝʨʥʦʶ ʧʨʦʙʣʝʤʦʶ ʤʝʭʘʥʽʯʥʠʭ ʜʘʪʯʠʢʽʚ. 

ʈʝʘʣʽʟʦʚʘʥʦ ʘʣʛʦʨʠʪʤ: 

¶ ʚʠʷʚʣʝʥʥʷ ʟʤʽʥʠ ʩʪʘʥʫ;  

¶ ʟʘʧʫʩʢ ʪʘʡʤʝʨʘ ʬʽʣʴʪʨʘʮʽʾ;  

¶ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʩʪʘʙʽʣʴʥʦʛʦ ʩʪʘʥʫ;  

¶ ʟʘʧʠʩ ʫ ʙʫʬʝʨ.  

ʇʝʨʝʜʙʘʯʝʥʦ ʜʚʘ ʨʝʞʠʤʠ ʨʦʙʦʪʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʦʜʫʣʴ ʫ 

ʙʽʣʴʰ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤʘʭ ʢʝʨʫʚʘʥʥʷ, ʘ ʩʘʤʝ: 

¶ ʟʚʠʯʘʡʥʠʡ;  

¶ ʧʦʜʚʽʡʥʠʡ (ʜʣʷ ʧʘʨ ʚʭʦʜʽʚ).  

ʈʝʘʣʽʟʘʮʽʷ ʪʝʣʝʢʝʨʫʚʘʥʥʷ 

ʂʝʨʫʚʘʥʥʷ ʚʠʭʦʜʘʤʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʝʨʝʟ Modbus RTU [3] ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʘʥʜʘʨʪʥʠʭ ʬʫʥʢʮʽʡ: 

¶ ʬʫʥʢʮʽʷ 5 ð ʽʤʧʫʣʴʩʥʝ ʢʝʨʫʚʘʥʥʷ;  

¶ ʬʫʥʢʮʽʷ 6 ð ʩʪʘʪʠʯʥʝ ʢʝʨʫʚʘʥʥʷ.  

ɼʦʜʘʪʢʦʚʦ ʨʝʘʣʽʟʦʚʘʥʦ: 
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¶ ʟʙʝʨʝʞʝʥʥʷ ʩʪʘʥʽʚ ʫ ʧʘʤôʷʪʽ;  

¶ ʢʦʥʪʨʦʣʴ ʢʦʨʝʢʪʥʦʩʪʽ ʢʦʤʘʥʜ;  

¶ ʦʙʤʝʞʝʥʥʷ ʚʠʢʦʥʘʥʥʷ ʧʨʠ ʘʚʘʨʽʷʭ.  

ʉʘʤʦʜʽʘʛʥʦʩʪʠʢʘ ʪʘ ʥʘʜʽʡʥʽʩʪʴ 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʨʦʙʦʪʠ ʧʨʠʣʘʜʫ ʨʝʘʣʽʟʦʚʘʥʦ: 

¶ ʢʦʥʪʨʦʣʴ ʩʪʘʥʫ ʧʘʤôʷʪʽ;  

¶ ʽʥʜʠʢʘʮʽʶ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ;  

¶ ʧʝʨʝʜʘʯʫ ʢʦʜʽʚ ʧʦʤʠʣʦʢ ʯʝʨʝʟ Modbus [3].  

ʆʩʦʙʣʠʚʽʩʪʶ ʻ ʙʣʦʢʫʚʘʥʥʷ ʨʦʙʦʪʠ ʧʨʠ ʚʠʷʚʣʝʥʥʽ ʥʝʙʝʟʧʝʯʥʠʭ ʨʝʞʠʤʽʚ 

(ʥʘʧʨʠʢʣʘʜ, 220 ɺ ʥʘ ʚʭʦʜʘʭ). 

ʊʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʭʘʥʽʟʤ Watchdog, ʷʢʠʡ: 

¶ ʧʝʨʝʟʘʧʫʩʢʘʻ ʩʠʩʪʝʤʫ ʧʨʠ ʟʘʚʠʩʘʥʥʽ;  

¶ ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ ʨʦʙʦʪʠ.  

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʇʨʦʚʝʜʝʥʦ ʪʝʩʪʫʚʘʥʥʷ: 

¶ ʧʝʨʝʚʽʨʢʘ ʨʦʙʦʪʠ ʚʭʦʜʽʚ;  

¶ ʪʝʩʪʫʚʘʥʥʷ ʪʝʣʝʢʝʨʫʚʘʥʥʷ;  

¶ ʝʤʫʣʷʮʽʷ Modbus RTU [3];  

¶ ʨʦʙʦʪʘ ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷʤ.  

ʈʝʟʫʣʴʪʘʪʠ ʧʽʜʪʚʝʨʜʠʣʠ: 

¶ ʩʪʘʙʽʣʴʥʽʩʪʴ ʨʦʙʦʪʠ;  

¶ ʚʠʩʦʢʫ ʟʘʚʘʜʦʩʪʽʡʢʽʩʪʴ;  

¶ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʭʠʩʪʫ.  

ʄʦʜʫʣʴ ʚʧʨʦʚʘʜʞʝʥʦ ʥʘ ʝʥʝʨʛʦʦʙôʻʢʪʘʭ. 

ɺʠʩʥʦʚʢʠ 

ʋ ʨʦʙʦʪʽ ʚʠʨʽʰʝʥʦ ʘʢʪʫʘʣʴʥʫ ʟʘʜʘʯʫ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʤʦʜʫʣʽʚ 

ʚʚʦʜʫ-ʚʠʚʦʜʫ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʾ ʘʚʪʦʤʘʪʠʟʘʮʽʾ. 

ʆʪʨʠʤʘʥʦ ʪʘʢʽ ʨʝʟʫʣʴʪʘʪʠ: 

1. ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʨʽʰʝʥʴ [6,7], ʱʦ ʜʦʟʚʦʣʠʚ ʚʠʷʚʠʪʠ ʾʭ 

ʢʣʶʯʦʚʽ ʥʝʜʦʣʽʢʠ.  
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2. ʈʦʟʨʦʙʣʝʥʦ ʥʦʚʫ ʘʨʭʽʪʝʢʪʫʨʫ ʤʦʜʫʣʷ ʟ ʧʽʜʪʨʠʤʢʦʶ RS-485 [2] ʪʘ 

Modbus RTU [3].  

3. ʈʝʘʣʽʟʦʚʘʥʦ ʙʘʛʘʪʦʨʽʚʥʝʚʫ ʩʠʩʪʝʤʫ ʟʘʭʠʩʪʫ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʧʝʯʥʫ 

ʨʦʙʦʪʫ ʧʨʠ ʘʚʘʨʽʷʭ.  

4. ʉʪʚʦʨʝʥʦ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟ ʧʽʜʪʨʠʤʢʦʶ ʬʽʣʴʪʨʘʮʽʾ ʩʠʛʥʘʣʽʚ 

[5] ʪʘ ʩʘʤʦʜʽʘʛʥʦʩʪʠʢʠ.  

5. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʥʘʜʽʡʥʽʩʪʴ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʟʨʦʙʢʠ.  

6. ʇʨʘʢʪʠʯʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʦʚʝʣʦ ʾʾ ʧʨʠʜʘʪʥʽʩʪʴ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 

ʧʨʦʤʠʩʣʦʚʠʭ ʫʤʦʚʘʭ.  

ʈʦʟʨʦʙʣʝʥʠʡ ʤʦʜʫʣʴ ʻ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʤ ʨʽʰʝʥʥʷʤ ʜʣʷ ʩʠʩʪʝʤ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʪʝʣʝʤʝʭʘʥʽʢʠ. ʇʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʫ ʥʘʧʨʷʤʢʫ ʙʝʟʜʨʦʪʦʚʦʾ 

ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʛʦʨʠʟʦʥʪʠ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ ʧʨʠʩʪʨʦʶ ʫ 

ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 
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ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://control.com/technical-articles/the-difference-between-wet-

and-dry-contacts/ (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 31.03.2026).  

2. Wang K., Liu H. RS-485 Basics Series: Technical White Paper. ï Dallas: 
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ʜʦʩʪʫʧʫ: https://www.ganssle.com/debouncing.pdf (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 31.03.2026).  

6. VRC-R2 ï ʤʦʜʫʣʴ ʚʚʦʜʫ-ʚʠʚʦʜʫ ʜʠʩʢʨʝʪʥʠʭ ʩʠʛʥʘʣʽʚ [ɽʣʝʢʪʨʦʥʥʠʡ 

ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://vkmodule.com.ua/RS485_modbus/VRC_R2_ua.html 
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(ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 31.03.2026).  

7. MK110-4DN ï ʤʦʜʫʣʴ ʚʚʦʜʫ-ʚʠʚʦʜʫ ʜʠʩʢʨʝʪʥʠʭ ʩʠʛʥʘʣʽʚ 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://aqteck.ua/ua/moduli-vvodu-

vyvodu/mk110-4dn-4-r-modul-vvodu-vyvodu-dyskretnyh-sygnaliv (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 

31.03.2026).  
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ʋɼʂ 576.3:537.8 

ʄʆɼɽʃʖɺɸʅʅʗ ʂʃɯʊʀʅʅʆɰ ɻʈʋʇʀ ʇɯɼ ɺʇʃʀɺʆʄ 

ɿʆɺʅɯʐʅʔʆɻʆ ɼɾɽʈɽʃɸ ʆʇʈʆʄɯʅɽʅʅʗ 

 

ɺʘʭʦʥʽʥʘ ʃʘʨʠʩʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ 

ʢʘʥʜ. ʬʽʟ.ïʤʘʪ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʈʫʜʝʥʢʦ ɸʥʜʨʽʡ ʖʨʽʡʦʚʠʯ, 

ʄʘʨʜʟʷʚʢʦ ɺʽʪʘʣʽʡ ɸʥʘʪʦʣʽʡʦʚʠʯ 

ɸʩʠʩʪʝʥʪʠ 

ʄʠʢʦʣʘʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

ʤ. ʄʠʢʦʣʘʾʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ʋ ʨʦʙʦʪʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʢʣʽʪʠʥʥʦʾ ʛʨʫʧʠ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʟʦʚʥʽʰʥʴʦʛʦ ʚʧʣʠʚʫ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ (ɽʄʇ). ɼʦʩʣʽʜʞʝʥʦ 

ʢʦʤʧʨʦʤʽʩʥʽ ʬʫʥʢʮʽʾ ʤʽʞ ʨʝʧʨʦʜʫʢʪʠʚʥʠʤʠ ʪʘ ʩʦʤʘʪʠʯʥʠʤʠ ʬʫʥʢʮʽʷʤʠ 

ʢʣʽʪʠʥʥʠʭ ʢʦʣʦʥʽʡ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʦ ʪʝʦʨʝʪʠʯʥʽ ʧʝʨʝʜʫʤʦʚʠ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ɽʄʇ-ʦʧʨʦʤʽʥʝʥʥʷ ʷʢ ʤʝʪʦʜʫ ʨʝʛʫʣʷʮʽʾ ʪʘ ʜʝʩʪʘʙʽʣʽʟʘʮʽʾ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʣʽʪʠʥʥʘ ʢʦʣʦʥʽʷ, ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʝ ʧʦʣʝ, 

ɽʄʇ-ʦʧʨʦʤʽʥʝʥʥʷ, ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ, ʢʦʤʧʨʦʤʽʩʥʘ ʬʫʥʢʮʽʷ, ʢʣʽʪʠʥʥʠʡ ʮʠʢʣ, 

ʩʦʤʘʪʠʯʥʘ ʬʫʥʢʮʽʷ, ʨʝʧʨʦʜʫʢʪʠʚʥʘ ʬʫʥʢʮʽʷ. 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʉʫʯʘʩʥʝ ʥʘʫʢʦʚʝ ʪʦʚʘʨʠʩʪʚʦ ʘʢʪʠʚʥʦ ʰʫʢʘʻ 

ʘʣʴʪʝʨʥʘʪʠʚʠ ʪʨʘʜʠʮʽʡʥʠʤ ʤʝʪʦʜʘʤ ʟʥʝʟʘʨʘʞʝʥʥʷ ʪʘ ʩʪʠʤʫʣʷʮʽʾ ʙʽʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʚʠʧʨʦʤʽʥʝʥʥʷ ʥʘʙʫʚʘʻ ʦʩʦʙʣʠʚʦʾ 

ʘʢʪʫʘʣʴʥʦʩʪʽ, ʦʩʢʽʣʴʢʠ ɽʄʇ ʟʜʘʪʥʝ ʯʠʥʠʪʠ ʷʢ ʩʪʠʤʫʣʶʶʯʫ, ʪʘʢ ʽ ʣʝʪʘʣʴʥʫ ʜʽʶ 

ʥʘ ʢʣʽʪʠʥʥʦʤʫ ʨʽʚʥʽ. ʈʘʟʦʤ ʟ ʪʠʤ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʢʣʽʪʠʥʥʠʭ ʢʦʣʦʥʽʡ, ʱʦ 

ʨʦʟʨʦʙʣʷʣʠʩʷ ʥʘ ʦʩʥʦʚʽ ʪʝʦʨʽʾ ʢʦʤʧʨʦʤʽʩʽʚ (Michod, 1978; Schaffer, 1974 ʪʘ ʽʥ.), 

ʟʜʝʙʽʣʴʰʦʛʦ ʥʝ ʚʨʘʭʦʚʫʚʘʣʠ ʟʦʚʥʽʰʥʽ ʬʘʢʪʦʨʠ ʚʧʣʠʚʫ. ʎʝ ʦʙʫʤʦʚʣʶʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʥʷ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʤʦʜʝʣʶʚʘʥʥʷ ʢʣʽʪʠʥʥʠʭ ʩʠʩʪʝʤ ʧʽʜ 

ʚʧʣʠʚʦʤ ɽʄʇ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɼʦʩʣʽʜʠʪʠ ʪʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʢʣʽʪʠʥʥʦʾ ʛʨʫʧʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʦʚʥʽʰʥʴʦʛʦ ɽʄʇ-ʦʧʨʦʤʽʥʝʥʥʷ ʪʘ ʚʠʟʥʘʯʠʪʠ 
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ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ɽʄʇ ʷʢ ʟʘʩʦʙʫ ʨʝʛʫʣʷʮʽʾ ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʽʡ 

ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɼʣʷ ʦʧʠʩʫ ʬʫʥʢʮʽʡ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ 

ʚʠʢʦʨʠʩʪʘʥʦ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʟʽ ʟʤʽʥʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ b  ʪʘ v , ʷʢʽ 

ʚʽʜʧʦʚʽʜʥʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʨʝʧʨʦʜʫʢʪʠʚʥʫ ʪʘ ʩʦʤʘʪʠʯʥʫ ʬʫʥʢʮʽʾ ʢʣʽʪʠʥʠ. 

ʂʦʤʧʨʦʤʽʩ ʫ ʩʦʤʘʪʠʯʥʽʡ ʬʫʥʢʮʽʾ ʦʧʠʩʫʻʪʴʩʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ: 

v♯ = ű♯(b♯), i = 1,é, N, (1) 

ʜʝ ʬʫʥʢʮʽʾ ű  ʻ ʥʝʧʝʨʝʨʚʥʦ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʤʠ ʥʘ ʚʽʜʨʽʟʢʘʭ [0; b Ῐ]. 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʢʣʽʪʠʥʠ ʥʘ ʦʜʥʽʡ ʬʫʥʢʮʽʾ ʟʤʝʥʰʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʽʥʰʦʾ, 

ʱʦ ʬʦʨʤʘʣʽʟʫʻʪʴʩʷ ʫʤʦʚʦʶ dű/db  < 0. 

ʈʝʧʨʦʜʫʢʪʠʚʥʘ (B) ʪʘ ʩʦʤʘʪʠʯʥʘ (V) ʬʫʥʢʮʽʾ ʢʦʣʦʥʽʾ ʻ ʘʜʘʧʪʠʚʥʠʤʠ 

ʟʥʘʯʝʥʥʷʤʠ ʚʽʜʧʦʚʽʜʥʠʭ ʬʫʥʢʮʽʡ ʢʣʽʪʠʥ ʪʘ ʚʠʟʥʘʯʘʶʪʴʩʷ ʷʢ ʩʫʤʠ ʧʦ ʚʩʽʭ 

ʢʣʽʪʠʥʘʭ ʢʦʣʦʥʽʾ. ɿʘʛʘʣʴʥʠʡ ʮʠʢʣ ʨʦʟʚʠʪʢʫ W ʦʧʠʩʫʻʪʴʩʷ ʷʢ ʬʫʥʢʮʽʷ ʜʚʦʭ 

ʘʨʛʫʤʝʥʪʽʚ V ʪʘ B. ɼʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʣʽʪʠʥʥʦʾ ʛʨʫʧʠ ʥʝʦʙʭʽʜʥʦ 

ʟʙʝʨʽʛʘʪʠ ʨʽʚʥʦʚʘʛʫ ʤʽʞ ʮʠʤʠ ʬʫʥʢʮʽʷʤʠ. ʅʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʧʦʣʦʞʝʥʴ 

ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʦʧʪʠʤʽʟʘʮʽʡʥʫ ʟʘʜʘʯʫ (5), ʱʦ ʧʽʜʢʨʽʧʣʶʻʪʴʩʷ ʛʨʘʬʽʢʘʤʠ 

ʢʦʤʧʨʦʤʽʩʽʚ, ʷʢʽ ʦʧʠʩʫʶʪʴ ʧʨʦʪʽʢʘʥʥʷ ʦʩʥʦʚʥʠʭ ʧʨʦʮʝʩʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʨʦʟʤʽʨʫ 

ʢʦʣʦʥʽʾ. 

ɸʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʤʘʣʘ ʢʦʣʦʥʽʘʣʴʥʘ ʛʨʫʧʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʫʚʽʛʥʫʪʦʶ 

ʬʫʥʢʮʽʻʶ ʢʦʤʧʨʦʤʽʩʽʚ, ʪʦʜʽ ʷʢ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʨʦʟʤʽʨʫ ʢʦʣʦʥʽʾ ʬʫʥʢʮʽʷ ʥʘʙʫʚʘʻ 

ʚʠʧʫʢʣʦʛʦ ʚʠʜʫ. ɺʠʧʫʢʣʽʩʪʴ ʬʫʥʢʮʽʾ ʢʦʤʧʨʦʤʽʩʽʚ ʻ ʽʥʜʠʢʘʪʦʨʦʤ ʨʦʟʚʠʪʢʫ 

ʩʧʝʮʽʘʣʽʟʘʮʽʡ ʢʣʽʪʠʥ ð ʩʦʤʘʪʠʯʥʦʾ ʪʘ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ. ʇʨʠ ʮʴʦʤʫ ʥʘʜʤʽʨʥʝ 

ʟʤʽʱʝʥʥʷ ʙʘʣʘʥʩʫ ʚ ʙʽʢ ʨʦʟʤʥʦʞʝʥʥʷ ʙʝʟ ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʩʦʤʘʪʠʯʥʦ 

ʦʨʽʻʥʪʦʚʘʥʠʭ ʢʣʽʪʠʥ ʚʝʜʝ ʜʦ ʚʠʩʥʘʞʝʥʥʷ ʨʝʩʫʨʩʽʚ ʽ ʟʘʛʠʙʝʣʽ ʢʦʣʦʥʽʾ. 

ɺ ʢʦʥʪʝʢʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ɽʄʇ ʷʢ ʟʦʚʥʽʰʥʴʦʛʦ ʯʠʥʥʠʢʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ 

ʤʦʞʣʠʚʽʩʪʴ ʨʝʛʫʣʷʮʽʾ ʟʚ'ʷʟʢʽʚ ʤʽʞ ʢʣʽʪʠʥʘʤʠ ʪʘ ʾʭ ʦʨʛʘʥʝʣʘʤʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ɽʄʇ, ʦʢʨʽʤ ʪʝʨʤʽʯʥʦʾ ʜʽʾ, ʟʜʘʪʥʝ ʯʠʥʠʪʠ ʙʽʦʣʦʛʽʯʥʠʡ ʚʧʣʠʚ ʥʘ ʢʣʽʪʠʥʫ ʯʝʨʝʟ 

ʪʨʠ ʧʦʩʣʽʜʦʚʥʽ ʤʝʭʘʥʽʟʤʠ: ʚʟʘʻʤʦʜʽʶ ʟ ʚʽʣʴʥʠʤʠ ʨʘʜʠʢʘʣʘʤʠ, ʧʦʨʫʰʝʥʥʷ 

ʜʠʭʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʢʣʽʪʠʥʠ ʪʘ ʨʫʡʥʘʮʽʶ ʢʣʽʪʠʥʥʦʾ ʦʙʦʣʦʥʢʠ. ʅʘʧʨʫʞʝʥʽʩʪʴ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ E [ɺ/ʤ] ʻ ʚʠʟʥʘʯʘʣʴʥʠʤ ʧʘʨʘʤʝʪʨʦʤ, ʱʦ ʚʠʟʥʘʯʘʻ ʯʘʩ 
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ʦʙʨʦʙʢʠ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʧʣʠʚʫ ʥʘ ʙʽʦʪʫ: 

E = f(P, ɚ, Ů, S), (2) 

ʜʝ P ð ʯʘʩʪʦʪʘ ʧʦʣʷ, ɚ ð ʜʦʚʞʠʥʘ ʭʚʠʣʽ, Ů ð ʘʙʩʦʣʶʪʥʘ ʜʽʝʣʝʢʪʨʠʯʥʘ 

ʧʨʦʥʠʢʥʽʩʪʴ ʩʝʨʝʜʦʚʠʱʘ, S ð ʛʫʩʪʠʥʘ ʧʦʪʦʢʫ. ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ɽʄʇ ʟʤʽʥʥʠʭ ʯʘʩʪʦʪ ʜʣʷ ʮʽʣʴʦʚʦʛʦ ʚʧʣʠʚʫ ʥʘ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʽ ʟʚ'ʷʟʢʠ, ʱʦ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʽ ʧʨʦʥʠʢʥʦʩʪʽ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʭʚʠʣʴ ʜʦ ʙʽʦʣʦʛʽʯʥʦ 

ʘʢʪʠʚʥʠʭ ʢʣʽʪʠʥ. 

ɺʠʩʥʦʚʢʠ. ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʪʘʢʽ ʚʠʩʥʦʚʢʠ: 

1. ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʢʣʽʪʠʥʥʦʾ ʛʨʫʧʠ ʟ ʬʫʥʢʮʽʷʤʠ ʢʦʤʧʨʦʤʽʩʽʚ 

ʘʜʝʢʚʘʪʥʦ ʦʧʠʩʫʻ ʜʠʥʘʤʽʢʫ ʚʠʞʠʚʘʥʥʷ ʪʘ ʨʦʟʤʥʦʞʝʥʥʷ ʢʣʽʪʠʥʥʠʭ ʢʦʣʦʥʽʡ 

ʨʽʟʥʦʛʦ ʨʦʟʤʽʨʫ. 

2. ɯʩʥʫʶʯʽ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʚʧʣʠʚ ʟʦʚʥʽʰʥʽʭ 

ʬʘʢʪʦʨʽʚ, ʟʦʢʨʝʤʘ ɽʄʇ, ʱʦ ʦʙʤʝʞʫʻ ʾʭ ʧʨʠʢʣʘʜʥʫ ʮʽʥʥʽʩʪʴ ʫ ʟʘʚʜʘʥʥʷʭ 

ʟʥʝʟʘʨʘʞʝʥʥʷ ʪʘ ʙʽʦʪʝʭʥʦʣʦʛʽʡ. 

3. ɽʄʇ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʟʘʩʦʙʦʤ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʢʣʽʪʠʥʥʠʡ ʮʠʢʣ ʯʝʨʝʟ ʨʝʛʫʣʷʮʽʶ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ ʟʚ'ʷʟʢʽʚ ʽ ʜʝʩʪʘʙʽʣʽʟʘʮʽʶ 

ʙʘʣʘʥʩʫ ʤʽʞ ʩʦʤʘʪʠʯʥʦʶ ʪʘ ʨʝʧʨʦʜʫʢʪʠʚʥʦʶ ʬʫʥʢʮʽʷʤʠ. 

4. ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʶʪʴ ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʨʦʟʨʦʙʣʝʥʥʷ 

ʨʦʟʰʠʨʝʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʘʨʘʤʝʪʨʽʚ ɽʄʇ-ʦʧʨʦʤʽʥʝʥʥʷ 

ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ʚʝʨʠʬʽʢʘʮʽʶ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʧʦʣʦʞʝʥʴ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 
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ʉʀʉʊɽʄɸʊʀɿɸʎɯʗ ʊɽʍʅɯʂ PRIVILEGE ESCALATION ʊɸ 

ʄɽʊʆɼʆʃʆɻɯʏʅɯ ʇɯɼʍʆɼʀ ɼʆ ɰʍ ɺʀʗɺʃɽʅʅʗ ɺ ʆʇɽʈɸʎɯʁʅʀʍ 

ʉʀʉʊɽʄɸʍ WINDOWS 

 

ɻʘʣʴʯʠʥʩʴʢʠʡ ʃʝʦʥʽʜ ʖʨʽʡʦʚʠʯ 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ɺʘʱʘʻʚ ʊʠʤʦʬʽʡ ɺʽʢʪʦʨʦʚʠʯ 

ʩʪʫʜʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦè 

 

ɸʥʦʪʘʮʽʷ 

ʋ ʮʽʡ ʨʦʙʦʪʽ ʧʨʦʚʦʜʠʪʴʩʷ ʘʥʘʣʽʟ ʪʝʭʥʽʢ ʪʘ ʪʘʢʪʠʢ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ 

ʟʣʦʚʤʠʩʥʠʢʘʤ ʝʩʢʘʣʶʚʘʪʠ ʜʦʩʪʫʧ ʚʽʜ ʥʝʧʨʠʚʽʣʝʡʦʚʘʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ ʜʦ 

ʧʦʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʥʘʜ ʷʜʨʦʤ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ Windows. ʇʨʘʢʪʠʯʥʘ 

ʮʽʥʥʽʩʪʴ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʩʫʯʘʩʥʠʭ ʪʝʭʥʽʢ 

ʧʽʜʚʠʱʝʥʥʷ ʧʨʠʚʽʣʝʾʚ, ʱʦ ʤʦʞʝ ʩʪʘʪʠ ʦʩʥʦʚʦʶ ʜʣʷ ʧʦʙʫʜʦʚʠ ʝʬʝʢʪʠʚʥʠʭ 

ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʨʽʚʥʷ ʟʘʭʠʱʝʥʦʩʪʽ ʢʦʨʧʦʨʘʪʠʚʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: Privilege Escalation, SID, Split Tokens, SD, ACL, ACE, 

DACL, SACL, User Account Control, VBS. 

 

ɺʩʪʫʧ 

ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʢʽʙʝʨʙʝʟʧʝʢʠ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʪʨʽʤʢʠʤ ʨʦʟʚʠʪʢʦʤ 

ʤʝʪʦʜʽʚ ʢʦʤʧʨʦʤʝʪʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʩʝʨʝʜ ʷʢʠʭ ʧʽʜʚʠʱʝʥʥʷ ʧʨʠʚʽʣʝʾʚ 

(Privilege Escalation) ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʪʝʭʥʽʢ ʫ ʞʠʪʪʻʚʦʤʫ ʮʠʢʣʽ ʤʘʡʞʝ 

ʢʦʞʥʦʾ ʘʪʘʢʠ ʪʠʧʫ Advanced Persistent Threat (APT) [1]. ʆʧʝʨʘʮʽʡʥʘ ʩʠʩʪʝʤʘ 

Windows ʟʘʣʠʰʘʻʪʴʩʷ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʦʶ ʧʣʘʪʬʦʨʤʦʶ ʚ 

ʢʦʨʧʦʨʘʪʠʚʥʦʤʫ ʪʘ ʜʝʨʞʘʚʥʦʤʫ ʩʝʢʪʦʨʘʭ, ʱʦ ʨʦʙʠʪʴ ʾʾ ʢʣʶʯʦʚʠʤ ʦʙ'ʻʢʪʦʤ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʭ ʘʪʘʢ. ʋʩʧʽʰʥʘ ʝʩʢʘʣʘʮʽʷ ʧʨʘʚ ʜʦʟʚʦʣʷʻ ʢʽʙʝʨʟʣʦʯʠʥʮʷʤ ʚʠʡʪʠ 
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ʟʘ ʤʝʞʽ ʦʙʤʝʞʝʥʴ ʟʚʠʯʘʡʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ, ʚʽʜʢʣʶʯʠʪʠ ʚʩʪʘʥʦʚʣʝʥʽ ʟʘʩʦʙʠ 

ʟʘʭʠʩʪʫ ʪʘ ʦʪʨʠʤʘʪʠ ʧʦʚʥʠʡ ʜʦʩʪʫʧ ʜʦ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʭ ʩʠʩʪʝʤ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

1. ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ 

ʄʝʪʦʶ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʠʟʥʘʯʝʥʥʷ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ Windows, ʱʦ ʩʪʚʦʨʶʶʪʴ ʪʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʘʢʪʠʯʥʽ ʦʩʥʦʚʠ 

ʜʣʷ ʢʦʥʪʨʦʣʶ ʜʦʩʪʫʧʫ. ʈʦʙʦʪʘ ʧʝʨʝʜʙʘʯʘʻ ʦʮʽʥʢʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʫʯʘʩʥʠʭ 

ʘʧʘʨʘʪʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʙʝʟʧʝʢʠ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʤʝʪʦʜʘʤʠ ʧʦʚʝʜʽʥʢʦʚʦʛʦ ʘʥʘʣʽʟʫ 

ʧʨʦʮʝʩʽʚ, ʪʦʜʽ ʷʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʰʠʨʝʥʦʾ ʪʝʣʝʤʝʪʨʽʾ Sysmon ʜʦʟʚʦʣʷʻ 

ʧʦʙʫʜʫʚʘʪʠ ʤʦʜʝʣʽ ʜʝʪʝʢʪʫʚʘʥʥʷ ʘʥʦʤʘʣʽʡ, ʱʦ ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʧʦʤʽʪʥʠʤʠ ʜʣʷ 

ʪʨʘʜʠʮʽʡʥʠʭ ʩʠʛʥʘʪʫʨʥʠʭ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ. ʊʘʢʠʡ ʽʥʪʝʛʨʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʠʪʴ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʩʪʨʘʪʝʛʽʾ ʧʨʦʘʢʪʠʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʚʠʷʚʣʝʥʥʷ ʟʘʛʨʦʟ ʜʣʷ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʦʨʛʘʥʽʟʘʮʽʾ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʷʢ ʝʬʝʢʪʠʚʥʠʡ ʟʘʩʽʙ 

ʤʽʥʽʤʽʟʘʮʽʾ ʨʠʟʠʢʫ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʘʪʘʢʠ. 

2. ʇʨʦʮʝʩ ʘʚʪʦʨʠʟʘʮʽʾ ʪʘ ʢʦʥʪʨʦʣʶ ʜʦʩʪʫʧʫ ʚ ʦʧʝʨʘʮʽʡʥʽʡ ʩʠʩʪʝʤʽ 

Windows 

ʇʨʦʮʝʩ ʢʦʥʪʨʦʣʶ ʜʦʩʪʫʧʫ ʚ ʦʧʝʨʘʮʽʡʥʽʡ ʩʠʩʪʝʤʽ Windows ʩʪʘʥʦʚʠʪʴ 

ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʫ ʩʠʩʪʝʤʫ, ʷʢʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ ʚʟʘʻʤʦʜʽʾ ʤʽʞ 

ʩʫʙ'ʻʢʪʘʤʠ ʪʘ ʦʙ'ʻʢʪʘʤʠ. 

2.1 ʄʝʭʘʥʽʟʤʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʠʤ ʩʪʨʫʢʪʫʨʥʠʤ ʙʣʦʢʦʤ ʤʦʜʝʣʽ ʙʝʟʧʝʢʠ ʦʧʝʨʘʮʽʡʥʦʾ 

ʩʠʩʪʝʤʠ Windows ʻ ʽʜʝʥʪʠʬʽʢʘʪʦʨʠ ʙʝʟʧʝʢʠ (SID). 

ʉʪʨʫʢʪʫʨʘ SID [2] ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʝʢʽʣʴʢʦʭ ʯʘʩʪʠʥ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʩʠʩʪʝʤʽ 

ʚʠʟʥʘʯʠʪʠ ʧʦʭʦʜʞʝʥʥʷ ʪʘ ʨʽʚʝʥʴ ʧʦʚʥʦʚʘʞʝʥʴ ʧʨʠʥʮʠʧʘʣʘ ʙʝʟʧʝʢʠ (ʨʠʩ. 1): 

ǒ Revision ï ʚʢʘʟʫʻ ʥʘ ʧʦʪʦʯʥʫ ʚʝʨʩʽʶ ʩʪʨʫʢʪʫʨʠ SID. 

ǒ Identifier authority ï ʚʠʟʥʘʯʘʻ ʥʘʡʚʠʱʠʡ ʨʽʚʝʥʴ ʧʦʚʥʦʚʘʞʝʥʴ, ʷʢʠʡ 

ʤʦʞʝ ʚʠʜʘʚʘʪʠ ʽʜʝʥʪʠʬʽʢʘʪʦʨʠ ʙʝʟʧʝʢʠ (SID) ʜʣʷ ʧʝʚʥʦʛʦ ʪʠʧʫ ʧʨʠʥʮʠʧʘʣʘ 

ʙʝʟʧʝʢʠ. 

ǒ Sub-Authorities ï ʤʽʩʪʠʪʴ ʦʜʥʝ ʘʙʦ ʢʽʣʴʢʘ ʟʥʘʯʝʥʴ, ʷʢʽ ʽʜʝʥʪʠʬʽʢʫʶʪʴ 

ʜʦʤʝʥ ʘʙʦ ʣʦʢʘʣʴʥʠʡ ʢʦʤʧ'ʶʪʝʨ. 
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ǒ Relative Identifier (RID) ï ʋʥʽʢʘʣʴʥʠʡ ʟʥʘʯʝʥʥʷ ʫ ʤʝʞʘʭ ʜʦʤʝʥʫ, ʱʦ 

ʚʠʟʥʘʯʘʻ ʢʦʥʢʨʝʪʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ ʯʠ ʛʨʫʧʫ. 

 

ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʘ ʽʜʝʥʪʠʬʽʢʘʪʦʨʘ ʙʝʟʧʝʢʠ SID 

 

ʄʘʨʢʝʨ ʜʦʩʪʫʧʫ ï ʮʝ ʟʘʭʠʱʝʥʠʡ ʦʙôʻʢʪ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʽʜʝʥʪʠʬʽʢʘʮʽʡʥʽ ʜʘʥʽ ʪʘ ʧʨʘʚʘ ʢʦʨʠʩʪʫʚʘʯʘ, ʧʦʚôʷʟʘʥʽ ʟ ʦʙʣʽʢʦʚʠʤ ʟʘʧʠʩʦʤ 

ʢʦʨʠʩʪʫʚʘʯʘ. 

ʑʦʨʘʟʫ, ʢʦʣʠ ʢʦʨʠʩʪʫʚʘʯ ʚʭʦʜʠʪʴ ʫ ʩʠʩʪʝʤʫ, ʩʠʩʪʝʤʘ ʩʪʚʦʨʶʻ ʜʣʷ ʥʴʦʛʦ 

ʤʘʨʢʝʨ ʜʦʩʪʫʧʫ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʙʝʟʧʝʢʠ ʢʦʨʠʩʪʫʚʘʯʘ, 

ʽʜʝʥʪʠʬʽʢʘʪʦʨʠ SID ʛʨʫʧ, ʜʦ ʷʢʠʭ ʚʽʥ ʥʘʣʝʞʠʪʴ, ʪʘ ʧʝʨʝʣʽʢ ʥʘʜʘʥʠʭ ʧʨʠʚʽʣʝʾʚ 

[3]. 

ʇʦʻʜʥʘʥʥʷ ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ ʙʝʟʧʝʢʠ ʪʘ ʤʘʨʢʝʨʽʚ ʜʦʩʪʫʧʫ ʩʪʚʦʨʶʻ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʡ ʧʨʠʥʮʠʧ ʨʦʟʜʽʣʝʥʥʷ ʧʨʠʚʽʣʝʾʚ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ 

ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʤʫ ʜʦʩʪʫʧʫ ʜʦ ʚʠʢʦʥʘʥʥʷ ʧʨʠʚʽʣʝʡʦʚʘʥʠʭ ʟʘʚʜʘʥʴ. 

ʆʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʘʭʠʩʪʫ ʩʠʩʪʝʤʠ ʚʽʜ ʧʽʜʚʠʱʝʥʥʷ ʧʨʠʚʽʣʝʾʚ 

ʻ ʤʝʭʘʥʽʟʤ ʨʦʟʜʽʣʝʥʠʭ ʪʦʢʝʥʽʚ (split tokens), ʱʦ ʣʝʞʠʪʴ ʚ ʦʩʥʦʚʽ ʩʣʫʞʙʠ 

ʢʦʥʪʨʦʣʶ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʇʨʠʥʮʠʧ ʨʦʟʜʽʣʝʥʠʭ ʪʦʢʝʥʽʚ ʧʦʣʷʛʘʻ 

ʫ ʪʦʤʫ, ʱʦ ʢʦʨʠʩʪʫʚʘʯ, ʷʢʠʡ ʚʭʦʜʠʪʴ ʟ ʧʽʜʚʠʱʝʥʠʤʠ ʧʨʘʚʘʤʠ ʜʦ ʩʠʩʪʝʤʠ, 

ʦʪʨʠʤʫʻ ʬʽʣʴʪʨʦʚʘʥʠʡ ʤʘʨʢʝʨ (Filtered Token) ʟ ʦʙʤʝʞʝʥʠʤʠ ʧʨʠʚʽʣʝʷʤʠ ʪʘ 

ʧʦʚʥʠʡ ʤʘʨʢʝʨ ʜʦʩʪʫʧʫ (Full Token). ʊʘʢʘ ʜʚʦʨʽʚʥʝʚʘ ʩʪʨʫʢʪʫʨʘ ʜʦʟʚʦʣʷʻ 

ʧʨʠʤʫʩʦʚʦ ʟʘʧʫʩʢʘʪʠ ʫʩʽ ʧʨʦʮʝʩʠ ʪʘ ʜʦʜʘʪʢʠ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ Filtered Token, ʪʦʜʽ ʷʢ ʚʠʢʦʨʠʩʪʘʥʥʷ Full Token ʩʪʘʻ ʤʦʞʣʠʚʠʤ 
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ʣʠʰʝ ʧʽʩʣʷ ʷʚʥʦʛʦ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʟʘʧʠʪʫ ʯʝʨʝʟ ʩʣʫʞʙʫ ʢʦʥʪʨʦʣʶ ʦʙʣʽʢʦʚʠʭ 

ʟʘʧʠʩʽʚ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʥʘʜʽʡʥʠʡ ʟʘʭʠʩʪ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ 

ʧʦʚʥʦʚʘʞʝʥʴ ʪʘ ʧʝʨʝʰʢʦʜʞʘʻ ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʚʠʢʦʥʘʥʥʶ ʰʢʽʜʣʠʚʦʛʦ ʢʦʜʫ ʟ 

ʧʽʜʚʠʱʝʥʠʤʠ ʧʨʘʚʘʤʠ ʫ ʬʦʥʦʚʦʤʫ ʨʝʞʠʤʽ. 

2.2 ʄʝʭʘʥʽʟʤʠ ʜʝʩʢʨʠʧʪʦʨʽʚ ʙʝʟʧʝʢʠ ʪʘ ʩʧʠʩʢʠ ʢʦʥʪʨʦʣʶ ʜʦʩʪʫʧʫ 

ɼʝʩʢʨʠʧʪʦʨ ʙʝʟʧʝʢʠ (SD) ï ʮʝ ʩʪʨʫʢʪʫʨʘ ʜʘʥʠʭ ʚ ʦʧʝʨʘʮʽʡʥʽʡ ʩʠʩʪʝʤʽ 

Windows, ʷʢʘ ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʙʝʟʧʝʢʫ, ʧʦʚ'ʷʟʘʥʫ ʟ ʙʫʜʴ-ʷʢʠʤ 

ʟʘʭʠʱʝʥʠʤ ʦʙ'ʻʢʪʦʤ [4]. ʆʩʥʦʚʥʘ ʬʫʥʢʮʽʷ SD ʧʦʣʷʛʘʻ ʚ ʥʘʜʘʥʥʽ ʦʧʝʨʘʮʽʡʥʽʡ 

ʩʠʩʪʝʤʽ ʩʧʦʩʦʙʫ ʧʝʨʝʚʽʨʢʠ ʚʣʘʩʥʠʢʘ ʦʙôʻʢʪʘ ʪʘ ʤʝʭʘʥʽʟʤʫ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʦʩʪʫʧʫ 

ʜʦ ʥʴʦʛʦ ʨʽʟʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽ ʛʨʫʧ. 

ɼʝʩʢʨʠʧʪʦʨʠ ʙʝʟʧʝʢʠ ʤʽʩʪʷʪʴ ʩʧʠʩʦʢ ʢʦʥʪʨʦʣʶ ʜʦʩʪʫʧʫ (ACL) ʦʙôʻʢʪʘ, 

ʷʢʠʡ ʤʽʩʪʠʪʴ ʫʩʽ ʜʦʟʚʦʣʠ ʙʝʟʧʝʢʠ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʦ ʮʴʦʛʦ ʦʙôʻʢʪʘ. 

ʉʧʠʩʦʢ ʢʦʥʪʨʦʣʶ ʜʦʩʪʫʧʫ (ACL) ï ʮʝ ʩʧʠʩʦʢ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʢʨʝʤʠʭ 

ʟʘʧʠʩʽʚ, ʷʢʽ ʥʘʟʠʚʘʶʪʴʩʷ Access Control Entries (ACE). ʂʦʞʝʥ ʝʣʝʤʝʥʪ ACE 

ʚʠʟʥʘʯʘʻ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʠʥʮʠʧʘʣʘ ʙʝʟʧʝʢʠ ʪʘ ʚʢʘʟʫʻ ʥʘʙʽʨ ʧʨʘʚ ʜʦʩʪʫʧʫ, ʷʢʽ 

ʡʦʤʫ ʥʘʜʘʶʪʴʩʷ ʘʙʦ ʚ ʷʢʠʭ ʡʦʤʫ ʚʽʜʤʦʚʣʷʻʪʴʩʷ [5]. 

ɼʝʩʢʨʠʧʪʦʨ ʙʝʟʧʝʢʠ ʦʙôʻʢʪʘ ʤʦʞʝ ʤʽʩʪʠʪʠ ʜʚʘ ʪʠʧʠ ACL: 

ǒ ɼʠʩʢʨʝʮʽʡʥʠʡ ʩʧʠʩʦʢ ʢʝʨʫʚʘʥʥʷ ʜʦʩʪʫʧʦʤ (DACL), ʷʢʠʡ ʚʠʟʥʘʯʘʻ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʛʨʫʧʠ, ʷʢʠʤ ʜʦʟʚʦʣʝʥʦ ʘʙʦ ʟʘʙʦʨʦʥʝʥʦ ʜʦʩʪʫʧ. 

ǒ ʉʠʩʪʝʤʥʠʡ ʩʧʠʩʦʢ ʢʝʨʫʚʘʥʥʷ ʜʦʩʪʫʧʦʤ (SACL), ʷʢʠʡ ʢʦʥʪʨʦʣʶʻ, ʷʢ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʘʫʜʠʪ ʜʦʩʪʫʧʫ ʜʦ ʦʙ'ʻʢʪʘ. 

ɼʝʩʢʨʠʧʪʦʨ ʙʝʟʧʝʢʠ ʟʘʙʝʟʧʝʯʫʻ ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʡ ʤʝʭʘʥʽʟʤ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʢʦʥʪʨʦʣʶ ʜʦʩʪʫʧʫ ʜʣʷ ʢʦʞʥʦʛʦ ʦʙ'ʻʢʪʘ ʥʘ ʨʽʚʥʽ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʦʜʥʘʢ 

ʤʘʥʽʧʫʣʷʮʽʷ ʮʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʘʙʦ ʝʢʩʧʣʫʘʪʘʮʽʷ ʥʝʢʦʨʝʢʪʥʦ ʥʘʣʘʰʪʦʚʘʥʠʭ 

ʜʦʟʚʦʣʽʚ, ʟʦʢʨʝʤʘ ʚ ʩʧʠʩʢʘʭ DACL, ʜʦʟʚʦʣʷʻ ʟʣʦʚʤʠʩʥʠʢʘʤ ʧʽʜʚʠʱʠʪʠ ʩʚʦʾ 

ʧʨʠʚʽʣʝʾ, ʱʦ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʧʦʚʥʠʡ ʢʦʥʪʨʦʣʴ ʥʘʜ ʨʝʩʫʨʩʘʤʠ 

ʩʠʩʪʝʤʠ. 

3. ʂʣʘʩʠʬʽʢʘʮʽʷ ʪʘ ʘʥʘʣʽʟ ʪʝʭʥʽʢ Privilege Escalation ʚ ʦʧʝʨʘʮʽʡʥʽʡ 

ʩʠʩʪʝʤʽ Windows 

Privilege Escalation ï ʮʝ ʤʝʪʦʜ ʢʽʙʝʨʘʪʘʢʠ, ʱʦ ʧʦʣʷʛʘʻ ʫ 
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ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʤʫ ʟʜʦʙʫʪʪʽ ʜʦʟʚʦʣʽʚ ʚʠʱʦʛʦ ʨʽʚʥʷ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʧʦʩʠʣʝʥʥʷ 

ʢʦʥʪʨʦʣʶ ʥʘʜ ʟʘʨʘʞʝʥʦʶ ʩʠʩʪʝʤʦʶ ʘʙʦ ʤʝʨʝʞʝʶ [6, ʩ. 10]. ʆʩʥʦʚʥʦʶ 

ʦʩʦʙʣʠʚʽʩʪʶ ʜʘʥʦʛʦ ʧʨʦʮʝʩʫ ʻ ʧʝʨʝʭʽʜ ʚʽʜ ʧʦʯʘʪʢʦʚʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʧʦʚʥʦʛʦ 

ʢʦʥʪʨʦʣʶ ʥʘʜ ʮʽʣʴʦʚʦʶ ʩʠʩʪʝʤʦʶ, ʱʦ ʚʽʜʢʨʠʚʘʻ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʝʨʝʛʣʷʜʫ ʪʘ 

ʤʦʜʠʬʽʢʘʮʽʾ ʢʦʥʬʽʜʝʥʮʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʰʢʽʜʣʠʚʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʙʦ ʧʨʠʭʦʚʘʥʦʛʦ ʟʘʢʨʽʧʣʝʥʥʷ ʚ ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ.  

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʜʝʪʝʢʪʫʚʘʥʥʷ ʪʘ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʟʘʛʨʦʟʠ ʙʫʣʦ 

ʚʧʨʦʚʘʜʞʝʥʦ ʤʘʪʨʠʮʶ MITRE ATT&CK [7], ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʩʪʨʫʢʪʫʨʦʚʘʥʠʡ 

ʦʧʠʩ ʪʘʢʪʠʢ, ʪʝʭʥʽʢ ʪʘ ʧʨʦʮʝʜʫʨ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟʣʦʚʤʠʩʥʠʢʘʤʠ ʜʣʷ 

ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʧʨʠʚʽʣʝʾʚ, ʟʦʢʨʝʤʘ:  

ǒ Abuse Elevation Control Mechanism. ɹʽʣʴʰʽʩʪʴ ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤ 

ʤʽʩʪʷʪʴ ʚʙʫʜʦʚʘʥʽ ʤʝʭʘʥʽʟʤʠ ʢʦʥʪʨʦʣʶ ʧʽʜʚʠʱʝʥʥʷ ʧʨʘʚ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ 

ʦʙʤʝʞʝʥʥʷ ʧʨʠʚʽʣʝʾʚ, ʷʢʽ ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠ ʚ ʩʠʩʪʝʤʽ. ɿʣʦʚʤʠʩʥʠʢʠ 

ʤʦʞʫʪʴ ʦʙʽʡʪʠ ʜʘʥʽ ʤʝʭʘʥʽʟʤʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʙʫʜʦʚʘʥʽ ʤʦʞʣʠʚʦʩʪʽ 

ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʫ ʩʧʦʩʽʙ, ʱʦ ʥʝ ʧʝʨʝʜʙʘʯʘʚʩʷ ʨʦʟʨʦʙʥʠʢʘʤʠ ʜʣʷ 

ʥʝʘʚʪʦʨʠʟʦʚʘʥʠʭ ʩʫʙ'ʻʢʪʽʚ. ʉʝʨʝʜ ʧʦʰʠʨʝʥʠʭ ʪʝʭʥʽʢ ʦʙʭʦʜʫ ʩʠʩʪʝʤʥʠʭ 

ʢʦʤʧʦʥʝʥʪ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʨʦʟʤʝʞʫʚʘʥʥʷ ʧʦʚʥʦʚʘʞʝʥʴ ʤʽʞ ʢʦʨʠʩʪʫʚʘʯʘʤʠ 

ʪʘ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘʤʠ, ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ: 

ƺ Bypass User Account Control. ʂʦʥʪʨʦʣʴ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ 

ʢʦʨʠʩʪʫʚʘʯʽʚ Windows (UAC) ʜʦʟʚʦʣʷʻ ʦʙʤʝʞʠʪʠ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʝ ʚʠʢʦʥʘʥʥʷ 

ʦʧʝʨʘʮʽʡ ʟ ʧʨʘʚʘʤʠ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʝʣʽ ʨʽʚʥʽʚ 

ʮʽʣʽʩʥʦʩʪʽ ʪʘ ʤʝʭʘʥʽʟʤʫ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʜʽʡ ʢʦʨʠʩʪʫʚʘʯʝʤ. ɿʣʦʚʤʠʩʥʠʢʠ ʤʦʞʫʪʴ 

ʦʙʭʦʜʠʪʠ ʤʝʭʘʥʽʟʤʠ ʢʦʥʪʨʦʣʶ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ ʢʦʨʠʩʪʫʚʘʯʽʚ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʦʚʽʨʝʥʽ ʩʠʩʪʝʤʥʽ ʢʦʤʧʦʥʝʥʪʠ ʘʙʦ ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʥʬʽʛʫʨʘʮʽʾ 

ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʧʨʠʚʽʣʝʡʦʚʘʥʠʭ ʦʧʝʨʘʮʽʡ ʙʝʟ ʚʟʘʻʤʦʜʽʾ ʟ 

ʢʦʨʠʩʪʫʚʘʯʝʤ. 

ǒ Access Token Manipulation. ʆʧʝʨʘʮʽʡʥʘ ʩʠʩʪʝʤʘ Windows 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʤʘʨʢʝʨʠ ʜʦʩʪʫʧʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʣʘʩʥʠʢʘ ʟʘʧʫʱʝʥʦʛʦ ʧʨʦʮʝʩʫ. 

ɿʣʦʚʤʠʩʥʠʢ ʤʦʞʝ ʤʘʥʽʧʫʣʶʚʘʪʠ ʤʘʨʢʝʨʘʤʠ ʜʦʩʪʫʧʫ ʜʣʷ ʟʤʽʥʠ ʢʦʥʪʝʢʩʪʫ 

ʙʝʟʧʝʢʠ ʧʦʪʦʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦʙ ʩʪʚʦʨʝʥʠʡ ʧʨʦʮʝʩ ʚʠʛʣʷʜʘʚ ʪʘʢ, ʥʽʙʠ ʚʽʥ ʻ 
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ʜʦʯʽʨʥʽʤ ʧʨʦʮʝʩʦʤ ʽʥʰʦʛʦ ʧʨʦʮʝʩʫ ʘʙʦ ʥʘʣʝʞʠʪʴ ʽʥʰʦʤʫ ʢʦʨʠʩʪʫʚʘʯʫ. ʉʝʨʝʜ 

ʧʦʰʠʨʝʥʠʭ ʪʝʭʥʽʢ ʤʘʥʽʧʫʣʷʮʽʾ ʪʦʢʝʥʘʤʠ ʜʦʩʪʫʧʫ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ: 

ƺ Token Impersonation/Theft. ɿʣʦʚʤʠʩʥʠʢʠ ʤʦʞʫʪʴ ʢʦʧʽʶʚʘʪʠ ʪʦʢʝʥ ʟ 

ʽʩʥʫʶʯʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʚʠʢʦʨʠʩʪʘʪʠ ʡʦʛʦ ʜʣʷ ʧʨʠʟʥʘʯʝʥʥʷ ʧʦʪʦʯʥʦʤʫ ʧʨʦʮʝʩʫ, 

ʱʦ ʜʦʟʚʦʣʠʪʴ ʽʤʽʪʫʚʘʪʠ ʢʦʥʪʝʢʩʪ ʙʝʟʧʝʢʠ ʘʚʪʝʥʪʠʬʽʢʦʚʘʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ, 

ʧʽʜʚʠʱʫʚʘʪʠ ʧʨʠʚʽʣʝʾ ʪʘ ʦʙʭʦʜʠʪʠ ʟʘʩʦʙʠ ʢʦʥʪʨʦʣʶ ʜʦʩʪʫʧʫ. 

ƺ Create Process with Token. ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʩʥʫʶʯʠʭ ʪʦʢʝʥʽʚ ʜʦʟʚʦʣʷʻ 

ʟʣʦʚʤʠʩʥʠʢʘʤ ʩʪʚʦʨʶʚʘʪʠ ʥʦʚʽ ʧʨʦʮʝʩʠ ʫ ʢʦʥʪʝʢʩʪʽ ʙʝʟʧʝʢʠ ʽʥʰʦʛʦ 

ʢʦʨʠʩʪʫʚʘʯʘ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʧʨʠʚʽʣʝʾʚ ʪʘ ʦʙʭʦʜʫ ʢʦʥʪʨʦʣʶ ʜʦʩʪʫʧʫ. 

ƺ Make and Impersonate Token. ʆʪʨʠʤʘʚʰʠ ʦʙʣʽʢʦʚʽ ʜʘʥʽ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʩʠʩʪʝʤʠ, ʟʣʦʚʤʠʩʥʠʢʠ ʤʦʞʫʪʴ ʤʘʥʽʧʫʣʶʚʘʪʠ ʤʝʭʘʥʽʟʤʘʤʠ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʪʦʢʝʥʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʽʤʽʪʫʚʘʪʠ ʽʥʰʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʧʨʠʚʽʣʝʾʚ ʪʘ ʦʙʭʦʜʫ ʟʘʩʦʙʽʚ ʢʦʥʪʨʦʣʶ ʜʦʩʪʫʧʫ. 

ǒ Process Injection. ʊʘʢʪʠʢʘ ʽʥôʻʢʮʽʾ ʚ ʧʨʦʮʝʩʠ ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʫʚʘʪʠ 

ʜʦʚʽʣʴʥʠʡ ʢʦʜ ʚ ʘʜʨʝʩʥʦʤʫ ʧʨʦʩʪʦʨʽ ʦʢʨʝʤʦʛʦ, ʟʘʟʚʠʯʘʡ ʣʝʛʽʪʠʤʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʉʝʨʝʜ ʧʦʰʠʨʝʥʠʭ ʪʝʭʥʽʢ ʽʥôʻʢʮʽʾ ʚ ʧʨʦʮʝʩʠ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ: 

ƺ Dynamic-link Library Injection. ɿʣʦʚʤʠʩʥʠʢʠ ʤʦʞʫʪʴ ʚʧʨʦʚʘʜʞʫʚʘʪʠ 

ʜʠʥʘʤʽʯʥʽ ʙʽʙʣʽʦʪʝʢʠ (DLL), ʟʘʧʠʩʫʶʯʠ ʰʣʷʭ ʜʦ ʙʽʙʣʽʦʪʝʢʠ ʫ ʚʽʨʪʫʘʣʴʥʦʤʫ 

ʘʜʨʝʩʥʦʤʫ ʧʨʦʩʪʦʨʽ ʮʽʣʴʦʚʦʛʦ ʧʨʦʮʝʩʫ ʟ ʾʾ ʧʦʜʘʣʴʰʠʤ ʧʨʠʤʫʩʦʚʠʤ 

ʟʘʚʘʥʪʘʞʝʥʥʷʤ, ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʜʦʚʽʣʴʥʦʛʦ ʢʦʜʫ ʚ ʢʦʥʪʝʢʩʪʽ ʦʢʨʝʤʦʛʦ ʘʢʪʠʚʥʦʛʦ 

ʧʨʦʮʝʩʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʙʭʦʜʠʪʠ ʚʧʨʦʚʘʜʞʝʥʽ ʤʝʭʘʥʽʟʤʠ ʟʘʭʠʩʪʫ ʪʘ ʧʽʜʚʠʱʫʚʘʪʠ 

ʧʨʠʚʽʣʝʾ. 

ƺ Portable Executable Injection. ɯʥ'ʻʢʮʽʷ ʚʠʢʦʥʫʚʘʥʠʭ ʬʘʡʣʽʚ ʥʘʜʘʻ 

ʟʣʦʚʤʠʩʥʠʢʘʤ ʤʦʞʣʠʚʽʩʪʴ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʰʢʽʜʣʠʚʠʡ ʢʦʜ ʰʣʷʭʦʤ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʢʦʧʽʶʚʘʥʥʷ ʦʙʨʘʟʫ ʚʠʢʦʥʫʚʘʥʦʛʦ ʬʘʡʣʫ ʫ ʚʽʨʪʫʘʣʴʥʠʡ 

ʘʜʨʝʩʥʠʡ ʧʨʦʩʪʽʨ ʮʽʣʴʦʚʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʝʩʫʨʩʠ ʪʘ 

ʧʨʠʚʽʣʝʾ ʩʢʦʤʧʨʦʤʝʪʦʚʘʥʦʛʦ ʧʨʦʮʝʩʫ. 

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘʚʝʜʝʥʠʡ ʧʝʨʝʣʽʢ ʪʝʭʥʽʢ ʥʝ ʻ ʚʠʯʝʨʧʥʠʤ, ʦʩʢʽʣʴʢʠ 

ʣʘʥʜʰʘʬʪ ʢʽʙʝʨʟʘʛʨʦʟ ʧʦʩʪʽʡʥʦ ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ, ʧʨʦʪʝ ʫʩʧʽʰʥʝ ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʠʚʽʣʝʾʚ ʟʘʣʠʰʘʻʪʴʩʷ ʦʩʥʦʚʥʠʤ ʘʩʧʝʢʪʦʤ ʫ ʭʦʜʽ ʙʫʜʴ-ʷʢʦʾ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʾ 



266 

ʢʽʙʝʨʘʪʘʢʠ. ɿʜʦʙʫʪʪʷ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʧʽʜʚʠʱʝʥʦʛʦ ʨʽʚʥʷ ʜʦʩʪʫʧʫ ʜʦʟʚʦʣʷʻ 

ʟʣʦʚʤʠʩʥʠʢʫ ʧʦʚʥʽʩʪʶ ʥʝʡʪʨʘʣʽʟʫʚʘʪʠ ʯʠʥʥʽ ʤʝʭʘʥʽʟʤʠ ʙʝʟʧʝʢʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʥʝ ʣʠʰʝ ʜʦʩʪʫʧ ʜʦ ʢʦʥʬʽʜʝʥʮʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʘ ʡ ʤʦʞʣʠʚʽʩʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ 

ʚʟʘʻʤʦʜʽʾ ʟ ʨʝʩʫʨʩʘʤʠ ʩʠʩʪʝʤʠ ʪʘ ʪʨʠʚʘʣʦʛʦ ʟʘʢʨʽʧʣʝʥʥʷ ʚ ʘʪʘʢʦʚʘʥʽʡ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ. 

4. ʄʝʪʦʜʠ ʚʠʷʚʣʝʥʥʷ ʪʘ ʧʨʦʪʠʜʽʾ Privilege Escalation 

ʉʫʯʘʩʥʘ ʤʦʜʝʣʴ ʘʪʘʢʠ ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʨʠʥʮʠʧ "Living off the Land", ʢʦʣʠ 

ʟʣʦʚʤʠʩʥʠʢʠ ʤʘʩʢʫʶʪʴ ʩʚʦʶ ʜʽʷʣʴʥʽʩʪʴ ʧʽʜ ʣʝʛʽʪʠʤʥʽ ʩʠʩʪʝʤʥʽ ʦʧʝʨʘʮʽʾ, 

ʩʪʚʦʨʶʶʯʠ ʪʨʫʜʥʦʱʽ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʰʢʽʜʣʠʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʠʛʥʘʪʫʨʥʠʭ ʤʝʪʦʜʽʚ ʟʘʭʠʩʪʫ. ɿʚʘʞʘʶʯʠ ʥʘ ʩʢʣʘʜʥʽʩʪʴ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʦʜʽʙʥʠʭ 

ʟʘʛʨʦʟ, ʢʦʤʧʣʝʢʩʥʘ ʩʪʨʘʪʝʛʽʷ ʟʘʧʦʙʽʛʘʥʥʷ ʘʪʘʢ ʝʩʢʘʣʘʮʽʾ ʧʨʠʚʽʣʝʾʚ ʧʦʣʷʛʘʻ ʫ 

ʧʦʻʜʥʘʥʥʽ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʥʠʟʴʢʦʨʽʚʥʝʚʠʭ ʤʝʭʘʥʽʟʤʽʚ ʦʧʝʨʘʮʽʡʥʦʾ 

ʩʠʩʪʝʤʠ Windows ʪʘ ʧʦʚʝʜʽʥʢʦʚʦʛʦ ʘʥʘʣʽʟʫ ʘʥʦʤʘʣʽʡ ʟ ʘʨʭʽʪʝʢʪʫʨʥʠʤʠ ʟʘʩʦʙʘʤʠ 

ʢʦʥʪʨʦʣʶ. 

ɼʦ ʦʩʥʦʚʥʠʭ ʤʝʪʦʜʽʚ ʚʠʷʚʣʝʥʥʷ ʪʘ ʧʨʦʪʠʜʽʾ ʟʘʛʨʦʟʘʤ, ʧʦʚôʷʟʘʥʠʭ ʽʟ 

ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʠʤ ʧʽʜʚʠʱʝʥʥʷʤ ʧʨʠʚʽʣʝʾʚ, ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʥʘʩʪʫʧʥʽ ʧʽʜʭʦʜʠ: 

ǒ ʄʦʥʽʪʦʨʠʥʛ ʪʘ ʘʥʘʣʽʟ ʩʠʩʪʝʤʥʦʾ ʪʝʣʝʤʝʪʨʽʾ ʥʘ ʙʘʟʽ ʫʪʠʣʽʪʠ Sysmon.  

ǒ ʂʦʥʪʨʦʣʴ ʮʽʣʽʩʥʦʩʪʽ ʜʝʩʢʨʠʧʪʦʨʽʚ ʙʝʟʧʝʢʠ ʪʘ ʘʫʜʠʪ ʦʙôʻʢʪʽʚ 

ʜʦʩʪʫʧʫ.  

ǒ ɺʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʙʝʟʧʝʢʠ ʥʘ ʦʩʥʦʚʽ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʪʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʢʦʜʫ ʚ ʨʝʞʠʤʽ ʷʜʨʘ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʝʭʘʥʽʟʤʽʚ 

Virtualization-Based Security (VBS) ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʽʟʦʣʴʦʚʘʥʝ ʚʽʨʪʫʘʣʴʥʝ 

ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʥʠʟʢʠ ʨʽʰʝʥʴ ʙʝʟʧʝʢʠ ʚ ʟʘʭʠʱʝʥʦʤʫ ʢʦʥʪʝʡʥʝʨʽ 

(ʨʠʩ. 2), ʥʝʜʦʩʪʫʧʥʦʤʫ ʜʣʷ ʧʨʷʤʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʥʘʚʽʪʴ ʫ ʨʘʟʽ ʫʩʧʽʰʥʦʾ 

ʢʦʤʧʨʦʤʝʪʘʮʽʾ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ. ɿʘʙʝʟʧʝʯʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʢʦʜʫ ʚ ʨʝʞʠʤʽ 

ʷʜʨʘ (KMCI) ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʘʧʘʨʘʪʥʠʤʠ ʟʘʩʦʙʘʤʠ ʧʝʨʝʚʽʨʢʠ ʧʽʜʧʠʩʽʚ 

ʫʥʝʤʦʞʣʠʚʣʶʻ ʤʦʜʠʬʽʢʘʮʽʶ ʢʦʜʫ ʚ ʨʝʞʠʤʽ ʷʜʨʘ ʜʣʷ ʜʨʘʡʚʝʨʽʚ. 



267 

 

ʈʠʩ. 2. ʄʝʭʘʥʽʟʤ ʟʘʭʠʱʝʥʦʛʦ ʢʦʥʪʝʡʥʝʨʘ VBS 

 

ɺʠʩʥʦʚʢʠ 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʩʫʯʘʩʥʘ ʤʦʜʝʣʴ ʟʘʭʠʩʪʫ 

ʩʠʩʪʝʤʥʠʭ ʨʝʩʫʨʩʽʚ ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ Windows ʥʝ ʧʦʚʠʥʥʘ ʙʘʟʫʚʘʪʠʩʷ 

ʚʠʢʣʶʯʥʦ ʥʘ ʩʠʛʥʘʪʫʨʥʠʭ ʤʝʪʦʜʘʭ ʚʠʷʚʣʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʪʘʢʽ ʤʝʭʘʥʽʟʤʠ ʻ 

ʝʬʝʢʪʠʚʥʠʤʠ ʧʝʨʝʚʘʞʥʦ ʧʨʦʪʠ ʚʽʜʦʤʠʭ ʰʘʙʣʦʥʽʚ ʟʘʛʨʦʟ ʪʘ ʥʝʟʜʘʪʥʽ 

ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʣʝʞʥʠʡ ʨʽʚʝʥʴ ʧʨʦʪʠʜʽʾ ʩʢʣʘʜʥʠʤ ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʤ ʘʪʘʢʘʤ. 

ɽʚʦʣʶʮʽʷ ʟʘʛʨʦʟ, ʧʽʜʩʠʣʝʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʧʨʠʟʚʝʣʘ ʜʦ 

ʪʦʛʦ, ʱʦ ʪʨʘʜʠʮʽʡʥʽ ʤʝʭʘʥʽʟʤʠ ʙʝʟʧʝʢʠ, ʟʦʢʨʝʤʘ User Account Control (UAC) ʘʙʦ 

ʩʪʘʥʜʘʨʪʥʽ ʩʧʠʩʢʠ ʢʦʥʪʨʦʣʶ ʜʦʩʪʫʧʫ, ʙʽʣʴʰʝ ʥʝ ʤʦʞʫʪʴ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ 

ʥʘʜʽʡʥʽ ʟʘʩʦʙʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʭʠʩʪʫ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ Windows ʚʽʜ 

ʩʫʯʘʩʥʠʭ ʪʝʭʥʽʢ ʧʽʜʚʠʱʝʥʥʷ ʧʨʠʚʽʣʝʾʚ. ʐʚʠʜʢʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʘʪʘʢ ʚʠʤʘʛʘʻ ʚʽʜ 

ʩʠʩʪʝʤ ʟʘʭʠʩʪʫ ʽʥʪʝʛʨʘʮʽʾ ʨʦʟʰʠʨʝʥʦʾ ʪʝʣʝʤʝʪʨʽʾ ʧʨʦʮʝʩʽʚ ʽʟ ʛʣʠʙʦʢʠʤ ʘʫʜʠʪʦʤ 

ʜʝʩʢʨʠʧʪʦʨʽʚ ʙʝʟʧʝʢʠ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʚʠʷʚʣʷʪʠ ʧʨʠʭʦʚʘʥʽ ʤʘʥʽʧʫʣʷʮʽʾ ʟ 

ʤʘʨʢʝʨʘʤʠ ʜʦʩʪʫʧʫ ʪʘ ʥʝʪʠʧʦʚʫ ʘʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʽʚ. 
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ʋɼʂ 004.056 

ʇʆʈɯɺʅʗʃʔʅʀʁ ɸʅɸʃɯɿ ʊʈɸɼʀʎɯʁʅʆɰ ERP-ʄʆɼɽʃɯ ʊɸ 

BLOCKCHAIN-ʄʆɼɽʃɯ ʆɹʃɯʂʋ ʈʆɿʈɸʍʋʅʂɯɺ ɯɿ ʂʆʅʊʈɸɻɽʅʊɸʄʀ 

 

ɻʘʣʴʯʠʥʩʴʢʠʡ ʃʝʦʥʽʜ ʖʨʽʡʦʚʠʯ 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ɻʫʟ ɺʽʢʪʦʨʽʷ ʉʝʨʛʽʾʚʥʘ, 

ʩʪʫʜʝʥʪʢʘ 

ʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʋ ʩʪʘʪʪʽ ʜʦʩʣʽʜʞʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ ʦʙʣʽʢʫ 

ʨʦʟʨʘʭʫʥʢʽʚ ʽʟ ʢʦʥʪʨʘʛʝʥʪʘʤʠ (ʜʝʙʽʪʦʨʩʴʢʦʾ ʪʘ ʢʨʝʜʠʪʦʨʩʴʢʦʾ ʟʘʙʦʨʛʦʚʘʥʦʩʪʽ) ʚ 

ʫʤʦʚʘʭ ʪʨʘʜʠʮʽʡʥʠʭ ERP-ʩʠʩʪʝʤ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʦʾ blockchain-ʘʨʭʽʪʝʢʪʫʨʠ. 

ʈʦʟʛʣʷʥʫʪʦ ʢʣʶʯʦʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʤʠ ʪʘ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʠʤʠ 

ʧʽʜʭʦʜʘʤʠ ʜʦ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʦʙʨʦʙʢʠ ʦʙʣʽʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ 

ʧʨʠʜʽʣʝʥʦ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ Blockchain ʷʢ ʥʘʜʙʫʜʦʚʠ ʜʦ 

ʙʫʭʛʘʣʪʝʨʩʴʢʠʭ ʩʠʩʪʝʤ ʯʝʨʝʟ ʤʦʜʝʣʴ Blockchain-as-a-Service (BaaS), ʱʦ 

ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʪʘ ʩʧʨʦʩʪʠʪʠ ʽʥʪʝʛʨʘʮʽʶ. 

ʆʙˇʨʫʥʪʦʚʘʥʦ ʦʙʤʝʞʝʥʥʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢʠʭ ʨʽʰʝʥʴ ʫ ʨʝʘʣʽʷʭ ʤʘʣʦʛʦ ʪʘ 

ʩʝʨʝʜʥʴʦʛʦ ʙʽʟʥʝʩʫ ʋʢʨʘʾʥʠ ʯʝʨʝʟ ʚʠʩʦʢʫ ʚʘʨʪʽʩʪʴ ʪʘ ʥʝʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ 

ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʧʦʨʽʚʥʷʣʴʥʫ ʤʦʜʝʣʴ ʜʚʦʭ ʧʽʜʭʦʜʽʚ ʜʦ 

ʚʝʜʝʥʥʷ ʦʙʣʽʢʫ ʪʘ ʾʭ ʚʧʣʠʚ ʥʘ ʧʨʦʟʦʨʽʩʪʴ, ʢʦʥʪʨʦʣʴ ʽ ʥʝʟʤʽʥʥʽʩʪʴ ʬʽʥʘʥʩʦʚʠʭ 

ʜʘʥʠʭ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: Blockchain, ERP-ʩʠʩʪʝʤʠ, ʦʙʣʽʢ ʨʦʟʨʘʭʫʥʢʽʚ, 

smart-ʢʦʥʪʨʘʢʪʠ, BaaS, ʮʠʬʨʦʚʽʟʘʮʽʷ ʙʫʭʛʘʣʪʝʨʩʴʢʦʛʦ ʦʙʣʽʢʫ, ʧʨʦʟʦʨʽʩʪʴ ʜʘʥʠʭ. 

 

ɺʩʪʫʧ 

ʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʙʫʭʛʘʣʪʝʨʩʴʢʦʛʦ ʦʙʣʽʢʫ ʚʽʜʽʛʨʘʶʪʴ ʢʣʶʯʦʚʫ 

ʨʦʣʴ ʚ ʫʧʨʘʚʣʽʥʥʽ ʬʽʥʘʥʩʦʚʠʤʠ ʧʦʪʦʢʘʤʠ ʧʽʜʧʨʠʻʤʩʪʚ. ʆʩʦʙʣʠʚʦ ʢʨʠʪʠʯʥʠʤ ʻ 

ʤʦʜʫʣʴ ʨʦʟʨʘʭʫʥʢʽʚ ʽʟ ʢʦʥʪʨʘʛʝʥʪʘʤʠ, ʱʦ ʦʭʦʧʣʶʻ ʜʝʙʽʪʦʨʩʴʢʫ ʪʘ ʢʨʝʜʠʪʦʨʩʴʢʫ 
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ʟʘʙʦʨʛʦʚʘʥʽʩʪʴ ʽ ʻ ʯʫʪʣʠʚʠʤ ʜʦ ʧʦʤʠʣʦʢ, ʟʘʪʨʠʤʦʢ ʦʙʨʦʙʢʠ ʪʘ ʧʦʪʝʥʮʽʡʥʠʭ 

ʤʘʥʽʧʫʣʷʮʽʡ. 

ʅʘʨʘʟʽ ʙʽʣʴʰʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚ ʚʠʢʦʨʠʩʪʦʚʫʻ ERP-ʩʠʩʪʝʤʠ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʮʝʥʪʨʘʣʽʟʦʚʘʥʝ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʪʘ ʽʥʪʝʛʨʘʮʽʶ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ. 

ɺʦʜʥʦʯʘʩ ʚʦʥʠ ʤʘʶʪʴ ʦʙʤʝʞʝʥʥʷ, ʧʦʚô̫ ʟʘʥʽ ʽʟ ʟʘʣʝʞʥʽʩʪʶ ʚʽʜ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʢʦʥʪʨʦʣʶ, ʤʦʞʣʠʚʽʩʪʶ ʟʤʽʥʠ ʟʘʧʠʩʽʚ ʪʘ ʟʥʘʯʥʠʤʠ ʚʠʪʨʘʪʘʤʠ ʥʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽ 

ʧʽʜʪʨʠʤʢʫ. 

ʊʝʭʥʦʣʦʛʽʷ Blockchain ʥʘ ʩʚʦʻʤʫ ʧʦʯʘʪʢʫ ʨʦʟʚʠʚʘʣʘʩʴ ʷʢ ʧʣʘʪʬʦʨʤʘ ʜʣʷ 

ʢʨʠʧʪʦʚʘʣʶʪ. ɼʦʩʣʽʜʞʝʥʥʷ ʥʘ ʪʝʤʫ ʧʨʦʙʣʝʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽ ʢʽʙʝʨʙʝʟʧʝʢʠ ʜʣʷ 

ʢʨʠʧʪʦʚʘʣʶʪ ʽ ʟʘʨʘʟ ʧʨʦʜʦʚʞʫʶʪʴ ʤʘʩʦʚʦ ʧʫʙʣʽʢʫʚʘʪʠʩʴ[1]. ʆʜʥʘʢ ʟʘ ʦʩʪʘʥʥʽ 

ʨʦʢʠ ʥʘʤʽʪʠʣʘʩʴ ʪʝʥʜʝʥʮʽʷ, ʜʝ ʬʦʢʫʩ ʫʚʘʛʠ ʜʦʩʣʽʜʥʠʢʽʚ ʧʦʯʘʚ ʟʤʽʱʫʚʘʪʠʩʴ ʜʦ 

ʧʨʦʙʣʝʤ ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ, ʟʦʢʨʝʤʘ ʽ ʜʣʷ ʩʬʝʨʠ ʙeʭʛʘʣʪʝʨʩʴʢʦʛʦ ʦʙʣʽʢʫ. 

ʈʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʾ Blockchain ʪʘ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʽʚ ʩʪʚʦʨʶʻ ʧʝʨʝʜʫʤʦʚʠ 

ʜʣ̫ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʧʽʜʭʦʜʽʚ ʜʦ ʙʫʭʛʘʣʪʝʨʩʴʢʦʛʦ ʦʙʣʽʢʫ. ʋ ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʾʾ ʧʦʪʝʥʮʽʘʣ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʟʤʽʥʥʦʩʪʽ, 

ʧʨʦʟʦʨʦʩʪʽ ʪʘ ʧʨʦʩʪʝʞʫʚʘʥʦʩʪʽ ʬʽʥʘʥʩʦʚʠʭ ʜʘʥʠʭ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʤʦʜʝʣʽ ʦʙʣʽʢʫ 

ʪʘ ʘʫʜʠʪʫ [2; 3]. 

ɺʦʜʥʦʯʘʩ ʧʦʚʥʘ ʟʘʤʽʥʘ ERP-ʩʠʩʪʝʤ blockchain-ʨʽʰʝʥʥʷʤʠ ʻ 

ʤʘʣʦʡʤʦʚʽʨʥʦʶ ʯʝʨʝʟ ʪʝʭʥʽʯʥʽ ʪʘ ʝʢʦʥʦʤʽʯʥʽ ʦʙʤʝʞʝʥʥʷ. ɹʽʣʴʰ ʨʝʘʣʽʩʪʠʯʥʠʤ 

ʧʽʜʭʦʜʦʤ ʻ ʛʽʙʨʠʜʥʘ ʤʦʜʝʣʴ, ʫ ʷʢʽʡ blockchain ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʜʦʜʘʪʢʦʚʠʡ 

ʨʽʚʝʥʴ ʢʦʥʪʨʦʣʶ ʚ ʤʝʞʘʭ ʽʩʥʫʶʯʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ [4]. 

ʆʜʥʠʤ ʽʟ ʧʨʘʢʪʠʯʥʠʭ ʚʘʨʽʘʥʪʽʚ ʪʘʢʦʾ ʽʥʪʝʛʨʘʮʽʾ ʻ ʤʦʜʝʣʴ Blockchain-as-a-

Service (BaaS), ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ blockchain ʯʝʨʝʟ ʭʤʘʨʥʽ ʩʝʨʚʽʩʠ 

ʙʝʟ ʨʦʟʛʦʨʪʘʥʥʷ ʚʣʘʩʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ɼʣʷ ʫʤʦʚ ʋʢʨʘʾʥʠ ʮʝ ʻ ʦʩʦʙʣʠʚʦ 

ʘʢʪʫʘʣʴʥʠʤ ʯʝʨʝʟ ʦʙʤʝʞʝʥʫ ʮʠʬʨʦʚʫ ʟʨʽʣʽʩʪʴ ʤʘʣʦʛʦ ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʙʽʟʥʝʩʫ ʪʘ 

ʚʠʩʦʢʽ ʙʘʨô̒ ʨʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʦʚʥʦʮʽʥʥʠʭ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʠʭ ʨʽʰʝʥʴ. 

1. ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʪʨʘʜʠʮʽʡʥʦʾ ERP-ʤʦʜʝʣʽ ʪʘ 

blockchain-ʧʽʜʭʦʜʫ ʜʦ ʦʙʣʽʢʫ ʨʦʟʨʘʭʫʥʢʽʚ ʽʟ ʢʦʥʪʨʘʛʝʥʪʘʤʠ, ʟʦʢʨʝʤʘ 

ʜʝʙʽʪʦʨʩʴʢʦʾ ʪʘ ʢʨʝʜʠʪʦʨʩʴʢʦʾ ʟʘʙʦʨʛʦʚʘʥʦʩʪʽ. ʆʩʥʦʚʥʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ 
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ʦʮʽʥʮʽ ʧʨʦʟʦʨʦʩʪʽ ʜʘʥʠʭ, ʨʽʚʥʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʥʘʜʽʡʥʦʩʪʽ ʢʦʥʪʨʦʣʶ ʪʘ 

ʤʦʞʣʠʚʦʩʪʝʡ ʽʥʪʝʛʨʘʮʽʾ ʚ ʩʫʯʘʩʥʽ ʙʫʭʛʘʣʪʝʨʩʴʢʽ ʩʠʩʪʝʤʠ. 

ʋ ʤʝʞʘʭ ʨʦʙʦʪʠ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʦʩʦʙʣʠʚʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ERP-ʩʠʩʪʝʤ, 

ʾʭ ʘʨʭʽʪʝʢʪʫʨʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʨʠʟʠʢʠ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ 

ʬʽʥʘʥʩʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʆʢʨʝʤʦ ʘʥʘʣʽʟʫʶʪʴʩʷ ʧʨʠʥʮʠʧʠ ʟʘʩʪʦʩʫʚʘʥʥʷ blockchain 

ʫ ʙʫʭʛʘʣʪʝʨʩʴʢʦʤʫ ʦʙʣʽʢʫ, ʚʢʣʶʯʘʶʯʠ ʥʝʟʤʽʥʥʽʩʪʴ ʜʘʥʠʭ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

smart-ʢʦʥʪʨʘʢʪʽʚ ʪʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʢʦʥʪʨʦʣʴ ʦʧʝʨʘʮʽʡ [2; 3]. 

ʊʘʢʦʞ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʛʽʙʨʠʜʥʠʡ ʧʽʜʭʽʜ ʽʥʪʝʛʨʘʮʽʾ blockchain ʫ 

ERP-ʩʠʩʪʝʤʠ ʯʝʨʝʟ ʤʦʜʝʣʴ Blockchain-as-a-Service (BaaS), ʱʦ ʟʥʠʞʫʻ ʙʘʨô̒ ʨʠ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʚʜʷʢʠ ʭʤʘʨʥʽʡ ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʦʮʽʥʶʻʪʴʩʷ 

ʜʦʮʽʣʴʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʠʭ ʨʽʰʝʥʴ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚ ʨʽʟʥʦʛʦ ʤʘʩʰʪʘʙʫ. 

ʆʢʨʝʤʦ ʚʨʘʭʦʚʫʶʪʴʩʷ ʝʢʦʥʦʤʽʯʥʽ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʦʙʤʝʞʝʥʥʷ 

ʚʧʨʦʚʘʜʞʝʥʥʷ blockchain ʫ ʙʫʭʛʘʣʪʝʨʩʴʢʠʡ ʦʙʣʽʢ ʚ ʫʤʦʚʘʭ ʫʢʨʘʾʥʩʴʢʦʛʦ 

ʙʽʟʥʝʩ-ʩʝʨʝʜʦʚʠʱʘ, ʦʩʦʙʣʠʚʦ ʜʣʷ ʤʘʣʦʛʦ ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʙʽʟʥʝʩʫ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʻ ʬʦʨʤʫʚʘʥʥʷ ʧʦʨʽʚʥʷʣʴʥʦʾ ʤʦʜʝʣʽ ERP ʪʘ blockchain-ʧʽʜʭʦʜʽʚ 

ʽ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʜʦʮʽʣʴʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ blockchain ʷʢ ʽʥʩʪʨʫʤʝʥʪʫ 

ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʟʦʨʦʩʪʽ ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʦʙʣʽʢʫ. 

2. ʊʨʘʜʠʮʽʡʥʘ ERP-ʤʦʜʝʣʴ ʦʙʣʽʢʫ ʨʦʟʨʘʭʫʥʢʽʚ ʽʟ ʢʦʥʪʨʘʛʝʥʪʘʤʠ 

ʊʨʘʜʠʮʽʡʥʘ ERP-ʤʦʜʝʣʴ ʦʙʣʽʢʫ ʨʦʟʨʘʭʫʥʢʽʚ ʽʟ ʢʦʥʪʨʘʛʝʥʪʘʤʠ ˇʨʫʥʪʫʻʪʴʩʷ 

ʥʘ ʮʝʥʪʨʘʣʽʟʦʚʘʥʽʡ ʘʨʭʽʪʝʢʪʫʨʽ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʫ ʷʢʽʡ ʫʩʽ ʜʘʥʽ ʱʦʜʦ 

ʜʝʙʽʪʦʨʩʴʢʦʾ ʪʘ ʢʨʝʜʠʪʦʨʩʴʢʦʾ ʟʘʙʦʨʛʦʚʘʥʦʩʪʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʤʝʞʘʭ ʻʜʠʥʦʛʦ 

ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʗʢ ʧʦʢʘʟʘʥʦ ʥʘ ʩʭʝʤʽ (ʨʠʩ. 1), ʢʣʶʯʦʚʦʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʻ ʮʝʥʪʨʘʣʽʟʦʚʘʥʝ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʻʜʠʥʠʡ ʢʦʥʪʨʦʣʴ ʥʘʜ ʽʥʬʦʨʤʘʮʽʻʶ, ʘʣʝ ʚʦʜʥʦʯʘʩ ʩʪʚʦʨʶʻ ʟʘʣʝʞʥʽʩʪʴ 

ʚʽʜ ʚʥʫʪʨʽʰʥʴʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ʆʙʨʦʙʢʘ ʙʫʭʛʘʣʪʝʨʩʴʢʠʭ ʦʧʝʨʘʮʽʡ ʫ ERP-ʩʠʩʪʝʤʘʭ ʟʥʘʯʥʦʶ ʤʽʨʦʶ 

ʧʝʨʝʜʙʘʯʘʻ ʫʯʘʩʪʴ ʧʝʨʩʦʥʘʣʫ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʥʝʦʙʭʽʜʥʦʩʪʽ ʨʫʯʥʦʾ ʧʝʨʝʚʽʨʢʠ 

ʪʘ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʪʨʘʥʟʘʢʮʽʡ. ʎʝ ʧʽʜʚʠʱʫʻ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʙʫʭʛʘʣʪʝʨʩʴʢʽ 

ʩʣʫʞʙʠ ʪʘ ʟʙʽʣʴʰʫʻ ʡʤʦʚʽʨʥʽʩʪʴ ʣʶʜʩʴʢʠʭ ʧʦʤʠʣʦʢ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʚʝʣʠʢʦʤʫ 

ʦʙʩʷʟʽ ʦʧʝʨʘʮʽʡ. ɼʦʜʘʪʢʦʚʦ, ʷʢ ʟʘʟʥʘʯʝʥʦ ʥʘ ʩʭʝʤʽ (ʨʠʩ. 1), ʥʘʷʚʥʠʡ ʨʠʟʠʢ ʟʤʽʥʠ 
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ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʦʧʝʨʘʮʽʡ, ʱʦ ʧʦʚô̫ ʟʘʥʦ ʟ ʤʦʞʣʠʚʽʩʪʶ 

ʢʦʨʠʛʫʚʘʥʥʷ ʜʘʥʠʭ ʫ ʮʝʥʪʨʘʣʽʟʦʚʘʥʽʡ ɹɼ. 

 

ʈʠʩ. 1. ʂʣʘʩʠʯʥʘ ERP 

 

ERP-ʩʠʩʪʝʤʠ ʟʘʟʚʠʯʘʡ ʨʝʘʣʽʟʫʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʤʦʜʫʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ, ʜʝ 

ʦʢʨʝʤʽ ʢʦʤʧʦʥʝʥʪʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʜʝʙʽʪʦʨʩʴʢʫ ʟʘʙʦʨʛʦʚʘʥʽʩʪʴ, ʢʨʝʜʠʪʦʨʩʴʢʫ 

ʟʘʙʦʨʛʦʚʘʥʽʩʪʴ, ʧʣʘʪʝʞʽ ʪʘ ʽʥʰʽ ʙʫʭʛʘʣʪʝʨʩʴʢʽ ʧʨʦʮʝʩʠ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʟʘʙʝʟʧʝʯʫʻ 

ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʛʥʫʯʢʽʩʪʴ, ʦʜʥʘʢ ʧʦʪʨʝʙʫʻ ʩʢʣʘʜʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʤʽʞ ʤʦʜʫʣʷʤʠ ʪʘ 

ʟʦʚʥʽʰʥʽʤʠ ʢʦʥʪʨʘʛʝʥʪʘʤʠ, ʱʦ ʯʘʩʪʦ ʨʝʘʣʽʟʫʻʪʴʩʷ ʯʝʨʝʟ ʜʦʜʘʪʢʦʚʽ ʢʘʥʘʣʠ 

ʦʙʤʽʥʫ ʜʘʥʠʤʠ ʪʘ ʨʫʯʥʽ ʧʨʦʮʝʜʫʨʠ ʟʚʽʨʢʠ. 

ɿ ʝʢʦʥʦʤʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ERP-ʩʠʩʪʝʤʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʦʶ 

ʚʘʨʪʽʩʪʶ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʧʽʜʪʨʠʤʢʠ [5], ʱʦ ʚʢʣʶʯʘʻ ʚʠʪʨʘʪʠ ʥʘ ʩʝʨʚʝʨʥʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʣʽʮʝʥʟʽʡʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʪʝʭʥʽʯʥʠʡ ʩʫʧʨʦʚʽʜ. ʂʨʽʤ 

ʪʦʛʦ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʽʚʥʷ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʦʥʪʨʦʣʶ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ, ʦʩʢʽʣʴʢʠ ʟʦʚʥʽʰʥʽ ʢʦʥʪʨʘʛʝʥʪʠ ʥʝ 

ʤʘʶʪʴ ʧʨʷʤʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ, ʱʦ ʦʙʤʝʞʫʻ ʧʨʦʟʦʨʽʩʪʴ 

ʚʟʘʻʤʦʨʦʟʨʘʭʫʥʢʽʚ. 

ʇʦʜʽʙʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ERP-ʩʠʩʪʝʤ ʫ ʢʦʥʪʝʢʩʪʽ ʮʝʥʪʨʘʣʽʟʘʮʽʾ ʪʘ 

ʢʦʥʪʨʦʣʶ ʪʘʢʦʞ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ ʱʦʜʦ ʢʦʨʧʦʨʘʪʠʚʥʠʭ 
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ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʾʭ ʦʙʤʝʞʝʥʴ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʧʦʚʥʦʾ ʧʨʦʟʦʨʦʩʪʽ 

ʬʽʥʘʥʩʦʚʠʭ ʜʘʥʠʭ. 

3. Blockchain / BaaS ʤʦʜʝʣʴ ʦʙʣʽʢʫ ʨʦʟʨʘʭʫʥʢʽʚ ʽʟ ʢʦʥʪʨʘʛʝʥʪʘʤʠ 

ʅʘ ʧʨʦʪʠʚʘʛʫ ʪʨʘʜʠʮʽʡʥʽʡ ERP-ʤʦʜʝʣʽ, blockchain-ʧʽʜʭʽʜ ʜʦ ʦʙʣʽʢʫ 

ʨʦʟʨʘʭʫʥʢʽʚ ʽʟ ʢʦʥʪʨʘʛʝʥʪʘʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʩʭʝʤʽ (ʨʠʩ. 2), ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʽʡ ʘʨʭʽʪʝʢʪʫʨʽ ʟ ʨʦʟʧʦʜʽʣʝʥʠʤ ʟʙʝʨʽʛʘʥʥʷʤ ʜʘʥʠʭ ʤʽʞ 

ʫʯʘʩʥʠʢʘʤʠ ʤʝʨʝʞʽ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʚʠʢʣʶʯʘʻ ʥʘʷʚʥʽʩʪʴ ʻʜʠʥʦʛʦ ʮʝʥʪʨʫ ʢʦʥʪʨʦʣʶ 

ʪʘ ʟʥʠʞʫʻ ʨʠʟʠʢʠ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʚ ʦʙʣʽʢʦʚʫ ʽʥʬʦʨʤʘʮʽʶ. 

ʆʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ blockchain ʻ ʥʝʟʤʽʥʥʽʩʪʴ ʟʘʧʠʩʽʚ ʧʽʩʣʷ 

ʾʭ ʧʽʜʪʚʝʨʜʞʝʥʥʷ, ʱʦ ʦʟʥʘʯʘʻ ʥʝʤʦʞʣʠʚʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ ʨʝʜʘʛʫʚʘʥʥʷ ʘʙʦ 

ʚʠʜʘʣʝʥʥʷ ʪʨʘʥʟʘʢʮʽʡ. ʎʝ ʩʪʚʦʨʶʻ ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʜʦʚʽʨʠ ʜʦ 

ʦʙʣʽʢʦʚʠʭ ʜʘʥʠʭ ʪʘ ʟʤʝʥʰʝʥʥʷ ʨʠʟʠʢʽʚ ʤʘʥʽʧʫʣʷʮʽʡ ʽʟ ʬʽʥʘʥʩʦʚʦʶ ʽʥʬʦʨʤʘʮʽʻʶ. 

ɼʦʜʘʪʢʦʚʦ, ʚʠʢʦʨʠʩʪʘʥʥʷ smart-ʢʦʥʪʨʘʢʪʽʚ ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʚʠʢʦʥʘʥʥʷ 

ʫʤʦʚ ʨʦʟʨʘʭʫʥʢʽʚ ʤʽʞ ʢʦʥʪʨʘʛʝʥʪʘʤʠ ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʨʫʯʥʦʛʦ ʚʪʨʫʯʘʥʥʷ [2]. 

 

ʈʠʩ. 2. Blockchain / BaaS ʤʦʜʝʣʴ 

 

ʗʢ ʟʘʟʥʘʯʝʥʦ ʥʘ ʩʭʝʤʽ (ʨʠʩ. 2), ʚʘʞʣʠʚʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʻ ʚʠʩʦʢʘ 

ʧʨʦʟʦʨʽʩʪʴ ʚʟʘʻʤʦʨʦʟʨʘʭʫʥʢʽʚ, ʦʩʢʽʣʴʢʠ ʚʩʽ ʧʽʜʪʚʝʨʜʞʝʥʽ ʦʧʝʨʘʮʽʾ ʤʦʞʫʪʴ ʙʫʪʠ 

ʧʝʨʝʚʽʨʝʥʽ ʫʯʘʩʥʠʢʘʤʠ ʩʠʩʪʝʤʠ ʤʘʡʞʝ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ʎʝ ʩʫʪʪʻʚʦ 
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ʩʧʨʦʱʫʻ ʧʨʦʮʝʩ ʟʚʽʨʢʠ ʚʟʘʻʤʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʤʽʞ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʪʘ ʟʤʝʥʰʫʻ 

ʧʦʪʨʝʙʫ ʚ ʜʦʜʘʪʢʦʚʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʧʨʦʮʝʜʫʨʘʭ. 

ʆʩʦʙʣʠʚʫ ʨʦʣʴ ʫ ʜʘʥʽʡ ʤʦʜʝʣʽ ʚʽʜʽʛʨʘʻ ʢʦʥʮʝʧʮʽʷ Blockchain-as-a-Service 

(BaaS), ʷʢʘ ʜʦʟʚʦʣʷʻ ʽʥʪʝʛʨʫʚʘʪʠ blockchain-ʨʽʰʝʥʥʷ ʯʝʨʝʟ ʭʤʘʨʥʽ ʩʝʨʚʽʩʠ ʙʝʟ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ʚʣʘʩʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ 

ʙʽʣʴʰ ʧʨʘʢʪʠʯʥʠʡ ʚʘʨʽʘʥʪ ʚʧʨʦʚʘʜʞʝʥʥʷ blockchain ʫ ʢʦʨʧʦʨʘʪʠʚʥʽ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ, ʟʦʢʨʝʤʘ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʽʩʥʫʶʯʠʤʠ ERP-ʨʽʰʝʥʥʷʤʠ [4]. 

ɺʦʜʥʦʯʘʩ, ʷʢ ʚʽʜʦʙʨʘʞʝʥʦ ʥʘ ʩʭʝʤʽ (ʨʠʩ. 2), ʽʩʥʫʶʪʴ ʦʙʤʝʞʝʥʥʷ 

ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ, ʟʦʢʨʝʤʘ ʚʠʩʦʢʽ ʧʦʯʘʪʢʦʚʽ ʚʠʪʨʘʪʠ ʪʘ 

ʥʝʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʮʠʬʨʦʚʦʾ ʟʨʽʣʦʩʪʽ ʤʘʣʦʛʦ ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʙʽʟʥʝʩʫ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ blockchain-ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʤʦʞʝ ʚʠʤʘʛʘʪʠ ʟʥʘʯʥʠʭ ʚʠʪʨʘʪ, 

ʧʦʚô̫ ʟʘʥʠʭ ʽʟ ʨʦʟʛʦʨʪʘʥʥʷʤ ʚʫʟʣʽʚ ʤʝʨʝʞʽ, ʟʙʝʨʽʛʘʥʥʷʤ ʜʘʥʠʭ, API-ʟʘʧʠʪʘʤʠ ʪʘ 

ʦʙʨʦʙʢʦʶ ʪʨʘʥʟʘʢʮʽʡ, ʱʦ ʬʦʨʤʫʻ ʟʤʽʥʥʫ ʤʦʜʝʣʴ ʚʠʪʨʘʪ ʟʘʣʝʞʥʦ ʚʽʜ 

ʥʘʚʘʥʪʘʞʝʥʥʷ [6]. ʋ ʢʦʥʪʝʢʩʪʽ ʋʢʨʘʾʥʠ ʮʝ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʦ, ʦʩʢʽʣʴʢʠ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʧʦʪʨʝʙʫʻ ʥʝ ʣʠʰʝ ʬʽʥʘʥʩʦʚʠʭ 

ʨʝʩʫʨʩʽʚ, ʘʣʝ ʡ ʜʦʩʪʘʪʥʴʦʛʦ ʨʽʚʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʛʦʪʦʚʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ. 

ʋ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʪʘʢʦʞ ʧʽʜʢʨʝʩʣʶʻʪʴʩʷ, ʱʦ blockchain ʥʘʡʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʥʝ ʷʢ ʧʦʚʥʘ ʟʘʤʽʥʘ ERP-ʩʠʩʪʝʤ, ʘ ʷʢ ʜʦʧʦʚʥʶʶʯʠʡ 

ʨʽʚʝʥʴ ʢʦʥʪʨʦʣʶ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʦʙʣʽʢʦʚʠʭ ʜʘʥʠʭ [2]. 

4. ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʤʦʜʝʣʝʡ 

ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʪʨʘʜʠʮʽʡʥʦʾ ERP-ʤʦʜʝʣʽ ʪʘ blockchain-ʧʽʜʭʦʜʫ ʜʦ 

ʦʙʣʽʢʫ ʨʦʟʨʘʭʫʥʢʽʚ ʽʟ ʢʦʥʪʨʘʛʝʥʪʘʤʠ ʜʦʟʚʦʣʷʻ ʚʠʜʽʣʠʪʠ ʢʣʶʯʦʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ 

ʧʨʠʥʮʠʧʘʭ ʦʨʛʘʥʽʟʘʮʽʾ ʜʘʥʠʭ, ʤʝʭʘʥʽʟʤʘʭ ʢʦʥʪʨʦʣʶ, ʨʽʚʥʽ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ 

ʝʢʦʥʦʤʽʯʥʽʡ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ. 

ʗʢ ʫʟʘʛʘʣʴʥʝʥʦ ʚ (ʪʘʙʣ. 1), ERP-ʩʠʩʪʝʤʠ ʙʘʟʫʶʪʴʩʷ ʥʘ ʮʝʥʪʨʘʣʽʟʦʚʘʥʽʡ 

ʘʨʭʽʪʝʢʪʫʨʽ ʪʘ ʧʝʨʝʜʙʘʯʘʶʪʴ ʧʝʨʝʚʘʞʥʦ ʨʫʯʥʫ ʘʙʦ ʥʘʧʽʚʘʚʪʦʤʘʪʠʯʥʫ 

ʚʝʨʠʬʽʢʘʮʽʶ ʦʧʝʨʘʮʽʡ, ʪʦʜʽ ʷʢ blockchain-ʤʦʜʝʣʴ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʨʦʟʧʦʜʽʣʝʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʪʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ ʧʽʜʪʚʝʨʜʞʝʥʥʷ 

ʪʨʘʥʟʘʢʮʽʡ. ʎʝ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʰʚʠʜʢʽʩʪʴ ʦʙʨʦʙʢʠ ʦʙʣʽʢʦʚʠʭ ʜʘʥʠʭ ʪʘ 

ʨʽʚʝʥʴ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʣʶʜʩʴʢʦʛʦ ʬʘʢʪʦʨʘ. 
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ʊʘʙʣʠʮʷ 1 

ʇʦʨʽʚʥʷʥʥʷ ERP ʪʘ Blockchain ʤʦʜʝʣʝʡ 

ʂʨʠʪʝʨʽʡ ERP Blockchain 

ɸʨʭʽʪʝʢʪʫʨʘ ʮʝʥʪʨʘʣʽʟʦʚʘʥʘ ʨʦʟʧʦʜʽʣʝʥʘ 

ɺʝʨʠʬʽʢʘʮʽʷ ʚʨʫʯʥʫ ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ 

ɿʤʽʥʘ ʟʘʧʠʩʽʚ ʤʦʞʣʠʚʘ ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʞʣʠʚʘ 

ɸʫʜʠʪ ʧʝʨʽʦʜʠʯʥʠʡ near real-time 

ʄʦʜʝʣʴ ʚʠʪʨʘʪ 

(CAPEX/OPEX) 

ʥʠʞʯʽ ʧʦʯʘʪʢʦʚʽ ʚʠʪʨʘʪʠ 

(CAPEX), ʘʣʝ ʩʪʘʙʽʣʴʥʦ 

ʚʠʩʦʢʽ ʚʠʪʨʘʪʠ ʥʘ 

ʧʽʜʪʨʠʤʢʫ (OPEX) 

ʚʠʩʦʢʽ ʧʦʯʘʪʢʦʚʽ ʚʠʪʨʘʪʠ 

(CAPEX), ʘʣʝ ʧʦʪʝʥʮʽʡʥʦ 

ʥʠʞʯʽ ʦʧʝʨʘʮʽʡʥʽ ʚʠʪʨʘʪʠ 

(OPEX) ʫ ʜʦʚʛʦʩʪʨʦʢʦʚʽʡ 

ʧʝʨʩʧʝʢʪʠʚʽ 

ʇʨʦʟʦʨʽʩʪʴ ʦʙʤʝʞʝʥʘ ʜʣʷ ʟʦʚʥʽʰʥʽʭ 

ʫʯʘʩʥʠʢʽʚ 

ʚʠʩʦʢʘ ʧʨʦʟʦʨʽʩʪʴ ʫ ʤʝʞʘʭ 

ʤʝʨʝʞʽ 

ʂʦʥʪʨʦʣʴ ʜʘʥʠʭ ʚʥʫʪʨʽʰʥʽʡ ʘʜʤʽʥʽʩʪʨʘʪʦʨ ʢʦʥʩʝʥʩʫʩʥʠʡ ʤʝʭʘʥʽʟʤ ʤʝʨʝʞʽ 

ʈʽʚʝʥʴ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʯʘʩʪʢʦʚʘ ʘʚʪʦʤʘʪʠʟʘʮʽʷ 

ʯʝʨʝʟ ʤʦʜʫʣʽ 

ʚʠʩʦʢʘ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʯʝʨʝʟ 

smart-ʢʦʥʪʨʘʢʪʠ 

 

ʎʝʥʪʨʘʣʽʟʦʚʘʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ERP ʟʘʙʝʟʧʝʯʫʻ ʢʦʥʪʨʦʣʴʦʚʘʥʽʩʪʴ ʜʘʥʠʭ ʽ 

ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʠʡ ʧʦʨʽʛ ʚʭʦʜʫ, ʦʜʥʘʢ ʩʪʚʦʨʶʻ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʚʥʫʪʨʽʰʥʽʭ 

ʘʜʤʽʥʽʩʪʨʘʪʦʨʽʚ ʪʘ ʦʙʤʝʞʫʻ ʧʨʦʟʦʨʽʩʪʴ ʜʣʷ ʟʦʚʥʽʰʥʽʭ ʫʯʘʩʥʠʢʽʚ. ɿ ʝʢʦʥʦʤʽʯʥʦʾ 

ʪʦʯʢʠ ʟʦʨʫ ERP-ʩʠʩʪʝʤʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʠʞʯʠʤʠ ʧʦʯʘʪʢʦʚʠʤʠ ʚʠʪʨʘʪʘʤʠ ʥʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ (CAPEX), ʧʨʦʪʝ ʧʦʪʨʝʙʫʶʪʴ ʧʦʩʪʽʡʥʠʭ ʚʠʪʨʘʪ ʥʘ ʧʽʜʪʨʠʤʢʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʦʥʦʚʣʝʥʥʷ ʪʘ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ (OPEX). ʋ ʚʝʣʠʢʠʭ ʦʨʛʘʥʽʟʘʮʽʷʭ 

ʮʽ ʚʠʪʨʘʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʥʘʯʥʠʤʠ ʯʝʨʝʟ ʩʢʣʘʜʥʽʩʪʴ ʩʠʩʪʝʤ ʪʘ ʧʦʪʨʝʙʫ ʚ 

ʽʥʪʝʛʨʘʮʽʾ ʙʘʛʘʪʴʦʭ ʤʦʜʫʣʽʚ. 

ʅʘʪʦʤʽʩʪʴ blockchain-ʧʽʜʭʽʜ ʟʘʙʝʟʧʝʯʫʻ ʥʝʟʤʽʥʥʽʩʪʴ ʟʘʧʠʩʽʚ ʪʘ ʧʽʜʚʠʱʝʥʠʡ 

ʨʽʚʝʥʴ ʜʦʚʽʨʠ ʜʦ ʜʘʥʠʭ ʟʘ ʨʘʭʫʥʦʢ ʢʨʠʧʪʦʛʨʘʬʽʯʥʦʛʦ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʪʨʘʥʟʘʢʮʽʡ ʽ 

ʨʦʟʧʦʜʽʣʝʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ [2]. ɺʦʜʥʦʯʘʩ ʝʢʦʥʦʤʽʯʥʘ ʤʦʜʝʣʴ 

blockchain-ʨʽʰʝʥʴ ʻ ʩʫʪʪʻʚʦ ʽʥʰʦʶ: ʧʦʯʘʪʢʦʚʽ ʚʠʪʨʘʪʠ ʥʘ ʚʧʨʦʚʘʜʞʝʥʥʷ 

(ʦʩʦʙʣʠʚʦ ʫ ʚʠʧʘʜʢʫ ʧʨʠʚʘʪʥʠʭ ʤʝʨʝʞ ʘʙʦ ʚʣʘʩʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ) ʻ ʟʥʘʯʥʦ 

ʚʠʱʠʤʠ, ʥʽʞ ʫ ERP-ʩʠʩʪʝʤʘʭ, ʱʦ ʧʦʚô̫ ʟʘʥʦ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ ʨʦʟʛʦʨʪʘʥʥʷ ʚʫʟʣʽʚ 

ʤʝʨʝʞʽ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʪʘ ʧʽʜʪʨʠʤʢʠ ʢʦʥʩʝʥʩʫʩʥʠʭ ʤʝʭʘʥʽʟʤʽʚ. ʈʘʟʦʤ ʟ 

ʪʠʤ, ʫ ʜʦʚʛʦʩʪʨʦʢʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ blockchain ʧʦʪʝʥʮʽʡʥʦ ʤʦʞʝ ʟʥʠʞʫʚʘʪʠ 

ʚʠʪʨʘʪʠ ʥʘ ʘʫʜʠʪ ʪʘ ʟʚʽʨʢʫ ʜʘʥʠʭ ʟʘ ʨʘʭʫʥʦʢ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʧʨʦʟʦʨʦʩʪʽ 
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ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ. 

ʆʢʨʝʤʦʾ ʫʚʘʛʠ ʟʘʩʣʫʛʦʚʫʻ ʘʩʧʝʢʪ ʘʫʜʠʪʫ: ʫ ʚʠʧʘʜʢʫ ERP ʚʽʥ ʧʝʨʝʚʘʞʥʦ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʝʨʽʦʜʠʯʥʦ ʪʘ ʧʦʪʨʝʙʫʻ ʚʠʙʽʨʢʦʚʦʾ ʧʝʨʝʚʽʨʢʠ ʜʘʥʠʭ, ʪʦʜʽ ʷʢ 

blockchain-ʘʨʭʽʪʝʢʪʫʨʘ ʜʦʟʚʦʣʷʻ ʨʝʘʣʽʟʫʚʘʪʠ ʤʘʡʞʝ ʙʝʟʧʝʨʝʨʚʥʠʡ ʢʦʥʪʨʦʣʴ (near 

real-time audit), ʱʦ ʩʫʪʪʻʚʦ ʟʤʽʥʶʻ ʨʦʣʴ ʘʫʜʠʪʦʨʩʴʢʠʭ ʧʨʦʮʝʜʫʨ ʫ ʩʠʩʪʝʤʽ ʦʙʣʽʢʫ 

ʪʘ ʟʤʝʥʰʫʻ ʚʠʪʨʘʪʠ ʥʘ ʾʭ ʧʨʦʚʝʜʝʥʥʷ. 

5. ʇʨʦʙʣʝʤʠ ʚʧʨʦʚʘʜʞʝʥʥʷ blockchain ʚ ʋʢʨʘʾʥʽ 

ʇʦʧʨʠ ʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʪʝʭʥʦʣʦʛʽʾ blockchain ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʦʟʦʨʦʩʪʽ ʪʘ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʙʫʭʛʘʣʪʝʨʩʴʢʦʛʦ ʦʙʣʽʢʫ, ʾʾ ʧʨʘʢʪʠʯʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʚ ʋʢʨʘʾʥʽ ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʝʢʦʥʦʤʽʯʥʠʤʠ, ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʠʤʠ 

ʬʘʢʪʦʨʘʤʠ. ʅʘʩʘʤʧʝʨʝʜ ʮʝ ʧʦʚô̫ ʟʘʥʦ ʟ ʚʠʩʦʢʦʶ ʚʘʨʪʽʩʪʶ ʨʦʟʛʦʨʪʘʥʥʷ 

blockchain-ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʱʦ ʚʢʣʶʯʘʻ ʩʪʚʦʨʝʥʥʷ ʘʙʦ ʦʨʝʥʜʫ ʚʫʟʣʽʚ ʤʝʨʝʞʽ, 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʨʠʧʪʦʛʨʘʬʽʯʥʦʛʦ ʟʘʭʠʩʪʫ ʪʘ ʧʽʜʪʨʠʤʢʫ ʨʦʟʧʦʜʽʣʝʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ 

ʜʘʥʠʭ. ɼʣʷ ʤʘʣʦʛʦ ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʙʽʟʥʝʩʫ ʪʘʢʽ ʚʠʪʨʘʪʠ ʯʘʩʪʦ ʻ ʝʢʦʥʦʤʽʯʥʦ 

ʥʝʜʦʮʽʣʴʥʠʤʠ. 

ɼʦʜʘʪʢʦʚʦʶ ʧʨʦʙʣʝʤʦʶ ʻ ʧʦʪʨʝʙʘ ʫ ʩʢʣʘʜʥʽʡ ʪʝʭʥʽʯʥʽʡ ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ ʪʘ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʘʭʽʚʮʷʭ ʜʣʷ ʽʥʪʝʛʨʘʮʽʾ ʡ ʩʫʧʨʦʚʦʜʫ blockchain-ʨʽʰʝʥʴ. ʅʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ ERP-ʩʠʩʪʝʤ, blockchain ʧʦʪʨʝʙʫʻ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ 

ʥʘʣʘʰʪʫʚʘʥʥʷ, ʘ ʚ ʧʦʰʠʨʝʥʠʭ ʚ ʋʢʨʘʾʥʽ ʩʠʩʪʝʤʘʭ ʪʠʧʫ BAS ʚʽʜʩʫʪʥʽ ʛʦʪʦʚʽ 

blockchain-ʤʦʜʫʣʽ. 

ɺʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʪʘʢʦʞ ʻ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʮʠʬʨʦʚʦʾ ʟʨʽʣʦʩʪʽ ʤʘʣʦʛʦ ʪʘ 

ʩʝʨʝʜʥʴʦʛʦ ʙʽʟʥʝʩʫ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʥʝʜʦʩʪʘʪʥʽʡ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʦʙʣʽʢʦʚʠʭ 

ʧʨʦʮʝʩʽʚ ʪʘ ʚʽʜʩʫʪʥʦʩʪʽ ʜʦʩʚʽʜʫ ʨʦʙʦʪʠ ʟ ʨʦʟʧʦʜʽʣʝʥʠʤʠ ʩʠʩʪʝʤʘʤʠ. 

ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʻ ʤʦʜʝʣʴ Blockchain-as-a-Service 

(BaaS), ʷʢʘ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ blockchain ʯʝʨʝʟ ʭʤʘʨʥʽ ʧʣʘʪʬʦʨʤʠ ʙʝʟ 

ʨʦʟʛʦʨʪʘʥʥʷ ʚʣʘʩʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʇʦʜʽʙʥʽ ʨʽʰʝʥʥʷ ʧʨʦʧʦʥʫʶʪʴ, ʟʦʢʨʝʤʘ, 

Microsoft Azure [7], Amazon Web Services [8] ʪʘ IBM [9]. ɺʠʢʦʨʠʩʪʘʥʥʷ BaaS ʜʘʻ 

ʟʤʦʛʫ ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʚʧʨʦʚʘʜʞʝʥʥʷ, ʩʢʦʨʦʪʠʪʠ ʯʘʩ ʽʥʪʝʛʨʘʮʽʾ ʪʘ ʩʧʨʦʩʪʠʪʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ blockchain-ʪʝʭʥʦʣʦʛʽʡ ʫ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʩʠʩʪʝʤʘʭ. 

ɺʦʜʥʦʯʘʩ BaaS ʥʝ ʫʩʫʚʘʻ ʚʩʽʭ ʦʙʤʝʞʝʥʴ blockchain-ʤʦʜʝʣʽ, ʦʩʢʽʣʴʢʠ 



277 

ʟʙʝʨʽʛʘʻʪʴʩʷ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʟʦʚʥʽʰʥʴʦʛʦ ʧʨʦʚʘʡʜʝʨʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʇʨʦʪʝ ʜʣʷ 

ʫʢʨʘʾʥʩʴʢʦʛʦ ʨʠʥʢʫ ʪʘʢʠʡ ʧʽʜʭʽʜ ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʥʘʡʙʽʣʴʰ ʨʝʘʣʽʩʪʠʯʥʠʡ 

ʚʘʨʽʘʥʪ ʽʥʪʝʛʨʘʮʽʾ blockchain ʫ ʙʫʭʛʘʣʪʝʨʩʴʢʠʡ ʦʙʣʽʢ. 

ɺʠʩʥʦʚʢʠ 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʪʨʘʜʠʮʽʡʥʫ ERP-ʤʦʜʝʣʴ ʪʘ 

blockchain-ʧʽʜʭʽʜ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʦʙʣʽʢʫ ʨʦʟʨʘʭʫʥʢʽʚ ʽʟ ʢʦʥʪʨʘʛʝʥʪʘʤʠ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ERP-ʩʠʩʪʝʤʠ ʟʘʣʠʰʘʶʪʴʩʷ ʦʩʥʦʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʙʫʭʛʘʣʪʝʨʩʴʢʦʛʦ ʦʙʣʽʢʫ ʟʘʚʜʷʢʠ ʰʠʨʦʢʽʡ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʪʘ 

ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʦʤʫ ʧʦʨʦʛʫ ʚʧʨʦʚʘʜʞʝʥʥʷ. ɺʦʜʥʦʯʘʩ ʾʭ ʮʝʥʪʨʘʣʽʟʦʚʘʥʘ 

ʘʨʭʽʪʝʢʪʫʨʘ ʩʪʚʦʨʶʻ ʨʠʟʠʢʠ ʟʤʽʥʠ ʜʘʥʠʭ, ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʢʦʥʪʨʦʣʶ ʪʘ ʦʙʤʝʞʝʥʫ ʧʨʦʟʦʨʽʩʪʴ. 

Blockchain-ʤʦʜʝʣʴ ʟʘʙʝʟʧʝʯʫʻ ʨʦʟʧʦʜʽʣʝʥʝ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ, ʥʝʟʤʽʥʥʽʩʪʴ 

ʟʘʧʠʩʽʚ ʪʘ ʧʽʜʚʠʱʝʥʠʡ ʨʽʚʝʥʴ ʜʦʚʽʨʠ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʟʘʚʜʷʢʠ ʢʨʠʧʪʦʛʨʘʬʽʯʥʦʤʫ 

ʧʽʜʪʚʝʨʜʞʝʥʥʶ ʪʨʘʥʟʘʢʮʽʡ. ʇʨʦʪʝ ʾʾ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʥʘʯʥʠʤʠ 

ʝʢʦʥʦʤʽʯʥʠʤʠ ʪʘ ʪʝʭʥʽʯʥʠʤʠ ʙʘʨô̒ ʨʘʤʠ, ʟʦʢʨʝʤʘ ʚʠʩʦʢʠʤʠ ʧʦʯʘʪʢʦʚʠʤʠ 

ʚʠʪʨʘʪʘʤʠ ʪʘ ʩʢʣʘʜʥʽʩʪʶ ʽʥʪʝʛʨʘʮʽʾ ʟ ʽʩʥʫʶʯʠʤʠ ʩʠʩʪʝʤʘʤʠ. 

ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ERP-ʩʠʩʪʝʤʠ ʻ ʙʽʣʴʰ ʜʦʩʪʫʧʥʠʤʠ ʥʘ 

ʝʪʘʧʽ ʚʧʨʦʚʘʜʞʝʥʥʷ, ʪʦʜʽ ʷʢ blockchain-ʨʽʰʝʥʥʷ ʧʦʪʝʥʮʽʡʥʦ ʜʦʟʚʦʣʷʶʪʴ ʟʥʠʟʠʪʠ 

ʚʠʪʨʘʪʠ ʥʘ ʘʫʜʠʪ ʽ ʢʦʥʪʨʦʣʴ ʟʘʚʜʷʢʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ smart-ʢʦʥʪʨʘʢʪʘʤ. 

ɼʣʷ ʫʤʦʚ ʋʢʨʘʾʥʠ ʧʦʚʥʘ ʟʘʤʽʥʘ ERP-ʩʠʩʪʝʤ blockchain-ʨʽʰʝʥʥʷʤʠ ʥʘʨʘʟʽ ʻ 

ʤʘʣʦʡʤʦʚʽʨʥʦʶ ʯʝʨʝʟ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʮʠʬʨʦʚʦʾ ʟʨʽʣʦʩʪʽ ʙʽʟʥʝʩʫ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ 

ʛʦʪʦʚʠʭ ʽʥʪʝʛʨʦʚʘʥʠʭ ʨʽʰʝʥʴ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤ 

ʧʽʜʭʦʜʦʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ Blockchain-as-a-Service (BaaS), ʱʦ ʜʦʟʚʦʣʷʻ 

ʽʥʪʝʛʨʫʚʘʪʠ blockchain-ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʯʝʨʝʟ ʭʤʘʨʥʽ ʩʝʨʚʽʩʠ ʙʝʟ ʩʪʚʦʨʝʥʥʷ 

ʚʣʘʩʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 
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ʦʯʽʢʫʚʘʥʦʾ ʜʦʚʞʠʥʠ ʰʣʷʭʫ ʘʪʘʢʠ (EPL) ʜʣʷ ʘʥʘʣʽʟʫ ʩʢʣʘʜʥʦʩʪʽ ʢʦʤʧʨʦʤʝʪʘʮʽʾ 

ʤʝʨʝʞʝʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʯʫʪʣʠʚʦʩʪʽ EPL ʜʦ ʟʤʽʥʠ ʦʮʽʥʦʢ 

ʝʢʩʧʣʫʘʪʦʚʘʥʦʩʪʽ ʚʨʘʟʣʠʚʦʩʪʝʡ ʥʘ ʪʝʩʪʦʚʦʤʫ ʛʨʘʬʽ ʘʪʘʢ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʨʝʘʣʴʥʠʭ CVE. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʣʝʞʥʽʩʪʴ EPL ʚʽʜ ʦʮʽʥʦʢ CVSS ʤʘʻ 

ʥʝʣʽʥʽʡʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝ ʣʠʰʝ ʨʽʚʥʝʤ ʝʢʩʧʣʫʘʪʦʚʘʥʦʩʪʽ ʦʢʨʝʤʠʭ 

ʚʨʘʟʣʠʚʦʩʪʝʡ, ʘ ʡ ʾʭ ʧʦʣʦʞʝʥʥʷʤ ʫ ʩʪʨʫʢʪʫʨʽ ʛʨʘʬʘ ʘʪʘʢ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʛʨʘʬ ʘʪʘʢ, ʤʘʨʢʦʚʩʴʢʠʡ ʣʘʥʮʶʛ, CVSS, ʦʯʽʢʫʚʘʥʘ 

ʜʦʚʞʠʥʘ ʰʣʷʭʫ ʘʪʘʢʠ, ʦʮʽʥʢʘ ʟʘʭʠʱʝʥʦʩʪʽ ʤʝʨʝʞʽ, ʚʨʘʟʣʠʚʽʩʪʴ. 

 

ɺʩʪʫʧ 

ʉʫʯʘʩʥʽ ʢʽʙʝʨʘʪʘʢʠ ʟʘʟʚʠʯʘʡ ʨʝʘʣʽʟʫʶʪʴʩʷ ʷʢ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʝʢʩʧʣʫʘʪʘʮʽʡ 

ʜʝʢʽʣʴʢʦʭ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʚʨʘʟʣʠʚʦʩʪʝʡ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʣʦʚʤʠʩʥʠʢʫ ʧʦʩʪʫʧʦʚʦ 

ʜʦʩʷʛʘʪʠ ʢʦʤʧʨʦʤʝʪʘʮʽʾ ʮʽʣʴʦʚʠʭ ʨʝʩʫʨʩʽʚ. ʋ ʪʘʢʠʭ ʫʤʦʚʘʭ ʦʮʽʥʢʘ ʦʢʨʝʤʠʭ 

ʚʨʘʟʣʠʚʦʩʪʝʡ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʤʝʨʝʞʽ ʪʘ ʤʦʞʣʠʚʠʭ ʰʣʷʭʽʚ ʘʪʘʢʠ ʥʝ 

ʜʘʻ ʧʦʚʥʦʾ ʢʘʨʪʠʥʠ ʨʽʚʥʷ ʨʠʟʠʢʫ. ɸʢʪʫʘʣʴʥʽʩʪʴ ʟʘʜʘʯʽ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ 

ʟʘʭʠʱʝʥʦʩʪʽ ʤʝʨʝʞ ʟʨʦʩʪʘʻ ʯʝʨʝʟ ʧʦʩʪʽʡʥʝ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʠʷʚʣʝʥʠʭ 

CVE-ʚʨʘʟʣʠʚʦʩʪʝʡ ʪʘ ʫʩʢʣʘʜʥʝʥʥʷ ʤʝʨʝʞʝʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ [1]. ɼʣʷ ʘʥʘʣʽʟʫ 
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ʤʦʞʣʠʚʠʭ ʩʮʝʥʘʨʽʾʚ ʢʦʤʧʨʦʤʝʪʘʮʽʾ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʘʬʽʚ ʘʪʘʢ ʽ 

ʩʪʦʭʘʩʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʟʦʢʨʝʤʘ ʧʦʛʣʠʥʘʶʯʠʭ ʤʘʨʢʦʚʩʴʢʠʭ ʣʘʥʮʶʛʽʚ, ʷʢʽ 

ʜʦʟʚʦʣʷʶʪʴ ʬʦʨʤʘʣʽʟʫʚʘʪʠ ʧʨʦʮʝʩ ʧʦʰʠʨʝʥʥʷ ʘʪʘʢʠ ʚ ʤʝʨʝʞʽ. ʆʜʥʽʻʶ ʟ 

ʢʣʶʯʦʚʠʭ ʤʝʪʨʠʢ ʪʘʢʠʭ ʤʦʜʝʣʝʡ ʻ ʦʯʽʢʫʚʘʥʘ ʜʦʚʞʠʥʘ ʰʣʷʭʫ ʘʪʘʢʠ (Expected 

Path Length, EPL), ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʢʣʘʜʥʽʩʪʴ ʜʦʩʷʛʥʝʥʥʷ ʟʣʦʚʤʠʩʥʠʢʦʤ 

ʮʽʣʴʦʚʦʛʦ ʩʪʘʥʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ EPL ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ ʦʮʽʥʠʪʠ ʟʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ 

ʟʘʭʠʱʝʥʦʩʪʽ ʩʠʩʪʝʤʠ, ʘ ʡ ʚʠʟʥʘʯʠʪʠ ʚʨʘʟʣʠʚʦʩʪʽ, ʷʢʽ ʤʘʶʪʴ ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ 

ʥʘ ʨʠʟʠʢ ʢʦʤʧʨʦʤʝʪʘʮʽʾ ʤʝʨʝʞʽ. 

1. ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʽʚ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʟʘʭʠʱʝʥʦʩʪʽ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ ʥʘ ʦʩʥʦʚʽ ʛʨʘʬʽʚ ʘʪʘʢ ʽ ʧʦʛʣʠʥʘʶʯʠʭ ʤʘʨʢʦʚʩʴʢʠʭ 

ʣʘʥʮʶʛʽʚ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʮʽʥʦʢ CVSS. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ 

ʥʝʦʙʭʽʜʥʦ: ʨʦʟʛʣʷʥʫʪʠ ʧʽʜʭʦʜʠ ʜʦ ʬʦʨʤʘʣʽʟʘʮʽʾ ʤʝʨʝʞʝʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʫ 

ʚʠʛʣʷʜʽ ʛʨʘʬʘ ʘʪʘʢ, ʧʦʙʫʜʦʚʠ ʤʘʪʨʠʮʽ ʧʝʨʝʭʽʜʥʠʭ ʽʤʦʚʽʨʥʦʩʪʝʡ ʪʘ ʦʙʯʠʩʣʝʥʥʷ 

ʤʝʪʨʠʢʠ ʦʯʽʢʫʚʘʥʦʾ ʜʦʚʞʠʥʠ ʰʣʷʭʫ ʘʪʘʢʠ (EPL); ʜʦʩʣʽʜʠʪʠ ʚʧʣʠʚ ʦʮʽʥʦʢ 

ʝʢʩʧʣʫʘʪʦʚʘʥʦʩʪʽ ʚʨʘʟʣʠʚʦʩʪʝʡ ʥʘ ʟʥʘʯʝʥʥʷ EPL ʪʘ ʦʮʽʥʠʪʠ ʧʨʠʜʘʪʥʽʩʪʴ 

ʩʪʦʭʘʩʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʜʣʷ ʘʥʘʣʽʟʫ ʟʘʭʠʱʝʥʦʩʪʽ ʤʝʨʝʞʝʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

2. ʇʨʦʙʣʝʤʘ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʟʘʭʠʱʝʥʦʩʪʽ ʤʝʨʝʞ 

2.1. ʅʝʜʦʣʽʢʠ ʽʩʥʫʶʯʠʭ ʧʽʜʭʦʜʽʚ 

ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʽʥʩʪʨʫʤʝʥʪʽʚ ʦʮʽʥʢʠ ʟʘʭʠʱʝʥʦʩʪʽ ð ʩʢʘʥʝʨʠ 

ʚʨʘʟʣʠʚʦʩʪʝʡ, ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʦʥʦʚʣʝʥʥʷʤʠ ʪʘ ʧʘʪʯʘʤʠ ð ʥʘʜʘʶʪʴ 

ʨʝʟʫʣʴʪʘʪʠ ʫ ʚʠʛʣʷʜʽ ʧʝʨʝʣʽʢʫ ʚʨʘʟʣʠʚʦʩʪʝʡ ʟ ʾʭ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ ʨʝʡʪʠʥʛʘʤʠ. 

ʇʨʦʪʝ ʪʘʢʠʡ ʧʽʜʭʽʜ ʽʛʥʦʨʫʻ ʚʘʞʣʠʚʠʡ ʘʩʧʝʢʪ: ʨʽʚʝʥʴ ʥʝʙʝʟʧʝʢʠ ʢʦʥʢʨʝʪʥʦʾ 

ʚʨʘʟʣʠʚʦʩʪʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝ ʣʠʰʝ ʾʾ ʚʣʘʩʥʠʤ ʨʝʡʪʠʥʛʦʤ, ʘ ʡ ʨʦʣʣʶ, ʷʢʫ ʚʦʥʘ 

ʚʽʜʽʛʨʘʻ ʫ ʧʦʪʝʥʮʽʡʥʦʤʫ ʣʘʥʮʶʟʽ ʘʪʘʢʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʫ ʩʬʝʨʽ ʛʨʘʬʽʚ ʘʪʘʢ 

ʧʦʢʘʟʫʶʪʴ, ʱʦ ʝʬʝʢʪʠʚʥʘ ʦʮʽʥʢʘ ʨʠʟʠʢʫ ʧʦʚʠʥʥʘ ʚʨʘʭʦʚʫʚʘʪʠ ʥʝ ʣʠʰʝ ʙʘʟʦʚʽ 

ʤʝʪʨʠʢʠ CVSS, ʘ ʡ ʩʪʨʫʢʪʫʨʫ ʤʝʨʝʞʝʚʠʭ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʪʘ ʤʦʞʣʠʚʽ ʰʣʷʭʠ 

ʧʦʰʠʨʝʥʥʷ ʘʪʘʢʠ [2]. 

ɻʨʘʬ ʘʪʘʢ ʻ ʬʦʨʤʘʣʴʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʦʜʦʣʘʪʠ ʮʝʡ 

ʥʝʜʦʣʽʢ: ʚʽʥ ʦʧʠʩʫʻ ʚʩʽ ʤʦʞʣʠʚʽ ʰʣʷʭʠ, ʷʢʠʤʠ ʟʣʦʚʤʠʩʥʠʢ ʤʦʞʝ ʜʦʩʷʛʪʠ 
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ʮʽʣʴʦʚʦʛʦ ʩʪʘʥʫ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʦʧʦʣʦʛʽʾ ʤʝʨʝʞʽ ʪʘ ʥʘʷʚʥʠʭ ʚʨʘʟʣʠʚʦʩʪʝʡ 

[3, ʩ. 99]. ʇʨʠʢʣʘʜ ʤʦʜʝʣʽ ʙʘʻʩʦʚʦʛʦ ʛʨʘʬʘ ʘʪʘʢʠ ʧʦʢʘʟʘʥʦ ʚ ʨʦʙʦʪʽ [4, ʩ. 80]. 

ʇʨʦʪʝ ʩʘʤʦʛʦ ʛʨʘʬʘ ʥʝʜʦʩʪʘʪʥʴʦ ï ʥʝʦʙʭʽʜʥʘ ʢʽʣʴʢʽʩʥʘ ʤʝʪʨʠʢʘ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʧʦʨʽʚʥʶʚʘʪʠ ʨʽʟʥʽ ʢʦʥʬʽʛʫʨʘʮʽʾ ʤʝʨʝʞʽ ʤʽʞ ʩʦʙʦʶ. 

2.2. ʉʪʦʭʘʩʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʷʢ ʽʥʩʪʨʫʤʝʥʪ ʦʮʽʥʢʠ 

ɼʣʷ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʟʘʭʠʱʝʥʦʩʪʽ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʘʧʘʨʘʪʫ ʧʦʛʣʠʥʘʶʯʠʭ ʤʘʨʢʦʚʩʴʢʠʭ ʣʘʥʮʶʛʽʚ [5, ʩ. 901]. ʋ ʪʘʢʽʡ ʤʦʜʝʣʽ ʢʦʞʝʥ 

ʚʫʟʦʣ ʛʨʘʬʘ ʘʪʘʢ ʚʽʜʧʦʚʽʜʘʻ ʧʝʚʥʦʤʫ ʩʪʘʥʫ ʤʝʨʝʞʽ, ʘ ʧʝʨʝʭʦʜʠ ʤʽʞ ʩʪʘʥʘʤʠ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʡʤʦʚʽʨʥʦʩʪʷʤʠ ʫʩʧʽʰʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʨʘʟʣʠʚʦʩʪʝʡ. ʎʽʣʴʦʚʠʡ 

ʩʪʘʥ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʜʦʩʷʛʥʝʥʥʶ ʟʣʦʚʤʠʩʥʠʢʦʤ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ, ʻ 

ʧʦʛʣʠʥʘʶʯʠʤ. ʁʤʦʚʽʨʥʦʩʪʽ ʧʝʨʝʭʦʜʽʚ ʦʙʯʠʩʣʶʶʪʴʩʷ ʰʣʷʭʦʤ ʥʦʨʤʫʚʘʥʥʷ 

ʦʮʽʥʦʢ ʝʢʩʧʣʫʘʪʦʚʘʥʦʩʪʽ CVSS, ʪʦʙʪʦ ʡʤʦʚʽʨʥʽʩʪʴ ʧʝʨʝʭʦʜʫ ʜʦ ʩʫʩʽʜʥʴʦʛʦ ʩʪʘʥʫ 

ʻ ʧʨʦʧʦʨʮʽʡʥʦʶ ʦʮʽʥʮʽ ʚʽʜʧʦʚʽʜʥʦʾ ʚʨʘʟʣʠʚʦʩʪʽ ʚʽʜʥʦʩʥʦ ʩʫʤʠ ʦʮʽʥʦʢ ʫʩʽʭ 

ʚʠʭʽʜʥʠʭ ʧʝʨʝʭʦʜʽʚ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ [5, ʩ. 902]. 

ʂʣʶʯʦʚʦʶ ʤʝʪʨʠʢʦʶ ʪʘʢʦʾ ʤʦʜʝʣʽ ʻ ʦʯʽʢʫʚʘʥʘ ʜʦʚʞʠʥʘ ʰʣʷʭʫ ʘʪʘʢʠ ï 

ʤʘʪʝʤʘʪʠʯʥʝ ʩʧʦʜʽʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʨʦʢʽʚ, ʷʢʽ ʟʣʦʚʤʠʩʥʠʢ ʤʘʻ ʟʨʦʙʠʪʠ ʚʽʜ 

ʧʦʯʘʪʢʦʚʦʛʦ ʩʪʘʥʫ ʜʦ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ. ɺʦʥʘ ʦʙʯʠʩʣʶʻʪʴʩʷ ʯʝʨʝʟ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʫ ʤʘʪʨʠʮʶ ʣʘʥʮʶʛʘ M = (I ī Q) ĭ, ʜʝ Q ï ʧʽʜʤʘʪʨʠʮʷ ʧʝʨʝʭʽʜʥʠʭ 

ʩʪʘʥʽʚ [6]. ʉʫʤʘ ʝʣʝʤʝʥʪʽʚ ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʷʜʢʘ ʤʘʪʨʠʮʽ M ʜʘʻ EPL ʜʣʷ ʟʘʜʘʥʦʛʦ 

ʧʦʯʘʪʢʦʚʦʛʦ ʩʪʘʥʫ. ʆʢʨʝʤʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʤʽʥʽʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʢʨʦʢʽʚ ʟ 

ʽʤʦʚʽʨʥʽʩʪʶ ʦʜʠʥʠʮʷ ï ʰʣʷʭʦʤ ʽʪʝʨʘʪʠʚʥʦʛʦ ʧʽʜʥʝʩʝʥʥʷ ʤʘʪʨʠʮʽ ʧʝʨʝʭʦʜʽʚ ʜʦ 

ʩʪʝʧʝʥʷ ʜʦ ʦʪʨʠʤʘʥʥʷ ʩʪʘʮʽʦʥʘʨʥʦʛʦ ʨʦʟʧʦʜʽʣʫ. 

3. ɸʥʘʣʽʟ ʤʝʪʦʜʫ ʪʘ ʧʨʦʙʣʝʤʠ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

3.1. ʈʝʟʫʣʴʪʘʪʠ ʽʩʥʫʶʯʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ Kaluarachchi et al. ʧʦʢʘʟʘʥʦ, ʱʦ ʜʣʷ ʪʝʩʪʦʚʦʾ ʤʝʨʝʞʽ ʟ 

ʪʨʴʦʤʘ ʚʨʘʟʣʠʚʦʩʪʷʤʠ ʨʽʟʥʦʛʦ ʨʽʚʥʷ (High, Medium, Low) ʤʽʥʽʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ 

ʢʨʦʢʽʚ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʴʦʚʦʛʦ ʩʪʘʥʫ ʟ ʽʤʦʚʽʨʥʽʩʪʶ ʦʜʠʥʠʮʷ ʚʘʨʽʶʻʪʴʩʷ ʚʽʜ 

68 ʜʦ 844 ʟʘʣʝʞʥʦ ʚʽʜ ʢʦʤʙʽʥʘʮʽʾ ʟʥʘʯʝʥʴ CVSS [6, ʩ. 119]. ʆʯʽʢʫʚʘʥʘ ʜʦʚʞʠʥʘ 

ʰʣʷʭʫ ʘʪʘʢʠ ʜʣʷ ʪʠʭ ʩʘʤʠʭ ʢʦʥʬʽʛʫʨʘʮʽʡ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 8.25 ʜʦ 87 ʢʨʦʢʽʚ. ʎʽ 

ʨʝʟʫʣʴʪʘʪʠ ʜʝʤʦʥʩʪʨʫʶʪʴ, ʱʦ ʟʥʠʞʝʥʥʷ ʦʮʽʥʢʠ ʥʘʚʽʪʴ ʦʜʥʽʻʾ ʚʨʘʟʣʠʚʦʩʪʽ ʤʦʞʝ 
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ʨʘʜʠʢʘʣʴʥʦ ʟʙʽʣʴʰʠʪʠ ʩʢʣʘʜʥʽʩʪʴ ʘʪʘʢʠ ï ʱʦ ʻ ʧʨʘʢʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʚʠʩʥʦʚʢʦʤ 

ʜʣʷ ʨʦʟʩʪʘʥʦʚʢʠ ʧʨʽʦʨʠʪʝʪʽʚ ʧʨʠ ʫʩʫʥʝʥʥʽ ʚʨʘʟʣʠʚʦʩʪʝʡ. 

ɼʦʜʘʪʢʦʚʦ ʘʚʪʦʨʘʤʠ ʧʦʙʫʜʦʚʘʥʘ ʩʪʘʪʠʩʪʠʯʥʘ ʨʝʛʨʝʩʽʡʥʘ ʤʦʜʝʣʴ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʧʨʦʛʥʦʟʫʚʘʪʠ EPL ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘ ʟʥʘʯʝʥʥʷʤʠ CVSS ʙʝʟ ʧʦʚʥʦʛʦ 

ʧʝʨʝʨʘʭʫʥʢʫ ʤʘʨʢʦʚʩʴʢʦʛʦ ʣʘʥʮʶʛʘ. ʄʦʜʝʣʴ, ʱʦ ʚʨʘʭʦʚʫʻ ʜʚʦʬʘʢʪʦʨʥʽ ʪʘ 

ʪʨʠʬʘʢʪʦʨʥʽ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʚʨʘʟʣʠʚʦʩʪʷʤʠ, ʜʦʩʷʛʘʻ ʪʦʯʥʦʩʪʽ RĮ = 0.9428, ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʻ ʾʾ ʧʨʘʢʪʠʯʥʫ ʧʨʠʜʘʪʥʽʩʪʴ [6, ʩ. 122].  

3.2. ɸʥʘʣʽʟ ʯʫʪʣʠʚʦʩʪʽ EPL ʜʦ ʟʤʽʥʠ ʦʮʽʥʢʠ ʚʨʘʟʣʠʚʦʩʪʽ 

3.2.1 ʈʦʟʨʘʭʫʥʦʢ ʤʝʪʨʠʢʠ EPL ʥʘ ʦʩʥʦʚʽ ʧʦʛʣʠʥʘʶʯʠʭ ʤʘʨʢʽʚʩʴʢʠʭ 

ʣʘʥʮʶʛʽʚ 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʤʝʪʨʠʢʠ EPL ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʦʜʝʣʴ ʥʘ ʦʩʥʦʚʽ 

ʧʦʛʣʠʥʘʶʯʠʭ ʤʘʨʢʽʚʩʴʢʠʭ ʣʘʥʮʶʛʽʚ. ʄʝʨʝʞʘ ʩʪʘʥʽʚ ʟʣʦʚʤʠʩʥʠʢʘ S = {s , s , ..., 

s , s } ʨʦʟʙʠʚʘʻʪʴʩʷ ʥʘ ʧʝʨʝʭʽʜʥʽ ʩʪʘʥʠ Q ʪʘ ʧʦʛʣʠʥʘʶʯʠʡ ʩʪʘʥ s  (ʮʽʣʴ ʘʪʘʢʠ). 

ʁʤʦʚʽʨʥʽʩʪʴ ʧʝʨʝʭʦʜʫ ʤʽʞ ʩʪʘʥʘʤʠ s Ÿ s  ʚʠʟʥʘʯʘʻʪʴʩʷ ʯʝʨʝʟ ʥʦʨʤʘʣʽʟʦʚʘʥʽ 

ʦʮʽʥʢʠ ʝʢʩʧʣʫʘʪʦʚʘʥʦʩʪʽ CVSS: 

ὴ
ὺ

В ὺ
 

ʜʝ v ï Exploitability Subscore ʚʨʘʟʣʠʚʦʩʪʽ ʥʘ ʧʝʨʝʭʦʜʽ s Ÿ s . ʄʘʪʨʠʮʷ 

ʧʝʨʝʭʦʜʽʚ A ʤʘʻ ʚʠʛʣʷʜ ʙʣʦʯʥʦʾ ʩʪʨʫʢʪʫʨʠ, ʜʝ Q ð ʧʽʜʤʘʪʨʠʮʷ ʧʝʨʝʭʽʜʥʠʭ 

ʩʪʘʥʽʚ, ʘ ʨʷʜʢʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ s , ʫʪʚʦʨʶʶʪʴ ʧʦʛʣʠʥʘʶʯʫ ʛʨʘʥʠʮʶ [6]. 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʘ ʤʘʪʨʠʮʷ ʦʙʯʠʩʣʶʻʪʴʩʷ ʷʢ: 

ὓ Ὅ ὗ  

ʄʝʪʨʠʢʘ EPL ʜʣʷ ʧʦʯʘʪʢʦʚʦʛʦ ʩʪʘʥʫ s ð ʤʘʪʝʤʘʪʠʯʥʝ ʩʧʦʜʽʚʘʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʢʨʦʢʽʚ ʜʦ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʽ ð ʻ ʩʫʤʦʶ ʧʝʨʰʦʛʦ ʨʷʜʢʘ M: 

Ὁὖὒί ὓ  

3.2.2 ʊʝʩʪʦʚʘ ʧʝʨʝʚʽʨʢʘ ʤʝʪʦʜʫ 

ɼʣʷ ʚʝʨʠʬʽʢʘʮʽʾ ʤʝʪʦʜʫ ʪʘ ʘʥʘʣʽʟʫ ʡʦʛʦ ʯʫʪʣʠʚʦʩʪʽ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ 

ʚʣʘʩʥʠʡ ʨʦʟʨʘʭʫʥʦʢ EPL ʥʘ ʪʝʩʪʦʚʽʡ ʤʝʨʝʞʽ ʟ ʯʦʪʠʨʤʘ ʩʪʘʥʘʤʠ (s1ïs4), ʜʝ s4 ʻ 

ʧʦʛʣʠʥʘʶʯʠʤ ʩʪʘʥʦʤ ʟʣʦʚʤʠʩʥʠʢʘ. ʊʦʧʦʣʦʛʽʷ ʤʝʨʝʞʽ (ʨʠʩ. 1) ʚʽʜʧʦʚʽʜʘʻ ʤʦʜʝʣʽ 
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Kaluarachchi et al. [6, ʩ. 118]: 

 

ʈʠʩ. 1. ʊʦʧʦʣʦʛʽʷ ʤʝʨʝʞʽ 

 

ʄʝʨʝʞʘ ʤʽʩʪʠʪʴ ʜʚʦʩʪʦʨʦʥʥʽ ʧʝʨʝʭʦʜʠ ʤʽʞ ʧʨʦʤʽʞʥʠʤʠ ʚʫʟʣʘʤʠ ʪʘ 

ʻʜʠʥʠʡ ʰʣʷʭ ʜʦ ʮʽʣʴʦʚʦʛʦ ʩʪʘʥʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʜʦʩʣʽʜʠʪʠ ʯʫʪʣʠʚʽʩʪʴ ʤʝʪʨʠʢʠ 

EPL ʜʦ ʟʤʽʥʠ ʦʮʽʥʦʢ ʝʢʩʧʣʫʘʪʦʚʘʥʦʩʪʽ ʧʨʠ ʬʽʢʩʦʚʘʥʽʡ ʩʪʨʫʢʪʫʨʽ ʛʨʘʬʘ ʘʪʘʢ. 

ɺʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʩʣʫʛʫʶʪʴ ʦʮʽʥʢʠ ʝʢʩʧʣʫʘʪʦʚʘʥʦʩʪʽ (Exploitability 

Subscore) ʪʨʴʦʭ ʨʝʘʣʴʥʠʭ ʚʨʘʟʣʠʚʦʩʪʝʡ: V1 = CVE-2022-33915 (score 1.0), 

V3 = CVE-2026-8264 (score 2.8). ɿʥʘʯʝʥʥʷ V2 ʟʤʽʥʶʚʘʣʦʩʴ ʧʦʩʣʽʜʦʚʥʦ: 0.9, 1.8, 

2.2 ʪʘ 3.9 ð ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʟʨʦʩʪʘʥʥʷ ʦʮʽʥʢʠ ʜʨʫʛʦʾ ʚʨʘʟʣʠʚʦʩʪʽ ʥʘ 

EPL ʧʨʠ ʬʽʢʩʦʚʘʥʠʭ V1 ʽ V3.  

 

ʇʝʨʰʠʤ ʢʨʦʢʦʤ ʙʫʣa ʧʦʙʫʜʦʚʘ ʤʘʪʨʠʮʽ ʧʝʨʝʭʦʜʽʚ ɸ: 

ɿʽ ʩʪʘʥʫ s  ʻ ʜʚʘ ʚʠʭʦʜʠ: ʜʦ s  ʟ ʦʮʽʥʢʦʶ 1.0 ʪʘ ʜʦ s  ʟ ʦʮʽʥʢʦʶ 0.9.  

ʅʦʨʤʘʣʽʟʘʮʽʷ: p  = 1.0/(1.0+0.9) = 0.5263, p  = 0.9/1.9 = 0.4737.  

ɿʽ ʩʪʘʥʫ s : p  = 1 ī 0.0826 = 0.9174, p  = 0.0826.  

ɿʽ ʩʪʘʥʫ s : p  = 0.0725, p  = 0.7246, p  = 0.2029. 

A = 

π πȢυςφσπȢτχσχ π
π πȢωςχτπȢπψςφ π
π πȢπχςυπȢχςτφπȢςπςω
π π π ρ

 

ʇʽʜʤʘʪʨʠʮʷ Q (ʧʝʨʝʭʽʜʥʽ ʩʪʘʥʠ s , s , s ): 
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Q = 
π πȢυςφσπȢτχσχ
π πȢωςχτπȢπψςφ
π πȢπχςυπȢχςτφ

 

ʄʘʪʨʠʮʷ I ī Q: 

I ï Q = 
ρ π π
π ρ π
π π ρ

 
π πȢυςφσπȢτχσχ
π πȢωςχτπȢπψςφ
π πȢπχςυπȢχςτφ

 = 
ρ πȢυςφσπȢτχσχ
π πȢπψςφ πȢπψςφ
π πȢπχςυπȢςχυτ

 

ɺʠʟʥʘʯʥʠʢ ʤʘʪʨʠʮʽ: 

det(I ī Q) = 1 Ŀ 
πȢπψςφ πȢπψςφ
πȢπχςυπȢςχυτ

 

det(I ī Q) = 1ẗ (0.0826 ẗ 0.2754 ī (ī 0.0826) ẗ (ī0.0725)) = 0.01675954 

det(I ī Q) = 0.02274804 ī 0.0059885 = 0.01675954 

ʄʘʪʨʠʮʷ ʘʣʛʝʙʨʘʾʯʥʠʭ ʜʦʧʦʚʥʝʥʴ: 

C = 
πȢπρφψ π π
πȢρχψψ πȢςχυτπȢπχςυ
πȢπτπρπȢπψςφπȢπψςφ

 

ʊʨʘʥʩʧʦʥʦʚʘʥʘ ʤʘʪʨʠʮʷ ʜʦʧʦʚʥʝʥʴ: 

C  = 
πȢπρφψπȢρχψψπ πȢπτπρ
π πȢςχυτπȢπψςφ
π πȢπχςυπȢπψςφ

 

ʆʙʝʨʥʝʥʘ ʤʘʪʨʠʮʷ: 

M = (I ī Q) ĭ = 
Ȣ

 Ŀ C  = 
Ȣ

 Ŀ
πȢπρφψπȢρχψψπ πȢπτπρ
π πȢςχυτπȢπψςφ
π πȢπχςυπȢπψςφ

 

ρ ρπȢχπτȢωσ
π ρφȢτττȢωσ
π τȢσσ τȢωσ

 

Expected Path Length (EPL): 

EPL(s ) = M  + M  + M  = 1 + 10.70 + 4.93 = 16.63 

ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʟʘ ʥʘʚʝʜʝʥʠʭ ʦʮʽʥʦʢ ʚʨʘʟʣʠʚʦʩʪʝʡ ʟʣʦʚʤʠʩʥʠʢ ʜʦʣʘʻ ʛʨʘʬ 

ʘʪʘʢ ʫ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 16.63 ʢʨʦʢʠ. ɿʥʘʯʝʥʥʷ M  = 10.70 ʚʢʘʟʫʻ, ʱʦ ʥʘʡʙʽʣʴʰʠʡ 

ʯʘʩ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʩʪʘʥʽ s ð ʚʫʟʣʽ ʟ ʜʦʤʽʥʫʶʯʦʶ ʡʤʦʚʽʨʥʽʩʪʶ 

ʩʘʤʦʧʝʨʝʭʦʜʫ 0.9174 (ʥʠʟʴʢʘ ʝʢʩʧʣʫʘʪʦʚʘʥʽʩʪʴ V1).  

ʈʝʟʫʣʴʪʘʪʠ ʦʙʯʠʩʣʝʥʴ ʜʣʷ ʦʙʨʘʥʠʭ ʦʮʽʥʦʢ V2 (ʪʘʙʣ. 1) ʥʘʚʝʜʝʥʦ ʚ 

ʪʘʙʣʠʮʽ 1. 
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ʊʘʙʣʠʮʷ 1 

ɿʘʣʝʞʥʽʩʪʴ EPL ʚʽʜ ʟʥʘʯʝʥʥʷ ʦʮʽʥʢʠ ʚʨʘʟʣʠʚʦʩʪʽ V2 

V2 (score) CVE (V2) EPL (ʟ s1) ȹEPL ʜʦ 

ʧʦʧʝʨʝʜʥʴʦʛʦ 

0.9 CVE-2026-8220 16.63  ð  

1.8 CVE-2026-8274 10.61 ī6.02 

2.2 CVE-2026-8275 9.64 ī0.97 

3.9 CVE-2021-44530 7.93 ī1.71 

 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʟʘʣʝʞʥʽʩʪʴ EPL ʚʽʜ ʦʮʽʥʢʠ 

ʝʢʩʧʣʫʘʪʦʚʘʥʦʩʪʽ ʤʘʻ ʥʝʣʽʥʽʡʥʠʡ ʭʘʨʘʢʪʝʨ. 

ɿʦʢʨʝʤʘ, ʟʙʽʣʴʰʝʥʥʷ ʟʥʘʯʝʥʥʷ V2 ʫ ʜʽʘʧʘʟʦʥʽ 0.9-1.8 ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʨʽʟʢʦʛʦ ʟʤʝʥʰʝʥʥʷ EPL, ʦʜʥʘʢ ʧʨʠ ʧʦʜʘʣʴʰʦʤʫ ʟʨʦʩʪʘʥʥʽ ʦʮʽʥʢʠ ʪʝʤʧ ʟʤʽʥʠ 

ʧʦʩʪʫʧʦʚʦ ʟʥʠʞʫʻʪʴʩʷ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʝʬʝʢʪ ʥʘʩʠʯʝʥʥʷ: ʟʘ ʥʘʷʚʥʦʩʪʽ ʽʥʰʠʭ 

ʢʨʠʪʠʯʥʠʭ ʚʨʘʟʣʠʚʦʩʪʝʡ ʚʥʝʩʦʢ ʦʢʨʝʤʦʾ ʚʨʘʟʣʠʚʦʩʪʽ ʫ ʟʘʛʘʣʴʥʠʡ ʨʠʟʠʢ ʩʪʘʻ 

ʦʙʤʝʞʝʥʠʤ. 

ɸʥʘʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʣʷ V1 ʽʟ ʬʽʢʩʦʚʘʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ 

V2= CVE-2026-8220 (score 0.9), V3 = CVE-2026-8264 (score 2.8) (ʪʘʙʣ. 2) ʪʘ ʜʣʷ 

V3 ʽʟ ʬʽʢʩʦʚʘʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ V1 = CVE-2022-33915 (score 1.0), V2 = CVE-

2026-8220 (score 0.9) (ʪʘʙʣ. 3). 

 

ʊʘʙʣʠʮʷ 2 

ɿʘʣʝʞʥʽʩʪʴ EPL ʚʽʜ ʟʥʘʯʝʥʥʷ ʦʮʽʥʢʠ ʚʨʘʟʣʠʚʦʩʪʽ V1 

V1 (score) CVE (V1) EPL (ʟ s1) ȹEPL ʜʦ 

ʧʦʧʝʨʝʜʥʴʦʛʦ 

1 CVE-2022-33915 16.63  ð  

1.8 CVE-2026-8274 22.08 5.45 

2.2 CVE-2026-8275 24.47 2.39 

3.9 CVE-2021-44530 33.68 9.21 
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ʊʘʙʣʠʮʷ 3 

ɿʘʣʝʞʥʽʩʪʴ EPL ʚʽʜ ʟʥʘʯʝʥʥʷ ʦʮʽʥʢʠ ʚʨʘʟʣʠʚʦʩʪʽ V3 

V3 (score) CVE (V3) EPL (ʟ s1) ȹEPL ʜʦ 

ʧʦʧʝʨʝʜʥʴʦʛʦ 

2.8 CVE-2026-8264 16.63  ð  

1.8 CVE-2026-8274 21.21 4.58 

2.2 CVE-2026-8275 18.88 -2.33 

3.9 CVE-2021-44530 14.3 -4.58 

 

ɸʥʘʣʽʟ ʚʧʣʠʚʫ V1 ʧʦʢʘʟʘʚ, ʱʦ ʚʨʘʟʣʠʚʦʩʪʽ, ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʧʦʯʘʪʢʦʚʠʭ 

ʝʪʘʧʘʭ ʛʨʘʬʘ ʘʪʘʢ, ʤʘʶʪʴ ʩʫʪʪʻʚʦ ʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ EPL ʧʦʨʽʚʥʷʥʦ ʟ 

ʚʥʫʪʨʽʰʥʽʤʠ ʧʝʨʝʭʦʜʘʤʠ. ɿʤʽʥʘ ʧʘʨʘʤʝʪʨʽʚ V3 ʪʘʢʦʞ ʧʽʜʪʚʝʨʜʠʣʘ, ʱʦ ʟʥʘʯʝʥʥʷ 

EPL ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝ ʣʠʰʝ ʦʢʨʝʤʠʤʠ ʦʮʽʥʢʘʤʠ CVSS, ʘ ʡ ʩʪʨʫʢʪʫʨʦʶ ʛʨʘʬʘ 

ʘʪʘʢ ʪʘ ʨʦʟʧʦʜʽʣʦʤ ʽʤʦʚʽʨʥʦʩʪʝʡ ʧʝʨʝʭʦʜʽʚ ʤʽʞ ʩʪʘʥʘʤʠ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʨʝʟʫʣʴʪʘʪʠ ʜʝʤʦʥʩʪʨʫʶʪʴ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʠʰʝ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ CVSS-ʦʮʽʥʦʢ 

ʻ ʥʝʜʦʩʪʘʪʥʽʤ ʜʣʷ ʘʜʝʢʚʘʪʥʦʾ ʦʮʽʥʢʠ ʨʠʟʠʢʫ. ɼʣʷ ʢʦʨʝʢʪʥʦʛʦ ʘʥʘʣʽʟʫ 

ʟʘʭʠʱʝʥʦʩʪʽ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʤʽʞ ʚʨʘʟʣʠʚʦʩʪʷʤʠ ʪʘ ʾʭ 

ʧʦʣʦʞʝʥʥʷ ʫ ʛʨʘʬʽ ʘʪʘʢ. 

ɺʠʩʥʦʚʢʠ 

ʋ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʝʥʦ ʧʽʜʭʽʜ ʜʦ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʟʘʭʠʱʝʥʦʩʪʽ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ ʥʘ ʦʩʥʦʚʽ ʛʨʘʬʽʚ ʘʪʘʢ ʪʘ ʧʦʛʣʠʥʘʶʯʠʭ ʤʘʨʢʦʚʩʴʢʠʭ 

ʣʘʥʮʶʛʽʚ. ʈʦʟʛʣʷʥʫʪʦ ʧʨʠʥʮʠʧʠ ʧʦʙʫʜʦʚʠ ʩʪʦʭʘʩʪʠʯʥʦʾ ʤʦʜʝʣʽ ʤʝʨʝʞʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʮʽʥʦʢ CVSS ʪʘ ʤʝʪʨʠʢʠ ʦʯʽʢʫʚʘʥʦʾ ʜʦʚʞʠʥʠ ʰʣʷʭʫ ʘʪʘʢʠ 

(EPL). ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʯʫʪʣʠʚʦʩʪʽ EPL ʧʦʢʘʟʘʚ, ʱʦ ʚʧʣʠʚ ʦʮʽʥʦʢ 

ʝʢʩʧʣʫʘʪʦʚʘʥʦʩʪʽ ʚʨʘʟʣʠʚʦʩʪʝʡ ʥʘ ʩʢʣʘʜʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʘʪʘʢʠ ʤʘʻ ʥʝʣʽʥʽʡʥʠʡ 

ʭʘʨʘʢʪʝʨ ʽ ʩʫʪʪʻʚʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʣʦʞʝʥʥʷ ʚʨʘʟʣʠʚʦʩʪʽ ʫ ʛʨʘʬʽ ʘʪʘʢ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʤʽʥʘ ʦʢʨʝʤʦʾ ʚʨʘʟʣʠʚʦʩʪʽ ʥʝ ʟʘʚʞʜʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʨʦʧʦʨʮʽʡʥʦʾ ʟʤʽʥʠ EPL ʯʝʨʝʟ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʧʝʨʝʭʦʜʘʤʠ ʫ ʤʝʨʝʞʽ ʪʘ ʥʘʷʚʥʽʩʪʴ 

ʽʥʰʠʭ ʢʨʠʪʠʯʥʠʭ ʚʫʟʣʽʚ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʜʦʮʽʣʴʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʨʢʦʚʩʴʢʠʭ ʤʦʜʝʣʝʡ ʜʣʷ ʦʮʽʥʢʠ ʟʘʭʠʱʝʥʦʩʪʽ ʤʝʨʝʞʝʚʦʾ 
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ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʜʝʤʦʥʩʪʨʫʶʪʴ ʦʙʤʝʞʝʥʽʩʪʴ ʧʽʜʭʦʜʽʚ, ʱʦ ʙʘʟʫʶʪʴʩʷ 

ʚʠʢʣʶʯʥʦ ʥʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ CVSS-ʦʮʽʥʢʘʭ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʛʨʘʬʘ 

ʘʪʘʢ. 

ʉʇʀʉʆʂ ʃɯʊɽʈɸʊʋʈʀ 

1. NVD, National Vulnerability Database. http://nvd.nist.gov/ 

2. Alhazmi O.H., Malaiya Y.K., Ray I. Measuring, Analyzing and 

Predicting Security Vulnerabilities in Software Systems // Computers and Security 

Journal. ð 2007. ð Vol. 26. ð P. 219ï228. 

3. Noel S., Jacobs M., Kalapa P., Jajodia S. Multiple Coordinated Views 

for Network Attack Graphs // VIZSEC'05. ð 2005. ð P. 99ï106. 

4. ɻʘʣʴʯʠʥʩʴʢʠʡ, ʃ. ʖ., & ʃʠʯʠʢ, ɺ. ɺ. (2025). ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʝʣʽ 

ʤʝʨʝʞ ɹʘʻʩʘ ʜʣʷ ʨʘʥʥʴʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʟʘʛʨʦʟ ʢʽʙʝʨʘʪʘʢ ʦʙôʻʢʪʘ 

ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʠ. ʈʝʻʩʪʨʘʮʽʷ, ʟʙʝʨʽʛʘʥʥʷ ʽ ʦʙʨʦʙʢʘ ʜʘʥʠʭ, 27(2), 70-85. 

DOI: 10.35681/1560-9189.2025.27.2.345591 

5. Abraham S., Nair S. Cyber Security Analytics: A Stochastic Model for 

Security Quantification Using Absorbing Markov Chains // Journal of 

Communications. ð 2014. ð Vol. 9. ð P. 899ï907. 

6. Kaluarachchi P.K., Tsokos C.P., Rajasooriya S.M. Cybersecurity: A 

Statistical Predictive Model for the Expected Path Length // Journal of Information 

Security. ð 2016. ð Vol. 7. ð P. 112ï128. ð DOI: 10.4236/jis.2016.73008. 

  



288 

ʋɼʂ 004.62 

ɺʀʂʆʈʀʉʊɸʅʅʗ JSON-LD ɼʃʗ ʉɽʄɸʅʊʀʏʅʆɻʆ ʇʆɼɸʅʅʗ ʊɸ 

ɯʅʊɽɻʈɸʎɯɰ ɿʅɸʅʔ 

 

ɻʘʰʠʥʩʴʢʠʡ ʈʦʤʘʥ ɯʛʦʨʦʚʠʯ, 

ʟʜʦʙʫʚʘʯ ʜʨʫʛʦʛʦ (ʤʘʛʽʩʪʝʨʩʴʢʦʛʦ) ʨʽʚʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯʚʘʥʘ ʇʫʣʶʷ 

ʤ. ʊʝʨʥʦʧʽʣʴ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʋ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʦ ʚʠʢʦʨʠʩʪʘʥʥʷ JSON-LD (JavaScript Object 

Notation for Linked Data) ʜʣʷ ʩʝʤʘʥʪʠʯʥʦʛʦ ʧʦʜʘʥʥʷ ʪʘ ʽʥʪʝʛʨʘʮʽʾ ʟʥʘʥʴ. 

ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʡʦʛʦ ʦʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ: ʢʦʥʪʝʢʩʪ, ʫʥʽʢʘʣʴʥʽ ʽʜʝʥʪʠʬʽʢʘʪʦʨʠ ʪʘ 

ʪʠʧʠ ʩʫʪʥʦʩʪʝʡ. ʇʦʢʘʟʘʥʦ ʧʝʨʝʚʘʛʠ JSON-LD ʫ ʨʦʙʦʪʽ ʟ ʛʝʪʝʨʦʛʝʥʥʠʤʠ ʜʘʥʠʤʠ, 

ʧʦʙʫʜʦʚʽ ʻʜʠʥʦʾ ʤʦʜʝʣʽ ʟʥʘʥʴ ʽ ʚʠʷʚʣʝʥʥʽ ʟʚô̫ ʟʢʽʚ ʤʽʞ ʩʫʪʥʦʩʪʷʤʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: JSON-LD, ʩʝʤʘʥʪʠʯʥʝ ʧʦʜʘʥʥʷ, ʽʥʪʝʛʨʘʮʽʷ ʟʥʘʥʴ, 

ʛʝʪʝʨʦʛʝʥʥʽ ʜʘʥʽ, ʛʨʘʬ ʟʥʘʥʴ, ʤʦʜʝʣʴ ʟʥʘʥʴ. 

 

ʋ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ ʯʘʩʪʦ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʧʨʘʮʶʚʘʪʠ ʥʝ 

ʣʠʰʝ ʟ ʦʢʨʝʤʠʤʠ ʥʘʙʦʨʘʤʠ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʽʟ ʟʥʘʯʥʠʤʠ ʤʘʩʠʚʘʤʠ 

ʚʟʘʻʤʦʧʦʚô̫ ʟʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ɼʘʥʽ ʤʦʞʫʪʴ ʥʘʜʭʦʜʠʪʠ ʟ ʨʽʟʥʠʭ ʥʝʧʦʚô̫ ʟʘʥʠʭ ʤʽʞ 

ʩʦʙʦʶ ʜʞʝʨʝʣ, ʤʘʪʠ ʨʽʟʥʽ ʬʦʨʤʘʪʠ, ʩʪʨʫʢʪʫʨʫ ʪʘ ʨʽʚʝʥʴ ʜʝʪʘʣʽʟʘʮʽʾ [1]. 

ʅʘʧʨʠʢʣʘʜ, ʦʜʥʘ ʩʠʩʪʝʤʘ ʤʦʞʝ ʟʙʝʨʽʛʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʢʦʨʠʩʪʫʚʘʯʽʚ ʫ ʚʠʛʣʷʜʽ 

ʪʘʙʣʠʮʴ, ʽʥʰʘ ï ʫ JSON-ʜʦʢʫʤʝʥʪʘʭ, ʘ ʪʨʝʪʷ ï ʫ ʚʠʛʣʷʜʽ ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʦʛʦ 

ʪʝʢʩʪʫ. ʋ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʚʘʞʣʠʚʦ ʥʝ ʧʨʦʩʪʦ ʦʙô̒ ʜʥʘʪʠ ʜʘʥʽ, ʘ ʡ ʟʙʝʨʝʛʪʠ ʾʭʥʽʡ 

ʟʤʽʩʪ, ʢʦʥʪʝʢʩʪ ʪʘ ʟʚô̫ ʟʢʠ ʤʽʞ ʩʫʪʥʦʩʪʷʤʠ. 

ʉʢʣʘʜʥʠʤ ʘʩʧʝʢʪʦʤ ʻ ʨʦʙʦʪʘ ʟ ʛʝʪʝʨʦʛʝʥʥʠʤʠ ʜʘʥʠʤʠ, ʪʦʙʪʦ ʪʘʢʠʤʠ, ʱʦ 

ʦʧʠʩʫʶʪʴ ʨʽʟʥʦʪʠʧʥʽ ʦʙô̒ ʢʪʠ. ɼʦ ʥʠʭ ʤʦʞʫʪʴ ʥʘʣʝʞʘʪʠ ʣʶʜʠ, ʦʨʛʘʥʽʟʘʮʽʾ, 

ʜʦʢʫʤʝʥʪʠ, ʧʦʜʽʾ, ʧʨʦʮʝʩʠ, ʨʝʩʫʨʩʠ, ʧʨʦʜʫʢʪʠ ʘʙʦ ʽʥʰʽ ʩʫʪʥʦʩʪʽ ʧʝʚʥʦʾ 

ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ. ʊʘʢʽ ʩʫʪʥʦʩʪʽ ʤʘʶʪʴ ʨʽʟʥʫ ʧʨʠʨʦʜʫ, ʨʽʟʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ 

ʨʽʟʥʽ ʪʠʧʠ ʟʚô̫ ʟʢʽʚ ʤʽʞ ʩʦʙʦʶ [2]. ʊʦʤʫ ʜʣʷ ʾʭ ʝʬʝʢʪʠʚʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ 
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ʧʦʪʨʽʙʥʽ ʧʽʜʭʦʜʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʟʙʝʨʽʛʘʪʠ ʥʝ ʣʠʰʝ ʩʘʤʽ ʜʘʥʽ, ʘ ʡ ʾʭʥʽʡ 

ʟʤʽʩʪʦʚʠʡ ʢʦʥʪʝʢʩʪ. ʆʜʥʠʤ ʽʟ ʩʧʦʩʦʙʽʚ ʨʝʘʣʽʟʘʮʽʾ ʮʴʦʛʦ ʻ JSON-LD. ɺʽʥ ʧʦʻʜʥʫʻ 

ʟʨʫʯʥʽʩʪʴ ʟʚʠʯʘʡʥʦʛʦ JSON ʽʟ ʤʦʞʣʠʚʦʩʪʷʤʠ ʩʝʤʘʥʪʠʯʥʦʛʦ ʦʧʠʩʫ ʜʘʥʠʭ [3]. 

ɿʚʠʯʘʡʥʠʡ JSON ʜʦʙʨʝ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʩʪʨʫʢʪʫʨʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, 

ʦʜʥʘʢ ʚʽʥ ʥʝ ʟʘʚʞʜʠ ʧʦʷʩʥʶʻ, ʱʦ ʩʘʤʝ ʦʟʥʘʯʘʶʪʴ ʪʽ ʯʠ ʽʥʰʽ ʧʦʣʷ. ʅʘʧʨʠʢʣʘʜ, 

ʧʦʣʝ ñnameò ʤʦʞʝ ʦʟʥʘʯʘʪʠ ʽʤô̫  ʣʶʜʠʥʠ, ʥʘʟʚʫ ʜʦʢʫʤʝʥʪʘ, ʥʘʟʚʫ ʦʨʛʘʥʽʟʘʮʽʾ ʘʙʦ 

ʥʘʟʚʫ ʧʦʜʽʾ. JSON-LD ʜʦʟʚʦʣʷʻ ʢʦʥʢʨʝʪʠʟʫʚʘʪʠ ʟʥʘʯʝʥʥʷ ʪʘʢʠʭ ʧʦʣʽʚ ʯʝʨʝʟ 

ʩʧʝʮʽʘʣʴʥʠʡ ʢʦʥʪʝʢʩʪ [4], ʟʘʚʜʷʢʠ ʯʦʤʫ ʜʘʥʽ ʩʪʘʶʪʴ ʧʨʦʩʪʽʰʠʤʠ ʜʣʷ ʩʧʨʠʡʥʷʪʪʷ 

ʥʝ ʣʠʰʝ ʜʣʷ ʣʶʜʠʥʠ, ʘ ʡ ʜʣʷ ʢʦʤʧôʁ ʪʝʨʥʦʾ ʩʠʩʪʝʤʠ (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʷ 1 

ʇʦʨʽʚʥʷʥʥʷ JSON ʪʘ JSON-LD 

ʂʨʠʪʝʨʽʡ JSON JSON-LD 

ʆʩʥʦʚʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʇʝʨʝʜʘʯʘ ʽ ʟʙʝʨʝʞʝʥʥʷ 

ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ 

ʉʝʤʘʥʪʠʯʥʝ ʧʦʜʘʥʥʷ 

ʪʘ ʟʚô̫ ʟʫʚʘʥʥʷ ʜʘʥʠʭ 

ʆʧʠʩ ʟʥʘʯʝʥʥʷ ʧʦʣʽʚ ʆʙʤʝʞʝʥʠʡ ʏʝʨʝʟ @context 

ʇʽʜʪʨʠʤʢʘ ʫʥʽʢʘʣʴʥʠʭ 

ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ 

ʅʝ ʦʙʦʚô̫ ʟʢʦʚʘ ʈʝʘʣʽʟʦʚʘʥʦ ʯʝʨʝʟ 

@id 

ʆʧʠʩ ʪʠʧʫ ʩʫʪʥʦʩʪʽ ɿʘʟʚʠʯʘʡ 

ʥʝʬʦʨʤʘʣʴʥʠʡ 

ʈʝʘʣʽʟʦʚʘʥʦ ʯʝʨʝʟ 

@type 

ʇʦʜʘʥʥʷ ʟʚô̫ ʟʢʽʚ ʤʽʞ 

ʦʙô̒ ʢʪʘʤʠ 

ʄʦʞʣʠʚʝ, ʘʣʝ ʙʝʟ 

ʯʽʪʢʦʾ ʩʝʤʘʥʪʠʢʠ 

ʇʽʜʪʨʠʤʫʻʪʴʩʷ ʷʢ 

ʯʘʩʪʠʥʘ Linked Data 

ʇʨʠʜʘʪʥʽʩʪʴ ʜʣʷ ʛʨʘʬʽʚ ʟʥʘʥʴ ʆʙʤʝʞʝʥʘ ɺʠʩʦʢʘ 

 

ʆʩʥʦʚʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ JSON-LD ̒ @context, @id ʽ @type [5]. ʂʦʤʧʦʥʝʥʪ 

@context ʚʢʘʟʫʻ, ʷʢ ʧʦʪʨʽʙʥʦ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʧʦʣʷ ʜʦʢʫʤʝʥʪʘ; @id ʚʠʟʥʘʯʘʻ 

ʫʥʽʢʘʣʴʥʠʡ ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʩʫʪʥʦʩʪʽ ʜʣʷ ʫʥʠʢʥʝʥʥʷ ʜʫʙʣʶʚʘʥʥʷ ʦʙô̒ ʢʪʽʚ; @type 

ʟʘʜʘʻ ʪʠʧ ʩʫʪʥʦʩʪʽ, ʥʘʧʨʠʢʣʘʜ: ñʩʪʫʜʝʥʪò, ñʜʦʢʫʤʝʥʪò, ñʦʨʛʘʥʽʟʘʮʽʷò, ñʧʦʜʽʷò ʘʙʦ 

ñʝʪʘʧ ʧʨʦʮʝʩʫò. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʢʦʞʝʥ ʦʙô̒ ʢʪ ʫ ʩʠʩʪʝʤʽ ʤʘʻ ʥʝ ʣʠʰʝ ʥʘʙʽʨ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʘ ʡ ʯʽʪʢʝ ʤʽʩʮʝ ʚ ʟʘʛʘʣʴʥʽʡ ʤʦʜʝʣʽ ʟʥʘʥʴ. 

ʉʝʤʘʥʪʠʯʥʝ ʧʦʜʘʥʥʷ ʜʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ JSON-LD ̒ ʜʦʮʽʣʴʥʠʤ ʫ ʧʨʦʮʝʩʽ 

ʽʥʪʝʛʨʘʮʽʾ ʟʥʘʥʴ. ʗʢʱʦ ʜʘʥʽ ʥʘʜʭʦʜʷʪʴ ʽʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ, ʚʦʥʠ ʤʦʞʫʪʴ ʦʧʠʩʫʚʘʪʠ 

ʦʜʥʫ ʡ ʪʫ ʩʘʤʫ ʩʫʪʥʽʩʪʴ ʧʦ-ʨʽʟʥʦʤʫ. ʅʘʧʨʠʢʣʘʜ, ʚ ʦʜʥʦʤʫ ʜʞʝʨʝʣʽ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʘ ʥʘʟʚʘ ñstudentò, ʚ ʽʥʰʦʤʫ ï ñlearnerò, ʘ ʚ ʪʨʝʪʴʦʤʫ ï ñpersonò. ɹʝʟ 
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ʩʝʤʘʥʪʠʯʥʦʛʦ ʫʟʛʦʜʞʝʥʥʷ ʩʠʩʪʝʤʘ ʩʧʨʠʡʤʘʪʠʤʝ ʮʽ ʟʘʧʠʩʠ ʷʢ ʨʽʟʥʽ ʦʙô̒ ʢʪʠ. 

JSON-LD ʜʦʟʚʦʣʷʻ ʧʦʚô̫ ʟʘʪʠ ʪʘʢʽ ʦʧʠʩʠ ʟ ʻʜʠʥʠʤ ʟʤʽʩʪʦʚʠʤ ʧʦʥʷʪʪʷʤ ʽ ʪʘʢʠʤ 

ʯʠʥʦʤ ʟʤʝʥʰʠʪʠ ʨʠʟʠʢ ʜʫʙʣʶʚʘʥʥʷ ʘʙʦ ʧʦʤʠʣʢʦʚʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ. 

ʋ ʤʝʞʘʭ ʛʨʘʬʦʚʦʾ ʤʦʜʝʣʽ ʟʥʘʥʴ JSON-LD ʜʦʟʚʦʣʷʻ ʧʨʝʜʩʪʘʚʣʷʪʠ ʜʘʥʽ ʫ 

ʚʠʛʣʷʜʽ ʚʟʘʻʤʦʧʦʚô̫ ʟʘʥʠʭ ʩʫʪʥʦʩʪʝʡ. ʋ ʪʘʢʽʡ ʤʦʜʝʣʽ ʦʙô̒ ʢʪʠ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ 

ʷʢ ʚʝʨʰʠʥʠ ʛʨʘʬʘ, ʘ ʟʚô̫ ʟʢʠ ʤʽʞ ʥʠʤʠ ï ̫ ʢ ʨʝʙʨʘ. ʅʘʧʨʠʢʣʘʜ, ʫ ʥʘʚʯʘʣʴʥʽʡ 

ʧʨʝʜʤʝʪʥʽʡ ʦʙʣʘʩʪʽ ʤʦʞʥʘ ʧʦʜʘʪʠ ʪʘʢʽ ʟʚô̫ ʟʢʠ: ʩʪʫʜʝʥʪ ʧʠʰʝ ʥʘʫʢʦʚʫ ʨʦʙʦʪʫ, 

ʢʝʨʽʚʥʠʢ ʧʝʨʝʚʽʨʷʻ ʨʦʙʦʪʫ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʙʘʯʠʪʠ ʥʝ ʣʠʰʝ ʦʢʨʝʤʽ 

ʦʙô̒ ʢʪʠ, ʘ ʡ ʧʦʚʥʫ ʩʠʩʪʝʤʫ ʾʭʥʽʭ ʚʟʘʻʤʦʟʚô̫ ʟʢʽʚ (ʨʠʩ. 1). 

 

ʈʠʩ. 1. ʇʨʠʢʣʘʜ ʟʚô̫ ʟʢʽʚ ʤʽʞ ʛʝʪʝʨʦʛʝʥʥʠʤʠ ʩʫʪʥʦʩʪʷʤʠ 

 

ʇʝʨʝʚʘʛʘ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʽʩʣʷ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ ʤʦʞʥʘ 

ʚʠʷʚʣʷʪʠ ʥʝ ʣʠʰʝ ʧʨʷʤʽ, ʘ ʡ ʥʝʧʨʷʤʽ ʟʚô̫ ʟʢʠ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʩʪʫʜʝʥʪ 

ʧʦʚô̫ ʟʘʥʠʡ ʽʟ ʥʘʫʢʦʚʦʶ ʨʦʙʦʪʦʶ, ʘ ʥʘʫʢʦʚʘ ʨʦʙʦʪʘ ʧʦʚô̫ ʟʘʥʘ ʟ ʢʝʨʽʚʥʠʢʦʤ, ʪʦ 

ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ ʟʚô̫ ʟʦʢ ʤʽʞ ʩʪʫʜʝʥʪʦʤ ʽ ʢʝʨʽʚʥʠʢʦʤ. ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ, JSON-LD 

ʩʪʘʻ ʥʝ ʧʨʦʩʪʦ ʬʦʨʤʘʪʦʤ ʟʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ, ʘ ʡ ʦʩʥʦʚʦʶ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʘʥʘʣʽʟʫ ʟʥʘʥʴ. 

ɺʘʞʣʠʚʦ ʪʘʢʦʞ, ʱʦ JSON-LD ʧʽʜʪʨʠʤʫʻ ʧʦʩʪʫʧʦʚʝ ʨʦʟʰʠʨʝʥʥʷ ʤʦʜʝʣʽ. 

ʗʢʱʦ ʚ ʩʠʩʪʝʤʫ ʧʦʪʨʽʙʥʦ ʜʦʜʘʪʠ ʥʦʚʽ ʪʠʧʠ ʩʫʪʥʦʩʪʝʡ ʘʙʦ ʥʦʚʽ ʟʚô̫ ʟʢʠ, ʮʝ 

ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʙʝʟ ʧʦʚʥʦʾ ʧʝʨʝʙʫʜʦʚʠ ʚʩʽʻʾ ʩʪʨʫʢʪʫʨʠ. ʅʘʧʨʠʢʣʘʜ, ʜʦ ʚʞʝ 

ʥʘʷʚʥʦʾ ʤʦʜʝʣʽ ʤʦʞʥʘ ʜʦʜʘʪʠ ʪʘʢʽ ʦʙô̒ ʢʪʠ, ʷʢ ñʨʝʮʝʥʟʝʥʪò, ñʢʦʤʝʥʪʘʨò, ñʚʝʨʩʽʷ 

ʜʦʢʫʤʝʥʪʘò, ñʜʘʪʘ ʧʦʜʘʥʥʷò ʘʙʦ ñʨʝʟʫʣʴʪʘʪ ʟʘʭʠʩʪʫò. ʎʝ ʨʦʙʠʪʴ JSON-LD 

ʟʨʫʯʥʠʤ ʜʣʷ ʜʠʥʘʤʽʯʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʫ ʷʢʠʭ ʜʘʥʽ ʧʦʩʪʽʡʥʦ 
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ʟʤʽʥʶʶʪʴʩʷ ʪʘ ʜʦʧʦʚʥʶʶʪʴʩʷ. 

ʆʪʞʝ, JSON-LD ̒ ʝʬʝʢʪʠʚʥʠʤ ʟʘʩʦʙʦʤ ʩʝʤʘʥʪʠʯʥʦʛʦ ʧʦʜʘʥʥʷ ʪʘ 

ʽʥʪʝʛʨʘʮʽʾ ʟʥʘʥʴ. ʁʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʟʚʦʣʷʻ ʬʦʨʤʘʣʴʥʦ ʦʧʠʩʫʚʘʪʠ ʩʫʪʥʦʩʪʽ, 

ʟʘʜʘʚʘʪʠ ʾʭʥʽ ʪʠʧʠ, ʫʥʽʢʘʣʴʥʽ ʽʜʝʥʪʠʬʽʢʘʪʦʨʠ, ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʟʚô̫ ʟʢʠ. ʆʩʦʙʣʠʚʦ 

ʚʘʞʣʠʚʠʤ ʮʝʡ ʬʦʨʤʘʪ ʻ ʜʣʷ ʨʦʙʦʪʠ ʟ ʛʝʪʝʨʦʛʝʥʥʠʤʠ ʜʘʥʠʤʠ, ʦʩʢʽʣʴʢʠ ʚʽʥ 

ʜʦʧʦʤʘʛʘʻ ʫʟʛʦʜʞʫʚʘʪʠ ʨʽʟʥʽ ʜʞʝʨʝʣʘ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʬʦʨʤʫʚʘʪʠ ʻʜʠʥʫ ʤʦʜʝʣʴ 

ʟʥʘʥʴ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ JSON-LD ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʦʩʥʦʚʫ ʜʣʷ ʧʦʙʫʜʦʚʠ 

ʛʨʘʬʦʚʠʭ ʩʪʨʫʢʪʫʨ, ʚʠʷʚʣʝʥʥʷ ʧʨʠʭʦʚʘʥʠʭ ʟʚô̫ ʟʢʽʚ ʤʽʞ ʩʫʪʥʦʩʪʷʤʠ ʪʘ 

ʧʦʜʘʣʴʰʦʛʦ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ. 
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ʆʎɯʅʖɺɸʅʅʗ ɿɸʃʀʐʂʆɺʆɻʆ ʈɽʉʋʈʉʋ ɾʀʊʃʆɺʀʍ ɹʋɼɯɺɽʃʔ 

1960ï1980-ʍ ʈʆʂɯɺ ɿɸ ʈɽɿʋʃʔʊɸʊɸʄʀ ʊɽʍʅɯʏʅʀʍ ʆɹʉʊɽɾɽʅʔ 

 

ɼʘʚʠʜʦʚ ɯʛʦʨ ɯʛʦʨʦʚʠʯ, 

ʢ. ʪ. ʥ., ʜʦʮʝʥʪ 

ʇʠʰʥʠʡ ʄʘʢʩʠʤ ʉʝʨʛʽʡʦʚʠʯ 

ʩʪʫʜʝʥʪ 

ʅʅɯ çʇʨʠʜʥʽʧʨʦʚʩʴʢʘ ʜʝʨʞʘʚʥʘ ʘʢʘʜʝʤʽʷ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʘʨʭʽʪʝʢʪʫʨʠè 

ʋʢʨʘʾʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʥʘʫʢʠ ʽ ʪʝʭʥʦʣʦʛʽʡ 

ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʇiʜ ʯʘʩ ʦʙʩʪʝʞʝʥʴ ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢiʚ 1960-1980-ʭ ʨʦʢiʚ 

ʟʘʙʫʜʦʚʠ ʥʝʨiʜʢʦ ʚʠʥʠʢʘʻ ʨʦʟʙiʞʥiʩʪʴ ʤiʞ ʟʘʛʘʣʴʥʠʤ ʟʥʦʩʦʤ ʜʦ 30% ʪʘ 

ʬʦʨʤʘʣʴʥʦ çʟʘʜʦʚiʣʴʥʠʤè ʪʝʭʥʽʯʥʠʤ ʩʪʘʥʦʤ i ʨʝʘʣʴʥʠʤ ʩʪʘʥʦʤ ʦʢʨʝʤʠʭ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪiʚ, iʥʞʝʥʝʨʥʠʭ ʤʝʨʝʞ. ɸʢʪ, ʟʚʽʪ ʬiʢʩʫʻ ʧʦʪʦʯʥʠʡ ʩʪʘʥ, 

ʘʣʝ ʥʝ ʧʦʢʘʟʫʻ ʟ ʷʢʦʶ ʰʚʠʜʢiʩʪʶ ʨʦʟʚʠʚʘʶʪʴʩʷ ʜʝʬʝʢʪʠ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ, ʪʝʭʥʽʯʥʝ ʦʙʩʪʝʞʝʥʥʷ, ʪʝʤʧ ʜʝʛʨʘʜʘʮʽʾ, 

ʢʦʝʬʽʮʽʻʥʪ ʜʝʛʨʘʜʘʮʽʾ, ʩʪʨʦʢ ʩʣʫʞʙʠ. 

 

ʋ ʟʘʨʫʙiʞʥiʡ ʧʨʘʢʪʠʮi ʜʣʷ ʢiʣʴʢiʩʥʦʛʦ ʦʧʠʩʫ ʜʝʛʨʘʜʘʮiʾ ʙʫʜiʚʝʣʴ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʨiʟʥi ʧiʜʭʦʜʠ. ʌʘʢʪʦʨʥʠʡ ʤʝʪʦʜ ISO 15686-1 [1, ʩ. 44] ʚʠʟʥʘʯʘʻ 

ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʩʪʨʦʢ ʩʣʫʞʙʠ ʷʢ ʜʦʙʫʪʦʢ ʝʪʘʣʦʥʥʦʛʦ ʟʥʘʯʝʥʥʷ ʪʘ ʨʷʜʫ 

ʧʦʧʨʘʚʦʯʥʠʭ ʢʦʝʬiʮiʻʥʪiʚ. ʋ [2, ʩ 196] ʟʘʧʨʦʧʦʥʫʚʘʣʠ iʥʜʝʢʩ ʜʝʛʨʘʜʘʮiʾ Sw. 

ʆʙʠʜʚʘ ʧiʜʭʦʜʠ ʨʦʟʨʦʙʣʝʥi ʜʣʷ ʫʤʦʚ ɭʚʨʦʧʠ. ɼʣʷ ʤʘʩʦʚʠʭ ʩʝʨiʡ ʙʫʜiʚʝʣʴ 

1960-1980-ʭ ʨʦʢiʚ ʋʢʨʘʾʥʠ ʘʥʘʣʦʛiʯʥʠʭ ʢiʣʴʢiʩʥʠʭ ʜʘʥʠʭ ʫ ʚiʜʢʨʠʪʠʭ ʜʞʝʨʝʣʘʭ 

ʘʚʪʦʨʘʤ ʟʥʘʡʪʠ ʥʝ ʚʜʘʣʦʩʷ. ʎʷ ʥʝʚiʜʧʦʚiʜʥiʩʪʴ i ʩʪʘʣʘ ʧʨʠʚʦʜʦʤ ʜʣʷ ʧʨʠʡʥʷʪʪʷ 

ʩʧʨʦʱʝʥʦʛʦ ʽʥʞʝʥʝʨʥʦʛʦ ʽʥʜʠʢʘʪʦʨʘ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʦʙôʻʢʪʽʚ ʦʜʥʦʛʦ ʚʽʢʦʚʦʛʦ ʪʘ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʢʣʘʩʫ ï ʢʦʝʬiʮiʻʥʪʘ ʨiʯʥʦʛʦ ʧʨʠʨʦʩʪʫ ʟʥʦʩʫ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ 

ʦʙ'ʻʢʪʽʚ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʨʦʟʨʘʭʫʥʦʢ ʦʨiʻʥʪʦʚʥʠʭ ʟʥʘʯʝʥʴ ʨiʯʥʦʛʦ ʢʦʝʬiʮiʻʥʪʘ 

ʜʝʛʨʘʜʘʮiʾ ʂ ʜʣʷ ʜʝʷʢʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʪʠʧiʚ ʙʫʜʠʥʢʽʚ ʞʠʪʣʦʚʦʛʦ ʬʦʥʜʫ 
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1960-1980-ʭ ʨʦʢiʚ ʟʘ ʤʘʪʝʨiʘʣʘʤʠ ʪʝʭʥiʯʥʠʭ ʦʙʩʪʝʞʝʥʴ ʙʫʜiʚʝʣʴ ʤ. ɼʥiʧʨʘ. 

ɺʠʙiʨʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʤʘʪʝʨiʘʣiʚ ʪʝʭʥiʯʥʠʭ ʦʙʩʪʝʞʝʥʴ, ʚʠʢʦʥʘʥʠʭ ʫ 

ɼʥiʧʨi ʚ 2019-2022 ʨʨ. ɼʝʷʢʽ ʦʙʩʪʝʞʝʥʥʷ ʦʭʦʧʣʶʚʘʣʠ ʚʩi ʢʦʥʩʪʨʫʢʪʠʚʥi 

ʝʣʝʤʝʥʪʠ i iʥʞʝʥʝʨʥi ʤʝʨʝʞi; ʽʥʰʽ ï ʧʝʨʝʚʘʞʥʦ ʥʝʩʫʯi ʢʦʥʩʪʨʫʢʮiʾ ʧʝʨʰʦʛʦ 

ʧʦʚʝʨʭʫ i ʧiʜʚʘʣʫ. ɼʦʩʣiʜʞʝʥʥʷ ʤʘʻ ʧiʣʦʪʥʠʡ ʭʘʨʘʢʪʝʨ i ʥʝ ʧʨʝʪʝʥʜʫʻ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʥʦʨʤʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ. ʂʦʝʬiʮiʻʥʪ K ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ 

ʩʧʨʦʱʝʥʠʡ iʥʞʝʥʝʨʥʠʡ iʥʜʠʢʘʪʦʨ ʜʣʷ ʧʦʨiʚʥʷʥʥʷ ʦʙ'ʻʢʪiʚ ʦʜʥʦʛʦ ʚiʢʦʚʦʛʦ ʪʘ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʢʣʘʩʫ. ʋ ʪʘʙʣ. 1 ʥʘʚʝʜʝʥʽ ʤʘʪʝʨʽʘʣʠ ʜʣʷ 6 ʭʘʨʘʢʪʝʨʥʠʭ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʩʭʝʤ ʙʫʜʠʥʢʽʚ. 

ʊʘʙʣʠʮʷ 1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʩʪʝʞʝʥʠʭ ʦʙ'ʻʢʪiʚ (ʤ. ɼʥiʧʨʦ, 2019-2022 ʨʨ.) 

Nr ʊʠʧ ʙʫʜʽʚʣʽ (ʨʽʢ ʧʦʙʫʜʦʚʠ) 
ʌ0, % 

[3] 
ʂ, %/ʨʽʢ ʊʝʭʥʽʯʥʠʡ ʩʪʘʥ [4] ʈʽʢ ʦʙʩʪʝʞ. 

1 
ʎʝʛʣʷʥʘ 2-ʧʦʚʝʨʭʦʚʘ (1961 ʨ.), ʩʠʣʽʢʘʪʥʘ ʮʝʛʣʘ 

380 ʤʤ 
43 0,70 

ʟʘʜʦʚʽʣʴʥʠʡ (ʥʝʩʫʯʽ); 

ʦʢʨʝʤʽ ʝʣʝʤʝʥʪʠ ï 

ʥʝʧʨʠʜʘʪʥʠʡ ʜʦ 

ʝʢʩʧʣʫʘʪʘʮʽʾ 

2019 

2 
ʂʨʫʧʥʦʙʣʦʯʥʘ (ʂɹ) 5-ʧʦʚʝʨʭʦʚʘ (1960 ʨ.), 

ʢʝʨʘʤʟʠʪʦʙʝʪʦʥ 400 ʤʤ 
15 0,21 ʟʘʜʦʚʽʣʴʥʠʡ 2020 

3 
ʎʝʛʣʷʥʘ 5-ʧʦʚʝʨʭʦʚʘ (1959 ʨ.), ʩʠʣʽʢʘʪʥʘ ʮʝʛʣʘ 

510 ʤʤ 
20 0,28 ʟʘʜʦʚʽʣʴʥʠʡ 2019 

4 
ʎʝʛʣʷʥʘ 9-ʧʦʚʝʨʭʦʚʘ (1973 ʨ.), ʩʠʣʽʢʘʪʥʘ ʮʝʛʣʘ 

510 ʤʤ 
19 0,40 ʟʘʜʦʚʽʣʴʥʠʡ 2020 

5 ʂʨʫʧʥʦʧʘʥʝʣʴʥʘ (ʂʇɼ) 5-ʧʦʚʝʨʭʦʚʘ (1960 ʨ.) 21 0,34 ʟʘʜʦʚʽʣʴʥʠʡ 2021 

6 ʂʨʫʧʥʦʧʘʥʝʣʴʥʘ (ʂʇɼ) 9-ʧʦʚʝʨʭʦʚʘ (1970 ʨ.) 24 0,43 ʟʘʜʦʚʽʣʴʥʠʡ 2022 

ɿʥʦʩ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪiʚ ʫ ʢʦʞʥʦʤʫ ʟʚʽʪʽ-ʘʢʪi ʚʠʟʥʘʯʘʚʩʷ ʟʘ 

[3, ʩ. 49] i ɼʉʊʋ [5, ʩ. 23]. ɼʣʷ ʧʦʨiʚʥʷʥʥʷ ʤiʞ ʦʙ'ʻʢʪʘʤʠ ʨiʟʥʦʛʦ ʚiʢʫ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʧʦʢʘʟʥʠʢ ʂ ï ʩʝʨʝʜʥʴʦʨiʯʥʠʡ ʧʨʠʨiʩʪ ʟʥʦʩʫ: 

ʂ = ʌ0 / ʊ, 

ʜʝ ʌ0 ï ʟʘʬiʢʩʦʚʘʥʠʡ ʟʥʦʩ ʥʘ ʤʦʤʝʥʪ ʦʙʩʪʝʞʝʥʥʷ, %; ʊ ï ʪʝʨʤiʥ 

ʝʢʩʧʣʫʘʪʘʮiʾ ʚiʜ ʚʚʝʜʝʥʥʷ ʜʦ ʜʘʪʠ ʦʙʩʪʝʞʝʥʥʷ, ʨʦʢʠ. ʇʨʠ ʌ < 50% ʮʝ ʣiʥiʡʥʝ 

ʥʘʙʣʠʞʝʥʥʷ; ʧʨʠ ʚʠʱʠʭ ʟʥʘʯʝʥʥʷʭ ʜʝʛʨʘʜʘʮiʷ ʧʨʠʩʢʦʨʶʻʪʴʩʷ i ʪʦʯʥiʰʝ 

ʦʧʠʩʫʻʪʴʩʷ ʤʦʜʝʣʣʶ ʌ(t) = 100Ŀ(1-e-KĿt). ʈiʟʥʠʮʷ ʤiʞ ʥʠʤʠ ʧʨʠ ʌ < 50% ʥʝ 

ʧʝʨʝʚʠʱʫʻ 5%, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ ʧʦʭʠʙʢʠ ʚʠʤiʨʶʚʘʥʥʷ ʟʥʦʩʫ. 

ʋʩi ʦʙʩʪʝʞʝʥʥʷ ʚʠʢʦʥʘʥi ʚ ʤ. ɼʥiʧʨi, ʪʦʤʫ ʟʥʘʯʝʥʥʷ ʂ ʚʞʝ ʚiʜʦʙʨʘʞʘʶʪʴ 

ʤiʩʮʝʚʠʡ ʢʣiʤʘʪ. ʂʦʝʬiʮiʻʥʪ f ʛʨʘʜʫʩʦ-ʜʦʙʠ ʦʧʘʣʶʚʘʣʴʥʦʛʦ ʩʝʟʦʥʫ 

(ɻɼʆɼ) = 1,08 ʥʘʚʦʜʠʪʴʩʷ ʣʠʰʝ ʷʢ ʜʦʚiʜʢʦʚʠʡ: ʜʣʷ ʙʫʜiʚʝʣʴ iʥʰʦʛʦ ʤiʩʪʘ ʂ 
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ʩʣiʜ ʧʦʤʥʦʞʠʪʠ ʥʘ ʚiʜʥʦʰʝʥʥʷ ɻɼʆɼ ʮʴʦʛʦ ʤiʩʪʘ ʜʦ ɻɼʆɼ ɼʥiʧʨʘ 

(3480 ʉĿʜʦʙʘ, ʜʘʥi ʎɻʆ, ʩʝʨʝʜʥʻ 1991-2020 ʨʨ.). ɼʣʷ iʥʞʝʥʝʨʥʠʭ ʤʝʨʝʞ 

ʢiʤʘʪʠʯʥʘ ʧʦʧʨʘʚʢʘ ʥʝ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ. 

ʇʦʚʥʝ ʦʙʩʪʝʞʝʥʥʷ 2-ʧʦʚʝʨʭʦʚʦʛʦ ʙʫʜʠʥʢʫ 1961 ʨ. (ʦʙ'ʻʢʪ ˉ 1) ʜʘʣʦ 

ʥʝʩʧʦʜiʚʘʥʠʡ ʨʝʟʫʣʴʪʘʪ. ʅʝʩʫʯi ʢʦʥʩʪʨʫʢʮiʾ- ʬʫʥʜʘʤʝʥʪʠ 15%, ʩʪiʥʠ 20%, 

ʧʝʨʝʢʨʠʪʪʷ 15% ï ʟʘʛʘʣʦʤ ʫ ʟʘʜʦʚiʣʴʥʦʤʫ ʩʪʘʥi ʜʣʷ 63-ʨiʯʥʦʾ ʙʫʜiʚʣi. ɺʦʜʥʦʯʘʩ 

ʧʨʠ ʜʦʩʣiʜʞʝʥʥi ʧiʜʚʘʣʫ ʚʠʷʚʣʝʥʦ, ʱʦ ʚ ʢiʣʴʢʦʭ ʧʣʠʪʘʭ ʧʝʨʝʢʨʠʪʪʷ ʧʨʠ 

ʧʨʦʢʣʘʜʘʥʥi ʢʦʤʫʥiʢʘʮiʡ ʚʠʢʦʥʘʥʦ ʥʘʜʨiʟʠ ʙʝʪʦʥʫ i ʧʝʨʝʨiʟʘʥʦ ʩʪʝʨʞʥi ʨʦʙʦʯʦʾ 

ʘʨʤʘʪʫʨʠ, ʧʨʠ ʮʴʦʤʫ ʥiʷʢʠʭ ʧiʜʩʠʣʝʥʴ ʥʝ ʟʨʦʙʣʝʥʦ. ɹʘʣʢʦʥʥi ʦʛʦʨʦʞi ʟʤʽʱʝʥi 

ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʜʦ 150 ʤʤ ï ʚʠʭiʜ ʥʘ ʙʘʣʢʦʥʠ ʟʘʙʦʨʦʥʝʥʦ. ɺʩi iʥʞʝʥʝʨʥi ʩʠʩʪʝʤʠ 

ʤʘʶʪʴ ʟʥʦʩ 65% ʙʝʟ ʞʦʜʥʦʾ ʟʘʤiʥʠ ʟʘ 60 ʨʦʢiʚ ʧʨʠ ʥʦʨʤʘʪʠʚʥʦʤʫ ʩʪʨʦʢʫ 

ʩʣʫʞʙʠ ʪʨʫʙʦʧʨʦʚʦʜiʚ 15-30 ʨʦʢiʚ. ɼʘʥi ʧʦ ʝʣʝʤʝʥʪʘʭ ï ʫ ʪʘʙʣ. 2. 

ʊʘʙʣʠʮʷ 2 

ɿʥʦʩ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪiʚ ʪʘ iʥʞʝʥʝʨʥʠʭ ʤʝʨʝʞ 

(ʦʙ'ʻʢʪ ˉ 1, 1961 ʨ.) 

ʂʦʥʩʪʨʫʢʪʠʚʥʠʡ ʝʣʝʤʝʥʪ ɿʥʦʩ, % ʊʝʭʥʽʯʥʠʡ ʩʪʘʥ [4] ʅʦʨʤ. ʩʪʨʦʢ, ʨ. [3] ʇʨʠʤʽʪʢʘ 

ʌʫʥʜʘʤʝʥʪʠ ʩʪʽʥ 15 ɿʘʜʦʚʽʣʴʥʠʡ 100 ɿʘʤʦʯʫʚʘʥʥʷ  

ʉʪʽʥʠ ʪʘ ʧʝʨʝʛʦʨʦʜʢʠ 20 ɿʘʜʦʚʽʣʴʥʠʡ 100 ʊʨʽʱʠʥʠ ʜʦ 3 ʤʤ 

ʇʣʠʪʠ ʧʝʨʝʢʨʠʪʪʽʚ 15 ɿʘʜʦʚʽʣʴʥʠʡ 80 ɺʠʨʽʟʘʥʘ ʘʨʤʘʪʫʨʘ 

ɹʘʣʢʦʥʠ 35 ʅʝʧʨʠʜʘʪʥʠʡ 50 ɿʤʽʱʝʥʥʷ ʦʛʦʨʦʞʽ 150 ʤʤ 

ʂʦʥʩʪʨʫʢʮʽʾ ʧʦʢʨʠʪʪʷ (ʜʝʨʝʚʦ) 25 ʅʝʧʨʠʜʘʪʥʠʡ 50 ɹʽʦʧʦʰʢʦʜʞʝʥʥʷ, ʪʨʽʱʠʥʠ 

ʂʨʦʚʣʷ (ʘʟʙʝʩʪʦʮʝʤʝʥʪ) 50 ʅʝʧʨʠʜʘʪʥʠʡ 30 ɼʽʨʢʠ, ʧʨʦʪʽʢʘʥʥʷ 

ɺʽʜʤʦʩʪʢʘ 60 ʅʝʧʨʠʜʘʪʥʠʡ 15 ʈʫʡʥʫʚʘʥʥʷ, ʟʘʟʦʨʠ 

ʇʽʜʣʦʛʠ (ʜʦʰʢʠ) 25 ɿʘʜʦʚʽʣʴʥʠʡ 40 ʑʽʣʠʥʠ, ʩʪʠʨʘʥʥʷ 

ɺʽʢʥʘ / ʜʚʝʨʽ 25-30 
ʥʝʧʨʠʜʘʪʥʠʡ ʜʦ 

ʝʢʩʧʣʫʘʪʘʮʽʾ 
40 ɿʘʤʽʥʘ 

ʉʭʦʜʠ 15 ɿʘʜʦʚʽʣʴʥʠʡ 80 - 

ʉʠʩʪʝʤʘ ʦʧʘʣʝʥʥʷ 65 
ʥʝʧʨʠʜʘʪʥʠʡ ʜʦ 

ʝʢʩʧʣʫʘʪʘʮʽʾ 
30 ɹʝʟ ʟʘʤʽʥʠ ʚʽʜ 1961 ʨ. 

ɺʦʜʦʧʦʩʪʘʯʘʥʥʷ 65 
ʥʝʧʨʠʜʘʪʥʠʡ ʜʦ 

ʝʢʩʧʣʫʘʪʘʮʽʾ 
15-30 ɹʝʟ ʟʘʤʽʥʠ ʚʽʜ 1961 ʨ. 

ʂʘʥʘʣʽʟʘʮʽʷ 65 
ʥʝʧʨʠʜʘʪʥʠʡ ʜʦ 

ʝʢʩʧʣʫʘʪʘʮʽʾ 
25-40 ʊʨʽʱʠʥʠ ʯʘʚʫʥʥʠʭ ʪʨʫʙ 

ɽʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ 65 
ʥʝʧʨʠʜʘʪʥʠʡ ʜʦ 

ʝʢʩʧʣʫʘʪʘʮʽʾ 
20-30 ɹʝʟ ʟʘʤʽʥʠ ʚʽʜ 1961 ʨ. 

 

ʂ = 0,70%/ʨiʢ ʜʣʷ ʮʴʦʛʦ ʦʙ'ʻʢʪʘ ï ʟʚʘʞʝʥʝ ʟʥʘʯʝʥʥʷ ʜʚʦʭ ʨiʟʥʠʭ ʧʨʦʮʝʩiʚ: 

ʥʝʩʫʯi ʢʦʥʩʪʨʫʢʮiʾ ʜʝʛʨʘʜʫʶʪʴ ʟi ʰʚʠʜʢiʩʪʶ ʂ = 0,36%/ʨiʢ i ʤʘʶʪʴ ʟʘʧʘʩ, 
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iʥʞʝʥʝʨʥi ʤʝʨʝʞi ï ʂ = 1,11%/ʨiʢ i ʧʨʘʢʪʠʯʥʦ ʚʠʯʝʨʧʘʣʠ ʨʝʩʫʨʩ. ʈiʰʝʥʥʷ ʧʨʦ 

ʟʘʤiʥʫ ʤʝʨʝʞ ʧʨʠʡʤʘʻʪʴʩʷ ʥʝʟʘʣʝʞʥʦ ʚiʜ ʩʪʘʥʫ ʩʪiʥ. 

ʇʦ iʥʰʠʭ ʧ'ʷʪʠ ʦʙ'ʻʢʪʘʭ ʦʙʩʪʝʞʝʥʥʷ ʦʭʦʧʣʶʚʘʣʦ ʧʝʨʝʚʘʞʥʦ ʥʝʩʫʯi 

ʢʦʥʩʪʨʫʢʮiʾ. ʂʨʫʧʥʦʙʣʦʯʥʠʡ 5-ʧʦʚʝʨʭʦʚʠʡ ʙʫʜʠʥʦʢ (ʦʙ'ʻʢʪ ˉ 2) ʟʘʬiʢʩʫʚʘʚ 

ʂ = 0,21%/ʨiʢ ï ʢʝʨʘʤʟʠʪʦʙʝʪʦʥʥi ʙʣʦʢʠ 400 ʤʤ ʟi ʟʙʝʨʝʞʝʥʠʤʠ ʤʦʥʦʣiʪʥʠʤʠ 

ʰʚʘʤʠ ʜʝʛʨʘʜʫʶʪʴ ʧʦʚiʣʴʥiʰʝ ʟʘ ʮʝʛʣʷʥʫ ʢʣʘʜʢʫ ʪʦʛʦ ʞ ʚiʢʫ. ʎʝʛʣʷʥʠʡ 

5-ʧʦʚʝʨʭʦʚʠʡ ʙʫʜʠʥʦʢ (ʦʙ'ʻʢʪ ˉ 3) ʤʘʻ ʂ = 0,28%/ʨiʢ, ʮʝʛʣʷʥʠʡ 9-ʧʦʚʝʨʭʦʚʠʡ 

ʙʫʜʠʥʦʢ (ʦʙ'ʻʢʪ ˉ 4) ï ʂ = 0,40%/ʨiʢ. ʇiʜʚʠʱʝʥʠʡ ʂ = 0,43%/ʨiʢ. ʜʣʷ 

9-ʧʦʚʝʨʭʦʚʦʛʦ ʢʨʫʧʥʦʧʘʥʝʣʴʥʦʛʦ ʙʫʜʠʥʢʫ (ʦʙ'ʻʢʪ ˉ 6) ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ 

ʙiʣʴʰʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʥʘ ʩʪʠʢʠ i ʥʠʞʥi ʧʦʚʝʨʭʠ ʧʨʠ ʪiʡ ʩʘʤiʡ ʪʦʚʱʠʥi ʩʪiʥ, 

ʥʽʞ ʜʣʷ 5-ʧʦʚʝʨʭʦʚʦʛʦ (ʦʙ'ʻʢʪ ˉ 5) ï ʂ = 0,34%/ʨiʢ. ɿʚʝʜʝʥi ʜʘʥi ï ʫ ʪʘʙʣ. 3. 

ʈʦʟʨʘʭʫʥʢʦʚʠʡ ʩʪʨʦʢ ʚʠʟʥʘʯʝʥʦ ʟʘ ʘʚʪʦʨʩʴʢʦʶ ʣʽʥʽʡʥʦʶ ʝʢʩʪʨʘʧʦʣʷʮʽʻʶ: 

t= (ʌʧʦʨīʌ0)/ʂ, ʜʝ: ʌʧʦʨ ï ʧʨʠʡʥʷʪʠʡ ʧʦʨʦʛʦʚʠʡ ʟʥʦʩ; ʌ0 ï ʟʥʦʩ ʥʘ ʤʦʤʝʥʪ 

ʦʙʩʪʝʞʝʥʥʷ ʫ ʚʽʜʩʦʪʢʘʭ. ʌʦʨʤʫʣʘ ʻ ʥʘʙʣʠʞʝʥʦʶ ʽ ʩʧʨʘʚʝʜʣʠʚʘ ʧʨʠ ʌ < 50%. 

ʊʘʙʣʠʮʷ 3 

ʆʨiʻʥʪʦʚʥi ʟʥʘʯʝʥʥʷ ʂ ʟʘ ʪʠʧʘʤʠ ʙʫʜiʚʝʣʴ (ʤ. ɼʥiʧʨʦ, 2019-2022 ʨʨ.) 

ʊʠʧ ʙʫʜʽʚʣʽ 
ʂ (ʥʝʩʫʯʽ 

ʢʦʥʩʪʨ.), %/ʨʽʢ 
ʂ (ʤʝʨʝʞʽ), %/ʨʽʢ 

ʂ ʩʝʨʝʜ., 

%/ʨʽʢ 

ʈʦʟʨʘʭ. ʩʪʨʦʢ ʜʦ ʟʥʦʩʫ 

ʥʝʩʫʯʠʭ ʢʦʥʩʪʨʫʢʮʽʡ [4,6] 

ʎʝʛʣʷʥʘ 2-ʧʦʚ. (ʦʙ'ʻʢʪ 1) 0,30-0,42 1,05-1,15 0,66 ʻ ʦʢʨʝʤʽ ʝʣʝʤʝʥʪʠ 

ʂɹ 5-ʧʦʚ. (ʦʙ'ʻʢʪ 2) 0,18-0,24 0,50 0,21 ʙʣ. 70 

ʎʝʛʣʷʥʘ 5-ʧʦʚ. (ʦʙ'ʻʢʪ 3) 0,22-0,32 0,55 0,28 ʙʣ. 35 

ʎʝʛʣʷʥʘ 9-ʧʦʚ. (ʦʙ'ʻʢʪ 4) 0,37-0,43 ʥ/ʜ 0,40 ʙʣ. 28 

ʂʇɼ 5-ʧʦʚ. (ʦʙ'ʻʢʪ 5) 0,31-0,41 ʥ/ʜ 0,34 ʙʣ. 26 

ʂʇɼ 9-ʧʦʚ. (ʦʙ'ʻʢʪ 6) 0,40-0,48 ʥ/ʜ 0,43 ʙʣ. 14 

 

ʇʨʠʤiʪʢʠ: çʥ/ʜè ï ʤʝʨʝʞi ʧʨʠ ʜʘʥʠʭ ʦʙʩʪʝʞʝʥʥʷʭ ʥʝ ʦʭʦʧʣʶʚʘʣʠʩʴ. çɼʦ 

ʢʘʪ. 3è ï ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʯʘʩ (ʫ ʨʦʢʘʭ) ʜʦ ʜʦʩʷʛʥʝʥʥʷ ʟʥʦʩʫ ʥʝʩʫʯʠʭ ʢʦʥʩʪʨʫʢʮiʡ 

ʟʘ ɼʉʊʋ [4, ʩ. 74 ; 6, ʩ. 80] ʪʘʢʠʡ ʨiʚʝʥʴ ʟʥʦʩʫ ʫ ʙiʣʴʰʦʩʪi ʨʦʟʛʣʷʥʫʪʠʭ ʚʠʧʘʜʢiʚ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʝʨʝʭʦʜʦʤ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪiʚ ʜʦ ʢʘʪ. 3.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʩʪʨʦʢ ʟʘʣʝʞʠʪʴ ʥʝ ʚʽʜ ʚʽʢʫ, ʘ ʚʽʜ ʧʦʪʦʯʥʦʛʦ 

ʂ ï ʰʚʠʜʢʦʩʪ̔ ʜʝʛʨʘʜʘʮʽʾ. ʂɹ 1960 ʨʦʢʫ ʤʘʻ ʂ = 0,21%/ʨʽʢ ï ʜʫʞʝ ʧʦʚʽʣʴʥʘ 

ʜʝʛʨʘʜʘʮʽʷ, ʪʦʤʫ ʧʦʧʨʠ ʚʽʢ 64 ʨʦʢʠ ʟʘʧʘʩ ʚʝʣʠʢʠʡ. ʂʝʨʘʤʟʠʪʦʙʝʪʦʥʥʽ ʙʣʦʢʠ 

400 ʤʤ ʪʨʠʤʘʶʪʴʩʷ ʜʦʙʨʝ. ʂʇɼ 9-ʧʦʚ. 1970 ʨʦʢʫ ʤʘʻ ʂ = 0,43%/ʨʽʢ ï ʚʜʚʽʯʽ 
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ʰʚʠʜʰʝ. ʇʘʥʝʣʴʥʽ ʩʪʠʢʠ ʜʝʛʨʘʜʫʶʪʴ ʘʢʪʠʚʥʽʰʝ, ʪʦʤʫ ʟʘʧʘʩ ʤʝʥʰʠʡ ʧʦʧʨʠ 

ʤʦʣʦʜʰʠʡ ʚʽʢ. 

ʄʘʪʨʠʮʷ çʟʥʦʩ Ĭ ʪʝʤʧ ʜʝʛʨʘʜʘʮiʾè (ʪʘʙʣ. 4) ʧʦʻʜʥʫʻ ʜʚi ʥʝʟʘʣʝʞʥi 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʷʢi ʧʨʠ ʦʢʨʝʤʦʤʫ ʨʦʟʛʣʷʜi ʜʘʶʪʴ ʥʝʧʦʚʥʫ ʢʘʨʪʠʥʫ. ʆʙ'ʻʢʪʠ 

ˉ 2-5 ʧʦʪʨʘʧʣʷʶʪʴ ʫ ʥʠʞʥi ʟʦʥʠ ʤʘʪʨʠʮi (ʌ < 25%, ʂ < 0,5%/ʨiʢ), ʱʦ 

ʚiʜʧʦʚiʜʘʻ ʧʣʘʥʦʚʦʤʫ ʦʙʩʣʫʛʦʚʫʚʘʥʥʶ. ʆʙ'ʻʢʪ ˉ 6 (ʌ = 24%, ʂ = 0,43%/ʨiʢ) 

ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʤʝʞi ʟʝʣʝʥʦʾ i ʞʦʚʪʦʾ ʟʦʥ. ʆʙ'ʻʢʪ ˉ 1 ʟʘ ʥʝʩʫʯʠʤʠ 

ʢʦʥʩʪʨʫʢʮiʷʤʠ (ʌ = 43%, ʂ = 0,36%/ʨiʢ) ï ʞʦʚʪʘ ʟʦʥʘ, ʟʘ iʥʞʝʥʝʨʥʠʤʠ 

ʤʝʨʝʞʘʤʠ (ʌ = 65%, ʂ = 1,11%/ʨiʢ) ï ʯʝʨʚʦʥʘ. ʎʝʡ ʨʦʟʨʠʚ ʤiʞ çʧʘʩʧʦʨʪʦʤè 

ʙʫʜiʚʣi i ʩʪʘʥʦʤ ʾʾ ʩʠʩʪʝʤ ʻ ʪʠʧʦʚʠʤ ʜʣʷ ʙʫʜʠʥʢiʚ ʙʝʟ ʧʣʘʥʦʚʦʾ ʟʘʤiʥʠ ʤʝʨʝʞ. 

ʊʘʙʣʠʮʷ 4 

ʄʘʪʨʠʮʷ çʟʥʦʩ Ĭ ʪʝʤʧ ʜʝʛʨʘʜʘʮiʾè i ʨʝʢʦʤʝʥʜʦʚʘʥi ʟʘʭʦʜʠ 

ɿʥʦʩ / ʂ ʂ < 0,5%/ʨʽʢ ʂ 0,5-1,0%/ʨʽʢ ʂ > 1,0%/ʨʽʢ 

ʌ < 25% ʧʣʘʥʦʚʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʦʛʣʠʙʣʝʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʧʨʠʩʢʦʨʝʥʝ ʦʙʩʪʝʞʝʥʥʷ 

ʌ 25-50% ʤʦʥʽʪʦʨʠʥʛ + ʧʽʜʩʠʣʝʥʥʷ ʧʽʜʩʠʣʝʥʥʷ + ʤʝʨʝʞʽ ʨʝʥʦʚʘʮʽʷ 

ʌ > 50% ʨʝʥʦʚʘʮʽʷ ʨʝʥʦʚʘʮʽʷ / ʟʥʝʩʝʥʥʷ ʟʥʝʩʝʥʥʷ 

ɿʘ ʦʙʩʪʝʞʝʥʥʷʤʠ ʚ ɼʥiʧʨi (2019-2022 ʨʨ.) ʦʪʨʠʤʘʥʦ ʟʥʘʯʝʥʥʷ ʂ ʧʦ 

ʥʝʩʫʯʠʭ ʢʦʥʩʪʨʫʢʮiʷʭ: ʂɹ 5-ʧʦʚ. ï 0,21%/ʨiʢ; ʮʝʛʣʷʥʘ 5-ʧʦʚ. ï 0,28%/ʨiʢ; 

ʮʝʛʣʷʥʘ 9-ʧʦʚ. ï 0,40%/ʨiʢ; ʂʇɼ 5-ʧʦʚ. ï 0,34%/ʨiʢ; ʂʇɼ 9-ʧʦʚ. ï 0,43%/ʨiʢ; 

ʮʝʛʣʷʥʘ 2-ʧʦʚ. ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʝʨʝʞ ï 0,70%/ʨiʢ. ʂʦʝʬiʮiʻʥʪ K 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʩʧʨʦʱʝʥʠʡ iʥʞʝʥʝʨʥʠʡ iʥʜʠʢʘʪʦʨ ʜʣʷ ʧʦʨiʚʥʷʥʥʷ ʦʙ'ʻʢʪiʚ 

ʦʜʥʦʛʦ ʚiʢʦʚʦʛʦ ʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʢʣʘʩʫ, ʘ ʥʝ ʷʢ ʥʦʨʤʘʪʠʚʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. 

ɿʘʛʘʣʴʥʠʡ ʟʚʘʞʝʥʠʡ ʟʥʦʩ 43% ʧʦ ʥʝʩʫʯʠʭ ʢʦʥʩʪʨʫʢʮiʷʭ ʧʨʠʭʦʚʫʚʘʚ 

ʘʚʘʨiʡʥʠʡ ʩʪʘʥ ʙʘʣʢʦʥiʚ i ʢʨʠʪʠʯʥʠʡ ʟʥʦʩ ʫʩiʭ iʥʞʝʥʝʨʥʠʭ ʤʝʨʝʞ. ʈiʰʝʥʥʷ ʧʨʦ 

ʟʘʤiʥʫ ʤʝʨʝʞ ʥʝ ʟʘʣʝʞʠʪʴ ʚiʜ ʩʪʘʥʫ ʩʪiʥ i ʧʨʠʡʤʘʻʪʴʩʷ ʚʠʭʦʜʷʯʠ ʟ 

ʥʦʨʤʘʪʠʚʥʦʛʦ ʩʪʨʦʢʫ ʩʣʫʞʙʠ. 

ʄʘʪʨʠʮʷ çʟʥʦʩ Ĭ ʪʝʤʧ ʜʝʛʨʘʜʘʮiʾè ʧʨʠʜʘʪʥʘ ʜʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʘʥʘʣiʟʫ 

ʩʪʘʥʫ ʛʨʫʧʠ ʙʫʜiʚʝʣʴ. ɺʦʥʘ ʥʝ ʟʘʤiʥʶʻ ʧʨʦʝʢʪʥʠʡ ʨʦʟʨʘʭʫʥʦʢ. ɼʦʩʣiʜʞʝʥʥʷ ʤʘʻ 

ʧiʣʦʪʥʠʡ ʭʘʨʘʢʪʝʨ i ʥʝ ʧʨʝʪʝʥʜʫʻ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʥʦʨʤʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ; 

ʦʪʨʠʤʘʥi ʂ ʧʦʪʨʝʙʫʶʪʴ ʫʪʦʯʥʝʥʥʷ ʥʘ ʙiʣʴʰiʡ ʚʠʙiʨʮi. 
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ʪʨʘʥʟʘʢʮʽʡ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʥʝʪʠʧʦʚʠʭ ʩʪʨʫʢʪʫʨ ʨʫʭʫ ʢʦʰʪʽʚ. ʆʙˇʨʫʥʪʦʚʘʥʦ 

ʜʦʮʽʣʴʥʽʩʪʴ ʧʦʜʘʥʥʷ ʬʽʥʘʥʩʦʚʠʭ ʦʧʝʨʘʮʽʡ ʫ ʚʠʛʣʷʜʽ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʟʚʘʞʝʥʦʛʦ 

ʛʨʘʬʘ, ʜʝ ʚʝʨʰʠʥʘʤʠ ʻ ʫʯʘʩʥʠʢʠ ʧʝʨʝʢʘʟʽʚ, ʘ ʨʝʙʨʘʤʠ ï ʪʨʘʥʟʘʢʮʽʾ ʤʽʞ ʥʠʤʠ. 

ɺʠʟʥʘʯʝʥʦ ʦʩʥʦʚʥʽ ʛʨʫʧʠ ʪʦʧʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ 

ʜʣʷ ʘʥʘʣʽʟʫ ʬʽʥʘʥʩʦʚʠʭ ʧʦʪʦʢʽʚ: ʩʪʝʧʝʥʽ ʚʫʟʣʽʚ, ʟʚʘʞʝʥʽ ʦʙʩʷʛʠ ʚʭʦʜʫ ʡ ʚʠʭʦʜʫ, 

ʜʠʩʙʘʣʘʥʩ ʧʦʪʦʢʽʚ, ʧʦʩʝʨʝʜʥʠʮʪʚʦ, ʮʠʢʣʽʯʥʽʩʪʴ ʽ ʪʨʘʥʟʠʪʥʽʩʪʴ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ 

ʧʽʜʭʽʜ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʧʦʷʩʥʶʚʘʥʦʛʦ ʩʢʦʨʠʥʛʫ ʚʫʟʣʽʚ ʽ ʤʘʨʰʨʫʪʽʚ ʥʘ ʦʩʥʦʚʽ 

ʧʦʻʜʥʘʥʥʷ ʛʨʘʬʦʚʠʭ ʤʝʪʨʠʢ ʪʘ ʧʨʘʚʠʣ ʽʥʪʝʨʧʨʝʪʘʮʽʾ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʛʨʘʬ ʪʨʘʥʟʘʢʮʽʡ, ʨʫʭ ʢʦʰʪʽʚ, ʪʦʧʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ, 

ʬʽʥʘʥʩʦʚʠʡ ʤʦʥʽʪʦʨʠʥʛ, ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ, ʪʨʘʥʟʠʪʥʽ ʚʫʟʣʠ, ʩʢʦʨʠʥʛ. 

 

ɺʩʪʫʧ 

ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʬʽʥʘʥʩʦʚʠʭ ʦʧʝʨʘʮʽʡ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ 

ʝʣʝʢʪʨʦʥʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ɹʘʥʢʽʚʩʴʢʽ ʧʝʨʝʢʘʟʠ, ʧʣʘʪʝʞʽ ʤʽʞ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ, 

ʦʧʝʨʘʮʽʾ ʧʣʘʪʽʞʥʠʭ ʩʝʨʚʽʩʽʚ ʽ ʪʨʘʥʟʘʢʮʽʾ ʫ ʮʠʬʨʦʚʠʭ ʤʝʨʝʞʘʭ ʬʦʨʤʫʶʪʴ ʚʝʣʠʢʽ 

ʤʘʩʠʚʠ ʜʘʥʠʭ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʥʝ ʣʠʰʝ ʟʙʝʨʝʞʝʥʥʷ, ʘ ʡ ʟʤʽʩʪʦʚʥʦʛʦ ʘʥʘʣʽʟʫ. 

ʊʨʘʜʠʮʽʡʥʠʡ ʪʘʙʣʠʯʥʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʬʽʣʴʪʨʫʚʘʪʠ ʦʧʝʨʘʮʽʾ ʟʘ ʜʘʪʦʶ, ʩʫʤʦʶ, 

ʩʪʘʪʫʩʦʤ ʘʙʦ ʢʦʥʪʨʘʛʝʥʪʦʤ, ʦʜʥʘʢ ʚʽʥ ʥʝ ʟʘʚʞʜʠ ʜʘʻ ʟʤʦʛʫ ʧʦʙʘʯʠʪʠ ʟʘʛʘʣʴʥʫ 

ʩʪʨʫʢʪʫʨʫ ʨʫʭʫ ʢʦʰʪʽʚ. ʋ ʧʨʘʢʪʠʯʥʠʭ ʟʘʜʘʯʘʭ ʚʘʞʣʠʚʦ ʟʥʘʪʠ ʥʝ ʪʽʣʴʢʠ ʪʝ, ʱʦ 
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ʧʝʚʥʘ ʦʧʝʨʘʮʽʷ ʚʽʜʙʫʣʘʩʷ, ʘ ʡ ʪʝ, ʷʢʠʤ ʤʘʨʰʨʫʪʦʤ ʢʦʰʪʠ ʧʨʦʭʦʜʠʣʠ ʤʽʞ 

ʫʯʘʩʥʠʢʘʤʠ, ʷʢʽ ʚʫʟʣʠ ʚʠʢʦʥʫʚʘʣʠ ʨʦʣʴ ʧʦʩʝʨʝʜʥʠʢʽʚ, ʜʝ ʚʽʜʙʫʚʘʣʦʩʷ 

ʥʘʢʦʧʠʯʝʥʥʷ ʘʙʦ ʨʦʟʧʦʜʽʣʝʥʥʷ ʬʽʥʘʥʩʦʚʠʭ ʧʦʪʦʢʽʚ. 

ʇʨʦʙʣʝʤʘ ʘʥʘʣʽʟʫ ʨʫʭʫ ʢʦʰʪʽʚ ʻ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦʶ ʜʣʷ ʬʽʥʘʥʩʦʚʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ, ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʦʥʪʨʦʣʶ, ʘʫʜʠʪʫ ʪʘ ʚʠʷʚʣʝʥʥʷ ʧʦʪʝʥʮʽʡʥʦ 

ʨʠʟʠʢʦʚʠʭ ʦʧʝʨʘʮʽʡ. ʋ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ ʟʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʮʠʬʨʦʚʽʟʘʮʽʷ ʦʙʣʽʢʫ 

ʪʘ ʬʽʥʘʥʩʦʚʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ 

ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʪʨʘʥʟʘʢʮʽʡʥʠʭ ʜʘʥʠʭ ʽ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʢʦʥʪʨʦʣʶ [1]. 

ʇʨʠ ʮʴʦʤʫ ʧʽʜʦʟʨʽʣʽ ʘʙʦ ʥʝʪʠʧʦʚʽ ʬʽʥʘʥʩʦʚʽ ʩʭʝʤʠ ʯʘʩʪʦ ʧʨʦʷʚʣʷʶʪʴʩʷ ʥʝ ʚ 

ʦʢʨʝʤʽʡ ʪʨʘʥʟʘʢʮʽʾ, ʘ ʚ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʧʦʚôʷʟʘʥʠʭ ʧʝʨʝʢʘʟʽʚ, ʫʯʘʩʪʽ ʢʽʣʴʢʦʭ 

ʧʨʦʤʽʞʥʠʭ ʨʘʭʫʥʢʽʚ, ʰʚʠʜʢʦʤʫ ʨʦʟʧʦʜʽʣʽ ʢʦʰʪʽʚ ʘʙʦ ʮʠʢʣʽʯʥʦʤʫ ʧʦʚʝʨʥʝʥʥʽ 

ʩʫʤ ʜʦ ʧʦʧʝʨʝʜʥʽʭ ʫʯʘʩʥʠʢʽʚ [2, ʩ. 69]. 

ʆʜʥʠʤ ʽʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʨʦʟʚôʷʟʘʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʘʬʦʚʦʾ ʤʦʜʝʣʽ. ʋ ʪʘʢʽʡ ʤʦʜʝʣʽ ʫʯʘʩʥʠʢʠ ʦʧʝʨʘʮʽʡ ʧʦʜʘʶʪʴʩʷ ʷʢ 

ʚʝʨʰʠʥʠ ʛʨʘʬʘ, ʘ ʪʨʘʥʟʘʢʮʽʾ ʤʽʞ ʥʠʤʠ ï ʷʢ ʦʨʽʻʥʪʦʚʘʥʽ ʨʝʙʨʘ. ʎʝ ʜʦʟʚʦʣʷʻ 

ʘʥʘʣʽʟʫʚʘʪʠ ʨʫʭ ʢʦʰʪʽʚ ʷʢ ʮʽʣʽʩʥʫ ʤʝʨʝʞʫ ʟʚôʷʟʢʽʚ, ʘ ʥʝ ʷʢ ʥʘʙʽʨ ʽʟʦʣʴʦʚʘʥʠʭ 

ʟʘʧʠʩʽʚ. ɻʨʘʬʦʚʝ ʧʦʜʘʥʥʷ ʻ ʟʨʫʯʥʠʤ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʪʨʘʥʟʠʪʥʠʭ ʚʫʟʣʽʚ, ʢʦʨʦʪʢʠʭ 

ʮʠʢʣʽʚ, ʱʽʣʴʥʠʭ ʛʨʫʧ ʚʟʘʻʤʦʜʽʾ, ʮʝʥʪʨʘʣʴʥʠʭ ʫʯʘʩʥʠʢʽʚ ʽ ʥʝʪʠʧʦʚʠʭ ʤʘʨʰʨʫʪʽʚ 

ʨʫʭʫ ʢʦʰʪʽʚ. 

ʄʝʪʦʶ ʩʪʘʪʪʽ ʻ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʦʧʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʛʨʘʬʘ 

ʪʨʘʥʟʘʢʮʽʡ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʥʝʪʠʧʦʚʠʭ ʩʪʨʫʢʪʫʨ ʨʫʭʫ ʢʦʰʪʽʚ ʪʘ ʬʦʨʤʫʚʘʥʥʷ 

ʧʦʷʩʥʶʚʘʥʠʭ ʘʥʘʣʽʪʠʯʥʠʭ ʩʠʛʥʘʣʽʚ ʫ ʤʝʞʘʭ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ 

ʬʽʥʘʥʩʦʚʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ. 

ɻʨʘʬ ʪʨʘʥʟʘʢʮʽʡ ʤʦʞʥʘ ʧʦʜʘʪʠ ʷʢ ʦʨʽʻʥʪʦʚʘʥʠʡ ʟʚʘʞʝʥʠʡ ʛʨʘʬ G = (V, E), 

ʜʝ V ï ʤʥʦʞʠʥʘ ʫʯʘʩʥʠʢʽʚ ʧʝʨʝʢʘʟʽʚ, ʘ E ï ʤʥʦʞʠʥʘ ʪʨʘʥʟʘʢʮʽʡ ʘʙʦ ʘʛʨʝʛʦʚʘʥʠʭ 

ʟʚôʷʟʢʽʚ ʤʽʞ ʥʠʤʠ. ʗʢʱʦ ʫʯʘʩʥʠʢ A ʧʝʨʝʢʘʟʫʻ ʢʦʰʪʠ ʫʯʘʩʥʠʢʫ B, ʫ ʛʨʘʬʽ 

ʬʦʨʤʫʻʪʴʩʷ ʦʨʽʻʥʪʦʚʘʥʝ ʨʝʙʨʦ A BO. ɺʘʛʘ ʨʝʙʨʘ ʤʦʞʝ ʚʽʜʧʦʚʽʜʘʪʠ ʩʫʤʽ 

ʧʝʨʝʢʘʟʫ, ʢʽʣʴʢʦʩʪʽ ʦʧʝʨʘʮʽʡ, ʩʫʢʫʧʥʦʤʫ ʦʙʩʷʛʫ ʪʨʘʥʟʘʢʮʽʡ ʟʘ ʧʝʚʥʠʡ ʧʝʨʽʦʜ ʘʙʦ 

ʽʥʰʦʤʫ ʧʦʢʘʟʥʠʢʫ, ʱʦ ʤʘʻ ʟʥʘʯʝʥʥʷ ʜʣʷ ʘʥʘʣʽʟʫ. ɼʦʜʘʪʢʦʚʠʤʠ ʘʪʨʠʙʫʪʘʤʠ 

ʨʝʙʨʘ ʤʦʞʫʪʴ ʙʫʪʠ ʯʘʩ ʦʧʝʨʘʮʽʾ, ʚʘʣʶʪʘ, ʪʠʧ ʧʣʘʪʝʞʫ, ʢʦʤʽʩʽʷ, ʩʪʘʪʫʩ ʪʨʘʥʟʘʢʮʽʾ 
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ʪʘ ʜʞʝʨʝʣʦ ʜʘʥʠʭ. 

ʇʝʨʝʚʘʛʘ ʪʘʢʦʛʦ ʧʦʜʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʦʥʦ ʟʙʝʨʽʛʘʻ ʥʘʧʨʷʤ ʨʫʭʫ 

ʢʦʰʪʽʚ. ʅʘʧʨʷʤ ʻ ʧʨʠʥʮʠʧʦʚʠʤ ʜʣʷ ʘʥʘʣʽʟʫ ʬʽʥʘʥʩʦʚʠʭ ʧʦʪʦʢʽʚ, ʦʩʢʽʣʴʢʠ 

ʜʦʟʚʦʣʷʻ ʚʽʜʨʽʟʥʠʪʠ ʜʞʝʨʝʣʦ ʢʦʰʪʽʚ ʚʽʜ ʦʪʨʠʤʫʚʘʯʘ, ʘ ʪʘʢʦʞ ʚʠʷʚʠʪʠ ʧʨʦʤʽʞʥʽ 

ʣʘʥʢʠ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʦʜʠʥ ʚʫʟʦʣ ʦʪʨʠʤʫʻ ʟʥʘʯʥʽ ʩʫʤʠ ʚʽʜ ʢʽʣʴʢʦʭ ʫʯʘʩʥʠʢʽʚ ʽ 

ʰʚʠʜʢʦ ʧʝʨʝʢʘʟʫʻ ʾʭ ʜʘʣʽ, ʡʦʛʦ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʧʦʪʝʥʮʽʡʥʦ ʪʨʘʥʟʠʪʥʠʡ. 

ʗʢʱʦ ʢʦʰʪʠ ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ ʢʽʣʴʢʘ ʚʫʟʣʽʚ ʽ ʧʦʚʝʨʪʘʶʪʴʩʷ ʜʦ ʦʜʥʦʛʦ ʟ 

ʧʦʧʝʨʝʜʥʽʭ ʫʯʘʩʥʠʢʽʚ, ʫ ʛʨʘʬʽ ʚʠʥʠʢʘʻ ʮʠʢʣ, ʷʢʠʡ ʪʘʢʦʞ ʤʦʞʝ ʧʦʪʨʝʙʫʚʘʪʠ 

ʜʦʜʘʪʢʦʚʦʾ ʧʝʨʝʚʽʨʢʠ. 

ɼʣʷ ʧʨʘʢʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝ ʦʜʥʫ ʤʝʪʨʠʢʫ, ʘ 

ʩʠʩʪʝʤʫ ʪʦʧʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʇʝʨʰʫ ʛʨʫʧʫ ʩʪʘʥʦʚʣʷʪʴ ʣʦʢʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ 

ʘʢʪʠʚʥʦʩʪʽ ʚʫʟʣʽʚ. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ ʚʭʽʜʥʠʡ ʩʪʝʧʽʥʴ, ʚʠʭʽʜʥʠʡ ʩʪʝʧʽʥʴ, ʢʽʣʴʢʽʩʪʴ 

ʫʥʽʢʘʣʴʥʠʭ ʢʦʥʪʨʘʛʝʥʪʽʚ, ʩʫʤʘʨʥʠʡ ʚʭʽʜʥʠʡ ʧʦʪʽʢ ʽ ʩʫʤʘʨʥʠʡ ʚʠʭʽʜʥʠʡ ʧʦʪʽʢ. 

ɺʭʽʜʥʠʡ ʩʪʝʧʽʥʴ ʧʦʢʘʟʫʻ, ʚʽʜ ʩʢʽʣʴʢʦʭ ʫʯʘʩʥʠʢʽʚ ʚʫʟʦʣ ʦʪʨʠʤʫʚʘʚ ʢʦʰʪʠ, ʘ 

ʚʠʭʽʜʥʠʡ ï ʩʢʽʣʴʢʦʤ ʫʯʘʩʥʠʢʘʤ ʚʽʥ ʾʭ ʧʝʨʝʢʘʟʫʚʘʚ. ʗʢʱʦ ʚʫʟʦʣ ʤʘʻ ʚʠʩʦʢʠʡ 

ʚʠʭʽʜʥʠʡ ʩʪʝʧʽʥʴ ʽ ʟʥʘʯʥʠʡ ʦʙʩʷʛ ʚʠʭʽʜʥʠʭ ʧʝʨʝʢʘʟʽʚ, ʮʝ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ 

ʨʦʟʧʦʜʽʣʝʥʥʷ ʢʦʰʪʽʚ. ʗʢʱʦ ʞ ʚʠʩʦʢʠʤʠ ʻ ʚʭʽʜʥʽ ʧʦʢʘʟʥʠʢʠ, ʚʫʟʦʣ ʤʦʞʝ 

ʚʠʢʦʥʫʚʘʪʠ ʨʦʣʴ ʢʦʥʮʝʥʪʨʘʪʦʨʘ. 

ɼʨʫʛʫ ʛʨʫʧʫ ʧʦʢʘʟʥʠʢʽʚ ʩʪʘʥʦʚʣʷʪʴ ʧʦʟʠʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɼʦ ʥʠʭ 

ʥʘʣʝʞʘʪʴ ʧʦʩʝʨʝʜʥʠʮʪʚʦ, ʙʣʠʟʴʢʽʩʪʴ ʜʦ ʽʥʰʠʭ ʚʫʟʣʽʚ, ʫʯʘʩʪʴ ʫ ʢʦʨʦʪʢʠʭ ʰʣʷʭʘʭ 

ʽ ʟʥʘʯʫʱʽʩʪʴ ʚʫʟʣʘ ʜʣʷ ʟʚôʷʟʥʦʩʪʽ ʛʨʘʬʘ. ʇʦʢʘʟʥʠʢ ʧʦʩʝʨʝʜʥʠʮʪʚʘ ʻ ʦʩʦʙʣʠʚʦ 

ʢʦʨʠʩʥʠʤ, ʦʩʢʽʣʴʢʠ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʚʫʟʣʠ, ʯʝʨʝʟ ʷʢʽ ʧʨʦʭʦʜʠʪʴ ʟʥʘʯʥʘ 

ʢʽʣʴʢʽʩʪʴ ʤʘʨʰʨʫʪʽʚ ʤʽʞ ʽʥʰʠʤʠ ʫʯʘʩʥʠʢʘʤʠ. ʋ ʬʽʥʘʥʩʦʚʦʤʫ ʢʦʥʪʝʢʩʪʽ ʪʘʢʽ 

ʚʫʟʣʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʘʞʣʠʚʠʤʠ ʧʦʩʝʨʝʜʥʠʢʘʤʠ ʨʫʭʫ ʢʦʰʪʽʚ. ɺʦʜʥʦʯʘʩ ʚʠʩʦʢʝ 

ʟʥʘʯʝʥʥʷ ʧʦʩʝʨʝʜʥʠʮʪʚʘ ʩʘʤʝ ʧʦ ʩʦʙʽ ʥʝ ʻ ʜʦʢʘʟʦʤ ʧʦʨʫʰʝʥʥʷ, ʙʦ ʮʝʥʪʨʘʣʴʥʫ 

ʧʦʟʠʮʽʶ ʤʦʞʫʪʴ ʤʘʪʠ ʡ ʣʝʛʽʪʠʤʥʽ ʫʯʘʩʥʠʢʠ, ʥʘʧʨʠʢʣʘʜ ʧʣʘʪʽʞʥʽ ʩʝʨʚʽʩʠ, ʚʝʣʠʢʽ 

ʧʦʩʪʘʯʘʣʴʥʠʢʠ ʘʙʦ ʢʦʨʧʦʨʘʪʠʚʥʽ ʨʘʭʫʥʢʠ. 

ʊʨʝʪʶ ʛʨʫʧʫ ʩʪʘʥʦʚʣʷʪʴ ʩʪʨʫʢʪʫʨʥʽ ʦʟʥʘʢʠ ʣʦʢʘʣʴʥʦʛʦ ʦʪʦʯʝʥʥʷ. ʉʶʜʠ 

ʚʭʦʜʷʪʴ ʱʽʣʴʥʽʩʪʴ ʟʚôʷʟʢʽʚ ʤʽʞ ʩʫʩʽʜʘʤʠ ʚʫʟʣʘ, ʥʘʷʚʥʽʩʪʴ ʢʦʨʦʪʢʠʭ ʮʠʢʣʽʚ, 

ʧʦʚʪʦʨʶʚʘʥʽʩʪʴ ʤʘʨʰʨʫʪʽʚ ʽ ʫʯʘʩʪʴ ʫ ʩʧʽʣʴʥʦʪʘʭ. ʊʘʢʽ ʦʟʥʘʢʠ ʜʦʟʚʦʣʷʶʪʴ 
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ʘʥʘʣʽʟʫʚʘʪʠ ʥʝ ʪʽʣʴʢʠ ʦʢʨʝʤʦʛʦ ʫʯʘʩʥʠʢʘ, ʘ ʡ ʛʨʫʧʫ ʧʦʚôʷʟʘʥʠʭ ʚʫʟʣʽʚ. ʎʝ 

ʚʘʞʣʠʚʦ ʪʦʤʫ, ʱʦ ʥʝʪʠʧʦʚʽ ʩʭʝʤʠ ʨʫʭʫ ʢʦʰʪʽʚ ʯʘʩʪʦ ʬʦʨʤʫʶʪʴʩʷ ʷʢ ʛʨʫʧʦʚʘ 

ʚʟʘʻʤʦʜʽʷ, ʘ ʥʝ ʷʢ ʜʽʷ ʦʜʥʦʛʦ ʨʘʭʫʥʢʫ [3], [4]. 

ʆʢʨʝʤʦ ʪʨʝʙʘ ʚʨʘʭʦʚʫʚʘʪʠ ʯʘʩʦʚʠʡ ʘʩʧʝʢʪ. ʊʨʘʥʟʘʢʮʽʡʥʠʡ ʛʨʘʬ ʥʝ ʻ 

ʩʪʘʪʠʯʥʠʤ: ʩʪʨʫʢʪʫʨʘ ʟʚôʷʟʢʽʚ ʟʤʽʥʶʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʧʝʨʽʦʜʫ, ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʦʧʝʨʘʮʽʡ ʽ ʧʦʚʝʜʽʥʢʠ ʫʯʘʩʥʠʢʽʚ. ʊʦʤʫ ʜʦʮʽʣʴʥʦ ʙʫʜʫʚʘʪʠ ʥʝ ʣʠʰʝ ʦʜʠʥ 

ʟʘʛʘʣʴʥʠʡ ʛʨʘʬ, ʘ ʡ ʯʘʩʦʚʽ ʧʽʜʛʨʘʬʠ ʟʘ ʜʥʷʤʠ, ʪʠʞʥʷʤʠ ʘʙʦ ʽʥʰʠʤʠ 

ʽʥʪʝʨʚʘʣʘʤʠ. ʎʝ ʜʘʻ ʟʤʦʛʫ ʧʦʙʘʯʠʪʠ, ʢʦʣʠ ʩʘʤʝ ʚʠʥʠʢʘʻ ʥʝʪʠʧʦʚʘ ʘʢʪʠʚʥʽʩʪʴ, ʯʠ 

ʻ ʚʦʥʘ ʨʘʟʦʚʦʶ, ʯʠ ʧʦʚʪʦʨʶʻʪʴʩʷ, ʘ ʪʘʢʦʞ ʷʢ ʟʤʽʥʶʻʪʴʩʷ ʨʦʣʴ ʦʢʨʝʤʠʭ ʚʫʟʣʽʚ ʫ 

ʯʘʩʽ. ʅʘʧʨʠʢʣʘʜ, ʚʫʟʦʣ ʤʦʞʝ ʙʫʪʠ ʟʚʠʯʘʡʥʠʤ ʦʪʨʠʤʫʚʘʯʝʤ ʫʧʨʦʜʦʚʞ ʪʨʠʚʘʣʦʛʦ 

ʧʝʨʽʦʜʫ, ʘʣʝ ʚ ʦʢʨʝʤʦʤʫ ʯʘʩʦʚʦʤʫ ʚʽʢʥʽ ʨʘʧʪʦʚʦ ʧʝʨʝʪʚʦʨʠʪʠʩʷ ʥʘ ʘʢʪʠʚʥʦʛʦ 

ʧʦʩʝʨʝʜʥʠʢʘ ʘʙʦ ʜʞʝʨʝʣʦ ʤʘʩʦʚʠʭ ʧʝʨʝʢʘʟʽʚ. 

ɼʣʷ ʧʨʘʢʪʠʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʦʧʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʧʦʚôʷʟʘʥʽ ʟ ʧʨʘʚʠʣʘʤʠ ʽʥʪʝʨʧʨʝʪʘʮʽʾ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʚʫʟʦʣ ʤʘʻ ʟʥʘʯʥʠʡ 

ʚʠʭʽʜʥʠʡ ʧʦʪʽʢ, ʚʠʩʦʢʠʡ ʚʠʭʽʜʥʠʡ ʩʪʝʧʽʥʴ ʽ ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʢʽʣʴʢʦʭ ʢʦʨʦʪʢʠʭ 

ʤʘʨʰʨʫʪʘʭ, ʩʠʩʪʝʤʘ ʤʦʞʝ ʧʦʟʥʘʯʠʪʠ ʡʦʛʦ ʷʢ ʚʫʟʦʣ ʽʟ ʧʦʪʝʥʮʽʡʥʦʶ ʦʟʥʘʢʦʶ 

ʨʦʟʧʦʜʽʣʝʥʥʷ ʢʦʰʪʽʚ. ʗʢʱʦ ʚʫʟʦʣ ʤʘʻ ʚʠʩʦʢʠʡ ʚʭʽʜʥʠʡ ʧʦʪʽʢ ʽ ʥʝʚʝʣʠʢʫ 

ʢʽʣʴʢʽʩʪʴ ʧʦʜʘʣʴʰʠʭ ʧʝʨʝʢʘʟʽʚ, ʚʽʥ ʤʦʞʝ ʙʫʪʠ ʧʦʟʥʘʯʝʥʠʡ ʷʢ ʢʦʥʮʝʥʪʨʘʪʦʨ. 

ʗʢʱʦ ʚʫʟʦʣ ʤʘʻ ʧʨʠʙʣʠʟʥʦ ʟʙʘʣʘʥʩʦʚʘʥʽ ʚʭʽʜʥʽ ʪʘ ʚʠʭʽʜʥʽ ʩʫʤʠ, ʘʣʝ ʢʦʨʦʪʢʠʡ 

ʯʘʩʦʚʠʡ ʽʥʪʝʨʚʘʣ ʤʽʞ ʦʪʨʠʤʘʥʥʷʤ ʽ ʧʦʜʘʣʴʰʠʤ ʧʝʨʝʢʘʟʦʤ ʢʦʰʪʽʚ, ʚʽʥ ʤʦʞʝ 

ʙʫʪʠ ʚʠʟʥʘʯʝʥʠʡ ʷʢ ʪʨʘʥʟʠʪʥʠʡ. 

ʊʘʙʣʠʮʷ 1 

ʊʦʧʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʛʨʘʬʘ ʪʨʘʥʟʘʢʮʽʡ ʜʣʷ ʘʥʘʣʽʟʫ ʨʫʭʫ ʢʦʰʪʽʚ 

ɻʨʫʧʘ ʧʦʢʘʟʥʠʢʽʚ ʇʨʠʢʣʘʜʠ ʧʦʢʘʟʥʠʢʽʚ ɸʥʘʣʽʪʠʯʥʝ ʟʥʘʯʝʥʥʷ 

ʃʦʢʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ 
in-degree, out-degree, ʢʽʣʴʢʽʩʪʴ 

ʢʦʥʪʨʘʛʝʥʪʽʚ 

ɺʠʟʥʘʯʝʥʥʷ ʜʞʝʨʝʣ, ʦʪʨʠʤʫʚʘʯʽʚ ʽ 

ʚʫʟʣʽʚ ʽʟ ʚʠʩʦʢʦʶ ʘʢʪʠʚʥʽʩʪʶ 

ɿʚʘʞʝʥʽ ʧʦʪʦʢʠ 
ʩʫʤʘ ʚʭʦʜʫ, ʩʫʤʘ ʚʠʭʦʜʫ, ʜʠʩʙʘʣʘʥʩ 

ʧʦʪʦʢʽʚ 

ʆʮʽʥʶʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʘʙʦ 

ʨʦʟʧʦʜʽʣʝʥʥʷ ʢʦʰʪʽʚ 

ʇʦʟʠʮʽʡʥʽ ʤʝʪʨʠʢʠ betweenness, closeness, PageRank 
ɺʠʷʚʣʝʥʥʷ ʧʦʩʝʨʝʜʥʠʢʽʚ ʽ ʩʪʨʫʢʪʫʨʥʦ 

ʚʘʞʣʠʚʠʭ ʚʫʟʣʽʚ 

ʃʦʢʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ 
ʮʠʢʣʠ, ʱʽʣʴʥʽʩʪʴ ʦʪʦʯʝʥʥʷ, 

ʧʦʚʪʦʨʶʚʘʥʽ ʤʘʨʰʨʫʪʠ 

ɺʠʷʚʣʝʥʥʷ ʛʨʫʧʦʚʠʭ ʘʙʦ ʥʝʪʠʧʦʚʠʭ 

ʩʭʝʤ ʚʟʘʻʤʦʜʽʾ 

ʏʘʩʦʚʽ ʦʟʥʘʢʠ 
ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʢʘʟʫ, ʘʢʪʠʚʥʽʩʪʴ ʫ 

ʯʘʩʦʚʦʤʫ ʚʽʢʥʽ 

ɺʠʷʚʣʝʥʥʷ ʢʦʨʦʪʢʠʭ ʪʨʘʥʟʠʪʥʠʭ ʩʝʨʽʡ 

ʪʘ ʟʤʽʥ ʧʦʚʝʜʽʥʢʠ 
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ʅʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 1 ʧʦʢʘʟʥʠʢʠ ʥʝ ʧʦʚʠʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʽʟʦʣʴʦʚʘʥʦ. 

ʅʘʧʨʠʢʣʘʜ, ʚʠʩʦʢʠʡ ʦʙʩʷʛ ʪʨʘʥʟʘʢʮʽʡ ʤʦʞʝ ʙʫʪʠ ʥʦʨʤʘʣʴʥʠʤ ʜʣʷ ʚʝʣʠʢʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ, ʙʘʥʢʫ ʘʙʦ ʧʣʘʪʽʞʥʦʛʦ ʩʝʨʚʽʩʫ. ʊʘʢ ʩʘʤʦ ʫʯʘʩʪʴ ʫ ʙʘʛʘʪʴʦʭ 

ʤʘʨʰʨʫʪʘʭ ʥʝ ʟʘʚʞʜʠ ʦʟʥʘʯʘʻ ʨʠʟʠʢʦʚʫ ʧʦʚʝʜʽʥʢʫ. ʊʦʤʫ ʝʬʝʢʪʠʚʥʽʰʠʤ ʻ 

ʢʦʤʙʽʥʦʚʘʥʠʡ ʧʽʜʭʽʜ, ʟʘ ʷʢʦʛʦ ʩʠʩʪʝʤʘ ʚʨʘʭʦʚʫʻ ʢʽʣʴʢʘ ʧʦʢʘʟʥʠʢʽʚ ʦʜʥʦʯʘʩʥʦ. ʋ 

ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʬʦʨʤʫʻʪʴʩʷ ʽʥʪʝʛʨʘʣʴʥʠʡ ʩʢʦʨʠʥʛ ʚʫʟʣʘ ʘʙʦ ʤʘʨʰʨʫʪʫ. ʊʘʢʠʡ 

ʩʢʦʨʠʥʛ ʥʝ ʻ ʦʩʪʘʪʦʯʥʠʤ ʚʠʩʥʦʚʢʦʤ ʧʨʦ ʧʦʨʫʰʝʥʥʷ, ʘʣʝ ʚʽʥ ʜʦʧʦʤʘʛʘʻ 

ʨʘʥʞʫʚʘʪʠ ʦʙôʻʢʪʠ ʟʘ ʧʨʽʦʨʠʪʝʪʦʤ ʧʝʨʝʚʽʨʢʠ. 

ʇʨʘʢʪʠʯʥʘ ʩʪʨʫʢʪʫʨʘ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʪʘʢʽ ʤʦʜʫʣʽ: 

ʽʤʧʦʨʪ ʪʨʘʥʟʘʢʮʽʡʥʠʭ ʜʘʥʠʭ, ʦʯʠʱʝʥʥʷ ʪʘ ʥʦʨʤʘʣʽʟʘʮʽʷ, ʧʦʙʫʜʦʚʘ ʛʨʘʬʘ, 

ʘʛʨʝʛʘʮʽʷ ʨʝʙʝʨ, ʨʦʟʨʘʭʫʥʦʢ ʪʦʧʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʘʚʠʣ ʙʘʟʠ 

ʟʥʘʥʴ, ʬʦʨʤʫʚʘʥʥʷ ʩʧʦʚʽʱʝʥʴ ʽ ʧʦʙʫʜʦʚʘ ʟʚʽʪʽʚ. ʅʘ ʝʪʘʧʽ ʽʤʧʦʨʪʫ ʩʠʩʪʝʤʘ 

ʦʪʨʠʤʫʻ ʪʘʙʣʠʮʶ ʦʧʝʨʘʮʽʡ ʽʟ ʧʦʣʷʤʠ: ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʪʨʘʥʟʘʢʮʽʾ, ʜʘʪʘ, 

ʚʽʜʧʨʘʚʥʠʢ, ʦʪʨʠʤʫʚʘʯ, ʩʫʤʘ, ʚʘʣʶʪʘ, ʢʦʤʽʩʽʷ, ʪʠʧ ʦʧʝʨʘʮʽʾ ʪʘ ʩʪʘʪʫʩ. ɼʘʣʽ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʚʽʨʢʘ ʢʦʨʝʢʪʥʦʩʪʽ ʜʘʥʠʭ, ʫʩʫʥʝʥʥʷ ʥʝʧʦʚʥʠʭ ʟʘʧʠʩʽʚ ʽ 

ʧʨʠʚʝʜʝʥʥʷ ʬʦʨʤʘʪʽʚ ʜʦ ʻʜʠʥʦʛʦ ʚʠʛʣʷʜʫ. 

ʇʽʩʣʷ ʮʴʦʛʦ ʩʠʩʪʝʤʘ ʙʫʜʫʻ ʛʨʘʬ ʽ ʨʦʟʨʘʭʦʚʫʻ ʤʝʪʨʠʢʠ. ɼʣʷ ʥʝʚʝʣʠʢʠʭ ʽ 

ʩʝʨʝʜʥʽʭ ʥʘʙʦʨʽʚ ʜʘʥʠʭ ʤʦʞʣʠʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ Python-ʙʽʙʣʽʦʪʝʢ pandas ʽ 

NetworkX. ɼʣʷ ʙʽʣʴʰʠʭ ʛʨʘʬʽʚ ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʦʧʪʠʤʽʟʦʚʘʥʽ ʛʨʘʬʦʚʽ 

ʙʽʙʣʽʦʪʝʢʠ ʘʙʦ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʛʨʘʬʦʚʽ ʙʘʟʠ ʜʘʥʠʭ. ʈʝʟʫʣʴʪʘʪʦʤ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʻ 

ʪʘʙʣʠʮʷ ʚʫʟʣʽʚ ʽʟ ʨʦʟʨʘʭʦʚʘʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʩʧʠʩʦʢ ʧʦʪʝʥʮʽʡʥʦ ʥʝʪʠʧʦʚʠʭ 

ʤʘʨʰʨʫʪʽʚ, ʧʝʨʝʣʽʢ ʮʠʢʣʽʚ, ʘ ʪʘʢʦʞ ʧʦʷʩʥʝʥʥʷ, ʷʢʝ ʧʨʘʚʠʣʦ ʩʧʨʘʮʶʚʘʣʦ ʜʣʷ 

ʢʦʞʥʦʛʦ ʚʫʟʣʘ ʘʙʦ ʬʨʘʛʤʝʥʪʘ ʛʨʘʬʘ. 

ɼʣʷ ʽʣʶʩʪʨʘʮʽʾ ʤʦʞʥʘ ʨʦʟʛʣʷʥʫʪʠ ʩʧʨʦʱʝʥʠʡ ʧʨʠʢʣʘʜ. ʅʝʭʘʡ ʫ ʛʨʘʬʽ ʻ 

ʚʫʟʣʠ A, B, C, D ʪʘ E. ɺʫʟʦʣ A ʧʝʨʝʢʘʟʫʻ ʢʦʰʪʠ ʚʫʟʣʘʤ B ʽ C, B ʧʝʨʝʢʘʟʫʻ 

ʢʦʰʪʠ D, C ʪʘʢʦʞ ʧʝʨʝʢʘʟʫʻ ʢʦʰʪʠ D, D ʧʝʨʝʢʘʟʫʻ ʢʦʰʪʠ E, ʘ E ʧʦʚʝʨʪʘʻ 

ʯʘʩʪʠʥʫ ʢʦʰʪʽʚ ʜʦ B. ʋ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʩʠʩʪʝʤʘ ʤʦʞʝ ʚʠʟʥʘʯʠʪʠ A ʷʢ ʜʞʝʨʝʣʦ 

ʚʠʭʽʜʥʦʛʦ ʧʦʪʦʢʫ, D ʷʢ ʪʨʘʥʟʠʪʥʠʡ ʚʫʟʦʣ, B ʷʢ ʚʫʟʦʣ ʽʟ ʚʠʩʦʢʠʤ ʚʭʽʜʥʠʤ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʘ ʤʘʨʰʨʫʪ B  OD  OE BO ʷʢ ʮʠʢʣ.  

ʇʦʨʽʚʥʷʥʦ ʟ ʧʨʦʩʪʠʤ ʪʘʙʣʠʯʥʠʤ ʘʥʘʣʽʟʦʤ, ʛʨʘʬʦʚʠʡ ʧʽʜʭʽʜ ʤʘʻ ʢʽʣʴʢʘ 
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ʧʝʨʝʚʘʛ. ʇʦ-ʧʝʨʰʝ, ʚʽʥ ʟʙʝʨʽʛʘʻ ʥʘʧʨʷʤ ʽ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʨʫʭʫ ʢʦʰʪʽʚ. ʇʦ-ʜʨʫʛʝ, 

ʚʽʥ ʜʦʟʚʦʣʷʻ ʦʮʽʥʶʚʘʪʠ ʨʦʣʴ ʫʯʘʩʥʠʢʘ ʚ ʤʝʨʝʞʽ, ʘ ʥʝ ʣʠʰʝ ʡʦʛʦ ʦʢʨʝʤʽ ʦʧʝʨʘʮʽʾ. 

ʇʦ-ʪʨʝʪʻ, ʚʽʥ ʩʪʚʦʨʶʻ ʦʩʥʦʚʫ ʜʣʷ ʧʦʷʩʥʶʚʘʥʦʛʦ ʘʥʘʣʽʟʫ, ʦʩʢʽʣʴʢʠ ʢʦʞʝʥ ʩʠʛʥʘʣ 

ʤʦʞʥʘ ʧʦʚôʷʟʘʪʠ ʟ ʢʦʥʢʨʝʪʥʦʶ ʩʪʨʫʢʪʫʨʥʦʶ ʦʟʥʘʢʦʶ: ʮʠʢʣʦʤ, ʪʨʘʥʟʠʪʥʠʤ 

ʤʘʨʰʨʫʪʦʤ, ʚʠʩʦʢʠʤ ʧʦʩʝʨʝʜʥʠʮʪʚʦʤ ʘʙʦ ʜʠʩʙʘʣʘʥʩʦʤ ʧʦʪʦʢʽʚ. ʇʦ-ʯʝʪʚʝʨʪʝ, 

ʪʘʢʘ ʤʦʜʝʣʴ ʤʦʞʝ ʙʫʪʠ ʨʦʟʰʠʨʝʥʘ ʤʝʪʦʜʘʤʠ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʟʦʢʨʝʤʘ 

ʛʨʘʬʦʚʠʤʠ ʥʝʡʨʦʥʥʠʤʠ ʤʝʨʝʞʘʤʠ ʘʙʦ ʘʣʛʦʨʠʪʤʘʤʠ ʧʦʙʫʜʦʚʠ ʚʝʢʪʦʨʥʠʭ 

ʧʨʝʜʩʪʘʚʣʝʥʴ ʚʫʟʣʽʚ [5], [6]. 

ʈʘʟʦʤ ʽʟ ʪʠʤ ʛʨʘʬʦʚʠʡ ʧʽʜʭʽʜ ʤʘʻ ʽ ʧʝʚʥʽ ʦʙʤʝʞʝʥʥʷ. ʗʢʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʚʥʦʪʠ ʡ ʢʦʨʝʢʪʥʦʩʪʽ ʚʭʽʜʥʠʭ ʜʘʥʠʭ. ʗʢʱʦ ʯʘʩʪʠʥʘ ʪʨʘʥʟʘʢʮʽʡ 

ʚʽʜʩʫʪʥʷ ʘʙʦ ʥʝʧʨʘʚʠʣʴʥʦ ʧʦʚôʷʟʘʥʘ ʟ ʫʯʘʩʥʠʢʘʤʠ, ʩʪʨʫʢʪʫʨʘ ʛʨʘʬʘ ʤʦʞʝ ʙʫʪʠ 

ʩʧʦʪʚʦʨʝʥʘ. ʂʨʽʤ ʪʦʛʦ, ʚʠʩʦʢʽ ʟʥʘʯʝʥʥʷ ʪʦʧʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʝ ʟʘʚʞʜʠ 

ʦʟʥʘʯʘʶʪʴ ʨʠʟʠʢ, ʪʦʤʫ ʨʝʟʫʣʴʪʘʪʠ ʩʠʩʪʝʤʠ ʧʦʚʠʥʥʽ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʘʥʘʣʽʪʠʯʥʘ 

ʧʽʜʪʨʠʤʢʘ, ʘ ʥʝ ʷʢ ʘʚʪʦʤʘʪʠʯʥʝ ʨʽʰʝʥʥʷ. ɺʘʞʣʠʚʦ ʪʘʢʦʞ ʧʨʘʚʠʣʴʥʦ ʚʠʙʠʨʘʪʠ 

ʯʘʩʦʚʽ ʚʽʢʥʘ, ʧʦʨʦʛʠ ʩʧʨʘʮʶʚʘʥʥʷ ʧʨʘʚʠʣ ʽ ʩʧʦʩʽʙ ʘʛʨʝʛʘʮʽʾ ʨʝʙʝʨ, ʦʩʢʽʣʴʢʠ ʮʽ 

ʧʘʨʘʤʝʪʨʠ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʽʜʩʫʤʢʦʚʫ ʢʘʨʪʠʥʫ ʨʫʭʫ ʢʦʰʪʽʚ. 

ɺʠʩʥʦʚʢʠ 

ʋ ʩʪʘʪʪʽ ʦʙˇʨʫʥʪʦʚʘʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʦʧʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ 

ʛʨʘʬʘ ʪʨʘʥʟʘʢʮʽʡ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʥʝʪʠʧʦʚʠʭ ʩʪʨʫʢʪʫʨ ʨʫʭʫ ʢʦʰʪʽʚ. ʇʦʢʘʟʘʥʦ, ʱʦ 

ʛʨʘʬʦʚʘ ʤʦʜʝʣʴ ʜʦʟʚʦʣʷʻ ʧʝʨʝʡʪʠ ʚʽʜ ʘʥʘʣʽʟʫ ʦʢʨʝʤʠʭ ʬʽʥʘʥʩʦʚʠʭ ʦʧʝʨʘʮʽʡ ʜʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʮʽʣʽʩʥʦʾ ʤʝʨʝʞʽ ʚʟʘʻʤʦʜʽʡ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ. ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʷʚʣʷʪʠ ʜʞʝʨʝʣʘ ʽ ʢʦʥʮʝʥʪʨʘʪʦʨʠ ʢʦʰʪʽʚ, ʪʨʘʥʟʠʪʥʽ ʚʫʟʣʠ, ʮʠʢʣʽʯʥʽ ʤʘʨʰʨʫʪʠ, 

ʱʽʣʴʥʽ ʛʨʫʧʠ ʚʟʘʻʤʦʜʽʾ ʪʘ ʽʥʰʽ ʩʪʨʫʢʪʫʨʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʬʽʥʘʥʩʦʚʠʭ ʧʦʪʦʢʽʚ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʽʜʭʽʜ ʧʝʨʝʜʙʘʯʘʻ ʧʦʻʜʥʘʥʥʷ ʪʦʧʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʽʟ 

ʧʨʘʚʠʣʘʤʠ ʽʥʪʝʨʧʨʝʪʘʮʽʾ. ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʧʽʜʭʦʜʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʽʥ 

ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʫ ʩʢʣʘʜʽ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʬʽʥʘʥʩʦʚʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ, ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʦʥʪʨʦʣʶ, ʘʫʜʠʪʫ ʘʙʦ ʘʥʘʣʽʟʫ ʪʨʘʥʟʘʢʮʽʡʥʠʭ ʜʘʥʠʭ 

ʫ ʮʠʬʨʦʚʠʭ ʧʣʘʪʽʞʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ. 

ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʮʽʣʴʥʦ ʩʧʨʷʤʫʚʘʪʠ ʥʘ ʨʦʟʰʠʨʝʥʥʷ ʙʘʟʠ ʟʥʘʥʴ, 

ʘʚʪʦʤʘʪʠʯʥʝ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʦʨʦʛʽʚ ʩʧʨʘʮʶʚʘʥʥʷ ʧʨʘʚʠʣ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʘʩʦʚʠʭ 
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ʤʦʜʝʣʝʡ ʽ ʧʦʻʜʥʘʥʥʷ ʧʦʷʩʥʶʚʘʥʦʛʦ ʛʨʘʬʦʚʦʛʦ ʘʥʘʣʽʟʫ ʟ ʤʝʪʦʜʘʤʠ ʤʘʰʠʥʥʦʛʦ 

ʥʘʚʯʘʥʥʷ. 

ʉʇʀʉʆʂ ʃɯʊɽʈɸʊʋʈʀ 

1. ɹʘʨʜʘʰ ʉ. ɺ., ɻʨʘʙʯʫʢ ɯ. ʃ. ʎʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʦʙʣʽʢʫ ʪʘ 

ʬʽʥʘʥʩʦʚʦʤʫ ʤʦʥʽʪʦʨʠʥʛʫ ʝʢʦʥʦʤʽʯʥʠʭ ʘʛʝʥʪʽʚ: ʧʝʨʝʚʘʛʠ, ʧʨʦʙʣʝʤʠ ʪʘ 

ʧʝʨʩʧʝʢʪʠʚʠ // ɽʬʝʢʪʠʚʥʘ ʝʢʦʥʦʤʽʢʘ. 2021. ˉ 9. DOI: 

https://doi.org/10.32702/2307-2105-2021.9.18 

2. ɻʨʘʙʯʫʢ ɯ. ʃ. ɯʥʩʪʨʫʤʝʥʪʠ ʬʽʥʘʥʩʦʚʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʝʢʦʥʦʤʽʯʥʠʭ 

ʘʛʝʥʪʽʚ // ɯʥʚʝʩʪʠʮʽʾ: ʧʨʘʢʪʠʢʘ ʪʘ ʜʦʩʚʽʜ. 2023. ˉ 15. ʉ. 69-73. DOI: 

https://doi.org/10.32702/2306-6814.2023.15.69 

3. Blanuġa J., et al. A graph feature preprocessor for real-time subgraph-

based feature extraction in financial crime detection // Proceedings of the ACM 

Conference. 2024. DOI: https://doi.org/10.1145/3677052.3698674 

4. Cardoso T. A., Saleiro P., Bizarro P., et al. LaundroGraph: Self-

supervised graph representation learning for anti-money laundering // Proceedings of 

the ACM International Conference on AI in Finance. 2022. DOI: 

https://doi.org/10.1145/3533271.3561727 

5. Caglayan M., Bahtiyar S. Money laundering detection with Node2Vec // 

Gazi University Journal of Science. 2022. Vol. 35, No. 3. P. 854-873. DOI: 

https://doi.org/10.35378/gujs.854725 

6. Cheng D., Ye Y., Xiang S., et al. Anti-money laundering by group-aware 

deep graph learning // IEEE Transactions on Knowledge and Data Engineering. 2023. 

Vol. 35, No. 12. P. 12444-12457. DOI: https://doi.org/10.1109/TKDE.2023.3272396 

  



305 

ʋɼʂ 004.312.26 

ʅɸɼɯʁʅɯʉʊʔ ʇʈʆɻʈɸʄʅʆɻʆ ɿɸɹɽɿʇɽʏɽʅʅʗ. ɺʀʇʈʆɹʋɺɸʅʅʗ ʅɸ 

ɼʆɺɻʆɺɯʏʅɯʉʊʔ ï ʇʈʆɻʅʆɿʅɽ ʄʆɼɽʃʖɺɸʅʅʗ ʉʊɸʈɯʅʅʗ 

 

ɼʦʙʨʦʚʦʣʴʩʴʢʠʡ ʖʨʽʡ ɻʝʦʨʛʽʡʦʚʠʯ, 

ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ 

ʊʘʥʘʱʠʰʝʥʘ ɯʥʝʩʩʘ ɭʚʛʝʥʽʾʚʥʘ 

ʘʩʠʩʪʝʥʪ 

ʏʝʨʥʽʚʝʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ʖ. ʌʝʜʴʢʦʚʠʯʘ 

ʤ. ʏʝʨʥʽʚʮʽ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʤʝʪʦʜʽʚ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ ʥʘʜʽʡʥʽʩʪʴ, ʘ ʩʘʤʝ ʥʘ ʜʦʚʛʦʚʽʯʥʽʩʪʴ. ɺ ʨʝʟʫʣʴʪʘʪʽ 

ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʚʠʩʥʦʚʢʠ ʧʨʦ ʪʝ, ʱʦ ʥʘʡʚʠʱʦʛʦ ʨʽʚʥʷ ʥʘʜʽʡʥʦʩʪʽ ʜʦʩʷʛʘʶʪʴ 

ʚʠʢʣʶʯʥʦ ʰʣʷʭʦʤ ʧʦʻʜʥʘʥʥʷ ʪʨʠʚʘʣʠʭ ʝʤʧʽʨʠʯʥʠʭ ʪʝʩʪʽʚ ʥʘ ʚʠʪʨʠʚʘʣʽʩʪʴ ʽʟ 

ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʤʦʜʝʣʷʤʠ ʧʨʠʩʢʦʨʝʥʦʛʦ ʩʪʘʨʽʥʥʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʨʦʛʨʘʤʥʘ ʽʥʞʝʥʝʨʽʷ, ʥʘʜʽʡʥʽʩʪʴ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʜʦʚʛʦʚʽʯʥʽʩʪʴ, ʩʪʘʨʽʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʛʝʥʝʨʘʮʽʷ. 

 

ɺʚʝʜʝʥʥʷ. ʉʪʘʨʽʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ (software aging) ʻ 

ʢʨʠʪʠʯʥʦʶ ʧʨʦʙʣʝʤʦʶ ʜʣʷ ʚʠʩʦʢʦʥʘʚʘʥʪʘʞʝʥʠʭ ʩʝʨʚʽʩʽʚ, ʩʠʩʪʝʤ ʨʝʘʣʴʥʦʛʦ 

ʯʘʩʫ ʪʘ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʦʩʢʽʣʴʢʠ ʚʦʥʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʨʦʛʨʝʩʫʶʯʦʛʦ 

ʚʠʯʝʨʧʘʥʥʷ ʨʝʩʫʨʩʽʚ, ʟʥʠʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʜʦ ʨʘʧʪʦʚʠʭ ʚʽʜʤʦʚ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʟʜʽʡʩʥʝʥʥʷ ʘʥʘʣʽʟʫ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʦʣʦʛʽʡ ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʇɿ ʥʘ ʜʦʚʛʦʚʽʯʥʽʩʪʴ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʄʝʪʦʜʠ ʪʝʩʪʫʚʘʥʥʷ ʥʘ ʜʦʚʛʦʚʽʯʥʽʩʪʴ (Endurance 

testing ʘʙʦ Soak testing), Application Performance Monitoring (APM), ʘ ʩʘʤʝ 

Dynatrace ʘʙʦ New Relic, ʢʦʥʮʝʧʮʽʷ ʧʨʠʩʢʦʨʝʥʦʛʦ ʩʪʘʨʽʥʥʷ (Accelerated Aging). 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʇɿ ʟ ʯʘʩʦʤ ʩʪʘʨʽʻ. ʁʦʛʦ ʨʦʟʫʤʽʥʥʷ ʙʫʣʦ 

ʦʙˇʨʫʥʪʦʚʘʥʦ ʱʝ ʫ ʨʘʥʥʽʭ ʧʨʘʮʷʭ ʟ ʽʥʞʝʥʝʨʽʾ ʥʘʜʽʡʥʦʩʪʽ ʇɿ. ɹʫʣʦ ʩʬʦʨʤʫʣʶʚʘʚ 

ʢʦʥʮʝʧʮʽʷ, ʟʛʽʜʥʦ ʟ ʷʢʦʶ ʧʨʦʛʨʘʤʠ, ʧʦʜʽʙʥʦ ʜʦ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʟʘʟʥʘʶʪʴ 
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ʥʝʤʠʥʫʯʦʛʦ ʩʪʘʨʽʥʥʷ. ʎʝʡ ʧʨʦʮʝʩ ʥʝ ʤʦʞʥʘ ʧʦʚʥʽʩʪʶ ʟʫʧʠʥʠʪʠ, ʘʣʝ ʤʦʞʥʘ 

ʤʽʥʽʤʽʟʫʚʘʪʠ ʡʦʛʦ ʜʝʩʪʨʫʢʪʠʚʥʽ ʥʘʩʣʽʜʢʠ ʰʣʷʭʦʤ ʛʣʠʙʦʢʦʛʦ ʨʦʟʫʤʽʥʥʷ 

ʧʝʨʰʦʧʨʠʯʠʥ [1]. ʇʨʦʮʝʩ ʩʪʘʨʽʥʥʷ ʨʽʜʢʦ ʙʫʚʘʻ ʦʜʥʦʚʠʤʽʨʥʠʤ. ɺʽʥ ʻ 

ʨʝʟʫʣʴʪʘʪʦʤ ʩʠʥʝʨʛʽʾ ʢʽʣʴʢʦʭ ʜʝʛʨʘʜʘʮʽʡʥʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʚ 

ʩʠʩʪʝʤʽ: ʜʝʛʨʘʜʘʮʽʷ ʦʧʝʨʘʪʠʚʥʦʾ ʧʘʤ'ʷʪʽ (RAM); ʚʠʯʝʨʧʘʥʥʷ ʩʠʩʪʝʤʥʠʭ 

ʜʝʩʢʨʠʧʪʦʨʽʚ; ʧʨʦʮʝʩʦʨʥʝ ʛʦʣʦʜʫʚʘʥʥʷ (CPU Starvation); ʧʦʨʫʰʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ 

ʜʘʥʠʭ. ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʦʧʠʩʘʥʠʭ ʚʠʱʝ ʧʨʦʙʣʝʤ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʝʩʪʫʚʘʥʥʷ ʥʘ 

ʜʦʚʛʦʚʽʯʥʽʩʪʴ (Endurance testing ʘʙʦ Soak testing) ð ʢʣʘʩ ʥʝʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʪʝʩʪʫʚʘʥʥʷ, ʱʦ ʧʦʣʷʛʘʻ ʫ ʚʧʣʠʚʽ ʥʘ ʩʠʩʪʝʤʫ ʩʪʘʙʽʣʴʥʦʛʦ, ʧʦʤʽʨʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʧʝʨʽʦʜʫ ʯʘʩʫ [2, 3]. ʂʣʘʩʠʯʥʽ ʤʝʪʨʠʢʠ, ʪʘʢʽ ʷʢ 

ʩʝʨʝʜʥʽʡ ʯʘʩ ʚʽʜʧʦʚʽʜʽ, ʻ ʥʝʝʬʝʢʪʠʚʥʠʤʠ ʜʣʷ ʚʠʷʚʣʝʥʥʷ Mandelbugs, ʦʩʢʽʣʴʢʠ 

ʚʦʥʠ ʟʛʣʘʜʞʫʶʪʴ ʢʦʨʦʪʢʦʯʘʩʥʽ ʩʧʣʝʩʢʠ ʜʝʛʨʘʜʘʮʽʾ [4]. ʊʦʤʫ ʬʦʢʫʩ ʨʦʙʠʪʴʩʷ ʥʘ 

95-ʤʫ ʪʘ 99-ʤʫ ʧʝʨʮʝʥʪʠʣʷʭ ʯʘʩʫ ʚʽʜʧʦʚʽʜʽ. ʇʨʦʬʝʩʽʡʥʠʡ ʘʥʘʣʽʟ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʽʚ Application Performance Monitoring (APM), ʪʘʢʠʭ ʷʢ 

Dynatrace ʘʙʦ New Relic, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʟʘʛʣʷʥʫʪʠ ʚʩʝʨʝʜʠʥʫ JVM (ʘʙʦ ʽʥʰʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʚʠʢʦʥʘʥʥʷ), ʚʽʜʩʣʽʜʢʦʚʫʶʯʠ ʯʘʩʪʦʪʫ "Full GC" ʧʘʫʟ ("Stop-the-

world") ʪʘ ʾʭ ʢʦʨʝʣʷʮʽʶ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʦʙʩʷʛʫ ʩʪʘʨʠʭ ʧʦʢʦʣʽʥʴ ʦʙ'ʻʢʪʽʚ. 

ʆʩʥʦʚʥʦʶ ʧʨʦʙʣʝʤʦʶ ʝʤʧʽʨʠʯʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʻ ʯʘʩ. ɺ ʫʤʦʚʘʭ ʛʥʫʯʢʦʾ 

ʤʝʪʦʜʦʣʦʛʽʾ ʨʦʟʨʦʙʢʠ (Agile) ʦʯʽʢʫʚʘʪʠ ʪʠʞʥʷʤʠ ʨʝʟʫʣʴʪʘʪʽʚ Soak-ʪʝʩʪʫ 

ʥʝʤʦʞʣʠʚʦ. ɺʠʨʽʰʝʥʥʷʤ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʻ ʢʦʥʮʝʧʮʽʷ ʧʨʠʩʢʦʨʝʥʦʛʦ ʩʪʘʨʽʥʥʷ 

(Accelerated Aging), ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʧʨʠʥʮʠʧʘʭ 

Accelerated Life Testing (ALT) [5]. ʑʦʙ ʧʨʠʩʢʦʨʠʪʠ ʜʝʛʨʘʜʘʮʽʶ ʙʝʟ ʧʦʨʫʰʝʥʥʷ 

ʣʦʛʽʢʠ ʨʦʙʦʪʠ ʜʦʜʘʪʢʘ, ʽʥʞʝʥʝʨʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʝʭʥʽʢʠ ʤʘʥʽʧʫʣʷʮʽʾ 

ʩʝʨʝʜʦʚʠʱʝʤ ʪʘ ʜʘʥʠʤʠ: ʘʤʧʣʽʬʽʢʘʮʽʷ ʜʘʥʠʭ (Data Amplification); ʩʪʠʩʥʝʥʥʷ 

ʧʘʫʟ (Think-time compression); ʽʥôʻʢʮʽʷ ʩʪʨʝʩʦʚʠʭ ʬʘʢʪʦʨʽʚ. 

ʆʪʨʠʤʘʚʰʠ ʜʘʥʽ ʟ ʧʨʠʩʢʦʨʝʥʠʭ ʪʝʩʪʽʚ, ʽʥʞʝʥʝʨʘʤ ʥʝʦʙʭʽʜʥʦ 

ʝʢʩʪʨʘʧʦʣʶʚʘʪʠ ʾʭ ʥʘ ʨʝʘʣʴʥʠʡ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʆʩʢʽʣʴʢʠ ʜʝʛʨʘʜʘʮʽʡʥʽ ʪʨʝʥʜʠ 

ʨʽʜʢʦ ʻ ʽʜʝʘʣʴʥʦ ʣʽʥʽʡʥʠʤʠ ʪʘ ʯʘʩʪʦ ʤʽʩʪʷʪʴ ʩʪʘʪʠʩʪʠʯʥʽ ʰʫʤʠ (ʚʠʢʠʜʠ), 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʚʠʯʘʡʥʦʾ ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ ʻ ʧʦʤʠʣʢʦʚʠʤ. ʉʫʯʘʩʥʠʡ ʩʪʘʥʜʘʨʪ 

ʧʝʨʝʜʙʘʯʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʝʧʘʨʘʤʝʪʨʠʯʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ, ʟʦʢʨʝʤʘ 



307 

ʤʝʪʦʜʫ ʉʝʥʘ. ʎʝʡ ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʤʘʢʩʠʤʘʣʴʥʦ ʪʦʯʥʦ ʦʮʽʥʠʪʠ ʥʘʭʠʣ ʪʨʝʥʜʫ 

ʜʝʛʨʘʜʘʮʽʾ, ʟʘʣʠʰʘʶʯʠʩʴ ʩʪʽʡʢʠʤ ʜʦ ʘʥʦʤʘʣʴʥʠʭ ʚʽʜʭʠʣʝʥʴ ʫ ʜʘʥʠʭ ʪʝʣʝʤʝʪʨʽʾ. 

ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʪʦʯʥʦ ʚʠʨʘʭʫʚʘʪʠ ʤʝʪʨʠʢʫ TTE (Time-to-Exhaustion) ð 

ʧʨʦʛʥʦʟʦʚʘʥʠʡ ʯʘʩ ʜʦ ʧʦʚʥʦʛʦ ʚʠʯʝʨʧʘʥʥʷ ʨʝʩʫʨʩʫ [5]. 

ɺʠʩʥʦʚʢʠ. ʅʘ ʦʩʥʦʚʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʜʘʥʠʭ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ ʱʦ 

ʥʘʡʚʠʱʠʡ ʨʽʚʝʥʴ ʥʘʜʽʡʥʦʩʪʽ ʜʦʩʷʛʘʻʪʴʩʷ ʚʠʢʣʶʯʥʦ ʰʣʷʭʦʤ ʧʦʻʜʥʘʥʥʷ ʪʨʠʚʘʣʠʭ 

ʝʤʧʽʨʠʯʥʠʭ ʪʝʩʪʽʚ ʥʘ ʚʠʪʨʠʚʘʣʽʩʪʴ ʽʟ ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʤʦʜʝʣʷʤʠ ʧʨʠʩʢʦʨʝʥʦʛʦ 

ʩʪʘʨʽʥʥʷ. ɺ ʫʤʦʚʘʭ ʛʽʧʝʨʤʘʩʰʪʘʙʦʚʘʥʠʭ ʭʤʘʨʥʠʭ ʩʠʩʪʝʤ ʪʘ ʤʽʢʨʦʩʝʨʚʽʩʽʚ ʨʫʯʥʝ 

ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʩʪʘʨʽʥʥʷ ʻ ʥʝʤʦʞʣʠʚʠʤ. ɽʚʦʣʶʮʽʷ ʘʨʭʽʪʝʢʪʫʨ ʚʠʤʘʛʘʻ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʦʥʮʝʧʮʽʾ "stateless" ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʧʨʦʚʦʜʠʪʠ ʙʝʟʰʦʚʥʝ ʦʤʦʣʦʜʞʝʥʥʷ ʙʝʟ ʚʪʨʘʪʠ ʢʦʨʠʩʪʫʚʘʮʴʢʠʭ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ 

ʚʝʨʠʬʽʢʘʮʽʷ ʜʦʚʛʦʚʽʯʥʦʩʪʽ AI-ʛʝʥʝʨʦʚʘʥʠʭ ʯʝʨʝʟ ʧʨʠʪʘʤʘʥʥʽ ʾʤ ʧʨʦʙʣʝʤʠ ʟ 

ʫʧʨʘʚʣʽʥʥʷʤ ʧʘʤ'ʷʪʪʶ ʪʘ ʨʝʩʫʨʩʦʻʤʥʽʩʪʶ. 
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ʉʊɺʆʈɽʅʅʗ ʂʆʅʊɽʅʊʋ ɼʃʗ ʄɯʂʈʆʅɸɺʏɸʅʅʗ (MICROLEARNING ) 

ɿɸ ɼʆʇʆʄʆɻʆʖ ʐɯ 

 

ɿʘʡʮʝʚʘ ʗʥʘ ɼʤʠʪʨʽʚʥʘ 

ʉʪʫʜʝʥʪʢʘ 1 ʢʫʨʩʫ 

ɼʝʨʞʘʚʥʠʡ ʪʦʨʛʦʚʝʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ 

ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʢʦʥʪʝʥʪʫ ʫ ʬʦʨʤʘʪʽ ʤʽʢʨʦʥʘʚʯʘʥʥʷ 

(microlearning). ɺʠʟʥʘʯʝʥʦ ʦʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ ʟʘʩʪʦʩʫʚʘʥʥʷ AI-ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʽʜ 

ʯʘʩ ʨʦʟʨʦʙʣʝʥʥʷ ʢʦʨʦʪʢʠʭ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʪʝʩʪʽʚ, ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʟʘʚʜʘʥʴ 

ʪʘ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʦʣʴ ʐɯ ʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʘʜʘʧʪʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ ʜʦ ʧʦʪʨʝʙ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽ 

ʧʽʜʚʠʱʝʥʥʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʚʦʻʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. ʆʢʨʝʤʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ 

ʧʝʨʝʚʘʛʘʤ ʪʘ ʤʦʞʣʠʚʠʤ ʨʠʟʠʢʘʤ ʚʠʢʦʨʠʩʪʘʥʥʷ AI ʫ ʩʫʯʘʩʥʦʤʫ ʮʠʬʨʦʚʦʤʫ 

ʥʘʚʯʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʽʢʨʦʥʘʚʯʘʥʥʷ, microlearning, ʐɯ, AI-ʩʠʩʪʝʤʠ, ʮʠʬʨʦʚʘ 

ʦʩʚʽʪʘ, ʘʜʘʧʪʠʚʥʝ ʥʘʚʯʘʥʥʷ, ʦʩʚʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʛʝʥʝʨʘʮʽʷ ʢʦʥʪʝʥʪʫ. 

 

ʉʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʩʫʪʪʻʚʦ ʟʤʽʥʶʶʪʴ ʧʽʜʭʦʜʠ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. ʆʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʭ ʥʘʧʨʷʤʽʚ ʦʥʣʘʡʥ-ʦʩʚʽʪʠ ʻ 

ʤʽʢʨʦʥʘʚʯʘʥʥʷ, ʷʢʝ ʧʝʨʝʜʙʘʯʘʻ ʧʦʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʥʝʚʝʣʠʢʠʤʠ ʣʦʛʽʯʥʦ 

ʟʘʚʝʨʰʝʥʠʤʠ ʙʣʦʢʘʤʠ. ʊʘʢʠʡ ʬʦʨʤʘʪ ʜʦʟʚʦʣʷʻ ʰʚʠʜʰʝ ʟʘʩʚʦʶʚʘʪʠ ʤʘʪʝʨʽʘʣ, 

ʧʽʜʪʨʠʤʫʚʘʪʠ ʢʦʥʮʝʥʪʨʘʮʽʶ ʫʚʘʛʠ ʪʘ ʧʦʻʜʥʫʚʘʪʠ ʥʘʚʯʘʥʥʷ ʟ ʧʦʚʩʷʢʜʝʥʥʦʶ 

ʜʽʷʣʴʥʽʩʪʶ. ʆʩʦʙʣʠʚʦʾ ʧʦʧʫʣʷʨʥʦʩʪʽ ʤʽʢʨʦʥʘʚʯʘʥʥʷ ʥʘʙʫʣʦ ʚ ʫʤʦʚʘʭ ʘʢʪʠʚʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʦʥʣʘʡʥ-ʦʩʚʽʪʠ ʪʘ ʤʦʙʽʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ɼʦ ʪʦʛʦ ʞ, ʘʢʪʠʚʥʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʪʝʭʥʦʣʦʛʽʾ ʐɯ, ʷʢʽ ʚʩʝ ʯʘʩʪʽʰʝ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʩʪʚʦʨʝʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʢʦʥʪʝʥʪʫ. 

AI-ʩʠʩʪʝʤʠ ʟʜʘʪʥʽ ʛʝʥʝʨʫʚʘʪʠ ʪʝʢʩʪʠ, ʩʪʚʦʨʶʚʘʪʠ ʪʝʩʪʦʚʽ ʟʘʚʜʘʥʥʷ, ʬʦʨʤʫʚʘʪʠ 
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ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʪʘ ʘʜʘʧʪʫʚʘʪʠ ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʨʽʚʥʷ ʟʥʘʥʴ ʢʦʨʠʩʪʫʚʘʯʘ. ʇʦʻʜʥʘʥʥʷ ʤʽʢʨʦʥʘʚʯʘʥʥʷ ʪʘ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ 

ʩʪʚʦʨʶʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. 

ʄʝʪʦʶ ʩʪʘʪʪʽ ʻ ʘʥʘʣʽʟ ʤʦʞʣʠʚʦʩʪʝʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʢʦʥʪʝʥʪʫ ʫ ʬʦʨʤʘʪʽ ʤʽʢʨʦʥʘʚʯʘʥʥʷ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʝʚʘʛ, 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʽ ʧʨʦʙʣʝʤ ʟʘʩʪʦʩʫʚʘʥʥʷ AI-ʪʝʭʥʦʣʦʛʽʡ ʫ ʩʫʯʘʩʥʦʤʫ ʦʩʚʽʪʥʴʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ. 

ʇʠʪʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʢʨʦʥʘʚʯʘʥʥʷ ʪʘ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚ ʦʩʚʽʪʽ 

ʜʦʩʣʽʜʞʫʚʘʣʠ ʷʢ ʫʢʨʘʾʥʩʴʢʽ, ʪʘʢ ʽ ʟʘʨʫʙʽʞʥʽ ʥʘʫʢʦʚʮʽ. ɿʥʘʯʥʠʡ ʚʥʝʩʦʢ ʫ 

ʨʦʟʚʠʪʦʢ ʢʦʥʮʝʧʮʽʾ microlearning ʟʨʦʙʠʚ Theo Hug, ʷʢʠʡ ʨʦʟʛʣʷʜʘʚ 

ʤʽʢʨʦʥʘʚʯʘʥʥʷ ʷʢ ʝʬʝʢʪʠʚʥʠʡ ʧʽʜʭʽʜ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʮʠʬʨʦʚʦʛʦ ʦʩʚʽʪʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʢʦʨʦʪʢʦʬʦʨʤʘʪʥʦʛʦ ʧʦʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. ʁʦʛʦ ʧʨʘʮʽ ʩʪʘʣʠ 

ʦʩʥʦʚʦʶ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʩʬʝʨʽ ʘʜʘʧʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʮʠʬʨʦʚʦʾ 

ʧʝʜʘʛʦʛʽʢʠ. 

ʇʨʦʙʣʝʤʠ ʽʥʪʝʛʨʘʮʽʾ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚ ʦʩʚʽʪʫ ʚʠʚʯʘʣʠ W. Holmes, 

M. Bialik ʪʘ C. Fadel. ʋ ʩʚʦʾʭ ʨʦʙʦʪʘʭ ʚʦʥʠ ʘʥʘʣʽʟʫʚʘʣʠ ʤʦʞʣʠʚʦʩʪʽ AI ʜʣʷ 

ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ, ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʩʪʚʦʨʝʥʥʷ ʢʦʥʪʝʥʪʫ ʪʘ ʨʦʟʚʠʪʢʫ 

ʘʜʘʧʪʠʚʥʠʭ ʦʩʚʽʪʥʽʭ ʩʠʩʪʝʤ. 

ʅʘʫʢʦʚʮʽ E. Mollick, R. Luckin ʟʚʝʨʪʘʶʪʴ ʫʚʘʛʫ ʥʘ ʧʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

AI ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʘ ʪʘʢʦʞ ʥʘ ʨʠʟʠʢʠ, ʧʦʚôʷʟʘʥʽ ʟ 

ʘʢʘʜʝʤʽʯʥʦʶ ʜʦʙʨʦʯʝʩʥʽʩʪʶ ʪʘ ʜʦʩʪʦʚʽʨʥʽʩʪʶ ʘʚʪʦʤʘʪʠʯʥʦ ʟʛʝʥʝʨʦʚʘʥʦʛʦ 

ʢʦʥʪʝʥʪʫ. 

ʉʝʨʝʜ ʫʢʨʘʾʥʩʴʢʠʭ ʜʦʩʣʽʜʥʠʢʽʚ ʧʠʪʘʥʥʷ ʮʠʬʨʦʚʽʟʘʮʽʾ ʦʩʚʽʪʠ, 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʨʦʟʛʣʷʜʘʣʠ ɺ. ʖ. ɹʠʢʦʚ, ʆ. ɻ. ɻʣʘʟʫʥʦʚʘ, ʅ. ɺ. ʄʦʨʟʝ ʪʘ ʽʥʰʽ. ɰʭʥʽ ʧʨʘʮʽ 

ʧʨʠʩʚʷʯʝʥʽ ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʘʜʘʧʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʥʘʚʯʘʥʥʷ ʪʘ ʽʥʪʝʛʨʘʮʽʾ AI-ʩʠʩʪʝʤ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ. ʋ ʩʚʦʶ ʯʝʨʛʫ, ʧʠʪʘʥʥʷ 

ʤʽʢʨʦʥʘʚʯʘʥʥʷ ʜʦʩʣʽʜʞʫʶʪʴ ʚʯʝʥʽ: ɻʣʘʟʫʥʦʚʘ ʆ.ɹ., ʉʽʢʦʨʘ ʗ. ɹ. 

ʄʽʢʨʦʥʘʚʯʘʥʥʷ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ 

ʩʫʯʘʩʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʥʘʚʯʘʥʥʷ. ʈʦʟʛʣʷʥʝʤʦ ʮʝ ʧʦʥʷʪʪʷ ʜʝʪʘʣʴʥʽʰʝ. 
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ʄʽʢʨʦʥʘʚʯʘʥʥʷ (microlearning) ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʦʩʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ 

ʚʦʣʦʜʽʶʪʴ ʥʘʩʪʫʧʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: ʢʦʨʦʪʢʘ ʪʨʠʚʘʣʽʩʪʴ ʦʜʠʥʠʮʴ 

ʢʦʥʪʝʥʪʫ; ʩʬʦʢʫʩʦʚʘʥʽʩʪʴ ʥʘ ʢʦʥʢʨʝʪʥʦʤʫ ʨʝʟʫʣʴʪʘʪʽ ʥʘʚʯʘʥʥʷ; 

ʙʘʛʘʪʦʬʦʨʤʘʪʥʽʩʪʴ ʪʘ ʙʘʛʘʪʦʧʣʘʪʬʦʨʤʝʥʥʽʩʪʴ [3, ʩ. 167]. ʁʦʛʦ ʦʩʥʦʚʥʦʶ 

ʦʩʦʙʣʠʚʽʩʪʶ ʻ ʧʦʜʽʣ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ ʢʦʨʦʪʢʽ ʪʝʤʘʪʠʯʥʽ ʙʣʦʢʠ, ʷʢʽ 

ʣʝʛʢʦ ʩʧʨʠʡʤʘʶʪʴʩʷ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʪʘ ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʟʥʘʯʥʠʭ ʯʘʩʦʚʠʭ ʚʠʪʨʘʪ 

[1; 4]. ʊʘʢʠʡ ʬʦʨʤʘʪ ʩʧʨʠʷʻ ʢʨʘʱʦʤʫ ʟʘʩʚʦʻʥʥʶ ʽʥʬʦʨʤʘʮʽʾ, ʧʽʜʚʠʱʝʥʥʶ 

ʤʦʪʠʚʘʮʽʾ ʪʘ ʧʽʜʪʨʠʤʘʥʥʶ ʢʦʥʮʝʥʪʨʘʮʽʾ ʫʚʘʛʠ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ.  

ʇʝʨʰʽ ʧʽʜʭʦʜʠ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʢʨʦʥʘʚʯʘʥʥʷ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ 

ʧʝʨʝʚʘʞʥʦ ʫ ʩʬʝʨʽ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʧʨʘʮʽʚʥʠʢʽʚ, ʜʝ ʚʠʥʠʢʘʣʘ ʧʦʪʨʝʙʘ 

ʰʚʠʜʢʦʛʦ ʟʘʩʚʦʻʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚ ʫʤʦʚʘʭ ʦʙʤʝʞʝʥʦʛʦ ʯʘʩʫ [2; 5]. ʊʘʢʠʡ ʬʦʨʤʘʪ 

ʥʘʚʯʘʥʥʷ ʜʦʟʚʦʣʷʚ ʦʧʝʨʘʪʠʚʥʦ ʬʦʨʤʫʚʘʪʠ ʧʨʘʢʪʠʯʥʽ ʥʘʚʠʯʢʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ 

ʘʜʘʧʪʘʮʽʾ ʜʦ ʢʦʥʢʨʝʪʥʠʭ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʚʜʘʥʴ ʽ ʨʦʙʦʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɿʛʦʜʦʤ 

ʤʽʢʨʦʥʘʚʯʘʥʥʷ ʧʦʯʘʣʦ ʘʢʪʠʚʥʦ ʚʧʨʦʚʘʜʞʫʚʘʪʠʩʷ ʫ ʩʠʩʪʝʤʫ ʦʩʚʽʪʠ, ʟʦʢʨʝʤʘ ʜʣʷ 

ʫʯʥʽʚ ʽ ʩʪʫʜʝʥʪʽʚ, ʷʢʠʤ ʩʢʣʘʜʥʦ ʪʨʠʚʘʣʠʡ ʯʘʩ ʢʦʥʮʝʥʪʨʫʚʘʪʠ ʫʚʘʛʫ ʥʘ ʚʝʣʠʢʦʤʫ 

ʦʙʩʷʟʽ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ.  

ɺʦʜʥʦʯʘʩ ʤʽʢʨʦʥʘʚʯʘʥʥʷ ʥʝ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʧʦʚʥʦʮʽʥʥʘ ʘʣʴʪʝʨʥʘʪʠʚʘ 

ʪʨʘʜʠʮʽʡʥʽʡ ʦʩʚʽʪʽ ʯʠ ʙʘʟʦʚʽʡ ʧʨʦʬʝʩʽʡʥʽʡ ʧʽʜʛʦʪʦʚʮʽ. ʁʦʛʦ ʦʩʥʦʚʥʝ 

ʧʨʠʟʥʘʯʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʰʚʠʜʢʦʤʫ ʦʪʨʠʤʘʥʥʽ ʥʝʦʙʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʟʘʢʨʽʧʣʝʥʥʽ 

ʦʢʨʝʤʠʭ ʟʥʘʥʴ, ʫʩʫʥʝʥʥʽ ʧʨʦʛʘʣʠʥ ʫ ʥʘʚʯʘʥʥʽ ʪʘ ʬʦʨʤʫʚʘʥʥʽ ʢʦʥʢʨʝʪʥʠʭ 

ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ [7]. ʊʘʢʠʡ ʧʽʜʭʽʜ ʦʩʦʙʣʠʚʦ ʝʬʝʢʪʠʚʥʠʡ ʜʣʷ ʦʧʘʥʫʚʘʥʥʷ 

ʢʦʨʦʪʢʠʭ ʽʥʩʪʨʫʢʮʽʡ, ʦʢʨʝʤʠʭ ʦʧʝʨʘʮʽʡ ʽ ʥʦʚʠʭ ʮʠʬʨʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. 

ʋ ʩʚʦʶ ʯʝʨʛʫ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʐɯ ʟʥʘʯʥʦ ʩʧʨʦʱʫʻ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ 

ʢʦʥʪʝʥʪʫ ʜʣʷ microlearning. AI-ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʷʶʪʴ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʛʝʥʝʨʘʮʽʶ 

ʥʘʚʯʘʣʴʥʠʭ ʪʝʢʩʪʽʚ, ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ, ʢʦʨʦʪʢʠʭ ʧʦʷʩʥʝʥʴ, ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʚʧʨʘʚ 

ʪʘ ʩʮʝʥʘʨʽʾʚ ʥʘʚʯʘʣʴʥʠʭ ʤʦʜʫʣʽʚ [6; 7]. ʎʝ ʜʘʻ ʟʤʦʛʫ ʩʫʪʪʻʚʦ ʩʢʦʨʦʪʠʪʠ ʯʘʩ 

ʧʽʜʛʦʪʦʚʢʠ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʟʤʝʥʰʠʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʠʢʣʘʜʘʯʽʚ. 

ʆʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʧʝʨʝʚʘʛ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʻ ʤʦʞʣʠʚʽʩʪʴ 

ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ɯʥʪʝʣʝʢʪʫʘʣʴʥʽ ʩʠʩʪʝʤʠ ʟʜʘʪʥʽ ʘʥʘʣʽʟʫʚʘʪʠ 

ʨʝʟʫʣʴʪʘʪʠ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʚʠʟʥʘʯʘʪʠ ʨʽʚʝʥʴ ʩʢʣʘʜʥʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʪʘ ʘʚʪʦʤʘʪʠʯʥʦ 
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ʘʜʘʧʪʫʚʘʪʠ ʢʦʥʪʝʥʪ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʪʨʝʙ ʢʦʥʢʨʝʪʥʦʛʦ ʩʪʫʜʝʥʪʘ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ 

ʥʘʚʯʘʥʥʷ ʩʪʘʻ ʙʽʣʴʰ ʛʥʫʯʢʠʤ ʪʘ ʦʨʽʻʥʪʦʚʘʥʠʤ ʥʘ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. 

ʉʫʯʘʩʥʽ AI-ʽʥʩʪʨʫʤʝʥʪʠ ʪʘʢʦʞ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʤʫʣʴʪʠʤʝʜʽʡʥʦʛʦ ʢʦʥʪʝʥʪʫ ʫ ʬʦʨʤʘʪʽ microlearning. ɻʝʥʝʨʘʮʽʷ ʢʦʨʦʪʢʠʭ ʚʽʜʝʦ, 

ʽʥʬʦʛʨʘʬʽʢʠ, ʚʽʟʫʘʣʴʥʠʭ ʧʽʜʢʘʟʦʢ ʽ ʯʘʪ-ʙʦʪʽʚ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʥʘʚʯʘʣʴʥʠʡ 

ʧʨʦʮʝʩ ʙʽʣʴʰ ʽʥʪʝʨʘʢʪʠʚʥʠʤ ʪʘ ʜʦʩʪʫʧʥʠʤ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ [1; 5]. 

ʈʘʟʦʤ ʽʟ ʧʝʨʝʚʘʛʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʐɯ ʚ ʦʩʚʽʪʽ ʽʩʥʫʶʪʴ ʽ ʧʝʚʥʽ ʨʠʟʠʢʠ. 

ɸʚʪʦʤʘʪʠʯʥʦ ʟʛʝʥʝʨʦʚʘʥʠʡ ʢʦʥʪʝʥʪ ʤʦʞʝ ʤʽʩʪʠʪʠ ʥʝʪʦʯʥʦʩʪʽ, ʩʧʨʦʱʝʥʥʷ ʘʙʦ 

ʥʝʜʦʩʪʦʚʽʨʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʪʦʤʫ ʧʦʪʨʝʙʫʻ ʧʝʨʝʚʽʨʢʠ ʪʘ ʨʝʜʘʛʫʚʘʥʥʷ ʟ ʙʦʢʫ 

ʚʠʢʣʘʜʘʯʘ. ɼʦ ʪʦʛʦ ʞ, ʥʘʜʤʽʨʥʘ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʤʦʞʝ 

ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʨʦʟʚʠʪʦʢ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ ʩʘʤʦʩʪʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

ʽʥʬʦʨʤʘʮʽʾ. 

ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʪʘʢʦʞ ʻ ʧʨʦʙʣʝʤʘ ʘʢʘʜʝʤʽʯʥʦʾ ʜʦʙʨʦʯʝʩʥʦʩʪʽ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʩʪʚʦʨʶʻ ʨʠʟʠʢʠ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʟʘʚʜʘʥʴ ʙʝʟ ʥʘʣʝʞʥʦʛʦ ʨʽʚʥʷ 

ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʽʚ. ʎʝ ʧʦʪʨʝʙʫʻ ʨʦʟʨʦʙʣʝʥʥʷ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ ʜʦ 

ʦʮʽʥʶʚʘʥʥʷ ʟʥʘʥʴ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. 

ʉʣʽʜʦʤ ʟʘ ʉʽʢʦʨʦʶ ʗ. ɹ. ʚʚʘʞʘʻʤʦ, ʱʦ ʥʘʩʪʫʧʥʽ ʮʠʬʨʦʚʽ ʽʥʩʪʨʫʤʝʥʪʠ 

ʙʫʜʫʪʴ ʢʦʨʠʩʥʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʤʽʢʨʦʢʫʨʩʽʚ [3, ʩ. 168]:  

 ʽʥʩʪʨʫʤʝʥʪʠ ʚʟʘʻʤʦʜʽʾ ʟʽ ʟʜʦʙʫʚʘʯʘʤʠ (Plickers, Slido, Mentimeter, Poll 

Everywhere) ʜʦʟʚʦʣʷʶʪʴ ʧʽʜʪʨʠʤʫʚʘʪʠ ʟʚʦʨʦʪʥʠʡ ʟʚôʷʟʦʢ, ʧʝʨʝʚʽʨʠʪʠ ʟʥʘʥʥʷ, 

ʚʥʝʩʪʠ ʝʣʝʤʝʥʪʠ ʛʝʡʤʽʬʽʢʘʮʽʾ;  

 ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʢʦʥʪʝʥʪʫ (Kahoot!, Wooclap, 

Quizziz ʪʦʱʦ) ʜʦʧʦʤʦʞʫʪʴ ʧʨʦʚʝʩʪʠ ʤʦʟʢʦʚʠʡ ʰʪʫʨʤ, ʧʝʨʝʚʽʨʠʪʠ ʟʥʘʥʥʷ ʧʽʩʣʷ 

ʣʝʢʮʽʾ ʘʙʦ ʚʝʙʽʥʘʨʫ ʫ ʬʦʨʤʽ ʛʨʠ. ʊʘʢʦʞ ʜʘʥʽ ʧʨʦʛʨʘʤʠ ʤʽʩʪʷʪʴ ʙʽʙʣʽʦʪʝʢʠ 

ʢʦʨʠʩʪʫʚʘʯʘ ʚʽʢʪʦʨʠʥ ʟ ʧʨʝʜʤʝʪʽʚ; 

  ʽʥʩʪʨʫʤʝʥʪʠ ʩʪʚʦʨʝʥʥʷ ʚʽʟʫʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʛʨʘʬʽʢʠ (Canva, Timeline 

JS, MindMeister, Mindomo) ʜʘʜʫʪʴ ʟʤʦʛʫ ʰʚʠʜʢʦ ʩʪʚʦʨʠʪʠ ʽʥʬʦʛʨʘʬʽʢʫ, 

ʤʝʥʪʘʣʴʥʽ ʢʘʨʪʠ, ʙʘʨʚʠʩʪʽ ʧʦʩʪʝʨʠ, ʢʘʨʪʢʠ ʪʦʱʦ. 
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ɺʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʢʦʥʪʝʥʪʫ ʫ ʬʦʨʤʘʪʽ 

ʤʽʢʨʦʥʘʚʯʘʥʥʷ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʦʾ ʮʠʬʨʦʚʦʾ ʦʩʚʽʪʠ. 

AI-ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʶʪʴ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩ ʨʦʟʨʦʙʣʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʘʜʘʧʪʘʮʽʶ ʢʦʥʪʝʥʪʫ ʜʦ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʦʪʨʝʙ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʧʽʜʚʠʱʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʇʦʻʜʥʘʥʥʷ microlearning ʽ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ 

ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʪʘ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʝ ʚʽʜʧʦʚʽʜʘʻ 

ʧʦʪʨʝʙʘʤ ʩʫʯʘʩʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʮʠʬʨʦʚʦʾ ʝʢʦʥʦʤʽʢʠ. ɺʦʜʥʦʯʘʩ ʝʬʝʢʪʠʚʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ AI ʫ ʩʬʝʨʽ ʦʩʚʽʪʠ ʧʦʪʨʝʙʫʻ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʥʘʚʯʘʣʴʥʦʛʦ 

ʢʦʥʪʝʥʪʫ, ʜʦʪʨʠʤʘʥʥʷ ʧʨʠʥʮʠʧʽʚ ʘʢʘʜʝʤʽʯʥʦʾ ʜʦʙʨʦʯʝʩʥʦʩʪʽ ʪʘ ʟʙʝʨʝʞʝʥʥʷ 

ʙʘʣʘʥʩʫ ʤʽʞ ʘʚʪʦʤʘʪʠʟʘʮʽʻʶ ʡ ʧʝʜʘʛʦʛʽʯʥʦʶ ʚʟʘʻʤʦʜʽʻʶ. 
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ʆʎɯʅʂɸ ʗʂʆʉʊɯ ʆɹʈʆɹʂʀ ʊɽʂʉʊʆɺʀʍ ɼɸʅʀʍ ɺ 

ɯʅʌʆʈʄɸʎɯʁʅʀʍ ʉʀʉʊɽʄɸʍ 

 

ʂʦʞʫʭʘʨ ɼʘʥʽʽʣ ɼʤʠʪʨʦʚʠʯ, 

ʤʘʛʽʩʪʨʘʥʪ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʨʘʜʽʦʝʣʝʢʪʨʦʥʽʢʠ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʋ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʽʥʬʦʨʤʘʮʽʾ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʚʠʛʣʷʜʽ ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʪʝʢʩʪʦʚʠʭ ʜʘʥʠʭ. ɼʦ ʪʘʢʠʭ ʜʘʥʠʭ 

ʥʘʣʝʞʘʪʴ ʥʦʚʠʥʥʽ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʚʽʜʛʫʢʠ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʪʝʭʥʽʯʥʘ ʜʦʢʫʤʝʥʪʘʮʽʷ, 

ʧʦʚʽʜʦʤʣʝʥʥʷ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ ʪʘ ʽʥʰʽ ʪʝʢʩʪʦʚʽ ʨʝʩʫʨʩʠ. ɿʨʦʩʪʘʥʥʷ ʦʙʩʷʛʽʚ 

ʪʝʢʩʪʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʦʙʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʾʾ ʦʙʨʦʙʢʠ ʪʘ 

ʘʥʘʣʽʟʫ. 

ʆʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʘʩʧʝʢʪʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤ ʦʙʨʦʙʢʠ ʪʝʢʩʪʦʚʠʭ 

ʜʘʥʠʭ ʻ ʦʮʽʥʢʘ ʷʢʦʩʪʽ ʨʦʙʦʪʠ ʘʣʛʦʨʠʪʤʽʚ ʘʥʘʣʽʟʫ ʪʝʢʩʪʫ. ɺʽʜ ʪʦʯʥʦʩʪʽ 

ʢʣʘʩʠʬʽʢʘʮʽʾ, ʰʚʠʜʢʦʜʽʾ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ ʨʦʙʦʪʠ ʤʦʜʝʣʝʡ ʟʘʣʝʞʠʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʟʘʛʘʣʦʤ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʘʢʪʫʘʣʴʥʦʶ ʻ ʟʘʜʘʯʘ 

ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʽʚ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʦʙʨʦʙʢʠ ʪʝʢʩʪʦʚʠʭ ʜʘʥʠʭ ʪʘ ʧʦʨʽʚʥʷʥʥʷ 

ʩʫʯʘʩʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʾʭ ʘʥʘʣʽʟʫ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʮʽʥʢʘ ʷʢʦʩʪʽ ʦʙʨʦʙʢʠ ʪʝʢʩʪʦʚʠʭ ʜʘʥʠʭ 

ʻ ʢʣʶʯʦʚʠʤ ʝʪʘʧʦʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʦʩʢʽʣʴʢʠ ʜʦʟʚʦʣʷʻ 

ʚʠʟʥʘʯʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʧʦʨʽʚʥʷʪʠ ʾʾ ʟ 

ʽʩʥʫʶʯʠʤʠ ʧʽʜʭʦʜʘʤʠ. ɼʣʷ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʪʘʥʜʘʨʪʥʽ 

ʤʝʪʨʠʢʠ ʢʣʘʩʠʬʽʢʘʮʽʾ, ʱʦ ʚʨʘʭʦʚʫʶʪʴ ʨʽʟʥʽ ʘʩʧʝʢʪʠ ʪʦʯʥʦʩʪʽ ʨʦʙʦʪʠ ʤʦʜʝʣʝʡ. 

ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʝʢʩʪʦʚʠʭ ʜʘʥʠʭ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʘʢʽ 

ʤʝʪʨʠʢʠ: 

ï ʪʦʯʥʽʩʪʴ (Accuracy) ï ʚʠʟʥʘʯʘʻ ʯʘʩʪʢʫ ʧʨʘʚʠʣʴʥʦ ʢʣʘʩʠʬʽʢʦʚʘʥʠʭ 

ʦʙôʻʢʪʽʚ; 

ï ʪʦʯʥʽʩʪʴ ʧʝʨʝʜʙʘʯʝʥʥʷ (Precision) ï ʤʝʪʨʠʢʘ ʧʦʢʘʟʫʻ, ʷʢʘ ʯʘʩʪʢʘ 
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ʧʦʟʠʪʠʚʥʠʭ ʧʨʦʛʥʦʟʽʚ ʻ ʧʨʘʚʠʣʴʥʠʤʠ; 

ï ʧʦʚʥʦʪʘ (Recall) ï ʭʘʨʘʢʪʝʨʠʟʫʻ ʟʜʘʪʥʽʩʪʴ ʤʦʜʝʣʽ ʟʥʘʭʦʜʠʪʠ ʚʩʽ 

ʨʝʣʝʚʘʥʪʥʽ ʦʙôʻʢʪʠ; 

ï F1-ʤʽʨʘ ï ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʙʘʣʘʥʩ ʤʽʞ Precision ʪʘ Recall. 

ɺ ʪʘʙʣ. 1 ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʷʥʥʷ ʷʢʦʩʪʽ ʤʦʜʝʣʝʡ ʦʙʨʦʙʢʠ 

ʪʝʢʩʪʦʚʠʭ ʜʘʥʠʭ. 

ʊʘʙʣʠʮʷ 1 

ʇʦʨʽʚʥʷʥʥʷ ʷʢʦʩʪʽ ʤʦʜʝʣʝʡ 

ʄʝʪʦʜ Accuracy Precision Recall F1-score 

TF-IDF + LR 0,82 0,81 0,80 0,80 

Word2Vec + 

SVM 
0,87 0,86 0,85 0,85 

BERT 0,93 0,92 0,91 0,91 

 

ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʫ (ʪʘʙʣ. 1) ʩʚʽʜʯʘʪʴ ʧʨʦ ʩʫʪʪʻʚʫ ʨʽʟʥʠʮʶ ʫ ʷʢʦʩʪʽ 

ʨʦʙʦʪʠ ʤʦʜʝʣʝʡ ʦʙʨʦʙʢʠ ʪʝʢʩʪʦʚʠʭ ʜʘʥʠʭ. 

ʆʩʥʦʚʥʽ ʚʠʩʥʦʚʢʠ ʧʦʨʽʚʥʷʥʥʷ ʷʢʦʩʪʽ ʤʦʜʝʣʝʡ: 

ï ʤʦʜʝʣʴ TF-IDF + Logistic Regression ʟʘʙʝʟʧʝʯʫʻ ʙʘʟʦʚʠʡ ʨʽʚʝʥʴ 

ʪʦʯʥʦʩʪʽ ʪʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʦʶ ʰʚʠʜʢʦʜʽʻʶ;  

ï ʚʠʢʦʨʠʩʪʘʥʥʷ Word2Vec + SVM ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ ʟʘ 

ʨʘʭʫʥʦʢ ʫʨʘʭʫʚʘʥʥʷ ʩʝʤʘʥʪʠʯʥʦʾ ʙʣʠʟʴʢʦʩʪʽ ʩʣʽʚ;  

ï ʤʦʜʝʣʴ BERT ʜʝʤʦʥʩʪʨʫʻ ʥʘʡʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ, ʦʩʢʽʣʴʢʠ ʚʨʘʭʦʚʫʻ 

ʢʦʥʪʝʢʩʪ ʩʣʽʚ ʫ ʪʝʢʩʪʽ.  

ʇʦʢʨʘʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʧʨʠ ʧʝʨʝʭʦʜʽ ʚʽʜ ʢʣʘʩʠʯʥʠʭ ʤʝʪʦʜʽʚ ʜʦ ʛʣʠʙʦʢʦʛʦ 

ʥʘʚʯʘʥʥʷ ʩʪʘʥʦʚʠʪʴ ʧʨʠʙʣʠʟʥʦ 10 ï 12 %. 

ʄʘʪʨʠʮʷ ʧʦʤʠʣʦʢ (confusion matrix) ʻ ʽʥʩʪʨʫʤʝʥʪʦʤ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ 

ʢʣʘʩʠʬʽʢʘʮʽʾ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʬʘʢʪʠʯʥʠʤʠ ʪʘ 

ʧʝʨʝʜʙʘʯʝʥʠʤʠ ʢʣʘʩʘʤʠ. ɼʣʷ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʤʦʜʝʣʝʡ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʧʦʤʠʣʦʢ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʢʣʘʩʠʬʽʢʘʮʽʾ: 

ï ʧʦʤʠʣʢʠ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʢʦʨʦʪʢʠʭ ʪʝʢʩʪʘʭ;  

ï ʩʢʣʘʜʥʽ ʢʦʥʪʝʢʩʪʥʽ ʟʘʣʝʞʥʦʩʪʽ ʥʝ ʟʘʚʞʜʠ ʢʦʨʝʢʪʥʦ ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʢʣʘʩʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ;  
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ï ʩʭʦʞʽ ʟʘ ʟʤʽʩʪʦʤ ʢʣʘʩʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʝʨʝʧʣʫʪʘʥʽ. 

 

ʈʠʩ. 1. ʄʘʪʨʠʮʷ ʧʦʤʠʣʦʢ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʢʣʘʩʠʬʽʢʘʮʽʾ 

ɼʣʷ BERT ʢʽʣʴʢʽʩʪʴ ʪʘʢʠʭ ʧʦʤʠʣʦʢ ʟʥʘʯʥʦ ʤʝʥʰʘ.  

ʄʘʪʨʠʮʷ ʧʦʤʠʣʦʢ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʷʢʽʩʪʴ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʦ ʢʦʞʥʦʤʫ 

ʢʣʘʩʫ, ʚʠʷʚʠʪʠ ʥʘʡʙʽʣʴʰ ʧʨʦʙʣʝʤʥʽ ʢʣʘʩʠ ʪʘ ʚʠʟʥʘʯʠʪʠ ʭʘʨʘʢʪʝʨ ʧʦʤʠʣʦʢ.  

ʈʷʜʢʠ ʤʘʪʨʠʮʽ ʧʦʤʠʣʦʢ ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʝʘʣʴʥʠʤ ʢʣʘʩʘʤ ʦʙôʻʢʪʽʚ, ʪʦʜʽ ʷʢ 

ʩʪʦʚʧʮʽ ï ʧʝʨʝʜʙʘʯʝʥʠʤ ʢʣʘʩʘʤ. ɼʽʘʛʦʥʘʣʴʥʽ ʝʣʝʤʝʥʪʠ ʤʘʪʨʠʮʽ ʧʦʤʠʣʦʢ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʨʘʚʠʣʴʥʠʤ ʢʣʘʩʠʬʽʢʘʮʽʷʤ (ʽʩʪʠʥʥʦ ʧʦʟʠʪʠʚʥʠʤ ʨʝʟʫʣʴʪʘʪʘʤ), 

ʪʦʜʽ ʷʢ ʧʦʟʘʜʽʘʛʦʥʘʣʴʥʽ ʝʣʝʤʝʥʪʠ ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʦʤʠʣʢʠ ʢʣʘʩʠʬʽʢʘʮʽʾ. 

ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʤʦʜʝʣʝʡ ʧʦʢʘʟʫʻ, ʱʦ ʢʣʘʩʠʯʥʽ ʤʝʪʦʜʠ (TF-IDF) 

ʝʬʝʢʪʠʚʥʽ ʜʣʷ ʧʨʦʩʪʠʭ ʟʘʜʘʯ, ʤʝʪʦʜʠ ʟ embeddings ʟʘʙʝʟʧʝʯʫʶʪʴ ʢʨʘʱʫ 

ʫʟʘʛʘʣʴʥʶʚʘʥʽʩʪʴ, ʘ ʪʨʘʥʩʬʦʨʤʝʨʠ (BERT) ʻ ʥʘʡʙʽʣʴʰ ʪʦʯʥʠʤʠ, ʘʣʝ 

ʨʝʩʫʨʩʦʤʽʩʪʢʠʤʠ.  

ɺʠʩʥʦʚʢʠ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʷʢʽʩʪʴ ʦʙʨʦʙʢʠ ʪʝʢʩʪʦʚʠʭ ʜʘʥʠʭ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʩʧʦʩʦʙʫ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʘʥʠʭ, ʩʫʯʘʩʥʽ NLP-ʤʦʜʝʣʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʥʘʯʥʝ 

ʧʦʢʨʘʱʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʘ ʪʘʢʦʞ ʽʩʥʫʻ ʢʦʤʧʨʦʤʽʩ ʤʽʞ ʪʦʯʥʽʩʪʶ ʪʘ 

ʦʙʯʠʩʣʶʚʘʣʴʥʦʶ ʩʢʣʘʜʥʽʩʪʶ. 
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ʋɼʂ 004 

ɺɯɿʋɸʃʔʅʀʁ ʇʆʐʋʂ ʊʆɺɸʈɯɺ ʋ ʄʆɹɯʃʔʅʆʄʋ ɼʆɼɸʊʂʋ ɿɸ 

ɼʆʇʆʄʆɻʆʖ ʐɯ 

 

ʅʽʢʦʣʘʡʯʫʢ ʄʘʢʩʠʤ ʂʦʩʪʷʥʪʠʥʦʚʠʯ 

ʉʪʫʜʝʥʪ 

ɼʝʨʞʘʚʥʠʡ ʪʦʨʛʦʚʝʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɸʥʦʪʘʮʽʷ 

ʋ ʪʝʟʽ ʨʦʟʛʣʷʥʫʪʦ ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʚʽʟʫʘʣʴʥʦʛʦ ʧʦʰʫʢʫ ʪʦʚʘʨʽʚ ʫ ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʢʘʭ. 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʧʨʠʥʮʠʧ ʨʦʙʦʪʠ ʩʠʩʪʝʤ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫ, ʤʝʪʦʜʠ 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙôʻʢʪʽʚ ʪʘ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʝʣʝʢʪʨʦʥʥʽʡ ʢʦʤʝʨʮʽʾ. ɺʠʟʥʘʯʝʥʦ 

ʦʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʐɯ ʫ ʩʬʝʨʽ ʦʥʣʘʡʥ-ʧʦʢʫʧʦʢ, ʩʝʨʝʜ ʷʢʠʭ 

ʰʚʠʜʢʽʩʪʴ ʧʦʰʫʢʫ, ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʚʟʘʻʤʦʜʽʾ 

ʢʦʨʠʩʪʫʚʘʯʘ ʟ ʤʦʙʽʣʴʥʠʤ ʜʦʜʘʪʢʦʤ. ʊʘʢʦʞ ʦʧʠʩʘʥʦ ʧʨʦʙʣʝʤʠ, ʱʦ ʤʦʞʫʪʴ 

ʚʠʥʠʢʘʪʠ ʧʽʜ ʯʘʩ ʨʝʘʣʽʟʘʮʽʾ ʧʦʜʽʙʥʠʭ ʩʠʩʪʝʤ, ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʾʭ ʨʦʟʚʠʪʢʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ, ʤʦʙʽʣʴʥʠʡ ʜʦʜʘʪʦʢ, ʚʽʟʫʘʣʴʥʠʡ 

ʧʦʰʫʢ, ʢʦʤʧôʶʪʝʨʥʠʡ ʟʽʨ, ʝʣʝʢʪʨʦʥʥʘ ʢʦʤʝʨʮʽʷ, ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ. 

 

ʆʩʥʦʚʥʠʡ ʪʝʢʩʪ 

ʉʫʯʘʩʥʠʡ ʨʦʟʚʠʪʦʢ ʤʦʙʽʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʝʣʝʢʪʨʦʥʥʦʾ ʢʦʤʝʨʮʽʾ ʩʧʨʠʷʚ 

ʧʦʷʚʽ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʧʦʰʫʢʫ ʪʦʚʘʨʽʚ. ʆʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 

ʥʘʧʨʷʤʽʚ ʻ ʚʽʟʫʘʣʴʥʠʡ ʧʦʰʫʢ ʪʦʚʘʨʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ.  

ɼʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʟʥʘʭʦʜʠʪʠ ʥʝʦʙʭʽʜʥʽ ʪʦʚʘʨʠ ʥʝ ʟʘ 

ʪʝʢʩʪʦʚʠʤ ʦʧʠʩʦʤ, ʘ ʟʘ ʬʦʪʦʛʨʘʬʽʻʶ ʘʙʦ ʟʦʙʨʘʞʝʥʥʷʤ. 

ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʚʽʟʫʘʣʴʥʦʛʦ ʧʦʰʫʢʫ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʤʝʪʦʜʽʚ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫ ʪʘ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ. ʂʦʨʠʩʪʫʚʘʯ ʟʘʚʘʥʪʘʞʫʻ 

ʬʦʪʦʛʨʘʬʽʶ ʪʦʚʘʨʫ ʘʙʦ ʨʦʙʠʪʴ ʟʥʽʤʦʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʘʤʝʨʠ ʩʤʘʨʪʬʦʥʘ, ʧʽʩʣʷ 

ʯʦʛʦ ʩʠʩʪʝʤʘ ʘʥʘʣʽʟʫʻ ʟʦʙʨʘʞʝʥʥʷ, ʚʠʟʥʘʯʘʻ ʦʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙôʻʢʪʘ ʪʘ 

ʧʦʨʽʚʥʶʻ ʾʭ ʽʟ ʙʘʟʦʶ ʜʘʥʠʭ ʪʦʚʘʨʽʚ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʢʦʨʠʩʪʫʚʘʯ ʦʪʨʠʤʫʻ ʩʧʠʩʦʢ 
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ʩʭʦʞʠʭ ʘʙʦ ʽʜʝʥʪʠʯʥʠʭ ʪʦʚʘʨʽʚ. 

ʆʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʧʝʨʝʚʘʛ ʚʽʟʫʘʣʴʥʦʛʦ ʧʦʰʫʢʫ ʻ ʰʚʠʜʢʽʩʪʴ ʪʘ ʟʨʫʯʥʽʩʪʴ. 

ʏʘʩʪʦ ʢʦʨʠʩʪʫʚʘʯ ʥʝ ʟʥʘʻ ʪʦʯʥʦʾ ʥʘʟʚʠ ʪʦʚʘʨʫ ʘʙʦ ʥʝ ʤʦʞʝ ʧʨʘʚʠʣʴʥʦ ʦʧʠʩʘʪʠ 

ʡʦʛʦ ʪʝʢʩʪʦʤ. ʋ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʬʦʪʦʛʨʘʬʽʷ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʩʧʨʦʩʪʠʪʠ ʧʨʦʮʝʩ 

ʧʦʰʫʢʫ. ʆʩʦʙʣʠʚʦ ʝʬʝʢʪʠʚʥʦ ʮʷ ʪʝʭʥʦʣʦʛʽʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʩʬʝʨʽ ʤʦʜʠ, 

ʤʝʙʣʽʚ, ʝʣʝʢʪʨʦʥʽʢʠ ʪʘ ʘʢʩʝʩʫʘʨʽʚ. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʚʽʟʫʘʣʴʥʦʛʦ ʧʦʰʫʢʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʘʣʛʦʨʠʪʤʠ 

ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʟʘ ʟʛʦʨʪʢʦʚʽ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ. ɺʦʥʠ ʥʘʚʯʘʶʪʴʩʷ ʥʘ ʚʝʣʠʢʽʡ 

ʢʽʣʴʢʦʩʪʽ ʟʦʙʨʘʞʝʥʴ ʪʘ ʟʜʘʪʥʽ ʚʠʟʥʘʯʘʪʠ ʬʦʨʤʫ, ʢʦʣʽʨ, ʪʝʢʩʪʫʨʫ ʪʘ ʽʥʰʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙôʻʢʪʽʚ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʩʠʩʪʝʤʘ ʤʦʞʝ ʟʥʘʭʦʜʠʪʠ ʥʘʚʽʪʴ ʩʭʦʞʽ 

ʪʦʚʘʨʠ ʟ ʨʽʟʥʠʭ ʢʘʪʝʛʦʨʽʡ. 

ʂʨʽʤ ʧʝʨʝʚʘʛ, ʽʩʥʫʶʪʴ ʽ ʧʝʚʥʽ ʪʨʫʜʥʦʱʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ. 

ʗʢʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʩʚʽʪʣʝʥʥʷ, ʨʘʢʫʨʩʫ ʬʦʪʦʛʨʘʬʽʾ ʪʘ ʷʢʦʩʪʽ 

ʢʘʤʝʨʠ ʤʦʙʽʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ. ʊʘʢʦʞ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʻ ʨʦʟʤʽʨ ʙʘʟʠ ʜʘʥʠʭ 

ʪʘ ʰʚʠʜʢʽʩʪʴ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʫʯʘʩʥʽ ʩʝʨʚʝʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʦʧʪʠʤʽʟʦʚʘʥʽ 

ʘʣʛʦʨʠʪʤʠ ʦʙʨʦʙʢʠ ʜʘʥʠʭ. ɺʽʟʫʘʣʴʥʠʡ ʧʦʰʫʢ ʘʢʪʠʚʥʦ ʚʧʨʦʚʘʜʞʫʻʪʴʩʷ 

ʚʝʣʠʢʠʤʠ ʢʦʤʧʘʥʽʷʤʠ ʝʣʝʢʪʨʦʥʥʦʾ ʢʦʤʝʨʮʽʾ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ 

ʜʦʟʚʦʣʷʻ ʧʦʢʨʘʱʠʪʠ ʧʝʨʩʦʥʘʣʽʟʘʮʽʶ ʨʝʢʦʤʝʥʜʘʮʽʡ, ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ 

ʟʘʜʦʚʦʣʝʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʟʙʽʣʴʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʧʦʢʫʧʦʢ. ʋ ʤʘʡʙʫʪʥʴʦʤʫ 

ʦʯʽʢʫʻʪʴʩʷ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫ, ʱʦ ʟʨʦʙʠʪʴ 

ʩʠʩʪʝʤʠ ʚʽʟʫʘʣʴʥʦʛʦ ʧʦʰʫʢʫ ʱʝ ʪʦʯʥʽʰʠʤʠ ʪʘ ʰʚʠʜʰʠʤʠ. 

ʆʪʞʝ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʫ ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʢʘʭ ʜʣʷ 

ʚʽʟʫʘʣʴʥʦʛʦ ʧʦʰʫʢʫ ʪʦʚʘʨʽʚ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ ʨʦʟʚʠʪʢʫ ʝʣʝʢʪʨʦʥʥʦʾ 

ʢʦʤʝʨʮʽʾ. ʊʘʢʽ ʪʝʭʥʦʣʦʛʽʾ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʨʫʯʥʽʩʪʴ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ, 

ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʧʨʦʮʝʩʽʚ ʧʦʰʫʢʫ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʦʥʣʘʡʥ-

ʤʘʛʘʟʠʥʽʚ. 
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ʎʀʌʈʆɺɯɿɸʎɯʗ ʋʇʈɸɺʃɯʅʉʔʂʀʍ ʇʈʆʎɽʉɯɺ ʆʈɻɸʅɯɿɸʎɯɰ 

 

ʆʣʽʡʥʠʢ ɺʘʣʝʥʪʠʥʘ ɼʝʤᾷʷʥʽʚʥʘ 

ʢ.ʛ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʛʦʪʝʣʴʥʦ- 

ʨʝʩʪʦʨʘʥʥʦʛʦ ʪʘ ʪʫʨʠʩʪʠʯʥʦʛʦ ʙʽʟʥʝʩʫ 

ʄʽʥʘʢʦʚʘ ɽʣʠʟʘʚʝʪʘ ʉʝʨʛʽʾʚʥʘ, 

ʇʣʘʢʫʱʝʥʢʦ ɼʘʨʽʷ ɽʚʛʝʥʽʾʚʥʘ 

ʉʪʫʜʝʥʪʠ 4-ʛʦ ʢʫʨʩʫ 

ʄʽʞʥʘʨʦʜʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʆʜʝʩʘ 

 

ɸʥʥʦʪʘʮʽʷ: ʋ ʪʝʟʘʭ ʨʦʟʛʣʷʥʫʪʦ ʪʝʦʨʝʪʠʯʥʽ ʟʘʩʘʜʠ ʮʠʬʨʦʚʽʟʘʮʽʾ 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʧʨʦʮʝʩʽʚ ʦʨʛʘʥʽʟʘʮʽʾ. ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʚʧʣʠʚ ʮʠʬʨʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʢʦʞʥʫ ʟ ʬʫʥʢʮʽʡ ʤʝʥʝʜʞʤʝʥʪʫ. ʉʠʩʪʝʤʘʪʠʟʦʚʘʥʦ ʽʥʩʪʨʫʤʝʥʪʠ 

ʮʠʬʨʦʚʽʟʘʮʽʾ ʪʘ ʚʠʟʥʘʯʝʥʦ ʫʤʦʚʠ ʾʭ ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. ɺʠʷʚʣʝʥʦ 

ʦʩʥʦʚʥʽ ʧʝʨʝʰʢʦʜʠ ʥʘ ʰʣʷʭʫ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʫʧʨʘʚʣʽʥʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʮʠʬʨʦʚʽʟʘʮʽʷ, ʫʧʨʘʚʣʽʥʩʴʢʽ ʧʨʦʮʝʩʠ, ʮʠʬʨʦʚʘ 

ʪʨʘʥʩʬʦʨʤʘʮʽʷ, ERP-ʩʠʩʪʝʤʠ, Big Data.  

 

ʑʝ ʢʽʣʴʢʘ ʨʦʢʽʚ ʪʦʤʫ ʟʘʧʠʪʘʥʥʷ çʯʠ ʧʦʪʨʽʙʥʦ ʥʘʰʽʡ ʦʨʛʘʥʽʟʘʮʽʾ 

ʧʝʨʝʭʦʜʠʪʠ ʥʘ ʮʠʬʨʦʚʽ ʽʥʩʪʨʫʤʝʥʪʠ ʫʧʨʘʚʣʽʥʥʷ?è ʤʦʞʥʘ ʙʫʣʦ ʦʙʛʦʚʦʨʶʚʘʪʠ. 

ʇʘʥʜʝʤʽʷ, ʘ ʧʦʪʽʤ ʧʦʚʥʦʤʘʩʰʪʘʙʥʘ ʚʽʡʥʘ ʧʨʠʤʫʩʦʚʦ ʧʝʨʝʚʝʣʠ ʜʝʩʷʪʢʠ ʪʠʩʷʯ 

ʦʨʛʘʥʽʟʘʮʽʡ ʫ ʜʠʩʪʘʥʮʽʡʥʠʡ ʽ ʛʽʙʨʠʜʥʠʡ ʬʦʨʤʘʪ ʨʦʙʦʪʠ. ʊʽ, ʚ ʢʦʛʦ ʥʝ ʙʫʣʦ 

ʥʘʣʘʰʪʦʚʘʥʠʭ ʮʠʬʨʦʚʠʭ ʧʨʦʮʝʩʽʚ, ʚʽʜʯʫʣʠ ʮʝ ʦʩʦʙʣʠʚʦ ʙʦʣʽʩʥʦ. ʊʦʤʫ ʧʠʪʘʥʥʷ 

ʮʠʬʨʦʚʽʟʘʮʽʾ ʫʧʨʘʚʣʽʥʥʷ ð ʮʝ ʩʴʦʛʦʜʥʽ ʥʝ ʧʨʦ çʷʢʱʦè, ʘ ʧʨʦ çʷʢè.  

ʇʝʨʰ ʥʽʞ ʛʦʚʦʨʠʪʠ ʧʨʦ ʢʦʥʢʨʝʪʥʽ ʧʨʦʛʨʘʤʠ ʡ ʧʣʘʪʬʦʨʤʠ, ʚʘʨʪʦ 

ʨʦʟʽʙʨʘʪʠʩʷ ʟ ʪʝʨʤʽʥʦʣʦʛʽʻʶ ð ʙʦ ʪʫʪ ʜʫʞʝ ʣʝʛʢʦ ʟʘʧʣʫʪʘʪʠʩʷ. ʆʮʠʬʨʫʚʘʥʥʷ ï 

ʮʝ ʥʘʡʧʨʦʩʪʽʰʠʡ ʨʽʚʝʥʴ: ʧʝʨʝʚʦʜʠʤʦ ʧʘʧʝʨʦʚʠʡ ʥʘʢʘʟ ʫ PDF, ʽ ʚʩʝ. 

ʎʠʬʨʦʚʽʟʘʮʽʷ ð ʛʣʠʙʰʝ ï ʤʠ ʤʽʥʷʻʤʦ ʩʘʤ ʧʨʦʮʝʩ, ʱʦʙ ʚʽʥ ʚʽʜ ʧʦʯʘʪʢʫ ʜʦ ʢʽʥʮʷ 

ʚʽʜʙʫʚʘʚʩʷ ʫ ʮʠʬʨʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ɸ ʮʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ð ʮʝ ʚʞʝ ʧʨʦ 

ʟʤʽʥʫ ʣʦʛʽʢʠ ʦʨʛʘʥʽʟʘʮʽʾ ʟʘʛʘʣʦʤ: ʷʢ ʧʨʠʡʤʘʶʪʴʩʷ ʨʽʰʝʥʥʷ, ʷʢ ʚʟʘʻʤʦʜʽʶʪʴ 

ʧʽʜʨʦʟʜʽʣʠ, ʷʢʘ ʨʦʣʴ ʣʶʜʠʥʠ ʚ ʧʨʦʮʝʩʽ. ʎʽ ʨʽʚʥʽ ʪʨʝʙʘ ʨʦʟʨʽʟʥʷʪʠ, ʙʦ ʧʦʤʠʣʢʘ ʫ 

ʨʦʟʫʤʽʥʥʽ ʯʘʩʪʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʦʨʛʘʥʽʟʘʮʽʷ çʦʮʠʬʨʦʚʫʻè ʪʝ, ʱʦ ʪʨʝʙʘ 
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ʙʫʣʦ ʧʨʦʩʪʦ ʩʢʘʩʫʚʘʪʠ [2, ʩ. 538]. ʎʠʬʨʦʚʽʟʘʮʽʷ ʪʦʨʢʘʻʪʴʩʷ ʚʩʽʭ ʢʣʘʩʠʯʥʠʭ 

ʬʫʥʢʮʽʡ ʤʝʥʝʜʞʤʝʥʪʫ ð ʽ ʢʦʞʥʫ ʟʤʽʥʶʻ ʧʦ-ʩʚʦʻʤʫ. ʋ ʧʣʘʥʫʚʘʥʥʽ ʟ'ʷʚʣʷʶʪʴʩʷ 

ʽʥʩʪʨʫʤʝʥʪʠ ʧʨʦʛʥʦʩʪʠʯʥʦʾ ʘʥʘʣʽʪʠʢʠ: ʟʘʤʽʩʪʴ ʪʘʙʣʠʮʴ Excel ʟ ʨʫʯʥʠʤʠ 

ʬʦʨʤʫʣʘʤʠ ð ʩʠʩʪʝʤʠ, ʱʦ ʘʚʪʦʤʘʪʠʯʥʦ ʦʙʨʦʙʣʷʶʪʴ ʚʝʣʠʢʽ ʤʘʩʠʚʠ ʜʘʥʠʭ ʽ 

ʧʽʜʢʘʟʫʶʪʴ, ʜʝ ʻ ʨʠʟʠʢʠ ʽ ʜʝ ʻ ʨʝʟʝʨʚʠ. ɺ ʦʨʛʘʥʽʟʘʮʽʡʥʽʡ ʬʫʥʢʮʽʾ ï ʘʚʪʦʤʘʪʠʟʘʮʽʷ 

ʨʫʪʠʥʥʠʭ ʟʘʚʜʘʥʴ, ERPʩʠʩʪʝʤʠ, ʱʦ ʟʚ'ʷʟʫʶʪʴ ʤʽʞ ʩʦʙʦʶ ʬʽʥʘʥʩʠ, ʣʦʛʽʩʪʠʢʫ ʡ 

ʢʘʜʨʠ ʚ ʻʜʠʥʦʤʫ ʧʨʦʩʪʦʨʽ. ʋ ʢʦʥʪʨʦʣʽ ð ʟʘʤʽʩʪʴ ʟʚʽʪʽʚ ʨʘʟ ʥʘ ʤʽʩʷʮʴ, ʜʘʰʙʦʨʜʠ 

ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʜʝ ʙʫʜʴ-ʷʢʝ ʚʽʜʭʠʣʝʥʥʷ ʚʠʜʥʦ ʦʜʨʘʟʫ. ʄʝʣʴʥʠʢ ɸ. ʆ. 

ʜʦʚʦʜʠʪʴ, ʱʦ ʮʠʬʨʦʚʽ ʨʽʰʝʥʥʷ ʫ ʬʫʥʢʮʽʾ ʢʦʥʪʨʦʣʶ ʟʘʙʝʟʧʝʯʫʶʪʴ ʪʦʯʥʠʡ 

ʤʦʥʽʪʦʨʠʥʛ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʽ ʜʦʟʚʦʣʷʶʪʴ ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ 

ʚʽʜʭʠʣʝʥʥʷ [1, ʩ. 173]. ʊʘʢʽ ʧʦʤʽʪʥʽ ʟʤʽʥʠ ʫ ʢʦʦʨʜʠʥʘʮʽʾ ʪʘ ʢʦʤʫʥʽʢʘʮʽʾ. ʂʦʤʘʥʜʠ 

ʙʽʣʴʰʝ ʥʝ ʦʙʦʚ'ʷʟʢʦʚʦ ʤʘʶʪʴ ʩʠʜʽʪʠ ʚ ʦʜʥʦʤʫ ʦʬʽʩʽ, ʱʦʙ ʝʬʝʢʪʠʚʥʦ ʧʨʘʮʶʚʘʪʠ 

ʨʘʟʦʤ. ʎʠʬʨʦʚʽ ʧʣʘʪʬʦʨʤʠ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʻʢʪʘʤʠ ʜʦʟʚʦʣʷʶʪʴ ʙʘʯʠʪʠ, ʭʪʦ ʱʦ 

ʨʦʙʠʪʴ, ʷʢʽ ʪʝʨʤʽʥʠ, ʜʝ ʻ ʟʘʪʨʠʤʢʠ ð ʽ ʚʩʝ ʮʝ ʙʝʟ ʟʘʡʚʠʭ ʥʘʨʘʜ ʽ ʜʟʚʽʥʢʽʚ. ʉʝʨʝʜ 

ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʫʧʨʘʚʣʽʥʩʴʢʽʡ ʧʨʘʢʪʠʮʽ:  

ï ERP-ʩʠʩʪʝʤʠ (SAP, Oracle, 1C) ð ʦʙ'ʻʜʥʫʶʪʴ ʚʩʽ ʧʽʜʨʦʟʜʽʣʠ ʚ 

ʦʜʥʦʤʫ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ;  

ï CRM-ʩʠʩʪʝʤʠ ð ʚʝʜʫʪʴ ʧʦʚʥʫ ʽʩʪʦʨʽʶ ʚʟʘʻʤʦʜʽʾ ʟ ʢʣʽʻʥʪʘʤʠ ʡ 

ʜʘʶʪʴ ʘʥʘʣʽʪʠʢʫ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ;  

ï ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ ð ʧʨʠʙʠʨʘʶʪʴ ʧʘʧʝʨʦʚʫ 

ʪʷʛʘʥʠʥʫ ʡ ʨʦʙʣʷʪʴ ʜʦʢʫʤʝʥʪʠ ʧʨʦʩʪʝʞʫʚʘʥʠʤʠ;  

ï ʧʣʘʪʬʦʨʤʠ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʻʢʪʘʤʠ (Trello, Jira, Asana) ð ʜʣʷ 

ʨʦʟʧʦʜʽʣʝʥʦʾ ʢʦʤʘʥʜʥʦʾ ʨʦʙʦʪʠ;  

ï BI-ʽʥʩʪʨʫʤʝʥʪʠ ð ʚʽʟʫʘʣʽʟʫʶʪʴ ʜʘʥʽ ʽ ʧʝʨʝʪʚʦʨʶʶʪʴ ʯʠʩʣʘ ʥʘ 

ʟʨʦʟʫʤʽʣʫ ʢʘʨʪʠʥʫ ʜʣʷ ʢʝʨʽʚʥʠʢʘ.  

ʇʦʧʨʠ ʦʯʝʚʠʜʥʫ ʢʦʨʠʩʪʴ, ʮʠʬʨʦʚʽʟʘʮʽʷ ʚ ʦʨʛʘʥʽʟʘʮʽʷʭ ʯʘʩʪʦ ʡʜʝ ʚʘʞʢʦ. ɯ 

ʧʨʦʙʣʝʤʘ, ʷʢ ʧʨʘʚʠʣʦ, ʥʝ ʚ ʪʝʭʥʦʣʦʛʽʷʭ ð ʚʦʥʠ ʧʨʘʮʶʶʪʴ. ʇʨʦʙʣʝʤʘ ʫ ʣʶʜʷʭ ʽ 

ʧʨʦʮʝʩʘʭ. ʇʦ-ʧʝʨʰʝ, ʧʝʨʩʦʥʘʣ ʥʝʨʽʜʢʦ ʯʠʥʠʪʴ ʦʧʽʨ: ʥʝʟʨʦʟʫʤʽʣʦ, ʥʘʚʽʱʦ 

ʟʤʽʥʶʚʘʪʠ ʪʝ, ʱʦ ʽ ʪʘʢ çʷʢʦʩʴè ʧʨʘʮʶʚʘʣʦ. ʇʦ-ʜʨʫʛʝ, ʢʝʨʽʚʥʠʢʠ ʩʝʨʝʜʥʴʦʾ ʣʘʥʢʠ 

ʙʦʷʪʴʩʷ, ʱʦ ʮʠʬʨʦʚʽʟʘʮʽʷ ʟʨʦʙʠʪʴ ʾʭ ʨʦʙʦʪʫ ʙʽʣʴʰ ʧʨʦʟʦʨʦʶ ð ʽ ʥʝ ʟʘʚʞʜʠ 



323 

ʚʽʪʘʶʪʴ ʮʝ. ʇʦ-ʪʨʝʪʻ, ʯʘʩʪʦ ʚʽʜʩʫʪʥʻ ʩʪʨʘʪʝʛʽʯʥʝ ʙʘʯʝʥʥʷ: ʚʧʨʦʚʘʜʞʫʻʪʴʩʷ 

ʢʦʥʢʨʝʪʥʘ ʧʨʦʛʨʘʤʘ, ʘʣʝ ʥʽʭʪʦ ʥʝ ʤʦʞʝ ʧʦʷʩʥʠʪʠ, ʷʢʫ ʧʨʦʙʣʝʤʫ ʚʦʥʘ ʤʘʻ 

ʚʠʨʽʰʠʪʠ [2, ʩ. 541].  

ɼʦʩʣʽʜʥʠʢʠ ʪʘʢʦʞ ʟʚʝʨʪʘʶʪʴ ʫʚʘʛʫ ʥʘ ʪʝ, ʱʦ ʮʠʬʨʦʚʽʟʘʮʽʷ ʙʝʟ ʟʤʽʥʠ 

ʫʧʨʘʚʣʽʥʩʴʢʦʾ ʢʫʣʴʪʫʨʠ ʜʘʻ ʣʠʰʝ ʯʘʩʪʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ [4]. ʄʦʞʥʘ ʧʦʩʪʘʚʠʪʠ 

ʥʘʡʢʨʘʱʫ ERP-ʩʠʩʪʝʤʫ, ʘʣʝ ʷʢʱʦ ʢʝʨʽʚʥʠʢ ʦʜʥʘʢʦʚʦ ʚʠʤʘʛʘʻ ʧʘʧʝʨʦʚʽ ʟʚʽʪʠ ʽ 

ʧʨʠʡʤʘʻ ʨʽʰʝʥʥʷ ʥʘ ʧʽʜʩʪʘʚʽ ʦʩʦʙʠʩʪʠʭ ʚʽʜʯʫʪʪʽʚ ð ʩʠʩʪʝʤʘ ʧʨʦʩʪʦ 

ʧʨʦʩʪʦʶʚʘʪʠʤʝ. ʊʦʤʫ ʪʝʭʥʦʣʦʛʽʯʥʝ ʦʥʦʚʣʝʥʥʷ ʽ ʟʤʽʥʘ ʧʽʜʭʦʜʽʚ ʜʦ ʫʧʨʘʚʣʽʥʥʷ 

ʤʘʶʪʴ ʽʪʠ ʧʘʨʘʣʝʣʴʥʦ.  

ʑʦʙ ʮʠʬʨʦʚʽʟʘʮʽʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʧʨʦʮʝʩʽʚ ʜʘʣʘ ʨʝʘʣʴʥʠʡ ʝʬʝʢʪ, ʧʦʪʨʽʙʥʦ:  

1. ʯʽʪʢʦ ʚʠʟʥʘʯʠʪʠ, ʷʢʫ ʧʨʦʙʣʝʤʫ ʚʠʨʽʰʫʻ ʢʦʞʝʥ ʽʥʩʪʨʫʤʝʥʪ ð ʥʝ 

çʢʫʧʠʪʠ ʧʨʦʛʨʘʤʫè, ʘ ʟʘʢʨʠʪʠ ʢʦʥʢʨʝʪʥʠʡ ʩʣʘʙʢʠʡ ʧʨʦʮʝʩ;  

2. ʥʘʚʯʠʪʠ ʣʶʜʝʡ ð ʥʝ ʨʘʟʦʚʠʡ ʽʥʩʪʨʫʢʪʘʞ, ʘ ʩʠʩʪʝʤʥʘ ʧʽʜʛʦʪʦʚʢʘ ʥʘ 

ʚʩʽʭ ʨʽʚʥʷʭ;  

3. ʟʘʧʫʩʪʠʪʠ ʧʽʣʦʪ ʥʘ ʦʜʥʦʤʫ ʧʽʜʨʦʟʜʽʣʽ, ʚʽʜʧʨʘʮʶʚʘʪʠ ʧʦʤʠʣʢʠ, ʽ 

ʣʠʰʝ ʧʦʪʽʤ ʤʘʩʰʪʘʙʫʚʘʪʠ;  

4. ʧʦʜʙʘʪʠ ʧʨʦ ʟʘʭʠʩʪ ʜʘʥʠʭ ð ʯʠʤ ʙʽʣʴʰʝ ʧʨʦʮʝʩʽʚ ʧʝʨʝʭʦʜʠʪʴ ʫ 

ʮʠʬʨʫ, ʪʠʤ ʙʽʣʴʰʝ ʩʪʘʻ ʚʨʘʟʣʠʚʦʩʪʝʡ.  

100 Ƌ  

95 Ƌ                                                            ǒ 2026 ð 93%  

90 Ƌ                                                      ǒ 2025 ð 90%  

85 Ƌ                                                ǒ 2024 ð 87%  

80 Ƌ                                          ǒ 2023 ð 84%  

75 Ƌ                                    ǒ 2022 ð 79%  

70 Ƌ                              ǒ 2021 ð 73%  

65 Ƌ                        ǒ 2020 ð 67%  

60 Ƌ                  ǒ 2019 ð 61%  

55 Ƌ            ǒ 2018 ð 56%  

      2018   2019   2020   2021   2022   2023   2024   2025   2026  

ʈʠʩ. 1. ʈʽʚʝʥʴ ʜʽʜʞʠʪʘʣʽʟʘʮʽʾ ʧʽʜʧʨʠʻʤʩʪʚ ʋʢʨʘʾʥʠ (%) 

 

ʆʪʞʝ, ʮʠʬʨʦʚʽʟʘʮʽʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʧʨʦʮʝʩʽʚ ð ʮʝ ʥʝ ʦʜʥʦʨʘʟʦʚʠʡ ʧʨʦʝʢʪ 

çʧʦʩʪʘʚʠʪʠ ʥʦʚʫ ʧʨʦʛʨʘʤʫè, ʘ ʪʨʠʚʘʣʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʪʦʛʦ, ʷʢ ʦʨʛʘʥʽʟʘʮʽʷ ʜʫʤʘʻ 
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ʽ ʜʽʻ. ʊʽ ʢʦʤʧʘʥʽʾ, ʱʦ ʟʨʦʟʫʤʽʣʠ ʮʝ ʽ ʧʦʯʘʣʠ ʨʫʭʘʪʠʩʷ ʩʠʩʪʝʤʥʦ, ʚʞʝ ʤʘʶʪʴ 

ʚʽʜʯʫʪʥʽ ʧʝʨʝʚʘʛʠ: ʰʚʠʜʰʽ ʨʽʰʝʥʥʷ, ʤʝʥʰʝ ʨʫʯʥʦʾ ʨʦʙʦʪʠ, ʢʨʘʱʘ ʢʦʦʨʜʠʥʘʮʽʷ ʽ 

ʨʝʘʣʴʥʘ ʢʘʨʪʠʥʘ ʪʦʛʦ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʦʨʛʘʥʽʟʘʮʽʾ. ɼʣʷ ʪʠʭ, ʭʪʦ ʱʝ ʥʝ ʧʦʯʘʚ, ð 

ʢʨʘʱʠʡ ʤʦʤʝʥʪ, ʥʽʞ ʟʘʨʘʟ, ʥʘʚʨʷʜ ʯʠ ʥʘʩʪʘʥʝ.  
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ʋɼʂ 004.75 

ʇɯɼʍɯɼ ɼʆ ʄʆɼɽʃʖɺɸʅʅʗ ʈʆɿɺʀʊʆʂʋ ʂɸʉʂɸɼʅʀʍ ɺɯɼʄʆɺ ɺ 

ɽʃɽʂʊʈʆɽʅɽʈɻɽʊʀʏʅʀʍ ʉʀʉʊɽʄɸʍ ɯɿ-ɿɸ ɺʇʃʀɺʋ ʂɯɹɽʈɸʊɸʂ 

 

ʉʽʚʘʰʝʥʢʦ ɸʥʥʘ ɯʚʘʥʽʚʥʘ 

ʩʪʫʜʝʥʪʢʘ 

ɻʘʣʴʯʠʥʩʴʢʠʡ ʃʝʦʥʽʜ ʖʨʽʡʦʚʠʯ 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ 

ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʧʨʦʙʣʝʤʫ ʢʘʩʢʘʜʥʠʭ ʚʽʜʤʦʚ ʚ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ 

ʩʠʩʪʝʤʘʭ, ʩʧʨʠʯʠʥʝʥʠʭ ʢʽʙʝʨʘʪʘʢʘʤʠ ʥʘ ʝʣʝʤʝʥʪʠ ʜʠʩʧʝʪʯʝʨʩʴʢʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ʪʘ ʩʠʩʪʝʤʠ SCADA. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʩʫʯʘʩʥʠʭ ʝʥʝʨʛʦʩʠʩʪʝʤ ʷʢ 

ʢʽʙʝʨʬʽʟʠʯʥʠʭ ʩʠʩʪʝʤ, ʫ ʷʢʠʭ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʘ ʬʽʟʠʯʥʽ ʧʨʦʮʝʩʠ ʪʽʩʥʦ 

ʚʟʘʻʤʦʧʦʚôʷʟʘʥʽ. ʈʦʟʛʣʷʥʫʪʦ ʦʩʥʦʚʥʽ ʪʠʧʠ ʢʽʙʝʨʘʪʘʢ, ʟʜʘʪʥʠʭ ʚʠʢʣʠʢʘʪʠ 

ʧʦʨʫʰʝʥʥʷ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʝʥʝʨʛʦʩʠʩʪʝʤ, ʟʦʢʨʝʤʘ ʘʪʘʢʠ ʧʽʜʤʽʥʠ ʜʘʥʠʭ, 

spoofing-ʘʪʘʢʠ ʪʘ ʘʪʘʢʠ ʥʘ ʢʦʤʫʪʘʮʽʡʥʝ ʦʙʣʘʜʥʘʥʥʷ. ʆʢʨʝʤʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ 

ʚʠʢʦʨʠʩʪʘʥʥʶ DC power flow ʪʘ ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʜʣʷ 

ʘʥʘʣʽʟʫ ʨʦʟʚʠʪʢʫ ʢʘʩʢʘʜʥʠʭ ʘʚʘʨʽʡ. ʇʦʢʘʟʘʥʦ, ʱʦ ʮʠʬʨʦʚʽʟʘʮʽʷ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʝʨʫʚʘʥʥʷ ʤʝʨʝʞʝʶ, ʘʣʝ ʚʦʜʥʦʯʘʩ 

ʟʙʽʣʴʰʫʻ ʢʽʣʴʢʽʩʪʴ ʧʦʪʝʥʮʽʡʥʠʭ ʚʝʢʪʦʨʽʚ ʢʽʙʝʨʘʪʘʢ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʝʥʝʨʛʦʩʠʩʪʝʤ 

ʪʘ ʨʦʟʨʦʙʢʠ ʟʘʩʦʙʽʚ ʨʘʥʥʴʦʛʦ ʚʠʷʚʣʝʥʥʷ ʟʘʛʨʦʟ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʝʥʝʨʛʦʩʠʩʪʝʤʘ, ʢʘʩʢʘʜʥʽ ʚʽʜʤʦʚʠ, ʢʽʙʝʨʘʪʘʢʠ, SCADA, 

ʢʽʙʝʨʬʽʟʠʯʥʘ ʩʠʩʪʝʤʘ, DC power flow, ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʝ ʤʦʜʝʣʶʚʘʥʥʷ. 

 

ɺʩʪʫʧ 

ʉʫʯʘʩʥʽ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʯʥʽ ʩʠʩʪʝʤʠ ʘʢʪʠʚʥʦ ʽʥʪʝʛʨʫʶʪʴ ʽʥʬʦʨʤʘʮʽʡʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʟʘʩʦʙʠ ʢʝʨʫʚʘʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʚʠʱʝʥʥʷ 
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ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʦʥʽʪʦʨʠʥʛʫ ʡ ʜʠʩʧʝʪʯʝʨʩʴʢʦʛʦ ʢʦʥʪʨʦʣʶ. ʋ ʨʝʟʫʣʴʪʘʪʽ 

ʪʨʘʜʠʮʽʡʥʽ ʝʥʝʨʛʦʤʝʨʝʞʽ ʪʨʘʥʩʬʦʨʤʫʶʪʴʩʷ ʫ ʩʢʣʘʜʥʽ ʢʽʙʝʨʬʽʟʠʯʥʽ ʩʠʩʪʝʤʠ, ʜʝ 

ʬʽʟʠʯʥʽ ʧʨʦʮʝʩʠ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʽ ʟ ʮʠʬʨʦʚʦʶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ. ʆʜʥʠʤ ʽʟ 

ʢʣʶʯʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʩʫʯʘʩʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʻ SCADA-ʩʠʩʪʝʤʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʟʙʽʨ ʜʘʥʠʭ, ʜʠʩʪʘʥʮʽʡʥʝ ʢʝʨʫʚʘʥʥʷ ʪʘ ʢʦʥʪʨʦʣʴ ʩʪʘʥʫ ʤʝʨʝʞʽ ʚ ʨʝʞʠʤʽ 

ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ɺʦʜʥʦʯʘʩ ʮʠʬʨʦʚʽʟʘʮʽʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʩʪʚʦʨʶʻ 

ʥʦʚʽ ʢʽʙʝʨʟʘʛʨʦʟʠ, ʦʩʢʽʣʴʢʠ ʧʦʨʫʰʝʥʥʷ ʨʦʙʦʪʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʤʦʞʝ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʘʚʘʨʽʡʥʠʭ ʨʝʞʠʤʽʚ ʪʘ ʢʘʩʢʘʜʥʠʭ ʚʽʜʤʦʚ ʝʥʝʨʛʦʩʠʩʪʝʤʠ. ʆʩʦʙʣʠʚʫ 

ʥʝʙʝʟʧʝʢʫ ʩʪʘʥʦʚʣʷʪʴ ʢʽʙʝʨʘʪʘʢʠ ʥʘ ʩʠʩʪʝʤʠ ʜʠʩʧʝʪʯʝʨʩʴʢʦʛʦ ʢʝʨʫʚʘʥʥʷ, 

ʨʝʣʝʡʥʠʡ ʟʘʭʠʩʪ ʪʘ ʪʝʣʝʤʝʪʨʽʶ, ʷʢʽ ʟʜʘʪʥʽ ʩʧʨʠʯʠʥʠʪʠ ʤʘʩʰʪʘʙʥʽ ʧʦʨʫʰʝʥʥʷ 

ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ. ʊʦʤʫ ʘʢʪʫʘʣʴʥʠʤ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʨʦʟʚʠʪʢʫ 

ʢʘʩʢʘʜʥʠʭ ʚʽʜʤʦʚ ʧʽʜ ʚʧʣʠʚʦʤ ʢʽʙʝʨʘʪʘʢ ʪʘ ʘʥʘʣʽʟ ʤʝʪʦʜʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘʢʠʭ 

ʧʨʦʮʝʩʽʚ [1]. ʄʝʪʦʶ ʩʪʘʪʪʽ ʻ ʘʥʘʣʽʟ ʝʥʝʨʛʦʩʠʩʪʝʤʠ ʷʢ ʢʽʙʝʨʬʽʟʠʯʥʦʾ ʩʠʩʪʝʤʠ, 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʢʽʙʝʨʘʪʘʢ ʥʘ ʨʦʟʚʠʪʦʢ ʢʘʩʢʘʜʥʠʭ ʘʚʘʨʽʡ ʪʘ ʨʦʟʛʣʷʜ ʧʽʜʭʦʜʽʚ 

ʜʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘʢʠʭ ʧʨʦʮʝʩʽʚ. 

1. ɽʥʝʨʛʦʩʠʩʪʝʤʘ ʷʢ ʢʽʙʝʨʬʽʟʠʯʥʘ ʩʠʩʪʝʤʘ 

ʉʫʯʘʩʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʯʥʘ ʩʠʩʪʝʤʘ ʻ ʩʢʣʘʜʥʦʶ ʢʽʙʝʨʬʽʟʠʯʥʦʶ 

ʩʠʩʪʝʤʦʶ, ʫ ʷʢʽʡ ʬʽʟʠʯʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʧʦʻʜʥʫʻʪʴʩʷ ʟ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ 

ʪʝʭʥʦʣʦʛʽʷʤʠ ʪʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʢʝʨʫʚʘʥʥʷ. ɼʦ ʬʽʟʠʯʥʦʛʦ ʨʽʚʥʷ 

ʥʘʣʝʞʘʪʴ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ, ʧʽʜʩʪʘʥʮʽʾ ʪʘ ʣʽʥʽʾ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯʽ, ʘ ʜʦ 

ʢʽʙʝʨʥʝʪʠʯʥʦʛʦ ï SCADA, Industrial Control Systems (ICS), Programmable Logic 

Controllers (PLC), Remote Terminal Unit (RTU), ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʝʣʝʢʪʨʦʥʥʽ 

ʧʨʠʩʪʨʦʾ (IED) ʪʘ ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʤʝʨʝʞʽ. ʆʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ ʻ 

SCADA, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʟʙʽʨ ʜʘʥʠʭ, ʤʦʥʽʪʦʨʠʥʛ ʪʘ ʜʠʩʪʘʥʮʽʡʥʝ ʢʝʨʫʚʘʥʥʷ 

ʝʥʝʨʛʦʤʝʨʝʞʦʶ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ɼʣʷ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʧʨʦʪʦʢʦʣʠ ʟʚôʷʟʢʫ, ʟʦʢʨʝʤʘ IEC 61850, 

Modbus ʪʘ DNP3. ɺʘʞʣʠʚʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʩʫʯʘʩʥʠʭ ʝʥʝʨʛʦʩʠʩʪʝʤ ʻ ʪʽʩʥʠʡ 

ʟʚôʷʟʦʢ ʤʽʞ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʪʘ ʬʽʟʠʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ. ʇʦʨʫʰʝʥʥʷ ʨʦʙʦʪʠ 

ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ ʘʙʦ ʧʽʜʤʽʥʘ ʪʝʣʝʤʝʪʨʠʯʥʠʭ ʜʘʥʠʭ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʣʽʥʽʡ, ʚʪʨʘʪʠ ʩʪʽʡʢʦʩʪʽ ʪʘ ʨʦʟʚʠʪʢʫ ʘʚʘʨʽʡʥʠʭ ʨʝʞʠʤʽʚ [2]. 
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2. ɺʧʣʠʚ ʢʽʙʝʨʘʪʘʢ ʥʘ ʨʦʟʚʠʪʦʢ ʢʘʩʢʘʜʥʠʭ ʚʽʜʤʦʚ 

ʂʘʩʢʘʜʥʽ ʚʽʜʤʦʚʠ ʚ ʝʥʝʨʛʦʩʠʩʪʝʤʘʭ ʚʠʥʠʢʘʶʪʴ ʫʥʘʩʣʽʜʦ ʧʦʩʣʽʜʦʚʥʦʛʦ 

ʚʠʭʦʜʫ ʟ ʣʘʜʫ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʝʣʝʤʝʥʪʽʚ ʤʝʨʝʞʽ. ʆʜʥʽʻʶ ʟ ʧʨʠʯʠʥ ʪʘʢʠʭ 

ʘʚʘʨʽʡ ʤʦʞʫʪʴ ʙʫʪʠ ʢʽʙʝʨʘʪʘʢʠ ʥʘ ʩʠʩʪʝʤʠ ʜʠʩʧʝʪʯʝʨʩʴʢʦʛʦ ʢʝʨʫʚʘʥʥʷ, 

ʪʝʣʝʤʝʪʨʽʶ ʪʘ ʨʝʣʝʡʥʠʡ ʟʘʭʠʩʪ. 

ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʻ ʘʪʘʢʠ ʪʠʧʫ False Data Injection (FDI), spoofing-

ʘʪʘʢʠ ʪʘ ʘʪʘʢʠ ʥʘ ʢʦʤʫʪʘʮʽʡʥʝ ʦʙʣʘʜʥʘʥʥʷ. FDI-ʘʪʘʢʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʽʜʤʽʥʫ 

ʪʝʣʝʤʝʪʨʠʯʥʠʭ ʜʘʥʠʭ, ʫʥʘʩʣʽʜʦʢ ʯʦʛʦ ʦʧʝʨʘʪʦʨ ʦʪʨʠʤʫʻ ʥʝʢʦʨʝʢʪʥʫ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʘʥ ʤʝʨʝʞʽ. Spoofing-ʘʪʘʢʠ ʜʦʟʚʦʣʷʶʪʴ ʟʤʽʥʶʚʘʪʠ ʩʠʛʥʘʣʠ 

ʢʝʨʫʚʘʥʥʷ ʛʝʥʝʨʘʪʦʨʘʤʠ ʪʘ ʨʝʛʫʣʷʪʦʨʘʤʠ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʪʨʘʪʠ 

ʩʪʽʡʢʦʩʪʽ ʩʠʩʪʝʤʠ. ɸʪʘʢʠ ʥʘ ʢʦʤʫʪʘʮʽʡʥʝ ʦʙʣʘʜʥʘʥʥʷ ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ 

ʚʽʜʢʣʶʯʝʥʥʷ ʣʽʥʽʡ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯʽ ʪʘ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ ʤʝʨʝʞʽ. 

ʊʘʢʦʞ ʥʝʙʝʟʧʝʯʥʠʤʠ ʻ ʘʪʘʢʠ ʥʘ SCADA ʪʘ ʩʠʩʪʝʤʠ ʨʝʣʝʡʥʦʛʦ ʟʘʭʠʩʪʫ, ʷʢʽ 

ʤʦʞʫʪʴ ʙʣʦʢʫʚʘʪʠ ʘʙʦ ʟʘʪʨʠʤʫʚʘʪʠ ʩʧʨʘʮʶʚʘʥʥʷ ʟʘʭʠʩʪʽʚ, ʱʦ ʧʨʠʩʢʦʨʶʻ 

ʨʦʟʚʠʪʦʢ ʘʚʘʨʽʡʥʦʛʦ ʧʨʦʮʝʩʫ [1]. 

ɺ ʊʘʙʣʠʮʽ 1 ʧʦʢʘʟʘʥʦ ʧʦʨʽʚʥʷʥʥʷ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʪʠʧʽʚ ʢʽʙʝʨʘʪʘʢ ʙʫʣʦ 

ʚʠʢʦʥʘʥʦ ʢʦʨʦʪʢʠʡ ʘʥʘʣʽʟ ʾʭʥʴʦʛʦ ʧʦʪʝʥʮʽʡʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʝʥʝʨʛʦʩʠʩʪʝʤʫ. 

ʊʘʙʣʠʮʷ 1 

ɺʧʣʠʚ ʨʽʟʥʠʭ ʪʠʧʽʚ ʢʽʙʝʨʘʪʘʢ ʥʘ ʝʥʝʨʛʦʩʠʩʪʝʤʫ 

ʊʠʧ ʘʪʘʢʠ ʆʙô̒ ʢʪ ʚʧʣʠʚʫ ʆʩʥʦʚʽ ʥʘʩʣʽʜʢʠ 
ʈʠʟʠʢ ʨʦʟʚʠʪʢʫ 

ʢʘʩʢʘʜʥʦʾ ʘʚʘʨʽʾ 

False Data Injection ʊʝʣʝʤʝʪʨʽʷ, SCADA 

ʇʦʤʠʣʢʦʚʠʡ ʩʪʘʥ 

ʤʝʨʝʞʽ, 

ʥʝʧʨʘʚʠʣʴʥʠʡ 

ʧʝʨʝʨʦʟʧʦʜʽʣ 

ʥʘʚʘʥʪʘʞʝʥʥʷ 

ɺʠʩʦʢʠʡ 

Spoofing attack 
ɻʝʥʝʨʘʪʦʨʠ, 

ʨʝʛʫʣʷʪʦʨʠ 

ɺʪʨʘʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ 

ʯʘʩʪʦʪʠ ʪʘ ʥʘʧʨʫʛʠ 
ɺʠʩʦʢʠʡ 

Switching attack ɺʠʤʠʢʘʯʽ, ʧʽʜʩʪʘʥʮʽʾ 

ɺʽʜʢʣʶʯʝʥʥʷ ʣʽʥʽʡ 

ʪʘ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ 

ʤʝʨʝʞʽ 

ɼʫʞʝ ʚʠʩʦʢʠʡ 

DoS/DDoS 
ʂʘʥʘʣʠ ʟʚô̫ ʟʢʫ, 

SCADA 

ɺʪʨʘʪʘ ʤʦʥʽʪʦʨʠʥʛʫ 

ʪʘ ʢʝʨʫʚʘʥʥʷ 
ʉʝʨʝʜʥʽʡ 

 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʫʻ, ʱʦ ʥʘʡʙʽʣʴʰʫ ʥʝʙʝʟʧʝʢʫ ʜʣʷ ʝʥʝʨʛʦʩʠʩʪʝʤʠ 

ʩʪʘʥʦʚʣʷʪʴ ʘʪʘʢʠ ʥʘ ʢʦʤʫʪʘʮʽʡʥʝ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʩʠʩʪʝʤʠ ʨʝʣʝʡʥʦʛʦ ʟʘʭʠʩʪʫ, 
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ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʤʦʞʫʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʤʽʥʶʚʘʪʠ ʪʦʧʦʣʦʛʽʶ ʤʝʨʝʞʽ ʪʘ 

ʧʨʠʩʢʦʨʶʚʘʪʠ ʨʦʟʚʠʪʦʢ ʢʘʩʢʘʜʥʠʭ ʧʨʦʮʝʩʽʚ. ɺʦʜʥʦʯʘʩ ʘʪʘʢʠ ʥʘ ʪʝʣʝʤʝʪʨʽʶ ʪʘ 

SCADA ʻ ʩʢʣʘʜʥʽʰʠʤʠ ʜʣʷ ʚʠʷʚʣʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʤʦʞʫʪʴ ʪʨʠʚʘʣʠʡ ʯʘʩ 

ʟʘʣʠʰʘʪʠʩʷ ʥʝʧʦʤʽʪʥʠʤʠ ʜʣʷ ʦʧʝʨʘʪʦʨʽʚ ʩʠʩʪʝʤʠ. 

3. ʇʽʜʭʽʜ ʜʦ ʤʦʜʝʣʶʚʘʥʥʷ ʢʘʩʢʘʜʥʠʭ ʧʨʦʮʝʩʽʚ 

ʄʦʜʝʣʶʚʘʥʥʷ ʚ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʮʽ ʚʟʘʛʘʣʽ, ʷʢ ʽ ʤʦʜʝʣʶʚʘʥʥʷ ʚʧʣʠʚʫ 

ʢʽʙʝʨʘʪʘʢ ʥʘ ʢʘʩʢʘʜʥʽ ʚʽʜʤʦʚʠ ʤʘʻ ʚʝʣʠʢʽ ʷʢ ʪʝʦʨʝʪʠʯʥʝ, ʪʘʢ ʽ ʧʨʘʢʪʠʯʥʝ 

ʟʥʘʯʝʥʥʷ ʯʝʨʝʟ ʥʘʜʟʚʠʯʘʡʥʫ ʩʢʣʘʜʥʽʩʪʴ ʚʠʧʨʦʙʦʚʫʚʘʥʴ ʥʘ ʨʝʘʣʴʥʠʭ 

ʝʥʝʨʛʦʩʠʩʪʝʤʘʭ. ʆʜʥʘʢ ʩʘʤʝ ʩʢʣʘʜʥʽʩʪʴ ʝʥʝʨʛʦʩʠʩʪʝʤ ʧʦʨʦʜʠʣʘ ʨʽʟʥʽ ʧʽʜʭʦʜʠ 

ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʪʘʢʦʾ ʩʢʣʘʜʥʦʾ ʧʨʦʙʣʝʤʠ, ʷʢ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʢʘʩʢʘʜʥʠʭ 

ʚʽʜʤʦʚ ʚ ʝʥʝʨʛʦʩʠʩʪʝʤʘʭ. ʉʝʨʝʜ ʤʥʦʞʠʥʠ ʧʽʜʭʦʜʽʚ ʢʣʘʩʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʤʦʞʥʘ 

ʚʠʜʽʣʠʪʠ ʜʚʘ ʥʘʧʨʷʤ: 

¶ ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʝʣʝʡ ʜʠʥʘʤʽʢʠ ʽʥʬʝʢʮʽʡ ʽʥʬʝʢʮʽʡ [3]; 

¶ ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʝʣʝʡ ʢʣʽʪʠʥʥʦʛʦ ʘʚʪʦʤʘʪʘ [4]. 

ʗʢ ʧʝʨʰʠʡ, ʪʘʢ ʽ ʜʨʫʛʠʡ ʧʽʜʭʦʜʠ ʚʽʜʥʦʩʥʦ ʥʝʧʦʛʘʥʦ ʧʨʘʮʶʶʪʴ ʷʢ 

ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʦʮʽʥʢʠ ʧʦʰʠʨʝʥʥʷ ʰʢʽʜʣʠʚʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚ 

ʦʜʥʦʨʽʜʥʠʭ ʤʝʨʝʞʘʭ. 

ɸʣʝ ʮʽ ʪʨʘʜʠʮʽʡʥʽ ʤʦʜʝʣʽ ʝʧʽʜʝʤʽʡ, ʟʘʩʥʦʚʘʥʽ ʥʘ ʧʨʠʧʫʱʝʥʥʷʭ ʧʨʦ 

ʦʜʥʦʨʽʜʥʽʩʪʴ, ʥʦʨʤʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʪʘ ʽʜʝʘʣʴʥʝ ʧʝʨʝʤʽʰʫʚʘʥʥʷ, ʥʝʘʜʝʢʚʘʪʥʽ ʜʣʷ 

ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʤʝʨʝʞʘʭ IDS, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʝʥʝʨʛʦʩʠʩʪʝʤʧʦʰʠʨʝʥʥʷ 

ʰʢʽʜʣʠʚʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʈʝʣʝʚʘʥʪʥʠʡ ʧʽʜʭʽʜ ʜʣʷ ʥʘʜʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʧʥʥʷ ʢʘʩʢʘʜʥʠʭ ʟʙʦʾʚ ʚ 

ʝʥʝʨʛʦʩʠʩʪʝʤʘʭ ʤʘʻ ʧʦʻʜʥʫʚʘʪʠ ʧʦʪʝʥʮʽʘʣ ʬʦʨʤʘʣʽʟʘʮʽʾ ʢʘʩʢʘʜʥʠʭ ʟʙʦʾʚ 

ʥʝʦʜʥʦʨʽʜʥʠʭ ʤʝʨʝʞ SCADA ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʧʦʜʽʣ ʧʦʪʦʢʽʚ ʧʦʪʫʞʥʦʩʪʽ ʤʽʞ 

ʚʫʟʣʘʤʠ ʚ ʝʥʝʨʛʝʪʠʯʥʽʡ ʤʝʨʝʞʽ. 

ɼʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ ʝʥʝʨʛʦʩʠʩʪʝʤʠ ʪʘʢʦʞ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʝ ʤʦʜʝʣʶʚʘʥʥʷ (ABM), ʫ ʷʢʦʤʫ 

ʛʝʥʝʨʘʪʦʨʠ, ʧʽʜʩʪʘʥʮʽʾ, ʩʠʩʪʝʤʠ ʟʘʭʠʩʪʫ ʪʘ ʜʠʩʧʝʪʯʝʨʩʴʢʽ ʮʝʥʪʨʠ ʨʦʟʛʣʷʜʘʶʪʴʩʷ 

ʷʢ ʦʢʨʝʤʽ ʘʛʝʥʪʠ [5]. ʂʦʞʝʥ ʘʛʝʥʪ ʤʘʻ ʚʣʘʩʥʠʡ ʥʘʙʽʨ ʧʘʨʘʤʝʪʨʽʚ, ʩʪʘʥʽʚ ʪʘ 

ʧʨʘʚʠʣ ʧʦʚʝʜʽʥʢʠ, ʘ ʪʘʢʦʞ ʤʦʞʝ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʽʥʰʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤʠ 
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ʯʝʨʝʟ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʘ ʝʥʝʨʛʝʪʠʯʥʽ ʟʚôʷʟʢʠ. ʅʘʧʨʠʢʣʘʜ, ʘʛʝʥʪ ʛʝʥʝʨʘʪʦʨʘ ʨʝʘʛʫʻ 

ʥʘ ʟʤʽʥʫ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʢʦʤʘʥʜʠ ʜʠʩʧʝʪʯʝʨʩʴʢʦʛʦ ʮʝʥʪʨʫ, ʘʛʝʥʪ ʧʽʜʩʪʘʥʮʽʾ 

ʢʦʥʪʨʦʣʶʻ ʩʪʘʥ ʣʽʥʽʡ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯʽ, ʘ ʘʛʝʥʪ ʨʝʣʝʡʥʦʛʦ ʟʘʭʠʩʪʫ ʧʨʠʡʤʘʻ 

ʨʽʰʝʥʥʷ ʧʨʦ ʘʚʘʨʽʡʥʝ ʚʽʜʢʣʶʯʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʧʨʠ ʧʝʨʝʚʠʱʝʥʥʽ ʜʦʧʫʩʪʠʤʠʭ 

ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ. 

ʆʩʦʙʣʠʚʽʩʪʶ ABM ʻ ʤʦʞʣʠʚʽʩʪʴ ʤʦʜʝʣʶʚʘʥʥʷ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʦʾ 

ʧʦʚʝʜʽʥʢʠ ʩʠʩʪʝʤʠ, ʢʦʣʠ ʟʤʽʥʘ ʩʪʘʥʫ ʦʜʥʦʛʦ ʝʣʝʤʝʥʪʘ ʚʧʣʠʚʘʻ ʥʘ ʽʥʰʽ ʚʫʟʣʠ 

ʤʝʨʝʞʽ ʪʘ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʣʘʥʮʶʛʦʚʫ ʨʝʘʢʮʽʶ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ 

ʚʽʜʪʚʦʨʶʚʘʪʠ ʨʦʟʚʠʪʦʢ ʢʘʩʢʘʜʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ 

ʚʧʣʠʚ ʢʽʙʝʨʘʪʘʢ ʥʘ ʨʦʙʦʪʫ ʦʢʨʝʤʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʝʥʝʨʛʦʩʠʩʪʝʤʠ. ʂʨʽʤ ʪʦʛʦ, 

ABM ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʨʘʭʦʚʫʚʘʪʠ ʧʦʤʠʣʢʠ ʪʝʣʝʤʝʪʨʽʾ, ʟʘʪʨʠʤʢʠ ʧʝʨʝʜʘʯʽ 

ʜʘʥʠʭ, ʟʤʽʥʫ ʪʦʧʦʣʦʛʽʾ ʤʝʨʝʞʽ ʪʘ ʨʝʘʢʮʽʶ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʥʘ 

ʘʚʘʨʽʡʥʽ ʩʠʪʫʘʮʽʾ. ʆʪʞʝ, ʟʘʚʜʷʢʠ ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʤʫ ʧʽʜʭʦʜʫ ʤʦʞʣʠʚʦ 

ʚʠʟʥʘʯʘʪʠ ʢʨʠʪʠʯʥʽ ʚʫʟʣʠ ʤʝʨʝʞʽ, ʧʦʰʢʦʜʞʝʥʥʷ ʘʙʦ ʢʦʤʧʨʦʤʝʪʘʮʽʷ ʷʢʠʭ 

ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʤʘʩʰʪʘʙʥʠʭ ʢʘʩʢʘʜʥʠʭ ʚʽʜʤʦʚ, ʘ ʪʘʢʦʞ ʦʮʽʥʶʚʘʪʠ 

ʩʪʽʡʢʽʩʪʴ ʝʥʝʨʛʦʩʠʩʪʝʤʠ ʜʦ ʨʽʟʥʠʭ ʩʮʝʥʘʨʽʾʚ ʢʽʙʝʨʘʪʘʢ.  

ʄʝʪʦʜʠʢʘ ʩʠʤʫʣʷʮʽʾ ʟʘ ʘʛʝʥʪʥʠʤ ʧʽʜʭʦʜʦʤ ʤʘʻ ʧʝʨʝʜʙʘʯʘʪʠ ʩʮʝʥʘʨʥʠʡ 

ʧʽʜʭʽʜ. 

ʅʘ ʧʦʯʘʪʢʫ ʩʠʤʫʣʷʮʽʾ ʘʛʝʥʪʠ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʘʪʨʠʙʫʪʘʤʠ 

(ʪʦʙʪʦ ʦʙ'ʻʢʪʘʤʠ ʨʽʚʥʷ ʘʛʝʥʪʘ). ʅʘ ʢʦʞʥʦʤʫ ʢʨʦʮʽ ʯʘʩʫ ʢʦʦʨʜʠʥʘʪʠ ʤʦʙʽʣʴʥʠʭ 

ʘʛʝʥʪʽʚ ʦʥʦʚʣʶʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʾʭʥʽʭ ʤʦʜʝʣʝʡ ʤʦʙʽʣʴʥʦʩʪʽ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʦʷʚʠ ʥʦʚʠʭ ʛʨʘʬʽʢʽʚ ʟʚ'ʷʟʢʫ. ʂʦʞʝʥ ʘʛʝʥʪ ʦʙʤʽʥʶʻʪʴʩʷ ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ ʟ 

ʽʥʰʠʤʠ ʘʛʝʥʪʘʤʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʦʜʝʣʽ ʩʣʫʞʙʠ ï ʡʤʦʚʽʨʥʽʩʪʴ ʟʘʨʘʞʝʥʥʷ 

ʙʫʜʴ-ʷʢʦʛʦ ʟ ʮʠʭ ʧʦʚʽʜʦʤʣʝʥʴ ʦʙʯʠʩʣʶʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʤʦʜʝʣʽ ʟʘʨʘʞʝʥʥʷ 

ʩʣʫʞʙʠ. ʂʨʦʢʠ ʯʘʩʫ ʧʦʚʪʦʨʶʶʪʴʩʷ ʧʨʦʪʷʛʦʤ ʟʘʜʘʥʦʾ ʢʦʨʠʩʪʫʚʘʯʝʤ ʢʽʣʴʢʦʩʪʽ 

ʩʧʨʦʙ, ʱʦʙ ʨʝʟʫʣʴʪʘʪʠ ʤʦʞʥʘ ʙʫʣʦ ʫʩʝʨʝʜʥʠʪʠ ʟʘ ʮʠʤʠ ʩʧʨʦʙʘʤʠ. 

ɼʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʢʘʩʢʘʜʥʠʭ ʚʽʜʤʦʚ ʚ ʤʝʨʝʞʘʭ ʝʥʝʨʛʦʩʠʩʪʝʤ 

ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʝʪʦʜ DC power flow, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʦʮʽʥʶʚʘʪʠ 

ʨʦʟʧʦʜʽʣ ʧʦʪʦʢʽʚ ʧʦʪʫʞʥʦʩʪʽ ʤʽʞ ʚʫʟʣʘʤʠ ʤʝʨʝʞʽ ʪʘ ʚʠʟʥʘʯʘʪʠ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ 

ʣʽʥʽʡ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯʽ [6]. ɼʘʥʠʡ ʧʽʜʭʽʜ ʻ ʩʧʨʦʱʝʥʦʶ ʤʦʜʝʣʣʶ ʨʦʟʧʦʜʽʣʫ 
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ʧʦʪʦʢʽʚ, ʱʦ ʥʝ ʚʨʘʭʦʚʫʻ ʨʝʘʢʪʠʚʥʫ ʧʦʪʫʞʥʽʩʪʴ ʪʘ ʚʪʨʘʪʠ ʝʥʝʨʛʽʾ, ʧʨʦʪʝ 

ʟʘʙʝʟʧʝʯʫʻ ʰʚʠʜʢʠʡ ʘʥʘʣʽʟ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʝʥʝʨʛʦʩʠʩʪʝʤʠ. 

ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʧʦʪʽʢ ʘʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʨʘʟʦʤ: 

ὖ
— —

ὢ
 

ʜʝ: 

ὖ  ð  ʧʦʪʽʢ ʘʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʤʽʞ ʚʫʟʣʘʤʠ Ὥʪʘ Ὦ; 

—ȟ— ð  ʬʘʟʦʚʽ ʢʫʪʠ ʚʫʟʣʽʚ; 

ὢ  ð  ʨʝʘʢʪʠʚʥʠʡ ʦʧʽʨ ʣʽʥʽʾ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯʽ. 

ʋ ʨʘʟʽ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʣʽʥʽʾ ʩʠʩʪʝʤʘ ʨʝʣʝʡʥʦʛʦ ʟʘʭʠʩʪʫ ʤʦʞʝ ʘʚʪʦʤʘʪʠʯʥʦ 

ʚʽʜʢʣʶʯʠʪʠ ʾʾ, ʱʦ ʧʨʠʟʚʝʜʝ ʜʦ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʧʦʪʦʢʽʚ ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʧʦʜʘʣʴʰʦʛʦ 

ʨʦʟʚʠʪʢʫ ʢʘʩʢʘʜʥʦʾ ʘʚʘʨʽʾ. 

ʄʦʜʝʣʶʚʘʥʥʷ ʢʘʩʢʘʜʥʠʭ ʧʨʦʮʝʩʽʚ ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʝ ʚ ʩʝʨʝʜʦʚʠʱʽ 

Python ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʽʙʣʽʦʪʝʢ NumPy, SciPy ʪʘ NetworkX. ɼʣʷ ʪʝʩʪʫʚʘʥʥʷ 

ʤʦʜʝʣʝʡ ʯʘʩʪʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ IEEE ʪʝʩʪʦʚʽ ʝʥʝʨʛʦʩʠʩʪʝʤʠ, ʟʦʢʨʝʤʘ IEEE 

39-bus system. 

ʇʦʻʜʥʘʥʥʷ DC power flow ʪʘ ABM ʜʦʟʚʦʣʷʻ ʦʮʽʥʶʚʘʪʠ ʩʪʽʡʢʽʩʪʴ 

ʝʥʝʨʛʦʩʠʩʪʝʤ ʜʦ ʢʽʙʝʨʘʪʘʢ ʽ ʚʠʟʥʘʯʘʪʠ ʢʨʠʪʠʯʥʽ ʝʣʝʤʝʥʪʠ ʤʝʨʝʞʽ, ʧʦʰʢʦʜʞʝʥʥʷ 

ʷʢʠʭ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʤʘʩʰʪʘʙʥʽ ʢʘʩʢʘʜʥʽ ʚʽʜʤʦʚʠ. 

ɺʠʩʥʦʚʢʠ 

ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʦʩʦʙʣʠʚʦʩʪʽ ʩʫʯʘʩʥʠʭ ʝʥʝʨʛʦʩʠʩʪʝʤ ʷʢ ʢʽʙʝʨʬʽʟʠʯʥʠʭ 

ʩʠʩʪʝʤ ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚʧʣʠʚ ʢʽʙʝʨʘʪʘʢ ʥʘ ʨʦʟʚʠʪʦʢ ʢʘʩʢʘʜʥʠʭ ʚʽʜʤʦʚ. 

ɺʠʟʥʘʯʝʥʦ, ʱʦ ʮʠʬʨʦʚʽʟʘʮʽʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

SCADA-ʩʠʩʪʝʤ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʝʨʫʚʘʥʥʷ ʤʝʨʝʞʝʶ, ʧʨʦʪʝ 

ʦʜʥʦʯʘʩʥʦ ʟʙʽʣʴʰʫʶʪʴ ʢʽʣʴʢʽʩʪʴ ʧʦʪʝʥʮʽʡʥʠʭ ʢʽʙʝʨʟʘʛʨʦʟ. 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʤʠ ʻ ʘʪʘʢʠ ʥʘ 

ʩʠʩʪʝʤʠ ʪʝʣʝʤʝʪʨʽʾ, ʨʝʣʝʡʥʦʛʦ ʟʘʭʠʩʪʫ ʪʘ ʢʦʤʫʪʘʮʽʡʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʦʩʢʽʣʴʢʠ 

ʚʦʥʠ ʤʦʞʫʪʴ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʤʝʨʝʞʽ ʪʘ ʤʘʩʰʪʘʙʥʠʭ ʘʚʘʨʽʡ. ɼʣʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʘʢʠʭ ʧʨʦʮʝʩʽʚ ʜʦʮʽʣʴʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ DC power flow ʪʘ 

ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʦʮʽʥʶʚʘʪʠ ʩʪʽʡʢʽʩʪʴ 
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ʝʥʝʨʛʦʩʠʩʪʝʤʠ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ ʨʦʟʚʠʪʦʢ ʢʘʩʢʘʜʥʠʭ ʧʨʦʮʝʩʽʚ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʧʦʜʘʣʴʰʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʫ ʩʬʝʨʽ ʢʽʙʝʨʙʝʟʧʝʢʠ ʝʥʝʨʛʝʪʠʯʥʠʭ ʩʠʩʪʝʤ ʪʘ ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʽʚ 

ʨʘʥʥʴʦʛʦ ʚʠʷʚʣʝʥʥʷ ʟʘʛʨʦʟ ʽ ʧʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 
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ʈʆɿʋʄʅɯ ʂʆʐʀʂʀ: ɸɺʊʆʄɸʊʀɿɸʎɯʗ ʇʆʂʋʇʆʂ ɹɽɿ ʂɸʉ ʏɽʈɽɿ 

ʄʆɹɯʃʔʅʀʁ ɼʆɼɸʊʆʂ 

 

ʊʘʨʘʩʶʢ ɸʥʪʦʥ ʄʠʢʦʣʘʡʦʚʠʯ, 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʮʠʬʨʦʚʦʾ ʝʢʦʥʦʤʽʢʠ ʪʘ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ, 

ɼʟʝʮʽʥʘ ʆʣʝʢʩʘʥʜʨ, 

ʄʘʨʜʽʻʚ ɸʣʽ ʉʝʡʬʫʣʣʘ ʆʛʣʠ 

ʉʪʫʜʝʥʪʠ 1 ʢʫʨʩʫ, ʌʘʢʫʣʴʪʝʪ ɯʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʛʨʫʧʘ 6 

ɼʝʨʞʘʚʥʠʡ ʪʦʨʛʽʚʝʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʽʥʥʦʚʘʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷ çʨʦʟʫʤʥʠʭ 

ʢʦʰʠʢʽʚè, ʷʢʘ ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩ ʟʜʽʡʩʥʝʥʥʷ ʧʦʢʫʧʦʢ ʫ 

ʨʦʟʜʨʽʙʥʠʭ ʤʘʛʘʟʠʥʘʭ ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ ʢʘʩ. 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʘʧʘʨʘʪʥʽ ʪʘ ʧʨʦʛʨʘʤʥʽ ʢʦʤʧʦʥʝʥʪʠ ʩʠʩʪʝʤʠ, ʟʦʢʨʝʤʘ ʽʥʪʝʛʨʘʮʽʶ 

ʟ ʤʦʙʽʣʴʥʠʤʠ ʜʦʜʘʪʢʘʤʠ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʟʦʨʫ, RFID-ʤʽʪʦʢ ʪʘ 

ʜʘʪʯʠʢʽʚ ʚʘʛʠ. ɺʠʟʥʘʯʝʥʦ ʦʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʜʣʷ 

ʨʽʪʝʡʣʝʨʽʚ ʪʘ ʩʧʦʞʠʚʘʯʽʚ, ʘ ʪʘʢʦʞ ʦʢʨʝʩʣʝʥʦ ʧʦʪʝʥʮʽʡʥʽ ʧʨʦʙʣʝʤʠ ʪʘ ʚʠʢʣʠʢʠ, 

ʱʦ ʩʪʦʷʪʴ ʥʘ ʰʣʷʭʫ ʤʘʩʦʚʦʛʦ ʨʦʟʛʦʨʪʘʥʥʷ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʨʦʟʫʤʥʽ ʢʦʰʠʢʠ, ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʧʦʢʫʧʦʢ, ʤʦʙʽʣʴʥʠʡ 

ʜʦʜʘʪʦʢ, ʨʽʪʝʡʣ, ʢʦʤʧ'ʶʪʝʨʥʠʡ ʟʽʨ, RFID, ʽʥʥʦʚʘʮʽʾ ʚ ʪʦʨʛʽʚʣʽ. 

 

ʈʦʟʚʠʪʦʢ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʾʭ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʫʩʽ ʩʬʝʨʠ ʞʠʪʪʷ 

ʩʫʩʧʽʣʴʩʪʚʘ ʥʝ ʦʤʠʥʫʣʠ ʡ ʛʘʣʫʟʴ ʨʦʟʜʨʽʙʥʦʾ ʪʦʨʛʽʚʣʽ. ʉʫʯʘʩʥʽ ʩʧʦʞʠʚʘʯʽ ʜʝʜʘʣʽ 

ʙʽʣʴʰʝ ʮʽʥʫʶʪʴ ʩʚʽʡ ʯʘʩ, ʪʦʤʫ ʪʨʘʜʠʮʽʡʥʽ ʯʝʨʛʠ ʙʽʣʷ ʢʘʩ ʫ ʩʫʧʝʨʤʘʨʢʝʪʘʭ 

ʩʪʘʶʪʴ ʦʜʥʠʤ ʽʟ ʛʦʣʦʚʥʠʭ ʬʘʢʪʦʨʽʚ ʥʝʚʜʦʚʦʣʝʥʥʷ ʢʣʽʻʥʪʽʚ. ʋ ʚʽʜʧʦʚʽʜʴ ʥʘ ʮʝʡ 

ʚʠʢʣʠʢ ʨʽʪʝʡʣʝʨʠ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ ʘʢʪʠʚʥʦ ʰʫʢʘʶʪʴ ʰʣʷʭʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʧʨʦʮʝʩʫ ʧʦʢʫʧʦʢ. ʆʜʥʠʤ ʽʟ ʥʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʠʭ ʨʽʰʝʥʴ ʫ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ ʻ 

ʪʝʭʥʦʣʦʛʽʷ çʨʦʟʫʤʥʠʭ ʢʦʰʠʢʽʚè (smart carts), ʷʢʘ ʽʥʪʝʛʨʫʻʪʴʩʷ ʟ ʤʦʙʽʣʴʥʠʤʠ 

ʜʦʜʘʪʢʘʤʠ ʪʘ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʧʦʢʫʧʢʠ ʙʝʟ ʢʘʩ [1, ʩ. 45]. 

ʄʝʪʦʶ ʜʘʥʦʾ ʩʪʘʪʪʽ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʥʮʠʧʽʚ ʨʦʙʦʪʠ ʨʦʟʫʤʥʠʭ ʢʦʰʠʢʽʚ, 
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ʘʥʘʣʽʟ ʾʭʥʴʦʾ ʘʨʭʽʪʝʢʪʫʨʠ, ʘ ʪʘʢʦʞ ʦʮʽʥʢʘ ʚʧʣʠʚʫ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ ʥʘ ʨʦʟʚʠʪʦʢ 

ʨʦʟʜʨʽʙʥʦʾ ʪʦʨʛʽʚʣʽ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʢʣʽʻʥʪʩʴʢʦʛʦ ʜʦʩʚʽʜʫ ʚ ʢʦʥʪʝʢʩʪʽ ʩʫʯʘʩʥʦʛʦ 

ʨʠʥʢʫ. 

ɸʨʭʽʪʝʢʪʫʨʘ ʩʠʩʪʝʤʠ ʨʦʟʫʤʥʦʛʦ ʢʦʰʠʢʘ ʟʘʟʚʠʯʘʡ ʚʢʣʶʯʘʻ ʢʽʣʴʢʘ 

ʢʣʶʯʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ: ʘʧʘʨʘʪʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʘʤʦʛʦ ʚʽʟʢʘ (ʢʘʤʝʨʠ, ʜʘʪʯʠʢʠ 

ʚʘʛʠ, ʩʢʘʥʝʨʠ ʰʪʨʠʭ-ʢʦʜʽʚ ʘʙʦ RFID-ʟʯʠʪʫʚʘʯʽ), ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ 

ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʪʘ ʤʦʙʽʣʴʥʠʡ ʜʦʜʘʪʦʢ ʢʦʨʠʩʪʫʚʘʯʘ. ʇʨʦʮʝʩ 

ʧʦʢʫʧʢʠ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʢʣʽʻʥʪʘ. ʂʦʨʠʩʪʫʚʘʯ ʚʽʜʢʨʠʚʘʻ ʤʦʙʽʣʴʥʠʡ 

ʜʦʜʘʪʦʢ ʤʘʛʘʟʠʥʫ ʥʘ ʩʚʦʻʤʫ ʩʤʘʨʪʬʦʥʽ ʪʘ ʩʢʘʥʫʻ QR-ʢʦʜ, ʨʦʟʤʽʱʝʥʠʡ ʥʘ 

ʨʦʟʫʤʥʦʤʫ ʢʦʰʠʢʫ. ʎʝ ʜʦʟʚʦʣʷʻ ʩʠʥʭʨʦʥʽʟʫʚʘʪʠ ʢʦʰʠʢ ʟ ʦʙʣʽʢʦʚʠʤ ʟʘʧʠʩʦʤ 

ʢʣʽ̒ʥʪʘ ʪʘ ʡʦʛʦ ʧʣʘʪʽʞʥʠʤʠ ʜʘʥʠʤʠ. 

ʇʽʜ ʯʘʩ ʧʝʨʝʤʽʱʝʥʥʷ ʤʘʛʘʟʠʥʦʤ ʧʦʢʫʧʝʮʴ ʧʨʦʩʪʦ ʢʣʘʜʝ ʪʦʚʘʨʠ ʜʦ 

ʢʦʰʠʢʘ. ɺʙʫʜʦʚʘʥʽ ʢʘʤʝʨʠ ʟ ʘʣʛʦʨʠʪʤʘʤʠ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʟʦʨʫ (Computer 

Vision) ʨʦʟʧʽʟʥʘʶʪʴ ʪʦʚʘʨ, ʘ ʜʘʪʯʠʢʠ ʚʘʛʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʡʦʛʦ ʜʦʜʘʚʘʥʥʷ 

[2, ʩ. 115]. ɯʥʬʦʨʤʘʮʽʷ ʤʠʪʪʻʚʦ ʧʝʨʝʜʘʻʪʴʩʷ ʥʘ ʝʢʨʘʥ ʢʦʰʠʢʘ ʪʘ ʚ ʤʦʙʽʣʴʥʠʡ 

ʜʦʜʘʪʦʢ, ʜʝ ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʙʘʯʠʪʠ ʧʦʪʦʯʥʫ ʩʫʤʫ ʧʦʢʫʧʢʠ, ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʟʥʠʞʢʠ ʪʘ ʘʢʮʽʾ. ʗʢʱʦ ʧʦʢʫʧʝʮʴ ʧʝʨʝʜʫʤʘʚ ʽ ʚʠʡʥʷʚ ʪʦʚʘʨ ʟ ʢʦʰʠʢʘ, ʩʠʩʪʝʤʘ 

ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʜʘʣʷʻ ʡʦʛʦ ʟ ʚʽʨʪʫʘʣʴʥʦʛʦ ʯʝʢʘ. 

ʊʝʭʥʦʣʦʛʽʯʥʘ ʦʩʥʦʚʘ ʨʦʟʫʤʥʠʭ ʢʦʰʠʢʽʚ ʪʘʢʦʞ ʚʢʣʶʯʘʻ ʩʝʥʩʦʨʠ ʨʫʭʫ ʪʘ 

ʩʠʩʪʝʤʠ ʚʥʫʪʨʽʰʥʴʦʾ ʥʘʚʽʛʘʮʽʾ (Indoor Positioning System). ɿʘʚʜʷʢʠ 

Bluetooth-ʤʘʷʯʢʘʤ (Beacons) ʪʘ Wi-Fi ʧʦʟʠʮʽʦʥʫʚʘʥʥʶ ʜʦʜʘʪʦʢ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ 

ʚʽʜʩʪʝʞʫʻ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʧʦʢʫʧʮʷ. ʎʝ ʜʦʟʚʦʣʷʻ ʛʝʥʝʨʫʚʘʪʠ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʽ 

ʨʝʢʣʘʤʥʽ ʧʨʦʧʦʟʠʮʽʾ ʩʘʤʝ ʚ ʪʦʡ ʤʦʤʝʥʪ, ʢʦʣʠ ʣʶʜʠʥʘ ʧʨʦʭʦʜʠʪʴ ʧʦʚʟ 

ʚʽʜʧʦʚʽʜʥʠʡ ʪʦʚʘʨʥʠʡ ʩʪʝʥʜ. ɹʽʣʴʰʝ ʪʦʛʦ, ʮʷ ʥʘʚʽʛʘʮʽʡʥʘ ʬʫʥʢʮʽʷ ʜʦʧʦʤʘʛʘʻ 

ʰʚʠʜʢʦ ʟʥʘʭʦʜʠʪʠ ʧʦʪʨʽʙʥʽ ʪʦʚʘʨʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʪʝʨʘʢʪʠʚʥʦʾ ʢʘʨʪʠ ʤʘʛʘʟʠʥʫ 

ʚ ʩʤʘʨʪʬʦʥʽ. 

ʂʣʶʯʦʚʦʶ ʧʝʨʝʚʘʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʫʤʥʠʭ ʢʦʰʠʢʽʚ ʻ ʧʦʚʥʘ 

ʚʽʜʩʫʪʥʽʩʪʴ ʥʝʦʙʭʽʜʥʦʩʪʽ ʩʪʦʷʪʠ ʚ ʯʝʨʟʽ ʜʦ ʢʘʩʠ. ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʚʠʙʦʨʫ 

ʪʦʚʘʨʽʚ ʢʣʽʻʥʪ ʧʨʦʩʪʦ ʚʠʭʦʜʠʪʴ ʟ ʤʘʛʘʟʠʥʫ ʯʝʨʝʟ ʩʧʝʮʽʘʣʴʥʠʡ ʢʦʨʠʜʦʨ ʘʙʦ 

ʥʘʪʠʩʢʘʻ ʢʥʦʧʢʫ ʦʧʣʘʪʠ ʫ ʩʤʘʨʪʬʦʥʽ. ʂʦʰʪʠ ʘʚʪʦʤʘʪʠʯʥʦ ʩʧʠʩʫʶʪʴʩʷ ʟ 
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ʧʨʠʚ'ʷʟʘʥʦʾ ʙʘʥʢʽʚʩʴʢʦʾ ʢʘʨʪʢʠ ʯʝʨʝʟ ʤʦʙʽʣʴʥʠʡ ʜʦʜʘʪʦʢ, ʧʽʩʣʷ ʯʦʛʦ ʧʦʢʫʧʝʮʴ 

ʦʪʨʠʤʫʻ ʝʣʝʢʪʨʦʥʥʠʡ ʯʝʢ. 

ɼʣʷ ʨʽʪʝʡʣʝʨʽʚ ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ ʪʘʢʦʞ ʤʘʻ ʥʠʟʢʫ ʩʫʪʪʻʚʠʭ 

ʧʝʨʝʚʘʛ. ʇʦ-ʧʝʨʰʝ, ʮʝ ʦʧʪʠʤʽʟʘʮʽʷ ʚʠʪʨʘʪ ʥʘ ʧʝʨʩʦʥʘʣ, ʦʩʢʽʣʴʢʠ ʟʤʝʥʰʫʻʪʴʩʷ 

ʧʦʪʨʝʙʘ ʫ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʢʘʩʠʨʽʚ. ʇʦ-ʜʨʫʛʝ, ʩʠʩʪʝʤʘ ʟʙʠʨʘʻ ʮʽʥʥʽ ʜʘʥʽ ʧʨʦ 

ʧʦʚʝʜʽʥʢʫ ʩʧʦʞʠʚʘʯʽʚ ʫ ʤʘʛʘʟʠʥʽ: ʤʘʨʰʨʫʪʠ ʧʝʨʝʩʫʚʘʥʥʷ, ʯʘʩ, ʚʠʪʨʘʯʝʥʠʡ ʥʘ 

ʚʠʙʽʨ ʧʝʚʥʠʭ ʢʘʪʝʛʦʨʽʡ ʪʦʚʘʨʽʚ, ʪʘ ʨʝʘʢʮʽʶ ʥʘ ʨʝʢʣʘʤʥʽ ʧʨʦʧʦʟʠʮʽʾ. ʎʷ 

ʽʥʬʦʨʤʘʮʽʷ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʦʶ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʤʝʨʯʝʥʜʘʡʟʠʥʛʫ ʪʘ 

ʧʽʜʚʠʱʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʙʽʟʥʝʩʫ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʽ ʧʝʨʝʚʘʛʠ, ʤʘʩʦʚʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʦʟʫʤʥʠʭ ʢʦʰʠʢʽʚ 

ʩʪʠʢʘʻʪʴʩʷ ʟ ʧʝʚʥʠʤʠ ʚʠʢʣʠʢʘʤʠ. ɺʠʩʦʢʘ ʚʘʨʪʽʩʪʴ ʘʧʘʨʘʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʻ 

ʛʦʣʦʚʥʠʤ ʙʘʨ'ʻʨʦʤ ʜʣʷ ʙʘʛʘʪʴʦʭ ʪʦʨʛʦʚʠʭ ʤʝʨʝʞ. ʂʨʽʤ ʪʦʛʦ, ʽʩʥʫʶʪʴ ʧʠʪʘʥʥʷ 

ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʜʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʟʘʭʠʩʪʫ ʩʠʩʪʝʤ ʚʽʜ 

ʢʽʙʝʨʘʪʘʢ. ʑʝ ʦʜʥʽʻʶ ʧʨʦʙʣʝʤʦʶ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʘʜʘʧʪʘʮʽʾ ʧʦʢʫʧʮʽʚ ʜʦ ʥʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʦʩʦʙʣʠʚʦ ʩʝʨʝʜ ʩʪʘʨʰʦʛʦ ʧʦʢʦʣʽʥʥʷ. 

ʆʪʞʝ, ʪʝʭʥʦʣʦʛʽʷ ʨʦʟʫʤʥʠʭ ʢʦʰʠʢʽʚ, ʽʥʪʝʛʨʦʚʘʥʘ ʟ ʤʦʙʽʣʴʥʠʤʠ 

ʜʦʜʘʪʢʘʤʠ, ʻ ʚʘʞʣʠʚʠʤ ʢʨʦʢʦʤ ʫ ʝʚʦʣʶʮʽʾ ʨʦʟʜʨʽʙʥʦʾ ʪʦʨʛʽʚʣʽ. ɺʦʥʘ ʧʨʦʧʦʥʫʻ 

ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʠʡ ʨʽʚʝʥʴ ʟʨʫʯʥʦʩʪʽ ʜʣʷ ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ 

ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ ʨʽʪʝʡʣʝʨʽʚ. ʇʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ 

ʪʝʭʥʦʣʦʛʽʡ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ ʟʜʝʰʝʚʣʝʥʥʷ ʘʧʘʨʘʪʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʩʧʨʠʷʪʠʤʫʪʴ ʰʠʨʰʦʤʫ ʧʦʰʠʨʝʥʥʶ ʮʴʦʛʦ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʨʽʰʝʥʥʷ ʥʘ ʩʚʽʪʦʚʦʤʫ 

ʨʠʥʢʫ. 
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ɺʇʃʀɺ ʐɯ-ʇɽʈʉʆʅɸʃɯɿɸʎɯɰ ʅɸ ʃʆʗʃʔʅɯʉʊʔ ʉʇʆɾʀɺɸʏɯɺ ʋ 

ʄʆɹɯʃʔʅʆʄʋ ʉɽʈɽɼʆɺʀʑɯ 

 

ʊʘʨʘʩʶʢ ɸʥʪʦʥ ʄʠʢʦʣʘʡʦʚʠʯ, 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʮʠʬʨʦʚʦʾ ʝʢʦʥʦʤʽʢʠ ʪʘ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ, 

ɼʟʝʮʽʥʘ ʆʣʝʢʩʘʥʜʨ, 

ʄʘʨʜʽʻʚ ɸʣʽ ʉʝʡʬʫʣʣʘ ʆʛʣʠ 

ʉʪʫʜʝʥʪʠ 1 ʢʫʨʩʫ, ʌʘʢʫʣʴʪʝʪ ɯʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʛʨʫʧʘ 6 

ɼʝʨʞʘʚʥʠʡ ʪʦʨʛʽʚʝʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʋ ʩʪʘʪʪʽ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʚʧʣʠʚ ʪʝʭʥʦʣʦʛʽʡ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ 

ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʧʽʜʪʨʠʤʢʫ ʣʦʷʣʴʥʦʩʪʽ ʩʧʦʞʠʚʘʯʽʚ ʫ ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʢʘʭ. 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʤʝʭʘʥʽʟʤʠ ʐɯ-ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ, ʪʘʢʽ ʷʢ ʨʝʢʦʤʝʥʜʘʮʽʡʥʽ ʩʠʩʪʝʤʠ, 

ʜʠʥʘʤʽʯʥʝ ʮʽʥʦʫʪʚʦʨʝʥʥʷ ʪʘ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʽ push-ʩʧʦʚʽʱʝʥʥʷ. ɺʠʟʥʘʯʝʥʦ 

ʢʣʶʯʦʚʽ ʬʘʢʪʦʨʠ, ʯʝʨʝʟ ʷʢʽ ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʠʡ ʢʦʨʠʩʪʫʚʘʮʴʢʠʡ ʜʦʩʚʽʜ ʧʽʜʚʠʱʫʻ 

ʟʘʣʫʯʝʥʽʩʪʴ ʢʣʽʻʥʪʽʚ ʪʘ ʩʪʠʤʫʣʶʻ ʧʦʚʪʦʨʥʽ ʧʦʢʫʧʢʠ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ 

ʧʠʪʘʥʥʷʤ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʜʘʥʠʭ ʪʘ ʝʪʠʯʥʠʤ ʘʩʧʝʢʪʘʤ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʘʣʛʦʨʠʪʤʽʚ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʤʦʙʽʣʴʥʦʤʫ ʤʘʨʢʝʪʠʥʛʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ, ʐɯ-ʧʝʨʩʦʥʘʣʽʟʘʮʽʷ, ʣʦʷʣʴʥʽʩʪʴ 

ʩʧʦʞʠʚʘʯʽʚ, ʤʦʙʽʣʴʥʽ ʜʦʜʘʪʢʠ, ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ, ʢʦʨʠʩʪʫʚʘʮʴʢʠʡ ʜʦʩʚʽʜ, 

ʝʣʝʢʪʨʦʥʥʘ ʢʦʤʝʨʮʽʷ. 

 

ʉʪʨʽʤʢʠʡ ʨʦʟʚʠʪʦʢ ʤʦʙʽʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʧʝʨʝʭʽʜ ʙʽʣʴʰʦʩʪʽ ʩʧʦʞʠʚʘʯʽʚ 

ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʤʘʨʪʬʦʥʽʚ ʷʢ ʦʩʥʦʚʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʜʣʷ ʧʦʢʫʧʦʢ 

ʢʘʨʜʠʥʘʣʴʥʦ ʟʤʽʥʠʣʠ ʣʘʥʜʰʘʬʪ ʝʣʝʢʪʨʦʥʥʦʾ ʢʦʤʝʨʮʽʾ. ʋ ʩʫʯʘʩʥʦʤʫ 

ʚʠʩʦʢʦʢʦʥʢʫʨʝʥʪʥʦʤʫ ʤʦʙʽʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʟʘʣʫʯʝʥʥʷ ʥʦʚʦʛʦ ʢʣʽʻʥʪʘ 

ʢʦʰʪʫʻ ʟʥʘʯʥʦ ʜʦʨʦʞʯʝ, ʥʽʞ ʫʪʨʠʤʘʥʥʷ ʽʩʥʫʶʯʦʛʦ. ʉʘʤʝ ʪʦʤʫ ʬʦʢʫʩ ʫʚʘʛʠ 

ʙʽʟʥʝʩʫ ʟʤʽʩʪʠʚʩʷ ʥʘ ʧʦʙʫʜʦʚʫ ʜʦʚʛʦʩʪʨʦʢʦʚʦʾ ʣʦʷʣʴʥʦʩʪʽ. ʆʜʥʠʤ ʽʟ 

ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ ʩʪʘʣʘ ʧʝʨʩʦʥʘʣʽʟʘʮʽʷ ʥʘ 

ʙʘʟʽ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ (ʐɯ) [1, ʩ. 24]. 
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ʄʝʪʦʶ ʩʪʘʪʪʽ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʚʧʣʠʚʫ ʐɯ-ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʥʘ 

ʧʦʚʝʜʽʥʢʫ ʩʧʦʞʠʚʘʯʽʚ ʫ ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʢʘʭ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʾʾ ʨʦʣʽ ʫ ʬʦʨʤʫʚʘʥʥʽ 

ʢʣʽʻʥʪʩʴʢʦʾ ʣʦʷʣʴʥʦʩʪʽ. 

ʐɯ-ʧʝʨʩʦʥʘʣʽʟʘʮʽʷ ʚ ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʢʘʭ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʘʣʛʦʨʠʪʤʽʚ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʘʥʘʣʽʪʠʢʠ ʚʝʣʠʢʠʭ ʜʘʥʠʭ (Big Data) ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʫʥʽʢʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ ʜʦʩʚʽʜʫ ʜʣʷ ʢʦʞʥʦʛʦ ʦʢʨʝʤʦʛʦ ʢʣʽʻʥʪʘ. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʨʘʜʠʮʽʡʥʦʾ ʩʝʛʤʝʥʪʘʮʽʾ, ʷʢʘ ʜʽʣʠʪʴ ʘʫʜʠʪʦʨʽʶ ʥʘ ʰʠʨʦʢʽ ʛʨʫʧʠ 

ʟʘ ʜʝʤʦʛʨʘʬʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ, ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʜʦʟʚʦʣʷʻ ʨʝʘʣʽʟʫʚʘʪʠ ʧʽʜʭʽʜ 

ʛʽʧʝʨʧʝʨʩʦʥʘʣʽʟʘʮʽʾ. ʉʠʩʪʝʤʘ ʘʥʘʣʽʟʫʻ ʩʦʪʥʽ ʧʘʨʘʤʝʪʨʽʚ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ 

ʯʘʩʫ: ʽʩʪʦʨʽʶ ʧʦʰʫʢʫ, ʧʦʧʝʨʝʜʥʽ ʧʦʢʫʧʢʠ, ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ʧʝʚʥʠʭ ʩʪʦʨʽʥʢʘʭ 

ʜʦʜʘʪʢʘ, ʛʝʦʣʦʢʘʮʽʶ ʪʘ ʥʘʚʽʪʴ ʰʚʠʜʢʽʩʪʴ ʩʢʨʦʣʽʥʛʫ ʝʢʨʘʥʘ [2, ʩ. 158]. 

ʂʣʶʯʦʚʠʤ ʤʝʭʘʥʽʟʤʦʤ ʐɯ-ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʻ ʨʝʢʦʤʝʥʜʘʮʽʡʥʽ ʩʠʩʪʝʤʠ. 

ɸʥʘʣʽʟʫʶʯʠ ʧʘʪʝʨʥʠ ʧʦʚʝʜʽʥʢʠ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʧʦʨʽʚʥʶʶʯʠ ʾʭ ʟ ʧʦʚʝʜʽʥʢʦʶ 

ʩʭʦʞʠʭ ʧʨʦʬʽʣʽʚ (ʢʦʣʘʙʦʨʘʪʠʚʥʘ ʬʽʣʴʪʨʘʮʽʷ), ʐɯ ʟʜʘʪʥʠʡ ʟ ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ 

ʧʨʦʛʥʦʟʫʚʘʪʠ, ʷʢʠʡ ʪʦʚʘʨ ʯʠ ʧʦʩʣʫʛʘ ʟʘʮʽʢʘʚʠʪʴ ʢʣʽʻʥʪʘ ʩʘʤʝ ʚ ʮʝʡ ʤʦʤʝʥʪ. ʎʝ 

ʥʝ ʣʠʰʝ ʩʢʦʨʦʯʫʻ ʯʘʩ ʥʘ ʧʦʰʫʢ ʧʦʪʨʽʙʥʦʛʦ ʪʦʚʘʨʫ, ʘʣʝ ʡ ʩʪʚʦʨʶʻ ʝʬʝʢʪ 

çʨʦʟʫʤʽʥʥʷè ʧʦʪʨʝʙ ʢʣʽʻʥʪʘ ʟ ʙʦʢʫ ʙʨʝʥʜʫ, ʱʦ ʻ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʤ ʜʣʷ 

ʧʦʙʫʜʦʚʠ ʝʤʦʮʽʡʥʦʾ ʣʦʷʣʴʥʦʩʪʽ. 

ʑʝ ʦʜʥʠʤ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʻ ʧʝʨʩʦʥʘʣʽʟʘʮʽʷ ʢʦʤʫʥʽʢʘʮʽʾ ʯʝʨʝʟ 

ʤʦʙʽʣʴʥʠʡ ʜʦʜʘʪʦʢ. ɸʣʛʦʨʠʪʤʠ ʐɯ ʚʠʟʥʘʯʘʶʪʴ ʦʧʪʠʤʘʣʴʥʠʡ ʯʘʩ, ʢʘʥʘʣ 

(push-ʩʧʦʚʽʱʝʥʥʷ, in-app ʧʦʚʽʜʦʤʣʝʥʥʷ ʯʠ email) ʪʘ ʢʦʥʪʝʢʩʪ ʜʣʷ ʟʚʝʨʥʝʥʥʷ ʜʦ 

ʢʦʨʠʩʪʫʚʘʯʘ. ʅʘʧʨʠʢʣʘʜ, ʟʘʤʽʩʪʴ ʤʘʩʦʚʦʾ ʨʦʟʩʠʣʢʠ ʧʨʦ ʟʥʠʞʢʠ, ʐɯ ʤʦʞʝ 

ʥʘʜʽʩʣʘʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʝ push-ʩʧʦʚʽʱʝʥʥʷ ʧʨʦ ʟʥʠʞʝʥʥʷ ʮʽʥʠ ʥʘ ʪʦʚʘʨ, ʷʢʠʡ 

ʢʦʨʠʩʪʫʚʘʯ ʨʘʥʽʰʝ ʜʦʜʘʚ ʜʦ çʫʣʶʙʣʝʥʦʛʦè, ʩʘʤʝ ʚ ʪʦʡ ʯʘʩ ʜʦʙʠ, ʢʦʣʠ ʚʽʥ 

ʥʘʡʯʘʩʪʽʰʝ ʟʜʽʡʩʥʶʻ ʧʦʢʫʧʢʠ. 

ɺʧʣʠʚ ʪʘʢʦʾ ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʥʘ ʣʦʷʣʴʥʽʩʪʴ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʢʽʣʴʢʦʭ ʚʠʤʽʨʘʭ. 

ʇʦ-ʧʝʨʰʝ, ʧʽʜʚʠʱʫʻʪʴʩʷ ʨʽʚʝʥʴ ʟʘʜʦʚʦʣʝʥʦʩʪʽ ʢʣʽʻʥʪʽʚ (Customer Satisfaction 

Score), ʦʩʢʽʣʴʢʠ ʽʥʪʝʨʬʝʡʩ ʪʘ ʧʨʦʧʦʟʠʮʽʾ ʘʜʘʧʪʫʶʪʴʩʷ ʧʽʜ ʾʭʥʽ ʧʦʪʨʝʙʠ, 

ʟʤʝʥʰʫʶʯʠ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʰʫʤ. ʇʦ-ʜʨʫʛʝ, ʟʨʦʩʪʘʻ ʧʦʢʘʟʥʠʢ ʫʪʨʠʤʘʥʥʷ 

(Retention Rate): ʢʦʨʠʩʪʫʚʘʯʽ ʨʽʜʰʝ ʚʠʜʘʣʷʶʪʴ ʜʦʜʘʪʢʠ, ʷʢʽ ʥʘʜʘʶʪʴ ʾʤ 
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ʨʝʣʝʚʘʥʪʥʠʡ ʢʦʥʪʝʥʪ. ʇʦ-ʪʨʝʪʻ, ʬʦʨʤʫʻʪʴʩʷ ʟʚʠʯʢʘ ʪʘ ʜʦʚʽʨʘ ʜʦ ʙʨʝʥʜʫ, ʱʦ 

ʩʪʠʤʫʣʶʻ ʧʦʚʪʦʨʥʽ ʪʨʘʥʟʘʢʮʽʾ ʪʘ ʟʙʽʣʴʰʫʻ ʞʠʪʪʻʚʫ ʮʽʥʥʽʩʪʴ ʢʣʽʻʥʪʘ (LTV). 

ʇʨʦʪʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʐɯ-ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʧʦʚ'ʷʟʘʥʝ ʟ ʧʝʚʥʠʤʠ ʚʠʢʣʠʢʘʤʠ. 

ʅʘʡʛʦʩʪʨʽʰʠʤ ʟ ʥʠʭ ʻ ʧʠʪʘʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʜʘʥʠʭ. ɿʙʽʨ ʚʝʣʠʢʠʭ ʤʘʩʠʚʽʚ 

ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚʠʤʘʛʘʻ ʩʫʚʦʨʦʛʦ ʜʦʪʨʠʤʘʥʥʷ ʧʦʣʽʪʠʢ ʙʝʟʧʝʢʠ ʪʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʟʦʨʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ. ʂʨʽʤ ʪʦʛʦ, ʽʩʥʫʻ ʨʠʟʠʢ ʪʘʢ 

ʟʚʘʥʦʛʦ çʝʬʝʢʪʫ ʤʦʪʦʨʦʰʥʦʩʪʽè (creepy effect), ʢʦʣʠ ʥʘʜʤʽʨʥʘ ʦʙʽʟʥʘʥʽʩʪʴ 

ʘʣʛʦʨʠʪʤʽʚ ʧʨʦ ʞʠʪʪʷ ʢʦʨʠʩʪʫʚʘʯʘ ʚʠʢʣʠʢʘʻ ʥʝ ʣʦʷʣʴʥʽʩʪʴ, ʘ ʚʽʜʪʦʨʛʥʝʥʥʷ ʪʘ 

ʩʪʨʘʭ ʟʘ ʚʣʘʩʥʫ ʧʨʠʚʘʪʥʽʩʪʴ. 

ʆʪʞʝ, ʐɯ-ʧʝʨʩʦʥʘʣʽʟʘʮʽʷ ʻ ʧʦʪʫʞʥʠʤ ʜʨʘʡʚʝʨʦʤ ʬʦʨʤʫʚʘʥʥʷ ʣʦʷʣʴʥʦʩʪʽ 

ʩʧʦʞʠʚʘʯʽʚ ʫ ʤʦʙʽʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ɺʦʥʘ ʪʨʘʥʩʬʦʨʤʫʻ ʩʪʘʥʜʘʨʪʥʠʡ ʧʨʦʮʝʩ 

ʧʦʢʫʧʢʠ ʚ ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʠʡ ʪʘ ʢʦʤʬʦʨʪʥʠʡ ʜʦʩʚʽʜ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʝʬʝʢʪʫ ʢʦʤʧʘʥʽʷʤ ʥʝʦʙʭʽʜʥʦ ʟʥʘʭʦʜʠʪʠ ʙʘʣʘʥʩ ʤʽʞ ʛʣʠʙʠʥʦʶ 

ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʪʘ ʧʦʚʘʛʦʶ ʜʦ ʧʨʠʚʘʪʥʦʛʦ ʧʨʦʩʪʦʨʫ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʽʥʚʝʩʪʫʶʯʠ ʥʝ 

ʣʠʰʝ ʚ ʘʣʛʦʨʠʪʤʠ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʘ ʡ ʫ ʩʠʩʪʝʤʠ ʢʽʙʝʨʙʝʟʧʝʢʠ ʪʘ ʧʨʦʟʦʨʫ 

ʢʦʤʫʥʽʢʘʮʽʶ ʟ ʢʣʽʻʥʪʘʤʠ. 
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ɯʥʩʪʠʪʫʪ ʟʘʛʘʣʴʥʦʾ ʝʥʝʨʛʝʪʠʢʠ 

ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠ, 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʉʷʙʨʫʢ ɼʤʠʪʨʦ ɺʦʣʦʜʠʤʠʨʦʚʠʯ 

ʩʪʫʜʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ 

 ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦè, 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʉʫʯʘʩʥʽ ʚʠʱʽ ʥʘʚʯʘʣʴʥʽ ʟʘʢʣʘʜʠ ʱʦʨʽʯʥʦ ʩʧʦʞʠʚʘʶʪʴ ʩʫʪʪʻʚʽ 

ʦʙʩʷʛʠ ʝʣʝʢʪʨʠʯʥʦʾ ʪʘ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ, ʱʦ ʚ ʫʤʦʚʘʭ ʟʨʦʩʪʘʥʥʷ ʪʘʨʠʬʽʚ ʥʘ 

ʝʥʝʨʛʦʥʦʩʽʾ ʦʙʫʤʦʚʣʶʻ ʟʥʘʯʥʫ ʝʢʦʥʦʤʽʯʥʫ ʚʨʘʟʣʠʚʽʩʪʴ ʪʨʘʜʠʮʽʡʥʠʭ ʩʭʝʤ 

ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘʢʠʭ ʩʧʦʞʠʚʘʯʽʚ. ʋ ʨʦʙʦʪʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʤʘʣʠʭ ʢʦʛʝʥʝʨʘʮʽʡʥʠʭ ʫʩʪʘʥʦʚʦʢ ʷʢ ʝʬʝʢʪʠʚʥʦʛʦ ʩʧʦʩʦʙʫ ʦʜʥʦʯʘʩʥʦʾ ʛʝʥʝʨʘʮʽʾ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʪʘ ʪʝʧʣʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʤʽʩʮʽ ʩʧʦʞʠʚʘʥʥʷ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʜʦʮʽʣʴʥʦʩʪʽ ʪʘʢʦʛʦ ʨʽʰʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʥʪʝʛʨʘʮʽʾ ʢʦʛʝʥʝʨʘʮʽʡʥʦʾ ʫʩʪʘʥʦʚʢʠ Vitobloc 200 EM-140/207 

ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʤʧʘʥʽʾ Viessmann (ʅʽʤʝʯʯʠʥʘ) ʜʣʷ ʧʦʪʨʝʙ ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʨʧʫʩʫ 

ˉ22 ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ 

ʽʥʩʪʠʪʫʪ ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦè. ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʜʦʚʦʜʷʪʴ, ʱʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʣʠʭ ʢʦʛʝʥʝʨʘʮʽʡʥʠʭ ʫʩʪʘʥʦʚʦʢ ʜʦʟʚʦʣʷʻ ʥʘ 100% ʟʘʙʝʟʧʝʯʠʪʠ 

ʚʣʘʩʥʽ ʧʦʪʨʝʙʠ ʢʦʨʧʫʩʫ ʚ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʪʘ ʤʘʡʞʝ ʥʘ 70% ʫ ʩʧʦʞʠʚʘʥʥʽ 

ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʟʘʙʝʟʧʝʯʠʪʴ ʟʥʠʞʝʥʥʷ ʟʘʛʘʣʴʥʠʭ ʬʽʥʘʥʩʦʚʠʭ 

ʚʠʪʨʘʪ ʥʘ ʝʥʝʨʛʦʨʝʩʫʨʩʠ ʥʘ 44%, ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʶʯʠ ʟʘʛʘʣʴʥʫ ʝʥʝʨʛʝʪʠʯʥʫ 

ʙʝʟʧʝʢʫ ʪʘ ʥʝʟʘʣʝʞʥʽʩʪʴ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʚʽʜ ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʭ ʤʝʨʝʞ 

ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ. 
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ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʦʛʝʥʝʨʘʮʽʷ, ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ, ʝʣʝʢʪʨʦʝʥʝʨʛʽʷ, 

ʪʝʧʣʦʝʥʝʨʛʽʷ, ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ. 

 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʧʠʪʘʥʥʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʦʛʝʥʝʨʘʮʽʡʥʠʭ ʫʩʪʘʥʦʚʦʢ 

(ʂɻʋ) ʫ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ ʧʝʨʝʡʰʣʦ ʟ ʨʦʟʨʷʜʫ çʮʽʢʘʚʠʭ ʝʢʦ-ʽʥʽʮʽʘʪʠʚè ʫ 

ʢʘʪʝʛʦʨʽʶ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʦʾ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʦʩʦʙʣʠʚʦ ʚ ʢʦʥʪʝʢʩʪʽ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʙʝʟʧʝʢʠ ʋʢʨʘʾʥʠ. ɺ ʫʤʦʚʘʭ ʥʝʩʪʘʙʽʣʴʥʦʾ ʨʦʙʦʪʠ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʾ 

ʝʥʝʨʛʦʩʠʩʪʝʤʠ ʥʘʚʯʘʣʴʥʽ ʟʘʢʣʘʜʠ (ʦʩʦʙʣʠʚʦ ʚʝʣʠʢʽ ʫʥʽʚʝʨʩʠʪʝʪʩʴʢʽ ʤʽʩʪʝʯʢʘ, 

ʪʘʢʽ ʷʢ ʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ) ʧʦʪʨʝʙʫʶʪʴ ʛʘʨʘʥʪʦʚʘʥʦʛʦ 

ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ. ʂɻʋ ʜʦʟʚʦʣʷʻ ʩʧʦʞʠʚʘʯʝʚʽ ʟʘʣʠʰʘʪʠʩʷ çʝʥʝʨʛʦʦʩʪʨʦʚʦʤè: 

ʤʘʪʠ ʩʚʽʪʣʦ ʪʘ ʪʝʧʣʦ ʥʘʚʽʪʴ ʧʽʜ ʯʘʩ ʧʦʚʥʠʭ ʙʣʝʢ- ʘʫʪʽʚ ʚ ʝʥʝʨʛʦʩʠʩʪʝʤʽ. ʎʝ 

ʚʘʞʣʠʚʦ ʥʝ ʣʠʰʝ ʜʣʷ ʢʦʤʬʦʨʪʫ ʞʠʪʪʻʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ, ʘ ʡ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʚʠʩʦʢʦʚʘʨʪʽʩʥʦʛʦ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ 

ʙʝʟʧʝʨʝʨʚʥʦʩʪʽ ʥʘʫʢʦʚʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ. 

ʉʫʯʘʩʥʽ ʚʠʱʽ ʥʘʚʯʘʣʴʥʽ ʟʘʢʣʘʜʠ (ɺʅɿ) ʽʟ ʾʭʥʽʤʠ ʨʦʟʛʘʣʫʞʝʥʠʤʠ 

ʥʘʚʯʘʣʴʥʠʤʠ ʢʦʨʧʫʩʘʤʠ, ʛʫʨʪʦʞʠʪʢʘʤʠ, ʣʘʙʦʨʘʪʦʨʽʷʤʠ ʪʘ ʩʧʦʨʪʠʚʥʠʤʠ 

ʢʦʤʧʣʝʢʩʘʤʠ ʻ ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʠʤʠ ʩʧʦʞʠʚʘʯʘʤʠ ʷʢ ʝʣʝʢʪʨʠʯʥʦʾ, ʪʘʢ ʽ ʪʝʧʣʦʚʦʾ 

ʝʥʝʨʛʽʾ. ɺ ʫʤʦʚʘʭ ʧʦʩʪʽʡʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʪʘʨʠʬʽʚ ʥʘ ʝʥʝʨʛʦʥʦʩʽʾ ʪʘ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʙʝʟʧʝʢʠ ʽ ʙʝʟʧʝʨʝʙʽʡʥʦʩʪʽ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, 

ʪʨʘʜʠʮʽʡʥʽ ʩʭʝʤʠ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʶʪʴ ʝʢʦʥʦʤʽʯʥʦ ʪʘ ʪʝʭʥʽʯʥʦ 

ʚʨʘʟʣʠʚʠʤʠ. ʆʜʥʠʤ ʽʟ ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʭ ʰʣʷʭʽʚ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʻ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʘʣʠʭ ʢʦʛʝʥʝʨʘʮʽʡʥʠʭ ʫʩʪʘʥʦʚʦʢ (ʄʂʋ), ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ 

ʛʝʥʝʨʫʚʘʪʠ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ ʪʘ ʪʝʧʣʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʤʽʩʮʽ ʩʧʦʞʠʚʘʥʥʷ ʪʘ ʻ 

ʯʘʩʪʠʥʦʶ ʨʦʟʧʦʜʽʣʝʥʦʾ ʛʝʥʝʨʘʮʽʾ ʟʘʛʘʣʴʥʦʾ ʝʥʝʨʛʦʩʠʩʪʝʤʠ [1]. 

ʂʦʛʝʥʝʨʘʮʽʡʥʘ ʫʩʪʘʥʦʚʢʘ (ʂɻʋ) ï ʮʝ ʝʥʝʨʛʝʪʠʯʥʠʡ ʢʦʤʧʣʝʢʩ, ʷʢʠʡ 

ʦʜʥʦʯʘʩʥʦ ʚʠʨʦʙʣʷʻ ʝʣʝʢʪʨʠʯʥʫ ʪʘ ʪʝʧʣʦʚʫ ʝʥʝʨʛʽʶ, ʩʧʘʣʶʶʯʠ ʦʜʠʥ ʚʠʜ ʧʘʣʠʚʘ 

(ʥʘʡʯʘʩʪʽʰʝ ʧʨʠʨʦʜʥʠʡ ʛʘʟ, ʙʽʦʛʘʟ ʘʙʦ ʜʠʟʝʣʴ) [2, 3]. ʌʘʢʪʠʯʥʦ ʜʣʷ ʩʧʦʞʠʚʘʯʽʚ 

ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʨʧʫʩʫ ʪʘ ʩʪʫʜʝʥʪʩʴʢʦʛʦ ʛʫʨʪʦʞʠʪʢʫ ʂɻʋ ï ʮʝ ʣʦʢʘʣʴʥʘ ʤʽʥʽ 

ʊɽʎ. ɿʘʤʽʩʪʴ ʪʦʛʦ, ʱʦʙ ʤʘʨʥʦʪʨʘʪʥʦ ʚʠʢʠʜʘʪʠ ʪʝʧʣʦ, ʷʢʝ ʫʪʚʦʨʶʻʪʴʩʷ ʧʨʠ 

ʨʦʙʦʪʽ ʜʚʠʛʫʥʘ, ʂɻʋ ʚʠʢʦʨʠʩʪʦʚʫʻ ʡʦʛʦ ʜʣʷ ʧʽʜʽʛʨʽʚʫ ʚʦʜʠ. ɼʞʝʨʝʣʦʤ ʪʝʧʣʘ ʜʣʷ 
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ʧʜ̔ʽʛʨʽʚʫ ʚʦʜʠ ʂɻʋ ʻ ʪʝʧʣʦʚʘ ʝʥʝʨʛʽʷ, ʷʢʘ ʚʽʜʙʠʨʘʻʪʴʩʷ (ʫʪʠʣʽʟʫʻʪʴʩʷ) ʚʽʜ ʜʚʦʭ 

ʦʩʥʦʚʥʠʭ ʢʦʥʪʫʨʽʚ: ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʾ ʨʽʜʠʥʠ ʢʦʨʧʫʩʘ ʜʚʠʛʫʥʘ ʪʘ ʚʽʜʭʽʜʥʠʭ 

ʛʘʟʦʧʦʜʽʙʥʠʭ ʧʨʦʜʫʢʪʽʚ ʟʛʦʨʘʥʥʷ ʧʘʣʠʚʘ (ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ). ʆʪʨʠʤʘʥʝ ʪʝʧʣʦ 

ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʪʝʧʣʦʦʙʤʽʥʥʠʢʽʚ ʧʝʨʝʜʘʻʪʴʩʷ ʤʝʨʝʞʝʚʽʡ ʚʦʜʽ ʩʠʩʪʝʤʠ ʦʙʽʛʨʽʚʫ 

ʧʦʤʝʰʢʘʥʴ ʪʘ ʛʘʨʷʯʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. ʊʝʭʥʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʦʟʚʦʣʷʶʪʴ 

ʦʪʨʠʤʫʚʘʪʠ ʛʘʨʷʯʫ ʚʦʜʫ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ 93 
0
ʉ é 95 

0
ʉ. ʇʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʂɻʋ ʧʦʣʷʛʘʶʪʴ ʚ ʥʘʩʪʫʧʥʦʤʫ: ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ ʧʘʣʠʚʘ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 90 % é 95 %; ʧʽʜʚʠʱʝʥʥʷ 

ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʚʣʘʩʥʦʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʪʘ ʪʝʧʣʘ 

ʦʙʫʤʦʚʣʝʥʦ ʟʤʝʥʰʝʥʥʷʤ ʚʠʪʨʘʪ ʥʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʝʥʝʨʛʦʥʦʩʽʾʚ ʪʘ 

ʟʤʝʥʰʝʥʥʷʤ ʚʪʨʘʪ ʝʥʝʨʛʽʾ ʧʨʠ ʮʴʦʤʫ; ʚʣʘʩʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʟʘʙʝʟʧʝʯʫʻ 

ʝʥʝʨʛʦʥʝʟʘʣʝʞʥʽʩʪʴ ʩʧʦʞʠʚʘʯʘ ʪʘ ʙʝʟʧʝʨʝʙʽʡʥʝ ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ. ɼʣʷ ʧʨʦʝʢʪʽʚ 

ʩʪʦʩʦʚʥʦ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʛʝʥʝʨʘʮʽʡʥʽ 

ʫʩʪʘʥʦʚʢʠ ʢʦʥʪʝʡʥʝʨʥʦʛʦ ʪʠʧʫ. ɹʽʣʴʰʝ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʝʨʝʚʘʛʠ ʪʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʦʛʝʥʝʨʘʮʽʾ ʤʦʞʥʘ ʟʥʘʡʪʠ ʥʘ ʩʘʡʪʽ ʚʠʨʦʙʥʠʢʽʚ ʢʦʛʝʥʝʨʘʮʽʡʥʠʭ 

ʫʩʪʘʥʦʚʦʢ, ʥʘʧʨʠʢʣʘʜ, ʢʦʤʧʘʥʽʾ Viessmann (ʅʽʤʝʯʯʠʥʘ). 

 

 

ʈʠʩ. 1. ʉʭʝʤʘ ʧʝʨʝʜʘʯʽ ʝʣʝʢʪʨʠʯʥʦʾ ʪʘ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʂɻʋ ʪʘ ʟ ʧʽʜôʻʜʥʘʥʥʷʤ ʜʦ ʟʘʛʘʣʴʥʦʾ ʤʝʨʝʞʽ 

 

ʄʝʪʘ ï ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʧʝʨʩʧʝʢʪʠʚʠ ʪʘ ʧʝʨʝʚʘʛʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʣʠʭ 
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ʢʦʛʝʥʝʨʘʮʽʡʥʠʭ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʟʘʢʣʘʜʽʚ ʝʣʝʢʪʨʦʝʥʝʨʛʽʻʶ ʪʘ ʪʝʧʣʦʚʦʶ ʝʥʝʨʛʽʻʶ ʥʘ ʧʨʠʢʣʘʜʽ ʽʥʪʝʛʨʘʮʽʾ ʤʘʣʦʾ 

ʂɻʋ ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʨʧʫʩʫ ˉ22 ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦè. 

 

ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ 

ɼʣʷ ʦʮʽʥʢʠ ʜʦʮʽʣʴʥʦʩʪʽ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʨʧʫʩʫ ˉ22 ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʘʣʦʾ ʂɻʋ ʚʠʢʦʨʠʩʪʘʥʘ ʪʘ ʘʜʘʧʪʦʚʘʥʘ ʤʝʪʦʜʠʢʘ 

ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ, ʥʘʚʝʜʝʥʘ ʚ [4, 5]. ʇʨʦʮʝʩ ʦʮʽʥʢʠ ʩʢʣʘʜʘʻʪʴʩʷ 

ʟ ʥʘʩʪʫʧʥʠʭ ʝʪʘʧʽʚ: 

1. ʈʦʟʨʘʭʫʥʦʢ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʪʨʘʪ ʥʘ ʧʘʣʠʚʦ ʟʘ ʬʦʨʤʫʣʦʶ 

ˏ̄ ́̈ ὠ̄́ ρ̈πππϳ ˟̐  ̄, 

ʜʝ ὠ ï ʚʠʪʨʘʪʘ ʛʘʟʫ, 

 ˟̐  ̄ï ʜʽʶʯʠʡ ʪʘʨʠʬ ʥʘ ʧʨʠʨʦʜʥʠʡ ʛʘʟ ʜʣʷ ʙʶʜʞʝʪʥʠʭ ʫʩʪʘʥʦʚ.  

2. ɼʦʜʘʪʢʦʚʦ ʚʨʘʭʦʚʫʶʪʴʩʷ ʚʠʪʨʘʪʠ ʥʘ ʩʝʨʚʽʩʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʷʢʽ 

ʧʨʠʡʤʘʶʪʴʩʷ ʥʘ ʨʽʚʥʽ 20% ʚʽʜ ʟʘʛʘʣʴʥʠʭ ʚʠʪʨʘʪ. 

3. ʉʦʙʽʚʘʨʪʽʩʪʴ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ: ʩʧʦʯʘʪʢʫ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʩʦʙʽʚʘʨʪʽʩʪʴ 

ʚʠʨʦʙʣʝʥʦʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʫʪʠʣʽʟʘʮʽʾ ʪʝʧʣʘ ʷʢ 

ˏ̆ ̆̂ͅ ̆̈ ˏ̄ ́̈̋̆̌ϳ  , 

ʜʝ ̆̌̋ ï ʝʣʝʢʪʨʠʯʥʘ ʧʦʪʫʞʥʽʩʪʴ ʂɻʋ. 

4. ʋʪʠʣʽʟʘʮʽʷ ʪʝʧʣʘ ʪʘ ʥʘʛʨʽʚ ʚʦʜʠ: ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʢʦʛʝʥʝʨʘʮʽʾ ʻ 

ʫʪʠʣʽʟʘʮʽʷ ʪʝʧʣʘ ʜʣʷ ʧʽʜʽʛʨʽʚʫ ʚʦʜʠ (ɻɺʇ) ʪʘ ʦʙʽʛʨʽʚʫ ʘʫʜʠʪʦʨʽʡ ʽ ʽʥʰʠʭ 

ʧʦʤʝʰʢʘʥʴ ʢʦʨʧʫʩʫ [6]. ɽʢʦʥʦʤʽʯʥʠʡ ʝʢʚʽʚʘʣʝʥʪ ʪʝʧʣʦʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʷʢʠʡ 

ʤʦʞʥʘ ʫʪʠʣʽʟʫʚʘʪʠ, ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʷʢ 

˞̓ ̆̐̌ ὑ ὠ̄́ ρ̈πππ˟ ̐̄ϳ Ⱦ̋̓̆̐̌, 

ʜʝ ̓̆̋ ̐̌ ï ʢʦʨʠʩʥʘ ʪʝʧʣʦʚʘ ʧʦʪʫʞʥʽʩʪʴ ʂɻʋ; ʂ ï ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʂʂɼ 

ʚʠʨʦʙʥʠʮʪʚʘ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʜʦ ʟʘʛʘʣʴʥʦʛʦ ʂʂɼ ʂɻʋ. 

5. ɺʠʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʝʢʦʥʦʤʽʾ: ʱʦʨʽʯʥʘ ʟʘʛʘʣʴʥʘ ʝʢʦʥʦʤʽʷ ʚʽʜ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʘʣʦʾ ʂɻʋ ʬʦʨʤʫʻʪʴʩʷ ʷʢ ʩʫʤʘ ʟʝʢʦʥʦʤʣʝʥʠʭ ʢʦʰʪʽʚ ʚʽʜ 

ʟʘʤʽʱʝʥʥʷ ʢʫʧʦʚʘʥʦʾ ʟ ʤʝʨʝʞʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ˒̆  ̌ ʪʘ ʝʢʦʥʦʤʽʾ ʚʽʜ ʫʪʠʣʽʟʘʮʽʾ 
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ʪʝʧʣʦʪʠ ʉʪʝʧʣ, ʷʢʘ ʟʘʤʽʱʫʻ ʪʝʧʣʦʚʫ ʝʥʝʨʛʽʶ ʛʘʨʷʯʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʜʣʷ 

ʦʙʽʛʨʽʚʫ ʧʦʤʝʰʢʘʥʴ, ʷʢʽ ʢʫʧʫʚʘʣʠʩʴ ʚʽʜ ʩʠʩʪʝʤʠ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ 

ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ. 

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʪʘ ʧʦʨʽʚʥʷʥʥʷ ʚʠʪʨʘʪ ʟʘʩʪʦʩʫʻʤʦ ʜʘʥʽ 

ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʨʧʫʩʫ ˉ22 (ʟʘ 2021 ʨʽʢ ʜʦ ʧʦʯʘʪʢʫ 

ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʾ ʨʦʩʽʡʩʴʢʦʾ ʘʛʨʝʩʽʾ) ʪʘ ʤʝʪʦʜʠʢʫ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ 

ʨʦʟʨʘʭʫʥʢʫ ʟ ʧʘʨʘʤʝʪʨʘʤʠ ʢʦʛʝʥʝʨʘʮʽʡʥʦʾ ʫʩʪʘʥʦʚʢʠ Vitobloc 200 EM-140/207 

ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʤʧʘʥʽʾ Viessmann (ʅʽʤʝʯʯʠʥʘ). 

ɺʠʭʽʜʥʽ ʜʘʥʽ ʦʙ'ʻʢʪʘ [5, 6] ʪʘ ʪʘʨʠʬʠ [7, 8]: 

- ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ (ʙʘʟʦʚʠʡ ʩʪʘʥ 2021 ʨ.): ʝʣʝʢʪʨʦʝʥʝʨʛʽʷ                  

ɽ = 291 520 ʢɺʪĿʛʦʜ/ʨʽʢ; ʪʝʧʣʦʚʘ ʝʥʝʨʛʽʷ Q = 536,75 ɻʢʘʣ/ʨʽʢ. 

- ʜʽʶʯʽ ʪʘʨʠʬʠ: ʝʣʝʢʪʨʦʝʥʝʨʛʽʷ e=8,00 ʛʨʥ/ʢɺʪĿʛʦʜ; ʪʝʧʣʦʚʘ ʝʥʝʨʛʽʷ 

q=3618,82 ʛʨʥ/ɻʢʘʣ; ʧʨʠʨʦʜʥʠʡ ʛʘʟ g=16,93 ʛʨʥ/ʤį. 

- ʧʘʨʘʤʝʪʨʠ ʂɻʋ Vitobloc 200 EM-140/207 [9]: ʝʣʝʢʪʨʠʯʥʘ 

ʧʦʪʫʞʥʽʩʪʴ ˝̆  ̌ = 140 ʢɺʪ; ʪʝʧʣʦʚʘ ʧʦʪʫʞʥʽʩʪʴ ˝̓  ̐ = 209 ʢɺʪ; ʚʠʪʨʘʪʘ 

ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ V = 40,8 ʤį/ʛʦʜ. ɼʣʷ ʧʝʨʝʚʝʜʝʥʥʷ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪ 1 ɻʢʘʣ = 1163 ʢɺʪĿʛʦʜ. 

ʈʦʟʨʘʭʫʥʦʢ ʚʠʪʨʘʪ ʙʘʟʦʚʦʛʦ ʩʮʝʥʘʨʽʶ (ʙʝʟ ʂɻʋ): 

- ʚʘʨʪʽʩʪʴ ʢʫʧʦʚʘʥʦʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ: 

ʉʝʣ = Ὁ Ὡ ςωρυςπ ̋ ˏϽ̓̄ ̏Ⱦ̅̑ ̨ ψ̋ ̄ ̑̎̋ˏϽ̓̄ ̏̅ϳ ςσσςρφπ ̄̑/̎ʨʽʢ 

- ʚʘʨʪʽʩʪʴ ʢʫʧʦʚʘʥʦʾ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ: 

ʉʪʝʧʣ =Q ή  υσφȟχυ ː ̋́̌Ⱦ̑ ̨̋σφρψȟψς ̄ ̑̎ː̋́̌ϳ ρωτςτππ ̄̑Ⱦ̎̑ ̨Ȣ̋ 

- ʟʘʛʘʣʴʥʽ ʨʽʯʥʽ ʚʠʪʨʘʪʠ ʙʘʟʦʚʦʛʦ ʩʮʝʥʘʨʽʶ ʩʢʣʘʜʘʶʪʴ 

˞̈́̄˞̆  ̌˞̓̆̐ς̌σσςρφπρωτςτππτςχτυφπ ̄̑Ⱦ̎̑ ̨Ȣ̋ 

ʈʦʟʨʘʭʫʥʦʢ ʚʠʪʨʘʪ ʽʟ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʂɻʋ 

ʄʦʜʝʣʶʻʤʦ ʨʝʞʠʤ ʨʦʙʦʪʠ ʂɻʋ ʜʣʷ ʧʦʚʥʦʛʦ ʧʦʢʨʠʪʪʷ ʨʽʯʥʦʾ ʧʦʪʨʝʙʠ 

ʢʦʨʧʫʩʫ ʚ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. 

- ʥʝʦʙʭʽʜʥʠʡ ʯʘʩ ʨʦʙʦʪʠ ʂɻʋ ʧʨʦʪʷʛʦʤ ʨʦʢʫ: 

Ὓ
Ὁ

ὖ̆ ̌
ςωρυςπ ̋ ˏϽ̓̄ ̏Ⱦ̅̑ ̨ ρ̋τπ ̋ ˏ̓ ςπψς ̄ ̨̏̅̑̋ϳ Ȣ 
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- ʚʠʪʨʘʪʠ ʥʘ ʧʨʠʨʦʜʥʠʡ ʛʘʟ: 

#̐ ̄ Ὓ ὠ̄ ́̈˟ ̄́ ς̈πψς̄̏ Ⱦ̅̑ ̨̋τπȟψ ̍ ̄̏̅ϳ ρφȟωσ ̄ ̑̎ϳ̍

ρτσψρςω ̄ ̑Ⱦ̎̑ ̨Ȣ̋ 

- ʚʠʪʨʘʪʠ ʥʘ ʩʝʨʚʽʩʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ: ʩʢʣʘʜʘʶʪʴ 20% ʚʽʜ ʟʘʛʘʣʴʥʠʭ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʪʨʘʪ (ʪʦʙʪʦ ʚʠʪʨʘʪʠ ʥʘ ʛʘʟ ð ʮʝ 80% ʚʽʜ ʟʘʛʘʣʴʥʠʭ), ʟʘʛʘʣʴʥʽ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ ʩʪʘʥʦʚʣʷʪʴ 

˞̋̄̔ ̆̋̒˞ ̐Ⱦ̄πȟψ ρτσψρςωπȟψϳ ρχωχφφρ ̄ ̑Ⱦ̎̑ ̨ ̋

- ʚʠʨʦʙʣʝʥʘ ʪʝʧʣʦʚʘ ʝʥʝʨʛʽʷ ʟʘ ʮʝʡ ʯʘʩ ʩʢʣʘʜʘʻ: 

ὗ̓ ̆̐ Ὓ̌ ὖ̓ ̆̐ ς̌πψς ̄ ̏Ⱦ̅̑ ̨̋ςπω ̋ ˏ̓ τσυρσψ ̋ ˏϽ̓̄ ̏Ⱦ̅̑ ̨,̋ 

ʱʦ ʝʢʚʽʚʘʣʝʥʪʥʦ τσυρσψρρφσϳ σχτȟρυ ː ̋́̌Ⱦ̑ ̨ ̋

- ʜʝʬʽʮʠʪ ʪʝʧʣʘ (ʷʢʠʡ ʧʦʪʨʽʙʥʦ ʜʦʢʫʧʠʪʠ ʟ ʤʝʨʝʞʽ) ʜʦʨʽʚʥʶʻ: 

ȹQʪʝʧʣ = ὗ ὗ̓ ̆̐ υ̌σφȟχυ ː ̋́̌Ⱦ̑ ̨̋σχτȟρυ ː ̋́̌Ⱦ̑ ̨̋

ρφςȟφ ː ̋́̌Ⱦ̑ ̨ ̋

- ʟʘʛʘʣʴʥʽ ʨʽʯʥʽ ʚʠʪʨʘʪʠ ʟ ʂɻʋ: ʚʠʪʨʘʪʠ ʥʘ ʧʨʠʨʦʜʥʠʡ ʛʘʟ ʪʘ ʩʝʨʚʽʩʥʝ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʩʢʣʘʜʘʶʪʴ  

˞̋̄̔˞ ̋̄̔ ̆̋ ɝ̒1̓ ̆̐ ρ̌χωχφφρ ̄ ̑Ⱦ̎̑ ̨̋

̨̠̅̏̋̔̐̃̌ ̓̆̐̌́ υψψτςπ ̄ ̑Ⱦ̎̑ ̨̋ ςσψφπψρ ̄ ̑Ⱦ̎̑ ̨ ̋

 

ʈʝʟʫʣʴʪʘʪ ʧʦʨʽʚʥʷʥʥʷ: 

- ʨʽʯʥʽ ʚʠʪʨʘʪʠ ʙʝʟ ʂɻʋ: ˞̈́ τ̄ςχτυφπ ̄ ̑Ⱦ̎̑ ̨;̋ 

- ʨʽʯʥʽ ʚʠʪʨʘʪʠ ʟ ʂɻʋ: ˞̋̄ ς̔σψφψρ ̄ ̑Ⱦ̎̑ ̨;̋ 

- ʱʦʨʽʯʥʘ ʝʢʦʥʦʤʽʷ ʢʦʰʪʽʚ ʩʪʘʥʦʚʠʪʴ: ɝ˞ ˞̈́̄˞̋̄̔ 

ρψψψτχω ̄ ̑Ⱦ̎̑ ̨.̋ 

ɿʘ ʧʠʪʦʤʠʭ ʚʠʪʨʘʪʘʭ (ʩ=850 ʜʦʣ ʉʐɸ/ʢɺʪ ʚʩʪʘʥʦʚʣʝʥʦʾ ʝʣʝʢʪʨʠʯʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ [1]) ʥʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʘʣʠʭ ʂɻʋ ʢʦʥʪʝʡʥʝʨʥʦʛʦ ʪʠʧʫ ʟʘ ʫʤʦʚʦʶ 

çʧʽʜ ʢʣʶʯè ʢʘʧʽʪʘʣʴʥʽ ʚʠʪʨʘʪʠ ʥʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʦʛʝʥʝʨʘʮʽʡʥʦʾ ʫʩʪʘʥʦʚʢʠ 

Vitobloc 200 EM-140/207 ʝʣʝʢʪʨʠʯʥʦʶ ʧʦʪʫʞʥʽʩʪʶ 140 ʢɺʪ ʜʦʨʽʚʥʶʶʪʴ 

˞̋́̐̋ ̆̌̒ ρτπ̋ˏ̖̓ ψφπΑȾ̋ ˏ̓119 000 ʜʦʣ ʉʐɸ ʘʙʦ                

5 236 000 ʛʨʥ.  
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ʇʨʦʩʪʠʡ ʪʝʨʤʽʥ ʦʢʫʧʥʦʩʪʽ ʜʘʥʦʛʦ ʧʨʦʻʢʪʫ ʜʦʨʽʚʥʶʻ  

˛̋̔̐˞ ̋́Ⱦ̐ɝ˞ υςσφπππ ̄ ̑Ⱦ̎ρψψψτχω̄̑Ⱦ̎̑ ̨̋ςȟχχ ̑ ̨̏̋̃. 

ɺʠʩʥʦʚʢʠ 

ʗʢʱʦ ʪʝʧʣʫ ʚʦʜʫ ʚʽʜ ʂɻʋ ʚʽʜʜʘʚʘʪʠ ʚ ʪʝʧʣʦʥʦʩʽʾ, ʥʘʧʨʠʢʣʘʜ, ʛʘʨʷʯʝ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʯʠ ʦʙʽʛʨʽʚ ʧʦʤʝʰʢʘʥʴ, ʪʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ 

ʧʘʣʠʚʘ ʜʦʩʷʛʘʻ 95 %. ʗʢʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʽʣʴʢʠ ʜʣʷ ʚʠʨʦʙʣʝʥʥʷ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʮʷ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʤʝʥʰʫʻʪʴʩʷ ʜʦ ʧʨʠʙʣʠʟʥʦ 40 %. ʊʦʙʪʦ, 

ʨʦʟʤʽʱʝʥʥʷ ʂɻʋ ʧʦʪʨʝʙʫʻ ʧʝʨʝʜʙʘʯʠʪʠ, ʷʢ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜôʻʜʥʘʥʥʷ ʚ 

ʝʣʝʢʪʨʦʤʝʨʝʞʽ, ʪʘʢ ʽ ʜʦ ʢʦʤʫʥʘʣʴʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ. ʊʘʢ ʷʢ ʩʧʦʞʠʚʘʯʽ 

ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʨʧʫʩʫ ˉ 22 ʪʘ ʛʫʨʪʦʞʠʪʢʫ ʻ ʩʧʦʞʠʚʘʯʘʤʠ ʽ ʛʘʨʷʯʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʂɻʋ ʜʦʩʷʛʘʻ ʜʦ 95 % (ʨʝʰʪʘ 

ʚʣʘʩʥʽ ʧʦʪʨʝʙʠ ʩʘʤʦʾ ʫʩʪʘʥʦʚʢʠ). 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʥʘʚʽʪʴ ʪʘʢʦʾ ʥʝʚʝʣʠʢʦʾ ʟʘ ʧʦʪʫʞʥʽʩʪʶ ʂɻʋ ʜʦʟʚʦʣʷʻ 

ʟʘʙʝʟʧʝʯʠʪʠ 100% ʚʣʘʩʥʠʭ ʧʦʪʨʝʙ ʢʦʨʧʫʩʫ ˉ22 ʚ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʪʘ ʤʘʡʞʝ 70% 

ʧʦʪʨʝʙ ʫ ʪʝʧʣʽ, ʟʤʝʥʰʫʶʯʠ ʟʘʛʘʣʴʥʽ ʬʽʥʘʥʩʦʚʽ ʚʠʪʨʘʪʠ ʦʙ'ʻʢʪʘ ʥʘ ʝʥʝʨʛʦʨʝʩʫʨʩʠ 

ʥʘ 44%. ʇʨʦʩʪʠʡ ʪʝʨʤʽʥ ʦʢʫʧʥʦʩʪʽ ʜʘʥʦʛʦ ʧʨʦʻʢʪʫ ʜʦʨʽʚʥʶʻ 2,77 ʨʦʢʽʚ, ʱʦ ʻ 

ʜʦʩʪʘʪʥʴʦ ʧʨʠʚʘʙʣʠʚʠʤ ʝʢʦʥʦʤʽʯʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʜʣʷ ʪʘʢʠʭ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ 

ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʦʥʝʟʘʣʝʞʥʦʩʪʽ ʩʧʦʞʠʚʘʯʽʚ ʪʘ 

ʨʦʟʚʠʪʢʫ ʨʦʟʧʦʜʽʣʝʥʦʾ ʛʝʥʝʨʘʮʽʾ ʚ ʟʘʛʘʣʴʥʽʡ ʝʥʝʨʛʦʩʠʩʪʝʤʽ.  

ɸʥʘʣʽʟ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʨʧʫʩʫ ˉ22 ʧʦʢʘʟʫʻ, ʱʦ ʙʫʜʽʚʣʽ 

ɺʅɿ ʤʘʶʪʴ ʩʪʘʙʽʣʴʥʝ ʪʘ ʟʥʘʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʜʦʩʪʘʪʥʻ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʩʠʩʪʝʤ ʣʦʢʘʣʴʥʦʾ ʛʝʥʝʨʘʮʽʾ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʘʣʠʭ ʢʦʛʝʥʝʨʘʮʽʡʥʠʭ ʫʩʪʘʥʦʚʦʢ 

ʜʦʟʚʦʣʷʻ ɺʅɿ ʥʝ ʣʠʰʝ ʛʝʥʝʨʫʚʘʪʠ ʜʝʰʝʚʰʫ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ, ʘ ʡ ʢʦʤʧʣʝʢʩʥʦ 

ʚʠʨʽʰʫʚʘʪʠ ʟʘʜʘʯʫ ʧʽʜʽʛʨʽʚʫ ʚʦʜʠ ʪʘ ʦʧʘʣʝʥʥʷ ʧʨʠʤʽʱʝʥʴ ʟʘ ʨʘʭʫʥʦʢ ʩʢʠʜʥʦʛʦ 

ʪʝʧʣʘ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʽʚ, ʪʘʢʠʡ ʧʽʜʭʽʜ 

ʟʘʙʝʟʧʝʯʫʻ ʟʥʘʯʥʫ ʝʢʦʥʦʤʽʶ ʙʶʜʞʝʪʥʠʭ ʢʦʰʪʽʚ, ʟʥʠʞʫʻ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ 

ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʭ ʤʝʨʝʞ ʪʘ ʧʽʜʚʠʱʫʻ ʟʘʛʘʣʴʥʫ ʝʥʝʨʛʝʪʠʯʥʫ ʙʝʟʧʝʢʫ ʥʘʚʯʘʣʴʥʦʛʦ 

ʟʘʢʣʘʜʫ. 

ʎʝ ʜʦʩʣʽʜʞʝʥʥʷ (ʘʜʘʧʪʘʮʽʷ ʤʝʪʦʜʠʢʠ, ʟʙʽʨ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ, ʚʠʢʦʥʘʥʥʷ 

ʨʦʟʨʘʭʫʥʢʽʚ, ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʚʠʩʥʦʚʢʠ) ʚʠʢʦʥʘʥʦ ʩʪʫʜʝʥʪʦʤ 4 
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ʢʫʨʩʫ ʉʷʙʨʫʢʦʤ ɼ. ɺ. ʧʽʜ ʯʘʩ ʡʦʛʦ ʧʨʘʢʪʠʢʠ ʚ ɯʥʩʪʠʪʫʪʽ ʟʘʛʘʣʴʥʦʾ ʝʥʝʨʛʝʪʠʢʠ 

ʅɸʅ ʋʢʨʘʾʥʠ. 
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ʋɼʂ 004.932:004.056 

ɼʆʉʃɯɼɾɽʅʅʗ ʗʂʆʉʊɯ ʊɸ ʉʊɯʁʂʆʉʊɯ ʎʀʌʈʆɺʆɻʆ ɺʆɼʗʅʆɻʆ 

ʄɸʈʂʋɺɸʅʅʗ ɿʆɹʈɸɾɽʅʔ 

 

ʍʚʘʣʶʢ ɺʦʣʦʜʠʤʠʨ ɺʦʣʦʜʠʤʠʨʦʚʠʯ, 

ʤʘʛʽʩʪʨʘʥʪ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʨʘʜʽʦʝʣʝʢʪʨʦʥʽʢʠ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʇʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʧʨʷʤʦʚʘʥʝ ʥʘ 

ʚʩʝʙʽʯʥʫ ʧʝʨʝʚʽʨʢʫ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʨʦʟʨʦʙʣʝʥʦʛʦ ʤʝʪʦʜʫ ʮʠʬʨʦʚʦʛʦ ʚʦʜʷʥʦʛʦ 

ʤʘʨʢʫʚʘʥʥʷ ʟʦʙʨʘʞʝʥʴ (ʎɺʄɿ), ʥʘ ʦʩʥʦʚʽ ʧʨʦʤʽʞʥʠʭ ʟʥʘʯʫʱʠʭ ʙʽʪʽʚ (ISB), ʚ 

ʫʤʦʚʘʭ, ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʠʭ ʜʦ ʨʝʘʣʴʥʠʭ ʩʮʝʥʘʨʽʾʚ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʮʠʬʨʦʚʠʭ ʟʦʙʨʘʞʝʥʴ (ʎɿ). ʆʩʦʙʣʠʚʽʩʪʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʦʜʥʦʯʘʩʥʝ ʚʨʘʭʫʚʘʥʥʷ 

ʜʚʦʭ ʩʫʧʝʨʝʯʣʠʚʠʭ ʢʨʠʪʝʨʽʾʚ ï ʷʢʦʩʪʽ ʎɿ ʪʘ ʩʪʽʡʢʦʩʪʽ ʜʦ ʟʦʚʥʽʰʥʽʭ ʚʧʣʠʚʽʚ. 

ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʻ ʪʝ, ʱʦ ʦʮʽʥʶʚʘʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʥʝ ʣʠʰʝ ʜʣʷ 

ʽʜʝʘʣʴʥʠʭ ʫʤʦʚ (ʙʝʟ ʟʦʚʥʽʰʥʽʭ ʚʧʣʠʚʽʚ), ʘʣʝ ʡ ʜʣʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʩʧʦʪʚʦʨʝʥʴ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʦʙôʻʢʪʠʚʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʦʚʝʜʽʥʢʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ 

ʤʝʪʦʜʫ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʴ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʪʝʩʪʦʚʠʭ ʎɿ ʨʽʟʥʦʛʦ ʪʠʧʫ ʪʘ ʥʘʙʦʨʫ ʪʠʧʦʚʠʭ ʟʦʚʥʽʰʥʽʭ ʚʧʣʠʚʽʚ.  

ɺʠʙʽʨ ʧʘʨʘʤʝʪʨʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʦʙʫʤʦʚʣʝʥʠʡ 

ʥʝʦʙʭʽʜʥʽʩʪʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ. ɿʦʢʨʝʤʘ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʝʢʽʣʴʢʦʭ ʨʦʟʤʽʨʽʚ ʟʦʙʨʘʞʝʥʴ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ 

ʤʝʪʦʜʫ, ʘ ʚʘʨʽʶʚʘʥʥʷ ʜʦʚʞʠʥʠ ʚʦʜʷʥʦʛʦ ʤʘʨʢʫʚʘʥʥʷ ï ʡʦʛʦ ʚʧʣʠʚ ʥʘ ʷʢʽʩʪʴ ʪʘ 

ʩʪʽʡʢʽʩʪʴ ʩʠʩʪʝʤʠ.  

ɼʣʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ: 

ï ʮʠʬʨʦʚʽ ʟʦʙʨʘʞʝʥʥʷ ʨʦʟʤʽʨʦʤ ï 512Ĭ512, 1024Ĭ1024; 

ï ʜʦʚʞʠʥʘ ʚʦʜʷʥʦʛʦ ʤʘʨʢʫʚʘʥʥʷ ï 1024 ʙʽʪ; 

ï ʧʘʨʘʤʝʪʨ ʛʣʠʙʠʥʠ ʚʙʫʜʦʚʫʚʘʥʥʷ ISB ï k = 2 ï 4; 

ï ʘʜʘʧʪʠʚʥʠʡ ʧʦʨʽʛ ï T = 0,15. 
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ʇʘʨʘʤʝʪʨ ʛʣʠʙʠʥʠ ʚʙʫʜʦʚʫʚʘʥʥʷ k ï ʚʠʟʥʘʯʘʻ ʨʽʚʝʥʴ ʚʧʣʠʚʫ ʥʘ ʎɿ ʪʘ ʻ 

ʢʨʠʪʠʯʥʠʤ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʦʤʧʨʦʤʽʩʫ ʤʽʞ ʥʝʧʦʤʽʪʥʽʩʪʶ ʪʘ 

ʩʪʽʡʢʽʩʪʶ. 

ʋ ʪʘʙʣ. 1 ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʤʝʪʦʜʽʚ 

ʎɺʄɿ ʚ ʫʤʦʚʘʭ ʚʽʜʩʫʪʥʦʩʪʽ ʟʦʚʥʽʰʥʽʭ ʚʧʣʠʚʽʚ. 

ʊʘʙʣʠʮʷ 1  

ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʝʟ ʟʦʚʥʽʰʥʽʭ ʚʧʣʠʚʽʚ 

ʄʝʪʦʜ PSNR (dB) MSE BER 

LSB 42,8 1,92 0 

DCT 36,5 5,12 0 

ISB  38,9 3,45 0 

 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʚ ʫʤʦʚʘʭ ʚʽʜʩʫʪʥʦʩʪʽ ʟʦʚʥʽʰʥʽʭ 

ʚʧʣʠʚʽʚ ʫʩʽ ʤʝʪʦʜʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʫʣʴʦʚʠʡ ʨʽʚʝʥʴ ʢʦʝʬʽʮʽʻʥʪʫ ʙʽʪʦʚʠʭ ʧʦʤʠʣʦʢ  

(BER = 0). ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʢʦʨʝʢʪʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʘʣʛʦʨʠʪʤʽʚ ʚʙʫʜʦʚʫʚʘʥʥʷ ʪʘ 

ʚʠʪʷʛʫʚʘʥʥʷ. 

ɺʦʜʥʦʯʘʩ ʨʽʟʥʠʮʷ ʫ ʟʥʘʯʝʥʥʷʭ ʧʽʢʦʚʦʛʦ ʚʽʜʥʦʰʝʥʥʷ ʩʠʛʥʘʣ/ʰʫʤ (PSNR) 

ʜʝʤʦʥʩʪʨʫʻ ʩʪʫʧʽʥʴ ʚʧʣʠʚʫ ʢʦʞʥʦʛʦ ʤʝʪʦʜʫ ʥʘ ʟʦʙʨʘʞʝʥʥʷ. ɺʠʩʦʢʽ ʟʥʘʯʝʥʥʷ 

PSNR ʜʣʷ ʤʝʪʦʜʫ ʥʘ ʦʩʥʦʚʽ ʤʦʣʦʜʰʠʭ ʟʥʘʯʫʱʠʭ ʙʽʪʽʚ (LSB) ʧʦʷʩʥʶʶʪʴʩʷ 

ʤʽʥʽʤʘʣʴʥʦʶ ʟʤʽʥʦʶ ʙʽʪʦʚʦʾ ʩʪʨʫʢʪʫʨʠ, ʦʜʥʘʢ ʮʝ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʥʠʟʴʢʦʾ 

ʩʪʽʡʢʦʩʪʽ. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʤʝʪʦʜ, ʥʘ ʦʩʥʦʚʽ ISB, ʟʘʙʝʟʧʝʯʫʻ ʢʦʤʧʨʦʤʽʩ ʤʽʞ 

ʷʢʽʩʪʶ (PSNR) ʪʘ ʩʪʽʡʢʽʩʪʶ (BER). ʋ ʪʘʙʣ. 2 ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʽʜ ʚʧʣʠʚʦʤ ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ ʤʝʪʦʜʽʚ ʎɺʄɿ. 

ʊʘʙʣʠʮʷ 2  

ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʨʠ ʟʦʚʥʽʰʥʽʭ ʚʧʣʠʚʘʭ 

ʄʝʪʦʜ 

JPEG-ʢʦʤʧʨʝʩʽʷ ɼʦʜʘʚʘʥʥʷ ʰʫʤʫ ʄʝʜʽʘʥʥʘ ʬʽʣʴʪʨʘʮʽʷ 

PSNR 

(dB) 
BER 

PSNR 

(dB) 
BER PSNR (dB) BER 

LSB 28,4 0,312 26,7 0,358 25,3 0,401 

DCT 30,2 0,084 29,5 0,102 28,7 0,121 

ISB 31,8 0,041 30,6 0,053 29,9 0,067 

 

ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʨʽʚʥʷʥʥʷ ʤʝʪʦʜʽʚ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʦʚʥʽʰʥʽʭ 
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ʚʧʣʠʚʽʚ ʧʦʢʘʟʫʻ, ʱʦ ʦʩʥʦʚʥʽ ʚʪʨʘʪʠ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ ʤʦʣʦʜʰʠʭ ʙʽʪʘʭ 

ʧʽʢʩʝʣʽʚ, ʱʦ ʧʦʷʩʥʶʻ ʟʥʘʯʥʝ ʟʨʦʩʪʘʥʥʷ BER ʜʣʷ ʤʝʪʦʜʫ LSB. ʋ ʩʚʦʶ ʯʝʨʛʫ, 

ʤʝʪʦʜ DCT ʯʘʩʪʢʦʚʦ ʢʦʤʧʝʥʩʫʻ ʮʽ ʚʪʨʘʪʠ ʟʘ ʨʘʭʫʥʦʢ ʨʦʙʦʪʠ ʫ ʯʘʩʪʦʪʥʽʡ 

ʦʙʣʘʩʪʽ, ʦʜʥʘʢ ʟʘʣʠʰʘʻʪʴʩʷ ʯʫʪʣʠʚʠʤ ʜʦ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʤʝʪʦʜ ʜʝʤʦʥʩʪʨʫʻ ʧʽʜʚʠʱʝʥʫ ʩʪʽʡʢʽʩʪʴ ʟʘʚʜʷʢʠ 

ʚʠʢʦʨʠʩʪʘʥʥʶ ISB, ʷʢʽ ʻ ʤʝʥʰ ʚʨʘʟʣʠʚʠʤʠ ʜʦ ʪʠʧʦʚʠʭ ʦʧʝʨʘʮʽʡ ʦʙʨʦʙʢʠ ʎɿ. 

ʂʨʽʤ ʪʦʛʦ, ʘʜʘʧʪʠʚʥʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʚʨʘʭʦʚʫʚʘʪʠ ʣʦʢʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʟʦʙʨʘʞʝʥʥʷ, ʱʦ ʜʦʜʘʪʢʦʚʦ ʟʥʠʞʫʻ ʨʽʚʝʥʴ ʧʦʤʠʣʦʢ. 

ʋʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʨʽʚʥʷʥʥʷ ʤʝʪʦʜʽʚ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ BER 

ʧʨʠ ʟʦʚʥʽʰʥʽʭ ʚʧʣʠʚʘʭ (ʪʘʙʣ. 3) ʜʦʟʚʦʣʷʻ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ 

ʤʝʪʦʜ ISB ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʫ ʨʦʙʦʪʫ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʚʧʣʠʚʫ. 

ʊʘʙʣʠʮʷ 3  

ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʫ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ 

BER ʧʨʠ ʟʦʚʥʽʰʥʽʭ ʚʧʣʠʚʘʭ 

ʄʝʪʦʜ ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ BER 

LSB 0,386 

DCT 0,118 

ISB 0,062 

 

ʅʘ ʨʠʩ. 1 ʥʘʚʝʜʝʥʦ ʛʨʘʬʽʢ ʧʦʨʽʚʥʷʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ 

BER ʧʽʜ ʚʧʣʠʚʦʤ ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ ʤʝʪʦʜʽʚ ʎɺʄɿ. 

 

ʈʠʩ. 1. ɻʨʘʬʽʢ ʧʦʢʘʟʥʠʢʽʚ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ BER ʤʝʪʦʜʽʚ ʎɺʄɿ 
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ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ: 

ï ʤʝʪʦʜ LSB ʤʘʻ ʥʘʡʚʠʱʫ ʷʢʽʩʪʴ, ʘʣʝ ʥʠʟʴʢʫ ʩʪʽʡʢʽʩʪʴ;  

ï ʤʝʪʦʜ DCT ʤʘʻ ʩʝʨʝʜʥʶ ʩʪʽʡʢʽʩʪʴ, ʘʣʝ ʩʢʣʘʜʥʽʰʠʡ ʫ ʨʝʘʣʽʟʘʮʽʾ;  

ï ʤʝʪʦʜ ISB ʟʘʙʝʟʧʝʯʫʻ ʟʥʠʞʝʥʥʷ BER ʥʘ 40 ï 60 %, ʟʙʝʨʝʞʝʥʥʷ 

PSNR ʥʘ ʨʽʚʥʽ 30 ï 38 dB ʪʘ ʚʠʩʦʢʫ ʩʪʽʡʢʽʩʪʴ ʜʦ ʟʦʚʥʽʰʥʽʭ ʚʧʣʠʚʽʚ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʤʝʪʦʜ, ʥʘ ʦʩʥʦʚʽ ISB, ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʚʠʱʝʥʫ ʩʪʽʡʢʽʩʪʴ ʜʦ 

ʟʦʚʥʽʰʥʽʭ ʚʧʣʠʚʽʚ, ʟʤʝʥʰʝʥʥʷ ʚʪʨʘʪ ʚʦʜʷʥʦʛʦ ʤʘʨʢʫʚʘʥʥʷ, ʙʘʣʘʥʩ ʤʽʞ ʷʢʽʩʪʶ ʪʘ 

ʥʘʜʽʡʥʽʩʪʶ.  

ɼʦʜʘʪʢʦʚʦ ʤʦʞʥʘ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʤʝʪʦʜʫ 

ʟʨʦʩʪʘʻ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʩʢʣʘʜʥʦʩʪʽ ʎɿ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʪʝʢʩʪʫʨʦʚʘʥʽ 

ʦʙʣʘʩʪʽ ʜʦʟʚʦʣʷʶʪʴ ʧʨʠʭʦʚʫʚʘʪʠ ʙʽʣʴʰʝ ʽʥʬʦʨʤʘʮʽʾ ʙʝʟ ʧʦʤʽʪʥʠʭ ʩʧʦʪʚʦʨʝʥʴ, 

ʱʦ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʷʢ ʥʘ ʷʢʽʩʪʴ, ʪʘʢ ʽ ʥʘ ʩʪʽʡʢʽʩʪʴ. 

ʊʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʩʝʚʜʦʚʠʧʘʜʢʦʚʦʛʦ ʨʦʟʤʽʱʝʥʥʷ 

ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ ʣʦʢʘʣʽʟʘʮʽʾ ʚʦʜʷʥʦʛʦ ʤʘʨʢʫʚʘʥʥʷ, ʱʦ ʟʥʘʯʥʦ ʫʩʢʣʘʜʥʶʻ ʡʦʛʦ 

ʚʠʜʘʣʝʥʥʷ ʘʙʦ ʧʦʰʢʦʜʞʝʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʤʝʪʦʜʫ ʥʘ ʦʩʥʦʚʽ ISB. ɺʠʢʦʨʠʩʪʘʥʥʷ ISB ʫ 

ʧʦʻʜʥʘʥʥʽ ʟ ʘʜʘʧʪʠʚʥʠʤ ʤʝʭʘʥʽʟʤʦʤ ʪʘ ʧʩʝʚʜʦʚʠʧʘʜʢʦʚʠʤ ʨʦʟʤʽʱʝʥʥʷʤ 

ʜʦʟʚʦʣʠʣʦ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʩʪʽʡʢʽʩʪʴ ʜʦ ʟʦʚʥʽʰʥʽʭ ʚʧʣʠʚʽʚ ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ 

ʧʨʠʡʥʷʪʥʦʾ ʷʢʦʩʪʽ ʎɿ.  

ɺʠʩʥʦʚʢʠ. ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʤʝʪʦʜ, ʥʘ ʦʩʥʦʚʽ ISB, ʟʘʙʝʟʧʝʯʫʻ ʟʙʝʨʝʞʝʥʥʷ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ 

ʟʦʙʨʘʞʝʥʥʷ ʧʨʠ ʟʥʘʯʝʥʥʷʭ PSNR ʥʘ ʨʽʚʥʽ ʧʦʥʘʜ 30 dB, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ 

ʜʦ ʥʝʧʦʤʽʪʥʦʩʪʽ ʎɺʄɿ. 

ɸʥʘʣʽʟ ʩʪʽʡʢʦʩʪʽ ʜʦ ʟʦʚʥʽʰʥʽʭ ʚʧʣʠʚʽʚ ʧʽʜʪʚʝʨʜʠʚ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʘʜʘʧʪʠʚʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʚʠʙʦʨʫ ʧʦʟʠʮʽʡ, ʧʩʝʚʜʦʚʠʧʘʜʢʦʚʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʪʘ 

ʥʘʜʣʠʰʢʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʩʫʪʪʻʚʦ ʟʥʠʟʠʪʠ ʢʦʝʬʽʮʽʻʥʪ ʙʽʪʦʚʠʭ 

ʧʦʤʠʣʦʢ. ɿʦʢʨʝʤʘ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ BER ʜʣʷ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʤʝʪʦʜʫ ʻ ʚ 2 ï 6 ʨʘʟʽʚ ʤʝʥʰʠʤ ʧʦʨʽʚʥʷʥʦ ʟ ʤʝʪʦʜʦʤ LSB ʪʘ ʚ 

1,5 ï 2 ʨʘʟʠ ʤʝʥʰʠʤ ʧʦʨʽʚʥʷʥʦ ʟ ʤʝʪʦʜʦʤ DCT. 



351 

ʉʇʀʉʆʂ ʃɯʊɽʈɸʊʋʈʀ 

1. Cox I. J., Miller M. L., Bloom J. A., Fridrich J., Kalker T. Digital 

Watermarking and Steganography. ï 2nd ed. ï Burlington: Morgan Kaufmann, 2008. ï 

619 p.  

2. Fridrich J. Steganography in Digital Media: Principles, Algorithms, and 

Applications. ï Cambridge: Cambridge University Press, 2009. ï 437 p.  

3. Katzenbeisser S., Petitcolas F. A. P. Information Hiding Techniques for 

Steganography and Digital Watermarking. ï Boston: Artech House, 2000. ï 240 p.  

4. Chan C. K., Cheng L. M. Hiding data in images by simple LSB 

substitution // Pattern Recognition. ï 2004. ï Vol. 37, No. 3. ï P. 469ï474.  

5. Mielikªinen J. LSB matching revisited // IEEE Signal Processing Letters. ï 

2006. ï Vol. 13, No. 5. ï P. 285ï287.  

6. Cox I. J., Kilian J., Leighton F. T., Shamoon T. Secure spread spectrum 

watermarking for multimedia // IEEE Transactions on Image Processing. ï 1997. ï 

Vol. 6, No. 12. ïP. 1673 ï 1687.  

  



352 

ʋɼʂ 7.025.3:62-2:025.85 

ʊɽʍʅɯʏʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ʇʈʆʎɽʉɯɺ ʂʆʅʉɽʈɺɸʎɯɰ ʇɸʇɽʈʆɺʀʍ 

ʄɸʊɽʈɯɸʃɯɺ: ʇʆʈɯɺʅʗʃʔʅʀʁ ɸʅɸʃɯɿ ʂʆʅʉʊʈʋʂʊʀɺʅʀʍ 

ʆʉʆɹʃʀɺʆʉʊɽʁ ʈɽʉʊɸɺʈɸʎɯʁʅʀʍ ʂɸʋʊɽʈɯɺ 

 

ʐʧʘʢ ɸʨʩʝʥ ʖʨʽʡʦʚʠʯ, 

ɸʩʧʽʨʘʥʪ 

ʎʫʮʘ ʅʘʪʘʣʽʷ ʄʠʭʘʡʣʽʚʥʘ 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʋʥʽʚʝʨʩʠʪʝʪ çʃʴʚʽʚʩʴʢʘ ʇʦʣʽʪʝʭʥʽʢʘè 

ɯʥʩʪʠʪʫʪ ʧʦʣʽʛʨʘʬʽʾ ʪʘ ʤʝʜʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʚʫʣ. ʇʽʜ ɻʦʣʦʩʢʦʤ, 19, ʃʴʚʽʚ, 79020, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʈʝʩʪʘʚʨʘʮʽʷ ʦʙôʻʢʪʽʚ ʢʫʣʴʪʫʨʥʦʾ ʩʧʘʜʱʠʥʠ, ʟʦʢʨʝʤʘ 

ʜʨʫʢʦʚʘʥʠʭ ʚʠʜʘʥʴ, ʧʦʩʪʘʻ ʥʝ ʣʠʰʝ ʷʢ ʩʫʢʫʧʥʽʩʪʴ ʧʨʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ, ʘʣʝ ʡ ʷʢ 

ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʘ ʛʘʣʫʟʴ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʽʥʪʝʛʨʘʮʽʾ ʩʫʯʘʩʥʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ  ̔ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʭ ʧʽʜʭʦʜʽʚ. ɸʢʪʫʘʣʴʥʽ ʚʠʢʣʠʢʠ, 

ʧʦʚôʷʟʘʥʽ ʟ ʦʭʦʨʦʥʦʶ, ʟʙʝʨʝʞʝʥʥʷʤ  ̔ ʨʝʧʨʝʟʝʥʪʘʮʽʻʶ ʢʫʣʴʪʫʨʥʦʾ ʩʧʘʜʱʠʥʠ, 

ʟʫʤʦʚʣʶʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʻʜʥʘʥʥʷ ʚʠʩʦʢʦʛʦ ʨ̔ ʚʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʬʘʭʽʚʮʽʚ ʽʟ ʩʠʩʪʝʤʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʦʚʽʪʥʽʭ ʜʦʩʷʛʥʝʥʴ ʥʘʫʢʠ ʡ ʪʝʭʥʽʢʠ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʝʩʪʘʚʨʘʮʽʡʥʠʭ ʚʪʨʫʯʘʥʴ  ̔ʤʽʥʽʤʽʟʘʮʽʶ 

ʨʠʟʠʢʽʚ ʜʣʷ ʦʙôʻʢʪʽʚ. 

ʊʝʭʥʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʝʩʪʘʚʨʘʮʽʡʥʦ-ʢʦʥʩʝʨʚʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʦʭʦʧʣʶʻ 

ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʠʣʘʜʽʚ, ʽʥʩʪʨʫʤʝʥʪʽʚ  ̔ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʚʠʩʦʢʦʪʦʯʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʩʧʨʠʷʻ ʥʝ ʣʠʰʝ ʚʽʜʥʦʚʣʝʥʥʶ 

ʤʘʪʝʨʽʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ʢʫʣʴʪʫʨʥʠʭ ʦʙôʻʢʪʽʚ  ̔ ʝʬʝʢʪʠʚʥʦʤʫ ʫʩʫʥʝʥʥʶ 

ʨʽʟʥʦʪʠʧʥʠʭ ʟʘʙʨʫʜʥʝʥʴ, ʘʣʝ ʡ ʦʨʛʘʥʽʟʘʮʽʾ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ʧʘʨʘʤʝʪʨʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʊʘʢʠʡ ʢʦʥʪʨʦʣʴ  ̒ ʦʜʥʠʤ ʽʟ 

ʚʠʟʥʘʯʘʣʴʥʠʭ ʯʠʥʥʠʢʽʚ ʟʘʧʦʙʽʛʘʥʥʷ ʜʝʛʨʘʜʘʮʽʡʥʠʤ ʧʨʦʮʝʩʘʤ, ʟʦʢʨʝʤʘ 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʦʛʦ ʪʘ ʙʽʦʣʦʛʽʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʘʥ 

ʟʙʝʨʝʞʝʥʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ. 
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ʆʩʦʙʣʠʚʝ ʤʽʩʮʝ ʩʝʨʝʜ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʟʘʡʤʘʻ 

ʨʝʩʪʘʚʨʘʮʽʡʥʠʡ ʪʝʨʤʦʰʧʘʪʝʣʴ (ʢʘʫʪʝʨ; kauter; hot iron; head spatula), ʷʢʠʡ  ̒

ʚʠʩʦʢʦʪʦʯʥʠʤ ʥʘʛʨʽʚʘʣʴʥʠʤ ʧʨʠʩʪʨʦʻʤ, ʱʦ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʧʨʦʮʝʩʘʭ 

ʢʦʥʩʝʨʚʘʮʽʾ ʪʘ ʨʝʩʪʘʚʨʘʮʽʾ, ʧʝʨʝʜʫʩʽʤ ʧʨʠ ʨʦʙʦʪʽ ʟ ʧʘʧʝʨʦʚʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ. 

ʁʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ 

ʣʦʢʘʣʴʥʦʛʦ ʪʝʨʤʽʯʥʦʛʦ ʚʧʣʠʚʫ, ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʟʘʢʨʽʧʣʝʥʥʷ ʘʜʛʝʟʠʚʽʚ, 

ʚʠʨʽʚʥʶʚʘʥʥʷ ʜʝʬʦʨʤʘʮʽʡ, ʩʪʘʙʽʣʽʟʘʮʽʾ ʩʪʨʫʢʪʫʨʠ ʤʘʪʝʨʽʘʣʫ ʪʘ ʚʠʢʦʥʘʥʥʷ ʽʥʰʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʪʦʯʥʦʩʪʽ ʡ ʜʝʣʽʢʘʪʥʦʩʪʽ 

ʚʪʨʫʯʘʥʥʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʪʝʨʤʦʰʧʘʪʝʣʴ, ʢʘʫʪʝʨ, ʪʝʤʧʝʨʘʪʫʨʘ, ʥʘʛʨʽʚʘʥʥʷ, ʧʘʧʽʨ, 

ʜʨʫʢʦʚʘʥʽ ʚʠʜʘʥʥʷ. 

 

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʨʝʩʪʘʚʨʘʮʽʡʥʦʾ ʧʨʘʢʪʠʢʠ ʪʝʨʤʦʰʧʘʪʝʣʽ 

ʚʠʩʪʫʧʘʶʪʴ ʥʝʚʽʜôʻʤʥʠʤʠ ʩʢʣʘʜʦʚʠʤʠ ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʝʩʪʘʚʨʘʮʽʡʥʠʭ 

ʤʘʡʩʪʝʨʝʥʴ, ʙʽʙʣʽʦʪʝʢ ʪʘ ʘʨʭʽʚʥʠʭ ʫʩʪʘʥʦʚ. ɰʭ ʰʠʨʦʢʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʫʤʦʚʣʝʥʝ 

ʚʠʩʦʢʠʤʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʩʝʨʝʜ ʷʢʠʭ ʦʩʦʙʣʠʚʦʛʦ 

ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʶʪʴ ʦʧʝʨʘʪʠʚʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ, 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʧʣʠʚʫ ʥʘ ʤʘʪʝʨʽʘʣ ʪʘ ʟʨʫʯʥʽʩʪʴ ʫ ʧʨʘʢʪʠʯʥʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ. ʋ 

ʩʫʢʫʧʥʦʩʪʽ ʟʘʟʥʘʯʝʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʧʨʠʷʶʪʴ ʦʧʪʠʤʽʟʘʮʽʾ ʨʝʩʪʘʚʨʘʮʽʡʥʠʭ 

ʧʨʦʮʝʩʽʚ, ʧʽʜʚʠʱʝʥʥʶ ʾʭʥʴʦʾ ʢʝʨʦʚʘʥʦʩʪʽ ʪʘ ʚʽʜʪʚʦʨʶʚʘʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʂʘʫʪʝʨ ʷʚʣʷʻ ʩʦʙʦʶ ʧʨʦʬʝʩʽʡʥʠʡ ʨʝʩʪʘʚʨʘʮʽʡʥʠʡ ʥʘʛʨʽʚʘʣʴʥʠʡ ʢʦʤʧʣʝʢʩ, 

ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʨʝʘʣʽʟʦʚʘʥʠʡ ʷʢ ʨʽʟʥʦʚʠʜ ʪʝʨʤʦʰʧʘʪʝʣʷ ʘʙʦ ʪʝʨʤʦʧʨʘʩʢʠ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʣʦʢʘʣʴʥʠʡ ʪʝʨʤʽʯʥʠʡ ʚʧʣʠʚ ʥʘ ʤʘʪʝʨʽʘʣ. ɼʦ ʩʢʣʘʜʫ 

ʪʘʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚʭʦʜʷʪʴ ʢʦʥʪʨʦʣʴʥʘ ʩʪʘʥʮʽʷ (ʪʝʨʤʦʩʪʘʪʠʯʥʠʡ ʙʣʦʢ), 

ʥʘʛʨʽʚʘʣʴʥʠʡ ʽʥʩʪʨʫʤʝʥʪ (ʪʝʨʤʦʰʧʘʪʝʣʴ), ʟʤʽʥʥʽ ʨʦʙʦʯʽ ʥʘʩʘʜʢʠ ʪʘ ʧʽʜʩʪʘʚʢʘ 

ʜʣʷ ʽʥʩʪʨʫʤʝʥʪʘ, ʱʦ ʨʘʟʦʤ ʬʦʨʤʫʶʪʴ ʮʽʣʽʩʥʫ ʩʠʩʪʝʤʫ ʜʣʷ ʚʠʢʦʥʘʥʥʷ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʢʦʥʩʝʨʚʘʮʽʡʥʦ-ʨʝʩʪʘʚʨʘʮʽʡʥʠʭ ʦʧʝʨʘʮʽʡ. 

ʂʦʥʪʨʦʣʴʥʘ ʩʪʘʥʮʽʷ, ʦʩʥʘʱʝʥʘ ʩʠʩʪʝʤʦʶ ʪʦʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ, ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʘʜʘʧʪʘʮʽʾ ʨʦʙʦʯʠʭ ʨʝʞʠʤʽʚ ʜʦ 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʙʨʦʙʣʶʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ɺʩʪʘʥʦʚʣʝʥʥʷ 
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ʥʝʦʙʭʽʜʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʛʫʣʷʪʦʨʘ, ʨʦʟʤʽʱʝʥʦʛʦ 

ʥʘ ʧʝʨʝʜʥʽʡ ʧʘʥʝʣʽ ʧʨʠʩʪʨʦʶ, ʧʨʠ ʮʴʦʤʫ ʪʦʯʥʽʩʪʴ ʾʾ ʧʽʜʪʨʠʤʘʥʥʷ ʫ ʨʽʟʥʠʭ 

ʤʦʜʝʣʷʭ ʤʦʞʝ ʚʘʨʽʶʚʘʪʠʩʷ ʚ ʤʝʞʘʭ Ñ2-5 ÁC. ɺʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʜʣʷ 

ʥʘʩʘʜʦʢ ʤʝʥʰʦʛʦ ʨʦʟʤʽʨʫ ʬʘʢʪʠʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʤʦʞʝ ʙʫʪʠ ʜʝʱʦ ʚʠʱʦʶ, ʪʦʜʽ 

ʷʢ ʜʣʷ ʙʽʣʴʰʠʭ ï ʜʝʱʦ ʥʠʞʯʦʶ. ɺʽʟʫʘʣʽʟʘʮʽʷ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʜʠʩʧʣʝʷ ʘʙʦ ʩʠʩʪʝʤʠ 

ʩʚʽʪʣʦʜʽʦʜʥʠʭ ʽʥʜʠʢʘʪʦʨʽʚ ʥʘʛʨʽʚʫ, ʘ ʚ ʦʢʨʝʤʠʭ ʤʦʜʝʣʷʭ ï ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʟʚʫʢʦʚʠʭ ʩʠʛʥʘʣʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʦʧʝʨʘʪʠʚʥʠʡ ʢʦʥʪʨʦʣʴ ʟʘ ʨʦʙʦʯʠʤ ʧʨʦʮʝʩʦʤ. 

ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʩʫʯʘʩʥʠʭ ʪʝʨʤʦʩʪʘʪʠʯʥʠʭ ʙʣʦʢʽʚ 

ʧʝʨʝʜʙʘʯʘʶʪʴ ʬʽʢʩʘʮʽʶ ʚʩʪʘʥʦʚʣʝʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʘ ʪʘʢʦʞ 

ʧʦʧʝʨʝʜʥʻ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ, ʱʦ ʩʧʨʠʷʻ ʚʽʜʪʚʦʨʶʚʘʥʦʩʪʽ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ  ̔ ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ. ɺʘʞʣʠʚʦʶ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ  ̒ ʤʦʞʣʠʚʽʩʪʴ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʠʧʫ ʪʘ ʛʝʦʤʝʪʨʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʥʘʩʘʜʦʢ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʢʦʨʝʢʪʥʽʩʪʴ ʚʽʜʦʙʨʘʞʝʥʥʷ ʬʘʢʪʠʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʧʽʜʚʠʱʫʻ 

ʪʦʯʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʢʦʥʩʝʨʚʘʮʽʡʥʠʭ ʦʧʝʨʘʮʽʡ. ʉʪʘʙʽʣʴʥʽʩʪ ɹ  ̔ ʪʦʯʥʽʩʪʴ 

ʧʽʜʪʨʠʤʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʛʘʨʘʥʪʫʶʪʴ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʝʨʛʦʥʦʤʽʢʠ 

ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʥʘʜʽʡʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ. ɾʠʚʣʝʥʥʷ ʧʨʠʩʪʨʦʶ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʚʽʜ ʝʣʝʢʪʨʦʤʝʨʝʞʽ ʟ ʥʘʧʨʫʛʦʶ 230 ɺ  ̔ ʯʘʩʪʦʪʦʶ 50 ɻʮ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʩʪʘʥʜʘʨʪʥʠʤ ʫʤʦʚʘʤ ʝʢʩʧʣʫʘʪʘʮʽʾ ʫ ʚʠʨʦʙʥʠʯʠʭ ʪʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ. 

ʅʘʛʨʽʚʘʣʴʥʠʡ ʪʝʨʤʦʰʧʘʪʝʣʴ ʟ ʝʨʛʦʥʦʤʽʯʥʦ ʩʬʦʨʤʦʚʘʥʦʶ ʨʫʯʢʦʶ  ̒

ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʨʫʯʥʝ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʤʽʥʥʦʾ 

ʨʦʙʦʯʦʾ ʥʘʩʘʜʢʠ ʰʣʷʭʦʤ ʦʙʝʨʪʘʥʥʷ ʟʘ ʛʦʜʠʥʥʠʢʦʚʦʶ ʩʪʨʽʣʢʦʶ. ʌʽʢʩʘʮʽʷ 

ʥʘʩʘʜʦʢ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʛʚʠʥʪʦʚʠʤ ʟôʻʜʥʘʥʥʷʤ ʫ ʬʨʦʥʪʘʣʴʥʽʡ ʯʘʩʪʠʥʽ 

ʽʥʩʪʨʫʤʝʥʪʘ, ʱʦ ʛʘʨʘʥʪʫʻ ʩʪʘʙʽʣʴʥʽʩʪʴ ʾʭ ʧʦʣʦʞʝʥʥʷ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʪʘ 

ʙʝʟʧʝʯʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʚʠʩʦʢʦʪʦʯʥʠʭ ʢʦʥʩʝʨʚʘʮʽʡʥʦ-ʨʝʩʪʘʚʨʘʮʽʡʥʠʭ ʚʪʨʫʯʘʥʴ 

ʱʦʜʦ ʯʫʪʣʠʚʠʭ  ̔ ʮʽʥʥʠʭ ʦʙôʻʢʪʽʚ ʢʫʣʴʪʫʨʥʦʾ ʩʧʘʜʱʠʥʠ. ʇʽʜʢʣʶʯʝʥʥʷ ʜʦ 

ʢʦʥʪʨʦʣʴʥʦʾ ʩʪʘʥʮʽʾ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʘʙʝʣʷ ʧʽʜʢʣʶʯʝʥʥʷ. 

ɿʤʽʥʥʽ ʨʦʙʦʯʽ ʥʘʩʘʜʢʠ (ʧʽʜʦʰʚʠ) ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʩʧʝʮʽʘʣʴʥʦ 

ʩʬʦʨʤʦʚʘʥʦʶ ʛʝʦʤʝʪʨʽʻʶ (ʟʦʢʨʝʤʘ ʢʨʘʧʣʝʧʦʜʽʙʥʦʶ, ʟʘʛʦʩʪʨʝʥʦʶ ʪʦʱʦ), ʱʦ 
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ʜʦʟʚʦʣʷʻ ʤʘʢʩʠʤʘʣʴʥʦ ʪʦʯʥʦ ʘʜʘʧʪʫʚʘʪʠ ʽʥʩʪʨʫʤʝʥʪ ʜʦ ʢʦʥʢʨʝʪʥʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʚʜʘʥʴ. ʈʦʙʦʯʽ ʧʦʚʝʨʭʥʽ ʥʘʩʘʜʦʢ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʟ 

ʣʘʪʫʥʽ ʟ ʥʽʢʝʣʝʚʠʤ ʧʦʢʨʠʪʪʷʤ ʽʟ ʥʘʥʝʩʝʥʥʷʤ ʰʘʨʫ TeflonÊ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʚʠʩʦʢʫ ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ, ʘʥʪʠʧʨʠʛʘʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʥʠʟʴʢʠʡ ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʪʘ 

ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʪʝʧʣʘ. ʗʢ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʜʦʧʦʚʥʝʥʥʷ ʤʦʞʫʪʴ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʥʘʩʘʜʢʠ ʟ ʬʪʦʨʦʧʣʘʩʪʦʚʦʶ ʧʦʚʝʨʭʥʝʶ, ʷʢʽ ʥʝ ʧʦʪʨʝʙʫʶʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʤʽʞʥʠʭ ʟʘʭʠʩʥʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʪʘʢʠʭ ʷʢ ʬʪʦʨʦʧʣʘʩʪʦʚʽ, 

ʩʠʣʽʢʦʥʦʚʽ ʯʠ ʧʦʣʽʝʩʪʝʨʥʽ ʧʣʽʚʢʠ ʪʠʧʫ Melinex). ʌʪʦʨʦʧʣʘʩʪʦʚʘ ʧʦʚʝʨʭʥʷ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʜʘʪʥʽʩʪʶ ʝʬʝʢʪʠʚʥʦ ʘʢʫʤʫʣʶʚʘʪʠ ʪʘ ʧʝʨʝʜʘʚʘʪʠ ʪʝʧʣʦ ʟ 

ʧʦʭʠʙʢʦʶ ʚ ʤʝʞʘʭ Ñ7-10 ÁC ʚʽʜ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʧʨʠ ʮʴʦʤʫ 

ʦʧʪʠʤʘʣʴʥʠʡ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʪʘʥʦʚʠʪʴ 100-110 ÁC. 

ʅʘʛʨʽʚ ʨʦʙʦʯʦʾ ʥʘʩʘʜʢʠ ʜʦ ʟʘʜʘʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʪʷʛʦʤ 

ʢʽʣʴʢʦʭ ʭʚʠʣʠʥ, ʧʽʩʣʷ ʯʦʛʦ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʩʪʘʙʽʣʴʥʠʡ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ. ʋ 

ʧʨʦʮʝʩʽ ʢʦʥʪʘʢʪʫ ʟ ʤʘʪʝʨʽʘʣʦʤ ʤʦʞʣʠʚʝ ʥʝʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, ʷʢʝ 

ʘʚʪʦʤʘʪʠʯʥʦ ʢʦʤʧʝʥʩʫʻʪʴʩʷ ʩʠʩʪʝʤʦʶ ʪʝʨʤʦʨʝʛʫʣʷʮʽʾ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʣʽʩʪʴ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʘʫʪʝʨʘ  ̒ ʦʩʦʙʣʠʚʦ ʧʦʰʠʨʝʥʠʤ ʫ ʧʨʘʢʪʠʮʽ ʨʝʩʪʘʚʨʘʮʽʾ 

ʧʘʧʝʨʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʜʝ ʚʽʥ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʟʜʽʡʩʥʝʥʥʷ 

ʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʣʦʢʘʣʽʟʦʚʘʥʦʛʦ ʪʝʨʤʽʯʥʦʛʦ ʚʧʣʠʚʫ, ʱʦ ʤʘʻ ʧʨʠʥʮʠʧʦʚʝ 

ʟʥʘʯʝʥʥʷ ʫ ʧʨʦʮʝʩʘʭ ʩʪʘʙʽʣʽʟʘʮʽʾ, ʟʤʽʮʥʝʥʥʷ ʪʘ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʤʘʪʝʨʽʘʣʴʥʦʾ 

ʩʪʨʫʢʪʫʨʠ ʦʙôʻʢʪʽʚ ʢʫʣʴʪʫʨʥʦʾ ʩʧʘʜʱʠʥʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘ 

ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʧʦʚʥʠʡ ʢʦʥʪʨʦʣʴ ʥʘʜ ʧʝʨʝʙʽʛʦʤ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ, 

ʟʙʝʨʽʛʘʶʯʠ ʮʽʣʽʩʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʪʘ ʩʧʨʠʷʶʯʠ ʧʽʜʚʠʱʝʥʥʶ ʡʦʛʦ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ 

ʩʪʽʡʢʦʩʪʽ. 

ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʢʘʫʪʝʨʘ ʦʭʦʧʣʶʶʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʢʦʥʩʝʨʚʘʮʽʡʥʦ-ʨʝʩʪʘʚʨʘʮʽʡʥʠʭ ʚʪʨʫʯʘʥʴ, ʟʦʢʨʝʤʘ ʪʝʨʤʽʯʥʝ ʟʘʢʨʽʧʣʝʥʥʷ 

ʘʜʛʝʟʠʚʽʚ, ʨʝʘʣʽʟʘʮʽʶ ʧʨʦʮʝʩʽʚ ʣʘʤʽʥʫʚʘʥʥʷ, ʚʠʢʦʥʘʥʥʷ ʣʦʢʘʣʴʥʠʭ ʪʝʨʤʽʯʥʠʭ 

ʚʧʣʠʚʽʚ, ʘ ʪʘʢʦʞ ʧʨʦʚʝʜʝʥʥʷ ʜʝʣʽʢʘʪʥʠʭ ʨʝʩʪʘʚʨʘʮʽʡʥʠʭ ʦʧʝʨʘʮʽʡ, ʩʝʨʝʜ ʷʢʠʭ 

ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʧʦʩʽʜʘʻ ʜʫʙʣʶʚʘʥʥʷ. ʆʩʪʘʥʥʻ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʪʝʭʥʦʣʦʛʽʯʥʠʡ 

ʧʨʦʮʝʩ, ʱʦ ʧʦʣʷʛʘʻ ʫ ʟôʻʜʥʘʥʥʽ ʜʚʦʭ ʰʘʨʽʚ ʧʘʧʝʨʫ, ʦʜʠʥ ʽʟ ʷʢʠʭ ʚʠʢʦʥʫʻ 
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ʬʫʥʢʮʽʶ ʜʫʙʣʷʞʥʦʾ ʦʩʥʦʚʠ, ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʤʝʭʘʥʽʯʥʦʾ ʤʽʮʥʦʩʪʽ ʪʘ 

ʩʪʘʙʽʣʽʟʘʮʽʾ ʦʨʠʛʽʥʘʣʴʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʘʙʦ ʪʚʦʨʫ ʤʠʩʪʝʮʪʚʘ, ʷʢʽ ʟʘʟʥʘʣʠ 

ʧʦʰʢʦʜʞʝʥʴ ʘʙʦ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʩʪʘʥʽ ʜʝʛʨʘʜʘʮʽʾ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʪʨʘʪʦʶ 

ʾʭ ʩʪʨʫʢʪʫʨʥʦʾ ʮʽʣʽʩʥʦʩʪʽ. 

ɿ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʟʘʟʥʘʯʝʥʠʡ ʧʨʦʮʝʩ ʧʝʨʝʜʙʘʯʘʻ ʪʝʨʤʽʯʥʝ 

ʟôʻʜʥʘʥʥʷ ʫ ʧʦʰʢʦʜʞʝʥʠʭ ʜʽʣʷʥʢʘʭ ʧʘʧʝʨʫ ʧʨʦʟʦʨʦʾ ʪʦʥʢʦʾ ʧʘʧʝʨʦʚʦʾ ʦʩʥʦʚʠ, 

ʟʦʢʨʝʤʘ ʨʽʚʥʦʥʘʧʨʘʚʣʝʥʦʛʦ ʤʽʢʨʦʩʪʨʽʯʢʦʚʦʛʦ ʷʧʦʥʩʴʢʦʛʦ ʧʘʧʝʨʫ, ʥʘ ʷʢʠʡ 

ʧʦʧʝʨʝʜʥʴʦ ʥʘʥʝʩʝʥʦ ʘʢʨʠʣʦʚʠʡ ʘʜʛʝʟʠʚ. ɸʢʪʠʚʘʮʽʷ ʢʣʝʶ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜ 

ʚʧʣʠʚʦʤ ʧʽʜʚʠʱʝʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʨʝʘʣʽʟʘʮʽʶ ʡʦʛʦ ʘʜʛʝʟʽʡʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ  ̔ʩʧʨʠʷʻ ʝʬʝʢʪʠʚʥʦʤʫ ʟʘʢʨʽʧʣʝʥʥʶ ʨʝʩʪʘʚʨʘʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ 

ʧʦʚʝʨʭʥʽ ʦʙôʻʢʪʘ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʪʦʯʥʦʩʪʽ ʪʘ 

ʢʝʨʦʚʘʥʦʩʪʽ ʧʨʦʮʝʩʫ, ʤʽʥʽʤʽʟʫʶʯʠ ʨʠʟʠʢʠ ʜʦʜʘʪʢʦʚʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ ʪʘ 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʜʦʚʛʦʪʨʠʚʘʣʫ ʩʪʘʙʽʣʽʟʘʮʽʶ ʤʘʪʝʨʽʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ʧʘʧʝʨʦʚʠʭ 

ʦʙôʻʢʪʽʚ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʘʫʪʝʨʘ 

ʜʦʮʽʣʴʥʦ ʚʠʦʢʨʝʤʠʪʠ ʦʩʥʦʚʥʽ ʘʩʧʝʢʪʠ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʨʝʩʪʘʚʨʘʮʽʡʥʽʡ 

ʧʨʘʢʪʠʮʽ: 

 Å ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʢʪʠʚʘʮʽʾ, ʨʽʚʥʦʤʽʨʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʪʘ ʬʽʢʩʘʮʽʾ 

ʘʜʛʝʟʠʚʥʠʭ ʨʝʯʦʚʠʥ ʥʘ ʦʙôʻʢʪʘʭ ʢʫʣʴʪʫʨʥʦʾ ʩʧʘʜʱʠʥʠ ʟ ʤʝʪʦʶ ʫʩʫʥʝʥʥʷ 

ʧʦʰʢʦʜʞʝʥʴ  ̔ʩʪʘʙʽʣʽʟʘʮʽʾ ʾʭ ʤʘʪʝʨʽʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ; 

 Å ʚʠʢʦʥʘʥʥʷ ʩʢʣʘʜʥʠʭ ʨʝʩʪʘʚʨʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ, ʧʦʚôʷʟʘʥʠʭ ʽʟ 

ʧʦʪʨʝʙʦʶ ʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʪʝʨʤʽʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʤʘʪʝʨʽʘʣʠ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ 

ʧʽʜʚʠʱʝʥʥʷ ʤʝʭʘʥʽʯʥʦʾ ʤʽʮʥʦʩʪʽ ʪʘ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʦʙôʻʢʪʽʚ; 

 Å ʟʜʽʡʩʥʝʥʥʷ ʦʧʝʨʘʮʽʡ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʪʦʯʥʦʩʪʽ ʪʘ 

ʢʦʥʪʨʦʣʶ ʫ ʚʘʞʢʦʜʦʩʪʫʧʥʠʭ ʜʽʣʷʥʢʘʭ ʟʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʟʤʽʥʥʠʭ ʥʘʩʘʜʦʢ 

ʨʽʟʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ. 

ʈʽʟʥʦʤʘʥʽʪʪʷ ʤʦʜʝʣʝʡ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʨʝʩʪʘʚʨʘʮʽʡʥʠʭ ʪʝʨʤʦʰʧʘʪʝʣʽʚ, 

ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʨʽʟʥʠʤʠ ʚʠʨʦʙʥʠʢʘʤʠ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʧʽʣʴʥʽʩʪʶ ʧʨʠʥʮʠʧʫ 

ʜʽʾ, ʦʜʥʘʢ ʚʽʜʤʽʥʥʦʩʪʽ ʧʦʣʷʛʘʶʪʴ ʫ ʨʽʚʥʽ ʪʦʯʥʦʩʪʽ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʥʘʣʘʰʪʫʚʘʥʥʷ, ʰʠʨʦʪʽ ʨʦʙʦʯʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʜʽʘʧʘʟʦʥʫ, ʷʢʦʩʪʽ ʪʘ ʪʠʧʘʭ 
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ʤʘʪʝʨʽʘʣʽʚ, ʚʠʢʦʨʠʩʪʘʥʠʭ ʫ ʢʦʥʩʪʨʫʢʮʽʾ, ʘ ʪʘʢʦʞ ʫ ʥʘʷʚʥʦʩʪʽ ʜʦʜʘʪʢʦʚʠʭ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʟʦʢʨʝʤʘ ʟʤʽʥʥʠʭ ʥʘʩʘʜʦʢ ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ 

ʽʥʪʝʛʨʦʚʘʥʠʭ ʜʠʩʧʣʝʾʚ ʜʣʷ ʢʦʥʪʨʦʣʶ ʧʘʨʘʤʝʪʨʽʚ. ʉʫʢʫʧʥʽʩʪʴ ʟʘʟʥʘʯʝʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʚʘʨʪʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʦʙʣʘʜʥʘʥʥʷ. 

ɿʦʢʨʝʤʘ, ʦʨʽʻʥʪʦʚʥʘ ʚʘʨʪʽʩʪʴ ʤʦʜʝʣʽ ST-051 (ʅʽʤʝʯʯʠʥʘ) ʩʪʘʥʦʚʠʪʴ 5000-8900 ʛʨʥ; 

ʤʦʜʝʣʽ RCM-5715 (Deffner & Johann GmbH, ʅʽʤʝʯʯʠʥʘ) ï ʚʽʜ 18300 ʛʨʥ; ʤʦʜʝʣʽ 

CEA-1 (CEIBA, ʇʦʣʴʱʘ) ʩʪʘʥʦʚʠʪʴ 16000-29460 ʛʨʥ; ʤʦʜʝʣʽ RTC-2 (Restauro 

Technika, ʇʦʣʴʱʘ) ʩʪʘʥʦʚʠʪʴ 25600-31518 ʛʨʥ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʟʘʣʝʞʥʽʩʪʴ ʮʽʥʠ 

ʚʽʜ ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ  ̔ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʦʙʣʘʜʥʘʥʥʷ. 

ʄʦʜʝʣʴ ST-051 ʧʦʟʠʮʽʦʥʫʻʪʴʩʷ ʷʢ ʦʜʥʘ ʟ ʥʘʡʙʽʣʴʰ ʜʦʩʪʫʧʥʠʭ ʥʘ 

ʩʫʯʘʩʥʦʤʫ ʨʠʥʢʫ ʪʘ ʚʦʜʥʦʯʘʩ  ̒ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʪʝʭʥʽʯʥʦʛʦ ʦʩʥʘʱʝʥʥʷ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʨʝʩʪʘʚʨʘʮʽʡʥʠʭ ʤʘʡʩʪʝʨʝʥʴ. ʂʦʨʧʫʩ ʢʦʥʪʨʦʣʴʥʦʾ ʩʪʘʥʮʽʾ 

ʚʠʛʦʪʦʚʣʝʥʠʡ ʽʟ ʧʦʣʽʤʝʨʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʘʪʥʶ ʢʦʥʩʪʨʫʢʪʠʚʥʫ 

ʤʽʮʥʽʩʪʴ ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʦʾ ʤʘʩʠ ʧʨʠʩʪʨʦʶ. ʇʨʠʣʘʜ ʦʩʥʘʱʝʥʠʡ 

ʩʠʩʪʝʤʦʶ ʪʦʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 50 ʜʦ 350 ÁC, ʘ 

ʪʘʢʦʞ ʩʚʪ̔ʣʦʜʽʦʜʥʠʤ ʽʥʜʠʢʘʪʦʨʦʤ ʥʘʛʨʽʚʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʘʜʘʧʪʫʚʘʪʠ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʧʘʨʘʤʝʪʨʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʦʙʨʦʙʣʶʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ  ̔ʩʧʝʮʠʬʽʢʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. 

ɹʘʟʦʚʘ ʢʦʤʧʣʝʢʪʘʮʽʷ ʤʦʜʝʣʽ ʧʝʨʝʜʙʘʯʘʻ ʥʘʷʚʥʽʩʪʴ ʜʚʦʭ ʟʤʽʥʥʠʭ ʨʦʙʦʯʠʭ 

ʥʘʩʘʜʦʢ ï ʥʘʢʦʥʝʯʥʠʢʘ ʪʠʧʫ çʧʝʨʦè ʪʘ ʥʘʩʘʜʢʠ ʫ ʬʦʨʤʽ ʧʝʥʟʣʷ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʘʨʽʘʪʠʚʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ ʨʽʟʥʦʛʦ ʨʽʚʥʷ ʩʢʣʘʜʥʦʩʪʽ ʪʘ 

ʪʦʯʥʦʩʪʽ. ɯʥʰʽ ʪʠʧʠ ʥʘʩʘʜʦʢ ʜʦʩʪʫʧʥʽ ʜʣʷ ʧʨʠʜʙʘʥʥʷ ʦʢʨʝʤʦ, ʟʘʣʝʞʥʦ ʚʽʜ 

ʧʦʪʨʝʙ ʢʦʥʢʨʝʪʥʠʭ ʨʝʩʪʘʚʨʘʮʽʡʥʠʭ ʟʘʚʜʘʥʴ, ʱʦ ʨʦʟʰʠʨʶʻ ʬʫʥʢʮʽʦʥʘʣʴʥʽ 

ʤʦʞʣʠʚʦʩʪʽ ʧʨʠʩʪʨʦʶ. 

ʄʦʜʝʣʴ RCM-5715 ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘ 

ʧʨʠʜʘʪʥʽʩʪʶ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʨʽʟʥʠʭ ʥʘʧʨʷʤʘʭ ʨʝʩʪʘʚʨʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʇʨʠʩʪʨʽʡ ʦʩʥʘʱʝʥʠʡ ʩʠʩʪʝʤʦʶ ʧʣʘʚʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʜʽʘʧʘʟʦʥʽ 

ʚʽʜ 50 ʜʦ 225 ÁC, ʱʦ ʜʦʟʚʦʣʷʻ ʦʧʝʨʘʪʠʚʥʦ ʘʜʘʧʪʫʚʘʪʠ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ ʜʦ 

ʢʦʥʢʨʝʪʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʫʤʦʚ  ̔ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʙʨʦʙʣʶʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʉʪʘʙʽʣʴʥʽʩʪʴ ʧʽʜʪʨʠʤʘʥʥʷ ʟʘʜʘʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʝʬʝʢʪʠʚʥʠʤ 
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ʥʘʛʨʽʚʘʣʴʥʠʤ ʝʣʝʤʝʥʪʦʤ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʦʧʪʠʤʽʟʦʚʘʥʦʶ ʝʣʝʢʪʨʦʥʥʦʶ ʩʠʩʪʝʤʦʶ 

ʢʝʨʫʚʘʥʥʷ. ʂʦʥʪʨʦʣʴ ʧʨʦʮʝʩʫ ʥʘʛʨʽʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʚʽʪʣʦʜʽʦʜʥʦʛʦ ʽʥʜʠʢʘʪʦʨʘ, ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʥʘ ʧʝʨʝʜʥʽʡ ʧʘʥʝʣʽ ʧʨʠʩʪʨʦʶ ʨʘʟʦʤ 

ʽʟ ʢʝʨʫʚʘʣʴʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ. 

ɼʦ ʙʘʟʦʚʦʾ ʢʦʤʧʣʝʢʪʘʮʽʾ ʚʭʦʜʷʪʴ ʯʦʪʠʨʠ ʟʤʽʥʥʽ ʨʦʙʦʯʽ ʥʘʩʘʜʢʠ 

(ʧʣʘʩʢʦ-ʟʽʛʥʫʪʘ, ʧʣʘʩʢʦ-ʩʢʦʰʝʥʘ, ʟʘʛʦʩʪʨʝʥʘ ʪʘ ʣʠʩʪʦʧʦʜʽʙʥʘ), ʷʢʽ ʬʽʢʩʫʶʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʛʚʠʥʪʦʚʦʛʦ ʟôʻʜʥʘʥʥʷ ʫ ʬʨʦʥʪʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʨʦʙʦʯʦʛʦ ʝʣʝʤʝʥʪʘ 

(ʧʣʫʥʞʝʨʘ) ʪʘ ʤʦʞʫʪʴ ʙʫʪʠ ʣʝʛʢʦ ʟʘʤʽʥʝʥʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʰʝʩʪʠʛʨʘʥʥʦʛʦ 

ʢʣʶʯʘ ʤʘʣʦʛʦ ʨʦʟʤʽʨʫ. ʊʘʢʘ ʢʦʥʩʪʨʫʢʮʽʷ ʟʘʙʝʟʧʝʯʫʻ ʟʨʫʯʥʽʩʪʴ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ 

ʤʦʞʣʠʚʽʩʪʴ ʪʦʯʥʦʛʦ ʥʘʣʘʰʪʫʚʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘ ʧʽʜ ʢʦʥʢʨʝʪʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʦʧʝʨʘʮʽʾ. 

ʄʦʜʝʣʴ CEA-1  ̒ ʩʫʯʘʩʥʠʤ ʚʠʩʦʢʦʪʦʯʥʠʤ ʧʨʠʩʪʨʦʻʤ, ʨʦʟʨʦʙʣʝʥʠʤ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʪʨʝʙ ʬʘʭʽʚʮʽʚ ʫ ʛʘʣʫʟʽ ʨʝʩʪʘʚʨʘʮʽʾ ʪʚʦʨʽʚ ʤʠʩʪʝʮʪʚʘ. ʇʨʠʩʪʨʽʡ 

ʦʩʥʘʱʝʥʠʡ ʤʽʢʨʦʧʨʦʮʝʩʦʨʥʦʶ ʩʠʩʪʝʤʦʶ ʢʝʨʫʚʘʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʽʩʪʴ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʰʠʨʦʢʦʤʫ 

ʜʽʘʧʘʟʦʥʽ ʚʽʜ 30 ʜʦ 500 ÁC. ʎʝ ʜʦʟʚʦʣʷʻ ʛʥʫʯʢʦ ʘʜʘʧʪʫʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʨʦʙʦʪʠ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʽʚ  ̔ ʩʧʝʮʠʬʽʢʠ 

ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʨʝʩʪʘʚʨʘʮʽʡʥʠʭ ʤʝʪʦʜʠʢ. ʅʘ ʧʝʨʝʜʥʽʡ ʧʘʥʝʣʽ ʨʦʟʤʽʱʝʥʦ 

ʮʠʬʨʦʚʠʡ ʜʠʩʧʣʝʡ ʜʣʷ ʚʽʟʫʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʶ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʨʝʛʫʣʷʪʦʨ (ʝʥʢʦʜʝʨ) ʽʟ ʤʦʞʣʠʚʽʩʪʶ ʥʘʪʠʩʢʘʥʥʷ ʪʘ ʦʙʝʨʪʘʥʥʷ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʟʨʫʯʥʽʩʪʴ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ, ʢʥʦʧʢʘ ʞʠʚʣʝʥʥʷ ʪʘ ʧʦʨʪ 

USB ʪʠʧʫ A. ʅʘʷʚʥʽʩʪʴ ʬʫʥʢʮʽʾ ʢʘʣʽʙʨʫʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʽʜʚʠʱʫʻ ʪʦʯʥʽʩʪʴ 

ʨʦʙʦʪʠ, ʘ ʪʨʠ ʦʩʝʨʝʜʢʠ ʧʘʤôʷʪʽ ʜʦʟʚʦʣʷʶʪʴ ʟʙʝʨʽʛʘʪʠ ʪʘ ʰʚʠʜʢʦ ʚʽʜʪʚʦʨʶʚʘʪʠ 

ʥʘʡʙʽʣʴʰ ʫʞʠʚʘʥʽ ʪʝʤʧʝʨʘʪʫʨʥʽ ʨʝʞʠʤʠ. 

ɹʘʟʦʚʘ ʢʦʤʧʣʝʢʪʘʮʽʷ ʤʦʜʝʣʽ CEA-1 ʚʢʣʶʯʘʻ ʰʽʩʪʴ ʧʨʝʮʠʟʽʡʥʠʭ ʟʤʽʥʥʠʭ 

ʥʘʩʘʜʦʢ, ʧʨʠ ʮʴʦʤʫ ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʜʦʩʪʫʧʥʠʭ ʥʘʩʘʜʦʢ ʩʪʘʥʦʚʠʪʴ 6 ʚʝʣʠʢʠʭ 

ʪʘ 12 ʤʘʣʠʭ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʽʜʙʦʨʫ ʽʥʩʪʨʫʤʝʥʪʘ 

ʟʘʣʝʞʥʦ ʚʽʜ ʭʘʨʘʢʪʝʨʫ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʧ̔ ʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ  ̔

ʪʦʯʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʨʝʩʪʘʚʨʘʮʽʡʥʠʭ ʦʧʝʨʘʮʽʡ. 

ʄʦʜʝʣʴ RTC-2 ʟʘʙʝʟʧʝʯʫʻ ʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʪʝʨʤʽʯʥʠʡ ʚʧʣʠʚ ʥʘ 
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ʤʘʪʝʨʽʘʣʴʥʫ ʩʪʨʫʢʪʫʨʫ ʦʙôʻʢʪʽʚ  ̔ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ 

ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 20 ʜʦ 200 ÁC. ʂʦʨʧʫʩ ʢʦʥʪʨʦʣʴʥʦʾ 

ʩʪʘʥʮʽʾ ʚʠʛʦʪʦʚʣʝʥʠʡ ʽʟ ʤʝʪʘʣʫ, ʱʦ ʧʽʜʚʠʱʫʻ ʾʾ ʤʝʭʘʥʽʯʥʫ ʩʪʽʡʢʽʩʪʴ  ̔

ʜʦʚʛʦʚʽʯʥʽʩʪʴ. ʇʨʠʩʪʨʽʡ ʦʩʥʘʱʝʥʠʡ ʮʠʬʨʦʚʠʤ ʜʠʩʧʣʝʻʤ, ʷʢʠʡ ʚʽʜʦʙʨʘʞʘʻ 

ʬʘʢʪʠʯʥʫ ʪʝʤʧʝʨʘʪʫʨʫ, ʚʠʤʽʨʷʥʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʬʨʦʥʪʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʨʦʙʦʯʦʾ 

ʥʘʩʘʜʢʠ (ʧʽʜʦʰʚʠ), ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʢʦʥʪʨʦʣʶ ʟʘ ʪʝʤʧʝʨʘʪʫʨʥʠʤ 

ʨʝʞʠʤʦʤ ʫ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ ʢʦʥʩʝʨʚʘʮʽʡʥʠʭ ʚʪʨʫʯʘʥʴ. ʊʘʢʦʞ ʧʝʨʝʜʙʘʯʝʥʦ 

ʩʚʽʪʣʦʜʽʦʜʥʠʡ ʽʥʜʠʢʘʪʦʨ ʪʘ ʢʥʦʧʢʫ ʞʠʚʣʝʥʥʷ. 

ʈʫʯʢʘ ʨʦʙʦʯʦʛʦ ʝʣʝʤʝʥʪʘ (ʨʫʯʥʠʡ ʤʦʜʫʣʴ) ʚʠʛʦʪʦʚʣʝʥʘ ʽʟ ʙʫʢʦʚʦʾ 

ʜʝʨʝʚʠʥʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʡʦʛʦ ʝʨʛʦʥʦʤʽʯʥʽʩʪʴ, ʪʝʨʤʦʩʪʽʡʢʽʩʪʴ  ̔ʢʦʤʬʦʨʪʥʽʩʪʴ ʫ 

ʚʠʢʦʨʠʩʪʘʥʥʽ. ʂʦʥʩʪʨʫʢʮʽʻʶ ʧʝʨʝʜʙʘʯʝʥʦ ʩʧʝʮʽʘʣʴʥʝ ʢʨʽʧʣʝʥʥʷ ʜʣʷ ʬʽʢʩʘʮʽʾ 

ʨʫʯʥʦʛʦ ʝʣʝʤʝʥʪʘ ʥʘ ʢʦʨʧʫʩʽ ʧʨʠʩʪʨʦʶ, ʱʦ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʟʨʫʯʥʦʩʪʽ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʙʝʟʧʝʢʠ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ. 

ɹʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʤʦʜʝʣʽ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʶ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʜʦ 25 ʨʽʟʥʦʚʠʜʽʚ ʟʤʽʥʥʠʭ ʥʘʩʘʜʦʢ. ɿʦʢʨʝʤʘ, ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʥʘʩʘʜʦʢ  ̄ 0-2 

ʧʨʠʩʪʨʽʡ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʨʝʩʪʘʚʨʘʮʽʾ ʧʘʧʝʨʫ ʜʣʷ ʚʠʢʦʥʘʥʥʷ 

ʦʧʝʨʘʮʽʡ ʚʠʨʽʚʥʶʚʘʥʥʷ ʪʘ ʩʫʰʽʥʥʷ, ʚʢʣʶʯʘʶʯʠ ʚʠʩʫʰʫʚʘʥʥʷ ʧʨʦʢʣʝʻʥʠʭ 

ʨʦʟʨʠʚʽʚ, ʘ ʪʘʢʦʞ ʫʩʫʥʝʥʥʷ ʜʝʬʦʨʤʘʮʽʡ ʫ ʚʠʛʣʷʜʽ ʩʢʣʘʜʦʢ  ̔ ʟʘʣʦʤʽʚ, ʱʦ  ̒

ʪʠʧʦʚʠʤʠ ʫʰʢʦʜʞʝʥʥʷʤʠ ʧʘʧʝʨʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʉʪʘʥʜʘʨʪʥʘ ʢʦʤʧʣʝʢʪʘʮʽʷ ʚʢʣʶʯʘʻ ʨʫʯʥʠʡ ʤʦʜʫʣʴ ʪʘ ʦʜʥʫ ʟʤʽʥʥʫ ʥʘʩʘʜʢʫ 

ʥʘ ʚʠʙʽʨ ʢʦʨʠʩʪʫʚʘʯʘ, ʪʦʜʽ ʷʢ ʽʥʰʽ ʪʠʧʠ ʥʘʩʘʜʦʢ ʧʦʩʪʘʯʘʶʪʴʩʷ ʦʢʨʝʤʦ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʧʝʮʠʬʽʢʠ ʨʝʩʪʘʚʨʘʮʽʡʥʠʭ ʟʘʚʜʘʥʴ. 

ɺʠʩʥʦʚʦʢ 

ʆʪʞʝ, ʩʫʯʘʩʥʠʡ ʝʪʘʧ ʨʦʟʚʠʪʢʫ ʨʝʩʪʘʚʨʘʮʽʡʥʦʾ ʧʨʘʢʪʠʢʠ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʽʩʪʦʪʥʠʤ ʟʨʦʩʪʘʥʥʷʤ ʨʦʣʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʤʘʻ 

ʚʽʜʧʦʚʽʜʘʪʠ ʧʽʜʚʠʱʝʥʠʤ ʚʠʤʦʛʘʤ ʷʢ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʪʘʢ  ̔

ʙʝʟʧʝʯʥʦʩʪʽ ʱʦʜʦ ʦʙôʻʢʪʽʚ ʢʫʣʴʪʫʨʥʦʾ ʩʧʘʜʱʠʥʠ. ɯʥʪʝʛʨʘʮʽʷ ʚʠʩʦʢʦʷʢʽʩʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʫ ʢʦʥʩʝʨʚʘʮʽʡʥʦ-ʨʝʩʪʘʚʨʘʮʽʡʥʽ ʧʨʦʮʝʩʠ ʩʧʨʠʷʻ ʥʝ ʣʠʰʝ 

ʧʽʜʚʠʱʝʥʥʶ ʪʦʯʥʦʩʪʽ ʪʘ ʢʦʥʪʨʦʣʴʦʚʘʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ, 

ʘʣʝ ʡ ʟʘʙʝʟʧʝʯʫʻ ʜʦʪʨʠʤʘʥʥʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʧʨʠʥʮʠʧʽʚ ʨʝʩʪʘʚʨʘʮʽʡʥʦʾ 
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ʝʪʠʢʠ, ʟʦʢʨʝʤʘ ʧʨʠʥʮʠʧʽʚ ʤʽʥʽʤʘʣʴʥʦʛʦ ʚʪʨʫʯʘʥʥʷ, ʟʙʝʨʝʞʝʥʥʷ ʘʚʪʝʥʪʠʯʥʦʩʪʽ 

ʤʘʪʝʨʽʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ʪʘ ʦʙʦʨʦʪʥʦʩʪʽ ʟʘʩʪʦʩʦʚʘʥʠʭ ʤʝʪʦʜʽʚ. 

ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʨʝʩʪʘʚʨʘʮʽʡʥʠʡ ʪʝʨʤʦʰʧʘʪʝʣʴ (ʢʘʫʪʝʨ) ʧʦʩʽʜʘʻ ʚʘʛʦʤʝ 

ʤʽʩʮʝ ʩʝʨʝʜ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʮʽ ʢʦʥʩʝʨʚʘʮʽʾ. ʁʦʛʦ 

ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʟʦʢʨʝʤʘ ʤʦʞʣʠʚʽʩʪʴ 

ʧʨʝʮʠʟʽʡʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʤʽʥʥʠʭ 

ʨʦʙʦʯʠʭ ʥʘʩʘʜʦʢ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʣʦʢʘʣʽʟʦʚʘʥʦʛʦ ʪʝʨʤʽʯʥʦʛʦ ʚʧʣʠʚʫ, 

ʟʫʤʦʚʣʶʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ 

ʢʦʥʩʝʨʚʘʮʽʡʥʦ-ʨʝʩʪʘʚʨʘʮʽʡʥʠʭ ʦʧʝʨʘʮʽʡ. ʎʝ, ʩʚʦʻʶ ʯʝʨʛʦʶ, ʛʘʨʘʥʪʫʻ ʚʠʩʦʢʠʡ 

ʨʽʚʝʥʴ ʪʦʯʥʦʩʪʽ ʚʪʨʫʯʘʥʴ, ʤʽʥʽʤʽʟʫʻ ʨʠʟʠʢʠ ʜʦʜʘʪʢʦʚʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ 

ʤʘʪʝʨʽʘʣʽʚ  ̔ʩʧʨʠʷʻ ʩʪʘʙʽʣʽʟʘʮʽʾ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʦʛʦ ʩʪʘʥʫ ʦʙôʻʢʪʽʚ. 

ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʤʦʜʝʣʝʡ ʪʝʨʤʦʰʧʘʪʝʣʽʚ ʨʽʟʥʠʭ 

ʚʠʨʦʙʥʠʢʽʚ ʜʦʟʚʦʣʷʻ ʢʦʥʩʪʘʪʫʚʘʪʠ ʾʭ ʯʽʪʢʫ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʟʘ ʨʽʚʥʝʤ 

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʢʣʘʜʥʦʩʪʽ, ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʪʘ ʚʘʨʪʽʩʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ. ɹʘʟʦʚʽ ʤʦʜʝʣʽ, ʪʘʢʽ ʷʢ ST-051 ʪʘ RCM-5715, ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʚʠʢʦʥʘʥʥʷ ʦʩʥʦʚʥʠʭ ʨʝʩʪʘʚʨʘʮʽʡʥʠʭ ʟʘʚʜʘʥʴ, ʧʨʠ ʮʴʦʤʫ ʦʩʪʘʥʥʷ ʚʠʨʽʟʥʷʻʪʴʩʷ 

ʚʠʱʠʤ ʨʽʚʥʝʤ ʫʥʽʚʝʨʩʘʣʴʥʦʩʪʽ ʪʘ ʝʨʛʦʥʦʤʽʯʥʦʩʪʽ, ʧʦʻʜʥʫʶʯʠ ʩʪʘʙʽʣʴʥʽʩʪʴ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʟ ʨʦʟʰʠʨʝʥʦʶ ʢʦʤʧʣʝʢʪʘʮʽʻʶ ʟʤʽʥʥʠʭ ʥʘʩʘʜʦʢ. 

ɺʦʜʥʦʯʘʩ ʤʦʜʝʣʽ CEA-1 ʪʘ RTC-2 ʨʝʧʨʝʟʝʥʪʫʶʪʴ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʩʝʛʤʝʥʪ 

ʦʙʣʘʜʥʘʥʥʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʯʠʩʴ ʰʠʨʦʢʠʤ ʜʽʘʧʘʟʦʥʦʤ ʨʦʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ, 

ʥʘʷʚʥʽʩʪʶ ʤʽʢʨʦʧʨʦʮʝʩʦʨʥʦʛʦ ʢʝʨʫʚʘʥʥʷ, ʬʫʥʢʮʽʷʤʠ ʢʘʣʽʙʨʫʚʘʥʥʷ ʪʘ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʚʠʱʝʥʫ ʪʦʯʥʽʩʪʴ  ̔

ʚʽʜʪʚʦʨʶʚʘʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʨʝʩʪʘʚʨʘʮʽʡʥʠʭ ʚʪʨʫʯʘʥʴ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʪʘʚʨʘʮʽʡʥʠʭ ʪʝʨʤʦʰʧʘʪʝʣʽʚ ʷʢ 

ʥʝʚʽʜôʻʤʥʦʾ ʩʢʣʘʜʦʚʦʾ ʩʫʯʘʩʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʦʩʥʘʱʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʻ ʾʭ 

ʟʥʘʯʫʱʽʩʪʴ ʷʢ ʥʘʜʽʡʥʦʛʦ, ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʘ. ɰʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʨʠʷʻ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʬʘʭʽʚʮʽʚ ʫ ʛʘʣʫʟʽ ʢʦʥʩʝʨʚʘʮʽʾ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʥʘʣʝʞʥʠʡ ʨʽʚʝʥʴ ʟʙʝʨʝʞʝʥʥʷ 

ʧʘʤôʷʪʦʢ ʢʫʣʴʪʫʨʥʦʾ ʩʧʘʜʱʠʥʠ  ̔ ʪʚʦʨʽʚ ʤʠʩʪʝʮʪʚʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʫʯʘʩʥʠʭ 

ʥʘʫʢʦʚʠʭ  ̔ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʧʽʜʭʦʜʽʚ. 
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Abstract. One of the promising ways of harnessing functional parameters of 

single crystalline silicon wafers is that by engineering non-isovalent Si2AIIBVI-type 

motives in the bulk crystal. Such phases might represent somewhat ñhybridò of the 

cubic lattice of silicon Si and sphalerite ZnS (cubic modification). Si2MnS-type 

motive similar to the cubic F43m-ɓ-MnS structure was calculated by applying 

quantum-chemical suite. For quantum chemical calculation the semiempirical method 

was attracted. Scanning electronic microscope (SEM) analysis of single crystal 

silicon samples doped with Mn and S was done.  
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Introduction  

Targeted engineering of chemical associations between impurity chemical 

elements and the atoms of the basic silicon material inside the silicon lattice while the 

partially ionic and covalent nature of bonds between them would prevail, could be 

one of the ways to finetune the functional parameters of semiconductor structures and 

thus vary their properties [1, p. 16-20]. 

In particular, one of the promising areas is the possibility to extend the 

functional properties of single crystalline silicon by creating non-isovalent 

compounds in the crystal lattice of silicon, whereby Si2AIIBVI-type phases 

representing a ñhybridò of the cubic lattice of silicon Si and sphalerite ZnS (cubic 

modification) are likely to occur. 

The numerous theoretical studies well-grounded on quantum chemical 

calculations and followed by experiments aimed at building an absolutely new class 

of so called ñhybridò chemical molecular phases of a cubic diamond nature consisting 

of elements of impurity groups IV/III-V and IV/II-VI, are currently carried out by 

multiple researchers at leading universities and research institutes around the world. 

In particular, in [2, p. 4092-4101; 3, p. 045203-1- 045203-5], the authors shed light at 

chances to grow phases of Si-IV/III -V and Si-IV/II -VI that could be implemented for 

building optically sensitive materials based on Si. Also, in the above papers the 

authors suggest that the "hybrid" phases of Si2AlP (or Si2ZnS) with almost base 

matrix lattice constants could be materials with controlled local chemical order 

around Si atoms. In the above-mentioned studies, using the first-principles 

calculation methods, the authors discuss how chemical order does influence the 

electronic and optical properties of non-isovalent solid solutions [1, p. 16-20]. 

In this paper we propose the model and quantum-chemical calculation attempts 

of an ñidealò Si2MnS -type structure (Fig. 1) alike the cubic structure F43m-ɓ-MnS 

(zinc blende). Along the way of the present study we have come across a number of 

interesting studies earlier done in this area. 

Experimental 

A diamond lattice cell of single crystalline silicon where four surrounding 
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atoms are located at the vertices of a regular tetrahedron inside a cube, as well as a 

diamond-type crystal lattice structure were built by attracting the available 

quantum-chemical and molecular-dynamic methods (see Fig.1). 

 

Fig. 1. Cubic F43m ï ɓ -MnS (zinc blende)-type 

hypothetical structure of Si2MnS 

In parallel, natural experiments related to the doping of Si with sulfur and 

manganese by using diffusion doping technique in vacuumed (10ï4 bar) and sealed 

quartz ampoules at a temperature of 1260 Áʉ and 1200 Áʉ, respectively, was carried 

out for a duration that we deemed sufficient for ensuring uniform doping. The 

reference samples were boron-doped silicon, initial specific resistance in the range of 

ɟ= 1 ɋÖcm. After doping with Mn and S impurities, the reference silicon remained of 

p-type, however the resistivity increased to 2.4Ö10
4
ɋÖcm. 

The surface of silicon samples doped with Mn and S impurities was examined 

by JSM-IT200LA scanning electron microscope (SEM). Before analysis 25 microns-

thick layer was removed from the surface of the samples, which implies that the 

scanned layer happens to be the layer that was previously located in the bulk crystal.  

Results and Discussion 

The numerical calculation used to reveal significant changes in the charge state 

and the electrostatic potential of the silicon matrix with Si2MnS -type phases 

compared to charge state and the electrostatic potential of the reference silicon lattice.  

So, it occurs that Mn atoms in substitutional positions seem to acquire negative 

charges, whereas S atoms in substitutional positions acquire positive charges, which 

results in the presence of an ionic share in interatomic bond. This in turn supports the 
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proposal of ñpartially ionic and covalentò components of the bond in binary 

compounds inside the basic matrix of Si. The electronic spectrum of the Si2MnS 

structure with absorption peaks corresponding to transition energies of 2.65 eV,     

2.39 eV, 2.28 eV, 2 eV, 1.8 eV and 1.01 eV were also revealed by calculations 

[1, p. 16-20]. 

The SEM image of the surface of a silicon sample doped with Mn impurity 

atoms (Fig. 2), where a random sampling of clusters revealed their sizes in the range 

from 18 to 47 microns, indicates that in samples with an average content             

(13.46 a.u.%) of Mn (Fig 3), in a fairly wide range of diapasons, heterogeneities and 

Mn atoms occupy not only substitutional and interstitial positions in the Si lattice, but 

also shape various types of clusters (clusters and precipitates). 

 

Fig. 2. SEM image of the surface of Si<Mn> 

 

 

Fig. 3. Elemental analysis of the surface of Si<Mn> 

 

Conclusion. An isolated Mn atom in Si matrix mainly occupies a tetrahedral 

interstitial position in the Si lattice acting as a donor and thus becoming a positively 
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charged ion, whereas if the Mn atom happens to occupy a substitutional position it 

would most probably position itself as an acceptor and thus becomes most likely a 

negatively charged ion.  

Sulfur, as an element of group VI of the periodic table, tends to occupy a 

substitution position and participate in the formation of sp
3
-hybrid bonds with four 

nearby silicon atoms. In this case, the remaining two excess electrons introduce two 

donor levels into the forbidden band of silicon. 

The experimental results confirm the substitution of Mn and S atoms for Si 

crystal structure sites. 

In silicon samples doped simultaneously with Mn and S no Mn precipitates 

occur and instead evenly distribution of Mn and S atoms manifest itself on the 

surface of the silicon sample.  
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ʋɼʂ 338.48:069.015 

ʊʈɸʅʉʌʆʈʄɸʎɯʗ ɯʉʊʆʈʀʏʅʀʍ ʆɹ'ɭʂʊɯɺ ʋ ɹɯɿʅɽʉ-ɸʂʊʀɺʀ: 

ɼʆʉɺɯɼ ɼɽɺɯɼɸ ʈʋɹɽʅʐʊɽʁʅɸ 

 

ʆʣʽʡʥʠʢ ɺʘʣʝʥʪʠʥʘ ɼʝʤᾷʷʥʽʚʥʘ 

ʢ.ʛ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʛʦʪʝʣʴʥʦ-ʨʝʩʪʦʨʘʥʥʦʛʦ 

ʪʘ ʪʫʨʠʩʪʠʯʥʦʛʦ ʙʽʟʥʝʩʫ 

ɼʘʨʽʻʥʢʦ ɭʚʘ ʆʣʝʢʩʽʾʚʥʘ, 

ʩʪʫʜʝʥʪʢʘ 2-ʛʦ ʢʫʨʩʫ 

ʄʽʞʥʘʨʦʜʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʆʜʝʩʘ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʤʝʭʘʥʽʟʤʠ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʽʩʪʦʨʠʯʥʠʭ 

ʦʙ'ʻʢʪʽʚ ʫ ʢʦʤʝʨʮʽʡʥʽ ʘʢʪʠʚʠ ʥʘ ʧʨʠʢʣʘʜʽ ʜʽʷʣʴʥʦʩʪʽ ʘʤʝʨʠʢʘʥʩʴʢʦʛʦ ʽʥʚʝʩʪʦʨʘ 

ʪʘ ʤʝʮʝʥʘʪʘ ɼʝʚʽʜʘ ʈʫʙʝʥʰʪʝʡʥʘ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʦʩʥʦʚʥʽ ʩʪʨʘʪʝʛʽʾ ʽʥʪʝʛʨʘʮʽʾ 

ʢʫʣʴʪʫʨʥʦʾ ʩʧʘʜʱʠʥʠ ʫ ʙʽʟʥʝʩ-ʩʝʨʝʜʦʚʠʱʝ: ʚʠʩʪʘʚʢʦʚʫ ʜʽʷʣʴʥʽʩʪʴ, ʦʩʚʽʪʥʽ 

ʧʨʦʛʨʘʤʠ, ʧʘʨʪʥʝʨʩʴʢʽ ʧʨʦʻʢʪʠ ʪʘ ʮʠʬʨʦʚʽ ʩʝʨʚʽʩʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʻʜʥʘʥʥʷ 

ʧʨʠʚʘʪʥʠʭ ʽʥʚʝʩʪʠʮʽʡ ʟ ʧʫʙʣʽʯʥʠʤ ʜʦʩʪʫʧʦʤ ʜʦ ʫʥʽʢʘʣʴʥʠʭ ʘʨʪʝʬʘʢʪʽʚ 

ʟʘʙʝʟʧʝʯʫʻ ʦʜʥʦʯʘʩʥʦ ʝʢʦʥʦʤʽʯʥʠʡ ʟʠʩʢ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʢʫʣʴʪʫʨʥʠʭ ʮʽʥʥʦʩʪʝʡ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʫʣʴʪʫʨʥʘ ʩʧʘʜʱʠʥʘ, ʙʽʟʥʝʩ-ʘʢʪʠʚ, ʚʠʩʪʘʚʢʦʚʘ 

ʜʽʷʣʴʥʽʩʪʴ, ʮʠʬʨʦʚʽ ʩʝʨʚʽʩʠ, ʤʫʟʝʡʥʘ ʩʧʨʘʚʘ. 

 

ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʨʦʟʚʠʪʢʫ ʝʢʦʥʦʤʽʢʠ ʪʘ ʟʨʦʩʪʘʥʥʷ ʨʦʣʽ ʢʨʝʘʪʠʚʥʠʭ 

ʽʥʜʫʩʪʨʽʡ ʽʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʘ ʩʧʘʜʱʠʥʘ ʧʝʨʝʩʪʘʻ ʙʫʪʠ ʚʠʢʣʶʯʥʦ ʦʙ'ʻʢʪʦʤ 

ʟʙʝʨʝʞʝʥʥʷ ʽ ʜʝʜʘʣʽ ʯʘʩʪʽʰʝ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʨʝʩʫʨʩ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ. 

ɯʥʪʝʛʨʘʮʽʷ ʽʩʪʦʨʠʯʥʠʭ ʦʙ'ʻʢʪʽʚ ʫ ʙʽʟʥʝʩ-ʩʝʨʝʜʦʚʠʱʝ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ 

ʜʣʷ ʨʦʟʚʠʪʢʫ ʪʫʨʠʟʤʫ, ʦʩʚʽʪʥʽʭ ʽʥʽʮʽʘʪʠʚ ʽ ʬʦʨʤʫʚʘʥʥʷ ʽʥʚʝʩʪʠʮʽʡʥʦʾ 

ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʪʝʨʠʪʦʨʽʡ [3]. 
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ʄʝʪʦʶ ʮʽʻʾ ʧʨʘʮʽ ʻ ʘʥʘʣʽʟ ʪʦʛʦ, ʷʢ ʩʘʤʝ ʽʩʪʦʨʠʯʥʽ ʦʙ'ʻʢʪʠ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ 

ʥʘ ʢʦʤʝʨʮʽʡʥʽ ʘʢʪʠʚʠ, ʙʝʨʫʯʠ ʟʘ ʧʨʠʢʣʘʜ ʜʽʷʣʴʥʽʩʪʴ ɼʝʚʽʜʘ ʈʫʙʝʥʰʪʝʡʥʘ, ʘ 

ʪʘʢʦʞ ʦʢʨʝʩʣʝʥʥʷ ʜʽʻʚʠʭ ʤʝʪʦʜʠʢ ʽʥʪʝʛʨʘʮʽʾ ʦʭʦʨʦʥʠ ʢʫʣʴʪʫʨʥʦʾ ʩʧʘʜʱʠʥʠ ʪʘ 

ʢʦʤʝʨʮʽʡʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ. ɺʘʞʣʠʚʽʩʪʴ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟʫʤʦʚʣʝʥʘ ʥʘʛʘʣʴʥʦʶ 

ʧʦʪʨʝʙʦʶ ʫ ʨʦʟʨʦʙʮʽ ʘʢʪʫʘʣʴʥʠʭ ʩʭʝʤ ʟʘʣʫʯʝʥʥʷ ʽʩʪʦʨʠʯʥʠʭ ʨʝʩʫʨʩʽʚ, ʷʢʽ ʙ 

ʦʜʥʦʯʘʩʥʦ ʛʘʨʘʥʪʫʚʘʣʠ ʾʭʥʻ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʩʪʠʤʫʣʶʚʘʣʠ ʩʫʩʧʽʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ 

ʧʨʦʛʨʝʩ [6]. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʦʙ'ʻʢʪʽʚ ʽʩʪʦʨʽʾ ʫ ʢʦʤʝʨʮʽʡʥʫ ʜʽʷʣʴʥʽʩʪʴ ʥʘʨʘʟʽ ʻ ʦʜʥʠʤ ʽʟ 

ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʚʝʢʪʦʨʽʚ ʫ ʩʫʯʘʩʥʽʡ ʝʢʦʥʦʤʽʮʽ. ʋ ʉʐɸ ʪʘ ʢʨʘʾʥʘʭ 

ɭʚʨʦʧʠ ʧʨʠʚʘʪʥʠʡ ʢʘʧʽʪʘʣ, ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʦʙ'ʻʢʪʠ ʢʫʣʴʪʫʨʠ, ʜʘʻ ʟʤʦʛʫ 

ʟʘʙʝʟʧʝʯʠʪʠ ʾʭʥʻ ʟʙʝʨʝʞʝʥʥʷ, ʨʦʟʰʠʨʝʥʥʷ ʚʧʽʟʥʘʚʘʥʦʩʪʽ ʡ ʧʘʨʘʣʝʣʴʥʦ 

ʛʝʥʝʨʫʚʘʪʠ ʬʽʥʘʥʩʦʚʠʡ ʟʠʩʢ ʯʝʨʝʟ ʪʫʨʠʟʤ, ʦʩʚʽʪʥʽ ʽʥʽʮʽʘʪʠʚʠ ʪʘ ʢʫʣʴʪʫʨʥʽ 

ʟʘʭʦʜʠ [5]. ɿʛʽʜʥʦ ʟʽ ʟʚʽʪʘʤʠ The Art Newspaper, ʧʨʦʪʷʛʦʤ 2024 ʨʦʢʫ ʦʙʩʷʛ 

ʧʨʠʚʘʪʥʠʭ ʚʢʣʘʜʝʥʴ ʫ ʢʫʣʴʪʫʨʥʫ ʩʧʘʜʱʠʥʫ ʉʐɸ ʩʷʛʥʫʚ ʧʦʥʘʜ 3,5 ʤʣʨʜ. ʜʦʣ., 

ʧʨʠʯʦʤʫ ʤʘʡʞʝ 60% ʮʠʭ ʢʦʰʪʽʚ ʧʽʰʣʠ ʥʘ ʧʦʧʦʚʥʝʥʥʷ ʢʦʣʝʢʮʽʡ ʪʘ ʦʨʛʘʥʽʟʘʮʽʶ 

ʝʢʩʧʦʟʠʮʽʡ. ɼʦʩʚʽʜ ɼʝʚʽʜʘ ʈʫʙʝʥʰʪʝʡʥʘ ʩʚʽʜʯʠʪʴ, ʱʦ ʟʥʘʯʥʘ ʯʘʩʪʢʘ ʨʽʜʢʽʩʥʠʭ 

ʧʝʨʰʦʜʞʝʨʝʣ ʟʘʣʫʯʘʻʪʴʩʷ ʜʦ ʧʫʙʣʽʯʥʦʛʦ ʦʛʣʷʜʫ ʪʘ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ, 

ʧʽʜʚʠʱʫʶʯʠ ʢʫʣʴʪʫʨʥʫ ʪʘ ʬʽʥʘʥʩʦʚʫ ʚʘʨʪʽʩʪʴ ʮʠʭ ʥʘʜʙʘʥʴ [1]. 

ʉʝʨʝʜ ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʠʭ ʝʣʝʤʝʥʪʽʚ ʢʦʣʝʢʮʽʾ ʈʫʙʝʥʰʪʝʡʥʘ: 

 ʜʝʢʣʘʨʘʮʽʷ ʥʝʟʘʣʝʞʥʦʩʪʽ ʉʧʦʣʫʯʝʥʠʭ ʐʪʘʪʽʚ; 

 ʧʨʦʢʣʘʤʘʮʽʷ ʧʨʦ ʟʚʽʣʴʥʝʥʥʷ ʨʘʙʽʚ; 

 ʚʝʣʠʢʘ ʭʘʨʪʽʷ ʚʦʣʴʥʦʩʪʝʡ. 

ʎʽ ʜʦʢʫʤʝʥʪʠ ʩʣʫʛʫʶʪʴ ʥʝ ʣʠʰʝ ʽʩʪʦʨʠʯʥʠʤʠ ʩʠʤʚʦʣʘʤʠ, ʘ ʡ 

ʝʬʝʢʪʠʚʥʠʤʠ ʟʘʩʦʙʘʤʠ ʜʣʷ ʨʦʟʨʦʙʢʠ ʦʩʚʽʪʥʽʭ ʪʘ ʪʫʨʠʩʪʠʯʥʠʭ ʤʘʨʰʨʫʪʽʚ, 

ʚʽʜʢʨʠʚʘʶʯʠ ʥʦʚʽ ʧʦʪʦʢʠ ʧʨʠʙʫʪʢʫ ʜʣʷ ʤʫʟʝʡʥʠʭ ʫʩʪʘʥʦʚ [3]. 

ɿʘ ʨʦʟʨʘʭʫʥʢʘʤʠ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʬʦʥʜʫ ʛʫʤʘʥʽʪʘʨʥʠʭ ʥʘʫʢ (NEH), ʧʦʥʘʜ 

ʪʨʠ ʯʚʝʨʪʽ ʦʩʽʙ, ʷʢʽ ʚʽʜʚʽʜʫʶʪʴ ʘʤʝʨʠʢʘʥʩʴʢʽ ʤʫʟʝʾ, ʚʠʷʚʣʷʶʪʴ ʽʥʪʝʨʝʩ ʜʦ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʝʢʩʧʦʟʠʮʽʡ ʽʟ ʫʥʽʢʘʣʴʥʠʤʠ ʨʝʣʽʢʚʽʷʤʠ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʬʽʥʘʥʩʦʚʫ 

ʩʧʨʦʤʦʞʥʽʩʪʴ ʢʫʣʴʪʫʨʥʦʾ ʩʧʘʜʱʠʥʠ (ʪʘʙʣ. 1) [2]. 
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ʇʦʧʠʪ ʥʘ ʽʩʪʦʨʠʯʥʽ ʚʠʩʪʘʚʢʠ ʪʘ ʢʫʣʴʪʫʨʥʽ ʘʢʪʠʚʠ ʫ ʉʐɸ (2024) 

ʇʦʢʘʟʥʠʢ ɿʥʘʯʝʥʥʷ ʇʦʷʩʥʝʥʥʷ ɺʠʩʥʦʚʦʢ 

ɺʽʜʚʽʜʫʚʘʯʽ 

ʤʫʟʝʾʚ, 

ʟʘʮʽʢʘʚʣʝʥʽ ʚ 

ʨʽʜʢʽʩʥʠʭ 

ʘʨʪʝʬʘʢʪʘʭ 

75% ʚʽʜ 

ʟʘʛʘʣʴʥʦʾ 

ʢʽʣʴʢʦʩʪʽ 

ʚʽʜʚʽʜʫʚʘʯʽʚ 

ʤʫʟʝʾʚ ʉʐɸ  

ɿʘ ʜʘʥʠʤʠ NEH, ʪʨʠ ʯʚʝʨʪʽ 

ʚʽʜʚʽʜʫʚʘʯʽʚ ʤʫʟʝʾʚ ʟʘʮʽʢʘʚʣʝʥʽ 

ʫ ʧʝʨʝʛʣʷʜʽ ʫʥʽʢʘʣʴʥʠʭ 

ʜʦʢʫʤʝʥʪʽʚ ʪʘ ʘʨʪʝʬʘʢʪʽʚ, ʱʦ 

ʩʪʚʦʨʶʻ ʧʦʧʠʪ ʥʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ 

ʚʠʩʪʘʚʢʠ 

ɺʠʩʦʢʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ 

ʦʨʛʘʥʽʟʘʮʽʾ ʧʣʘʪʥʠʭ ʪʘ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʚʠʩʪʘʚʦʢ 

ʏʘʩʪʢʘ 

ʧʨʠʚʘʪʥʠʭ 

ʽʥʚʝʩʪʠʮʽʡ ʫ 

ʢʫʣʴʪʫʨʥʫ 

ʩʧʘʜʱʠʥʫ 

3,5 ʤʣʨʜ $ ʚʽʜ 

ʟʘʛʘʣʴʥʦʛʦ 

ʦʙʩʷʛʫ 

ʧʨʠʚʘʪʥʠʭ 

ʢʫʣʴʪʫʨʥʠʭ 

ʽʥʚʝʩʪʠʮʽʡ 

ʉʐɸ ʫ 2024 ʨ.  

ʇʨʠʚʘʪʥʽ ʽʥʚʝʩʪʦʨʠ ʚʠʜʽʣʷʶʪʴ 

ʟʥʘʯʥʽ ʢʦʰʪʠ ʥʘ ʢʫʧʽʚʣʶ, 

ʨʝʩʪʘʚʨʘʮʽʶ ʪʘ ʜʝʤʦʥʩʪʨʘʮʽʶ 

ʽʩʪʦʨʠʯʥʠʭ ʦʙ'ʻʢʪʽʚ 

ɿʥʘʯʥʠʡ ʨʝʩʫʨʩ ʜʣʷ 

ʬʽʥʘʥʩʫʚʘʥʥʷ ʚʠʩʪʘʚʦʢ ʪʘ 

ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ 

ʂʽʣʴʢʽʩʪʴ 

ʫʥʽʢʘʣʴʥʠʭ 

ʜʦʢʫʤʝʥʪʽʚ ʫ 

ʧʨʠʚʘʪʥʠʭ 

ʢʦʣʝʢʮʽʷʭ 

1200+ ʦʜʠʥʠʮʴ 

ʫ ʧʨʠʚʘʪʥʠʭ 

ʢʦʣʝʢʮʽʷʭ 

ʉʐɸ  

ʋʥʽʢʘʣʴʥʽ ʜʦʢʫʤʝʥʪʠ, 

ʚʢʣʶʯʘʶʯʠ ɼʝʢʣʘʨʘʮʽʶ 

ʥʝʟʘʣʝʞʥʦʩʪʽ, ʇʨʦʢʣʘʤʘʮʽʶ 

ʃʽʥʢʦʣʴʥʘ ʪʘ ɺʝʣʠʢʫ ʭʘʨʪʽʶ 

ʚʦʣʴʥʦʩʪʝʡ, ʜʦʩʪʫʧʥʽ ʜʣʷ 

ʚʠʩʪʘʚʦʢ 

ʄʦʞʣʠʚʽʩʪʴ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʜʦʢʫʤʝʥʪʽʚ ʥʘ ʙʽʟʥʝʩ-

ʘʢʪʠʚʠ ʯʝʨʝʟ ʚʠʩʪʘʚʢʦʚʽ ʪʘ 

ʦʩʚʽʪʥʽ ʧʨʦʻʢʪʠ 

ɺʽʜʩʦʪʦʢ 

ʽʥʚʝʩʪʠʮʽʡ ʥʘ 

ʦʩʚʽʪʥʽ ʧʨʦʛʨʘʤʠ 

60% ʚʽʜ 

ʟʘʛʘʣʴʥʦʛʦ 

ʦʙʩʷʛʫ 

ʧʨʠʚʘʪʥʠʭ 

ʽʥʚʝʩʪʠʮʽʡ ʫ 

ʢʫʣʴʪʫʨʥʫ 

ʩʧʘʜʱʠʥʫ  

ɹʽʣʴʰʽʩʪʴ ʧʨʠʚʘʪʥʠʭ ʚʢʣʘʜʝʥʴ 

ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʦʩʚʽʪʥʶ 

ʜʽʷʣʴʥʽʩʪʴ: ʣʝʢʮʽʾ, ʩʝʤʽʥʘʨʠ, 

ʽʥʪʝʨʘʢʪʠʚʥʽ ʢʫʨʩʠ 

ʇʽʜʚʠʱʫʻ ʩʦʮʽʘʣʴʥʫ 

ʮʽʥʥʽʩʪʴ ʧʨʦʝʢʪʽʚ ʽ ʬʦʨʤʫʻ 

ʧʦʟʠʪʠʚʥʠʡ ʽʤʽʜʞ 

ʽʥʚʝʩʪʦʨʽʚ 

ɺʘʨʪʽʩʪʴ ʦʨʝʥʜʠ 

ʫʥʽʢʘʣʴʥʦʛʦ 

ʘʨʪʝʬʘʢʪʫ ʥʘ 

ʚʠʩʪʘʚʮʽ 

50ï200 ʪʠʩ. $ ʟʘ 

1ï2 ʤʽʩʷʮʽ 

ʦʜʥʽʻʾ ʚʠʩʪʘʚʢʠ  

ʆʨʝʥʜʘ ʨʽʜʢʽʩʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʥʘ 

1ï2 ʤʽʩʷʮʽ ʤʦʞʝ ʧʨʠʥʦʩʠʪʠ 

ʩʫʪʪʻʚʠʡ ʜʦʭʽʜ ʜʣʷ 

ʦʨʛʘʥʽʟʘʪʦʨʽʚ 

ʉʧʨʠʷʻ ʝʢʦʥʦʤʽʯʥʽʡ 

ʜʦʮʽʣʴʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʩʪʦʨʠʯʥʠʭ ʦʙ'ʻʢʪʽʚ ʫ 

ʙʽʟʥʝʩʽ 

ɿʨʦʩʪʘʥʥʷ 

ʚʽʜʚʽʜʫʚʘʥʦʩʪʽ 

ʚʠʩʪʘʚʦʢ ʽʟ 

ʨʽʜʢʽʩʥʠʤʠ 

ʜʦʢʫʤʝʥʪʘʤʠ 

+12% ʥʘ ʨʽʢ 

ʧʦʨʽʚʥʷʥʦ ʟ 

ʧʦʧʝʨʝʜʥʽʤ 

ʨʦʢʦʤ  

ʇʦʧʠʪ ʥʘ ʚʠʩʪʘʚʢʠ ʫʥʽʢʘʣʴʥʠʭ 

ʘʨʪʝʬʘʢʪʽʚ ʩʪʘʙʽʣʴʥʦ ʟʨʦʩʪʘʻ 

ʇʽʜʪʚʝʨʜʞʫʻ 

ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʽʥʪʝʛʨʘʮʽʾ 

ʫ ʪʫʨʠʩʪʠʯʥʦ-ʦʩʚʽʪʥʽ 

ʧʨʦʻʢʪʠ 

ɼʞʝʨʝʣʦ: [2; 6] 

ɸʥʘʣʽʟ ʜʘʥʠʭ ʪʘʙʣʠʮʽ 1 ʧʽʜʪʚʝʨʜʞʫʻ, ʱʦ ʧʦʧʠʪ ʥʘ ʚʠʩʪʘʚʢʠ ʫʥʽʢʘʣʴʥʠʭ 

ʘʨʪʝʬʘʢʪʽʚ ʩʪʘʙʽʣʴʥʦ ʟʨʦʩʪʘʻ (+12% ʥʘ ʨʽʢ), ʘ ʦʨʝʥʜʘ ʨʽʜʢʽʩʥʦʛʦ ʜʦʢʫʤʝʥʪʘ 

ʤʦʞʝ ʧʨʠʥʦʩʠʪʠ 50-200 ʪʠʩ. ʜʦʣʘʨʽʚ ʟʘ ʚʠʩʪʘʚʢʦʚʠʡ ʮʠʢʣ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʝʢʦʥʦʤʽʯʥʫ ʜʦʮʽʣʴʥʽʩʪʴ ʟʘʣʫʯʝʥʥʷ ʢʫʣʴʪʫʨʥʦʾ ʩʧʘʜʱʠʥʠ ʜʦ ʙʽʟʥʝʩʫ. 

ʈʦʟʛʣʷʥʝʤʦ ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʠ ʩʪʨʘʪʝʛʽʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʽʩʪʦʨʠʯʥʠʭ ʦʙ'ʻʢʪʽʚ 

ʫ ʙʽʟʥʝʩ-ʘʢʪʠʚʠ (ʪʘʙʣ 2).  
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ʊʘʙʣʠʮʷ 2 

ʆʩʥʦʚʥʽ ʩʪʨʘʪʝʛʽʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʽʩʪʦʨʠʯʥʠʭ ʦʙ'ʻʢʪʽʚ ʫ ʙʽʟʥʝʩ-ʘʢʪʠʚʠ 

ʉʪʨʘʪʝʛʽʷ ʇʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ɺʠʩʪʘʚʢʦʚʘ ʜʽʷʣʴʥʽʩʪʴ ɿʘʣʫʯʝʥʥʷ ʧʣʘʪʥʦʾ ʘʫʜʠʪʦʨʽʾ ʪʘ ʩʧʦʥʩʦʨʩʴʢʠʭ ʚʥʝʩʢʽʚ 

ʆʩʚʽʪʥʽ ʧʨʦʛʨʘʤʠ ʇʽʜʚʠʱʝʥʥʷ ʩʫʩʧʽʣʴʥʦʾ ʮʽʥʥʦʩʪʽ ʽ ʧʦʧʫʣʷʨʠʟʘʮʽʷ ʽʩʪʦʨʽʾ 

ʇʘʨʪʥʝʨʩʴʢʽ ʧʨʦʻʢʪʠ ʉʧʽʣʴʥʝ ʬʽʥʘʥʩʫʚʘʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʦʭʦʧʣʝʥʥʷ ʘʫʜʠʪʦʨʽʾ 

ʎʠʬʨʦʚʽ ʩʝʨʚʽʩʠ ɻʣʦʙʘʣʴʥʘ ʜʦʩʪʫʧʥʽʩʪʴ ʪʘ ʜʦʜʘʪʢʦʚʽ ʜʞʝʨʝʣʘ ʜʦʭʦʜʫ 

ɼʞʝʨʝʣʦ: [4]. 

ɺʠʩʪʘʚʢʦʚʘ ʜʽʷʣʴʥʽʩʪʴ ʧʝʨʝʜʙʘʯʘʻ ʦʨʛʘʥʽʟʘʮʽʶ ʪʠʤʯʘʩʦʚʠʭ ʘʙʦ ʧʦʩʪʽʡʥʠʭ 

ʚʠʩʪʘʚʦʢ ʜʦʢʫʤʝʥʪʽʚ ʪʘ ʘʨʪʝʬʘʢʪʽʚ ʫ ʤʫʟʝʷʭ, ʙʽʙʣʽʦʪʝʢʘʭ ʯʠ ʦʩʚʽʪʥʽʭ ʟʘʢʣʘʜʘʭ. 

ɺʦʥʘ ʩʪʚʦʨʶʻ ʜʦʭʦʜʠ ʯʝʨʝʟ ʢʚʠʪʢʠ, ʩʧʦʥʩʦʨʩʴʢʽ ʚʥʝʩʢʠ ʪʘ ʩʫʚʝʥʽʨʥʫ 

ʧʨʦʜʫʢʮʽʶ, ʦʜʥʦʯʘʩʥʦ ʧʽʜʚʠʱʫʶʯʠ ʢʫʣʴʪʫʨʥʫ ʮʽʥʥʽʩʪʴ ʦʙ'ʻʢʪʘ. 

ʆʩʚʽʪʥʽ ʧʨʦʛʨʘʤʠ ʙʘʟʫʶʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʽʩʪʦʨʠʯʥʠʭ ʦʙ'ʻʢʪʽʚ ʫ 

ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʘʭ, ʤʘʡʩʪʝʨ-ʢʣʘʩʘʭ ʪʘ ʩʝʤʽʥʘʨʘʭ. ʎʝ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʥʘʚʯʘʥʥʷ, ʧʨʠʚʘʙʣʶʻ ʧʣʘʪʥʠʭ ʫʯʘʩʥʠʢʽʚ ʽ ʧʦʧʫʣʷʨʠʟʫʻ ʩʧʘʜʱʠʥʫ ʩʝʨʝʜ 

ʩʪʫʜʝʥʪʽʚ ʪʘ ʫʯʥʽʚ. 

ʇʘʨʪʥʝʨʩʴʢʽ ʧʨʦʻʢʪʠ ð ʩʧʽʣʴʥʽ ʽʥʽʮʽʘʪʠʚʠ ʟ ʜʝʨʞʘʚʥʠʤʠ ʪʘ ʧʨʠʚʘʪʥʠʤʠ 

ʦʨʛʘʥʽʟʘʮʽʷʤʠ, ʬʦʥʜʘʤʠ ʡ ʫʥʽʚʝʨʩʠʪʝʪʘʤʠ. ɺʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʬʽʥʘʥʩʫʚʘʥʥʷ, 

ʦʨʛʘʥʽʟʘʮʽʡʥʫ ʧʽʜʪʨʠʤʢʫ ʪʘ ʟʘʣʫʯʝʥʥʷ ʰʠʨʰʦʾ ʘʫʜʠʪʦʨʽʾ. 

ʎʠʬʨʦʚʽ ʩʝʨʚʽʩʠ ʚʢʣʶʯʘʶʪʴ ʦʮʠʬʨʫʚʘʥʥʷ ʢʦʣʝʢʮʽʡ, ʚʽʨʪʫʘʣʴʥʽ ʚʠʩʪʘʚʢʠ 

ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʽ ʧʣʘʪʬʦʨʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʛʣʦʙʘʣʴʥʠʡ ʜʦʩʪʫʧ, ʜʦʜʘʪʢʦʚʠʡ 

ʜʦʭʽʜ ʪʘ ʟʘʭʠʩʪ ʦʨʠʛʽʥʘʣʴʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʚʽʜ ʧʦʰʢʦʜʞʝʥʥʷ [4]. 

ʆʪʞʝ, ʧʨʦʚʝʜʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʽʩʪʦʨʠʯʥʠʭ 

ʦʙ'ʻʢʪʽʚ ʫ ʙʽʟʥʝʩ-ʘʢʪʠʚʠ ʝʬʝʢʪʠʚʥʦ ʧʦʻʜʥʫʻ ʝʢʦʥʦʤʽʯʥʫ ʚʠʛʦʜʫ ʪʘ ʟʙʝʨʝʞʝʥʥʷ 

ʢʫʣʴʪʫʨʥʦʾ ʩʧʘʜʱʠʥʠ. ɼʦʩʚʽʜ ɼʝʚʽʜʘ ʈʫʙʝʥʰʪʝʡʥʘ ʜʝʤʦʥʩʪʨʫʻ, ʱʦ ʧʨʠʚʘʪʥʽ 

ʽʥʚʝʩʪʠʮʽʾ ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ ʚʠʩʪʘʚʦʢ, ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ ʽ ʮʠʬʨʦʚʠʭ ʧʣʘʪʬʦʨʤ. 

ʉʪʘʪʠʩʪʠʢʘ ʧʽʜʪʚʝʨʜʞʫʻ ʚʠʩʦʢʠʡ ʧʦʪʝʥʮʽʘʣ: 75% ʚʽʜʚʽʜʫʚʘʯʽʚ ʤʫʟʝʾʚ ʉʐɸ 

ʮʽʢʘʚʣʷʪʴʩʷ ʫʥʽʢʘʣʴʥʠʤʠ ʘʨʪʝʬʘʢʪʘʤʠ; ʦʨʝʥʜʘ ʨʽʜʢʽʩʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʤʦʞʝ 

ʧʨʠʥʦʩʠʪʠ 50-200 ʪʠʩ. ʜʦʣʘʨʽʚ ʟʘ ʚʠʩʪʘʚʢʦʚʠʡ ʮʠʢʣ; ʙʣʠʟʴʢʦ 60% ʧʨʠʚʘʪʥʠʭ 

ʽʥʚʝʩʪʠʮʽʡ ʩʧʨʷʤʦʚʫʶʪʴʩʷ ʥʘ ʦʩʚʽʪʥʽ ʧʨʦʛʨʘʤʠ. ʂʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ, ʱʦ 

ʧʦʻʜʥʫʻ ʬʽʟʠʯʥʽ ʪʘ ʮʠʬʨʦʚʽ ʬʦʨʤʘʪʠ, ʧʘʨʪʥʝʨʩʪʚʦ ʪʘ ʘʢʪʠʚʥʝ ʧʨʦʩʫʚʘʥʥʷ, 
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ʟʘʙʝʟʧʝʯʫʻ ʫʩʧʽʰʥʫ ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʟ ʚʠʩʦʢʦʶ ʝʢʦʥʦʤʽʯʥʦʶ ʪʘ ʩʦʮʽʘʣʴʥʦʶ 

ʮʽʥʥʽʩʪʶ [1; 5; 6]. 
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ʋɼʂ 339.138:379.85(477) 

ʄɸʈʂɽʊʀʅɻʆɺɯ ɯʅʉʊʈʋʄɽʅʊʀ ʇʈʆʉʋɺɸʅʅʗ ʈɽʂʈɽɸʎɯʁʅʀʍ 

ʉʊʈʋʂʊʋʈ ʋʂʈɸɰʅʀ ʋ ʇɯʉʃʗɺʆɭʅʅʀʁ ʇɽʈɯʆɼ 

 

ʆʣʽʡʥʠʢ ɺʘʣʝʥʪʠʥʘ ɼʝʤô̫ ʥʽʚʥʘ 

ʢ ʛ. ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ 

ʛʦʪʝʣʴʥʦ-ʨʝʩʪʦʨʘʥʥʦʛʦ ʪʘ ʪʫʨʠʩʪʠʯʥʦʛʦ ʙʽʟʥʝʩʫ 

ʆʩʪʘʧʝʥʢʦ ʉʦʬʽʷ ʆʣʝʢʩʘʥʜʨʽʚʥʘ 

ʟʜʦʙʫʚʘʯʢʘ ʧʝʨʰʦʛʦ (ʙʘʢʘʣʘʚʨʩʴʢʦʛʦ) ʨʽʚʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ, 

ʩʧʝʮʽʘʣʴʥʦʩʪʽ 073 çʄʝʥʝʜʞʤʝʥʪè, 

ʄʽʞʥʘʨʦʜʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʆʜʝʩʘ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ʋ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʝʥʦ ʤʘʨʢʝʪʠʥʛʦʚʽ ʽʥʩʪʨʫʤʝʥʪʠ ʧʨʦʩʫʚʘʥʥʷ 

ʨʝʢʨʝʘʮʽʡʥʠʭ ʩʪʨʫʢʪʫʨ ʋʢʨʘʾʥʠ ʫ ʧʽʩʣʷʚʦʻʥʥʠʡ ʧʝʨʽʦʜ. ʆʙˇʨʫʥʪʦʚʘʥʦ 

ʘʢʪʫʘʣʴʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʪʘʢʠʭ ʩʪʨʫʢʪʫʨ ʚ ʫʤʦʚʘʭ ʟʨʦʩʪʘʥʥʷ ʧʦʪʨʝʙʠ ʫ ʬʽʟʠʯʥʦʤʫ 

ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʦʤʫ ʚʽʜʥʦʚʣʝʥʥʽ ʥʘʩʝʣʝʥʥʷ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʮʽʣʴʦʚʽ ʘʫʜʠʪʦʨʽʾ, 

ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʙʘʨô̒ ʨʠ, ʢʘʥʘʣʠ ʽʥʬʦʨʤʫʚʘʥʥʷ ʪʘ ʦʩʥʦʚʥʽ ʽʥʩʪʨʫʤʝʥʪʠ 

ʧʨʦʩʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ ʮʠʬʨʦʚʠʡ ʤʘʨʢʝʪʠʥʛ, ʢʦʥʪʝʥʪ-ʤʘʨʢʝʪʠʥʛ, ʨʝʧʫʪʘʮʽʡʥʠʡ, 

ʧʘʨʪʥʝʨʩʴʢʠʡ ʤʘʨʢʝʪʠʥʛ ʽ ʤʘʨʢʝʪʠʥʛ ʜʦʩʪʫʧʥʦʩʪʽ. ʆʢʨʝʤʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ 

ʪʫʨʠʩʪʠʯʥʦʤʫ ʘʩʧʝʢʪʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʨʝʢʨʝʘʮʽʡʥʠʭ ʩʪʨʫʢʪʫʨ ʷʢ ʩʢʣʘʜʦʚʦʾ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʦʟʜʦʨʦʚʯʦʛʦ ʪʫʨʠʟʤʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʨʝʢʨʝʘʮʽʡʥʽ ʩʪʨʫʢʪʫʨʠ, ʤʘʨʢʝʪʠʥʛʦʚʽ ʽʥʩʪʨʫʤʝʥʪʠ, 

ʨʝʘʙʽʣʽʪʘʮʽʷ, ʽʥʜʠʢʘʪʦʨʠ ʧʦʧʠʪʫ. 

 

ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʚʽʜʥʦʚʣʝʥʥʷ ʋʢʨʘʾʥʠ ʟʨʦʩʪʘʻ ʟʥʘʯʝʥʥʷ ʨʝʢʨʝʘʮʽʡʥʠʭ 

ʩʪʨʫʢʪʫʨ, ʱʦ ʩʧʨʠʷʶʪʴ ʬʽʟʠʯʥʦʤʫ ʡ ʧʩʠʭʦʣʦʛʽʯʥʦʤʫ ʚʽʜʥʦʚʣʝʥʥʶ ʥʘʩʝʣʝʥʥʷ. 

ʇʽʜʚʠʱʝʥʥʷ ʧʦʧʠʪʫ ʥʘ ʪʘʢʽ ʧʦʩʣʫʛʠ ʚʠʤʘʛʘʻ ʥʝ ʣʠʰʝ ʨʦʟʰʠʨʝʥʥʷ ʤʝʨʝʞʽ 

ʟʘʢʣʘʜʽʚ, ʘ ʡ ʝʬʝʢʪʠʚʥʦʛʦ ʧʨʦʩʫʚʘʥʥʷ, ʱʦ ʪʘʢʦʞ ʧʽʜʪʨʠʤʫʻ ʨʦʟʚʠʪʦʢ 

ʦʟʜʦʨʦʚʯʦʛʦ ʪʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʪʫʨʠʟʤʫ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʝʬʝʢʪʠʚʥʠʭ ʤʘʨʢʝʪʠʥʛʦʚʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʨʦʩʫʚʘʥʥʷ ʨʝʢʨʝʘʮʽʡʥʠʭ ʩʪʨʫʢʪʫʨ ʋʢʨʘʾʥʠ ʫ ʧʽʩʣʷʚʦʻʥʥʠʡ ʧʝʨʽʦʜ, 
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ʋ ʧʽʩʣʷʚʦʻʥʥʠʡ ʧʝʨʽʦʜ ʧʨʦʙʣʝʤʘ ʬʽʟʠʯʥʦʾ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ 

ʥʘʩʝʣʝʥʥʷ ʥʘʙʫʚʘʻ ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ. ʇʨʦʪʝ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ 

ʨʝʢʨʝʘʮʽʡʥʠʭ ʮʝʥʪʨʽʚ ʟʘʣʝʞʠʪʴ ʥʝ ʣʠʰʝ ʚʽʜ ʷʢʦʩʪʽ ʧʦʩʣʫʛ, ʘ ʡ ʚʽʜ ʨʽʚʥʷ 

ʧʦʽʥʬʦʨʤʦʚʘʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ, ʜʦʚʽʨʠ, ʜʦʩʪʫʧʥʦʩʪʽ ʪʘ ʥʘʣʝʞʥʦʛʦ ʧʨʦʩʫʚʘʥʥʷ. 

ʈʝʢʨʝʮʽʡʥʽ ʩʪʨʫʢʪʫʨʠ ʋʢʨʘʾʥʠ ʧʨʘʮʶʶʪʴ ʚ ʫʤʦʚʘʭ ʟʨʦʩʪʘʥʥʷ ʧʦʪʨʝʙʠ ʫ 

ʬʽʟʠʯʥʦʤʫ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʦʤʫ ʚʽʜʥʦʚʣʝʥʥʽ ʥʘʩʝʣʝʥʥʷ. ɿʘ ʦʮʽʥʢʘʤʠ ɺʆʆɿ, 

9,6 ʤʣʥ. ʦʩʽʙ ʚ ʋʢʨʘʾʥʽ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʛʨʫʧʽ ʨʠʟʠʢʫ ʘʙʦ ʞʠʚʫʪʴ ʽʟ ʧʩʠʭʽʯʥʠʤʠ 

ʨʦʟʣʘʜʘʤʠ, ʘ 3,9 ʤʣʥ. ʤʘʶʪʴ ʧʦʤʽʨʥʽ ʯʠ ʪʷʞʢʽ ʩʠʤʧʪʦʤʠ. ʎʝ ʧʽʜʚʠʱʫʻ ʧʦʪʨʝʙʫ 

ʥʝ ʣʠʰʝ ʚ ʤʝʜʠʯʥʽʡ ʜʦʧʦʤʦʟʽ, ʘ ʡ ʫ ʧʨʦʛʨʘʤʘʭ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʧʽʜʪʨʠʤʢʠ ʪʘ 

ʢʦʤʧʣʝʢʩʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ. ʊʦʤʫ ʨʝʢʨʝʘʮʽʡʥʠʡ ʮʝʥʪʨ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʽ ʷʢ ʩʝʨʚʽʩʥʫ 

ʩʪʨʫʢʪʫʨʫ, ʱʦ ʤʘʻ ʨʦʟʫʤʽʪʠ ʩʚʦʶ ʘʫʜʠʪʦʨʽʶ ʪʘ ʝʬʝʢʪʠʚʥʦ ʟ ʥʝʶ ʢʦʤʫʥʽʢʫʚʘʪʠ 

[8, ʩ. 3]. 

ɿʘ ʜʘʥʠʤʠ UNICEF, 77% ʫʢʨʘʾʥʮʽʚ ʧʝʨʝʞʠʚʘʣʠ ʩʪʨʝʩ ʘʙʦ ʩʠʣʴʥʫ 

ʥʝʨʚʦʟʥʽʩʪʴ, 44-48% ʤʘʶʪʴ ʧʦʤʽʨʥʫ ʘʙʦ ʪʷʞʢʫ ʪʨʠʚʦʞʥʽʩʪʴ, ʘ 32-39% ï 

ʩʠʤʧʪʦʤʠ ʇʊʉʈ. ʅʘʡʙʽʣʴʰ ʫʨʘʟʣʠʚʠʤʠ ʻ ʜʽʪʠ, ʧʽʜʣʽʪʢʠ, ʚʥʫʪʨʽʰʥʴʦ ʧʝʨʝʤʽʱʝʥʽ 

ʦʩʦʙʠ, ʞʠʪʝʣʽ ʧʨʠʬʨʦʥʪʦʚʠʭ ʪʝʨʠʪʦʨʽʡ ʽ ʩʽʤôʾ  ʚʽʡʩʴʢʦʚʠʭ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʝʛʤʝʥʪʘʮʽʾ ʘʫʜʠʪʦʨʽʡ ʪʘ ʘʜʘʧʪʘʮʽʾ ʢʦʤʫʥʽʢʘʮʽʾ ʜʦ ʧʦʪʨʝʙ ʨʽʟʥʠʭ 

ʛʨʫʧ [4, ʩ. 2]. 

ɺʘʞʣʠʚʠʤ ʩʝʛʤʝʥʪʦʤ ʮʽʣʴʦʚʦʾ ʘʫʜʠʪʦʨʽʾ ʻ ʚʝʪʝʨʘʥʠ ʪʘ ʯʣʝʥʠ ʾʭʥʽʭ ʨʦʜʠʥ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʧʠʪʫʚʘʥʥʷ KSE, ʄʽʥʩʦʮʧʦʣʽʪʠʢʠ ʪʘ UNICEF, 46% ʚʝʪʝʨʘʥʽʚ ʽ 

56% ʯʣʝʥʽʚ ʾʭʥʽʭ ʩʽʤʝʡ ʚʚʘʞʘʶʪʴ ʩʠʩʪʝʤʫ ʧʽʜʪʨʠʤʢʠ ʚʝʪʝʨʘʥʽʚ ʥʝʝʬʝʢʪʠʚʥʦʶ. 

ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʧʦʪʨʝʙ ʚʝʪʝʨʘʥʽʚ ʜʦʤʽʥʫʶʪʴ ʬʽʟʠʯʥʘ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʘ 

ʨʝʘʙʽʣʽʪʘʮʽʷ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʩʬʦʨʤʦʚʘʥʠʡ ʧʦʧʠʪ ʥʘ ʪʘʢʽ ʧʦʩʣʫʛʠ [5, ʩ. 6]. 

ʉʫʪʪʻʚʦʶ ʧʨʦʙʣʝʤʦʶ ʟʘʣʠʰʘʻʪʴʩʷ ʥʠʟʴʢʘ ʧʦʽʥʬʦʨʤʦʚʘʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ. 

ʃʠʰʝ ʢʦʞʝʥ ʧô̫ ʪʠʡ ʨʝʩʧʦʥʜʝʥʪ ʟʥʘʻ ʧʨʦ ʩʦʮʽʘʣʴʥʽ ʧʦʩʣʫʛʠ ʫ ʩʚʦʾʡ ʛʨʦʤʘʜʽ, ʘ 

60% ʥʘʩʝʣʝʥʥʷ ʥʝ ʟʥʘʶʪʴ ʘʙʦ ʟʥʘʶʪʴ ʧʨʦ ʥʠʭ ʜʫʞʝ ʤʘʣʦ. ʆʩʥʦʚʥʠʤʠ ʙʘʨô̒ ʨʘʤʠ 

ʻ ʥʝʩʪʘʯʘ ʽʥʬʦʨʤʘʮʽʾ, ʥʝʟʨʦʟʫʤʽʣʠʡ ʧʦʨʷʜʦʢ ʟʚʝʨʥʝʥʥʷ ʪʘ ʙʶʨʦʢʨʘʪʠʯʥʽ 

ʪʨʫʜʥʦʱʽ [5, ʩ. 20-23]. 

ɺʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʽ ʪʝ, ʱʦ ʨʦʟʚʠʪʦʢ ʨʝʢʨʝʘʮʽʡʥʠʭ ʩʪʨʫʢʪʫʨ ʫ 

ʧʽʩʣʷʚʦʻʥʥʠʡ ʧʝʨʽʦʜ ʧʦʚô̫ ʟʘʥʠʡ ʽʟ ʚʽʜʥʦʚʣʝʥʥʷʤ ʦʢʨʝʤʠʭ ʪʝʨʠʪʦʨʽʡ ʷʢ 
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ʧʨʦʩʪʦʨʽʚ ʜʣʷ ʙʝʟʧʝʯʥʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ, ʚʽʜʧʦʯʠʥʢʫ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ. ʋ ʪʘʢʦʤʫ 

ʢʦʥʪʝʢʩʪʽ ʟʥʘʯʝʥʥʷ ʤʘʻ ʥʝ ʣʠʰʝ ʩʘʤ ʮʝʥʪʨ, ʘ ʡ ʩʝʨʝʜʦʚʠʱʝ, ʫ ʷʢʦʤʫ ʚʽʥ 

ʬʫʥʢʮʽʦʥʫʻ: ʪʨʘʥʩʧʦʨʪʥʘ ʜʦʩʪʫʧʥʽʩʪʴ, ʥʘʷʚʥʽʩʪʴ ʤʽʩʮʴ ʨʦʟʤʽʱʝʥʥʷ, ʭʘʨʯʫʚʘʥʥʷ, 

ʩʫʧʨʦʚʽʜʥʠʭ ʩʝʨʚʽʩʽʚ, ʧʨʠʨʦʜʥʠʭ ʽ ʢʫʣʴʪʫʨʥʠʭ ʨʝʩʫʨʩʽʚ. ʎʝ ʜʦʟʚʦʣʷʻ ʨʦʟʛʣʷʜʘʪʠ 

ʨʝʢʨʝʘʮʽʡʥʽ ʩʪʨʫʢʪʫʨʠ ʷʢ ʯʘʩʪʠʥʫ ʣʦʢʘʣʴʥʦʾ ʪʫʨʠʩʪʠʯʥʦʾ ʜʝʩʪʠʥʘʮʽʾ, ʘ ʾʭ 

ʧʨʦʩʫʚʘʥʥʷ, ̫ʢ ʝʣʝʤʝʥʪ ʰʠʨʰʦʛʦ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʨʝʛʽʦʥʫ, ʱʦ ʧʨʦʧʦʥʫʻ 

ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʨʝʢʨʝʘʮʽʾ [6, ʩ. 8-11]. 

ɺʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʽ ʢʘʥʘʣʠ ʢʦʤʫʥʽʢʘʮʽʾ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

KSE-UNICEF, ʥʘʡʟʨʫʯʥʽʰʠʤʠ ʜʞʝʨʝʣʘʤʠ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʦʮʽʘʣʴʥʽ ʧʦʩʣʫʛʠ ʻ 

ʦʬʽʮʽʡʥʽ ʩʪʦʨʽʥʢʠ ʜʝʨʞʘʚʥʠʭ ʦʨʛʘʥʽʚ ʽ ʛʨʦʤʘʜ ʫ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʪʘ 

ʤʝʩʝʥʜʞʝʨʘʭ ð 53%, ʦʬʽʮʽʡʥʽ ʩʘʡʪʠ ð 31%, ʪʝʣʝʙʘʯʝʥʥʷ ð 27%, ʧʦʰʫʢʦʚʽ 

ʩʠʩʪʝʤʠ ð 19%. ʉʝʨʝʜ ʤʦʣʦʜʽ 18-29 ʨʦʢʽʚ 65% ʥʘʜʘʶʪʴ ʧʝʨʝʚʘʛʫ ʦʬʽʮʽʡʥʠʤ 

ʩʪʦʨʽʥʢʘʤ ʫ ʩʦʮʤʝʨʝʞʘʭ, ʘ 40% ð ʦʬʽʮʽʡʥʠʤ ʩʘʡʪʘʤ [5, ʩ. 25]. 

ɼʣʷ ʚʝʪʝʨʘʥʩʴʢʦʾ ʘʫʜʠʪʦʨʽʾ ʚʠʙʽʨ ʢʘʥʘʣʽʚ ʢʦʤʫʥʽʢʘʮʽʾ ʤʘʻ ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ. 

ɿʘ ʜʘʥʠʤʠ SeeD/UNDP, ʪʝʣʝʥʦʚʠʥʘʤ ʜʦʚʽʨʷʶʪʴ ʣʠʰʝ 23% ʚʝʪʝʨʘʥʽʚ, ʪʦʜʽ ʷʢ 

ʢʦʥʪʝʥʪʫ ʫ ʚʣʘʩʥʠʭ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ð 40%; ʨʽʚʝʥʴ ʜʦʚʽʨʠ ʜʦ ʛʨʦʤʘʜʩʴʢʠʭ 

ʦʨʛʘʥʽʟʘʮʽʡ ʩʪʘʥʦʚʠʪʴ 74%. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʜʦʮʽʣʴʥʽʩʪʴ ʧʨʦʩʫʚʘʥʥʷ ʧʦʩʣʫʛ 

ʯʝʨʝʟ ʅɻʆ, ʚʝʪʝʨʘʥʩʴʢʽ ʧʨʦʩʪʦʨʠ, ʪʝʤʘʪʠʯʥʽ ʦʥʣʘʡʥ-ʩʧʽʣʴʥʦʪʠ ʪʘ ʮʠʬʨʦʚʽ 

ʢʘʥʘʣʠ (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʷ 1 

ʂʣʶʯʦʚʽ ʽʥʜʠʢʘʪʦʨʠ ʧʦʧʠʪʫ ʥʘ ʨʝʘʙʽʣʽʪʘʮʽʡʥʽ ʧʦʩʣʫʛʠ ʚ ʋʢʨʘʾʥʽ 

ɯʥʜʠʢʘʪʦʨ ɿʥʘʯʝʥʥʷ ɺʠʩʥʦʚʦʢ 

ʆʩʦʙʠ ʚ ʛʨʫʧʽ ʨʠʟʠʢʫ / ʟ ʧʩʠʭʽʯʥʠʤʠ 

ʨʦʟʣʘʜʘʤʠ 

9,6 ʤʣʥ ʦʩʽʙ ɺʠʩʦʢʠʡ ʧʦʪʝʥʮʽʡʥʠʡ ʧʦʧʠʪ ʥʘ 

ʧʩʠʭʦʣʦʛʽʯʥʫ ʨʝʘʙʽʣʽʪʘʮʽʶ 

ʆʩʦʙʠ ʟ ʧʦʤʽʨʥʠʤʠ ʘʙʦ ʪʷʞʢʠʤʠ 

ʩʠʤʧʪʦʤʘʤʠ 

3,9 ʤʣʥ ʦʩʽʙ ʇʦʪʨʽʙʥʝ ʧʨʦʩʫʚʘʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ 

ʽ ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ ʧʨʦʛʨʘʤ 

ʋʢʨʘʾʥʮʽ, ʷʢʽ ʧʝʨʝʞʠʚʘʣʠ ʩʪʨʝʩ ʘʙʦ 

ʩʠʣʴʥʫ ʥʝʨʚʦʟʥʽʩʪʴ 

77% ʅʝʦʙʭʽʜʥʠʡ ʤʘʩʦʚʠʡ ʧʨʦʩʚʽʪʥʠʮʴʢʠʡ 

ʢʦʥʪʝʥʪ 

ɺʝʪʝʨʘʥʠ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʬʽʟʠʯʥʦʾ 

ʨʝʘʙʽʣʽʪʘʮʽʾ  

48% ʆʜʠʥ ʽʟ ʢʣʶʯʦʚʠʭ ʮʽʣʴʦʚʠʭ ʩʝʛʤʝʥʪʽʚ 

ɺʝʪʝʨʘʥʠ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ 

ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ 

27% ʇʦʪʨʽʙʥʽ ʦʢʨʝʤʽ ʧʘʢʝʪʠ ʢʦʤʫʥʽʢʘʮʽʾ 

ʜʣʷ ʤʝʥʪʘʣʴʥʦʛʦ ʟʜʦʨʦʚô̫ 

ɺʝʪʝʨʘʥʠ, ʷʢʽ ʜʦʚʽʨʷʶʪʴ ʅɻʆ 74% ɼʦʮʽʣʴʥʠʤʠ ʻ ʧʘʨʪʥʝʨʩʪʚʘ ʟ 

ʛʨʦʤʘʜʩʴʢʠʤʠ ʪʘ ʚʝʪʝʨʘʥʩʴʢʠʤʠ 

ʦʨʛʘʥʽʟʘʮʽʷʤʠ 

ɼʞʝʨʝʣʦ: [7, ʩ. 14-19] 
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ʆʪʞʝ, ʨʠʥʦʢ ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʭ ʧʦʩʣʫʛ ʚ ʋʢʨʘʾʥʽ ʫ ʧʽʩʣʷʚʦʻʥʥʠʡ ʧʝʨʽʦʜ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʠʤ ʧʦʧʠʪʦʤ, ʥʝʜʦʩʪʘʪʥʴʦʶ ʧʦʽʥʬʦʨʤʦʚʘʥʽʩʪʶ ʥʘʩʝʣʝʥʥʷ 

ʪʘ ʟʨʦʩʪʘʥʥʷʤ ʨʦʣʽ ʮʠʬʨʦʚʠʭ ʽ ʧʘʨʪʥʝʨʩʴʢʠʭ ʢʘʥʘʣʽʚ ʢʦʤʫʥʽʢʘʮʽʾ. ʎʝ ʟʫʤʦʚʣʶʻ 

ʧʦʪʨʝʙʫ ʫ ʢʦʤʧʣʝʢʩʥʦʤʫ ʤʘʨʢʝʪʠʥʛʦʚʦʤʫ ʧʽʜʭʦʜʽ ʜʦ ʧʨʦʩʫʚʘʥʥʷ ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʭ 

ʩʪʨʫʢʪʫʨ. 

ʋ ʮʠʭ ʫʤʦʚʘʭ ʨʝʢʨʝʘʮʽʡʥʽ ʩʪʨʫʢʪʫʨʠ ʚʘʨʪʦ ʨʦʟʛʣʷʜʘʪʠ ʰʠʨʰʝ, ʥʝ ʣʠʰʝ ʷʢ 

ʤʽʩʮʝ ʦʪʨʠʤʘʥʥʷ ʦʢʨʝʤʦʾ ʧʦʩʣʫʛʠ, ʘ ʽ ʷʢ ʯʘʩʪʠʥʫ ʧʨʦʩʪʦʨʫ ʚʽʜʥʦʚʣʝʥʥʷ, ʱʦ 

ʧʦʚô̫ ʟʘʥʠʡ ʽʟ ʚʥʫʪʨʽʰʥʽʤ ʦʟʜʦʨʦʚʯʠʤ ʪʫʨʠʟʤʦʤ. ɼʣʷ ʙʘʛʘʪʴʦʭ ʣʶʜʝʡ 

ʚʘʞʣʠʚʠʤʠ ʻ ʥʝ ʪʽʣʴʢʠ ʩʘʤʘ ʨʝʘʙʽʣʽʪʘʮʽʷ, ʘ ʡ ʟʤʽʥʘ ʩʝʨʝʜʦʚʠʱʘ, ʤʦʞʣʠʚʽʩʪʴ 

ʪʠʤʯʘʩʦʚʦ ʧʦʙʫʪʠ ʚ ʙʝʟʧʝʯʥʽʰʦʤʫ ʡ ʩʧʦʢʽʡʥʽʰʦʤʫ ʤʽʩʮʽ, ʧʦʻʜʥʘʪʠ ʚʽʜʥʦʚʣʝʥʥʷ 

ʟ ʚʽʜʧʦʯʠʥʢʦʤ, ʧʨʠʨʦʜʥʠʤ ʦʪʦʯʝʥʥʷʤ ʽ ʧʩʠʭʦʣʦʛʽʯʥʠʤ ʨʦʟʚʘʥʪʘʞʝʥʥʷʤ. ʉʘʤʝ 

ʪʦʤʫ ʧʨʦʩʫʚʘʥʥʷ ʪʘʢʠʭ ʩʪʨʫʢʪʫʨ ʜʦʮʽʣʴʥʦ ʧʦʚô̫ ʟʫʚʘʪʠ ʥʝ ʣʠʰʝ ʟ ʤʝʜʠʯʥʦʶ ʯʠ 

ʩʦʮʽʘʣʴʥʦʶ ʪʝʤʘʪʠʢʦʶ, ʘ ʡ ʽʟ ʨʦʟʚʠʪʢʦʤ ʦʟʜʦʨʦʚʯʦʛʦ ʪʫʨʠʟʤʫ ʚ ʋʢʨʘʾʥʽ 

[9, ʩ. 36-39]. 

ʇʨʦʩʫʚʘʥʥʷ ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʭ ʮʝʥʪʨʽʚ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʩʠʩʪʝʤʫ ʩʦʮʽʘʣʴʥʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʤʘʨʢʝʪʠʥʛʫ, ʫ ʤʝʞʘʭ ʷʢʦʾ ʚʘʞʣʠʚʠʤʠ ʻ ʥʝ ʣʠʰʝ ʽʥʬʦʨʤʫʚʘʥʥʷ, ʘ ʡ 

ʬʦʨʤʫʚʘʥʥʷ ʜʦʚʽʨʠ, ʜʦʩʪʫʧʥʦʩʪʽ ʪʘ ʤʦʪʠʚʘʮʽʾ ʜʦ ʟʚʝʨʥʝʥʥʷ.  

ʇʝʨʰʠʤ ʢʣʶʯʦʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʻ ʮʠʬʨʦʚʠʡ ʤʘʨʢʝʪʠʥʛ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ 

ʰʚʠʜʢʠʡ ʢʦʥʪʘʢʪ ʤʽʞ ʮʝʥʪʨʦʤ ʽ ʧʦʪʝʥʮʽʡʥʠʤ ʦʪʨʠʤʫʚʘʯʝʤ ʧʦʩʣʫʛʠ. ɼʦ ʡʦʛʦ 

ʩʢʣʘʜʦʚʠʭ ʥʘʣʝʞʘʪʴ ʦʬʽʮʽʡʥʠʡ ʩʘʡʪ, SEO, SMM, ʫʧʨʘʚʣʽʥʥʷ 

ʦʥʣʘʡʥ-ʨʝʧʫʪʘʮʽʻʶ, ʢʦʥʪʝʥʪ-ʤʘʨʢʝʪʠʥʛ, ʨʝʢʣʘʤʘ, ʚʽʜʝʦʤʘʨʢʝʪʠʥʛ, email- ʪʘ 

SMS-ʢʦʤʫʥʽʢʘʮʽʷ, ʟʘʩʪʦʩʫʥʢʠ ʡ ʯʘʪ-ʙʦʪʠ [3, ʩ. 44]. 

ɼʨʫʛʠʤ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʻ ʢʦʥʪʝʥʪ-ʤʘʨʢʝʪʠʥʛ. ʇʦʪʝʥʮʽʡʥʠʤ 

ʢʣʽʻʥʪʘʤ ʧʦʪʨʽʙʥʝ ʟʨʦʟʫʤʽʣʝ ʧʦʷʩʥʝʥʥʷ, ʭʪʦ ʤʦʞʝ ʟʚʝʨʥʫʪʠʩʷ, ʷʢʽ ʧʨʦʛʨʘʤʠ 

ʜʦʩʪʫʧʥʽ, ʷʢ ʧʨʦʭʦʜʠʪʴ ʢʦʥʩʫʣʴʪʘʮʽʷ, ʷʢʽ ʧʦʩʣʫʛʠ ʻ ʙʝʟʦʧʣʘʪʥʠʤʠ ʪʘ ʷʢʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʞʥʘ ʦʯʽʢʫʚʘʪʠ. ʉʘʤʝ ʪʘʢʠʡ ʢʦʥʪʝʥʪ ʟʤʝʥʰʫʻ ʢʦʤʫʥʽʢʘʮʽʡʥʠʡ 

ʙʘʨô̒ ʨ ʽ ʬʦʨʤʫʻ ʧʦʟʠʪʠʚʥʝ ʩʪʘʚʣʝʥʥʷ ʜʦ ʟʚʝʨʥʝʥʥʷ ʧʦ ʜʦʧʦʤʦʛʫ [10, ʩ. 4-6].  

ʆʢʨʝʤʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʨʝʧʫʪʘʮʽʡʥʠʡ ʤʘʨʢʝʪʠʥʛ, ʦʩʢʽʣʴʢʠ ʫ ʩʬʝʨʽ ʬʽʟʠʯʥʦʾ 

ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ʚʠʙʽʨ ʫʩʪʘʥʦʚʠ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʜʦʚʽʨʠ. ɺʘʞʣʠʚʠʤʠ ʻ ʧʨʦʬʝʩʽʡʥʘ ʨʝʧʫʪʘʮʽʷ ʬʘʭʽʚʮʽʚ, ʧʦʟʠʪʠʚʥʽ ʚʽʜʛʫʢʠ, 
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ʽʥʬʦʨʤʘʮʽʡʥʘ ʚʽʜʢʨʠʪʽʩʪʴ ʮʝʥʪʨʫ ʪʘ ʷʢʽʩʪʴ ʩʝʨʚʽʩʫ [2, ʩ. 1ï8]. 

ʆʜʥʠʤ ʽʟ ʥʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʻ ʧʘʨʪʥʝʨʩʴʢʠʡ ʤʘʨʢʝʪʠʥʛ, ʱʦ 

ʧʝʨʝʜʙʘʯʘʻ ʩʧʽʚʧʨʘʮʶ ʟ ʣʽʢʘʨʥʷʤʠ, ʩʽʤʝʡʥʠʤʠ ʣʽʢʘʨʷʤʠ, ʚʝʪʝʨʘʥʩʴʢʠʤʠ 

ʧʨʦʩʪʦʨʘʤʠ, ʛʨʦʤʘʜʩʴʢʠʤʠ ʦʨʛʘʥʽʟʘʮʽʷʤʠ, ʛʨʦʤʘʜʘʤʠ, ʩʦʮʽʘʣʴʥʠʤʠ ʩʣʫʞʙʘʤʠ ʪʘ 

ʙʣʘʛʦʜʽʡʥʠʤʠ ʬʦʥʜʘʤʠ [7, ʩ. 50ï51]. 

ɺʘʞʣʠʚʠʤ ʥʘʧʨʷʤʦʤ ʻ ʪʘʢʦʞ ʧʝʨʩʦʥʘʣʽʟʘʮʽʷ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʢʦʤʫʥʽʢʘʮʽʡ, 

ʦʩʢʽʣʴʢʠ ʨʽʟʥʽ ʛʨʫʧʠ ʦʪʨʠʤʫʚʘʯʽʚ ʧʦʩʣʫʛ ʤʘʶʪʴ ʥʝʦʜʥʘʢʦʚʽ ʧʦʪʨʝʙʠ, ʤʦʪʠʚʘʮʽʶ 

ʪʘ ʦʯʽʢʫʚʘʥʥʷ. ɼʣʷ ʚʝʪʝʨʘʥʽʚ, ʚʥʫʪʨʽʰʥʴʦ ʧʝʨʝʤʽʱʝʥʠʭ ʦʩʽʙ, ʩʽʤʝʡ ʚʽʡʩʴʢʦʚʠʭ, 

ʜʽʪʝʡ ʽ ʣʶʜʝʡ ʟ ʽʥʚʘʣʽʜʥʽʩʪʶ ʥʝʦʙʭʽʜʥʦ ʬʦʨʤʫʚʘʪʠ ʨʽʟʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ 

ʧʦʚʽʜʦʤʣʝʥʥʷ, ʧʽʜʙʠʨʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʢʘʥʘʣʠ ʧʦʰʠʨʝʥʥʷ ʪʘ ʘʢʮʝʥʪʫʚʘʪʠ ʫʚʘʛʫ ʥʘ 

ʪʠʭ ʘʩʧʝʢʪʘʭ ʧʦʩʣʫʛʠ, ʷʢʽ ʻ ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʠʤʠ ʩʘʤʝ ʜʣʷ ʥʠʭ. ʊʘʢʠʡ ʧʽʜʭʽʜ 

ʧʽʜʚʠʱʫʻ ʪʦʯʥʽʩʪʴ ʢʦʤʫʥʽʢʘʮʽʾ, ʟʤʝʥʰʫʻ ʙʘʨô̒ ʨ ʥʝʜʦʚʽʨʠ ʡ ʨʦʙʠʪʴ ʧʨʦʩʫʚʘʥʥʷ 

ʨʝʢʨʝʘʮʽʡʥʠʭ ʩʪʨʫʢʪʫʨ ʙʽʣʴʰ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤ [10, ʩ. 20ï25]. 

ɺʘʞʣʠʚʠʤ ʻ ʪʘʢʦʞ ʤʘʨʢʝʪʠʥʛ ʜʦʩʪʫʧʥʦʩʪʽ, ʷʢʠʡ ʧʦʻʜʥʫʻ ʢʦʤʫʥʽʢʘʮʽʶ ʟ 

ʨʝʘʣʴʥʦʶ ʛʦʪʦʚʥʽʩʪʶ ʟʘʢʣʘʜʫ ʧʨʘʮʶʚʘʪʠ ʟ ʤʘʣʦʤʦʙʽʣʴʥʠʤʠ, ʪʨʘʚʤʦʚʘʥʠʤʠ ʪʘ 

ʧʩʠʭʦʣʦʛʽʯʥʦ ʚʨʘʟʣʠʚʠʤʠ ʛʨʫʧʘʤʠ ʥʘʩʝʣʝʥʥʷ (ʪʘʙʣ.2). 

ʊʘʙʣʠʮʷ 2 

ʆʩʥʦʚʥʽ ʤʘʨʢʝʪʠʥʛʦʚʽ ʽʥʩʪʨʫʤʝʥʪʠ ʧʨʦʩʫʚʘʥʥʷ 

ʨʝʢʨʝʘʮʽʡʥʠʭ ʩʪʨʫʢʪʫʨ 

ʄʘʨʢʝʪʠʥʛʦʚʠʡ ʽʥʩʪʨʫʤʝʥʪ ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ 

SEO ʇʦʣʝʛʰʫʻ ʧʦʰʫʢ ʮʝʥʪʨʫ ʪʘ ʧʦʩʣʫʛ 

SMM ʇʽʜʚʠʱʫʻ ʚʧʽʟʥʘʚʘʥʽʩʪʴ ʽ ʨʝʛʫʣʷʨʥʽʩʪʴ ʢʦʥʪʘʢʪʫ 

SERM ʌʦʨʤʫʻ ʜʦʚʽʨʫ ʯʝʨʝʟ ʚʽʜʛʫʢʠ ʡ ʧʫʙʣʽʯʥʠʡ ʦʙʨʘʟ 

ʂʦʥʪʝʥʪ-ʤʘʨʢʝʪʠʥʛ ɿʤʝʥʰʫʻ ʩʪʨʘʭ ʽ ʧʽʜʚʠʱʫʻ ʦʙʽʟʥʘʥʽʩʪʴ 

ʂʦʥʪʝʢʩʪʥʘ ʽ ʪʘʨʛʝʪʦʚʘʥʘ ʨʝʢʣʘʤʘ ɼʦʧʦʤʘʛʘʻ ʰʚʠʜʢʦ ʦʭʦʧʠʪʠ ʛʨʫʧʠ ʮʽʣʴʦʚʦʾ ʘʫʜʠʪʦʨʽʾ 

ɺʽʜʝʦʤʘʨʢʝʪʠʥʛ ʇʦʷʩʥʶʻ ʩʢʣʘʜʥʽ ʧʦʩʣʫʛʠ ʫ ʧʨʦʩʪʽʡ ʬʦʨʤʽ 

Email / SMS ʇʽʜʪʨʠʤʫʻ ʟʚô̫ ʟʦʢ ʽʟ ʢʣʽʻʥʪʦʤ 

ʏʘʪ-ʙʦʪʠ / ʤʦʙʽʣʴʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʉʧʨʦʱʫʻ ʟʘʧʠʩ ʽ ʧʝʨʚʠʥʥʫ ʢʦʥʩʫʣʴʪʘʮʽʶ 

ɼʞʝʨʝʣʦ: [1, ʩ. 188-190]. 

 

ʊʫʨʠʩʪʠʯʥʠʡ ʘʩʧʝʢʪ ʦʩʦʙʣʠʚʦ ʧʦʤʽʪʥʠʡ ʩʘʤʝ ʚ ʧʘʨʪʥʝʨʩʴʢʽʡ ʤʦʜʝʣʽ 

ʧʨʦʩʫʚʘʥʥʷ. ʈʝʢʨʝʘʮʽʡʥʽ ʩʪʨʫʢʪʫʨʠ ʤʦʞʫʪʴ ʩʧʽʚʧʨʘʮʶʚʘʪʠ ʥʝ ʣʠʰʝ ʟ 

ʤʝʜʠʯʥʠʤʠ ʫʩʪʘʥʦʚʘʤʠ, ʛʨʦʤʘʜʘʤʠ ʯʠ ʛʨʦʤʘʜʩʴʢʠʤʠ ʦʨʛʘʥʽʟʘʮʽʷʤʠ, ʘ ʡ ʽʟ 

ʛʦʪʝʣʷʤʠ, ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʠʤʠ ʟʘʢʣʘʜʘʤʠ, ʣʦʢʘʣʴʥʠʤʠ ʪʫʨʠʩʪʠʯʥʠʤʠ 
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ʽʥʽʮʽʘʪʠʚʘʤʠ ʪʘ ʧʝʨʝʚʽʟʥʠʢʘʤʠ. ʊʘʢʘ ʚʟʘʻʤʦʜʽʷ ʜʘʻ ʟʤʦʛʫ ʬʦʨʤʫʚʘʪʠ ʙʽʣʴʰ 

ʮʽʣʽʩʥʫ ʧʨʦʧʦʟʠʮʽʶ, ʫ ʷʢʽʡ ʣʶʜʠʥʘ ʦʪʨʠʤʫʻ ʥʝ ʧʨʦʩʪʦ ʦʢʨʝʤʫ ʧʦʩʣʫʛʫ, ʘ 

ʢʦʤʧʣʝʢʩʥʝ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʨʝʢʨʝʘʮʽʡʥʠʡ ʧʨʦʜʫʢʪ 

ʩʧʨʠʡʤʘʻʪʴʩʷ ʰʠʨʰʝ ð ʷʢ ʧʦʻʜʥʘʥʥʷ ʨʝʘʙʽʣʽʪʘʮʽʾ, ʚʽʜʧʦʯʠʥʢʫ, ʩʝʨʚʽʩʫ ʪʘ 

ʙʝʟʧʝʯʥʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ [6, ʩ. 8-10]. 

ʋ ʧʽʩʣʷʚʦʻʥʥʠʡ ʧʝʨʽʦʜ ʨʝʢʨʝʘʮʽʡʥʽ ʩʪʨʫʢʪʫʨʠ ʚ ʋʢʨʘʾʥʽ ʥʘʙʫʚʘʶʪʴ 

ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʧʦʻʜʥʫʶʪʴ ʬʫʥʢʮʽʾ ʬʽʟʠʯʥʦʛʦ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ 

ʚʽʜʥʦʚʣʝʥʥʷ ʥʘʩʝʣʝʥʥʷ, ʩʦʮʽʘʣʴʥʦʾ ʧʽʜʪʨʠʤʢʠ ʡ ʬʦʨʤʫʚʘʥʥʷ ʙʝʟʧʝʯʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʧʝʨʝʙʫʚʘʥʥʷ ʣʶʜʠʥʠ. ɰʭ ʜʦʮʽʣʴʥʦ ʨʦʟʛʣʷʜʘʪʠ ʥʝ ʣʠʰʝ ʷʢ 

ʫʩʪʘʥʦʚʠ, ʱʦ ʥʘʜʘʶʪʴ ʨʝʘʙʽʣʽʪʘʮʽʡʥʽ ʧʦʩʣʫʛʠ, ʘ ʽ ʷʢ ʩʢʣʘʜʦʚʫ ʰʠʨʰʦʛʦ 

ʧʨʦʩʪʦʨʫ ʚʽʜʥʦʚʣʝʥʥʷ, ʧʦʚô̫ ʟʘʥʦʛʦ ʟ ʚʥʫʪʨʽʰʥʽʤ ʦʟʜʦʨʦʚʯʠʤ ʪʫʨʠʟʤʦʤ. 

ʇʨʦʚʝʜʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʣʦ ʟʤʦʛʫ ʚʩʪʘʥʦʚʠʪʠ, ʱʦ ʦʩʥʦʚʥʠʤʠ 

ʧʝʨʝʰʢʦʜʘʤʠ ʫ ʧʨʦʩʫʚʘʥʥʽ ʨʝʢʨʝʘʮʽʡʥʠʭ ʩʪʨʫʢʪʫʨ ʟʘʣʠʰʘʶʪʴʩʷ ʥʠʟʴʢʘ 

ʧʦʽʥʬʦʨʤʦʚʘʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ, ʩʢʣʘʜʥʽʩʪʴ ʜʦʩʪʫʧʫ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʦʩʣʫʛʠ, 

ʥʝʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʜʦʚʽʨʠ ʜʦ ʦʢʨʝʤʠʭ ʫʩʪʘʥʦʚ ʽ ʥʘʷʚʥʽʩʪʴ ʧʩʠʭʦʣʦʛʽʯʥʠʭ 

ʙʘʨô̒ ʨʽʚ ʱʦʜʦ ʟʚʝʨʥʝʥʥʷ ʧʦ ʜʦʧʦʤʦʛʫ. ʋ ʮʠʭ ʫʤʦʚʘʭ ʤʘʨʢʝʪʠʥʛ ʤʘʻ ʚʠʢʦʥʫʚʘʪʠ 

ʥʝ ʣʠʰʝ ʽʥʬʦʨʤʘʪʠʚʥʫ, ʘ ʡ ʩʦʮʽʘʣʴʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʫ ʬʫʥʢʮʽʶ, ʜʦʧʦʤʘʛʘʶʯʠ 

ʟʨʦʙʠʪʠ ʧʦʩʣʫʛʠ ʙʽʣʴʰ ʟʨʦʟʫʤʽʣʠʤʠ, ʜʦʩʪʫʧʥʠʤʠ ʪʘ ʧʨʠʡʥʷʪʥʠʤʠ ʜʣʷ ʨʽʟʥʠʭ 

ʛʨʫʧ ʥʘʩʝʣʝʥʥʷ. 

ʋ ʨʦʙʦʪʽ ʦʙˇʨʫʥʪʦʚʘʥʦ, ʱʦ ʨʝʟʫʣʴʪʘʪʠʚʥʝ ʧʨʦʩʫʚʘʥʥʷ ʨʝʢʨʝʘʮʽʡʥʠʭ 

ʩʪʨʫʢʪʫʨ ʧʦʚʠʥʥʦ ʩʧʠʨʘʪʠʩʷ ʥʘ ʢʦʤʧʣʝʢʩʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʦʛʦ 

ʤʘʨʢʝʪʠʥʛʫ, ʢʦʥʪʝʥʪ-ʤʘʨʢʝʪʠʥʛʫ, ʨʝʧʫʪʘʮʽʡʥʦʛʦ ʧʨʦʩʫʚʘʥʥʷ, ʧʘʨʪʥʝʨʩʴʢʠʭ 

ʢʦʤʫʥʽʢʘʮʽʡ, ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʪʘ ʤʘʨʢʝʪʠʥʛʫ ʜʦʩʪʫʧʥʦʩʪʽ. ɺʠʨʽʰʘʣʴʥʝ 

ʟʥʘʯʝʥʥʷ ʧʨʠ ʮʴʦʤʫ ʤʘʶʪʴ ʮʠʬʨʦʚʘ ʧʨʠʩʫʪʥʽʩʪʴ, ʟʨʦʟʫʤʽʣʠʡ ʟʤʽʩʪ ʧʦʚʽʜʦʤʣʝʥʴ ʽ 

ʚʠʙʽʨ ʪʘʢʠʭ ʢʘʥʘʣʽʚ ʢʦʤʫʥʽʢʘʮʽʾ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʦʩʦʙʣʠʚʦʩʪʷʤ ʢʦʥʢʨʝʪʥʦʾ 

ʮʽʣʴʦʚʦʾ ʘʫʜʠʪʦʨʽʾ. ʅʘʜʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʮʴʦʤʫ ʧʨʦʮʝʩʽ ʚʽʜʽʛʨʘʶʪʴ ʮʠʬʨʦʚʘ 

ʧʨʠʩʫʪʥʽʩʪʴ ʪʘ ʟʨʦʟʫʤʽʣʘ ʢʦʤʫʥʽʢʘʮʽʷ. 

ʋ ʧʽʩʣʷʚʦʻʥʥʠʭ ʫʤʦʚʘʭ ʨʝʢʨʝʘʮʽʡʥʽ ʩʪʨʫʢʪʫʨʠ ʜʦʮʽʣʴʥʦ ʨʦʟʛʣʷʜʘʪʠ ʷʢ 

ʦʜʠʥ ʽʟ ʢʣʶʯʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ ʬʽʟʠʯʥʦʛʦ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ 

ʥʘʩʝʣʝʥʥʷ. ɰʭʥʷ ʨʦʣʴ ʧʦʣʷʛʘʻ ʥʝ ʣʠʰʝ ʚ ʥʘʜʘʥʥʽ ʦʢʨʝʤʠʭ ʧʦʩʣʫʛ, ʘ ʫ ʩʪʚʦʨʝʥʥʽ 



378 

ʮʽʣʽʩʥʦʛʦ ʧʨʦʩʪʦʨʫ ʪʘ ʢʦʤʧʣʝʢʩʥʦʾ ʧʨʦʧʦʟʠʮʽʾ, ʱʦ ʧʦʻʜʥʫʻ ʦʟʜʦʨʦʚʣʝʥʥʷ, 

ʚʽʜʧʦʯʠʥʦʢ, ʢʦʤʬʦʨʪʥʝ ʧʝʨʝʙʫʚʘʥʥʷ, ʩʝʨʚʽʩ ʽ ʩʧʨʠʷʪʣʠʚʝ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ 

ʨʝʘʙʽʣʽʪʘʮʽʾ. ʉʘʤʝ ʪʘʢʘ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʽʩʪʴ ʚʠʟʥʘʯʘʻ ʚʘʞʣʠʚʽʩʪʴ ʨʝʢʨʝʘʮʽʡʥʠʭ 

ʩʪʨʫʢʪʫʨ ʷʢ ʜʣʷ ʩʦʮʽʘʣʴʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʥʘʩʝʣʝʥʥʷ, ʪʘʢ ʽ ʜʣʷ ʨʦʟʚʠʪʢʫ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʦʟʜʦʨʦʚʯʦʛʦ ʪʫʨʠʟʤʫ. 

ʇʽʜʩʫʤʦʚʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʤʘʨʢʝʪʠʥʛʦʚʽ 

ʽʥʩʪʨʫʤʝʥʪʠ ʧʨʦʩʫʚʘʥʥʷ ʨʝʢʨʝʘʮʽʡʥʠʭ ʩʪʨʫʢʪʫʨ ʫ ʧʽʩʣʷʚʦʻʥʥʠʡ ʧʝʨʽʦʜ ʤʘʶʪʴ ʥʝ 

ʣʠʰʝ ʧʨʘʢʪʠʯʥʝ ʽ ʩʦʮʽʘʣʴʥʝ, ʘ ʡ ʪʫʨʠʩʪʠʯʥʦ-ʝʢʦʥʦʤʽʯʥʝ ʟʥʘʯʝʥʥʷ, ʦʩʢʽʣʴʢʠ 

ʩʧʨʠʷʶʪʴ ʧʽʜʚʠʱʝʥʥʶ ʜʦʩʪʫʧʥʦʩʪʽ ʧʦʩʣʫʛ, ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʽʷʣʴʥʦʩʪʽ ʮʝʥʪʨʽʚ ʽ 

ʚʦʜʥʦʯʘʩ ʧʦʩʠʣʶʶʪʴ ʧʨʠʚʘʙʣʠʚʽʩʪʴ ʪʝʨʠʪʦʨʽʡ, ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ ʨʝʢʨʝʘʮʽʶ ʪʘ 

ʚʽʜʥʦʚʣʝʥʥʷ. 

ʉʇʀʉʆʂ ʃɯʊɽʈɸʊʋʈʀ 

1. ɹʦʨʠʩʦʚʘ ʊ. ʄ., ʍʨʫʧʦʚʠʯ ʉ. ɭ., ɻʘʣʴʢʦ ʃ. ʈ. ʄʘʨʢʝʪʠʥʛʦʚʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʩʪʫʧʥʦʩʪʽ ʧʦʩʣʫʛ ʜʣʷ ʣʶʜʝʡ ʟ ʦʙʤʝʞʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʫ 

ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʛʨʦʤʘʜʘʭ ʋʢʨʘʾʥʠ. ɻʘʣʠʮʴʢʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʚʽʩʥʠʢ. 2024. ʊ. 87, 

ˉ 2. ʉ. 188-198.  

2. ɻʘʙʦʨ ɻ. ɻ., ʄʘʨʫʱʘʢ ʄ. ɯ., ʄʦʩʢʘʣʠʢ ʄ. ɯ., ɻʘʙʦʨ ɺ. ʉ. 

ʄʘʨʢʝʪʠʥʛʦʚʘ ʜʽʷʣʴʥʽʩʪʴ ʫ ʩʬʝʨʽ ʤʝʜʠʯʥʠʭ ʧʦʩʣʫʛ. ɺʽʩʥʠʢ ʩʦʮʽʘʣʴʥʦʾ ʛʽʛʽʻʥʠ ʪʘ 

ʦʨʛʘʥʽʟʘʮʽʾ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚô̫  ʋʢʨʘʾʥʠ. 2024. ˉ 1 (99). ʉ. 69-74.  

3. ɾʫʢʦʚʩʴʢʘ ɸ. ʖ. ʄʘʨʢʝʪʠʥʛ ʤʝʜʠʯʥʠʭ ʧʦʩʣʫʛ ʚ ʫʤʦʚʘʭ 

ʮʠʬʨʦʚʽʟʘʮʽʾ. ɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʽʥʥʦʚʘʮʽʡʥʦʾ ʝʢʦʥʦʤʽʢʠ ʪʘ ʧʨʘʚʘ. 2024. ˉ 6. 

ʉ. 41-45.  

4. ɿʘʧʦʨʦʞʘʥ ʃ. ʇ., ʌʝʰ ʄ. ʉ., ʊʝʨʝʥʜʘ ʅ. ʆ., ʃʠʪʚʠʥʦʚʘ ʆ. ʅ.,     

ʖʨʽʾʚ ʂ. ɭ. ʆʧʪʠʤʽʟʘʮʽʷ ʤʝʜʠʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʬʨʦʚʦʛʦ 

ʤʘʨʢʝʪʠʥʛʫ. ɺʽʩʥʠʢ ʩʦʮʽʘʣʴʥʦʾ ʛʽʛʽʻʥʠ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚô̫  ʋʢʨʘʾʥʠ. 

2024. ˉ 3 (101). ʉ. 83-88.  

5. ɿʛʫʨʩʴʢʘ ʆ. ʄ., ɼʠʤʘ ʆ. ʆ., ɼʽʯʝʥʢʦ ɸ. ʃ. ʎʠʬʨʦʚʝ ʤʘʨʢʝʪʠʥʛʦʚʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ ʨʠʥʢʫ ʤʝʜʠʯʥʠʭ ʧʦʩʣʫʛ. ʇʨʦʙʣʝʤʠ ʩʫʯʘʩʥʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ. 

ʉʝʨʽʷ: ʝʢʦʥʦʤʽʢʘ ʪʘ ʫʧʨʘʚʣʽʥʥʷ. 2023. ˉ 9.  

6. Melnychenko S., Mykhailichenko G., Zubko T., Bosovska M. New 



379 

Trends in Health Tourism Development of Ivano-Frankivsk Region in Ukraine. Anais 

Brasileiros de Estudos Tur²sticos. 2022.  

7. SeeD, United Nations Development Programme in Ukraine. Returning 

Home: Understanding the Perspectives of Veterans in Ukraine after the 24th of 

February 2022. Kyiv, 2024. 57 p.  

8. United Nations Childrenôs Fund. Mental health and psychosocial 

support: multisectoral programming promoting the well-being of children and their 

families. Kyiv : UNICEF Ukraine, 2025. 4 p.  

9. Yariko M., Anishchenko A. The existential component of the 

rehabilitation of volunteers through the means of tourism. Socio-Economic Problems 

and the State. 2024. Vol. 30, No. 1. P. 31ï43.  

10. Kyiv School of Economics, Ministry of Social Policy of Ukraine, 

UNICEF. National survey on the perception and awareness of social policy in 

Ukraine: analytical report. Kyiv, 2024. 43 p.  

  



380 

GEOLOGICAL AND MINERALOGICAL 

SCIENCES 

 

RAPIDLY MIGRATING DU NES IN VEGETATED LAN DSCAPES: 

GRAYSCALE INTENSITY P ATTERNS ACROSS UPWIND INTERDUNES, 

TROPICAL BRAZIL  

 

Buynevich Ilya Val 

PhD, Associate Professor 

Temple University, Philadelphia, USA 

Bovolato Luis Eduardo 

PhD, Titular Professor 

Federal University of Tocantins, Brazil 

 

Introduction: Aeolian processes produce a variety of landforms, including 

dunes of various shapes and sizes [1]. From inland to coastal sites, dunes serve as a 

rich archive of wind dynamics, sediment transport thresholds, water table 

fluctuations, sea-level changes, vegetation history, and human-landscape interaction 

[2-37]. Expensive and often labor-intensive methods are traditionally used to analyze 

the patterns of dune evolution, such as migration rate and vegetation dynamics. 

However, the simple color contrast, especially if expressed as grayscale intensity (GI) 

can be used for both qualitative and quantitative means of analyzing spatial and 

temporal distribution of key elements in active aeolian landscapes dominated by light 

siliciclastic or carbonate sand: the high intensity of bare sand vs. low intensity of 

vegetated and/or flooded interdunes. 

This research builds on previous work at some of the study sites [8, 12, 19, 23, 

24, 29] and introduces GI as a simple method to characterize satellite images of 

ground surfaces related to key topographic elements (e.g. lighter sand of dunes vs. 

darker vegetated wetland in interdune). It uses five humid (high water table) dune 
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sites in Brazil (Fig. 1). 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Map of the study sites: A) parabolic dune, in Atalaia Beach 

(Salin·polis, Par§ State); B) barchan, Len­·is Maranhenses National Park 

(Maranh«o State); C) barchan, Jericoacoara National Park (Cear§); 

D) parabolic, Parque Natural Municipal das Dunas da Lagoa da Concei­«o, 

Florian·polis Island (Santa Catarina State); E) parabolic, Jalap«o State Park 

(Tocantins State). 

 

Methodology: The grayscale intensity analysis was based on Google Earth 

images (2017-2018; resolution ~0.3 m) from five study sites (Figs. 1 and 2): Site A ï 

parabolic dune in Atalaia (Par§ State); Site B ï barchan in Len­·is Maranhenses 

National Park (Maranh«o State); Site C ï barchan in Jericoacoara National Park 

(Cear§ State); Site D ï parabolic in Parque Natural Municipal das Dunas da Lagoa da 

Concei­«o, Florian·polis Island (Santa Catarina State), and Site E ï partially 

vegetated parabolic at Jalap«o State Park (Tocantins State). 

The light/dark patterns visible in satellite images were analyzed using ImageJ 

freeware (v. 1.54g)[38-40]. GI was expressed by variable-range thresholded spectral 

modes (Fig. 2; right column). A 256-shade grayscale spectrum varied from lowest 

intensity black (GI = 0) to highest intensity white (GI = 255). Profiles of GI were 

D 
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constructed along 100-m-long transects across upwind interdunes and terminated 

along the stoss sides of actively migrating dunes (Fig. 3), with an areal histogram 

presented for one example (Fig. 4) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Satellite image: Left column: yellow arrows over upwind interdunes 

show direction of dune migration; Right column: thresholded images with 100-

m-long GI profiles indicated by black lines (Fig. 3) and a black box in B used for 

an areal GI histogram (Fig. 4). 

 

Results and Summary: Grayscale intensity clearly distinguishes between light 

(high value) bare sand and dark vegetation or flooded areas typical for interdunes 

(Fig. 2). GI profiles taken across the upwind interdune areas and terminating on the 

stoss sides of the actively migrating dunes show undulating character, which roughly 

corresponds to topography: light (GI >200) sandy dune remnants and active dunes 

alternating with darker (GI: 50-150) swales filled with water and/or vegetation       

(Fig. 3). 

A 
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Figure 3. GI profiles A-E across dunes actively migrating (to the left) and 

upwind interdunes with darker colors (lower GI) corresponding to vegetation 

and/or wetlands. 

Areal GI analysis can be used to produce an intensity distribution histogram 

(Fig. 4). As an example from a large barchan (Fig. 2B), the histogram shows a sharp 

peak at GI~220, which corresponds to bare sand of residual dune ridges [23] with 

20-40-m spacing and the active dune (Fig. 4). A broad spectrum of darker interdune 

values exhibits several minor modes that are likely a function of water depth and/or 

vegetation type/density, which may be related to the swale age (younger downwind). 

 

 

 

 

 

 

 

 

Figure 4. Summary histogram (see box in Fig. 2B) exhibits a peak of high-

intensity (~white) of bare dune sand and a broad spectrum of darker surfaces in 

the interdune, with several modes (GI statistics listed below). 
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This study demonstrates the viability of the GI method as a rapid and effective 

means of photogrammetric surface cover analysis, especially in areas of contrasting 

intensity values [39, 40], adding to previous aeolian research at some of the study 

sites [8,12, 19, 23, 24, 29]. It has implications for recognizing similar patterns in 

ancient humid aeolian sequences [41, 42]. 
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ʋɼʂ 72.01 

ʇʈʀʅʎʀʇʀ ɸʈʍɯʊɽʂʊʋʈʅʆ-ʇʈʆʉʊʆʈʆɺʆɰ ʆʈɻɸʅɯɿɸʎɯɰ 

ʈɽʂʈɽɸʎɯʁʅʆɻʆ ʎɽʅʊʈʋ ɺ ʄ. ɯʈʇɯʅʔ 

 

ʄʦʨʦʟ ɸʥʜʨʽʡ ʆʣʝʢʩʘʥʜʨʦʚʠʯ 

ʤʘʛʽʩʪʨʘʥʪ 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʙʫʜʽʚʥʠʮʪʚʘ ʽ ʘʨʭʽʪʝʢʪʫʨʠ 

ɾʠʪʢʦʚʘ ʅʘʪʘʣʽʷ ʖʨʽʾʚʥʘ 

ʘʨʭ., ʜʦʮ. 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʫʜʽʚʥʠʮʪʚʘ ʽ ʘʨʭʽʪʝʢʪʫʨʠ 

 

ɸʥʦʪʘʮʽʷ: ʋ ʩʪʘʪʪʽ ʜʦʩʣʽʜʞʝʥʦ ʘʢʪʫʘʣʴʥʽ ʧʨʠʥʮʠʧʠ 

ʘʨʭʽʪʝʢʪʫʨʥʦ-ʧʨʦʩʪʦʨʦʚʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʩʫʯʘʩʥʠʭ ʨʝʢʨʝʘʮʽʡʥʠʭ ʮʝʥʪʨʽʚ ʥʘ 

ʧʨʠʢʣʘʜʽ ʤʽʩʪʘ ɯʨʧʽʥʴ. ɸʥʘʣʽʟʫʶʪʴʩʷ ʤʝʪʦʜʠ ʽʥʪʝʛʨʘʮʽʾ ʤʝʜʠʯʥʠʭ ʪʘ 

ʨʝʢʨʝʘʮʽʡʥʠʭ ʦʙ'ʻʢʪʽʚ ʫ ʣʽʩʦʧʘʨʢʦʚʽ ʟʦʥʠ ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʚʪʨʫʯʘʥʥʷʤ ʫ 

ʧʨʠʨʦʜʥʠʡ ʣʘʥʜʰʘʬʪ. ʈʦʟʛʣʷʥʫʪʦ ʧʨʠʡʦʤʠ ʬʦʨʤʫʚʘʥʥʷ çʟʮʽʣʶʶʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘè ʯʝʨʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʥʽʯʥʠʭ ʬʦʨʤ, ʧʘʚʽʣʴʡʦʥʥʦʾ ʩʪʨʫʢʪʫʨʠ ʪʘ 

ʥʘʪʫʨʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʆʢʨʝʤʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ ʟʘʙʝʟʧʝʯʝʥʥʶ ʧʦʚʥʦʾ 

ʽʥʢʣʶʟʠʚʥʦʩʪʽ ʧʨʦʩʪʦʨʫ ʪʘ ʩʪʚʦʨʝʥʥʶ ʙʝʟʧʝʨʝʰʢʦʜʥʠʭ ʤʘʨʰʨʫʪʽʚ ʜʣʷ 

ʤʘʣʦʤʦʙʽʣʴʥʠʭ ʛʨʫʧ ʥʘʩʝʣʝʥʥʷ ʚ ʫʤʦʚʘʭ ʽʩʥʫʶʯʦʛʦ ʨʝʣʴʻʬʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʘʨʭʽʪʝʢʪʫʨʥʘ ʦʨʛʘʥʽʟʘʮʽʷ, ʨʝʢʨʝʘʮʽʡʥʠʡ ʮʝʥʪʨ, ɯʨʧʽʥʴ, 

ʨʝʘʙʽʣʽʪʘʮʽʡʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʙʽʦʥʽʯʥʽ ʬʦʨʤʠ, ʣʘʥʜʰʘʬʪʥʝ ʧʨʦʻʢʪʫʚʘʥʥʷ, 

ʽʥʢʣʶʟʠʚʥʽʩʪʴ, ʝʢʦʣʦʛʽʯʥʘ ʘʨʭʽʪʝʢʪʫʨʘ. 

 

ɺʩʪʫʧ. / Introductions. ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʦʪʨʝʙʫʻ 

ʩʪʚʦʨʝʥʥʷ ʷʢʽʩʥʠʭ ʧʨʦʩʪʦʨʽʚ ʜʣʷ ʚʽʜʧʦʯʠʥʢʫ ʪʘ ʦʟʜʦʨʦʚʣʝʥʥʷ. ʄʽʩʪʦ ɯʨʧʽʥʴ, 

ʤʘʶʯʠ ʟʥʘʯʥʠʡ ʧʨʠʨʦʜʥʠʡ ʧʦʪʝʥʮʽʘʣ ʪʘ ʩʪʘʪʫʩ çʤʽʩʪʘ ʧʘʨʢʽʚè, ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ 
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ʤʘʡʜʘʥʯʠʢʦʤ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʝʢʨʝʘʮʽʡʥʠʭ ʮʝʥʪʨʽʚ, ʱʦ 

ʧʦʻʜʥʫʶʪʴ ʤʝʜʠʯʥʫ, ʧʩʠʭʦʣʦʛʽʯʥʫ ʪʘ ʝʢʦʣʦʛʽʯʥʫ ʩʢʣʘʜʦʚʽ [1, ʩ. 14]. 

ʎʽʣʴ ʨʦʙʦʪʠ. / Aim. ɺʠʟʥʘʯʠʪʠ ʦʩʥʦʚʥʽ ʤʝʪʦʜʠ ʪʘ ʧʨʠʡʦʤʠ ʬʦʨʤʫʚʘʥʥʷ 

ʘʨʭʽʪʝʢʪʫʨʥʦ-ʩʝʨʝʜʦʚʠʱʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʨʝʢʨʝʘʮʽʡʥʦʛʦ ʮʝʥʪʨʫ ʚ ʫʤʦʚʘʭ 

ʣʽʩʦʧʘʨʢʦʚʦʾ ʟʦʥʠ ʤʽʩʪʘ ɯʨʧʽʥʴ [2, ʩ. 42]. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. / Materials and methods. ɼʦʩʣʽʜʞʝʥʥʷ ʙʘʟʫʻʪʴʩʷ 

ʥʘ ʤʽʩʪʦʙʫʜʽʚʥʦʤʫ ʘʥʘʣʽʟʽ ʜʽʣʷʥʢʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʚ ʤ. ɯʨʧʽʥʴ ʪʘ ʚʠʚʯʝʥʥʽ 

ʣʘʥʜʰʘʬʪʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʝʨʠʪʦʨʽʾ. ɺʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜʠ ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʩʪʦʨʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʠʥʮʠʧʽʚ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ 

ʽʥʢʣʶʟʠʚʥʦʩʪʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. / Results and discussion. ʇʨʦʝʢʪʦʚʘʥʠʡ 

ʨʝʢʨʝʘʮʽʡʥʠʡ ʮʝʥʪʨ ʚ ɯʨʧʝʥʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʻʜʠʥʘ ʝʢʦʩʠʩʪʝʤʘ. ʆʩʥʦʚʥʠʤ 

ʢʦʤʧʦʟʠʮʽʡʥʠʤ ʧʨʠʡʦʤʦʤ ʻ ʽʥʪʝʛʨʘʮʽʷ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʦʙ'ʻʢʪʽʚ ʫ ʽʩʥʫʶʯʠʡ 

ʣʽʩʦʚʠʡ ʤʘʩʠʚ ʙʝʟ ʧʦʨʫʰʝʥʥʷ ʢʦʨʝʥʝʚʠʭ ʩʠʩʪʝʤ ʜʝʨʝʚ [3, ʩ. 112]. 

ʌʫʥʢʮʽʦʥʘʣʴʥʝ ʟʦʥʫʚʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʧʦʜʽʣ ʥʘ: ʟʦʥʫ ʘʢʪʠʚʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ, ʟʦʥʫ 

ʪʠʭʦʛʦ ʚʽʜʧʦʯʠʥʢʫ ʪʘ ʢʦʪʝʜʞʥʝ ʤʽʩʪʝʯʢʦ ʜʣʷ ʪʠʤʯʘʩʦʚʦʛʦ ʧʨʦʞʠʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ 

ʽ ʧʝʨʩʦʥʘʣʫ. 

ɸʨʭʽʪʝʢʪʫʨʥʘ ʢʦʥʮʝʧʮʽʷ ʙʘʟʫʻʪʴʩʷ ʥʘ çʨʦʟʩʝʨʝʜʞʝʥʽʡè ʩʪʨʫʢʪʫʨʽ ʦʙ'ʻʢʪʽʚ. 

ɿʘʤʽʩʪʴ ʦʜʥʽʻʾ ʤʘʩʠʚʥʦʾ ʙʫʜʽʚʣʽ ʧʨʦʧʦʥʫʻʪʴʩʷ ʤʝʨʝʞʘ ʧʘʚʽʣʴʡʦʥʽʚ ʪʘ ʢʦʪʝʜʞʽʚ, 

ʟ'ʻʜʥʘʥʠʭ ʤʽʞ ʩʦʙʦʶ ʢʨʠʪʠʤʠ ʪʝʧʣʠʤʠ ʧʝʨʝʭʦʜʘʤʠ ʟ ʧʘʥʦʨʘʤʥʠʤ ʩʢʣʽʥʥʷʤ. 

ʊʘʢʝ ʨʽʰʝʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʧʦʩʪʽʡʥʠʡ ʚʽʟʫʘʣʴʥʠʡ ʟʚ'ʷʟʦʢ ʧʘʮʽʻʥʪʽʚ ʟ ʧʨʠʨʦʜʦʶ, ʱʦ 

ʻ ʢʣʶʯʦʚʠʤ ʬʘʢʪʦʨʦʤ ʧʩʠʭʦʝʤʦʮʽʡʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ. ɺʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʢʣʶʟʠʚʥʠʭ ʤʘʨʰʨʫʪʽʚ (çʩʪʝʞʦʢ ʟʜʦʨʦʚôʷè), ʷʢʽ ʤʘʶʪʴ 

ʪʘʢʪʠʣʴʥʝ ʧʦʢʨʠʪʪʷ ʪʘ ʟʨʫʯʥʽ ʫʭʠʣʠ ʜʣʷ ʄɻʅ [4, ʩ. 58]. 

ɺʠʩʥʦʚʢʠ. / Conclusions. ʌʦʨʤʫʚʘʥʥʷ ʨʝʢʨʝʘʮʽʡʥʦʛʦ ʮʝʥʪʨʫ ʚ ʤ. ɯʨʧʽʥʴ 

ʤʘʻ ʙʘʟʫʚʘʪʠʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʝʢʦʣʦʛʽʟʘʮʽʾ, ʽʥʢʣʶʟʠʚʥʦʩʪʽ ʪʘ ʤʽʥʽʤʘʣʴʥʦʛʦ 

ʚʪʨʫʯʘʥʥʷ ʚ ʣʘʥʜʰʘʬʪ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʘʚʽʣʴʡʦʥʥʦʾ ʩʪʨʫʢʪʫʨʠ ʪʘ ʧʨʠʨʦʜʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ (ʜʝʨʝʚʦ, ʢʘʤʽʥʴ) ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʢʦʤʬʦʨʪʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʷʢʝ 

ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ ʘʨʭʽʪʝʢʪʫʨʠ ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʭ ʢʦʤʧʣʝʢʩʽʚ [5, ʩ. 24]. 
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ʉʇʀʉʆʂ ʃɯʊɽʈɸʊʋʈʀ 
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ʇʈʆʉʊʆʈʆɺɯ ʊɸ ɯʅʌʈɸʉʊʈʋʂʊʋʈʅɯ ʇʈʀʅʎʀʇʀ ʌʆʈʄʋɺɸʅʅʗ 

ɹɸɻɸʊʆʌʋʅʂʎɯʆʅɸʃʔʅʀʍ ʂʆʄʇʃɽʂʉɯɺ 

 

ʇʨʘʩʣʦʚʘ ɺʘʣʝʥʪʠʥʘ ʆʣʝʢʩʘʥʜʨʽʚʥʘ 

ʢ. ʘʨʭ., ʜʦʮʝʥʪ 

ʃʝʥʯʝʥʢʦ ʗʨʦʩʣʘʚ ɺʦʣʦʜʠʤʠʨʦʚʠʯ 

ʤʘʛʽʩʪʨ ʜʨʫʛʦʛʦ ʨʦʢʫ ʥʘʚʯʘʥʥʷ ʛʨʫʧʠ ɼɸʉʤ-24-5 

 ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʫʜʽʚʥʠʮʪʚʘ ʽ ʘʨʭʽʪʝʢʪʫʨʠ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ 

ʉʫʯʘʩʥʠʡ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʢʦʤʧʣʝʢʩ ʜʝʜʘʣʽ ʯʘʩʪʽʰʝ ʨʦʟʛʣʷʜʘʻʪʴʩʷ 

ʥʝ ʷʢ ʦʢʨʝʤʠʡ ʘʨʭʽʪʝʢʪʫʨʥʠʡ ʦʙô̒ ʢʪ, ʘ ʷʢ ʝʣʝʤʝʥʪ ʩʢʣʘʜʥʦʾ ʫʨʙʘʥʽʩʪʠʯʥʦʾ 

ʩʪʨʫʢʪʫʨʠ, ʟʜʘʪʥʠʡ ʧʦʻʜʥʫʚʘʪʠ ʪʨʘʥʩʧʦʨʪʥʽ, ʛʨʦʤʘʜʩʴʢʽ, ʢʫʣʴʪʫʨʥʽ ʪʘ 

ʨʝʢʨʝʘʮʽʡʥʽ ʧʨʦʮʝʩʠ. 

ʋ ʤʝʞʘʭ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʘʨʭʽʪʝʢʪʫʨʘ ʧʨʘʮʶʻ ʯʝʨʝʟ ʚʟʘʻʤʦʜʽʶ ʧʦʪʦʢʽʚ, 

ʩʮʝʥʘʨʽʾʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʧʨʦʩʪʦʨʦʚʠʭ ʟʚô̫ ʟʢʽʚ, ʬʦʨʤʫʶʯʠ ʩʝʨʝʜʦʚʠʱʝ ʟ 

ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʘʜʘʧʪʠʚʥʦʩʪʽ [1]. 

ʈʦʟʚʠʪʦʢ ʧʦʜʽʙʥʠʭ ʤʦʜʝʣʝʡ ʧʦʚô̫ ʟʘʥʠʡ ʽʟ ʪʝʦʨʝʪʠʯʥʠʤʠ ʢʦʥʮʝʧʮʽʷʤʠ 

ʤʝʛʘʩʪʨʫʢʪʫʨ, ʤʝʪʘʙʦʣʽʟʤʫ ʪʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ʜʨʫʛʦʾ ʧʦʣʦʚʠʥʠ 

ʍʍ ʩʪʦʣʽʪʪʷ. ɿʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʧʽʜʭʦʜʽʚ ʤʘʣʠ ʨʦʙʦʪʠ 

ʙʶʨʦ OMA, BIG ʪʘ ʤʝʪʘʙʦʣʽʩʪʽʚ, ʫ ʷʢʠʭ ʤʽʩʪʦ ʽʥʪʝʨʧʨʝʪʫʻʪʴʩʷ ʷʢ ʜʠʥʘʤʽʯʥʘ 

ʩʠʩʪʝʤʘ, ʘ ʘʨʭʽʪʝʢʪʫʨʘ ð ̫ʢ ʤʝʭʘʥʽʟʤ ʦʨʛʘʥʽʟʘʮʽʾ ʚʟʘʻʤʦʜʽʡ [2; 3]. 

ʋ ʩʫʯʘʩʥʽʡ ʧʨʘʢʪʠʮʽ ʤʽʩʪʦʙʫʜʽʚʥʽ ʧʨʠʥʮʠʧʠ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ ʜʝʜʘʣʽ ʙʽʣʴʰʝ ʦʨʽʻʥʪʫʶʪʴʩʷ ʥʘ ʚʽʜʢʨʠʪʽʩʪʴ, ʛʥʫʯʢʽʩʪʴ ʪʘ ʽʥʪʝʛʨʘʮʽʶ ʚ 

ʤʽʩʴʢʝ ʩʝʨʝʜʦʚʠʱʝ. ʎʝ ʬʦʨʤʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ ʨʦʣʽ ʘʨʭʽʪʝʢʪʫʨʠ 

ʷʢ ʯʘʩʪʠʥʠ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʪʘ ʩʦʮʽʘʣʴʥʦʛʦ ʢʘʨʢʘʩʫ ʤʽʩʪʘ. 

ʎʽʣɹ ʨʦʙʦʪʠ 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʠʷʚʣʝʥʥʷ ʪʘ ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʤʽʩʪʦʙʫʜʽʚʥʠʭ 

ʧʨʠʥʮʠʧʽʚ ʬʦʨʤʫʚʘʥʥʷ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʘ ʪʘʢʦʞ ʘʥʘʣʽʟ 

ʩʧʦʩʦʙʽʚ ʽʥʪʝʛʨʘʮʽʾ ʘʨʭʽʪʝʢʪʫʨʠ ʚ ʩʫʯʘʩʥʝ ʤʽʩʴʢʝ ʩʝʨʝʜʦʚʠʱʝ. 
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ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ 

ʄʝʪʦʜʦʣʦʛʽʷ ʜʦʩʣʽʜʞʝʥʥʷ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʦʻʜʥʘʥʥʽ ʧʦʨʽʚʥʷʣʴʥʦʛʦ, 

ʪʠʧʦʣʦʛʽʯʥʦʛʦ ʪʘ ʘʥʘʣʽʪʠʯʥʦʛʦ ʤʝʪʦʜʽʚ. ʋ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʦ ʨʝʘʣʽʟʦʚʘʥʽ ʪʘ 

ʢʦʥʮʝʧʪʫʘʣʴʥʽ ʧʨʦʻʢʪʠ ʜʨʫʛʦʾ ʧʦʣʦʚʠʥʠ ʍʍ ð ʧʦʯʘʪʢʫ ʍʍɯ ʩʪʦʣʽʪʪʷ, ʱʦ 

ʜʝʤʦʥʩʪʨʫʶʪʴ ʨʽʟʥʽ ʧʽʜʭʦʜʠ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʙʘʟʫʻʪʴʩʷ ʥʘ ʘʥʘʣʽʟʽ ʨʦʙʽʪ ʙʶʨʦ OMA, BIG, ʘ ʪʘʢʦʞ 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʷʧʦʥʩʴʢʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ ʚʟʘʻʤʦʜʽʾ 

ʘʨʭʽʪʝʢʪʫʨʠ ʟ ʤʽʩʴʢʠʤ ʢʦʥʪʝʢʩʪʦʤ, ʩʪʨʫʢʪʫʨʽ ʛʨʦʤʘʜʩʴʢʠʭ ʧʨʦʩʪʦʨʽʚ, ʣʦʛʽʮʽ ʨʫʭʫ 

ʧʦʪʦʢʽʚ ʪʘ ʧʨʠʥʮʠʧʘʤ ʦʨʛʘʥʽʟʘʮʽʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ [4; 5]. 

ʊʝʦʨʝʪʠʯʥʦʶ ʦʩʥʦʚʦʶ ʨʦʙʦʪʠ ʩʪʘʣʠ ʧʨʘʮʽ ʈʝʤʘ ʂʫʣʭʘʩʘ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʧʨʠʩʚʷʯʝʥʽ ʤʝʛʘʩʪʨʫʢʪʫʨʘʤ ʽ ʤʝʪʘʙʦʣʽʟʤʫ [1; 2]. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʫʯʘʩʥʽ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʽ 

ʢʦʤʧʣʝʢʩʠ ʬʦʨʤʫʶʪʴʩʷ ʷʢ ʚʽʜʢʨʠʪʽ ʫʨʙʘʥʽʩʪʠʯʥʽ ʩʠʩʪʝʤʠ, ʫ ʷʢʠʭ ʘʨʭʽʪʝʢʪʫʨʘ 

ʽʥʪʝʛʨʫʻʪʴʩʷ ʚ ʣʦʛʽʢʫ ʤʽʩʴʢʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʠʭ ʟʚô̫ ʟʢʽʚ. ʆʜʥʠʤ ʽʟ 

ʢʣʶʯʦʚʠʭ ʧʨʠʥʮʠʧʽʚ ʻ ʢʦʥʮʝʧʪʫʘʣʴʥʽʩʪʴ, ʟʘ ʷʢʦʾ ʧʨʦʩʪʦʨʦʚʝ ʨʽʰʝʥʥʷ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʜʦʤʽʥʫʶʯʦʶ ʽʜʝʻʶ ʦʨʛʘʥʽʟʘʮʽʾ ʩʝʨʝʜʦʚʠʱʘ. 

ʇʦʢʘʟʦʚʠʤ ʧʨʠʢʣʘʜʦʤ ʻ ʧʨʦʻʢʪ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʦʩʪʨʦʚʘ ɯʣʴ-ʉʝʛʝʥ ʫ ʇʘʨʠʞʽ, 

ʨʦʟʨʦʙʣʝʥʠʡ ʙʶʨʦ OMA, ʜʝ ʪʝʨʠʪʦʨʽʷ ʪʨʘʢʪʫʻʪʴʩʷ ʷʢ ʘʚʪʦʥʦʤʥʘ ʩʪʨʫʢʪʫʨʘ ʟ 

ʯʽʪʢʦ ʦʢʨʝʩʣʝʥʦʶ ʚʥʫʪʨʽʰʥʴʦʶ ʦʨʛʘʥʽʟʘʮʽʻʶ [6]. ɸʨʭʽʪʝʢʪʫʨʘ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʥʝ ʥʘʩʣʽʜʫʻ ʽʩʥʫʶʯʠʡ ʢʦʥʪʝʢʩʪ, ʘ ʬʦʨʤʫʻ ʥʦʚʫ ʧʨʦʩʪʦʨʦʚʫ ʤʦʜʝʣʴ ʤʽʩʴʢʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. 

ɯʥʰʠʤ ʚʘʞʣʠʚʠʤ ʧʨʠʥʮʠʧʦʤ ʚʠʩʪʫʧʘʻ ʚʽʜʢʨʠʪʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʟʘ ʷʢʦʾ 

ʪʨʘʥʩʧʦʨʪʥʽ, ʛʨʦʤʘʜʩʴʢʽ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʨʦʮʝʩʠ ʽʥʪʝʛʨʫʶʪʴʩʷ ʚ ʻʜʠʥʫ 

ʩʠʩʪʝʤʫ. ʋ ʎʝʥʪʨʽ ʢʘʤʧʫʩʫ ʄʘʢʂʦʨʤʽʢ ʊʨʠʙôʁ ʥ ʫ ʏʠʢʘʛʦ ʘʨʭʽʪʝʢʪʦʨʠ OMA 

ʚʢʣʶʯʘʶʪʴ ʣʽʥʽʶ ʤʝʪʨʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʩʪʨʫʢʪʫʨʫ ʙʫʜʽʚʣʽ, ʧʝʨʝʪʚʦʨʶʶʯʠ 

ʪʨʘʥʩʧʦʨʪʥʠʡ ʢʦʨʠʜʦʨ ʥʘ ʯʘʩʪʠʥʫ ʘʨʭʽʪʝʢʪʫʨʥʦʾ ʢʦʤʧʦʟʠʮʽʾ [7]. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʧʝʨʝʩʪʘʻ ʙʫʪʠ ʜʦʧʦʤʽʞʥʠʤ ʝʣʝʤʝʥʪʦʤ ʽ ʧʦʯʠʥʘʻ ʚʠʟʥʘʯʘʪʠ 

ʧʨʦʩʪʦʨʦʚʫ ʣʦʛʽʢʫ ʢʦʤʧʣʝʢʩʫ. 

ʇʨʠʥʮʠʧ ʣʘʥʜʰʘʬʪʥʦʩʪʽ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʧʨʘʛʥʝʥʥʽ ʽʥʪʝʛʨʫʚʘʪʠ 
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ʘʨʭʽʪʝʢʪʫʨʫ ʚ ʧʨʠʨʦʜʥʠʡ ʘʙʦ ʰʪʫʯʥʠʡ ʨʝʣʴʻʬ. ʋ ʢʦʥʢʫʨʩʥʦʤʫ ʧʨʦʻʢʪʽ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʽʩʪʦʨʠʯʥʦʛʦ ʤʫʟʝʶ ʋʛʦʨʱʠʥʠ ʙʶʨʦ BIG ʬʦʨʤʫʻ ʙʫʜʽʚʣʶ ʷʢ 

ʧʨʦʜʦʚʞʝʥʥʷ ʧʘʨʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʜʝ ʜʘʭ ʦʜʥʦʯʘʩʥʦ ʬʫʥʢʮʽʦʥʫʻ ʷʢ 

ʛʨʦʤʘʜʩʴʢʠʡ ʧʨʦʩʪʽʨ [8]. ʇʦʜʽʙʥʠʡ ʧʽʜʭʽʜ ʨʦʟʤʠʚʘʻ ʤʝʞʫ ʤʽʞ ʘʨʭʽʪʝʢʪʫʨʦʶ ʪʘ 

ʣʘʥʜʰʘʬʪʦʤ, ʩʪʚʦʨʶʶʯʠ ʙʘʛʘʪʦʨʽʚʥʝʚʫ ʩʠʩʪʝʤʫ ʧʽʰʦʭʽʜʥʠʭ ʤʘʨʰʨʫʪʽʚ. 

ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʩʫʯʘʩʥʠʭ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʻ 

ʜʦʤʽʥʘʥʪʥʽʩʪʴ, ʷʢʘ ʚʠʟʥʘʯʘʻ ʟʜʘʪʥʽʩʪʴ ʦʙô̒ ʢʪʘ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʤʽʩʴʢʠʡ ʩʠʣʫʝʪ ʪʘ 

ʩʪʨʫʢʪʫʨʫʚʘʪʠ ʚʽʟʫʘʣʴʥʽ ʟʚô̫ ʟʢʠ. ʋ ʢʦʤʧʣʝʢʩʽ De Rotterdam ʘʨʭʽʪʝʢʪʦʨʠ OMA 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠʥʮʠʧ ʟʤʽʱʝʥʠʭ ʦʙô̒ ʤʽʚ, ʬʦʨʤʫʶʯʠ ʚʝʨʪʠʢʘʣʴʥʠʡ ʢʣʘʩʪʝʨ, 

ʱʦ ʧʨʘʮʶʻ ʷʢ ʥʦʚʠʡ ʢʦʤʧʦʟʠʮʽʡʥʠʡ ʘʢʮʝʥʪ ʤʽʩʪʘ [9]. ɼʦʤʽʥʘʥʪʥʽʩʪʴ ʪʫʪ 

ʜʦʩʷʛʘʻʪʴʩʷ ʥʝ ʣʠʰʝ ʚʠʩʦʪʦʶ, ʘ ʡ ʘʢʪʠʚʥʦʶ ʚʟʘʻʤʦʜʽʻʶ ʨʽʟʥʠʭ ʬʫʥʢʮʽʡ 

ʫʩʝʨʝʜʠʥʽ ʢʦʤʧʣʝʢʩʫ. 

ʇʦʜʽʙʥʘ ʣʦʛʽʢʘ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʽ ʚ ʙʫʜʽʚʣʽ CCTV ʫ ʇʝʢʽʥʽ, ʜʝ ʘʨʭʽʪʝʢʪʫʨʘ 

ʨʝʘʣʽʟʦʚʘʥʘ ʫ ʚʠʛʣʷʜʽ ʟʘʤʢʥʝʥʦʛʦ ʧʨʦʩʪʦʨʦʚʦʛʦ ʢʦʥʪʫʨʫ [10]. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʢʣʘʩʠʯʥʦʾ ʚʠʩʦʪʥʦʾ ʚʝʞʽ, ʦʙô̒ ʢʪ ʬʫʥʢʮʽʦʥʫʻ ʷʢ ʙʝʟʧʝʨʝʨʚʥʘ ʩʠʩʪʝʤʘ, ʱʦ ʧʦʻʜʥʫʻ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʨʦʙʦʯʽ ʧʨʦʩʪʦʨʠ ʪʘ ʛʨʦʤʘʜʩʴʢʽ ʟʦʥʠ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʬʦʨʤʫʻ 

ʥʦʚʠʡ ʪʠʧ ʤʽʩʴʢʦʾ ʜʦʤʽʥʘʥʪʠ, ʧʦʙʫʜʦʚʘʥʦʾ ʥʝ ʥʘ ʚʝʨʪʠʢʘʣʽ, ʘ ʥʘ ʩʢʣʘʜʥʽʡ 

ʧʨʦʩʪʦʨʦʚʽʡ ʛʝʦʤʝʪʨʽʾ. 

ʆʢʨʝʤʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʧʨʠʥʮʠʧ ʜʠʥʘʤʽʯʥʦʩʪʽ, ʷʢʠʡ ʧʦʚô̫ ʟʘʥʠʡ ʟʽ ʟʤʽʥʦʶ 

ʨʝʞʠʤʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʨʭʽʪʝʢʪʫʨʠ.  

ʋ ʧʨʦʻʢʪʽ CopenHill ʫ ʂʦʧʝʥʛʘʛʝʥʽ ʧʨʦʤʠʩʣʦʚʠʡ ʦʙô̒ ʢʪ ʩʤʽʪʪʻʧʝʨʝʨʦʙʥʦʛʦ 

ʟʘʚʦʜʫ ʧʦʻʜʥʘʥʦ ʟ ʨʝʢʨʝʘʮʽʡʥʠʤʠ ʬʫʥʢʮʽʷʤʠ, ʟʦʢʨʝʤʘ ʣʠʞʥʦʶ ʪʨʘʩʦʶ ʪʘ 

ʛʨʦʤʘʜʩʴʢʠʤʠ ʤʘʨʰʨʫʪʘʤʠ [11]. ʋ ʨʝʟʫʣʴʪʘʪʽ ʽʥʜʫʩʪʨʽʘʣʴʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ 

ʽʥʪʝʛʨʫʻʪʴʩʷ ʫ ʧʦʚʩʷʢʜʝʥʥʝ ʞʠʪʪʷ ʤʽʩʪʘ ʪʘ ʥʘʙʫʚʘʻ ʥʦʚʠʭ ʩʮʝʥʘʨʽʾʚ 

ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʇʨʠʥʮʠʧ ʤʦʜʫʣʴʥʦʩʪʽ ʥʘʡʙʽʣʴʰ ʚʠʨʘʟʥʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʧʨʦʻʢʪʘʭ 

ʷʧʦʥʩʴʢʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ. ʋ ʢʘʧʩʫʣʴʥʽʡ ʚʝʞʽ ʅʘʢʘʛʽʥ ʘʨʭʽʪʝʢʪʦʨ ʂʽʩʽʦ ʂʫʨʦʢʘʚʘ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʠʩʪʝʤʫ ʘʚʪʦʥʦʤʥʠʭ ʞʠʪʣʦʚʠʭ ʤʦʜʫʣʽʚ, ʷʢʽ ʪʝʦʨʝʪʠʯʥʦ ʤʦʛʣʠ 

ʟʘʤʽʥʶʚʘʪʠʩʷ ʙʝʟ ʜʝʤʦʥʪʘʞʫ ʚʩʽʻʾ ʩʪʨʫʢʪʫʨʠ [12]. 

ɸʨʭʽʪʝʢʪʫʨʘ ʚ ʪʘʢʽʡ ʤʦʜʝʣʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʟʤʽʥʥʘ ʩʠʩʪʝʤʘ, ʟʜʘʪʥʘ 
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ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʪʨʘʥʩʬʦʨʤʘʮʽʡ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʧʦʪʨʝʙ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ɺʠʩʥʦʚʢʠ 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʽʩʪʦʙʫʜʽʚʥʝ ʬʦʨʤʫʚʘʥʥʷ 

ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʙʘʟʫʻʪʴʩʷ ʥʘ ʽʥʪʝʛʨʘʮʽʾ ʘʨʭʽʪʝʢʪʫʨʠ ʚ ʩʠʩʪʝʤʫ 

ʤʽʩʴʢʠʭ ʧʦʪʦʢʽʚ, ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʧʫʙʣʽʯʥʠʭ ʧʨʦʩʪʦʨʽʚ. 

ɺʠʟʥʘʯʝʥʦ ʦʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʦʨʛʘʥʽʟʘʮʽʾ ʩʫʯʘʩʥʠʭ ʢʦʤʧʣʝʢʩʽʚ: 

ʢʦʥʮʝʧʪʫʘʣʴʥʽʩʪʴ, ʚʽʜʢʨʠʪʽʩʪʴ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʣʘʥʜʰʘʬʪʥʽʩʪʴ, ʜʦʤʽʥʘʥʪʥʽʩʪʴ, 

ʜʠʥʘʤʽʯʥʽʩʪʴ ʪʘ ʤʦʜʫʣʴʥʽʩʪʴ. ɰʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʬʦʨʤʫʚʘʥʥʷ 

ʘʜʘʧʪʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʟʜʘʪʥʦʛʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʽ 

ʩʦʮʽʘʣʴʥʠʭ ʩʮʝʥʘʨʽʾʚ. 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʩʫʯʘʩʥʘ ʤʽʞʥʘʨʦʜʥʘ ʧʨʘʢʪʠʢʘ ʦʨʽʻʥʪʫʻʪʴʩʷ 

ʥʘ ʩʪʚʦʨʝʥʥʷ ʛʥʫʯʢʠʭ ʫʨʙʘʥʽʩʪʠʯʥʠʭ ʩʠʩʪʝʤ, ʜʝ ʘʨʭʽʪʝʢʪʫʨʘ ʚʠʩʪʫʧʘʻ ʥʝ 

ʦʢʨʝʤʠʤ ʦʙô̒ ʢʪʦʤ, ʘ ʯʘʩʪʠʥʦʶ ʩʢʣʘʜʥʦʾ ʩʪʨʫʢʪʫʨʠ ʤʽʩʴʢʦʛʦ ʞʠʪʪʷ. 
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Abstract. This article examines the role of language training for military 

cadets in higher military educational institutions in accordance with the STANAG 

6001 standard. Particular attention is paid to the practical importance of foreign 

language proficiency in ensuring interoperability with NATO units during combat 

operations. The article also explores the use of foreign language skills in 

documenting and investigating war crimes, cooperating with international 

investigative teams, and administering justice. In addition, it discusses the prospects 

for integrating artificial intelligence technologies to enhance cadetsô preparation for 

language examinations. 

Keywords: STANAG 6001, NATO, language training, military cadets, war 
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The ongoing transformation of military education in Ukraine is taking place in 

the context of large-scale aggression by the Russian Federation, which necessitates 

the urgent implementation of NATO standards not only in technical and tactical 

domains but also in communication. The STANAG 6001 standard (ñLevels of 

Language Proficiencyò) is a key instrument for assessing foreign language 

competence among military personnel. In wartime conditions, knowledge of English 
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is no longer an optional advantage but a critical factor for survival on the battlefield 

and for effectiveness in the legal domain. 

STANAG 6001 standardises the assessment of four language skills: listening, 

speaking, reading, and writing. For future officers, achieving the SLP 2222 level 

(functional professional proficiency) is a fundamental requirement for operating in a 

multinational environment. 

ɯn the training of military cadets, the focus shifts from academic English to 

military terminology (operational English), including understanding orders (standard 

manoeuvre orders), using radio communication protocols, and working with technical 

documentation for Western weapon systems. 

The war in Ukraine has demonstrated that cadets are future commanders who 

will soon work with NATO instructors, coordinate artillery strikes via foreign 

communication systems, and receive intelligence data from partners in real time. 

Without a shared linguistic code, logistical and tactical integration becomes 

impossible. 

Language training helps to prevent incidents of ñfriendly fireò and targeting 

errors caused by translation difficulties. Modern weapon systems (HIMARS, Patriot, 

F-16) require a thorough understanding of technical documentation in English. A 

cadet with language proficiency in line with STANAG can master these systems 

more quickly and transfer this knowledge to subordinates in combat conditions. 

The nature of modern warfare, characterised by the widespread occurrence of 

war crimes committed by the aggressor, requires future officers, military lawyers, and 

law enforcement personnel to be prepared to operate in liberated territories. In this 

context, STANAG 6001 acquires strategic importance for ensuring effective 

communication with the International Criminal Court (ICC) and foreign expert teams 

without intermediaries. 

A high level of language proficiency enables the proper documentation of 

crimes, the collection of evidence, and the questioning of witnesses in accordance 

with international protocols, thereby ensuring their legal validity in courts through the 

precise use of the terminology of the law of armed conflict (LOAC). Furthermore, 
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proficiency in a foreign language is essential for working with international media 

and open-source intelligence (OSINT) analysts, contributing to the objective 

presentation of the facts of aggression to the international community. 

Under conditions of reduced training periods due to martial law, there is a need 

to intensify language training through the implementation of the CLIL (Content and 

Language Integrated Learning) methodology, which involves teaching tactics, 

topography, and other military disciplines directly in English. 

In addition to general military training, the introduction of specialised modules 

in Legal English is essential for mastering the norms of international humanitarian 

law and the Geneva Conventions. The use of virtual reality (VR) simulators is also 

effective for practising scenarios such as command of combat operations or the 

interrogation of prisoners of war, where a foreign language becomes a direct 

operational tool. 

The current stage of language training for cadets requires the integration of 

artificial intelligence tools, enabling the personalisation of learning and its adaptation 

to the dynamic conditions of martial law. The use of AI platforms (such as ChatGPT, 

Claude, Grammarly, or specialised military simulators) provides new opportunities 

for preparation in four areas: 

- Simulation of communicative situations (speaking): voice-enabled 

chatbots allow cadets to practise dialogues on specific military topics (e.g., delivering 

a briefing or coordinating evacuation), helping to overcome language barriers in a 

safe environment with immediate error correction. 

- Automated assessment of written work (writing): AI analyses text 

structure, style, and the use of military terminology, providing prompt feedback. 

- Generation of adaptive learning materials (reading/listening): instructors 

can create texts and audio materials based on current frontline news or reports by 

international organisations on war crimes. 

- Personalisation of learning pace: algorithms identify each cadetôs weak 

points (e.g., difficulties with radio communication) and focus efforts on addressing 

them. 
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The integration of artificial intelligence into STANAG 6001 training does not 

replace the instructor but serves as a powerful ñcognitive enhancerò, enabling cadets 

to reach a professional level more quickly ð an essential requirement for both 

combat and legal tasks. 

For military cadets, proficiency in languages according to NATO standards 

also contributes to psychological resilience, fostering a sense of belonging to a global 

professional community and enhancing their authority among subordinates and 

international colleagues. In crisis situations, confident command of an international 

language helps maintain control during coordination with partners. 

Conclusions. The implementation of STANAG 6001 in the training of military 

cadets is not merely a temporary requirement but a strategic investment in national 

defence capability. Language proficiency ensures the effective integration of the 

Armed Forces of Ukraine into the NATO security framework. Moreover, a high level 

of language competence among officers guarantees the proper documentation, 

substantiation, and presentation of war crimes to the international community. Thus, 

language becomes a weapon ð both on the battlefield and in international 

courtrooms, where the question of justice will be decided after victory. 
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ʋɼʂ 378.011.3-051:373.3]:376:7 

ʌʆʈʄʋɺɸʅʅʗ ɯʅʂʃʖɿʀɺʅʆɰ ʂʆʄʇɽʊɽʅʊʅʆʉʊɯ ʄɸʁɹʋʊʅɯʍ 

ʋʏʀʊɽʃɯɺ ʇʆʏɸʊʂʆɺʀʍ ʂʃɸʉɯɺ ʋ ʇʈʆʎɽʉɯ ʄɽʊʆɼʀʏʅʆɰ 

ʇɯɼɻʆʊʆɺʂʀ ɿ ʄʀʉʊɽʎʔʂʆɰ ʆʉɺɯʊʅʔʆɰ ɻɸʃʋɿɯ 

 

ɹʽʣʠʢ ʆʣʝʥʘ ɺʽʪʘʣʽʾʚʥʘ 

ʚʠʢʣʘʜʘʯ ʤʠʩʪʝʮʴʢʠʭ ʜʠʩʮʠʧʣʽʥ, 

ʚʠʢʣʘʜʘʯ-ʤʝʪʦʜʠʩʪ 

ɺʉʇ çɻʫʤʘʥʽʪʘʨʥʦ-ʧʝʜʘʛʦʛʽʯʥʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ 

ʄʫʢʘʯʽʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫè 

ʤ. ʄʫʢʘʯʝʚʦ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʧʨʦʙʣʝʤʫ ʬʦʨʤʫʚʘʥʥʷ ʽʥʢʣʶʟʠʚʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʧʦʯʘʪʢʦʚʠʭ ʢʣʘʩʽʚ ʫ ʧʨʦʮʝʩʽ ʤʝʪʦʜʠʯʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʟ ʤʠʩʪʝʮʴʢʦʾ ʦʩʚʽʪʥʴʦʾ ʛʘʣʫʟʽ. ʆʙˇʨʫʥʪʦʚʘʥʦ ʟʥʘʯʝʥʥʷ ʤʠʩʪʝʮʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʷʢ ʟʘʩʦʙʫ ʟʘʣʫʯʝʥʥʷ, ʩʘʤʦʚʠʨʘʞʝʥʥʷ, ʝʤʦʮʽʡʥʦʾ ʧʽʜʪʨʠʤʢʠ ʪʘ 

ʨʦʟʚʠʪʢʫ ʜʽʪʝʡ ʟ ʦʩʦʙʣʠʚʠʤʠ ʦʩʚʽʪʥʽʤʠ ʧʦʪʨʝʙʘʤʠ. ɺʠʟʥʘʯʝʥʦ ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʠ 

ʧʽʜʛʦʪʦʚʢʠ ʟʜʦʙʫʚʘʯʽʚ ʬʘʭʦʚʦʾ ʧʝʨʝʜʚʠʱʦʾ ʦʩʚʽʪʠ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʽʥʢʣʶʟʠʚʥʦʛʦ 

ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʫʨʦʢʘʭ ʤʠʩʪʝʮʪʚʘ ʚ ʧʦʯʘʪʢʦʚʽʡ ʰʢʦʣʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʽʥʢʣʶʟʠʚʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, ʤʘʡʙʫʪʥʽʡ ʫʯʠʪʝʣʴ 

ʧʦʯʘʪʢʦʚʠʭ ʢʣʘʩʽʚ, ʤʠʩʪʝʮʴʢʘ ʦʩʚʽʪʥʷ ʛʘʣʫʟʴ, ʦʙʨʘʟʦʪʚʦʨʯʝ ʤʠʩʪʝʮʪʚʦ, ʜʽʪʠ ʟ 

ʦʩʦʙʣʠʚʠʤʠ ʦʩʚʽʪʥʽʤʠ ʧʦʪʨʝʙʘʤʠ, ʤʝʪʦʜʠʯʥʘ ʧʽʜʛʦʪʦʚʢʘ, ʧʦʯʘʪʢʦʚʘ ʰʢʦʣʘ. 

 

ʉʫʯʘʩʥʘ ʧʨʦʬʝʩʽʡʥʘ ʧʽʜʛʦʪʦʚʢʘ ʤʘʡʙʫʪʥʴʦʛʦ ʚʯʠʪʝʣʷ ʧʦʯʘʪʢʦʚʠʭ ʢʣʘʩʽʚ 

ʧʝʨʝʜʙʘʯʘʻ ʥʝ ʣʠʰʝ ʦʚʦʣʦʜʽʥʥʷ ʤʝʪʦʜʠʢʘʤʠ ʥʘʚʯʘʥʥʷ ʦʩʚʽʪʥʽʭ ʛʘʣʫʟʝʡ, ʘ ʡ 

ʛʦʪʦʚʥʽʩʪʴ ʧʨʘʮʶʚʘʪʠ ʚ ʫʤʦʚʘʭ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʜʠʪʷʯʦʛʦ ʢʦʣʝʢʪʠʚʫ. ʆʩʦʙʣʠʚʦʾ 

ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʻ ʬʦʨʤʫʚʘʥʥʷ ʽʥʢʣʶʟʠʚʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʧʝʜʘʛʦʛʘ, 

ʦʩʢʽʣʴʢʠ ʚʯʠʪʝʣʴ ʧʦʯʘʪʢʦʚʦʾ ʰʢʦʣʠ ʤʘʻ ʟʘʙʝʟʧʝʯʠʪʠ ʫʯʘʩʪʴ ʢʦʞʥʦʾ ʜʠʪʠʥʠ ʚ 

ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ, ʫʨʘʭʦʚʫʶʯʠ ʾʾ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ, ʦʩʚʽʪʥʽ ʧʦʪʨʝʙʠ, 

ʪʝʤʧ ʜʽʷʣʴʥʦʩʪʽ, ʝʤʦʮʽʡʥʠʡ ʩʪʘʥ ʽ ʩʧʦʩʦʙʠ ʩʧʨʠʡʤʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʋ ɿʘʢʦʥʽ ʋʢʨʘʾʥʠ çʇʨʦ ʦʩʚʽʪʫè ʚʠʟʥʘʯʝʥʦ, ʱʦ ʦʩʦʙʘ ʟ ʦʩʦʙʣʠʚʠʤʠ 
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ʦʩʚʽʪʥʽʤʠ ʧʦʪʨʝʙʘʤʠ ʧʦʪʨʝʙʫʻ ʜʦʜʘʪʢʦʚʦʾ ʧʦʩʪʽʡʥʦʾ ʯʠ ʪʠʤʯʘʩʦʚʦʾ ʧʽʜʪʨʠʤʢʠ ʚ 

ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʾ ʧʨʘʚʘ ʥʘ ʦʩʚʽʪʫ [1]. ɺʽʜʧʦʚʽʜʥʦ, 

ʧʽʜʛʦʪʦʚʢʘ ʤʘʡʙʫʪʥʴʦʛʦ ʚʯʠʪʝʣʷ ʧʦʯʘʪʢʦʚʠʭ ʢʣʘʩʽʚ ʤʘʻ ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʘ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʟʜʘʪʥʦʩʪʽ ʩʪʚʦʨʶʚʘʪʠ ʫʤʦʚʠ ʜʣʷ ʩʧʽʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʚʠʭʦʚʘʥʥʷ ʡ 

ʨʦʟʚʠʪʢʫ ʚʩʽʭ ʫʯʥʽʚ, ʟʦʢʨʝʤʘ ʜʽʪʝʡ ʟ ʦʩʦʙʣʠʚʠʤʠ ʦʩʚʽʪʥʽʤʠ ʧʦʪʨʝʙʘʤʠ. 

ɺʘʞʣʠʚʠʤ ʥʦʨʤʘʪʠʚʥʠʤ ʧʽʜˇʨʫʥʪʷʤ ʦʨʛʘʥʽʟʘʮʽʾ ʽʥʢʣʶʟʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʻ 

ʇʦʨʷʜʦʢ ʦʨʛʘʥʽʟʘʮʽʾ ʽʥʢʣʶʟʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ 

ʦʩʚʽʪʠ, ʫ ʷʢʦʤʫ ʚʠʟʥʘʯʝʥʦ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʟʘʩʘʜʠ ʧʽʜʪʨʠʤʢʠ ʫʯʥʽʚ ʟ ʦʩʦʙʣʠʚʠʤʠ 

ʦʩʚʽʪʥʽʤʠ ʧʦʪʨʝʙʘʤʠ, ʨʽʚʥʽ ʧʽʜʪʨʠʤʢʠ, ʽʥʜʠʚʽʜʫʘʣʴʥʫ ʧʨʦʛʨʘʤʫ ʨʦʟʚʠʪʢʫ ʪʘ 

ʚʟʘʻʤʦʜʽʶ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ [2]. ʎʝ ʚʠʤʘʛʘʻ ʚʽʜ ʤʘʡʙʫʪʥʴʦʛʦ 

ʧʝʜʘʛʦʛʘ ʥʝ ʬʦʨʤʘʣʴʥʦʛʦ ʟʥʘʥʥʷ ʧʦʥʷʪʪʷ ʽʥʢʣʶʟʽʾ, ʘ ʧʨʘʢʪʠʯʥʦʾ ʛʦʪʦʚʥʦʩʪʽ 

ʘʜʘʧʪʫʚʘʪʠ ʟʤʽʩʪ, ʤʝʪʦʜʠ, ʤʘʪʝʨʽʘʣʠ ʡ ʩʧʦʩʦʙʠ ʦʮʽʥʶʚʘʥʥʷ ʜʦ ʨʝʘʣʴʥʠʭ ʧʦʪʨʝʙ 

ʜʠʪʠʥʠ. 

ʆʩʦʙʣʠʚʝ ʤʽʩʮʝ ʫ ʬʦʨʤʫʚʘʥʥʽ ʽʥʢʣʶʟʠʚʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʘʡʙʫʪʥʴʦʛʦ 

ʚʯʠʪʝʣʷ ʟʘʡʤʘʻ ʤʠʩʪʝʮʴʢʘ ʦʩʚʽʪʥʷ ʛʘʣʫʟʴ. ʄʠʩʪʝʮʪʚʦ ʤʘʻ ʟʥʘʯʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ 

ʧʦʪʝʥʮʽʘʣ, ʦʩʢʽʣʴʢʠ ʜʘʻ ʟʤʦʛʫ ʜʠʪʠʥʽ ʚʠʷʚʣʷʪʠ ʩʝʙʝ ʥʝ ʣʠʰʝ ʯʝʨʝʟ ʩʣʦʚʦ, ʘ ʡ 

ʯʝʨʝʟ ʢʦʣʽʨ, ʬʦʨʤʫ, ʣʽʥʽʶ, ʨʠʪʤ, ʦʙʨʘʟ, ʨʫʭ, ʬʘʢʪʫʨʫ ʤʘʪʝʨʽʘʣʫ. ɼʣʷ ʜʽʪʝʡ ʟ 

ʦʩʦʙʣʠʚʠʤʠ ʦʩʚʽʪʥʽʤʠ ʧʦʪʨʝʙʘʤʠ ʮʝ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ, ʘʜʞʝ ʭʫʜʦʞʥʴʦ-ʪʚʦʨʯʘ 

ʜʽʷʣʴʥʽʩʪʴ ʤʦʞʝ ʙʫʪʠ ʜʦʩʪʫʧʥʠʤ ʩʧʦʩʦʙʦʤ ʢʦʤʫʥʽʢʘʮʽʾ, ʝʤʦʮʽʡʥʦʛʦ 

ʨʦʟʚʘʥʪʘʞʝʥʥʷ, ʩʦʮʽʘʣʴʥʦʾ ʚʟʘʻʤʦʜʽʾ ʪʘ ʚʢʣʶʯʝʥʥʷ ʚ ʢʦʣʝʢʪʠʚʥʫ ʜʽʷʣʴʥʽʩʪʴ. 

ʄʝʪʦʜʠʯʥʘ ʧʽʜʛʦʪʦʚʢʘ ʟ ʤʠʩʪʝʮʴʢʦʾ ʦʩʚʽʪʥʴʦʾ ʛʘʣʫʟʽ ʫ ʬʘʭʦʚʦʤʫ 

ʧʝʜʘʛʦʛʽʯʥʦʤʫ ʢʦʣʝʜʞʽ ʤʘʻ ʩʧʨʷʤʦʚʫʚʘʪʠʩʷ ʥʘ ʪʝ, ʱʦʙ ʤʘʡʙʫʪʥʽʡ ʫʯʠʪʝʣʴ ʫʤʽʚ 

ʥʝ ʣʠʰʝ ʧʦʷʩʥʠʪʠ ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ, ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʧʝʜʘʛʦʛʽʯʥʠʡ 

ʤʘʣʶʥʦʢ ʯʠ ʦʨʛʘʥʽʟʫʚʘʪʠ ʧʨʘʢʪʠʯʥʫ ʨʦʙʦʪʫ, ʘ ʡ ʧʝʨʝʜʙʘʯʠʪʠ ʨʽʟʥʽ ʨʽʚʥʽ 

ʩʢʣʘʜʥʦʩʪʽ ʟʘʚʜʘʥʥʷ, ʨʽʟʥʽ ʩʧʦʩʦʙʠ ʡʦʛʦ ʚʠʢʦʥʘʥʥʷ ʪʘ ʨʽʟʥʽ ʬʦʨʤʠ ʫʯʘʩʪʽ ʫʯʥʷ ʚ 

ʫʨʦʮʽ. ʉʘʤʝ ʪʦʤʫ ʽʥʢʣʶʟʠʚʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʫ ʤʝʞʘʭ ʤʠʩʪʝʮʴʢʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʤʘʻ ʽʥʪʝʛʨʫʚʘʪʠ ʤʝʪʦʜʠʯʥʠʡ, ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʠʡ, ʢʦʤʫʥʽʢʘʪʠʚʥʠʡ, 

ʝʤʦʮʽʡʥʦ-ʮʽʥʥʽʩʥʠʡ ʽ ʨʝʬʣʝʢʩʠʚʥʠʡ ʢʦʤʧʦʥʝʥʪʠ. 

ʇʨʦʬʝʩʽʡʥʠʡ ʩʪʘʥʜʘʨʪ çɺʯʠʪʝʣʴ ʟʘʢʣʘʜʫ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠè 

ʘʢʮʝʥʪʫʻ ʫʚʘʛʫ ʥʘ ʟʜʘʪʥʦʩʪʽ ʧʝʜʘʛʦʛʘ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʙʝʟʧʝʯʥʝ, 
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ʟʜʦʨʦʚôʷʟʙʝʨʝʞʫʚʘʣʴʥʝ ʪʘ ʽʥʢʣʶʟʠʚʥʝ ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʘ ʪʘʢʦʞ ʫʨʘʭʦʚʫʚʘʪʠ 

ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʧʦʪʨʝʙʠ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ [3]. ʋ ʢʦʥʪʝʢʩʪʽ ʤʠʩʪʝʮʴʢʦʾ ʦʩʚʽʪʥʴʦʾ 

ʛʘʣʫʟʽ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʤʘʡʙʫʪʥʽʡ ʫʯʠʪʝʣʴ ʧʦʚʠʥʝʥ ʫʤʽʪʠ ʜʦʙʠʨʘʪʠ ʜʦʩʪʫʧʥʽ 

ʤʘʪʝʨʽʘʣʠ, ʘʜʘʧʪʫʚʘʪʠ ʽʥʩʪʨʫʢʮʽʾ, ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚʽʟʫʘʣʴʥʽ ʦʧʦʨʠ, ʧʽʜʪʨʠʤʫʚʘʪʠ 

ʜʠʪʠʥʫ ʚ ʧʨʦʮʝʩʽ ʪʚʦʨʯʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʦʮʽʥʶʚʘʪʠ ʥʝ ʣʠʰʝ ʢʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ, ʘ 

ʡ ʟʫʩʠʣʣʷ, ʜʠʥʘʤʽʢʫ, ʩʘʤʦʩʪʽʡʥʽʩʪʴ ʽ ʧʦʟʠʪʠʚʥʫ ʫʯʘʩʪʴ ʫʯʥʷ. 

ʆʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ ʥʘʧʨʷʤʽʚ ʬʦʨʤʫʚʘʥʥʷ ʽʥʢʣʶʟʠʚʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʻ 

ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʜʠʬʝʨʝʥʮʽʶʚʘʪʠ ʭʫʜʦʞʥʴʦ-ʪʚʦʨʯʽ ʟʘʚʜʘʥʥʷ. ʅʘ ʫʨʦʢʘʭ 

ʦʙʨʘʟʦʪʚʦʨʯʦʛʦ ʤʠʩʪʝʮʪʚʘ ʦʜʥʝ ʡ ʪʝ ʩʘʤʝ ʟʘʚʜʘʥʥʷ ʤʦʞʝ ʤʘʪʠ ʢʽʣʴʢʘ ʚʘʨʽʘʥʪʽʚ 

ʚʠʢʦʥʘʥʥʷ: ʧʦʚʥʠʡ ʩʘʤʦʩʪʽʡʥʠʡ ʤʘʣʶʥʦʢ, ʨʦʙʦʪʘ ʟʘ ʯʘʩʪʢʦʚʦ ʧʽʜʛʦʪʦʚʣʝʥʠʤ 

ʰʘʙʣʦʥʦʤ, ʟʘʚʝʨʰʝʥʥʷ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʢʦʤʧʦʟʠʮʽʾ, ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ ʫ ʧʘʨʽ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʧʣʽʢʘʮʽʾ, ʣʽʧʣʝʥʥʷ ʘʙʦ ʟʤʽʰʘʥʦʾ ʪʝʭʥʽʢʠ. ʊʘʢʘ ʚʘʨʽʘʪʠʚʥʽʩʪʴ ʥʝ 

ʟʥʠʞʫʻ ʥʘʚʯʘʣʴʥʦʾ ʮʽʥʥʦʩʪʽ ʫʨʦʢʫ, ʘ ʥʘʚʧʘʢʠ ð ʟʘʙʝʟʧʝʯʫʻ ʨʝʘʣʴʥʫ ʫʯʘʩʪʴ 

ʜʠʪʠʥʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʾ ʤʦʞʣʠʚʦʩʪʝʡ. 

ɺʘʞʣʠʚʠʤ ʟʘʩʦʙʦʤ ʽʥʢʣʶʟʠʚʥʦʾ ʧʽʜʪʨʠʤʢʠ ʥʘ ʫʨʦʢʘʭ ʤʠʩʪʝʮʪʚʘ ʻ 

ʧʝʜʘʛʦʛʽʯʥʠʡ ʤʘʣʶʥʦʢ. ɺʽʥ ʜʘʻ ʟʤʦʛʫ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡ, 

ʟʤʝʥʰʠʪʠ ʪʨʠʚʦʞʥʽʩʪʴ ʫʯʥʷ, ʢʦʥʢʨʝʪʠʟʫʚʘʪʠ ʩʣʦʚʝʩʥʫ ʽʥʩʪʨʫʢʮʽʶ ʪʘ 

ʟʘʙʝʟʧʝʯʠʪʠ ʧʦʢʨʦʢʦʚʝ ʨʦʟʫʤʽʥʥʷ ʟʘʚʜʘʥʥʷ. ɼʣʷ ʜʽʪʝʡ, ʷʢʠʤ ʩʢʣʘʜʥʦ ʩʧʨʠʡʤʘʪʠ 

ʜʦʚʛʽ ʫʩʥʽ ʧʦʷʩʥʝʥʥʷ, ʧʦʝʪʘʧʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʧʦʢʘʟ ʻ ʜʽʻʚʠʤ ʟʘʩʦʙʦʤ 

ʜʦʩʪʫʧʥʦʩʪʽ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʄʘʡʙʫʪʥʽ ʚʯʠʪʝʣʽ ʤʘʶʪʴ ʥʘʚʯʠʪʠʩʷ 

ʚʠʢʦʥʫʚʘʪʠ ʪʘʢʠʡ ʧʦʢʘʟ ʥʝ ʷʢ ʜʝʤʦʥʩʪʨʘʮʽʶ çʽʜʝʘʣʴʥʦʛʦ ʟʨʘʟʢʘè, ʘ ʷʢ 

ʤʝʪʦʜʠʯʥʫ ʧʽʜʪʨʠʤʢʫ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʜʠʪʠʥʽ ʟʨʦʟʫʤʽʪʠ ʣʦʛʽʢʫ ʨʦʙʦʪʠ. 

ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠʥʮʠʧʽʚ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʜʠʟʘʡʥʫ 

ʥʘʚʯʘʥʥʷ. ʋʥʽʚʝʨʩʘʣʴʥʠʡ ʜʠʟʘʡʥ ʧʝʨʝʜʙʘʯʘʻ ʩʪʚʦʨʝʥʥʷ ʪʘʢʠʭ ʦʩʚʽʪʥʽʭ ʫʤʦʚ, ʟʘ 

ʷʢʠʭ ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʧʦʜʘʻʪʴʩʷ ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ, ʫʯʥʽ ʤʘʶʪʴ ʨʽʟʥʽ 

ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʜʽʾ ʪʘ ʩʘʤʦʚʠʨʘʞʝʥʥʷ, ʘ ʧʝʜʘʛʦʛ ʧʽʜʪʨʠʤʫʻ ʾʭʥʶ ʤʦʪʠʚʘʮʽʶ ʡ 

ʟʘʣʫʯʝʥʽʩʪʴ [4]. ʋ ʤʠʩʪʝʮʴʢʽʡ ʦʩʚʽʪʥʽʡ ʛʘʣʫʟʽ ʮʝ ʤʦʞʝ ʨʝʘʣʽʟʦʚʫʚʘʪʠʩʷ ʯʝʨʝʟ 

ʧʦʻʜʥʘʥʥʷ ʩʣʦʚʝʩʥʦʛʦ ʧʦʷʩʥʝʥʥʷ, ʟʦʨʦʚʦʾ ʦʧʦʨʠ, ʪʘʢʪʠʣʴʥʦʛʦ ʜʦʩʚʽʜʫ, 

ʜʝʤʦʥʩʪʨʘʮʽʾ ʤʘʪʝʨʽʘʣʽʚ, ʨʦʙʦʪʠ ʟ ʨʝʧʨʦʜʫʢʮʽʷʤʠ, ʢʦʨʦʪʢʠʭ ʧʨʘʢʪʠʯʥʠʭ ʚʧʨʘʚ, 

ʛʨʫʧʦʚʠʭ ʬʦʨʤ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʨʝʬʣʝʢʩʽʾ. 
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ʋ ʧʨʦʮʝʩʽ ʤʝʪʦʜʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʽʚ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʤʦʜʝʣʶʚʘʥʥʷ ʬʨʘʛʤʝʥʪʽʚ ʽʥʢʣʶʟʠʚʥʦʛʦ ʫʨʦʢʫ ʤʠʩʪʝʮʪʚʘ. ʅʘʧʨʠʢʣʘʜ, ʧʽʜ ʯʘʩ 

ʚʠʚʯʝʥʥʷ ʪʝʤʠ ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʤʘʣʶʚʘʥʥʷ ʟʜʦʙʫʚʘʯʽ ʦʩʚʽʪʠ ʤʦʞʫʪʴ ʨʦʟʨʦʙʣʷʪʠ 

ʟʘʚʜʘʥʥʷ ʪʨʴʦʭ ʨʽʚʥʽʚ ʩʢʣʘʜʥʦʩʪʽ: ʩʪʚʦʨʝʥʥʷ ʦʨʥʘʤʝʥʪʫ ʩʘʤʦʩʪʽʡʥʦ; ʧʦʙʫʜʦʚʘ 

ʦʨʥʘʤʝʥʪʫ ʟʘ ʟʘʜʘʥʠʤ ʨʠʪʤʦʤ; ʦʟʜʦʙʣʝʥʥʷ ʛʦʪʦʚʦʾ ʬʦʨʤʠ ʜʝʢʦʨʘʪʠʚʥʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ. ʇʽʜ ʯʘʩ ʪʝʤʠ ʣʽʧʣʝʥʥʷ ʤʦʞʥʘ ʧʝʨʝʜʙʘʯʘʪʠ ʨʦʙʦʪʫ ʟ ʨʽʟʥʠʤʠ 

ʤʘʪʝʨʽʘʣʘʤʠ: ʧʣʘʩʪʠʣʽʥʦʤ, ʤôʷʢʦʶ ʛʣʠʥʦʶ, ʩʦʣʦʥʠʤ ʪʽʩʪʦʤ, ʧʘʧʝʨʦʚʦʶ ʤʘʩʦʶ. 

ʎʝ ʜʘʻ ʟʤʦʛʫ ʚʨʘʭʦʚʫʚʘʪʠ ʤʦʪʦʨʥʽ, ʩʝʥʩʦʨʥʽ ʡ ʝʤʦʮʽʡʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʜʽʪʝʡ. 

ʄʠʩʪʝʮʴʢʘ ʜʽʷʣʴʥʽʩʪʴ ʤʘʻ ʦʩʦʙʣʠʚʠʡ ʨʝʩʫʨʩ ʜʣʷ ʨʦʟʚʠʪʢʫ ʝʤʦʮʽʡʥʦʾ 

ʩʬʝʨʠ ʜʠʪʠʥʠ. ɿʘ ʃ. ʄʘʩʦʣ, ʤʠʩʪʝʮʴʢʘ ʦʩʚʽʪʘ ʚ ʧʦʯʘʪʢʦʚʽʡ ʰʢʦʣʽ ʩʧʨʷʤʦʚʘʥʘ ʥʘ 

ʨʦʟʚʠʪʦʢ ʝʤʦʮʽʡʥʦ-ʮʽʥʥʽʩʥʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʤʠʩʪʝʮʪʚʘ, ʭʫʜʦʞʥʴʦ-ʪʚʦʨʯʦʛʦ 

ʩʘʤʦʚʠʨʘʞʝʥʥʷ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʟʜʘʪʥʦʩʪʽ ʩʧʨʠʡʤʘʪʠ ʡ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʭʫʜʦʞʥʽ 

ʦʙʨʘʟʠ [5, ʩ. 18ï21]. ɼʣʷ ʽʥʢʣʶʟʠʚʥʦʛʦ ʢʣʘʩʫ ʮʝ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ, ʦʩʢʽʣʴʢʠ 

ʫʨʦʢ ʤʠʩʪʝʮʪʚʘ ʤʦʞʝ ʩʪʘʪʠ ʧʨʦʩʪʦʨʦʤ ʧʨʠʡʥʷʪʪʷ, ʩʧʽʚʧʝʨʝʞʠʚʘʥʥʷ, 

ʚʟʘʻʤʦʜʦʧʦʤʦʛʠ ʪʘ ʧʦʟʠʪʠʚʥʦʛʦ ʜʦʩʚʽʜʫ ʫʩʧʽʭʫ. 

ʑʝ ʦʜʥʠʤ ʥʘʧʨʷʤʦʤ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʻ ʬʦʨʤʫʚʘʥʥʷ ʚʤʽʥʴ 

ʟʜʽʡʩʥʶʚʘʪʠ ʧʝʜʘʛʦʛʽʯʥʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʜʠʪʠʥʦʶ ʧʽʜ ʯʘʩ ʭʫʜʦʞʥʴʦ-ʪʚʦʨʯʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. ʋ ʤʠʩʪʝʮʴʢʽʡ ʨʦʙʦʪʽ ʚʘʞʣʠʚʦ ʙʘʯʠʪʠ ʥʝ ʣʠʰʝ ʧʨʘʚʠʣʴʥʽʩʪʴ 

ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷ, ʘ ʡ ʪʝ, ʷʢ ʜʠʪʠʥʘ ʦʙʠʨʘʻ ʤʘʪʝʨʽʘʣʠ, ʨʝʘʛʫʻ ʥʘ ʽʥʩʪʨʫʢʮʽʶ, 

ʚʟʘʻʤʦʜʽʻ ʟ ʦʜʥʦʢʣʘʩʥʠʢʘʤʠ, ʜʦʣʘʻ ʪʨʫʜʥʦʱʽ, ʧʨʦʷʚʣʷʻ ʽʥʽʮʽʘʪʠʚʫ. ʊʘʢʝ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʜʦʧʦʤʘʛʘʻ ʚʯʠʪʝʣʶ ʚʯʘʩʥʦ ʟʤʽʥʠʪʠ ʩʧʦʩʽʙ ʧʦʷʩʥʝʥʥʷ, 

ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʜʦʜʘʪʢʦʚʫ ʦʧʦʨʫ ʘʙʦ ʜʘʪʠ ʜʠʪʠʥʽ ʙʽʣʴʰʝ ʯʘʩʫ. 

ʌʦʨʤʫʚʘʣʴʥʝ ʦʮʽʥʶʚʘʥʥʷ ʚ ʽʥʢʣʶʟʠʚʥʦʤʫ ʤʠʩʪʝʮʴʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʤʘʻ 

ʙʫʪʠ ʧʽʜʪʨʠʤʫʚʘʣʴʥʠʤ. ɺʦʥʦ ʥʝ ʧʦʚʠʥʥʦ ʟʚʦʜʠʪʠʩʷ ʜʦ ʧʦʨʽʚʥʷʥʥʷ ʨʦʙʽʪ ʜʽʪʝʡ 

ʤʽʞ ʩʦʙʦʶ. ɼʦʮʽʣʴʥʦ ʦʮʽʥʶʚʘʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʧʦʩʪʫʧ ʫʯʥʷ, ʡʦʛʦ ʩʪʘʨʘʥʥʽʩʪʴ, 

ʫʯʘʩʪʴ ʫ ʧʨʦʮʝʩʽ, ʟʜʘʪʥʽʩʪʴ ʟʘʚʝʨʰʠʪʠ ʨʦʙʦʪʫ ʥʘ ʚʣʘʩʥʦʤʫ ʨʽʚʥʽ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʧʨʠʡʦʤʽʚ, ʝʤʦʮʽʡʥʝ ʩʪʘʚʣʝʥʥʷ ʜʦ ʪʚʦʨʯʦʛʦ ʟʘʚʜʘʥʥʷ. ʊʘʢʠʡ 

ʧʽʜʭʽʜ ʚʽʜʧʦʚʽʜʘʻ ʟʘʛʘʣʴʥʽʡ ʣʦʛʽʮʽ ʅʦʚʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʰʢʦʣʠ, ʫ ʷʢʽʡ ʚʘʞʣʠʚʠʤʠ ʻ 

ʜʠʪʠʥʦʮʝʥʪʨʠʟʤ, ʢʦʤʧʝʪʝʥʪʥʽʩʥʠʡ ʧʽʜʭʽʜ ʽ ʧʽʜʪʨʠʤʢʘ ʦʩʦʙʠʩʪʽʩʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʫʯʥʷ [6, ʩ. 42ï44]. 
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ʋ ʤʝʞʘʭ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʧʦʯʘʪʢʦʚʠʭ ʢʣʘʩʽʚ ʜʦʮʽʣʴʥʦ 

ʧʝʨʝʜʙʘʯʘʪʠ ʪʘʢʽ ʚʠʜʠ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʠʭ ʟʘʚʜʘʥʴ: ʘʥʘʣʽʟ ʽʥʢʣʶʟʠʚʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʪʝʤ ʫʨʦʢʽʚ ʤʠʩʪʝʮʪʚʘ; ʨʦʟʨʦʙʣʝʥʥʷ ʘʜʘʧʪʦʚʘʥʠʭ ʽʥʩʪʨʫʢʮʽʡ; 

ʩʪʚʦʨʝʥʥʷ ʚʽʟʫʘʣʴʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʚʠʢʦʥʘʥʥʷ ʪʚʦʨʯʦʾ ʨʦʙʦʪʠ; ʜʦʙʽʨ ʤʘʪʝʨʽʘʣʽʚ 

ʜʣʷ ʜʽʪʝʡ ʟ ʨʽʟʥʠʤʠ ʦʩʚʽʪʥʽʤʠ ʧʦʪʨʝʙʘʤʠ; ʤʦʜʝʣʶʚʘʥʥʷ ʚʟʘʻʤʦʜʽʾ ʚʯʠʪʝʣʷ ʡ 

ʘʩʠʩʪʝʥʪʘ ʚʯʠʪʝʣʷ; ʧʽʜʛʦʪʦʚʢʘ ʢʨʠʪʝʨʽʾʚ ʬʦʨʤʫʚʘʣʴʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ; ʘʥʘʣʽʟ 

ʤʦʞʣʠʚʠʭ ʪʨʫʜʥʦʱʽʚ ʫʯʥʽʚ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʤʘʣʶʥʢʘ, ʘʧʣʽʢʘʮʽʾ, ʣʽʧʣʝʥʥʷ ʘʙʦ 

ʜʝʢʦʨʘʪʠʚʥʦʾ ʢʦʤʧʦʟʠʮʽʾ. 

ɺʘʞʣʠʚʠʤ ʻ ʪʘʢʦʞ ʬʦʨʤʫʚʘʥʥʷ ʫ ʩʪʫʜʝʥʪʽʚ ʝʪʠʯʥʦʾ ʧʦʟʠʮʽʾ ʱʦʜʦ ʽʥʢʣʶʟʽʾ. 

ʄʘʡʙʫʪʥʽʡ ʫʯʠʪʝʣʴ ʤʘʻ ʨʦʟʫʤʽʪʠ, ʱʦ ʽʥʢʣʶʟʠʚʥʝ ʥʘʚʯʘʥʥʷ ʥʝ ʦʟʥʘʯʘʻ 

ʩʧʨʦʱʝʥʥʷ ʦʩʚʽʪʠ ʜʣʷ ʦʢʨʝʤʦʾ ʜʠʪʠʥʠ, ʘ ʧʝʨʝʜʙʘʯʘʻ ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ ʾʾ 

ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦʾ ʫʯʘʩʪʽ ʚ ʩʧʽʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. ʋʨʦʢ ʤʠʩʪʝʮʪʚʘ ʤʘʻ ʙʫʪʠ 

ʦʨʛʘʥʽʟʦʚʘʥʠʡ ʪʘʢ, ʱʦʙ ʜʠʪʠʥʘ ʟ ʦʩʦʙʣʠʚʠʤʠ ʦʩʚʽʪʥʽʤʠ ʧʦʪʨʝʙʘʤʠ ʥʝ ʙʫʣʘ 

ʽʟʦʣʴʦʚʘʥʘ ʚʽʜ ʢʣʘʩʫ, ʥʝ ʚʠʢʦʥʫʚʘʣʘ ʟʘʚʜʘʥʥʷ çʦʢʨʝʤʦ ʜʣʷ ʩʝʙʝè, ʘ ʙʨʘʣʘ ʫʯʘʩʪʴ 

ʫ ʩʧʽʣʴʥʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʡ ʪʚʦʨʯʦʤʫ ʧʨʦʮʝʩʽ. 

ʂʦʣʝʢʪʠʚʥʽ ʪʘ ʛʨʫʧʦʚʽ ʬʦʨʤʠ ʭʫʜʦʞʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ ʤʘʶʪʴ ʟʥʘʯʥʠʡ 

ʽʥʢʣʶʟʠʚʥʠʡ ʧʦʪʝʥʮʽʘʣ. ʇʽʜ ʯʘʩ ʩʪʚʦʨʝʥʥʷ ʢʦʣʝʢʪʠʚʥʦʾ ʢʦʤʧʦʟʠʮʽʾ ʢʦʞʝʥ ʫʯʝʥʴ 

ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠ ʧʦʩʠʣʴʥʫ ʯʘʩʪʠʥʫ ʨʦʙʦʪʠ: ʤʘʣʶʚʘʪʠ ʝʣʝʤʝʥʪ, ʜʦʙʠʨʘʪʠ ʢʦʣʽʨ, 

ʚʠʨʽʟʘʪʠ ʜʝʪʘʣʴ, ʧʨʠʢʣʝʶʚʘʪʠ ʬʨʘʛʤʝʥʪ, ʦʟʜʦʙʣʶʚʘʪʠ ʯʘʩʪʠʥʫ ʢʦʤʧʦʟʠʮʽʾ, 

ʧʨʝʟʝʥʪʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʩʧʨʠʷʻ ʩʦʮʽʘʣʽʟʘʮʽʾ ʜʽʪʝʡ ʟ ʦʩʦʙʣʠʚʠʤʠ 

ʦʩʚʽʪʥʽʤʠ ʧʦʪʨʝʙʘʤʠ, ʬʦʨʤʫʚʘʥʥʶ ʥʘʚʠʯʦʢ ʩʧʽʚʧʨʘʮʽ ʪʘ ʧʨʠʡʥʷʪʪʶ ʨʽʟʥʠʭ 

ʩʧʦʩʦʙʽʚ ʫʯʘʩʪʽ ʚ ʜʽʷʣʴʥʦʩʪʽ. 

ʆʪʞʝ, ʬʦʨʤʫʚʘʥʥʷ ʽʥʢʣʶʟʠʚʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 

ʧʦʯʘʪʢʦʚʠʭ ʢʣʘʩʽʚ ʫ ʧʨʦʮʝʩʽ ʤʝʪʦʜʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʟ ʤʠʩʪʝʮʴʢʦʾ ʦʩʚʽʪʥʴʦʾ 

ʛʘʣʫʟʽ ʤʘʻ ʙʫʪʠ ʩʠʩʪʝʤʥʠʤ ʽ ʧʨʘʢʪʠʢʦʦʨʽʻʥʪʦʚʘʥʠʤ. ɺʦʥʦ ʧʝʨʝʜʙʘʯʘʻ ʟʘʩʚʦʻʥʥʷ 

ʥʦʨʤʘʪʠʚʥʠʭ ʦʩʥʦʚ ʽʥʢʣʶʟʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʨʦʟʫʤʽʥʥʷ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʜʽʪʝʡ ʟ ʦʩʦʙʣʠʚʠʤʠ ʦʩʚʽʪʥʽʤʠ ʧʦʪʨʝʙʘʤʠ, ʦʧʘʥʫʚʘʥʥʷ ʤʝʪʦʜʽʚ 

ʘʜʘʧʪʘʮʽʾ ʭʫʜʦʞʥʴʦ-ʪʚʦʨʯʠʭ ʟʘʚʜʘʥʴ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʤʘʣʶʥʢʘ, 

ʚʽʟʫʘʣʴʥʠʭ ʦʧʦʨ, ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ʽʥʩʪʨʫʢʮʽʡ, ʬʦʨʤʫʚʘʣʴʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʪʘ 

ʢʦʣʝʢʪʠʚʥʠʭ ʬʦʨʤ ʤʠʩʪʝʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. 
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ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ ʧʦʜʘʣʴʰʦʾ ʤʝʪʦʜʠʯʥʦʾ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʣʝʥʥʷ 

ʩʠʩʪʝʤʠ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʬʘʭʦʚʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʢʦʣʝʜʞʫ, 

ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʤʦʜʝʣʶʚʘʥʥʷ ʽʥʢʣʶʟʠʚʥʠʭ ʫʨʦʢʽʚ ʤʠʩʪʝʮʪʚʘ ʚ ʧʦʯʘʪʢʦʚʽʡ 

ʰʢʦʣʽ. ʊʘʢʘ ʩʠʩʪʝʤʘ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʢʝʡʩʠ, ʤʽʢʨʦʚʠʢʣʘʜʘʥʥʷ, ʘʥʘʣʽʟ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʩʠʪʫʘʮʽʡ, ʩʪʚʦʨʝʥʥʷ ʘʜʘʧʪʦʚʘʥʠʭ ʢʦʥʩʧʝʢʪʽʚ ʫʨʦʢʽʚ, ʜʦʙʽʨ 

ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʜʽʪʝʡ ʟ ʨʽʟʥʠʤʠ ʦʩʚʽʪʥʽʤʠ ʧʦʪʨʝʙʘʤʠ ʪʘ ʨʝʬʣʝʢʩʽʶ ʚʣʘʩʥʦʾ 

ʛʦʪʦʚʥʦʩʪʽ ʜʦ ʨʦʙʦʪʠ ʚ ʽʥʢʣʶʟʠʚʥʦʤʫ ʢʣʘʩʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʠʩʪʝʮʴʢʘ ʦʩʚʽʪʥʷ ʛʘʣʫʟʴ ʻ ʚʘʞʣʠʚʠʤ ʨʝʩʫʨʩʦʤ ʬʦʨʤʫʚʘʥʥʷ 

ʽʥʢʣʶʟʠʚʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʘʡʙʫʪʥʴʦʛʦ ʚʯʠʪʝʣʷ ʧʦʯʘʪʢʦʚʦʾ ʰʢʦʣʠ. ɰʾ 

ʧʦʪʝʥʮʽʘʣ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʤʠʩʪʝʮʪʚʦ ʟʘʙʝʟʧʝʯʫʻ ʙʘʛʘʪʦʢʘʥʘʣʴʥʝ 

ʩʧʨʠʡʤʘʥʥʷ, ʝʤʦʮʽʡʥʝ ʟʘʣʫʯʝʥʥʷ, ʪʚʦʨʯʝ ʩʘʤʦʚʠʨʘʞʝʥʥʷ, ʨʦʟʚʠʪʦʢ ʢʦʤʫʥʽʢʘʮʽʾ 

ʪʘ ʩʪʚʦʨʝʥʥʷ ʩʠʪʫʘʮʽʾ ʫʩʧʽʭʫ ʜʣʷ ʢʦʞʥʦʾ ʜʠʪʠʥʠ. 
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ʋɼʂ 784.9:378.147 

ʌʆʈʄʋɺɸʅʅʗ ʊɽʄɹʈʆɺʆɰ ɯʅɼʀɺɯɼʋɸʃʔʅʆʉʊɯ ɽʉʊʈɸɼʅʆɻʆ 

ɺʆʂɸʃɯʉʊɸ ʋ ʇʈʆʎɽʉɯ ʇʈʆʌɽʉɯʁʅʆɰ ʇɯɼɻʆʊʆɺʂʀ 

 

ɹʦʙʠʨ ʊʝʪʷʥʘ ɺʘʣʝʥʪʠʥʽʚʥʘ 

ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʝʩʪʨʘʜʥʦʛʦ ʩʧʽʚʫ 

ʂʠʾʚʩʴʢʘ ʤʫʥʽʮʠʧʘʣʴʥʘ ʘʢʘʜʝʤʽʷ ʝʩʪʨʘʜʥʦʛʦ ʪʘ ʮʠʨʢʦʚʦʛʦ ʤʠʩʪʝʮʪʚ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʧʨʦʙʣʝʤʫ ʬʦʨʤʫʚʘʥʥʷ ʪʝʤʙʨʦʚʦʾ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʩʪʽ ʝʩʪʨʘʜʥʦʛʦ ʚʦʢʘʣʽʩʪʘ ʫ ʧʨʦʮʝʩʽ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ. 

ɸʢʮʝʥʪʦʚʘʥʦ ʫʚʘʛʫ ʥʘ ʪʦʤʫ, ʱʦ ʪʝʤʙʨ ʫ ʩʫʯʘʩʥʦʤʫ ʝʩʪʨʘʜʥʦʤʫ ʩʧʽʚʽ ʻ ʥʝ ʣʠʰʝ 

ʧʨʠʨʦʜʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʛʦʣʦʩʫ, ʘ ʡ ʚʘʞʣʠʚʠʤ ʟʘʩʦʙʦʤ ʚʠʢʦʥʘʚʩʴʢʦʾ 

ʚʠʨʘʟʥʦʩʪʽ, ʩʪʠʣʴʦʚʦʾ ʧʝʨʝʢʦʥʣʠʚʦʩʪʽ ʪʘ ʭʫʜʦʞʥʴʦʾ ʢʦʤʫʥʽʢʘʮʽʾ. ʆʙˇʨʫʥʪʦʚʘʥʦ 

ʨʦʣʴ ʧʝʜʘʛʦʛʘ ʫ ʨʦʟʚʠʪʢʫ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʤʘʥʝʨʠ ʩʪʫʜʝʥʪʘ ʙʝʟ ʤʝʭʘʥʽʯʥʦʛʦ 

ʢʦʧʽʶʚʘʥʥʷ ʧʦʧʫʣʷʨʥʠʭ ʚʠʢʦʥʘʚʩʴʢʠʭ ʟʨʘʟʢʽʚ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʝʩʪʨʘʜʥʠʡ ʩʧʽʚ, ʚʦʢʘʣʴʥʘ ʧʝʜʘʛʦʛʽʢʘ, ʪʝʤʙʨ, ʪʝʤʙʨʦʚʘ 

ʽʥʜʠʚʽʜʫʘʣʴʥʽʩʪʴ, ʚʠʢʦʥʘʚʩʴʢʘ ʤʘʥʝʨʘ, ʧʨʦʬʝʩʽʡʥʘ ʧʽʜʛʦʪʦʚʢʘ, ʩʫʯʘʩʥʠʡ ʚʦʢʘʣ. 

 

ʉʫʯʘʩʥʘ ʝʩʪʨʘʜʥʘ ʚʦʢʘʣʴʥʘ ʦʩʚʽʪʘ ʜʝʜʘʣʽ ʙʽʣʴʰʝ ʦʨʽʻʥʪʫʻʪʴʩʷ ʥʝ ʣʠʰʝ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦ ʩʪʘʙʽʣʴʥʦʛʦ ʛʦʣʦʩʫ, ʘ ʡ ʥʘ ʨʦʟʚʠʪʦʢ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ 

ʚʠʢʦʥʘʚʩʴʢʦʾ ʤʘʥʝʨʠ. ɼʣʷ ʝʩʪʨʘʜʥʦʛʦ ʩʧʽʚʘʢʘ ʪʝʤʙʨ ʤʘʻ ʦʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ, 

ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʯʝʨʝʟ ʥʴʦʛʦ ʩʣʫʭʘʯ ʯʘʩʪʦ ʚʧʽʟʥʘʻ ʚʠʢʦʥʘʚʮʷ ʱʝ ʜʦ ʫʩʚʽʜʦʤʣʝʥʥʷ 

ʪʝʢʩʪʫ, ʞʘʥʨʫ ʯʠ ʢʦʤʧʦʟʠʮʽʡʥʦʾ ʩʪʨʫʢʪʫʨʠ ʧʽʩʥʽ. ʗʢʱʦ ʚ ʘʢʘʜʝʤʽʯʥʽʡ ʪʨʘʜʠʮʽʾ 

ʪʨʠʚʘʣʠʡ ʯʘʩ ʜʦʤʽʥʫʚʘʣʦ ʧʨʘʛʥʝʥʥʷ ʜʦ ʥʦʨʤʘʪʠʚʥʦʾ ʢʨʘʩʠ ʟʚʫʯʘʥʥʷ, 

ʚʠʨʽʚʥʷʥʦʩʪʽ ʨʝʛʽʩʪʨʽʚ ʽ ʧʝʚʥʦʾ ʪʝʤʙʨʦʚʦʾ ʦʜʥʦʨʽʜʥʦʩʪʽ, ʪʦ ʝʩʪʨʘʜʥʠʡ ʩʧʽʚ 

ʧʝʨʝʜʙʘʯʘʻ ʽʥʰʠʡ ʪʠʧ ʨʦʙʦʪʠ ʟ ʛʦʣʦʩʦʤ. ʊʫʪ ʚʘʞʣʠʚʠʤʠ ʩʪʘʶʪʴ ʥʝ ʣʠʰʝ 

ʯʠʩʪʦʪʘ ʽʥʪʦʥʫʚʘʥʥʷ, ʜʠʭʘʣʴʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʯʠ ʚʦʢʘʣʴʥʘ ʚʠʪʨʠʚʘʣʽʩʪʴ, ʘ ʡ 

ʟʜʘʪʥʽʩʪʴ ʩʧʽʚʘʢʘ ʩʚʽʜʦʤʦ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʚʣʘʩʥʦʶ ʪʝʤʙʨʦʚʦʶ ʧʘʣʽʪʨʦʶ. 

ʇʨʦʙʣʝʤʘ ʪʝʤʙʨʦʚʦʾ ʽʥʜʠʚʽʜʫʘʣʴʥʦʩʪʽ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʘ ʫ ʥʘʚʯʘʣʴʥʽʡ 

ʧʨʘʢʪʠʮʽ, ʘʜʞʝ ʩʪʫʜʝʥʪ ʝʩʪʨʘʜʥʦʛʦ ʚʦʢʘʣʫ ʯʘʩʪʦ ʧʨʠʭʦʜʠʪʴ ʜʦ ʧʝʜʘʛʦʛʘ ʚʞʝ ʟ 
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ʧʝʚʥʠʤʠ ʩʣʫʭʦʚʠʤʠ ʦʨʽʻʥʪʠʨʘʤʠ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʚʘʞʣʠʚʦ ʨʦʟʛʣʷʜʘʪʠ ʪʝʤʙʨ 

ʥʝ ʷʢ ʥʝʟʤʽʥʥʫ ʧʨʠʨʦʜʥʫ ʜʘʥʽʩʪʴ, ʘ ʷʢ ʷʢʽʩʪʴ, ʱʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʫ ʧʨʦʮʝʩʽ 

ʥʘʚʯʘʥʥʷ. ʇʨʠʨʦʜʥʝ ʟʘʙʘʨʚʣʝʥʥʷ ʛʦʣʦʩʫ ʩʧʨʘʚʜʽ ʻ ʚʠʭʽʜʥʦʶ ʦʩʥʦʚʦʶ, ʦʜʥʘʢ 

ʧʨʦʬʝʩʽʡʥʠʡ ʝʩʪʨʘʜʥʠʡ ʩʧʽʚʘʢ ʤʘʻ ʥʘʚʯʠʪʠʩʷ ʢʝʨʫʚʘʪʠ ʪʝʤʙʨʦʚʠʤʠ ʚʽʜʪʽʥʢʘʤʠ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʤʽʩʪʫ ʪʚʦʨʫ, ʞʘʥʨʫ, ʝʤʦʮʽʡʥʦʛʦ ʩʪʘʥʫ, ʜʠʥʘʤʽʢʠ ʬʨʘʟʠ ʪʘ 

ʜʨʘʤʘʪʫʨʛʽʾ ʚʠʢʦʥʘʥʥʷ. ʊʝʤʙʨ ʤʦʞʝ ʙʫʪʠ ʱʽʣʴʥʠʤ ʘʙʦ ʧʨʦʟʦʨʠʤ, ʤôʷʢʠʤ ʘʙʦ 

ʨʽʟʢʽʰʠʤ, ʥʘʙʣʠʞʝʥʠʤ ʜʦ ʤʦʚʣʝʥʥʷ ʯʠ ʩʧʽʚʦʯʦ ʧʨʦʪʷʞʥʠʤ, ʽʥʪʠʤʥʠʤ ʘʙʦ 

ʚʽʜʢʨʠʪʠʤ. ʉʘʤʝ ʮʷ ʚʘʨʽʘʪʠʚʥʽʩʪʴ ʨʦʙʠʪʴ ʝʩʪʨʘʜʥʝ ʚʦʢʘʣʴʥʝ ʚʠʢʦʥʘʚʩʪʚʦ 

ʛʥʫʯʢʠʤ ʽ ʢʦʤʫʥʽʢʘʪʠʚʥʦ ʚʠʨʘʟʥʠʤ. 

ʋ ʩʫʯʘʩʥʽʡ ʚʦʢʘʣʴʥʽʡ ʧʝʜʘʛʦʛʽʮʽ ʜʣʷ ʧʦʟʥʘʯʝʥʥʷ ʰʠʨʦʢʦʛʦ ʢʦʣʘ 

ʥʝʘʢʘʜʝʤʽʯʥʠʭ ʩʪʠʣʽʚ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʦʥʷʪʪʷ contemporary commercial music 

(ʉʉʄ), ʷʢʠʡ ʙʫʚ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ɼʞʘʥʝʪʪ ʃʦɺʝʪʨʽ ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʘ ʧʦʥʷʪʪʶ 

çʥʝʢʣʘʩʠʯʥʠʡè, ʦʩʢʽʣʴʢʠ ʚʽʥ ʜʦʟʚʦʣʷʻ ʨʦʟʛʣʷʜʘʪʠ ʮʽ ʩʪʠʣʽ ʥʘ çʾʭʥʽʭ ʚʣʘʩʥʠʭ 

ʟʘʩʘʜʘʭè, ʘ ʥʝ ʢʨʽʟʴ ʧʨʠʟʤʫ ʢʣʘʩʠʯʥʦʾ ʚʦʢʘʣʴʥʦʾ ʝʩʪʝʪʠʢʠ [3]. ʋ ʧʨʘʮʽ 

ɯ. ɹʘʨʪʣʝʪʪ ʪʘ ʄ.ʃ.ʅʝʡʩʤʽʪ ʦʢʨʝʤʦ ʥʘʛʦʣʦʰʝʥʦ ʥʘ ʪʦʤʫ, ʱʦ ʧʝʜʘʛʦʛʠ ʩʫʯʘʩʥʦʾ 

ʢʦʤʝʨʮʽʡʥʦʾ ʤʫʟʠʢʠ ʛʦʚʦʨʷʪʴ ʧʨʦ ʧʦʪʨʝʙʫ ʟʙʝʨʝʞʝʥʥʷ ʫ ʩʪʫʜʝʥʪʽʚ çʫʥʽʢʘʣʴʥʦʩʪʽ 

ʟʚʫʯʘʥʥʷ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʭʫʜʦʞʥʴʦʛʦ ʚʠʩʣʦʚʣʝʥʥʷè [1, ʩ. 277]. ʇʝʜʘʛʦʛ ʥʝ 

ʤʘʻ ʟʘʚʜʘʥʥʷ ʟʨʦʙʠʪʠ ʛʦʣʦʩ ʩʪʫʜʝʥʪʘ çʩʭʦʞʠʤè ʥʘ ʧʝʚʥʠʡ ʟʨʘʟʦʢ ʘʙʦ 

ʧʽʜʧʦʨʷʜʢʫʚʘʪʠ ʡʦʛʦ ʻʜʠʥʽʡ ʪʝʤʙʨʦʚʽʡ ʥʦʨʤʽ. ʅʘʚʧʘʢʠ, ʧʨʦʬʝʩʽʡʥʘ ʧʽʜʛʦʪʦʚʢʘ 

ʧʦʚʠʥʥʘ ʜʦʧʦʤʦʛʪʠ ʩʪʫʜʝʥʪʦʚʽ ʟʥʘʡʪʠ ʚʣʘʩʥʠʡ ʛʦʣʦʩ, ʘʣʝ ʥʝ ʚ ʧʦʙʫʪʦʚʦʤʫ 

ʨʦʟʫʤʽʥʥʽ ʮʴʦʛʦ ʚʠʩʣʦʚʫ, ʘ ʷʢ ʨʝʟʫʣʴʪʘʪ ʫʩʚʽʜʦʤʣʝʥʦʾ ʪʝʭʥʽʯʥʦʾ, ʩʣʫʭʦʚʦʾ ʪʘ 

ʽʥʪʝʨʧʨʝʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ. 

ʊʝʤʙʨʦʚʘ ʽʥʜʠʚʽʜʫʘʣʴʥʽʩʪʴ ʬʦʨʤʫʻʪʴʩʷ ʧʦʩʪʫʧʦʚʦ. ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ 

ʧʝʜʘʛʦʛ ʤʘʻ ʚʠʷʚʠʪʠ ʧʨʠʨʦʜʥʽ ʷʢʦʩʪʽ ʛʦʣʦʩʫ ʩʪʫʜʝʥʪʘ: ʜʽʘʧʘʟʦʥ, ʟʨʫʯʥʫ 

ʪʝʩʠʪʫʨʫ, ʪʠʧʦʚʫ ʤʦʚʣʝʥʥʻʚʫ ʽʥʪʦʥʘʮʽʶ, ʭʘʨʘʢʪʝʨ ʧʨʠʨʦʜʥʦʛʦ ʚʽʙʨʘʪʦ, 

ʱʽʣʴʥʽʩʪʴ ʩʝʨʝʜʥʴʦʛʦ ʨʝʛʽʩʪʨʫ, ʣʝʛʢʽʩʪʴ ʘʙʦ ʥʘʧʨʫʞʝʥʽʩʪʴ ʧʝʨʝʭʦʜʽʚ, ʩʭʠʣʴʥʽʩʪʴ 

ʜʦ ʤôʷʢʦʛʦ ʯʠ ʙʽʣʴʰ ʩʬʦʢʫʩʦʚʘʥʦʛʦ ʟʚʫʯʘʥʥʷ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʚʘʞʣʠʚʦ ʥʝ 

ʧʦʩʧʽʰʘʪʠ ʟ çʧʝʨʝʨʦʙʣʝʥʥʷʤè ʛʦʣʦʩʫ. ʏʘʩʪʦ ʪʝ, ʱʦ ʩʪʫʜʝʥʪ ʩʧʨʠʡʤʘʻ ʷʢ 

ʥʝʜʦʣʽʢ, ʤʦʞʝ ʩʪʘʪʠ ʯʘʩʪʠʥʦʶ ʡʦʛʦ ʤʘʡʙʫʪʥʴʦʾ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʤʘʥʝʨʠ, ʷʢʱʦ 

ʧʝʜʘʛʦʛ ʟʥʘʡʜʝ ʜʣʷ ʮʽʻʾ ʷʢʦʩʪʽ ʧʨʘʚʠʣʴʥʝ ʪʝʭʥʽʯʥʝ ʡ ʭʫʜʦʞʥʻ ʩʧʨʷʤʫʚʘʥʥʷ. 
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ɼʨʫʛʠʡ ʝʪʘʧ ʧʦʚôʷʟʘʥʠʡ ʽʟ ʨʦʟʚʠʪʢʦʤ ʪʝʭʥʽʯʥʦʾ ʢʝʨʦʚʘʥʦʩʪʽ ʪʝʤʙʨʫ. 

ɯʥʜʠʚʽʜʫʘʣʴʥʽʩʪʴ ʥʝ ʤʦʞʝ ʙʫʜʫʚʘʪʠʩʷ ʣʠʰʝ ʥʘ ʽʥʪʫʾʮʽʾ ʘʙʦ ʚʠʧʘʜʢʦʚʦʤʫ 

ʟʚʫʢʦʚʦʤʫ ʝʬʝʢʪʽ. ʗʢʱʦ ʩʧʽʚʘʢ ʧʨʘʛʥʝ ʜʦ ʤôʷʢʦʛʦ, ʽʥʪʠʤʥʦʛʦ ʟʚʫʯʘʥʥʷ, ʚʽʥ ʤʘʻ 

ʨʦʟʫʤʽʪʠ, ʷʢ ʟʙʝʨʝʛʪʠ ʜʠʭʘʣʴʥʠʡ ʢʦʥʪʨʦʣʴ ʽ ʪʦʯʥʽʩʪʴ ʽʥʪʦʥʫʚʘʥʥʷ. ʗʢʱʦ ʡʜʝʪʴʩʷ 

ʧʨʦ ʷʩʢʨʘʚʠʡ, ʱʽʣʴʥʠʡ ʪʝʤʙʨ, ʥʝʦʙʭʽʜʥʦ ʫʥʠʢʥʫʪʠ ʬʦʨʩʫʚʘʥʥʷ. ʗʢʱʦ ʩʪʫʜʝʥʪ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʨʠʜʠʭ, ʩʫʙʪʦʥ ʘʙʦ ʬʘʣʴʮʝʪʥʠʡ ʚʽʜʪʽʥʦʢ, ʮʽ ʧʨʠʡʦʤʠ ʤʘʶʪʴ ʙʫʪʠ 

ʥʝ ʦʟʥʘʢʦʶ ʚʪʨʘʪʠ ʦʧʦʨʠ, ʘ ʫʩʚʽʜʦʤʣʝʥʠʤʠ ʟʘʩʦʙʘʤʠ ʚʠʨʘʟʥʦʩʪʽ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʧʝʜʘʛʦʛʽʯʥʘ ʨʦʙʦʪʘ ʟ ʪʝʤʙʨʦʤ ʟʘʚʞʜʠ ʧʝʨʝʙʫʚʘʻ ʥʘ ʤʝʞʽ ʤʽʞ ʟʙʝʨʝʞʝʥʥʷʤ 

ʧʨʠʨʦʜʥʦʾ ʩʚʦʻʨʽʜʥʦʩʪʽ ʡ ʬʦʨʤʫʚʘʥʥʷʤ ʧʨʦʬʝʩʽʡʥʦʾ ʜʠʩʮʠʧʣʽʥʠ ʛʦʣʦʩʫ. 

ʊʨʝʪʽʡ ʝʪʘʧ ï ʮʝ ʟʚôʷʟʦʢ ʪʝʤʙʨʫ ʟʽ ʩʪʠʣʝʤ. ʆʜʠʥ ʽ ʪʦʡ ʩʘʤʠʡ ʛʦʣʦʩ ʤʦʞʝ 

ʧʦ-ʨʽʟʥʦʤʫ ʟʚʫʯʘʪʠ ʚ ʧʦʧ-ʙʘʣʘʜʽ, ʜʞʘʟʦʚʽʡ ʢʦʤʧʦʟʠʮʽʾ, ʨʦʢ ʪʚʦʨʽ. ʋ ʢʦʞʥʦʤʫ ʟ 

ʮʠʭ ʚʠʧʘʜʢʽʚ ʟʤʽʥʶʻʪʴʩʷ ʥʝ ʣʠʰʝ ʜʠʥʘʤʽʢʘ ʯʠ ʭʘʨʘʢʪʝʨ ʬʨʘʟʫʚʘʥʥʷ, ʘ ʡ ʩʘʤʘ 

ʪʝʤʙʨʦʚʘ ʧʦʚʝʜʽʥʢʘ ʛʦʣʦʩʫ. ʋ ʮʴʦʤʫ ʘʩʧʝʢʪʽ ʧʦʢʘʟʦʚʠʤ ʻ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ɯ. ɹʘʨʪʣʝʪʪ ʪʘ ʄ. ʃ. ʅʝʡʩʤʽʪ ʧʨʦ ʪʝ, ʱʦ ʧʝʜʘʛʦʛʠ CCM ʨʦʟʚʠʚʘʶʪʴ ʫ ʩʦʙʽ 

çʢʨʠʪʠʯʥʽ ʩʣʫʭʦʚʽ ʥʘʚʠʯʢʠè, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʪʠʣʴʦʚʠʭ ʝʣʝʤʝʥʪʽʚ, 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʝʧʝʨʪʫʘʨʫ, ʥʶʘʥʩʽʚ ʟʚʫʢʦʫʪʚʦʨʝʥʥʷ, ʚʦʢʘʣʴʥʠʭ ʧʨʠʢʨʘʩ ʽ 

ʩʪʠʣʴʦʚʠʭ ʚʦʢʘʣʴʥʠʭ ʝʬʝʢʪʽʚ [1, ʩ. 277]. ɼʣʷ ʚʠʢʣʘʜʘʯʘ ʝʩʪʨʘʜʥʦʛʦ ʩʧʽʚʫ ʪʘʢʘ 

ʩʣʫʭʦʚʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʻ ʦʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʧʨʦʬʝʩʽʡʥʠʭ ʫʤʦʚ. ɺʽʥ ʤʘʻ ʯʫʪʠ ʥʝ 

ʣʠʰʝ ʪʝ, ʯʠ ʩʪʫʜʝʥʪ çʧʦʪʨʘʧʣʷʻ ʚ ʥʦʪʠè, ʘ ʡ ʪʝ, ʷʢ ʩʘʤʝ ʦʨʛʘʥʽʟʦʚʘʥʠʡ ʟʚʫʢ: ʯʠ 

ʥʝ ʟʘʪʠʩʥʝʥʠʡ ʚʽʥ, ʯʠ ʚʽʜʧʦʚʽʜʘʻ ʪʝʤʙʨ ʞʘʥʨʫ, ʯʠ ʥʝ ʻ ʤʘʥʝʨʘ ʰʪʫʯʥʦ 

ʟʘʧʦʟʠʯʝʥʦʶ, ʯʠ ʟʙʝʨʽʛʘʻʪʴʩʷ ʧʨʠʨʦʜʥʽʩʪʴ ʬʨʘʟʠ. 

ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʦ ʨʦʟʤʝʞʦʚʫʚʘʪʠ ʧʦʥʷʪʪʷ ʪʝʭʥʽʢʠ ʡ ʩʪʠʣʶ. ɽ. ɹʝʥʩʦʥ 

ʧʨʦʧʦʥʫʻ ʚʜʘʣʝ ʜʣʷ ʚʦʢʘʣʴʥʦʾ ʧʝʜʘʛʦʛʽʢʠ ʚʠʟʥʘʯʝʥʥʷ: ʪʝʭʥʽʢʘ ï ʮʝ ʪʝ, ʷʢ ʩʧʽʚʘʢ 

ʩʪʚʦʨʶʻ ʙʘʞʘʥʠʡ ʟʚʫʢ ʛʦʣʦʩʦʤ, ʘ ʩʪʠʣʴ ï ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʠʚʯʝʥʠʭ ʪʝʭʥʽʢ ʫ 

ʤʫʟʠʯʥʦʤʫ ʨʝʧʝʨʪʫʘʨʽ [2, ʩ. 20]. ʎʝ ʨʦʟʤʝʞʫʚʘʥʥʷ ʜʦʧʦʤʘʛʘʻ ʪʦʯʥʽʰʝ ʟʨʦʟʫʤʽʪʠ 

ʤʽʩʮʝ ʪʝʤʙʨʫ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ. ʊʝʤʙʨ ʚʠʥʠʢʘʻ ʪʘʤ, ʜʝ ʪʝʭʥʽʯʥʠʡ ʩʧʦʩʽʙ 

ʟʚʫʢʦʫʪʚʦʨʝʥʥʷ ʧʦʯʠʥʘʻ ʧʨʘʮʶʚʘʪʠ ʥʘ ʭʫʜʦʞʥʽʡ ʟʤʽʩʪ. ʊʦʤʫ ʩʪʫʜʝʥʪ ʤʘʻ ʥʝ 

ʧʨʦʩʪʦ ʥʘʚʯʠʪʠʩʷ çʨʦʙʠʪʠè ʧʝʚʥʠʡ ʟʚʫʢ, ʘ ʟʨʦʟʫʤʽʪʠ, ʥʘʚʽʱʦ ʩʘʤʝ ʮʝʡ ʟʚʫʢ 

ʧʦʪʨʽʙʝʥ ʫ ʢʦʥʢʨʝʪʥʽʡ ʧʽʩʥʽ. ʇʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ ʥʘʜ ʪʝʤʙʨʦʚʦʶ 

ʽʥʜʠʚʽʜʫʘʣʴʥʽʩʪʶ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʯʝʨʝʟ ʢʽʣʴʢʘ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʧʨʷʤʽʚ. 
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ʇʝʨʰʠʡ ï ʨʦʙʦʪʘ ʟ ʤʦʚʣʝʥʥʻʚʦʶ ʦʩʥʦʚʦʶ ʛʦʣʦʩʫ. 

ɽʩʪʨʘʜʥʠʡ ʩʧʽʚ ʯʘʩʪʦ ʟʙʝʨʽʛʘʻ ʟʚôʷʟʦʢ ʽʟ ʧʨʠʨʦʜʥʦʶ ʽʥʪʦʥʘʮʽʻʶ ʤʦʚʣʝʥʥʷ, 

ʪʦʤʫ ʧʝʜʘʛʦʛ ʤʘʻ ʫʚʘʞʥʦ ʩʪʘʚʠʪʠʩʷ ʜʦ ʪʦʛʦ, ʷʢ ʩʪʫʜʝʥʪ ʛʦʚʦʨʠʪʴ, ʷʢʽ 

ʽʥʪʦʥʘʮʽʡʥʽ ʤʦʜʝʣʽ ʻ ʜʣʷ ʥʴʦʛʦ ʦʨʛʘʥʽʯʥʠʤʠ, ʷʢ ʚʽʥ ʚʠʤʦʚʣʷʻ ʧʨʠʛʦʣʦʩʥʽ, 

ʥʘʩʢʽʣʴʢʠ ʧʨʠʨʦʜʥʦ ʧʦʻʜʥʫʻ ʩʣʦʚʦ ʡ ʟʚʫʢ. ɼʨʫʛʠʡ ʥʘʧʨʷʤ ï ʨʦʙʦʪʘ ʟ ʨʝʛʽʩʪʨʘʤʠ 

ʪʘ ʾʭ ʧʝʨʝʭʦʜʘʤʠ. ʈʽʟʢʽ ʘʙʦ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʽ ʨʝʛʽʩʪʨʦʚʽ ʟʤʽʥʠ ʤʦʞʫʪʴ 

ʧʦʨʫʰʫʚʘʪʠ ʮʽʣʽʩʥʽʩʪʴ ʪʝʤʙʨʦʚʦʛʦ ʦʙʨʘʟʫ, ʪʦʜʽ ʷʢ ʛʥʫʯʢʝ ʚʦʣʦʜʽʥʥʷ ʨʝʛʽʩʪʨʦʚʠʤ 

ʙʘʣʘʥʩʦʤ ʜʘʻ ʩʪʫʜʝʥʪʦʚʽ ʰʠʨʰʫ ʧʘʣʽʪʨʫ ʚʠʨʘʟʥʦʩʪʽ. ʊʨʝʪʽʡ ʥʘʧʨʷʤ ï ʨʦʙʦʪʘ ʟ 

ʜʠʥʘʤʽʢʦʶ: ʪʝʤʙʨ ʟʤʽʥʶʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʩʠʣʠ ʟʚʫʢʘ, ʘʣʝ ʛʫʯʥʽʩʪʴ ʥʝ ʧʦʚʠʥʥʘ 

ʩʪʘʚʘʪʠ ʻʜʠʥʠʤ ʟʘʩʦʙʦʤ ʝʤʦʮʽʡʥʦʛʦ ʚʧʣʠʚʫ. 

ʏʝʪʚʝʨʪʠʡ ʥʘʧʨʷʤ ʧʦʚôʷʟʘʥʠʡ ʽʟ ʨʦʟʚʠʪʢʦʤ ʽʥʪʝʨʧʨʝʪʘʮʽʡʥʦʾ 

ʩʘʤʦʩʪʽʡʥʦʩʪʽ. ʉʪʫʜʝʥʪ ʤʘʻ ʧʦʩʪʫʧʦʚʦ ʥʘʚʯʠʪʠʩʷ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘ ʟʘʧʠʪʘʥʥʷ: 

ʯʦʤʫ ʩʘʤʝ ʪʘʢ ʟʚʫʯʠʪʴ ʮʷ ʬʨʘʟʘ, ʯʦʤʫ ʪʫʪ ʧʦʪʨʽʙʝʥ ʤôʷʢʰʠʡ ʪʝʤʙʨ, ʯʦʤʫ 

ʢʫʣʴʤʽʥʘʮʽʷ ʚʠʤʘʛʘʻ ʙʽʣʴʰʦʾ ʱʽʣʴʥʦʩʪʽ ʟʚʫʢʘ, ʯʦʤʫ ʧʝʚʥʠʡ ʧʨʠʡʦʤ ʫ ʮʽʡ ʧʽʩʥʽ 

ʜʦʨʝʯʥʠʡ, ʘ ʚ ʽʥʰʽʡ ï ʥʘʜʤʽʨʥʠʡ. 

ʊʘʢʘ ʨʦʙʦʪʘ ʬʦʨʤʫʻ ʥʝ ʣʠʰʝ ʚʦʢʘʣʴʥʽ ʥʘʚʠʯʢʠ, ʘ ʡ ʚʠʢʦʥʘʚʩʴʢʝ ʤʠʩʣʝʥʥʷ. 

ʊʝʤʙʨʦʚʘ ʽʥʜʠʚʽʜʫʘʣʴʥʽʩʪʴ ʫ ʮʴʦʤʫ ʨʘʟʽ ʩʪʘʻ ʥʝ ʚʠʧʘʜʢʦʚʦʶ ʦʩʦʙʣʠʚʽʩʪʶ 

ʛʦʣʦʩʫ, ʘ ʩʧʦʩʦʙʦʤ ʭʫʜʦʞʥʴʦʛʦ ʤʠʩʣʝʥʥʷ ʩʧʽʚʘʢʘ. 

ʆʢʨʝʤʫ ʫʚʘʛʫ ʚʘʨʪʦ ʧʨʠʜʽʣʠʪʠ ʧʨʦʙʣʝʤʽ ʥʘʩʣʽʜʫʚʘʥʥʷ. ʋ ʥʘʚʯʘʣʴʥʦʤʫ 

ʧʨʦʮʝʩʽ ʚʦʥʦ ʤʦʞʝ ʤʘʪʠ ʧʦʟʠʪʠʚʥʫ ʬʫʥʢʮʽʶ, ʘʜʞʝ ʯʝʨʝʟ ʥʘʩʣʽʜʫʚʘʥʥʷ ʩʪʫʜʝʥʪ 

ʯʘʩʪʦ ʟʥʘʡʦʤʠʪʴʩʷ ʟʽ ʩʪʠʣʝʤ, ʟʘʩʚʦʶʻ ʽʥʪʦʥʘʮʽʡʥʽ ʤʦʜʝʣʽ, ʨʠʪʤʽʯʥʽ ʬʦʨʤʫʣʠ, 

ʪʠʧʠ ʬʨʘʟʫʚʘʥʥʷ. ʆʜʥʘʢ ʧʝʜʘʛʦʛ ʤʘʻ ʚʯʘʩʥʦ ʧʝʨʝʚʝʩʪʠ ʥʘʩʣʽʜʫʚʘʥʥʷ ʚ 

ʘʥʘʣʽʪʠʯʥʫ ʧʣʦʱʠʥʫ. 

ɺʘʞʣʠʚʦ ʥʝ ʧʨʦʩʪʦ ʧʦʚʪʦʨʠʪʠ ʟʚʫʯʘʥʥʷ ʚʽʜʦʤʦʛʦ ʚʠʢʦʥʘʚʮʷ, ʘ ʟʨʦʟʫʤʽʪʠ, 

ʟ ʷʢʠʭ ʪʝʭʥʽʯʥʠʭ ʽ ʭʫʜʦʞʥʽʭ ʝʣʝʤʝʥʪʽʚ ʚʦʥʦ ʩʢʣʘʜʘʻʪʴʩʷ. ʊʦʜʽ ʢʦʧʽʶʚʘʥʥʷ 

ʧʦʩʪʫʧʦʚʦ ʧʦʩʪʫʧʘʻʪʴʩʷ ʤʽʩʮʝʤ ʩʚʽʜʦʤʦʤʫ ʚʠʙʦʨʫ, ʘ ʩʪʫʜʝʥʪ ʧʦʯʠʥʘʻ 

ʬʦʨʤʫʚʘʪʠ ʚʣʘʩʥʫ ʤʘʥʝʨʫ. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ɯ. ɹʘʨʪʣʝʪʪ ʪʘ ʄ. ʃ. ʅʝʡʩʤʽʪ ʪʘʢʦʞ ʧʽʜʢʨʝʩʣʝʥʦ ʧʦʪʨʝʙʫ ʫ 

ʚʦʢʘʣʴʥʽʡ ʩʚʦʙʦʜʽ, ʷʢʫ ʘʚʪʦʨʢʠ ʧʦʷʩʥʶʶʪʴ ʷʢ çʟʜʦʨʦʚʠʡ ʽ ʛʥʫʯʢʠʡ ʛʦʣʦʩ ʧʽʜ ʯʘʩ 

ʚʠʨʘʞʝʥʥʷ ʩʧʝʮʠʬʽʯʥʠʭ ʩʪʠʣʴʦʚʠʭ ʝʬʝʢʪʽʚè [1, ʩ. 277]. ʆʨʠʛʽʥʘʣʴʥʽʩʪʴ 
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ʟʚʫʯʘʥʥʷ ʥʝ ʧʦʚʠʥʥʘ ʜʦʩʷʛʘʪʠʩʷ ʮʽʥʦʶ ʥʘʧʨʫʞʝʥʥʷ, ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʦʾ 

ʭʨʠʧʢʦʩʪʽ, ʥʘʜʤʽʨʥʦʛʦ ʪʠʩʢʫ ʘʙʦ ʚʪʨʘʪʠ ʚʦʢʘʣʴʥʦʾ ʩʚʦʙʦʜʠ. ʗʢʱʦ ʪʝʤʙʨ ʻ 

ʚʧʽʟʥʘʚʘʥʠʤ, ʘʣʝ ʬʦʨʤʫʻʪʴʩʷ ʯʝʨʝʟ ʥʝʙʝʟʧʝʯʥʫ ʟʚʠʯʢʫ, ʧʝʜʘʛʦʛ ʤʘʻ ʟʥʘʡʪʠ 

ʩʧʦʩʽʙ ʟʙʝʨʝʛʪʠ ʭʫʜʦʞʥʽʡ ʭʘʨʘʢʪʝʨ ʟʚʫʯʘʥʥʷ ʡ ʚʦʜʥʦʯʘʩ ʧʝʨʝʚʝʩʪʠ ʡʦʛʦ ʫ 

ʟʜʦʨʦʚʽʰʫ ʪʝʭʥʽʯʥʫ ʢʦʦʨʜʠʥʘʮʽʶ. 

ʇʨʦʬʝʩʽʡʥʘ ʧʽʜʛʦʪʦʚʢʘ ʝʩʪʨʘʜʥʦʛʦ ʚʦʢʘʣʽʩʪʘ ʤʘʻ ʚʨʘʭʦʚʫʚʘʪʠ ʱʝ ʦʜʥʫ 

ʚʘʞʣʠʚʫ ʦʙʩʪʘʚʠʥʫ: ʩʫʯʘʩʥʘ ʤʫʟʠʯʥʘ ʢʫʣʴʪʫʨʘ ʮʽʥʫʻ ʽʥʜʠʚʽʜʫʘʣʴʥʽʩʪʴ, ʘʣʝ 

ʰʚʠʜʢʦ ʧʝʨʝʪʚʦʨʶʻ ʾʾ ʥʘ ʰʘʙʣʦʥ. ʊʝ, ʱʦ ʩʧʦʯʘʪʢʫ ʟʜʘʻʪʴʩʷ ʦʩʦʙʠʩʪʦʶ 

ʤʘʥʝʨʦʶ, ʤʦʞʝ ʩʪʘʪʠ ʥʘʙʦʨʦʤ ʫʧʽʟʥʘʚʘʥʠʭ ʢʣʽʰʝ: ʦʜʥʘʢʦʚʽ ʧʨʠʜʠʭʠ, ʦʜʥʘʢʦʚʽ 

ʤʝʣʽʟʤʠ, ʦʜʥʘʢʦʚʽ ʪʝʤʙʨʦʚʽ ʟʘʪʝʤʥʝʥʥʷ, ʦʜʥʘʢʦʚʽ ʢʫʣʴʤʽʥʘʮʽʡʥʽ ʧʨʠʡʦʤʠ. 

ʉʪʫʜʝʥʪ ʧʦʚʠʥʝʥ ʯʫʪʠ, ʢʦʣʠ ʧʨʠʡʦʤ ʩʧʨʘʚʜʽ ʨʦʟʢʨʠʚʘʻ ʟʤʽʩʪ, ʘ ʢʦʣʠ ʣʠʰʝ 

ʧʨʠʢʨʘʰʘʻ ʬʨʘʟʫ ʘʙʦ ʽʤʽʪʫʻ ʧʦʧʫʣʷʨʥʫ ʤʘʥʝʨʫ. 

ʆʪʞʝ, ʬʦʨʤʫʚʘʥʥʷ ʪʝʤʙʨʦʚʦʾ ʽʥʜʠʚʽʜʫʘʣʴʥʦʩʪʽ ʝʩʪʨʘʜʥʦʛʦ ʚʦʢʘʣʽʩʪʘ ʻ 

ʩʢʣʘʜʥʠʤ ʧʝʜʘʛʦʛʽʯʥʠʤ ʧʨʦʮʝʩʦʤ, ʫ ʷʢʦʤʫ ʧʦʻʜʥʫʶʪʴʩʷ ʧʨʠʨʦʜʥʽ ʛʦʣʦʩʦʚʽ ʜʘʥʽ, 

ʪʝʭʥʽʯʥʘ ʧʽʜʛʦʪʦʚʢʘ, ʩʪʠʣʴʦʚʝ ʤʠʩʣʝʥʥʷ, ʩʣʫʭʦʚʠʡ ʢʦʥʪʨʦʣʴ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʡʥʘ 

ʩʘʤʦʩʪʽʡʥʽʩʪʴ. ʊʝʤʙʨ ʫ ʩʫʯʘʩʥʦʤʫ ʝʩʪʨʘʜʥʦʤʫ ʩʧʽʚʽ ʥʝ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʣʠʰʝ 

ʷʢ çʢʦʣʽʨè ʛʦʣʦʩʫ. ɺʽʥ ʻ ʟʘʩʦʙʦʤ ʢʦʤʫʥʽʢʘʮʽʾ, ʟʥʘʢʦʤ ʚʠʢʦʥʘʚʩʴʢʦʾ ʦʩʦʙʠʩʪʦʩʪʽ 

ʪʘ ʚʘʞʣʠʚʠʤ ʯʠʥʥʠʢʦʤ ʭʫʜʦʞʥʴʦʾ ʧʝʨʝʢʦʥʣʠʚʦʩʪʽ. ɿʘʚʜʘʥʥʷ ʧʝʜʘʛʦʛʘ ʧʦʣʷʛʘʻ 

ʥʝ ʚ ʪʦʤʫ, ʱʦʙ ʫʥʽʬʽʢʫʚʘʪʠ ʛʦʣʦʩ ʩʪʫʜʝʥʪʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʝʚʥʦʛʦ ʥʦʨʤʘʪʠʚʥʦʛʦ 

ʟʨʘʟʢʘ, ʘ ʚ ʪʦʤʫ, ʱʦʙ ʜʦʧʦʤʦʛʪʠ ʡʦʤʫ ʫʩʚʽʜʦʤʠʪʠ ʚʣʘʩʥʽ ʪʝʤʙʨʦʚʽ ʨʝʩʫʨʩʠ, 

ʨʦʟʰʠʨʠʪʠ ʾʭʥʶ ʚʠʨʘʟʦʚʫ ʧʘʣʽʪʨʫ ʪʘ ʥʘʚʯʠʪʠʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʙʝʟ ʰʢʦʜʠ 

ʜʣʷ ʛʦʣʦʩʦʚʦʛʦ ʟʜʦʨʦʚôʷ. 

ʉʘʤʝ ʪʦʤʫ ʚ ʩʫʯʘʩʥʽʡ ʝʩʪʨʘʜʥʽʡ ʚʦʢʘʣʴʥʽʡ ʦʩʚʽʪʽ ʨʦʙʦʪʘ ʟ ʪʝʤʙʨʦʤ ʤʘʻ 

ʙʫʪʠ ʥʝ ʜʨʫʛʦʨʷʜʥʠʤ ʥʘʩʣʽʜʢʦʤ ʪʝʭʥʽʯʥʠʭ ʚʧʨʘʚ, ʘ ʦʜʥʠʤ ʽʟ ʮʝʥʪʨʘʣʴʥʠʭ 

ʥʘʧʨʷʤʽʚ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ. ʄʝʪʦʶ ʪʘʢʦʛʦ ʥʘʚʯʘʥʥʷ ʻ ʥʝ ʣʠʰʝ ʷʢʽʩʥʝ 

ʚʠʢʦʥʘʥʥʷ ʦʢʨʝʤʦʛʦ ʪʚʦʨʫ, ʘ ʩʪʘʥʦʚʣʝʥʥʷ ʚʠʢʦʥʘʚʮʷ, ʯʠʡ ʛʦʣʦʩ ʤʘʻ ʚʣʘʩʥʫ 

ʭʫʜʦʞʥʶ ʣʦʛʽʢʫ, ʩʪʠʣʴʦʚʫ ʛʥʫʯʢʽʩʪʴ ʽ ʚʧʽʟʥʘʚʘʥʫ ʽʥʜʠʚʽʜʫʘʣʴʥʽʩʪʴ. 
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ʇʉʀʍʆʃʆɻɯʏʅɯ ʏʀʅʅʀʂʀ ɺɯɼʅʆɺʃɽʅʅʗ ʉʆʎɯɸʃʔʅʆɰ 

ɸɼɸʇʊʀɺʅʆʉʊɯ ʇɯɼʃɯʊʂɯɺ ɺ ʋʄʆɺɸʍ ɺʆɭʅʅʆɻʆ ʉʊɸʅʋ 

 

ɹʦʨʠʩʝʥʢʦ ʅʘʪʘʣʽʷ ʆʣʝʢʩʘʥʜʨʽʚʥʘ 

ɸʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʩʦʮʽʘʣʴʥʦʾ ʨʦʙʦʪʠ ʪʘ ʽʥʢʣʶʟʠʚʥʦʾ ʦʩʚʽʪʠ 

ɹʝʨʜʷʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ɿʘʧʦʨʽʞʞʷ 

ɹʝʨʜʷʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʌʽʣʴ ɺʽʢʪʦʨʽʷ 

ʤʘʛʽʩʪʨ 

 

ɸʥʦʪʘʮʽʷ. ʋ ʩʪʘʪʪʽ ʥʘʜʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʙʽʙʣʽʦʩʝʤʘʥʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ 

ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ, ʧʨʠʩʚʷʯʝʥʦʾ ʜʦʩʣʽʜʞʝʥʥʷʤ ʩʪʦʩʦʚʥʦ ʧʩʠʭʦʣʦʛʽʯʥʠʭ 

ʯʠʥʥʠʢʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʫʩʧʽʰʥʦʾ ʩʦʮʽʘʣʽʟʘʮʽʾ ʧʽʜʣʽʪʢʽʚ ʚ ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ 

ʩʪʘʥʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ. ʉʦʮʽʘʣʽʟʘʮʽʷ ʧʽʜʣʽʪʢʽʚ, ʧʩʠʭʦʣʦʛʽʯʥʽ ʯʠʥʥʠʢʠ, ʚʦʻʥʥʠʡ 

ʩʪʘʥ. 

 

ʇʝʨʽʦʜ ʜʦʨʦʩʣʽʰʘʥʥʷ ʻ ʢʨʠʪʠʯʥʠʤ ʝʪʘʧʦʤ ʫ ʩʪʘʥʦʚʣʝʥʥʽ ʩʚʽʪʦʛʣʷʜʫ, 

ʩʠʩʪʝʤʠ ʮʽʥʥʦʩʪʝʡ ʪʘ ʩʦʮʽʘʣʴʥʠʭ ʢʦʤʧʝʪʝʥʮʽʡ ʦʩʦʙʠʩʪʦʩʪʽ. ʇʨʦʪʝ ʟʙʨʦʡʥʠʡ 

ʢʦʥʬʣʽʢʪ ʜʦʢʦʨʽʥʥʦ ʟʤʽʥʶʻ ʪʨʘʻʢʪʦʨʽʶ ʮʴʦʛʦ ʨʦʟʚʠʪʢʫ. ʈʝʘʣʽʾ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ 

ʩʪʘʶʪʴ ʜʞʝʨʝʣʦʤ ʢʦʤʧʣʝʢʩʥʠʭ ʧʩʠʭʦʩʦʮʽʘʣʴʥʠʭ ʚʠʢʣʠʢʽʚ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʧʦʟʥʘʯʘʶʪʴʩʷ ʥʘ ʧʨʦʮʝʩʽ ʽʥʪʝʛʨʘʮʽʾ ʧʽʜʣʽʪʢʽʚ ʫ ʩʫʩʧʽʣʴʩʪʚʦ. ɼʦʜʘʪʢʦʚʠʤ 

ʥʝʛʘʪʠʚʥʠʤ ʬʘʢʪʦʨʦʤ ʚʠʩʪʫʧʘʻ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ: ʧʝʨʝʭʽʜ 

ʥʘ ʜʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ ʘʙʦ ʧʝʨʝʨʚʠ ʚ ʦʩʚʽʪʽ ʦʙʤʝʞʫʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʞʠʚʦʾ 

ʚʟʘʻʤʦʜʽʾ ʟ ʦʜʥʦʣʽʪʢʘʤʠ ʪʘ ʚʯʠʪʝʣʷʤʠ [1, ʩ. 44].. 

ɺʽʜʯʫʪʪʷ ʧʦʩʪʽʡʥʦʾ ʥʝʙʝʟʧʝʢʠ ʪʘ ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʦʩʪʽ ʤʘʡʙʫʪʥʴʦʛʦ 

ʧʽʜʚʠʱʫʻ ʨʠʟʠʢʠ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʯʫʞʝʥʦʩʪʽ, ʝʤʦʮʽʡʥʦʛʦ ʚʠʩʥʘʞʝʥʥʷ ʪʘ 

ʚʠʥʠʢʥʝʥʥʷ ʜʝʚʽʘʥʪʥʠʭ ʬʦʨʤ ʧʦʚʝʜʽʥʢʠ. ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ, ʢʨʠʪʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ 

ʥʘʙʫʚʘʻ ʜʦʩʣʽʜʞʝʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʨʝʩʫʨʩʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʘʜʘʧʪʘʮʽʶ ʤʦʣʦʜʽ, ʪʘ ʧʦʰʫʢ ʜʽʻʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʩʠʭʦʩʦʮʽʘʣʴʥʦʛʦ ʩʫʧʨʦʚʦʜʫ ʚ 
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ʢʨʠʟʦʚʠʭ ʫʤʦʚʘʭ. [10, ʩ. 110].. 

ʅʘʫʢʦʚʝ ʧʽʜˇʨʫʥʪʷ ʚʠʚʯʝʥʥʷ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʘʩʧʝʢʪʽʚ ʩʦʮʽʘʣʽʟʘʮʽʾ ʧʽʜʣʽʪʢʽʚ 

ʧʽʜ ʯʘʩ ʚʽʡʥʠ ʧʨʝʜʩʪʘʚʣʝʥʝ ʫ ʜʦʨʦʙʢʘʭ ʯʠʩʣʝʥʥʠʭ ʜʦʩʣʽʜʥʠʢʽʚ. ɿʦʢʨʝʤʘ, 

ʪʝʦʨʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʧʨʦʮʝʩʫ ʩʦʮʽʘʣʽʟʘʮʽʾ ʚ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʩʠʪʫʘʮʽʷʭ ʟʜʽʡʩʥʠʣʠ 

ʊ. ʇʽʨʦʞʝʥʢʦ, ʅ. ʃʠʪʚʠʥʝʥʢʦ ʪʘ ɯ. ɿʷʟʶʥ. ʊʨʘʥʩʬʦʨʤʘʮʽʾ ʝʤʦʮʽʡʥʦʛʦ ʩʪʘʥʫ 

ʧʽʜʣʽʪʢʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʚ ʫʤʦʚʘʭ ʙʦʡʦʚʠʭ ʜʽʡ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʬʦʢʫʩʽ ʫʚʘʛʠ 

ʉ. ʄʘʢʩʠʤʝʥʢʘ, ʆ. ʉʢʨʠʧʥʠʢʘ ʪʘ ɯ. ɭʨʤʘʢʦʚʘ. ʇʠʪʘʥʥʷʤ ʨʦʟʚʠʪʢʫ 

ʨʝʟʠʣʽʻʥʪʥʦʩʪʽ ʷʢ ʙʘʟʦʚʦʛʦ ʤʝʭʘʥʽʟʤʫ ʘʜʘʧʪʘʮʽʾ ʧʨʠʩʚʷʯʝʥʽ ʧʨʘʮʽ ʊ. ʊʢʘʯ, 

ʆ. ʏʘʙʘʥʘ ʪʘ ɸ. ʐʠʷʥ. ɿʥʘʯʫʱʽʩʪʴ ʝʤʦʮʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʪʘ ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ 

ʥʘʚʠʯʦʢ ʜʣʷ ʫʩʧʽʰʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʚʠʩʚʽʪʣʝʥʦ ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ ɺ. ʇʘʥʢʘ, 

ʅ. ʏʝʧʝʣʻʚʦʾ ʪʘ ʖ. ʂʣʦʧʦʪʠ. ʆʢʨʽʤ ʪʦʛʦ, ʩʪʨʘʪʝʛʽʾ ʥʘʜʘʥʥʷ 

ʩʦʮʽʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʜʦʧʦʤʦʛʠ ʤʦʣʦʜʽ ʚ ʫʤʦʚʘʭ ʩʫʩʧʽʣʴʥʠʭ ʧʦʪʨʷʩʽʥʴ 

ʘʢʪʠʚʥʦ ʨʦʟʨʦʙʣʷʶʪʴ ʆ. ɹʝʟʧʘʣʴʢʦ, ʃ. ʂʘʨʘʤʫʰʢʘ ʪʘ ʽʥʰʽ ʬʘʭʽʚʮʽ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʋʟʘʛʘʣʴʥʠʪʠ ʩʫʯʘʩʥʽ ʣʽʪʝʨʘʪʫʨʥʽ ʜʘʥʽ, ʱʦʜʦ ʧʩʠʭʦʣʦʛʽʯʥʠʭ 

ʯʠʥʥʠʢʽʚ ʷʢʽ ʩʧʨʠʷʶʪʴ ʫʩʧʽʰʥʽʡ ʩʦʮʽʘʣʽʟʘʮʽʾ ʧʽʜʣʽʪʢʽʚ ʧʽʜ ʯʘʩ ʚʽʡʥʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʠ ʧʦʢʘʟʘʚ, ʱʦ ʚʽʡʥʘ ʟʘʚʜʘʻ 

ʛʣʠʙʦʢʦʾ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʪʨʘʚʤʠ ʚʩʽʤ ʚʝʨʩʪʚʘʤ ʥʘʩʝʣʝʥʥʷ, ʘʣʝ ʦʩʦʙʣʠʚʦ 

ʚʨʘʟʣʠʚʦʶ ʻ ʧʽʜʣʽʪʢʠ, ʘʜʞʝ ʩʘʤʝ ʚ ʮʴʦʤʫ ʚʽʮʽ ʦʩʦʙʠʩʪʽʩʪʴ ʘʢʪʠʚʥʦ ʬʦʨʤʫʻʪʴʩʷ, ʽ 

ʟʥʘʯʥʘ ʨʦʣʴ ʫ ʨʦʟʚʠʪʢʫ ʥʘʣʝʞʠʪʴ ʧʦʯʫʪʪʶ ʩʪʘʙʽʣʴʥʦʩʪʽ, ʙʝʟʧʝʢʠ ʪʘ ʜʦʚʽʨʠ ʜʦ 

ʩʚʽʪʫ. ʇʦʩʪʽʡʥʝ ʧʝʨʝʙʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʟʘʛʨʦʟʠ ʞʠʪʪʶ, ʟʚʫʢʠ ʚʠʙʫʭʽʚ, ʚʠʤʫʰʝʥʘ 

ʝʚʘʢʫʘʮʽʷ, ʚʪʨʘʪʘ ʜʦʤʫ ʯʠ ʙʣʠʟʴʢʠʭ, ʧʦʨʫʰʝʥʥʷ ʟʚʠʯʥʦʛʦ ʩʧʦʩʦʙʫ ʞʠʪʪʷ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʷ ʪʨʠʚʦʞʥʦʩʪʽ ʫ ʧʽʜʣʽʪʢʽʚ. ʏʘʩʪʦ ʮʝ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʩʦʤʘʪʠʯʥʠʤʠ ʩʠʤʧʪʦʤʘʤʠ, ʥʘʚ'ʷʟʣʠʚʠʤʠ ʩʪʨʘʭʘʤʠ ʪʘ 

ʚʽʜʯʫʪʪʷʤ ʙʝʟʚʠʭʦʜʽ [4, ʩ. 15]. 

ɿʘ ʜʫʤʢʦʶ ʉʢʨʠʧʥʠʢ ʆ. ɺ ʩʝʨʝʜ ʧʦʰʠʨʝʥʠʭ ʥʘʩʣʽʜʢʽʚ ï 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʠʡ ʩʪʨʝʩʦʚʠʡ ʨʦʟʣʘʜ (ʇʊʉʈ), ʷʢʠʡ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ 

ʬʣʝʰʙʝʢʽʚ, ʥʽʯʥʠʭ ʞʘʭʽʪʴ, ʧʽʜʚʠʱʝʥʦʾ ʟʙʫʜʞʝʥʦʩʪʽ, ʝʤʦʮʽʡʥʦʛʦ ʦʥʽʤʽʥʥʷ ʪʘ 

ʫʥʠʢʘʥʥʷ ʩʠʪʫʘʮʽʡ, ʷʢʽ ʥʘʛʘʜʫʶʪʴ ʧʨʦ ʪʨʘʚʤʫʶʯʠ ʧʦʜʽʾ. ʇʊʉʈ ʤʦʞʝ ʩʫʪʪʻʚʦ 

ʧʦʛʽʨʰʠʪʠ ʟʜʘʪʥʽʩʪʴ ʧʽʜʣʽʪʢʘ ʜʦ ʥʘʚʯʘʥʥʷ, ʧʦʙʫʜʦʚʠ ʩʪʦʩʫʥʢʽʚ ʽ ʧʦʜʘʣʴʰʦʾ 

ʘʜʘʧʪʘʮʽʾ ʚ ʩʫʩʧʽʣʴʩʪʚʽ. 
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ɿ ʪʦʯʢʠ ʟʦʨʫ ʂʣʦʧʦʪʘ ʖ. ɺ. ʢʨʠʪʠʯʥʠʤ ʻ ʧʦʨʫʰʝʥʥʷ ʜʦʚʽʨʠ ʜʦ ʩʦʮʽʘʣʴʥʠʭ 

ʽʥʩʪʠʪʫʪʽʚ ï ʰʢʦʣʠ, ʜʝʨʞʘʚʠ, ʩʣʫʞʙ ʧʽʜʪʨʠʤʢʠ. ʋ ʧʽʜʣʽʪʢʽʚ, ʷʢʽ ʩʪʘʣʠ ʩʚʽʜʢʘʤʠ 

ʙʝʟʜʽʷʣʴʥʦʩʪʽ ʯʠ ʥʝʩʧʨʘʚʝʜʣʠʚʦʩʪʽ, ʬʦʨʤʫʻʪʴʩʷ ʚʽʜʯʫʪʪʷ ʚʽʜʯʫʞʝʥʦʩʪʽ, ʥʝʜʦʚʽʨʠ 

ʪʘ ʟʥʝʮʽʥʝʥʥʷ ʩʦʮʽʘʣʴʥʠʭ ʥʦʨʤ. ʎʝ ʫʩʢʣʘʜʥʶʻ ʧʨʦʮʝʩ ʩʦʮʽʘʣʽʟʘʮʽʾ, ʩʧʨʠʷʻ 

ʽʟʦʣʷʮʽʾ, ʘʛʨʝʩʠʚʥʦʩʪʽ ʘʙʦ ʘʧʘʪʽʾ. 

ɿʘ ʟʚʠʯʘʡʥʠʭ ʦʙʩʪʘʚʠʥ ʦʩʥʦʚʥʠʤʠ ʽʥʩʪʠʪʫʪʘʤʠ ʩʦʮʽʘʣʽʟʘʮʽʾ ʤʦʣʦʜʽ ʻ 

ʟʘʢʣʘʜʠ ʦʩʚʽʪʠ, ʨʦʜʠʥʥʝ ʢʦʣʦ, ʥʝʬʦʨʤʘʣʴʥʽ ʛʨʫʧʠ ʦʜʥʦʣʽʪʢʽʚ, ʘ ʪʘʢʦʞ 

ʦʨʛʘʥʽʟʦʚʘʥʝ ʜʦʟʚʽʣʣʷ ʫ ʚʠʛʣʷʜʽ ʩʝʢʮʽʡ ʪʘ ʛʫʨʪʢʽʚ. ʉʘʤʝ ʮʽ ʩʪʨʫʢʪʫʨʠ 

ʚʠʩʪʫʧʘʶʪʴ ʬʫʥʜʘʤʝʥʪʦʤ ʜʣʷ ʟʘʩʚʦʻʥʥʷ ʩʫʩʧʽʣʴʥʠʭ ʩʪʘʥʜʘʨʪʽʚ, ʨʦʟʚʠʪʢʫ 

ʝʤʦʮʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʪʘ ʧʦʰʫʢʫ ʚʣʘʩʥʦʾ ʽʜʝʥʪʠʯʥʦʩʪʽ. ʇʨʦʪʝ ʚ ʫʤʦʚʘʭ 

ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʮʠʭ ʩʦʮʽʘʣʴʥʠʭ ʣʽʬʪʽʚ ʟʘʟʥʘʻ ʜʝʬʦʨʤʘʮʽʾ, ʱʦ 

ʩʪʚʦʨʶʻ ʧʝʨʝʰʢʦʜʠ ʜʣʷ ʛʘʨʤʦʥʽʡʥʦʛʦ ʚʭʦʜʞʝʥʥʷ ʧʽʜʣʽʪʢʘ ʚ ʩʦʮʽʫʤ [2, ʩ 180]. 

ʄʘʥʴʢʦ ʈ. ʚʚʘʞʘʻ, ʱʦ ʯʝʨʝʟ ʚʽʡʩʴʢʦʚʽ ʜʽʾ ʟʘʢʣʘʜʠ ʦʩʚʽʪʠ ʯʘʩʪʦ ʧʝʨʝʭʦʜʷʪʴ 

ʚ ʜʠʩʪʘʥʮʽʡʥʠʡ ʬʦʨʤʘʪ. ɺʪʨʘʪʘ ʨʝʛʫʣʷʨʥʦʛʦ ʰʢʽʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ ʦʟʥʘʯʘʻ ʥʝ 

ʣʠʰʝ ʚʪʨʘʪʫ ʟʥʘʥʴ, ʘʣʝ ʡ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʩʦʮʽʘʣʴʥʦʾ ʚʟʘʻʤʦʜʽʾ ʟ ʦʜʥʦʣʽʪʢʘʤʠ ʪʘ 

ʧʝʜʘʛʦʛʘʤʠ. ʆʩʚʽʪʥʽʡ ʧʨʦʩʪʽʨ ʧʝʨʝʩʪʘʻ ʙʫʪʠ ʩʪʘʙʽʣʴʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʧʽʜʪʨʠʤʢʠ 

ʪʘ ʨʦʟʚʠʪʢʫ. 

ɼʦʟʚʽʣʣʷ ʚ ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ ʩʫʪʪʻʚʦ ʦʙʤʝʞʝʥʝ ʘʙʦ ʟʚʝʜʝʥʝ ʜʦ 

ʤʽʥʽʤʫʤʫ. ʉʦʣʦʜ ɸ. ʚʠʜʽʣʷʻ ʦʩʥʦʚʥʽ ʯʠʥʥʠʢʠ ʮʴʦʛʦ ʬʘʢʪʫ ï ʟʘʢʨʠʪʪʷ ʛʫʨʪʢʽʚ, 

ʩʧʦʨʪʠʚʥʠʭ ʩʝʢʮʽʡ, ʙʽʙʣʽʦʪʝʢ, ʤʦʣʦʜʽʞʥʠʭ ʮʝʥʪʨʽʚ, ʘ ʪʘʢʦʞ ʦʙʤʝʞʝʥʥʷ ʫ 

ʧʝʨʝʩʫʚʘʥʥʽ ʡ ʚʽʜʚʽʜʫʚʘʥʥʽ ʧʫʙʣʽʯʥʠʭ ʟʘʭʦʜʽʚ ʧʦʟʙʘʚʣʷʻ ʧʽʜʣʽʪʢʽʚ ʤʦʞʣʠʚʦʩʪʝʡ 

ʜʣʷ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ, ʨʦʟʚʠʪʢʫ ʪʘʣʘʥʪʽʚ ʪʘ ʟʤʽʩʪʦʚʥʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷ ʟ 

ʨʦʚʝʩʥʠʢʘʤʠ. ɺʩʝ ʮʝ ʩʧʨʠʯʠʥʷʻ ʝʤʦʮʽʡʥʫ ʽʟʦʣʷʮʽʶ, ʚʪʨʘʪʫ ʤʦʪʠʚʘʮʽʾ ʪʘ 

ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʫ, ʧʨʦʚʝʜʝʥʦʛʦ ʫ ʚʽʨʪʫʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʷʢʝ ʥʝ ʟʘʚʞʜʠ ʻ 

ʙʝʟʧʝʯʥʠʤ ʯʠ ʨʦʟʚʠʚʘʣʴʥʠʤ. 

ʇʦʪʴʦʤʢʽʥʘ ɸ. ʥʘʛʦʣʦʰʫʶʻ, ʱʦ ʚʠʤʫʰʝʥʝ ʧʝʨʝʤʽʱʝʥʥʷ, ʚʪʨʘʪʘ ʜʨʫʟʽʚ, 

ʨʦʟʨʠʚ ʩʦʮʽʘʣʴʥʠʭ ʟʚôʷʟʢʽʚ, ʘʜʘʧʪʘʮʽʷ ʜʦ ʥʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʧʣʠʚʘʻ ʥʘ 

ʟʜʘʪʥʽʩʪʴ ʬʦʨʤʫʚʘʪʠ ʜʦʚʽʨʣʠʚʽ ʩʪʦʩʫʥʢʠ, ʧʽʜʪʨʠʤʫʚʘʪʠ ʧʦʟʠʪʠʚʥʽ ʩʦʮʽʘʣʴʥʽ ʨʦʣʽ 

ʪʘ ʧʦʯʫʪʪʷ ʧʨʠʥʘʣʝʞʥʦʩʪʽ ʜʦ ʩʧʽʣʴʥʦʪʠ. ʉʦʮʽʘʣʴʥʽ ʢʦʥʪʘʢʪʠ ʧʦʨʫʰʫʶʪʴʩʷ ʥʝ 

ʣʠʰʝ ʯʝʨʝʟ ʬʽʟʠʯʥʫ ʽʟʦʣʷʮʽʶ, ʘʣʝ ʡ ʯʝʨʝʟ ʟʤʽʥʫ ʞʠʪʪʻʚʠʭ ʦʙʩʪʘʚʠʥ 
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ʅʘ ʟʤʽʥʫ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʚʟʘʻʤʦʜʽʾ ʧʨʠʭʦʜʠʪʴ ʚʠʤʫʰʝʥʘ ʚʽʨʪʫʘʣʽʟʘʮʽʷ 

ʢʦʥʪʘʢʪʽʚ, ʱʦ ʥʝ ʟʘʚʞʜʠ ʟʜʘʪʥʘ ʢʦʤʧʝʥʩʫʚʘʪʠ ʧʦʪʨʝʙʫ ʧʽʜʣʽʪʢʘ ʫ ʧʨʠʥʘʣʝʞʥʦʩʪʽ 

ʪʘ ʛʨʫʧʦʚʽʡ ʧʽʜʪʨʠʤʮʽ. ɼʝʩʪʨʫʢʪʠʚʥʠʡ ʚʧʣʠʚ ʚʽʡʥʠ ʥʝ ʧʨʦʩʪʦ ʙʣʦʢʫʻ ʦʢʨʝʤʽ 

ʢʘʥʘʣʠ ʩʦʮʽʘʣʽʟʘʮʽʾ, ʘ ʩʪʚʦʨʶʻ ʩʠʪʫʘʮʽʶ ʩʦʮʽʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʦʾ 

ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ, ʱʦ ʚʠʤʘʛʘʻ ʚʽʜ ʧʽʜʣʽʪʢʘ ʥʘʜʤʽʨʥʦʾ ʤʦʙʽʣʽʟʘʮʽʾ ʚʥʫʪʨʽʰʥʽʭ 

ʘʜʘʧʪʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʘʢʪʫʘʣʽʟʫʻ ʧʦʪʨʝʙʫ ʫ ʟʦʚʥʽʰʥʴʦʤʫ ʬʘʭʦʚʦʤʫ 

ʩʫʧʨʦʚʦʜʽ ʧʨʦʮʝʩʫ ʡʦʛʦ ʩʦʮʽʘʣʴʥʦʾ ʽʥʪʝʛʨʘʮʽʾ. 

ɺ ʫʤʦʚʘʭ ʚʽʡʥʠ ʫʩʧʽʰʥʘ ʩʦʮʽʘʣʽʟʘʮʽʷ ʧʽʜʣʽʪʢʽʚ ʟʘʣʝʞʠʪʴ ʥʝ ʣʠʰʝ ʚʽʜ 

ʟʦʚʥʽʰʥʽʭ ʦʙʩʪʘʚʠʥ, ʘ ʡ ʚʽʜ ʥʠʟʢʠ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ 

ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʟʤʽʥ, ʟʙʝʨʝʛʪʠ ʚʥʫʪʨʽʰʥʶ ʨʽʚʥʦʚʘʛʫ ʪʘ ʽʥʪʝʛʨʫʚʘʪʠʩʷ ʚ ʥʦʚʝ 

ʩʦʮʽʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ. 

ʏʘʙʘʥ ʆ. ʉ., ʍʘʫʩʪʦʚʘ ʆ. ʆ. ʚʢʘʟʫʶʪʴ ʥʘ ʪʦʡ ʬʘʢʪ, ʱʦ ʦʢʨʝʩʣʝʥʽ 

ʜʝʪʝʨʤʽʥʘʥʪʠ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʪʽʩʥʦʤʫ ʚʟʘʻʤʦʟʚôʷʟʢʫ, ʩʪʚʦʨʶʶʯʠ ʮʽʣʽʩʥʠʡ 

ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʬʫʥʜʘʤʝʥʪ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʩʪʽʡʢʦʾ ʞʠʪʪʻʚʦʾ 

ʩʪʨʘʪʝʛʽʾ, ʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʮʽʥʥʦʩʪʝʡ ʪʘ ʫʩʧʽʰʥʦʛʦ ʚʭʦʜʞʝʥʥʷ ʧʽʜʣʽʪʢʘ ʫ 

ʩʫʩʧʽʣʴʥʝ ʞʠʪʪʷ ʥʘʚʽʪʴ ʟʘ ʫʤʦʚ ʨʫʡʥʽʚʥʦʛʦ ʚʧʣʠʚʫ ʚʦʻʥʥʠʭ ʧʦʜʽʡ. ʂʣʶʯʦʚʠʤʠ 

ʦʧʦʨʘʤʠ ʩʦʮʽʘʣʴʥʦʾ ʘʜʘʧʪʘʮʽʾ ʫ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʚʠʩʪʫʧʘʶʪʴ ʩʘʤʝ ʚʥʫʪʨʽʰʥʽ 

ʧʩʠʭʦʣʦʛʽʯʥʽ ʨʝʩʫʨʩʠ: ʨʦʟʚʠʪʦʢ ʨʝʟʠʣʽʻʥʪʥʦʩʪʽ, ʦʪʨʠʤʘʥʥʷ ʩʪʘʙʽʣʴʥʦʾ ʝʤʦʮʽʡʥʦʾ 

ʧʽʜʪʨʠʤʢʠ, ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʝʤʦʮʽʡʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʥʘʚʠʯʦʢ, ʘ 

ʪʘʢʦʞ ʘʢʪʠʚʥʘ ʫʯʘʩʪʴ ʫ ʩʫʩʧʽʣʴʥʦ ʢʦʨʠʩʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. 

ʉʦʣʦʜ ɸ., ʅʝʯʠʧʦʨʫʢ ʃ. ɺ, ʚʽʜʤʽʯʘʶʪʴ, ʱʦ ʩʠʩʪʝʤʥʝ ʟʤʽʮʥʝʥʥʷ ʮʠʭ 

ʯʠʥʥʠʢʽʚ ʟʘʙʝʟʧʝʯʫʻ ʚʽʜʥʦʚʣʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʾ ʨʽʚʥʦʚʘʛʠ ʦʩʦʙʠʩʪʦʩʪʽ, ʩʪʠʤʫʣʶʻ 

ʞʠʪʪʻʚʫ ʧʨʦʘʢʪʠʚʥʽʩʪʴ ʪʘ ʩʧʨʠʷʻ ʧʨʦʜʫʢʪʠʚʥʽʡ ʽʥʪʝʛʨʘʮʽʾ ʫ ʩʦʮʽʫʤ. ʎʝ ʥʘʙʫʚʘʻ 

ʦʩʦʙʣʠʚʦʾ ʟʥʘʯʫʱʦʩʪʽ ʜʣʷ ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʽʥʥʷ, ʷʢʝ ʟʤʫʰʝʥʝ ʧʨʦʭʦʜʠʪʠ ʝʪʘʧ 

ʩʪʘʥʦʚʣʝʥʥʷ ʚ ʝʧʦʭʫ ʤʘʩʰʪʘʙʥʠʭ ʩʫʩʧʽʣʴʥʦ-ʧʦʣʽʪʠʯʥʠʭ ʪʘ ʛʫʤʘʥʽʪʘʨʥʠʭ 

ʧʦʪʨʷʩʽʥʴ. [6, ʩ. 64]. 

ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʫʩʧʽʰʥʘ ʩʦʮʽʘʣʽʟʘʮʽʷ ʧʽʜʣʽʪʢʽʚ ʚ ʫʤʦʚʘʭ 

ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ ʧʦʪʨʝʙʫʻ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʾ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʧʽʜʪʨʠʤʢʠ, ʘʜʞʝ ʚʽʡʥʘ 

ʨʫʡʥʫʻ ʟʚʠʯʥʽ ʢʘʥʘʣʠ ʨʦʟʚʠʪʢʫ, ʚʠʢʣʠʢʘʻ ʪʨʠʚʦʞʥʽʩʪʴ, ʇʊʉʈ, ʧʦʨʫʰʝʥʥʷ 

ʜʦʚʽʨʠ ʜʦ ʩʦʮʽʘʣʴʥʠʭ ʽʥʩʪʠʪʫʪʽʚ. 
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ʅɸʈʆɼʆɿʅɸɺʉʊɺʆ ʅɸ ʋʈʆʂɸʍ ɻʋʄɸʅɯʊɸʈʅʆɻʆ ʎʀʂʃʋ: 

ɺɯɼ ʊʈɸɼʀʎɯɰ ɼʆ ɯʅʊɽʈɸʂʊʀɺʋ 

 

ʂʦʩʝʥʢʦ ʖʣʽʷ ʇʝʪʨʽʚʥʘ 

ʚʯʠʪʝʣʴ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ ʪʘ ʣʽʪʝʨʘʪʫʨʠ 

ʊʘʨʰʠʥʘ ʉʚʽʪʣʘʥʘ ɸʥʘʪʦʣʽʾʚʥʘ 

ʚʯʠʪʝʣʴ ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ 

ʂʦʤʫʥʘʣʴʥʠʡ ʟʘʢʣʘʜ çʍʘʨʢʽʚʩʴʢʠʡ ʣʽʮʝʡ ˉ 65 

ʍʘʨʢʽʚʩʴʢʦʾ ʤʽʩʴʢʦʾ ʨʘʜʠè 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʋ ʩʪʘʪʪʽ ʚʠʩʚʽʪʣʝʥʦ ʟʥʘʯʝʥʥʷ ʥʘʨʦʜʦʟʥʘʚʯʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ 

ʧʨʦʮʝʩʽ ʚʠʢʣʘʜʘʥʥʷ ʧʨʝʜʤʝʪʽʚ ʛʫʤʘʥʽʪʘʨʥʦʛʦ ʮʠʢʣʫ ʚ ʩʫʯʘʩʥʦʤʫ ʟʘʢʣʘʜʽ ʦʩʚʽʪʠ. 

ʆʙˇʨʫʥʪʦʚʘʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʧʦʻʜʥʘʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ ʬʦʨʤ ʨʦʙʦʪʠ ʟ 

ʽʥʥʦʚʘʮʽʡʥʠʤʠ ʽʥʪʝʨʘʢʪʠʚʥʠʤʠ ʤʝʪʦʜʘʤʠ ʥʘʚʯʘʥʥʷ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ 

ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʨʦʜʦʟʥʘʚʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʷʢ ʟʘʩʦʙʫ ʬʦʨʤʫʚʘʥʥʷ 

ʥʘʮʽʦʥʘʣʴʥʦʾ ʩʚʽʜʦʤʦʩʪʽ ʫʯʥʽʚ, ʨʦʟʚʠʪʢʫ ʾʭʥʽʭ ʤʦʚʣʝʥʥʻʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʪʘ 

ʚʠʭʦʚʘʥʥʷ ʧʦʚʘʛʠ ʜʦ ʢʫʣʴʪʫʨʥʦʾ ʩʧʘʜʱʠʥʠ ʫʢʨʘʾʥʩʴʢʦʛʦ ʥʘʨʦʜʫ. ʆʢʨʝʤʫ ʫʚʘʛʫ 

ʧʨʠʜʽʣʝʥʦ ʟʘʩʪʦʩʫʚʘʥʥʶ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʧʨʦʻʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʪʚʦʨʯʠʭ 

ʬʦʨʤ ʨʦʙʦʪʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʥʘʨʦʜʦʟʥʘʚʩʪʚʦ, ʽʥʪʝʨʘʢʪʠʚʥʝ ʥʘʚʯʘʥʥʷ, ʥʘʮʽʦʥʘʣʴʥʘ 

ʩʚʽʜʦʤʽʩʪʴ, ʢʦʤʧʝʪʝʥʪʥʽʩʥʠʡ ʧʽʜʭʽʜ, ʪʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ. 

 

ʋ ʩʫʯʘʩʥʦʤʫ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʩʪʦʨʽ ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʻ 

ʧʨʦʙʣʝʤʘ ʬʦʨʤʫʚʘʥʥʷ ʦʩʦʙʠʩʪʦʩʪʽ, ʷʢʘ ʥʝ ʣʠʰʝ ʚʦʣʦʜʽʻ ʤʦʚʥʠʤʠ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʷʤʠ, ʘ ʡ ʫʩʚʽʜʦʤʣʶʻ ʚʣʘʩʥʫ ʥʘʮʽʦʥʘʣʴʥʫ ʧʨʠʥʘʣʝʞʥʽʩʪʴ, ʧʦʚʘʞʘʻ 

ʢʫʣʴʪʫʨʥʫ ʩʧʘʜʱʠʥʫ ʪʘ ʟʜʘʪʥʘ ʧʝʨʝʜʘʚʘʪʠ ʜʫʭʦʚʥʽ ʮʽʥʥʦʩʪʽ ʥʘʩʪʫʧʥʠʤ 

ʧʦʢʦʣʽʥʥʷʤ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʥʘʨʦʜʦʟʥʘʚʩʪʚʦ ʷʢ 

ʩʢʣʘʜʦʚʘ ʟʤʽʩʪʫ ʧʨʝʜʤʝʪʽʚ ʛʫʤʘʥʽʪʘʨʥʦʛʦ ʮʠʢʣʫ. 

ʉʴʦʛʦʜʥʽ ʪʨʘʜʠʮʽʡʥʽ ʧʽʜʭʦʜʠ ʜʦ ʚʠʢʣʘʜʘʥʥʷ ʧʦʪʨʝʙʫʶʪʴ ʦʥʦʚʣʝʥʥʷ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʅʦʚʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʰʢʦʣʠ, ʜʝ ʧʨʽʦʨʠʪʝʪʥʠʤ ʻ 
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ʢʦʤʧʝʪʝʥʪʥʽʩʥʠʡ ʧʽʜʭʽʜ, ʨʦʟʚʠʪʦʢ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʪʚʦʨʯʦʩʪʽ ʪʘ 

ʩʦʮʽʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʫʯʥʽʚ. ʉʘʤʝ ʪʦʤʫ ʽʥʪʝʛʨʘʮʽʷ ʥʘʨʦʜʦʟʥʘʚʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ 

ʩʫʯʘʩʥʠʤʠ ʽʥʪʝʨʘʢʪʠʚʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʻ ʚʘʞʣʠʚʠʤ ʥʘʧʨʷʤʦʤ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. 

ʇʨʦʙʣʝʤʫ ʥʘʨʦʜʦʟʥʘʚʩʪʚʘ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʫʚʘʣʠ 

ʆ. ɺʠʰʥʝʚʩʴʢʠʡ, ʄ. ʉʪʝʣʴʤʘʭʦʚʠʯ, ɺ. ʉʫʭʦʤʣʠʥʩʴʢʠʡ, ʷʢʽ ʧʽʜʢʨʝʩʣʶʚʘʣʠ 

ʚʠʭʦʚʥʠʡ ʧʦʪʝʥʮʽʘʣ ʥʘʮʽʦʥʘʣʴʥʦʾ ʢʫʣʴʪʫʨʠ ʚ ʩʪʘʥʦʚʣʝʥʥʽ ʦʩʦʙʠʩʪʦʩʪʽ. ʅʘʫʢʦʚʮʽ 

ʥʘʛʦʣʦʰʫʶʪʴ, ʱʦ ʟʘʣʫʯʝʥʥʷ ʥʘʨʦʜʦʟʥʘʚʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦ ʫʨʦʢʽʚ ʩʧʨʠʷʻ 

ʨʦʟʚʠʪʢʫ ʜʫʭʦʚʥʦʛʦ ʩʚʽʪʫ ʰʢʦʣʷʨʽʚ, ʘʢʪʠʚʽʟʫʻ ʾʭʥʶ ʧʽʟʥʘʚʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ ʪʘ 

ʟʘʙʝʟʧʝʯʫʻ ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠ. 

ʉʫʯʘʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʠʩʪʽʚ ʜʦʚʦʜʷʪʴ, ʱʦ ʧʦʻʜʥʘʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ 

ʬʦʨʤ ʽʟ ʮʠʬʨʦʚʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʫʨʦʢʠ ʙʽʣʴʰ ʟʤʽʩʪʦʚʥʠʤʠ, 

ʘʢʪʫʘʣʴʥʠʤʠ ʪʘ ʙʣʠʟʴʢʠʤʠ ʜʦ ʽʥʪʝʨʝʩʽʚ ʫʯʥʽʚ. 

ʄʝʪʦʶ ʩʪʘʪʪʽ ʻ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʨʦʜʦʟʥʘʚʩʪʚʘ 

ʥʘ ʫʨʦʢʘʭ ʧʨʝʜʤʝʪʽʚ ʛʫʤʘʥʽʪʘʨʥʦʛʦ ʮʠʢʣʫ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʰʣʷʭʽʚ ʧʝʨʝʭʦʜʫ ʚʽʜ 

ʪʨʘʜʠʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ ʜʦ ʽʥʪʝʨʘʢʪʠʚʥʠʭ. 

ʅʘʨʦʜʦʟʥʘʚʩʪʚʦ ʻ ʚʘʞʣʠʚʠʤ ʟʘʩʦʙʦʤ ʬʦʨʤʫʚʘʥʥʷ ʮʽʣʽʩʥʦʾ ʤʦʚʥʦʾ 

ʦʩʦʙʠʩʪʦʩʪʽ. ʁʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʫʨʦʢʘʭ ʜʦʟʚʦʣʷʻ ʧʦʻʜʥʘʪʠ ʥʘʚʯʘʣʴʥʠʡ 

ʤʘʪʝʨʽʘʣ ʽʟ ʞʠʪʪʻʚʠʤ ʜʦʩʚʽʜʦʤ ʫʯʥʽʚ, ʟʨʦʙʠʪʠ ʧʨʦʮʝʩ ʧʽʟʥʘʥʥʷ ʝʤʦʮʽʡʥʦ 

ʥʘʩʠʯʝʥʠʤ ʪʘ ʦʩʦʙʠʩʪʽʩʥʦ ʟʥʘʯʫʱʠʤ. 

ʇʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʫʢʨʘʾʥʩʴʢʦʾ ʪʘ ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚ ʥʘʨʦʜʦʟʥʘʚʯʠʡ ʤʘʪʝʨʽʘʣ 

ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʠ ʦʧʨʘʮʶʚʘʥʥʽ ʣʝʢʩʠʢʠ, ʬʨʘʟʝʦʣʦʛʽʾ, ʤʦʨʬʦʣʦʛʽʾ ʪʘ 

ʨʦʟʚʠʪʢʫ ʤʦʚʣʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʚʠʚʯʘʶʯʠ ʪʝʤʫ ʣʝʢʩʠʢʠ, ʫʯʥʽ ʤʦʞʫʪʴ 

ʜʦʩʣʽʜʞʫʚʘʪʠ ʥʘʟʚʠ ʪʨʘʜʠʮʽʡʥʦʛʦ ʦʜʷʛʫ, ʧʨʝʜʤʝʪʽʚ ʧʦʙʫʪʫ, ʨʝʤʝʩʝʣ, ʦʙʨʷʜʦʚʠʭ 

ʩʪʨʘʚ. ʎʝ ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ ʟʙʘʛʘʯʫʚʘʪʠ ʩʣʦʚʥʠʢʦʚʠʡ ʟʘʧʘʩ, ʘ ʡ ʬʦʨʤʫʚʘʪʠ 

ʢʫʣʴʪʫʨʦʣʦʛʽʯʥʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ. 

ʆʩʦʙʣʠʚʦ ʝʬʝʢʪʠʚʥʠʤʠ ʻ ʪʚʦʨʯʽ ʟʘʚʜʘʥʥʷ: 

¶ ʫʢʣʘʜʘʥʥʷ ʩʣʦʚʥʠʢʘ ʜʽʘʣʝʢʪʥʦʾ ʣʝʢʩʠʢʠ;  

¶ ʩʪʚʦʨʝʥʥʷ ʪʝʤʘʪʠʯʥʠʭ ʧʨʝʟʝʥʪʘʮʽʡ;  

¶ ʨʦʙʦʪʘ ʟ ʧʨʠʩʣʽʚôʷʤʠ ʪʘ ʧʨʠʢʘʟʢʘʤʠ;  
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¶ ʤʦʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʜʠʥʥʦʾ ʣʝʢʩʠʢʠ.  

ʅʘ ʫʨʦʢʘʭ ʫʢʨʘʾʥʩʴʢʦʾ ʣʽʪʝʨʘʪʫʨʠ ʥʘʨʦʜʦʟʥʘʚʩʪʚʦ ʜʦʧʦʤʘʛʘʻ ʛʣʠʙʰʝ 

ʟʨʦʟʫʤʽʪʠ ʭʫʜʦʞʥʽʡ ʪʚʽʨ. ɸʥʘʣʽʟʫʶʯʠ ʪʚʦʨʠ ɯ. ʅʝʯʫʷ-ʃʝʚʠʮʴʢʦʛʦ, ʇʘʥʘʩʘ 

ʄʠʨʥʦʛʦ, ʄʘʨʢʘ ɺʦʚʯʢʘ, ʫʯʥʽ ʟʥʘʡʦʤʣʷʪʴʩʷ ʟ ʥʘʨʦʜʥʠʤʠ ʪʨʘʜʠʮʽʷʤʠ, 

ʩʠʤʚʦʣʽʢʦʶ ʫʢʨʘʾʥʩʴʢʦʛʦ ʧʦʙʫʪʫ, ʦʙʨʷʜʘʤʠ ʪʘ ʩʚʽʪʦʛʣʷʜʦʤ. 

ɯʥʪʝʨʘʢʪʠʚʥʽ ʤʝʪʦʜʠ ʟʥʘʯʥʦ ʧʽʜʩʠʣʶʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘʢʦʾ ʨʦʙʦʪʠ. 

ʉʝʨʝʜ ʥʠʭ: ʨʦʣʴʦʚʽ ʽʛʨʠ, ʽʥʩʮʝʥʽʟʘʮʽʷ ʥʘʨʦʜʥʠʭ ʦʙʨʷʜʽ, ʚʝʙʢʚʝʩʪʠ, 

ʦʥʣʘʡʥ-ʚʽʢʪʦʨʠʥʠ, ʤʝʪʦʜ ʧʨʦʻʢʪʽʚ.  

ʅʘʧʨʠʢʣʘʜ, ʧʨʦʻʢʪ çʄʦʷ ʨʦʜʠʥʥʘ ʪʨʘʜʠʮʽʷè ʧʝʨʝʜʙʘʯʘʻ ʜʦʩʣʽʜʞʝʥʥʷ 

ʫʯʥʷʤʠ ʩʽʤʝʡʥʠʭ ʟʚʠʯʘʾʚ ʽʟ ʧʦʜʘʣʴʰʠʤ ʧʨʝʜʩʪʘʚʣʝʥʥʷʤ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʚʠʛʣʷʜʽ 

ʤʫʣʴʪʠʤʝʜʽʡʥʦʾ ʧʨʝʟʝʥʪʘʮʽʾ ʘʙʦ ʚʽʜʝʦʨʦʣʠʢʘ. ʊʘʢʘ ʜʽʷʣʴʥʽʩʪʴ ʩʧʨʠʷʻ ʟʤʽʮʥʝʥʥʶ 

ʟʚôʷʟʢʫ ʤʽʞ ʧʦʢʦʣʽʥʥʷʤʠ ʡ ʧʽʜʚʠʱʫʻ ʤʦʪʠʚʘʮʽʶ ʜʦ ʥʘʚʯʘʥʥʷ. 

ʉʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʧʣʘʪʬʦʨʤʠ ʜʦʟʚʦʣʷʶʪʴ ʧʝʨʝʚʝʩʪʠ ʥʘʨʦʜʦʟʥʘʚʯʠʡ 

ʤʘʪʝʨʽʘʣ ʫ ʥʦʚʠʡ ʬʦʨʤʘʪ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʝʨʚʽʩʽʚ Canva, Google Slides, Kahoot 

ʫʯʥʽ ʤʦʞʫʪʴ ʩʪʚʦʨʶʚʘʪʠ ʽʥʪʝʨʘʢʪʠʚʥʽ ʧʣʘʢʘʪʠ, ʪʝʩʪʠ, ʽʥʬʦʛʨʘʬʽʢʫ, ʱʦ ʨʦʙʠʪʴ 

ʪʨʘʜʠʮʽʡʥʫ ʪʝʤʫ ʙʣʠʞʯʦʶ ʜʦ ʩʫʯʘʩʥʦʛʦ ʰʢʦʣʷʨʘ. 

ɺʘʞʣʠʚʠʤ ʻ ʡ ʤʽʞʧʨʝʜʤʝʪʥʠʡ ʧʽʜʭʽʜ. ʅʘʧʨʠʢʣʘʜ, ʜʦʩʣʽʜʞʝʥʥʷ ʦʨʥʘʤʝʥʪʽʚ 

ʫʢʨʘʾʥʩʴʢʦʾ ʚʠʰʠʚʢʠ ʜʘʻ ʟʤʦʛʫ ʧʦʻʜʥʘʪʠ ʥʘʨʦʜʦʟʥʘʚʩʪʚʦ ʟ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ, 

ʤʘʪʝʤʘʪʠʢʦʶ, ʤʠʩʪʝʮʪʚʦʤ ʽ ʪʝʭʥʦʣʦʛʽʷʤʠ. ʊʘʢʠʤ ʯʠʥʦʤ ʬʦʨʤʫʻʪʴʩʷ ʮʽʣʽʩʥʝ 

ʩʧʨʠʡʥʷʪʪʷ ʢʫʣʴʪʫʨʥʦʛʦ ʷʚʠʱʘ. 

ʆʪʞʝ, ʥʘʨʦʜʦʟʥʘʚʩʪʚʦ ʥʘ ʫʨʦʢʘʭ ʧʨʝʜʤʝʪʽʚ ʛʫʤʘʥʽʪʘʨʥʦʛʦ ʮʠʢʣʫ ʻ 

ʚʘʞʣʠʚʠʤ ʟʘʩʦʙʦʤ ʬʦʨʤʫʚʘʥʥʷ ʥʘʮʽʦʥʘʣʴʥʦʾ ʩʚʽʜʦʤʦʩʪʽ ʫʯʥʽʚ, ʨʦʟʚʠʪʢʫ ʾʭʥʽʭ 

ʤʦʚʣʝʥʥʻʚʠʭ ʫʤʽʥʴ ʽ ʚʠʭʦʚʘʥʥʷ ʜʫʭʦʚʥʠʭ ʮʽʥʥʦʩʪʝʡ. 

ʇʦʻʜʥʘʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ ʬʦʨʤ ʨʦʙʦʪʠ ʟ ʽʥʪʝʨʘʢʪʠʚʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ: 

¶ ʧʽʜʚʠʱʫʻ ʧʽʟʥʘʚʘʣʴʥʠʡ ʽʥʪʝʨʝʩ;  

¶ ʘʢʪʠʚʽʟʫʻ ʥʘʚʯʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ;  

¶ ʨʦʟʚʠʚʘʻ ʪʚʦʨʯʽʩʪʴ;  

¶ ʩʧʨʠʷʻ ʦʩʦʙʠʩʪʽʩʥʦʤʫ ʨʦʟʚʠʪʢʫ ʰʢʦʣʷʨʽʚ.  

ʉʘʤʝ ʽʥʪʝʛʨʘʮʽʷ ʥʘʨʦʜʦʟʥʘʚʩʪʚʘ ʽʟ ʩʫʯʘʩʥʠʤʠ ʦʩʚʽʪʥʽʤʠ ʧʽʜʭʦʜʘʤʠ 

ʟʘʙʝʟʧʝʯʫʻ ʦʥʦʚʣʝʥʥʷ ʟʤʽʩʪʫ ʫʨʦʢʫ ʪʘ ʨʦʙʠʪʴ ʡʦʛʦ ʘʢʪʫʘʣʴʥʠʤ ʫ ʩʫʯʘʩʥʦʤʫ 
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ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʩʪʦʨʽ. 
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ʋɼʂ 373.3.091.2 

ʆɹʈɸɿʆɺɸʊɽʃʔʅɸʗ ʉʈɽɼɸ ʅɸʏɸʃʔʅʆʁ ʐʂʆʃʓ ʂɸʂ 

ʇʈʆʉʊʈɸʅʉʊɺʆ ʈɸɿɺʀʊʀʗ ʃʀʏʅʆʉʊʀ ʋʏɸʑɽɻʆʉʗ 

 

ʄʘʤʝʜʦʚʘ ɻʶʥʝʣʴ ʅʫʨʷʪʜʠʥ ʢʳʟʳ 

ɸʟʝʨʙʘʡʜʞʘʥʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʇʝʜʘʛʦʛʠʯʝʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ 

ʛ. ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ 

 

ɸʥʥʦʪʘʮʠʷ: ʊʝʤʦʡ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʩʪʘʥʦʚʣʝʥʠʝ ʨʘʟʚʠʚʘʶʱʝʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ ʢʘʢ ʬʘʢʪʦʨʘ ʨʘʟʚʠʪʠʷ ʫʯʘʱʠʭʩʷ. 

ɿʜʝʩʴ ʜʘʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʯʘʣʴʥʦʡ 

ʰʢʦʣr, ʚʳʷʚʣʝʥʳ ʝʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʧʨʦʪʠʚʦʨʝʯʠʷ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʦʧʨʝʜʝʣʷʶʱʝʝ 

ʚʣʠʷʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʳ ʥʘ ʨʘʟʚʠʪʠʝ ʤʣʘʜʰʝʛʦ 

ʰʢʦʣʴʥʠʢʘ ʦʙʲʷʩʥʷʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʝʛʦ ʚʦʟʨʘʩʪʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ: 

ʮʝʥʪʨʘʣʴʥʳʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʠ ʚʝʜʫʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʩʦʮʠʘʣʴʥʳʤ ʩʪʘʪʫʩʦʤ 

ʠ ʩʝʥʟʠʪʠʚʥʦʩʪʴʶ ʢ ʰʢʦʣʴʥʦʡ ʞʠʟʥʠ ʠ ʧʨ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʅʘʯʘʣʴʥʘʷ ʰʢʦʣʘ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ, 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʢʫʨʨʠʢʫʣʫʤ, ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʩʝʥʟʠʪʠʚʥʳʡ ʧʝʨʠʦʜ. 

 

ɺ 2006 ʛʦʜʫ ʚ ʨʝʩʧʫʙʣʠʢʝ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʠ ʧʨʠʥʷʪ ʜʦʢʫʤʝʥʪ ï 

çʂʦʥʮʝʧʮʠʷ (ʅʘʮʠʦʥʘʣʴʥʳʡ ʢʫʨʨʠʢʫʣʫʤ) ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ 

ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝè. ɼʘʥʥʳʡ ʜʦʢʫʤʝʥʪ, ʧʦʣʦʞʠʚʰʠʡ ʥʘʯʘʣʦ 

ʢʦʨʝʥʥʦʡ ʤʦʜʝʨʥʠʟʘʮʠʠ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʩʦʩʪʘʚʣʝʥʥʳʡ ʩ ʫʯʝʪʦʤ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʠ ʦʙʱʝʯʝʣʦʚʝʯʝʩʢʠʭ ʮʝʥʥʦʩʪʝʡ, ʧʦʜʯʠʥʝʥ ʯʝʪʢʦ 

ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʥʥʳʤ ʟʘʜʘʯʘʤ ʜʦʩʪʠʞʝʥʠʷ ʧʣʘʥʠʨʫʝʤʳʭ 

ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʥʦʩʠʪ ʠʥʪʝʛʨʘʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ, 

ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʩʦʟʜʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʚ ʰʢʦʣʴʥʳʡ 

ʧʝʨʠʦʜ ʦʙʫʯʝʥʠʷ, ʫʯʠʪʳʚʘʝʪ ʫʨʦʚʝʥʴ ʦʙʱʝʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ, 

ʠʭ ʥʘʢʣʦʥʥʦʩʪʠ, ʮʝʥʥʦʩʪʥʳʝ ʦʨʠʝʥʪʘʮʠʠ, ʠʥʪʝʨʝʩʳ, ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʫʶ 

ʩʧʝʮʠʬʠʢʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʠʯʥʦʩʪʠ ʚ ʢʘʞʜʳʡ ʚʦʟʨʘʩʪʥʦʡ ʧʝʨʠʦʜ. ʂʫʨʨʠʢʫʣʫʤ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʥʮʝʧʪʫʘʣʴʥʳʡ ʜʦʢʫʤʝʥʪ, ʩʦʟʜʘʶʱʠʡ ʫʩʣʦʚʠʷ ʜʣʷ 
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ʦʨʛʘʥʠʟʘʮʠʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʠ ʧʦʵʪʘʧʥʦʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʚʩʝʭ ʜʝʡʩʪʚʠʡ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʵʬʬʝʢʪʠʚʥʳʤ ʫʯʝʙʥʳʤ ʧʨʦʮʝʩʩʦʤ ʚ 1ï11 ʢʣʘʩʩʘʭ 

ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʰʢʦʣ ɸʟʝʨʙʘʡʜʞʘʥʘ. ʂʦʥʮʝʧʮʠʷ ʦʜʥʦʡ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ 

ʩʚʦʠʭ ʟʘʜʘʯ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʝʪ ʩʦʟʜʘʥʠʝ ʪʘʢʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ, ʢʦʪʦʨʘʷ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʙʳ ʨʘʟʚʠʪʠʶ ʪʚʦʨʯʝʩʢʦʡ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʠ ʢʘʞʜʦʛʦ ʨʝʙʝʥʢʘ.  

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ ʚ ʮʝʣʦʤ ʠ ʚ ʧʝʜʘʛʦʛʠʯʝʩʢʦʤ ʩʦʦʙʱʝʩʪʚʝ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʦʙʦʩʪʨʠʣʩʷ ʠʥʪʝʨʝʩ ʢ ʚʦʧʨʦʩʘʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʦʙʱʠʤ ʨʘʟʚʠʪʠʝʤ 

ʯʝʣʦʚʝʢʘ, ʢ ʜʝʪʩʪʚʫ ʢʘʢ ʟʥʘʯʠʤʦʤʫ ʠ ʩʘʤʦʮʝʥʥʦʤʫ ʧʝʨʠʦʜʫ ʞʠʟʥʠ, 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʢʘʢ ʬʘʢʪʦʨʫ, ʦʪ ʢʦʪʦʨʦʛʦ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʩʫʜʴʙʘ 

ʢʘʞʜʦʛʦ ʨʝʙʝʥʢʘ ʠ ʩʪʨʘʥʳ, ʧʨʦʠʩʭʦʜʠʪ ʦʩʤʳʩʣʝʥʠʝ ʩʦʮʠʘʣʴʥʳʤʠ ʛʨʫʧʧʘʤʠ ʠ 

ʦʪʜʝʣʴʥʳʤʠ ʛʨʘʞʜʘʥʘʤʠ ʩʦʙʩʪʚʝʥʥʳʭ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʠʥʪʝʨʝʩʦʚ ʚ ʩʬʝʨʝ 

ʦʙʨʘʟʦʚʘʥʠʷ. ɺʩʝ ʵʪʦ ʥʘʭʦʜʠʪ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʚ ʥʘʫʢʝ ʠ ʚ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ 

ʧʨʘʢʪʠʢʝ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʥʘʫʯʥʳʝ ʢʦʥʮʝʧʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʝʘʣʠʟʘʮʠʝʡ 

ʨʘʟʚʠʚʘʶʱʝʛʦ ʧʦʪʝʥʮʠʘʣʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ, ʚʦʩʪʨʝʙʦʚʘʥʳ ʩʦʚʨʝʤʝʥʥʦʡ 

ʰʢʦʣʦʡ, ʢʦʪʦʨʘʷ ʦʪʚʝʯʘʝʪ ʥʘ ʠʟʤʝʥʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ, ʧʦʣʠʪʠʯʝʩʢʦʡ, 

ʥʨʘʚʩʪʚʝʥʥʦʡ ʩʠʪʫʘʮʠʠ ʚ ʩʪʨʘʥʝ ʨʘʟʣʠʯʥʳʤʠ ʠʥʥʦʚʘʮʠʷʤʠ, ʚʚʝʜʝʥʠʝʤ ʚ 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʢʦʣʣʝʢʪʠʚʳ ʥʦʚʳʭ ʣʶʜʝʡ: ʫʯʝʥʳʭ, ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʩʠʭʦʣʦʛʦʚ, 

ʵʢʦʥʦʤʠʩʪʦʚ, ʠʥʞʝʥʝʨʦʚ, ʚʫʟʦʚʩʢʠʭ ʧʝʜʘʛʦʛʦʚ ʠ ʜʨ., ʩʢʣʦʥʥʳʭ ʢ 

ʥʝʪʨʘʜʠʮʠʦʥʥʳʤ ʧʦʜʭʦʜʘʤ, ʬʦʨʤʘʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʨ. ɺ ʥʦʚʳʭ ʫʩʣʦʚʠʷʭ ʥʘ 

ʰʢʦʣʫ ʦʙʲʝʢʪʠʚʥʦ ʣʦʞʘʪʩʷ ʩʣʦʞʥʳʝ ʟʘʜʘʯʠ. ʉʨʝʜʠ ʥʠʭ ï ʟʘʱʠʱʘʪʴ ʜʝʪʝʡ ʦʪ 

ʥʝʛʘʪʠʚʥʳʭ ʩʦʮʠʘʣʴʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʨʳʥʦʯʥʳʭ ʨʝʬʦʨʤ, ʩʜʝʣʘʪʴ ʰʢʦʣʫ 

ʦʧʣʦʪʦʤ ʩʦʮʠʘʣʴʥʦʛʦ ʤʠʨʘ ʠ ʩʦʛʣʘʩʠʷ, ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʨʘʩʪʫʱʝʝ ʤʥʦʛʦʦʙʨʘʟʠʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʟʘʧʨʦʩʦʚ ʥʘʩʝʣʝʥʠʷ ʠ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʠʭ 

ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ. 

ʂʘʢʦʚʘ ʞʝ ʨʦʣʴ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʳ ʚ ʞʠʟʥʠ ʨʝʙʝʥʢʘ? ʉʝʛʦʜʥʷ ʜʣʷ 

ʨʦʜʠʪʝʣʝʡ, ʜʝʪʝʡ, ʧʝʜʘʛʦʛʦʚ ʦʪʢʨʳʪʘ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʪʠʧʘ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ; ʢʦʥʢʨʝʪʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʫʯʝʙʥʠʢʦʚ; ʬʦʨʤ 

ʦʙʨʘʟʦʚʘʥʠʷ. ʅʝʠʟʤʝʥʥʳʤ ʦʩʪʘʝʪʩʷ ʪʦ, ʯʪʦ ʚʩʝ ʜʝʪʠ ʚʦ ʚʩʝʭ ʚʠʜʘʭ ʫʯʝʙʥʳʭ 

ʫʯʨʝʞʜʝʥʠʡ ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ʵʪʘʧ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʳ. ʅʘʯʘʣʴʥʘʷ ʰʢʦʣʘ ð ʵʪʦ ʪʦʪ 

ʬʫʥʜʘʤʝʥʪ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʧʨʠʦʙʨʝʩʪʠ ʩʘʤʳʝ ʚʘʞʥʳʝ ʥʘʚʳʢʠ: ʩʧʦʩʦʙʥʦʩʪʴ 
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ʧʨʠʦʙʨʝʪʘʪʴ ʠ ʫʩʚʘʠʚʘʪʴ ʟʥʘʥʠʷ ʠ ʫʤʝʪʴ ʠʭ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʘ ʪʘʢʞʝ ʨʘʟʚʠʚʘʝʪ 

ʩʧʦʩʦʙʥʦʩʪʴ ʤʳʩʣʠʪʴ, ʥʘʩʪʦʡʯʠʚʦʩʪʴ, ʧʨʠʚʠʚʘʝʪ ʩʦʮʠʘʣʴʥʳʝ ʥʘʚʳʢʠ. ʈʝʘʣʴʥʳʝ 

ʧʨʦʮʝʩʩʳ ʛʫʤʘʥʠʟʘʮʠʠ, ʚʳʟʚʘʥʥʳʝ ʟʥʘʢʦʤʩʪʚʦʤ ʧʝʜʘʛʦʛʦʚ ʩ 

ʣʠʯʥʦʩʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʧʦʜʭʦʜʘʤʠ, 

ʩʦʟʜʘʶʪ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʝʨʝʭʦʜʘ ʦʪ ʦʙʫʯʝʥʠʷ ʠ ʚʦʩʧʠʪʘʥʠʷ 

ʚʩʝʭ ʢ ʨʘʙʦʪʝ ʩ ʢʘʞʜʳʤ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʦʮʠʘʣʴʥʦ-ʮʝʥʥʦʛʦ ʦʪʥʦʰʝʥʠʷ 

ʚʦʩʧʠʪʘʥʥʠʢʘ ʢ ʦʢʨʫʞʘʶʱʝʤʫ ʤʠʨʫ ʠ ʢ ʩʘʤʦʤʫ ʩʝʙʝ, ʧʦ ʨʘʩʰʠʨʝʥʠʶ 

ʛʦʨʠʟʦʥʪʦʚ ʨʝʘʣʠʟʘʮʠʠ ʝʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. 

ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʫʩʣʦʚʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʦʙʫʯʝʥʠʷ, ʚʦʩʧʠʪʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʢʘ, ʩʪʘʥʦʚʣʝʥʠʷ ʝʛʦ ʣʠʯʥʦʩʪʠ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʩʪʨʦʠʪʩʷ ʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʡ 

ʦʩʥʦʚʝ ï ʤʥʦʛʦʤʝʨʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʞʠʟʥʠ ï ʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʦʟʜʘʥʠʝʤ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʰʢʦʣʴʥʳʭ ʚʦʩʧʠʪʘʪʝʣʴʥʳʭ ʩʠʩʪʝʤ. ʇʦʜ 

ʨʘʟʚʠʪʠʝʤ ʨʝʙʝʥʢʘ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʦʙʳʯʥʦ ʧʦʥʠʤʘʶʪʩʷ ʵʚʦʣʶʮʠʦʥʥʳʝ 

ʠʟʤʝʥʝʥʠʷ: ʢʘʢ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ (ʨʦʩʪ, ʩʦʟʨʝʚʘʥʠʝ, ʨʘʟʚʠʪʠʝ), ʪʘʢ ʠ 

ʢʘʯʝʩʪʚʝʥʥʳʝ (ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ, ʠʟʤʝʥʝʥʠʝ). ʆʥʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʨʝʙʝʥʦʢ ʧʨʠʦʙʨʝʪʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʜʝʡʩʪʚʦʚʘʪʴ, ʩʫʱʝʩʪʚʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʝʡ, ʯʝʤ 

ʧʨʝʞʜʝ. 

ʆʙʱʝʧʨʠʟʥʘʥʥʦ: ʨʘʟʚʠʪʠʝ ʯʝʣʦʚʝʢʘ ï ʘʢʪʠʚʥʳʡ ʩʘʤʦʨʝʛʫʣʠʨʫʶʱʠʡʩʷ 

ʧʨʦʮʝʩʩ, ʩʘʤʦʜʚʠʞʝʥʠʝ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʚʘʞʥʳ ʠ ʚʥʝʰʥʠʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ, 

ʩʧʝʮʠʬʠʢʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʦʙʫʯʝʥʠʝ, ʚʦʩʧʠʪʘʥʠʝ ʠ ʧʨ., ʠ ʚʥʫʪʨʝʥʥʠʝ 

ʫʩʣʦʚʠʷ (ʛʝʥʦʪʠʧ, ʦʩʦʙʝʥʥʦʩʪʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʦʧʳʪʘ ʠ ʧʨ.). ʆ ʚʘʞʥʦʡ ʨʦʜʠ 

ʚʦʩʧʠʪʘʪʝʣʷ ʠ ʚʦʩʧʠʪʳʚʘʶʱʝʡ ʩʨʝʜʳ ʧʠʩʘʣ ɸ.ʉ.ʄʘʢʘʨʝʥʢʦ. ʆʥ ʦʪʤʝʯʘʣ, ʯʪʦ 

ʚʦʩʧʠʪʳʚʘʝʪ ʥʝ ʩʪʦʣʴʢʦ ʚʦʩʧʠʪʘʪʝʣʴ, ʩʢʦʣʴʢʦ ʩʨʝʜʘ, ʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʥʘʠʙʦʣʝʝ 

ʚʳʛʦʜʥʳʤ ʦʙʨʘʟʦʤ.  

ʂʦʥʮʝʧʪʫ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʫʯʝʥʳʝ ʫʜʝʣʷʣʠ ʤʥʦʛʦ ʚʥʠʤʘʥʠʷ, 

ʥʘʯʠʥʘʷ ʩ ʵʧʦʭʠ ʇʨʦʩʚʝʱʝʥʠʷ. ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʢʘʢ 

ʙʣʘʛʦʧʨʠʷʪʥʘʷ ʩʠʩʪʝʤʘ ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʩʦʟʜʘʥʠʝ ʚʥʝʰʥʠʭ ʠ 

ʚʥʫʪʨʝʥʥʠʭ ʫʩʣʦʚʠʡ ʜʣʷ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ. ʇʦʜ ʚʥʝʰʥʠʤʠ 

ʫʩʣʦʚʠʷʤʠ ʧʦʜʨʘʟʫʤʝʚʘʣʠʩʴ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʫʯʝʥʠʢʘʤʠ ʠ ʧʝʜʘʛʦʛʘʤʠ, ʧʦʜ 



428 

ʚʥʫʪʨʝʥʥʠʤʠ ï ʤʠʨʦʚʦʟʟʨʝʥʠʝ ʫʯʝʥʠʢʘ, ʫʨʦʚʝʥʴ ʝʛʦ ʤʦʪʠʚʘʮʠʠ ʢ ʦʙʫʯʝʥʠʶ, 

ʩʘʤʦʨʘʟʚʠʪʠʶ ʠ ʩʘʤʦʧʦʟʥʘʥʠʶ, ʨʝʬʣʝʢʩʠʷ. 

ʇʦʥʷʪʠʝ çʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘè ʦʪʨʘʞʘʝʪ ʚʟʘʠʤʦʩʚʷʟʴ ʫʩʣʦʚʠʡ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʦʙʨʘʟʦʚʘʥʠʝ ʯʝʣʦʚʝʢʘ. ʂʦʛʜʘ ʨʝʯʴ ʠʜʝʪ ʦʙ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʩʨʝʜʝ, ʪʦ ʠʤʝʝʪʩʷ ʚ ʚʠʜʫ ʢʘʢ ʚʣʠʷʥʠʝ ʫʩʣʦʚʠʡ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʨʝʙʝʥʢʘ, ʪʘʢ ʠ 

ʚʣʠʷʥʠʝ ʨʝʙʝʥʢʘ ʥʘ ʫʩʣʦʚʠʷ, ʚ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ 

ʧʨʦʮʝʩʩ. ʕʪʦ ʦʙʨʘʪʥʦʝ ʚʣʠʷʥʠʝ, ʧʦ ʩʫʱʝʩʪʚʫ, ʟʘʜʘʝʪ ʚʢʣʶʯʝʥʠʝ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʟʥʘʯʠʤʳʭ ʜʣʷ ʯʝʣʦʚʝʢʘ ʟʥʘʥʠʡ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʢʦʤʬʦʨʪʥʳʭ, ʧʨʠʥʠʤʘʝʤʳʭ ʫʯʘʱʠʤʠʩʷ ʪʝʭʥʦʣʦʛʠʡ ʦʙʫʯʝʥʠʷ. 

çʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘè ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʣʠʯʥʦʩʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʚ ʢʦʪʦʨʦʤ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʶʪ ʠ ʤʝʭʘʥʠʟʤʳ 

ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ. ɿʥʘʯʝʥʠʝ ʧʦʥʷʪʠʷ çʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘè ʩʚʷʟʘʥʦ ʩ 

ʧʦʥʠʤʘʥʠʝʤ ʩʫʱʥʦʩʪʠ ʠ ʮʝʣʠ ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ ʧʦ ʦʧʨʝʜʝʣʝʥʥʦʤʫ, ʥʦʩʷʱʝʤʫ 

ʩʦʮʠʘʣʴʥʦ-ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʦʙʨʘʟʮʫ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʂ. ɼ. ʋʰʠʥʩʢʠʡ 

ʦʪʤʝʯʘʣ: çɺ ʦʩʥʦʚʘʥʠʠ ʦʩʦʙʦʡ ʠʜʝʠ ʚʦʩʧʠʪʘʥʠʷ ʫ ʢʘʞʜʦʛʦ ʥʘʨʦʜʘ ʣʝʞʠʪ, 

ʢʦʥʝʯʥʦ, ʦʩʦʙʝʥʥʘʷ ʠʜʝʷ ʦ ʯʝʣʦʚʝʢʝ, ʦ ʪʦʤ, ʢʘʢʦʚ ʜʦʣʞʝʥ ʙʳʪʴ ʯʝʣʦʚʝʢ ʧʦ 

ʧʦʥʷʪʠʷʤ ʥʘʨʦʜʘ ʚ ʠʟʚʝʩʪʥʳʡ ʧʝʨʠʦʜ ʥʘʨʦʜʥʦʛʦ ʨʘʟʚʠʪʠʷ.  

ʀʟʤʝʥʝʥʠʷ ʚ ʧʦʜʭʦʜʘʭ ʢ ʦʙʫʯʝʥʠʶ ʚʦʧʣʦʪʠʣʠʩʴ ʚ ʧʝʨʝʭʦʜʝ ʦʪ ʩʠʩʪʝʤʳ 

ʧʘʩʩʠʚʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʟʥʘʥʠʡ ʜʦ ʘʢʪʠʚʥʦʛʦ ʫʯʘʩʪʠʷ ʚ ʧʨʦʮʝʩʩʝ ʦʙʝʠʭ ʩʪʦʨʦʥ ï 

ʧʝʜʘʛʦʛʦʚ ʠ ʫʯʝʥʠʢʦʚ. ʆʪʢʘʟʳʚʘʷʩʴ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʙʣʶʜʝʥʠʷ 

ʜʦʛʤʘʪʠʯʝʩʢʠʭ ʦʙʨʷʜʦʚ ʠ ʪʨʘʜʠʮʠʡ, ʩʦʚʨʝʤʝʥʥʘʷ ʰʢʦʣʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʟʚʠʪʠʝ 

ʩʚʦʙʦʜʳ ʠ ʪʚʦʨʯʝʩʢʠʭ ʥʘʚʳʢʦʚ. ɿʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʦʜʭʦʜʘʭ ʢ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʧʨʦʠʟʦʰʣʦ ʚ ʧʨʦʰʣʦʤ ʚʝʢʝ. ɺʦ ʤʥʦʛʦʤ 

ʠʟʤʝʥʝʥʠʝ ʚʝʢʪʦʨʘ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʦʙʷʟʘʥʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʘʢʠʭ 

ʣʠʯʥʦʩʪʝʡ ʢʘʢ ʗʥʫʰ ʂʦʨʯʘʢ, ʄʘʨʠʷ ʄʦʥʪʝʩʩʦʨʠ, ɼʞʦʥ ɼʴʶʠ, ʈʫʜʦʣʴʬ 

ʐʪʘʡʥʝʨ (ʦʩʥʦʚʘʪʝʣʴ ʚʘʣʴʜʦʨʬʩʢʦʡ ʧʝʜʘʛʦʛʠʢʠ). ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʭ 

ʥʦʚʘʪʦʨʩʢʠʭ ʠʜʝʡ ʧʦʟʚʦʣʠʣʦ ʦʪʦʡʪʠ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʡ ʚʝʨʪʠʢʘʣʠ 

ñʫʯʠʪʝʣʴ-ʫʯʝʥʠʢò, ʛʜʝ ʚʪʦʨʦʡ ʫʯʘʩʪʥʠʢ ʷʚʣʷʝʪʩʷ ʦʙʳʯʥʳʤ ʧʦʪʨʝʙʠʪʝʣʝʤ. 

ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ ð ʵʪʦ ʢʦʤʧʣʝʢʩ 

ʫʩʣʦʚʠʡ, ʚʢʣʶʯʘʶʱʠʡ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʨʘʟʚʠʚʘʶʱʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, 
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ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʢʦʤʬʦʨʪ ʠ ʩʦʜʝʨʞʘʪʝʣʴʥʦʝ ʥʘʧʦʣʥʝʥʠʝ, ʢʦʪʦʨʳʝ ʚ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʬʦʨʤʠʨʫʶʪ ʣʠʯʥʦʩʪʴ ʨʝʙʝʥʢʘ. ʆʥʘ ʚʳʩʪʫʧʘʝʪ ʢʘʢ çʪʨʝʪʠʡ 

ʫʯʠʪʝʣʴè, ʦʨʛʘʥʠʟʫʷ ʘʢʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ 

ʩʨʝʜʘ ʤʦʞʝʪ ʙʳʪʴ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʘ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʦʮʠʘʣʴʥʳʭ, ʢʫʣʴʪʫʨʥʳʭ, 

ʘ ʪʘʢʞʝ ʩʧʝʮʠʘʣʴʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʫʯʨʝʞʜʝʥʠʠ 

ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʦʪʦʨʳʭ ʩ 

ʠʥʜʠʚʠʜʦʤ ʧʨʦʠʩʭʦʜʠʪ ʩʪʘʥʦʚʣʝʥʠʝ ʣʠʯʥʦʩʪʠ. 

ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʫʩʣʦʚʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʦʙʫʯʝʥʠʷ, ʚʦʩʧʠʪʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʢʘ, ʩʪʘʥʦʚʣʝʥʠʷ ʝʛʦ ʣʠʯʥʦʩʪʠ. ɽʜʠʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʦʛʦ ʧʦʥʷʪʠʷ ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʠʟʫʯʘʶʪ 

ʧʝʜʘʛʦʛʠ ʠ ʧʩʠʭʦʣʦʛʠ. ʆʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʥʝʣʴʟʷ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʜʦʛʤʫ. 

ʆʥʘ ʩʚʷʟʘʥʘ ʩ ʧʦʩʪʦʷʥʥʳʤ ʧʦʠʩʢʦʤ ʥʦʚʳʭ ʠʜʝʡ ʚ ʦʙʫʯʝʥʠʠ ʠ ʚʦʩʧʠʪʘʥʠʠ ʜʝʪʝʡ 

ʠ ʚʦʧʣʦʱʝʥʠʠ ʠʭ ʥʘ ʧʨʘʢʪʠʢʝ. 

ɺ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ʜʦʣʞʥʘ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ, ʜʦʩʪʫʧʥʦʩʪʴ ʠ ʦʪʢʨʳʪʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʟʘʜʘʯʘʤ ʬʠʟʠʯʝʩʢʦʛʦ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʫʯʘʱʠʭʩʷ, ʩʦʟʜʘʚʘʪʴ ʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʮʝʣʝʡ ʠ ʚʳʧʦʣʥʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, 

ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʙʫʯʘʶʱʠʭʩʷ, ʩʪʠʤʫʣʠʨʦʚʘʪʴ 

ʠʭ ʪʚʦʨʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ, ʩʘʤʦʨʘʟʚʠʪʠʝ ʠ ʩʘʤʦʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ, ʚʳʷʚʣʷʪʴ 

ʦʜʘʨʸʥʥʳʭ ʜʝʪʝʡ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʠʭ ʨʘʟʚʠʪʠʶ ʯʝʨʝʟ ʫʯʘʩʪʠʝ ʚ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʤ ʪʚʦʨʯʝʩʪʚʝ ʠ ʧʨʦʝʢʪʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʨʝʛʫʣʷʨʥʦ ʦʙʥʦʚʣʷʪʴ ʩʦʜʝʨʞʘʥʠʝ, ʬʦʨʤʳ ʠ ʤʝʪʦʜʳ ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʧʦʦʱʨʷʪʴ ʫʯʘʱʠʭʩʷ ʢ ʚʳʨʘʞʝʥʠʶ ʩʦʙʩʪʚʝʥʥʦʡ ʧʦʟʠʮʠʠ, 

ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʫʩʧʝʭʠ ʢʘʞʜʦʛʦ ʫʯʝʥʠʢʘ, ʘ ʪʘʢʞʝ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʚʣʘʜʝʥʠʝ ʧʝʜʘʛʦʛʘʤʠ ʤʝʪʦʜʠʢʦʡ ʨʘʙʦʪʳ ʩ ʜʝʪʴʤʠ, ʠʤʝʶʱʠʤʠ 

ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ. 

ʕʬʬʝʢʪʠʚʥʘʷ ʩʨʝʜʘ ʦʙʫʯʝʥʠʷ ʩʪʠʤʫʣʠʨʫʝʪ ʩʦʮʠʘʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʧʦʪʨʝʙʥʦʩʪʠ ʫʯʘʱʠʭʩʷ, ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
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ʨʝʩʫʨʩʦʚ. ʄʝʞʜʫ ʪʝʤ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ʜʘʞʝ ʚ çʧʨʦʜʚʠʥʫʪʳʭè ʰʢʦʣʘʭ ʥʝ 

ʚʩʝʛʜʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʚʨʝʤʝʥʥʳʤ ʟʘʜʘʯʘʤ. ʊʘʢ, ʤʥʦʛʠʝ ʩʦʚʨʝʤʝʥʥʳʝ ʛʠʤʥʘʟʠʠ 

ʠ ʣʠʮʝʠ ʬʘʢʪʠʯʝʩʢʠ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʰʢʦʣ. ɺʤʝʩʪʦ 

ʨʘʟʨʘʙʦʪʢʠ ʠ ʘʧʨʦʙʘʮʠʠ ʧʦʜʣʠʥʥʦ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʠʜʝʡ ʠ 

ʢʦʥʮʝʧʮʠʡ, ʚ ʥʠʭ ʧʨʦʠʩʭʦʜʠʪ ʣʠʰʴ ʧʝʨʝʛʨʫʟʢʘ ʫʯʝʙʥʳʭ ʧʣʘʥʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʫʭʫʜʰʝʥʠʶ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ. ɺʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʚʩʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʥʘʯʠʥʘʥʠʷ ʩʚʦʜʷʪʩʷ ʪʦʣʴʢʦ ʢ ʠʟʤʝʥʝʥʠʷʤ ʚ ʩʬʝʨʝ ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ, ʘ 

ʩʠʩʪʝʤʘ ʚʦʩʧʠʪʘʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʣʠʙʦ ʨʘʟʨʫʰʝʥʘ, ʣʠʙʦ ʥʝ ʩʣʦʞʠʣʘʩʴ. ʄʘʣʦ 

ʚʥʠʤʘʥʠʷ ʫʜʝʣʷʝʪʩʷ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʜʘʚʥʦ ʠʟʚʝʩʪʥʦ: 

ʤʣʘʜʰʠʡ ʰʢʦʣʴʥʳʡ ʚʦʟʨʘʩʪ ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʳʤ ʠ ʯʨʝʟʚʳʯʘʡʥʦ ʟʥʘʯʠʤʳʤ 

ʧʝʨʠʦʜʦʤ ʩʪʘʥʦʚʣʝʥʠʷ ʣʠʯʥʦʩʪʠ ʠ ʦʙʱʝʛʦ ʨʘʟʚʠʪʠʷ ʨʝʙʝʥʢʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʚʦʧʨʦʩ ʦʙ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ, ʝʝ ʩʦʟʜʘʥʠʠ, ʢʦʤʧʦʥʝʥʪʘʭ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ 

ʦʯʝʥʴ ʘʢʪʫʘʣʝʥ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʥʘʰʠʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ. 

ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ï ʵʪʦ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʘʷ ʨʝʘʣʴʥʦʩʪʴ, 

ʩʦʯʝʪʘʥʠʝ ʫʞʝ ʩʣʦʞʠʚʰʠʭʩʷ ʠʩʪʦʨʠʯʝʩʢʠʭ ʚʣʠʷʥʠʡ ʠ ʥʘʤʝʨʝʥʥʦ ʩʦʟʜʘʥʥʳʭ 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ 

ʨʘʟʚʠʪʠʝ ʣʠʯʥʦʩʪʠ ʫʯʝʥʠʢʘ. ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʧʝʮʠʘʣʴʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʚʢʣʶʯʘʶʱʝʝ ʚ 

ʩʝʙʷ ʜʠʜʘʢʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ, ʦʙʦʨʫʜʦʚʘʥʠʝ, ʠʥʚʝʥʪʘʨʴ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʦʟʨʘʩʪʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʤʣʘʜʰʠʭ 

ʰʢʦʣʴʥʠʢʦʚ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʥʝ 

ʪʦʣʴʢʦ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠ ʨʘʟʚʠʪʠʠ ʣʠʯʥʦʩʪʠ ʨʝʙʝʥʢʘ, ʥʦ ʠ ʩʘʤʠʭ ʧʝʜʘʛʦʛʦʚ. 

ʇʨʘʚʠʣʴʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ð ʵʪʦ ʢʣʶʯʝʚʦʡ ʬʘʢʪʦʨ, 

ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʭʘʨʘʢʪʝʨ ʧʦʚʝʜʝʥʠʷ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ. ʉʦʚʨʝʤʝʥʥʘʷ ʩʠʩʪʝʤʘ ʥʘʯʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘʮʝʣʝʥʘ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʫʯʘʱʠʭʩʷ ʙʘʟʦʚʳʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʯʝʣʦʚʝʢʫ ʜʣʷ 

ʘʜʘʧʪʘʮʠʠ ʠ ʩʦʮʠʘʣʠʟʘʮʠʠ ʚ ʙʳʩʪʨʦʠʟʤʝʥʷʶʱʠʭʩʷ ʫʩʣʦʚʠʷʭ ʞʠʟʥʠ: 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ, ʩʧʦʩʦʙʥʦʩʪʠ ʢ 

ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʠ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʶ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʜʦʣʞʥʘ ʩʪʨʦʠʪʴʩʷ ʩ ʫʯʝʪʦʤ 
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ʩʠʩʪʝʤʥʦ-ʜʝʷʪʝʣʴʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ, ʢʦʪʦʨʳʡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʘʢʪʠʚʥʦʩʪʴ ʠ 

ʩʫʙʲʝʢʪ-ʩʫʙʲʝʢʪʥʳʝ ʦʪʥʦʰʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʦʙʨʘʟʦʚʘʥʠʷ. ʋʩʧʝʰʥʦʩʪʴ ʯʝʣʦʚʝʢʘ 

ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴʶ ʥʘ ʧʦʟʥʘʥʠʝ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʘʢʪʠʚʥʫʶ ʞʠʟʥʝʥʥʫʶ ʧʦʟʠʮʠʶ, 

ʩʧʦʩʦʙʥʦʩʪʴ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʚ ʥʦʚʳʭ ʫʩʣʦʚʠʷʭ, ʥʘʚʳʢʠ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʚʝʜʝʥʠʝ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ. 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʥʝ ʪʦʣʴʢʦ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʠ ʨʘʟʚʠʪʠʠ ʣʠʯʥʦʩʪʠ ʨʝʙʝʥʢʘ, ʥʦ ʠ ʩʘʤʠʭ ʧʝʜʘʛʦʛʦʚ. ɺ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʫʯʠʪʝʣʴ ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʦʚ 

ʧʨʦʝʢʪʠʨʫʝʪ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʩʨʝʜʫ, ʢʦʪʦʨʘʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʩʚʦʝʥʠʶ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʨʝʜʤʝʪʘʤ; ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʤʝʪʘʧʨʝʜʤʝʪʥʳʭ ʫʤʝʥʠʡ, ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʨʘʚʩʪʚʝʥʥʳʭ ʢʘʯʝʩʪʚ ʠ ʨʘʟʚʠʪʠʶ 

ʩʦʮʠʘʣʴʥʦʡ ʠ ʣʠʯʥʦʩʪʥʦ-ʟʥʘʯʠʤʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ 

ʢʨʝʘʪʠʚʥʦʩʪʴ, ʢʨʠʪʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʠ ʢʦʤʤʫʥʠʢʘʮʠʶ 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʮʝʣʦʩʪʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʦʩʥʘʱʝʥʠʝ ʰʢʦʣʳ, ʦʨʛʘʥʠʟʘʮʠʶ 

ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʭʘʨʘʢʪʝʨ ʤʝʞʣʠʯʥʦʩʪʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ 

ʢʣʠʤʘʪ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʤʳʝ ʤʝʪʦʜʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʦʙʫʯʝʥʠʷ. ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ 

ʩʨʝʜʘ ʩʦʚʨʝʤʝʥʥʦʡ ʰʢʦʣʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʷʜʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʚʳʟʚʘʥʥʳʭ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʠ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʝʝ 

ʩʫʝɦʩʪʚʦʚʘʥʠʷ, ʠ ʤʦʞʝʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʳʤ ʬʘʢʪʦʨʦʤ ʨʘʟʚʠʪʠʷ ʫʯʘʱʠʭʩʷ, ʝʩʣʠ 

ʦʥʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʪʨʝʙʥʦʩʪʷʤ ʜʝʪʝʡ, ʨʦʜʠʪʝʣʝʡ, ʫʯʠʪʝʣʝʡ; ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʠ 

ʫʯʠʪʝʣʷ ʦʩʦʟʥʘʶʪ ʟʘʜʘʯʫ ʦʙʱʝʛʦ ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ ʢʘʢ ʧʨʠʦʨʠʪʝʪʥʫʶ ʚ ʩʚʦʝʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʦʩʫʱʝʩʪʚʣʷʶʪ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʝ ʫʩʠʣʠʷ ʜʣʷ ʝʝ ʨʝʰʝʥʠʷ; 

ʫʨʦʚʝʥʴ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʨʘʙʦʪʥʠʢʦʚ ʰʢʦʣʳ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʩʦʚʨʝʤʝʥʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʥʘʫʢʠ; ʩʫʱʝʩʪʚʫʝʪ ʢʦʥʢʫʨʝʥʮʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʫʯʨʝʞʜʝʥʠʡ. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʥʘʨʷʜʫ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʚ 

ʩʦʚʨʝʤʝʥʥʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʧʨʦʪʠʚʦʨʝʯʠʷ: 
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V ʤʝʞʜʫ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʚʦ ʚʩʝʩʪʦʨʦʥʥʝʤ ʣʠʯʥʦʩʪʥʦʤ ʨʘʟʚʠʪʠʠ 

ʜʝʪʝʡ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ ʩʪʨʝʤʣʝʥʠʝʤ ʰʢʦʣʳ ʨʘʟʚʠʚʘʪʴ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʘ 

ʠʥʦʛʜʘ ʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ï ʧʘʤʷʪʴ ʨʝʙʝʥʢʘ, ʩ ʜʨʫʛʦʡ; 

V ʤʝʞʜʫ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴʶ ʨʦʜʠʪʝʣʝʡ ʚ ʦʙʱʝʤ ʨʘʟʚʠʪʠʠ ʜʝʪʝʡ ʠ 

ʩʣʘʙʳʤ ʚʣʘʜʝʥʠʝʤ ʧʝʜʘʛʦʛʘʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ; 

V ʤʝʞʜʫ ʦʩʦʟʥʘʥʠʝʤ ʫʯʠʪʝʣʷʤʠ ʟʥʘʯʠʤʦʩʪʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʠ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʦʚ ʢ ʜʝʪʷʤ ʠ ʠʭ ʨʝʘʣʠʟʘʮʠʠ; 

V ʤʝʞʜʫ ʩʦʮʠʘʣʴʥʦʡ ʟʥʘʯʠʤʦʩʪʴʶ ʧʨʦʮʝʩʩʘ ʨʘʟʚʠʪʠʷ ʫʯʘʱʠʭʩʷ ʚ 

ʤʣʘʜʰʠʭ ʢʣʘʩʩʘʭ ʰʢʦʣʳ ʠ ʩʣʘʙʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ ʝʛʦ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʤʠ 

ʨʘʟʨʘʙʦʪʢʘʤʠ ʠ ʤʘʪʝʨʠʘʣʘʤʠ. 

ʇʨʠ ʧʨʘʚʠʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʳ 

ʩʪʘʥʦʚʠʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʬʘʢʪʦʨʦʤ ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ. ʋʩʣʦʚʠʷʤʠ, ʥʝʦʙʭʦʜʠʤʳʤʠ 

ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʳ ʢʘʢ ʬʘʢʪʦʨʘ ʨʘʟʚʠʪʠʷ 

ʫʯʘʱʠʭʩʷ ʤʦʞʝʤ ʫʢʘʟʘʪʴ ʧʨʠʥʷʪʠʝ ʙʦʣʴʰʠʥʩʪʚʦʤ ʝʝ ʩʦʪʨʫʜʥʠʢʦʚ ʚ ʢʘʯʝʩʪʚʝ 

ʛʣʘʚʥʦʡ ʟʘʜʘʯʠ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʢʨʝʧʣʝʥʠʝ ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʧʩʠʭʠʯʝʩʢʦʛʦ 

ʟʜʦʨʦʚʴʷ ʨʝʙʝʥʢʘ, ʨʘʟʥʦʩʪʦʨʦʥʥʝʝ ʨʘʩʢʨʳʪʠʝ ʝʛʦ ʣʠʯʥʦʩʪʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ; 

ʦʨʛʘʥʠʟʘʮʠʷ ʮʝʣʦʩʪʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʧʨʦʮʝʩʩʦʚ ʦʙʫʯʝʥʠʷ ʠ ʚʦʩʧʠʪʘʥʠʷ; ʫʨʦʯʥʦʡ 

ʠ ʚʥʝʫʨʦʯʥʦʡ ʞʠʟʥʠ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ; ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʟʨʦʩʣʳʭ ʩ ʜʝʪʴʤʠ 

ʥʘ ʧʨʠʥʮʠʧʘʭ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ, ʩʦʪʚʦʨʯʝʩʪʚʘ; ʧʨʝʦʙʣʘʜʘʥʠʝ ʚ ʰʢʦʣʝ 

ʜʦʙʨʦʞʝʣʘʪʝʣʴʥʦʡ, ʪʚʦʨʯʝʩʢʦʡ ʘʪʤʦʩʬʝʨʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ ʜʫʭʦʚʥʦʤʫ 

ʦʙʦʛʘʱʝʥʠʶ ʫʯʠʪʝʣʷ, ʨʦʜʠʪʝʣʝʡ ʠ ʫʯʝʥʠʢʦʚ ʚ ʧʨʦʮʝʩʩʝ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ 

ʦʙʱʝʥʠʷ ʠ ʩʦʚʤʝʩʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; ʩʪʨʝʤʣʝʥʠʝ ʫʯʠʪʝʣʝʡ ʢ ʧʦʩʪʦʷʥʥʦʤʫ 

ʩʘʤʦʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ; 

ʪʚʦʨʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʩʪʨʝʤʣʝʥʠʡ ʧʝʜʘʛʦʛʦʚ; ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ 

ʤʦʥʠʪʦʨʠʥʛ ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ; ʘʢʪʠʚʥʦʝ ʚʢʣʶʯʝʥʠʝ ʨʦʜʠʪʝʣʝʡ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ 

ʩʨʝʜʫ. ʈʝʘʣʠʟʘʮʠʷ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʫʩʣʦʚʠʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʩʧʠʪʘʥʠʝ ʫʯʝʥʠʢʦʚ, 

ʢʘʢ ʣʶʜʝʡ ʢʫʣʴʪʫʨʥʳʭ, ʚʳʩʦʢʦʥʨʘʚʩʪʚʝʥʥʳʭ, ʘʢʪʠʚʥʦʩʪʴ ʢʦʪʦʨʳʭ ʠʤʝʝʪ 

ʪʚʦʨʯʝʩʢʠʡ ʠ ʩʦʮʠʘʣʴʥʦ- ʟʥʘʯʠʤʳʡ ʭʘʨʘʢʪʝʨ. ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ʥʘʯʘʣʴʥʦʡ 

ʰʢʦʣʳ ʷʚʣʷʝʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʨʘʟʚʠʪʠʷ ʫʯʘʱʠʭʩʷ, ʪ.ʢ. 

ʠʤʝʥʥʦ ʢ ʥʝʡ ʜʝʪʠ ʚ ʩʠʣʫ ʚʦʟʨʘʩʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʥʘʠʙʦʣʝʝ ʩʝʥʟʠʪʠʚʥʳ. ʆʥʘ 
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ʧʦʤʦʛʘʝʪ ʨʝʙʝʥʢʫ ʚʦʩʧʨʠʥʷʪʴ ʦʙʨʘʟʦʚʘʥʠʝ ʢʘʢ ʣʠʯʥʦʩʪʥʦ-ʟʥʘʯʠʤʫʶ ʮʝʥʥʦʩʪʴ, 

ʦʚʣʘʜʝʪʴ ʩʧʦʩʦʙʘʤʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʜʨʫʛʠʤʠ ʣʶʜʴʤʠ, 

ʦʩʤʳʩʣʠʪʴ ʟʘʜʘʯʠ ʩʚʦʝʡ ʞʠʟʥʠ; ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʦʩʥʦʚʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʣʠʯʥʦʩʪʠ 

(ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ, ʠʜʝʘʣʴʥʳʝ, ʚ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʫʚʘʞʝʥʠʠ, ʩʘʤʦʘʢʪʫʘʣʠʟʘʮʠʠ ʠ 

ʧʨ.). ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ʧʦʤʦʛʘʝʪ ʯʝʣʦʚʝʢʫ ʚ ʨʘʩʢʨʳʪʠʠ ʩʤʳʩʣʘ ʩʚʦʝʛʦ 

ʙʳʪʠʷ ʚ ʤʠʨʝ ʯʝʨʝʟ ʧʦʥʠʤʘʥʠʝ ʭʘʨʘʢʪʝʨʘ ʠ ʩʧʦʩʦʙʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʵʪʠʤ 

ʤʠʨʦʤ. ɻʣʘʚʥʦʝ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʩʦʩʪʦʠʪ ʚ ʦʩʤʳʩʣʝʥʠʠ 

ʯʝʣʦʚʝʢʦʤ ʩʚʦʝʛʦ ʤʝʩʪʘ ʚ ʤʠʨʝ, ʚ ʦʚʣʘʜʝʥʠʠ ʩʧʦʩʦʙʘʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʥʠʤ. 

ɺ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʨʝʯʴ ʠʜʝʪ ʦ ʚʦʩʧʨʠʷʪʠʠ ʨʝʙʝʥʢʦʤ ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʢ 

ʣʠʯʥʦʩʪʥʦ-ʟʥʘʯʠʤʦʡ ʮʝʥʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʚ ʨʘʩʰʠʨʷʶʱʝʤʩʷ ʧʨʦʮʝʩʩʝ 

ʦʚʣʘʜʝʥʠʷ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʤʠʨʦʤ ʧʨʦʠʩʭʦʜʠʪ 

ʦʙʦʛʘʱʝʥʠʝ, ʨʘʟʚʠʪʠʝ ʣʠʯʥʦʩʪʠ ʨʝʙʝʥʢʘ. ɺ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʚ ʢʘʯʝʩʪʚʝ 

ʦʩʦʙʦʡ ʮʝʥʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʜʨʫʛʠʤʠ ʣʶʜʴʤʠ, ʚ ʭʦʜʝ 

ʢʦʪʦʨʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʣʠʯʥʦʩʪʥʦʝ ʚʟʘʠʤʦʦʙʦʛʘʱʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ.  

ʉʧʝʮʠʬʠʢʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʥʘ ʨʘʩʢʨʳʪʠʝ ʠ ʨʘʟʚʠʪʠʝ ʣʠʯʥʦʩʪʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʢʘʞʜʦʛʦ ʰʢʦʣʴʥʠʢʘ; ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ; ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʝʪʘʧʨʝʜʤʝʪʥʳʭ ʫʤʝʥʠʡ. ʋʯʠʪʝʣʴ ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʦʚ ʜʦʣʞʝʥ 

ʙʳʪʴ ʚʦʦʨʫʞʝʥ ʠʥʩʪʨʫʤʝʥʪʘʨʠʝʤ ʧʦ ʚʳʷʚʣʝʥʠʶ ʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ, ʘʜʝʢʚʘʪʥʦʡ ʧʦʪʨʝʙʥʦʩʪʷʤ ʠ ʚʦʟʤʦʞʥʦʩʪʷʤ ʫʯʘʱʠʭʩʷ. 

ʇʨʠ ʵʪʦʤ ʩʨʝʜʘ ʜʦʣʞʥʘ ʙʳʪʴ ʢʦʤʬʦʨʪʥʦʡ, ʟʜʦʨʦʚʴʝʩʙʝʨʝʛʘʶʱʝʡ, ʜʦʩʪʘʚʣʷʪʴ 

ʫʯʘʱʠʤʩʷ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʥʘʩʳʱʝʥʠʝ, ʨʘʩʰʠʨʷʪʴ ʧʦʟʥʘʚʘʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʠ ʠʥʪʝʨʝʩʳ, ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʘʢʪʠʚʥʦʩʪʴ ʫʯʘʱʠʭʩʷ, ʧʦʙʫʞʜʘʪʴ ʢ ʪʚʦʨʯʝʩʢʦʡ 

ʜʝ̫ʪʝʣʴʥʦʩʪʠ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ. ʀʟʫʯʝʥʠʝ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ, 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ, ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦʟʚʦʣʷʝʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʬʦʨʤʘʤʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ, 

ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ, ʷʚʣʷʶʪʩʷ: 

ʣʠʯʥʦʩʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʠ ʠʥʪʝʨʘʢʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝ. ʉʦʚʨʝʤʝʥʥʳʡ ʫʨʦʢ 

ʜʦʣʞʝʥ ʚʳʟʳʚʘʪʴ ʠ ʫʢʨʝʧʣʷʪʴ ʠʥʪʝʨʝʩ ʫʯʘʱʠʭʩʷ ʢ ʧʨʝʜʤʝʪʫ, ʨʘʟʚʠʚʘʪʴ ʠʭ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ. ʕʪʠ ʚʦʧʨʦʩʳ ʨʝʰʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ 
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ʣʠʯʥʦʩʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʙʫʯʝʥʠʶ. 

ʃʠʯʥʦʩʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʥʘʧʨʘʚʣʝʥ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ 

ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʧʨʠ ʦʙʫʯʝʥʠʠ, ʥʘ ʫʯʝʪ ʠ ʨʘʟʚʠʪʠʝ ʠʥʪʝʨʝʩʦʚ ʠ ʩʧʦʩʦʙʥʦʩʪʝʡ 

ʢʘʞʜʦʛʦ ʫʯʘʱʝʛʦʩʷ, ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʫʤʝʥʠʡ ʜʣʷ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ʚ ʩʦʚʨʝʤʝʥʥʦʤ 

ʧʦʥʠʤʘʥʠʠ ʧʝʜʘʛʦʛʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʨʝʘʣʴʥʦʩʪʴ, ʦʙʲʝʜʠʥʷʶʱʘʷ 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩ 

ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ ʨʘʟʨʘʙʦʪʢʘʤʠ ʠ ʥʘʤʝʨʝʥʥʦ ʩʦʟʜʘʥʥʳʤʠ ʫʩʣʦʚʠʷʤʠ, 

ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʜʣʷ ʦʙʫʯʝʥʠʷ ʠ ʚʦʩʧʠʪʘʥʠʷ. ɺʢʣʶʯʝʥʠʝ ʫʯʘʱʠʭʩʷ ʚ 

ʩʦʚʤʝʩʪʥʫʶ ʨʘʙʦʪʫ ʧʦʩʨʝʜʩʪʚʦʤ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʨʝʰʝʥʠʝ ʦʙʱʠʭ 

ʟʘʜʘʯ ʨʘʟʚʠʚʘʝʪ ʚ ʥʠʭ ʧʘʨʪʥʝʨʩʢʠʝ ʯʫʚʩʪʚʘ ʠ ʞʝʣʘʥʠʝ ʨʘʙʦʪʘʪʴ ʚ ʢʦʤʘʥʜʝ.  
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ʄʦʢʨʦʤʝʥʢʦ ʆʣʝʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ 

 ʢʘʥʜ.ʧʝʜ.ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʤʦʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʢʦʤʫʥʘʣʴʥʠʡ ʟʘʢʣʘʜ çʍʘʨʢʽʚʩʴʢʠʡ ʣʽʮʝʡ ˉ100 ʍʘʨʢʽʚʩʴʢʦʾ ʤʽʩʴʢʦʾ ʨʘʜʠè 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʫʢʨʘʾʥʩʴʢʦʾ 

ʜʝʨʞʘʚʠ ʦʜʥʠʤ ʽʟ ʧʨʽʦʨʠʪʝʪʽʚ ʚʠʟʥʘʯʝʥʦ ʛʣʠʙʦʢʝ ʡ ʩʠʩʪʝʤʥʝ ʚʠʚʯʝʥʥʷ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʢʦʥʮʝʧʪʫ ʦʩʚʽʪʠ ʥʘ ʟʘʩʘʜʘʭ ʻʜʥʦʩʪʽ ʪʘ ʚʟʘʻʤʦʧʨʦʥʠʢʥʝʥʥʷ 

ʢʫʣʴʪʫʨʥʠʭ ʪʨʘʜʠʮʽʡ ʽ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʜʦʩʚʽʜʫ ʥʘʫʢʦʚʮʽʚ ʨʽʟʥʠʭ ʢʨʘʾʥ ʩʚʽʪʫ. 

ɯʩʪʦʨʽʦʛʨʘʬʽʷ ʚʽʪʯʠʟʥʷʥʠʭ ʽ ʟʘʨʫʙʽʞʥʠʭ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʜʞʝʨʝʣ 

ʜʦʚʦʜʠʪʴ, ʱʦ ʫ ɺʝʣʠʢʽʡ ɹʨʠʪʘʥʽʾ ʥʘʢʦʧʠʯʝʥʦ ʟʥʘʯʥʠʡ ʜʦʩʚʽʜ ʦʨʛʘʥʽʟʘʮʽʾ 

ʝʣʝʤʝʥʪʘʨʥʦʾ ʦʩʚʽʪʠ. 

ɸʥʘʣʽʟ ʘʢʪʫʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʅʘ ʧʽʜʩʪʘʚʽ ʫʟʘʛʘʣʴʥʝʥʥʷ ʽʩʪʦʨʠʯʥʠʭ 

ʜʞʝʨʝʣ, ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ ʪʘ ʧʝʜʘʛʦʛʽʯʥʠʭ ʚʠʜʘʥʴ, ʧʨʠʩʚʷʯʝʥʠʭ ʜʦʩʚʽʜʫ 

ʜʽʷʣʴʥʦʩʪʽ ʝʣʝʤʝʥʪʘʨʥʠʭ ʰʢʽʣ, ʚʠʟʥʘʯʝʥʦ ʬʦʨʤʠ ʽ ʤʝʪʦʜʠ ʦʨʛʘʥʽʟʘʮʽʾ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʨʽʟʥʠʭ ʪʠʧʘʭ ʝʣʝʤʝʥʪʘʨʥʠʭ ʰʢʽʣ. 

ʄʝʪʘ ʩʪʘʪʪʽ ï ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʬʦʨʤʠ ʽ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ ʚ ʥʘʮʽʦʥʘʣʴʥʠʭ ʪʘ 

ʙʨʠʪʘʥʩʴʢʠʭ ʰʢʦʣʘʭ ʫ ɺʝʣʠʢʽʡ ɹʨʠʪʘʥʽʾ ʍɯʍ ʩʪ.  

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʝʣʝʤʝʥʪʘʨʥʦʾ 

ʦʩʚʽʪʠ ʫ ɺʝʣʠʢʽʡ ɹʨʠʪʘʥʽʾ ʚ ɸʥʛʣʽʾ ʨʦʟʧʦʚʩʶʜʞʫʚʘʣʘʩʴ ʤʦʥʽʪʦʨʥʘ ʩʠʩʪʝʤʘ 

ʥʘʚʯʘʥʥʷ, ʚʠʥʠʢʥʝʥʥʷ ʷʢʦʾ ʧʦʚôʷʟʫʶʪʴ ʟ ʽʤʝʥʘʤʠ ʜʚʦʭ ʜʽʷʯʽʚ ʥʘʨʦʜʥʦʛʦ 

ʰʢʽʣʴʥʠʮʪʚʘ ʚ ɸʥʛʣʽʾ ï ɽʥʜʨʶ ɹʝʣʣʘ (1753 ï 1832 ʨʨ.) ʪʘ ɼʞʦʟʝʬʘ ʃʘʥʢʘʩʪʝʨʘ 

(1778 ï 1838 ʨʨ.). ʇʽʩʣʷ ʫʟʘʛʘʣʴʥʝʥʥʷ ʜʦʩʚʽʜʫ ʦʨʛʘʥʽʟʘʮʽʾ Ăʜʝʰʝʚʦʾ ʰʢʦʣʠ ʜʣʷ 

ʙʽʜʥʠʭò, ʚʦʥʠ ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʪʘʢʫ ʩʠʩʪʝʤʫ ʥʘʚʯʘʥʥʷ, ʢʦʣʠ ʦʜʠʥ ʚʯʠʪʝʣʴ ʤʽʛ 

ʥʘʚʯʘʪʠ ʽ ʢʦʥʪʨʦʣʶʚʘʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʫʯʥʽʚ ï ʜʦ ʩʪʘ ʽ ʙʽʣʴʰʝ ʦʜʥʦʯʘʩʥʦ. ɼʣʷ 

ʮʴʦʛʦ ʚʯʠʪʝʣʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚ ʜʦʧʦʤʦʛʫ ʥʘʡʢʨʘʱʠʭ ʫʯʥʽʚ, ʷʢʽ ʯʽʪʢʦ ʚʠʢʦʥʫʚʘʣʠ 

ʤʝʪʦʜʠʯʥʽ ʚʢʘʟʽʚʢʠ ʚʯʠʪʝʣʷ. ʇʽʩʣʷ ʧʦʰʠʨʝʥʥʷ ʤʦʥʽʪʦʨʥʦʾ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ ʫ 

ʌʨʘʥʮʽʾ ʚʦʥʘ ʩʪʘʣʘ ʚʽʜʦʤʘ ʫ ʩʚʽʪʽ ʷʢ ʩʠʩʪʝʤʘ ʚʟʘʻʤʥʦʛʦ ʥʘʚʯʘʥʥʷ. ɺ ɸʥʛʣʽʾ 
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ʽʩʪʦʨʠʯʥʦ ʮʷ ʩʠʩʪʝʤʘ ʚʽʜʦʤʘ ʷʢ ʩʧʦʩʽʙ ʩʘʤʦʥʘʚʯʘʥʥʷ (ʚʽʜ ʘʥʛʣ. Self tuition), 

ʦʩʢʽʣʴʢʠ ʢʨʘʱʽ ʫʯʥʽ ʥʘʚʯʘʣʠ ʩʣʘʙʰʠʭ, ʦʪʞʝ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʟʜʽʡʩʥʶʚʘʚʩʷ 

ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʩʘʤʠʭ ʫʯʥʽʚ [1, ʩ. 520]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʘʨʛʫʤʝʥʪʫʻ, ʱʦ ʮʷ ʤʝʪʦʜʠʢʘ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʥʝʟʘʣʝʞʥʦ 

ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ ʜʚʦʤʘ ʘʥʛʣʽʡʩʴʢʠʤʠ ʧʝʜʘʛʦʛʘʤʠ ʥʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ 

ʝʣʝʤʝʥʪʘʨʥʦʾ ʦʩʚʽʪʠ, ʪʦʤʫ ʾʭʥʷ ʧʝʜʘʛʦʛʽʯʥʘ ʧʨʘʢʪʠʢʘ ʤʘʣʘ ʧʝʚʥʽ ʚʽʜʤʽʥʥʦʩʪʽ. 

ʇʦ-ʧʝʨʰʝ, ʨʽʟʥʠʮʷ ʧʦʣʷʛʘʣʘ ʚ ʙʘʯʝʥʥʽ ʨʦʣʽ ʪʘ ʟʤʽʩʪʫ ʨʝʣʽʛʽʡʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʫ 

ʩʠʩʪʝʤʽ ʝʣʝʤʝʥʪʘʨʥʦʾ ʦʩʚʽʪʠ. ɺʠʢʣʠʢʘʥʦ ʮʝ ʙʫʣʦ ʨʽʟʥʠʤ ʚʽʨʦʩʧʦʚʽʜʘʥʥʷʤ ʜʚʦʭ 

ʘʚʪʦʨʽʚ. ɺ ʪʝʦʨʝʪʠʯʥʦʤʫ ʨʦʟʜʽʣʽ ʜʦʚʝʜʝʥʦ, ʱʦ ʨʝʣʽʛʽʡʥʽ ʯʠʥʥʠʢʠ ʤʘʣʠ ʚʘʛʦʤʠʡ 

ʚʧʣʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʟʤʽʩʪʫ, ʬʦʨʤ ʽ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ. ɽʥ. ɹʝʣʣ ʙʫʚ 

ʩʚʷʱʝʥʠʢʦʤ ʘʥʛʣʽʢʘʥʩʴʢʦʾ ʮʝʨʢʚʠ. ʆʪʞʝ, ʫ ʰʢʦʣʠ ɽʥ. ɹʝʣʣʘ ʧʨʠʡʤʘʣʠʩʷ ʪʽʣʴʢʠ 

ʜʽʪʠ ʙʘʪʴʢʽʚ ï ʧʦʩʣʽʜʦʚʥʠʢʽʚ ʘʥʛʣʽʢʘʥʩʴʢʦʾ ʮʝʨʢʚʠ (ʧʘʥʽʚʥʦʾ ʥʘ ʪʝʨʠʪʦʨʽʾ ɸʥʛʣʽʾ 

ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʝʨʽʦʜ). ʐʢʦʣʠ ɽʥ. ɹʝʣʣʘ ʩʪʘʣʠ ʩʧʦʩʦʙʦʤ ʧʦʰʠʨʝʥʥʷ 

ʘʥʛʣʽʢʘʥʩʴʢʦʾ ʮʝʨʢʚʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʝʣʴʩʫ ʽ ʐʦʪʣʘʥʜʽʾ ʷʢ ʧʘʥʽʚʥʦʾ ʜʣʷ ʚʩʽʻʾ 

ʪʝʨʠʪʦʨʽʾ ɹʨʠʪʘʥʽʾ ʜʦ ʦʩʪʘʥʥʴʦʾ ʪʨʝʪʠʥʠ ʍɯʍ ʩʪʦʣʽʪʪʷ. ɼʞ. ʃʘʥʢʘʩʪʝʨ ʙʫʚ 

ʧʨʝʜʩʪʘʚʥʠʢʦʤ ʦʜʥʽʻʾ ʟ ʯʠʩʝʣʴʥʠʭ ʩʝʢʪ ʢʚʘʢʝʨʽʚ. ʋ ʰʢʦʣʠ ɼʞ. ʃʘʥʢʘʩʪʝʨʘ 

ʧʨʠʡʤʘʣʠʩʷ ʜʽʪʠ ʚʩʽʭ ʚʽʨʫʚʘʥʴ [2; 3]. 

ɹʝʟʧʝʨʝʯʥʦ ʨʽʟʥʽ ʧʦʛʣʷʜʠ ʥʘ ʨʦʣʴ ʪʘ ʟʤʽʩʪ ʨʝʣʽʛʽʡʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʫ 

ʰʢʽʣʴʥʽʡ ʩʠʩʪʝʤʽ ʝʣʝʤʝʥʪʘʨʥʦʾ ʦʩʚʽʪʠ ʧʝʨʰʦʛʦ ʝʪʘʧʫ ʦʙʫʤʦʚʠʣʠ ʚʽʜʢʨʠʪʪʷ 

ʨʽʟʥʠʭ ʦʩʚʽʪʥʽʭ ʛʨʦʤʘʜ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʰʢʽʣ ɽʥ. ɹʝʣʣʘ ʽ ɼʞ. ʃʘʥʢʘʩʪʝʨʘ, 

ʧʽʜʪʨʠʤʢʫ ʨʽʟʥʠʭ ʚʝʨʩʪʚ ʥʘʩʝʣʝʥʥʷ ʪʘ ʛʝʦʛʨʘʬʽʯʥʝ ʨʦʟʤʽʱʝʥʥʷ ʪʘ ʧʦʰʠʨʝʥʥʷ 

ʝʣʝʤʝʥʪʘʨʥʠʭ ʰʢʽʣ. 

ʋ ʩʚʽʪʦʚʫ ʧʝʜʘʛʦʛʽʯʥʫ ʧʨʘʢʪʠʢʫ ʰʢʦʣʠ ʜʚʦʭ ʧʝʜʘʛʦʛʽʚ ʫʚʽʡʰʣʠ ʧʽʜ 

ʥʘʟʚʘʤʠ: ʣʘʥʢʘʩʪʝʨʩʴʢʽ ʰʢʦʣʠ ʪʘ ʰʢʦʣʠ ɽʥ. ɹʝʣʣʘ. ɺ ʽʩʪʦʨʽʶ ʦʩʚʽʪʠ ɺʝʣʠʢʦʾ 

ɹʨʠʪʘʥʽʾ ʰʢʦʣʠ ʜʚʦʭ ʜʽʷʯʽʚ ʫʚʽʡʰʣʠ ʷʢ ʙʨʠʪʘʥʩʴʢʽ ʪʘ ʥʘʮʽʦʥʘʣʴʥʽ, ʥʘ ʯʝʩʪʴ 

ʛʨʦʤʘʜ, ʷʢʽ ʦʧʽʢʫʚʘʣʠ ʝʣʝʤʝʥʪʘʨʥʽ ʰʢʦʣʠ ʥʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ [4, ʩ. 100]. 

ʍʘʨʘʢʪʝʨʠʟʫʶʯʠ ʬʦʨʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʚ ʝʣʝʤʝʥʪʘʨʥʠʭ ʰʢʦʣʘʭ ʥʘ 

ʧʝʨʰʦʤʫ ʝʪʘʧʽ, ʩʣʽʜ ʟʫʧʠʥʠʪʠʩʷ ʥʘ ʘʥʘʣʽʟʽ ʪʘʢʠʭ ʩʫʪʪʻʚʠʭ ʦʟʥʘʢ ʷʢ: ʯʘʩʦʚʠʡ ʽ 

ʧʨʦʩʪʦʨʦʚʠʡ ʨʝʞʠʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ; ʨʦʟʧʦʜʽʣ 

ʥʘʚʯʘʣʴʥʦ-ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʬʫʥʢʮʽʡ ʤʽʞ ʫʯʠʪʝʣʝʤ ʪʘ ʫʯʥʷʤʠ; ʧʽʜʙʽʨ ʽ 
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ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʣʘʥʦʢ ʥʘʚʯʘʣʴʥʦʾ ʨʦʙʦʪʠ; ʭʘʨʘʢʪʝʨ ʩʧʽʣʢʫʚʘʥʥʷ ʤʽʞ ʫʯʠʪʝʣʝʤ ʪʘ 

ʫʯʥʷʤʠ. 

ʋ ʧʨʦʩʪʦʨʦʚʽʡ ʦʨʛʘʥʽʟʘʮʽʾ ʤʦʥʽʪʦʨʥʦʾ ʩʠʩʪʝʤʠ ʝʣʝʤʝʥʪʘʨʥʠʭ ʰʢʽʣ 

ɼʞ. ʃʘʥʢʘʩʪʝʨʘ ʪʘ ɽʥ. ɹʝʣʣʘ ʩʧʽʣʴʥʠʤ ʙʫʣʠ ʧʨʷʤʦʢʫʪʥʘ ʬʦʨʤʘ ʰʢʽʣʴʥʠʭ 

ʧʨʠʤʽʱʝʥʴ, ʧʨʦʩʪʦʨʽ ʟʘʣʠ ʜʣʷ ʥʘʚʯʘʥʥʷ, ʚʽʟʫʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʧʨʦʩʪʦʨʫ ʥʘ ʟʦʥʠ 

ʜʽʷʣʴʥʦʩʪʽ ʜʣʷ ʨʽʟʥʠʭ ʢʣʘʩʽʚ (ʘʙʦ ʚʠʜʽʚ ʥʘʚʯʘʣʴʥʦʾ ʨʦʙʦʪʠ) ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʨʦʟʤʽʱʝʥʥʷ ʜʦʱʦʢ, ʣʘʚ ʜʣʷ ʩʠʜʽʥʥʷ, ʤʽʩʮʴ ʜʣʷ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʴ ʟ ʧʠʩʴʤʘ. 

ʈʝʞʠʤ ʯʘʩʦʚʠʡ ʫ ʰʢʦʣʘʭ ɽʥ. ɹʝʣʣʘ ʽ ɼʞ. ʃʘʥʢʘʩʪʝʨʘ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ 

ʧʦʚʥʠʤ ʜʥʝʤ ʥʘʚʯʘʥʥʷ, ʚʽʜʩʫʪʥʽʩʪʶ ʻʜʠʥʦʾ ʥʦʨʤʦʚʘʥʦʾ ʪʨʠʚʘʣʦʩʪʽ ʟʘʥʷʪʴ (10 ï 

15 ʭʚ. ʫ ɼʞ. ʃʘʥʢʘʩʪʝʨʘ, 30 ʭʚ. ï 1 ʛʦʜ. ʫ ɽʥ. ɹʝʣʣʘ), ʯʝʨʛʫʚʘʥʥʷʤ ʟʘʥʷʪʴ (ʫ     

ɽʥ. ɹʝʣʣʘ) ʪʘ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ (ʫ ɼʞ. ʃʘʥʢʘʩʪʝʨʘ). ʎʽ ʯʘʩʦʚʽ ʧʘʨʘʤʝʪʨʠ ʧʦʯʘʩʪʠ 

ʚʠʪʨʠʤʘʣʠ ʚʠʧʨʦʙʫʚʘʥʥʷ ʯʘʩʦʤ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʩʫʯʘʩʥʠʭ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ 

ʰʢʦʣʘʭ ɺʝʣʠʢʦʾ ɹʨʠʪʘʥʽʾ ʪʘ ʽʥʰʠʭ ʢʨʘʾʥ ʩʚʽʪʫ [5, ʩ. 78]. 

ɺ ʝʣʝʤʝʥʪʘʨʥʠʭ ʰʢʦʣʘʭ ɺʝʣʠʢʦʾ ɹʨʠʪʘʥʽʾ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʪʘʢʽ ʩʧʦʩʦʙʠ 

ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ: 

- ʬʨʦʥʪʘʣʴʥʘ ʨʦʙʦʪʘ ī ʚʠʢʦʥʘʥʥʷ ʚʩʽʤʘ ʫʯʥʷʤʠ ʦʜʥʘʢʦʚʦʛʦ ʟʘʚʜʘʥʥʷ 

ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʥʘʡʢʨʘʱʦʛʦ ʫʯʥʷ. ʅʘʧʨʠʢʣʘʜ: ʥʘʧʠʩʘʥʥʷ ʧʝʚʥʦʾ ʣʽʪʝʨʠ ʟ 

ʘʙʝʪʢʠ ʥʘ ʧʽʩʢʫ (ʟʘʥʷʪʪʷ ʟ ʧʠʩʴʤʘ, ʰʢʦʣʘ ɽʥ. ɹʝʣʣʘ). ʅʘʧʠʩʘʥʥʷ ʩʢʣʘʜʽʚ ʟ ʜʚʦʭ 

ʣʽʪʝʨ ʧʽʜ ʜʠʢʪʦʚʢʫ ʥʘ ʘʩʧʽʜʥʠʭ ʜʦʰʢʘʭ (ʟʘʥʷʪʪʷ ʟ ʧʠʩʴʤʘ, ʰʢʦʣʘ 

ɼʞ. ʃʘʥʢʘʩʪʝʨʘ). ʏʠʪʘʥʥʷ ʫʯʥʷʤʠ ʩʣʦʚʘ ʧʦ ʩʢʣʘʜʘʭ, ʥʝ ʧʦʚʪʦʨʶʶʯʠ 

ʧʦʧʝʨʝʜʥʴʦʛʦ: 1-ʡ ʫʯʝʥʴ: ʤʦ-, 2-ʡ ʫʯʝʥʴ: -ʣʦ, 3-ʡ ʫʯʝʥʴ: -ʢʦ, 4-ʡ ʫʯʝʥʴ: ʤʦʣʦʢʦ. 

(ʏʠʪʘʥʥʷ, ʰʢʦʣʘ ɽʥ. ɹʝʣʣʘ); 

- ʛʨʫʧʦʚʘ ʨʦʙʦʪʘ (ʫ ʬʦʨʤʽ Ăʙʨʠʛʘʜʠò) ī ʪʠʤʯʘʩʦʚʽ ʛʨʫʧʠ ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʧʝʚʥʠʭ ʟʘʚʜʘʥʴ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʥʘʡʢʨʘʱʦʛʦ ʫʯʥʷ. ʅʘʧʨʠʢʣʘʜ: 

ʯʠʪʘʥʥʷ ʩʢʣʘʜʽʚ ʫ ʧʽʚʢʦʣʘʭ (ʧʦ 6-9 ʫʯʥʽʚ, ʰʢʦʣʘ ɼʞ. ʃʘʥʢʘʩʪʝʨʘ) [5, ʩ. 95]; 

- ʽʥʜʠʚʽʜʫʘʣʴʥʘ ʨʦʙʦʪʘ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʧʽʜ ʯʘʩ ʧʝʨʝʚʽʨʢʠ 

ʟʥʘʥʴ. ʅʘʧʨʠʢʣʘʜ: ʝʢʟʘʤʝʥʫʚʘʥʥʷ ʚʯʠʪʝʣʝʤ ʢʦʞʥʦʛʦ ʫʯʥʷ ʟ ʯʠʪʘʥʥʷ ʥʘʧʨʠʢʽʥʮʽ 

ʢʦʞʥʦʛʦ ʤʽʩʷʮʷ (ʯʠ ʪʠʞʥʷ) ī ʰʢʦʣʠ ɽʥ. ɹʝʣʣʘ ʽ ɼʞ. ʃʘʥʢʘʩʪʝʨʘ; ʯʠʪʘʥʥʷ ʧʦ 

ʪʘʙʣʠʮʷʭ ʟ ʢʦʞʥʠʤ ʫʯʥʝʤ ī ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʥʘʡʢʨʘʱʦʛʦ ʫʯʥʷ (ʰʢʦʣʘ 

ɼʞ. ʃʘʥʢʘʩʪʝʨʘ); 
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- ʧʘʨʥʘ ʨʦʙʦʪʘ, ʢʦʣʠ ʥʘʡʢʨʘʱʠʡ ʫʯʝʥʴ ʩʠʜʽʚ ʟʘ ʦʜʥʽʻʶ ʧʘʨʪʦʶ ʟʽ 

ʩʣʘʙʰʠʤ ʫʯʥʝʤ (ʰʢʦʣʘ ɽʥ. ɹʝʣʣʘ, ʟʛʦʜʦʤ ʮʝʡ ʚʠʜ ʨʦʙʦʪʠ ʟʘʣʠʰʠʚʩʷ ʣʠʰʝ ʚ 

ʧʦʯʘʪʢʦʚʠʭ ʢʣʘʩʘʭ) [5, ʩ. 120]. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʝʣʝʤʝʥʪʘʨʥʠʭ ʰʢʦʣʘʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʧʝʚʥʽ 

ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ ʟ ʦʩʥʦʚʥʠʭ ʪʨʴʦʭ ʛʨʫʧ: ʤʝʪʦʜʠ ʦʨʛʘʥʽʟʘʮʽʾ 

ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʘ ʜʞʝʨʝʣʘʤʠ ʟʜʦʙʫʪʪʷ ʟʥʘʥʴ: ʩʣʦʚʝʩʥʽ 

(ʢʘʪʝʭʽʟʠʯʥʘ ʙʝʩʽʜʘ) ī ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʜʣʷ ʚʠʚʯʝʥʥʷ ɿʘʢʦʥʫ ɹʦʞʦʛʦ (ʰʢʦʣʘ 

ɽʥ. ɹʝʣʣʘ); ʧʨʘʢʪʠʯʥʽ (ʪʨʝʥʫʚʘʣʴʥʽ ʚʧʨʘʚʠ ʟʘ ʟʨʘʟʢʦʤ) ī ʫʩʥʽ, ʧʠʩʴʤʦʚʽ ʚʧʨʘʚʠ 

ʧʽʜ ʜʠʢʪʦʚʢʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʥʘ ʟʘʥʷʪʪʷʭ ʽʟ ʯʠʪʘʥʥʷ, ʧʠʩʴʤʘ, ʘʨʠʬʤʝʪʠʢʠ 

(ʰʢʦʣʠ ɽʥ. ɹʝʣʣʘ ʪʘ ɼʞ. ʃʘʥʢʘʩʪʝʨʘ); ʪʝʭʥʽʯʥʽ ʚʧʨʘʚʠ (ʟʘʥʷʪʪʷ ʰʠʪʪʷʤ, 

ʚôʷʟʘʥʥʷ) ī ʰʢʦʣʠ ɽʥ. ɹʝʣʣʘ ʪʘ ɼʞ. ʃʘʥʢʘʩʪʝʨʘ. ɿʘʣʝʞʥʦ ʚʽʜ ʭʘʨʘʢʪʝʨʫ 

ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ, ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ ʚ ʘʥʘʣʦʛʽʾ ʽʟ ʩʫʯʘʩʥʠʤʠ 

ʢʣʘʩʠʬʽʢʘʮʽʷʤʠ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʷʢ ʚʽʜʪʚʦʨʶʶʯʽ (ʘʙʦ ʨʝʧʨʦʜʫʢʪʠʚʥʽ) [5, ʩ. 87].  

ɺʠʜʽʣʷʶʯʠ ʘʩʧʝʢʪ ʢʝʨʫʚʘʥʥʷ ʥʘʚʯʘʥʥʷʤ ʫʯʥʷ ʚ ʝʣʝʤʝʥʪʘʨʥʠʭ ʰʢʦʣʘʭ, 

ʚʘʨʪʦ ʚʢʘʟʘʪʠ ʥʘ ʧʦʧʫʣʷʨʥʽʩʪʴ ʪʘʢʦʛʦ ʤʝʪʦʜʫ, ʷʢ ʨʦʙʦʪʘ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ 

ʥʘʡʢʨʘʱʦʛʦ ʫʯʥʷ (ʤʦʥʽʪʦʨʘ ʯʠ ʥʘʩʪʘʚʥʠʢʘ). ʎʷ ʬʦʨʤʘ ʥʘʚʯʘʥʥʷ ʧʦʜʽʙʥʘ ʜʦ 

ʚʟʘʻʤʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʧʦʧʫʣʷʨʥʦʛʦ ʫ ʚʽʪʯʠʟʥʷʥʦʤʫ ʰʢʽʣʴʥʠʮʪʚʽ ʱʝ ʟ ʯʘʩʽʚ 

ʙʨʘʪʩʴʢʠʭ ʰʢʽʣ. 

ɿ ʛʨʫʧʠ ʤʝʪʦʜʽʚ ʩʪʠʤʫʣʶʚʘʥʥʷ ʽ ʤʦʪʠʚʘʮʽʾ ʦʙʦʚôʷʟʢʫ ʽ ʥʘʚʯʘʣʴʥʦʾ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʚ ʘʥʛʣʽʡʩʴʢʠʭ ʝʣʝʤʝʥʪʘʨʥʠʭ ʰʢʦʣʘʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʟʘʦʭʦʯʝʥʥʷ, ʧʦʢʘʨʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʚ ʝʣʝʤʝʥʪʘʨʥʠʭ ʰʢʦʣʘʭ ɼʞ. ʃʘʥʢʘʩʪʝʨʘ ʟʘ 

ʜʦʙʨʫ ʧʦʚʝʜʽʥʢʫ ʪʘ ʩʪʘʨʘʥʥʽʩʪʴ ʫʯʥʷʤ ʚʠʜʘʚʘʣʠ ʧʦʭʚʘʣʴʥʽ ʢʚʠʪʢʠ. ʆʜʠʥ ʪʘʢʠʡ 

ʢʚʠʪʦʢ ʥʘʜʘʚʘʚ ʫʯʥʶ ʧʨʘʚʦ ʯʠʪʘʪʠ ʢʥʠʛʠ ʟ ʰʢʽʣʴʥʦʾ ʙʽʙʣʽʦʪʝʢʠ. ɿʘ ʜʝʢʽʣʴʢʘ 

ʢʚʠʪʢʽʚ ʫʯʥʽ ʦʜʝʨʞʫʚʘʣʠ ʛʨʦʰʦʚʫ ʚʠʥʘʛʦʨʦʜʫ. ɺ ʝʣʝʤʝʥʪʘʨʥʠʭ ʰʢʦʣʘʭ 

ɽʥ. ɹʝʣʣʘ ʟʘ ʜʦʙʨʫ ʧʦʚʝʜʽʥʢʫ ʪʘ ʩʪʘʨʘʥʥʽʩʪʴ ʫʯʥʽ ʦʪʨʠʤʫʚʘʣʠ ʛʨʦʰʦʚʫ 

ʚʠʥʘʛʦʨʦʜʫ ʘʙʦ ʧʨʝʜʤʝʪʠ ʚʝʨʭʥʴʦʛʦ ʦʜʷʛʫ. ʅʘʧʨʠʢʽʥʮʽ ʢʦʞʥʦʛʦ ʪʠʞʥʷ, ʢʨʽʤ 

ʫʯʥʽʚ, ʥʘʛʦʨʦʜʫ ʦʪʨʠʤʫʚʘʣʠ ʽ ʢʣʘʩʥʽ ʥʘʩʪʘʚʥʠʢʠ. ʊʘʢʦʞ ʫ ʰʢʦʣʘʭ ɽʥ. ɹʝʣʣʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ çʯʦʨʥʫè ʢʥʠʛʫ (ʢʥʠʛʫ ʧʨʦʚʠʥ) ī ʥʝʩʫʤʣʽʥʥʠʤ ʫʯʥʷʤ ʜʦʨʽʢʘʣʠ, 

ʘ ʟʘ ʙʽʣʴʰʽ ʧʨʦʚʠʥʠ ʢʘʨʘʣʠ [5, ʩ. 29]. 

ɺ ʝʣʝʤʝʥʪʘʨʥʠʭ ʰʢʦʣʘʭ ɺʝʣʠʢʦʾ ɹʨʠʪʘʥʽʾ ʢʦʥʪʨʦʣʴ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 
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ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ ʧʝʨʝʜʙʘʯʘʚ ʧʝʨʝʚʽʨʢʫ, ʦʮʽʥʢʫ ʪʘ ʦʙʣʽʢ 

ʫʩʧʽʭʽʚ ʢʦʞʥʦʛʦ ʫʯʥʷ. ʎʽ ʟʘʧʠʩʠ ʚʝʣʠʩʷ ʫ ʩʧʝʮʽʘʣʴʥʠʭ ʢʥʠʛʘʭ ʜʣʷ ʚʯʠʪʝʣʷ. 

ɺʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʪʘʢʽ ʚʠʜʠ ʢʦʥʪʨʦʣʶ: ʧʦʧʝʨʝʜʥʽʡ (ʚ ʰʢʦʣʘʭ ɼʞ. ʃʘʥʢʘʩʪʝʨʘ 

ʧʦʧʝʨʝʜʥʽʡ ʢʦʥʪʨʦʣʴ ʟʜʽʡʩʥʶʚʘʚʩʷ ʚʯʠʪʝʣʝʤ ʧʽʜ ʯʘʩ ʚʩʪʫʧʫ ʜʠʪʠʥʠ ʜʦ ʰʢʦʣʠ ʟ 

ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʾʾ ʟʥʘʥʴ, ʚʤʽʥʴ, ʥʘʚʠʯʦʢ ʽʟ ʯʠʪʘʥʥʷ, ʽ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ 

ʨʝʟʫʣʴʪʘʪʫ ʾʾ ʟʘʨʘʭʦʚʫʚʘʣʠ ʫ ʩʪʘʨʰʠʡ ʯʠ ʤʦʣʦʜʰʠʡ ʢʣʘʩ), ʧʦʪʦʯʥʠʡ 

(ʟʜʽʡʩʥʶʚʘʚʩʷ ʤʦʥʽʪʦʨʘʤʠ ʯʠ ʥʘʩʪʘʚʥʠʢʘʤʠ ʧʽʜ ʯʘʩ ʱʦʜʝʥʥʦʾ ʥʘʚʯʘʣʴʥʦʾ 

ʨʦʙʦʪʠ). ɺ ʰʢʦʣʘʭ ɽʥ. ɹʝʣʣʘ ʪʘ ɼʞ. ʃʘʥʢʘʩʪʝʨʘ ʧʦʪʦʯʥʠʡ ʢʦʥʪʨʦʣʴ ʧʨʦʚʦʜʠʚʩʷ 

ʥʘʧʨʠʢʽʥʮʽ ʢʦʞʥʦʛʦ ʤʽʩʷʮʷ, ʦʙʦʚôʷʟʢʦʚʦ ï ʟ ʯʠʪʘʥʥʷ, ʫ ʜʝʷʢʠʭ ʰʢʦʣʘʭ ï ʟ 

ʧʠʩʴʤʘ ʪʘ ʘʨʠʬʤʝʪʠʢʠ, ʫ ʰʢʦʣʘʭ ɼʞ. ʃʘʥʢʘʩʪʝʨʘ ʪʽʣʴʢʠ ʟʜʽʡʩʥʶʚʘʚʩʷ 

ʫʯʠʪʝʣʷʤʠ). ɺ ʰʢʦʣʘʭ ɽʥ. ɹʝʣʣʘ ʽʩʥʫʚʘʚ ʮʽʢʘʚʘ ʬʦʨʤʘ ʢʦʥʪʨʦʣʶ: ʧʦʩʪʽʡʥʘ ʟʤʽʥʘ 

ʫʯʥʝʤ ʩʚʦʛʦ ʤʽʩʮʷ ʚ ʰʢʦʣʽ, ʷʢʝ ʚʽʥ ʩʘʤ ʟʥʘʭʦʜʠʚ ʟʛʽʜʥʦ ʟ ʩʚʦʾʤʠ ʫʩʧʽʭʘʤʠ ʚ 

ʯʠʪʘʥʥʽ (ʧʠʩʴʤʽ, ʘʨʠʬʤʝʪʠʮʽ, ʚʠʚʯʝʥʥʽ ɿʘʢʦʥʫ ɹʦʞʦʤʫ) [5, ʩ. 64].  

ɺʠʱʝ ʟʘʟʥʘʯʝʥʽ ʚʠʜʠ ʢʦʥʪʨʦʣʶ ʚʽʜʙʫʚʘʣʠʩʷ ʫ ʬʦʨʤʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ 

ʥʘʚʯʘʣʴʥʦʶ ʨʦʙʦʪʦʶ ʫʯʥʷ, ʫʩʥʦʛʦ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʦʧʠʪʫʚʘʥʥʷ ʪʘ ʧʠʩʴʤʦʚʦʛʦ 

ʢʦʥʪʨʦʣʶ (ʨʦʟʚô̫ ʟʘʥʥʷ ʟʘʜʘʯ, ʚʠʢʦʥʘʥʥʷ ʪʨʝʥʫʚʘʣʴʥʠʭ ʚʧʨʘʚ ʟʘ ʟʨʘʟʢʦʤ, ʧʠʩʴʤʘ 

ʧʽʜ ʜʠʢʪʦʚʢʫ). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʽʜʥʘʡʜʝʥʽ ʧʨʠʢʣʘʜʠ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʟʜʽʡʩʥʝʥʥʷ ʬʫʥʢʮʽʡ 

ʢʦʥʪʨʦʣʶ ʪʘ ʦʮʽʥʢʠ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʫʯʥʽʚ ʚ ʝʣʝʤʝʥʪʘʨʥʠʭ ʰʢʦʣʘʭ ʥʘ 

ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʜʦʚʦʜʠʪʴ, ʱʦ ʤʝʪʦʜʠʯʥʘ ʙʘʟʘ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚʽʜʧʦʚʽʜʘʣʘ 

ʣʦʛʽʮʽ ʟʤʽʩʪʫ ʽ ʬʦʨʤ ʥʘʚʯʘʥʥʷ ʫ ʮʠʭ ʰʢʦʣʘʭ. 

ʋʟʘʛʘʣʴʥʝʥʥʷ ʧʨʠʢʣʘʜʽʚ ʧʨʘʢʪʠʢʠ ʧʝʨʝʚʦʜʫ ʫʯʥʽʚ ʚ ʝʣʝʤʝʥʪʘʨʥʠʭ ʰʢʦʣʘʭ 

ɺʝʣʠʢʦʾ ɹʨʠʪʘʥʽʾ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʪʘʢ ʩʘʤʦ ʚʽʜʙʫʚʘʚʩʷ ʨʦʟʧʦʜʽʣ ʫʯʥʽʚ ʥʘ 

ʢʣʘʩʠ. ʋʯʝʥʴ ʧʝʨʝʚʦʜʠʚʩʷ ʚ ʥʘʩʪʫʧʥʠʡ ʚʠʱʠʡ ʢʣʘʩ, ʜʝ ʩʠʜʽʚ ʥʘ ʦʩʪʘʥʥʴʦʤʫ 

ʤʽʩʮʽ. ʗʢʱʦ ʟʘ ʧʝʚʥʠʡ ʯʘʩ ʚʽʥ ʥʝ ʟʘʡʥʷʚ ʩʝʨʝʜʥʴʦʛʦ ʤʽʩʮʷ ʚ ʢʣʘʩʽ, ʟʛʽʜʥʦ ʟʽ 

ʩʚʦʾʤʠ ʫʩʧʽʭʘʤʠ, ʪʦ ʡʦʛʦ ʧʦʚʝʨʪʘʣʠ ʜʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʥʠʞʯʦʛʦ ʢʣʘʩʫ. ʊʘʢ ʩʘʤʦ 

ʧʦʩʪʽʡʥʫ ʟʤʽʥʫ ʫʯʥʝʤ ʩʚʦʛʦ ʤʽʩʮʷ ʚ ʢʣʘʩʽ ʟʛʽʜʥʦ ʟʽ ʩʚʦʾʤʠ ʫʩʧʽʭʘʤʠ ʤʦʞʥʘ 

ʚʚʘʞʘʪʠ ʟʘʩʦʙʦʤ ʟʘʦʭʦʯʝʥʥʷ ʯʠ ʧʦʢʘʨʘʥʥʷ (ʦʩʢʽʣʴʢʠ ʢʦʞʝʥ ʫʯʝʥʴ ʧʦʙʦʶʚʘʚʩʷ 

ʟʘʡʥʷʪʠ ʤʽʩʮʝ ʥʠʞʯʝ ʟʘ ʩʚʦʻ) [5, ʩ. 53]. 

ʗʢ ʟôʷʩʦʚʘʥʦ ʫ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʟʛʦʜʦʤ ɼʞ. ʃʘʥʢʘʩʪʝʨ ʫ ʩʚʦʾʭ ʰʢʦʣʘʭ 
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ʯʘʩʪʢʦʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚ ʙʝʣʣʽʚʩʴʢʫ ʬʦʨʤʫ ʢʦʥʪʨʦʣʶ. ʅʘʚʝʜʝʤʦ ʧʨʠʢʣʘʜ: ʫʯʥʽ 

ʩʪʦʷʣʠ ʫ ʧʽʚʢʦʣʽ (ʧʦ 6 ï 9 ʫʯʥʽʚ), ʤʦʥʽʪʦʨʠ ʧʦʢʘʟʫʚʘʣʠ ʥʘ ʪʘʙʣʠʮʷʭ ʣʽʪʝʨʠ ʽ 

ʧʨʦʧʦʥʫʚʘʣʠ ʫʯʥʷʤ ʾʭ ʥʘʟʚʘʪʠ. ɿʜʽʡʩʥʶʚʘʚʩʷ ʧʝʨʝʭʽʜ ʫʯʥʽʚ ʟ ʤʽʩʮʷ ʥʘ ʤʽʩʮʝ 

ʟʘʣʝʞʥʦ ʚʽʜ ʧʨʘʚʠʣʴʥʦʩʪʽ ʾʭʥʽʭ ʚʽʜʧʦʚʽʜʝʡ [5]. ʗʢ ʙʘʯʠʤʦ ʟ ʮʠʭ ʧʨʠʢʣʘʜʽʚ, 

ʦʨʛʘʥʽʟʘʮʽʡʥʦ ʫʚʝʩʴ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʚ ʝʣʝʤʝʥʪʘʨʥʠʭ ʰʢʦʣʘʭ ʙʫʚ 

ʜʠʥʘʤʽʯʥʠʤ, ʧʨʘʢʪʠʯʥʦ ʩʧʨʷʤʦʚʘʥʠʤ ʽ ʧʝʨʝʜʙʘʯʘʚ ʯʝʨʝʟ ʬʦʨʤʠ ʽ ʤʝʪʦʜʠ 

ʥʘʚʯʘʥʥʷ, ʢʦʥʪʨʦʣʶ ʟʘ ʥʘʚʯʘʣʴʥʦʶ ʜʽʷʣʴʥʽʩʪʶ ʬʦʨʤʫʚʘʪʠ ʚ ʫʯʥʽʚ ʣʽʜʝʨʩʴʢʽ 

ʷʢʦʩʪʽ. ɿʤʘʛʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʦʧʠʩʘʥʠʭ ʚʠʱʝ ʬʦʨʤ ʢʦʥʪʨʦʣʶ, ʧʝʚʥʦʶ ʤʽʨʦʶ 

ʽʤʽʪʫʚʘʚ ʨʦʙʦʯʫ ʘʪʤʦʩʬʝʨʫ ʥʘ ʬʘʙʨʠʢʘʭ, ʥʘ ʷʢʠʭ ʟʛʦʜʦʤ ʧʨʘʮʶʚʘʣʠ ʚʠʧʫʩʢʥʠʢʠ 

ʮʠʭ ʝʣʝʤʝʥʪʘʨʥʠʭ ʰʢʽʣ. ʋʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʝʣʝʤʝʥʪʘʨʥʠʭ ʰʢʦʣʘʭ 

ɼʞ. ʃʘʥʢʘʩʪʝʨʘ ʜʣʷ ʚʽʜʟʥʘʢʠ ʦʢʨʝʤʠʭ ʫʯʥʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʟʥʘʯʢʠ, ʷʢʽ 

ʧʨʠʢʨʽʧʣʶʚʘʣʠʩʷ ʜʦ ʦʜʷʛʫ ʫʯʥʽʚ, ʟ ʧʽʜʧʠʩʘʤʠ: Ăʧʝʨʰʠʡ ʫʯʝʥʴò, Ăʩʪʘʨʘʥʥʠʡ 

ʫʯʝʥʴò, Ăʜʦʙʨʠʡ ʫʯʝʥʴò, Ăʙʘʣʘʢʫʯʠʡ ʫʯʝʥʴò, Ăʣʝʜʘʯʠʡ ʫʯʝʥʴò ʪʘ ʽʥʰʽ. ʊʘʢʠʡ 

ʧʨʠʡʦʤ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʽ ʜʦ ʤʝʪʦʜʽʚ ʢʦʥʪʨʦʣʶ ʽ, ʟʦʢʨʝʤʘ ï ʟʘʦʭʦʯʝʥʥʷ ʽ 

ʧʦʢʘʨʘʥʥʷ. 

ʇʨʦʚʝʜʝʥʝ ʫʟʘʛʘʣʴʥʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʟ ʪʝʤʠ ʜʠʩʝʨʪʘʮʽʾ ʩʚʽʜʯʠʪʴ, ʱʦ ʚ 

ʝʣʝʤʝʥʪʘʨʥʠʭ ʰʢʦʣʘʭ ɽʥ. ɹʝʣʣʘ ʽ ɼʞ. ʃʘʥʢʘʩʪʝʨʘ ʜʫʞʝ ʰʘʥʫʚʘʣʘʩʷ ʢʥʠʛʘ ʷʢ 

ʟʘʩʽʙ ʥʘʚʯʘʥʥʷ. ʗʢ ʟʘʟʥʘʯʝʥʦ ʚ ʥʘʫʢʦʚʽʡ ʨʦʙʦʪʽ, ʥʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʜʝʨʞʘʚʘ ʥʝ 

ʚʠʜʽʣʷʣʘ ʢʦʰʪʽʚ ʥʘ ʨʦʟʚʠʪʦʢ ʤʝʨʝʞʽ ʽ ʬʦʨʤʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʴʥʦʾ ʙʘʟʠ ʰʢʽʣ. ʊʦʤʫ 

ʅʘʮʽʦʥʘʣʴʥʘ ʛʨʦʤʘʜʘ ʟʘ ʧʽʜʪʨʠʤʢʠ ʘʥʛʣʽʢʘʥʩʴʢʦʾ ʮʝʨʢʚʠ ʟʘʙʝʟʧʝʯʫʚʘʣʘ ʜʨʫʢ 

ʜʝʰʝʚʠʭ ʢʥʠʛ ʜʣʷ ʰʢʽʣ ɽʥ. ɹʝʣʣʘ. ʎʝ ʙʫʣʠ ʢʥʠʛʠ ʥʝʚʝʣʠʢʦʛʦ ʬʦʨʤʘʪʫ, ʜʦ ʟʤʽʩʪʫ 

ʷʢʠʭ ʚʭʦʜʠʣʠ ʧʦʚʯʘʣʴʥʽ ʪʝʢʩʪʠ ʥʘ ʨʝʣʽʛʽʡʥʫ ʪʝʤʘʪʠʢʫ, ʘʬʦʨʠʩʪʠʯʥʽ ʚʠʩʣʦʚʠ, 

ʧʨʠʪʯʽ, ʦʧʠʩʠ ʯʫʜʝʩ ʪʘ ʽʩʪʦʨʽʾ ʞʠʪʪʷ ɯʩʫʩʘ ʍʨʠʩʪʘ, ʉʚʷʱʝʥʥʘ ʽʩʪʦʨʽʷ, ʂʘʪʝʭʽʟʠʩ 

ʫ ʚʠʛʣʷʜʽ ʟʘʧʠʪʘʥʴ ʪʘ ʧʨʘʚʠʣʴʥʠʭ ʚʽʜʧʦʚʽʜʝʡ. ʅʘ ʦʩʪʘʥʥʽʭ ʩʪʦʨʽʥʢʘʭ ʪʘʢʠʭ 

ʢʥʠʞʦʢ ʜʨʫʢʫʚʘʣʠ ʩʢʣʘʜʦʚʽ ʪʘʙʣʠʮʽ ʜʚʦʩʢʣʘʜʦʚʠʭ, ʪʨʠʩʢʣʘʜʦʚʠʭ ʪʘ 

ʙʘʛʘʪʦʩʢʣʘʜʦʚʠʭ ʩʣʽʚ. ɼʦʩʣʽʜʞʝʥʥʷʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʮʝ ʙʫʣʠ ʧʝʨʰʽ ʽ ʯʠ ʥʝ 

ʻʜʠʥʽ ʥʘʚʯʘʣʴʥʽ ʢʥʠʛʠ ʥʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʝʣʝʤʝʥʪʘʨʥʦʾ ʦʩʚʽʪʠ ʫ 

ɺʝʣʠʢʽʡ ɹʨʠʪʘʥʽʾ ʫ ʍɯʍ ʩʪʦʣʽʪʪʽ. ɿôʷʩʦʚʘʥʦ, ʱʦ ɼʞ. ʃʘʥʢʘʩʪʝʨ ʫ ʩʚʦʾʭ ʰʢʦʣʘʭ 

ʩʝʨʝʜ ʜʠʜʘʢʪʠʯʥʠʭ ʟʘʩʦʙʽʚ ʙʽʣʴʰʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚ ʪʘʙʣʠʮʽ ʜʣʷ ʟʘʥʷʪʴ ʟ ʯʠʪʘʥʥʷ, 

ʧʠʩʴʤʘ, ʘʨʠʬʤʝʪʠʢʠ, ɿʘʢʦʥʫ ɹʦʞʦʛʦ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʧʦʷʩʥʶʚʘʚʩʷ ʥʘʜʟʚʠʯʘʡʥʦʶ 
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ʙʽʜʥʽʩʪʶ ʤʘʪʝʨʽʘʣʴʥʦʾ ʙʘʟʠ ʝʣʝʤʝʥʪʘʨʥʦʾ ʰʢʦʣʠ ʪʦʛʦ ʯʘʩʫ. ʄʝʪʦʜʠʢʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʪʘʙʣʠʮʴ ʧʦʷʩʥʶʚʘʣʘʩʷ ʪʠʤ, ʱʦ ʫ ʪʘʢʠʡ ʩʧʨʦʱʝʥʠʡ 

ʩʧʦʩʽʙ ʤʦʞʥʘ ʙʫʣʦ ʧʨʘʮʶʚʘʪʠ ʟ ʫʩʽʤʘ ʫʯʥʷʤʠ ʝʣʝʤʝʥʪʘʨʥʦʾ ʰʢʦʣʠ.  

ʊʘʢ, ʫʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʰʢʦʣʘʭ ɼʞ. ʃʘʥʢʘʩʪʝʨʘ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʪʘʢʽ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʤʝʪʦʜʠʯʥʽ ʧʨʠʡʦʤʠ: ʩʣʦʚʦ, ʟʥʘʢ ʨʫʢʦʶ, ʝʣʝʤʝʥʪʠ ʪʝʣʝʛʨʘʬʫ. ʎʽ 

ʧʨʠʡʦʤʠ ʜʦʧʦʤʘʛʘʣʠ ʽ ʤʦʥʽʪʦʨʫ, ʽ ʫʯʠʪʝʣʝʚʽ ʩʢʦʥʮʝʥʪʨʫʚʘʪʠ ʫʚʘʛʫ ʢʦʞʥʦʛʦ 

ʫʯʥʷ, ʧʽʜʛʦʪʫʚʘʪʠ ʢʣʘʩ ʜʦ ʨʦʙʦʪʠ ʥʘ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʪʷʭ [5]. 

ʇʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʟ ʪʝʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʝʣʝʤʝʥʪʘʨʥʠʭ 

ʰʢʦʣʘʭ ɽʥ. ɹʝʣʣʘ ʪʘ ɼʞ. ʃʘʥʢʘʩʪʝʨʘ ʙʫʣʠ ʧʦʰʠʨʝʥʽ ʪʘʢʽ ʥʦʚʦʚʚʝʜʝʥʥʷ ʚ 

ʤʝʪʦʜʠʮʽ. ɼʞ. ʃʘʥʢʘʩʪʝʨ ʧʦʻʜʥʘʚ ʟʘʥʷʪʪʷ ʟ ʯʠʪʘʥʥʷ ʪʘ ʧʠʩʴʤʘ. ɿʛʦʜʦʤ ʪʘʢʽ 

ʫʨʦʢʠ ʦʪʨʠʤʘʣʠ ʥʘʟʚʫ ʽʥʪʝʛʨʦʚʘʥʠʭ. ʊʘʢʦʞ ʚʽʥ ʟʘʧʨʦʧʦʥʫʚʘʚ ʧʠʩʴʤʦ ʥʘ 

ʘʩʧʽʜʥʠʭ ʜʦʰʢʘʭ ʜʣʷ ʢʦʞʥʦʛʦ ʫʯʥʷ ʪʘ ʦʙʦʚôʷʟʢʦʚʝ ʦʟʚʫʯʫʚʘʥʥʷ ʫʯʥʝʤ ʫʛʦʣʦʩ 

ʪʦʛʦ, ʱʦ ʚʽʥ ʧʠʰʝ. ʎʝ ʙʫʣʦ ʧʦʯʘʪʢʦʤ ʨʦʟʚʠʪʢʫ ʢʦʤʝʥʪʦʚʘʥʦʛʦ ʧʠʩʴʤʘ ʷʢ ʚʠʜʫ 

ʥʘʚʯʘʣʴʥʦʾ ʨʦʙʦʪʠ ʚ ʝʣʝʤʝʥʪʘʨʥʠʭ ʰʢʦʣʘʭ ɺʝʣʠʢʦʾ ɹʨʠʪʘʥʽʾ. ɽʥ. ɹʝʣʣ 

ʟʘʧʨʦʧʦʥʫʚʘʚ ʥʘʧʠʩʘʥʥʷ ʣʽʪʝʨ ʥʘ ʧʽʩʢʫ. ʎʝʡ ʤʝʪʦʜ ʚʽʥ ʧʝʨʝʡʥʷʚ ʫ ʥʘʨʦʜʥʦʩʪʽ 

ʤʘʣʘʙʘʨʮʽʚ ī ʷʢ ʩʧʦʩʽʙ ʥʘʚʯʘʥʥʷ ʛʨʘʤʦʪʽ ʩʚʦʾʭ ʜʽʪʝʡ ʫ ʧʝʨʽʦʜ, ʢʦʣʠ ʧʨʘʮʶʚʘʚ 

ʤʽʩʽʦʥʝʨʦʤ ʚ ɯʥʜʽʾ [4; 5]. ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʜʦʚʦʜʠʪʴ, ʱʦ ʚ ɽʥ. ɹʝʣʣʘ ʽ 

ɼʞ. ʃʘʥʢʘʩʪʝʨʘ ʚ ʧʝʜʘʛʦʛʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʧʨʠʢʣʘʜʠ ʚʟʘʻʤʥʠʭ 

ʟʘʧʦʟʠʯʝʥʴ ʤʝʪʦʜʠʯʥʠʭ ʧʨʠʡʦʤʽʚ, ʬʦʨʤ ʽ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ. ʋʟʘʛʘʣʴʥʝʥʥʷ 

ʤʘʪʝʨʽʘʣʽʚ ʟ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʤʝʪʦʜʠʢʘ ʚʠʢʣʘʜʘʥʥʷ 

ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ ʚ ʝʣʝʤʝʥʪʘʨʥʠʭ ʰʢʦʣʘʭ ɺʝʣʠʢʦʾ ɹʨʠʪʘʥʽʾ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʝʨʽʦʜʫ ʙʫʣʘ ʩʪʨʫʢʪʫʨʦʚʘʥʘ ʽ ʜʝʪʘʣʴʥʦ ʚʠʧʠʩʘʥʘ ʧʦʩʣʽʜʦʚʥʦ. 

ɺʠʩʥʦʚʢʠ ʽ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɿʜʽʡʩʥʝʥʦ ʘʥʘʣʽʟ 

ʤʝʪʦʜʽʚ ʽ ʬʦʨʤ ʥʘʚʯʘʥʥʷ ʚ ʥʘʮʽʦʥʘʣʴʥʠʭ ʪʘ ʙʨʠʪʘʥʩʴʢʠʭ ʰʢʦʣʘʭ ʫ ɺʝʣʠʢʽʡ 

ɹʨʠʪʘʥʽʾ ʫ ʍɯʍ ʩʪʦʣʽʪʪʽ. ʉʣʽʜ ʚʠʟʥʘʪʠ, ʱʦ ʥʘʮʽʦʥʘʣʴʥʽ ʪʘ ʙʨʠʪʘʥʩʴʢʽ ʰʢʦʣʠ ʥʘ 

ʬʦʥʽ ʽʩʥʫʶʯʠʭ ʰʢʽʣ ʝʣʝʤʝʥʪʘʨʥʦʾ ʦʩʚʽʪʠ ʫ ʪʦʡ ʯʘʩ ʤʘʣʠ ʩʫʪʪʻʚʽ ʧʝʨʝʚʘʛʠ ʪʘ 

ʧʦʟʠʪʠʚʥʽ ʨʠʩʠ: ʚʦʥʠ ʧʝʨʝʜʙʘʯʘʣʠ ʢʦʤʧʣʝʢʩ ʥʘʚʯʘʥʥʷ, ʤʘʣʠ ʙʘʛʘʪʦ ʧʝʨʝʚʘʛ 

ʧʝʨʝʜ ʩʪʘʨʠʤʠ ʤʝʪʦʜʘʤʠ ʥʘʚʯʘʥʥʷ, ʙʫʣʠ ʟʘʙʝʟʧʝʯʝʥʽ ʜʠʧʣʦʤʦʚʘʥʠʤʠ 

ʚʯʠʪʝʣʷʤʠ. 
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ʌʆʈʄʋɺɸʅʅʗ ʌʈɸɿɽʆʃʆɻɯʏʅʆɰ ʂʆʄʇɽʊɽʅʊʅʆʉʊɯ ʋʏʅɯɺ 

ʇʆʏɸʊʂʆɺʆɰ ʐʂʆʃʀ ɺ ʂʆʅʊɽʂʉʊɯ ɿɸɺɼɸʅʔ ʅʋʐ 

 

ʄʦʪʨʠʥʝʮʴ ɽʤʽʣʽʷ ʉʝʨʛʽʾʚʥʘ, 

ʩʪʫʜʝʥʪʢʘ 

ɼʨʦʛʦʙʠʮʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ɯʚʘʥʘ ʌʨʘʥʢʘ 

ʤ. ɼʨʦʛʦʙʠʯ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʋ ʩʪʘʪʪʽ ʜʦʩʣʽʜʞʝʥʦ ʬʦʨʤʫʚʘʥʥʷ ʬʨʘʟʝʦʣʦʛʽʯʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʦʣʦʜʰʠʭ ʰʢʦʣʷʨʽʚ ʫ ʅʋʐ. ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʽʥʪʝʨʘʢʪʠʚʥʽ 

ʤʝʪʦʜʠ ʨʦʙʦʪʠ ʟ ʬʨʘʟʝʦʣʦʛʽʟʤʘʤʠ ʪʘ ʾʭʥʽʡ ʚʧʣʠʚ ʥʘ ʨʦʟʚʠʪʦʢ ʤʦʚʣʝʥʥʷ, 

ʦʙʨʘʟʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʫʤʽʥʴ ʽ ʥʘʮʽʦʥʘʣʴʥʦʾ ʩʚʽʜʦʤʦʩʪʽ ʫʯʥʽʚ 

ʧʦʯʘʪʢʦʚʦʾ ʰʢʦʣʠ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʛʦ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʋʢʨʘʾʥʽ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʬʨʘʟʝʦʣʦʛʽʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, ʤʦʣʦʜʰʽ ʰʢʦʣʷʨʽ, ʅʦʚʘ 

ʫʢʨʘʾʥʩʴʢʘ ʰʢʦʣʘ, ʤʦʚʣʝʥʥʻʚʠʡ ʨʦʟʚʠʪʦʢ, ʬʨʘʟʝʦʣʦʛʽʟʤʠ.  

 

ʉʫʯʘʩʥʠʡ ʝʪʘʧ ʨʦʟʚʠʪʢʫ ʥʘʮʽʦʥʘʣʴʥʦʾ ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ ʧʦʟʥʘʯʝʥʠʡ 

ʜʦʢʦʨʽʥʥʠʤ ʧʝʨʝʛʣʷʜʦʤ ʧʽʜʭʦʜʽʚ ʜʦ ʥʘʚʯʘʥʥʷ ʨʽʜʥʦʾ ʤʦʚʠ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʧʦʚôʷʟʘʥʝ ʟ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʢʦʥʮʝʧʮʽʾ ʅʦʚʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʰʢʦʣʠ. ʇʨʽʦʨʠʪʝʪʥʠʤ 

ʟʘʚʜʘʥʥʷʤ ʧʦʯʘʪʢʦʚʦʾ ʣʘʥʢʠ ʩʪʘʻ ʥʝ ʧʨʦʩʪʦ ʟʘʩʚʦʻʥʥʷ ʩʫʤʠ ʟʥʘʥʴ, ʘ ʬʦʨʤʫʚʘʥʥʷ 

ʢʣʶʯʦʚʠʭ ʽ ʧʨʝʜʤʝʪʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʩʝʨʝʜ ʷʢʠʭ ʤʦʚʥʦ-ʣʽʪʝʨʘʪʫʨʥʘ ʧʦʩʽʜʘʻ 

ʯʽʣʴʥʝ ʤʽʩʮʝ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʨʦʟʚʠʪʦʢ 

ʬʨʘʟʝʦʣʦʛʽʯʥʦʛʦ ʟʘʧʘʩʫ ʤʦʣʦʜʰʠʭ ʰʢʦʣʷʨʽʚ ʷʢ ʧʦʢʘʟʥʠʢʘ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ 

ʚʦʣʦʜʽʥʥʷ ʤʦʚʦʶ ʪʘ ʟʘʛʘʣʴʥʦʾ ʢʫʣʴʪʫʨʠ ʤʠʩʣʝʥʥʷ. 

ɿʛʽʜʥʦ ʟ ʂʦʥʮʝʧʪʫʘʣʴʥʠʤʠ ʟʘʩʘʜʘʤʠ ʨʝʬʦʨʤʫʚʘʥʥʷ ʰʢʦʣʠ ʚ ʋʢʨʘʾʥʽ, ʾʾ 

ʩʪʨʘʪʝʛʽʯʥʠʤ ʦʨʽʻʥʪʠʨʦʤ ʻ ʧʝʨʝʭʽʜ ʚʽʜ çʰʢʦʣʠ ʟʥʘʥʴè ʜʦ çʰʢʦʣʠ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡè, ʜʝ ʫʯʝʥʴ ʚʯʠʪʴʩʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʦʚʥʽ ʨʝʩʫʨʩʠ ʜʣʷ 

ʨʦʟʚôʷʟʘʥʥʷ ʨʝʘʣʴʥʠʭ ʞʠʪʪʻʚʠʭ ʟʘʚʜʘʥʴ [1]. ʌʨʘʟʝʦʣʦʛʽʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, 

ʙʫʜʫʯʠ ʚʘʞʣʠʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʤʦʚʣʝʥʥʻʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʧʝʨʝʜʙʘʯʘʻ ʥʝ ʣʠʰʝ 
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ʨʦʟʫʤʽʥʥʷ ʟʥʘʯʝʥʴ ʩʪʽʡʢʠʭ ʩʧʦʣʫʯʝʥʴ ʩʣʽʚ, ʘ ʡ ʟʜʘʪʥʽʩʪʴ ʜʦʨʝʯʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʫ ʨʽʟʥʠʭ ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʩʠʪʫʘʮʽʷʭ. ʎʝ ʚʠʤʘʛʘʻ ʚʽʜ ʧʝʜʘʛʦʛʘ 

ʘʢʪʠʚʥʦʛʦ ʧʦʰʫʢʫ ʥʦʚʠʭ ʤʝʪʦʜʠʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʬʽʣʦʩʦʬʽʾ 

ʜʠʪʠʥʦʮʝʥʪʨʠʟʤʫ. 

ɼʦʩʣʽʜʥʠʮʷ ʃ. ɹʦʨʝʮʴʢʘ ʥʘʛʦʣʦʰʫʻ, ʱʦ ʬʨʘʟʝʦʣʦʛʽʟʤʠ ʩʣʫʛʫʶʪʴ 

ʧʦʪʫʞʥʠʤ ʟʘʩʦʙʦʤ ʬʦʨʤʫʚʘʥʥʷ ʤʦʚʣʝʥʥʻʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʦʣʦʜʰʠʭ 

ʰʢʦʣʷʨʽʚ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʘʢʫʤʫʣʶʶʪʴ ʫ ʩʦʙʽ ʥʘʨʦʜʥʫ ʤʫʜʨʽʩʪʴ ʪʘ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʢʦʣʦʨʠʪ [2, ʩ. 21]. ʈʦʙʦʪʘ ʥʘʜ ʮʠʤʠ ʩʧʝʮʠʬʽʯʥʠʤʠ ʦʜʠʥʠʮʷʤʠ ʚ ʧʦʯʘʪʢʦʚʠʭ 

ʢʣʘʩʘʭ ʩʧʨʠʷʻ ʽʥʪʝʥʩʠʚʥʦʤʫ ʟʙʘʛʘʯʝʥʥʶ ʩʣʦʚʥʠʢʦʚʦʛʦ ʟʘʧʘʩʫ ʫʯʥʽʚ, ʨʦʟʚʠʚʘʻ 

ʾʭʥʶ ʫʷʚʫ ʪʘ ʦʙʨʘʟʥʝ ʤʠʩʣʝʥʥʷ. ɺʘʞʣʠʚʦ, ʱʦʙ ʚʠʚʯʝʥʥʷ ʪʘʢʠʭ ʚʠʨʘʟʽʚ 

ʚʽʜʙʫʚʘʣʦʩʷ ʥʝ ʽʟʦʣʴʦʚʘʥʦ, ʘ ʚ ʪʽʩʥʦʤʫ ʟʚôʷʟʢʫ ʟ ʨʦʟʚʠʪʢʦʤ ʫʩʥʦʛʦ ʪʘ ʧʠʩʝʤʥʦʛʦ 

ʤʦʚʣʝʥʥʷ ʜʠʪʠʥʠ. 

ʄʝʪʦʜʠʢʘ ʨʦʙʦʪʠ ʥʘʜ ʬʨʘʟʝʦʣʦʛʽʟʤʘʤʠ ʚ ʢʦʥʪʝʢʩʪʽ ʅʋʐ ʤʘʻ 

ˇʨʫʥʪʫʚʘʪʠʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʥʘʩʪʫʧʥʦʩʪʽ ʪʘ ʩʠʩʪʝʤʥʦʩʪʽ. ʇʦʯʘʪʢʦʚʘ ʰʢʦʣʘ ʻ ʪʠʤ 

ʬʫʥʜʘʤʝʥʪʦʤ, ʥʘ ʷʢʦʤʫ ʙʫʜʫʻʪʴʩʷ ʧʦʜʘʣʴʰʝ ʩʧʨʠʡʥʷʪʪʷ ʤʦʚʠ ʷʢ ʝʩʪʝʪʠʯʥʦʛʦ ʪʘ 

ʢʫʣʴʪʫʨʥʦʛʦ ʷʚʠʱʘ. ʃ. ɹʦʨʝʮʴʢʘ ʟʘʟʥʘʯʘʻ, ʱʦ ʬʨʘʟʝʦʣʦʛʽʯʥʝ ʙʘʛʘʪʩʪʚʦ 

ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ ʜʦʧʦʤʘʛʘʻ ʟʨʦʙʠʪʠ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʜʠʥʘʤʽʯʥʠʤ, ʱʦ 

ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʦ ʜʣʷ ʫʪʨʠʤʘʥʥʷ ʧʽʟʥʘʚʘʣʴʥʦʾ ʫʚʘʛʠ ʫʯʥʽʚ ʤʦʣʦʜʰʦʛʦ 

ʰʢʽʣʴʥʦʛʦ ʚʽʢʫ [2, ʩ. 23]. ɿʘʣʫʯʝʥʥʷ ʢʨʠʣʘʪʠʭ ʚʠʩʣʦʚʽʚ ʜʦ ʘʢʪʠʚʥʦʛʦ ʚʞʠʪʢʫ 

ʜʦʧʦʤʘʛʘʻ ʜʽʪʷʤ ʢʨʘʱʝ ʨʦʟʫʤʽʪʠ ʧʽʜʪʝʢʩʪʠ. 

ɯʥʥʦʚʘʮʽʡʥʽ ʧʽʜʭʦʜʠ ʜʦ ʚʠʚʯʝʥʥʷ ʤʦʚʥʠʭ ʦʜʠʥʠʮʴ, ʷʢʽ ʧʨʦʧʦʥʫʶʪʴ 

ɻ. ʂʨʦʭʤʘʣʴʥʘ ʪʘ ʉ. ʄʘʨʢʽʚ, ʧʝʨʝʜʙʘʯʘʶʪʴ ʚʽʜʤʦʚʫ ʚʽʜ ʨʝʧʨʦʜʫʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ 

ʥʘ ʢʦʨʠʩʪʴ ʧʨʦʜʫʢʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʌʦʨʤʫʚʘʥʥʷ ʤʦʚʥʦʾ ʪʘ ʢʦʤʫʥʽʢʘʪʠʚʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʩʴʦʛʦʜʥʽ ʥʝʤʦʞʣʠʚʝ ʙʝʟ ʰʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ 

ʚʧʨʘʚ, ʨʦʣʴʦʚʠʭ ʽʛʦʨ ʪʘ ʤʽʥʽʧʨʦʻʢʪʽʚ [3]. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʘʻ ʟʤʦʛʫ ʧʝʨʝʪʚʦʨʠʪʠ 

ʧʨʦʮʝʩ ʟʘʩʚʦʻʥʥʷ ʩʪʽʡʢʠʭ ʩʧʦʣʫʢ ʥʘ ʟʘʭʦʧʣʠʚʝ ʣʽʥʛʚʽʩʪʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ, ʜʝ 

ʫʯʝʥʴ ï ʘʢʪʠʚʥʠʡ ʩʫʙôʻʢʪ ʧʽʟʥʘʥʥʷ. ɺʘʞʣʠʚʠʤ ʡʦʛʦ ʘʩʧʝʢʪʦʤ ʻ ʽʥʪʝʛʨʘʮʽʷ 

ʬʨʘʟʝʦʣʦʛʽʾ ʚ ʨʽʟʥʽ ʦʩʚʽʪʥʽ ʛʘʣʫʟʽ, ʱʦ ʧʨʷʤʦ ʧʝʨʝʜʙʘʯʝʥʝ ʂʦʥʮʝʧʮʽʻʶ ʅʋʐ [1]. 

ʈʦʙʦʪʘ ʟʽ ʩʪʽʡʢʠʤʠ ʚʠʨʘʟʘʤʠ ʤʦʞʝ ʫʩʧʽʰʥʦ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʥʝ ʣʠʰʝ ʥʘ ʫʨʦʢʘʭ 

ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ, ʘ ʡ ʧʽʜ ʯʘʩ ʯʠʪʘʥʥʷ, ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʢʫʨʩʫ çʗ ʜʦʩʣʽʜʞʫʶ ʩʚʽʪè 
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ʯʠ ʟʘʥʷʪʴ ʤʠʩʪʝʮʴʢʦʛʦ ʮʠʢʣʫ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʮʽʣʽʩʥʽʩʪʴ ʩʧʨʠʡʥʷʪʪʷ ʩʚʽʪʫ ʪʘ 

ʨʦʟʫʤʽʥʥʷ ʤʦʚʠ ʷʢ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʧʽʟʥʘʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʾ 

ʜʽʡʩʥʦʩʪʽ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʜʘʻ ʟʤʦʛʫ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʩʢʣʘʜʥʽ 

ʟʥʘʯʝʥʥʷ ʬʨʘʟʝʦʣʦʛʽʟʤʽʚ. ʆʩʢʽʣʴʢʠ ʫ ʤʦʣʦʜʰʠʭ ʰʢʦʣʷʨʽʚ ʧʝʨʝʚʘʞʘʻ 

ʥʘʦʯʥʦ-ʦʙʨʘʟʥʝ ʤʠʩʣʝʥʥʷ, ʃ. ɹʦʨʝʮʴʢʘ ʘʢʮʝʥʪʫʻ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʝʤʦʥʩʪʨʘʮʽʾ 

ʧʨʷʤʦʛʦ ʪʘ ʧʝʨʝʥʦʩʥʦʛʦ ʟʥʘʯʝʥʥʷ ʚʠʩʣʦʚʽʚ ʯʝʨʝʟ ʽʣʶʩʪʨʘʪʠʚʥʽ ʤʘʪʝʨʽʘʣʠ. ʊʘʢʠʡ 

ʤʝʪʦʜ ʜʦʧʦʤʘʛʘʻ ʫʥʠʢʥʫʪʠ ʤʝʭʘʥʽʯʥʦʛʦ ʟʫʙʨʽʥʥʷ ʪʘ ʩʧʨʠʷʻ ʛʣʠʙʠʥʥʦʤʫ ʡ 

ʩʚʽʜʦʤʦʤʫ ʟʘʩʚʦʻʥʥʶ ʤʦʚʥʠʭ ʙʘʛʘʪʩʪʚ ʫʞʝ ʟ ʧʝʨʰʠʭ ʨʦʢʽʚ ʥʘʚʯʘʥʥʷ [2, ʩ. 24]. 

ʌʦʨʤʫʚʘʥʥʷ ʬʨʘʟʝʦʣʦʛʽʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʧʝʨʝʜʙʘʯʘʻ, ʧʦʙʽʯ ʽʥʰʦʛʦ, 

ʨʦʟʚʠʪʦʢ ʟʜʘʪʥʦʩʪʽ ʫʯʥʽʚ ʜʠʬʝʨʝʥʮʽʶʚʘʪʠ ʟʥʘʯʝʥʥʷ ʬʨʘʟʝʦʣʦʛʽʟʤʽʚ. ʋʯʠʪʝʣʴ 

ʤʘʻ ʩʪʚʦʨʶʚʘʪʠ ʤʦʚʣʝʥʥʻʚʽ ʩʠʪʫʘʮʽʾ, ʫ ʷʢʠʭ ʜʠʪʠʥʘ ʚʽʜʯʫʚʘʻ ʧʦʪʨʝʙʫ ʚʣʫʯʥʦ 

ʚʠʩʣʦʚʠʪʠ ʜʫʤʢʫ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʦʙʨʘʟʥʠʡ ʧʦʪʝʥʮʽʘʣ ʤʦʚʠ. ɻ. ʂʨʦʭʤʘʣʴʥʘ ʪʘ 

ʉ. ʄʘʨʢʽʚ ʧʽʜʢʨʝʩʣʶʶʪʴ, ʱʦ ʪʽʣʴʢʠ ʯʝʨʝʟ ʧʦʩʪʽʡʥʫ ʧʨʘʢʪʠʢʫ ʞʠʚʦʛʦ 

ʩʧʽʣʢʫʚʘʥʥʷ ʬʨʘʟʝʦʣʦʛʽʟʤʠ ʧʝʨʝʭʦʜʷʪʴ ʽʟ ʧʘʩʠʚʥʦʛʦ ʩʣʦʚʥʠʢʘ ʫʯʥʷ ʚ ʘʢʪʠʚʥʠʡ 

ʡʦʛʦ ʩʣʦʚʥʠʢ [3]. 

ɽʤʦʮʽʡʥʠʡ ʽʥʪʝʣʝʢʪ, ʨʦʟʚʠʪʦʢ ʷʢʦʛʦ ʻ ʦʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʟʘʚʜʘʥʴ ʅʋʐ, 

ʦʪʨʠʤʫʻ ʩʫʪʪʻʚʝ ʧʽʜʢʨʽʧʣʝʥʥʷ ʩʘʤʝ ʧʽʜ ʯʘʩ ʦʧʘʥʫʚʘʥʥʷ ʦʜʠʥʠʮʴ ʬʨʘʟʝʦʣʦʛʽʾ. 

ʇʦʟʘʷʢ ʙʘʛʘʪʦ ʩʪʽʡʢʠʭ ʩʧʦʣʫʢ ʚʠʨʘʞʘʶʪʴ ʧʦʯʫʪʪʷ ʪʘ ʦʮʽʥʥʽ ʩʫʜʞʝʥʥʷ, ʚʦʥʠ 

ʩʪʘʶʪʴ ʜʣʷ ʜʠʪʠʥʠ ʽʥʩʪʨʫʤʝʥʪʦʤ ʚʠʨʘʞʝʥʥʷ ʝʤʧʘʪʽʾ ʪʘ ʨʝʬʣʝʢʩʽʾ [1]. ʋʯʥʽ 

ʥʘʚʯʘʶʪʴʩʷ ʥʝ ʧʨʦʩʪʦ ʦʧʠʩʫʚʘʪʠ ʧʦʜʽʾ, ʘ ʧʝʨʝʜʘʚʘʪʠ ʩʚʦʻ ʩʪʘʚʣʝʥʥʷ ʜʦ ʥʠʭ, ʱʦ 

ʻ ʚʘʞʣʠʚʦʶ ʦʟʥʘʢʦʶ ʩʬʦʨʤʦʚʘʥʦʾ ʢʦʤʫʥʽʢʘʪʠʚʥʦʾ ʚʧʨʘʚʥʦʩʪʽ ʦʩʦʙʠʩʪʦʩʪʽ. 

ʋ ʧʨʘʮʷʭ ɻ. ʂʨʦʭʤʘʣʴʥʦʾ ʪʘ ʉ. ʄʘʨʢʽʚ ʘʢʮʝʥʪʦʚʘʥʦ ʥʘ ʪʦʤʫ, ʱʦ ʽʛʨʦʚʘ 

ʜʽʷʣʴʥʽʩʪʴ ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʦʚʽʜʥʦʶ ʜʣʷ ʟʘʩʚʦʻʥʥʷ ʤʦʚʥʠʭ ʥʦʨʤ ʫ ʤʦʣʦʜʰʦʤʫ 

ʰʢʽʣʴʥʦʤʫ ʚʽʮʽ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʚʧʨʘʚ ʥʘ ʟʨʘʟʦʢ çʬʨʘʟʝʦʣʦʛʽʯʥʝ ʣʦʪʦè ʘʙʦ 

çʨʝʙʫʩʠ-ʽʜʝʦʛʨʘʤʠè ʟʥʘʯʥʦ ʘʢʪʠʚʽʟʫʻ ʢʦʛʥʽʪʠʚʥʽ ʧʨʦʮʝʩʠ ʪʘ ʩʪʠʤʫʣʶʻ ʩʪʽʡʢʠʡ 

ʽʥʪʝʨʝʩ ʜʦ ʚʠʚʯʝʥʥʷ ʨʽʜʥʦʾ ʤʦʚʠ [3]. ʊʘʢʽ ʽʛʨʦʚʽ ʤʝʪʦʜʠ ʜʘʶʪʴ ʟʤʦʛʫ 

ʥʝʥʘʚôʷʟʣʠʚʦ ʚʚʦʜʠʪʠ ʩʢʣʘʜʥʽ ʤʦʚʦʟʥʘʚʯʽ ʧʦʥʷʪʪʷ ʚ ʧʦʚʩʷʢʜʝʥʥʠʡ ʜʦʩʚʽʜ 

ʜʠʪʠʥʠ. 

ɸʢʪʫʘʣʴʥʦʶ ʜʣʷ ʩʫʯʘʩʥʦʾ ʰʢʦʣʠ ʻ ʧʨʦʙʣʝʤʘ ʨʝʪʝʣʴʥʦʛʦ ʜʦʙʦʨʫ 
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ʜʠʜʘʢʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʊʝʢʩʪʠ, ʜʽʙʨʘʥʽ ʜʣʷ ʨʦʙʦʪʠ ʥʘʜ ʤʦʚʥʠʤʠ ʷʚʠʱʘʤʠ, 

ʤʘʶʪʴ ʙʫʪʠ ʜʦʩʪʫʧʥʠʤʠ ʪʘ ʚʽʜʧʦʚʽʜʘʪʠ ʧʩʠʭʦʣʦʛʽʯʥʠʤ ʦʩʦʙʣʠʚʦʩʪʷʤ ʫʯʥʽʚ. 

ʃ. ɹʦʨʝʮʴʢʘ ʟʘʫʚʘʞʫʻ, ʱʦ ʬʨʘʟʝʦʣʦʛʽʟʤʠ, ʚʞʠʚʘʥʽ ʚ ʩʫʯʘʩʥʠʭ ʜʠʪʷʯʠʭ ʪʚʦʨʘʭ ʯʠ 

ʤʝʜʽʘʧʨʦʩʪʦʨʽ, ʩʧʨʠʡʤʘʶʪʴʩʷ ʜʽʪʴʤʠ ʟʥʘʯʥʦ ʣʝʛʰʝ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʙʘʯʘʪʴ ʾʭʥʶ 

ʧʨʘʢʪʠʯʥʫ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʪʘ ʘʢʪʫʘʣʴʥʽʩʪʴ [2, ʩ. 25]. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʤʘʡʩʪʝʨʥʦʩʪʽ ʧʝʜʘʛʦʛʘ ʩʪʚʦʨʶʚʘʪʠ ʧʨʦʙʣʝʤʥʽ ʩʠʪʫʘʮʽʾ. ʂʦʣʠ ʫʯʝʥʴ ʧʦʩʪʘʻ ʧʝʨʝʜ 

ʥʝʦʙʭʽʜʥʽʩʪʶ ʧʦʷʩʥʠʪʠ ʟʥʘʯʝʥʥʷ ʚʠʩʣʦʚʫ ʯʝʨʝʟ ʢʦʥʪʝʢʩʪ, ʚʽʥ ʟʘʣʫʯʘʻ ʘʥʘʣʽʪʠʯʥʽ 

ʟʜʽʙʥʦʩʪʽ. ʎʝ ʧʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʻ ʩʪʨʘʪʝʛʽʾ ʅʋʐ ʱʦʜʦ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ 

ʤʠʩʣʝʥʥʷ ʪʘ ʚʤʽʥʥʷ ʩʘʤʦʩʪʽʡʥʦ ʧʨʘʮʶʚʘʪʠ ʟ ʽʥʬʦʨʤʘʮʽʻʶ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʽʟ 

ʨʽʟʥʠʭ ʜʞʝʨʝʣ [1]. 

ɻ. ʂʨʦʭʤʘʣʴʥʘ ʪʘ ʉ. ʄʘʨʢʽʚ ʪʘʢʦʞ ʟʚʝʨʪʘʶʪʴ ʫʚʘʛʫ ʥʘ ʪʝ, ʱʦ 

ʢʦʤʫʥʽʢʘʪʠʚʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʥʘʚʯʘʥʥʷ ʚʠʤʘʛʘʻ ʚʽʜ ʫʯʥʽʚ ʚʤʽʥʥʷ ʚʚʦʜʠʪʠ 

ʬʨʘʟʝʦʣʦʛʽʟʤʠ ʚ ʜʽʘʣʦʛʽʯʥʝ ʤʦʚʣʝʥʥʷ. ʉʪʚʦʨʝʥʥʷ ʤʽʥʽʢʘʟʦʢ ʟʘ ʤʦʪʠʚʘʤʠ 

ʢʨʠʣʘʪʠʭ ʚʠʨʘʟʽʚ ʘʙʦ ʽʥʩʮʝʥʽʟʘʮʽʷ ʬʨʘʟʝʦʣʦʛʽʯʥʠʭ ʩʶʞʝʪʽʚ ʩʧʨʠʷʻ ʟʘʢʨʽʧʣʝʥʥʶ 

ʤʦʚʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʪʘ ʨʦʟʚʠʪʢʫ ʪʚʦʨʯʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʤʦʣʦʜʰʠʭ ʰʢʦʣʷʨʽʚ [3]. 

ʈʝʘʣʽʟʘʮʽʷ ʪʘʢʠʭ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʝʭʽʜ ʚʽʜ ʤʝʭʘʥʽʯʥʦʛʦ 

ʚʽʜʪʚʦʨʝʥʥʷ ʟʘʫʯʝʥʠʭ ʬʦʨʤʫʣ ʜʦ ʢʨʝʘʪʠʚʥʦʛʦ ʾʭ ʫʞʠʚʘʥʥʷ, ʱʦ ʨʦʙʠʪʴ ʤʦʚʣʝʥʥʷ 

ʜʠʪʠʥʠ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ, ʝʤʦʮʽʡʥʦ ʥʘʩʠʯʝʥʠʤ ʪʘ ʭʫʜʦʞʥʴʦ ʚʠʨʘʟʥʠʤ. 

ʈʦʟʰʠʨʝʥʥʷ ʮʽʻʾ ʜʽʷʣʴʥʦʩʪʽ ʯʝʨʝʟ ʽʛʨʦʚʽ ʪʘ ʪʝʘʪʨʘʣʽʟʦʚʘʥʽ ʬʦʨʤʠ ʜʘʻ 

ʫʯʥʷʤ ʟʤʦʛʫ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʪʠ ʟ ʤʦʚʥʠʤʠ ʨʝʛʽʩʪʨʘʤʠ, ʘʜʘʧʪʫʶʯʠ ʬʨʘʟʝʦʣʦʛʽʯʥʽ 

ʦʜʠʥʠʮʽ ʜʦ ʨʽʟʥʠʭ ʢʦʥʪʝʢʩʪʽʚ ʩʧʽʣʢʫʚʘʥʥʷ. ʂʦʣʠ ʜʠʪʠʥʘ ʥʝ ʧʨʦʩʪʦ ʟʘʫʯʫʻ 

ʟʥʘʯʝʥʥʷ ʚʠʩʣʦʚʫ, ʘ çʧʨʦʞʠʚʘʻè ʡʦʛʦ ʯʝʨʝʟ ʨʦʣʴʦʚʫ ʛʨʫ ʯʠ ʚʣʘʩʥʫ ʣʽʪʝʨʘʪʫʨʥʫ 

ʪʚʦʨʯʽʩʪʴ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʛʣʠʙʦʢʘ ʽʥʪʝʛʨʘʮʽʷ ʣʽʥʛʚʽʩʪʠʯʥʠʭ ʟʥʘʥʴ ʫ ʾʾ ʢʦʛʥʽʪʠʚʥʫ 

ʩʪʨʫʢʪʫʨʫ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʩʪʠʤʫʣʶʻ ʨʦʟʚʠʪʦʢ ʤʦʚʥʦʾ ʽʥʪʫʾʮʽʾ, ʷʢʘ ʻ ʢʨʠʪʠʯʥʦ 

ʚʘʞʣʠʚʦʶ ʜʣʷ ʧʦʜʦʣʘʥʥʷ ʤʦʚʥʦʛʦ ʙʘʨôʻʨʫ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʚʧʝʚʥʝʥʦʩʪʽ ʫ 

ʚʣʘʩʥʠʭ ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʟʜʽʙʥʦʩʪʷʭ. 

ɿʘʣʫʯʝʥʥʷ ʬʨʘʟʝʦʣʦʛʽʟʤʽʚ ʜʦ ʪʚʦʨʯʦʛʦ ʢʦʥʪʝʢʩʪʫ ʩʧʨʠʷʻ, ʢʨʽʤ ʪʦʛʦ, 

ʨʦʟʚʠʪʢʫ ʜʠʚʝʨʛʝʥʪʥʦʛʦ ʤʠʩʣʝʥʥʷ. ʋʯʝʥʴ ʚʯʠʪʴʩʷ ʙʘʯʠʪʠ ʟʘ ʧʨʷʤʠʤ ʟʥʘʯʝʥʥʷʤ 

ʩʣʽʚ ʙʘʛʘʪʦʰʘʨʦʚʫ ʤʝʪʘʬʦʨʠʯʥʽʩʪʴ, ʱʦ ʟʘʢʣʘʜʘʻ ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 
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ʚʠʚʯʝʥʥʷ ʭʫʜʦʞʥʴʦʾ ʣʽʪʝʨʘʪʫʨʠ ʪʘ ʨʦʟʚʠʪʢʫ ʘʥʘʣʽʪʠʯʥʠʭ ʥʘʚʠʯʦʢ. ɺʣʘʩʥʘ 

ʩʣʦʚʦʪʚʦʨʯʽʩʪʴ ʪʘ ʢʦʥʪʝʢʩʪʫʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʽʡʢʠʭ ʩʧʦʣʫʢ ʩʪʘʶʪʴ ʜʣʷ 

ʤʦʣʦʜʰʦʛʦ ʰʢʦʣʷʨʘ ʟʘʩʦʙʦʤ ʩʘʤʦʧʨʝʟʝʥʪʘʮʽʾ, ʜʦʧʦʤʘʛʘʶʯʠ ʡʦʤʫ ʚʠʡʪʠ ʟʘ ʤʝʞʽ 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ ʚʽʜʧʦʚʽʜʝʡ ʽ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʚʦʣʦʜʽʥʥʷ 

ʙʘʛʘʪʩʪʚʘʤʠ ʨʽʜʥʦʾ ʤʦʚʠ. ʋ ʪʘʢʠʡ ʩʧʦʩʽʙ ʨʦʙʦʪʘ ʥʘʜ ʬʨʘʟʝʦʣʦʛʽʟʤʘʤʠ ʩʪʘʻ ʥʝ 

ʧʨʦʩʪʦ ʝʣʝʤʝʥʪʦʤ ʚʠʚʯʝʥʥʷ ʣʝʢʩʠʢʠ, ʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ 

ʬʦʨʤʫʚʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦ ʨʦʟʚʠʥʝʥʦʾ ʪʘ ʤʦʚʣʝʥʥʻʚʦ ʚʧʨʘʚʥʦʾ ʦʩʦʙʠʩʪʦʩʪʽ ʚ 

ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʾ ʦʩʚʽʪʥʴʦʾ ʧʘʨʘʜʠʛʤʠ. 

ʉʠʩʪʝʤʥʘ ʨʦʙʦʪʘ ʟ ʬʨʘʟʝʦʣʦʛʽʯʥʠʤ ʬʦʥʜʦʤ ʤʦʚʠ ʚʠʭʦʚʫʻ ʧʦʚʘʛʫ ʜʦ 

ʽʩʪʦʨʠʯʥʦʾ ʧʘʤôʷʪʽ ʥʘʨʦʜʫ ʪʘ ʬʦʨʤʫʻ ʥʘʮʽʦʥʘʣʴʥʫ ʽʜʝʥʪʠʯʥʽʩʪʴ. ʏʝʨʝʟ ʤʦʚʥʽ 

ʦʙʨʘʟʠ ʜʽʪʠ ʜʦʣʫʯʘʶʪʴʩʷ ʜʦ ʩʢʘʨʙʥʠʮʽ ʥʘʨʦʜʥʦʛʦ ʜʦʩʚʽʜʫ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ 

ʚʠʭʦʚʥʠʤ ʘʩʧʝʢʪʦʤ ʢʦʥʮʝʧʮʽʾ ʅʦʚʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʰʢʦʣʠ [2, ʩ. 22]. ʄʦʚʘ ʚ ʪʘʢʦʤʫ 

ʬʦʨʤʘʪʽ ʥʘʚʯʘʥʥʷ ʧʝʨʝʩʪʘʻ ʙʫʪʠ ʣʠʰʝ ʘʢʘʜʝʤʽʯʥʠʤ ʧʨʝʜʤʝʪʦʤ, ʘ ʩʪʘʻ ʞʠʚʠʤ 

ʩʝʨʝʜʦʚʠʱʝʤ ʜʣʷ ʩʘʤʦʚʠʨʘʞʝʥʥʷ. 

ʆʪʞʝ, ʬʦʨʤʫʚʘʥʥʷ ʬʨʘʟʝʦʣʦʛʽʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚ ʫʯʥʽʚ ʧʦʯʘʪʢʦʚʦʾ 

ʰʢʦʣʠ ʻ ʩʢʣʘʜʥʠʤ ʧʨʦʮʝʩʦʤ, ʱʦ ʚʠʤʘʛʘʻ ʛʘʨʤʦʥʽʡʥʦʛʦ ʧʦʻʜʥʘʥʥʷ ʪʨʘʜʠʮʽʡ ʪʘ 

ʽʥʥʦʚʘʮʽʡ. ʈʝʘʣʽʟʘʮʽʷ ʟʘʚʜʘʥʴ ʅʋʐ ʫ ʮʴʦʤʫ ʥʘʧʨʷʤʽ ʜʦʧʦʤʘʛʘʻ ʚʠʭʦʚʫʚʘʪʠ 

ʤʦʚʥʫ ʦʩʦʙʠʩʪʽʩʪʴ, ʟʜʘʪʥʫ ʜʦ ʫʩʧʽʰʥʦʾ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʚ ʩʫʯʘʩʥʦʤʫ 

ʩʫʩʧʽʣʴʩʪʚʽ. ʇʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʤʝʪʦʜʠʢʠ ʤʘʻ ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʩʪʚʦʨʝʥʥʷ 

ʽʥʪʝʛʨʦʚʘʥʠʭ ʧʦʩʽʙʥʠʢʽʚ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ. 
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ʋɼʂ 377.091.31:53 

APPLICATION OF INTERACTIVE TECHNOLOGIES ñSNOWBALLò AND 

ñCHAINò IN THE PREPARATION AND DELIVERY OF PHYSICS 

CLASSES IN COLLEGES 

 

ʇʘʣʘʤʘʨʯʫʢ ʉʚʽʪʣʘʥʘ ɯʚʘʥʽʚʥʘ 

ɺʨʫʙʣʝʚʩʴʢʠʡ ɺʽʢʪʦʨ ɸʥʜʨʽʡʦʚʠʯ 

ʇʫʭʪʽʮʴʢʘ ʅʘʪʘʣʷ ʆʣʝʢʩʘʥʜʨʽʚʥʘ 

ɺʠʢʣʘʜʘʯʽ 

ɺʽʜʦʢʨʝʤʣʝʥʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʽʜʨʦʟʜʽʣʫ 

ʊʝʭʥʦʣʦʛʽʯʥʦ-ʧʨʦʤʠʩʣʦʚʦʛʦ ʬʘʭʦʚʦʛʦ ʢʦʣʝʜʞʫ 

ɺʽʥʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, 

ʤ. ɺʽʥʥʠʮʷ, ʋʢʨʘʾʥʘ 

 

Abstract. The modernization of higher and professional pre-tertiary education 

requires the integration of innovative pedagogical approaches that enhance student 

engagement and learning outcomes. In physics education, where abstract concepts 

often challenge students, interactive teaching technologies have proven particularly 

effective. This article explores the application of two interactive methods ï 

ñSnowballò and ñChainò ð in the preparation and delivery of physics classes in 

colleges. The study analyzes their pedagogical potential, methodological 

implementation, and impact on studentsô cognitive activity and collaborative skills. 

Contemporary Ukrainian and international research is reviewed to support the 

discussion. 

Keywords: interactive learning, physics education, Snowball method, Chain 

method, college teaching, student engagement. 

 

Physics is an important part of school studying. It helps kids learn to think for 

themselves and solve problems. So, teachers often use fun tools to make learning. 

These tools get students working together and thinking hard. They are in charge of 

their own learning. There are two examples: the Snowball method and the Chain one. 

They are easy for using. Really work to get students involved. They also go along 
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with a way of teaching called constructivism, where kids learn by talking and 

working through ideas with others. 

The idea of learning comes from something called social constructivism. A 

man named Vygotsky thought of a lot of these ideas and he said that talking to others 

is really important for learning [1]. New research shows that these interactive 

methods really help students get better at science, technology, engineering and math 

[2]. 

In Ukraine teachers like to use methods to teach skills like talking to others 

working together and thinking critically which are important for peopleôs future jobs 

[3]. 

The Snowball method is also called Think-Pair-Share-Expand. It starts with 

students working then they work with a partner, then a small group and finally the 

whole group. When they are trying to solve a problem like something in physics they 

think about it by themselves first then they talk to a partner, then a small group and 

finally they tell the whole group what they found out. For example, when they are 

learning about electromagnetism, they might first guess how a magnetic field works, 

talk to a partner about it and then work together as a group to explain it. This method 

is really good for teaching. It helps students feel more confident understand topics by 

explaining them to others makes sure everyone is involved and helps them talk to 

others better. Some research by Prince shows that when students learn from each 

other they understand physics better [4]. 

The Chain method is when everyone takes turns adding to a group project. In 

physics it helps students understand how a formula works, solves problems step by 

step or helps them understand how things work in the world. For example, when they 

are working on equations each student might explain one step and then the next 

student adds to that and so on. This method makes sure everyone is involved, helps 

them think logically, builds their understanding in a step-by-step way and teaches 

them to be responsible. Some studies by Johnson show that these interactive group 

methods make students do better in school and also helps them get along with others 

[5]. 
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To make the Snowball and Chain methods work teachers need to plan their 

lessons. Here are some things to think about: First what do you want students to 

learn? Choose the method for what you want them to learn. The Snowball method is 

good for ideas and the Chain method is good for building on what they already know. 

Next create tasks that're right for each method. Snowball tasks should be open-ended 

like "Why does superconductivity happen at temperatures?" Chain tasks should guide 

students through steps like "Derive the formula for Ohms law step by step". Finally 

think about how you will assess students. You can have them assess each other 

observe them have them present as a group or have them write reflection papers. 

Checking on them as they go along often works best. 

A lot of research shows that interactive methods really help students learn and 

do better. Some research by Freeman shows that active learning can reduce failure 

rates in science, technology, engineering and math by much as 55% [1]. Researchers 

in Ukraine also say that interactive technologies make students more motivated to 

learning process. In physics classes the results are clear: students learn deeply feel 

more motivated and get better at talking to others and thinking logically [6]. 

Conclusion. Using the Snowball and Chain methods, in the classroom can be 

hard. There might not be time teachers might need training it can be hard to manage 

the classroom and students might not like the new methods. We can fix these 

problems by introducing the methods and making sure everyone knows how they 

work and what is expected. Physics isnôt an easy subject at school and the Snowball 

and Chain methods can really help students to learn it better. 
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ʌɸʍʆɺɸ ʇɽʈɽɼɺʀʑɸ ɯ ʇʈʆʌɽʉɯʁʅɸ ʆʉɺɯʊɸ: ʉʊɸʅ, 

ʇɽʈʉʇɽʂʊʀɺʀ ʈʆɿɺʀʊʂʋ, ɿɸɹɽɿʇɽʏɽʅʅʗ ʗʂʆʉʊɯ ʇɯɼɻʆʊʆɺʂʀ 

ʌɸʍɯɺʎɯɺ ɺ ʋʄʆɺɸʍ ʉʋʏɸʉʅʀʍ ɺʀʂʃʀʂɯɺ ɯ ɿɸɻʈʆɿ 

 

ʈʷʙʦʢʦʥʴ ʖʣʽʷ ʄʠʢʦʣʘʾʚʥʘ 

ʜʠʨʝʢʪʦʨ 

ʂʦʤʫʥʘʣʴʥʠʡ ʟʘʢʣʘʜ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʥʦʾ ʨʘʜʠ 

çʉʫʤʩʴʢʠʡ ʬʘʭʦʚʠʡ ʤʝʜʠʯʥʠʡ ʢʦʣʝʜʞè 

 

ɸʥʦʪʘʮʽʷ: ʋ ʩʪʘʪʪʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʬʘʭʦʚʦʾ ʧʝʨʝʜʚʠʱʦʾ ʪʘ 

ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ ʚ ʫʤʦʚʘʭ ʩʫʩʧʽʣʴʥʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ ʽ ʟʦʚʥʽʰʥʽʭ 

ʚʠʢʣʠʢʽʚ. ɺʠʟʥʘʯʝʥʦ ʢʣʶʯʦʚʽ ʯʠʥʥʠʢʠ ʚʧʣʠʚʫ ʥʘ ʨʦʟʚʠʪʦʢ ʦʩʚʽʪʥʴʦʾ ʛʘʣʫʟʽ, 

ʟʦʢʨʝʤʘ ʛʣʦʙʘʣʽʟʘʮʽʶ, ʮʠʬʨʦʚʽʟʘʮʽʶ, ʜʝʤʦʛʨʘʬʽʯʥʽ ʟʤʽʥʠ ʪʘ ʥʘʩʣʽʜʢʠ ʚʦʻʥʥʠʭ 

ʜʽʡ. ʈʦʟʢʨʠʪʦ ʦʩʦʙʣʠʚʦʩʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ, ʨʦʟʚʠʪʢʫ 

ʜʫʘʣʴʥʦʾ ʦʩʚʽʪʠ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ ʧʦʪʨʝʙʘʤ ʨʠʥʢʫ 

ʧʨʘʮʽ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ ʧʠʪʘʥʥʷʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʧʽʜʛʦʪʦʚʢʠ 

ʬʘʭʽʚʮʽʚ, ʮʠʬʨʦʚʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʚʠʢʦʨʠʩʪʘʥʥʶ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʧʨʦʬʝʩʽʡʥʦʤʫ ʨʦʟʚʠʪʢʫ ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ. ʅʘ 

ʧʨʠʢʣʘʜʽ ʜʽʷʣʴʥʦʩʪʽ ʤʝʜʠʯʥʦʛʦ ʢʦʣʝʜʞʫ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʝʬʝʢʪʠʚʥʽ ʧʨʘʢʪʠʢʠ 

ʘʜʘʧʪʘʮʽʾ ʜʦ ʩʫʯʘʩʥʠʭ ʫʤʦʚ. ʆʢʨʝʩʣʝʥʦ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʛʘʣʫʟʽ ʚ ʢʦʥʪʝʢʩʪʽ 

ʻʚʨʦʽʥʪʝʛʨʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʬʘʭʦʚʘ ʧʝʨʝʜʚʠʱʘ ʦʩʚʽʪʘ, ʧʨʦʬʝʩʽʡʥʘ ʦʩʚʽʪʘ, ʷʢʽʩʪʴ 

ʦʩʚʽʪʠ, ʢʦʤʧʝʪʝʥʪʥʽʩʥʠʡ ʧʽʜʭʽʜ, ʮʠʬʨʦʚʽʟʘʮʽʷ ʦʩʚʽʪʠ, ʜʫʘʣʴʥʘ ʦʩʚʽʪʘ, 

ʧʨʦʬʝʩʽʡʥʘ ʧʽʜʛʦʪʦʚʢʘ, ʦʩʚʽʪʥʽ ʽʥʥʦʚʘʮʽʾ, ʨʠʥʦʢ ʧʨʘʮʽ, ʧʝʜʘʛʦʛʽʯʥʘ ʤʘʡʩʪʝʨʥʽʩʪʴ, 

ʤʝʜʠʯʥʘ ʦʩʚʽʪʘ, ʦʩʚʽʪʥʽ ʨʝʬʦʨʤʠ. 

 

ʌʘʭʦʚʘ ʧʝʨʝʜʚʠʱʘ ʽ ʧʨʦʬʝʩʽʡʥʘ ʦʩʚʽʪʘ ʚ ʋʢʨʘʾʥʽ ʻ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ 

ʥʘʮʽʦʥʘʣʴʥʦʾ ʦʩʚʽʪʥʴʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʛʦʪʦʚʢʫ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʭ ʬʘʭʽʚʮʽʚ ʜʣʷ ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ ʝʢʦʥʦʤʽʢʠ ʪʘ ʩʦʮʽʘʣʴʥʦʾ 

ʩʬʝʨʠ. ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ ʮʷ ʣʘʥʢʘ ʦʩʚʽʪʠ ʟʘʟʥʘʻ ʩʫʪʪʻʚʠʭ 

ʪʨʘʥʩʬʦʨʤʘʮʽʡ, ʟʫʤʦʚʣʝʥʠʭ ʷʢ ʚʥʫʪʨʽʰʥʽʤʠ ʨʝʬʦʨʤʘʤʠ, ʪʘʢ ʽ ʟʦʚʥʽʰʥʽʤʠ 
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ʚʠʢʣʠʢʘʤʠ, ʩʝʨʝʜ ʷʢʠʭ ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ ʛʣʦʙʘʣʽʟʘʮʽʡʥʽ ʧʨʦʮʝʩʠ, 

ʮʠʬʨʦʚʽʟʘʮʽʷ, ʜʝʤʦʛʨʘʬʽʯʥʽ ʟʤʽʥʠ ʪʘ ʥʘʩʣʽʜʢʠ ʚʦʻʥʥʠʭ ʜʽʡ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ. 

ɿʘʟʥʘʯʝʥʽ ʯʠʥʥʠʢʠ ʧʦʪʨʝʙʫʶʪʴ ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ ʧʽʜʭʦʜʽʚ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʟʤʽʩʪʫ ʥʘʚʯʘʥʥʷ ʪʘ ʤʝʭʘʥʽʟʤʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ 

ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ. 

ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʬʘʭʦʚʦʾ ʧʝʨʝʜʚʠʱʦʾ ʪʘ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʘʢʪʠʚʥʠʤ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ, ʱʦ 

ʦʨʽʻʥʪʫʻ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʥʝ ʣʠʰʝ ʟʥʘʥʴ, ʘ ʡ ʧʨʘʢʪʠʯʥʠʭ ʫʤʽʥʴ, 

ʥʘʚʠʯʦʢ, ʧʨʦʬʝʩʽʡʥʠʭ ʽ ʟʘʛʘʣʴʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. ʆʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ 

ʥʘʙʫʚʘʻ ʧʠʪʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ ʧʦʪʨʝʙʘʤ ʨʠʥʢʫ ʧʨʘʮʽ, ʱʦ 

ʚʠʤʘʛʘʻ ʧʦʩʪʽʡʥʦʛʦ ʦʥʦʚʣʝʥʥʷ ʟʤʽʩʪʫ ʦʩʚʽʪʠ, ʟʘʣʫʯʝʥʥʷ ʨʦʙʦʪʦʜʘʚʮʽʚ ʜʦ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʨʦʟʚʠʪʢʫ ʜʫʘʣʴʥʦʾ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ. ɺʦʜʥʦʯʘʩ ʽʩʥʫʶʪʴ 

ʧʝʚʥʽ ʧʨʦʙʣʝʤʠ, ʧʦʚô̫ ʟʘʥʽ ʟ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʟʘʢʣʘʜʽʚ 

ʦʩʚʽʪʠ, ʥʝʜʦʩʪʘʪʥʽʤ ʨʽʚʥʝʤ ʮʠʬʨʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʦʢʨʝʤʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʧʨʘʮʽʚʥʠʢʽʚ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʶ ʘʜʘʧʪʘʮʽʾ ʜʦ ʫʤʦʚ ʟʤʽʰʘʥʦʛʦ ʘʙʦ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʥʘʚʯʘʥʥʷ. 

ɺ ʫʤʦʚʘʭ ʩʫʯʘʩʥʠʭ ʚʠʢʣʠʢʽʚ ʽ ʟʘʛʨʦʟ ʦʩʦʙʣʠʚʦʾ ʚʘʛʠ ʥʘʙʫʚʘʻ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʷʢʦʩʪʽ ʦʩʚʽʪʠ, ʷʢʝ ʧʝʨʝʜʙʘʯʘʻ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʦʮʝʩʫ, ʚʢʣʶʯʘʶʯʠ ʦʥʦʚʣʝʥʥʷ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʨʦʟʚʠʪʦʢ ʚʥʫʪʨʽʰʥʽʭ ʩʠʩʪʝʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʪʘ 

ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʤʘʡʩʪʝʨʥʦʩʪʽ ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ. ʗʢʽʩʪʴ 

ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʜʘʪʥʦʩʪʽ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ 

ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʠ, ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʩʫʯʘʩʥʽ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ ʪʘ 

ʩʪʚʦʨʶʚʘʪʠ ʩʧʨʠʷʪʣʠʚʝ ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ. 

ɺʘʞʣʠʚʠʤ ʥʘʧʨʷʤʦʤ ʨʦʟʚʠʪʢʫ ʻ ʮʠʬʨʦʚʽʟʘʮʽʷ ʦʩʚʽʪʠ, ʷʢʘ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ 

ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ, ʟʦʢʨʝʤʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʠʩʪʘʥʮʽʡʥʠʭ 

ʧʣʘʪʬʦʨʤ, ʝʣʝʢʪʨʦʥʥʠʭ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ, ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ 

ʩʠʤʫʣʷʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ. ʎʝ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʟʘʢʣʘʜʽʚ ʤʝʜʠʯʥʦʛʦ 

ʧʨʦʬʽʣʶ, ʜʝ ʬʦʨʤʫʚʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ ʻ ʢʣʶʯʦʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ 

ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʧʦʢʘʟʦʚʠʤ ʻ ʜʦʩʚʽʜ ʂʦʤʫʥʘʣʴʥʦʛʦ 
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ʟʘʢʣʘʜʫ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʥʦʾ ʨʘʜʠ çʉʫʤʩʴʢʠʡ ʬʘʭʦʚʠʡ ʤʝʜʠʯʥʠʡ ʢʦʣʝʜʞè, ʷʢʠʡ 

ʜʝʤʦʥʩʪʨʫʻ ʝʬʝʢʪʠʚʥʫ ʘʜʘʧʪʘʮʽʶ ʜʦ ʩʫʯʘʩʥʠʭ ʫʤʦʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʩʚʽʪʥʴʦʾ 

ʩʠʩʪʝʤʠ. ʋ ʟʘʢʣʘʜʽ ʘʢʪʠʚʥʦ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʩʫʯʘʩʥʽ ʦʩʚʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʠʤʫʣʷʮʽʡʥʽ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʩʪʫʜʝʥʪʘʤ 

ʚʽʜʧʨʘʮʴʦʚʫʚʘʪʠ ʧʨʦʬʝʩʽʡʥʽ ʥʘʚʠʯʢʠ ʚ ʫʤʦʚʘʭ, ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʠʭ ʜʦ 

ʨʝʘʣʴʥʦʾ ʤʝʜʠʯʥʦʾ ʧʨʘʢʪʠʢʠ. 

ʆʢʨʽʤ ʪʦʛʦ, ʫ ʂʦʤʫʥʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʥʦʾ ʨʘʜʠ çʉʫʤʩʴʢʠʡ 

ʬʘʭʦʚʠʡ ʤʝʜʠʯʥʠʡ ʢʦʣʝʜʞè ʟʥʘʯʥʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʨʦʟʚʠʪʢʫ ʧʘʨʪʥʝʨʩʪʚʘ ʽʟ 

ʟʘʢʣʘʜʘʤʠ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚô̫ , ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʪʽʩʥʠʡ ʟʚô̫ ʟʦʢ ʤʽʞ ʪʝʦʨʝʪʠʯʥʦʶ 

ʧʽʜʛʦʪʦʚʢʦʶ ʪʘ ʧʨʘʢʪʠʯʥʦʶ ʜʽʷʣʴʥʽʩʪʶ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʫ 

ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʪʘ ʛʦʪʦʚʥʦʩʪʽ 

ʜʦ ʚʠʢʦʥʘʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʦʙʦʚô̫ ʟʢʽʚ ʫ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ. ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʻ 

ʪʘʢʦʞ ʩʪʚʦʨʝʥʥʷ ʙʝʟʧʝʯʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʦʨʛʘʥʽʟʘʮʽʷ ʟʤʽʰʘʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʪʘ ʧʽʜʪʨʠʤʢʘ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʚ 

ʫʤʦʚʘʭ ʧʽʜʚʠʱʝʥʦʛʦ ʩʪʨʝʩʫ. 

ʇʨʦʬʝʩʽʡʥʠʡ ʨʦʟʚʠʪʦʢ ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʻ ʥʝʚʽʜô̒ ʤʥʦʶ ʫʤʦʚʦʶ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʦʩʚʽʪʠ. ʉʫʯʘʩʥʠʡ ʧʝʜʘʛʦʛ ʧʦʚʠʥʝʥ ʙʫʪʠ ʛʦʪʦʚʠʤ ʜʦ 

ʧʦʩʪʽʡʥʦʛʦ ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʷ, ʦʧʘʥʫʚʘʥʥʷ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ, 

ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʠʭ ʥʘʚʠʯʦʢ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʽʜʭʦʜʽʚ ʫ ʩʚʦʾʡ 

ʜʽʷʣʴʥʦʩʪʽ. ɺʘʞʣʠʚʫ ʨʦʣʴ ʫ ʮʴʦʤʫ ʧʨʦʮʝʩʽ ʚʽʜʽʛʨʘʶʪʴ ʢʫʨʩʠ ʧʽʜʚʠʱʝʥʥʷ 

ʢʚʘʣʽʬʽʢʘʮʽʾ, ʫʯʘʩʪʴ ʫ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʟʘʭʦʜʘʭ, ʧʨʦʬʝʩʽʡʥʠʭ ʩʧʽʣʴʥʦʪʘʭ ʪʘ 

ʦʙʤʽʥ ʜʦʩʚʽʜʦʤ ʤʽʞ ʟʘʢʣʘʜʘʤʠ ʦʩʚʽʪʠ. ʋʩʧʽʰʥʘ ʨʝʘʣʽʟʘʮʽʷ ʮʠʭ ʥʘʧʨʷʤʽʚ ʩʧʨʠʷʻ 

ʬʦʨʤʫʚʘʥʥʶ ʩʫʯʘʩʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʢʦʨʧʫʩʫ, ʟʜʘʪʥʦʛʦ ʝʬʝʢʪʠʚʥʦ ʧʨʘʮʶʚʘʪʠ ʚ 

ʫʤʦʚʘʭ ʟʤʽʥ. 

ʇʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʬʘʭʦʚʦʾ ʧʝʨʝʜʚʠʱʦʾ ʪʘ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ 

ʧʦʚô̫ ʟʘʥʽ ʟ ʧʦʜʘʣʴʰʦʶ ʽʥʪʝʛʨʘʮʽʻʶ ʚ ʻʚʨʦʧʝʡʩʴʢʠʡ ʦʩʚʽʪʥʽʡ ʧʨʦʩʪʽʨ, 

ʫʜʦʩʢʦʥʘʣʝʥʥʷʤ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʾ ʙʘʟʠ, ʨʦʟʚʠʪʢʦʤ ʽʥʥʦʚʘʮʽʡʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ ʪʘ ʨʦʟʰʠʨʝʥʥʷʤ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʤʽʞʥʘʨʦʜʥʦʾ 

ʩʧʽʚʧʨʘʮʽ. ɺʘʞʣʠʚʠʤ ʻ ʪʘʢʦʞ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʦʮʽʥʶʚʘʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ, ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʘ ʥʝ ʣʠʰʝ ʥʘ ʟʥʘʥʥʷ. 
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ʆʪʞʝ, ʬʘʭʦʚʘ ʧʝʨʝʜʚʠʱʘ ʽ ʧʨʦʬʝʩʽʡʥʘ ʦʩʚʽʪʘ ʚ ʋʢʨʘʾʥʽ ʧʝʨʝʙʫʚʘʶʪʴ ʫ 

ʩʪʘʥʽ ʘʢʪʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʪʨʘʥʩʬʦʨʤʘʮʽʾ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʧʦʜʦʣʘʥʥʷ ʥʠʟʢʠ ʚʠʢʣʠʢʽʚ ʽ ʟʘʛʨʦʟ. ɿʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ 

ʤʦʞʣʠʚʝ ʣʠʰʝ ʟʘ ʫʤʦʚʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ, ʷʢʠʡ ʧʦʻʜʥʫʻ ʽʥʥʦʚʘʮʽʡʥʫ 

ʧʝʜʘʛʦʛʽʯʥʫ ʜʽʷʣʴʥʽʩʪʴ, ʧʨʦʬʝʩʽʡʥʠʡ ʨʦʟʚʠʪʦʢ ʧʝʜʘʛʦʛʽʚ, ʦʥʦʚʣʝʥʥʷ ʟʤʽʩʪʫ 

ʦʩʚʽʪʠ ʪʘ ʝʬʝʢʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʦʩʚʽʪʥʽʤʠ ʧʨʦʮʝʩʘʤʠ. ɼʦʩʚʽʜ ʂʦʤʫʥʘʣʴʥʦʛʦ 

ʟʘʢʣʘʜʫ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʥʦʾ ʨʘʜʠ çʉʫʤʩʴʢʠʡ ʬʘʭʦʚʠʡ ʤʝʜʠʯʥʠʡ ʢʦʣʝʜʞè 

ʧʽʜʪʚʝʨʜʞʫʻ, ʱʦ ʩʠʩʪʝʤʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡ ʪʘ ʦʨʽʻʥʪʘʮʽʷ ʥʘ ʩʫʯʘʩʥʽ 

ʚʠʤʦʛʠ ʻ ʟʘʧʦʨʫʢʦʶ ʧʽʜʛʦʪʦʚʢʠ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʽ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʭ 

ʬʘʭʽʚʮʽʚ. 
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ʆʈɻɸʅɯɿɸʎɯʁʅʆ-ʄɽʊʆɼʀʏʅɯ ɸʉʇɽʂʊʀ ʇʆɹʋɼʆɺʀ ʂʆʄʇʃɽʂʉɯɺ 

ɺʇʈɸɺ ʆɿɼʆʈʆɺʏʆɻʆ ʉʊʈɽʊʏʀʅɻʋ 

 

ʉʘʭʥʝʥʢʦ ɸʥʥʘ ɺʘʩʠʣʽʚʥʘ 

ɼʦʢʪʦʨ ʬʽʣʦʩʦʬʽʾ (017 ī ʌʽʟʠʯʥʘ ʢʫʣʴʪʫʨʘ ʽ ʩʧʦʨʪ), ʜʦʮʝʥʪ, 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ 

ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɸʥʦʪʘʮʽʷ. ɺʘʞʣʠʚʠʤ ʢʨʠʪʝʨʽʻʤ ʦʮʽʥʶʚʘʥʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ 

ʶʥʘʢʽʚ ʽ ʜʽʚʯʘʪ ʻ ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʛʥʫʯʢʦʩʪʽ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʜʘʪʥʽʩʪʶ 

ʣʶʜʠʥʠ ʚʠʢʦʥʫʚʘʪʠ ʨʫʭʠ ʚ ʩʫʛʣʦʙʘʭ ʟ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦʶ ʘʤʧʣʽʪʫʜʦʶ. 

ɽʬʝʢʪʠʚʥʠʤ ʟʘʩʦʙʦʤ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʛʥʫʯʢʦʩʪʽ ʚʚʘʞʘʻʪʴʩʷ ʩʪʨʝʪʯʠʥʛ ï 

ʽʥʥʦʚʘʮʽʡʥʠʡ ʚʠʜ ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʩʧʝʮʽʘʣʴʥʦ ʬʽʢʩʦʚʘʥʠʭ ʧʦʣʦʞʝʥʴ ʦʢʨʝʤʠʭ ʯʘʩʪʠʥ ʪʽʣʘ ʟ ʤʝʪʦʶ ʨʦʟʚʠʪʢʫ 

ʨʫʭʣʠʚʦʩʪʽ ʫ ʩʫʛʣʦʙʘʭ. 

ʋ ʤʝʞʘʭ ʧʨʝʜʩʪʘʚʣʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟʜʽʡʩʥʝʥʦ ʢʣʘʩʠʬʽʢʘʮʽʶ ʦʩʥʦʚʥʠʭ 

ʬʦʨʤ ʽ ʟʘʩʦʙʽʚ ʩʪʨʝʪʯʠʥʛʫ, ʘ ʪʘʢʦʞ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ ʧʦʙʫʜʦʚʠ ʢʦʤʧʣʝʢʩʽʚ ʚʧʨʘʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ 

ʨʦʟʚʠʪʦʢ ʛʥʫʯʢʦʩʪʽ ʪʘ ʦʧʪʠʤʽʟʘʮʽʶ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʦʨʛʘʥʽʟʤʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʪʨʝʪʯʠʥʛ, ʪʨʝʥʫʚʘʣʴʥʠʡ ʢʦʤʧʣʝʢʩ, ʬʽʟʠʯʥʽ ʚʧʨʘʚʠ, 

ʛʥʫʯʢʽʩʪʴ, ʦʨʛʘʥʽʟʘʮʽʷ, ʤʝʪʦʜʠʢʘ. 

 

ɺʧʨʘʚʠ ʩʪʨʝʪʯʠʥʛʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʨʫʭʦʚʠʭ ʜʽʡ, ʱʦ 

ʚʘʨʽʶʶʪʴʩʷ ʚʽʜ ʧʨʦʩʪʠʭ ʧʦʪʷʛʫʚʘʥʴ ʜʦ ʩʢʣʘʜʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʟʘʧʦʟʠʯʝʥʠʭ ʽʟ 

ʧʨʘʢʪʠʢ ʡʦʛʠ. ʈʘʮʽʦʥʘʣʴʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʟʘʥʷʪʴ ʩʪʨʝʪʯʠʥʛʦʤ ʧʝʨʝʜʙʘʯʘʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʚʦʭ ʪʠʧʽʚ ʪʨʝʥʫʚʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ. ʇʝʨʰʠʡ ʪʠʧ ʤʘʻ ʚʠʙʽʨʢʦʚʫ 

ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʽ ʚʢʣʶʯʘʻ ʢʦʤʧʣʝʢʩ ʚʧʨʘʚ (ʟʘʟʚʠʯʘʡ 5ï7), ʫ ʚʠʢʦʥʘʥʥʽ ʷʢʠʭ 

ʟʘʜʽʶʶʪʴʩʷ ʦʜʥʘʢʦʚʽ ʤôʷʟʦʚʽ ʛʨʫʧʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʣʦʢʘʣʴʥʠʡ, ʧʨʦʪʝ ʜʦʩʪʘʪʥʴʦ 

ʽʥʪʝʥʩʠʚʥʠʡ ʪʨʝʥʫʚʘʣʴʥʠʡ ʚʧʣʠʚ. ɼʨʫʛʠʡ ʪʠʧ ʢʦʤʧʣʝʢʩʫ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʧʨʘʚ, 

ʢʦʞʥʘ ʟ ʷʢʠʭ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʦʧʨʘʮʶʚʘʥʥʷ ʦʢʨʝʤʦʾ ʤôʷʟʦʚʦʾ ʛʨʫʧʠ [1; 2]. 
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ɿʘʥʷʪʪʷ ʩʪʨʝʪʯʠʥʛʦʤ ʜʦʮʽʣʴʥʦ ʧʨʦʚʦʜʠʪʠ ʱʦʜʝʥʥʦ ʪʨʠʚʘʣʽʩʪʶ 

15-30 ʭʚʠʣʠʥ, ʯʝʨʛʫʶʯʠ ʢʦʤʧʣʝʢʩʠ ʨʽʟʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ. 

ʆʩʥʦʚʥʽ ʚʧʨʘʚʠ ʪʦʥʽʯʥʦʛʦ ʩʪʨʝʪʯʠʥʛʫ ʚʠʢʦʥʫʶʪʴʩʷ ʫ ʨʽʟʥʠʭ ʚʠʭʽʜʥʠʭ 

ʧʦʣʦʞʝʥʥʷʭ: ʩʪʦʷʯʠ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʠʧʘʜʽʚ ʽ ʥʘʭʠʣʽʚ ʪʫʣʫʙʘ, ʘ ʪʘʢʦʞ ʩʠʜʷʯʠ 

ʪʘ ʣʝʞʘʯʠ. ʊʨʠʚʘʣʽʩʪʴ ʫʪʨʠʤʘʥʥʷ ʩʪʘʪʠʯʥʠʭ ʧʦʣʦʞʝʥʴ, ʷʢʘ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 5 ʜʦ 

30 ʩʝʢʫʥʜ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʽʚʥʝʤ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʦʩʽʙ, ʱʦ ʟʘʡʤʘʶʪʴʩʷ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʥʷʪʴ ʩʪʨʝʪʯʠʥʛʦʤ ʨʝʢʦʤʝʥʜʦʚʘʥʦ 

ʧʦʻʜʥʫʚʘʪʠ ʚʧʨʘʚʠ ʥʘ ʨʦʟʪʷʛʫʚʘʥʥʷ ʟ ʽʥʰʠʤʠ ʚʠʜʘʤʠ ʬʽʟʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʂʦʤʧʣʝʢʩʠ ʩʪʨʝʪʯʠʥʛʫ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʧʽʩʣʷ ʨʦʟʤʠʥʢʠ, ʧʽʩʣʷ 

ʟʘʚʝʨʰʝʥʥʷ ʘʝʨʦʙʥʦʛʦ ʘʙʦ ʩʠʣʦʚʦʛʦ ʙʣʦʢʫ ʪʨʝʥʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʫ ʬʦʨʤʘʪʽ 

ʩʘʤʦʩʪʽʡʥʠʭ ʟʘʥʷʪʴ [1; 3; 4]. 

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʽʜ ʯʘʩ ʟʘʥʷʪʴ ʩʪʨʝʪʯʠʥʛʦʤ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ 

ʟʜʘʪʥʽʩʪʴ ʦʨʛʘʥʽʟʤʫ ʜʦ ʤôʷʟʦʚʦʛʦ ʨʦʟʩʣʘʙʣʝʥʥʷ (ʨʝʣʘʢʩʘʮʽʾ). ʈʝʣʘʢʩʘʮʽʶ 

ʜʦʮʽʣʴʥʦ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʟʜʘʪʥʽʩʪʴ ʢʦʥʪʨʦʣʶʚʘʪʠ ʤôʷʟʦʚʫ ʜʽʷʣʴʥʽʩʪʴ ʪʘʢʠʤ 

ʯʠʥʦʤ, ʱʦʙ ʤôʷʟʦʚʽ ʛʨʫʧʠ, ʟʘʣʫʯʝʥʽ ʜʦ ʚʠʢʦʥʘʥʥʷ ʨʫʭʫ, ʟʘʙʝʟʧʝʯʫʚʘʣʠ 

ʜʦʩʷʛʥʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ ʝʥʝʨʛʦʚʠʪʨʘʪʘʤʠ, ʪʦʙʪʦ ʚ 

ʝʢʦʥʦʤʥʦʤʫ ʨʝʞʠʤʽ, ʪʦʜʽ ʷʢ ʥʝʟʘʜʽʷʥʽ ʤôʷʟʠ ʟʘʣʠʰʘʣʠʩʷ ʫ ʩʪʘʥʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʧʦʢʦʶ [1; 2]. 

ʆʪʞʝ, ʨʦʟʩʣʘʙʣʝʥʥʷ ʤʦʞʥʘ ʪʨʘʢʪʫʚʘʪʠ ʷʢ ʚʘʞʣʠʚʫ ʨʫʭʦʚʫ ʥʘʚʠʯʢʫ, 

ʦʩʢʽʣʴʢʠ ʟʜʘʪʥʽʩʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʤôʷʟʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʻ ʥʝ ʤʝʥʰ ʟʥʘʯʫʱʦʶ, ʥʽʞ 

ʟʜʘʪʥʽʩʪʴ ʜʦ ʾʾ ʧʦʩʠʣʝʥʥʷ. ʄôʷʟʦʚʘ ʨʝʣʘʢʩʘʮʽʷ ʩʧʨʠʷʻ ʝʬʝʢʪʠʚʥʦʤʫ 

ʨʦʟʪʷʛʫʚʘʥʥʶ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ, ʟʘʧʦʙʽʛʘʥʥʶ ʨʦʟʚʠʪʢʫ ʚʪʦʤʠ ʪʘ ʟʥʠʞʝʥʥʶ 

ʨʠʟʠʢʫ ʪʨʘʚʤʘʪʠʟʤʫ [1; 2]. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤôʷʟʦʚʦʛʦ ʨʦʟʩʣʘʙʣʝʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʤʝʪʦʜʠ, ʩʝʨʝʜ ʷʢʠʭ ʚʠʦʢʨʝʤʣʶʶʪʴ ʬʽʟʠʯʥʽ ʟʘʩʦʙʠ (ʧʨʦʛʨʝʩʠʚʥʝ ʤôʷʟʦʚʝ 

ʨʦʟʩʣʘʙʣʝʥʥʷ, ʤʘʩʘʞ, ʦʢʨʝʤʽ ʜʠʭʘʣʴʥʽ ʪʝʭʥʽʢʠ), ʬʽʟʽʦʪʝʨʘʧʝʚʪʠʯʥʽ ʧʨʦʮʝʜʫʨʠ, 

ʧʩʠʭʦʨʝʛʫʣʷʮʽʡʥʽ ʤʝʪʦʜʠʢʠ (ʘʫʪʦʛʝʥʥʝ ʪʨʝʥʫʚʘʥʥʷ, ʩʘʤʦʥʘʚʽʶʚʘʥʥʷ), ʘ ʪʘʢʦʞ 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʽ ʟʘʩʦʙʠ [5; 6; 7]. 

ɺʦʜʥʦʯʘʩ ʫ ʧʨʦʮʝʩʽ ʟʘʥʷʪʴ ʬʽʟʠʯʥʠʤʠ ʚʧʨʘʚʘʤʠ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ 

ʚʠʢʦʥʘʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʨʫʭʦʚʠʭ ʟʘʚʜʘʥʴ ʥʝʦʙʭʽʜʥʠʤ ʻ ʨʦʟʚʠʪʦʢ ʟʜʘʪʥʦʩʪʽ ʜʦ 
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ʜʦʚʽʣʴʥʦʛʦ ʨʦʟʩʣʘʙʣʝʥʥʷ ʤôʷʟʽʚ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʧʝʮʽʘʣʴʥʽ 

ʬʽʟʠʯʥʽ ʚʧʨʘʚʠ, ʷʢʽ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʚʠʢʦʥʫʚʘʪʠ ʧʝʨʝʜ ʚʧʨʘʚʘʤʠ ʥʘ ʨʦʟʪʷʛʫʚʘʥʥʷ 

ʪʘ ʚ ʽʥʪʝʨʚʘʣʘʭ ʤʽʞ ʾʭ ʩʝʨʽʷʤʠ. ɿʘʟʥʘʯʝʥʽ ʚʧʨʘʚʠ ʢʣʘʩʠʬʽʢʫʶʪʴ ʥʘ ʩʽʤ ʦʩʥʦʚʥʠʭ 

ʛʨʫʧ [5; 7]: 

- ʚʧʨʘʚʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʜʦʚʽʣʴʥʝ ʰʚʠʜʢʝ ʥʘʧʨʫʞʝʥʥʷ ʤôʷʟʽʚ ʽʟ 

ʧʦʜʘʣʴʰʠʤ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʠʤ ʰʚʠʜʢʠʤ ʽ ʧʦʚʥʠʤ ʾʭ ʨʦʟʩʣʘʙʣʝʥʥʷʤ. 

ʅʘʧʨʠʢʣʘʜ, ʥʘ ʨʘʭʫʥʦʢ 1ï2 ʚʠʢʦʥʫʻʪʴʩʷ ʨʽʟʢʝ ʩʪʠʩʢʘʥʥʷ ʢʫʣʘʢʽʚ, ʘ ʥʘ 3ï4 ð 

ʰʚʠʜʢʝ ʨʦʟʩʣʘʙʣʝʥʥʷ ʤôʷʟʽʚ ʢʠʩʪʽ. ʊʘʢʽ ʚʧʨʘʚʠ ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠʩʷ ʫ ʚʠʭʽʜʥʠʭ 

ʧʦʣʦʞʝʥʥʷʭ ʣʝʞʘʯʠ, ʩʠʜʷʯʠ ʥʘ ʩʪʽʣʴʮʽ ʘʙʦ ʩʪʦʷʯʠ. ʅʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ 

ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʘʧʨʫʞʝʥʥʷ ʪʘ ʨʦʟʩʣʘʙʣʝʥʥʷ ʚʝʣʠʢʠʭ ʤôʷʟʦʚʠʭ ʛʨʫʧ ʽʟ 

ʧʦʜʘʣʴʰʠʤ ʧʝʨʝʭʦʜʦʤ ʜʦ ʤʝʥʰʠʭ ʤôʷʟʽʚ ʽ ʦʢʨʝʤʠʭ ʤôʷʟʦʚʠʭ ʩʝʛʤʝʥʪʽʚ;  

- ʚʧʨʘʚʠ, ʱʦ ʧʝʨʝʜʙʘʯʘʶʪʴ ʚʠʢʦʥʘʥʥʷ ʚʽʣʴʥʠʭ ʤʘʷʪʥʠʢʦʧʦʜʽʙʥʠʭ 

ʨʫʭʽʚ ʨʫʢʘʤʠ ʫ ʧʣʝʯʦʚʠʭ, ʣʽʢʪʴʦʚʠʭ ʽ ʧʨʦʤʝʥʝʚʦ-ʟʘʧôʷʩʪʢʦʚʠʭ ʩʫʛʣʦʙʘʭ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʥʝʟʥʘʯʥʠʤ ʟʛʠʥʘʥʥʷʤ ʪʘ ʧʦʰʪʦʚʭʦʧʦʜʽʙʥʠʤ ʨʦʟʛʠʥʘʥʥʷʤ ʫ 

ʧʣʝʯʦʚʠʭ ʽ ʣʽʢʪʴʦʚʠʭ ʩʫʛʣʦʙʘʭ;  

- ʚʧʨʘʚʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʽʣʴʥʝ ʧʦʭʠʪʫʚʘʥʥʷ ʥʠʞʥʴʦʶ ʢʽʥʮʽʚʢʦʶ ʫ 

ʪʘʟʦʩʪʝʛʥʦʚʦʤʫ, ʢʦʣʽʥʥʦʤʫ ʪʘ ʛʦʤʽʣʢʦʚʦʩʪʦʧʥʦʤʫ ʩʫʛʣʦʙʘʭ, ʱʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ 

ʨʘʭʫʥʦʢ ʥʝʟʥʘʯʥʦʛʦ ʟʛʠʥʘʥʥʷ ʽ ʧʦʰʪʦʚʭʦʧʦʜʽʙʥʦʛʦ ʨʦʟʛʠʥʘʥʥʷ ʫ 

ʪʘʟʦʩʪʝʛʥʦʚʦʤʫ ʪʘ ʢʦʣʽʥʥʦʤʫ ʩʫʛʣʦʙʘʭ ʦʧʦʨʥʦʾ ʥʦʛʠ;  

- ʚʧʨʘʚʠ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ ʚʠʢʦʥʘʥʥʷ ʭʣʠʩʪʦʧʦʜʽʙʥʠʭ ʨʫʭʽʚ 

ʨʦʟʩʣʘʙʣʝʥʠʤʠ ʚʝʨʭʥʽʤʠ ʢʽʥʮʽʚʢʘʤʠ ʚʥʘʩʣʽʜʦʢ ʨʽʟʢʠʭ ʧʦʚʦʨʦʪʽʚ ʪʫʣʫʙʘ;  

- ʚʧʨʘʚʠ, ʱʦ ʧʝʨʝʜʙʘʯʘʶʪʴ ʩʪʨʫʰʫʚʘʣʴʥʽ ʨʫʭʠ ʚʝʨʭʥʽʤʠ ʽ ʥʠʞʥʽʤʠ 

ʢʽʥʮʽʚʢʘʤʠ, ʘ ʪʘʢʦʞ ʪʫʣʫʙʦʤ;  

- ʚʧʨʘʚʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʨʦʟʩʣʘʙʣʝʥʝ çʧʘʜʽʥʥʷè ʨʫʢ, ʥʽʛ (ʫ ʧʦʣʦʞʝʥʥʽ 

ʣʝʞʘʯʠ ʥʘ ʤôʷʢʽʡ ʧʦʚʝʨʭʥʽ) ʽ ʪʫʣʫʙʘ;  

- ʢʦʤʙʽʥʦʚʘʥʽ ʚʧʨʘʚʠ, ʷʢʽ ʧʦʻʜʥʫʶʪʴ ʝʣʝʤʝʥʪʠ ʥʘʧʨʫʞʝʥʥʷ ʪʘ 

ʨʦʟʩʣʘʙʣʝʥʥʷ ʤôʷʟʽʚ. ʅʘʧʨʠʢʣʘʜ, ʽʟ ʚʠʭʽʜʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʦʩʥʦʚʥʦʾ ʩʪʽʡʢʠ ʥʘ 

ʨʘʭʫʥʦʢ 1ï2 ʚʠʢʦʥʫʻʪʴʩʷ ʧʽʜʥʽʤʘʥʥʷ ʨʫʢ ʫʛʦʨʫ, ʥʘ 3 ð ʨʽʟʢʝ ʥʘʧʨʫʞʝʥʥʷ ʤôʷʟʽʚ 

ʨʫʢ, ʘ ʥʘ 4 ð ʾʭ ʨʦʟʩʣʘʙʣʝʥʝ ʦʧʫʩʢʘʥʥʷ.  

ʊʨʝʥʫʚʘʣʴʥʽ ʢʦʤʧʣʝʢʩʠ ʟʽ ʩʪʨʝʪʯʠʥʛʫ, ʷʢ ʧʨʘʚʠʣʦ, ʚʢʣʶʯʘʶʪʴ 3ï4 ʚʧʨʘʚʠ, 
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ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ʨʽʟʥʠʭ ʛʨʫʧ, ʘʣʝ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʦʧʨʘʮʶʚʘʥʥʷ ʦʜʥʠʭ ʽ ʪʠʭ ʩʘʤʠʭ 

ʤôʷʟʦʚʠʭ ʛʨʫʧ. ʂʦʞʥʫ ʚʧʨʘʚʫ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʧʦʚʪʦʨʶʚʘʪʠ 6ï10 ʨʘʟʽʚ ʟʘʣʝʞʥʦ 

ʚʽʜ ʨʽʚʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʪʘ ʤʝʪʠ ʟʘʥʷʪʪʷ [3; 5; 6]. 

ʇʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʚʧʨʘʚ ʥʘ ʨʦʟʪʷʛʫʚʘʥʥʷ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ 

ʜʦʪʨʠʤʘʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʨʠʪʤʫ ʜʠʭʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʧʦʻʜʥʘʥʥʷ ʨʫʭʦʚʠʭ ʜʽʡ ʽʟ 

ʚʽʜʧʦʚʽʜʥʦʶ ʪʝʭʥʽʢʦʶ ʜʠʭʘʥʥʷ ʩʧʨʠʷʻ ʤôʷʟʦʚʦʤʫ ʨʦʟʩʣʘʙʣʝʥʥʶ ʪʘ ʧʽʜʚʠʱʫʻ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʚʧʨʘʚ. ɿʦʢʨʝʤʘ, ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʨʦʟʪʷʛʫʚʘʥʴ, ʱʦ 

ʧʝʨʝʜʙʘʯʘʶʪʴ ʥʘʭʠʣ ʪʫʣʫʙʘ ʚʧʝʨʝʜ ʜʦ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ, ʜʦʮʽʣʴʥʦ ʟʜʽʡʩʥʶʚʘʪʠ 

ʚʠʜʠʭ ʫ ʬʘʟʽ ʥʘʭʠʣʫ ʪʘ ʚʜʠʭ ʧʽʜ ʯʘʩ ʧʦʚʝʨʥʝʥʥʷ ʪʫʣʫʙʘ ʫ ʚʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ. 

ʊʘʢʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʧʨʠ ʥʘʭʠʣʽ ʚʧʝʨʝʜ ʤôʷʟʠ ʧʦʧʝʨʝʢʦʚʦʾ 

ʜʽʣʷʥʢʠ ʟʘʟʥʘʶʪʴ ʧʘʩʠʚʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ, ʘ ʾʭ ʝʬʝʢʪʠʚʥʝ ʨʦʟʩʣʘʙʣʝʥʥʷ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘʚʜʷʢʠ ʚʠʢʦʥʘʥʥʶ ʧʦʚʽʣʴʥʦʛʦ ʪʘ ʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʚʠʜʠʭʫ. 
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PSYCHOLOGICAL  SCIENCES 

 

ʋɼʂ 159.9:366.1 

ʇʈʆʗɺʀ ɺɿɸɭʄʆɿɺôʗɿʂʋ ʄɯɾ ʈɯɺʅɽʄ ʇʉʀʍʆʃʆɻɯʏʅʆɻʆ 

ɹʃɸɻʆʇʆʃʋʏʏʗ ʊɸ ʆʉʆɹʃʀɺʆʉʊʗʄʀ ʉʇʆɾʀɺʏʆɰ ʇʆɺɽɼɯʅʂʀ 

 

ɹʦʥʜʘʨʯʫʢ ʊʝʪʷʥʘ ʇʝʪʨʽʚʥʘ 

ʄʘʛʽʩʪʨʘʥʪ ʌʘʢʫʣʴʪʝʪʫ ʧʩʠʭʦʣʦʛʽʾ, 

ʩʦʮʽʘʣʴʥʦʾ ʨʦʙʦʪʠ ʪʘ ʩʧʝʮʽʘʣʴʥʦʾ ʦʩʚʽʪʠ 

ʂʠʾʚʩʴʢʦʛʦ ʩʪʦʣʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʤʝʥʽ ɹʦʨʠʩʘ ɻʨʽʥʯʝʥʢʘ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽ ̫

ʋ ʪʝʟʘʭ ʟʜʽʡʩʥʝʥʦ ʪʝʦʨʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʧʨʦʷʚʽʚ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ ʨʽʚʥʝʤ 

ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʯʷ ʦʩʦʙʠʩʪʦʩʪʽ ʪʘ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʾʾ ʩʧʦʞʠʚʯʦʾ 

ʧʦʚʝʜʽʥʢʠ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʛʦ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. ʆʙˇʨʫʥʪʦʚʘʥʦ, ʱʦ ʩʧʦʞʠʚʯʘ ʧʦʚʝʜʽʥʢʘ ʻ ʥʝ ʣʠʰʝ ʝʢʦʥʦʤʽʯʥʦʶ 

ʬʦʨʤʦʶ ʚʠʙʦʨʫ ʪʦʚʘʨʽʚ ʽ ʧʦʩʣʫʛ, ʘ ʩʢʣʘʜʥʠʤ ʧʩʠʭʦʣʦʛʽʯʥʠʤ ʬʝʥʦʤʝʥʦʤ, ʷʢʠʡ 

ʚʽʜʦʙʨʘʞʘʻ ʝʤʦʮʽʡʥʠʡ ʩʪʘʥ ʦʩʦʙʠʩʪʦʩʪʽ, ʨʽʚʝʥʴ ʩʘʤʦʨʝʛʫʣʷʮʽʾ, ʩʪʘʚʣʝʥʥʷ ʜʦ 

ʛʨʦʰʝʡ, ʩʦʮʽʘʣʴʥʝ ʧʦʨʽʚʥʷʥʥʷ, ʩʠʩʪʝʤʫ ʮʽʥʥʦʩʪʝʡ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʧʝʨʝʞʠʚʘʥʥʷ 

ʚʣʘʩʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʯʷ. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ 

ʙʣʘʛʦʧʦʣʫʯʯʷ ʧʦʚôʷʟʘʥʠʡ ʟ ʫʩʚʽʜʦʤʣʝʥʠʤ, ʨʘʮʽʦʥʘʣʴʥʠʤ ʽ ʮʽʥʥʽʩʥʦ ʫʟʛʦʜʞʝʥʠʤ 

ʩʧʦʞʠʚʘʥʥʷʤ, ʪʦʜʽ ʷʢ ʟʥʠʞʝʥʠʡ ʨʽʚʝʥʴ ʙʣʘʛʦʧʦʣʫʯʯʷ ʤʦʞʝ ʧʨʦʷʚʣʷʪʠʩʷ ʯʝʨʝʟ 

ʽʤʧʫʣʴʩʠʚʥʽ, ʜʝʤʦʥʩʪʨʘʪʠʚʥʽ ʘʙʦ ʢʦʤʧʝʥʩʘʪʦʨʥʽ ʩʧʦʞʠʚʯʽ ʧʨʘʢʪʠʢʠ. ɿʨʦʙʣʝʥʦ 

ʚʠʩʥʦʚʦʢ ʧʨʦ ʜʦʮʽʣʴʥʽʩʪʴ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʚʠʚʯʝʥʥʷ ʮʽʻʾ 

ʧʨʦʙʣʝʤʘʪʠʢʠ ʚ ʤʝʞʘʭ ʧʩʠʭʦʣʦʛʽʾ, ʝʢʦʥʦʤʽʯʥʦʾ ʧʩʠʭʦʣʦʛʽʾ ʪʘ ʩʫʤʽʞʥʠʭ ʥʘʫʢ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʩʠʭʦʣʦʛʽʯʥʝ ʙʣʘʛʦʧʦʣʫʯʯʷ, ʩʧʦʞʠʚʯʘ ʧʦʚʝʜʽʥʢʘ, 

ʝʢʦʥʦʤʽʯʥʘ ʧʩʠʭʦʣʦʛʽʷ, ʩʫʙôʻʢʪʠʚʥʝ ʙʣʘʛʦʧʦʣʫʯʯʷ, ʩʪʘʚʣʝʥʥʷ ʜʦ ʛʨʦʰʝʡ, 

ʽʤʧʫʣʴʩʠʚʥʝ ʩʧʦʞʠʚʘʥʥʷ, ʫʩʚʽʜʦʤʣʝʥʝ ʩʧʦʞʠʚʘʥʥʷ, ʧʩʠʭʦʣʦʛʽʯʥʘ 

ʩʘʤʦʨʝʛʫʣʷʮʽʷ, ʬʽʥʘʥʩʦʚʘ ʧʦʚʝʜʽʥʢʘ, ʩʦʮʽʘʣʴʥʝ ʧʦʨʽʚʥʷʥʥʷ, ʦʩʦʙʠʩʪʽʩʪʴ, 
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ʧʩʠʭʦʣʦʛʽʷ ʩʧʦʞʠʚʘʥʥʷ. 

 

ɺʩʪʫʧ 

ʇʨʦʙʣʝʤʘ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ ʨʽʚʥʝʤ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʯʷ ʪʘ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʩʧʦʞʠʚʯʦʾ ʧʦʚʝʜʽʥʢʠ ʥʘʣʝʞʠʪʴ ʜʦ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʧʦʣʷ 

ʩʫʯʘʩʥʦʾ ʧʩʠʭʦʣʦʛʽʾ, ʝʢʦʥʦʤʽʯʥʦʾ ʧʩʠʭʦʣʦʛʽʾ, ʩʦʮʽʘʣʴʥʦʾ ʧʩʠʭʦʣʦʛʽʾ ʪʘ 

ʧʦʚʝʜʽʥʢʦʚʠʭ ʥʘʫʢ. ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʩʧʦʞʠʚʘʥʥʷ ʚʞʝ ʥʝ ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʷ 

ʣʠʰʝ ʷʢ ʝʢʦʥʦʤʽʯʥʘ ʜʽʷ, ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʧʨʠʜʙʘʥʥʷ ʪʦʚʘʨʽʚ ʽ ʧʦʩʣʫʛ, ʦʩʢʽʣʴʢʠ 

ʚʦʥʦ ʜʝʜʘʣʽ ʯʘʩʪʽʰʝ ʧʦʩʪʘʻ ʷʢ ʧʩʠʭʦʣʦʛʽʯʥʦ ʥʘʩʠʯʝʥʠʡ ʧʨʦʮʝʩ, ʫ ʷʢʦʤʫ 

ʚʠʷʚʣʷʶʪʴʩʷ ʝʤʦʮʽʡʥʽ ʩʪʘʥʠ ʦʩʦʙʠʩʪʦʩʪʽ, ʾʾ ʮʽʥʥʦʩʪʽ, ʨʽʚʝʥʴ ʩʘʤʦʨʝʛʫʣʷʮʽʾ, 

ʩʫʙôʻʢʪʠʚʥʝ ʚʽʜʯʫʪʪʷ ʜʦʩʪʘʪʢʫ ʘʙʦ ʜʝʬʽʮʠʪʫ, ʜʦʩʚʽʜ ʩʦʮʽʘʣʴʥʦʛʦ ʧʦʨʽʚʥʷʥʥʷ ʪʘ 

ʫʷʚʣʝʥʥʷ ʧʨʦ ʙʘʞʘʥʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷ. ɺʦʜʥʦʯʘʩ, ʧʩʠʭʦʣʦʛʽʯʥʝ ʙʣʘʛʦʧʦʣʫʯʯʷ ʥʝ 

ʟʚʦʜʠʪʴʩʷ ʜʦ ʢʦʨʦʪʢʦʯʘʩʥʦʛʦ ʧʦʟʠʪʠʚʥʦʛʦ ʥʘʩʪʨʦʶ ʯʠ ʚʽʜʩʫʪʥʦʩʪʽ ʩʪʨʝʩʫ, ʘ 

ʦʭʦʧʣʶʻ ʩʫʙôʻʢʪʠʚʥʫ ʟʘʜʦʚʦʣʝʥʽʩʪʴ ʞʠʪʪʷʤ, ʚʽʜʯʫʪʪʷ ʦʩʦʙʠʩʪʽʩʥʦʾ ʮʽʣʽʩʥʦʩʪʽ, 

ʘʚʪʦʥʦʤʽʾ, ʩʘʤʦʧʨʠʡʥʷʪʪʷ, ʟʜʘʪʥʽʩʪʴ ʧʽʜʪʨʠʤʫʚʘʪʠ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʩʦʮʽʘʣʴʥʽ 

ʟʚôʷʟʢʠ, ʥʘʷʚʥʽʩʪʴ ʞʠʪʪʻʚʠʭ ʮʽʣʝʡ ʽ ʧʝʨʝʞʠʚʘʥʥʷ ʦʩʤʠʩʣʝʥʦʩʪʽ ʚʣʘʩʥʦʛʦ 

ʽʩʥʫʚʘʥʥʷ [1]. ʋ ʧʩʠʭʦʣʦʛʽʯʥʦʤʫ ʢʦʥʪʝʢʩʪʽ, ʩʧʦʞʠʚʯʘ ʧʦʚʝʜʽʥʢʘ ʤʦʞʝ ʙʫʪʠ ʷʢ 

ʧʨʦʷʚʦʤ ʚʥʫʪʨʽʰʥʴʦʾ ʛʘʨʤʦʥʽʾ, ʪʘʢ ʽ ʽʥʜʠʢʘʪʦʨʦʤ ʝʤʦʮʽʡʥʦʾ ʥʘʧʨʫʛʠ, 

ʪʨʠʚʦʞʥʦʩʪʽ, ʥʝʟʘʜʦʚʦʣʝʥʦʩʪʽ ʘʙʦ ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ ʩʪʨʘʪʝʛʽʡ. ʆʩʦʙʘ ʟ ʚʽʜʥʦʩʥʦ 

ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʯʷ ʯʘʩʪʽʰʝ ʜʝʤʦʥʩʪʨʫʻ ʙʽʣʴʰ 

ʫʩʚʽʜʦʤʣʝʥʝ ʩʪʘʚʣʝʥʥʷ ʜʦ ʩʧʦʞʠʚʘʥʥʷ, ʟʜʘʪʥʽʩʪʴ ʩʧʽʚʚʽʜʥʦʩʠʪʠ ʙʘʞʘʥʥʷ ʟ 

ʨʝʘʣʴʥʠʤʠ ʧʦʪʨʝʙʘʤʠ, ʢʨʠʪʠʯʥʦ ʦʮʽʥʶʚʘʪʠ ʨʝʢʣʘʤʥʽ ʩʪʠʤʫʣʠ, ʧʣʘʥʫʚʘʪʠ 

ʚʠʪʨʘʪʠ ʪʘ ʫʥʠʢʘʪʠ ʽʤʧʫʣʴʩʠʚʥʠʭ ʨʽʰʝʥʴ.  

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʩʠʣʶʻʪʴʩʷ ʫʤʦʚʘʤʠ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʾ 

ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ, ʚʦʻʥʥʦʛʦ ʯʘʩʫ, ʟʨʦʩʪʘʥʥʷ ʬʽʥʘʥʩʦʚʦʾ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʪʘ 

ʘʢʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʮʠʬʨʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʧʦʚʝʜʽʥʢʫ ʩʧʦʞʠʚʘʯʽʚ. ʆʙʤʝʞʝʥʽ 

ʬʽʥʘʥʩʦʚʽ ʨʝʩʫʨʩʠ, ʪʨʠʚʘʣʝ ʧʝʨʝʞʠʚʘʥʥʷ ʥʝʙʝʟʧʝʢʠ, ʽʥʬʦʨʤʘʮʽʡʥʝ 

ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ, ʧʦʩʪʽʡʥʝ ʧʦʨʽʚʥʷʥʥʷ ʟ ʽʥʰʠʤʠ ʚ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʽ 

ʧʦʩʠʣʝʥʥʷ ʨʦʣʽ ʩʠʤʚʦʣʽʯʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʩʪʚʦʨʶʶʪʴ ʩʠʪʫʘʮʽʶ, ʫ ʷʢʽʡ ʩʧʦʞʠʚʯʽ 

ʨʽʰʝʥʥʷ ʩʪʘʶʪʴ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʠʤʠ ʟ ʧʩʠʭʦʣʦʛʽʯʥʦʶ ʩʪʽʡʢʽʩʪʶ ʦʩʦʙʠʩʪʦʩʪʽ. 
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ɼʦʩʣʽʜʞʝʥʥʷ ʆ. ʇʝʪʨʫʥʴʢʦ ʪʘ ʆ. ɹʽʣʝʥʢʘ [2] ʜʝʤʦʥʩʪʨʫʻ, ʱʦ ʦʙʤʝʞʝʥʽ 

ʬʽʥʘʥʩʦʚʽ ʚʠʪʨʘʪʠ ʻ ʥʝ ʣʠʰʝ ʝʢʦʥʦʤʽʯʥʦʶ, ʘ ʡ ʧʩʠʭʦʣʦʛʽʯʥʦʶ ʫʤʦʚʦʶ, ʷʢʘ 

ʚʧʣʠʚʘʻ ʥʘ ʩʪʠʣʴ ʩʧʦʞʠʚʯʦʾ ʧʦʚʝʜʽʥʢʠ, ʩʘʤʦʦʮʽʥʢʫ, ʟʘʜʦʚʦʣʝʥʽʩʪʴ ʞʠʪʪʷʤ ʽ 

ʩʫʙôʻʢʪʠʚʥʝ ʧʝʨʝʞʠʚʘʥʥʷ ʚʣʘʩʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʪʝʦʨʝʪʠʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʨʦʷʚʽʚ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ 

ʨʽʚʥʝʤ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʯʷ ʦʩʦʙʠʩʪʦʩʪʽ ʪʘ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʾʾ 

ʩʧʦʞʠʚʯʦʾ ʧʦʚʝʜʽʥʢʠ. ɼʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ ʧʝʨʝʜʙʘʯʘʻ ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ 

ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʯʝʨʝʟ ʷʢʽ ʝʤʦʮʽʡʥʠʡ ʩʪʘʥ, ʩʫʙôʻʢʪʠʚʥʝ ʙʣʘʛʦʧʦʣʫʯʯʷ, 

ʩʪʘʚʣʝʥʥʷ ʜʦ ʛʨʦʰʝʡ, ʩʘʤʦʨʝʛʫʣʷʮʽʷ ʪʘ ʩʦʮʽʘʣʴʥʝ ʧʦʨʽʚʥʷʥʥʷ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʭʘʨʘʢʪʝʨ ʩʧʦʞʠʚʯʠʭ ʨʽʰʝʥʴ.  

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʄʘʪʝʨʽʘʣʴʥʦʶ ʦʩʥʦʚʦʶ ʨʦʙʦʪʠ ʩʪʘʣʠ ʩʫʯʘʩʥʽ 

ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʧʩʠʭʦʣʦʛʽʾ ʙʣʘʛʦʧʦʣʫʯʯʷ, ʝʢʦʥʦʤʽʯʥʦʾ ʧʩʠʭʦʣʦʛʽʾ, 

ʧʩʠʭʦʣʦʛʽʾ ʩʧʦʞʠʚʯʦʾ ʧʦʚʝʜʽʥʢʠ ʪʘ ʧʩʠʭʦʣʦʛʽʾ ʩʪʘʚʣʝʥʥʷ ʜʦ ʛʨʦʰʝʡ. 

ɺʠʢʦʨʠʩʪʘʥʦ ʧʨʘʮʽ ʫʢʨʘʾʥʩʴʢʠʭ ʜʦʩʣʽʜʥʠʢʽʚ, ʫ ʷʢʠʭ ʘʥʘʣʽʟʫʶʪʴʩʷ ʩʪʨʫʢʪʫʨʘ 

ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʯʷ, ʦʩʦʙʣʠʚʦʩʪʽ ʩʧʦʞʠʚʯʦʾ ʧʦʚʝʜʽʥʢʠ ʚ ʫʤʦʚʘʭ 

ʬʽʥʘʥʩʦʚʠʭ ʦʙʤʝʞʝʥʴ, ʤʝʪʦʜʠʯʥʽ ʧʽʜʭʦʜʠ ʜʦ ʜʽʘʛʥʦʩʪʠʢʠ ʩʧʦʞʠʚʘʮʴʢʠʭ 

ʧʨʘʢʪʠʢ, ʩʪʘʚʣʝʥʥʷ ʜʦ ʛʨʦʰʝʡ ʫ ʢʦʥʪʝʢʩʪʽ ʩʫʙôʻʢʪʠʚʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʯʷ ʪʘ 

ʩʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ ʩʧʦʞʠʚʘʥʥʷ ʤʦʣʦʜʽ. ɿʦʢʨʝʤʘ, ʚʘʞʣʠʚʠʤʠ ʜʣʷ ʮʽʻʾ ʨʦʙʦʪʠ ʻ 

ʜʦʩʣʽʜʞʝʥʥʷ ʆ. ɹʽʣʝʥʢʘ, ʄ. ɼʚʦʨʥʠʢ, ɭ. ʂʘʣʶʞʥʦʾ, ʅ. ʂʣʠʤʝʥʢʦ, ɯ. ʃʘʧʽʥʦʾ, 

ɺ. ʃʝʚʯʝʥʢʦ, ʆ. ʇʝʥʴʢʦʚʦʾ, ʆ. ʇʝʪʨʫʥʴʢʦ, ʆ. ʉʘʚʯʝʥʢʦ, ʉ. ʍʪʝʡ, ʘ ʪʘʢʦʞ 

ʽʥʪʝʛʨʘʪʠʚʥʽ ʧʦʣʦʞʝʥʥʷ ʟʘʨʫʙʽʞʥʠʭ ʘʚʪʦʨʽʚ ʱʦʜʦ ʝʚʜʝʤʦʥʽʯʥʦʛʦ ʡ 

ʛʝʜʦʥʽʩʪʠʯʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʯʷ. 

ʄʝʪʦʜʦʣʦʛʽʯʥʫ ʦʩʥʦʚʫ ʨʦʙʦʪʠ ʩʪʘʥʦʚʣʷʪʴ ʪʝʦʨʝʪʠʯʥʠʡ ʘʥʘʣʽʟ, 

ʧʦʨʽʚʥʷʥʥʷ, ʫʟʘʛʘʣʴʥʝʥʥʷ, ʢʘʪʝʛʦʨʽʘʣʴʥʠʡ ʘʥʘʣʽʟ ʽ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʡ ʧʽʜʭʽʜ.  

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʩʠʭʦʣʦʛʽʯʥʝ ʙʣʘʛʦʧʦʣʫʯʯʷ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʻ 

ʥʘ ʭʘʨʘʢʪʝʨ ʩʧʦʞʠʚʯʦʾ ʧʦʚʝʜʽʥʢʠ, ʦʩʢʽʣʴʢʠ ʚʠʟʥʘʯʘʻ ʟʘʛʘʣʴʥʠʡ ʩʧʦʩʽʙ ʩʪʘʚʣʝʥʥʷ 

ʣʶʜʠʥʠ ʜʦ ʩʝʙʝ, ʚʣʘʩʥʠʭ ʧʦʪʨʝʙ, ʤʘʡʙʫʪʥʴʦʛʦ, ʨʝʩʫʨʩʽʚ ʽ ʩʦʮʽʘʣʴʥʦʛʦ ʦʪʦʯʝʥʥʷ. 

ʆʩʦʙʠ ʟ ʚʠʱʠʤ ʨʽʚʥʝʤ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʯʷ ʟʘʟʚʠʯʘʡ ʤʘʶʪʴ 

ʙʽʣʴʰ ʩʬʦʨʤʦʚʘʥʫ ʟʜʘʪʥʽʩʪʴ ʜʦ ʩʘʤʦʨʝʛʫʣʷʮʽʾ, ʢʨʘʱʝ ʫʩʚʽʜʦʤʣʶʶʪʴ ʚʣʘʩʥʽ 

ʧʦʪʨʝʙʠ, ʤʝʥʰʦʶ ʤʽʨʦʶ ʟʘʣʝʞʘʪʴ ʚʽʜ ʟʦʚʥʽʰʥʴʦʛʦ ʩʭʚʘʣʝʥʥʷ ʪʘ ʙʽʣʴʰ 
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ʢʨʠʪʠʯʥʦ ʩʪʘʚʣʷʪʴʩʷ ʜʦ ʨʝʢʣʘʤʥʠʭ ʽ ʩʦʮʽʘʣʴʥʠʭ ʩʪʠʤʫʣʽʚ. ɰʭʥʷ ʩʧʦʞʠʚʯʘ 

ʧʦʚʝʜʽʥʢʘ ʯʘʩʪʽʰʝ ʤʘʻ ʮʽʣʴʦʚʠʡ, ʧʦʤʽʨʢʦʚʘʥʠʡ ʽ ʮʽʥʥʽʩʥʦ ʫʟʛʦʜʞʝʥʠʡ ʭʘʨʘʢʪʝʨ. 

ɺʦʥʠ ʤʦʞʫʪʴ ʢʫʧʫʚʘʪʠ ʥʝ ʣʠʰʝ ʜʝʰʝʚʰʝ ʘʙʦ ʧʨʝʩʪʠʞʥʽʰʝ, ʘ ʥʘʩʘʤʧʝʨʝʜ ʪʝ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʾʭʥʽʤ ʨʝʘʣʴʥʠʤ ʧʦʪʨʝʙʘʤ, ʩʪʠʣʶ ʞʠʪʪʷ, ʜʦʚʛʦʩʪʨʦʢʦʚʠʤ ʮʽʣʷʤ ʽ 

ʩʫʙôʻʢʪʠʚʥʦʤʫ ʚʽʜʯʫʪʪʶ ʜʦʩʪʘʪʥʦʩʪʽ. ʅʘʪʦʤʽʩʪʴ, ʟʥʠʞʝʥʝ ʧʩʠʭʦʣʦʛʽʯʥʝ 

ʙʣʘʛʦʧʦʣʫʯʯʷ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠ ʣʦʛʽʢʫ ʩʧʦʞʠʚʯʦʛʦ ʚʠʙʦʨʫ. ʋ ʩʪʘʥʽ ʪʨʠʚʦʛʠ, 

ʝʤʦʮʽʡʥʦʛʦ ʚʠʩʥʘʞʝʥʥʷ, ʬʨʫʩʪʨʘʮʽʾ ʘʙʦ ʥʝʚʜʦʚʦʣʝʥʥʷ ʩʦʙʦʶ ʣʶʜʠʥʘ ʯʘʩʪʽʰʝ 

ʩʭʠʣʴʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʫʧʽʚʣʶ ʷʢ ʟʘʩʽʙ ʢʦʨʦʪʢʦʯʘʩʥʦʛʦ ʧʦʢʨʘʱʝʥʥʷ 

ʥʘʩʪʨʦʶ. ʋ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʩʧʦʞʠʚʘʥʥʷ ʥʘʙʫʚʘʻ ʢʦʤʧʝʥʩʘʪʦʨʥʦʛʦ ʭʘʨʘʢʪʝʨʫ: 

ʪʦʚʘʨ ʘʙʦ ʧʦʩʣʫʛʘ ʢʫʧʫʶʪʴʩʷ ʥʝ ʩʪʽʣʴʢʠ ʯʝʨʝʟ ʦʙôʻʢʪʠʚʥʫ ʧʦʪʨʝʙʫ, ʩʢʽʣʴʢʠ ʜʣʷ 

ʟʥʷʪʪʷ ʥʘʧʨʫʛʠ, ʦʪʨʠʤʘʥʥʷ ʰʚʠʜʢʦʛʦ ʟʘʜʦʚʦʣʝʥʥʷ, ʧʽʜʚʠʱʝʥʥʷ ʩʘʤʦʦʮʽʥʢʠ ʘʙʦ 

ʩʪʚʦʨʝʥʥʷ ʽʣʶʟʽʾ ʢʦʥʪʨʦʣʶ ʥʘʜ ʩʠʪʫʘʮʽʻʶ. ʇʨʦʪʝ ʮʝʡ ʝʬʝʢʪ ʟʘʟʚʠʯʘʡ ʻ 

ʥʝʪʨʠʚʘʣʠʤ, ʦʩʢʽʣʴʢʠ ʽʤʧʫʣʴʩʠʚʥʘ ʧʦʢʫʧʢʘ ʤʦʞʝ ʟʛʦʜʦʤ ʧʦʨʦʜʞʫʚʘʪʠ ʧʦʯʫʪʪʷ 

ʧʨʦʚʠʥʠ, ʬʽʥʘʥʩʦʚʫ ʥʘʧʨʫʛʫ ʘʙʦ ʨʦʟʯʘʨʫʚʘʥʥʷ, ʱʦ ʱʝ ʙʽʣʴʰʝ ʟʥʠʞʫʻ ʨʽʚʝʥʴ 

ʩʫʙôʻʢʪʠʚʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʯʷ. 

ɺʘʞʣʠʚʠʤ ʧʦʩʝʨʝʜʥʠʢʦʤ ʤʽʞ ʧʩʠʭʦʣʦʛʽʯʥʠʤ ʙʣʘʛʦʧʦʣʫʯʯʷʤ ʽ ʩʧʦʞʠʚʯʦʶ 

ʧʦʚʝʜʽʥʢʦʶ ʻ ʩʪʘʚʣʝʥʥʷ ʜʦ ʛʨʦʰʝʡ. ɻʨʦʰʽ ʚ ʧʩʠʭʦʣʦʛʽʯʥʦʤʫ ʩʝʥʩʽ ʚʠʢʦʥʫʶʪʴ ʥʝ 

ʣʠʰʝ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʫ, ʘ ʡ ʩʠʤʚʦʣʽʯʥʫ ʬʫʥʢʮʽʶ: ʚʦʥʠ ʤʦʞʫʪʴ ʘʩʦʮʽʶʚʘʪʠʩʷ ʟ 

ʙʝʟʧʝʢʦʶ, ʩʚʦʙʦʜʦʶ, ʚʣʘʜʦʶ, ʩʪʘʪʫʩʦʤ, ʪʫʨʙʦʪʦʶ, ʥʝʟʘʣʝʞʥʽʩʪʶ ʘʙʦ ʪʨʠʚʦʛʦʶ. 

ʅ. ʂʣʠʤʝʥʢʦ ʫ ʪʝʦʨʝʪʠʯʥʦʤʫ ʘʥʘʣʽʟʽ ʩʪʘʚʣʝʥʥʷ ʜʦ ʛʨʦʰʝʡ ʫ ʢʦʥʪʝʢʩʪʽ 

ʙʣʘʛʦʧʦʣʫʯʯʷ ʧʝʨʩʦʥʘʣʫ ʦʨʛʘʥʽʟʘʮʽʡ ʧʽʜʢʨʝʩʣʶʻ, ʱʦ ʬʽʥʘʥʩʦʚʝ ʙʣʘʛʦʧʦʣʫʯʯʷ, 

ʩʫʙôʻʢʪʠʚʥʝ ʝʢʦʥʦʤʽʯʥʝ ʙʣʘʛʦʧʦʣʫʯʯʷ ʪʘ ʩʪʘʚʣʝʥʥʷ ʜʦ ʛʨʦʰʝʡ ʤʘʶʪʴ 

ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʧʩʠʭʦʣʦʛʽʯʥʦ ʟʥʘʯʫʱʽ ʯʠʥʥʠʢʠ ʟʘʛʘʣʴʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʯʷ 

ʣʶʜʠʥʠ [3]. ɺʽʜʪʘʢ, ʦʜʥʘʢʦʚʠʡ ʨʽʚʝʥʴ ʜʦʭʦʜʫ ʤʦʞʝ ʧʦ-ʨʽʟʥʦʤʫ ʚʧʣʠʚʘʪʠ ʥʘ 

ʧʦʚʝʜʽʥʢʫ ʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʯʠ ʩʧʨʠʡʤʘʻ ʣʶʜʠʥʘ ʛʨʦʰʽ ʷʢ ʨʝʩʫʨʩ ʨʦʟʚʠʪʢʫ, 

ʜʞʝʨʝʣʦ ʙʝʟʧʝʢʠ, ʟʘʩʽʙ ʩʘʤʦʩʪʚʝʨʜʞʝʥʥʷ ʘʙʦ ʧʦʩʪʽʡʥʠʡ ʦʙôʻʢʪ ʪʨʠʚʦʛʠ. 

ʇʨʦʷʚʦʤ ʧʦʟʠʪʠʚʥʦʛʦ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ ʙʣʘʛʦʧʦʣʫʯʯʷʤ ʽ ʩʧʦʞʠʚʯʦʶ 

ʧʦʚʝʜʽʥʢʦʶ ʻ ʫʩʚʽʜʦʤʣʝʥʝ ʩʧʦʞʠʚʘʥʥʷ. ɺʦʥʦ ʧʝʨʝʜʙʘʯʘʻ ʟʜʘʪʥʽʩʪʴ ʣʶʜʠʥʠ 

ʚʽʜʨʽʟʥʷʪʠ ʨʝʘʣʴʥʽ ʧʦʪʨʝʙʠ ʚʽʜ ʩʠʪʫʘʪʠʚʥʠʭ ʙʘʞʘʥʴ, ʦʮʽʥʶʚʘʪʠ ʥʘʩʣʽʜʢʠ 

ʧʦʢʫʧʦʢ, ʧʣʘʥʫʚʘʪʠ ʚʠʪʨʘʪʠ, ʫʥʠʢʘʪʠ ʥʘʜʤʽʨʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʝʢʣʘʤʠ ʪʘ 
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ʧʽʜʪʨʠʤʫʚʘʪʠ ʙʘʣʘʥʩ ʤʽʞ ʟʘʜʦʚʦʣʝʥʥʷʤ ʽ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʶ. ʊʘʢʘ ʧʦʚʝʜʽʥʢʘ ʥʝ 

ʦʟʥʘʯʘʻ ʚʽʜʤʦʚʫ ʚʽʜ ʟʘʜʦʚʦʣʝʥʴ ʘʙʦ ʞʦʨʩʪʢʫ ʝʢʦʥʦʤʽʶ, ʘ ʨʘʜʰʝ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʧʩʠʭʦʣʦʛʽʯʥʫ ʟʨʽʣʽʩʪʴ ʩʧʦʞʠʚʘʯʘ.  

ʆʢʨʝʤʠʤ ʧʨʦʷʚʦʤ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʻ ʨʦʣʴ ʩʦʮʽʘʣʴʥʦʛʦ ʧʦʨʽʚʥʷʥʥʷ. ʋ 

ʩʫʩʧʽʣʴʩʪʚʽ ʘʢʪʠʚʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʣʶʜʠʥʘ ʧʦʩʪʽʡʥʦ ʩʪʠʢʘʻʪʴʩʷ ʟ 

ʦʙʨʘʟʘʤʠ ʯʫʞʦʛʦ ʫʩʧʽʭʫ, ʜʦʩʪʘʪʢʫ, ʧʦʜʦʨʦʞʝʡ, ʩʪʠʣʶ, ʢʨʘʩʠ ʪʘ ʢʦʤʬʦʨʪʫ. ʗʢʱʦ 

ʨʽʚʝʥʴ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʯʷ ʻ ʥʝʜʦʩʪʘʪʥʴʦ ʩʪʘʙʽʣʴʥʠʤ, ʪʘʢʽ ʧʦʨʽʚʥʷʥʥʷ 

ʤʦʞʫʪʴ ʧʦʩʠʣʶʚʘʪʠ ʚʽʜʯʫʪʪʷ ʚʣʘʩʥʦʾ ʥʝʧʦʚʥʦʮʽʥʥʦʩʪʽ, ʩʪʠʤʫʣʶʚʘʪʠ 

ʜʝʤʦʥʩʪʨʘʪʠʚʥʝ ʩʧʦʞʠʚʘʥʥʷ ʘʙʦ ʬʦʨʤʫʚʘʪʠ ʧʨʘʛʥʝʥʥʷ ʧʨʠʜʙʘʪʠ ʧʝʚʥʽ ʨʝʯʽ ʥʝ 

ʯʝʨʝʟ ʾʭʥʶ ʦʩʦʙʠʩʪʫ ʟʥʘʯʫʱʽʩʪʴ, ʘ ʯʝʨʝʟ ʙʘʞʘʥʥʷ ʚʽʜʧʦʚʽʜʘʪʠ ʟʦʚʥʽʰʥʽʤ 

ʩʪʘʥʜʘʨʪʘʤ. ɯ. ʃʘʧʽʥʘ, ʘʥʘʣʽʟʫʶʯʠ ʩʧʦʞʠʚʯʫ ʧʦʚʝʜʽʥʢʫ ʤʦʣʦʜʽ, ʟʘʟʥʘʯʘʻ, ʱʦ 

ʤʦʣʦʜʽʞʥʝ ʩʧʦʞʠʚʘʥʥʷ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʧʦʚôʷʟʘʥʝ ʽʟ ʩʦʮʽʘʣʽʟʘʮʽʻʶ, ʛʨʫʧʦʚʠʤʠ 

ʦʨʽʻʥʪʠʨʘʤʠ ʪʘ ʬʦʨʤʫʚʘʥʥʷʤ ʤʘʡʙʫʪʥʽʭ ʩʧʦʞʠʚʯʠʭ ʩʪʘʥʜʘʨʪʽʚ [4]. ʊʦʤʫ ʩʘʤʝ 

ʤʦʣʦʜʴ ʻ ʦʩʦʙʣʠʚʦ ʯʫʪʣʠʚʦʶ ʜʦ ʚʧʣʠʚʫ ʩʦʮʽʘʣʴʥʦʛʦ ʩʭʚʘʣʝʥʥʷ ʪʘ ʮʠʬʨʦʚʠʭ 

ʤʦʜʝʣʝʡ ʧʨʝʩʪʠʞʫ. 

ʉʧʦʞʠʚʯʘ ʧʦʚʝʜʽʥʢʘ ʪʘʢʦʞ ʤʦʞʝ ʚʠʷʚʣʷʪʠ ʨʽʚʝʥʴ ʘʚʪʦʥʦʤʽʾ ʦʩʦʙʠʩʪʦʩʪʽ. 

ɺʠʩʦʢʝ ʧʩʠʭʦʣʦʛʽʯʥʝ ʙʣʘʛʦʧʦʣʫʯʯʷ ʧʝʨʝʜʙʘʯʘʻ ʟʜʘʪʥʽʩʪʴ ʜʽʷʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʚʣʘʩʥʠʭ ʧʝʨʝʢʦʥʘʥʴ, ʘ ʥʝ ʣʠʰʝ ʧʽʜ ʚʧʣʠʚʦʤ ʟʦʚʥʽʰʥʽʭ ʦʯʽʢʫʚʘʥʴ. ʋ ʩʬʝʨʽ 

ʩʧʦʞʠʚʘʥʥʷ ʮʝ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʚʠʙʦʨʽ ʪʦʚʘʨʽʚ ʽ ʧʦʩʣʫʛ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʦʩʦʙʠʩʪʠʤ ʮʽʥʥʦʩʪʷʤ, ʘ ʥʝ ʪʽʣʴʢʠ ʤʦʜʽ ʯʠ ʩʪʘʪʫʩʥʠʤ ʚʠʤʦʛʘʤ. ʃʶʜʠʥʘ ʟ 

ʨʦʟʚʠʥʝʥʦʶ ʘʚʪʦʥʦʤʽʻʶ ʤʦʞʝ ʚʽʜʤʦʚʣʷʪʠʩʷ ʚʽʜ ʥʝʧʦʪʨʽʙʥʠʭ ʧʦʢʫʧʦʢ, ʥʝ 

ʧʽʜʜʘʚʘʪʠʩʷ ʪʠʩʢʫ ʟʥʠʞʦʢ, ʨʝʢʣʘʤʥʠʭ ʧʦʚʽʜʦʤʣʝʥʴ ʘʙʦ ʛʨʫʧʦʚʦʛʦ ʥʘʩʣʽʜʫʚʘʥʥʷ.  

ʄʝʪʦʜʠʯʥʠʡ ʘʩʧʝʢʪ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʧʦʣʷʛʘʻ ʚ ʥʝʦʙʭʽʜʥʦʩʪʽ ʝʤʧʽʨʠʯʥʦʛʦ 

ʚʠʤʽʨʶʚʘʥʥʷ ʷʢ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʯʷ, ʪʘʢ ʽ ʩʧʦʞʠʚʯʠʭ ʧʨʘʢʪʠʢ. 

ʆ. ʉʘʚʯʝʥʢʦ ʪʘ ʉ. ʍʪʝʡ ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʤʝʪʦʜʠʢʫ ʜʽʘʛʥʦʩʪʠʢʠ ʘʩʧʝʢʪʽʚ 

ʩʧʦʞʠʚʘʮʴʢʦʾ ʧʦʚʝʜʽʥʢʠ ʩʪʫʜʝʥʪʽʚ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʘʥʘʣʽʟʫʚʘʪʠ ʨʘʮʽʦʥʘʣʴʥʠʡ 

ʨʦʟʧʦʜʽʣ ʢʦʰʪʽʚ, ʦʨʽʻʥʪʘʮʽʶ ʥʘ ʜʫʤʢʫ ʽʥʰʠʭ ʽ ʨʝʢʣʘʤʫ, ʛʥʫʯʢʽʩʪʴ ʫ ʧʨʠʜʙʘʥʥʽ 

ʪʦʚʘʨʽʚ ʪʘ ʢʫʧʽʚʣʶ ʷʢ ʩʧʦʩʽʙ ʦʪʨʠʤʘʥʥʷ ʙʘʞʘʥʦʛʦ [5]. ʋ ʢʦʥʪʝʢʩʪʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʙʣʘʛʦʧʦʣʫʯʯʷ ʮʷ ʤʝʪʦʜʠʢʘ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʪʦʛʦ, ʯʠ 

ʧʦʚôʷʟʘʥʘ ʧʝʚʥʘ ʤʦʜʝʣʴ ʩʧʦʞʠʚʘʥʥʷ ʟ ʩʘʤʦʢʦʥʪʨʦʣʝʤ, ʩʦʮʽʘʣʴʥʦʶ ʟʘʣʝʞʥʽʩʪʶ, 
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ʽʤʧʫʣʴʩʠʚʥʽʩʪʶ ʘʙʦ ʢʦʤʧʝʥʩʘʪʦʨʥʠʤ ʟʘʜʦʚʦʣʝʥʥʷʤ. ʉʘʤʝ ʧʦʻʜʥʘʥʥʷ ʪʘʢʠʭ 

ʤʝʪʦʜʠʢ ʽʟ ʰʢʘʣʘʤʠ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʯʷ ʤʦʞʝ ʜʘʪʠ ʟʤʦʛʫ ʝʤʧʽʨʠʯʥʦ 

ʧʽʜʪʚʝʨʜʠʪʠ ʭʘʨʘʢʪʝʨ ʟʚôʷʟʢʫ ʤʽʞ ʚʥʫʪʨʽʰʥʽʤ ʩʪʘʥʦʤ ʦʩʦʙʠʩʪʦʩʪʽ ʪʘ ʾʾ 

ʩʧʦʞʠʚʯʠʤʠ ʨʽʰʝʥʥʷʤʠ. 

ʆʩʦʙʣʠʚʫ ʨʦʣʴ ʫ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʯʷ ʪʘ 

ʩʧʦʞʠʚʯʦʾ ʧʦʚʝʜʽʥʢʠ ʚʽʜʽʛʨʘʻ ʜʦʩʚʽʜ ʬʽʥʘʥʩʦʚʦʾ ʦʙʤʝʞʝʥʦʩʪʽ. ɿʘ ʫʤʦʚ ʥʝʩʪʘʯʽ 

ʨʝʩʫʨʩʽʚ ʣʶʜʠʥʘ ʟʤʫʰʝʥʘ ʯʘʩʪʽʰʝ ʦʙʠʨʘʪʠ ʤʽʞ ʙʘʞʘʥʠʤ ʽ ʥʝʦʙʭʽʜʥʠʤ, 

ʚʽʜʢʣʘʜʘʪʠ ʟʘʜʦʚʦʣʝʥʥʷ, ʟʤʽʥʶʚʘʪʠ ʩʪʨʫʢʪʫʨʫ ʧʦʪʨʝʙ ʽ ʧʝʨʝʦʮʽʥʶʚʘʪʠ ʚʣʘʩʥʽ 

ʧʨʽʦʨʠʪʝʪʠ. ʗʢʱʦ ʦʩʦʙʠʩʪʽʩʪʴ ʤʘʻ ʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ, 

ʬʽʥʘʥʩʦʚʽ ʦʙʤʝʞʝʥʥʷ ʤʦʞʫʪʴ ʩʧʨʠʷʪʠ ʙʽʣʴʰʽʡ ʨʘʮʽʦʥʘʣʴʥʦʩʪʽ, ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ 

ʪʘ ʫʩʚʽʜʦʤʣʝʥʦʩʪʽ. ʗʢʱʦ ʞ ʦʙʤʝʞʝʥʥʷ ʧʝʨʝʞʠʚʘʶʪʴʩʷ ʷʢ ʟʘʛʨʦʟʘ ʩʘʤʦʮʽʥʥʦʩʪʽ 

ʘʙʦ ʩʦʮʽʘʣʴʥʦʤʫ ʩʪʘʪʫʩʫ, ʚʦʥʠ ʤʦʞʫʪʴ ʧʦʨʦʜʞʫʚʘʪʠ ʪʨʠʚʦʛʫ, ʩʦʨʦʤ, ʟʘʟʜʨʽʩʪʴ, 

ʬʨʫʩʪʨʘʮʽʶ ʪʘ ʽʤʧʫʣʴʩʠʚʥʽ ʩʧʨʦʙʠ ʢʦʤʧʝʥʩʫʚʘʪʠ ʚʽʜʯʫʪʪʷ ʜʝʬʽʮʠʪʫ. ʉʘʤʝ ʪʦʤʫ 

ʩʧʦʞʠʚʯʘ ʧʦʚʝʜʽʥʢʘ ʚ ʫʤʦʚʘʭ ʦʙʤʝʞʝʥʠʭ ʚʠʪʨʘʪ ʻ ʯʫʪʣʠʚʠʤ ʽʥʜʠʢʘʪʦʨʦʤ ʥʝ 

ʣʠʰʝ ʝʢʦʥʦʤʽʯʥʦʛʦ, ʘ ʡ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʣʶʜʠʥʠ. 

ʋ ʰʠʨʰʦʤʫ ʪʝʦʨʝʪʠʯʥʦʤʫ ʢʦʥʪʝʢʩʪʽ, ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʙʣʘʛʦʧʦʣʫʯʯʷʤ ʽ 

ʩʧʦʞʠʚʘʥʥʷʤ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʯʝʨʝʟ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʛʝʜʦʥʽʩʪʠʯʥʦʛʦ ʪʘ 

ʝʚʜʝʤʦʥʽʯʥʦʛʦ ʚʠʤʽʨʽʚ ʙʣʘʛʦʧʦʣʫʯʯʷ. ɻʝʜʦʥʽʩʪʠʯʥʠʡ ʚʠʤʽʨ ʧʦʚôʷʟʘʥʠʡ ʽʟ 

ʟʘʜʦʚʦʣʝʥʥʷʤ, ʧʦʟʠʪʠʚʥʠʤʠ ʝʤʦʮʽʷʤʠ ʪʘ ʫʥʠʢʥʝʥʥʷʤ ʜʠʩʢʦʤʬʦʨʪʫ, ʪʦʤʫ ʚʽʥ 

ʤʦʞʝ ʙʫʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚôʷʟʘʥʠʡ ʽʟ ʧʨʠʻʤʥʠʤʠ ʧʦʢʫʧʢʘʤʠ, ʢʦʤʬʦʨʪʦʤ ʽ 

ʩʧʦʞʠʚʯʠʤʠ ʟʘʜʦʚʦʣʝʥʥʷʤʠ.  

ɽʚʜʝʤʦʥʽʯʥʠʡ ʚʠʤʽʨ ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʩʤʠʩʣ, ʨʦʟʚʠʪʦʢ, ʩʘʤʦʨʝʘʣʽʟʘʮʽʶ, 

ʘʚʪʦʥʦʤʽʶ ʪʘ ʷʢʽʩʪʴ ʞʠʪʪʻʚʠʭ ʮʽʣʝʡ. ʉʘʤʝ ʚʽʥ ʜʦʟʚʦʣʷʻ ʧʦʷʩʥʠʪʠ, ʯʦʤʫ ʥʝ ʚʩʷʢʝ 

ʩʧʦʞʠʚʘʥʥʷ ʧʽʜʚʠʱʫʻ ʙʣʘʛʦʧʦʣʫʯʯʷ: ʢʦʨʦʪʢʦʯʘʩʥʘ ʨʘʜʽʩʪʴ ʚʽʜ ʧʦʢʫʧʢʠ ʥʝ 

ʦʙʦʚôʷʟʢʦʚʦ ʩʧʨʠʷʻ ʛʣʠʙʰʦʤʫ ʚʽʜʯʫʪʪʶ ʦʩʤʠʩʣʝʥʦʩʪʽ, ʚʥʫʪʨʽʰʥʴʦʾ ʮʽʣʽʩʥʦʩʪʽ ʪʘ 

ʦʩʦʙʠʩʪʽʩʥʦʛʦ ʟʨʦʩʪʘʥʥʷ [6]. ʆʪʞʝ, ʧʨʦʷʚʠ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ ʧʩʠʭʦʣʦʛʽʯʥʠʤ 

ʙʣʘʛʦʧʦʣʫʯʯʷʤ ʽ ʩʧʦʞʠʚʯʦʶ ʧʦʚʝʜʽʥʢʦʶ ʤʘʶʪʴ ʜʚʦʩʪʦʨʦʥʥʽʡ ʭʘʨʘʢʪʝʨ. ɿ 

ʦʜʥʦʛʦ ʙʦʢʫ, ʨʽʚʝʥʴ ʙʣʘʛʦʧʦʣʫʯʯʷ ʚʧʣʠʚʘʻ ʥʘ ʚʠʙʽʨ, ʤʦʪʠʚʠ, ʩʪʠʣʴ ʽ ʨʝʛʫʣʷʮʽʶ 

ʩʧʦʞʠʚʘʥʥʷ [7]. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʩʘʤʘ ʩʧʦʞʠʚʯʘ ʧʦʚʝʜʽʥʢʘ ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ 

ʙʣʘʛʦʧʦʣʫʯʯʷ: ʚʽʜʧʦʚʽʜʘʣʴʥʽ ʡ ʫʩʚʽʜʦʤʣʝʥʽ ʧʨʘʢʪʠʢʠ ʤʦʞʫʪʴ ʧʽʜʪʨʠʤʫʚʘʪʠ 
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ʚʽʜʯʫʪʪʷ ʢʦʥʪʨʦʣʶ, ʙʝʟʧʝʢʠ ʪʘ ʟʘʜʦʚʦʣʝʥʦʩʪʽ, ʪʦʜʽ ʷʢ ʽʤʧʫʣʴʩʠʚʥʝ, 

ʜʝʤʦʥʩʪʨʘʪʠʚʥʝ ʘʙʦ ʥʘʜʤʽʨʥʦ ʤʘʪʝʨʽʘʣʽʩʪʠʯʥʝ ʩʧʦʞʠʚʘʥʥʷ ʟʜʘʪʥʝ ʧʦʩʠʣʶʚʘʪʠ 

ʪʨʠʚʦʛʫ, ʬʽʥʘʥʩʦʚʫ ʥʘʧʨʫʛʫ ʪʘ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʟʦʚʥʽʰʥʴʦʛʦ ʩʭʚʘʣʝʥʥʷ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʩʧʦʞʠʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʷʢ ʨʝʩʫʨʩʦʤ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʢʦʤʬʦʨʪʫ, ʪʘʢ ʽ 

ʬʘʢʪʦʨʦʤ ʨʠʟʠʢʫ ʜʣʷ ʚʥʫʪʨʽʰʥʴʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʦʩʦʙʠʩʪʦʩʪʽ. 

ɺʠʩʥʦʚʢʠ 

ɺʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʨʽʚʥʝʤ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʯʷ ʪʘ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʩʧʦʞʠʚʯʦʾ ʧʦʚʝʜʽʥʢʠ ʚʠʷʚʣʷʻʪʴʩʷ ʫ ʪʦʤʫ, ʱʦ ʩʧʦʞʠʚʘʥʥʷ 

ʚʽʜʦʙʨʘʞʘʻ ʥʝ ʣʠʰʝ ʤʘʪʝʨʽʘʣʴʥʽ ʧʦʪʨʝʙʠ ʣʶʜʠʥʠ, ʘ ʡ ʾʾ ʝʤʦʮʽʡʥʠʡ ʩʪʘʥ, ʨʽʚʝʥʴ 

ʩʘʤʦʨʝʛʫʣʷʮʽʾ, ʘʚʪʦʥʦʤʽʾ, ʩʦʮʽʘʣʴʥʦʾ ʚʧʝʚʥʝʥʦʩʪʽ ʪʘ ʩʫʙôʻʢʪʠʚʥʦʛʦ ʚʽʜʯʫʪʪʷ 

ʞʠʪʪʻʚʦʾ ʟʘʜʦʚʦʣʝʥʦʩʪʽ. ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʯʷ ʯʘʩʪʽʰʝ 

ʧʦʚôʷʟʘʥʠʡ ʟ ʫʩʚʽʜʦʤʣʝʥʠʤ, ʨʘʮʽʦʥʘʣʴʥʠʤ, ʮʽʥʥʽʩʥʦ ʫʟʛʦʜʞʝʥʠʤ ʽ 

ʚʽʜʧʦʚʽʜʘʣʴʥʠʤ ʩʧʦʞʠʚʘʥʥʷʤ. ʅʠʟʴʢʠʡ ʨʽʚʝʥʴ ʙʣʘʛʦʧʦʣʫʯʯʷ ʤʦʞʝ ʧʦʩʠʣʶʚʘʪʠ 

ʽʤʧʫʣʴʩʠʚʥʽʩʪʴ, ʜʝʤʦʥʩʪʨʘʪʠʚʥʽʩʪʴ, ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʨʝʢʣʘʤʠ, ʯʫʪʣʠʚʽʩʪʴ ʜʦ 

ʩʦʮʽʘʣʴʥʦʛʦ ʧʦʨʽʚʥʷʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʢʫʧʦʢ ʷʢ ʩʧʦʩʦʙʫ ʪʠʤʯʘʩʦʚʦʾ 

ʝʤʦʮʽʡʥʦʾ ʢʦʤʧʝʥʩʘʮʽʾ. 

ʉʧʦʞʠʚʯʘ ʧʦʚʝʜʽʥʢʘ ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʩʚʦʻʨʽʜʥʠʡ ʧʩʠʭʦʣʦʛʽʯʥʠʡ 

ʽʥʜʠʢʘʪʦʨ ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʪʘʥʫ ʦʩʦʙʠʩʪʦʩʪʽ. ɺʦʜʥʦʯʘʩ, ʩʧʦʞʠʚʘʥʥʷ ʤʦʞʝ ʥʝ 

ʣʠʰʝ ʚʽʜʦʙʨʘʞʘʪʠ ʧʩʠʭʦʣʦʛʽʯʥʝ ʙʣʘʛʦʧʦʣʫʯʯʷ, ʘ ʡ ʚʧʣʠʚʘʪʠ ʥʘ ʥʴʦʛʦ, 

ʬʦʨʤʫʶʯʠ ʧʦʯʫʪʪʷ ʟʘʜʦʚʦʣʝʥʥʷ, ʙʝʟʧʝʢʠ, ʧʨʦʚʠʥʠ, ʥʘʧʨʫʛʠ ʘʙʦ ʩʦʮʽʘʣʴʥʦʾ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ. 

ʇʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʣʷʛʘʶʪʴ ʫ ʧʨʦʚʝʜʝʥʥʽ ʝʤʧʽʨʠʯʥʠʭ 

ʨʦʙʽʪ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʚʠʷʚʣʝʥʥʷ ʢʦʨʝʣʷʮʽʡ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ 

ʙʣʘʛʦʧʦʣʫʯʯʷ, ʩʪʘʚʣʝʥʥʷʤ ʜʦ ʛʨʦʰʝʡ, ʨʽʚʥʝʤ ʬʽʥʘʥʩʦʚʦʾ ʪʨʠʚʦʞʥʦʩʪʽ, 

ʽʤʧʫʣʴʩʠʚʥʽʩʪʶ, ʤʘʪʝʨʽʘʣʽʩʪʠʯʥʠʤʠ ʦʨʽʻʥʪʘʮʽʷʤʠ ʪʘ ʩʪʠʣʷʤʠ ʩʧʦʞʠʚʯʦʾ 

ʧʦʚʝʜʽʥʢʠ. 

ʆʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʧʦʪʨʝʙʫʶʪʴ ʤʦʣʦʜʴ, ʦʩʦʙʠ ʚ ʫʤʦʚʘʭ ʬʽʥʘʥʩʦʚʦʾ 

ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ, ʚʥʫʪʨʽʰʥʴʦ ʧʝʨʝʤʽʱʝʥʽ ʦʩʦʙʠ, ʧʨʘʮʽʚʥʠʢʠ ʦʨʛʘʥʽʟʘʮʽʡ ʫ ʧʝʨʽʦʜ 

ʚʽʡʥʠ ʪʘ ʛʨʫʧʠ, ʷʢʽ ʘʢʪʠʚʥʦ ʟʘʣʫʯʝʥʽ ʜʦ ʮʠʬʨʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ.  
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ʆʎɯʅʂɸ ʈɯɺʅʗ ʉʋɹôɭʂʊʀɺʅʆɻʆ ɼʀʉʊʈɽʉʋ ʇɯɼʃɯʊʂɯɺ ɺ ʋʄʆɺɸʍ 

ɺʆɭʅʅʆɰ ɸɻʈɽʉɯɰ: ɸʅɸʃɯɿ ɿɸ ʐʂɸʃʆʖ IES-R 

 

ʉʘʚʯʝʥʢʦ ɯʣʣʷ ʆʣʝʛʦʚʠʯ 

ʩʪʫʜʝʥʪ 

ʏʝʨʢʘʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ɹʦʛʜʘʥʘ ʍʤʝʣʴʥʠʮʴʢʦʛʦ 

ʤ. ʏʝʨʢʘʩʠ, ʋʢʨʘʾʥʘ 

ɹʽʣʘ ʆʢʩʘʥʘ ɻʨʠʛʦʨʽʚʥʘ 

ʂʘʥʜʠʜʘʪ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

 

ɸʥʦʪʘʮʽʷ: ʮʷ ʩʪʘʪʪʷ ʧʨʠʩʚʷʯʝʥʘ ʜʦʩʣʽʜʞʝʥʥʶ ʧʽʜʣʽʪʢʽʚ ʋʢʨʘʾʥʠ, ʱʦ 

ʧʝʨʝʞʠʚʘʶʪʴ ʪʷʞʢʫ ʢʨʠʟʫ ʜʣʷ ʧʩʠʭʽʢʠ ï ʚʽʡʥʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʩʚʽʪʣʶʻ, ʷʢ 

ʛʥʽʪʶʯʝ ʩʝʨʝʜʦʚʠʱʝ, ʟ ʧʦʩʪʽʡʥʠʤ ʧʽʜʚʠʱʝʥʠʤ ʪʨʠʚʦʞʥʠʤ ʬʦʥʦʤ ʟʦʚʥʽ ʪʘ 

ʟʩʝʨʝʜʠʥʠ, ʯʝʨʝʟ ʧʦʩʪʽʡʥʫ ʟʘʛʨʦʟʫ ʞʠʪʪʶ ʩʦʙʽ ʪʘ ʙʣʠʟʴʢʠʤ, ʚʧʣʠʚʘʻ ʥʘ ʨʽʚʝʥʴ 

ʚʧʣʠʚʫ ʪʨʘʚʤʘʪʠʯʥʦʾ ʧʦʜʽʾ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʚʦʻʥʥʘ ʘʛʨʝʩʽʷ, ʜʠʩʪʨʝʩ, ʽʥʜʫʢʦʚʘʥʠʡ ʜʠʩʪʨʝʩ, 

ʝʢʟʠʩʪʝʥʮʽʡʥʘ ʟʘʛʨʦʟʘ, ʛʽʧʝʨʚʽʛʽʣʴʥʽʩʪʴ, ɺʇʆ (ʚʥʫʪʨʽʰʥʴʦ-ʧʝʨʝʤʽʱʝʥʽ ʦʩʦʙʠ), 

ɼʋɹɼ (ʜʽʪʠ ʫʯʘʩʥʠʢʽʚ ʙʦʡʦʚʠʭ ʜʽʡ). 

 

ɿʘ ʤʝʪʫ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʷʚʣʝʥʥʷ ʪʝʥʜʝʥʮʽʾ ʟʙʽʣʴʰʝʥʥʷ ʧʽʜʣʽʪʢʽʚ ʟ 

ʚʠʨʘʞʝʥʦʶ ʩʠʤʧʪʦʤʘʪʠʢʦʶ ʚʠʩʥʘʞʝʥʥʷ ʘʜʘʧʪʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʯʝʨʝʟ 

ʪʨʘʚʤʘʪʠʯʥʽ ʧʦʜʽʾ, ʱʦ ʥʝʩʝ ʟʘ ʩʦʙʦʶ ʚʦʻʥʥʘ ʘʛʨʝʩʽʷ. 

ʉʧʝʮʠʬʽʢʘ ʩʴʦʛʦʜʥʽʰʥʴʦʾ ʩʠʪʫʘʮʽʾ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʽʜʣʽʪʢʠ 

ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʨʝʞʠʤʽ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʪʨʘʚʤʘʪʠʯʥʦʛʦ ʩʪʨʝʩʫ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʢʣʘʩʠʯʥʦʛʦ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʩʪʨʝʩʦʚʦʛʦ ʨʦʟʣʘʜʫ (ʇʊʉʈ), ʢʨʠʪʝʨʽʻʤ ʷʢʦʛʦ ʻ 

ʟʘʚʝʨʰʝʥʽʩʪʴ ʧʩʠʭʦʪʨʘʚʤʫʶʯʦʾ ʧʦʜʽʾ ʚ ʤʠʥʫʣʦʤʫ, ʚʽʡʥʘ ʛʝʥʝʨʫʻ ʧʨʦʣʦʥʛʦʚʘʥʫ, 

ʪʦʪʘʣʴʥʫ ʪʘ ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʫ ʟʘʛʨʦʟʫ ʙʘʟʦʚʽʡ ʧʦʪʨʝʙʽ ʫ ʬʽʟʠʯʥʽʡ ʙʝʟʧʝʮʽ. ɿʘ 

ʪʘʢʠʭ ʤʘʢʨʦʩʦʮʽʘʣʴʥʠʭ ʫʤʦʚ ʩʪʘʜʽʷ ʚʠʩʥʘʞʝʥʥʷ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʥʘʩʪʘʻ ʟʥʘʯʥʦ 

ʰʚʠʜʰʝ, ʦʩʢʽʣʴʢʠ ʧʝʨʽʦʜʠ ʚʽʜʥʦʩʥʦʛʦ ʟʘʪʠʰʰʷ ʤʽʞ ʩʪʨʝʩʦʚʠʤʠ ʝʧʽʟʦʜʘʤʠ 

ʧʦʚʽʪʨʷʥʠʤʠ ʪʨʠʚʦʛʘʤʠ, ʦʙʩʪʨʽʣʘʤʠ, ʙʣʝʢʘʫʪʘʤʠ ʻ ʥʘʜʪʦ ʢʦʨʦʪʢʠʤʠ ʜʣʷ 
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ʧʦʚʥʦʮʽʥʥʦʾ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʨʝʛʝʥʝʨʘʮʽʾ [1, ʩ. 256], ʱʦ, 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʦʛʥʽʪʠʚʥʦʾ ʢʦʥʮʝʧʮʽʾ ʈ. ʗʥʦʬʬ-ɹʫʣʴʤʘʥ, ʧʦʩʠʣʶʻʪʴʩʷ 

ʟʘʤʽʱʫʶʯʠʤʠ ʧʨʦʮʝʩʘʤʠ ʥʘ ʩʪʘʥ ʛʽʧʝʨʚʽʛʽʣʴʥʦʩʪʽ ð ʥʘʜʤʽʨʥʦʾ, ʚʠʩʥʘʞʣʠʚʦʾ 

ʩʪʦʨʦʞʦʚʦʾ ʧʠʣʴʥʦʩʪʽ ʪʘ ʦʯʽʢʫʚʘʥʥʷ ʧʝʨʤʘʥʝʥʪʥʦʾ ʥʝʙʝʟʧʝʢʠ ʟʚʽʜʫʩʽʣʴ 

[2, ʩ. 45-58]. 

ʄʝʪʦʜʦʣʦʛʽʯʥʦ ʧʦʤʠʣʢʦʚʠʤ ʙʫʣʦ ʙ ʽʟʦʣʶʚʘʪʠ ʧʝʨʝʞʠʚʘʥʥʷ ʚʽʜ ʟʘʛʘʣʴʥʦ 

ʩʽʤʝʡʥʦʛʦ ʝʤʦʮʽʡʥʦʛʦ ʬʦʥʫ. ɿ ʧʦʟʠʮʽʡ ʩʠʩʪʝʤʥʦʾ ʩʽʤʝʡʥʦʾ ʧʩʠʭʦʪʝʨʘʧʽʾ, ʟʘ 

ʪʝʦʨʽʻʶ ʄ. ɹʦʫʝʥʘ, ʩʽʤ'ʷ ʚʠʩʪʫʧʘʻ ʻʜʠʥʠʤ ʝʤʦʮʽʡʥʠʤ ʦʨʛʘʥʽʟʤʦʤ. ɺ ʫʤʦʚʘʭ 

ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ ʙʘʪʴʢʠ ʘʙʦ ʦʧʽʢʫʥʠ ʩʘʤʽ ʧʝʨʝʙʫʚʘʶʪʴ ʧʽʜ ʪʠʩʢʦʤ ʭʨʦʥʽʯʥʦʛʦ 

ʪʨʘʚʤʘʪʠʯʥʦʛʦ ʩʪʨʝʩʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʷʚʠʱʘ ʝʤʦʮʽʡʥʦʛʦ ʟʘʨʘʞʝʥʥʷ ï 

ʽʥʜʫʢʦʚʘʥʦʛʦ ʜʠʩʪʨʝʩʫ [3, ʩ. 412]. ʂʦʣʠ ʤʘʪʠ ʯʠ ʙʘʪʴʢʦ ʚʪʨʘʯʘʶʪʴ ʟʜʘʪʥʽʩʪʴ 

ʙʫʪʠ ʥʘʜʽʡʥʠʤ ʝʤʦʮʽʡʥʠʤ ʢʦʥʪʝʡʥʝʨʦʤ ʟʘ ɺ. ɹʽʡʦʥʦʤ, ʚ ʥʘʩʣʽʜʢʫ ʜʠʪʠʥʘ 

ʟʘʣʠʰʘʻʪʴʩʷ ʩʘʤ ʥʘ ʩʘʤ ʟʽ ʩʚʦʾʤ ʞʘʭʦʤ. ɰʾ ʩʫʙ'ʻʢʪʠʚʥʠʡ ʜʠʩʪʨʝʩ ʙʘʛʘʪʦʨʘʟʦʚʦ 

ʘʤʧʣʽʬʽʢʫʻʪʴʩʷ, ʦʩʢʽʣʴʢʠ ʜʦ ʦʙ'ʻʢʪʠʚʥʦʛʦ ʩʪʨʘʭʫ ʧʝʨʝʜ ʚʽʡʥʦʶ ʜʦʜʘʻʪʴʩʷ 

ʥʝʫʩʚʽʜʦʤʣʝʥʠʡ ʞʘʭ ʚʽʜ ʚʪʨʘʪʠ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʦʧʦʨʠ ʚ ʦʩʦʙʽ ʟʥʘʯʫʱʠʭ ʜʦʨʦʩʣʠʭ 

[4, ʩ.198]. ʊʘʢʝ ʪʨʠʚʘʣʝ ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʩʪʘʥʽ ʝʢʟʠʩʪʝʥʮʽʡʥʦʾ ʟʘʛʨʦʟʠ ʟʘ ɹ. ɺʘʥ 

ʜʝʨ ʂʦʣʢ (ʚʠʙʫʭʠ, ʝʚʘʢʫʘʮʽʷ, ʚʪʨʘʪʘ ʟʚʠʯʥʦʛʦ ʦʪʦʯʝʥʥʷ) ʧʨʠʧʘʜʘʻ ʥʘ ʩʝʥʩʠʪʠʚʥʽ 

ʧʝʨʽʦʜʠ ʬʦʨʤʫʚʘʥʥʷ ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʧʽʜʣʽʪʢʘ [5, ʩ. 576]. ɼʠʩʪʨʝʩ 

ʤʦʞʝ ʧʝʨʝʭʦʜʠʪʠ ʚ ʭʨʦʥʽʯʥʫ ʩʪʘʜʽʶ, ʱʦ ʫ ʩʚʦʶ ʯʝʨʛʫ ʥʝʩʝ ʚʪʨʫʯʘʥʥʷ ʫ 

ʥʝʡʨʦʙʽʦʣʦʛʽʯʥʽ ʩʠʩʪʝʤʠ. 

ɼʦ ʮʴʦʛʦ ʦʧʠʪʫʚʘʥʥʷ ʧʨʠʻʜʥʘʣʠʩʷ 80 ʫʢʨʘʾʥʩʴʢʠʭ ʰʢʦʣʷʨʽʚ, ʱʦ ʦʪʨʠʤʘʣʠ 

ʩʪʘʪʫʩ ʚʥʫʪʨʽʰʥʴʦ-ʧʝʨʝʤʽʱʝʥʠʭ ʦʩʽʙ, ʜʽʪʝʡ ʫʯʘʩʥʠʢʽʚ ʙʦʡʦʚʠʭ ʜʽʡ. ɺʠʙʽʨʢʘ 

ʩʢʣʘʜʘʣʘʩʷ ʟ 41 ʦʩʦʙʠ ʞʽʥʦʯʦʾ ʩʪʘʪʽ ʪʘ 39 ʦʩʽʙ ʯʦʣʦʚʽʯʦʾ ʩʪʘʪʽ ʚʽʢʦʤ ʚʽʜ 12 ʜʦ 

16 ʨʦʢʽʚ, ʱʦ ʤʝʰʢʘʶʪʴ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʋʢʨʘʾʥʽ. 

ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʢʘʟʘʚ, ʱʦ ʩʝʨʝʜ ʨʝʩʧʦʥʜʝʥʪʽʚ 6 ʤʘʣʦ ʥʦʨʤʘʪʠʚʥʠʡ 

ʨʽʚʝʥʴ ʚʧʣʠʚʫ, 10 ï ʣʝʛʢʠʡ ʨʽʚʝʥʴ, 44 ï ʩʝʨʝʜʥʽʡ ʪʘ 20 ï ʪʷʞʢʠʡ ʨʽʚʝʥʴ ʚʧʣʠʚʫ 

ʪʨʘʚʤʘʪʠʯʥʦʾ ʧʦʜʽʾ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʚʽʡʥʘ ʥʝʩʝ ʢʘʨʜʠʥʘʣʴʥʠʡ ʚʧʣʠʚ ʥʘ 

ʧʩʠʭʽʢʫ ʜʠʪʠʥʠ, ʚʠʩʥʘʞʫʶʯʠ ʾʾ, ʩʪʚʦʨʶʶʯʠ ʫʤʦʚʠ, ʧʝʨʝʭʽʜ ʨʠʟʠʢʽʚ ʚ 

ʩʠʤʪʦʤʘʪʠʢʫ, ʱʦ ʤʦʞʝ ʞʠʪʪʻʚʽ ʧʨʦʜʫʢʪʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʧʠʪʫʚʘʥʴ ʤʦʞʥʘ ʚʢʘʟʘʪʠ ʥʘ ʪʝ ʱʦ ʧʨʠʩʫʪʥʷ ʟʥʘʯʥʘ ʪʨʘʚʤʘʪʠʟʘʮʽʷ 
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ʜʽʪʝʡ ʧʦʜʽʷʤʠ ʩʴʦʛʦʜʝʥʥʷ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʧʽʜ ʯʘʩ ʙʝʩʽʜʠ ʜʝ 51 ʜʠʪʠʥʘ 

ʥʘʛʦʣʦʩʠʣʘ ʥʘ ʩʪʨʘʭʫ ʩʤʝʨʪʽ, ʙʘʯʝʥʥʷ ʩʥʽʚ, ʱʦ ʚ ʾʭ ʙʫʜʠʥʢʠ ʧʨʠʣʽʪʘʻ ʜʨʦʥ ʯʠ 

ʨʘʢʝʪʘ, ʘʙʦ ʧʨʦʩʪʦ ʧʦʚʪʦʨʝʥʥʷ ʧʨʠʣʴʦʪʽʚ, ʱʦ ʚʽʜʙʫʚʘʣʠʩʷ ʥʝʜʘʣʝʢʦ ʚʽʜ ʾʭ 

ʙʫʜʽʚʝʣʴ, ʽʥʰʘ ʯʘʩʪʠʥʘ ʚʠʙʽʨʢʘ ʧʨʦʩʪʦ ʫʥʠʢʘʣʘ ʚʽʜʧʦʚʽʜʽ, ʧʝʨʝʚʦʜʷʯʠ ʬʦʢʫʩ 

ʫʚʘʛʠ ʧʽʜ ʯʘʩ ʜʽʘʣʦʛʽʯʥʦʾ ʚʟʘʻʤʦʜʽʾ.  

ʈʠʩʫʥʦʢ 1 ʛʨʘʬʽʯʥʦ ʚʽʜʦʙʨʘʞʘʻ ʥʘʤ ʦʧʠʩʘʥʫ ʚʠʱʝ ʪʝʥʜʝʥʮʽʶ ʱʦʜʦ 

ʚʧʣʠʚʫ ʪʨʘʚʤʘʪʠʯʥʦʾ ʧʦʜʽʾ. 

 

ʈʠʩ. 1. ɺʠʨʘʞʝʥʽʩʪʴ ʚʧʣʠʚʫ ʪʨʘʚʤʘʪʠʯʥʦʾ ʧʦʜʽʾ ʥʘ ʝʤʧʽʨʠʯʥʫ ʚʠʙʽʨʢʫ 

 

ɺʠʩʥʦʚʢʠ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝʥʜʝʮʽʶ ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʨʽʚʥʷ ʪʷʞʢʦʩʪʽ ʚʧʣʠʚʫ ʥʘ ʧʩʠʭʽʢʫ ʧʽʜʣʽʪʢʘ ʯʝʨʝʟ ʧʝʨʝʞʠʚʘʥʥʷ ʢʦʤʧʣʝʢʩʫ 

ʧʩʠʭʦʪʨʘʚʤʫʶʯʠʭ ʧʦʜʽʡ, ʱʦ ʥʝʩʝ ʟʘ ʩʦʙʦʶ ʚʦʻʥʥʦʾ ʘʛʨʝʩʽʾ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʚʢʘʟʫʻ ʥʘ ʥʘʛʘʣʴʥʫ ʧʦʪʨʝʙʫ ʨʦʟʨʦʙʢʠ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʩʠʩʪʝʤ ʧʩʠʭʦʧʨʦʬʽʣʘʢʪʠʯʥʦʾ ʪʘ ʧʩʠʭʦʩʦʮʽʘʣʴʥʦʾ ʧʽʜʪʨʠʤʫʶʯʠʭ ʧʨʦʛʨʘʤ, ʷʢʽ ʥʝ 

ʣʠʰʝ ʧʨʘʮʶʶʪʴ ʟ ʪʷʞʢʦʶ ʩʠʤʧʪʦʤʘʪʠʢʦʶ ʧʨʦʷʚʫ, ʘ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ 

ʧʨʝʚʝʥʪʠʚʥʦ ʫʧʝʨʝʜʞʫʻ ʚʠʥʠʢʥʝʥʥʷ ʩʦʤʘʪʠʟʤʫ, ʜʦʧʦʤʘʛʘʶʯʠ, ʫʙʝʨʝʛʪʠ 

ʯʘʩʪʠʥʢʠ, ʱʝ ʫʮʽʣʽʣʠʭ ʩʪʨʫʢʪʫʨ ʧʩʠʭʽʢʠ ʧʽʩʣʷ 4 ʨʦʢʽʚ ʜʦʩʚʽʜʫ ʚʽʡʥʠ. 
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ʆʉʆɹʃʀɺʆʉʊɯ ɺʅʋʊʈɯʐʅʔʆɰ ʊɸ ɿʆɺʅɯʐʅʔʆɰ ʄʆʊʀɺɸʎɯɰ 

ʇʈɸʎɯɺʅʀʂɯɺ IT-ʉʌɽʈʀ 

 

ʊʘʥʘʩʽʡʯʫʢ ʗʥʘ ʆʣʝʛʽʚʥʘ 

ʩʪʫʜʝʥʪʢʘ 

ʇʨʠʚʘʪʥʝ ʘʢʮʽʦʥʝʨʥʝ ʪʦʚʘʨʠʩʪʚʦ 

ñɺʠʱʠʡ ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ 

ñʄʽʞʨʝʛʽʦʥʘʣʴʥʘ ɸʢʘʜʝʤʽʷ ʫʧʨʘʚʣʽʥʥʷ ʧʝʨʩʦʥʘʣʦʤò 

ʤ. ʏʝʨʥʽʚʮʽ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ 

ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʧʩʠʭʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚʥʫʪʨʽʰʥʴʦʾ ʪʘ ʟʦʚʥʽʰʥʴʦʾ 

ʤʦʪʠʚʘʮʽʾ ʧʨʘʮʽʚʥʠʢʽʚ IT-ʩʬʝʨʠ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʦʩʥʦʚʥʽ ʧʽʜʭʦʜʠ ʜʦ ʨʦʟʫʤʽʥʥʷ 

ʪʨʫʜʦʚʦʾ ʤʦʪʠʚʘʮʽʾ ʫ ʩʫʯʘʩʥʽʡ ʧʩʠʭʦʣʦʛʽʾ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʦ ʯʠʥʥʠʢʠ, ʱʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʦʬʝʩʽʡʥʫ ʤʦʪʠʚʘʮʽʶ ʧʨʘʮʽʚʥʠʢʽʚ IT-ʩʬʝʨʠ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ 

ʧʨʠʜʽʣʝʥʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʶ ʚʥʫʪʨʽʰʥʴʦʾ ʪʘ ʟʦʚʥʽʰʥʴʦʾ ʤʦʪʠʚʘʮʽʾ ʚ ʫʤʦʚʘʭ 

ʩʫʯʘʩʥʦʛʦ ʧʨʦʬʝʩʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʇʨʝʜʩʪʘʚʣʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʝʤʧʽʨʠʯʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʪʠʚʘʮʽʾ ʧʨʘʮʽʚʥʠʢʽʚ IT-ʩʬʝʨʠ, ʧʨʦʚʝʜʝʥʦʛʦ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʘʚʪʦʨʩʴʢʦʾ ʘʥʢʝʪʠ, ʰʢʘʣʠ ʩʘʤʦʝʬʝʢʪʠʚʥʦʩʪʽ ɸ. ɹʘʥʜʫʨʠ ʪʘ ʤʝʪʦʜʠʢʠ 

ʚʠʟʥʘʯʝʥʥʷ ʪʠʧʽʚ ʤʦʪʠʚʘʮʽʾ ɽ. ɼʝʩʽ ʪʘ ʈ. ʈʘʷʥʘ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ ʙʽʣʴʰʦʩʪʽ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʘʞʣʠʚʠʤʠ ʤʦʪʠʚʘʮʽʡʥʠʤʠ ʯʠʥʥʠʢʘʤʠ ʻ ʧʨʦʬʝʩʽʡʥʠʡ ʨʦʟʚʠʪʦʢ, 

ʛʥʫʯʢʽʩʪʴ ʫʤʦʚ ʧʨʘʮʽ, ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʢʦʤʬʦʨʪ ʪʘ ʤʘʪʝʨʽʘʣʴʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʫʤʦʚ ʧʨʘʮʽ ʪʘ 

ʧʽʜʪʨʠʤʢʠ ʧʨʦʬʝʩʽʡʥʦʾ ʤʦʪʠʚʘʮʽʾ ʧʨʘʮʽʚʥʠʢʽʚ IT-ʩʬʝʨʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʦʪʠʚʘʮʽʷ, ʚʥʫʪʨʽʰʥʷ ʤʦʪʠʚʘʮʽʷ, ʟʦʚʥʽʰʥʷ ʤʦʪʠʚʘʮʽʷ, 

IT-ʩʬʝʨʘ, ʧʨʦʬʝʩʽʡʥʘ ʜʽʷʣʴʥʽʩʪʴ, ʩʘʤʦʝʬʝʢʪʠʚʥʽʩʪʴ, ʤʦʪʠʚʘʮʽʷ ʜʦ ʧʨʘʮʽ. 

 

ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʨʦʬʝʩʽʡʥʘ 

ʜʽʷʣʴʥʽʩʪʴ ʧʨʘʮʽʚʥʠʢʽʚ IT-ʩʬʝʨʠ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʦʶ ʜʠʥʘʤʽʯʥʽʩʪʶ, 

ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʧʨʦʬʝʩʽʡʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʥʝʦʙʭʽʜʥʽʩʪʶ ʧʦʩʪʽʡʥʦʛʦ 

ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʘʜʘʧʪʘʮʽʾ ʜʦ ʟʤʽʥ ʧʨʦʬʝʩʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʋ 
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ʟʚôʷʟʢʫ ʟ ʮʠʤ ʧʨʦʙʣʝʤʘ ʤʦʪʠʚʘʮʽʾ ʧʨʘʮʽʚʥʠʢʽʚ IT-ʩʬʝʨʠ ʥʘʙʫʚʘʻ ʦʩʦʙʣʠʚʦʾ 

ʘʢʪʫʘʣʴʥʦʩʪʽ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʤʦʪʠʚʘʮʽʷ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʠʟʥʘʯʘʻ ʨʽʚʝʥʴ 

ʧʨʦʬʝʩʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʽʷʣʴʥʦʩʪʽ, ʟʘʜʦʚʦʣʝʥʽʩʪʴ ʧʨʘʮʝʶ ʪʘ 

ʧʩʠʭʦʣʦʛʽʯʥʝ ʙʣʘʛʦʧʦʣʫʯʯʷ ʧʨʘʮʽʚʥʠʢʽʚ. 

ʉʫʯʘʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʤʦʪʠʚʘʮʽʷ ʧʨʘʮʽʚʥʠʢʽʚ IT-ʩʬʝʨʠ 

ʬʦʨʤʫʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʷʢ ʚʥʫʪʨʽʰʥʽʭ, ʪʘʢ ʽ ʟʦʚʥʽʰʥʽʭ ʯʠʥʥʠʢʽʚ. ɺʥʫʪʨʽʰʥʷ 

ʤʦʪʠʚʘʮʽʷ ʧʦʚôʷʟʘʥʘ ʽʟ ʟʘʮʽʢʘʚʣʝʥʽʩʪʶ ʫ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʧʨʘʛʥʝʥʥʷʤ ʜʦ 

ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ, ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʦʪʨʠʤʘʥʥʷ ʟʘʜʦʚʦʣʝʥʥʷ ʚʽʜ ʧʨʦʮʝʩʫ 

ʨʦʙʦʪʠ. ɿʦʚʥʽʰʥʷ ʤʦʪʠʚʘʮʽʷ, ʩʚʦʻʶ ʯʝʨʛʦʶ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʤʘʪʝʨʽʘʣʴʥʦʶ 

ʚʠʥʘʛʦʨʦʜʦʶ, ʫʤʦʚʘʤʠ ʧʨʘʮʽ, ʩʦʮʽʘʣʴʥʠʤ ʚʠʟʥʘʥʥʷʤ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʠʤʠ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʧʨʦʬʝʩʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʇʨʦʙʣʝʤʫ ʤʦʪʠʚʘʮʽʾ ʪʨʫʜʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʣʠ ʷʢ ʟʘʨʫʙʽʞʥʽ, ʪʘʢ ʽ 

ʚʽʪʯʠʟʥʷʥʽ ʥʘʫʢʦʚʮʽ. ɿʥʘʯʥʠʡ ʚʥʝʩʦʢ ʫ ʨʦʟʚʠʪʦʢ ʪʝʦʨʽʡ ʤʦʪʠʚʘʮʽʾ ʟʜʽʡʩʥʠʣʠ 

ɸ. ʄʘʩʣʦʫ [1, c. 5], ʌ. ɻʝʨʮʙʝʨʛ [2, c. 11], ɽ. ɼʝʩʽ ʪʘ ʈ. ʈʘʷʥ [3, c. 7]. ʋ 

ʚʽʪʯʠʟʥʷʥʽʡ ʧʩʠʭʦʣʦʛʽʾ ʧʨʦʙʣʝʤʠ ʤʦʪʠʚʘʮʽʾ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʨʦʟʛʣʷʜʘʣʠ 

ʉ. ʄʘʢʩʠʤʝʥʢʦ [4, c. 54], ʃ. ʂʘʨʘʤʫʰʢʘ [5, c. 62], ʉ. ɿʘʥʶʢ [6, c. 37], ʆ. ʂʦʢʫʥ 

[7, ʩ. 8]. ʪʘ ʽʥʰʽ. 

ʆʩʦʙʣʠʚʦʩʪʽ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʨʘʮʽʚʥʠʢʽʚ IT-ʩʬʝʨʠ ʟʫʤʦʚʣʶʶʪʴ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʾ ʪʘ 

ʟʦʚʥʽʰʥʴʦʾ ʤʦʪʠʚʘʮʽʾ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʠʭ ʤʦʪʠʚʘʮʽʡʥʠʭ 

ʯʠʥʥʠʢʽʚ ʫ ʩʫʯʘʩʥʦʤʫ ʧʨʦʬʝʩʽʡʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

ʄʝʪʦʶ ʩʪʘʪʪʽ ʻ ʚʠʟʥʘʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʥʫʪʨʽʰʥʴʦʾ ʪʘ ʟʦʚʥʽʰʥʴʦʾ 

ʤʦʪʠʚʘʮʽʾ ʧʨʘʮʽʚʥʠʢʽʚ IT-ʩʬʝʨʠ. 

ʄʦʪʠʚʘʮʽʷ ʻ ʩʢʣʘʜʥʠʤ ʧʩʠʭʦʣʦʛʽʯʥʠʤ ʫʪʚʦʨʝʥʥʷʤ, ʱʦ ʚʠʟʥʘʯʘʻ 

ʩʧʨʷʤʦʚʘʥʽʩʪʴ, ʘʢʪʠʚʥʽʩʪʴ ʪʘ ʭʘʨʘʢʪʝʨ ʜʽʷʣʴʥʦʩʪʽ ʦʩʦʙʠʩʪʦʩʪʽ. ʋ ʧʩʠʭʦʣʦʛʽʾ 

ʤʦʪʠʚʘʮʽʶ ʨʦʟʛʣʷʜʘʶʪʴ ʷʢ ʩʠʩʪʝʤʫ ʚʥʫʪʨʽʰʥʽʭ ʽ ʟʦʚʥʽʰʥʽʭ ʯʠʥʥʠʢʽʚ, ʷʢʽ 

ʩʧʦʥʫʢʘʶʪʴ ʣʶʜʠʥʫ ʜʦ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʚʠʟʥʘʯʘʶʪʴ ʾʾ ʧʦʚʝʜʽʥʢʫ. 

ʆʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʚʽʜʦʤʠʭ ʢʦʥʮʝʧʮʽʡ ʤʦʪʠʚʘʮʽʾ ʻ ʪʝʦʨʽʷ ʽʻʨʘʨʭʽʾ ʧʦʪʨʝʙ 

ɸ. ʄʘʩʣʦʫ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʷʢʦʾ ʧʦʚʝʜʽʥʢʘ ʣʶʜʠʥʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʨʘʛʥʝʥʥʷʤ ʜʦ 

ʟʘʜʦʚʦʣʝʥʥʷ ʧʝʚʥʠʭ ʧʦʪʨʝʙ ð ʚʽʜ ʙʘʟʦʚʠʭ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʜʦ ʧʦʪʨʝʙ ʫ 
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ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ [1, c. 5]. ɿʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʨʦʟʚʠʪʦʢ ʪʝʦʨʽʡ ʪʨʫʜʦʚʦʾ ʤʦʪʠʚʘʮʽʾ 

ʪʘʢʦʞ ʤʘʣʘ ʜʚʦʬʘʢʪʦʨʥʘ ʪʝʦʨʽʷ ʌ. ɻʝʨʮʙʝʨʛʘ, ʟʛʽʜʥʦ ʟ ʷʢʦʶ ʽʩʥʫʶʪʴ ʯʠʥʥʠʢʠ, 

ʱʦ ʩʧʨʠʷʶʪʴ ʟʘʜʦʚʦʣʝʥʥʶ ʧʨʘʮʝʶ, ʪʘ ʯʠʥʥʠʢʠ, ʧʦʚôʷʟʘʥʽ ʽʟ ʟʘʧʦʙʽʛʘʥʥʷʤ 

ʥʝʟʘʜʦʚʦʣʝʥʦʩʪʽ [2, c. 11]. 

ʆʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʜʣʷ ʩʫʯʘʩʥʦʛʦ ʨʦʟʫʤʽʥʥʷ ʚʥʫʪʨʽʰʥʴʦʾ ʪʘ ʟʦʚʥʽʰʥʴʦʾ 

ʤʦʪʠʚʘʮʽʾ ʥʘʙʫʣʘ ʪʝʦʨʽʷ ʩʘʤʦʜʝʪʝʨʤʽʥʘʮʽʾ ɽ. ɼʝʩʽ ʪʘ ʈ. ʈʘʷʥʘ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʽʻʾ 

ʪʝʦʨʽʾ, ʚʥʫʪʨʽʰʥʷ ʤʦʪʠʚʘʮʽʷ ʚʠʥʠʢʘʻ ʪʦʜʽ, ʢʦʣʠ ʜʽʷʣʴʥʽʩʪʴ ʩʘʤʘ ʧʦ ʩʦʙʽ ʻ 

ʟʥʘʯʫʱʦʶ ʪʘ ʮʽʢʘʚʦʶ ʜʣʷ ʣʶʜʠʥʠ. ɿʦʚʥʽʰʥʷ ʤʦʪʠʚʘʮʽʷ ʧʦʚôʷʟʘʥʘ ʟ ʦʨʽʻʥʪʘʮʽʻʶ 

ʥʘ ʟʦʚʥʽʰʥʽ ʩʪʠʤʫʣʠ, ʚʠʥʘʛʦʨʦʜʠ ʘʙʦ ʫʥʠʢʥʝʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ [3, c. 7]. 

ɼʣʷ ʧʨʘʮʽʚʥʠʢʽʚ IT-ʩʬʝʨʠ ʚʥʫʪʨʽʰʥʷ ʤʦʪʠʚʘʮʽʷ ʯʘʩʪʦ ʧʦʚôʷʟʘʥʘ ʟ 

ʤʦʞʣʠʚʽʩʪʶ ʪʚʦʨʯʦʾ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ, ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʘʚʪʦʥʦʤʽʾ ʪʘ 

ʟʘʣʫʯʝʥʦʩʪʽ ʜʦ ʮʽʢʘʚʠʭ ʧʨʦʻʢʪʽʚ. ɺʦʜʥʦʯʘʩ ʟʦʚʥʽʰʥʽ ʯʠʥʥʠʢʠ ʤʦʪʠʚʘʮʽʾ ʪʘʢʦʞ 

ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ, ʟʦʢʨʝʤʘ ʨʽʚʝʥʴ ʤʘʪʝʨʽʘʣʴʥʦʾ ʚʠʥʘʛʦʨʦʜʠ, ʛʥʫʯʢʠʡ 

ʬʦʨʤʘʪ ʨʦʙʦʪʠ, ʩʦʮʽʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʢʣʽʤʘʪ ʫ ʢʦʣʝʢʪʠʚʽ ʪʘ ʦʨʛʘʥʽʟʘʮʽʷ 

ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʉʫʯʘʩʥʽ ʧʨʦʬʝʩʽʡʥʽ ʦʙʛʦʚʦʨʝʥʥʷ ʚ IT-ʩʝʨʝʜʦʚʠʱʽ 

ʩʚʽʜʯʘʪʴ ʧʨʦ ʟʨʦʩʪʘʥʥʷ ʫʚʘʛʠ ʜʦ ʧʨʦʙʣʝʤ ʧʨʦʬʝʩʽʡʥʦʛʦ ʚʠʛʦʨʘʥʥʷ, 

ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʯʷ ʪʘ ʧʽʜʪʨʠʤʢʠ ʤʦʪʠʚʘʮʽʾ ʧʨʘʮʽʚʥʠʢʽʚ [8; 9]. 

ʉʫʯʘʩʥʝ ʧʨʦʬʝʩʽʡʥʝ ʩʝʨʝʜʦʚʠʱʝ IT-ʩʬʝʨʠ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʠʤ 

ʨʽʚʥʝʤ ʢʦʥʢʫʨʝʥʮʽʾ, ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʧʦʩʪʽʡʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʥʘʚʠʯʦʢ. ʋ ʪʘʢʠʭ ʫʤʦʚʘʭ ʧʽʜʪʨʠʤʢʘ 

ʤʦʪʠʚʘʮʽʾ ʧʨʘʮʽʚʥʠʢʽʚ ʩʪʘʻ ʚʘʞʣʠʚʠʤ ʯʠʥʥʠʢʦʤ ʧʨʦʬʝʩʽʡʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ 

ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʯʷ. 

ɽʤʧʽʨʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʩʝʨʝʜ ʧʨʘʮʽʚʥʠʢʽʚ IT-ʩʬʝʨʠ. ʋ 

ʜʦʩʣʽʜʞʝʥʥʽ ʚʟʷʣʠ ʫʯʘʩʪʴ 24 ʦʩʦʙʠ, ʷʢʽ ʤʘʶʪʴ ʜʦʩʚʽʜ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ 

ʩʬʝʨʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʦʪʠʚʘʮʽʾ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʘʚʪʦʨʩʴʢʫ 

ʘʥʢʝʪʫ, ʱʦ ʩʢʣʘʜʘʣʘʩʷ ʟ 12 ʟʘʧʠʪʘʥʴ, ʦʜʥʝ ʟ ʷʢʠʭ ʙʫʣʦ ʚʽʜʢʨʠʪʦʛʦ ʪʠʧʫ. ʂʨʽʤ 

ʪʦʛʦ, ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʰʢʘʣʘ ʩʘʤʦʝʬʝʢʪʠʚʥʦʩʪʽ ɸ. ɹʘʥʜʫʨʠ ʪʘ ʤʝʪʦʜʠʢʘ 

ʚʠʟʥʘʯʝʥʥʷ ʪʠʧʽʚ ʤʦʪʠʚʘʮʽʾ ɽ. ɼʝʩʽ ʪʘ ʈ. ʈʘʷʥʘ [10, c. 68; 11, ʩ. 191]. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʩʚʽʜʯʠʣʠ, ʱʦ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʨʝʩʧʦʥʜʝʥʪʽʚ 
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ʚʠʩʦʢʦ ʦʮʽʥʶʻ ʚʘʞʣʠʚʽʩʪʴ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʛʥʫʯʢʦʛʦ ʬʦʨʤʘʪʫ ʨʦʙʦʪʠ, 

ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʢʦʤʬʦʨʪʫ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʧʨʘʮʶʚʘʪʠ ʥʘʜ ʮʽʢʘʚʠʤʠ ʧʨʦʻʢʪʘʤʠ. 

ɼʣʷ ʙʽʣʴʰʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʨʦʬʝʩʽʡʥʘ ʜʽʷʣʴʥʽʩʪʴ ʻ ʥʝ ʣʠʰʝ ʜʞʝʨʝʣʦʤ 

ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʘ ʡ ʩʧʦʩʦʙʦʤ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ ʪʘ ʧʨʦʬʝʩʽʡʥʦʛʦ 

ʟʨʦʩʪʘʥʥʷ. 

ɺʦʜʥʦʯʘʩ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʘʞʣʠʚʽʩʪʴ ʟʦʚʥʽʰʥʽʭ 

ʤʦʪʠʚʘʮʽʡʥʠʭ ʯʠʥʥʠʢʽʚ, ʟʦʢʨʝʤʘ ʤʘʪʝʨʽʘʣʴʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ, ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʘʮʽ ʪʘ 

ʧʽʜʪʨʠʤʢʠ ʟ ʙʦʢʫ ʧʨʦʬʝʩʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʏʘʩʪʠʥʘ ʨʝʩʧʦʥʜʝʥʪʽʚ ʟʘʟʥʘʯʠʣʘ, 

ʱʦ ʥʝʜʦʩʪʘʪʥʽʡ ʙʘʣʘʥʩ ʤʽʞ ʧʨʦʬʝʩʽʡʥʦʶ ʜʽʷʣʴʥʽʩʪʶ ʪʘ ʦʩʦʙʠʩʪʠʤ ʞʠʪʪʷʤ 

ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʨʽʚʝʥʴ ʧʨʦʬʝʩʽʡʥʦʾ ʤʦʪʠʚʘʮʽʾ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʩʪʘʥ. 

ʈʝʟʫʣʴʪʘʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʰʢʘʣʠ ʩʘʤʦʝʬʝʢʪʠʚʥʦʩʪʽ ɸ. ɹʘʥʜʫʨʠ ʟʘʩʚʽʜʯʠʣʠ, 

ʱʦ ʙʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʩʝʨʝʜʥʽʤ ʪʘ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ 

ʩʘʤʦʝʬʝʢʪʠʚʥʦʩʪʽ, ʱʦ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʬʝʩʽʡʥʫ ʘʢʪʠʚʥʽʩʪʴ, ʟʜʘʪʥʽʩʪʴ 

ʜʦ ʘʜʘʧʪʘʮʽʾ ʪʘ ʛʦʪʦʚʥʽʩʪʴ ʜʦ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ [10, c. 68]. 

ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʤʝʪʦʜʠʢʠ ʚʠʟʥʘʯʝʥʥʷ ʪʠʧʽʚ ʤʦʪʠʚʘʮʽʾ ɽ. ɼʝʩʽ ʪʘ 

ʈ. ʈʘʷʥʘ ʧʦʢʘʟʘʚ, ʱʦ ʫ ʙʽʣʴʰʦʩʪʽ ʧʨʘʮʽʚʥʠʢʽʚ IT-ʩʬʝʨʠ ʧʝʨʝʚʘʞʘʶʪʴ ʚʥʫʪʨʽʰʥʽ 

ʤʦʪʠʚʘʮʽʡʥʽ ʯʠʥʥʠʢʠ, ʧʦʚôʷʟʘʥʽ ʽʟ ʟʘʮʽʢʘʚʣʝʥʽʩʪʶ ʧʨʦʬʝʩʽʡʥʦʶ ʜʽʷʣʴʥʽʩʪʶ, 

ʧʨʘʛʥʝʥʥʷʤ ʜʦ ʨʦʟʚʠʪʢʫ ʪʘ ʧʨʦʬʝʩʽʡʥʦʾ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ [11, ʩ. 191]. ʇʨʦʪʝ 

ʟʦʚʥʽʰʥʷ ʤʦʪʠʚʘʮʽʷ ʪʘʢʦʞ ʟʘʣʠʰʘʻʪʴʩʷ ʚʘʞʣʠʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʧʨʦʬʝʩʽʡʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʦʩʦʙʣʠʚʦ ʚ ʢʦʥʪʝʢʩʪʽ ʤʘʪʝʨʽʘʣʴʥʦʾ ʚʠʥʘʛʦʨʦʜʠ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ ʫʤʦʚ 

ʧʨʘʮʽ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʤʦʪʠʚʘʮʽʷ ʧʨʘʮʽʚʥʠʢʽʚ IT-ʩʬʝʨʠ 

ʬʦʨʤʫʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʧʦʻʜʥʘʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ ʪʘ 

ʟʦʚʥʽʰʥʽʭ ʫʤʦʚ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʆʪʞʝ, ʧʨʦʙʣʝʤʘ ʚʥʫʪʨʽʰʥʴʦʾ ʪʘ ʟʦʚʥʽʰʥʴʦʾ ʤʦʪʠʚʘʮʽʾ ʧʨʘʮʽʚʥʠʢʽʚ 

IT-ʩʬʝʨʠ ʻ ʘʢʪʫʘʣʴʥʦʶ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʛʦ ʧʨʦʬʝʩʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʠʣʠ, ʱʦ ʧʨʦʬʝʩʽʡʥʘ ʤʦʪʠʚʘʮʽʷ ʧʨʘʮʽʚʥʠʢʽʚ 

IT-ʩʬʝʨʠ ʤʘʻ ʢʦʤʧʣʝʢʩʥʠʡ ʭʘʨʘʢʪʝʨ ʪʘ ʬʦʨʤʫʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʷʢ ʚʥʫʪʨʽʰʥʽʭ, 

ʪʘʢ ʽ ʟʦʚʥʽʰʥʽʭ ʯʠʥʥʠʢʽʚ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ ʧʨʘʮʽʚʥʠʢʽʚ IT-ʩʬʝʨʠ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ 
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ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʛʥʫʯʢʽʩʪʴ ʫʤʦʚ ʧʨʘʮʽ, ʧʩʠʭʦʣʦʛʽʯʥʠʡ 

ʢʦʤʬʦʨʪ ʪʘ ʽʥʪʝʨʝʩ ʜʦ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɺʦʜʥʦʯʘʩ ʩʫʪʪʻʚʫ ʨʦʣʴ 

ʚʽʜʽʛʨʘʶʪʴ ʤʘʪʝʨʽʘʣʴʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ, ʦʨʛʘʥʽʟʘʮʽʷ ʧʨʘʮʽ ʪʘ 

ʩʦʮʽʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʧʨʦʬʝʩʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʦʬʝʩʽʡʥʦʾ ʤʦʪʠʚʘʮʽʾ ʧʨʘʮʽʚʥʠʢʽʚ IT-ʩʬʝʨʠ, ʦʧʪʠʤʽʟʘʮʽʾ 

ʫʤʦʚ ʧʨʘʮʽ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ ʧʨʦʬʝʩʽʡʥʦʛʦ ʚʠʛʦʨʘʥʥʷ. 
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ʈʆʃʔ ɽʄʆʎɯʁʅʆɻʆ ɯʅʊɽʃɽʂʊʋ ʋ ʌʆʈʄʋɺɸʅʅɯ ʉɸʅʆɻɽʅʅʆɻʆ 

ʄʀʉʃɽʅʅʗ ʗʂ ʈɽʉʋʈʉʋ ʇʆɼʆʃɸʅʅʗ ʊʈʀɺʆɾʅʆʉʊɯ 

 

ʎʴʦʤʠʢ ʍʨʠʩʪʠʥʘ ɹʦʛʜʘʥʽʚʥʘ 

ʜʦʢʪʦʨ ʬʽʣʦʩʦʬʽʾ ʚ ʛʘʣʫʟʽ ʧʩʠʭʦʣʦʛʽʾ, ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ 

ʏʽʢʽʣʴ ɸʥʘʩʪʘʩʽʷ ʆʣʝʢʩʘʥʜʨʽʚʥʘ 

ʩʪʫʜʝʥʪʢʘ 

ʋʢʨʘʾʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʄʠʭʘʡʣʘ ɼʨʘʛʦʤʘʥʦʚʘ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ʋ ʩʪʘʪʪʽ ʢʦʤʧʣʝʢʩʥʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʨʦʣʴ ʝʤʦʮʽʡʥʦʛʦ ʽʥʪʝʣʝʢʪʫ 

ʫ ʬʦʨʤʫʚʘʥʥʽ ʩʘʥʦʛʝʥʥʦʛʦ ʤʠʩʣʝʥʥʷ ʦʩʦʙʠʩʪʦʩʪʽ ʷʢ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʨʝʩʫʨʩʫ 

ʧʦʜʦʣʘʥʥʷ ʪʨʠʚʦʞʥʦʩʪʽ. ʅʘ ʦʩʥʦʚʽ ʪʝʦʨʝʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʨʦʟʢʨʠʪʦ ʩʫʪʥʽʩʪʴ 

ʩʘʥʦʛʝʥʥʦʛʦ ʤʠʩʣʝʥʥʷ: ʨʝʬʣʝʢʩʠʚʥʽʩʪʴ, ʜʝʮʝʥʪʨʘʮʽʷ, ʧʨʠʡʥʷʪʪʷ ʚʣʘʩʥʠʭ 

ʧʩʠʭʦʝʤʦʮʽʡʥʠʭ ʩʪʘʥʽʚ ʽ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʥʝʛʘʪʠʚʥʦʛʦ ʜʦʩʚʽʜʫ ʫ ʢʦʥʩʪʨʫʢʪʠʚʥʠʡ. 

ɿʜʽʡʩʥʝʥʦ ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʢʦʤʧʦʥʝʥʪʽʚ ʝʤʦʮʽʡʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ï 

ʩʘʤʦʩʚʽʜʦʤʦʩʪʽ, ʩʘʤʦʨʝʛʫʣʷʮʽʾ, ʚʥʫʪʨʽʰʥʴʦʾ ʤʦʪʠʚʘʮʽʾ, ʝʤʧʘʪʽʾ ʪʘ ʩʦʮʽʘʣʴʥʠʭ 

ʥʘʚʠʯʦʢ ï ʪʘ ʨʦʟʢʨʠʪʦ ʤʝʭʘʥʽʟʤʠ ʾʭʥʴʦʛʦ ʚʧʣʠʚʫ ʥʘ ʢʦʛʥʽʪʠʚʥʦ-ʝʤʦʮʽʡʥʫ 

ʨʝʛʫʣʷʮʽʶ ʚ ʫʤʦʚʘʭ ʭʨʦʥʽʯʥʦʛʦ ʩʪʨʝʩʫ. ʆʙˇʨʫʥʪʦʚʘʥʦ, ʱʦ ʦʩʦʙʠʩʪʽʩʪʴ ʟ 

ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʝʤʦʮʽʡʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʜʝʤʦʥʩʪʨʫʶʪʴ ʥʠʞʯʽ ʧʦʢʘʟʥʠʢʠ 

ʪʨʠʚʦʞʥʦʩʪʽ, ʝʬʝʢʪʠʚʥʽʰʝ ʜʦʣʘʶʪʴ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʽ ʰʚʠʜʰʝ ʚʽʜʥʦʚʣʶʶʪʴ 

ʝʤʦʮʽʡʥʫ ʨʽʚʥʦʚʘʛʫ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʩʠʩʪʝʤʫ ʧʨʘʢʪʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʽʟ 

ʨʦʟʚʠʪʢʫ ʝʤʦʮʽʡʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʩʘʥʦʛʝʥʥʦʛʦ ʤʠʩʣʝʥʥʷ, 

ʟʦʢʨʝʤʘ: ʚʝʜʝʥʥʷ ʱʦʜʝʥʥʠʢʘ ʝʤʦʮʽʡ, ʪʝʭʥʽʢʠ ʜʠʩʪʘʥʮʽʶʚʘʥʥʷ, ʨʝʬʨʝʡʤʽʥʛʫ, 

ʯʘʩʦʚʦʾ ʧʝʨʩʧʝʢʪʠʚʠ ʪʘ ʧʨʘʢʪʠʢʠ ʙʝʟʦʮʽʥʥʦʛʦ ʧʨʠʡʥʷʪʪʷ. ʄʘʪʝʨʽʘʣʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʶʪʴ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʩʠʭʦʧʨʦʬʽʣʘʢʪʠʯʥʦʾ ʪʘ 

ʧʩʠʭʦʢʦʨʝʢʮʽʡʥʦʾ ʨʦʙʦʪʠ ʟ ʪʨʠʚʦʞʥʠʤʠ ʩʪʘʥʘʤʠ ʚ ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʝʤʦʮʽʡʥʠʡ ʽʥʪʝʣʝʢʪ, ʩʘʥʦʛʝʥʥʝ ʤʠʩʣʝʥʥʷ, ʪʨʠʚʦʞʥʽʩʪʴ, 

ʩʘʤʦʩʚʽʜʦʤʽʩʪʴ, ʩʘʤʦʨʝʛʫʣʷʮʽʷ, ʝʤʧʘʪʽʷ, ʧʘʪʦʛʝʥʥʝ ʤʠʩʣʝʥʥʷ, ʨʝʬʣʝʢʩʽʷ, 

ʜʝʮʝʥʪʨʘʮʽʷ, ʢʦʛʥʽʪʠʚʥʘ ʧʝʨʝʦʮʽʥʢʘ. 
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ʉʫʯʘʩʥʘ ʩʦʮʽʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʘ ʨʝʘʣʴʥʽʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʜʣʷ 

ʦʩʦʙʠʩʪʦʩʪʽ ʙʝʟʧʨʝʮʝʜʝʥʪʥʠʤ ʨʽʚʥʝʤ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ, ʭʨʦʥʽʯʥʦʛʦ ʩʪʨʝʩʫ ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ. ʆʩʦʙʣʠʚʦ ʛʦʩʪʨʠʤʠ ʮʽ ʚʠʢʣʠʢʠ ʻ ʜʣʷ 

ʫʢʨʘʾʥʮʽʚ, ʷʢʽ ʱʦʜʝʥʥʦ ʟʽʰʪʦʚʭʫʶʪʴʩʷ ʟ ʧʩʠʭʦʪʨʘʚʤʽʚʥʠʤ ʚʧʣʠʚʦʤ ʚʽʡʥʠ, 

ʚʠʤʫʰʝʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ, ʚʪʨʘʪʠ ʙʣʠʟʴʢʠʭ, ʨʦʟʨʫʰʝʥʥʷʤ ʟʚʠʯʥʦʛʦ ʧʦʙʫʪʫ ʽ 

ʭʨʦʥʽʯʥʦʾ ʟʘʛʨʦʟʠ ʚʣʘʩʥʽʡ ʙʝʟʧʝʮʽ. ɿʘ ʜʘʥʠʤʠ ɺʩʝʩʚʽʪʥʴʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʦʭʦʨʦʥʠ 

ʟʜʦʨʦʚ'ʷ, ʧʦʢʘʟʥʠʢʠ ʪʨʠʚʦʞʥʠʭ ʨʦʟʣʘʜʽʚ ʫ ʛʨʦʤʘʜʷʥ ʋʢʨʘʾʥʽ ʧʽʩʣʷ ʧʦʯʘʪʢʫ 

ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʛʦ ʚʪʦʨʛʥʝʥʥʷ ʩʫʪʪʻʚʦ ʟʨʦʩʣʠ, ʱʦ ʩʪʘʚʠʪʴ ʧʝʨʝʜ 

ʧʩʠʭʦʣʦʛʽʯʥʦʶ ʥʘʫʢʦʶ ʟʘʚʜʘʥʥʷ ʧʦʰʫʢʫ ʝʬʝʢʪʠʚʥʠʭ ʚʥʫʪʨʽʰʥʽʭ ʨʝʩʫʨʩʽʚ 

ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʟʘʭʠʩʪʫ [3]. 

ʊʨʠʚʦʞʥʽʩʪʴ ʷʢ ʩʪʽʡʢʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʩʦʙʠʩʪʦʩʪʽ ʘʙʦ ʩʠʪʫʘʪʠʚʥʘ ʨʝʘʢʮʽʷ 

ʥʘ ʟʘʛʨʦʟʫ ʩʫʪʪʻʚʦ ʟʥʠʞʫʻ ʷʢʽʩʪʴ ʞʠʪʪʷ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʽʷʣʴʥʦʩʪʽ ʪʘ 

ʤʽʞʦʩʦʙʠʩʪʽʩʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ. ʅʘʫʢʦʚʽ ʧʦʟʠʮʽʾ ʱʦʜʦ ʧʦʜʦʣʘʥʥʷ ʪʨʠʚʦʞʥʦʩʪʽ 

ʟʦʩʝʨʝʜʞʫʚʘʣʠʩʷ ʧʝʨʝʚʘʞʥʦ ʥʘ ʧʦʚʝʜʽʥʢʦʚʠʭ ʽ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʘʭ. 

ʆʜʥʘʢ ʩʫʯʘʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʝʜʘʣʽ ʯʘʩʪʽʰʝ ʚʢʘʟʫʶʪʴ ʥʘ ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ 

ʢʦʛʥʽʪʠʚʥʠʭ ʽ ʝʤʦʮʽʡʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʫ ʬʦʨʤʫʚʘʥʥʽ ʪʘ ʧʦʜʦʣʘʥʥʽ ʪʨʠʚʦʞʥʠʭ 

ʩʪʘʥʽʚ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʧʦʥʷʪʪʷ ʩʘʥʦʛʝʥʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʱʦ ʘʢʪʠʚʥʦ 

ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʚʽʪʯʠʟʥʷʥʠʤʠ ʥʘʫʢʦʚʮʷʤʠ, ʥʘʙʫʚʘʻ ʟʥʘʯʥʦʛʦ ʪʝʦʨʝʪʠʯʥʦʛʦ ʪʘ 

ʧʨʠʢʣʘʜʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʷʢ ʨʝʩʫʨʩ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʩʦʙʠʩʪʦʩʪʽ ʪʨʘʥʩʬʦʨʤʫʚʘʪʠ 

ʚʣʘʩʥʽ ʤʠʩʣʝʥʥʻʚʽ ʧʘʪʝʨʥʠ ʚ ʥʘʧʨʷʤʢʫ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʟʜʦʨʦʚ'ʷ. 

ʂʣʶʯʦʚʠʤ ʯʠʥʥʠʢʦʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʟʜʘʪʥʽʩʪʴ ʜʦ ʪʘʢʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ, ʻ 

ʝʤʦʮʽʡʥʠʡ ʽʥʪʝʣʝʢʪ (ɽɯ) ï ʢʦʤʧʣʝʢʩʥʘ ʧʩʠʭʦʣʦʛʽʯʥʘ ʟʜʘʪʥʽʩʪʴ ʦʩʦʙʠʩʪʦʩʪʽ 

ʨʦʟʧʽʟʥʘʚʘʪʠ, ʨʦʟʫʤʽʪʠ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘ ʫʧʨʘʚʣʷʪʠ ʚʣʘʩʥʠʤʠ ʽ ʯʫʞʠʤʠ 

ʝʤʦʮʽʷʤʠ. ɺʟʘʻʤʦʟʚ'ʷʟʦʢ ʤʽʞ ɽɯ ʽ ʩʘʥʦʛʝʥʥʠʤ ʤʠʩʣʝʥʥʷʤ ʟʘʣʠʰʘʻʪʴʩʷ 

ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʠʤ ʫ ʚʽʪʯʠʟʥʷʥʽʡ ʧʩʠʭʦʣʦʛʽʯʥʽʡ ʥʘʫʮʽ, ʱʦ ʚʠʟʥʘʯʘʻ 

ʘʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʧʦʥʦʚʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʄʝʪʦʶ ʩʪʘʪʪʽ ʻ ʪʝʦʨʝʪʠʯʥʦ ʦʙˇʨʫʥʪʫʚʘʪʠ ʨʦʣʴ ʝʤʦʮʽʡʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʩʘʥʦʛʝʥʥʦʛʦ ʤʠʩʣʝʥʥʷ ʷʢ ʨʝʩʫʨʩʫ ʧʦʜʦʣʘʥʥʷ ʪʨʠʚʦʞʥʦʩʪʽ ʪʘ 

ʨʦʟʨʦʙʠʪʠ ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʾʭ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ ʨʦʟʚʠʪʢʫ. 

ʇʦʥʷʪʪʷ ʩʘʥʦʛʝʥʥʦʛʦ ʤʠʩʣʝʥʥʷ ʟʘ ʥʘʫʢʦʚʦʶ ʧʦʟʠʮʽʻʶ ɸ. ɻʽʣʴʤʘʥ [2], ʻ 
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ʘʢʪʠʚʥʠʤ ʯʠʥʥʠʢʦʤ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʨʦʜʞʫʻ ʘʙʦ ʪʨʘʥʩʬʦʨʤʫʻ ʝʤʦʮʽʡʥʽ 

ʩʪʘʥʠ: ʝʤʦʮʽʷ ʚʠʥʠʢʘʻ ʥʝ ʩʪʽʣʴʢʠ ʯʝʨʝʟ ʩʘʤʫ ʧʦʜʽʶ, ʩʢʽʣʴʢʠ ʯʝʨʝʟ ʩʧʦʩʽʙ ʾʾ 

ʨʦʟʫʤʦʚʦʾ ʦʙʨʦʙʢʠ. ʎʷ ʽʜʝʷ ʧʝʨʝʛʫʢʫʻʪʴʩʷ ʟ ʧʦʣʦʞʝʥʥʷʤʠ 

ʢʦʛʥʽʪʠʚʥʦ-ʧʦʚʝʜʽʥʢʦʚʦʾ ʪʝʨʘʧʽʾ (ɸ. ɹʝʢ, ɸ. ɽʣʣʽʩ) ʽ ʪʝʦʨʽʻʶ ʢʦʛʥʽʪʠʚʥʦʾ ʦʮʽʥʢʠ 

ʈ. ʃʘʟʘʨʫʩʘ [6], ʷʢʽ ʩʪʚʝʨʜʞʫʚʘʣʠ, ʱʦ ʦʮʽʥʶʚʘʣʴʥʽ ʩʫʜʞʝʥʥʷ ʦʩʦʙʠʩʪʦʩʪʽ ʻ 

ʤʝʜʽʘʪʦʨʦʤ ʤʽʞ ʧʦʜʨʘʟʥʠʢʦʤ ʽ ʝʤʦʮʽʡʥʦʶ ʨʝʘʢʮʽʻʶ. 

ʗʢ ʟʘʟʥʘʯʘʣʘ ʫ ʩʚʦʾʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ɯ. ɸʨʰʘʚʘ [1], ʩʘʥʦʛʝʥʥʝ ʤʠʩʣʝʥʥʷ, ʻ 

ʫʩʚʽʜʦʤʣʝʥʠʤ, ʨʝʬʣʝʢʩʠʚʥʠʤ ʽ ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʤ ʧʨʦʮʝʩʦʤ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ 

ʩʘʤʦʟʮʽʣʝʥʥʷ. ɺʦʥʦ ʤʽʩʪʠʪʴ ʢʽʣʴʢʘ ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʈʝʬʣʝʢʩʠʚʥʽʩʪʴ ʷʢ ʟʜʘʪʥʽʩʪʴ ʦʩʦʙʠʩʪʦʩʪʽ ʩʧʦʩʪʝʨʽʛʘʪʠ ʡ ʫʩʚʽʜʦʤʣʶʚʘʪʠ ʚʣʘʩʥʽ 

ʜʫʤʢʠ ʪʘ ʝʤʦʮʽʾ ʷʢ ʧʩʠʭʽʯʥʽ ʦʙ'ʻʢʪʠ, ʥʝ ʦʪʦʪʦʞʥʶʶʯʠʩʴ ʽʟ ʥʠʤʠ. ʎʷ ʷʢʽʩʪʴ 

ʜʦʟʚʦʣʷʻ ʚʯʘʩʥʦ ʧʦʤʽʯʘʪʠ ʣʶʜʠʥʽ ʦʟʥʘʢʠ ʝʤʦʮʽʡʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ ʪʘ ʩʚʽʜʦʤʦ 

ʚʪʨʫʯʘʪʠʩʷ ʫ ʭʽʜ ʜʫʤʦʢ ʜʦ ʪʦʛʦ, ʷʢ ʚʦʥʠ ʥʘʙʫʜʫʪʴ ʧʘʪʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. 

ɼʝʮʝʥʪʨʘʮʽʷ ï ʟʜʘʪʥʽʩʪʴ ʦʩʦʙʠʩʪʦʩʪʽ ʚʠʭʦʜʠʪʠ ʟʘ ʤʝʞʽ ʚʣʘʩʥʦʛʦ ʩʫʙ'ʻʢʪʠʚʥʦʛʦ 

ʩʧʨʠʡʥʷʪʪʷ ʪʘ ʨʦʟʛʣʷʜʘʪʠ ʩʠʪʫʘʮʽʶ ʟ ʧʦʟʠʮʽʾ ʩʪʦʨʦʥʥʴʦʛʦ ʩʧʦʩʪʝʨʽʛʘʯʘ ʘʙʦ ʟ 

ʨʽʟʥʠʭ ʪʦʯʦʢ ʟʦʨʫ. ʎʝʡ ʤʝʭʘʥʽʟʤ ʩʫʪʪʻʚʦ ʟʥʠʞʫʻ ʝʛʦʮʝʥʪʨʽʯʥʝ, ʝʤʦʮʽʡʥʦ 

ʟʘʨʷʜʞʝʥʝ ʩʧʨʠʡʥʷʪʪʷ ʽ ʩʧʨʠʷʻ ʙʽʣʴʰ ʦʙ'ʻʢʪʠʚʥʦʤʫ ʘʥʘʣʽʟʫ ʩʠʪʫʘʮʽʾ. ʇʨʠʡʥʷʪʪʷ 

ʧʩʠʭʦʝʤʦʮʽʡʥʠʭ ʩʪʘʥʽʚ, ʱʦ ʦʟʥʘʯʘʻ ʚʠʟʥʘʥʥʷ ʚʣʘʩʥʦʛʦ ʧʨʘʚʘ ʥʘ ʙʫʜʴ-ʷʢʽ 

ʧʦʯʫʪʪʷ ʙʝʟ ʩʘʤʦʢʨʠʪʠʢʠ ʪʘ ʫʥʠʢʥʝʥʥʷ, ʱʦ ʻ ʧʨʠʥʮʠʧʦʚʠʤ ʜʣʷ ʟʥʠʞʝʥʥʷ 

ʚʪʦʨʠʥʥʦʾ ʪʨʠʚʦʛʠ ï ʪʨʠʚʦʛʠ ʯʝʨʝʟ ʩʘʤʫ ʪʨʠʚʦʛʫ. ʊʨʘʥʩʬʦʨʤʘʮʽʷ ʥʝʛʘʪʠʚʥʦʛʦ 

ʜʦʩʚʽʜʫ ʚ ʢʦʥʩʪʨʫʢʪʠʚʥʠʡ ʧʝʨʝʜʙʘʯʘʻ ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ ʜʠʬʫʟʥʠʭ ʝʤʦʮʽʡʥʠʭ 

ʧʝʨʝʞʠʚʘʥʴ ʯʝʨʝʟ ʨʝʬʣʝʢʩʽʶ ʽ ʚʠʦʢʨʝʤʣʝʥʥʷ ʟ ʥʠʭ ʘʜʘʧʪʠʚʥʠʭ ʩʤʠʩʣʽʚ ʪʘ 

ʫʨʦʢʽʚ ʜʣʷ ʤʘʡʙʫʪʥʴʦʛʦ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʘʥʦʛʝʥʥʝ ʤʠʩʣʝʥʥʷ ʻ ʥʝ ʫʥʠʢʥʝʥʥʷʤ ʥʝʛʘʪʠʚʥʠʭ ʝʤʦʮʽʡ, ʘ 

ʾʭ ʩʚʽʜʦʤʦʶ ʧʝʨʝʨʦʙʢʦʶ, ʱʦ ʧʝʨʝʪʚʦʨʶʻ ʩʫʙ'ʻʢʪʠʚʥʠʡ ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʜʦʩʚʽʜ ʫ 

ʨʝʩʫʨʩ ʦʩʦʙʠʩʪʽʩʥʦʛʦ ʨʦʟʚʠʪʢʫ. ʉʘʤʝ ʮʷ ʚʣʘʩʪʠʚʽʩʪʴ ʨʦʙʠʪʴ ʡʦʛʦ ʧʦʪʫʞʥʠʤ 

ʧʩʠʭʦʣʦʛʽʯʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʧʦʜʦʣʘʥʥʷ ʪʨʠʚʦʞʥʦʩʪʽ. 

ʇʦʥʷʪʪʷ ʝʤʦʮʽʡʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʩʬʦʨʤʫʚʘʣʦʩʷ ʥʘ ʧʝʨʝʪʠʥʽ ʜʦʩʣʽʜʞʝʥʴ 

ʟʘʛʘʣʴʥʠʭ ʢʦʛʥʽʪʠʚʥʠʭ ʟʜʽʙʥʦʩʪʝʡ ʽ ʧʩʠʭʦʣʦʛʽʾ ʝʤʦʮʽʡ. ʇʝʨʰʫ ʢʦʥʮʝʧʪʫʘʣʴʥʫ 

ʤʦʜʝʣʴ ɽɯ ʟʘʧʨʦʧʦʥʫʚʘʣʠ ɼʞ. ʄʝʡʻʨ ʽ ʇ. ʉʝʣʦʚʝʡ [7] ʫ 1990 ʨʦʮʽ, ʚʠʟʥʘʯʠʚʰʠ 



483 

ʡʦʛʦ ʷʢ ʟʜʘʪʥʽʩʪʴ ʦʩʦʙʠʩʪʦʩʪʽ ʪʦʯʥʦ ʩʧʨʠʡʤʘʪʠ, ʦʮʽʥʶʚʘʪʠ ʽ ʚʠʨʘʞʘʪʠ ʝʤʦʮʽʾ; 

ʟʜʘʪʥʽʩʪʴ ʛʝʥʝʨʫʚʘʪʠ ʧʦʯʫʪʪʷ, ʱʦ ʩʧʨʠʷʶʪʴ ʤʠʩʣʝʥʥʶ; ʟʜʘʪʥʽʩʪʴ ʨʦʟʫʤʽʪʠ 

ʝʤʦʮʽʡʥʽ ʟʥʘʥʥʷ ʪʘ ʨʦʟʧʽʟʥʘʚʘʪʠ ʟʥʘʯʝʥʥʷ ʝʤʦʮʽʡ; ʘ ʪʘʢʦʞ ʟʜʘʪʥʽʩʪʴ 

ʨʝʬʣʝʢʩʠʚʥʦ ʨʝʛʫʣʶʚʘʪʠ ʝʤʦʮʽʾ ʜʣʷ ʩʧʨʠʷʥʥʷ ʝʤʦʮʽʡʥʦʤʫ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʤʫ 

ʨʦʟʚʠʪʢʫ. 

ʅʘʡʰʠʨʰʦʛʦ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʙʫʣʘ ʟʤʽʰʘʥʘ ʤʦʜʝʣʴ 

ɼ. ɻʦʫʣʤʝʥʘ [5], ʷʢʘ ʚʢʣʶʯʘʻ ʧ'ʷʪʴ ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ: 

ʩʘʤʦʩʚʽʜʦʤʽʩʪʴ, ʩʘʤʦʨʝʛʫʣʷʮʽʶ, ʤʦʪʠʚʘʮʽʶ, ʝʤʧʘʪʽʶ ʪʘ ʩʦʮʽʘʣʴʥʽ ʥʘʚʠʯʢʠ. 

ʉʘʤʦʩʚʽʜʦʤʽʩʪʴ ʻ ʙʘʟʦʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ, ʱʦ ʦʭʦʧʣʶʻ ʫʩʚʽʜʦʤʣʝʥʥʷ ʣʶʜʠʥʦʶ 

ʚʣʘʩʥʠʭ ʝʤʦʮʽʡ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʪʦʯʥʝ ʩʘʤʦʦʮʽʥʶʚʘʥʥʷ ʪʘ ʚʧʝʚʥʝʥʽʩʪʴ 

ʫ ʩʦʙʽ. ʉʘʤʦʨʝʛʫʣʷʮʽʷ ï ʟʜʘʪʥʽʩʪʴ ʩʚʽʜʦʤʦ ʫʧʨʘʚʣʷʪʠ ʚʣʘʩʥʠʤʠ ʽʤʧʫʣʴʩʘʤʠ, 

ʪʨʠʚʦʛʦʶ ʪʘ ʥʝʛʘʪʠʚʥʠʤʠ ʝʤʦʮʽʡʥʠʤʠ ʩʪʘʥʘʤʠ, ʧʽʜʪʨʠʤʫʶʯʠ ʚʥʫʪʨʽʰʥʶ 

ʨʽʚʥʦʚʘʛʫ. ɺʥʫʪʨʽʰʥʷ ʤʦʪʠʚʘʮʽʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʧʨʷʤʦʚʘʥʽʩʪʶ ʥʘ 

ʜʦʩʷʛʥʝʥʥʷ, ʦʧʪʠʤʽʟʤʦʤ ʽ ʟʜʘʪʥʽʩʪʶ ʟʙʝʨʽʛʘʪʠ ʘʢʪʠʚʥʽʩʪʴ ʧʦʧʨʠ ʥʝʚʜʘʯʽ. 

ɽʤʧʘʪʽʷ ï ʟʜʘʪʥʽʩʪʴ ʨʦʟʧʽʟʥʘʚʘʪʠ ʽ ʨʦʟʫʤʽʪʠ ʝʤʦʮʽʾ ʽʥʰʠʭ, ʱʦ ʻ ʬʫʥʜʘʤʝʥʪʦʤ 

ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʤʽʞʦʩʦʙʠʩʪʽʩʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ʉʦʮʽʘʣʴʥʽ ʥʘʚʠʯʢʠ ï 

ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʚ ʫʧʨʘʚʣʽʥʥʽ ʩʪʦʩʫʥʢʘʤʠ, ʚʠʨʽʰʝʥʥʽ ʢʦʥʬʣʽʢʪʽʚ ʽ ʢʦʤʘʥʜʥʽʡ 

ʚʟʘʻʤʦʜʽʾ. 

ʇʦʨʷʜ ʽʟ ʤʦʜʝʣʣʶ ɻʦʫʣʤʝʥʘ, ʩʫʪʪʻʚʠʡ ʚʥʝʩʦʢ ʫ ʜʦʩʣʽʜʞʝʥʥʷ ɽɯ ʟʨʦʙʠʣʘ 

ʤʦʜʝʣʴ ʈ. ɹʘʨ-ʆʥʘ, ʫ ʷʢʽʡ ɽɯ ʨʦʟʛʣʷʜʘʣʘʩʷ ʷʢ ʥʘʙʽʨ ʥʝʢʦʛʥʽʪʠʚʥʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʽ ʥʘʚʠʯʦʢ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʣʶʜʠʥʠ ʫʩʧʽʰʥʦ 

ʩʧʨʘʚʣʷʪʠʩʷ ʟ ʚʠʤʦʛʘʤʠ ʪʘ ʪʠʩʢʦʤ ʩʝʨʝʜʦʚʠʱʘ. ʎʷ ʤʦʜʝʣʴ ʧʽʜʢʨʝʩʣʶʻ 

ʘʜʘʧʪʠʚʥʠʡ ʽ ʨʝʩʫʨʩʥʠʡ ʭʘʨʘʢʪʝʨ ɽɯ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʨʝʣʝʚʘʥʪʥʦ ʜʣʷ ʘʥʘʣʽʟʫ 

ʧʦʜʦʣʘʥʥʷ ʪʨʠʚʦʞʥʦʩʪʽ. ɺʘʞʣʠʚʦ ʪʘʢʦʞ, ʱʦ ɽɯ ʻ ʥʝ ʩʪʘʣʦʶ ʨʠʩʦʶ, ʘ ʥʘʙʫʪʦʶ ʽ 

ʪʨʝʥʦʚʘʥʦʶ ʟʜʘʪʥʽʩʪʶ ʦʩʦʙʠʩʪʦʩʪʽ, ʱʦ ʚʽʜʢʨʠʚʘʻ ʾʡ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ ʨʦʟʚʠʪʢʫ ʯʝʨʝʟ ʧʩʠʭʦʣʦʛʽʯʥʝ ʥʘʚʯʘʥʥʷ ʪʘ ʢʦʫʯʠʥʛ. 

ɿʘ ʧʽʜʩʫʤʢʘʤʠ ʪʝʦʨʝʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʤʠ ʤʦʞʝʤʦ ʚʠʟʥʘʯʠʪʠ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ 

ʤʽʞ ɽɯ, ʩʘʥʦʛʝʥʥʠʤ ʤʠʩʣʝʥʥʷʤ ʽ ʪʨʠʚʦʞʥʽʩʪʶ ʨʝʘʣʽʟʫʻʪʴʩʷ ʯʝʨʝʟ ʢʽʣʴʢʘ 

ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ. ʇʝʨʰʠʤ ʽ ʥʘʡʙʽʣʴʰ ʙʝʟʧʦʩʝʨʝʜʥʽʤ ʻ ʤʝʭʘʥʽʟʤ 

ʨʘʥʥʴʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʨʠʚʦʞʥʠʭ ʩʠʛʥʘʣʽʚ. ʉʘʤʦʩʚʽʜʦʤʽʩʪʴ ï ʢʦʤʧʦʥʝʥʪ ɽɯ, ʱʦ 
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ʨʦʟʚʠʥʝʥʠʡ ʫ ʣʶʜʝʡ ʽʟ ʚʠʩʦʢʠʤ ɽɯ, ʜʦʟʚʦʣʷʻ ʨʦʟʧʽʟʥʘʪʠ ʪʨʠʚʦʛʫ ʥʘ ʨʘʥʥʽʡ ʩʪʘʜʽʾ 

ʷʢ ʩʧʝʮʠʬʽʯʥʠʡ ʚʥʫʪʨʽʰʥʽʡ ʩʪʘʥ, ʘ ʥʝ ʷʢ ʨʦʟʤʠʪʝ çʧʦʛʘʥʝ ʩʘʤʦʧʦʯʫʪʪʷè. 

ɿʘʚʜʷʢʠ ʪʘʢʦʤʫ ʪʦʯʥʦʤʫ ʨʦʟʧʽʟʥʘʚʘʥʥʶ ʦʩʦʙʠʩʪʽʩʪʴ ʦʪʨʠʤʫʻ ʤʦʞʣʠʚʽʩʪʴ 

ʟʜʽʡʩʥʠʪʠ ʫʩʚʽʜʦʤʣʝʥʝ ʚʪʨʫʯʘʥʥʷ, ʘ ʩʘʤʝ ʢʦʛʥʽʪʠʚʥʫ ʧʝʨʝʦʮʽʥʢʫ ʘʙʦ 

ʧʦʚʝʜʽʥʢʦʚʫ ʢʦʨʝʢʮʽʶ ʜʦ ʪʦʛʦ, ʷʢ ʪʨʠʚʦʛʘ ʥʘʙʫʜʝ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʘʥʽʢʠ. 

ɼʨʫʛʠʤ ʤʝʭʘʥʽʟʤʦʤ ʻ ʢʦʛʥʽʪʠʚʥʘ ʧʝʨʝʦʮʽʥʢʘ ʽ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʧʘʪʦʛʝʥʥʠʭ 

ʤʠʩʣʝʥʥʻʚʠʭ ʧʘʪʝʨʥʽʚ. ʉʘʤʦʨʝʛʫʣʷʮʽʷ ʷʢ ʢʦʤʧʦʥʝʥʪ ɽɯ ʟʘʙʝʟʧʝʯʫʻ ʟʜʘʪʥʽʩʪʴ ʥʝ 

ʫʥʠʢʘʪʠ ʪʨʠʚʦʞʥʠʭ ʜʫʤʦʢ, ʘ ʩʚʽʜʦʤʦ ʾʭ ʧʝʨʝʦʩʤʠʩʣʶʚʘʪʠ. ɼʦʩʣʽʜʞʝʥʥʷ 

ʧʦʢʘʟʫʶʪʴ, ʱʦ ʣʶʜʠ ʟ ʨʦʟʚʠʥʝʥʦʶ ʩʘʤʦʨʝʛʫʣʷʮʽʻʶ ʯʘʩʪʽʰʝ ʚʜʘʶʪʴʩʷ ʜʦ 

ʘʜʘʧʪʠʚʥʠʭ ʩʪʨʘʪʝʛʽʡ ʦʧʘʥʫʚʘʥʥʷ ʩʪʨʝʩʫ, ʟʦʢʨʝʤʘ ʜʦ ʢʦʛʥʽʪʠʚʥʦʾ ʧʝʨʝʦʮʽʥʢʠ, 

ʜʠʩʪʘʥʮʽʶʚʘʥʥʷ ʪʘ ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ ʩʠʪʫʘʮʽʾ ï ʽ ʨʽʜʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʜʝʟʘʜʘʧʪʠʚʥʽ ʩʪʨʘʪʝʛʽʾ, ʪʘʢʽ ʷʢ ʧʨʠʜʫʰʝʥʥʷ, ʫʥʠʢʥʝʥʥʷ ʘʙʦ ʨʫʤʠʥʘʮʽʷ [2]. ʎʝ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʽʜʧʦʚʽʜʘʻ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʩʘʥʦʛʝʥʥʦʛʦ ʤʠʩʣʝʥʥʷ ʟʘ 

ɸ. ɻʽʣʴʤʘʥ. 

ʊʨʝʪʽʤ ʤʝʭʘʥʽʟʤʦʤ ʻ ʟʥʠʞʝʥʥʷ ʩʦʮʽʘʣʴʥʦʾ ʪʨʠʚʦʞʥʦʩʪʽ ʦʩʦʙʠʩʪʦʩʪʽ ʯʝʨʝʟ 

ʨʦʟʚʠʪʦʢ ʚ ʥʝʾ ʝʤʧʘʪʽʾ ʪʘ ʩʦʮʽʘʣʴʥʠʭ ʥʘʚʠʯʦʢ. ʉʦʮʽʘʣʴʥʘ ʪʨʠʚʦʞʥʽʩʪʴ ï ʦʜʠʥ ʽʟ 

ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʨʽʟʥʦʚʠʜʽʚ ʪʨʠʚʦʛʠ, ʱʦ ʧʦʚ'ʷʟʘʥʘ ʟ ʦʩʪʨʘʭʦʤ ʥʝʛʘʪʠʚʥʦʾ 

ʦʮʽʥʢʠ, ʥʝʚʧʝʚʥʝʥʽʩʪʶ ʫ ʚʣʘʩʥʽʡ ʩʦʮʽʘʣʴʥʽʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʪʘ ʪʨʫʜʥʦʱʘʤʠ ʫ 

ʟʯʠʪʫʚʘʥʥʽ ʥʘʤʽʨʽʚ ʽʥʰʠʭ. ʈʦʟʚʠʥʝʥʘ ʝʤʧʘʪʽʷ ʪʘ ʩʦʮʽʘʣʴʥʽ ʥʘʚʠʯʢʠ ʜʦʟʚʦʣʷʶʪʴ 

ʪʦʯʥʽʰʝ ʜʝʢʦʜʫʚʘʪʠ ʩʦʮʽʘʣʴʥʽ ʩʠʛʥʘʣʠ, ʟʤʝʥʰʫʶʯʠ ʢʽʣʴʢʽʩʪʴ ʜʚʦʟʥʘʯʥʠʭ ʽ 

ʟʘʛʨʦʟʣʠʚʠʭ ʽʥʪʝʨʧʨʝʪʘʮʽʡ, ʱʦ ʻ ʧʨʦʚʽʜʥʠʤ ʯʠʥʥʠʢʦʤ ʟʥʠʞʝʥʥʷ ʩʦʮʽʘʣʴʥʦʾ 

ʪʨʠʚʦʞʥʦʩʪʽ. 

ʅʘʨʝʰʪʽ, ʯʝʪʚʝʨʪʠʤ ʤʝʭʘʥʽʟʤʦʤ ʻ ʬʦʨʤʫʚʘʥʥʷ ʩʪʽʡʢʦʾ ʚʥʫʪʨʽʰʥʴʦʾ 

ʤʦʪʠʚʘʮʽʾ ʪʘ ʨʝʟʠʣʴʻʥʪʥʦʩʪʽ. ɺʥʫʪʨʽʰʥʷ ʤʦʪʠʚʘʮʽʷ ʷʢ ʢʦʤʧʦʥʝʥʪ ɽɯ, ʟʦʢʨʝʤʘ 

ʦʧʪʠʤʽʟʤ ʽ ʥʘʧʦʣʝʛʣʠʚʽʩʪʴ, ʟʘʙʝʟʧʝʯʫʻ ʟʙʝʨʝʞʝʥʥʷ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʚ 

ʫʤʦʚʘʭ ʪʨʠʚʘʣʦʛʦ ʩʪʨʝʩʫ. ʄʝʪʘʘʥʘʣʽʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ: ʨʽʚʝʥʴ 

ɽɯ ʻ ʥʝʛʘʪʠʚʥʠʤ ʧʨʝʜʠʢʪʦʨʦʤ ʪʨʠʚʦʞʥʦʩʪʽ, ʪʦʙʪʦ ʟʨʦʩʪʘʥʥʷ ɽɯ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʥʠʞʝʥʥʷʤ ʷʢ ʩʠʪʫʘʪʠʚʥʦʾ, ʪʘʢ ʽ ʦʩʦʙʠʩʪʽʩʥʦʾ ʪʨʠʚʦʞʥʦʩʪʽ. 

ʅʘ ʦʩʥʦʚʽ ʪʝʦʨʝʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʩʠʥʪʝʟʫ ʥʘʧʨʘʮʶʚʘʥʴ 

ʢʦʛʥʽʪʠʚʥʦ-ʧʦʚʝʜʽʥʢʦʚʦʾ ʧʩʠʭʦʪʝʨʘʧʽʾ, ʧʽʜʭʦʜʫ ʫʩʚʽʜʦʤʣʝʥʦʩʪʽ ʪʘ 
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ʥʝʡʨʦʣʽʥʛʚʽʩʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʧʨʦʧʦʥʫʻʪʴʩʷ ʥʘʩʪʫʧʥʘ ʩʠʩʪʝʤʘ 

ʧʨʘʢʪʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ. 

ɺʝʜʝʥʥʷ ʱʦʜʝʥʥʠʢʘ ʝʤʦʮʽʡ. ʈʝʛʫʣʷʨʥʘ ʧʠʩʴʤʦʚʘ ʬʽʢʩʘʮʽʷ ʚʣʘʩʥʠʭ 

ʝʤʦʮʽʡʥʠʭ ʩʪʘʥʽʚ, ʪʽʣʝʩʥʠʭ ʧʨʦʷʚʽʚ, ʪʨʠʛʝʨʥʠʭ ʩʠʪʫʘʮʽʡ ʽ ʩʫʧʫʪʥʽʭ ʜʫʤʦʢ ʩʧʨʠʷʻ 

ʨʦʟʚʠʪʢʫ ʝʤʦʮʽʡʥʦʾ ʦʙʽʟʥʘʥʦʩʪʽ ʪʘ ʨʝʬʣʝʢʩʠʚʥʦʩʪʽ. ɼʦʩʣʽʜʞʝʥʥʷ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʩʠʩʪʝʤʘʪʠʯʥʝ ʧʠʩʴʤʦʚʝ ʦʧʨʘʮʶʚʘʥʥʷ ʝʤʦʮʽʡʥʦʛʦ ʜʦʩʚʽʜʫ 

ʟʥʠʞʫʻ ʨʽʚʝʥʴ ʪʨʠʚʦʞʥʦʩʪʽ, ʧʦʢʨʘʱʫʻ ʢʦʛʥʽʪʠʚʥʫ ʦʙʨʦʙʢʫ ʩʪʨʝʩʦʚʠʭ ʧʦʜʽʡ ʽ 

ʧʨʠʩʢʦʨʶʻ ʝʤʦʮʽʡʥʫ ʘʜʘʧʪʘʮʽʶ. ʈʝʢʦʤʝʥʜʦʚʘʥʘ ʪʨʠʚʘʣʽʩʪʴ: 10ï15 ʭʚʠʣʠʥ ʥʘ 

ʜʝʥʴ, ʦʜʨʘʟʫ ʧʽʩʣʷ ʟʥʘʯʫʱʠʭ ʝʤʦʮʽʡʥʠʭ ʝʧʽʟʦʜʽʚ. 

ʊʝʭʥʽʢʘ ʜʠʩʪʘʥʮʽʶʚʘʥʥʷ (ʢʦʛʥʽʪʠʚʥʝ ʨʦʟʯʝʧʣʝʥʥʷ). ʉʧʨʷʤʦʚʘʥʘ ʥʘ 

ʫʩʚʽʜʦʤʣʝʥʝ ʚʽʜʩʪʦʨʦʥʝʥʥʷ ʚʽʜ ʚʣʘʩʥʠʭ ʜʫʤʦʢ, ʜʦʟʚʦʣʷʻ ʩʧʨʠʡʤʘʪʠ ʾʭ ʷʢ 

ʪʠʤʯʘʩʦʚʽ ʧʩʠʭʽʯʥʽ ʧʦʜʽʾ, ʘ ʥʝ ʷʢ ʘʙʩʦʣʶʪʥʫ ʨʝʘʣʴʥʽʩʪʴ. ɽʬʝʢʪʠʚʥʦ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʢʦʛʥʽʪʠʚʥʦ-ʧʦʚʝʜʽʥʢʦʚʽʡ ʪʝʨʘʧʽʾ ʪʘ ʪʝʨʘʧʽʾ ʧʨʠʡʥʷʪʪʷ ʽ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ (ACT) ʜʣʷ ʟʥʠʞʝʥʥʷ ʨʫʤʠʥʘʮʽʡ ʽ ʢʘʪʘʩʪʨʦʬʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ. 

ʂʦʥʢʨʝʪʥʘ ʪʝʭʥʽʢʘ: ʩʧʦʩʪʝʨʽʛʘʪʠ ʟʘ ʜʫʤʢʘʤʠ ʟ ʧʦʟʠʮʽʾ ʩʪʦʨʦʥʥʴʦʛʦ ʩʧʦʩʪʝʨʽʛʘʯʘ, 

ʧʦʜʫʤʢʠ ʧʨʦʤʦʚʣʷʶʯʠ çʷ ʧʦʤʽʯʘʶ, ʱʦ ʜʫʤʘʶ ʧʨʦéè ʟʘʤʽʩʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ 

ʟʣʠʪʪʷ ʟ ʜʫʤʢʦʶ. 

ʈʝʬʨʝʡʤʽʥʛ. ʈʦʟʨʦʙʣʝʥʠʡ ʫ ʤʝʞʘʭ ʥʝʡʨʦʣʽʥʛʚʽʩʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʈ. ɹʝʥʜʣʝʨʦʤ ʽ ɼʞ. ɻʨʽʥʜʝʨʦʤ [4], ʨʝʬʨʝʡʤʽʥʛ ʧʦʣʷʛʘʻ ʫ ʥʘʚʤʠʩʥʦʤʫ ʧʦʰʫʢʫ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ, ʤʝʥʰ ʟʘʛʨʦʟʣʠʚʠʭ ʘʙʦ ʙʽʣʴʰ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʽʥʪʝʨʧʨʝʪʘʮʽʡ 

ʩʠʪʫʘʮʽʾ. ʊʝʭʥʽʢʘ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʙʘʟʦʚʦʤʫ ʧʦʣʦʞʝʥʥʽ ʢʦʛʥʽʪʠʚʥʦʾ ʧʩʠʭʦʣʦʛʽʾ: ʥʝ 

ʧʦʜʽʷ, ʘ ʾʾ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʚʠʟʥʘʯʘʻ ʝʤʦʮʽʡʥʫ ʨʝʘʢʮʽʶ. ɺʠʦʢʨʝʤʣʶʶʪʴ 

ʢʦʥʪʝʢʩʪʥʠʡ ʨʝʬʨʝʡʤʽʥʛ (ʟʤʽʥʘ ʢʦʥʪʝʢʩʪʫ ʧʦʜʽʾ) ʽ ʟʤʽʩʪʦʚʥʠʡ ʨʝʬʨʝʡʤʽʥʛ (ʟʤʽʥʘ 

ʟʥʘʯʝʥʥʷ ʧʦʜʽʾ), ʦʙʠʜʚʘ ʝʬʝʢʪʠʚʥʽ ʜʣʷ ʢʦʨʝʢʮʽʾ ʘʚʪʦʤʘʪʠʯʥʠʭ 

ʜʠʩʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʜʫʤʦʢ. 

ʊʝʭʥʽʢʘ ʯʘʩʦʚʦʾ ʧʝʨʩʧʝʢʪʠʚʠ. ʈʦʟʨʦʙʣʝʥʘ ʚ ʤʝʞʘʭ ʪʝʦʨʽʾ ʯʘʩʦʚʦʾ 

ʧʝʨʩʧʝʢʪʠʚʠ ʌ. ɿʽʤʙʘʨʜʦ ʪʘ ʈ. ʉʚʦʨʜ [8], ʪʝʭʥʽʢʘ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʩʚʽʜʦʤʦʤʫ 

ʧʝʨʝʢʣʶʯʝʥʥʽ ʤʽʞ ʨʽʟʥʠʤʠ ʯʘʩʦʚʠʤʠ ʛʦʨʠʟʦʥʪʘʤʠ ï ʪʝʧʝʨʽʰʥʽʤ, ʥʘʡʙʣʠʞʯʠʤ ʽ 

ʚʽʜʜʘʣʝʥʠʤ ʤʘʡʙʫʪʥʽʤ. ʇʠʪʘʥʥʷ çʅʘʩʢʽʣʴʢʠ ʮʷ ʩʠʪʫʘʮʽʷ ʙʫʜʝ ʚʘʞʣʠʚʦʶ ʯʝʨʝʟ 

ʨʽʢ ʘʙʦ ʧ'ʷʪʴ ʨʦʢʽʚ?è ʜʦʟʚʦʣʷʻ ʚʠʡʪʠ ʽʟ ʢʦʛʥʽʪʠʚʥʦʛʦ ʟʚʫʞʝʥʥʷ ʩʚʽʜʦʤʦʩʪʽ, 
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ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ ʛʦʩʪʨʦʛʦ ʩʪʨʝʩʫ, ʽ ʧʦʙʘʯʠʪʠ ʧʨʦʙʣʝʤʫ ʫ ʰʠʨʰʦʤʫ ʞʠʪʪʻʚʦʤʫ 

ʢʦʥʪʝʢʩʪʽ, ʱʦ ʩʫʪʪʻʚʦ ʟʥʠʞʫʻ ʾʾ ʩʫʙ'ʻʢʪʠʚʥʫ ʟʥʘʯʫʱʽʩʪʴ. 

ʇʨʘʢʪʠʢʘ ʙʝʟʦʮʽʥʥʦʛʦ ʧʨʠʡʥʷʪʪʷ (ʤʘʡʥʜʬʫʣʥʝʩ). ʇʦʧʫʣʷʨʠʟʦʚʘʥʘ 

ɼʞ. ʂʘʙʘʪ-ɿʽʥʥʦʤ ʫ ʤʝʞʘʭ ʧʨʦʛʨʘʤʠ MBSR (Mindfulness-Based Stress 

Reduction), ʮʷ ʧʨʘʢʪʠʢʘ ʨʦʟʚʠʚʘʻ ʥʘʚʠʯʢʫ ʫʩʚʽʜʦʤʣʝʥʦʛʦ, ʥʝʦʮʽʥʶʚʘʣʴʥʦʛʦ 

ʬʽʢʩʫʚʘʥʥʷ ʚʣʘʩʥʦʛʦ ʜʦʩʚʽʜʫ ï ʜʫʤʦʢ, ʚʽʜʯʫʪʪʽʚ ʽ ʝʤʦʮʽʡ. ʄʝʪʘ-ʘʥʘʣʽʟʠ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʨʝʛʫʣʷʨʥʘ ʧʨʘʢʪʠʢʘ ʤʘʡʥʜʬʫʣʥʝʩ ʩʫʪʪʻʚʦ ʟʥʠʞʫʻ ʨʽʚʝʥʴ 

ʪʨʠʚʦʞʥʦʩʪʽ, ʧʦʢʨʘʱʫʻ ʝʤʦʮʽʡʥʫ ʨʝʛʫʣʷʮʽʶ ʪʘ ʧʽʜʚʠʱʫʻ ʪʦʣʝʨʘʥʪʥʽʩʪʴ ʜʦ 

ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ. ɼʣʷ ʧʦʯʘʪʢʫ ʨʝʢʦʤʝʥʜʦʚʘʥʦ 5ï10 ʭʚʠʣʠʥ ʱʦʜʝʥʥʠʭ 

ʬʦʨʤʘʣʴʥʠʭ ʧʨʘʢʪʠʢ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʜʠʭʘʥʥʷʤ ʘʙʦ ʪʽʣʝʩʥʠʤʠ ʚʽʜʯʫʪʪʷʤʠ. 

ʇʨʦʚʝʜʝʥʠʡ ʪʝʦʨʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʜʦʟʚʦʣʷʻ ʥʘʤ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ. 

ʇʦ-ʧʝʨʰʝ, ʪʨʠʚʦʞʥʽʩʪʴ ʷʢ ʧʦʰʠʨʝʥʠʡ ʧʩʠʭʦʝʤʦʮʽʡʥʠʡ ʩʪʘʥ ʦʩʦʙʠʩʪʦʩʪʽ ʚ 

ʫʤʦʚʘʭ ʭʨʦʥʽʯʥʦʛʦ ʩʪʨʝʩʫ ʪʘ ʚʦʻʥʥʦʛʦ ʯʘʩʫ ʧʦʪʨʝʙʫʻ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ, ʱʦ 

ʚʨʘʭʦʚʫʻ ʥʝ ʣʠʰʝ ʾʾ ʩʠʤʧʪʦʤʘʪʠʯʥʠʡ, ʘ ʡ ʨʝʩʫʨʩʥʠʡ ʚʠʤʽʨʠ ʧʩʠʭʦʣʦʛʽʯʥʦʾ 

ʜʦʧʦʤʦʛʠ. ʇʦ-ʜʨʫʛʝ, ʩʘʥʦʛʝʥʥʝ ʤʠʩʣʝʥʥʷ ï ʨʝʬʣʝʢʩʠʚʥʠʡ, ʜʝʮʝʥʪʨʦʚʘʥʠʡ ʽ 

ʪʨʘʥʩʬʦʨʤʫʚʘʣʴʥʠʡ ʪʠʧ ʢʦʛʥʽʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʻ ʧʦʪʫʞʥʠʤ ʚʥʫʪʨʽʰʥʽʤ 

ʨʝʩʫʨʩʦʤ ʧʦʜʦʣʘʥʥʷ ʪʨʠʚʦʞʥʦʩʪʽ, ʦʩʢʽʣʴʢʠ ʟʤʽʥʶʻ ʥʝ ʫʤʦʚʠ, ʘ ʩʧʦʩʽʙ ʾʭ 

ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʦʙʨʦʙʢʠ. ʇʦ-ʪʨʝʪʻ, ʝʤʦʮʽʡʥʠʡ ʽʥʪʝʣʝʢʪ ʚʠʩʪʫʧʘʻ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʶ ʧʝʨʝʜʫʤʦʚʦʶ ʨʦʟʚʠʪʢʫ ʩʘʥʦʛʝʥʥʦʛʦ ʤʠʩʣʝʥʥʷ: 

ʩʘʤʦʩʚʽʜʦʤʽʩʪʴ ʟʘʙʝʟʧʝʯʫʻ ʨʘʥʥʶ ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʪʨʠʚʦʞʥʠʭ ʩʪʘʥʽʚ; 

ʩʘʤʦʨʝʛʫʣʷʮʽʷ ï ʾʭ ʮʽʣʝʩʧʨʷʤʦʚʘʥʫ ʪʨʘʥʩʬʦʨʤʘʮʽʶ; ʤʦʪʠʚʘʮʽʷ ï ʟʙʝʨʝʞʝʥʥʷ 

ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ; ʝʤʧʘʪʽʷ ʽ ʩʦʮʽʘʣʴʥʽ ʥʘʚʠʯʢʠ ï ʟʥʠʞʝʥʥʷ ʩʦʮʽʘʣʴʥʦʾ 

ʪʨʠʚʦʞʥʦʩʪʽ. ʇʦ-ʯʝʪʚʝʨʪʝ, ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʧʨʘʢʪʠʯʥʽ ʪʝʭʥʽʢʠ ï ʚʝʜʝʥʥʷ 

ʱʦʜʝʥʥʠʢʘ ʝʤʦʮʽʡ, ʢʦʛʥʽʪʠʚʥʝ ʜʠʩʪʘʥʮʽʶʚʘʥʥʷ, ʨʝʬʨʝʡʤʽʥʛ, ʪʝʭʥʽʢʘ ʯʘʩʦʚʦʾ 

ʧʝʨʩʧʝʢʪʠʚʠ ʪʘ ʧʨʘʢʪʠʢʘ ʤʘʡʥʜʬʫʣʥʝʩ ï ʻ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʤʠ 

ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʦʜʥʦʯʘʩʥʦʛʦ ʨʦʟʚʠʪʢʫ ɽɯ ʽ ʩʘʥʦʛʝʥʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʝʥʦ ʨʘʥʜʦʤʽʟʦʚʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʪʘ ʤʝʪʘʘʥʘʣʽʟʘʤʠ. 

ʇʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʙʘʯʘʶʪʴʩʷ ʚ ʝʤʧʽʨʠʯʥʽʡ ʚʝʨʠʬʽʢʘʮʽʾ 

ʟʚ'ʷʟʢʫ ʤʽʞ ʨʽʚʥʷʤʠ ɽɯ, ʩʘʥʦʛʝʥʥʦʛʦ ʤʠʩʣʝʥʥʷ ʽ ʪʨʠʚʦʞʥʦʩʪʽ ʥʘ ʫʢʨʘʾʥʩʴʢʠʭ 

ʚʠʙʽʨʢʘʭ, ʘ ʪʘʢʦʞ ʫ ʨʦʟʨʦʙʮʽ ʪʘ ʘʧʨʦʙʘʮʽʾ ʪʨʝʥʽʥʛʦʚʠʭ ʧʨʦʛʨʘʤ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ 
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ʽʥʪʝʛʨʦʚʘʥʠʡ ʨʦʟʚʠʪʦʢ ʮʠʭ ʢʦʥʩʪʨʫʢʪʽʚ ʫ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʪʘ ʧʨʦʬʝʩʽʡʥʠʭ ʛʨʫʧʘʭ ï 

ʟʦʢʨʝʤʘ ʩʝʨʝʜ ʧʝʜʘʛʦʛʽʚ, ʤʝʜʠʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʪʘ ʫʯʘʩʥʠʢʽʚ ʙʦʡʦʚʠʭ ʜʽʡ. 
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ʊɽʆʈɽʊʀʏʅɯ ɸʉʇɽʂʊʀ ʇʉʀʍʆʃʆɻɯʏʅʀʍ ʆʉʆɹʃʀɺʆʉʊɽʁ 

ʈʆɿɺʀʊʂʋ ʅɸɺʀʏʆʂ ʉɸʄʆɿɸʍʀʉʊʋ ɺɯʁʉʔʂʆɺʆʉʃʋɾɹʆɺʎɯɺ 

ɺɯɼ ʅɽɻɸʊʀɺʅʆɻʆ ʄɽɼɯɸɺʇʃʀɺʋ 

 

ʏʝʨʝʜʥʠʢ ɸʣʽʥʘ ʉʝʨʛʽʾʚʥʘ 

ʩʣʫʭʘʯ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʽʚʥʷ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʦʙʦʨʦʥʠ ʋʢʨʘʾʥʠ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ʋ ʩʪʘʪʪʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʪʝʦʨʝʪʠʯʥʽ ʧʽʜʭʦʜʠ ʜʦ ʚʠʚʯʝʥʥʷ 

ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʩʘʤʦʟʘʭʠʩʪʫ 

ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ ʚ ʫʤʦʚʘʭ ʽʥʪʝʥʩʠʚʥʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ ʤʝʜʽʘ ʚʧʣʠʚʫ. 

ʈʦʟʢʨʠʪʦ ʩʫʪʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʪʠʩʢʫ ʷʢ ʯʠʥʥʠʢʘ 

ʜʝʩʪʘʙʽʣʽʟʘʮʽʾ ʤʦʨʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʦʩʦʙʦʚʦʛʦ ʩʢʣʘʜʫ. ɺʠʟʥʘʯʝʥʦ 

ʢʣʶʯʦʚʽ ʢʦʤʧʦʥʝʥʪʠ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʬʝʢʪʠʚʥʫ 

ʬʽʣʴʪʨʘʮʽʶ ʤʝʜʽʘ ʢʦʥʪʝʥʪʫ ʪʘ ʧʨʦʪʠʜʽʶ ʤʘʥʽʧʫʣʷʪʠʚʥʠʤ ʪʝʭʥʦʣʦʛʽʷʤ. ʆʩʦʙʣʠʚʫ 

ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ ʢʦʛʥʽʪʠʚʥʠʤ ʪʘ ʝʤʦʮʽʡʥʦ-ʚʦʣʴʦʚʠʤ ʘʩʧʝʢʪʘʤ ʩʘʤʦʨʝʛʫʣʷʮʽʾ ʚ 

ʫʤʦʚʘʭ ʛʽʙʨʠʜʥʦʾ ʘʛʨʝʩʽʾ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽ, ʤʝʜʽʘ ʚʧʣʠʚ, ʩʘʤʦʟʘʭʠʩʪ, 

ʧʩʠʭʦʣʦʛʽʯʥʘ ʩʪʽʡʢʽʩʪʴ, ʽʥʬʦʨʤʘʮʽʡʥʘ ʛʽʛʽʻʥʘ, ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ, ʤʘʥʽʧʫʣʷʮʽʷ. 

 

ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʪʦʪʘʣʴʥʦʶ ʮʠʬʨʦʚʽʟʘʮʽʻʶ ʚʩʽʭ ʩʬʝʨ ʣʶʜʩʴʢʦʾ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʩʪʚʦʨʶʻ ʥʦʚʽ 

ʚʠʢʣʠʢʠ ʜʣʷ ʩʝʢʪʦʨʫ ʙʝʟʧʝʢʠ ʪʘ ʦʙʦʨʦʥʠ. ɺ ʫʤʦʚʘʭ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʾ 

ʨʦʩʽʡʩʴʢʦ-ʫʢʨʘʾʥʩʴʢʦʾ ʚʽʡʥʠ ʽʥʬʦʨʤʘʮʽʡʥʝ ʟʜʦʨʦʚ'ʷ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʷ ʩʪʘʻ 

ʢʨʠʪʠʯʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʙʦʻʟʜʘʪʥʦʩʪʽ. ʉʫʯʘʩʥʠʡ ʤʝʜʽʘʧʨʦʩʪʽʨ ʜʽʻ ʷʢ ʘʛʨʝʩʠʚʥʝ 

ʩʝʨʝʜʦʚʠʱʝ, ʜʝ ʧʦʻʜʥʫʶʪʴʩʷ ʨʝʘʣʴʥʽ ʥʦʚʠʥʠ, ʜʝʟʽʥʬʦʨʤʘʮʽʷ ʪʘ ʤʝʪʦʜʠ 

ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʪʠʩʢʫ. ʆʩʥʦʚʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʚʧʣʠʚʫ ʩʫʯʘʩʥʦʛʦ 

ʤʝʜʽʘʧʨʦʩʪʦʨʫ ʻ ʧʝʨʩʦʥʽʬʽʢʘʮʽʷ ʘʪʘʢ ʯʝʨʝʟ ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ʪʘ ʝʬʝʢʪ 

''ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ''. ʎʝ ʚʠʩʥʘʞʫʻ ʢʦʛʥʽʪʠʚʥʠʡ ʨʝʩʫʨʩ ʙʽʡʮʽʚ 
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ɿʉʋ, ʟʥʠʞʫʶʯʠ ʰʚʠʜʢʽʩʪʴ ʨʝʘʢʮʽʾ ʪʘ ʢʨʠʪʠʯʥʽʩʪʴ ʤʠʩʣʝʥʥʷ [1, ʩ. 84]. ʈʦʣʴ 

ʤʝʜʽʘ ʫ ʟʜʽʡʩʥʝʥʥʽ ʚʧʣʠʚʫ ʨʝʘʣʽʟʫʻʪʴʩʷ ʯʝʨʝʟ ʣʝʛʽʪʠʤʽʟʘʮʽʶ ʥʘʨʘʪʠʚʽʚ ʚʦʨʦʛʘ, 

ʚʽʟʫʘʣʴʥʫ ʪʨʘʚʤʘʪʠʟʘʮʽʶ ʪʘ ʝʨʦʟʽʶ ʜʦʚʽʨʠ ʤʽʞ ʩʫʩʧʽʣʴʩʪʚʦʤ ʪʘ ʘʨʤʽʻʶ. ʄʝʜʽʘ 

ʧʝʨʝʪʚʦʨʠʣʠʩʷ ʟ ʜʞʝʨʝʣʘ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʧʦʚʥʦʮʽʥʥʫ ʟʙʨʦʶ, ʩʧʨʷʤʦʚʘʥʫ ʥʘ 

ʨʫʡʥʫʚʘʥʥʷ ʮʽʥʥʽʩʥʦ-ʤʦʪʠʚʘʮʽʡʥʦʾ ʩʬʝʨʠ ʚʦʾʥʘ [2, ʩ. 112]. ʇʩʠʭʦʣʦʛʽʯʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʚʠʪʢʫ ʥʘʚʠʯʦʢ ʩʘʤʦʟʘʭʠʩʪʫ ʚʢʣʶʯʘʶʪʴ ʫ ʩʝʙʝ ʥʝ ʣʠʰʝ ʟʜʘʪʥʽʩʪʴ 

ʜʦ ʢʨʠʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʽʥʬʦʨʤʘʮʽʾ, ʘ ʡ ʨʦʟʚʠʥʝʥʽ ʤʝʭʘʥʽʟʤʠ ʝʤʦʮʽʡʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ. ɺʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʝʮʴ ʤʘʻ ʙʫʪʠ ʟʜʘʪʥʠʤ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʧʨʠʭʦʚʘʥʽ 

ʤʘʨʢʝʨʠ ʧʨʦʧʘʛʘʥʜʠ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʧʨʦʪʠʚʥʠʢʘ, ʟʙʝʨʽʛʘʶʯʠ ʧʨʠ 

ʮʴʦʤʫ ʟʜʘʪʥʽʩʪʴ ʜʦ ʘʜʝʢʚʘʪʥʦʛʦ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʫ ʩʪʨʝʩʦʚʠʭ ʩʠʪʫʘʮʽʷʭ. 

ʌʦʨʤʫʚʘʥʥʷ ʪʘʢʠʭ ʥʘʚʠʯʦʢ ʧʦʪʨʝʙʫʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ 

ʪʨʝʥʽʥʛʦʚʠʭ ʧʨʦʛʨʘʤ, ʷʢʽ ʙ ʨʦʟʚʠʚʘʣʠ çʽʥʬʦʨʤʘʮʽʡʥʠʡ ʽʤʫʥʽʪʝʪè ʦʩʦʙʦʚʦʛʦ 

ʩʢʣʘʜʫ. 
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ʉʆʎɯɸʃʔʅɯ ʄɽʈɽɾɯ ʗʂ ɼɽʊɽʈʄɯʅɸʅʊɸ ʉʊɸʅʆɺʃɽʅʅʗ 

ʉɸʄʆʆʎɯʅʂʀ ʉʋʏɸʉʅʆɰ ʄʆʃʆɼɯ 

 

ʐʠʜʝʣʢʦ ɸʥʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ 

ʢ. ʩʦʮ. ʥ., ʜʦʮʝʥʪ, 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʪʝʦʨʝʪʠʯʥʦʾ ʪʘ ʧʨʘʢʪʠʯʥʦʾ ʧʩʠʭʦʣʦʛʽʾ 

ɯʥʩʪʠʪʫʪʫ ʧʨʘʚʘ, ʧʩʠʭʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʦʾ ʦʩʚʽʪʠ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

ʂʦʮʦʚʩʴʢʘ ʄʘʨʽʷ ʄʠʢʦʣʘʾʚʥʘ 

ʩʪʫʜʝʥʪʢʘ 3 ʢʫʨʩʫ, ʩʧʝʮʽʘʣʴʥʦʩʪʽ 053 çʇʩʠʭʦʣʦʛʽʷè 

ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ʧʨʘʚʘ, ʧʩʠʭʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʦʾ ʦʩʚʽʪʠ, 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʃʴʚʽʚʩʴʢʘ ʇʦʣʽʪʝʭʥʽʢʘè 

 

ɸʥʦʪʘʮʽʷ. ʋ ʩʪʘʪʪʽ ʟʜʽʡʩʥʝʥʦ ʪʝʦʨʝʪʠʢʦ-ʝʤʧʽʨʠʯʥʠʡ ʘʥʘʣʽʟ ʚʧʣʠʚʫ 

ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ ʥʘ ʩʪʘʥʦʚʣʝʥʥʷ ʩʘʤʦʦʮʽʥʢʠ ʩʫʯʘʩʥʦʾ ʤʦʣʦʜʽ. ʈʦʟʛʣʷʥʫʪʦ 

ʧʩʠʭʦʣʦʛʽʯʥʫ ʩʫʪʥʽʩʪʴ ʩʘʤʦʦʮʽʥʢʠ, ʾʾ ʩʪʨʫʢʪʫʨʫ ʪʘ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ 

çʗ-ʢʦʥʮʝʧʮʽʾè ʦʩʦʙʠʩʪʦʩʪʽ. 

ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ʷʢ ʩʝʨʝʜʦʚʠʱʝ ʩʦʮʽʘʣʽʟʘʮʽʾ, 

ʩʘʤʦʧʨʝʟʝʥʪʘʮʽʾ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʮʠʬʨʦʚʦʾ ʽʜʝʥʪʠʯʥʦʩʪʽ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʦʩʥʦʚʥʽ 

ʤʝʭʘʥʽʟʤʠ ʾʭ ʚʧʣʠʚʫ ʥʘ ʩʘʤʦʦʮʽʥʢʫ, ʟʦʢʨʝʤʘ ʩʦʮʽʘʣʴʥʝ ʧʦʨʽʚʥʷʥʥʷ, ʟʘʣʝʞʥʽʩʪʴ 

ʚʽʜ ʦʥʣʘʡʥ-ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ ʟʢʫ ʪʘ ʩʘʤʦʧʨʝʟʝʥʪʘʮʽʶ. ʇʨʝʜʩʪʘʚʣʝʥʦ ʨʝʟʫʣʴʪʘʪʠ 

ʝʤʧʽʨʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ ʟʘʩʚʽʜʯʠʣʠ ʧʝʨʝʚʘʞʘʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʪʘ ʚʠʩʦʢʦʛʦ 

ʨʽʚʥʷ ʘʢʪʠʚʥʦʩʪʽ ʫ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʽ ʟʜʝʙʽʣʴʰʦʛʦ ʘʜʝʢʚʘʪʥʦʾ ʘʙʦ ʟʘʚʠʱʝʥʦʾ 

ʩʘʤʦʦʮʽʥʢʠ ʫ ʤʦʣʦʜʽ. ɺʠʷʚʣʝʥʦ ʩʣʘʙʢʠʡ ʥʝʛʘʪʠʚʥʠʡ ʟʚô̫ ʟʦʢ ʤʽʞ ʘʢʪʠʚʥʽʩʪʶ ʚ 

ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʽ ʩʘʤʦʦʮʽʥʢʦʶ, ʷʢʠʡ ʥʝ ʻ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʤ. ɿʘʟʥʘʯʝʥʦ 

ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʡ ʭʘʨʘʢʪʝʨ ʚʧʣʠʚʫ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ ʪʘ ʦʢʨʝʩʣʝʥʦ ʧʝʨʩʧʝʢʪʠʚʠ 

ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʘʤʦʦʮʽʥʢʘ, ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ, ʤʦʣʦʜʴ, çʗ-ʢʦʥʮʝʧʮʽʷè, 

ʩʦʮʽʘʣʴʥʝ ʧʦʨʽʚʥʷʥʥʷ, ʩʘʤʦʧʨʝʟʝʥʪʘʮʽʷ, ʮʠʬʨʦʚʘ ʽʜʝʥʪʠʯʥʽʩʪʴ, 

ʦʥʣʘʡʥ-ʟʚʦʨʦʪʥʠʡ ʟʚô̫ ʟʦʢ, ʤʝʜʽʘʛʨʘʤʦʪʥʽʩʪʴ, ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʚʧʣʠʚ. 
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ɺʩʪʫʧ. ʉʫʯʘʩʥʝ ʩʫʩʧʽʣʴʩʪʚʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʪʨʽʤʢʠʤ ʨʦʟʚʠʪʢʦʤ 

ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʩʫʪʪʻʚʦ ʪʨʘʥʩʬʦʨʤʫʚʘʣʠ ʩʧʦʩʦʙʠ ʢʦʤʫʥʽʢʘʮʽʾ, 

ʩʘʤʦʚʠʨʘʞʝʥʥʷ ʪʘ ʩʦʮʽʘʣʴʥʦʾ ʚʟʘʻʤʦʜʽʾ ʣʶʜʠʥʠ. ʆʩʦʙʣʠʚʝ ʤʽʩʮʝ ʚ ʮʴʦʤʫ 

ʧʨʦʮʝʩʽ ʧʦʩʽʜʘʶʪʴ ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ, ʱʦ ʩʪʘʣʠ ʥʝʚʽʜô̒ ʤʥʦʶ ʩʢʣʘʜʦʚʦʶ 

ʧʦʚʩʷʢʜʝʥʥʦʛʦ ʞʠʪʪʷ ʤʦʣʦʜʽ. ɼʣʷ ʟʥʘʯʥʦʾ ʯʘʩʪʠʥʠ ʧʽʜʣʽʪʢʽʚ ʽ ʶʥʘʮʪʚʘ ʩʦʮʽʘʣʴʥʽ 

ʧʣʘʪʬʦʨʤʠ (Instagram, TikTok, Facebook, Telegram, X ʪʦʱʦ) ʚʠʩʪʫʧʘʶʪʴ 

ʦʩʥʦʚʥʠʤ ʧʨʦʩʪʦʨʦʤ ʬʦʨʤʫʚʘʥʥʷ ʩʘʤʦʽʜʝʥʪʠʯʥʦʩʪʽ, ʩʦʮʽʘʣʴʥʦʛʦ ʩʪʘʪʫʩʫ ʪʘ 

ʩʘʤʦʦʮʽʥʢʠ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʟʫʤʦʚʣʝʥʘ ʪʠʤ, ʱʦ ʩʘʤʝ ʚ ʧʝʨʽʦʜ ʶʥʦʩʪʽ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʠʡ ʧʨʦʮʝʩ ʩʪʘʥʦʚʣʝʥʥʷ çʗ-ʢʦʥʮʝʧʮʽʾè ʦʩʦʙʠʩʪʦʩʪʽ, ʜʝ 

ʩʘʤʦʦʮʽʥʢʘ ʚʽʜʽʛʨʘʻ ʮʝʥʪʨʘʣʴʥʫ ʨʦʣʴ ʫ ʨʦʟʚʠʪʢʫ ʚʧʝʚʥʝʥʦʩʪʽ, ʝʤʦʮʽʡʥʦʾ 

ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ ʩʦʮʽʘʣʴʥʦʾ ʘʜʘʧʪʘʮʽʾ, ʘ ʥʘʜʤʽʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʦʮʽʘʣʴʥʠʭ 

ʤʝʨʝʞ ʥʝʨʽʜʢʦ ʬʦʨʤʫʻ ʩʧʦʪʚʦʨʝʥʽ ʫʷʚʣʝʥʥʷ ʧʨʦ ʫʩʧʽʭ, ʢʨʘʩʫ, ʧʨʝʩʪʠʞ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʨʽʚʥʷʥʴ, ʚʥʫʪʨʽʰʥʴʦʾ ʪʨʠʚʦʞʥʦʩʪʽ, ʥʝʟʘʜʦʚʦʣʝʥʦʩʪʽ ʩʦʙʦʶ ʽ 

ʥʘʚʽʪʴ ʜʝʧʨʝʩʠʚʥʠʭ ʪʝʥʜʝʥʮʽʡ. ʎʝ ʩʪʚʦʨʶʻ ʩʦʮʽʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʫ ʧʨʦʙʣʝʤʫ, 

ʚʠʨʽʰʝʥʥʷ ʷʢʦʾ ʤʘʻ ʚʘʛʦʤʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʩʫʯʘʩʥʦʾ ʤʦʣʦʜʽ ʪʘ ʜʽʷʣʴʥʦʩʪʽ 

ʧʨʘʢʪʠʯʥʠʭ ʧʩʠʭʦʣʦʛʽʚ. 

ʇʨʦʙʣʝʤʘʪʠʢʘ ʚʟʘʻʤʦʟʚô̫ ʟʢʫ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ ʽ ʩʘʤʦʦʮʽʥʢʠ ʻ ʧʨʝʜʤʝʪʦʤ 

ʯʠʩʣʝʥʥʠʭ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɿʦʢʨʝʤʘ, ʨʽʟʥʽ ʘʩʧʝʢʪʠ ʜʘʥʦʛʦ 

ʷʚʠʱʘ ʨʦʟʛʣʷʜʘʣʠ ʪʘʢʽ ʚʯʝʥʽ, ʷʢ: ɸ. ɹʘʥʜʫʨʘ (ʩʦʮʽʘʣʴʥʦ-ʢʦʛʥʽʪʠʚʥʘ ʪʝʦʨʽʷ, ʨʦʣʴ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʥʘʩʣʽʜʫʚʘʥʥʷ ʚ ʩʪʘʥʦʚʣʝʥʥʽ ʩʘʤʦʦʮʽʥʢʠ), ʉ. ɹʝʤ (ʛʝʥʜʝʨʥʘ 

ʽʜʝʥʪʠʯʥʽʩʪʴ ʽ ʩʘʤʦʩʧʨʠʡʥʷʪʪʷ ʚ ʩʦʮʽʘʣʴʥʦʤʫ ʢʦʥʪʝʢʩʪʽ), ɸ. ʄʘʩʣʦʫ 

(ʩʘʤʦʘʢʪʫʘʣʽʟʘʮʽʷ ʷʢ ʚʠʱʠʡ ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪʽ), ʄ. ʈʦʟʝʥʙʝʨʛ (ʤʦʜʝʣʴ 

ʛʣʦʙʘʣʴʥʦʾ ʩʘʤʦʦʮʽʥʢʠ ʦʩʦʙʠʩʪʦʩʪʽ) ʪʘ ʃ. ʌʝʩʪʽʥʛʝʨ (ʪʝʦʨʽʷ ʩʦʮʽʘʣʴʥʠʭ 

ʧʦʨʽʚʥʷʥʴ ʷʢ ʦʩʥʦʚʘ ʬʦʨʤʫʚʘʥʥʷ ʩʘʤʦʦʮʽʥʢʠ). 

ʄʝʪʦʶ ʩʪʘʪʪʽ ̒  ʚʠʷʚʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʚʧʣʠʚʫ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ ʥʘ 

ʩʪʘʥʦʚʣʝʥʥʷ ʩʘʤʦʦʮʽʥʢʠ ʩʫʯʘʩʥʦʾ ʤʦʣʦʜʽ ʪʘ ʚʠʟʥʘʯʠʪʠ ʭʘʨʘʢʪʝʨ ʚʟʘʻʤʦʟʚô̫ ʟʢʫ 

ʤʽʞ ʨʽʚʥʝʤ ʘʢʪʠʚʥʦʩʪʽ ʫ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʽ ʧʦʢʘʟʥʠʢʘʤʠ ʩʘʤʦʦʮʽʥʢʠ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʉʘʤʦʦʮʽʥʢʘ ʻ ʦʜʥʠʤ ʽʟ ʮʝʥʪʨʘʣʴʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʩʘʤʦʩʚʽʜʦʤʦʩʪʽ ʦʩʦʙʠʩʪʦʩʪʽ, ʱʦ ʚʠʟʥʘʯʘʻ ʩʪʘʚʣʝʥʥʷ ʣʶʜʠʥʠ ʜʦ 
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ʩʝʙʝ, ʚʣʘʩʥʠʭ ʷʢʦʩʪʝʡ ʽ ʤʦʞʣʠʚʦʩʪʝʡ. ɺʦʥʘ ʥʝ ʻ ʩʪʘʣʦʶ, ʦʩʦʙʣʠʚʦ ʫ 

ʧʽʜʣʽʪʢʦʚʦʤʫ ʪʘ ʶʥʘʮʴʢʦʤʫ ʚʽʮʽ, ʪʘ ʚʠʢʦʥʫʻ ʨʝʛʫʣʷʪʠʚʥʫ ʬʫʥʢʮʽʶ, ʚʧʣʠʚʘʻ ʥʘ 

ʧʦʚʝʜʽʥʢʫ, ʝʤʦʮʽʡʥʠʡ ʩʪʘʥ ʽ ʩʦʮʽʘʣʴʥʫ ʚʟʘʻʤʦʜʽʶ, ʚʠʩʪʫʧʘʶʯʠ ʩʚʦʻʨʽʜʥʠʤ 

ʚʥʫʪʨʽʰʥʽʤ ʦʨʽʻʥʪʠʨʦʤ ʫ ʧʨʦʮʝʩʽ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ [1]. 

ʋ ʧʩʠʭʦʣʦʛʽʾ ʩʘʤʦʦʮʽʥʢʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʨʝʟʫʣʴʪʘʪ ʩʧʽʚʚʽʜʥʝʩʝʥʥʷ 

ʨʝʘʣʴʥʦʛʦ çʗè ʟ ʽʜʝʘʣʴʥʠʤ ʘʙʦ ʩʦʮʽʘʣʴʥʦ ʙʘʞʘʥʠʤ ʦʙʨʘʟʦʤ. ʊʘʢ, ɺ. ɼʞʝʤʩ 

ʚʠʟʥʘʯʘʚ ʾʾ ʷʢ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʜʦʩʷʛʥʝʥʴ ʽ ʨʽʚʥʷ ʧʨʝʪʝʥʟʽʡ, ʧʽʜʢʨʝʩʣʶʶʯʠ 

ʟʘʣʝʞʥʽʩʪʴ ʩʘʤʦʦʮʽʥʢʠ ʚʽʜ ʫʩʧʽʰʥʦʩʪʽ ʜʽʷʣʴʥʦʩʪʽ. ɺʦʜʥʦʯʘʩ ʽʜʝʾ ɸ. ʄʘʩʣʦʫ 

ʜʦʧʦʚʥʶʶʪʴ ʮʝ ʨʦʟʫʤʽʥʥʷ, ʧʦʚô̫ ʟʫʶʯʠ ʩʪʘʙʽʣʴʥʫ ʩʘʤʦʦʮʽʥʢʫ ʟ ʧʨʦʮʝʩʦʤ 

ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ ʪʘ ʚʥʫʪʨʽʰʥʽʤ ʟʨʦʩʪʘʥʥʷʤ ʦʩʦʙʠʩʪʦʩʪʽ. ɺʘʞʣʠʚʠʤ ʤʝʭʘʥʽʟʤʦʤ ʻ 

ʪʘʢʦʞ ʩʦʮʽʘʣʴʥʝ ʧʦʨʽʚʥʷʥʥʷ (ʃ. ʌʝʩʪʽʥʛʝʨ), ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʷʢʦʛʦ ʣʶʜʠ ʦʮʽʥʶʶʪʴ 

ʩʝʙʝ, ʩʧʽʚʚʽʜʥʦʩʷʯʠ ʚʣʘʩʥʽ ʷʢʦʩʪʽ ʟ ʽʥʰʠʤʠ [2; 3]. 

ʋ ʩʫʯʘʩʥʽʡ ʧʩʠʭʦʣʦʛʽʾ ʩʘʤʦʦʮʽʥʢʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʙʘʛʘʪʦʚʠʤʽʨʥʝ 

ʫʪʚʦʨʝʥʥʷ, ʱʦ ʚʢʣʶʯʘʻ ʢʦʛʥʽʪʠʚʥʠʡ (ʟʥʘʥʥʷ ʧʨʦ ʩʝʙʝ), ʝʤʦʮʽʡʥʠʡ (ʩʪʘʚʣʝʥʥʷ ʜʦ 

ʩʝʙʝ) ʪʘ ʨʝʛʫʣʷʪʠʚʥʠʡ (ʦʮʽʥʶʚʘʥʥʷ ʽ ʩʘʤʦʢʦʨʝʢʮʽʷ) ʢʦʤʧʦʥʝʥʪʠ. ɺʦʥʘ ʚʠʢʦʥʫʻ 

ʤʦʪʠʚʘʮʽʡʥʫ, ʟʘʭʠʩʥʫ, ʨʝʬʣʝʢʩʠʚʥʫ ʪʘ ʩʦʮʽʘʣʴʥʦ-ʘʜʘʧʪʠʚʥʫ ʬʫʥʢʮʽʾ, ʘ ʾʾ ʨʽʚʝʥʴ 

ʤʦʞʝ ʙʫʪʠ ʘʜʝʢʚʘʪʥʠʤ, ʟʘʥʠʞʝʥʠʤ ʘʙʦ ʟʘʚʠʱʝʥʠʤ. ʋ ʤʦʣʦʜʦʤʫ ʚʽʮʽ ʩʘʤʦʦʮʽʥʢʘ 

ʻ ʦʩʦʙʣʠʚʦ ʥʝʩʪʘʙʽʣʴʥʦʶ ʪʘ ʯʫʪʣʠʚʦʶ ʜʦ ʟʦʚʥʽʰʥʽʭ ʚʧʣʠʚʽʚ, ʟʦʢʨʝʤʘ 

ʩʦʮʽʘʣʴʥʦʛʦ ʩʭʚʘʣʝʥʥʷ. 

ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ʷʢ 

ʩʧʝʮʠʬʽʯʥʝ ʩʝʨʝʜʦʚʠʱʝ ʩʦʮʽʘʣʽʟʘʮʽʾ. ɺʦʥʠ ʚʠʩʪʫʧʘʶʪʴ ʥʝ ʣʠʰʝ ʟʘʩʦʙʦʤ 

ʢʦʤʫʥʽʢʘʮʽʾ, ʘ ʡ ʧʨʦʩʪʦʨʦʤ ʩʘʤʦʧʨʝʟʝʥʪʘʮʽʾ, ʬʦʨʤʫʚʘʥʥʷ ʽʜʝʥʪʠʯʥʦʩʪʽ ʪʘ 

ʩʦʮʽʘʣʴʥʠʭ ʥʦʨʤ. ʂʨʽʤ ʪʦʛʦ, ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ʻ ʽʥʪʝʨʘʢʪʠʚʥʠʤʠ ʧʣʘʪʬʦʨʤʘʤʠ, ʫ 

ʷʢʠʭ ʢʦʨʠʩʪʫʚʘʯ ʦʜʥʦʯʘʩʥʦ ʚʠʩʪʫʧʘʻ ʩʧʦʞʠʚʘʯʝʤ ʽ ʪʚʦʨʮʝʤ ʢʦʥʪʝʥʪʫ, ʱʦ 

ʧʽʜʩʠʣʶʻ ʾʭʥʽʡ ʩʦʮʽʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʚʧʣʠʚ. 

ʌʫʥʢʮʽʦʥʘʣʴʥʦ ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʢʦʤʫʥʽʢʘʮʽʶ, ʦʙʤʽʥ 

ʽʥʬʦʨʤʘʮʽʻʶ, ʩʘʤʦʚʠʨʘʞʝʥʥʷ ʪʘ ʽʥʪʝʛʨʘʮʽʶ ʫ ʩʦʮʽʘʣʴʥʽ ʩʧʽʣʴʥʦʪʠ. ɺʦʜʥʦʯʘʩ 

ʚʦʥʠ ʩʪʚʦʨʶʶʪʴ ʫʤʦʚʠ ʜʣʷ ʧʦʩʪʽʡʥʦʛʦ ʩʦʮʽʘʣʴʥʦʛʦ ʧʦʨʽʚʥʷʥʥʷ, ʦʪʨʠʤʘʥʥʷ 

ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ ʟʢʫ ʪʘ ʬʦʨʤʫʚʘʥʥʷ çʮʠʬʨʦʚʦʾ ʽʜʝʥʪʠʯʥʦʩʪʽè, ̫ʢʘ ʤʦʞʝ 

ʚʽʜʨʽʟʥʷʪʠʩʷ ʚʽʜ ʨʝʘʣʴʥʦʛʦ çʗè. ɿʘʟʥʘʯʝʥʘ ʦʨʽʻʥʪʘʮʽʷ ʥʘ ʽʜʝʘʣʽʟʦʚʘʥʽ ʦʙʨʘʟʠ, 



493 

ʤʦʞʝ ʟʫʤʦʚʣʶʚʘʪʠ ʟʤʽʥʫ ʧʨʦ ʥʦʨʤʠ ʫʩʧʽʰʥʦʩʪʽ, ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʪʘ ʩʦʮʽʘʣʴʥʦʛʦ 

ʩʪʘʪʫʩʫ, ʚʧʣʠʚʘʶʯʠ ʥʘ ʩʘʤʦʩʧʨʠʡʥʷʪʪʷ ʦʩʦʙʠʩʪʦʩʪʽ [4]. 

ʆʩʦʙʣʠʚʦ ʟʥʘʯʫʱʠʤ ʻ ʚʧʣʠʚ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ ʥʘ ʤʦʣʦʜʴ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʚ 

ʮʴʦʤʫ ʚʽʮʽ ʘʢʪʠʚʥʦ ʬʦʨʤʫʻʪʴʩʷ çʗ-ʢʦʥʮʝʧʮʽʷè ʪʘ ʩʘʤʦʦʮʽʥʢʘ. ʉʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ 

ʩʪʘʶʪʴ ʧʨʦʩʪʦʨʦʤ, ʜʝ ʤʦʣʦʜʘ ʣʶʜʠʥʘ ʦʪʨʠʤʫʻ ʟʚʦʨʦʪʥʠʡ ʟʚô̫ ʟʦʢ, ʢʦʥʩʪʨʫʶʻ 

ʚʣʘʩʥʠʡ ʦʙʨʘʟ ʽ ʚʠʟʥʘʯʘʻ ʩʚʦʶ ʟʥʘʯʫʱʽʩʪʴ ʯʝʨʝʟ ʨʝʘʢʮʽʾ ʽʥʰʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʇʩʠʭʦʣʦʛʽʯʥʠʡ ʚʧʣʠʚ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ ʨʝʘʣʽʟʫʻʪʴʩʷ ʯʝʨʝʟ ʢʽʣʴʢʘ 

ʢʣʶʯʦʚʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʘ ʩʘʤʝ; ʩʦʮʽʘʣʴʥʝ ʧʦʨʽʚʥʷʥʥʷ, ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ 

ʦʥʣʘʡʥ-ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ ʟʢʫ, ʩʘʤʦʧʨʝʟʝʥʪʘʮʽʶ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʩʦʮʽʘʣʴʥʦʾ 

ʽʜʝʥʪʠʯʥʦʩʪʽ. ɺʠʩʭʽʜʥʽ ʩʦʮʽʘʣʴʥʽ ʧʦʨʽʚʥʷʥʥʷ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʮʠʬʨʦʚʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʯʘʩʪʦ ʩʧʨʠʷʶʪʴ ʟʥʠʞʝʥʥʶ ʩʘʤʦʦʮʽʥʢʠ ʪʘ ʧʽʜʚʠʱʝʥʥʶ 

ʪʨʠʚʦʞʥʦʩʪʽ. ɺʦʜʥʦʯʘʩ ʫʯʘʩʪʴ ʫ ʩʧʽʣʴʥʦʪʘʭ ʤʦʞʝ ʧʽʜʪʨʠʤʫʚʘʪʠ ʚʽʜʯʫʪʪʷ 

ʧʨʠʥʘʣʝʞʥʦʩʪʽ ʪʘ ʧʦʟʠʪʠʚʥʝ ʩʘʤʦʩʧʨʠʡʥʷʪʪʷ (ʪʝʦʨʽʷ ʩʦʮʽʘʣʴʥʦʾ ʽʜʝʥʪʠʯʥʦʩʪʽ 

ɻ. ʊʘʜʞʬʝʣʘ) [5]. 

ʉʫʯʘʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʩʚʽʜʯʫʶʪʴ ʧʦʜʚʽʡʥʠʡ ʭʘʨʘʢʪʝʨ ʚʧʣʠʚʫ ʩʦʮʽʘʣʴʥʠʭ 

ʤʝʨʝʞ, ʪʦʙʪʦ ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʚʦʥʠ ʩʧʨʠʷʶʪʴ ʩʘʤʦʚʠʨʘʞʝʥʥʶ, ʩʦʮʽʘʣʴʥʽʡ 

ʧʽʜʪʨʠʤʮʽ ʪʘ ʨʦʟʚʠʪʢʫ, ʟ ʽʥʰʦʛʦ ï ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʟʘʣʝʞʥʽʩʪʴ, ʪʨʠʚʦʞʥʽʩʪʴ ʽ 

ʥʝʩʪʽʡʢʽʩʪʴ ʩʘʤʦʦʮʽʥʢʠ. ʇʨʠ ʮʴʦʤʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʽ ʭʘʨʘʢʪʝʨ ʚʧʣʠʚʫ ʟʘʣʝʞʘʪʴ ʥʝ 

ʩʪʽʣʴʢʠ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʩʢʽʣʴʢʠ ʚʽʜ ʤʦʪʠʚʘʮʽʾ, ʟʤʽʩʪʫ ʚʟʘʻʤʦʜʽʾ ʪʘ 

ʨʽʚʥʷ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘ [6; 7; 8]. 

ɼʣʷ ʜʝʪʘʣʴʥʽʰʦʛʦ ʚʠʚʯʝʥʥʷ ʮʽʻʾ ʪʝʤʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʝʤʧʽʨʠʯʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ ʥʘ ʩʘʤʦʦʮʽʥʢʫ ʤʦʣʦʜʽ ʚʽʢʦʤ 17-25 ʨʦʢʽʚ. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʚʟʷʣʠ ʫʯʘʩʪʴ 35 ʦʩʽʙ, ʜʝ 21 ʞʽʥʢʘ (60%) ʪʘ 14 ʯʦʣʦʚʽʢʽʚ (40%). 

ɼʣʷ ʦʮʽʥʢʠ ʨʽʚʥʷ ʩʘʤʦʦʮʽʥʢʠ ʚʠʢʦʨʠʩʪʘʥʦ ʰʢʘʣʫ ʄ. ʈʦʟʝʥʙʝʨʛʘ ï 

ʚʘʣʽʜʥʠʡ ʦʧʠʪʫʚʘʣʴʥʠʢ, ʱʦ ʚʠʤʽʨʶʻ ʟʘʛʘʣʴʥʝ ʩʪʘʚʣʝʥʥʷ ʣʶʜʠʥʠ ʜʦ ʩʝʙʝ. 

ʄʝʪʦʜʠʢʘ ʤʽʩʪʠʪʴ 10 ʪʚʝʨʜʞʝʥʴ ʽʟ 4-ʙʘʣʴʥʦʶ ʰʢʘʣʦʶ ʦʮʽʥʶʚʘʥʥʷ. ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʪʨʠ ʨʽʚʥʽ ʩʘʤʦʦʮʽʥʢʠ, ʘ ʩʘʤʝ ʟʘʥʠʞʝʥʘ (0-10 ʙʘʣʽʚ), 

ʘʜʝʢʚʘʪʥʘ (11-20), ʟʘʚʠʱʝʥʘ (21-30). 

ʊʘʢʦʞ ʟʘʩʪʦʩʦʚʘʥʦ ʘʚʪʦʨʩʴʢʠʡ ʦʧʠʪʫʚʘʣʴʥʠʢ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʚ 

ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ (10 ʪʚʝʨʜʞʝʥʴ, ʜʝ ʰʢʘʣʘ 1-5 ʙʘʣʽʚ). ɿʘʛʘʣʴʥʠʡ ʙʘʣ (10-50) 
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ʽʥʪʝʨʧʨʝʪʫʻʪʴʩʷ ʷʢ ʥʠʟʴʢʠʡ (10-24), ʩʝʨʝʜʥʽʡ (25-37) ʘʙʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʘʢʪʠʚʥʦʩʪʽ (38-50). ʆʧʠʪʫʚʘʣʴʥʠʢ ʥʝ ʻ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʤ, ʪʦʤʫ ʨʝʟʫʣʴʪʘʪʠ 

ʘʥʘʣʽʟʫʚʘʣʠʩʷ ʨʘʟʦʤ ʽʟ ʰʢʘʣʦʶ ʈʦʟʝʥʙʝʨʛʘ. 

ʈʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ, ʱʦ 43% ʨʝʩʧʦʥʜʝʥʪʽʚ ʤʘʶʪʴ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ 

ʘʢʪʠʚʥʦʩʪʽ ʚ ʩʦʮʤʝʨʝʞʘʭ, 40% ï ʚʠʩʦʢʠʡ, 17% ï ʥʠʟʴʢʠʡ. ɹʽʣʴʰʽʩʪʴ ʤʦʣʦʜʽ 

ʘʢʪʠʚʥʦ ʢʦʨʠʩʪʫʻʪʴʩʷ ʩʦʮʤʝʨʝʞʘʤʠ, ʭʦʯʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʜʨʽʟʥʷʻʪʴʩʷ. 

ʑʦʜʦ ʩʘʤʦʦʮʽʥʢʠ, ʪʦ 60% ʫʯʘʩʥʠʢʽʚ ʤʘʶʪʴ ʟʘʚʠʱʝʥʠʡ ʨʽʚʝʥʴ, 34% ï 

ʘʜʝʢʚʘʪʥʠʡ, 6% ï ʟʘʥʠʞʝʥʠʡ. ʆʜʥʘʢ ʫ ʚʠʙʽʨʮʽ ʧʝʨʝʚʘʞʘʻ ʧʦʟʠʪʠʚʥʝ ʩʪʘʚʣʝʥʥʷ 

ʜʦ ʩʝʙʝ. ʆʢʨʝʤʦ ʥʘʚʝʜʝʥʦ ʦʧʠʩʦʚʫ ʩʪʘʪʠʩʪʠʢʫ ʜʘʥʠʭ ʟʘ ʜʚʦʤʘ ʦʧʠʪʫʚʘʣʴʥʠʢʘʤʠ 

ʫ (ʜʠʚ. ʊʘʙʣ. 1). 

ʊʘʙʣʠʮʷ 1 

ʆʧʠʩʦʚʘ ʩʪʘʪʠʩʪʠʢʘ ʜʘʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ʉʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʘʢʪʠʚʥʦʩʪʽ ʩʪʘʥʦʚʠʪʴ 35 ʙʘʣʽʚ, ʽʟ ʚʠʩʦʢʦʶ 

ʚʘʨʽʘʪʠʚʥʽʩʪʶ (8,36), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʨʽʟʥʠʡ ʨʽʚʝʥʴ ʟʘʣʫʯʝʥʦʩʪʽ. ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ ʩʘʤʦʦʮʽʥʢʠ ʩʪʘʥʦʚʠʪʴ 20 ʙʘʣʽʚ (ʘʜʝʢʚʘʪʥʠʡ ʨʽʚʝʥʴ), ʽʟ ʧʦʤʽʨʥʦʶ 

ʚʘʨʽʘʪʠʚʥʽʩʪʶ (5,10), ʱʦ ʚʢʘʟʫʻ ʥʘ ʚʽʜʥʦʩʥʫ ʦʜʥʦʨʽʜʥʽʩʪʴ ʚʠʙʽʨʢʠ. 

ʊʘʢʦʞ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ t-ʪʝʩʪ ʜʣʷ ʥʝʟʘʣʝʞʥʠʭ ʚʠʙʽʨʦʢ, ʷʢʠʡ ʧʦʢʘʟʘʚ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʛʝʥʜʝʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʣʠʰʝ ʱʦʜʦ ʘʢʪʠʚʥʦʩʪʽ ʚ ʩʦʮʤʝʨʝʞʘʭ 

(p<.001), ʪʦʜʽ ʷʢ ʩʘʤʦʦʮʽʥʢʘ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʤʽʞ ʯʦʣʦʚʽʢʘʤʠ ʪʘ ʞʽʥʢʘʤʠ 

(p=0.481) (ʜʠʚ. ʊʘʙʣ. 2). 

ʊʘʙʣʠʮʷ 2 

ʈʝʟʫʣʴʪʘʪʠ ʊ-ʪʝʩʪʫ ʥʝʟʘʣʝʞʥʠʭ ʚʠʙʽʨʦʢ 

 

ɿʤʽʥʥʘʂʽʣʴʢʽʩʪʴ
ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ

ʉʪʘʥʜʘʨʪʥʝ 

ʚʽʜʭʠʣʝʥʥʷ
ʄʝʜʽʘʥʘʄʽʥʽʤʫʤʄʘʢʩʠʤʫʤ

ɸʢʪʠʚʥʽʩʪʴ ʫ 

ʩʦʮʽʘʣʴʥʠʭ 

ʤʝʨʝʞʘʭ

35 35.0 8.36 35 22 50

ʉʘʤʦʦʮʽʥʢʘ35 20.0 5.10 21 8 27

ɿʤʽʥʥʘ ʉʪʘʪʠʩʪʠʢʘ
df (ʩʪʫʧʝʥʽʚ 

ʩʚʦʙʦʜʠ)
ʨ-ʟʥʘʯʝʥʥʷ

ɸʢʪʠʚʥʽʩʪʴ ʫ 

ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ
3.941 33.0 <.001

ʉʘʤʦʦʮʽʥʢʘ-0.712 33.0 0.481
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ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ (ʇʽʨʩʦʥʘ r=-0,300; ʉʧʽʨʤʝʥʘ ɟ=-0,308) ʚʠʷʚʠʚ 

ʩʣʘʙʢʠʡ ʥʝʛʘʪʠʚʥʠʡ ʟʚô̫ ʟʦʢ ʤʽʞ ʘʢʪʠʚʥʽʩʪʶ ʚ ʩʦʮʤʝʨʝʞʘʭ ʽ ʩʘʤʦʦʮʽʥʢʦʶ, ʪʦʙʪʦ 

ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʘʢʪʠʚʥʦʩʪʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʥʠʞʝʥʥʷ ʩʘʤʦʦʮʽʥʢʠ. 

ʇʨʦʪʝ ʮʝʡ ʟʚô̫ ʟʦʢ ʥʝ ʻ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʤ (p>0.05), ʪʦʤʫ ʥʝ ʜʦʟʚʦʣʷʻ ʨʦʙʠʪʠ 

ʜʦʩʪʦʚʽʨʥʽ ʚʠʩʥʦʚʢʠ (ʜʠʚ. ʊʘʙʣ. 3; ʊʘʙʣ. 4). 

ʊʘʙʣʠʮʷ 3 

ʂʦʨʝʣʷʮʽʡʥʘ ʤʘʪʨʠʮʷ ʇʽʨʩʦʥʘ 

 

ʊʘʙʣʠʮʷ 4 

ʂʦʨʝʣʷʮʽʡʥʘ ʤʘʪʨʠʮʷ ʉʧʽʨʤʝʥʘ 

 

 

ɿʘʛʘʣʦʤ, ʘʢʪʠʚʥʽʩʪʴ ʫ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʻ ʙʽʣʴʰ ʚʘʨʽʘʪʠʚʥʦʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ, ʪʦʜʽ ʷʢ ʩʘʤʦʦʮʽʥʢʘ ï ʙʽʣʴʰ ʩʪʘʙʽʣʴʥʦʶ, ʪʦʤʫ ʚʠʷʚʣʝʥʘ 

ʪʝʥʜʝʥʮʽʷ ʜʦ ʾʭ ʚʟʘʻʤʦʟʚô̫ ʟʢʫ ʧʦʪʨʝʙʫʻ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ɺʠʩʥʦʚʦʢ. ʊʝʦʨʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ʚʠʩʪʫʧʘʶʪʴ 

ʟʥʘʯʫʱʠʤ ʯʠʥʥʠʢʦʤ ʚʧʣʠʚʫ ʥʘ ʩʘʤʦʦʮʽʥʢʫ ʯʝʨʝʟ ʤʝʭʘʥʽʟʤʠ ʩʦʮʽʘʣʴʥʦʛʦ 

ʧʦʨʽʚʥʷʥʥʷ, ʦʥʣʘʡʥ-ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ ʟʢʫ, ʩʘʤʦʧʨʝʟʝʥʪʘʮʽʾ ʪʘ ʬʦʨʤʫʚʘʥʥʷ 

ʮʠʬʨʦʚʦʾ ʽʜʝʥʪʠʯʥʦʩʪʽ. ɰʭʥʽʡ ʚʧʣʠʚ ʤʦʞʝ ʙʫʪʠ ʷʢ ʧʽʜʪʨʠʤʫʚʘʣʴʥʠʤ, ʪʘʢ ʽ 

ʜʝʩʪʘʙʽʣʽʟʫʶʯʠʤ. 

ɿʤʽʥʥʘ ʇʘʨʘʤʝʪʨʠ
ɸʢʪʠʚʥʽʩʪʴ ʫ 

ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ
ʉʘʤʦʦʮʽʥʢʘ

r ʇʽʨʩʦʥʘ -

df (ʩʪʫʧʝʥʽʚ 

ʩʚʦʙʦʜʠ)
-

p-ʟʥʘʯʝʥʥʷ -

r ʇʽʨʩʦʥʘ -0.300 -

df (ʩʪʫʧʝʥʽʚ 

ʩʚʦʙʦʜʠ)
33 -

p-ʟʥʘʯʝʥʥʷ 0.080 -

ɸʢʪʠʚʥʽʩʪʴ ʫ 

ʩʦʮʽʘʣʴʥʠʭ 

ʤʝʨʝʞʘʭ

ʉʘʤʦʦʮʽʥʢʘ

ɿʤʽʥʥʘ ʇʘʨʘʤʝʪʨʠ
ɸʢʪʠʚʥʽʩʪʴ ʫ 

ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ
ʉʘʤʦʦʮʽʥʢʘ

ʉʧʽʨʤʝʥ p(rho)-

df (ʩʪʫʧʝʥʽʚ 

ʩʚʦʙʦʜʠ)
-

p-ʟʥʘʯʝʥʥʷ -

ʉʧʽʨʤʝʥ p(rho)-0.308 -

df (ʩʪʫʧʝʥʽʚ 

ʩʚʦʙʦʜʠ)
33 -

p-ʟʥʘʯʝʥʥʷ 0.072 -

ɸʢʪʠʚʥʽʩʪʴ ʫ 

ʩʦʮʽʘʣʴʥʠʭ 

ʤʝʨʝʞʘʭ

ʉʘʤʦʦʮʽʥʢʘ
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ʅʘʪʦʤʽʩʪʴ, ʝʤʧʽʨʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ (n=35) ʟʘʩʚʽʜʯʠʣʦ, ʱʦ ʙʽʣʴʰʽʩʪʴ 

ʨʝʩʧʦʥʜʝʥʪʽʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʩʝʨʝʜʥʽʤ ʘʙʦ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʘʢʪʠʚʥʦʩʪʽ ʚ 

ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʪʘ ʤʘʶʪʴ ʧʝʨʝʚʘʞʥʦ ʘʜʝʢʚʘʪʥʫ ʘʙʦ ʟʘʚʠʱʝʥʫ ʩʘʤʦʦʮʽʥʢʫ. 

ʇʨʦʪʝ ʚʠʷʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʛʝʥʜʝʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʨʽʚʥʽ ʮʠʬʨʦʚʦʾ 

ʘʢʪʠʚʥʦʩʪʽ, ʪʦʜʽ ʷʢ ʨʽʚʝʥʴ ʩʘʤʦʦʮʽʥʢʠ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʤʽʞ ʛʨʫʧʘʤʠ. 

ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʚʠʷʚʠʚ ʩʣʘʙʢʠʡ ʥʝʛʘʪʠʚʥʠʡ ʟʚô̫ ʟʦʢ ʤʽʞ ʘʢʪʠʚʥʽʩʪʶ ʫ 

ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʽ ʩʘʤʦʦʮʽʥʢʦʶ, ʪʘ ʚʩʝ ʞ ʚʽʥ ʥʝ ʻ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʤ. ʎʝ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʧʽʜʪʚʝʨʜʞʝʥʦʛʦ ʧʨʷʤʦʛʦ ʟʚô̫ ʟʢʫ ʪʘ ʚʢʘʟʫʻ ʥʘ 

ʙʘʛʘʪʦʬʘʢʪʦʨʥʽʩʪʴ ʜʘʥʦʛʦ ʬʝʥʦʤʝʥʫ. 

ʆʪʞʝ, ʨʝʟʫʣʴʪʘʪʠ ʯʘʩʪʢʦʚʦ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʧʨʠʧʫʱʝʥʥʷ ʧʨʦ ʤʦʞʣʠʚʠʡ 

ʚʧʣʠʚ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ ʥʘ ʩʘʤʦʦʮʽʥʢʫ, ʦʜʥʘʢ ʮʝʡ 

ʚʧʣʠʚ ʻ ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʤ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʽʥʜʠʚʽʜʫʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʘ ʢʦʥʪʝʢʩʪʫ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɺʦʜʥʦʯʘʩ, ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʥʝʦʙʭʽʜʥʦʩʪʽ ʨʦʟʚʠʪʢʫ ʤʝʜʽʘʛʨʘʤʦʪʥʦʩʪʽ, ʬʦʨʤʫʚʘʥʥʷ 

ʥʘʚʠʯʦʢ ʫʩʚʽʜʦʤʣʝʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʩʦʮʽʘʣʴʥʠʤʠ ʤʝʨʝʞʘʤʠ ʪʘ ʧʽʜʪʨʠʤʢʠ 

ʘʜʝʢʚʘʪʥʦʾ ʩʘʤʦʦʮʽʥʢʠ ʤʦʣʦʜʽ. ɸ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴ 

ʜʦʮʽʣʴʥʽʩʪʴ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʧʣʠʚʫ ʮʠʬʨʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ 

ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʨʦʟʚʠʪʦʢ ʦʩʦʙʠʩʪʦʩʪʽ. 
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ʋɼʂ 159.9:316.6 

ɺʇʃʀɺ ʇʉʀʍʆʃʆɻɸ ʅɸ ʇʉʀʍʆʃʆɻɯʏʅʋ ɸɼɸʇʊʀɺʅɯʉʊʔ ɯ 

ɿɼɸʊʅɯʉʊʔ ɺɯʁʉʔʂʆɺʀʍ ɼʆ ʉɸʄʆʆʈɻɸʅɯɿɸʎɯɰ 

 

ʑʝʨʙʘʢʦʚʘ ɯʨʠʥʘ ʄʠʢʦʣʘʾʚʥʘ, 

ʜʦʮʝʥʪ, ʢʘʥʜʠʜʘʪ ʬʽʣʦʩʦʬʩʴʢʠʭ ʥʘʫʢ, 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʧʩʠʭʦʣʦʛʽʾ, ʧʦʣʽʪʦʣʦʛʽʾ 

ʪʘ ʩʦʮʽʦʢʫʣʴʪʫʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʇʽʜʧʫʨʥʘ ɻʘʥʥʘ ʆʣʝʢʩʘʥʜʨʽʚʥʘ, 

ʟʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɸʥʦʪʘʮʽʷ. ʋ ʩʪʘʪʪʽ ʚʠʩʚʽʪʣʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʪʝʦʨʝʪʠʯʥʦʛʦ ʪʘ ʝʤʧʽʨʠʯʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʩʠʭʦʣʦʛʘ ʫ ʚʽʡʩʴʢʦʚʽʡ ʯʘʩʪʠʥʽ ɿʉʋ, ʘ ʩʘʤʝ 

ʚʧʣʠʚʫ ʧʩʠʭʦʣʦʛʘ ʥʘ ʧʩʠʭʦʣʦʛʽʯʥʫ ʘʜʘʧʪʠʚʥʽʩʪʴ ʽ ʟʜʘʪʥʽʩʪʴ ʚʽʡʩʴʢʦʚʠʭ ʜʦ 

ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʘʜʘʧʪʘʮʽʷ, ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʷ, ʩʪʨʝʩ, ʩʪʨʝʩʦʩʪʽʡʢʽʩʪʴ, 

ʧʨʦʬʽʣʘʢʪʠʢʘ ʇʊʉʈ, ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʢʣʽʤʘʪ. 

 

ɺ ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ ʚʠʚʯʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʧʩʠʭʦʣʦʛʘ ʫ ʚʽʡʩʴʢʦʚʽʡ ʯʘʩʪʠʥʽ ʻ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʠʤ. 

ʆʩʥʦʚʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʩʠʭʦʣʦʛʘ ʫ ʚʽʡʩʴʢʦʚʽʡ ʯʘʩʪʠʥʽ 

ɿʉʋ ʻ: ʤʦʥʽʪʦʨʠʥʛ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʦʩʦʙʦʚʦʛʦ ʩʢʣʘʜʫ ʪʘ ʚʠʷʚʣʝʥʥʷ ʦʩʽʙ, 

ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʧʝʨʰʦʯʝʨʛʦʚʦʾ ʫʚʘʛʠ; ʧʩʠʭʦʣʦʛʽʯʥʘ ʧʽʜʪʨʠʤʢʘ 

ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ ʫ ʛʦʩʪʨʠʭ ʽ ʭʨʦʥʽʯʥʠʭ ʩʪʨʝʩʦʚʠʭ ʩʪʘʥʘʭ, ʧʨʦʬʽʣʘʢʪʠʢʘ 

ʇʊʉʈ; ʽʥʜʠʚʽʜʫʘʣʴʥʝ ʢʦʥʩʫʣʴʪʫʚʘʥʥʷ ʟʘ ʟʘʧʠʪʘʤʠ ʦʩʦʙʦʚʦʛʦ ʩʢʣʘʜʫ ʪʘ 

ʢʦʤʘʥʜʫʚʘʥʥʷ; ʧʨʦʚʝʜʝʥʥʷ ʛʨʫʧʦʚʠʭ ʟʘʭʦʜʽʚ (ʪʨʝʥʽʥʛʠ, ʙʝʩʽʜʠ) ʟ ʘʢʪʫʘʣʴʥʦʾ 

ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʧʨʦʙʣʝʤʘʪʠʢʠ; ʨʦʟʨʦʙʢʘ ʪʘ ʧʦʰʠʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʧʨʦʩʚʽʪʥʠʮʴʢʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʘʜʘʧʪʦʚʘʥʠʭ ʜʦ ʧʦʣʴʦʚʠʭ ʫʤʦʚ; ʧʽʜʛʦʪʦʚʢʘ 

ʦʩʦʙʦʚʦʛʦ ʩʢʣʘʜʫ ʜʦ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʪʨʫʜʥʦʱʽʚ ʙʦʡʦʚʠʭ ʫʤʦʚ; ʚʟʘʻʤʦʜʽʷ ʟ 

ʢʦʤʘʥʜʫʚʘʥʥʷʤ ʱʦʜʦ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʢʣʽʤʘʪʫ ʫ ʧʽʜʨʦʟʜʽʣʽ ʪʘ ʚʠʷʚʣʝʥʥʷ ʦʩʽʙ 
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ʛʨʫʧʠ ʨʠʟʠʢʫ. 

ɽʤʧʽʨʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʩʠʭʦʣʦʛʘ ʧʨʦʚʦʜʠʣʦʩʷ ʥʘ 

ʙʘʟʽ ʦʜʥʽʻʾ ʟ ʚʽʡʩʴʢʦʚʠʭ ʯʘʩʪʠʥ ɿʉʋ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʚʟʷʣʠ ʫʯʘʩʪʴ 50 

ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ ʚʽʡʩʴʢʦʚʦʾ ʯʘʩʪʠʥʠ. ɺʠʙʽʨʢʘ ʦʭʦʧʠʣʘ ʨʽʟʥʽ ʢʘʪʝʛʦʨʽʡ 

ʦʩʦʙʦʚʦʛʦ ʩʢʣʘʜʫ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʦʪʨʠʤʘʪʠ ʙʘʛʘʪʦʨʽʚʥʝʚʫ ʢʘʨʪʠʥʫ 

ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʧʽʜʨʦʟʜʽʣʫ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï ʦʪʨʠʤʘʪʠ ʜʦʩʪʦʚʽʨʥʽ ʜʘʥʽ ʧʨʦ ʘʢʪʫʘʣʴʥʠʡ 

ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʦʩʦʙʦʚʦʛʦ ʩʢʣʘʜʫ ʚʽʡʩʴʢʦʚʦʾ ʯʘʩʪʠʥʠ, ʚʠʷʚʠʪʠ ʧʦʪʨʝʙʠ ʫ 

ʧʩʠʭʦʣʦʛʽʯʥʽʡ ʧʽʜʪʨʠʤʮʽ ʪʘ ʥʘʚʯʘʥʥʽ, ʘ ʪʘʢʦʞ ʩʬʦʨʤʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʫ ʦʩʥʦʚʫ 

ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʽʜʨʦʟʜʽʣʫ. 

ɿʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ:  ʦʮʽʥʠʪʠ ʨʽʚʝʥʴ ʚʠʨʘʞʝʥʦʩʪʽ ʦʩʥʦʚʥʠʭ 

ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ ï ʩʪʨʝʩʫ, ʪʨʠʚʦʛʠ, ʧʦʨʫʰʝʥʴ ʩʥʫ, ʭʨʦʥʽʯʥʦʾ ʚʪʦʤʠ, 

ʚʽʜʯʫʞʝʥʦʩʪʽ ʪʘ ʪʨʫʜʥʦʱʽʚ ʽʟ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʫʚʘʛʠ; ʚʠʟʥʘʯʠʪʠ ʜʞʝʨʝʣʘ 

ʧʽʜʪʨʠʤʢʠ, ʜʦ ʷʢʠʭ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽ ʟʚʝʨʪʘʶʪʴʩʷ ʘʙʦ ʛʦʪʦʚʽ ʟʚʝʨʪʘʪʠʩʴ; 

ʚʠʷʚʠʪʠ ʥʘʡʙʽʣʴʰ ʧʨʠʡʥʷʪʥʽ ʬʦʨʤʠ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʧʽʜʪʨʠʤʢʠ ʪʘ ʥʘʚʯʘʥʥʷ; 

ʟô̫ ʩʫʚʘʪʠ ʪʝʤʘʪʠʯʥʽ ʧʨʽʦʨʠʪʝʪʠ ʫ ʩʬʝʨʽ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʥʘʚʯʘʥʥʷ; ʜʦʩʣʽʜʠʪʠ 

ʙʘʨô̒ ʨʠ ʟʚʝʨʥʝʥʥʷ ʧʦ ʜʦʧʦʤʦʛʫ ʪʘ ʟʽʙʨʘʪʠ ʧʨʦʧʦʟʠʮʽʾ ʱʦʜʦ ʾʭ ʧʦʜʦʣʘʥʥʷ. 

ʄʝʪʦʜ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ ï ʘʥʦʥʽʤʥʝ ʧʠʩʴʤʦʚʝ ʘʥʢʝʪʫʚʘʥʥʷ. ɸʚʪʦʨʩʴʢʠʡ 

ʦʧʠʪʫʚʘʣʴʥʠʢ ʙʫʚ ʨʝʘʣʽʟʦʚʘʥʠʡ ʚ ʧʘʧʝʨʦʚʦʤʫ ʚʠʛʣʷʜʽ ʜʣʷ ʟʨʫʯʥʦʩʪʽ ʽ 

ʟʨʦʟʫʤʽʣʦʩʪʽ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʷʤʠ. 

ɿʘ ʧʽʜʩʫʤʢʘʤʠ ʘʥʢʝʪʫʚʘʥʥʷ ʦʪʨʠʤʘʥʦ ʢʦʤʧʣʝʢʩʥʽ ʝʤʧʽʨʠʯʥʽ ʜʘʥʽ, ʱʦ 

ʦʭʦʧʣʶʶʪʴ ʨʽʟʥʽ ʘʩʧʝʢʪʠ. ʅʘʧʨʠʢʣʘʜ: ʜʘʥʽ ʧʨʦ ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʦʩʦʙʦʚʦʛʦ 

ʩʢʣʘʜʫ. ɿʚʝʨʥʽʤʦ ʫʚʘʛʫ ʥʘ ʧʠʪʘʥʥʷ, ʱʦ ʧʨʦʧʦʥʫʚʘʣʦ ʨʝʩʧʦʥʜʝʥʪʘʤ ʦʮʽʥʠʪʠ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʰʝʩʪʠ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ ʟʘ ʧô̫ ʪʠʙʘʣʴʥʦʶ ʰʢʘʣʦʶ: ʚʽʜ 1 

(çʟʦʚʩʽʤ ʥʝ ʚʽʜʯʫʚʘʶè) ʜʦ 5 (çʚʽʜʯʫʚʘʶ ʜʫʞʝ ʩʠʣʴʥʦè). ʈʝʟʫʣʴʪʘʪʠ ʚʧʦʨʷʜʢʦʚʘʥʦ 

ʟʘ ʩʧʘʜʘʥʥʷʤ ʩʝʨʝʜʥʴʦʛʦ ʙʘʣʫ (ʈʠʩ.1). 
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ʈʠʩ. 1. ʉʝʨʝʜʥʽʡ ʙʘʣ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ (ʧʠʪʘʥʥʷ 3, n=50) 

ɿô̫ ʩʦʚʘʥʦ, ʱʦ ʪʨʫʜʥʦʱʽ ʟʽ ʩʥʦʤ (4,58) ʤʘʶʪʴ 35 ʦʩʽʙ (70%), ʷʢʽ ʦʮʽʥʠʣʠ 

ʮʝʡ ʩʪʘʥ ʥʘ 5 ʙʘʣʽʚ (ʥʘʡʚʠʱʠʡ ʧʦʢʘʟʥʠʢ ʩʝʨʝʜ ʫʩʽʭ ʰʝʩʪʠ ʩʪʘʥʽʚ). ɿʚʝʨʥʽʤʦ 

ʫʚʘʛʫ, ʱʦ 35 ʦʩʽʙ, ʮʝ ʨʽʚʥʦ 70% ʦʩʦʙʦʚʦʛʦ ʩʢʣʘʜʫ, ʷʢʽ ʦʮʽʥʠʣʠ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʧʦʨʫʰʝʥʴ ʩʥʫ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʨʽʚʥʽ ï ʙʘʣ (5), ʱʝ 9 ʦʩʽʙ (18%) ï ʥʘ 4 ʙʘʣʠ 

(ʈʠʩ. 2). ʊʘʢʘ ʩʠʪʫʘʮʽʷ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ 88% ʦʩʦʙʦʚʦʛʦ ʩʢʣʘʜʫ 

ʤʘʶʪʴ ʚʠʨʘʞʝʥʽ ʘʙʦ ʜʫʞʝ ʚʠʨʘʞʝʥʽ ʧʨʦʙʣʝʤʠ ʟʽ ʩʥʦʤ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʪʽʣʴʢʠ 6 

ʦʩʽʙ (12%) ʚʽʜʟʥʘʯʠʣʠ ʮʝʡ ʩʪʘʥ ʥʘ ʨʽʚʥʽ 2ï3 ʙʘʣʽʚ, ʽ ʞʦʜʥʘ ʣʶʜʠʥʘ ʥʝ ʧʦʩʪʘʚʠʣʘ 

ʦʮʽʥʢʫ 1. 

 

ʈʠʩ. 2. ʈʦʟʧʦʜʽʣ ʚʽʜʧʦʚʽʜʝʡ ʟʘ ʰʢʘʣʦʶ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʦ ʢʦʞʥʦʤʫ ʩʪʘʥʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʠʣʠ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʜʞʝʨʝʣʘ ʧʽʜʪʨʠʤʢʠ ʪʘ 

ʧʨʠʡʥʷʪʥʽ ʬʦʨʤʠ ʜʦʧʦʤʦʛʠ. ʊʘʢ, ʥʘ ʧʠʪʘʥʥʷ ʜʦ ʢʦʛʦ ʙ ʟʚʝʨʥʫʚʩʷ 

ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʝʮʴ ʫ ʨʘʟʽ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʪʨʫʜʥʦʱʽʚ, ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʥʘʩʪʫʧʥʽ 

ʚʽʜʧʦʚʽʜʽ (ʈʠʩ.3). 
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ʈʠʩ. 3. ɼʞʝʨʝʣʘ ʧʽʜʪʨʠʤʢʠ, ʜʦ ʷʢʠʭ ʟʚʝʨʥʫʣʠʩʴ ʙʠ ʨʝʩʧʦʥʜʝʥʪʠ. 

 

ɿô̫ ʩʦʚʘʥʦ, ʱʦ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʤ ʜʞʝʨʝʣʦʤ ʧʽʜʪʨʠʤʢʠ ʜʣʷ ʚʽʡʩʴʢʦʚʠʭ ʻ 

ʪʦʚʘʨʠʰ ʧʦ ʩʣʫʞʙʽ ï 31 ʦʩʦʙʘ (62%). ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʮʝʡ ʨʝʟʫʣʴʪʘʪ ʻ 

ʟʘʢʦʥʦʤʽʨʥʠʤ ʽ ʚʽʜʦʙʨʘʞʘʻ ʛʣʠʙʦʢʫ ʩʧʝʮʠʬʽʢʫ ʙʦʡʦʚʦʛʦ ʙʨʘʪʩʪʚʘ: ʚ ʫʤʦʚʘʭ, ʜʝ 

ʧʦʨʫʯ ʧʦʩʪʽʡʥʦ ʧʝʨʝʙʫʚʘʶʪʴ ʦʜʥʘʢʦʚʽ ʣʶʜʠ ʟ ʦʜʥʘʢʦʚʠʤ ʜʦʩʚʽʜʦʤ, ʩʘʤʝ ʚʦʥʠ 

ʩʪʘʶʪʴ ʧʝʨʰʦʶ ʽ ʥʘʡʜʦʩʪʫʧʥʽʰʦʶ ʪʦʯʢʦʶ ʦʧʦʨʠ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʝʟʫʣʴʪʘʪʠ ʘʥʢʝʪʫʚʘʥʥʷ ʜʘʶʪʴ ʮʽʣʽʩʥʫ ʽ ʪʨʠʚʦʞʥʫ ʢʘʨʪʠʥʫ 

ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʦʩʦʙʦʚʦʛʦ ʩʢʣʘʜʫ ʚʽʡʩʴʢʦʚʦʾ ʯʘʩʪʠʥʠ, ʘʜʞʝ ʩʠʩʪʝʤʥʝ 

ʧʩʠʭʦʝʤʦʮʽʡʥʝ ʚʠʩʥʘʞʝʥʥʷ ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʫ 88-90% ʨʝʩʧʦʥʜʝʥʪʽʚ. ɺʦʜʥʦʯʘʩ 

ʜʘʥʽ ʤʽʩʪʷʪʴ ʚʠʨʘʟʥʠʡ ʨʝʩʫʨʩʥʠʡ ʧʦʪʝʥʮʽʘʣ ï 80% ʦʩʦʙʦʚʦʛʦ ʩʢʣʘʜʫ ʧʦʟʠʪʠʚʥʦ 

ʩʪʘʚʣʷʪʴʩʷ ʜʦ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʟʘʥʷʪʴ, ʘ 48% ʛʦʪʦʚʽ ʟʚʝʨʥʫʪʠʩʴ ʜʦ ʧʩʠʭʦʣʦʛʘ 

(ʧʦʧʨʠ ʢʫʣʴʪʫʨʥʽ ʙʘʨô̒ ʨʠ). ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʧʽʜʨʦʟʜʽʣ ʟʙʝʨʽʛʘʻ 

ʧʩʠʭʦʣʦʛʽʯʥʫ ʘʜʘʧʪʠʚʥʽʩʪʴ ʽ ʟʜʘʪʥʽʩʪʴ ʜʦ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ. 
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ʋɼʂ 159.923:004.738.5 

ɯʅʌʆʈʄɸʎɯʁʅɸ ɻɯɻɯɭʅɸ ɺ ʉʀʉʊɽʄɯ ʇɯɼʊʈʀʄɸʅʅʗ 

ʇʉʀʍʆʃʆɻɯʏʅʆɻʆ ɹʃɸɻʆʇʆʃʋʏʏʗ ʄʆʃʆɼɯ 

 

ʗʨʝʤʘ ʂʘʣʠʥʘ ɯʛʦʨʽʚʥʘ 

ʄʘʛʽʩʪʨʘʥʪʢʘ 

ʗʨʝʤʘ ʆʣʝʛ ʈʦʤʘʥʦʚʠʯ 

ʢ.ʝ.ʥ., ʜʦʮ. 

ʃʴʚʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ 

ʤ. ʃʴʚʽʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ʋ ʩʪʘʪʪʽ ʟʜʽʡʩʥʝʥʦ ʪʝʦʨʝʪʠʢʦ-ʘʥʘʣʽʪʠʯʥʠʡ ʘʥʘʣʽʟ ʨʦʣʽ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʛʽʛʽʻʥʠ ʚ ʩʠʩʪʝʤʽ ʧʽʜʪʨʠʤʘʥʥʷ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʯʷ 

ʤʦʣʦʜʽ. ʈʦʟʛʣʷʥʫʪʦ ʦʩʦʙʣʠʚʦʩʪʽ ʚʟʘʻʤʦʜʽʾ ʤʦʣʦʜʽ ʟ ʮʠʬʨʦʚʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʚ 

ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʾ ʮʠʬʨʦʚʽʟʘʮʽʾ ʩʫʩʧʽʣʴʩʪʚʘ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʦʩʥʦʚʥʽ ʧʩʠʭʦʣʦʛʽʯʥʽ 

ʨʠʟʠʢʠ, ʧʦʚôʷʟʘʥʽ ʟ ʽʥʬʦʨʤʘʮʽʡʥʠʤ ʧʝʨʝʥʘʩʠʯʝʥʥʷʤ, ʮʠʬʨʦʚʦʶ ʚʪʦʤʦʶ, 

ʽʥʬʦʨʤʘʮʽʡʥʦʶ ʪʨʠʚʦʞʥʽʩʪʶ ʪʘ ʥʘʜʤʽʨʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ. 

ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ ʬʝʥʦʤʝʥʘʤ doomscrolling, ʢʣʽʧʦʚʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ 

ʮʠʬʨʦʚʦʛʦ ʩʪʨʝʩʫ ʷʢ ʯʠʥʥʠʢʘʤ ʟʥʠʞʝʥʥʷ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʯʷ ʤʦʣʦʜʽ. 

ɺʠʟʥʘʯʝʥʦ ʦʩʥʦʚʥʽ ʥʘʚʠʯʢʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʛʽʛʽʻʥʠ, ʱʦ ʩʧʨʠʷʶʪʴ ʧʽʜʪʨʠʤʘʥʥʶ 

ʝʤʦʮʽʡʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ, ʢʦʛʥʽʪʠʚʥʦʛʦ ʨʝʩʫʨʩʫ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʢʦʤʬʦʨʪʫ 

ʦʩʦʙʠʩʪʦʩʪʽ ʚ ʫʤʦʚʘʭ ʧʦʩʪʽʡʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʚʧʣʠʚʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʽʥʬʦʨʤʘʮʽʡʥʘ ʛʽʛʽʻʥʘ, ʧʩʠʭʦʣʦʛʽʯʥʝ ʙʣʘʛʦʧʦʣʫʯʯʷ, 

ʤʦʣʦʜʴ, ʮʠʬʨʦʚʝ ʩʝʨʝʜʦʚʠʱʝ, ʮʠʬʨʦʚʠʡ ʩʪʨʝʩ, ʽʥʬʦʨʤʘʮʽʡʥʝ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ, 

ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ, ʮʠʬʨʦʚʘ ʚʪʦʤʘ. 

 

ʉʫʯʘʩʥʝ ʩʫʩʧʽʣʴʩʪʚʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʮʠʬʨʦʚʽʟʘʮʽʾ ʪʘ 

ʩʪʨʽʤʢʠʤ ʨʦʟʚʠʪʢʦʤ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɯʥʪʝʨʥʝʪ, ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ, 

ʮʠʬʨʦʚʽ ʧʣʘʪʬʦʨʤʠ ʪʘ ʤʝʩʝʥʜʞʝʨʠ ʩʪʘʣʠ ʥʝʚʽʜôʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ 

ʧʦʚʩʷʢʜʝʥʥʦʛʦ ʞʠʪʪʷ ʤʦʣʦʜʽ. ʎʠʬʨʦʚʝ ʩʝʨʝʜʦʚʠʱʝ ʬʦʨʤʫʻ ʥʦʚʽ ʩʧʦʩʦʙʠ 

ʢʦʤʫʥʽʢʘʮʽʾ, ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʥʘʚʯʘʥʥʷ ʪʘ ʩʦʮʽʘʣʴʥʦʾ ʚʟʘʻʤʦʜʽʾ. ɺʦʜʥʦʯʘʩ 
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ʧʦʩʪʽʡʥʘ ʚʢʣʶʯʝʥʽʩʪʴ ʫ ʮʠʬʨʦʚʠʡ ʧʨʦʩʪʽʨ ʩʪʚʦʨʶʻ ʥʠʟʢʫ ʧʩʠʭʦʣʦʛʽʯʥʠʭ 

ʨʠʟʠʢʽʚ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʽʥʬʦʨʤʘʮʽʡʥʠʤ ʧʝʨʝʥʘʩʠʯʝʥʥʷʤ, ʝʤʦʮʽʡʥʠʤ 

ʚʠʩʥʘʞʝʥʥʷʤ ʪʘ ʟʥʠʞʝʥʥʷʤ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʯʷ ʦʩʦʙʠʩʪʦʩʪʽ [1]. 

ʆʩʦʙʣʠʚʦ ʚʨʘʟʣʠʚʦʶ ʜʦ ʚʧʣʠʚʫ ʮʠʬʨʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʻ ʤʦʣʦʜʴ, 

ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʮʷ ʚʽʢʦʚʘ ʛʨʫʧʘ ʥʘʡʙʽʣʴʰ ʘʢʪʠʚʥʦ ʚʟʘʻʤʦʜʽʻ ʟ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ 

ʪʝʭʥʦʣʦʛʽʷʤʠ ʪʘ ʩʦʮʽʘʣʴʥʠʤʠ ʤʝʨʝʞʘʤʠ. ʉʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʧʨʘʢʪʠʢʠ ʬʦʨʤʫʶʪʴ 

ʥʦʚʽ ʦʩʦʙʣʠʚʦʩʪʽ ʩʧʨʠʡʥʷʪʪʷ ʽʥʬʦʨʤʘʮʽʾ, ʝʤʦʮʽʡʥʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʪʘ 

ʢʦʛʥʽʪʠʚʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʦʣʦʜʦʾ ʣʶʜʠʥʠ [2]. 

ɿʘ ʜʘʥʠʤʠ Digital 2024 Global Overview Report, ʩʝʨʝʜʥʽʡ ʢʦʨʠʩʪʫʚʘʯ 

ʽʥʪʝʨʥʝʪʫ ʧʨʦʚʦʜʠʪʴ ʦʥʣʘʡʥ ʧʨʠʙʣʠʟʥʦ 6 ʛʦʜʠʥ 40 ʭʚʠʣʠʥ ʱʦʜʝʥʥʦ, ʘ ʩʝʨʝʜʥʽʡ 

ʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 2 ʛʦʜʠʥ 23 ʭʚʠʣʠʥʠ ʥʘ 

ʜʦʙʫ [3]. ʆʩʦʙʠ ʚʽʢʦʤ 16ï24 ʨʦʢʠ ʧʨʦʚʦʜʷʪʴ ʚ ʽʥʪʝʨʥʝʪʽ ʚ ʩʝʨʝʜʥʴʦʤʫ ʧʦʥʘʜ 7 

ʛʦʜʠʥ ʱʦʜʥʷ, ʱʦ ʨʦʙʠʪʴ ʤʦʣʦʜʴ ʥʘʡʙʽʣʴʰ ʟʘʣʫʯʝʥʦʶ ʜʦ ʮʠʬʨʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʩʦʮʽʘʣʴʥʦʶ ʛʨʫʧʦʶ [4]. 

ʋ ʪʘʢʠʭ ʫʤʦʚʘʭ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʽʥʬʦʨʤʘʮʽʡʥʘ ʛʽʛʽʻʥʘ ʷʢ 

ʩʠʩʪʝʤʘ ʥʘʚʠʯʦʢ ʪʘ ʧʦʚʝʜʽʥʢʦʚʠʭ ʩʪʨʘʪʝʛʽʡ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʫʩʚʽʜʦʤʣʝʥʫ 

ʚʟʘʻʤʦʜʽʶ ʣʶʜʠʥʠ ʟ ʽʥʬʦʨʤʘʮʽʡʥʠʤ ʧʨʦʩʪʦʨʦʤ, ʨʝʛʫʣʷʮʽʶ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʧʽʜʪʨʠʤʘʥʥʷ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʯʷ. 

ʇʩʠʭʦʣʦʛʽʯʥʝ ʙʣʘʛʦʧʦʣʫʯʯʷ ʫ ʩʫʯʘʩʥʽʡ ʧʩʠʭʦʣʦʛʽʾ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ 

ʽʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ʧʩʠʭʽʯʥʦʛʦ ʟʜʦʨʦʚôʷ, ʱʦ ʦʭʦʧʣʶʻ ʝʤʦʮʽʡʥʠʡ ʢʦʤʬʦʨʪ, 

ʟʘʜʦʚʦʣʝʥʽʩʪʴ ʞʠʪʪʷʤ, ʧʦʟʠʪʠʚʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʩʦʙʠʩʪʦʩʪʽ ʪʘ ʟʜʘʪʥʽʩʪʴ ʜʦ 

ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ [5]. ɺʦʜʥʦʯʘʩ ʮʠʬʨʦʚʝ ʩʝʨʝʜʦʚʠʱʝ ʤʘʻ ʘʤʙʽʚʘʣʝʥʪʥʠʡ ʭʘʨʘʢʪʝʨ 

ʚʧʣʠʚʫ ʥʘ ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʤʦʣʦʜʽ. ɿ ʦʜʥʦʛʦ ʙʦʢʫ, ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ 

ʩʪʚʦʨʶʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʨʦʟʚʠʪʢʫ, ʥʘʚʯʘʥʥʷ, ʧʽʜʪʨʠʤʘʥʥʷ ʩʦʮʽʘʣʴʥʠʭ 

ʢʦʥʪʘʢʪʽʚ ʪʘ ʜʦʩʪʫʧʫ ʜʦ ʚʝʣʠʢʦʛʦ ʦʙʩʷʛʫ ʽʥʬʦʨʤʘʮʽʾ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʥʘʜʤʽʨʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʨʝʩʫʨʩʽʚ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʝʤʦʮʽʡʥʦʛʦ ʚʠʩʥʘʞʝʥʥʷ, 

ʪʨʠʚʦʞʥʦʩʪʽ, ʢʦʛʥʽʪʠʚʥʦʛʦ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʪʘ ʮʠʬʨʦʚʦʾ ʚʪʦʤʠ [6]. 

ʉʫʯʘʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʝʤʦʥʩʪʨʫʶʪʴ, ʱʦ ʥʘʜʤʽʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʝ ʟʽ ʟʥʠʞʝʥʥʷʤ ʩʘʤʦʦʮʽʥʢʠ, ʨʦʟʚʠʪʢʦʤ 

ʪʨʠʚʦʞʥʠʭ ʩʪʘʥʽʚ ʪʘ ʧʦʛʽʨʰʝʥʥʷʤ ʝʤʦʮʽʡʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʯʷ ʤʦʣʦʜʽ [7]. ɿʘ 
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ʜʘʥʠʤʠ Pew Research Center, ʤʘʡʞʝ ʧʦʣʦʚʠʥʘ ʧʽʜʣʽʪʢʽʚ ʚʚʘʞʘʶʪʴ, ʱʦ ʩʦʮʽʘʣʴʥʽ 

ʤʝʨʝʞʽ ʤʘʶʪʴ ʧʝʨʝʚʘʞʥʦ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʣʶʜʝʡ ʾʭʥʴʦʛʦ ʚʽʢʫ [8]. 

ʆʩʦʙʣʠʚʫ ʨʦʣʴ ʫ ʩʫʯʘʩʥʦʤʫ ʮʠʬʨʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʚʽʜʽʛʨʘʻ ʢʦʨʦʪʢʠʡ 

ʚʽʜʝʦʢʦʥʪʝʥʪ, ʷʢʠʡ ʬʦʨʤʫʻ ʫʤʦʚʠ ʧʦʩʪʽʡʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʪʠʤʫʣʶʚʘʥʥʷ. 

ɸʣʛʦʨʠʪʤʽʟʦʚʘʥʽ ʩʪʨʽʯʢʠ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ ʢʣʽʧʦʚʦʛʦ 

ʤʠʩʣʝʥʥʷ, ʟʥʠʞʝʥʥʶ ʢʦʥʮʝʥʪʨʘʮʽʾ ʫʚʘʛʠ ʪʘ ʝʤʦʮʽʡʥʦʤʫ ʚʠʩʥʘʞʝʥʥʶ 

ʦʩʦʙʠʩʪʦʩʪʽ [2]. 

ʆʜʥʠʤ ʽʟ ʧʦʰʠʨʝʥʠʭ ʷʚʠʱ ʩʫʯʘʩʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʻ 

doomscrolling ï ʙʝʟʧʝʨʝʨʚʥʠʡ ʧʝʨʝʛʣʷʜ ʥʝʛʘʪʠʚʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʢʦʥʪʝʥʪʫ. 

ɼʘʥʠʡ ʬʝʥʦʤʝʥ ʟʜʘʪʥʠʡ ʧʽʜʚʠʱʫʚʘʪʠ ʨʽʚʝʥʴ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʨʠʚʦʞʥʦʩʪʽ, 

ʝʤʦʮʽʡʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ ʤʦʣʦʜʽ [9]. 

ɺ ʫʤʦʚʘʭ ʧʦʩʪʽʡʥʦʾ ʮʠʬʨʦʚʦʾ ʚʟʘʻʤʦʜʽʾ ʤʦʣʦʜʴ ʩʪʠʢʘʻʪʴʩʷ ʟ ʥʠʟʢʦʶ 

ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʥʘʜʤʽʨʥʠʤ ʽʥʬʦʨʤʘʮʽʡʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ 

ʪʘ ʚʠʩʦʢʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʮʠʬʨʦʚʦʾ ʢʦʤʫʥʽʢʘʮʽʾ. 

ʊʘʙʣʠʮʷ 1 

ʉʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʪʝʥʜʝʥʮʽʾ ʪʘ ʾʭ ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʚʧʣʠʚ ʥʘ ʤʦʣʦʜʴ 

ʎʠʬʨʦʚʘ 

ʪʝʥʜʝʥʮʽʷ 
ʉʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ 

ʇʦʪʝʥʮʽʡʥʠʡ 

ʧʩʠʭʦʣʦʛʽʯʥʠʡ 

ʚʧʣʠʚ 

ʄʦʞʣʠʚʽ 

ʥʘʩʣʽʜʢʠ 

ʊʨʠʚʘʣʝ 

ʧʝʨʝʙʫʚʘʥʥʷ 

ʦʥʣʘʡʥ 

6 ʛʦʜ 40 ʭʚ 

ʱʦʜʝʥʥʦ [3] 

ʂʦʛʥʽʪʠʚʥʝ 

ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ 
ʎʠʬʨʦʚʘ ʚʪʦʤʘ 

ɸʢʪʠʚʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʦʮʤʝʨʝʞ 

2 ʛʦʜ 23 ʭʚ ʱʦʜʥʷ 

[3] 

ɯʥʬʦʨʤʘʮʽʡʥʝ 

ʧʝʨʝʥʘʩʠʯʝʥʥʷ 

ɽʤʦʮʽʡʥʝ 

ʚʠʩʥʘʞʝʥʥʷ 

ʄʘʡʞʝ ʧʦʩʪʽʡʥʘ 

ʦʥʣʘʡʥ-

ʧʨʠʩʫʪʥʽʩʪʴ 

ʤʦʣʦʜʽ 

ʧʦʥʘʜ 30 % 

ʧʽʜʣʽʪʢʽʚ ʦʥʣʘʡʥ 

ʤʘʡʞʝ ʧʦʩʪʽʡʥʦ 

[9] 

ɿʨʦʩʪʘʥʥʷ 

ʪʨʠʚʦʞʥʦʩʪʽ 

ʇʦʨʫʰʝʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʅʘʜʤʽʨʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʦʮʤʝʨʝʞ Gen Z 

ʧʦʥʘʜ 5 ʛʦʜ 

ʱʦʜʥʷ [10] 

ʌʦʨʤʫʚʘʥʥʷ 

ʮʠʬʨʦʚʦʾ 

ʟʘʣʝʞʥʦʩʪʽ 

ɿʥʠʞʝʥʥʷ 

ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ 

ʙʣʘʛʦʧʦʣʫʯʯʷ 

 

ʅʘʚʝʜʝʥʽ ʜʘʥʽ ʜʝʤʦʥʩʪʨʫʶʪʴ, ʱʦ ʩʫʯʘʩʥʝ ʮʠʬʨʦʚʝ ʩʝʨʝʜʦʚʠʱʝ ʩʪʚʦʨʶʻ 

ʫʤʦʚʠ ʜʣʷ ʧʦʩʪʽʡʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʪʠʤʫʣʶʚʘʥʥʷ ʤʦʣʦʜʽ, ʱʦ ʤʦʞʝ 
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ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʝʤʦʮʽʡʥʠʡ ʩʪʘʥ, ʢʦʛʥʽʪʠʚʥʽ ʧʨʦʮʝʩʠ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʝ 

ʙʣʘʛʦʧʦʣʫʯʯʷ ʦʩʦʙʠʩʪʦʩʪʽ. 

 

ʈʠʩ. 1. ɺʧʣʠʚ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʛʽʛʽʻʥʠ ʥʘ ʧʩʠʭʦʣʦʛʽʯʥʝ ʙʣʘʛʦʧʦʣʫʯʯʷ ʤʦʣʦʜʽ 

ʈʠʩʫʥʦʢ 1 ʜʝʤʦʥʩʪʨʫʻ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʛʽʛʽʻʥʠ ʥʘ 

ʧʩʠʭʦʣʦʛʽʯʥʝ ʙʣʘʛʦʧʦʣʫʯʯʷ ʤʦʣʦʜʽ ʰʣʷʭʦʤ ʧʦʩʣʽʜʦʚʥʦʛʦ ʟʤʝʥʰʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʮʠʬʨʦʚʦʛʦ ʩʪʨʝʩʫ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʝʤʦʮʽʡʥʦʾ 

ʩʪʘʙʽʣʴʥʦʩʪʽ. ɯʥʬʦʨʤʘʮʽʡʥʘ ʛʽʛʽʻʥʘ ʚʠʩʪʫʧʘʻ ʚʘʞʣʠʚʠʤ ʧʩʠʭʦʣʦʛʽʯʥʠʤ 

ʤʝʭʘʥʽʟʤʦʤ ʨʝʛʫʣʷʮʽʾ ʚʟʘʻʤʦʜʽʾ ʤʦʣʦʜʽ ʟ ʮʠʬʨʦʚʠʤ ʩʝʨʝʜʦʚʠʱʝʤ. ʋʩʚʽʜʦʤʣʝʥʠʡ 

ʢʦʥʪʨʦʣʴ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ ʪʘ ʮʠʬʨʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʩʧʨʠʷʻ ʟʥʠʞʝʥʥʶ 

ʨʽʚʥʷ ʮʠʬʨʦʚʦʛʦ ʩʪʨʝʩʫ, ʩʪʘʙʽʣʽʟʘʮʽʾ ʝʤʦʮʽʡʥʦʛʦ ʩʪʘʥʫ ʪʘ ʧʽʜʪʨʠʤʘʥʥʶ 

ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʯʷ ʦʩʦʙʠʩʪʦʩʪʽ. 

ɺʘʞʣʠʚʦʶ ʧʩʠʭʦʣʦʛʽʯʥʦʶ ʧʨʦʙʣʝʤʦʶ ʩʫʯʘʩʥʦʩʪʽ ʚʠʩʪʫʧʘʻ ʮʠʬʨʦʚʘ 

ʚʪʦʤʘ, ʷʢʘ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʝʤʦʮʽʡʥʦʛʦ ʚʠʩʥʘʞʝʥʥʷ, ʟʥʠʞʝʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʫʚʘʛʠ, ʢʦʛʥʽʪʠʚʥʦʛʦ ʧʝʨʝʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʟʤʝʥʰʝʥʥʷ ʤʦʪʠʚʘʮʽʾ ʜʦ 

ʜʽʷʣʴʥʦʩʪʽ [6]. ʂʨʽʤ ʪʦʛʦ, ʧʦʩʪʽʡʥʝ ʧʝʨʝʙʫʚʘʥʥʷ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʧʨʦʩʪʦʨʽ 

ʤʦʞʝ ʬʦʨʤʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʫ ʪʨʠʚʦʞʥʽʩʪʴ ï ʩʪʘʥ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ, 

ʧʦʚôʷʟʘʥʠʡ ʽʟ ʥʘʜʣʠʰʢʦʤ ʥʝʛʘʪʠʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʩʪʨʘʭʦʤ ʧʨʦʧʫʩʪʠʪʠ ʚʘʞʣʠʚʽ 

ʧʦʜʽʾ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʶ ʧʦʩʪʽʡʥʦʛʦ ʢʦʥʪʨʦʣʶ ʮʠʬʨʦʚʠʭ ʢʦʤʫʥʽʢʘʮʽʡ [7]. 

ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʮʠʬʨʦʚʽʟʘʮʽʾ ʩʫʩʧʽʣʴʩʪʚʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʛʽʛʽʻʥʘ 

ʚʠʩʪʫʧʘʻ ʚʘʞʣʠʚʠʤ ʤʝʭʘʥʽʟʤʦʤ ʧʽʜʪʨʠʤʘʥʥʷ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʯʷ 

ʤʦʣʦʜʽ. ɯʥʬʦʨʤʘʮʽʡʥʘ ʛʽʛʽʻʥʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʩʠʩʪʝʤʘ ʥʘʚʠʯʦʢ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ 
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ʫʩʚʽʜʦʤʣʝʥʝ ʩʧʦʞʠʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʨʝʛʫʣʷʮʽʶ ʮʠʬʨʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʘ 

ʧʽʜʪʨʠʤʘʥʥʷ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʢʦʤʬʦʨʪʫ ʦʩʦʙʠʩʪʦʩʪʽ [1]. 

ʆʩʥʦʚʥʠʤʠ ʩʢʣʘʜʦʚʠʤʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʛʽʛʽʻʥʠ ʻ ʢʨʠʪʠʯʥʝ ʦʮʽʥʶʚʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ, ʢʦʥʪʨʦʣʴ ʯʘʩʫ ʧʝʨʝʙʫʚʘʥʥʷ ʦʥʣʘʡʥ, ʦʙʤʝʞʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ 

ʢʦʥʪʝʥʪʫ, ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʘʫʟʠ, ʮʠʬʨʦʚʠʡ ʜʝʪʦʢʩ ʪʘ ʫʩʚʽʜʦʤʣʝʥʘ ʬʽʣʴʪʨʘʮʽʷ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ. 

ʊʘʙʣʠʮʷ 2 

ʆʩʥʦʚʥʽ ʥʘʚʠʯʢʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʛʽʛʽʻʥʠ ʤʦʣʦʜʽ 

ʪʘ ʾʭ ʧʩʠʭʦʣʦʛʽʯʥʝ ʟʥʘʯʝʥʥʷ 

ʅʘʚʠʯʢʘ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʛʽʛʽʻʥʠ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ɺʧʣʠʚ ʥʘ 

ʧʩʠʭʦʣʦʛʽʯʥʝ 

ʙʣʘʛʦʧʦʣʫʯʯʷ 

ʇʨʦʬʽʣʘʢʪʠʯʥʝ 

ʟʥʘʯʝʥʥʷ 

ʂʨʠʪʠʯʥʝ 

ʤʠʩʣʝʥʥʷ 

ɸʥʘʣʽʟ ʽʥʬʦʨʤʘʮʽʾ 

ʪʘ ʜʞʝʨʝʣ 

ɿʥʠʞʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʪʨʠʚʦʞʥʦʩʪʽ 

ʇʨʦʪʠʜʽʷ 

ʤʘʥʽʧʫʣʷʮʽʷʤ 

ʂʦʥʪʨʦʣʴ ʯʘʩʫ 

ʦʥʣʘʡʥ 

ʈʝʛʫʣʷʮʽʷ 

ʮʠʬʨʦʚʦʾ 

ʘʢʪʠʚʥʦʩʪʽ 

ɿʤʝʥʰʝʥʥʷ 

ʮʠʬʨʦʚʦʾ ʚʪʦʤʠ 

ʇʨʦʬʽʣʘʢʪʠʢʘ 

ʟʘʣʝʞʥʦʩʪʽ 

ɯʥʬʦʨʤʘʮʽʡʥʽ 

ʧʘʫʟʠ 

ʊʠʤʯʘʩʦʚʝ 

ʦʙʤʝʞʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʧʦʪʦʢʽʚ 

ɺʽʜʥʦʚʣʝʥʥʷ 

ʢʦʛʥʽʪʠʚʥʠʭ 

ʨʝʩʫʨʩʽʚ 

ɿʥʠʞʝʥʥʷ 

ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ 

ʎʠʬʨʦʚʠʡ ʜʝʪʦʢʩ 

ɺʽʜʤʦʚʘ ʚʽʜ 

ʩʦʮʤʝʨʝʞ ʥʘ 

ʧʝʚʥʠʡ ʯʘʩ 

ɽʤʦʮʽʡʥʘ 

ʩʪʘʙʽʣʽʟʘʮʽʷ 

ʇʽʜʚʠʱʝʥʥʷ 

ʩʪʨʝʩʦʩʪʽʡʢʦʩʪʽ 

ʌʽʣʴʪʨʘʮʽʷ 

ʢʦʥʪʝʥʪʫ 

ʋʩʚʽʜʦʤʣʝʥʠʡ 

ʚʠʙʽʨ ʽʥʬʦʨʤʘʮʽʾ 

ɿʤʝʥʰʝʥʥʷ 

ʥʝʛʘʪʠʚʥʦʛʦ 

ʝʤʦʮʽʡʥʦʛʦ 

ʚʧʣʠʚʫ 

ʇʽʜʪʨʠʤʢʘ 

ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ 

ʢʦʤʬʦʨʪʫ 

 

ɼʦʩʣʽʜʥʠʢʠ ʟʘʟʥʘʯʘʶʪʴ, ʱʦ ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʛʽʛʽʻʥʠ 

ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʝʤʦʮʽʡʥʦʾ ʩʪʽʡʢʦʩʪʽ ʤʦʣʦʜʽ, ʧʦʢʨʘʱʝʥʥʶ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʫʚʘʛʠ ʪʘ ʟʥʠʞʝʥʥʶ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʮʠʬʨʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʧʩʠʭʽʯʥʝ 

ʟʜʦʨʦʚôʷ [1; 2]. 

ʆʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ ʝʣʝʤʝʥʪʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʛʽʛʽʻʥʠ ʚʠʩʪʫʧʘʻ ʮʠʬʨʦʚʠʡ 

ʜʝʪʦʢʩ ï ʩʚʽʜʦʤʝ ʦʙʤʝʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʧʨʠʩʪʨʦʾʚ ʪʘ ʩʦʮʽʘʣʴʥʠʭ 

ʤʝʨʝʞ ʟ ʤʝʪʦʶ ʚʽʜʥʦʚʣʝʥʥʷ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʨʝʩʫʨʩʽʚ ʦʩʦʙʠʩʪʦʩʪʽ. ʇʨʘʢʪʠʢʠ 
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ʮʠʬʨʦʚʦʛʦ ʜʝʪʦʢʩʫ ʩʧʨʠʷʶʪʴ ʟʥʠʞʝʥʥʶ ʨʽʚʥʷ ʪʨʠʚʦʞʥʦʩʪʽ, ʧʦʢʨʘʱʝʥʥʶ 

ʝʤʦʮʽʡʥʦʛʦ ʩʪʘʥʫ ʪʘ ʚʽʜʥʦʚʣʝʥʥʶ ʢʦʛʥʽʪʠʚʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ [6]. 

ɺʠʩʥʦʚʢʠ 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʪʝʦʨʝʪʠʢʦ-ʘʥʘʣʽʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʫʯʘʩʥʝ 

ʮʠʬʨʦʚʝ ʩʝʨʝʜʦʚʠʱʝ ʤʘʻ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʧʩʠʭʦʣʦʛʽʯʥʝ ʙʣʘʛʦʧʦʣʫʯʯʷ ʤʦʣʦʜʽ. 

ʇʦʩʪʽʡʥʘ ʚʟʘʻʤʦʜʽʷ ʟ ʮʠʬʨʦʚʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʩʦʮʽʘʣʴʥʠʤʠ ʤʝʨʝʞʘʤʠ ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʧʦʪʦʢʘʤʠ ʩʪʚʦʨʶʻ ʷʢ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʨʦʟʚʠʪʢʫ ʪʘ 

ʢʦʤʫʥʽʢʘʮʽʾ, ʪʘʢ ʽ ʥʠʟʢʫ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʮʠʬʨʦʚʦʶ 

ʚʪʦʤʦʶ, ʽʥʬʦʨʤʘʮʽʡʥʠʤ ʧʝʨʝʥʘʩʠʯʝʥʥʷʤ ʪʘ ʝʤʦʮʽʡʥʠʤ ʚʠʩʥʘʞʝʥʥʷʤ. 

ɺʠʟʥʘʯʝʥʦ, ʱʦ ʤʦʣʦʜʴ ʻ ʥʘʡʙʽʣʴʰ ʚʨʘʟʣʠʚʦʶ ʜʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ 

ʮʠʬʨʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʩʦʮʽʘʣʴʥʦʶ ʛʨʫʧʦʶ ʯʝʨʝʟ ʚʠʩʦʢʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʧʣʘʪʬʦʨʤ ʪʘ ʧʦʩʪʽʡʥʫ ʦʥʣʘʡʥ-ʧʨʠʩʫʪʥʽʩʪʴ. 

ɺʦʜʥʦʯʘʩ ʽʥʬʦʨʤʘʮʽʡʥʘ ʛʽʛʽʻʥʘ ʚʠʩʪʫʧʘʻ ʚʘʞʣʠʚʠʤ ʤʝʭʘʥʽʟʤʦʤ 

ʧʽʜʪʨʠʤʘʥʥʷ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʯʷ ʤʦʣʦʜʽ. ʌʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ 

ʢʨʠʪʠʯʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʨʝʛʫʣʷʮʽʾ ʮʠʬʨʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʢʦʥʪʨʦʣʶ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʫʩʚʽʜʦʤʣʝʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʩʧʨʠʷʻ ʟʥʠʞʝʥʥʶ ʨʽʚʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʨʠʚʦʞʥʦʩʪʽ, ʮʠʬʨʦʚʦʛʦ 

ʩʪʨʝʩʫ ʪʘ ʝʤʦʮʽʡʥʦʛʦ ʚʠʩʥʘʞʝʥʥʷ. 

ʆʪʞʝ, ʽʥʬʦʨʤʘʮʽʡʥʘ ʛʽʛʽʻʥʘ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʮʠʬʨʦʚʽʟʘʮʽʾ ʩʫʩʧʽʣʴʩʪʚʘ ʻ 

ʚʘʞʣʠʚʠʤ ʧʩʠʭʦʣʦʛʽʯʥʠʤ ʨʝʩʫʨʩʦʤ ʧʽʜʪʨʠʤʘʥʥʷ ʝʤʦʮʽʡʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ, 

ʢʦʛʥʽʪʠʚʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʯʷ ʤʦʣʦʜʽ. 
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ʉʆʎɯɸʃʔʅɯ ʄɽʈɽɾɯ ʗʂ ʉɽʈɽɼʆɺʀʑɽ 

ʌʆʈʄʋɺɸʅʅʗ ɯʄɯɼɾʋ ɾʋʈʅɸʃɯʉʊɸ 

 

ɹʦʨʦʚʠʢ ɯʚʘʥʥʘ ɭʚʛʝʥʽʚʥʘ 

ʉʪʫʜʝʥʪ 

ʋʤʘʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʋʤʘʥʴ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʋ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʝʥʦ ʷʢ ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ʬʦʨʤʫʶʪʴ 

ʧʨʦʬʝʩʽʡʥʠʡ ʪʘ ʦʩʦʙʠʩʪʽʩʥʠʡ ʽʤʽʜʞ ʞʫʨʥʘʣʽʩʪʘ ʚ ʫʤʦʚʘʭ ʜʽʜʞʠʪʘʣʽʟʘʮʽʾ. 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʪʘ ʚʠʟʥʘʯʝʥʦ ʢʣʶʯʦʚʽ ʬʫʥʢʮʽʾ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ ʫ ʜʽʷʣʴʥʦʩʪʽ 

ʞʫʨʥʘʣʽʩʪʘ, ʟʦʢʨʝʤʘ, ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʧʝʨʘʪʠʚʥʫ, ʢʦʤʫʥʽʢʘʪʠʚʥʫ, ʨʝʧʫʪʘʮʽʡʥʫ ʪʘ 

ʣʝʛʽʪʠʤʘʮʽʡʥʫ. ʆʢʨʝʤʫ ʫʚʘʛʫ ʟʦʩʝʨʝʜʞʝʥʦ ʥʘ ʪʦʤʫ, ʷʢʠʤ ʯʠʥʦʤ ʚʧʣʠʚʘʻ 

ʩʘʤʦʧʨʝʟʝʥʪʘʮʽʷ ʞʫʨʥʘʣʽʩʪʘ ʥʘ ʨʽʚʝʥʴ ʜʦʚʽʨʠ ʘʫʜʠʪʦʨʽʾ ʪʘ ʧʨʦʙʣʝʤʘʤ 

ʜʦʪʨʠʤʘʥʥʷ ʞʫʨʥʘʣʽʩʪʩʴʢʦʾ ʝʪʠʢʠ ʽ ʧʨʦʬʝʩʽʡʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʫ ʩʦʮʽʘʣʴʥʠʭ 

ʤʝʨʝʞʘʭ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ, ʞʫʨʥʘʣʽʩʪ, ʽʤʽʜʞ, ʮʠʬʨʦʚʝ 

ʩʝʨʝʜʦʚʠʱʝ, ʩʘʤʦʧʨʝʟʝʥʪʘʮʽʷ, ʨʝʧʫʪʘʮʽʷ. 

 

ʋ ʜʦʙʫ ʮʠʬʨʦʚʽʟʘʮʽʾ ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ʩʪʘʶʪʴ ʥʝʚʽʜʜʽʣʴʥʠʤ ʩʢʣʘʜʥʠʢʦʤ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʣʷ ʞʫʨʥʘʣʽʩʪʠʢʠ. ʋ ʩʫʯʘʩʥʠʭ ʨʝʘʣʽʷʭ ʚʦʥʠ ʩʣʫʛʫʶʪʴ 

ʢʦʤʧʣʝʢʩʥʠʤ ʢʦʤʧʣʝʢʩʦʤ, ʫ ʤʝʞʘʭ ʷʢʦʛʦ ʬʫʥʢʮʽʦʥʫʶʪʴ ʟʘʩʦʙʦʤ 

ʩʘʤʦʧʨʝʟʝʥʪʘʮʽʾ, ʚʟʘʻʤʦʜʽʾ ʟ ʘʫʜʠʪʦʨʽʻʶ, ʧʦʰʠʨʝʥʥʷʤ ʥʦʚʠʥ, ʥʘʢʦʧʠʯʝʥʥʷ 

ʨʝʧʫʪʘʮʽʡʥʦʛʦ ʢʘʧʽʪʘʣʫ ʪʦʱʦ. ʋʢʨʘʾʥʩʴʢʽ ʜʦʩʣʽʜʥʠʮʽ ʆ. ɻʘʨʤʘʪʽʡ ʪʘ ʉ. ʆʥʫʬʨʽʚ 

ʚʚʘʞʘʶʪʴ, ʱʦ ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ʽʥʪʝʛʨʦʚʘʥʽ ʫ ʱʦʜʝʥʥʫ ʧʨʦʬʝʩʽʡʥʫ ʧʨʘʢʪʠʢʫ 

ʞʫʨʥʘʣʽʩʪʘ, ʟʘʚʜʷʢʠ ʩʚʦʾʡ ʜʦʩʪʫʧʥʦʩʪʽ, ʜʽʘʣʦʛʦʚʦʩʪʽ, ʦʧʝʨʘʪʠʚʥʦʩʪʽ ʪʘ ʚʠʩʦʢʦʤʫ 
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ʨʽʚʥʶ ʧʦʧʫʣʷʨʥʦʩʪʽ, ʱʦ, ʩʚʦʻʶ ʯʝʨʛʦʶ, ʩʫʪʪʻʚʦ ʨʦʟʰʠʨʶʻ ʤʝʞʽ ʞʫʨʥʘʣʽʩʪʩʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ [1]. 

ɺ ʫʤʦʚʘʭ, ʜʝ ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʨʦʮʝʩʘʭ 

ʩʧʦʞʠʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʮʝ ʧʠʪʘʥʥʷ ʥʘʙʫʚʘʻ ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ. ʋʢʨʘʾʥʩʴʢʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʜʦʤʽʥʫʚʘʥʥʷ ʩʦʮʤʝʨʝʞ ʫ ʤʝʜʽʘʧʨʦʩʪʦʨʽ, ʜʦ 

ʧʨʠʢʣʘʜʫ, ʫ 2025 ʨʦʮʽ Internews Ukraine ʧʨʦʚʝʣʦ ʦʧʠʪʫʚʘʥʥʷ, ʷʢʝ ʧʦʢʘʟʘʣʦ, ʱʦ 

86% ʦʧʠʪʫʚʘʥʠʭ ʦʪʨʠʤʫʶʪʴ ʥʦʚʠʥʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ, ʘ ʜʣʷ 37% 

ʚʦʥʠ ʚʠʩʪʫʧʘʶʪʴ ʻʜʠʥʠʤ ʜʞʝʨʝʣʦʤ ʽʥʬʦʨʤʘʮʽʾ. ʊʘʢʠʤ ʯʠʥʦʤ, ʽʤʽʜʞ ʞʫʨʥʘʣʽʩʪʘ 

ʚʩʝ ʙʽʣʴʰʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʱʦʜʝʥʥʦʾ ʧʦʚʝʜʽʥʢʠ ʫ ʤʝʜʽʘʧʨʦʩʪʦʨʽ. 

ɸʣʴʬʨʝʜ ɽʨʤʽʜʘ ʟʘʧʨʦʧʦʥʫʚʘʚ ʢʦʥʮʝʧʮʽʶ çambient journalismè, ʷʢʘ 

ʟʦʩʝʨʝʜʞʫʻʪʴʩʷ ʥʘ ʪʦʤʫ, ʱʦ ʮʠʬʨʦʚʝ ʥʦʚʠʥʥʝ ʩʝʨʝʜʦʚʠʱʝ ï ʨʝʞʠʤ ʧʦʩʪʽʡʥʦʾ 

ʧʨʠʩʫʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʜʝ ʜʦ ʧʨʦʮʝʩʽʚ ʟʙʠʨʘʥʥʷ, ʚʽʜʙʦʨʫ ʪʘ 

ʧʦʠhʨʝʥʥʷ ʧʦʚʽʜʦʤʣʝʥʴ ʟʘʣʫʯʝʥʽ ʷʢ ʧʨʦʬʝʩʽʡʥʽ ʞʫʨʥʘʣʽʩʪʠ, ʪʘʢ ʽ ʥʝʧʨʦʬʝʩʽʡʥʽ 

ʢʦʨʠʩʪʫʚʘʯʽ [4]. ɿ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ ʮʠʬʨʦʚʽ ʧʣʘʪʬʦʨʤʠ ʜʝʜʘʣʽ ʘʢʪʠʚʥʽʰʝ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʤʝʜʽʘ, ʽʤʽʜʞ ʞʫʨʥʘʣʽʩʪʘ ʬʦʨʤʫʻʪʴʩʷ ʫ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ 

ʨʝʘʢʮʽʻʶ ʘʫʜʠʪʦʨʽʾ, ʧʝʚʥʠʤʠ ʟʘʩʦʙʘʤʠ ʚʠʜʠʤʦʩʪʽ ʪʦʱʦ. 

ɾʫʨʥʘʣʽʩʪ, ʷʢʠʡ ʧʨʘʮʶʻ ʚ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ, ʚʠʢʦʥʫʻ ʯʦʪʠʨʠ ʦʩʥʦʚʥʽ 

ʨʦʣʽ: ʩʪʚʦʨʶʻ ʢʦʥʪʝʥʪ, ʜʽʻ ʷʢ ʧʫʙʣʽʯʥʘ ʦʩʦʙʘ, ʚʠʩʪʫʧʘʻ ʧʦʩʝʨʝʜʥʠʢʦʤ ʚ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʘʭ. ʇʝʨʩʦʥʘʣʴʥʠʡ ʧʨʦʬʽʣʴ ʞʫʨʥʘʣʽʩʪʘ ʧʝʨʝʩʪʘʻ ʙʫʪʠ 

ʜʨʫʛʦʨʷʜʥʠʤ ʜʦʜʘʪʢʦʤ ʜʦ ʨʝʜʘʢʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʡ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ 

ʢʣʶʯʦʚʠʡ ʧʨʦʩʪʽʨ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʚʧʽʟʥʘʚʘʥʦʩʪʽ, ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ 

ʩʪʠʣʶ ʪʘ ʨʽʚʥʷ ʜʦʚʽʨʠ ʜʦ ʥʴʦʛʦ ʷʢ ʜʦ ʜʞʝʨʝʣʘ ʽʥʬʦʨʤʘʮʽʾ ï ʚʚʘʞʘʻ ɸʣʽʩʘ 

ʄʘʨʚʽʢ, ʷʢʘ ʜʦʩʣʽʜʞʫʚʘʣʘ ʷʚʠʱʝ çmicro-celebrityè [5]. 

ʆ. ɻʘʨʤʘʪʽʡ ʽ ʉ. ʆʥʫʬʨʽʚ ʟʘʟʥʘʯʘʶʪʴ, ʱʦ ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ʚʞʝ ʽʥʪʝʛʨʦʚʘʥʽ 

ʚ ʪʨʘʜʠʮʽʡʥʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʞʫʨʥʘʣʽʩʪʘ ʷʢ ʟʘʩʽʙ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʧʦʜʽʾ, ʛʨʦʤʘʜʩʴʢʫ ʜʫʤʢʫ ʪʘ ʜʽʷʣʴʥʽʩʪʴ ʚʣʘʜʠ, ʘ ʪʘʢʦʞ ʷʢ ʝʬʝʢʪʠʚʥʠʡ ʢʘʥʘʣ 

ʥʘʣʘʛʦʜʞʝʥʥʷ ʢʦʥʪʘʢʪʽʚ ʟ ʫʯʘʩʥʠʢʘʤʠ ʪʘ ʦʯʝʚʠʜʮʷʤʠ ʧʦʜʽʡ [1]. ɿʚʽʜʩʠ ʚʠʧʣʠʚʘʻ 

ʧʝʨʰʘ ʬʫʥʢʮʽʷ ʩʦʮʤʝʨʝʞ ʽʟ ʯʦʪʠʨʴʦʭ, ʷʢʘ ʚʧʣʠʚʘʻ ʥʘ ʽʤʽʜʞ ʧʫʙʣʽʮʠʩʪʘ ï 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʧʝʨʘʪʠʚʥʘ.  

ɼʨʫʛʘ ʬʫʥʢʮʽʷ ï ʢʦʤʫʥʽʢʘʪʠʚʥʘ: ʞʫʨʥʘʣʽʩʪ ʧʝʨʝʩʪʘʻ ʙʫʪʠ ʚʠʢʣʶʯʥʦ 
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ʪʨʘʥʩʣʷʪʦʨʦʤ ʽʥʬʦʨʤʘʮʽʾ ʡ ʧʝʨʝʭʦʜʠʪʴ ʫ ʨʝʞʠʤ ʜʚʦʩʪʦʨʦʥʥʴʦʾ ʚʟʘʻʤʦʜʽʾ, ʜʝ 

ʢʦʤʝʥʪʘʨʽ, ʨʝʧʦʩʪʠ ʪʘ ʨʝʘʢʮʽʾ ʘʫʜʠʪʦʨʽʾ ʬʫʥʢʮʽʦʥʫʶʪʴ ʷʢ ʤʝʭʘʥʽʟʤʠ ʧʦʩʪʽʡʥʦʛʦ 

ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ ʪʘ ʢʦʨʝʢʮʽʾ ʧʫʙʣʽʯʥʦʾ ʧʦʚʝʜʽʥʢʠ [1]. 

ʈʝʧʫʪʘʮʽʡʥʘ ʬʫʥʢʮʽʷ. ʈʝʧʫʪʘʮʽʷ ʞʫʨʥʘʣʽʩʪʘ ʯʘʩʪʢʦʚʦ ʬʦʨʤʫʻʪʴʩʷ ʯʝʨʝʟ 

ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ. ɾʫʨʥʘʣʽʩʪʠ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʦʮʽʘʣʴʥʽ ʧʣʘʪʬʦʨʤʠ 

ʜʣʷ ʨʦʟʰʠʨʝʥʥʷ ʦʭʦʧʣʝʥʥʷ ʚʣʘʩʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʧʦʙʫʜʦʚʠ ʧʝʨʩʦʥʘʣʴʥʦʾ 

ʨʝʧʫʪʘʮʽʾ, ʢʦʤʫʥʽʢʘʮʽʾ ʟ ʜʞʝʨʝʣʘʤʠ ʪʘ ʧʦʰʫʢʫ ʥʦʚʠʥʥʦʾ ʽʥʬʦʨʤʘʮʽʾ [2]. 

ɿʘ ʜʘʥʠʤʠ Internews Ukraine, ʧʦʧʨʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʩʧʦʞʠʚʘʥʥʷ ʥʦʚʠʥ 

ʯʝʨʝʟ ʩʦʮʽʘʣʴʥʽ ʧʣʘʪʬʦʨʤʠ, ʜʦʚʽʨʘ ʜʦ ʪʨʘʜʠʮʽʡʥʠʭ ʤʝʜʽʘ ʟʘʣʠʰʘʻʪʴʩʷ 

ʟʥʘʯʫʱʦʶ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʧʨʷʤʦʾ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ 

ʦʭʦʧʣʝʥʥʷ ʪʘ ʨʝʧʫʪʘʮʽʡʥʠʤ ʢʘʧʽʪʘʣʦʤ ʞʫʨʥʘʣʽʩʪʘ, ʪʦʤʫ ʥʝ ʤʝʥʰ ʚʘʞʣʠʚʦʶ ʻ 

ʯʝʪʚʝʨʪʘ ʬʫʥʢʮʽʷ ï ʣʝʛʽʪʠʤʘʮʽʡʥʘ [2]. ɾʫʨʥʘʣʽʩʪ ʥʝ ʻ ʥʦʩʽʻʤ ʜʦʩʪʦʚʽʨʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ. 

ɯʥʩʪʠʪʫʪ ʤʘʩʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʘʛʦʣʦʰʫʻ, ʱʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚ ʩʦʮʽʘʣʴʥʠʭ 

ʤʝʨʝʞʘʭ ʥʝ ʩʢʘʩʦʚʫʻ ʙʘʟʦʚʠʭ ʩʪʘʥʜʘʨʪʽʚ ʞʫʨʥʘʣʽʩʪʠʢʠ: ʽʥʬʦʨʤʘʮʽʷ, ʦʪʨʠʤʘʥʘ ʟ 

ʧʦʩʪʽʚ ʘʙʦ ʽʥʰʠʭ ʮʠʬʨʦʚʠʭ ʜʞʝʨʝʣ, ʤʘʻ ʧʽʜʣʷʛʘʪʠ ʪʘʢʽʡ ʩʘʤʽʡ ʧʝʨʝʚʽʨʮʽ, ʷʢ ʽ 

ʙʫʜʴ-ʷʢʽ ʽʥʰʽ ʜʘʥʽ, ʘ ʞʫʨʥʘʣʽʩʪ ʥʝʩʝ ʧʦʚʥʫ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʾʾ ʚʝʨʠʬʽʢʘʮʽʶ, 

ʙʘʣʘʥʩ ʽ ʜʦʩʪʦʚʽʨʥʽʩʪʴ [3]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʘʤʝ ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ʥʘʡʙʽʣʴʰʝ ʟʘʛʦʩʪʨʶʶʪʴ ʤʝʞʫ ʤʽʞ 

ʧʨʦʬʝʩʽʡʥʦʶ ʜʽʷʣʴʥʽʩʪʶ ʞʫʨʥʘʣʽʩʪʘ ʪʘ ʡʦʛʦ ʦʩʦʙʠʩʪʽʩʥʦʶ ʩʘʤʦʧʨʝʟʝʥʪʘʮʽʻʶ. 

ʆʪʞʝ, ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ʻ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʩʫʯʘʩʥʦʾ ʞʫʨʥʘʣʽʩʪʠʢʠ, 

ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʤʘʶʪʴ ʚʧʣʠʚ ʥʝ ʣʠʰʝ ʥʘ ʧʦʰʠʨʝʥʥʷ ʤʝʜʽʘʢʦʥʪʝʥʪʫ, ʘ ʡ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʽʤʽʜʞʫ ʞʫʨʥʘʣʽʩʪʘ. ɺʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʢʦʤʫʥʽʢʘʮʽʶ ʽʟ ʘʫʜʠʪʦʨʽʻʶ, 

ʧʦʙʫʜʦʚʫ ʨʝʧʫʪʘʮʽʾ, ʚʦʜʥʦʯʘʩ ʽ ʧʦʩʠʣʶʶʪʴ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʞʫʨʥʘʣʽʩʪʘ ʟʘ 

ʧʨʘʚʜʠʚʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ. ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ, ʚ ʫʤʦʚʘʭ ʜʽʜʞʠʪʘʣʽʟʘʮʽʾ ʜʝʜʘʣʽ ʙʽʣʴʰʝ 

ʧʦʻʜʥʫʻʪʴʩʷ ʦʩʦʙʠʩʪʽʩʪʴ ʞʫʨʥʘʣʽʩʪʘ ʽʟ ʡʦʛʦ ʧʨʦʬʝʩʽʡʥʦʶ ʜʽʷʣʴʥʽʩʪʶ. 
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ʈʆɿʂʃɸɼʅɯ ʄɽɹʃɯ ɼʃʗ ʉʀɼɯʅʅʗ ɼʆɹʀ ʉɽʈɽɼʅʔʆɺɯʏʏʗ: 

ʇʆʈɯɺʅʗʅʅʗ ʂʀʊɸʁʉʔʂʀʍ ɿʈɸɿʂɯɺ ɯɿ 

ɿɸʍɯɼʅʆɭɺʈʆʇɽʁʉʔʂʀʄʀ ʇʈʆʊʆʊʀʇɸʄʀ 

 

ɹʦʩʠʡ ɯʚʘʥ ʄʠʭʘʡʣʦʚʠʯ 

ʂʘʥʜʠʜʘʪ ʤʠʩʪʝʮʪʚʦʟʥʘʚʩʪʚʘ 

ʉʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʜʠʟʘʡʥʫ ʩʝʨʝʜʦʚʠʱʘ 

ʍʘʨʢʽʚʩʴʢʘ ʜʝʨʞʘʚʥʘ ʘʢʘʜʝʤʽʷ ʜʠʟʘʡʥʫ ʽ ʤʠʩʪʝʮʪʚ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ʈʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʜʦʩʣʽʜʞʝʥʥʶ ʧʠʪʘʥʥʷ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʨʦʟʢʣʘʜʥʦʾ ʍ-ʦʙʨʘʟʥʦʾ ʩʠʩʪʝʤʠ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʚ ʢʠʪʘʡʩʴʢʠʭ ʤʝʙʣʷʭ ʜʣʷ ʩʠʜʽʥʥʷ 

ʯʘʩʽʚ ʉʝʨʝʜʥʴʦʚʽʯʯʷ. ʇʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʽʩʪʦʨʠʯʥʠʭ ʧʨʦʪʦʪʠʧʽʚ 

ʨʦʟʢʣʘʜʥʠʭ ʤʝʙʣʽʚ ʜʣʷ ʩʠʜʽʥʥʷ ʟ ʂʠʪʘʶ ʪʘ ʢʨʘʾʥ ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ XV ʩʪʦʨʽʯʯʷ. 

ɺʠʷʚʣʝʥʦ, ʱʦ ʢʦʥʮʝʧʮʽʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʢʣʘʜʥʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʫ 

ʤʝʙʣʷʭ ʜʣʷ ʩʠʜʽʥʥʷ ʻ ʭʘʨʘʢʪʝʨʥʦʶ ʜʣʷ ʙʘʛʘʪʴʦʭ ʢʫʣʴʪʫʨ. ɺ ʨʦʙʦʪʽ ʚʠʷʚʣʝʥʦ, ʱʦ 

ʚ ʟʘʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʽʡ ʧʨʘʢʪʠʮʽ ʥʘʷʚʥʝ ʙʽʣʴʰʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʬʦʨʤ ʨʦʟʢʣʘʜʥʠʭ 

ʤʝʙʣʽʚ ʜʣʷ ʩʠʜʽʥʥʷ, ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʍ-ʦʙʨʘʟʥʽʡ ʩʠʩʪʝʤʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ. ɺʦʜʥʦʯʘʩ 

ʢʠʪʘʡʩʴʢʽ ʨʦʟʢʣʘʜʥʽ ʤʝʙʣʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʣʝʛʢʽʩʪʶ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʝʩʪʝʪʠʯʥʦʶ 

ʜʦʚʝʨʰʝʥʽʩʪʶ ʦʙôʻʢʪʫ ʤʝʙʣʝʚʦʛʦ ʤʠʩʪʝʮʪʚʘ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʝʙʣʝʚʝ ʤʠʩʪʝʮʪʚʦ, ʤʝʙʣʽ-ʪʨʘʥʩʬʦʨʤʝʨʠ, ʨʦʟʢʣʘʜʥʽ 

ʤʝʙʣʽ, ʽʩʪʦʨʠʯʥʽ ʧʨʦʪʦʪʠʧʠ ʤʝʙʣʽʚ, ʪʨʘʜʠʮʽʾ. 

 

ʂʠʪʘʡʩʴʢʘ ʮʠʚʽʣʽʟʘʮʽʷ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʩʪʘʨʦʜʘʚʥʽʰʠʭ ʫ ʩʚʽʪʽ, ʘ ʾʾ 

ʤʘʪʝʨʽʘʣʴʥʘ ʢʫʣʴʪʫʨʘ, ʟʦʢʨʝʤʘ ʤʝʙʣʝʚʝ ʤʠʩʪʝʮʪʚʦ, ʟʘʡʤʘʻ ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ ʚ 

ʽʩʪʦʨʠʯʥʽʡ ʩʧʘʜʱʠʥʽ ʢʨʘʾʥʠ. ʇʨʦʪʷʛʦʤ ʙʘʛʘʪʴʦʭ ʩʪʦʣʽʪʴ ʚ ʤʝʙʣʝʚʦʤʫ ʤʠʩʪʝʮʪʚʽ 

ʂʠʪʘʶ ʩʬʦʨʤʫʚʘʚʩʷ ʫʥʽʢʘʣʴʥʠʡ ʧʽʜʭʽʜ ʜʦ ʩʪʚʦʨʝʥʥʷ ʬʦʨʤ ʤʝʙʣʝʚʠʭ ʦʙôʻʢʪʽʚ. 
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ʊʨʘʜʠʮʽʾ ʭʫʜʦʞʥʴʦʛʦ ʦʬʦʨʤʣʝʥʥʷ ʤʝʙʣʽʚ ʧʦʩʪʽʡʥʦ ʝʚʦʣʶʮʽʦʥʫʚʘʣʠ, 

ʚʽʜʦʙʨʘʞʘʶʯʠ ʢʫʣʴʪʫʨʥʽ, ʩʦʮʽʘʣʴʥʽ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʟʤʽʥʠ, ʷʢʽ ʚʽʜʙʫʚʘʣʠʩʴ ʚ 

ʢʨʘʾʥʽ. ɼʦʩʣʽʜʞʝʥʥʷ ʮʽʻʾ ʙʘʛʘʪʦʚʽʢʦʚʦʾ ʩʧʘʜʱʠʥʠ ʜʦʟʚʦʣʷʻ ʛʣʠʙʰʝ ʟʨʦʟʫʤʽʪʠ 

ʧʝʨʝʻʤʥʽʩʪʴ ʪʨʘʜʠʮʽʡ, ʾʭ ʧʦʩʪʫʧʦʚʫ ʪʨʘʥʩʬʦʨʤʘʮʽʶ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʪʝʭʥʽʢ 

ʜʝʢʦʨʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʥʦʚʘʪʦʨʩʴʢʽ ʧʽʜʭʦʜʠ ʜʦ ʬʦʨʤʠ ʡ ʢʦʥʩʪʨʫʢʮʽʾ ʤʝʙʣʝʚʠʭ 

ʚʠʨʦʙʽʚ.  

ʆʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʯʠʥʥʠʢʽʚ, ʱʦ ʧʽʜʢʨʝʩʣʶʶʪʴ ʘʢʪʫʘʣʴʥʽʩʪʴ 

ʜʦʩʣʽʜʞʝʥʥʷ ʢʠʪʘʡʩʴʢʦʛʦ ʤʝʙʣʝʚʦʛʦ ʤʠʩʪʝʮʪʚʘ, ʻ ʟʨʦʩʪʘʶʯʘ ʚʽʜʢʨʠʪʽʩʪʴ ʢʨʘʾʥʠ 

ʜʦ ʢʫʣʴʪʫʨʥʦʛʦ ʦʙʤʽʥʫ ʪʘ ʾʾ ʧʨʘʛʥʝʥʥʷ ʧʦʧʫʣʷʨʠʟʫʚʘʪʠ ʡ ʧʦʰʠʨʶʚʘʪʠ ʚʣʘʩʥʫ 

ʢʫʣʴʪʫʨʥʫ ʩʧʘʜʱʠʥʫ ʟʘ ʤʝʞʘʤʠ ʥʘʮʽʦʥʘʣʴʥʠʭ ʢʦʨʜʦʥʽʚ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ 

ʤʝʙʣʝʚʝ ʤʠʩʪʝʮʪʚʦ ʥʘʙʫʚʘʻ ʦʩʦʙʣʠʚʦʾ ʟʥʘʯʫʱʦʩʪʽ ʷʢ ʟʘʩʽʙ ʨʝʧʨʝʟʝʥʪʘʮʽʾ ʂʠʪʘʶ 

ʥʘ ʤʽʞʥʘʨʦʜʥʽʡ ʘʨʝʥʽ, ʧʨʠʨʽʚʥʶʶʯʠʩʴ ʟʘ ʩʚʦʻʶ ʢʫʣʴʪʫʨʥʦ-ʩʠʤʚʦʣʽʯʥʦʶ ʨʦʣʣʶ 

ʜʦ ʪʘʢʠʭ ʚʘʛʦʤʠʭ ʬʦʨʤ ʪʨʘʜʠʮʽʡʥʦʛʦ ʤʠʩʪʝʮʪʚʘ, ʷʢ ʢʘʣʽʛʨʘʬʽʷ, ʘʨʭʽʪʝʢʪʫʨʘ, 

ʣʽʪʝʨʘʪʫʨʘ ʪʘ ʤʫʟʠʢʘ. 

ʇʦʤʽʞ ʙʘʛʘʪʩʪʚʘ ʽʩʪʦʨʠʯʥʦʾ ʩʧʘʜʱʠʥʠ ʤʝʙʣʝʚʦʛʦ ʤʠʩʪʝʮʪʚʘ ʂʠʪʘʶ 

ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ ʤʝʙʣʽ ʜʣʷ ʩʠʜʽʥʥʷ. ɰʭ ʪʠʧʦʣʦʛʽʷ ʷʢʠʭ ʚʢʣʶʯʘʻ:, ʩʪʽʣʝʮʴ 

çʪʘʡʰʽè (ʚʠʩʦʢʠʡ ʩʪʽʣʝʮʴ ʟʽ ʩʧʠʥʢʦʶ ʙʝʟ ʧʽʜʣʦʢʽʪʥʠʢʽʚ), ʨʦʟʢʣʘʜʥʠʡ ʩʪʽʣʝʮʴ 

çʮʷʦʯʞʠè, çʢʨʽʩʣʘ-ʢʘʧʝʣʶʭʠè (ʤʝʙʣʽ ʜʣʷ ʩʠʜʽʥʥʷ ʟʽ ʩʧʠʥʢʦʶ, ʚʝʨʭʥʷ ʯʘʩʪʠʥʘ 

ʷʢʦʾ ʧʦʚʪʦʨʶʻ ʬʦʨʤʫ ʢʘʧʝʣʶʭʘ ʚʠʩʦʢʦʧʦʩʘʜʦʚʮʽʚ ʉʝʨʝʜʥʴʦʚʽʯʥʦʛʦ ʂʠʪʘʶ), 

ʢʨʽʩʣʦ-ʪʨʦʷʥʜʘ (ʢʨʽʩʣʦ ʟ ʧʨʷʤʦʶ ʥʝʚʠʩʦʢʦʶ ʩʧʠʥʢʦʶ ʪʘ ʧʽʜʣʦʢʽʪʥʠʢʘʤʠ, 

ʧʨʠʢʨʘʰʝʥʠʤʠ ʥʘʩʢʨʽʟʥʠʤ ʨʽʟʴʙʣʝʥʥʷʤ), ʢʨʽʩʣʦ ʟ ʢʨʫʛʣʦʶ (ʧʽʜʢʦʚʦʧʦʜʽʙʥʦʶ) 

ʩʧʠʥʢʦʶ, ʦʬʽʮʽʡʥʝ ʢʨʽʩʣʦ (çʙʝʡʛʫʘʥʴè ʽ çʥʘʥʛʫʘʥʴè), ʩʪʽʣʝʮʴ ʫ ʬʦʨʤʽ ʧʽʚʤʽʩʷʮʷ 

(ʥʠʟʴʢʠʡ ʪʘʙʫʨʝʪ ʽʟ ʚʦʛʥʫʪʠʤ ʩʠʜʽʥʥʷʤ), ʢʨʽʩʣʦ çʯʘʥʴʾè (ʰʠʨʦʢʝ ʢʨʽʩʣʦ ʧʨʦʩʪʦʾ 

ʬʦʨʤʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʤʝʜʠʪʘʮʽʡ) [2, ʩ. 99], [3]. 

ʉʝʨʝʜ ʦʟʥʘʯʝʥʠʭ ʨʽʟʥʦʚʠʜʽʚ ʤʝʙʣʽʚ ʜʣʷ ʩʠʜʽʥʥʷ ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ 

ʩʪʽʣʴʮʽ-ʪʨʘʥʩʬʦʨʤʝʨʠ çʮʟʷʦʮʟʠè, ʷʢʽ ʚʠʨʽʟʥʷʶʪʴʩʷ ʩʚʦʻʶ ʭʨʝʩʪʦʧʦʜʽʙʥʦʶ 

ʨʦʟʢʣʘʜʥʦʶ ʢʦʥʩʪʨʫʢʮʽʻʶ.  

ʊʨʘʜʠʮʽʡʥʝ ʢʠʪʘʡʩʴʢʝ ʨʦʟʢʣʘʜʥʝ ʢʨʽʩʣʦ çʮʟʷʦʮʟʠè ʤʘʻ ʙʘʛʘʪʫ ʽʩʪʦʨʽʶ 

ʨʦʟʚʠʪʢʫ, ʷʢʘ ʩʷʛʘʻ ʛʣʠʙʠʥʠ ʩʪʦʣʽʪʴ. ʁʦʛʦ ʜʠʟʘʡʥ ʙʘʟʫʻʪʴʩʷ ʥʘ ʬʦʨʤʽ 

ʩʪʘʨʦʜʘʚʥʴʦʛʦ ʨʦʟʢʣʘʜʥʦʛʦ ʩʪʽʣʴʮʷ çʭʫ ʯʞʫʘʥè, ʱʦ ʚʠʥʠʢ ʧʽʜ ʢʽʥʝʮʴ ʧʨʘʚʣʽʥʥʷ 
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ʜʠʥʘʩʪʽʾ ʉʭʽʜʥʘ ʍʘʥʴ (25ï220 ʨʨ.). ʆʩʦʙʣʠʚʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ çʭʫ ʯʞʫʘʥè 

ʧʦʣʷʛʘʣʘ ʚ ʡʦʛʦ ʩʭʨʝʱʝʥʠʭ ʽ ʧʦʭʠʣʠʭ ʥʽʞʢʘʭ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʚʠʩʦʢʫ 

ʩʪʽʡʢʽʩʪʴ ʤʝʙʣʽʚ, ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʶʯʠʩʴ ʚʽʜ ʙʽʣʴʰ ʪʨʘʜʠʮʽʡʥʠʭ ʤʦʜʝʣʝʡ ʩʚʦʛʦ 

ʯʘʩʫ. ʇʦʷʚʘ ʮʴʦʛʦ ʩʪʽʣʴʮʷ ʪʘ ʡʦʛʦ ʧʦʧʫʣʷʨʥʽʩʪʴ ʙʫʣʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚôʷʟʘʥʽ ʟ 

ʚʧʣʠʚʦʤ ʥʘʨʦʜʥʦʩʪʽ ʍʫ ʥʘ ʢʠʪʘʡʩʴʢʝ ʩʫʩʧʽʣʴʩʪʚʦ ʚ ʧʝʨʽʦʜ ʩʦʮʽʘʣʴʥʠʭ ʟʨʫʰʝʥʴ 

ʪʘ ʩʧʽʣʴʥʦʛʦ ʧʨʦʞʠʚʘʥʥʷ ʨʽʟʥʠʭ ʝʪʥʽʯʥʠʭ ʛʨʫʧ. ɿʘʚʜʷʢʠ ʩʚʦʾʡ ʧʦʨʪʘʪʠʚʥʦʩʪʽ ʪʘ 

ʫʥʽʚʝʨʩʘʣʴʥʦʩʪʽ çʭʫ ʯʞʫʘʥè ʰʚʠʜʢʦ ʟʜʦʙʫʚ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʚ ʧʦʙʫʪʽ ʪʦʛʦʯʘʩʥʦʛʦ 

ʩʫʩʧʽʣʴʩʪʚʘ. ɿʘ ʯʘʩʽʚ ʧʨʘʚʣʽʥʥʷ ʜʠʥʘʩʪʽʾ ʇʽʚʥʽʯʥʘ ɺʝʡ (386ï535 ʨʨ.) ʮʝʡ ʩʪʽʣʝʮʴ 

ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ ʚ ʨʽʟʥʠʭ ʢʦʥʪʝʢʩʪʘʭ ð ʥʘ ʚʽʜʢʨʠʪʠʭ ʤʘʡʜʘʥʯʠʢʘʭ, ʧʽʜ 

ʯʘʩ ʚʽʡʩʴʢʦʚʠʭ ʧʦʭʦʜʽʚ ʽ ʥʘʚʽʪʴ ʫ ʧʦʣʶʚʘʥʥʽ. ʇʨʠʡʥʷʪʪʷ çʭʫ ʯʞʫʘʥè 

ʩʧʨʠʯʠʥʠʣʦ ʟʥʘʯʥʫ ʟʤʽʥʫ ʚ ʪʨʘʜʠʮʽʷʭ ʩʠʜʽʥʥʷ: ʜʘʚʥʽ ʢʠʪʘʡʮʽ ʧʦʩʪʫʧʦʚʦ 

ʧʝʨʝʡʰʣʠ ʚʽʜ ʧʦʟʠ ʩʠʜʷʯʠ ʥʘ ʢʦʣʽʥʘʭ ʜʦ ʚʝʨʪʠʢʘʣʴʥʦʾ ʧʦʟʠ ʟʽ ʟʚʠʩʘʶʯʠʤʠ 

ʥʦʛʘʤʠ, ʷʢʘ ʪʦʜʽ ʙʫʣʘ ʚʽʜʦʤʘ ʧʽʜ ʥʘʟʚʦʶ çʮʟʶʡè. ʋ ʧʝʨʽʦʜ ʜʠʥʘʩʪʽʾ ʉʫʥ 

(960-1035 ʨʨ.) ʢʦʥʩʪʨʫʢʮʽʷ ʢʨʽʩʣʘ ʟʘʟʥʘʣʘ ʧʦʜʘʣʴʰʦʛʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʡ 

ʧʦʰʠʨʝʥʥʷ, ʦʪʨʠʤʘʚʰʠ ʚʞʝ ʥʦʚʫ ʥʘʟʚʫ ð çʮʟʷʦʮʟʠè [4]. 

ʉʪʨʫʢʪʫʨʥʦ ʩʪʽʣʴʮʽ çʮʟʷʦʮʟʠè ʧʦʜʽʣʷʣʠʩʷ ʥʘ ʜʚʘ ʦʩʥʦʚʥʠʭ ʚʠʜʠ: ʟ 

ʧʨʷʤʠʤʠ ʩʧʠʥʢʘʤʠ (ʨʠʩ.1) ʪʘ ʟʽ ʩʧʠʥʢʘʤʠ ʦʢʨʫʛʣʦʾ, ʧʽʜʢʦʚʦʧʦʜʽʙʥʦʾ ʬʦʨʤʠ 

(ʨʠʩ.2). ɼʣʷ ʤʽʮʥʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ ʚʫʟʣʦʚʽ ʟôʻʜʥʘʥʥʷ ʯʘʩʪʦ ʧʦʢʨʠʚʘʣʠʩʴ 

ʤʝʪʘʣʝʚʠʤʠ ʥʘʢʣʘʜʢʘʤʠ. ʋ ʧʝʨʽʦʜ ʜʠʥʘʩʪʽʡ ʄʽʥ (1368ï1644 ʨʨ.) ʩʪʽʣʴʮʽ 

çʮʟʷʦʮʟʠè ʦʪʨʠʤʘʣʠ ʱʝ ʙʽʣʴʰ ʚʠʪʦʥʯʝʥʽ ʧʨʦʧʦʨʮʽʾ, ʩʪʘʣʠ ʣʝʛʰʠʤʠ ʪʘ 

ʧʨʦʩʪʽʰʠʤʠ ʚ ʦʟʜʦʙʣʝʥʥʽ, ʱʦ ʣʠʰʝ ʧʽʜʢʨʝʩʣʶʚʘʣʦ ʾʭʥʶ ʝʣʝʛʘʥʪʥʽʩʪʴ ʪʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ [2, ʩ. 100], [3]. 

  

ʈʠʩ. 1. ʈʦʟʢʣʘʜʥʠʡ ʩʪʽʣʝʮʴ 

çʮʟʷʦʯʞʽè. ɼʠʥʘʩʪʽʷ ʉʫʥ (960ï

1279 ʨʨ.) 

ʈʠʩ. 2. ʈʦʟʢʣʘʜʥʠʡ ʩʪʽʣʝʮʴ 

çʮʟʷʦʯʞʽè. 

ɼʠʥʘʩʪʽʾ ʄʽʥ (1368 ï 1644 ʨʨ.) 
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ɯʜʝʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʢʣʘʜʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʽʟ ʍ-ʦʙʨʘʟʥʦʶ ʩʠʩʪʝʤʦʶ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʥʝ ʦʙʤʝʞʫʻʪʴʩʷ ʚʠʢʣʶʯʥʦ ʢʠʪʘʡʩʴʢʠʤʠ ʪʨʘʜʠʮʽʷʤʠ ʤʝʙʣʝʚʦʛʦ 

ʤʠʩʪʝʮʪʚʘ. ʊʘʢʽ ʨʽʰʝʥʥʷ ʫ ʢʦʥʩʪʨʫʢʮʽʷʭ ʤʝʙʣʽʚ ʻ ʦʜʥʠʤʠ ʟ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ 

ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʧʦʩʦʙʽʚ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʤʝʙʣʝʚʠʭ ʦʙôʻʢʪʽʚ. ɼʦʩʣʽʜʞʝʥʥʷ 

ʽʩʪʦʨʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʤʝʙʣʽʚ-ʪʨʘʥʩʬʦʨʤʝʨʽʚ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ 

ʍ-ʦʙʨʘʟʥʘ ʩʠʩʪʝʤʘ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʩʪʘʨʽʰʠʭ ʽ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ, 

ʷʢʘ ʩʫʧʨʦʚʦʜʞʫʻ ʣʶʜʩʪʚʦ ʫʧʨʦʜʦʚʞ ʙʘʛʘʪʴʦʭ ʝʧʦʭ. ʅʝʟʘʣʝʞʥʦ ʚʽʜ ʢʫʣʴʪʫʨʥʠʭ 

ʟʤʽʥ ʘʙʦ ʩʪʠʣʽʩʪʠʯʥʠʭ ʪʝʥʜʝʥʮʽʡ, ʤʝʙʣʽ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʍ-ʦʙʨʘʟʥʽʡ ʩʠʩʪʝʤʽ, 

ʟʘʣʠʰʘʣʠʩʷ ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʞʠʪʣʦʚʦʛʦ ʧʨʦʩʪʦʨʫ. ɿʦʢʨʝʤʘ, ʧʨʦʪʷʛʦʤ 

ʽʩʪʦʨʽʾ ʣʶʜʩʪʚʘ ʥʘ ʦʩʥʦʚʽ ʮʽʻʾ ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʩʪʚʦʨʶʚʘʣʠʩʷ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʨʝʜʤʝʪʠ ʤʝʙʣʽʚ ʜʣʷ ʩʠʜʽʥʥʷ, ʪʘʢʽ ʷʢ ʩʪʽʣʴʮʽ, ʢʨʽʩʣʘ, ʰʝʟʣʦʥʛʠ, ʘ 

ʪʘʢʦʞ ʩʪʦʣʠ, ʷʢʽ ʘʜʘʧʪʫʚʘʣʠʩʷ ʜʦ ʧʦʪʨʝʙ ʩʫʩʧʽʣʴʩʪʚʘ. ɼʦʩʣʽʜʞʫʶʯʠ ʧʝʨʽʦʜ 

ʉʝʨʝʜʥʴʦʚʽʯʯʷ ʥʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʫ XV ʩʪʦʣʽʪʪʽ ʚ ʢʨʘʾʥʘʭ ɿʘʭʽʜʥʦʾ 

ɭʚʨʦʧʠ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʨʦʟʚʠʪʦʢ ʪʝʩʣʷʨʩʴʢʦʾ ʩʧʨʘʚʠ, ʱʦ ʩʧʨʠʯʠʥʠʣʦ ʧʦʷʚʫ 

ʚʜʦʩʢʦʥʘʣʝʥʦʛʦ ʪʠʧʫ ʨʦʟʢʣʘʜʥʦʛʦ ʪʘʙʫʨʝʪʘ (ʬʦʨʤʘ ʷʢʦʛʦ ʙʫʣʘ ʚʽʜʦʤʘ ʱʝ ʟ ʯʘʩʽʚ 

ʉʪʘʨʦʜʘʚʥʴʦʛʦ ɭʛʠʧʪʫ). ʂʦʥʩʪʨʫʢʮʽʷ ʜʘʥʦʛʦ ʦʙôʻʢʪʫ ʙʘʟʫʚʘʣʘʩʴ ʥʘ ʜʚʦʭ 

ʧʝʨʝʩʽʯʥʠʭ ʨʝʰʽʪʯʘʩʪʠʭ ʧʣʦʱʠʥʘʭ, ʩʬʦʨʤʦʚʘʥʠʭ ʽʟ ʨʝʡʦʢ, ʩʢʨʽʧʣʝʥʠʭ 

ʧʦʧʝʨʝʯʥʠʤʠ ʙʨʫʩʢʘʤʠ. ʇʨʠ ʮʴʦʤʫ ʩʠʜʽʥʥʷ ʪʘʢʦʞ ʚʠʢʦʥʫʚʘʣʦʩʷ ʟ ʨʝʡʦʢ (ʨʠʩ.3). 

ʊʘʢʘ ʽʥʥʦʚʘʮʽʡʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʩʪʘʣʘ ʦʩʥʦʚʦʶ ʜʣʷ ʨʦʟʨʦʙʢʠ ʥʦʚʦʛʦ ʨʦʟʢʣʘʜʥʦʛʦ 

ʩʪʽʣʴʮʷ ʟʽ ʩʧʠʥʢʦʶ, ʘ ʟʛʦʜʦʤ ð ʢʨʽʩʣʘ ʟ ʧʽʜʣʦʢʽʪʥʠʢʘʤʠ. ʅʘʧʨʠʢʽʥʮʽ 

XV ʩʪʦʣʽʪʪʷ ʚ ɯʪʘʣʽʾ, ʘ ʧʦʪʽʤ ʽ ʚ ʽʥʰʠʭ ʢʨʘʾʥʘʭ ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʽ, ʧʦʯʘʣʠ 

ʟôʷʚʣʷʪʠʩʷ ʨʽʟʥʽ ʚʘʨʽʘʥʪʠ ʨʦʟʢʣʘʜʥʠʭ ʢʨʽʩʝʣ, ʧʦʙʫʜʦʚʘʥʠʭ ʥʘ ʍ-ʦʙʨʘʟʥʽʡ 

ʢʦʥʩʪʨʫʢʮʽʾ. ʅʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʩʪʘʣʠ ʜʚʘ ʪʠʧʠ ð çʩʘʚʦʥʘʨʦʣʘè (ʨʠʩ.4), (ʨʠʩ.5) 

ʪʘ çʜʘʥʪʝʩʢʘè (ʨʠʩ.6). ʎʽ ʤʦʜʝʣʽ ʚʽʜʨʽʟʥʷʣʠʩʷ ʤʽʞ ʩʦʙʦʶ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ 

ʨʽʰʝʥʥʷʤʠ, ʱʦ ʩʪʚʦʨʶʻ ʨʽʟʥʠʡ ʨʽʚʝʥʴ ʢʦʤʬʦʨʪʫ [1, ʩ. 58]. ɺ ʮʽʣʦʤʫ ʪʘʢʽ ʢʨʽʩʣʘ 

ʤʘʣʠ ʞʦʨʩʪʢʫ ʦʩʥʦʚʫ ʪʘ ʥʠʟʴʢʫ ʧʨʷʤʫ ʩʧʠʥʢʫ, ʱʦ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ 

ʢʠʪʘʡʩʴʢʠʭ ʧʨʦʪʦʪʠʧʽʚ, ʜʝ ʥʘʷʚʥʝ ʧʨʘʛʥʝʥʥʷ ʜʦ ʚʨʘʭʫʚʘʥʥʷ ʚʠʛʠʥʽʚ ʣʶʜʩʴʢʦʛʦ 

ʪʽʣʘ. 
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ʈʠʩ.3. ʈʝʡʢʦʚʝ 

ʨʦʟʢʣʘʜʥʝ 

ʢʨʽʩʣʦ. 

ɯʪʘʣʽʷ. XV ʩʪ. 

ʈʠʩ.4. ʂʨʽʩʣʦ 

çʩʘʚʘʥʘʨʦʣʘè. 

ʐʚʝʡʮʘʨʽʷ.        

XV ʩʪ. 

ʈʠʩ.5. ʂʨʽʩʣʦ 

çʩʘʚʘʥʘʨʦʣʘè. 

ɯʪʘʣʽʷ. XV ʩʪ. 

ʈʠʩ.6. ʂʨʽʩʣʦ 

çʜʘʥʪʝʩʢʘè 

ɯʩʧʘʥʽʷ. XV ʩʪ. 

 

ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʽʩʪʦʨʠʯʥʠʭ ʧʨʦʪʦʪʠʧʽʚ ʤʝʙʣʽʚ ʜʣʷ ʩʠʜʽʥʥʷ ʥʘʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʽʪʘʣʽʡʩʴʢʝ ʩʝʨʝʜʥʴʦʚʽʯʥʝ ʨʝʡʢʦʚʝ ʢʨʽʩʣʦ ʤʘʻ ʩʭʦʞʽ 

ʨʠʩʠ ʟ ʢʠʪʘʡʩʴʢʠʤ ʢʨʽʩʣʦʤ çʮʟʷʦʮʟʠè, ʱʦ ʧʨʦʩʣʽʜʢʦʚʫʻʪʴʩʷ ʚ ʢʦʥʩʪʨʫʢʪʠʚʥʦʤʫ 

ʨʽʰʝʥʥʽ ʦʙôʻʢʪʽʚ. ʇʨʦʪʝ ʟʘʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʽ ʟʨʘʟʢʠ ʤʘʶʪʴ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ 

ʩʢʣʘʜʦʚʠʭ ʨʝʡʢʦʚʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʥʘʜʘʻ ʦʙôʻʢʪʫ ʙʽʣʴʰʫ ʚʘʛʫ ʪʘ ʩʪʨʫʢʪʫʨʥʽʩʪʴ. 

ʅʘʪʦʤʽʩʪʴ ʢʠʪʘʡʩʴʢʽ ʤʘʡʩʪʨʠ ʤʝʙʣʝʚʦʛʦ ʤʠʩʪʝʮʪʚʘ ʧʨʘʛʥʫʣʠ ʩʪʚʦʨʠʪʠ ʣʝʛʢʽ ʪʘ 

ʚʠʪʦʥʯʝʥʽ ʪʚʦʨʠ, ʜʝ ʝʩʪʝʪʠʯʥʘ ʮʽʥʥʽʩʪʴ ʽ ʝʣʝʛʘʥʪʥʽʩʪʴ ʬʦʨʤʠ ʚʠʩʪʫʧʘʶʪʴ ʥʘ 

ʦʜʥʦʤʫ ʨʽʚʥʽ ʟ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʶ ʪʘ ʝʨʛʦʥʦʤʽʯʥʽʩʪʶ ʦʙôʻʢʪʫ. 

ɺʠʩʥʦʚʢʠ. ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʪʘ ʬʦʪʦʛʨʘʬʽʡ ʽʩʪʦʨʠʯʥʠʭ 

ʧʨʦʪʦʪʠʧʽʚ ʤʝʙʣʽʚ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʽʜʝʷ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʨʦʟʢʣʘʜʥʠʭ ʩʠʩʪʝʤ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʚ ʦʙôʻʢʪʘʭ ʜʣʷ ʩʠʜʽʥʥʷ ʧʨʠʪʘʤʘʥʥʘ ʙʘʛʘʪʴʦʤ 

ʢʫʣʴʪʫʨʘʤ. ʇʨʠ ʮʴʦʤʫ ʚ ʦʩʥʦʚʽ ʪʘʢʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʣʝʞʠʪʴ ʍ-ʦʙʨʘʟʥʘ ʩʠʩʪʝʤʘ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ. ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʢʠʪʘʡʩʴʢʠʭ ʪʘ ʟʘʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʠʭ ʤʝʙʣʽʚ 

ʜʣʷ ʩʠʜʽʥʥʷ ʯʘʩʽʚ ʉʝʨʝʜʥʴʦʚʽʯʯʷ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʚ 

ʟʘʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʽʡ ʧʨʘʢʪʠʮʽ ʥʘʷʚʥʘ ʙʽʣʴʰʘ ʚʘʨʽʘʪʠʚʥʽʩʪʴ ʬʦʨʤ ʦʙôʻʢʪʽʚ, ʚ 

ʦʩʥʦʚʽ ʷʢʠʭ ʣʝʞʠʪʴ ʧʨʠʥʮʠʧ ʨʦʟʢʣʘʜʘʥʥʷ ʬʦʨʤʠ ʟʘ ʍ-ʦʙʨʘʟʥʦʶ ʩʠʩʪʝʤʦʶ. 

ʇʨʦʪʝ ʚ ʢʠʪʘʡʩʴʢʠʭ ʤʝʙʣʷʭ ʜʣʷ ʩʠʜʽʥʥʷ, ʩʬʦʨʤʦʚʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʜʘʥʦʾ ʩʠʩʪʝʤʠ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ, ʧʨʦʩʣʽʜʢʦʚʫʻʪʴʩʷ ʧʨʘʛʥʝʥʥʷ ʜʦ ʝʩʪʝʪʠʟʘʮʽʾ ʦʙôʻʢʪʽʚ, ʱʦ 

ʚʪʽʣʶʻʪʴʩʷ ʯʝʨʝʟ ʚʠʪʦʥʯʝʥʽʩʪʴ ʧʨʦʧʦʨʮʽʡ, ʫʚʘʛʫ ʜʦ ʜʝʪʘʣʝʡ ʪʘ ʘʢʮʝʥʪ ʥʘ ʢʨʘʩʽ 

ʤʘʪʝʨʽʘʣʫ, ʟ ʷʢʦʛʦ ʚʠʛʦʪʦʚʣʝʥʦ ʪʚʽʨ ʤʝʙʣʝʚʦʛʦ ʤʠʩʪʝʮʪʚ.  
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ɼʦʩʣʽʜʞʝʥʥʷ ʽʩʪʦʨʠʯʥʠʭ ʧʨʦʪʦʪʠʧʽʚ ʩʚʽʜʯʠʪʴ, ʱʦ ʢʠʪʘʡʩʴʢʽ ʤʝʙʣʽ ʯʘʩʽʚ 

ʉʝʨʝʜʥʴʦʚʽʯʯʷ ʩʪʘʣʠ ʢʘʥʦʥʽʯʥʠʤʠ ʪʘ ʧʨʦʜʦʚʞʫʚʘʣʠ ʚʽʜʪʚʦʨʶʚʘʪʠʩʴ ʚ 

ʥʘʩʪʫʧʥʠʭ ʽʩʪʦʨʠʯʥʠʭ ʧʝʨʽʦʜʘʭ. ɼʘʥʘ ʢʫʣʴʪʫʨʥʘ ʩʧʘʜʱʠʥʘ ʜʦʩʽ ʻ ʜʞʝʨʝʣʦʤ 

ʥʘʪʭʥʝʥʥʷ ʪʘ ʟʨʘʟʢʦʤ ʤʘʡʩʪʝʨʥʦʩʪʽ ʜʣʷ ʩʫʯʘʩʥʠʭ ʤʠʪʮʽʚ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʧʨʘʛʥʝʥʥʷ ʢʠʪʘʡʩʴʢʠʭ ʤʠʪʮʽʚ-ʯʝʨʚʦʥʦʜʝʨʝʚʥʠʢʽʚ ʟʙʝʨʝʛʪʠ ʽʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʽ 

ʥʘʜʙʘʥʥʷ ʪʘ ʩʣʽʜʫʚʘʪʠ ʢʘʥʦʥʘʤ ʩʪʚʦʨʝʥʥʷ ʦʙôʻʢʪʽʚ ʪʨʘʜʠʮʽʡʥʦʛʦ ʤʝʙʣʝʚʦʛʦ 

ʤʠʩʪʝʮʪʚʘ. 
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ʂʨʦʪʝʚʠʯ ʆʣʝʢʩʘʥʜʨ ɺʦʣʦʜʠʤʦʨʦʚʠʯ, 

ʢ.ʝ.ʥ., ʜʦʮʝʥʪ 

ʉʪʘʨʮʝʚʘ ɸʥʘʩʪʘʩʽʷ ɸʥʘʪʦʣʽʾʚʥʘ 

ʉʪʫʜʝʥʪʠ 

ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʜʠʟʘʡʥʫ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ / Introduction 

ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʧʘʢʫʚʘʥʥʷ ʻ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʙʨʝʥʜʠʥʛʫ ʪʘ 

ʚʽʟʫʘʣʴʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ, ʦʩʦʙʣʠʚʦ ʜʣʷ ʚʝʣʠʢʠʭ ʤʽʞʥʘʨʦʜʥʠʭ ʤʝʨʝʞ ʛʨʦʤʘʜʩʴʢʦʛʦ 

ʭʘʨʯʫʚʘʥʥʷ. ʋʤʦʚʠ ʚʠʩʦʢʦʾ ʢʦʥʢʫʨʝʥʮʽʾ ʪʘ ʟʨʦʩʪʘʥʥʷ ʚʠʤʦʛ ʩʧʦʞʠʚʘʯʽʚ ʜʦ 

ʝʩʪʝʪʠʢʠ, ʟʨʫʯʥʦʩʪʽ ʪʘ ʝʢʦʣʦʛʽʯʥʦʩʪʽ ʟʫʤʦʚʣʶʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʥʦʚʣʝʥʥʷ 

ʜʠʟʘʡʥʫ ʧʘʢʫʚʘʣʴʥʦʾ ʧʨʦʜʫʢʮʽʾ. ʈʝʜʠʟʘʡʥ ʧʘʢʫʚʘʥʥʷ ʜʣʷ ʤʝʨʝʞʽ McDonaldôs  ̒

ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ, ʱʦ ʧʦʻʜʥʫʻ ʤʘʨʢʝʪʠʥʛʦʚʽ, ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʪʘ ʝʩʪʝʪʠʯʥʽ 

ʘʩʧʝʢʪʠ. 

ʄʝʪʘ ʨʦʙʦʪʠ / Aim 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʥʮʠʧʽʚ ʩʪʚʦʨʝʥʥʷ ʩʫʯʘʩʥʦʛʦ ʜʠʟʘʡʥʫ 

ʧʘʢʫʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʢʘ ʢʦʥʮʝʧʮʽʾ ʨʝʜʠʟʘʡʥʫ ʧʘʢʫʚʘʣʴʥʦʾ ʧʨʦʜʫʢʮʽʾ ʜʣʷ ʤʝʨʝʞʽ 

McDonaldôs. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ / Materials and methods 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ, ʫʟʘʛʘʣʴʥʝʥʥʷ ʪʘ ʧʦʨʽʚʥʷʥʥʷ. 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ ʫ ʜʠʟʘʡʥʽ ʧʘʢʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ ʤʽʥʽʤʘʣʽʟʤ, 

ʝʢʦʣʦʛʽʯʥʽʩʪʴ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ. ʈʦʟʛʣʷʥʫʪʦ ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʢʦʣʴʦʨʫ, ʛʨʘʬʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʪʠʧʦʛʨʘʬʽʢʠ ʪʘ ʢʦʤʧʦʟʠʮʽʾ ʫ ʧʘʢʫʚʘʥʥʽ ʧʨʦʜʫʢʮʽʾ 

ʰʚʠʜʢʦʛʦ ʭʘʨʯʫʚʘʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ / Results and discussion. 

ʇʘʢʫʚʘʥʥʷ ʚʠʢʦʥʫʻ ʥʝ ʣʠʰʝ ʟʘʭʠʩʥʫ ʬʫʥʢʮʽʶ, ʘ ʡ ʻ ʚʘʞʣʠʚʠʤ ʥʦʩʽʻʤ 

ʙʨʝʥʜʫ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʝʬʝʢʪʠʚʥʠʡ ʨʝʜʠʟʘʡʥ ʤʘʻ ʚʨʘʭʦʚʫʚʘʪʠ ʚʧʽʟʥʘʚʘʥʽʩʪʴ 
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ʙʨʝʥʜʫ, ʟʨʫʯʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʘʢʪʫʘʣʴʥʽ ʚʽʟʫʘʣʴʥʽ ʪʝʥʜʝʥʮʽʾ. ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʤʽʥʽʤʘʣʽʩʪʠʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʯʠʩʪʠʡ ʪʘ ʩʫʯʘʩʥʠʡ ʚʠʛʣʷʜ 

ʧʘʢʫʚʘʥʥʷ, ʟʦʩʝʨʝʜʞʫʶʯʠ ʫʚʘʛʫ ʥʘ ʢʣʶʯʦʚʠʭ ʝʣʝʤʝʥʪʘʭ ð ʣʦʛʦʪʠʧʽ, ʢʦʣʴʦʨʽ ʪʘ 

ʧʨʦʜʫʢʪʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʙʤʝʞʝʥʦʾ ʢʦʣʴʦʨʦʚʦʾ ʧʘʣʽʪʨʠ, ʟʦʢʨʝʤʘ ʬʽʨʤʦʚʠʭ 

ʞʦʚʪʦʛʦ ʪʘ ʯʝʨʚʦʥʦʛʦ ʢʦʣʴʦʨʽʚ, ʟʘʙʝʟʧʝʯʫʻ ʚʧʽʟʥʘʚʘʥʽʩʪʴ ʙʨʝʥʜʫ. 

ɻʨʘʬʽʯʥʽ ʝʣʝʤʝʥʪʠ ʤʦʞʫʪʴ ʚʽʜʦʙʨʘʞʘʪʠ ʽʥʛʨʝʜʽʻʥʪʠ ʘʙʦ ʬʦʨʤʫ ʧʨʦʜʫʢʪʫ, 

ʩʪʚʦʨʶʶʯʠ ʘʩʦʮʽʘʪʠʚʥʠʡ ʟʚô̫ ʟʦʢ ʽʟ ʚʤʽʩʪʦʤ. ʊʠʧʦʛʨʘʬʽʢʘ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ 

ʫ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʬʦʨʤʫʚʘʥʥʽ ʩʪʠʣʶ: ʧʨʦʩʪʽ ʪʘ ʯʠʪʘʙʝʣʴʥʽ ʰʨʠʬʪʠ 

ʧʽʜʩʠʣʶʶʪʴ ʩʫʯʘʩʥʠʡ ʭʘʨʘʢʪʝʨ ʜʠʟʘʡʥʫ. 

ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ ʝʢʦʣʦʛʽʯʥʦʩʪʽ ʧʘʢʫʚʘʥʥʷ ð ʚʠʢʦʨʠʩʪʘʥʥʶ 

ʧʝʨʝʨʦʙʣʶʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʟʤʝʥʰʝʥʥʶ ʢʽʣʴʢʦʩʪʽ ʬʘʨʙʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʛʣʦʙʘʣʴʥʠʤ ʪʨʝʥʜʘʤ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ. 

ɺʠʩʥʦʚʢʠ / Conclusions. 

ʈʝʜʠʟʘʡʥ ʧʘʢʫʚʘʣʴʥʦʾ ʧʨʦʜʫʢʮʽʾ ʜʣʷ ʤʝʨʝʞʽ McDonaldôs ʻ ʚʘʞʣʠʚʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʦʥʦʚʣʝʥʥʷ ʙʨʝʥʜʫ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʚʟʘʻʤʦʜʽʾ ʟʽ ʩʧʦʞʠʚʘʯʝʤ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʜʠʟʘʡʥʝʨʩʴʢʠʭ ʧʽʜʭʦʜʽʚ, ʪʘʢʠʭ ʷʢ ʤʽʥʽʤʘʣʽʟʤ, 

ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʪʘ ʝʢʦʣʦʛʽʯʥʽʩʪʴ, ʩʧʨʠʷʻ ʩʪʚʦʨʝʥʥʶ ʝʬʝʢʪʠʚʥʦʛʦ ʪʘ 

ʧʨʠʚʘʙʣʠʚʦʛʦ ʚʽʟʫʘʣʴʥʦʛʦ ʨʽʰʝʥʥʷ. ʆʥʦʚʣʝʥʝ ʧʘʢʫʚʘʥʥʷ ʧʽʜʩʠʣʶʻ ʙʨʝʥʜ-

ʽʜʝʥʪʠʯʥʽʩʪʴ ʪʘ ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ ʨʠʥʢʫ. 
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CʋʏACʅI ʊEʅɼEʅʎIɰ ʋ ʌIʈʄOɺOʄʋ CʊʀʃI ʂAɺôʗʈEʅʔ ʋ 

ɻʆʊʀʏʅʆʄʋ ʉʊʀʃɯ 

 

ʄoʩeʥʜʟ Oʢʩaʥa Oʣeʛʽʚʥa 

ʜoʢʪoʨ ʬʽʣoʩoʬʽʾ, ʜoʮeʥʪ 

ʄʶʣʣeʨ ɺʣaʜʠʩʣaʚa Aʥʜʨʽʾʚʥa 

ʙaʢaʣaʚʨ 

ɼʥʽʧʨoʚʩʴʢʠʡ ʥaʮʽoʥaʣʴʥʠʡ ʫʥʽʚeʨʩʠʪeʪ ʽʤeʥʽ Oʣeʩʷ ɻoʥʯaʨa 

ʤ. ɼʥʽʧʨo, ʋʢʨaʾʥa 

 

Aʥoʪaʮʽʷ: ʋ ʩʪaʪʪʽ ʜoʩʣʽʜʞeʥo ʩʫʯaʩʥʽ ʪeʥʜeʥʮʽʾ ʫ ʬoʨʤʫʚaʥʥʽ ʬʽʨʤoʚoʛo 

ʩʪʠʣʶ ʢaʚôʷʨeʥʴ ʫ ʛoʪʠʯʥoʤʫ ʩʪʠʣʽ. ʇʨoaʥaʣʽʟoʚaʥo oʩoʙʣʠʚoʩʪʽ ʚʠʢoʨʠʩʪaʥʥʷ 

ʛoʪʠʯʥoʾ eʩʪeʪʠʢʠ ʫ ʙʨeʥʜʠʥʛʫ ʟaʢʣaʜʽʚ ʛʨoʤaʜʩʴʢoʛo ʭaʨʯʫʚaʥʥʷ, a ʪaʢoʞ 

ʨoʟʛʣʷʥʫʪo oʩʥoʚʥʽ ʧʨʠʥʮʠʧʠ ʩʪʚoʨeʥʥʷ ʮʽʣʽʩʥoʾ aʡʜeʥʪʠʢʠ: ʪʠʧoʛʨaʬʽʢʫ, 

ʢoʣʴoʨoʚʫ ʛaʤʫ, ʩʠʤʚoʣʽʢʫ, oʙʨaʟʥʽ ʨʽʰeʥʥʷ ʪa ʽʥʪeʛʨaʮʽʶ ʬʽʨʤoʚoʛo ʩʪʠʣʶ ʚ 

ʽʥʪeʨôʻʨʥe ʩeʨeʜoʚʠʱe. Oʢʨeʤʫ ʫʚaʛʫ ʧʨʠʜʽʣeʥo ʧʨoʙʣeʤʽ ʰaʙʣoʥʽʟaʮʽʾ 

ʛoʪʠʯʥoʛo oʙʨaʟʫ ʚ ʩʫʯaʩʥʠʭ ʪeʤaʪʠʯʥʠʭ ʢaʚôʷʨʥʷʭ, ʜe ʛoʪʠʢa ʯaʩʪo ʟʚoʜʠʪʴʩʷ 

ʜo ʧoʚeʨʭʥeʚoʛo ʚʠʢoʨʠʩʪaʥʥʷ ʤoʪoʨoʰʥʠʭ oʙʨaʟʽʚ, ʚaʤʧʽʨʩʴʢoʾ ʩʠʤʚoʣʽʢʠ ʪa 

ʜeʢoʨaʪʠʚʥoʾ ʤʽʩʪʠʢʠ. ʅaʪoʤʽʩʪʴ ʢʣaʩʠʯʥa ʛoʪʠʢa ʤaʻ ʟʥaʯʥo ʰʠʨʰʠʡ 

ʢʫʣʴʪʫʨʥʠʡ ʪa ʭʫʜoʞʥʽʡ ʢoʥʪeʢʩʪ, ʧoʚôʷʟaʥʠʡ ʽʟ ʩaʢʨaʣʴʥoʶ aʨʭʽʪeʢʪʫʨoʶ, 

ʩeʨeʜʥʴoʚʽʯʥoʶ eʩʪeʪʠʢoʶ, ʩʠʤʚoʣʽʢʦʶ ʽ aʪʤoʩʬeʨoʶ ʽʥʪeʣeʢʪʫaʣʴʥoʾ 

ʢaʤeʨʥoʩʪʽ. ʋ ʤeʞaʭ ʜoʩʣʽʜʞeʥʥʷ ʧʨoaʥaʣʽʟoʚaʥo ʬʽʨʤoʚʽ ʩʪʠʣʽ ʜeʢʽʣʴʢoʭ 

ʟaʢʣaʜʽʚ, ʷʢʽ ʜeʤoʥʩʪʨʫʶʪʴ ʨʽʟʥʽ ʧʽʜʭoʜʠ ʜo ʽʥʪeʨʧʨeʪaʮʽʾ ʛoʪʠʯʥoʾ eʩʪeʪʠʢʠ ʚ 

ʩʫʯaʩʥoʤʫ ʙʨeʥʜʠʥʛʫ. 

ʂʣʶʯoʚʽ ʩʣoʚa: ʬʽʨʤoʚʠʡ ʩʪʠʣʴ, aʡʜeʥʪʠʢa, ʛoʪʠʢa, ʛoʪʠʯʥʠʡ ʩʪʠʣʴ, 

ʙʨeʥʜʠʥʛ, ʪʠʧoʛʨaʬʽʢa, ʩʫʯaʩʥʽ ʪeʥʜeʥʮʽʾ. 

 

ʉʫʯaʩʥʠʡ ʜʠʟaʡʥ ʬʽʨʤoʚoʛo ʩʪʠʣʶ ʟaʢʣaʜʽʚ ʛʨoʤaʜʩʴʢoʛo ʭaʨʯʫʚaʥʥʷ 

ʜeʜaʣʽ ʯaʩʪʽʰe ʟʚeʨʪaʻʪʴʩʷ ʜo ʚʫʟʴʢoʪeʤaʪʠʯʥʠʭ eʩʪeʪʠʯʥʠʭ ʥaʧʨʷʤʽʚ, ʱo 

ʜoʟʚoʣʷʶʪʴ ʬoʨʤʫʚaʪʠ ʚʧʽʟʥaʚaʥʠʡ oʙʨaʟ ʙʨeʥʜʫ ʪa ʩʪʚoʨʶʚaʪʠ ʫʥʽʢaʣʴʥʠʡ 
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eʤoʮʽʡʥʠʡ ʜoʩʚʽʜ ʜʣʷ ʚʽʜʚʽʜʫʚaʯʽʚ. Oʜʥʠʤ ʽʟ ʪaʢʠʭ ʥaʧʨʷʤʽʚ ʻ ʛoʪʠʯʥa eʩʪeʪʠʢa, 

ʷʢa oʩʪaʥʥʽʤʠ ʨoʢaʤʠ aʢʪʠʚʥo ʽʥʪeʛʨʫʻʪʴʩʷ ʫ ʚʽʟʫaʣʴʥʫ ʢʫʣʴʪʫʨʫ ʢaʚôʷʨeʥʴ, 

ʙaʨʽʚ ʪa ʪeʤaʪʠʯʥʠʭ ʢaʬe. ɻoʪʠʯʥʠʡ ʩʪʠʣʴ ʫ ʩʫʯaʩʥoʤʫ ʜʠʟaʡʥʽ ʚʠʭoʜʠʪʴ ʟa 

ʤeʞʽ ʽʩʪoʨʠʯʥoʾ ʽʥʪeʨʧʨeʪaʮʽʾ ʪa ʪʨaʥʩʬoʨʤʫʻʪʴʩʷ ʫ ʙaʛaʪoʰaʨoʚʫ ʩʠʩʪeʤʫ 

oʙʨaʟʽʚ, ʱo ʧoʻʜʥʫʻ aʨʭʽʪeʢʪʫʨʥʽ ʤoʪʠʚʠ, ʪʠʧoʛʨaʬʽʢʫ, ʩʠʤʚoʣʽʢʫ, 

aʪʤoʩʬeʨʥʽʩʪʴ ʽ eʣeʤeʥʪʠ aʣʴʪeʨʥaʪʠʚʥoʾ ʢʫʣʴʪʫʨʠ. 

ʌʽʨʤoʚʠʡ ʩʪʠʣʴ ʫ ʛoʪʠʯʥoʤʫ ʩʪʠʣʽ ʚʠʢoʥʫʻ ʥe ʣʠʰe ʬʫʥʢʮʽʶ ʚʽʟʫaʣʴʥoʾ 

ʽʜeʥʪʠʬʽʢaʮʽʾ ʟaʢʣaʜʫ, a ʡ ʩʪaʻ ʽʥʩʪʨʫʤeʥʪoʤ ʬoʨʤʫʚaʥʥʷ eʤoʮʽʡʥoʛo ʟʚôʷʟʢʫ ʟ 

aʫʜʠʪoʨʽʻʶ. ɿa ʜoʧoʤoʛoʶ ʢoʣʴoʨoʚoʾ ʧaʣʽʪʨʠ, ʰʨʠʬʪʽʚ, ʜeʢoʨaʪʠʚʥʠʭ 

eʣeʤeʥʪʽʚ ʪa ʧʨeʜʤeʪʥoʛo ʜʠʟaʡʥʫ ʩʪʚoʨʶʻʪʴʩʷ ʧeʚʥʠʡ ʥaʩʪʨʽʡ, ʷʢʠʡ ʬoʨʤʫʻ ʫ 

ʚʽʜʚʽʜʫʚaʯa ʚʽʜʯʫʪʪʷ ʟaʥʫʨeʥʥʷ ʚ oʢʨeʤʠʡ ʭʫʜoʞʥʽʡ ʧʨoʩʪʽʨ. [1]. Oʩoʙʣʠʚoʛo 

ʟʥaʯeʥʥʷ ʥaʙʫʚaʻ ʮʽʣʽʩʥʽʩʪʴ aʡʜeʥʪʠʢʠ, ʢoʣʠ ʛʨaʬʽʯʥa ʩʠʩʪeʤa oʨʛaʥʽʯʥo 

ʧoʻʜʥʫʻʪʴʩʷ ʟ ʽʥʪeʨôʻʨoʤ, ʫʧaʢoʚʢoʶ, ʤeʥʶ, ʤeʨʯeʤ ʽ ʨʽʟʥʠʤʠ ʥoʩʽʷʤʠ. [2]. 

ɺoʜʥoʯaʩ ʩʫʯaʩʥa ʪeʥʜeʥʮʽʷ ʜo ʧoʧʫʣʷʨʠʟaʮʽʾ ʛoʪʠʯʥoʾ eʩʪeʪʠʢʠ 

ʧʨʠʟʚoʜʠʪʴ ʜo ʚʠʥʠʢʥeʥʥʷ ʧʨoʙʣeʤʠ ʰaʙʣoʥʽʟaʮʽʾ oʙʨaʟʫ ʛoʪʠʢʠ. ɿʥaʯʥa 

ʢʽʣʴʢʽʩʪʴ ʪeʤaʪʠʯʥʠʭ ʢaʚôʷʨeʥʴ ʚʠʢoʨʠʩʪoʚʫʻ ʧeʨeʚaʞʥo ʧoʚeʨʭʥeʚʽ ʡ 

ʩʪeʨeoʪʠʧʥʽ eʣeʤeʥʪʠ: ʯeʨeʧʠ, ʢaʞaʥʽʚ, ʢʨoʚ, ʚaʤʧʽʨʩʴʢʫ ʩʠʤʚoʣʽʢʫ, ʥaʜʤʽʨʥo 

ʪeʤʥʫ ʧaʣʽʪʨʫ ʪa ʥaʚʤʠʩʥo ʤoʪoʨoʰʥʫ aʪʤoʩʬeʨʫ. ʇoʜʽʙʥʠʡ ʧʽʜʭʽʜ ʬoʨʤʫʻ 

ʩʧʨoʱeʥe ʫʷʚʣeʥʥʷ ʧʨo ʛoʪʠʯʥʠʡ ʩʪʠʣʴ, ʟʚoʜʷʯʠ ʡoʛo ʜo ʜeʢoʨaʪʠʚʥoʾ ʤʽʩʪʠʢʠ 

aʙo eʩʪeʪʠʢʠ çʞaʭʽʚè. ʇʨoʪe ʢʣaʩʠʯʥa ʛoʪʠʢa ʤaʻ ʟʥaʯʥo ʛʣʠʙʰe ʢʫʣʴʪʫʨʥe 

ʧʽʜˇʨʫʥʪʷ. ɺoʥa ʧoʚôʷʟaʥa ʥe ʣʠʰe ʟ ʪeʤʨʷʚoʶ ʯʠ ʤʽʩʪʠʢoʶ, a ʡ ʽʟ 

ʚeʨʪʠʢaʣʴʥʽʩʪʶ aʨʭʽʪeʢʪʫʨʥʠʭ ʬoʨʤ, ʩaʢʨaʣʴʥʽʩʪʶ ʧʨoʩʪoʨʫ, ʚʠʪoʥʯeʥʽʩʪʶ 

oʨʥaʤeʥʪʽʚ, ʨoʤaʥʪʠʯʥoʶ ʤeʣaʥʭoʣʽʻʶ ʪa aʪʤoʩʬeʨoʶ ʽʥʪeʣeʢʪʫaʣʴʥoʛo 

ʫʩaʤʽʪʥeʥʥʷ. ʉaʤe ʪoʤʫ ʩʫʯaʩʥʠʡ ʜʠʟaʡʥ ʛoʪʠʯʥʠʭ ʢaʚôʷʨeʥʴ ʧoʪʨeʙʫʻ ʙʽʣʴʰ 

ʢoʤʧʣeʢʩʥoʛo ʪa ʢoʥʮeʧʪʫaʣʴʥoʛo ʧʽʜʭoʜʫ ʜo ʚʠʢoʨʠʩʪaʥʥʷ ʛoʪʠʯʥoʾ 

ʩʪʠʣʽʩʪʠʢʠ. Oʜʥʠʤ ʽʟ ʚʜaʣʠʭ ʧʨʠʢʣaʜʽʚ ʩʫʯaʩʥoʾ ʽʥʪeʨʧʨeʪaʮʽʾ ʛoʪʠʯʥoʾ 

eʩʪeʪʠʢʠ ʻ aʡʜeʥʪʠʢa ʢoʢʪeʡʣʴ-ʙaʨʫ HRAM ʫ ʂʠʻʚʽ, ʋʢʨʘʾʥʘ. ʌʽʨʤoʚʠʡ ʩʪʠʣʴ 

ʟaʢʣaʜʫ ʧoʙʫʜoʚaʥʠʡ ʥa ʪeʤʥʽʡ ʩʪʨʠʤaʥʽʡ ʧaʣʽʪʨʽ ʪa ʛoʪʠʯʥʽʡ ʪʠʧoʛʨaʬʽʮʽ, ʱo 

ʚʽʜʩʠʣaʻ ʜo ʮeʨʢoʚʥoʾ aʨʭʽʪeʢʪʫʨʠ ʡ ʩaʢʨaʣʴʥoʾ ʩʠʤʚoʣʽʢʠ. Oʩoʙʣʠʚʽʩʪʶ 

ʣoʛoʪʠʧʫ ʻ ʚʠʜoʚʞeʥʽ ʣʽʪeʨʠ ʟ ʢʽʣʴʮeʧoʜʽʙʥʠʤʠ ʟaʚeʨʰeʥʥʷʤʠ, ʷʢʽ ʩʪʚoʨʶʶʪʴ 
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aʩoʮʽaʮʽʾ ʟʽ ʩʪʨʽʣʯaʩʪʠʤʠ aʨʢaʤʠ ʪa ʜeʢoʨaʪʠʚʥʠʤʠ ʤeʪaʣeʚʠʤʠ eʣeʤeʥʪaʤʠ 

ʭʨaʤoʚoʾ aʨʭʽʪeʢʪʫʨʠ. ɺaʞʣʠʚʠʤ ʻ ʪe, ʱo ʛoʪʠʢa ʪʫʪ ʚʠʢoʨʠʩʪoʚʫʻʪʴʩʷ ʥe ʷʢ 

ʜeʢoʨaʪʠʚʥa ʩʪʠʣʽʟaʮʽʷ, a ʷʢ ʢoʥʮeʧʪʫaʣʴʥa oʩʥoʚa ʚʩʴoʛo ʙʨeʥʜʫ. ʅaʟʚa 

ʟaʢʣaʜʫ, ʛʨaʬʽʯʥʽ ʨʽʰeʥʥʷ, oʬoʨʤʣeʥʥʷ ʥoʩʽʾʚ ʽ ʟaʛaʣʴʥa aʪʤoʩʬeʨa ʬoʨʤʫʶʪʴ 

ʮʽʣʽʩʥʠʡ ʭʫʜoʞʥʽʡ oʙʨaʟ çʩʚʽʪʩʴʢoʛo ʭʨaʤʫè, ʜe ʧʨoʮeʩ ʩʧoʞʠʚaʥʥʷ ʥaʧoʶ 

ʥaʙʫʚaʻ ʩʠʤʚoʣʽʯʥoʛo ʭaʨaʢʪeʨʫ. ʊaʢʠʡ ʧʽʜʭʽʜ ʜeʤoʥʩʪʨʫʻ, ʱo ʩʫʯaʩʥa ʛoʪʠʯʥa 

aʡʜeʥʪʠʢa ʤoʞe ʙʫʪʠ ʽʥʪeʣeʢʪʫaʣʴʥoʶ, ʩʪʨʠʤaʥoʶ ʪa ʢoʥʮeʧʪʫaʣʴʥo ʛʣʠʙoʢoʶ 

ʙeʟ ʚʠʢoʨʠʩʪaʥʥʷ ʧʨʷʤoʣʽʥʽʡʥoʾ ʤʽʩʪʠʯʥoʾ ʩʠʤʚoʣʽʢʠ. [3]. 

ɯʥʰʠʡ ʧʽʜʭʽʜ ʜo ʽʥʪeʨʧʨeʪaʮʽʾ ʛoʪʠʢʠ ʜeʤoʥʩʪʨʫʻ ʢaʬe ñNo Filter Coffeeò ʫ 

ɹʨʫʢʣʽʥʽ (ʅʴʶ-ʁoʨʢ, ʉʐɸ). ʋ ʮʴoʤʫ ʚʠʧaʜʢʫ ʬʽʨʤoʚʠʡ ʩʪʠʣʴ ʙaʟʫʻʪʴʩʷ ʥa 

ʤʽʥʽʤaʣʽʩʪʠʯʥʽʡ ʯoʨʥo-ʙʽʣʽʡ aʡʜeʥʪʠʮʽ, ʜe ʛoʣoʚʥʠʤ ʚʠʨaʟʥʠʤ ʟaʩoʙoʤ ʚʠʩʪʫʧaʻ 

ʪʠʧoʛʨaʬʽʢa. ɻoʪʠʯʥʠʡ ʭaʨaʢʪeʨ ʟaʢʣaʜʫ ʬoʨʤʫʻʪʴʩʷ ʯeʨeʟ ʚʠʢoʨʠʩʪaʥʥʷ 

ʰʨʠʬʪʽʚ ʽʟ ʭaʨaʢʪeʨʥʠʤʠ ʟaʩʽʯʢaʤʠ ʪa ʩʪʨʠʤaʥʫ ʚʽʟʫaʣʴʥʫ ʤoʚʫ. ɯʥʪeʨôʻʨ 

ʜoʧoʚʥʶʻʪʴʩʷ ʙoʨʜoʚʠʤʠ ʩʪʽʥaʤʠ ʪa aʪʤoʩʬeʨʥʠʤʠ ʜeʪaʣʷʤʠ, ʷʢʽ ʩʪʚoʨʶʶʪʴ 

aʩoʮʽaʮʽʾ ʽʟ ʩeʨeʜʥʴoʚʽʯʥʠʤʠ ʽʥʪeʨôʻʨaʤʠ ʪa ʩʪaʨoʚʠʥʥʠʤʠ ʟaʣaʤʠ. ɺaʞʣʠʚo, ʱo 

aʡʜeʥʪʠʢa ʥe ʧeʨeʚaʥʪaʞeʥa ʩʠʤʚoʣaʤʠ ʯʠ ʜeʢoʨaʪʠʚʥʠʤʠ eʣeʤeʥʪaʤʠ, a 

ʧʨaʮʶʻ ʯeʨeʟ aʪʤoʩʬeʨʥʽʩʪʴ, ʙaʣaʥʩ ʽ ʮʽʣʽʩʥʽʩʪʴ. ʇoʜʽʙʥʠʡ ʧʽʜʭʽʜ ʻ ʧoʢaʟoʚʠʤ 

ʧʨʠʢʣaʜoʤ ʩʫʯaʩʥoʾ ʪeʥʜeʥʮʽʾ ʜo ʧeʨeoʩʤʠʩʣeʥʥʷ ʛoʪʠʢʠ ʯeʨeʟ ʤʽʥʽʤaʣʽʟʤ ʪa 

ʪʠʧoʛʨaʬʽʯʥʫ ʚʠʨaʟʥʽʩʪʴ. [4]. ʎʽʢaʚʠʤ ʧʨʠʢʣaʜoʤ ʩʠʥʪeʟʫ ʢʣaʩʠʯʥoʾ ʛoʪʠʢʠ ʪa 

ʚʽʢʪoʨʽaʥʩʴʢoʾ eʩʪeʪʠʢʠ ʻ ʢaʚôʷʨʥʷ ñBurnt Umberò ʫ ʂaʣʽʬoʨʥʽʾ (ɻʘʨʜʝʥ-ɻʨʦʫʚ, 

ʉʐA). ɰʾ ʬʽʨʤoʚʠʡ ʩʪʠʣʴ ʙaʟʫʻʪʴʩʷ ʥa ʧoʻʜʥaʥʥʽ ʛoʪʠʯʥo-ʚʽʢʪoʨʽaʥʩʴʢoʾ 

ʪʠʧoʛʨaʬʽʢʠ, ʜeʢoʨaʪʠʚʥʠʭ oʨʥaʤeʥʪʽʚ ʪa oʙʨaʟʫ ʩʪaʨoʚʠʥʥoʛo ʧʽʜʩʚʽʯʥʠʢa ʷʢ 

ʮeʥʪʨaʣʴʥoʛo ʩʠʤʚoʣʫ ʙʨeʥʜʫ. Aʡʜeʥʪʠʢa ʽʥʪeʛʨʫʻʪʴʩʷ ʚ ʽʥʪeʨôʻʨʥe ʩeʨeʜoʚʠʱe 

ʯeʨeʟ ʢaʨʪʠʥʠ, ʜeʢoʨaʪʠʚʥʽ ʨaʤʠ, ʤeʙʣʽ ʪa ʬʽʨʤoʚʠʡ ʤeʨʯ, ʱo ʩʪʚoʨʶʻ ʚʽʜʯʫʪʪʷ 

ʩʪʠʣʽʟoʚaʥoʛo ʽʩʪoʨʠʯʥoʛo ʩaʣoʥʫ. ʅa ʚʽʜʤʽʥʫ ʚʽʜ ʙaʛaʪʴoʭ ʩʫʯaʩʥʠʭ 

ʪeʤaʪʠʯʥʠʭ ʟaʢʣaʜʽʚ, ñBurnt Umberò ʥe ʚʠʢoʨʠʩʪoʚʫʻ aʛʨeʩʠʚʥoʾ ʤʽʩʪʠʯʥoʾ 

ʩʠʤʚoʣʽʢʠ ʯʠ ʥaʚʤʠʩʥoʾ ʤoʪoʨoʰʥoʩʪʽ. Oʩʥoʚʥʠʡ aʢʮeʥʪ ʨoʙʠʪʴʩʷ ʥa aʪʤoʩʬeʨʽ 

ʽʥʪeʣeʢʪʫaʣʴʥoʾ ʢaʤeʨʥoʩʪʽ, ʽʩʪoʨʠʯʥoʾ eʩʪeʪʠʢʠ ʪa ʭʫʜoʞʥʴoʾ ʜeʪaʣʽʟaʮʽʾ. ʎe 

ʜeʤoʥʩʪʨʫʻ ʤoʞʣʠʚʽʩʪʴ ʽʥʪeʨʧʨeʪaʮʽʾ ʛoʪʠʢʠ ʷʢ eʣeʛaʥʪʥoʛo ʢʫʣʴʪʫʨʥoʛo 

ʩʪʠʣʶ, a ʥe ʣʠʰe ʷʢ ʚʽʟʫaʣʴʥoʾ ʧʨoʚoʢaʮʽʾ. [5]. 
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Aʥaʣʽʟ ʩʫʯaʩʥʠʭ ʛoʪʠʯʥʠʭ ʢaʚôʷʨeʥʴ ʩʚʽʜʯʠʪʴ ʧʨo ʪe, ʱo ʥaʡʙʽʣʴʰ 

ʚʠʨaʟʥʠʤʠ ʪa ʫʩʧʽʰʥʠʤʠ ʻ ʪʽ ʙʨeʥʜʠ, ʷʢʽ ʚʠʢoʨʠʩʪoʚʫʶʪʴ ʛoʪʠʯʥʫ eʩʪeʪʠʢʫ 

ʩʠʩʪeʤʥo ʪa ʢoʥʮeʧʪʫaʣʴʥo. ɺaʞʣʠʚʫ ʨoʣʴ ʚʽʜʽʛʨaʻ ʥe ʢʽʣʴʢʽʩʪʴ ʪeʤaʪʠʯʥʠʭ 

ʩʠʤʚoʣʽʚ, a ʟʜaʪʥʽʩʪʴ ʩʪʚoʨʠʪʠ ʮʽʣʽʩʥʠʡ ʭʫʜoʞʥʽʡ oʙʨaʟ, ʜe ʢoʞeʥ eʣeʤeʥʪ 

aʡʜeʥʪʠʢʠ ʧʽʜʧoʨʷʜʢoʚʫʻʪʴʩʷ ʟaʛaʣʴʥʽʡ ʢoʥʮeʧʮʽʾ. ʉʫʯaʩʥʽ ʪeʥʜeʥʮʽʾ ʫ ʜʠʟaʡʥʽ 

ʛoʪʠʯʥʠʭ ʟaʢʣaʜʽʚ ʜeʤoʥʩʪʨʫʶʪʴ ʧoʩʪʫʧoʚʠʡ ʧeʨeʭʽʜ ʚʽʜ ʧoʚeʨʭʥeʚoʛo 

ʚʠʢoʨʠʩʪaʥʥʷ ʰaʙʣoʥʥʠʭ ʤʽʩʪʠʯʥʠʭ oʙʨaʟʽʚ ʜo ʙʽʣʴʰ ʩʪʨʠʤaʥʠʭ, 

ʽʥʪeʣeʢʪʫaʣʴʥʠʭ ʽ ʢʫʣʴʪʫʨʥo oʩʤʠʩʣeʥʠʭ ʨʽʰeʥʴ. 

ʊaʢʠʤ ʯʠʥoʤ, ʩʫʯaʩʥʠʡ ʬʽʨʤoʚʠʡ ʩʪʠʣʴ ʢaʚôʷʨeʥʴ ʫ ʛoʪʠʯʥoʤʫ ʩʪʠʣʽ ʻ 

ʩʢʣaʜʥoʶ ʩʠʩʪeʤoʶ ʚʽʟʫaʣʴʥoʾ ʢoʤʫʥʽʢaʮʽʾ, ʱo ʧoʻʜʥʫʻ ʽʩʪoʨʠʯʥʽ ʤoʪʠʚʠ ʟ 

aʢʪʫaʣʴʥʠʤʠ ʜʠʟaʡʥeʨʩʴʢʠʤʠ ʪeʥʜeʥʮʽʷʤʠ. ɻoʪʠʢa ʚ ʩʫʯaʩʥoʤʫ ʙʨeʥʜʠʥʛʫ 

ʧoʩʪʫʧoʚo ʪʨaʥʩʬoʨʤʫʻʪʴʩʷ ʟ ʜeʢoʨaʪʠʚʥoʛo ʩʪʠʣʶ ʚ ʽʥʩʪʨʫʤeʥʪ ʩʪʚoʨeʥʥʷ 

aʪʤoʩʬeʨʠ, ʢʫʣʴʪʫʨʥoʛo ʥaʨaʪʠʚʫ ʪa eʤoʮʽʡʥoʛo ʜoʩʚʽʜʫ. ʎe ʚʽʜʢʨʠʚaʻ ʥoʚʽ 

ʤoʞʣʠʚoʩʪʽ ʜʣʷ ʬoʨʤʫʚaʥʥʷ ʫʥʽʢaʣʴʥoʾ aʡʜeʥʪʠʢʠ ʪeʤaʪʠʯʥʠʭ ʟaʢʣaʜʽʚ ʪa 

ʨoʟʚʠʪʢʫ aʚʪoʨʩʴʢʠʭ ʜʠʟaʡʥeʨʩʴʢʠʭ ʨʽʰeʥʴ ʫ ʩʬeʨʽ ʚʽʟʫaʣʴʥoʾ ʢoʤʫʥʽʢaʮʽʾ. 
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ɸɺʊɽʅʊʀʏʅɯʉʊʔ ʋ ɺʆʂɸʃʔʅʆ-ɺʀʂʆʅɸɺʉʔʂʆʄʋ ʄʀʉʊɽʎʊɺɯ: 

ʄɯɾ ɯʉʊʆʈʀʏʅʆʖ ɼʆʉʊʆɺɯʈʅɯʉʊʖ 

ʊɸ ʊɺʆʈʏʆʖ ɯʅʊɽʈʇʈɽʊɸʎɯɭʖ 

 

ʇʦʣʢʘʥʦʚ ɸʥʜʨʽʡ ɸʥʜʨʽʡʦʚʠʯ 

 ʂʘʥʜ. ʤʠʩʪʝʮʪʚʦʟʥʘʚʩʪʚʘ, 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʩʦʣʴʥʦʛʦ ʩʧʽʚʫ 

ʆʜʝʩʴʢʘ ʅʘʮʽʦʥʘʣʴʥʘ ʤʫʟʠʯʥʘ ʘʢʘʜʝʤʽʷ 

ʽʤʝʥʽ ɸ. ɺ. ʅʝʞʜʘʥʦʚʦʾ 

ʏʝʥʴ ʉʷʦʶʡ, 

ʏʞʘʥ ʗʞʫ 

ʘʩʧʽʨʘʥʪʢʠ ʢʘʬʝʜʨʠ ʤʫʟʠʯʥʦʛʦ ʤʠʩʪʝʮʪʚʘ ʪʘ ʭʦʨʝʦʛʨʘʬʽʾ 

ʇʽʚʜʝʥʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ʂ. ɼ. ʋʰʠʥʩʴʢʦʛʦ 

 

ɸʥʦʪʘʮʽʷ. ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʧʨʦʙʣʝʤʫ ʘʚʪʝʥʪʠʯʥʦʩʪʽ ʚʦʢʘʣʴʥʦʛʦ 

ʚʠʢʦʥʘʚʩʪʚʘ ʷʢ ʙʘʛʘʪʦʚʠʤʽʨʥʦʛʦ ʬʝʥʦʤʝʥʫ, ʱʦ ʧʦʻʜʥʫʻ ʚʠʤʦʛʠ 

ʢʫʣʴʪʫʨʥʦ-ʽʩʪʦʨʠʯʥʦʾ ʪʘ ʩʪʠʣʴʦʚʦʾ ʚʽʜʧʦʚʽʜʥʦʩʪʽ, ʭʫʜʦʞʥʴʦ-ʧʩʠʭʦʣʦʛʽʯʥʦʾ 

ʧʨʘʚʜʠʚʦʩʪʽ, ʽʥʪʝʨʧʨʝʪʘʮʽʡʥʦʾ ʩʚʦʙʦʜʠ ʪʘ ʚʠʢʦʥʘʚʩʴʢʦʾ ʧʝʨʝʢʦʥʣʠʚʦʩʪʽ ʩʧʽʚʘʢʘ ʚ 

ʜʽʘʣʦʟʽ ʟ ʤʫʟʠʯʥʦʶ ʪʨʘʜʠʮʽʻʶ ʽ ʩʴʦʛʦʜʝʥʥʷʤ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʚʦʢʘʣʴʥʝ ʤʠʩʪʝʮʪʚʦ, ʽʥʪʝʨʧʨʝʪʘʮʽʷ, ʭʫʜʦʞʥʽʡ ʩʪʠʣʴ, 

ʚʠʢʦʥʘʚʩʴʢʘ ʘʚʪʝʥʪʠʯʥʽʩʪʴ.  

 

ʇʦʥʷʪʪʷ ʘʚʪʝʥʪʠʯʥʦʩʪʽ ʫ ʬʽʣʦʩʦʬʽʾ ʪʘ ʧʩʠʭʦʣʦʛʽʾ ʧʦʚô̫ ʟʫʻʪʴʩʷ ʟ ʽʜʝʻʶ 

çʩʧʨʘʚʞʥʦʩʪʽè ï ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʤʽʩʪʫ ʟʦʚʥʽʰʥʴʦʤʫ ʚʠʷʚʫ, 

ʛʘʨʤʦʥʽʾ ʤʽʞ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ ʧʝʨʝʞʠʚʘʥʥʷʤ ʪʘ ʬʦʨʤʦʶ ʡʦʛʦ ʚʠʨʘʞʝʥʥʷ. ʋ 

ʤʠʩʪʝʮʪʚʦʟʥʘʚʯʦʤʫ ʘʩʧʝʢʪʽ ʘʚʪʝʥʪʠʯʥʽʩʪʴ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʧʝʨʝʜʫʩʽʤ ʫ ʟʚô̫ ʟʢʫ ʟ 

ʧʨʦʙʣʝʤʘʤʠ ʩʪʠʣʶ, ʽʥʪʝʨʧʨʝʪʘʮʽʾ, ʽʩʪʦʨʠʯʥʦʾ ʜʦʩʪʦʚʽʨʥʦʩʪʽ, ʭʫʜʦʞʥʴʦʾ 

ʧʝʨʝʢʦʥʣʠʚʦʩʪʽ ʪʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʠʢʦʥʘʚʩʴʢʦʛʦ ʨʽʰʝʥʥʷ ʞʘʥʨʦʚʦ-ʩʪʠʣʴʦʚʽʡ 

ʧʨʠʨʦʜʽ ʪʚʦʨʫ. 

ʋ ʤʫʟʠʯʥʦʤʫ ʤʠʩʪʝʮʪʚʽ, ʟʦʢʨʝʤʘ ʫ ʩʬʝʨʽ ʚʦʢʘʣʴʥʦ-ʚʠʢʦʥʘʚʩʴʢʦʾ 
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ʜʽʷʣʴʥʦʩʪʽ, ʧʨʦʙʣʝʤʘ ʘʚʪʝʥʪʠʯʥʦʩʪʽ ʥʘʙʫʚʘʻ ʦʩʦʙʣʠʚʦʾ ʚʘʛʠ, ʦʩʢʽʣʴʢʠ 

ʚʠʢʦʥʘʚʩʪʚʦ ʧʦʻʜʥʫʻ ʚʽʜʪʚʦʨʝʥʥʷ ʭʫʜʦʞʥʴʦʛʦ ʪʝʢʩʪʫ ʟ ʡʦʛʦ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦ-ʪʚʦʨʯʠʤ ʧʝʨʝʦʩʤʠʩʣʝʥʥʷʤ. 

ʊʨʘʜʠʮʽʡʥʦ ʚ ʤʫʟʠʢʦʟʥʘʚʯʽʡ ʜʫʤʮʽ ʘʚʪʝʥʪʠʯʥʽʩʪʴ ʘʩʦʮʽʶʻʪʴʩʷ ʟ 

ʧʨʘʛʥʝʥʥʷʤ ʤʘʢʩʠʤʘʣʴʥʦ ʪʦʯʥʦ ʚʽʜʪʚʦʨʠʪʠ ʩʪʠʣʴʦʚʽ, ʪʝʭʥʽʯʥʽ ʪʘ ʝʩʪʝʪʠʯʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʤʫʟʠʢʠ ʧʝʚʥʦʾ, ʧʝʨʝʚʘʞʥʦ ʚʽʜʜʘʣʝʥʦʾ ʚ ʯʘʩʽ ʝʧʦʭʠ. ʋ ʮʴʦʤʫ 

ʟʥʘʯʝʥʥʽ ʘʚʪʝʥʪʠʯʥʽʩʪʴ ʧʦʚô̫ ʟʫʻʪʴʩʷ ʟ ʥʘʙʫʪʪʷʤ ʟʥʘʥʴ ʧʨʦ ʧʘʥʽʚʥʽ 

ʭʫʜʦʞʥʴʦ-ʝʩʪʝʪʠʯʥʽ ʽʜʝʾ ʚʽʜʧʦʚʽʜʥʦʛʦ ʽʩʪʦʨʠʯʥʦʛʦ ʧʝʨʽʦʜʫ, ʚʠʚʯʝʥʥʷʤ ʪʨʘʢʪʘʪʽʚ, 

ʤʝʤʫʘʨʽʚ ʽ ʩʚʽʜʯʝʥʴ ʩʫʯʘʩʥʠʢʽʚ, ʘ ʪʘʢʦʞ ʦʩʤʠʩʣʝʥʥʷʤ ʚʠʢʦʥʘʚʩʴʢʠʭ ʪʨʘʜʠʮʽʡ ʷʢ 

ʜʞʝʨʝʣʘ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʧʨʘʢʪʠʢ ʤʠʥʫʣʦʛʦ [1]. 

ɿʘʩʥʦʚʥʠʢʦʤ ʨʫʭʫ ʘʚʪʝʥʪʠʯʥʦʛʦ ʚʠʢʦʥʘʚʩʪʚʘ ʚʚʘʞʘʻʪʴʩʷ ɸʨʥʦʣʴʜ 

ɼʦʣʤʝʯ, ʜʽʷʣʴʥʽʩʪʴ ʷʢʦʛʦ ʥʘʧʨʠʢʽʥʮʽ ʍɯʍ ï ʥʘ ʧʦʯʘʪʢʫ ʍʍ ʩʪʦʣʽʪʪʷ ʙʫʣʘ 

ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʚʽʜʨʦʜʞʝʥʥʷ ʩʪʘʨʦʚʠʥʥʦʾ ʤʫʟʠʢʠ ʪʘ ʽʩʪʦʨʠʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ [2]. 

ʉʘʤʝ ʟʘʚʜʷʢʠ ʡʦʛʦ ʟʫʩʠʣʣʷʤ ʨʦʟʧʦʯʘʚʩʷ ʩʠʩʪʝʤʥʠʡ ʧʨʦʮʝʩ ʜʦʩʣʽʜʞʝʥʥʷ 

ʽʩʪʦʨʠʯʥʠʭ ʚʠʢʦʥʘʚʩʴʢʠʭ ʧʨʘʢʪʠʢ, ʱʦ ʟʛʦʜʦʤ ʩʬʦʨʤʫʚʘʚ ʦʢʨʝʤʠʡ ʥʘʧʨʷʤ ï 

Historically Informed Performance (HIP), ʪʦʙʪʦ ʽʩʪʦʨʠʯʥʦ ʧʦʽʥʬʦʨʤʦʚʘʥʝ 

ʚʠʢʦʥʘʚʩʪʚʦ. ɯ ʭʦʯʘ ɼʦʣʤʝʯ ʙʫʚ ʧʝʨʝʜʫʩʽʤ ʽʥʩʪʨʫʤʝʥʪʘʣʽʩʪʦʤ, ʡʦʛʦ ʽʜʝʾ ʥʘʙʫʣʠ 

ʟʥʘʯʝʥʥʷ ʽ ʜʣʷ ʚʦʢʘʣʴʥʦ-ʚʠʢʦʥʘʚʩʴʢʦʛʦ ʤʠʩʪʝʮʪʚʘ. ʇʦ-ʧʝʨʰʝ, ʚʦʥʠ ʧʨʠʚʝʨʥʫʣʠ 

ʫʚʘʛʫ ʜʦ ʚʦʢʘʣʴʥʦʾ ʪʚʦʨʯʦʩʪʽ ʤʘʡʩʪʨʽʚ ʈʝʥʝʩʘʥʩʫ ʪʘ ɹʘʨʦʢʦ; ʧʦ-ʜʨʫʛʝ, 

ʘʢʪʫʘʣʽʟʫʚʘʣʠ ʧʠʪʘʥʥʷ ʚʽʜʤʽʥʥʦʩʪʝʡ ʚʠʢʦʥʘʚʩʴʢʦʾ ʤʘʥʝʨʠ, ʚʣʘʩʪʠʚʦʾ ʤʫʟʠʮʽ 

ʨʽʟʥʠʭ ʽʩʪʦʨʠʯʥʠʭ ʝʧʦʭ. 

ʆʜʥʘʢ, ʧʦʧʨʠ ʟʥʘʯʫʱʽʩʪʴ ʮʴʦʛʦ ʧʽʜʭʦʜʫ, ʩʫʯʘʩʥʘ ʤʫʟʠʢʦʟʥʘʚʯʘ ʪʘ 

ʚʠʢʦʥʘʚʩʴʢʘ ʜʫʤʢʘ ʜʝʜʘʣʽ ʯʘʩʪʽʰʝ ʧʽʜʢʨʝʩʣʶʻ ʡʦʛʦ ʧʝʚʥʫ ʦʙʤʝʞʝʥʽʩʪʴ. ɺʦʥʘ 

ʟʫʤʦʚʣʝʥʘ ʪʠʤ, ʱʦ ʽʩʪʦʨʠʯʥʦ ʧʦʽʥʬʦʨʤʦʚʘʥʝ ʚʠʢʦʥʘʚʩʪʚʦ ʥʝʨʽʜʢʦ 

ʟʦʩʝʨʝʜʞʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʥʘ ʟʦʚʥʽʰʥʽʭ ʧʘʨʘʤʝʪʨʘʭ ʚʽʜʪʚʦʨʝʥʥʷ, ʪʦʜʽ ʷʢ 

ʚʥʫʪʨʽʰʥʽʡ, ʦʩʦʙʠʩʪʽʩʥʦ-ʩʤʠʩʣʦʚʠʡ ʚʠʤʽʨ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʪʚʦʨʽʚ ʤʠʥʫʣʠʭ ʝʧʦʭ 

ʤʦʞʝ ʟʘʣʠʰʘʪʠʩʷ ʧʦʟʘ ʥʘʣʝʞʥʦʶ ʫʚʘʛʦʶ. 

ʆʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤ ʮʝ ʻ ʜʣʷ ʚʦʢʘʣʴʥʦ-ʚʠʢʦʥʘʚʩʴʢʦʛʦ ʤʠʩʪʝʮʪʚʘ. ʋ ʩʧʽʚʽ 

ʜʦʩʷʛʥʝʥʥʷ ʘʚʪʝʥʪʠʯʥʦʩʪʽ ʥʝ ʤʦʞʝ ʩʧʠʨʘʪʠʩʷ ʥʘ ʨʝʢʦʥʩʪʨʫʢʮʽʶ ʽʥʩʪʨʫʤʝʥʪʘ 

ʪʘʢʦʶ ʤʽʨʦʶ, ʷʢ ʚ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʤʫ ʚʠʢʦʥʘʚʩʪʚʽ, ʘʜʞʝ çʽʥʩʪʨʫʤʝʥʪʦʤè 
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ʩʧʽʚʘʢʘ ʻ ʩʘʤ ʣʶʜʩʴʢʠʡ ʛʦʣʦʩ ï ʫʥʽʢʘʣʴʥʠʡ, ʥʝʧʦʚʪʦʨʥʠʡ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʧʦʚôʷʟʘʥʠʡ ʽʟ ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʠʤ ʩʪʘʥʦʤ, ʝʤʦʮʽʡʥʠʤ ʜʦʩʚʽʜʦʤ ʪʘ 

ʽʥʜʠʚʽʜʫʘʣʴʥʽʩʪʶ ʚʠʢʦʥʘʚʮʷ. ɺʦʢʘʣʴʥʠʡ ʟʚʫʢ ʬʦʨʤʫʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʩʢʣʘʜʥʦʾ 

ʚʟʘʻʤʦʜʽʾ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʩʣʫʭʦʚʠʭ ʫʷʚʣʝʥʴ, ʝʤʦʮʽʡʥʠʭ ʽʤʧʫʣʴʩʽʚ ʽ 

ʭʫʜʦʞʥʴʦʾ ʽʥʪʝʥʮʽʾ. 

ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʜʦʮʽʣʴʥʦ ʛʦʚʦʨʠʪʠ ʧʨʦ ʧʦʜʚʽʡʥʠʡ ʚʠʤʽʨ ʘʚʪʝʥʪʠʯʥʦʩʪʽ. 

ɿ ʦʜʥʦʛʦ ʙʦʢʫ, ʮʝ ʽʩʪʦʨʠʢʦ-ʩʪʠʣʴʦʚʠʡ ʚʠʤʽʨ, ʧʦʚôʷʟʘʥʠʡ ʽʟ ʚʽʜʧʦʚʽʜʥʽʩʪʶ 

ʪʝʭʥʽʢʠ ʚʠʢʦʥʘʥʥʷ, ʤʘʥʝʨʠ ʟʚʫʢʦʚʝʜʝʥʥʷ, ʦʨʥʘʤʝʥʪʠʢʠ, ʪʝʤʧʫ, ʘʛʦʛʽʢʠ ʪʘ 

ʟʘʩʦʙʽʚ ʚʠʨʘʟʥʦʩʪʽ ʥʦʨʤʘʤ ʧʝʚʥʦʾ ʝʧʦʭʠ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʮʝ 

ʦʩʦʙʠʩʪʽʩʥʦ-ʽʥʪʝʨʧʨʝʪʘʮʽʡʥʠʡ ʚʠʤʽʨ, ʱʦ ʚʠʷʚʣʷʻʪʴʩʷ ʫ ʱʠʨʦʩʪʽ, 

ʧʝʨʝʢʦʥʣʠʚʦʩʪʽ, ʚʥʫʪʨʽʰʥʽʡ ʧʨʘʚʜʠʚʦʩʪʽ ʚʠʢʦʥʘʚʩʴʢʦʛʦ ʘʢʪʫ ʪʘ ʟʜʘʪʥʦʩʪʽ 

ʩʧʽʚʘʢʘ ʧʨʦʥʠʢʥʫʪʠ ʚ ʭʫʜʦʞʥʶ ʘʪʤʦʩʬʝʨʫ, ʚ ʷʢʽʡ ʪʚʦʨʠʚ ʢʦʤʧʦʟʠʪʦʨ. ʉʘʤʝ 

ʧʦʻʜʥʘʥʥʷ ʮʠʭ ʘʩʧʝʢʪʽʚ ʟʘʙʝʟʧʝʯʫʻ ʧʦʚʥʦʮʽʥʥʫ ʨʝʘʣʽʟʘʮʽʶ ʭʫʜʦʞʥʴʦʛʦ ʟʘʜʫʤʫ 

ʪʘ ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʚʠʥʠʢʥʝʥʥʷ ʩʧʨʘʚʞʥʴʦʛʦ ʭʫʜʦʞʥʴʦʛʦ ʧʝʨʝʞʠʚʘʥʥʷ ʷʢ ʫ 

ʚʠʢʦʥʘʚʮʷ, ʪʘʢ ʽ ʫ ʩʣʫʭʘʯʘ. 

ɺʦʜʥʦʯʘʩ ʙʫʜʴ-ʷʢʝ ʚʠʢʦʥʘʥʥʷ ʻ ʘʢʪʦʤ ʩʫʯʘʩʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ. ʄʽʞ 

ʢʦʤʧʦʟʠʪʦʨʦʤ, ʷʢʠʡ ʩʪʚʦʨʠʚ ʪʚʽʨ, ʽ ʩʫʯʘʩʥʠʤ ʚʠʢʦʥʘʚʮʝʤ ʽʩʥʫʻ ʟʥʘʯʥʘ 

ʽʩʪʦʨʠʯʥʘ ʜʠʩʪʘʥʮʽʷ, ʱʦ ʫʥʝʤʦʞʣʠʚʣʶʻ ʧʦʚʥʝ çʧʦʚʝʨʥʝʥʥʷè ʜʦ ʧʝʨʚʽʩʥʦʛʦ 

ʢʦʥʪʝʢʩʪʫ. ʉʫʯʘʩʥʠʡ ʩʧʽʚʘʢ ʥʝʤʠʥʫʯʝ ʩʧʨʠʡʤʘʻ ʤʫʟʠʢʫ ʢʨʽʟʴ ʧʨʠʟʤʫ ʚʣʘʩʥʦʛʦ 

ʜʦʩʚʽʜʫ, ʝʩʪʝʪʠʯʥʠʭ ʫʩʪʘʥʦʚʦʢ ʽ ʢʫʣʴʪʫʨʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʆʪʞʝ, ʘʚʪʝʥʪʠʯʥʽʩʪʴ 

ʥʝ ʤʦʞʝ ʙʫʪʠ ʘʙʩʦʣʶʪʥʦʶ ʢʘʪʝʛʦʨʽʻʶ; ʚʦʥʘ ʟʘʚʞʜʠ ʻ ʚʽʜʥʦʩʥʦʶ, ʜʠʥʘʤʽʯʥʦʶ ʪʘ 

ʚʽʜʢʨʠʪʦʶ ʜʦ ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ [3].  

ɿ ʮʽʻʾ ʪʦʯʢʠ ʟʦʨʫ ʘʚʪʝʥʪʠʯʥʽʩʪʴ ʫ ʚʦʢʘʣʴʥʦ-ʚʠʢʦʥʘʚʩʴʢʦʤʫ ʤʠʩʪʝʮʪʚʽ 

ʜʦʮʽʣʴʥʦ ʨʦʟʫʤʽʪʠ ʷʢ ʧʨʦʮʝʩ ʧʦʩʪʽʡʥʦʛʦ ʧʦʰʫʢʫ ʙʘʣʘʥʩʫ ʤʽʞ ʽʩʪʦʨʠʯʥʦʶ 

ʜʦʩʪʦʚʽʨʥʽʩʪʶ ʪʘ ʪʚʦʨʯʦʶ ʩʚʦʙʦʜʦʶ, ʤʽʞ ʦʙôʻʢʪʠʚʥʠʤʠ ʚʠʤʦʛʘʤʠ ʩʪʠʣʶ ʪʘ 

ʩʫʙôʻʢʪʠʚʥʠʤ ʙʘʯʝʥʥʷʤ ʚʠʢʦʥʘʚʮʷ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ ʢʨʘʡʥʦʱʽʚ: 

ʟ ʦʜʥʦʛʦ ʙʦʢʫ ï ʬʦʨʤʘʣʽʟʤʫ, ʢʦʣʠ ʚʠʢʦʥʘʥʥʷ ʟʚʦʜʠʪʴʩʷ ʜʦ ʤʝʭʘʥʽʯʥʦʛʦ 

ʚʽʜʪʚʦʨʝʥʥʷ çʧʨʘʚʠʣʴʥʠʭè ʧʨʠʡʦʤʽʚ; ʟ ʽʥʰʦʛʦ ï ʩʪʠʣʽʩʪʠʯʥʦ ʥʝʦʙˇʨʫʥʪʦʚʘʥʦʾ 

ʚʠʢʦʥʘʚʩʴʢʦʾ ʜʦʚʽʣʴʥʦʩʪʽ, ʱʦ ʽʛʥʦʨʫʻ ʞʘʥʨʦʚʽ ʥʦʨʤʠ ʪʘ ʘʚʪʦʨʩʴʢʠʡ ʟʘʜʫʤ. 

ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʻ ʭʫʜʦʞʥʴʦ-ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʚʠʤʽʨ ʘʚʪʝʥʪʠʯʥʦʩʪʽ. 
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ɺʠʢʦʥʘʚʝʮʴ ʤʘʻ ʥʝ ʣʠʰʝ ʚʽʜʪʚʦʨʶʚʘʪʠ ʤʫʟʠʯʥʠʡ ʪʝʢʩʪ, ʘ ʡ ʝʤʦʮʽʡʥʦ 

çʧʨʦʞʠʚʘʪʠè ʡʦʛʦ, ʟʘʣʫʯʘʶʯʠ ʚʣʘʩʥʠʡ ʜʦʩʚʽʜ ʝʩʪʝʪʠʯʥʠʭ ʚʨʘʞʝʥʴ, ʧʦʯʫʪʪʽʚ ʽ 

ʧʝʨʝʞʠʚʘʥʴ ʜʦ ʧʨʦʮʝʩʫ ʽʥʪʝʨʧʨʝʪʘʮʽʾ. ʎʝ ʚʠʤʘʛʘʻ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʨʝʬʣʝʢʩʽʾ, 

ʟʜʘʪʥʦʩʪʽ ʜʦ ʝʤʧʘʪʽʾ ʪʘ ʚʥʫʪʨʽʰʥʴʦʾ ʚʽʜʢʨʠʪʦʩʪʽ. ʋ ʮʴʦʤʫ ʩʝʥʩʽ ʘʚʪʝʥʪʠʯʥʽʩʪʴ 

ʧʦʚôʷʟʘʥʘ ʟ ʧʦʥʷʪʪʷʤ çʚʠʢʦʥʘʚʩʴʢʦʾ ʧʨʘʚʜʠè ï ʩʪʘʥʫ, ʟʘ ʷʢʦʛʦ ʩʧʽʚʘʢ ʥʝ ʽʤʽʪʫʻ 

ʝʤʦʮʽʾ, ʘ ʧʝʨʝʢʦʥʣʠʚʦ ʚʪʽʣʶʻ ʾʭ ʫ ʟʚʫʯʘʥʥʽ, ʽʥʪʦʥʘʮʽʾ, ʩʣʦʚʽ, ʪʝʤʙʨʽ ʪʘ ʩʮʝʥʽʯʥʽʡ 

ʧʦʚʝʜʽʥʮʽ. 

ɺʘʞʣʠʚʦ ʪʘʢʦʞ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʚʦʢʘʣʴʥʦ-ʚʠʢʦʥʘʚʩʴʢʘ ʩʧʝʮʠʬʽʢʘ 

ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʠʥʢʨʝʪʠʟʤʦʤ ʤʫʟʠʢʠ ʪʘ ʩʣʦʚʘ. ʋ ʚʦʢʘʣʴʥʠʭ 

ʞʘʥʨʘʭ ï ʧʽʩʥʽ, ʨʦʤʘʥʩʽ, ʦʧʝʨʥʽʡ ʘʨʽʾ, ʩʦʣʴʥʦʤʫ ʥʦʤʝʨʽ ʚ ʦʨʘʪʦʨʽʾ ʯʠ ʢʘʥʪʘʪʽ ï 

ʤʫʟʠʯʥʠʡ ʪʝʢʩʪ ʥʝʨʦʟʨʠʚʥʦ ʧʦʚôʷʟʘʥʠʡ ʽʟ ʧʦʝʪʠʯʥʠʤ. ʎʝ ʟʫʤʦʚʣʶʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʛʣʠʙʦʢʦʛʦ ʨʦʟʫʤʽʥʥʷ ʩʤʠʩʣʦʚʦʾ ʙʘʛʘʪʦʰʘʨʦʚʦʩʪʽ 

ʣʽʪʝʨʘʪʫʨʥʦ-ʧʦʝʪʠʯʥʦʾ ʩʢʣʘʜʦʚʦʾ ʪʘ ʾʾ ʤʫʟʠʯʥʦ-ʽʥʪʦʥʘʮʽʡʥʦʛʦ ʚʪʽʣʝʥʥʷ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʞʘʥʨʦʚʦ-ʩʪʠʣʴʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʚʦʨʫ. ʆʪʞʝ, ʘʚʪʝʥʪʠʯʥʽʩʪʴ 

ʧʝʨʝʜʙʘʯʘʻ ʘʜʝʢʚʘʪʥʝ ʚʽʜʪʚʦʨʝʥʥʷ ʽʥʪʦʥʘʮʽʡʥʦʾ ʩʝʤʘʥʪʠʢʠ, ʨʠʪʤʽʢʠ ʤʦʚʣʝʥʥʷ, 

ʘʢʮʝʥʪʫʘʮʽʾ, ʦʨʬʦʝʧʽʯʥʠʭ ʥʦʨʤ, ʘ ʪʘʢʦʞ ʚʽʜʧʦʚʽʜʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʢʘʣʴʥʦʾ 

ʪʝʭʥʽʢʠ ʪʘ ʟʘʩʦʙʽʚ ʚʠʢʦʥʘʚʩʴʢʦʾ ʚʠʨʘʟʥʦʩʪʽ. 

ʊʘʢ, ʚʠʢʦʥʘʥʥʷ ʙʘʨʦʢʦʚʦʾ ʘʨʽʾ ʧʦʪʨʝʙʫʻ ʚʨʘʭʫʚʘʥʥʷ ʧʨʠʥʮʠʧʽʚ ʨʠʪʦʨʠʢʠ, 

ʘʬʝʢʪʽʚ, ʦʨʥʘʤʝʥʪʠʢʠ, ʝʤʦʮʽʡʥʦʾ ʩʪʨʠʤʘʥʦʩʪʽ ʪʘ ʚʥʫʪʨʽʰʥʴʦʾ ʟʦʩʝʨʝʜʞʝʥʦʩʪʽ, 

ʧʦʧʨʠ ʥʘʷʚʥʽʩʪʴ ʚʠʨʘʟʥʠʭ ʘʬʝʢʪʠʚʥʠʭ ʩʪʘʥʽʚ ʛʝʨʦʾʚ. ʅʘʪʦʤʽʩʪʴ ʨʦʤʘʥʪʠʯʥʝ 

ʚʦʢʘʣʴʥʝ ʤʠʩʪʝʮʪʚʦ ʧʝʨʝʜʙʘʯʘʻ ʰʠʨʰʫ ʧʘʣʽʪʨʫ ʪʦʥʢʠʭ ʪʝʤʙʨʦʚʦ-ʜʠʥʘʤʽʯʥʠʭ 

ʥʶʘʥʩʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʚʪʽʣʝʥʥʷ ʛʣʠʙʦʢʠʭ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ, ʝʤʦʮʽʡʥʫ 

ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʶ ʦʙʨʘʟʫ, ʘ ʟʚʽʜʩʠ ï ʽ ʙʽʣʴʰʫ ʩʚʦʙʦʜʫ ʬʨʘʟʫʚʘʥʥʷ, ʰʪʨʠʭʦʚʠʭ 

ʧʨʠʡʦʤʽʚ, ʪʝʤʧʫ, ʘʛʦʛʽʢʠ ʪʦʱʦ. 

ʋ ʚʠʢʦʥʘʚʩʴʢʽʡ ʧʨʘʢʪʠʮʽ ʪʘʢʠʡ ʧʽʜʭʽʜ ʘʢʪʫʘʣʽʟʫʻ ʧʦʪʨʝʙʫ ʚ ʧʦʛʣʠʙʣʝʥʦʤʫ 

ʘʥʘʣʽʟʽ ʤʫʟʠʯʥʦʛʦ ʪʝʢʩʪʫ, ʽʩʪʦʨʠʯʥʠʭ ʜʞʝʨʝʣ, ʦʨʬʦʝʧʽʯʥʠʭ ʥʦʨʤ, ʞʘʥʨʦʚʦʾ 

ʩʝʤʘʥʪʠʢʠ ʪʘ ʨʽʟʥʠʭ ʽʥʪʝʨʧʨʝʪʘʮʽʡʥʠʭ ʚʝʨʩʽʡ ʪʚʦʨʫ. ʆʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ 

ʥʘʙʫʚʘʻ ʟʜʘʪʥʽʩʪʴ ʚʦʢʘʣʽʩʪʘ ʥʝ ʣʠʰʝ ʥʘʩʣʽʜʫʚʘʪʠ ʧʝʚʥʫ ʪʨʘʜʠʮʽʶ, ʘ ʡ 

ʫʩʚʽʜʦʤʣʝʥʦ ʦʙˇʨʫʥʪʦʚʫʚʘʪʠ ʚʣʘʩʥʝ ʚʠʢʦʥʘʚʩʴʢʝ ʨʽʰʝʥʥʷ, ʩʧʽʚʚʽʜʥʦʩʷʯʠ ʡʦʛʦ ʟʽ 

ʩʪʠʣʝʤ, ʟʤʽʩʪʦʤ ʽ ʭʫʜʦʞʥʴʦʶ ʧʨʠʨʦʜʦʶ ʪʚʦʨʫ. 
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ʉʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʚʽʜʢʨʠʚʘʶʪʴ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʦʩʤʠʩʣʝʥʥʷ 

ʘʚʪʝʥʪʠʯʥʦʩʪʽ ʫ ʚʦʢʘʣʴʥʦʤʫ ʤʠʩʪʝʮʪʚʽ. ɿʘʧʠʩ ʽ ʘʥʘʣʽʟ ʚʣʘʩʥʦʛʦ ʚʠʢʦʥʘʥʥʷ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʫʜʽʦ- ʪʘ ʚʽʜʝʦʤʘʪʝʨʽʘʣʽʚ, ʜʦʩʪʫʧ ʜʦ ʘʨʭʽʚʥʠʭ ʟʘʧʠʩʽʚ ʚʠʜʘʪʥʠʭ 

ʩʧʽʚʘʢʽʚ ʤʠʥʫʣʦʛʦ ʜʦʟʚʦʣʷʶʪʴ ʚʦʢʘʣʽʩʪʫ ʟʜʽʡʩʥʶʚʘʪʠ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ 

ʨʽʟʥʠʭ ʚʠʢʦʥʘʚʩʴʢʠʭ ʚʝʨʩʽʡ, ʛʣʠʙʰʝ ʫʩʚʽʜʦʤʣʶʚʘʪʠ ʩʪʠʣʴʦʚʽ ʦʩʦʙʣʠʚʦʩʪʽ, 

ʪʝʤʙʨʦʚʦ-ʽʥʪʦʥʘʮʽʡʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʪʘ ʟʘʩʦʙʠ ʭʫʜʦʞʥʴʦʾ ʚʠʨʘʟʥʦʩʪʽ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʞʘʥʨʦʚʦ-ʩʪʠʣʴʦʚʽʡ ʧʨʠʨʦʜʽ ʪʚʦʨʫ [4]. ɺʦʜʥʦʯʘʩ ʚʘʞʣʠʚʦ, ʱʦʙ 

ʪʝʭʥʦʣʦʛʽʾ ʥʝ ʧʽʜʤʽʥʷʣʠ ʞʠʚʠʡ ʪʚʦʨʯʠʡ ʧʨʦʮʝʩ, ʘ ʩʣʫʛʫʚʘʣʠ ʟʘʩʦʙʦʤ ʡʦʛʦ 

ʧʦʛʣʠʙʣʝʥʥʷ. 

ʆʪʞʝ, ʘʚʪʝʥʪʠʯʥʽʩʪʴ ʫ ʚʦʢʘʣʴʥʦ-ʚʠʢʦʥʘʚʩʴʢʦʤʫ ʤʠʩʪʝʮʪʚʽ ʻ ʩʢʣʘʜʥʠʤ 

ʙʘʛʘʪʦʨʽʚʥʝʚʠʤ ʬʝʥʦʤʝʥʦʤ, ʱʦ ʧʦʻʜʥʫʻ ʽʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʠʡ, 

ʭʫʜʦʞʥʴʦ-ʝʩʪʝʪʠʯʥʠʡ, ʚʠʢʦʥʘʚʩʴʢʦ-ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʪʘ ʚʦʢʘʣʴʥʦ-ʽʥʪʝʨʧʨʝʪʘʮʽʡʥʠʡ 

ʚʠʤʽʨʠ. ɸʚʪʝʥʪʠʯʥʝ ʚʠʢʦʥʘʥʥʷ ʥʝ ʟʚʦʜʠʪʴʩʷ ʜʦ ʢʦʧʽʶʚʘʥʥʷ ʤʠʥʫʣʦʛʦ, ʘ 

ʧʝʨʝʜʙʘʯʘʻ ʪʚʦʨʯʝ ʦʩʤʠʩʣʝʥʥʷ ʤʫʟʠʯʥʦʛʦ ʪʝʢʩʪʫ ʚ ʩʫʯʘʩʥʠʭ ʩʦʮʽʦʢʫʣʴʪʫʨʥʠʭ 

ʫʤʦʚʘʭ. 

ɼʦʩʷʛʥʝʥʥʷ ʩʧʽʚʘʢʦʤ ʩʧʨʘʚʞʥʴʦʾ ʘʚʪʝʥʪʠʯʥʦʩʪʽ ʤʘʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠʩʷ 

ʟʜʘʪʥʽʩʪʶ ʚʠʢʦʥʘʚʮʷ ʧʦʻʜʥʫʚʘʪʠ ʛʣʠʙʦʢʝ ʟʥʘʥʥʷ ʩʪʠʣʴʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʚʦʨʫ 

ʟ ʦʩʦʙʠʩʪʽʩʥʦʶ ʱʠʨʽʩʪʶ, ʪʝʭʥʽʯʥʫ ʜʦʩʢʦʥʘʣʽʩʪʴ ï ʽʟ ʧʩʠʭʦʣʦʛʽʯʥʦ-ʝʤʦʮʽʡʥʦʶ 

ʧʨʘʚʜʠʚʽʩʪʶ, ʘ ʧʦʚʘʛʫ ʜʦ ʪʨʘʜʠʮʽʾ ï ʟ ʪʚʦʨʯʦʶ ʩʚʦʙʦʜʦʶ. ʉʘʤʝ ʚ ʮʴʦʤʫ ʩʠʥʪʝʟʽ 

ʨʦʟʢʨʠʚʘʻʪʴʩʷ ʩʫʪʥʽʩʪʴ ʚʦʢʘʣʴʥʦʛʦ ʤʠʩʪʝʮʪʚʘ ʷʢ ʞʠʚʦʛʦ, ʜʠʥʘʤʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, 

ʱʦ ʧʦʩʪʽʡʥʦ ʦʥʦʚʣʶʻʪʴʩʷ, ʟʙʝʨʽʛʘʶʯʠ ʚʦʜʥʦʯʘʩ ʟʚôʷʟʦʢ ʽʟ ʢʫʣʴʪʫʨʥʦʶ 

ʩʧʘʜʱʠʥʦʶ. 

ʉʇʀʉʆʂ ʃɯʊɽʈɸʊʋʈʀ 

1. ɻʘʚʨʠʣʶʢ, ʉ. (2025). ɯʩʪʦʨʠʯʥʦ ʽʥʬʦʨʤʦʚʘʥʝ ʚʠʢʦʥʘʚʩʪʚʦ ʷʢ ʯʠʥʥʠʢ 

ʤʫʟʠʯʥʦʛʦ ʩʪʠʣʝʪʚʦʨʝʥʥʷ. ʋʢʨʘʾʥʩʴʢʘ ʢʫʣʴʪʫʨʘ: ʤʠʥʫʣʝ, ʩʫʯʘʩʥʝ, ʰʣʷʭʠ 

ʨʦʟʚʠʪʢʫ, 51, 189ï195. https://doi.org/10.35619/ucpmk.51.1044 

2. ʐʠʧ, ʉ. ɺ. (2024). ɯʩʪʦʨʠʯʥʦ ʽʥʬʦʨʤʦʚʘʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʤʫʟʠʯʥʦʛʦ 

ʪʚʦʨʫ (ʅɯʈ) ʫ ʩʝʤʽʦʪʠʯʥʦʤʫ ʘʩʧʝʢʪʽ. ʇʽʚʜʝʥʥʦʫʢʨʘʾʥʩʴʢʽ ʤʠʩʪʝʮʴʢʽ ʩʪʫʜʽʾ, (2), 

157ï167. https://doi.org/10.24195/artstudies.2024-2.27 

3. Dolmetsch, A. (1915). The interpretation of the music of the XVIIth and 

https://doi.org/10.35619/ucpmk.51.1044
https://doi.org/10.24195/artstudies.2024-2.27


531 

XVIIIth centuries: Revealed by contemporary evidence. London: Novello and 

Company. 

4. Koehn, N., Stepanova, L., Tolstova, N., & Usova, H. (2026). 

Performance activities of vocalists, choir singers and conductors in the light of the 

neurocognitive paradigm and digital technologies. ʇʽʚʜʝʥʥʦʫʢʨʘʾʥʩʴʢʽ ʤʠʩʪʝʮʴʢʽ 

ʩʪʫʜʽʾ, (1), 79ï84. https://doi.org/10.24195/artstudies.2026-1.12 

  

https://doi.org/10.24195/artstudies.2026-1.12


532 

LITERATURE  

 

ʋɼʂ 378.147:811.111ô243:82.091 
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ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʟʘʨʫʙʽʞʥʘ ʣʽʪʝʨʘʪʫʨʘ, ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ, ʧʠʩʴʤʦʚʝ ʤʦʚʣʝʥʥʷ, 
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ʜʠʩʢʫʨʩʠʚʥʠʡ, ʩʦʮʽʦʢʫʣʴʪʫʨʥʠʡ ʢʦʤʧʦʥʝʥʪ. 

 

ʋ ʩʫʯʘʩʥʦʤʫ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʩʪʦʨʽ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʨʦʮʝʩʦʤ 

ʨʝʬʦʨʤʫʚʘʥʥʷ, ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʻ ʬʦʨʤʫʚʘʥʥʷ ʧʠʩʴʤʦʚʦʾ 
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ʜʦʨʝʯʥʦ ʚʠʩʣʦʚʣʶʚʘʪʠ ʜʫʤʢʠ ʚ ʧʠʩʴʤʦʚʽʡ ʬʦʨʤʽ, ʘʥʘʣʽʟʫʚʘʪʠ ʪʝʢʩʪʠ, 

ʬʦʨʤʫʣʶʚʘʪʠ ʘʨʛʫʤʝʥʪʠ ʪʘ ʩʪʚʦʨʶʚʘʪʠ ʚʣʘʩʥʽ ʚʠʩʣʦʚʣʶʚʘʥʥʷ ʨʽʟʥʠʭ ʞʘʥʨʽʚ 

[6, ʩ. 12]. ʋʤʽʥʥʷ ʣʦʛʽʯʥʦ, ʛʨʘʤʦʪʥʦ ʡ ʩʪʨʫʢʪʫʨʦʚʘʥʦ ʚʠʢʣʘʜʘʪʠ ʜʫʤʢʠ ʩʚʽʜʯʠʪʴ 

ʥʝ ʣʠʰʝ ʧʨʦ ʤʦʚʥʫ ʢʫʣʴʪʫʨʫ, ʘ ʡ ʧʨʦ ʨʽʚʝʥʴ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ ʦʩʦʙʠʩʪʦʩʪʽ. 

ɺʘʞʣʠʚʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʧʠʩʴʤʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ 

ʚʘʞʢʦ ʧʝʨʝʦʮʽʥʠʪʠ. ɿʘ ʩʫʯʘʩʥʠʤʠ ʚʠʤʦʛʘʤʠ ʧʠʩʴʤʦʚʘ ʚʟʘʻʤʦʜʽʷ ï ʧʦʪʨʝʙʘ ʯʘʩʫ, 

ʽ ʢʦʞʝʥ ʟʜʦʙʫʚʘʯ ʦʩʚʽʪʠ, ʚʠʢʦʥʫʶʯʠ ʟʘʚʜʘʥʥʷ ʯʠ ʩʧʽʣʢʫʶʯʠʩʴ ʟ ʽʥʰʠʤʠ, ʤʘʻ 

ʥʘʚʯʠʪʠʩʷ ʚʽʣʴʥʦ ʚʠʩʣʦʚʣʶʚʘʪʠʩʷ ʧʠʩʴʤʦʚʦ. ɯ ʪʫʪ ʤʦʚʘ ʥʝ ʣʠʰʝ ʧʨʦ 

ʛʨʘʤʦʪʥʽʩʪʴ ʯʠ ʚʤʽʥʥʷ ʣʦʛʽʯʥʦ ʚʠʙʫʜʫʚʘʪʠ ʜʫʤʢʫ ʫ ʪʚʦʨʽ, ʧʝʨʝʢʘʟʽ, 

ʧʦʚʽʜʦʤʣʝʥʥʽ ʯʠ ʚʽʨʰʽ, ʘ ʧʨʦ ʩʫʢʫʧʥʽʩʪʴ ʟʥʘʥʴ, ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ 

ʩʪʚʦʨʶʚʘʪʠ ʟʚôʷʟʥʽ, ʣʦʛʽʯʥʦ ʧʦʙʫʜʦʚʘʥʽ, ʝʤʦʮʽʡʥʦ ʟʘʙʘʨʚʣʝʥʽ ʪʝʩʪʠ, ʘʥʘʣʽʟʫʚʘʪʠ, 

ʘʨʛʫʤʝʥʪʫʚʘʪʠ, ʚʧʝʚʥʝʥʦ ʜʠʩʢʫʪʫʚʘʪʠ, ʘ ʚʽʜʪʘʢ ʪʚʦʨʯʦ ʩʘʤʦʚʠʨʘʞʘʪʠʩʷé ʎʝ 

ʨʦʟʚʠʚʘʻ ʪʚʦʨʯʽʩʪʴ ʽ ʛʦʪʫʻ ʜʦ ʩʘʤʦʩʪʽʡʥʦʛʦ ʞʠʪʪʷ. ʆʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʦ ʮʝ ʚ ʯʘʩ 

ʚʠʨʦʙʣʝʥʦʛʦ ʟ ʜʠʪʠʥʩʪʚʘ ʬʨʘʛʤʝʥʪʘʨʥʦʛʦ ʤʠʩʣʝʥʥʷ ʽ ʘʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʦʞʣʠʚʦʩʪʝʡ ʐɯ. 

ʇʠʪʘʥʥʷ ʨʦʟʚʠʪʢʫ ʤʦʚʣʝʥʥʻʚʦʾ ʪʘ ʧʠʩʴʤʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʫ ʧʨʘʮʷʭ ʫʢʨʘʾʥʩʴʢʠʭ ʽ ʟʘʨʫʙʽʞʥʠʭ ʥʘʫʢʦʚʮʽʚ. ɿʦʢʨʝʤʘ, 

ʜʦʩʣʽʜʥʠʢʠ ʥʘʛʦʣʦʰʫʶʪʴ ʥʘ ʚʘʞʣʠʚʦʩʪʽ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ (ʅ. ɹʽʙʽʢ, 

ʆ. ʇʦʤʝʪʫʥ), ʢʦʤʫʥʽʢʘʪʠʚʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʥʘʚʯʘʥʥʷ (ɯ. ɿʠʤʥʷ), ʘ ʪʘʢʦʞ ʨʦʣʽ 

ʪʝʢʩʪʦʮʝʥʪʨʠʯʥʦʛʦ ʧʽʜʭʦʜʫ ʫ ʬʦʨʤʫʚʘʥʥʽ ʤʦʚʣʝʥʥʻʚʠʭ ʫʤʽʥʴ (ʃ. ɺʘʨʟʘʮʴʢʘ, 

ʆ. ɻʦʨʦʰʢʽʥʘ). ʇʨʦʙʣʝʤʠ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʯʝʨʝʟ ʧʠʩʴʤʦ 

ʚʠʩʚʽʪʣʶʶʪʴʩʷ ʫ ʧʨʘʮʷʭ ʟʘʨʫʙʽʞʥʠʭ ʘʚʪʦʨʽʚ (D. Steele, K. Meredith, C. Temple). 

ʄʝʪʦʶ ʩʪʘʪʪʽ ʻ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʽ ʧʨʠʡʦʤʽʚ ʨʦʟʚʠʪʢʫ 

ʧʠʩʴʤʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʫ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʟʘʨʫʙʽʞʥʦʾ ʣʽʪʝʨʘʪʫʨʠ. 

ʇʠʩʴʤʦʚʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ï ʮʝ ʟʜʘʪʥʽʩʪʴ ʣʶʜʠʥʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʦʚʫ 

ʷʢ ʽʥʩʪʨʫʤʝʥʪ ʧʠʩʴʤʦʚʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʦʨʤ ʣʽʪʝʨʘʪʫʨʥʦʾ ʤʦʚʠ, 

ʢʦʤʫʥʽʢʘʪʠʚʥʦʾ ʩʠʪʫʘʮʽʾ ʪʘ ʤʝʪʠ ʚʠʩʣʦʚʣʶʚʘʥʥʷ. ɺʦʥʘ ʧʝʨʝʜʙʘʯʘʻ ʚʦʣʦʜʽʥʥʷ 

ʦʨʬʦʛʨʘʬʽʯʥʠʤʠ, ʧʫʥʢʪʫʘʮʽʡʥʠʤʠ, ʩʪʠʣʽʩʪʠʯʥʠʤʠ ʪʘ ʞʘʥʨʦʚʠʤʠ ʥʦʨʤʘʤʠ, ʘ 

ʪʘʢʦʞ ʫʤʽʥʥʷ ʩʪʚʦʨʶʚʘʪʠ ʟʚôʷʟʥʽ, ʣʦʛʽʯʥʦ ʧʦʩʣʽʜʦʚʥʽ ʪʝʢʩʪʠ. ʇʠʩʴʤʦʚʘ 
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ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʻ ʩʢʣʘʜʦʚʦʶ ʟʘʛʘʣʴʥʦʾ ʢʦʤʫʥʽʢʘʪʠʚʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʦʩʦʙʠʩʪʦʩʪʽ ʪʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʟʜʘʪʥʽʩʪʴ ʩʪʚʦʨʶʚʘʪʠ ʣʦʛʽʯʥʦ ʧʦʙʫʜʦʚʘʥʽ, 

ʛʨʘʤʦʪʥʦ ʦʬʦʨʤʣʝʥʽ, ʩʪʠʣʽʩʪʠʯʥʦ ʜʦʨʝʯʥʽ ʧʠʩʴʤʦʚʽ ʚʠʩʣʦʚʣʶʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʢʦʤʫʥʽʢʘʪʠʚʥʦʾ ʤʝʪʠ, ʩʠʪʫʘʮʽʾ ʩʧʽʣʢʫʚʘʥʥʷ ʪʘ ʥʦʨʤ ʣʽʪʝʨʘʪʫʨʥʦʾ ʤʦʚʠ 

[6, ʩ. 14]. ʅʘ ʜʫʤʢʫ ʉʪʘʥʽʩʣʘʚʘ ʂʘʨʘʤʘʥʘ, ʧʠʩʴʤʦʚʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʦʭʦʧʣʶʻ ʥʝ 

ʣʠʰʝ ʚʦʣʦʜʽʥʥʷ ʤʦʚʥʠʤʠ ʟʘʩʦʙʘʤʠ, ʘ ʡ ʫʤʽʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʢʦʥʢʨʝʪʥʦʾ ʢʦʤʫʥʽʢʘʪʠʚʥʦʾ ʩʠʪʫʘʮʽʾ [4, ʩ. 32]. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʾʾ 

ʽʥʪʝʛʨʘʪʠʚʥʠʡ ʭʘʨʘʢʪʝʨ. ɿʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʨʦʟʚʠʪʢʫ ʮʠʭ ʫʤʽʥʴ ʤʘʻ ʢʫʨʩ 

ʟʘʨʫʙʽʞʥʦʾ ʣʽʪʝʨʘʪʫʨʠ, ʟʦʢʨʝʤʘ ʪʚʦʨʠ, ʱʦ ʚʠʚʯʘʶʪʴʩʷ ʫ 10-11 ʢʣʘʩʘʭ, ʦʩʢʽʣʴʢʠ 

ʭʫʜʦʞʥʽʡ ʪʝʢʩʪ ʚʠʩʪʫʧʘʻ ʟʨʘʟʢʦʤ ʤʦʚʣʝʥʥʻʚʦʾ ʢʫʣʴʪʫʨʠ, ʬʦʨʤʫʻ ʢʨʠʪʠʯʥʝ 

ʤʠʩʣʝʥʥʷ ʪʘ ʩʧʦʥʫʢʘʻ ʩʪʫʜʝʥʪʽʚ ʜʦ ʩʪʚʦʨʝʥʥʷ ʚʣʘʩʥʠʭ ʧʠʩʴʤʦʚʠʭ ʚʠʩʣʦʚʣʶʚʘʥʴ 

[8]. 

ʇʠʩʴʤʦʚʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʻ ʩʢʣʘʜʦʚʦʶ ʟʘʛʘʣʴʥʦʾ ʤʦʚʣʝʥʥʻʚʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʪʘ ʚʢʣʶʯʘʻ ʤʦʚʥʠʡ, ʜʠʩʢʫʨʩʠʚʥʠʡ, ʩʦʮʽʦʢʫʣʴʪʫʨʥʠʡ ʽ 

ʩʪʨʘʪʝʛʽʯʥʠʡ ʢʦʤʧʦʥʝʥʪʠ [6, ʩ. 25]. ʋ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʟʘʨʫʙʽʞʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʮʽ 

ʢʦʤʧʦʥʝʥʪʠ ʬʦʨʤʫʶʪʴʩʷ ʢʦʤʧʣʝʢʩʥʦ. ʉʪʫʜʝʥʪʠ ʘʥʘʣʽʟʫʶʪʴ ʭʫʜʦʞʥʽ ʪʝʢʩʪʠ, 

ʽʥʪʝʨʧʨʝʪʫʶʪʴ ʘʚʪʦʨʩʴʢʽ ʽʜʝʾ, ʧʦʨʽʚʥʶʶʪʴ ʢʫʣʴʪʫʨʥʽ ʢʦʥʪʝʢʩʪʠ ʪʘ ʚʠʩʣʦʚʣʶʶʪʴ 

ʚʣʘʩʥʝ ʩʪʘʚʣʝʥʥʷ ʜʦ ʧʨʦʯʠʪʘʥʦʛʦ. 

ʄʦʚʥʠʡ ʢʦʤʧʦʥʝʥʪ ʧʝʨʝʜʙʘʯʘʻ ʚʦʣʦʜʽʥʥʷ ʣʝʢʩʠʯʥʠʤʠ, ʛʨʘʤʘʪʠʯʥʠʤʠ, 

ʦʨʬʦʛʨʘʬʽʯʥʠʤʠ ʪʘ ʧʫʥʢʪʫʘʮʽʡʥʠʤʠ ʥʦʨʤʘʤʠ ʤʦʚʠ. ʉʘʤʝ ʚʽʥ ʟʘʙʝʟʧʝʯʫʻ 

ʧʨʘʚʠʣʴʥʽʩʪʴ ʧʠʩʴʤʦʚʦʛʦ ʤʦʚʣʝʥʥʷ. ʌʦʨʤʫʚʘʥʥʷ ʮʴʦʛʦ ʢʦʤʧʦʥʝʥʪʘ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʘʥʘʣʽʟ ʭʫʜʦʞʥʽʭ ʪʝʢʩʪʽʚ. ʅʘʧʨʠʢʣʘʜ, ʨʦʙʦʪʘ ʥʘʜ ʪʝʢʩʪʦʤ 

ʨʦʤʘʥʫ ñʇʦʨʪʨʝʪ ɼʦʨʽʘʥʘ ɻʨʝʷò ʩʧʨʠʷʻ ʟʙʘʛʘʯʝʥʥʶ ʩʣʦʚʥʠʢʦʚʦʛʦ ʟʘʧʘʩʫ 

ʩʪʫʜʝʥʪʽʚ (ʝʩʪʝʪʠʟʤ, ʜʝʥʜʠʟʤ, ʛʝʜʦʥʽʟʤ ï ʘʢʪʘʣʴʥʽ ʪʝʤʠ ʜʣʷ ʩʝʨʡʦʟʥʠʭ 

ʧʠʩʴʤʦʚʠʭ ʚʠʩʣʦʚʣʶʚʘʥʴ), ʨʦʟʚʠʪʢʫ ʩʪʠʣʽʩʪʠʯʥʦʛʦ ʯʫʪʪʷ ʪʘ ʟʘʩʚʦʻʥʥʶ ʟʘʩʦʙʽʚ 

ʭʫʜʦʞʥʴʦʾ ʚʠʨʘʟʥʦʩʪʽ [5]. ʄʦʚʥʘ ʧʨʘʚʠʣʴʥʽʩʪʴ ʻ ʦʩʥʦʚʦʶ ʷʢʽʩʥʦʛʦ ʧʠʩʴʤʦʚʦʛʦ 

ʚʠʩʣʦʚʣʶʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʥʘʚʽʪʴ ʟʤʽʩʪʦʚʥʦ ʩʠʣʴʥʠʡ ʪʝʢʩʪ ʚʪʨʘʯʘʻ ʩʚʦʶ 

ʧʝʨʝʢʦʥʣʠʚʽʩʪʴ ʟʘ ʥʘʷʚʥʦʩʪʽ ʤʦʚʥʠʭ ʧʦʤʠʣʦʢ [4, ʩ. 58]. 

ɼʠʩʢʫʨʩʠʚʥʠʡ ʢʦʤʧʦʥʝʥʪ ʧʦʚôʷʟʘʥʠʡ ʟʽ ʟʜʘʪʥʽʩʪʶ ʙʫʜʫʚʘʪʠ ʣʦʛʽʯʥʦ 

ʩʪʨʫʢʪʫʨʦʚʘʥʠʡ, ʟʚôʷʟʥʠʡ ʪʝʢʩʪ. ɺʽʥ ʧʝʨʝʜʙʘʯʘʻ ʣʦʛʽʯʥʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʚʠʢʣʘʜʫ, 
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ʩʪʨʫʢʪʫʨʥʫ ʟʘʚʝʨʰʝʥʽʩʪʴ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʤʽʞʬʨʘʟʦʚʦʛʦ ʟʚôʷʟʢʫ, 

ʜʦʪʨʠʤʘʥʥʷ ʞʘʥʨʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʝʢʩʪʫ [6, ʩ. 34]. ʅʘʧʨʠʢʣʘʜ, ʧʽʜ ʯʘʩ 

ʘʥʘʣʽʟʫ ʦʧʦʚʽʜʘʥʥʷ ñʇʝʨʝʚʪʽʣʝʥʥʷò ʩʪʫʜʝʥʪʠ ʚʯʘʪʴʩʷ ʧʦʩʣʽʜʦʚʥʦ ʘʨʛʫʤʝʥʪʫʚʘʪʠ 

ʚʣʘʩʥʫ ʧʦʟʠʮʽʶ ʱʦʜʦ ʤʦʨʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʛʝʨʦʾʚ[10]. çʑʦ ʪʠ ʟʥʘʻʰ ʧʨʦ 

ʤʽʡ ʙʽʣʴ ʽ ʱʦ ʟʥʘʶ ʷ ʧʨʦ ʪʚʽʡ...òï ʦʩʤʠʩʣʝʥʥʷ ʮʽʻʾ ʮʠʪʘʪʠ ʚʠʤʘʛʘʻ ʧʦʙʫʜʦʚʠ 

ʩʢʣʘʜʥʦʛʦ ʘʨʛʫʤʝʥʪʦʚʘʥʦʛʦ ʤʽʨʢʫʚʘʥʥʷ. 

ʉʪʨʘʪʝʛʽʯʥʠʡ ʢʦʤʧʦʥʝʥʪ ʦʭʦʧʣʶʻ ʟʜʘʪʥʽʩʪʴ ʧʣʘʥʫʚʘʪʠ, ʢʦʥʪʨʦʣʶʚʘʪʠ 

ʡ ʢʦʨʠʛʫʚʘʪʠ ʧʨʦʮʝʩ ʧʠʩʴʤʘ. ɺʽʥ ʧʝʨʝʜʙʘʯʘʻ ʚʠʟʥʘʯʝʥʥʷ ʤʝʪʠ ʧʠʩʴʤʘ, ʜʦʙʽʨ 

ʤʘʪʝʨʽʘʣʫ, ʧʣʘʥʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ, ʨʝʜʘʛʫʚʘʥʥʷ ʪʝʢʩʪʫ, ʩʘʤʦʦʮʽʥʶʚʘʥʥʷ 

ʨʝʟʫʣʴʪʘʪʫ [7, ʩ. 76]. ɼʦ ʧʨʠʢʣʘʜʫ, ʧʽʜ ʯʘʩ ʥʘʧʠʩʘʥʥʷ ʝʩʝ ʟʘ ʪʨʘʛʝʜʽʻʶ ñʌʘʫʩʪò 

ʩʪʫʜʝʥʪ ʩʧʝʨʰʫ ʚʠʟʥʘʯʘʻ ʧʨʦʙʣʝʤʫ, ʜʦʙʠʨʘʻ ʮʠʪʘʪʠ, ʩʢʣʘʜʘʻ ʧʣʘʥ, ʬʦʨʤʫʣʶʻ 

ʘʨʛʫʤʝʥʪʠ. ʆʩʦʙʣʠʚʦ ʧʦʢʘʟʦʚʦʶ ʻ ʮʠʪʘʪʘ: çʃʠʰ ʪʦʡ ʞʠʪʪʷ ʽ ʚʦʣʽ ʛʽʜʥʠʡ, ʭʪʦ 

ʙôʻʪʴʩʷ ʜʝʥʴ ʫ ʜʝʥʴ ʟʘ ʥʠʭè [3, ʩ. 67]. ɺʦʥʘ ʤʦʞʝ ʙʫʪʠ ʪʝʟʦʶ ʜʣʷ ʧʦʙʫʜʦʚʠ 

ʧʠʩʴʤʦʚʦʛʦ ʨʦʟʜʫʤʫ. 

ʉʦʮʽʦʢʫʣʴʪʫʨʥʠʡ ʢʦʤʧʦʥʝʥʪ ʧʦʣʷʛʘʻ ʫ ʟʜʘʪʥʦʩʪʽ ʚʨʘʭʦʚʫʚʘʪʠ 

ʢʫʣʴʪʫʨʥʠʡ ʢʦʥʪʝʢʩʪ ʽ ʦʩʦʙʣʠʚʦʩʪʽ ʘʜʨʝʩʘʪʘ. ʁʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ 

ʨʦʟʫʤʽʥʥʷ ʢʫʣʴʪʫʨʥʦ-ʽʩʪʦʨʠʯʥʠʭ ʨʝʘʣʽʡ, ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʘʚʪʦʨʩʴʢʠʭ ʩʤʠʩʣʽʚ, 

ʜʦʪʨʠʤʘʥʥʷ ʥʦʨʤ ʘʢʘʜʝʤʽʯʥʦʛʦ ʧʠʩʴʤʘ, ʨʦʟʚʠʪʦʢ ʤʽʞʢʫʣʴʪʫʨʥʦʾ ʪʦʣʝʨʘʥʪʥʦʩʪʽ 

[8]. ʅʘʧʨʠʢʣʘʜ, ʘʥʘʣʽʟ ʨʦʤʘʥʫ ñ451Á ʟʘ ʌʘʨʝʥʛʝʡʪʦʤò ʧʦʪʨʝʙʫʻ ʦʩʤʠʩʣʝʥʥʷ 

ʩʦʮʽʦʢʫʣʴʪʫʨʥʦʾ ʧʨʦʙʣʝʤʠ ʜʝʛʨʘʜʘʮʽʾ ʯʠʪʘʥʥʷ ʚ ʤʘʩʦʚʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ. çʅʝ 

ʦʙʦʚôʷʟʢʦʚʦ ʧʘʣʠʪʠ ʢʥʠʛʠ, ʱʦʙ ʟʥʠʱʠʪʠ ʢʫʣʴʪʫʨʫ. ɼʦʩʠʪʴ ʟʤʫʩʠʪʠ ʣʶʜʝʡ 

ʧʝʨʝʩʪʘʪʠ ʾʭ ʯʠʪʘʪʠè [9, ʩ. 89]. 

ʋ ʢʦʥʪʝʢʩʪʽ ʚʠʚʯʝʥʥʷ ʟʘʨʫʙʽʞʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʨʦʟʚʠʪʦʢ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, 

ʽʥʪʝʨʧʨʝʪʘʮʽʡʥʠʭ ʫʤʽʥʴ ʪʘ ʪʚʦʨʯʦʛʦ ʧʠʩʴʤʘ. ʆʜʥʠʤ ʽʟ ʧʨʦʚʽʜʥʠʭ ʤʝʪʦʜʽʚ ʻ 

ʪʝʢʩʪʦʮʝʥʪʨʠʯʥʠʡ ʤʝʪʦʜ, ʷʢʠʡ ʧʝʨʝʜʙʘʯʘʻ ʦʨʛʘʥʽʟʘʮʽʶ ʥʘʚʯʘʥʥʷ ʥʘʚʢʦʣʦ 

ʭʫʜʦʞʥʴʦʛʦ ʪʝʢʩʪʫ ʷʢ ʦʩʥʦʚʥʦʛʦ ʜʠʜʘʢʪʠʯʥʦʛʦ ʟʘʩʦʙʫ. ʈʦʙʦʪʘ ʟ ʪʝʢʩʪʘʤʠ 

ʟʘʨʫʙʽʞʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʥʘʚʠʯʦʢ ʘʥʘʣʽʟʫ, ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʪʘ 

ʨʝʬʣʝʢʩʽʾ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʷʢʽʩʪʴ ʧʠʩʴʤʦʚʦʛʦ ʤʦʚʣʝʥʥʷ. ʋ ʤʝʞʘʭ 

ʮʴʦʛʦ ʤʝʪʦʜʫ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢʽ ʧʨʠʡʦʤʠ, ʷʢ ʥʘʧʠʩʘʥʥʷ 
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ʘʥʘʣʽʪʠʯʥʠʭ ʝʩʝ, ʣʽʪʝʨʘʪʫʨʥʠʭ ʚʽʜʛʫʢʽʚ, ʽʥʪʝʨʧʨʝʪʘʮʽʡʥʠʭ ʢʦʤʝʥʪʘʨʽʚ, ʱʦ 

ʬʦʨʤʫʶʪʴ ʫʤʽʥʥʷ ʣʦʛʽʯʥʦ ʩʪʨʫʢʪʫʨʫʚʘʪʠ ʜʫʤʢʠ ʪʘ ʘʨʛʫʤʝʥʪʦʚʘʥʦ 

ʚʠʩʣʦʚʣʶʚʘʪʠ ʚʣʘʩʥʫ ʧʦʟʠʮʽʶ. 

ɺʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʢʦʤʫʥʽʢʘʪʠʚʥʠʡ ʤʝʪʦʜ, ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʨʦʟʚʠʪʦʢ 

ʟʜʘʪʥʦʩʪʽ ʜʦ ʧʠʩʴʤʦʚʦʾ ʚʟʘʻʤʦʜʽʾ. ɺʽʥ ʨʝʘʣʽʟʫʻʪʴʩʷ ʯʝʨʝʟ ʩʪʚʦʨʝʥʥʷ ʩʠʪʫʘʮʽʡ 

ʨʝʘʣʴʥʦʛʦ ʘʙʦ ʫʤʦʚʥʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷ, ʫ ʷʢʠʭ ʧʠʩʴʤʦ ʚʠʩʪʫʧʘʻ ʟʘʩʦʙʦʤ 

ʢʦʤʫʥʽʢʘʮʽʾ. ɽʬʝʢʪʠʚʥʠʤʠ ʻ ʪʘʢʽ ʧʨʠʡʦʤʠ, ʷʢ ʥʘʧʠʩʘʥʥʷ ʣʠʩʪʽʚ ʚʽʜ ʽʤʝʥʽ 

ʣʽʪʝʨʘʪʫʨʥʠʭ ʧʝʨʩʦʥʘʞʽʚ, ʚʝʜʝʥʥʷ ʯʠʪʘʮʴʢʠʭ ʱʦʜʝʥʥʠʢʽʚ, ʩʪʚʦʨʝʥʥʷ ʙʣʦʛʽʚ ʘʙʦ 

ʦʥʣʘʡʥ ʦʙʛʦʚʦʨʝʥʴ ʟʘ ʤʦʪʠʚʘʤʠ ʧʨʦʯʠʪʘʥʠʭ ʪʚʦʨʽʚ. ʎʝ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʥʝ 

ʣʠʰʝ ʤʦʚʥʦʾ, ʘ ʡ ʜʠʩʢʫʨʩʠʚʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. 

ʅʝ ʤʝʥʰ ʟʥʘʯʫʱʠʤ ʻ ʧʨʦʙʣʝʤʥʦ-ʧʦʰʫʢʦʚʠʡ ʤʝʪʦʜ, ʷʢʠʡ ʘʢʪʠʚʽʟʫʻ 

ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ ʩʪʫʜʝʥʪʽʚ. ʁʦʛʦ ʩʫʪʥʽʩʪʴ ʧʦʣʷʛʘʻ ʫ ʧʦʩʪʘʥʦʚʮʽ ʧʨʦʙʣʝʤʥʠʭ 

ʧʠʪʘʥʴ ʽ ʟʘʚʜʘʥʴ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʧʠʩʴʤʦʚʦʛʦ ʨʦʟʚôʷʟʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, 

ʩʪʫʜʝʥʪʘʤ ʤʦʞʝ ʙʫʪʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʥʘʧʠʩʘʪʠ ʝʩʝ ʥʘ ʜʠʩʢʫʩʽʡʥʫ ʪʝʤʫ, 

ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʦʙʨʘʟʽʚ ʘʙʦ ʘʣʴʪʝʨʥʘʪʠʚʥʝ ʟʘʚʝʨʰʝʥʥʷ ʪʚʦʨʫ. ʊʘʢʽ 

ʟʘʚʜʘʥʥʷ ʩʪʠʤʫʣʶʶʪʴ ʪʚʦʨʯʝ ʤʠʩʣʝʥʥʷ ʪʘ ʩʧʨʠʷʶʪʴ ʛʣʠʙʰʦʤʫ ʨʦʟʫʤʽʥʥʶ 

ʭʫʜʦʞʥʴʦʛʦ ʪʝʢʩʪʫ. 

ɽʬʝʢʪʠʚʥʠʤ ʟʘʩʦʙʦʤ ʨʦʟʚʠʪʢʫ ʧʠʩʴʤʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʻ ʪʘʢʦʞ 

ʧʨʦʻʢʪʥʠʡ ʤʝʪʦʜ, ̫ ʢʠʡ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʥʘʥʥʷ ʜʦʚʛʦʪʨʠʚʘʣʠʭ ʪʚʦʨʯʠʭ ʟʘʚʜʘʥʴ. 

ʋ ʢʦʥʪʝʢʩʪʽ ʚʠʚʯʝʥʥʷ ʟʘʨʫʙʽʞʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʮʝ ʤʦʞʫʪʴ ʙʫʪʠ ʣʽʪʝʨʘʪʫʨʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʩʪʚʦʨʝʥʥʷ ʪʝʤʘʪʠʯʥʠʭ ʟʙʽʨʦʢ, ʥʘʧʠʩʘʥʥʷ ʚʣʘʩʥʠʭ ʭʫʜʦʞʥʽʭ 

ʪʝʢʩʪʽʚ ʫ ʩʪʠʣʽ ʧʝʚʥʦʛʦ ʘʚʪʦʨʘ. ʇʨʦʻʢʪʥʘ ʜʽʷʣʴʥʽʩʪʴ ʬʦʨʤʫʻ ʥʘʚʠʯʢʠ 

ʧʣʘʥʫʚʘʥʥʷ, ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʪʘ ʨʝʜʘʛʫʚʘʥʥʷ ʪʝʢʩʪʫ. 

ʆʢʨʝʤʫ ʫʚʘʛʫ ʩʣʽʜ ʧʨʠʜʽʣʠʪʠ ʤʝʪʦʜʫ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʯʝʨʝʟ 

ʧʠʩʴʤʦ (Writing for Critical Thinking), ʷʢʠʡ ʚʢʣʶʯʘʻ ʪʘʢʽ ʧʨʠʡʦʤʠ, ʷʢ çʚʽʣʴʥʝ 

ʧʠʩʴʤʦè, çʢʣʘʩʪʝʨè, çʩʝʥʢʘʥè, çRAFTè (Role, Audience, Format, Topic). 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ ʧʨʠʡʦʤʽʚ ʜʦʟʚʦʣʷʻ ʘʢʪʠʚʽʟʫʚʘʪʠ ʧʽʟʥʘʚʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ 

ʩʪʫʜʝʥʪʽʚ, ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʥʘʚʠʯʦʢ ʘʨʛʫʤʝʥʪʘʮʽʾ ʪʘ ʨʝʬʣʝʢʩʽʾ. 

ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʻ ʪʘʢʦʞ ʨʝʜʘʛʫʚʘʥʥʷ ʪʘ ʩʘʤʦʦʮʽʥʶʚʘʥʥʷ ʧʠʩʴʤʦʚʠʭ 

ʨʦʙʽʪ, ʱʦ ʩʧʨʠʷʻ ʫʩʚʽʜʦʤʣʝʥʥʶ ʩʪʫʜʝʥʪʘʤʠ ʚʣʘʩʥʠʭ ʤʦʚʥʠʭ ʧʦʤʠʣʦʢ ʽ ʰʣʷʭʽʚ 
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ʾʭ ʧʦʜʦʣʘʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʯʝʢ-ʣʠʩʪʽʚ, ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʚʟʘʻʤʥʦʛʦ 

ʨʝʮʝʥʟʫʚʘʥʥʷ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʻʜʥʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʝʪʦʜʽʚ ʽ ʧʨʠʡʦʤʽʚ ʟʘʙʝʟʧʝʯʫʻ 

ʢʦʤʧʣʝʢʩʥʠʡ ʨʦʟʚʠʪʦʢ ʧʠʩʴʤʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʫ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ 

ʟʘʨʫʙʽʞʥʦʾ ʣʽʪʝʨʘʪʫʨʠ. ɰʭ ʩʠʩʪʝʤʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʟʜʘʪʥʦʩʪʽ 

ʜʦ ʩʪʚʦʨʝʥʥʷ ʟʤʽʩʪʦʚʥʠʭ, ʣʦʛʽʯʥʦ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʽ ʩʪʠʣʽʩʪʠʯʥʦ ʚʤʦʪʠʚʦʚʘʥʠʭ 

ʧʠʩʴʤʦʚʠʭ ʚʠʩʣʦʚʣʶʚʘʥʴ. 

ʇʠʩʴʤʦʚʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʬʦʨʤʫʻʪʴʩʷ ʧʦʩʪʫʧʦʚʦ ʯʝʨʝʟ ʩʠʩʪʝʤʘʪʠʯʥʝ 

ʚʠʢʦʥʘʥʥʷ ʨʽʟʥʦʞʘʥʨʦʚʠʭ ʧʠʩʴʤʦʚʠʭ ʟʘʚʜʘʥʴ:  

ï ʘʥʘʣʽʪʠʯʥʠʭ (ʝʩʝ, ʤʽʥʽ-ʪʚʽʨ, ʧʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʨʝʮʝʥʟʽʷ, 

ʨʝʬʝʨʘʪ, ʚʽʜʛʫʢ, ʧʝʨʝʢʘʟ, ʩʢʣʘʜʘʥʥʷ ʪʝʟ...); 

ï ʪʚʦʨʯʠʭ (ʘʥʦʪʘʮʽʷ, ʣʠʩʪ ʛʝʨʦʶ ʯʠ ʘʚʪʦʨʫ, ʜʦʧʠʩʫʚʘʥʥʷ ʚʽʜʢʨʠʪʦʛʦ 

ʬʽʥʘʣʫ ʪʚʦʨʫ, ʘʣʴʪʝʨʥʘʪʠʚʥʘ ʜʫʤʢʘ, ʚʣʘʩʥʘ ʧʦʟʠʮʽʷ, ʱʦʜʝʥʥʠʢ ʯʠ ʙʣʦʛ 

ʧʝʨʩʦʥʘʞʘ, ʨʦʙʦʪʘ ʟ ʮʠʪʘʪʘʤʠ, ʧʽʜʙʽʨ ʝʧʽʛʨʘʬʘ, ʨʦʟʜʫʤ); 

ï ʽʥʪʝʨʘʢʪʠʚʥʠʭ (ʩʧʽʣʴʥʘ ʨʦʙʦʪʘ ʥʘ ʦʥʣʘʡʥ ʧʣʘʪʬʦʨʤʘʭ, ʩʪʚʦʨʝʥʥʷ 

ʘʣʴʙʦʤʫ ʛʝʨʦʷ, ʧʨʦʻʢʪʥʘ ʜʽʷʣʴʥʽʩʪʴ, ʨʦʙʦʪʘ ʚ ʤʘʣʠʭ ʛʨʫʧʘʭ, ʚʟʘʻʤʦʦʮʽʥʶʚʘʥʥʷ). 

ʉʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʟʥʘʯʥʦ ʨʦʟʰʠʨʶʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʨʦʟʚʠʪʢʫ 

ʧʠʩʴʤʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʯʝʨʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʟʨʫʯʥʠʭ ʽ 

ʙʝʟʢʦʰʪʦʚʥʠʭ ʧʣʘʪʬʦʨʤ ʩʧʽʣʴʥʦʛʦ ʨʝʜʘʛʫʚʘʥʥʷ ʪʝʢʩʪʽʚ ʽ ʦʥʣʘʡʥ-ʨʝʮʝʥʟʫʚʘʥʥʷ: 

ï Google Docs, ʜʝ ʤʦʞʥʘ ʨʘʟʦʤ ʩʪʚʦʨʠʪʠ ʦʜʠʥ ʜʦʢʫʤʝʥʪ, ʟʙʝʨʽʛʰʠ 

ʡʦʛʦ ʫ ʭʤʘʨʽ. ʂʦʤʝʥʪʫʚʘʪʠ ʦʥʣʘʡʥ; 

ï Padlet, ʜʝ ʤʦʞʥʘ ʧʫʙʣʽʢʫʚʘʪʠ ʥʘ ʜʦʰʮʽ ʟʦʙʨʘʞʝʥʥʷ, ʮʠʪʘʪʠ, ʨʦʟʜʫʤʠ; 

ï Blogger, ʜʝ ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʩʚʽʡ ʙʣʦʛ, ʙʣʦʛ ʘʚʪʦʨʘ ʯʠ ʛʝʨʦʷ, 

ʜʦʜʘʚʘʪʠ ʤʘʣʶʥʢʠ, ʬʦʪʦ ʯʠ ʚʽʜʝʦ. ʇʽʩʣʷ ʢʦʞʥʦʛʦ ʟʘʥʷʪʪʷ ʩʪʫʜʝʥʪ ʤʦʞʝ ʜʦʜʘʪʠ 

ʚʣʘʩʥʽ ʨʦʟʜʫʤʠ, ʥʘʧʠʩʘʪʠ, ʱʦ ʚʨʘʟʠʣʦ ʯʠ ʥʝ ʩʧʦʜʦʙʘʣʦʩʷ. 

ʊʘʢʘ ʨʦʙʦʪʘ ʻ ʩʫʯʘʩʥʦʶ ʽ ʘʢʪʫʘʣʴʥʦʶ, ʙʦ ʧʦʚ'ʷʟʫʻ ʪʨʘʜʠʮʽʡʥʫ ʧʠʩʴʤʦʚʫ 

ʨʦʙʦʪʫ ʟ ʮʠʬʨʦʚʠʤ ʩʚʽʪʦʤ, ʷʢʠʡ ʩʪʫʜʝʥʪʠ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ. ɺʩʝ ʨʘʟʦʤ 

ʩʧʨʦʱʫʻ ʩʧʽʣʴʥʫ ʨʦʙʦʪʫ ʯʠ ʧʝʨʝʚʽʨʢʫ, ʨʦʟʚʠʚʘʻ ʢʨʝʘʪʠʚʥʽʩʪʴ, ʤʦʪʠʚʫʻ 

ʧʨʘʮʶʚʘʪʠ ʟ ʪʝʢʩʪʦʤ. 

ʉʫʪʪʻʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ çʧʠʩʴʤʦ ʷʢ ʧʨʦʮʝʩè 
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(writing process approach), ʱʦ ʚʢʣʶʯʘʻ ʝʪʘʧʠ ʧʣʘʥʫʚʘʥʥʷ, ʥʘʧʠʩʘʥʥʷ ʯʝʨʥʝʪʢʠ, 

ʨʝʜʘʛʫʚʘʥʥʷ ʪʘ ʬʽʥʘʣʴʥʦʛʦ ʦʬʦʨʤʣʝʥʥʷ ʪʝʢʩʪʫ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʬʦʨʤʫʻ ʫ 

ʩʪʫʜʝʥʪʽʚ ʥʘʚʠʯʢʠ ʨʝʬʣʝʢʩʽʾ ʪʘ ʢʦʨʝʢʮʽʾ, ʱʦ ʻ ʢʣʶʯʦʚʠʤʠ ʜʣʷ ʘʢʘʜʝʤʽʯʥʦʛʦ 

ʧʠʩʴʤʘ. 

ʆʢʨʝʤʦ ʩʣʽʜ ʥʘʛʦʣʦʩʠʪʠ ʥʘ ʨʦʣʽ ʤʽʞʢʫʣʴʪʫʨʥʦʛʦ ʧʽʜʭʦʜʫ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ 

ʬʦʨʤʫʚʘʪʠ ʩʦʮʽʦʢʫʣʴʪʫʨʥʠʡ ʢʦʤʧʦʥʝʥʪ ʧʠʩʴʤʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. ʏʝʨʝʟ ʘʥʘʣʽʟ 

ʪʚʦʨʽʚ ʨʽʟʥʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʪʨʘʜʠʮʽʡ ʩʪʫʜʝʥʪʠ ʚʯʘʪʴʩʷ ʚʨʘʭʦʚʫʚʘʪʠ ʢʫʣʴʪʫʨʥʠʡ 

ʢʦʥʪʝʢʩʪ, ʱʦ ʟʙʘʛʘʯʫʻ ʾʭʥʽ ʧʠʩʴʤʦʚʽ ʚʠʩʣʦʚʣʶʚʘʥʥʷ ʪʘ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ 

ʪʦʣʝʨʘʥʪʥʦʛʦ ʩʧʨʠʡʥʷʪʪʷ ʣʽʪʝʨʘʪʫʨʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ. 

ɺʠʢʣʘʜʘʯ, ʬʦʨʤʫʶʯʠ ʧʠʩʴʤʦʚʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, ʚʠʩʪʫʧʘʻ ʥʝ ʣʠʰʝ 

ʢʦʥʪʨʦʣʝʨʦʤ, ʘ ʡ ʥʘʩʪʘʚʥʠʢʦʤ, ʢʦʥʩʫʣʴʪʘʥʪʦʤ ʽ ʤʦʪʠʚʘʪʦʨʦʤ. ʁʦʛʦ ʟʘʚʜʘʥʥʷ ï 

ʜʦʙʠʨʘʪʠ ʪʚʦʨʯʽ ʟʘʚʜʘʥʥʷ, ʬʦʨʤʫʚʘʪʠ ʫ ʩʪʫʜʝʥʪʽʚ ʥʘʚʠʯʢʠ ʘʥʘʣʽʟʫ ʪʘ 

ʩʘʤʦʘʥʘʣʽʟʫ [7, ʩ. 118], ʚʧʝʚʥʝʥʽʩʪʴ ʫ ʚʣʘʩʥʠʭ ʩʠʣʘʭ, ʩʪʚʦʨʶʚʘʪʠ ʫʤʦʚʠ ʜʣʷ 

ʪʚʦʨʯʦʛʦ ʩʘʤʦʚʠʨʘʞʝʥʥʷ, ʤʦʪʠʚʫʚʘʪʠ ʦʮʽʥʢʫ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʩʠʩʪʝʤʥʠʡ 

ʟʚʦʨʦʪʥʠʡ ʟʚôʷʟʦʢ.  

ɺʠʩʥʦʚʢʠ. ɺ ʫʤʦʚʘʭ ʤʦʜʝʨʥʽʟʘʮʽʾ ʦʩʚʽʪʠ ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʻ 

ʢʦʤʧʝʪʝʥʪʥʽʩʥʠʡ ʧʽʜʭʽʜ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʥʝ ʣʠʰʝ ʟʘʩʚʦʻʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʟʥʘʥʴ, ʘ 

ʡ ʬʦʨʤʫʚʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ [1]. ʈʦʟʚʠʪʦʢ 

ʧʠʩʴʤʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʻ ʙʘʛʘʪʦʛʨʘʥʥʠʤ ʧʨʦʮʝʩʦʤ, ʷʢʠʡ 

ʧʝʨʝʜʙʘʯʘʻ ʧʦʻʜʥʘʥʥʷ ʤʦʚʣʝʥʥʻʚʦʾ ʧʨʘʢʪʠʢʠ, ʢʦʛʥʽʪʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ 

ʬʦʨʤʫʚʘʥʥʷ ʘʢʘʜʝʤʽʯʥʦʾ ʢʫʣʴʪʫʨʠ. ʋʩʧʽʰʥʝ ʦʚʦʣʦʜʽʥʥʷ ʧʠʩʴʤʦʤ ʩʧʨʠʷʻ ʥʝ 

ʣʠʰʝ ʧʽʜʚʠʱʝʥʥʶ ʷʢʦʩʪʽ ʦʩʚʽʪʠ, ʘ ʡ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ 

ʢʦʤʫʥʽʢʘʪʠʚʥʦʾ ʢʫʣʴʪʫʨʠ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ. ʉʘʤʝ ʪʦʤʫ ʨʦʟʚʠʪʦʢ ʧʠʩʴʤʦʚʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ï ʥʝʚʽʜôʻʤʥʘ ʯʘʩʪʠʥʘ ʟʘʥʷʪʴ ʟʘʨʫʙʽʞʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʽ ʩʣʽʜ 

ʥʘʚʯʠʪʠʩʷ ʧʦʻʜʥʫʚʘʪʠ ʾʾ ʟ ʽʥʰʠʤʠ ʚʠʜʘʤʠ ʜʽʷʣʴʥʦʩʪʽ. ɽʬʝʢʪʠʚʥʝ ʾʾ ʬʦʨʤʫʚʘʥʥʷ 

ʤʦʞʣʠʚʝ ʟʘ ʫʤʦʚʠ ʩʠʩʪʝʤʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʪʝʥʮʽʘʣʫ ʟʘʨʫʙʽʞʥʦʾ ʣʽʪʝʨʘʪʫʨʠ, 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʘʢʪʠʚʥʦʾ ʪʚʦʨʯʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ.ʊʚʦʨʠ ʟʘʨʫʙʽʞʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʩʪʚʦʨʶʶʪʴ ʧʦʪʫʞʥʝ 

ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʨʦʟʚʠʪʢʫ ʥʘʚʠʯʦʢ ʧʠʩʴʤʘ, ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ ʢʫʣʴʪʫʨʥʦʾ 

ʨʝʬʣʝʢʩʽʾ. 
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ʋɼʂ 821.111 (73) 

ɺʀɼʀ ɯ ʌʋʅʂʎɯɰ ʄɽʊɸʌʆʈ ɺ ʆʇʆɺɯɼɸʅʅɯ ʌ. ʉ. ʌɯʎɼɾɽʈɸʃʔɼɸ 

çTHE ROUGH CROSSINGè 

 

ʊʝʣʝʛʽʥʘ ʅʘʪʘʣʽʷ ɯʚʘʥʽʚʥʘ 

ʢ.ʬ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ 

ʘʥʛʣʽʡʩʴʢʦʾ ʬʽʣʦʣʦʛʽʾ 

ʂʘʨʧʘʪʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ɺʘʩʠʣʷ ʉʪʝʬʘʥʠʢʘ 

ʤ. ɯʚʘʚʥʦ-ʌʨʘʥʢʽʚʩʴʢ, ʋʢʨʘʾʥʘ 

ɺʦʣʦʱʫʢ ʄʘʨʽʷ ɯʛʦʨʽʚʥʘ 

ʤʘʛʽʩʪʨʘʥʪʢʘ 

ʂʘʨʧʘʪʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ɺʘʩʠʣʷ ʉʪʝʬʘʥʠʢʘ 

ʤ. ɯʚʘʚʥʦ-ʌʨʘʥʢʽʚʩʴʢ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ɺ ʩʪʘʪʪʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʧʠʪʘʥʥʷ ʤʝʪʘʬʦʨʠʟʘʮʽʾ ʧʨʦʟʠ ʥʘ 

ʤʘʪʝʨʽʘʣʽ ʦʧʦʚʽʜʘʥʥʷ ʌ. ʉ. ʌʽʮʜʞʝʨʘʣʴʜʘ. ɿʜʽʡʩʥʝʥʦ ʚʠʙʽʨʢʫ ʤʝʪʘʬʦʨ, 

ʧʨʦʚʝʜʝʥʦ ʾʭʥʽʡ ʢʽʣʴʢʽʩʥʠʡ ʘʥʘʣʽʟ ʧʦ ʚʠʜʘʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʣʘʩʠʬʽʢʘʮʽʾ 

ʇʽʪʝʨʘ ʅʴʶʤʘʨʢʘ, ʚʠʟʥʘʯʝʥʦ ʾʭʥʽ ʬʫʥʢʮʽʾ, ʟʨʦʙʣʝʥʦ ʚʠʩʥʦʚʦʢ, ʱʦ                        

ʌ. ʉ. ʌʽʮʜʞʝʨʘʣʴʜ ʥʘʜʘʻ ʧʝʨʝʚʘʛʫ ʦʨʠʛʽʥʘʣʴʥʠʤ ʤʝʪʘʬʦʨʘʤ, ʘ ʦʩʥʦʚʥʠʤʠ 

ʬʫʥʢʮʽʷʤʠ ʤʝʪʘʬʦʨ ʚ ʨʦʟʛʣʷʥʫʪʦʤʫ ʪʝʢʩʪʽ  ̒ʝʤʦʪʠʚʥʘ ʪʘ ʢʦʛʥʽʪʠʚʥʘ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʝʪʘʬʦʨʘ, ʬʫʥʢʮʽʾ, ʚʠʜʠ, ʝʤʦʪʠʚʥʘ, ʢʦʛʥʽʪʠʚʥʘ, 

ʧʩʠʭʦʣʦʛʽʯʥʠʡ. 

 

ɼʦʩʣʽʜʞʝʥʥʷ ʤʝʪʘʬʦʨ ʫ ʭʫʜʦʞʥʴʦʤʫ ʪʝʢʩʪʽ ʟʘʣʠʰʘʻʪʴʩʷ ʦʜʥʠʤ ʽʟ 

ʢʣʶʯʦʚʠʭ ʟʘʚʜʘʥʴ ʩʫʯʘʩʥʦʾ ʣʽʥʛʚʽʩʪʠʢʠ. ɯʩʥʫʻ ʙʘʛʘʪʦ ʢʣʘʩʠʬʽʢʘʮʽʡ ʤʝʪʘʬʦʨ: ʟʘ 

ʩʪʨʫʢʪʫʨʦʶ, ʟʘ ʨʽʚʥʝʤ ʫʟʘʛʘʣʴʥʝʥʥʷ, ʧʦʭʦʜʞʝʥʥʷʤ [1]. ɼʘʥʝ ʜʦʩʣʽʜʞʝʥʥʷ 

ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʢʣʘʩʠʬʽʢʘʮʽʶ ʇʽʪʝʨʘ ʅʴʶʤʘʨʢʘ, ʚ ʷʢʽʡ ʚʽʥ ʧʦʜʽʣʷʻ ʤʝʪʘʬʦʨʠ ʥʘ 

ʩʪʝʨʪʽ, ʤʝʪʘʬʦʨʠ-ʢʣʽʰʝ, ʩʪʘʥʜʘʨʪʥʽ, ʥʝʜʘʚʥʽ, ʘʜʘʧʪʦʚʘʥʽ ʪʘ ʦʨʠʛʽʥʘʣʴʥʽ 

[2, ʩ. 106]. ɺ ʧʨʦʮʝʩʽ ʘʥʘʣʽʟʫ ʬʫʥʢʮʽʡ ʤʝʪʘʬʦʨ ʩʧʠʨʘʻʤʦʩʷ ʥʘ ʌʨʘʥʢʣʽʥʘ 

ʈʫʜʦʣʴʬʘ ɸʥʢʝʨʩʤʽʪʘ ʪʘ ʗʥʘ ʁʦʛʘʥʥʘ ɸʣʙʽʥʥʘ ʄʦʦʷ, ʷʢʽ ʚʠʜʽʣʷʶʪʴ 3 ʢʣʶʯʦʚʽ 

ʬʫʥʢʮʽʾ ð ʝʤʦʪʠʚʥʫ, ʧʝʨʝʢʦʥʣʠʚʫ ʪʘ ʢʦʛʥʽʪʠʚʥʫ [3]. 
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ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʦʧʦʚʽʜʘʥʥʷ ʙʫʣʦ ʚʠʙʨʘʥʦ 46 ʤʝʪʘʬʦʨ (ʩʝʨʝʜ ʷʢʠʭ 20 

ʦʨʠʛʽʥʘʣʴʥʠʭ, 11 ʩʪʘʥʜʘʨʪʥʠʭ, 4 ʘʧʘʧʪʦʚʘʥʠʭ, 6 ʩʪʝʨʪʠʭ ʪʘ 5 ʤʝʪʘʬʦʨ-ʢʣʽʰʝ). 

ɼʽʷ ʚ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʦʧʦʚʽʜʘʥʥʽ ʨʦʟʛʦʨʪʘʻʪʴʩʷ ʧʽʜ ʯʘʩ ʤʦʨʩʴʢʦʾ 

ʧʦʜʦʨʦʞʽ ʟʘʤʦʞʥʴʦʛʦ ʘʤʝʨʠʢʘʥʩʴʢʦʛʦ ʧʦʜʨʫʞʞʷ ʥʘ ʣʘʡʥʝʨʽ ʚ ɭʚʨʦʧʫ. ʏʦʣʦʚʽʢ 

ɸʜʨʽʘʥ ʟʘʭʦʧʣʶʻʪʴʩʷ ʤʦʣʦʜʦʶ ʧʘʩʘʞʠʨʢʦʶ, ʱʦ ʧʨʦʚʦʢʫʻ ʨʝʚʥʦʱʽ ʡʦʛʦ 

ʜʨʫʞʠʥʠ ɭʚʠ. ʂʫʣʴʤʽʥʘʮʽʻʶ ʩʪʘʻ ʧʦʪʫʞʥʠʡ ʰʪʦʨʤ, ʷʢʠʡ ʟʘʛʨʦʞʫʻ ʢʦʨʘʙʣʶ, ʘʣʝ 

ʚʦʜʥʦʯʘʩ ʩʪʘʻ ʤʦʤʝʥʪʦʤ ʽʩʪʠʥʠ ʜʣʷ ʛʦʣʦʚʥʠʭ ʛʝʨʦʾʚ. ʂʣʶʯʦʚʦʶ ʪʝʤʦʶ  ̒ʢʨʠʟʘ 

ʰʣʶʙʫ ʪʘ ʚʪʨʘʪʘ ʽʣʶʟʽʡ. ɸʚʪʦʨ ʚʜʘʣʦ ʤʦʜʝʣʶʻ ʧʩʠʭʦʣʦʛʽʯʥʽ ʩʪʘʥʠ ʧʝʨʩʦʥʘʞʽʚ 

ʪʘ ʾʭʥʽ ʢʦʥʬʣʽʢʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʘʬʦʨ. 

ɺʪʦʤʫ ɸʜʨʽʘʥʘ ʚʽʜ ʙʫʨʭʣʠʚʦʛʦ ʞʠʪʪʷ ʚ ʅʴ-ʁʁʦʨʢʫ ʚʽʥ ʧʝʨʝʜʘʻ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʦʨʠʛʽʥʘʣʴʥʦʾ ʤʝʪʘʬʦʨʠ: 

He waved his hand vaguely at the civic tiara [4, ʩ. 127]. 

ʌʽʮʜʞʝʨʘʣʴʜ ʧʦʻʜʥʫʻ ʘʨʭʽʪʝʢʪʫʨʫ (civic) ʪʘ ʶʚʝʣʽʨʥʝ ʤʠʩʪʝʮʪʚʦ (tiara) ʽʟ 

ʟʥʝʚʘʞʣʠʚʠʤ ʞʝʩʪʦʤ ʚ ʙʽʢ ʤʽʩʪʘ, ʧʝʨʝʢʦʥʫʶʯʠ ʯʠʪʘʯʘ ʫ ʧʝʨʝʩʠʯʝʥʦʩʪʽ ʛʝʨʦʷ 

ʙʣʠʩʢʦʤ  ̔ʪʝʤʧʦʤ ʞʠʪʪʷ ʅʴ-ʁʁʦʨʢʘ. 

ɸʜʘʧʪʦʚʘʥʘ ʤʝʪʘʬʦʨʘ çAdrian Smithébathed in flashlightéè [4, ʩ. 126], 

ʪʨʘʥʩʬʦʨʤʫʶʯʠ ʩʪʘʥʜʘʨʪʥʠʡ ʚʠʨʘʟ to bathe in light ʪʝʞ ʚʠʢʦʥʫʻ ʧʝʨʝʢʦʥʣʠʚʫ 

ʬʫʥʢʮʽʶ, ʜʦʚʦʜʷʯʠ, ʱʦ ɸʥʜʨʽʘʥ ï ʚʽʜʦʤʘ ʦʩʦʙʠʩʪʽʩʪʴ ʚ ʅʴ-ʁʁʦʨʢʫ. 

ɸʚʪʦʨ ʚʚʦʜʠʪʴ ʚ ʪʝʢʩʪ ʨʷʜ ʦʨʠʛʽʥʘʣʴʥʠʭ ʤʝʪʘʬʦʨ, ʷʢʽ ʚʠʢʦʥʫʶʪʴ 

ʢʦʛʥʽʪʠʚʥʫ ʬʫʥʢʮʽʶ, ʧʝʨʝʜʘʶʯʠ ʩʪʘʥ ʥʝʚʧʝʚʥʝʥʦʩʪʽ ʥʘ ʢʦʨʘʙʣʽ, ʢʦʣʠ 

ʚʪʨʘʯʘʻʪʴʩʷ ʟʚᾷ̫ ʟʦʢ ʽʟ ʟʝʤʣʝʶ: You have come into a ghostly country that is no 

longer Here and not yet There. Especially at night. There is a hazy yellow vault full  

of shouting, echoing voices. The past, the continent, is behind you; the future is that 

glowing mouth in the side of the ship; this dim turbulent alley is too confusedly the 

present [4, ʩ. 126]. 

ɿʛʦʜʦʤ, ʥʘ ʢʦʨʘʙʣʽ ɸʜʨʽʘʥ ʪʘ ʡʦʛʦ ʜʨʫʞʠʥʘ ʟʥʘʡʦʤʣʷʪʴʩʷ ʽʟ ʢʦʤʧʘʥʽʻʶ 

ʤʦʣʦʜʠʭ ʣʶʜʝʡ, ʜʝ ʡʦʛʦ ʫʚʘʛʫ ʧʨʠʚʝʨʪʘʻ ʶʥʘ ʜʽʚʯʠʥʘ, ʷʢʘ ʧʨʦʷʚʣʷʻ ʜʦ ʥʴʦʛʦ 

ʽʥʪʝʨʝʩ. ʇʽʩʣʷ ʢʦʨʦʪʢʦʾ ʨʦʟʤʦʚʠ ʟ ʥʝʶ, ʚʽʥ ʧʦʯʫʚʘʻʪʴʩʷ ʧʽʜʥʝʩʝʥʠʤ. ɿ ʥʝʶ ʚʽʥ 

ʟʘʙʫʚʘʻ, ʱʦ ʡʦʤʫ ʚʞʝ 31. ʎ  ʁʟʤʽʥʫ ʡʦʛʦ ʥʘʩʪʨʦʶ ʧʝʨʝʜʘʻ ʩʪʘʥʜʘʨʪʥʘ ʤʝʪʘʬʦʨʘ: 

A little glow went over him, he was having rather more than a pleasant time 
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[4, ʩ. 132]. ʎ  ̫ʤʝʪʘʬʦʨʘ ʚʠʢʦʥʫʻ ʝʤʦʪʠʚʥʫ ʬʫʥʢʮʽʶ, ʘʜʞʝ ʚʦʥʘ ʧʦʢʘʟʫʻ ʧʦʯʫʪʪʷ 

ʪʘ ʝʤʦʮʽʾ ʛʝʨʦʷ. 

ɸʜʘʧʪʦʚʘʥʘ ʤʝʪʘʬʦʨʘ: My eyes are going out [4, ʩ. 145], ʷʢʫ ʚʞʠʚʘʻ ɭʚʘ, 

ʦʧʠʩʫʶʯʠ ʩʚʦʻ ʩʘʤʦʧʦʯʫʪʪʷ, ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʦʩʤʠʩʣʠʪʠ ʩʪʘʣʠʡ ʚʠʨʘʟ çthe 

light is going outè (ʩʚʽʪʣʦ ʛʘʩʥʝ), ʟʘʩʪʦʩʫʚʘʚʰʠ ʡʦʛʦ ʜʦ ʦʨʛʘʥʫ ʯʫʪʪʷ (ʦʯʝʡ). ʎʝ 

ʜʘʻ ʫʩʚʽʜʦʤʣʝʥʥʷ ʬʽʟʠʯʥʦʛʦ ʚʠʩʥʘʞʝʥʥʷ. ʄʝʪʘʬʦʨʘ ʤʘʻ ʝʤʦʪʠʚʥʫ ʬʫʥʢʮʽʶ. 

ʅʘ ʢʦʨʘʙʣʽ ɭʚʘ ʩʪʘʻ ʦʙᾷʻʢʪʦʤ ʟʘʭʦʧʣʝʥʥʷ ʽʥʰʦʛʦ ʯʦʣʦʚʽʢʘ. 

ʄʝʪʘʬʦʨʘ-ʢʣʽʰʝ çYou areéGreek goddess, physicallyéè [4, ʩ. 138] ʧʦʢʘʟʫʻ, ʱʦ 

ʧʦʢʠ ɸʜʨʽʘʥ ʰʫʢʘʻ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʩʚʦʻʾ ʤʦʣʦʜʦʩʪʽ ʫ ʚʽʜʥʦʩʠʥʘʭ ʽʟ ʥʦʚʦʶ 

ʜʽʚʯʠʥʦʶ, ʚʽʥ ʽʛʥʦʨʫʻ ʜʨʫʞʠʥʫ, ʷʢʦʶ ʟʘʭʦʧʣʶʶʪʴʩʷ ʽʥʰʽ ʯʦʣʦʚʽʢʠ, ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʯʦʛʦ ʾʭʥʽ ʚʽʜʥʦʩʠʥʠ ʦʧʠʥʷʶʪʴʩʷ ʧʽʜ ʟʘʛʨʦʟʦ.ʁ ʆʩʢʽʣʴʢʠ ʤʝʪʘʬʦʨʘ ʚʠʨʘʞʘʻ 

ʟʘʭʦʧʣʝʥʥʷ, ʚʦʥʘ ʤʘʻ ʝʤʦʪʠʚʥʫ ʬʫʥʢʮʽʶ. 

ɺ ʦʧʦʚʽʜʘʥʥʽ ʧʨʠʩʫʪʥʽ ʪʘʢʦʞ ʩʪʝʨʪʽ ʤʝʪʘʬʦʨʠ, ʥʘʧʨʠʢʣʘʜ : çéthe bugle 

had called him up from his deep sleepè [4, ʩ. 145]. ʇʨʦʙʫʜʞʝʥʥʷ ɸʜʨʽʘʥʘ ʚʽʜ 

ʟʚʫʢʫ ʛʦʥʛʘ ï ʮʝ ʚʘʞʣʠʚʠʡ ʤʦʤʝʥʪ ʧʝʨʝʜ ʪʠʤ, ʷʢ ʚʽʥ ʟʨʦʟʫʤʽʻ, ʱʦ ʰʪʦʨʤ ʩʪʘʚ 

ʥʘʜʟʚʠʯʘʡʥʦ ʥʝʙʝʟʧʝʯʥʠʤ,  ̔ʫʩʚʽʜʦʤʠʪʴ, ʱʦ ʡʦʛʦ ʜʨʫʞʠʥʘ ʧʦʪʨʝʙʫʻ ʜʦʧʦʤʦʛʠ, 

ʪʦʤʫ ʮ ̫ʤʝʪʘʬʦʨʘ ʤʘʻ ʢʦʛʥʽʪʠʚʥʫ ʬʫʥʢʮʽʶ. 

ʇʽʩʣʷ ʰʪʦʨʤʫ  ̔ʝʤʦʮʽʡʥʦʛʦ ʚʠʙʫʭʫ ʥʘʩʪʘʻ ʪʠʰʘ. ʂʦʣʠ ʢʦʨʘʙʝʣʴ ʧʨʠʯʘʣʶʻ, 

ʧʦʜʨʫʞʞʷ ʚʠʭʦʜʠʪʴ ʥʘ ʙʝʨʝʛ. ɺʦʥʠ ʟʘʣʠʰʘʶʪʴʩʷ ʨʘʟʦʤ, ʘʣʝ ʟ ʛʽʨʢʠʤ 

ʫʩʚʽʜʦʤʣʝʥʥʷʤ ʪʦʛʦ, ʱʦ ʧʦʜʦʨʦʞ ʟʘʣʠʰʠʣʘ ʥʘ ʥʠʭ ʩʣʽʜ. 

ɿʛʽʜʥʦ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʌ.ʉ. ʌʽʮʜʞʝʨʘʣʴʜ 

ʥʘʜʘʻ ʧʝʨʝʚʘʛʫ ʦʨʠʛʽʥʘʣʴʥʠʤ ʪʘ ʩʪʘʥʜʘʨʪʥʠʤ ʤʝʪʘʬʦʨʘʤ, ʦʩʢʽʣʴʢʠ ʟ ʫʩʽʭ 

ʚʠʷʚʣʝʥʠʭ ʫ ʪʝʢʩʪʽ ʤʝʪʘʬʦʨ 43,48% ʩʢʣʘʜʘʶʪɹ ʦʨʠʛʽʥʘʣʴʥʽ ʤʝʪʘʬʦʨʠ, 23,91% ï 

ʩʪʘʥʜʘʨʪʥʽ, 13,04% ð ʩʪʝʨʪʽ, 10,87% ð ʤʝʪʘʬʦʨʠ-ʢʣʽʰʝ ʪʘ 8,7% ï ʘʜʘʧʪʦʚʘʥʽ. 

ʑʦʜʦ ʬʫʥʢʮʽʡ ʤʝʪʘʬʦʨ ʚ ʮʴʦʤʫ ʦʧʦʚʽʜʘʥʥʽ, ʪʦ ʧʨʦʚʽʜʥʦʶ ʤʦʞʥʘ ʚʚʘʞʘʪʠ 

ʝʤʦʪʠʚʥʫ ʬʫʥʢʮʽʶ, ʘʜʞʝ ʧʨʦʙʣʝʤʘʪʠʢʘ ʩʘʤʦʛʦ ʪʝʢʩʪʫ ʟʦʩʝʨʝʜʞʝʥʘ ʥʘ ʧʦʯʫʪʪʷʭ, 

ʪʘ ʧʩʠʭʦʣʦʛʽʾ ʚʽʜʥʦʩʠʥ, ʘʣʝ ʨʷʜ ʦʨʠʛʽʥʘʣʴʥʠʭ ʤʝʪʘʬʦʨ ʚʠʢʦʥʫʶʪʴ ʚʘʞʣʠʚʫ 

ʢʦʛʥʽʪʠʚʥʫ ʬʫʥʢʮʽʶ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʠʭ ʤʝʪʘʬʦʨ ʚʠʩʚʽʪʣʶʻʪʴʩʷ ʧʨʦʮʝʩ 

ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ ʧʨʦʪʘʛʦʥʽʩʪʦʤ ʩʚʦʛʦ ʞʠʪʪʷ  ̔ʮʽʥʥʦʩʪʝʡ. 
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Introduction  

National security today is about much more than armies and borders. It 

includes protecting a country's culture, information space, and shared identity. In this 

wider view, language is not just how we talk to one another ï it is a symbol of unity 

and a tool for stability. As noted by B. Anderson, language plays a central role in 

shaping imagined political communities and national cohesion [1]. State language 

policy, meaning the laws and systems that guide which languages are used where, 

plays a quiet but powerful role in keeping a society strong and secure [2, p. 15]. The 

aim of this article is to analyze state language policy as a component of national 

security and to identify its key functions and models. 

Methodology. This study used a qualitative approach based on two steps. First, 

we analyzed policy documents and academic literature to identify the key functions 

of language in governance and society. Second, we conducted a comparative analysis 

of three countries ï the United States, Ukraine, and Azerbaijan ï to examine how 

these functions are implemented in practice. The comparison focused on three 

criteria: the degree of formalization of language policy, the main security challenges 

influencing it, and the mechanisms of enforcement (legal or societal). 

Results and Discussion. The analysis shows that state language policy 

performs four main functions: 
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1. Integrative function. A common language promotes social cohesion 

and strengthens national unity. In the United States, despite the absence of an official 

federal language, English functions as a de facto a common language, spreading 

through economic activity, education, and social interaction rather than formal 

legislation [3]. 

2. Protective function. Language policy can serve as a tool to protect the 

national information space. In Ukraine, language regulation has intensified in 

response to external informational pressure, particularly after 2014. The adoption of 

the Law ñOn Ensuring the Functioning of Ukrainian as the State Languageò (2019) 

strengthened the role of Ukrainian in media and public life as a response to hybrid 

threats [4]. 

3. Communicative function. Effective governance requires clear and 

unified communication. Research shows that inconsistencies in language use within 

administrative and security structures may reduce efficiency, especially in crisis 

situations [5, p. 51]. 

4. Legitimizing function. Language policy reinforces statehood and 

national identity. In Azerbaijan, the Azerbaijani language is constitutionally protected 

and plays a central role in national identity formation, while recent studies highlight 

the growing influence of multilingual practices and English-medium instruction in 

higher education policy [6]. 

These functions are reflected in three different models. The United States 

demonstrates a flexible, market-driven approach, where language integration occurs 

naturally. Ukraine represents a security-oriented model, where language policy is 

shaped by external threats and legal regulation. Azerbaijan illustrates a state-building 

model, where language policy supports national consolidation and identity formation. 

Each model corresponds to specific historical and political conditions. 

Conclusions. State language policy is an essential component of national 

security. It reflects both internal and external challenges facing by a country. 

Effective language policy should balance the promotion of the state language with the 

protection of minority rights, as exclusion may generate social instability. 
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This article examines the use of lexicological similes in the literary works of 

Lord Byron, one of the leading figures of the Romantic era. Byronôs poetry is 

characterized by rich imagery, emotional intensity, and a highly expressive lexical 

system, where similes play a significant stylistic role. The study analyzes how Byron 

constructs comparisons using linguistic and semantic structures to enhance meaning, 

create vivid poetic images, and emphasize emotional depth. Particular attention is 

given to the lexical choices that form the basis of his similes, including nature-based 

imagery, mythological references, and emotional contrasts. The research shows that 

Byronôs similes are not only decorative elements but also essential tools for 

conveying psychological states and philosophical reflections. Through these lexical 

comparisons, Byron achieves a dynamic interaction between form and meaning, 

strengthening the expressive power of his poetry. The findings highlight the 

importance of lexicological analysis in understanding Romantic poetry and Byronôs 

unique stylistic individuality. 

Keywords: Lord Byron, lexicology, similes, Romantic poetry, stylistics, 

imagery, semantic analysis, poetic language, literary devices, English literature. 

 

Introduction  

Lexicological study of literary texts focuses on how word choice and semantic 

structures contribute to meaning creation. In Romantic literature, especially in the 
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works of Lord Byron, lexical richness and figurative language are essential 

components of artistic expression. Byronôs poetry is known for its emotional depth 

and stylistic complexity, where similes serve as a key expressive device. 

Lexicological Similes and Their Function 

Similes in Byronôs works are built through explicit comparisons using ñlikeò or 

ñas,ò connecting abstract emotions with concrete images. These lexical structures 

help the poet transform emotional experiences into vivid visual representations. For 

example, natural phenomena such as storms, oceans, and skies are frequently used to 

reflect inner turmoil. 

Semantic Features of Byronôs Similes 

Byronôs similes often rely on semantic contrast, where beauty is linked with 

decay or strength with vulnerability. This duality reflects Romantic ideology, 

emphasizing emotional conflict and individuality. Lexical choices are carefully 

selected to intensify meaning and create symbolic depth. 

Semantic Features of Byronôs Similes 

The similes in Lord Byronôs poetry are one of the most significant stylistic 

devices that contribute to the semantic richness of his works. From a semantic point 

of view, these similes are not simple comparisons but complex structures that carry 

emotional, symbolic, and conceptual meanings. They help to deepen the readerôs 

understanding of abstract ideas by connecting them with concrete and recognizable 

images. 

One of the main semantic features of Byronôs similes is emotional 

intensification. Byron frequently compares human emotions such as sorrow, passion, 

loneliness, and despair to powerful natural phenomena like storms, oceans, winds, 

and darkness. This technique transforms internal psychological states into external 

visual images, making emotions more tangible and impactful for the reader. 

Another important feature is semantic opposition and contrast. Byron often 

constructs similes based on contrasting concepts such as light and darkness, beauty 

and decay, or strength and fragility. These oppositions reflect the dual nature of 

human experience and are closely linked to Romantic ideology, which emphasizes 
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emotional conflict and complexity. 

Symbolic meaning is also a key semantic characteristic of Byronôs similes. 

Many of his comparisons go beyond literal interpretation and acquire deeper 

symbolic significance. For instance, natural elements often symbolize freedom, 

isolation, fate, or existential struggle. This symbolic layering expands the meaning of 

the text and allows multiple interpretations. 

Another feature is lexical-semantic precision. Byron carefully selects words 

within similes to ensure clarity and expressive power. His lexical choices are often 

vivid and concrete, which strengthens the visual and emotional impact of the 

comparison. This precision helps to maintain balance between imagery and meaning. 

Additionally, Byronôs similes demonstrate intertextual and cultural 

references, especially to mythology and historical events. These references enrich 

the semantic structure by connecting individual experience with universal themes. As 

a result, the reader perceives the text on both personal and philosophical levels. 

In conclusion, the semantic features of Byronôs similes include emotional 

intensification, contrast, symbolism, lexical precision, and intertextual depth. These 

elements work together to create a multi-layered poetic meaning and reinforce 

Byronôs distinctive Romantic style. 

Semantic Features of Byronôs Similes 

The similes used in the works of Lord Byron represent one of the most 

expressive stylistic devices of Romantic poetry. From a semantic perspective, 

Byronôs similes are characterized by depth of meaning, emotional intensity, and 

symbolic complexity. They are not merely decorative comparisons but function as 

powerful tools for conveying psychological states, philosophical ideas, and dramatic 

contrasts. 

One of the key semantic features of Byronôs similes is emotional 

amplification . He often compares human feelings such as sorrow, passion, or despair 

to natural phenomena like storms, oceans, or darkness. These comparisons intensify 

emotional expression and allow abstract feelings to become visually and sensorially 

concrete. For example, inner turmoil may be represented through violent natural 
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imagery, strengthening the readerôs emotional response. 

Another important feature is semantic contrast or opposition. Byron 

frequently constructs similes that juxtapose beauty and decay, light and darkness, or 

strength and vulnerability. This duality reflects the Romantic worldview, where 

conflicting emotions coexist within the human soul. Such contrasts deepen the 

interpretative layers of the text and create philosophical tension. 

A further characteristic is symbolic enrichment. Byronôs similes often extend 

beyond literal comparison and gain symbolic meaning. Elements of nature, 

mythology, and historical references are used to represent broader existential themes 

such as freedom, isolation, and mortality. This expands the semantic field of the text 

and adds intellectual depth. 

Additionally, Byronôs similes demonstrate lexical precision and vivid 

imagery. The choice of words is highly deliberate, ensuring that each comparison 

carries maximum expressive power. Concrete nouns and dynamic verbs are 

frequently used to create strong visual associations. This lexical richness enhances 

the clarity and impact of the poetic message. 

Intertextual and cultural references also play a significant role in the semantic 

structure of Byronôs similes. Mythological and historical allusions connect personal 

emotion with universal experience, making the comparisons more meaningful and 

culturally resonant. 

In conclusion, the semantic features of Byronôs similes are defined by 

emotional intensity, contrast, symbolism, lexical richness, and intertextual depth. 

These elements collectively contribute to the distinctive style of Byronôs poetry and 

reinforce his position as one of the central figures of Romantic literature. 

Stylistic and Emotional Impact 

The lexical construction of similes enhances the musicality and rhythm of 

Byronôs poetry. They also serve to strengthen emotional engagement, allowing 

readers to experience psychological intensity through imagery. 

The stylistic and emotional impact of Lord Byronôs similes is a defining feature 

of his poetic expression and plays a crucial role in shaping the readerôs interpretation 
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of his works. Byronôs use of similes goes beyond simple comparison; it functions as a 

stylistic mechanism that enhances imagery, intensifies emotion, and strengthens the 

overall aesthetic effect of his poetry. 

From a stylistic perspective, Byronôs similes contribute significantly to the 

vividness and expressiveness of his language. He frequently employs comparisons 

drawn from nature, mythology, and human experience to create striking visual 

images. These similes enrich the poetic text by adding layers of meaning and 

transforming abstract ideas into concrete, perceptible forms. As a result, the reader is 

able to visualize emotional and philosophical concepts more clearly, which increases 

the artistic value of the text. 

Another important stylistic effect is the enhancement of rhythm and musicality. 

Byronôs carefully chosen lexical elements within similes contribute to the flow and 

harmony of the poetic lines. The balance between comparison structures and 

descriptive language creates a dynamic rhythm that supports the emotional tone of 

the poem. 

Emotionally, Byronôs similes are highly impactful because they intensify the 

readerôs engagement with the text. By linking human emotions such as love, despair, 

freedom, and loneliness to powerful natural or symbolic images, Byron evokes strong 

emotional responses. For instance, feelings of inner conflict are often associated with 

storms, turbulent seas, or dark landscapes, which amplifies the emotional depth of the 

poem. 

Furthermore, Byronôs similes often create a sense of dramatic tension. The 

contrast between idealized beauty and harsh reality, or between hope and despair, 

generates emotional complexity. This tension reflects the Romantic emphasis on 

individual struggle and emotional intensity. 

In addition, Byronôs similes contribute to psychological depth. They reveal the 

inner world of the poetic persona, allowing readers to understand not only external 

events but also internal emotional states. This makes the poetry more intimate and 

reflective. 

In conclusion, the stylistic and emotional impact of Byronôs similes lies in their 
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ability to combine vivid imagery, rhythmic harmony, emotional intensity, and 

psychological depth. These features make his poetry powerful, expressive, and deeply 

engaging for the reader. 

Conclusion 

Lexicological similes in Byronôs poetry are fundamental to his stylistic 

identity. They function not merely as decorative elements but as meaningful 

linguistic tools that shape emotional and philosophical expression. 

Summary 

This article investigates the lexicological features of similes in the poetic works 

of Lord Byron, focusing on how lexical choices contribute to meaning construction 

and stylistic expression. Byronôs similes are examined as complex linguistic units 

where vocabulary selection, semantic relations, and figurative structures interact to 

create vivid poetic imagery. The study shows that Byron frequently employs nature-

based, emotional, and mythological lexical fields to form powerful comparisons that 

enhance both aesthetic and semantic depth. His similes often translate abstract 

emotions into concrete visual images, allowing readers to experience psychological 

states more intensely. The analysis also highlights the role of contrastive lexical pairs 

such as light and darkness, joy and despair, or strength and weakness, which reflect 

the duality of Romantic thought. Furthermore, Byronôs lexical creativity strengthens 

the expressive potential of his poetry and contributes to its emotional impact. Overall, 

lexicological similes in Byronôs works function as essential stylistic tools that shape 

meaning and enrich poetic discourse significantly. 
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Abstract 

This article explores the role of speech culture in shaping effective 

communication within professional and academic environments. Speech culture 

refers to the correct, clear, and context-appropriate use of language, including 

pronunciation, vocabulary choice, grammatical accuracy, and stylistic 

appropriateness. In both academic and professional settings, speech culture plays a 

fundamental role in ensuring mutual understanding, avoiding communication 

barriers, and enhancing credibility. The study highlights how speech culture 

contributes to the development of critical thinking, public speaking skills, and 

interpersonal interaction. It also examines common problems in speech behavior such 

as linguistic inaccuracies, informal language use in formal contexts, and lack of 

rhetorical competence. Furthermore, the article emphasizes the importance of speech 

culture in presentations, lectures, meetings, and scientific discussions. The findings 

show that individuals with strong speech culture skills are more successful in 

academic achievement and professional advancement. Overall, speech culture is a 

key factor in effective communication and intellectual development in modern 

society. 

Keywords: speech culture, communication skills, academic communication, 

professional language, linguistics, public speaking, language etiquette, discourse, 

rhetoric, language competence. 

 

Speech culture is an essential element of effective human communication that 

reflects an individualôs linguistic competence, social awareness, and intellectual 

development. It refers to the correct and appropriate use of language in accordance 
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with established norms, including grammar, vocabulary, pronunciation, stylistic 

accuracy, and communicative etiquette. In both professional and academic contexts, 

speech culture plays a decisive role in ensuring clarity, precision, and mutual 

understanding. 

In academic communication, speech culture is particularly important because it 

directly influences the quality of knowledge exchange. Students, lecturers, and 

researchers are expected to express their ideas in a logical, structured, and 

linguistically accurate manner. Academic environments such as lectures, seminars, 

conferences, and scientific discussions require formal language that avoids ambiguity 

and maintains objectivity. A strong speech culture allows individuals to present 

arguments coherently, support ideas with evidence, and engage in meaningful 

intellectual dialogue. Weaknesses in speech culture, such as incorrect grammar, 

informal expressions, or unclear articulation, often reduce the credibility of academic 

work and hinder effective communication. 

In professional communication, speech culture is equally significant. Modern 

workplaces demand high standards of verbal interaction, especially in fields such as 

education, law, business, medicine, and public administration. Employees are 

required to communicate clearly with colleagues, clients, and stakeholders. Proper 

speech culture enhances professionalism, builds trust, and contributes to positive 

workplace relationships. It also plays an important role in negotiations, presentations, 

meetings, and customer service, where clarity and persuasion are essential. 

One of the key components of speech culture is language etiquette. This 

includes the use of polite expressions, appropriate tone, and respect for the 

communicative context. Language etiquette ensures that communication remains 

respectful and socially acceptable. In professional settings, it helps maintain 

discipline and reduces the risk of misunderstandings or conflicts. 

Another important aspect is rhetorical competence, which refers to the ability 

to organize speech effectively and persuasively. Rhetorical skills allow individuals to 

structure their ideas logically, emphasize key points, and influence the audience. In 

academic presentations and professional speeches, rhetorical competence enhances 
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the impact of communication and improves audience engagement. 

Speech culture also includes lexical richness and stylistic appropriateness. The 

ability to choose precise and contextually suitable words improves the quality of 

communication. In academic writing and speaking, formal vocabulary and 

terminological accuracy are essential. In professional environments, clear and concise 

language is preferred to avoid confusion and increase efficiency. 

Despite its importance, speech culture faces several challenges in the modern 

era. The influence of digital communication, social media, and informal language 

usage has led to a decline in linguistic accuracy among some speakers. 

Abbreviations, slang, and grammatical errors often appear in both written and spoken 

communication. These issues negatively affect academic performance and 

professional image. 

Educational institutions play a crucial role in developing speech culture. 

Language courses, public speaking training, and communication-based activities help 

students improve their verbal skills. Reading academic texts, participating in 

discussions, and practicing presentations also contribute to the development of strong 

speech culture. Continuous learning and practice are necessary to maintain high 

standards of communication. 

In conclusion, speech culture is a fundamental factor in both academic and 

professional communication. It ensures clarity, accuracy, and effectiveness in the 

exchange of ideas. Individuals with a strong command of speech culture are more 

successful in academic achievement and professional development, as they are able 

to communicate confidently, respectfully, and persuasively in different contexts. 

Speech culture is an essential component of human communication that reflects 

the level of linguistic competence and social behavior of an individual. It includes the 

correct use of language norms, appropriate vocabulary selection, clear pronunciation, 

and the ability to adapt speech to different communicative situations. In professional 

and academic contexts, speech culture is not only a linguistic requirement but also a 

marker of intellectual and cultural development. 

In academic environments, speech culture plays a significant role in lectures, 
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seminars, conferences, and scientific discussions. Students and researchers are 

required to express their ideas clearly, logically, and coherently. Poor speech culture 

may lead to misunderstandings, misinterpretations, and reduced academic credibility. 

On the other hand, well-structured and linguistically accurate speech enhances the 

clarity of arguments and contributes to effective knowledge exchange. 

In professional communication, speech culture is equally important. Workplace 

environments demand formal and precise communication, especially in fields such as 

law, education, business, and public administration. Employees with strong speech 

culture skills are able to present ideas persuasively, participate effectively in 

meetings, and build strong professional relationships. Moreover, speech culture 

contributes to leadership qualities, as effective leaders must communicate clearly and 

confidently. 

One of the key aspects of speech culture is language etiquette, which involves 

polite and appropriate expression depending on the social context. This includes 

formal greetings, respectful tone, and avoidance of slang or inappropriate expressions 

in formal situations. Language etiquette ensures harmony and professionalism in 

communication. 

Another important element is rhetorical competence, which refers to the ability 

to structure speech logically and persuasively. In academic presentations and 

professional negotiations, rhetorical skills help individuals influence their audience 

and present arguments convincingly. This skill is particularly important in scientific 

discourse, where clarity and logical structure are essential. 

Despite its importance, many individuals face challenges in maintaining proper 

speech culture. These include the influence of informal digital communication, 

limited vocabulary, and lack of training in public speaking. In some cases, individuals 

tend to use colloquial language even in formal settings, which negatively affects their 

professional image. 

Educational institutions play a crucial role in developing speech culture. 

Courses in linguistics, communication studies, and public speaking help students 

improve their language skills. Regular practice, reading academic literature, and 
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participating in discussions also contribute to the development of speech culture. 

In conclusion, speech culture is a fundamental element of effective 

communication in both academic and professional environments. It enhances clarity, 

strengthens interpersonal relationships, and supports intellectual growth. Individuals 

who master speech culture are more likely to succeed in their academic and 

professional careers, as they can communicate their ideas clearly, respectfully, and 

persuasively. 

Summary 

Speech culture is a fundamental aspect of effective communication in both 

professional and academic environments. It involves the correct and appropriate use 

of language, including grammar, vocabulary, pronunciation, and stylistic accuracy. In 

academic settings, speech culture ensures clear expression of ideas, logical 

structuring of arguments, and effective exchange of knowledge during lectures, 

seminars, and scientific discussions. In professional contexts, it enhances workplace 

communication, supports cooperation, and contributes to successful interactions in 

meetings, presentations, and negotiations. 

A key element of speech culture is language etiquette, which promotes 

respectful and socially appropriate communication. Rhetorical competence also plays 

an important role by helping individuals organize their speech logically and 

persuasively. Additionally, lexical precision and stylistic appropriateness improve 

clarity and reduce misunderstandings. 

However, modern communication challenges such as informal digital language 

and slang negatively affect speech culture. Therefore, educational institutions play a 

crucial role in developing strong communication skills through training, practice, and 

continuous learning. Overall, speech culture is essential for achieving clarity, 

professionalism, and success in both academic and professional life. 
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Abstract: The study analyses the toponyms of the important Upper Bavarian 

cities of Munich, Ingolstadt and Rosenheim from an etymological and morphological 

perspective. The research investigates the historical development, lexical-semantic 

structure and morphological characteristics of these city names. The study also 

identifies the role of anthroponyms, religious factors, and medieval settlement 

processes in the formation of the toponyms. The Latinised and Hellenised forms that 

emerged during the Humanist period are analysed separately, and their impact on the 

main etymological structure is assessed. The analyses conducted demonstrate that the 

selected Upper Bavarian toponyms under study provide important information about 

Germanyôs linguistic history, settlement geography, and cultural development 

processes. 

Keywords: toponymics, etymology, anthroponym, Munich, Ingolstadt, 

Rosenheim. 

 

Introduction: Names, as one of the important components of the language 

system, play a significant role in reflecting historical, cultural, and social processes. 

In particular, toponomastics, the study of place names, as a complex field of science 

situated at the intersection of disciplines such as linguistics, history, and geography, 

investigates the formation, development, and functions of place names. Toponyms 

are not only means of identification, but also important linguistic units reflecting 

language layers belonging to different periods, settlement processes, and cultural 

influences [1, pp. 2-10]. 
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From this perspective, etymological and morphological analysis is considered 

one of the main methodological approaches in determining the original meaning, 

structure, and changes undergone by toponyms over time. In particular, the Upper 

Bavaria region, located in the south of Germany, with its rich historical background 

and linguistic characteristics, provides suitable material for toponymic research. 

Aim:  The main objective of this research is to examine the etymological and 

morphological characteristics of important city place names in Upper Bavaria, 

namely Munich, Ingolstadt, and Rosenheim. Within the framework of this research, 

the origins, historical development stages, lexical-semantic features, and structural 

composition of these place names have been analyzed. Furthermore, the role of 

anthroponyms, religious factors, and the classical tendencies of the Humanist period 

in the formation of these city names has been determined. 

Materials and Methods: The main materials used in this study were scholarly 

sources on German place names, particularly the works ñLexikon bayerischer 

Ortsnamenò and ñDeutsches Ortsnamenbuchò. In addition, the study included official 

statistical and electronic sources relating to the historical and demographic indicators 

of cities. 

Etymological, morphological, and comparative-historical methods were 

employed in the research process. Historical written forms of place names were 

compared, their lexical-semantic development was traced, and their morphological 

structures were analyzed. Simultaneously, the origins of place names were 

determined based on linguistic materials related to Old High German (AHG), Middle 

High German (MHG), Latin, and Greek. 

Results and Discussion: The analyses show that the important urban place 

names of Upper Bavaria were shaped under the influence of various historical and 

linguistic layers. In the place names studied, religious and cultural factors, 

anthroponyms, and medieval settlement processes played an important role. 

Analysis of the M¿nchen Toponym: Munich (Ger. M¿nchen) is the third 

largest independent city in Germany (Ger. kreisfreie Stadt) with a population of 

approximately 1.6 million people [3]. This city is both the administrative center of the 
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district bearing the same name, the main city of the Upper Bavaria (Oberbayern) 

region, and the capital of the federal state of Bavaria. Historical sources show that 

Munich was initially a small settlement, but later turned into an important urban 

center as a result of political and economic decisions. In 1158, the transfer of the 

market, mint, and customs bridge here by Heinrich der Lºwe (Henry the Lion) played 

an important role in the development of the city. From approximately 1240 onwards, 

during the rule of the Wittelsbach dynasty, Munich became a residence and capital 

city [1, p. 420]. 

Among the historical forms of the toponym, variants such as Munichen (1158), 

de Munichen (1170), and the Latin forms Monaco, Monachium, and Monacum are 

observed. In the 13th-14th centuries, the name is determined to have approached its 

modern form, M¿nchen [2]. 

From an etymological perspective, the M¿nchen toponym is accepted to have 

originated from the Middle High German (mhd. = Middle High German) word 

munich. This word is connected with the German word Mºnch, meaning ñmonk.ò 

The use of the toponym in plural form shows that it expresses the meaning ñthe place 

where monks are.ò Researchers assume that this name is related to several monks 

living in the area where the former Church of Saint James was located 

[2, pp. 234-238]. 

The Latin forms monachus (monk) and monachium (land belonging to a 

monastery, place inhabited by monks) also belong to the same semantic field 

[1, p. 420]. This fact shows that the M¿nchen toponym was formed within the 

framework of religious meaning in both German and Latin. 

Johannes Aventinus notes that the city of Munich was founded on monastic 

land, and the presence of a monk figure in the cityôs coat of arms is also related to 

this etymology [1, p. 420]. Thus, the symbolic elements of the city also confirm its 

etymological origin. 

As a result, the M¿nchen toponym is based on the plural form of the Middle 

High German word munich (ñmonkò) and originally expressed a religious settlement. 

This indicates that the foundation of the city was connected with a monastic 
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environment. 

Analysis of the Ingolstadt Toponym: Ingolstadt (Ger. Ingolstadt) is one of the 

important independent cities located in the Upper Bavaria region of Germany, with a 

population of approximately 140 thousand people [4]. In the early Middle Ages, the 

city functioned as a ducal court (Herzogshof), and the castle built in the 13th century 

strengthened its military importance. From the middle of the 20th century onwards, 

the development of the automobile industry in the city has been observed [2]. 

Among the historical forms of the toponym, variants such as Ingoldestat (806), 

Ingoldesstat (817-841), and Ingolstat (1187) exist. From the 15th century onwards, 

the modern form of Ingolstadt is observed to have stabilized. In later periods, 

Latinized and classicized forms such as Auripolis, Chrysopolis, Angilopolis, and 

Anglorum Urbs also emerged [2]. 

From a morphological perspective, the Ingolstadt toponym consists of two 

main components. The second part of the toponym, -stadt, in Old German (ahd. = Old 

High German), expresses the meanings ñplace,ò ñlocation,ò ñcity,ò and ñsettlement.ò 

The first component, Ingold/Ingolt, is explained as a personal name [1, p. 290]. 

Etymologically, Ingolstadt expresses the meaning ñthe city of a person named 

Ingoldò or ñthe settlement of Ingold.ò This structure corresponds to the widely 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ model in German toponomastics of ñpersonal name + component 

denoting city/settlement.ò 

During the Humanist period, alternative classical interpretations were given to 

the city name. By associating it with the Latin words angelus (angel), aurum (gold), 

and the Greek word chrysos (gold), forms such as Auripolis (golden city), 

Chrysopolis (golden city), and Angilopolis (city of angels) were created. However, 

these interpretations are considered to be the result of the classicizing tendencies of 

the Humanist period rather than being based on scientific-etymological foundations 

[1, p. 290]. 

Thus, the Ingolstadt toponym is an anthroponym-based toponym formed from 

the combination of the personal name Ingold and the component -stadt, which means 

ñsettlement, cityò in Old German. 
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Analysis of the Rosenheim Toponym: Rosenheim (Ger. Rosenheim) is one of 

the important independent cities located in the Upper Bavaria region, with a 

population of approximately 65 thousand people [5]. According to historical sources, 

the castle of the Counts of Wasserburg was initially located in this area, and in the 

13th century, this territory came under the rule of the Wittelsbach dynasty. In 1273, 

this settlement obtained market rights (Ger. Marktrecht) within the framework of 

medieval German city law. 

Among the historical forms of the toponym, variants such as Rosenhaemaer 

(approximately 1230), Rosinheim (1232), Rosenhaim (1241), and Rosenheim (1267) 

are recorded. In 1616, under the influence of Renaissance Humanism, the city's name 

was Hellenized in the form Rhodopolitanus [1, p. 533]. 

From a morphological perspective, the main component of the Rosenheim 

toponym is the element -heim (mhd.), which is widespread in German toponomastics. 

In Middle High German, this component expresses the meanings ñhouse,ò ñplace of 

residence,ò ñsettlement,ò and ñhomeland.ò The defining part of the toponym, the root 

Ros-, is assumed to be a personal name. Researchers note that this part may be 

connected with the personal names Roso (male name) or Rosa (female name) 

[1, p. 533]. 

From this perspective, the Rosenheim toponym expresses the meaning ñthe 

settlement of a person named Roso/Rosaò and belongs to the group of 

anthroponym-based toponyms. 

In alternative approaches, it is noted that the toponym is related to the Middle 

High German word r¹se (ñroseò) or the Greek component rhodo (ñroseò). The form 

Rhodopolitanus, used in 1616, is also connected with this interpretation and was 

understood in the meaning of ñcity of roses.ò However, this approach is not 

considered the main etymological explanation and is rather evaluated as a later 

classicized interpretation [2]. 

Thus, the Rosenheim toponym was formed from the combination of the 

component -heim, meaning ñsettlementò in Middle High German, and the probable 

personal name Roso/Rosa, and belongs to the group of anthroponym-based 
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toponyms. 

Conclusions: Etymological and morphological analyses show that the 

important city place names of Upper Bavaria are closely linked to historical, 

religious, and socio-cultural processes. Old German language layers and 

anthroponyms played a significant role in the formation of the place names Munich, 

Ingolstadt, and Rosenheim.  

While Munich has religious origins, Ingolstadt and Rosenheim primarily 

function as anthroponym-based place names. The Latinized and Hellenized forms 

that emerged during the Humanist period did not alter the main etymological 

structure; on the contrary, they acquired a classicizing character.  

Therefore, the place names examined can be considered onomastic units 

providing important information about Germany's linguistic history, settlement 

processes, and cultural development. 
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Abstract . The article addresses the issue of how a translator's gender affects 

the semantic transformation of literary texts through the deconstruction of gender 

stereotypes. This analysis examines the potential reasons for the alteration of 

gender-specific meanings through the Russian translations of two samples of English 

"women's writing," executed by a male and a female translator, respectively. The 

approach focuses on an intentional adaptation technique, solely motivated by 

ideological considerations. The relevance of the proposed topic is due to the 

necessity of studying the correspondences and differences in the interpretation of 

reality by the author of the original work and the translator. This enables the 

identification of "traces" from the linguistic personality of a speaker of a specific 

language, who, by utilizing the corresponding language, expresses their unique 

perspective on the surrounding reality. This position allows for the analysis of the 

problem of the relationship between language and the individual, which encompasses 

not only contemporary linguistics but also translation studies. The aim of the 

research is to study the prospects of investigating the gender aspect in the artistic 

translation of Charlotte Bront±'s novel "Jane Eyre." Achieving the goal of the work 

involves solving the following tasks: Å consideration of the issue of translation 

adequacy in the "modern" period; Å study of translation techniques in the period of 

the "new time"; Å description of the principles of translation activities of 

I. I. Vvedensky; Å determining the specifics of how the world view is represented in 

original and translated works, along with a preliminary comparative study of the 

gender component in the 20th century and its influence on the quality of the 
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translation of the aforementioned original text. The object of this study is the 

specificity of the translation of Charlotte Bront±'s novel "Jane Eyre" into Russian 

during the "modern" period. The subject of the study is a comparative analysis of the 

original and translated texts. The material of the study consists of the novel "Jane 

Eyre" by Charlotte Bront± (1848) and the translation "Jenny Eyre" by I. I. Vvedensky 

(1849). The scientific novelty of this work lies in the fact that the issue of the 

relationship between the original work and its counterpart, describing the same era, 

namely the 19th century, has not been sufficiently detailed. In addition, the study 

examines the dependence of the interpretation of the women's issue on the author's 

gender affiliation and worldview. The theoretical value of the research lies in its 

contribution to the development of linguoculturology, translation theory, and the 

history of the Russian literary language of the 19th century. This work's practical 

significance stems from the application of its results in lecture courses on 

linguoculture and translation theory. The research employed a comparative method, 

which identifies similarities and differences between the original work's author and 

the translator's descriptions of reality over the same time period. 

Keywords: theory and practice of translation, gender, translational 

transformations, original, translation, anthropocentrism, feminism. 

 

Introduction  

Russia and England have consistently had mutual interests, with a notable 

increase in Russian-English cultural relations observed in the latter half of the 19th 

century. The enthusiasm for all things English emerged as a significant aspect of 

Russia's cultural evolution throughout the late 1830s to early 1840s. However, 

literature functioned as a robust conduit between England and Russia. This cultural 

interchange across the specified countries facilitates a discourse on translation 

studies, allowing for an exploration of the language worldview of both the author and 

the translator, who originate from distinct national-culture contexts and historical 

periods. Consequently, this situation assists in determining the extent of 

anthropocentrism in translated works and its influence on translation appropriateness. 
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This condition presents a challenge in establishing the equivalence between the 

source and target texts, a resolution that is fundamental to contemporary translation 

studies. The examined study focuses on the characteristics of translating English 

literature into Russian during the 19th and 20th centuries, specifically analyzing the 

novel "Jane Eyre" by Charlotte Bront±. 

Note that despite its various scientific interpretations, the issue of the 

relationship between language and humans, which significantly influences the quality 

of translation, continues to be relevant. Thus, at the beginning of the 19th century, 

translation activities were characterized by literalism. This change is due to the 

arrival of Romanticism in Russian literature and the corresponding translation 

concept, which is based on preserving the features of the original work. However, 

this circumstance is not stable. The question of what the translation should be 

remains open. An example of doubts on this matter is one of the significant figures in 

the spiritual life of 19th-century Russia, V.A. Zhukovsky. A distinctive feature of his 

translations was that V.A. Zhukovsky maintained creative freedom in relation to the 

original during his translations. The poet employed a method known as 

"restructuring" when translating German ballads. V. A. Zhukovsky transfers the 

German setting in his ballads to Russian soil [1, p. 277]. Names and everyday 

realities are subject to change. Later, V.A. Zhukovsky's views on translation changed, 

and in his translations from the 1930sï40s, he sought to adhere to the original 

[2, p. 173ï188]. 

Each language has its own peculiarities and means of conveying a particular 

thought, according to V.G. Belinsky. The decisive condition for him was the 

preservation of the national uniqueness of the translated work. The second half of the 

19th century is characterized by the opposition of two literary movements: "pure art" 

and democratic "civic" literature [3, p. 36]. This circumstance also influenced the 

translation activities of the writers. Representatives of "pure art," A.A. Fet, 

A.N. Maikov, and L.A. Mey, as a rule, translated philosophical and intimate lyric 

poetry. Representatives of democratic "civic" literature, such as A.N. Plescheev, 

M.L. Mikhailov, and D.D. Minaev, translated works of socio-political content. These 
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literary movements influenced the choice of principles and criteria for translation. 

Thus, representatives of the first movement focused their attention on the formal 

uniqueness of the original, while the main aim of the representatives of the second 

movement was to convey the semantic aspect of the original [4, p. 74ï 75]. 

Presentation of the Main Material 

Translation practices in Russia and England in the 17th and 18th 

centuries  

Thus, Translational activity in Russia during the 18th century is characterized 

by the "russification" of foreign works, the translation mainly of works subordinated 

solely to state necessity, the reform for language simplification, and the developed 

formula of translational activity: "not word for word." The 19th century, unlike the 

18th century, is characterized by the preservation of the realities of foreign works. 

But the question of which translation is correct remains open. The existence of 

various points of view explains this position. For example, V. G. Belinsky was an 

opponent of literal translation. The decisive condition for him was the preservation of 

the national uniqueness of the translated work. A. A. Fet was an advocate of 

literalness. Therefore, his translations featured constructions and epithets uncommon 

in the Russian language, distorted stress patterns, and allowed grammatical 

inaccuracies. I. I. Vvedensky, unlike A. A. Fet, was an advocate of free translation. 

According to him, the translator must understand the writer they are translating. And 

then convey his ideas into his native language as if it were his own work [5, p. 20]. 

Therefore, the question of a good, adequate translation remains open. 

In England during the 18th and 19th centuries, the question of translation 

adequacy also remained open. Thus, Tytler wrote in his 1791 London publication, 

"Essay on the Principles of Translation," that a translation should fully convey the 

ideological content of the original, correspond to the original in style and manner, and 

possess all the ease of the original. For Tytler, possessing an impeccable command of 

the original work's language and a perfect understanding of the subject matter is 

crucial. 

The essay "On the Principles of Translation" also mentioned the translator's 



570 

right to freedom in relation to the original. But he must use it carefully to preserve the 

original's content and uniqueness. 

Additionally, there is a belief that translating something is impossible because 

the original loses its uniqueness during the process [6, p. 9ï10]. 

During the "modern era," England and Russia demonstrated a shared interest in 

social and cultural life. However, it was precisely literary connections that opened up 

opportunities for contacts between English and Russian cultures. 

The 18thï19th century translation tradition is mostly made up of changes to 

words, which can be broken down into transcription, transliteration, and calque, as 

well as changes to grammar and the way words are used in sentences. Syntactic 

transformations encompass compression, decompression, descriptive translation, and 

contextual substitution [7, p. 211; 8, ʨ. 202]. 

Jane Eyre translated by I.I. Vedensky, V.O. Stanevich and I.G. Gurova 

It is important to acknowledge that the translation shifts of the "new era" 

leading to the 20th century not only acquired a thoroughly articulated conceptual and 

terminological framework but also expanded in number. Consequently, various 

strategies such as differentiation of meanings, specification of meanings, 

generalization of meanings, semantic development, antonymic translation, holistic 

transformation, and compensation for losses throughout the translation process 

enhance lexical transformations. Generally, we integrate individual transformation 

strategies. This specifically pertains to the methods of differentiation and the 

determination of meanings.  

It is crucial to highlight that transformation processes are inherently creative; 

yet, if the outcome of equivalency attains an absolute value due to its optimality, it 

may be documented in the dictionary as an equivalent. Nonetheless, the instances of 

transformational translation documented in dictionaries seldom extend beyond 

phrases. This primarily pertains to the equivalent translation of phraseological units. 

Enhancing translation techniques improves translation quality [8, ʨ. 56; 9, ʨ. 33; 10, 

ʨ. 130]. 

The main principles of I.I. Vvedensky's translation activities are additions, 
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reductions, and russification of the work, which is created by incorporating Russian 

realities into the translated text, conveying colloquialisms, and enhancing 

expressiveness. An example of the implementation of these principles is Charles 

Dickens' novel "The Posthumous Papers of the Pickwick Club." (1837). 

I.I. Vvedensky published the translation in installments in the magazine 

"Otechestvennye Zapiski" in 1849ï1850, and later released it as a separate book [11]. 

I. Vvedensky, who was not a proponent of literal translation, explains the 

existence of these principles. I.I. Vvedensky set himself contradictory tasks: he aimed 

to convey the spirit of the translated works, recognizing the inextricable link between 

language knowledge and people's lives, while also striving to bring foreign literature 

closer to domestic literature. I.I. Vvedensky's inability to strike a balance between 

these tasks led him to create original texts and engage in co-authorship [12, p. 113]. 

 The modernization of the original work's era and the convergence of the 

author's and translator's worldviews are features of V.O. Stanevich's translation 

activities. Therefore, researchers often observe that her translated works lack 

archaisms, contain words and phrases from a different era, exhibit literalism, and 

employ words that stylistically contrast with the speech characteristics of the 

characters [13, p. 144]. 

It is important to note that by using literalism, V.O. Stanevich contradicts his 

own principles. Thus, in the article "Some Issues of Translation," which was 

published in the collection "The Art of Translation," the translator speaks out against 

the "trend that existed in the 1930s and 1940s... (20th century), which involved 

imposing foreign syntactic and lexical forms on the Russian language." The translator 

asserts that, in advocating for liberation from literal interpretation, they must not only 

envision the characters, time period, and background of the author's writing, but also 

sense the organic progression of their concepts and style [14, p. 48; 50; 52; 68]. 

The main principle of I. G. Gurova's translation activity is to preserve the spirit 

of the original work. To achieve this goal, the translator uses various linguistic means 

of stylization. 

In 1990, I. Gurova rectified the textual omissions in a translation of the novel 
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by V. Stanevich. We can classify this translation as transitional, as it took place 

before I. Gurova released the complete translation of the work. It was published in 

1990. This recent translation of Charlotte Bront±'s novel "Jane Eyre" is the most 

comprehensive version, devoid of deletions and abbreviations, with the original text 

rendered with the highest accuracy compared to all prior versions. The given 

translation conforms to contemporary translation theory, accurately reflecting the 

original work's content, the author's unique style, and perspective. However, the 

study of this issue requires further and more detailed examination. Only in this way 

can we provide a more or less objective cognitive objectification of the influence of 

the gender factor on the lexical-grammatical structure of the translation language text 

[13, p. 146ï148]. 

Results and discussion 

A "New Epoch" in Charlotte Bront±'s Jane Eyre 

The "new era" in Charlotte Bront±'s novel "Jane Eyre" lies in the modification 

of the patriarchal structure, which caused the emergence of feminism. The 

interpretation of feminism is provided through the description of its two main 

directions: 1) theory, a system of ideas based on the critical analysis of the privileged 

position of men and the subordinate position of women in society; 2) practice, which 

correlates with the movement, the "women's movement." This movement involves 

organized activities aimed at changing gender relations in a patriarchal society 

[15, p. 10].  

A parallel is drawn between the worldview in the original and translated works 

under study and the worldview in two national-cultural spaces: England and Russia 

during the "modern" period. 

In Charlotte Bront±'s novel "Jane Eyre," feminism should be understood as a 

specific theory and practice aimed at liberating women from male superiority, 

dependence, oppression, and prejudice. Here, it is necessary to make a small caveat: 

Jane's practice consists only of taking minor steps to assert her own identity, which is 

no different from that of a man; she outlines steps towards the realization of a 

women's liberation movement aimed at fundamentally changing the entire patriarchal 
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system. Moreover, Jane adheres to the established morality but approaches it 

selectively [16, p. 386]. Thus, in the novel by Charlotte Bront±, the dualism of female 

perception is described: on one hand, Jane believes that a woman's life organization is 

not limited to marriage. On the other hand, she does not completely reject marriage. 

Jane accepts marriage only as a union that recognizes the equality of both spouses, 

denying subject-object relationships that are socially unequal. Therefore, new values 

are emerging in the patriarchal world. 

In England and Russia in the mid-19th to early 20th centuries, suffragism 

(from the English word suffrage ð the right to vote) thrived, with the aim of granting 

women civil rights, which included participation in voting, as well as other rights 

already held by men (the right to education, property, etc.) [17, p. 2]. 

I. I. Vvedensky, on the one hand, expresses Jane's freedom, which she 

possesses in the original, but, on the other hand, restricts it, making her more 

dependent on certain social norms compared to the original. The fact that women in 

Russia during this period did not oppose men, thereby highlighting the gender issue 

less prominently than in England, partially explains this. However, the translator's 

views defy some widely recognized societal conventions. For example, despite the 

fact that civil marriages were legalized in Russia, I. Vvedensky expressed his 

disapproval on this matter, using a peculiar address that served the function of 

instructing women.  

In addition, I. Vvedensky did not translate the novel by Charlotte Bront± in 

some places but retold it. 

Thus, all the aforementioned points indicate a violation of the golden rule: the 

translator should be less present than the author. This situation, in turn, transforms the 

translator into a co-author. 

Conclusion 

In the conclusion, the main results of the conducted research are presented, and 

generalizing conclusions are drawn, namely: the translation of a literary text 

represents a speech-creative activity. We are discussing a subjective starting point 

that enables us to discern the contrast between the author's and the translator's 
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thoughts within a single statement. Thus, the translation represents a new message. 

The translator expresses a different opinion from the original author in this message. 

This situation may be due to the different attitudes of the author and the translator. 

Thus, the author's goal is to express themselves through their attitude toward reality. 

In turn, it is a priority for the translator to understand why the author expressed such 

an attitude towards the surrounding reality and to convey this. At the same time, it is 

important that the writer is correctly interpreted. To accomplish this task, the 

translator often relies on their own perception, filtering the actual content of the 

original through the prism of their own understanding and values. Therefore, the 

translator, to some extent, becomes another author. This circumstance allows us to 

speak of anthropocentrism in linguistics.  

The Russian educator, translator, and literary historian I. I. Vvedensky also 

found "traces" of the linguistic personality, which is a national-cultural prototype of a 

speaker of a particular language, in his translation of Charlotte Bronte's novel "Jane 

Eyre". Another point to consider is the ideology of I.I. Vvedensky, which fails to 

acknowledge the growth of the socio-cultural phenomenon of feminism. The 

traditional understanding of gender in the categories of masculinity and femininity 

may be the root of this problem. According to gender stereotypes of masculinity and 

femininity, the discursive environments of the recipients of the texts in the source and 

target languages are incongruent. This leads to a radical transformation of the 

semantic program of the translated work, with the aim of adapting it to the 

sociocultural and cognitive framework of the translator. 
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Abstract. This paper examines how visual communication design functions as 

a vehicle for cultural translation in global contexts. While translation studies have 

traditionally centred on verbal texts, designers operate as cultural mediators whose 

decisions on typography, colour, imagery, and layout carry meaning across linguistic 

and cultural boundaries. The study argues that design is not a culturally neutral 

language but a discursive practice rooted in the conventions of its originating 

community. Drawing on intersections between visual communication theory and 

translation studies, the paper analyses the strategies through which designers 

reconcile cultural specificity and global intelligibility. The findings indicate that 

successful global communication depends on layered cultural competence, the 

negotiation of identity through visual codes, and a methodologically rigorous 

adaptation process. Design, therefore, emerges as both a translator of culture and a 

producer of new cultural meaning. 

Keywords: visual communication design, cultural translation, cross-cultural 

adaptation, global communication, semiotics, cultural identity, visual rhetoric. 

 

1. Introduction  

Contemporary global communication operates in a landscape where messages 

cross cultural borders almost instantaneously, yet meaning rarely travels intact. 

Brands, institutions, and public bodies increasingly rely on visual communication 

design to address audiences whose languages, values, and aesthetic conventions 
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differ substantially from those of the message's origin. A familiar question from 

translation studies takes on a new dimension in this context: if words can be rendered 

from one culture into another, can the same be said of images, layouts, and 

typographic systems? This paper proposes that design, like translation, is an act of 

cultural mediation rather than a transparent transmission of content. The aim is to 

examine the conditions under which visual communication design can be said to 

translate culture, and to identify the strategies designers deploy when working for 

audiences that do not share their cultural reference system. 

2. Design as a Practice of Cultural Translation 

Translation theorists have long argued that moving meaning between 

languages cannot be reduced to lexical substitution. Katan and Taibi insist that 

translation, interpreting, and mediation are forms of cultural practice in which the 

mediator constantly negotiates frames of reference, contextual presuppositions, and 

identity positions of source and target communities [2, p. 14]. This view dismantles 

the older idea of translation as a purely linguistic operation and reframes it as a form 

of intercultural communication in which the translator is an active interpreter of 

culture rather than a neutral conduit. 

If translation is reconceived in this way, the boundary between verbal and 

visual translation becomes considerably more porous. Designers, like translators, 

encounter source materials laden with cultural meaning and must decide what to 

retain, what to adapt, and what to replace altogether. 

A logo created for a domestic market may carry connotations that are 

unintelligible or even offensive elsewhere; the designer who modifies it for a 

different region is performing an operation that closely resembles cultural mediation 

as a re-encoding of meaning that respects both fidelity to the original intent and the 

conventions of the receiving culture [2, p. 22]. Yudhanto and colleagues develop this 

view from the side of design itself, arguing that visual communication design must 

integrate cultural and communication approaches in order to function effectively, 

because every visual choice from colour palette to compositional rhythm is read 

through the cultural codes of the audience [1, p. 81]. 
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3. Cultural and Communication Approaches in Visual Design 

A closer look at design practice confirms that cultural translation operates at 

several levels at once. Yudhanto and colleagues identify communication and culture 

as the two interdependent pillars of effective visual design work, noting that a 

message constructed without attention to the audience's cultural background risks 

miscommunication regardless of its formal sophistication [1, p. 83]. The designer 

must analyse the cultural context of both originator and recipient, treating visual 

elements as semiotic signs whose meaning is conventional rather than natural. 

This semiotic understanding aligns with how Brisset, Gill, and Gannon 

describe the translator's task. They observe that translation involves searching for a 

native language a register and idiom that feels indigenous to the receiving culture 

rather than imported from outside [3, p. 291]. A poster, an interface, or a packaging 

system can be visually "translated" so that it appears to belong to the target culture, or 

it can retain markers of foreignness that signal its external origin. Brisset, Gill, and 

Gannon emphasise that translation always negotiates between domestication, which 

assimilates the source to the target, and foreignisation, which preserves the source's 

strangeness [3, p. 302]. Designers face an equivalent strategic decision when 

choosing between localising a typeface to match regional conventions and retaining a 

distinctive global identity. Yudhanto and colleagues add that the designer is not 

merely choosing between two poles but constructing a hybrid register in which 

culturally specific symbols are reinterpreted through forms accessible to a wider 

audience [1, p. 86]. 

4. Visual Identity and the Search for a Native Language 

The parallel between translation and design becomes especially clear when 

cultural identity is at stake. Brisset, Gill, and Gannon argue that translation is one of 

the principal sites through which collective identities are constructed and renewed, 

because the choice of how to render a foreign text always entails a position on what 

the receiving culture is and what it should become [3, p. 296]. Design carries the 

same weight. Visual systems produced for national institutions or diasporic 

communities frequently aim to articulate a distinctive identity in dialogue with global 
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aesthetic norms, and the designer must decide which visual elements to elevate as 

markers of authenticity and which to translate into a register legible to outsiders. 

Yudhanto and colleagues observe that successful community-oriented design 

strategies tend to draw on traditional motifs without freezing them, allowing the 

visual idiom to evolve while remaining recognisable as belonging to a particular 

culture [1, p. 87]. This dynamic resonates with the way communities at certain 

historical moments invest in translation as a means of building a national language 

capable of carrying both local meaning and universal aspirations [3, p. 310]. 

5. Methodological Implications: Adaptation and Validation 

If design is to be taken seriously as a form of cultural translation, it must accept 

the methodological rigour that translation studies have developed for cross-cultural 

work. Cruchinho and colleagues describe a structured process for translating and 

culturally adapting research instruments, emphasising that effective adaptation 

requires more than linguistic equivalence: it requires semantic, idiomatic, 

experiential, and conceptual equivalence between source and target versions 

[4, p. 2705]. Each criterion has a clear visual counterpart. A re-designed pictogram 

may preserve its denotative meaning while losing its idiomatic charge; an illustration 

may be conceptually equivalent yet experientially alien if it depicts scenarios outside 

the audience's everyday life [4, p. 2710]. Cruchinho and colleagues also emphasise 

the importance of validation through expert review and pretesting with members of 

the target community [4, p. 2718]. Translated designs benefit from analogous 

procedures, including cultural consultation, audience testing, and iterative refinement 

practices that treat the audience as a co-author of meaning, echoing the dialogic 

conception of translation advanced by Katan and Taibi [2, p. 31]. 

6. Conclusion 

The convergence of these perspectives suggests that the question posed in the 

title should be answered carefully rather than enthusiastically. Design can translate 

culture, but only when designers approach their work with the awareness and 

discipline that translation theorists have long demanded of verbal translators. This 

involves recognising that visual conventions are culturally specific rather than 
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universal, that strategies of domestication and foreignisation carry rhetorical and 

political implications, and that adaptation requires layered equivalence rather than 

surface modification. Such an approach reframes the designer as a cultural mediator 

whose decisions shape how meaning circulates across borders, with practical 

consequences for design education and professional practice. Future research could 

productively extend this conversation by developing empirical frameworks for 

evaluating visual translation, examining how digital interfaces translate cultural 

conventions, and exploring how artificial intelligence in design alters the dynamics of 

cross-cultural communication. The designer in a global era is, whether named as such 

or not, a translator of culture. 
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ʟʘʚʜʘʥʴ ʥʘ ʫʨʦʢʘʭ ʫʢʨʘʾʥʩʴʢʦʾ ʣʽʪʝʨʘʪʫʨʠ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʧʦʝʤ ʊʘʨʘʩʘ 

ʐʝʚʯʝʥʢʘ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʟʥʘʯʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʜʣʷ ʨʦʟʚʠʪʢʫ 

ʯʠʪʘʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ ʪʚʦʨʯʠʭ ʟʜʽʙʥʦʩʪʝʡ ʫʯʥʽʚ. 

ɺʠʟʥʘʯʝʥʦ ʦʩʥʦʚʥʽ ʚʠʜʠ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʟʘʚʜʘʥʴ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʘʢʪʠʚʽʟʘʮʽʾ 

ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʰʢʦʣʷʨʽʚ ʪʘ ʬʦʨʤʫʚʘʥʥʶ ʩʪʽʡʢʦʛʦ ʽʥʪʝʨʝʩʫ ʜʦ ʪʚʦʨʯʦʩʪʽ 

ʧʠʩʴʤʝʥʥʠʢʘ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʽʥʪʝʨʘʢʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʫʢʨʘʾʥʩʴʢʘ ʣʽʪʝʨʘʪʫʨʘ, ʧʦʝʤʘ, 

ʊʘʨʘʩ ʐʝʚʯʝʥʢʦ, ʤʝʪʦʜʠʢʘ ʥʘʚʯʘʥʥʷ, ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ, ʪʚʦʨʯʽ ʟʘʚʜʘʥʥʷ. 

 

ʉʫʯʘʩʥʘ ʩʠʩʪʝʤʘ ʦʩʚʽʪʠ ʦʨʽʻʥʪʫʻʪʴʩʷ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʧʝʪʝʥʪʥʦʾ 

ʦʩʦʙʠʩʪʦʩʪʽ, ʟʜʘʪʥʦʾ ʜʦ ʪʚʦʨʯʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ ʘʢʪʠʚʥʦʾ ʚʟʘʻʤʦʜʽʾ ʟ 

ʽʥʬʦʨʤʘʮʽʡʥʠʤ ʧʨʦʩʪʦʨʦʤ [2, ʩ. 48]. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ 

ʥʘʙʫʚʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ ʥʘ ʫʨʦʢʘʭ 

ʫʢʨʘʾʥʩʴʢʦʾ ʣʽʪʝʨʘʪʫʨʠ. ɺʠʚʯʝʥʥʷ ʣʽʨʠʯʥʠʭ ʪʘ ʣʽʨʦ-ʝʧʽʯʥʠʭ ʪʝʢʩʪʽʚ ʊʘʨʘʩʘ 

ʐʝʚʯʝʥʢʘ ʧʦʩʽʜʘʻ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʫ ʰʢʽʣʴʥʽʡ ʧʨʦʛʨʘʤʽ, ʦʩʢʽʣʴʢʠ ʪʚʦʨʯʽʩʪʴ ʤʠʪʮʷ 

ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʥʘʮʽʦʥʘʣʴʥʦʾ ʩʚʽʜʦʤʦʩʪʽ, ʤʦʨʘʣʴʥʠʭ ʮʽʥʥʦʩʪʝʡ ʪʘ 

ʝʩʪʝʪʠʯʥʠʭ ʩʤʘʢʽʚ ʫʯʥʽʚ. 

ɯʥʪʝʨʘʢʪʠʚʥʝ ʥʘʚʯʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʘʢʪʠʚʥʫ ʚʟʘʻʤʦʜʽʶ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. ʁʦʛʦ ʛʦʣʦʚʥʦʶ ʤʝʪʦʶ ʻ ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ, ʟʘ ʷʢʠʭ ʫʯʥʽ ʥʝ 
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ʣʠʰʝ ʩʧʨʠʡʤʘʶʪʴ ʽʥʬʦʨʤʘʮʽʶ, ʘ ʡ ʙʝʨʫʪʴ ʙʝʟʧʦʩʝʨʝʜʥʶ ʫʯʘʩʪʴ ʫ ʾʾ ʘʥʘʣʽʟʽ, 

ʦʙʛʦʚʦʨʝʥʥʽ ʪʘ ʧʨʘʢʪʠʯʥʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ [5, ʩ. 36]. ʇʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʧʦʝʤ 

ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ (çʂʘʪʝʨʠʥʘè, çʅʘʡʤʠʯʢʘè, çʉʦʥè, çɯ ʤʝʨʪʚʠʤ, ʽ ʞʠʚʠʤ...è) 

ʽʥʪʝʨʘʢʪʠʚʥʽ ʟʘʚʜʘʥʥʷ ʜʦʧʦʤʘʛʘʶʪʴ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ ʽʜʝʡʥʠʡ ʟʤʽʩʪ ʪʚʦʨʽʚ, 

ʭʫʜʦʞʥʽ ʦʙʨʘʟʠ ʪʘ ʘʚʪʦʨʩʴʢʫ ʧʦʟʠʮʽʶ. 

ʆʜʥʠʤ ʽʟ ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʭ ʚʠʜʽʚ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʟʘʚʜʘʥʴ ʻ ʨʦʙʦʪʘ ʚ ʛʨʫʧʘʭ 

[2, ʩ. 64]. ʋʯʥʽ ʤʦʞʫʪʴ ʘʥʘʣʽʟʫʚʘʪʠ ʦʢʨʝʤʽ ʝʧʽʟʦʜʠ ʧʦʝʤʠ, ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ 

ʧʝʨʩʦʥʘʞʽʚ ʘʙʦ ʜʦʩʣʽʜʞʫʚʘʪʠ ʩʠʤʚʦʣʽʢʫ ʪʚʦʨʫ. ʅʘʧʨʠʢʣʘʜ, ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ 

ʧʦʝʤʠ çʂʘʪʝʨʠʥʘè ʜʦʮʽʣʴʥʦ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʛʨʫʧʘʤ ʩʪʚʦʨʠʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ 

ʛʦʣʦʚʥʦʾ ʛʝʨʦʾʥʽ, ʚʠʟʥʘʯʠʪʠ ʩʪʘʚʣʝʥʥʷ ʘʚʪʦʨʘ ʜʦ ʧʝʨʩʦʥʘʞʽʚ ʪʘ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ 

ʩʦʮʽʘʣʴʥʽ, ʤʦʨʘʣʴʥʦ-ʝʪʠʯʥʽ ʧʨʦʙʣʝʤʠ, ʧʦʨʫʰʝʥʽ ʫ ʪʚʦʨʽ. 

ɽʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʻ ʪʘʢʦʞ ʨʦʣʴʦʚʘ ʛʨʘ [4, ʩ. 95]. ɺʦʥʘ ʜʦʟʚʦʣʷʻ ʫʯʥʷʤ 

ʛʣʠʙʰʝ ʟʘʥʫʨʠʪʠʩʷ ʚ ʭʫʜʦʞʥʽʡ ʩʚʽʪ ʪʚʦʨʫ ʪʘ ʟʨʦʟʫʤʽʪʠ ʤʦʪʠʚʠ ʧʦʚʝʜʽʥʢʠ 

ʧʝʨʩʦʥʘʞʽʚ. ʇʽʜ ʯʘʩ ʽʥʩʮʝʥʽʟʘʮʽʾ ʫʨʠʚʢʽʚ ʽʟ ʧʦʝʤ ʰʢʦʣʷʨʽ ʨʦʟʚʠʚʘʶʪʴ 

ʢʦʤʫʥʽʢʘʪʠʚʥʽ ʥʘʚʠʯʢʠ, ʝʤʦʮʽʡʥʠʡ ʽʥʪʝʣʝʢʪ ʪʘ ʪʚʦʨʯʝ ʤʠʩʣʝʥʥʷ [3, ʩ. 118]. 

ʅʘ ʫʨʦʢʘʭ ʣʽʪʝʨʘʪʫʨʠ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʠʩʢʫʩʽʡʥʽ ʟʘʚʜʘʥʥʷ 

[5, ʩ. 52]. ɿʦʢʨʝʤʘ, ʧʽʩʣʷ ʦʧʨʘʮʶʚʘʥʥʷ ʧʦʝʤʠ çʂʘʚʢʘʟè ʫʯʥʷʤ ʤʦʞʥʘ 

ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʦʙʛʦʚʦʨʠʪʠ ʧʨʦʙʣʝʤʠ ʩʚʦʙʦʜʠ, ʙʦʨʦʪʴʙʠ ʟʘ ʧʨʘʚʘ ʣʶʜʠʥʠ ʪʘ 

ʟʥʘʯʝʥʥʷ ʧʘʪʨʽʦʪʠʟʤʫ ʚ ʩʫʯʘʩʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ. ʊʘʢʽ ʚʠʜʠ ʨʦʙʦʪʠ ʩʧʨʠʷʶʪʴ 

ʬʦʨʤʫʚʘʥʥʶ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ ʚʤʽʥʥʶ ʘʨʛʫʤʝʥʪʦʚʘʥʦ ʚʠʩʣʦʚʣʶʚʘʪʠ 

ʚʣʘʩʥʫ ʜʫʤʢʫ. 

ʆʜʥʠʤ ʽʟ ʩʫʯʘʩʥʠʭ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ [4, ʩ. 121]. ʇʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʪʚʦʨʯʦʩʪʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ ʫʯʥʽ 

ʤʦʞʫʪʴ ʩʪʚʦʨʶʚʘʪʠ ʧʨʝʟʝʥʪʘʮʽʾ, ʽʥʪʝʨʘʢʪʠʚʥʽ ʧʣʘʢʘʪʠ, ʭʤʘʨʠ ʩʣʽʚ ʘʙʦ ʦʥʣʘʡʥ-

ʚʽʢʪʦʨʠʥʠ. ʊʘʢʽ ʟʘʚʜʘʥʥʷ ʧʽʜʚʠʱʫʶʪʴ ʤʦʪʠʚʘʮʽʶ ʜʦ ʥʘʚʯʘʥʥʷ ʪʘ ʨʦʙʣʷʪʴ 

ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʙʽʣʴʰ ʜʠʥʘʤʽʯʥʠʤ [5, ʩ. 67]. 

ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʩʣʽʜ ʧʨʠʜʽʣʷʪʠ ʪʚʦʨʯʠʤ ʟʘʚʜʘʥʥʷʤ [1, ʩ. 173]. ʋʯʥʷʤ 

ʤʦʞʥʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʥʘʧʠʩʘʪʠ ʣʠʩʪ ʛʝʨʦʻʚʽ ʧʦʝʤʠ, ʩʪʚʦʨʠʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʝ 

ʟʘʢʽʥʯʝʥʥʷ ʪʚʦʨʫ ʘʙʦ ʩʢʣʘʩʪʠ ʘʩʦʮʽʘʪʠʚʥʠʡ ʢʫʱ ʜʦ ʦʙʨʘʟʽʚ ʧʝʨʩʦʥʘʞʽʚ. ʊʘʢʽ 

ʚʧʨʘʚʠ ʨʦʟʚʠʚʘʶʪʴ ʫʷʚʫ, ʝʤʦʮʽʡʥʫ ʯʫʪʣʠʚʽʩʪʴ ʪʘ ʥʘʚʠʯʢʠ ʘʥʘʣʽʟʫ ʭʫʜʦʞʥʴʦʛʦ 
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ʪʝʢʩʪʫ. 

ɺʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʻ ʨʝʬʣʝʢʩʽʷ [2, ʩ. 101]. 

ʇʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʫʯʥʽ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʠʪʠ ʚʣʘʩʥʫ ʜʽʷʣʴʥʽʩʪʴ, 

ʚʠʟʥʘʯʠʪʠ ʪʨʫʜʥʦʱʽ ʪʘ ʩʬʦʨʤʫʣʶʚʘʪʠ ʚʠʩʥʦʚʢʠ ʱʦʜʦ ʟʤʽʩʪʫ ʪʚʦʨʫ. ʎʝ ʩʧʨʠʷʻ 

ʫʩʚʽʜʦʤʣʝʥʥʶ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʬʦʨʤʫʚʘʥʥʶ ʥʘʚʠʯʦʢ ʩʘʤʦʦʮʽʥʶʚʘʥʥʷ. 

ʆʪʞʝ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʟʘʚʜʘʥʴ ʥʘ ʫʨʦʢʘʭ ʚʠʚʯʝʥʥʷ ʧʦʝʤ 

ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʧʽʟʥʘʚʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʫʯʥʽʚ, ʨʦʟʚʠʪʢʫ 

ʪʚʦʨʯʠʭ ʟʜʽʙʥʦʩʪʝʡ ʪʘ ʬʦʨʤʫʚʘʥʥʶ ʯʠʪʘʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. ɯʥʪʝʨʘʢʪʠʚʥʽ 

ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʬʝʢʪʠʚʥʝ ʟʘʩʚʦʻʥʥʷ ʣʽʪʝʨʘʪʫʨʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ 

ʜʦʧʦʤʘʛʘʶʪʴ ʟʨʦʙʠʪʠ ʫʨʦʢʠ ʫʢʨʘʾʥʩʴʢʦʾ ʣʽʪʝʨʘʪʫʨʠ ʙʽʣʴʰ ʮʽʢʘʚʠʤʠ ʡ 

ʟʤʽʩʪʦʚʥʠʤʠ.  

ʂʨʽʤ ʪʦʛʦ, ʽʥʪʝʨʘʢʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʩʧʨʠʷʶʪʴ ʬʦʨʤʫʚʘʥʥʶ ʚ ʫʯʥʽʚ ʫʤʽʥʥʷ 

ʧʨʘʮʶʚʘʪʠ ʚ ʢʦʣʝʢʪʠʚʽ, ʚʠʩʣʦʚʣʶʚʘʪʠ ʚʣʘʩʥʫ ʜʫʤʢʫ ʪʘ ʘʨʛʫʤʝʥʪʦʚʘʥʦ 

ʚʽʜʩʪʦʶʚʘʪʠ ʩʚʦʶ ʧʦʟʠʮʽʶ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʚʦʨʯʠʭ ʽ ʜʠʩʢʫʩʽʡʥʠʭ ʟʘʚʜʘʥʴ ʧʽʜ ʯʘʩ 

ʚʠʚʯʝʥʥʷ ʧʦʝʤ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ ʜʦʧʦʤʘʛʘʻ ʥʝ ʣʠʰʝ ʛʣʠʙʰʝ ʦʩʤʠʩʣʠʪʠ 

ʭʫʜʦʞʥʽʡ ʟʤʽʩʪ ʪʚʦʨʽʚ, ʘ ʡ ʚʩʪʘʥʦʚʠʪʠ ʟʚôʷʟʦʢ ʤʽʞ ʣʽʪʝʨʘʪʫʨʦʶ ʪʘ ʩʫʯʘʩʥʠʤʠ 

ʩʫʩʧʽʣʴʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ. ʎʝ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʜʫʭʦʚʥʦ ʨʦʟʚʠʥʝʥʦʾ 

ʦʩʦʙʠʩʪʦʩʪʽ ʪʘ ʧʽʜʚʠʱʫʻ ʽʥʪʝʨʝʩ ʫʯʥʽʚ ʜʦ ʫʢʨʘʾʥʩʴʢʦʾ ʣʽʪʝʨʘʪʫʨʠ ʟʘʛʘʣʦʤ. 
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ʋɼʂ 81 

ɽɺʆʃʖʎɯʗ ʉɽʄɸʅʊʀʂʀ ʂʆʅʎɽʇʊʋ çɹɸʅʐɯè 

ɺ ɸʅɻʃʆʄʆɺʅʆʄʋ ɼʀʉʂʋʈʉɯ 

 

ɸʥʘʩʝʥʢʦ ʅʘʪʘʣʽʷ ʆʣʝʢʩʘʥʜʨʽʚʥʘ 

ʫʯʠʪʝʣʴ ɿɿʉʆ ʟ ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ 

 ʚʠʱʦʾ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʢʘʪʝʛʦʨʽʾ, 

ʫʯʠʪʝʣʴ-ʤʝʪʦʜʠʩʪ 

ɹʨʠʞʘʪʘ ʅʽʢʘ ʄʘʢʩʠʤʽʚʥʘ 

ʟʜʦʙʫʚʘʯʢʘ ʦʩʚʽʪʠ 

ʃʽʮʝʶ ̄ 2 ʇʦʢʨʦʚʩʴʢʦʾ ʤʽʩʴʢʦʾ ʨʘʜʠ 

ɼʦʥʝʮʴʢʦʾ ʦʙʣʘʩʪʽ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟʫʤʦʚʣʝʥʘ ʟʨʦʩʪʘʶʯʦʶ ʫʚʘʛʦʶ ʚʯʝʥʠʭ 

ʜʦ ʢʫʣʴʪʫʨʥʦʾ ʪʘ ʤʦʚʥʦʾ ʽʜʝʥʪʠʯʥʦʩʪʽ ʚ ʫʤʦʚʘʭ ʛʣʦʙʘʣʽʟʘʮʽʾ, ʘ ʪʘʢʦʞ 

ʥʝʦʙʭʽʜʥʽʩʪʶ ʟʨʦʟʫʤʽʪʠ ʬʫʥʢʮʽʶ ʪʨʘʜʠʮʽʡʥʠʭ ʝʪʥʦʢʫʣʴʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ 

ʩʫʯʘʩʥʦʤʫ ʜʠʩʢʫʨʩʽ. ʂʝʣʴʪʠʟʤʠ ʪʘ ʤʽʬʦʥʽʤʠ, ʟʘʧʦʟʠʯʝʥʽ ʟ ʢʝʣʴʪʩʴʢʦʛʦ 

ʬʦʣʴʢʣʦʨʫ ʪʘ ʤʽʬʦʣʦʛʽʾ, ʟʘʣʠʰʘʶʪʴʩʷ ʘʢʪʠʚʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʫʯʘʩʥʦʾ 

ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ, ʜʝ ʚʦʥʠ ʥʘʙʫʚʘʶʪʴ ʥʦʚʠʭ ʤʝʪʘʬʦʨʠʯʥʠʭ ʪʘ ʩʠʤʚʦʣʽʯʥʠʭ 

ʟʥʘʯʝʥʴ. ɰʭ ʰʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʜʢʨʝʩʣʶʻ ʚʘʞʣʠʚʽʩʪʴ ʚʠʚʯʝʥʥʷ ʝʚʦʣʶʮʽʾ ʾʭ 

ʟʥʘʯʝʥʴ. ʋʙʦʛʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ, ʩʧʝʮʽʘʣʴʥʦ ʧʨʠʩʚʷʯʝʥʠʭ ʮʴʦʤʫ ʧʠʪʘʥʥʶ, ʱʝ 

ʙʽʣʴʰʝ ʧʽʜʢʨʝʩʣʶʻ ʥʘʫʢʦʚʫ ʥʦʚʠʟʥʫ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ.  

ʂʣʶʯʦʚʽ ʧʦʥʷʪʪʷ: ʘʣʶʟʽʷ, ʘʥʪʦʥʦʤʘʟʽʷ, ʢʝʣʴʪʠʟʤ, ʤʝʪʘʬʦʨʘ, ʤʽʬʦʥʽʤ. 

 

ɸʚʪʦʨʢʘ ʩʪʘʪʪʽ ñThe Bansheeò ʃ. ʇʘʨʘʱʘʢʽ ʩʪʚʝʨʜʞʫʻ, ʱʦ ʥʝʙʘʛʘʪʦ ʽʩʪʦʪ ʟ 

ʢʝʣʴʪʩʴʢʦʾ ʤʽʬʦʣʦʛʽʾ ʟʘʡʤʘʶʪʴ ʪʘʢʝ ʟʥʘʯʥʝ ʤʽʩʮʝ ʚ ʢʦʣʝʢʪʠʚʥʽʡ ʫʷʚʽ ʧʨʦ ʤʽʬʠ ʪʘ 

ʬʦʣʴʢʣʦʨ, ʷʢ ʙʘʥʰʽ. ɿʛʘʜʫʚʘʥʥʷ ʧʨʦ ʮʶ ʽʩʪʦʪʫ ʽʩʥʫʶʪʴ ʷʢ ʫ ʰʦʪʣʘʥʜʩʴʢʦʤʫ, ʪʘʢ 

ʽ ʚ ʽʨʣʘʥʜʩʴʢʦʤʫ ʝʧʦʩʽ. ʎʝ ʥʝ ʜʠʚʥʦ, ʘʜʞʝ ʯʘʩʪʠʥʘ ʢʝʣʴʪʽʚ ʟ ʪʝʨʠʪʦʨʽʾ ʦʩʪʨʦʚʫ 

ɯʨʣʘʥʜʽʷ ʤʽʛʨʫʚʘʣʠ ʜʦ ʐʦʪʣʘʥʜʽʾ. ɸʥʘʣʦʛʽʯʥʠʡ ʧʝʨʩʦʥʘʞ ʟʛʘʜʫʻʪʴʩʷ ʪʘʢʦʞ ʫ 

ʚʘʣʣʽʡʩʴʢʽʡ ʤʽʬʦʣʦʛʽʾ ï ʞʽʥʢʘ, ʯʠʡ ʢʨʠʢ ʪʘ ʛʦʣʦʩʽʥʥʷ ʚʽʱʫʶʪʴ ʩʤʝʨʪʴ. 

ɹʘʥʰʽ, ʷʢ ʧʝʨʩʦʥʘʞ ʢʝʣʴʪʩʴʢʠʭ ʤʽʬʽʚ, ʟʛʘʜʫʻʪʴʩʷ ʤʘʡʞʝ ʚʩʽʤʘ ʥʘʫʢʦʚʮʷʤʠ, 

ʱʦ ʜʦʩʣʽʜʞʫʚʘʣʠ ʪʝʤʫ ʢʝʣʴʪʠʟʤʽʚ. ʋ ʜʞʝʨʝʣʘʭ ʦʧʠʩ ʙʘʥʰʽ ʯʘʩʪʦ ʚʘʨʽʶʻʪʴʩʷ: ʾʾ 
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ʟʦʙʨʘʞʫʶʪʴ ʷʢ ʤʦʣʦʜʫ ʞʽʥʢʫ ʟ ʜʦʚʛʠʤ ʩʚʽʪʣʠʤ ʚʦʣʦʩʩʷʤ ʪʘ ʙʣʽʜʦʶ ʰʢʽʨʦʶ; ʷʢ 

ʞʽʥʢʫ ʟ ʯʦʨʥʠʤ ʘʙʦ ʷʩʢʨʘʚʦ-ʨʫʜʠʤ ʚʦʣʦʩʩʷʤ; ʷʢ ʩʪʘʨʫ ʚʽʜʴʤʫ ʟ ʩʠʚʠʤ ʚʦʣʦʩʩʷʤ 

ʘʙʦ ʥʘʚʽʪʴ ʷʢ ʙʝʟʛʦʣʦʚʫ ʞʽʥʢʫ. ʆʧʠʩ ʾʾ ʦʜʷʛʫ ʪʘʢʦʞ ʻ ʩʫʧʝʨʝʯʣʠʚʠʤ. ɭʜʠʥʦʶ 

ʥʝʟʤʽʥʥʦʶ ʨʠʩʦʶ ʚ ʫʩʽʭ ʟʦʙʨʘʞʝʥʥʷʭ ʟʘʣʠʰʘʶʪʴʩʷ ʾʾ ʯʝʨʚʦʥʽ ʪʘ ʟʘʧʫʭʣʽ ʦʯʽ [1].  

ʂʨʠʢ ʙʘʥʰʽ ʦʧʠʩʫʻʪʴʩʷ ʷʢ ʤʦʪʦʨʦʰʥʠʡ, ʧʨʦʥʠʟʣʠʚʠʡ, ʞʘʭʣʠʚʠʡ, 

ʛʦʣʦʩʥʠʡ. ʆʜʥʘʢ ʩʪʘʚʣʝʥʥʷ ʜʦ ʮʴʦʛʦ ʧʝʨʩʦʥʘʞʫ ʪʘ ʨʦʟʫʤʽʥʥʷ ʡʦʛʦ ʨʦʣʽ ʩʫʪʪʻʚʦ 

ʚʘʨʽʶʻʪʴʩʷ ʚ ʨʽʟʥʠʭ ʥʘʨʦʜʥʠʭ ʪʨʘʜʠʮʽʷʭ. ɯʨʣʘʥʜʮʽ ʩʪʚʝʨʜʞʫʚʘʣʠ, ʱʦ ʣʠʰʝ 

ʯʠʩʪʦʢʨʦʚʥʽ ʧʨʝʜʩʪʘʚʥʠʢʠ ʮʽʻʾ ʥʘʮʽʾ ʟʜʘʪʥʽ ʧʦʯʫʪʠ ʢʨʠʢ ʙʘʥʰʽ, ʽʥʰʽ ʚʚʘʞʘʣʠ, ʱʦ 

ʢʨʠʢ ʯʫʻ ʣʠʰʝ ʣʶʜʠʥʘ, ʷʢʘ ʥʝʟʘʙʘʨʦʤ ʧʦʤʨʝ. ɯʩʥʫʻ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʙʘʥʰʽ ï ʮʝ 

ʧʨʠʚʽʜ ʞʽʥʢʠ, ʷʢʫ ʟʨʘʜʠʣʠ ʡ ʚʙʠʣʠ ʧʨʝʜʩʪʘʚʥʠʢʠ ʧʝʚʥʦʾ ʨʦʜʠʥʠ. ʊʦʜʽ ʾʾ 

ʛʦʣʦʩʽʥʥʷ ʻ ʩʚʦʻʨʽʜʥʦʶ ʧʦʤʩʪʦʶ ʪʘ ʩʧʦʚʽʱʝʥʥʷʤ ʧʨʦ ʰʚʠʜʢʫ ʩʤʝʨʪʴ ʯʣʝʥʽʚ ʮʽʻʾ 

ʨʦʜʠʥʠ. ʅʘ ʜʫʤʢʫ ʽʥʰʠʭ, ʫ ʢʦʞʥʦʾ ʨʦʜʠʥʠ ʙʫʣʘ ʩʚʦʷ ʙʘʥʰʽ ʪʘ ʾʾ ʛʦʣʦʩʽʥʥʷ ʙʫʣʦ 

ʥʝ ʧʦʤʩʪʦʶ, ʘ ʧʦʧʝʨʝʜʞʝʥʥʷʤ ʧʨʦ ʙʽʜʫ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʥʘʷʚʥʽʩʪʴ ʨʽʟʥʠʭ 

ʜʝʪʘʣʝʡ ʦʧʠʩʫ ʪʘ ʩʪʘʚʣʝʥʥʷ ʥʘʨʦʜʽʚ ʜʦ ʮʽʻʾ ʽʩʪʦʪʠ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʫ 

ʢʦʣʝʢʪʠʚʥʽʡ ʫʷʚʽ ʙʘʥʰʽ ï ʮʝ ʧʨʦʚʽʩʥʠʢ ʩʤʝʨʪʽ.  

ʑʦʜʦ ʧʦʭʦʜʞʝʥʥʷ ʪʝʨʤʽʥʫ banshee, ʟʘ ʜʘʥʠʤʠ ʦʥʣʘʡʥ ɽʪʠʤʦʣʦʛʽʯʥʦʛʦ 

ʩʣʦʚʥʠʢʘ ʘʥʛʣʽʡʩʴʢʦʾ, ʧʝʨʰʝ ʟʛʘʜʫʚʘʥʥʷ ʚ ʧʠʩʴʤʦʚʠʭ ʜʞʝʨʝʣʘʭ ʜʘʪʫʻʪʴʩʷ 

1771 ʨʦʢʦʤ ʟ ʬʦʥʝʪʠʯʥʦʾ ʪʨʘʥʩʢʨʠʧʮʽʾ ʟ ʽʨʣʘʥʜʩʴʢʦʾ ʤʦʚʠ ʚ ʨʦʙʦʪʘʭ ʊʦʤʘʩʘ 

ʇʝʥʥʘʥʪʘ (ʧʠʩʴʤʝʥʥʠʢʘ ʪʘ ʤʘʥʜʨʽʚʥʠʢʘ). Bean sidhe ʫ ʟʥʘʯʝʥʥʽ çʞʽʥʢʘ-ʝʣʴʬè, ʜʝ 

bean ʦʟʥʘʯʘʣʦ çʞʥ̔ʢʘè (ʟ ʧʨʘʽʥʜʦʻʚʨʦʧʝʡʩʴʢʦʛʦ ʢʦʨʝʥʷ gwen ï çʞʽʥʢʘè), ʘ 

ʽʨʣʘʥʜʩʴʢʝ sidhe (ʛʝʣʴʩʴʢʦʶ sith) ï ʬʝʷ, ʘʙʦ sid ï çʧʘʛʦʨʙ ʬʝʡè. ʉʣʦʚʦ sidh, ʫ 

ʩʚʦʶ ʯʝʨʛʫ, ʟʛʘʜʫʻʪʴʩʷ ʫ 1899 ʨʦʮʽ ʚʞʝ ʫ ʟʥʘʯʝʥʥʽ çʣʶʜʠ ʟ ʧʘʛʦʨʙʫ ʬʝʡè, ̫ʢ 

ʜʨʫʛʠʡ ʝʣʝʤʝʥʪ ʩʣʦʚʘ çʙʘʥʰʽè [2]. 

ʉʘʡʪ Wikipedia ʥʘʜʘʻ ʥʘʩʪʫʧʥʫ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʧʦʭʦʜʞʝʥʥʷ ʪʝʨʤʽʥʫ 

banshee: ʩʫʯʘʩʥʝ ʽʨʣʘʥʜʩʴʢʝ bean si ʚʽʜ ʜʘʚʥʴʦʽʨʣʘʥʜʩʴʢʦʛʦ ben side, ʱʦ 

ʦʟʥʘʯʘʣʦ çʬʝè̫, çʞʽʥʢʘ ʟ ʧʘʛʦʨʙʫ ʬʝʡè. ɸʚʪʦʨʠ ʩʪʘʪʪʽ ʪʘʢʦʞ ʟʘʟʥʘʯʘʶʪʴ, ʱʦ ʽʤô̫  

çɹʘʥʰʽè ʧʦʚô̫ ʟʘʥʝ ʟ ʤʽʬʦʣʦʛʽʯʥʦ ʚʘʞʣʠʚʠʤʠ ʢʫʨʛʘʥʘʤʠ ʘʙʦ çʧʘʛʦʨʙʘʤʠè, ɦʦ 

ʨʦʟʢʠʜʘʥʽ ʧʦ ʽʨʣʘʥʜʩʴʢʽʡ ʩʽʣʴʩʴʢʽʡ ʤʽʩʮʝʚʦʩʪʽ, ʷʢʽ ʚ ʜʘʚʥʴʦʽʨʣʘʥʜʩʴʢʽʡ ʤʦʚʽ 

ʥʘʟʠʚʘʶʪʴʩʷ s²de (ʦʜʥʠʥʘ ï s²d). ʇʦʩʠʣʘʶʯʠʩʴ ʥʘ ʜʞʝʨʝʣʘ ʰʦʪʣʘʥʜʩʴʢʦʛʦ ʪʘ 

ʽʨʣʘʥʜʩʴʢʦʛʦ ʬʦʣʴʢʣʦʨʫ, ʚʦʥʠ ʪʘʢʦʞ ʚʠʟʥʘʯʘʶʪʴ ʙʘʥʰʽ ʷʢ ʞʽʥʢʫ, ʱʦ ʥʘʣʝʞʠʪʴ 
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ʜʦ ʦʩʦʙʣʠʚʦʛʦ ʨʽʟʥʦʚʠʜʫ ʬʝʡ ʪʘ ʩʧʦʚʽʱʘʻ ʧʨʦ ʩʤʝʨʪʴ [3].  

ʋ ʩʣʦʚʥʠʢʫ Cambridge Dictionary ʥʘʜʘʻʪʴʩʷ ʥʘʩʪʫʧʥʝ ʚʠʟʥʘʯʝʥʥʷ ʣʝʢʩʝʤʠ 

banshee: çʞʽʥʦʯʠʡ ʜʫʭ ʫ ʪʨʘʜʠʮʽʡʥʠʭ ʽʨʣʘʥʜʩʴʢʠʭ ʦʧʦʚʽʜʷʭ, ʯʠʡ ʧʣʘʯ ʩʧʦʚʽʱʘʻ 

ʧʨʦ ʪʝ, ʱʦ ʭʪʦʩʴ ʽʟ ʯʣʝʥʽʚ ʪʚʦʻʾ ʨʦʜʠʥʠ ʩʢʦʨʦ ʧʦʤʨʝè. ɼʣʷ ʦʧʠʩʫ ʛʦʣʦʩʽʥʥʷ 

ʙʘʥʰʽ ʥʘʚʦʜʷʪʴ ʮʠʪʘʪʫ ʟ Encyclopedia Britanica: çʟʣʠʚʘʶʪʴʩʷ ʢʨʠʢʠ ʜʠʢʠʭ ʛʫʩʝʡ, 

ʨʠʜʘʥʥʷ ʜʠʪʠʥʠ ʪʘ ʚʦʚʯʝ ʚʠʪʪʷè [4]. 

ɿʘ ʜʘʥʠʤʠ ʩʣʦʚʥʠʢʫ ʩʘʡʪʫ Encyclopedia Britanica, ʙʘʥʰʽ ʫʷʚʣʷʻ ʩʦʙʦʶ 

çʥʘʜʧʨʠʨʦʜʥʫ ʽʩʪʦʪʫ ʚ ʽʨʣʘʥʜʩʴʢʦʤʫ ʪʘ ʽʥʰʦʤʫ ʢʝʣʴʪʩʴʢʦʤʫ ʬʦʣʴʢʣʦʨʽ, ʯʠʡ 

ʞʘʣʦʙʥʠʡ keening (ʛʦʣʦʩʽʥʥʷ, ʢʨʠʢ ʘʙʦ ʩʪʦʛʽʥ ʫʥʦʯʽ) ʚʚʘʞʘʚʩʷ ʧʨʦʚʽʩʥʠʢʦʤ 

ʩʤʝʨʪʽ ʯʣʝʥʘ ʨʦʜʠʥʠ ʪʦʛʦ, ʭʪʦ ʧʦʯʫʚ ʮʝʡ ʜʫʭè. ʅʘ ʮʴʦʤʫ ʨʝʩʫʨʩʽ ʪʘʢʦʞ 

ʩʪʚʝʨʜʞʫʻʪʴʩʷ, ʱʦ ʰʦʪʣʘʥʜʩʴʢʠʡ ʧʠʩʴʤʝʥʥʠʢ ʩʝʨ ɺʘʣʴʪʝʨ ʉʢʦʪʪ ʟʛʘʜʫʚʘʚ ʧʨʦ 

ʚʽʨʫ ʚ ʩʚʦʻʨʽʜʥʫ ʙʘʥʰʽ ʘʙʦ ʜʦʤʘʰʥʴʦʛʦ ʜʫʭʘ, ʱʦ ʟô̫ ʚʣʷʚʩʷ ʚ ʜʝʷʢʠʭ ʛʽʨʩʴʢʠʭ 

(ʛʝʣʴʩʴʢʠʭ) ʨʦʜʠʥʘʭ (ʫ ʧʨʘʮʽ "ʃʠʩʪʠ ʧʨʦ ʜʝʤʦʥʦʣʦʛʽʶ ʪʘ ʚʽʜʴʦʤʩʪʚʦ", 1830 ʨʽʢ). 

ɼʦ ʨʝʯʽ, ʫ ʰʦʪʣʘʥʜʩʴʢʠʭ ʣʝʛʝʥʜʘʭ ʧʝʨʩʦʥʘʞ ʙʘʥʰʽ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ 

ʽʨʣʘʥʜʩʴʢʦʛʦ ʘʥʘʣʦʛʫ. ʐʦʪʣʘʥʜʩʴʢʘ Bean-Nighe (ʟ ʰʦʪʣʘʥʜʩʴʢʦʾ ʛʝʣʴʩʴʢʦʾ ï 

çʧʨʘʯʢʘè ʘʙʦ çʞʽʥʢʘ, ʱʦ ʧʝʨʝ ʙʽʣʠʟʥʫè), ʷʢʫ ʯʘʩʪʦ ʥʘʟʠʚʘʶʪʴ a Washing Woman 

ʘʙʦ a Washer at the Ford ï çʧʨʘʯʢʘè ʘʙʦ çʧʨʘʯʢʘ ʥʘ ʙʨʦʜʽè, ʟʘʟʚʠʯʘʡ ʟ'ʷʚʣʷʻʪʴʩʷ 

ʙʽʣʷ ʙʝʟʣʶʜʥʠʭ ʚʦʜʦʡʤ ï ʩʪʨʫʤʢʽʚ, ʩʪʘʚʢʽʚ, ʜʝ ʧʝʨʝ ʟʘʢʨʠʚʘʚʣʝʥʠʡ ʦʜʷʛ ʪʠʭ, ʭʪʦ 

ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ ʩʤʝʨʪʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʾʾ ʨʦʣʴ ʫ ʬʦʣʴʢʣʦʨʽ ʻ ʘʤʙʽʚʘʣʝʥʪʥʦʶ: 

ʚʦʥʘ ʚʠʩʪʫʧʘʻ ʷʢ ʧʨʦʚʽʩʥʠʮʷ ʥʝʤʠʥʫʯʦʾ ʩʤʝʨʪʽ, ʪʘʢ ʽ ʷʢ ʚʽʩʥʠʮʷ ʟ ʧʦʪʦʡʙʽʯʥʦʛʦ 

ʩʚʽʪʫ.  

ɺʘʣʣʽʡʩʴʢʠʡ ʘʥʘʣʦʛ ï gwrach y Rhibyn (çʚʽʜʴʤʘ ʟ ʈʠʙʽʥè) ï ʟʘ ʣʝʛʝʥʜʦʶ, 

ʥʘʚʽʜʫʚʘʣʘ ʣʠʰʝ ʨʦʜʠʥʠ ʩʪʘʨʦʚʠʥʥʦʛʦ ʚʘʣʣʽʡʩʴʢʦʛʦ ʨʦʜʫ. ɿʘ ʜʘʥʠʤʠ ʽʥʰʠʭ 

ʜʞʝʨʝʣ, Cyhyraeth (ʚʘʣʣʽʡʩʴʢʠʡ ʘʥʘʣʦʛ ʙʘʥʰʽ) ʦʧʠʩʫʻʪʴʩʷ ʷʢ ʞʘʭʣʠʚʘ ʞʽʥʢʘ, ʱʦ 

ʛʦʣʦʩʥʦ ʨʠʜʘʻ, ʟ ʚʠʩʥʘʞʝʥʠʤ ʦʙʣʠʯʯʷʤ ʽ ʯʦʨʥʠʤʠ ʟʫʙʘʤʠ, ʯʠʻ ʛʦʣʦʩʽʥʥʷ 

ʩʧʦʚʽʱʘʻ ʧʨʦ ʥʘʙʣʠʞʝʥʥʷ ʩʤʝʨʪʽ. ʎʝʡ ʤʦʪʦʨʦʰʥʠʡ ʢʨʠʢ ʢʣʘʩʠʬʽʢʫʻʪʴʩʷ ʷʢ 

ʩʫʤʥʠʡ ʟʚʫʢ, ʷʢʠʡ ʯʫʶʪʴ ʧʝʨʝʜ ʩʤʝʨʪʶ ʙʘʛʘʪʴʦʭ ʽ ʷʢʠʡ, ʥʘʡʽʤʦʚʽʨʥʽʰʝ, ʤʦʞʥʘ 

ʧʦʯʫʪʠ ʧʝʨʝʜ ʥʝʛʦʜʦʶ [5]. 

ʋ ʩʣʦʚʥʠʢʫ ʩʘʡʪʫ merriam-webster.com banshee ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ çʞʽʥʦʯʠʡ 

ʜʫʭ ʫ ʛʝʣʴʩʴʢʦʤʫ ʬʦʣʴʢʣʦʨʽ, ʯʠʷ ʧʦʷʚʘ ʘʙʦ ʛʦʣʦʩʽʥʥʷ ʧʦʧʝʨʝʜʞʘʻ ʨʦʜʠʥʫ ʧʨʦ ʪʝ, 
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ʱʦ ʭʪʦʩʴ ʽʟ ʥʠʭ ʥʝʚʜʦʚʟʽ ʧʦʤʨʝè [6]. 

ʅʦʩʽʾ ʽʨʣʘʥʜʩʴʢʦʾ ʥʘ ʬʦʨʫʤʽ ʩʘʡʪʫ quora.com ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʧʠʪʘʥʥʷ ʧʨʦ 

ʧʦʭʦʜʞʝʥʥʷ ʪʝʨʤʽʥʫ ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʙʘʥʰʽ ï ʮʝ ʨʽʟʥʦʚʠʜ ʬʝʾ ʚ ʽʨʣʘʥʜʩʴʢʠʭ 

ʣʝʛʝʥʜʘʭ, ʽ ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʾʾ ʢʨʠʢ ʻ ʧʨʦʚʽʩʥʠʢʦʤ ʙʣʠʟʴʢʦʾ ʩʤʝʨʪʽ ʢʦʛʦʩʴ ʽʟ 

ʙʣʠʟʴʢʠʭ ʨʦʜʠʯʽʚ. ʎʝʡ ʢʨʠʢ ʪʘʢʦʞ ʥʘʟʠʚʘʶʪʴ caoine, ʱʦ ʦʟʥʘʯʘʻ çʛʦʣʦʩʽʥʥʷè. 

ɼʝʭʪʦ ʚʽʨʠʪʴ, ʱʦ ʢʦʞʥʘ ʨʦʜʠʥʘ ʤʘʻ ʩʚʦʶ ʚʣʘʩʥʫ ʙʘʥʰʽ. ʎʝ ʙʝʟʪʽʣʝʩʥʠʡ ʜʫʭ, 

ʷʢʠʡ ʤʦʞʝ ʟô̫ ʚʣʷʪʠʩʷ ʚ ʦʜʥʽʡ ʽʟ ʪʘʢʠʭ ʬʦʨʤ: ʢʨʘʩʠʚʘ ʞʽʥʢʘ, ʟʘʢʫʪʘʥʘ ʚ ʩʘʚʘʥ; 

ʙʣʽʜʘ ʞʽʥʢʘ ʚ ʙʽʣʽʡ ʩʫʢʥʽ ʟ ʜʦʚʛʠʤ ʨʫʜʠʤ ʚʦʣʦʩʩʷʤ; ʞʽʥʢʘ ʚ ʜʦʚʛʽʡ ʩʨʽʙʥʽʡ ʩʫʢʥʽ 

ʟʽ ʩʨʽʙʥʠʤ ʚʦʣʦʩʩʷʤ; ʙʝʟʛʦʣʦʚʘ ʞʽʥʢʘ, ʷʢʘ ʥʝʩʝ ʯʘʰʫ ʟ ʢʨʦʚôʁ  ʽ ʦʛʦʣʝʥʘ ʜʦ 

ʧʦʷʩʫ; ʩʪʘʨʘ ʞʽʥʢʘ ʟ ʤʦʪʦʨʦʰʥʦ ʯʝʨʚʦʥʠʤʠ ʦʯʠʤʘ, ʚ ʟʝʣʝʥʽʡ ʩʫʢʥʽ ʡ ʟ ʜʦʚʛʠʤ 

ʙʽʣʠʤ ʚʦʣʦʩʩʷʤ; ʩʪʘʨʘ ʞʽʥʢʘ ʟ ʚʫʘʣʣʶ ʘʙʦ ʬʘʪʦʶ ʥʘ ʦʙʣʠʯʯʽ, ʦʜʷʛʥʝʥʘ ʫ ʯʦʨʥʝ, ʟ 

ʜʦʚʛʠʤ ʩʠʚʠʤ ʚʦʣʦʩʩʷʤ. ɺʠʩʣʦʚʣʶʻʪʴʩʷ ʪʘʢʦʞ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ shee/sidhe ï 

çʧʨʠʭʦʚʘʥʝ ʤʽʩʮʝ ʘʙʦ ʽʩʪʦʪʘè, ʪʦʞ Bansidhe ʙʫʢʚʘʣʴʥʦ ʦʟʥʘʯʘʻ çʧʨʠʭʦʚʘʥʘ 

ʞʽʥʢʘè [7]. 

ʆʢʨʝʤʦ ʚʠʚʯʘʶʯʠ ʧʠʪʘʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʫʯʘʩʥʦʾ ʛʽʙʝʨʥʦ-ʘʥʛʣʽʡʩʴʢʦʾ 

ʤʦʚʠ, ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʜʫʤʢʫ ʥʦʩʽʾʚ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʪʝʨʤʽʥ çʙʘʥʰʽè 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʦʧʠʩʫ ʩʘʤʦʪʥʴʦʾ ʞʽʥʢʠ, ʷʢʘ ʞʠʚʝ ʫ ʚʽʜʜʘʣʝʥʽʡ ʤʽʩʮʝʚʦʩʪʽ ʽ 

ʥʘʜʽʣʝʥʘ ʪʘʢʠʤʠ ʷʢʦʩʪʷʤʠ, ʷʢ ʟʘʤʢʥʫʪʽʩʪʴ, ʦʟʣʦʙʣʝʥʽʩʪʴ. ʊʘʢʠʤ ʯʠʥʦʤ, ʮʝʡ 

ʪʝʨʤʽʥ, ʦʢʨʽʤ ʩʚʦʛʦ ʪʨʘʜʠʮʽʡʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʥʘʙʫʚ ʥʦʚʠʭ ʢʦʥʦʪʘʮʽʡ ʫ ʩʫʯʘʩʥʽʡ 

ʛʽʙʝʨʥʦ-ʘʥʛʣʽʡʩʴʢʽʡ ʤʦʚʽ. 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʘʤʝʨʠʢʘʥʩʴʢʦʛʦ ʚʘʨʽʘʥʪʫ ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ, ʫ The American 

Heritage Dictionary of Idioms ʚʢʘʟʘʥʦ, ʱʦ ʧʦʨʽʚʥʷʥʥʷ wail like a banshee 

ʜʘʪʫʻʪʴʩʷ ʢʽʥʮʝʤ XIX ʩʪʦʣʽʪʪʷ. ʗʢ ʩʫʯʘʩʥʠʡ ʧʨʠʢʣʘʜ ʥʘʚʦʜʠʪʴʩʷ ʬʨʘʟʘ ʟ ʢʥʠʛʠ 

ñHackersò (1984): ñ...wail like a banshee with total creative abandonò. ʅʘ ʩʘʡʪʽ 

World Wide Words ʚʽʜʟʥʘʯʝʥʦ, ʱʦ ʚʠʩʣʽʚ like a banshee, ʫ ʪʦʤʫ ʯʠʩʣʽ ʫ ʬʦʨʤʘʭ 

wail like a banshee, scream like a banshee, ʚʞʠʚʘʚʩʷ ʧʨʦʪʷʛʦʤ ʢʽʣʴʢʦʭ ʩʦʪʝʥʴ 

ʨʦʢʽʚ ʷʢ ʧʦʨʽʚʥʷʣʴʥʠʡ ʦʙʨʘʟ ʜʣʷ ʦʧʠʩʫ ʢʨʠʢʫ, ʧʝʨʝʧʦʚʥʝʥʦʛʦ ʝʤʦʮʽʷʤʠ, ʘʣʝ 

ʟʘʨʘʟ ʚ ʘʤʝʨʠʢʘʥʩʴʢʦʤʫ ʚʘʨʽʘʥʪʽ ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ ʮʝʡ ʚʠʨʘʟ ʚʚʘʞʘʻʪʴʩʷ ʜʝʱʦ 

ʟʘʩʪʘʨʽʣʠʤ. ɿʛʘʜʫʻʪʴʩʷ ʧʝʨʰʠʡ ʧʨʠʢʣʘʜ ʚʞʠʚʘʥʥʷ ʥʘ ʨʽʚʥʽ ʘʤʝʨʠʢʘʥʩʴʢʦʛʦ 

ʩʣʝʥʛʫ ʟ 1976 ʨʦʢʫ, ʟʘʬʽʢʩʦʚʘʥʠʡ ʫ Random House Historical Dictionary of 
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American Slang. ʇʨʦʪʝ ʪʫʪ ʡʦʛʦ ʟʥʘʯʝʥʥʷ ʽʥʰʝ: like a banshee ʦʟʥʘʯʘʻ ñhe/she 

made out like a bansheeò (çʚʽʥ/ʚʦʥʘ ʜʦʩʷʛ(ʣʘ) ʫʩʧʽʭʫ, ʷʢ ʙʘʥʰʽè, çʟʽʨʚʘʚ(ʣʘ) 

ʚʝʣʠʢʠʡ ʢʫʰè). ʋ ʩʪʘʪʪʽ ʪʘʢʦʞ ʟʥʘʯʠʪʴʩʷ, ʱʦ ʷʢ ʨʦʟʤʦʚʥʘ ʯʠ ʩʪʠʣʽʩʪʠʯʥʘ    

ʬʨʘʟʘ ï ʩʪʽʡʢʘ ʢʦʥʩʪʨʫʢʮʽʷ ʚʦʥʘ ʥʝ ʩʪʘʣʘ ʯʘʩʪʠʥʦʶ ʙʨʠʪʘʥʩʴʢʦʾ ʘʥʛʣʽʡʩʴʢʦʾ ʜʦ 

ʢʽʥʮʷ XX ʩʪʦʣʽʪʪʷ. ɺʝʣʠʢʦʶ ʤʽʨʦʶ ʮʝ ʘʤʝʨʠʢʘʥʩʴʢʠʡ ʩʣʝʥʛ, ʷʢʠʡ ʣʠʰʝ ʟʛʦʜʦʤ 

ʤʽʛ ʧʦʪʨʘʧʠʪʠ ʜʦ ʙʨʠʪʘʥʩʴʢʦʛʦ ʚʞʠʪʢʫ [8], [9]. 

ɿʘ ʜʘʥʠʤʠ booksgoogle.com ʪʘ ʛʨʘʬʽʢʽʚ ʯʘʩʪʦʪʥʦʩʪʽ ʫ ʩʣʦʚʥʠʢʘʭ, 

ʯʘʩʪʦʪʥʽʩʪʴ ʚʞʠʚʘʥʥʷ ʜʘʥʦʛʦ ʢʦʥʮʝʧʪʫ ʩʪʘʣʘ ʚʠʱʦʶ ʽ ʚ ʣʽʪʝʨʘʪʫʨʽ, ʽ ʚ ʫʩʥʦʤʫ 

ʜʠʩʢʫʨʩʽ ʟʘ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ, ʪʦʞ ʢʦʥʮʝʧʪ çʙʘʥʰʽè ʘʢʪʠʚʥʦ ʬʫʥʢʮʽʦʥʫʻ ʚ 

ʩʫʯʘʩʥʽʡ ʘʥʛʣʽʡʩʴʢʽʡ ʤʦʚʽ [10].  

ʉʝʨʝʜ ʽʥʰʠʭ, ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʥʘʩʪʫʧʥʽ ʧʨʠʢʣʘʜʠ ʚʞʠʚʘʥʥʷ, ʥʘʚʝʜʝʥʽ ʥʘ 

ʩʘʡʪʽ merriam-webster.com: ñBut just before all the banshee wailing threatens to 

overwhelm proceedings, along comes a hypnotic tribal beat which briefly turns the 

wake into a partyò (Jon O'Brien, Vulture, 13 May 2025). ʊʝʨʤʽʥ banshee ʪʫʪ 

ʫʞʠʚʘʻʪʴʩʷ ʷʢ ʤʝʪʘʬʦʨʠʯʥʠʡ ʦʙʨʘʟ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʝʤʦʮʽʡʥʦʾ ʥʘʧʨʫʛʠ, ʜʠʥʘʤʽʢʠ 

ʪʘ ʟʚʫʢʦʚʦʾ ʝʢʩʧʨʝʩʽʾ. ʊʘʢʝ ʚʞʠʚʘʥʥʷ ʻ ʧʨʠʢʣʘʜʦʤ ʦʙʨʘʟʥʦʛʦ ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ 

ʬʦʣʴʢʣʦʨʥʦʛʦ ʝʣʝʤʝʥʪʘ ʫ ʩʫʯʘʩʥʦʤʫ ʤʦʚʥʦʤʫ ʜʠʩʢʫʨʩʽ ʪʘ ʤʦʞʝ ʙʫʪʠ 

ʢʚʘʣʽʬʽʢʦʚʘʥʦ ʷʢ ʤʽʬʦʣʦʛʽʯʥʘ ʘʣʶʟʽʷ. 

ñOur ears are still ringing from watching fans become shrieking banshees upon 

realizing that one of her professional dancers was actually the NFL starò (Lauren 

Huff, EW.com, 7 Dec. 2024). ʉʣʦʚʦ banshees ʚʞʠʚʘʻʪʴʩʷ ʥʘ ʨʽʚʥʽ ʘʥʪʦʥʦʤʘʟʽʾ ʪʘ 

ʧʝʨʝʥʦʩʠʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʣʝʛʝʥʜʘʨʥʦʛʦ ʧʝʨʩʦʥʘʞʫ ʥʘ ʣʶʜʝʡ, ʷʢʽ ʚʠʜʘʶʪʴ 

ʛʫʯʥʽ, ʚʠʟʛʣʠʚʽ ʟʚʫʢʠ. 

ñMore like the I.Q. of sloths and the manners of bansheesò (Rub®n Rosario, 

Twin Cities, 6 Jan. 2017). ɺʞʠʚʘʥʥʷ ʪʝʨʤʽʥʫ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʘʣʶʟʠʚʥʦʶ 

ʤʝʪʘʬʦʨʦʶ, ʦʩʢʽʣʴʢʠ ʪʫʪ ñbansheesò ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʧʝʨʝʥʦʩʥʦʤʫ, 

ʽʨʦʥʽʯʥʦʤʫ ʟʥʘʯʝʥʥʽ, ʱʦʙ ʦʧʠʩʘʪʠ ʜʫʨʥʽ, ʜʨʘʪʽʚʣʠʚʽ ʤʘʥʝʨʠ ʣʶʜʠʥʠ ʯʠ ʛʨʫʧʠ 

ʣʶʜʝʡ. 

ñWhich banshee will knock the shoes off Marcel the Shell?ò (Katie Reul, 

Variety, 25 Feb. 2023). ʋ ʮʴʦʤʫ ʨʝʯʝʥʥʽ ʩʣʦʚʦ banshee ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 
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ʤʝʪʘʬʦʨʠʯʥʦ ʪʘ ʟ ʝʣʝʤʝʥʪʦʤ ̔ ʨʦʥʽʾ. ɯʜʝʪʴʩʷ ʧʨʦ ʦʙʨʘʟ ʩʠʣʴʥʦʾ, ʤʦʛʫʪʥʴʦʾ, 

ʤʦʞʣʠʚʦ, ʣʷʢʘʶʯʦʾ ʩʫʪʥʦʩʪʽ, ʷʢʘ ʤʦʞʝ ʟʨʦʙʠʪʠ ʱʦʩʴ ʚʨʘʞʘʶʯʝ. 

ñThe aim is to create the illusion of becoming a Na'Vi, who can train and tame 

the bansheesò (Los Angeles Times Staff, latimes.com, 30 Apr. 2017). ʊʫʪ ʩʣʦʚʦ 

ñbansheesò ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʟʥʘʯʝʥʥʽ ʤʽʬʦʣʦʛʽʯʥʠʭ ʘʙʦ ʬʘʥʪʘʩʪʠʯʥʠʭ ʽʩʪʦʪ, 

ʷʢʠʭ ʤʦʞʥʘ ʧʨʠʨʫʯʠʪʠ ʘʙʦ ʪʨʝʥʫʚʘʪʠ. ʎʝ ʧʦʩʠʣʘʥʥʷ ʥʘ ʩʚʽʪ ʬʽʣʴʤʫ çɸʚʘʪʘʨè, 

ʜʝ ñbansheesò ï ʮʝ ʣʽʪʘʶʯʽ ʽʩʪʦʪʠ, ʷʢʠʤʠ ʢʝʨʫʶʪʴ. 

ñThis bluesy banshee sounded like no other white man in rock and rollò (James 

Wood, The New Yorker, 24 Jan. 2022). ʑʝ ʦʜʠʥ ʧʨʠʢʣʘʜ ʘʣʶʟʠʚʥʦʾ ʤʝʪʘʬʦʨʠ ï 

ʪʝʨʤʽʥ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʧʠʩʫ ʫʥʽʢʘʣʴʥʦʛʦ ʪʘ ʩʠʣʴʥʦʛʦ ʚʦʢʘʣʴʥʦʛʦ ʩʪʠʣʶ 

ʚʠʢʦʥʘʚʮʷ. ɼʦ ʨʝʯʽ, ʩʝʨʝʜ ʦʙʨʘʥʠʭ ʜʣʷ ʘʥʘʣʽʟʫ ʮʠʪʘʪ, ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʪʘʢʽ, ʫ ʷʢʠʭ 

ʽʜʝʪʴʩʷ ʧʨʦ ʜʚʘ ʨʽʟʥʠʭ ʤʫʟʠʯʥʠʭ ʨʦʢ-ʛʫʨʪʠ (ʘʤʝʨʠʢʘʥʩʴʢʠʡ ʪʘ ʙʨʠʪʘʥʩʴʢʠʡ), ʱʦ 

ʤʘʣʠ ʥʘʟʚʫ ñThe Bansheesò: ñMusic really influenced me when I was growing up. I 

did go through a Jimi Hendrix phase. My hair was naturally quite afro, and I wore 

low-slung jeans with very high heels. Siouxsie and the Banshees had a lot to answer 

for. I was in a top hat with peacock feathers and thigh-high black boots. I was 17 ï 

old enough to know betterò. 

ɯʥʰʽ ʧʨʠʢʣʘʜʠ ʚʞʠʚʘʥʥʷ ʢʦʥʮʝʧʪʫ ʫ ʤʝʪʘʬʦʨʠʯʥʦʤʫ ʟʥʘʯʝʥʥʽ ʜʣʷ ʦʧʠʩʫ 

ʟʚʫʢʫ: ñSeabirds howl like banshees, and seal colonies, numbering in the thousands, 

bubble and blip among the wavesò (Stanley Stewart, Cond® Nast Traveler, 21 Dec. 

2018); ñWith its banshee call, dark eyes, and bright white face, a barn owl could pass 

for a winged ghost, moving silently against the night skyò (National Geographic, 31 

Oct. 2020); ñSomewhere in the night a train whistle droned like a banshee heralding 

our mundane doomò (Michael Deagler, Harper's Magazine, 27 Oct. 2020). 

ʋ ʜʘʥʦʤʫ ʧʨʠʢʣʘʜʽ çʙʘʥʰʽè ʚʞʠʚʘʻʪʴʩʷ ʜʣʷ ʦʧʠʩʫ ʧʦʛʦʜʥʠʭ ʫʤʦʚ, 

ʧʝʨʝʜʘʶʯʠ ʾʾ ʘʛʨʝʩʠʚʥʠʡ, ʧʨʦʥʠʟʣʠʚʠʡ ʽ ʟʣʦʚʽʩʥʠʡ ʭʘʨʘʢʪʝʨ. ʎʝ ʧʝʨʩʦʥʽʬʽʢʘʮʽʷ 

(ʧʝʨʝʥʝʩʝʥʥʷ ʷʢʦʩʪʝʡ ʤʽʬʦʣʦʛʽʯʥʦʾ ʽʩʪʦʪʠ ʥʘ ʧʨʠʨʦʜʥʝ ʷʚʠʱʝ): ñThe fog was 

endless; the weather, a banshee; the isolation, extremeò (Sarah Gilman, Smithsonian 

Magazine, 7 Oct. 2020). ʇʦʛʦʜʘ ʦʧʠʩʫʻʪʴʩʷ ʷʢ ʞʠʚʘ ʽʩʪʦʪʘ, ʟʜʘʪʥʘ ʚʠʜʘʚʘʪʠ ʢʨʠʢʠ 

ʽ ʚʠʢʣʠʢʘʪʠ ʩʪʨʘʭ. 
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ñBoth center on one of the genreôs most reliable tropes: mothers who either 

turn into monsters or have been banshees from hell from the very beginningò (Ann 

Hornaday, Washington Post, 22 Apr. 2023). ʊʫʪ ʪʝʨʤʽʥ ʩʠʤʚʦʣʽʟʫʻ ʦʙʨʘʟ 

ʜʝʤʦʥʽʯʥʦʾ, ʥʘʜʧʨʠʨʦʜʥʦʾ ʞʽʥʢʠ ʟ ʣʷʢʘʶʯʠʤʠ ʘʙʦ ʨʫʡʥʽʚʥʠʤʠ ʨʠʩʘʤʠ, ɦʦ 

ʧʦʩʠʣʶʻ ʚʨʘʞʝʥʥʷ ʧʨʦ ʤʘʪʽʨ ̫ ʢ ʧʨʦ ʬʽʛʫʨʫ, ɦʦ ʥʝʩʝ ʟʘʛʨʦʟʫ ʘʙʦ ʥʝʱʘʩʪʷ. ʋ 

ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʘʣʶʟʠʚʥʘ ʤʝʪʘʬʦʨʘ, ʷʢʘ ʤʽʩʪʠʪʴ ʝʣʝʤʝʥʪʠ 

ʛʽʧʝʨʙʦʣʠ, ʦʩʢʽʣʴʢʠ ʨʝʘʣʴʥʘ ʞʽʥʢʘ ʥʝ ʤʦʞʝ ʙʫʪʠ ʩʧʨʘʚʞʥʴʦʶ ʙʘʥʰʽ, ʘʣʝ ʮʝʡ 

ʦʙʨʘʟ ʩʣʫʛʫʻ ʜʣʷ ʧʽʜʩʠʣʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʨʘʞʝʥʥʷ. 

ʋ ɹʨʠʪʘʥʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʢʦʨʧʫʩʽ ʪʝʢʩʪʽʚ ʙʫʣʦ ʚʠʷʚʣʝʥʦ 39 

ʩʣʦʚʦʚʞʠʚʘʥʴ ʪʝʨʤʽʥʫ banshee, ʟ ʷʢʠʭ ʪʨʠ ʫ ʷʢʦʩʪʽ ʧʝʨʩʦʥʽʬʽʢʘʮʽʾ (ñDelaney 

shouted in desperation. Forster scrambled along to the telegraph and rang the order. 

Outside, another fierce white explosion of water burst over the side, carried by the 

screaming banshee of a wind on to the armoured glass plate of the bridgeò), ʧô̫ ʪ ɹï 

ʷʢ ʥʘʟʚʠ ʤʫʟʠʯʥʦʛʦ ʛʫʨʪʫ, ʰʽʩʪʴ ï ʫ ʪʨʘʜʠʮʽʡʥʦʤʫ ʟʥʘʯʝʥʥʽ. ʅʘʡʙʽʣʴʰʘ ʛʨʫʧʘ 

(22 ʚʞʠʚʘʥʥʷ) ʧʨʠʧʘʜʘʻ ʥʘ ʤʝʪʘʬʦʨʠʯʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʦʧʠʩʫ ʛʘʣʘʩʫ, ʧʣʘʯʫ ʪʘ 

ʟʚʫʢʫ ʚʽʪʨʫ, ʩʝʨʝʜ ʷʢʠʭ ʜʝʚô̫ ʪʴ ʮʠʪʘʪ, ʜʝ çʙʘʥʰʽè ʚʞʠʚʘʻʪʴʩʷ ʷʢ ʘʪʨʠʙʫʪʠʚʥʠʡ 

ʽʤʝʥʥʠʢ: ñThen these hideous scrawking, banshee noises break out of my belly...ò; 

ñMore like a terrible, shrieking banshee wail, which rose and fell éò [11]. 

ʑʦʜʦ ʢʦʣʦʢʘʮʽʡ, ʷʢʽ ʥʘʡʯʘʩʪʽʰʝ ʚʞʠʚʘʶʪʴʩʷ ʟ ʜʦʩʣʽʜʞʫʚʘʥʠʤ ʢʦʥʮʝʧʪʦʤ, 

ʟʛʽʜʥʦ ʟ ʜʘʥʠʤʠ British National Corpora, ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ like, crying, screaming, 

wind, wail, yelling, shrieking, howling, horrible, hideous ʪʘ ʽʥʰʽ. 

ʊʦʞ ʢʦʥʮʝʧʪ banshee ʤʘʻ ʛʣʠʙʦʢʝ ʢʦʨʽʥʥʷ ʚ ʢʝʣʴʪʩʴʢʦʤʫ ʤʽʬʦʣʦʛʽʯʥʦʤʫ 

ʬʦʣʴʢʣʦʨʽ ʷʢ ʞʽʥʦʯʠʡ ʜʫʭ-ʧʨʦʚʽʩʥʠʢ ʩʤʝʨʪʽ ʟ ʭʘʨʘʢʪʝʨʥʠʤ ʧʨʦʥʠʟʣʠʚʠʤ 

ʢʨʠʢʦʤ. ʋ ʩʫʯʘʩʥʽʡ ʘʥʛʣʽʡʩʴʢʽʡ ʤʦʚʽ ʮʝʡ ʦʙʨʘʟ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ, ʫ 

ʪʦʤʫ ʯʠʩʣʽ, ʘʣʶʟʠʚʥʘ ʤʝʪʘʬʦʨʘ ʪʘ ʘʥʪʦʥʦʤʘʟʽʷ ʜʣʷ ʧʝʨʝʜʘʯʽ ʝʤʦʮʽʡʥʦʾ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ, ʥʘʜʤʽʨʥʦʛʦ ʢʨʠʢʫ ʯʠ ʛʘʣʘʩʫ, ʘ ʪʘʢʦʞ ʫ ʭʫʜʦʞʥʽʭ ʢʦʥʪʝʢʩʪʘʭ. ɺʽʥ 

ʯʘʩʪʢʦʚʦ ʟʙʝʨʽʛ ʩʚʦʻ ʟʥʘʯʝʥʥʷ: ʮʝ ʚʩʝ ʱʝ ʽʩʪʦʪʘ ʞʽʥʦʯʦʾ ʩʪʘʪʽ, ʷʢʘ ʧʣʘʯʝ ʽ 

ʢʨʠʯʠʪʴ, ʘʣʝ ʩʫʯʘʩʥʝ ʤʝʪʘʬʦʨʠʯʥʝ ʟʥʘʯʝʥʥʷ ʥʝ ʤʽʩʪʠʪʴ ʨʠʩ ʧʨʦʚʽʩʥʠʢʘ ʩʤʝʨʪʽ, 

ʷʢʽ ʧʨʠʪʘʤʘʥʥʽ ʚʞʠʚʘʥʥʶ ʪʝʨʤʽʥʫ ʫ ʪʨʘʜʠʮʽʡʥʦʤʫ ʟʥʘʯʝʥʥʽ. ɺʞʠʚʘʶʯʠ ʮʝʡ 

ʪʝʨʤʽʥ, ʤʦʞʥʘ ʦʧʠʩʘʪʠ ʨʽʟʥʽ ʟʚʫʢʠ: ʚʽʜ ʧʣʘʯʫ ʜʠʪʠʥʠ, ʞʽʥʦʯʦʾ ʽʩʪʝʨʠʢʠ, ʛʘʣʘʩʽʚ 
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ʣʶʜʝʡ ʜʦ ʚʦʚʯʦʛʦ ʚʠʪʪʷ. ʇʦʨʽʚʥʶʶʯʠ ʣʶʜʠʥʫ ʟ ʙʘʥʰʽ, ʤʦʞʥʘ ʦʧʠʩʘʪʠ ʥʝ ʪʽʣʴʢʠ 

ʾʾ ʭʘʨʘʢʪʝʨ ʪʘ ʧʦʚʝʜʽʥʢʫ, ʘʣʝ ʡ ʩʪʠʣʴ ʞʠʪʪʷ, ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ. 
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ʦʩʥʦʚʥʽ ʩʪʨʫʢʪʫʨʥʽ ʤʦʜʝʣʽ ʪʘʢʠʭ ʦʜʠʥʠʮʴ, ʟôʷʩʦʚʘʥʦ ʨʦʣʴ ʢʦʣʽʨʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ 

ʫ ʬʦʨʤʫʚʘʥʥʽ ʧʝʨʝʥʦʩʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʦʢʨʝʩʣʝʥʦ ʧʨʦʚʽʜʥʽ ʩʝʤʘʥʪʠʯʥʽ ʛʨʫʧʠ ʪʘ 

ʚʩʪʘʥʦʚʣʝʥʦ ʟʚôʷʟʦʢ ʢʦʣʦʨʦʥʽʤʽʚ ʟ ʦʮʽʥʥʽʩʪʶ, ʝʤʦʮʽʡʥʽʩʪʶ, ʩʦʮʽʘʣʴʥʦʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʡ ʢʫʣʴʪʫʨʥʦʶ ʩʠʤʚʦʣʽʢʦʶ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʬʨʘʟʝʦʣʦʛʽʯʥʘ ʦʜʠʥʠʮʷ, ʢʦʣʦʨʦʥʽʤ, ʘʥʛʣʽʡʩʴʢʘ ʤʦʚʘ, 

ʩʪʨʫʢʪʫʨʘ, ʩʝʤʘʥʪʠʢʘ, ʽʜʽʦʤʘ, ʦʮʽʥʥʽʩʪʴ, ʢʫʣʴʪʫʨʥʘ ʩʠʤʚʦʣʽʢʘ. 

 

ʌʨʘʟʝʦʣʦʛʽʯʥʠʡ ʩʢʣʘʜ ʤʦʚʠ ʻ ʚʘʞʣʠʚʠʤ ʦʙôʻʢʪʦʤ ʩʫʯʘʩʥʠʭ ʣʽʥʛʚʽʩʪʠʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʦʩʢʽʣʴʢʠ ʬʨʘʟʝʦʣʦʛʽʯʥʽ ʦʜʠʥʠʮʽ ʧʦʻʜʥʫʶʪʴ ʩʪʘʣʽʩʪʴ ʬʦʨʤʠ, 

ʚʽʜʪʚʦʨʶʚʘʥʽʩʪʴ ʫ ʤʦʚʣʝʥʥʽ, ʩʝʤʘʥʪʠʯʥʫ ʮʽʣʽʩʥʽʩʪʴ ʽ ʢʫʣʴʪʫʨʥʫ ʟʫʤʦʚʣʝʥʽʩʪʴ. ʋ 

ʩʫʯʘʩʥʠʭ ʣʽʥʛʚʽʩʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ ʪʘʢʽ ʦʜʠʥʠʮʽ ʯʘʩʪʦ 

ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʚ ʰʠʨʰʦʤʫ ʢʦʥʪʝʢʩʪʽ ʙʘʛʘʪʦʩʣʽʚʥʠʭ ʤʦʚʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʘʙʦ 

multiword expressions. P. Contreras Kallens ʽ M. H. Christiansen ʥʘʛʦʣʦʰʫʶʪʴ, ʱʦ 

ʙʘʛʘʪʦʩʣʽʚʥʽ ʦʜʠʥʠʮʽ, ʟʦʢʨʝʤʘ ʽʜʽʦʤʠ, ʢʦʣʦʢʘʮʽʾ ʪʘ ʽʥʰʽ ʩʪʘʣʽ ʢʦʤʧʣʝʢʩʠ, 

ʟʘʡʤʘʶʪʴ ʧʨʦʤʽʞʥʝ ʤʽʩʮʝ ʤʽʞ ʣʝʢʩʠʢʦʥʦʤ ʽ ʛʨʘʤʘʪʠʢʦʶ, ʦʩʢʽʣʴʢʠ 

ʬʫʥʢʮʽʦʥʫʶʪʴ ʷʢ ʛʦʪʦʚʽ ʤʦʚʥʽ ʩʪʨʫʢʪʫʨʠ, ʘʣʝ ʚʦʜʥʦʯʘʩ ʤʘʶʪʴ ʚʥʫʪʨʽʰʥʶ 

ʩʠʥʪʘʢʩʠʯʥʫ ʦʨʛʘʥʽʟʘʮʽʶ [1]. ʎʝ ʜʘʻ ʧʽʜʩʪʘʚʠ ʘʥʘʣʽʟʫʚʘʪʠ ʬʨʘʟʝʦʣʦʛʽʟʤʠ ʥʝ 
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ʣʠʰʝ ʷʢ ʦʜʠʥʠʮʽ ʟ ʧʝʨʝʦʩʤʠʩʣʝʥʠʤ ʟʥʘʯʝʥʥʷʤ, ʘ ʡ ʷʢ ʩʪʨʫʢʪʫʨʥʦ ʦʨʛʘʥʽʟʦʚʘʥʽ 

ʤʦʜʝʣʽ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʟʫʤʦʚʣʝʥʘ ʪʠʤ, ʱʦ ʬʨʘʟʝʦʣʦʛʽʯʥʽ ʦʜʠʥʠʮʽ ʟ 

ʢʦʤʧʦʥʝʥʪʦʤ-ʢʦʣʦʨʦʥʽʤʦʤ ʩʪʘʥʦʚʣʷʪʴ ʧʨʦʜʫʢʪʠʚʥʠʡ ʽ ʩʝʤʘʥʪʠʯʥʦ ʥʘʩʠʯʝʥʠʡ 

ʬʨʘʛʤʝʥʪ ʘʥʛʣʽʡʩʴʢʦʾ ʬʨʘʟʝʦʣʦʛʽʾ. ʂʦʣʽʨ ʫ ʪʘʢʠʭ ʦʜʠʥʠʮʷʭ ʥʝ ʦʙʤʝʞʫʻʪʴʩʷ 

ʧʨʷʤʦʶ ʥʦʤʽʥʘʮʽʻʶ ʚʽʟʫʘʣʴʥʦʾ ʦʟʥʘʢʠ, ʘ ʚʠʩʪʫʧʘʻ ʥʦʩʽʻʤ ʦʮʽʥʥʦʛʦ, ʝʤʦʮʽʡʥʦʛʦ, 

ʩʠʤʚʦʣʽʯʥʦʛʦ ʪʘ ʢʫʣʴʪʫʨʥʦ ʤʘʨʢʦʚʘʥʦʛʦ ʟʤʽʩʪʫ. ʉʘʤʝ ʪʦʤʫ ʘʥʘʣʽʟ 

ʬʨʘʟʝʦʣʦʛʽʟʤʽʚ ʽʟ ʢʦʤʧʦʥʝʥʪʘʤʠ black, white, red, blue, green, grey, yellow ʜʘʻ 

ʟʤʦʛʫ ʧʨʦʩʪʝʞʠʪʠ, ʷʢ ʘʥʛʣʽʡʩʴʢʘ ʤʦʚʘ ʢʘʪʝʛʦʨʠʟʫʻ ʝʤʦʮʽʡʥʽ ʩʪʘʥʠ, ʩʦʮʽʘʣʴʥʽ 

ʷʚʠʱʘ, ʤʦʨʘʣʴʥʽ ʦʮʽʥʢʠ, ʝʢʦʥʦʤʽʯʥʽ ʧʦʥʷʪʪʷ ʪʘ ʢʫʣʴʪʫʨʥʽ ʫʷʚʣʝʥʥʷ ʯʝʨʝʟ 

ʢʦʣʽʨʥʫ ʩʝʤʘʥʪʠʢʫ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʠʟʥʘʯʝʥʥʷ ʩʪʨʫʢʪʫʨʥʠʭ ʽ ʩʝʤʘʥʪʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʘʥʛʣʽʡʩʴʢʠʭ ʬʨʘʟʝʦʣʦʛʽʯʥʠʭ ʦʜʠʥʠʮʴ ʽʟ ʢʦʤʧʦʥʝʥʪʦʤ-ʢʦʣʦʨʦʥʽʤʦʤ. ɼʦʩʷʛʥʝʥʥʷ 

ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʧʝʨʝʜʙʘʯʘʻ ʫʪʦʯʥʝʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʟʘʩʘʜ ʚʠʚʯʝʥʥʷ 

ʬʨʘʟʝʦʣʦʛʽʟʤʽʚ ʽʟ ʢʦʣʽʨʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ, ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʩʪʨʫʢʪʫʨʥʠʭ 

ʤʦʜʝʣʝʡ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʦʜʠʥʠʮʴ, ʚʠʦʢʨʝʤʣʝʥʥʷ ʾʭʥʽʭ ʧʨʦʚʽʜʥʠʭ ʩʝʤʘʥʪʠʯʥʠʭ 

ʛʨʫʧ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʨʦʣʽ ʢʦʣʦʨʦʥʽʤʘ ʷʢ ʩʤʠʩʣʦʫʪʚʦʨʶʚʘʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ 

ʬʨʘʟʝʦʣʦʛʽʯʥʦʾ ʦʜʠʥʠʮʽ. 

ʋ ʤʝʞʘʭ ʩʪʨʫʢʪʫʨʥʦ-ʩʝʤʘʥʪʠʯʥʦʛʦ ʧʽʜʭʦʜʫ ʬʨʘʟʝʦʣʦʛʽʯʥʘ ʦʜʠʥʠʮʷ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʩʪʽʡʢʝ ʩʣʦʚʦʩʧʦʣʫʯʝʥʥʷ ʘʙʦ ʩʠʥʪʘʢʩʠʯʥʘ ʩʪʨʫʢʪʫʨʘ, ʟʥʘʯʝʥʥʷ 

ʷʢʦʾ ʧʦʚʥʽʩʪʶ ʘʙʦ ʯʘʩʪʢʦʚʦ ʧʝʨʝʦʩʤʠʩʣʝʥʝ. H. Alisoy ʧʽʜʢʨʝʩʣʶʻ, ʱʦ ʘʥʛʣʽʡʩʴʢʽ 

ʬʨʘʟʝʦʣʦʛʽʯʥʽ ʦʜʠʥʠʮʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʽʟʥʠʤʠ ʩʠʥʪʘʢʩʠʯʥʠʤʠ 

ʤʦʜʝʣʷʤʠ, ʟʦʢʨʝʤʘ ʜʽʻʩʣʽʚʥʦ-ʽʤʝʥʥʠʢʦʚʠʤʠ, ʘʜôʻʢʪʠʚʥʦ-ʽʤʝʥʥʠʢʦʚʠʤʠ, 

ʧʨʠʡʤʝʥʥʠʢʦʚʠʤʠ ʪʘ ʧʨʝʜʠʢʘʪʠʚʥʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ [2, ʩ. 12-13]. ɼʣʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʬʨʘʟʝʦʣʦʛʽʟʤʽʚ ʽʟ ʢʦʤʧʦʥʝʥʪʦʤ-ʢʦʣʦʨʦʥʽʤʦʤ ʮʝʡ ʧʽʜʭʽʜ ʻ 

ʧʨʦʜʫʢʪʠʚʥʠʤ, ʦʩʢʽʣʴʢʠ ʥʘʟʚʘ ʢʦʣʴʦʨʫ ʤʦʞʝ ʚʭʦʜʠʪʠ ʜʦ ʩʢʣʘʜʫ ʨʽʟʥʠʭ 

ʩʪʨʫʢʪʫʨʥʠʭ ʪʠʧʽʚ: black sheep, white lie, red flag, grey area; see red, feel blue, 

give the green light; out of the blue, in the red, in black and white. 

ʂʦʤʧʦʥʝʥʪ-ʢʦʣʦʨʦʥʽʤ ʫ ʩʢʣʘʜʽ ʬʨʘʟʝʦʣʦʛʽʯʥʦʾ ʦʜʠʥʠʮʽ ʚʠʢʦʥʫʻ ʥʝ ʣʠʰʝ 

ʥʦʤʽʥʘʪʠʚʥʫ, ʘ ʡ ʩʤʠʩʣʦʫʪʚʦʨʶʚʘʣʴʥʫ ʬʫʥʢʮʽʶ. ɺ. ɯ. ɹʘʟʦʚʘ ʟʘʟʥʘʯʘʻ, ʱʦ 
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ʘʥʛʣʽʡʩʴʢʽ ʬʨʘʟʝʦʣʦʛʽʯʥʽ ʦʜʠʥʠʮʽ ʟ ʢʦʤʧʦʥʝʥʪʘʤʠ-ʢʦʣʦʨʦʥʽʤʘʤʠ ʚʽʜʦʙʨʘʞʘʶʪʴ 

ʟʚôʷʟʦʢ ʤʽʞ ʤʦʚʦʶ, ʢʫʣʴʪʫʨʦʶ ʪʘ ʩʧʦʩʦʙʦʤ ʩʧʨʠʡʥʷʪʪʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʚʽʪʫ 

[3, ʩ. 8]. ʆʪʞʝ, ʢʦʣʦʨʦʥʽʤ ʫ ʬʨʘʟʝʦʣʦʛʽʟʤʽ ʥʝ ʧʨʦʩʪʦ ʥʘʟʠʚʘʻ ʢʦʣʽʨ, ʘ ʙʝʨʝ ʫʯʘʩʪʴ 

ʫ ʩʪʚʦʨʝʥʥʽ ʦʙʨʘʟʥʦʛʦ, ʦʮʽʥʥʦʛʦ ʘʙʦ ʢʫʣʴʪʫʨʥʦ-ʩʠʤʚʦʣʽʯʥʦʛʦ ʟʥʘʯʝʥʥʷ. 

ʅʘʧʨʠʢʣʘʜ, ʫ ʬʨʘʟʝʦʣʦʛʽʟʤʘʭ black market, white lie, red tape, blue blood, green 

light, grey area ʢʦʣʽʨʥʠʡ ʢʦʤʧʦʥʝʥʪ ʫʞʝ ʥʝ ʧʦʟʥʘʯʘʻ ʬʽʟʠʯʥʫ ʦʟʥʘʢʫ, ʘ ʬʦʨʤʫʻ 

ʧʝʨʝʥʦʩʥʝ ʟʥʘʯʝʥʥʷ ʚʩʽʻʾ ʦʜʠʥʠʮʽ. 

ʉʝʤʘʥʪʠʢʘ ʬʨʘʟʝʦʣʦʛʽʯʥʠʭ ʦʜʠʥʠʮʴ ʽʟ ʢʦʤʧʦʥʝʥʪʦʤ-ʢʦʣʦʨʦʥʽʤʦʤ 

ʬʦʨʤʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʤʝʪʘʬʦʨʠʯʥʦʛʦ, ʤʝʪʦʥʽʤʽʯʥʦʛʦ ʪʘ ʘʩʦʮʽʘʪʠʚʥʦʛʦ 

ʧʝʨʝʥʝʩʝʥʥʷ. ʅ. ɺ. ʗʢʦʚʝʥʢʦ ʧʽʜʢʨʝʩʣʶʻ, ʱʦ ʢʦʣʦʨʘʪʠʚʥʠʡ ʢʦʤʧʦʥʝʥʪ ʫ ʩʢʣʘʜʽ 

ʘʥʛʣʽʡʩʴʢʠʭ ʬʨʘʟʝʦʣʦʛʽʟʤʽʚ ʤʘʻ ʚʠʩʦʢʠʡ ʝʤʦʮʽʡʥʦ-ʝʢʩʧʨʝʩʠʚʥʠʡ ʧʦʪʝʥʮʽʘʣ ʽ 

ʤʦʞʝ ʧʝʨʝʜʘʚʘʪʠ ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʩʪʘʥ, ʤʦʨʘʣʴʥʫ ʦʮʽʥʢʫ, ʩʦʮʽʘʣʴʥʫ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ, ʥʝʙʝʟʧʝʢʫ ʘʙʦ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ [4, ʩ. 99-100]. ʊʘʢ, ʢʦʤʧʦʥʝʥʪ red 

ʫ ʚʠʨʘʟʽ see red ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʛʥʽʚʦʤ, ʢʦʤʧʦʥʝʥʪ blue ʫ feel blue ï ʟʽ ʩʤʫʪʢʦʤ, 

ʢʦʤʧʦʥʝʥʪ green ʫ green with envy ï ʽʟ ʟʘʟʜʨʽʩʪʶ, ʘ ʢʦʤʧʦʥʝʥʪ grey ʫ grey area ï 

ʟ ʥʝʯʽʪʢʽʩʪʶ ʡ ʧʨʦʤʽʞʥʽʩʪʶ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʩʝʤʘʥʪʠʢʘ ʢʦʣʦʨʦʥʽʤʽʚ ʫ ʬʨʘʟʝʦʣʦʛʽʾ ʥʝ ʻ 

ʦʜʥʦʟʥʘʯʥʦʶ. ʆʜʠʥ ʽ ʪʦʡ ʩʘʤʠʡ ʢʦʣʽʨ ʤʦʞʝ ʨʝʘʣʽʟʫʚʘʪʠ ʨʽʟʥʽ, ʽʥʦʜʽ ʧʨʦʪʠʣʝʞʥʽ, 

ʘʩʦʮʽʘʪʠʚʥʽ ʟʥʘʯʝʥʥʷ. W. J. Alotaibi, ʘʥʘʣʽʟʫʶʯʠ ʘʥʛʣʽʡʩʴʢʽ ʪʘ ʘʨʘʙʩʴʢʽ ʢʦʣʽʨʥʽ 

ʽʜʽʦʤʠ, ʥʘʛʦʣʦʰʫʻ, ʱʦ ʪʘʢʽ ʦʜʠʥʠʮʽ ʤʦʞʫʪʴ ʙʫʪʠ ʷʢ ʚʽʜʥʦʩʥʦ ʧʨʦʟʦʨʠʤʠ, ʪʘʢ ʽ 

ʩʝʤʘʥʪʠʯʥʦ ʥʝʧʨʦʟʦʨʠʤʠ, ʘ ʾʭʥʻ ʨʦʟʫʤʽʥʥʷ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʢʫʣʴʪʫʨʥʠʭ ʘʩʦʮʽʘʮʽʡ [5, ʩ. 97-98]. ɼʣʷ ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ ʮʝ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ, 

ʦʩʢʽʣʴʢʠ ʟʥʘʯʝʥʥʷ ʬʨʘʟʝʦʣʦʛʽʟʤʽʚ ʽʟ ʢʦʣʦʨʦʥʽʤʘʤʠ ʯʘʩʪʦ ʥʝ ʚʠʚʦʜʠʪʴʩʷ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʽ ʟʥʘʯʝʥʥʷ ʾʭʥʽʭ ʢʦʤʧʦʥʝʥʪʽʚ. 

ʌʨʘʟʝʦʣʦʛʽʯʥʽ ʦʜʠʥʠʮʽ ʟ ʢʦʣʦʨʠʩʪʠʯʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʘʢʪʠʚʥʦ 

ʬʫʥʢʮʽʦʥʫʶʪʴ ʫ ʩʫʯʘʩʥʦʤʫ ʘʥʛʣʦʤʦʚʥʦʤʫ ʤʝʜʽʡʥʦʤʫ ʜʠʩʢʫʨʩʽ. ʗ. ʊʽʢʘʥ ʽ 

ʈ. ʃʦʧôʷʥʝʮʴʢʘ ʨʦʟʛʣʷʜʘʶʪʴ ʪʘʢʽ ʦʜʠʥʠʮʽ ʚ ʘʥʛʣʦʤʦʚʥʠʭ ʤʝʜʽʘʪʝʢʩʪʘʭ ʽ 

ʧʽʜʢʨʝʩʣʶʶʪʴ ʾʭʥʶ ʨʦʣʴ ʫ ʩʪʚʦʨʝʥʥʽ ʣʽʥʛʚʦʢʫʣʴʪʫʨʥʦʾ ʚʠʨʘʟʥʦʩʪʽ, ʦʮʽʥʥʦʩʪʽ ʪʘ 

ʝʢʩʧʨʝʩʠʚʥʦʩʪʽ ʧʦʚʽʜʦʤʣʝʥʥʷ [6, ʩ. 33-34]. ʋ ʤʝʜʽʡʥʦʤʫ ʢʦʥʪʝʢʩʪʽ 

ʬʨʘʟʝʦʣʦʛʽʟʤʠ ʟ ʢʦʣʦʨʦʥʽʤʘʤʠ ʯʘʩʪʦ ʚʠʢʦʥʫʶʪʴ ʬʫʥʢʮʽʶ ʩʪʠʩʣʦʾ 
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ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʜʽʾ, ʦʩʦʙʠ ʘʙʦ ʩʫʩʧʽʣʴʥʦʛʦ ʷʚʠʱʘ. ʅʘʧʨʠʢʣʘʜ, ʦʜʠʥʠʮʽ red 

line, grey area, black mark, whitewash ʤʦʞʫʪʴ ʥʝ ʣʠʰʝ ʥʘʟʠʚʘʪʠ ʧʝʚʥʫ ʩʠʪʫʘʮʽʶ, 

ʘ ʡ ʧʝʨʝʜʘʚʘʪʠ ʾʾ ʦʮʽʥʢʫ ʘʙʦ ʽʤʧʣʽʮʠʪʥʝ ʩʪʘʚʣʝʥʥʷ ʤʦʚʮʷ. 

ʆʢʨʝʤʠʡ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʧʦʪʝʥʮʽʘʣ ʤʘʶʪʴ ʢʦʣʽʨʥʽ ʬʨʘʟʝʦʣʦʛʽʟʤʠ ʚ 

ʝʢʦʥʦʤʽʯʥʦʤʫ ʪʘ ʜʽʣʦʚʦʤʫ ʜʠʩʢʫʨʩʽ. E. Maierov§ ʟʘʟʥʘʯʘʻ, ʱʦ ʘʥʛʣʽʡʩʴʢʽ ʢʦʣʽʨʥʽ 

ʽʜʽʦʤʠ ʤʦʞʫʪʴ ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʷʢ ʙʽʟʥʝʩ-ʪʝʨʤʽʥʠ, ʧʦʻʜʥʫʶʯʠ ʬʨʘʟʝʦʣʦʛʽʯʥʫ 

ʦʙʨʘʟʥʽʩʪʴ ʽʟ ʪʝʨʤʽʥʦʣʦʛʽʯʥʦʶ ʪʦʯʥʽʩʪʶ [7, ʩ. 183-184]. ʅʘʧʨʠʢʣʘʜ, in the red 

ʦʟʥʘʯʘʻ ʬʽʥʘʥʩʦʚʽ ʟʙʠʪʢʠ, blue chip ï ʚʠʩʦʢʦʜʦʭʽʜʥʫ ʘʢʮʽʶ, green economy ï 

ʝʢʦʣʦʛʽʯʥʦ ʦʨʽʻʥʪʦʚʘʥʫ ʝʢʦʥʦʤʽʢʫ, white knight ï ʢʦʤʧʘʥʽʶ ʘʙʦ ʽʥʚʝʩʪʦʨʘ, ʱʦ 

ʜʦʧʦʤʘʛʘʻ ʫʥʠʢʥʫʪʠ ʥʝʙʘʞʘʥʦʛʦ ʧʦʛʣʠʥʘʥʥʷ. ʎʝ ʜʦʚʦʜʠʪʴ, ʱʦ ʬʨʘʟʝʦʣʦʛʽʟʤʠ ʟ 

ʢʦʤʧʦʥʝʥʪʦʤ-ʢʦʣʦʨʦʥʽʤʦʤ ʬʫʥʢʮʽʦʥʫʶʪʴ ʥʝ ʣʠʰʝ ʚ ʟʘʛʘʣʴʥʦʚʞʠʚʘʥʽʡ ʤʦʚʽ, ʘ ʡ 

ʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʩʬʝʨʘʭ ʢʦʤʫʥʽʢʘʮʽʾ. 

ʄʘʪʝʨʽʘʣʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʣʠ ʘʥʛʣʽʡʩʴʢʽ ʬʨʘʟʝʦʣʦʛʽʯʥʽ ʦʜʠʥʠʮʽ ʟ 

ʢʦʤʧʦʥʝʥʪʘʤʠ black, white, red, blue, green, grey, yellow, ʚʽʜʽʙʨʘʥʽ ʟ 

ʣʝʢʩʠʢʦʛʨʘʬʽʯʥʠʭ ʜʞʝʨʝʣ ʽ ʩʫʯʘʩʥʠʭ ʘʥʛʣʦʤʦʚʥʠʭ ʢʦʥʪʝʢʩʪʽʚ. ɼʣʷ ʧʝʨʚʠʥʥʦʛʦ 

ʜʦʙʦʨʫ ʦʜʠʥʠʮʴ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ Cambridge Dictionary ʪʘ Merriam-Webster 

Dictionary, ʘ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʘʢʪʫʘʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʬʨʘʟʝʦʣʦʛʽʟʤʽʚ ï NOW 

Corpus: News on the Web [8; 9; 10]. ɼʦ ʘʥʘʣʽʟʫ ʟʘʣʫʯʘʣʠʩʷ ʣʠʰʝ ʩʪʘʣʽ ʦʜʠʥʠʮʽ ʟ 

ʧʦʚʥʽʩʪʶ ʘʙʦ ʯʘʩʪʢʦʚʦ ʧʝʨʝʦʩʤʠʩʣʝʥʠʤ ʟʥʘʯʝʥʥʷʤ.  

ʉʪʨʫʢʪʫʨʥʠʡ ʘʥʘʣʽʟ ʟʘʩʚʽʜʯʠʚ, ʱʦ ʥʘʡʧʨʦʜʫʢʪʠʚʥʽʰʦʶ ʤʦʜʝʣʣʶ ʻ Adj + N , 

ʫ ʷʢʽʡ ʢʦʣʦʨʦʥʽʤ ʚʠʢʦʥʫʻ ʘʪʨʠʙʫʪʠʚʥʫ ʬʫʥʢʮʽʶ: black sheep, black market, black 

mark, white lie, white elephant, red flag, red tape, red line, blue blood, green light, 

grey area, grey market, yellow press. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʮʽʻʾ ʤʦʜʝʣʽ ʧʦʷʩʥʶʻʪʴʩʷ ʾʾ 

ʢʦʤʧʘʢʪʥʽʩʪʶ ʪʘ ʩʝʤʘʥʪʠʯʥʦʶ ʤʽʩʪʢʽʩʪʶ. ʇʨʠʢʤʝʪʥʠʢʦʚʠʡ ʢʦʤʧʦʥʝʥʪ ʥʝ ʪʽʣʴʢʠ 

ʫʪʦʯʥʶʻ ʽʤʝʥʥʠʢ, ʘ ʡ ʟʘʜʘʻ ʥʘʧʨʷʤ ʦʙʨʘʟʥʦʛʦ ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ ʚʩʽʻʾ ʦʜʠʥʠʮʽ. 

ʅʘʧʨʠʢʣʘʜ, ʫ ʬʨʘʟʝʦʣʦʛʽʟʤʽ black sheep ʢʦʤʧʦʥʝʥʪ black ʥʝ ʧʦʟʥʘʯʘʻ ʬʽʟʠʯʥʠʡ 

ʢʦʣʽʨ, ʘ ʬʦʨʤʫʻ ʟʥʘʯʝʥʥʷ ʩʦʮʽʘʣʴʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʪʘ ʥʝʛʘʪʠʚʥʦʾ ʦʮʽʥʢʠ ʦʩʦʙʠ. ʋ 

ʬʨʘʟʝʦʣʦʛʽʟʤʽ white lie ʢʦʤʧʦʥʝʥʪ white ʧʦʤôʷʢʰʫʻ ʥʝʛʘʪʠʚʥʫ ʩʝʤʘʥʪʠʢʫ 

ʽʤʝʥʥʠʢʘ lie, ʫʥʘʩʣʽʜʦʢ ʯʦʛʦ ʚʩʷ ʦʜʠʥʠʮʷ ʧʦʟʥʘʯʘʻ ʥʝʧʨʘʚʜʫ, ʩʢʘʟʘʥʫ ʟ 

ʚʚʽʯʣʠʚʦʩʪʽ ʘʙʦ ʙʘʞʘʥʥʷ ʥʝ ʦʙʨʘʟʠʪʠ ʩʧʽʚʨʦʟʤʦʚʥʠʢʘ [8]. 
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ʄʝʥʰ ʧʨʦʜʫʢʪʠʚʥʦʶ, ʘʣʝ ʩʝʤʘʥʪʠʯʥʦ ʚʠʨʘʟʥʦʶ ʻ ʜʽʻʩʣʽʚʥʘ ʤʦʜʝʣʴ, ʫ ʷʢʽʡ 

ʢʦʣʦʨʦʥʽʤ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʧʨʝʜʠʢʘʪʠʚʥʦʾ ʩʪʨʫʢʪʫʨʠ: see red, feel blue, give 

the green light, be in the red. ʋ ʪʘʢʠʭ ʦʜʠʥʠʮʷʭ ʢʦʣʽʨʥʠʡ ʢʦʤʧʦʥʝʥʪ ʟʜʝʙʽʣʴʰʦʛʦ 

ʧʦʚôʷʟʘʥʠʡ ʽʟ ʜʠʥʘʤʽʢʦʶ ʝʤʦʮʽʡʥʦʛʦ, ʩʦʮʽʘʣʴʥʦʛʦ ʘʙʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʩʪʘʥʫ. 

ʌʨʘʟʝʦʣʦʛʽʟʤ see red ʧʝʨʝʜʘʻ ʩʪʘʥ ʛʥʽʚʫ ʘʙʦ ʨʦʟʜʨʘʪʫʚʘʥʥʷ; feel blue ʧʦʟʥʘʯʘʻ 

ʩʤʫʪʦʢ ʯʠ ʧʨʠʛʥʽʯʝʥʥʷ; give the green light ʦʟʥʘʯʘʻ ʥʘʜʘʪʠ ʜʦʟʚʽʣ ʘʙʦ ʩʭʚʘʣʠʪʠ 

ʜʽʶ; be in the red ʬʫʥʢʮʽʦʥʫʻ ʫ ʬʽʥʘʥʩʦʚʦʤʫ ʜʠʩʢʫʨʩʽ ʟʽ ʟʥʘʯʝʥʥʷʤ ʤʘʪʠ ʙʦʨʛʠ 

ʘʙʦ ʟʙʠʪʢʠ. ʆʪʞʝ, ʜʽʻʩʣʽʚʥʽ ʬʨʘʟʝʦʣʦʛʽʟʤʠ ʟ ʢʦʣʦʨʦʥʽʤʘʤʠ ʯʘʩʪʦ ʨʝʧʨʝʟʝʥʪʫʶʪʴ 

ʟʤʽʥʫ ʩʪʘʥʫ, ʨʝʘʢʮʽʶ ʩʫʙôʻʢʪʘ ʘʙʦ ʦʮʽʥʢʫ ʩʠʪʫʘʮʽʾ. 

ʆʢʨʝʤʫ ʩʪʨʫʢʪʫʨʥʫ ʛʨʫʧʫ ʩʪʘʥʦʚʣʷʪʴ ʧʨʠʡʤʝʥʥʠʢʦʚʽ ʬʨʘʟʝʦʣʦʛʽʯʥʽ 

ʦʜʠʥʠʮʽ: out of the blue, in the red, in black and white. ɰʭʥʴʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʻ 

ʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ ʽʜʽʦʤʘʪʠʟʘʮʽʾ. ʅʘʧʨʠʢʣʘʜ, out of the blue ʦʟʥʘʯʘʻ ʥʝʩʧʦʜʽʚʘʥʦ ʽ 

ʣʠʰʝ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʧʦʚôʷʟʘʥʝ ʟ ʧʨʷʤʦʶ ʢʦʣʽʨʥʦʶ ʩʝʤʘʥʪʠʢʦʶ [8]. ʋ 

ʬʨʘʟʝʦʣʦʛʽʟʤʽ in black and white ʧʦʻʜʥʘʥʥʷ ʜʚʦʭ ʢʦʣʦʨʦʥʽʤʽʚ ʩʪʚʦʨʶʻ ʟʥʘʯʝʥʥʷ 

ʧʠʩʴʤʦʚʦʾ ʬʽʢʩʘʮʽʾ, ʜʦʢʫʤʝʥʪʘʣʴʥʦʛʦ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʘʙʦ ʯʽʪʢʦʛʦ ʨʦʟʤʝʞʫʚʘʥʥʷ. 

ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʢʦʣʦʨʦʥʽʤʠ ʤʦʞʫʪʴ ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʥʝ ʪʽʣʴʢʠ ʷʢ ʦʢʨʝʤʽ 

ʩʤʠʩʣʦʚʽ ʤʘʨʢʝʨʠ, ʘ ʡ ʷʢ ʝʣʝʤʝʥʪʠ ʢʦʥʪʨʘʩʪʠʚʥʦʾ ʬʨʘʟʝʦʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ. 

ʉʝʤʘʥʪʠʯʥʠʡ ʘʥʘʣʽʟ ʜʘʚ ʟʤʦʛʫ ʚʠʦʢʨʝʤʠʪʠ ʢʽʣʴʢʘ ʦʩʥʦʚʥʠʭ ʛʨʫʧ 

ʬʨʘʟʝʦʣʦʛʽʯʥʠʭ ʦʜʠʥʠʮʴ ʽʟ ʢʦʤʧʦʥʝʥʪʦʤ-ʢʦʣʦʨʦʥʽʤʦʤ. ʇʝʨʰʫ ʛʨʫʧʫ ʩʪʘʥʦʚʣʷʪʴ 

ʦʜʠʥʠʮʽ ʟ ʥʝʛʘʪʠʚʥʦʶ ʦʮʽʥʥʽʩʪʶ: black market, black mark, black mood, black 

sheep, red tape, red flag, red herring, yellow press. ʋ ʮʠʭ ʬʨʘʟʝʦʣʦʛʽʟʤʘʭ 

ʢʦʣʦʨʦʥʽʤ ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʟʥʘʯʝʥʥʷ ʥʝʙʝʟʧʝʢʠ, ʥʝʟʘʢʦʥʥʦʩʪʽ, 

ʧʦʨʫʰʝʥʥʷ ʥʦʨʤʠ, ʩʦʮʽʘʣʴʥʦʛʦ ʦʩʫʜʫ, ʚʽʜʚʦʣʽʢʘʥʥʷ ʫʚʘʛʠ ʘʙʦ 

ʥʝʜʦʙʨʦʩʦʚʽʩʥʦʩʪʽ. ʅʘʧʨʠʢʣʘʜ, black market ʧʦʟʥʘʯʘʻ ʥʝʣʝʛʘʣʴʥʫ ʪʦʨʛʽʚʣʶ, 

black mark ï ʥʝʛʘʪʠʚʥʫ ʨʝʧʫʪʘʮʽʡʥʫ ʦʟʥʘʢʫ, red flag ï ʩʠʛʥʘʣ ʨʠʟʠʢʫ ʘʙʦ 

ʥʝʙʝʟʧʝʢʠ, red tape ï ʥʘʜʤʽʨʥʫ ʙʶʨʦʢʨʘʪʠʟʘʮʽʶ, red herring ï ʭʠʙʥʠʡ ʘʙʦ 

ʚʽʜʚʦʣʽʢʘʣʴʥʠʡ ʘʨʛʫʤʝʥʪ, yellow press ï ʩʝʥʩʘʮʽʡʥʫ ʘʙʦ ʥʝʜʦʙʨʦʩʦʚʽʩʥʫ 

ʞʫʨʥʘʣʽʩʪʠʢʫ [9]. 

ɼʨʫʛʫ ʛʨʫʧʫ ʬʦʨʤʫʶʪʴ ʬʨʘʟʝʦʣʦʛʽʟʤʠ ʟ ʥʝʡʪʨʘʣʴʥʦʶ ʘʙʦ ʢʦʥʪʝʢʩʪʫʘʣʴʥʦ 

ʟʘʣʝʞʥʦʶ ʩʝʤʘʥʪʠʢʦʶ: grey area, grey market, red line, green light, blue blood. 



597 

ɰʭʥʷ ʦʮʽʥʥʽʩʪʴ ʥʝ ʟʘʚʞʜʠ ʻ ʩʪʘʣʦʶ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʤʫʥʽʢʘʪʠʚʥʦʾ ʩʠʪʫʘʮʽʾ. 

ʅʘʧʨʠʢʣʘʜ, grey area ʧʦʟʥʘʯʘʻ ʥʝʚʠʟʥʘʯʝʥʫ, ʶʨʠʜʠʯʥʦ ʘʙʦ ʤʦʨʘʣʴʥʦ ʥʝʯʽʪʢʫ 

ʩʠʪʫʘʮʽʶ. ʂʦʤʧʦʥʝʥʪ grey ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʝ ʚʠʨʘʞʘʻ ʧʨʷʤʦʾ ʥʝʛʘʪʠʚʥʦʾ 

ʦʮʽʥʢʠ, ʘ ʧʝʨʝʜʘʻ ʧʨʦʤʽʞʥʽʩʪʴ ʽ ʚʽʜʩʫʪʥʽʩʪʴ ʯʽʪʢʠʭ ʤʝʞ. ʌʨʘʟʝʦʣʦʛʽʟʤ green light 

ʤʘʻ ʧʝʨʝʚʘʞʥʦ ʧʦʟʠʪʠʚʥʝ ʘʙʦ ʥʝʡʪʨʘʣʴʥʝ ʟʥʘʯʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʧʦʟʥʘʯʘʻ ʜʦʟʚʽʣ, 

ʩʭʚʘʣʝʥʥʷ ʘʙʦ ʧʦʯʘʪʦʢ ʜʽʾ [8]. 

ʊʨʝʪʶ ʛʨʫʧʫ ʩʪʘʥʦʚʣʷʪʴ ʦʜʠʥʠʮʽ, ʧʦʚôʷʟʘʥʽ ʟ ʝʤʦʮʽʡʥʠʤ ʩʪʘʥʦʤ ʣʶʜʠʥʠ: 

see red, feel blue, green with envy, as white as a sheet. ʋ ʮʠʭ ʬʨʘʟʝʦʣʦʛʽʟʤʘʭ 

ʢʦʣʦʨʦʥʽʤ ʻ ʟʘʩʦʙʦʤ ʤʝʪʘʬʦʨʠʯʥʦʛʦ ʧʦʟʥʘʯʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʪʘʥʫ ʯʝʨʝʟ 

ʟʦʚʥʽʰʥʶ ʘʙʦ ʘʩʦʮʽʘʪʠʚʥʫ ʦʟʥʘʢʫ. See red ʧʝʨʝʜʘʻ ʛʥʽʚ, feel blue ï ʩʤʫʪʦʢ, green 

with envy ï ʟʘʟʜʨʽʩʪʴ, as white as a sheet ï ʩʪʨʘʭ, ʰʦʢ ʘʙʦ ʬʽʟʠʯʥʫ ʩʣʘʙʢʽʩʪʴ. ʎʝ 

ʧʽʜʪʚʝʨʜʞʫʻ, ʱʦ ʢʦʣʦʨʦʥʽʤʠ ʫ ʩʢʣʘʜʽ ʬʨʘʟʝʦʣʦʛʽʟʤʽʚ ʘʢʪʠʚʥʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ 

ʤʦʚʥʽʡ ʢʦʥʮʝʧʪʫʘʣʽʟʘʮʽʾ ʝʤʦʮʽʡʥʦʾ ʩʬʝʨʠ. 

ʏʝʪʚʝʨʪʫ ʩʝʤʘʥʪʠʯʥʫ ʛʨʫʧʫ ʫʪʚʦʨʶʶʪʴ ʬʨʘʟʝʦʣʦʛʽʟʤʠ, ʧʦʚôʷʟʘʥʽ ʽʟ 

ʩʦʮʽʘʣʴʥʠʤ ʩʪʘʪʫʩʦʤ, ʥʦʨʤʦʶ ʘʙʦ ʚʽʜʭʠʣʝʥʥʷʤ ʚʽʜ ʥʝʾ: blue blood, black sheep, 

white-collar worker, blue-collar worker [9]. ʋ ʮʠʭ ʦʜʠʥʠʮʷʭ ʢʦʣʦʨʦʥʽʤ ʙʝʨʝ 

ʫʯʘʩʪʴ ʫ ʩʦʮʽʘʣʴʥʽʡ ʢʘʪʝʛʦʨʠʟʘʮʽʾ. Blue blood ʧʦʟʥʘʯʘʻ ʘʨʠʩʪʦʢʨʘʪʠʯʥʝ 

ʧʦʭʦʜʞʝʥʥʷ, black sheep ʭʘʨʘʢʪʝʨʠʟʫʻ ʦʩʦʙʫ, ʷʢʘ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʦʯʽʢʫʚʘʥʥʷʤ 

ʨʦʜʠʥʠ ʘʙʦ ʩʦʮʽʘʣʴʥʦʾ ʛʨʫʧʠ, ʘ white-collar worker ʽ blue-collar worker 

ʨʝʧʨʝʟʝʥʪʫʶʪʴ ʧʨʦʬʝʩʽʡʥʫ ʩʪʨʘʪʠʬʽʢʘʮʽʶ. ʆʪʞʝ, ʢʦʣʽʨʥʠʡ ʢʦʤʧʦʥʝʥʪ ʤʦʞʝ 

ʟʘʢʨʽʧʣʶʚʘʪʠ ʚ ʤʦʚʽ ʩʦʮʽʘʣʴʥʽ ʫʷʚʣʝʥʥʷ, ʦʮʽʥʢʠ ʪʘ ʢʫʣʴʪʫʨʥʽ ʩʪʝʨʝʦʪʠʧʠ. 

ʇôʷʪʫ ʛʨʫʧʫ ʩʪʘʥʦʚʣʷʪʴ ʬʨʘʟʝʦʣʦʛʽʟʤʠ ʝʢʦʥʦʤʽʯʥʦʛʦ ʡ ʜʽʣʦʚʦʛʦ ʜʠʩʢʫʨʩʫ: 

in the red, black market, grey market, blue chip, green economy, white knight, red 

tape [10]. ʋ ʮʠʭ ʦʜʠʥʠʮʷʭ ʢʦʣʦʨʦʥʽʤ ʯʘʩʪʦ ʚʠʢʦʥʫʻ ʪʝʨʤʽʥʦʣʦʛʽʟʦʚʘʥʫ ʬʫʥʢʮʽʶ. 

ʅʘʧʨʠʢʣʘʜ, in the red ʦʟʥʘʯʘʻ ʬʽʥʘʥʩʦʚʽ ʟʙʠʪʢʠ, blue chip ï ʚʠʩʦʢʦʜʦʭʽʜʥʫ 

ʘʢʮʽʶ, green economy ï ʝʢʦʣʦʛʽʯʥʦ ʦʨʽʻʥʪʦʚʘʥʫ ʝʢʦʥʦʤʽʢʫ, white knight ï 

ʢʦʤʧʘʥʽʶ ʘʙʦ ʽʥʚʝʩʪʦʨʘ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʫʥʠʢʥʫʪʠ ʥʝʙʘʞʘʥʦʛʦ ʧʦʛʣʠʥʘʥʥʷ. ʊʘʢʽ 

ʦʜʠʥʠʮʽ ʜʝʤʦʥʩʪʨʫʶʪʴ ʟʜʘʪʥʽʩʪʴ ʢʦʣʽʨʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʧʝʨʝʭʦʜʠʪʠ ʟʽ ʩʬʝʨʠ 

ʟʘʛʘʣʴʥʦʤʦʚʥʦʾ ʦʙʨʘʟʥʦʩʪʽ ʜʦ ʩʬʝʨʠ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʥʦʤʽʥʘʮʽʾ. 

ʆʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʘʶʪʴ ʧʽʜʩʪʘʚʠ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʩʝʤʘʥʪʠʢʘ 
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ʘʥʛʣʽʡʩʴʢʠʭ ʬʨʘʟʝʦʣʦʛʽʯʥʠʭ ʦʜʠʥʠʮʴ ʽʟ ʢʦʤʧʦʥʝʥʪʦʤ-ʢʦʣʦʨʦʥʽʤʦʤ ˇʨʫʥʪʫʻʪʴʩʷ 

ʥʘ ʪʨʴʦʭ ʦʩʥʦʚʥʠʭ ʤʝʭʘʥʽʟʤʘʭ: ʤʝʪʘʬʦʨʠʟʘʮʽʾ, ʘʩʦʮʽʘʪʠʚʥʦʤʫ ʧʝʨʝʥʝʩʝʥʥʽ ʪʘ 

ʢʫʣʴʪʫʨʥʽʡ ʩʠʤʚʦʣʽʟʘʮʽʾ. ʄʝʪʘʬʦʨʠʟʘʮʽʷ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʪʦʜʽ, ʢʦʣʠ ʢʦʣʽʨ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʦʟʥʘʯʝʥʥʷ ʘʙʩʪʨʘʢʪʥʦʛʦ ʩʪʘʥʫ ʘʙʦ ʷʢʦʩʪʽ, ʷʢ ʫ 

ʬʨʘʟʝʦʣʦʛʽʟʤʘʭ feel blue ʘʙʦ see red. ɸʩʦʮʽʘʪʠʚʥʝ ʧʝʨʝʥʝʩʝʥʥʷ ʚʠʷʚʣʷʻʪʴʩʷ ʫ 

ʬʨʘʟʝʦʣʦʛʽʟʤʘʭ green with envy ʽ as white as a sheet, ʜʝ ʢʦʣʽʨ ʧʦʚôʷʟʫʻʪʴʩʷ ʟ 

ʪʠʧʦʚʦʶ ʟʦʚʥʽʰʥʴʦʶ ʘʙʦ ʧʩʠʭʦʣʦʛʽʯʥʦʶ ʨʝʘʢʮʽʻʶ. ʂʫʣʴʪʫʨʥʘ ʩʠʤʚʦʣʽʟʘʮʽʷ 

ʦʩʦʙʣʠʚʦ ʧʦʤʽʪʥʘ ʚ ʦʜʠʥʠʮʷʭ blue blood, white lie, black sheep, ʟʥʘʯʝʥʥʷ ʷʢʠʭ 

ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʟʘʢʨʽʧʣʝʥʽ ʚ ʘʥʛʣʦʤʦʚʥʽʡ ʢʫʣʴʪʫʨʽ ʫʷʚʣʝʥʥʷ ʧʨʦ ʩʪʘʪʫʩ, 

ʤʦʨʘʣʴʥʽʩʪʴ, ʩʦʮʽʘʣʴʥʫ ʥʦʨʤʫ ʘʙʦ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʥʝʾ. 

ɺʘʞʣʠʚʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʦʣʽʩʝʤʘʥʪʠʯʥʦʩʪʽ 

ʢʦʣʽʨʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. ʂʦʣʦʨʦʥʽʤ black ʫ ʙʽʣʴʰʦʩʪʽ ʦʜʠʥʠʮʴ ʤʘʻ ʥʝʛʘʪʠʚʥʝ 

ʟʘʙʘʨʚʣʝʥʥʷ: black market, black mark, black mood. ʇʨʦʪʝ ʚ ʦʢʨʝʤʠʭ ʢʦʥʪʝʢʩʪʘʭ 

ʚʽʥ ʤʦʞʝ ʚʭʦʜʠʪʠ ʜʦ ʩʢʣʘʜʫ ʥʝʡʪʨʘʣʴʥʦʾ ʘʙʦ ʢʦʥʪʨʘʩʪʠʚʥʦʾ ʤʦʜʝʣʽ, ʷʢ ʫ in black 

and white. ʂʦʤʧʦʥʝʥʪ white ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʠʡ ʽʟ ʧʦʤôʷʢʰʝʥʦʶ ʦʮʽʥʢʦʶ, ʷʢ 

ʫ white lie, ʘʣʝ ʪʘʢʦʞ ʤʦʞʝ ʧʝʨʝʜʘʚʘʪʠ ʩʪʨʘʭ ʘʙʦ ʬʽʟʠʯʥʫ ʩʣʘʙʢʽʩʪʴ, ʷʢ ʫ as white 

as a sheet. ʂʦʣʦʨʦʥʽʤ red ʨʝʘʣʽʟʫʻ ʟʥʘʯʝʥʥʷ ʥʝʙʝʟʧʝʢʠ, ʛʥʽʚʫ, ʤʝʞʽ, ʚʽʜʚʦʣʽʢʘʥʥʷ 

ʫʚʘʛʠ ʘʙʦ ʬʽʥʘʥʩʦʚʦʛʦ ʜʝʬʽʮʠʪʫ: red flag, see red, red line, red herring, in the red. 

ʂʦʤʧʦʥʝʥʪ green ʧʦʟʥʘʯʘʻ ʜʦʟʚʽʣ, ʟʘʟʜʨʽʩʪʴ, ʥʝʟʨʽʣʽʩʪʴ ʘʙʦ ʝʢʦʣʦʛʽʯʥʫ 

ʩʧʨʷʤʦʚʘʥʽʩʪʴ: green light, green with envy, green economy. ʂʦʣʦʨʦʥʽʤʠ blue, 

grey, yellow ʻ ʤʝʥʰ ʧʨʦʜʫʢʪʠʚʥʠʤʠ, ʘʣʝ ʩʝʤʘʥʪʠʯʥʦ ʟʥʘʯʫʱʠʤʠ: blue 

ʧʦʚôʷʟʫʻʪʴʩʷ ʟʽ ʩʤʫʪʢʦʤ, ʩʦʮʽʘʣʴʥʠʤ ʩʪʘʪʫʩʦʤ ʘʙʦ ʥʘʜʽʡʥʽʩʪʶ; grey ï ʟ 

ʥʝʚʠʟʥʘʯʝʥʽʩʪʶ; yellow ï ʽʟ ʙʦʷʛʫʟʪʚʦʤ ʘʙʦ ʩʝʥʩʘʮʽʡʥʽʩʪʶ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʬʨʘʟʝʦʣʦʛʽʯʥʽ ʦʜʠʥʠʮʽ ʟ ʢʦʤʧʦʥʝʥʪʦʤ-ʢʦʣʦʨʦʥʽʤʦʤ ʚ 

ʘʥʛʣʽʡʩʴʢʽʡ ʤʦʚʽ ʩʪʘʥʦʚʣʷʪʴ ʩʪʨʫʢʪʫʨʥʦ ʨʽʟʥʦʤʘʥʽʪʥʫ ʡ ʩʝʤʘʥʪʠʯʥʦ 

ʙʘʛʘʪʦʰʘʨʦʚʫ ʛʨʫʧʫ. ɰʭʥʷ ʩʪʨʫʢʪʫʨʘ ʥʘʡʯʘʩʪʽʰʝ ʨʝʘʣʽʟʫʻʪʴʩʷ ʯʝʨʝʟ ʤʦʜʝʣʽ Adj + 

N, V + N / Adj, ʧʨʠʡʤʝʥʥʠʢʦʚʽ ʪʘ ʧʦʨʽʚʥʷʣʴʥʽ ʢʦʥʩʪʨʫʢʮʽʾ. ʅʘʡʧʨʦʜʫʢʪʠʚʥʽʰʦʶ 

ʻ ʤʦʜʝʣʴ Adj + N, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʾʾ ʢʦʤʧʘʢʪʥʽʩʪʶ, ʥʦʤʽʥʘʪʠʚʥʦʶ ʟʨʫʯʥʽʩʪʶ ʪʘ 

ʟʜʘʪʥʽʩʪʶ ʧʝʨʝʜʘʚʘʪʠ ʩʢʣʘʜʥʠʡ ʦʙʨʘʟʥʦ-ʦʮʽʥʥʠʡ ʟʤʽʩʪ. 

ʉʝʤʘʥʪʠʯʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʦʜʠʥʠʮʴ ʦʭʦʧʣʶʻ ʥʝʛʘʪʠʚʥʫ 
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ʦʮʽʥʥʽʩʪʴ, ʝʤʦʮʽʡʥʽ ʩʪʘʥʠ, ʩʦʮʽʘʣʴʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ, ʝʢʦʥʦʤʽʯʥʽ ʡ ʜʽʣʦʚʽ 

ʧʦʥʷʪʪʷ, ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ, ʜʦʟʚʽʣ ʽ ʥʝʙʝʟʧʝʢʫ. ʂʦʣʦʨʦʥʽʤʠ black, red, white ʽ green 

ʚʠʷʚʣʷʶʪʴ ʥʘʡʚʠʱʠʡ ʘʩʦʮʽʘʪʠʚʥʠʡ ʧʦʪʝʥʮʽʘʣ, ʦʩʢʽʣʴʢʠ ʘʢʪʠʚʥʦ ʬʦʨʤʫʶʪʴ 

ʟʥʘʯʝʥʥʷ ʥʝʟʘʢʦʥʥʦʩʪʽ, ʟʘʛʨʦʟʠ, ʝʤʦʮʽʡʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ, ʧʦʤôʷʢʰʝʥʦʾ ʦʮʽʥʢʠ, 

ʜʦʟʚʦʣʫ, ʟʘʟʜʨʦʩʪʽ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ. ʂʦʤʧʦʥʝʥʪʠ blue, grey, yellow ʻ 

ʤʝʥʰ ʧʨʦʜʫʢʪʠʚʥʠʤʠ, ʧʨʦʪʝ ʚʠʢʦʥʫʶʪʴ ʚʘʞʣʠʚʽ ʩʝʤʘʥʪʠʯʥʽ ʬʫʥʢʮʽʾ, ʧʦʚôʷʟʘʥʽ 

ʟʽ ʩʤʫʪʢʦʤ, ʩʦʮʽʘʣʴʥʠʤ ʩʪʘʪʫʩʦʤ, ʥʝʚʠʟʥʘʯʝʥʽʩʪʶ ʪʘ ʩʝʥʩʘʮʽʡʥʽʩʪʶ. 

ʆʪʞʝ, ʢʦʣʦʨʦʥʽʤ ʫ ʩʢʣʘʜʽ ʘʥʛʣʽʡʩʴʢʦʾ ʬʨʘʟʝʦʣʦʛʽʯʥʦʾ ʦʜʠʥʠʮʽ ʧʦʩʪʘʻ ʥʝ ʷʢ 

ʜʨʫʛʦʨʷʜʥʠʡ ʣʝʢʩʠʯʥʠʡ ʝʣʝʤʝʥʪ, ʘ ʷʢ ʘʢʪʠʚʥʠʡ ʥʦʩʽʡ ʦʙʨʘʟʥʦʛʦ, ʦʮʽʥʥʦʛʦ ʡ 

ʢʫʣʴʪʫʨʥʦ ʤʘʨʢʦʚʘʥʦʛʦ ʟʥʘʯʝʥʥʷ. ʌʨʘʟʝʦʣʦʛʽʟʤʠ ʟ ʢʦʣʽʨʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ 

ʨʝʧʨʝʟʝʥʪʫʶʪʴ ʚʘʞʣʠʚʠʡ ʬʨʘʛʤʝʥʪ ʘʥʛʣʦʤʦʚʥʦʾ ʢʘʨʪʠʥʠ ʩʚʽʪʫ, ʫ ʷʢʦʤʫ ʢʦʣʽʨ 

ʚʠʩʪʫʧʘʻ ʟʘʩʦʙʦʤ ʤʦʚʥʦʾ ʢʘʪʝʛʦʨʠʟʘʮʽʾ ʝʤʦʮʽʡ, ʩʦʮʽʘʣʴʥʠʭ ʷʚʠʱ, ʤʦʨʘʣʴʥʠʭ 

ʦʮʽʥʦʢ ʽ ʢʫʣʴʪʫʨʥʠʭ ʫʷʚʣʝʥʴ. 
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ʉʇɽʎʀʌɯʂɸ ɺɯɼʊɺʆʈɽʅʅʗ ɯɼɯʆʉʊʀʃʖ ɼɾʆʅɸ ʉʊɽʁʅɹɽʂɸ ɺ 

ʋʂʈɸɰʅʉʔʂʀʍ ʇɽʈɽʂʃɸɼɸʍ 

 

ʇʫʰʢʘʨ ʊʝʪʷʥʘ ʄʠʢʦʣʘʾʚʥʘ 

 ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ɿʘʙʦʣʦʪʥʘ ʉʦʬʽʷ ʄʠʭʘʡʣʽʚʥʘ 

ʟʜʦʙʫʚʘʯ ʧʝʨʰʦʛʦ ʨʽʚʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ 

ɾʠʪʦʤʠʨʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ 

ʤ. ɾʠʪʦʤʠʨ, ʋʢʨʘʾʥʘ 

 

ʇʨʦʙʣʝʤʘ ʚʽʜʪʚʦʨʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦ-ʘʚʪʦʨʩʴʢʦʛʦ ʩʪʠʣʶ ʚ ʭʫʜʦʞʥʴʦʤʫ 

ʧʝʨʝʢʣʘʜʽ ʻ ʦʜʥʽʻʶ ʟ ʮʝʥʪʨʘʣʴʥʠʭ ʫ ʩʫʯʘʩʥʦʤʫ ʧʝʨʝʢʣʘʜʦʟʥʘʚʩʪʚʽ. ɯʜʽʦʩʪʠʣʴ, ʘʙʦ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʘʚʪʦʨʩʴʢʠʡ ʩʪʠʣʴ, ʦʭʦʧʣʶʻ ʩʫʢʫʧʥʽʩʪʴ ʤʦʚʥʦ-ʩʪʠʣʽʩʪʠʯʥʠʭ, 

ʦʙʨʘʟʥʠʭ ʪʘ ʩʪʨʫʢʪʫʨʥʦ-ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴ 

ʪʚʦʨʯʽʩʪʴ ʢʦʥʢʨʝʪʥʦʛʦ ʘʚʪʦʨʘ ʚʽʜ ʫʩʽʭ ʽʥʰʠʭ, ʽ ʚʽʜʦʙʨʘʞʘʻ ʥʝʧʦʚʪʦʨʥʝ 

ʩʚʽʪʦʙʘʯʝʥʥʷ ʧʠʩʴʤʝʥʥʠʢʘ [1, ʩ. 12]. ʆʩʦʙʣʠʚʦ ʧʦʢʘʟʦʚʠʤ ʫ ʮʴʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʻ 

ʪʚʦʨʯʽʩʪʴ ɼʞʦʥʘ ʉʪʝʡʥʙʝʢʘ (1902ï1968) ï ʣʘʫʨʝʘʪʘ ʅʦʙʝʣʽʚʩʴʢʦʾ ʧʨʝʤʽʾ 

1962 ʨʦʢʫ, ʘʚʪʦʨʘ ʨʦʤʘʥʽʚ çThe Grapes of Wrathè ʽ çOf Mice and Menè, ʷʢʽ 

ʟʜʦʙʫʣʠ ʰʠʨʦʢʝ ʚʠʟʥʘʥʥʷ ʚ ʋʢʨʘʾʥʽ ʟʘʚʜʷʢʠ ʧʝʨʝʢʣʘʜʘʤ ʆʢʩʘʥʠ ʉʤʦʣʴʥʠʮʴʢʦʾ 

ʪʘ ʅʘʪʘʣʽʾ ʄʠʭʘʣʦʚʩʴʢʦʾ. 

ɯʜʽʦʩʪʠʣʴ ʉʪʝʡʥʙʝʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʢʽʣʴʢʦʤʘ ʚʠʨʘʟʥʠʤʠ ʜʦʤʽʥʘʥʪʘʤʠ. 

ʇʦ-ʧʝʨʰʝ, ʮʝ ʤʦʚʥʘ ʛʝʪʝʨʦʛʝʥʥʽʩʪʴ: ʧʠʩʴʤʝʥʥʠʢ ʤʘʡʩʪʝʨʥʦ ʧʦʻʜʥʫʻ 

ʥʝʡʪʨʘʣʴʥʫ, ʯʘʩʦʤ ʧʽʜʥʝʩʝʥʦ-ʣʽʨʠʯʥʫ ʤʦʚʫ ʘʚʪʦʨʩʴʢʦʛʦ ʦʧʦʚʽʜʘʯʘ ʽ ʩʦʮʽʘʣʴʥʦ 

ʟʥʠʞʝʥʝ, ʜʽʘʣʝʢʪʥʝ ʤʦʚʣʝʥʥʷ ʧʝʨʩʦʥʘʞʽʚ ï ʤʽʛʨʘʥʪʽʚ ʪʘ ʩʽʣʴʩʴʢʠʭ ʨʦʙʽʪʥʠʢʽʚ. 

ʊʘʢʝ ʧʦʻʜʥʘʥʥʷ ʨʝʘʣʽʟʫʻʪʴʩʷ ʯʝʨʝʟ ʩʢʦʨʦʯʝʥʽ ʬʦʨʤʠ, ʛʨʘʤʘʪʠʯʥʽ çʧʦʤʠʣʢʠè ʪʘ 

ʽʜʽʦʤʘʪʠʢʫ, ʱʦ ʥʘʜʘʻ ʪʝʢʩʪʫ ʜʦʢʫʤʝʥʪʘʣʴʥʦʩʪʽ ʡ ʩʦʮʽʘʣʴʥʦʾ ʜʦʩʪʦʚʽʨʥʦʩʪʽ. 

ʇʦ-ʜʨʫʛʝ, ʩʪʝʡʥʙʝʢʽʚʩʴʢʘ ʧʨʦʟʘ ʚʠʨʽʟʥʷʻʪʴʩʷ ʚʠʨʘʟʥʦʶ ʨʠʪʤʽʯʥʽʩʪʶ, ʷʢʘ 

ʜʦʩʷʛʘʻʪʴʩʷ ʟʘʩʦʙʘʤʠ ʘʥʘʬʦʨʠ, ʧʘʨʘʪʘʢʩʠʩʫ ʪʘ ʩʠʥʪʘʢʩʠʯʥʦʛʦ ʧʘʨʘʣʝʣʽʟʤʫ ʽ 

ʥʘʙʣʠʞʘʻ ʦʧʠʩʦʚʽ ʧʘʩʘʞʽ ʜʦ ʚʝʨʣʽʙʨʫ ʘʙʦ ʙʽʙʣʽʡʥʦʛʦ ʩʪʠʣʶ [3, ʩ. 165]. ʇʦ-ʪʨʝʪʻ, 

ʚʘʞʣʠʚʦʶ ʨʠʩʦʶ ʻ ʨʦʟʛʘʣʫʞʝʥʘ ʦʙʨʘʟʥʘ ʩʠʩʪʝʤʘ, ʫ ʷʢʽʡ ʧʨʠʨʦʜʥʽ ʦʙʨʘʟʠ 

ʬʫʥʢʮʽʦʥʫʶʪʴ ʷʢ ʩʠʤʚʦʣʠ ʩʦʮʽʘʣʴʥʠʭ ʽ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ (ʯʝʨʝʧʘʭʘ ʫ 
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çɻʨʦʥʘʭ ʛʥʽʚʫè ï ʩʠʤʚʦʣ ʥʝʚʧʠʥʥʦʾ ʩʠʣʠ, ʱʦ ʜʦʣʘʻ ʧʝʨʝʰʢʦʜʠ). ʇʦ-ʯʝʪʚʝʨʪʝ, 

ʜʣʷ ʧʠʩʴʤʝʥʥʠʢʘ ʭʘʨʘʢʪʝʨʥʘ ʩʠʥʪʘʢʩʠʯʥʘ ʛʥʫʯʢʽʩʪʴ: ʯʝʨʛʫʚʘʥʥʷ 

ʤʦʥʫʤʝʥʪʘʣʴʥʠʭ, ʨʦʟʛʘʣʫʞʝʥʠʭ ʨʝʯʝʥʴ ʽ ʢʦʨʦʪʢʠʭ ʫʨʠʚʯʘʩʪʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. 

ʇʦ-ʧ'ʷʪʝ, ʟʥʘʯʫʱʦʶ ʻ ʽʥʪʝʨʪʝʢʩʪʫʘʣʴʥʽʩʪʴ ï ʘʣʶʟʽʾ ʥʘ ɹʽʙʣʽʶ, ʘʤʝʨʠʢʘʥʩʴʢʫ 

ʣʽʪʝʨʘʪʫʨʥʫ ʪʨʘʜʠʮʽʶ ʪʘ ʥʘʨʦʜʥʽ ʧʽʩʥʽ [4, ʩ. 87]. 

ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʦʨʠʛʽʥʘʣʽʚ ʽ ʧʝʨʝʢʣʘʜʽʚ ʚʠʷʚʣʷʻ ʨʽʟʥʽ ʩʪʨʘʪʝʛʽʯʥʽ 

ʧʽʜʭʦʜʠ ʧʝʨʝʢʣʘʜʘʯʽʚ. ʇʝʨʝʢʣʘʜ çɻʨʦʥʽʚ ʛʥʽʚʫè ʆ. ʉʤʦʣʴʥʠʮʴʢʦʾ ʪʷʞʽʻ ʜʦ 

ʬʦʨʝʥʽʟʘʮʽʡʥʦʾ ʩʪʨʘʪʝʛʽʾ: ʧʝʨʝʢʣʘʜʘʯʢʘ ʟʙʝʨʽʛʘʻ ʨʠʪʤʽʯʥʦ-ʩʠʥʪʘʢʩʠʯʥʫ 

ʦʨʛʘʥʽʟʘʮʽʶ ʪʝʢʩʪʫ, ʚʽʜʪʚʦʨʶʻ ʘʥʘʬʦʨʠʯʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʦʨʠʛʽʥʘʣʫ. ɿʦʢʨʝʤʘ, ʫ 

ʟʥʘʤʝʥʠʪʦʤʫ ʦʧʠʩʽ ʧʠʣʦʚʦʾ ʙʫʨʽ ʧʦʯʘʪʢʦʚʝ çandè ʧʝʨʝʜʘʥʦ ʚʽʜʧʦʚʽʜʥʠʤ çʽè, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʘʥʘʬʦʨʠʯʥʠʡ ʝʬʝʢʪ ʟʘʩʦʙʘʤʠ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ. ʇʝʨʝʢʣʘʜ çʇʨʦ 

ʤʠʰʝʡ ʽ ʣʶʜʝʡè ʅ. ʄʠʭʘʣʦʚʩʴʢʦʾ ʻ ʙʽʣʴʰ ʜʦʤʝʩʪʠʢʘʮʽʡʥʠʤ: ʧʝʨʝʢʣʘʜʘʯʢʘ 

ʚʽʣʴʥʽʰʝ ʧʝʨʝʙʫʜʦʚʫʻ ʩʠʥʪʘʢʩʠʩ ʽ ʣʝʢʩʠʢʫ, ʩʪʘʚʣʷʯʠ ʧʨʽʦʨʠʪʝʪʦʤ ʧʨʠʨʦʜʥʽʩʪʴ 

ʮʽʣʴʦʚʦʛʦ ʪʝʢʩʪʫ. ʆʙʠʜʚʘ ʧʽʜʭʦʜʠ ʻ ʪʝʦʨʝʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʠʤʠ, ʘʜʞʝ 

ʦʧʪʠʤʘʣʴʥʘ ʩʪʨʘʪʝʛʽʷ ʚʽʜʪʚʦʨʝʥʥʷ ʽʜʽʦʩʪʠʣʶ ʧʝʨʝʜʙʘʯʘʻ ʟʙʝʨʝʞʝʥʥʷ ʢʣʶʯʦʚʠʭ 

ʩʪʠʣʽʩʪʠʯʥʠʭ ʜʦʤʽʥʘʥʪ ʟ ʦʜʥʦʯʘʩʥʦʶ ʛʦʪʦʚʥʽʩʪʶ ʜʦ ʢʦʤʧʨʦʤʽʩʫ ʫ ʤʝʥʰ 

ʟʥʘʯʫʱʠʭ ʘʩʧʝʢʪʘʭ [2, ʩ. 27]. 

ʅʘʡʙʽʣʴʰ ʧʨʦʙʣʝʤʥʠʤʠ ʘʩʧʝʢʪʘʤʠ ʚʽʜʪʚʦʨʝʥʥʷ ʽʜʽʦʩʪʠʣʶ ʉʪʝʡʥʙʝʢʘ ʻ 

ʧʝʨʝʜʘʯʘ ʜʽʘʣʝʢʪʥʦʛʦ ʤʦʚʣʝʥʥʷ, ʟʚʫʢʦʚʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʟʠ ʪʘ ʽʥʪʝʨʪʝʢʩʪʫʘʣʴʥʠʭ 

ʘʣʶʟʽʡ. ɼʣʷ ʧʝʨʝʜʘʯʽ ʜʽʘʣʝʢʪʫ ʦʙʠʜʚʘ ʧʝʨʝʢʣʘʜʘʯʽ ʚʜʘʶʪʴʩʷ ʜʦ ʢʦʤʧʝʥʩʘʮʽʡʥʠʭ 

ʧʨʠʡʦʤʽʚ: ʥʘʧʨʠʢʣʘʜ, çI ain't gonna say nothin'è ʄʠʭʘʣʦʚʩʴʢʘ ʧʝʨʝʜʘʻ ʷʢ çʗ ʥʽʯʦ 

ʥʝ ʩʢʘʞʫè, ʟʙʝʨʽʛʘʶʯʠ ʟʘʛʘʣʴʥʝ ʚʨʘʞʝʥʥʷ ʩʦʮʽʘʣʴʥʦ ʟʥʠʞʝʥʦʛʦ ʤʦʚʣʝʥʥʷ 

[1, ʩ. 67]. ɸʣʽʪʝʨʘʮʽʷ ʪʘ ʘʩʦʥʘʥʩ ʚʽʜʪʚʦʨʶʶʪʴʩʷ ʣʠʰʝ ʯʘʩʪʢʦʚʦ ʯʝʨʝʟ ʬʦʥʝʪʠʯʥʽ 

ʚʽʜʤʽʥʥʦʩʪʽ ʤʦʚ. 

ɺʦʜʥʦʯʘʩ ʦʙʨʘʟʥʘ ʩʠʩʪʝʤʘ, ʣʝʢʩʠʯʥʽ ʜʦʤʽʥʘʥʪʠ ʪʘ ʟʘʛʘʣʴʥʠʡ ʪʦʥ 

ʘʚʪʦʨʩʴʢʦʛʦ ʛʦʣʦʩʫ ï ʧʦʻʜʥʘʥʥʷ ʩʪʨʠʤʘʥʦʩʪʽ ʡ ʚʥʫʪʨʽʰʥʴʦʾ ʥʘʧʨʫʞʝʥʦʩʪʽ ï 

ʚʽʜʪʚʦʨʝʥʽ ʚ ʦʙʦʭ ʧʝʨʝʢʣʘʜʘʭ ʟʘʛʘʣʦʤ ʫʩʧʽʰʥʦ, ʱʦ ʜʦʟʚʦʣʷʻ ʫʢʨʘʾʥʩʴʢʦʤʫ 

ʯʠʪʘʯʝʚʽ ʧʦʚʥʦʮʽʥʥʦ ʩʧʨʠʡʤʘʪʠ ʭʫʜʦʞʥʶ ʩʚʦʻʨʽʜʥʽʩʪʴ ʩʪʝʡʥʙʝʢʽʚʩʴʢʦʾ ʧʨʦʟʠ. 
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ʃɽʂʉʀʂʆ-ʉʊʀʃɯʉʊʀʏʅɯ ʆʉʆɹʃʀɺʆʉʊɯ ʈɽʇʈɽɿɽʅʊɸʎɯɰ 

ʇʆʈʊʈɽʊʅʀʍ ʆʇʀʉɯɺ ɺ ʈʆʄɸʅɯ ɼɾ. ɻʈɯʅɸ 

çTHE FAULT  IN OUR STARSè 

 

ʊʢʘʯʝʥʢʦ ɻʘʥʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ 

ʢ.ʬʽʣʦʣ.ʥ., ʜʦʮʝʥʪ 

ʆʜʝʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯ. ɯ. ʄʝʯʥʠʢʦʚʘ 

ʤ. ʆʜʝʩʘ, ʋʢʨʘʾʥʘ 

ʏʝʨʥʻʚʘ ʖʣʽʷ ɺʘʜʠʤʽʚʥʘ 

ʉʪʫʜʝʥʪʢʘ 4 ʢʫʨʩʫ 

ʆʜʝʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯ. ɯ. ʄʝʯʥʠʢʦʚʘ 

ʤ. ʆʜʝʩʘ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ  

ʋ ʩʪʘʪʪʽ ʜʦʩʣʽʜʞʝʥʦ ʣʝʢʩʠʢʦ-ʩʪʠʣʽʩʪʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʧʨʝʟʝʥʪʘʮʽʾ 

ʧʦʨʪʨʝʪʥʠʭ ʦʧʠʩʽʚ ʫ ʨʦʤʘʥʽ ɼʞʦʥʘ ˆʨʽʥʘ The Fault in Our Stars. ʅʘ ʤʘʪʝʨʽʘʣʽ 

ʪʚʦʨʫ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʧʝʮʠʬʽʢʫ ʩʪʚʦʨʝʥʥʷ ʭʫʜʦʞʥʽʭ ʦʙʨʘʟʽʚ ʧʝʨʩʦʥʘʞʽʚ 

ʟʘʩʦʙʘʤʠ ʧʦʨʪʨʝʪʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʟʦʢʨʝʤʘ ʯʝʨʝʟ ʦʧʠʩ ʟʦʚʥʽʰʥʦʩʪʽ, 

ʤʦʚʣʝʥʥʷ, ʧʦʚʝʜʽʥʢʠ ʪʘ ʝʤʦʮʽʡʥʠʭ ʩʪʘʥʽʚ ʛʝʨʦʾʚ. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ 

ʚʠʷʚʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʣʝʢʩʠʯʥʠʭ ʽ ʩʪʠʣʽʩʪʠʯʥʠʭ ʟʘʩʦʙʽʚ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ 

ʘʚʪʦʨ ʬʦʨʤʫʻ ʧʩʠʭʦʣʦʛʽʯʥʦ ʛʣʠʙʦʢʽ ʧʦʨʪʨʝʪʥʽ ʦʙʨʘʟʠ ʪʘ ʨʝʘʣʽʟʫʻ ʽʜʝʡʥʠʡ ʟʤʽʩʪ 

ʨʦʤʘʥʫ. ʋ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʘʥʦ ʦʧʠʩʦʚʠʡ ʤʝʪʦʜ, ʤʝʪʦʜ ʘʥʘʣʽʟʫ ʭʫʜʦʞʥʴʦʛʦ 

ʪʝʢʩʪʫ, ʢʦʥʪʝʢʩʪʫʘʣʴʥʠʡ ʘʥʘʣʽʟ ʽ ʝʣʝʤʝʥʪʠ ʣʽʥʛʚʦʩʪʠʣʽʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ. ʋ 

ʨʝʟʫʣʴʪʘʪʽ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ɼʞʦʥ ˆʨʽʥ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʦʮʽʥʥʫ ʣʝʢʩʠʢʫ, 

ʝʧʽʪʝʪʠ, ʤʝʪʘʬʦʨʠ, ʧʦʨʽʚʥʷʥʥʷ, ʩʠʤʚʦʣʽʯʥʽ ʜʝʪʘʣʽ, ʧʦʚʪʦʨʠ ʪʘ ʝʣʝʤʝʥʪʠ 

ʨʦʟʤʦʚʥʦʛʦ ʤʦʚʣʝʥʥʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʠʭ ʦʙʨʘʟʽʚ ʧʝʨʩʦʥʘʞʽʚ. 

ɿôʷʩʦʚʘʥʦ, ʱʦ ʧʦʨʪʨʝʪʥʽ ʦʧʠʩʠ ʫ ʨʦʤʘʥʽ ʚʠʢʦʥʫʶʪʴ ʥʝ ʣʠʰʝ ʦʧʠʩʦʚʫ ʬʫʥʢʮʽʶ, ʘ 

ʡ ʩʧʨʠʷʶʪʴ ʨʦʟʢʨʠʪʪʶ ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʚʽʪʫ ʛʝʨʦʾʚ, ʾʭʥʽʭ ʧʩʠʭʦʣʦʛʽʯʥʠʭ 

ʧʝʨʝʞʠʚʘʥʴ, ʘ ʪʘʢʦʞ ʢʣʶʯʦʚʠʭ ʪʝʤ ʪʚʦʨʫ, ʟʦʢʨʝʤʘ ʢʦʭʘʥʥʷ, ʭʚʦʨʦʙʠ, ʚʪʨʘʪʠ ʪʘ 

ʧʦʰʫʢʫ ʩʝʥʩʫ ʞʠʪʪʷ. ɺʠʩʥʦʚʢʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʢʨʝʩʣʶʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ 

ʣʝʢʩʠʢʦ-ʩʪʠʣʽʩʪʠʯʥʠʭ ʟʘʩʦʙʽʚ ʫ ʬʦʨʤʫʚʘʥʥʽ ʮʽʣʽʩʥʦʛʦ ʭʫʜʦʞʥʴʦʛʦ ʦʙʨʘʟʫ ʪʘ 

ʨʝʘʣʽʟʘʮʽʾ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʩʪʠʣʶ ʧʠʩʴʤʝʥʥʠʢʘ. 
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ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʭʫʜʦʞʥʽʡ ʧʦʨʪʨʝʪ, ʧʦʨʪʨʝʪʥʠʡ ʦʧʠʩ, ʣʝʢʩʠʢʦ-ʩʪʠʣʽʩʪʠʯʥʽ 

ʟʘʩʦʙʠ, ʭʫʜʦʞʥʽʡ ʦʙʨʘʟ, ʤʦʚʥʘ ʨʝʧʨʝʟʝʥʪʘʮʽʷ ʧʝʨʩʦʥʘʞʘ, ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʩʪʠʣʴ 

ʘʚʪʦʨʘ, ʧʩʠʭʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʝʨʩʦʥʘʞʘ, ʩʪʠʣʽʩʪʠʯʥʠʡ ʘʥʘʣʽʟ. 

 

ʆʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʟʘʩʦʙʽʚ ʦʧʠʩʫ ʧʝʨʩʦʥʘʞʽʚ ʫ ʭʫʜʦʞʥʽʡ ʣʽʪʝʨʘʪʫʨʽ 

ʻ ʧʦʨʪʨʝʪ. ʏʝʨʝʟ ʜʝʪʘʣʴʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ ʾʭʥʴʦʾ ʟʦʚʥʽʰʥʦʩʪʽ, ʷʢʘ ʚʢʣʶʯʘʻ ʾʭʥʶ 

ʧʦʩʪʘʚʫ, ʦʙʣʠʯʯʷ, ʦʜʷʛ, ʨʫʭʠ, ʞʝʩʪʠ ʪʘ ʤʘʥʝʨʠ, ʚʽʥ ʜʦʧʦʤʘʛʘʻ ʘʚʪʦʨʫ ʨʦʟʢʨʠʪʠ 

ʷʢ ʪʠʧʦʚʠʡ, ʪʘʢ ʽ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʩʚʦʾʭ ʛʝʨʦʾʚ ʽ ʚʠʨʘʟʠʪʠ ʩʚʦʻ ʦʩʦʙʠʩʪʝ 

ʩʪʘʚʣʝʥʥʷ ʜʦ ʥʠʭ. 

ʍʫʜʦʞʥʽʡ ʧʦʨʪʨʝʪ ʻ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʣʽʪʝʨʘʪʫʨʥʦʛʦ ʪʚʦʨʫ, ʦʩʢʽʣʴʢʠ 

ʯʝʨʝʟ ʥʴʦʛʦ ʘʚʪʦʨ ʧʝʨʝʜʘʻ ʥʝ ʣʠʰʝ ʟʦʚʥʽʰʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʝʨʩʦʥʘʞʘ, ʘ ʡ 

ʡʦʛʦ ʚʥʫʪʨʽʰʥʽʡ ʩʚʽʪ, ʝʤʦʮʽʡʥʠʡ ʩʪʘʥ, ʧʩʠʭʦʣʦʛʽʯʥʽ ʧʝʨʝʞʠʚʘʥʥʷ ʪʘ 

ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ. ʇʦʨʪʨʝʪ ʧʝʨʩʦʥʘʞʘ ʻ ʦʜʥʠʤ ʽʟ ʧʨʦʚʽʜʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʭʫʜʦʞʥʴʦʛʦ ʦʙʨʘʟʫ, ʘʜʞʝ ʯʝʨʝʟ ʟʦʚʥʽʰʥʽ ʨʠʩʠ ʛʝʨʦʷ, ʡʦʛʦ ʤʽʤʽʢʫ, 

ʞʝʩʪʠ, ʤʘʥʝʨʫ ʧʦʚʝʜʽʥʢʠ ʪʘ ʤʦʚʣʝʥʥʷ ʘʚʪʦʨ ʨʦʟʢʨʠʚʘʻ ʛʣʠʙʰʽ ʧʩʠʭʦʣʦʛʽʯʥʽ, 

ʩʦʮʽʘʣʴʥʽ ʪʘ ʽʜʝʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʆʩʦʙʣʠʚʫ ʨʦʣʴ ʫ ʩʪʚʦʨʝʥʥʽ ʭʫʜʦʞʥʴʦʛʦ 

ʧʦʨʪʨʝʪʘ ʚʽʜʽʛʨʘʶʪʴ ʣʝʢʩʠʢʦ-ʩʪʠʣʽʩʪʠʯʥʽ ʟʘʩʦʙʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʝʤʦʮʽʡʥʦ-ʝʢʩʧʨʝʩʠʚʥʝ ʟʘʙʘʨʚʣʝʥʥʷ ʦʧʠʩʫ ʪʘ ʧʝʨʝʪʚʦʨʶʶʪʴ ʟʦʚʥʽʰʥʽ ʜʝʪʘʣʽ ʥʘ 

ʥʦʩʽʾ ʩʤʠʩʣʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʈʦʤʘʥ The Fault in Our Stars (ʫʢʨ. çʇʨʦʚʠʥʘ ʟʽʨʦʢè) ʘʤʝʨʠʢʘʥʩʴʢʦʛʦ 

ʧʠʩʴʤʝʥʥʠʢʘ ɼʞʦʥʘ ˆʨʽʥʘ  ̒ ʷʩʢʨʘʚʠʤ ʧʨʠʢʣʘʜʦʤ ʩʫʯʘʩʥʦʾ ʘʥʛʣʦʤʦʚʥʦʾ 

ʣʽʪʝʨʘʪʫʨʠ, ʫ ʷʢʽʡ ʤʦʚʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʪʝʢʩʪʫ ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ 

ʭʫʜʦʞʥʽʭ ʦʙʨʘʟʽʚ. ʍʫʜʦʞʥʽʡ ʩʪʠʣʴ ʧʠʩʴʤʝʥʥʠʢʘ ʚʠʨʽʟʥʷʻʪʴʩʷ ʧʦʻʜʥʘʥʥʷʤ 

ʜʦʩʪʫʧʥʦʩʪʽ ʤʦʚʣʝʥʥʷ ʟ ʛʣʠʙʦʢʠʤ ʬʽʣʦʩʦʬʩʴʢʠʤ ʧʽʜʪʝʢʩʪʦʤ, ʘ ʪʘʢʦʞ ʘʢʪʠʚʥʠʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʘʬʦʨ, ʩʠʤʚʦʣʽʚ, ʧʦʚʪʦʨʽʚ ʽ ʨʦʟʤʦʚʥʦʾ ʣʝʢʩʠʢʠ. ʋ ʨʦʤʘʥʽ 

ʩʠʩʪʝʤʘ ʣʝʢʩʠʯʥʠʭ ʜʦʤʽʥʘʥʪ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʘ ʟ ʪʝʤʘʤʠ ʭʚʦʨʦʙʠ, ʯʘʩʫ, 

ʥʝʩʢʽʥʯʝʥʥʦʩʪʽ, ʙʦʣʶ ʪʘ ʣʶʙʦʚʽ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʩʪʚʦʨʝʥʥʷ 

ʧʦʨʪʨʝʪʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʝʨʩʦʥʘʞʽʚ. ʏʝʨʝʟ ʤʦʚʣʝʥʥʷ, ʩʘʤʦʽʨʦʥʽʶ, ʩʠʤʚʦʣʽʯʥʽ 

ʜʝʪʘʣʽ ʪʘ ʩʪʠʣʽʩʪʠʯʥʦ ʤʘʨʢʦʚʘʥʽ ʚʠʩʣʦʚʣʶʚʘʥʥʷ ʛʝʨʦʾ ʧʦʩʪʘʶʪʴ ʧʩʠʭʦʣʦʛʽʯʥʦ 

ʛʣʠʙʦʢʠʤʠ ʡ ʙʘʛʘʪʦʛʨʘʥʥʠʤʠ ʦʙʨʘʟʘʤʠ. 
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ʄʝʪʦʶ ʮʽʻʾ ʩʪʘʪʪʽ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʣʝʢʩʠʢʦ-ʩʪʠʣʽʩʪʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʨʝʧʨʝʟʝʥʪʘʮʽʾ ʧʦʨʪʨʝʪʥʠʭ ʦʧʠʩʽʚ ʫ ʨʦʤʘʥʽ ɼʞʦʥʘ ˆʨʽʥʘ The Fault in Our Stars, ʘ 

ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʥʷ ʨʦʣʽ ʤʦʚʥʠʭ ʟʘʩʦʙʽʚ ʫ ʩʪʚʦʨʝʥʥʽ ʭʫʜʦʞʥʽʭ ʦʙʨʘʟʽʚ ʧʝʨʩʦʥʘʞʽʚ 

ʪʘ ʨʦʟʢʨʠʪʪʽ ʽʜʝʡʥʦ-ʪʝʤʘʪʠʯʥʦʛʦ ʟʤʽʩʪʫ ʪʚʦʨʫ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʣʶʯʘʶʪʴ ʦʧʠʩʦʚʠʡ ʤʝʪʦʜ, ʤʝʪʦʜ ʘʥʘʣʽʟʫ 

ʭʫʜʦʞʥʴʦʛʦ ʪʝʢʩʪʫ, ʢʦʥʪʝʢʩʪʫʘʣʴʥʠʡ ʘʥʘʣʽʟ, ʘ ʪʘʢʦʞ ʝʣʝʤʝʥʪʠ 

ʣʽʥʛʚʦʩʪʠʣʽʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʣʝʢʩʠʯʥʠʭ ʦʜʠʥʠʮʴ, ʪʨʦʧʽʚ ʽ ʩʪʠʣʽʩʪʠʯʥʠʭ ʬʽʛʫʨ ʫ ʧʨʦʮʝʩʽ ʩʪʚʦʨʝʥʥʷ 

ʧʦʨʪʨʝʪʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʝʨʩʦʥʘʞʽʚ. 

ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʛʝʨʦʷ ʚ ʭʫʜʦʞʥʴʦʤʫ ʪʚʦʨʽ ʚʠʢʦʥʫʻ ʥʠʟʢʫ ʚʘʞʣʠʚʠʭ 

ʝʩʪʝʪʠʯʥʠʭ ʟʘʚʜʘʥʴ. ʇʦ-ʧʝʨʰʝ, ʚʽʥ ʜʦʧʦʤʘʛʘʻ ʥʘʤ ʫʷʚʠʪʠ ʢʦʥʢʨʝʪʥʦʛʦ ʛʝʨʦʷ, 

ʨʦʟʢʨʠʚʘʶʯʠ ʡʦʛʦ ʭʘʨʘʢʪʝʨ ʽ ʨʠʩʠ, ʷʢʽ ʨʦʙʣʷʪʴ ʡʦʛʦ ʦʩʦʙʣʠʚʠʤ, ʘ ʪʘʢʦʞ 

ʚʢʘʟʫʶʯʠ ʥʘ ʡʦʛʦ ʤʽʩʮʝ ʪʘ ʨʦʣʴ ʫ ʧʝʚʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ. ɿʦʙʨʘʞʝʥʥʷ ʛʝʨʦʷ, ʦʜʷʛ 

ʪʘ ʽʥʰʽ ʜʝʪʘʣʽ ʬʦʨʤʫʶʪʴ ʡʦʛʦ ʫʷʚʣʝʥʥʷ. ʆʜʥʘʢ ʟʦʚʥʽʰʥʽʩʪʴ ʛʝʨʦʷ ʪʘʢʦʞ ʤʦʞʝ 

ʤʽʩʪʠʪʠ ʤʦʨʘʣʴʥʽ ʘʩʧʝʢʪʠ. ɺʽʥ ʤʦʞʝ ʙʫʪʠ ʚʽʜʦʙʨʘʞʝʥʥʷʤ ʩʫʩʧʽʣʴʥʠʭ ʥʦʨʤ ʽ 

ʧʨʠʥʮʠʧʽʚ. 

ʋ çɺʝʣʠʢʦʤʫ ʪʣʫʤʘʯʥʦʤʫ ʩʣʦʚʥʠʢʫ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠè ʪʝʨʤʽʥ çʧʦʨʪʨʝʪè 

ʧʦʷʩʥʶʻʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ: ç1. ʄʘʣʴʦʚʘʥʝ, ʩʢʫʣʴʧʪʫʨʥʝ ʘʙʦ ʬʦʪʦʛʨʘʬʽʯʥʝ 

ʟʦʙʨʘʞʝʥʥʷ ʦʙʣʠʯʯʷ ʣʶʜʠʥʠ ʘʙʦ ʛʨʫʧʠ ʣʶʜʝʡ. // ɺʽʜʧʦʚʽʜʥʠʡ ʞʘʥʨ 

ʦʙʨʘʟʦʪʚʦʨʯʦʛʦ ʤʠʩʪʝʮʪʚʘ. // ʨʦʟʤ. ʇʨʦ ʣʶʜʠʥʫ ʘʙʦ ʾʾ ʟʦʙʨʘʞʝʥʥʷ, ʱʦ ʜʫʞʝ 

ʩʭʦʞʽ ʥʘ ʢʦʛʦʩʴ. 2. ʆʧʠʩ ʟʦʚʥʽʰʥʦʩʪʽ ʧʝʨʩʦʥʘʞʘ ʚ ʣʽʪʝʨʘʪʫʨʥʦʤʫ ʪʚʦʨʽ. // 

ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʩʫʢʫʧʥʽʩʪʴ ʭʘʨʘʢʪʝʨʥʠʭ ʨʠʩ ʢʦʛʦ-ʥʝʙʫʜʴ. // ʈʽʟʥʦʚʠʜ 

ʣʽʪʝʨʘʪʫʨʥʦʛʦ ʞʘʥʨʫ ï ʥʘʨʠʩ ʞʠʪʪʷ ʽ ʜʽʷʣʴʥʦʩʪʽ ʷʢʦ-ʾʥʝʙʫʜʴ ʣʶʜʠʥʠè [1, ʩ. 886]. 

ʇʦʥʷʪʪʷ çʧʦʨʪʨʝʪè ʤʘʻ ʽʩʪʦʨʽʶ, ʷʢʘ ʧʦʯʠʥʘʻʪʴʩʷ ʱʝ ʟ ʘʥʪʠʯʥʦʩʪʽ. ʉʣʦʚʦ 

çʧʦʨʪʨʝʪè ʤʘʻ ʩʚʦʻ ʢʦʨʽʥʥʷ ʚ ʢʫʣʴʪʫʨʽ ʙʘʛʘʪʴʦʭ ʻʚʨʦʧʝʡʩʴʢʠʭ ʥʘʨʦʜʽʚ ʽ ʚʢʘʟʫʻ 

ʥʘ ʟʦʙʨʘʞʝʥʥʷ ʢʦʥʢʨʝʪʥʦʾ ʦʩʦʙʠ ʯʠ ʦʙôʻʢʪʘ. ɺʯʝʥʽ ʜʘʚʥʦ ʧʦʤʽʪʠʣʠ, ʱʦ ʧʦʨʪʨʝʪʠ 

ʻ ʚʘʞʣʠʚʠʤ ʤʠʩʪʝʮʴʢʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʚʽʜʪʚʦʨʝʥʥʷ ʨʝʘʣʴʥʦʩʪʽ ʚ ʭʫʜʦʞʥʽʡ 

ʣʽʪʝʨʘʪʫʨʽ. ʏʝʨʝʟ ʜʝʪʘʣʽ, ʪʘʢʽ ʷʢ ʧʦʛʣʷʜ, ʤʽʤʽʢʘ, ʞʝʩʪʠ ʪʘ ʦʜʷʛ, ʚʽʥ ʟʘʚʞʜʠ 

ʚʽʜʯʫʚʘʻ ʟʚôʷʟʦʢ ʽʟ ʚʥʫʪʨʽʰʥʽʤ ʩʚʽʪʦʤ ʛʝʨʦʷ. çʇʦʨʪʨʝʪʠ ʤʽʩʪʷʪʴ ʙʘʛʘʪʦ ʛʣʠʙʦʢʠʭ 

ʩʧʦʩʪʝʨʝʞʝʥʴ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʪʚʦʨʯʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʧʽʟʥʘʥʥʷʤ 
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ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʚʽʪʫ ʛʝʨʦʷ ʯʝʨʝʟ ʭʫʜʦʞʥʻ ʚʽʜʦʙʨʘʞʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʮʽ ʝʣʝʤʝʥʪʠ 

ʧʦʢʨʘʱʫʶʪʴ ʨʦʟʫʤʽʥʥʷ ʧʦʚʝʜʽʥʢʠ ʪʘ ʧʩʠʭʦʣʦʛʽʾ ʧʝʨʩʦʥʘʞʘ. ʇʦʨʪʨʝʪʠ ʜʘʶʪʴ 

ʧʦʚʥʫ ʢʘʨʪʠʥʫ ʤʠʥʫʣʦʛʦ ʢʫʣʴʪʫʨʥʦʛʦ ʪʘ ʽʩʪʦʨʠʯʥʦʛʦ ʢʦʥʪʝʢʩʪʫ, ʷʢʠʡ ʤʦʞʥʘ 

ʨʦʟʛʣʷʜʘʪʠ, ʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʚʽʨʪʫʘʣʴʥʦ ʚʽʜʯʫʚʘʪʠ. ʎʝ ʜʦʟʚʦʣʷʻ ʥʘʤ ʧʨʦʚʝʩʪʠ 

ʧʩʠʭʦʘʥʘʣʽʟ ʦʩʦʙʠ, ʟʦʙʨʘʞʝʥʦʾ ʥʘ ʧʦʨʪʨʝʪʽè [8, ʩ. 44]. 

ʇʦʪʨʝʪ ʻ ʦʜʥʠʤ ʽʟ ʩʧʦʩʦʙʽʚ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʝʨʩʦʥʘʞʘ, ʷʢʠʡ ʜʦʧʦʤʘʛʘʻ 

ʷʩʢʨʘʚʦ ʟʤʘʣʶʚʘʪʠ ʭʘʨʘʢʪʝʨʦʮʝʥʪʨʠʯʥʽ ʪʘ ʪʠʧʦʚʽ ʨʠʩʠ ʢʦʞʥʦʛʦ ʛʝʨʦʷ [13, ʩ. 58]. 

ɺʘʞʣʠʚʽʩʪʴ ʣʽʪʝʨʘʪʫʨʥʦʛʦ ʧʦʨʪʨʝʪʘ ʚ ʭʫʜʦʞʥʴʦʤʫ ʪʝʢʩʪʽ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʡʦʛʦ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʬʫʥʢʮʽʷʤʠ. ʇʦʨʪʨʝʪʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʝʨʩʦʥʘʞʘ ʤʽʩʪʠʪʴ 

ʧʝʚʥʫ ʽʥʬʦʨʤʘʮʽʡʥʫ ʪʘ ʪʝʤʘʪʠʯʥʫ ʦʩʥʦʚʫ, ʷʢʘ ʧʨʦʩʣʽʜʢʦʚʫʻʪʴʩʷ ʯʝʨʝʟ ʤʦʚʥʽ 

ʟʘʩʦʙʠ, ʱʦʙ ʚʽʜʦʙʨʘʟʠʪʠ ʨʝʘʣʴʥʫ ʞʠʪʪʻʚʫ ʩʠʪʫʘʮʽʶ. ʆ. ɸ. ʄʘʣʴʮʝʚʘ ʚʽʜʟʥʘʯʘʻ, 

ʱʦ ʫ ʩʚʦʻʤʫ ʭʫʜʦʞʥʴʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʦʨʪʨʝʪ ʤʘʻ ʙʘʛʘʪʦ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ 

ʮʽʣʝʡ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʜʦʧʦʚʥʶʻ ʽʥʰʫ ʪʘ ʚʽʜʦʙʨʘʞʘʻ ʧʝʚʥʠʡ ʩʧʦʩʽʙ ʟʦʙʨʘʞʝʥʥʷ 

[13, ʩ. 6]. 

ʈʽʟʥʽ ʪʠʧʠ ʣʽʪʝʨʘʪʫʨʥʠʭ ʧʦʨʪʨʝʪʽʚ ʚʠʢʦʥʫʶʪʴ ʧʝʚʥʫ ʨʦʣʴ: ʬʦʨʤʫʶʪʴ 

ʫʷʚʣʝʥʥʷ ʧʨʦ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʛʝʨʦʷ ʘʙʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʚʥʫʪʨʽʰʥʽ ʢʦʥʬʣʽʢʪʠ, 

ʧʽʜʢʨʝʩʣʶʶʪʴ ʨʠʩʠ ʭʘʨʘʢʪʝʨʫ ʘʙʦ ʧʝʨʝʜʘʶʪʴ ʩʧʦʩʽʙ ʤʠʩʣʝʥʥʷ ʪʘ ʜʫʤʢʠ ʛʝʨʦʷ. 

ʇʨʦʪʝ ʚʩʽ ʪʠʧʠ ʣʽʪʝʨʘʪʫʨʥʦʛʦ ʧʦʨʪʨʝʪʘ ʦʙ'ʻʜʥʫʻ ʦʜʥʘ ʬʫʥʢʮʽʷ ï ʽʥʬʦʨʤʘʪʠʚʥʘ 

[10, c. 11]. ɹʫʜʴ-ʷʢʠʡ ʧʦʨʪʨʝʪ ʚ ʭʫʜʦʞʥʴʦʤʫ ʪʚʦʨʽ ʬʦʨʤʫʻʪʴʩʷ ʟ ʤʝʪʦʶ 

ʜʦʥʝʩʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʜʦ ʯʠʪʘʯʘ, ʟʘʜʣʷ ʧʦʚʥʦʛʦ ʫʷʚʣʝʥʥʷ ʧʨʦ ʦʙʨʘʟ ʛʝʨʦʷ.  

ʇʦʨʪʨʝʪ ʧʝʨʩʦʥʘʞʘ ʻ ʦʜʥʠʤ ʽʟ ʧʨʦʚʽʜʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʭʫʜʦʞʥʴʦʛʦ ʦʙʨʘʟʫ, 

ʦʩʢʽʣʴʢʠ ʯʝʨʝʟ ʟʦʚʥʽʰʥʽ ʨʠʩʠ ʛʝʨʦʷ, ʡʦʛʦ ʤʽʤʽʢʫ, ʞʝʩʪʠ, ʤʘʥʝʨʫ ʧʦʚʝʜʽʥʢʠ ʪʘ 

ʤʦʚʣʝʥʥʷ ʘʚʪʦʨ ʧʝʨʝʜʘʻ ʥʝ ʣʠʰʝ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʝʨʩʦʥʘʞʘ, ʘ ʡ 

ʛʣʠʙʰʽ ʧʩʠʭʦʣʦʛʽʯʥʽ, ʩʦʮʽʘʣʴʥʽ ʪʘ ʽʜʝʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ [9, ʩ. 214]. ʋ 

ʭʫʜʦʞʥʴʦʤʫ ʪʝʢʩʪʽ ʧʦʨʪʨʝʪ ʚʠʢʦʥʫʻ ʥʝ ʣʠʰʝ ʦʧʠʩʦʚʫ, ʘ ʡ ʢʦʥʮʝʧʪʫʘʣʴʥʫ 

ʬʫʥʢʮʽʶ, ʘʜʞʝ ʚʽʥ ʩʧʨʠʷʻ ʨʦʟʢʨʠʪʪʶ ʭʘʨʘʢʪʝʨʫ ʧʝʨʩʦʥʘʞʘ ʪʘ ʘʚʪʦʨʩʴʢʦʛʦ 

ʟʘʜʫʤʫ ʟʘʛʘʣʦʤ. 

ʗʢ ʟʘʟʥʘʯʘʶʪʴ ʩʫʯʘʩʥʽ ʫʢʨʘʾʥʩʴʢʽ ʣʽʪʝʨʘʪʫʨʦʟʥʘʚʮʽ, ʭʫʜʦʞʥʽʡ ʦʙʨʘʟ 

ʬʦʨʤʫʻʪʴʩʷ ʟʘʚʜʷʢʠ ʚʟʘʻʤʦʜʽʾ ʤʦʚʥʠʭ ʟʘʩʦʙʽʚ ʨʽʟʥʠʭ ʨʽʚʥʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʣʝʢʩʠʢʘ 

ʚʽʜʽʛʨʘʻ ʧʨʦʚʽʜʥʫ ʨʦʣʴ. ʉʘʤʝ ʣʝʢʩʠʢʦ-ʩʪʠʣʽʩʪʠʯʥʽ ʟʘʩʦʙʠ ʟʘʙʝʟʧʝʯʫʶʪʴ 
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ʝʤʦʮʽʡʥʦ-ʝʢʩʧʨʝʩʠʚʥʝ ʟʘʙʘʨʚʣʝʥʥʷ ʧʦʨʪʨʝʪʥʦʛʦ ʦʧʠʩʫ, ʧʝʨʝʪʚʦʨʶʶʯʠ ʟʦʚʥʽʰʥʽ 

ʜʝʪʘʣʽ ʥʘ ʥʦʩʽʾ ʩʤʠʩʣʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʆʜʥʠʤ ʽʟ ʥʘʡʫʞʠʚʘʥʽʰʠʭ ʣʝʢʩʠʯʥʠʭ ʟʘʩʦʙʽʚ ʩʪʚʦʨʝʥʥʷ ʧʦʨʪʨʝʪʫ ʻ 

ʧʨʠʢʤʝʪʥʠʢʠ [14, ʩ. 97]. ɺʦʥʠ ʚʠʢʦʥʫʶʪʴ ʬʫʥʢʮʽʶ ʢʦʥʢʨʝʪʠʟʘʮʽʾ ʟʦʚʥʽʰʥʽʭ ʨʠʩ 

ʧʝʨʩʦʥʘʞʘ, ʫʪʦʯʥʶʶʯʠ ʡʦʛʦ ʚʽʢ, ʩʪʘʪʫʨʫ, ʢʦʣʽʨ ʦʯʝʡ, ʚʦʣʦʩʩʷ, ʦʩʦʙʣʠʚʦʩʪʽ 

ʧʦʩʪʘʚʠ ʪʦʱʦ. ʇʦʨʷʜ ʽʟ ʥʝʡʪʨʘʣʴʥʠʤʠ ʧʨʠʢʤʝʪʥʠʢʘʤʠ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʝʢʩʧʨʝʩʠʚʥʦ ʟʘʙʘʨʚʣʝʥʽ, ʷʢʽ ʧʝʨʝʜʘʶʪʴ ʘʚʪʦʨʩʴʢʫ ʦʮʽʥʢʫ: 

ʩʭʚʘʣʴʥʫ, ʽʨʦʥʽʯʥʫ ʘʙʦ ʥʝʛʘʪʠʚʥʫ. ɿʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤ ɯ. ɺ. ɸʨʥʦʣʴʜ, ʩʘʤʝ 

ʦʮʽʥʥʘ ʣʝʢʩʠʢʘ ʜʦʟʚʦʣʷʻ ʧʠʩʴʤʝʥʥʠʢʦʚʽ ʚʧʣʠʚʘʪʠ ʥʘ ʯʠʪʘʮʴʢʝ ʩʧʨʠʡʥʷʪʪʷ 

ʦʙʨʘʟʫ, ʬʦʨʤʫʶʯʠ ʧʝʚʥʝ ʩʪʘʚʣʝʥʥʷ ʜʦ ʧʝʨʩʦʥʘʞʘ ʱʝ ʥʘ ʨʽʚʥʽ ʧʝʨʚʠʥʥʦʛʦ ʦʧʠʩʫ. 

ɿʥʘʯʥʫ ʨʦʣʴ ʫ ʧʦʨʪʨʝʪʥʽʡ ʭʘʨʘʢʪʝʨʠʩʪʠʮʽ ʚʽʜʽʛʨʘʶʪʴ ʽʤʝʥʥʠʢʠ ʟ ʦʙʨʘʟʥʠʤ 

ʘʙʦ ʩʠʤʚʦʣʽʯʥʠʤ ʟʥʘʯʝʥʥʷʤ. ʅʘʟʚʠ ʯʘʩʪʠʥ ʪʽʣʘ, ʜʝʪʘʣʝʡ ʦʜʷʛʫ, ʘʢʩʝʩʫʘʨʽʚ ʯʠ 

ʧʨʝʜʤʝʪʽʚ ʧʦʙʫʪʫ ʥʝʨʽʜʢʦ ʚʠʭʦʜʷʪʴ ʟʘ ʤʝʞʽ ʧʨʷʤʦʛʦ ʟʥʘʯʝʥʥʷ ʪʘ ʥʘʙʫʚʘʶʪʴ 

ʜʦʜʘʪʢʦʚʦʛʦ ʩʤʠʩʣʫ. ʅʘʧʨʠʢʣʘʜ, ʦʧʠʩ ʟʥʦʰʝʥʦʛʦ ʦʜʷʛʫ ʤʦʞʝ ʩʠʤʚʦʣʽʟʫʚʘʪʠ 

ʟʣʠʜʝʥʥʽʩʪʴ ʘʙʦ ʜʫʭʦʚʥʫ ʩʧʫʩʪʦʰʝʥʽʩʪʴ ʛʝʨʦʷ, ʪʦʜʽ ʷʢ ʨʦʟʢʽʰʥʽ ʜʝʪʘʣʽ 

ʧʽʜʢʨʝʩʣʶʶʪʴ ʡʦʛʦ ʩʦʮʽʘʣʴʥʠʡ ʩʪʘʪʫʩ ʘʙʦ ʧʨʘʛʥʝʥʥʷ ʜʦ ʟʦʚʥʽʰʥʴʦʾ ʧʦʢʘʟʥʦʩʪʽ. 

ʆʩʦʙʣʠʚʝ ʤʽʩʮʝ ʩʝʨʝʜ ʣʝʢʩʠʢʦ-ʩʪʠʣʽʩʪʠʯʥʠʭ ʟʘʩʦʙʽʚ ʧʦʩʽʜʘʶʪʴ ʪʨʦʧʠ, 

ʥʘʩʘʤʧʝʨʝʜ ʝʧʽʪʝʪʠ, ʧʦʨʽʚʥʷʥʥʷ ʪʘ ʤʝʪʘʬʦʨʠ [7, ʩ. 143]. ɽʧʽʪʝʪ ʻ ʦʜʥʠʤ ʽʟ 

ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʭ ʟʘʩʦʙʽʚ ʧʦʨʪʨʝʪʦʪʚʦʨʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʧʦʻʜʥʫʻ ʧʨʝʜʤʝʪʥʫ 

ʦʟʥʘʢʫ ʟ ʝʤʦʮʽʡʥʦʶ ʦʮʽʥʢʦʶ. ʗʢ ʟʘʟʥʘʯʘʻ ʂ. ɺʝʡʣʩ, ʪʨʦʧʠ ʻ ʦʜʥʠʤ ʽʟ 

ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʭ ʟʘʩʦʙʽʚ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʭʫʜʦʞʥʴʦʛʦ ʦʙʨʘʟʫ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ 

ʧʦʻʜʥʫʶʪʴ ʧʨʝʜʤʝʪʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʟ ʘʚʪʦʨʩʴʢʦʶ ʦʮʽʥʢʦʶ ʪʘ ʝʤʦʮʽʡʥʠʤ 

ʚʧʣʠʚʦʤ ʥʘ ʯʠʪʘʯʘ. 

ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʩʪʚʦʨʝʥʥʽ ʧʦʨʪʨʝʪʫ ʚʽʜʽʛʨʘʶʪʴ ʩʪʠʣʽʩʪʠʯʥʽ 

ʬʽʛʫʨʠ, ʟʦʢʨʝʤʘ ʧʦʚʪʦʨ, ʛʨʘʜʘʮʽʷ ʪʘ ʘʥʪʠʪʝʟʘ. ʇʦʚʪʦʨ ʦʢʨʝʤʠʭ ʣʝʢʩʝʤ ʘʙʦ 

ʜʝʪʘʣʝʡ ʟʦʚʥʽʰʥʦʩʪʽ ʩʧʨʠʷʻ ʾʭ ʘʢʮʝʥʪʫʘʮʽʾ ʪʘ ʩʠʤʚʦʣʽʟʘʮʽʾ. ɻʨʘʜʘʮʽʷ ʜʦʟʚʦʣʷʻ 

ʧʦʩʣʽʜʦʚʥʦ ʥʘʨʦʱʫʚʘʪʠ ʝʤʦʮʽʡʥʝ ʥʘʧʨʫʞʝʥʥʷ ʦʧʠʩʫ, ʪʦʜʽ ʷʢ ʘʥʪʠʪʝʟʘ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʽʩʪʘʚʣʝʥʥʷ ʟʦʚʥʽʰʥʽʭ ʽ ʚʥʫʪʨʽʰʥʽʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʝʨʩʦʥʘʞʘ, ʧʽʜʢʨʝʩʣʶʶʯʠ ʡʦʛʦ ʩʫʧʝʨʝʯʣʠʚʽʩʪʴ. 

ɺʘʞʣʠʚʠʤ ʣʝʢʩʠʢʦ-ʩʪʠʣʽʩʪʠʯʥʠʤ ʟʘʩʦʙʦʤ ʧʦʨʪʨʝʪʦʪʚʦʨʝʥʥʷ ʻ ʜʽʻʩʣʽʚʥʘ 
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ʣʝʢʩʠʢʘ, ʱʦ ʧʝʨʝʜʘʻ ʨʫʭʠ, ʞʝʩʪʠ ʪʘ ʤʽʤʽʢʫ ʧʝʨʩʦʥʘʞʘ [11, ʩ. 156]. ʏʝʨʝʟ 

ʜʠʥʘʤʽʯʥʠʡ ʦʧʠʩ ʧʦʚʝʜʽʥʢʠ ʘʚʪʦʨ ʩʪʚʦʨʶʻ çʞʠʚʠʡè ʧʦʨʪʨʝʪ ʛʝʨʦʷ, ʷʢʠʡ 

ʨʦʟʢʨʠʚʘʻʪʴʩʷ ʥʝ ʣʠʰʝ ʫ ʩʪʘʪʠʮʽ, ʘ ʡ ʫ ʜʽʾ. 

ʋ ʩʫʯʘʩʥʽʡ ʘʥʛʣʦʤʦʚʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʪʚʦʨʠ ʘʤʝʨʠʢʘʥʩʴʢʦʛʦ ʧʠʩʴʤʝʥʥʠʢʘ 

ɼʞʦʥʘ ˆʨʽʥʘ ʟʘʡʤʘʶʪʴ ʟʥʘʯʥʝ ʤʽʩʮʝ, ʦʩʦʙʣʠʚʦ ʚ ʞʘʥʨʽ ʤʦʣʦʜʽʞʥʦʾ ʣʽʪʝʨʘʪʫʨʠ. 

ʁʦʛʦ ʭʫʜʦʞʥʽʡ ʩʪʠʣʴ ʚʠʨʽʟʥʷʻʪʴʩʷ ʧʦʻʜʥʘʥʥʷʤ ʜʦʩʪʫʧʥʦʩʪʽ ʤʦʚʣʝʥʥʷ ʟ 

ʛʣʠʙʦʢʠʤ ʬʽʣʦʩʦʬʩʴʢʠʤ ʧʽʜʪʝʢʩʪʦʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʘʣʫʯʘʪʠ ʷʢ ʧʽʜʣʽʪʢʦʚʫ, ʪʘʢ ʽ 

ʜʦʨʦʩʣʫ ʯʠʪʘʮʴʢʫ ʘʫʜʠʪʦʨʽʶ. 

ʍʫʜʦʞʥʽʡ ʩʪʠʣʴ ɼʞ. ˆʨʽʥʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʣʘʢʦʥʽʯʥʽʩʪʶ, ʜʽʘʣʦʛʽʯʥʽʩʪʶ 

ʪʘ ʝʤʦʮʽʡʥʦʶ ʥʘʩʠʯʝʥʽʩʪʶ. ɸʚʪʦʨ ʪʷʞʽʻ ʜʦ ʧʨʦʩʪʠʭ ʩʠʥʪʘʢʩʠʯʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, 

ʦʜʥʘʢ ʥʘʧʦʚʥʶʻ ʾʭ ʛʣʠʙʦʢʠʤ ʩʤʠʩʣʦʚʠʤ ʟʤʽʩʪʦʤ. ʗʢ ʟʘʟʥʘʯʘʻ ʉ. ʂʘʨʪ, ʩʪʠʣʴ 

ʧʠʩʴʤʝʥʥʠʢʘ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ çʧʦʻʜʥʘʥʥʽ ʙʫʜʝʥʥʦʛʦ ʤʦʚʣʝʥʥʷ ʟ ʝʢʟʠʩʪʝʥʮʽʡʥʠʤʠ 

ʨʦʟʜʫʤʘʤʠ, ʱʦ ʩʪʚʦʨʶʻ ʝʬʝʢʪ ʱʠʨʦʾ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʨʦʟʤʦʚʠ ʟ ʯʠʪʘʯʝʤè 

[3, ʩ. 42]. 

ɺʘʞʣʠʚʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʭʫʜʦʞʥʴʦʛʦ ʩʪʠʣʶ ʧʠʩʴʤʝʥʥʠʢʘ ʚʽʜʽʛʨʘʶʪʴ 

ʣʝʢʩʠʢʦ-ʩʪʠʣʽʩʪʠʯʥʽ ʟʘʩʦʙʠ, ʟʦʢʨʝʤʘ ʤʝʪʘʬʦʨʠ, ʩʠʤʚʦʣʠ ʪʘ ʧʦʚʪʦʨʠ. 

ʄʝʪʘʬʦʨʠʯʥʽʩʪʴ ʫ ʪʚʦʨʘʭ ˆʨʽʥʘ ʯʘʩʪʦ ʤʘʻ ʘʙʩʪʨʘʢʪʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʩʧʨʷʤʦʚʘʥʘ ʥʘ 

ʦʩʤʠʩʣʝʥʥʷ ʞʠʪʪʷ, ʩʤʝʨʪʽ, ʣʶʙʦʚʽ ʪʘ ʚʪʨʘʪʠ. ʊʘʢ, ʫ ʨʦʤʘʥʽ çLooking for Alaskaè 

ʩʤʝʨʪʴ ʧʦʩʪʘʻ ʥʝ ʣʠʰʝ ʷʢ ʧʦʜʽʷ, ʘ ʷʢ ʬʽʣʦʩʦʬʩʴʢʘ ʧʨʦʙʣʝʤʘ: ñ...the only way out 

of the labyrinth of suffering is to forgive.ò [4, p. 169] 

ʉʠʤʚʦʣʽʢʘ ʻ ʱʝ ʦʜʥʽʻʶ ʭʘʨʘʢʪʝʨʥʦʶ ʨʠʩʦʶ ʩʪʠʣʶ ʘʚʪʦʨʘ. ʅʘʧʨʠʢʣʘʜ, 

ʩʠʛʘʨʝʪʘ ʚ ʨʦʤʘʥʽ çThe Fault in Our Starsè ʥʘʙʫʚʘʻ ʩʠʤʚʦʣʽʯʥʦʛʦ ʟʥʘʯʝʥʥʷ 

ʢʦʥʪʨʦʣʶ ʥʘʜ ʩʤʝʨʪʶ, ʘ ʥʝ ʰʢʽʜʣʠʚʦʾ ʟʚʠʯʢʠ. ʊʘʢʠʡ ʧʨʠʡʦʤ ʜʦʟʚʦʣʷʻ ʥʘʜʘʪʠ 

ʧʦʙʫʪʦʚʠʤ ʜʝʪʘʣʷʤ ʛʣʠʙʰʦʛʦ ʩʤʠʩʣʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʆʜʥʽʻʶ ʟ ʥʘʡʭʘʨʘʢʪʝʨʥʽʰʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʭʫʜʦʞʥʴʦʛʦ ʩʪʠʣʶ ɼʞ. ˆʨʽʥʘ ʻ 

ʧʦʻʜʥʘʥʥʷ ʤʦʚʥʦʾ ʧʨʦʩʪʦʪʠ ʟ ʬʽʣʦʩʦʬʩʴʢʦʶ ʛʣʠʙʠʥʦʶ. ɸʚʪʦʨ ʩʚʽʜʦʤʦ ʫʥʠʢʘʻ 

ʩʢʣʘʜʥʠʭ ʩʠʥʪʘʢʩʠʯʥʠʭ ʧʦʙʫʜʦʚ ʽ ʥʘʜʤʽʨʥʦʾ ʩʪʠʣʽʩʪʠʯʥʦʾ ʫʩʢʣʘʜʥʝʥʦʩʪʽ, 

ʥʘʪʦʤʽʩʪʴ ʟʦʩʝʨʝʜʞʫʶʯʠʩʴ ʥʘ ʩʤʠʩʣʦʚʽʡ ʥʘʧʦʚʥʝʥʦʩʪʽ ʚʠʩʣʦʚʣʶʚʘʥʴ. ʗʢ 

ʟʘʟʥʘʯʘʻ ʄ. ʅʽʢʦʣʩ, çˇʨʽʥʽʚʩʴʢʘ ʧʨʦʟʘ ʩʪʚʦʨʶʻ ʽʣʶʟʽʶ ʣʝʛʢʦʛʦ ʯʠʪʘʥʥʷ, ʟʘ ʷʢʦʶ 

ʧʨʠʭʦʚʫʻʪʴʩʷ ʩʝʨʡʦʟʥʠʡ ʝʢʟʠʩʪʝʥʮʽʡʥʠʡ ʜʠʩʢʫʨʩè [6, p. 118].  
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ʈʦʤʘʥ ɼʞʦʥʘ ˆʨʽʥʘ ñThe Fault in Our Starsò ʻ ʧʦʢʘʟʦʚʠʤ ʧʨʠʢʣʘʜʦʤ 

ʩʫʯʘʩʥʦʾ ʤʦʣʦʜʽʞʥʦʾ ʧʨʦʟʠ, ʫ ʷʢʽʡ ʤʦʚʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʪʝʢʩʪʫ ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ 

ʨʦʣʴ ʫ ʨʦʟʢʨʠʪʪʽ ʽʜʝʡʥʦ-ʪʝʤʘʪʠʯʥʦʛʦ ʟʤʽʩʪʫ ʪʚʦʨʫ. ʃʝʢʩʠʯʥʽ ʜʦʤʽʥʘʥʪʠ ʪʘ 

ʪʠʧʦʚʽ ʤʦʚʥʽ ʟʘʩʦʙʠ ʬʦʨʤʫʶʪʴ ʦʩʦʙʣʠʚʫ ʩʪʠʣʽʩʪʠʯʥʫ ʘʪʤʦʩʬʝʨʫ ʨʦʤʘʥʫ, 

ʩʧʨʠʷʶʯʠ ʧʦʻʜʥʘʥʥʶ ʙʫʜʝʥʥʦʛʦ ʤʦʚʣʝʥʥʷ ʟ ʬʽʣʦʩʦʬʩʴʢʠʤʠ ʨʦʟʜʫʤʘʤʠ ʧʨʦ 

ʞʠʪʪʷ, ʩʤʝʨʪʴ, ʢʦʭʘʥʥʷ ʪʘ ʚʪʨʘʪʫ. 

ʋ ʨʦʤʘʥʽ ñThe Fault in Our Starsò ʩʠʩʪʝʤʘ ʣʝʢʩʠʯʥʠʭ ʜʦʤʽʥʘʥʪ ʪʽʩʥʦ 

ʧʦʚôʷʟʘʥʘ ʟ ʪʝʤʘʤʠ ʭʚʦʨʦʙʠ, ʯʘʩʫ, ʥʝʩʢʽʥʯʝʥʥʦʩʪʽ, ʙʦʣʶ ʪʘ ʣʶʙʦʚʽ. ʏʘʩʪʦʪʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ ʣʝʢʩʠʢʠ ʬʦʨʤʫʻ ʝʤʦʮʽʡʥʦ ʥʘʧʨʫʞʝʥʝ, ʘʣʝ ʚʦʜʥʦʯʘʩ 

ʣʽʨʠʯʥʝ ʪʣʦ ʦʧʦʚʽʜʽ. 

ʆʜʥʽʻʶ ʟ ʮʝʥʪʨʘʣʴʥʠʭ ʣʝʢʩʠʯʥʠʭ ʜʦʤʽʥʘʥʪ ʨʦʤʘʥʫ ʻ ʣʝʢʩʠʢʘ, ʧʦʚôʷʟʘʥʘ ʟ 

ʭʚʦʨʦʙʦʶ ʪʘ ʪʽʣʝʩʥʠʤ ʩʪʨʘʞʜʘʥʥʷʤ. ʉʣʦʚʘ cancer, pain, suffering, lungs, oxygen 

ʧʦʩʪʽʡʥʦ ʟôʷʚʣʷʶʪʴʩʷ ʚ ʪʝʢʩʪʽ, ʥʘʛʘʜʫʶʯʠ ʯʠʪʘʯʝʚʽ ʧʨʦ ʬʽʟʠʯʥʫ ʚʨʘʟʣʠʚʽʩʪʴ 

ʧʝʨʩʦʥʘʞʽʚ ʽ ʚʠʟʥʘʯʘʶʯʠ ʜʨʘʤʘʪʠʯʥʠʡ ʢʦʥʪʝʢʩʪ ʾʭʥʴʦʛʦ ʽʩʥʫʚʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, 

ʛʦʣʦʚʥʘ ʛʝʨʦʾʥʷ ʟʘʟʥʘʯʘʻ: ñMy lungs are sucked at being lungs.ò [5, p. 2]. ʎʝ 

ʚʠʩʣʦʚʣʶʚʘʥʥʷ, ʧʦʙʫʜʦʚʘʥʝ ʫ ʬʦʨʤʽ ʽʨʦʥʽʯʥʦʛʦ ʧʝʨʩʦʥʽʬʽʢʦʚʘʥʦʛʦ ʦʧʠʩʫ, 

ʜʝʤʦʥʩʪʨʫʻ ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʨʦʤʘʥʫ ʩʧʦʩʽʙ ʤʦʚʥʦʛʦ ʦʩʤʠʩʣʝʥʥʷ ʭʚʦʨʦʙʠ ʯʝʨʝʟ 

ʧʨʦʩʪʽ ʡ ʚʦʜʥʦʯʘʩ ʝʤʦʮʽʡʥʦ ʥʘʩʠʯʝʥʽ ʣʝʢʩʠʯʥʽ ʟʘʩʦʙʠ. 

ɯʥʰʦʶ ʚʘʞʣʠʚʦʶ ʣʝʢʩʠʯʥʦʶ ʜʦʤʽʥʘʥʪʦʶ ʻ ʧʦʥʷʪʪʷ ʯʘʩʫ ʪʘ 

ʥʝʩʢʽʥʯʝʥʥʦʩʪʽ. ʃʝʢʩʝʤʠ time, forever, infinity, always ʥʘʙʫʚʘʶʪʴ ʫ ʨʦʤʘʥʽ 

ʩʠʤʚʦʣʽʯʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʧʦʚôʷʟʘʥʦʛʦ ʟ ʫʩʚʽʜʦʤʣʝʥʥʷʤ ʦʙʤʝʞʝʥʦʩʪʽ ʣʶʜʩʴʢʦʛʦ 

ʞʠʪʪʷ. ʇʦʢʘʟʦʚʠʤ ʫ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ  ̒ʚʠʩʣʽʚ: ñ...some infinities are bigger than 

other infinities.ò [5, p. 42]. ʎʷ ʬʨʘʟʘ ʩʪʘʣʘ ʢʣʶʯʦʚʦʶ ʜʣʷ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʨʦʤʘʥʫ, 

ʦʩʢʽʣʴʢʠ ʢʦʥʮʝʥʪʨʫʻ ʚ ʩʦʙʽ ʘʚʪʦʨʩʴʢʝ ʨʦʟʫʤʽʥʥʷ ʮʽʥʥʦʩʪʽ ʥʘʚʽʪʴ ʢʦʨʦʪʢʦʛʦ, ʘʣʝ 

ʥʘʧʦʚʥʝʥʦʛʦ ʩʝʥʩʦʤ ʞʠʪʪʷ. 

ʄʝʪʘʬʦʨʘ ʧʦʩʽʜʘʻ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʩʝʨʝʜ ʪʠʧʦʚʠʭ ʤʦʚʥʠʭ ʟʘʩʦʙʽʚ ʨʦʤʘʥʫ. 

ɺʦʥʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʢʦʥʮʝʧʪʫʘʣʽʟʘʮʽʾ ʩʢʣʘʜʥʠʭ ʘʙʩʪʨʘʢʪʥʠʭ ʧʦʥʷʪʴ 

ʯʝʨʝʟ ʢʦʥʢʨʝʪʥʽ ʦʙʨʘʟʠ. ʆʜʥʠʤ ʽʟ ʥʘʡʷʩʢʨʘʚʽʰʠʭ ʩʠʤʚʦʣʽʚ ʫ ʨʦʤʘʥʽ ʻ ʩʠʛʘʨʝʪʘ, 

ʷʢʘ ʚ ʤʦʚʣʝʥʥʽ ʧʝʨʩʦʥʘʞʽʚ ʥʘʙʫʚʘʻ ʤʝʪʘʬʦʨʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ: ñItôs a metaphor, 

see: you put the killing thing right between your teeth, but you donôt give it the power 
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to do its killing.ò [5, p. 5]. ʋ ʮʴʦʤʫ ʬʨʘʛʤʝʥʪʽ ʧʦʚʩʷʢʜʝʥʥʠʡ ʧʨʝʜʤʝʪ 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʩʠʤʚʦʣ ʢʦʥʪʨʦʣʶ ʥʘʜ ʩʤʝʨʪʶ, ʱʦ ʻ ʭʘʨʘʢʪʝʨʥʠʤ ʧʨʠʢʣʘʜʦʤ 

ˇʨʽʥʽʚʩʴʢʦʾ ʤʝʪʘʬʦʨʠʯʥʦʾ ʤʘʥʝʨʠ ʧʠʩʴʤʘ. 

ʑʝ ʦʜʥʠʤ ʚʘʞʣʠʚʠʤ ʩʪʠʣʽʩʪʠʯʥʠʤ ʟʘʩʦʙʦʤ ʫ ʨʦʤʘʥʽ ʻ ʽʨʦʥʽʷ ʪʘ 

ʩʘʨʢʘʩʪʠʯʥʝ ʤʦʚʣʝʥʥʷ, ʷʢʽ ʻ ʭʘʨʘʢʪʝʨʥʦʶ ʨʠʩʦʶ ʤʦʚʣʝʥʥʷ ʛʦʣʦʚʥʦʾ ʛʝʨʦʾʥʽ 

ʍʝʡʟʝʣ. ʏʝʨʝʟ ʽʨʦʥʽʯʥʽ ʚʠʩʣʦʚʣʶʚʘʥʥʷ ʘʚʪʦʨ ʧʝʨʝʜʘʻ ʾʾ ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʟʘʭʠʩʪ 

ʚʽʜ ʩʪʨʘʭʫ ʩʤʝʨʪʽ ʪʘ ʥʘʜʤʽʨʥʦʛʦ ʩʧʽʚʯʫʪʪʷ ʟ ʙʦʢʫ ʦʪʦʯʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ɻʝʡʟʝʣ 

ʛʦʚʦʨʠʪʴ: ñDepression is not a side effect of cancer. Depression is a side effect of 

dying.ò [6, p. 3]. ʎʝʡ ʚʠʩʣʽʚ ʧʦʻʜʥʫʻ ʧʨʦʩʪʫ ʩʠʥʪʘʢʩʠʯʥʫ ʢʦʥʩʪʨʫʢʮʽʶ ʟ 

ʛʣʠʙʦʢʠʤ ʝʢʟʠʩʪʝʥʮʽʡʥʠʤ ʟʤʽʩʪʦʤ, ʜʝʤʦʥʩʪʨʫʶʯʠ ʚʣʘʩʪʠʚʫ ˆʨʽʥʫ ʟʜʘʪʥʽʩʪʴ 

ʧʦʻʜʥʫʚʘʪʠ ʨʦʟʤʦʚʥʫ ʣʝʢʩʠʢʫ ʟ ʬʽʣʦʩʦʬʩʴʢʠʤʠ ʫʟʘʛʘʣʴʥʝʥʥʷʤʠ. 

ɺʘʞʣʠʚʫ ʨʦʣʴ ʫ ʩʪʚʦʨʝʥʥʽ ʝʤʦʮʽʡʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ ʚʽʜʽʛʨʘʻ ʪʘʢʦʞ ʦʮʽʥʥʘ 

ʣʝʢʩʠʢʘ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʨʦʟʢʨʠʪʠ ʚʥʫʪʨʽʰʥʽʡ ʩʪʘʥ ʧʝʨʩʦʥʘʞʽʚ. ʅʘʧʨʠʢʣʘʜ, 

ʦʧʠʩʫʶʯʠ ʩʚʦʻ ʩʧʨʠʡʥʷʪʪʷ ʛʨʫʧʠ ʧʽʜʪʨʠʤʢʠ, ʍʝʡʟʝʣ ʟʘʟʥʘʯʘʻ: ñThe Support 

Group featured a rotating cast of characters in various states of tumor-driven 

unwellness.ò [6, p. 4]. ɺʠʢʦʨʠʩʪʘʥʥʷ ʘʚʪʦʨʩʴʢʦʛʦ ʥʝʦʣʦʛʽʟʤʫ tumor-driven 

unwellness ʩʪʚʦʨʶʻ ʦʜʥʦʯʘʩʥʦ ʽʨʦʥʽʯʥʠʡ  ̔ ʪʨʘʛʽʯʥʠʡ ʝʬʝʢʪ, ʧʽʜʢʨʝʩʣʶʶʯʠ 

ʘʙʩʫʨʜʥʽʩʪʴ ʩʠʪʫʘʮʽʾ, ʚ ʷʢʽʡ ʦʧʠʥʠʣʠʩʷ ʛʝʨʦʾ. 

ʋ ʩʫʯʘʩʥʦʤʫ ʣʽʪʝʨʘʪʫʨʦʟʥʘʚʩʪʚʽ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʩʪʠʣʴ ʧʠʩʴʤʝʥʥʠʢʘ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʩʫʢʫʧʥʽʩʪʴ ʤʦʚʥʠʭ, ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʽ ʦʙʨʘʟʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ, 

ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʪʚʦʨʯʦʩʪʽ ʢʦʥʢʨʝʪʥʦʛʦ ʘʚʪʦʨʘ. ɿʘ ʚʠʟʥʘʯʝʥʥʷʤ ʇ. ɹʘʨʪʘ, ʩʪʠʣʴ 

ʻ ʩʧʦʩʦʙʦʤ ʦʨʛʘʥʽʟʘʮʽʾ ʭʫʜʦʞʥʴʦʛʦ ʜʠʩʢʫʨʩʫ, ʯʝʨʝʟ ʷʢʠʡ ʘʚʪʦʨ ʬʦʨʤʫʻ ʚʣʘʩʥʝ 

ʙʘʯʝʥʥʷ ʩʚʽʪʫ ʪʘ ʣʶʜʠʥʠ ʚ ʥʴʦʤʫ [2, p. 112]. ʉʘʤʝ ʮʷ ʩʠʩʪʝʤʘ ʧʨʠʡʦʤʽʚ ʚʠʟʥʘʯʘʻ 

ʩʧʝʮʠʬʽʢʫ ʩʪʚʦʨʝʥʥʷ ʧʝʨʩʦʥʘʞʽʚ ʽ ʩʧʦʩʦʙʠ ʾʭ ʭʫʜʦʞʥʴʦʛʦ ʦʩʤʠʩʣʝʥʥʷ. 

ɯʥʜʠʚʽʜʫʘʣʴʥʠʡ ʩʪʠʣʴ ʦʭʦʧʣʶʻ ʣʝʢʩʠʢʫ, ʩʠʥʪʘʢʩʠʯʥʫ ʦʨʛʘʥʽʟʘʮʽʶ, ʪʠʧ 

ʥʘʨʘʪʦʨʘ, ʜʦʤʽʥʘʥʪʥʽ ʪʨʦʧʠ ʪʘ ʧʦʚʪʦʨʶʚʘʥʽ ʪʝʤʘʪʠʯʥʽ ʤʦʪʠʚʠ. ʋʩʽ ʮʽ 

ʢʦʤʧʦʥʝʥʪʠ ʫ ʚʟʘʻʤʦʜʽʾ ʬʦʨʤʫʶʪʴ ʘʚʪʦʨʩʴʢʫ ʤʦʜʝʣʴ ʨʝʘʣʴʥʦʩʪʽ, ʷʢʘ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʽʜʙʠʚʘʻʪʴʩʷ ʥʘ ʭʘʨʘʢʪʝʨʽ ʧʝʨʩʦʥʘʞʽʚ. 

ɼʦʩʣʽʜʥʠʢʠ ʥʘʛʦʣʦʰʫʶʪʴ, ʱʦ ʤʦʚʣʝʥʥʷ ʧʝʨʩʦʥʘʞʘ ʟʘʚʞʜʠ ʻ ʩʪʠʣʽʩʪʠʯʥʦ 

ʟʫʤʦʚʣʝʥʠʤ ʽ ʚʽʜʦʙʨʘʞʘʻ ʘʚʪʦʨʩʴʢʫ ʧʦʟʠʮʽʶ. ʊʘʢ, ʟʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤ ʄ. ɹʘʣʴ, 
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ʧʝʨʩʦʥʘʞ ʫ ʭʫʜʦʞʥʴʦʤʫ ʪʝʢʩʪʽ ʽʩʥʫʻ ʷʢ çʥʘʨʘʪʠʚʥʘ ʢʦʥʩʪʨʫʢʮʽʷ, ʩʬʦʨʤʦʚʘʥʘ 

ʤʦʚʥʠʤʠ ʪʘ ʩʪʠʣʽʩʪʠʯʥʠʤʠ ʚʠʙʦʨʘʤʠ ʘʚʪʦʨʘè [1, p. 134]. ʆʪʞʝ, ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ 

ʩʪʠʣʴ ʚʠʟʥʘʯʘʻ ʥʝ ʣʠʰʝ ʟʦʚʥʽʰʥʽ ʨʠʩʠ ʛʝʨʦʷ, ʘ ʡ ʩʧʦʩʽʙ ʧʦʜʘʯʽ ʡʦʛʦ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʚʽʪʫ. 

ɯʥʜʠʚʽʜʫʘʣʴʥʠʡ ʩʪʠʣʴ ʧʠʩʴʤʝʥʥʠʢʘ ʪʘʢʦʞ ʟʫʤʦʚʣʶʻ ʭʘʨʘʢʪʝʨ ʘʚʪʦʨʩʴʢʦʾ 

ʧʦʟʠʮʽʾ ʱʦʜʦ ʧʝʨʩʦʥʘʞʽʚ. ɺ ʦʜʥʠʭ ʪʚʦʨʘʭ ʘʚʪʦʨ ʚʽʜʢʨʠʪʦ ʦʮʽʥʶʻ ʜʽʾ ʛʝʨʦʾʚ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʝʢʩʧʨʝʩʠʚʥʫ ʣʝʢʩʠʢʫ ʪʘ ʨʠʪʦʨʠʯʥʽ ʢʦʥʩʪʨʫʢʮʽʾ, ʚ ʽʥʰʠʭ ï 

ʟʙʝʨʽʛʘʻ ʥʘʨʘʪʠʚʥʫ ʜʠʩʪʘʥʮʽʶ, ʜʦʟʚʦʣʷʶʯʠ ʧʝʨʩʦʥʘʞʘʤ ʨʦʟʢʨʠʚʘʪʠʩʷ ʯʝʨʝʟ 

ʚʣʘʩʥʝ ʤʦʚʣʝʥʥʷ ʡ ʫʯʠʥʢʠ. ʆʙʨʘʥʠʡ ʩʪʠʣʴ ʚʧʣʠʚʘʻ ʥʘ ʩʪʫʧʽʥʴ ʝʤʦʮʽʡʥʦʛʦ 

ʟʘʣʫʯʝʥʥʷ ʯʠʪʘʯʘ ʪʘ ʥʘ ʟʘʛʘʣʴʥʫ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʦʙʨʘʟʽʚ. 

ʆʪʞʝ, ʧʨʦʚʝʜʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʩʚʽʜʯʠʣʦ, ʱʦ ʣʝʢʩʠʢʦ-ʩʪʠʣʽʩʪʠʯʥʽ ʟʘʩʦʙʠ 

ʚʽʜʽʛʨʘʶʪʴ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʨʝʧʨʝʟʝʥʪʘʮʽʾ ʧʦʨʪʨʝʪʥʠʭ ʦʧʠʩʽʚ ʫ ʨʦʤʘʥʽ ɼʞʦʥʘ 

ˆʨʽʥʘ The Fault in Our Stars, ʟʘʙʝʟʧʝʯʫʶʯʠ ʥʝ ʣʠʰʝ ʟʦʚʥʽʰʥʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ 

ʧʝʨʩʦʥʘʞʽʚ, ʘ ʡ ʛʣʠʙʦʢʝ ʨʦʟʢʨʠʪʪʷ ʾʭʥʴʦʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʚʽʪʫ, ʝʤʦʮʽʡʥʠʭ 

ʧʝʨʝʞʠʚʘʥʴ ʪʘ ʩʚʽʪʦʛʣʷʜʥʠʭ ʧʦʟʠʮʽʡ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʘʬʦʨ, ʩʠʤʚʦʣʽʚ, ʦʮʽʥʥʦʾ 

ʪʘ ʨʦʟʤʦʚʥʦʾ ʣʝʢʩʠʢʠ ʩʧʨʠʷʻ ʩʪʚʦʨʝʥʥʶ ʧʩʠʭʦʣʦʛʽʯʥʦ ʙʘʛʘʪʦʛʨʘʥʥʠʭ ʭʫʜʦʞʥʽʭ 

ʦʙʨʘʟʽʚ ʽ ʧʽʜʩʠʣʶʻ ʽʜʝʡʥʦ-ʪʝʤʘʪʠʯʥʠʡ ʟʤʽʩʪ ʪʚʦʨʫ. 
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ʆʉʆɹʃʀɺʆʉʊɯ ʇɽʈɽʂʃɸɼʋ ɯʅʊɽʈʅɽʊ-ʄɽʄɯɺ 

 

ʐʘʧʦʚʘʣ ɸʥʥʘ ʉʝʨʛʽʾʚʥʘ, 

ʢ.ʬ.ʥ., ʜʦʮʝʥʪ 

ʆʜʝʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʦʨʩʴʢʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʆʜʝʩʘ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʋ ʪʝʟʘʭ ʨʦʟʛʣʷʥʫʪʦ ʦʩʦʙʣʠʚʦʩʪʽ ʧʝʨʝʢʣʘʜʫ ʽʥʪʝʨʥʝʪ-ʤʝʤʽʚ ʟ 

ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ ʫʢʨʘʾʥʩʴʢʦʶ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʦʩʥʦʚʥʽ ʪʨʫʜʥʦʱʽ ʧʝʨʝʢʣʘʜʫ, 

ʧʦʚôʷʟʘʥʽ ʟ ʚʽʜʪʚʦʨʝʥʥʷʤ ʛʫʤʦʨʫ, ʛʨʠ ʩʣʽʚ, ʢʫʣʴʪʫʨʥʠʭ ʨʝʘʣʽʡ ʪʘ ʥʝʚʝʨʙʘʣʴʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ. ɺʠʟʥʘʯʝʥʦ ʦʩʥʦʚʥʽ ʧʝʨʝʢʣʘʜʘʮʴʢʽ ʩʪʨʘʪʝʛʽʾ, ʩʝʨʝʜ ʷʢʠʭ ʘʜʘʧʪʘʮʽʷ, 

ʣʦʢʘʣʽʟʘʮʽʷ, ʢʘʣʴʢʫʚʘʥʥʷ ʪʘ ʢʦʤʧʝʥʩʘʮʽʷ. ɼʦʚʝʜʝʥʦ, ʱʦ ʧʝʨʝʢʣʘʜ ʤʝʤʽʚ 

ʧʦʪʨʝʙʫʻ ʥʝ ʣʠʰʝ ʤʦʚʥʦʾ, ʘ ʡ ʢʫʣʴʪʫʨʥʦʾ ʘʜʘʧʪʘʮʽʾ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ 

ʢʦʤʫʥʽʢʘʪʠʚʥʦʛʦ ʪʘ ʝʤʦʮʽʡʥʦʛʦ ʝʬʝʢʪʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʽʥʪʝʨʥʝʪ-ʤʝʤ, ʧʝʨʝʢʣʘʜ, ʣʦʢʘʣʽʟʘʮʽʷ, ʘʜʘʧʪʘʮʽʷ, 

ʽʥʪʝʨʥʝʪ-ʜʠʩʢʫʨʩ, ʛʫʤʦʨ, ʢʫʣʴʪʫʨʥʽ ʨʝʘʣʽʾ, ʧʝʨʝʢʣʘʜʘʮʴʢʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ. 

 

ʋ ʩʫʯʘʩʥʦʤʫ ʮʠʬʨʦʚʦʤʫ ʧʨʦʩʪʦʨʽ ʽʥʪʝʨʥʝʪ-ʤʝʤʠ ʩʪʘʣʠ ʚʘʞʣʠʚʠʤ ʟʘʩʦʙʦʤ 

ʢʦʤʫʥʽʢʘʮʽʾ, ʱʦ ʧʦʻʜʥʫʻ ʚʝʨʙʘʣʴʥʽ ʪʘ ʥʝʚʝʨʙʘʣʴʥʽ ʝʣʝʤʝʥʪʠ. ʄʝʤ ʷʢ ʦʜʠʥʠʮʷ 

ʤʝʨʝʞʝʚʦʾ ʢʫʣʴʪʫʨʠ ʚʠʢʦʥʫʻ ʥʝ ʣʠʰʝ ʨʦʟʚʘʞʘʣʴʥʫ ʬʫʥʢʮʽʶ, ʘ ʡ ʩʣʫʛʫʻ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʧʝʨʝʜʘʯʽ ʩʦʮʽʘʣʴʥʠʭ, ʧʦʣʽʪʠʯʥʠʭ ʪʘ ʢʫʣʴʪʫʨʥʠʭ ʩʤʠʩʣʽʚ [7, ʩ. 18]. 

ʋ ʟʚôʷʟʢʫ ʟ ʛʣʦʙʘʣʽʟʘʮʽʻʶ ʮʠʬʨʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ 

ʥʘʙʫʚʘʻ ʧʨʦʙʣʝʤʘ ʧʝʨʝʢʣʘʜʫ ʘʥʛʣʦʤʦʚʥʠʭ ʤʝʤʽʚ ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ, ʦʩʢʽʣʴʢʠ 

ʪʘʢʠʡ ʧʝʨʝʢʣʘʜ ʧʦʪʨʝʙʫʻ ʚʨʘʭʫʚʘʥʥʷ ʥʝ ʣʠʰʝ ʤʦʚʥʠʭ, ʘ ʡ ʢʫʣʴʪʫʨʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ. 

ʇʦʥʷʪʪʷ çʤʝʤè ʫʧʝʨʰʝ ʟʘʧʨʦʧʦʥʫʚʘʚ ʈʽʯʘʨʜ ɼʦʢʽʥʟ ʫ ʧʨʘʮʽ çThe Selfish 

Geneè, ʜʝ ʚʦʥʦ ʚʠʟʥʘʯʘʣʦʩʷ ʷʢ ʦʜʠʥʠʮʷ ʢʫʣʴʪʫʨʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʧʝʨʝʜʘʻʪʴʩʷ 

ʰʣʷʭʦʤ ʥʘʩʣʽʜʫʚʘʥʥʷ [1, ʩ. 42]. ʋ ʩʫʯʘʩʥʦʤʫ ʽʥʪʝʨʥʝʪ-ʜʠʩʢʫʨʩʽ ʤʝʤ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʢʨʝʦʣʽʟʦʚʘʥʠʡ ʪʝʢʩʪ, ʫ ʷʢʦʤʫ ʧʦʻʜʥʫʶʪʴʩʷ ʛʨʘʬʽʯʥʠʡ 

ʢʦʤʧʦʥʝʥʪ ʪʘ ʢʦʨʦʪʢʝ ʪʝʢʩʪʦʚʝ ʧʦʚʽʜʦʤʣʝʥʥʷ [6, ʩ. 31]. ʉʘʤʝ ʪʘʢʘ ʧʦʣʽʢʦʜʦʚʽʩʪʴ 
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ʫʩʢʣʘʜʥʶʻ ʧʨʦʮʝʩ ʧʝʨʝʢʣʘʜʫ. 

ʆʩʥʦʚʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʧʝʨʝʢʣʘʜʫ ʽʥʪʝʨʥʝʪ-ʤʝʤʽʚ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʟʙʝʨʝʞʝʥʥʷ ʢʦʤʽʯʥʦʛʦ ʝʬʝʢʪʫ ʪʘ ʧʨʘʛʤʘʪʠʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʨʝʮʠʧʽʻʥʪʘ. 

ɼʦʩʣʽʚʥʠʡ ʧʝʨʝʢʣʘʜ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʘʜʝʢʚʘʪʥʦʛʦ ʩʧʨʠʡʥʷʪʪʷ 

ʟʤʽʩʪʫ, ʦʩʢʽʣʴʢʠ ʛʫʤʦʨ ʯʘʩʪʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʛʨʽ ʩʣʽʚ, ʢʫʣʴʪʫʨʥʠʭ ʘʣʶʟʽʷʭ, 

ʬʦʥʝʪʠʯʥʠʭ ʘʩʦʮʽʘʮʽʷʭ ʘʙʦ ʩʦʮʽʘʣʴʥʦʤʫ ʢʦʥʪʝʢʩʪʽ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʧʝʨʝʢʣʘʜʘʯ 

ʟʤʫʰʝʥʠʡ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ [3, ʩ. 142]. 

ʆʜʥʠʤ ʽʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʩʧʦʩʦʙʽʚ ʧʝʨʝʢʣʘʜʫ ʤʝʤʽʚ ʻ ʘʜʘʧʪʘʮʽʷ. ɺʦʥʘ 

ʧʝʨʝʜʙʘʯʘʻ ʟʘʤʽʥʫ ʨʝʘʣʽʡ ʘʙʦ ʤʦʚʥʠʭ ʦʜʠʥʠʮʴ ʦʨʠʛʽʥʘʣʫ ʝʣʝʤʝʥʪʘʤʠ, 

ʟʨʦʟʫʤʽʣʠʤʠ ʫʢʨʘʾʥʩʴʢʦʤʫ ʘʜʨʝʩʘʪʦʚʽ. ʅʘʧʨʠʢʣʘʜ, ʘʥʛʣʦʤʦʚʥʽ ʞʘʨʪʠ, ʧʦʚôʷʟʘʥʽ 

ʟ ʘʤʝʨʠʢʘʥʩʴʢʦʶ ʢʫʣʴʪʫʨʦʶ ʯʠ ʧʦʧʫʣʷʨʥʠʤʠ ʙʨʝʥʜʘʤʠ, ʤʦʞʫʪʴ ʙʫʪʠ 

ʪʨʘʥʩʬʦʨʤʦʚʘʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʫʢʨʘʾʥʩʴʢʦʛʦ ʢʫʣʴʪʫʨʥʦʛʦ ʢʦʥʪʝʢʩʪʫ. ʊʘʢʠʡ 

ʧʽʜʭʽʜ ʩʧʨʠʷʻ ʟʙʝʨʝʞʝʥʥʶ ʢʦʤʽʯʥʦʛʦ ʝʬʝʢʪʫ ʪʘ ʝʤʦʮʽʡʥʦʛʦ ʚʧʣʠʚʫ. ʑʝ ʦʜʥʠʤ 

ʚʘʞʣʠʚʠʤ ʧʨʠʡʦʤʦʤ ʻ ʣʦʢʘʣʽʟʘʮʽʷ, ʱʦ ʧʦʣʷʛʘʻ ʫ ʧʨʠʩʪʦʩʫʚʘʥʥʽ ʤʝʤʫ ʜʦ ʤʦʚʥʠʭ 

ʪʘ ʢʫʣʴʪʫʨʥʠʭ ʥʦʨʤ ʮʽʣʴʦʚʦʾ ʘʫʜʠʪʦʨʽʾ. ʃʦʢʘʣʽʟʘʮʽʷ ʯʘʩʪʦ ʚʢʣʶʯʘʻ ʟʤʽʥʫ ʽʤʝʥ, 

ʛʝʦʛʨʘʬʽʯʥʠʭ ʥʘʟʚ ʘʙʦ ʩʦʮʽʘʣʴʥʠʭ ʨʝʘʣʽʡ. ʅʘʧʨʠʢʣʘʜ, ʘʥʛʣʦʤʦʚʥʠʡ ʤʝʤ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʧʝʮʠʬʽʯʥʦʛʦ ʩʪʫʜʝʥʪʩʴʢʦʛʦ ʩʣʝʥʛʫ ʤʦʞʝ ʙʫʪʠ ʧʝʨʝʢʣʘʜʝʥʠʡ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʫʢʨʘʾʥʩʴʢʠʭ ʨʦʟʤʦʚʥʠʭ ʚʽʜʧʦʚʽʜʥʠʢʽʚ. 

ʆʩʦʙʣʠʚʫ ʩʢʣʘʜʥʽʩʪʴ ʩʪʘʥʦʚʠʪʴ ʧʝʨʝʢʣʘʜ ʤʝʤʽʚ, ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʛʨʽ ʩʣʽʚ 

[2, ʩ. 201]. ʋ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʧʝʨʝʢʣʘʜʘʯʝʚʽ ʥʝʨʽʜʢʦ ʜʦʚʦʜʠʪʴʩʷ ʩʪʚʦʨʶʚʘʪʠ 

ʥʦʚʠʡ ʪʝʢʩʪ, ʷʢʠʡ ʣʠʰʝ ʯʘʩʪʢʦʚʦ ʚʽʜʧʦʚʽʜʘʻ ʦʨʠʛʽʥʘʣʫ, ʘʣʝ ʚʽʜʪʚʦʨʶʻ ʡʦʛʦ 

ʬʫʥʢʮʽʶ. ʅʘʧʨʠʢʣʘʜ, ʘʥʛʣʽʡʩʴʢʽ ʦʤʦʥʽʤʠ ʯʠ ʬʦʥʝʪʠʯʥʽ ʞʘʨʪʠ ʯʘʩʪʦ ʥʝ ʤʘʶʪʴ 

ʧʨʷʤʠʭ ʚʽʜʧʦʚʽʜʥʠʢʽʚ ʚ ʫʢʨʘʾʥʩʴʢʽʡ ʤʦʚʽ, ʪʦʤʫ ʧʦʪʨʝʙʫʶʪʴ ʪʚʦʨʯʦʛʦ 

ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ [5, ʩ. 112]. 

ʂʨʽʤ ʪʦʛʦ, ʧʝʨʝʢʣʘʜ ʤʝʤʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʽʟʫʘʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. 

ɿʦʙʨʘʞʝʥʥʷ, ʰʨʠʬʪʠ, ʝʤʦʜʟʽ ʪʘ ʛʨʘʬʽʯʥʽ ʩʠʤʚʦʣʠ ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠ ʟʥʘʯʝʥʥʷ 

ʪʝʢʩʪʫ ʘʙʦ ʩʪʚʦʨʶʚʘʪʠ ʜʦʜʘʪʢʦʚʠʡ ʛʫʤʦʨʠʩʪʠʯʥʠʡ ʝʬʝʢʪ. ʇʝʨʝʢʣʘʜʘʯ ʧʦʚʠʥʝʥ 

ʚʨʘʭʦʚʫʚʘʪʠ ʚʟʘʻʤʦʜʽʶ ʚʝʨʙʘʣʴʥʠʭ ʽ ʥʝʚʝʨʙʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʦʩʢʽʣʴʢʠ ʟʤʽʥʘ 

ʪʝʢʩʪʫ ʙʝʟ ʘʜʘʧʪʘʮʽʾ ʟʦʙʨʘʞʝʥʥʷ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʪʨʘʪʠ ʮʽʣʽʩʥʦʩʪʽ ʤʝʤʫ. 

ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʻ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʣʦʜʽʞʥʦʛʦ ʩʣʝʥʛʫ ʪʘ 
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ʨʦʟʤʦʚʥʦʾ ʣʝʢʩʠʢʠ [4, ʩ. 115]. ɯʥʪʝʨʥʝʪ-ʢʦʤʫʥʽʢʘʮʽʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʠʤ 

ʨʽʚʥʝʤ ʜʠʥʘʤʽʯʥʦʩʪʽ, ʪʦʤʫ ʧʝʨʝʢʣʘʜ ʤʝʤʽʚ ʧʦʪʨʝʙʫʻ ʟʥʘʥʥʷ ʘʢʪʫʘʣʴʥʠʭ ʤʦʚʥʠʭ 

ʪʝʥʜʝʥʮʽʡ. ʋʢʨʘʾʥʩʴʢʽ ʚʽʜʧʦʚʽʜʥʠʢʠ ʤʘʶʪʴ ʟʚʫʯʘʪʠ ʧʨʠʨʦʜʥʦ ʪʘ ʫʟʛʦʜʞʫʚʘʪʠʩʷ 

ʟ ʥʦʨʤʘʤʠ ʩʫʯʘʩʥʦʛʦ ʦʥʣʘʡʥ-ʩʧʽʣʢʫʚʘʥʥʷ. ʅʘʜʤʽʨʥʘ ʬʦʨʤʘʣʽʟʘʮʽʷ ʧʝʨʝʢʣʘʜʫ 

ʤʦʞʝ ʟʨʫʡʥʫʚʘʪʠ ʢʦʤʽʯʥʠʡ ʝʬʝʢʪ ʽ ʟʨʦʙʠʪʠ ʤʝʤ ʥʝʧʨʠʨʦʜʥʠʤ ʜʣʷ ʘʫʜʠʪʦʨʽʾ. 

ʋ ʧʨʦʮʝʩʽ ʧʝʨʝʢʣʘʜʫ ʽʥʪʝʨʥʝʪ-ʤʝʤ̔ʚ ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʪʘʢʽ 

ʧʝʨʝʢʣʘʜʘʮʴʢʽ ʩʪʨʘʪʝʛʽʾ: 

¶ ʢʘʣʴʢʫʚʘʥʥʷ; 

¶ ʘʜʘʧʪʘʮʽʶ; 

¶ ʣʦʢʘʣʽʟʘʮʽʶ; 

¶ ʦʧʠʩʦʚʠʡ ʧʝʨʝʢʣʘʜ; 

¶ ʢʦʤʧʝʥʩʘʮʽʶ ʚʪʨʘʪʠ ʛʫʤʦʨʫ; 

¶ ʩʪʚʦʨʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʘʥʘʣʦʛʘ. 

ɺʠʙʽʨ ʩʪʨʘʪʝʛʽʾ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʨʫʢʪʫʨʠ ʤʝʤʫ, ʡʦʛʦ ʢʫʣʴʪʫʨʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʮʽʣʴʦʚʦʾ ʘʫʜʠʪʦʨʽʾ. ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʧʝʨʝʢʣʘʜʘʯ ʤʦʞʝ 

ʩʚʽʜʦʤʦ ʚʽʜʭʦʜʠʪʠ ʚʽʜ ʪʝʢʩʪʫ ʦʨʠʛʽʥʘʣʫ ʟʘʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʝʢʚʽʚʘʣʝʥʪʥʦʛʦ 

ʢʦʤʫʥʽʢʘʪʠʚʥʦʛʦ ʝʬʝʢʪʫ.  

ʆʪʞʝ, ʧʝʨʝʢʣʘʜ ʽʥʪʝʨʥʝʪ-ʤʝʤʽʚ ʻ ʩʢʣʘʜʥʠʤ ʽ ʙʘʛʘʪʦʨʽʚʥʝʚʠʤ ʧʨʦʮʝʩʦʤ, ʱʦ 

ʧʦʻʜʥʫʻ ʤʦʚʥʫ, ʢʫʣʴʪʫʨʥʫ ʪʘ ʧʨʘʛʤʘʪʠʯʥʫ ʘʜʘʧʪʘʮʽʶ. ʆʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ 

ʧʝʨʝʢʣʘʜʘʯʘ ʻ ʥʝ ʙʫʢʚʘʣʴʥʝ ʚʽʜʪʚʦʨʝʥʥʷ ʪʝʢʩʪʫ, ʘ ʧʝʨʝʜʘʯʘ ʛʫʤʦʨʫ, ʝʤʦʮʽʡʥʦʛʦ 

ʚʧʣʠʚʫ ʪʘ ʢʫʣʴʪʫʨʥʦʛʦ ʢʦʥʪʝʢʩʪʫ. ʋʩʧʽʰʥʠʡ ʧʝʨʝʢʣʘʜ ʤʝʤʽʚ ʤʦʞʣʠʚʠʡ ʣʠʰʝ ʟʘ 

ʫʤʦʚʠ ʚʨʘʭʫʚʘʥʥʷ ʩʧʝʮʠʬʽʢʠ ʽʥʪʝʨʥʝʪ-ʜʠʩʢʫʨʩʫ ʪʘ ʩʫʯʘʩʥʠʭ ʪʝʥʜʝʥʮʽʡ 

ʮʠʬʨʦʚʦʾ ʢʦʤʫʥʽʢʘʮʽʾ. 
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PHILOSOPHICAL  SCIENCES 

 

ʋɼʂ 141.319.1:351.86  

ʆʉʆɹʀʉʊɯʉʊʔ ʗʂ ʆʉʅʆɺɸ ʅɸʎɯʆʅɸʃʔʅʆɰ ʉʊɯʁʂʆʉʊɯ: 

ʌɯʃʆʉʆʌʉʔʂʆ-ɸʅʊʈʆʇʆʃʆɻɯʏʅʀʁ ɺʀʄɯʈ ɹɽɿʇɽʂʀ ʋʂʈɸɰʅʀ 

 

ɸʥʜʨʫʩʽʚ ʃʶʙʦʤʠʨ ɿʽʥʦʚʽʡʦʚʠʯ 

ʢ. ʬʽʣʦʩ. ʥ., ʜʦʮʝʥʪ 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʦ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʥʘʬʪʠ ʽ ʛʘʟʫ 

ʤ. ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ʋ ʩʪʘʪʪʽ ʟʜʽʡʩʥʝʥʦ ʽʩʪʦʨʠʢʦ-ʬʽʣʦʩʦʬʩʴʢʠʡ ʘʥʘʣʽʟ ʧʦʥʷʪʪʷ 

çʦʩʦʙʠʩʪʽʩʪʴè, ʷʢʘ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʾ ʨʦʩʽʡʩʴʢʦ-ʫʢʨʘʾʥʩʴʢʦʾ ʚʽʡʥʠ ʚʠʩʪʫʧʘʻ ʥʝ 

ʪʽʣʴʢʠ ʦʙôʻʢʪʦʤ ʟʘʭʠʩʪʫ, ʘ ʡ ʘʢʪʠʚʥʠʤ ʩʫʙôʻʢʪʦʤ ʥʘʮʽʦʥʘʣʴʥʦʾ ʙʝʟʧʝʢʠ. 

ɼʦʩʣʽʜʞʝʥʦ ʧʦʥʷʪʪʷ çʦʩʦʙʠʩʪʽʩʪʴè ʯʝʨʝʟ ʪʘʢʽ ʧʦʥʷʪʪʷ ʷʢ çʩʚʦʙʦʜʘè, 

çʽʜʝʥʪʠʯʥʽʩʪʴè, çʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷè. ɼʦʚʝʜʝʥʦ, ʱʦ ʙʝʟʧʝʢʘ ʜʝʨʞʘʚʠ 

ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʨʦʟʚʠʪʢʫ ʪʘ ʫʚʘʛʠ ʜʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʞʠʪʪʷ ʣʶʜʠʥʠ, ʚʨʘʭʫʚʘʥʥʷ 

ʡʦʛʦ ʩʤʠʩʣʦʚʦʛʦ ʥʘʧʦʚʥʝʥʥʷ, ʜʝ ʦʩʦʙʠʩʪʽʩʪʴ ʟʜʽʡʩʥʶʻ ʧʽʟʥʘʚʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ 

ʩʚʦʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʚʽʪʫ, ʚʠʨʘʞʘʶʯʠ ʚʣʘʩʥʽ ʮʽʥʥʦʩʪʽ ʫ ʩʫʩʧʽʣʴʥʝ ʞʠʪʪʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʦʩʦʙʠʩʪʽʩʪʴ, ʩʚʦʙʦʜʘ, ʽʜʝʥʪʠʯʥʽʩʪʴ, ʥʘʮʽʦʥʘʣʴʥʘ ʙʝʟʧʝʢʘ, 

ʢʦʨʜʦʮʝʥʪʨʠʟʤ, ʪʝʦʨʽʷ U, ʚʥʫʪʨʽʰʥʷ ʣʶʜʠʥʘ, ʨʦʩʽʡʩʴʢʦ-ʫʢʨʘʾʥʩʴʢʘ ʚʽʡʥʘ. 

 

ʋ ʧʝʨʽʦʜ ʨʦʩʽʡʩʴʢʦ-ʫʢʨʘʾʥʩʴʢʦʾ ʚʽʡʥʠ, ʩʪʨʘʪʝʛʽʯʥʠʤ ʧʠʪʘʥʥʷʤ 

ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʦʙʣʝʤʘ ʨʦʟʚʠʪʢʫ ʮʽʣʽʩʥʦʾ ʦʩʦʙʠʩʪʦʩʪʽ, ʷʢʘ ʻ ʟʘʧʦʨʫʢʦʶ ʧʝʨʝʤʦʛʠ 

ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʥʘʮʽʦʥʘʣʴʥʦʾ ʽʜʝʥʪʠʯʥʦʩʪʽ. ɸʢʪʫʘʣʴʥʠʤ ʻ ʚʠʦʢʨʝʤʣʝʥʥʷ 

ʘʥʪʨʦʧʦʣʦʛʽʯʥʠʭ ʟʘʩʘʜ ʫʢʨʘʾʥʩʴʢʦʾ ʦʩʦʙʠʩʪʦʩʪʽ, ʷʢʘ, ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʢʦʣʝʢʪʠʚʥʝ 

ʥʝʩʚʽʜʦʤʝ ʪʘ ʢʫʣʴʪʫʨʥʽ ʥʘʜʙʘʥʥʷ ʝʣʽʪʠ, ʧʨʦʪʠʩʪʦʾʪʴ ʚʠʢʣʠʢʘʤ ʚʽʡʥʠ. ɯʩʪʦʨʠʯʥʽ 

ʢʫʣʴʪʫʨʥʽ ʥʘʜʙʘʥʥʷ ʨʦʟʢʨʠʚʘʶʪʴ ʤʝʥʪʘʣʴʥʽ ʘʩʧʝʢʪʠ ʫʢʨʘʾʥʩʴʢʦʛʦ ʥʘʨʦʜʫ ʱʦʜʦ 

ʧʨʦʷʚʫ ʙʝʟʧʝʢʠ: ʧʝʨʝʚʘʛʫ ʜʫʭʦʚʥʠʭ ʮʽʥʥʦʩʪʝʡ (ʢʦʨʜʦʮʝʥʪʨʠʟʤ, ʛʫʤʘʥʽʟʤ) ʪʘ 
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ʝʢʟʠʩʪʝʥʮʽʡʥʫ ʩʤʽʣʠʚʽʩʪʴ ʧʝʨʝʜ ʟʘʛʨʦʟʦʶ ʩʤʝʨʪʽ. 

ɼʦʩʣʽʜʞʝʥʥʶ ʮʠʭ ʟʘʩʘʜ ʧʨʠʩʚʷʯʝʥʽ ʧʨʘʮʽ ʢʠʾʚʩʴʢʦʾ 

ʩʚʽʪʦʛʣʷʜʥʦ-ʘʥʪʨʦʧʦʣʦʛʽʯʥʦʾ ʰʢʦʣʠ (ɺ. ʐʠʥʢʘʨʫʢʘ, ɯ. ɹʠʯʢʘ, ɺ. ʊʘʙʘʯʢʦʚʩʴʢʦʛʦ), 

ʷʢʽ ʦʙˇʨʫʥʪʫʚʘʣʠ ʝʢʟʠʩʪʝʥʮʽʡʥʠʡ ʭʘʨʘʢʪʝʨ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ. ʌʦʨʤʫʚʘʥʥʷ 

ʦʩʦʙʠʩʪʦʩʪʽ ʢʨʽʟʴ ʧʨʠʟʤʫ ʩʦʬʽʡʥʦʩʪʽ ʪʘ ʢʦʨʜʦʮʝʥʪʨʠʟʤʫ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʫ 

ʨʦʟʚʽʜʢʘʭ ʉ. ʂʨʠʤʩʴʢʦʛʦ [1], ʄ. ʇʦʧʦʚʠʯʘ ʪʘ ɺ. ʃʽʩʦʚʦʛʦ. ʋʢʨʘʾʥʩʴʢʠʤʠ 

ʤʠʩʣʠʪʝʣʷʤʠ ʦʩʦʙʠʩʪʽʩʪʴ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʯʝʨʝʟ ʢʦʥʮʝʧʪ çʚʥʫʪʨʽʰʥʴʦʾ ʣʶʜʠʥʠè 

(ɻ. ʉʢʦʚʦʨʦʜʘ [2], ʇ. ʖʨʢʝʚʠʯ). 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ̔ʩʪʦʨʠʢʦ-ʬʽʣʦʩʦʬʩʴʢʠʭ ʘʥʘʣʽʟ ʮʽʣʽʩʥʦʾ ʦʩʦʙʠʩʪʦʩʪʽ 

ʷʢ ʦʩʥʦʚʠ ʥʘʮʽʦʥʘʣʴʥʦʾ ʩʪʽʡʢʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʋʢʨʘʾʥʠ ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ. 

ʌʽʣʦʩʦʬʩʴʢʦ-ʘʥʪʨʦʧʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ ʜʘʻ ʟʤʦʛʫ ʨʦʟʛʣʷʜʘʪʠ ʦʩʦʙʠʩʪʽʩʪʴ ʥʝ 

ʷʢ ʟʘʩʪʠʛʣʫ ʜʘʥʽʩʪʴ, ʘ ̫ʢ ʜʠʥʘʤʽʯʥʠʡ ʩʫʙ'ʻʢʪ ʩʘʤʦʧʨʦʝʢʪʫʚʘʥʥʷ, ʱʦ ʧʝʨʝʙʫʚʘʻ ʫ 

ʩʪʘʥʽ ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʘʤʦʫʟʛʦʜʞʝʥʥʷ ɽʪʠʯʥʠʤ ʪʘ ʜʫʭʦʚʥʠʤ ʦʩʝʨʜʷʤ ʪʘʢʦʾ 

ʦʩʦʙʠʩʪʦʩʪʽ ʻ ʢʦʥʮʝʧʪ çʚʥʫʪʨʽʰʥʴʦʾ ʣʶʜʠʥʠè, ʱʦ ʩʪʘʥʦʚʠʪʴ ʙʘʟʫ ʜʣʷ ʩʧʨʦʪʠʚʫ 

ʘʛʨʝʩʽʾ. ɸʜʞʝ ʷʢ ʟʘʟʥʘʯʘʻ ɽ. ʐʪʘʡʥ, çʣʶʜʩʴʢʝ ʙʫʪʪʷ ʩʧʨʷʤʦʚʘʥʝ ʚʩʝʨʝʜʠʥʫ, 

ʚʽʜʢʨʠʪʝ ʜʣʷ ʩʝʙʝ ʩʘʤʦʛʦè ʽ ʦʜʥʦʯʘʩʥʦ çʩʧʨʷʤʦʚʘʥʝ ʥʘʟʦʚʥʽè, ʱʦ ʜʘʻ ʟʤʦʛʫ 

ʧʨʠʡʥʷʪʠ ʩʚʽʪ [3, 25-26]. 

ʆʩʦʙʠʩʪʽʩʪʴ (ʣʘʪ. persona ð çʤʘʩʢʘè) ʻ ʟʚôʷʟʢʦʤ ʤʽʞ ʚʥʫʪʨʽʰʥʽʤ ʪʘ 

ʟʦʚʥʽʰʥʽʤ ʩʚʽʪʘʤʠ. ɰʾ ʩʫʪʥʽʩʪʴ ʨʦʟʢʨʠʚʘʻʪʴʩʷ ʯʝʨʝʟ ʧʦʥʷʪʪʷ ʽʥʜʠʚʽʜ (a-tomos), 

ʱʦ ʦʟʥʘʯʘʻ çʪʦʡ, ʱʦ ʥʝ ʤʦʞʝ ʙʫʪʠ ʧʦʜʽʣʝʥʠʡè. ʉʚʽʜʦʤʠʡ ʧʨʦʷʚ ʮʽʻʾ 

ʥʝʧʦʜʽʣʴʥʦʩʪʽ, ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʚʽʪʫ ʟʦʚʥʽʰʥʴʦʤʫ ʩʘʤʦʚʠʨʘʞʝʥʥʶ ʻ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʮʽʣʽʩʥʦʾ ʦʩʦʙʠʩʪʦʩʪʽ ʷʢ ʩʫʙôʻʢʪʘ ʙʝʟʧʝʢʠ. ʇʨʠʢʣʘʜʦʤ ʻ ʩʫʯʘʩʥʽ 

ʚʦʾʥʠ ʪʘ ʚʦʣʦʥʪʝʨʠ, ʷʢʽ ʩʚʽʜʦʤʦ ʩʪʘʣʠ ʥʘ ʟʘʭʠʩʪ ʋʢʨʘʾʥʠ, ʚʠʩʪʫʧʘʶʯʠ ʨʫʰʽʷʤʠ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʫʢʨʘʾʥʩʴʢʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ. ɺʘʞʣʠʚʠʤʠ ʧʨʦʷʚʘʤʠ ʦʩʦʙʠʩʪʦʩʪʽ, ʥʘ 

ʥʘʰ ʧʦʛʣʷʜ, ʻ ʩʚʦʙʦʜʘ, ʽʜʝʥʪʠʯʥʽʩʪʴ ʪʘ ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ. 

ʉʚʦʙʦʜʫ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʥʝ ʪʽʣʴʢʠ ʷʢ ʟʦʚʥʽʰʥʶ ʘʢʪʠʚʥʽʩʪʴ. ɺ. ʄʘʣʘʭʦʚ 

ʟʘʟʥʘʯʘʻ, ʱʦ ʣʶʜʠʥʘ, ʷʢʘ ʨʝʘʣʽʟʫʻ ʣʠʰʝ çʩʚʦʙʦʜʫ ʜʣʷè, ʨʠʟʠʢʫʻ ʩʪʘʪʠ 

ʟʘʨʫʯʥʠʢʦʤ ʘʢʪʠʚʽʟʤʫ, ʧʨʠʥʮʠʧʦʚʦ ʥʝ ʚ ʟʤʦʟʽ ʦʧʘʥʫʚʘʪʠ ʩʘʤʫ ʩʝʙʝ. ɺʘʞʣʠʚʠʤ 

ʘʩʧʝʢʪʦʤ ʻ ʟʫʩʠʣʣʷ ʩʘʤʦʦʧʘʥʫʚʘʥʥʷ ð ʟʚʽʣʴʥʝʥʥʷ ʚʽʜ çʩʣʽʧʦʾè ʘʢʪʠʚʥʦʩʪʽ. 

ɺʠʷʚʦʤ ʩʧʨʘʚʞʥʴʦʾ ʩʚʦʙʦʜʠ ʻ çʧʝʨʝʙʫʚʘʥʥʷ-ʧʨʠ-ʩʦʙʽè ʚ ʧʨʦʮʝʩʽ ʙʫʜʴ-ʷʢʠʭ 
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ʟʨʫʰʝʥʴ ʯʠ ʟʚʝʨʥʝʥʴ ʜʦ ɯʥʰʦʛʦ. ʊʘʢʘ ʚʥʫʪʨʽʰʥʷ ʚʟʘʻʤʦʫʟʛʦʜʞʝʥʽʩʪʴ ʜʦʟʚʦʣʷʻ 

ʧʨʦʷʚʠʪʠ ʽʜʝʥʪʠʯʥʽʩʪʴ ʫʢʨʘʾʥʮʷ [4, ʩ. 288]. 

ɺ ʫʢʨʘʾʥʩʴʢʽʡ ʪʨʘʜʠʮʽʾ ʩʚʦʙʦʜʘ ʻ ʦʥʪʦʣʦʛʽʯʥʦʶ ʧʽʜʩʪʘʚʦʶ ʙʫʪʪʷ 

(ɻ. ʉʢʦʚʦʨʦʜʘ, ɺ. ʉʪʫʩ). ʋ ʪʚʦʨʯʦʩʪʽ ɻ. ʉʢʦʚʦʨʦʜʠ çʩʚʦʙʦʜʘ ʜʫʭʫè 

(ʩʘʤʦʚʣʘʜʘʥʥʷ ʪʘ ʧʘʥʫʚʘʥʥʷ ʥʘʜ ʧʨʠʩʪʨʘʩʪʷʤʠ) ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʚʠʱʘ ʟʘ 

çʩʚʦʙʦʜʫ ʪʽʣʘè ʯʠ ʤʘʪʝʨʽʘʣʴʥʽ ʙʣʘʛʘ. ʉʴʦʛʦʜʥʽ ʮʝʡ ʚʠʤʽʨ ʨʝʘʣʽʟʫʻʪʴʩʷ ʯʝʨʝʟ 

ʚʦʣʦʥʪʝʨʩʪʚʦ ʪʘ ʙʦʨʦʪʴʙʫ ʟʘ ʮʽʣʽʩʥʽʩʪʴ, ʱʦ ʦʧʠʨʘʻʪʴʩʷ ʥʘ ʛʣʠʙʠʥʥʠʡ ʜʦʩʚʽʜ 

çʚʽʣʴʥʠʭ ʣʶʜʝʡè (ʢʦʟʘʮʪʚʘ) [5]. 

ɯʜʝʥʪʠʯʥʽʩʪʴ ʚʽʜʦʙʨʘʞʘʻ ʩʪʘʥ ʩʧʦʨʽʜʥʝʥʦʩʪʽ ʣʶʜʠʥʠ ʽ ʩʧʽʣʴʥʦʪʠ. 

ʅʘʮʽʦʥʘʣʴʥʘ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʢʫʣʴʪʫʨʥʦ-ʦʥʪʦʣʦʛʽʯʥʦʤʫ ʨʽʚʥʽ, ʜʝ 

ʫʢʨʘʾʥʩʴʢʘ ʤʦʚʘ ʧʦʩʪʘʻ ʷʢ çʜʽʤ ʙʫʪʪʷè ʟʘ ʄ. ɻʘʡʜʝʛʛʝʨʦʤ. ʅʘ ʧʨʦʪʠʚʘʛʫ 

ʜʝʢʣʘʨʘʪʠʚʥʽʡ ʽʜʝʥʪʠʯʥʦʩʪʽ ʪʦʪʘʣʽʪʘʨʥʠʭ ʩʠʩʪʝʤ, ʱʦ ʧʦʨʦʜʞʫʻ çʧʦʜʚʽʡʥʫ 

ʧʦʚʝʜʽʥʢʫè ʪʘ ʣʠʮʝʤʽʨʩʪʚʦ, ʩʧʨʘʚʞʥʷ ʽʜʝʥʪʠʯʥʽʩʪʴ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ 

ʫʩʚʽʜʦʤʣʝʥʦʤʫ ʚʠʙʦʨʽ. 

ɺ ʫʤʦʚʘʭ çʧʦʩʪʧʨʘʚʜʠè ð ʤʘʥʽʧʫʣʷʪʠʚʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʧʨʠʜʫʰʫʻ 

ʢʨʠʪʠʯʥʽʩʪʴ ʤʠʩʣʝʥʥʷ ʯʝʨʝʟ ʝʤʦʮʽʾ ð ʜʦ ʚʠʙʦʨʫ ʽʜʝʥʪʠʯʥʦʩʪʽ ʟʜʘʪʥʘ ʣʠʰʝ 

ʣʶʜʠʥʘ ʽʟ ʩʘʤʦʩʪʽʡʥʠʤ ʪʘ ʮʽʣʽʩʥʠʤ ʤʠʩʣʝʥʥʷʤ [6, ʩ. 109]. ʆʩʦʙʠʩʪʽʩʪʴ ʙʝʟ 

ʥʘʚʠʯʦʢ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʥʝ ʤʦʞʝ ʚʠʩʪʫʧʘʪʠ ʛʘʨʘʥʪʦʤ ʥʘʮʽʦʥʘʣʴʥʦʾ 

ʙʝʟʧʝʢʠ. ʉʦʮʽʘʣʴʥʠʡ ʘʩʧʝʢʪ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʧʦʚ'ʷʟʘʥʠʡ ʽʟ çʢʦʛʥʽʪʠʚʥʦʶ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʶè ð ʟʜʘʪʥʽʩʪʶ ʤʠʩʣʠʪʠ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʤ ʩʧʦʩʦʙʦʤ [7]. 

ʊʝʦʨʽʷ U ʆ. ʐʘʨʤʝʨʘ ʩʪʘʚʠʪʴ ʧʠʪʘʥʥʷ ʧʨʦ çʩʣʽʧʫ ʧʣʷʤʫè ð ʚʥʫʪʨʽʰʥʽʡ 

ʩʪʘʥ, ʟ ʷʢʦʛʦ ʜʽʻ ʣʶʜʠʥʘ. ʉʣʽʧʦʶ ʧʣʷʤʦʶ ʥʘʰʦʾ ʙʝʟʧʝʢʠ ʻ ʽʛʥʦʨʫʚʘʥʥʷ 

ʘʥʪʨʦʧʦʣʦʛʽʯʥʠʭ ʟʘʩʘʜ: ʥʘʮʽʦʥʘʣʴʥʘ ʙʝʟʧʝʢʘ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʤʦʪʠʚʽʚ ʪʘ 

çʚʥʫʪʨʽʰʥʴʦʛʦ ʩʪʘʥʫè ʛʨʦʤʘʜʷʥʠʥʘ. ʇʽʟʥʘʥʥʷ ʩʚʦʛʦ ʢʨʘʶ ʪʘ ʩʘʤʦʛʦ ʩʝʙʝ, ʜʦ 

ʷʢʦʛʦ ʟʘʢʣʠʢʘʚ ɻ. ʉʢʦʚʦʨʦʜʘ, ʜʘʻ ʚʽʜʧʦʚʽʜʴ ʥʘ ʧʠʪʘʥʥʷ çʭʪʦ ʷ?è ʽ çʢʫʜʠ ʷ ʡʜʫ?è. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʬʽʣʦʩʦʬʩʴʢʦ-ʘʥʪʨʦʧʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ ʜʦʚʦʜʠʪʴ, ʱʦ 

ʮʽʣʽʩʥʽʩʪʴ ʦʩʦʙʠʩʪʦʩʪʽ, ʟʘʩʥʦʚʘʥʘ ʥʘ ʩʚʦʙʦʜʽ ʪʘ ʽʜʝʥʪʠʯʥʦʩʪʽ, ʻ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʶ ʛʘʨʘʥʪʽʻʶ ʙʝʟʧʝʢʠ ʜʝʨʞʘʚʠ. ʊʽʣʴʢʠ ʦʩʦʙʠʩʪʽʩʪʴ, ʟʜʘʪʥʘ ʜʦ 

ʩʘʤʦʨʝʬʣʝʢʩʽʾ ʪʘ ʚʥʫʪʨʽʰʥʴʦʾ ʟʦʩʝʨʝʜʞʝʥʦʩʪʽ, ʱʦ ʚʦʣʦʜʽʻ ʥʘʚʠʯʢʘʤʠ 

ʩʘʤʦʦʧʘʥʫʚʘʥʥʷ, ʤʦʞʝ ʚʠʩʪʦʷʪʠ ʧʨʦʪʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʤʘʥʽʧʫʣʷʮʽʡ. ɺʥʫʪʨʽʰʥʽʡ 
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ʩʪʘʥ ʩʫʙôʻʢʪʘ ʚʧʣʠʚʘʻ ʥʘ ʩʦʮʽʘʣʴʥʽ ʜʽʾ ʪʘ ʟʜʘʪʥʽʩʪʴ ʜʦ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʾ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ, ʱʦ ʩʪʘʻ ʫʤʦʚʘʤʠ ʧʦʜʘʣʴʰʦʾ ʧʝʨʝʤʦʛʠ ʫʢʨʘʾʥʩʴʢʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ 

ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ. 
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ʋɼʂ 340.12 

ɻʋʄɸʅɯʉʊʀʏʅɯ ʊɽʅɼɽʅʎɯɰ ʉʋʏɸʉʅʆɰ ɿɸʈʋɹɯɾʅʆɰ 

ʌɯʃʆʉʆʌʉʔʂʆ-ʇʈɸɺʆɺʆɰ ɼʆʂʊʈʀʅʀ 

(ʂʆʅʎɽʇʎɯɰ ʉʊʈʀʄʋɺɸʅʅʗ ʊɸ ʇʈʆʑɽʅʅʗ) 

 

ʆʣʝʢʩʶʢ ʄʠʨʦʥ ʄʠʨʦʩʣʘʚʦʚʠʯ 

ʢ.ʬʽʣʦʩ.ʥ., ʜʦʮʝʥʪ 

ʃʴʚʽʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʚʥʫʪʨʽʰʥʽʭ ʩʧʨʘʚ 

ʤ. ʃʴʚʽʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ʉʪʘʪʪʷ ʘʥʘʣʽʟʫʻ ʩʫʯʘʩʥʽ ʛʫʤʘʥʽʩʪʠʯʥʽ ʪʝʥʜʝʥʮʽʾ ʟʘʨʫʙʽʞʥʦʾ 

ʬʽʣʦʩʦʬʽʾ ʧʨʘʚʘ ʥʘ ʦʩʥʦʚʽ ʢʦʥʮʝʧʮʽʡ ʩʪʨʠʤʫʚʘʥʥʷ ʪʘ ʧʨʦʱʝʥʥʷ, ʧʝʨʰʘ ʟ ʷʢʠʭ 

ʨʦʟʢʨʠʚʘʻ ʦʩʦʙʣʠʚʦʩʪʽ ʟʘʧʦʙʽʛʘʥʥʷ ʟʜʽʡʩʥʝʥʥʷ ʤʦʞʣʠʚʠʭ ʧʨʘʚʦʧʦʨʫʰʝʥʴ ʽ 

ʬʦʨʤʫʻ ʟʘʛʘʣʴʥʠʡ ʩʪʨʠʤʫʶʯʠʡ ʝʬʝʢʪ, ʘ ʜʨʫʛʘ ï ʚʠʩʪʫʧʘʻ ʩʢʣʘʜʥʠʡ ʢʦʥʮʝʧʪ, 

ʷʢʠʡ ʧʦʻʜʥʫʻ ʬʽʣʦʩʦʬʩʴʢʽ, ʤʦʨʘʣʴʥʦ-ʝʪʠʯʥʽ ʪʘ ʧʨʘʚʦʚʽ ʤʦʪʠʚʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʛʫʤʘʥʽʟʤ, ʩʪʨʠʤʫʚʘʥʥʷ, ʟʘʧʦʙʽʛʘʥʥʷ, ʛʫʤʘʥʽʟʤ, 

ʧʦʢʘʨʘʥʥʷ, ʧʨʦʱʝʥʥʷ. 

 

ʉʪʨʠʤʫʚʘʥʥʷ ʷʢ ʩʧʦʩʽʙ ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʤʝʪʘ ʧʦʢʘʨʘʥʥʷ ʟʣʦʯʠʥʮʷ ʜʦʚʦʣʽ 

ʯʘʩʪʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʩʫʯʘʩʥʠʭ ʧʝʥʦʣʦʛʽʯʥʠʭ ʧʨʘʢʪʠʢʘʭ. ʉʫʪʴ ʡʦʛʦ ʧʦʣʷʛʘʻ ʫ 

ʪʦʤʫ, ʱʦʙ ʧʝʨʝʢʦʥʘʪʠ ʦʩʦʙʫ ʥʝ ʚʯʠʥʷʪʠ ʧʨʘʚʦʧʦʨʫʰʝʥʴ ʪʘ ʥʝ ʧʦʨʫʰʫʚʘʪʠ 

ʽʩʥʫʶʯʽ ʫ ʩʫʩʧʽʣʴʩʪʚʽ ʟʘʢʦʥʠ. ʊʘʢʘ ʧʦʟʠʮʽʷ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʩʚʽʜʯʠʪʴ ʷʢ ʧʨʦ ʪʽ 

ʟʤʽʥʠ ʫ ʧʦʛʣʷʜʘʭ ʷʢ ʥʘ ʧʠʪʘʥʥʷ ʧʦʢʘʨʘʥʥʷ ʚ ʮʽʣʦʤʫ, ʪʘʢ ʽ ʥʘ ʩʠʩʪʝʤʫ ʾʭ 

ʚʠʢʦʥʘʥʥʷ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʧʨʠʪʘʤʘʥʥʽ ʜʣʷ ʜʝʤʦʢʨʘʪʠʯʥʦʾ ʮʠʚʽʣʽʟʘʮʽʾ 

ʛʫʤʘʥʽʩʪʠʯʥʽ ʧʨʠʥʮʠʧʠ, ʷʢʽ ʙʘʟʫʶʪʴʩʷ ʥʘ ʧʦʣʦʞʝʥʥʽ ʧʨʦ ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ 

ʣʶʜʩʴʢʦʾ ʝʢʟʠʩʪʝʥʮʽʾ ʷʢ ʚʘʞʣʠʚʦʾ ʮʽʥʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʫʯʘʩʥʦʛʦ ʩʦʮʽʫʤʫ. 

ɺʩʝ ʯʘʩʪʽʰʝ ʩʚʽʪʦʚʘ ʧʨʘʚʦʦʭʦʨʦʥʥʘ ʩʧʽʣʴʥʦʪʘ ʟʚʝʨʪʘʻ ʫʚʘʛʫ ʥʘ ʪʝ, ʷʢʠʤ ʯʠʥʦʤ 

ʟʘʧʦʙʽʛʪʠ ʟʜʽʡʩʥʝʥʥʶ ʧʨʘʚʦʧʦʨʫʰʝʥʴ ʽ ʩʘʤʝ ʪʘʢʠʤ ʯʠʥʦʤ ʚʠʢʦʥʘʪʠ ʚʘʞʣʠʚʫ 

ʧʨʝʚʝʥʪʠʚʥʫ ʤʽʩʽʶ, ʱʦ ʧʦʣʷʛʘʻ ʫ ʟʜʽʡʩʥʝʥʥʽ ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʭ ʚʠʭʦʚʥʠʭ ʟʘʭʦʜʽʚ 

ʽʟ ʛʨʦʤʘʜʷʥʘʤʠ. 

ʊʝʦʨʽʷ ʩʪʨʠʤʫʚʘʥʥʷ ʫ ʬʽʣʦʩʦʬʽʾ ʧʨʘʚʘ ʻ ʢʦʥʩʝʢʚʝʥʮʽʘʣʽʩʪʩʴʢʠʤ ʘʙʦ 
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ʫʪʠʣʽʪʘʨʠʩʪʩʴʢʠʤ ʧʽʜʭʦʜʦʤ, ʷʢʠʡ ʚʚʘʞʘʻ, ʱʦ ʦʩʥʦʚʥʠʤ ʚʠʧʨʘʚʜʘʥʥʷʤ 

ʢʨʠʤʽʥʘʣʴʥʦʛʦ ʧʦʢʘʨʘʥʥʷ ʻ ʟʘʧʦʙʽʛʘʥʥʷ ʤʘʡʙʫʪʥʽʤ ʟʣʦʯʠʥʘʤ. ʆʩʢʽʣʴʢʠ ʩʪʨʘʭ 

ʧʝʨʝʜ ʧʦʢʘʨʘʥʥʷʤ ʚʚʘʞʘʻʪʴʩʷ ʦʩʥʦʚʥʠʤ ʩʪʠʤʫʣʦʤ ʜʣʷ ʩʪʨʠʤʫʚʘʥʥʷ ʟʣʦʯʠʥʽʚ, 

ʪʝʦʨʽʾ ʩʪʨʠʤʫʚʘʥʥʷ ʯʘʩʪʦ ʘʩʦʮʽʶʶʪʴʩʷ ʟ ʽʜʝʻʶ ʩʫʚʦʨʦʛʦ, ʥʝʧʨʦʧʦʨʮʽʡʥʦʛʦ 

ʧʦʢʘʨʘʥʥʷ. 

ʋ ʟʘʧʨʦʧʦʥʦʚʘʥʽʡ ʩʫʯʘʩʥʦʶ ʟʘʨʫʙʽʞʥʦʶ ʬʽʣʦʩʦʬʩʴʢʦ ï ʧʨʘʚʦʚʦʶ 

ʩʧʽʣʴʥʦʪʦʶ ʢʦʥʮʝʧʮʽʾ ʩʪʨʠʤʫʚʘʥʥʷ ʯʽʪʢʦ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʥʘʷʚʥʽʩʪʴ ʨʷʜʫ 

ʩʫʧʝʨʝʯʣʠʚʠʭ ʪʝʥʜʝʥʮʽʡ, ʷʢʽ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ ʧʨʦʮʝʩ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʫʟʘʛʘʣʴʥʝʥʴ ʫ ʢʨʠʤʽʥʘʣʴʥʦ-ʧʨʘʚʦʚʫ ʧʨʘʢʪʠʢʫ. ɼʘʥʽ 

ʪʝʥʜʝʥʮʽʾ ʬʦʨʤʫʶʪʴ ʫʤʦʚʠ ʜʣʷ ʚʠʥʠʢʥʝʥʥʷ ʢʦʥʬʣʽʢʪʥʠʭ ʩʠʪʫʘʮʽʡ, ʚʠʨʽʰʝʥʥʷ 

ʢʦʪʨʠʭ ʩʧʨʠʷʻ ʜʦʩʷʛʥʝʥʥʶ ʫʩʧʽʭʽʚ ʥʘ ʰʣʷʭʫ ʧʦʜʦʣʘʥʥʷ ʟʣʦʯʠʥʥʦʩʪʽ. ʇʝʨʝʜʫʩʽʤ 

ʧʦʤʽʪʥʦ ʮʝ ʫ ʚʠʷʚʽ ʚʟʘʻʤʦʜʽʾ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʪʘ ʢʦʣʝʢʪʠʚʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʨʦʮʝʩʫ ʩʪʨʠʤʫʚʘʥʥʷ. çʇʨʠʥʮʠʧ ʟʘʛʘʣʴʥʦʛʦ ʩʪʨʠʤʫʚʘʥʥʷ ʥʝ ʟʜʘʪʝʥ ʚʠʪʨʠʤʘʪʠ 

ʥʘʜʤʽʨʥʝ ʧʦʢʘʨʘʥʥʷ ʦʜʥʽʻʾ ʣʶʜʠʥʠ ʟʘʨʘʜʠ ʩʪʨʠʤʫʚʘʥʥʷ ʙʘʛʘʪʴʦʭ, ï ʟʘʟʥʘʯʘʻ 

ɸʣʘʥ ʅʦʨʨʽ. ï ʋ ʮʽʡ ʪʝʦʨʽʾ ʜʝʨʞʘʚʘ ʦʧʠʥʷʻʪʴʩʷ ʤʽʞ ʜʚʦʤʘ ʧʦʣʽʪʠʯʥʠʤʠ 

ʨʘʮʽʦʥʘʣʴʥʠʤʠ ʪʚʝʨʜʞʝʥʥʷʤʠ. ʇʝʨʰʝ ʦʙʤʝʞʫʻ ʾʾ ʩʘʥʢʮʽʾ ʫ ʧʣʘʥʽ ʧʠʪʘʥʴ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʰʢʦʜʠ, ʥʘʥʝʩʝʥʦʾ ʚʯʠʥʢʘʤʠ ʦʢʨʝʤʠʭ ʦʩʽʙ, ʘ ʜʨʫʛʝ ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʧʦʢʘʨʘʥʥʷ ʽʥʜʠʚʽʜʘ ʫ ʷʢʦʩʪʽ ʟʘʩʦʙʫ ʜʦʩʷʛʥʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʤʝʪʠ. ɯ ʮʷ ʜʨʫʛʘ ʬʦʨʤʘ 

ʩʪʨʠʤʫʚʘʥʥʷ ʜʦʣʘʻ ʽʥʜʠʚʽʜʫʘʣʽʟʤ ʪʘ ʧʽʜʨʠʚʘʻ ʡʦʛʦ ʦʩʥʦʚʠè [1, 343]. 

ʋ ʪʝʦʨʽʾ ʩʪʨʠʤʫʚʘʥʥʷ ʩʫʯʘʩʥʦʾ ʟʘʨʫʙʽʞʥʦʾ ʬʽʣʦʩʦʬʽʾ ʧʦʤʽʪʥʽ ʧʝʚʥʽ 

ʪʝʥʜʝʥʮʽʾ, ʢʦʪʨʽ ʚʨʘʭʦʚʫʶʪʴ ʩʫʯʘʩʥʽ ʨʝʘʣʽʾ, ʫʜʦʩʢʦʥʘʣʶʶʪʴ ʧʽʜʭʦʜʠ ʜʦ ʧʠʪʘʥʴ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʪʘ ʧʦʢʘʨʘʥʥʷ. ɿʚʝʨʥʝʤʦ ʫʚʘʛʫ ʥʘ ʚʠʩʥʦʚʢʠ ʦʜʥʦʛʦ ʽʟ 

ʘʤʝʨʠʢʘʥʩʴʢʠʭ ʬʽʣʦʩʦʬʽʚ ʧʨʘʚʘ ʃʽ, ʷʢʠʡ ʚʠʩʫʚʘʻ ʩʪʦʩʦʚʥʦ ʢʦʥʮʝʧʮʽʾ 

ʩʪʨʠʤʫʚʘʥʥʷ ʜʚʘ ʧʨʠʧʫʱʝʥʥʷ. ʇʝʨʰʝ ʟ ʥʠʭ ʧʝʨʝʜʙʘʯʘʻ ʥʘʷʚʥʽʩʪʴ ʨʘʮʽʦʥʘʣʴʥʠʭ 

ʩʫʙô̒ ʢʪʽʚ, ʟʜʘʪʥʠʭ ʚʨʘʭʦʚʫʚʘʪʠ ʡʤʦʚʽʨʥʽ ʥʘʩʣʽʜʢʠ ʩʚʦʾʭ ʜʽʡ, ʽ ʮʝ ʧʨʠʧʫʱʝʥʥʷ 

ʚʯʝʥʠʡ ʪʨʘʢʪʫʻ ʷʢ ʧʨʠʧʫʱʝʥʥʷ ʟʜʘʪʥʦʩʪʽ [2, 4]. ɼʨʫʛʝ ʧʨʠʧʫʱʝʥʥʷ ʚʠʭʦʜʠʪʴ ʽʟ 

ʪʝʟʠ ʧʨʦ ʪʝ, ʱʦ çʧʦʢʘʨʘʥʥʷ ʧʦʢʣʠʢʘʥʝ ʜʘʪʠ ʧʦʪʝʥʮʽʡʥʠʤ ʧʨʘʚʦʧʦʨʫʰʥʠʢʘʤ 

ʨʦʟʫʤʽʥʥʷ ʧʨʠʯʠʥʠ ʥʝ ʩʢʦʶʚʘʪʠʤʝ ʢʨʠʤʽʥʘʣʴʥʦʛʦ ʜʽʷʥʥʷè [2, 5] 

ʂʦʥʮʝʧʮʽʷ ʧʨʦʱʝʥʥʷ ʫ ʬʽʣʦʩʦʬʩʴʢʦ-ʧʨʘʚʦʚʠʭ ʜʦʢʪʨʠʥʘʭ ʩʫʯʘʩʥʦʾ 

ʟʘʨʫʙʽʞʥʦʾ ʬʽʣʦʩʦʬʽʾ ʧʨʘʚʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʪʚʝʨʜʞʝʥʥʽ ʧʨʦ ʟʥʘʯʝʥʥʷ ʫ ʧʨʦʮʝʩʘʭ 
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ʚʽʢʪʠʤʽʟʘʮʽʾ ʣʶʙʦʚʽ ʷʢ ʩʧʝʮʠʬʽʯʥʦʛʦ ʤʦʨʘʣʴʥʦʛʦ ʘʢʪʘ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻ 

ʩʪʘʥʦʚʣʝʥʥʷ ʷʢ ʤʦʨʘʣʴʥʦʾ, ʪʘʢ ʽ ʧʨʘʚʦʚʦʾ ʧʘʨʘʜʠʛʤʠ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ. ɿʦʢʨʝʤʘ 

ʜʝʷʢʽ ʟ ʥʠʭ ʨʦʟʛʣʷʜʘʶʪʴ ʬʝʥʦʤʝʥ ʣʶʙʦʚʽ ʷʢ ʧʦʻʜʥʘʥʥʷ ʨʷʜʫ ʡʦʛʦ ʨʽʟʥʦʚʠʜʽʚ, 

ʧʦʩʣʽʜʦʚʥʠʡ ʧʨʦʮʝʩ ʩʪʘʥʦʚʣʝʥʥʷ ʢʦʪʨʠʭ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʫʤʦʚʘʭ ʨʦʟʚʠʪʢʫ 

ʩʦʮʽʫʤʫ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ ʘʥʛʣʽʡʩʴʢʠʡ ʬʽʣʦʩʦʬ ʧʨʘʚʘ ɸʣʘʥ ʅʦʨʨʽ ʡʜʝ ʚʽʜ 

ʬʝʥʦʤʝʥʫ ʣʶʙʦʚʽ ʩʘʤʦʛʦ ʩʝʙʝ ʜʦ ʣʶʙʦʚʽ ʽʥʰʦʛʦ, ʘ ʚʽʜʪʘʢ ï ʜʦ ʣʶʙʦʚʥʠʭ 

ʩʪʦʩʫʥʢʽʚ ʤʽʞ ʩʦʙʦʶ ʪʘ ʽʥʰʠʤʠ, ʟʛʦʜʦʤ ï ʜʦ ʣʶʙʦʚʽ ʩʘʤʦʛʦ ʩʝʙʝ ʪʘ ʽʥʰʠʭ ʫ 

ʨʘʤʢʘʭ ʰʠʨʰʦʾ ʩʧʽʣʴʥʦʪʠ, ʽ, ʚʨʝʰʪʽ-ʨʝʰʪ, ʜʦ ʣʶʙʦʚʽ ʽʥʰʠʭ ʚ ʫʥʽʚʝʨʩʘʣʴʥʦʤʫ ʪʘ 

ʩʧʝʮʠʬʽʯʥʦʤʫ ʚʠʷʚʽ. [3, 394-395]. ʇʦʻʜʥʘʥʥʷ ʮʠʭ ʧʨʦʷʚʽʚ ʣʶʙʦʚʽ, ʥʘ ʜʫʤʢʫ 

ʚʯʝʥʦʛʦ, ʽ ʩʪʘʥʦʚʠʪʴ ʦʩʥʦʚʫ ʨʝʘʣʽʟʘʮʽʾ ʢʦʥʮʝʧʮʽʾ ʧʨʦʱʝʥʥʷ ʫ ʩʢʣʘʜʥʠʭ 

ʩʪʦʩʫʥʢʘʭ ʦʩʽʙ ʚ ʫʤʦʚʘʭ ʚʽʢʪʠʤʽʟʘʮʽʾ ʪʘ ʜʦʟʚʦʣʷʻ ʚʠʨʦʙʠʪʠ ʟʘʩʘʜʠ ʧʦʣʽʪʠʢʠ 

ʚʠʨʽʰʝʥʥʷ ʢʦʥʬʣʽʢʪʽʚ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʛʦ ʚʢʨʘʡ ʥʝʩʪʘʙʽʣʴʥʦʛʦ ʩʚʽʪʫ.  

ɼʠʩʢʫʨʩ ʩʪʦʩʦʚʥʦ ʬʝʥʦʤʝʥʫ ʧʨʦʱʝʥʥʷ ʷʢ ʥʘ ʤʦʨʘʣʴʥʦ-ʝʪʠʯʥʦʤʫ, ʪʘʢ ʽ 

ʽʥʩʪʠʪʫʮʽʡʥʦʤʫ ʨʽʚʥʽ ʚ ʧʨʘʚʦʚʠʭ ʨʘʤʢʘʭ ʥʝʦʜʤʽʥʥʦ ʧʨʠʚʦʜʠʪʴ ʧʨʝʜʩʪʘʚʥʠʢʽʚ 

ʩʫʯʘʩʥʦʾ ʟʘʨʫʙʽʞʥʦʾ ʬʽʣʦʩʦʬʽʾ ʧʨʘʚʘ ʜʦ ʚʠʟʥʘʥʥʷ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥ ʟʣʦʯʠʥʮʷ ʪʘ 

ʞʝʨʪʚʠ, ʟʘ ʷʢʠʭ ʦʩʪʘʥʥʷ ʧʦʧʘʜʘʻ ʫ ʧʝʚʥʝ ʫʟʘʣʝʞʥʝʥʝ ʩʪʘʥʦʚʠʱʝ, ʨʝʟʫʣʴʪʘʪʦʤ 

ʷʢʦʛʦ ʻ ʧʦʩʣʘʙʣʝʥʥʷ ʾʾ ʧʦʟʠʮʽʾ ʫ ʩʪʦʩʫʥʢʫ ʜʦ ʟʣʦʯʠʥʮʷ. çʇʨʦʱʝʥʥʷ ʤʦʞʥʘ 

ʚʚʘʞʘʪʠ ʧʦʜʘʨʫʥʢʦʤ, ʯʠʤʦʩʴ, ʱʦ ʜʘʻʪʴʩʷ, ʪʠʤ, ʱʦ ʟʣʦʯʠʥʝʮʴ ʦʪʨʠʤʫʻ ʚʽʜ 

ʧʦʪʝʨʧʽʣʦʛʦ. ʗʢ ʧʨʘʚʠʣʦ, ʟʘʟʚʠʯʘʡ ʧʨʦ ʮʝ ʜʫʤʘʶʪʴ ʷʢ ʧʨʦ ʰʣʷʭ ʚ ʦʜʥʦʤʫ 

ʥʘʧʨʷʤʢʫ ʽ ʮʝ ʚ ʧʝʚʥʦʤʫ ʩʝʥʩʽ ʟʨʦʟʫʤʽʣʦ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ 

ʩʧʽʣʴʥʦʩʪʽ, ʚʠʭʽʜʥʘ ʪʦʯʢʘ ʻ ʘʩʠʤʝʪʨʠʯʥʦʶ. ʇʨʘʚʦʧʦʨʫʰʥʠʢ ʥʝ ʤʦʞʝ ʟʘ ʟʚʠʯʥʠʭ 

ʦʙʩʪʘʚʠʥ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʥʘ ʧʨʦʱʝʥʥʷ ʚʽʜ ʩʚʦʻʾ ʞʝʨʪʚʠè, ï ʟʘʟʥʘʯʘʻ ɸʣʘʥ ʅʦʨʨʽ. 

[3, 400-401]. ʄʠ ʙʘʯʠʤʦ, ʱʦ ʪʘʢʽ ʧʦʛʣʷʜʠ ʚʠʚʦʜʷʪʴʩʷ ʽʟ ʪʝʟʠ ʧʨʦ ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ 

ʤʦʨʘʣʴʥʠʭ ʧʨʠʥʮʠʧʽʚ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʢʨʠʤʽʥʘʣʴʥʦ-ʧʨʘʚʦʚʠʭ 

ʫʩʪʘʥʦʚʦʢ ʪʘ ʬʦʨʤʫʶʪʴ ʟʘʩʘʜʠ ʨʝʪʨʠʙʫʪʠʚʥʦʾ ʢʦʥʮʝʧʮʽʾ ʧʦʢʘʨʘʥʥʷ. 

ɸʣʘʥ ʅʦʨʨʽ ʨʦʟʛʣʷʜʘʻ ʬʽʣʦʩʦʬʩʴʢʦ-ʧʨʘʚʦʚʠʡ ʚʠʤʽʨ ʬʝʥʦʤʝʥʫ ʧʨʦʱʝʥʥʷ ʫ 

ʪʽʩʥʦʤʫ ʧʦʻʜʥʘʥʥʽ ʮʴʦʛʦ ʧʦʥʷʪʪʷ ʽʟ ʚʠʟʥʘʯʝʥʥʷʤ ʚʠʥʫʚʘʪʦʩʪʽ ʦʩʦʙʠ ʫ 

ʩʫʩʧʽʣʴʩʪʚʽ. ɺʽʥ ʟʘʧʨʦʧʦʥʫʚʘʚ ʚʚʘʞʘʪʠ, ʱʦ çʜʽʘʣʦʛ ʚʠʥʫʚʘʪʦʩʪʽ ʪʘ ʧʨʦʱʝʥʥʷ 

ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʧʨʦʮʝʩʫ ʚʽʜʥʦʚʣʝʥʥʷ ʩʧʽʚʯʫʪʪʷ ʪʘ ʣʶʜʷʥʦʩʪʽ, ʽ ʮʝ ʚʠʷʚʣʷʻʪʴʩʷ 

ʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʧʦʩʦʙʘʭ, ʷʢʱʦ ʚʨʘʭʦʚʫʶʪʴʩʷ ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʥʷʪʪʷ ʧʨʦʱʝʥʥʷè 
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[2, ʩ. 28-29]. ʄʠ ʧʦʤʽʯʘʻʤʦ, ʱʦ ʪʨʘʢʪʫʚʘʥʥʷ ʧʨʦʱʝʥʥʷ ʫ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ 

ʩʭʠʣʷʻʪʴʩʷ ʜʦ ʘʢʪʫʘʣʽʟʘʮʽʾ ʤʦʨʘʣʴʥʦ-ʝʪʠʯʥʠʭ ʧʨʦʙʣʝʤ ʪʦʤʫ, ʱʦ ʜʦʩʣʽʜʥʠʢ 

ʧʦʩʣʫʛʦʚʫʻʪʴʩʷ ʢʘʪʝʛʦʨʽʷʤʠ ʝʪʠʢʠ (ʩʧʽʚʯʫʪʪʷ), ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʻ ʜʣʷ 

ʘʨʛʫʤʝʥʪʘʮʽʾ ʩʚʦʾʭ ʚʠʩʥʦʚʢʽʚ. 

ʊʘʢʽ ʬʽʣʦʩʦʬʩʴʢʦ-ʧʨʘʚʦʚʽ ʚʠʩʥʦʚʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʦʩʦʙʣʠʚʦ ʜʦʨʝʯʥʠʤʠ ʪʘ 

ʘʢʪʫʘʣʴʥʠʤʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʪʠʭ ʚʘʞʣʠʚʠʭ 

ʧʨʦʙʣʝʤ ʩʴʦʛʦʜʝʥʥʷ, ʘʣʝ ʟ ʫʩʽʻʶ ʦʯʝʚʠʜʥʽʩʪʶ ʧʦʪʨʝʙʫʶʪʴ ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ ʪʘ 

ʦʩʫʯʘʩʥʝʥʥʷ ʟ ʧʦʟʠʮʽʡ ʧʦʜʽʡ ʨʦʩʽʡʩʴʢʦ-ʫʢʨʘʾʥʩʴʢʦʾ ʚʽʡʥʠ, ʦʩʦʙʣʠʚʦ ʫ ʯʽʪʢʦʤʫ 

ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʟʣʦʯʠʥʠ ʧʨʦʪʠ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ, ʢʦʪʨʽ ʥʝ 

ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʦʱʝʥʽ ʪʘ ʧʦʪʨʝʙʫʶʪʴ ʘʢʪʠʚʥʦʛʦ ʢʨʥʠʤʽʥʘʣʴʥʦʛʦ ʧʦʢʘʨʘʥʥʷ ʫ 

ʤʘʡʙʫʪʥʴʦʤʫ. 
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Abstract: This article examines the directions for improving management 
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evidence-based governance. The study argues that contemporary university 

management should not be limited to administrative coordination; rather, it should 

function as an integrated strategic system linking governance architecture, data-based 
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university strategy reform. 
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1. Introduction  

The modernization of higher education has transformed the logic of university 
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administration across the world. Universities are no longer managed only as teaching 

institutions with routine administrative responsibilities; they are increasingly 

expected to function as complex organizations that combine academic quality, 

organizational flexibility, financial sustainability, international visibility, and social 

accountability. In such a context, strategic management becomes an indispensable 

condition for institutional development. This is especially true for pedagogical 

universities, whose organizational performance influences not only internal 

institutional success but also the quality of the future teaching workforce. 

Azerbaijan State Pedagogical University occupies a special place in this 

discussion. As one of the oldest higher education institutions in Azerbaijan and an 

important center of teacher training, ASPU carries long-standing academic traditions 

while simultaneously facing the pressures of educational reform, digital 

transformation, labor-market changes, and demands for more transparent and 

effective governance. The universityôs mission and strategic orientation indicate an 

aspiration to train creative, innovative, nationally conscious, and research-oriented 

pedagogical professionals. However, achieving this aspiration requires management 

strategies that can convert policy ambitions into measurable institutional practice. 

The public presentation of the ADPU-2030 Strategic Development Plan in 

2025 and the adoption of related policy documents on teaching and learning, quality 

assurance, research, sustainable development, internationalization, inclusive 

education, and social responsibility signal an important stage in ASPUôs managerial 

evolution. Yet the presence of strategic documents does not itself resolve the deeper 

issue of how strategy is implemented, coordinated, monitored, and renewed. The 

crucial question is therefore not whether ASPU has strategic intentions, but how 

those intentions can be improved, aligned, and operationalized. The aim of this article 

is to identify the main directions for improving management strategies at Azerbaijan 

State Pedagogical University and to substantiate them within a coherent academic 

framework. 

2. Research Method 

The article is based on qualitative desk research and conceptual institutional 



628 

analysis. Its empirical foundation consists primarily of publicly available official 

materials of Azerbaijan State Pedagogical University, including information on 

institutional mission, management structure, normative documents, and strategic 

policy development. Special attention is paid to the ADPU-2030 Strategic 

Development Plan and the related policy agenda, because these materials reflect the 

universityôs current effort to consolidate institutional development around a formal 

strategy framework. 

In addition to official university sources, the study uses general academic 

literature on higher education management, strategic planning, and quality culture, as 

well as recent interdisciplinary research by Gurbanov and co-authors on artificial 

intelligence, digital networks, innovation systems, financing logic, and 

evidence-based decision-making. Although these works are primarily situated in the 

contexts of SMEs, agrarian development, and economic modernization, they provide 

relevant conceptual insights for understanding how complex institutions can 

strengthen strategy execution, digital coordination, innovation capacity, and adaptive 

governance (Gurbanov, 2025; Gurbanov & Babishov, 2025; Imamguluyev et al., 

2025). 

Three analytical techniques are employed. First, institutional analysis is used to 

identify the structure and logic of ASPUôs management system, as well as the 

organizational constraints that may affect strategy implementation. Second, 

comparative interpretation is applied in order to relate ASPUôs strategic agenda to 

wider higher education trends such as student-centered governance, digital 

administration, performance-based management, and internationalization. Third, 

problem-oriented synthesis is used to formulate practical directions for managerial 

improvement based on the interaction between official priorities and organizational 

realities. 

The limitations of the study should be acknowledged. The article does not rely 

on interviews, internal surveys, or administrative datasets from specific units of the 

university. Therefore, it does not claim to offer a full empirical audit of ASPUôs 

internal management performance. Instead, it provides analytically grounded 
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recommendations that are designed to be relevant for strategic discussion, policy 

refinement, and future empirical research on university governance. 

3. Strategic Context of Azerbaijan State Pedagogical University 

The strategic context of Azerbaijan State Pedagogical University is shaped by 

two interrelated factors: its historical mission as a teacher-training institution and the 

contemporary need to modernize higher education governance. ASPU has long 

contributed to the formation of the pedagogical personnel potential of the country and 

thus operates within a field where academic results have wide public consequences. 

The quality of management at such an institution affects not only the internal 

effectiveness of the university but also the long-term quality of schooling, teacher 

preparedness, and educational innovation. 

Official institutional materials indicate that ASPUôs current developmental 

agenda is increasingly policy based. The university publicly articulates a mission 

focused on preparing creative and innovative pedagogical professionals, while its 

management and strategic-development structures suggest an attempt to link 

administration more directly to long-term objectives. The 2025 presentation of the 

ADPU-2030 plan is particularly significant because it frames institutional 

development not as a collection of isolated projects but as a system of interrelated 

strategic policies. 

This policy-based orientation is important because pedagogical universities 

must respond to multiple constituencies at once. ASPU must satisfy students as 

learners, academic staff as professionals, public authorities as regulators, schools as 

employers and practice partners, and society as the beneficiary of teacher education. 

In practice, this means that management strategy should connect internal academic 

processes with external expectations. A university strategy that remains internally 

focused risks losing relevance; a strategy that responds only to external demands 

risks weakening academic identity. The strategic challenge is therefore to build a 

management model that balances mission, performance, and public value. 

Another aspect of the strategic context concerns the organizational complexity 

of contemporary universities. Even when an institution has a clear mission, 
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implementation may be hindered by hierarchical inertia, fragmented communication, 

unequal managerial capacities across units, and the absence of integrated digital 

information flows. For ASPU, these issues are particularly salient because 

educational quality in a pedagogical university depends on coordination among 

curricula, practical training, quality systems, staff development, research activity, and 

student services. Strategic management must therefore function as an integrative 

architecture rather than a purely formal leadership function. 

4. Main Problems Limiting the Effectiveness of University 

Management Strategies 

The first problem is fragmentation in strategic implementation. Universities 

often adopt comprehensive strategies, but operational responsibility remains scattered 

across faculties, departments, administrative offices, and temporary working groups. 

When coordination mechanisms are weak, the same strategy may be interpreted 

differently across units, leading to uneven implementation and low institutional 

coherence. Fragmentation does not necessarily reflect the absence of effort; rather, it 

indicates that managerial architecture is insufficiently integrated. 

A second limitation is the weak institutionalization of evidence-based 

management. Strategic governance increasingly depends on reliable information 

concerning student progression, staff performance, program outcomes, research 

productivity, and stakeholder satisfaction. When such information is fragmented or 

weakly integrated, management becomes reactive rather than anticipatory. This 

problem is consistent with wider arguments that data-driven analytics and 

AI -supported decision environments strengthen organizational capacity by improving 

forecasting, prioritization, and strategic responsiveness (Gurbanov & Babishov, 2025; 

Imamguluyev et al., 2025). 

The third problem relates to uneven digital maturity. Digitalization in higher 

education should not be understood narrowly as the acquisition of software or the 

transfer of documents into electronic form. Its strategic value lies in the integration of 

academic, administrative, and quality-management processes into a coherent digital 

ecosystem. Research on evolving digital networks and e-commerce-based 
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organizational models suggests that integrated digital platforms improve 

coordination, transparency, speed of response, and system sustainability 

(Gurbanov & Babishov, 2025; Gurbanov & Eyvazov, 2025). 

The fourth challenge is the persistence of formalistic quality assurance. In 

many institutions, quality procedures are developed primarily for external 

accreditation or regulatory reporting. Although compliance is important, a strategy 

built only on compliance cannot generate a real culture of quality. For a pedagogical 

university, this is especially problematic because quality should permeate curriculum 

design, pedagogical practice, assessment, field experience, research supervision, and 

student support. When quality assurance is disconnected from everyday managerial 

and academic processes, it becomes symbolic rather than developmental. 

A fifth problem concerns human resource strategy. University reform is 

implemented by people, not by documents. If middle managers, faculty leaders, and 

administrators lack strategic competence, digital literacy, or change-management 

skills, even well-designed strategic plans may remain formal. This implies the need 

for systematic investment in managerial capability, since innovation and development 

are closely tied to investment in human and organizational capacity 

(Gurbanov, 2022). 

Finally, the external dimension of strategy may be insufficiently embedded in 

management practice. For a pedagogical university, partnerships with schools, 

employers, quality agencies, research institutions, and international networks are not 

auxiliary activities but core components of institutional relevance. Weak partnership 

governance can reduce opportunities for curriculum modernization, practice-oriented 

learning, research collaboration, and broader social influence. 

5. Directions for Improving Management Strategies at ASPU 

The first direction is to strengthen strategic governance architecture. ASPU 

should institutionalize a full strategic management cycle that includes priority setting, 

annual operationalization, coordinated implementation, measurable review, and 

corrective adjustment. Each vice-rectorate and major structural unit should translate 

institutional priorities into annual action plans with clearly defined responsibilities, 
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timelines, and indicators. Strategy committees or cross-functional coordination 

platforms could help reduce fragmentation and ensure that implementation does not 

remain confined within administrative silos. 

The second direction is the introduction of a robust evidence-based 

management system. The university should create an integrated performance 

dashboard that allows leadership and mid-level units to monitor both academic and 

organizational indicators in real time. Such dashboards should combine quantitative 

data with interpretive review and feedback loops. Recent studies suggest that 

organizations become more strategically effective when they combine analytical 

tools, data governance, and adaptive decision-making mechanisms rather than relying 

on isolated reporting practices (Gurbanov & Babishov, 2025; Imamguluyev et al., 

2025). 

The third direction is to modernize human resource management in line with 

strategic priorities. ASPUôs management improvement requires systematic leadership 

development for deans, department heads, program coordinators, and administrative 

managers. Recruitment, appraisal, promotion, and professional development should 

be aligned with strategic objectives and managerial competencies. This position is 

compatible with broader research demonstrating that sustainable institutional 

development depends on the alignment of innovation, specialization, and targeted 

investment in organizational capability (Gurbanov, 2025; Qurbanov & Guliyev, 

2025; Gurbanov, 2022). 

The fourth direction is to create an integrated digital management ecosystem. 

In practical terms, this means linking the learning management environment with 

digital student services, staff workflows, quality monitoring tools, and planning 

interfaces. A university that manages digital systems separately will struggle to 

generate timely, accurate, and actionable information. By contrast, integrated digital 

networks can support strategic coordination and more sustainable organizational 

routines (Gurbanov & Babishov, 2025; Gurbanov & Eyvazov, 2025). 

The fifth direction is the institutionalization of quality culture. Rather than 

treating quality assurance as a separate bureaucratic procedure, ASPU should embed 
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it in academic and managerial routines. Curriculum review, program evaluation, 

assessment design, field-practice supervision, and student support processes should 

all include explicit quality criteria and structured reflection mechanisms. Internal 

quality units should act not only as controllers but as methodological partners helping 

faculties and departments identify strengths, weaknesses, and development needs. In 

this way, quality assurance becomes a source of organizational learning. 

The sixth direction is to deepen external partnerships and internationalization. 

For ASPU, strategic partnership management should include structured cooperation 

with schools, teacher employers, accreditation bodies, civil society actors, and 

international academic networks. External engagement is not only a reputational tool; 

it is also a mechanism for institutional learning and strategic adaptation. Diagnostic 

approaches developed for understanding barriers and external constraints in other 

sectors show the value of systematic partner mapping, barrier identification, and 

adaptive response frameworks (Babishov & Gurbanov, 2025). 

The seventh direction is the development of a continuous monitoring and 

feedback model. Strategic documents should be reviewed periodically against actual 

institutional outcomes, stakeholder opinions, and environmental changes. This 

requires feedback loops connecting students, academic staff, graduates, schools, and 

other partners to formal management processes. A university that learns 

systematically from implementation experience is more likely to adapt successfully 

than one that treats strategy as a fixed and finalized plan. 

6. Proposed Strategic Management Model for ASPU 

To systematize these directions, the article proposes an Integrated Strategy 

Improvement Model for ASPU built on five mutually reinforcing blocks: 

Governance, Quality, Digitalization, Human Capital, and External Engagement. The 

logic of this model is consistent with recent interdisciplinary studies emphasizing that 

sustainable institutional performance depends on the interaction of data-based 

decision-making, innovation systems, financing logic, and network coordination 

rather than on single isolated reforms (Gurbanov & Huseynzade, 2023; Gurbanov & 

Babishov, 2025). 
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The model is based on the assumption that management reform is effective 

only when these blocks are interlinked. Governance without data remains formalistic. 

Digitalization without staff capacity produces underused systems. Quality assurance 

without external engagement may become inward-looking. Human resource reform 

without strategic governance lacks direction. For this reason, ASPUôs management 

strategy should be designed as an integrated architecture in which each block 

supports the others and contributes to institutional resilience. 

A particularly important aspect of the model is the role of feedback. Unlike 

linear administrative models, the proposed framework assumes cyclical interaction. 

For example, partnership data should inform curriculum review; quality reviews 

should inform human resource development; and digital systems should provide 

evidence for planning revision. This cyclic logic also resonates with analytical 

approaches showing that uncertainty can be managed more effectively through 

iterative modeling, evidence accumulation, and dynamic adjustment (Imamguluyev et 

al., 2025). 

7. Implementation Roadmap and Performance Indicators 

Any strategy improvement agenda requires phased implementation. In the short 

term, ASPU should focus on institutional alignment: clarifying strategic roles, 

identifying core indicators, mapping digital systems, and training key managerial 

actors. This phase is primarily diagnostic and coordinative, but it is essential because 

successful reform depends on a shared understanding of priorities and baseline 

conditions. 

In the medium term, the university should implement pilot reforms in selected 

areas, such as dashboard-based management, integrated quality review at program 

level, digital document workflows, and school-partnership models linked to teacher 

practice. Pilot implementation is useful because it allows the institution to learn from 

practice before scaling reforms across the entire university. It also helps generate 

visible results that can support internal commitment to change. 

In the longer term, strategy refinement should lead to institutional 

consolidation. At this stage, separate innovations must be transformed into routine 
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systems. Performance indicators should be stabilized, internal reviews should become 

cyclical, staff development should be linked to strategic competencies, and digital 

systems should support both operational and strategic decision-making. Long-term 

consolidation is important because many university reforms fail when they remain 

project based and do not become embedded in institutional culture. 

Performance indicators should be selected carefully so that they support 

learning rather than distort behavior. A balanced indicator system may include 

student retention and completion, graduate employability or school placement, the 

quality of teaching practice organization, staff development participation, research 

output, international cooperation, response times for administrative services, and 

stakeholder satisfaction. These indicators should be reviewed in combination, since 

overreliance on any single metric can create narrow or counterproductive incentives. 

8. Findings and Discussion 

The analysis demonstrates that the key challenge for ASPU is not the lack of 

strategic intention, but the need to convert strategic intention into an operationally 

coherent management system. This requires stronger connections among governance, 

quality assurance, human resources, digital infrastructure, and external engagement. 

The reviewed literature reinforces this conclusion by showing that institutional 

effectiveness grows when strategy is supported by interconnected systems of 

innovation, financing, analytics, and network coordination (Gurbanov, 2025; 

Gurbanov & Huseynzade, 2023). 

One major finding is that evidence-based management should become a 

structural principle of university governance. In the absence of reliable managerial 

analytics, institutions tend to overestimate compliance and underestimate 

implementation gaps. By contrast, evidence-supported systems enable prioritization, 

early diagnosis of organizational problems, and more rational resource allocation. 

This finding is consistent with recent research on AI, predictive modeling, and 

fuzzy-logic approaches, all of which stress the value of analytical tools for 

decision-making under complexity and uncertainty (Gurbanov & Babishov, 2025; 

Imamguluyev et al., 2025). 
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A second finding concerns the centrality of quality culture. Because ASPU 

operates in the field of teacher education, quality has multiplier effects that extend 

beyond the university itself. This means that management strategy should treat 

quality assurance not as an external requirement, but as an internal developmental 

logic shaping academic and administrative behavior. A true quality culture can 

strengthen both institutional credibility and educational impact. 

A third finding is that digital transformation should be interpreted strategically. 

The value of digitalization lies not simply in modernization of tools but in the 

creation of transparent and integrated institutional processes. Studies of digital 

networks and sustainable e-commerce models highlight that digital integration 

enhances system coordination, stakeholder communication, and long-term 

organizational efficiency. This insight is directly relevant to ASPUôs management 

reform agenda (Gurbanov & Babishov, 2025; Gurbanov & Eyvazov, 2025). 

Finally, the article finds that ASPUôs strategic future depends on its ability to 

combine internal consolidation with external openness. Partnerships, 

internationalization, social responsibility, and adaptability are not peripheral issues; 

they are part of contemporary university resilience. In this broader sense, 

sustainability-oriented development, innovation adoption, and responsiveness to 

external barriers should all be treated as core components of institutional strategy 

(Gurbanov, 2024; Babishov & Gurbanov, 2025). 

9. Conclusion 

The improvement of management strategies at Azerbaijan State Pedagogical 

University is an issue of both institutional and national significance. As a major 

center of teacher education, ASPU cannot rely on traditional administrative routines 

alone; it requires an integrated management model capable of responding to rapid 

educational, technological, and social change. The interdisciplinary literature used in 

this article further suggests that successful strategic reform in complex institutions 

depends on the alignment of innovation, evidence, digital systems, financing logic, 

and adaptive governance. 

This article has argued that the main directions of strategic improvement 
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include strengthening governance architecture, institutionalizing evidence-based 

decision-making, modernizing human resource systems, building an integrated digital 

ecosystem, embedding quality culture, deepening partnerships and 

internationalization, and creating a continuous feedback mechanism. These directions 

are effective only when implemented as a connected system rather than a fragmented 

set of initiatives. In this regard, recent studies on AI-supported decision-making, 

integrated digital networks, innovation systems, and financing models provide 

additional theoretical support for a systemic rather than piecemeal approach to 

institutional development (Gurbanov & Babishov, 2025; Gurbanov & Huseynzade, 

2023). 

If ASPU succeeds in aligning its strategic documents, organizational 

capacities, quality mechanisms, and digital infrastructure within a coherent 

ADPU-2030 framework, it will be better positioned to enhance educational quality, 

managerial transparency, and institutional resilience. In that case, improving 

management strategy will not merely optimize administration; it will strengthen 

ASPUôs contribution to the modernization of teacher education and the broader 

development of Azerbaijanôs higher education system. 

Table 1. 

Priority directions for improving management strategies at ASPU 

Strategic area Current managerial 

challenge 

Improvement direction Expected result 

Governance Fragmented 

implementation across 

units 

Annual strategic roadmaps, 

responsibility matrix, 

coordination forums 

Greater 

institutional 

coherence 

Quality assurance Formal compliance 

dominates 

developmental use 

Embed quality review in 

programs, teaching, 

assessment, and student 

support 

Stronger quality 

culture 

Digital 

management 

Isolated systems and 

low data integration 

Unified platforms, 

dashboards, digital 

workflows 

Transparency and 

faster decisions 

Human resources Limited managerial and 

digital leadership skills 

Leadership development 

and aligned appraisal 

Higher 

implementation 

capacity 

External 

engagement 

Partnerships not fully 

integrated into planning 

Systematic cooperation with 

schools, employers, and 

international networks 

Relevance and 

visibility  
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Table 1 demonstrates that strategic improvement should be understood as a 

coordinated institutional agenda. Governance reforms create direction, quality 

assurance creates developmental logic, digital systems provide transparency and data, 

human resource policy creates implementation capacity, and external engagement 

secures relevance and legitimacy. The effectiveness of any single reform depends on 

its relationship with the others. 

Table 2. 

Illu strative phased roadmap for strategy improvement 

Phase Time horizon Core actions Management purpose 

I. Alignment Short term Clarify roles, define indicators, 

map digital systems, train 

managers 

Create common strategic 

basis 

II. Piloting Medium term Launch pilot dashboards, program 

reviews, workflow digitalization, 

partnership pilots 

Test mechanisms and 

generate evidence 

III. 

Consolidation 

Long term Scale reforms, stabilize review 

cycles, embed competencies and 

routines 

Institutionalize 

sustainable strategy 
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Abstract. The article proves that in the era of globalization and rapid 

innovative development, international technological exchange is a decisive factor in 

economic growth both at the global level and for individual countries. The study 

characterizes two fundamental models for understanding the impact of technological 

shifts and innovations on international trade, namely the Product Life Cycle Theory 

and the Technology Gap Theory. 

The author substantiates the relevance of forming a hybrid approach to 

international technology transfer in the context of global technological changes and 

digitalization. 

Keywords: model, globalization, technology exchange, development, 

diffusion. 

 

International technology transfer acts as a catalyst for the development of the 

global economy, enhancing global competitiveness and ensuring the competitive 

resilience of nations. 

There are two primary models of technology transfer. The Product Life Cycle 

Theory, proposed by Raymond Vernon, explains how an innovative product moves 
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through the life cycle stages ï from development to maturity ï and how production 

gradually shifts from developed countries, where the product is created, to developing 

nations. 

The Technology Gap Theory, proposed by Michael Posner, substantiates the 

existence of differences in the level of technological development between regions 

within a single country as well as between nations. This technological asymmetry 

manifests through a number of factors: 

- technological capability level: not only the possession of technologies 

but also their generation, adaptation, and effective application; 

- intellectual resource: disparities in the provision of highly qualified 

human capital in STEM fields; 

- institutional environment: differentiation of structures and varying levels 

of investment in R&D (basic and applied research); 

- adaptability. 

The growing technological inequality between countries, occurring 

simultaneously with the intensification of global innovation transfer, necessitates the 

application of a hybrid approach to international technology transfer. At the same 

time, modern international technology transfer is becoming more flexible and rapid, 

driven by the role of startups, digital platforms, and global IT companies. Traditional 

paradigms of technology transfer prove insufficient for describing the complexity of 

current transfer processes due to the rapid diffusion of technologies and the 

functioning of countries in a dual, hybrid role ï acting simultaneously as sources of 

unique developments and as platforms for the adaptation of foreign technological 

solutions. Digital technologies have significantly accelerated the transfer process, 

creating a need to integrate existing models and form a hybrid model of international 

technology transfer that accounts for contemporary globalization and digitalization 

processes. The hybrid model of international technology transfer is a comprehensive 

approach that integrates the technology life cycle, the bridging of the technological 

gap, and digital mechanisms for the diffusion of innovative products within the global 

economic environment. The fundamental distinction of the proposed model is its 
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relevance to the digitalization of the global economic space. 

Technology transfer increasingly relies on cloud technologies and virtualized 

resources, which ensure the global accessibility of innovative products. At the current 

stage of development, technology transfer is implemented through digital 

infrastructure, specifically via SaaS platforms, Application Programming Interfaces 

(APIs), cloud computing, and open-source systems that form integrated innovation 

ecosystems. 

The defining features of the hybrid model are its multi-vector nature, bilateral 

character, and adaptability, which explain the process of modern international 

technology transfer. The multi-vector nature signifies that international technology 

transfer occurs simultaneously in several directions and among numerous 

participants. Technologies are transferred between different countries, spread through 

various channels, and can be utilized across different types of economic activities 

simultaneously. 

In terms of adaptability, modern technology transfer is virtually never 

implemented in its çpure formè. The integration of technological solutions to the 

specifics of the local market and the regulatory framework allows recipient countries 

to increase technological asymmetry and increase the effectiveness of innovative 

activities. The reciprocity of technological exchange deepens international 

integration, promotes the emergence of global innovative measures, which 

significantly accelerates world technological development. The division of the region 

into innovators and recipients becomes more intelligent, a diffuse model is 

transformed, and their roles become interchangeable. 

The transition to hybrid transfer models, which are based on different digital 

platforms and poor services, is radically changing the mechanisms of economical 

flow. This eliminates the traditional dichotomy between technological leaders and 

recipient countries, transforming technological exchange into a dynamic process of 

mutual integration, which is critical important for ensuring sustainable economic 

growth in the world market. 
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ʋɼʂ 331.1 

ʊʈʋɼʆɺɸ ʄɯɻʈɸʎɯʗ: ʇʈʀʏʀʅʀ ʊɸ ʅɸʉʃɯɼʂʀ 

ɺʇʃʀɺʋ ʅɸ ʈʆɹʆʊʆɼɸɺʎɯɺ 

 

ɹʝʟʧʘʣʴʢʦ ʆʣʝʥʘ ɺʽʢʪʦʨʽʚʥʘ, 

ʢ.ʝ.ʥ., ʜʦʮʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ɺʠʜʨʠʯ ʊʝʪʷʥʘ ʄʘʢʩʠʤʽʚʥʘ, 

ɿʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ ʆʉ çʄʘʛʽʩʪʨè 

ɻʨʠʱʝʥʢʦ ɸʥʜʨʽʡ ɺʦʣʦʜʠʤʠʨʦʚʠʯ 

ɿʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ PhD 

ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʚʠʩʚʽʪʣʝʥʦ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʽ ʘʩʧʝʢʪʠ ʪʨʫʜʦʚʦʾ ʤʽʛʨʘʮʽʾ, 

ʨʦʟʛʣʷʥʫʪʦ ʾʾ ʤʦʞʣʠʚʽ ʧʨʠʯʠʥʠ (ʝʢʦʥʦʤʽʯʥʽ ʪʘ ʩʦʮʽʘʣʴʥʽ), ʨʦʟʢʨʠʪʦ ʤʦʞʣʠʚʽ 

ʥʘʩʣʽʜʢʠ ʜʣʷ ʨʠʥʢʫ ʧʨʘʮʽ ʪʘ ʥʘʜʘʥʦ ʰʣʷʭʠ ʟʤʝʥʰʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ 

ʚʽʜʪʦʢʫ ʧʨʘʮʽʚʥʠʢʽʚ ʥʘ ʨʦʟʚʠʪʦʢ ʪʨʫʜʦʚʠʭ ʢʦʣʝʢʪʠʚʽʚ ʧʽʜʧʨʠʻʤʩʪʚ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʪʨʫʜʦʚʘ ʤʽʛʨʘʮʽʷ, ʚʽʜʪʽʢ ʧʨʘʮʽʚʥʠʢʽʚ,ʪʨʫʜʦʚʽ ʤʽʛʨʘʥʪʠ. 

 

ʊʨʫʜʦʚʘ ʤʽʛʨʘʮʽʷ ʻ ʧʝʨʝʤʽʱʝʥʥʷʤ ʧʨʘʮʝʟʜʘʪʥʦʾ ʦʩʦʙʠ ʟ ʤʝʪʦʶ 

ʧʨʘʮʝʚʣʘʰʪʫʚʘʥʥʷ ʥʘ ʧʝʚʥʠʡ ʪʝʨʤʽʥ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ 

ʟʦʚʥʽʰʥʶ ʪʨʫʜʦʚʫ ʤʽʛʨʘʮʽʶè [1], ʟʦʚʥʽʰʥʷ ʪʨʫʜʦʚʘ ʤʽʛʨʘʮʽʷ ï ʮʝ ʧʝʨʝʤʽʱʝʥʥʷ 

ʛʨʦʤʘʜʷʥ ʋʢʨʘʾʥʠ, ʧʦʚ'ʷʟʘʥʝ ʟ ʧʝʨʝʪʠʥʘʥʥʷʤ ʜʝʨʞʘʚʥʦʛʦ ʢʦʨʜʦʥʫ, ʟ ʤʝʪʦʶ 

ʟʜʽʡʩʥʝʥʥʷ ʦʧʣʘʯʫʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʜʝʨʞʘʚʽ ʧʝʨʝʙʫʚʘʥʥʷ. ʊʦʙʪʦ, ʮʝ 

ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʝ ʷʚʠʱʝ, ʢʦʣʠ ʯʘʩʪʠʥʘ ʧʨʘʮʝʟʜʘʪʥʦʛʦ ʥʘʩʝʣʝʥʥʷ ʚʠʾʞʜʞʘʻ 

ʟʘ ʢʦʨʜʦʥ ʫ ʧʦʰʫʢʘʭ ʢʨʘʱʠʭ ʫʤʦʚ ʧʨʘʮʽ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ ʞʠʪʪʷ. 

ʄʘʩʰʪʘʙʥʘ ʪʨʫʜʦʚʘ ʤʽʛʨʘʮʽʷ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʩʫʪʪʻʚʦʛʦ ʟʤʝʥʰʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʧʨʘʮʝʟʜʘʪʥʦʛʦ ʥʘʩʝʣʝʥʥʷ ʚ ʢʨʘʾʥʽ, ʱʦ ʥʘʧʨʷʤʫ ʩʢʦʨʦʯʫʻ ʟʘʛʘʣʴʥʠʡ 

ʪʨʫʜʦʚʠʡ ʧʦʪʝʥʮʽʘʣ ʝʢʦʥʦʤʽʢʠ ʪʘ ʦʙʤʝʞʫʻ ʤʦʞʣʠʚʦʩʪʽ ʾʾ ʨʦʟʚʠʪʢʫ. ʉʪʽʡʢʠʡ 

ʜʝʬʽʮʠʪ ʢʘʜʨʽʚ ʫʩʢʣʘʜʥʶʻ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʩʝʢʪʦʨʽʚ 

ʝʢʦʥʦʤʽʢʠ. ʆʩʦʙʣʠʚʦ ʥʝʛʘʪʠʚʥʠʤ ʥʘʩʣʽʜʢʦʤ ʻ ʚʽʜʪʽʢ ʩʘʤʝ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ 

ʧʨʘʮʽʚʥʠʢʽʚ, ʱʦ ʟʥʠʞʫʻ ʟʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʨʦʙʦʯʦʾ ʩʠʣʠ 
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ʪʘ ʫʩʢʣʘʜʥʶʻ ʨʦʟʚʠʪʦʢ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʛʘʣʫʟʝʡ. ʋ ʜʦʚʛʦʩʪʨʦʢʦʚʽʡ 

ʧʝʨʩʧʝʢʪʠʚʽ ʮʝ ʤʦʞʝ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʥʫʪʠ ʥʘ ʝʢʦʥʦʤʽʯʥʠʡ ʨʦʟʚʠʪʦʢ ʢʨʘʾʥʠ ʚ 

ʮʽʣʦʤʫ. 

ʊʨʫʜʦʚʘ ʤʽʛʨʘʮʽʷ, ʷʢ ʧʨʘʚʠʣʦ, ʟʫʤʦʚʣʝʥʘ ʧʝʨʝʚʘʞʥʦ ʝʢʦʥʦʤʽʯʥʠʤʠ 

ʧʨʠʯʠʥʘʤʠ, ʥʘʩʘʤʧʝʨʝʜ, ʮʝ ʨʽʚʝʥʴ ʦʧʣʘʪʠ ʧʨʘʮʽ, ʷʢʠʡ ʯʘʩʪʦ ʥʝ ʚʽʜʧʦʚʽʜʘʻ 

ʚʘʨʪʦʩʪʽ ʞʠʪʪʷ ʪʘ ʦʯʽʢʫʚʘʥʥʷʤ ʧʨʘʮʽʚʥʠʢʽʚ ʚ ʢʨʘʾʥʽ. ɼʦʜʘʪʢʦʚʠʤ ʬʘʢʪʦʨʦʤ 

ʚʠʩʪʫʧʘʶʪʴ ʦʙʤʝʞʝʥʽ ʤʦʞʣʠʚʦʩʪʽ ʢʘʨôʻʨʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʪʘ ʧʨʦʬʝʩʽʡʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʚʩʝʨʝʜʠʥʽ ʢʨʘʾʥʠ, ʦʩʦʙʣʠʚʦ ʫ ʥʝʚʝʣʠʢʠʭ ʤʽʩʪʘʭ ʽ ʨʝʛʽʦʥʘʭ. ɺʘʞʣʠʚʫ 

ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʪʘʢʦʞ ʫʤʦʚʠ ʧʨʘʮʽ, ʷʢʽ ʚ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʟʘʣʠʰʘʶʪʴʩʷ 

ʩʢʣʘʜʥʠʤʠ ʘʙʦ ʥʝʩʪʘʙʽʣʴʥʠʤʠ. ʎʝ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʥʝʩʪʘʯʫ ʩʫʯʘʩʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ, ʘ ʪʘʢʦʞ ʥʝʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʙʝʟʧʝʢʠ ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ. ʆʢʨʽʤ 

ʮʴʦʛʦ, ʧʨʘʮʽʚʥʠʢʠ ʤʦʞʫʪʴ ʥʝ ʚʽʜʯʫʚʘʪʠ ʜʦʩʪʘʪʥʴʦʛʦ ʨʽʚʥʷ ʩʦʮʽʘʣʴʥʠʭ ʛʘʨʘʥʪʽʡ, 

ʟʦʢʨʝʤʘ ʩʪʘʙʽʣʴʥʦʩʪʽ ʟʘʡʥʷʪʦʩʪʽ, ʤʝʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʯʠ ʟʘʭʠʩʪʫ ʩʚʦʾʭ 

ʪʨʫʜʦʚʠʭ ʧʨʘʚ. 

ʆʢʨʽʤ ʝʢʦʥʦʤʽʯʥʠʭ ʽ ʩʦʮʽʘʣʴʥʠʭ ʯʠʥʥʠʢʽʚ, ʚʘʞʣʠʚʠʤʠ ʻ ʦʩʦʙʠʩʪʽ ʤʦʪʠʚʠ. 

ʉʝʨʝʜ ʥʠʭ ï ʧʨʘʛʥʝʥʥʷ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʞʠʪʪʷ, ʤʦʞʣʠʚʽʩʪʴ ʰʚʠʜʰʦʛʦ 

ʥʘʢʦʧʠʯʝʥʥʷ ʬʽʥʘʥʩʦʚʠʭ ʨʝʩʫʨʩʽʚ, ʘ ʪʘʢʦʞ ʙʘʞʘʥʥʷ ʦʪʨʠʤʘʪʠ ʥʦʚʠʡ 

ʧʨʦʬʝʩʽʡʥʠʡ ʽ ʞʠʪʪʻʚʠʡ ʜʦʩʚʽʜ. ɼʣʷ ʯʘʩʪʠʥʠ ʧʨʘʮʽʚʥʠʢʽʚ ʨʦʙʦʪʘ ʟʘ ʢʦʨʜʦʥʦʤ 

ʪʘʢʦʞ ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʢʨʘʱʠʤʠ ʫʤʦʚʘʤʠ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ. 

ɿʛʽʜʥʦ ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʟʦʚʥʽʰʥʶ ʪʨʫʜʦʚʫ ʤʽʛʨʘʮʽʶè [1], ʪʨʫʜʦʚʠʡ 

ʤʽʛʨʘʥʪ ï ʛʨʦʤʘʜʷʥʠʥ, ʷʢʠʡ ʟʜʽʡʩʥʶʚʘʚ, ʟʜʽʡʩʥʶʻ ʘʙʦ ʟʜʽʡʩʥʶʚʘʪʠʤʝ 

ʦʧʣʘʯʫʚʘʥʫ ʜʽʷʣʴʥʽʩʪʴ ʫ ʜʝʨʞʘʚʽ ʧʝʨʝʙʫʚʘʥʥʷ, ʥʝ ʟʘʙʦʨʦʥʝʥʫ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ 

ʮʽʻʾ ʜʝʨʞʘʚʠ. ʊʨʫʜʦʚʘ ʤʽʛʨʘʮʽʷ ʤʦʞʝ ʦʭʦʧʣʶʚʘʪʠ ʨʽʟʥʽ ʢʘʪʝʛʦʨʽʾ ʥʘʩʝʣʝʥʥʷ. ɼʦ 

ʥʘʡʙʽʣʴʰ ʘʢʪʠʚʥʠʭ ʤʽʛʨʘʥʪʽʚ ʤʦʞʫʪʴ ʥʘʣʝʞʘʪʠ ʷʢ ʢʚʘʣʽʬʽʢʦʚʘʥʽ ʧʨʘʮʽʚʥʠʢʠ 

(ʤʝʜʠʢʠ, ʽʥʞʝʥʝʨʠ, ʪʝʭʥʽʯʥʽ ʩʧʝʮʽʘʣʽʩʪʠ), ʪʘʢ ʽ ʥʝʢʚʘʣʽʬʽʢʦʚʘʥʘ ʨʦʙʦʯʘ ʩʠʣʘ, ʷʢʘ 

ʚʠʾʞʜʞʘʻ ʧʝʨʝʚʘʞʥʦ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʬʽʟʠʯʥʦʾ ʧʨʘʮʽ. ʆʢʨʝʤʫ ʛʨʫʧʫ ʩʪʘʥʦʚʠʪʴ 

ʤʦʣʦʜʴ, ʷʢʘ ʻ ʥʘʡʙʽʣʴʰ ʤʦʙʽʣʴʥʦʶ ʪʘ ʯʘʩʪʦ ʨʦʟʛʣʷʜʘʻ ʨʦʙʦʪʫ ʟʘ ʢʦʨʜʦʥʦʤ ʷʢ 

ʤʦʞʣʠʚʽʩʪʴ ʰʚʠʜʰʦʛʦ ʟʘʨʦʙʽʪʢʫ ʪʘ ʥʘʙʫʪʪʷ ʜʦʩʚʽʜʫ. 

ʅʘʡʯʘʩʪʽʰʝ ʪʨʫʜʦʚʽ ʤʽʛʨʘʥʪʠ ʟʘʡʥʷʪʽ ʫ ʩʬʝʨʘʭ, ʜʝ ʥʝ ʧʦʪʨʽʙʥʘ ʚʠʩʦʢʘ 

ʬʦʨʤʘʣʴʥʘ ʢʚʘʣʽʬʽʢʘʮʽʷ, ʘʙʦ ʜʝ ʻ ʧʦʩʪʽʡʥʠʡ ʧʦʧʠʪ ʥʘ ʨʦʙʦʯʫ ʩʠʣʫ. ɼʦ ʪʘʢʠʭ 



646 

ʛʘʣʫʟʝʡ ʥʘʣʝʞʘʪʴ ʙʫʜʽʚʥʠʮʪʚʦ, ʧʨʦʤʠʩʣʦʚʽʩʪʴ, ʩʬʝʨʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ 

ʪʨʘʥʩʧʦʨʪ ʽ ʣʦʛʽʩʪʠʢʘ. ʉʘʤʝ ʮʽ ʩʬʝʨʠ ʥʘʡʰʚʠʜʰʝ ʚʽʜʯʫʚʘʶʪʴ ʜʝʬʽʮʠʪ 

ʧʨʘʮʽʚʥʠʢʽʚ ʥʘ ʚʥʫʪʨʽʰʥʴʦʤʫ ʨʠʥʢʫ ʧʨʘʮʽ. 

ʅʘʡʚʠʱʠʡ ʨʽʚʝʥʴ ʪʨʫʜʦʚʦʾ ʤʽʛʨʘʮʽʾ ʭʘʨʘʢʪʝʨʥʠʡ, ʷʢ ʧʨʘʚʠʣʦ, ʜʣʷ ʤʘʣʠʭ 

ʤʩ̔ʪ ʽ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ, ʜʝ ʦʙʤʝʞʝʥʽ ʤʦʞʣʠʚʦʩʪʽ ʧʨʘʮʝʚʣʘʰʪʫʚʘʥʥʷ ʪʘ 

ʥʠʞʯʠʡ ʨʽʚʝʥʴ ʦʧʣʘʪʠ ʧʨʘʮʽ. ʋ ʪʘʢʠʭ ʨʝʛʽʦʥʘʭ, ʷʢ ʧʨʘʚʠʣʦ, ʚʽʜʪʽʢ ʥʘʩʝʣʝʥʥʷ ʻ 

ʦʩʦʙʣʠʚʦ ʚʽʜʯʫʪʥʠʤ, ʦʩʢʽʣʴʢʠ ʟʘʤʽʱʝʥʥʷ ʧʝʨʩʦʥʘʣʫ ʻ ʫʩʢʣʘʜʥʝʥʠʤ ʯʝʨʝʟ ʤʝʥʰʫ 

ʢʽʣʴʢʽʩʪʴ ʩʧʝʮʽʘʣʽʩʪʽʚ ʪʘ ʥʠʞʯʫ ʧʨʠʚʘʙʣʠʚʽʩʪʴ ʤʽʩʮʝʚʦʛʦ ʨʠʥʢʫ ʧʨʘʮʽ. 

ʅʘʪʦʤʽʩʪʴ, ʫ ʚʝʣʠʢʠʭ ʤʽʩʪʘʭ ʤʽʛʨʘʮʽʡʥʘ ʘʢʪʠʚʥʽʩʪʴ ʜʝʱʦ ʥʠʞʯʘ ʯʝʨʝʟ 

ʰʠʨʰʠʡ ʚʠʙʽʨ ʨʦʙʦʯʠʭ ʤʽʩʮʴ, ʭʦʯʘ ʚʦʥʘ ʪʘʢʦʞ ʟʘʣʠʰʘʻʪʴʩʷ ʟʥʘʯʥʦʶ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʪʨʫʜʦʚʘ ʤʽʛʨʘʮʽʷ ʤʦʞʝ ʤʘʪʠ ʥʝʨʽʚʥʦʤʽʨʥʠʡ ʚʧʣʠʚ: ʚʽʜ ʢʨʠʪʠʯʥʦʛʦ 

ʜʝʬʽʮʠʪʫ ʚ ʨʝʛʽʦʥʘʭ ʜʦ ʯʘʩʪʢʦʚʦʛʦ ʢʘʜʨʦʚʦʛʦ ʛʦʣʦʜʫ ʫ ʚʝʣʠʢʠʭ ʤʽʩʪʘʭ. 

ʆʜʥʠʤ ʽʟ ʥʘʩʣʽʜʢʽʚ ʪʨʫʜʦʚʦʾ ʤʽʛʨʘʮʽʾ ʻ ʪʝ, ʱʦ ʚʽʜʪʽʢ ʧʨʘʮʽʚʥʠʢʽʚ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʽʞ ʧʦʪʨʝʙʘʤʠ ʨʦʙʦʪʦʜʘʚʮʽʚ ʽ ʨʝʘʣʴʥʦ 

ʜʦʩʪʫʧʥʠʤʠ ʣʶʜʩʴʢʠʤʠ ʨʝʩʫʨʩʘʤʠ. ʈʦʙʦʪʦʜʘʚʮʽ ʩʪʠʢʘʶʪʴʩʷ ʟ ʙʨʘʢʦʤ ʷʢ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ, ʪʘʢ ʽ ʥʝʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ. ʎʝ ʩʧʨʠʯʠʥʷʻ ʩʪʨʫʢʪʫʨʥʽ 

ʟʤʽʥʠ ʥʘ ʨʠʥʢʫ ʧʨʘʮʽ, ʢʦʣʠ ʦʜʥʽ ʧʨʦʬʝʩʽʾ ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʟʘʧʦʚʥʝʥʠʤʠ, ʪʦʜʽ ʷʢ ʚ 

ʽʥʰʠʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʽʜʥʦʩʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʘʙʦ ʥʘʚʽʪʴ ʥʘʜʣʠʰʦʢ ʨʦʙʦʯʦʾ ʩʠʣʠ. 

ʂʨʽʤ ʪʦʛʦ, ʪʨʫʜʦʚʘ ʤʽʛʨʘʮʽʷ ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ ʟʤʽʥʫ ʟʘʨʦʙʽʪʥʦʾ ʧʣʘʪʠ ʫ ʩʬʝʨʘʭ, 

ʜʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘʡʙʽʣʴʰʠʡ ʜʝʬʽʮʠʪ ʧʨʘʮʽʚʥʠʢʽʚ. ʆʜʥʘʢ ʮʝʡ ʧʨʦʮʝʩ ʻ 

ʥʝʨʽʚʥʦʤʽʨʥʠʤ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʛʘʣʫʟʽ, ʨʝʛʽʦʥʫ ʪʘ ʨʽʚʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʧʨʘʮʽʚʥʠʢʽʚ. 

ʋ ʜʝʷʢʠʭ ʩʝʢʪʦʨʘʭ ʧʽʜʚʠʱʝʥʥʷ ʦʧʣʘʪʠ ʧʨʘʮʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʚʠʜʰʝ, ʪʦʜʽ ʷʢ ʚ 

ʽʥʰʠʭ ʟʤʽʥʠ ʟʘʣʠʰʘʶʪʴʩʷ ʤʽʥʽʤʘʣʴʥʠʤʠ. 

ʑʝ ʦʜʥʠʤ ʥʘʩʣʽʜʢʦʤ ʪʨʫʜʦʚʦʾ ʤʽʛʨʘʮʽʾ ʻ ʫʩʢʣʘʜʥʝʥʥʷ ʧʨʦʮʝʩʫ ʧʽʜʙʦʨʫ 

ʧʝʨʩʦʥʘʣʫ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚ, ʦʩʢʽʣʴʢʠ ʢʽʣʴʢʽʩʪʴ ʜʦʩʪʫʧʥʠʭ ʢʘʥʜʠʜʘʪʽʚ ʥʘ 

ʚʥʫʪʨʽʰʥʴʦʤʫ ʨʠʥʢʫ ʧʨʘʮʽ ʟʤʝʥʰʫʻʪʴʩʷ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʫ ʥʘ 

ʟʘʢʨʠʪʪʷ ʚʘʢʘʥʩʽʡ, ʦʩʦʙʣʠʚʦ ʫ ʨʦʙʽʪʥʠʯʠʭ ʽ ʪʝʭʥʽʯʥʠʭ ʩʬʝʨʘʭ. ɼʦʜʘʪʢʦʚʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʯʘʩʪʦ ʟʤʫʰʝʥʽ ʧʦʛʦʜʞʫʚʘʪʠʩʷ ʥʘ ʢʘʥʜʠʜʘʪʽʚ ʽʟ ʥʠʞʯʠʤ ʨʽʚʥʝʤ 

ʢʚʘʣʽʬʽʢʘʮʽʾ ʘʙʦ ʜʦʩʚʽʜʫ, ʱʦ ʟʘʛʘʣʦʤ ʟʥʠʞʫʻ ʷʢʽʩʪʴ ʢʘʜʨʦʚʦʛʦ ʩʢʣʘʜʫ. 

ʂʨʽʤ ʪʦʛʦ, ʜʝʬʽʮʠʪ ʣʶʜʩʴʢʠʭ ʨʝʩʫʨʩʽʚ ʟʤʫʰʫʻ ʨʦʙʦʪʦʜʘʚʮʽʚ ʧʽʜʚʠʱʫʚʘʪʠ 
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ʚʠʪʨʘʪʠ ʥʘ ʘʜʘʧʪʘʮʽʶ ʽ ʥʘʚʯʘʥʥʷ ʥʦʚʠʭ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, ʦʩʢʽʣʴʢʠ ʯʘʩʪʽʰʝ 

ʜʦʚʦʜʠʪʴʩʷ ʥʘʡʤʘʪʠ ʤʝʥʰ ʜʦʩʚʽʜʯʝʥʠʡ ʧʝʨʩʦʥʘʣ. ʎʝ ʟʙʽʣʴʰʫʻ ʟʘʛʘʣʴʥʝ 

ʬʽʥʘʥʩʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʚʧʣʠʚʘʻ ʥʘ ʾʭʥʶ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ. 

ɺ ʮʽʣʦʤʫ, ʪʨʫʜʦʚʘ ʤʽʛʨʘʮʽʷ ʩʧʨʠʷʻ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ ʪʨʫʜʦʚʠʭ ʢʦʣʝʢʪʠʚʽʚ, 

ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʧʽʜʧʨʠʻʤʩʪʚ, ʟʥʠʞʫʻ ʨʽʚʝʥʴ 

ʥʘʢʦʧʠʯʝʥʦʛʦ ʜʦʩʚʽʜʫ ʚʩʝʨʝʜʠʥʽ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʫʩʢʣʘʜʥʶʻ ʜʦʚʛʦʩʪʨʦʢʦʚʝ 

ʧʣʘʥʫʚʘʥʥʷ ʧʝʨʩʦʥʘʣʫ. 

ɿʤʝʥʰʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʪʨʫʜʦʚʦʾ ʤʽʛʨʘʮʽʾ ʧʦʪʨʝʙʫʻ, ʥʘʩʘʤʧʝʨʝʜ, 

ʘʢʪʠʚʥʦʾ ʨʦʣʽ ʜʝʨʞʘʚʠ. ʆʩʥʦʚʥʠʤʠ ʥʘʧʨʷʤʘʤʠ ʻ ʨʦʟʚʠʪʦʢ ʝʢʦʥʦʤʽʢʠ ʨʝʛʽʦʥʽʚ 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʴ, ʘ ʪʘʢʦʞ ʧʦʢʨʘʱʝʥʥʷ ʫʤʦʚ ʟʘʡʥʷʪʦʩʪʽ ʪʘ 

ʟʘʭʠʩʪʫ ʧʨʘʮʽʚʥʠʢʽʚ. 

ʇʽʜʧʨʠʻʤʩʪʚʘ ʤʦʞʫʪʴ ʩʪʨʠʤʫʚʘʪʠ ʚʽʜʪʽʢ ʧʨʘʮʽʚʥʠʢʽʚ, ʥʘʩʘʤʧʝʨʝʜ,ʯʝʨʝʟ 

ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʨʽʚʥʷ ʟʘʨʦʙʽʪʥʦʾ ʧʣʘʪʠ ʧʘʨʘʣʝʣʴʥʦ ʧʦʢʨʘʱʫʶʯʠ 

ʫʤʦʚʠ ʧʨʘʮʽ: ʤʦʜʝʨʥʽʟʫʚʘʪʠ ʨʦʙʦʯʽ ʤʽʩʮʷ, ʦʥʦʚʣʶʚʘʪʠ ʦʙʣʘʜʥʘʥʥʷ ʪʘ 

ʩʪʚʦʨʶʚʘʪʠ ʙʽʣʴʰ ʙʝʟʧʝʯʥʝ ʡ ʢʦʤʬʦʨʪʥʝ ʩʝʨʝʜʦʚʠʱʝ. ʆʢʨʽʤ ʬʽʥʘʥʩʦʚʠʭ 

ʩʪʠʤʫʣʽʚ (ʧʨʝʤʽʾ, ʙʦʥʫʩʠ), ʟʨʦʩʪʘʻ ʟʥʘʯʝʥʥʷ ʥʝʤʘʪʝʨʽʘʣʴʥʦʾ ʤʦʪʠʚʘʮʽʾ ï 

ʚʠʟʥʘʥʥʷ, ʢʦʤʬʦʨʪʥʦʛʦ ʢʣʽʤʘʪʫ ʚ ʢʦʣʝʢʪʠʚʽ ʪʘ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʢʫʣʴʪʫʨʠ. ʉʫʯʘʩʥʽ 

HR-ʧʽʜʭʦʜʠ ʚʢʣʶʯʘʶʪʴ ʛʥʫʯʢʽ ʛʨʘʬʽʢʠ, ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʧʽʜʭʽʜ ʜʦ ʧʨʘʮʽʚʥʠʢʽʚ ʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ HR-ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʫʪʨʠʤʘʥʥʷ ʧʝʨʩʦʥʘʣʫ. ʑʝ 

ʦʜʥʠʤ ʢʨʦʢʦʤ ʻ ʽʥʚʝʩʪʫʚʘʥʥʷ ʚ ʥʘʚʯʘʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʧʝʨʩʦʥʘʣʫ ʯʝʨʝʟ ʚʥʫʪʨʽʰʥʽ 

ʪʨʝʥʽʥʛʠ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ. ʎʝ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʪʘ 

ʟʤʝʥʰʫʻ ʨʠʟʠʢ ʚʪʨʘʪʠ ʧʝʨʩʦʥʘʣʫ, ʦʩʢʽʣʴʢʠ ʧʨʘʮʽʚʥʠʢʠ ʦʪʨʠʤʫʶʪʴ ʤʦʞʣʠʚʦʩʪʽ 

ʨʦʟʚʠʪʢʫ ʚʩʝʨʝʜʠʥʽ ʢʦʤʧʘʥʽʾ. ɺʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʜʦʚʛʦʩʪʨʦʢʦʚʝ ʧʣʘʥʫʚʘʥʥʷ 

ʧʝʨʩʦʥʘʣʫ, ʦʨʽʻʥʪʦʚʘʥʝ ʥʘ ʨʦʟʚʠʪʦʢ ʣʶʜʩʴʢʦʛʦ ʢʘʧʽʪʘʣʫ. ɽʬʝʢʪʠʚʥʘ HR-

ʩʪʨʘʪʝʛʽʷ ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ ʟʘʣʫʯʘʪʠ, ʘ ʡ ʫʪʨʠʤʫʚʘʪʠ ʧʨʘʮʽʚʥʠʢʽʚ, ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʩʪʘʙʽʣʴʥʽʩʪʴ ʢʘʜʨʦʚʦʛʦ ʩʢʣʘʜʫ ʪʘ ʟʤʝʥʰʫʶʯʠ ʚʧʣʠʚ ʤʽʛʨʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ. 

ɺʠʩʥʦʚʢʠ. ɿʦʚʥʽʰʥʷ ʪʨʫʜʦʚʘ ʤʽʛʨʘʮʽʷ ʤʦʞʝ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʪʠ ʥʘ 

ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʢʨʘʾʥʠ: ʩʧʨʠʯʠʥʷʪʠ ʨʠʟʠʢʠ ʚʪʨʘʪʠ ʯʘʩʪʠʥʠ ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ 

ʨʦʟʚʠʪʢʫ ʢʨʘʾʥʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʢʘʧʽʪʘʣʫ ʪʘ ʧʦʨʫʰʫʚʘʪʠ ʙʘʣʘʥʩ ʧʦʧʠʪʫ ʽ 
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ʧʨʦʧʦʟʠʮʽʾ ʥʘ ʨʠʥʢʫ ʧʨʘʮʽ. ɺ ʩʚʦʶ ʯʝʨʛʫ, ʜʝʬʽʮʠʪ ʢʘʜʨʽʚ ʪʘ ʟʥʠʞʝʥʥʷ ʷʢʦʩʪʽ 

ʨʦʙʦʯʦʾ ʩʠʣʠ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʫʧʦʚʽʣʴʥʝʥʥʷ ʨʦʟʚʠʪʢʫ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ 

ʪʨʫʜʦʚʠʭ ʢʦʣʝʢʪʠʚʽʚ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʜʦ ʟʥʠʞʝʥʥʷ ʪʝʤʧʽʚ ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ 

ʢʨʘʾʥʠ ʚ ʮʽʣʦʤʫ. ʋ ʜʦʚʛʦʩʪʨʦʢʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ ʪʨʫʜʦʚʘ ʤʽʛʨʘʮʽʷ ʟʜʘʪʥʘ 

ʧʦʩʠʣʶʚʘʪʠ ʜʝʤʦʛʨʘʬʽʯʥʽ ʜʠʩʙʘʣʘʥʩʠ, ʟʦʢʨʝʤʘ ʩʪʘʨʽʥʥʷ ʥʘʩʝʣʝʥʥʷ ʪʘ 

ʩʢʦʨʦʯʝʥʥʷ ʡʦʛʦ ʩʢʦʨʦʯʝʥʥʷ, ʱʦ ʜʦʜʘʪʢʦʚʦ ʫʩʢʣʘʜʥʶʻ ʩʠʪʫʘʮʽʶ ʥʘ ʨʠʥʢʫ 

ʧʨʘʮʽ. ʇʦʜʦʣʘʥʥʷ ʮʠʭ ʥʘʩʣʽʜʢʽʚ ʤʦʞʣʠʚʝ ʣʠʰʝ ʟʘ ʫʤʦʚʠ ʩʧʽʣʴʥʠʭ ʜʽʡ ʜʝʨʞʘʚʠ 

ʪʘ ʙʽʟʥʝʩʫ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʦʧʣʘʪʠ ʧʨʘʮʽ, ʧʦʢʨʘʱʝʥʥʷ ʫʤʦʚ 

ʟʘʡʥʷʪʦʩʪʽ ʪʘ ʨʦʟʚʠʪʦʢ ʣʶʜʩʴʢʦʛʦ ʢʘʧʽʪʘʣʫ.  

 

ʉʇʀʉʆʂ ʃɯʊɽʈɸʊʋʈʀ 

1. ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ ʟʦʚʥʽʰʥʶ ʪʨʫʜʦʚʫ ʤʽʛʨʘʮʽʶè ʚʽʜ 05.11.2015 

 ̄761-VIII URL: https://zakon.rada.gov.ua/laws/show/761-19#Text (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 

07.05.2026). 
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ʋɼʂ 330 

ɽʂʆʃʆɻɯʏʅʀʁ ɯʄɯɼɾ ɽʅɽʈɻɽʊʀʏʅʀʍ ʂʆʄʇɸʅɯʁ 

 

ɻʘʧʠʯ ɸʥʜʨʽʡ ɺʘʩʠʣʴʦʚʠʯ 

ɿʤʽʻʚʩʴʢʠʡ ʉʝʨʛʽʡ ɺʦʣʦʜʠʤʠʨʦʚʠʯ 

ɸʩʧʽʨʘʥʪ, ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. Cʫʤʠ 

 

ɸʥʦʪʘʮʽʷ. ʋ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʝʥʦ ʩʫʪʥʽʩʪʴ ʝʢʦʣʦʛʽʯʥʦʛʦ ʽʤʽʜʞʫ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʷʢ ʚʘʞʣʠʚʦʛʦ ʝʣʝʤʝʥʪʘ ʾʭʥʴʦʾ ʨʝʧʫʪʘʮʽʾ ʪʘ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʚ ʫʤʦʚʘʭ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʦʩʥʦʚʥʽ 

ʯʠʥʥʠʢʠ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʽʤʽʜʞʫ, ʟʦʢʨʝʤʘ ʚʧʨʦʚʘʜʞʝʥʥʷ çʟʝʣʝʥʠʭè 

ʪʝʭʥʦʣʦʛʽʡ, ʝʢʦʣʦʛʽʯʥʫ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʽ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʠʤʠ ʨʠʟʠʢʘʤʠ. 

ɺʠʟʥʘʯʝʥʦ ʚʧʣʠʚ ʝʢʦʣʦʛʽʯʥʦʛʦ ʽʤʽʜʞʫ ʥʘ ʨʽʚʝʥʴ ʜʦʚʽʨʠ ʩʧʦʞʠʚʘʯʽʚ, ʽʥʚʝʩʪʦʨʽʚ ʽ 

ʨʝʛʫʣʷʪʦʨʥʠʭ ʦʨʛʘʥʽʚ, ʘ ʪʘʢʦʞ ʥʘ ʽʥʚʝʩʪʠʮʽʡʥʫ ʧʨʠʚʘʙʣʠʚʽʩʪʴ ʝʥʝʨʛʝʪʠʯʥʠʭ 

ʢʦʤʧʘʥʽʡ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʝʢʦʣʦʛʽʯʥʠʡ ʽʤʽʜʞ, ʝʥʝʨʛʝʪʠʯʥʽ ʦʨʛʘʥʽʟʘʮʽʾ, ʩʪʘʣʠʡ 

ʨʦʟʚʠʪʦʢ, ʟʝʣʝʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʝʢʦʣʦʛʽʯʥʘ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ. 

 

ɽʢʦʣʦʛʽʯʥʠʡ ʽʤʽʜʞ ʻ ʚʘʞʣʠʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʨʝʧʫʪʘʮʽʾ ʩʫʯʘʩʥʠʭ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʢʦʤʧʘʥʽʡ, ʱʦ ʚʠʟʥʘʯʘʻ ʾʭʥʶ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʧʝʨʝʜ ʩʫʩʧʽʣʴʩʪʚʦʤ 

ʪʘ ʝʢʦʣʦʛʽʻʶ. ɿʨʦʩʪʘʶʯʽ ʝʢʦʣʦʛʽʯʥʽ ʚʠʢʣʠʢʠ ʪʘ ʚʠʤʦʛʠ ʩʫʩʧʽʣʴʩʪʚʘ ʜʦ ʩʪʘʣʦʛʦ 

ʨʦʟʚʠʪʢʫ ʩʪʠʤʫʣʶʶʪʴ ʢʦʤʧʘʥʽʾ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ 

ʘʢʪʠʚʥʦ ʢʦʤʫʥʽʢʫʚʘʪʠ ʧʨʦ ʮʝ ʩʚʦʾʤ ʩʪʝʡʢʭʦʣʜʝʨʘʤ. ɿʛʽʜʥʦ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤ Getty 

Images, ʧʦʢʘʟʘʣʦ, ʱʦ 82 % ʩʧʦʞʠʚʘʯʽʚ ʭʦʯʫʪʴ, ʘʙʠ ʢʦʤʧʘʥʽʾ ʤʘʣʠ ʯʽʪʢʽ 

ESG-ʧʨʘʚʠʣʘ ʪʘ ʧʨʘʢʪʠʢʠ. ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʩʧʦʞʠʚʘʯʽʚ (81 %) ʭʦʯʫʪʴ 

ʙʘʯʠʪʠ ʙʝʟʧʦʩʝʨʝʜʥʽ ʝʢʦʣʦʛʽʯʥʽ ʥʘʩʣʽʜʢʠ ʟʤʽʥʠ ʢʣʽʤʘʪʫ. (Getty Images, 2025). 

ɺʽʜ ʧʦʟʠʪʠʚʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʽʤʽʜʞʫ ʟʘʣʝʞʠʪʴ ʜʦʚʽʨʘ ʩʧʦʞʠʚʘʯʽʚ, ʽʥʚʝʩʪʦʨʽʚ ʽ 

ʜʝʨʞʘʚʥʠʭ ʦʨʛʘʥʽʚ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ 

ʧʽʜʧʨʠʻʤʩʪʚ ʫ ʜʦʚʛʦʩʪʨʦʢʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ. ʗʢ ʟʘʟʥʘʯʘʻ Deloitte, ʧʨʦʟʦʨʘ 

ʢʦʤʫʥʽʢʘʮʽʷ ʝʢʦʣʦʛʽʯʥʠʭ ʽʥʽʮʽʘʪʠʚ ʫ B2B-ʩʝʢʪʦʨʽ ʧʽʜʚʠʱʫʻ ʨʽʚʝʥʴ ʜʦʚʽʨʠ 

ʢʣʽʻʥʪʽʚ ʽ ʩʧʨʠʷʻ ʫʢʣʘʜʘʥʥʶ ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ ʢʦʥʪʨʘʢʪʽʚ (Deloitte, 2024). ʂʨʽʤ 
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ʪʦʛʦ, ʟʘ ʜʘʥʠʤʠ ɯʥʚʝʩʪʦʨʩʴʢʦʾ ʛʨʫʧʠ ʟ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ, ʫ 2024 ʨʦʮʽ 63 % 

ʽʥʚʝʩʪʦʨʽʚ ʚʠʟʥʘʯʠʣʠ ʚʽʜʥʦʚʣʶʚʘʥʫ ʝʥʝʨʛʝʪʠʢʫ ʷʢ ʽʥʚʝʩʪʠʮʽʡʥʫ ʤʦʞʣʠʚʽʩʪʴ, ʱʦ 

ʥʘ 16 % ʙʽʣʴʰʝ, ʥʽʞ ʫ 2023 ʨʦʮʽ (Investor Group on Climate Change, 2025). ʎʝ 

ʩʚʽʜʯʠʪʴ, ʱʦ ʢʦʤʧʘʥʽʾ ʟ ʩʠʣʴʥʠʤ ʝʢʦʣʦʛʽʯʥʠʤ ʽʤʽʜʞʝʤ ʩʪʘʶʪʴ ʧʨʠʚʘʙʣʠʚʽʰʠʤʠ 

ʜʣʷ ʽʥʚʝʩʪʦʨʽʚ, ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ çʟʝʣʝʥʽè ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ. 

ɺ ʟʘʛʘʣʴʥʦʤʫ ʩʝʥʩʽ ʝʢʦʣʦʛʽʯʥʠʡ ʽʤʽʜʞ ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʫʷʚʣʝʥʴ, ʚʨʘʞʝʥʴ ʽ 

ʦʮʽʥʦʢ, ʷʢʽ ʩʬʦʨʤʦʚʘʥʽ ʫ ʛʨʦʤʘʜʩʴʢʦʩʪʽ, ʩʧʦʞʠʚʘʯʽʚ, ʽʥʚʝʩʪʦʨʽʚ ʪʘ ʽʥʰʠʭ 

ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ ʱʦʜʦ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʚʝʜʽʥʢʠ ʝʢʦʣʦʛʽʯʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ 

ʦʨʛʘʥʽʟʘʮʽʾ (Cherian & 2012). ɽʢʦʣʦʛʽʯʥʠʡ ʽʤʽʜʞ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚôʷʟʘʥʠʡ ʽʟ 

ʟʨʦʩʪʘʥʥʷʤ ʣʦʷʣʴʥʦʩʪʽ ʢʣʽʻʥʪʽʚ ʽ ʟʤʝʥʰʝʥʥʷʤ ʨʠʟʠʢʽʚ ʨʝʧʫʪʘʮʽʡʥʠʭ ʚʪʨʘʪ. ʂʨʽʤ 

ʪʦʛʦ, ʢʦʤʧʘʥʽʾ ʟ ʩʠʣʴʥʠʤ ʝʢʦʣʦʛʽʯʥʠʤ ʽʤʽʜʞʝʤ ʤʘʶʪʴ ʙʽʣʴʰʫ ʧʨʠʚʘʙʣʠʚʽʩʪʴ ʜʣʷ 

ʽʥʚʝʩʪʦʨʽʚ, ʱʦ ʧʽʜʪʨʠʤʫʶʪʴ ʽʥʚʝʩʪʠʮʽʾ ʫ "ʟʝʣʝʥʽ" ʪʝʭʥʦʣʦʛʽʾ. 

ʉʫʯʘʩʥʠʡ ʝʢʦʣʦʛʽʯʥʠʡ ʽʤʽʜʞ ʝʥʝʨʛʝʪʠʯʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʬʦʨʤʫʻʪʴʩʷ ʧʽʜ 

ʚʧʣʠʚʦʤ ʥʠʟʢʠ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʪʫʧʽʥʴ ʾʭʥʴʦʾ 

ʚʜ̔ʧʦʚʽʜʘʣʴʥʦʩʪʽ ʧʝʨʝʜ ʩʫʩʧʽʣʴʩʪʚʦʤ ʪʘ ʧʨʠʨʦʜʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ. ɺʽʥ ʦʭʦʧʣʶʻ 

ʥʝ ʣʠʰʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʘ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʘ ʡ 

ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʜʦ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʠʤʠ ʨʠʟʠʢʘʤʠ ʪʘ ʜʦʪʨʠʤʘʥʥʷ 

ʧʨʠʥʮʠʧʽʚ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ. ʅʘ ʨʠʩʫʥʢʫ 1 ʧʦʢʘʟʘʥʦ ʩʢʣʘʜʦʚʽ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʽʤʽʜʞʫ ʝʥʝʨʛʝʪʠʯʥʠʭ ʢʦʤʧʘʥʽʡ. 

 

ʈʠʩʫʥʦʢ 1. ʉʢʣʘʜʦʚʽ ʝʢʦʣʦʛʽʯʥʦʛʦ ʽʤʽʜʞʫ ʝʥʝʨʛʝʪʠʯʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ 

ɼʞʝʨʝʣʦ: ʩʢʣʘʜʝʥʦ ʘʚʪʦʨʦʤ 

ɽʢʦʣʦʛʽʯʥʠʡ ʽʤʽʜʞ 

ʋʧʨʘʚʣʽʥʥʷ 
ʝʢʦʣʦʛʽʯʥʠʤʠ 
ʨʠʟʠʢʘʤʠ 

ɺʧʨʦʚʘʜʞʝʥʥʷ 
"ʟʝʣʝʥʠʭ" 
ʪʝʭʥʦʣʦʛʽʡ 

ɽʢʦʣʦʛʽʯʥʘ 
ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ 
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ʗʢ ʚʠʜʥʦ ʟ ʨʠʩʫʥʢʘ 1, ʝʢʦʣʦʛʽʯʥʠʡ ʽʤʽʜʞ ʬʦʨʤʫʻʪʴʩʷ ʟʘʚʜʷʢʠ 

ʚʧʨʦʚʘʜʞʝʥʥʶ ñʟʝʣʝʥʠʭò ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʽʥʚʝʩʪʠʮʽʾ ʫ ʚʽʜʥʦʚʣʶʚʘʥʽ 

ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ, ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽ ʨʽʰʝʥʥʷ ʪʘ ʽʥʥʦʚʘʮʽʾ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʟʤʝʥʰʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ. ɺʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʻ ʝʢʦʣʦʛʽʯʥʘ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ, ʷʢʘ ʦʭʦʧʣʶʻ ʜʦʪʨʠʤʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʩʪʘʥʜʘʨʪʽʚ, ʧʨʦʟʦʨʽʩʪʴ ʫ 

ʚʟʘʻʤʦʜʽʾ ʟʽ ʩʪʝʡʢʭʦʣʜʝʨʘʤʠ ʪʘ ʫʯʘʩʪʴ ʫ ʧʨʦʛʨʘʤʘʭ ʟʘʭʠʩʪʫ ʜʦʚʢʽʣʣʷ. ʊʘʢʦʞ 

ʟʥʘʯʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʠʤʠ ʨʠʟʠʢʘʤʠ, ʱʦ ʚʢʣʶʯʘʻ 

ʩʠʩʪʝʤʥʠʡ ʤʦʥʽʪʦʨʠʥʛ, ʦʮʽʥʢʫ ʪʘ ʤʽʥʽʤʽʟʘʮʽʶ ʚʧʣʠʚʽʚ ʚʠʨʦʙʥʠʯʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ 

ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. ʉʫʢʫʧʥʽʩʪʴ ʮʠʭ ʝʣʝʤʝʥʪʽʚ ʬʦʨʤʫʻ ʧʦʟʠʪʠʚʥʠʡ ʦʙʨʘʟ 

ʢʦʤʧʘʥʽʾ ʚ ʦʯʘʭ ʩʧʦʞʠʚʘʯʽʚʽ, ʽʥʚʝʩʪʦʨʽʚ ʽ ʨʝʛʫʣʷʪʦʨʥʠʭ ʦʨʛʘʥʽʚ. 

ʆʪʞʝ, ʝʢʦʣʦʛʽʯʥʠʡ ʽʤʽʜʞ ʩʪʘʻ ʩʪʨʘʪʝʛʽʯʥʠʤ ʘʢʪʠʚʦʤ ʝʥʝʨʛʝʪʠʯʥʠʭ 

ʢʦʤʧʘʥʽʡ ʫ ʢʦʥʪʝʢʩʪʽ ʛʣʦʙʘʣʴʥʠʭ ʪʨʝʥʜʽʚ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʟʨʦʩʪʘʶʯʦʛʦ 

ʩʫʩʧʽʣʴʥʦʛʦ ʪʠʩʢʫ ʥʘ ʙʽʟʥʝʩ ʱʦʜʦ ʝʢʦʣʦʛʽʯʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ. ʗʢ ʧʦʢʘʟʫʶʪʴ 

ʥʘʚʝʜʝʥʽ ʜʘʥʽ, ʩʧʦʞʠʚʘʯʽ, ʽʥʚʝʩʪʦʨʠ ʪʘ ʨʝʛʫʣʷʪʦʨʥʽ ʦʨʛʘʥʠ ʜʝʜʘʣʽ ʯʘʩʪʽʰʝ 

ʚʽʜʜʘʶʪʴ ʧʝʨʝʚʘʛʫ ʢʦʤʧʘʥʽʷʤ, ʷʢʽ ʜʝʤʦʥʩʪʨʫʶʪʴ ʥʝ ʣʠʰʝ ʧʨʘʛʥʝʥʥʷ ʜʦ 

ʟʤʝʥʰʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ, ʘʣʝ ʡ ʛʦʪʦʚʥʽʩʪʴ ʜʦ ʧʨʦʟʦʨʦʛʦ 

ʟʚʽʪʫʚʘʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʥʠʭ çʟʝʣʝʥʠʭè ʧʨʘʢʪʠʢ. ɽʬʝʢʪʠʚʥʘ 

ʝʢʦʣʦʛʽʯʥʘ ʢʦʤʫʥʽʢʘʮʽʷ ʥʝ ʣʠʰʝ ʧʽʜʚʠʱʫʻ ʣʦʷʣʴʥʽʩʪʴ ʢʣʽʻʥʪʽʚ, ʘʣʝ ʡ ʨʦʟʰʠʨʶʻ 

ʤʦʞʣʠʚʦʩʪʽ ʟʘʣʫʯʝʥʥʷ ʽʥʚʝʩʪʠʮʽʡ, ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ. 

ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʩʠʣʴʥʠʡ ʝʢʦʣʦʛʽʯʥʠʡ ʽʤʽʜʞ ʻ ʥʝ ʧʨʦʩʪʦ ʝʣʝʤʝʥʪʦʤ 

ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʙʨʝʥʜʫ, ʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʤ ʯʠʥʥʠʢʦʤ ʨʠʥʢʦʚʦʾ ʩʪʽʡʢʦʩʪʽ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʦʨʛʘʥʽʟʘʮʽʷʤ ʜʦʩʪʫʧ ʜʦ ʩʪʨʘʪʝʛʽʯʥʠʭ ʧʘʨʪʥʝʨʩʪʚ, ʬʽʥʘʥʩʦʚʠʭ 

ʨʝʩʫʨʩʽʚ ʪʘ ʧʦʟʠʪʠʚʥʦʛʦ ʩʫʩʧʽʣʴʥʦʛʦ ʩʧʨʠʡʥʷʪʪʷ. ʆʨʛʘʥʽʟʘʮʽʾ, ʷʢʽ ʩʠʩʪʝʤʥʦ 

ʽʥʚʝʩʪʫʶʪʴ ʫ çʟʝʣʝʥʽè ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʧʨʦʟʦʨʫ ʝʢʦʣʦʛʽʯʥʫ ʧʦʣʽʪʠʢʫ, ʦʪʨʠʤʫʶʪʴ ʥʝ 

ʣʠʰʝ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʽ ʨʝʧʫʪʘʮʽʡʥʽ ʚʠʛʦʜʠ, ʘʣʝ ʡ ʧʽʜʚʠʱʫʶʪʴ ʚʣʘʩʥʫ ʟʜʘʪʥʽʩʪʴ 

ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʤʘʡʙʫʪʥʽʭ ʚʠʢʣʠʢʽʚ ʢʣʽʤʘʪʠʯʥʦʾ ʧʦʣʽʪʠʢʠ ʪʘ ʨʝʛʫʣʷʪʦʨʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. 
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ʋɼʂ 658.5.011 

ʇɯɼɺʀʑɽʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ ɼɯʗʃʔʅʆʉʊɯ 

ɸɺʊʆʊʈɸʅʉʇʆʈʊʅʆɻʆ ʇɯɼʇʈʀɭʄʉʊɺɸ ɺ ʂʆʅʊɽʂʉʊɯ 

ʄʆʊʀɺɸʎɯɰ ʇɽʈʉʆʅɸʃʋ 

 

ɻʝʪʴʤʘʥ ʆʣʴʛʘ ʆʣʝʢʩʘʥʜʨʚ̔ʥʘ, 

ʢʘʥʜ.ʝʢʦʥ.ʥʘʫʢ, ʜʦʮʝʥʪ 

ʂʦʣʦʜʷʞʥʠʡ ʇʘʚʣʦ ɭʚʛʝʥʦʚʠʯ, 

ʂʨʘʚʮʦʚʘ ʄʘʨʽʷ ɺʦʣʦʜʠʤʠʨʽʚʥʘ 

ʂʘʨʪʝʣʴ ɼʤʠʪʨʦ ʉʝʨʛʽʡʦʚʠʯ 

ɿʜʦʙʫʚʘʯʽ ʚʠʱʦʾ ʦʩʚʽʪʠ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʇʦʻʜʥʘʥʥʷ ʟʤʽʩʪʦʚʥʠʭ ʪʘ ʧʨʦʮʝʩʫʘʣʴʥʠʭ ʪʝʦʨʽʡ ʤʦʪʠʚʘʮʽʾ 

ʧʝʨʩʦʥʘʣʫ, ʱʦ ʘʜʘʧʪʦʚʘʥ ̔ ʜʦ ʩʧʝʮʠʬʽʢʠ ʢʦʥʢʨʝʪʥʦʛʦ ɸʊʇ ʽ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʨʟ̔ʥʠʭ ʢʘʪʝʛʦʨʽʡ ʧʝʨʩʦʥʘʣʫ, ʜʦʟʚʦʣʷʻ ʧʦʙʫʜʫʚʘʪʠ ʩʪʽʡʢʫ ʤʦʪʠʚʘʮʽʶ, 

ʧʽʜʚʠʱʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ. ɺ ʩʪʘʪʪʽ ʧʨʦʧʦʥʫʻʪʴʩʷ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʩʥʦʚʥʽ ʘʩʧʝʢʪʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ, ʱʦ ʧʦʻʜʥʫʻ ʨʽʟʥʽ ʪʝʦʨʽʾ 

ʤʦʪʠʚʘʮʽʾ ʪʘ ʜʦʟʚʦʣʷʻ ʚʨʘʭʫʚʘʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʧʦʪʨʝʙʠ ʧʨʘʮʽʚʥʠʢʽʚ ʟʘʜʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʽʷʣʴʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʦʪʠʚʘʮʽʷ, ʧʝʨʩʦʥʘʣ, ʚʠʥʘʛʦʨʦʜʘ, ʨʝʟʫʣʴʪʘʪ, 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ, ʝʬʝʢʪʠʚʥʽʩʪʴ. 

 

ɺ ʩʫʯʘʩʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʨʝʘʣʽʷʭ, ʫʩʧʽʰʥʘ ʨʦʙʦʪʘ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʥʘʯʥʦʶ 

ʤʽʨʦʶ ʦʙʫʤʦʚʣʝʥʘ ʣʶʜʩʴʢʠʤ ʢʘʧʽʪʘʣʦʤ. ʉʘʤʝ ʩʧʽʚʨʦʙʽʪʥʠʢʠ ʬʦʨʤʫʶʪʴ 

ʢʦʥʢʫʨʝʥʪʥʽ ʧʝʨʝʚʘʛʠ ʢʦʤʧʘʥʽʾ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʾʾ ʩʪʽʡʢʽʩʪʴ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ 

ʟʨʦʩʪʘʥʥʷ. ɺʽʜʪʘʢ, ʧʠʪʘʥʥʷ ʟʘʦʭʦʯʝʥʥʷ ʧʝʨʩʦʥʘʣʫ ʧʦʩʪʘʻ ʦʜʥʠʤ ʽʟ ʮʝʥʪʨʘʣʴʥʠʭ 

ʫ ʛʘʣʫʟʽ ʤʝʥʝʜʞʤʝʥʪʫ, ʘʜʞʝ ʚʽʜ ʨʽʚʥʷ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʣʶʜʝʡ ʫ ʨʝʟʫʣʴʪʘʪʘʭ ʩʚʦʻʾ 

ʜʽʷʣʴʥʦʩʪʽ ʟʘʣʝʞʠʪʴ ʚʠʨʦʙʽʪʦʢ, ʷʢʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʪʘ ʟʘʛʘʣʴʥʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʫʙ'ʻʢʪʘ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ. 

ɺʽʜʦʤʦ, ʱʦ ʤʦʪʠʚʘʮʽʷ ʧʝʨʩʦʥʘʣʫ ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʚʥʫʪʨʽʰʥʽʭ ʪʘ ʟʦʚʥʽʰʥʽʭ 
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ʬʘʢʪʦʨʽʚ, ʷʢʽ ʩʧʦʥʫʢʘʶʪʴ ʨʦʙʽʪʥʠʢʘ ʜʦ ʘʢʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʜʦʩʷʛʥʝʥʥʷ 

ʥʘʤʽʯʝʥʠʭ ʚʝʨʰʠʥ [1]. ɺʦʥʘ ʦʭʦʧʣʶʻ ʷʢ ʬʽʥʘʥʩʦʚʽ, ʪʘʢ ʽ ʥʝʬʽʥʘʥʩʦʚʽ ʚʘʞʝʣʽ 

ʚʧʣʠʚʫ, ʱʦ ʜʦʧʦʤʘʛʘʶʪʴ ʚʠʙʫʜʫʚʘʪʠ ʚʽʜʧʦʚʽʜʘʣʴʥʝ ʩʪʘʚʣʝʥʥʷ ʧʨʘʮʽʚʥʠʢʽʚ ʜʦ 

ʚʣʘʩʥʠʭ ʬʫʥʢʮʽʡ, ʧʨʘʛʥʝʥʥʷ ʜʦ ʧʨʦʬʝʩʽʡʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ ʟʜʦʙʫʪʪʷ 

ʚʠʩʦʢʠʭ ʧʦʢʘʟʥʠʢʽʚ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʜʽʻʚʦʾ ʩʠʩʪʝʤʠ ʤʦʪʠʚʘʮʽʾ ʥʝ ʣʠʰʝ ʩʧʨʠʷʻ 

ʥʘʨʦʱʫʚʘʥʥʶ ʪʨʫʜʦʚʦʾ ʚʽʜʜʘʯʽ, ʘʣʝ ʡ ʬʦʨʤʫʻ ʩʧʨʠʷʪʣʠʚʠʡ ʧʩʠʭʦʣʦʛʽʯʥʠʡ 

ʢʣʽʤʘʪ ʫ ʢʦʣʝʢʪʠʚʽ. ʆʜʥʠʤ ʽʟ ʥʘʨʽʞʥʠʭ ʢʘʤʝʥʽʚ ʩʪʠʤʫʣʶʚʘʥʥʷ ʻ ʛʨʦʰʦʚʝ 

ʟʘʦʭʦʯʝʥʥʷ. ɿʘʨʦʙʽʪʥʘ ʧʣʘʪʘ, ʙʦʥʫʩʠ, ʧʨʝʤʽʘʣʴʥʽ ʚʠʧʣʘʪʠ ʪʘ ʽʥʰʽ ʬʦʨʤʠ 

ʚʠʥʘʛʦʨʦʜʠ ʥʝʟʤʽʥʥʦ ʣʠʰʘʶʪʴʩʷ ʢʣʶʯʦʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʱʦ ʬʦʨʤʫʶʪʴ 

ʩʪʘʚʣʝʥʥʷ ʧʨʘʮʽʚʥʠʢʘ ʜʦ ʚʠʢʦʥʘʥʥʷ ʩʚʦʾʭ ʦʙʦʚ'ʷʟʢʽʚ [2]. ʆʜʥʘʢ, ʦʜʥʠʤʠ ʣʠʰʝ 

ʤʘʪʝʨʽʘʣʴʥʠʤʠ ʩʪʠʤʫʣʘʤʠ ʥʝʤʦʞʣʠʚʦ ʜʦʩʷʛʥʫʪʠ ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʟʘʮʽʢʘʚʣʝʥʥʷ. 

ɿʥʘʯʥʦʾ ʚʘʛʠ ʥʘʙʫʚʘʶʪʴ ʤʝʪʦʜʠ ʥʝʤʘʪʝʨʽʘʣʴʥʦʛʦ ʤʦʪʠʚʫʚʘʥʥʷ. ʉʶʜʠ 

ʚʽʜʥʦʩʷʪʴ ʧʝʨʩʧʝʢʪʠʚʠ ʢʘʨ'ʻʨʥʦʛʦ ʟʨʦʩʪʘʥʥʷ, ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʥʘʚʯʘʥʥʷ ʪʘ 

ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ, ʧʫʙʣʽʯʥʝ ʚʠʟʥʘʥʥʷ ʜʦʩʷʛʥʝʥʴ, ʩʪʚʦʨʝʥʥʷ 

ʢʦʤʬʦʨʪʘʙʝʣʴʥʠʭ ʫʤʦʚ ʧʨʘʮʽ. ʇʨʘʮʽʚʥʠʢʠ, ʷʢʽ ʚʽʜʯʫʚʘʶʪʴ ʩʚʦʶ ʟʥʘʯʫʱʽʩʪʴ ʪʘ 

ʙʘʯʘʪʴ ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ ʨʦʟʚʠʪʢʫ, ʜʝʤʦʥʩʪʨʫʶʪʴ ʚʠʱʠʡ ʨʽʚʝʥʴ ʟʘʜʦʚʦʣʝʥʦʩʪʽ 

ʩʚʦʻʶ ʧʦʩʘʜʦʶ ʪʘ ʚʠʷʚʣʷʶʪʴ ʙʽʣʴʰʝ ʽʥʽʮʽʘʪʠʚʥʦʩʪʽ. ʆʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ 

ʥʘʙʫʚʘʻ ʩʪʠʣʴ ʫʧʨʘʚʣʽʥʥʷ: ʚʽʜʢʨʠʪʽʩʪʴ, ʦʙ'ʻʢʪʠʚʥʽʩʪʴ ʪʘ ʧʽʜʪʨʠʤʢʘ ʟ ʙʦʢʫ 

ʢʝʨʽʚʥʠʢʘ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʥʘʣʘʰʪʦʚʘʥʽʩʪʴ ʫʩʴʦʛʦ ʢʦʣʝʢʪʠʚʫ 

ʧʽʜʧʨʠʻʤʩʪʚʘ.  

ʆʢʨʽʤ ʪʦʛʦ, ʪʝ, ʥʘʩʢʽʣʴʢʠ ʫʩʧʽʰʥʦ ʧʨʘʮʶʻ ʦʨʛʘʥʽʟʘʮʽʷ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʠʤ, 

ʥʘʩʢʽʣʴʢʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʢʝʨʽʚʥʠʢʠ ʧʽʜʭʦʜʷʪʴ ʜʦ ʩʧʦʜʽʚʘʥʴ ʧʨʘʮʽʚʥʠʢʽʚ. ʋ 

ʢʦʞʥʦʾ ʦʩʦʙʠ ʩʚʦʾ ʦʩʦʙʣʠʚʽ ʧʦʪʨʝʙʠ, ʪʝ, ʱʦ ʚʦʥʘ ʮʽʥʫʻ, ʪʘ ʱʦ ʾʾ ʤʦʪʠʚʫʻ. ɼʣʷ 

ʦʜʥʠʭ ʢʣʶʯʦʚʠʤʠ ʻ ʛʨʦʰʦʚʽ ʟʘʦʭʦʯʝʥʥʷ, ʪʦʜʽ ʷʢ ʽʥʰʽ ʙʽʣʴʰʝ ʮʽʥʫʶʪʴ ʚʠʟʥʘʥʥʷ, 

ʛʥʫʯʢʽʩʪʴ ʫ ʨʦʙʦʯʦʤʫ ʨʦʟʢʣʘʜʽ ʯʠ ʟʤʦʛʫ ʨʝʘʣʽʟʫʚʘʪʠ ʩʚʽʡ ʧʦʪʝʥʮʽʘʣ. ɿ ʦʛʣʷʜʫ ʥʘ 

ʮʝ, ʩʴʦʛʦʜʥʽʰʥʽ ʬʽʨʤʠ ʚʩʝ ʯʘʩʪʽʰʝ ʚʧʨʦʚʘʜʞʫʶʪʴ ʟʤʽʰʘʥʽ ʩʠʩʪʝʤʠ ʤʦʪʠʚʘʮʽʾ, 

ʷʢʽ ʙʝʨʫʪʴ ʜʦ ʫʚʘʛʠ ʩʧʝʮʠʬʽʢʫ ʨʽʟʥʠʭ ʛʨʫʧ ʧʝʨʩʦʥʘʣʫ [3]. 

ʅʝ ʤʝʥʰ ʟʥʘʯʫʱʦʶ ʩʢʣʘʜʦʚʦʶ ʻ ʡ ʢʦʨʧʦʨʘʪʠʚʥʘ ʢʫʣʴʪʫʨʘ. ʗʢʱʦ ʚ 

ʢʦʣʝʢʪʠʚʽ ʜʦʤʽʥʫʶʪʴ ʚʟʘʻʤʦʧʦʚʘʛʘ, ʧʽʜʪʨʠʤʢʘ ʪʘ ʜʦʚʽʨʘ, ʣʶʜʠ ʧʦʯʫʚʘʶʪʴʩʷ 

ʩʧʨʘʚʜʽ ʯʘʩʪʠʥʦʶ ʢʦʤʘʥʜʠ ʡ ʦʭʦʯʽʰʝ ʡ ʚʽʜʧʦʚʽʜʘʣʴʥʽʰʝ ʚʠʢʦʥʫʶʪʴ ʩʚʦʾ 
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ʟʘʚʜʘʥʥʷ. ʇʨʠʻʤʥʘ ʘʪʤʦʩʬʝʨʘ ʩʧʨʠʷʻ ʟʤʝʥʰʝʥʥʶ ʢʽʣʴʢʦʩʪʽ ʩʫʧʝʨʝʯʦʢ, 

ʧʣʠʥʥʦʩʪʽ ʢʘʜʨʽʚ ʪʘ ʧʨʦʬʝʩʽʡʥʦʛʦ ʚʠʩʥʘʞʝʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʪʠʚʘʮʽʷ ʧʨʘʮʽʚʥʠʢʽʚ ʚʠʩʪʫʧʘʻ ʢʣʶʯʦʚʠʤ ʝʣʝʤʝʥʪʦʤ ʫ 

ʧʨʦʮʝʩʽ ʟʙʽʣʴʰʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʙʫʜʴ-ʷʢʦʾ ʦʨʛʘʥʽʟʘʮʽʾ. ʗʢʱʦ 

ʚʜʘʻʪʴʩʷ ʟʙʘʣʘʥʩʫʚʘʪʠ ʬʽʥʘʥʩʦʚʽ ʪʘ ʥʝʬʽʥʘʥʩʦʚʽ ʟʘʦʭʦʯʝʥʥʷ, ʟʘʙʝʟʧʝʯʠʪʠ 

ʦʙ'ʻʢʪʠʚʥʝ ʩʪʘʚʣʝʥʥʷ ʜʦ ʢʦʤʘʥʜʠ, ʥʘʜʘʪʠ ʰʘʥʩʠ ʜʣʷ ʢʘʨ'ʻʨʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʡ 

ʧʽʜʪʨʠʤʫʚʘʪʠ ʩʧʨʠʷʪʣʠʚʫ ʧʩʠʭʦʣʦʛʽʯʥʫ ʘʪʤʦʩʬʝʨʫ, ʮʝ ʥʝʤʠʥʫʯʝ ʧʨʠʟʚʝʜʝ ʜʦ 

ʧʽʜʚʠʱʝʥʥʷ ʚʽʜʜʘʯʽ ʚʽʜ ʧʨʘʮʽ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʩʪʨʘʪʝʛʽʯʥʠʭ ʟʘʚʜʘʥʴ, ʧʦʩʪʘʚʣʝʥʠʭ 

ʧʝʨʝʜ ʩʫʙ'ʻʢʪʦʤ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ [4]. ɺʧʨʘʚʥʦ ʦʨʛʘʥʽʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ʤʦʪʠʚʘʮʽʾ 

ʥʝ ʣʠʰʝ ʧʦʢʨʘʱʫʻ ʚʠʨʦʙʥʠʯʽ ʧʦʢʘʟʥʠʢʠ, ʘʣʝ ʡ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʤʽʮʥʦʛʦ, 

ʜʨʫʞʥʦʛʦ ʪʘ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘ ʫʩʧʽʭ ʢʦʣʝʢʪʠʚʫ. 

ɺ ʢʦʥʪʝʢʩʪʽ ʪʦʛʦ, ʱʦ ʚʠʢʣʘʜʝʥʦ ʚʠʱʝ, ʚʠʥʠʢʘʻ ʥʠʪʘʥʥʷ: ʷʢ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʨʽʟʥʽ ʪʝʦʨʽʾ ʤʦʪʠʚʘʮʽʾ ʧʝʨʩʦʥʘʣʫ ʦʜʥʦʯʘʩʥʦ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ ? 

ɸʚʪʦʪʨʘʥʩʧʦʨʪʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ (ʜʘʣʽ ïɸʊʇ) ʻ ʩʧʝʮʠʬʽʯʥʠʤ ʚʠʨʦʙʥʠʯʠʤ 

ʩʝʨʝʜʦʚʠʱʝʤ, ʜʝ ʧʝʨʩʦʥʘʣ ʻ ʨʽʟʥʦʨʽʜʥʠʤ ʟʘ ʢʚʘʣʽʬʽʢʘʮʽʻʶ, ʭʘʨʘʢʪʝʨʦʤ ʧʨʘʮʽ ʪʘ 

ʤʦʪʠʚʘʮʽʡʥʠʤ ʧʨʦʬʽʣʝʤ (ʚʦʜʽʾ, ʤʝʭʘʥʽʢʠ, ʜʠʩʧʝʪʯʝʨʠ, ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʡ 

ʧʝʨʩʦʥʘʣ). ɿʘʩʪʦʩʫʚʘʥʥʷ ʻʜʠʥʦʾ ʪʝʦʨʽʾ ʤʦʪʠʚʘʮʽʾ ʻ ʥʝʜʦʩʪʘʪʥʽʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʚʩʴʦʛʦ ʢʦʣʝʢʪʠʚʫ. ʂʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ, ʦʩʥʦʚʥʽ ʘʩʧʝʢʪʠ 

ʷʢʦʛʦ ʚʠʢʣʘʜʝʥʽ ʥʠʞʯʝ, ʧʦʻʜʥʫʻ ʜʝʢʽʣʴʢʘ ʪʝʦʨʽʡ ʤʦʪʠʚʘʮʽʾ ʦʜʥʦʯʘʩʥʦ ʪʘ 

ʜʦʟʚʦʣʷʻ ʚʨʘʭʫʚʘʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʧʦʪʨʝʙʠ ʢʦʞʥʦʾ ʢʘʪʝʛʦʨʽʾ ʧʨʘʮʽʚʥʠʢʽʚ ʽ 

ʜʦʩʷʛʪʠ ʤʘʢʩʠʤʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʽʷʣʴʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ. 

1. ʊʝʦʨʽʷ ɸ. ʄʘʩʣʦʫ ʷʢ ʦʩʥʦʚʘ ʩʠʩʪʝʤʠ ʩʪʠʤʫʣʶʚʘʥʥʷ. ʅʘ ʧʝʨʰʦʤʫ 

ʝʪʘʧʽ ʢʝʨʽʚʥʠʮʪʚʦ ɸʊʇ ʤʘʻ ʟʘʙʝʟʧʝʯʠʪʠ ʟʘʜʦʚʦʣʝʥʥʷ ʙʘʟʦʚʠʭ ʧʦʪʨʝʙ ʧʝʨʩʦʥʘʣʫ: 

ʢʦʥʢʫʨʝʥʪʥʫ ʟʘʨʦʙʽʪʥʫ ʧʣʘʪʫ, ʙʝʟʧʝʯʥʽ ʫʤʦʚʠ ʧʨʘʮʽ (ʩʧʨʘʚʥʝ ʦʙʣʘʜʥʘʥʥʷ, 

ʟʘʩʦʙʠ ʟʘʭʠʩʪʫ), ʩʪʘʙʽʣʴʥʽʩʪʴ ʟʘʡʥʷʪʦʩʪʽ. ɼʣʷ ʚʦʜʽʾʚ ʮʝ ʦʟʥʘʯʘʻ ʪʝʭʥʽʯʥʦ 

ʩʧʨʘʚʥʠʡ ʘʚʪʦʧʘʨʢ ʽ ʜʦʪʨʠʤʘʥʥʷ ʨʝʞʠʤʫ ʧʨʘʮʽ ʪʘ ʚʽʜʧʦʯʠʥʢʫ. ɼʘʣʽ ʥʝʦʙʭʽʜʥʦ 

ʟʘʜʦʚʦʣʴʥʠʪʠ ʩʦʮʽʘʣʴʥʽ ʧʦʪʨʝʙʠ ï ʩʪʚʦʨʠʪʠ ʩʧʨʠʷʪʣʠʚʠʡ ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʢʣʽʤʘʪ, 

ʢʦʨʧʦʨʘʪʠʚʥʫ ʢʫʣʴʪʫʨʫ, ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʩʧʽʣʢʫʚʘʥʥʷ. ʅʘʨʝʰʪʽ, ʯʝʨʝʟ ʩʠʩʪʝʤʠ 

ʢʘʨ'ʻʨʥʦʛʦ ʟʨʦʩʪʘʥʥʷ, ʥʘʚʯʘʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʟʘʜʦʚʦʣʴʥʷʶʪʴʩʷ 
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ʧʦʪʨʝʙʠ ʫ ʧʦʚʘʟʽ ʪʘ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ. 

2. ʊʝʦʨʽʷ ɻʝʨʮʙʝʨʛʘ ʷʢ ʦʩʥʦʚʘ ʜʣʷ ʫʩʫʥʝʥʥʷ ʥʝʟʘʜʦʚʦʣʝʥʦʩʪʽ ʪʘ 

ʩʪʚʦʨʝʥʥʷ ʤʦʪʠʚʘʮʽʾ. ʅʘ ɸʊʇ ʧʽʜ ʛʽʛʽʻʥʽʯʥʽʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʩʣʽʜ ʨʦʟʫʤʽʪʠ: 

ʨʽʚʝʥʴ ʦʧʣʘʪʠ ʧʨʘʮʽ, ʫʤʦʚʠ ʥʘ ʤʘʨʰʨʫʪʽ, ʩʪʦʩʫʥʢʠ ʟ ʜʠʩʧʝʪʯʝʨʘʤʠ ʪʘ 

ʤʝʭʘʥʽʢʘʤʠ, ʷʢʽʩʪʴ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ. ɰʭ ʧʽʜʪʨʠʤʘʥʥʷ ʥʘ 

ʥʘʣʝʞʥʦʤʫ ʨʽʚʥʽ ʫʩʫʚʘʻ ʥʝʟʘʜʦʚʦʣʝʥʽʩʪʴ, ʘʣʝ ʥʝ ʧʽʜʚʠʱʫʻ ʤʦʪʠʚʘʮʽʶ 

ʘʚʪʦʤʘʪʠʯʥʦ. ɼʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʽ ʪʘʢʽ ʤʦʪʠʚʘʪʦʨʠ: ʧʫʙʣʽʯʥʝ ʚʠʟʥʘʥʥʷ ʢʨʘʱʠʭ 

ʚʦʜʽʾʚ (ʥʘʛʦʨʦʜʞʝʥʥʷ ʟʘ ʙʝʟʘʚʘʨʽʡʥʫ ʾʟʜʫ, ʧʨʦʙʽʛ), ʥʘʜʘʥʥʷ ʚʽʜʧʦʚʽʜʘʣʴʥʽʰʠʭ 

ʤʘʨʰʨʫʪʽʚ, ʟʘʣʫʯʝʥʥʷ ʜʦʩʚʽʜʯʝʥʠʭ ʚʦʜʽʾʚ ʜʦ ʥʘʩʪʘʚʥʠʮʪʚʘ ʤʦʣʦʜʠʭ ʢʦʣʝʛ, 

ʫʯʘʩʪʴ ʫ ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʴ ʱʦʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʝʚʝʟʝʥʴ. 

3. ʊʝʦʨʽʷ ʄʘʢ ʂʣʝʣʣʘʥʜʘ ʷʢ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ ʧʽʜʭʽʜ. ɺʨʘʭʦʚʫʶʯʠ, 

ʱʦ ʧʝʨʩʦʥʘʣ ɸʊʇ ʤʘʻ ʨʽʟʥʽ ʧʨʦʚʽʜʥʽ ʧʦʪʨʝʙʠ, ʤʝʥʝʜʞʝʨ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʪʝʦʨʽʶ ʄʘʢ ʂʣʝʣʣʘʥʜʘ ʜʣʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʤʦʪʠʚʘʮʽʾ. ɺʦʜʽʾʚ ʟ ʚʠʨʘʞʝʥʦʶ 

ʧʦʪʨʝʙʦʶ ʫ ʜʦʩʷʛʥʝʥʥʽ ʩʣʽʜ ʟʘʦʭʦʯʫʚʘʪʠ ʯʝʨʝʟ ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʢʣʘʜʥʠʭ, ʘʣʝ 

ʜʦʩʷʞʥʠʭ ʮʽʣʝʡ (ʧʦʢʘʟʥʠʢʠ ʝʢʦʥʦʤʽʾ ʧʘʣʠʚʘ, ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʨʝʡʩʽʚ) ʽ ʥʘʜʘʚʘʪʠ 

ʨʝʛʫʣʷʨʥʠʡ ʟʚʦʨʦʪʥʠʡ ʟʚ'ʷʟʦʢ. ʄʝʭʘʥʽʢʽʚ ʽ ʤʘʡʩʪʨʽʚ ʟ ʧʦʪʨʝʙʦʶ ʫ ʚʣʘʜʽ ʤʦʞʥʘ 

ʤʦʪʠʚʫʚʘʪʠ ʜʝʣʝʛʫʚʘʥʥʷʤ ʧʦʚʥʦʚʘʞʝʥʴ ʪʘ ʧʽʜʚʠʱʝʥʥʷʤ ʜʦ ʢʝʨʽʚʥʠʢʘ ʙʨʠʛʘʜʠ. 

ɼʠʩʧʝʪʯʝʨʽʚ ʽ ʘʜʤʽʥʽʩʪʨʘʪʦʨʽʚ ʟ ʧʦʪʨʝʙʦʶ ʫ ʧʨʠʥʘʣʝʞʥʦʩʪʽ ï ʯʝʨʝʟ ʢʦʤʘʥʜʥʫ 

ʨʦʙʦʪʫ, ʢʦʨʧʦʨʘʪʠʚʥʽ ʟʘʭʦʜʠ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʩʪʘʙʽʣʴʥʠʭ ʨʦʙʦʯʠʭ ʛʨʫʧ. 

4. ʊʝʦʨʽʷ ʦʯʽʢʫʚʘʥʥʷ ɺʨʫʤʘ ʷʢ ʟʚ'ʷʟʦʢ ʤʽʞ ʟʫʩʠʣʣʷʤʠ ʽ ʨʝʟʫʣʴʪʘʪʘʤʠ. 

ɼʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʤʦʪʠʚʘʮʽʾ ʚʘʞʣʠʚʦ, ʱʦʙ ʢʦʞʝʥ ʧʨʘʮʽʚʥʠʢ ɸʊʇ ʯʽʪʢʦ ʨʦʟʫʤʽʚ 

ʪʘʢʝ. ʁʦʛʦ ʟʫʩʠʣʣʷ ʧʨʠʟʚʝʜʫʪʴ ʜʦ ʢʦʥʢʨʝʪʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʘ ʨʝʟʫʣʴʪʘʪʠ ï ʜʦ 

ʦʯʽʢʫʚʘʥʦʾ ʚʠʥʘʛʦʨʦʜʠ. ɼʣʷ ʮʴʦʛʦ ʩʠʩʪʝʤʘ ʧʨʝʤʽʶʚʘʥʥʷ ʤʘʻ ʙʫʪʠ ʧʨʦʟʦʨʦʶ ʽ 

ʟʨʦʟʫʤʽʣʦʶ. ʅʘʧʨʠʢʣʘʜ, ʧʝʨʝʚʠʢʦʥʘʥʥʷ ʧʣʘʥʫ ʧʝʨʝʚʝʟʝʥʴ ʥʘ 10% ʚʽʜʧʦʚʽʜʘʻ 

ʧʨʝʤʽʾ ʫ ʨʦʟʤʽʨʽ ʤʽʩʷʯʥʦʛʦ ʦʢʣʘʜʫ. ɺʘʞʣʠʚʦ ʪʘʢʦʞ, ʱʦʙ ʦʙʽʮʷʥʽ ʚʠʥʘʛʦʨʦʜʠ 

ʙʫʣʠ ʮʽʥʥʠʤʠ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʘʮʽʚʥʠʢʘ, ʱʦ ʟʥʦʚʫ ʧʦʚ'ʷʟʫʻ ʪʝʦʨʽʶ 

ʦʯʽʢʫʚʘʥʥʷ ʟ ʧʽʜʭʦʜʘʤʠ ʄʘʩʣʦʫ ʽ ʄʘʢ ʂʣʝʣʣʘʥʜʘ. 

5. ʊʝʦʨʽʷ ʩʧʨʘʚʝʜʣʠʚʦʩʪʽ ɸʜʘʤʩʘ, ʘ ʩʘʤʝ: ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʽʚʥʦʛʦ 

ʩʪʘʚʣʝʥʥʷ ʅʘ ɸʊʇ, ʜʝ ʨʽʟʥʽ ʢʘʪʝʛʦʨʽʾ ʧʝʨʩʦʥʘʣʫ ʧʦʩʪʽʡʥʦ ʚʟʘʻʤʦʜʽʶʪʴ, 

ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʧʨʠʥʮʠʧʫ ʩʧʨʘʚʝʜʣʠʚʦʩʪʽ 
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ʚʠʥʘʛʦʨʦʜʞʝʥʥʷ. ʗʢʱʦ ʚʦʜʽʡ ʚʚʘʞʘʻ, ʱʦ ʦʪʨʠʤʫʻ ʤʝʥʰʝ ʥʽʞ ʢʦʣʝʛʘ ʟʘ 

ʦʜʥʘʢʦʚʫ ʨʦʙʦʪʫ, ʡʦʛʦ ʤʦʪʠʚʘʮʽʷ ʨʽʟʢʦ ʟʥʠʞʫʻʪʴʩʷ, ʥʘʚʽʪʴ ʷʢʱʦ ʘʙʩʦʣʶʪʥʠʡ 

ʨʦʟʤʽʨ ʦʧʣʘʪʠ ʻ ʦʙ'ʻʢʪʠʚʥʦ ʜʦʩʪʘʪʥʽʤ. ʂʝʨʽʚʥʠʮʪʚʦ ʧʦʚʠʥʥʝ ʨʝʛʫʣʷʨʥʦ 

ʧʝʨʝʛʣʷʜʘʪʠ ʩʠʩʪʝʤʫ ʦʧʣʘʪʠ ʧʨʘʮʽ, ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʧʨʦʟʦʨʽʩʪʴ ʢʨʠʪʝʨʽʾʚ 

ʧʨʝʤʽʶʚʘʥʥʷ ʪʘ ʚʨʘʭʦʚʫʚʘʪʠ ʩʫʙ'ʻʢʪʠʚʥʝ ʩʧʨʠʡʥʷʪʪʷ ʩʧʨʘʚʝʜʣʠʚʦʩʪʽ ʢʦʞʥʠʤ 

ʯʣʝʥʦʤ ʢʦʣʝʢʪʠʚʫ. 

6. ʊʝʦʨʽʷ ʇʦʨʪʝʨʘ-ʃʦʫʣʝʨʘ ʷʢ ʽʥʪʝʛʨʦʚʘʥʠʡ ʧʽʜʭʽʜ. ʊʝʦʨʽʷ 

ʇʦʨʪʝʨʘ-ʃʦʫʣʝʨʘ ʜʦʟʚʦʣʷʻ ʦʙ'ʻʜʥʘʪʠ ʚʩʽ ʚʠʱʝʟʘʟʥʘʯʝʥʽ ʧʽʜʭʦʜʠ ʚ ʻʜʠʥʫ 

ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ ʤʦʪʠʚʘʮʽʻʶ ʥʘ ɸʊʇ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʥʝʾ, ʝʬʝʢʪʠʚʥʝ 

ʫʧʨʘʚʣʽʥʥʷ ʤʦʪʠʚʘʮʽʻʶ ʧʝʨʝʜʙʘʯʘʻ ʦʜʥʦʯʘʩʥʝ ʚʨʘʭʫʚʘʥʥʷ: ʮʽʥʥʦʩʪʽ ʚʠʥʘʛʦʨʦʜʠ 

ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʘʮʽʚʥʠʢʘ (ʟʘ ʘʥʘʣʦʛʽʻʶ ʟ ʧʽʜʭʦʜʘʤʠ ʄʘʩʣʦʫ ʽ 

ʄʘʢ ʂʣʝʣʣʘʥʜʘ); ʦʯʽʢʫʚʘʥʥʷ ʱʦʜʦ ʟʚ'ʷʟʢʫ ʤʽʞ ʟʫʩʠʣʣʷʤʠ ʽ ʨʝʟʫʣʴʪʘʪʘʤʠ 

(ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʝʦʨʽʾ ʦʯʽʢʫʚʘʥʥʷ); ʩʧʨʘʚʝʜʣʠʚʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʚʠʥʘʛʦʨʦʜ (ʟʛʽʜʥʦ ʟ 

ʪʝʦʨʽʻʶ ɸʜʘʤʩʘ); ʘ ʪʘʢʦʞ ʚʥʫʪʨʽʰʥʽʭ ʯʠʥʥʠʢʽʚ ï ʟʜʽʙʥʦʩʪʝʡ ʽ ʨʦʟʫʤʽʥʥʷ ʩʚʦʻʾ 

ʨʦʣʽ. 

7. ʇʨʘʢʪʠʯʥʘ ʨʝʘʣʽʟʘʮʽʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʥʘ ɸʊʇ. ʅʘ ʧʨʘʢʪʠʮʽ 

ʢʦʤʧʣʝʢʩʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʦʨʽʡ ʤʦʪʠʚʘʮʽʾ ʥʘ ɸʊʇ ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʦ ʯʝʨʝʟ 

ʪʘʢʽ ʟʘʭʦʜʠ: ʨʦʟʨʦʙʢʘ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʩʪʠʤʫʣʶʚʘʥʥʷ 

[5], ʱʦ ʟʘʜʦʚʦʣʴʥʷʻ ʙʘʟʦʚʽ ʧʦʪʨʝʙʠ ʽ ʩʪʠʤʫʣʶʻ ʜʦʩʷʛʥʝʥʥʷ; ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʧʨʦʛʨʘʤ ʥʝʤʘʪʝʨʽʘʣʴʥʦʛʦ ʟʘʦʭʦʯʝʥʥʷ (ʜʦʰʢʘ ʧʦʰʘʥʠ, ʟʚʘʥʥʷ çʂʨʘʱʠʡ ʚʦʜʽʡ 

ʤʽʩʷʮʷè, ʛʨʘʤʦʪʠ); ʦʨʛʘʥʽʟʘʮʽʷ ʨʝʛʫʣʷʨʥʦʛʦ ʥʘʚʯʘʥʥʷ ʽ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ 

ʷʢ ʬʦʨʤʠ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙʠ ʫ ʟʨʦʩʪʘʥʥʽ; ʟʘʣʫʯʝʥʥʷ ʧʝʨʩʦʥʘʣʫ ʜʦ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ ʱʦʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʦʪʠ ʧʽʜʧʨʠʻʤʩʪʚʘ; ʨʝʛʫʣʷʨʥʝ ʧʨʦʚʝʜʝʥʥʷ ʦʧʠʪʫʚʘʥʴ 

ʟʘʜʦʚʦʣʝʥʦʩʪʽ ʧʝʨʩʦʥʘʣʫ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʽ ʫʩʫʥʝʥʥʷ ʜʝʤʦʪʠʚʫʶʯʠʭ ʬʘʢʪʦʨʽʚ; 

ʧʨʦʟʦʨʘ ʽ ʟʨʦʟʫʤʽʣʘ ʩʠʩʪʝʤʘ ʦʮʽʥʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʘʮʽ ʷʢ ʦʩʥʦʚʘ ʜʣʷ 

ʩʧʨʘʚʝʜʣʠʚʦʛʦ ʧʨʝʤʽʶʚʘʥʥʷ.  

ʆʪʞʝ, ʞʦʜʥʘ ʪʝʦʨʽʷ ʤʦʪʠʚʘʮʽʾ ʥʝ ʻ ʫʥʽʚʝʨʩʘʣʴʥʦʶ ʽ ʩʘʤʦʜʦʩʪʘʪʥʴʦʶ. 

ʃʠʰʝ ʩʠʩʪʝʤʥʝ ʧʦʻʜʥʘʥʥʷ ʟʤʽʩʪʦʚʥʠʭ ʪʘ ʧʨʦʮʝʩʫʘʣʴʥʠʭ ʪʝʦʨʽʡ, ʘʜʘʧʪʦʚʘʥʝ ʜʦ 

ʩʧʝʮʠʬʽʢʠ ʢʦʥʢʨʝʪʥʦʛʦ ɸʊʇ ʽ ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʦʞʥʦʾ ʢʘʪʝʛʦʨʽʾ ʧʝʨʩʦʥʘʣʫ, 

ʜʦʟʚʦʣʷʻ ʬʦʨʤʫʚʘʪʠ ʩʪʽʡʢʫ ʚʥʫʪʨʽʰʥʶ ʤʦʪʠʚʘʮʽʶ, ʧʽʜʚʠʱʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 
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ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʟʥʠʞʫʚʘʪʠ ʧʣʠʥʥʽʩʪʴ ʢʘʜʨʽʚ. 
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ɺʀʂʆʈʀʉʊɸʅʅʗ ʉʊɸʊʀʉʊʀʏʅʀʍ ʄɽʊʆɼɯɺ ʇʈʀ ɺʀʄɯʈʖɺɸʅʅɯ 

ʎʋʂʈʋ ɺ ʂʈʆɺɯ ʋ ʃʖɼʀʅʀ 

 

ʂʦʥʠʢ ʆʢʩʘʥʘ ɺʽʢʪʦʨʽʚʥʘ 

ʄʘʛʽʩʪʨ çʌʽʥʘʥʩʠè 

ʄʘʛʽʩʪʨ çʇʨʠʢʣʘʜʥʘ ʩʪʘʪʠʩʪʠʢʘè 

ɸʩʧʽʨʘʥʪʫʨʘ 

ɼʦʥʝʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʘʩʠʣʷ ʉʪʫʩʘ 

ʤ. ɺʽʥʥʠʮʷ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. 

ɺʠʤ̔ʨʶʚʘʥʥʷ ʨ̔ʚʥʷ ʮʫʢʨʫ ʚ ʢʨʦʚ ̔  ̒ʚʘʞʣʠʚʠʤ ʥ̔ʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʢʦʥʪʨʦʣʶ 

ʟʜʦʨʦʚ'ʷ ʪʘ ʜʘ̔ʛʥʦʩʪʠʢʠ ʟʘʭʚʦʨʶʚʘʥʴ, ʪʘʢʠʭ ʷʢ ʮʫʢʨʦʚʠʡ ʜʘ̔ʙʝʪ. ʎʫʢʦʨ, ʘʙʦ 

ʛʣʶʢʦʟʘ,  ̒ ʦʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʝʥʝʨʛʽʾ ʜʣʷ ʢʣʪ̔ʠʥ ʦʨʛʘʥʟ̔ʤʫ, ʦʜʥʘʢ ʡʦʛʦ 

ʧ̔ʜʚʠʱʝʥʠʡ ʘʙʦ ʟʥʠʞʝʥʠʡ ʨʚ̔ʝʥʴ ʤʦʞʝ ʙʫʪʠ ʥʝʙʝʟʧʝʯʥʠʤ ʜʣʷ ʟʜʦʨʦʚ'ʷ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʛʣʶʢʦʤʝʪʨʚ̔, ʣʘʙʦʨʘʪʦʨʥʠʭ ʘʥʘʣʟ̔̔ʚ ʪʘ ʙʝʟʧʝʨʝʨʚʥʦʛʦ 

ʤʦʥ̔ʪʦʨʠʥʛʫ ʨ̔ʚʥʷ ʛʣʶʢʦʟʠ ʜʦʟʚʦʣʷ ̒ʧʘʮ̔̒ʥʪʘʤ ʦʪʨʠʤʫʚʘʪʠ ʥʝʦʙʭʜ̔ʥ̔ ʜʘʥ̔ ʜʣʷ 

ʫʧʨʘʚʣʥ̔ʥʷ ʩʚʦʾʤ ʩʪʘʥʦʤ. 

ʄʝʪʘ ʨʦʙʦʪʠ. 

ʄʝʪʦʶ ʜʘʥʦʛʦ ʜʦʩʣʜ̔ʞʝʥʥʷ :̒ 

- ɺʠʟʥʘʯʠʪʠ ʟʥʘʯʝʥʥʷ ʨʚ̔ʥʷ ʛʣʶʢʦʟʠ ʚ ʢʨʦʚ ̔ʫ ʟʜʦʨʦʚʠʭ ʦʩʙ̔ ʪʘ ʫ 

ʧʘʮ̔̒ʥʪ̔ʚ ʟ̔ ʮʫʢʨʦʚʠʤ ʜʘ̔ʙʝʪʦʤ. 

- ɺʠʚʯʠʪʠ ʚʧʣʠʚ ʨʟ̔ʥʠʭ ʬʘʢʪʦʨʚ̔ (ʭʘʨʯʫʚʘʥʥʷ, ʬʟ̔ʠʯʥ ̔ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʩʪʨʝʩ) ʥʘ ʨʚ̔ʝʥʴ ʛʣʶʢʦʟʠ ʚ ʢʨʦʚ.̔ 

- ʆʮ̔ʥʠʪʠ ʝʬʝʢʪʠʚʥʩ̔ʪʴ ʨ̔ʟʥʠʭ ʤʝʪʦʜʚ̔ ʚʠʤ̔ʨʶʚʘʥʥʷ ʨ̔ʚʥʷ ʛʣʶʢʦʟʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɺʠʤʽʨʶʚʘʥʥʷ ʨʽʚʥʷ ʮʫʢʨʫ (ʛʣʶʢʦʟʠ) ʚ ʢʨʦʚʽ ʻ ʚʘʞʣʠʚʦʶ ʧʨʦʮʝʜʫʨʦʶ ʜʣʷ 

ʢʦʥʪʨʦʣʶ ʩʪʘʥʫ ʟʜʦʨʦʚ'ʷ, ʦʩʦʙʣʠʚʦ ʜʣʷ ʣʶʜʝʡ ʟ ʜʽʘʙʝʪʦʤ ʘʙʦ ʟ ʧʽʜʚʠʱʝʥʠʤ 

ʨʠʟʠʢʦʤ ʡʦʛʦ ʨʦʟʚʠʪʢʫ. 

ɻʣʶʢʦʟʘ ï ʮʝ ʦʩʥʦʚʥʝ ʜʞʝʨʝʣʦ ʝʥʝʨʛʽʾ ʜʣʷ ʦʨʛʘʥʽʟʤʫ. ɺʦʥʘ ʧʦʪʨʘʧʣʷʻ ʚ 

ʢʨʦʚ ʟʽ ʟ'ʾʜʝʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʦʩʦʙʣʠʚʦ ʟ ʚʫʛʣʝʚʦʜʽʚ. 
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ʏʦʤʫ ʚʘʞʣʠʚʦ ʚʠʤʽʨʶʚʘʪʠ ʨʽʚʝʥʴ ʛʣʶʢʦʟʠ? 

1. ɼʽʘʙʝʪ: ʂʦʥʪʨʦʣʴ ʨʽʚʥʷ ʛʣʶʢʦʟʠ ʜʦʧʦʤʘʛʘʻ ʫʧʨʘʚʣʷʪʠ ʮʠʤ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤ. 

2. ʇʨʦʬʽʣʘʢʪʠʢʘ: ɺʠʤʽʨʶʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʧʦʨʫʰʝʥʥʷ ʦʙʤʽʥʫ 

ʨʝʯʦʚʠʥ, ʪʘʢʽ ʷʢ ʧʨʝʜʽʘʙʝʪ. 

3. ɿʘʛʘʣʴʥʘ ʦʮʽʥʢʘ ʟʜʦʨʦʚ'ʷ: ɺʩʪʘʥʦʚʣʝʥʥʷ ʨʽʚʥʷ ʛʣʶʢʦʟʠ ʤʦʞʝ ʙʫʪʠ 

ʧʦʢʘʟʥʠʢʦʤ ʟʘʛʘʣʴʥʦʛʦ ʩʪʘʥʫ ʟʜʦʨʦʚ'ʷ. 

ʗʢ ʧʨʦʚʦʜʠʪʴʩʷ ʚʠʤʽʨʶʚʘʥʥʷ? 

- ɸʥʘʣʽʟ ʢʨʦʚʽ: ʄʦʞʝ ʚʠʢʦʥʫʚʘʪʠʩʴ ʚ ʣʘʙʦʨʘʪʦʨʽʾ (ʚʝʥʦʟʥʘ ʢʨʦʚ) 

ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʚʠʜʢʠʭ ʪʝʩʪʽʚ (ʢʘʧʽʣʷʨʥʘ ʢʨʦʚ). 

- ɻʣʶʢʦʤʝʪʨʠ: ʇʦʨʪʘʪʠʚʥʽ ʧʨʠʩʪʨʦʾ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʩʘʤʦʩʪʽʡʥʦ 

ʚʠʤʽʨʶʚʘʪʠ ʨʽʚʝʥʴ ʛʣʶʢʦʟʠ ʚ ʜʦʤʘʰʥʽʭ ʫʤʦʚʘʭ. 

- ʇʦʩʪʽʡʥʽ ʤʦʥʽʪʦʨʠ ʛʣʶʢʦʟʠ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʷʢʽ 

ʜʦʟʚʦʣʷʶʪʴ ʚʽʜʩʪʝʞʫʚʘʪʠ ʨʽʚʝʥʴ ʮʫʢʨʫ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, [1]. 

 

ʅʦʨʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ 

1. ʅʘʪʱʝʩʝʨʮʝ: 

ʅʦʨʤʘʣʴʥʠʡ ʨʽʚʝʥʴ: 3.9 ï 5.5 ʤʤʦʣʴ/ʣ  

ʇʦʨʫʰʝʥʥʷ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʜʦ ʛʣʶʢʦʟʠ: 5.6 ï 6.9 ʤʤʦʣʴ/ʣ  

ɼʽʘʙʝʪ: Ó 7.0 ʤʤʦʣʴ/ʣ  

2. ʇʽʩʣʷ ʾʞʽ (ʯʝʨʝʟ 2 ʛʦʜʠʥʠ): 

ʅʦʨʤʘʣʴʥʠʡ ʨʽʚʝʥʴ: < 7.8 ʤʤʦʣʴ/ʣ  

ɼʽʘʙʝʪ: Ó 11.1 ʤʤʦʣʴ/ʣ  

3. ɻʣʽʢʦʟʠʣʴʦʚʘʥʠʡ ʛʝʤʦʛʣʦʙʽʥ (HbA1c): 

ʅʦʨʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ: < 5.7%  

ʇʦʨʫʰʝʥʥʷ ʪʦʣʝʨʘʥʪʥʦʩʪʽ: 5.7% ï 6.4%  

ɼʽʘʙʝʪ: Ó 6.5% 

ʅʘ ʨʠʩʫʥʢʫ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʪʘʪʠʩʪʠʯʥʘ ʤʝʪʦʜʦʣʦʛʽʷ ʚʠʤʽʨʶʚʘʥʥʷ ʮʫʢʨʫ ʚ 

ʢʨʦʚʽ ʣʶʜʠʥʠ. 
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ʈʠʩ. 1. ʉʪʘʪʠʩʪʠʯʥʘ ʤʝʪʦʜʦʣʦʛʽʷ ʚʠʤʽʨʶʚʘʥʥʷ ʮʫʢʨʫ ʚ ʢʨʦʚʽ ʣʶʜʠʥʠ 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʠʩʫʥʦʢ 1 ʧʦʢʘʟʫʻ ʥʘʤ, ʱʦ ʤʘʡʞʝ ʚʩʽ ʧʦʢʘʟʥʠʢʠ 

ʚʠʤʽʨʶʚʘʥʥʷ ʮʫʢʨʫ ʚ ʢʨʦʚʽ ʣʶʜʠʥʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʦʨʤʽ. ʇʦʢʘʟʥʠʢʠ ʮʫʢʨʫ ʚ 

ʢʨʦʚʽ ʣʶʜʠʥʠ ʚ ʯʘʩʠ ʧʽʩʣʷ ʧʨʠʡʦʤʫ ʾʞʽ ʻ ʟʙʽʣʴʰʝʥʠʤʠ, ʘʣʝ ʚ ʧʨʦʜʦʚʞ ʜʥʷ ʮʷ 

ʪʝʥʜʝʥʮʽʷ ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ, [2]. 

ɿʚʽʜʩʠ, ʨʝʛʫʣʷʨʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʛʣʶʢʦʟʠ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʚ ʧʨʦʬʽʣʘʢʪʠʮʽ 

ʫʩʢʣʘʜʥʝʥʴ ʽ ʧʽʜʪʨʠʤʮʽ ʜʦʙʨʦʛʦ ʩʘʤʦʧʦʯʫʪʪʷ. ʗʢʱʦ ʫ ʚʘʩ ʚʠʥʠʢʘʶʪʴ ʩʫʤʥʽʚʠ ʯʠ 

ʧʨʦʙʣʝʤʠ, ʟʚʝʨʥʽʪʴʩʷ ʜʦ ʣʽʢʘʨʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʧʦʨʘʜʠ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʡ. 

ʑʦ ʚʧʣʠʥʝ ʥʘ ʨʝʟʫʣʴʪʘʪʠ? 

ʍʘʨʯʫʚʘʥʥʷ: ɺʫʛʣʝʚʦʜʠ, ʩʪʨʝʩ, ʬʽʟʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʤʦʞʫʪʴ 

ʧʽʜʚʠʱʫʚʘʪʠ/ʟʥʠʞʫʚʘʪʠ ʨʽʚʝʥʴ ʛʣʶʢʦʟʠ. 

ʃʽʢʠ: ɼʝʷʢʽ ʤʝʜʠʢʘʤʝʥʪʠ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʨʽʚʝʥʴ ʛʣʶʢʦʟʠ. 

ɿʘʭʚʦʨʶʚʘʥʥʷ: ɯʥʬʝʢʮʽʾ ʯʠ ʜʝʷʢʽ ʭʨʦʥʽʯʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʤʦʞʫʪʴ 

ʟʤʽʥʶʚʘʪʠ ʧʦʢʘʟʥʠʢʠ. 

 

ʏʘʩ 

ʚʠʤʽʨʶʚʘʥ

ʥ ̫

ʇʦʢʘʟʥʠʢ 

ʤʤʦʣʴ/ʣ   

9.00 4,7 

10.00 4,8 

11.00 5,1 

12.00 6,5 

13.00 7,9 

14.00 8,1 

15.00 6,3 

16.00 6,5 

17.00 5,8 

18.00 5,8 

19.00 6,7 

20.00 5,5 

21.00 5,7 

22.00 5,9 

23.00 5,2 

24.00 4,5 

4) ʄʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ, ʊʝʤʧ ʧʨʠʨʦʩʪʫ 

8,1/4,7*100-100 = 72% >50% 

 5) ʂʦʝʬʽʮʽʻʥʪ ʚʘʨʽʘʮʽʾ= ʩʝʨʝʜʥʻ ʢʚʘʜʨʘʪʠʯʥʝ 

ʚʽʜʭʠʣʝʥʥʷ/ʩʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ=0,97/6,2=0,16=16%<33% 

 

2) ʉʝʨʝʜʥʽʡ ʪʝʤʧ ʧʨʠʨʦʩʪʫ=((4,8-4,7)+(5,1-

4,8)+(6,5-5,1)+(7,9-6,5)+(8,1-7,9)+(6,3-8,1)+(6,5-

6,3)+(5,8-6,5)+(5,8-5,8)+(6,7-5,8)+(5,5-6,7)+(5,7-

5,5)+(5,9-5,7)+(5,2-5,9)+(4,5-5,2))/6,2=-0,03=-

3%<50% 

1) ʅʘʪʱʝʩʝʨʮʝ,(3.9 ï 5.5) 

ɺʽʜʧʦʚʽʜʘʻ ʥʦʨʤʽ:1,2,5,6,7 ʅʝ ʚʽʜʧʦʚʽʜʘʻ ʥʦʨʤʽ: 3,4 

3) ʄʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ, (< 7.8) 

 

6) ʄʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ,(3.9 ï 5.5) 
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ʈʝʢʦʤʝʥʜʘʮʽʾ. 

ʈʝʛʫʣʷʨʥʽ ʧʝʨʝʚʽʨʢʠ: ɼʣʷ ʣʶʜʝʡ ʟ ʨʠʟʠʢʦʤ ʨʦʟʚʠʪʢʫ ʜʽʘʙʝʪʫ ʘʙʦ ʚʞʝ ʟ 

ʜʽʘʛʥʦʟʦʤ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʨʝʛʫʣʷʨʥʦ ʧʝʨʝʚʽʨʷʪʠ ʨʽʚʝʥʴ ʛʣʶʢʦʟʠ ʚ ʢʨʦʚʽ. 

ʂʦʥʩʫʣʴʪʘʮʽʾ ʟ ʣʽʢʘʨʝʤ: ʗʢʱʦ ʧʦʢʘʟʥʠʢʠ ʚʠʭʦʜʷʪʴ ʟʘ ʤʝʞʽ ʥʦʨʤʠ, ʩʣʽʜ 

ʟʚʝʨʥʫʪʠʩʷ ʜʦ ʣʽʢʘʨʷ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʪʘ ʢʦʥʩʫʣʴʪʘʮʽʡ. 

ɺʠʩʥʦʚʢʠ. 

ʆʪʨʠʤʘʥ ̔ʜʘʥ̔ ʧ̔ʜʪʚʝʨʜʞʫʶʪʴ ʚʘʞʣʠʚʩ̔ʪʴ ʨʝʛʫʣʷʨʥʦʛʦ ʢʦʥʪʨʦʣʶ ʨʚ̔ʥʷ 

ʛʣʶʢʦʟʠ ʚ ʢʨʦʚ,̔ ʦʩʦʙʣʠʚʦ ʜʣʷ ʦʩʙ̔ ʟ ʨʠʟʠʢʦʤ ʨʦʟʚʠʪʢʫ ʮʫʢʨʦʚʦʛʦ ʜʘ̔ʙʝʪʫ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʟ̔ʥʠʭ ʤʝʪʦʜʚ̔ ʚʠʤ̔ʨʶʚʘʥʥʷ ʜʦʟʚʦʣʷ ̒ʜʘʪʠ ʙʣ̔ʴʰ ʪʦʯʥʫ ʦʮʥ̔ʢʫ 

ʩʪʘʥʫ ʧʘʮʽʥ̒ʪ̔ʚ ʪʘ ʘʜʘʧʪʫʚʘʪʠ ʣʢ̔ʫʚʘʥʥʷ ʚ̔ʜʧʦʚʜ̔ʥʦ ʜʦ ʟʤʥ̔ ʫ ʨ̔ʚʥ̔ ʛʣʶʢʦʟʠ. 

ʂʦʥʪʨʦʣʴ ʜʽʪ̒ʠ, ʘʢʪʠʚʥʠʡ ʩʧʦʩʙ̔ ʞʠʪʪʷ ʪʘ ʫʧʨʘʚʣʥ̔ʥʷ ʩʪʨʝʩʦʤ ʤʦʞʫʪʴ 

ʩʣʫʛʫʚʘʪʠ ʚʘʞʣʠʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʫ ʜʦʛʣʷʜ ̔ ʟʘ ʟʜʦʨʦʚ'ʷʤ ʧʘʮʽʥ̒ʪ̔ʚ ʟ 

ʮʫʢʨʦʚʠʤ ʜ̔ʘʙʝʪʦʤ. ʈʝʟʫʣʴʪʘʪʠ ʜʘʥʦʛʦ ʜʦʩʣʜ̔ʞʝʥʥʷ ʧ̔ʜʢʨʝʩʣʶʶʪʴ ʚʘʞʣʠʚʩ̔ʪʴ 

ʧʝʨʩʦʥʘʣʟ̔ʦʚʘʥʦʛʦ ʧ̔ʜʭʦʜʫ ʜʦ ʤʦʥʪ̔ʦʨʠʥʛʫ ʛʣʶʢʦʟʠ ʪʘ ʧʦʪʨʝʙʠ ʚ ʧʦʜʘʣʴʰʠʭ 

ʜʦʩʣʜ̔ʞʝʥʥʷʭ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʤʝʪʦʜʚ̔ ʢʦʥʪʨʦʣʶ ʪʘ ʣʢ̔ʫʚʘʥʥʷ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ. 

1. http://nbuv.gov.ua/UJRN/ptp_2012_2_21 

2. http://nbuv.gov.ua/UJRN/vott_2022_4_15 

  

http://nbuv.gov.ua/UJRN/ptp_2012_2_21
http://nbuv.gov.ua/UJRN/vott_2022_4_15
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ʄɽʊʆɼʆʃʆɻɯʏʅɯ ʇɯɼʍʆɼʀ ɼʆ ʆʎɯʅʖɺɸʅʅʗ ʈɯɺʅʗ 

ʎʀʌʈʆɺɯɿɸʎɯɰ ʅɸʎɯʆʅɸʃʔʅʆɰ ɽʂʆʅʆʄɯʂʀ 

 

ʂʦʨʦʪʫʥ ʆʣʴʛʘ ʇʝʪʨʽʚʥʘ, 

ʢ.ʝ.ʥ., ʜʦʮʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʚʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ 

ʤ. ʈʽʚʥʝ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʎʠʬʨʦʚʽʟʘʮʽʷ ʥʘʮʽʦʥʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢʠ ʚʠʩʪʫʧʘʻ ʢʣʶʯʦʚʠʤ 

ʬʘʢʪʦʨʦʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʾ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ, ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ 

ʽʥʪʝʛʨʘʮʽʾ ʫ ʛʣʦʙʘʣʴʥʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʧʨʦʩʪʽʨ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʦʩʦʙʣʠʚʦʛʦ 

ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʧʨʦʙʣʝʤʘ ʦʙôʻʢʪʠʚʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʨʽʚʥʷ ʮʠʬʨʦʚʽʟʘʮʽʾ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʝʨʞʘʚʥʦʾ ʧʦʣʽʪʠʢʠ, ʚʠʷʚʠʪʠ ʜʠʩʙʘʣʘʥʩʠ 

ʨʦʟʚʠʪʢʫ ʪʘ ʩʬʦʨʤʫʚʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʫʧʨʘʚʣʽʥʩʴʢʽ ʨʽʰʝʥʥʷ [1; 2]. 

ʉʫʯʘʩʥʘ ʧʨʘʢʪʠʢʘ ʚʠʤʽʨʶʚʘʥʥʷ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʢʦʤʧʦʟʠʪʥʠʭ ʽʥʜʝʢʩʽʚ, ʩʠʩʪʝʤ ʽʥʜʠʢʘʪʦʨʽʚ ʪʘ ʤʦʜʝʣʝʡ ʮʠʬʨʦʚʦʾ 

ʟʨʽʣʦʩʪʽ. ʇʨʦʪʝ ʽʩʥʫʶʯʽ ʧʽʜʭʦʜʠ ʯʘʩʪʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʬʨʘʛʤʝʥʪʘʨʥʽʩʪʶ, 

ʦʨʽʻʥʪʘʮʽʻʶ ʥʘ ʦʢʨʝʤʽ ʘʩʧʝʢʪʠ ʮʠʬʨʦʚʽʟʘʮʽʾ ʪʘ ʥʝʜʦʩʪʘʪʥʽʤ ʫʨʘʭʫʚʘʥʥʷʤ 

ʽʥʩʪʠʪʫʮʽʡʥʦʛʦ ʽ ʨʝʛʫʣʷʪʦʨʥʦʛʦ ʚʧʣʠʚʫ ʜʝʨʞʘʚʠ [3; 4]. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ 

ʦʮʽʥʶʚʘʥʥʷ ʨʽʚʥʷ ʮʠʬʨʦʚʽʟʘʮʽʾ ʥʘʮʽʦʥʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢʠ ʪʘ ʬʦʨʤʫʚʘʥʥʷ 

ʢʦʤʧʣʝʢʩʥʦʾ ʩʠʩʪʝʤʠ ʾʾ ʚʠʤʽʨʶʚʘʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʙʘʛʘʪʦʚʠʤʽʨʥʦʩʪʽ ʮʠʬʨʦʚʦʾ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʄʝʪʦʜʦʣʦʛʽʯʥʦʶ ʦʩʥʦʚʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ 

ʩʠʩʪʝʤʥʠʡ ʪʘ ʽʥʜʝʢʩʥʠʡ ʧʽʜʭʦʜʠ ʜʦ ʦʮʽʥʶʚʘʥʥʷ ʩʢʣʘʜʥʠʭ ʩʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʠʭ ʷʚʠʱ. 

ʋ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʦ: ʽʥʜʝʢʩʥʠʡ ʤʝʪʦʜ ð ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʽʥʪʝʛʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʮʠʬʨʦʚʽʟʘʮʽʾ; ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʠʡ ʧʽʜʭʽʜ ð ʜʣʷ 

ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ; ʤʝʪʦʜ ʥʦʨʤʘʣʽʟʘʮʽʾ ʪʘ ʘʛʨʝʛʫʚʘʥʥʷ ð ʜʣʷ 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʽʥʜʠʢʘʪʦʨʽʚ; ʢʦʤʧʘʨʘʪʠʚʥʠʡ ʘʥʘʣʽʟ ð ʜʣʷ ʦʮʽʥʢʠ ʤʽʞʥʘʨʦʜʥʠʭ 

ʧʽʜʭʦʜʽʚ ʜʦ ʚʠʤʽʨʶʚʘʥʥʷ ʮʠʬʨʦʚʦʾ ʝʢʦʥʦʤʽʢʠ.  
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ɯʥʬʦʨʤʘʮʽʡʥʦʶ ʙʘʟʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʣʠ ʤʽʞʥʘʨʦʜʥʽ ʽʥʜʝʢʩʠ 

ʮʠʬʨʦʚʽʟʘʮʽʾ ʪʘ ʥʘʫʢʦʚʽ ʧʨʘʮʽ, ʱʦ ʨʦʟʢʨʠʚʘʶʪʴ ʤʝʪʦʜʦʣʦʛʽʶ ʾʭ ʧʦʙʫʜʦʚʠ [5; 6]. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɸʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʦʮʽʥʶʚʘʥʥʷ 

ʮʠʬʨʦʚʽʟʘʮʽʾ ʜʦʟʚʦʣʷʻ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʻ ʽʥʜʝʢʩʥʽ 

ʤʦʜʝʣʽ, ʷʢʽ ʙʘʟʫʶʪʴʩʷ ʥʘ ʘʛʨʝʛʫʚʘʥʥʽ ʤʥʦʞʠʥʠ ʧʦʢʘʟʥʠʢʽʚ ʫ ʻʜʠʥʠʡ 

ʽʥʪʝʛʨʘʣʴʥʠʡ ʽʥʜʠʢʘʪʦʨ. ɼʦ ʪʘʢʠʭ ʧʽʜʭʦʜʽʚ ʥʘʣʝʞʘʪʴ DESI, Digital Adoption 

Index, Network Readiness Index ʪʘ ʽʥʰʽ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʤʽʞʥʘʨʦʜʥʽ 

ʧʦʨʽʚʥʷʥʥʷ ʨʽʚʥʷ ʮʠʬʨʦʚʦʛʦ ʨʦʟʚʠʪʢʫ [5; 6]. 

ɺʦʜʥʦʯʘʩ ʽʩʥʫʶʯʽ ʤʝʪʦʜʠʢʠ ʤʘʶʪʴ ʥʠʟʢʫ ʦʙʤʝʞʝʥʴ, ʟʦʢʨʝʤʘ: ʥʝʜʦʩʪʘʪʥʻ 

ʚʨʘʭʫʚʘʥʥʷ ʽʥʩʪʠʪʫʮʽʡʥʠʭ ʬʘʢʪʦʨʽʚ; ʚʽʜʩʫʪʥʽʩʪʴ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʜʝʨʞʘʚʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ; ʦʙʤʝʞʝʥʘ ʘʜʘʧʪʠʚʥʽʩʪʴ ʜʦ ʥʘʮʽʦʥʘʣʴʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ [3].  

ɿ ʤʝʪʦʶ ʧʦʜʦʣʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʦʙʤʝʞʝʥʴ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʢʦʤʧʣʝʢʩʥʠʡ ʤʝʪʦʜʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ ʜʦ ʦʮʽʥʶʚʘʥʥʷ ʮʠʬʨʦʚʽʟʘʮʽʾ, ʱʦ ʙʘʟʫʻʪʴʩʷ 

ʥʘ ʽʥʪʝʛʨʘʮʽʾ ʜʝʢʽʣʴʢʦʭ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. 

ʋ ʤʝʞʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʩʪʨʫʢʪʫʨʥʦ-ʣʦʛʽʯʥʫ ʤʦʜʝʣʴ 

ʦʮʽʥʶʚʘʥʥʷ ʨʽʚʥʷ ʮʠʬʨʦʚʽʟʘʮʽʾ ʥʘʮʽʦʥʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢʠ, ʷʢʘ ʚʢʣʶʯʘʻ ʯʦʪʠʨʠ 

ʚʟʘʻʤʦʧʦʚôʷʟʘʥʽ ʙʣʦʢʠ. 

ʇʝʨʰʠʡ ʙʣʦʢ ð ʨʝʩʫʨʩʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʡ, ʱʦ ʦʭʦʧʣʶʻ ʧʦʢʘʟʥʠʢʠ 

ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʨʽʚʝʥʴ ʜʦʩʪʫʧʫ ʜʦ ʽʥʪʝʨʥʝʪʫ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʪʝʭʥʽʯʥʫ ʛʦʪʦʚʥʽʩʪʴ ʝʢʦʥʦʤʽʢʠ ʜʦ 

ʮʠʬʨʦʚʠʭ ʟʤʽʥ [5]. 

ɼʨʫʛʠʡ ʙʣʦʢ ð ʝʢʦʥʦʤʽʯʥʦ-ʨʝʟʫʣʴʪʘʪʠʚʥʠʡ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻ ʨʽʚʝʥʴ 

ʮʠʬʨʦʚʽʟʘʮʽʾ ʙʽʟʥʝʩʫ, ʨʦʟʚʠʪʦʢ ʝʣʝʢʪʨʦʥʥʦʾ ʢʦʤʝʨʮʽʾ, ʯʘʩʪʢʫ ʮʠʬʨʦʚʦʛʦ ʩʝʢʪʦʨʫ 

ʚ ʝʢʦʥʦʤʽʮʽ ʪʘ ʚʧʣʠʚ ʮʠʬʨʦʚʽʟʘʮʽʾ ʥʘ ʝʢʦʥʦʤʽʯʥʝ ʟʨʦʩʪʘʥʥʷ [2: 6]. 

ʊʨʝʪʽʡ ʙʣʦʢ ð ʽʥʩʪʠʪʫʮʽʡʥʦ-ʨʝʛʫʣʷʪʦʨʥʠʡ, ʱʦ ʚʢʣʶʯʘʻ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ 

ʜʝʨʞʘʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʝʛʫʣʷʪʦʨʥʦʾ ʧʦʣʽʪʠʢʠ, ʨʽʚʥʷ ʨʦʟʚʠʪʢʫ 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʫʨʷʜʫʚʘʥʥʷ ʪʘ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʮʠʬʨʦʚʦʾ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ [3; 4]. 

ʏʝʪʚʝʨʪʠʡ ʙʣʦʢ ð ʩʦʮʽʘʣʴʥʦ-ʘʜʘʧʪʘʮʽʡʥʠʡ, ʷʢʠʡ ʚʽʜʦʙʨʘʞʘʻ ʨʽʚʝʥʴ 
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ʮʠʬʨʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʥʘʩʝʣʝʥʥʷ, ʜʦʩʪʫʧ ʜʦ ʮʠʬʨʦʚʠʭ ʧʦʩʣʫʛ, ʩʪʫʧʽʥʴ 

ʮʠʬʨʦʚʦʾ ʽʥʢʣʶʟʽʾ ʪʘ ʛʦʪʦʚʥʽʩʪʴ ʩʫʩʧʽʣʴʩʪʚʘ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ [1]. 

ɿʘʟʥʘʯʝʥʽ ʙʣʦʢʠ ʬʦʨʤʫʶʪʴ ʽʥʪʝʛʨʘʣʴʥʫ ʩʠʩʪʝʤʫ ʦʮʽʥʶʚʘʥʥʷ, ʷʢʘ ʜʦʟʚʦʣʷʻ 

ʚʨʘʭʫʚʘʪʠ ʷʢ ʢʽʣʴʢʽʩʥʽ, ʪʘʢ ʽ ʷʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ. 

ʋʟʘʛʘʣʴʥʝʥʥʷ ʧʽʜʭʦʜʫ ʜʦʟʚʦʣʷʻ ʧʨʝʜʩʪʘʚʠʪʠ ʨʽʚʝʥʴ ʮʠʬʨʦʚʽʟʘʮʽʾ ʫ ʚʠʛʣʷʜʽ 

ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ, ʱʦ ʬʦʨʤʫʻʪʴʩʷ ʷʢ ʬʫʥʢʮʽʷ ʚʽʜ ʩʫʢʫʧʥʦʩʪʽ ʟʘʟʥʘʯʝʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʢʦʤʧʣʝʢʩʥʽʩʪʴ ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʘʜʘʧʪʘʮʽʾ 

ʜʦ ʥʘʮʽʦʥʘʣʴʥʠʭ ʫʤʦʚ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʽʜʭʽʜ ʤʘʻ ʥʠʟʢʫ ʧʝʨʝʚʘʛ: ʟʘʙʝʟʧʝʯʫʻ ʙʘʛʘʪʦʚʠʤʽʨʥʽʩʪʴ 

ʦʮʽʥʶʚʘʥʥʷ; ʚʨʘʭʦʚʫʻ ʨʦʣʴ ʜʝʨʞʘʚʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ; ʜʦʟʚʦʣʷʻ ʘʜʘʧʪʫʚʘʪʠ 

ʩʠʩʪʝʤʫ ʧʦʢʘʟʥʠʢʽʚ ʜʦ ʩʧʝʮʠʬʽʢʠ ʥʘʮʽʦʥʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢʠ; ʩʪʚʦʨʶʻ ʦʩʥʦʚʫ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʜʝʨʞʘʚʥʦʾ ʧʦʣʽʪʠʢʠ ʫ ʩʬʝʨʽ ʮʠʬʨʦʚʽʟʘʮʽʾ.  

ɺʠʩʥʦʚʢʠ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙˇʨʫʥʪʦʚʘʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʦʮʽʥʶʚʘʥʥʷ ʨʽʚʥʷ ʮʠʬʨʦʚʽʟʘʮʽʾ 

ʥʘʮʽʦʥʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢʠ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʩʪʨʫʢʪʫʨʥʦ-ʣʦʛʽʯʥʫ ʤʦʜʝʣʴ ʦʮʽʥʶʚʘʥʥʷ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʽʥʪʝʛʨʘʮʽʾ ʨʝʩʫʨʩʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ, ʝʢʦʥʦʤʽʯʥʦʛʦ, ʽʥʩʪʠʪʫʮʽʡʥʦʛʦ ʪʘ 

ʩʦʮʽʘʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʽʚ. 

ɼʦʚʝʜʝʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧʣʝʢʩʥʦʾ ʩʠʩʪʝʤʠ ʦʮʽʥʶʚʘʥʥʷ ʜʦʟʚʦʣʷʻ 

ʧʽʜʚʠʱʠʪʠ ʦʙôʻʢʪʠʚʥʽʩʪʴ ʘʥʘʣʽʟʫ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ 

ʬʦʨʤʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʜʝʨʞʘʚʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ. 
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ʊʈɸʅʉʌʆʈʄɸʎɯʗ ʋʇʈɸɺʃɯʅʅʗ ʇʈʆɹʃɽʄʅʆʖ ɿɸɹʆʈɻʆɺɸʅɯʉʊʖ 

ʋ ɿʄɯʅʅʆʄʋ ɽʂʆʅʆʄɯʏʅʆʄʋ ʉɽʈɽɼʆɺʀʑɯ: ʉʀʅɽʈɻɯʗ ʈʀɿʀʂ-

ʄɽʅɽɼɾʄɽʅʊʋ ʊɸ ʐʊʋʏʅʆɻʆ ɯʅʊɽʃɽʂʊʋ 

 

ʂʦʪʫʨ ɸʥʜʨʽʡ ɹʦʛʜʘʥʦʚʠʯ 

ʘʩʧʽʨʘʥʪ ʢʘʬʝʜʨʘ ʬʽʥʘʥʩʽʚ, ʛʨʦʰʦʚʦʛʦ ʦʙʽʛʫ ʪʘ ʢʨʝʜʠʪʫ 

ʃʴʚʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ 

 

ɺ ʫʤʦʚʘʭ ʝʢʦʥʦʤʽʯʥʦʾ ʪʫʨʙʫʣʝʥʪʥʦʩʪʽ ʜʦʩʣʽʜʞʝʥʦ ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʙʣʝʤʥʦʶ ʟʘʙʦʨʛʦʚʘʥʽʩʪʶ ʙʘʥʢʽʚʩʴʢʠʭ ʫʩʪʘʥʦʚ ʚ ʋʢʨʘʾʥʽ. 

ʆʙˇʨʫʥʪʦʚʘʥʦ, ʱʦ ʪʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ ʫʧʨʘʚʣʽʥʥʷ ʥʝʧʨʘʮʶʶʯʠʤʠ ʘʢʪʠʚʘʤʠ 

ʚʪʨʘʯʘʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʯʝʨʝʟ ʚʠʩʦʢʫ ʜʠʥʘʤʽʢʫ ʟʦʚʥʽʰʥʽʭ ʰʦʢʽʚ. ʈʦʟʢʨʠʪʦ 

ʩʠʥʝʨʛʝʪʠʯʥʠʡ ʝʬʝʢʪ ʚʽʜ ʧʦʻʜʥʘʥʥʷ ʨʠʟʠʢ-ʤʝʥʝʜʞʤʝʥʪʫ ʪʘ ʪʝʭʥʦʣʦʛʽʡ 

ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʷʢʠʡ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʡʪʠ ʚʽʜ ʨʝʘʢʪʠʚʥʦʾ ʜʦ ʧʨʦʘʢʪʠʚʥʦʾ 

ʤʦʜʝʣʽ ʩʪʷʛʥʝʥʥʷ. ɺʠʟʥʘʯʝʥʦ ʨʦʣʴ ʩʣʘʙʦʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ ʫ ʧʨʦʛʥʦʟʫʚʘʥʥʽ 

ʧʣʘʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʙʦʨʞʥʠʢʽʚ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʧʽʜʭʽʜ ʜʦ ʧʝʨʩʦʥʽʬʽʢʦʚʘʥʦʾ 

ʢʦʣʝʢʪʦʨʩʴʢʦʾ ʩʪʨʘʪʝʛʽʾ ʥʘ ʦʩʥʦʚʽ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʙʣʝʤʥʦʶ ʟʘʙʦʨʛʦʚʘʥʽʩʪʶ, 

ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ, ʨʠʟʠʢ-ʤʝʥʝʜʞʤʝʥʪ, ʝʢʦʥʦʤʽʯʥʘ ʪʫʨʙʫʣʝʥʪʥʽʩʪʴ, ʤʘʰʠʥʥʝ 

ʥʘʚʯʘʥʥʷ, ʢʦʣʝʢʪʦʨʩʴʢʘ ʩʪʨʘʪʝʛʽʷ, ʢʨʝʜʠʪʥʠʡ ʧʦʨʪʬʝʣʴ, ʪʨʘʥʩʬʦʨʤʘʮʽʡʥʠʡ 

ʧʨʦʮʝʩ. 

 

ʉʫʯʘʩʥʠʡ ʝʪʘʧ ʨʦʟʚʠʪʢʫ ʬʽʥʘʥʩʦʚʦʛʦ ʩʝʢʪʦʨʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʙʝʟʧʨʝʮʝʜʝʥʪʥʦʶ ʪʫʨʙʫʣʝʥʪʥʽʩʪʶ, ʱʦ ʧʝʨʝʪʚʦʨʶʻ ʧʨʦʙʣʝʤʥʫ ʟʘʙʦʨʛʦʚʘʥʽʩʪʴ ʽʟ 

ʪʠʤʯʘʩʦʚʦʛʦ ʜʠʩʙʘʣʘʥʩʫ ʥʘ ʭʨʦʥʽʯʥʠʡ ʚʠʢʣʠʢ ʜʣʷ ʢʨʝʜʠʪʥʠʭ ʫʩʪʘʥʦʚ. ʗʢ 

ʩʪʚʝʨʜʞʫʶʪʴ ʚʽʪʯʠʟʥʷʥʽ ʥʘʫʢʦʚʮʽ, ʮʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʬʽʥʘʥʩʦʚʠʭ 

ʧʦʩʝʨʝʜʥʠʢʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʢʦʤʧʣʝʢʩʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ, ʧʦʚʝʜʽʥʢʦʚʠʭ, 

ʨʝʛʫʣʷʪʦʨʥʠʭ ʪʘ ʝʢʦʥʦʤʽʯʥʠʭ ʯʠʥʥʠʢʽʚ, ʢʦʞʝʥ ʽʟ ʷʢʠʭ ʤʘʻ ʜʫʘʣʽʩʪʠʯʥʫ ʧʨʠʨʦʜʫ, 

ʦʜʥʦʯʘʩʥʦ ʩʪʚʦʨʶʶʯʠ ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʚʠʢʣʠʢʠ ʜʣʷ ʬʽʥʘʥʩʦʚʠʭ ʫʩʪʘʥʦʚ 

[1, ʩ. 312]. ʊʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ ʨʦʙʦʪʠ ʟ ʥʝʧʨʘʮʶʶʯʠʤʠ ʘʢʪʠʚʘʤʠ, ʷʢʽ 
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ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʤʫ ʘʥʘʣʽʟʽ ʪʘ ʩʪʘʪʠʯʥʠʭ ʤʦʜʝʣʷʭ ʨʝʟʝʨʚʫʚʘʥʥʷ, 

ʜʝʤʦʥʩʪʨʫʶʪʴ ʥʠʟʴʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʩʠʪʫʘʮʽʾ, ʢʦʣʠ ʝʢʦʥʦʤʽʯʥʽ ʰʦʢʠ ʩʪʘʶʪʴ ʥʝ 

ʚʠʥʷʪʢʦʤ, ʘ ʥʦʨʤʦʶ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʨʠʥʢʫ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʚʠʥʠʢʘʻ 

ʦʙô̒ ʢʪʠʚʥʘ ʧʦʪʨʝʙʘ ʚ ʷʢʽʩʥʽʡ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʙʣʝʤʥʦʶ 

ʟʘʙʦʨʛʦʚʘʥʽʩʪʶ, ʜʝ ʢʣʶʯʦʚʠʤ ʜʨʘʡʚʝʨʦʤ ʟʤʽʥ ʚʠʩʪʫʧʘʻ ʩʠʥʝʨʛʝʪʠʯʥʝ ʧʦʻʜʥʘʥʥʷ 

ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʨʠʟʠʢ-ʤʝʥʝʜʞʤʝʥʪʫ ʪʘ ʪʝʭʥʦʣʦʛʽʡ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ. 

ʂʦʥʮʝʧʪʫʘʣʴʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʧʦʣʷʛʘʻ ʫ ʚʽʜʤʦʚʽ ʚʽʜ 

ʣʽʥʽʡʥʦʛʦ ʨʦʟʫʤʽʥʥʷ ʨʦʙʦʪʠ ʟ ʙʦʨʛʘʤʠ. ɿʘʤʽʩʪʴ ʧʦʩʣʽʜʦʚʥʦʛʦ ʣʘʥʮʶʛʘ 

çʤʦʥʽʪʦʨʠʥʛ ï ʧʨʝʪʝʥʟʽʷ ï ʩʪʷʛʥʝʥʥʷè ʬʦʨʤʫʻʪʴʩʷ ʘʜʘʧʪʠʚʥʘ ʩʠʩʪʝʤʘ, ʟʜʘʪʥʘ ʜʦ 

ʩʘʤʦʥʘʚʯʘʥʥʷ. ɿʦʢʨʝʤʘ, ʷʜʨʦʤ ʮʽʻʾ ʩʠʩʪʝʤʠ ʻ ʘʣʛʦʨʠʪʤʠ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ 

ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ, ʷʢʽ ʘʥʘʣʽʟʫʶʪʴ ʥʝ ʣʠʰʝ ʬʽʥʘʥʩʦʚʫ ʽʩʪʦʨʽʶ ʧʦʟʠʯʘʣʴʥʠʢʘ, ʘ ʡ 

ʩʣʘʙʦʩʪʨʫʢʪʫʨʦʚʘʥʽ ʜʘʥʽ: ʪʨʘʥʟʘʢʮʽʡʥʫ ʧʦʚʝʜʽʥʢʫ, ʛʝʦʣʦʢʘʮʽʡʥʽ ʧʘʪʝʨʥʠ, 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʢʦʤʫʥʽʢʘʮʽʾ ʪʘ ʥʘʚʽʪʴ ʣʽʥʛʚʽʩʪʠʯʥʽ ʤʘʨʢʝʨʠ ʚ ʩʧʽʣʢʫʚʘʥʥʽ ʟ 

ʤʝʥʝʜʞʝʨʘʤʠ ʙʘʥʢʫ. ʇʨʘʢʪʠʯʥʠʡ ʜʦʩʚʽʜ ʫʢʨʘʾʥʩʴʢʠʭ ʙʘʥʢʽʚ ʧʽʜʪʚʝʨʜʞʫʻ 

ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʪʘʢʠʭ ʨʽʰʝʥʴ. ʗʢ ʟʘʟʥʘʯʠʚ ʟʘʩʪʫʧʥʠʢ ʛʦʣʦʚʠ ʧʨʘʚʣʽʥʥʷ ʇʋʄɹ 

ɸʨʪʫʨ ɿʘʛʦʨʦʜʥʽʢʦʚ ʧʽʜ ʯʘʩ XII Legal Banking Forum, ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʟʜʘʪʝʥ 

ʢʘʨʜʠʥʘʣʴʥʦ ʧʽʜʚʠʱʠʪʠ ʦʧʝʨʘʮʽʡʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʙʘʥʢʫ, ʘ ʡʦʛʦ ʽʤʧʣʝʤʝʥʪʘʮʽʷ ʚ 

ʢʦʤʧʣʘʻʥʩ-ʧʨʦʮʝʩʠ, ʫʧʨʘʚʣʽʥʥʷ ʮʽʥʥʽʩʪʶ ʢʣʽʻʥʪʘ ʪʘ ʚʥʫʪʨʽʰʥʽ ʦʧʝʨʘʮʽʾ 

ʟʘʙʝʟʧʝʯʫʻ ʩʫʪʪʻʚʽ ʢʦʥʢʫʨʝʥʪʥʽ ʧʝʨʝʚʘʛʠ ʥʘ ʨʠʥʢʫ [2]. ʉʘʤʝ ʢʦʤʧʣʝʢʩʥʠʡ ʘʥʘʣʽʟ 

ʮʠʬʨʦʚʠʭ ʩʣʽʜʽʚ, ʷʢʠʡ ʩʪʘʻ ʤʦʞʣʠʚʠʤ ʟʘʚʜʷʢʠ ʪʘʢʠʤ ʽʥʩʪʨʫʤʝʥʪʘʤ, ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʟ ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ ʧʝʨʝʜʙʘʯʠʪʠ ʥʝ ʣʠʰʝ ʡʤʦʚʽʨʥʽʩʪʴ ʜʝʬʦʣʪʫ, ʘ ʡ 

ʧʦʪʝʥʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ ʢʣʽʻʥʪʘ ʜʦ ʚʽʜʥʦʚʣʝʥʥʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʙʦʨʛʫ ʚ ʫʤʦʚʘʭ 

ʩʫʯʘʩʥʠʭ ʚʠʢʣʠʢʽʚ ʪʘ ʟʘʛʨʦʟ. 

ʉʠʥʝʨʛʽʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ ʨʠʟʠʢ-ʤʝʥʝʜʞʤʝʥʪʫ ʥʘʡʙʽʣʴʰ ʧʦʚʥʦ 

ʨʝʘʣʽʟʫʻʪʴʩʷ ʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʢʦʣʝʢʪʦʨʩʴʢʦʾ ʩʪʨʘʪʝʛʽʾ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʝʜʠʢʪʠʚʥʠʭ ʤʦʜʝʣʝʡ ʩʧʨʠʷʻ ʧʝʨʝʭʦʜʫ ʚʽʜ ʫʥʽʬʽʢʦʚʘʥʠʭ ʩʮʝʥʘʨʽʾʚ ʩʪʷʛʥʝʥʥʷ ʜʦ 

ʧʝʨʩʦʥʽʬʽʢʦʚʘʥʠʭ ʩʪʨʘʪʝʛʽʡ ʚʨʝʛʫʣʶʚʘʥʥʷ. ʉʠʩʪʝʤʘ ʥʘ ʦʩʥʦʚʽ ʐɯ ʟʜʘʪʥʘ 

ʩʘʤʦʩʪʽʡʥʦ ʩʝʛʤʝʥʪʫʚʘʪʠ ʧʦʨʪʬʝʣʴ ʧʨʦʙʣʝʤʥʠʭ ʢʨʝʜʠʪʽʚ ʥʝ ʟʘ ʩʪʘʥʜʘʨʪʥʠʤʠ 

ʦʟʥʘʢʘʤʠ (ʩʫʤʘ, ʪʝʨʤʽʥ ʧʨʦʩʪʨʦʯʝʥʥʷ, ʚʠʜ ʢʨʝʜʠʪʫ ʪʦʱʦ), ʘ ʟʘ ʢʨʠʪʝʨʽʻʤ 

çʝʢʦʥʦʤʽʯʥʦʾ ʧʦʚʝʜʽʥʢʠè ʙʦʨʞʥʠʢʘ, ʚʠʟʥʘʯʝʥʠʤ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ʎʝ 
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ʩʪʚʦʨʶʻ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʨʝʩʫʨʩʽʚ ʙʘʥʢʫ, ʢʦʥʮʝʥʪʨʫʶʯʠ 

ʶʨʠʜʠʯʥʠʡ ʪʠʩʢ ʥʘ ʘʢʪʠʚʘʭ ʟ ʥʠʟʴʢʦʶ ʧʝʨʩʧʝʢʪʠʚʦʶ ʧʦʚʝʨʥʝʥʥʷ ʪʘ ʚʦʜʥʦʯʘʩ 

ʧʨʦʧʦʥʫʶʯʠ ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʽʶ ʢʣʽʻʥʪʘʤ, ʷʢʽ ʪʠʤʯʘʩʦʚʦ ʚʪʨʘʪʠʣʠ 

ʧʣʘʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʯʝʨʝʟ ʤʘʢʨʦʝʢʦʥʦʤʽʯʥʽ ʢʦʣʠʚʘʥʥʷ, ʘʣʝ ʟʙʝʨʝʛʣʠ ʬʽʥʘʥʩʦʚʫ 

ʘʢʪʠʚʥʽʩʪʴ. ɼʦʩʣʽʜʥʠʢʠ ʦʜʥʦʩʪʘʡʥʽ ʚ ʪʦʤʫ, ʱʦ ʫʩʧʽʰʥʘ ʮʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ 

ʚʠʤʘʛʘʻ ʥʝ ʧʨʦʩʪʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʦʢʨʝʤʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʘ ʬʦʨʤʫʚʘʥʥʷ 

ʢʦʤʧʣʝʢʩʥʦʾ ʝʢʦʩʠʩʪʝʤʠ, ʷʢʘ ʧʦʻʜʥʫʻ ʽʥʥʦʚʘʮʽʡʥʽ ʫʧʨʘʚʣʽʥʩʴʢʽ ʨʽʰʝʥʥʷ, 

ʙʝʟʧʝʢʫ, ʢʣʽʻʥʪʦʮʝʥʪʨʠʯʥʽʩʪʴ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʫ ʩʪʽʡʢʽʩʪʴ [1, ʩ. 321]. 

ʅʘ ʥʘʰ ʧʦʛʣʷʜ, ʽʥʪʝʛʨʘʮʽʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚ ʧʨʦʮʝʩ ʨʠʟʠʢ-

ʤʝʥʝʜʞʤʝʥʪʫ ʧʨʦʙʣʝʤʥʠʭ ʘʢʪʠʚʽʚ ʟʘʙʝʟʧʝʯʫʻ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʘʢʪʠʚʥʦʾ ʤʦʜʝʣʽ 

ʫʧʨʘʚʣʽʥʥʷ, ʷʢʘ ʤʽʥʽʤʽʟʫʻ ʚʧʣʠʚ ʣʶʜʩʴʢʦʛʦ ʬʘʢʪʦʨʫ ʪʘ ʯʘʩʦʚʠʡ ʣʘʛ ʫ ʧʨʠʡʥʷʪʪʽ 

ʝʬʝʢʪʠʚʥʠʭ ʨʽʰʝʥʴ. ʎʝ ʥʘʜʘʻ ʢʨʝʜʠʪʥʠʤ ʫʩʪʘʥʦʚʘʤ ʩʪʨʘʪʝʛʽʯʥʫ ʧʝʨʝʚʘʛʫ, 

ʩʧʨʠʷʶʯʠ ʥʝ ʣʠʰʝ ʟʥʠʞʝʥʥʶ ʦʙʩʷʛʽʚ ʨʝʟʝʨʚʫʚʘʥʥʷ, ʘ ʡ ʧʽʜʪʨʠʤʮʽ ʣʦʷʣʴʥʦʩʪʽ 

ʢʣʽʻʥʪʩʴʢʦʾ ʙʘʟʠ ʯʝʨʝʟ ʝʪʠʯʥʝ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʝ ʚʨʝʛʫʣʶʚʘʥʥʷ ʙʦʨʛʦʚʠʭ 

ʟʦʙʦʚô̫ ʟʘʥʴ ʚ ʫʤʦʚʘʭ ʟʤʽʥʥʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʣʘʥʜʰʘʬʪʫ, ʟʦʢʨʝʤʘ, ʚ ʢʦʥʪʝʢʩʪʽ 

ʪʨʘʥʩʬʦʨʤʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʋʢʨʘʾʥʽ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ: 

1. ʐʠʰʢʽʥʘ ʆ. ɺ., ɺʦʣʦʰʠʥ ɼ. ʉ., ʄʘʣʠʭʽʥ ɸ. ʆ. ʉʪʨʘʪʝʛʽʯʥʽ ʧʽʜʭʦʜʠ 

ʜʦ ʽʥʪʝʛʨʘʮʽʾ ʮʠʬʨʦʚʠʭ ʨʽʰʝʥʴ ʫ ʜʽʷʣʴʥʽʩʪʴ ʬʽʥʘʥʩʦʚʠʭ ʧʦʩʝʨʝʜʥʠʢʽʚ ʥʘ 

ʫʢʨʘʾʥʩʴʢʦʤʫ ʨʠʥʢʫ / ʆ. ɺ. ʐʠʰʢʽʥʘ, ɼ. ʉ. ɺʦʣʦʰʠʥ, ɸ. ʆ. ʄʘʣʠʭʽʥ // 

ʇʨʦʙʣʝʤʠ ʽ ʧʝʨʩʧʝʢʪʠʚʠ ʝʢʦʥʦʤʽʢʠ ʪʘ ʫʧʨʘʚʣʽʥʥʷ. ð 2025. ð ̄  3 (43). ð 

ʉ. 310ï325.  

2. XII Legal Banking Forum: ʟʘʩʪʫʧʥʠʢ ʛʦʣʦʚʠ ʧʨʘʚʣʽʥʥʷ ʇʋʄɹ ɸʨʪʫʨ 

ɿʘʛʦʨʦʜʥʽʢʦʚ ʧʨʝʜʩʪʘʚʠʚ ʜʦʩʚʽʜ ʙʘʥʢʫ ʫ ʚʧʨʦʚʘʜʞʝʥʥʽ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ // ɹʘʥʢ 

ʇʋʄɹ: ʦʬʽʮʽʡʥʠʡ ʩʘʡʪ. ð 2026. ð 20 ʣʶʪʦʛʦ. ð URL: https://about.pumb.ua/ (ʜʘʪʘ 

ʟʚʝʨʥʝʥʥʷ: 06.05.2026).  
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ʄʆɼɽʈʅɯɿɸʎɯʗ ɯʅʉʊʀʊʋʊʋ ɹɽʅɽʌɯʎɯɸʈʅʆɰ ɺʃɸʉʅʆʉʊɯ ɺ 

ʇʋɹʃɯʏʅʀʍ ɿɸʂʋʇɯɺʃʗʍ ʐʃʗʍʆʄ ʇɽʈɽʍʆɼʋ ɼʆ 

ɸɺʊʆʄɸʊʀɿɸʎɯɰ ɼɸʅʀʍ 

 

ʂʨʠʚʦʥʦʩ ʃʽʣʽʷ, 

ʢʘʥʜʠʜʘʪ ʥʘʫʢ ʟ ʜʝʨʞʘʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, 

ʜʦʢʪʦʨʘʥʪ ʢʘʬʝʜʨʠ ʦʙʣʽʢʫ ʪʘ ʘʫʜʠʪʫ, 

ɼʝʨʞʘʚʥʠʡ ʧʦʜʘʪʢʦʚʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

ʚʫʣ. ʋʥʽʚʝʨʩʠʪʝʪʩʴʢʘ, 31, ɯʨʧʽʥʴ, ʂʠʾʚʩʴʢʘ ʦʙʣʘʩʪʴ 

 

ɸʥʦʪʘʮʽʷ: ʜʦʩʣʽʜʞʝʥʦ ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʤʝʭʘʥʽʟʤʽʚ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʢʽʥʮʝʚʠʭ 

ʙʝʥʝʬʽʮʽʘʨʥʠʭ ʚʣʘʩʥʠʢʽʚ ʫ ʩʠʩʪʝʤʽ ʧʫʙʣʽʯʥʠʭ ʟʘʢʫʧʽʚʝʣʴ ʋʢʨʘʾʥʠ. 

ʆʙˇʨʫʥʪʦʚʘʥʦ, ʱʦ ʧʝʨʝʭʽʜ ʚʽʜ ʜʝʢʣʘʨʘʪʠʚʥʦʛʦ ʧʨʠʥʮʠʧʫ ʜʦ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 

ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʜʘʥʠʭ ʻ ʚʘʞʣʠʚʠʤ ʢʨʦʢʦʤ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʜʝʨʞʘʚʥʦʛʦ 

ʨʝʛʫʣʶʚʘʥʥʷ ʧʫʙʣʽʯʥʠʭ ʟʘʢʫʧʽʚʝʣʴ ʚ ʫʤʦʚʘʭ ʻʚʨʦʽʥʪʝʛʨʘʮʽʾ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ 

ʥʦʚʝʣʠ ʧʦʩʪʘʥʦʚʠ ʂʄʋ ˉ1178 (ʫ ʨʝʜʘʢʮʽʾ ˉ112 ʚʽʜ 30.01.2026), ʷʢʽ 

ʟʘʧʨʦʚʘʜʞʫʶʪʴ ʦʙʦʚô̫ ʟʢʦʚʫ ʚʝʨʠʬʽʢʘʮʽʶ ʢʽʥʮʝʚʠʭ ʙʝʥʝʬʽʮʽʘʨʥʠʭ ʚʣʘʩʥʠʢʽʚ ʜʣʷ 

çʧʨʷʤʠʭè ʜʦʛʦʚʦʨʽʚ, ʱʦ ʣʽʢʚʽʜʫʻ çʩʽʨʽ ʟʦʥʠè ʪʘ ʟʘʧʦʙʽʛʘʻ ʬʨʘʛʤʝʥʪʘʮʽʾ 

ʟʘʤʦʚʣʝʥʴ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ ʽʥʪʝʛʨʘʮʽʾ Prozorro ʟ ʜʝʨʞʘʚʥʠʤʠ 

ʨʝ̒ʩʪʨʘʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʯʥʦ ʬʦʨʤʫʚʘʪʠ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʨʝʟʠʜʝʥʪʽʚ, 

ʤʽʥʽʤʽʟʫʶʯʠ ʣʶʜʩʴʢʠʡ ʬʘʢʪʦʨ. ɺʠʷʚʣʝʥʦ ʨʝʛʫʣʷʪʦʨʥʠʡ ʜʫʘʣʽʟʤ: ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʜʣʷ ʚʥʫʪʨʽʰʥʽʭ ʛʨʘʚʮʽʚ ʟʘ ʫʤʦʚʠ ʟʙʝʨʝʞʝʥʥʷ ʜʦʢʫʤʝʥʪʘʨʥʦʾ 

ʚʝʨʠʬʽʢʘʮʽʾ ʜʣʷ ʥʝʨʝʟʠʜʝʥʪʽʚ. ʉʧʠʨʘʶʯʠʩʴ ʥʘ ʟʘʩʪʝʨʝʞʝʥʥʷ ʅɹʋ, ʜʦʚʝʜʝʥʦ, ʱʦ 

ʧʨʦʟʦʨʽʩʪʴ ʚʣʘʩʥʦʩʪʽ ʻ ʥʝʚʽʜô̒ ʤʥʠʤ ʩʢʣʘʜʥʠʢʦʤ ʬʽʥʘʥʩʦʚʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ, 

ʦʩʢʽʣʴʢʠ ʟʘʧʦʙʽʛʘʻ ʚʠʢʦʨʠʩʪʘʥʥʶ çʢʦʤʧʘʥʽʡ-ʦʙʦʣʦʥʦʢè ʪʘ ʥʝʮʽʣʴʦʚʦʤʫ 

ʚʠʪʨʘʯʘʥʥʶ ʙʶʜʞʝʪʥʠʭ ʢʦʰʪʽʚ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʜʝʨʞʘʚʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʧʫʙʣʽʯʥʠʭ ʟʘʢʫʧʽʚʝʣʴ, ʢʽʥʮʝʚʠʡ 

ʙʝʥʝʬʽʮʽʘʨʥʠʡ ʚʣʘʩʥʠʢ, ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʜʘʥʠʭ, Prozorro, ʬʽʥʘʥʩʦʚʠʡ ʤʦʥʽʪʦʨʠʥʛ, 

ʮʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ. 
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ɺ ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ ʪʘ ʘʢʪʠʚʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʜʦ ʻʚʨʦʧʝʡʩʴʢʦʛʦ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʧʨʦʟʦʨʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʶʜʞʝʪʥʠʭ ʢʦʰʪʽʚ ʥʘʙʫʚʘʻ 

ʢʨʠʪʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ. ʆʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʟʘʧʦʙʽʛʘʥʥʷ ʢʦʨʫʧʮʽʾ ʪʘ 

ʫʥʠʢʥʝʥʥʷ ʢʦʥʬʣʽʢʪʫ ʽʥʪʝʨʝʩʽʚ ʻ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʢʽʥʮʝʚʠʭ ʙʝʥʝʬʽʮʽʘʨʥʠʭ 

ʚʣʘʩʥʠʢʽʚ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ. ʇʝʨʝʭʽʜ ʚʽʜ ʜʝʢʣʘʨʘʪʠʚʥʦʛʦ ʧʨʠʥʮʠʧʫ, ʜʝ ʙʽʟʥʝʩ 

ʩʘʤʦʩʪʽʡʥʦ ʟʘʷʚʣʷʚ ʧʨʦ ʚʣʘʩʥʠʢʽʚ, ʜʦ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʜʘʥʠʭ ʻ 

ʣʦʛʽʯʥʠʤ ʢʨʦʢʦʤ ʫ ʮʠʬʨʦʚʽʟʘʮʽʾ ʧʫʙʣʽʯʥʠʭ ʟʘʢʫʧʽʚʝʣʴ ʪʘ ʚʠʢʦʥʘʥʥʽ ʚʠʤʦʛ acquis 

ɭʉ ʱʦʜʦ ʧʨʦʟʦʨʦʩʪʽ ʚʣʘʩʥʦʩʪʽ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʽʥʽʮʽʘʪʠʚ ʄʽʥʝʢʦʥʦʤʽʢʠ ʪʘ ʟʘʫʚʘʞʝʥʴ ʢʦʥʪʨʦʣʶʶʯʠʭ 

ʦʨʛʘʥʽʚ ʜʦʟʚʦʣʷʻ ʚʠʜʽʣʠʪʠ ʥʘʩʪʫʧʥʽ ʣʦʛʽʯʥʽ ʝʪʘʧʠ ʤʦʜʝʨʥʽʟʘʮʽʾ ʮʴʦʛʦ ʽʥʩʪʠʪʫʪʫ. 

ɿʛʽʜʥʦ ʟʽ ʟʤʽʥʘʤʠ ʜʦ ʧʦʩʪʘʥʦʚʠ ʂʄʋ ˉ1178, ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʢʽʥʮʝʚʠʭ 

ʙʝʥʝʬʽʮʽʘʨʥʠʭ ʚʣʘʩʥʠʢʽʚ ʩʪʘʻ ʦʙʦʚô̫ ʟʢʦʚʠʤ ʝʣʝʤʝʥʪʦʤ ʟʚʽʪʫ ʧʨʦ ʜʦʛʦʚʽʨ ʧʨʦ 

ʟʘʢʫʧʽʚʣʶ, ʫʢʣʘʜʝʥʠʡ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʥʥʦʾ ʩʠʩʪʝʤʠ. ʎʝ ʫʩʫʚʘʻ çʩʽʨʽ 

ʟʦʥʠè ʪʘ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ çʬʽʣʴʪʨʦʤè, ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʩʝʛʤʝʥʪ ʧʫʙʣʽʯʥʠʭ 

ʟʘʢʫʧʽʚʝʣʴ ʧʦʟʘ ʘʫʢʮʽʦʥʘʤʠ ʪʨʠʚʘʣʠʡ ʯʘʩ ʟʘʣʠʰʘʚʩʷ ʥʘʡʤʝʥʰ ʧʨʦʟʦʨʠʤ. 

ʇʦʰʠʨʝʥʥʷ ʚʠʤʦʛ ʱʦʜʦ ʢʽʥʮʝʚʠʭ ʙʝʥʝʬʽʮʽʘʨʥʠʭ ʚʣʘʩʥʠʢʽʚ ʥʘ ʜʨʽʙʥʽ ʪʘ 

ʪʝʨʤʽʥʦʚʽ ʟʘʢʫʧʽʚʣʽ ʬʘʢʪʠʯʥʦ ʧʦʟʙʘʚʣʷʻ ʥʝʜʦʙʨʦʯʝʩʥʠʭ ʩʫʙ'ʻʢʪʽʚ ʤʦʞʣʠʚʦʩʪʽ 

ʬʨʘʛʤʝʥʪʫʚʘʪʠ ʟʘʤʦʚʣʝʥʥʷ ʜʣʷ ʫʥʠʢʥʝʥʥʷ ʘʥʪʠʢʦʨʫʧʮʽʡʥʦʛʦ ʢʦʥʪʨʦʣʶ [1]. 

ʆʩʥʦʚʥʘ ʥʦʚʝʣʘ ʧʦʣʷʛʘʻ ʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ: ʜʣʷ ʫʢʨʘʾʥʩʴʢʠʭ ʶʨʠʜʠʯʥʠʭ ʦʩʽʙ 

ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʙʝʥʝʬʽʮʽʘʨʽʚ ʤʘʶʪʴ ʬʦʨʤʫʚʘʪʠʩʷ ʘʚʪʦʤʘʪʠʯʥʦ ʟʘʩʦʙʘʤʠ ʩʠʩʪʝʤʠ 

Prozorro, ʱʦ ʤʽʥʽʤʽʟʫʻ ʨʠʟʠʢ ʪʝʭʥʽʯʥʠʭ ʧʦʤʠʣʦʢ ʪʘ ʥʘʚʤʠʩʥʠʭ ʤʘʥʽʧʫʣʷʮʽʡ, 

ʦʩʢʽʣʴʢʠ ʜʘʥʽ ʧʽʜʪʷʛʫʶʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʜʝʨʞʘʚʥʠʭ ʨʝʻʩʪʨʽʚ ʫ ʤʦʤʝʥʪ 

ʦʧʨʠʣʶʜʥʝʥʥʷ ʟʚʽʪʫ. ʇʝʨʝʭʽʜ ʜʦ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʟʤʽʥʶʻ ʩʘʤʫ ʧʨʠʨʦʜʫ ʚʟʘʻʤʦʜʽʾ 

ʟʘʤʦʚʥʠʢʘ ʽ ʜʝʨʞʘʚʠ ʪʘ ʧʝʨʝʥʦʩʠʪʴ ʘʢʮʝʥʪ ʟ ʧʘʩʠʚʥʦʛʦ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ ʥʘ 

ʘʢʪʠʚʥʫ ʚʝʨʠʬʽʢʘʮʽʶ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʥʝ ʣʠʰʝ ʝʢʦʥʦʤʠʪʴ ʯʘʩ, ʘ ʡ 

ʥʽʚʝʣʶʻ ʣʶʜʩʴʢʠʡ ʬʘʢʪʦʨ, ʷʢʠʡ ʯʘʩʪʦ ʩʪʘʚʘʚ ʧʨʠʯʠʥʦʶ ʬʦʨʤʘʣʴʥʠʭ ʧʦʨʫʰʝʥʴ 

ʘʙʦ ʢʦʨʫʧʮʽʡʥʠʭ ʜʦʤʦʚʣʝʥʦʩʪʝʡ. 

ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʜʘʥʠʭ ʧʨʦ ʚʣʘʩʥʠʢʽʚ ʪʘʢʦʞ ʚʠʩʪʫʧʘʻ ʟʘʧʦʙʽʞʥʠʢʦʤ ʧʨʦʪʠ 

ʬʽʥʘʥʩʦʚʠʭ ʟʣʦʯʠʥʽʚ. ʅʘʮʽʦʥʘʣʴʥʠʡ ʙʘʥʢ ʋʢʨʘʾʥʠ ʥʘʛʦʣʦʰʫʻ, ʱʦ ʚʽʜʩʫʪʥʽʩʪʴ 

ʨʝʘʣʴʥʠʭ ʚʣʘʩʥʠʢʽʚ ʘʙʦ ʚʠʢʦʨʠʩʪʘʥʥʷ çʢʦʤʧʘʥʽʡ-ʦʙʦʣʦʥʦʢè ʯʘʩʪʦ ʢʦʨʝʣʶʻ ʟ 
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ʨʠʟʠʢʘʤʠ ʥʝʮʽʣʴʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʚʘʥʩʽʚ ʪʘ ʟʘʚʠʱʝʥʥʷ ʮʽʥ. ʆʪʞʝ, ʧʨʦʟʦʨʽʩʪʴ 

ʢʽʥʮʝʚʠʭ ʙʝʥʝʬʽʮʽʘʨʥʠʭ ʚʣʘʩʥʠʢʽʚ ʻ ʯʘʩʪʠʥʦʶ ʬʽʥʘʥʩʦʚʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ʟʘʤʦʚʣʝʥʴ. ʎʝ ʧʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʻ ʣʦʛʽʮʽ ɼʠʨʝʢʪʠʚʠ 2014/24/ɭʉ [2] ʪʘ ɿʘʢʦʥʫ 

ʋʢʨʘʾʥʠ çʇʨʦ ʟʘʧʦʙʽʛʘʥʥʷ ʪʘ ʧʨʦʪʠʜʽʶ ʣʝʛʘʣʽʟʘʮʽʾ ʜʦʭʦʜʽʚ, ʦʜʝʨʞʘʥʠʭ 

ʟʣʦʯʠʥʥʠʤ ʰʣʷʭʦʤ, ʬʽʥʘʥʩʫʚʘʥʥʶ ʪʝʨʦʨʠʟʤʫ ʪʘ ʬʽʥʘʥʩʫʚʘʥʥʶ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʟʙʨʦʾ ʤʘʩʦʚʦʛʦ ʟʥʠʱʝʥʥʷè [3]. 

ɿʛʽʜʥʦ ʟ ʦʥʦʚʣʝʥʠʤʠ ʥʦʨʤʘʤʠ ʇʦʩʪʘʥʦʚʠ ʂʄʋ ˉ 112 ʚʽʜ 30.01.2026, ʜʣʷ 

ʽʥʦʟʝʤʥʠʭ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʦʙʦʚôʷʟʦʢ ʨʦʟʢʨʠʪʪʷ ʪʘ ʚʝʨʠʬʽʢʘʮʽʾ ʢʽʥʮʝʚʠʭ 

ʙʝʥʝʬʽʮʽʘʨʥʠʭ ʚʣʘʩʥʠʢʽʚ ʥʘʙʫʚʘʻ ʦʩʦʙʣʠʚʦʛʦ ʧʨʦʮʝʜʫʨʥʦʛʦ ʩʪʘʪʫʩʫ. ɿʘʤʦʚʥʠʢ 

ʟʦʙʦʚôʷʟʘʥʠʡ ʩʘʤʦʩʪʽʡʥʦ ʚʥʝʩʪʠ ʜʦ ʩʠʩʪʝʤʠ Prozorro ʜʘʥʽ ʪʘ ʢʨʘʾʥʫ 

ʛʨʦʤʘʜʷʥʩʪʚʘ ʽʥʦʟʝʤʥʦʛʦ ʢʦʥʪʨʦʣʝʨʘ, ʙʘʟʫʶʯʠʩʴ ʥʘ ʜʦʢʫʤʝʥʪʘʭ, ʥʘʜʘʥʠʭ 

ʥʝʨʝʟʠʜʝʥʪʦʤ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʟʘʢʫʧʽʚʝʣʴʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ. ʋ ʚʠʧʘʜʢʘʭ 

ʙʘʛʘʪʦʩʪʘʜʽʡʥʦʾ ʩʪʨʫʢʪʫʨʠ ʚʣʘʩʥʦʩʪʽ ʧʦʩʪʘʯʘʣʴʥʠʢ ʤʘʻ ʜʦʢʫʤʝʥʪʘʣʴʥʦ 

ʧʽʜʪʚʝʨʜʠʪʠ ʚʝʩʴ ʣʘʥʮʶʞʦʢ ʢʦʥʪʨʦʣʶ ʜʦ ʨʝʘʣʴʥʦʾ ʬʽʟʠʯʥʦʾ ʦʩʦʙʠ, ʱʦ ʻ 

ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʨʝʘʣʴʥʠʭ ʩʫʙ'ʻʢʪʽʚ ʚʧʣʠʚʫ ʥʘ ʨʠʥʢʫ. ʅʘ 

ʥʘʰʫ ʜʫʤʢʫ, ʪʘʢʘ ʤʦʜʝʣʴ ʫʧʨʘʚʣʽʥʥʷ ʧʦʨʦʜʞʫʻ ʧʝʚʥʠʡ ʨʝʛʫʣʷʪʦʨʥʠʡ ʜʫʘʣʽʟʤ: ʫ 

ʪʦʡ ʯʘʩ ʷʢ ʜʣʷ ʚʥʫʪʨʽʰʥʽʭ ʛʨʘʚʮʽʚ ʜʝʨʞʘʚʘ ʨʝʘʣʽʟʫʻ ʢʦʥʮʝʧʮʽʶ 

çʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʜʦʚʽʨʠè, ʜʝ ʜʘʥʽ ʚʝʨʠʬʽʢʫʶʪʴʩʷ ʩʠʩʪʝʤʥʦ, ʜʣʷ ʽʥʦʟʝʤʥʠʭ 

ʢʦʥʪʨʘʛʝʥʪʽʚ ʟʙʝʨʽʛʘʻʪʴʩʷ ʩʢʣʘʜʥʠʡ ʝʣʝʢʪʨʦʥʥʦ-ʜʦʢʫʤʝʥʪʘʨʥʠʡ ʢʦʥʪʨʦʣʴ. ʎʝ 

ʧʝʨʝʢʣʘʜʘʻ ʬʫʥʢʮʽʶ ʧʝʨʚʠʥʥʦʛʦ ʬʽʥʘʥʩʦʚʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ 

ʟʘʤʦʚʥʠʢʘ, ʚʠʤʘʛʘʶʯʠ ʚʽʜ ʥʴʦʛʦ ʩʧʝʮʠʬʽʯʥʠʭ ʢʦʤʧʝʪʝʥʮʽʡ ʫ ʩʬʝʨʽ 

ʤʽʞʥʘʨʦʜʥʦʛʦ ʧʨʘʚʘ ʪʘ ʘʥʘʣʽʟʫ ʽʥʦʟʝʤʥʠʭ ʶʨʠʩʜʠʢʮʽʡ. ɿʘʟʥʘʯʝʥʠʡ ʜʫʘʣʽʟʤ ʤʽʞ 

ʩʠʩʪʝʤʥʦʶ ʘʚʪʦʤʘʪʠʟʘʮʽʻʶ ʨʝʟʠʜʝʥʪʽʚ ʪʘ ʚʝʨʠʬʽʢʘʮʽʻʶ ʥʝʨʝʟʠʜʝʥʪʽʚ ʘʢʪʫʘʣʽʟʫʻ 

ʥʘʫʢʦʚʫ ʧʨʦʙʣʝʤʫ ʬʦʨʤʫʚʘʥʥʷ ʻʜʠʥʦʛʦ ʪʨʘʥʩʢʦʨʜʦʥʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʜʦʚʽʨʯʦʛʦ 

ʧʨʦʩʪʦʨʫ. ʇʦʪʦʯʥʠʡ ʝʪʘʧ ʤʦʜʝʨʥʽʟʘʮʽʾ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʧʝʨʝʭʽʜʥʠʡ ʜʦ 

ʛʣʦʙʘʣʴʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ. ʊʘʢʠʡ ʩʪʘʥ ʨʝʯʝʡ ʧʦʪʨʝʙʫʻ ʥʝ ʣʠʰʝ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʽʥʪʝʨʬʝʡʩʽʚ Prozorro, ʘ ʡ ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ 

ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ ʨʦʣʽ ʟʘʤʦʚʥʠʢʘ ʷʢ ʘʢʪʠʚʥʦʛʦ ʩʫʙôʻʢʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʝʢʦʥʦʤʽʯʥʦʾ ʙʝʟʧʝʢʠ ʜʝʨʞʘʚʠ, ʱʦ ʻ ʧʨʽʦʨʠʪʝʪʦʤ ʫ ʢʦʥʪʝʢʩʪʽ ʟʘʧʦʙʽʛʘʥʥʷ 

ʚʠʢʦʨʠʩʪʘʥʥʶ çʢʦʤʧʘʥʽʡ-ʦʙʦʣʦʥʦʢè ʪʘ ʥʝʮʽʣʴʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʶʜʞʝʪʥʠʭ 
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ʨʝʩʫʨʩʽʚè.  

ʇʽʜʩʫʤʦʚʫʶʯʠ ʚʠʱʝʚʠʢʣʘʜʝʥʝ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʟʘʧʨʦʚʘʜʞʝʥʥʷ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʧʝʨʝʚʽʨʢʠ ʢʽʥʮʝʚʠʭ ʙʝʥʝʬʽʮʽʘʨʥʠʭ ʚʣʘʩʥʠʢʽʚ ʻ ʚʘʞʣʠʚʠʤ 

ʽʥʜʠʢʘʪʦʨʦʤ ʟʨʽʣʦʩʪʽ ʥʘʮʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʧʫʙʣʽʯʥʠʭ ʟʘʢʫʧʽʚʝʣʴ. ʎʝʡ ʧʨʦʮʝʩ 

ʥʝ ʣʠʰʝ ʟʤʽʮʥʶʻ ʽʥʩʪʠʪʫʮʽʡʥʫ ʩʪʽʡʢʽʩʪʴ ʜʦ ʢʦʨʫʧʮʽʡʥʠʭ ʨʠʟʠʢʽʚ ʪʘ ʟʣʦʚʞʠʚʘʥʴ, 

ʘ ʡ ʟʘʙʝʟʧʝʯʫʻ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʫʢʨʘʾʥʩʴʢʦʾ ʧʨʘʢʪʠʢʠ ʚʠʩʦʢʠʤ ʩʪʘʥʜʘʨʪʘʤ SIGMA 

ʫ ʯʘʩʪʠʥʽ ʮʠʬʨʦʚʽʟʘʮʽʾ ʪʘ ʧʨʦʬʝʩʽʦʥʘʣʽʟʘʮʽʾ ʜʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ. 

 

ʉʇʀʉʆʂ ʃɯʊɽʈɸʊʋʈʀ: 

1. ʇʨʦ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʜʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʟʜʽʡʩʥʝʥʥʷ ʧʫʙʣʽʯʥʠʭ ʟʘʢʫʧʽʚʝʣʴ 

ʪʦʚʘʨʽʚ, ʨʦʙʽʪ ʽ ʧʦʩʣʫʛ ʜʣʷ ʟʘʤʦʚʥʠʢʽʚ, ʧʝʨʝʜʙʘʯʝʥʠʭ ɿʘʢʦʥʦʤ ʋʢʨʘʾʥʠ çʇʨʦ 

ʧʫʙʣʽʯʥʽ ʟʘʢʫʧʽʚʣʽè, ʥʘ ʧʝʨʽʦʜ ʜʽʾ ʧʨʘʚʦʚʦʛʦ ʨʝʞʠʤʫ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ ʚ ʋʢʨʘʾʥʽ ʪʘ 

ʧʨʦʪʷʛʦʤ 90 ʜʥʽʚ ʟ ʜʥʷ ʡʦʛʦ ʧʨʠʧʠʥʝʥʥʷ ʘʙʦ ʩʢʘʩʫʚʘʥʥʷ: ʧʦʩʪʘʥʦʚʘ ʂʄʋ ʚʽʜ 30 

ʩʽʯʥʷ 2026 ʨ. ˉ 112 https://zakon.rada.gov.ua/laws/show/112-2026-%D0%BF#Text  

2. ɼʠʨʝʢʪʠʚʘ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʇʘʨʣʘʤʝʥʪʫ ʽ ʈʘʜʠ 2014/24/ɭʉ ʚʽʜ 26 

ʣʶʪʦʛʦ 2014 ʨʦʢʫ ʧʨʦ ʧʫʙʣʽʯʥʽ ʟʘʢʫʧʽʚʣʽ ʪʘ ʧʨʦ ʩʢʘʩʫʚʘʥʥʷ ɼʠʨʝʢʪʠʚʠ 

2004/18/ɭʉ. https://zakon.rada.gov.ua/laws/show/984_052-14#Text  

3. ʇʨʦ ʟʘʧʦʙʽʛʘʥʥʷ ʪʘ ʧʨʦʪʠʜʽʶ ʣʝʛʘʣʽʟʘʮʽʾ (ʚʽʜʤʠʚʘʥʥʶ) ʜʦʭʦʜʽʚ, 

ʦʜʝʨʞʘʥʠʭ ʟʣʦʯʠʥʥʠʤ ʰʣʷʭʦʤ, ʬʽʥʘʥʩʫʚʘʥʥʶ ʪʝʨʦʨʠʟʤʫ ʪʘ ʬʽʥʘʥʩʫʚʘʥʥʶ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʟʙʨʦʾ ʤʘʩʦʚʦʛʦ ʟʥʠʱʝʥʥʷ: ʟʘʢʦʥ ʋʢʨʘʾʥʠ. 

https://zakon.rada.gov.ua/laws/show/361-20#Text  

  

https://zakon.rada.gov.ua/laws/show/112-2026-%D0%BF#Text
https://zakon.rada.gov.ua/laws/show/984_052-14#Text
https://zakon.rada.gov.ua/laws/show/361-20#Text
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ʋɼʂ 656.615:004:330.322 

ʇɽʈʉʇɽʂʊʀɺʀ ʈʆɿɺʀʊʂʋ ʉʄɸʈʊ-ʇʆʈʊɯɺ 

 

ʂʫʟʴʤʝʥʢʦ ʆʣʝʥʘ ʖʨʽʾʚʥʘ, 

ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ 

ʥʘʚʽʛʘʮʽʾ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʩʫʜʥʦʤ 

ʍʝʨʩʦʥʩʴʢʘ ʜʝʨʞʘʚʥʘ ʤʦʨʩʴʢʘ ʘʢʘʜʝʤʽʷ 

ʤ. ʍʝʨʩʦʥ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʂʦʥʮʝʧʮʽʷ ʩʤʘʨʪ-ʧʦʨʪʽʚ ʥʘʙʫʚʘʻ ʚʩʝ ʙʽʣʴʰʦʛʦ ʟʥʘʯʝʥʥʷ ʚ 

ʫʤʦʚʘʭ ʟʨʦʩʪʘʥʥʷ ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʚʽʪʦʚʦʾ ʪʦʨʛʽʚʣʽ ʫ ʚʠʩʦʢʦʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ 

ʩʚʽʪʫ. ʉʤʘʨʪ-ʧʦʨʪʠ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʽʥʩʪʨʫʤʝʥʪ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʣʦʛʽʩʪʠʯʥʠʭ 

ʦʧʝʨʘʮʽʡ, ʷʢ ʨʫʰʽʡ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʛʣʦʙʘʣʴʥʦʾ ʤʦʨʩʴʢʦʾ ʛʘʣʫʟʽ ʪʘ ʷʢ ʨʫʰʽʡ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʣʘʥʮʶʛʘ ʧʦʩʪʘʯʘʥʴ. ɯʥʪʝʣʝʢʪʫʘʣʴʥʝ ʫʧʨʘʚʣʽʥʥʷ ʧʦʩʣʫʛʘʤʠ ʚ 

ʧʦʨʪʘʭ ʪʘ ʮʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʧʦʨʪʦʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʤʦʞʥʘ ʚʚʘʞʘʪʠ 

ʚʠʩʭʽʜʥʠʤʠ ʪʝʥʜʝʥʮʽʷʤʠ.  

ʂʣʁ ʯʦʚʽ ʩʣʦʚʘ: ʩʤʘʨʪ-ʧʦʨʪ, ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʧʦʨʪ, ʪʨʘʥʩʬʦʨʤʘʮʽʷ 

ʧʦʨʪʽʚ, ʧʦʨʪʦʚʘ ʛʘʣʫʟʴ, ʧʦʨʪʦʚʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ. 

 

ɺʦʜʥʠʡ ʪʨʘʥʩʧʦʨʪ ʟʘʡʤʘʻ ʧʨʦʚʽʜʥʫ ʨʦʣʴ ʫ ʛʣʦʙʘʣʴʥʽʡ ʪʦʨʛʽʚʣʽ, ʘʜʞʝ 

ʙʣʠʟʴʢʦ 80% ʪʦʚʘʨʽʚ ʪʨʘʥʩʧʦʨʪʫʻʪʴʩʷ ʟ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷʤ. ɿʚʘʞʘʶʯʠ ʥʘ ʮʝ, 

ʧʦʨʪʦʚʘ ʛʘʣʫʟʴ ʚʚʘʞʘʻʪʴʩʷ ʩʢʣʘʜʦʚʦʶ ʩʚʽʪʦʚʦʾ ʤʝʨʝʞʽ ʣʘʥʮʶʛʘ ʧʦʩʪʘʯʘʥʥʷ, ʷʢʘ 

ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʪʦʨʛʦʚʝʣʴʥʽ ʪʘ ʽʥʬʦʨ ʤʘʮʽʡʥʽ ʦʧʝʨʘʮʽʾ ʤʽʞ ʨʽʟʥʠʤʠ 

ʢʨʘʾʥʘʤʠ, ʨʝʛʽʦʥʘʤʠ. ɺ ʫʤʦʚʘʭ ʮʠʬʨʦʚʽʟʘʮʽʾ ʧʦʨʪʦʚʘ ʛʘʣʫʟʴ ʪʘ ʧʦʨʪʦʚʽ ʦʧʝʨʘʮʽʾ 

ʪʨʘʥʩʬʦʨʤʫʶʪʴʩʷ ʟʘʚʜʷʢʠ ʚʧʨʦʚʘʜʞʝʥʥʶ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʤʦʨʩʴʢʦʤʫ ʪʘ 

ʚʦʜʥʦʤʫ ʪʨʘʥʩʧʦʨʪʽ ʪʘ ʧʦʨʪʦʚʽʡ ʽʥʬʨʘ ʩʪʨʫʢʪʫʨʽ. ʅʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʟʜʘʪʥʽ 

ʤʽʥʽʤʽʟʫʚʘʪʠ ʣʶʜʩʴʢʽ ʧʦʤʠʣʢʠ ʪʘ ʟʙʦʾ, ʧʨʠʩʢʦʨʠʪʠ ʧʨʦʮʝʩʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘ 

ʦʙʨʦʙʢʠ ʚ ʧʦʨʪʫ. ʎʠʬʨʦʚʽʟʘʮʽʷ ʧʨʠʟʚʝʣʘ ʜʦ ʩʪʨʫʢʪʫʨʥʠʭ ʟʨʫʰʝʥʴ ʫ ʧʦʨʪʦʚʽʡ 

ʛʘʣʫʟʽ ʪʘ ʨʦʟʚʠʪʢʫ ʢʦʥʮʝʧʮʽʾ çʨʦʟʫʤʥʦʛʦè (ʩʤʘʨʪ) ʧʦʨʪʫ, ʷʢʘ ʚʧʝʨʰʝ 

ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʫ 2011 ʨʦʮʽ ʪʘ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ 

ʧʦʢʨʘʱʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʪʘ ʜʠʥʘʤʽʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʪʨʘʜʠʮʽʡʥʠʭ ʧʦʨʪʦʚʠʭ 
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ʧʦʩʣʫʛ [2]. ʇʦʨʪʦʚʽ ʩʪʘʥʮʽʾ ʪʨʘʥʩʬʦʨʤʫʶʪʴʩʷ ʫ ʩʢʣʘʜʥʽ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʽ 

ʦʭʦʧʣʶʶʪʴ ʙʘʛʘʪʦʨʽʚʥʝʚʫ ʦʨʛʘʥʽʟʘʮʽʶ ʧʦʨʪʦʚʠʭ ʦʧʝʨʘʮʽʡ ʽʟ ʟʘʜʽʷʥʥʷʤ ʨʽʟʥʠʭ 

ʩʫʙô̒ ʢʪʽʚ ʚʟʘʻʤʦʜʽʾ. ɼʦ ʦʩʥʦʚʥʠʭ ʽʟ ʥʠʭ ʥʘʣʝʞʘʪʴ ʦʧʝʨʘʪʦʨʠ ʪʝʨʤʽʥʘʣʽʚ, 

ʪʨʘʥʩʧʦʨʪʥʽ ʢʦʤʧʘʥʽʾ, ʟʘʣʽʟʥʠʮʽ, ʚʘʥʪʘʞʦ ʚʽʜʧʨʘʚʥʠʢʠ, ʧʽʜʧʨʠʻʤʩʪʚʘ ʣʘʥʮʶʛʽʚ 

ʧʦʩʪʘʚʦʢ ʪʘ ʢʦʤʧʘʥʽʾ ʟ ʧʝʨʝʚʝʟʝʥʥʷ ʚʘʥʪʘʞʽʚ, ʷʢʽ ʧʦʚ'ʷʟʘʥʽ ʪʦʨʛʦʚʝʣʴʥʦʶ, 

ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʽʩʪʠʯʥʦʶ ʜʽʷʣʴʥʽʩʪʶ.  

ʆʩʥʦʚʦʶ ʩʤʘʨʪ-ʧʦʨʪʽʚ ʚʠʩʪʫʧʘʻ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʦʧʝʨʘʮʽʡ, ʷʢʘ ʧʝʨʝʪʚʦʨʶʻ 

ʧʦʨʪʠ ʥʘ ʚʠʩʦʢʦʥʘʜʽʡʥʽ ʪʘ ʛʥʫʯʢʽ ʣʦʛʽʩʪʠʯʥʽ ʮʝʥʪʨʠ ʪʘ ʭʘʙʠ, ʟʘʙʝʟʧʝʯʫʻ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʬʽʟʠʯʥʠʭ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʝʣʝʤʝʥʪʠ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʝʨʝʞ. ʈʦʟʫʤʥʠʡ ʧʦʨʪ ʨʦʟʤʽʱʫʻ ʥʝʦʙʭʽʜʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʪʘ 

ɯʊ- ʩʠʩʪʝʤʠ (ʘʙʦ ʽʥʬʦʨʤʘʮʽʡʥʫ ʩʪʨʫʢʪʫʨʫ) ʜʣʷ ʟʙʦʨʫ, ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ ʧʨʦ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʚʘʥʪʘʞʽʚ, ʘ ʪʘʢʦʞ ʧʨʘʮʶʻ ʥʘ ʦʩʥʦʚʽ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ [3]. ʄʦʨʩʴʢʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʧʦʨʪʠ ʚʩʝ 

ʯʘʩʪʽʰʝ ʚʧʨʦʚʘʜ ʞʫʶʪʴ ʧʝʨʝʜʦʚʽ ʪʝʭʥʦʣʦʛʽʾ, ʪʘʢʽ ʷʢ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ (ʐɯ), 

ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ (IoT) ʪʘ ʙʣʦʢʯʝʡʥ, ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ ʦʧʝʨʘʮʽʡ ʥʘ 

çʨʦʟʫʤʥʽè ʩʠʩʪʝʤʠ. ʎʽ ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʶʪʴ ʟʙʠʨʘʪʠ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ ʜʘʥʽ ʚ 

ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʩʧʨʠʷʶʯʠ ʢʨʘʱʦʤʫ ʧʨʠʡʥʷʪʪʶ ʨʽʰʝʥʴ ʪʘ ʧʽʜʚʠʱʝʥʥʶ 

ʦʧʝʨʘʮʽʡʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ [4].  

ʄʝʪʦʶ ʨʦʟʫʤʥʦʛʦ ʧʦʨʪʫ ʻ ʧʽʜʚʠʱʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʟʥʠʞʝʥʥʷ 

ʚʠʪʨʘʪ, ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʧʫʩʢʥʦʾ ʟʜʘʪʥʦʩʪʽ, ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʪʘ ʟʤʝʥʰʝʥʥʷ 

ʚʧʣʠʚʫ ʧʦʨʪʦʚʠʭ ʦʧʝʨʘʮʽʡ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ.  

ʋ 2024 ʨʦʮʽ ʦʙʩʷʛ ʩʚʽʪʦʚʦʛʦ ʨʠʥʢʫ ʨʦʟʫʤʥʠʭ ʧʦʨʪʽʚ ʦʮʽʥʝʥʠʡ ʫ 2,82 ʤʣʨʜ 

ʜʦʣ. ɿʘ ʧʨʦʛʥʦʟʘʤʠ, ʮʝʡ ʨʠʥʦʢ ʟʙʽʣʴʰʠʪʴʩʷ ʟ 3,41 ʤʣʨʜ ʜʦʣ. ʫ 2025 ʨʦʮʽ ʜʦ 

17,97 ʤʣʨʜ ʜʦʣ. ʫ 2032 ʨʦʮʽ ʟ ʩʝʨʝʜʥʴʦʨʽʯʥʠʤ ʪʝʤʧʦʤ ʟʨʦʩʪʘʥʥʷ 24,7% ʟʘ ʮʝʡ 

ʧʝʨʽʦʜ. ɿʘ ʩʝʛʤʝʥʪʘʤʠ ɸʟʽʘʪʩʴʢʦʛʦ-ʊʠʭʦʦʢʝʘʥʩʴʢʠʡ ʨʝʛʽʦʥ ʜʦʤʽʥʫʚʘʚ ʥʘ 

ʛʣʦʙʘʣʴʥʦʤʫ ʨʠʥʢʫ ʩʤʘʨʪ-ʧʦʨʪʽʚ ʟ ʯʘʩʪʢʦʶ 72,7% ʫ 2024 ʨʦʮʽ [4].  

ʋ 2024 ʨʦʮʽ ʥʘ ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʫ ʩʤʘʨʪ-ʧʦʨʪʽʚ ʜʦʤʽʥʫʚʘʚ ʩʝʛʤʝʥʪ ʤʦʨʩʴʢʠʭ 

ʧʦʨʪʽʚ ʪʘ, ʟʘ ʧʨʦʛʥʦʟʘʤʠ, ʮʝʡ ʩʝʛʤʝʥʪ ʙʫʜʝ ʥʘʡʰʚʠʜʰʝ ʨʦʟʚʠʚʘʪʠʩʷ ʧʨʦʪʷʛʦʤ 

2027-2032 ʨʦʢʽʚ. ʊʨʘʥʩʬʦʨʤʘʮʽʷ ʤʦʨʩʴʢʠʭ ʧʦʨʪʽʚ ʥʘ çʨʦʟʫʤʥʽè ʧʦʨʪʠ ʟʫʤʦʚʣʝʥʘ 

ʧʦʻʜʥʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ, ʧʦʪʨʝʙ ʫ ʧʽʜʚʠʱʝʥʥʽ ʦʧʝʨʘʮʽʡʥʦʾ 
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ʝʬʝʢʪʠʚʥʦʩʪʽ, ʜʝʨʞʘʚʥʦʛʦ ʬʽʥʘʥʩʫʚʘʥʥʷ ʧʦʨʪʦʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʟʨʦʩʪʘʥʥʷ 

ʩʚʽʪʦʚʦʾ ʪʦʨʛʽʚʣʽ. ʎʽ ʬʘʢʪʦʨʠ ʩʧʨʠʷʪʠʤʫʪʴ ʧʝʨʝʭʦʜʫ ʜʦ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʾ ʪʘ 

ʩʪʘʣʦʾ ʨʦʙʦʪʠ ʧʦʨʪʽʚ ʥʘ ʨʠʥʢʫ ʩʤʘʨʪ-ʧʦʨʪʽʚ.  

ʂʽʙʝʨʟʘʛʨʦʟʠ ʻ ʦʜʥʠʤʠ ʽʟ ʥʘʡʙʽʣʴʰʠʭ ʦʙʤʝʞʝʥʴ ʫ ʨʦʟʚʠʪʢʫ ʩʤʘʨʪ-ʧʦʨʪʽʚ. 

ʋ ʙʝʨʝʟʥʽ 2020 ʨʦʢʫ ʧʨʦʛʨʘʤʘ-ʚʠʤʘʛʘʯ, ʚʽʜʦʤʘ ʷʢ Mespinoza/Pysa, ʙʫʣʘ 

ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʧʦʨʪʫ ʄʘʨʩʝʣʷ ʫ ʌʨʘʥʮʽʾ. ʇʦʧʨʠ ʪʝ, ʱʦ ʤʦʨʩʴʢʘ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʥʝ ʙʫʣʘ ʦʩʥʦʚʥʠʤ ʦʙ'ʻʢʪʦʤ ʘʪʘʢʠ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ, ʚʦʥʘ ʚʩʝ ʞ 

ʧʦʩʪʨʘʞʜʘʣʘ ʯʝʨʝʟ ʟʚ'ʷʟʦʢ ʽʟ ʽʥʰʠʤʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤʠ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ 

ʩʠʩʪʝʤʘʤʠ ʫ ʤʽʩʪʽ ʄʘʨʩʝʣʽ. ɼʠʨʝʢʪʦʨʠ ʟ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ (CISO) ʚ ʨʽʟʥʠʭ 

ʧʦʩʪʨʘʞʜʘʣʠʭ ʦʨʛʘʥʽʟʘʮʽʷʭ ʤʽʩʪʘ ʚʠʤʫʰʝʥʽ ʚʧʨʦʚʘʜʠʪʠ ʟʘʭʦʜʠ ʟʘʭʠʩʪʫ ʜʣʷ 

ʟʥʘʯʥʦʛʦ ʟʤʝʥʰʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʨʽʚʥʷ ʚʧʣʠʚʫ ʢʽʙʝʨʘʪʘʢʠ, ʱʦ ʟʫʤʦʚʠʣʦ ʟʙʦʾ ʚ 

ʨʦʙʦʪʽ ʧʦʨʪʫ [4]. 

ʇʨʠʢʣʘʜʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʦʥʮʝʧʮʽʾ çʨʦʟʫʤʥʦʛʦ ʧʦʨʪʫè ʤʦʞʥʘ ʟʥʘʡʪʠ ʚ 

ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ ʩʚʽʪʫ ï ʚʽʜ ɭʚʨʦʧʠ ʜʦ ɸʟʽʾ, ɸʚʩʪʨʘʣʽʾ ʪʘ ʇʽʚʥʽʯʥʦʾ ɸʤʝʨʠʢʠ [8], 

ʧʨʦʪʝ ʻʚʨʦʧʝʡʩʴʢʽ ʧʦʨʪʠ ʻ ʣʽʜʝʨʘʤʠ ʫ ʧʨʦʮʝʩʘʭ ʮʠʬʨʦʚʽʟʘʮʽʾ ʚ ʫʤʦʚʘʭ 

ʢʦʨʧʦʨʘʪʠʟʘʮʽʾ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʩʪʨʘʪʝʛʽʯʥʠʭ ʽʥʚʝʩʪʠʮʽʡ ʫʨʷʜʽʚ ʚ ʧʦʨʪʦʚʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ. ʂʨʽʤ ʮʴʦʛʦ, ʻʚʨʦʧʝʡʩʴʢʽ ʧʦʨʪʠ ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʩʪʨʫʢʪʫʨʽ 

ʧʦʨʪʦʚʠʭ ʤʽʩʪ, ʦʩʢʽʣʴʢʠ ʙʽʣʴʰʽʩʪʴ ʟ ʥʠʭ ʻ ʚʥʫʪʨʽʰʥʴʦʤʽʩʴʢʠʤʠ ʧʦʨʪʘʤʠ, ʚ ʷʢʠʭ 

ʽʩʥʫʶʪʴ ʧʨʦʙʣʝʤʠ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ, ʘ ʪʘʢʦʞ ʚʠʩʦʢʦʢʦʥʢʫʨʝʥʪʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʷʢʝ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʥʘʜʘʥʥʷ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ʧʦʩʣʫʛ 

ʜʣʷ ʟʘʣʫʯʝʥʥʷ ʥʦʚʠʭ ʢʣʽʻʥʪʽʚ ʽ ʫʪʨʠʤʘʥʥʷ ʽʩʥʫʶʯʠʭ. 

ʌʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʤʘʨʪ-ʧʦʨʪʽʚ ʚ ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥʘʭ ʜʦʟʚʦʣʷʻ ʩʪʚʝʨʜ 

ʞʫʚʘʪʠ ʧʨʦ ʟʥʘʯʥʝ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚ ʧʦʨʪʦʚʽʡ 

ʛʘʣʫʟʽ ʰʣʷʭʦʤ ʩʢʦʨʦʯʝʥʥʷ ʨʽʚʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʦʧʪʠʤʽʟʘʮʽʾ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʧʝʨʝʚʝʟʝʥʴ ʪʘ ʤʽʥʽʤʽʟʘʮʽʾ ʟʙʦʾʚ ʚ ʨʦʙʦʪʽ ʧʦʨʪʫ, ʷʢʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʬʽʥʘʥʩʦʚʠʭ 

ʚʪʨʘʪ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʷʛʘʶʪʴʩʷ ʝʬʝʢʪʠ ʙʽʣʴʰ ʥʘʜʽʡʥʦʛʦ, ʙʝʟʧʝʯʥʦʛʦ, ʝʢʦʣʦʛ 

ʽʯʥʦʛʦ ʪʘ çʨʦʟʫʤʥʦʛʦè ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʦʨʪʽʚ.  

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ çʨʦʟʫʤʥʠʭè ʧʦʨʪʽʚ ʷʢ ʢʦʥʮʝʧʮʽʷ ʪʘʢʦʞ ʧʝʨʝʙʫʚʘʻ ʥʘ ʝʪʘʧʽ 

ʨʦʟʚʠʪʢʫ ʚ ʫʤʦʚʘʭ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʮʠʬʨʦʚʽʟʘʮʽʾ. ɿʽ ʰʚʠʜʢʠʤ 

ʨʦʟʚʠʪʢʦʤ ʧʝʨʝʜʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʩʣʽʜ ʩʪʚʦʨʠʪʠ ʩʠʩʪʝʤʫ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ 
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ʨʦʟʫʤʥʠʭ ʧʦʨʪʽʚ, ʷʢʘ ʙ ʚʽʜʦʙʨʘʞʘʣʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ 

ʨʦʟʫʤʥʠʭ ʧʦʨʪʽʚ ʟ ʤʝʪʦʶ ʧʦʜʘʣʴʰʦʛʦ ʩʧʨʠʷʥʥʷ ʾʭ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ, ʘ ʪʘʢʦʞ 

ʬʦʨʤʫʚʘʣʘ ʪʝʭʥʽʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʙʫʜʽʚʥʠʮʪʚʘ ʨʦʟʫʤʥʠʭ ʧʦʨʪʽʚ. ʆʜʥʘʢ, ʥʘ 

ʩʴʦʛʦʜʥʽ ʚʽʜʥʦʩʥʦ ʤʘʣʦ ʜʦʩʣʽʜʞʝʥʴ ʩʠʩʪʝʤ ʦʮʽʥʢʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʽʥʪʝʣʝʢ 

ʪʫʘʣʴʥʠʭ ʧʦʨʪʽʚ, ʚʽʜʩʫʪʥʽ ʻʜʠʥʽ ʛʘʣʫʟʝʚʽ ʩʪʘʥʜʘʨʪʠ ʚ ʦʮʽʥʮʽ ʝʬʝʢʪʠʚʥʦʩʪʽ [7]. 

ʇʦʧʨʠ ʨʷʜ ʧʝʨʝʚʘʛ çʨʦʟʫʤʥʠʭè ʧʦʨʪʽʚ, ʧʨʠ ʾʭ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʚʠʥʠʢʘʶʪʴ 

ʪʘʢʽ ʧʨʦʙʣʝʤʠ, ʷʢ ʚʠʩʦʢʽ ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʥʷ, ʧʨʦʙʣʝʤʠ ʽʥʪʝʛʨʘʮʽʾ ʫ ʪʨʘʥʩʧʦʨʪʥʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʪʘ ʜʝʬʽʮʠʪ ʨʦʙʦʯʦʾ ʩʠʣʠ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʮʠʬʨʦʚʠʭ ʥʘʚʠʯʦʢ 

[1]. ʇʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʨʦʟʫʤʥʠʭ ʧʦʨʪʽʚ ʧʦʪʨʝʙʫʚʘʪʠʤʫʪʴ ʧʦʚʥʦʾ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʦʧʝʨʘʮʽʡ ʪʘ ʙʝʟʧʝʨʝʙʽʡʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʮʠʬʨʦʚʠʭ 

ʝʢʦʩʠʩʪʝʤ. ɼʦʩʣʽʜʞʝʥʥʷ ʝʚʦʣʶʮʽʾ ʩʤʘʨʪ-ʧʦʨʪʽʚ ʧʦʢʘʟʘʣʠ, ʱʦ ʚʦʥʠ ʧʝʨʝʭʦʜʷʪʴ 

ʚʽʜ ʩʠʩʪʝʤ ʧʝʨʰʦʛʦ ʜʦ ʧ'ʷʪʦʛʦ ʧʦʢʦʣʽʥʥʷ ʟ ʧʝʨʝʜʦʚʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʪʘ 

ʰʠʨʰʠʤ ʩʧʝʢʪʨʦʤ ʧʦʩʣʫʛ [6]. ʈʦʟʚʠʪʦʢ ʩʤʘʨʪ-ʧʦʨʪʽʚ ʨʫʭʘʪʠʤʝʪʴʩʷ ʚ ʥʘʧʨʷʤʢʫ 

ʨʦʟʫʤʥʠʭ ʧʦʨʪʽʚ ʟ ʙʽʣʴʰʠʤ ʟʘʣʫʯʝʥʥʷʤ ʚʠʩʦʢʠʭ ʪʝʭʥʦʣʦʛʽʡ.  

ɿʛʽʜʥʦ ʟ ʦʧʠʪʫʚʘʥʥʷʤ, ʣʽʜʝʨʠ ʧʦʨʪʦʚʦʾ ʛʘʣʫʟʽ ʦʯʽʢʫʶʪʴ, ʱʦ ʧʦʥʘʜ 

ʧʦʣʦʚʠʥʘ ʥʦʚʠʭ ʧʦʨʪʦʚʠʭ ʧʨʦʻʢʪʽʚ ʙʫʜʝ ʧʝʨʝʜʙʘʯʘʪʠ ʥʘʧʽʚ- ʘʙʦ ʧʦʚʥʫ 

ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʧʦʨʪʽʚ ʧʨʦʪʷʛʦʤ ʧ'ʷʪʠ ʨʦʢʽʚ, ʧʨʠ ʮʴʦʤʫ, ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʩʢʦʨʦʪʠʪʴ 

ʦʧʝʨʘʮʽʡʥʽ ʚʠʪʨʘʪʠ ʥʘ 25-55% ʪʘ ʧʽʜʚʠʱʠʪʴ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʥʘ 10-35%. ʇʨʠ 

ʮʴʦʤʫ, ʽʥʥʦʚʘʮʽʾ ʚ ʪʝʭʥʦʣʦʛʽʷʭ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʧʦʨʪʽʚ ʙʫʣʠ ʧʦʤʽʨʥʠʤʠ ʫ 

2019-2023 ʨʦʢʘʭ, ʟʘ ʷʢʽ ʙʫʣʦ ʧʦʜʘʥʦ ʧʦʥʘʜ 400 ʧʘʪʝʥʪʽʚ, ʟ ʷʢʠʭ ʣʠʰʝ ʥʝʚʝʣʠʢʘ 

ʯʘʩʪʠʥʘ ʙʫʣʘ ʥʦʚʘʪʦʨʩʴʢʦʶ [5]. 

ʆʪʞʝ, ʢʦʥʮʝʧʮʽʷ ʩʤʘʨʪ-ʧʦʨʪʽʚ ʚʠʭʦʜʠʪʴ ʟʘ ʨʘʤʢʠ ʪʨʘʜʠʮʽʡʥʦʛʦ ʾʭ 

ʨʦʟʫʤʽʥʥʷ ʷʢ ʽʥʩʪʨʫʤʝʥʪʫ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʣʦʛʽʩʪʠʯʥʠʭ ʦʧʝʨʘʮʽʡ, ʷʢ ʨʫʰʽʷ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʛʣʦʙʘʣʴʥʦʾ ʤʦʨʩʴʢʦʾ ʛʘʣʫʟʽ ʪʘ ʷʢ ʨʫʰʽʷ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʣʘʥʮʶʛʘ 

ʧʦʩʪʘʯʘʥʴ. ʉʚʽʪʦʚʘ ʧʨʘʢʪʠʢʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʦʨʪʦʚʫ ʛʘʣʫʟʴ ʪʘ 

ʜʦʩʚʽʜ ʾʾ ʨʝʘʣʽʟʘʮʽʾ ʫ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ, ʉʐɸ, ʂʠʪʘʾ, ʅʦʚʽʡ ɿʝʣʘʥʜʽʾ, ɸʚʩʪʨʘʣʽʾ ʪʘ 

ʂʘʥʘʜʽ ʜʝʤʦʥʩʪʨʫʶʪʴ, ʱʦ ʨʦʟʚʠʪʦʢ ʮʽʣʦʛʦ ʨʠʥʢʫ ʩʤʘʨʪ-ʧʦʨʪʽʚ ʜʦʟʚʦʣʷʻ 

ʽʥʪʝʛʨʫʚʘʪʠ ʧʨʦʮʝʩʠ ʪʦʨʛʽʚʣʽ ʟ ʧʨʦʮʝʩʘʤʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʴ, ʟʥʘʯʥʦ ʧʦʢʨʘʱʠʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʝʨʝʚʝʟʝʥʴ ʪʘ ʧʽʜʚʠʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʦʨʪʦʚʦʾ ʛʘʣʫʟʽ. 

ɯʥʚʝʩʪʠʮʽʾ ʚ ʧʦʨʪʦʚʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʪʘ ʩʤʘʨʪ-ʧʦʨʪʠ ʣʠʰʝ ʟʨʦʩʪʘʪʠʤʫʪʴ ʫ 
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2027-2032 ʨʦʢʘʭ, ʦʩʦʙʣʠʚʦ ʚ ʨʝʛʽʦʥʘʭ ʟ ʥʘʡʚʠʱʠʤ ʨʽʚʥʝʤ ʨʦʟʚʠʪʢʫ ʩʚʽʪʦʚʦʾ 

ʪʦʨʛʽʚʣʽ. 
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ɼʀʌɽʈɽʅʎɯʁʆɺɸʅɸ ɸʅʊʀʂʈʀɿʆɺɸ ʌɯʅɸʅʉʆɺɸ ʇʆʃɯʊʀʂɸ 

ʂʆʄʇɸʅɯʁ ɽʅɽʈɻɽʊʀʏʅʆɻʆ ʉɽʂʊʆʈʋ ʋʂʈɸɰʅʀ ɿɸ ʊʀʇɸʄʀ 

ɺʈɸɿʃʀɺʆʉʊɯ ɼʆ ʄɸʂʈʆɽʂʆʅʆʄɯʏʅʀʍ ʐʆʂɯɺ 

 

ʃʠʣʘʢ ʅʘʟʘʨʽʡ ɺʘʩʠʣʴʦʚʠʯ 

ʘʩʧʽʨʘʥʪ ʢʘʬʝʜʨʠ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʬʽʥʘʥʩʽʚ ʽ ʢʦʥʪʨʦʣʽʥʛʫ, 4 ʢʫʨʩ 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʘʜʠʤʘ ɻʝʪʴʤʘʥʘ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ʋ ʩʪʘʪʪʽ ʦʙˇʨʫʥʪʦʚʘʥʦ ʧʽʜʭʽʜ ʜʦ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʘʥʪʠʢʨʠʟʦʚʦʾ 

ʬʽʥʘʥʩʦʚʦʾ ʧʦʣʽʪʠʢʠ ʧʽʜʧʨʠʻʤʩʪʚ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʩʝʢʪʦʨʫ ʋʢʨʘʾʥʠ ʥʘ ʦʩʥʦʚʽ 

ʪʠʧʦʣʦʛʽʾ ʾʭ ʚʨʘʟʣʠʚʦʩʪʽ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ ʜʦ ʤʘʢʨʦʝʢʦʥʦʤʽʯʥʠʭ ʰʦʢʽʚ 

2018-2025 ʨʨ. ɯʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʦʜʝʣʽ ʩʪʨʫʢʪʫʨʥʦʛʦ ʟʣʘʤʫ ʪʠʧʫ Chow 

ʚʠʦʢʨʝʤʣʝʥʦ ʪʨʠ ʪʠʧʠ ʬʽʥʘʥʩʦʚʦʾ ʚʨʘʟʣʠʚʦʩʪʽ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʽʥʩʪʨʫʤʝʥʪʘʨʽʻʤ 

ʧʦʣʽʪʠʢʠ. 

ʂʣʁ ʯʦʚʽ ʩʣʦʚʘ: ʬʽʥʘʥʩʦʚʽ ʨʠʟʠʢʠ, ʘʥʪʠʢʨʠʟʦʚʘ ʬʽʥʘʥʩʦʚʘ ʧʦʣʽʪʠʢʘ, 

ʝʥʝʨʛʝʪʠʯʥʠʡ ʩʝʢʪʦʨ, ʤʘʢʨʦʝʢʦʥʦʤʽʯʥʘ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ, ʤʦʜʝʣʴ ʩʪʨʫʢʪʫʨʥʦʛʦ 

ʟʣʘʤʫ, ʪʠʧʦʣʦʛʽʷ ʬʽʥʘʥʩʦʚʦʾ ʚʨʘʟʣʠʚʦʩʪʽ, ʜʠʩʢʨʠʤʽʥʘʥʪʥʠʡ ʘʥʘʣʽʟ. 

 

ʇʝʨʽʦʜ 2018ï2025 ʨʨ. ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʜʣʷ ʋʢʨʘʾʥʠ ʥʘʢʦʧʠʯʝʥʥʷʤ 

ʤʘʢʨʦʝʢʦʥʦʤʽʯʥʠʭ ʰʦʢʽʚ ð ʧʘʥʜʝʤʽʾ, ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʛʦ ʚʪʦʨʛʥʝʥʥʷ ʟ 

ʨʫʡʥʫʚʘʥʥʷʤ ʝʥʝʨʛʝʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʟʥʝʮʽʥʝʥʥʷ ʥʘʮʽʦʥʘʣʴʥʦʾ ʚʘʣʶʪʠ 

(USD/UAH ʟ 27,3 ʜʦ 41,1 ʟʘ 2022ï2024 ʨʨ.). ʇʽʜʧʨʠʻʤʩʪʚʘ ʝʥʝʨʛʝʪʠʯʥʦʛʦ 

ʩʝʢʪʦʨʫ ʋʢʨʘʾʥʠ ʟʘʟʥʘʣʠ ʩʫʪʪʻʚʦʛʦ ʧʦʛʽʨʰʝʥʥʷ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ, ʧʨʦʪʝ 

ʭʘʨʘʢʪʝʨ ʮʴʦʛʦ ʧʦʛʽʨʰʝʥʥʷ ʻ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʤ. ɻʽʧʦʪʝʟʘ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ 

ʚ ʪʦʤʫ, ʱʦ ʚʨʘʟʣʠʚʽʩʪʴ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ ʜʦ ʤʘʢʨʦʰʦʢʽʚ ʥʝ ʻ ʦʜʥʦʪʠʧʥʦʶ, ʘ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʦʟʤʽʨʽʚ ʢʦʤʧʘʥʽʾ, ʬʦʨʤʠ ʚʣʘʩʥʦʩʪʽ, ʤʦʜʝʣʽ ʪʘʨʠʬʥʦʛʦ 

ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʩʪʨʫʢʪʫʨʠ ʢʘʧʽʪʘʣʫ [3, ʩ. 9ï42; 4, ʩ. 1ï50]. 

ɽʤʧʽʨʠʯʥʦʶ ʙʘʟʦʶ ʚʠʩʪʫʧʘʣʠ ʜʘʥʽ ʬʽʥʘʥʩʦʚʦʾ ʟʚʽʪʥʦʩʪʽ ʧᾷʷʪʠ 

ʧʽʜʧʨʠʻʤʩʪʚ ʝʥʝʨʛʦʩʝʢʪʦʨʫ ʋʢʨʘʾʥʠ ʟʘ 2018ï2025 ʨʨ. (n = 8): ɼʇ çʅɸɽʂ 
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çɽʥʝʨʛʦʘʪʦʤè, ʅɽʂ çʋʢʨʝʥʝʨʛʦè, ʇʨɸʊ çʋʢʨʛʽʜʨʦʝʥʝʨʛʦè, ɸʊ 

çɺʽʥʥʠʮʷʦʙʣʝʥʝʨʛʦè, ʊʆɺ çʆʩʥʦʚʘ ɽʥʝʨʛʦè. ɯʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ 

ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ ʜʽʘʛʥʦʩʪʦʚʘʥʦ ʯʝʨʝʟ ʜʠʩʢʨʠʤʽʥʘʥʪʥʠʡ ʧʦʢʘʟʥʠʢ Z ʟʘ 

ʄʦʜʝʣʣʶ ˉ3 ʜʣʷ ʩʝʢʮʽʡ D, E, ʱʦ ʽʥʪʝʛʨʫʻ ʩʽʤ ʬʽʥʘʥʩʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ï 

ʧʦʪʦʯʥʫ ʣʽʢʚʽʜʥʽʩʪʴ (K1), ʬʽʥʘʥʩʦʚʫ ʥʝʟʘʣʝʞʥʽʩʪʴ (K3), ʩʢʦʨʠʛʦʚʘʥʫ 

ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʚʣʘʩʥʦʛʦ ʢʘʧʽʪʘʣʫ (K5), ʦʙʦʨʦʪʥʽʩʪʴ ʜʝʙʽʪʦʨʩʴʢʦʾ (K8) ʪʘ 

ʢʨʝʜʠʪʦʨʩʴʢʦʾ (K9) ʟʘʙʦʨʛʦʚʘʥʦʩʪʝʡ, ʧʦʢʨʠʪʪʷ ʬʽʥʘʥʩʦʚʠʭ ʚʠʪʨʘʪ (K11) ʪʘ 

ʦʙʦʨʦʪʥʽʩʪʴ ʦʙʦʨʦʪʥʠʭ ʘʢʪʠʚʽʚ (K12) [5, ʩ. 71ï87]. ʏʫʪʣʠʚʽʩʪʴ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ 

ʜʦ ʤʘʢʨʦʰʦʢʽʚ ʬʦʨʤʘʣʽʟʦʚʘʥʘ ʤʦʜʝʣʣʶ ʩʪʨʫʢʪʫʨʥʦʛʦ ʟʣʘʤʫ ʪʠʧʫ Chow: 

Zit = Ŭi + ɓiĿɯɯʄʅt + ɔiĿDt + ŭiĿ(ɯɯʄʅt Ŀ Dt) + Ůit, 

ʜʝ Dt ð ʬʽʢʪʠʚʥʘ ʟʤʽʥʥʘ ʚʦʻʥʥʦʛʦ ʧʝʨʽʦʜʫ (D = 0 ʜʣʷ 2018ï2021 ʨʨ.; D = 1 

ʜʣʷ 2022ï2025 ʨʨ.); ɯɯʄʅ ð ʽʥʪʝʛʨʘʣʴʥʠʡ ʽʥʜʝʢʩ ʤʘʢʨʦʝʢʦʥʦʤʽʯʥʦʾ 

ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ, ʧʦʙʫʜʦʚʘʥʠʡ ʤʝʪʦʜʦʤ ʦʙᾷʻʢʪʠʚʥʦʛʦ ʟʚʘʞʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ 

ʢʦʝʬʽʮʽʻʥʪʘ ʚʘʨʽʘʮʽʾ ʪʨʴʦʭ ʢʦʤʧʦʥʝʥʪ ð ʽʥʜʝʢʩʫ ʩʧʦʞʠʚʯʠʭ ʮʽʥ, ʦʙʤʽʥʥʦʛʦ 

ʢʫʨʩʫ USD/UAH ʪʘ ʦʙʣʽʢʦʚʦʾ ʩʪʘʚʢʠ ʅɹʋ; Ŭi, ɓi, ɔi, ŭi ð ʧʘʨʘʤʝʪʨʠ ʯʫʪʣʠʚʦʩʪʽ 

ʪʘ ʩʪʨʫʢʪʫʨʥʦʛʦ ʟʣʘʤʫ. 

ʅʘ ʦʩʥʦʚʽ ʟʥʘʢʽʚ ʪʘ ʚʽʜʥʦʩʥʠʭ ʚʝʣʠʯʠʥ ʢʦʝʬʽʮʽʻʥʪʽʚ ʤʦʜʝʣʽ ʩʪʨʫʢʪʫʨʥʦʛʦ 

ʟʣʘʤʫ ʚʠʦʢʨʝʤʣʝʥʦ ʪʨʠ ʪʠʧʠ ʬʽʥʘʥʩʦʚʦʾ ʚʨʘʟʣʠʚʦʩʪʽ. ɸʜʘʧʪʠʚʥʠʡ ʪʠʧ (ʇʨɸʊ 

çʋʢʨʛʽʜʨʦʝʥʝʨʛʦè, ʊʆɺ çʆʩʥʦʚʘ ɽʥʝʨʛʦè) ð ʟʜʘʪʥʽʩʪʴ ʟʙʝʨʽʛʘʪʠ ʢʣʘʩ ʙʦʨʞʥʠʢʘ 

ʧʦʧʨʠ ʟʨʦʩʪʘʥʥʷ ʤʘʢʨʦʥʝʩʪʘʙʽʣʴʥʦʩʪʽ; ʭʘʨʘʢʪʝʨʥʽ ʦʟʥʘʢʠ ð ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ 

ʙʦʨʛʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʛʥʫʯʢʘ ʤʘʨʞʘ, ʜʠʚʝʨʩʠʬʽʢʦʚʘʥʽ ʜʞʝʨʝʣʘ ʚʠʨʫʯʢʠ. 

ʉʪʘʙʽʣʽʟʘʮʽʡʥʠʡ ʪʠʧ (ɸʊ çɺʽʥʥʠʮʷʦʙʣʝʥʝʨʛʦè) ð ʦʙʤʝʞʝʥʝ ʧʦʛʽʨʰʝʥʥʷ 

ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ ʟ ʚʽʜʥʦʚʣʝʥʥʷʤ ʧʽʩʣʷ ʧʽʢʫ ʰʦʢʫ; ʭʘʨʘʢʪʝʨʥʽ ʦʟʥʘʢʠ ï 

ʨʝʛʫʣʴʦʚʘʥʠʡ ʪʘʨʠʬ, ʧʦʤʽʨʥʘ ʙʦʨʛʦʚʘ ʟʘʣʝʞʥʽʩʪʴ, ʢʦʥʮʝʥʪʨʘʮʽʷ ʢʨʝʜʠʪʦʨʩʴʢʦʾ 

ʟʘʙʦʨʛʦʚʘʥʦʩʪʽ ʷʢ ʙʫʬʝʨʘ ʣʽʢʚʽʜʥʦʩʪʽ. ɼʝʧʨʝʩʠʚʥʠʡ ʪʠʧ (ɼʇ çʅɸɽʂ 

çɽʥʝʨʛʦʘʪʦʤè, ʅɽʂ çʋʢʨʝʥʝʨʛʦè) ð ʩʪʽʡʢʝ ʟʥʠʞʝʥʥʷ ʢʣʘʩʫ ʙʦʨʞʥʠʢʘ, 

ʟʨʦʩʪʘʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʜʝʨʞʘʚʥʦʛʦ ʬʽʥʘʥʩʫʚʘʥʥʷ; ʭʘʨʘʢʪʝʨʥʽ ʦʟʥʘʢʠ ï 

ʤʘʩʰʪʘʙʥʽ ʢʘʧʽʪʘʣʴʥʽ ʚʠʪʨʘʪʠ, ʚʘʣʶʪʥʘ ʝʢʩʧʦʟʠʮʽʷ, ʧʨʷʤʠʡ ʚʧʣʠʚ ʨʫʡʥʫʚʘʥʥʷ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

ɺʠʷʚʣʝʥʘ ʪʠʧʦʣʦʛʽʷ ʦʙˇʨʫʥʪʦʚʫʻ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ 
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ʘʥʪʠʢʨʠʟʦʚʦʾ ʬʽʥʘʥʩʦʚʦʾ ʧʦʣʽʪʠʢʠ, ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʢʣʘʩʠʯʥʽ ʪʝʦʨʝʪʠʯʥʽ ʨʘʤʢʠ 

ʧʦʨʪʬʝʣʴʥʦʾ ʪʝʦʨʽʾ [1, ʩ. 77ï91] ʪʘ ʤʦʜʝʣʽ ʮʽʥʦʫʪʚʦʨʝʥʥʷ ʢʘʧʽʪʘʣʴʥʠʭ ʘʢʪʠʚʽʚ 

[2, ʩ. 425ï442]. ɼʣʷ ʘʜʘʧʪʠʚʥʦʛʦ ʪʠʧʫ (ʛʦʨʠʟʦʥʪ 5ï10 ʨʨ.) ð ʨʝʽʥʚʝʩʪʫʚʘʥʥʷ 

ʧʨʠʙʫʪʢʫ, project finance, ESG-ʬʽʥʘʥʩʫʚʘʥʥʷ, ʥʘʨʦʱʫʚʘʥʥʷ K3 ʽ K5. ɼʣʷ 

ʩʪʘʙʽʣʽʟʘʮʽʡʥʦʛʦ (ʛʦʨʠʟʦʥʪ 3ï5 ʨʨ.) ð ʭʝʜʞʫʚʘʥʥʷ ʢʫʨʩʦʚʦʛʦ ʨʠʟʠʢʫ, 

ʧʨʦʜʦʚʞʝʥʥʷ ʩʪʨʦʢʽʚ ʙʦʨʛʫ, ʬʦʨʤʫʚʘʥʥʷ ʨʝʟʝʨʚʽʚ ʣʽʢʚʽʜʥʦʩʪʽ, ʢʦʥʪʨʦʣʴ K8 ʽ K9. 

ɼʣʷ ʜʝʧʨʝʩʠʚʥʦʛʦ (ʛʦʨʠʟʦʥʪ 1ï3 ʨʨ.) ð ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʽʷ ʙʦʨʛʫ ʟʘ ʫʯʘʩʪʶ 

ʤʽʞʥʘʨʦʜʥʠʭ ʬʽʥʘʥʩʦʚʠʭ ʦʨʛʘʥʽʟʘʮʽʡ, ʜʝʨʞʘʚʥʘ ʬʽʥʘʥʩʦʚʘ ʧʽʜʪʨʠʤʢʘ, ʧʝʨʝʛʣʷʜ 

ʪʘʨʠʬʫ ʟʘ ʤʦʜʝʣʣʶ cost-plus, ʬʦʨʤʫʚʘʥʥʷ ʘʥʪʠʢʨʠʭʢʠʭ ʙʫʬʝʨʽʚ ʟʘ ʢʦʥʮʝʧʮʽʻʶ 

ʊʘʣʝʙʘ [4, ʩ. 1ï50] ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ K1 ʽ K3. 

ʆʜʥʦʪʠʧʥʘ ʘʥʪʠʢʨʠʟʦʚʘ ʬʽʥʘʥʩʦʚʘ ʧʦʣʽʪʠʢʘ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚ 

ʝʥʝʨʛʦʩʝʢʪʦʨʫ ʋʢʨʘʾʥʠ ʻ ʥʝʝʬʝʢʪʠʚʥʦʶ ʯʝʨʝʟ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʫ ʚʨʘʟʣʠʚʽʩʪʴ. 

ʈʝʛʨʝʩʽʡʥʽ ʧʘʨʘʤʝʪʨʠ ʤʦʜʝʣʽ ʩʪʨʫʢʪʫʨʥʦʛʦ ʟʣʘʤʫ ʬʦʨʤʫʶʪʴ ʝʤʧʽʨʠʯʥʫ ʦʩʥʦʚʫ 

ʢʣʘʩʠʬʽʢʘʮʽʾ, ʢʦʞʥʦʤʫ ʪʠʧʫ ʚʽʜʧʦʚʽʜʘʻ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ, ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʮʽʣʴʦʚʽ 

ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʜʠʩʢʨʠʤʽʥʘʥʪʥʦʾ ʤʦʜʝʣʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʨʘʢʪʠʯʥʫ 

ʟʘʩʪʦʩʦʚʥʽʩʪʴ ʥʘ ʨʽʚʥʽ ʬʽʥʘʥʩʦʚʠʭ ʩʣʫʞʙ ʢʦʤʧʘʥʽʡ. 
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ʋɼʂ 339.138 

ɺʇʃʀɺ ʐʊʋʏʅʆɻʆ ɯʅʊɽʃɽʂʊʋ ʅɸ ɽʌɽʂʊʀɺʅɯʉʊʔ ʎʀʌʈʆɺʆɻʆ 

ʄɸʈʂɽʊʀʅɻʋ ʇɯɼʇʈʀɭʄʉʊɺ 

 

ʄʦʣʯʘʥʦʚ ʊʘʨʘʩ ɺʦʣʦʜʠʤʠʨʦʚʠʯ, 

ʄʘʛʽʩʪʨ 

 ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʜʠʟʘʡʥʫ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʋ ʩʪʘʪʪʽ ʜʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʪʝʭʥʦʣʦʛʽʡ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʥʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʮʠʬʨʦʚʦʛʦ ʤʘʨʢʝʪʠʥʛʫ ʩʫʯʘʩʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. ʈʦʟʛʣʷʥʫʪʦ ʦʩʥʦʚʥʽ 

ʥʘʧʨʷʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʽʚ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʫ ʤʘʨʢʝʪʠʥʛʦʚʽʡ 

ʜʽʷʣʴʥʦʩʪʽ, ʟʦʢʨʝʤʘ ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʨʝʢʣʘʤʠ, ʧʝʨʩʦʥʘʣʽʟʘʮʽʶ ʢʦʥʪʝʥʪʫ, 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʚʝʜʽʥʢʠ ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʦʧʪʠʤʽʟʘʮʽʶ ʢʦʤʫʥʽʢʘʮʽʡ ʽʟ ʢʣʽʻʥʪʘʤʠ. 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʧʝʨʝʚʘʛʠ ʚʧʨʦʚʘʜʞʝʥʥʷ AI-ʨʽʰʝʥʴ ʜʣʷ ʙʽʟʥʝʩʫ, ʩʝʨʝʜ ʷʢʠʭ 

ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʚʝʨʩʽʾ, ʩʢʦʨʦʯʝʥʥʷ ʚʠʪʨʘʪ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʚʟʘʻʤʦʜʽʾ ʟʽ 

ʩʧʦʞʠʚʘʯʘʤʠ. ɺʠʟʥʘʯʝʥʦ ʦʩʥʦʚʥʽ ʨʠʟʠʢʠ ʪʘ ʚʠʢʣʠʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ ʫ ʤʘʨʢʝʪʠʥʛʫ. ʅʘʚʝʜʝʥʦ ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʽʥʪʝʛʨʘʮʽʾ 

AI-ʪʝʭʥʦʣʦʛʽʡ ʫ ʤʘʨʢʝʪʠʥʛʦʚʫ ʩʪʨʘʪʝʛʽʶ ʧʽʜʧʨʠʻʤʩʪʚ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʮʠʬʨʦʚʠʡ ʤʘʨʢʝʪʠʥʛ, ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ, ʧʝʨʩʦʥʘʣʽʟʘʮʽʷ, 

ʘʚʪʦʤʘʪʠʟʘʮʽʷ, ʤʘʨʢʝʪʠʥʛʦʚʘ ʩʪʨʘʪʝʛʽʷ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʙʽʟʥʝʩʫ, ʘʥʘʣʽʪʠʢʘ ʜʘʥʠʭ. 

 

ʉʫʯʘʩʥʠʡ ʨʦʟʚʠʪʦʢ ʮʠʬʨʦʚʦʾ ʝʢʦʥʦʤʽʢʠ ʬʦʨʤʫʻ ʥʦʚʽ ʫʤʦʚʠ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʟʤʽʥʶʻ ʧʽʜʭʦʜʠ ʜʦ ʚʟʘʻʤʦʜʽʾ ʟʽ ʩʧʦʞʠʚʘʯʘʤʠ. ɺ 

ʫʤʦʚʘʭ ʚʠʩʦʢʦʾ ʢʦʥʢʫʨʝʥʮʽʾ ʢʦʤʧʘʥʽʾ ʟʤʫʰʝʥʽ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʽʥʥʦʚʘʮʽʡʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʘʨʢʝʪʠʥʛʦʚʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. ʆʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʽʚ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʡ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʫ ʮʠʬʨʦʚʦʤʫ ʤʘʨʢʝʪʠʥʛʫ. 

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʩʪʘʚ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʧʨʦʮʝʩʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ AI-ʪʝʭʥʦʣʦʛʽʡ ʜʦʟʚʦʣʷʻ ʧʽʜʧʨʠʻʤʩʪʚʘʤ 

ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʟʥʘʯʥʫ ʯʘʩʪʠʥʫ ʨʫʪʠʥʥʠʭ ʦʧʝʨʘʮʽʡ, ʘʥʘʣʽʟʫʚʘʪʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ 
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ʜʘʥʠʭ ʪʘ ʬʦʨʤʫʚʘʪʠ ʙʽʣʴʰ ʪʦʯʥʽ ʧʨʦʛʥʦʟʠ ʧʦʚʝʜʽʥʢʠ ʩʧʦʞʠʚʘʯʽʚ [1, c. 45]. 

ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʢʦʤʧʘʥʽʾ ʤʦʞʫʪʴ ʰʚʠʜʰʝ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʟʤʽʥ ʨʠʥʢʫ ʪʘ 

ʩʪʚʦʨʶʚʘʪʠ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʽ ʧʨʦʧʦʟʠʮʽʾ ʜʣʷ ʢʣʽʻʥʪʽʚ. 

ʇʠʪʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʫ ʤʘʨʢʝʪʠʥʛʫ ʜʦʩʣʽʜʞʫʚʘʣʠ ʷʢ 

ʫʢʨʘʾʥʩʴʢʽ, ʪʘʢ ʽ ʟʘʨʫʙʽʞʥʽ ʥʘʫʢʦʚʮʽ [2, c. 112]. ɿʥʘʯʥʫ ʫʚʘʛʫ ʚʯʝʥʽ ʧʨʠʜʽʣʷʶʪʴ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʢʦʤʫʥʽʢʘʮʽʡ, ʚʠʢʦʨʠʩʪʘʥʥʶ ʘʣʛʦʨʠʪʤʽʚ 

ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʚʧʣʠʚʫ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʧʦʚʝʜʽʥʢʫ ʩʧʦʞʠʚʘʯʽʚ. 

ʆʜʥʘʢ ʨʦʟʚʠʪʦʢ AI ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʜʟʚʠʯʘʡʥʦ ʰʚʠʜʢʦ, ʱʦ ʧʦʪʨʝʙʫʻ ʧʦʜʘʣʴʰʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʥʜʝʥʮʽʡ ʪʘ ʧʨʘʢʪʠʯʥʠʭ ʘʩʧʝʢʪʽʚ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʄʝʪʦʶ ʩʪʘʪʪʽ ʻ ʘʥʘʣʽʟ ʚʧʣʠʚʫ ʪʝʭʥʦʣʦʛʽʡ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʥʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʮʠʬʨʦʚʦʛʦ ʤʘʨʢʝʪʠʥʛʫ ʧʽʜʧʨʠʻʤʩʪʚ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ 

ʧʝʨʝʚʘʛ ʽ ʚʠʢʣʠʢʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ AI ʫ ʤʘʨʢʝʪʠʥʛʦʚʽʡ ʜʽʷʣʴʥʦʩʪʽ. 

ʎʠʬʨʦʚʠʡ ʤʘʨʢʝʪʠʥʛ ʩʴʦʛʦʜʥʽ ʦʭʦʧʣʶʻ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ 

ʢʘʥʘʣʽʚ ʢʦʤʫʥʽʢʘʮʽʾ. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ, ʢʦʥʪʝʢʩʪʥʘ ʨʝʢʣʘʤʘ, 

e-mail ʤʘʨʢʝʪʠʥʛ, SEO-ʧʨʦʩʫʚʘʥʥʷ, ʢʦʥʪʝʥʪ-ʤʘʨʢʝʪʠʥʛ ʪʘ ʽʥʰʽ ʟʘʩʦʙʠ ʚʟʘʻʤʦʜʽʾ 

ʟ ʘʫʜʠʪʦʨʽʻʶ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʪʘʢʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʟʜʘʪʥʦʩʪʽ ʢʦʤʧʘʥʽʾ ʰʚʠʜʢʦ ʘʥʘʣʽʟʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʪʘ ʘʜʘʧʪʫʚʘʪʠ ʤʘʨʢʝʪʠʥʛʦʚʽ 

ʢʘʤʧʘʥʽʾ ʜʦ ʧʦʪʨʝʙ ʩʧʦʞʠʚʘʯʽʚ. 

ʆʜʥʠʤ ʽʟ ʛʦʣʦʚʥʠʭ ʥʘʧʨʷʤʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʻ 

ʧʝʨʩʦʥʘʣʽʟʘʮʽʷ ʢʦʥʪʝʥʪʫ [3, c. 214]. ʉʫʯʘʩʥʽ ʘʣʛʦʨʠʪʤʠ ʘʥʘʣʽʟʫʶʪʴ ʧʦʚʝʜʽʥʢʫ 

ʢʦʨʠʩʪʫʚʘʯʽʚ, ʾʭʥʽ ʽʥʪʝʨʝʩʠ, ʽʩʪʦʨʽʶ ʧʦʢʫʧʦʢ ʪʘ ʘʢʪʠʚʥʽʩʪʴ ʫ ʤʝʨʝʞʽ. ʅʘ ʦʩʥʦʚʽ 

ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʩʠʩʪʝʤʘ ʬʦʨʤʫʻ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ ʟʘʣʫʯʝʥʦʩʪʽ ʢʣʽʻʥʪʽʚ ʪʘ ʟʙʽʣʴʰʠʪʠ ʧʨʦʜʘʞʽ. 

ʅʘʧʨʠʢʣʘʜ, ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʠ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ AI ʜʣʷ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʪʦʚʘʨʽʚ ʘʙʦ ʧʦʩʣʫʛ. ɸʣʛʦʨʠʪʤʠ ʟʜʘʪʥʽ ʚʠʟʥʘʯʘʪʠ ʥʘʡʙʽʣʴʰ 

ʨʝʣʝʚʘʥʪʥʠʡ ʢʦʥʪʝʥʪ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ, ʱʦ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ 

ʨʽʚʝʥʴ ʢʦʥʚʝʨʩʽʾ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ ʧʽʜʚʠʱʠʪʠ ʧʨʠʙʫʪʢʦʚʽʩʪʴ 

ʢʦʤʧʘʥʽʾ, ʘʣʝ ʡ ʧʦʢʨʘʱʠʪʠ ʢʣʽʻʥʪʩʴʢʠʡ ʜʦʩʚʽʜ. 

ɺʘʞʣʠʚʠʤ ʥʘʧʨʷʤʦʤ ʻ ʪʘʢʦʞ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʨʝʢʣʘʤʥʠʭ ʢʘʤʧʘʥʽʡ. 

AI-ʩʠʩʪʝʤʠ ʘʥʘʣʽʟʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʝʢʣʘʤʠ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, 
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ʚʠʟʥʘʯʘʶʪʴ ʦʧʪʠʤʘʣʴʥʽ ʢʘʥʘʣʠ ʧʨʦʩʫʚʘʥʥʷ, ʢʦʨʠʛʫʶʪʴ ʩʪʘʚʢʠ ʪʘ ʨʦʟʧʦʜʽʣʷʶʪʴ 

ʙʶʜʞʝʪ ʟʘʣʝʞʥʦ ʚʽʜ ʨʝʟʫʣʴʪʘʪʽʚ [4, c. 110]. ʎʝ ʜʦʟʚʦʣʷʻ ʢʦʤʧʘʥʽʷʤ ʤʽʥʽʤʽʟʫʚʘʪʠ 

ʚʠʪʨʘʪʠ ʪʘ ʦʪʨʠʤʫʚʘʪʠ ʚʠʱʠʡ ʨʽʚʝʥʴ ʦʢʫʧʥʦʩʪʽ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʽʥʚʝʩʪʠʮʽʡ. 

ʉʫʪʪʻʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʯʘʪ-ʙʦʪʠ ʪʘ ʚʽʨʪʫʘʣʴʥʽ ʧʦʤʽʯʥʠʢʠ. ɺʦʥʠ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʰʚʠʜʢʫ ʚʟʘʻʤʦʜʽʶ ʟʽ ʩʧʦʞʠʚʘʯʘʤʠ, ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʘ ʟʘʧʠʪʘʥʥʷ 

ʢʣʽʻʥʪʽʚ ʪʘ ʜʦʧʦʤʘʛʘʶʪʴ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʦʟʚʦʣʷʻ ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ ʩʝʨʚʽʩʫ ʪʘ 

ʟʤʝʥʰʠʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʝʨʩʦʥʘʣ. 

ʆʢʨʝʤʦʾ ʫʚʘʛʠ ʟʘʩʣʫʛʦʚʫʻ ʘʥʘʣʽʪʠʢʘ ʜʘʥʠʭ. ʉʫʯʘʩʥʽ AI-ʽʥʩʪʨʫʤʝʥʪʠ ʟʜʘʪʥʽ 

ʦʙʨʦʙʣʷʪʠ ʚʝʣʠʢʽ ʤʘʩʠʚʠ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʬʦʨʤʫʚʘʪʠ ʧʨʦʛʥʦʟʠ ʱʦʜʦ ʧʦʚʝʜʽʥʢʠ 

ʩʧʦʞʠʚʘʯʽʚ [5, c. 7]. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʢʦʤʧʘʥʽʾ ʤʦʞʫʪʴ ʙʽʣʴʰ ʪʦʯʥʦ ʚʠʟʥʘʯʘʪʠ 

ʮʽʣʴʦʚʫ ʘʫʜʠʪʦʨʽʶ ʪʘ ʧʨʠʡʤʘʪʠ ʝʬʝʢʪʠʚʥʽ ʫʧʨʘʚʣʽʥʩʴʢʽ ʨʽʰʝʥʥʷ. 

ʋ ʪʘʙʣ. 1 ʥʘʚʝʜʝʥʦ ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʫ 

ʮʠʬʨʦʚʦʤʫ ʤʘʨʢʝʪʠʥʛʫ. 

ʊʘʙʣʠʮʷ 1 

ʅʘʡʧʦʰʠʨʝʥʽʰʽ ʥʘʧʨʷʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ AI ʫ ʤʘʨʢʝʪʠʥʛʫ 

ʅʘʧʨʷʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʆʩʥʦʚʥʘ ʬʫʥʢʮʽʷ ʈʝʟʫʣʴʪʘʪ ʜʣʷ ʙʽʟʥʝʩʫ 

ʇʝʨʩʦʥʘʣʽʟʘʮʽʷ ʢʦʥʪʝʥʪʫ 
ɸʥʘʣʽʟ ʧʦʚʝʜʽʥʢʠ 

ʩʧʦʞʠʚʘʯʽʚ 
ɿʨʦʩʪʘʥʥʷ ʢʦʥʚʝʨʩʽʾ 

ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʨʝʢʣʘʤʠ 
ʆʧʪʠʤʽʟʘʮʽʷ ʨʝʢʣʘʤʥʠʭ 

ʢʘʤʧʘʥʽʡ 
ɿʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ 

ʏʘʪ-ʙʦʪʠ 
ɸʚʪʦʤʘʪʠʟʘʮʽʷ 

ʢʦʤʫʥʽʢʘʮʽʡ 

ʇʽʜʚʠʱʝʥʥʷ ʰʚʠʜʢʦʩʪʽ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ɸʥʘʣʽʪʠʢʘ ʜʘʥʠʭ ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʧʠʪʫ 
ʇʦʢʨʘʱʝʥʥʷ 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ 

 

ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣ. 1, ʚʠʢʦʨʠʩʪʘʥʥʷ AI ʦʭʦʧʣʶʻ ʧʨʘʢʪʠʯʥʦ ʚʩʽ ʢʣʶʯʦʚʽ 

ʝʣʝʤʝʥʪʠ ʩʫʯʘʩʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʤʘʨʢʝʪʠʥʛʫ [6, c. 184]. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻ ʚʠʩʦʢʠʡ 

ʨʽʚʝʥʴ ʽʥʪʝʛʨʘʮʽʾ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʜʽʷʣʴʥʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚ. 

ɺʘʞʣʠʚʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʤʘʻ ʥʝ ʣʠʰʝ 

ʧʝʨʝʚʘʛʠ, ʘʣʝ ʡ ʧʝʚʥʽ ʨʠʟʠʢʠ. ʆʜʥʠʤ ʽʟ ʛʦʣʦʚʥʠʭ ʚʠʢʣʠʢʽʚ ʻ ʧʠʪʘʥʥʷ 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʜʘʥʠʭ. ɼʣʷ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ AI-ʩʠʩʪʝʤ ʢʦʤʧʘʥʽʾ ʟʙʠʨʘʶʪʴ 

ʟʥʘʯʥʠʡ ʦʙʩʷʛ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʱʦ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʟʘʥʝʧʦʢʦʻʥʥʷ 
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ʱʦʜʦ ʙʝʟʧʝʢʠ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ. 

ʑʝ ʦʜʥʽʻʶ ʧʨʦʙʣʝʤʦʶ ʻ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʘʣʛʦʨʠʪʤʽʚ. ʅʘʜʤʽʨʥʘ 

ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʪʨʘʪʠ ʢʨʝʘʪʠʚʥʦʩʪʽ ʫ ʤʘʨʢʝʪʠʥʛʦʚʠʭ 

ʢʘʤʧʘʥʽʷʭ ʪʘ ʟʤʝʥʰʝʥʥʷ ʨʦʣʽ ʣʶʜʩʴʢʦʛʦ ʬʘʢʪʦʨʫ. ʂʨʽʤ ʪʦʛʦ, ʚʠʢʦʨʠʩʪʘʥʥʷ AI 

ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʠʭ ʬʽʥʘʥʩʦʚʠʭ ʽʥʚʝʩʪʠʮʽʡ ʪʘ ʥʘʷʚʥʦʩʪʽ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ 

ʩʧʝʮʽʘʣʽʩʪʽʚ. 

ɼʦ ʦʩʥʦʚʥʠʭ ʧʝʨʝʚʘʛ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʫ ʮʠʬʨʦʚʦʤʫ 

ʤʘʨʢʝʪʠʥʛʫ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ: 

¶ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʝʢʣʘʤʥʠʭ ʢʘʤʧʘʥʽʡ; 

¶ ʩʢʦʨʦʯʝʥʥʷ ʚʠʪʨʘʪ ʯʘʩʫ ʥʘ ʦʙʨʦʙʢʫ ʽʥʬʦʨʤʘʮʽʾ; 

¶ ʧʦʢʨʘʱʝʥʥʷ ʚʟʘʻʤʦʜʽʾ ʟʽ ʩʧʦʞʠʚʘʯʘʤʠ; 

¶ ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʨʫʪʠʥʥʠʭ ʧʨʦʮʝʩʽʚ; 

¶ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʘʥʘʣʽʪʠʢʠ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ. 

ʉʣʽʜ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ 

ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʘʚʠʣʴʥʦ ʩʬʦʨʤʦʚʘʥʦʾ ʤʘʨʢʝʪʠʥʛʦʚʦʾ ʩʪʨʘʪʝʛʽʾ. 

ʇʽʜʧʨʠʻʤʩʪʚʘʤ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʩʧʝʮʠʬʽʢʫ ʩʚʦʻʾ ʘʫʜʠʪʦʨʽʾ, ʨʽʚʝʥʴ 

ʮʠʬʨʦʚʦʾ ʟʨʽʣʦʩʪʽ ʢʦʤʧʘʥʽʾ ʪʘ ʜʦʩʪʫʧʥʽ ʨʝʩʫʨʩʠ. 

ɼʣʷ ʫʩʧʽʰʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ AI-ʪʝʭʥʦʣʦʛʽʡ ʫ ʤʘʨʢʝʪʠʥʛʦʚʫ ʜʽʷʣʴʥʽʩʪʴ 

ʜʦʮʽʣʴʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʪʘʢʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ: 

1. ʇʨʦʚʦʜʠʪʠ ʨʝʛʫʣʷʨʥʠʡ ʘʥʘʣʽʟ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʘʨʢʝʪʠʥʛʦʚʠʭ 

ʢʘʤʧʘʥʽʡ. 

2. ɺʠʢʦʨʠʩʪʦʚʫʚʘʪʠ AI ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʨʫʪʠʥʥʠʭ ʧʨʦʮʝʩʽʚ. 

3. ɿʘʙʝʟʧʝʯʫʚʘʪʠ ʟʘʭʠʩʪ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

4. ʇʦʻʜʥʫʚʘʪʠ ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʟ ʢʨʝʘʪʠʚʥʠʤʠ ʨʽʰʝʥʥʷʤʠ. 

5. ɯʥʚʝʩʪʫʚʘʪʠ ʫ ʥʘʚʯʘʥʥʷ ʧʝʨʩʦʥʘʣʫ ʪʘ ʨʦʟʚʠʪʦʢ ʮʠʬʨʦʚʠʭ 

ʢʦʤʧʝʪʝʥʮʽʡ. 

ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʮʠʬʨʦʚʽʟʘʮʽʾ ʙʽʟʥʝʩʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ ʩʪʘʻ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ 

[7, c. 97]. ʂʦʤʧʘʥʽʾ, ʷʢʽ ʘʢʪʠʚʥʦ ʚʧʨʦʚʘʜʞʫʶʪʴ AI-ʨʽʰʝʥʥʷ, ʦʪʨʠʤʫʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʰʚʠʜʰʝ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʠ ʨʠʥʢʫ, ʧʽʜʚʠʱʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 
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ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʢʘʤʧʘʥʽʡ ʪʘ ʬʦʨʤʫʚʘʪʠ ʜʦʚʛʦʩʪʨʦʢʦʚʽ ʚʽʜʥʦʩʠʥʠ ʟʽ 

ʩʧʦʞʠʚʘʯʘʤʠ. 

ʆʪʞʝ, ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʨʦʟʚʠʪʦʢ ʮʠʬʨʦʚʦʛʦ 

ʤʘʨʢʝʪʠʥʛʫ ʪʘ ʪʨʘʥʩʬʦʨʤʫʻ ʧʽʜʭʦʜʠ ʜʦ ʚʟʘʻʤʦʜʽʾ ʟ ʢʣʽʻʥʪʘʤʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ AI 

ʜʦʟʚʦʣʷʻ ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʦʧʪʠʤʽʟʫʚʘʪʠ ʤʘʨʢʝʪʠʥʛʦʚʽ ʧʨʦʮʝʩʠ, ʧʽʜʚʠʱʠʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʦʤʫʥʽʢʘʮʽʡ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦ 

ʩʧʦʞʠʚʘʯʽʚ. ɺʦʜʥʦʯʘʩ ʚʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʨʠʟʠʢʠ, ʧʦʚôʷʟʘʥʽ ʽʟ ʟʘʭʠʩʪʦʤ ʜʘʥʠʭ 

ʪʘ ʥʘʜʤʽʨʥʦʶ ʘʚʪʦʤʘʪʠʟʘʮʽʻʶ. ʇʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʣʷʛʘʶʪʴ 

ʫ ʚʠʚʯʝʥʥʽ ʚʧʣʠʚʫ ʥʦʚʽʪʥʽʭ AI-ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʧʦʚʝʜʽʥʢʫ ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʨʦʟʚʠʪʦʢ 

ʮʠʬʨʦʚʦʾ ʝʢʦʥʦʤʽʢʠ. 
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ʌɯʅɸʅʉʋɺɸʅʅʗ ʇʆʊʈɽɹ ɿɹʈʆʁʅʀʍ ʉʀʃ ʋʂʈɸɰʅʀ ʏɽʈɽɿ 

ʉʀʉʊɽʄʋ ʂʇʂɺ: ʇʈʆɹʃɽʄʀ ʎɯʃʔʆɺʆɻʆ ɺʀʂʆʈʀʉʊɸʅʅʗ 

ɹʖɼɾɽʊʅʀʍ ʂʆʐʊɯɺ ɺ ʋʄʆɺɸʍ ɺʆɭʅʅʆɻʆ ʉʊɸʅʋ 

 

ʎʝʣʶʢ ɼʘʨʠʥʘ ɺʘʩʠʣʽʚʥʘ 

ʗʨʦʚʘ ʆʣʷ ɺʦʣʦʜʠʤʠʨʽʚʥʘ 

ʂʫʨʩʘʥʪʠ 

ɺʽʡʩʴʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

 ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʦʩʦʙʣʠʚʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ 

ʧʨʦʛʨʘʤʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʚʠʜʘʪʢʽʚ ʪʘ ʢʨʝʜʠʪʫʚʘʥʥʷ ʙʶʜʞʝʪʫ ʚ ʧʨʦʮʝʩʽ 

ʬʽʥʘʥʩʫʚʘʥʥʷ ʧʦʪʨʝʙ ɿʙʨʦʡʥʠʭ ʉʠʣ ʋʢʨʘʾʥʠ ʧʽʜ ʯʘʩ ʜʽʾ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ. 

ɼʦʩʣʽʜʞʝʥʦ ʦʩʥʦʚʥʽ ʧʨʦʙʣʝʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʮʽʣʴʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʙʶʜʞʝʪʥʠʭ ʢʦʰʪʽʚ ʫ ʩʬʝʨʽ ʦʙʦʨʦʥʠ, ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʥʝʜʦʣʽʢʠ ʯʠʥʥʦʾ ʩʠʩʪʝʤʠ 

ʙʶʜʞʝʪʥʦʛʦ ʬʽʥʘʥʩʫʚʘʥʥʷ ʪʘ ʚʠʟʥʘʯʝʥʦ ʤʦʞʣʠʚʽ ʥʘʧʨʷʤʠ ʾʾ ʚʜʦʩʢʦʥʘʣʝʥʥʷ. 

ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ ʧʠʪʘʥʥʷʤ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʙʶʜʞʝʪʥʠʭ 

ʘʩʠʛʥʫʚʘʥʴ, ʬʽʥʘʥʩʫʚʘʥʥʶ ʥʦʚʽʪʥʽʭ ʚʠʜʽʚ ʦʙʦʨʦʥʥʠʭ ʧʦʪʨʝʙ, ʚʠʢʦʨʠʩʪʘʥʥʶ 

ʤʽʞʥʘʨʦʜʥʦʾ ʬʽʥʘʥʩʦʚʦʾ ʜʦʧʦʤʦʛʠ ʪʘ ʦʩʦʙʣʠʚʦʩʪʷʤ ʜʝʨʞʘʚʥʦʛʦ ʬʽʥʘʥʩʦʚʦʛʦ 

ʢʦʥʪʨʦʣʶ ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʂʇʂɺ, ʙʶʜʞʝʪʥʽ ʚʠʜʘʪʢʠ, ʚʦʻʥʥʠʡ ʩʪʘʥ, ɿʙʨʦʡʥʽ ʉʠʣʠ 

ʋʢʨʘʾʥʠ, ʜʝʨʞʘʚʥʠʡ ʙʶʜʞʝʪ, ʬʽʥʘʥʩʦʚʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʙʦʨʦʥʠ, ʮʽʣʴʦʚʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʰʪʽʚ. 

 

ɺʩʪʫʧ 

ʇʦʚʥʦʤʘʩʰʪʘʙʥʘ ʟʙʨʦʡʥʘ ʘʛʨʝʩʽʷ ʈʦʩʽʡʩʴʢʦʾ ʌʝʜʝʨʘʮʽʾ ʧʨʦʪʠ ʋʢʨʘʾʥʠ 

ʩʪʘʣʘ ʩʝʨʡʦʟʥʠʤ ʚʠʢʣʠʢʦʤ ʜʣʷ ʚʩʽʻʾ ʩʠʩʪʝʤʠ ʜʝʨʞʘʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʟʦʢʨʝʤʘ 

ʜʣʷ ʤʝʭʘʥʽʟʤʽʚ ʬʽʥʘʥʩʦʚʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʝʢʪʦʨʫ ʙʝʟʧʝʢʠ ʽ ʦʙʦʨʦʥʠ. ɺ ʫʤʦʚʘʭ 

ʪʨʠʚʘʣʠʭ ʙʦʡʦʚʠʭ ʜʽʡ ʜʝʨʞʘʚʘ ʟʤʫʰʝʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʩʪʘʙʽʣʴʥʝ ʬʽʥʘʥʩʫʚʘʥʥʷ 

ɿʙʨʦʡʥʠʭ ʉʠʣ ʋʢʨʘʾʥʠ, ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʫ ʚʦʻʥʥʦʾ ʦʙʩʪʘʥʦʚʢʠ ʪʘ 
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ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʷʚʥʽ ʙʶʜʞʝʪʥʽ ʨʝʩʫʨʩʠ. 

ʇʽʩʣʷ ʧʦʯʘʪʢʫ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʛʦ ʚʪʦʨʛʥʝʥʥʷ ʦʙʩʷʛʠ ʚʠʜʘʪʢʽʚ ʜʝʨʞʘʚʥʦʛʦ 

ʙʶʜʞʝʪʫ ʥʘ ʧʦʪʨʝʙʠ ʦʙʦʨʦʥʠ ʟʥʘʯʥʦ ʟʙʽʣʴʰʠʣʠʩʷ. ɿʥʘʯʥʘ ʯʘʩʪʠʥʘ ʢʦʰʪʽʚ 

ʩʧʨʷʤʦʚʫʻʪʴʩʷ ʥʘ ʟʘʢʫʧʽʚʣʶ ʦʟʙʨʦʻʥʥʷ, ʙʝʟʧʽʣʦʪʥʠʭ ʣʽʪʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ, ʩʠʩʪʝʤ 

ʟʚôʷʟʢʫ, ʟʘʩʦʙʽʚ ʨʘʜʽʦʝʣʝʢʪʨʦʥʥʦʾ ʙʦʨʦʪʴʙʠ, ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, 

ʽʥʞʝʥʝʨʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʽʥʰʦʛʦ ʤʘʡʥʘ ʚʽʡʩʴʢʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ʂʨʽʤ ʪʦʛʦ, 

ʩʫʪʪʻʚʦ ʟʨʦʩʣʠ ʧʦʪʨʝʙʠ ʫ ʬʽʥʘʥʩʫʚʘʥʥʽ ʣʦʛʽʩʪʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʤʝʜʠʯʥʦʾ 

ʜʦʧʦʤʦʛʠ, ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ ʪʘ ʧʽʜʪʨʠʤʢʠ ʯʣʝʥʽʚ 

ʾʭ ʩʽʤʝʡ. 

ʋ ʪʘʢʠʭ ʫʤʦʚʘʭ ʚʘʞʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʩʠʩʪʝʤʘ ʧʨʦʛʨʘʤʥʦʾ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʚʠʜʘʪʢʽʚ ʪʘ ʢʨʝʜʠʪʫʚʘʥʥʷ ʙʶʜʞʝʪʫ, ʷʢʘ ʻ ʦʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ʙʶʜʞʝʪʥʦʛʦ ʧʨʦʮʝʩʫ. ʉʘʤʝ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʂʇʂɺ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʨʦʟʧʦʜʽʣ ʙʶʜʞʝʪʥʠʭ ʨʝʩʫʨʩʽʚ ʤʽʞ ʦʢʨʝʤʠʤʠ ʙʶʜʞʝʪʥʠʤʠ 

ʧʨʦʛʨʘʤʘʤʠ ʪʘ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʢʦʥʪʨʦʣʴ ʟʘ ʮʽʣʴʦʚʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʰʪʽʚ. 

ʈʘʟʦʤ ʽʟ ʪʠʤ ʧʨʘʢʪʠʢʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʂʇʂɺ ʚ ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ 

ʩʪʘʥʫ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʘ ʥʠʟʢʫ ʩʫʪʪʻʚʠʭ ʧʨʦʙʣʝʤ. ɿʥʘʯʥʘ ʯʘʩʪʠʥʘ ʙʶʜʞʝʪʥʠʭ 

ʤʝʭʘʥʽʟʤʽʚ ʙʫʣʘ ʩʬʦʨʤʦʚʘʥʘ ʜʣʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʤʠʨʥʦʛʦ ʯʘʩʫ ʪʘ ʥʝ 

ʚʨʘʭʦʚʫʻ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʜʠʥʘʤʽʯʥʦʩʪʽ ʩʫʯʘʩʥʠʭ ʙʦʡʦʚʠʭ ʜʽʡ. ʋ ʨʝʟʫʣʴʪʘʪʽ 

ʚʠʥʠʢʘʶʪʴ ʪʨʫʜʥʦʱʽ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʽʥʘʥʩʫʚʘʥʥʷ ʦʙʦʨʦʥʥʠʭ 

ʧʦʪʨʝʙ, ʟʜʽʡʩʥʝʥʥʷʤ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʙʶʜʞʝʪʥʠʭ ʢʦʰʪʽʚ ʪʘ ʜʦʢʫʤʝʥʪʘʣʴʥʠʤ 

ʦʬʦʨʤʣʝʥʥʷʤ ʦʢʨʝʤʠʭ ʚʠʜʘʪʢʽʚ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ 

ʙʶʜʞʝʪʥʦʛʦ ʬʽʥʘʥʩʫʚʘʥʥʷ ʩʝʢʪʦʨʫ ʙʝʟʧʝʢʠ ʡ ʦʙʦʨʦʥʠ ʪʘ ʘʜʘʧʪʘʮʽʾ ʯʠʥʥʠʭ 

ʤʝʭʘʥʽʟʤʽʚ ʬʽʥʘʥʩʦʚʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʜʦ ʫʤʦʚ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ. 

ʄʝʪʦʶ ʩʪʘʪʪʽ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʙʣʝʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʂʇʂɺ ʧʽʜ ʯʘʩ 

ʬʽʥʘʥʩʫʚʘʥʥʷ ʧʦʪʨʝʙ ɿʙʨʦʡʥʠʭ ʉʠʣ ʋʢʨʘʾʥʠ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʤʦʞʣʠʚʠʭ ʥʘʧʨʷʤʽʚ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʮʽʣʴʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʶʜʞʝʪʥʠʭ ʢʦʰʪʽʚ. 

ʅʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʽ ʟʘʩʘʜʠ ʬʽʥʘʥʩʫʚʘʥʥʷ ʦʙʦʨʦʥʥʠʭ ʚʠʜʘʪʢʽʚ 

ʌʫʥʢʮʽʦʥʫʚʘʥʥʷ ʙʶʜʞʝʪʥʦʾ ʩʠʩʪʝʤʠ ʋʢʨʘʾʥʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʚʠʤʦʛ ɹʶʜʞʝʪʥʦʛʦ ʢʦʜʝʢʩʫ ʋʢʨʘʾʥʠ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʦʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ 



689 

ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʚʠʢʦʥʘʥʥʷ ʜʝʨʞʘʚʥʦʛʦ ʙʶʜʞʝʪʫ, ʧʦʨʷʜʦʢ ʟʜʽʡʩʥʝʥʥʷ 

ʙʶʜʞʝʪʥʠʭ ʚʠʜʘʪʢʽʚ ʪʘ ʤʝʭʘʥʽʟʤʠ ʢʦʥʪʨʦʣʶ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʶʜʞʝʪʥʠʭ 

ʢʦʰʪʽʚ. 

ʆʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʙʶʜʞʝʪʥʦʾ ʩʠʩʪʝʤʠ ʻ ʧʨʦʛʨʘʤʥʘ 

ʢʣʘʩʠʬʽʢʘʮʽʷ ʚʠʜʘʪʢʽʚ ʪʘ ʢʨʝʜʠʪʫʚʘʥʥʷ ʙʶʜʞʝʪʫ. ɺʦʥʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʙʶʜʞʝʪʥʠʭ ʧʨʦʛʨʘʤ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʟʧʦʜʽʣʫ ʙʶʜʞʝʪʥʠʭ 

ʨʝʩʫʨʩʽʚ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʬʽʥʘʥʩʦʚʦʛʦ ʢʦʥʪʨʦʣʶ. 

ʂʦʞʝʥ ʚʠʜʘʪʦʢ ʜʝʨʞʘʚʥʦʛʦ ʙʶʜʞʝʪʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʢʦʥʢʨʝʪʥʦʛʦ ʂʇʂɺ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʥʘʧʨʷʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʶʜʞʝʪʥʠʭ ʢʦʰʪʽʚ ʪʘ 

ʤʝʪʫ ʬʽʥʘʥʩʫʚʘʥʥʷ. ʊʘʢʠʡ ʤʝʭʘʥʽʟʤ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʧʨʦʟʦʨʽʩʪʴ 

ʙʶʜʞʝʪʥʦʛʦ ʧʨʦʮʝʩʫ, ʢʦʥʪʨʦʣʴ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʽʥʘʥʩʦʚʠʭ ʨʝʩʫʨʩʽʚ ʪʘ 

ʬʦʨʤʫʚʘʥʥʷ ʙʶʜʞʝʪʥʦʾ ʟʚʽʪʥʦʩʪʽ. 

ʇʦʨʷʜʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʶʜʞʝʪʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʬʽʥʘʥʩʽʚ ʋʢʨʘʾʥʠ. ʂʘʟʥʘʯʝʡʩʴʢʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʚʠʜʘʪʢʽʚ 

ʜʝʨʞʘʚʥʦʛʦ ʙʶʜʞʝʪʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʦʨʛʘʥʘʤʠ ɼʝʨʞʘʚʥʦʾ ʢʘʟʥʘʯʝʡʩʴʢʦʾ ʩʣʫʞʙʠ, 

ʷʢʽ ʧʝʨʝʚʽʨʷʶʪʴ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʙʶʜʞʝʪʥʠʭ ʦʧʝʨʘʮʽʡ ʟʘʪʚʝʨʜʞʝʥʠʤ ʙʶʜʞʝʪʥʠʤ 

ʧʨʠʟʥʘʯʝʥʥʷʤ. 

ʇʽʩʣʷ ʚʚʝʜʝʥʥʷ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ ʩʠʩʪʝʤʘ ʙʶʜʞʝʪʥʦʛʦ ʬʽʥʘʥʩʫʚʘʥʥʷ 

ʟʘʟʥʘʣʘ ʟʥʘʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɼʝʨʞʘʚʘ ʙʫʣʘ ʟʤʫʰʝʥʘ ʦʧʝʨʘʪʠʚʥʦ ʟʙʽʣʴʰʠʪʠ 

ʦʙʩʷʛʠ ʦʙʦʨʦʥʥʠʭ ʚʠʜʘʪʢʽʚ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʰʚʠʜʢʝ ʬʽʥʘʥʩʫʚʘʥʥʷ ʚʽʡʩʴʢʦʚʠʭ 

ʧʦʪʨʝʙ. ɺʦʜʥʦʯʘʩ ʯʠʥʥʘ ʩʠʩʪʝʤʘ ʂʇʂɺ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʠʰʠʣʘʩʷ 

ʦʨʽʻʥʪʦʚʘʥʦʶ ʥʘ ʫʤʦʚʠ ʤʠʨʥʦʛʦ ʯʘʩʫ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʦʯʘʣʠ ʧʨʦʷʚʣʷʪʠʩʷ ʧʨʦʙʣʝʤʠ, ʧʦʚôʷʟʘʥʽ ʟ ʥʝʜʦʩʪʘʪʥʴʦʶ 

ʛʥʫʯʢʽʩʪʶ ʙʶʜʞʝʪʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ, ʩʢʣʘʜʥʽʩʪʶ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʢʦʰʪʽʚ ʪʘ 

ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʶ ʦʢʨʝʤʠʭ ʙʶʜʞʝʪʥʠʭ ʧʨʦʮʝʜʫʨ ʩʫʯʘʩʥʠʤ ʫʤʦʚʘʤ ʚʝʜʝʥʥʷ 

ʚʽʡʥʠ. 

ʆʩʥʦʚʥʽ ʧʨʦʙʣʝʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʂʇʂɺ ʚ ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ 

ʩʪʘʥʫ. 

ʅʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʪʨʫʢʪʫʨʠ ʂʇʂɺ ʩʫʯʘʩʥʠʤ ʧʦʪʨʝʙʘʤ ɿʉʋ 

ʆʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʩʫʪʪʻʚʠʭ ʧʨʦʙʣʝʤ ʻ ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʯʠʥʥʦʾ ʩʪʨʫʢʪʫʨʠ 
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ʂʇʂɺ ʩʫʯʘʩʥʠʤ ʧʦʪʨʝʙʘʤ ʦʙʦʨʦʥʥʦʾ ʩʬʝʨʠ. ɹʽʣʴʰʽʩʪʴ ʙʶʜʞʝʪʥʠʭ ʧʨʦʛʨʘʤ ʫ 

ʛʘʣʫʟʽ ʦʙʦʨʦʥʠ ʙʫʣʠ ʩʬʦʨʤʦʚʘʥʽ ʱʝ ʜʦ ʧʦʯʘʪʢʫ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʾ ʚʽʡʥʠ ʪʘ 

ʦʨʽʻʥʪʫʚʘʣʠʩʷ ʧʝʨʝʚʘʞʥʦ ʥʘ ʪʨʘʜʠʮʽʡʥʽ ʚʠʜʠ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ɼʦ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʽʚ ʬʽʥʘʥʩʫʚʘʥʥʷ ʥʘʣʝʞʘʣʠ: ʫʪʨʠʤʘʥʥʷ ʦʩʦʙʦʚʦʛʦ 

ʩʢʣʘʜʫ, ʟʘʢʫʧʽʚʣʷ ʦʟʙʨʦʻʥʥʷ, ʨʝʤʦʥʪ ʚʽʡʩʴʢʦʚʦʾ ʪʝʭʥʽʢʠ, ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʙʦʡʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ. 

ʆʜʥʘʢ ʩʫʯʘʩʥʘ ʚʽʡʥʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʘʢʪʠʚʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʦʚʽʪʥʽʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʮʠʬʨʦʚʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ, ʙʝʟʧʽʣʦʪʥʠʭ ʣʽʪʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ ʪʘ 

ʟʘʩʦʙʽʚ ʨʘʜʽʦʝʣʝʢʪʨʦʥʥʦʾ ʙʦʨʦʪʴʙʠ. ɿʥʘʯʥʘ ʯʘʩʪʠʥʘ ʪʘʢʠʭ ʚʠʜʘʪʢʽʚ ʘʙʦ ʥʝ ʤʘʻ 

ʦʢʨʝʤʦʛʦ ʂʇʂɺ, ʘʙʦ ʬʦʨʤʘʣʴʥʦ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʯʠʥʥʠʤ ʥʘʧʨʷʤʘʤ ʙʶʜʞʝʪʥʦʾ 

ʢʣʘʩʠʬʽʢʘʮʽʾ. 

ʅʘʧʨʠʢʣʘʜ, ʟʘʢʫʧʽʚʣʷ ʢʦʤʝʨʮʽʡʥʠʭ ʜʨʦʥʽʚ, ʮʠʬʨʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 

ʧʦʜʚʽʡʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʯʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʢʽʙʝʨʙʝʟʧʝʢʠ ʯʘʩʪʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʝʨʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʤʽʞʥʠʭ ʙʶʜʞʝʪʥʠʭ 

ʧʨʦʛʨʘʤ. ʎʝ ʩʪʚʦʨʶʻ ʪʨʫʜʥʦʱʽ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʬʽʥʘʥʩʦʚʦʛʦ ʢʦʥʪʨʦʣʶ ʪʘ 

ʦʬʦʨʤʣʝʥʥʷ ʙʶʜʞʝʪʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ. 

ʂʨʽʤ ʪʦʛʦ, ʚʽʡʥʘ ʩʧʨʠʯʠʥʠʣʘ ʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʧʦʪʨʝʙ ʫ ʬʽʥʘʥʩʫʚʘʥʥʽ 

ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ, ʣʽʢʫʚʘʥʥʷ ʙʦʡʦʚʠʭ ʪʨʘʚʤ ʪʘ 

ʩʦʮʽʘʣʴʥʦʾ ʧʽʜʪʨʠʤʢʠ ʚʽʡʩʴʢʦʚʠʭ ʽ ʯʣʝʥʽʚ ʾʭ ʩʽʤʝʡ. ʏʠʥʥʘ ʩʠʩʪʝʤʘ ʂʇʂɺ ʥʝ 

ʧʦʚʥʦʶ ʤʽʨʦʶ ʚʨʘʭʦʚʫʻ ʩʧʝʮʠʬʽʢʫ ʪʘʢʠʭ ʚʠʜʘʪʢʽʚ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʬʽʥʘʥʩʦʚʦ-ʝʢʦʥʦʤʽʯʥʽ ʦʨʛʘʥʠ ʟʤʫʰʝʥʽ ʘʜʘʧʪʦʚʫʚʘʪʠ ʯʠʥʥʽ 

ʤʝʭʘʥʽʟʤʠ ʙʶʜʞʝʪʥʦʛʦ ʬʽʥʘʥʩʫʚʘʥʥʷ ʜʦ ʨʝʘʣʴʥʠʭ ʧʦʪʨʝʙ ʦʙʦʨʦʥʠ, ʱʦ ʥʝʨʽʜʢʦ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʨʘʚʦʚʠʤʠ ʨʠʟʠʢʘʤʠ. 

ʇʨʦʙʣʝʤʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʙʶʜʞʝʪʥʠʭ ʢʦʰʪʽʚ 

ɺ ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ ʦʧʝʨʘʪʠʚʥʽʩʪʴ ʬʽʥʘʥʩʫʚʘʥʥʷ ʤʘʻ ʢʨʠʪʠʯʥʝ 

ʟʥʘʯʝʥʥʷ. ʇʦʪʨʝʙʠ ʚʽʡʩʴʢʦʚʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠʩʷ ʜʫʞʝ ʰʚʠʜʢʦ 

ʟʘʣʝʞʥʦ ʚʽʜ ʦʧʝʨʘʪʠʚʥʦʾ ʦʙʩʪʘʥʦʚʢʠ, ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʙʦʡʦʚʠʭ ʜʽʡ ʪʘ ʭʘʨʘʢʪʝʨʫ 

ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ. 

ʈʘʟʦʤ ʽʟ ʪʠʤ ʯʠʥʥʘ ʧʨʦʮʝʜʫʨʘ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʙʶʜʞʝʪʥʠʭ ʘʩʠʛʥʫʚʘʥʴ ʤʽʞ 

ʨʽʟʥʠʤʠ ʂʇʂɺ ʻ ʩʢʣʘʜʥʦʶ ʪʘ ʪʨʠʚʘʣʦʶ. ɼʣʷ ʚʥʝʩʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʟʤʽʥ 
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ʥʝʦʙʭʽʜʥʦ ʧʦʛʦʜʞʝʥʥʷ ʄʽʥʽʩʪʝʨʩʪʚʘ ʬʽʥʘʥʩʽʚ ʋʢʨʘʾʥʠ, ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʜʦ 

ʙʶʜʞʝʪʥʦʛʦ ʨʦʟʧʠʩʫ ʪʘ ʧʨʦʭʦʜʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʠʭ ʧʨʦʮʝʜʫʨ ʧʦʛʦʜʞʝʥʥʷ. 

ʇʦʜʽʙʥʘ ʩʠʩʪʝʤʘ ʻ ʝʬʝʢʪʠʚʥʦʶ ʚ ʫʤʦʚʘʭ ʤʠʨʥʦʛʦ ʯʘʩʫ, ʢʦʣʠ ʙʶʜʞʝʪʥʝ 

ʧʣʘʥʫʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘʟʜʘʣʝʛʽʜʴ ʪʘ ʥʝ ʧʦʪʨʝʙʫʻ ʧʦʩʪʽʡʥʠʭ ʟʤʽʥ. ʇʨʦʪʝ ʚ 

ʫʤʦʚʘʭ ʘʢʪʠʚʥʠʭ ʙʦʡʦʚʠʭ ʜʽʡ ʪʘʢʘ ʧʨʦʮʝʜʫʨʘ ʟʥʘʯʥʦ ʫʩʢʣʘʜʥʶʻ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʚʽʡʩʴʢ ʥʝʦʙʭʽʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ. 

ʅʘ ʧʨʘʢʪʠʮʽ ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʪʨʠʤʦʢ ʫ ʬʽʥʘʥʩʫʚʘʥʥʽ ʪʝʨʤʽʥʦʚʠʭ 

ʟʘʢʫʧʽʚʝʣʴ ʟʘʩʦʙʽʚ ʨʘʜʽʦʝʣʝʢʪʨʦʥʥʦʾ ʙʦʨʦʪʴʙʠ, ʙʝʟʧʽʣʦʪʥʠʭ ʩʠʩʪʝʤ, ʪʝʭʥʽʯʥʠʭ 

ʟʘʩʦʙʽʚ ʨʦʟʚʽʜʢʠ, ʛʝʥʝʨʘʪʦʨʽʚ, ʩʠʩʪʝʤ ʟʚôʷʟʢʫ ʪʘ ʩʧʝʮʽʘʣʴʥʦʛʦ ʩʧʦʨʷʜʞʝʥʥʷ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʦʢʨʝʤʽ ʧʦʩʘʜʦʚʽ ʦʩʦʙʠ ʟʤʫʰʝʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʰʪʠ ʟʘ 

ʩʫʤʽʞʥʠʤʠ ʙʶʜʞʝʪʥʠʤʠ ʧʨʦʛʨʘʤʘʤʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʛʘʣʴʥʠʭ ʧʦʪʨʝʙ 

ʧʽʜʨʦʟʜʽʣʽʚ. ʅʘʜʘʣʽ ʮʝ ʤʦʞʝ ʩʪʘʪʠ ʧʽʜʩʪʘʚʦʶ ʜʣʷ ʚʠʟʥʘʥʥʷ ʪʘʢʠʭ ʚʠʜʘʪʢʽʚ 

ʥʝʮʽʣʴʦʚʠʤʠ. 

ʇʦʜʽʙʥʘ ʩʠʪʫʘʮʽʷ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʬʽʥʘʥʩʦʚʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʡʩʴʢ ʪʘ ʩʪʚʦʨʶʻ ʜʦʜʘʪʢʦʚʽ ʨʠʟʠʢʠ ʜʣʷ ʧʦʩʘʜʦʚʠʭ ʦʩʽʙ 

ʬʽʥʘʥʩʦʚʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʦʨʛʘʥʽʚ. 

ʇʨʦʙʣʝʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʞʥʘʨʦʜʥʦʾ ʬʽʥʘʥʩʦʚʦʾ ʜʦʧʦʤʦʛʠ 

ʇʽʩʣʷ ʧʦʯʘʪʢʫ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʾ ʚʽʡʥʠ ʋʢʨʘʾʥʘ ʦʪʨʠʤʘʣʘ ʟʥʘʯʥʠʡ ʦʙʩʷʛ 

ʤʽʞʥʘʨʦʜʥʦʾ ʬʽʥʘʥʩʦʚʦʾ ʪʘ ʚʽʡʩʴʢʦʚʦʾ ʜʦʧʦʤʦʛʠ ʚʽʜ ʽʥʦʟʝʤʥʠʭ ʜʝʨʞʘʚ, 

ʤʽʞʥʘʨʦʜʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʪʘ ʧʘʨʪʥʝʨʽʚ. 

ʄʽʞʥʘʨʦʜʥʘ ʧʽʜʪʨʠʤʢʘ ʚʢʣʶʯʘʻ ʛʨʘʥʪʦʚʫ ʜʦʧʦʤʦʛʫ, ʢʨʝʜʠʪʥʽ ʧʨʦʛʨʘʤʠ, 

ʧʦʩʪʘʚʢʠ ʦʟʙʨʦʻʥʥʷ, ʛʫʤʘʥʽʪʘʨʥʫ ʜʦʧʦʤʦʛʫ, ʬʽʥʘʥʩʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ʧʨʦʻʢʪʽʚ ʪʘ 

ʪʝʭʥʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʡʩʴʢʦʚʠʭ ʧʽʜʨʦʟʜʽʣʽʚ. 

ʈʘʟʦʤ ʽʟ ʪʠʤ ʯʠʥʥʘ ʩʠʩʪʝʤʘ ʂʇʂɺ ʥʝ ʧʝʨʝʜʙʘʯʘʻ ʦʢʨʝʤʦʛʦ ʤʝʭʘʥʽʟʤʫ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʚʠʜʘʪʢʽʚ, ʟʜʽʡʩʥʝʥʠʭ ʟʘ ʨʘʭʫʥʦʢ ʤʽʞʥʘʨʦʜʥʦʾ ʜʦʧʦʤʦʛʠ. 

ʎʝ ʩʪʚʦʨʶʻ ʥʠʟʢʫ ʧʨʦʙʣʝʤ: ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʬʦʨʤʫʚʘʥʥʷ ʟʚʽʪʥʦʩʪʽ ʜʣʷ 

ʤʽʞʥʘʨʦʜʥʠʭ ʧʘʨʪʥʝʨʽʚ, ʚʠʥʠʢʘʶʪʴ ʪʨʫʜʥʦʱʽ ʟ ʽʜʝʥʪʠʬʽʢʘʮʽʻʶ ʜʞʝʨʝʣ 

ʬʽʥʘʥʩʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ʚʠʜʘʪʢʽʚ, ʟʥʠʞʫʻʪʴʩʷ ʨʽʚʝʥʴ ʧʨʦʟʦʨʦʩʪʽ ʙʶʜʞʝʪʥʠʭ 

ʧʨʦʮʝʩʽʚ ʪʘ ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʧʨʦʚʝʜʝʥʥʷ ʬʽʥʘʥʩʦʚʦʛʦ ʘʫʜʠʪʫ. 

ʄʽʞʥʘʨʦʜʥʽ ʧʘʨʪʥʝʨʠ ʧʨʠʜʽʣʷʶʪʴ ʟʥʘʯʥʫ ʫʚʘʛʫ ʧʠʪʘʥʥʷʤ ʧʨʦʟʦʨʦʩʪʽ 
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ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʜʘʥʠʭ ʨʝʩʫʨʩʽʚ. ʊʦʤʫ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʬʽʥʘʥʩʦʚʦʛʦ 

ʦʙʣʽʢʫ ʤʽʞʥʘʨʦʜʥʦʾ ʜʦʧʦʤʦʛʠ ʻ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʜʘʣʴʰʦʾ 

ʧʽʜʪʨʠʤʢʠ ʋʢʨʘʾʥʠ. 

ʂʨʽʤ ʪʦʛʦ, ʚʽʜʩʫʪʥʽʩʪʴ ʦʢʨʝʤʠʭ ʤʝʭʘʥʽʟʤʽʚ ʦʙʣʽʢʫ ʤʽʞʥʘʨʦʜʥʦʾ ʜʦʧʦʤʦʛʠ 

ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʙʶʜʞʝʪʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʩʪʚʦʨʶʻ 

ʜʦʜʘʪʢʦʚʽ ʪʨʫʜʥʦʱʽ ʜʣʷ ʬʽʥʘʥʩʦʚʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʦʨʛʘʥʽʚ. 

ʆʩʦʙʣʠʚʦʩʪʽ ʜʝʨʞʘʚʥʦʛʦ ʬʽʥʘʥʩʦʚʦʛʦ ʢʦʥʪʨʦʣʶ ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ 

ɺʘʞʣʠʚʝ ʤʽʩʮʝ ʫ ʩʠʩʪʝʤʽ ʙʶʜʞʝʪʥʦʛʦ ʬʽʥʘʥʩʫʚʘʥʥʷ ʟʘʡʤʘʻ ʜʝʨʞʘʚʥʠʡ 

ʬʽʥʘʥʩʦʚʠʡ ʢʦʥʪʨʦʣʴ. 

ʆʨʛʘʥʠ ʜʝʨʞʘʚʥʦʛʦ ʬʽʥʘʥʩʦʚʦʛʦ ʢʦʥʪʨʦʣʶ ʟʜʽʡʩʥʶʶʪʴ ʧʝʨʝʚʽʨʢʫ 

ʟʘʢʦʥʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʶʜʞʝʪʥʠʭ ʢʦʰʪʽʚ, ʧʨʘʚʠʣʴʥʦʩʪʽ ʦʬʦʨʤʣʝʥʥʷ 

ʜʦʢʫʤʝʥʪʘʮʽʾ, ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʠʜʘʪʢʽʚ ʙʶʜʞʝʪʥʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ ʪʘ ʜʦʪʨʠʤʘʥʥʷ 

ʚʠʤʦʛ ʙʶʜʞʝʪʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ. 

ʇʨʦʪʝ ʚ ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʬʽʥʘʥʩʦʚʠʭ ʨʽʰʝʥʴ 

ʧʨʠʡʤʘʻʪʴʩʷ ʚ ʫʤʦʚʘʭ ʜʝʬʽʮʠʪʫ ʯʘʩʫ ʪʘ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʨʠʟʠʢʽʚ. ʏʘʩʪʦ ʟʘʢʫʧʽʚʣʽ 

ʟʜʽʡʩʥʶʶʪʴʩʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʝʨʤʽʥʦʚʠʭ ʧʦʪʨʝʙ ʚʽʡʩʴʢʦʚʠʭ ʧʽʜʨʦʟʜʽʣʽʚ. 

ʅʘ ʧʨʘʢʪʠʮʽ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʩʠʪʫʘʮʽʾ, ʢʦʣʠ ʚʠʜʘʪʦʢ ʻ ʦʙôʻʢʪʠʚʥʦ 

ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʙʦʨʦʥʦʟʜʘʪʥʦʩʪʽ ʜʝʨʞʘʚʠ, ʦʜʥʘʢ ʯʠʥʥʘ 

ʩʪʨʫʢʪʫʨʘ ʂʇʂɺ ʥʝ ʧʝʨʝʜʙʘʯʘʻ ʦʢʨʝʤʦʛʦ ʤʝʭʘʥʽʟʤʫ ʬʽʥʘʥʩʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ 

ʧʦʪʨʝʙʠ. 

ʇʦʧʨʠ ʮʝ, ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʧʝʨʝʚʽʨʦʢ ʦʢʨʝʤʽ ʚʠʜʘʪʢʠ ʤʦʞʫʪʴ 

ʚʠʟʥʘʚʘʪʠʩʷ ʥʝʮʽʣʴʦʚʠʤʠ ʯʝʨʝʟ ʬʦʨʤʘʣʴʥʫ ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʙʶʜʞʝʪʥʽʡ 

ʢʣʘʩʠʬʽʢʘʮʽʾ. ʇʦʜʽʙʥʠʡ ʧʽʜʭʽʜ ʩʪʚʦʨʶʻ ʜʦʜʘʪʢʦʚʠʡ ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʪʠʩʢ ʥʘ 

ʧʦʩʘʜʦʚʠʭ ʦʩʽʙ ʬʽʥʘʥʩʦʚʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʦʨʛʘʥʽʚ ʪʘ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ 

ʰʚʠʜʢʽʩʪʴ ʧʨʠʡʥʷʪʪʷ ʬʽʥʘʥʩʦʚʠʭ ʨʽʰʝʥʴ. 

ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʧʦʩʘʜʦʚʽ ʦʩʦʙʠ ʤʦʞʫʪʴ ʫʥʠʢʘʪʠ ʧʨʠʡʥʷʪʪʷ ʥʝʦʙʭʽʜʥʠʭ 

ʨʽʰʝʥʴ ʯʝʨʝʟ ʨʠʟʠʢ ʧʨʠʪʷʛʥʝʥʥʷ ʜʦ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, ʥʘʚʽʪʴ ʷʢʱʦ ʪʘʢʽ ʨʽʰʝʥʥʷ 

ʻ ʚʘʞʣʠʚʠʤʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʡʩʴʢʦʚʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʥʝʦʙʭʽʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ. 

ʅʘʧʨʷʤʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʂʇʂɺ 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʽʥʘʥʩʫʚʘʥʥʷ ʧʦʪʨʝʙ ɿʙʨʦʡʥʠʭ ʉʠʣ 
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ʋʢʨʘʾʥʠ ʥʝʦʙʭʽʜʥʦ ʚʜʦʩʢʦʥʘʣʠʪʠ ʯʠʥʥʫ ʩʠʩʪʝʤʫ ʧʨʦʛʨʘʤʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ 

ʚʠʜʘʪʢʽʚ ʪʘ ʢʨʝʜʠʪʫʚʘʥʥʷ ʙʶʜʞʝʪʫ. 

ʇʝʨʰ ʟʘ ʚʩʝ ʥʝʦʙʭʽʜʥʦ ʦʥʦʚʠʪʠ ʩʪʨʫʢʪʫʨʫ ʂʇʂɺ ʫ ʩʬʝʨʽ ʦʙʦʨʦʥʠ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʫʤʦʚ ʚʝʜʝʥʥʷ ʚʽʡʥʠ. 

ɼʦʮʽʣʴʥʠʤ ʻ ʩʪʚʦʨʝʥʥʷ ʦʢʨʝʤʠʭ ʙʶʜʞʝʪʥʠʭ ʧʨʦʛʨʘʤ ʜʣʷ ʬʽʥʘʥʩʫʚʘʥʥʷ 

ʙʝʟʧʽʣʦʪʥʠʭ ʩʠʩʪʝʤ, ʢʽʙʝʨʙʝʟʧʝʢʠ, ʟʘʩʦʙʽʚ ʨʘʜʽʦʝʣʝʢʪʨʦʥʥʦʾ ʙʦʨʦʪʴʙʠ, 

ʮʠʬʨʦʚʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ, ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ 

ʪʘ ʟʘʢʫʧʽʚʣʽ ʦʙʣʘʜʥʘʥʥʷ ʧʦʜʚʽʡʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. 

ʊʘʢʦʞ ʥʝʦʙʭʽʜʥʦ ʩʧʨʦʩʪʠʪʠ ʧʨʦʮʝʜʫʨʫ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʝʨʝʨʦʟʧʦʜʽʣʫ 

ʙʶʜʞʝʪʥʠʭ ʢʦʰʪʽʚ ʤʽʞ ʦʢʨʝʤʠʤʠ ʂʇʂɺ ʚ ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ. 

ʄʽʥʽʩʪʝʨʩʪʚʫ ʦʙʦʨʦʥʠ ʋʢʨʘʾʥʠ ʜʦʮʽʣʴʥʦ ʥʘʜʘʪʠ ʧʨʘʚʦ ʟʜʽʡʩʥʶʚʘʪʠ 

ʧʝʨʝʨʦʟʧʦʜʽʣ ʢʦʰʪʽʚ ʫ ʤʝʞʘʭ ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ ʦʙʦʨʦʥʥʠʭ ʚʠʜʘʪʢʽʚ ʙʝʟ 

ʧʨʦʭʦʜʞʝʥʥʷ ʪʨʠʚʘʣʠʭ ʧʨʦʮʝʜʫʨ ʧʦʛʦʜʞʝʥʥʷ. 

ʆʢʨʝʤʦʾ ʫʚʘʛʠ ʧʦʪʨʝʙʫʻ ʩʪʚʦʨʝʥʥʷ ʤʝʭʘʥʽʟʤʫ ʦʙʣʽʢʫ ʤʽʞʥʘʨʦʜʥʦʾ 

ʬʽʥʘʥʩʦʚʦʾ ʜʦʧʦʤʦʛʠ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ ʧʨʦʟʦʨʦʩʪʽ ʙʶʜʞʝʪʥʦʛʦ 

ʧʨʦʮʝʩʫ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʫ ʚʟʘʻʤʦʜʽʶ ʋʢʨʘʾʥʠ ʟ ʤʽʞʥʘʨʦʜʥʠʤʠ 

ʧʘʨʪʥʝʨʘʤʠ. 

ʂʨʽʤ ʪʦʛʦ, ʜʦʮʽʣʴʥʦ ʟʤʽʥʠʪʠ ʧʽʜʭʦʜʠ ʜʦ ʦʮʽʥʢʠ ʮʽʣʴʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʙʶʜʞʝʪʥʠʭ ʢʦʰʪʽʚ ʚ ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ. ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʬʽʥʘʥʩʦʚʦʛʦ 

ʢʦʥʪʨʦʣʶ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʥʝ ʣʠʰʝ ʬʦʨʤʘʣʴʥʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʂʇʂɺ, ʘʣʝ 

ʡ ʬʘʢʪʠʯʥʫ ʦʙʦʨʦʥʥʫ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʜʘʪʢʽʚ. 

ɺʠʩʥʦʚʢʠ 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʠʩʪʝʤʘ ʧʨʦʛʨʘʤʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʚʠʜʘʪʢʽʚ ʪʘ ʢʨʝʜʠʪʫʚʘʥʥʷ 

ʙʶʜʞʝʪʫ ʻ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʦʨʛʘʥʽʟʘʮʽʾ ʙʶʜʞʝʪʥʦʛʦ ʬʽʥʘʥʩʫʚʘʥʥʷ 

ʩʝʢʪʦʨʫ ʙʝʟʧʝʢʠ ʡ ʦʙʦʨʦʥʠ ʋʢʨʘʾʥʠ. ʈʘʟʦʤ ʽʟ ʪʠʤ ʫʤʦʚʠ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʾ ʚʽʡʥʠ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʥʝʜʦʩʪʘʪʥʶ ʘʜʘʧʪʠʚʥʽʩʪʴ ʯʠʥʥʦʾ ʩʠʩʪʝʤʠ ʂʇʂɺ ʜʦ ʩʫʯʘʩʥʠʭ 

ʧʦʪʨʝʙ ɿʙʨʦʡʥʠʭ ʉʠʣ ʋʢʨʘʾʥʠ. ʆʩʥʦʚʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʟʘʣʠʰʘʶʪʴʩʷ 

ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʪʨʫʢʪʫʨʠ ʂʇʂɺ ʩʫʯʘʩʥʠʤ ʚʠʜʘʤ ʦʙʦʨʦʥʥʠʭ ʧʦʪʨʝʙ, 

ʩʢʣʘʜʥʽʩʪʴ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʙʶʜʞʝʪʥʠʭ ʢʦʰʪʽʚ, ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ 

ʤʝʭʘʥʽʟʤʽʚ ʦʙʣʽʢʫ ʤʽʞʥʘʨʦʜʥʦʾ ʜʦʧʦʤʦʛʠ ʪʘ ʨʠʟʠʢʠ ʬʦʨʤʘʣʴʥʦʛʦ ʚʠʟʥʘʥʥʷ 
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ʦʢʨʝʤʠʭ ʚʠʜʘʪʢʽʚ ʥʝʮʽʣʴʦʚʠʤʠ. ʇʦʜʘʣʴʰʝ ʨʝʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʂʇʂɺ ʤʘʻ 

ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʽʣʴʰʦʾ ʛʥʫʯʢʦʩʪʽ ʙʶʜʞʝʪʥʦʛʦ ʬʽʥʘʥʩʫʚʘʥʥʷ, 

ʧʽʜʚʠʱʝʥʥʷ ʦʧʝʨʘʪʠʚʥʦʩʪʽ ʧʨʠʡʥʷʪʪʷ ʬʽʥʘʥʩʦʚʠʭ ʨʽʰʝʥʴ ʪʘ ʘʜʘʧʪʘʮʽʶ 

ʙʶʜʞʝʪʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʜʦ ʫʤʦʚ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ. ʈʝʘʣʽʟʘʮʽʷ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ 

ʟʘʭʦʜʽʚ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʶʜʞʝʪʥʠʭ ʨʝʩʫʨʩʽʚ, 

ʟʘʙʝʟʧʝʯʠʪʠ ʧʨʦʟʦʨʽʩʪʴ ʬʽʥʘʥʩʦʚʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʩʪʚʦʨʠʪʠ ʥʘʣʝʞʥʽ ʫʤʦʚʠ ʜʣʷ 

ʩʪʘʙʽʣʴʥʦʛʦ ʬʽʥʘʥʩʦʚʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ɿʙʨʦʡʥʠʭ ʉʠʣ ʋʢʨʘʾʥʠ. 
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ʉʊʈɸʊɽɻɯʏʅɸ ɸɼɸʇʊɸʎɯʗ ʂʆʄʇʃɽʂʉʋ ʄɸʈʂɽʊʀʅɻʋ ʅɸ 

ɿʆɺʅɯʐʅɯʍ ʈʀʅʂɸʍ 

 

ʐʫʤʽʣʦ ʆʣʴʛʘ ʉʪʘʥʽʩʣʘʚʽʚʥʘ, 

ʜ.ʝ.ʥ., ʧʨʦʬʝʩʦʨ 

ʏʝʨʥʠʰʝʚʘ ʄʘʨô̫ ʥʘ ʖʨʽʾʚʥʘ 

ʟʜʦʙʫʚʘʯʢʘ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʤʘʛʽʩʪʨ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ɺ. ʅ. ʂʘʨʘʟʽʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʜʦʩʣʽʜʞʝʥʦ ʩʪʨʘʪʝʛʽʯʥʫ ʘʜʘʧʪʘʮʽʶ ʤʘʨʢʝʪʠʥʛʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ 

4ʈ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʽʡʥʠʭ ʟʤʽʥ ʨʠʥʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ 

ʧʦʣʷʛʘʻ ʫ ʬʦʨʤʫʚʘʥʥʽ ʩʪʨʘʪʝʛʽʡ ʘʜʘʧʪʘʮʽʾ ʟʘ ʡʦʛʦ ʩʢʣʘʜʦʚʠʤʠ. ɿʘʟʥʘʯʝʥʠʡ 

ʧʽʜʭʽʜ ʜʦ ʩʪʨʘʪʝʛʽʯʥʦʾ ʘʜʘʧʪʘʮʽʾ ʤʘʨʢʝʪʠʥʛʫ ʩʧʨʠʷʻ ʫʩʧʽʭʫ ʢʦʤʧʘʥʽʾ ʥʘ 

ʟʦʚʥʽʰʥʽʭ ʨʠʥʢʘʭ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʘʨʢʝʪʠʥʛ, ʩʢʣʘʜʦʚʽ ʤʘʨʢʝʪʠʥʛʫ, ʘʜʘʧʪʘʮʽʷ, ʟʦʚʥʽʰʥʽ 

ʨʠʥʢʠ. 

 

ʉʫʯʘʩʥʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʩʪʘʥ ʥʘ ʤʽʞʥʘʨʦʜʥʠʭ ʨʠʥʢʘʭ ʥʘʙʫʚʘʻ ʧʦʩʪʽʡʥʦʾ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ. ʇʽʜ ʚʧʣʠʚʦʤ ʟʤʽʥ ʩʧʦʞʠʚʯʠʭ ʧʘʨʪʥʝʨʽʚ, ʮʽʣʴʦʚʦʾ ʘʫʜʠʪʦʨʽʾ, 

ʢʦʥʢʫʨʝʥʮʽʾ, ʧʦʨʫʰʝʥʴ ʨʠʥʢʦʚʠʭ ʤʝʭʘʥʽʟʤʽʚ ʮʽʥʦʫʪʚʦʨʝʥʥʷ ʪʘ ʨʦʟʧʦʜʽʣʫ ʚ 

ʫʤʦʚʘʭ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʟʤʽʥʶʻʪʴʩʷ ʡ ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʘʨʢʝʪʠʥʛʫ ʫ ʢʦʤʧʘʥʽʷʭ. 

ʅʝʦʙʭʽʜʥʠʤ ʩʪʘʻ ʚʽʜʩʪʝʞʝʥʥʷ ʟʤʽʥ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʢʦʤʧʘʥʽʡ, 

ʦʥʦʚʣʝʥʥʷ ʩʪʨʘʪʝʛʽʯʥʠʭ ʦʨʽʻʥʪʠʨʽʚ ʪʘ ʢʦʨʠʛʫʚʘʥʥʷ ʩʢʣʘʜʦʚʠʭ ʤʘʨʢʝʪʠʥʛʦʚʦʛʦ 

ʢʦʤʧʣʝʢʩʫ. 

ʉʪʨʘʪʝʛʽʯʥʘ ʘʜʘʧʪʘʮʽʷ ʤʘʨʢʝʪʠʥʛʫ ʥʘ ʟʦʚʥʽʰʥʽʭ ʨʠʥʢʘʭ ʦʟʥʘʯʘʻ ʧʨʦʮʝʩ 

ʫʟʛʦʜʞʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʤʘʨʢʝʪʠʥʛʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ (4ʈ ï ʧʨʦʜʫʢʪʫ, ʮʽʥʦʫʪʚʦʨʝʥʥʷ, 

ʢʘʥʘʣʽʚ ʟʙʫʪʫ ʪʘ ʧʨʦʩʫʚʘʥʥʷ) ʟʽ ʩʧʝʮʠʬʽʢʦʶ ʢʫʣʴʪʫʨʥʦʛʦ, ʝʢʦʥʦʤʽʯʥʦʛʦ, 

ʧʨʘʚʦʚʦʛʦ ʡ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʢʨʘʾʥʠ, ʥʘ ʷʢʫ ʚʠʭʦʜʠʪʴ ʢʦʤʧʘʥʽʷ. 

ʊʘʢʠʡ ʧʽʜʭʽʜ ʧʝʨʝʜʙʘʯʘʻ ʛʥʫʯʢʽʩʪʴ ʫ ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʴ ʽ ʩʧʨʠʷʻ ʟʘʙʝʟʧʝʯʝʥʥʶ 
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ʩʪʽʡʢʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚ ʫʤʦʚʘʭ ʤʽʥʣʠʚʦʛʦ ʨʠʥʢʫ. ɺʨʘʭʦʚʫʶʯʠ 

ʢʦʤʧʣʝʢʩʥʽʩʪʴ ʤʘʨʢʝʪʠʥʛʫ, ʢʦʤʧʘʥʽʷʤ ʜʦʮʽʣʴʥʦ ʬʦʨʤʫʚʘʪʠ ʤʘʨʢʝʪʠʥʛʦʚʽ 

ʩʪʨʘʪʝʛʽʾ ʘʜʘʧʪʘʮʽʾ ʟʘ ʩʢʣʘʜʦʚʠʤʠ. ʊʘʢ, ʚʽʜʧʦʚʽʜʥʦ ʩʢʣʘʜʦʚʽʡ çʧʨʦʜʫʢʪè 

ʨʦʟʨʦʙʣʶʻʪʴʩʷ ʪʦʚʘʨʥʘ ʩʪʨʘʪʝʛʽʷ, çʮʽʥʘè ï ʮʽʥʦʚʘ ʩʪʨʘʪʝʛʽʷ, çʤʽʩʮʝè ï ʩʪʨʘʪʝʛʽ 

ʜʠʩʪʨʠʙʫʮʽʾ, çʧʨʦʩʫʚʘʥʥʷè ï ʩʪʨʘʪʝʛʽʷ ʢʦʤʫʥʽʢʘʮʽʾ. 

ɺʽʜʧʦʚʽʜʥʦ ʧʝʨʰʦʾ ʩʢʣʘʜʦʚʦʾ ʢʦʤʧʣʝʢʩʫ ʤʘʨʢʝʪʠʥʛʫ 4ʈ çʧʨʦʜʫʢʪè 

ʥʝʦʙʭʽʜʥʠʤ ʻ ʚʽʨʥʦ ʧʦʜʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʪʦʚʘʨ. ɺʦʥʘ ʤʘʻ ʙʫʪʠ ʩʬʦʨʤʦʚʘʥʘ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʤʽʩʮʝʚʠʭ ʚʠʤʦʛ ʷʢ ʥʘ ʪʦʚʘʨʽ, ʪʘʢ ʽ ʫ ʜʦʢʫʤʝʥʪʘʭ. ʄʽʩʮʝʚʠʤ ʚʝʨʩʽʷʤ 

ʦʧʠʩʫ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʚʩʽ ʽʥʩʪʨʫʢʮʽʾ, ʧʦʷʩʥʝʥʥʷ, ʢʦʤʝʥʪʘʨʽ. ɺʨʘʭʦʚʫʚʘʪʠʩʴ 

ʤʘʶʪʴ ʥʘʮʽʦʥʘʣʴʥʽ ʢʦʣʴʦʨʠ ʥʘ ʫʧʘʢʦʚʮʽ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʢʫʣʴʪʫʨʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʢʨʘʾʥʠ, ʜʣʷ ʪʦʛʦ ʱʦʙ ʥʝ ʚʽʜʙʫʣʦʩʴ ʧʝʨʝʰʢʦʜ ʧʽʜ ʯʘʩ ʨʝʘʣʽʟʘʮʽʾ 

ʧʨʦʜʫʢʮʽʾ ʤʽʩʮʝʚʠʤ ʩʧʦʞʠʚʘʯʘʤ. 

 

ʈʠʩ. 1.4 ï ʉʢʣʘʜʦʚʽ ʘʜʘʧʪʘʮʽʾ ʤʘʨʢʝʪʠʥʛʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ 4P 

(ʈʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ ʟʘ [1, ʩ.45-47; 2, ʉ. 50-68; 3]) 

 

ɸʜʘʧʪʘʮʽʷ ʤʘʨʢʝʪʠʥʛʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʟʘ ʜʨʫʛʦʶ ʩʢʣʘʜʦʚʦʶ çʮʽʥʘè 

ʧʦʣʷʛʘʻ ʫ ʧʨʦʚʝʜʝʥʽ ʦʮʽʥʢʠ ʮʽʥ ʥʘ ʥʦʚʠʭ ʨʠʥʢʘʭ, ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʜʦʮʽʣʴʥʦʩʪʽ 

ʧʨʦʚʝʜʝʥʥʷ ʘʜʘʧʪʘʮʽʾ ʮʽʥ ʥʘ ʧʨʦʜʫʢʪʠ ʚʨʘʭʦʚʫʶʯʠ ʚʩʽ ʦʟʥʘʢʠ ʤʽʩʮʝʚʠʭ ʨʠʥʢʽʚ 

ʚʠʢʦʥʫʶʯʠ ʾʭ ʜʠʬʝʨʝʥʮʽʘʮʽʶ. ʆʟʥʘʢʘʤʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʧʨʦʜʫʢʮʽʶ ʤʦʞʫʪʴ 

ʊʦʚʘʨ 
(Product) 

Åʢʦʥʢʫʨʝʥʪʦʩʧʨʦ
ʤʦʞʥʽʩʪʴ 
ʪʦʚʘʨʫ; 

Åʫʧʘʢʦʚʢʘ. 
ʚʽʜʧʦʚʽʜʥʦ 
ʢʫʣʴʪʫʨʥʠʭ 
ʤʽʩʮʝʚʠʭ ʚʠʤʦʛ; 

Åʘʩʦʨʪʠʤʝʥʪ 
ʪʦʚʘʨʫ; 

Å̫ ʢʽʩʥʝ 
ʦʙʩʣʫʛʦʚʫʚʘʥʷ; 

Åʚʠʚʽʜ ʥʘ ʨʠʥʦʢ 
ʥʦʚʠʭ ʪʦʚʘʨʽʚ; 

Åʝʬʝʢʪʚʥʘ 
ʪʦʚʘʨʥʘ 
ʩʪʨʘʪʝʛʽʷ 

 

ʎʽʥʘ 
(Price) 

Åʜʠʬʝʨʝʥʮʽʘʮʽʷ ʮʽʥ 
ʥʘ ʧʨʦʜʫʢʪ ʚ 
ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 
ʤʽʩʮʝʚʠʭ ʪʨʘʜʠʮʽʡ 
ʩʧʦʞʠʚʘʯʽʚ; 

Åʚʨʘʭʫʚʘʥʥʷ ʨʽʚʥʷ 
ʢʦʥʢʫʨʝʥʮʽʾ ʮʽʥ ʥʘ 
ʨʠʥʢʘʭ ʢʨʘʾʥʠ; 

Åʨʽʚʝʥʴ ʜʦʭʦʜʽʚ 
ʤʽʩʮʝʚʦʛʦ 
ʥʘʩʝʣʝʥʥʷ; 

Åʚʠʟʥʘʯʝʥʥʷ ʯʽʪʢʠʭ 
ʮʽʣʝʡ 
ʮʽʥʦʫʪʚʦʨʝʥʥʷ ʪʘ 
ʬʦʨʤʫʚʘʥʥʷ 
ʩʪʨʘʪʝʛʽʾ. 

ʄʽʩʮʝ 

(Place/Distribution) 

Åʚʠʟʥʘʯʝʥʥʷ ʢʘʥʘʣʽʚ 
ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʜʫʢʮʽʾ; 

Åʟʘʣʫʯʝʥʥʷ 
ʧʦʩʝʨʝʜʥʠʢʽʚ ʪʘ 
ʘʫʪʩʦʨʩʠʥʛʦʚʠʭ 
ʦʨʛʘʥʽʟʘʮʽʡ; 

Åʩʝʛʤʝʥʪʘʮʽʷ; 

Åʨʝʘʣʽʟʘʮʽʷ ʧʨʦʜʫʢʮʽʾ 
ʯʝʨʝʟ ʚʝʙ-ʩʘʡʪʠ 
ʚʨʘʭʦʚʫʶʯʠ ʤʽʩʮʝʚʽ 
ʤʘʨʢʝʪʠʥʛʦʚʽ 
ʧʨʦʛʨʘʤʠ; 

Åʨʦʟʨʦʙʢʘ ʩʪʨʘʪʝʛʽʾ 
ʜʠʩʪʨʠʙʫʮʽʾ. 

 

 

ʇʨʦʩʫʚʘʥʥʷ 
(Promotion) 

Å̔ ʥʬʦʨʤʫʚʘʥʥʷ 
ʧʨʦʧʨʦʜʫʢʪ ʥʘ 
ʨʠʥʢʫ; 

Åʧʦʟʠʮʽʦʥʫʚʘʥʥʷ; 

Åʨʝʢʣʘʤʘ; 

Åʘʜʘʧʪʘʮʽʷ 
ʢʦʤʽʥʽʢʘʽʡʥʦʾ 
ʤʘʨʢʝʪʠʥʛʦʚʦʾ 
ʧʨʦʛʨʘʤʠ; 

Åʟʚʻʷʟʢʠ ʟ 
ʛʨʦʤʘʜʢʽʩʪʶ; 

Åʨʦʟʨʦʙʢʘ 
ʤʘʢʝʪʠʥʛʦʚʦʾ 
ʩʪʨʘʪʝʛʽʾ 
ʧʨʦʩʫʚʘʥʥʷ 
ʧʨʦʜʫʢʪʫ. 



697 

ʙʫʪʠ ʢʫʣʴʪʫʨʥʽ ʪʨʘʜʠʮʽʾ ʤʽʩʮʝʚʠʭ ʩʧʦʞʠʚʘʯʽʚ, ʨʽʚʝʥʴ ʢʦʥʢʫʨʝʥʮʽʾ ʥʘ ʨʠʥʢʫ, 

ʨʽʚʝʥʴ ʜʦʭʦʜʽʚ ʤʽʩʮʝʚʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʪʦʱʦ. 

ɺʽʜʧʦʚʽʜʥʦ ʩʢʣʘʜʦʚʦʾ çʤʽʩʮʝè ʜʣʷ ʘʜʘʧʪʘʮʽʾ ʤʘʨʢʝʪʠʥʛʫ ʢʦʤʧʘʥʽʾ 

ʦʙʠʨʘʶʪʴʩʷ ʚʘʨʽʘʥʪʠ ʢʘʥʘʣʽʚ ʟʘ ʷʢʠʤʠ ʨʝʘʣʽʟʫʻʪʴʩʷ ʧʨʦʜʫʢʮʽʷ. ʂʦʤʧʘʥʽʾ, ʱʦ 

ʟʜʽʡʩʥʶʶʪʴ ʨʝʘʣʽʟʘʮʽʶ ʧʨʦʜʫʢʮʽʾ ʯʝʨʝʟ ʚʣʘʩʥʽ ʪʦʨʛʦʚʝʣʴʥʽ ʧʽʜʨʦʟʜʽʣʠ ʥʘ 

ʚʥʫʪʨʽʰʥʴʦʤʫ ʨʠʥʢʫ, ʟʘʟʚʠʯʘʡ ʥʝ ʤʘʶʪʴ ʜʦʩʪʘʪʥʽʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʧʨʷʤʦʛʦ ʚʠʭʦʜʫ 

ʜʦ ʩʧʦʞʠʚʘʯʽʚ ʟʘ ʢʦʨʜʦʥʦʤ. ʍʦʯʘ ʘʜʘʧʪʘʮʽʷ ʪʦʚʘʨʽʚ ʜʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʣʦʢʘʣʴʥʦʛʦ 

ʧʦʧʠʪʫ ʻ ʥʝʦʙʭʽʜʥʦʶ, ʮʝʡ ʧʨʦʮʝʩ ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʠʭ ʯʘʩʦʚʠʭ ʚʠʪʨʘʪ. ʊʦʤʫ ʜʣʷ 

ʧʨʠʰʚʠʜʰʝʥʥʷ ʦʩʚʦʻʥʥʷ ʥʦʚʠʭ ʨʠʥʢʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ ʯʘʩʪʦ ʟʘʣʫʯʘʶʪʴ 

ʧʦʩʝʨʝʜʥʠʢʽʚ, ʟʦʢʨʝʤʘ ʘʫʪʩʦʨʩʠʥʛʦʚʽ ʦʨʛʘʥʽʟʘʮʽʾ. 

ɸʫʪʩʦʨʩʠʥʛ ʚʠʩʪʫʧʘʻ ʩʢʣʘʜʦʚʦʶ ʧʨʦʮʝʩʫ ʘʜʘʧʪʘʮʽʾ, ʘ ʬʘʭʽʚʮʽ ʟ ʣʦʢʘʣʽʟʘʮʽʾ 

ʜʦʧʦʤʘʛʘʶʪʴ ʩʢʦʨʦʪʠʪʠ ʪʝʨʤʽʥʠ ʚʠʚʝʜʝʥʥʷ ʧʨʦʜʫʢʮʽʾ ʥʘ ʤʽʞʥʘʨʦʜʥʠʡ ʨʽʚʝʥʴ. 

ʉʧʝʮʽʘʣʽʟʦʚʘʥʽ ʘʛʝʥʮʽʾ ʣʦʢʘʣʽʟʘʮʽʾ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʝʨʝʢʣʘʜ ʽ ʢʦʤʫʥʽʢʘʮʽʡʥʠʡ 

ʩʫʧʨʦʚʽʜ, ʱʦ ʜʦʟʚʦʣʷʻ ʢʦʤʧʘʥʽʷʤ ʫʟʛʦʜʠʪʠ ʩʚʦʾ ʧʦʚʽʜʦʤʣʝʥʥʷ ʟ ʢʫʣʴʪʫʨʥʠʤʠ, 

ʤʦʚʥʠʤʠ, ʧʦʣʽʪʠʯʥʠʤʠ, ʧʨʘʚʦʚʠʤʠ ʪʘ ʜʽʣʦʚʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʢʦʥʢʨʝʪʥʠʭ 

ʨʠʥʢʽʚ [4]. ɿʘʟʥʘʯʠʤʦ, ʱʦ ʤʽʩʮʝʚʽ ʘʛʝʥʪʠ ʘʙʦ ʜʠʩʪʨʠʙôʶʪʦʨʠ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʩʪʽʡʢʽʩʪʴ ʧʦʟʠʮʽʡ ʢʦʤʧʘʥʽʾ ʥʘ ʨʠʥʢʫ ʥʘʜʘʶʯʠ ʢʦʥʩʫʣʴʪʘʮʽʾ ʧʨʦ ʦʩʦʙʣʠʚʦʩʪʽ 

ʤʽʩʮʝʚʦʛʦ ʨʠʥʢʫ ʪʘ ʧʦʪʨʽʙʥʽ ʢʦʥʪʘʢʪʠ. ʊʘʢʦʞ ʢʦʤʧʘʥʽʾ ʤʦʞʫʪʴ ʨʝʘʣʽʟʫʚʘʪʠ 

ʧʨʦʜʫʢʮʽʶ ʯʝʨʝʟ ʩʘʡʪʠ, ʩʪʚʦʨʶʚʘʪʠ ʚʝʙ-ʧʨʠʩʫʪʥʽʩʪʴ ʚʨʘʭʦʚʫʶʯʠ ʝʣʝʤʝʥʪʠ 

ʤʽʩʮʝʚʠʭ ʧʨʦʛʨʘʤ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʢʦʤʫʥʽʢʘʮʽʡ.  

ɿʘ ʩʢʣʘʜʦʚʦʶ ʤʘʨʢʝʪʠʥʛʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ çʧʨʦʩʫʚʘʥʥʷè ʘʜʘʧʪʘʮʽʷ ʜʦ 

ʥʦʚʠʭ ʫʤʦʚ ʟʦʚʥʽʰʥʽʭ ʨʠʥʢʽʚ ʤʘʻ ʬʦʨʤʫʚʘʪʠʩʷ ʟʘ ʨʘʭʫʥʦʢ ʟʦʙʨʘʞʝʥʴ, 

ʧʦʚʽʜʦʤʣʝʥʴ, ʥʦʚʠʭ ʧʨʦʧʦʟʠʮʽʡ ʟʙʝʨʽʛʘʶʯʠ ʮʽʥʥʽʩʪʴ ʩʘʤʦʾ ʤʘʨʢʠ ʧʨʦʜʫʢʮʽʾ. 

ʇʝʨʝʜ ʪʠʤ ʷʢ ʚʠʡʪʠ ʥʘ ʥʦʚʠʡ ʨʠʥʦʢ ʤʘʻ ʙʫʪʠ ʽʥʬʦʨʤʫʚʘʥʥʷ ʧʨʦ ʧʨʦʜʫʢʪ ʥʘ 

ʨʠʥʢʫ. ɺ ʪʘʢʦʤʫ ʨʘʟʽ ʧʦʪʨʽʙʥʦ ʘʜʘʧʪʫʚʘʪʠ ʢʦʤʫʥʽʢʘʮʽʡʥʫ ʧʨʦʛʨʘʤʫ ʟʘʚʜʷʢʠ 

ʚʟʘʻʤʦʜʽʾ ʽʟ ʧʦʩʝʨʝʜʥʠʢʘʤʠ, ʤʽʩʮʝʚʠʤʠ ʘʛʝʥʪʘʤʠ. ɸʜʘʧʪʘʮʽʾ ʤʘʶʪʴ ʧʽʜʣʷʛʘʪʠ ʽ 

ʪʘʢʽ ʽʥʩʪʨʫʤʝʥʪʠ ʷʢ ʝʣʝʢʪʨʦʥʥʘ ʧʦʰʪʘ, ʨʝʢʣʘʤʘ, ʧʫʙʣʽʢʘʮʽʾ ʥʘ ʤʽʩʮʝʚʦʤʫ ʨʽʚʥʽ, 

ʧʨʷʤʠʡ ʤʘʨʢʝʪʠʥʛ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʢʦʞʥʘ ʢʦʤʧʘʥʽʷ, ʧʽʜ ʯʘʩ ʚʠʭʦʜʫ ʥʘ ʟʦʚʥʽʰʥʽ ʨʠʥʢʠ ʤʘʻ 

ʘʜʘʧʪʫʚʘʪʠ ʤʘʨʢʝʪʠʥʛ ʩʪʨʫʢʪʫʨʦʚʘʥʦ, ʟʘ ʩʢʣʘʜʦʚʠʤʠ, ʱʦ ʩʧʨʠʷʪʠʤʝ 
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ʝʬʝʢʪʠʚʥʦʤʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʶ ʙʽʟʥʝʩʫ ʽ ʦʪʨʠʤʘʥʥʶ ʧʨʠʙʫʪʢʫ. ɻʦʣʦʚʥʠʤʠ 

ʩʢʣʘʜʦʚʠʤʠ ʤʘʨʢʝʪʠʥʛʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ 4ʈ, ʱʦ ʦʙʦʚôʷʟʢʦʚʦ ʧʽʜʣʷʛʘʶʪʴ 

ʘʜʘʧʪʘʮʽʾ ʧʽʜ ʯʘʩ ʧʦʙʫʜʦʚʠ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʩʪʨʘʪʝʛʽʡ ʻ ʪʦʚʘʨ ʪʘ ʧʨʦʩʫʚʘʥʥʷ 

(ʢʦʤʫʥʽʢʘʮʽʷ), ʘʣʝ ʢʦʤʧʘʥʽʾ ʤʦʞʫʪʴ ʘʜʘʧʪʫʚʘʪʠ ʽ ʚʩʽ ʩʢʣʘʜʦʚʽ ʤʘʨʢʝʪʠʥʛʦʚʦʛʦ 

ʢʦʤʧʣʝʢʩʫ, ʱʦ ʩʧʨʠʷʪʠʤʝ ʾʭ ʘʜʘʧʪʘʮʽʾ ʥʘ ʨʠʥʢʫ ʽ ʧʽʜʚʠʱʝʥʥʶ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ. 
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Abstract. The article examines the constituent instrument (constitution) of an 

international organization as the foundation of its internal legal order and the 

principal source of its international legal personality. It is argued that constituent 
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determines the formation of the autonomous will of the organization and its distinct 

legal order. The study analyses the principal elements of international legal 
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attention is devoted to the capacity of international organizations to be parties to 

disputes as a practical manifestation of their international legal personality. 
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The constitutional ï or, to employ the terminology of the International Court of 

Justice, institutional ï dimension of constituent instruments [1, para. 19, pp. 74-75] 

consists in the fact that they create an international organization as a distinct subject 
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of international law, legally formalizing its establishment by other subjects of 

international law. They guarantee its autonomous functioning by endowing the 

organization with a will distinct from that of its founders and by laying the 

foundations of its internal legal order. 

In this regard, C. Ahlborn rightly observes that the contractual element inherent 

in constituent instruments at the moment of the establishment of an international 

organization is accompanied by a ñconstitutional momentumò that results in the 

creation of a new legal person [2, p. 413]. By establishing an organization, subjects of 

international law confer upon it part of their sovereign powers and thereby employ 

freedom of contract in order collectively to achieve objectives that none of them 

could attain individually. It is precisely this collective conferral of powers and the 

correlative creation of an autonomous legal order that distinguishes constituent 

instruments of international organizations from other international treaties. The 

attribution of competences transforms the individual wills of the contracting parties 

into the corporate will of the organization, autonomous and distinct from that of its 

founders [2, p. 414]. The internal autonomy of an international organization 

manifests itself externally through the relative separateness and impermeability of its 

own legal order, commonly described in terms of international legal personality 

[2, p. 415]. 

It should be emphasized that the internal legal order and the international legal 

personality of an international organization are closely and organically 

interconnected: whereas the internal legal order constitutes the normative and 

institutional basis for the formation and expression of the organizationôs will, 

international legal personality represents its external legal projection. In other words, 

it is precisely by virtue of the internal legal order established by the constituent 

instrument and further specified through the organizationôs practice that the effective 

exercise of its legal personality becomes possible, while legal personality itself 

confers international legal significance upon that internal legal order. 

In the doctrine of international law, it is generally accepted that the 

international legal personality of an international organization (personnalit® 
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juridique) encompasses its capacity to act as an independent bearer of international 

rights and obligations, to perform international legal acts in its own name, to 

conclude international treaties (ius tractatuum), to establish permanent 

representations and dispatch temporary diplomatic missions (ius legationis activum / 

passivum), to enjoy privileges and immunities applicable both to the organization 

itself and to its staff, to adopt decisions within the limits of its competence, and to 

incur responsibility for its acts or omissions [3, para. 20-35; 4, p. 186-187; 5, p. 428; 

6, p. 455-459; 7, p. 828-831; 8, p. 174-175]. 

In addition, certain authors distinguish further capacities, including the ability 

to extend active or passive recognition to other subjects of international law, convene 

and conduct international conferences, act as depositary of international treaties and 

register them, issue travel documents, possess its own seal, emblem and flag 

[9, p. 1305-1330], register vehicles, ships and aircrafts [10, p. 585-587], secure the 

personnel, material and financial resources necessary for its functioning [11, p. 192], 

own property, and enjoy the legal capacity required for the performance of its 

functions within domestic legal systems [12, p. 182]. 

A separate component of the international legal personality of international 

organizations is their capacity to participate in international disputes not merely as 

arbitral or institutional frameworks, but also as autonomous parties capable of 

protecting their own rights and interests before international courts and tribunals. In 

this regard, former Judge of the International Court of Justice J. Crawford 

distinguishes two closely interconnected dimensions of such capacity: first, the ability 

of an international organization to bring international claims for the protection of its 

rights and interests; and secondly, its procedural standing (locus standi) before 

international judicial and arbitral bodies [12, p. 180-181]. D. Akande likewise 

observes that the possession of international legal personality necessarily entails the 

capacity of an international organization to maintain its own rights through 

international dispute-settlement mechanisms, including by bringing international 

claims where the organization considers its rights to have been violated [13, p. 253]. 

The Ukrainian scholar A. V. Voitsikhovskyi likewise emphasizes that 
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international intergovernmental organizations, as subjects of international law, 

possess the capacity to advance claims concerning international responsibility against 

other subjects of international law in connection with injury caused to the 

organization, as well as to appear before judicial bodies as claimants or respondents 

[14, p. 226-227]. In a similar vein, K. Schmalenbach notes that international 

organizations may themselves become parties to international disputes and, 

consequently, fall within the scope of particular dispute-settlement mechanisms, 

including judicial and arbitral procedures [15, p. 251]. 

In this context, French-language doctrine occasionally employs the term la 

capacit® contentieuse, which may acquire different shades of meaning depending on 

the circumstances. The most neutral and, at the same time, precise equivalent in 

English-language academic writing appears to be the expression capacity to be a 

party to a dispute. In the works of C. Dominic®, this characteristic is viewed as the 

capacity of international organizations to participate in mechanisms and procedures 

of international responsibility, including the presentation of international claims and 

demands. According to Dominic®, such capacity constitutes an inherent attribute of 

international legal personality [16, p. 176-177]. 

Practice provides examples of extensive treaty-based recognition of the legal 

personality of international organizations, thereby confirming these doctrinal 

conclusions. Thus, the International Organisation of the Francophonie currently 

operates on the basis of the Charter adopted in Hanoi in 1997 and revised in 2005 

during the Ministerial Conference in Antananarivo. In addition to affirming that the 

Organization is a legal person under international public law and possesses legal 

personality, Article 9 of the Charter expressly provides that it ñmay conclude treaties, 

acquire and dispose of movable and immovable property, institute legal proceedings, 

and receive gifts, bequests and subsidies from governments, public or private 

institutions, or individualsò [17]. 

The capacity of international organizations to be parties to disputes also entails 

their ability to resort to various means of peaceful settlement of international 

disputes. Despite the absence in contemporary doctrine of a unified position as to 
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whether the principle of peaceful settlement of disputes applies to international 

organizations and, if so, to what extent they are bound by the corresponding 

obligation [20, p. 866-868], it is generally accepted that, as subjects of international 

law, such organizations may avail themselves of the full range of peaceful means 

envisaged in Article 33 of the Charter of the United Nations, including ñnegotiation, 

enquiry, mediation, conciliation, arbitration, judicial settlement, resort to regional 

agencies or arrangements, or other peaceful meansò [21, p. 8] which may be 

considered appropriate and necessary for the settlement of disputes [22, p. 41]. 

The International Court of Justice treated the availability to international 

organizations of the means of peaceful dispute settlement enumerated in Article 33 of 

the Charter of the United Nations as largely self-evident in its 1949 Reparation for 

Injuries Suffered in the Service of the United Nations Advisory Opinion. In that 

Opinion, the Court not only affirmed the international legal personality of the United 

Nations and its capacity to operate on the international plane, but also expressly 

stated that ñ[c]ompetence to bring an international claimò necessarily entails ñthe 

capacity to resort to the customary methods recognized by international law for the 

establishment, the presentation and the settlement of claimsò, including protest, 

requests for enquiry, negotiation, and recourse to arbitral or judicial settlement where 

authorized by the relevant legal instruments [23, ʩ. 177]. Accordingly, the Court 

effectively recognized that the capacity of an international organization to advance 

international claims is inseparable from its ability to avail itself of the traditional 

mechanisms of peaceful dispute settlement established under general international 

law. 

In this respect, A. Reinisch, Special Rapporteur of the International Law 

Commission, having analysed treaty practice, judicial practice, as well as the practice 

of international organizations and States, concluded that international organizations 

rely upon and employ the full spectrum of peaceful means for the settlement of 

disputes to which they are parties. At the same time, the practice examined by the 

Special Rapporteur demonstrates significant variations in the intensity and frequency 

with which such mechanisms are used. In particular, non-adjudicatory means of 
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dispute settlement appear to be employed considerably more frequently than 

arbitration, whereas recourse to international courts and tribunals remains 

comparatively rare [24, p. 10-11]. Reinisch further emphasizes that this practice, 

although not exhaustive, nevertheless provides a sufficiently representative picture of 

the dispute-settlement mechanisms legally available to international organizations 

and effectively utilized by them in practice. In a broader sense, contemporary 

international dispute-settlement practice demonstrates the gradual transformation of 

international organizations from predominantly functional institutional frameworks 

into autonomous litigating actors of the international legal order. 

Accordingly, the capacity of an international organization to be a party to a 

dispute constitutes one of the practical manifestations of its international legal 

personality. If an organization is recognized as an autonomous bearer of international 

rights and obligations, capable of acting in its own name, concluding treaties, 

enjoying privileges and immunities, incurring international responsibility, and 

bringing international claims, it inevitably may enter into contentious legal relations 

with other subjects of international law and, in certain circumstances, with private 

parties [25, p. 232]. In this sense, the participation of an international organization in 

a dispute should not be regarded as an accidental or merely optional element of its 

activity, but rather as a logical consequence of its autonomous legal existence 

[6, p. 459-461]. 
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Abstract: The study examines the features of the implementation of 

international legal responsibility for war crimes in conditions of armed conflicts. It 

analyzes the legal and regulatory framework for bringing to justice individuals 

responsible for committing war crimes, in particular the provisions of international 

humanitarian law and international criminal law. The role of international judicial 

institutions in ensuring the inevitability of punishment is determined, and issues 

related to jurisdiction, evidence, and enforcement of court decisions are 

characterized. Current trends in the development of international accountability 

mechanisms and prospects for their improvement in the context of ongoing armed 

conflicts are outlined. 

Keywords: international law, international legal responsibility, war crimes, 
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Introduction. The increasing intensity of armed conflicts is accompanied by 

numerous violations of international humanitarian law, posing a serious threat to the 

fundamental values of the international legal order. War crimes infringe upon the life, 

health, and dignity of individuals and undermine the principles of humanity and 

justice enshrined in international legal instruments. In this context, ensuring the 

inevitability of punishment for perpetrators through effective international legal 

mechanisms becomes of particular importance. 

The relevance of the study is determined by the need to improve procedures for 

holding individuals accountable for violations of the laws and customs of war, as well 
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as to enhance the effectiveness of international judicial institutions. The existing 

regulatory framework, formed within international humanitarian and criminal law, 

does not always ensure an adequate level of implementation of relevant norms. 

Difficulties arise in determining jurisdiction, collecting evidence, coordinating 

interstate cooperation, and enforcing judicial decisions. 

Scientific interest in the issue of international legal responsibility for war 

crimes remains consistently high; however, the transformation of the nature of armed 

conflicts and the emergence of new forms of warfare necessitate a deeper analysis of 

the relevant legal mechanisms. This study aims to clarify the features of their 

functioning and identify directions for further development. 

The aim of the study is to determine the specifics of the implementation of 

international legal responsibility for war crimes in conditions of armed conflicts. 

Achieving this aim involves solving the following tasks: analyzing the normative 

foundations of responsibility; examining mechanisms for bringing perpetrators to 

justice at the international level; identifying problems of practical application; and 

outlining prospects for improving legal regulation. 

The object of the study is social relations connected with bringing individuals 

to responsibility for war crimes. The subject of the study encompasses the norms of 

international law and the practice of their application in the sphere of ensuring 

accountability for violations of the laws and customs of war. 

The methodological basis of the study is grounded in the use of formal-legal, 

systemic-structural, and comparative legal methods, which ensure a comprehensive 

analysis of the investigated issues. 

Results of the study. The issue of bringing individuals to international legal 

responsibility for war crimes occupies a central place in the system of ensuring 

compliance with international humanitarian law. Violations of the laws and customs 

of war that are systematic or widespread require proper legal assessment and effective 

response mechanisms from the international community. The development of 

effective accountability instruments is driven by the need to guarantee the protection 

of human rights during armed conflicts, as well as to ensure the stability of the 
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international legal order. Of particular importance is the interaction between 

international humanitarian law and international criminal law, which defines the 

grounds, forms, and limits of bringing perpetrators to justice. 

The normative framework for responsibility for war crimes is constituted by 

the Hague Conventions of 1899 and 1907, which establish the laws and customs of 

warfare, the Geneva Conventions of 1949 (I Convention for the Amelioration of the 

Condition of the Wounded and Sick in Armed Forces in the Field, II Convention for 

the Amelioration of the Condition of Wounded, Sick and Shipwrecked Members of 

Armed Forces at Sea, III Convention relative to the Treatment of Prisoners of War, IV 

Convention relative to the Protection of Civilian Persons in Time of War), as well as 

the Additional Protocol I (1977) concerning the protection of victims of international 

armed conflicts and Additional Protocol II (1977) relating to the protection of victims 

of non-international armed conflicts. Of significant importance is the Rome Statute of 

the International Criminal Court (1998), which defines jurisdiction, the composition 

of war crimes, and the mechanism of individual criminal responsibility, as well as 

establishes the institutional foundations of international criminal justice [1ï2]. 

Table 1 presents a generalized characterization of the mechanisms for 

implementing international legal responsibility for war crimes, outlining their content 

and examples of practical application within international and national jurisdictions. 

Table 1 

Key mechanisms for the implementation of international Legal 

responsibility for war crimes 

Instrument of 

implementation 

Legal 

characteristics 

Legal 

basis 

Examples of application 

International 

criminal prosecution 

Individual criminal responsibility 

of natural persons for war crimes 

Rome Statute of the 

International Criminal 

Court, norms of 

international criminal law 

Activities of the International 

Criminal Court 

Ad hoc international 

criminal tribunals 

Temporary judicial bodies 

established to prosecute crimes 

committed in specific armed 

conflicts 

UN Security Council 

resolutions, international 

agreements 

International Criminal Tribunal 

for the former Yugoslavia 

(ICTY), International Criminal 

Tribunal for Rwanda (ICTR) 

National criminal 

prosecution 

Implementation of criminal 

responsibility within domestic 

jurisdiction 

National criminal codes, 

implementation of the 

Geneva Conventions 

Court proceedings in national 

courts of States Parties 

Universal 

jurisdiction 

The right of a state to prosecute 

individuals for serious 

Customary international 

law, national legislation 

Judicial proceedings in EU 

states concerning war crimes 
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Instrument of 

implementation 

Legal 

characteristics 

Legal 

basis 

Examples of application 

international crimes regardless of 

the place of their commission 

International legal 

cooperation 

Cooperation between states in 

investigation, extradition, and 

prosecution 

Mutual legal assistance 

treaties, UN conventions 

Extradition procedures, 

cooperation with Interpol 

International 

sanction 

mechanisms 

Political and legal measures of 

influence on states and individuals 

involved in war crimes 

UN Security Council 

resolutions, sanctions 

regimes of international 

organizations 

International sanctions, targeted 

restrictive measures 

Source: Authorôs elaboration 

 

The implementation of international legal responsibility presupposes the 

functioning of a complex system of institutional and procedural mechanisms. 

International criminal courts and tribunals play a significant role in investigating, 

prosecuting, and punishing individuals responsible for committing war crimes. At the 

same time, the principle of complementarity remains important, according to which 

national judicial authorities have priority in conducting criminal proceedings. In cases 

where a state is unable or unwilling to carry out proper justice, jurisdiction is 

transferred to international institutions. 

This process is characterized by significant procedural and institutional 

challenges that affect the effectiveness of criminal prosecution. One of the key 

problems remains the collection, documentation, and procedural consolidation of 

evidence in conditions of active hostilities, where access to crime scenes is unstable 

[3]. This complicates compliance with the requirements of admissibility and 

relevance of evidence in proceedings before international judicial bodies in 

accordance with the Rome Statute of the International Criminal Court (1998). 

Additional difficulties arise in the field of international cooperation concerning 

the execution of arrest warrants and the transfer of individuals suspected of 

committing international crimes. The failure of states to fulfill their obligations in 

providing legal assistance reduces the effectiveness of criminal prosecution 

mechanisms and creates risks of impunity. In this context, the dependence of 

international judicial bodies on the political and legal will of States Parties to 

international treaties becomes particularly significant [4]. 
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The jurisdictional aspect also remains problematic due to the competition 

between national and international judicial institutions. The application of the 

principle of complementarity presupposes the priority of national criminal 

prosecution, provided that it is genuinely effective and conducted in good faith. In 

cases of absence of proper investigation or its merely formal nature, international 

jurisdiction becomes decisive in ensuring the accountability of perpetrators. 

The normative regulation of responsibility for war crimes is enshrined in the 

Rome Statute of the International Criminal Court (1998), which in Article 5 defines 

war crimes as one of the categories of the most serious international offences, while 

Article 8 provides a detailed description of their elements through a system of 

prohibited acts, including wilful killing, torture, inhuman treatment, unlawful 

confinement, hostage-taking, and attacks against civilian objects and populations 

protected under international humanitarian law. 

The procedural framework for bringing individuals to justice is set out in 

Articles 12ï17 of the Statute, which establish the conditions for exercising 

jurisdiction and the criteria for admissibility of cases. Pursuant to Article 17, a case is 

inadmissible before the International Court where there is a genuine, non-formal, and 

effective national investigation. Conversely, the absence of proper investigative 

actions, unwillingness to prosecute perpetrators, or the merely simulated nature of 

proceedings constitute legal grounds for intervention by the international criminal 

justice body [5]. 

An additional normative basis is provided by the provisions of the Geneva 

Conventions of 1949, in particular Common Article 1, which imposes on states the 

obligation to ensure respect for international humanitarian law in all circumstances. 

Violations of these provisions create legal grounds for individual international 

criminal responsibility within the framework of international justice mechanisms. 

Thus, the functioning of the system of international legal responsibility for war 

crimes is determined by the interaction of procedural, institutional, and jurisdictional 

factors, which directly affect the effectiveness of law enforcement practice and the 

realization of the principle of the inevitability of punishment. In order to enhance the 
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effectiveness of this mechanism, it is advisable to strengthen the binding nature of 

statesô obligations under the Rome Statute (1998), particularly with regard to the 

arrest and surrender of persons subject to international warrants. 

An important direction of improvement is the expanded implementation of 

international humanitarian law norms into national criminal codes in order to 

harmonize the definitions of war crimes and eliminate conflicts between domestic 

and international jurisdiction. It is also advisable to introduce clearer procedural 

standards for the collection and fixation of evidence obtained in conflict zones, 

involving international monitoring mechanisms and independent expert missions. 

Special attention should be paid to strengthening the institutional capacity of 

international judicial bodies by expanding access to information resources, improving 

cooperation procedures with states, and enhancing the enforcement of judicial 

decisions. An additional instrument for ensuring effectiveness may be the 

reinforcement of international sanction mechanisms against states that systematically 

fail to comply with obligations in the field of international criminal justice. 

Conclusions. The conducted study allows for the conclusion that the institution 

of responsibility for violations of the laws and customs of war functions as a complex 

system of interrelated international legal and institutional elements aimed at ensuring 

an appropriate legal response to the gravest violations committed during armed 

conflicts. Its effectiveness depends on the coherence of jurisdictional competences, 

procedural clarity, and the actual implementation of international obligations within 

domestic legal systems. 

It has been established that the interaction between national and international 

jurisdiction through the principle of complementarity ensures the subsidiary nature of 

international justice; however, its effectiveness is directly contingent upon the 

genuineness and effectiveness of domestic prosecution. 

The generalization of the research results indicates the need for further 

improvement of international criminal justice mechanisms by enhancing coordination 

between jurisdictions, strengthening evidentiary standards, and ensuring proper 

compliance with international legal obligations in the field of combating war crimes. 
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ʋɼʂ: 342.7+ 341.231.14 

ʋʇʈɸɺʃɯʅʉʔʂɸ ʊʈɯɸɼɸ çʃʖɼʀʅɸè ï çʄʋʅɯʎʀʇɸʃʔʅɸ ʃʖɼʀʅɸè ï 

çʂʆʅʉʊʀʊʋʎɯʁʅɸ ʃʖɼʀʅɸè ʗʂ ʉʊʈɸʊɽɻɯʏʅʆ-

ʇɸʈɸɼʀɻʄɸʃʔʅʀʁ ʅɸʇʈʗʄ ʈʆɿɺʀʊʂʋ ɼɽʄʆʂʈɸʊʀʏʅʆɰ 

ɼɽʈɾɸɺʀ: ɼʆ ʈʆɿʋʄɯʅʅʗ ɿʄɯʉʊʆɺʅʆɻʆ ʅɸɺɸʅʊɸɾɽʅʅʗ 

 

ɹʘʡʤʫʨʘʪʦʚ ʄʠʭʘʡʣʦ ʆʣʝʢʩʘʥʜʨʦʚʠʯ, 

ʜ.ʶ.ʥ., ʧʨʦʬʝʩʦʨ, ʟʘʩʣʫʞʝʥʠʡ ʜʽʷʯ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ ʋʢʨʘʾʥʠ, 

ʘʢʘʜʝʤʽʢ ʋʢʨʘʾʥʩʴʢʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ, 

ʂʦʬʤʘʥ ɹʦʨʠʩ ʗʢʦʚʠʯ, 

ʜʦʢʪʦʨ ʶʨʠʜʠʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ɿʘʩʣʫʞʝʥʠʡ ʶʨʠʩʪ ʋʢʨʘʾʥʠ 

ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʧʦʣʽʪʠʯʥʠʭ ʥʘʫʢ ʽ ʧʨʘʚʘ, 

ʇʽʚʜʝʥʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤ. ʂ. ɼ. ʋʰʠʥʩʴʢʠʡ, ʤ. ʆʜʝʩʘ, ʋʢʨʘʾʥʘ 

ɭʬʨʝʤʦʚʘ ʅʘʪʘʣʽʷ ɺʦʣʦʜʠʤʠʨʽʚʥʘ, 

ʢʘʥʜʠʜʘʪ ʶʨʠʜʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʜʝʨʞʘʚʠ ʽ ʧʨʘʚʘ, 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʆʜʝʩʴʢʘ ʶʨʠʜʠʯʥʘ ʘʢʘʜʝʤʽʷè 

ʤ. ʆʜʝʩʘ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʉʪʘʪʪʷ ʧʨʠʩʚʷʯʝʥʘ ʜʦʩʣʽʜʞʝʥʥʶ ʟʤʽʩʪʦʚʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʫʧʨʘʚʣʽʥʩʴʢʦʾ ʪʨʽʘʜʠ çʣʶʜʠʥʘè ï çʤʫʥʽʮʠʧʘʣʴʥʘ ʣʶʜʠʥʘè ï çʢʦʥʩʪʠʪʫʮʽʡʥʘ 

ʣʶʜʠʥʘè ʷʢ ʩʪʨʘʪʝʛʽʯʥʦ-ʧʘʨʘʜʠʛʤʘʣʴʥʦʛʦ ʥʘʧʨʷʤʫ ʨʦʟʚʠʪʢʫ ʜʝʤʦʢʨʘʪʠʯʥʦʾ 

ʜʝʨʞʘʚʠ. ɼʦʚʝʜʝʥʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʥʝʦʙʭʽʜʥʦʩʪʽ ʾʾ ʜʦʢʪʨʠʥʘʣʴʥʦʾ, ʥʦʨʤʘʪʠʚʥʦʾ 

ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ, ʧʨʘʢʩʝʦʣʦʛʽʯʥʦʛʦ ʩʫʧʨʦʚʦʜʞʝʥʥʷ, ʱʦ ʜʝʪʝʨʤʽʥʫʻ ʚʽʜʧʦʚʽʜʥʽ 

ʥʘʫʢʦʚʦ-ʪʝʦʨʝʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʧʨʦʬʽʣʴʥʠʭ ʩʬʝʨʘʭ ʪʝʦʨʽʾ ʜʝʨʞʘʚʠ ʽ ʧʨʘʚʘ, 

ʢʦʥʩʪʠʪʫʮʽʡʥʦʛʦ, ʤʫʥʽʮʠʧʘʣʴʥʦʛʦ ʽ ʤʽʞʥʘʨʦʜʥʦʛʦ ʧʨʘʚʘ, ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʽ 

ʨʦʟʨʦʙʢʠ ʚ ʩʬʝʨʽ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʾ ʽ ʣʦʢʘʣʴʥʦʾ ʥʦʨʤʦʪʚʦʨʯʦʩʪʽ, ʾʭ ʚʪʽʣʝʥʥʷ ʚ 

ʧʨʘʢʪʠʯʥʽ ʥʘʨʦʙʢʠ ʚ ʜʽʷʣʴʥʦʩʪʽ ʦʨʛʘʥʽʚ ʧʫʙʣʽʯʥʦʾ ʚʣʘʜʠ ʪʘ ʽʥʩʪʠʪʫʮʽʡ 

ʛʨʦʤʘʜʷʥʩʴʢʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʨʘʚʘ ʣʶʜʠʥʠ, ʢʦʥʩʪʠʪʫʮʽʦʥʘʣʽʟʤ, ʤʫʥʽʮʠʧʘʣʽʟʤ, 

ʢʦʥʩʪʠʪʫʮʽʡʥʝ ʧʨʘʚʦ, ʤʫʥʽʮʠʧʘʣʴʥʝ ʧʨʘʚʦ, ʤʽʞʥʘʨʦʜʥʝ ʧʨʘʚʦ, ʤʽʩʮʝʚʝ 

ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ. 
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ʇʨʘʚʦʚʠʡ ʩʪʘʪʫʩ ʣʶʜʠʥʠ ʫ ʨʽʟʥʠʭ ʡʦʛʦ ʤʦʜʠʬʽʢʘʮʽʷʭ, ʤʦʜʫʩʘʭ ʪʘ ʚʠʜʘʭ 

ʟʘʣʠʰʘʻʪʴʩʷ ʦʜʥʽʻʶ ʟ ʥʘʡʩʢʣʘʜʥʽʰʠʡ ʪʘ ʩʫʧʝʨʝʯʣʠʚʽʰʠʭ ʧʨʦʙʣʝʤ 

ʢʦʥʩʪʠʪʫʮʽʡʥʦʛʦ ʧʨʘʚʘ ʩʫʯʘʩʥʠʭ ʜʝʨʞʘʚ ʪʘ ʤʽʞʥʘʨʦʜʥʦʛʦ ʧʫʙʣʽʯʥʦʛʦ ʧʨʘʚʘ, 

ʟʦʢʨʝʤʘ ʡʦʛʦ ʛʘʣʫʟʽ ï ʤʽʞʥʘʨʦʜʥʝ ʧʨʘʚʦ ʧʨʘʚ ʣʶʜʠʥʠ [1]. ʎʷ ʧʨʦʙʣʝʤʘʪʠʢʘ 

ʟʘʟʚʠʯʘʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ: ʘ) ʚʝʣʠʢʦʶ ʬʝʥʦʤʝʥʦʣʦʛʽʯʥʦʶ ʭʘʨʘʢʪʝʨʦʣʦʛʽʻʶ ʚ 

ʨʝʘʣʴʥʦʩʪʽ ʪʘ ʘʥʘʣʦʛʽʯʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ, ʱʦ ʻ ʟʘʢʦʥʦʤʽʨʥʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʘʙʦ 

ʰʠʨʦʢʦʛʦ, ʘʙʦ ʚʫʟʴʢʦʛʦ ʫʩʚʽʜʦʤʣʝʥʥʷ ʽ ʨʦʟʫʤʽʥʥʷ ʧʨʘʚ ʣʶʜʠʥʠ, ʷʢʠʭ ʬʘʢʪʠʯʥʦ 

ʥʝʤʦʞʥʘ ʙʘʯʠʪʠ, ʯʫʪʠ, ʚʽʜʯʫʚʘʪʠ, ʘʣʝ ʾʭ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʫ ʩʦʮʽʘʣʴʥʦʤʫ ʞʠʪʪʽ, ʦʪʨʠʤʫʶʯʠ ʚʽʜ ʮʴʦʛʦ ʚʽʜʧʦʚʽʜʥʽ ʩʦʮʽʘʣʴʥʽ ʙʣʘʛʘ; 

ʙ) ʚʝʣʠʢʠʤ ʩʪʫʧʝʥʝʤ ʩʫʧʝʨʝʯʣʠʚʦʩʪʽ ʪʘ ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʩʪʽ, ʚʥʘʩʣʽʜʦʢ ʨʽʟʥʦʛʦ 

ʪʣʫʤʘʯʝʥʥʷ ʟ ʙʦʢʫ ʜʝʨʞʘʚ ʪʘ ʾʭ ʧʦʣʽʪʠʯʥʠʭ ʝʣʽʪ ʩʫʪʥʦʩʪʽ, ʨʦʣʽ ʽ ʟʥʘʯʝʥʥʷ ʧʨʘʚ 

ʣʶʜʠʥʠ, ʱʦ ʡ ʬʦʨʤʫʶʪʴ ʾʾ ʧʨʘʚʦʚʠʡ ʩʪʘʪʫʩ; ʚ) ʨʽʟʥʠʤ, ʧʽʜʯʘʩ ʥʝʛʘʪʠʚʥʠʤ 

ʚʽʜʥʦʰʝʥʥʷʤ ʣʶʜʠʥʠ, ʾʾ ʛʨʫʧ ʪʘ ʘʩʦʮʽʘʮʽʡ ʜʦ ʧʨʘʚ ʣʶʜʠʥʠ ʷʢ ʪʘʢʠʭ, ʜʦ ʧʨʘʚ 

ʽʥʰʦʾ ʣʶʜʠʥʠ, ʜʦ ʧʨʘʚ ʾʾ ʛʨʫʧ ʪʘ ʘʩʦʮʽʘʮʽʡ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʧʦ ʨʽʟʥʠʭ ʦʟʥʘʢʘʭ 

ʪʦʱʦ. ʅʘʩʘʤʢʽʥʝʮʴ, ʥʝʤʘʻ ʦʜʥʦʟʥʘʯʥʦʩʪʽ ʩʝʨʝʜ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʥʘʫʢʦʚʦʾ 

ʜʦʢʪʨʠʥʠ ʱʦʜʦ ʩʦʮʽʘʣʴʥʦʾ ʦʧʪʠʤʘʣʴʥʦʩʪʽ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ 

ʽʥʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʝʥʦʤʝʥʦʣʦʛʽʾ ʧʨʘʚ ʣʶʜʠʥʠ ʚ ʧʦʜʘʣʴʰʦʤʫ ʨʦʟʚʠʪʢʫ ʽ 

ʚʜʦʩʢʦʥʘʣʝʥʥʽ ʩʫʩʧʽʣʴʩʪʚʘ ʽ ʜʝʨʞʘʚʠ, ʙʦ ʙʘʛʘʪʦ ʟ ʥʠʭ, ʦʩʦʙʣʠʚʦ ʜʦʩʣʽʜʥʠʢʽʚ ʟ 

ʨʝʣʽʛʽʡʥʠʤʠ ʧʨʽʦʨʠʪʝʪʘʤʠ, ʚʚʘʞʘʶʪʴ, ʱʦ ʧʨʘʚʘ ʣʶʜʠʥʠ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʢʨʘʭʫ ʽ ʩʫʩʧʽʣʴʩʪʚʘ ʽ ʜʝʨʞʘʚʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʥʘʜʪʦ ʚʽʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʽʣʴʥʠʭ 

ʣʶʜʝʡ, ʱʦ ʟʘʭʦʧʣʝʥʽ ʚʣʘʩʥʠʤʠ ʽʥʪʝʨʝʩʘʤʠ ʪʘ ʧʝʨʝʚʘʥʪʘʞʝʥʽ ʧʨʽʦʨʠʪʝʪʘʤʠ 

ʦʩʦʙʠʩʪʦʛʦ ʞʠʪʪʷ, ʷʢʽ ʩʫʧʝʨʝʯʘʪʴ ʥʘʩʪʘʥʦʚʘʤ ʨʝʣʽʛʽʡʥʠʭ ʥʦʨʤ. 

ʈʘʟʦʤ ʟ ʪʠʤ, ʚʘʞʣʠʚʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʨʦʟʫʤʽʥʥʷ ʬʝʥʦʤʝʥʦʣʦʛʽʾ ʧʨʘʚ ʣʶʜʠʥʠ 

ʚ ʾʭ ʽʩʪʦʨʠʯʥʦʤʫ ʫʩʚʽʜʦʤʣʝʥʥʽ ʽ ʪʣʫʤʘʯʝʥʥʽ ʩʧʨʠʷʶʪʴ ʬʦʨʤʫʚʘʥʥʶ 

ʫʧʨʘʚʣʽʥʩʴʢʦʾ ʪʨʽʘʜʠ çʃʶʜʠʥʘè ï çʄʫʥʽʮʠʧʘʣʴʥʘ ʣʶʜʠʥʘè ï çʂʦʥʩʪʠʪʫʮʽʡʥʘ 

ʣ ʜʁʠʥʘè /ʜʘʣʽ ï çʃ-ʄʃ-ʂʃè/, ʱʦ ʷʩʥʦ, ʯʽʪʢʦ ʽ ʦʜʥʦʟʥʘʯʥʦ ʧʽʜʢʨʝʩʣʶʻ ʾʾ 

ʦʩʦʙʣʠʚʫ, ʢʦʥʩʪʠʪʫʶʶʯʫ, ʽʥʩʪʠʪʫʮʽʡʥʦ-ʫʪʚʦʨʶʶʯʫ ʨʦʣʴ ʚ ʽʩʥʫʚʘʥʥʽ ʽ 

ʬʦʨʤʫʚʘʥʥʽ ʜʝʤʦʢʨʘʪʠʯʥʦʾ ʧʨʘʚʦʚʦʾ ʜʝʨʞʘʚʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʚʽʜʽʛʨʘʻ ʩʪʨʘʪʝʛʽʯʥʫ 

ʨʦʣʴ ʚ ʾʾ ʧʦʜʘʣʴʰʦʤʫ ʨʦʟʚʠʪʢʫ, ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʽ ʚʜʦʩʢʦʥʘʣʝʥʥʽ. 

ʋ ʟʤʽʩʪʦʚʥʦ-ʚʠʟʥʘʯʘʣʴʥʦʤʫ ʨʦʟʫʤʽʥʥʽ ʫʧʨʘʚʣʽʥʩʴʢʘ ʪʨʽʘʜʘ çʃ-ʄʃ-ʂʃè 
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ʨʝʧʨʝʟʝʥʪʫʻ ʢʦʥʮʝʧʪʫʘʣʴʥʫ ʤʦʜʝʣʴ, ʜʝ ʣʶʜʠʥʘ-ʦʩʦʙʠʩʪʽʩʪʴ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʯʝʨʝʟ 

ʪʨʠ ʨʽʚʥʽ ʚʟʘʻʤʦʜʽʾ ʟ ʜʝʨʞʘʚʦʶ ʪʘ ʩʫʩʧʽʣʴʩʪʚʦʤ: ʘ) ʷʢ ʙʽʦʩʦʮʽʘʣʴʥʘ ʽʩʪʦʪʘ 

(ʣʶʜʠʥʘ ʷʢ ʧʨʝʜʩʪʘʚʥʠʢ ʙʽʦʣʦʛʽʯʥʦʛʦ ʩʚʽʪʫ, ʧʨʠʨʦʜʠ ʽ ʦʜʥʦʯʘʩʥʦ ʣʶʜʩʴʢʦʛʦ 

ʩʦʮʽʫʤʫ), ʙ) ʷʢ ʘʢʪʠʚʥʠʡ ʯʣʝʥ ʤʽʩʮʝʚʦʾ ʛʨʦʤʘʜʠ (ʣʶʜʠʥʘ, ʱʦ ʟʜʽʡʩʥʶʻ ʚ ʤʝʞʘʭ 

ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʛʨʦʤʘʜʠ /ʜʘʣʽ ï ʊɻ/ ʪʘ ʚ ʫʤʦʚʘʭ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ 

/ʜʘʣʽ ï ʄʉɺ/ ʩʚʽʡ ʞʠʪʪʻʚʠʡ ʮʠʢʣ, ʘ ʪʘʢʦʞ ʟʜʽʡʩʥʶʻʪʴʩʷ ʮʠʢʣ ʽʩʥʫʚʘʥʥʷ ʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʛʨʫʧ ʪʘ ʘʩʦʮʽʘʮʽʡ ʣʶʜʠʥʠ) ʪʘ ʚ) ʷʢ ʥʦʩʽʡ ʥʘʡʚʠʱʠʭ ʧʨʘʚʦʚʠʭ 

ʛʘʨʘʥʪʽʡ (ʣʶʜʠʥʘ, ʱʦ ʚʦʣʦʜʽʻ ʚʽʜʧʦʚʽʜʥʠʤʠ ʝʬʝʢʪʠʚʥʠʤʠ ʦʨʛʘʥʽʟʘʮʽʡʥʠʤʠ ʪʘ 

ʥʦʨʤʘʪʠʚʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʱʦʜʦ ʚʠʟʥʘʥʥʷ, ʨʝʘʣʽʟʘʮʽʾ, ʦʭʦʨʦʥʠ, ʟʘʭʠʩʪʫ, 

ʛʘʨʘʥʪʫʚʘʥʥʷ ʩʚʦʾʭ ʧʨʘʚ). 

ʋ ʩʚʦʻʤʫ ʧʘʨʘʜʠʛʤʘʣʴʥʦ-ʧʨʘʢʩʝʦʣʦʛʽʯʥʦʤʫ ʨʦʟʫʤʽʥʥʽ ʧʨʘʢʪʠʯʥʘ 

ʨʝʘʣʽʟʘʮʽʷ ʮʽʻʾ ʪʨʽʘʜʠ ʻ ʬʫʥʜʘʤʝʥʪʦʤ ʜʣʷ ʧʝʨʝʭʦʜʫ ʚʽʜ ʘʚʪʦʨʠʪʘʨʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ ʜʝʨʞʘʚʦʶ ʪʘ ʩʦʮʽʫʤʦʤ ʜʦ ʣʶʜʠʥʦʮʝʥʪʨʠʩʪʩʴʢʦʾ ʩʝʨʚʽʩʥʦʾ ʜʝʨʞʘʚʠ, 

ʪʦʙʪʦ ʪʘʢʦʾ ʜʝʨʞʘʚʠ, ʱʦ, ʧʦ-ʧʝʨʰʝ, ʩʪʘʚʠʪʴ ʚʦ ʛʣʘʚʫ ʢʫʪʘ ʩʚʦʻʾ ʜʽʷʣʴʥʦʩʪʽ 

ʟʘʜʘʯʫ ʜʦʪʨʠʤʘʥʥʷ ʽ ʨʝʘʣʽʟʘʮʽʾ ʧʨʘʚ ʣʶʜʠʥʠ, ʾʾ ʛʨʫʧ ʪʘ ʘʩʦʮʽʘʮʽʡ, ʘ, ʧʦ-ʜʨʫʛʝ, 

ʪʘʢʦʾ, ʱʦ ʦʙʩʣʫʛʦʚʫʻ ʝʢʟʠʩʪʝʥʮʽʡʥʽ ʽʥʪʝʨʝʩʠ ʣʶʜʠʥʠ, ʾʾ ʛʨʫʧ ʪʘ ʘʩʦʮʽʘʮʽʡ ʟʘ 

ʨʘʭʫʥʦʢ ʥʘʜʘʥʥʷ ʯʝʨʝʟ ʩʚʦʾ ʫʧʨʘʚʣʽʥʩʴʢʽ ʩʪʨʫʢʪʫʨʠ /ʜʝʨʞʘʚʥʽ, ʩʘʤʦʚʨʷʜʥʽ, 

ʧʽʜʧʨʠʻʤʥʠʮʴʢʽ ʪʦʱʦ/ ʚʽʜʧʦʚʽʜʥʠʭ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ, ʢʦʤʫʥʘʣʴʥʠʭ, 

ʤʫʥʽʮʠʧʘʣʴʥʠʭ ʧʦʩʣʫʛ. 

ɸʥʘʣʽʟ ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʡ ʪʘ ʧʨʘʚʦʚʦʾ ʜʦʢʪʨʠʥʠ ʋʢʨʘʾʥʠ ʩʚʽʜʯʠʪʴ, ʱʦ 

ʢʦʥʮʝʧʮʽʷ ʫʧʨʘʚʣʽʥʩʴʢʦʾ ʪʨʽʘʜʠ çʃ-ʄʃ-ʂʃè ʥʘʡʙʽʣʴʰ ʩʠʩʪʝʤʥʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ 

ʧʨʘʮʷʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʥʘʫʢʠ ʢʦʥʩʪʠʪʫʮʽʡʥʦʛʦ ʪʘ ʤʫʥʽʮʠʧʘʣʴʥʦʛʦ ʧʨʘʚʘ. 

ʅʘʡʙʽʣʴʰʠʡ ʚʥʝʩʦʢ ʫ ʨʦʟʨʦʙʢʫ ʮʽʻʾ ʪʘ ʩʧʦʨʽʜʥʝʥʠʭ ʟ ʥʝʶ ʣʶʜʠʥʦʮʝʥʪʨʠʩʪʩʴʢʠʭ 

ʤʦʜʝʣʝʡ ʟʨʦʙʠʣʠ ʥʘʩʪʫʧʥʽ ʥʘʫʢʦʚʮʽ: ʄ. ʆʥʽʱʫʢ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʦʩʣʽʜʞʫʻ 

ʧʨʦʬʽʣʴʥʫ ʪʨʽʘʜʫ ʷʢ ʩʪʨʘʪʝʛʽʯʥʠʡ ʥʘʧʨʷʤ ʨʦʟʚʠʪʢʫ ʜʝʤʦʢʨʘʪʠʯʥʦʾ ʜʝʨʞʘʚʠ, ʙʘ 

ʙʽʣʴʰʝ ï ʡʦʛʦ ʧʨʘʮʽ ʬʦʢʫʩʫʶʪʴʩʷ ʥʘ ʤʦʜʝʨʥʽʟʘʮʽʾ ʢʦʥʩʪʠʪʫʮʽʡʥʦʛʦ ʣʘʜʫ ʪʘ 

ʧʦʩʠʣʝʥʥʽ ʩʪʘʪʫʩʫ ʦʩʦʙʠ; ʆ. ʇʫʭʢʘʣ, ʷʢʠʡ ʜʦʩʣʽʜʞʫʻ ʨʦʟʚʠʪʦʢ ʤʫʥʽʮʠʧʘʣʴʥʦʾ 

ʣʶʜʠʥʠ ʚ ʢʦʥʪʝʢʩʪʽ ʜʝʮʝʥʪʨʘʣʽʟʘʮʽʾ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ ʣʶʜʠʥʠ ʚ ʊɻ; 

ʄ. ɹʘʡʤʫʨʘʪʦʚ ï ʡʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʦʩʫʶʪʴʩʷ çʤʫʥʽʮʠʧʘʣʴʥʦʾ ʚʣʘʜʠè ʪʘ 

çʤʫʥʽʮʠʧʘʣʴʥʦʾ ʣʶʜʠʥʠè ʷʢ ʩʫʙ'ʻʢʪʘ, ʱʦ ʤʘʻ ʦʩʦʙʣʠʚʠʡ ʩʪʘʪʫʩ ʫ ʤʝʞʘʭ ʄʉɺ; 
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ʅ. ʆʥʽʱʝʥʢʦ, ʷʢʘ ʷʢ ʬʘʭʽʚʝʮʴ ʽʟ ʪʝʦʨʽʾ ʜʝʨʞʘʚʠ ʽ ʧʨʘʚʘ, ʟʘʡʤʘʻʪʴʩʷ ʧʨʦʙʣʝʤʘʤʠ 

ʧʨʘʚʦʚʦʛʦ ʩʪʘʪʫʩʫ ʣʶʜʠʥʠ ʪʘ ʘʥʪʨʦʧʦʣʦʛʽʯʥʠʤʠ ʚʠʤʽʨʘʤʠ ʧʨʘʚʘ, ʱʦ ʻ 

ʪʝʦʨʝʪʠʯʥʠʤ ʧʽʜˇʨʫʥʪʷʤ ʮʽʻʾ ʪʨʽʘʜʠ. 

ɼʦ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʽʚ ʾʭʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʚʽʜʥʦʩʷʪʴʩʷ ʥʘʩʪʫʧʥʽ: 

ɸ) ʢʦʥʩʪʠʪʫʮʽʦʥʘʣʽʟʘʮʽʷ ʤʫʥʽʮʠʧʘʣʴʥʦʛʦ ʧʨʦʩʪʦʨʫ: ʷʢ ʧʨʘʚʘ çʢʦʥʩʪʠʪʫʮʽʡʥʦʾ 

ʣʶʜʠʥʠè ʩʪʘʶʪʴ ʧʨʘʢʪʠʢʦʶ ʥʘ ʨʽʚʥʽ ʛʨʦʤʘʜʠ ʽ ʦʜʥʦʯʘʩʥʦ ʪʨʘʥʩʬʦʨʤʫʶʪʴʩʷ ʫ 

ʤʫʥʽʮʠʧʘʣʴʥʽ ʧʨʘʚʘ ʣʶʜʠʥʠ; ɹ) ʘʥʪʨʦʧʦʮʝʥʪʨʠʟʤ: ʢʦʣʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʝʨʝʭʽʜ 

ʚʽʜ ʜʝʨʞʘʚʠ, ʱʦ ʧʘʥʫʻ, ʜʦ ʜʝʨʞʘʚʠ, ʱʦ ʦʙʩʣʫʛʦʚʫʻ ʽʥʜʠʚʽʜʘ ʥʘ ʢʦʞʥʦʤʫ ʨʽʚʥʽ 

ʡʦʛʦ ʽʩʥʫʚʘʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ (ʚʽʜ ʩʝʣʘ ʜʦ ʮʝʥʪʨʫ); ɺ) ʣʦʢʘʣʴʥʘ 

ʽʜʝʥʪʠʯʥʽʩʪʴ: ʢʦʣʠ ʘʢʪʠʚʽʟʫʶʪʴʩʷ ʧʨʦʮʝʩʠ ʬʦʨʤʫʚʘʥʥʷ çʤʫʥʽʮʠʧʘʣʴʥʦʾ 

ʣʶʜʠʥʠè ʥʝ ʪʽʣʴʢʠ ʷʢ ʘʢʪʠʚʥʦʛʦ ʛʨʦʤʘʜʷʥʠʥʘ ʽ ʦʜʥʦʯʘʩʥʦ ʞʠʪʝʣʷ-ʯʣʝʥʘ ʊɻ 

(ʤʘʶʯʠ ʥʘ ʫʚʘʟʽ ʙʫʜʴ-ʷʢʠʡ ʧʨʘʚʦʚʠʡ ʩʪʘʥ ʣʶʜʠʥʠ, ʱʦ ʟʘʢʦʥʥʦ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʜʝʨʞʘʚʠ ʩʚʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ /ʽʥʦʟʝʤʩʪʚʦ, ʘʧʘʪʨʠʜʩʪʚʦ, ʙʽʧʘʪʨʠʜʩʪʚʦ, 

ʙʽʞʝʥʩʪʚʦ ʪʦʱʦ/), ʘʣʝ ʽ ʪʘʢʦʾ, ʱʦ ʥʝʩʝ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʩʚʽʡ ʜʽʤ ʽ ʤʽʩʪʦ; 

ɻ) ʪʨʘʥʩʬʦʨʤʘʮʽʡʥʦ-ʨʦʣʴʦʚʽ ʧʨʦʮʝʩʠ: ʫʩʚʽʜʦʤʣʝʥʥʷ ʽ ʨʦʟʫʤʽʥʥʷ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʧʨʘʚʦʚʦʛʦ ʩʪʘʪʫʩʫ çʤʫʥʽʮʠʧʘʣʴʥʦʾ ʣʶʜʠʥʠè ʥʘ ʙʫʜʴ-ʷʢʦʛʦ 

ʞʠʪʝʣʽ ʽ ʦʜʥʦʯʘʩʥʦ ʯʣʝʥʘ ʊɻ, ʱʦ ʽʩʥʫʻ ʪʘ ʬʫʥʢʮʽʦʥʫʻ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʥʘʩʝʣʝʥʦʤʫ 

ʧʫʥʢʪʽ ʜʝʨʞʘʚʠ /ʩʝʣʦ, ʩʝʣʠʱʝ, ʤʽʩʪʦ/ (ʚ ʢʦʥʪʝʢʩʪʽ ʧʽʜʥʷʪʪʷ ʽ ʟʨʦʩʪʘʥʥʷ 

ʧʨʘʚʦʚʦʛʦ ʩʪʘʪʫʩʫ ʣʶʜʠʥʠ); ʫʩʚʽʜʦʤʣʝʥʥʷ ʽ ʨʦʟʫʤʽʥʥʷ ʤʫʥʽʮʠʧʘʣʽʟʘʮʽʾ ʚʩʽʭ ʩʬʝʨ 

ʣʦʢʘʣʴʥʦʛʦ ʞʠʪʪʷ, ʱʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʥʘʩʝʣʝʥʦʤʫ ʧʫʥʢʪʽ ʜʝʨʞʘʚʠ 

/ʩʝʣʦ, ʩʝʣʠʱʝ, ʤʽʩʪʦ/ (ʚ ʢʦʥʪʝʢʩʪʽ ʧʽʜʥʷʪʪʷ ʽ ʟʨʦʩʪʘʥʥʷ ʧʨʘʚʦʚʦʛʦ ʩʪʘʪʫʩʫ 

ʪʝʨʠʪʦʨʽʾ, ʥʘ ʷʢʽʡ ʽʩʥʫʻ ʪʘ ʬʫʥʢʮʽʦʥʫʻ ʣʶʜʠʥʘ); ʫʩʚʽʜʦʤʣʝʥʥʷ ʽ ʨʦʟʫʤʽʥʥʷ 

ʚʦʣʦʜʽʥʥʷ ʤʫʥʽʮʠʧʘʣʴʥʠʤʠ ʧʨʘʚʘʤʠ ʚʩʽʤʘ ʞʠʪʝʣʷʤʠ-ʯʣʝʥʘʤʠ ʊɻ, ʱʦ ʤʘʶʪʴ 

ʽʥʰʠʡ ʧʨʘʚʦʚʠʡ ʩʪʘʥ /ʽʥʦʟʝʤʩʪʚʦ, ʘʧʘʪʨʠʜʩʪʚʦ, ʙʽʧʘʪʨʠʜʩʪʚʦ, ʙʽʞʝʥʩʪʚʦ ʪʦʱʦ/ 

(ʚ ʢʦʥʪʝʢʩʪʽ ʧʽʜʥʷʪʪʷ, ʟʨʦʩʪʘʥʥʷ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʨʽʚʥʦʛʦ ʧʨʘʚʦʚʦʛʦ ʩʪʘʪʫʩʫ 

ʣʶʜʠʥʠ ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʾʾ ʧʨʘʚʦʚʦʛʦ ʩʪʘʥʫ, ʚ ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʾ ʜʝʨʞʘʚʠ: ʘ) ʚ ʷʢʽʡ 

ʚʦʥʘ ʟʘʢʦʥʥʦ ʧʝʨʝʙʫʚʘʻ; ʙ) ʥʘ ʷʢʽʡ ʚʦʥʘ ʽʩʥʫʻ ʪʘ ʬʫʥʢʮʽʦʥʫʻ); ɻô) ʬʦʨʤʫʚʘʥʥʷ 

ʤʫʥʽʮʠʧʘʣʴʥʦʾ ʩʚʽʜʦʤʦʩʪʽ (ʧʨʘʚʦʩʚʽʜʦʤʦʩʪʽ): ʩʘʤʝ ʮʷ ʬʝʥʦʤʝʥʦʣʦʛʽʷ ʚʠʩʪʫʧʘʻ 

ʦʩʥʦʚʦʧʦʣʦʞʥʦʶ ʚ ʭʘʨʘʢʪʝʨʦʣʦʛʽʾ ʤʫʥʽʮʠʧʘʣʴʥʦʾ ʣʶʜʠʥʠ, ʙʘ ʙʽʣʴʰʝ ï ʩʘʤʝ 

ʚʦʥʘ ʥʘʧʨʷʤʫ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʤʫʥʽʮʠʧʘʣʴʥʦʾ ʧʩʠʭʦʣʦʛʽʾ, ʱʦ ʜʝʪʝʨʤʽʥʫʻ 
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ʧʦʚʝʜʽʥʢʦʚʦ-ʜʽʷʣʴʥʽʩʥʽ ʥʘʩʪʘʥʦʚʠ ʣʶʜʠʥʠ, ʾʾ ʛʨʫʧ ʪʘ ʘʩʦʮʽʘʮʽʡ ʚ ʤʝʞʘʭ ʤʽʩʴʢʦʾ 

ʩʧʽʣʴʥʦʪʠ, ʘ ʪʘʢʦʞ ʧʘʨʘʤʝʪʨʘʣʴʥʠʭ ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ ʤʫʥʽʮʠʧʘʣʽʟʤʫ ï 

ʤʫʥʽʮʠʧʘʣʴʥʠʭ ʩʚʦʙʦʜ, ʤʫʥʽʮʠʧʘʣʴʥʠʭ ʮʽʥʥʦʩʪʝʡ ʪʘ ʤʫʥʽʮʠʧʘʣʴʥʦʾ ʢʫʣʴʪʫʨʠ. 

ɿʘʭʽʜʥʘ ʧʨʘʚʦʚʘ ʜʦʢʪʨʠʥʘ, ʩʚʦʻʶ ʯʝʨʛʦʶ, ʟʘʟʚʠʯʘʡ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʪʝʨʤʽʥ çʪʨʽʘʜʘè ʫ ʪʦʤʫ ʞ ʣʝʢʩʠʯʥʦʤʫ ʬʦʨʤʫʣʶʚʘʥʥʽ, ʱʦ ʡ ʫʢʨʘʾʥʩʴʢʽ ʚʯʝʥʽ, 

ʧʨʦʪʝ ʚʦʥʘ ˇʨʫʥʪʦʚʥʦ ʜʦʩʣʽʜʞʫʻ ʾʾ ʢʦʤʧʦʥʝʥʪʠ: Human Rights (ʃʶʜʠʥʘ), 

Urban/Local Citizenship (Municipal Person) (ʄʫʥʽʮʠʧʘʣʴʥʘ ʣʶʜʠʥʘ) ʪʘ 

Constitutional Personhood (ʂʦʥʩʪʠʪʫʮʽʡʥʘ ʣʶʜʠʥʘ). ɼʦ ʢʣʶʯʦʚʠʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ 

ʪʘ ʰʢʽʣ, ʷʢʽ ʚʠʚʯʘʶʪʴ ʮʽ ʝʣʝʤʝʥʪʠ ʚʽʜʥʦʩʷʪʴʩʷ ʥʘʩʪʫʧʥʽ: 

1. ʂʦʥʮʝʧʮʽʷ çʄʫʥʽʮʠʧʘʣʴʥʦʾ ʣʶʜʠʥʠè (Right to the City). ʅʘ ɿʘʭʦʜʽ ʮʝʡ 

ʥʘʧʨʷʤ ʚʠʚʯʘʻ ʧʨʘʚʘ ʦʩʦʙʠʩʪʦʩʪʽ ʩʘʤʝ ʚ ʤʽʩʴʢʦʤʫ/ʣʦʢʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ï 

ʡʦʛʦ ʘʧʦʣʦʛʝʪʘʤʠ ʚʠʩʪʫʧʘʶʪʴ: ɸ) ɸʥʨʽ ʃʝʬʝʚʨ (Henri Lefebvre): ʬʨʘʥʮʫʟʴʢʠʡ 

ʬʽʣʦʩʦʬ, ʘʚʪʦʨ ʢʦʥʮʝʧʮʽʾ çʇʨʘʚʦ ʥʘ ʤʽʩʪʦè, ʷʢʠʡ ʩʪʚʝʨʜʞʫʚʘʚ, ʱʦ ʣʶʜʠʥʘ ʤʘʻ 

ʧʨʘʚʦ ʥʝ ʧʨʦʩʪʦ ʞʠʪʠ ʚ ʤʽʩʪʽ, ʘ ʡ ʘʢʪʠʚʥʦ ʟʤʽʥʶʚʘʪʠ ʡʦʛʦ ʪʘ ʢʝʨʫʚʘʪʠ ʥʠʤ; 

ɹ) ɼʝʚʽʜ ɻʘʨʚʽ (David Harvey): ʘʥʛʣʦ-ʘʤʝʨʠʢʘʥʩʴʢʠʡ ʛʝʦʛʨʘʬ ʪʘ ʩʦʮʽʦʣʦʛ, ʷʢʠʡ 

ʜʦʩʣʽʜʞʫʻ, ʷʢ ʤʝʰʢʘʥʮʽ ʊɻ ʤʦʞʫʪʴ ʟʘʭʠʱʘʪʠ ʩʚʦʾ ʧʨʘʚʘ ʚʽʜ ʪʠʩʢʫ ʢʦʨʧʦʨʘʮʽʡ ʪʘ 

ʜʝʨʞʘʚʠ ʥʘ ʣʦʢʘʣʴʥʦʤʫ ʨʽʚʥʽ; ɺ) ʈʽʯʘʨʜ ʌʣʦʨʠʜʘ (Richard Florida): 

ʘʤʝʨʠʢʘʥʩʴʢʠʡ ʝʢʦʥʦʤʽʩʪ, ʛʝʦʛʨʘʬ, ʩʦʮʽʦʣʦʛ, ʚʠʚʯʘʻ ʢʦʥʮʝʧʮʽʶ çʢʨʝʘʪʠʚʥʦʛʦ 

ʢʣʘʩʫè ʷʢ ʘʢʪʠʚʥʦʛʦ ʩʫʙôʻʢʪʘ ʤʫʥʽʮʠʧʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ. 

ʆʩʥʦʚʦʧʦʣʦʞʥʫ ʨʦʣʴ ʚ ʩʪʘʥʦʚʣʝʥʥʽ ʬʝʥʦʤʝʥʦʣʦʛʽʾ çʄʫʥʽʮʠʧʘʣʴʥʘ 

ʣʶʜʠʥʘè ʥʘ ɿʘʭʦʜʽ ʚʽʜʽʛʨʘʻ ʢʦʥʮʝʧʮʽʷ çʇʨʘʚʘ ʥʘ ʤʽʩʪʦè (Right to the City) ï ʮʝ 

ʥʝ ʧʨʦʩʪʦ ʫʩʚʽʜʦʤʣʝʥʥʷ ʽ ʨʦʟʫʤʽʥʥʷ ʬʝʥʦʤʝʥʦʣʦʛʽʾ ʶʨʠʜʠʯʥʦʛʦ ʧʨʘʚʘ ʥʘ 

ʧʨʦʞʠʚʘʥʥʷ ʚ ʤʽʩʪʽ, ʮʝ ʬʘʢʪʠʯʥʦ ʨʘʜʠʢʘʣʴʥʘ ʽʜʝʷ ʧʨʦ ʪʝ, ʱʦ ʞʠʪʝʣʽ-ʯʣʝʥʠ ʊɻ 

ʤʘʶʪʴ ʙʫʪʠ ʛʦʣʦʚʥʠʤʠ ʘʨʭʽʪʝʢʪʦʨʘʤʠ ʩʚʦʛʦ ʞʠʪʪʷ, ʧʨʦʩʪʦʨʫ ʪʘ ʤʘʡʙʫʪʥʴʦʛʦ ʚ ʾʾ 

ʤʝʞʘʭ. ʅʘʚʝʜʝʥʘ ʢʦʥʮʝʧʮʽʷ ʧʝʨʝʪʚʦʨʶʻ ʣʶʜʠʥʫ ʟ çʧʘʩʠʚʥʦʛʦ ʩʧʦʞʠʚʘʯʘè 

ʤʽʩʴʢʠʭ ʧʦʩʣʫʛ ʥʘ çʘʢʪʠʚʥʦʛʦ ʪʚʦʨʮʷè ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʆʩʥʦʚʥʠʤʠ 

ʧʨʠʥʮʠʧʘʤʠ ʮʽʻʾ ʢʦʥʮʝʧʮʽʾ ʚʠʩʪʫʧʘʶʪʴ ʪʘʢʽ ʧʦʣʦʞʝʥʥʷ: ɸ) ʇʨʦʪʠʜʽʷ 

ʢʦʤʝʨʮʽʘʣʽʟʘʮʽʾ: ʤʽʩʪʦ ʥʝ ʤʘʻ ʙʫʪʠ ʪʦʚʘʨʦʤ ʜʣʷ ʟʘʙʫʜʦʚʥʠʢʽʚ ʯʠ ʽʥʚʝʩʪʦʨʽʚ. 

ɹ) ʇʨʽʦʨʠʪʝʪ ʧʦʪʨʝʙ: ʧʨʦʩʪʽʨ ʤʽʩʪʘ ʤʘʻ ʥʘʣʝʞʘʪʠ ʣʶʜʷʤ ʜʣʷ ʾʭʥʴʦʛʦ ʨʦʟʚʠʪʢʫ, 

ʟʫʩʪʨʽʯʝʡ ʪʘ ʪʚʦʨʯʦʩʪʽ. ɺ) ʆʩʥʦʚʥʽ ʩʢʣʘʜʦʚʽ çʇʨʘʚʘ ʥʘ ʤʽʩʪʦè: ʘ) ʧʨʘʚʦ ʥʘ 
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ʧʨʠʩʚʦʻʥʥʷ (Appropriation); ʙ) ʞʠʪʝʣʽ ʤʘʶʪʴ ʧʨʘʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʫʜʴ-ʷʢʠʡ 

ʧʨʦʩʪʽʨ ʤʽʩʪʘ ʜʣʷ ʩʦʮʽʘʣʴʥʦʾ ʚʟʘʻʤʦʜʽʾ; ʚ) ʟʘʭʠʩʪ ʛʨʦʤʘʜʩʴʢʠʭ ʧʘʨʢʽʚ, ʩʢʚʝʨʽʚ ʪʘ 

ʧʣʦʱ ʚʽʜ ʟʘʙʫʜʦʚʠ; ʛ) ʧʨʘʚʦ çʬʽʟʠʯʥʦ ʙʫʪʠ ʧʨʠʩʫʪʥʽʤè ʫ ʤʽʩʪʽ ʙʝʟ 

ʜʠʩʢʨʠʤʽʥʘʮʽʾ; ʛô) ʧʨʘʚʦ ʥʘ ʫʯʘʩʪʴ (Participation); ʜ) ʞʠʪʝʣʽ ʤʘʶʪʴ ʙʨʘʪʠ ʫʯʘʩʪʴ 

ʫ ʧʨʠʡʥʷʪʪʽ ʢʦʞʥʦʛʦ ʨʽʰʝʥʥʷ, ʱʦ ʟʤʽʥʶʻ ʤʽʩʪʦ; ʝ) ʬʦʨʤʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ 

ʜʝʤʦʢʨʘʪʽʾ ʮʝ ʥʝ ʧʨʦʩʪʦ ʬʦʨʤʘʣʴʥʽ ʩʣʫʭʘʥʥʷ ʘʙʦ ʽʥʰʝ, ʘ ʨʝʘʣʴʥʠʡ ʚʧʣʠʚ ʥʘ 

ʙʶʜʞʝʪ, ʛʝʥʧʣʘʥ ʪʘ ʪʨʘʥʩʧʦʨʪʥʫ ʤʝʨʝʞʫ; ʻ) ʧʨʘʚʦ ʥʘ ʜʦʩʪʫʧʥʽʩʪʴ ʪʘ 

ʤʦʙʽʣʴʥʽʩʪʴ; ʞ) ʤʽʩʪʦ ʤʘʻ ʙʫʪʠ ʩʧʨʦʝʢʪʦʚʘʥʝ ʜʣʷ ʣʶʜʝʡ, ʘ ʥʝ ʜʣʷ ʘʚʪʦʤʦʙʽʣʽʚ; 

ʟ) ʨʽʚʥʠʡ ʜʦʩʪʫʧ ʜʦ ʦʩʚʽʪʠ, ʤʝʜʠʮʠʥʠ ʪʘ ʢʫʣʴʪʫʨʠ ʫ ʢʦʞʥʦʤʫ ʨʘʡʦʥʽ (ʢʦʥʮʝʧʮʽʷ 

ç15-ʭʚʠʣʠʥʥʦʛʦ ʤʽʩʪʘè). 

ʅʘʚʝʜʝʥʽ ʥʘʩʪʘʥʦʚʠ ʥʘ ɿʘʭʦʜʽ ʨʝʘʣʽʟʫʶʪʴʩʷ ʯʝʨʝʟ ʢʦʥʢʨʝʪʥʽ ʬʦʨʤʠ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ ʽ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʧʨʘʚʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʤʽʩʪʦ 

ɹʘʨʩʝʣʦʥʘ (ɯʩʧʘʥʽʷ) ʚʧʨʦʚʘʜʞʫʻ çʩʫʧʝʨʢʚʘʨʪʘʣʠè (Superilles), ʜʝ ʨʫʭ ʘʚʪʦ 

ʦʙʤʝʞʝʥʦ ʥʘ ʢʦʨʠʩʪʴ ʧʽʰʦʭʦʜʽʚ ʪʘ ʟʝʣʝʥʠʭ ʟʦʥ ʟʘ ʽʥʽʮʽʘʪʠʚʠ ʤʝʰʢʘʥʮʽʚ. ʄʽʩʪʦ 

ʇʦʨʪʫ-ɸʣʝʛʨʽ (ɹʨʘʟʠʣʽʷ) ʚʠʩʪʫʧʘʻ ʩʚʦʻʨʽʜʥʦʶ ʙʘʪʴʢʽʚʱʠʥʦʶ çʙʶʜʞʝʪʫ ʫʯʘʩʪʽè, 

ʜʝ ʣʶʜʠ ʛʦʣʦʩʫʶʪʴ ʟʘ ʪʝ, ʢʫʜʠ ʚʠʪʨʘʪʠʪʠ ʧʦʜʘʪʢʠ. ɺ ɸʤʩʪʝʨʜʘʤʽ (ʅʽʜʝʨʣʘʥʜʠ) 

ʚʚʝʜʝʥʠʡ ʧʨʽʦʨʠʪʝʪ ʚʝʣʦʨʫʭʫ ʪʘ ʩʧʽʣʴʥʝ ʫʧʨʘʚʣʽʥʥʷ ʢʦʤʫʥʘʣʴʥʠʤʠ ʨʝʩʫʨʩʘʤʠ 

[2]. 

ʍʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʶʨʠʜʠʯʥʦʛʦ ʟʘʢʨʽʧʣʝʥʥʷ ʮʽʻʾ ʢʦʥʮʝʧʮʽʾ 

ʚʠʩʪʫʧʘʻ ʾʾ ʧʝʨʝʪʚʦʨʝʥʥʷ ʥʘ ʢʦʥʢʨʝʪʥʽ ʧʨʘʚʦʚʽ ʘʢʪʠ ʪʘ ʚʪʽʣʝʥʥʷ ʾʭ ʧʦʣʦʞʝʥʴ ʚ 

ʧʦʚʩʷʢʜʝʥʥʝ ʞʠʪʪʷ ʞʠʪʝʣʽʚ-ʯʣʝʥʽʚ ʊɻ. ʊʘʢ, ʉʚʽʪʦʚʘ ʭʘʨʪʽʷ ʧʨʘʚʘ ʥʘ ʤʽʩʪʦ 

(2005 ʨʽʢ) [3] ʜʝʢʣʘʨʫʻ ʩʦʮʽʘʣʴʥʫ ʬʫʥʢʮʽʶ ʤʽʩʪʘ ʪʘ ʚʣʘʩʥʦʩʪʽ. ɭʚʨʦʧʝʡʩʴʢʘ 

ʭʘʨʪʽʷ ʟʘʭʠʩʪʫ ʧʨʘʚ ʣʶʜʠʥʠ ʫ ʤʽʩʪʽ (2000 ʨʽʢ) [4] ʧʨʷʤʦ ʥʘʛʦʣʦʰʫʻ ʥʘ ʧʨʘʚʽ ʥʘ 

ʞʠʪʣʦ, ʯʠʩʪʝ ʜʦʚʢʽʣʣʷ ʪʘ ʽʥʢʣʶʟʽʶ. 

ʅʘʚʝʜʝʥʽ ʥʘʩʪʘʥʦʚʠ ʻ ʚʘʞʣʠʚʠʤʠ ʡ ʜʣʷ ʣʦʢʘʣʴʥʠʭ ʩʧʽʣʴʥʦʪ (ʊɻ) ʋʢʨʘʾʥʠ. 

ʇʦ-ʧʝʨʰʝ, ʫ ʢʦʥʪʝʢʩʪʽ ʚʽʜʥʦʚʣʝʥʥʷ ʧʽʩʣʷ ʚʽʡʥʠ çʇʨʘʚʦ ʥʘ ʤʽʩʪʦè ʩʪʘʻ 

ʬʫʥʜʘʤʝʥʪʦʤ ʜʣʷ: ʘ) ʚʽʜʙʫʜʦʚʠ ʜʣʷ ʣʶʜʝʡ: ʱʦʙ ʤʽʩʪʘ ʙʫʜʫʚʘʣʠ ʘʨʭʽʪʝʢʪʦʨʠ 

ʨʘʟʦʤ ʽʟ ʊɻ, ʘ ʥʝ ʟʘʙʫʜʦʚʥʠʢʠ ʟʘʨʘʜʠ ʧʨʠʙʫʪʢʫ; ʙ) ʘʢʪʠʚʽʟʘʮʽʾ ʜʝʮʝʥʪʨʘʣʽʟʘʮʽʾ: 

ʧʦʩʠʣʝʥʥʷ ʨʦʣʽ çʤʫʥʽʮʠʧʘʣʴʥʦʾ ʣʶʜʠʥʠè, ʷʢʘ ʟʥʘʻ ʧʦʪʨʝʙʠ ʩʚʦʛʦ ʜʚʦʨʫ ʢʨʘʱʝ 

ʟʘ ʮʝʥʪʨʘʣʴʥʫ ʚʣʘʜʫ; ʚ) ʘʢʪʠʚʽʟʘʮʽʾ ʜʽʷʣʴʥʦʩʪʽ ʤʫʥʽʮʠʧʘʣʴʥʦ-ʘʢʪʠʚʥʦʛʦ ʢʦʨʧʫʩʫ 
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ʞʠʪʝʣʽʚ-ʯʣʝʥʽʚ ʊɻ; ʛ) ʘʢʪʠʚʽʟʘʮʽʾ ʬʦʨʤʫʚʘʥʥʷ, ʨʦʟʚʠʪʢʫ ʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʩʦʮʽʘʣʴʥʦ-ʥʦʨʤʘʪʠʚʥʠʭ ʩʪʠʤʫʣʽʚ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʤʦʜʠʬʽʢʘʮʽʾ 

ʤʫʥʽʮʠʧʘʣʴʥʦ-ʧʨʘʚʦʚʦʾ ʩʚʽʜʦʤʦʩʪʽ (ʧʨʘʚʦʩʚʽʜʦʤʦʩʪʽ); ʛô) ʬʦʨʤʫʚʘʥʥʷ ʩʫʪʪʻʚʦʛʦ 

ʯʠʥʥʠʢʘ ʚʽʜʥʦʩʥʦ ʨʝʘʣʽʟʘʮʽʾ ʧʨʘʚ ʣʶʜʠʥʠ; ʜ) ʬʦʨʤʫʚʘʥʥʷ ʨʝʘʣʴʥʦʛʦ 

ʤʫʥʽʮʠʧʘʣʴʥʦ-ʧʨʘʚʦʚʦʛʦ ʩʪʘʪʫʩʫ ʣʶʜʠʥʠ-ʞʠʪʝʣʷ ʽ ʦʜʥʦʯʘʩʥʦ ʯʣʝʥʘ ʊɻ. 

2. ʂʦʥʮʝʧʮʽʷ çʂʦʥʩʪʠʪʫʮʽʡʥʦʾ ʣʶʜʠʥʠè (Constitutional Identity 

(Personhood). ɰʾ ʘʧʦʣʦʛʝʪʠ ʜʦʩʣʽʜʞʫʶʪʴ ʩʪʘʪʫʩ ʣʶʜʠʥʠ ʷʢ ʥʦʩʽʷ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʧʨʘʚ, ʱʦ ʦʙʤʝʞʫʶʪʴ ʚʣʘʜʫ ʜʝʨʞʘʚʠ ï ʩʝʨʝʜ ʥʠʭ: ɸ) ʈʦʥʘʣʴʜ 

ɼʚʦʨʢʽʥ (Ronald Dworkin): ʘʤʝʨʠʢʘʥʩʴʢʠʡ ʜʦʩʣʽʜʥʠʢ, ʱʦ ʻ ʦʜʥʠʤ ʽʟ 

ʥʘʡʚʧʣʠʚʦʚʽʰʠʭ ʪʝʦʨʝʪʠʢʽʚ ʧʨʘʚʘ ï ʡʦʛʦ ʽʜʝʷ çʧʨʘʚʘ ʷʢ ʮʽʣʽʩʥʽʩʪʴè ʩʪʘʚʠʪʴ 

ʢʦʥʩʪʠʪʫʮʽʡʥʽ ʧʨʘʚʘ ʣʶʜʠʥʠ ʚʠʱʝ ʟʘ ʙʫʜʴ-ʷʢʫ ʧʦʣʽʪʠʯʥʫ ʜʦʮʽʣʴʥʽʩʪʴ; ɹ) ʈʦʙʝʨʪ 

ɸʣʝʢʩʽ (Robert Alexy): ʥʽʤʝʮʴʢʠʡ ʧʨʘʚʦʟʥʘʚʝʮʴ, ʪʝʦʨʽʷ ʷʢʦʛʦ ʧʨʦ ʢʦʥʩʪʠʪʫʮʽʡʥʽ 

ʧʨʘʚʘ ʷʢ çʧʨʠʥʮʠʧʠ ʦʧʪʠʤʽʟʘʮʽʾè ʻ ʙʘʟʦʚʦʶ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʩʪʘʪʫʩʫ 

ʢʦʥʩʪʠʪʫʮʽʡʥʦʾ ʣʶʜʠʥʠ ʚ ɭʚʨʦʧʽ; ɺ) ʖʨʛʝʥ ɻʘʙʝʨʤʘʩ (J¿rgen Habermas): 

ʥʽʤʝʮʴʢʠʡ ʬʽʣʦʩʦʬ ʽ ʩʦʮʽʦʣʦʛ, ʷʢʠʡ ʜʦʩʣʽʜʞʫʻ çʢʦʥʩʪʠʪʫʮʽʡʥʠʡ ʧʘʪʨʽʦʪʠʟʤè ï 

ʥʦʚʫ ʧʨʦʜʫʢʪʠʚʥʫ ʽʜʝʶ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʷʢʦʾ ʽʜʝʥʪʠʯʥʽʩʪʴ ʣʶʜʠʥʠ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʚʽʜʜʘʥʦʩʪʽ ʜʝʤʦʢʨʘʪʠʯʥʠʤ ʮʽʥʥʦʩʪʷʤ ʪʘ ʧʨʘʚʘʤ, ʘ ʥʝ ʣʠʰʝ ʥʘ ʝʪʥʽʯʥʦʤʫ 

ʧʦʭʦʜʞʝʥʥʽ. 

3. ʂʦʥʮʝʧʮʽʷ çʃʶʜʠʥʠè (Legal Anthropology & Human Rights). ɺʦʥʘ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤʫ ʚʠʚʯʝʥʥʽ ʧʨʠʨʦʜʥʠʭ ʧʨʘʚ ʣʶʜʠʥʠ ʪʘ ʙʽʦʝʪʠʯʥʠʭ 

ʚʠʢʣʠʢʽʚ (ʟʘʟʚʠʯʘʡ ʪʦʨʢʘʻʪʴʩʷ ʧôʷʪʦʛʦ ʧʦʢʦʣʽʥʥʷ ʧʨʘʚ ʣʶʜʠʥʠ, ʱʦ ʨʝʛʫʣʶʶʪʴ 

ʨʽʟʥʽ ʘʩʧʝʢʪʠ ʙʽʦʣʦʛʽʯʥʦʾ ʧʨʠʨʦʜʠ ʣʶʜʠʥʠ) ʜʣʷ ʾʾ ʧʦʚʩʷʢʜʝʥʥʦʾ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ï ʾʾ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʚʠʩʪʫʧʘʶʪʴ: ɸ) ʄʘʨʪʘ ʅʫʩʩʙʘʫʤ (Martha 

Nussbaum): ʘʤʝʨʠʢʘʥʩʴʢʘ ʜʦʩʣʽʜʥʠʮʷ-ʬʽʣʦʩʦʬʽʥʷ, ʱʦ ʻ ʘʚʪʦʨʢʦʶ çʧʽʜʭʦʜʫ 

ʩʧʨʦʤʦʞʥʦʩʪʝʡè, ʜʝ ʚʦʥʘ ʩʪʚʝʨʜʞʫʻ, ʱʦ ʜʝʨʞʘʚʘ ʤʘʻ ʟʘʙʝʟʧʝʯʠʪʠ ʣʶʜʠʥʽ 

ʥʘʙʽʨ ʙʘʟʦʚʠʭ ʤʦʞʣʠʚʦʩʪʝʡ (ʟʜʦʨʦʚ'ʷ, ʦʩʚʽʪʘ, ʩʚʦʙʦʜʘ), ʱʦʙ ʚʦʥʘ ʤʦʛʣʘ 

ʚʚʘʞʘʪʠʩʷ ʧʦʚʥʦʮʽʥʥʠʤ ʩʫʙôʻʢʪʦʤ ʧʨʘʚʘ; ɹ) ʉʪʝʬʘʥʦ ʈʦʜʦʪʘ (Stefano Rodot¨): 

ʽʪʘʣʽʡʩʴʢʠʡ ʧʨʘʚʦʟʥʘʚʝʮʴ, ʷʢʠʡ ʚʠʚʯʘʚ çʮʠʬʨʦʚʫ ʣʶʜʠʥʫè ʪʘ ʟʘʭʠʩʪ ʦʩʦʙʠʩʪʦʩʪʽ 

ʚ ʫʤʦʚʘʭ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ ʮʠʬʨʦʚʽʟʘʮʽʾ. 

ʉʝʨʝʜ ʟʘʭʽʜʥʠʭ ʽʥʩʪʠʪʫʮʽʡ, ʱʦ ʨʦʟʨʦʙʣʷʶʪʴ, ʘʢʫʤʫʣʶʶʪʴ ʪʘ ʨʦʟʚʠʚʘʶʪʴ 
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ʮʽ ʽʜʝʾ, ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ ʥʘʩʪʫʧʥʽ: ɸ) ɺʝʥʝʮʽʡʩʴʢʘ ʢʦʤʽʩʽʷ ʈʘʜʠ ɭʚʨʦʧʠ: 

ʢʣʶʯʦʚʠʡ ʜʦʢʪʨʠʥʘʣʴʥʦ-ʧʨʘʢʪʠʯʥʠʡ ʦʨʛʘʥ ʮʽʻʾ ʚʧʣʠʚʦʚʦʾ ʤʽʞʥʘʨʦʜʥʦʾ 

ʤʽʞʫʨʷʜʦʚʦʾ ʦʨʛʘʥʽʟʘʮʽʾ, ʱʦ ʬʦʨʤʫʻ ʩʪʘʥʜʘʨʪʠ ʜʣʷ çʢʦʥʩʪʠʪʫʮʽʡʥʦʾ ʣʶʜʠʥʠè ʟ 

ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʠʥʮʠʧʫ ʚʝʨʭʦʚʝʥʩʪʚʘ ʧʨʘʚʘ; ɹ) ʂʦʥʛʨʝʩ ʤʽʩʮʝʚʠʭ ʪʘ 

ʨʝʛʽʦʥʘʣʴʥʠʭ ʚʣʘʜ ɭʚʨʦʧʠ, ʱʦ ʻ ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʜʽʻʚʠʭ 

ʩʪʨʫʢʪʫʨ ʈʘʜʠ ɭʚʨʦʧʠ: ʨʦʟʨʦʙʣʷʻ ʩʪʘʥʜʘʨʪʠ ʜʣʷ çʤʫʥʽʮʠʧʘʣʴʥʦʾ ʣʶʜʠʥʠè ʯʝʨʝʟ 

ʩʫʧʨʦʚʦʜʞʝʥʥʷ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʝʘʣʽʟʘʮʽʾ ɭʚʨʦʧʝʡʩʴʢʦʾ ʭʘʨʪʽʾ ʤʽʩʮʝʚʦʛʦ 

ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ 1985 ʨ. [5]; ɺ) ʐʢʦʣʘ çʅʦʚʦʛʦ ʤʫʥʽʮʠʧʘʣʽʟʤʫè (ʾʾ 

ʧʨʘʢʩʝʦʣʦʛʽʯʥʽ ʧʨʝʜʩʪʘʚʥʠʢʠ ɹʘʨʩʝʣʦʥʘ, ɸʤʩʪʝʨʜʘʤ): ʧʨʘʢʪʠʯʥʠʡ ʨʫʭ, ʱʦ 

ʚʧʨʦʚʘʜʞʫʻ ʧʨʘʚʘ ʞʠʪʝʣʽʚ-ʯʣʝʥʽʚ ʊɻ ʥʘ ʫʧʨʘʚʣʽʥʥʷ ʤʽʩʪʦʤ ʯʝʨʝʟ ʧʨʷʤʫ 

ʜʝʤʦʢʨʘʪʽʶ. 

ʆʪʞʝ, ʤʦʞʥʘ ʢʦʥʩʪʘʪʫʚʘʪʠ ʽʩʥʫʚʘʥʥʷ ʚʽʜʤʽʥ ʤʽʞ ʟʘʭʽʜʥʠʤ ʽ ʥʘʮʽʦʥʘʣʴʥʠʤ 

ʧʽʜʭʦʜʦʤ, ʘ ʪʘʢʦʞ ʾʭ ʟʘʬʽʢʩʫʚʘʪʠ ï ʢ̫ʱʦ ʫʢʨʘʾʥʩʴʢʘ ʜʦʢʪʨʠʥʘ ʥʘʤʘʛʘʻʪʴʩʷ 

ʧʦʙʫʜʫʚʘʪʠ ʮʽʣʽʩʥʫ ʚʝʨʪʠʢʘʣʴ (ʚʽʜ ʧʨʠʨʦʜʠ ʣʶʜʠʥʠ ʜʦ ʂʦʥʩʪʠʪʫʮʽʾ), ʪʦ ʟʘʭʽʜʥʘ 

ʟʦʩʝʨʝʜʞʝʥʘ ʥʘ ʙʘʣʘʥʩʽ ʩʠʣ: ʷʢ ʥʘʜʘʪʠ ʣʶʜʠʥʽ ʚ ʊɻ ʽʥʩʪʨʫʤʝʥʪʠ, ʱʦʙ ʚʦʥʘ 

ʤʦʛʣʘ ʧʨʦʪʠʩʪʦʷʪʠ ʜʝʨʞʘʚʥʽʡ ʙʶʨʦʢʨʘʪʽʾ. 

ɺ ʨʦʟʫʤʽʥʥʽ ʫʧʨʘʚʣʽʥʩʴʢʦʾ ʪʨʽʘʜʠ, ʱʦ ʜʦʩʣʽʜʞʫʻʪʴʩʷ, ʦʩʥʦʚʦʧʦʣʦʞʥʫ ʨʦʣʴ 

ʚʽʜʽʛʨʘʻ ʾʾ ʩʢʣʘʜʦʚʽ ʝʣʝʤʝʥʪʥʽ ʙʣʦʢʠ-ʩʫʙôʻʢʪʠ, ʜʦ ʷʢʠʭ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʥʘʩʪʫʧʥʽ: 

I. ʃʶʜʠʥʘ (ʷʢ ʧʨʦʷʚ ʾʾ ʧʨʠʨʦʜʥʦʛʦ ʨʽʚʥʷ ʽʩʥʫʚʘʥʥʷ): ʘ) ʾʾ ʦʩʥʦʚʦʶ 

ʚʠʩʪʫʧʘʶʪʴ: ʧʨʠʨʦʜʥʽ ʧʨʘʚʘ, ʩʚʦʙʦʜʠ ʪʘ ʙʘʟʦʚʽ ʧʦʪʨʝʙʠ; ʙ) ʾʾ ʛʦʣʦʚʥʘ ʨʦʣʴ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʽʩʥʫʚʘʥʥʽ ʷʢ ʦʙ'ʻʢʪʫ ʟʘʭʠʩʪʫ ʪʘ ʩʫʙ'ʻʢʪʫ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ 

ʨʦʟʚʠʪʢʫ; ʚ) ʦʩʥʦʚʦʧʦʣʦʞʥʠʡ ʘʢʮʝʥʪ ʤʽʩʪʠʪʴʩʷ ʫ ʥʘʷʚʥʦʩʪʽ ʛ̔ ʜʥʦʩʪʽ ʣʶʜʠʥʠ, ʚ ʾʾ 

ʥʝʜʦʪʦʨʢʘʥʥʦʩʪʽ ʪʘ ʬʽʟʠʯʥʦʤʫ ʚʠʞʠʚʘʥʥʽ. 

II . ʄʫʥʽʮʠʧʘʣʴʥʘ ʣʶʜʠʥʘ (ʷʢ ʽʤʘʥʝʥʪʥʦ-ʣʦʢʘʣʴʥʠʡ ʨʽʚʝʥʴ ʾʾ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ): ʘ) ʾʾ ʦʩʥʦʚʦʶ ʚʠʩʪʫʧʘʻ ʥʘʣʝʞʥʽʩʪʴ ʜʦ ʊɻ (ʩʦʮʽʘʣʴʥʘ 

ʽʜʝʥʪʠʯʥʽʩʪʴ); ʙ) ʛʦʣʦʚʥʘ ʨʦʣʴ ʤʽʩʪʠʪʴʩʷ ʚ ʪʦʤʫ, ʱʦ ʪʘʢʘ ʣʶʜʠʥʘ ʚʠʩʪʫʧʘʻ 

ʫʯʘʩʥʠʢʦʤ ʄʉɺ, ʢʦʨʠʩʪʫʚʘʯʝʤ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʨʦʣʴʦʚʠʭ ʧʦʟʠʮʽʡ ʽ 

ʩʧʦʞʠʚʘʯʝʤ ʤʫʥʽʮʠʧʘʣʴʥʠʭ ʧʦʩʣʫʛ; ʚ) ʦʩʥʦʚʦʧʦʣʦʞʥʠʡ ʘʢʮʝʥʪ ʤʽʩʪʠʪʴʩʷ ʚ 

ʫʯʘʩʪʽ ʫ ʚʠʙʦʨʘʭ, ʢʦʥʪʨʦʣʽ ʙʶʜʞʝʪʫ, ʚ ʙʣʘʛʦʫʩʪʨʦʾ ʪʘ ʣʦʢʘʣʴʥʽʡ ʜʝʤʦʢʨʘʪʽʾ. 

III . ʂʦʥʩʪʠʪʫʮʽʡʥʘ ʣʶʜʠʥʘ (ʷʢ ʜʝʨʞʘʚʥʠʡ ʨʽʚʝʥʴ ʾʾ ʽʩʥʫʚʘʥʥʷ): ʘ) ʾʾ 
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ʦʩʥʦʚʦʶ ʚʠʩʪʫʧʘʻ ʧʨʘʚʦʚʠʡ (ʢʦʥʩʪʠʪʫʮʽʡʥʦ-ʧʨʘʚʦʚʠʡ) ʩʪʘʪʫʩ 

ʣʶʜʠʥʠ-ʛʨʦʤʘʜʷʥʠʥʘ, ʟʘʢʨʽʧʣʝʥʠʡ ʚ ʆʩʥʦʚʥʦʤʫ ɿʘʢʦʥʽ; ʙ) ʾʾ ʛʦʣʦʚʥʘ ʨʦʣʴ 

ʤʽʩʪʠʪʴʩʷ ʚ ʪʦʤʫ, ʱʦ ʩʘʤʝ ʪʘʢʘ ʣʶʜʠʥʘ ʚʠʩʪʫʧʘʻ ʥʦʩʽʻʤ ʩʫʚʝʨʝʥʽʪʝʪʫ, 

ʫʯʘʩʥʠʢʦʤ ʜʝʨʞʘʚʦʪʚʦʨʝʥʥʷ; ʚ) ʦʩʥʦʚʦʧʦʣʦʞʥʠʡ ʘʢʮʝʥʪ ʤʽʩʪʠʪʴʩʷ ʚ 

ʬʦʨʤʫʚʘʥʥʽ ʙʘʣʘʥʩʫ ʧʨʘʚ ʽ ʦʙʦʚ'ʷʟʢʽʚ, ʥʘʷʚʥʦʩʪʽ ʚʝʨʭʦʚʝʥʩʪʚʘ ʧʨʘʚʘ ʪʘ ʟʘʭʠʩʪʽ 

ʚʽʜ ʩʚʘʚʽʣʣʷ ʚʣʘʜʠ. 

ʇʝʨʩʧʝʢʪʠʚʘʤʠ ʨʦʟʚʠʪʢʫ ʪʘ ʩʪʨʘʪʝʛʽʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʬʽʣʴʥʦʾ 

ʫʧʨʘʚʣʽʥʩʴʢʦʾ ʪʨʽʘʜʠ ʷʢ ʤʦʜʝʣʽ ʟʽ ʩʪʨʘʪʝʛʽʯʥʦʶ ʤʝʪʦʶ ʾʾ ʜʽʻʚʦʩʪʽ ʚ ʢʦʥʪʝʢʩʪʽ 

ʨʦʟʚʠʪʢʫ ʜʝʤʦʢʨʘʪʠʯʥʦʾ ʜʝʨʞʘʚʠ ʪʝʣʝʦʣʦʛʽʯʥʦʶ ʜʦʤʽʥʘʥʪʦʶ ʚʠʩʪʫʧʘʶʪʴ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʩʪʫʧʥʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ: ɸ) ʜʝʮʝʥʪʨʘʣʽʟʘʮʽʷ ʚʣʘʜʠ: ʩʫʪʪʻʚʝ 

ʧʦʩʠʣʝʥʥʷ ʨʦʣʽ çʤʫʥʽʮʠʧʘʣʴʥʦʾ ʣʶʜʠʥʠè ʯʝʨʝʟ ʧʝʨʝʜʘʯʫ ʚʽʜ ʦʨʛʘʥʽʚ ʧʫʙʣʽʯʥʦʾ 

ʜʝʨʞʘʚʥʦʾ ʚʣʘʜʠ ʨʝʩʫʨʩʽʚ ʽ ʧʦʚʥʦʚʘʞʝʥʴ ʊɻ; ɹ) ʮʠʬʨʦʚʽʟʘʮʽʷ (ʯʝʨʝʟ ʚʪʽʣʝʥʥʷ 

ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ E-democracy): ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʨʦʱʝʥʥʷ ʜʦʩʪʫʧʫ ʣʶʜʠʥʠ, ʾʾ 

ʛʨʫʧ ʪʘ ʘʩʦʮʽʘʮʽʡ ʜʦ ʧʨʘʚ ʯʝʨʝʟ ʮʠʬʨʦʚʽ ʽʥʩʪʨʫʤʝʥʪʠ (ʝʣʝʢʪʨʦʥʥʝ ʛʦʣʦʩʫʚʘʥʥʷ, 

ʧʝʪʠʮʽʾ); ɺ) ʦʩʚʽʪʥʷ ʧʘʨʘʜʠʛʤʘ: ʬʦʨʤʫʚʘʥʥʷ ʛʨʦʤʘʜʷʥʩʴʢʦʾ ʩʚʽʜʦʤʦʩʪʽ, ʜʝ 

ʣʶʜʠʥʘ ʫʩʚʽʜʦʤʣʶʻ ʽ ʨʦʟʫʤʽʻ ʩʚʽʡ ʢʦʥʩʪʠʪʫʮʽʡʥʦ-ʧʨʘʚʦʚʠʡ ʽ 

ʤʫʥʽʮʠʧʘʣʴʥʦ-ʧʨʘʚʦʚʠʡ ʩʪʘʪʫʩʠ ʥʘ ʢʦʞʥʦʤʫ ʨʽʚʥʽ ʪʨʽʘʜʠ; ɻ) ʩʫʜʦʚʘ ʨʝʬʦʨʤʘ: 

ʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʛʘʨʘʥʪʽʡ ʪʦʛʦ, ʱʦ ʩʪʘʪʫʩ çʢʦʥʩʪʠʪʫʮʽʡʥʦʾ ʣʶʜʠʥʠè ʻ 

ʥʝʧʦʨʫʰʥʠʤ ʥʘʚʽʪʴ ʫ ʢʨʠʟʦʚʠʭ ʩʠʪʫʘʮʽʷʭ; ɻô) ʩʝʨʚʽʩʥʘ ʤʦʜʝʣʴ ʫʧʨʘʚʣʽʥʥʷ: 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʜʝʨʞʘʚʥʠʭ ʪʘ ʤʫʥʽʮʠʧʘʣʴʥʠʭ ʦʨʛʘʥʽʚ ʥʘ ʩʪʨʫʢʪʫʨʠ, ʱʦ 

ʦʙʩʣʫʛʦʚʫʶʪʴ ʽʥʪʝʨʝʩʠ ʣʶʜʠʥʠ-ʦʩʦʙʠʩʪʦʩʪʽ. 

ɺ ʧʨʦʮʝʩʽ ʨʝʘʣʽʟʘʮʽʾ ʥʘʚʝʜʝʥʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ ʦʯʽʢʫʚʘʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʚʠʩʪʫʧʘʶʪʴ ʚʽʜʧʦʚʽʜʥʽ ʩʦʮʽʘʣʴʥʽ ʥʘʩʣʽʜʢʠ, ʘ ʩʘʤʝ: ʘ) ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʦʢʦʾ ʜʦʚʽʨʠ 

ʣʶʜʠʥʠ, ʾʾ ʛʨʫʧ ʪʘ ʘʩʦʮʽʘʮʽʡ ʜʦ ʧʫʙʣʽʯʥʦʾ ʚʣʘʜʠ: ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ 

ʣʝʛʽʪʠʤʥʦʩʪʽ ʽʥʩʪʠʪʫʪʽʚ ʚʣʘʜʠ; ʙ) ʬʦʨʤʫʚʘʥʥʷ ʩʦʮʽʘʣʴʥʦʾ ʟʛʫʨʪʦʚʘʥʦʩʪʽ: ʾʾ 

ʧʨʘʢʪʠʯʥʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʚʠʩʪʫʧʘʻ ʟʤʝʥʰʝʥʥʷ ʽ ʥʽʚʝʣʶʚʘʥʥʷ ʢʦʥʬʣʽʢʪʽʚ ʤʽʞ 

ʮʝʥʪʨʦʤ ʽ ʨʝʛʽʦʥʘʤʠ; ʚ) ʜʠʥʘʤʽʯʥʝ ʟʨʦʩʪʘʥʥʷ ʩʪʘʥʫ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ: ʯʝʨʝʟ 

ʩʪʚʦʨʝʥʥʷ ʧʦʟʠʪʠʚʥʠʭ ʫʤʦʚ ʜʣʷ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ ʢʦʞʥʦʾ ʣʶʜʠʥʠ-ʞʠʪʝʣʷ ʽ 

ʦʜʥʦʯʘʩʥʦ ʯʣʝʥʘ ʊɻ. 

ʈʝʟʶʤʫʶʯʠ, ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʪʨʘʥʩʬʦʨʤʘʮʽʡʥʽ ʟʤʽʥʠ ʪʦʨʢʘʶʪʴʩʷ ʥʝ 
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ʪʽʣʴʢʠ ʩʠʩʪʝʤʠ ʧʫʙʣʽʯʥʦʾ ʚʣʘʜʠ ʽ ʣʦʢʘʣʴʥʦʛʦ ʩʦʮʽʫʤʫ, ʘ ʡ ʢʦʞʥʦʾ ʣʶʜʠʥʠ-ʯʣʝʥʘ 

ʪʘʢʦʛʦ ʩʦʮʽʫʤʫ. ɺʦʥʠ ʥʘʩʘʤʧʝʨʝʜ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʥʦʚʠʭ ʧʝʨʩʧʝʢʪʠʚ ʟʘʭʠʩʪʫ ʧʨʘʚ 

ʣʶʜʠʥʠ, ʱʦ ʧʦʚʠʥʥʽ ʫʩʚʽʜʦʤʣʶʚʘʪʠʩʷ ʽ ʨʦʟʫʤʽʪʠʩʷ ʷʢ ʩʫʯʘʩʥʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ 

ʧʨʘʚʦʚʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʷʢ ʚʽʜʧʦʚʽʜʴ ʥʘ ʛʣʦʙʘʣʴʥʽ ʚʠʢʣʠʢʠ: 

ʮʠʬʨʦʚʽʟʘʮʽʶ, ʢʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ, ʙʽʦʤʝʜʠʯʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʟʙʨʦʡʥʽ ʢʦʥʬʣʽʢʪʠ 

ʥʦʚʦʛʦ ʪʠʧʫ. ʆʪʞʝ, ʤʦʞʥʘ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʮʝ ʦʟʥʘʯʘʻ ʧʝʨʝʭʽʜ ʚʽʜ ʢʣʘʩʠʯʥʦʛʦ 

çʧʘʩʠʚʥʦʛʦè ʟʘʭʠʩʪʫ ʜʦ ʧʨʦʘʢʪʠʚʥʦʛʦ ʛʘʨʘʥʪʫʚʘʥʥʷ ʧʨʘʚ ʫ ʚʽʨʪʫʘʣʴʥʦʤʫ ʪʘ 

ʛʣʦʙʘʣʴʥʦʤʫ ʧʨʦʩʪʦʨʘʭ ï ʡʜʝʪʴʩʷ ʧʨʦ ʟʘʛʘʣʴʥʠʡ ʚʧʣʠʚ ʥʘ ʚʩʽ ʩʢʣʘʜʦʚʽ ʝʣʝʤʝʥʪʠ 

ʫʧʨʘʚʣʽʥʩʴʢʦʾ ʪʨʽʘʜʠ. 
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ʄɯɾʅɸʈʆɼʅɯ ʉʊɸʅɼɸʈʊʀ ʇʈɸɺʆɺʆɻʆ 

ʈɽɻʋʃʖɺɸʅʅʗ ɸʅʊʀʂʆʈʋʇʎɯʁʅʆɰ ɽʂʉʇɽʈʊʀɿʀ 

ɺ ʇʋɹʃɯʏʅʆʄʋ ɸɼʄɯʅɯʉʊʈʋɺɸʅʅɯ 

 

ɼʘʩʶʢ ɺʽʢʪʦʨ ɺʦʣʦʜʠʤʠʨʦʚʠʯ 

ʜʦʢʪʦʨ ʬʽʣʦʩʦʬʽʾ 

ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʧʨʠʚʘʪʥʦʛʦ ʪʘ ʧʫʙʣʽʯʥʦʛʦ ʧʨʘʚʘ 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʜʠʟʘʡʥʫ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. 

ɺ ʧʨʝʜʩʪʘʚʣʝʥʽʡ ʥʘ ʢʦʥʬʝʨʝʥʮʽʾ ʨʦʙʦʪʽ ʧʨʝʟʝʥʪʦʚʘʥʦ ʜʦʩʣʽʜʞʝʥʥ ̫

ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʘʥʪʠʢʦʨʫʧʮʽʡʥʦʾ ʝʢʩʧʝʨʪʠʟʠ ʚ 

ʧʫʙʣʽʯʥʦʤʫ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʽ. ɺʠʟʥʘʯʝʥʦ ʧʦʥʷʪʪʷ ʪʘ ʩʠʩʪʝʤʫ ʤʽʞʥʘʨʦʜʥʠʭ 

ʩʪʘʥʜʘʨʪʽʚ ʘʥʪʠʢʦʨʫʧʮʽʡʥʦʾ ʝʢʩʧʝʨʪʠʟʠ. ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʦʩʥʦʚʥʽ 

ʤʽʞʥʘʨʦʜʥʦ-ʧʨʘʚʦʚʽ ʘʢʪʠ, ʱʦ ʻ ʧʽʜʩʪʘʚʦʶ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʘʢʠʭ ʩʪʘʥʜʘʨʪʽʚ. 

ʆʢʨʝʤʦ ʜʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʨʝʢʦʤʝʥʜʘʮʽʡ GRECO ʥʘ ʨʦʟʚʠʪʦʢ ʘʥʪʠʢʦʨʫʧʮʽʡʥʦʛʦ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʋʢʨʘʾʥʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ. ʤʽʞʥʘʨʦʜʥʽ ʩʪʘʥʜʘʨʪʠ, ʘʥʪʠʢʦʨʫʧʮʽʡʥʘ ʝʢʩʧʝʨʪʠʟʘ, 

ʂʦʥʚʝʥʮʽʷ ʆʆʅ ʧʨʦʪʠ ʢʦʨʫʧʮʽʾ, GRECO, ʟʘʧʦʙʽʛʘʥʥʷ ʢʦʨʫʧʮʽʾ, ʤʽʞʥʘʨʦʜʥʝ 

ʘʥʪʠʢʦʨʫʧʮʽʡʥʝ ʧʨʘʚʦ. 

 

ɺʩʪʫʧ 

ɿʜʽʡʩʥʶʶʯʠ ʟʘʭʦʜʠ ʫ ʥʘʧʨʷʤʢʫ ʘʥʪʠʢʦʨʫʧʮʽʡʥʦʾ ʧʦʣʽʪʠʢʠ, ʢʦʞʥʘ 

ʜʝʨʞʘʚʘ ʚʠʨʽʰʫʻ ʮʝ ʧʠʪʘʥʥʷ ʟʚʘʞʘʶʯʠ ʥʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʽ ʤʽʞʥʘʨʦʜʥʽ 

ʩʪʘʥʜʘʨʪʠ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪ. 9 ʂʦʥʩʪʠʪʫʮʽʾ ʋʢʨʘʾʥʠ ʯʠʥʥʽ ʤʽʞʥʘʨʦʜʥʽ ʜʦʛʦʚʦʨʠ, 

ʟʛʦʜʘ ʥʘ ʦʙʦʚ'ʷʟʢʦʚʽʩʪʴ ʷʢʠʭ ʥʘʜʘʥʘ ɺʝʨʭʦʚʥʦʶ ʈʘʜʦʶ, ʻ ʥʝʚʽʜ'ʻʤʥʦʶ ʯʘʩʪʠʥʦʶ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ [1]. 

ɺʩʪʘʥʦʚʣʝʥʥʷ ʧʨʽʦʨʠʪʝʪʫ ʥʦʨʤ ʤʽʞʥʘʨʦʜʥʦʛʦ ʧʨʘʚʘ ʥʘʜ ʥʦʨʤʘʤʠ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʘʚʘ ʚʢʘʟʫʻ ʥʘ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʥʦʨʤ ʤʽʞʥʘʨʦʜʥʦʛʦ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʫ ʩʬʝʨʽ ʟʘʧʦʙʽʛʘʥʥʷ ʢʦʨʫʧʮʽʾ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʱʦʜʦ ʘʥʪʠʢʦʨʫʧʮʽʡʥʦʾ 

ʝʢʩʧʝʨʪʠʟʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʘʢʪʽʚ. 
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ʄʝʪʘ ʪʘ ʟʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ð ʨʦʟʢʨʠʪʠ ʟʤʽʩʪ ʪʘ ʩʠʩʪʝʤʫ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ 

ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʘʥʪʠʢʦʨʫʧʮʽʡʥʦʾ ʝʢʩʧʝʨʪʠʟʠ ʚ ʧʫʙʣʽʯʥʦʤʫ 

ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʽ. ɿʘʜʘʯʽ ð ʚʠʟʥʘʯʠʪʠ ʧʦʥʷʪʪʷ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʫ ʩʬʝʨʽ 

ʘʥʪʠʢʦʨʫʧʮʽʡʥʦʾ ʝʢʩʧʝʨʪʠʟʠ, ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʤʽʞʥʘʨʦʜʥʦ-ʧʨʘʚʦʚʽ 

ʘʢʪʠ, ʚʩʪʘʥʦʚʠʪʠ ʚʧʣʠʚ GRECO ʥʘ ʘʥʪʠʢʦʨʫʧʮʽʡʥʝ ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʋʢʨʘʾʥʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ  

ʄʽʞʥʘʨʦʜʥʽ ʩʪʘʥʜʘʨʪʠ ʘʥʪʠʢʦʨʫʧʮʽʡʥʦʾ ʝʢʩʧʝʨʪʠʟʠ ð ʮʝ ʧʝʨʝʜʙʘʯʝʥʽ 

ʤʽʞʥʘʨʦʜʥʠʤʠ ʘʢʪʘʤʠ ʦʩʦʙʣʠʚʦʩʪʽ ʟʜʽʡʩʥʝʥʥʷ ʘʥʪʠʢʦʨʫʧʮʽʡʥʦʾ ʝʢʩʧʝʨʪʠʟʠ. 

ʉʝʨʝʜ ʤʽʞʥʘʨʦʜʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʜʦʮʽʣʴʥʦ ʚʠʜʽʣʷʪʠ ʘʢʪʠ ʟʘʛʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, 

ʷʢʽ ʨʝʛʫʣʶʶʪʴ ʘʥʪʠʢʦʨʫʧʮʽʡʥʫ ʝʢʩʧʝʨʪʠʟʫ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ, ʪʘ ʜʦʢʫʤʝʥʪʠ, ʱʦ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʩʪʦʩʫʶʪʴʩʷ ʘʥʪʠʢʦʨʫʧʮʽʡʥʦʾ ʝʢʩʧʝʨʪʠʟʠ. ʆʩʥʦʚʦʶ ʻ ʂʦʥʚʝʥʮʽʾ 

ʆʆʅ ʧʨʦʪʠ ʪʨʘʥʩʥʘʮʽʦʥʘʣʴʥʦʾ ʦʨʛʘʥʽʟʦʚʘʥʦʾ ʟʣʦʯʠʥʥʦʩʪʽ 2000 ʨʦʢʫ ʪʘ ʧʨʦʪʠ 

ʢʦʨʫʧʮʽʾ 2003 ʨʦʢʫ [2]. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʯ. 3 ʩʪ. 5 ʂʦʥʚʝʥʮʽʾ ʆʆʅ ʧʨʦʪʠ ʢʦʨʫʧʮʽʾ 2003 ʨʦʢʫ ʢʦʞʥʘ 

ʜʝʨʞʘʚʘ-ʫʯʘʩʥʠʮʷ ʧʨʘʛʥʝ ʧʝʨʽʦʜʠʯʥʦ ʧʨʦʚʦʜʠʪʠ ʦʮʽʥʢʫ ʚʽʜʧʦʚʽʜʥʠʭ ʧʨʘʚʦʚʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʡ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʟʘʭʦʜʽʚ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʾʭʥʴʦʾ 

ʘʜʝʢʚʘʪʥʦʩʪʽ ʩʪʦʩʦʚʥʦ ʟʘʧʦʙʽʛʘʥʥʷ ʢʦʨʫʧʮʽʾ [2]. ʉʘʤʝ ʫ ʮʴʦʤʫ ʧʦʣʦʞʝʥʥʽ 

ʚʙʘʯʘʻʪʴʩʷ ʤʽʞʥʘʨʦʜʥʦ-ʧʨʘʚʦʚʘ ʦʩʥʦʚʘ ʜʣʷ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʘʥʪʠʢʦʨʫʧʮʽʡʥʦʾ 

ʝʢʩʧʝʨʪʠʟʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʘʢʪʽʚ. 

ʆʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʟʘʩʣʫʛʦʚʫʻ ʜʽʷʣʴʥʽʩʪʴ ɻʨʫʧʠ ʜʝʨʞʘʚ ʧʨʦʪʠ ʢʦʨʫʧʮʽʾ 

(GRECO) ʈʘʜʠ ɭʚʨʦʧʠ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʮʽʥʶʚʘʥʴ GRECO ʋʢʨʘʾʥʽ ʥʘʜʘʥʦ 

ʥʠʟʢʫ ʨʝʢʦʤʝʥʜʘʮʽʡ, ʩʝʨʝʜ ʷʢʠʭ ð ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʣʝʞʥʦʛʦ ʘʥʪʠʢʦʨʫʧʮʽʡʥʦʛʦ 

ʨʽʚʥʷ ʧʨʠ ʦʧʨʘʮʶʚʘʥʥʽ ʚʩʽʭ ʟʘʢʦʥʦʧʨʦʻʢʪʽʚ ʪʘ ʧʽʜʪʨʠʤʢʠ ʚʽʜʢʨʠʪʦʩʪʽ ʡ 

ʽʥʢʣʶʟʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʢʦʤʽʪʝʪʽʚ ɺʝʨʭʦʚʥʦʾ ʈʘʜʠ. ʋ 2021 ʨ. GRECO 

ʢʦʥʩʪʘʪʫʚʘʣʘ, ʱʦ ʨʽʚʝʥʴ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʨʝʢʦʤʝʥʜʘʮʽʷʤ ʻ çʛʣʦʙʘʣʴʥʦ 

ʥʝʟʘʜʦʚʽʣʴʥʠʤè [3, ʩ. 28]. 

ʄʽʞʥʘʨʦʜʥʦ-ʧʨʘʚʦʚʝ ʨʝʛʫʣʶʚʘʥʥʷ ʘʥʪʠʢʦʨʫʧʮʽʡʥʦʾ ʝʢʩʧʝʨʪʠʟʠ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʘʢʪʽʚ ʨʽʟʥʦʛʦ ʨʽʚʥʷ ʦʙʦʚ'ʷʟʢʦʚʦʩʪʽ: ʤʽʞʥʘʨʦʜʥʽ 

ʜʦʛʦʚʦʨʠ ʪʘ ʢʦʥʚʝʥʮʽʾ, ʦʙʦʚ'ʷʟʢʦʚʽ ʜʣʷ ʜʝʨʞʘʚ-ʫʯʘʩʥʠʮʴ, ʘ ʪʘʢʦʞ 
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ʨʝʢʦʤʝʥʜʘʮʽʡʥʽ ʜʦʢʫʤʝʥʪʠ ʤʽʞʥʘʨʦʜʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪ. 9 

ʂʦʥʩʪʠʪʫʮʽʾ ʋʢʨʘʾʥʠ ʯʠʥʥʽ ʤʽʞʥʘʨʦʜʥʽ ʜʦʛʦʚʦʨʠ, ʟʛʦʜʘ ʥʘ ʦʙʦʚ'ʷʟʢʦʚʽʩʪʴ ʷʢʠʭ 

ʥʘʜʘʥʘ ɺʝʨʭʦʚʥʦʶ ʈʘʜʦʶ ʋʢʨʘʾʥʠ, ʻ ʯʘʩʪʠʥʦʶ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ 

[1]. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʧʦʣʦʞʝʥʥʷ ʤʽʞʥʘʨʦʜʥʠʭ ʢʦʥʚʝʥʮʽʡ ʫ ʩʬʝʨʽ ʟʘʧʦʙʽʛʘʥʥʷ 

ʢʦʨʫʧʮʽʾ ʤʘʶʪʴ ʧʨʷʤʫ ʜʽʶ ʚ ʋʢʨʘʾʥʽ ʪʘ ʻ ʦʙʦʚ'ʷʟʢʦʚʠʤʠ ʜʣʷ ʜʦʪʨʠʤʘʥʥʷ ʚʩʽʤʘ 

ʦʨʛʘʥʘʤʠ ʧʫʙʣʽʯʥʦʾ ʚʣʘʜʠ, ʚʢʣʶʯʘʶʯʠ ʩʫʙ'ʻʢʪʽʚ ʘʥʪʠʢʦʨʫʧʮʽʡʥʦʾ ʝʢʩʧʝʨʪʠʟʠ. 

ʂʦʥʚʝʥʮʽʷ ʆʆʅ ʧʨʦʪʠ ʪʨʘʥʩʥʘʮʽʦʥʘʣʴʥʦʾ ʦʨʛʘʥʽʟʦʚʘʥʦʾ ʟʣʦʯʠʥʥʦʩʪʽ 

2000 ʨʦʢʫ ʪʘ ʂʦʥʚʝʥʮʽʷ ʆʆʅ ʧʨʦʪʠ ʢʦʨʫʧʮʽʾ 2003 ʨʦʢʫ ʻ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʤʠ 

ʤʽʞʥʘʨʦʜʥʠʤʠ ʘʢʪʘʤʠ ʫ ʩʬʝʨʽ ʟʘʧʦʙʽʛʘʥʥʷ ʢʦʨʫʧʮʽʾ [2]. ʉʪʘʪʪʷ 5 ʂʦʥʚʝʥʮʽʾ 

ʆʆʅ ʧʨʦʪʠ ʢʦʨʫʧʮʽʾ ʟʦʙʦʚ'ʷʟʫʻ ʢʦʞʥʫ ʜʝʨʞʘʚʫ-ʫʯʘʩʥʠʮʶ ʨʦʟʨʦʙʣʷʪʠ ʪʘ 

ʟʜʽʡʩʥʶʚʘʪʠ ʝʬʝʢʪʠʚʥʫ ʩʢʦʦʨʜʠʥʦʚʘʥʫ ʘʥʪʠʢʦʨʫʧʮʽʡʥʫ ʧʦʣʽʪʠʢʫ. ʏʘʩʪʠʥʘ 3   

ʩʪ. 5 ʮʽʻʾ ʂʦʥʚʝʥʮʽʾ ʚʩʪʘʥʦʚʣʶʻ, ʱʦ ʢʦʞʥʘ ʜʝʨʞʘʚʘ-ʫʯʘʩʥʠʮʷ ʧʨʘʛʥʝ ʧʝʨʽʦʜʠʯʥʦ 

ʧʨʦʚʦʜʠʪʠ ʦʮʽʥʢʫ ʚʽʜʧʦʚʽʜʥʠʭ ʧʨʘʚʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʡ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ 

ʟʘʭʦʜʽʚ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʾʭʥʴʦʾ ʘʜʝʢʚʘʪʥʦʩʪʽ ʩʪʦʩʦʚʥʦ ʟʘʧʦʙʽʛʘʥʥʷ ʢʦʨʫʧʮʽʾ. 

ʉʘʤʝ ʫ ʮʴʦʤʫ ʧʦʣʦʞʝʥʥʽ ʚʙʘʯʘʻʪʴʩʷ ʤʽʞʥʘʨʦʜʥʦ-ʧʨʘʚʦʚʘ ʦʩʥʦʚʘ ʜʣʷ 

ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʘʥʪʠʢʦʨʫʧʮʽʡʥʦʾ ʝʢʩʧʝʨʪʠʟʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʘʢʪʽʚ. 

ʆʢʨʽʤ ʂʦʥʚʝʥʮʽʡ ʆʆʅ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʨʝʛʽʦʥʘʣʴʥʽ 

ʤʽʞʥʘʨʦʜʥʦ-ʧʨʘʚʦʚʽ ʘʢʪʠ ʈʘʜʠ ɭʚʨʦʧʠ. ʂʨʠʤʽʥʘʣʴʥʘ ʢʦʥʚʝʥʮʽʷ ʈʘʜʠ ɭʚʨʦʧʠ 

ʧʨʦ ʙʦʨʦʪʴʙʫ ʟ ʢʦʨʫʧʮʽʻʶ ʪʘ ʎʠʚʽʣʴʥʘ ʢʦʥʚʝʥʮʽʷ ʈʘʜʠ ɭʚʨʦʧʠ ʧʨʦ ʙʦʨʦʪʴʙʫ ʟ 

ʢʦʨʫʧʮʽʻʶ, ʨʘʪʠʬʽʢʦʚʘʥʽ ʋʢʨʘʾʥʦʶ, ʚʩʪʘʥʦʚʣʶʶʪʴ ʩʪʘʥʜʘʨʪʠ ʫ ʩʬʝʨʽ ʙʦʨʦʪʴʙʠ ʟ 

ʢʦʨʫʧʮʽʻʶ. ʅʘ ʨʽʚʥʽ ʨʝʢʦʤʝʥʜʘʮʽʡ ʂʦʤʽʪʝʪʫ ʄʽʥʽʩʪʨʽʚ ʈʘʜʠ ɭʚʨʦʧʠ ʚʘʞʣʠʚʫ 

ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʈʝʢʦʤʝʥʜʘʮʽʷ ʧʨʦ ʢʦʜʝʢʩʠ ʧʦʚʝʜʽʥʢʠ ʜʝʨʞʘʚʥʠʭ ʩʣʫʞʙʦʚʮʽʚ ʪʘ 

ʈʝʢʦʤʝʥʜʘʮʽʷ ʧʨʦ ʥʝʟʘʣʝʞʥʽʩʪʴ ʩʫʜʜʽʚ. ʎʽ ʜʦʢʫʤʝʥʪʠ ʩʬʦʨʤʫʚʘʣʠ ʙʘʟʦʚʽ 

ʧʨʠʥʮʠʧʠ ʜʦʙʨʦʯʝʩʥʦʩʪʽ ʫ ʧʫʙʣʽʯʥʦʤʫ ʩʝʢʪʦʨʽ, ʱʦ ʩʪʘʥʦʚʣʷʪʴ ʧʽʜˇʨʫʥʪʷ ʜʣʷ 

ʘʥʪʠʢʦʨʫʧʮʽʡʥʦʾ ʝʢʩʧʝʨʪʠʟʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʘʢʪʽʚ. 

ʆʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʨʦʟʚʠʪʢʫ ʘʥʪʠʢʦʨʫʧʮʽʡʥʦʾ ʝʢʩʧʝʨʪʠʟʠ ʚ ʋʢʨʘʾʥʽ 

ʤʘʶʪʴ ʨʝʢʦʤʝʥʜʘʮʽʾ ɻʨʫʧʠ ʜʝʨʞʘʚ ʧʨʦʪʠ ʢʦʨʫʧʮʽʾ (GRECO) ʈʘʜʠ ɭʚʨʦʧʠ. 

GRECO ʻ ʤʦʥʽʪʦʨʠʥʛʦʚʠʤ ʦʨʛʘʥʦʤ, ʱʦ ʟʜʽʡʩʥʶʻ ʦʮʽʥʢʫ ʘʥʪʠʢʦʨʫʧʮʽʡʥʠʭ 

ʟʘʭʦʜʽʚ ʜʝʨʞʘʚ-ʯʣʝʥʽʚ ʪʘ ʨʦʟʨʦʙʣʷʻ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʾʭ ʚʜʦʩʢʦʥʘʣʝʥʥʷ. ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʧ'ʷʪʦʛʦ ʨʘʫʥʜʫ ʦʮʽʥʶʚʘʥʥʷ ʋʢʨʘʾʥʠ GRECO ʥʘʜʘʣʘ ʋʢʨʘʾʥʽ 
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ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʣʝʞʥʦʛʦ ʘʥʪʠʢʦʨʫʧʮʽʡʥʦʛʦ ʨʽʚʥʷ ʧʨʠ 

ʦʧʨʘʮʶʚʘʥʥʽ ʚʩʽʭ ʟʘʢʦʥʦʧʨʦʻʢʪʽʚ ʪʘ ʧʽʜʪʨʠʤʢʠ ʚʽʜʢʨʠʪʦʩʪʽ ʡ ʽʥʢʣʶʟʠʚʥʦʩʪʽ 

ʨʦʙʦʪʠ ʢʦʤʽʪʝʪʽʚ ɺʝʨʭʦʚʥʦʾ ʈʘʜʠ ʋʢʨʘʾʥʠ. ʋ 2021 ʨ. GRECO ʢʦʥʩʪʘʪʫʚʘʣʘ, ʱʦ 

ʨʽʚʝʥʴ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʨʝʢʦʤʝʥʜʘʮʽʷʤ ʻ çʛʣʦʙʘʣʴʥʦ ʥʝʟʘʜʦʚʽʣʴʥʠʤè [3, ʩ. 28]. 

ʅʝʚʠʢʦʥʘʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ GRECO ʩʪʘʚʠʪʴ ʧʽʜ ʩʫʤʥʽʚ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʘʥʪʠʢʦʨʫʧʮʽʡʥʦʾ ʬʫʥʢʮʽʾ ɺʝʨʭʦʚʥʦʾ ʈʘʜʠ ʋʢʨʘʾʥʠ ʪʘ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʧʦʩʠʣʝʥʥʷ ʽʥʩʪʠʪʫʮʽʡʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ɸʥʪʠʢʦʨʫʧʮʽʡʥʦʛʦ ʂʦʤʽʪʝʪʫ [3, ʩ. 28]. 

ʉʚʦʻʯʘʩʥʝ ʚʠʢʦʥʘʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ GRECO ʻ ʚʘʞʣʠʚʠʤ ʥʝ ʣʠʰʝ ʜʣʷ ʟʤʽʮʥʝʥʥʷ 

ʘʥʪʠʢʦʨʫʧʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʘ ʡ ʜʣʷ ʻʚʨʦʽʥʪʝʛʨʘʮʽʡʥʠʭ ʧʨʘʛʥʝʥʴ ʋʢʨʘʾʥʠ. 

ɿʦʢʨʝʤʘ, ʫ ʧʨʦʮʝʩʽ ʚʩʪʫʧʫ ʜʦ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ ʚʠʢʦʥʘʥʥʷ ʤʽʞʥʘʨʦʜʥʠʭ 

ʘʥʪʠʢʦʨʫʧʮʽʡʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʻ ʦʜʥʽʻʶ ʟ ʦʙʦʚ'ʷʟʢʦʚʠʭ ʫʤʦʚ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʦʮʽʥʶʶʪʴʩʷ ʧʽʜ ʯʘʩ ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʦʛʨʝʩʫ ʚ ʨʝʘʣʽʟʘʮʽʾ ʘʥʪʠʢʦʨʫʧʮʽʡʥʠʭ 

ʨʝʬʦʨʤ. 

ʄʽʞʥʘʨʦʜʥʠʡ ʜʦʩʚʽʜ ʨʽʟʥʠʭ ʜʝʨʞʘʚ ʱʦʜʦ ʽʥʪʝʛʨʘʮʽʾ ʩʪʘʥʜʘʨʪʽʚ 

ʘʥʪʠʢʦʨʫʧʮʽʡʥʦʾ ʝʢʩʧʝʨʪʠʟʠ ʫ ʥʘʮʽʦʥʘʣʴʥʝ ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʧʽʜʭʦʜʽʚ. ɺʽʨʤʝʥʽʷ ʟʘʧʨʦʚʘʜʠʣʘ ʘʥʪʠʢʦʨʫʧʮʽʡʥʫ ʝʢʩʧʝʨʪʠʟʫ 

ʯʝʨʝʟ ʩʧʝʮʽʘʣʽʟʦʚʘʥʝ ɸʛʝʥʪʩʪʚʦ ʝʢʩʧʝʨʪʠʟʠ ʧʨʘʚʦʚʠʭ ʘʢʪʽʚ ʧʨʠ ʄʽʥʽʩʪʝʨʩʪʚʽ 

ʶʩʪʠʮʽʾ ʟ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʪʘ ʰʪʘʪʦʤ ʝʢʩʧʝʨʪʽʚ. ɼʦʩʚʽʜ 

ʩʢʘʥʜʠʥʘʚʩʴʢʠʭ ʜʝʨʞʘʚ ð ʅʽʜʝʨʣʘʥʜʽʚ, ʐʚʝʮʽʾ ʪʘ ɼʘʥʽʾ ð ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ 

ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʶ ʻ ʢʦʤʧʣʝʢʩʥʘ ʩʠʩʪʝʤʘ ʟʘʧʦʙʽʛʘʥʥʷ ʢʦʨʫʧʮʽʾ, ʱʦ ʧʦʻʜʥʫʻ 

ʘʥʪʠʢʦʨʫʧʮʽʡʥʫ ʝʢʩʧʝʨʪʠʟʫ ʟ ʨʦʟʚʠʥʝʥʦʶ ʢʫʣʴʪʫʨʦʶ ʜʦʙʨʦʯʝʩʥʦʩʪʽ ʪʘ 

ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʠʪʫʮʽʡʥʠʤ ʢʦʥʪʨʦʣʝʤ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʦʛʦ ʜʦʩʚʽʜʫ ʤʦʞʝ 

ʩʧʨʠʷʪʠ ʧʦʜʘʣʴʰʦʤʫ ʚʜʦʩʢʦʥʘʣʝʥʥʶ ʩʠʩʪʝʤʠ ʘʥʪʠʢʦʨʫʧʮʽʡʥʦʾ ʝʢʩʧʝʨʪʠʟʠ ʚ 

ʋʢʨʘʾʥʽ. 

ɺʠʩʥʦʚʢʠ 

ʄʽʞʥʘʨʦʜʥʽ ʩʪʘʥʜʘʨʪʠ ʘʥʪʠʢʦʨʫʧʮʽʡʥʦʾ ʝʢʩʧʝʨʪʠʟʠ ʤʽʩʪʷʪʴʩʷ ʚ ʘʢʪʘʭ ʷʢ 

ʦʙʦʚ'ʷʟʢʦʚʦʛʦ, ʪʘʢ ʽ ʨʝʢʦʤʝʥʜʘʮʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʪʘ ʦʭʦʧʣʶʶʪʴ ʚʠʤʦʛʠ ʱʦʜʦ 

ʧʨʝʚʝʥʪʠʚʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʥʘ ʧʨʝʜʤʝʪ ʢʦʨʫʧʮʽʦʛʝʥʥʦʩʪʽ. 

ʂʦʥʚʝʥʮʽʾ ʆʆʅ ʧʨʦʪʠ ʪʨʘʥʩʥʘʮʽʦʥʘʣʴʥʦʾ ʦʨʛʘʥʽʟʦʚʘʥʦʾ ʟʣʦʯʠʥʥʦʩʪʽ 2000 

ʨʦʢʫ ʪʘ ʧʨʦʪʠ ʢʦʨʫʧʮʽʾ 2003 ʨʦʢʫ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʪʘ 
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ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽʥʩʪʠʪʫʪʫ ʘʥʪʠʢʦʨʫʧʮʽʡʥʦʾ ʝʢʩʧʝʨʪʠʟʠ ʥʘ ʨʽʚʥʽ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʜʝʨʞʘʚ-ʫʯʘʩʥʠʮʴ. ʈʝʢʦʤʝʥʜʘʮʽʾ GRECO ʚ ʯʘʩʪʠʥʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʘʥʪʠʢʦʨʫʧʮʽʡʥʦʾ ʧʝʨʝʚʽʨʢʠ ʟʘʢʦʥʦʧʨʦʻʢʪʽʚ ʻ ʚʘʞʣʠʚʠʤ ʦʨʽʻʥʪʠʨʦʤ ʜʣʷ 

ʨʦʟʚʠʪʢʫ ʘʥʪʠʢʦʨʫʧʮʽʡʥʦʾ ʝʢʩʧʝʨʪʠʟʠ ʚ ʋʢʨʘʾʥʽ, ʨʝʘʣʽʟʘʮʽʷ ʷʢʠʭ ʧʦʪʨʝʙʫʻ 

ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʪʘ ʧʦʩʠʣʝʥʦʾ ʫʚʘʛʠ ʟ ʙʦʢʫ ʫʧʦʚʥʦʚʘʞʝʥʠʭ ʦʨʛʘʥʽʚ. 
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ʇʈɸɺʆɺɽ ʈɽɻʋʃʖɺɸʅʅʗ ʊɸ ɿɸʍʀʉʊ ɯʅʊɽʃɽʂʊʋɸʃʔʅʆɰ 

ɺʃɸʉʅʆʉʊɯ ʋ ʉʌɽʈɯ ʈʆɿʈʆɹʂʀ ʉʀʉʊɽʄ ʐʊʋʏʅʆɻʆ ɯʅʊɽʃɽʂʊʋ 

 

ɼʫʜʢʘ ɺʣʘʜʠʩʣʘʚ ʈʦʤʘʥʦʚʠʯ 

ʟʜʦʙʫʚʘʯ, 

ʗʨʦʰʝʚʩʴʢʘ ʊʘʤʘʨʘ ɺʘʩʠʣʽʚʥʘ, 

ʜ. ʶʨ. ʥ., ʧʨʦʬʝʩʦʨ, 

ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʩʦʮʽʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʽ ʛʫʤʘʥʽʪʘʨʥʠʭ ʥʘʫʢ, 

ɼʥʽʧʨʦʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʂʘʤôʷʥʩʴʢʝ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʋ ʩʪʘʪʪʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʘʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʧʨʘʚʦʚʦʛʦ 

ʨʝʛʫʣʶʚʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ ʚ ʫʤʦʚʘʭ ʩʪʨʽʤʢʦʛʦ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʡ 

ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ. ɼʦʩʣʽʜʞʝʥʦ ʢʦʣʽʟʽʾ ʤʽʞ ʪʨʘʜʠʮʽʡʥʦʶ ʘʥʪʨʦʧʦʮʝʥʪʨʠʯʥʦʶ 

ʤʦʜʝʣʣʶ ʘʚʪʦʨʩʴʢʦʛʦ ʧʨʘʚʘ ʪʘ ʟʜʘʪʥʽʩʪʶ ʥʝʡʨʦʤʝʨʝʞʝʚʠʭ ʩʠʩʪʝʤ ʜʦ 

ʘʚʪʦʥʦʤʥʦʾ ʛʝʥʝʨʘʮʽʾ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʧʨʦʜʫʢʪʽʚ. ɺʠʟʥʘʯʝʥʦ ʩʪʨʘʪʝʛʽʯʥʫ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʝʨʝʭʦʜʫ ʜʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʟʘʭʠʩʪʫ, ʱʦ ʧʦʻʜʥʫʻ ʽʥʩʪʨʫʤʝʥʪʠ 

ʧʘʪʝʥʪʥʦʛʦ ʧʨʘʚʘ, ʨʝʞʠʤ ʢʦʤʝʨʮʽʡʥʦʾ ʪʘʻʤʥʠʮʽ ʪʘ ʩʧʝʮʽʘʣʴʥʠʡ ʧʨʘʚʦʚʠʡ ʩʪʘʪʫʩ 

(sui generis) ʜʣʷ ʘʣʛʦʨʠʪʤʽʯʥʠʭ ʨʦʟʨʦʙʦʢ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ ʩʧʝʮʠʬʽʮʽ 

ʟʘʭʠʩʪʫ ʽʥʥʦʚʘʮʽʡ ʫ ʩʬʝʨʽ Military-tech ʪʘ ʝʣʝʢʪʨʦʥʽʢʠ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʰʣʷʭʠ 

ʘʜʘʧʪʘʮʽʾ ʫʢʨʘʾʥʩʴʢʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ ʥʦʨʤ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʽʥʚʝʩʪʠʮʽʡʥʦʾ ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʩʝʢʪʦʨʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ, ʽʥʪʝʣʝʢʪʫʘʣʴʥʘ ʚʣʘʩʥʽʩʪʴ, ʘʚʪʦʨʩʴʢʝ 

ʧʨʘʚʦ, ʧʘʪʝʥʪʥʝ ʧʨʘʚʦ, ʮʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ, Military-tech. 

 

ʉʚʽʪʦʚʘ ʝʢʦʥʦʤʽʢʘ ʧʝʨʝʞʠʚʘʻ ʬʘʟʫ ʽʥʪʝʥʩʠʚʥʦʾ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ, 

ʜʝ ʢʣʶʯʦʚʠʤ ʬʘʢʪʦʨʦʤ ʩʪʘʻ ʽʥʪʝʛʨʘʮʽʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ (ʐɯ) ʫ ʥʘʫʢʦʤʽʩʪʢʝ 

ʚʠʨʦʙʥʠʮʪʚʦ. ʎʝ ʩʪʚʦʨʶʻ ʩʝʨʡʦʟʥʠʡ ʪʠʩʢ ʥʘ ʫʩʪʘʣʝʥʫ ʩʠʩʪʝʤʫ ʟʘʭʠʩʪʫ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ. ʋ ʪʘʢʠʭ ʧʨʠʢʣʘʜʥʠʭ ʛʘʣʫʟʷʭ ʷʢ ʝʣʝʢʪʨʦʥʽʢʘ ʪʘ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʤʽʢʨʦʩʠʩʪʝʤ, ʧʦʻʜʥʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʩʦʬʪʫ ʟ ʘʧʘʨʘʪʥʦʶ 

ʯʘʩʪʠʥʦʶ ʬʘʢʪʠʯʥʦ ʩʪʘʣʦ ʛʘʣʫʟʝʚʠʤ ʩʪʘʥʜʘʨʪʦʤ.  
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ʇʨʦʪʝ ʪʨʘʜʠʮʽʡʥʽ ʧʨʘʚʦʚʽ ʽʥʩʪʠʪʫʪʠ, ʱʦ ʚʠʙʫʜʦʚʫʚʘʣʠʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ 

ʘʥʪʨʦʧʦʮʝʥʪʨʠʟʤʫ, ʚʠʟʥʘʶʪʴ ʪʚʦʨʮʝʤ ʣʠʰʝ ʬʽʟʠʯʥʫ ʦʩʦʙʫ [1, ʩ. 122]. ʎʝ 

ʚʩʪʫʧʘʻ ʫ ʧʨʷʤʽ ʩʫʧʝʨʝʯʥʦʩʪʽ ʟ ʨʝʘʣʽʷʤʠ ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫ 

ʯʠ ʮʠʬʨʦʚʦʾ ʦʙʨʦʙʢʠ ʩʠʛʥʘʣʽʚ, ʷʢʽ ʟʜʘʪʥʽ ʘʚʪʦʥʦʤʥʦ ʚʠʨʦʙʣʷʪʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ 

ʧʨʦʜʫʢʪʠ, ʱʦ ʟʘ ʩʚʦʻʶ ʩʫʪʪʶ ʻ ʧʘʪʝʥʪʦʟʜʘʪʥʠʤʠ. ʅʘʨʘʟʽ ʛʦʣʦʚʥʠʡ ʥʘʫʢʦʚʠʡ 

ʚʠʢʣʠʢ ð ʮʝ ʶʨʠʜʠʯʥʠʡ ʚʘʢʫʫʤ ʥʘʚʢʦʣʦ ʨʝʟʫʣʴʪʘʪʽʚ, ʦʪʨʠʤʘʥʠʭ ʙʝʟ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ ʫʯʘʩʪʽ ʣʶʜʠʥʠ ʫ ʪʚʦʨʯʦʤʫ ʧʨʦʮʝʩʽ. ʂʦʣʠ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʩʢʣʘʜʥʽ 

ʢʦʤʧʣʝʢʩʠ ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙôʻʢʪʽʚ, ʶʨʠʜʠʯʥʦʛʦ ʟʘʭʠʩʪʫ ʧʦʪʨʝʙʫʻ ʥʝ ʩʪʽʣʴʢʠ 

ʧʨʦʛʨʘʤʥʠʡ ʢʦʜ (ʷʢ ʬʦʨʤʘ ʚʠʨʘʞʝʥʥʷ), ʩʢʽʣʴʢʠ ʩʘʤʘ ʚʥʫʪʨʽʰʥʷ ʣʦʛʽʢʘ 

ʥʝʡʨʦʤʝʨʝʞ ʪʘ ʘʣʛʦʨʠʪʤʽʯʥʽ ʤʦʜʝʣʽ ʾʭʥʴʦʛʦ ʪʨʝʥʫʚʘʥʥʷ. ɼʝʬʽʮʠʪ ʧʨʦʟʦʨʠʭ 

ʧʨʘʚʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʣʝʛʘʣʽʟʘʮʽʾ ʪʘʢʠʭ ʨʦʟʨʦʙʦʢ ʧʽʜʚʠʱʫʻ ʚʨʘʟʣʠʚʽʩʪʴ 

ʽʥʞʝʥʝʨʽʚ, ʛʘʣʴʤʫʻ ʚʠʭʽʜ ʥʦʚʠʭ ʧʨʦʻʢʪʽʚ ʥʘ ʨʠʥʦʢ ʪʘ ʟʥʠʞʫʻ ʟʘʛʘʣʴʥʫ 

ʧʨʠʚʘʙʣʠʚʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʩʝʢʪʦʨʫ ʜʣʷ ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʴ [2, ʩ. 87]. 

ʄʝʪʘ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʚʠʚʯʝʥʥʽ ʪʦʛʦ, ʷʢ ʽʥʩʪʠʪʫʪ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ ʘʜʘʧʪʫʻʪʴʩʷ ʜʦ ʚʠʤʦʛ ʝʧʦʭʠ ʐɯ, ʘ ʪʘʢʦʞ ʫ ʧʦʰʫʢʫ 

ʝʬʝʢʪʠʚʥʠʭ ʤʦʜʝʣʝʡ ʶʨʠʜʠʯʥʦʛʦ ʩʫʧʨʦʚʦʜʫ ʽʥʞʝʥʝʨʥʠʭ ʧʨʦʻʢʪʽʚ ʫ 

ʛʣʦʙʘʣʴʥʦʤʫ ʪʘ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʢʦʥʪʝʢʩʪʘʭ.  

ʆʙôʻʢʪʦʤ ʘʥʘʣʽʟʫ ʻ ʧʨʘʚʦʚʽʜʥʦʩʠʥʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʭʦʜʽ ʧʨʦʻʢʪʫʚʘʥʥʷ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʘ ʧʨʝʜʤʝʪʦʤ ð ʫʢʨʘʾʥʩʴʢʝ ʪʘ ʤʽʞʥʘʨʦʜʥʝ 

ʟʘʢʦʥʦʜʘʚʩʪʚʦ, ʷʢʝ ʧʦʢʣʠʢʘʥʝ ʨʝʛʣʘʤʝʥʪʫʚʘʪʠ ʮʽ ʧʨʦʮʝʩʠ.  

ʋ ʩʫʯʘʩʥʦʤʫ ʧʨʘʚʦʚʦʤʫ ʧʦʣʽ ʢʣʶʯʦʚʠʤ ʚʝʢʪʦʨʦʤ ʜʠʩʢʫʩʽʡ ʱʦʜʦ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʘʢʪʠʚʽʚ ʻ ʧʝʨʝʛʣʷʜ ʧʨʘʚʦʩʫʙôʻʢʪʥʦʩʪʽ ʫʯʘʩʥʠʢʽʚ ʪʚʦʨʯʦʛʦ 

ʧʨʦʮʝʩʫ. ʌʫʥʜʘʤʝʥʪʘʣʴʥʽ ʪʝʦʨʝʪʠʯʥʽ ʥʘʧʨʘʮʶʚʘʥʥʷ, ʟʦʢʨʝʤʘ ʘʚʪʦʨʩʪʚʘ 

ɭ. ʆ. ʍʘʨʠʪʦʥʦʚʘ ʪʘ ʆ. ɯ. ʍʘʨʠʪʦʥʦʚʦʾ, ʙʘʟʫʶʪʴʩʷ ʥʘ ʘʥʪʨʦʧʦʮʝʥʪʨʠʯʥʽʡ ʤʦʜʝʣʽ, 

ʜʝ ʧʝʨʰʦʜʞʝʨʝʣʦʤ ʧʨʘʚʘ ʻ ʪʚʦʨʯʠʡ ʚʥʝʩʦʢ ʚʠʢʣʶʯʥʦ ʬʽʟʠʯʥʦʾ ʦʩʦʙʠ [1, ʩ. 155]. 

ɿʘ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʩʠʩʪʝʤʠ ʩʧʨʠʡʤʘʶʪʴʩʷ ʣʠʰʝ ʷʢ 

ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ, ʧʦʢʣʠʢʘʥʠʡ ʧʦʣʝʛʰʠʪʠ ʨʝʘʣʽʟʘʮʽʶ ʽʜʝʾ ʣʶʜʠʥʠ. ʇʨʦʪʝ ʧʨʦʛʨʝʩ 

ʫ ʛʘʣʫʟʽ ʥʝʡʨʦʤʝʨʝʞʝʚʠʭ ʩʪʨʫʢʪʫʨ ʪʘ ʤʝʪʦʜʽʚ Deep Learning ʟʤʫʰʫʻ ʢʨʠʪʠʯʥʦ 

ʧʦʛʣʷʥʫʪʠ ʥʘ ʮʶ ʧʘʨʘʜʠʛʤʫ. ʋ ʧʨʦʮʝʩʽ ʧʨʦʻʢʪʫʚʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʪʘ ʩʠʩʪʝʤ ʬʽʣʴʪʨʘʮʽʾ ʩʠʛʥʘʣʽʚ ʜʝʜʘʣʽ ʯʘʩʪʽʰʝ ʬʽʥʘʣʴʥʠʡ ʧʨʦʜʫʢʪ ð ʚʽʜ 
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ʘʨʭʽʪʝʢʪʫʨʠ ʤʽʢʨʦʩʭʝʤ ʜʦ ʨʦʟʧʽʟʥʘʚʘʣʴʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ð ʬʦʨʤʫʻʪʴʩʷ 

ʧʨʦʛʨʘʤʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʘʚʪʦʥʦʤʥʦ ʥʘ ʦʩʥʦʚʽ Big Data.  

ʗʢ ʧʽʜʢʨʝʩʣʶʻ ʖ. ʄ. ʂʘʧʽʮʘ, ʨʦʣʴ ʣʶʜʠʥʠ ʧʨʠ ʮʴʦʤʫ ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ ʫ 

ʧʨʦʩʪʝ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʛʨʘʥʠʯʥʠʭ ʫʤʦʚ, ʪʦʜʽ ʷʢ ʛʝʥʝʨʫʚʘʥʥʷ 

çʪʚʦʨʯʦʛʦè ʨʽʰʝʥʥʷ ʟʘʤʠʢʘʻʪʴʩʷ ʫ ʤʝʞʘʭ ʘʣʛʦʨʠʪʤʽʯʥʦʾ çʯʦʨʥʦʾ ʩʢʨʠʥʴʢʠè 

[3, ʩ. 120]. ʖʨʠʜʠʯʥʘ ʥʝʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʥʥʷ ʐɯ ʩʫʙ'ʻʢʪʦʤ ʧʨʘʚʘ ʧʦʨʦʜʞʫʻ 

ʢʦʣʽʟʽʶ: ʷʢʱʦ ʧʨʦʜʫʢʪ ʥʝ ʤʘʻ ʧʨʷʤʦʛʦ ʣʶʜʩʴʢʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʚʠʥʠʢʘʻ ʧʠʪʘʥʥʷ 

ʧʨʦ ʩʘʤʫ ʤʦʞʣʠʚʽʩʪʴ ʡʦʛʦ ʦʭʦʨʦʥʠ.  

ɺ ʫʢʨʘʾʥʩʴʢʽʡ ʶʨʠʜʠʯʥʽʡ ʧʣʦʱʠʥʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʝʨʝʭʽʜ ʜʦ ʢʦʥʮʝʧʮʽʾ 

ʟʘʭʠʩʪʫ ʧʨʘʚ ʦʩʽʙ, ʷʢʽ ʦʨʛʘʥʽʟʫʚʘʣʠ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ (ʽʥʞʝʥʝʨʽʚ ʘʙʦ 

ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʚʣʘʩʥʠʢʽʚ ʩʠʩʪʝʤ). ʊʘʢ, ʆ. ʈ. ʂʦʚʘʣʠʰʠʥ ʟʘʫʚʘʞʫʻ, ʱʦ ʮʷ 

ʩʪʨʘʪʝʛʽʷ ʜʦʟʚʦʣʷʻ ʟʙʝʨʝʛʪʠ ʟʘʦʭʦʯʫʚʘʣʴʥʫ ʬʫʥʢʮʽʶ ʧʨʘʚʘ, ʛʘʨʘʥʪʫʶʯʠ 

ʧʦʚʝʨʥʝʥʥʷ ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʴ ʯʝʨʝʟ ʟʘʭʠʩʪ ʤʘʡʥʦʚʠʭ ʧʨʘʚ ʥʘʚʽʪʴ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ 

ʢʣʘʩʠʯʥʦʛʦ çʣʶʜʩʴʢʦʛʦè ʘʚʪʦʨʘ [4, ʩ. 42]. ɼʣʷ ʽʥʜʫʩʪʨʽʾ ʤʽʢʨʦʩʠʩʪʝʤʥʦʾ ʪʝʭʥʽʢʠ 

ʟʤʽʱʝʥʥʷ ʘʢʮʝʥʪʽʚ ʟ ʘʚʪʦʨʩʴʢʦʛʦ ʧʨʘʚʘ ʥʘ ʧʘʪʝʥʪʥʠʡ ʟʘʭʠʩʪ ʻ ʩʪʨʘʪʝʛʽʯʥʦ 

ʥʝʦʙʭʽʜʥʠʤ. ʗʢʱʦ ʘʚʪʦʨʩʴʢʝ ʧʨʘʚʦ ʦʙʤʝʞʫʻʪʴʩʷ ʦʭʦʨʦʥʦʶ ʣʠʰʝ ʢʦʜʫ, ʪʦ 

ʧʘʪʝʥʪ ʧʦʰʠʨʶʻʪʴʩʷ ʥʘ ʪʝʭʥʽʯʥʫ ʣʦʛʽʢʫ ʨʦʟʨʦʙʢʠ. ɺʪʽʤ, ʧʘʪʝʥʪʫʚʘʥʥʷ 

ʐɯ-ʩʠʩʪʝʤ ʥʘʰʪʦʚʭʫʻʪʴʩʷ ʥʘ ʙʘʨ'ʻʨ: ʥʦʨʤʘʪʠʚʥʽ ʙʘʟʠ ʙʽʣʴʰʦʩʪʽ ʢʨʘʾʥ, ʟʦʢʨʝʤʘ 

ʉʐɸ ʪʘ ʋʢʨʘʾʥʠ, ʥʝ ʜʦʧʫʩʢʘʶʪʴ ʧʘʪʝʥʪʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʫ çʯʠʩʪʦʤʫ ʚʠʛʣʷʜʽè. 

ɽʬʝʢʪʠʚʥʘ ʦʭʦʨʦʥʘ ʚʠʤʘʛʘʻ ʚʽʜ ʚʠʥʘʭʽʜʥʠʢʽʚ ʧʽʜʪʚʝʨʜʞʝʥʥʷ çʪʝʭʥʽʯʥʦʾ 

ʧʨʠʨʦʜʠè ʨʽʰʝʥʥʷ.  

ɸ. ʉ. ɼʘʥʠʣʶʢ ʟʘʟʥʘʯʘʻ, ʱʦ ʧʨʝʜʤʝʪʦʤ ʟʘʷʚʢʠ ʤʘʻ ʙʫʪʠ ʥʝ ʘʙʩʪʨʘʢʪʥʘ 

ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ, ʘ ʤʝʪʦʜʠʢʘ ʨʦʙʦʪʠ ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʢʦʥʢʨʝʪʥʠʡ ʨʝʟʫʣʴʪʘʪ: ʦʧʪʠʤʽʟʘʮʽʶ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ, ʧʨʠʩʢʦʨʝʥʥʷ 

ʬʽʣʴʪʨʘʮʽʾ ʰʫʤʽʚ ʯʠ ʪʦʯʥʽʩʪʴ ʨʦʟʧʽʟʥʘʚʘʥʥʷ [5, ʩ. 215]. ʂʨʠʪʠʯʥʠʤ ʘʩʧʝʢʪʦʤ 

ʟʘʣʠʰʘʻʪʴʩʷ ʧʝʨʝʚʽʨʢʘ ʥʘ çʚʠʥʘʭʽʜʥʠʮʴʢʠʡ ʨʽʚʝʥʴè. ʆʩʢʽʣʴʢʠ ʩʫʯʘʩʥʽ 

ʥʝʡʨʦʤʝʨʝʞʽ ʟʜʘʪʥʽ ʩʘʤʦʩʪʽʡʥʦ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʢʦʥʬʽʛʫʨʘʮʽʾ ʧʣʘʪ. ʆ. ʇ. ʆʨʣʶʢ 

ʘʢʮʝʥʪʫʻ ʥʘ ʧʦʪʨʝʙʽ ʚ ʥʦʚʠʭ ʢʨʠʪʝʨʽʷʭ ʦʮʽʥʶʚʘʥʥʷ ʩʘʤʝ ʣʶʜʩʴʢʦʛʦ ʚʥʝʩʢʫ ʫ 

ʩʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ [2, ʩ. 95]. 

ɿʥʘʢʦʚʠʤ ʟʨʫʰʝʥʥʷʤ ʫ ʤʦʜʝʨʥʽʟʘʮʽʾ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʩʪʘʣʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 
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ʦʥʦʚʣʝʥʦʾ ʨʝʜʘʢʮʽʾ ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʘʚʪʦʨʩʴʢʝ ʧʨʘʚʦ ʪʘ ʩʫʤʽʞʥʽ ʧʨʘʚʘè [6]. 

ʅʘʡʙʽʣʴʰ ʨʝʟʦʥʘʥʩʥʠʤ ʥʦʚʦʚʚʝʜʝʥʥʷʤ ʩʪʘʣʘ 33-ʪʷ ʩʪʘʪʪʷ, ʷʢʘ ʣʝʛʘʣʽʟʫʚʘʣʘ 

ʩʧʝʮʽʘʣʴʥʠʡ ʧʨʘʚʦʚʠʡ ʩʪʘʪʫʩ (sui generis) ʜʣʷ ʧʨʦʜʫʢʪʽʚ, ʩʪʚʦʨʝʥʠʭ 

ʘʣʛʦʨʠʪʤʘʤʠ ʙʝʟ ʪʚʦʨʯʦʛʦ ʚʪʨʫʯʘʥʥʷ ʣʶʜʠʥʠ. ʎʝʡ ʢʨʦʢ ʚʠʚʽʚ ʋʢʨʘʾʥʫ ʫ ʯʠʩʣʦ 

ʧʽʦʥʝʨʽʚ ʫ ʨʝʛʫʣʶʚʘʥʥʽ ʧʨʘʚ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʜʽʷʣʴʥʦʩʪʽ ʐɯ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ 

ʧʦʪʦʯʥʦʾ ʣʦʛʽʢʠ, ʷʢʱʦ ʢʨʝʩʣʝʥʥʷ ʯʠ ʘʣʛʦʨʠʪʤ ʚʠʥʠʢʘʶʪʴ ʘʚʪʦʥʦʤʥʦ, ʢʣʘʩʠʯʥʝ 

ʘʚʪʦʨʩʪʚʦ ʥʝ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ. ɺʩʪʘʥʦʚʣʶʻʪʴʩʷ ʧʨʘʚʦ ʦʩʦʙʣʠʚʦʛʦ ʨʦʜʫ, 

ʙʝʥʝʬʽʮʽʘʨʘʤʠ ʷʢʦʛʦ ʚʠʟʥʘʶʪʴʩʷ ʘʚʪʦʨʠ ʚʠʭʽʜʥʦʛʦ ʩʦʬʪʫ ʘʙʦ ʚʦʣʦʜʽʣʴʮʽ 

ʤʘʡʥʦʚʠʭ ʧʨʘʚ.  

ɼʣʷ ʬʘʭʽʚʮʽʚ ʛʘʣʫʟʽ ʮʝ ʦʟʥʘʯʘʻ ʧʨʦʟʦʨʠʡ ʤʝʭʘʥʽʟʤ ʟʘʢʨʽʧʣʝʥʥʷ ʧʨʘʚ ʥʘ 

ʘʚʪʦʥʦʤʥʽ ʨʦʟʨʦʙʢʠ. ɿʦʢʨʝʤʘ, ʉ. ɺ. ʄʘʟʫʨʝʥʢʦ ʟʘʫʚʘʞʫʻ, ʱʦ ʩʪʨʦʢ ʜʽʾ ʪʘʢʦʛʦ 

ʧʨʘʚʘ (25 ʨʦʢʽʚ) ʻ ʢʦʤʧʨʦʤʽʩʦʤ: ʽʥʚʝʩʪʦʨʠ ʦʪʨʠʤʫʶʪʴ ʟʘʭʠʩʪ, ʘ ʩʫʩʧʽʣʴʩʪʚʦ ï 

ʧʨʠʩʢʦʨʝʥʠʡ ʜʦʩʪʫʧ ʜʦ ʪʝʭʥʦʣʦʛʽʡ [7, ʩ. 115].  

ɿʘʢʦʥʦʜʘʚʩʪʚʦ 2023ï2024 ʨʦʢʽʚ ʬʦʨʤʫʻ ʥʘʜʽʡʥʝ ʧʽʜˇʨʫʥʪʷ ʜʣʷ 

ʤʘʩʰʪʘʙʫʚʘʥʥʷ Military -tech, ʥʘʜʘʶʯʠ ʨʦʟʨʦʙʥʠʢʘʤ ʚʧʝʚʥʝʥʽʩʪʴ ʫ ʶʨʠʜʠʯʥʽʡ 

ʙʝʟʧʝʮʽ. ʇʦʨʷʜ ʟ ʢʣʘʩʠʯʥʠʤʠ ʬʦʨʤʘʤʠ ʦʭʦʨʦʥʠ, ʫ ʩʬʝʨʽ High-tech ʢʨʠʪʠʯʥʫ 

ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʨʝʞʠʤ ʢʦʤʝʨʮʽʡʥʦʾ ʪʘʻʤʥʠʮʽ. ʇʘʪʝʥʪʫʚʘʥʥʷ ʥʝʨʦʟʨʠʚʥʦ ʧʦʚôʷʟʘʥʝ 

ʟ ʧʫʙʣʽʯʥʠʤ ʨʦʟʢʨʠʪʪʷʤ ʘʨʭʽʪʝʢʪʫʨʠ, ʱʦ ʚ ʫʤʦʚʘʭ ʩʣʘʙʢʦʾ ʧʨʘʚʦʚʦʾ ʩʠʩʪʝʤʠ 

ʩʪʚʦʨʶʻ ʨʠʟʠʢʠ ʧʽʨʘʪʩʪʚʘ.  

ʆ. ʈ. ʂʦʚʘʣʠʰʠʥ ʘʢʮʝʥʪʫʻ, ʱʦ ʩʪʘʪʫʩ know-how ʜʦʟʚʦʣʷʻ ʫʙʝʟʧʝʯʠʪʠ 

ʢʦʤʧʦʥʝʥʪʠ, ʷʢʽ ʩʢʣʘʜʥʦ ʧʘʪʝʥʪʫʚʘʪʠ: ʩʧʝʮʠʬʽʢʫ ʬʦʨʤʫʚʘʥʥʷ ʜʘʪʘ ʩʝʪʽʚ ʯʠ 

ʤʘʪʨʠʮʽ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ [4, ʩ. 132]. ʋ ʩʝʛʤʝʥʪʽ Military-tech ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʝʭʘʥʽʟʤʫ ʩʝʢʨʝʪʥʦʩʪʽ ʻ ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʠʤ. ʆʧʨʠʣʶʜʥʝʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʜʝʪʝʢʮʽʾ 

ʫ ʧʫʙʣʽʯʥʠʭ ʨʝʻʩʪʨʘʭ ʤʦʞʝ ʟʘʰʢʦʜʠʪʠ ʙʝʟʧʝʮʽ.  

ʆ. ɹ. ɹʫʪʥʽʢ-ʉʽʚʝʨʩʴʢʠʡ ʧʽʜʢʨʝʩʣʶʻ, ʱʦ ʜʣʷ ʜʽʻʚʦʩʪʽ ʨʝʞʠʤʫ ʥʝʦʙʭʽʜʥʝ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʦʤʧʣʝʢʩʫ ʟʘʭʦʜʽʚ: ʚʽʜ NDA-ʫʛʦʜ ʜʦ ʪʝʭʥʽʯʥʠʭ ʧʨʦʪʦʢʦʣʽʚ 

ʦʙʤʝʞʝʥʥʷ ʜʦʩʪʫʧʫ [8, ʩ. 54]. ʉʠʥʝʨʛʽʷ ʧʘʪʝʥʪʥʦʾ ʦʭʦʨʦʥʠ ʘʧʘʨʘʪʥʠʭ ʤʦʜʫʣʽʚ ʪʘ 

ʨʝʞʠʤʫ ʢʦʤʝʨʮʽʡʥʦʾ ʪʘʻʤʥʠʮʽ ʜʣʷ ʧʨʦʛʨʘʤʥʦʾ ʣʦʛʽʢʠ ʻ ʥʘʡʧʨʦʜʫʢʪʠʚʥʽʰʦʶ 

ʤʦʜʝʣʣʶ ʟʙʝʨʝʞʝʥʥʷ ʘʢʪʠʚʽʚ ʫ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ. 

ʇʽʜʩʫʤʦʚʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʩʪʨʽʤʢʠʡ 
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ʧʨʦʛʨʝʩ ʫ ʛʘʣʫʟʽ ʐɯ ʜʠʢʪʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʯʠʥʥʠʭ ʧʨʘʚʦʚʠʭ ʢʦʥʮʝʧʮʽʡ. ɿ ʦʛʣʷʜʫ ʥʘ ʛʣʦʙʘʣʴʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʠʢʣʠʢʽʚ, 

ʧʝʨʰʦʯʝʨʛʦʚʠʤ ʟʘʚʜʘʥʥʷʤ ʩʪʘʻ ʘʢʪʠʚʽʟʘʮʽʷ ʜʽʘʣʦʛʫ ʤʽʞ ʋʢʨʘʾʥʦʶ ʪʘ ʉʐɸ ʜʣʷ 

ʛʘʨʤʦʥʽʟʘʮʽʾ ʥʦʨʤ ʟʘʭʠʩʪʫ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʘʢʪʠʚʽʚ. ʎʝʡ ʧʨʦʮʝʩ ʤʘʻ 

ʚʨʘʭʦʚʫʚʘʪʠ ʷʢ ʦʯʝʚʠʜʥʽ ʧʝʨʝʚʘʛʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ 

(ʤʽʥʽʤʽʟʘʮʽʶ ʧʦʤʠʣʦʢ ʫ ʜʘʥʠʭ, ʦʧʪʠʤʽʟʘʮʽʶ ʚʠʨʦʙʥʠʯʠʭ ʮʠʢʣʽʚ), ʪʘʢ ʽ ʟʘʛʨʦʟʠ, 

ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʪʘ ʝʪʠʯʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʘʚʪʦʥʦʤʥʽ ʜʽʾ 

ʘʣʛʦʨʠʪʤʽʚ. ʉʫʪʪʻʚʠʤ ʯʠʥʥʠʢʦʤ, ʱʦ ʚʠʤʘʛʘʻ ʧʨʘʚʦʚʦʾ ʫʚʘʛʠ, ʻ ʝʢʦʣʦʛʽʯʥʘ ʮʽʥʘ 

ʮʠʬʨʦʚʠʭ ʽʥʥʦʚʘʮʽʡ. ʈʦʙʦʪʘ ʝʥʝʨʛʦʤʽʩʪʢʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʭʘʙʽʚ ʜʣʷ 

ʪʨʝʥʫʚʘʥʥʷ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ ʪʘ ʤʘʩʦʚʝ ʚʠʛʦʪʦʚʣʝʥʥʷ ʤʽʢʨʦʝʣʝʢʪʨʦʥʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʩʧʨʠʯʠʥʷʶʪʴ ʟʥʘʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʝʥʝʨʛʦʩʠʩʪʝʤʠ ʪʘ 

ʟʘʛʦʩʪʨʶʶʪʴ ʧʨʦʙʣʝʤʫ ʧʝʨʝʨʦʙʣʝʥʥʷ ʪʝʭʥʦʛʝʥʥʠʭ ʚʽʜʭʦʜʽʚ. ɺʧʨʦʚʘʜʞʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʢʨʠʪʝʨʽʾʚ ʧʘʪʝʥʪʫʚʘʥʥʷ, ʷʢʽ ʙ ʟʘʦʭʦʯʫʚʘʣʠ ʨʦʟʨʦʙʢʫ 

ʝʥʝʨʛʦʦʱʘʜʥʠʭ IT-ʨʽʰʝʥʴ, ʻ ʩʪʨʘʪʝʛʽʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʦʙʦʭ 

ʜʝʨʞʘʚ. 

ʆʩʦʙʣʠʚʝ ʤʽʩʮʝ ʫ ʨʦʟʚʠʪʢʫ ʚʽʪʯʠʟʥʷʥʦʛʦ ʐɯ-ʩʝʢʪʦʨʫ ʧʦʩʽʜʘʻ ʜʦʩʚʽʜ 

ʟʘʭʠʩʪʫ ʢʨʘʾʥʠ ʚ ʫʤʦʚʘʭ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʾ ʟʙʨʦʡʥʦʾ ʘʛʨʝʩʽʾ. ʉʫʯʘʩʥʽ ʙʝʟʧʝʢʦʚʽ 

ʚʠʤʦʛʠ ʩʪʘʣʠ ʢʣʶʯʦʚʠʤ ʩʪʠʤʫʣʦʤ ʜʣʷ ʷʢʽʩʥʦʛʦ ʩʪʨʠʙʢʘ ʫ ʩʪʚʦʨʝʥʥʽ ʩʠʩʪʝʤ 

ʘʚʪʦʥʦʤʥʦʛʦ ʧʦʟʠʮʽʶʚʘʥʥʷ, ʦʙʨʦʙʢʠ ʨʘʜʽʦʩʠʛʥʘʣʽʚ ʪʘ ʚʽʟʫʘʣʴʥʦʛʦ 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ [9, ʩ. 153]. ʇʨʘʢʪʠʯʥʘ ʘʧʨʦʙʘʮʽʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʧʣʘʪʬʦʨʤ ʫ 

ʢʨʠʪʠʯʥʠʭ ʩʠʪʫʘʮʽʷʭ ʜʦʟʚʦʣʷʻ ʬʦʨʤʫʚʘʪʠ ʫʥʽʢʘʣʴʥʽ ʽʥʞʝʥʝʨʥʽ ʧʨʦʜʫʢʪʠ 

(ʟʦʢʨʝʤʘ ʚ ʤʝʞʘʭ ʽʥʽʮʽʘʪʠʚ ʪʠʧʫ çɸʩʧʽʜè), ʱʦ ʩʪʚʦʨʶʻ ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʨʦʟʨʦʙʢʠ ʚ 

ʋʢʨʘʾʥʽ ʦʜʥʽʻʾ ʟ ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʭ ʫ ʩʚʽʪʽ ʤʦʜʝʣʝʡ ʧʨʘʚʦʚʦʾ ʦʭʦʨʦʥʠ 

Military-tech ʽʥʥʦʚʘʮʽʡ. 

ʋ ʧʽʜʩʫʤʢʫ ʤʦʞʥʘ ʨʝʟʶʤʫʚʘʪʠ: ʣʠʰʝ ʽʥʪʝʛʨʘʮʽʷ ʫʢʨʘʾʥʩʴʢʦʛʦ ʧʨʘʚʦʚʦʛʦ 

ʧʦʣʷ ʫ ʩʚʽʪʦʚʠʡ ʧʨʦʩʪʽʨ, ʧʽʜʢʨʽʧʣʝʥʘ ʨʝʘʣʴʥʠʤ ʦʙʦʨʦʥʥʠʤ ʜʦʩʚʽʜʦʤ ʪʘ 

ʜʦʪʨʠʤʘʥʥʷʤ ʝʢʦʩʪʘʥʜʘʨʪʽʚ, ʜʦʟʚʦʣʠʪʴ ʥʘʰʽʡ ʜʝʨʞʘʚʽ ʩʪʘʪʠ ʧʦʚʥʦʧʨʘʚʥʠʤ 

ʛʨʘʚʮʝʤ ʥʘ ʤʽʞʥʘʨʦʜʥʦʤʫ ʨʠʥʢʫ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʢʘʧʽʪʘʣʫ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ 

ʥʘʜʽʡʥʫ ʙʝʟʧʝʢʫ ʜʣʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʦʟʨʦʙʦʢ ʟʘʚʪʨʘʰʥʴʦʛʦ ʜʥʷ. 
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ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ ʪʘ ʧʽʩʣʷʚʦʻʥʥʠʡ ʯʘʩ. ʅʘʫʢʦʚʠʡ ʚʽʩʥʠʢ 

ɼɼʋɺʉ. 2024. ˉ 1. ʉ. 152-158. 
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ʋɼʂ 349.2 

ɸʂʊʋɸʃʔʅɯ ʇʀʊɸʅʅʗ ʈɽɻʋʃʖɺɸʅʅʗ ʊʈʋɼʆɺʀʍ ɺɯɼʅʆʉʀʅ ɺ 

ʋʂʈɸɰʅɯ ɺ ʋʄʆɺɸʍ ʉʋʏɸʉʅʀʍ ɺʀʂʃʀʂɯɺ 

 

ʂʦʥʜʶʢ ɹʦʛʜʘʥ ʆʣʝʢʩʽʡʦʚʠʯ 

ʟʜʦʙʫʚʘʯ, 

ʗʨʦʰʝʚʩʴʢʘ ʊʘʤʘʨʘ ɺʘʩʠʣʽʚʥʘ, 

ʜ. ʶʨ. ʥ., ʧʨʦʬʝʩʦʨ, 

ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʩʦʮʽʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʽ ʛʫʤʘʥʽʪʘʨʥʠʭ ʥʘʫʢ, 

ɼʥʽʧʨʦʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʂʘʤôʷʥʩʴʢʝ, ʋʢʨʘʾʥʘ 

 

ʊʨʫʜʦʚʝ ʧʨʘʚʦ ʻ ʦʜʥʽʻʶ ʟ ʧʨʦʚʽʜʥʠʭ ʛʘʣʫʟʝʡ ʫ ʩʠʩʪʝʤʽ ʧʨʘʚʘ ʋʢʨʘʾʥʠ, 

ʦʩʢʽʣʴʢʠ ʚʦʥʦ ʨʝʛʫʣʶʻ ʩʫʩʧʽʣʴʥʽ ʚʽʜʥʦʩʠʥʠ, ʚ ʷʢʽ ʚʩʪʫʧʘʻ ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ 

ʧʨʘʮʝʟʜʘʪʥʦʛʦ ʥʘʩʝʣʝʥʥʷ. ɯʩʪʦʨʠʯʥʦ ʩʢʣʘʣʦʩʷ ʪʘʢ, ʱʦ ʪʨʫʜʦʚʝ ʟʘʢʦʥʦʜʘʚʩʪʚʦ 

ʟʘʚʞʜʠ ʙʫʣʦ ʚʽʜʦʙʨʘʞʝʥʥʷʤ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʩʪʘʥʫ ʜʝʨʞʘʚʠ. ʇʨʦʪʝ ʚ 

ʫʤʦʚʘʭ ʩʪʨʽʤʢʦʛʦ ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʛʣʦʙʘʣʽʟʘʮʽʾ ʝʢʦʥʦʤʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ, ʘ ʪʘʢʦʞ ʙʝʟʧʨʝʮʝʜʝʥʪʥʠʭ ʩʚʽʪʦʚʠʭ ʪʘ ʥʘʮʽʦʥʘʣʴʥʠʭ ʚʠʢʣʠʢʽʚ, 

ʪʨʘʜʠʮʽʡʥʽ ʧʽʜʭʦʜʠ ʜʦ ʨʝʛʫʣʶʚʘʥʥʷ ʧʨʘʮʽ ʚʠʷʚʠʣʠʩʷ ʥʝʜʦʩʪʘʪʥʴʦ ʛʥʫʯʢʠʤʠ. 

ɺʽʜʧʦʚʽʜʥʦ, ʪʨʫʜʦʚʝ ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʧʦʪʨʝʙʫʻ ʥʝ ʧʨʦʩʪʦ ʪʦʯʢʦʚʠʭ ʟʤʽʥ, ʘ 

ʛʣʠʙʦʢʦʾ ʪʘ ʩʠʩʪʝʤʥʦʾ ʘʜʘʧʪʘʮʽʾ ʜʦ ʥʦʚʠʭ ʨʝʘʣʽʡ. 

ʄʝʪʦʶ ʪʝʟ ʻ ʢʦʤʧʣʝʢʩʥʠʡ ʘʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʪʝʥʜʝʥʮʽʡ ʫ ʨʝʛʫʣʶʚʘʥʥʽ 

ʪʨʫʜʦʚʠʭ ʚʽʜʥʦʩʠʥ ʥʘ ʦʩʥʦʚʽ ʯʠʥʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʋʢʨʘʾʥʠ, ʘ ʪʘʢʦʞ 

ʚʠʟʥʘʯʝʥʥʷ ʢʣʶʯʦʚʠʭ ʚʝʢʪʦʨʽʚ ʡʦʛʦ ʧʦʜʘʣʴʰʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʚ ʢʦʥʪʝʢʩʪʽ 

ʻʚʨʦʽʥʪʝʛʨʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ. 

ɹʘʟʦʚʠʤ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʤ ʘʢʪʦʤ, ʱʦ ʨʝʛʫʣʶʻ ʩʬʝʨʫ ʧʨʘʮʽ ʚ ʋʢʨʘʾʥʽ, 

ʽʩʪʦʨʠʯʥʦ ʟʘʣʠʰʘʻʪʴʩʷ ʂʦʜʝʢʩ ʟʘʢʦʥʽʚ ʧʨʦ ʧʨʘʮʶ ʋʢʨʘʾʥʠ [1]. ʇʦʧʨʠ ʯʠʩʣʝʥʥʽ 

ʧʦʧʨʘʚʢʠ, ʡʦʛʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘ ʬʽʣʦʩʦʬʽʷ ʯʘʩʪʦ ʚʩʪʫʧʘʻ ʚ ʩʫʧʝʨʝʯʥʦʩʪʽ ʟ 

ʚʠʤʦʛʘʤʠ ʩʫʯʘʩʥʦʾ ʨʠʥʢʦʚʦʾ ʝʢʦʥʦʤʽʢʠ. ʆʜʥʘʢ, ʩʫʯʘʩʥʽ ʛʣʦʙʘʣʴʥʽ ʚʠʢʣʠʢʠ 

ʟʤʫʩʠʣʠ ʟʘʢʦʥʦʜʘʚʮʷ ʜʽʷʪʠ ʰʚʠʜʢʦ, ʱʦ ʟʫʤʦʚʠʣʦ ʧʦʷʚʫ ʥʦʚʠʭ, ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʬʦʨʤ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʘʮʽ. 

ʆʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʥʦʚʝʣ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʩʪʘʣʦ ʯʽʪʢʝ ʟʘʢʦʥʦʜʘʚʯʝ 
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ʨʦʟʤʝʞʫʚʘʥʥʷ ʪʘ ʟʘʢʨʽʧʣʝʥʥʷ ʧʦʥʷʪʴ çʜʠʩʪʘʥʮʽʡʥʘ ʨʦʙʦʪʘè ʪʘ çʥʘʜʦʤʥʘ 

ʨʦʙʦʪʘè. ʊʘʢ, ʟʛʽʜʥʦ ʟ ɿʘʢʦʥʦʤ ʋʢʨʘʾʥʠ çʇʨʦ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʜʦ ʜʝʷʢʠʭ 

ʟʘʢʦʥʦʜʘʚʯʠʭ ʘʢʪʽʚ ʋʢʨʘʾʥʠ ʱʦʜʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ 

ʜʠʩʪʘʥʮʽʡʥʦʾ, ʥʘʜʦʤʥʦʾ ʨʦʙʦʪʠ ʪʘ ʨʦʙʦʪʠ ʽʟ ʛʥʫʯʢʠʤ ʨʝʞʠʤʦʤ ʨʦʙʦʯʦʛʦ ʯʘʩʫè 

[2], ʟʘ ʧʠʩʴʤʦʚʠʤ ʧʦʛʦʜʞʝʥʥʷʤ ʤʽʞ ʧʨʘʮʽʚʥʠʢʦʤ ʽ ʨʦʙʦʪʦʜʘʚʮʝʤ ʜʣʷ 

ʧʨʘʮʽʚʥʠʢʘ ʤʦʞʝ ʚʩʪʘʥʦʚʣʶʚʘʪʠʩʷ ʛʥʫʯʢʠʡ ʨʝʞʠʤ ʨʦʙʦʯʦʛʦ ʯʘʩʫ, ʘ ʪʘʢʦʞ 

ʥʘʜʘʥʘ ʜʠʩʪʘʥʮʽʡʥʘ ʯʠ ʥʘʜʦʤʥʘ ʨʦʙʦʪʘ. 

ʅʘʜʦʤʥʘ ʨʦʙʦʪʘ ʧʝʨʝʜʙʘʯʘʻ ʟʘʢʨʽʧʣʝʥʥʷ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ ʟʘ ʧʝʚʥʦʶ 

ʘʜʨʝʩʦʶ, ʪʦʜʽ ʷʢ ʜʠʩʪʘʥʮʽʡʥʘ ʨʦʙʦʪʘ ʜʦʟʚʦʣʷʻ ʧʨʘʮʽʚʥʠʢʫ ʩʘʤʦʩʪʽʡʥʦ ʦʙʠʨʘʪʠ 

ʙʫʜʴ-ʷʢʝ ʤʽʩʮʝ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʩʚʦʾʭ ʦʙʦʚ'ʷʟʢʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʎʝ ʜʦʟʚʦʣʠʣʦ ʣʝʛʘʣʽʟʫʚʘʪʠ ʧʨʘʮʶ 

ʧʦʟʘ ʤʝʞʘʤʠ ʨʦʙʦʯʦʛʦ ʧʨʠʤʽʱʝʥʥʷ ʨʦʙʦʪʦʜʘʚʮʷ, ʱʦ ʩʪʘʣʦ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ 

ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʨʝʨʚʥʦʩʪʽ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ 

ʫ ʢʨʠʟʦʚʽ ʧʝʨʽʦʜʠ. 

ʂʨʽʤ ʪʦʛʦ, ʟʥʘʯʥʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʻ ʧʠʪʘʥʥʷ ʪʦʪʘʣʴʥʦʾ ʮʠʬʨʦʚʽʟʘʮʽʾ 

ʪʘ ʝʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ ʫ ʪʨʫʜʦʚʠʭ ʚʽʜʥʦʩʠʥʘʭ. ʇʦʩʪʫʧʦʚʠʡ ʧʝʨʝʭʽʜ 

ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ ʧʘʧʝʨʦʚʠʭ ʪʨʫʜʦʚʠʭ ʢʥʠʞʦʢ ʜʦ ʝʣʝʢʪʨʦʥʥʦʛʦ ʨʝʻʩʪʨʫ 

ʟʘʩʪʨʘʭʦʚʘʥʠʭ ʦʩʽʙ ʩʪʘʚ ʚʘʛʦʤʠʤ ʢʨʦʢʦʤ ʫʧʝʨʝʜ. ʄʦʞʣʠʚʽʩʪʴ ʫʢʣʘʜʘʥʥʷ 

ʪʨʫʜʦʚʠʭ ʜʦʛʦʚʦʨʽʚ ʫ ʮʠʬʨʦʚʽʡ ʬʦʨʤʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʚʘʣʽʬʽʢʦʚʘʥʦʛʦ 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʧʽʜʧʠʩʫ (ʂɽʇ), ʘ ʪʘʢʦʞ ʚʝʜʝʥʥʷ ʢʘʜʨʦʚʦʛʦ ʜʽʣʦʚʦʜʩʪʚʘ ʚ 

ʝʣʝʢʪʨʦʥʥʦʤʫ ʚʠʛʣʷʜʽ ʟʥʘʯʥʦ ʩʧʨʦʱʫʶʪʴ ʧʨʦʮʝʜʫʨʫ ʧʨʘʮʝʚʣʘʰʪʫʚʘʥʥʷ, 

ʟʤʝʥʰʫʶʪʴ ʙʶʨʦʢʨʘʪʠʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʙʽʟʥʝʩ ʪʘ ʨʦʙʣʷʪʴ ʩʠʩʪʝʤʫ ʙʽʣʴʰ 

ʧʨʦʟʦʨʦʶ ʽ ʟʘʭʠʱʝʥʦʶ. 

ʆʢʨʝʤʦʾ ʫʚʘʛʠ ʟʘʩʣʫʛʦʚʫʻ ʚʧʣʠʚ ʧʨʘʚʦʚʦʛʦ ʨʝʞʠʤʫ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ ʥʘ 

ʪʨʫʜʦʚʽ ʚʽʜʥʦʩʠʥʠ. ɿʘʢʦʥʽ ʋʢʨʘʾʥʠ çʇʨʦ ʦʨʛʘʥʽʟʘʮʽʶ ʪʨʫʜʦʚʠʭ ʚʽʜʥʦʩʠʥ ʚ 

ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫè [3]. ʎʝʡ ɿʘʢʦʥ ʚʠʟʥʘʯʘʻ ʦʩʦʙʣʠʚʦʩʪʽ ʪʨʫʜʦʚʠʭ ʚʽʜʥʦʩʠʥ 

ʫʩʽʭ ʧʨʘʮʽʚʥʠʢʽʚ ʫ ʧʝʨʽʦʜ ʜʽʾ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ. ɿʦʢʨʝʤʘ, ʟʘʢʦʥʦʜʘʚʝʮʴ ʟʘʧʨʦʚʘʜʠʚ 

ʪʘʢʽ ʥʦʚʽ ʧʨʘʚʦʚʽ ʢʦʥʩʪʨʫʢʮʽʾ, ʷʢ ʧʨʠʟʫʧʠʥʝʥʥʷ ʜʽʾ ʪʨʫʜʦʚʦʛʦ ʜʦʛʦʚʦʨʫ (ʱʦ ʥʝ 

ʦʟʥʘʯʘʻ ʟʚʽʣʴʥʝʥʥʷ, ʘʣʝ ʪʠʤʯʘʩʦʚʦ ʟʚʽʣʴʥʷʻ ʩʪʦʨʦʥʠ ʚʽʜ ʚʠʢʦʥʘʥʥʷ ʦʙʦʚ'ʷʟʢʽʚ), 

ʩʧʨʦʩʪʠʚ ʧʨʦʮʝʜʫʨʫ ʟʤʽʥʠ ʽʩʪʦʪʥʠʭ ʫʤʦʚ ʧʨʘʮʽ, ʨʦʟʰʠʨʠʚ ʧʨʘʚʘ ʨʦʙʦʪʦʜʘʚʮʷ 
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ʱʦʜʦ ʧʝʨʝʚʝʜʝʥʥʷ ʧʨʘʮʽʚʥʠʢʽʚ ʥʘ ʽʥʰʫ ʨʦʙʦʪʫ ʪʘ ʟʤʽʥʠ ʛʨʘʬʽʢʫ ʨʦʙʦʯʦʛʦ ʯʘʩʫ. 

ʎʽ ʚʠʤʫʰʝʥʽ ʢʨʦʢʠ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʟʜʘʪʥʽʩʪʴ ʪʨʫʜʦʚʦʛʦ ʧʨʘʚʘ ʜʦ ʝʢʩʪʨʝʥʦʾ 

ʘʜʘʧʪʘʮʽʾ ʟʘʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʢʨʘʾʥʠ ʚ ʫʤʦʚʘʭ 

ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ. 

ɺʦʜʥʦʯʘʩ ʚ ʫʤʦʚʘʭ ʤʘʩʦʚʦʛʦ ʧʝʨʝʭʦʜʫ ʥʘ ʜʠʩʪʘʥʮʽʡʥʠʡ ʬʦʨʤʘʪ, 

ʟʘʣʠʰʘʶʪʴʩʷ ʛʦʩʪʨʽ ʧʨʦʙʣʝʤʥʽ ʧʠʪʘʥʥʷ ʱʦʜʦ ʜʦʪʨʠʤʘʥʥʷ ʥʦʨʤ ʨʦʙʦʯʦʛʦ ʯʘʩʫ 

ʪʘ ʯʘʩʫ ʚʽʜʧʦʯʠʥʢʫ. ʄʝʞʘ ʤʽʞ ʨʦʙʦʯʠʤ ʪʘ ʦʩʦʙʠʩʪʠʤ ʯʘʩʦʤ ʯʘʩʪʦ ʩʪʠʨʘʻʪʴʩʷ, 

ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʨʦʬʝʩʽʡʥʦʛʦ ʚʠʛʦʨʘʥʥʷ ʪʘ ʧʦʛʽʨʰʝʥʥʷ ʧʩʠʭʦʝʤʦʮʽʡʥʦʛʦ 

ʩʪʘʥʫ ʧʨʘʮʽʚʥʠʢʽʚ. ɿʘʙʝʟʧʝʯʝʥʥʷ ʪʘʢ ʟʚʘʥʦʛʦ çʧʨʘʚʘ ʥʘ ʚʽʜʢʣʶʯʝʥʥʷè ð ʪʦʙʪʦ 

ʧʨʘʚʘ ʽʛʥʦʨʫʚʘʪʠ ʨʦʙʦʯʫ ʢʦʤʫʥʽʢʘʮʽʶ ʚ ʥʝʨʦʙʦʯʠʡ ʯʘʩ ʙʝʟ ʨʠʟʠʢʫ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʩʘʥʢʮʽʡ ʟ ʙʦʢʫ ʢʝʨʽʚʥʠʮʪʚʘ ð ʻ ʚʘʞʣʠʚʠʤ ʚʠʢʣʠʢʦʤ ʩʴʦʛʦʜʝʥʥʷ. ʋ ʙʘʛʘʪʴʦʭ 

ʢʨʘʾʥʘʭ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ ʮʝ ʧʨʘʚʦ ʚʞʝ ʟʘʢʨʽʧʣʝʥʦ ʥʘ ʟʘʢʦʥʦʜʘʚʯʦʤʫ ʨʽʚʥʽ. 

ɺʨʘʭʦʚʫʶʯʠ ʻʚʨʦʽʥʪʝʛʨʘʮʽʡʥʠʡ ʢʫʨʩ ʋʢʨʘʾʥʠ ʽʤʧʣʝʤʝʥʪʘʮʽʷ ʧʦʜʽʙʥʠʭ ʥʦʨʤ ʫ 

ʚʽʪʯʠʟʥʷʥʝ ʪʨʫʜʦʚʝ ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʻ ʣʠʰʝ ʧʠʪʘʥʥʷʤ ʯʘʩʫ ʪʘ ʚʠʤʘʛʘʻ ʨʝʪʝʣʴʥʦʛʦ 

ʥʘʫʢʦʚʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ. 

ʆʪʞʝ, ʧʽʜʩʫʤʦʚʫʶʯʠ ʚʠʱʝʚʠʢʣʘʜʝʥʝ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʦʩʥʦʚʠ 

ʪʨʫʜʦʚʦʛʦ ʧʨʘʚʘ ʋʢʨʘʾʥʠ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʩʪʘʥʽ ʘʢʪʠʚʥʦʾ, ʙʝʟʧʝʨʝʨʚʥʦʾ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ. ɸʜʘʧʪʘʮʽʷ ʚʽʪʯʠʟʥʷʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʜʦ ʚʠʤʦʛ ʮʠʬʨʦʚʦʾ 

ʝʢʦʥʦʤʽʢʠ, ʩʫʯʘʩʥʠʭ ʬʦʨʤ ʟʘʡʥʷʪʦʩʪʽ ʪʘ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʫʤʦʚ ʻ ʢʨʠʪʠʯʥʦ 

ʥʝʦʙʭʽʜʥʦʶ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʭʠʩʪʫ ʪʨʫʜʦʚʠʭ ʽ ʩʦʮʽʘʣʴʥʠʭ ʧʨʘʚ 

ʛʨʦʤʘʜʷʥ, ʘ ʪʘʢʦʞ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʩʪʘʙʽʣʴʥʦʩʪʽ ʜʝʨʞʘʚʠ. ʇʦʧʨʠ ʧʦʟʠʪʠʚʥʽ 

ʟʨʫʰʝʥʥʷ ʫ ʩʬʝʨʽ ʣʝʛʘʣʽʟʘʮʽʾ ʜʠʩʪʘʥʮʽʡʥʦʾ ʨʦʙʦʪʠ ʪʘ ʜʽʜʞʠʪʘʣʽʟʘʮʽʾ ʢʘʜʨʦʚʦʛʦ 

ʦʙʣʽʢʫ, ʽʩʥʫʻ ʥʘʛʘʣʴʥʘ ʧʦʪʨʝʙʘ ʫ ʧʦʜʘʣʴʰʦʤʫ ʨʝʬʦʨʤʫʚʘʥʥʽ ʛʘʣʫʟʽ. ʇʦʜʘʣʴʰʽ 

ʥʘʫʢʦʚʽ ʪʘ ʧʨʘʢʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʮʽʡ ʩʬʝʨʽ ʤʘʶʪʴ ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʨʦʟʨʦʙʢʫ ʥʦʚʦʛʦ, ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʊʨʫʜʦʚʦʛʦ ʢʦʜʝʢʩʫ ʋʢʨʘʾʥʠ, ʷʢʠʡ ʙʠ 

ʚʨʘʭʦʚʫʚʘʚ ʻʚʨʦʧʝʡʩʴʢʠʡ ʜʦʩʚʽʜ, ʚʩʪʘʥʦʚʣʶʚʘʚ ʯʽʪʢʽ ʤʝʞʽ ʨʦʙʦʯʦʛʦ ʯʘʩʫ ʧʨʠ 

ʚʽʜʜʘʣʝʥʽʡ ʨʦʙʦʪʽ (ʟʦʢʨʝʤʘ ʛʘʨʘʥʪʫʚʘʚ çʧʨʘʚʦ ʥʘ ʚʽʜʢʣʶʯʝʥʥʷè) ʪʘ ʧʨʦʧʦʥʫʚʘʚ 

ʜʽʻʚʽ ʤʝʭʘʥʽʟʤʠ ʢʦʥʪʨʦʣʶ ʟʘ ʜʦʪʨʠʤʘʥʥʷʤ ʪʨʫʜʦʚʠʭ ʛʘʨʘʥʪʽʡ ʧʨʠ 

ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʬʦʨʤʘʭ ʟʘʡʥʷʪʦʩʪʽ. 
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ʋɼʂ 347.1:004.8 

ʇʈɸɺʆɺʀʁ ʉʊɸʊʋʉ ʐʊʋʏʅʆɻʆ ɯʅʊɽʃɽʂʊʋ ʊɸ ʇʈʆɹʃɽʄɸ 

ɺʀɿʅɸʏɽʅʅʗ ʉʋɹôɭʂʊɸ ʖʈʀɼʀʏʅʆɰ 

ɺɯɼʇʆɺɯɼɸʃʔʅʆʉʊɯ ɿɸ ʐʂʆɼʋ 

 

ʇʦʥʦʤʘʨʝʥʢʦ ɯʛʦʨ ɺʽʪʘʣʽʡʦʚʠʯ, 

ʂ.ʝ.ʥ., ʜʦʮʝʥʪ 

ɼʝʨʞʘʚʥʠʡ ʪʦʨʛʦʚʝʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʉʝʨʘʬʠʥ ʆʣʝʛ ɺʘʣʝʨʽʡʦʚʠʯ, 

ɸʩʧʽʨʘʥʪ 

ʄʽʞʥʘʨʦʜʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʟʥʝʩʫ ʽ ʧʨʘʚʘ, 

ʤ. ʄʠʢʦʣʘʾʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʠʩʚʷʯʝʥʦ ʚʠʩʚʽʪʣʝʥʥʶ ʪʝʦʨʝʪʠʢʦ-ʧʨʘʚʦʚʠʭ 

ʟʘʩʘʜ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ ʚ ʝʢʦʥʦʤʽʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. ɺʠʟʥʘʯʝʥʦ ʥʘʫʢʦʚʫ ʧʨʦʙʣʝʤʘʪʠʢʫ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʩʫʙôʻʢʪʘ ʶʨʠʜʠʯʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʰʢʦʜʫ, ʟʘʧʦʜʽʷʥʫ 

ʚʥʘʩʣʽʜʦʢ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʘʚʪʦʥʦʤʥʠʭ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ. 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʪʨʠ ʦʩʥʦʚʥʽ ʜʦʢʪʨʠʥʘʣʴʥʽ ʧʽʜʭʦʜʠ ʜʦ ʧʨʘʚʦʚʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ 

ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ: ʦʙôʻʢʪʥʠʡ, ʩʫʙôʻʢʪʥʠʡ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ (ʛʽʙʨʠʜʥʠʡ), ʷʢʽ 

ʩʬʦʨʤʫʚʘʣʠʩʷ ʚ ʩʫʯʘʩʥʽʡ ʮʠʚʽʣʽʩʪʠʯʥʽʡ ʥʘʫʮʽ ʪʘ ʚʽʜʦʙʨʘʞʝʥʽ ʫ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʘʢʪʘʭ ʋʢʨʘʾʥʠ ʪʘ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ. ʆʙˇʨʫʥʪʦʚʘʥʦ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʘʢʪʽʚ, ʱʦ 

ʚʨʘʭʦʚʫʚʘʪʠʤʫʪʴ ʦʩʦʙʣʠʚʫ ʧʨʠʨʦʜʫ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʷʢ ʷʚʠʱʘ sui generis ʪʘ 

ʟʘʙʝʟʧʝʯʘʪʴ ʝʬʝʢʪʠʚʥʠʡ ʨʦʟʧʦʜʽʣ ʶʨʠʜʠʯʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ 

ʧʨʘʚʦʚʽʜʥʦʩʠʥ. ʅʝʦʙʭʽʜʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʜʦʚʦʛʦ ʤʽʞʥʘʨʦʜʥʦʛʦ ʜʦʩʚʽʜʫ ʜʣʷ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʱʦʜʦ ʨʝʛʫʣʶʚʘʥʥʷ ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʝʣʝʢʪʨʦʥʥʘ ʦʩʦʙʘ, ʧʨʘʚʦʩʫʙ'ʻʢʪʥʽʩʪʴ, ʮʠʚʽʣʴʥʦ-ʧʨʘʚʦʚʘ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ, ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ, ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ. 
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ɯʥʪʝʥʩʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʛʣʦʙʘʣʴʥʦʤʫ ʚʠʤʽʨʽ ʪʘ ʥʘ 

ʨʽʚʥʽ ʥʘʮʽʦʥʘʣʴʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʩʠʩʪʝʤ ʧʨʠʟʚʽʚ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʨʽʟʥʽ 

ʘʩʧʝʢʪʠ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʝʨʝʜʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʩʝʨʝʜ ʷʢʠʭ ʚʘʞʣʠʚʝ ʤʽʩʮʝ 

ʧʦʩʽʜʘʻ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ. ɺʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʘʣʛʦʨʠʪʤʠ 

ʪʨʘʥʩʬʦʨʤʫʚʘʣʠ ʝʢʦʥʦʤʽʯʥʽ ʧʨʦʮʝʩʠ ʪʘ ʩʦʮʽʘʣʴʥʽ ʚʟʘʻʤʦʟʚôʷʟʢʠ, ʱʦ ʧʨʠʟʚʝʣʦ 

ʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʥʘʮʽʦʥʘʣʴʥʠʭ ʧʨʘʚʦʚʠʭ ʩʠʩʪʝʤ. ʂʣʘʩʠʯʥʘ 

ʮʠʚʽʣʽʩʪʠʯʥʘ ʜʦʢʪʨʠʥʘ ʚʠʷʚʠʣʘʩʷ ʥʝ ʩʧʨʦʤʦʞʥʦʶ ʝʬʝʢʪʠʚʥʦ ʨʝʛʫʣʶʚʘʪʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʷʚʥʠʭ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ 

ʘʢʪʽʚ. ɿʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʘʚʪʦʥʦʤʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʝʢʦʤʝʥʜʘʮʽʡʥʠʭ ʩʝʨʚʽʩʽʚ ʫ ʩʬʝʨʽ ʝʣʝʢʪʨʦʥʥʦʾ ʢʦʤʝʨʮʽʾ, ʟʘʧʨʦʚʘʜʞʝʥʥʷ 

ʤʝʜʠʯʥʠʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʩʠʩʪʝʤ ʩʧʨʠʯʠʥʠʣʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʧʨʘʚʠʣ ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ. ʇʨʝʜʩʪʘʚʣʝʥʽ ʪʝʭʥʦʣʦʛʽʾ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʝʚʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ 

ʜʣʷ ʩʫʩʧʽʣʴʩʪʚʘ, ʧʨʦʪʝ ʤʦʞʫʪʴ ʧʦʪʝʥʮʽʡʥʦ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʧʝʚʥʠʭ ʥʝʛʘʪʠʚʥʠʭ 

ʥʘʩʣʽʜʢʽʚ ʥʘ ʤʽʢʨʦ- ʪʘ ʤʘʢʨʦʨʽʚʥʽ. ɺʨʘʭʦʚʫʶʯʠ ʥʘʚʝʜʝʥʽ ʦʙʩʪʘʚʠʥʠ, ʚʠʥʠʢʘʻ 

ʥʘʛʘʣʴʥʘ ʧʦʪʨʝʙʘ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʥʘʷʚʥʦʾ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʾ ʙʘʟʠ ʚ ʋʢʨʘʾʥʽ ʪʘ 

ʥʘ ʛʣʦʙʘʣʴʥʦʤʫ ʨʽʚʥʽ, ʟ ʤʝʪʦʶ ʦʧʪʠʤʽʟʘʮʽʾ ʨʝʛʫʣʶʚʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʚʠʜʘʭ ʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʆʜʥʠʤ ʟ 

ʧʝʨʰʦʯʝʨʛʦʚʠʭ ʟʘʚʜʘʥʴ ʻ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʩʫʙôʻʢʪʘ ʮʠʬʨʦʚʫ ʧʨʘʚʦʚʫ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʧʦʪʝʥʮʽʡʥʫ ʰʢʦʜʫ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʟʘʚʜʘʥʘ ʜʽʷʤʠ ʘʙʦ 

ʙʝʟʜʽʷʣʴʥʽʩʪʶ ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʦʩʥʦʚʽ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ. 

ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʽʟ ʩʫʯʘʩʥʠʤʠ ʧʽʜʭʦʜʘʤʠ ʫ ʧʨʘʚʦʚʽʡ ʥʘʫʮʽ ʧʨʠʡʥʷʪʦ 

ʚʠʦʢʨʝʤʣʶʚʘʪʠ ʪʨʠ ʦʩʥʦʚʥʽ ʧʽʜʭʦʜʠ ʱʦʜʦ ʧʨʘʚʦʚʦʛʦ ʩʪʘʪʫʩʫ ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ: 

1. ʆʙôʻʢʪʥʠʡ ʧʽʜʭʽʜ ï ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʣʠʰʝ ʷʢ ʦʙôʻʢʪ 

ʧʨʘʚʘ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʧʝʚʥʠʡ ʧʨʦʜʫʢʪ. ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʜʘʥʠʤ 

ʧʽʜʭʦʜʦʤ, ʚʥʘʩʣʽʜʦʢ ʥʘʩʪʘʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʜʦ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ 

ʧʨʠʪʷʛʘʻʪʴʩʷ ʚʣʘʩʥʠʢ ʮʠʬʨʦʚʦʛʦ ʧʨʦʜʫʢʪʫ, ʡʦʛʦ ʨʦʟʨʦʙʥʠʢ ʘʙʦ ʢʦʨʠʩʪʫʚʘʯ. 

ɿʛʽʜʥʦ ʟ ʎʠʚʽʣʴʥʠʤ ʢʦʜʝʢʩʦʤ ʋʢʨʘʾʥʠ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʰʢʦʜʫ 

ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ ʩʪʘʪʪʷʤʠ 1166, 1187 ʪʘ 1209 [1]. 

2. ʉʫʙôʻʢʪʥʠʡ ʧʽʜʭʽʜ ï ʩʠʩʪʝʤʠ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʟ 
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ʧʦʟʠʮʽʾ ʥʘʷʚʥʦʩʪʽ ʯʘʩʪʢʦʚʦʾ ʧʨʘʚʦʩʫʙôʻʢʪʥʦʩʪʽ, ʱʦ ʙʫʣʦ ʚʠʩʚʽʪʣʝʥʦ ʫ ʈʝʟʦʣʶʮʽʾ 

ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʇʘʨʣʘʤʝʥʪʫ 2017 ʨʦʢʫ ʱʦʜʦ ʥʦʨʤ ʮʠʚʽʣʴʥʦʛʦ ʧʨʘʚʘ ʧʨʦ 

ʨʦʙʦʪʦʪʝʭʥʽʢʫ [2]. ɸʚʪʦʥʦʤʥʽ ʨʦʙʦʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʟ ʽʥʪʝʛʨʦʚʘʥʠʤ ʰʪʫʯʥʠʤ 

ʥ̔ʪʝʣʝʢʪʦʤ ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʷʢ ʝʣʝʢʪʨʦʥʥʽ ʦʩʦʙʠ, ʥʘ ʷʢʽ ʯʘʩʪʢʦʚʦ ʥʘʢʣʘʜʘʻʪʴʩʷ 

ʧʨʘʚʦʩʫʙôʻʢʪʥʽʩʪʴ ʜʣʷ ʨʦʟʧʦʜʽʣʫ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʚʯʠʥʝʥʫ ʰʢʦʜʫ. 

3. ʌʫʥʢʮʽʦʥʘʣʴʥʠʡ (ʛʽʙʨʠʜʥʠʡ) ʧʽʜʭʽʜ ï ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʻ 

ʦʩʦʙʣʠʚʠʤ ʷʚʠʱʝʤ sui generis, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʨʦʙʢʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ 

ʧʽʜʭʦʜʽʚ ʜʦ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ. ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟʽ ʩʪʘʪʪʝʶ 33 ɿʘʢʦʥʫ 

ʋʢʨʘʾʥʠ çʇʨʦ ʘʚʪʦʨʩʴʢʝ ʧʨʘʚʦ ʽ ʩʫʤʽʞʥʽ ʧʨʘʚʘè ʙʫʣʦ ʟʘʧʨʦʚʘʜʞʝʥʦ ʦʩʦʙʣʠʚʠʡ 

ʧʨʘʚʦʚʠʡ ʨʝʞʠʤ ʜʣʷ ʰʪʫʯʥʠʭ ʦʙô̒ ʢʪʽʚ, ʷʢʽ ʙʫʣʦ ʟʛʝʥʝʨʦʚʘʥʦ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤ 

ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ [3]. 

ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʜʣʷ ʫʢʨʘʾʥʩʴʢʦʾ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʾ ʩʠʩʪʝʤʠ 

ʧʨʝʚʘʣʶʶʯʠʤ ʻ ʦʙôʻʢʪʥʠʡ ʧʽʜʭʽʜ ʧʨʠ ʨʝʛʣʘʤʝʥʪʫʚʘʥʥʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ ʚ ʝʢʦʥʦʤʽʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. ɺʨʘʭʦʚʫʶʯʠ ʽʥʪʝʥʩʠʚʥʠʡ ʨʦʟʚʠʪʦʢ 

ʘʣʛʦʨʠʪʤʽʚ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ ʟʨʦʩʪʘʥʥʷ ʾʭ ʨʦʣʽ ʚ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ 

ʧʨʦʮʝʩʘʭ, ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʚ ʨʦʟʨʦʙʮʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ 

ʘʢʪʽʚ. 
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ʌʋʅʂʎɯʆʅʋɺɸʅʅʗ ɽʃɽʂʊʈʆʅʅʀʍ ʈɽɭʉʊʈɯɺ ʄɸʁʅʆɺʀʍ 

ɼɽʂʃɸʈɸʎɯʁ ʋ ʂʈɸɰʅɸʍ ʎɽʅʊʈɸʃʔʅʆ-ʉʍɯɼʅʆɰ ɭɺʈʆʇʀ 

ʊɸ ɺ ʋʂʈɸɰʅɯ 

 

ʋʩʠʢ ʈʦʤʘʥ ɺʦʣʦʜʠʤʠʨʦʚʠʯ, 

ʘʩʧʽʨʘʥʪ ʢʘʬʝʜʨʠ ʧʨʘʚʘ, 

ʇʨʠʚʘʪʥʦʛʦ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ 

çʋʥʽʚʝʨʩʠʪʝʪ ʩʫʯʘʩʥʠʭ ʟʥʘʥʴè 

 

ɸʥʦʪʘʮʽʷ. ʋ ʩʪʘʪʪʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʮʠʬʨʦʚʽ ʽʥʩʪʨʫʤʝʥʪʠ ʟʘʧʦʙʽʛʘʥʥʷ 

ʢʦʨʫʧʮʽʡʥʠʤ ʟʣʦʚʞʠʚʘʥʥʷʤ ʥʘ ʧʨʠʢʣʘʜʽ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʻʩʪʨʽʚ ʤʘʡʥʦʚʠʭ 

ʜʝʢʣʘʨʘʮʽʡ ʧʦʩʘʜʦʚʠʭ ʦʩʽʙ ʫ ʢʨʘʾʥʘʭ ʎʝʥʪʨʘʣʴʥʦ-ʉʭʽʜʥʦʾ ɭʚʨʦʧʠ ʪʘ ʚ ʋʢʨʘʾʥʽ. 

ʅʘ ʦʩʥʦʚʽ ʩʫʯʘʩʥʠʭ ʤʽʞʥʘʨʦʜʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʩʠʩʪʝʤ ʜʝʢʣʘʨʫʚʘʥʥʷ ʘʢʪʠʚʽʚ ʪʘ 

ʽʥʪʝʨʝʩʽʚ ʧʦʢʘʟʘʥʦ, ʱʦ ʝʣʝʢʪʨʦʥʥʽ ʨʝʻʩʪʨʠ ʧʝʨʝʪʚʦʨʠʣʠʩʷ ʥʘ ʢʣʶʯʦʚʠʡ 

ʤʝʭʘʥʽʟʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʟʦʨʦʩʪʽ ʪʘ ʧʫʙʣʽʯʥʦʾ ʧʽʜʢʦʥʪʨʦʣʴʥʦʩʪʽ ʧʫʙʣʽʯʥʦʾ 

ʩʣʫʞʙʠ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʝʣʝʢʪʨʦʥʥʠʡ ʢʦʥʪʨʦʣʴ ʩʪʘʪʢʽʚ ʧʦʩʘʜʦʚʮʽʚ; ʩʠʩʪʝʤʠ 

ʧʨʦʟʦʨʦʩʪʽ ʜʦʭʦʜʽʚ; ʮʠʬʨʦʚʽ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʜʦʙʨʦʯʝʩʥʦʩʪʽ; ʟʘʧʦʙʽʛʘʥʥʷ 

ʢʦʨʫʧʮʽʡʥʠʤ ʟʣʦʚʞʠʚʘʥʥʷʤ; ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʠ ʤʦʥʽʪʦʨʠʥʛʫ. 

 

ʇʽʩʣʷ ʨʘʪʠʬʽʢʘʮʽʾ ʂʦʥʚʝʥʮʽʾ ʆʆʅ ʧʨʦʪʠ ʢʦʨʫʧʮʽʾ ʪʘ ʧʦʩʠʣʝʥʥʷ 

ʻʚʨʦʽʥʪʝʛʨʘʮʽʡʥʠʭ ʚʠʤʦʛ ʩʠʩʪʝʤʠ ʜʝʢʣʘʨʫʚʘʥʥʷ ʘʢʪʠʚʽʚ ʪʘ ʽʥʪʝʨʝʩʽʚ ʧʦʩʘʜʦʚʠʭ 

ʦʩʽʙ ʩʪʘʣʠ ʦʜʥʠʤ ʽʟ ʙʘʟʦʚʠʭ ʧʨʝʚʝʥʪʠʚʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʘʥʪʠʢʦʨʫʧʮʽʡʥʦʾ 

ʧʦʣʽʪʠʢʠ ʚ ɭʚʨʦʧʽ. ʋʧʨʦʜʦʚʞ ʦʩʪʘʥʥʴʦʛʦ ʜʝʩʷʪʠʣʽʪʪʷ ʙʽʣʴʰʽʩʪʴ ʻʚʨʦʧʝʡʩʴʢʠʭ 

ʢʨʘʾʥ ʧʝʨʝʡʰʣʠ ʚʽʜ ʧʘʧʝʨʦʚʠʭ ʬʦʨʤ ʜʦ ʝʣʝʢʪʨʦʥʥʦʛʦ ʧʦʜʘʥʥʷ ʪʘ ʦʙʨʦʙʢʠ 

ʜʝʢʣʘʨʘʮʽʡ, ʱʦ ʽʩʪʦʪʥʦ ʟʤʽʥʠʣʦ ʷʢ ʪʝʭʥʽʯʥʫ ʘʨʭʽʪʝʢʪʫʨʫ ʮʠʭ ʩʠʩʪʝʤ, ʪʘʢ ʽ 

ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʢʦʥʪʨʦʣʶ ʪʘ ʛʨʦʤʘʜʩʴʢʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ [1; 3]. ɭʚʨʦʧʝʡʩʴʢʘ 

ʂʦʤʽʩʽʷ, ʦʮʽʥʶʶʯʠ ʩʪʘʥ ʚʝʨʭʦʚʝʥʩʪʚʘ ʧʨʘʚʘ ʚ ʜʝʨʞʘʚʘʭ ï ʯʣʝʥʘʭ ɭʉ, 

ʩʠʩʪʝʤʘʪʠʯʥʦ ʘʥʘʣʽʟʫʻ ʽʩʥʫʚʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʢʘʥʘʣʽʚ ʧʦʜʘʥʥʷ, ʧʨʦʟʦʨʽʩʪʴ 

ʜʦʩʪʫʧʫ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʘʢʪʠʚʠ ʧʦʩʘʜʦʚʮʽʚ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʝʨʝʚʽʨʢʠ 

ʧʦʜʘʥʠʭ ʜʘʥʠʭ [2; 4]. 
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ʋ ʢʨʘʾʥʘʭ ʎʝʥʪʨʘʣʴʥʦ-ʉʭʽʜʥʦʾ ɭʚʨʦʧʠ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ 

ʨʝʻʩʪʨʽʚ ʤʘʡʥʦʚʠʭ ʜʝʢʣʘʨʘʮʽʡ ʙʫʣʦ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʝ ʟ ʧʦʩʪʩʦʮʽʘʣʽʩʪʠʯʥʠʤʠ 

ʪʨʘʥʩʬʦʨʤʘʮʽʷʤʠ ʪʘ ʧʨʦʮʝʩʘʤʠ ʻʚʨʦʧʝʾʟʘʮʽʾ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʩʘʤʝ ʚ 

ʮʴʦʤʫ ʤʘʢʨʦʨʝʛʽʦʥʽ ʧʦʻʜʥʫʶʪʴʩʷ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʩʧʨʠʡʥʷʪʪʷ ʢʦʨʫʧʮʽʾ, ʚʽʜʥʦʩʥʦ 

ʨʦʟʚʠʥʝʥʘ ʥʦʨʤʘʪʠʚʥʘ ʙʘʟʘ ʜʝʢʣʘʨʫʚʘʥʥʷ ʘʢʪʠʚʽʚ ʽ ʚʦʜʥʦʯʘʩ ʥʝʦʜʥʦʨʽʜʥʘ 

ʧʨʘʢʪʠʢʘ ʾʾ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ ʱʦʜʦ ʧʦʚʥʦʪʠ ʦʭʦʧʣʝʥʥʷ ʜʝʢʣʘʨʘʥʪʽʚ ʪʘ 

ʜʽʻʚʦʩʪʽ ʩʘʥʢʮʽʡ [5]. ʋ ʚʽʜʧʦʚʽʜʴ ʥʘ ʮʽ ʚʠʢʣʠʢʠ ʤʽʞʥʘʨʦʜʥʽ ʦʨʛʘʥʽʟʘʮʽʾ 

ʨʦʟʨʦʙʠʣʠ ʥʠʟʢʫ ʤʝʪʦʜʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʩʪʚʦʨʝʥʥʷ çʝʬʝʢʪʠʚʥʠʭ 

ʬʦʨʤè ʜʝʢʣʘʨʘʮʽʡ, ʝʣʝʢʪʨʦʥʥʠʭ ʧʣʘʪʬʦʨʤ ʜʣʷ ʾʭ ʧʦʜʘʥʥʷ ʪʘ ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʠʭ 

ʘʣʛʦʨʠʪʤʽʚ ʧʝʨʝʚʽʨʢʠ, ʱʦ ʤʘʶʪʴ ʙʫʪʠ ʟʜʘʪʥʽ ʚʠʷʚʣʷʪʠ ʢʦʥʬʣʽʢʪʠ ʽʥʪʝʨʝʩʽʚ ʽ 

ʥʝʦʙˇʨʫʥʪʦʚʘʥʝ ʟʙʘʛʘʯʝʥʥʷ [1; 6].  

ʋʟʘʛʘʣʴʥʝʥʥʷ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʽ ʧʦʙʫʜʦʚʘ ʘʥʘʣʽʪʠʯʥʦʾ ʤʦʜʝʣʽ 

ʮʠʬʨʦʚʦʾ ʟʨʽʣʦʩʪʽ ʩʠʩʪʝʤ ʜʝʢʣʘʨʫʚʘʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʝʬʝʢʪʠʚʥʽ ʨʝʻʩʪʨʠ ʤʘʶʪʴ 

ʧʦʻʜʥʫʚʘʪʠ ʱʦʥʘʡʤʝʥʰʝ ʯʦʪʠʨʠ ʛʨʫʧʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ: ʰʠʨʦʢʝ ʦʭʦʧʣʝʥʥʷ 

ʜʝʢʣʘʨʘʥʪʽʚ, ʜʦʩʪʘʪʥʶ ʛʣʠʙʠʥʫ ʟʤʽʩʪʫ ʜʝʢʣʘʨʘʮʽʡ, ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʫ ʧʝʨʝʚʽʨʢʫ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʮʠʬʨʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʨʝʘʣʴʥʠʡ, ʘ ʥʝ ʬʦʨʤʘʣʴʥʠʡ, 

ʧʫʙʣʽʯʥʠʡ ʜʦʩʪʫʧ ʜʦ ʜʘʥʠʭ [11]. ʋ ʪʝʭʥʽʯʥʦʤʫ ʧʦʩʽʙʥʠʢʫ ʉʚʽʪʦʚʦʛʦ ʙʘʥʢʫ ʪʘ 

ʽʥʽʮʽʘʪʠʚʠ StAR ʥʘʛʦʣʦʰʫʻʪʴʩʷ, ʱʦ ʝʣʝʢʪʨʦʥʥʘ ʬʦʨʤʘ ʜʝʢʣʘʨʘʮʽʾ ʤʘʻ ʙʫʪʠ 

ʩʪʨʫʢʪʫʨʦʚʘʥʦʶ, ʧʨʠʜʘʪʥʦʶ ʜʣʷ ʤʘʰʠʥʥʦʛʦ ʘʥʘʣʽʟʫ, ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʣʦʛʽʯʥʠʡ 

ʢʦʥʪʨʦʣʴ ʽ ʤʽʥʽʤʽʟʫʚʘʪʠ ʧʦʤʠʣʢʠ ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ [1].  

ʄʘʪʝʨʽʘʣʠ ʪʝʤʘʪʠʯʥʦʛʦ ʚʦʨʢʰʦʧʫ ɭʚʨʦʧʝʡʩʴʢʦʾ ʤʝʨʝʞʽ ʧʨʦʪʠʜʽʾ ʢʦʨʫʧʮʽʾ 

2024 ʨʦʢʫ ʜʦʟʚʦʣʷʶʪʴ ʚʠʦʢʨʝʤʠʪʠ ʢʽʣʴʢʘ ʪʠʧʦʚʠʭ ʤʦʜʝʣʝʡ ʩʠʩʪʝʤ 

ʜʝʢʣʘʨʫʚʘʥʥʷ ʚ ʜʝʨʞʘʚʘʭ ï ʯʣʝʥʘʭ ɭʉ [2]. ʇʝʨʰʘ ʤʦʜʝʣʴ ʦʨʽʻʥʪʦʚʘʥʘ ʧʝʨʝʜʫʩʽʤ 

ʥʘ ʟʘʧʦʙʽʛʘʥʥʷ ʢʦʥʬʣʽʢʪʫ ʽʥʪʝʨʝʩʽʚ: ʫ ʮʝʥʪʨʽ ʫʚʘʛʠ ʦʧʠʥʷʶʪʴʩʷ ʧʦʩʘʜʠ, 

ʜʦʜʘʪʢʦʚʽ ʟʘʡʥʷʪʦʩʪʽ, ʯʣʝʥʩʪʚʦ ʚ ʦʨʛʘʥʽʟʘʮʽʷʭ, ʧʦʜʘʨʫʥʢʠ ʪʘ ʽʥʰʽ ʥʝʤʘʪʝʨʽʘʣʴʥʽ 

ʙʣʘʛʘ, ʪʦʜʽ ʷʢ ʜʝʪʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʘʢʪʠʚʠ ʜʝʢʣʘʨʫʻʪʴʩʷ ʫ ʤʽʥʽʤʘʣʴʥʦʤʫ 

ʦʙʩʷʟʽ. ɼʨʫʛʘ ʤʦʜʝʣʴ, ʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʧʦʩʪʩʦʮʽʘʣʽʩʪʠʯʥʠʭ ʜʝʨʞʘʚ, 

ʧʦʻʜʥʫʻ ʨʦʟʰʠʨʝʥʠʡ ʧʝʨʝʣʽʢ ʜʝʢʣʘʨʘʥʪʽʚ ʽ ʟʥʘʯʥʠʡ ʤʘʪʝʨʽʘʣʴʥʠʡ ʦʙʩʷʛ (ʜʦʭʦʜʠ, 

ʥʝʨʫʭʦʤʽʩʪʴ, ʢʦʨʧʦʨʘʪʠʚʥʽ ʧʨʘʚʘ, ʟʦʙʦʚôʷʟʘʥʥʷ, ʙʘʥʢʽʚʩʴʢʽ ʨʘʭʫʥʢʠ), ʘʣʝ ʯʘʩʪʦ 

ʧʦʻʜʥʫʻʪʴʩʷ ʟ ʦʙʤʝʞʝʥʠʤ ʧʫʙʣʽʯʥʠʤ ʜʦʩʪʫʧʦʤ ʘʙʦ ʥʝʜʦʩʪʘʪʥʴʦ ʨʦʟʚʠʥʝʥʠʤʠ 
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ʤʝʭʘʥʽʟʤʘʤʠ ʧʝʨʝʚʽʨʢʠ. ʊʨʝʪʷ ʤʦʜʝʣʴ ï ʢʦʤʧʣʝʢʩʥʽ ʩʠʩʪʝʤʠ, ʜʝ ʝʣʝʢʪʨʦʥʥʝ 

ʧʦʜʘʥʥʷ, ʰʠʨʦʢʘ ʧʫʙʣʽʯʥʽʩʪʴ ʜʘʥʠʭ ʪʘ ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʽ ʘʣʛʦʨʠʪʤʠ ʧʝʨʝʚʽʨʢʠ 

ʽʥʪʝʛʨʫʶʪʴʩʷ ʚ ʻʜʠʥʫ ʮʠʬʨʦʚʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʜʦʙʨʦʯʝʩʥʦʩʪʽ. 

ɼʣʷ ʢʨʘʾʥ ʎʝʥʪʨʘʣʴʥʦ-ʉʭʽʜʥʦʾ ɭʚʨʦʧʠ ʭʘʨʘʢʪʝʨʥʘ ʩʘʤʝ ʜʨʫʛʘ ʡ ʯʘʩʪʢʦʚʦ 

ʪʨʝʪʷ ʤʦʜʝʣʽ. ɿʘ ʜʘʥʠʤʠ ʦʧʠʪʫʚʘʥʥʷ, ʧʨʦʚʝʜʝʥʦʛʦ ʜʣʷ ɭʚʨʦʧʝʡʩʴʢʦʾ ʂʦʤʽʩʽʾ ʚ 

ʢʦʥʪʝʢʩʪʽ çJustice Scoreboard 2024è, ʫ ʚʩʽʭ ʜʝʨʞʘʚʘʭ ï ʯʣʝʥʘʭ ɭʉ ʥʘʨʦʜʥʽ 

ʜʝʧʫʪʘʪʠ ʪʘ ʯʣʝʥʠ ʫʨʷʜʫ ʟʦʙʦʚôʷʟʘʥʽ ʧʦʜʘʚʘʪʠ ʜʝʢʣʘʨʘʮʽʾ, ʦʜʥʘʢ ʱʦʜʦ ʩʫʜʜʽʚ, 

ʧʨʦʢʫʨʦʨʽʚ, ʚʠʩʦʢʦʧʦʩʘʜʦʚʠʭ ʩʣʫʞʙʦʚʮʽʚ ʪʘ ʯʣʝʥʽʚ ʩʽʤʝʡ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ 

ʟʥʘʯʥʽ ʧʨʦʛʘʣʠʥʠ [2]. ʄʘʪʝʨʽʘʣʴʥʠʡ ʩʢʣʘʜ ʜʝʢʣʘʨʘʮʽʡ ʪʝʞ ʩʫʪʪʻʚʦ ʨʽʟʥʠʪʴʩʷ: 

ʤʘʡʞʝ ʚʩʶʜʠ ʚʠʤʘʛʘʻʪʴʩʷ ʜʝʢʣʘʨʫʚʘʥʥʷ ʥʝʨʫʭʦʤʦʩʪʽ, ʨʫʭʦʤʦʛʦ ʤʘʡʥʘ ʪʘ 

ʙʘʥʢʽʚʩʴʢʠʭ ʨʘʭʫʥʢʽʚ, ʘʣʝ ʦʭʦʧʣʝʥʥʷ ʬʽʥʘʥʩʦʚʠʭ ʽʥʪʝʨʝʩʽʚ, ʙʝʥʝʬʽʮʽʘʨʥʦʾ 

ʚʣʘʩʥʦʩʪʽ, ʚʽʨʪʫʘʣʴʥʠʭ ʘʢʪʠʚʽʚ ʽ ʚʠʪʨʘʪ ʻ ʥʝʨʽʚʥʦʤʽʨʥʠʤ. ʉʪʦʩʦʚʥʦ ʧʨʦʟʦʨʦʩʪʽ 

ʧʝʨʝʚʘʞʘʻ ʪʝʥʜʝʥʮʽʷ ʜʦ ʧʫʙʣʽʢʘʮʽʾ ʜʝʢʣʘʨʘʮʽʡ ʚ ʦʥʣʘʡʥ-ʬʦʨʤʘʪʽ, ʦʜʥʘʢ ʦʙʩʷʛ 

ʚʽʜʢʨʠʪʠʭ ʜʘʥʠʭ ʯʘʩʪʦ ʦʙʤʝʞʫʻʪʴʩʷ ʫʟʘʛʘʣʴʥʝʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ, ʘ ʥʝ 

ʩʪʨʫʢʪʫʨʦʚʘʥʠʤʠ ʤʘʰʠʥʦʟʯʠʪʫʚʘʥʠʤʠ ʥʘʙʦʨʘʤʠ. ʑʝ ʙʽʣʴʰʦʶ ʧʨʦʙʣʝʤʦʶ ʻ 

ʧʝʨʝʚʽʨʢʘ: ˇʨʫʥʪʦʚʥʠʡ, ʩʠʩʪʝʤʥʠʡ ʢʦʥʪʨʦʣʴ, ʟʘ ʦʮʽʥʢʘʤʠ ʝʢʩʧʝʨʪʽʚ GRECO, 

ʣʠʰʘʻʪʴʩʷ ʨʘʜʰʝ ʚʠʥʷʪʢʦʤ, ʘʥʽʞ ʧʨʘʚʠʣʦʤ, ʽ ʟʜʝʙʽʣʴʰʦʛʦ ʢʨʘʾʥʠ ʧʦʢʣʘʜʘʶʪʴʩʷ 

ʥʘ ʧʝʨʝʚʽʨʢʫ ʟʘ ʩʢʘʨʛʘʤʠ ʘʙʦ ʚʠʙʽʨʢʦʚʠʡ ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʠʡ ʚʽʜʙʽʨ [2; 4]. 

ʆʮʽʥʢʘ ʩʠʩʪʝʤ ʜʝʢʣʘʨʫʚʘʥʥʷ ʚ ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥʘʭ, ʟʜʽʡʩʥʝʥʘ ʚ ʨʘʤʢʘʭ 

ʘʥʘʣʽʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʉʚʽʪʦʚʦʛʦ ʙʘʥʢʫ ʪʘ ʽʥʽʮʽʘʪʠʚʠ StAR, ʧʽʜʪʚʝʨʜʞʫʻ, ʱʦ 

ʢʣʶʯʦʚʽ ʨʠʟʠʢʠ ʧʦʣʷʛʘʶʪʴ ʫ ʥʝʜʦʩʪʘʪʥʴʦʤʫ ʦʭʦʧʣʝʥʥʽ ʚʠʩʦʢʦʨʠʟʠʢʦʚʠʭ 

ʢʘʪʝʛʦʨʽʡ ʧʦʩʘʜʦʚʠʭ ʦʩʽʙ, ʬʨʘʛʤʝʥʪʘʨʥʦʩʪʽ ʮʠʬʨʦʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʽ ʩʣʘʙʢʦʩʪʽ 

ʩʘʥʢʮʽʡʥʠʭ ʤʝʭʘʥʽʟʤʽʚ [1; 7]. ʋ ʢʨʘʾʥʘʭ ʎʝʥʪʨʘʣʴʥʦ-ʉʭʽʜʥʦʾ ɭʚʨʦʧʠ ʜʦ ʮʴʦʛʦ 

ʜʦʜʘʶʪʴʩʷ ʥʘʩʣʽʜʢʠ ʧʦʩʪʩʦʮʽʘʣʽʩʪʠʯʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ, ʧʦʣʽʪʠʯʥʘ ʧʦʣʷʨʠʟʘʮʽʷ 

ʪʘ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʽʥʩʪʠʪʫʮʽʡ, ʱʦ ʥʝʨʽʜʢʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʧʦʣʽʪʠʯʥʠʭ ʩʧʨʦʙʘʭ 

çʧʝʨʝʟʘʚʘʥʪʘʞʝʥʥʷè ʘʙʦ ʦʩʣʘʙʣʝʥʥʷ ʦʨʛʘʥʽʚ, ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʟʘ ʬʽʥʘʥʩʦʚʠʡ 

ʢʦʥʪʨʦʣʴ. ɿʘ ʜʘʥʠʤʠ ʨʝʛʽʦʥʘʣʴʥʠʭ ʟʚʽʪʽʚ ʆɽʉʈ, ʫ ʨʷʜʽ ʜʝʨʞʘʚ ʨʝʛʽʦʥʫ ʽʥʩʪʠʪʫʪʠ 

ʜʝʢʣʘʨʫʚʘʥʥʷ ʤʘʶʪʴ ʥʘʣʝʞʥʝ ʬʦʨʤʘʣʴʥʝ ʨʝʛʫʣʶʚʘʥʥʷ, ʘʣʝ ʩʪʨʘʞʜʘʶʪʴ ʚʽʜ 

ʙʨʘʢʫ ʨʝʩʫʨʩʽʚ, ʥʝʜʦʩʢʦʥʘʣʦʾ IT-ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʦʙʤʝʞʝʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ 

ʽʥʰʠʭ ʜʝʨʞʘʚʥʠʭ ʨʝʻʩʪʨʽʚ [5; 8]. 
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ʋʢʨʘʾʥʘ ʫ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʧʦʩʽʜʘʻ ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʮʠʬʨʦʚʘ 

ʩʢʣʘʜʦʚʘ ʩʠʩʪʝʤʠ ʜʝʢʣʘʨʫʚʘʥʥʷ ʩʪʘʣʘ ʦʜʥʽʻʶ ʟ ʾʾ ʢʣʶʯʦʚʠʭ ʧʝʨʝʚʘʛ. ɿʘ 

ʽʥʬʦʨʤʘʮʽʻʶ ʅɸɿʂ ʪʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʧʨʝʟʝʥʪʘʮʽʡ, ʝʣʝʢʪʨʦʥʥʘ ʩʠʩʪʝʤʘ 

ʜʝʢʣʘʨʫʚʘʥʥʷ ʚʢʣʶʯʘʻ ʧʫʙʣʽʯʥʠʡ ʪʘ ʧʨʠʚʘʪʥʠʡ ʚʝʙʧʦʨʪʘʣʠ, ʨʦʟʜʽʣʝʥʽ ʙʘʟʠ 

ʜʘʥʠʭ ʽʟ ʨʽʟʥʠʤʠ ʨʽʚʥʷʤʠ ʜʦʩʪʫʧʫ, API ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʟ ʽʥʰʠʤʠ ʜʝʨʞʘʚʥʠʤʠ 

ʨʝʻʩʪʨʘʤʠ, ʤʦʜʫʣʴ ʣʦʛʽʯʥʦʛʦ ʡ ʘʨʠʬʤʝʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ (LAC) ʪʘ ʢʦʤʧʣʝʢʩʥʠʡ 

ʤʦʜʫʣʴ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʧʝʨʝʚʽʨʢʠ [9]. 

ʆʮʽʥʢʠ ʆɽʉʈ ʫ ʤʝʞʘʭ ʧôʷʪʦʛʦ ʨʘʫʥʜʫ ʤʦʥʽʪʦʨʠʥʛʫ ʉʪʘʤʙʫʣʴʩʴʢʦʛʦ ʧʣʘʥʫ 

ʜʽʡ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʋʢʨʘʾʥʘ ʩʪʚʦʨʠʣʘ ʨʦʟʚʠʥʝʥʫ ʥʦʨʤʘʪʠʚʥʫ ʙʘʟʫ 

ʚʨʝʛʫʣʶʚʘʥʥʷ ʢʦʥʬʣʽʢʪʫ ʽʥʪʝʨʝʩʽʚ, ʘ ʾʾ ʮʠʬʨʦʚʘ ʩʠʩʪʝʤʘ ʜʝʢʣʘʨʫʚʘʥʥʷ ʥʘʣʝʞʠʪʴ 

ʜʦ ʥʘʡʙʽʣʴʰ ʧʨʦʛʨʝʩʠʚʥʠʭ ʫ ʨʝʛʽʦʥʽ [10]. ʉʝʨʝʜ ʩʠʣʴʥʠʭ ʩʪʦʨʽʥ ʥʘʟʠʚʘʶʪʴʩʷ 

ʰʠʨʦʢʠʡ ʧʝʨʝʣʽʢ ʜʝʢʣʘʨʘʥʪʽʚ (ʟʦʢʨʝʤʘ ʧʦʩʘʜʦʚʮʽ ʟ ʚʠʩʦʢʠʤ ʢʦʨʫʧʮʽʡʥʠʤ 

ʨʠʟʠʢʦʤ), ʟʥʘʯʥʠʡ ʤʘʪʝʨʽʘʣʴʥʠʡ ʦʙʩʷʛ ʽʥʬʦʨʤʘʮʽʾ ï ʚʽʜ ʘʢʪʠʚʽʚ ʪʘ ʜʦʭʦʜʽʚ ʜʦ 

ʙʝʥʝʬʽʮʽʘʨʥʦʾ ʚʣʘʩʥʦʩʪʽ ʽ ʚʽʨʪʫʘʣʴʥʠʭ ʘʢʪʠʚʽʚ, ʙʝʟʦʧʣʘʪʥʠʡ ʧʫʙʣʽʯʥʠʡ ʜʦʩʪʫʧ 

ʜʦ ʩʠʩʪʝʤʠ, ʩʪʚʦʨʝʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʧʽʜʨʦʟʜʽʣʫ ʅɸɿʂ ʜʣʷ ʧʝʨʝʚʽʨʢʠ 

ʜʝʢʣʘʨʘʮʽʡ, ʥʘʷʚʥʽʩʪʴ ʘʣʛʦʨʠʪʤʫ ʚʽʜʙʦʨʫ ʜʝʢʣʘʨʘʮʽʡ ʜʣʷ ʧʦʚʥʦʾ ʧʝʨʝʚʽʨʢʠ ʪʘ 

ʟʜʘʪʥʽʩʪʴ ʚʠʷʚʣʷʪʠ ʥʝʦʙˇʨʫʥʪʦʚʘʥʽ ʘʢʪʠʚʠ ʽ ʚʠʧʘʜʢʠ ʥʝʟʘʢʦʥʥʦʛʦ ʟʙʘʛʘʯʝʥʥʷ 

[10]. ɺʦʜʥʦʯʘʩ ʥʘʛʦʣʦʰʫʻʪʴʩʷ ʥʘ ʧʦʪʨʝʙʽ ʨʦʟʰʠʨʝʥʥʷ ʢʦʣʘ ʜʝʢʣʘʨʘʥʪʽʚ 

(ʟʦʢʨʝʤʘ ʟʘ ʨʘʭʫʥʦʢ ʧʨʘʮʽʚʥʠʢʽʚ ʧʘʪʨʦʥʘʪʥʠʭ ʩʣʫʞʙ ʽ ʢʝʨʽʚʥʠʢʽʚ ʜʝʨʞʘʚʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ), ʘ ʪʘʢʦʞ ʥʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʦʩʠʣʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ 

ʟʘ ʧʦʨʫʰʝʥʥʷ ʚ ʩʬʝʨʽ ʜʝʢʣʘʨʫʚʘʥʥʷ. 

ʆʪʞʝ, ʝʣʝʢʪʨʦʥʥʽ ʨʝʻʩʪʨʠ ʤʘʡʥʦʚʠʭ ʜʝʢʣʘʨʘʮʽʡ ʫ ʢʨʘʾʥʘʭ 

ʎʝʥʪʨʘʣʴʥʦ-ʉʭʽʜʥʦʾ ɭʚʨʦʧʠ ʪʘ ʚ ʋʢʨʘʾʥʽ ʩʪʘʣʠ ʦʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʝʣʝʤʝʥʪʽʚ 

ʮʠʬʨʦʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʟʘʧʦʙʽʛʘʥʥʷ ʢʦʨʫʧʮʽʡʥʠʤ ʟʣʦʚʞʠʚʘʥʥʷʤ. ʅʘ ʦʩʥʦʚʽ 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʪʘ ʥʦʚʽʪʥʽʭ ʧʽʜʭʦʜʽʚ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʩʠʩʪʝʤ 

ʜʝʢʣʘʨʫʚʘʥʥʷ ʘʢʪʠʚʽʚ ʪʘ ʽʥʪʝʨʝʩʽʚ ʧʫʙʣʽʯʥʠʭ ʩʣʫʞʙʦʚʮʽʚ ʦʙˇʨʫʥʪʦʚʘʥʦ, ʱʦ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘʢʠʭ ʨʝʻʩʪʨʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝ ʣʠʰʝ ʥʘʷʚʥʽʩʪʶ ʝʣʝʢʪʨʦʥʥʦʾ 

ʬʦʨʤʠ ʧʦʜʘʥʥʷ, ʘ ʡ ʰʠʨʦʪʦʶ ʦʭʦʧʣʝʥʥʷ ʜʝʢʣʘʨʘʥʪʽʚ, ʛʣʠʙʠʥʦʶ ʟʤʽʩʪʫ 

ʜʝʢʣʘʨʘʮʽʡ, ʥʘʷʚʥʽʩʪʶ ʨʦʟʚʠʥʝʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʧʝʨʝʚʽʨʢʠ ʪʘ 

ʨʝʘʣʴʥʠʤ ʧʫʙʣʽʯʥʠʤ ʜʦʩʪʫʧʦʤ ʜʦ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ [11]. 
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ʋʢʨʘʾʥʩʴʢʘ ʤʦʜʝʣʴ, ʧʦʧʨʠ ʥʘʷʚʥʽ ʟʘʛʨʦʟʠ, ʜʝʤʦʥʩʪʨʫʻ ʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ 

ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʷʢ ʤʘʡʜʘʥʯʠʢ ʘʧʨʦʙʘʮʽʾ ʽʥʥʦʚʘʮʽʡʥʠʭ ʨʽʰʝʥʴ ʫ ʩʬʝʨʽ 

ʮʠʬʨʦʚʦʛʦ ʬʽʥʘʥʩʦʚʦʛʦ ʢʦʥʪʨʦʣʶ. ɰʾ ʝʚʦʣʶʮʽʷ ʫ ʚʟʘʻʤʦʜʽʾ ʟ ʻʚʨʦʧʝʡʩʴʢʠʤʠ 

ʽʥʩʪʠʪʫʮʽʷʤʠ ʪʘ ʧʨʘʢʪʠʢʘʤʠ ʩʫʩʽʜʥʽʭ ʜʝʨʞʘʚ ʤʦʞʝ ʩʪʘʪʠ ʚʘʞʣʠʚʠʤ ʚʥʝʩʢʦʤ ʫ 

ʬʦʨʤʫʚʘʥʥʷ ʩʧʽʣʴʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʧʨʦʟʦʨʦʩʪʽ ʚ ʨʝʛʽʦʥʽ ʎʝʥʪʨʘʣʴʥʦ-ʉʭʽʜʥʦʾ 

ɭʚʨʦʧʠ [11]. 
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ʋɼʂ 342.7:341.3 

ʇʈɸɺʆ ʅɸ ɹɽɿʇɽʂʋ ʗʂ ʌʋʅɼɸʄɽʅʊɸʃʔʅɸ ɻɸʈɸʅʊɯʗ ɿɸʍʀʉʊʋ 

ʎʀɺɯʃʔʅʆɻʆ ʅɸʉɽʃɽʅʅʗ 

 

ʐʝʚʯʝʥʢʦ ɸʥʘʪʦʣʽʡ ɭʚʛʝʥʽʡʦʚʠʯ, 

ʜʦʢʪʦʨ ʶʨʠʜʠʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, 

ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʪʝʦʨʽʾ ʪʘ ʽʩʪʦʨʽʾ ʜʝʨʞʘʚʠ ʽ ʧʨʘʚʘ 

ɼʝʨʞʘʚʥʦʛʦ ʧʦʜʘʪʢʦʚʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʤ. ɯʨʧʽʥʴ 

ʃʦʱʠʭʽʥ ʆʣʝʢʩʘʥʜʨ ʄʠʢʦʣʘʡʦʚʠʯ, 

ʜʦʢʪʦʨ ʶʨʠʜʠʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, 

ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʪʝʦʨʽʾ ʪʘ ʽʩʪʦʨʽʾ ʜʝʨʞʘʚʠ ʽ ʧʨʘʚʘ, 

ɺʅɿ çʅʘʮʽʦʥʘʣʴʥʘ ʘʢʘʜʝʤʽʷ ʫʧʨʘʚʣʽʥʥʷè, ʤ. ʂʠʾʚ, 

ɹʘʜʘʭʦʚ ʖʨʽʡ ʅʘʟʽʨʦʚʠʯ, 

ʢʘʥʜʠʜʘʪ ʶʨʠʜʠʯʥʠʭ ʥʘʫʢ, 

ʜʦʢʪʦʨʘʥʪ ʢʘʬʝʜʨʠ ʧʫʙʣʽʯʥʦʛʦ ʪʘ ʧʨʠʚʘʪʥʦʛʦ ʧʨʘʚʘ 

ɺʅɿ çʅʘʮʽʦʥʘʣʴʥʘ ʘʢʘʜʝʤʽʷ ʫʧʨʘʚʣʽʥʥʷè, ʤ. ʂʠʾʚ 

 

ɸʥʦʪʘʮʽʷ: ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʟʙʨʦʡʥʦʾ ʘʛʨʝʩʽʾ ʪʘ ʛʣʦʙʘʣʴʥʠʭ ʙʝʟʧʝʢʦʚʠʭ 

ʚʠʢʣʠʢʽʚ ʧʨʘʚʦ ʥʘ ʙʝʟʧʝʢʫ ʥʘʙʫʚʘʻ ʩʪʘʪʫʩʫ ʦʜʥʽʻʾ ʟ ʙʘʟʦʚʠʭ ʧʨʘʚʦʚʠʭ ʢʘʪʝʛʦʨʽʡ, 

ʱʦ ʚʠʟʥʘʯʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʽʥʰʠʭ ʧʨʘʚ ʽ ʩʚʦʙʦʜ ʣʶʜʠʥʠ. ɹʝʟʧʝʢʘ 

ʚʠʩʪʫʧʘʻ ʥʝ ʣʠʰʝ ʷʢ ʩʦʮʽʘʣʴʥʘ ʮʽʥʥʽʩʪʴ, ʘ ʷʢ ʶʨʠʜʠʯʥʦ ʟʥʘʯʫʱʘ ʛʘʨʘʥʪʽʷ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʦʭʦʨʦʥʫ ʞʠʪʪʷ, ʟʜʦʨʦʚôʷ, ʛʽʜʥʦʩʪʽ ʪʘ ʤʘʡʥʦʚʠʭ ʧʨʘʚ ʮʠʚʽʣʴʥʦʛʦ 

ʥʘʩʝʣʝʥʥʷ. 

ɺ ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ ʪʘ ʽʥʰʠʭ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʧʨʘʚʦ ʥʘ 

ʙʝʟʧʝʢʫ ʩʪʘʻ ʚʠʟʥʘʯʘʣʴʥʠʤ ʢʨʠʪʝʨʽʻʤ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʽʷʣʴʥʦʩʪʽ ʜʝʨʞʘʚʠ, ʘ ʪʘʢʦʞ 

ʽʥʜʠʢʘʪʦʨʦʤ ʜʦʪʨʠʤʘʥʥʷ ʧʨʠʥʮʠʧʫ ʚʝʨʭʦʚʝʥʩʪʚʘ ʧʨʘʚʘ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʨʘʚʦ ʥʘ ʙʝʟʧʝʢʫ; ʮʠʚʽʣʴʥʝ ʥʘʩʝʣʝʥʥʷ; ʟʘʭʠʩʪ ʧʨʘʚ 

ʣʶʜʠʥʠ; ʤʽʞʥʘʨʦʜʥʝ ʛʫʤʘʥʽʪʘʨʥʝ ʧʨʘʚʦ; ʟʙʨʦʡʥʠʡ ʢʦʥʬʣʽʢʪ, ʟʙʨʦʡʥʘ ʘʛʨʝʩʽʷ, 

ʚʦʻʥʥʠʡ ʩʪʘʥ; ʧʨʘʚʘ ʣʶʜʠʥʠ; ʜʝʨʞʘʚʥʽ ʛʘʨʘʥʪʽʾ. 

 

ʇʨʘʚʦ ʥʘ ʙʝʟʧʝʢʫ ʻ ʦʜʥʽʻʶ ʟ ʙʘʟʦʚʠʭ ʧʨʘʚʦʚʠʭ ʮʽʥʥʦʩʪʝʡ, ʱʦ ʚʠʟʥʘʯʘʻ 

ʨʝʘʣʴʥʽʩʪʴ ʽ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʰʠʭ ʧʨʘʚ ʽ ʩʚʦʙʦʜ ʣʶʜʠʥʠ. ɺ ʫʤʦʚʘʭ 

ʟʙʨʦʡʥʠʭ ʢʦʥʬʣʽʢʪʽʚ ʪʘ ʧʨʘʚʦʚʦʛʦ ʨʝʞʠʤʫ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ ʡʦʛʦ ʟʥʘʯʝʥʥʷ 
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ʽʩʪʦʪʥʦ ʟʨʦʩʪʘʻ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʙʝʟʧʝʢʘ ʚʠʩʪʫʧʘʻ ʧʝʨʝʜʫʤʦʚʦʶ ʟʙʝʨʝʞʝʥʥʷ 

ʞʠʪʪʷ, ʟʜʦʨʦʚôʷ ʪʘ ʛʽʜʥʦʩʪʽ ʮʠʚʽʣʴʥʦʛʦ ʥʘʩʝʣʝʥʥʷ. ʅʦʨʤʘʪʠʚʥʝ ʟʘʢʨʽʧʣʝʥʥʷ 

ʮʴʦʛʦ ʧʨʘʚʘ ʫ ʂʦʥʩʪʠʪʫʮʽʾ ʋʢʨʘʾʥʠ [1], ʂʦʥʚʝʥʮʽʾ ʧʨʦ ʟʘʭʠʩʪ ʧʨʘʚ ʣʶʜʠʥʠ ʽ 

ʦʩʥʦʚʦʧʦʣʦʞʥʠʭ ʩʚʦʙʦʜ [2] ʪʘ ɾʝʥʝʚʩʴʢʠʭ ʢʦʥʚʝʥʮʽʷʭ [3] ʟʫʤʦʚʣʶʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʾ. ʋ ʟʚôʷʟʢʫ ʟ 

ʮʠʤ ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʻ ʘʥʘʣʽʟ ʧʨʘʚʘ ʥʘ ʙʝʟʧʝʢʫ ʷʢ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʾ ʛʘʨʘʥʪʽʾ ʟʘʭʠʩʪʫ ʮʠʚʽʣʴʥʦʛʦ ʥʘʩʝʣʝʥʥʷ. 

ʇʨʘʚʦ ʥʘ ʙʝʟʧʝʢʫ ʻ ʢʦʤʧʣʝʢʩʥʠʤ ʟʘ ʩʚʦʻʶ ʧʨʠʨʦʜʦʶ ʽ ʦʭʦʧʣʶʻ: ʬʽʟʠʯʥʫ 

ʙʝʟʧʝʢʫ (ʟʘʭʠʩʪ ʞʠʪʪʷ ʽ ʟʜʦʨʦʚôʷ); ʧʨʘʚʦʚʫ ʙʝʟʧʝʢʫ (ʟʘʭʠʩʪ ʚʽʜ ʩʚʘʚʽʣʴʥʠʭ ʜʽʡ 

ʜʝʨʞʘʚʠ); ʩʦʮʽʘʣʴʥʫ ʙʝʟʧʝʢʫ (ʛʘʨʘʥʪʽʾ ʤʽʥʽʤʘʣʴʥʠʭ ʫʤʦʚ ʽʩʥʫʚʘʥʥʷ); ʝʢʦʣʦʛʽʯʥʫ 

ʙʝʟʧʝʢʫ. ʋ ʜʦʢʪʨʠʥʽ ʧʨʘʚʘ ʚʦʥʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʤʝʪʘʧʨʘʚʦ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʤʦʞʣʠʚʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʽʥʰʠʭ ʧʨʘʚ ʣʶʜʠʥʠ. 

ʋ ʨʦʟʫʤʽʥʥʽ ɺ. ʄ. ɺʦʚʢʘ, çʇʨʘʚʦ ʥʘ ʙʝʟʧʝʢʫ, ʚ ʦʥʪʦʣʦʛʽʯʥʦʤʫ ʩʝʥʩʽ, 

ʙʣʠʟʴʢʝ ʟ ʧʨʘʚʦʤ ʥʘ ʩʚʦʙʦʜʫ, ʦʩʢʽʣʴʢʠ ʽʩʥʫʻ ʫ ʜʚʦʭ ʬʦʨʤʘʭ ï ʧʦʟʠʪʠʚʥʽʡ (ʷʢ 

ʩʠʩʪʝʤʘ ʟʘʭʦʜʽʚ ʱʦʜʦ ʧʨʦʪʠʜʽʾ ʥʝʙʝʟʧʝʢʘʤ ʽ ʟʘʛʨʦʟʘʤ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʪʘʙʽʣʴʥʦʩʪʽ) ʽ ʥʝʛʘʪʠʚʥʽʡ (ʷʢ ʩʪʘʥ ʟʘʭʠʱʝʥʦʩʪʽ ʽʥʜʠʚʽʜʘ ʚʽʜ ʨʠʟʠʢʽʚ ʽ ʟʘʛʨʦʟ). 

ʇʽʜʢʨʝʩʣʝʥʦ, ʱʦ ʧʨʘʚʦ ʥʘ ʙʝʟʧʝʢʫ ʻ ʙʘʟʦʚʠʤ (ʬʦʥʦʚʠʤ) ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʫʩʽʭ 

ʽʥʰʠʭ ʧʨʘʚ ʣʶʜʠʥʠè [4, ʩ. 27]. 

ɼʦʩʣʽʜʞʫʶʯʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʬʽʣʦʩʦʬʽʾ ʙʝʟʧʝʢʠ ʽ ʩʪʘʣʦʛʦ ʣʶʜʩʴʢʦʛʦ 

ʨʦʟʚʠʪʢʫ, ɺ. ɺ. ɻʦʨʣʠʥʩʴʢʠʡ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ çéʘʪʨʠʙʫʪʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʙʝʟʧʝʢʠ, ʷʢ ʩʠʩʪʝʤʥʦʛʦ ʷʚʠʱʘ: ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ, ʞʠʪʪʻʩʪʽʡʢʽʩʪʴ, ʥʘʜʽʡʥʽʩʪʴ, 

ʟʘʭʠʱʝʥʽʩʪʴ, ʘʜʘʧʪʠʚʥʽʩʪʴ, ʟʙʝʨʝʞʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ, ʩʘʤʦʨʝʛʫʣʶʚʘʥʥʷ ʽ 

ʩʘʤʦʚʽʜʪʚʦʨʝʥʥʷ, ʚʥʘʩʣʽʜʦʢ ʾʭ ʦʩʤʠʩʣʝʥʥʷ, ʫʪʚʦʨʶʶʪʴ ʚ ʩʠʩʪʝʤʽ ʞʠʪʪʻʚʠʭ 

ʩʤʠʩʣʽʚ ʩʫʩʧʽʣʴʥʦʾ ʩʚʽʜʦʤʦʩʪʽ ʘʪʨʠʙʫʪʠʚʥʽ ʮʽʥʥʦʩʪʽ ʙʝʟʧʝʢʠ ʩʫʩʧʽʣʴʥʦʛʦ ʙʫʪʪʷè 

[5, ʩ. 8]. 

ʅʘ ʜʫʤʢʫ ʜʦʩʣʽʜʥʠʮʽ ʅ. ɻʦʨʦʙʝʮʴ, çʇʨʘʚʦ ʥʘ ʙʝʟʧʝʢʫ ʻ ʦʜʥʠʤ ʟ 

ʢʦʥʩʪʠʪʫʪʠʚʥʠʭ ʧʨʘʚ ʧʦʨʷʜ ʟ ʧʨʘʚʦʤ ʥʘ ʞʠʪʪʷ. ʁʦʛʦ ʨʝʘʣʽʟʘʮʽʷ ʙʘʛʘʪʦ ʚ ʯʦʤʫ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʜʝʨʞʘʚʥʠʭ ʛʘʨʘʥʪʽʡ ʙʝʟʧʝʢʠ, ʷʢʘ ʤʘʻ ʚʩʝʙʽʯʥʫ ʦʭʦʨʦʥʫ ʧʦʣʦʞʝʥʥʷ 

ʧʨʦ ʷʢʫ ʟʘʢʨʽʧʣʝʥʦ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʧʨʘʚʘ. ʇʦʚʥʦʤʘʩʰʪʘʙʥʝ ʚʪʦʨʛʥʝʥʥʷ ʨʦʩʽʾ 

ʧʦʢʘʟʘʣʦ, ʱʦ ʙʝʟʧʝʢʘ ʷʢ ʛʦʣʦʚʥʘ ʮʽʥʥʽʩʪʴ ʧʦʚʠʥʥʘ ʤʘʪʠ ʾʾ ʛʘʨʘʥʪʽʾ ʨʝʘʣʽʟʘʮʽʾ ʷʢ 
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ʧʨʘʚʦ ʣʶʜʠʥʠ ʪʘ ʦʩʦʙʠʩʪʝ ʥʝʤʘʡʥʦʚʝ ʧʨʘʚʦè [6, ʩ. 106].  

ɺʠʙʽʨʢʦʚʠʡ ʘʚʪʦʨʩʴʢʠʡ ʘʥʘʣʽʟ ʥʦʨʤʘʪʠʚʥʦʛʦ-ʧʨʘʚʦʚʦʾ ʙʘʟʠ ʨʝʛʫʣʶʚʘʥʥʷ 

ʧʨʘʚʘ ʥʘ ʙʝʟʧʝʢʫ ʇʨʘʚʦ ʥʘ ʙʝʟʧʝʢʫ ʧʨʷʤʦ ʘʙʦ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʟʘʢʨʽʧʣʝʥʝ ʫ: 

- ʂʦʥʩʪʠʪʫʮʽʾ ʋʢʨʘʾʥʠ (ʩʪ. 3, 27 ï ʞʠʪʪʷ ʽ ʙʝʟʧʝʢʘ ʣʶʜʠʥʠ ʷʢ ʥʘʡʚʠʱʘ 

ʩʦʮʽʘʣʴʥʘ ʮʽʥʥʽʩʪʴ) [1]; 

- ʂʦʥʚʝʥʮʽʾ ʧʨʦ ʟʘʭʠʩʪ ʧʨʘʚ ʣʶʜʠʥʠ ʽ ʦʩʥʦʚʦʧʦʣʦʞʥʠʭ ʩʚʦʙʦʜ (ʩʪ. 2 ï 

ʧʨʘʚʦ ʥʘ ʞʠʪʪʷ, ʩʪ. 5 ï ʧʨʘʚʦ ʥʘ ʩʚʦʙʦʜʫ ʪʘ ʦʩʦʙʠʩʪʫ ʥʝʜʦʪʦʨʢʘʥʥʽʩʪʴ) [2]; 

- ɾʝʥʝʚʩʴʢʽ ʢʦʥʚʝʥʮʽʾ (ʟʘʭʠʩʪ ʮʠʚʽʣʴʥʦʛʦ ʥʘʩʝʣʝʥʥʷ ʧʽʜ ʯʘʩ ʚʽʡʥʠ) 

[3]; 

- ʄʽʞʥʘʨʦʜʥʠʡ ʧʘʢʪ ʧʨʦ ʛʨʦʤʘʜʷʥʩʴʢʽ ʽ ʧʦʣʽʪʠʯʥʽ ʧʨʘʚʘ (ʩʪ. 6, 9) [7]. 

ʋʟʘʛʘʣʴʥʝʥʠʤ ʚʠʩʥʦʚʢʦʤ ʟ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʱʝʚʢʘʟʘʥʠʭ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʘʢʪʽʚ ʻ ʪʝ, ʱʦ ʧʨʘʚʦ ʥʘ ʙʝʟʧʝʢʫ ʚʠʩʪʫʧʘʻ ʙʘʟʦʚʦʶ 

ʛʘʨʘʥʪʽʻʶ ʜʣʷ: ʟʘʭʠʩʪʫ ʚʽʜ ʥʘʩʠʣʴʩʪʚʘ ʪʘ ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ; ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʛʫʤʘʥʽʪʘʨʥʠʭ ʫʤʦʚ ʽʩʥʫʚʘʥʥʷ; ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʨʫʰʝʥʥʷʤ ʧʨʘʚ ʣʶʜʠʥʠ.  

ɺʦʜʥʦʯʘʩ ʧʨʘʚʦ ʥʘ ʙʝʟʧʝʢʫ ʟʘʟʥʘʣʦ ʟʥʘʯʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʚ ʫʤʦʚʘʭ 

ʧʨʘʚʦʚʦʛʦ ʨʝʞʠʤʫ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ ʫ ʟʚôʷʟʢʫ ʟ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʶ ʨʦʩʽʡʩʴʢʦʶ 

ʚʽʡʩʴʢʦʚʦʶ ʘʛʨʝʩʽʻʶ. ʎʝ ʧʦʨʦʜʞʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ 

ʨʝʘʣʽʟʘʮʽʾ ʧʨʘʚʘ ʥʘ ʙʝʟʧʝʢʫ ʚ ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ, ʜʦ ʷʢʠʭ ʚʽʜʥʦʩʠʤʦ ʧʦʚʥʫ 

ʘʙʦ ʯʘʩʪʢʦʚʫ ʜʝʨʦʛʘʮʽʶ ʧʝʚʥʠʭ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʢʦʥʩʪʠʪʫʮʽʡʥʠʭ ʛʘʨʘʥʪʽʡ. 

ʇʝʨʰʦʯʝʨʛʦʚʦ ʮʝʡ ʩʪʘʥ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʠʤ, ʱʦ ʧʨʘʚʦ ʥʘ ʙʝʟʧʝʢʫ ʧʝʚʥʠʤ 

ʯʠʥʦʤ ʫʨʽʚʥʦʚʘʞʫʻʪʴʩʷ ʟ ʥʝʦʙʭʽʜʥʠʤʠ ʧʨʝʚʝʥʪʠʚʥʠʤʠ ʟʘʭʦʜʘʤʠ, ʷʢ, ʥʘʧʨʠʢʣʘʜ, 

ʦʙʤʝʞʝʥʥʷ ʦʢʨʝʤʠʭ ʧʨʘʚ, ʧʦʩʠʣʝʥʥʷ ʨʦʣʽ ʚʽʡʩʴʢʦʚʠʭ ʽ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ 

ʦʨʛʘʥʽʚ, ʟʤʽʥʘ ʙʘʣʘʥʩʫ ʤʽʞ ʩʚʦʙʦʜʦʶ ʽ ʙʝʟʧʝʢʦʶ ʪʦʱʦ. ʇʨʠ ʮʴʦʤʫ 

ʚʠʟʥʘʯʘʣʴʥʠʤ ʻ ʪʝ, ʱʦ ʧʨʘʚʦ ʥʘ ʞʠʪʪʷ ʪʘ ʙʘʟʦʚʫ ʙʝʟʧʝʢʫ ʥʝ ʧʽʜʣʷʛʘʻ ʦʙʤʝʞʝʥʥʶ 

ʟʘ ʞʦʜʥʠʭ ʫʤʦʚ. 

ʈʦʩʽʡʩʴʢʝ ʟʙʨʦʡʥʝ ʚʪʦʨʛʥʝʥʥʷ ʩʪʘʣʦ ʢʘʪʘʣʽʟʘʪʦʨʦʤ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʽ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʢʘʨʜʠʥʘʣʴʥʦ ʟʤʽʥʠʪʠ 

ʧʽʜʭʦʜʠ ʜʦ ʨʦʟʫʤʽʥʥʷ ʧʨʘʚʘ ʥʘ ʙʝʟʧʝʢʫ. ʎʴʦʤʫ ʩʧʨʠʷʣʠ ʩʫʯʘʩʥʽ ʚʠʢʣʠʢʠ, ʘ ʩʘʤʝ: 

ʦʙʩʪʨʽʣʠ ʮʠʚʽʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ; ʥʝʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʟʘʭʠʩʪʫ ʥʘʩʝʣʝʥʥʷ ʫ 

ʧʨʠʬʨʦʥʪʦʚʠʭ ʨʝʛʽʦʥʘʭ; ʧʨʦʙʣʝʤʠ ʝʚʘʢʫʘʮʽʾ; ʦʙʤʝʞʝʥʠʡ ʜʦʩʪʫʧ ʜʦ ʧʨʘʚʦʩʫʜʜʷ; 
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ʩʢʣʘʜʥʦʱʽ ʟ ʢʦʤʧʝʥʩʘʮʽʻʶ ʰʢʦʜʠ ʪʦʱʦ.  

ɿ ʦʛʣʷʜʫ ʥʘ ʚʠʱʝʚʢʘʟʘʥʝ ʜʦʮʽʣʴʥʦ ʚʠʩʣʦʚʠʪʠ ʘʚʪʦʨʩʴʢʝ ʙʘʯʝʥʥʷ ʥʘʧʨʷʤʽʚ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʘʚʘ ʥʘ ʙʝʟʧʝʢʫ. 

ʅʘ ʥʘʰ ʧʦʛʣʷʜ, ʫ ʩʠʪʫʘʮʽʾ ʧʨʦʪʠʜʽʾ ʨʦʩʽʡʩʴʢʽʡ ʚʽʡʩʴʢʦʚʽʡ ʘʛʨʝʩʽʾ ʟ ʤʝʪʦʶ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʨʝʘʣʽʟʘʮʽʶ ʧʨʘʚʘ ʥʘ ʙʝʟʧʝʢʠ 

ʜʦʮʽʣʴʥʦ: ʧʦʩʠʣʠʪʠ ʤʝʭʘʥʽʟʤʠ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ; ʫʜʦʩʢʦʥʘʣʠʪʠ ʟʘʢʦʥʦʜʘʚʩʪʚʦ 

ʱʦʜʦ ʚʥʫʪʨʽʰʥʴʦ ʧʝʨʝʤʽʱʝʥʠʭ ʦʩʽʙ; ʨʦʟʰʠʨʠʪʠ ʤʽʞʥʘʨʦʜʥʝ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ; 

ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʝ ʨʦʟʩʣʽʜʫʚʘʥʥʷ ʧʦʨʫʰʝʥʴ; ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʮʠʬʨʦʚʽ 

ʽʥʩʪʨʫʤʝʥʪʠ ʙʝʟʧʝʢʠ.  

ɺʠʩʥʦʚʢʠ: 

ʆʪʞʝ, ʧʨʘʚʦ ʥʘ ʙʝʟʧʝʢʫ ʻ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʶ ʛʘʨʘʥʪʽʻʶ ʽʩʥʫʚʘʥʥʷ ʪʘ 

ʨʝʘʣʽʟʘʮʽʾ ʽʥʰʠʭ ʧʨʘʚ ʣʶʜʠʥʠ. ɺ ʫʤʦʚʘʭ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʡʦʛʦ ʟʥʘʯʝʥʥʷ 

ʟʨʦʩʪʘʻ, ʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʻ ʢʣʶʯʦʚʠʤ ʧʦʢʘʟʥʠʢʦʤ ʧʨʘʚʦʚʦʾ 

ʜʝʨʞʘʚʠ. ɼʝʨʞʘʚʘ ʧʦʚʠʥʥʘ ʥʝ ʣʠʰʝ ʜʝʢʣʘʨʫʚʘʪʠ ʮʝ ʧʨʘʚʦ, ʘʣʝ ʡ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʡʦʛʦ ʨʝʘʣʴʥʫ ʜʽʶ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʧʨʘʚʦʚʠʭ, ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʪʘ ʽʥʩʪʠʪʫʮʽʡʥʠʭ 

ʤʝʭʘʥʽʟʤʽʚ. 

ʉʇʀʉʆʂ ʃɯʊɽʈɸʊʋʈʀ: 

1. ʂʦʥʩʪʠʪʫʮʽʷ ʋʢʨʘʾʥʠ : ɿʘʢʦʥ ʋʢʨʘʾʥʠ. ɺʽʜʦʤʦʩʪʽ ɺʝʨʭʦʚʥʦʾ ʈʘʜʠ 

ʋʢʨʘʾʥʠ (ɺɺʈ), 1996, ˉ 30, ʩʪ. 141. 

2. ʂʦʥʚʝʥʮʽʷ ʧʨʦ ʟʘʭʠʩʪ ʧʨʘʚ ʣʶʜʠʥʠ ʽ ʦʩʥʦʚʦʧʦʣʦʞʥʠʭ ʩʚʦʙʦʜ. URL : 

https://zakon.rada.gov.ua/laws/show/995_004#Text (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 30.05.2026). 

3. ɾʝʥʝʚʩʴʢʘ ʢʦʥʚʝʥʮʽʷ ʧʨʦ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʡʩʴʢʦʚʦʧʦʣʦʥʝʥʠʤʠ. URL : 

https://zakon.rada.gov.ua/laws/show/995_153#Text (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 30.05.2026). 

4. ɺʦʚʢ ɺ. ʄ. ʇʨʘʚʦ ʥʘ ʙʝʟʧʝʢʫ ʷʢ ʬʫʥʜʘʤʝʥʪʘʣʴʥʝ ʧʨʘʚʦ ʣʶʜʠʥʠ. 

ɽʣʝʢʪʨʦʥʥʝ ʥʘʫʢʦʚʝ ʚʠʜʘʥʥʷ çɸʥʘʣʽʪʠʯʥʦ-ʧʦʨʽʚʥʷʣʴʥʝ ʧʨʘʚʦʟʥʘʚʩʪʚʦè. DOI 

https://doi.org/10.24144/2788-6018.2024.01.3 (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 01.05.2026). 

5. ɻʦʨʣʠʥʩʴʢʠʡ ɺ. ɺ. ʌʽʣʦʩʦʬʽʷ ʙʝʟʧʝʢʠ ʽ ʩʪʘʣʦʛʦ ʣʶʜʩʴʢʦʛʦ ʨʦʟʚʠʪʢʫ: 

ʮʽʥʥʽʩʥʠʡ ʚʠʤʽʨ : ʤʦʥʦʛʨʘʬʽʷ. ʂʠʾʚ : ɺʠʜ. ʇɸʈɸʇɸʅ, 2011. 390 ʩ. 

6. ɻʦʨʦʙʝʮʴ ʅ. ɺ. ʇʨʘʚʦ ʥʘ ʙʝʟʧʝʢʫ. ɿʙʽʨʥʠʢ ʤʘʪʝʨʽʘʣʽʚ ɯɯɯ 

ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʥʘʛʦʜʠ ʚʽʜʟʥʘʯʝʥʥʷ 

https://zakon.rada.gov.ua/laws/show/995_004#Text
https://zakon.rada.gov.ua/laws/show/995_153#Text
https://doi.org/10.24144/2788-6018.2024.01.3


753 

ʤʽʞʥʘʨʦʜʥʦʛʦ ʜʥʷ ʧʨʘʚ ʣʶʜʠʥʠ (ʤ. ʂʠʾʚ, 7 ʛʨʫʜʥʷ 2023 ʨʦʢʫ). URL : 

https://dspace.univd.edu.ua/server/api/core/bitstreams/26fabe66-c1bb-43a9-9632-

0fe7ef571cef/content ʉ. 105-106 (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 01.05.2026). 

7. ʄʽʞʥʘʨʦʜʥʠʡ ʧʘʢʪ ʧʨʦ ʛʨʦʤʘʜʷʥʩʴʢʽ ʽ ʧʦʣʽʪʠʯʥʽ ʧʨʘʚʘ. URL : 

https://zakon.rada.gov.ua/laws/show/995_043#Text (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 01.05.2026). 

https://dspace.univd.edu.ua/server/api/core/bitstreams/26fabe66-c1bb-43a9-9632-0fe7ef571cef/content%20С.%20105-106
https://dspace.univd.edu.ua/server/api/core/bitstreams/26fabe66-c1bb-43a9-9632-0fe7ef571cef/content%20С.%20105-106
https://zakon.rada.gov.ua/laws/show/995_043#Text

