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ʋʇʆɺʅʆɺɸɾɽʅʀʄʀ ʂʆʄʇɽʊɽʅʊʅʀʄʀ ʆʈɻɸʅɸʄʀ 

ɯʅʆɿɽʄʅʀʍ ɼɽʈɾɸɺ ʇʈʀ ʈʆɿʉʃɯɼʋɺɸʅɯ ʐɸʍʈɸʁʉʊɺɸ ʉ 

ɿɸʉʊʆʉʋɺɸʅʅʗʄ ʉʆʎɯɸʃʔʅʀʍ ʄɽʈɽɾ (ʅɸ ʇʈʀʂʃɸɼɯ 

ɺɿɸɭʄʆɼɯɰ ɿ ʂʆʄʇɽʊɽʅʊʅʀʄʀ ʆʈɻɸʅɸʄʀ 

ʌɽɼɽʈɸʊʀɺʅʆɰ ʈɽʉʇʋɹʃɯʂʀ ʅɯʄɽʏʏʀʅɸ) 

841 
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138. ɹʽʣʽʯʝʥʢʦ ɺ. ɺ. 

ɹɽɿʇɽʂɸ ʇʈɸʎɯɺʅʀʂɯɺ ʅɸʎɯʆʅɸʃʔʅʆɰ ʇʆʃɯʎɯɰ ʇɯɼ ʏɸʉ 

ɺʀʂʆʅɸʅʅʗ ʉʃʋɾɹʆɺʀʍ ʆɹʆɺôʗɿʂɯɺ 

850 

139. ɻʽʜʝʥʢʦ ɭ. ʉ. 

ʄʆɼɽʃʔ ɿɸʉʊʆʉʋɺɸʅʅʗ ʉʀʃʀ. ʂʆʅʊɸʂʊ ʊɸ ʇʈʀʂʈʀʊʊʗ 

854 

140. ɾʫʢ ɯ. ɺ. 

ɸʂʊʋɸʃʔʅɯ ʇʀʊɸʅʅʗ ʂʈʀʄɯʅɸʃʔʅʆɰ ɺɯɼʇʆɺɯɼɸʃʔʅʆʉʊɯ 

ʇʈɸʎɯɺʅʀʂɯɺ ɹɸʅʂɯɺʉʔʂʀʍ ʋʉʊɸʅʆɺ: ɼʆʉɺɯɼ ʋʂʈɸɰʅʀ 

ʊɸ ʉʐɸ 

859 

141. ɾʫʢ ʅ. ɸ. 

ʌɽʅʆʄɽʅ ɻʆʉʋɼɸʈʉʊɺɸ ʀ ɽɻʆ ʂʆʅʎɽʇʊɸ ʉ ʊʆʏʂʀ 

ɿʈɽʅʀʗ ɻɽʆʇʆʃʀʊʀʏɽʉʂʆɻʆ ʇʆɼʍʆɼɸ: ʂ ʇʆʉʊɸʅʆɺʂɽ 

ɺʆʇʈʆʉɸ 

865 

142. ʄʝʣʝʭ ʃ. ɺ., ɸʥʜʨʫʭʽʚ ɭ. ʄ. 

ɿɸɻɸʃʔʅɸ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʊɸ ɿʅɸʏɽʅʅʗ ʆɿʅɸʂ 

ɼʆɻʆɺʆʈɯɺ ʋ ɻʆʉʇʆɼɸʈʉʔʂʀʍ ʇʈɸɺʆɺɯɼʅʆʉʀʅɸʍ 

873 
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Introduction. Conservation of ornamentality, ecological efficiency and 

stability of urbanized landscapes under current conditions is not possible without 

accurate up-to-date and reliable information on the state of park and garden objects. 

The obtaining and storing these data is impossible without modern technologies, 

accurate cartographic materials and computer methods. That is why scientists are 

working on new approaches to apply modern technologies in order to study of the 

greenery [1, 2, 3, 4], with including of the GPS-technologies, remote sensing 

materials, including unmanned aerial vehicle (UAV), and use of geographic 

information systems (GIS) for data processing and result interpretation.  

Remote sensing materials, especially ethose obtained with the help of UAV, 

can be an important and reliable source of information on tree species in urban 

forests. They provide the possibility to obtain current information on trees and bushes 

situation, process these data with the help of GIS within the shortest possible time 

and perform cartographic material and other parameters updating. However, there are 

several drawbacks of such an approach, which include high cost of remote sensing 

materials for small areas, the dependence of satellite surveying on cloud and other. 

To overcome the above mentioned disadvantage we propose the using of unmanned 
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aerial vehicles (UAV) in order to perform remote sensing survey of the Earth surface. 

The existing experience of drone application in various fields shows that this 

approach provides the possibility to obtain the images of certain areas in exact 

locations at a given time irrespective of cloud cover, which are of higher spatial 

resolution as compared to orbital survey [4]. UAV have already been tested in order 

to determine vegetation index, count the number of species, define the limits of 

taxation plots, determine the height of forest plants etc. [5, 6]. The special Internet 

electronic maps services provides posibility of inventory results interpretation for 

scientists to computerize the process of tree mapping [8, 9]. That is the reason 

investigation of the potential of modern research methods for improving and 

enhancing the quality of the process of inventory of urban trees and shrubs. 

Research objective: applied research of urban forest trees and shrubs with the 

use of GIS, Remote sensing (UAV) and GPS technologies. 

Materials and Methods. The investigation was conducted from 2018 to 2022, 

the evidence was obtained from the urban trees and shrubs, grow up in the central 

part of Berezhany (Ternopil region, Ukraine) by means of a field study and a remote 

sensing by a UAV Phantom 4.  

In the process of field studying, geodetic work, inventory of trees using GPS 

device and remote area sensing survey with the help of a drone was conducted. In 

order to perform a fly-over with remote area photographing, UAV Phantom 4 ï a 

quadrotor of serial manufacturing with a built-in GPS module, a stabilizing control 

system and surveying equipment, which includes photographing devices of high 

optical properties and resolution, was applied. Before the beginning of photo 

surveying, UAV route planning was conducted, including the determination of a 

flight height, an execution time and the necessary specification. Longitudinal and 

lateral photo overlaps were providing 60% of longitudinal and 35% of lateral photo 

overlaps. 

The information about the location of every tree was obtained with the help of 

Garmin GPS Map 64S with further updating in geographic information system QGis 

3 based on the orthophotomap, which was obtained by means of a quadrotor Phantom 

http://flytechnology.ua/shop/phantom/adv/
http://flytechnology.ua/shop/phantom/adv/
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4. After this, a geo information database of trees and bushes, which included the 

location of trees combined with the information about the species composition, 

phytosanitary and basic taxation characteristics of plants, was created. Such database 

of trees and bushed was created and saved in GIS QGis 3. As a result, such database 

provides the opportunity to introduce new approaches to complex evaluation of trees 

and bushes parameters in a computer program, simulate time changes and 

transformations as a result of cuttings as well as to introduce landscaping design 

methods and their mapping. 

Having performed all the necessary settings, quadrotor calibration and route 

planning, there was a fly-over performed in order to investigate the object at height 

100 m with orthogonal photographing of the park area. Here, every image was 

automatically connected to global coordinates and contained longitudinal and lateral 

overlaps for their further photogrammetric plotting and correction.  

Results and discussion. It has been determined that in order to investigate the 

location of trees and bushes, measure the size and the area of tree crowns and 

determine their density, is better to use the images, which are obtained from UAV. 

The use of a drone improves investigation aimed at trees and bushes estimating and 

their monitoring. However, it is worth mentioning that UAV flights are dependent on 

fog, wind, rain and snow, which should be taken into consideration before research. 

Also, the use of this method provides better economic effect because the satellite 

surveying is high cost as well, especially that of high resolution capacity. Created 

map is cheaper to obtain, provides a sufficiently better quality of cartographic data 

and requires less labor resources. During the data processing, an orthophotomap was 

created in Agisoft PhotoScan Professional Edition program based on the obtained 

data with their orthotransformation in USC-2000 coordinates system. As a result, 

cartographic material on the central part of Berezhany was obtained, which is 

connected to the coordinates and can be used for further application in GIS.  

The geoinformation data model should include descriptive information, ie 

tabular attributes to characterize spatial objects called attribute information. In the 

proposed model of geoinformation data as attributive information are field research 
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data (entered from inventory information, electronic devices and other sources), 

information from other databases (addresses, balance holders, text descriptions, etc.) 

and other characteristics that can be exported to digitally or entered directly into the 

GIS (Fig. 1). 

 

Fig. 1. Attribute table of inventory data in GIS QGis 

The data structure of such models, thanks to the use of GIS information 

processing tools, allows to perform various calculations, filtering (Fig. 2), geometric 

transformations and other operations on the required parameters within each thematic 

layer. 

 

Fig. 2. The results of the needs for care sorting for the urban trees 

inventory data in GIS QGis 
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Conclusion. The conducted research shows that the use of UAV for urban 

trees inventory is promising due to its advantages as compared to traditional methods 

of surveying, new technologies provides the possibility to simplify and lower the 

price of field studies, improve the accuracy and quality of the obtained materials. The 

proposed approach to the formation of geoinformation model of urban trees data, on 

the example of research objects used in this paper, allowed to work out theoretical 

and practical aspects of this process, as well as to test the possibility of combining 

different types of data into a single interconnected system. The needs of internet 

mapping systems use for a sensible combination of metgods used in this article 

shoved the possibility off such approach. This approach will allow to focus this 

system in the direction that corresponds to the main objectives of urban trees 

inventory, and free the contractors from the need to use different computer programs 

and information systems to process data on the results of inventories. 
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The article deals with the results of research on the influence of sugar beet, 

soybean, maize and spring barley on the spring reserves of available moisture under 

spring barley when growing it in the short-term crop rotations. It was found that the 

amount of moisture was different after different proceeding crops, in the individual 

soil layers and under the years of research. 

Three-year average, in the soil layer of 0ï100 cm, the lowest amount of 

available moisture was after sugar beet ï 135.1 mm. After other proceeding crops the 

reserves were 16.9ï22.6 mm more. Soybeans, maize and spring barley turned out to 

be almost equivalent. In the soil layer of 100ï160 cm there was the same tendency 

but with some insignificant deviations. 

In the soil layer 0ï160 cm, on average over three years, the lowest amount of 

moisture was observed after sugar beet and the highest after spring barley. Soybeans 

and maize occupied an intermediate position 

Key words: available moisture, proceeding crops, spring barley, sugar beet, 

soybean, maize, short-term crop rotations. 

 

During the years of land reform in the countryside, many leased, farming and 

other enterprises with relatively small areas of land have appeared, where the use of 

once recommended multi-field crop rotations becomes impractical. Hence, as a rule, 

crop rotations have become short-term, and it has become more difficult or almost 

impossible for all crops to find the recommended proceeding crops [1]. And the 
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important element of the spring barley growing technology, according to many 

researchers, is the choice of the proceeding crop [2-5]. The sufficient available 

moisture in the soil after the proceeding cropôs growing can be one of the 

determining factors influencing the growing conditions of the next crop, and in 

conditions of unstable and insufficient moisture, it is the most important [6]. 

The research was conducted on the basis of a stationary experiment of the 

Department of General Agriculture, which was established in all the fields in autumn 

1991 and spring 1992. In 2010, it was reformed by changing the sequence of 

individual crop rotations and the inclusion of soybean legumes. 

The experiment includes 17 variants of 5-field crop rotations, but for our 

research only four variants were taken into account (ˉ 6 spring barleyïmaizeï

soybeansïspring barleyïsugar beets; ˉ 7maizeïspring barleyïsoybeansïspring 

barleyïsugar beets; ˉ 11 maizeïsoybeansïmaizeïspring barleyïsugar beets; ˉ 14 

maizeïsoybeansïspring barleyïspring barleyïsugar beets;), in which the spring 

barley was grown after the following proceeding crops: 1. Sugar beets (check); 2. 

Soybeans; 3. Maize; 4. Spring barley.  

The experiment is repeated three times, the placement of variants is consistent. 

The cultivation area of the plots is 168 m
2
, the accounting area is 80 m

2
. Growing 

techniques are common for the region. 

Determination of soil moisture was carried out to a depth of 160 cm at the 

beginning and end of the growing season of spring barley by thermostatic-weight 

method, followed by recalculation of available moisture reserves. 

As the results of our research showed, the water reserves in the 160-centimeter 

layer of soil were not the same in terms of proceeding crops, as well as in terms of 

years of research and individual layers of soil. For example, at the beginning of the 

spring barley vegetation in 2011 in the soil layer 0-100 cm, the available moisture 

reserves were almost the same after sugar beets and maize ï 140.7 and 143.1 mm 

respectively, as well as after soybeans and in resowing ï 147,7 and 149.2 mm. A 

similar trend was also observed in the lower soil layers of 100ï160 cm. Although 

there were large reserves in the barley resowing (89.5 mm), but after other 
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proceeding crops the difference was not more than 6.9 mm. Therefore, in general, the 

same dependence is repeated in the 0ï160 cm layer. 

A more contrasting difference in the available moisture reserves after different 

proceeding crops was in 2012. For example, at the beginning of the growing season 

in the layer of 0ï100 cm the least water was after sugar beets ï 132.7 mm. After 

soybeans it was already 21 mm larger. And most of all, maize and spring barley 

contributed to the accumulation of moisture, after which the spring reserves of soil 

moisture increased to 168.3 and 161.8 mm, respectively. In the deeper layers of 100ï

160 cm, the moisture reserves after soybean and maize were almost the same and 

occupied an intermediate position between the lowest value (53.0 mm) after sugar 

beets and the highest value (95.1 mm) in barley re-sowing. 

According to the total indices of available moisture reserves in the layer of 0ï

160 cm, all proceeding crops can be placed in ascending order from smaller to larger 

as follows: sugar beets (185.6 mm), soybeans (238.6 mm), maize (253.9 mm) and 

barley (256.9 mm). As we can see, compared to the check on the experimental 

variants, the moisture increase was 28.6ï38.4%. 

In contrast to the previous one, in 2013 the reserves of available moisture after 

the crops, different in biology and technology, were formed somewhat differently. 

For example, in the soil layer 0ï100 cm, the least water was observed again after the 

sugar crops ï 132.0 mm. Soybeans and maize provided 22.6ï24.6 mm more moisture 

than beets. And the leader in the ability to promote moisture accumulation in the soil 

was the re-sowing of spring barley. Here, the reserves of available moisture reached 

162.1 mm, which was 30.1 mm or 22.8% more than before the check. 

Some differences this year were also observed in the deeper soil layer of 100ï

160 cm. In particular, these are almost equivalent values of soil moisture, due to 

which the difference in moisture reserves between all proceeding crops was not more 

than 7.3 mm. But, despite this, the last place among the proceeding crops was again 

occupied by sugar beets (93.4 mm), and the first one ï by the spring barley (100.7 

mm). Soybeans and maize again occupied an intermediate place and were equivalent 

to each other. 
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Three-year average, the lowest reserves of available moisture after sugar beets 

- 135.1 mm - are clearly distinguished in the 0ï100 cm layer. After the other 

proceeding crops, they were 16.9ï22.6 mm larger. However, soybean, maize and 

spring barley were almost equivalent to the difference of no more than 5.7 mm in 

terms of the effect on spring soil moisture reserves in the upper meter layer. With 

some deviations, a similar trend was also observed in the layer of 100ï160 cm, where 

on average in 2011ï2013 the smallest spring reserves of available moisture had the 

barley crops after sugar beets, they were slightly larger after maize and soybeans, and 

the largest ï in resowing. 

As for the total moisture reserves in the layer 0ï160 cm, as can be seen from 

Table 3, they differed significantly from the proceeding crops by years with the only 

feature that they were relatively higher annually in resowing, and the lowest ï after 

sugar beets. As for other proceeding crops, which occupied an intermediate place 

under the soil moisture reserves in the 160-centimeter layer, a slightly better position 

in 2011 was occupied by soybeans, and in 2012 ï by maize. And in 2013 and on 

average for three years, these proceeding crops in terms of spring barley plants 

supply with soil moisture were equivalent with a difference of 1.3 and 3.2 mm, 

respectively. 

The best conditions for water availability of spring barley plants at the 

beginning of its vegetation are in the resowing, slightly worse after maize and barley, 

and the lowest moisture reserves in the layer of 0ï160 cm had the sugar beet crops. 
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ʚʦʣʦʛʦʩʧʦʞʠʚʘʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʟʝʤʣʝʨʦʙʩʪʚʘ ʩʪʝʧʦʚʦʾ 

ʟʦʥʠ. ɹʶʣ. ɯʥ-ʪʫ ʩʽʣ. ʛʦʩʧ-ʚʘ ʩʪʝʧʦʚʦʾ ʟʦʥʠ ʅɸɸʅ ʋʢʨʘʾʥʠ. 2013. ˉ 5. ʉ.130ï

134. 
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ʇʈʆɭʂʊʅɸ ʇʈʆʇʆɿʀʎɯʗ ɿ ʆɿɽʃɽʅɽʅʅʗ ɿɸʊɯʅɽʅʀʍ ɿʆʅ 

ɯʅʊɽʈôɭʈʋ ʅɸɺʏɸʃʔʅʆ-ʅɸʋʂʆɺʆɻʆ ʎɽʅʊʈʋ çɯʅʉʊʀʊʋʊ 

ɹɯʆʃʆɻɯɰ ʊɸ ʄɽɼʀʎʀʅʀè ʂʅʋ ɯʄɽʅɯ ʊɸʈɸʉɸ ʐɽɺʏɽʅʂɸ 

(ʄ. ʂʀɰɺ, ʋʂʈɸɰʅɸ) 

 

ɹʦʷʨʯʫʢ ɸʥʘʩʪʘʩʽʷ ʖʨʽʾʚʥʘ, 

ʩʪʫʜʝʥʪ, 

ɹʘʜʘʥʽʥʘ ɺʣʘʜʠʩʣʘʚʘ ɸʥʘʪʦʣʽʾʚʥʘ, 

ʢ.ʙ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʙʽʦʣʦʛʽʾ ʨʦʩʣʠʥ 

ʅʅʎ çɯʥʩʪʠʪʫʪ ʙʽʦʣʦʛʽʾ ʪʘ ʤʝʜʠʮʠʥʠè 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʅʘ ʦʩʥʦʚʽ ʤʝʪʦʜʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʘʥʘʣʽʟʫ, ʚʠʤʽʨʶʚʘʥʥʷ, 

ʧʦʨʽʚʥʷʥʥʷ ʪʘ 3D-ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦ ʧʨʦʻʢʪʥʫ ʧʨʦʧʦʟʠʮʽʶ ʟ ʦʟʝʣʝʥʝʥʥʷ 

ʟʘʪʽʥʝʥʠʭ ʟʦʥ ʽʥʪʝʨôʻʨʫ ʅʅʎ çɯʥʩʪʠʪʫʪ ʙʽʦʣʦʛʽʾ ʪʘ ʤʝʜʠʮʠʥʠè ʂʅʋ ʽʤʝʥʽ ʊʘʨʘʩʘ 

ʐʝʚʯʝʥʢʘ. ʇʨʦʻʢʪʥʘ ʧʨʦʧʦʟʠʮʽʷ ʨʦʟʨʦʙʣʝʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤʠ 

Realtime Landscaping Architect Photo 2016. ɿʘʛʘʣʦʤ ʨʦʟʨʦʙʣʝʥʦ ʪʨʠ ʚʘʨʽʘʥʪʠ 

ʧʨʦʻʢʪʥʠʭ ʧʨʦʧʦʟʠʮʽʡ ʦʟʝʣʝʥʝʥʥʷ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʘʩʦʨʪʠʤʝʥʪʥʦʶ ʚʽʜʦʤʽʩʪʶ ʪʘ ʢʦʰʪʦʨʠʩʦʤ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʦʟʝʣʝʥʝʥʥʷ, ʧʨʦʻʢʪ, ʽʥʪʝʨô̒ ʨ, ʟʘʪʽʥʝʥʽ ʟʦʥʠ.  

 

ɺʩʪʫʧ. ɼʠʟʘʡʥ, ʚʽʟʫʘʣʴʥʠʡ ʢʦʤʬʦʨʪ ʪʘ ʷʢʽʩʪʴ ʽʥʪʝʨôʻʨʽʚ ʥʘʚʯʘʣʴʥʠʭ 

ʟʘʢʣʘʜʽʚ ʟʜʽʡʩʥʶʶʪʴ ʧʨʷʤʠʡ ʚʧʣʠʚ ʥʘ ʝʤʦʮʽʡʥʠʡ ʩʪʘʥ ʩʪʫʜʝʥʪʽʚ ʪʘ ʚʠʢʣʘʜʘʯʽʚ. 

ɸ ʟʘ ʫʤʦʚ ʧʘʥʜʝʤʽʾ COVID-19 ʦʟʝʣʝʥʝʥʥʷ ʽʥʪʝʨôʻʨʽʚ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ 

ʥʘʙʫʚʘʻ ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ.  

ɺʥʫʪʨʽʰʥʽʡ ʧʨʦʩʪʽʨ ʅʅʎ çɯʥʩʪʠʪʫʪ ʙʽʦʣʦʛʽʾ ʪʘ ʤʝʜʠʮʠʥʠè ʻ ʥʝʦʜʥʦʨʽʜʥʠʤ 

ʟʘ ʤʽʢʨʦʢʣʽʤʘʪʠʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: ʚʝʨʭʥʽ ʧʦʚʝʨʭʠ ʜʦʙʨʝ ʦʩʚʽʪʣʝʥʽ ʽ 

ʧʨʠʜʘʪʥʽ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʙʫʜʴ-ʷʢʠʭ ʨʦʩʣʠʥ, ʘ ʯʝʪʚʝʨʪʠʡ ʧʦʚʝʨʭ, ʜʝ 

ʧʝʨʝʜʙʘʯʝʥʦ ʤʽʩʮʝ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʨʦʩʣʠʥ, ʧʦʪʝʨʧʘʻ ʚʽʜ ʥʝʩʪʘʯʽ ʩʚʽʪʣʘ. ʆʜʠʥ ʽʟ 

ʰʣʷʭʽʚ ʚʠʨʽʰʝʥʥʷ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ ʤʠ ʚʙʘʯʘʻʤʦ ʫ ʩʪʚʦʨʝʥʥʽ ʟʤʽʥʥʠʭ ʢʦʤʧʦʟʠʮʽʡ 
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ʟ ʞʠʚʠʭ ʨʦʩʣʠʥ, ʱʦ ʚʠʨʦʱʫʶʪʴʩʷ ʚ ʦʢʨʝʤʠʭ ʛʦʨʱʠʢʘʭ, ʷʢʽ ʧʝʨʽʦʜʠʯʥʦ, ʟʘ 

ʧʦʪʨʝʙʠ, ʙʫʜʫʪʴ ʚʽʜʥʦʚʣʶʚʘʪʠʩʴ. 

ʄʝʪʘ ʨʦʙʦʪʠ ʧʦʣʷʛʘʣʘ ʫ ʨʦʟʨʦʙʮʽ ʧʨʦʻʢʪʥʦʾ ʧʨʦʧʦʟʠʮʽʾ ʦʟʝʣʝʥʝʥʥʷ 

ʤʘʣʦʦʩʚʽʪʣʝʥʠʭ ʟʦʥ ʅʅʎ ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ ʢʦʤʧʦʟʠʮʽʡ ʟ ʞʠʚʠʭ ʨʦʩʣʠʥ, ʱʦ 

ʚʠʨʦʱʫʶʪʴʩʷ ʚ ʦʢʨʝʤʠʭ ʛʦʨʱʠʢʘʭ. ɿʘʚʜʘʥʥʷ ʨʦʙʦʪʠ: ʟʽʙʨʘʪʠ ʚʠʭʽʜʥʽ ʜʘʥʽ ʪʘ 

ʟôʷʩʫʚʘʪʠ ʤʽʢʨʦʢʣʽʤʘʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙôʻʢʪʫ ʦʟʝʣʝʥʝʥʥʷ (ʦʩʚʽʪʣʝʥʽʩʪʴ, 

ʪʝʤʧʝʨʘʪʫʨʘ); ʧʽʜʽʙʨʘʪʠ ʘʩʦʨʪʠʤʝʥʪ ʨʦʩʣʠʥ; ʦʧʘʥʫʚʘʪʠ ʧʨʦʛʨʘʤʫ Realtime 

Landscaping Architect Photo 2016; ʨʦʟʨʦʙʠʪʠ ʧʨʦʻʢʪʥʫ ʧʨʦʧʦʟʠʮʽʶ ʦʟʝʣʝʥʝʥʥʷ; 

ʩʢʣʘʩʪʠ ʢʦʰʪʦʨʠʩ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʆʙôʻʢʪʦʤ ʦʟʝʣʝʥʝʥʥʷ ʙʫʣʠ ʟʘʪʽʥʝʥʽ ʟʦʥʠ ʅʅʎ 

çɯʥʩʪʠʪʫʪ ʙʽʦʣʦʛʽʾ ʪʘ ʤʝʜʠʮʠʥʠè, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ 4 ʧʦʚʝʨʩʽ ʙʫʜʽʚʣʽ (ʨʠʩ. 1), 

ʜʝ ʧʝʨʝʜʙʘʯʝʥʦ ʩʪʘʮʽʦʥʘʨʥʽ ʢʦʥʪʝʡʥʝʨʠ ʜʣʷ ʨʦʩʣʠʥ. ʅʘʷʚʥʽ ʰʽʩʪʴ ʢʦʥʪʝʡʥʝʨʽʚ, 

ʱʦ ʨʦʟʤʽʱʫʻʪʴʩʷ ʧʦʧʘʨʥʦ, ʦʜʠʥ ʥʘʚʧʨʦʪʠ ʦʜʥʦʛʦ (ʨʠʩ. 2). ʅʘʨʘʟʽ ʚ ʥʠʭ 

ʨʦʟʤʽʱʫʶʪʴʩʷ ʜʝʢʦʨʘʪʠʚʥʽ (ʰʪʫʯʥʽ) ʨʦʩʣʠʥʠ.  

 

 

ʈʠʩ. 1. ɿʘʪʽʥʝʥʽ ʟʦʥʠ ʽʥʪʝʨôʻʨʫ ʅʅʎ çɯʥʩʪʠʪʫʪ ʙʽʦʣʦʛʽʾ ʪʘ ʤʝʜʠʮʠʥʠè 
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ʈʠʩ. 2. ʉʪʘʮʽʦʥʘʨʥʽ ʢʦʥʪʝʡʥʝʨʠ 

 

ʈʦʟʨʦʙʮʽ ʧʨʦʻʢʪʫ ʧʝʨʝʜʫʚʘʚ ʟʙʽʨ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ: ʚʽʜʦʤʦʩʪʽ ʧʨʦ 

ʤʽʢʨʦʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ (ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, ʨʽʚʥʷ ʦʩʚʽʪʣʝʥʥʷ), 

ʚʠʤʽʨʶʚʘʥʥʷ ʩʪʘʮʽʦʥʘʨʥʠʭ ʢʦʥʪʝʡʥʝʨʽʚ (ʟʘ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʢʽʣʴʢʦʩʪʽ ʛʦʨʱʠʢʽʚ 

ʥʘ ʦʜʠʥ ʢʦʥʪʝʡʥʝʨ), ʬʦʪʦʟʡʦʤʢʘ ʪʝʨʠʪʦʨʽʾ, ʚʠʟʥʘʯʝʥʥʷ ʚʠʜʦʚʠʭ ʪʦʯʦʢ. 

ʇʨʦʻʢʪʥʫ ʧʨʦʧʦʟʠʮʽʶ ʨʦʟʨʦʙʣʷʣʠ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʨʦʛʨʘʤʫ Realtime 

Landscaping Architect Photo 2016. 

ʈʝʟʫʣʴʪʘʪʠ. ɸʥʘʣʽʟ ʤʽʢʨʦʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʦʙôʻʢʪʫ ʦʟʝʣʝʥʝʥʥʷ ʩʚʽʜʯʠʪʴ, 

ʱʦ ʥʘʡʥʠʞʯʽ ʩʝʨʝʜʥʽ ʪʝʤʧʝʨʘʪʫʨʥʽ ʧʦʢʘʟʥʠʢʠ ʚ ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ ʢʦʣʠʚʘʶʪʴʩʷ ʚ 

ʤʝʞʘʭ 17,7-18,5 Áʉ, ʦʩʚʽʪʣʝʥʽʩʪʴ ʚ ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ ʩʢʣʘʜʘʻ 0,56-0,94 ʣʢ. 

ʆʙʤʽʨʠ ʢʦʥʪʝʡʥʝʨʘ ʽ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʡʦʛʦ ʨʦʟʤʽʨʽʚ ʚ ʧʨʦʛʨʘʤʽ AutoCAD 

ʜʦʟʚʦʣʠʣʦ ʚʠʨʘʭʫʚʘʪʠ ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʛʦʨʱʠʢʽʚ ʥʘ ʦʜʠʥ ʢʦʥʪʝʡʥʝʨ: 5 

ʛʦʨʱʠʢʽʚ ʦʙôʻʤʦʤ 7 ʣʽʪʨʽʚ (ʜʽʘʤʝʪʨʦʤ ʚʝʨʭʥʴʦʾ ʦʩʥʦʚʠ 30 ʩʤ). 

ʅʘ ʧʽʜʩʪʘʚʽ ʦʮʽʥʢʠ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʙʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʜʝʪʘʣʴʥʫ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʨʦʩʣʠʥʠ ʪʘ ʾʭ ʧʨʠʜʘʥʽʩʪʴ ʜʦ ʧʝʚʥʠʭ ʫʤʦʚ ʟ ʜʦʚʽʜʢʦʚʠʭ ʚʠʜʘʥʴ 

[1, ʩ. 155; 2, ʩ. 127] ʙʫʣʦ ʧʽʜʽʙʨʘʥʦ ʘʩʦʨʪʠʤʝʥʪ ʨʦʩʣʠʥ, ʷʢʠʡ ʥʘʣʽʯʫʻ 7 ʚʠʜʽʚ ʪʘ 

30 ʧʦʩʘʜʢʦʚʠʭ ʦʜʠʥʠʮʴ. ʇʝʨʝʚʘʛʫ ʥʘʜʘʥʦ ʪʽʥʝʚʠʪʨʠʚʘʣʠʤ ʣʠʩʪʷʥʦ-

ʜʝʢʦʨʘʪʠʚʥʠʤ ʨʦʩʣʠʥʘʤ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʜʝʢʦʨʘʪʠʚʥʽ ʚ ʙʫʜʴ-ʷʢʫ ʧʦʨʫ ʨʦʢʫ. 

ʆʢʨʽʤ ʪʦʛʦ, ʧʽʜ ʯʘʩ ʧʨʦʻʢʪʫʚʘʥʥʷ ʨʦʩʣʠʥʠ ʧʽʜʙʠʨʘʣʠʩʷ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʾʭ 

ʚʠʛʣʷʜ ʚʽʜʧʦʚʽʜʘʚ ʟʘʛʘʣʴʥʽʡ ʢʦʥʮʝʧʮʽʾ ʪʘ ʩʪʠʣʶ ʜʠʟʘʡʥʫ, ʘ ʩʘʤʽ ʨʦʩʣʠʥʠ 
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ʧʦʻʜʥʫʚʘʣʠʩʷ ʟʘ ʙʽʦʣʦʛʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩʫʤʽʩʥʦʩʪʽ ʪʘ ʟʦʚʥʽʰʥʽʤ 

ʚʠʛʣʷʜʦʤ [3, ʩ. 35]. 

ɿʘʛʘʣʦʤ ʨʦʟʨʦʙʣʝʥʦ ʪʨʠ ʚʘʨʽʘʥʪʠ ʧʨʦʻʢʪʥʠʭ ʧʨʦʧʦʟʠʮʽʡ ʦʟʝʣʝʥʝʥʥʷ (ʨʠʩ. 

3), ʢʦʞʝʥ ʟ ʷʢʠʭ ʚʢʣʶʯʘʻ ʧʦ 5 ʚʠʜʽʚ ʨʦʩʣʠʥ. 

 

ʚʘʨʽʘʥʪ 1 
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ʚʘʨʽʘʥʪ 2

 

ʚʘʨʽʘʥʪ 3 

ʈʠʩ. 3. ʇʨʦʻʢʪʥʽ ʧʨʦʧʦʟʠʮʽʾ ʪʘ ʘʩʦʨʪʠʤʝʥʪʥʽ ʚʽʜʦʤʦʩʪʽ 

 

ɺʠʩʥʦʚʢʠ. ʆʪʨʠʤʘʥʽ ʥʘʧʨʘʮʶʚʘʥʥʷ ʜʘʣʠ ʟʤʦʛʫ ʨʦʟʨʦʙʠʪʠ ʮʽʣʽʩʥʠʡ, 

ʟʘʚʝʨʰʝʥʠʡ ʧʨʦʻʢʪ, ʷʢʠʡ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʥʝʦʙʭʽʜʥʦʶ ʜʦʢʫʤʝʥʪʘʮʽʻʶ: 

ʦʧʦʨʥʠʤ ʧʣʘʥʦʤ, ʧʦʩʘʜʢʦʚʠʤ ʢʨʝʩʣʝʥʥʷʤ, 3D ʚʽʟʫʘʣʽʟʘʮʽʻʶ ʪʘ ʢʦʰʪʦʨʠʩʦʤ. 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 

1. ɽʥʮʠʢʣʦʧʝʜʽʷ ʨʦʩʣʠʥ ʩʘʜʦʚʠʭ ʪʘ ʢʽʤʥʘʪʥʠʭ: ɼʦʚʽʜʢʦʚʝ ʚʠʜʘʥʥʷ. ï 

ɼʦʥʝʮʴʢ: ʊʆɺ çɻʣʦʨʽʷ ʊʨʝʡʜè / ʫʢʣʘʜ. ɸʥʫʬʨʽʻʚʘ ʉ. ɺ. ï 2013. ï 224 ʩ. 

2. ʅʦʚʘ ʝʥʮʠʢʣʦʧʝʜʽʷ ʢʽʤʥʘʪʥʠʭ ʨʦʩʣʠʥ / ʄʘʨʽʷ ʎʚʻʪʢʦʚʘ ; ʽʣ. ɺ. 

ʂʫʜʽʥʘ. ï X.: ɺɼ çʐʂʆʃɸè, 2013. ï 216 ʩ. 

3. ɼʦʤʘʰʥʝʝ ʜʝʢʦʨʘʪʠʚʥʦʝ ʮʚʝʪʦʚʦʜʩʪʚʦ. ʉʦʚʨʝʤʝʥʥʘʷ ʵʥʮʠʢʣʦʧʝʜʠʷ: 

5000 ʮʝʥʥʳʭ ʩʦʚʝʪʦʚ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ. ï ɼʦʥʝʮʢ: ʆʆʆ ʇʂʌ çɹɸʆè, 2006 ï 

386 ʩ.  
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ʋɼʂ 639.2/.3 

ɽʌɽʂʊʀɺʅɯʉʊʔ ɺʀʂʆʈʀʉʊɸʅʅʗ ɺʆɼʅʆɻʆ ʌʆʅɼʋ 

ɻʆʈʆɼʀʑɽʅʉʔʂʆɰ ʆʊɻ ɼʃʗ ɺɽɼɽʅʅʗ ʈʀɹʅʆɻʆ ɻʆʉʇʆɼɸʈʉʊɺɸ 

 

ɻʘʨʘʩʠʤʷʢ ʃʽʜʽʷ ʄʠʢʦʣʘʾʚʥʘ, 

ʩʪʫʜʝʥʪʢʘ 

ɺʦʣʠʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʃʫʮʴʢ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʘʥʘʣʽʟ ʥʘʷʚʥʦʛʦ ʚʦʜʥʦʛʦ ʬʦʥʜʫ 

ɻʦʨʦʜʠʱʝʥʩʴʢʦʾ ʆʊɻ, ʚʠʟʥʘʯʝʥʥʷ ʪʘ ʦʧʠʩ ʦʩʥʦʚʥʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʨʦʟʚʠʪʢʫ ʨʠʙʥʦʾ ʛʘʣʫʟʽ. ɼʦʩʣʽʜʥʠʮʴʢʘ ʨʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ 

ʘʢʪʫʘʣʴʥʽʡ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʧʨʦʙʣʝʤʽ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ. ʇʨʦʩʪʝʞʝʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʥʦʛʦ ʬʦʥʜʫ 

ɻʦʨʦʜʠʱʝʥʩʴʢʦʾ ʆʊɻ ʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʪʘʥ ʚʦʜʦʡʤ. ʅʘ ʦʩʥʦʚʽ ʟʤʽʩʪʫ ʟʨʦʙʣʝʥʦ 

ʚʠʩʥʦʚʢʠ ʧʨʦ ʤʦʞʣʠʚʽ ʥʘʩʣʽʜʢʠ ʪʘ ʧʨʦʙʣʝʤʠ, ʷʢʽ ʚʠʥʠʢʣʠ ʚ ʢʦʥʪʝʢʩʪʽ ʚʝʜʝʥʥʷ 

ʨʠʙʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ. ɺʦʜʥʠʡ ʬʦʥʜ ɻʦʨʦʜʠʱʝʥʩʴʢʦʾ ʆʊɻ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʦʜʥʦʛʦ ʬʦʥʜʫ, ʨʠʙʥʝ ʛʦʩʧʦʜʘʨʩʪʚʦ, ʚʦʜʦʩʭʦʚʠʱʘ, ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ. 

 

ɻʦʨʦʜʠʱʝʥʩʴʢʘ ʩʽʣʴʩʴʢʘ ʪʝʨʠʪʦʨʽʘʣʴʥʘ ʛʨʦʤʘʜʘ ï ʪʝʨʠʪʦʨʽʘʣʴʥʘ ʛʨʦʤʘʜʘ, 

ʱʦ ʫʪʚʦʨʠʣʘʩʴ ʚ ʋʢʨʘʾʥʽ, ʥʘ ʪʝʨʠʪʦʨʽʷʭ ɻʦʨʦʭʽʚʩʴʢʦʛʦ ʽ ʃʫʮʴʢʦʛʦ ʨʘʡʦʥʽʚ 

ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ. ɸʜʤʽʥʽʩʪʨʘʪʠʚʥʠʡ ʮʝʥʪʨ ð ʩʝʣʦ ɻʦʨʦʜʠʱʝ. ʇʣʦʱʘ 

ʛʨʦʤʘʜʠ ð 105,07 ʢʤĮ [1]. 

ɺʦʜʥʽ ʨʝʩʫʨʩʠ ɻʦʨʦʜʠʱʝʥʩʴʢʦʾ ʆʊɻ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʜʚʦʭ ʨʽʯʦʢ (ɹʽʣʘ, 

ʇʦʣʦʥʢʘ) ʪʘ ʨ. ʃʠʥʽʚʢʘ, ʧʽʜʟʝʤʥʠʭ ʚʦʜ, ʜʞʝʨʝʣ ʪʘ 11 ʩʪʘʚʢʽʚ ʟ ʷʢʠʭ 7 ʥʘʜʘʥʦ ʚ 

ʦʨʝʥʜʫ ʜʣʷ ʨʠʙʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʦʪʨʝʙ ʚ ʩʝʣʘʭ ʋʛʨʠʥʽʚ ʪʘ ʅʝʩʚʽʯ [2]. 

ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʚʦʜʥʦʛʦ ʜʟʝʨʢʘʣʘ ʨʠʙʦʪʝʭʥʦʣʦʛʽʯʥʦʾ ʚʦʜʦʡʤʠ, ʱʦ 

ʨʦʟʪʘʰʦʚʘʥʠʡ ʚ ʤʝʞʘʭ ʩ. ʅʝʩʚʽʯ ɻʦʨʦʜʠʱʝʥʩʴʢʦʾ ʛʨʦʤʘʜʠ, ʩʪʘʥʦʚʠʪʴ 

147,2253 ʛʘ. ʈʠʙʦʪʝʭʥʦʣʦʛʽʯʥʽ ʚʦʜʦʡʤʠ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʪʝʨʠʪʦʨʽʾ 
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ɻʦʨʦʜʠʱʝʥʩʴʢʦʾ ʆʊɻ ʟʘ ʤʝʞʘʤʠ ʥʘʩʝʣʝʥʦʛʦ ʧʫʥʢʪʫ ʩ.ʋʛʨʠʥʽʚ ɻʦʨʦʭʽʚʩʴʢʦʛʦ 

ʨʘʡʦʥʫ ʻ ʤʝʥʰʠʤʠ, ʽ ʧʣʦʱʘ ʚʦʜʥʦʛʦ ʧʣʝʩʘ ʩʪʘʥʦʚʠʪʴ 10,73 ʛʘ ʪʘ 31,97 ʛʘ [3]. 

ɿʘ ʜʘʥʠʤʠ ʩʘʡʪʫ çɺʦʜʥʽ ʦʙôʻʢʪʠ ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽè [3] ʩʫʤʘʨʥʘ ʧʣʦʱʘ 

ʥʘʷʚʥʠʭ ʩʪʘʚʢʽʚ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʪʝʨʠʪʦʨʽʾ ɻʦʨʦʜʠʱʝʥʩʴʢʦʾ ʩʽʣʴʩʴʢʦʾ ʨʘʜʠ 

ʩʪʘʥʦʚʠʪʴ 210,13 ʛʘ. ʊʘʢʠʤ ʯʠʥʦʤ ʜʣʷ ʚʝʜʝʥʥʷ ʨʠʙʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʙʣʠʟʴʢʦ 90 % ʥʘʷʚʥʠʭ ʚʦʜʦʡʤ. 

ɻʦʣʦʚʥʦʶ ʧʨʦʙʣʝʤʦʶ ʻ ʩʪʚʦʨʝʥʥʷ ʩʪʘʚʽʚ ʨʫʩʣʦʚʦʛʦ ʪʠʧʫ. ʏʝʨʝʟ 

ʩʧʦʨʫʜʞʝʥʥʷ ʛʨʝʙʝʣʴ ʟʤʝʥʰʫʻʪʴʩʷ ʩʪʽʢ ʚʦʜʠ ʚ ʨʽʯʢʘʭ. ʉʪʘʚʠ ʟʤʽʥʶʶʪʴ ʨʝʞʠʤ 

ʨʽʯʦʢ, ʟʤʽʱʫʻʪʴʩʷ ʚ ʯʘʩʽ ʪʝʨʤʽʥʠ ʧʘʚʦʜʢʽʚ ʪʘ ʧʦʚʝʥʝʡ, ʮʝ ʩʧʨʠʯʠʥʷʻ ʟʘʪʦʧʣʝʥʥʶ 

ʽ ʧʽʜʪʦʧʣʝʥʥʶ ʟʝʤʝʣʴ, ñʮʚʽʪʽʥʥʶò ʚʦʜʠ, ʧʦʛʽʨʰʫʶʪʴʩʷ ʫʤʦʚʠ ʧʨʦʭʦʜʫ ʥʘ ʥʝʨʝʩʪ 

ʨʠʙʠ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʤʫʣʝʥʥʷ ʪʘ ʟʘʨʦʩʪʘʥʥʷ ʨʫʩʣʘ ʨʽʯʢʠ ʨʦʩʣʠʥʥʽʩʪʶ (ʈʠʩ. 1). 

 

 

ʈʠʩ. 1. ʈʽʯʢʘ ʃʠʥʽʚʢʘ ʥʘ ʪʝʨʠʪʦʨʽʾ ɻʦʨʦʜʠʱʝʥʩʴʢʦʾ ʩʽʣʴʩʴʢʦʾ ʨʘʜʠ 

 

ɽʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʚʦʜʦʡʤ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʟʘʜʦʚʽʣʴʥʠʡ, ʦʩʢʽʣʴʢʠ 

ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʧʨʦʤʠʩʣʦʚʠʭ ʨʠʙ (ʢʦʨʦʧ, ʪʦʚʩʪʦʣʦʙ, ʱʫʢʘ, ʢʘʨʘʩʪ ʪʘ ʽʥʰʽ) 

ʧʦʪʨʽʙʥʠʡ ʷʢʽʩʥʠʡ ʩʪʘʥ ʚʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɺʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ, ʱʦ ʩʧʨʠʷʻ 
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ʮʴʦʤʫ ʻ ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʪʘʚʽʚ ʫ ʩʽʣʴʩʴʢʽʡ ʤʽʩʮʝʚʦʩʪʽ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ 

ʟʘʙʨʫʜʥʶʚʘʯʽʚ ï ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʟʘʚʦʜʽʚ.  

ʆʪʞʝ, ʚ ɻʦʨʦʜʠʱʝʥʩʴʢʽʡ ʆʊɻ 90 % ʧʣʦʱʽ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʝʜʝʥʥʷ ʨʠʙʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʮʝ ʧʨʠʟʚʝʣʦ ʜʦ 

ʟʤʝʥʰʝʥʥʷ ʩʪʦʢʫ ʪʘ ʟʘʤʫʣʝʥʥʷ ʨʽʯʦʢ. ʉʪʚʦʨʝʥʥʷ ʩʪʘʚʽʚ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ 

ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʪʘ ʟʤʽʥʶʻ ʝʢʦʩʠʩʪʝʤʫ. 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 

1. ɻʦʨʦʜʠʱʝʥʩʴʢʘ ʩʽʣʴʩʴʢʘ ʛʨʦʤʘʜʘ. ɼʝʮʝʥʪʨʘʣʽʟʘʮʽʷ. URL : 

https://decentralization.gov.ua/ (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 13.06.2022) 

2. ɽʢʦʣʦʛʽʯʥʠʡ ʧʘʩʧʦʨʪ ɻʦʨʦʜʠʱʝʥʩʴʢʦʾ ʆʊɻ ʃʫʮʴʢʦʛʦ ʨʘʡʦʥʫ 

ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ. URL : https://cutt.ly/JJ7NctL (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 13.06.2022). 

3. ɯʥʬʦʨʤʘʮʽʡʥʦ-ʧʦʰʫʢʦʚʘ ʩʠʩʪʝʤʘ çɺʦʜʥʽ ʦʙôʻʢʪʠ ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽè. 

URL : https://vodres.gov.ua/pool-items (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 12.06.2022). 
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ʋɼʂ 712.42 

ʇʈʆɭʂʊ ɸʃʔʇɯʁʉʔʂʆɰ ɻɯʈʂʀ ɿɸ ʋʏɸʉʊɯ ɻʈʋʅʊʆʇʆʂʈʀɺʅʀʍ 

ʈʆʉʃʀʅ 

 

ɻʝʪʴʤʘʥʩʴʢʘ ɸʥʘʩʪʘʩʽʷ ʂʦʩʪʷʥʪʠʥʽʚʥʘ, 

ʩʪʫʜʝʥʪ, 

ɹʘʜʘʥʽʥʘ ɺʣʘʜʠʩʣʘʚʘ ɸʥʘʪʦʣʽʾʚʥʘ, 

ʢ.ʙ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʙʽʦʣʦʛʽʾ ʨʦʩʣʠʥ 

ʅʅʎ çɯʥʩʪʠʪʫʪ ʙʽʦʣʦʛʽʾ ʪʘ ʤʝʜʠʮʠʥʠè  

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʈʦʟʨʦʙʣʝʥʦ ʧʨʦʻʢʪ ʘʣʴʧʽʡʩʴʢʦʾ ʛʽʨʢʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʙʘʞʘʥʴ 

ʟʘʤʦʚʥʠʢʘ, ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ, ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, ʤʽʩʮʷ ʟʥʘʭʦʜʞʝʥʥʷ ʜʽʣʷʥʢʠ. 

ʈʦʟʨʦʙʣʝʥʦ ʦʧʦʨʥʠʡ ʧʣʘʥ, ʧʦʩʘʜʢʦʚʝ ʢʨʝʩʣʝʥʥʷ, ʚʠʢʦʥʘʥʝ 3D ʤʦʜʝʣʶʚʘʥʥʷ. 

ʇʽʜʽʙʨʘʥʦ ʘʩʦʨʪʠʤʝʥʪ ʨʦʩʣʠʥ, ʙʽʣʴʰʽʩʪʴ ʷʢʠʭ ï ʛʨʫʥʪʦʧʦʢʨʠʚʥʽ ʨʦʩʣʠʥʠ; 

ʩʢʣʘʜʝʥʦ ʢʦʰʪʦʨʠʩ, ʨʦʟʨʦʙʣʝʥʦ ʘʛʨʦʪʝʭʥʽʯʥʽ ʟʘʭʦʜʠ ʧʦ ʜʦʛʣʷʜʫ ʟʘ ʘʣʴʧʽʡʩʴʢʦʶ 

ʛʽʨʢʦʶ, ʚʨʘʭʦʚʫʶʯʠ ʦʩʦʙʣʠʚʦʩʪʽ ʟʘʧʨʦʻʢʪʦʚʘʥʠʭ ʨʦʩʣʠʥ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʨʦʻʢʪ, ʘʣʴʧʽʡʩʴʢʘ ʛʽʨʢʘ, ʛʨʫʥʪʦʧʦʢʨʠʚʥʽ ʨʦʩʣʠʥʠ, 

ʢʦʰʪʦʨʠʩ 

 

ɺʩʪʫʧ. ɺ ʥʘʰ ʯʘʩ ʧʠʪʘʥʥʷ ʦʟʝʣʝʥʝʥʥʷ ʧʨʠʚʘʪʥʠʭ ʜʽʣʷʥʦʢ ʥʘʙʫʚʘʻ ʚʩʝ 

ʙʽʣʴʰʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ, ʟ ʦʛʣʷʜʫ ʥʘ ʟʨʦʩʪʘʶʯʫ ʢʽʣʴʢʽʩʪʴ ʣʶʜʝʡ ʟ ʜʘʯʥʠʤʠ ʪʘ 

ʢʦʪʝʜʞʥʠʤʠ ʜʽʣʷʥʢʘʤʠ, ʷʢʽ ʭʦʯʫʪʴ ʚʽʜʧʦʯʠʪʠ ʚʽʜ ʤʝʪʫʰʥʽ ʤʽʩʪʘ, ʟʘ ʡʦʛʦ 

ʤʝʞʘʤʠ, ʘ ʚʽʜʪʘʢ - ʟʨʦʙʠʪʠ ʜʽʣʷʥʢʫ ʧʨʠʚʘʙʣʠʚʦʶ ʪʘ ʦʩʦʙʣʠʚʦʶ.  

ɸʥʘʣʽʟ ʝʣʝʤʝʥʪʽʚ ʣʘʥʜʰʘʬʪʥʦʛʦ ʜʠʟʘʡʥʫ ʟʘ ʫʯʘʩʪʽ ʛʨʫʥʪʦʧʦʢʨʠʚʥʠʭ 

ʨʦʩʣʠʥ ʟʘʩʚʽʜʯʠʚ, ʱʦ ʚʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʦ-ʨʽʟʥʦʤʫ: ʷʢ ʩʦʣʽʪʝʨʠ, ʜʣʷ 

ʜʝʢʦʨʫʚʘʥʥʷ ʧʨʦʩʪʦʨʫ ʤʽʞ ʧʣʠʪʘʤʠ ʜʦʨʽʞʢʠ ʪʘ ʥʘʚʢʦʣʦ ʩʪʦʚʙʫʨʽʚ ʜʝʨʝʚ, 

ʦʬʦʨʤʣʝʥʥʷ ʨʦʢʘʨʽʶ, ʧʨʠʙʝʨʝʞʥʦʾ ʣʽʥʽʾ, ʧʽʜʧʽʨʥʠʭ ʩʪʽʥʦʢ ʪʘ ʘʣʴʧʽʡʩʴʢʦʾ ʛʽʨʢʠ. 

ɸʣʴʧ̔ʡʩʴʢʘ ʛʽʨʢʘ ʥʝʱʦʜʘʚʥʦ ʧʦʯʘʣʘ ʚʭʦʜʠʪʠ ʜʦ ʥʘʰʦʛʦ ʞʠʪʪʷ, ʘʣʝ ʦʜʨʘʟʫ 

ʧʨʠʚʝʨʥʫʣʘ ʜʦ ʩʝʙʝ ʫʚʘʛʫ. ɿʘʚʜʷʢʠ ʧʦʻʜʥʘʥʥʶ ʢʘʤʽʥʥʷ ʪʘ ʨʦʩʣʠʥ, ʘʣʴʧʽʡʩʴʢʘ 
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ʛʽʨʢʘ ʚʠʛʣʷʜʘʻ ʥʘʯʝ ʰʤʘʪʦʯʦʢ ʜʠʢʦʾ ʧʨʠʨʦʜʠ, ʘ ʟʘʚʜʷʢʠ ʧʨʘʚʠʣʴʥʦ ʧʽʜʽʙʨʘʥʠʤ 

ʨʦʩʣʠʥʘʤ, ʩʪʘʻ ʣʝʛʢʦʶ ʫ ʜʦʛʣʷʜʽ, ʱʦ ʻ ʱʝ ʦʜʥʽʻʶ ʾʾ ʧʝʨʝʚʘʛʦʶ. 

ʄʝʪʘ ʨʦʙʦʪʠ - ʨʦʟʨʦʙʢʘ ʧʨʦʻʢʪʫ ʘʣʴʧʽʡʩʴʢʦʾ ʛʽʨʢʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʛʨʫʥʪʦʧʦʢʨʠʚʥʠʭ ʨʦʩʣʠʥ. ɿʘʚʜʘʥʥʷ ʨʦʙʦʪʠ: ʟôʷʩʫʚʘʪʠ ʧʦʙʘʞʘʥʥʷ ʟʘʤʦʚʥʠʢʘ ʪʘ 

ʟʜʽʡʩʥʠʪʠ ʟʙʽʨ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ; ʨʦʟʨʦʙʠʪʠ ʧʨʦʻʢʪ ʘʣʴʧʽʡʩʴʢʦʾ ʛʽʨʢʠ; ʧʽʜʽʙʨʘʪʠ 

ʘʩʦʨʪʠʤʝʥʪ ʨʦʩʣʠʥ; ʩʢʣʘʩʪʠ ʢʦʰʪʦʨʠʩ ʜʦ ʧʨʦʻʢʪʫ; ʨʦʟʨʦʙʠʪʠ ʘʛʨʦʪʝʭʥʽʯʥʽ 

ʟʘʭʦʜʠ ʧʦ ʜʦʛʣʷʜʫ ʟʘ ʘʣʴʧʽʡʩʴʢʦʶ ʛʽʨʢʦʶ, ʚʨʘʭʦʚʫʶʯʠ ʦʩʦʙʣʠʚʦʩʪʽ 

ʟʘʧʨʦʻʢʪʦʚʘʥʠʭ ʨʦʩʣʠʥ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʊʝʨʠʪʦʨʽʷ ʜʘʯʥʦʾ ʜʽʣʷʥʢʠ, ʥʘ ʷʢʽʡ ʟʘʧʣʘʥʦʚʘʥʦ 

ʦʙʣʘʰʪʫʚʘʥʥʷ ʘʣʴʧʽʡʩʴʢʦʾ ʛʽʨʢʠ, ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʤʽʩʪʽ ʂʨʘʤʘʪʦʨʩʴʢ, ɼʦʥʝʮʴʢʦʾ 

ʦʙʣʘʩʪʽ. ʈʦʟʨʦʙʮʽ ʧʨʦʻʢʪʫ ʧʝʨʝʜʫʚʘʚ ʟʙʽʨ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ: ʬʦʪʦʟʡʦʤʢʘ 

ʪʝʨʠʪʦʨʽʾ, ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ, ʨʝʣʴʻʬ ʪʘ ˇʨʫʥʪʠ, ʨʽʚʝʥʴ 

ʟʚʦʣʦʞʝʥʦʩʪʽ, ʽʩʥʫʶʯʫ ʨʦʩʣʠʥʥʽʩʪʴ, ʚʠʟʥʘʯʝʥʥʷ ʚʠʜʦʚʠʭ ʪʦʯʦʢ. ʇʨʠ ʨʦʟʨʦʙʮʽ 

ʧʨʦʻʢʪʫ ʚʨʘʭʦʚʫʚʘʣʠʩʷ ʬʫʥʢʮʽʦʥʘʣʴʥʽ, ʝʢʦʥʦʤʽʯʥʽ, ʝʢʦʣʦʛʽʯʥʽ ʪʘ ʝʩʪʝʪʠʯʥʽ 

ʟʘʚʜʘʥʥʷ, ʘ ʪʘʢʦʞ ʮʽʣʴʦʚʝ ʧʨʠʟʥʘʯʝʥʥʷ [1, ʩ. 191]. ʇʨʦʻʢʪʥʫ ʧʨʦʧʦʟʠʮʽʶ 

ʨʦʟʨʦʙʣʷʣʠ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʨʦʛʨʘʤʠ AutoCAD, SketchUp. 

ʈʝʟʫʣʴʪʘʪʠ. ɼʽʣʷʥʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʢʣʽʤʘʪʠʯʥʽʡ ʟʦʥʽ 5-6 [2, ʩ. 3]; ʢʽʣʴʢʽʩʪʴ 

ʦʧʘʜʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʥʝʟʥʘʯʥʘ, ʟʘ ʨʦʢʘʤʠ ʪʘ ʩʝʟʦʥʘʤʠ ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ 

ʥʝʨʽʚʥʦʤʽʨʥʦ. ʈʦʟʤʽʨʠ ʜʽʣʷʥʢʠ 31 ʤ ʥʘ 19 ʤ. ɼʽʣʷʥʢʘ ʨʽʚʥʘ, ʥʝʤʘʻ ʚʠʨʘʞʝʥʦʛʦ 

ʨʝʣʴʻʬʫ. ʅʘ ʪʝʨʠʪʦʨʽʾ ʜʽʣʷʥʢʠ ʘʣʴʧʽʡʩʴʢʘ ʛʽʨʢʘ ʟʘʡʤʘʪʠʤʝ ʧʣʦʱʫ 2,25ʤ2 ʽ ʙʫʜʝ 

ʟʥʘʭʦʜʠʪʠʩʴ ʥʘ ʩʦʥʷʯʥʦʤʫ ʤʽʩʮʽ, ʛʨʫʥʪ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʛʽʨʢʠ ʧʦʪʨʽʙʥʦ ʟʘʚʝʩʪʠ.  

ʇʦʙʘʞʘʥʥʷ ʟʘʤʦʚʥʠʢʘ: ʨʦʟʨʦʙʠʪʠ ʧʨʦʻʢʪ ʘʣʴʧʽʡʩʴʢʦʾ ʛʽʨʢʠ ʟʘ ʫʯʘʩʪʽ 

ʛʨʫʥʪʦʧʦʢʨʠʚʥʠʭ ʨʦʩʣʠʥ, ʩʢʣʘʩʪʠ ʢʦʰʪʦʨʠʩ ʽ ʧʣʘʥ ʜʦʛʣʷʜʫ ʟʘ ʛʽʨʢʦʶ.  

ɿ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ ʟʘ ʭʘʨʘʢʪʝʨʦʤ ʨʦʩʪʫ ˇʨʫʥʪʦʧʦʢʨʠʚʥʽ ʨʦʩʣʠʥʠ ʟʥʘʯʥʦ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ, ʧʨʠ ʧʽʜʙʦʨʽ ʨʦʩʣʠʥ ʜʣʷ ʧʨʦʻʢʪʫ ʟʚʝʨʪʘʣʠ ʫʚʘʛʫ ʥʘ ʨʦʩʣʠʥʠ ʟ 

ʧʨʠʢʦʨʝʥʝʚʦʶ ʨʦʟʝʪʢʦʶ, ʦʩʢʽʣʴʢʠ ʨʦʟʨʦʩʪʘʶʯʠʩʴ, ʚʦʥʠ ʥʘʰʘʨʦʚʫʶʪʴʩʷ ʦʜʥʘ ʥʘ 

ʦʜʥʫ ʽ ʬʦʨʤʫʶʪʴ ʱʽʣʴʥʽ ʜʝʨʥʠʥʠ, ʪʠʤ ʩʘʤʠʤ ʩʪʚʦʨʶʶʯʠ ʩʫʮʽʣʴʥʠʤ ʢʠʣʠʤ, ʱʦ 

ʧʦʢʨʠʚʘʻ ʛʨʫʥʪ. ɿ ʨʦʩʣʠʥ, ʷʢʽ ʤʘʶʪʴ ʪʘʢʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ, ʤʠ ʚʽʜʽʙʨʘʣʠ Armeria 

maritima 'Armada White'.  
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ʉʝʨʝʜ ʛʨʫʥʪʦʧʦʢʨʠʚʥʠʭ ʟʘʩʣʫʛʦʚʫʶʪʴ ʥʘ ʫʚʘʛʫ ʨʦʩʣʠʥʠ ʟʽ ʩʣʘʥʢʠʤʠ 

ʧʘʛʦʥʘʤʠ, ʷʢʽ ʟʘʟʚʠʯʘʡ ʚʢʦʨʽʥʶʶʪʴʩʷ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʨʦʩʣʠʥʘ ʫʪʚʦʨʶʻ ʱʽʣʴʥʦ 

ʧʨʠʪʠʩʥʫʪʫ ʜʦ ˇʨʫʥʪʫ ʤʝʨʝʞʫ ʽ ʟʘʧʦʚʥʶʻ ʧʨʦʩʪʽʨ. ɿ ʨʦʩʣʠʥ, ʷʢʽ ʤʘʶʪʴ ʪʘʢʫ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ, ʤʠ ʚʽʜʽʙʨʘʣʠ ʙʘʨʚʽʥʦʢ ʤʘʣʠʡ (Vinca minor L.). 

ɿʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʽʟʝʨʫʥʢʫ ʟʘ ʨʘʭʫʥʦʢ ʢʦʤʙʽʥʘʮʽʾ ʚʝʣʠʢʦʣʠʩʪʠʭ ʽ 

ʜʨʽʙʥʦʣʠʩʪʠʭ ʚʠʜʽʚ ʪʘ ʨʽʟʥʦʤʘʥʽʪʪʷ ʫ ʬʘʢʪʫʨʽ ʣʠʩʪʢʽʚ ˇʨʫʥʪʦʧʦʢʨʠʚʥʠʭ ʨʦʩʣʠʥ 

ʜʦ ʘʩʦʨʪʠʤʝʥʪʫ ʨʦʩʣʠʥ ʙʫʣʠ ʚʢʣʶʯʝʥʽ ʨʽʟʥʽ ʚʠʜʠ ʰʘʚʣʽʡ (Salvia splendens 

Sellow ex Schult. ʪʘ Salvia nemorosa L.), ʘ ʪʘʢʦʞ ʨʦʩʣʠʥʠ ʟ ʚʽʜʤʽʥʥʠʤ ʚʽʜ 

ʟʝʣʝʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷʤ ʣʠʩʪʢʽʚ: Sedum spectabile 'Black Beauty', Festuca glauca 

'Intense Blue' ʪʘ Stachys byzantine K.Koch & Scheele. 

ɿʘ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʝʬʝʢʪʫ ʘʣʴʧʽʡʩʴʢʦʾ ʛʽʨʢʠ ʜʦ 

ʘʩʦʨʪʠʤʝʥʪʫ ʨʦʩʣʠʥ ʙʫʣʠ ʚʢʣʶʯʝʥʽ ʢʨʘʩʠʚʦ ʢʚʽʪʫʯʽ ˇʨʫʥʪʦʧʦʢʨʠʚʥʽ ʨʦʩʣʠʥʠ: 

ɸʨʤʝʨʽʷ ʧʨʠʤʦʨʩʴʢʘ (Armeria maritima (Mill.) Willd.), ʩʦʨʪʠ ʌʣʦʢʩʫ 

ʰʠʣʦʚʠʜʥʦʛʦ (Phlox subulata L.), ʱʦ ʢʚʽʪʫʶʪʴ ʫʧʨʦʜʦʚʞ ʫʩʴʦʛʦ ʣʽʪʘ ʽ 

ʫʪʚʦʨʶʶʪʴ ʱʽʣʴʥʫ ʧʦʜʫʰʢʫ, ʘ ʪʘʢʦʞ ʃʘʚʘʥʜʘ ʚʫʟʴʢʦʣʠʩʪʘ 'Middachten' 

(Lavandula angustifolia 'Middachten'). ɼʣʷ ʜʘʥʦʛʦ ʩʦʨʪʫ ʣʘʚʘʥʜʠ ʭʘʨʘʢʪʝʨʥʝ 

ʩʨʽʙʣʷʩʪʝ ʟʘʙʘʨʚʣʝʥʥʷ ʣʠʩʪʢʽʚ ʪʘ ʪʨʠʚʘʣʠʡ ʧʝʨʽʦʜ ʮʚʽʪʽʥʥʷ. 

ɸʩʦʨʪʠʤʝʥʪ ʟʘʛʘʣʦʤ ʚʢʣʶʯʘʻ 11 ʨʦʩʣʠʥ (ʚ ʢʽʣʴʢʦʩʪʽ 71 ʧʦʩʘʜʢʦʚʘ 

ʦʜʠʥʠʮʷ), ʷʢʽ ʜʦʙʨʝ ʧʝʨʝʥʦʩʷʪʴ ʧʦʩʫʭʫ, ʟʜʘʪʥʽ ʟʨʦʩʪʘʪʠ ʥʘ ʩʦʥʷʯʥʽʡ ʜʽʣʷʥʮʽ ʪʘ 

ʚʽʜʜʘʶʪʴ ʧʝʨʝʚʘʛʫ ʜʨʝʥʦʚʘʥʠʤ ʛʨʫʥʪʘʤ.  

ɺʠʭʦʜʷʯʠ ʟ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʪʘ ʧʦʙʘʞʘʥʴ ʟʘʤʦʚʥʠʢʘ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ 

ʦʧʦʨʥʠʡ ʧʣʘʥ ʪʘ ʧʦʩʘʜʢʦʚʝ ʢʨʝʩʣʝʥʥʷ (ʨʠʩ. 1). ʇʽʩʣʷ ʨʦʟʨʦʙʢʠ ʧʨʦʻʢʪʥʦʾ 

ʜʦʢʫʤʝʥʪʘʮʽʾ ʙʫʣʦ ʚʠʢʦʥʘʥʝ 3D ʤʦʜʝʣʶʚʘʥʥʷ. 
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ʈʠʩ. 1. ʇʦʩʘʜʢʦʚʝ ʢʨʝʩʣʝʥʥʷ 

 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʫ ʦʢʨʽʤ ʨʦʩʣʠʥ ʟʥʘʜʦʙʣʷʪʴʩʷ ʢʘʤʽʥʥʷ ʨʦʟʤʽʨʦʤ 25-35 

ʩʤ ʚ ʢʽʣʴʢʦʩʪʽ 9 ʰʪ. ʪʘ ʛʨʫʥʪ, ʟʘ ʨʘʭʫʥʦʢ ʷʢʦʛʦ ʙʫʜʝ ʫʪʚʦʨʝʥʦ ʥʘʩʠʧ, ʷʢʠʡ ʽ ʙʫʜʝ 

ʽʤʽʪʫʚʘʪʠ ʛʽʨʢʫ. ʉʧʦʩʽʙ ʩʪʚʦʨʝʥʥʷ ʘʣʴʧʽʡʩʴʢʦʾ ʛʽʨʢʠ ð ʙʝʟʢʘʨʢʘʩʥʠʡ. ʉʧʦʩʽʙ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʢʘʤʝʥʽʚ ʥʘ ʛʽʨʮʽ - ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ. 

ʅʘ ʨʠʩ. 2 ʟʦʙʨʘʞʝʥʦ ʚʽʟʫʘʣʽʟʘʮʽʶ ʧʨʦʻʢʪʫ ʟ ʧʽʜʧʠʩʦʤ ʨʦʩʣʠʥ. 

ʆʜʥʠʤ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʝʪʘʧʽʚ ʧʨʠ ʧʨʦʻʢʪʫʚʘʥʥʽ ʻ ʩʢʣʘʜʘʥʥʷ ʢʦʰʪʦʨʠʩʫ. 

ɺʽʥ ʷʚʣʷʻ ʩʦʙʦʶ ʜʝʪʘʣʽʟʦʚʘʥʠʡ ʙʶʜʞʝʪ ʚʘʨʪʦʩʪʽ ʧʨʦʻʢʪʫ ʦʟʝʣʝʥʝʥʥʷ. ʂʦʰʪʦʨʠʩ 

ʙʫʚ ʩʢʣʘʜʝʥʠʡ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʪʨʝʙ, ʥʘ ʷʢʽ ʙʫʜʫʪʴ ʡʪʠ ʢʦʰʪʠ: ʨʦʩʣʠʥʠ, 

ʜʦʧʦʤʽʞʥʽ ʤʘʪʝʨʽʘʣʠ ʪʘ ʟʘʩʦʙʠ ʜʣʷ ʜʦʛʣʷʜʫ ʟʘ ʨʦʩʣʠʥʘʤʠ (ʜʦʙʨʠʚʘ, ʽʥʩʝʢʪʝʮʠʜʠ 

ʪʘ ʬʫʥʛʽʮʠʜʠ). 
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ʈʠʩ. 2. ʇʨʦʻʢʪʥʘ ʧʨʦʧʦʟʠʮʽʷ ʘʣʴʧʽʡʩʴʢʦʾ ʛʽʨʢʠ. ʋʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ: 1 ï 

ʢʘʤʝʥʽ; 2 - Stachys byzantine; 3 - Phlox subulata 'Emeral Blue'; 4 - Phlox subulata 

'Red Wings'; 5 - Vinca minor; 6 - Phlox subulata 'Coral Eye'; 7 - Salvia splendens 

'Salsa Burgundy'; 8 - Salvia nemorosa 'Sensation Medium White'; 9 - Salvia 

nemorosa; 10 ï Sedum spectabile 'Black Beauty'; 11 - Armeria maritima 'Armada 

White'; 12 - Lavandula angustifolia 'Middachten'; 13- Festuca glauca 'Intense Blue' 

 

ʇʣʘʥ ʜʦʛʣʷʜʫ ʟʘ ʘʣʴʧʽʡʩʴʢʦʶ ʛʽʨʢʦʶ ʧʝʨʝʜʙʘʯʘʻ ʧʦʣʠʚ ʨʦʩʣʠʥ (ʨʘʟ ʥʘ 

ʪʠʞʜʝʥʴ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʜʦʱʽʚ), ʧʽʜʞʠʚʣʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʤʠ ʜʦʙʨʠʚʘʤʠ ʪʨʠʯʽ ʥʘ 

ʨʽʢ (ʨʘʟ ʧʽʜ ʯʘʩ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ, ʜʚʽʯʽ - ʧʽʜ ʯʘʩ ʮʚʽʪʽʥʥʷ), ʟʘʭʠʩʪ ʨʦʩʣʠʥ 

ʚʽʜ ʰʢʽʜʥʠʢʽʚ (ʧʨʦʬʽʣʘʢʪʠʯʥʝ ʦʧʨʠʩʢʫʚʘʥʥʷ ʽʥʩʝʢʪʠʮʠʜʘʤʠ ʜʚʽʯʽ ʥʘ ʨʽʢ), 

ʭʚʦʨʦʙ ʪʘ ʛʨʠʙʢʦʚʠʭ ʽʥʬʝʢʮʽʡ (ʦʙʨʦʙʢʘ ʬʫʥʛʽʮʠʜʘʤʠ), ʘ ʪʘʢʦʞ ʧʽʜʪʨʠʤʘʥʥʷ 

ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʝʬʝʢʪʫ ʨʦʩʣʠʥ.  

ɺʠʩʥʦʚʢʠ.  

1. ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʙʘʞʘʥʥʷ ʟʘʤʦʚʥʠʢʘ ʨʦʟʨʦʙʣʝʥʦ ʧʨʦʻʢʪʥʫ 

ʧʨʦʧʦʟʠʮʽʶ ʘʣʴʧʽʡʩʴʢʦʾ ʛʽʨʢʠ ʟʘ ʫʯʘʩʪʽ ʛʨʫʥʪʦʧʦʢʨʠʚʥʠʭ ʨʦʩʣʠʥ, ʩʢʣʘʜʝʥʦ 

ʢʦʰʪʦʨʠʩ ʽ ʧʣʘʥ ʜʦʛʣʷʜʫ ʟʘ ʛʽʨʢʦʶ.  

2. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʘʣʴʧʽʡʩʴʢʦʾ ʛʽʨʢʠ ʧʽʜʽʙʨʘʥʦ ʥʘʡʙʽʣʴʰ ʚʠʛʽʜʥʠʡ ʟ 

ʧʨʘʢʪʠʯʥʦʾ ʽ ʬʽʥʘʥʩʦʚʦʾ ʪʦʯʢʠ ʟʦʨʫ ʘʩʦʨʪʠʤʝʥʪ ʨʦʩʣʠʥ ʪʘ ʚʠʪʨʘʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 
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3.  ɸʩʦʨʪʠʤʝʥʪ ʟʘʛʘʣʦʤ ʚʢʣʶʯʘʻ 11 ʨʦʩʣʠʥ, ʷʢʽ ʜʦʙʨʝ ʧʝʨʝʥʦʩʷʪʴ 

ʧʦʩʫʭʫ, ʟʜʘʪʥʽ ʟʨʦʩʪʘʪʠ ʥʘ ʩʦʥʷʯʥʽʡ ʜʽʣʷʥʮʽ ʪʘ ʚʽʜʜʘʶʪʴ ʧʝʨʝʚʘʛʫ ʜʨʝʥʦʚʘʥʠʤ 

ʛʨʫʥʪʘʤ.  

4. ɺʨʘʭʦʚʫʶʯʠ ʦʩʦʙʣʠʚʦʩʪʽ ʟʘʧʨʦʻʢʪʦʚʘʥʠʭ ʨʦʩʣʠʥ ʨʦʟʨʦʙʣʝʥʦ 

ʘʛʨʦʪʝʭʥʽʯʥʽ ʟʘʭʦʜʠ ʧʦ ʜʦʛʣʷʜʫ ʟʘ ʘʣʴʧʽʡʩʴʢʦʶ ʛʽʨʢʦʶ.  
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ʋɼʂ 631.95 

ɺʇʃʀɺ ɻʆʉʇʆɼɸʈʉʔʂʆɰ ɼɯʗʃʔʅʆʉʊɯ ʅɸ ɺʆɼʅɯ ʈɽʉʋʈʉʀ ɺ 

ʄɽɾɸʍ ʆɹôɭɼʅɸʅʆɰ ʊɽʈʀʊʆʈɯɸʃʔʅʆɰ ɻʈʆʄɸɼʀ 

 

ʄʘʢʘʨʦʚʘ ʊʝʪʷʥʘ ʂʦʩʪʷʥʪʠʥʽʚʥʘ 

ʢʘʥʜʠʜʘʪʢʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪʢʘ 

ɼʥʽʧʨʦʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʦʩʥʦʚʥʠʡ ʚʧʣʠʚ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ 

ʚʠʷʚʣʝʥʦ ʜʞʝʨʝʣʘ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ, ʚʠʟʥʘʯʝʥʦ ʢʣʶʯʦʚʠʭ 

ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʪʘ ʤʦʞʣʠʚʠʡ ʩʢʣʘʜ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʋʢʨʘʾʥʠ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʰʣʷʭʠ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʫ 

ʤʝʞʘʭ ʦʙôʻʜʥʘʥʦʾ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʛʨʦʤʘʜʠ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʟʘʙʨʫʜʥʝʥʥʷ ʛʽʜʨʦʩʬʝʨʠ, ʜʝʮʝʥʪʨʘʣʽʟʘʮʽʷ ʚʣʘʜʠ, 

ʩʪʨʘʪʝʛʽʯʥʘ ʝʢʦʣʦʛʽʯʥʘ ʦʮʽʥʢʘ, ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ.  

ɺʦʜʥʽ ʨʝʩʫʨʩʠ ʦʙôʻʜʥʫʶʪʴ ʫʩʽ ʧʦʚʝʨʭʥʝʚʽ, ʧʽʜʟʝʤʥʽ ʪʘ ʤʦʨʩʴʢʽ ʚʦʜʠ 

ʚʽʜʧʦʚʽʜʥʦʾ ʪʝʨʠʪʦʨʽʾ, ʚʦʥʠ ʻ ʩʪʨʘʪʝʛʽʯʥʠʤ ʪʘ ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʠʤ ʨʝʩʫʨʩʦʤ 

ʣʶʜʩʪʚʘ. ɺʦʜʥʽ ʦʙôʻʢʪʠ - ʮʝ ʢʨʦʚʦʥʦʩʥʘ ʩʠʩʪʝʤʘ ʧʣʘʥʝʪʠ, ʷʢʘ ʥʝʩʝ ʾʾ 

ʞʠʪʪʻʜʘʡʥʽʩʪʴ. ʇʦʥʘʜ 20% ʾʾ ʟʦʩʝʨʝʜʞʝʥʦ ʧʽʜ ʟʝʤʣʝʶ ʽ ʣʠʰʝ 1% ʮʠʨʢʫʣʶʻ ʚ 

ʨʽʢʘʭ, ʦʟʝʨʘʭ, ʙʦʣʦʪʘʭ ʪʘ ʘʪʤʦʩʬʝʨʽ. ʋ ˇʨʫʥʪʽ ʯʘʩʪʢʘ ʚʦʜʠ ʩʪʘʥʦʚʠʪʴ ʥʝ ʤʝʥʰʝ 

20%, ʫ ʨʦʩʣʠʥʘʭ ʪʘ ʦʨʛʘʥʽʟʤʘʭ ʪʚʘʨʠʥ - ʜʦ 50%. ʃʶʜʠʥʘ ʥʘ 70% ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʚʦʜʠ: 99% ʾʾ ʫ ʩʢʣʦʧʦʜʽʙʥʦʤʫ ʪʽʣʽ ʦʢʘ, 83 - ʫ ʢʨʦʚʽ, 75 - ʫ ʤʦʟʢʫ ʪʘ ʤ'ʷʟʘʭ, 22 - ʫ 

ʩʢʝʣʝʪʽ, 0,2% ð ʚ ʟʫʙʥʽʡ ʝʤʘʣʽ [1]. ʅʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʧʨʽʩʥʦʾ ʚʦʜʠ 

(ʧʨʠʙʣʠʟʥʦ 70%) ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʩʽʣʴʩʴʢʦʤʫ, ʫ ʧʨʦʤʠʩʣʦʚʽʩʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʙʣʠʟʴʢʦ 20% ʚʦʜʠ [2]. ɺ ʋʢʨʘʾʥʽ ʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʧʨʠʧʘʜʘʻ 

48% ʟʘʛʘʣʴʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʚʦʜʠ, ʥʘ ʜʨʫʛʦʤʫ ʤʽʩʮʽ ï ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ï 

40 %, ʪʨʝʪʻ ʤʽʩʮʝ ï ʧʦʙʫʪʦʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦ 12 %.  

ɿʘ ʚʦʜʥʠʤ ʢʦʜʝʢʩʦʤ ʋʢʨʘʾʥʠ çʚʦʜʥʽ ʨʝʩʫʨʩʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʽʩʥʫʚʘʥʥʷ 

ʣʶʜʝʡ, ʪʚʘʨʠʥʥʦʛʦ ʽ ʨʦʩʣʠʥʥʦʛʦ ʩʚʽʪʫ ʽ ʻ ʦʙʤʝʞʝʥʠʤʠ ʪʘ ʫʨʘʟʣʠʚʠʤʠ 

ʧʨʠʨʦʜʥʠʤʠ ʦʙ'ʻʢʪʘʤʠè [3]. ɿʘ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʚʦʜʥʽ ʦʙôʻʢʪʠ 
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ʚʽʜʥʦʩʷʪʴ ʜʦ ʥʝʚʠʯʝʨʧʥʠʭ, ʪʦʙʪʦ ʾʭ ʢʽʣʴʢʽʩʪʴ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʤʽʥʥʦʶ, ʘʣʝ ʟ 

ʚʝʜʝʥʥʷʤ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʾʭ ʷʢʽʩʪʴ ʧʦʩʪʫʧʦʚʦ ʧʦʛʽʨʰʫʻʪʴʩʷ. 

ɺʽʜʙʫʚʘʻʪʴʩʷ ʚʥʝʩʝʥʥʷ ʫ ʚʦʜʥʽ ʦʙôʻʢʪʠ ʩʪʦʨʦʥʥʽʭ ʧʨʝʜʤʝʪʽʚ ʽ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ 

ʰʢʽʜʣʠʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʘʥ ʚʦʜ (ʟʘʩʤʽʯʝʥʥʷ). ɿʛʽʜʥʦ ʟʘʢʦʥʫ, ʧʝʨʰʠʡ ʦʙʦʚôʷʟʦʢ 

ʚʦʜʦʢʦʨʠʩʪʫʚʘʯʽʚ ï ʝʢʦʥʦʤʥʝ ʪʘ ʜʙʘʡʣʠʚʝ ʩʪʘʚʣʝʥʥʷ ʜʦ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, 

ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ ʚʽʜʪʚʦʨʝʥʥʷ ʪʘ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʚʦʜ. ɿʘʧʦʨʫʢʦʶ 

ʟʜʦʨʦʚʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘʩʪʫʧʥʦʛʦ ʧʦʢʦʣʽʥʥʷ ʧʦʚʠʥʥʝ ʩʪʘʪʠ ʚʽʜʧʦʚʽʜʘʣʴʥʝ 

ʩʪʘʚʣʝʥʥʷ ʜʦ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʩʴʦʛʦʜʥʽ. 

ɼʞʝʨʝʣʘʤʠ ʟʘʙʨʫʜʥʝʥʥʷ ʛʽʜʨʦʩʬʝʨʠ ʩʴʦʛʦʜʥʽ ʚʠʩʪʫʧʘʶʪʴ ʧʨʦʤʠʩʣʦʚʽ, 

ʢʦʤʫʥʘʣʴʥʽ ʦʙôʻʢʪʠ, ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʫ ʥʘʜʤʽʨʥʦʤʫ ʪʘ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʦʤʫ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʝʩʪʠʮʠʜʠ, ʪʨʘʥʩʧʦʨʪ, ʪʦʱʦ. ʎʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʩʪʽʯʥʽ ʚʦʜʠ 

ʧʨʦʤʠʩʣʦʚʠʭ ʪʘ ʢʦʤʫʥʘʣʴʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʚʠʜʦʙʫʪʢʫ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ, 

ʥʘʜʭʦʜʞʝʥʥʷ ʭʽʤʽʢʘʪʽʚ ʪʘ ʦʨʛʘʥʽʯʥʠʭ ʚʽʜʭʦʜʽʚ ʚʽʜ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, 

ʚʠʢʠʜʠ ʨʽʟʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʪʦʱʦ. ɻʦʩʧʦʜʘʨʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ ʧʨʠʚʦʜʠʪʴ ʜʦ 

ʭʽʤʽʯʥʦʛʦ, ʬʽʟʠʯʥʦʛʦ ʪʘ ʙʽʦʣʦʛʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ. ʇʨʠ 

ʭʽʤʽʯʥʦʤʫ ʟʘʙʨʫʜʥʝʥʥʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʢʦʧʠʯʝʥʥʷ ʥʝʦʨʛʘʥʽʯʥʠʭ ʯʘʩʪʠʥ ʫ 

ʚʠʛʣʷʜʽ ʩʦʣʝʡ, ʢʠʩʣʦʪ, ʣʫʛʽʚ ʪʘ ʦʨʛʘʥʽʯʥʦʾ ʩʢʣʘʜʦʚʦʾ ʥʘ ʢʰʪʘʣʪ ʦʨʛʘʥʽʯʥʠʭ 

ʨʝʰʪʦʢ, ʥʘʬʪʠ, ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ, ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʧʝʩʪʠʮʠʜʽʚ, 

ʪʦʱʦ. ɿʘʙʨʫʜʥʝʥʥʷ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʤʽʥʠ ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘ ʥʝʩʧʝʮʠʬʽʯʥʽ 

ʪʝʧʣʦʚʽ, ʤʝʭʘʥʽʯʥʽ ʧʘʨʘʤʝʪʨʠ. ɿʤʽʥʘ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʨʦʩʣʠʥ 

ʪʘ ʪʚʘʨʠʥ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʧʨʠʚʦʜʠʪʴ ʜʦ ʙʽʦʣʦʛʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ.  

ɺ ʋʢʨʘʾʥʽ ʜʽʻ ʧʦʥʘʜ ʩʦʪʥʷ ʨʽʟʥʠʭ ʨʘʪʠʬʽʢʦʚʘʥʠʭ ʂʦʥʚʝʥʮʽʡ ʪʘ ɿʘʢʦʥʽʚ ʧʨʦ 

ʟʘʭʠʩʪ ʜʦʚʢʽʣʣʷ, ʥʠʟʴʢʘ ʨʝʬʦʨʤ ʚ ʋʢʨʘʾʥʽ, ʷʢʽ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʨʦʪʷʛʦʤ 

ʦʩʪʘʥʥʽʭ 5 ʨʦʢʽʚ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʢʦʞʥʦʤʫ ʛʨʦʤʘʜʩʴʢʦ ʩʚʽʜʦʤʦʤʫ ʫʢʨʘʾʥʮʶ 

ʚʠʨʽʰʫʚʘʪʠ ʷʢʫ ʧʣʘʥʝʪʫ ʚʽʥ ʟʘʣʠʰʠʪʴ ʧʨʠʡʜʝʰʥʽʤ ʧʦʢʦʣʽʥʥʷʤ. ʆʩʥʦʚʥʦʶ 

ʤʝʪʦʶ ʨʝʬʦʨʤʠ ʜʝʮʝʥʪʨʘʣʽʟʘʮʽʾ ʚʣʘʜʠ ʙʫʣʦ çʬʦʨʤʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ 

ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʪʘ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʚʣʘʜʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽ 

ʧʽʜʪʨʠʤʢʠ ʧʦʚʥʦʮʽʥʥʦʛʦ ʞʠʪʪʻʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʛʨʦʤʘʜʷʥ, ʥʘʜʘʥʥʷ 

ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʪʘ ʜʦʩʪʫʧʥʠʭ ʧʫʙʣʽʯʥʠʭ ʧʦʩʣʫʛ, ʩʪʘʥʦʚʣʝʥʥʷ ʽʥʩʪʠʪʫʪʽʚ ʧʨʷʤʦʛʦ 

ʥʘʨʦʜʦʚʣʘʜʜʷ, ʫʟʛʦʜʞʝʥʥʷ ʽʥʪʝʨʝʩʽʚ ʜʝʨʞʘʚʠ ʪʘ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʛʨʦʤʘʜè [4]. 
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ʈʝʬʦʨʤʘ ʜʝʮʝʥʪʨʘʣʽʟʘʮʽʷ ʚʣʘʜʠ ʜʘʻ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʝʨʝʩʽʯʥʦʛʦ 

ʛʨʦʤʘʜʷʥʠʥʽ ʋʢʨʘʾʥʠ ʦʩʦʙʠʩʪʦ ʧʣʠʚʘʪʠ ʥʘ ʷʢʽʩʪʴ ʥʝ ʣʠʰʝ ʤʝʜʠʯʥʠʭ, ʦʩʚʽʪʥʽʭ, 

ʢʦʤʫʥʘʣʴʥʠʭ ʪʘ ʩʦʮʽʘʣʴʥʠʭ ʧʦʩʣʫʛ, ʘ ʡ ʢʦʥʪʨʦʣʶʚʘʪʠ ʩʪʘʥ ʪʘ ʷʢʽʩʪʴ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʟʦʢʨʝʤʘ ʥʘ ʚʦʜʥʽ ʨʝʩʫʨʩʠ. 

ɼʝʮʝʥʪʨʘʣʽʟʘʮʽʷ ʧʝʨʝʜʙʘʯʘʻ ʧʝʨʝʜʘʯʫ ʧʦʚʥʦʚʘʞʝʥʴ ʪʘ ʬʽʥʘʥʩʽʚ ʚʽʜ ʜʝʨʞʘʚʥʦʾ 

ʚʣʘʜʠ ʷʢʥʘʡʙʣʠʞʯʝ ʜʦ ʣʶʜʝʡ - ʦʨʛʘʥʘʤ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ. ʅʘ 

ʟʘʢʦʥʦʜʘʚʯʦʤʫ ʨʽʚʥʽ ʟʘʢʨʽʧʣʝʥʦ ʤʦʞʣʠʚʽʩʪʴ ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʤʘʪʠ ʜʦʩʪʫʧ ʜʦ 

ʽʥʬʦʨʤʘʮʽʾ, ʚʧʣʠʚʘʪʠ ʪʘ ʢʦʥʪʨʦʣʶʚʘʪʠ ʧʠʪʘʥʥʷ, ʱʦʜʦ ʷʢʦʩʪʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʚ ʤʝʞʘʭ ʩʚʦʾ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʛʨʦʤʘʜ. ʋʯʘʩʪʴ ʫ ʛʨʦʤʘʜʩʴʢʠʭ 

ʦʙʛʦʚʦʨʝʥʥʷʭ ʧʽʜʯʘʩ ʩʢʣʘʜʘʥʥʷ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ ʪʘ ʩʪʨʘʪʝʛʽʯʥʦʾ 

ʝʢʦʣʦʛʽʯʥʦʾ ʦʮʽʥʮʽ. ʅʝ ʟʚʘʞʘʶʯʠ ʟʘʢʦʥʦʜʘʚʯʝ ʧʽʜˇʨʫʥʪʷ, ʙʘʛʘʪʦ ʫʢʨʘʾʥʮʽʚ 

ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʟʦʥʘʭ ʟʘʙʨʫʜʥʝʥʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ, ʥʝ ʤʘʶʪʴ ʝʬʝʢʪʠʚʥʦʛʦ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʟʘʭʠʩʪʫ ʟ ʙʦʢʫ ʜʝʨʞʘʚʠ, ʝʢʦʥʦʤʽʯʥʽ ʽʥʪʝʨʝʩʠ ʙʽʣʴʰʦʩʪʽ 

ʧʨʦʤʠʩʣʦʚʠʭ ʦʙôʻʢʪʽʚ ʥʘʙʘʛʘʪʦ ʧʝʨʝʚʠʱʫʶʪʴ ʝʢʦʣʦʛʽʯʥʽ, ʚʽʜʩʫʪʥʽʡ ʝʬʝʢʪʠʚʥʠʡ 

ʩʫʜʦʚʠʡ ʟʘʭʠʩʪ.  

ʆʩʥʦʚʥʦʶ ʧʨʦʙʣʝʤʦʶ ʥʘ ʰʣʷʭʫ ʧʦ ʚʠʨʽʰʝʥʥʶ ʧʠʪʘʥʴ ʱʦʜʦ ʟʙʝʨʝʞʝ ʪʘ 

ʚʽʜʥʦʚʣʝʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʻ ʝʢʦʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ. ʅʝʤʦʞʣʠʚʦ ʪʘ ʥʝʢʦʨʝʢʪʥʦ 

ʛʦʚʦʨʠʪʠ ʧʨʦ ʚʦʜʥʽ ʦʙôʻʢʪʠ ʚ ʤʝʞʘʭ ʣʠʰʝ ʦʜʥʽʻʾ ʦʙôʻʜʥʘʥʦʾ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ 

ʛʨʦʤʘʜʠ. ʐʠʨʦʢʦʤʘʩʰʪʘʙʥʝ ʚʽʡʩʴʢʦʚʝ ʚʪʦʨʛʥʝʥʥʷ ʈʌ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ 

ʜʦʢʘʟʘʣʦ, ʱʦ ʨʫʡʥʫʚʘʥʥʷ ʜʦʚʢʽʣʣʷ ʦʢʨʝʤʦʾ ʛʨʦʤʘʜʠ ʮʝ ʧʨʦʙʣʝʤʘ ʥʝ ʣʠʰʝ 

ʨʝʛʽʦʥʫ, ʢʨʘʾʥʠ, ʘ ʡ ʫʩʴʦʛʦ ʩʚʽʪʫ, ʦʩʢʽʣʴʢʠ ʫʩʽ ʝʢʦʩʠʩʪʝʤʠ ʧʦʚôʷʟʘʥʽ ʩʘʤʝ ʯʝʨʝʟ 

ʚʦʜʥʽ ʦʙôʻʢʪʠ. ʅʘʬʪʦʧʨʦʜʫʢʪʠ, ʭʽʤʽʢʘʪʠ, ʨʘʜʽʘʮʽʡʥʝ ʟʘʙʨʫʜʥʝʥʥʷ, ʱʦ ʧʦʪʨʘʧʠʣʦ 

ʫ ʥʘʰʽ ʨʽʯʢʠ ʩʪʘʶʪʴ ʧʨʦʙʣʝʤʦʶ ʚʩʴʦʛʦ ʩʚʽʪʫ. 

ɺʩʝ ʚʝʣʠʢʝ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʤʘʣʦʛʦ. ʗʢʱʦ ʨʦʟʛʣʷʜʘʪʠ ʧʠʪʘʥʥʷ ʟʙʝʨʝʞʝʥʥʷ 

ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʣʠʰʝ ʚ ʤʝʞʘʭ ʆʊɻ, ʪʦ ʧʝʨʰʝ ʥʘ ʱʦ ʥʝʦʙʭʽʜʥʦ 

ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ï ʛʨʦʤʘʜʩʴʢʘ ʩʚʽʜʦʤʽʩʪʴ. ʈʫʰʽʡʥʘ ʩʠʣʘ ʢʦʞʥʦʾ ʜʝʨʞʘʚʠ ï ʾʾ 

ʤʦʣʦʜʴ, ʾʾ ʚʽʜʧʦʚʽʜʘʣʴʥʝ ʩʪʘʚʣʝʥʥʷ ʜʦ ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. ʊʨʠ ʤʽʩʷʮʽ ʪʦʤʫ ʙʘʛʘʪʴʦʤ ʙʫʣʦ ʚʘʞʢʦ ʫʩʚʽʜʦʤʠʪʠ ʪʘ ʚʽʜʯʫʪʠ ʩʚʦʶ 

ʜʽʡʩʥʫ ʛʨʦʤʘʜʩʴʢʫ ʧʦʟʠʮʽʶ, ʘʣʝ ʥʝ ʟʘʨʘʟ. ʂʦʜ ʥʘʮʽʾ ʧʨʦʩʥʫʚʩʷ ʫ ʚʩʽʭ. ʅʝʦʙʭʽʜʥʦ 

ʣʠʰʝ ʥʘʧʨʘʚʣʷʪʠ ʪʘ ʨʦʟʢʘʟʫʚʘʪʠ ʧʨʦ ʧʨʦʙʣʝʤʠ ʱʦʜʦ ʩʪʘʥʫ ʪʘ ʤʦʞʣʠʚʦʛʦ 
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ʟʙʝʨʝʞʝʥʥʷ ʡ ʚʽʜʥʦʚʣʝʥʥʷ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʢʦʥʢʨʝʪʥʦʾ ʛʨʦʤʘʜʠ. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ 

ʨʽʰʝʥʥʷ ʮʴʦʛʦ ʧʠʪʘʥʥʷ ʧʨʦʧʦʥʫʻʪʴʩʷ ʩʪʚʦʨʶʚʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʝʢʦʭʘʢʘʪʦʥʠ ʟ 

ʟʘʣʫʯʝʥʥʷʤ ʤʦʣʦʜʽ, ʰʢʦʣʷʨʽʚ ʪʘ ʟʘʮʽʢʘʚʣʝʥʠʭ ʦʩʽʙ. ɺʣʘʰʪʫʚʘʥʥʷ ʚʽʜʢʨʠʪʠʭ 

ʣʝʢʮʽʡ, ʝʢʩʢʫʨʩʽʡ ʜʣʷ ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʟ ʚʠʩʚʽʪʣʝʥʥʷʤ ʢʦʥʢʨʝʪʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ 

ʧʠʪʘʥʴ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʛʨʦʤʘʜʠ (ʟʘʙʨʫʜʥʝʥʥʷ ʧʨʠʙʝʨʝʞʥʦʾ ʩʤʫʛʠ ʩʪʠʭʽʡʥʠʤʠ 

ʩʤʽʪʪʻʟʚʘʣʠʱʘʤʠ, ʧʨʦʤʠʩʣʦʚʽ ʪʘ ʧʦʙʫʪʦʚʽ ʩʢʠʜʠ, ʩʪʽʯʥʽ ʚʦʜʠ ʪʚʘʨʠʥʥʠʮʴʢʠʭ 

ʢʦʤʧʣʝʢʩʽʚ, ʨʦʟʦʨʶʚʘʥʥʷ ʟʘʧʘʣʘʚ ʨʽʯʦʢ, ʚʣʘʰʪʫʚʘʥʥʷ ʜʘʤʙ ʪʦʱʦ). 

ʆʨʛʘʥʽʟʦʚʫʚʘʪʠ ʛʨʦʤʘʜʩʴʢʽ ʪʘ ʛʨʘʥʪʦʚʽ ʧʨʦʻʢʪʠ, ʟʘʣʫʯʘʪʠ ʜʦ ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʨʦʙʽʪ ʤʝʰʢʘʥʮʽʚ ʚʽʜʧʦʚʽʜʥʦʾ ʛʨʦʤʘʜʠ, ʧʨʠʡʤʘʪʠ ʫʯʘʩʪʴ ʚ 

ʦʙʛʦʚʦʨʝʥʥʽ ʆɺɼ, ʷʢʱʦ ʪʘʢʠʡ ʧʨʦʚʦʜʷʪʴ, ʉɽʆ ʧʦ ʨʦʟʚʠʪʢʫ ʛʨʦʤʘʜʠ. ɿʘʣʫʯʝʥʥʷ 

ʤʝʰʢʘʥʮʽʚ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʜʝʡ ʟ ʤʦʥʝʪʠʟʘʮʽʾ ʝʢʦʣʦʛʽʯʥʠʭ ʧʦʩʣʫʛ ʛʨʦʤʘʜʠ. 

ʅʘʧʨʠʢʣʘʜ, ʟ ʧʠʪʘʥʴ ʝʢʦʥʦʤʽʯʥʦʾ ʚʘʨʪʽʩʪʴ ʧʨʦʤʠʩʣʦʚʦʛʦ ʪʘ ʧʦʙʫʪʦʚʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʽʩʥʦʾ ʚʦʜʠ; ʩʦʮʽʘʣʴʥʽ ʪʘ ʨʝʢʨʝʘʮʽʡʥʽ ʬʫʥʢʮʽʾ ʪʘʢʦʞ ʧʦʚôʷʟʘʥʽ ʟ 

ʥʘʷʚʥʽʩʪʶ ʯʠʩʪʦʾ ʚʦʜʠ; ʝʢʦʥʦʤʽʯʥʘ ʚʘʨʪʽʩʪʴ ʚʦʜʠ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʫ ʧʨʦʜʘʞ. 

ʈʦʟʛʣʷʜʘʪʠ ʧʠʪʘʥʥʷ ʟ ʢʦʣʦʦʙʽʛʫ ʚʦʜʠ ʱʦʜʦ ʟʙʝʨʝʞʝʥʥʷ ʜʞʝʨʝʣ ʧʨʽʩʥʦʾ ʚʦʜʠ. 

ʆʧʦʩʝʨʝʜʢʦʚʘʥʦ - ʧʽʜʪʨʠʤʘʥʥʷ ʩʪʘʙʽʣʴʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, ʘ ʪʘʢʦʞ 

ʤʽʢʨʦʢʣʽʤʘʪʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʢʦʤʬʦʨʪʥʽ ʫʤʦʚʠ ʜʣʷ ʞʠʪʪʷ ʣʶʜʝʡ ʪʘ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʫ ʜʽʷʣʴʥʽʩʪʴ; ʟʘʭʠʩʪ ʚʽʜ ʧʨʠʨʦʜʥʠʭ ʢʘʪʘʩʪʨʦʬ. 

ʑʝ ʦʜʥʠʤ ʝʪʘʧʦʤ ʟʽ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʚʚʘʞʘʻʤʦ 

ʚʨʝʛʫʣʶʚʘʥʥʷ ʧʠʪʘʥʴ ʥʘ ʟʘʢʦʥʦʜʘʚʯʦʤʫ ʚʽʨʥʽ, ʱʦʜʦ ʤʝʭʘʥʽʟʤʽʚ ʚʧʣʠʚʫ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʞʠʪʪʷ ʚʠʢʦʥʘʥʥʷ ʟʘʢʦʥʽʚ. ʅʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʪʝ, ʱʦ ʚʦʜʥʽ 

ʚʽʜʥʦʩʠʥʠ ʚ ʋʢʨʘʾʥʽ ʨʝʛʫʣʶʶʪʴʩʷ ɺʦʜʥʠʤ ʂʦʜʝʢʩʦʤ, ɿʘʢʦʥʦʤ ʋʢʨʘʾʥʠ çʇʨʦ 

ʦʭʦʨʦʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘè ʪʘ ʽʥʰʠʤʠ ʘʢʪʘʤʠ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʙ̔ʣʴʰʦʩʪʽ ʆʊɻ ʥʝ ʤʘʶʪʴ ʯʽʪʢʦʛʦ ʨʦʟʫʤʽʥʥʷ ʱʦʜʦ ʧʦʚʦʜʞʝʥʥʷ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʦʭʦʨʦʥʠ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʚʽʜʧʦʚʽʜʥʦʾ ʛʨʦʤʘʜʠ. ʋ ʙʽʣʴʰʦʩʪʽ 

ʚʠʧʘʜʢʽʚ ʚʽʜʩʫʪʥʽ ʷʢʽʩʥʽ ʪʘ ʛʽʜʨʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ. ʅʝʦʙʭʽʜʥʦ 

ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʩʪʚʦʨʝʥʥʷ, ʘʙʦ ʦʥʦʚʣʝʥʥʷ ʚʞʝ ʽʩʥʫʶʯʦʾ 

ʤʽʩʮʝʚʦʾ ʧʨʦʛʨʘʤʠ ʱʦʜʦ ʚʦʜʥʦʛʦ ʧʠʪʘʥʥʷʤ. ɺʩʪʘʥʦʚʠʪʠ ʯʽʪʢʠʡ ʧʨʠʥʮʠʧ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʟʘ 

ʙʘʩʝʡʥʦʚʠʤ ʧʨʠʥʮʠʧʦʤ. ʆʩʢʽʣʴʢʠ ʫ ʤʝʞʘʭ ʙʽʣʴʰʦʩʪʽ ʆʊɻ ʟʥʘʭʦʜʷʪʴʩʷ ʨʽʯʢʠ ʟ 
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ʧʣʦʱʝʶ ʚʦʜʦʟʘʙʦʨʫ ʜʦ 2 ʪʠʩ.ʢʤ
2
, ʪʦ ʥʝʦʙʭʽʜʥʦ ʚʧʨʦʚʘʜʠʪʠ ʧʦʣʽʪʠʢʫ 

ʜʦʪʨʠʤʘʥʥʷ ʩʪ.80, 81 ʪʘ 89 ɺʦʜʥʦʛʦ ʂʦʜʝʢʩʫ ʋʢʨʘʾʥʠ ʱʦʜʦ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʢʦʨʠʩʪʫʚʘʥʥʷ ʤʘʣʠʭ ʨʽʯʦʢ, ʢʦʤʧʣʝʢʩʫ ʟʘʭʦʜʽʚ ʱʦʜʦ ʟʙʝʨʝʞʝʥʥʷ ʚʦʜʥʦʩʪʽ ʨʽʯʦʢ ʽ 

ʦʭʦʨʦʥʠ ʾʭ ʚʽʜ ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʦʙʤʝʞʝʥʥʷ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ 

ʧʨʠʙʝʨʝʞʥʠʭ ʟʘʭʠʩʥʠʭ ʩʤʫʛʘʭ ʫʟʜʦʚʞ ʨʽʯʦʢ. ʂʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʪʘ ʚʠʥʝʩʝʥʥʷ ʚ 

ʥʘʪʫʨʫ ʩʘʥʽʪʘʨʥʦ-ʟʘʭʠʩʥʠʭ ʩʤʫʛ ʽ ʚʦʜʦʦʭʦʨʦʥʥʦʾ ʟʦʥʠ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ. 

ʇʨʦʚʝʜʝʥʥʷ ʧʘʩʧʦʨʪʠʟʘʮʽʾ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ (ʥʘʟʝʤʥʠʭ ʪʘ ʧʽʜʟʝʤʥʠʭ). 

ʈʦʟôʷʩʥʝʥʥʷ ʟʘʭʦʜʽʚ ʱʦʜʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʦʟʜʦʨʦʚʣʝʥʥʷ ʨʽʯʦʢ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʚʦʜʥʦʾ ʙʝʟʧʝʢʠ ʪʝʨʠʪʦʨʽʡ ʆʊɻ. ɺʩʪʘʥʦʚʠʪʠ ʝʪʘʧʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ ʯʠ 

ʧʣʘʥʫ ʜʽʡ ʱʦʜʦ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʪʝʨʠʪʦʨʽʾ [5]. 

ʅʘʡʙʦʣʶʯʽʰʠʤ ʧʠʪʘʥʥʷʤ ʨʦʟʚʠʪʢʫ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʫʩʽʭ ʩʬʝʨ ʜʽʷʣʴʥʦʩʪʽ ʻ 

ʬʽʥʘʥʩʫʚʘʥʥʷ. ʅʘ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʟʘʭʦʜʠ ʚ ʋʢʨʘʾʥʽ ʚʠʪʨʘʯʘʻʪʴʩʷ ʧʨʠʙʣʠʟʥʦ 

0,5 % ɺʅʇ, ʱʦ ʥʝ ʧʝʨʝʢʨʠʚʘʻ ʥʘʚʽʪʴ ʚʠʪʨʘʪʠ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʝʨʩʦʥʘʣʫ ʪʘ 

ʧʝʨʰʦʯʝʨʛʦʚʠʭ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʟʘʭʦʜʽʚ. ʇʦ ʨʦʟʨʘʭʫʥʢʘʤ ʙʽʣʴʰʝ 5 % ɺʅʇ 

ʤʦʞʣʠʚʦ ʧʝʨʝʜʙʘʯʘʪʠ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʟʘʭʦʜʠ ʱʦʜʦ ʧʦʢʨʘʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ 

ʩʠʪʫʘʮʽʾ ʪʘ ʚʠʨʽʰʝʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʧʨʦʙʣʝʤ ʚʽʜʥʦʚʣʝʥʥʷ ʙʘʩʝʡʥʽʚ ʤʘʣʠʭ ʨʽʯʦʢ. 

ɼʣʷ ʆʊɻ ʥʘʡʢʨʘʱʽʤ ʚʠʨʽʰʝʥʥʷʤ ʬʽʥʘʥʩʦʚʦʛʦ ʧʠʪʘʥʥʷ ʟʙʝʨʝʞʝʥʥʷ ʪʘ 

ʚ̔ ʜʥʦʚʣʝʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʻ ʟʘʣʫʯʝʥʥʷ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʢʦʰʪʽʚ ʩʪʝʡʢʭʦʣʜʝʨʽʚ, 

ʤʽʞʥʘʨʦʜʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʪʘ ʛʨʘʥʪʦʚʠʭ ʧʨʦʻʢʪʽʚ.  

ʆʩʪʘʥʥʽʤ ʝʪʘʧʦʤ ʧʽʩʣʷ ʨʝʘʣʽʟʘʮʽʾ ʝʢʦʧʨʦʻʢʪʽʚ ʟ ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʟʙʝʨʝʞʝʥʥʷ 

ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʧʦʚʠʥʝʥ ʩʪʘʪʠ ʢʦʥʪʨʦʣʴ ʩʪʘʥʫ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ. ʇʨʦʚʝʜʝʥʥʷ 

ʢʦʥʪʨʦʣʷ ʧʦʢʣʘʜʘʻʪʴʩʷ ʥʘ ʦʨʛʘʥʠ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʪʘ ʥʘ ʘʢʪʠʚʥʫ 

ʛʨʦʤʘʜʩʴʢʽʩʪʴ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʛʨʦʤʘʜʠ.  

ɺʦʜʘ - ʻ ʜʞʝʨʝʣʦʤ ʞʠʪʪʷ ʪʘ ʩʪʨʘʪʝʛʽʯʥʠʤ ʨʝʩʫʨʩʦʤ ʥʘʰʦʾ ʧʣʘʥʝʪʠ. ʋʩʽ 

ʪʝʨʠʪʦʨʽʘʣʴʥʽ ʛʨʦʤʘʜʠ ʋʢʨʘʾʥʠ ʨʦʟʪʘʰʦʚʘʥʽ ʪʘ ʢʦʨʠʩʪʫʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʠʤʠ 

ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ. ʂʦʞʥʝ ʆʊɻ ʫ ʩʚʦʾʡ ʩʪʨʘʪʝʛʽʯʥʽʡ ʤʝʪʽ ʧʦʚʠʥʥʽ ʩʪʘʚʠʪʠ 

ʧʠʪʘʥʥʷ ʧʨʦ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ, ʧʽʜʭʦʜʠʪʠ 

ʝʢʦʩʠʩʪʝʤʥʦ, ʧʨʦʬʝʩʽʡʥʦ, ʩʚʽʜʦʤʦ ʪʘ ʘʢʪʠʚʥʦ.  

 

 



46 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 

1. ɺʦʜʥʽ ʨʝʩʫʨʩʠ ʥʘ ʨʫʙʝʞʽ ʍʍɯ ʩʪ.: ʧʨʦʙʣʝʤʠ ʨʘʮʽʦʥʘʣʴʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ, ʦʭʦʨʦʥʠ ʪʘ ʚʽʜʪʚʦʨʝʥʥʷ / ɿʘ ʨʝʜ. ʘʢʘʜ. ʋɽɸʅ, ʜ.ʝ.ʥ., ʧʨʦʬʝʩʦʨʘ 

ʄ.ɸ. ʍʚʝʩʠʢʘ. ð ʂ.: ʈɺʇʉ ʋʢʨʘʾʥʠ ʅɸʅ ʋʢʨʘʾʥʠ, 2005. ð 460 ʩ. 

2. ɺʆɼʅɯ ʈɽʉʋʈʉʀ ð ɯʅɺɽʉʊʀʎɯʗ ʉʔʆɻʆɼɽʅʅʗ ɯ 

ʇɽʈʉʇɽʂʊʀɺɸ ʄɸʁɹʋʊʅʔʆɻʆ. ʄ. ɸ. ʍʚʝʩʠʢ, ɺ. ʄ. ʄʘʥʜʟʠʢ. ɯʥʚʝʩʪʠʮʽʷ: 

ʧʨʘʢʪʠʢʘ ʪʘ ʜʦʩʚʽʜ ˉ 1/2009. ʉ.2-8. (http://surl.li/cerco).  

3. ɺʆɼʅʀʁ ʂʆɼɽʂʉ ʋʂʈɸɰʅʀ. ʚʚʦʜʠʪʴʩʷ ʚ ʜʽʶ ʟ 02.01.2022 

ˉ 2079-IX ʚʽʜ 17.02.2022 (http://surl.li/ajxdm). 

4. ʈʝʬʦʨʤʘ ʜʝʮʝʥʪʨʘʣʽʟʘʮʽʾ http://surl.li/bxxli 

5. ɿʘʙʨʫʜʥʝʥʥʷ ʨʽʯʦʢ ʋʢʨʘʾʥʠ: ʧʨʠʯʠʥʠ ʪʘ ʥʘʩʣʽʜʢʠ. ɺʽʪʘ 

ʉʊʈʋʊʀʅʉʔʂɸ. ɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ 10.07.2019 (http://surl.li/vgcj).  

  

http://surl.li/cerco
http://surl.li/ajxdm
http://surl.li/vgcj


47 

ʋɼʂ 631.417.2 : 631.445.4 : 631.582 

ɺʇʃʀɺ ʅɸʉʀʏɽʅʅʗ ʂʆʈʆʊʂʆʈʆʊɸʎɯʁʅʀʍ ʉɯɺʆɿʄɯʅ ʈɯɿʅʀʄʀ 

ɿɽʈʅʆʌʋʈɸɾʅʀʄʀ ʂʋʃʔʊʋʈɸʄʀ ʅɸ ɺʄɯʉʊ ʆʈɻɸʅɯʏʅʆɰ 

ʈɽʏʆɺʀʅʀ ɺ ˆʈʋʅʊɯ 

 

ʋʩʠʢ ʉʝʨʛʽʡ ɺʘʩʠʣʴʦʚʠʯ 

ʢʘʥʜ. ʩ.-ʛ. ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʟʘʛʘʣʴʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ 

ʋʤʘʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʩʘʜʽʚʥʠʮʪʚʘ 

 

ɸʥʦʪʘʮʽʷ: ʫ ʩʪʘʪʪʽ ʧʦʢʘʟʫʻʪʴʩʷ ʚʧʣʠʚ ʨʽʟʥʦʾ ʩʪʨʫʢʪʫʨʠ ʧʦʩʽʚʥʠʭ ʧʣʦʱ ʥʘ 

ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʙʘʣʘʥʩ ʛʫʤʫʩʫ ʚ ʰʘʨʽ ˇʨʫʥʪʫ 0-30 ʩʤ ʚ ʢʽʥʮʽ ʜʨʫʛʦʾ ʨʦʪʘʮʽʾ 

ʧôʷʪʠʧʽʣʴʥʠʭ ʩʽʚʦʟʤʽʥ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ 

ʟʘʤʽʥʽ ʢʫʣʴʪʫʨ ʟ ʙʽʣʴʰʦʶ ʢʽʣʴʢʽʩʪʶ ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʦʢ ʢʫʣʴʪʫʨʘʤʠ ʟ ʤʝʥʰʦʶ ʾʭ 

ʢʽʣʴʢʽʩʪʶ ʘ ʪʘʢʦʞ ʢʫʣʴʪʫʨ, ʧʽʜ ʷʢʠʤʠ ʤʽʥʝʨʘʣʽʟʫʻʪʴʩʷ ʤʝʥʰʘ ʢʽʣʴʢʽʩʪʴ ʛʫʤʫʩʫ, 

ʢʫʣʴʪʫʨʘʤʠ, ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʷʢʠʭ ʤʽʥʝʨʘʣʽʟʘʮʽʷ ʧʽʜʚʠʱʫʻʪʴʩʷ, ʚʽʜʤʽʯʝʥʘ 

ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʚ ˇʨʫʥʪʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʦʨʦʪʢʦʨʦʪʘʮʽʡʥʽ ʩʽʚʦʟʤʽʥʠ, ʨʽʟʥʽ ʟʝʨʥʦʬʫʨʘʞʥʽ 

ʢʫʣʴʪʫʨʠ ʚʤʽʩʪ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʚ ˇʨʫʥʪʽ, ʤʽʥʝʨʘʣʽʟʘʮʽʷ, ʛʫʤʽʬʽʢʘʮʽʷ, 

ʨʦʩʣʠʥʥʽ ʨʝʰʪʢʠ, ʙʘʣʘʥʩ ʛʫʤʫʩʫ. 

ɻʫʤʫʩ ʻ ʪʘʢʦʶ ʩʢʣʘʜʦʚʦʶ ˇʨʫʥʪʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʚʽʜ ʷʢʦʾ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ 

ʟʘʣʝʞʘʪʴ ʚʩʽ ʦʩʥʦʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ˇʨʫʥʪʫ [1]. ʇʨʠ ʮʴʦʤʫ ʨʫʭʦʤʘ ʯʘʩʪʠʥʘ ʛʫʤʫʩʫ 

ʻ ʚʠʨʽʰʘʣʴʥʠʤ ʬʘʢʪʦʨʦʤ ʚʠʩʦʢʦʾ ʫʨʦʞʘʡʥʦʩʪʽ ʚʠʨʦʱʫʚʘʥʠʭ ʢʫʣʴʪʫʨ [2] ʽ, 

ʦʩʦʙʣʠʚʦ, ʙʫʨʷʢʽʚ ʮʫʢʨʦʚʠʭ [3]. ʉʪʦʩʦʚʥʦ ʞ ʛʦʣʦʚʥʠʭ ʧʨʠʯʠʥ ʚʧʣʠʚʫ ʥʘ ʡʦʛʦ 

ʚʝʣʠʯʠʥʫ, ʪʦ ʪʫʪ ʤʦʞʥʘ ʟʚʝʨʥʫʪʠʩʴ, ʥʘʧʨʠʢʣʘʜ, ʜʦ ʜʦʩʚʽʜʫ 

ʅ.ɯ. ʂʘʨʪʘʤʠʰʝʚʘ [4], ʷʢʠʡ ʧʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʪʘ ʫʟʘʛʘʣʴʥʠʚʰʠ ʦʩʥʦʚʥʽ ʘʩʧʝʢʪʠ 

ʪʝʦʨʽʾ ʛʫʤʫʩʦʫʪʚʦʨʝʥʥʷ ɺ.ʈ. ɺʽʣʴʷʤʩʘ, ʧʨʠʡʰʦʚ ʜʦ ʚʠʩʥʦʚʢʫ, ʱʦ ʦʩʥʦʚʥʠʤ 

ʬʘʢʪʦʨʦʤ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʮʝʩʠ ñʥʘʢʦʧʠʯʝʥʥʷ-ʨʫʡʥʫʚʘʥʥʷò ʛʫʤʫʩʫ, ʻ 

ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ, ʷʢʠʡ ʩʪʚʦʨʶʻ ʘʝʨʦʙʥʽ ʯʠ ʘʥʘʝʨʦʙʥʽ ʫʤʦʚʠ ʜʣʷ ʛʫʤʽʬʽʢʘʮʽʾ ʯʠ 

ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʛʫʤʫʩʫ. 

ʆʩʢʽʣʴʢʠ ʩʠʩʪʝʤʘ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʚ ʪʝʭʥʦʣʦʛʽʾ ʨʽʟʥʠʭ ʢʫʣʴʪʫʨ ʻ 

ʥʝʦʜʥʘʢʦʚʦʶ, ʪʦ ʥʝʦʜʥʘʢʦʚʠʤ ʙʫʜʝ ʽ ʙʘʣʘʥʩ ʛʫʤʫʩʫ ʚ ʧʨʦʮʝʩʽ ʾʭ ʚʠʨʦʱʫʚʘʥʥʷ. 
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ɺʽʜʦʤʦ ʪʘʢʦʞ, ʱʦ ʢʨʽʤ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʠʨʦʱʫʚʘʥʥʷ, 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʢʫʣʴʪʫʨʠ ʨʽʟʥʷʪʴʩʷ ʡ ʟʘ ʩʚʦʻʶ ʙʽʦʣʦʛʽʻʶ, ʘ ʩʘʤʝ, 

ʟʜʘʪʥʽʩʪʶ ʫʪʚʦʨʶʚʘʪʠ ʨʽʟʥʫ ʢʽʣʴʢʽʩʪʴ ʢʦʨʝʥʝʚʠʭ ʪʘ ʥʘʜʟʝʤʥʠʭ ʨʝʰʪʦʢ, ʷʢʽ ʻ 

ʦʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʜʞʝʨʝʣ ʧʦʧʦʚʥʝʥʥʷ ʟʘʧʘʩʽʚ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʚ ˇʨʫʥʪʽ ʽ 

ʫʪʚʦʨʝʥʥʷ ʟ ʥʝʾ ʛʫʤʫʩʫ [5]. 

ʇʨʠ ʮʴʦʤʫ ʪʘʢʦʞ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʛʫʤʫʩʦʫʪʚʦʨʝʥʥʷ ʟ ʨʦʩʣʠʥʥʠʭ 

ʨʝʰʪʦʢ ʨʽʟʥʠʭ ʢʫʣʴʪʫʨ ʧʨʦʭʦʜʠʪʴ ʥʝʦʜʥʘʢʦʚʦ ʽ ʟʘʣʝʞʠʪʴ ʮʝʡ ʧʨʦʮʝʩ ʚʽʜ 

ʚʽʜʥʦʰʝʥʥʷ ʚʫʛʣʝʮʶ ʜʦ ʘʟʦʪʫ ʚ ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʢʘʭ [6 ]. 

ʊʦʤʫ ʚʨʘʭʦʚʫʶʯʠ ʚʠʱʝ ʚʢʘʟʘʥʝ, ʧʝʚʥʠʡ ʽʥʪʝʨʝʩ ʤʦʞʫʪʴ ʤʘʪʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʥʘʩʠʯʝʥʥʷ ʧʷʪʠʧʽʣʴʥʠʭ ʩʽʚʦʟʤʽʥ ʨʽʟʥʠʤʠ 

ʢʫʣʴʪʫʨʘʤʠ ʥʘ ʟʤʽʥʠ ʚʤʽʩʪʫ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʚ ʰʘʨʽ 0ï30 ʩʤ ʯʦʨʥʦʟʝʤʫ 

ʦʧʽʜʟʦʣʝʥʦʛʦ. 

ɺʠʚʯʝʥʥʷ ʩʽʚʦʟʤʽʥ ʟ ʢʦʨʦʪʢʦʶ ʨʦʪʘʮʽʻʶ ʥʘ ʢʘʬʝʜʨʽ ʟʘʛʘʣʴʥʦʛʦ 

ʟʝʤʣʝʨʦʙʩʪʚʘ ʋʤʘʥʩʴʢʦʛʦ ʅʋʉ ʧʨʦʚʦʜʠʪʴʩʷ ʟ 1992 ʨʦʢʫ ʥʘ ʙʘʟʽ ʩʪʘʮʽʦʥʘʨʥʦʛʦ 

ʜʦʩʣʽʜʫ, ʟʘʢʣʘʜʝʥʦʛʦ ʥʘ ʯʦʨʥʦʟʝʤʽ ʦʧʽʜʟʦʣʝʥʦʤʫ ʚʘʞʢʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ 

ʩʢʣʘʜʫ. ʇʣʦʱʘ ʜʽʣʷʥʢʠ ʩʢʣʘʜʘʻ 168 ʤ
2
, ʘ ʦʙʣʽʢʦʚʦʾ ï 80 ʤ

2
. ʈʦʟʤʽʱʝʥʥʷ 

ʚʘʨʽʘʥʪʽʚ ʚ ʜʦʩʣʽʜʽ ï ʩʠʩʪʝʤʘʪʠʯʥʝ ʧʨʠ ʪʨʠʨʘʟʦʚʽʡ ʧʦʚʪʦʨʥʦʩʪʽ. ɸʛʨʦʪʝʭʥʽʢʘ 

ʚʠʨʦʱʫʚʘʥʥʷ ʨʽʟʥʠʭ ʢʫʣʴʪʫʨ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʘ ʜʣʷ ʨʝʛʽʦʥʫ ʜʦʩʣʽʜʞʝʥʴ. 

ʉʽʚʦʟʤʽʥʠ ʤʽʞ ʩʦʙʦʶ ʨʽʟʥʠʣʠʩʷ ʷʢ ʩʢʣʘʜʦʤ ʢʫʣʴʪʫʨ, ʪʘʢ ʽ ʾʭ ʯʝʨʛʫʚʘʥʥʷʤ, 

ʤʘʶʯʠ ʧʨʠ ʮʴʦʤʫ ʦʜʥʝ ʩʧʽʣʴʥʝ ʧʦʣʝ ʙʫʨʷʢʽʚ ʮʫʢʨʦʚʠʭ, ʷʢʽ ʚ ʜʦʩʣʽʜʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʷʢ ʪʝʩʪʦʚʘ ʢʫʣʴʪʫʨʘ: ˉ 2 ʗʯʤʽʥʴ ï ʢʫʢʫʨʫʜʟʘ ï ʛʦʨʦʭ ï 

ʧʰʝʥʠʮʷ ʦʟʠʤʘ ï ʙʫʨʷʢʠ ʮʫʢʨʦʚʽ (ʢʦʥʪʨʦʣʴ); ˉ 3 ʂʫʢʫʨʫʜʟʘ ï ʷʯʤʽʥʴ ï ʛʦʨʦʭ ï 

ʧʰʝʥʠʮʷ ʦʟʠʤʘ ï ʙʫʨʷʢʠ ʮʫʢʨʦʚʽ; ˉ 4 ʂʫʢʫʨʫʜʟʘ ï ʢʫʢʫʨʫʜʟʘ ï ʛʦʨʦʭ ï 

ʧʰʝʥʠʮʷ ʦʟʠʤʘ ï ʙʫʨʷʢʠ ʮʫʢʨʦʚʽ; ˉ 5 ɻʦʨʦʭ ï ʢʫʢʫʨʫʜʟʘ ï ʛʦʨʦʭ ï ʧʰʝʥʠʮʷ 

ʦʟʠʤʘ ï ʙʫʨʷʢʠ ʮʫʢʨʦʚʽ; ˉ 6 ʗʯʤʽʥʴ ï ʢʫʢʫʨʫʜʟʘ ï ʛʦʨʦʭ ï ʯ̫ʤʽʥʴ ï ʙʫʨʷʢʠ 

ʮʫʢʨʦʚʽ; ˉ 9 ʂʫʢʫʨʫʜʟʘ ï ʷʯʤʽʥʴ ï ʛʦʨʦʭ ï ʷʯʤʽʥʴ ï ʮʫʢʨʦʚʽ ʙʫʨʷʢʠ; ˉ 10 

ʂʫʢʫʨʫʜʟʘ ï ʷʯʤʽʥʴ ï ʢʫʢʫʨʫʜʟʘ ï ʷʯʤʽʥʴ ï ʙʫʨʷʢʠ ʮʫʢʨʦʚʽ; ˉ 12 ʗʯʤʽʥʴ ï 

ʢʫʢʫʨʫʜʟʘ ï ʢʫʢʫʨʫʜʟʘ ï ʷʯʤʽʥʴ ï ʙʫʨʷʢʠ ʮʫʢʨʦʚʽ; ˉ 15 ʂʫʢʫʨʫʜʟʘ ï ʛʦʨʦʭ ï 

ʢʫʢʫʨʫʜʟʘ ï ʷʯʤʽʥʴ ï ʙʫʨʷʢʠ ʮʫʢʨʦʚʽ; ˉ 16 ʂʫʢʫʨʫʜʟʘ ï ʢʫʢʫʨʫʜʟʘ ï ʢʫʢʫʨʫʜʟʘ 

ï ʷʯʤʽʥʴ ï ʙʫʨʷʢʠ ʮʫʢʨʦʚʽ.  
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ɹʘʣʘʥʩ ʛʫʤʫʩʫ ʚ ˇʨʫʥʪʽ ʨʽʟʥʠʭ ʧôʷʪʠʧʽʣʴʥʠʭ ʩʽʚʦʟʤʽʥ ʚ ʢʽʥʮʽ ʜʨʫʛʦʾ ʨʦʪʘʮʽʾ 

ʧʨʦʚʦʜʠʚʩʷ ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʤʝʪʦʜʦʤ [7].  

ʗʢ, ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪʠ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʛʫʤʽʬʽʢʘʮʽʾ 

ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʦʢ ʷʢ ʽ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʛʫʤʫʩʫ ˇʨʫʥʪʫ ʚ ʧʨʦʮʝʩʽ ʚʠʨʦʱʫʚʘʥʥʷ 

ʨʽʟʥʠʭ ʨʦʩʣʠʥ ʚʧʣʠʚʘʻ ʽ ʥʘ ʙʘʣʘʥʩ ʛʫʤʫʩʫ ʚ ʩʽʚʦʟʤʽʥʘʭ ʟ ʨʽʟʥʦʶ ʩʪʨʫʢʪʫʨʦʶ 

ʧʦʩʽʚʥʠʭ ʧʣʦʱ, ʭʦʯ ʧʨʠ ʮʴʦʤʫ ʤʽʥʝʨʘʣʽʟʘʮʽʷ ʣʠʰʝ ʜʦ ʧʝʚʥʦʾ ʤʽʨʠ ʤʦʞʝ 

ʟʤʽʥʶʚʘʪʠʩʴ ʚʽʜ ʟʘʤʽʥʠ ʦʜʥʽʻʾ ʢʫʣʴʪʫʨʠ ʽʥʰʦʶ. ʊʘʢ, ʫ ʚʘʨʽʘʥʪʘʭ ˉ 6 ʪʘ 9, ʜʝ 

ʟʘʤʽʩʪʴ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʚʠʨʦʱʫʻʪʴʩʷ ʷʯʤʽʥʴ ʷʨʠʡ, ʚʪʨʘʪʠ ʛʫʤʫʩʫ ʚʥʘʩʣʽʜʦʢ 

ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʧʦʨʽʚʥʷʥʦ ʜʦ ʚʘʨʽʘʥʪʽʚ ˉ 2 ʪʘ 3 ʩʪʘʥʦʚʣʷʪʴ ʣʠʰʝ 0,02 ʪ/ʛʘ. ɼʝʱʦ 

ʙʽʣʴʰʠʤʠ ï ʥʘ 0,04 ʪ/ʛʘ ï ʚʦʥʠ ʩʪʘʶʪʴ ʧʨʠ ʨʦʟʰʠʨʝʥʥʽ ʧʣʦʱ ʛʦʨʦʭʫ ʟʘ ʨʘʭʫʥʦʢ 

ʷʯʤʝʥʶ ʚ ʩʽʚʦʟʤʽʥʽ ˉ 5 ʪʘ ʚ ʩʽʚʦʟʤʽʥʘʭ ˉ 10 ʪʘ 12, ʜʝ ʧʦʨʷʜ ʽʟ ʟʘʤʽʥʦʶ ʧʰʝʥʠʮʽ 

ʦʟʠʤʦʾ ʷʯʤʝʥʝʤ ʚʽʜʙʫʣʦʩʴ ʨʦʟʰʠʨʝʥʥʷ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ ʜʦ 40 % ʟʘ ʨʘʭʫʥʦʢ 

ʛʦʨʦʭʫ. 

ʇʽʜʚʠʱʫʻʪʴʩʷ ʤʽʥʝʨʘʣʽʟʘʮʽʷ ʛʫʤʫʩʫ ʽ ʪʦʜʽ, ʢʦʣʠ ʧʦʨʷʜ ʽʟ ʨʦʟʰʠʨʝʥʥʷʤ ʜʦ 

ʜʚʦʭ ʧʦʣʽʚ ʢʫʢʫʨʫʜʟʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʤʽʥʘ ʟʝʨʥʦʚʦʾ ʢʦʣʦʩʦʚʦʾ ʢʫʣʴʪʫʨʠ ʥʘ 

ʟʝʨʥʦʙʦʙʦʚʫ (ʩʽʚʦʟʤʽʥʠ ˉ 4 ʪʘ 15). ɸʣʝ ʥʘʡʚʠʱʦʶ ʚʦʥʘ ʩʪʘʻ ʧʨʠ ʨʦʟʰʠʨʝʥʥʽ 

ʢʫʢʫʨʫʜʟʠ ʜʦ 60 % ʚ ʩʽʚʦʟʤʽʥʽ ˉ 16 ï 1,08 ʪ/ʛʘ.  

ʗʢ ʫʞʝ ʙʫʣʦ ʟʛʘʜʘʥʦ ʚʠʱʝ, ʝʬʝʢʪ ʚʧʣʠʚʫ ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʦʢ ʥʘ 

ʚʽʜʪʚʦʨʝʥʥʷ ʛʫʤʫʩʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʭ ʢʽʣʴʢʦʩʪʽ ʪʘ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ. 

ɺ ʥʘʰʠʭ ʚʘʨʽʘʥʪʘʭ ʚʠʭʽʜ ʛʫʤʫʩʫ ʟ ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʦʢ ʟʤʝʥʰʫʚʘʚʩʷ 

ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʚʽʜ ʟʘʤʽʥʠ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʷʯʤʝʥʝʤ, ʥʽʞ ʚʽʜ ʨʦʟʰʠʨʝʥʥʷ ʧʣʦʱʽ 

ʢʫʢʫʨʫʜʟʠ ʪʘ ʛʦʨʦʭʫ ʚ ʩʽʚʦʟʤʽʥʘʭ ˉ 4 ʪʘ 5. 

ʊʘʢ, ʷʢʱʦ ʫ ʮʠʭ ʚʘʨʽʘʥʪʘʭ ʟʥʠʞʝʥʥʷ ʚʠʭʦʜʫ ʛʫʤʫʩʫ ʟ ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʦʢ 

ʧʦʨʽʚʥʷʥʦ ʜʦ ʚʘʨʽʘʥʪʽʚ ˉ 2 ʪʘ 3 ʩʪʘʥʦʚʠʪʴ 1,1ï6,2 %, ʪʦ ʚ ʩʽʚʦʟʤʽʥʘʭ ˉ 6 ʪʘ 9 

ʚʦʥʦ ʟʨʦʩʪʘʻ ʜʦ 14,8ï18,5 %. 

ʂʦʣʠ ʞ ʧʦʨʽʚʥʷʪʠ ʤʽʞ ʩʦʙʦʶ ʛʦʨʦʭ ʪʘ ʢʫʢʫʨʫʜʟʫ, ʪʦ ʟʘ ʚʧʣʠʚʦʤ ʥʘ 

ʟʙʽʣʴʰʝʥʥʷ ʟʘʧʘʩʽʚ ʛʫʤʫʩʫ ʟʘ ʨʘʭʫʥʦʢ ʛʫʤʽʬʽʢʘʮʽʾ ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʦʢ ʜʝʷʢʘ 

ʧʝʨʝʚʘʛʘ ʙʫʣʘ ʟʘ ʦʩʪʘʥʥʴʦʶ. ʆʩʢʽʣʴʢʠ ʫ ʚʘʨʽʘʥʪʽ ˉ 4 ʫʪʚʦʨʠʣʦʩʴ ʛʫʤʫʩʫ ʥʘ 

0,026 ʪ/ʛʘ ʙʽʣʴʰʝ, ʥʽʞ ʫ ˉ 5, ʘ ʫ ʩʽʚʦʟʤʽʥʘʭ ˉ 10 ʪʘ 12 ʮʝ ʟʙʽʣʴʰʝʥʥʷ ʧʦʨʽʚʥʷʥʦ 
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ʜʦ ʩʽʚʦʟʤʽʥ ˉ 6 ʪʘ 9 ʚʽʜ ʟʤʽʥʠ ʯʝʨʛʫʚʘʥʥʷ ʢʫʣʴʪʫʨ ʟʥʘʭʦʜʠʣʦʩʴ ʚ ʤʝʞʘʭ 0,009ï

0,033 ʪ/ʛʘ. 

ʇʦʜʽʙʥʘ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʱʦʜʦ ʟʤʽʥʠ ʟʘʧʘʩʽʚ ʛʫʤʫʩʫ ʟʘ ʨʘʭʫʥʦʢ ʛʫʤʽʬʽʢʘʮʽʾ 

ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʦʢ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠ ʟʘʤʽʥʽ ʷʯʤʝʥʶ ʛʦʨʦʭʦʤ ʫ ʩʽʚʦʟʤʽʥʽ ˉ 15 

ʪʘ ʧʨʠ ʟʘʤʽʥʽ ʛʦʨʦʭʫ ʢʫʢʫʨʫʜʟʦʶ ʫ ʩʽʚʦʟʤʽʥʽ ˉ 16. 

ʈʦʟʨʘʭʫʥʦʢ ʙʘʣʘʥʩʫ ʛʫʤʫʩʫ ʥʘ ʦʩʥʦʚʽ ʧʦʨʽʚʥʷʥʥʷ ʩʪʘʪʝʡ ʡʦʛʦ 

ʥʘʜʭʦʜʞʝʥʥʷ ʪʘ ʚʪʨʘʪ ʧʦʢʘʟʘʚ, ʱʦ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʨʛʘʥʽʯʥʠʭ 

ʜʦʙʨʠʚ ʚ ʮʽʣʦʤʫ ʧʦ ʜʦʩʣʽʜʽ ʚʽʥ ʻ ʚʽʜôʻʤʥʠʤ, ʧʨʦʪʝ ʥʘʡʤʝʥʰʠʡ ʡʦʛʦ ʜʝʬʽʮʠʪ 

(0,378 ʪʘ 0,375 ʪ/ʛʘ) ʚʽʜʤʽʯʝʥʦ ʚ ʩʽʚʦʟʤʽʥʘʭ ˉ 2 ʪʘ 3 ʟ ʪʠʧʦʚʠʤ ʥʘʙʦʨʦʤ ʢʫʣʴʪʫʨ, 

ʟʤʽʥʘ ʯʝʨʛʫʚʘʥʥʷ ʷʢʠʭ ʤʘʣʦ ʚʧʣʠʚʘʣʘ ʥʘ ʟʤʽʥʫ ʧʦʢʘʟʥʠʢʽʚ ʙʘʣʘʥʩʫ. ʄʘʡʞʝ ʜʦ 

ʦʜʥʘʢʦʚʦʛʦ ʙʘʣʘʥʩʫ ʛʫʤʫʩʫ ʧʨʠʚʦʜʠʣʘ ʟʘʤʽʥʘ ʷʯʤʝʥʶ ʥʘ ʛʦʨʦʭ ʚ ʩʽʚʦʟʤʽʥʽ ˉ 5 

ʪʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʥʘ ʷʯʤʽʥʴ ʚ ʩʽʚʦʟʤʽʥʘʭ ˉ 6 ʪʘ 9. ɺʽʜʥʦʩʥʘ ʨʽʟʥʠʮʷ ʜʦ 

ʢʦʥʪʨʦʣʴʥʦʾ ʩʽʚʦʟʤʽʥʠ ˉ 2 ʧʨʠ ʮʴʦʤʫ ʙʫʣʘ ʚ ʤʝʞʘʭ 16,7ï20,9 %. 

ɿʥʘʯʥʦ ʙʽʣʴʰʠʤ ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʜʝʬʽʮʠʪ ʛʫʤʫʩʫ ʙʫʚ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ 

ʯʘʩʪʢʠ ʢʫʢʫʨʫʜʟʠ ʜʦ 40 % ʷʢ ʟʘ ʨʘʭʫʥʦʢ ʷʯʤʝʥʶ ʚ ʩʽʚʦʟʤʽʥʽ ˉ 4 (0,484 ʪ/ʛʘ), ʪʘʢ 

ʽ ʟʘ ʨʘʭʫʥʦʢ ʛʦʨʦʭʫ ʚ ʩʽʚʦʟʤʽʥʘʭ ˉ 10 ʪʘ 12 ï 0,481 ʪʘ 0,492 ʪ/ʛʘ ʚʽʜʧʦʚʽʜʥʦ. 

ʈʦʟʰʠʨʝʥʥʷ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ ʜʦ 60 % ʚ ʩʪʨʫʢʪʫʨʽ ʧʦʩʽʚʥʠʭ ʧʣʦʱ ʟʫʤʦʚʠʣʦ 

ʥʘʡʙʽʣʴʰʠʡ ʜʝʬʽʮʠʪ ʛʫʤʫʩʫ ï 0,602 ʪ/ʛʘ.  

ʋ ʧʽʜʩʫʤʢʫ ʤʦʞʥʘ ʚʽʜʤʽʪʠʪʠ ʥʘʩʪʫʧʥʝ: ʟʙʽʣʴʰʝʥʥʶ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʛʫʤʫʩʫ ʚ 

ʩʽʚʦʟʤʽʥʽ ʜʦ ʜʝʷʢʦʾ ʤʽʨʠ ʩʧʨʠʷʻ ʟʘʤʽʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʷʯʤʝʥʝʤ ʘ ʪʘʢʦʞ 

ʨʦʟʰʠʨʝʥʥʷ ʧʦʩʽʚʽʚ ʛʦʨʦʭʫ ʟʘ ʨʘʭʫʥʦʢ ʷʯʤʝʥʶ. ɿʥʘʯʥʦ ʙʽʣʴʰʝ ʟʨʦʩʪʘʻ 

ʤʽʥʝʨʘʣʽʟʘʮʽʷ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʯʘʩʪʢʠ ʢʫʢʫʨʫʜʟʠ ʜʦ 40 ʪʘ 60 % ʟʘ ʨʘʭʫʥʦʢ 

ʷʯʤʝʥʶ ʷʨʦʛʦ ʪʘ ʛʦʨʦʭʫ; ʚʠʭʽʜ ʛʫʤʫʩʫ ʟ ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʦʢ ʟʤʝʥʰʫʻʪʴʩʷ 

ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʚʽʜ ʟʘʤʽʥʠ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʷʯʤʝʥʝʤ, ʥʽʞ ʚʽʜ ʨʦʟʰʠʨʝʥʥʷ ʧʣʦʱʽ 

ʢʫʢʫʨʫʜʟʠ ʪʘ ʛʦʨʦʭʫ ʟʘ ʨʘʭʫʥʦʢ ʷʯʤʝʥʶ. ʨʦʟʨʘʭʫʥʦʢ ʙʘʣʘʥʩʫ ʛʫʤʫʩʫ ʥʘ ʦʩʥʦʚʽ 

ʧʦʨʽʚʥʷʥʥʷ ʩʪʘʪʝʡ ʡʦʛʦ ʥʘʜʭʦʜʞʝʥʥʷ ʪʘ ʚʪʨʘʪ ʧʦʢʘʟʘʚ, ʱʦ ʤʘʡʞʝ ʜʦ ʦʜʥʘʢʦʚʦʛʦ 

ʙʘʣʘʥʩʫ ʧʨʠʚʦʜʠʣʘ ʟʘʤʽʥʘ ʷʯʤʝʥʶ ʥʘ ʛʦʨʦʭ ʪʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʥʘ ʷʯʤʽʥʴ. 

ɿʥʘʯʥʦ ʙʽʣʴʰʠʤ ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʜʝʬʽʮʠʪ ʛʫʤʫʩʫ ʙʫʚ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʯʘʩʪʢʠ 

ʢʫʢʫʨʫʜʟʠ ʜʦ 40 % ʷʢ ʟʘ ʨʘʭʫʥʦʢ ʷʯʤʝʥʶ, ʪʘʢ ʽ ʟʘ ʨʘʭʫʥʦʢ ʛʦʨʦʭʫ. ʈʦʟʰʠʨʝʥʥʷ 
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ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ ʜʦ 60 % ʚ ʩʪʨʫʢʪʫʨʽ ʧʦʩʽʚʥʠʭ ʧʣʦʱ ʟʫʤʦʚʠʣʦ ʥʘʡʙʽʣʴʰʠʡ 

ʜʝʬʽʮʠʪ ʛʫʤʫʩʫ. 
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VETERINARY  SCIENCES 

 
ɺʄɯʉʊ ʉʆʄɸʊʀʏʅʀʍ ʂʃɯʊʀʅ ʋ ʄʆʃʆʎɯ ɺɯɺʎɽʄɸʊʆʂ ʈɯɿʅʀʍ 

ʇʆʈɯɼ 

 

ʄʘʤʝʜʦʚʘ ɺ. ʄ. 

ʆʜʝʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

13, ʇʘʥʪʝʣʝʤʦʥʽʚʩʴʢʘ ʚʫʣ., ʆʜʝʩʘ, 65000, ʋʢʨʘʾʥʘ 

 

ɺʠʚʯʘʣʠ ʚʤʽʩʪ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʫ ʤʦʣʦʮʽ ʚʽʚʮʝʤʘʪʦʢ ʪʘʢʠʭ ʧʦʨʽʜ ʷʢ 

ʮʠʛʘʡʩʴʢʘ, ʜʦʨʧʝʨ, ʤʝʨʠʥʦʣʘʥʜʰʘʬ ʚʽʜʤʽʯʝʥʦ ʜʝʷʢʽ ʚʽʜʤʽʥʥʦʩʪʽ ʟʘ ʢʽʣʴʢʽʩʪʶ 

ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ. ʋ ʤʦʣʦʮʽ ʚʽʚʮʝʤʘʪʦʢ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʦʨʽʜ ʫ 20-ʜʝʥʥʦʤʫ 

ʚʽʮʽ ʜʥʽʚ ʣʘʢʪʘʮʽʾ ʚʤʽʩʪ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʥʠʞʯʝ ʥʦʨʤʠ ʚʽʜ 221,7 ʜʦ 388 ʪʠʩ ╘ 

ʩʤį, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʠʟʴʢʫ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʫ ʟʘʙʨʫʜʥʝʥʽʩʪʴ. ʋ 60-ʜʥʽʚ ʣʘʢʪʘʮʽʾ 

ʚʤʩ̔ʪ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʫ ʤʦʣʦʮʽ ʮʠʭ ʞʝ ʚʽʚʮʝʤʘʪʦʢ ʧʽʜʚʠʱʫʶʪʴʩʷ. ʇʦʨʽʚʥʷʥʦ 

ʟ ʥʦʨʤʦʶ, ʮʝ ʧʝʨʝʚʠʱʝʥʥʷ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 53,33 ʜʦ 96,67. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʚʽʚʮʝʤʘʪʢʠ, ʩʦʤʘʪʠʯʥʽ ʢʣʽʪʠʥʠ, ʜʦʨʧʝʨ, ʮʠʛʘʡʩʴʢʘ, 

ʤʝʨʠʥʦʣʘʥʜʰʘʬ, ʧʦʨʦʜʠ. 

 

ʆʚʝʯʝ ʤʦʣʦʢʦ ʤʽʩʪʠʪʴ ʙʽʣʴʰʝ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʥʽʞ ʢʦʟʠʥʝ ʪʘ ʢʦʨʦʚ'ʷʯʝ 

[2]. ʂʽʣʴʢʽʩʪʴ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥʠ ʚ ʤʦʣʦʮʽ ʻ ʚʘʞʣʠʚʠʤ ʧʦʢʘʟʥʠʢʦʤ, ʷʢ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʩʪʘʥʫ ʟʜʦʨʦʚ'ʷ ʜʨʽʙʥʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ, ʪʘʢ ʽ ʚ ʧʨʦʛʨʘʤʘʭ ʢʦʥʪʨʦʣʶ 

ʟʘ ʤʘʩʪʠʪʫ ʦʚʝʮʴ [3]. ʄʦʣʦʢʦ ʦʪʨʠʤʘʥʦ ʚʽʜ ʭʚʦʨʠʭ ʥʘ ʤʘʩʪʠʪ ʦʚʝʮʴ, ʷʢʱʦ ʚ 

ʥʴʦʤʫ ʤʽʩʪʠʪʴʩʷ ʙʽʣʴʰʝ 1 ʤʣʥ./ʩʤ3 ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ. ʅʠʥʽ ʥʝ ʚʠʟʥʘʯʝʥʦ 

ʧʦʨʦʛʦʚʠʭ ʟʥʘʯʝʥʴ ʜʣʷ ʢʽʣʴʢʦʩʪʽ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʚ ʦʚʝʯʦʤʫ ʤʦʣʦʮʽ ʯʝʨʝʟ 

ʩʫʧʝʨʝʯʣʠʚʽ ʜʫʤʢʠ [4, 5] ʄʦʣʦʢʦ ʚʽʜ ʟʜʦʨʦʚʠʭ ʦʚʝʮʴ ʧʦʚʠʥʥʦ ʤʽʩʪʠʪʠ 

ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʥʝ ʙʽʣʴʰʝ 250 ʪʠʩ./ʩʤ3. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʚʩʪʘʥʦʚʠʪʠ ʢʨʠʪʝʨʽʡ 

ʢʽʣʴʢʦʩʪʽ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ <500 ʪʠʩ./ʩʤ3 ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʦʚʝʯʦʛʦ 

ʤʦʣʦʢʘ. ʋ ʨʘʟʽ ʧʝʨʝʚʠʱʝʥʥʷ ʚʢʘʟʘʥʦʛʦ ʨʽʚʥʷ ʟʤʝʥʰʝʥʥʷ ʥʘʜʦʶ ʩʪʘʥʦʚʠʣʦ 16 %, 

ʪʦʜʽ ʷʢ ʚʤʽʩʪ ʞʠʨʫ ʪʘ ʙʽʣʢʘ ʟʙʽʣʴʰʫʚʘʚʩʷ ʥʘ 0,06 % ʪʘ 0,29 % ʚʽʜʧʦʚʽʜʥʦ [1]. 
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ʄʝʪʦʁ ʤʦʝʾ ʨʦʙʦʪʠ ʙʫʣʦ ʧʦʨʽʚʥʷʪʠ ʚʤʽʩʪ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʫ ʤʦʣʦʮʽ 

ʚʽʚʮʝʤʘʪʦʢ ʥʘ 20 ʪʘʢ ʽ ʥʘ 60 ʜʝʥʴ ʣʘʢʪʘʮʽʾ.  

ʈʦʙʦʪʘ ʚʠʢʦʥʫʚʘʣʘʩʷ ʚ ʫʤʦʚʘʭ ʧʨʠʚʘʪʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ɼʦʙʨʦʙʫʪ 

ɹʝʨʝʟʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ 3 ʛʨʫʧʠ ʚʽʚʮʝʤʘʪʦʢ ʧʦ 3 

ʛʦʣʦʚʠ ʫ ʢʦʞʥʽʡ. ɻʨʫʧʠ ʚʽʚʮʝʤʘʪʦʢ ʬʦʨʤʫʚʘʣʠ ʟʘ ʧʨʠʥʮʠʧʦʤ ʘʥʘʣʦʛʽʚ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʞʠʚʦʾ ʤʘʩʠ, ʚʽʢʫ ʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʯʠʩʣʘ ʣʘʢʪʘʮʽʡ. ɺʦʥʠ ʤʘʣʠ 

ʞʠʚʫ ʤʘʩʫ 50 ʢʛ, 4-ʨʽʯʥʠʡ ʚʽʢ, 3-ʶ ʣʘʢʪʘʮʽʶ ʪʘ ʧʝʨʰʠʡ ʙʦʥʽʪʫʚʘʣʴʥʠʡ ʢʣʘʩ. 

ɻʨʫʧʘ ʚʽʚʮʝʤʘʪʦʢ ʮʠʛʘʡʩʴʢʦʾ ʧʦʨʦʜʠ ʙʫʣʘ ʢʦʥʪʨʦʣʴʥʦʶ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 

ʚʽʚʮʝʤʘʪʦʢ ʧʦʨʦʜʠ ʤʝʨʠʥʦʣʘʥʜʰʘʬ (ʧʝʨʰʘ ʜʦʩʣʽʜʥʘ ʛʨʫʧʘ) ʪʘ ʧʦʨʦʜʠ ʜʦʨʧʝʨ 

(ʜʨʫʛʘ ʜʦʩʣʽʜʥʘ ʛʨʫʧʘ). ɯʥʜʠʚʽʜʫʘʣʴʥʦ ʧʦ ʢʦʞʥʽʡ ʚʽʚʮʝʤʘʪʮʽ ʚʠʟʥʘʯʘʣʠ ʢʽʣʴʢʽʩʪʴ 

ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʫ ʤʦʣʦʮʽ. ɼʦʩʣʽʜʞʝʥʥʷ ʟʨʦʟʢʽʚ ʤʦʣʦʢʘ ʧʨʦʚʦʜʠʣʠ ʫ 

ʣʘʙʦʨʦʪʦʨʽʾ ʆʜʝʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʥʘ ʘʥʘʣʽʟʘʪʦʨʽ 

ʤʦʣʦʢʘ ʚʽʩʢʦʟʠʤʝʪʨʠʯʥʦʤʫ çʉʦʤʘʪʦʩè. ʎʠʬʨʦʚʽ ʜʘʥʽ ʦʧʨʘʮʴʦʚʫʚʘʣʠ ʟʘ 

ʘʣʛʦʨʠʪʤʘʤʠ ʇʣʦʭʽʥʩʴʢʦʛʦ ʄ. ɸ. (1961) ʪʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷʤ Excel. 

ɺʤʽʩʪ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʫ ʤʦʣʦʮʽ ʚʽʚʮʝʤʘʪʦʢ ʨʽʟʥʠʭ ʧʦʨʽʜ ʥʘ 20 ʪʘ 60 

ʜʝʥʴ ʣʘʢʪʘʮʽʾ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ 1. 

ʊʘʙʣʠʮʷ 1 

ɺʤʽʩʪ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʫ ʤʦʣʦʮʽ ʚʽʚʮʝʤʘʪʦʢ ʨʽʟʥʠʭ ʧʦʨʽʜ, 

ʭÑSʭ, n=3 (ʪʠʩ ╘ ʩʤį) 

 

ɼʥʽ 

ʣʘʢʪʘʮʽʾ 

 

ʅʦʨʤʘ 

ʇʦʨʦʜʠ 

ʮʠʛʘʡʩʴʢʘ ʜʦʨʧʝʨ ʤʝʨʠʥʦʣʘʜʰʘ

ʬ 

500 

ʪʠʩ ╘ 

ʩʤį 

ʭÑSʭ ʭÑSʭ ʭÑSʭ 

20 ʜʥʽʚ 112Ñ1,414 119Ñ0,707 278,3Ñ23,5 

60 ʜʥʽʚ 596,67Ñ59,3 573,33Ñ61,78 553,33Ñ43,2 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʦʜʝʨʞʘʥʽ ʪʘʢʽ ʜʘʥʥʽ ʫ ʤʦʣʦʮʽ 

ʚʽʚʮʝʤʘʪʦʢ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʦʨʽʜ ʫ 20-ʜʝʥʥʦʤʫ ʚʽʮʽ ʜʥʽʚ ʣʘʢʪʘʮʽʾ ʚʤʽʩʪ 

ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʥʠʞʯʝ ʥʦʨʤʠ ʚʽʜ 221,7 ʜʦ 388 ʪʠʩ ╘ ʩʤį, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʥʠʟʴʢʫ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʫ ʟʘʙʨʫʜʥʝʥʽʩʪʴ. ʋ 60-ʜʥʽʚ ʣʘʢʪʘʮʽʾ ʚʤʽʩʪ ʩʦʤʘʪʠʯʥʠʭ 
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ʢʣʽʪʠʥ ʫ ʤʦʣʦʮʽ ʮʠʭ ʞʝ ʚʽʚʮʝʤʘʪʦʢ ʧʽʜʚʠʱʫʶʪʴʩʷ. ʇʦʨʽʚʥʷʥʦ ʟ ʥʦʨʤʦʶ, ʮʝ 

ʧʝʨʝʚʠʱʝʥʥʷ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 53,33 ʜʦ 96,67. 

ʅʘʡʙʽʣʴʰʠʡ ʚʤʽʩʪ ʥʘ 20 ʪʘʢ ʽ ʥʘ 60 ʜʝʥʴ ʣʘʢʪʘʮʽʾ ʙʫʚ ʫ ʤʦʣʦʮʽ ʚʽʚʮʝʤʘʪʦʢ 

ʧʦʨʦʜʠ ʤʝʨʠʥʦʣʘʜʰʘʬ. ʊʘʢ ʧʦʨʽʚʥʷʥʦ ʟ ʤʦʣʦʢʦʤ ʚʽʚʮʝʤʘʪʦʢ ʮʠʛʘʡʩʴʢʦʾ ʧʦʨʦʜʠ 

ʩʪʘʥʦʚʠʪʴ 166,3 ʪʠʩ ╘ ʩʤį, ʘʙʦ 148,5 %, ʘ ʟ ʤʦʣʦʢʦʤ ʚʽʚʮʝʤʘʪʦʢ ʧʦʨʦʜʠ ʜʦʨʧʝʨ ʥʘ 

150,3 ʪʠʩ ╘ ʩʤį, ʘʙʦ 133,8 %. ʂʽʣʴʢʽʩʪʴ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʥʘ 60 ʜʝʥʴ ʣʘʢʪʘʮʽʾ 

ʥʘʡʙʽʣʴʰʠʡ ʫ ʤʦʣʦʮʽ ʚʽʚʮʝʤʘʪʦʢ ʮʠʛʘʡʩʴʢʦʾ ʧʦʨʦʜʠ, ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʨʦʜʦʶ 

ʜʦʨʧʝʨ ʥʘ 23,34 ʪʠʩ ╘ ʩʤį, ʘʙʦ 4,1 %, ʘ ʟ ʧʦʨʦʜʦʶ ʤʝʨʠʥʦʣʘʜʰʘʬ ʥʘ 63,34 ʪʠʩ ╘ 

ʩʤį, ʘʙʦ 7,3 %. 

ɺʠʩʥʦʚʢʠ. 

1. ʋ ʤʦʣʦʮʽ ʚʽʚʮʝʤʘʪʦʢ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʦʨʽʜ ʫ 20-ʜʝʥʥʦʤʫ ʚʽʮʽ ʜʥʽʚ 

ʣʘʢʪʘʮʽʾ ʚʤʽʩʪ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʥʠʞʯʝ ʥʦʨʤʠ ʚʽʜ 221,7 ʜʦ 388 ʪʠʩ ╘ ʩʤį, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʠʟʴʢʫ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʫ ʟʘʙʨʫʜʥʝʥʽʩʪʴ.  

2. ʋ 60-ʜʥʽʚ ʣʘʢʪʘʮʽʾ ʚʤʽʩʪ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʫ ʤʦʣʦʮʽ ʮʠʭ ʞʝ ʚʽʚʮʝʤʘʪʦʢ 

ʧʽʜʚʠʱʫʶʪʴʩʷ. ʇʦʨʽʚʥʷʥʦ ʟ ʥʦʨʤʦʶ, ʮʝ ʧʝʨʝʚʠʱʝʥʥʷ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 53,33 ʜʦ 

96,67. 
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BIOLOGICAL  SCIENCES 

 
ʋɼʂ: 612.1:612.621 

ʊʈʆʄɹʆʊʀʏʅɯ ʋʉʂʃɸɼʅɽʅʅʗ ɺ ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅɯʁ 

ʄʆɼɽʃɯ ʉʀʅɼʈʆʄʋ ɻɯʇɽʈʉʊʀʄʋʃʗʎɯɰ ʗɭʏʅʀʂɯɺ  

 

ʂʦʨʞ ʈʦʜʽʦʥ ɸʥʜʨʽʡʦʚʠʯ 

ʉʪʫʜʝʥʪ 

ɿʘʧʦʨʽʟʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʇʨʠ ʩʠʥʜʨʦʤʽ ʛʽʧʝʨʩʪʠʤʫʣʷʮʽʾ ʷʻʯʥʠʢʽʚ ʚʠʷʚʣʷʶʪʴʩʷ ʟʤʽʥʠ 

ʛʝʤʦʩʪʘʟʫ. ʋ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʤʦʜʝʣʽ ʩʠʥʜʨʦʤʫ ʛʽʧʝʨʩʪʠʤʫʣʷʮʽʾ ʷʻʯʥʠʢʽʚ 

ʜʦʩʣʽʜʞʫʚʘʚʩʷ ʪʨʦʤʙʦʪʠʯʥʠʡ ʚʧʣʠʚ ʛʦʨʤʦʥʦʪʝʨʘʧʽʾ (ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ 

ʚʠʩʦʢʠʭ ʜʦʟʘʭ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʷʡʮʝʢʣʽʪʠʥ ʧʨʠ ʜʦʧʦʤʽʞʥʠʭ 

ʨʝʧʨʦʜʫʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʷʭ ʝʢʩʪʨʘʢʦʨʧʦʨʘʣʴʥʦʛʦ ʟʘʧʣʽʜʥʝʥʥʷ). ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʧʽʜʚʠʱʝʥʥʷ ʛʝʤʦʢʦʘʛʫʣʷʮʽʡʥʠʭ 

ʧʨʦʮʝʩʽʚ ʫ ʢʫʣʴʪʠʚʦʚʘʥʠʭ ʟʨʘʟʢʘʭ ʢʨʦʚʽ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʚʥʝʩʝʥʦʾ ʜʦʟʠ 

ʬʦʣʽʢʫʣʦʩʪʠʤʫʣʶʶʯʦʛʦ ʛʦʨʤʦʥʫ (20 ʤʢʛ/ʤʣ ʪʘ 40 ʤʢʛ/ʤʣ) ʪʘ ʜʦʙʠ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ. ɺʢʘʟʘʥʠʡ ʧʽʜʭʽʜ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʨʦʟʨʦʙʢʠ 

ʧʨʦʛʥʦʩʪʠʯʥʦʛʦ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʢʨʠʪʝʨʽʶ ʱʦʜʦ ʨʦʟʚʠʪʢʫ ʪʨʦʤʙʦʪʠʯʥʠʭ 

ʧʨʦʮʝʩʽʚ, ʬʦʨʤʫʚʘʥʥʷ ʛʨʫʧ ʨʠʟʠʢʫ ʩʝʨʝʜ ʞʽʥʦʢ, ʷʢʽ ʛʦʪʫʶʪʴʩʷ ʜʦ ɽʂɿ ʘʙʦ 

ʤʘʶʪʴ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʉɻʗ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʪʨʦʤʙʦʪʠʯʥʽ ʫʩʢʣʘʜʥʝʥʥʷ, ʩʠʥʜʨʦʤ ʛʽʧʝʨʩʪʠʤʫʣʷʮʽʾ 

ʷʻʯʥʠʢʽʚ, ʬʦʣʽʢʫʣʦʩʪʠʤʫʣʶʶʯʠʡ ʛʦʨʤʦʥ,  

 

ɺʩʪʫʧ. ʏʘʩʪʦʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʩʪʨʘʢʦʨʧʦʨʘʣʴʥʦʛʦ ʟʘʧʣʽʜʥʝʥʥʷ (ɽʂɿ), ʷʢ 

ʜʦʧʦʤʽʞʥʦʾ ʨʝʧʨʦʜʫʢʪʠʚʥʦ ʾʪʝʭʥʦʣʦʛʽʾ, ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʧʨʦʜʦʚʞʫʻ ʘʢʪʠʚʥʦ 

ʟʨʦʩʪʘʪʠ. ʇʨʠ ʮʴʦʤʫ ʘʢʪʠʚʥʦ ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʫʩʢʣʘʜʥʝʥʥʷ, ʷʢʽ ʩʫʧʨʦʚʦʜʞʫʶʪʴ 

ʜʘʥʠʡ ʧʨʦʮʝʩ ʪʘ ʤʦʞʫʪʴ ʩʪʘʥʦʚʠʪʠ ʟʘʛʨʦʟʫ ʽʤʧʣʘʥʪʘʮʽʾ ʝʤʙʨʽʦʥʫ, ʚʠʥʦʰʫʚʘʥʥʷ 



57 

ʚʘʛʽʪʥʦʩʪʽ ʪʘ ʟʜʦʨʦʚᾷʶ ʞʽʥʢʠ (ʩʠʥʜʨʦʤ ʛʽʧʝʨʩʪʠʤʫʣʷʮʽʾ ʷʻʯʥʠʢʽʚ (ʉɻʗ), 

ʪʨʦʤʙʦʪʠʯʥʽ ʫʩʢʣʘʜʥʝʥʥʷ). ʋ ʞʽʥʦʢ, ʱʦ ʚʢʣʶʯʘʶʪʴʩʷ ʜʦ ʧʨʦʛʨʘʤ ɽʂɿ, ʤʘʻ 

ʤʽʩʮʝ ʦʙ'ʻʢʪʠʚʥʦ ʙʽʣʴʰ ʚʠʩʦʢʠʡ ʨʠʟʠʢ ʚʝʥʦʟʥʠʭ ʪʨʦʤʙʦʝʤʙʦʣʽʯʥʠʭ ʫʩʢʣʘʜʥʝʥʴ 

(ɺʊɽ), ʱʦ, ʷʢ ʧʨʘʚʠʣʦ, ʧʦʚ'ʷʟʘʥʝ ʟ ʚʽʢʦʤ, ʚʠʩʦʢʦʶ ʧʦʰʠʨʝʥʽʩʪʶ ʤʝʪʘʙʦʣʽʯʥʦʛʦ 

ʩʠʥʜʨʦʤʫ, ʥʘʷʚʥʽʩʪʶ ʩʫʧʫʪʥʴʦʾ ʧʘʪʦʣʦʛʽʾ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʛʝʥʝʪʠʯʥʦ ʦʙʫʤʦʚʣʝʥʦʶ 

ʪʘ ʟ ʘʥʪʠʬʦʩʬʦʣʽʧʽʜʥʠʤ ʩʠʥʜʨʦʤʦʤ. ɺʨʘʭʦʚʫʶʯʠ ʪʷʞʢʽ ʫʩʢʣʘʜʥʝʥʥʷ ɺʊɽ, ʘ 

ʪʘʢʦʞ ʧʽʜʚʠʱʝʥʠʡ ʨʠʟʠʢ ɺʊɽ ʫ ʧʘʮʽʻʥʪʦʢ ʽʟ ʉɻʗ, ʮʝ ʧʠʪʘʥʥʷ ʧʦʪʨʝʙʫʻ 

ʦʩʦʙʣʠʚʦʾ ʫʚʘʛʠ [1]. 

ʉʪʠʤʫʣʷʮʽʷ ʦʚʫʣʷʮʽʾ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʩʪʘʥʫ ʛʽʧʝʨʝʩʪʨʦʛʝʥʽʾ. 

ʈʽʚʥʽ ʝʩʪʨʘʜʽʦʣʫ ʢʦʨʝʣʶʶʪʴ ʽʟ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʬʽʙʨʠʥʦʛʝʥʫ, ʨʽʚʥʷʤʠ D-ʜʠʤʝʨʫ 

ʪʘ ʨʝʟʠʩʪʝʥʪʥʽʩʪʶ ʜʦ ʘʢʪʠʚʦʚʘʥʦʛʦ ʧʨʦʪʝʾʥʫ ʉ (ɸʈʉ). ʉʪʠʤʫʣʷʮʽʷ ʦʚʫʣʷʮʽʾ 

ʪʘʢʦʞ ʘʩʦʮʽʶʻʪʴʩʷ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʨʽʚʥʽʚ ʜʝʷʢʠʭ ʬʘʢʪʦʨʽʚ ʟʩʽʜʘʥʥʷ ʢʨʦʚʽ: 

ʬʘʢʪʦʨʘ V, ʬʽʙʨʠʥʦʛʝʥʫ, ʬʘʢʪʦʨʘ ʌʦʥ ɺʽʣʣʝʙʨʘʥʜʘ. ʆʜʥʦʯʘʩʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ 

ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʡ ʝʥʜʦʛʝʥʥʦʾ ʘʥʪʠʢʦʘʛʫʣʷʪʠʚʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ 

ʟʥʠʞʝʥʥʷʤ ʨʽʚʥʽʚ ʘʥʪʠʪʨʦʤʙʽʥʫ ʪʘ ʧʨʦʪʝʾʥʫ S. ʈʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ ɸʈʉ 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʧʨʠ ʩʪʠʤʫʣʷʮʽʾ ʦʚʫʣʷʮʽʾ ʪʘ ʟʙʝʨʽʛʘʻʪʴʩʷ ʥʘ ʧʽʜʚʠʱʝʥʦʤʫ ʨʽʚʥʽ ʧʨʠ 

ʧʨʦʚʝʜʝʥʥʽ ʧʽʜʪʨʠʤʢʠ ʣʶʪʝʾʥʦʚʦʾ ʬʘʟʠ. ɺʘʞʣʠʚʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʧʦʨʫʰʝʥʥʷ 

ʬʫʥʢʮʽʾ ʧʨʠʨʦʜʥʠʭ ʘʥʪʠʢʦʘʛʫʣʷʥʪʽʚ ʪʘ ʨʦʟʚʠʪʦʢ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ ɸʈʉ 

ʩʪʘʥʦʚʠʪʴ ʦʩʦʙʣʠʚʠʡ ʨʠʟʠʢ ʫ ʧʘʮʽʻʥʪʦʢ ʟ ʤʫʪʘʮʽʻʶ FV Leiden ʪʘ 

ʘʥʪʠʬʦʩʬʦʣʽʧʽʜʥʠʤ ʩʠʥʜʨʦʤʦʤ, ʢʦʣʠ ʚʞʝ ʥʘʷʚʥʘ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ ɸʈʉ 

ʚʠʟʥʘʯʘʻ ʬʦʥʦʚʝ ʧʽʜʚʠʱʝʥʥʷ ʨʠʟʠʢʫ ʪʨʦʤʙʦʝʤʙʦʣʽʯʥʠʭ ʫʩʢʣʘʜʥʝʥʴ [1]. 

ʑʝ ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʦʧʠʩʘʥʽ ʟʤʽʥʠ ʛʝʤʦʩʪʘʟʫ ʚʠʷʚʣʷʶʪʴʩʷ ʧʨʠ ʩʠʥʜʨʦʤʽ 

ʛʽʧʝʨʩʪʠʤʫʣʷʮʽʾ ʷʻʯʥʠʢʽʚ. ʉɻʗ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷʤ ʨʽʚʥʽʚ 

ʬʽʙʨʠʥʦʛʝʥʫ, D-ʜʠʤʝʨʫ, ʢʦʤʧʣʝʢʩʽʚ ʪʨʦʤʙʽʥ-ʘʥʪʠʪʨʦʤʙʽʥ ʪʘ F1+2, ʟʥʠʞʝʥʥʷʤ 

ʨʽʚʥʷ ʧʨʝʢʘʣʣʽʢʨʝʾʥʫ ʪʘ ʪʢʘʥʠʥʥʦʛʦ ʬʘʢʪʦʨʘ, ʧʨʠʯʦʤʫ ʮʽ ʟʤʽʥʠ ʟʙʝʨʽʛʘʶʪʴʩʷ 

ʧʨʦʪʷʛʦʤ ʜʝʢʽʣʴʢʦʭ ʪʠʞʥʽʚ. ʎʽʢʘʚʦ, ʱʦ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ D-ʜʠʤʝʨʘ ʪʘ 

ʢʦʤʧʣʝʢʩʽʚ ʪʨʦʤʙʽʥ-ʘʥʪʠʪʨʦʤʙʽʥ ʘʩʦʮʽʶʶʪʴʩʷ ʟ ʥʝʚʜʘʯʘʤʠ ɽʂɿ. ʇʦʜʽʙʥʠʡ 

ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʤʽʞ ʥʘʜʤʽʨʥʦʶ ʘʢʪʠʚʘʮʽʻʶ ʢʦʘʛʫʣʷʮʽʾ ʪʘ ʥʝʚʜʘʣʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ɽʂɿ ʱʝ ʨʘʟ ʧʽʜʪʚʝʨʜʞʫʻ ʚʘʞʣʠʚʽʩʪʴ ʤʝʭʘʥʽʟʤʽʚ ʛʝʤʦʩʪʘʟʫ ʫ ʧʨʦʮʝʩʽ ʽʤʧʣʘʥʪʘʮʽʾ 

[2, 3]. 
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ʄʝʪʘ ʨʦʙʦʪʠ. ɺʠʚʯʠʪʠ ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʤʦʜʝʣʽ ʩʠʥʜʨʦʤʫ 

ʛʽʧʝʨʩʪʠʤʫʣʷʮʽʾ ʷʻʯʥʠʢʽʚ ʪʨʦʤʙʦʪʠʯʥʠʡ ʚʧʣʠʚ ʛʦʨʤʦʥʦʪʝʨʘʧʽʾ ʟ ʦʪʨʠʤʘʥʥʷ 

ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʷʡʮʝʢʣʽʪʠʥ ʧʨʠ ʜʦʧʦʤʽʞʥʽʡ ʨʝʧʨʦʜʫʢʪʠʚʥʽʡ ʪʝʭʥʦʣʦʛʽʾ 

ʝʢʩʪʨʘʢʦʨʧʦʨʘʣʴʥʦʛʦ ʟʘʧʣʽʜʥʝʥʥʷ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʦʜʝʣʴ ʩʠʥʜʨʦʤʫ ʛʽʧʝʨʩʪʠʤʫʣʷʮʽʾ 

ʷʻʯʥʠʢʽʚ ʨʝʘʣʽʟʫʚʘʣʠ ʥʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʱʫʨʘʭ 6-ʤʽʩʷʯʥʦʛʦ ʚʽʢʫ ʣʽʥʽʾ ɺʽʩʪʘʨ. 

ɺʧʣʠʚ ʛʦʨʤʦʥʦʪʝʨʘʧʽʾ (ʬʦʣʽʢʫʣʦʩʪʠʤʫʣʶʶʯʠʡ ʛʦʨʤʦʥ) ʥʘ ʛʝʤʦʩʪʘʟ 

ʜʦʩʣʽʜʞʫʚʘʣʠ ʧʨʠ ʧʦʩʪʘʥʦʚʮʽ ʨʝʘʢʮʽʾ ʙʣʘʩʪʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ (ʈɹʊʃ) ʫ ʟʨʘʟʢʘʭ 

ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ ʱʫʨʽʚ; ʟʨʘʟʢʠ ʢʨʦʚʽ ʽʥʢʫʙʫʚʘʣʠ ʧʨʦʪʷʛʦʤ 3-ʭ ʜʽʙ ʟ ʨʽʟʥʠʤ 

ʜʦʟʫʚʘʥʥʷʤ ʬʦʣʽʢʫʣʦʩʪʠʤʫʣʶʶʯʦʛʦ ʛʦʨʤʦʥʫ (20 ʤʢʛ/ʤʣ ʪʘ 40 ʤʢʛ/ʤʣ). ʇʽʩʣʷ 

ʟʘʢʽʥʯʝʥʥʷ ʪʝʨʤʽʥʫ ʽʥʢʫʙʘʮʽʾ ʟ ʢʦʞʥʦʛʦ ʟʨʘʟʢʘ ʨʦʙʠʣʠ ʤʘʟʦʢ, ʫ ʷʢʦʤʫ ʥʘʧʽʚ 

ʢʽʣʴʢʽʩʥʠʤ ʤʝʪʦʜʦʤ ʦʙʨʘʭʦʚʫʚʘʣʠ ʚʠʧʘʜʢʠ ʢʦʘʛʫʣʷʮʽʡ ʢʨʦʚʽ (ʟʛʫʩʪʢʠ ʜʽʘʤʝʪʨʦʤ 

ʜʦ 1 ʤʤ ʦʙʨʘʭʦʚʫʚʘʣʠ ʷʢ 0,5 ʫ.ʦ.; ʜʽʘʤʝʪʨʦʤ 1-2 ʤʤ - ʷʢ 1,0 ʫ.ʦ.; ʜʽʘʤʝʪʨʦʤ 

ʙʽʣʴʰʝ 2 ʤʤ - ʷʢ 1,5 ʫ.ʦ.). 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʈʝʘʢʮʽʷ ʙʘʣʘʩʪʥʦʾ ʪʨʘʩʬʦʨʤʘʮʽʾ ʣʽʤʬʦʮʠʪʽʚ 

ʫ ʟʨʘʟʢʘʭ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ ʱʫʨʽʚ ʟ ʤʦʜʝʣʽ ʉɻʗ ʧʣʘʥʫʚʘʣʦʩʴ ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ 

ʚʠʷʚʣʝʥʥʷ ʥʘʡʙʽʣʴʰ ʨʘʥʥʽʭ ʧʨʦʛʥʦʩʪʠʯʥʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ ʢʨʠʪʝʨʽʾʚ ʨʝʘʣʽʟʘʮʽʾ 

ʉɻʗ. ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʧʦʩʪʘʥʦʚʢʠ ʈɹʊʃ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʚʧʣʠʚ ʛʦʨʤʦʥʽʚ ʥʘ 

ʛʝʤʦʢʦʘʛʫʣʷʮʽʶ ʫ ʢʫʣʴʪʠʚʦʚʘʥʠʭ ʟʨʘʟʢʘʭ, ʱʦ ʤʦʞʝ ʥʘʜʘʪʠ ʜʦʜʘʪʢʦʚʫ 

ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʚʠʚʯʝʥʥʷ ʧʨʦʙʣʝʤʠ ʪʨʦʤʙʦʫʪʚʦʨʝʥʥʷ ʷʢ ʫʩʢʣʘʜʥʝʥʥʷ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʦʧʦʤʽʞʥʠʭ ʨʝʧʨʦʜʫʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʨʦʤʙʦʫʪʚʦʨʝʥʥʷ ʫ ʟʨʘʟʢʘʭ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ ʱʫʨʽʚ ʟ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʤʦʜʝʣʽ ʉɻʗ ʧʽʜ ʚʧʣʠʚʦʤ ʨʽʟʥʠʭ ʜʦʟ ʬʦʣʽʢʫʣʦʩʪʠʤʫʣʶʶʯʦʛʦ 

ʛʦʨʤʦʥʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʪʘʙʣʠʮʽ 1. 

ɺʨʘʭʦʚʫʶʯʠ ʧʽʜʚʠʱʝʥʥʷ ʛʝʤʦʢʦʘʛʫʣʷʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʢʫʣʴʪʠʚʦʚʘʥʠʭ 

ʟʨʘʟʢʘʭ ʢʨʦʚʽ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʜʦʟʠ ʛʦʨʤʦʥʫ ʪʘ ʜʦʙʠ ʢʫʣʴʪʠʚʫʚʘʥʥʷ, ʚʢʘʟʘʥʠʡ 

ʧʽʜʭʽʜ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʨʦʟʨʦʙʢʠ ʧʨʦʛʥʦʩʪʠʯʥʦʛʦ ʣʘʙʦʨʘʪʦʨʥʦʛʦ 

ʢʨʠʪʝʨʽʶ ʱʦʜʦ ʨʦʟʚʠʪʢʫ ʪʨʦʤʙʦʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʬʦʨʤʫʚʘʥʥʷ ʛʨʫʧ ʨʠʟʠʢʫ 

ʩʝʨʝʜ ʞʽʥʦʢ, ʷʢʽ ʛʦʪʫʶʪʴʩʷ ʜʦ ɽʂɿ ʘʙʦ ʤʘʶʪʴ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʉɻʗ. 
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ʊʘʙʣʠʮʷ 1 

ɻʝʤʦʢʦʘʛʫʣʷʮʽʷ ʫ ʟʨʘʟʢʘʭ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ ʱʫʨʽʚ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ 

ʤʦʜʝʣʽ ʉɻʗ ʧʽʜ ʚʧʣʠʚʦʤ ʬʦʣʽʢʫʣʦʩʪʠʤʫʣʶʶʯʦʛʦ ʛʦʨʤʦʥʫ 

 ɼʦʙʘ ʈɹʊʃ 

1 ʜʦʙʘ (ʫ.ʦ.) 2 ʜʦʙʘ (ʫ.ʦ.) 3 ʜʦʙʘ (ʫ.ʦ.) 

ɼʦʟʘ ʛʦʨʤʦʥʫ  

ʂʦʥʪʨʦʣʴ 0+0+0=0 0,5+1,5+0=2 0,5+1,5+0=2 

20 0+0+0=0 1,5+0,5+0=2 1,5+0,5+0=2 

40 0+1+0=1 0,5+1+0,5=2 0,5+1+1=2,5 

ɺʠʩʥʦʚʦʢ. ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʜʦʟʠ ʬʦʣʽʢʫʣʦʩʪʠʤʫʣʶʶʯʦʛʦ ʛʦʨʤʦʥʫ ʫ 

ʢʫʣʴʪʠʚʦʚʘʥʠʭ ʟʨʘʟʢʘʭ ʢʨʦʚʽ ʪʘ ʜʦʙʠ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ 

ʛʝʤʦʢʦʘʛʫʣʷʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ. 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ 

1. ɸʢʠʥʴʰʠʥʘ ʉ., ʄʘʢʘʮʘʨʠʷ ɸ., ɹʠʮʘʜʟʝ ɺ. ʊʨʦʤʙʦʬʠʣʠʷ ʠ 

ʪʨʦʤʙʦʵʤʙʦʣʠʯʝʩʢʠʝ ʦʩʣʦʞʥʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɸʢʫʰʝʨʩʪʚʦ, ʛʠʥʝʢʦʣʦʛʠʷ, 

ʨʝʧʨʦʜʫʢʮʠʷ. ʊʦʤ 8, ˉ2. 2014. ʉ. 89ï95. 

2. Kodama H., Fukuda J., Karube H., Matsui T., Shimizu Y., Tanaka T. Status 

of the coagulation and fibrinolytic systems in ovarian hyperstimulation syndrome. 

Fertility and Sterility. Volume 66, Issue 3. 1996. ʈ. 417-424. 

3. Rogolino A., Coccia M. E., Fedi S., Gori A. M., Cellai A. P., Scarselli G. F., 

Prisco D., Abbate R. Hypercoagulability, high tissue factor and low tissue factor 

pathway inhibitor levels in severe ovarian hyperstimulation syndrome: possible 

association with clinical outcome. Blood Coagulation and Fibrinolysis. Volume 14, 

Issue 3. 2003. ʈ. 277-282. 
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ɸʂʊʀɺʅɯʉʊʔ ɽʅɿʀʄɯɺ ɺʋɻʃɽɺʆɼʅʆɻʆ ʆɹʄɯʅʋ ɽʈʀʊʈʆʎʀʊɯɺ 

ʑʋʈɯɺ ɿɸ ʋʄʆɺ ɺɾʀɺɸʅʅʗ ɽʅɽʈɻʆʅɸʇʆʖ 

 

ʇʘʨʮʝʡ ʍʨʠʩʪʠʥʘ ʖʨʽʾʚʥʘ 

ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʙʽʦʣʦʛʽʯʥʦʾ ʪʘ ʤʝʜʠʯʥʦʾ ʭʽʤʽʾ ʽʤʝʥʽ ɻ.ʆ.ɹʘʙʝʥʢʘ 

ɽʨʩʪʝʥʶʢ ɻʘʥʥʘ ʄʠʭʘʡʣʽʚʥʘ 

ʜ.ʙʽʦʣ.ʥʘʫʢ, ʧʨʦʬʝʩʦʨ 

ʢʘʬʝʜʨʠ ʙʽʦʣʦʛʽʯʥʦʾ ʪʘ ʤʝʜʠʯʥʦʾ ʭʽʤʽʾ ʽʤʝʥʽ ɻ.ʆ.ɹʘʙʝʥʢʘ 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʤ. ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ɼʘʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʩʚʷʯʝʥʦ ʚʠʚʯʝʥʥʶ ʚʧʣʠʚʫ 

ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʥʘʧʦʶ ʥʘ ʚʫʛʣʝʚʦʜʥʠʡ ʦʙʤʽʥ ʝʨʠʪʨʦʮʠʪʽʚ ʱʫʨʽʚ. ʅʘʤʠ 

ʚʩʪʘʥʦʚʣʝʥʦ ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ɻ-6-ʌɼɻ ʪʘ ʟʨʦʩʪʘʥʥʷ ʃɼɻ. ʅʘ ʬʦʥʽ ʟʤʽʥʠ 

ʘʢʪʠʚʥʦʩʪʽ ʜʘʥʠʭ ʝʥʟʠʤʽʚ ʫ ʪʚʘʨʠʥ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʟʤʽʥʶʻʪʴʩʷ ʚʤʽʩʪ 

ʤʝʪʘʙʦʣʽʪʽʚ ʚʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʽʥʫ, ʘ ʩʘʤʝ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʛʣʶʢʦʟʠ, ʬʨʫʢʪʦʟʠ, 

L-ʣʘʢʪʘʪʫ, ʧʽʨʫʚʘʪʫ ʪʘ ʛʣʽʢʦʟʠʣʴʦʚʘʥʦʛʦ ʛʝʤʦʛʣʦʙʽʥʫ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʚʢʘʟʫʶʪʴ 

ʥʘ ʧʦʨʫʰʝʥʥʷ ʚʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʽʥʫ ʪʘ ʢʠʩʥʝʚʦ-ʪʨʘʥʩʧʦʨʪʥʦʾ ʬʫʥʢʮʽʾ 

ʝʨʠʪʨʦʮʠʪʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʝʨʠʪʨʦʮʠʪʠ, ʝʥʝʨʛʝʪʠʯʥʠʡ ʥʘʧʽʡ, ʣʘʢʪʘʪʜʝʛʽʜʨʦʛʝʥʘʟʘ, 

ʛʣʶʢʦʟʦ-6-ʬʦʩʬʘʪʜʝʛʽʜʨʦʛʝʥʘʟʘ, ʛʣʶʢʦʟʘ, ʬʨʫʢʪʦʟʘ, L-ʣʘʢʪʘʪ, ʧʽʨʫʚʘʪ, 

ʛʣʽʢʦʟʠʣʴʦʚʘʥʠʡ ʛʝʤʦʛʣʦʙʽʥ.  

 

ɺʩʪʫʧ. ɽʥʝʨʛʝʪʠʯʥʽ ʥʘʧʦʾ ʥʘʣʝʞʘʪʴ ʜʦ ʙʝʟʘʣʢʦʛʦʣʴʥʠʭ ʽ ʢʦʨʠʩʪʫʶʪʴʩʷ 

ʚʝʣʠʢʦʶ ʧʦʧʫʣʷʨʥʽʩʪʶ ʩʝʨʝʜ ʧʽʜʣʽʪʢʽʚ. ɰʭ ʚʞʠʚʘʶʪʴ ʟ ʤʝʪʦʶ ʩʪʠʤʫʣʶʚʘʥʥʷ 

ʨʦʟʫʤʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʟʥʷʪʪʷ ʥʘʧʨʫʛʠ ʪʘ ʚʪʦʤʠ[4]. ʆʩʥʦʚʥʠʤʠ ʽʥʛʨʝʜʽʻʥʪʘʤʠ 

ʝʥʝʨʛʝʪʠʢʽʚ ʻ ʢʦʬʝʾʥ, ʪʘʫʨʠʥ, ʛʫʨʘʥʘ, ʚʫʛʣʝʚʦʜʠ, ʚʽʪʘʤʽʥʠ ʪʘ ʽʥʰʽ ʨʝʯʦʚʠʥʠ. 

ʂʦʞʝʥ ʟ ʮʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʯʠʥʠʪʴ ʧʝʚʥʫ ʨʦʣʴ ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ. ɽʨʠʪʨʦʮʠʪʠ 

ʦʜʥʠʤʠ ʟ ʧʝʨʰʠʭ ʨʝʘʛʫʶʪʴ ʥʘ ʧʦʩʪʫʧʣʝʥʥʷ ʨʽʟʥʦʛʦ ʨʦʜʫ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, 

ʣʽʢʘʨʩʴʢʠʭ ʨʝʯʦʚʠʥ ʪʦʱʦ. ɺʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʥʠʭ ʤʘʻ ʦʙʤʽʥ ʛʣʶʢʦʟʠ, 

ʦʩʦʙʣʠʚʦ ʛʣʽʢʦʣʽʪʠʯʥʽ ʨʝʘʢʮʽʾ, ʷʢʽ ʩʣʫʞʘʪʴ ʜʞʝʨʝʣʦʤ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ 
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ʝʢʚʽʚʘʣʝʥʪʽʚ ʫ ʬʦʨʤʽ ʅɸɼʅ+ʅ
+
 ʪʘ ɸʊʌ [3]. ʈʝʘʢʮʽʾ ʛʣʽʢʦʣʽʟʫ ʚʽʜʽʛʨʘʶʪʴ 

ʦʩʦʙʣʠʚʫ ʨʦʣʴ ʫ ʧʽʜʪʨʠʤʮʽ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʪʘ ʤʝʪʘʙʦʣʽʟʤʫ 

ʝʨʠʪʨʦʮʠʪʽʚ, ʪʦʤʫ ʚʠʢʣʠʢʘʣʦ ʽʥʪʝʨʝʩ ʚʠʚʯʝʥʥʷ ʛʣʽʢʦʣʽʪʠʯʥʦʛʦ ʰʣʷʭʫ ʫʪʠʣʽʟʘʮʽʾ 

ʛʣʶʢʦʟʠ ʚ ʝʨʠʪʨʦʮʠʪʘʭ ʟʘ ʫʤʦʚ ʚʞʠʚʘʥʥʷ ʝʥʝʨʛʦʥʘʧʦʶ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɼʦʩʣʽʜʠʪʠ ʚʧʣʠʚ ʝʥʝʨʛʦʥʘʧʦʶ ʥʘ ʟʤʽʥʫ ʘʢʪʠʚʥʦʩʪʽ ʝʥʟʠʤʽʚ 

ʪʘ ʙʽʦʭʽʤʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʚʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʽʥʫ ʝʨʠʪʨʦʮʠʪʽʚ ʱʫʨʽʚ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʥʘ ʱʫʨʘʭ - ʩʘʤʮʷʭ 

ʣʽʥʽʾ ɺʽʩʪʘʨ, ʷʢʽ ʧʝʨʝʙʫʚʘʣʠ ʫ ʚʽʚʘʨʽʾ ʟʘ ʚʽʜʧʦʚʽʜʥʠʭ ʫʤʦʚ ʦʩʚʽʪʣʝʥʥʷ, 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ, ʚʦʣʦʛʦʩʪʽ ʪʘ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʘʮʽʦʥʫ. ʋʩʽ ʪʚʘʨʠʥʠ ʤʘʣʠ 

ʚʽʣʴʥʠʡ ʜʦʩʪʫʧ ʜʦ ʢʦʤʙʽʢʦʨʤʫ (ʟ ʨʦʟʨʘʭʫʥʢʫ ʜʦʙʦʚʦʾ ʧʦʪʨʝʙʠ) ʪʘ ʚʦʜʠ (ʟ 

ʨʦʟʨʘʭʫʥʢʫ 20 ʤʣ ʚʦʜʠ ʥʘ ʦʜʥʦʛʦ ʱʫʨʘ ʥʘ ʜʦʙʫ). ʂʽʣʴʢʽʩʪʴ ʩʧʦʞʠʪʦʛʦ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʢʦʤʙʽʢʦʨʤʫ ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʚʘʨʠʥ ʚʠʟʥʘʯʘʣʠ ʟʘ ʡʦʛʦ ʟʘʣʠʰʢʦʤ 

ʫ ʛʦʜʽʚʥʠʮʽ. ʂʦʥʪʨʦʣʴ ʟʘ ʨʦʩʪʦʤ ʽ ʨʦʟʚʠʪʢʦʤ ʪʚʘʨʠʥ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʟʚʘʞʫʚʘʥʥʷ ʾʭ ʥʘ ʧʦʯʘʪʢʫ ʪʘ ʥʘʧʨʠʢʽʥʮʽ ʜʦʩʣʽʜʽʚ. ɿʘʙʽʨ ʤʘʪʝʨʽʘʣʫ ʧʨʦʚʝʜʝʥʦ ʚ 

ʫʤʦʚʘʭ ʥʘʨʢʦʟʫ (ʚʥʫʪʨʽʰʥʴʦʤ'ʷʟʝʚʦ ʪʽʦʧʝʥʪʘʣ ʥʘʪʨʽʶ, 60 ʤʛ/ʢʛ). ʇʽʜʜʦʩʣʽʜʥʽ 

ʪʚʘʨʠʥʠ ʨʦʟʜʽʣʝʥʽ ʥʘ ʜʚʽ ʛʨʫʧ: 1-ʘ ʛʨʫʧʘ - ʦʪʨʠʤʫʚʘʣʘ ʧʠʪʥʫ ʚʦʜʫ (ʢʦʥʪʨʦʣʴʥʘ 

ʛʨʫʧʘ); 2-ʘ ʛʨʫʧʘ - ʦʪʨʠʤʫʚʘʣʘ ʝʥʝʨʛʝʪʠʯʥʠʡ ʥʘʧʽʡ ʫʧʨʦʜʦʚʞ ʤʽʩʷʮʷ ʽ ʟʘʙʽʨ 

ʤʘʪʝʨʽʘʣʫ ʧʨʦʚʝʜʝʥʦ ʥʘ 10-ʪʫ ʜʦʙʫ ʧʦ ʟʘʚʝʨʰʝʥʥʶ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

ʂʦʥʮʝʥʪʨʘʮʽʶ ʛʣʶʢʦʟʠ ʚʠʟʥʘʯʘʣʠ ʛʣʶʢʦʟʦʢʩʠʜʘʟʥʠʤ ʤʝʪʦʜʦʤ [1]; 

ʧʽʨʦʚʠʥʦʛʨʘʜʥʦʾ ʢʠʩʣʦʪʠ ï ʟʘ ʢʽʣʴʢʽʩʪʶ ʧʦʭʽʜʥʠʭ 2,4 ʜʠʥʽʪʨʦʬʝʥʽʣʛʽʜʨʘʟʦʥʫ; 

ʤʦʣʦʯʥʦʾ ʢʠʩʣʦʪʠ ʟʘ ʨʝʘʢʮʽʻʶ ʟ ʧʘʨʘʦʢʩʠʜʠʬʝʥʽʣʦʤ. ʉʪʽʡʢʘ ʬʦʨʤʘ 

ʛʣʽʢʦʟʠʣʴʦʚʘʥʦʛʦ ʛʝʤʦʛʣʦʙʽʥʫ ʤʽʩʪʠʪʴ 1-ʜʝʟʦʢʩʠ-1(Nʚʘʣʽʣ)-ʬʨʫʢʪʦʟʫ. ʇʨʠ 

ʥʘʛʨʽʚʘʥʥʽ ʟ ʬʦʩʬʦʨʥʦʶ ʢʠʩʣʦʪʦʶ ʚʫʛʣʝʚʦʜʥʠʡ ʟʘʣʠʰʦʢ ʛʽʜʨʦʣʽʟʫʻʪʴʩʷ ʜʦ 5-

ʦʢʩʠʤʝʪʠʣ-2-ʬʫʨʘʣʴʜʝʛʽʜʫ, ʷʢʠʡ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʟ 2-ʪʽʦʙʘʨʙʽʪʫʨʘʪʦʤ ʜʘʻ 

ʟʘʙʘʨʚʣʝʥʥʷ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʷʢʦʛʦ ʚʠʟʥʘʯʘʶʪʴ ʬʦʪʦʤʝʪʨʠʯʥʦ [2]. ʂʦʥʮʝʥʪʨʘʮʽʶ 

ʬʨʫʢʪʦʟʠ ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʩʪ-ʥʘʙʦʨʽʚ - ᾴʈʝʘʛʝʥʪᾴ (ʋʢʨʘʾʥʘ). 

ɸʢʪʠʚʥʽʩʪʴ ʬʝʨʤʝʥʪʽʚ ʣʘʢʪʘʪʜʝʛʽʜʨʦʛʝʥʘʟʠ ʪʘ ʛʣʶʢʦʟʦ-6-ʬʦʩʬʘʪʜʝʛʽʜʨʦʛʝʥʘʟʠ 

ʚʠʟʥʘʯʘʣʠ ʝʥʟʠʤʘʪʠʯʥʠʤ ʤʝʪʦʜʦʤ. ɺʩʽ ʜʦʩʣʽʜʠ ʥʘ ʪʚʘʨʠʥʘʭ ʧʨʦʚʦʜʠʣʠ ʟ 

ʜʦʪʨʠʤʘʥʥʷ ʚʠʤʦʛ ɭʚʨʦʧʝʡʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ ʟ ʟʘʭʠʩʪʫ ʭʨʝʙʝʪʥʠʭ ʪʚʘʨʠʥ, ʷʢʠʭ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʶ ʪʘ ʥʘʫʢʦʚʦʶ ʤʝʪʦʶ (ʉʪʨʘʩʙʫʨʛ,1986), 
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ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ ˉ 3447-IV çʇʨʦ ʟʘʭʠʩʪ ʪʚʘʨʠʥ ʚʽʜ ʞʦʨʩʪʦʢʦʛʦ ʧʦʚʦʜʞʝʥʥʷè, 

ʧʨʠʡʥʷʪʠʡ ʧʘʨʣʘʤʝʥʪʦʤ 21 ʣʶʪʦʛʦ 2006 ʨʦʢʫ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ. ɿʛʽʜʥʦ ʉʪʘʪʪʽ 26 

ʇʨʘʚʠʣ ʧʦʚʦʜʞʝʥʥʷ ʟ ʪʚʘʨʠʥʘʤʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʥʘʫʢʦʚʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʘʭ, ʪʝʩʪʫʚʘʥʥʽ, ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ, ʚʠʨʦʙʥʠʮʪʚʽ ʙʽʦʣʦʛʽʯʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ, ʘ ʪʘʢʦʞ ʨʝʢʦʤʝʥʜʘʮʽʾ ʇʝʨʰʦʛʦ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʢʦʥʛʨʝʩʫ ʋʢʨʘʾʥʠ ʟ 

ʙʽʦʝʪʠʢʠ (ʂʠʾʚ, ʋʢʨʘʾʥʘ, 2001). ʆʜʝʨʞʘʥʽ ʮʠʬʨʦʚʽ ʜʘʥʽ ʩʪʘʪʠʩʪʠʯʥʦ 

ʦʙʨʘʭʦʚʫʚʘʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤʠ STATISTICA 7 ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʢʨʠʪʝʨʽʶ t ʉʪʴʶʜʝʥʪʘ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ 

ʜʦʩʪʦʚʽʨʥʝ ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ɻ-6-ʌɼɻ ʚ 1,4 ʨʘʟʠ ʽ ʜʦʩʪʦʚʽʨʥʝ ʧʽʜʚʠʱʝʥʥʷ 

ʘʢʪʠʚʥʦʩʪʽ ʃɼɻ ʚ 1,9 ʨʘʟʽʚ ʫ ʝʨʠʪʨʦʮʠʪʘʭ ʱʫʨʽʚ ʧʦʨʽʚʥʷʥʦ ʽʟ ʪʚʘʨʠʥʘʤʠ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (ʊʘʙʣ.1). ɼʝʬʽʮʠʪ ɻ6ʌɼ ʧʽʜʚʠʱʫʻ ʯʫʪʣʠʚʽʩʪʴ ʝʨʠʪʨʦʮʠʪʽʚ ʜʦ 

ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ, ʱʦ ʩʢʦʨʦʯʫʻ ʪʨʠʚʘʣʽʩʪʴ ʞʠʪʪʷ. ɿʨʦʩʪʘʥʥʷ ʘʢʪʠʚʥʦʩʪʽ 

ʃɼɻ ʚ ʝʨʠʪʨʦʮʠʪʘʭ ʩʚʽʜʯʠʪʴ ʧʨʦ ʘʢʪʠʚʘʮʽʶ ʛʣʽʢʦʣʽʟʫ, ʤʦʙʽʣʽʟʘʮʽʶ ʝʥʝʨʛʝʪʠʯʥʠʭ 

ʩʫʙʩʪʨʘʪʽʚ (ɸʊʌ) ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ. 

ʊʘʙʣʠʮʷ 1 

ɸʢʪʠʚʥʽʩʪʴ ʝʥʟʠʤʽʚ ʚʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʽʥʫ ʚ ʛʝʤʦʣʽʟʘʪʽ ʝʨʠʪʨʦʮʠʪʽʚ 

ʱʫʨʽʚ ʟʘ ʫʤʦʚ ʚʞʠʚʘʥʥʷ ʝʥʝʨʛʦʥʘʧʦʶ 

ɼʦʩʣʽʜʞʫʚʘʥʽ 

ʧʦʢʘʟʥʠʢʠ 

ɻʨʫʧʠ ʪʚʘʨʠʥ
 

ɯʥʪʘʢʪʥʽ ɼʦʩʣʽʜʥʽ 

ʃɼɻ, ɽʜ/ʣ 30,68Ñ1,58 56,91Ñ1,73
* 

ɻʃ-6-ʌɼɻ, ɽʜ/10 ʝʨʠʪʨʦʮʠʪʽʚ 33,04Ñ0,46 22,90Ñ1,15
* 

ʇʨʠʤʽʪʢʠ: 
*
 - ʨ<0,001 - ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʘʤʠ 

ʽʥʪʘʢʪʥʦʾ ʛʨʫʧʠ ʪʚʘʨʠʥ 

 

ʅʘ ʬʦʥʽ ʟʤʽʥʠ ʘʢʪʠʚʥʦʩʪʽ ʝʥʟʠʤʽʚ ʫ ʪʚʘʨʠʥ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʟʤʽʥʶʻʪʴʩʷ 

ʚʤʽʩʪ ʤʝʪʘʙʦʣʽʪʽʚ ʚʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʽʥʫ: ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ L-ʣʘʢʪʘʪʫ ʪʘ 

ʧʽʨʫʚʘʪʫ ʚ 1,6, 3,5 ʨʘʟʽʚ ʚʽʜʧʦʚʽʜʥʦ ʧʦʨʽʚʥʷʥʦ ʽʟ ʽʥʪʘʢʪʥʦʶ ʛʨʫʧʦʶ 

ʪʚʘʨʠʥ(ʊʘʙʣ.2). ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʞʠʚʘʥʥʷ ʝʥʝʨʛʝʪʠʢʘ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ 

ʨʽʚʥʷ ʛʣʶʢʦʟʠ ʪʘ ʬʨʫʢʪʦʟʠ ʚ 1,5 ʪʘ 1,3 ʨʘʟʠ ʚʽʜʧʦʚʽʜʥʦ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 
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ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ ʪʚʘʨʠʥ. ʈʘʟʦʤ ʟʽ ʟʤʽʥʦʶ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʣʶʢʦʟʠ ʟʤʽʥʶʻʪʴʩʷ 

ʽ ʢʦʥʮʝʥʪʨʘʮʽʷ ʛʣʽʢʦʟʠʣʴʦʚʘʥʦʛʦ ʛʝʤʦʛʣʦʙʽʥʫ, ʷʢʠʡ ʚʽʜʦʙʨʘʞʘʻ ʨʽʚʝʥʴ ʛʣʽʢʝʤʽʾ 

ʧʨʦʪʷʛʦʤ ʞʠʪʪʷ ʝʨʠʪʨʦʮʠʪʫ. ʇʦʢʘʟʘʥʦ, ʱʦ ʧʨʠ ʩʧʦʞʠʚʘʥʥʽ ʝʥʝʨʛʝʪʠʢʘ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʢʦʥʮʝʥʪʨʘʮʽʷ ʛʣʽʢʦʟʠʣʴʦʚʘʥʦʛʦ ʛʝʤʦʛʣʦʙʽʥʫ ʚ 2,6 ʨʘʟʠ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʦʶ ʛʨʫʧʦʶ, ʮʝ ʤʦʞʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʨʫʰʝʥʥʷ 

ʢʠʩʝʥʴʪʨʘʥʩʧʦʨʥʦʾ ʬʫʥʢʮʽʾ ʛʝʤʦʛʣʦʙʽʥʫ, ʱʦ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʦʨʫʰʝʥʥʷ ʨʽʚʥʦʚʘʛʠ 

ʤʽʞ ʧʨʦʮʝʩʘʤʠ ʚʽʣʴʥʦʨʘʜʠʢʘʣʴʥʦʛʦ ʦʢʠʩʣʝʥʥʷ ʡ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ. 

ʊʘʙʣʠʮʷ 2 

ɹʽʦʭʽʤʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʚʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʽʥʫ ʚ ʛʝʤʦʣʽʟʘʪʽ ʝʨʠʪʨʦʮʠʪʽʚ 

ʱʫʨʽʚ ʟʘ ʫʤʦʚ ʚʞʠʚʘʥʥʷ ʝʥʝʨʛʦʥʘʧʦʶ 

ʇʦʢʘʟʥʠʢʠ ɻʨʫʧʠ ʪʚʘʨʠʥ 

ɯʥʪʘʢʪʥʽ ɼʦʩʣʽʜʥʽ 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʛʣʶʢʦʟʠ, ʤʤʦʣʴ/ʣ 24,14Ñ1,64 36,93Ñ0,76
* 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʬʨʫʢʪʦʟʠ, ʤʤʦʣʴ/ʣ 6,57Ñ0,93 8,74Ñ0,55
* 

ʂʦʥʮʝʥʪʨʘʮʽʷ HbA1c, ʤʢʤʦʣʴ ʬʨʫ/ ʛ ʛʝʤ-ʥʫ 0,13Ñ0,01 0,34Ñ0,04
* 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʧʽʨʫʚʘʪʫ, ʤʤʦʣʴ/ʣ 0,036Ñ0,001 0,125Ñ0,017
*
 

ʂʦʥʮʝʥʪʨʘʮʽʷ L-ʣʘʢʪʘʪʫ, ʤʤʦʣʴ/ʣ 1,17Ñ0,06 1,84Ñ0,05
* 

 ʇʨʠʤʽʪʢʘ. * - ʨÒ0,001 ï ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʘʤʠ 

ʽʥʪʘʢʪʥʦʾ ʛʨʫʧʠ ʪʚʘʨʠʥ 

 

ɺʠʩʥʦʚʦʢ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʢʘʟʫʶʪʴ ʥʘ ʧʦʨʫʰʝʥʥʷ ʚʫʛʣʝʚʦʜʥʦʛʦ 

ʦʙʤʽʥʫ ʪʘ ʢʠʩʥʝʚʦ-ʪʨʘʥʩʧʦʨʪʥʦʾ ʬʫʥʢʮʽʾ ʝʨʠʪʨʦʮʠʪʫ, ʘ ʪʘʢʦʞ ʨʽʚʥʦʚʘʛʠ ʤʽʞ 

ʧʨʦʮʝʩʘʤʠ ʚʽʣʴʥʦʨʘʜʠʢʘʣʴʥʦʛʦ ʦʢʠʩʣʝʥʥʷ ʡ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ ʟʘ ʫʤʦʚ 

ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʦʥʘʧʦʶ. 
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ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʂʀʅɽʊʀʂʀ ʀʄʄʋʅʅʆʁ ʈɽɸʂʎʀʀ 

ʆʈɻɸʅʀɿʄɸ ʅɸ ɺʀʈʋʉʅʋʖ ʅɸɻʈʋɿʂʋ 

 

ʗʣʪʳʯʝʥʢʦ ʆʣʴʛʘ ɺʣʘʜʠʤʠʨʦʚʥʘ
 1, 2 

 

ʜʦʢʪʦʨ ʬʠʟ.-ʤʘʪ. ʥʘʫʢ,  

ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, 
1
ʀʥʩʪʠʪʫʪ ʧʨʠʢʣʘʜʥʦʡ ʬʠʟʠʢʠ, 

Mɼ-2028, ʄʦʣʜʦʚʘ, ʂʠʰʠʥʝʚ, ʫʣ.ɸʢʘʜʝʤʠʝʡ, 3,  

ɼʫʢʘ ɻʝʦʨʛʠʡ ɻʨʠʛʦʨʴʝʚʠʯ,  

ʘʢʘʜʝʤʠʢ,  
2
ʀʥʩʪʠʪʫʪ ʭʠʤʠʠ,  

Mɼ-2028, ʄʦʣʜʦʚʘ, ʂʠʰʠʥʝʚ, ʫʣ.ɸʢʘʜʝʤʠʝʡ, 3,  

ɻʦʨʠʥʯʦʡ ʅʘʪʘʣʴʷ ʅʠʢʦʣʘʝʚʥʘ,  

ʜʦʢʪʦʨ ʭʠʤ. ʥʘʫʢ,  

ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ,  
2 
ʀʥʩʪʠʪʫʪ ʭʠʤʠʠ, 

Mɼ-2028, ʄʦʣʜʦʚʘ, ʂʠʰʠʥʝʚ, ʫʣ.ɸʢʘʜʝʤʠʝʡ, 3 

 

ɸʥʥʦʪʘʮʠʷ: ʇʨʝʜʣʦʞʝʥʘ ʤʦʜʝʣʴ ʢʠʥʝʪʠʢʠ ʠʤʤʫʥʥʦʡ ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ 

ʚ ʦʪʚʝʪ ʥʘ ʚʠʨʫʩʥʫʶ ʥʘʛʨʫʟʢʫ. ɺ ʤʦʜʝʣʠ ʫʯʪʝʥʘ ʢʘʢ ʢʣʝʪʦʯʥʘʷ, ʪʘʢ ʠ 

ʛʫʤʦʨʘʣʴʥʘʷ ʢʦʤʧʦʥʝʥʪʳ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʫʯʪʝʥʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʣʠʤʬʦʮʠʪʦʚ ʊ- ʠ ɺ-ʪʠʧʦʚ, ʘ ʪʘʢʞʝ ʵʬʬʝʢʪ ʟʘʧʘʟʜʳʚʘʥʠʷ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʘʥʪʠʪʝʣ. ʏʠʩʣʝʥʥʳʡ ʘʥʘʣʠʟ ʤʦʜʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʥʝʢʦʪʦʨʳʭ 

ʤʦʜʝʣʴʥʳʭ ʟʥʘʯʝʥʠʷʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦʢʘʟʘʣ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʪʨʝʭ 

ʛʣʘʚʥʳʭ ʨʝʞʠʤʦʚ ʨʝʛʫʣʷʨʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʚ ʩʠʩʪʝʤʝ: 1-ʨʝʞʠʤ ʥʝʦʛʨʘʥʠʯʝʥʥʦʛʦ 

ʨʦʩʪʘ ʯʠʩʣʝʥʥʦʩʪʠ ʘʥʪʠʛʝʥʘ ʠ ʢʨʠʪʠʯʝʩʢʦʝ ʩʥʠʞʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʣʠʤʬʦʮʠʪʦʚ 

ʊ-ʪʠʧʘ (ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʡ ʧʨʦʛʥʦʟ ʟʘʙʦʣʝʚʘʥʠʷ); 2-ʨʝʞʠʤ ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʨʘʚʥʦʚʝʩʠʷ ʚ ʩʠʩʪʝʤʝ çʘʥʪʠʛʝʥ-ʊ-ʣʠʤʬʦʮʠʪʳè (ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʡ ʧʨʦʛʥʦʟ 

ʟʘʙʦʣʝʚʘʥʠʷ); 3-ʨʝʞʠʤ ʙʳʩʪʨʦʛʦ ʩʦʢʨʘʱʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʘʥʪʠʛʝʥʘ, 

ʘʜʝʢʚʘʪʥʳʡ ʨʦʩʪ, ʚʳʭʦʜ ʢ ʩʪʘʮʠʦʥʘʨʥʳʤ ʟʥʘʯʝʥʠʷʤ ʯʠʩʣʝʥʥʦʩʪʠ ʠʤʤʫʥʥʳʭ 

ʢʣʝʪʦʢ (ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʧʨʦʛʥʦʟ ʚʳʟʜʦʨʦʚʣʝʥʠʷ). 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʀʤʤʫʥʠʪʝʪ, ʢʣʝʪʦʯʥʳʡ, ʛʫʤʦʨʘʣʴʥʳʡ ʦʪʚʝʪ, ʤʦʜʝʣʴ, 

ʢʠʥʝʪʠʢʘ, ʘʥʪʠʛʝʥ, ʊ-ʠ ɺ-ʣʠʤʬʦʮʠʪʳ, ʘʥʪʠʪʝʣʘ. 
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ʇʦʥʷʪʠʝ ʠʤʤʫʥʠʪʝʪʘ ʦʙʲʝʜʠʥʷʝʪ ʮʝʣʳʡ ʥʘʙʦʨ ʦʪʚʝʪʦʚ ʦʨʛʘʥʠʟʤʘ ʥʘ 

ʚʪʦʨʞʝʥʠʝ ʯʫʞʝʨʦʜʥʳʭ ʘʛʝʥʪʦʚ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʦʪʜʝʣʴʥʳʝ ʙʝʣʢʦʚʳʝ 

ʤʦʣʝʢʫʣʳ, ʪʘʢ ʠ ʚʠʨʫʩʳ, ʙʘʢʪʝʨʠʠ. ʕʪʠ ʯʫʞʝʨʦʜʥʳʝ ʘʛʝʥʪʳ, ʥʘʟʳʚʘʝʤʳʝ 

ʘʥʪʠʛʝʥʘʤʠ, ʥʝʩʫʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʘʥʪʠʛʝʥʥʳʝ ʜʝʪʝʨʤʠʥʘʥʪʳ, ʥʝʩʚʦʡʩʪʚʝʥʥʳʝ 

ʜʘʥʥʦʤʫ ʦʨʛʘʥʠʟʤʫ. ʇʝʨʚʘʷ ʨʝʘʢʮʠʷ ʦʨʛʘʥʠʟʤʘ ʷʚʣʷʝʪʩʷ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʠ 

ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʧʝʨʚʳʝ ʥʝʩʢʦʣʴʢʦ ʩʫʪʦʢ. ɿʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʤʘʢʨʦʬʘʛʠ ʩ 

ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʬʝʨʤʝʥʪʦʚ ʧʳʪʘʶʪʩʷ ñʧʝʨʝʚʘʨʠʪʴò ʯʫʞʝʨʦʜʥʦʝ 

ʚʝʱʝʩʪʚʦ. ʏʘʩʪʦ ʵʪʦʡ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʊʦʛʜʘ ʚʩʪʫʧʘʝʪ ʚ 

ʨʝʘʢʮʠʶ ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʠʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʢʣʝʪʢʠ ʢʨʦʚʠ 

ʨʦʞʜʘʶʪʩʷ ʠʟ ʢʣʝʪʦʢ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ, ʜʘʣʝʝ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʮʠʨʢʫʣʠʨʫʶʪ ʚ 

ʢʨʦʚʝʥʦʩʥʦʡ ʠʣʠ ʣʠʤʬʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʘʭ, ʚʳʧʦʣʥʷʷ ʩʚʦʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ 

ʬʫʥʢʮʠʠ, ʟʘʪʝʤ ʧʦʛʠʙʘʶʪ, ʧʨʠ ʵʪʦʤ ʩʫʱʝʩʪʚʫʝʪ ʜʠʥʘʤʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝ 

ʤʝʞʜʫ ʧʦʛʠʙʘʶʱʠʤʠ ʠ ʥʘʨʦʞʜʘʶʱʠʤʠʩʷ ʢʣʝʪʢʘʤʠ. ʉʠʩʪʝʤʘ ʢʨʦʚʝʪʚʦʨʝʥʠʷ ʥʝ 

ʦʙʦʩʦʙʣʝʥʘ ʦʪ ʚʩʝʛʦ ʦʩʪʘʣʴʥʦʛʦ ʦʨʛʘʥʠʟʤʘ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʥʝʢʦʪʦʨʳʝ ʬʫʥʢʮʠʠ 

ʢʣʝʪʦʢ ʢʨʦʚʠ, ʪʘʢʠʝ ʢʘʢ ʟʘʱʠʪʥʳʝ ʠʤʤʫʥʥʳʝ ʨʝʘʢʮʠʠ, ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʙʝʟ ʫʯʝʪʘ ʤʝʭʘʥʠʟʤʘ ʮʝʥʪʨʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ.  

ʉʧʝʮʠʬʠʯʝʩʢʠʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ 

ʜʚʫʭʢʦʤʧʦʥʝʥʪʥʳʤ: ʢʣʝʪʦʯʥʳʡ, ʚʧʝʨʚʳʝ ʦʧʠʩʘʥʥʳʡ ʄʝʯʥʠʢʦʚʳʤ ʠ 

ʛʫʤʦʨʘʣʴʥʳʡ, ʦʧʠʩʘʥʥʳʡ ʕʨʣʠʭʦʤ [1-5]. ɺ ʩʣʫʯʘʝ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʥʦʛʦ 

ʦʪʚʝʪʘ ʩʧʝʮʠʬʠʯʝʩʢʠʝ çʢʣʝʪʢʠ-ʫʙʠʡʮʳè ʧʨʠʩʦʝʜʠʥʷʶʪʩʷ ʢ çʢʣʝʪʢʘʤ-ʚʨʘʛʘʤè ʠ 

ʫʥʠʯʪʦʞʘʶʪ ʠʭ ʧʫʪʝʤ ʣʠʟʠʩʘ. ɺ ʩʣʫʯʘʝ ʛʫʤʦʨʘʣʴʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʩʧʝʮʠʘʣʴʥʳʝ 

ʧʣʘʟʤʘʪʠʯʝʩʢʠʝ ʢʣʝʪʢʠ ʚʳʨʘʙʘʪʳʚʘʶʪ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʙʝʣʢʦʚʳʝ 

ʤʦʣʝʢʫʣʳ-ʘʥʪʠʪʝʣʘ, ʠʤʝʶʱʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ 

ʢʦʤʧʣʝʤʝʥʪʘʨʥʫʶ ʢ ʘʥʪʠʛʝʥʥʦʡ ʜʝʪʝʨʤʠʥʘʥʪʝ. ɸʥʪʠʪʝʣʘ ʯʘʱʝ ʚʩʝʛʦ 

ʜʚʫʭʚʘʣʝʥʪʥʳ, ʘ ʘʥʪʠʛʝʥ ʥʝʩʝʪ ʥʝʩʢʦʣʴʢʦ ʘʢʪʠʚʥʳʭ ʜʝʪʝʨʤʠʥʘʥʪ, ʧʦʵʪʦʤʫ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ çʘʥʪʠʛʝʥ-ʘʥʪʠʪʝʣʦè ʦʙʨʘʟʫʶʪʩʷ ʙʦʣʴʰʠʝ ʘʛʨʝʛʘʪʳ, 

ʢʦʪʦʨʳʝ ʥʝʡʪʨʘʣʠʟʫʶʪʩʷ ʬʘʛʦʮʠʪʘʤʠ ʠ ʟʘʪʝʤ ʚʳʚʦʜʷʪʩʷ ʠʟ ʦʨʛʘʥʠʟʤʘ. 

ʇʦʧʫʣʷʨʥʦʡ ʩʪʘʣʘ ʠ ʢʣʦʥʘʣʴʥʦ-ʩʝʣʝʢʮʠʦʥʥʘʷ ʪʝʦʨʠʷ ɹʝʨʥʝʪʘ [3], ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʦʡ ʢʘʞʜʳʡ ʚʠʜ ʘʥʪʠʪʝʣ ʩʠʥʪʝʟʠʨʫʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʢʣʦʥʦʤ ʣʠʤʬʦʮʠʪʦʚ. 
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 ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʫʱʝʩʪʚʫʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʷʚʣʝʥʠʡ, 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʪʝʦʨʠʷ ʠʤʤʫʥʠʪʝʪʘ 

ʜʦʣʞʥʘ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦ ʦʧʠʩʳʚʘʪʴ. ʉʨʝʜʠ ʥʠʭ ʪʘʢʠʝ ʢʘʢ ʢʠʥʝʪʠʢʘ ʥʘʢʦʧʣʝʥʠʷ 

ʘʥʪʠʪʝʣ, ʠʤʤʫʥʥʘʷ ʧʘʤʷʪʴ (ʙʦʣʝʝ ʙʳʩʪʨʳʡ ʠ ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʪʚʝʪ ʥʘ ʧʦʚʪʦʨʥʦʝ 

ʧʦʷʚʣʝʥʠʝ ʪʦʛʦ ʞʝ ʘʥʪʠʛʝʥʘ), ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʠʤʤʫʥʠʪʝʪʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ, 

ʘʫʪʦʠʤʤʫʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʪ.ʜ. ʉʫʱʝʩʪʚʫʶʪ ʜʚʝ ʛʣʘʚʥʳʝ ʧʦʧʫʣʷʮʠʠ 

ʣʠʤʬʦʮʠʪʦʚ, ʦʜʥʠ ʠʟ ʢʦʪʦʨʳʭ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ʪʠʤʫʩ (ʊ-

ʣʠʤʬʦʮʠʪʳ), ʜʨʫʛʠʝ, ɺ-ʣʠʤʬʦʮʠʪʳ, ʠʟ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʧʦʧʘʜʘʶʪ ʩʨʘʟʫ ʚ 

ʣʠʤʬʦʫʟʣʳ. ʇʣʘʟʤʘʪʠʯʝʩʢʠʝ ʢʣʝʪʢʠ, ʚʳʨʘʙʘʪʳʚʘʶʱʠʝ ʘʥʪʠʪʝʣʘ, ʷʚʣʷʶʪʩʷ 

ʧʦʪʦʤʢʘʤʠ ɺ-ʣʠʤʬʦʮʠʪʦʚ, ʊ-ʢʣʝʪʢʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʩʧʦʟʥʘʚʘʥʠʠ 

ʘʥʪʠʛʝʥʘ, ʠʥʩʪʨʫʢʪʠʨʦʚʘʥʠʠ ɺ-ʢʣʝʪʦʢ, ʨʝʛʫʣʷʮʠʠ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, ʘ ʪʘʢʞʝ 

ʷʚʣʷʶʪʩʷ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤʠ ʢʣʝʪʦʢ-ʫʙʠʡʮ (ʊ-ʢʠʣʣʝʨʦʚ). ʋʧʨʦʱʝʥʥʘʷ ʩʭʝʤʘ 

ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʧʨʠʚʝʜʝʥʘ ʥʠʞʝ (ʨʠʩ. 1). 

 

ʈʠʩ. 1. ʋʧʨʦʱʝʥʥʘʷ ʩʭʝʤʘ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ. 

ʅʘ ʩʭʝʤʝ ʧʦʢʘʟʘʥʳ ʛʣʘʚʥʳʝ ʵʪʘʧʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʣʝʪʦʯʥʦʛʦ ʠ 

ʛʫʤʦʨʘʣʴʥʦʛʦ ʠʤʤʫʥʥʳʭ ʦʪʚʝʪʦʚ. ɼʣʷ ʩʪʠʤʫʣʷʮʠʠ ɺ-ʢʣʝʪʦʢ ʘʥʪʠʛʝʥ ʜʦʣʞʝʥ 

ʙʳʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʙʨʘʙʦʪʘʥ ʊ-ʢʣʝʪʢʘʤʠ (ʭʝʣʧʝʨʘʤʠ) ʠ ʤʘʢʨʦʬʘʛʘʤʠ. ʇʦʩʣʝ 

ʘʥʪʠʛʝʥʥʦʡ ʩʪʠʤʫʣʷʮʠʠ ɺ-ʣʠʤʬʦʮʠʪʳ ʥʘʯʠʥʘʶʪ ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʟʤʥʦʞʝʥʠʝ ʩ 

ʢʦʥʝʯʥʳʤ ʵʪʘʧʦʤ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʚ ʥʝ ʨʘʟʤʥʦʞʘʶʱʠʝʩʷ  ʧʣʘʟʤʘʪʠʯʝʩʢʠʝ 

ʢʣʝʪʢʠ, ʩʧʦʩʦʙʥʳʝ ʧʨʦʠʟʚʦʜʠʪʴ ʘʥʪʠʪʝʣʘ. ʊ-ʢʣʝʪʢʠ (ʩʫʧʨʝʩʩʦʨʳ), ʟʘʥʠʤʘʶʪʩʷ 
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ʧʦʜʘʚʣʝʥʠʝʤ ʧʨʦʣʠʬʝʨʘʮʠʠ ʊ- ʠ ɺ-ʢʣʝʪʦʢ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ʂʨʦʤʝ 

ʪʦʛʦ ʦʪʩʫʪʩʪʚʠʝ ʨʝʘʢʮʠʠ ʠʤʤʫʥʠʪʝʪʘ ʥʘ ʘʥʪʠʛʝʥʳ ʭʦʟʷʠʥʘ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ 

ʟʘʩʣʫʛʦʡ ʊ-ʩʫʧʨʝʩʩʦʨʦʚ. ʅʘ ʧʦʩʣʝʜʥʝʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ 

ʧʦʷʚʣʷʶʪʩʷ ʢʣʝʪʢʠ ʧʘʤʷʪʠ, ʢʦʪʦʨʳʝ ʩʦʭʨʘʥʷʶʪ ʧʘʤʷʪʴ ʦ ʜʘʥʥʦʤ ʘʥʪʠʛʝʥʝ 

ʜʦʣʛʦʝ ʚʨʝʤʷ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʦʣʝʝ ʙʳʩʪʨʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʥʘ ʧʦʚʪʦʨʥʦʝ ʝʛʦ 

ʚʚʝʜʝʥʠʝ. ʆʪʤʝʪʠʤ, ʯʪʦ ʚ ʩʘʤʦʤ ʧʨʦʩʪʦʤ ʩʣʫʯʘʝ ʘʥʪʠʪʝʣʘ ʩʯʠʪʘʶʪʩʷ 

ʠʜʝʥʪʠʯʥʳʤʠ, ʥʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʤʝʥʷʝʪʩʷ ʠʭ ʚʘʣʝʥʪʥʦʩʪʴ ʠ ʤʦʣʝʢʫʣʷʨʥʘʷ ʤʘʩʩʘ 

ʧʨʠ ʥʝʠʟʤʝʥʥʦʡ ʩʧʝʮʠʬʠʯʥʦʩʪʠ. ʉʥʘʯʘʣʘ ʚʳʨʘʙʘʪʳʚʘʶʪʩʷ ʙʦʣʝʝ ʢʨʫʧʥʳʝ 

ʤʦʣʝʢʫʣʳ IgM, ʠʤʝʶʱʠʝ ʧʷʪʴ ʘʢʪʠʚʥʳʭ ʮʝʥʪʨʦʚ, ʘ ʟʘʪʝʤ ʢʣʝʪʢʠ 

ʧʝʨʝʢʣʶʯʘʶʪʩʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʦʣʝʝ ʣʝʛʢʠʭ ʜʚʫʭʚʘʣʝʥʪʥʳʭ 

ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ IgG. ɺʘʞʥʦ ʦʧʠʩʘʪʴ ʵʪʘʧʳ, ʢʦʪʦʨʳʝ ʧʨʝʪʝʨʧʝʚʘʶʪ 

ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʝ ʢʣʝʪʢʠ (ɺ-ʣʠʤʬʦʮʠʪʳ) ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʘʥʪʠʛʝʥʘ. 

ʈʘʟʣʠʯʘʶʪʩʷ ʪʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʩʦʩʪʦʷʥʠʷ (X, Y, Z, ʨʠʩ. 2).  

 

ʈʠʩ. 2. ʉʭʝʤʘ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ɺ-ʢʣʝʪʦʢ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʘʥʪʠʛʝʥʘ. 

ɿʜʝʩʴ ñʍò - ʢʣʝʪʢʠ-ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʠ, ʢʦʪʦʨʳʝ ʧʝʨʝʭʦʜʷʪ ʚ 

ʧʨʦʣʠʬʝʨʠʨʫʶʱʝʝ ʩʦʩʪʦʷʥʠʝ ñYò ʧʦʩʣʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʘʥʪʠʛʝʥʦʤ. ʕʪʦ 

ʙʳʩʪʨʦ ʜʝʣʷʱʠʝʩʷ ʢʣʝʪʢʠ, ʢʦʪʦʨʳʝ ʧʦʩʣʝ ʧʦʚʪʦʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʘʥʪʠʛʝʥʦʤ ʧʝʨʝʭʦʜʷʪ ʚ ʢʦʥʝʯʥʦʝ ʩʦʩʪʦʷʥʠʝ ñZò ʢʣʝʪʦʢ, ʧʨʦʠʟʚʦʜʷʱʠʭ ʘʥʪʠʪʝʣʘ. 

ʅʝ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʚʰʠʝ ʚʪʦʨʦʡ ʨʘʟ ʩ ʘʥʪʠʛʝʥʦʤ ʢʣʝʪʢʠ Y ʧʝʨʝʭʦʜʷʪ ʚ 

ʩʦʩʪʦʷʥʠʝ Yʧʘʤ ʢʣʝʪʦʢ ʧʘʤʷʪʠ, ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʜʦʣʛʦ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

çʠʤʤʫʥʥʫʶ ʧʘʤʷʪʴè ʢ ʜʘʥʥʦʤʫ ʘʥʪʠʛʝʥʫ.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʫʜʝʤ ʠʩʩʣʝʜʦʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʠʤʤʫʥʥʦʛʦ ʦʪʢʣʠʢʘ 

ʧʦʩʨʝʜʩʪʚʦʤ ʩʦʟʜʘʥʠʷ ʤʠʥʠʤʘʣʴʥʦʡ ʢʠʥʝʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʜʣʷ ʢʣʝʪʦʯʥʦʛʦ ʠ 

ʛʫʤʦʨʘʣʴʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ. ɹʫʜʝʪ ʪʘʢʞʝ ʫʯʪʝʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʊ- ʠ ɺ-

ʣʠʤʬʦʮʠʪʦʚ, ʘ ʪʘʢʞʝ ʵʬʬʝʢʪ ʟʘʧʘʟʜʳʚʘʥʠʷ ʚ ʢʠʥʝʪʠʢʝ ʘʥʪʠʪʝʣ. ɺʩʝ 
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ʨʘʩʩʫʞʜʝʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʥʘ ʷʟʳʢʝ ʯʠʩʣʝʥʥʦʩʪʠ ʢʣʝʪʦʢ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ 

ʧʨʦʮʝʩʩʝ (ʪʘʢ, ʚ ʦʜʥʦʤ ʣʠʪʨʝ ʤʦʣʷʨʥʦʛʦ ʨʘʩʪʚʦʨʘ ʢʨʦʚʠ ʚ ʩʨʝʜʥʝʤ ʩʦʜʝʨʞʠʪʩʷ 

ʧʦʨʷʜʢʘ 6Å10
24

 ʢʣʝʪʦʢ ʣʠʤʬʦʮʠʪʦʚ ʚʩʝʭ ʚʠʜʦʚ). ʉ ʮʝʣʴʶ ʜʘʣʴʥʝʡʰʝʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʠʥʝʪʠʢʠ ʦʙʦʟʥʘʯʠʤ ʯʠʩʣʝʥʥʦʩʪʴ ʘʥʪʠʛʝʥʘ, ʣʠʤʬʦʮʠʪʦʚ ʊ-ʪʠʧʘ 

ʠ ʘʥʪʠʪʝʣ ʢʘʢ Ag[t], ʊ[t], Ab[t] ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʫʯʪʝʤ ʪʦʣʴʢʦ ʨʝʘʢʮʠʶ ʩʦ ʩʪʦʨʦʥʳ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ. ɼʣʷ ʵʪʦʛʦ ʟʘʧʠʰʝʤ 

ʩʠʩʪʝʤʫ ʢʠʥʝʪʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʯʠʩʣʝʥʥʦʩʪʠ ʘʥʪʠʛʝʥʘ ʠ 

ʣʠʤʬʦʮʠʪʦʚ ʊ-ʪʠʧʘ ʚ ʚʠʜʝ: 
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Ag[t]T[t],-Ag[t]
dt
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                   (1) 

ɿʜʝʩʴ ʧʝʨʚʦʝ ʩʣʘʛʘʝʤʦʝ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ʧʝʨʚʦʛʦ ʫʨʘʚʥʝʥʠʷ ʦʪʚʝʯʘʝʪ ʟʘ 

ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʘʥʪʠʛʝʥʘ, ʚʪʦʨʦʝ ʩʣʘʛʘʝʤʦʝ ʚ ʵʪʦʤ ʞʝ ʫʨʘʚʥʝʥʠʠ ʦʪʚʝʯʘʝʪ ʟʘ 

ʧʘʜʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʘʥʪʠʛʝʥʘ ʚʩʣʝʜʩʪʚʠʝ ʝʛʦ ʫʥʠʯʪʦʞʝʥʠʷ ʣʠʤʬʦʮʠʪʘʤʠ ʊ-

ʪʠʧʘ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʝʨʚʦʝ ʩʣʘʛʘʝʤʦʝ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ʚʪʦʨʦʛʦ ʫʨʘʚʥʝʥʠʷ 

ʦʪʚʝʯʘʝʪ ʟʘ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʣʠʤʬʦʮʠʪʦʚ ʊ-ʪʠʧʘ (ʚʪʦʨʦʝ ʩʣʘʛʘʝʤʦʝ ʚ 

ʩʢʦʙʢʘʭ ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ çʵʬʬʝʢʪ ʪʝʩʥʦʪʳè), ʜʚʘ ʜʨʫʛʠʝ 

ʩʣʘʛʘʝʤʳʝ ʦʪʚʝʯʘʶʪ ʟʘ ʝʩʪʝʩʪʚʝʥʥʫʶ ʛʠʙʝʣʴ ʣʠʤʬʦʮʠʪʦʚ ʠ ʠʭ ʧʦʩʪʦʷʥʥʳʡ 

ʧʨʠʪʦʢ ʠʟ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ. ʇʝʨʝʭʦʜ ʢ ʙʝʟʨʘʟʤʝʨʥʳʤ ʧʝʨʝʤʝʥʥʳʤ ʠ 

ʧʘʨʘʤʝʪʨʘʤ ʩʫʱʝʩʪʚʝʥʥʦ ʫʧʨʦʱʘʝʪ ʚʠʜ ʩʠʩʪʝʤʳ (1): 
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=
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2 tTtT

d

                (2) 

      ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦ 

ʥʝʣʠʥʝʡʥʦʡ ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʩʣʝʜʦʚʘʥʘ ʩ ʧʦʤʦʱʴʶ ʢʘʯʝʩʪʚʝʥʥʦʡ ʪʝʦʨʠʠ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʃʷʧʫʥʦʚʘ [6-8]. ʉʠʩʪʝʤʘ ʠʤʝʝʪ ʦʩʦʙʳʝ ʪʦʯʢʠ, 

ʧʦʣʦʞʝʥʠʝ ʠ ʪʠʧ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʩʠʩʪʝʤʳ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʥʘ ʧʣʦʩʢʦʩʪʠ ʧʘʨʘʤʝʪʨʦʚ ʩʠʩʪʝʤʳ k ʠ n ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʦʙʣʘʩʪʠ, ʚ 

ʢʦʪʦʨʳʭ ʧʦʚʝʜʝʥʠʝ ʩʠʩʪʝʤʳ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʷʝʪʩʷ (ʨʠʩ. 3). 
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ʈʠʩ. 3. ʆʙʣʘʩʪʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʘʨʘʤʝʪʨʦʚ k ʠ ɜ, ʚ ʢʦʪʦʨʳʭ 

ʧʦʚʝʜʝʥʠʝ ʩʠʩʪʝʤʳ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʷʝʪʩʷ. 

ʇʨʷʤʳʝ k= n, k= 0.25+n ʜʝʣʷʪ ʧʣʦʩʢʦʩʪʴ ʥʘ ʪʨʠ ʦʙʣʘʩʪʠ, ʚ ʢʘʞʜʦʡ 

ʧʦʚʝʜʝʥʠʝ ʩʠʩʪʝʤʳ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ. ʊʘʢ, ʦʙʣʘʩʪʴ I ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʘʙʩʦʣʶʪʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʠʤʤʫʥʠʪʝʪʘ, ʧʦʩʢʦʣʴʢʫ ʯʠʩʣʝʥʥʦʩʪʴ ʘʥʪʠʛʝʥʘ 

ʥʝʦʛʨʘʥʠʯʝʥʦ ʚʦʟʨʘʩʪʘʝʪ, ʪʦʛʜʘ ʢʘʢ ʯʠʩʣʝʥʥʦʩʪʴ ʣʠʤʬʦʮʠʪʦʚ ʊ-ʪʠʧʘ ʙʳʩʪʨʦ 

ʠʩʪʦʱʘʝʪʩʷ. ʕʪʘ ʦʙʣʘʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʣʫʯʘʷʤ ʙʦʣʴʰʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʛʠʙʝʣʠ ʣʠʤʬʦʮʠʪʦʚ. ʆʙʣʘʩʪʴ II  ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʣʫʯʘʶ, ʢʦʛʜʘ ʛʠʙʝʣʴ 

ʣʠʤʬʦʮʠʪʦʚ ʚʩʝ ʞʝ ʧʨʝʚʳʰʘʝʪ ʧʨʠʨʦʩʪ, ʠ ʪʦʛʜʘ ʚʦʟʤʦʞʥʳ ʜʚʘ ʩʮʝʥʘʨʠʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ. ɽʩʣʠ ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʘʥʪʠʛʝʥʘ ʚʝʣʠʢʘ, ʘ ʣʠʤʬʦʮʠʪʦʚ ʤʘʣʦ, ʪʦ ʠʩʭʦʜ ʢʦʥʢʫʨʝʥʮʠʠ 

ʙʫʜʝʪ ʚ ʧʦʣʴʟʫ ʘʥʪʠʛʝʥʘ; ʝʩʣʠ ʞʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʣʠʤʬʦʮʠʪʦʚ ʚ ʥʘʯʘʣʴʥʳʡ 

ʤʦʤʝʥʪ ʜʦʩʪʘʪʦʯʥʳ, ʪʦ ʫʩʪʘʥʦʚʠʪʩʷ ʚ ʥʝʢʦʪʦʨʦʤ ʨʦʜʝ ʜʠʥʘʤʠʯʝʩʢʦʝ 

ʨʘʚʥʦʚʝʩʠʝ, ʢʦʪʦʨʦʝ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʦ ʜʣʷ ʧʨʦʛʥʦʟʘ 

ʚʳʟʜʦʨʦʚʣʝʥʠʷ ʯʝʤ ʚ ʦʙʣʘʩʪʠ ʧʘʨʘʤʝʪʨʦʚ ʩʠʩʪʝʤʳ I. ɺ ʦʙʣʘʩʪʠ III  ʥʘ ʨʠʩʫʥʢʝ 3 

ʨʝʟʫʣʴʪʘʪ ʪʘʢʞʝ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ. ʆʜʥʘʢʦ, ʯʠʩʣʝʥʥʦʩʪʴ 

ʣʠʤʬʦʮʠʪʦʚ ʊ-ʪʠʧʘ ʩʪʨʝʤʠʪʩʷ ʢ ʥʘʩʳʱʝʥʠʶ, ʘ ʯʠʩʣʝʥʥʦʩʪʴ ʘʥʪʠʛʝʥʘ ʢ ʥʫʣʶ. 

ʏʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʣʫʯʘʶ ʧʦʣʥʦʛʦ ʚʳʟʜʦʨʦʚʣʝʥʠʷ. ɺ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, 

ʢʦʛʜʘ ʥʝʪ ʥʘʧʨʘʚʣʝʥʥʦʡ ʩʪʠʤʫʣʷʮʠʠ ʣʠʤʬʦʮʠʪʦʚ, ʩʣʫʯʘʡ II  ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʩʝ 

ʞʝ ʙʦʣʝʝ ʨʝʘʣʠʩʪʠʯʥʳʤ. ʇʨʠʚʝʜʝʤ ʯʠʩʣʝʥʥʳʝ ʨʘʩʯʝʪʳ ʚʨʝʤʝʥʥʳʭ 

ʟʘʚʠʩʠʤʦʩʪʝʡ Ag[t] , T[t]  ʧʨʠ ʥʝʢʦʪʦʨʳʭ ʟʥʘʯʝʥʠʷʭ ʧʘʨʘʤʝʪʨʦʚ ʩʠʩʪʝʤʳ (ʨʠʩ. 4).  
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ʈʠʩ. 4. ɺʨʝʤʝʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ Ag[t] -ʢʨʠʚʘʷ 1, T[t]- ʢʨʠʚʘʷ 2, ʧʨʠ 

ʟʥʘʯʝʥʠʷʭ ʧʘʨʘʤʝʪʨʦʚ ʩʠʩʪʝʤʳ (k=0.6; 0.3; 0.2 ʠ ɜ =0.2- ʘ, ʙ, ʚ) , 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʙʣʘʩʪʷʤ I, II , III  (ʨʠʩ. 3). 

ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʧʘʨʘʤʝʪʨʘʤ ʠʟ ʦʙʣʘʩʪʠ I, ʠʤʤʫʥʥʦʛʦ 

ʦʪʚʝʪʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʥʘʯʠʥʘʷ ʩ ʥʝʢʦʪʦʨʦʛʦ 

ʚʨʝʤʝʥʠ ʧʨʦʠʩʭʦʜʠʪ ʙʝʩʢʦʥʪʨʦʣʴʥʳʡ ʨʦʩʪ ʘʥʪʠʛʝʥʘ, ʢʨʠʪʠʯʝʩʢʦʝ ʧʘʜʝʥʠʝ ʊ-

ʣʠʤʬʦʮʠʪʦʚ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʥʝ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʧʨʦʛʥʦʟ ʜʣʷ ʦʨʛʘʥʠʟʤʘ. ʀʟ 

ʘʥʘʣʠʟʘ ʨʠʩʫʥʢʦʚ ʚʠʜʥʦ ʪʘʢʞʝ, ʯʪʦ ʚʪʦʨʦʡ ʠ ʪʨʝʪʠʡ ʩʣʫʯʘʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʨʝʞʠʤʘʤ ʠʟ ʦʙʣʘʩʪʝʡ ʧʘʨʘʤʝʪʨʦʚ II  ʠ III, ʧʨʠ ʢʦʪʦʨʳʭ ʠʤʤʫʥʥʳʡ ʢʣʝʪʦʯʥʳʡ 

ʦʪʚʝʪ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʳʤ ʠ ʧʨʠʚʦʜʠʪ ʢ ʫʩʪʘʥʦʚʣʝʥʠʶ ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʨʘʚʥʦʚʝʩʠʷ ʯʠʩʣʝʥʥʦʩʪʝʡ ʘʥʪʠʛʝʥ ʠ ʠʤʤʫʥʥʳʝ ʢʣʝʪʢʠ ʣʠʙʦ ʢ ʧʦʣʥʦʤʫ 

ʚʳʟʜʦʨʦʚʣʝʥʠʶ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʧʨʦʛʥʦʟʘʤ ʚʳʟʜʦʨʦʚʣʝʥʠʷ. 

ʋʣʫʯʰʠʤ ʜʘʥʥʫʶ ʤʠʥʠʤʘʣʴʥʫʶ ʤʦʜʝʣʴ, ʨʘʩʰʠʨʠʚ ʝʝ ʧʫʪʝʤ ʫʯʝʪʘ 

ʛʫʤʦʨʘʣʴʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ. ɼʣʷ ʵʪʦʛʦ ʤʦʜʠʬʠʮʠʨʫʝʤ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ 

(2). ɼʦʙʘʚʠʤ ʚ ʧʨʘʚʫʶ ʯʘʩʪʴ ʫʨʘʚʥʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ Ag[t]ʩʣʘʛʘʝʤʦʝ 

][][ tAbtAga- , ʢʦʪʦʨʦʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʛʠʙʝʣʠ ʘʥʪʠʛʝʥʘ ʧʨʠ ʝʛʦ ʚʩʪʨʝʯʝ ʩ 

ʘʥʪʠʪʝʣʘʤʠ Ab[t]. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʘʥʪʠʪʝʣʘ ʧʦʷʚʣʷʶʪʩʷ ʩ ʟʘʜʝʨʞʢʦʡ ʚʦ 

ʚʨʝʤʝʥʠ ʚ ʩʣʫʯʘʝ ʧʝʨʚʠʯʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʭʝʤʦʡ ʥʘ ʨʠʩʫʥʢʝ 

2, ʠʣʠ ʞʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʩʨʘʟʫ ʚ ʥʝʢʦʪʦʨʦʤ ʢʦʣʠʯʝʩʪʚʝ ʢʘʢ ʩʣʝʜʩʪʚʠʝ 

ʧʝʨʝʥʝʩʝʥʠʷ ʙʦʣʝʟʥʠ ʚ ʧʨʦʰʣʦʤ, ʣʠʙʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʚʘʢʮʠʥʠʨʦʚʘʥʠʷ. 

ʋʯʪʝʤ ʚʣʠʷʥʠʝ ʘʥʪʠʪʝʣ ʥʘ ʧʨʦʛʥʦʟ ʙʦʣʝʟʥʠ. ʇʨʠ ʵʪʦʤ ʥʝ ʙʫʜʝʤ ʨʘʩʰʠʨʷʪʴ 

ʤʦʜʝʣʴ ʜʦ ʪʨʝʭʤʝʨʥʦʡ, ʘ ʦʩʪʘʥʝʤʩʷ ʚ ʧʨʝʜʝʣʘʭ ʜʚʫʤʝʨʥʦʡ ʩʠʩʪʝʤʳ. ɼʣʷ ʵʪʦʛʦ 

ʩʯʠʪʘʝʤ, ʯʪʦ ʯʠʩʣʝʥʥʦʩʪʴ ʘʥʪʠʪʝʣ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʘʥʪʠʛʝʥʘ, 

ʢʦʪʦʨʳʡ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ ʚʨʝʤʝʥʠ: 

          )][/(][][ s+= tAgtAgtAb                      (3) 
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  ʊʘʢʦʡ ʚʳʙʦʨ ʷʚʣʷʝʪʩʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʤ, ʧʦʩʢʦʣʴʢʫ 

ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠ ʥʝʙʦʣʴʰʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʘʥʪʠʛʝʥʘ ʯʠʩʣʝʥʥʦʩʪʴ ʘʥʪʠʪʝʣ 

ʨʘʩʪʝʪ ʣʠʥʝʡʥʦ, ʘ ʧʨʠ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʘʥʪʠʛʝʥʘ ʤʝʥʷʝʪʩʷ ʥʝ 

ʩʫʱʝʩʪʚʝʥʥʦ. ɹʦʣʝʝ ʪʦʛʦ, ʫʯʪʝʤ ʝʱʝ ʠ ʵʬʬʝʢʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʣʠʤʬʦʮʠʪʦʚ T- ʠ 

B- ʪʠʧʦʚ, ʯʪʦ ʚ ʥʝʢʦʪʦʨʦʤ ʨʦʜʝ ʧʨʦʷʚʣʷʝʪʩʷ ʢʘʢ ʩʠʥʝʨʛʠʷ ʢʣʝʪʦʯʥʦʛʦ ʠ 

ʛʫʤʦʨʘʣʴʥʦʛʦ ʠʤʤʫʥʠʪʝʪʦʚ. ɼʣʷ ʵʪʦʛʦ ʚ ʧʨʘʚʫʶ ʯʘʩʪʴ ʫʨʘʚʥʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

T[t]  ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ (2) ʜʦʙʘʚʠʤ ʩʣʘʛʘʝʤʦʝ ][][ tTtAbh . ʊʦʛʜʘ ʩʠʩʪʝʤʘ 

ʫʨʘʚʥʝʥʠʡ (2) ʙʫʜʝʪ ʠʤʝʪʴ ʚʠʜ: 

     

][)][/(][][][)Ag[t]-Ag[t](
dt

dT[t]

,)][/(][-Ag[t]T[t]-Ag[t]
dt

 Ag[t]

2

2

tTtAgtAgtTtT

tAgtAg
d

shnkm

sa

+++-=

+=

              (4)      

ʏʠʩʣʝʥʥʳʡ ʨʘʩʯʝʪ ʜʣʷ ʪʝʭ ʞʝ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʩʠʩʪʝʤʳ, ʯʪʦ ʠ ʧʨʠʚʝʜʝʥʥʳʝ 

ʥʘ ʨʠʩ. 3, ʥʦ ʩ ʫʯʝʪʦʤ ʤʦʜʠʬʠʢʘʮʠʠ ʩʠʩʪʝʤʳ (2) ʜʦ ʩʠʩʪʝʤʳ (4) ʧʨʠʚʝʜʝʥ ʥʘ 

ʨʠʩ. 5. 

 

   

ʈʠʩ.5. ɺʨʝʤʝʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ Ag[t], T[t], Ab[t] ʩʠʩʪʝʤ ʢʣʝʪʦʯʥʦʛʦ ʠ 

ʛʫʤʦʨʘʣʴʥʦʛʦ ʠʤʤʫʥʠʪʝʪʦʚ ʜʣʷ ʩʣʫʯʘʝʚ I, II , III , (ʘ, ʙ, ʚ), ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ 

ʥʘ ʨʠʩ. 2, ♪ ȟⱭ Ȣȟ (ʙʝʟ ʫʯʝʪʘ ʵʬʬʝʢʪʘ ʊ-ɺ-ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ) (ʢʨʠʚʳʝ -

1,2,3). 

ɸʥʘʣʠʟ ʯʠʩʣʝʥʥʦʛʦ ʨʘʩʯʝʪʘ (ʨʠʩ.5) ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

ʋʯʝʪ ʚʢʣʘʜʘ ʦʪ ʛʫʤʦʨʘʣʴʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʧʦʟʚʦʣʷʝʪ ʚʟʷʪʴ ʧʦʜ ʢʦʥʪʨʦʣʴ 

ʧʨʦʪʝʢʘʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʜʘʞʝ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʪʦʣʴʢʦ ʢʣʝʪʦʯʥʳʡ ʠʤʤʫʥʥʳʡ 

ʦʪʚʝʪ ʥʝʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʝʥ. ʈʝʘʣʠʟʫʝʪʩʷ ʪʦʣʴʢʦ 2 ʨʝʞʠʤʘ (ʧʦʣʥʦʛʦ 

ʚʳʟʜʦʨʦʚʣʝʥʠʷ, ʠ ʨʝʞʠʤ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ) ʚʤʝʩʪʦ ʪʨʝʭ ʩʮʝʥʘʨʠʝʚ 

ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʢʘʢ ʚ ʩʣʫʯʘʝ ʫʯʝʪʘ ʦʪʚʝʪʘ ʪʦʣʴʢʦ ʦʪ ʊ-ʢʣʝʪʦʯʥʦʛʦ 
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ʠʤʤʫʥʠʪʝʪʘ. ʇʨʠ ʵʪʦʤ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʥʷʪʘ ʥʘʛʨʫʟʢʘ ʥʘ ʊ-ʢʣʝʪʦʯʥʳʡ 

ʠʤʤʫʥʠʪʝʪ, ʯʪʦ ʪʘʢʞʝ ʚʘʞʥʦ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʦʩʪʠʥʬʝʢʮʠʦʥʥʦʛʦ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ (ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʢʨʠʚʦʡ ʊ-ʣʠʤʬʦʮʠʪʦʚ). ʇʦʢʘʞʝʤ, ʢʘʢ ʫʯʝʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʊ ʠ ɺ ʣʠʤʬʦʮʠʪʦʚ ʚ ʜʘʥʥʦʡ ʤʠʥʠʤʘʣʴʥʦʡ ʤʦʜʝʣʠ ʚʣʠʷʝʪ ʥʘ 

ʢʠʥʝʪʠʢʫ ʚʳʟʜʦʨʦʚʣʝʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʨʘʩʩʯʠʪʘʝʤ ʚʨʝʤʝʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ Ag[t] , 

T[t], Ab[t] ʧʨʠ ʪʝʭ ʞʝ ʟʥʘʯʝʥʠʷʭ ʧʘʨʘʤʝʪʨʦʚ ʩʠʩʪʝʤʳ, ʥʦ ʩ ʫʯʝʪʦʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʧʦʜʩʠʩʪʝʤʘʤʠ ʊ ʠ ɺ ʣʠʤʬʦʮʠʪʦʚ (ʨʠʩ. 6). 

  

ʈʠʩ. 6. ɺʨʝʤʝʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ Ag[t], T[t], Ab[t] ʩʠʩʪʝʤ ʢʣʝʪʦʯʥʦʛʦ ʠ 

ʛʫʤʦʨʘʣʴʥʦʛʦ ʠʤʤʫʥʠʪʝʪʦʚ ʜʣʷ ʩʣʫʯʘʝʚ I, II , (ʘ, ʙ) ʨʠʩ. 2 , ♪ ȟⱭ

ȢȟⱢ Ȣ ȟ (ʩ ʫʯʝʪʦʤ ʵʬʬʝʢʪʘ ʊ-ɺ-ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ) (ʢʨʠʚʳʝ -1,2,3). 

ʀʟ ʘʥʘʣʠʟʘ ʨʘʩʯʝʪʦʚ ʩʣʝʜʫʝʪ, ʯʪʦ ʫʯʝʪ ʊ-ɺ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʣʠʤʬʦʮʠʪʦʚ 

ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ ʧʦʣʥʦʛʦ ʢʦʥʪʨʦʣʷ ʥʘʜ ʙʦʣʝʟʥʴʶ ʧʨʠ ʙʦʣʝʝ ʥʠʟʢʠʭ 

ʟʥʘʯʝʥʠʷʭ ʘʥʪʠʪʝʣ ʠ ʥʘ ʙʦʣʝʝ ʢʦʨʦʪʢʠʭ ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʘʭ. ʕʪʦ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʢʣʝʪʦʯʥʦ-ʛʫʤʦʨʘʣʴʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ. 

ʆʧʠʩʘʥʥʳʝ ʚʳʰʝ ʨʝʟʫʣʴʪʘʪʳ ʢʘʩʘʶʪʩʷ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ ʢʦʣʠʯʝʩʪʚʦ ʘʥʪʠʪʝʣ ʠʤʝʝʪ ʥʝʥʫʣʝʚʦʝ ʟʥʘʯʝʥʠʝ, ʯʪʦ ʦʪʥʦʩʠʪʩʷ ʢ 

ʩʣʫʯʘʷʤ, ʢʦʛʜʘ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʘʜʝʢʚʘʪʥʘʷ ʚʘʢʮʠʥʘ ʠʣʠ ʚʩʪʨʝʯʘ ʩ ʜʘʥʥʳʤ 

ʘʥʪʠʛʝʥʦʤ ʫʞʝ ʥʝ ʚ ʧʝʨʚʳʡ ʨʘʟ. ʉʣʫʯʘʡ ʦʪʩʫʪʩʪʚʠʷ ʚʘʢʮʠʥʠʨʦʚʘʥʠʷ ʠ 

ʟʘʙʦʣʝʚʘʥʠʷ ʚʧʝʨʚʳʝ, ʧʨʠ ʫʩʣʦʚʠʠ ʦʪʩʫʪʩʪʚʠʷ ʚʨʦʞʜʝʥʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ, 

ʜʦʣʞʝʥ ʙʳʪʴ ʦʧʠʩʘʥ ʦʪʜʝʣʴʥʦ, ʧʦʩʢʦʣʴʢʫ ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʘʥʪʠʪʝʣ ʥʝʪ, ʠ 

ʧʦʵʪʦʤʫ ʚʘʞʥʦ ʫʯʝʩʪʴ ʵʬʬʝʢʪ ʟʘʧʘʟʜʳʚʘʥʠʷ ʚ ʢʠʥʝʪʠʢʝ ʘʥʪʠʪʝʣ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ 

ʪʝʤ, ʯʪʦ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʘʥʪʠʪʝʣ ʟʘʥʠʤʘʝʪ ʦʪ 3 ʜʦ 5-6 ʩʫʪʦʢ ʚ ʢʘʞʜʦʤ 

ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ. ʋʯʪʝʤ ʵʬʬʝʢʪ ʟʘʧʘʟʜʳʚʘʥʠʷ ʜʦʙʘʚʣʝʥʠʝʤ ʤʥʦʞʠʪʝʣʷ 
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])exp[1(
t

t
-- ʚ ʩʣʘʛʘʝʤʳʝ ʠʟ ʧʨʘʚʳʭ ʯʘʩʪʝʡ, ʦʪʚʝʯʘʶʱʠʝ ʟʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ 

ʘʥʪʠʪʝʣʘʤʠ. ɿʜʝʩʴ Ű ʚʨʝʤʷ ʟʘʧʘʟʜʳʚʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʦʝ ʦʨʛʘʥʠʟʤʫ ʜʣʷ 

ʚʳʨʘʙʦʪʢʠ ʘʥʪʠʪʝʣ (ʨʠʩ. 7). 

 

ʈʠʩ. 7. ɺʨʝʤʝʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ Ag[t], T[t], Ab[t] , (ʢʨʠʚʳʝ -1,2,3). 

ʩʠʩʪʝʤ ʢʣʝʪʦʯʥʦʛʦ ʠ ʛʫʤʦʨʘʣʴʥʦʛʦ ʠʤʤʫʥʠʪʝʪʦʚ ʜʣʷ ʩʣʫʯʘʷ II  , ♪ ȟⱭ

ȢȟⱢ Ȣ ȟ Ű=100,( ʘ- ʪʦʣʴʢʦ ʊ-ʢʣʝʪʦʯʥʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ, ʙ-ʫʯʪʝʥʦ 

ʚʣʠʷʥʠʝ ʠ ʘʥʪʠʪʝʣ, ʚ- ʫʯʝʪ ʵʬʬʝʢʪʘ ʟʘʧʘʟʜʳʚʘʥʠʷ). 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ 

ʨʘʩʯʝʪʘ ʣʠʰʴ ʧʨʠ ʥʝʢʦʪʦʨʳʭ ʟʥʘʯʝʥʠʷʭ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. 

ɿʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʠ ʚʝʣʠʯʠʥ, ʠʩʩʣʝʜʫʝʤʳʭ ʚ ʨʘʙʦʪʝ, ʷʚʣʷʶʪʩʷ 

ʙʝʟʨʘʟʤʝʨʥʳʤʠ, ʥʝ ʥʦʩʷʪ ʘʙʩʦʣʶʪʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʘ ʣʠʰʴ ʧʦʢʘʟʳʚʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʮʝʥʘʨʠʝʚ ʧʨʦʪʝʢʘʥʠʷ ʙʦʣʝʟʥʠ, ʘ ʪʘʢʞʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʥʪʨʦʣʷ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ.  
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ʋɼʂ:630.1:581.9:599.2:712.253(477,87) 

ʆʍʆʈʆʅɸ ɯ ɿɹɽʈɽɾɽʅʅʗ ʇʈʀʈʆɼʅʀʍ ɽʂʆʉʀʉʊɽʄ ʊɸ ɰʍ 

ɹɯʆʈɯɿʅʆʄɸʅɯʊʊʗ ʅɸʎɯʆʅɸʃʔʅʆɻʆ ʇʈʀʈʆɼʅʆɻʆ ʇɸʈʂʋ 

çʉʀʅɽɺʀʈè 

 

ʗʨʝʤʘ ʖʨʽʡ ʄʠʢʦʣʘʡʦʚʠʯ, 

ʟʘʩʪʫʧʥʠʢ ʥʘʯʘʣʴʥʠʢʘ ʥʘʫʢʦʚʦʛʦ ʚʽʜʜʽʣʫ 

ʅʘʥʠʥʝʮʴ ʄʘʨʽʷ ɺʘʩʠʣʽʚʥʘ, 

ɼʝʨʙʘʢ ʄʘʨʠʥʘ ɯʚʘʥʽʚʥʘ 

ʥʘʫʢʦʚʽ ʩʧʽʚʨʦʙʽʪʥʠʢʠ 

ʉʫʙʦʪʘ ɻʘʥʥʘ ʄʠʢʦʣʘʾʚʥʘ 

ʇʦʧʦʚʠʯ ɺʘʣʝʥʪʠʥʘ ɯʣʣʽʚʥʘ 

ʪʝʭʥʽʢʠ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʧʨʠʨʦʜʥʠʡ ʧʘʨʢ çʉʠʥʝʚʠʨè 

 

ɸʥʦʪʘʮʽʷ: ɿ ʨʦʟʚʠʪʢʦʤ ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ ʣʶʜʩʪʚʘ ʪʘ ʛʣʦʙʘʣʴʥʠʤʠ 

ʥʘʩʣʽʜʢʘʤʠ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ ʥʘʧʨʠʢʽʥʮʽ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʽ ʥʘ 

ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʚʠʥʠʢʣʘ ʧʦʪʨʝʙʘ ʫ ʟʙʝʨʝʞʝʥʥʽ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʪʘ 

ʧʦʢʨʘʱʝʥʥʷ ʩʪʘʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʮʽʣʦʤʫ. 

ʇʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʽ ʪʝʨʠʪʦʨʽʾ ʟ ʥʘʷʚʥʽʩʪʶ ʚ ʥʠʭ ʧʝʨʚʦʟʜʘʥʥʦʾ ʜʠʢʦʾ 

ʧʨʠʨʦʜʠ ʧʦʚʠʥʥʽ ʦʭʦʨʦʥʷʪʠʩʴ, ʷʢ ʥʘʜʙʘʥʥʷ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʪʘ ʤʽʞʥʘʨʦʜʥʦʛʦ 

ʟʥʘʯʝʥʥʷ ʜʦ ʷʢʠʭ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʦʩʦʙʣʠʚʠʡ ʨʝʞʠʤ ʦʭʦʨʦʥʠ, ʚʽʜʪʚʦʨʝʥʥʷ ʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʅʇʇ çʉʠʥʝʚʠʨè, ʧʨʠʨʦʜʥʽ ʝʢʦʩʠʩʪʝʤʠ, ʦʭʦʨʦʥʘ ʽ 

ʟʙʝʨʝʞʝʥʥʷ ʨʘʨʠʪʝʪʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʦʙôʻʢʪʽʚ ʪʘ ʾʭ ʙʽʦʣʦʛʽʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ. 

 

ʈʦʟʚʠʪʦʢ ʟʘʛʘʣʴʥʦʾ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʾ ʤʝʨʝʞʽ ʽ ʨʦʟʰʠʨʝʥʥʷ ʪʝʨʠʪʦʨʽʡ ʪʘ 

ʦʙôʻʢʪʽʚ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ ʻ ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʧʨʽʦʨʠʪʝʪʽʚ 

ʜʝʨʞʘʚʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ ʋʢʨʘʾʥʠ. 

ɿʘʧʦʚʽʜʥʘ ʩʧʨʘʚʘ ʦʜʥʘ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʩʢʣʘʜʦʚʠʭ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʚʠʨʽʰʝʥʥʽ ʧʨʦʙʣʝʤ ʟʙʝʨʝʞʝʥʥʷ 

ʙʽʦʣʦʛʽʯʥʦʛʦ ʪʘ ʣʘʥʜʰʘʬʪʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ, ʧʽʜʪʨʠʤʮʽ ʝʢʦʣʦʛʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ ʫ 
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ʧʨʠʨʦʜʽ, ʬʦʨʤʫʚʘʥʥʽ ʩʚʽʪʦʛʣʷʜʫ ʩʫʩʧʽʣʴʩʪʚʘ. ʇʨʠʨʦʜʥʽ ʪʝʨʠʪʦʨʽʾ ï ʮʝ ʥʘʡʢʨʘʱʝ 

ʟʙʝʨʝʞʝʥʽ ʝʪʘʣʦʥʠ ʥʝʟʘʡʤʘʥʦʾ ʜʠʢʦʾ ʧʨʠʨʦʜʠ. ɰʭ ʩʪʘʥ ʟʙʝʨʝʞʝʥʦʩʪʽ ï ʮʝ ʤʽʨʠʣʦ 

ʢʫʣʴʪʫʨʠ ʣʶʜʩʴʢʦʾ ʩʧʽʣʴʥʦʪʠ, ʥʝʦʙʭʽʜʥʘ ʫʤʦʚʘ ʽʩʥʫʚʘʥʥʷ ʣʶʜʩʴʢʦʾ ʮʠʚʽʣʽʟʘʮʽʾ. 

ɿ ʤʝʪʦʶ ʦʙʤʝʞʝʥʥʷ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ʧʨʠʨʦʜʥʦ-

ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ, ʘ ʥʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʦʩʦʙʣʠʚʦ ʮʽʥʥʠʭ ʧʨʠʨʦʜʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ ʽ ʦʙôʻʢʪʽʚ ʜʝ ʟʨʦʩʪʘʶʪʴ ʪʘ ʧʝʨʝʙʫʚʘʶʪʴ ʨʽʜʢʽʩʥʽ ʯʝʨʚʦʥʦʢʥʠʞʥʽ ʚʠʜʠ 

ʨʦʩʣʠʥ ʽ ʪʚʘʨʠʥ ʧʦʚʥʫ ʟʘʙʦʨʦʥʫ ʪʘʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʩʴʦʛʦʜʥʽ ʻ ʥʘʡʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʠʤ ʤʝʭʘʥʽʟʤʦʤ ʾʭ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʦʭʦʨʦʥʠ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʟôʷʚʣʷʻʪʴʩʷ ʮʽʣʠʡ ʨʷʜ ʪʨʫʜʥʦʱʽʚ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʟʚôʷʟʢʫ ʟ 

ʥʝʦʙʭʽʜʥʽʩʪʶ ʜʦʩʷʛʥʝʥʥʷ ʢʦʤʧʨʦʤʽʩʽʚ ʤʽʞ ʥʘʛʘʣʴʥʠʤʠ ʝʢʦʥʦʤʽʯʥʠʤʠ 

ʽʥʪʝʨʝʩʘʤʠ ʛʨʦʤʘʜ ʪʘ ʝʢʦʣʦʛʽʯʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʣʠ ʙ ʥʝʚʠʩʥʘʞʣʠʚʦʤʫ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʶ ʪʘ ʟʤʝʥʰʝʥʥʶ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʮʽʥʥʽ ʧʨʠʨʦʜʥʽ ʢʦʤʧʣʝʢʩʠ. 

ʂʘʨʧʘʪʩʴʢʠʡ ʨʝʛʽʦʥ ʦʩʦʙʣʠʚʦ ʚʠʜʽʣʷʻʪʴʩʷ ʚ ʩʠʩʪʝʤʽ ʇɿʌ ʋʢʨʘʾʥʠ. ʊʫʪ 

ʟʦʩʝʨʝʜʞʝʥʘ ʪʨʝʪʠʥʘ ʣʽʩʦʚʠʭ ʟʘʧʘʩʽʚ ʋʢʨʘʾʥʠ, ʧʦʣʦʚʠʥʘ ʚʽʜʦʤʠʭ ʚʠʜʽʚ ʬʣʦʨʠ ʽ 

ʬʘʫʥʠ, ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʨʝʢʨʝʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ, ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʨʠʨʦʜʥʽ 

ʣʘʥʜʰʘʬʪʠ ʛʽʨʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʚʠʩʦʢʦʾ ʝʩʪʝʪʠʯʥʦʾ ʦʮʽʥʢʠ. ɹʘʛʘʪʩʪʚʦ ʛʝʥʝʪʠʯʥʠʭ 

ʨʝʩʫʨʩʽʚ ʨʦʩʣʠʥʥʦʛʦ ʽ ʪʚʘʨʠʥʥʦʛʦ ʩʚʽʪʫ, ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʨʠʨʦʜʥʦ-ʛʝʦʛʨʘʬʽʯʥʽ, 

ʨʝʢʨʝʘʮʽʡʥʽ ʪʘ ʙʘʣʴʥʝʦʣʦʛʽʯʥʽ ʨʝʩʫʨʩʠ ʩʪʚʦʨʶʶʪʴ ʦʩʦʙʣʠʚʦ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ 

ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʦʙôʻʢʪʽʚ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ. 

ɼʣʷ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʾ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ, ʝʢʦʣʦʛʦ-ʦʩʚʽʪʥʴʦʾ ʪʘ 

ʨʝʢʨʝʘʮʽʡʥʦʾ ʫʩʪʘʥʦʚʠ (ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʨʠʨʦʜʥʠʡ ʧʘʨʢ çʉʠʥʝʚʠʨè) 

ʧʨʽʦʨʠʪʝʪʥʠʤ ʥʘʧʨʷʤʢʦʤ ʷʢʦʛʦ ʧʦʚʠʥʥʦ ʙʫʪʠ ʦʱʘʜʣʠʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʥʝʜʦʧʫʱʝʥʥʷ ʧʦʨʫʰʝʥʴ ʚ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ, ʷʢ 

ʥʘʡʢʨʘʱʦʛʦ ʾʭ ʟʙʝʨʝʞʝʥʥʷ ʚ ʧʨʠʨʦʜʥʦʤʫ ʩʪʘʥʽ. [1,c.104-108] 

ʆʜʥʘʢ, ʚʠʥʠʢʘʻ ʧʨʦʙʣʝʤʘ ʧʨʦʪʠʩʪʦʷʥʥʷ ʟ ʙʦʢʫ ʢʝʨʽʚʥʠʮʪʚʘ ʤʽʩʮʝʚʠʭ 

ʛʨʦʤʘʜ ʽ ʨʘʡʦʥʥʦʾ ʚʣʘʜʠ ʪʘ ʥʘʩʝʣʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʩʪʘʪʫʩ ʧʘʨʢʫ ʜʦʟʚʦʣʷʻ ʞʠʪʠ ʽ 

ʧʨʘʮʶʚʘʪʠ ʚ ʡʦʛʦ ʤʝʞʘʭ, ʘʣʝ ʽʟ ʧʝʚʥʠʤ ʦʙʤʝʞʝʥʥʷʤ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ. ʅʘ ʡʦʛʦ ʪʝʨʠʪʦʨʽʾ ʧʨʦʞʠʚʘʻ ʙʽʣʷ 20 ʪʠʩ. ʯʦʣʦʚʽʢ 5-ʪʠ 

ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ (ʉʠʥʝʚʠʨʩʴʢʘ ʇʦʣʷʥʘ, ʉʠʥʝʚʠʨ, ʅʝʛʨʦʚʝʮʴ, ʂʦʣʦʯʘʚʘ, 
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ɺʽʣʴʰʘʥʠ) ʽʟ 6,5 ʪʠʩ. ʜʚʦʨʦʛʦʩʧʦʜʘʨʩʪʚ ʥʘ ʥʝʚʝʣʠʢʠʭ ʜʽʣʷʥʢʘʭ ʟʝʤʣʽ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʧʣʦʱʝʶ 2600,0ʛʘ ʽʟ ʥʠʭ ʨʽʣʴʥʠʮʪʚʦ 600,0 

ʛʘ., ʱʦ ʻ ʥʝʜʦʩʪʘʪʥʽʤ ʜʣʷ ʢʫʣʴʪʠʚʘʮʽʾ ʪʘ ʚʠʨʦʱʫʚʘʥʥʷ ʩʽʣʴʛʦʩʧʧʨʦʜʫʢʮʽʾ, ʘ 

ʩʽʥʦʢʽʩʥʽ ʫʛʽʜʜʷ ʩʪʘʥʦʚʣʷʪʴ 5627,0 ʛʘ. 

ɻʦʣʦʚʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʜʣʷ ʅʇʇ çʉʠʥʝʚʠʨè 

ʷʚʣʷʶʪʴʩʷ ï ʮʝ ʧʨʠʨʦʜʥʽ ʨʝʩʫʨʩʠ, ʘ ʩʘʤʝ: ʣʽʩʦʚʽ ʥʘ ʧʣʦʱʽ 31746,1 ʛʘ ʽʟ 

ʟʘʛʘʣʴʥʠʤ ʟʘʧʘʩʦʤ ʨʦʩʪʫʯʦʾ ʜʝʨʝʚʠʥʠ ʧʦʥʘʜ 10ʤʣʥ.ʤį, ʟ ʷʢʠʭ ʱʦʨʽʯʥʦ 

ʚʠʙʠʨʘʻʪʴʩʷ ʚ ʤʝʞʘʭ 25-30ʪʠʩ. ʤį ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʧʘʨʢʫ ʪʘ ʧʦʪʨʝʙ ʧʘʣʠʚʥʠʤʠ ʜʨʦʚʘʤʠ ʜʣʷ ʥʘʩʝʣʝʥʥʷ ʨʝʛʽʦʥʫ, ʱʦ ʻ ʚʢʨʘʡ 

ʥʝʜʦʩʪʘʪʥʽʤ. ɼʣʷ ʧʦʚʥʦʛʦ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʥʝʦʙʭʽʜʥʦ ʟʙʽʣʴʰʠʪʠ ʣʽʤʽʪ 

ʣʽʩʦʢʦʨʠʩʪʫʚʘʥʥʷ ʫ ʚʠʛʣʷʜʽ ʧʘʣʠʚʥʠʭ ʜʨʦʚ, ʭʦʯʘ ʙ ʚ ʪʨʠ ʨʘʟʠ. ʂʨʽʤ ʪʦʛʦ, ʥʘ 

ʧʣʦʱʽ 3206.9 ʛʘ ʟʨʦʩʪʘʶʪʴ ʜʠʢʦʨʦʩʣʽ ʷʛʽʜʥʠʢʠ ʽʟ ʧʨʠʙʣʠʟʥʠʤ ʱʦʨʽʯʥʠʤ ʟʘʧʘʩʦʤ 

128 ʪʦʥ ʪʘ ʾʩʪʽʚʥʽ ʛʨʠʙʠ ʽʟ ʟʘʧʘʩʦʤ ʙʣʠʟʴʢʦ 100 ʪʦʥ. 

ʅʘʡʙʽʣʴʰʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʣʽʩʦʚʽ ʝʢʦʩʠʩʪʝʤʠ ʟʘʟʥʘʣʠ ʚ 

ʤʠʥʫʣʦʤʫ ʩʪʦʣʽʪʪʽ ʟʘ 80 ʨʦʢʽʚ ʜʦ ʩʪʚʦʨʝʥʥʷ ʇʘʨʢʫ (1989ʨ.) ʚʥʘʩʣʽʜʦʢ ʣʽʩʦʚʠʭ 

ʨʦʟʨʦʙʦʢ ʫ ʚʠʛʣʷʜʽ ʩʫʮʽʣʴʥʠʭ ʚʠʨʫʙʦʢ ʣʽʩʫ, ʷʢ ʣʠʩʪʷʥʠʭ ʪʘʢ ʽ ʭʚʦʡʥʠʭ ʣʽʩʽʚ 

ʚʦʥʠ ʱʦʨʽʯʥʦ ʩʪʘʥʦʚʠʣʠ ʤʘʡʞʝ 278,0 ʛʘ, ʱʦ ʥʘ ʩʴʦʛʦʜʥʽ ʥʘʨʘʭʦʚʫʻʪʴʩʷ ʰʪʫʯʥʦ 

ʩʪʚʦʨʝʥʠʭ (ʨʫʢʦʪʚʦʨʥʠʭ) ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ 22297,0 ʛʘ., ʘ ʟʘ ʯʘʩʽʚ ʨʘʜʷʥʩʴʢʦʾ 

ʚʣʘʜʠ ʧʣʦʱʽ ʪʘʢʠʭ ʚʠʨʫʙʦʢ ʣʽʩʫ ʩʢʣʘʜʘʶʪʴ ʤʘʡʞʝ 70%. ʂʨʽʤ ʪʦʛʦ, ʩʪʚʦʨʝʥʽ 

ʢʦʣʛʦʩʧʠ ʟ 1947 ʧʦ 1989ʨʨ ʥʘ ʩʫʙʘʣʴʧʽʡʩʴʢʠʭ ʣʫʢʘʭ ï ʧʦʣʦʥʠʥ (7100,0 ʛʘ) 

ʱʦʨʽʯʥʦ ʚʠʧʘʩʘʣʠ ʜʦ 15 ï ʪʠ ʪʠʩʷʯ ʛʦʣʽʚ ʦʚʝʮʴ ʪʘ 2000 ʛʦʣʽʚ ɺʈʍ, ʷʢ ʤʽʩʮʝʚʠʤʠ 

ʢʦʣʛʦʩʧʘʤʠ ʄʽʞʛʽʨʩʴʢʦʛʦ ʨʘʡʦʥʫ ʪʘʢ ʽ ʽʥʰʠʭ ʢʦʣʛʦʩʧʽʚ ɿʘʢʘʨʧʘʪʪʷ ï 

ʊʷʯʽʚʩʴʢʦʛʦ, ʍʫʩʪʩʴʢʦʛʦ ʨʘʡʦʥʽʚ. ʇʽʩʣʷ ʨʦʟʧʘʜʫ ʨʘʜʷʥʩʴʢʦʛʦ ʩʦʶʟʫ ʥʘ 

ʧʦʣʦʥʠʥʘʭ ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ ʚʽʜʩʫʪʥʽʡ ʚʠʧʘʩ ʭʫʜʦʙʠ. ɿʘʛʘʣʴʥʝ ʘʥʪʨʦʧʦʛʝʥʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʨʠʨʦʜʥʽ ʝʢʦʩʠʩʪʝʤʠ ʟ ʯʘʩʫ ʩʪʚʦʨʝʥʥʷ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʾ 

ʪʝʨʠʪʦʨʽʾ ʨʽʟʢʦ ʩʢʦʨʦʪʠʣʦʩʴ, ʘ ʚ ʜʝʷʢʠʭ ʤʘʡʞʝ ʚʽʜʩʫʪʥʻ, ʪʦʙʪʦ, ʚ ʟʘʧʦʚʽʜʥʽʡ 

ʪʝʨʠʪʦʨʽʾ, ʧʨʘʣʽʩʦʚʠʭ ʤʘʩʠʚʘʭ, ʥʝʟʘʡʤʘʥʠʭ ʜʽʣʷʥʢʘʭ ʜʠʢʦʾ ʧʨʠʨʦʜʠ ʪʘ 

ʦʭʦʨʦʥʥʠʭ ʟʦʥʘʭ, ʱʦ ʚʽʜʥʝʩʝʥʽ ʜʦ ʩʪʘʪʫʩʫ ʧʨʠʨʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʦʩʦʙʣʠʚʦʾ 

ʦʭʦʨʦʥʠ ʽ ʟʙʝʨʝʞʝʥʥʷ. [3,c.33-55] 
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ʅʘ ʧʨʠʨʦʜʥʽ ʢʦʤʧʣʝʢʩʠ ʽʥʪʝʥʩʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ (ʚʠʩʦʢʦʛʽʨʥʽ 

ʧʘʩʦʚʠʱʘ, ʧʦʣʦʥʠʥʠ, ʣʫʢʠ ʣʽʩʦʚʦʛʦ ʧʦʷʩʫ, ʧʨʠʨʦʜʥʽ ʣʫʢʠ ʙʘʩʝʡʥʽʚ ʨʽʢ, ʩʽʥʦʞʘʪʽ, 

ʨʽʣʣʷ), ʷʢʽ ʟʦʩʝʨʝʜʞʝʥʽ ʚ ʦʩʥʦʚʥʦʤʫ ʫ ʚʠʩʦʪʥʦʤʫ ʛʽʨʩʴʢʦʤʫ ʧʦʷʩʽ ʪʘ ʥʘ ʪʝʨʘʩʘʭ 

ʨʽʯʢʦʚʠʭ ʜʦʣʠʥ ʽ ʧʨʠʣʝʛʣʠʭ ʜʦ ʥʠʭ ʩʭʠʣʘʭ ʟʘʟʥʘʣʠ, ʘʥʪʨʦʧʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʚ ʤʠʥʫʣʦʤʫ ʜʦʩʠʪʴ ʚʝʣʠʢʝ. ʆʜʥʘʢ, ʣʽʩʦʚʽ, ʩʫʙʘʣʴʧʽʡʩʴʢʽ ʪʘ ʥʠʞʥʴʦʣʫʯʥʽ 

ʝʢʦʩʠʩʪʝʤʠ, ʷʢʱʦ ʥʝ ʧʦʨʫʰʝʥʘ ʾʭʥʷ ʩʪʨʫʢʪʫʨʘ, ʚʠʢʦʥʫʶʪʴ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʫ, 

ʪʦʙʪʦ, ʚʦʜʦʦʭʦʨʦʥʥʫ, ˇʨʫʥʪʦʟʘʭʠʩʥʫ ʬʫʥʢʮʽʾ, ʘ ʪʘʢʦʞ ʢʦʨʤʦʚʠʨʦʙʥʠʯʫ ʨʦʣʴ, 

ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʟʥʘʯʥʦʶ ʣʘʥʜʰʘʬʪʥʦʫʪʚʦʨʶʶʯʦʶ ʟʜʘʪʥʽʩʪʶ, ʬʽʪʦʮʝʥʦʪʠʯʥʦʶ, 

ʩʠʩʪʝʤʘʪʠʯʥʦʶ ʪʘ ʬʽʪʦʛʝʦʛʨʘʬʽʯʥʦʶ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ. 

ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʫ çʉʠʥʝʚʠʨè ʟʤʫʰʫʻ ʟʤʽʥʶʚʘʪʠ ʩʚʽʡ ʧʦʛʣʷʜ, 

ʱʦʜʦ ʧʦʜʘʣʴʰʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʾ ʫʩʪʘʥʦʚʠ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʽʦʨʠʪʝʪʽʚ, ʥʘʷʚʥʦʩʪʽ ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ ʪʘ ʩʪʘʥʫ 

ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ï ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ, ʚʦʜʠ, ʛʨʫʥʪʫ, ʧʦʙʫʪʦʚʠʤʠ 

ʚʽʜʭʦʜʘʤʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʙʨʫʜʥʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʟʙʽʜʥʝʥʥʷ 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʪʘ ʙʽʦʣʦʛʽʯʥʦʛʦ ʨʦʟʤʘʾʪʪʷ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʞʠʚʽ 

ʦʨʛʘʥʽʟʤʠ ʧʨʠʨʦʜʠ ʪʘ ʣʶʜʝʡ. 

ʅʘʜʤʽʨʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʨʠʨʦʜʥʽ ʝʢʦʩʠʩʪʝʤʠ ʟ ʙʦʢʫ ʣʶʜʠʥʠ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ ʾʭ ʮʽʣʽʩʥʦʩʪʽ, ʢʨʽʤ ʪʦʛʦ, ʜʦ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ, 

ʷʢʽ ʥʘʡʙʽʣʴʰ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʠʨʦʜʥʽ ʝʢʦʩʠʩʪʝʤʠ ʜʦ ʥʠʭ ʱʝ ʜʦʜʘʶʪʴʩʷ ʽ 

ʘʙʽʦʪʠʯʥʽ ʯʠʥʥʠʢʠ, ʷʢʽ ʥʘ ʩʴʦʛʦʜʥʽ ʻ ʥʝʩʪʘʙʽʣʴʥʠʤʠ ʪʘ ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʠʤʠ. 

ʇʝʨʚʠʥʥʠʡ ʣʽʩʦʚʠʡ ʧʦʢʨʠʚ ʧʘʨʢʫ, ʷʢ ʚ ʮʽʣʦʤʫ ʂʘʨʧʘʪ ʟʘʟʥʘʚ ʟʤʽʥ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʙʘʛʘʪʦʨʽʯʥʦʾ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ. ɺʦʥʠ ʚʽʜʙʫʚʘʣʠʩʷ ʚ 

ʥʘʧʨʷʤʢʫ ʟʤʽʥ ʧʨʠʨʦʜʥʠʭ, ʟʤʽʰʘʥʠʭ ʚʠʩʦʢʦ ʮʽʥʥʠʭ ʣʽʩʽʚ ʰʚʠʜʢʦʨʦʩʪʫʯʠʤʠ, ʘʣʝ 

ʙʽʦʣʦʛʽʯʥʦ ʥʝ ʩʪʽʡʢʠʤʠ ʜʝʨʝʚʦʩʪʘʥʘʤʠ ʪʘʢ ʽ ʚ ʥʘʧʨʷʤʢʫ ʩʪʚʦʨʝʥʥʷ ʥʘ ʤʽʩʮʽ ʣʽʩʽʚ 

ʣʫʢ, ʧʘʩʦʚʠʱ ʪʘ ʽʥʰʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ. ɺ ʩʫʯʘʩʥʠʭ ʣʘʥʜʰʘʬʪʘʭ 

ʧʘʨʢʫ ʣʫʢʘʤ ʽ ʧʘʩʦʚʠʱʘʤ ʥʘʣʝʞʠʪʴ ʟʥʘʯʥʝ ʤʽʩʮʝ. ɺʥʘʩʣʽʜʦʢ ʧʦʩʠʣʝʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ ʧʨʠʟʚʝʣʦ ʜʦ ʯʘʩʪʢʦʚʠʭ ʟʤʽʥ ʧʨʠʨʦʜʥʠʭ ʙʽʦʪʦʧʽʚ, ʘ ʩʘʤʝ: 

ʚʦʜʥʽ, ʥʠʞʥʴʦ-ʣʫʯʥʽ-ʩʽʥʦʢʽʩʥʽ, ʣʽʩʦʚʽ, ʩʫʙʘʣʴʧʽʡʩʴʢʽ-ʧʦʣʦʥʠʥʠ, ʾʭ ʨʦʩʣʠʥʥʦʩʪʽ 

ʪʘ ʯʘʩʪʢʦʚʦ ʪʚʘʨʠʥʥʦʛʦ ʩʚʽʪʫ, ʭʦʯʘ ʱʝ ʥʝ ʜʦʩʠʪʴ ʧʦʤʽʪʥʦ, ʘʣʝ ʨʝʟʫʣʴʪʘʪʠ ʪʘʢʦʾ 
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ʜʽʷʣʴʥʦʩʪʽ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʤʽʥ ʢʦʤʧʦʥʝʥʪʽʚ ʷʢʽ ʢʦʤʧʣʝʢʩʥʦ ʧʦʚôʷʟʘʥʽ ʤʽʞ 

ʩʦʙʦʶ ʚ ʧʨʠʨʦʜʽ. 

ɻʦʣʦʚʥʦʶ ʢʦʥʮʝʧʮʽʻʶ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʠʭ 

ʪʝʨʠʪʦʨʽʡ ʻ ʛʘʨʤʦʥʽʟʘʮʽʷ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥ ʣʶʜʠʥʠ ʽ ʧʨʠʨʦʜʠ, ʘ ʧʨʠʯʠʥʦʶ 

ʚʠʥʠʢʥʝʥʥʷ ʜʘʥʦʾ ʢʦʥʮʝʧʮʽʾ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʙʫʣʦ ʟʥʘʯʥʝ ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʥʘʩʣʽʜʦʢ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ. 

ʆʩʥʦʚʥʠʤʠ ʟʘʛʨʦʟʣʠʚʠʤʠ ʥʘʩʣʽʜʢʘʤʠ ʚʧʣʠʚʫ ʣʶʜʠʥʠ ʥʘ ʜʦʚʢʽʣʣʷ ʻ 

ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ, ˇʨʫʥʪʽʚ, ʚʦʜʠ ʨʽʟʥʠʤʠ ʪʦʢʩʠʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʪʘ 

ʧʦʙʫʪʦʚʠʤʠ ʚʽʜʭʦʜʘʤʠ. 

ʂʦʥʮʝʧʮʽʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʨʦʟʚʠʪʢʫ ʻ ʥʘʡʙʽʣʴʰ ʩʫʯʘʩʥʦʶ 

ʽʜʝʦʣʦʛʽʻʶ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʝ ʣʠʰʝ ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʝʢʦʥʦʤʽʢʠ, ʘʣʝ ʽ ʚ ʛʘʣʫʟʽ 

ʦʭʦʨʦʥʠ ʧʨʠʨʦʜʠ, ʟʦʢʨʝʤʘ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʾ ʩʧʨʘʚʠ. ɯʟ ʪʝʨʠʪʦʨʽʡ ʪʘ ʦʙôʻʢʪʽʚ 

ʇɿʌ ʋʢʨʘʾʥʠ ʟʘ ʩʚʦʾʤ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ ʥʘʡʙʽʣʴʰ ʟʨʫʯʥʠʤ ʜʣʷ ʾʾ 

ʨʝʘʣʽʟʘʮʽʾ ʻ ʧʦʣʽʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʽ ʪʝʨʠʪʦʨʽʾ, ʘ ʩʘʤʝ: ʙʽʦʩʬʝʨʥʽ 

ʟʘʧʦʚʽʜʥʠʢʠ, ʥʘʮʽʦʥʘʣʴʥʽ ʧʨʠʨʦʜʥʽ ʧʘʨʢʠ, ʨʝʛʽʦʥʘʣʴʥʽ ʣʘʥʜʰʘʬʪʥʽ ʧʘʨʢʠ. 

ɺʘʞʣʠʚʠʡ ʚʧʣʠʚ ʥʘ ʧʨʠʨʦʜʥʽ ʝʢʦʩʠʩʪʝʤʠ ʤʘʻ ʨʝʢʨʝʘʮʽʷ ʪʘ ʪʫʨʠʟʤ. 

ʈʝʢʨʝʘʮʽʡʥʘ ʜʽʷʣʴʥʽʩʪʴ ʥʘ ʪʝʨʠʪʦʨʽʾ ʇɿʌ ʙʫʜʝ ʣʠʰʝ ʪʦʜʽ ʝʬʝʢʪʠʚʥʦʶ, ʷʢʱʦ 

ʚʦʥʘ ʟʘʢʦʥʦʜʘʚʯʦ ʚʠʟʥʘʥʘ ʽ ʦʬʦʨʤʣʝʥʘ ʥʘ ʦʩʥʦʚʽ ʥʘʫʢʦʚʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ: 

ʦʙʣʘʰʪʦʚʘʥʽ ʦʙôʻʢʪʠ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʚʠʟʥʘʥʘ ʩʠʩʪʝʤʘ ʧʣʘʪʥʠʭ ʧʦʩʣʫʛ, 

ʟʘʧʨʦʚʘʜʞʝʥʠʡ ʩʝʨʚʽʩ ʽ ʨʝʢʣʘʤʘ, ʘ ʪʘʢʦʞ ʟʘʣʫʯʝʥʽ ʜʦ ʮʴʦʛʦ ʤʽʩʮʝʚʽ ʞʠʪʝʣʽ, ʱʦ ʚ 

ʮʽʣʦʤʫ ʽ ʩʪʚʦʨʶʻ ʨʝʢʨʝʘʮʽʡʥʫ ʜʠʩʪʦʥʘʮʽʶ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʘ ʛʥʫʯʢʘ ʩʠʩʪʝʤʘ 

ʝʢʦʣʦʛʽʯʥʦʛʦ, ʨʝʩʫʨʩʥʦʛʦ ʽ ʩʦʮʽʘʣʴʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʟʙʝʨʝʞʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʛʦ 

ʨʽʟʥʦʤʘʥʽʪʪʷ, ʨʝʛʣʘʤʝʥʪʘʮʽʾ ʨʽʟʥʠʭ ʚʠʜʽʚ ʪʫʨʠʟʤʫ, ʨʝʛʫʣʶʚʘʥʥʷ ʧʦʪʦʢʽʚ 

ʚʽʜʚʽʜʫʚʘʥʥʷ ʟʘʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ. ʆʨʛʘʥʽʟʘʮʽʷ ʚʽʜʚʽʜʫʚʘʥʥʷ 

ʧʝʨʝʜʙʘʯʘʻ ʩʠʩʪʝʤʫ ʢʦʥʪʨʦʣʶ ʟʘ ʚôʾʟʜʦʤ ʽ ʚʠʭʦʜʦʤ ʚʽʜʚʽʜʫʚʘʯʽʚ ʚ ʧʘʨʢ, ʾʭ 

ʨʦʟʧʦʜʽʣ ʧʦ ʪʝʨʠʪʦʨʽʾ, ʨʝʛʫʣʶʚʘʥʥʷ ʧʦʪʦʢʽʚ ʨʝʢʨʝʘʥʪʽʚ, ʘ ʪʘʢʦʞ ʩʠʩʪʝʤʫ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʘʨʢʦʚʦʛʦ ʢʦʥʪʨʦʣʶ. 

ɽʢʦʣʦʛʽʯʥʝ ʽ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʝ ʚʠʭʦʚʘʥʥʷ ʚʽʜʚʽʜʫʚʘʯʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʰʣʷʭʦʤ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʾʭ ʩʧʽʣʢʫʚʘʥʥʷ ʟ ʧʨʠʨʦʜʦʶ. ʁʦʛʦ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʘʢʪʠʚʥʦʩʪʽ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʾ 
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ʧʨʦʧʘʛʘʥʜʠ, ʦʩʥʦʚʥʦʶ ʟʘʜʘʯʝʶ ʷʢʦʾ ʻ ʥʘʜʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʟʥʘʥʴ ʚʽʜʚʽʜʫʚʘʯʘʤ. 

ɺʠʨʽʰʝʥʥʷ ʮʠʭ ʟʘʚʜʘʥʴ ʤʦʞʣʠʚʝ ʰʣʷʭʦʤ ʯʠʪʘʥʥʷ ʣʝʢʮʽʡ, ʚʠʜʘʥʥʷ ʙʫʢʣʝʪʽʚ, 

ʧʘʤôʷʪʦʢ, ʧʨʘʚʠʣ, ʧʨʦʩʧʝʢʪʽʚ ʽ ʨʝʢʣʘʤʥʠʭ ʣʠʩʪʽʚʦʢ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ 

ʤʘʩʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʦʱʦ. 

ʆʜʥʠʤ ʟ ʧʨʽʦʨʠʪʝʪʽʚ ʜʽʷʣʴʥʦʩʪʽ ʅʇʇ çʉʠʥʝʚʠʨè ʻ ʦʭʦʨʦʥʘ, ʟʙʝʨʝʞʝʥʥʷ, 

ʚʽʜʪʚʦʨʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʪʘ ʦʩʦʙʣʠʚʦ ʮʽʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʽ ʦʙôʻʢʪʽʚ, 

ʟʜʽʡʩʥʝʥʥʷ ʧʦʩʪʽʡʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘ ʥʝʜʦʧʫʱʝʥʥʷʤ ʧʦʨʫʰʝʥʴ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʛʦ ʨʝʞʠʤʫ, ʪʦʤʫ ʦʭʦʨʦʥʫ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʟʜʽʡʩʥʶʻ 

ʩʣʫʞʙʘ ʜʝʨʞʘʚʥʦʾ ʦʭʦʨʦʥʠ ʇɿʊ ʫ ʚʽʜʘʥʥʽ ʷʢʠʭ ʚʦʥʠ ʧʝʨʝʙʫʚʘʶʪʴ. 

ɻʦʣʦʚʥʠʤ ʟʥʘʯʝʥʥʷʤ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ 

ʥʘʫʢʦʚʠʭ ʮʽʣʷʭ ʥʘ ʪʝʨʠʪʦʨʽʾ ʇʘʨʢʫ ʡʦʛʦ ʦʩʦʙʣʠʚʦ ʮʽʥʥʠʭ ʦʙôʻʢʪʽʚ, ʘ ʩʘʤʝ 

ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ, ʟʘʛʘʣʴʥʘ ʯʠʩʝʣʴʥʽʩʪʴ ʷʢʦʛʦ ʥʘʨʘʭʦʚʫʻ ʨʦʩʣʠʥ 1966 ʚʠʜʽʚ ʽ 

ʪʚʘʨʠʥ 1725 ʚʠʜ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʥʫ ʧʦʧʫʣʷʮʽʡ, ʟʙʝʨʝʞʝʥʥʷ ʪʘ 

ʦʭʦʨʦʥʘ ʨʽʜʢʽʩʥʠʭ ʚʠʜʽʚ, ʱʦ ʚʽʜʥʝʩʝʥʽ ʜʦ ʥʘʮʽʦʥʘʣʴʥʠʭ ʪʘ ʄʽʞʥʘʨʦʜʥʠʭ 

ʧʝʨʝʣʽʢʽʚ ʟʘʛʘʣʴʥʦʶ ʯʠʩʝʣʴʥʽʩʪʶ ʨʦʩʣʠʥ ï 188 ʚʠʜʽʚ, ʪʚʘʨʠʥ ï 374 ʚʠʜʽʚ ʩʝʨʝʜ 

ʷʢʠʭ 63 ʚʠʜʠ ʨʦʩʣʠʥ ʟ ʥʠʭ 11 ʚʠʜʽʚ ʛʨʠʙʽʚ-ʤʘʢʨʦʤʽʮʝʪʽʚ ʽ 92 ʚʠʜʠ ʪʚʘʨʠʥ, ʷʢʽ 

ʟʘʥʝʩʝʥʽ ʜʦ ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ ʋʢʨʘʾʥʠ, ʘ ʪʘʢʦʞ ʏʝʨʚʦʥʠʡ ʩʧʠʩʦʢ ʄʉʆʇ ʨʦʩʣʠʥ ï 

1, ʪʚʘʨʠʥ ï 42; ɭʚʨʦʧʝʡʩʴʢʠʡ ʯʝʨʚʦʥʠʡ ʩʧʠʩʦʢ ʨʦʩʣʠʥ ï 3, ʪʚʘʨʠʥ ï 19; 

ɹʝʨʥʩʴʢʘ ʂʦʥʚʝʥʮʽʷ ʨʦʩʣʠʥ ï 8, ʪʚʘʨʠʥ ï 130; ɹʦʥʩʴʢʘ ʂʦʥʚʝʥʮʽʷ ʪʚʘʨʠʥ ï 58; 

ɺʘʰʽʥʛʪʦʥʩʴʢʘ ʂʦʥʚʝʥʮʽʷ (CITES) ʨʦʩʣʠʥ ï 15, ʪʚʘʨʠʥ ï 27 ʪʘ ʄʽʞʥʘʨʦʜʥʘ 

ʫʛʦʜʘ ʧʨʦ ʟʙʝʨʝʞʝʥʥʷ ʢʘʞʘʥʽʚ ʚ ɭʚʨʦʧʽ 18 ʚʠʜʽʚ. 

ʈʝʛʽʦʥʘʣʴʥʠʡ ʏʝʨʚʦʥʠʡ ʩʧʠʩʦʢ ʥʘʨʘʭʦʚʫʻ ʨʦʩʣʠʥ ï 98, ʪʚʘʨʠʥ ï 109. 

ʅʘʫʢʦʚʽ ʧʦʣʽʛʦʥʠ: ʈʘʤʩʘʨʩʴʢʝ ʚʠʩʦʢʦʛʽʨʥʝ ʚʦʜʥʦ-ʙʦʣʦʪʥʝ ʫʛʽʜʜʷ 

ʄʽʞʥʘʨʦʜʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʧʣʦʱʝʶ 29 ʛʘ.; ʙʫʢʦʚʽ ʧʨʘʣʽʩʠ, ʷʢʽ ʚʽʜʥʝʩʝʥʽ ʜʦ 

ɺʩʝʩʚʽʪʥʴʦʛʦ ʆʙôʻʢʪʫ çɹʫʢʦʚʽ ʧʨʘʣʽʩʠ ʽ ʜʘʚʥʽ ʣʽʩʠ ʂʘʨʧʘʪ ʪʘ ʽʥʰʠʭ ʨʝʛʽʦʥʽʚ 

ɭʚʨʦʧʠè - ʇʨʠʨʦʜʥʦʾ ʩʧʘʜʱʠʥʠ ʖʅɽʉʂʆ ʧʣʦʱʝʶ 2865,04 ʛʘ. ʪʘ ʙʫʬʝʨʥʦʶ 

ʟʦʥʦʶ 1091 ʛʘ.; ʟʘʧʦʚʽʜʥʘ ʪʝʨʠʪʦʨʽʷ 6414,8 ʛʘ.; ʦʭʦʨʦʥʥʽ ʟʦʥʠ - 914,8ʛʘ, ʜʝ 

ʟʨʦʩʪʘʶʪʴ ʽ ʤʝʰʢʘʶʪʴ ʨʽʜʢʽʩʥʽ ʏʝʨʚʦʥʦʢʥʠʞʥʽ ʚʠʜʠ ʨʦʩʣʠʥ ʽ ʪʚʘʨʠʥ ʪʘ ʽʥʰʽ 

ʮʽʥʥʽ ʦʙôʻʢʪʠ ʨʽʜʢʽʩʥʠʭ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʫʚʘʥʴ, ʱʦ ʟʘʥʝʩʝʥʽ ʜʦ ɿʝʣʝʥʦʾ ʢʥʠʛʠ 

ʋʢʨʘʾʥʠ ï 15; ʥʝʟʘʡʤʘʥʽ ʜʽʣʷʥʢʠ ʜʠʢʦʾ ʧʨʠʨʦʜʠ (Wildernes) ï 3030,0 ʛʘ ʚ ʪʦʤʫ 
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ʯʠʩʣʽ ʫʨʦʯʠʱʘʭ ʏʦʨʥʠʡ ɼʽʣ 1580,0 ʛʘ ʪʘ ɼʘʨʚʘʡʢʘ 1450,0 ʛʘ; ʤʦʥʽʪʦʨʠʥʛʦʚʽ 

ʧʣʦʱʘʜʢʠ ʧʦ ʜʦʩʣʽʜʞʝʥʥʶ ʛʨʠʙʽʚ - ʤʘʢʨʦʤʽʮʝʪʽʚ; ʨʝʣʽʢʪʠ ï 3 ʚʠʜʠ ʪʘ 

ʽʥʪʨʦʜʫʮʝʥʪʠ ʟ ʇʽʚʥʽʯʥʦʾ ɸʤʝʨʠʢʠ 18ʩʪ ï 2ʚʠʜʠ; ʨʝʘʙʽʣʽʪʘʮʽʡʥʽ ʮʝʥʪʨʠ: ʜʣʷ 

ʚʝʜʤʝʜʽʚ ʙʫʨʠʭ (31 ʦʩʦʙʠʥʘ) ʥʘ ʧʣʦʱʽ 12 ʛʘ. ʪʘ ʭʠʞʠʭ ʧʪʘʭʽʚ ʩʦʢʦʣʦʧʦʜʽʙʥʠʭ 

(10 ʦʩʦʙʠʥ) ʽʟ 6-ʪʠ ʚʦʣʴʻʨʽʚ; ʙʜʞʦʣʠʥʘ ʧʘʩʽʢʘ - 20 ʚʫʣʠʢʽʚ. 

ʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʘ ʜʽʣʷʥʢʘ ʧʦ ʚʽʜʪʚʦʨʝʥʥʶ ʨʽʜʢʽʩʥʠʭ ʽ ʟʥʠʢʘʶʯʠʭ ʚʠʜʽʚ 

ʨʦʩʣʠʥ ʚ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪʘʭ ï 70 ʚʠʜʽʚ. 

ʆʩʦʙʣʠʚʠʡ ʨʝʞʠʤ ʦʭʦʨʦʥʠ ʧʝʨʝʜʙʘʯʝʥʠʡ ʜʣʷ ʩʧʝʮʠʬʽʯʥʠʭ ʣʽʩʦʚʠʭ ï 

ʙʫʢʦʚʠʭ ʧʨʘʣʽʩʦʚʠʭ ʜʽʣʷʥʦʢ ʽ ʣʫʯʥʦ-ʙʦʣʦʪʥʠʭ ʮʝʥʦʟʽʚ "ɻʣʫʭʘʥʷ", "ɿʘʤʰʘʪʢʘ", 

"ʉʠʥʝʚʠʨʩʴʢʝ ʦʟʝʨʦ", "ʆʟʽʨʮʝ", ʘ ʪʘʢʦʞ ʮʝʥʦʟʽʚ ʫʨʦʯʠʱ "ʂʘʤôʷʥʢʘ", "ʉʪʨʠʤʙʘ", 

çʅʝʛʨʦʚʝʮʴ ïɻʦʨʙè ʜʝ ʧʨʦʧʦʥʫʻʪʴʩʷ ʨʷʜ ʦʙʤʝʞʝʥʴ ʱʦʜʦ ʚʽʜʚʽʜʫʚʘʥʥʷ ʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʮʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʷʢ ʦʩʦʙʣʠʚʦ ʮʽʥʥʽ ʦʙôʻʢʪʠ, ʱʦ ʤʘʶʪʴ 

ʟʘʧʦʚʽʜʥʠʡ ʨʝʞʠʤ ʦʭʦʨʦʥʠ. 

ʈʝʛʫʣʶʚʘʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ, ʘʙʦ ʚʠʣʫʯʝʥʥʷ ʽʟ ʧʦʧʫʣʷʮʽʾ ʷʢʦʛʦ-ʥʝʙʫʜʴ ʚʠʜʫ 

ʨʦʩʣʠʥ ʽ ʪʚʘʨʠʥ ʧʘʨʢʦʤ, ʘʙʦ ʽʥʰʠʤʠ ʥʘʫʢʦʚʠʤʠ ʫʩʪʘʥʦʚʘʤʠ ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ 

[2,c. 152-168]. 

ʅʘ ʚʠʱʝ ʧʝʨʝʣʽʯʝʥʠʭ ʦʙôʻʢʪʘʭ ʚʝʜʝʪʴʩʷ ʧʦʩʪʽʡʥʠʡ ʥʘʫʢʦʚʠʡ ʤʦʥʽʪʦʨʠʥʛ 

ʧʦ ʩʪʘʥʫ ʟʙʝʨʝʞʝʥʥʷ ʽ ʚʽʜʪʚʦʨʝʥʥʷ ʨʽʜʢʽʩʥʠʭ ʦʙôʻʢʪʽʚ, ʧʦʧʫʣʷʮʽʡ ʨʦʩʣʠʥ ʽ 

ʪʚʘʨʠʥ ʪʘ ʩʪʘʥ ʾʭ ʨʦʟʚʠʪʢʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʅʇʇ çʉʠʥʝʚʠʨè. 

ʆʭʦʨʦʥʘ ʣʘʥʜʰʘʬʪʥʦʛʦ ʽ ʙʽʦʣʦʛʽʯʥʦʛʦ ʨʦʟʤʘʾʪʪʷ ʻ ʦʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʽ 

ʧʝʨʰʦʯʝʨʛʦʚʠʭ ʟʘʚʜʘʥʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʅʇʇ çʉʠʥʝʚʠʨè, ʚʠʟʥʘʯʘʻʪʴʩʷ 

ɿʘʢʦʥʦʤ ʋʢʨʘʾʥʠ çʇʨʦ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʠʡ ʬʦʥʜ ʋʢʨʘʾʥʠè, ʱʦ ʚʚʦʜʠʪʴʩʷ ʚ 

ʜʽʶ ʇʦʩʪʘʥʦʚʦʶ ɺʈ ʋʢʨʘʾʥʠ ʟʘ ˉ 2457-ʍɯɯ (2457-12) ʚʽʜ 16.06.1992 ʨʦʢʫ ʪʘ 

ʧʦʢʣʘʜʘʻʪʴʩʷ ʥʘ ʩʣʫʞʙʫ ʜʝʨʞʘʚʥʦʾ ʦʭʦʨʦʥʠ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʧʨʠʨʦʜʥʦ-

ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ ʋʢʨʘʾʥʠ. 

ʆʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʩʣʫʞʙʠ ʜʝʨʞʘʚʥʦʾ ʦʭʦʨʦʥʠ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʫ çʉʠʥʝʚʠʨè ʻ: ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʜʝʨʞʘʥʥʷ 

ʨʝʞʠʤʫ ʦʭʦʨʦʥʠ ʪʝʨʠʪʦʨʽʡ ʪʘ ʧʨʠʨʦʜʥʠʭ ʦʙôʻʢʪʽʚ; ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʨʫʰʝʥʥʷ ʪʘ ʾʭ 

ʧʨʠʧʠʥʝʥʥʷ, ʜʦʜʝʨʞʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʨʝʞʠʤʫ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʛʦ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ; ʚʽʜʪʚʦʨʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ, ʾʭ ʢʦʤʧʣʝʢʩʽʚ ʪʘ ʦʙôʻʢʪʽʚ. 



83 

ɿ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʩʪʽʡʥʦʾ ʦʭʦʨʦʥʠ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʚʽʜ ʨʽʟʥʠʭ 

ʧʦʨʫʰʝʥʴ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʛʦ ʨʝʞʠʤʫ ʪʘ ʚʠʢʦʥʘʥʥʷ ʨʽʟʥʠʭ ʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʟʘʭʦʜʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʅʇʇ çʉʠʥʝʚʠʨè, ʱʦ ʧʝʨʝʜʘʥʦ ʡʦʤʫ ʧʽʜ ʦʭʦʨʦʥʫ ʩʪʘʥʦʚʠʪʴ 

34992,8 ʛʘ ʥʘ ʧʣʦʱʽ ʷʢʠʭ ʦʨʛʘʥʽʟʦʚʘʥʦ 8 ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ 

ʚʽʜʜʽʣʝʥʴ, 16 ʤʘʡʩʪʝʨʩʴʢʠʭ ʜʽʣʴʥʠʮʴ, 79 ʦʙʭʦʜʽʚ, ʷʢʽ ʚʭʦʜʷʪʴ ʚ ʩʪʨʫʢʪʫʨʫ ʇɿʌ, 

ʪʦʙʪʦ, ʩʣʫʞʙʫ ʜʝʨʞʘʚʥʦʾ ʦʭʦʨʦʥʠ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ï ʽʥʩʧʝʢʪʦʨʠ ɯ-ɯɯ 

ʢʘʪʝʛʦʨʽʾ 88 ʯʦʣʦʚʽʢ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʭʦʨʦʥʫ ʪʝʨʠʪʦʨʽʾ ʧʘʨʢʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʜʽʶʯʦʛʦ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʋʢʨʘʾʥʠ [2, ʩ. 1-10]. 

ɿ ʧʨʦʬʽʣʘʢʪʠʯʥʦʶ ʤʝʪʦʶ ʧʨʘʮʽʚʥʠʢʠ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʫ 

çʉʠʥʝʚʠʨè ʧʦʩʪʽʡʥʦ ʨʽʟʥʠʤʠ ʟʘʩʦʙʘʤʠ (ʥʘʛʣʷʜʥʘ ʘʛʽʪʘʮʽʷ, ʧʦʰʠʨʝʥʥʷ 

ʚʽʜʧʦʚʽʜʥʠʭ ʣʠʩʪʽʚʦʢ, ʙʫʢʣʝʪʽʚ, ʧʫʙʣʽʢʘʮʽʡ ʽ ʚʠʩʪʫʧʠ ʚ ʟʘʩʦʙʘʭ ʤʘʩʦʚʦʾ 

ʽʥʬʦʨʤʘʮʽʾ) ʧʨʦʚʦʜʠʪʴʩʷ ʨʦʟôʷʩʥʶʚʘʣʴʥʘ ʨʦʙʦʪʘ ʟ ʤʽʩʮʝʚʠʤ ʥʘʩʝʣʝʥʥʷʤ ʪʘ 

ʚʽʜʚʽʜʫʚʘʯʘʤʠ, ʱʦʜʦ ʧʨʘʚʠʣʴʥʦʛʦ ʧʦʚʦʜʞʝʥʥʷ ʚ ʧʨʠʨʦʜʽ, ʥʝʜʦʧʫʱʝʥʥʷ 

ʟʘʛʦʨʘʥʥʷ ʣʽʩʦʚʦʾ ʧʽʜʩʪʠʣʢʠ, ʟʘʙʦʨʦʥʘ ʩʧʘʣʶʚʘʥʥʷ ʩʫʭʦʾ ʪʨʘʚʠ ʪʘ ʧʦʙʫʪʦʚʦʛʦ 

ʩʤʽʪʪʷ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʧʨʠʨʦʜʥʠʡ ʧʘʨʢ çʉʠʥʝʚʠʨè ʱʦʨʽʯʥʦ ʚʽʜʚʽʜʫʻ ʙʣʠʟʴʢʦ 200-

250 ʪʠʩ ʯʦʣ. ʟ ʥʠʭ 30% ʜʽʪʝʡ, ʱʦ ʻ ʜʦʩʪʘʪʥʽʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʥʘ ʩʪʘʮʽʦʥʘʨʥʫ ʪʘ 

ʟʦʥʫ ʨʝʛʫʣʴʦʚʘʥʦʾ ʨʝʢʨʝʘʮʽʾ, ʘ ʪʘʢʦʞ ʥʘ ʦʢʨʝʤʽ ʧʨʠʨʦʜʥʽ ʝʢʦʩʠʩʪʝʤʠ. ʆʢʨʝʤʽ 

ʜʽʣʷʥʢʠ ʫ ʤʽʩʮʷʭ ʚʽʜʧʦʯʠʥʢʫ ʚʽʜʚʽʜʫʚʘʯʽʚ ʾʭ ʯʠʩʝʣʴʥʽʩʪʴ ʧʦʚʠʥʥʘ ʙʫʪʠ 

ʦʙʤʝʞʝʥʦʶ, ʘ ʚ ʽʥʰʠʭ ʜʽʣʷʥʢʘʭ ʙʽʣʴʰ ʨʦʟʰʠʨʝʥʠʤ ï ʜʝ ʟʘʧʨʦʚʘʜʞʫʻʪʴʩʷ 

ʚʦʜʥʦʯʘʩ ʨʽʟʥʽ ʨʝʞʠʤʠ ʦʭʦʨʦʥʠ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ. 

ɼʣʷ ʮʴʦʛʦ ʥʘ ʚôʾʟʜʘʭ ʫ ʣʽʩʦʚʽ ʫʨʦʯʠʱʘ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʰʣʘʛʙʘʫʤʠ, 

ʘʥʰʣʘʛʠ, ʧʘʥʥʦ ʥʘ ʧʨʦʪʠʧʦʞʝʞʥʫ ʪʝʤʘʪʠʢʫ, ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʘ ʦʭʦʨʦʥʥʽ ʟʥʘʢʠ, 

ʨʝʤʦʥʪʫʶʪʴʩʷ ʧʨʦʪʠʧʦʞʝʞʥʽ ʰʣʷʭʠ, ʧʨʦʚʦʜʷʪʴʩʷ ʩʝʤʽʥʘʨʠ, ʙʝʩʽʜʠ ʟ ʤʽʩʮʝʚʠʤ 

ʥʘʩʝʣʝʥʥʷʤ ʪʘ ʚʽʜʚʽʜʫʚʘʯʘʤʠ. ʇʨʦʚʦʜʷʪʴʩʷ ʥʘʚʯʘʥʥʷ ʟ ʧʨʘʮʽʚʥʠʢʘʤʠ ʩʣʫʞʙʠ 

ʜʝʨʞʘʚʥʦʾ ʦʭʦʨʦʥʠ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ, ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʢʦʥʘʥʥʷ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʋʢʨʘʾʥʠ ʧʦ ʟʙʝʨʝʞʝʥʥʶ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʇɿʌ [1,c. 128-150]. 

ʅʘ ʩʴʦʛʦʜʥʽ ʛʦʩʪʨʦ ʩʪʦʾʪʴ ʧʠʪʘʥʥʷ ʥʝ ʣʠʰʝ ʚ ʋʢʨʘʾʥʽ, ʱʦʜʦ ʦʭʦʨʦʥʠ 

ʙʽʦʪʠʯʥʦʾ ʪʘ ʘʙʽʦʪʠʯʥʦʾ ʛʝʪʝʨʦʛʝʥʥʦʩʪʽ ʧʨʠʨʦʜʠ, ʱʦ ʻ ʦʜʥʠʤ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ 
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ʧʨʽʦʨʠʪʝʪʽʚ ʩʫʯʘʩʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ, ʘʣʝ ʽ ʚʩʽʭ ʜʝʨʞʘʚ ʩʚʽʪʫ ʪʘ ʢʦʞʥʦʛʦ 

ʦʢʨʝʤʦʛʦ ʂʦʥʪʠʥʝʥʪʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʦʥʚʝʥʮʽʾ ʧʨʦ ʙʽʦʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ 

ʟʘʪʚʝʨʜʞʝʥʦʾ ʩʝʩʽʻʶ ɻʝʥʝʨʘʣʴʥʦʾ ɸʩʘʤʙʣʝʾ ʆʆʅ ʟ ʧʨʦʙʣʝʤ ʛʣʦʙʘʣʴʥʦʾ ʝʢʦʣʦʛʽʾ 

(ʈʽʦ-ʜʝ-ɾʘʥʝʡʨʦ) ɹʨʘʟʠʣʽʷ 1992 ʨʦʢʫ, ʘ ʪʘʢʦʞ ʇʘʥ,-ɭʚʨʦʧʝʡʩʴʢʦʾ ʩʪʨʘʪʝʛʽʾ 

ʟʙʝʨʝʞʝʥʥʷ ʙʽʦ- ʪʘ ʣʘʥʜʰʘʬʪʥʦʾ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ. 

ʅʘʡʝʬʝʢʪʠʚʥʽʰʠʤ ʩʧʦʩʦʙʦʤ ʦʭʦʨʦʥʠ ʽ ʟʙʝʨʝʞʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʛʦ 

ʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʚ ʮʽʣʦʤʫ ï ʮʝ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʪʘ 

ʨʦʟʰʠʨʝʥʥʷ ʚʞʝ ʽʩʥʫʶʯʠʭ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʠʭ ʪʝʨʠʪʦʨʽʡ, ʢʦʤʧʣʝʢʩʽʚ ʽ 

ʦʙôʻʢʪʽʚ ʯʝʨʝʟ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʪʘ ʥʘʫʢʦʚʦ-

ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʟʘʭʦʜʽʚ, ʪʦʙʪʦ, ʩʠʩʪʝʤʠ ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʟʙʝʨʝʞʝʥʥʷ ʨʘʨʠʪʝʪʥʦʾ 

ʬʣʦʨʠ, ʬʘʫʥʠ ʥʘ ʦʩʥʦʚʽ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʠʥʮʠʧʽʚ, ʧʝʨʝʜʙʘʯʘʶʯʠ ʦʙʤʝʞʝʥʫ, 

ʥʝʟʥʘʯʥʫ ʘʙʦ ʥʘʡʤʝʥʰ ʚʧʣʠʚʦʚʫ ʝʢʩʧʣʫʘʪʘʮʽʶ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʥʘ ʧʨʠʨʦʜʥʽ ʝʢʦʩʠʩʪʝʤʠ. 

ʇʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʥʘʚʯʘʣʴʥʦ-ʧʦʣʴʦʚʦʾ ʧʨʘʢʪʠʢʠ ʩʪʫʜʝʥʪʘʤʠ ʙʽʦʣʦʛʽʯʥʠʭ 

ʬʘʢʫʣʴʪʝʪʽʚ ʋʞʅʋ ʤ. ʋʞʛʦʨʦʜ, ʅʇʋ ʽʤ. ɼʨʘʛʦʤʘʥʦʚʘ ʤ. ʂʠʾʚ, ʅʃʊʋ ʤ. ʃʴʚʽʚ, 

ʅʇʊʋ ʽʤ. ʌʨʘʥʢʘ ʤ. ʃʴʚʽʚ ʪʘ ʽʥʰʠʤʠ ʥʘʫʢʦʚʠʤʠ ʫʩʪʘʥʦʚʘʤʠ ʋʢʨʘʾʥʠ ʚʦʥʠ 

ʟʥʘʡʦʤʣʷʪʴʩʷ ʟ ʨʦʩʣʠʥʥʠʤ ʽ ʪʚʘʨʠʥʥʠʤ ʩʚʽʪʦʤ ʅʇʇ "ʉʠʥʝʚʠʨ", ʚʠʣʫʯʘʶʯʠ 

ʦʢʨʝʤʽ ʝʢʟʝʤʧʣʷʨʠ ʬʣʦʨʠ ʽ ʬʘʫʥʠ ʥʘ ʦʩʥʦʚʽ ʟʘʪʚʝʨʜʞʝʥʠʭ ʣʽʤʽʪʽʚ ʧʘʨʢʫ ʥʘ 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʽ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʽʚ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʋʢʨʘʾʥʠ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʣʝʢʮʽʡ, ʚʘʪʥʠʢʽʚ ʪʘ ʛʝʨʙʘʨʽʾʚ, ʙʝʟ ʥʘʥʝʩʝʥʥʷ ʰʢʦʜʠ, ʷʢʦʤʫ-

ʥʝʙʫʜʴ ʚʠʜʫ ʘʙʦ ʧʦʧʫʣʷʮʽʾ ʪʘ ʧʨʠʨʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʫ. 
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Xenobiotics are chemicals that are found in the human body, but are normally 

absent. Children are particularly sensitive to xenobiotics, especially during 

maturation, differentiation and growth. These periods of development are usually 

defined as "periods of critical vulnerability". The increased risk of pathogenic effects 

of xenobiotics in children is due to many factors. These include: a large body surface 

area relative to body weight, which increases the risk of environmental pollutants 

entering the child's body. The short stature of children increases the probability of 

inhaling heavy air pollutants five times more than adults. Absorption of xenobiotics 

in children is higher due to the activity of anabolic processes, and detoxification is 

reduced due to the immaturity of detoxification enzymes. Elimination of xenobiotics 

from children, especially in the early neonatal period, is reduced. 

Key words: xenobiotics, adverse factors, pollutants, childhood morbidity. 

 

Xenobiotics of the environment are compounds that have not been contained in 

the environment before they were synthesized by humans. They are usually 

biologically active compounds that have an adverse effect on human health and, in 

particular, on the immune system. This is manifested by an increased susceptibility to 
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infectious diseases and their more severe course [1-3]. The liver, central nervous 

system, and lungs are particularly vulnerable to the pathogenic effects of xenobiotics 

and their derivatives due to mitochondrial damage and the accumulation of free 

oxygen and nitrogen radicals. It should be noted that under the complex influence of 

xenobiotics synergistic pathogenic effect is usually observed. [4-7]. 

Xenobiotics such as pesticides, air pollutants, and heavy metals are the most 

studied in terms of pathogenic effects on the human body [1,8-13]. Accumulating in 

the body, heavy metals are initially involved in metabolism as essential elements, 

replacing them in enzyme systems. For example, lead replaces calcium in bones, zinc 

replaces cadmium. It disrupts metabolic processes, causes antioxidant imbalance. The 

activity of hormones and enzymes changes, sensitivity to infections increases, the 

synthesis of neurotransmitters is disturbed [14]. The toxicity of lead, cadmium, and 

mercury ions is due to their binding to thio groups of different biomolecules, as a 

result of which they lose their biological activity. In addition, the toxic effects of 

heavy metal compounds are related to their ability to activate the processes of free 

radical oxidation, which promotes their penetration through biological membranes 

[15,16]. Heavy metal ions can interact with cellular components such as DNA, 

adhesive molecules, causing damage and conformation of DNA [17]. By affecting the 

immune system, heavy metals are able to inhibit or stimulate the immune response, 

thus altering the body's response to infection. Decrease in resistance of an organism 

against pathogenic microorganisms is connected with damage of innate and adaptive 

immunity, both with synthesis of immunoglobulins, and formation of a cytokine 

profile [18-23].  

Children during fetal development are especially sensitive to the pathogenic 

effects of xenobiotics. Even small concentrations of environmental pollutants in their 

long-term exposure to the mother can disrupt the programmed development of the 

fetus, even in cases where there are no visible signs of pathogenic effects of 

environmental toxicants [24-27]. Intrauterine fetal development can be disrupted 

even in cases where adverse environmental incentives affect the mother or father 

before conceiving a child. This is due to the development of consequent dysfunction 
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of the endocrine system of the parents, epigenetic changes, or due to the direct toxic 

effects of pollutants, which are released from the mother's depot during pregnancy. 

Impaired fetal development in this case is manifested by its death, structural 

congenital malformations and functional changes, impaired growth and premature 

birth [28-31].  

The pathogenic effect of xenobiotics largely depends on the amount that 

crosses the placenta and reaches the fetus. This transfer is determined by the 

characteristics of the chemical and the placental permeability of toxic substances. 

Non-ionized chemicals with low molecular weight quickly overcome the placental 

barrier, mainly determined by the speed of its blood flow. Lead passively crosses the 

placental barrier, altering the process of calcium-mediated syncytiotrophoblast 

formation [32, 33]. Mercury vapors also pass freely through the placenta, while 

inorganic mercury, on the other hand, accumulates in the placenta and is limited to 

the fetus. However, this disrupts the hormonal function of the placenta, which also 

disrupts the normal development of the fetus. Cadmium also accumulates in the 

placenta and thus reduces its entry into the fetus. However, this protective function of 

the placenta, in addition to disrupting its hormonal function, changes the penetration 

of zinc into the fetus, which, in turn, leads to developmental pathology [34-42].  

After passing through the placental barrier, xenobiotics can accumulate in 

amniotic fluid and re-enter the fetus when swallowed and during its regular 

respiratory movements [36].  

Only xenobiotics that do not metabolize in the mother's body or in the placenta 

pass through the placenta. But these metabolites can be even more dangerous to the 

fetus than the original xenobiotics. For example, placental enzymes can produce 

reactive metabolites that react with DNA, cause abnormal development, and 

contribute to disease [37,38]. 

Thus, adverse environmental factors that affect the parents, cause disruption of 

the programmed development of the fetus, especially in its sensitive period. Even 

low-intensity environmental factors due to the bioaccumulation of xenobiotics in 

maternal tissues and their release into the bloodstream during pregnancy can have a 
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pathogenic effect on the fetus, especially in sensitive periods of its development. 

Given that the basis of this effect is genetic-ecological interaction, malformations in 

fetuses and newborns can serve as biomarkers of environmental distress in the 

habitats of their parents [39,40].  

Increased content in the air of small particles with a diameter of 2.5 ɛm 

(PM2.5), which when inhaled immediately enter the bloodstream, is associated in 

adults with an increased incidence of pneumonia, bronchial asthma, cardiovascular 

disease, as well as mortality from all causes [41-42]. In addition, a number of authors 

note the causal role of small particles in the development of inflammation and 

oxidative stress in many organs [42,43].  

No publications on the effect of ultrafine pollutants (<100 nm) of atmospheric 

air on the features of neonatal sepsis have been found in the literature available to us. 

In this regard, this aspect has become a fragment of our research work. We have 

selected ultra-small particles with a diameter of 10-20 nm due to their ability to freely 

penetrate into the bloodstream of pregnant women and possibly the fetus. It should be 

noted that the problem of air pollution by ultrafine particles (< 100 nm) and their 

impact on the human body began to form only in the late twentieth century, and the 

greatest attempts to solve this problem, both practical and theoretical, fall on the last 

decade. In this case, the results of the study, as is usually the case at the initial stage 

of solving any problem, generate more questions than answers. 

It was found that ultrafine particles (UFPs), as a result of the transformation of 

combustion processes in the air, have many sources. Despite the fact that their 

concentration in the environment depends on a number of factors, especially in cities 

near highways, it should be noted the intensity of traffic, especially with the use of 

diesel fuel. In this case, both the concentration of ultra-small particles (PM2.5, PM10) 

and a significant number of small particles increase in the air. Thus, at an air 

concentration of 10 ɛg / m
3
 of particles with a size of 2.5 ɛm (PM 2.5) in each cubic 

centimeter it can contain up to 2.4 million ultra-small particles with a size of 20 nm. 

This UFPs cloud, according to the hypothesis of Seton A. et al. (1995), has the ability 

to induce inflammation in the alveoli with the release of inflammatory mediators, 
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which lead to the development of diseases of the lungs, cardiovascular system and 

increase blood clotting. It was further proved that UFPs can penetrate not only into 

the alveoli, but also due to inefficient clearance, deposit and accumulate in them. In 

addition, due to their ultra-small size, these pollutants easily penetrate the 

bloodstream due to the diffusion mechanism, followed by vascular endothelial 

damage, formation of protein complexes and translocation to organs such as liver, 

spleen, kidneys, heart, reproductive organs and connective tissue. Inhalation of 

nanoparticles can result in structural changes in the lungs and impaired excretory 

function, the development of allergic diseases and their exacerbation, pathology 

associated with decreased blood clotting, cardiovascular disease and increasing 

mortality from them.  

The presented data on the influence of inhaled nanoparticles on the 

development of pathological changes in the body, morbidity and mortality are 

controversial and need further study. 
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ʃɯʊɽʈɸʊʋʈʅʀʁ ʆɻʃʗɼ: ʂʆʅʉɽʈɺɸʊʀɺʅɸ ʊɽʈɸʇɯʗ ʋ ʉʂʃɸɼɯ 

ʃɯʂʋɺɸʅʅʗ ʉʀʅɼʈʆʄʋ ɺʆʃʔʌɸ-ʇɸʈʂɯʅʉʆʅɸ-ʋɸʁʊɸ 

 

ɸʣʝʢʩʘʥʜʨʦʚʘ ʅʘʜʽʷ ʂʦʩʪʷʥʪʠʥʽʚʥʘ 

ʂʘʥʜʠʜʘʪ ʤʝʜʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ 

ʟʘʛʘʣʴʥʦʾ ʧʨʘʢʪʠʢʠ ï ʩʽʤʝʡʥʦʾ ʤʝʜʠʮʠʥʠ 

ʇʘʮʘʮʠʷ ʄʝʨʘʙʽ ʄʝʨʘʙʽʡʦʚʠʯ, 

ɻʘʡʜʝʥʢʦ ɺʝʨʦʥʽʢʘ ɭʚʛʝʥʽʾʚʥʘ, 

ʉʪʫʜʝʥʪʠ 3 ʢʫʨʩʫ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺ. ʅ. ʂʘʨʘʟʽʥʘ 

ʄʝʜʠʯʥʠʡ ʬʘʢʫʣʴʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ʉʠʥʜʨʦʤ ɺʦʣʴʬʘ-ʇʘʨʢʽʥʩʦʥʘ-ʋʘʡʪʘ (WPW) ï ʮʝ ʛʝʥʝʪʠʯʥʦ 

ʜʝʪʝʨʤʽʥʦʚʘʥʘ ʧʘʪʦʣʦʛʽʷ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ (CCS), ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʬʦʨʤʫʚʘʥʥʷʤ ʜʦʜʘʪʢʦʚʦʛʦ ʧʫʯʢʘ ʂʝʥʪʘ, ʷʢʠʡ ʩʧʦʣʫʯʘʻ ʤʽʦʢʘʨʜ ʧʝʨʝʜʩʝʨʜʴ ʽ 

ʰʣʫʥʦʯʢʽʚ. ʂʦʥʩʝʨʚʘʪʠʚʥʘ ʪʝʨʘʧʽʷ, ʷʢʘ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʱʦʜʦ ʭʚʦʨʠʭ, ʱʦ ʥʝ 

ʤʘʶʪʴ ʧʦʢʘʟʘʥʴ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʘʙʣʷʮʽʾ, ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʬʣʝʢʘʾʥʽʜ, ʧʨʦʧʘʬʝʥʦʥ, 

ʜʦʬʝʪʽʣʽʜ, ʩʦʪʘʣʦʣ, ʚʝʨʘʧʘʤʽʣ, ʜʠʣʪʽʘʟʝʤ, ʜʠʛʦʢʩʠʥ, ʘʤʽʦʜʘʨʦʥ, ʘ ʪʘʢʦʞ ɓ-

ʙʣʦʢʘʪʦʨʠ. ˆʨʫʥʪʫʶʯʠʩʴ ʥʘ ʘʥʘʣʽʟʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ, ʤʦʞʥʘ ʚʢʘʟʘʪʠ ʥʘ 

ʥʝʦʜʥʦʟʥʘʯʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʝʷʢʠʭ ʧʨʝʧʘʨʘʪʽʚ ʫ ʨʘʟʽ ʣʽʢʫʚʘʥʥʷ ʩʪʘʥʽʚ, ʱʦ 

ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʧʨʠ ʮʴʦʤʫ ʩʠʥʜʨʦʤʽ. ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʮʽʡ ʩʬʝʨʽ ʻ 

ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʬʦʨʤʫʚʘʥʥʷ ʮʽʣʽʩʥʦʛʦ ʫʷʚʣʝʥʥʷ ʧʨʦ ʥʘʣʝʞʥʽ ʪʝʨʘʧʝʚʪʠʯʥʽ 

ʟʘʭʦʜʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʠʥʜʨʦʤ ɺʦʣʴʬʘ-ʇʘʨʢʽʥʩʦʥʘ-ʋʘʡʪʘ, WPW, ʧʫʯʦʢ ʂʝʥʪʘ, 

ʧʨʦʧʘʬʝʥʦʥ, ʘʤʽʦʜʘʨʦʥ, ʚʝʨʘʧʘʤʽʣ. 

 

ʉʠʥʜʨʦʤ ɺʦʣʴʬʘ-ʇʘʨʢʽʥʩʦʥʘ-ʋʘʡʪʘ (WPW) ï ʮʝ ʛʝʥʝʪʠʯʥʦ ʜʝʪʝʨʤʽʥʦʚʘʥʘ 

ʧʘʪʦʣʦʛʽʷ ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʮʷ (CCS), ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʬʦʨʤʫʚʘʥʥʷʤ 

ʜʦʜʘʪʢʦʚʦʛʦ ʧʫʯʢʘ ʂʝʥʪʘ, ʷʢʠʡ ʩʧʦʣʫʯʘʻ ʤʽʦʢʘʨʜ ʧʝʨʝʜʩʝʨʜʴ ʽ ʰʣʫʥʦʯʢʽʚ, ï ʮʝ 
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ʦʙʫʤʦʚʣʶʻ ʦʤʠʥʘʥʥʷ ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʦʛʦ ʩʧʦʣʫʯʝʥʥʷ ʙʽʦʝʣʝʢʪʨʠʯʥʠʤʠ 

ʽʤʧʫʣʴʩʘʤʠ ʪʘ ʧʝʨʝʜʯʘʩʥʝ ʟʙʫʜʞʝʥʥʷ ʰʣʫʥʦʯʢʽʚ [1, 2, 3]. 

ɿʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʧʦʰʠʨʝʥʽʩʪʴ ʬʝʥʦʤʝʥʫ ʧʨʝʝʢʟʠʪʘʮʽʾ, ʷʢʠʡ ʚʢʣʶʯʘʻ ʡ 

ʩʠʥʜʨʦʤ WPW, ʩʢʣʘʜʘʻ 0,1-0,3%, ʘ ʜʦ 80% ʭʚʦʨʠʭ ʥʘ ʮʶ ʥʦʟʦʣʦʛʽʶ ʤʘʶʪʴ 

ʨʝʮʠʧʨʦʢʥʫ ʪʘʭʽʢʘʨʜʽʶ, 15-30% ï ʬʽʙʨʠʣʷʮʽʶ ʧʝʨʝʜʩʝʨʜʴ, 5% ï ʪʨʽʧʦʪʽʥʥʷ 

ʧʝʨʝʜʩʝʨʜʴ [2]. 

ʆʜʥʠʤʠ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʤʘʨʢʝʨʽʚ ʜʣʷ ʮʴʦʛʦ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʻ ʫʢʦʨʦʯʝʥʥʷ ʽʥʪʝʨʚʘʣʫ PR, ʧʦʜʦʚʞʝʥʥʷ QRS ʽ ʬʦʨʤʫʚʘʥʥʷ 

ʜʝʣʴʪʘ-ʭʚʠʣʽ ï ʧʦʯʘʪʢʦʚʦʛʦ ʥʝʚʠʨʘʞʝʥʦʛʦ ʭʦʜʫ ʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʤʠ ʚʛʦʨʫ ʟʘ 

ʥʘʷʚʥʦʩʪʽ ʩʠʥʫʩʦʚʦʛʦ ʨʠʪʤʫ [2, 3, 4]. 

ʗʢ ʟʘʟʥʘʯʘʻʪʴʩʷ ʫ ʦʜʥʦʤʫ ʽʟ ʜʦʩʣʽʜʞʝʥʴ, re-entry ʪʘʭʽʢʘʨʜʽʷ ʪʘ ʬʽʙʨʠʣʷʮʽʷ 

ʧʝʨʝʜʩʝʨʜʴ ï ʩʪʘʥʠ, ʱʦ ʬʦʨʤʫʶʪʴʩʷ ʫ 12-36% ʧʘʮʽʻʥʪʽʚ ʽʟ ʮʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ. 

ʌʽʙʨʠʣʷʮʽʷ ʰʣʫʥʦʯʢʽʚ ʽʟ ʰʚʠʜʢʦʶ ʚʝʥʪʨʠʢʫʣʷʨʥʦʶ ʚʽʜʧʦʚʽʜʜʶ, ʱʦ ʬʦʨʤʫʻʪʴʩʷ 

ʯʝʨʝʟ ʥʘʷʚʥʽʩʪʴ ʜʦʜʘʪʢʦʚʠʭ ʰʣʷʭʽʚ ʽ ʢʦʨʦʪʢʠʡ ʨʝʬʨʘʢʪʝʨʥʠʡ ʧʝʨʽʦʜ, 

ʦʙʫʤʦʚʣʶʚʘʪʠʤʫʪʴ ʨʘʧʪʦʚʫ ʩʤʝʨʪʴ [5]. 

ɿʛʽʜʥʦ ʽʟ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʘʩʠʤʧʪʦʤʘʪʠʯʥʽ ʧʘʮʽʻʥʪʠ ʥʝ ʧʦʪʨʝʙʫʶʪʴ 

ʪʝʨʤʽʥʦʚʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʘ ʧʨʠʟʥʘʯʝʥʥʷ ʢʦʥʩʝʨʚʘʪʠʚʥʦʾ ʘʥʪʠʘʨʠʪʤʽʯʥʦʾ ʪʝʨʘʧʽʾ ʯʠ 

ʧʨʦʬʽʣʘʢʪʠʯʥʘ ʘʙʣʷʮʽʷ ʜʦʜʘʪʢʦʚʦʛʦ ʰʣʷʭʫ ï ʡʤʦʚʽʨʥʽ ʤʝʪʦʜʠ ʧʨʝʚʝʥʮʽʾ 

ʬʦʨʤʫʚʘʥʥʷ ʪʘʭʽʘʨʠʪʤʽʾ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʚʠʩʦʢʠʤ ʨʠʟʠʢʦʤ ʡʦʛʦ ʨʦʟʚʠʪʢʫ. 

ʋʢʘʟʫʻʪʴʩʷ, ʱʦ ʻ 2 ʢʘʪʝʛʦʨʽʾ ʧʘʮʽʻʥʪʽʚ: ʪʽ, ʫ ʷʢʠʭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʛʦʩʪʨʘ 

ʪʘʭʽʘʨʠʪʤʽʷ, ʪʘ ʪʽ, ʫ ʘʥʘʤʥʝʟʽ ʷʢʠʭ ʻ WPW, ʘʣʝ ʥʘʨʘʟʽ ʩʠʤʧʪʦʤʠ ʥʝ 

ʚʠʟʥʘʯʘʶʪʴʩʷ. ʑʦʜʦ ʢʦʥʩʝʨʚʘʪʠʚʥʦʾ ʪʝʨʘʧʽʾ ʟʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʾʡ ʧʽʜʣʷʛʘʶʪʴ 

ʭʚʦʨʽ, ʷʢʽ ʥʝ ʤʘʶʪʴ ʧʦʢʘʟʘʥʴ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʘʙʣʷʮʽʾ. ʋ ʨʘʟʽ ʚʽʜʩʫʪʥʦʩʪʽ 

ʽʰʝʤʽʯʥʦʾ ʭʚʦʨʦʙʠ ʩʝʨʮʷ (ɯʍʉ) ï ʢʣʘʩʫ ɯʩ (ʬʣʝʢʘʾʥʽʜ ʽ ʧʨʦʧʘʬʝʥʦʥ), ʫ ʨʘʟʽ 

ʧʝʨʝʙʽʛʫ ʦʨʛʘʥʽʯʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʩʝʨʮʷ ï ʢʣʘʩʫ ɯɯɯ (ʜʦʬʝʪʽʣʽʜ, ʩʦʪʘʣʦʣ) 

ʘʥʪʠʘʨʠʪʤʽʯʥʽ ʧʨʝʧʘʨʘʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʟʥʘʯʝʥʽ. ʅʝʜʠʛʽʜʨʦʧʽʨʠʜʠʥʦʚʽ 

ʘʥʪʘʛʦʥʽʩʪʠ ʢʘʣʴʮʽʻʚʠʭ ʢʘʥʘʣʽʚ (ʚʝʨʘʧʘʤʽʣ, ʜʠʣʪʽʘʟʝʤ) ʯʠ ʩʝʨʮʝʚʠʡ ʛʣʽʢʦʟʠʜ 

ʜʠʛʦʢʩʠʥ, ʘ ʪʘʢʦʞ ɓ-ʙʣʦʢʘʪʦʨʠ ï ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢʠʭ ʻ 

ʦʙˇʨʫʥʪʦʚʘʥʠʤ ʚʠʢʣʶʯʥʦ ʫ ʨʘʟʽ ʚʠʟʥʘʯʝʥʥʷ ʦʨʪʦʜʨʦʤʥʦʾ ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʦʾ 

re-entry ʪʘʭʽʢʘʨʜʽʾ (AVRT) ʯʠ WPW ʥʘ ʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʤʽ (ɽʂɻ). ʑʝ ʦʜʠʥ 
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ʧʨʝʧʘʨʘʪ ï ʘʤʽʦʜʘʨʦʥ. ʁʦʛʦ ʧʨʠʡʦʤ ʤʦʞʝ ʙʫʪʠ ʦʙʫʤʦʚʣʝʥʠʡ ʫ ʨʘʟʽ 

ʥʝʝʬʝʢʪʠʚʥʦʩʪʽ ʽʥʰʦʾ ʪʝʨʘʧʽʾ ʯʠ ʥʘʷʚʥʦʩʪʽ ʧʨʦʪʠʧʦʢʘʟʘʥʴ [3, 6]. 

ɿʛʽʜʥʦ ʽʟ ʥʘʚʝʜʝʥʠʤʠ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʜʘʥʠʤʠ ʘʤʽʦʜʘʨʦʥ ʽ ʧʨʦʢʘʾʥʘʤʽʜ ï 

ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʟʥʘʯʝʥʽ ʫ ʨʘʟʽ ʨʦʟʚʠʪʢʫ ʬʽʙʨʠʣʷʮʽʾ 

ʧʝʨʝʜʩʝʨʜʴ ʽʟ ʤʝʪʦʶ ʢʦʨʝʢʮʽʾ ʜʘʥʦʛʦ ʩʪʘʥʫ, ʘʣʝ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʪʝʨʘʧʽʷ 

ʛʦʩʪʨʦʾ ʬʽʙʨʠʣʷʮʽʾ ʧʝʨʝʜʩʝʨʜʴ, ʘʩʦʮʽʡʦʚʘʥʦʾ ʽʟ WPW, ʘʤʽʦʜʘʨʦʥʦʤ ʤʦʞʝ 

ʩʧʨʦʚʦʢʫʚʘʪʠ ʨʦʟʚʠʪʦʢ ʬʽʙʨʠʣʷʮʽʾ ʰʣʫʥʦʯʢʽʚ ï ʮʝ ʚʘʞʣʠʚʠʡ ʬʘʢʪʦʨ, ʥʘ ʷʢʠʡ 

ʩʣʽʜ ʟʚʘʞʘʪʠ. ɿʘʫʚʘʞʫʻʪʴʩʷ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʣʦʢʘʪʦʨʽʚ ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʦʛʦ 

ʚʫʟʣʘ (ʘʜʝʥʦʟʠʥʫ, ʜʠʣʪʽʘʟʝʤʫ, ʚʝʨʘʧʘʤʽʣʫ, ʽʥʰʠʭ ʙʣʦʢʘʪʦʨʽʚ ʢʘʣʴʮʽʻʚʠʭ ʢʘʥʘʣʽʚ 

ʽ ɓ-ʙʣʦʢʘʪʦʨʽʚ) ʤʘʻ ʫʥʠʢʘʪʠʩʷ ʯʝʨʝʟ ʡʤʦʚʽʨʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʪʨʽʧʦʪʽʥʥʷ 

ʧʝʨʝʜʩʝʨʜʴ, ʘʩʦʮʽʡʦʚʘʥʦʛʦ ʽʟ WPW, ʯʝʨʝʟ ʧʨʠʛʥʽʯʝʥʥʷ ʧʨʦʚʝʜʝʥʥʷ ʥʝʨʚʦʚʠʭ 

ʽʤʧʫʣʴʩʽʚ ʥʦʨʤʘʣʴʥʠʤʠ ʰʣʷʭʘʤʠ ʪʘ ʩʪʠʤʫʣʶʚʘʥʥʷ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʟʙʫʜʞʝʥʥʷ 

ʜʦʜʘʪʢʦʚʠʤʠ ʧʫʯʢʘʤʠ [3]. 

ɹʫʣʦ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʩʝʨʝʜ ʧʘʮʽʻʥʪʽʚ ʽʟ WPW ʽʟ ʬʽʙʨʠʣʷʮʽʻʶ ʧʝʨʝʜʩʝʨʜʴ ʽ 

ʧʨʝʝʢʟʠʪʘʮʽʻʶ ʰʣʫʥʦʯʢʽʚ ʫ ʨʘʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʝʨʘʧʘʤʽʣʫ (ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʦ 5 

ʯʠ 10 ʤʛ) ʟʘ 10 ʭʚʠʣʠʥ ʩʧʨʠʯʠʥʷʣʘʩʷ ʬʽʙʨʠʣʷʮʽʷ ʰʣʫʥʦʯʢʽʚ ï ʮʝʡ ʪʘ ʽʥʰʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʫʢʘʟʫʶʪʴ ʥʘ ʚʘʞʣʠʚʽʩʪʴ ʚʽʜʩʫʪʥʦʩʪʽ ʜʘʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʫ ʩʢʣʘʜʽ 

ʪʝʨʘʧʽʾ ʪʘʢʦʛʦ ʩʪʘʥʫ [7, 8, 9, 10]. 

ɼʘʥʽ ʽʥʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʘʟʫʶʪʴ, ʱʦ ʫ ʨʘʟʽ ʧʨʠʟʥʘʯʝʥʥʷ ʚʝʨʘʧʘʤʽʣʫ 

(0,2 ʤʛ/ʢʛ ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʦ) ʧʘʮʽʻʥʪʘʤ ʽʟ WPW ʙʫʚ ʚʠʟʥʘʯʝʥʠʡ ʤʽʥʽʤʘʣʴʥʠʡ 

ʝʬʝʢʪ ʥʘ ʘʥʪʝʛʨʘʜʥʠʡ ʪʘ ʨʝʪʨʦʛʨʘʜʥʠʡ ʝʬʝʢʪʠʚʥʽ ʨʝʬʨʘʢʪʝʨʥʽ ʧʝʨʽʦʜʠ 

ʜʦʜʘʪʢʦʚʦʛʦ ʰʣʷʭʫ, ʘ ʪʘʢʦʞ ʧʦʜʦʚʞʝʥʥʷ ʧʨʦʚʝʜʝʥʥʷ ʽʤʧʫʣʴʩʽʚ ʯʝʨʝʟ 

ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʠʡ ʚʫʟʦʣ, ʪʘʢ ʩʘʤʦ ʷʢ ʽ ʡʦʛʦ ʝʬʝʢʪʠʚʥʦʛʦ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʨʝʬʨʘʢʪʝʨʥʠʭ ʧʝʨʽʦʜʽʚ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʧʝʨʝʰʢʦʜʞʘʥʥʷ ʨʦʟʚʠʪʢʫ ʪʘʭʽʢʘʨʜʽʾ [11]. 

ɸʤʽʦʜʘʨʦʥ ï ʱʝ ʦʜʠʥ ʧʨʝʧʘʨʘʪ, ʷʢʠʡ ʟʘʟʥʘʯʘʚʩʷ ʫ ʩʢʣʘʜʽ ʤʦʞʣʠʚʦʾ ʪʝʨʘʧʽʾ 

WPW. ʉʣʽʜ ʫʢʘʟʘʪʠ ʥʘ ʪʝ, ʱʦ ʡʦʛʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʠ ʜʘʥʦʤʫ ʧʘʪʦʣʦʛʽʯʥʦʤʫ 

ʩʪʘʥʽ ʪʘ ʬʽʙʨʠʣʷʮʽʾ ʧʝʨʝʜʩʝʨʜʴ ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷʤ ʨʝʬʨʘʢʪʝʨʥʦʛʦ 

ʧʝʨʽʦʜʫ ʜʦʜʘʪʢʦʚʦʛʦ ʰʣʷʭʫ. ʎʝ ʚʘʞʣʠʚʠʡ ʝʬʝʢʪ, ʥʘ ʷʢʠʡ ʟʚʘʞʘʶʪʴ ʫ ʨʘʟʽ 

ʬʦʨʤʫʚʘʥʥʷ ʣʽʢʫʚʘʣʴʥʦʾ ʪʘʢʪʠʢʠ [12, 13]. 
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ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʘʢʽ ʜʘʥʽ, ʽʥʰʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʘʤʽʦʜʘʨʦʥ ʥʝ 

ʻ ʟʘʩʦʙʦʤ ʽʟ ʥʘʣʝʞʥʠʤ ʪʝʨʘʧʝʚʪʠʯʥʠʤ ʝʬʝʢʪʦʤ ʫ ʚʩʽʭ ʧʘʮʽʻʥʪʽʚ ʽʟ WPW. 

ɿʘʫʚʘʞʫʻʪʴʩʷ, ʱʦ ʙʝʟʧʝʯʥʽʩʪʴ ʧʨʝʧʘʨʘʪʫ ʤʘʻ ʚʠʟʥʘʯʘʪʠʩʷ ʧʽʜ ʯʘʩ 

ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ [14, 15]. 

ʇʨʦʧʘʬʝʥʦʥ ï ʣʽʢʘʨʩʴʢʠʡ ʟʘʩʽʙ, ʷʢʠʡ ʟʛʽʜʥʦ ʽʟ ʦʪʨʠʤʘʥʠʤʠ ʜʘʥʠʤʠ 

ʟʙʽʣʴʰʫʻ ʪʨʠʚʘʣʽʩʪʴ ʝʬʝʢʪʠʚʥʦʛʦ ʨʝʬʨʘʢʪʝʨʥʦʛʦ ʧʝʨʽʦʜʫ ʜʦʜʘʪʢʦʚʦʛʦ ʰʣʷʭʫ. 

ʉʣʽʜ ʪʘʢʦʞ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʨʝʧʘʨʘʪ ʫʩʫʥʫʚ ʘʨʠʪʤʽʶ ʫ ʨʘʟʽ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʽʜ 

ʯʘʩ ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʦʾ re-entry ʪʘʭʽʢʘʨʜʽʾ [16, 17]. 

ˆʨʫʥʪʫʶʯʠʩʴ ʥʘ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ (ʦʙʩʪʝʞʝʥʦ 16 ʭʚʦʨʠʭ), ʤʦʞʥʘ ʫʢʘʟʘʪʠ, 

ʱʦ ʬʣʝʢʘʾʥʽʜ, ʷʢ ʽ ʧʨʦʧʘʬʝʥʦʥ, ʧʦʜʦʚʞʠʚ ʤʽʥʽʤʘʣʴʥʠʡ ʽʥʪʝʨʚʘʣ RR ʫ ʨʘʟʽ 

ʧʨʝʝʢʟʠʪʘʮʽʾ ʧʽʜ ʯʘʩ ʬʽʙʨʠʣʷʮʽʾ ʧʝʨʝʜʩʝʨʜʴ ʟ 225 Ñ 37 ʤʩ ʜʦ 301 Ñ 31 ʤʩ 

(ʈ<0,005) (ʧʨʦʧʘʬʝʥʦʥ ï ʟ 225 Ñ 37 ʤʩ ʜʦ 262 Ñ 22 ʤʩ [P < 0,05]). ʊʨʠʚʘʣʽʩʪʴ 

ʘʥʪʝʛʨʘʜʥʦʛʦ ʨʝʬʨʘʢʪʝʨʥʦʛʦ ʧʝʨʽʦʜʫ ʟʙʽʣʴʰʠʣʘʩʷ ʟ 256 Ñ 18 ʤʩ ʜʦ 288 Ñ 13 ʤʩ ʫ 

ʨʘʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʧʘʬʝʥʦʥʫ (P < 0,05) , ʘ ʦʪ ʫ ʨʘʟʽ ʽʟ ʬʣʝʢʘʾʥʽʜʦʤ ï ʜʦ 

296Ñ27ʤʩ (P = 0,075). ʊʨʠʚʘʣʽʩʪʴ ʮʠʢʣʫ ʪʘʭʽʢʘʨʜʽʾ ʪʝʞ ʙʫʣʘ ʟʙʽʣʴʰʝʥʘ: 

ʧʨʦʧʘʬʝʥʦʥ ï ʟ 310 Ñ 35 ʤʩ ʜʦ 354 Ñ 37 ʤʩ (P < 0,005), ʬʣʝʢʘʾʥʽʜ ï ʜʦ 352 Ñ 37ʤʩ 

(P < 0,01). ʊʦʞ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʬʣʝʢʘʾʥʽʜ ʦʙʫʤʦʚʠʚ ʙʽʣʴʰʫ 

ʧʨʦʣʦʥʛʘʮʽʶ ʤʽʥʽʤʘʣʴʥʦʛʦ ʽʥʪʝʨʚʘʣʫ RR ʫ ʨʘʟʽ ʧʨʝʝʢʟʠʪʘʮʽʾ, ʘ ʦʪ, ˇʨʫʥʪʫʶʯʠʩʴ 

ʥʘ ʧʦʢʘʟʥʠʢʘʭ ʽʥʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʩʫʪʪʻʚʦʾ ʚʽʜʤʽʥʥʦʩʪʽ ʚʠʟʥʘʯʝʥʦ ʥʝ ʙʫʣʦ [17]. 

ʇʦʜʦʚʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʨʝʬʨʘʢʪʝʨʥʦʛʦ ʧʝʨʽʦʜʫ ʜʦʜʘʪʢʦʚʦʛʦ ʰʣʷʭʫ ʟ 

238 ʤʩ ʜʦ 322 ʤʩ (P < 0,02), ʥʘʡʢʦʨʦʪʰʦʛʦ RR ʽʥʪʝʨʚʘʣʫ ʧʽʜ ʯʘʩ ʬʽʙʨʠʣʷʮʽʾ 

ʧʝʨʝʜʩʝʨʜʴ ʟ 232 ʤʩ ʜʦ 303 ʤʩ (P < 0,05), ʨʝʪʨʦʛʨʘʜʥʦʛʦ ʨʝʬʨʘʢʪʝʨʥʦʛʦ ʧʝʨʽʦʜʫ 

ʜʦʜʘʪʢʦʚʦʛʦ ʰʣʷʭʫ ʟ 245 ʤʩ ʜʦ 295 ʤʩ (P < 0,01) ï ʜʘʥʽ, ʱʦ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʧʽʜ 

ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʦʜʥʦʛʦ ʟ ʜʦʩʣʽʜʞʝʥʴ ʚʧʣʠʚʫ ʧʨʦʧʘʬʝʥʦʥʫ ʫ ʭʚʦʨʠʭ ʥʘ WPW; 

ʪʘʢʦʞ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ ʧʦʚʥʫ ʙʣʦʢʘʜʫ ʘʥʪʝʛʨʘʜʥʦʛʦ ʪʘ ʨʝʪʨʦʛʨʘʜʥʦʛʦ ʧʨʦʚʝʜʝʥʴ ʫ 

ʜʝʷʢʠʭ ʧʘʮʽʻʥʪʽʚ ʫ ʨʘʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʦʛʦ ʧʨʝʧʘʨʘʪʫ. ɹʫʣʦ ʚʠʟʥʘʯʝʥʦ ʡʦʛʦ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʨʘʟʽ ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ [18]. 

ʋ 4 ʟ 10 (40%) ʧʘʮʽʻʥʪʽʚ ʙʫʣʦ ʫʩʫʥʝʥʦ ʩʠʤʧʪʦʤʠ WPW ʯʝʨʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʨʦʧʘʬʝʥʦʥʫ ʫ ʜʦʟʽ 300 ʤʛ, ʘ ʚʦʜʥʦʯʘʩ 6 (60%) ʤʘʣʠ ʨʝʮʠʜʠʚʠ, ʷʢʽ ʧʦʪʨʝʙʫʚʘʣʠ 

ʟʙʽʣʴʰʝʥʥʷ ʜʦʟʠ ʧʨʝʧʘʨʘʪʫ ʽʟ ʤʝʪʦʶ ʧʦʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʥʘʜ ʥʠʤʠ. ʊʘʢʦʞ 
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ʚʠʟʥʘʯʘʣʦʩʷ ʥʝʚʝʣʠʢʝ ʟʤʝʥʰʝʥʥʷ ʏʉʉ ʽ ʟʙʽʣʴʰʝʥʥʷ ʽʥʪʝʨʚʘʣʫ QT (P < 0,001). 

ɸʚʪʦʨʠ ʟʘʟʥʘʯʘʶʪʴ, ʱʦ ʜʘʥʠʡ ʣʽʢʘʨʩʴʢʠʡ ʟʘʩʽʙ ʻ ʝʬʝʢʪʠʚʥʠʤ ʫ ʩʢʣʘʜʽ ʪʝʨʘʧʽʾ 

ʘʨʠʪʤʽʡ, ʘʩʦʮʽʡʦʚʘʥʠʭ ʽʟ WPW [19]. 

ʆʪʞʝ, ʢʦʥʩʝʨʚʘʪʠʚʥʘ ʪʝʨʘʧʽʷ ʫ ʩʢʣʘʜʽ ʣʽʢʫʚʘʥʥʷ ʛʝʥʝʪʠʯʥʦ 

ʜʝʪʝʨʤʽʥʦʚʘʥʦʛʦ ʩʠʥʜʨʦʤʫ ɺʦʣʴʬʘ-ʇʘʨʢʽʥʩʦʥʘ-ʋʘʡʪʘ (WPW) ʻ ʚʘʞʣʠʚʦʶ 

ʣʘʥʢʦʶ ʜʣʷ ʤʝʪʦʜʠʯʥʦʛʦ ʛʣʠʙʠʥʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ɿʛʽʜʥʦ ʽʟ 

ʚʠʱʝʟʘʟʥʘʯʝʥʠʤʠ ʜʘʥʠʤʠ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ, ʱʦ ʢʦʥʩʝʨʚʘʪʠʚʥʘ ʪʝʨʘʧʽʷ 

ʧʨʠʟʥʘʯʘʻʪʴʩʷ ʪʠʤ ʭʚʦʨʠʤ, ʷʢʽ ʥʝ ʤʘʶʪʴ ʧʦʢʘʟʘʥʴ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʘʙʣʷʮʽʾ, ʪʘ 

ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʬʣʝʢʘʾʥʽʜ, ʧʨʦʧʘʬʝʥʦʥ, ʜʦʬʝʪʽʣʽʜ, ʩʦʪʘʣʦʣ, ʚʝʨʘʧʘʤʽʣ, 

ʜʠʣʪʽʘʟʝʤ, ʜʠʛʦʢʩʠʥ, ʘʤʽʦʜʘʨʦʥ, ʘ ʪʘʢʦʞ ɓ-ʙʣʦʢʘʪʦʨʠ. ʉʣʽʜ ʪʘʢʦʞ, ˇʨʫʥʪʫʶʯʠʩʴ 

ʥʘ ʫʢʘʟʘʥʠʭ ʜʘʥʠʭ, ʟʘʟʥʘʯʠʪʠ, ʱʦ ʘʤʽʦʜʘʨʦʥ ʥʝ ʻ ʟʘʩʦʙʦʤ ʽʟ ʥʘʣʝʞʥʠʤ 

ʪʝʨʘʧʝʚʪʠʯʥʠʤ ʝʬʝʢʪʦʤ ʫ ʚʩʽʭ ʧʘʮʽʻʥʪʽʚ ʽʟ WPW ʯʝʨʝʟ ʡʤʦʚʽʨʥʽʩʪʴ 

ʧʨʦʚʦʢʫʚʘʥʥʷ ʨʦʟʚʠʪʢʫ ʬʽʙʨʠʣʷʮʽʾ ʰʣʫʥʦʯʢʽʚ; ʙʣʦʢʘʪʦʨʠ ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʦʛʦ 

ʚʫʟʣʘ, ʚʢʣʶʯʥʦ ʡ ʚʝʨʘʧʘʤʽʣ, ʪʝʞ ï ʯʝʨʝʟ ʡʤʦʚʽʨʥʠʡ ʨʦʟʚʠʪʦʢ ʪʨʽʧʦʪʽʥʥʷ 

ʧʝʨʝʜʩʝʨʜʴ, ʘʩʦʮʽʡʦʚʘʥʦʛʦ ʽʟ WPW, ʘ ʪʘʢʦʞ ʩʝʨʝʜ ʧʘʮʽʻʥʪʽʚ ʽʟ ʬʽʙʨʠʣʷʮʽʻʶ 

ʧʝʨʝʜʩʝʨʜʴ ʽ ʧʨʝʝʢʟʠʪʘʮʽʻʶ ï ʬʽʙʨʠʣʷʮʽʾ ʰʣʫʥʦʯʢʽʚ, ʭʦʯʘ ʻ ʨʝʟʫʣʴʪʘʪʠ, ʱʦ 

ʚʢʘʟʫʶʪʴ ʥʘ ʧʝʨʝʰʢʦʜʞʘʥʥʷ ʨʦʟʚʠʪʢʫ ʪʘʭʽʢʘʨʜʽʾ ʩʘʤʝ ʫ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʜʘʥʦʛʦ ʧʨʝʧʘʨʘʪʫ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʬʣʝʢʘʾʥʽʜʫ ʪʘ ʧʨʦʧʘʬʝʥʦʥʫ ʻ ʝʬʝʢʪʠʚʥʠʤ ʫ ʨʘʟʽ 

ʣʽʢʫʚʘʥʥʷ WPW, ʪʘ ʩʣʽʜ ʫʢʘʟʘʪʠ ʥʘ ʙʽʣʴʰʫ ʧʦʨʽʚʥʷʥʦ ʟ ʧʨʦʧʘʬʝʥʦʥʦʤ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʬʣʝʢʘʾʥʽʜʫ. ʆʪʞʝ, ʧʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʩʬʝʨʽ ʢʦʥʩʝʨʚʘʪʠʚʥʦʾ 

ʪʝʨʘʧʽʾ ʜʘʥʦʛʦ ʩʠʥʜʨʦʤʫ, ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʘ ʪʘʢʦʞ ʽ 

ʙʝʟʧʝʯʥʦʩʪʽ ʾʭʥʴʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʪʨʝʙʫʚʘʥʽ, ʤʘʶʪʴ ʫ ʧʦʜʘʣʴʰʦʤʫ ʚʠʚʯʘʪʠʩʷ ʟ 

ʤʝʪʦʶ ʨʦʟʰʠʨʝʥʥʷ ʫʷʚʣʝʥʴ ʱʦʜʦ ʪʘʢʪʠʢʠ ʪʝʨʘʧʽʾ WPW. 
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ʋɼʂ: 616 ï 0.53.7 (477) : [616.995.1 + 616.391] 

ɸʂʊʋɸʃʔʅɯ ʇʈʆɹʃɽʄʀ ɻɽʃʔʄɯʅʊʆɿɯɺ ʋ ɺɸɻɯʊʅʀʍ. 

ɸʃɯʄɽʅʊɸʈʅɸ ʂʆʈɽʂʎɯʗ ʊɸ ʇʈʆʌɯʃɸʂʊʀʂɸ 

 

ɸʥʽʩʪʨʘʪʝʥʢʦ ʊʝʪʷʥʘ ɯʚʘʥʽʚʥʘ, 

ʢ.ʤʝʜ.ʥ., ʜʦʮʝʥʪ 

ɺʝʣʠʢʘ ʅʘʪʘʣʽʷ ɺʦʣʦʜʠʤʠʨʽʚʥʘ, 

ʢ.ʤʝʜ.ʥ., ʜʦʮʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʆ.ʆ. ɹʦʛʦʤʦʣʴʮʷ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɹʘʯʽʛʽʥʘ ʆʢʩʘʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ, 

ʢ.ʤʝʜ.ʥ., ʜʦʮʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊ.ɻ.ʐʝʚʯʝʥʢʘ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ɻʝʣʴʤʽʥʪʠ ʤʘʶʪʴ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʧʝʨʝʙʽʛ ʚʘʛʽʪʥʦʩʪʽ ʪʘ 

ʩʪʘʥ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ. ɻʝʣʴʤʽʥʪʦʟʠ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʧʘʪʦʣʦʛʽʯʥʠʤʠ ʟʤʽʥʘʤʠ ʚ 

ʦʨʛʘʥʽʟʤʽ ʚʘʛʽʪʥʠʭ ʞʽʥʦʢ ʪʘ ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ ʘʥʝʤʽʾ, ʘʨʪʝʨʽʘʣʴʥʦʾ ʛʽʧʦʪʝʥʟʽʾ, 

ʘʣʝʨʛʽʯʥʠʭ ʨʝʘʢʮʽʡ. ɯʥʚʘʟʽʷ ʛʝʣʴʤʽʥʪʘʤʠ ʤʦʞʝ ʩʪʘʪʠ ʧʨʠʯʠʥʦʶ ʨʘʥʥʴʦʛʦ 

ʪʦʢʩʠʢʦʟʫ, ʙʘʛʘʪʦʚʦʜʜʷ, ʟʘʛʨʦʟʠ ʧʝʨʝʨʠʚʘʥʥʷ ʚʘʛʽʪʥʦʩʪʽ ʪʘ ʧʝʨʝʜʯʘʩʥʠʭ ʧʦʣʦʛʽʚ. 

ʇʨʠ ʦʙʩʪʝʞʝʥʥʽ ʚʘʛʽʪʥʠʭ ʞʽʥʦʢ ʥʘʡʯʘʩʪʽʰʝ ʚʠʷʚʣʷʻʪʴʩʷ ʘʩʢʘʨʠʜʦʟ ʪʘ 

ʝʥʪʝʨʦʙʽʦʟ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʛʝʣʴʤʽʥʪʦʟʠ, ʚʘʛʽʪʥʽʩʪʴ, ʧʨʦʜʫʢʪʠ ʭʘʨʯʫʚʘʥʥʷ, ʢʦʨʝʢʮʽʷ, 

ʧʨʦʬʽʣʘʢʪʠʢʘ.  

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʫʤʦʚʣʝʥʘ ʰʠʨʦʢʠʤ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷʤ 

ʛʝʣʴʤʽʥʪʦʟʽʚ ʩʝʨʝʜ ʥʘʩʝʣʝʥʥʷ, ʷʢʽ ʟʘ ʜʘʥʠʤʠ ɺʆʆɿ ʫʨʘʟʠʣʠ ʙʣʠʟʴʢʦ 90% 

ʥʘʩʝʣʝʥʥʷ ʟʝʤʥʦʾ ʢʫʣʽ ʽ ʻ ʥʝ ʤʝʥʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤʠ ʚ ʋʢʨʘʾʥʽ. ʎ̫  ʛʨʫʧʘ 

ʧʘʨʘʟʠʪʘʨʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʟʘ ʧʦʰʠʨʝʥʽʩʪʶ ʟʘʡʤʘʻ ʦʜʥʝ ʟ ʧʝʨʰʠʭ ʤʽʩʮʴ ʫ ʩʚʽʪʽ. 

ʅʘʡʯʘʩʪʽʰʠʤʠ ʻ ʥʝʤʘʪʦʜʦʟʠ ʝʥʪʝʨʦʙʽʦʟ ʪʘ ʘʩʢʘʨʠʜʦʟ. ɺ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ 

ʥʝʫʭʠʣʴʥʦ ʟʨʦʩʪʘʻ ʚʠʷʚʣʝʥʥʷ ʪʦʢʩʦʢʘʨʦʟʫ. ʇʦʢʘʟʘʥʦ, ʱʦ ʘʩʢʘʨʠʜʦʟ 

ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʫ 15-35% ʚʘʛʽʪʥʠʭ ʞʽʥʦʢ, ʝʥʪʝʨʦʙʽʦʟ - ʫ 2-12%. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʫ 
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ʞʽʥʦʢ ʟ ʧʦʨʫʰʝʥʥʷʤ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʬʫʥʢʮʽʾ ʘʙʦ ʦʙʪʷʞʝʥʠʤ ʘʢʫʰʝʨʩʴʢʠʤ 

ʘʥʘʤʥʝʟʦʤ ʚʩʝ ʯʘʩʪʽʰʝ ʚʠʷʚʣʷʻʪʴʩʷ ʪʦʢʩʦʢʘʨʦʟ [1, ʩ.9]. ɻʝʣʴʤʽʥʪʦʟʠ ʻ ʧʨʠʯʠʥʦʶ 

ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʠʤʧʪʦʤʽʚ ʫ ʚʘʛʽʪʥʠʭ (ʥʫʜʦʪʘ, ʙʣʶʚʘʥʥʷ, ʟʤʽʥʘ ʘʧʝʪʠʪʫ ʪʦʱʦ), ʱʦ 

ʨʦʟʮʽʥʶʻʪʴʩʷ ʷʢ ʧʨʦʷʚ ʫʩʢʣʘʜʥʝʥʦʾ ʚʘʛʽʪʥʦʩʪʽ, ʘʙʦ ʩʠʤʧʪʦʤʽʚ ʝʢʩʪʨʘʛʝʥʽʪʘʣʴʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ. ʋ ʧʘʮʽʻʥʪʦʢ, ʷʢʽ ʩʪʨʘʞʜʘʶʪʴ ʥʘ ʛʝʣʴʤʽʥʪʦʟʠ, ʤʦʞʝ ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ 

ʟʚʠʯʥʝ ʥʝʚʠʥʦʰʫʚʘʥʥʷ ʚʘʛʽʪʥʦʩʪʽ, ʟʘʛʨʦʟʘ ʧʝʨʝʨʠʚʘʥʥʷ ʚʘʛʽʪʥʦʩʪʽ, ʩʘʤʦʚʽʣʴʥʠʡ 

ʘʙʦʨʪ ʫ ʨʘʥʥʽ ʪʝʨʤʽʥʠ ʘʙʦ ʧʝʨʝʜʯʘʩʥʽ ʧʦʣʦʛʠ. ɺʠʚʯʝʥʥʷ ʢʣʽʥʽʯʥʦʛʦ ʧʝʨʝʙʽʛʫ 

ʛʝʣʴʤʽʥʪʦʟʽʚ ʫ ʚʘʛʽʪʥʠʭ, ʚʠʷʚʠʣʦ ʨʷʜ ʩʧʽʣʴʥʠʭ ʦʟʥʘʢ, ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʽʥʚʘʟʽʾ 

ʛʝʣʴʤʽʥʪʘʤʠ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʚʠʜʫ. ʋ 35% ʭʚʦʨʠʭ, ʚʽʜʤʽʯʘʻʪʴʩʷ ʥʫʜʦʪʘ, ʫ 25% 

ʙʣʶʚʘʥʥʷ ʪʘ ʙʦʣʽ ʫ ʝʧʽʛʘʩʪʨʘʣʴʥʽʡ ʜʽʣʷʥʮʽ, ʷʢʽ ʥʝ ʟʘʣʝʞʘʪʴ ʚʽʜ ʧʨʠʡʦʤʫ ʾʞʽ, ʫ 

18% ï ʩʣʠʥʦʪʝʯʘ; ʫ ʜʝʷʢʠʭ ʭʚʦʨʠʭ ï ʩʠʥʢʦʧʘʣʴʥʽ ʩʪʘʥʠ, ʚʝʛʝʪʦ-ʩʫʜʠʥʥʘ 

ʜʠʩʪʦʥʽʷ, ʙʦʣʽ ʫ ʜʽʣʷʥʮʽ ʩʝʨʮʷ. ʄʘʡʞʝ ʫ ʧʦʣʦʚʠʥʠ ʧʘʮʽʻʥʪʽʚ, ʱʦ ʩʪʨʘʞʜʘʶʪʴ ʥʘ 

ʛʝʣʴʤʽʥʪʦʟʠ, ʚʽʜʤʽʯʘʻʪʴʩʷ ʘʨʪʝʨʽʘʣʴʥʘ ʛʽʧʦʪʝʥʟʽʷ ʧʨʦʪʷʛʦʤ ʫʩʽʻʾ ʚʘʛʽʪʥʦʩʪʽ. ɺʦʥʘ 

ʟʫʤʦʚʣʝʥʘ ʚʧʣʠʚʦʤ ʧʨʦʜʫʢʪʽʚ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʛʝʣʴʤʽʥʪʽʚ ʥʘ ʎʅʉ ʪʘ 

ʚʝʛʝʪʘʪʠʚʥʫ ʥʝʨʚʦʚʫ ʩʠʩʪʝʤʫ ʚʘʛʽʪʥʦʾ. ɼʫʞʝ ʯʘʩʪʦ ʘʨʪʝʨʽʘʣʴʥʘ ʛʽʧʦʪʝʥʟʽʷ 

ʚʽʜʤʽʯʘʻʪʴʩʷ ʧʨʠ ʘʩʢʘʨʠʜʦʟʽ, ʪʨʠʭʦʮʝʬʘʣʴʦʟʽ, ʟʘʚʞʜʠ - ʧʨʠ ʚʝʣʠʢʠʭ ʮʝʩʪʦʜʘʭ. ʋ 

ʢʦʞʥʦʾ ʪʨʝʪʴʦʾ ʚʘʛʽʪʥʦʾ, ʽʥʚʘʟʦʚʘʥʦʾ ʛʝʣʴʤʽʥʪʘʤʠ (ʘʥʢʽʣʦʩʪʦʤʽʜʦʟ, ʩʪʨʦʥʛʽʣʦʾʜʦʟ, 

ʪʨʠʭʦʮʝʬʘʣʴʦʟ), ʚʞʝ ʥʘ ʧʦʯʘʪʢʫ ʚʘʛʽʪʥʦʩʪʽ ʚʽʜʤʽʯʘʻʪʴʩʷ ʛʽʧʦʭʨʦʤʥʘ ʘʥʝʤʽʷ, ʱʦ 

ʧʨʦʛʨʝʩʫʻ ʫ 2 ʪʘ 3 ʪʨʠʤʝʩʪʨʘʭ. ɺ12 ʜʝʬʽʮʠʪʥʘ (ʤʝʛʘʣʦʙʣʘʩʪʥʘ) ʘʥʝʤʽʷ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠ ʜʠʬʽʣʦʙʦʪʨʽʦʟʽ, ʫ ʞʽʥʦʢ ʟ ʭʨʦʥʽʯʥʠʤ ʦʧʽʩʪʦʨʭʦʟʦʤ 

ʦʩʥʦʚʥʠʤʠ ʫʩʢʣʘʜʥʝʥʥʷʤʠ ʚʘʛʽʪʥʦʩʪʽ ʙʫʣʠ: ʟʘʛʨʦʟʘ ʧʝʨʝʨʠʚʘʥʥʷ, ʷʢʘ 

ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ 2,1 ʨʘʟʘ ʯʘʩʪʽʰʝ, ʥʽʞ ʫ ʟʜʦʨʦʚʠʭ ʚʘʛʽʪʥʠʭ ʞʽʥʦʢ, ʪʦʢʩʠʢʦʟʠ 

ʧʝʨʰʦʾ ʪʘ ʜʨʫʛʦʾ ʧʦʣʦʚʠʥʠ ʚʘʛʽʪʥʦʩʪʽ, ʧʽʟʥʽʡ ʛʝʩʪʦʟ ʫ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ 

ʚʘʛʽʪʥʦʩʪʽ, ʧʝʨʝʜʯʘʩʥʝ ʚʠʣʠʪʪʷ ʥʘʚʢʦʣʦʧʣʽʜʥʠʭ ʚʦʜ, ʧʝʨʝʜʯʘʩʥʝ ʚʽʜʰʘʨʫʚʘʥʥʷ 

ʧʣʘʮʝʥʪʠ, ʩʣʘʙʢʽʩʪʴ ʧʦʣʦʛʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ [2, ʩ.130].  

ʋ ʞʽʥʦʢ ʟ ʥʝʤʘʪʦʜʦʟʘʤʠ ʽʩʥʫʻ ʧʨʷʤʠʡ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʤʽʞ ʽʥʪʝʥʩʠʚʥʽʩʪʶ 

ʽʥʚʘʟʽʾ ʪʘ ʦʙʩʷʛʦʤ ʢʨʦʚʦʚʪʨʘʪʠ ʧʽʜ ʯʘʩ ʧʦʣʦʛʽʚ. ʂʨʦʚʦʪʝʯʽ ʚ ʨʘʥʥʴʦʤʫ 

ʧʽʩʣʷʧʦʣʦʛʦʚʦʤʫ ʧʝʨʽʦʜʽ ʫ ʽʥʚʘʟʦʚʘʥʠʭ ʚʘʛʽʪʥʠʭ ʚʽʜʟʥʘʯʘʣʠʩʷ ʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷʭ 

ʨʽʟʥʠʭ ʘʚʪʦʨʽʚ ʟ ʯʘʩʪʦʪʦʶ ʚʽʜ 15 ʜʦ 25% ʚʠʧʘʜʢʽʚ. ʎʝ ʧʦʚ'ʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ 
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ʛʝʣʴʤʽʥʪʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʠʩʪʝʤʫ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ ʰʣʷʭʦʤ ʟʤʽʥʠ ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ 

ʬʫʥʢʮʽʾ ʧʝʯʽʥʢʠ [3, ʩ. 17].  

ʇʨʘʢʪʠʯʥʦ ʚʩʽ ʛʝʣʴʤʽʥʪʦʟʠ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʥʫʪʨʽʻʥʪʥʦʛʦ ʜʝʬʽʮʠʪʫ ï 

ʨʦʟʚʠʪʢʫ ʛʽʧʦʚʽʪʘʤʽʥʦʟʽʚ ʪʘ ʛʽʧʦʤʽʢʨʦʝʣʝʤʝʥʪʦʟʽʚ. ʎʝ ʜʫʞʝ ʚʘʞʣʠʚʦ, ʦʩʢʽʣʴʢʠ 

ʬʽʟʽʦʣʦʛʽʯʥʘ ʧʦʪʨʝʙʘ ʚ ʥʫʪʨʽʻʥʪʘʭ ʫ ʚʘʛʽʪʥʠʭ ʧʽʜʚʠʱʝʥʘ [4, ʩ.107].  

ʋ ʩʝʨʦʧʦʟʠʪʠʚʥʠʭ ʟʘ ʪʦʢʩʦʢʘʨʦʟʦʤ ʞʽʥʦʢ ʯʘʩʪʽʰʝ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ 

ʫʩʢʣʘʜʥʝʥʥʷ ʧʽʜ ʯʘʩ ʚʘʛʽʪʥʦʩʪʽ ʫ ʚʠʛʣʷʜʽ ʨʘʥʥʴʦʛʦ ʪʦʢʩʠʢʦʟʫ, ʙʣʶʚʘʥʥʷ, ʥʫʜʦʪʠ, 

ʥʘʙʨʷʢʽʚ, ʜʝʨʤʘʪʦʟʽʚ, ʟʘʛʨʦʟʠ ʚʠʢʠʜʥʽʚ, ʙʘʛʘʪʦʚʦʜʜʷ [5, ʩ.4]. 

ɼʣʷ ʛʝʣʴʤʽʥʪʦʟʽʚ ʭʘʨʘʢʪʝʨʥʘ ʘʣʝʨʛʽʯʥʘ ʩʠʤʧʪʦʤʘʪʠʢʘ, ʷʢʘ ʻ ʥʘʩʣʽʜʢʦʤ 

ʩʝʥʩʠʙʽʣʽʟʘʮʽʾ ʦʨʛʘʥʽʟʤʫ ʝʢʩʢʨʝʪʦʨʥʦ-ʩʝʢʨʝʪʦʨʥʠʤʠ ʧʨʦʜʫʢʪʘʤʠ ʤʝʪʘʙʦʣʽʟʤʫ ʪʘ 

ʘʥʪʠʛʝʥʘʤʠ ʧʘʨʘʟʠʪʽʚ. ɻʝʣʴʤʽʥʪʠ ʩʢʠʜʘʶʪʴ ʧʦʚʝʨʭʥʝʚʽ ʘʥʪʠʛʝʥʠ ʧʨʠ ʢʦʥʪʘʢʪʽ ʟʽ 

ʩʧʝʮʠʬʽʯʥʠʤʠ ʘʥʪʠʪʽʣʘʤʠ, ʚʠʜʽʣʷʶʪʴ ʧʦʪʫʞʥʽ ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʽ ʩʧʦʣʫʢʠ, ʱʦ 

ʧʨʠʛʥʽʯʫʶʪʴ ʩʧʝʮʠʬʽʯʥʫ ʊ-ʢʣʽʪʠʥʥʫ ʚʽʜʧʦʚʽʜʴ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʦʥʠ ʨʫʡʥʫʶʪʴ 

ʙʽʣʢʠ ʩʠʩʪʝʤʠ ʢʦʤʧʣʽʤʝʥʪʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʮʠʪʦʣʽʟ ʦʨʛʘʥʽʟʤʫ ʧʘʨʘʟʠʪʽʚ, 

ʧʽʩʣʷ ʯʦʛʦ ʘʜʩʦʨʙʫʶʪʴ ʥʘ ʧʦʚʝʨʭʥʽ ʙʽʣʢʠ ʦʨʛʘʥʽʟʤʫ, ʩʪʚʦʨʶʶʪʴ çʝʢʨʘʥʥʠʡ ʱʠʪè 

ʚʽʜ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʛʦʩʧʦʜʘʨʷ [6, ʩ. 31]. ɸʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʙʣʝʤʠ ʟʘʛʦʩʪʨʶʻʪʴʩʷ 

ʪʠʤ, ʱʦ ʧʽʜ ʯʘʩ ʚʘʛʽʪʥʦʩʪʽ ʽʤʫʥʽʪʝʪ ʞʽʥʢʠ ʟʥʘʯʥʦ ʟʥʠʞʫʻʪʴʩʷ, ʱʦ ʻ ʬʽʟʽʦʣʦʛʽʯʥʦ 

ʦʙʫʤʦʚʣʝʥʠʤ ʤʝʭʘʥʽʟʤʦʤ ʟʘʭʠʩʪʫ ʧʣʦʜʫ, ʘʣʝ ʚ ʪʦʡ ʞʝ ʯʘʩ ʩʘʤʝ ʮʝ ʷʚʠʱʝ ʩʧʨʠʷʻ 

ʤʘʥʽʬʝʩʪʘʮʽʾ ʧʨʠʭʦʚʘʥʠʭ ʭʨʦʥʽʯʥʠʭ ʽʥʬʝʢʮʽʡ ʪʘ ʽʥʚʘʟʽʡ.  

ʅʘʡʯʘʩʪʽʰʽ ʧʨʦʷʚʠ ʘʩʢʘʨʠʜʦʟʫ, ʷʢʽ ʚʠʢʣʠʢʘʶʪʴ ʝʢʩʪʨʘʛʝʥʽʪʘʣʴʥʫ 

ʧʘʪʦʣʦʛʽʶ ʫ ʚʘʛʽʪʥʠʭ ʞʽʥʦʢ ʤʦʞʥʘ ʨʦʟʧʦʜʽʣʠʪʠ ʥʘ ʪʷʞʢʽ ï ʧʘʥʢʨʝʘʪʠʪ, 

ʭʦʣʝʮʠʩʪʠʪ, ʘʧʝʥʜʠʮʠʪ, ʢʠʰʢʦʚʘ ʥʝʧʨʦʭʽʜʥʽʩʪʴ ʪʘ ʣʝʛʢʽ ï ʘʥʝʤʽʷ, ʪʦʢʩʠʢʦʟ 

ʚʘʛʽʪʥʠʭ ʫ ʪʝʨʤʽʥʽ ʧʽʩʣʷ 12 ʪʠʞʥʽʚ, ʢʦʣʴʧʽʪʠ, ʜʠʟʙʽʦʟ, ʰʢʽʨʷʥʽ ʚʠʩʠʧʠ. ʎʝ 

ʧʦʷʩʥʶʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦʶ ʜʽʘʛʥʦʩʪʠʯʥʦʶ ʥʘʩʪʦʨʦʞʝʥʽʩʪʶ ʱʦʜʦ ʛʝʣʴʤʽʥʪʽʚ ʫ 

ʚʘʛʽʪʥʠʭ, ʥʝʛʘʪʠʚʥʠʤ ʚʽʜʥʦʰʝʥʥʷʤ ʣʽʢʘʨʽʚ ʜʦ ʜʝʛʝʣʴʤʽʥʪʠʟʘʮʽʾ ʷʢ ʚʽʨʦʛʽʜʥʦʾ 

ʧʨʠʯʠʥʠ ʚʠʢʠʜʥʽʚ, ʫʩʢʣʘʜʥʝʥʴ ʧʝʨʝʙʽʛʫ ʚʘʛʽʪʥʦʩʪʽ, ʧʦʣʦʛʽʚ, ʛʽʧʦʪʨʦʬʽʾ 

ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ, ʘʙʦ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʢʽʚ, ʱʦ ʤʦʞʫʪʴ ʤʘʪʠ ʪʦʢʩʠʯʥʠʡ, 

ʪʝʨʘʪʦʛʝʥʥʠʡ ʚʧʣʠʚ ʥʘ ʧʣʽʜ. ɸʨʩʝʥʘʣ ʟʘʩʦʙʽʚ ʜʝʛʝʣʴʤʽʥʪʠʟʘʮʽʾ ʟʥʘʯʥʦ ʦʥʦʚʠʚʩʷ, 

ʪʘ ʩʝʨʝʜ ʥʠʭ ʻ ʧʨʝʧʘʨʘʪʠ ʧʨʦʪʠʧʦʢʘʟʘʥʽ ʧʽʜ ʯʘʩ ʚʘʛʽʪʥʦʩʪʽ, ʘʣʝ ʻ ʽ ʪʘʢʽ, ʱʦ ʥʝ 

ʟʘʚʘʞʘʶʪʴ ʥʦʨʤʘʣʴʥʦʤʫ ʨʦʟʚʠʪʢʫ ʚʘʛʽʪʥʦʩʪʽ ʪʘ ʧʣʦʜʫ. ɺʠʢʣʶʯʝʥʥʷ ʛʝʣʴʤʽʥʪʦʟʫ 
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ʚ ʨʝʟʫʣʴʪʘʪʽ ʦʙʩʪʝʞʝʥʥʷ ʚʘʛʽʪʥʠʭ ʞʽʥʦʢ ʘʙʦ ʣʽʢʚʽʜʘʮʽʷ ʡʦʛʦ ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ 

ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʪʘ ʣʽʢʫʚʘʣʴʥʠʭ ʧʦʤʠʣʦʢ ʧʨʠ ʘʥʝʤʽʾ, ʨʘʥʥʴʦʤʫ ʛʝʩʪʦʟʽ ʚʘʛʽʪʥʠʭ ʪʘ 

ʽʥʰʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ. 

ʅʝʩʧʝʮʠʬʽʯʥʽʩʪʴ ʽ ʥʠʟʴʢʘ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʪʨʘʜʠʮʽʡʥʦʾ ʣʘʙʦʨʘʪʦʨʥʦʾ 

ʜʽʘʛʥʦʩʪʠʢʠ ʛʝʣʴʤʽʥʪʦʟʽʚ (5-10%) ʧʽʜʪʚʝʨʜʞʝʥʘ ʯʠʩʣʝʥʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ 

ʬʘʭʽʚʮʽʚ [7, ʩ.9]. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʚʠʥʠʢʣʘ ʥʘʛʘʣʴʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʢʠ 

ʤʝʪʦʜʠʢʠ ʜʽʘʛʥʦʩʪʠʢʠ ʛʝʣʴʤʽʥʪʦʟʽʚ ʫ ʚʘʛʽʪʥʠʭ ʟʘ ʢʣʽʥʽʯʥʦ-ʣʘʙʦʨʘʪʦʨʥʠʤʠ 

ʦʟʥʘʢʘʤʠ, ʘ ʪʘʢʦʞ ʦʮʽʥʢʠ ʧʩʠʭʦʝʤʦʮʽʡʥʦʛʦ ʩʪʘʪʫʩʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʨʦʝʢʪʠʚʥʦʾ ʤʝʪʦʜʠʢʠ çʅʝʽʩʥʫʶʯʘ ʪʚʘʨʠʥʢʘè. ɿ ʤʝʪʦʶ ʦʙôʻʢʪʠʚʽʟʘʮʽʾ 

ʜʦʩʣʽʜʞʝʥʴ ʥʘʤʠ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʩʧʝʮʽʘʣʴʥʘ ʢʦʤʧôʶʪʝʨʥʘ ʧʨʦʛʨʘʤʘ ʜʣʷ ʦʮʽʥʢʠ 

ʤʘʣʶʥʢʫ, ʷʢʘ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʧʩʠʭʦʝʤʦʮʽʡʥʠʡ ʩʪʘʪʫʩ 

ʧʘʮʽʻʥʪʘ ʟʘ 11 ʰʢʘʣʘʤʠ. ʂʨʽʤ ʪʦʛʦ, ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʧʨʦʝʢʪʠʚʥʽ ʧʩʠʭʦʩʦʤʘʪʠʯʥʽ 

ʤʘʨʢʝʨʠ ʜʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʛʝʣʴʤʽʥʪʦʟʽʚ. ɼʣʷ ʚʘʛʽʪʥʠʭ ʙʫʣʘ ʟʢʦʥʩʪʨʫʡʦʚʘʥʘ 

ʩʠʩʪʝʤʘ ʬʽʪʦ-ʘʣʽʤʝʥʪʘʨʥʦʾ ʜʝʛʝʣʴʤʽʥʪʠʟʘʮʽʾ, ʜʝʪʦʢʩʠʢʘʮʽʾ ʽ ʨʝʘʙʽʣʽʪʘʮʽʾ, ʱʦ 

ʚʠʟʥʘʯʠʣʦ ʤʝʪʫ ʜʘʥʦʾ ʨʦʙʦʪʠ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʫ ʩʪʚʦʨʝʥʥʽ ʥʦʚʦʾ ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ 

ʤʝʪʦʜʠʢʠ ʜʝʛʝʣʴʤʽʥʪʠʟʘʮʽʾ ʥʘʪʫʨʦʧʘʪʠʯʥʠʤʠ ʟʘʩʦʙʘʤʠ ʜʣʷ ʢʦʥʪʠʥʛʝʥʪʫ 

ʚʘʛʽʪʥʠʭ ʟ ʢʣʽʥʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʛʝʣʴʤʽʥʪʦʟʽʚ, ʷʢʽ ʥʝ ʧʽʜʪʚʝʨʜʞʝʥʽ ʣʘʙʦʨʘʪʦʨʥʦ, 

ʟ ʩʫʧʫʪʥʽʤ ʝʬʝʢʪʦʤ ʜʝʪʦʢʩʠʢʘʮʽʾ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ 

ʦʨʛʘʥʽʟʤʫ.  

ɺʠʚʯʝʥʘ ʥʘʷʚʥʽʩʪʴ ʢʣʽʥʽʯʥʠʭ ʦʟʥʘʢ ʛʝʣʴʤʽʥʪʦʟʽʚ ʫ 960 ʚʘʛʽʪʥʠʭ. ɺʠʷʚʣʝʥʦ, 

ʱʦ ʣʠʰʝ 12% ʚʘʛʽʪʥʠʭ ʥʝ ʩʢʘʨʞʘʪʴʩʷ ʥʘ ʦʟʥʘʢʠ ʪʦʢʩʠʢʦʟʫ ʪʘ ʥʝ ʤʘʶʪʴ ʢʣʽʥʽʯʥʦ 

ʚʠʨʘʞʝʥʠʭ ʧʨʦʙʣʝʤ ʧʝʨʝʙʽʛʫ ʚʘʛʽʪʥʦʩʪʽ, ʘ ʽʥʰʽ ʧʘʮʽʻʥʪʠ ʧʦʪʨʝʙʫʶʪʴ ʧʨʦʚʝʜʝʥʥʷ 

ʜʝʪʦʢʩʠʢʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʨʦʜʥʠʭ ʤʝʪʦʜʽʚ. ʋ 30% ʚʘʛʽʪʥʠʭ 

ʚʠʟʥʘʯʝʥʽ ʢʣʽʥʽʯʥʽ ʦʟʥʘʢʠ ʛʝʣʴʤʽʥʪʦʟʽʚ. ʈʦʟʨʦʙʣʝʥʘ ʤʝʪʦʜʠʢʘ ʜʝʛʝʣʴʤʽʥʪʠʟʘʮʽʾ 

ʪʘ ʜʝʪʦʢʩʠʢʘʮʽʾ ʙʘʟʫʻʪʴʩʷ ʥʘ ʜʽʻʪʦʣʦʛʽʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʷʭ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʬʽʪʦ-

ʘʣʽʤʝʥʪʘʨʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʦʩʥʦʚʽ ʥʘʩʽʥʥʷ ʛʘʨʙʫʟʘ, ʤʦʨʢʚôʷʥʦ-ʤʦʣʦʯʥʦʛʦ 

ʢʦʢʪʝʡʣʶ, ʛʨʘʥʘʪʦʚʦʛʦ ʩʦʢʫ, ʟʝʨʥʷʪ ʮʠʪʨʫʩʦʚʠʭ ʪʘ ʩʧʝʮʽʡ, ʥʘʧʦʶ ʟ ʮʠʢʦʨʽʶ, 

ʡʦʛʫʨʪʫ, ʩʦʢʫ ʣʘʡʤʫ, ʩʧʝʮʽʘʣʴʥʠʭ ʩʪʨʘʚ ʟ ʦʩʝʣʝʜʮʝʤ, ʢʚʘʰʝʥʦʶ ʢʘʧʫʩʪʦʶ, 
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ʯʘʩʥʠʢʦʤ ʪʘ ʭʨʽʥʦʤ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʦʨʛʘʥʽʟʤʫ, ʧʝʨʝʙʽʛʫ 

ʚʘʛʽʪʥʦʩʪʽ ʪʘ ʩʫʧʫʪʥʽʭ ʟʘʭʚʦʨʶʚʘʥʴ. 

 ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʦʛʦ ʢʫʨʩʫ ʦʟʜʦʨʦʚʣʝʥʥʷ 98% ʧʘʮʽʻʥʪʽʚ ʚʽʜʤʽʯʘʶʪʴ 

ʧʦʣʽʧʰʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʩʘʤʦʧʦʯʫʪʪʷ, ʘ ʫ 85% ʨʝʻʩʪʨʫʻʪʴʩʷ ʚʽʜʥʦʚʣʝʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʧʝʯʽʥʢʠ, ʧʦʢʨʘʱʝʥʥʷ ʛʝʤʘʪʦʣʦʛʽʯʥʠʭ ʪʘ ʙʽʦʭʽʤʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ, ʧʦʣʽʧʰʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ, ʟʥʠʢʘʶʪʴ 

ʢʣʽʥʽʯʥʽ ʦʟʥʘʢʠ ʛʝʣʴʤʽʥʪʦʟʽʚ. 

ɺʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʨʠʟʠʢʫ ʛʝʣʴʤʽʥʪʥʦʛʦ ʟʘʨʘʞʝʥʥʷ ʪʘ ʚʠʷʚʣʝʥʥʷ 

ʘʩʢʘʨʠʜʦʟʫ, ʪʦʢʩʦʢʘʨʦʟʫ ʘʙʦ ʝʥʪʝʨʦʙʽʦʟʫ ʫ ʚʘʛʽʪʥʠʭ ʞʽʥʦʢ ʻ ʜʦʩʠʪʴ ʩʢʣʘʜʥʠʤ 

ʟʘʚʜʘʥʥʷʤ ʜʣʷ ʘʢʫʰʝʨʘ - ʛʽʥʝʢʦʣʦʛʘ, ʦʩʢʽʣʴʢʠ ʩʣʘʙʦʚʠʨʘʞʝʥʘ ʥʝʩʧʝʮʠʬʽʯʥʘ 

ʩʠʤʧʪʦʤʘʪʠʢʘ ʮʠʭ ʽʥʚʘʟʽʡ ʤʘʩʢʫʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʧʨʦʷʚʘʤʠ ʨʽʟʥʠʭ ʩʦʤʘʪʠʯʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʘʣʝ ʽ ʦʟʥʘʢʘʤʠ ʨʘʥʥʴʦʛʦ ʛʝʩʪʦʟʫ. ʊʦʤʫ ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ 

ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ ʽʥʬʽʢʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʫʪʦʯʥʝʥʥʷ ʘʣʝʨʛʦʣʦʛʽʯʥʦʾ ʪʘ 

ʥʝʩʧʝʮʠʬʽʯʥʦʾ ʧʘʨʘʟʠʪʦʣʦʛʽʯʥʦʾ ʩʠʤʧʪʦʤʘʪʠʢʠ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʫ ʚʘʛʽʪʥʠʭ ʞʽʥʦʢ 

ʧʦʻʜʥʘʥʥʷ ʦʟʥʘʢ ʨʘʥʥʴʦʛʦ ʪʦʢʩʠʢʦʟʫ, ʘʥʝʤʽʾ, ʛʽʧʦʪʦʥʽʾ, ʙʘʛʘʪʦʚʦʜʜʷ, ʘʣʝʨʛʽʯʥʠʭ 

ʧʨʦʷʚʽʚ, ʟʘʛʨʦʟʠ ʧʝʨʝʨʠʚʘʥʥʷ ʚʘʛʽʪʥʦʩʪʽ ʽ ʧʝʨʝʜʯʘʩʥʠʭ ʧʦʣʦʛʽʚ, ʥʝʦʙʭʽʜʥʝ 

ʦʙʩʪʝʞʝʥʥʷ ʥʘ ʛʝʣʴʤʽʥʪʥʽ ʽʥʚʘʟʽʾ. ʅʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʠʤ ʚʘʨʽʘʥʪʦʤ ʻ 

ʦʙʩʪʝʞʝʥʥʷ ʥʘ ʝʪʘʧʽ ʧʣʘʥʫʚʘʥʥʷ ʚʘʛʽʪʥʦʩʪʽ. 

ɺʠʩʥʦʚʢʠ.  

1. ɻʝʣʴʤʽʥʪʦʟʠ ʻ ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʚʘʛʽʪʥʦʩʪʽ, ʷʢʽ ʤʦʞʫʪʴ ʟʥʘʯʥʦ 

ʫʩʢʣʘʜʥʠʪʠ ʾʾ ʧʝʨʝʙʽʛ, ʧʦʣʦʛʠ ʪʘ ʩʪʘʥ ʟʜʦʨʦʚôʷ ʥʝʤʦʚʣʷʪ. 

2. ʆʙʩʪʝʞʝʥʥʷ ʥʘ ʛʝʣʴʤʽʥʪʦʟʠ ʧʨʠ ʧʣʘʥʫʚʘʥʥʽ ʚʘʛʽʪʥʦʩʪʽ ʦʙʦʚôʷʟʢʦʚʝ. ʋ 

ʨʘʟʽ ʥʘʷʚʥʦʩʪʽ ʢʣʽʥʽʯʥʠʭ ʦʟʥʘʢ ʛʝʣʴʤʽʥʪʦʟʽʚ, ʥʝ ʧʽʜʪʚʝʨʜʞʝʥʠʭ ʣʘʙʦʨʘʪʦʨʥʦ, 

ʨʝʢʦʤʝʥʜʫʻʤʦ ʧʨʦʚʦʜʠʪʠ ʜʝʛʝʣʴʤʽʥʪʠʟʘʮʽʶ ʥʘʪʫʨʦʧʘʪʠʯʥʠʤʠ ʟʘʩʦʙʘʤʠ. 

3. ʈʦʟʨʦʙʣʝʥʘ ʬʽʪʦ-ʘʣʽʤʝʥʪʘʨʥʘ ʜʝʛʝʣʴʤʽʥʪʠʟʘʮʽʡʥʦ-ʜʝʪʦʢʩʠʢʘʮʽʡʥʘ 

ʧʨʦʛʨʘʤʘ ʻ ʝʬʝʢʪʠʚʥʦʶ ʪʘ ʙʝʟʧʝʯʥʦʶ ʽ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʜʣʷ 

ʜʝʛʝʣʴʤʽʥʪʠʟʘʮʽʾ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ ʽʥʚʘʟʽʡ ʫ ʚʘʛʽʪʥʠʭ. 
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ʂ ɺʆʇʈʆʉʋ ʌʋʅʂʎʀʆʅɸʃʔʅʓʍ ʆʉʆɹɽʅʅʆʉʊɽʁ ʀʄʄʋʅʅʆʁ 

ʉʀʉʊɽʄʓ ʅɸ ʋʈʆɺʅɽ ɻʃʆʊʆʏʅʆʁ ʄʀʅɼɸʃʀʅʓ 

 

ɸʩʢʘʨʴʷʥʮ ɺʝʨʘ ʇʝʪʨʦʚʥʘ 

ʜʦʮʝʥʪ 

ʢʘʬʝʜʨʳ ʬʘʨʤʘʢʦʣʦʛʠʠ, ʬʠʟʠʦʣʦʛʠʠ. 

ʊʘʰʢʝʥʪʩʢʠʡ ʇʝʜʠʘʪʨʠʯʝʩʢʠʡ ʄʝʜʠʮʠʥʩʢʠʡ ʀʥʩʪʠʪʫʪ. ʛ. ʊʘʰʢʝʥʪ, 

ʕʨʛʘʰʦʚ ʂʘʤʨʦʥʙʝʢ ʋʣʫʛʙʝʢ ʫʛʣʠ 

ʩʪʫʜʝʥʪ 

ʊʘʰʢʝʥʪʩʢʠʡ ʇʝʜʠʘʪʨʠʯʝʩʢʠʡ ʄʝʜʠʮʠʥʩʢʠʡ ʀʥʩʪʠʪʫʪ . ʛ. ʊʘʰʢʝʥʪ, 

ʍʘʢʠʤʞʘʥʦʚʘ ɸʟʠʟʘʭʦʥ ʉʦʜʠʢʞʦʥ ʢʠʟʠ 

ʩʪʫʜʝʥʪʢʘ 

ʊʘʰʢʝʥʪʩʢʠʡ ʇʝʜʠʘʪʨʠʯʝʩʢʠʡ ʄʝʜʠʮʠʥʩʢʠʡ ʀʥʩʪʠʪʫʪ . ʛ. ʊʘʰʢʝʥʪ, 

ʀʩʦʤʘʜʠʥʦʚʘ ɻʫʟʘʣʴ ɿʘʭʨʠʜʜʠʥ ʢʠʟʠ 

ʩʪʫʜʝʥʪʢʘ 

ʊʘʰʢʝʥʪʩʢʦʛʦ ʇʝʜʠʘʪʨʠʯʝʩʢʦʛʦ ʄʝʜʠʮʠʥʩʢʦʛʦ ʀʥʩʪʠʪʫʪʘ. ʛ. ʊʘʰʢʝʥʪ 

 

ʄʠʥʜʘʣʠʥʳ (ʠʣʠ ʛʣʘʥʜʳ) ï ʵʪʦ ʩʢʦʧʣʝʥʠʷ ʣʠʤʬʦʵʧʠʪʝʣʠʘʣʴʥʦʡ ʪʢʘʥʠ ʚ 

ʧʦʣʦʩʪʠ ʨʪʘ ʠ ʥʦʩʦʛʣʦʪʢʠ. ɺ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ ʦʥʠ ʚʳʧʦʣʥʷʶʪ ʟʘʱʠʪʥʫʶ 

ʬʫʥʢʮʠʶ. ʅʘ ʥʠʭ ʦʩʝʜʘʝʪ ʙʦʣʝʝ 70 % ʚʩʝʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʢʦʪʦʨʳʝ ʧʦʧʘʜʘʶʪ 

ʚ ʜʳʭʘʪʝʣʴʥʳʝ ʧʫʪʠ ʚʤʝʩʪʝ ʩ ʚʦʟʜʫʭʦʤ. ʇʦʵʪʦʤʫ ʧʨʠ ʠʭ ʧʦʨʘʞʝʥʠʠ 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʦʙʱʝʛʦ ʠʤʤʫʥʠʪʝʪʘ. 

ʄʠʥʜʘʣʠʥʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ: 

ʧʘʨʥʳʝ 

ʥʸʙʥʳʝ ð ʚ ʫʛʣʫʙʣʝʥʠʠ ʤʝʞʜʫ ʤʷʛʢʠʤ ʥʸʙʦʤ ʠ ̫ʟʳʢʦʤ (ʧʝʨʚʘʷ ʠ ʚʪʦʨʘʷ 

ʤʠʥʜʘʣʠʥʳ); 

ʪʨʫʙʥʳʝ ð ʚ ʦʙʣʘʩʪʠ ʛʣʦʪʦʯʥʦʛʦ ʦʪʚʝʨʩʪʠʷ ʩʣʫʭʦʚʦʡ ʪʨʫʙʳ (ʧʷʪʘʷ ʠ 

ʰʝʩʪʘʷ ʤʠʥʜʘʣʠʥʳ). 

ʥʝʧʘʨʥʳʝ 

ʛʣʦʪʦʯʥʘʷ (ʥʦʩʦʛʣʦʪʦʯʥʘʷ) ð ʚ ʦʙʣʘʩʪʠ ʩʚʦʜʘ ʠ ʟʘʜʥʝʡ ʯʘʩʪʠ ʩʪʝʥʢʠ 

ʛʣʦʪʢʠ (ʪʨʝʪʴʷ ʤʠʥʜʘʣʠʥʘ, ʤʠʥʜʘʣʠʥʘ ʃʫʰʢʠ). ʇʘʪʦʣʦʛʠʯʝʩʢʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʠʤʝʥʥʦ ʵʪʦʡ ʤʠʥʜʘʣʠʥʳ ʥʘʟʳʚʘʝʪʩʷ ʘʜʝʥʦӢʠʜʘʤʠ , ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʫ ʜʝʪʝʡ; 

ʷʟʳʯʥʘʷ ð ʧʦʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʟʘʜʥʝʡ ʯʘʩʪʠ ʷʟʳʢʘ (ʯʝʪʚʸʨʪʘʷ ʤʠʥʜʘʣʠʥʘ). 

ʇʨʠʥʷʪʦ ʩʣʝʜʫʶʱʝʝ ʥʫʤʝʨʦʚʘʥʠʝ ʤʠʥʜʘʣʠʥ: 

https://ru.wikipedia.org/wiki/%D0%9D%D1%91%D0%B1%D0%BE
https://ru.wikipedia.org/wiki/%D0%AF%D0%B7%D1%8B%D0%BA_(%D0%B0%D0%BD%D0%B0%D1%82%D0%BE%D0%BC%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%90%D0%B4%D0%B5%D0%BD%D0%BE%D0%B8%D0%B4%D1%8B
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ʧʝʨʚʘʷ ʠ ʚʪʦʨʘʷ ð ʥʸʙʥʳʝ ʤʠʥʜʘʣʠʥʳ; 

ʪʨʝʪʴʷ ð ʛʣʦʪʦʯʥʘʷ (ʥʦʩʦʛʣʦʪʦʯʥʘʷ) ʤʠʥʜʘʣʠʥʘ; 

ʯʝʪʚʸʨʪʘʷ ð ʷʟʳʯʥʘʷ ʤʠʥʜʘʣʠʥʘ; 

ʧʷʪʘʷ ʠ ʰʝʩʪʘʷ ð ʪʨʫʙʥʳʝ ʤʠʥʜʘʣʠʥʳ. 

ɸʚʪʦʨʘʤʠ ʫʩʪʘʥʦʚʣʝʥ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʷʚʣʷʷʩʴ ʧʝʨʠʬʝʨʠʯʝʩʢʠʤ ʦʨʛʘʥʦʤ 

ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʯʘʩʪʴʶ ʛʣʦʪʦʯʥʦʛʦ ʣʠʤʬʦʠʜʥʦʛʦ ʢʦʣʴʮʘ, ʛʣʦʪʦʯʥʘʷ 

ʤʠʥʜʘʣʠʥʘ ʚʤʝʩʪʝ ʩ ʥʝʙʥʳʤʠ ʠ ʷʟʳʯʥʦʡ ʤʠʥʜʘʣʠʥʘʤʠ ʫʯʘʩʪʚʫʝʪ ʚ ʩʦʟʨʝʚʘʥʠʠ 

ʊ- ʠ ɺ-ʣʠʤʬʦʮʠʪʦʚ ʠ ʧʨʦʜʫʢʮʠʠ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ, ʪ.ʝ. ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʤʝʭʘʥʠʟʤ ʘʥʪʠʛʝʥʟʘʚʠʩʠʤʦʡ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʊ- ʠ ɺ-ʣʠʤʬʦʮʠʪʦʚ ʠʣʠ 

ʘʜʘʧʪʠʚʥʦʛʦ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ. ɻʣʦʪʦʯʥʘʷ 

ʤʠʥʜʘʣʠʥʘ ʪʦʣʴʢʦ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ ʥʘʯʠʥʘʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʢʘʢ ʚʘʞʥʳʡ 

ʢʦʤʧʦʥʝʥʪ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ. ʆʩʫʱʝʩʪʚʣʝʥʠʝ ʩʚʦʠʭ ʬʫʥʢʮʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʳʤ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ ʢʦʥʪʘʢʪʘ ʩ ʠʥʬʝʢʮʠʦʥʥʳʤʠ ʘʛʝʥʪʘʤʠ ï ʠʤʝʥʥʦ 

ʧʦʵʪʦʤʫ ʚʦʧʨʦʩ ʛʨʘʥʠʮʳ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʬʠʮʠʨʦʚʘʥʠʷ 

ʥʦʩʦʛʣʦʪʢʠ ʦʩʪʘʝʪʩʷ ʢʨʘʡʥʝ ʜʠʩʢʫʪʘʙʝʣʴʥʳʤ. ʅʘʯʘʣʦʤ ʧʨʦʮʝʩʩʘ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʢʦʥʪʘʢʪ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʘʛʝʥʪʘ ʩ 

ʬʘʛʦʮʠʪʠʨʫʶʱʝʡ ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʠʨʫʶʱʝʡ ʢʣʝʪʢʦʡ, ʝʝ ʬʘʛʦʮʠʪʦʟ ʩ ʵʢʩʧʨʝʩʩʠʝʡ 

ʘʥʪʠʛʝʥʘ ʜʣʷ çʧʨʝʜʩʪʘʚʣʝʥʠʷè ʝʛʦ ʣʠʤʬʦʮʠʪʘʤ. ɸʢʪʠʚʘʮʠʷ 

ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʠʨʫʶʱʠʭ ʢʣʝʪʦʢ ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʤʦʤʝʥʪʦʤ ʜʣʷ 

ʘʥʪʠʛʝʥʩʧʝʮʠʬʠʯʥʳʭ ʨʝʘʢʮʠʡ ʚ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʝ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʠ 

ʩʠʩʪʝʤʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ . ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʜʦʙʥʦʛʦ çʟʥʘʢʦʤʩʪʚʘè ʧʨʠ ʫʯʘʩʪʠʠ ʊ-

ʭʝʣʧʝʨʦʚ ʧʨʦʠʩʭʦʜʠʪ ʘʢʪʠʚʘʮʠʷ çʥʘʠʚʥʳʭè ɺ-ʢʣʝʪʦʢ, ʨʝʘʢʮʠʷ 

ʙʣʘʩʪʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʚʪʦʨʠʯʥʦʛʦ ʬʦʣʣʠʢʫʣʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʯʝʛʦ ʥʘʯʠʥʘʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ 19 ʧʨʦʜʫʢʮʠʷ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʩ 

ʥʝʛʘʪʠʚʥʦʡ ʩʝʣʝʢʮʠʝʡ (ʘʧʦʧʪʦʟʦʤ) ɺʣʠʤʬʦʮʠʪʦʚ, ʧʨʦʜʫʮʠʨʫʶʱʠʭ 

ʥʠʟʢʦʘʬʬʠʥʥʳʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʘʥʥʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ ʘʥʪʠʛʝʥʫ ʘʥʪʠʪʝʣʘ ʠ 

ʧʦʟʠʪʠʚʥʦʡ ʩʝʣʝʢʮʠʝʡ ʠ ʢʣʦʥʘʣʴʥʦʡ ʧʨʦʣʠʬʝʨʘʮʠʝʡ ʢʣʝʪʦʢ, ʩʧʦʩʦʙʥʳʭ 

ʧʨʦʜʫʮʠʨʦʚʘʪʴ ʚʳʩʦʢʦʩʧʝʮʠʬʠʯʝʩʢʠʝ ʘʥʪʠʪʝʣʘ. ɺ ʧʦʩʣʝʜʫʶʱʝʤ ʧʨʦʠʩʭʦʜʠʪ 

ʩʪʝʨʝʦʪʠʧʥʦʝ ʜʣʷ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʧʝʨʝʢʣʶʯʝʥʠʝ ʠʟʦʪʠʧʦʚ ʘʥʪʠʪʝʣ. 

ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ɺ-ʣʠʤʬʦʮʠʪʳ ʧʦʜʚʝʨʛʘʶʪʩʷ ʧʨʦʮʝʩʩʘʤ ʭʦʫʤʠʥʛʘ ʠ 
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ʨʝʮʠʨʢʫʣʷʮʠʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʥʘʧʨʘʚʣʷʶʪʩʷ ʚ ʵʬʬʝʢʪʦʨʥʳʝ ʦʙʣʘʩʪʠ, 

ʢʦʪʦʨʳʤʠ ʜʣʷ ʢʣʝʪʦʢ, ʠʩʭʦʜʷʱʠʭ ʠʟ ʛʣʦʪʦʯʥʦʡ ʤʠʥʜʘʣʠʥʳ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʷʚʣʷʶʪʩʷ ʩʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʧʦʣʦʩʪʠ ʥʦʩʘ, ʦʢʦʣʦʥʦʩʦʚʳʭ ʧʘʟʫʭ, ʩʣʫʭʦʚʦʡ 

ʪʨʫʙʳ ʠ ʩʣʝʟʥʳʭ ʧʫʪʝʡ. 

çɻʣʦʪʦʯʥʘʷ ʤʠʥʜʘʣʠʥʘè - ʦʧʨʝʜʝʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪ 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʠ ʩʚʷʟʴ ʵʪʦʛʦ ʣʠʤʬʦʠʜʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʛʣʦʪʦʯʥʳʤ ʩ 

ʢʦʣʴʮʦʤ ʇʠʨʦʛʦʚʘ-ɺʘʣʴʜʝʡʝʨʘ. 

ɸ ʪʘʢʞʝ ʚ ʣʠʪʝʨʘʪʫʨʝ ʦʪʤʝʯʝʥʦ ,ʯʪʦ ʛʣʦʪʦʯʥʘʷ ʤʠʥʜʘʣʠʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʩʢʦʧʣʝʥʠʝ ʣʠʤʬʦʠʜʥʦʡ ʪʢʘʥʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ʥʦʩʦʛʣʦʪʢʠ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʘʜʝʥʦʠʜʦʚ ʧʨʦʠʩʭʦʜʠʪ ʚʥʫʪʨʠʫʪʨʦʙʥʦ, 

ʣʠʤʬʦʠʜʥʫʶ ʪʢʘʥʴ ʚ ʥʦʩʦʛʣʦʪʢʝ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʫʞʝ ʥʘ 4-6 ʥʝʜʝʣʝ 

ʛʝʩʪʘʮʠʠ, ʘ ʥʘ 7 ʤʝʩʷʮʝ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʨʘʟʚʠʪʠʷ ʦʥʘ ʧʨʠʦʙʨʝʪʘʝʪ 

ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʩʪʨʦʝʥʠʝ. ʄʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʟʤʝʨʘ ʘʜʝʥʦʠʜʥʳʝ ʚʝʛʝʪʘʮʠʠ 

ʜʦʩʪʠʛʘʶʪ ʢ 4-5 ʛʦʜʘʤ, ʧʦ ʤʥʝʥʠʶ ʨʘʟʥʳʭ ʘʚʪʦʨʦʚ, ʠ ʦʙʳʯʥʦ ʢ 7-8, ʘ ʠʥʦʛʜʘ ʢ 

10 ʛʦʜʘʤ, ʧʨʦʠʩʭʦʜʠʪ ʚʦʟʨʘʩʪʥʘʷ ʠʥʚʦʣʶʮʠʷ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʠʭ ʚ ʨʘʟʤʝʨʝ. 

ʄʠʥʜʘʣʠʥʘ ʠʤʝʝʪ ʩʢʣʘʜʯʘʪʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʩʢʣʘʜʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ 

ʩʘʛʠʪʪʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʘʨʘʣʣʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʫ ʠ ʩʭʦʜʷʪʩʷ ʩʟʘʜʠ ʚ ʥʠʞʥʝʤ 

ʧʦʣʶʩʝ ʤʠʥʜʘʣʠʥʳ. ʉʘʤʘʷ ʛʣʫʙʦʢʘʷ ʣʘʢʫʥʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʦ ʩʨʝʜʥʝʡ ʣʠʥʠʠ ʚ 

ʚʠʜʝ ʙʦʨʦʟʜʳ, ʢʦʪʦʨʘʷ cʟʘʜʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʚʜʘʚʣʝʥʠʝʤ (ʛʣʦʪʦʯʥʘʷ ʩʫʤʢʘ ð 

bursa pharyngea). 

ɻʣʦʪʦʯʥʘʷ ʩʫʤʢʘ, ʦʧʠʩʘʥʥʘʷ ʚ 1868ʛ. Lushka H., ʧʦ ʝʛʦ ʤʥʝʥʠʶ, ʣʝʞʠʪ ʚ 

ʮʝʥʪʨʝ ʛʣʦʪʦʯʥʦʡ ʤʠʥʜʘʣʠʥʳ ʠ ʷʚʣʷʝʪʩʷ ʨʫʜʠʤʝʥʪʦʤ ʢʘʨʤʘʥʘ ʈʘʪʢʝ. 

ɸʨʪʝʨʠʘʣʴʥʦʝ ʢʨʦʚʦʩʥʘʙʞʝʥʠʝ ʛʣʦʪʦʯʥʦʡ ʤʠʥʜʘʣʠʥʳ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʝʪʚʷʤʠ 

ʥʘʨʫʞʥʦʡ ʩʦʥʥʦʡ ʘʨʪʝʨʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʣʠʮʝʚʦʡ ʠ ʚʦʩʭʦʜʷʱʝʡ ʥʝʙʥʦʡ ʘʨʪʝʨʠʝʡ, 

ʚʦʩʭʦʜʷʱʠʤʠ ʛʣʦʪʦʯʥʳʤʠ ʠ ʷʟʳʯʥʳʤʠ ʘʨʪʝʨʠʷʤʠ, ʠ, ʚʦʟʤʦʞʥʦ, ʧʨʷʤʳʤʠ 

ʪʦʥʟʠʣʣʷʨʥʳʤʠ ʚʝʪʚʷʤʠ. ɺʝʥʳ ʛʣʦʪʦʯʥʦʡ ʤʠʥʜʘʣʠʥʳ ʦʙʳʯʥʦ ʚʧʘʜʘʶʪ ʚ 

ʥʝʙʥʫʶ ʚʝʥʫ, ʢʦʪʦʨʘʷ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʜʨʝʥʠʨʫʝʪʩʷ ʚʦ ʚʥʫʪʨʝʥʥʶʶ ʷʨʝʤʥʫʶ 

ʚʝʥʫ ʠʣʠ ʝʝ ʚʝʪʚʴ ï ʣʠʮʝʚʫʶ ʚʝʥʫ. ʊʘʢʞʝ ʫʯʘʩʪʚʫʶʪ ʢʨʳʣʦʚʠʜʥʦʝ ʚʝʥʦʟʥʦʝ 

ʩʧʣʝʪʝʥʠʝ, ʠʟ ʢʦʪʦʨʦʛʦ ʢʨʦʚʴ ʦʪʪʝʢʘʝʪ ʚʦ ʚʥʫʪʨʝʥʥʶʶ ʷʨʝʤʥʫʶ ʚʝʥʫ. 
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ʈʝʛʠʦʥʘʨʥʳʤʠ ʣʠʤʬʘʪʠʯʝʩʢʠʤʠ 16 ʫʟʣʘʤʠ ʜʣʷ ʛʣʦʪʦʯʥʦʡ ʤʠʥʜʘʣʠʥʳ ʷʚʣʷʶʪʩʷ 

ʧʝʨʝʜʥʝʚʝʨʭʥʝʰʝʡʥʳʝ, ʟʘʯʝʣʶʩʪʥʳʝ, ʟʘʪʳʣʦʯʥʳʝ, ʟʘʛʣʦʪʦʯʥʳʝ. 

ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʤʠʥʜʘʣʠʥʘ ï ʩʪʨʫʢʪʫʨʥʦ 

ʦʬʦʨʤʣʝʥʥʦʝ ʩʢʦʧʣʝʥʠʝ ʣʠʤʬʦʠʜʥʦʡ ʪʢʘʥʠ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʡ ʩʦ ʩʣʠʟʠʩʪʦʡ 

ʦʙʦʣʦʯʢʦʡ (MALT), ʢʦʪʦʨʦʝ ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚ ʤʝʭʘʥʠʟʤʘʭ ʠʤʤʫʥʥʦʡ 

ʟʘʱʠʪʳ, ʘ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʷʶʪ ʠʭ ʙʘʨʴʝʨʥʫʶ ʬʫʥʢʮʠʶ. ɻʣʦʪʦʯʥʘʷ ʤʠʥʜʘʣʠʥʘ 

ʦʪʥʦʩʠʪʩʷ ʢ ʪ.ʥ. çʥʘʟʦʬʘʨʠʥʛʝʘʣʴʥʦ ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʡ ʣʠʤʬʦʠʜʥʦʡ ʪʢʘʥʠè 

(NALT) ʠ ʥʘʨʷʜʫ ʩ ʢʠʰʝʯʥʦʡ (ʛʘʩʪʨʦʠʥʪʝʩʪʠʥʘʣʴʥʦʡ) (GALT), ʙʨʦʥʭʠʘʣʴʥʦʡ 

(BALT) ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ MALT . ʉʯʠʪʘʝʪʩʷ, ʯʪʦ 

ʣʠʤʬʘʜʝʥʦʠʜʥʘʷ ʪʢʘʥʴ ʛʣʦʪʦʯʥʦʡ ʤʠʥʜʘʣʠʥʳ ʩʦʜʝʨʞʠʪ ʊ- ʠ ɺ-ʢʣʝʪʢʠ, 

ʜʝʥʜʨʠʪʥʳʝ ʢʣʝʪʢʠ ʠ ʘʜʩʦʨʙʠʨʫʶʱʠʡ ʵʧʠʪʝʣʠʡ ʢʨʠʧʪ, ʷʚʣʷʷʩʴ ʤʝʩʪʦʤ 

ʠʥʠʮʠʘʮʠʠ ʘʥʪʠʛʝʥʩʧʝʮʠʬʠʯʥʦʛʦ ʦʪʚʝʪʘ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ. ɻʠʩʪʦʣʦʛʠʯʝʩʢʘʷ 

ʩʪʨʫʢʪʫʨʘ ʛʠʧʝʨʧʣʘʟʠʨʦʚʘʥʥʦʡ ʤʠʥʜʘʣʠʥʳ, ʢʘʢ ʣʠʤʬʦʵʧʠʪʝʣʠʘʣʴʥʦʛʦ ʦʨʛʘʥʘ, 

ʦʪʨʘʞʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʭ ʢʣʝʪʦʢ ʩ ʵʧʠʪʝʣʠʝʤ ʦʨʛʘʥʘ ʚ 

ʚʠʜʝ ʣʠʤʬʦʵʧʠʪʝʣʠʘʣʴʥʦʛʦ ʩʠʤʙʠʦʟʘ. ɺ ʥʦʨʤʝ ʤʠʥʜʘʣʠʥʘ ʧʦʢʨʳʪʘ 

ʤʥʦʛʦʩʣʦʡʥʳʤ ʧʣʦʩʢʠʤ ʥʝʦʨʦʛʦʚʝʚʘʶʱʠʤ ʵʧʠʪʝʣʠʝʤ. ʅʘ ʙʦʣʴʰʝʡ ʧʣʦʱʘʜʠ 

ʧʦʚʝʨʭʥʦʩʪʠ ʛʣʦʪʦʯʥʦʡ ʤʠʥʜʘʣʠʥʳ ʵʧʠʪʝʣʠʡ ʠʤʝʝʪ ʨʝʩʥʠʯʢʠ. ʕʧʠʪʝʣʠʦʮʠʪʳ 

ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʥʦʩʦʛʣʦʪʢʠ ʠ ʤʠʥʜʘʣʠʥ ʦʙʨʘʟʫʶʪ ʧʝʪʣʠʩʪʫʶ ʩʝʪʴ, ʛʜʝ 

ʩʦʩʨʝʜʦʪʘʯʠʚʘʶʪʩʷ ʤʠʛʨʠʨʫʶʱʠʝ ʠʟ ʦʙʱʝʛʦ ʢʨʦʚʦʪʦʢʘ ʣʠʤʬʦʮʠʪʳ - ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʡ ʣʠʤʬʦʵʧʠʪʝʣʠʘʣʴʥʳʡ ʩʠʤʙʠʦʟ. ʉʫʪʴ ʣʠʤʬʦʵʧʠʪʝʣʠʘʣʴʥʦʛʦ 

ʩʠʤʙʠʦʟʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ, ʧʨʦʭʦʜʷ ʤʝʞʜʫ ʵʧʠʪʝʣʠʘʣʴʥʳʤʠ ʢʣʝʪʢʘʤʠ, 

ʣʠʤʬʦʮʠʪʳ ʥʘʨʫʰʘʶʪ ʮʝʣʦʩʪʥʦʩʪʴ ʵʧʠʪʝʣʠʘʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʦʙʨʘʟʫʷ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʝ çʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʨʘʥʳè, çʭʦʜʳè, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʢʦʥʪʘʢʪ 

ʣʠʤʬʦʠʜʥʦʡ ʪʢʘʥʠ ʛʣʦʪʢʠ ʠ ʤʠʥʜʘʣʠʥ ʩ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ. ɺ ʫʩʣʦʚʠʷʭ 

ʮʝʣʦʩʪʥʦʩʪʠ ʵʧʠʪʝʣʠʘʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʥʦʩʦʛʣʦʪʢʠ ʠʤʝʥʥʦ 

ʵʪʠ ʚʥʫʪʨʠʵʧʠʪʝʣʠʘʣʴʥʳʝ ʭʦʜʳ çʜʦʟʠʨʫʶʪè ʧʦʩʪʫʧʣʝʥʠʝ ʘʥʪʠʛʝʥʦʚ ʚ 

ʣʠʤʬʦʵʧʠʪʝʣʠʘʣʴʥʫʶ ʛʣʦʪʦʯʥʫʶ ʩʠʩʪʝʤʫ, ʦʙʝʩʧʝʯʠʚʘʷ ʘʜʝʢʚʘʪʥʫʶ ʘʥʪʠʛʝʥʥʫʶ 

ʥʘʛʨʫʟʢʫ ʥʘ ʣʠʤʬʦʠʜʥʳʡ ʘʧʧʘʨʘʪ ʛʣʦʪʢʠ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʟʘʱʠʪʳ 

ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʪʨʘʢʪʘ. ʇʦʜ ʵʧʠʪʝʣʠʝʤ ʨʘʩʧʦʣʦʞʝʥʘ ʧʘʨʝʥʭʠʤʘ ʤʠʥʜʘʣʠʥʳ, 

ʢʦʪʦʨʘʷ ʚʤʝʩʪʝ ʩ ʩʦʙʩʪʚʝʥʥʦʡ ʧʣʘʩʪʠʥʢʦʡ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʩʦʩʪʘʚʣʷʝʪ 
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ʝʜʠʥʦʝ ʮʝʣʦʝ. ʇʘʨʝʥʭʠʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʣʠʤʬʦʮʠʪʘʤʠ, ʩʨʝʜʠ ʥʠʭ ʚʳʜʝʣʷʶʪ: 

ʟʨʝʣʳʝ ʩʚʦʙʦʜʥʦʣʝʞʘʱʠʝ ʣʠʤʬʦʮʠʪʳ ʠ ʬʦʣʣʠʢʫʣʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʜʦʣʴ ʢʨʠʧʪ. ʅʘʣʠʯʠʝ ʛʫʩʪʦʡ ʩʝʪʠ ʘʨʪʝʨʠʦʣ ʠ ʚʝʥʫʣ, ʘ ʪʘʢʞʝ 

ʢʣʫʙʦʯʢʦʚ ʢʘʧʠʣʣʷʨʦʚ, ʧʨʠʣʝʞʘʱʠʭ ʢ ʛʣʫʙʦʢʦʤʫ ʩʣʦʶ ʵʧʠʪʝʣʠʘʣʴʥʦʡ 

ʚʳʩʪʠʣʢʠ ʣʘʢʫʥ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʩʪʫʧʣʝʥʠʝ ʣʠʤʬʦʮʠʪʦʚ ʠʟ ʤʠʥʜʘʣʠʥ ʚ 

ʢʨʦʚʝʥʦʩʥʦʝ ʨʫʩʣʦ. ɺʳʷʚʣʝʥʥʦʝ ʧʨʠ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʧʦʧʫʣʷʮʠʡ ʊ- ʠ ɺ-ʣʠʤʬʦʮʠʪʦʚ ʚ ʜʠʬʬʫʟʥʦʡ ʠ 

ʬʦʣʣʠʢʫʣʷʨʥʦʡ ʣʠʤʬʦʠʜʥʦʡ ʪʢʘʥʠ ʘʜʝʥʦʠʜʦʚ ʧʦʜʪʚʝʨʜʠʣʦ ʩʫʱʝʩʪʚʫʶʱʝʝ 

ʚʳʜʝʣʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʢʦʤʧʘʨʪʤʝʥʪʦʚ: ʬʦʣʣʠʢʫʣʷʨʥʫʶ ɺ-ʟʘʚʠʩʠʤʫʶ 

(ʪʠʤʫʩʥʝʟʘʚʠʩʠʤʫʶ) ʠ ʵʢʩʪʨʘʬʦʣʣʠʢʫʣʷʨʥʫʶ ʊ-ʟʘʚʠʩʠʤʫʶ (ʪʠʤʫʩʟʘʚʠʩʠʤʫʶ) 

ʟʦʥʳ. ʆʥʦ ʠ ʦʪʨʘʞʘʝʪ ʢʦʦʧʝʨʘʪʠʚʥʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʩ ʫʯʘʩʪʠʝʤ ʢʣʝʪʦʯʥʦʛʦ ʠ 

ʛʫʤʦʨʘʣʴʥʦʛʦ ʟʚʝʥʴʝʚ . ʀʟʚʝʩʪʥʦ, ʯʪʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʵʢʚʠʚʘʣʝʥʪʦʤ 

ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʷʚʣʷʝʪʩʷ ʛʠʧʝʨʧʣʘʟʠʷ ʣʠʤʬʦʠʜʥʦʡ ʪʢʘʥʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʚʪʦʨʠʯʥʳʭ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʬʦʣʣʠʢʫʣʦʚ, ʚ ʛʝʨʤʠʥʘʪʠʚʥʳʭ ʮʝʥʪʨʘʭ ʢʦʪʦʨʳʭ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʣʦʥʘʣʴʥʘʷ ʧʨʦʣʠʬʝʨʘʮʠʷ ɺ-ʢʣʝʪʦʢ, ʯʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʧʨʠʤʝʨʝ 

ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ ʠ ʩʝʣʝʟʝʥʢʠ . ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʠʤʤʫʥʥʦʛʦ 

ʦʪʚʝʪʘ ʠ ʨʝʘʢʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ ʣʠʤʬʦʵʧʠʪʝʣʠʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ 

ʣʠʤʬʘʜʝʥʦʠʜʥʦʛʦ ʢʦʣʴʮʘ, ʢʦʪʦʨʳʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ çʩʪʦʨʦʞʝʚʳʭè 

ʩʪʨʫʢʪʫʨ, ʦʩʪʘʶʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʥʳʤʠ ʚ ʚʦʟʨʘʩʪʥʦʤ ʘʩʧʝʢʪʝ, ʦʩʦʙʝʥʥʦ ʚ 

ʨʘʤʢʘʭ ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʥʮʝʧʮʠʠ ʚʨʦʞʜʝʥʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ . ʇʦ ʣʠʪʝʨʘʪʫʨʥʳʤ 

ʜʘʥʥʳʤ, ʚ ʥʦʨʤʝ ʧʨʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʘʥʪʠʛʝʥʥʦʡ ʩʪʠʤʫʣʷʮʠʠ ʛʣʦʪʦʯʥʘʷ 

ʤʠʥʜʘʣʠʥʘ ʠʤʝʝʪ ʪʦʣʴʢʦ ʦʜʠʥ ʨʷʜ ʬʦʣʣʠʢʫʣʦʚ ʩ ʥʝʨʘʟʣʠʯʠʤʳʤʠ ʩʚʝʪʣʳʤʠ 

ʮʝʥʪʨʘʤʠ ʚ 18 ʩʝʨʝʜʠʥʝ. ʇʨʠ ʫʩʠʣʝʥʠʠ ʘʥʪʠʛʝʥʥʦʡ ʩʪʠʤʫʣʷʮʠʠ ʦʙʨʘʟʫʶʪʩʷ 

ʚʪʦʨʠʯʥʳʝ ʬʦʣʣʠʢʫʣʳ, ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ ʟʦʥʫ ʨʦʩʪʘ. 

ɺʪʦʨʠʯʥʳʝ ʬʦʣʣʠʢʫʣʳ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʦʩʪʦʷʪ ʠʟ ʢʨʫʧʥʳʭ ʢʣʝʪʦʢ ʩʦ ʩʚʝʪʣʦʡ 

ʮʠʪʦʧʣʘʟʤʦʡ ʠ ʙʣʝʜʥʳʤ ʷʜʨʦʤ ʩ ʦʜʥʠʤ ʠʣʠ ʜʚʫʤʷ ʷʜʨʳʰʢʘʤʠ, ʘ ʧʦ ʧʝʨʠʬʝʨʠʠ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʙʦʣʝʝ ʪʝʤʥʳʝ ʤʘʣʳʝ ʣʠʤʬʦʮʠʪʳ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ ʤʘʥʪʠʡʥʫʶ 

ʟʦʥʫ ʧʦʣʫʣʫʥʥʦʡ ʬʦʨʤʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʠʩʪʦʘʨʭʠʪʝʢʪʦʥʠʢʘ ʤʠʥʜʘʣʠʥʳ 

ʧʦʣʥʦʩʪʴʶ ʦʪʨʘʞʘʝʪ ʚʝʩʴ ʢʦʤʧʣʝʢʩ ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʥʝʡ ʠʤʤʫʥʥʳʭ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ. 
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ɺ ʢʦʥʮʝ ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʦʙʟʦʨʘ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʪʘʢ ʢʘʢ ʤʠʥʜʘʣʠʥʳ 

ʚʳʧʦʣʥʷʶʪ ʟʘʱʠʪʥʫʶ ʬʫʥʢʮʠʶ, ʧʨʠ ʥʘʨʫʰʝʥʠʠ ʠʭ ʨʘʙʦʪʳ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ 

ʩʣʝʜʫʶʱʠʝ ʟʘʙʦʣʝʚʘʥʠʷ: ʘʥʛʠʥʘ, ʠʣʠ ʚʦʩʧʘʣʝʥʠʝ ʛʣʘʥʜ. ʆʙʳʯʥʦ ʧʦʜ ʵʪʠʤ 

ʩʣʦʚʦʩʦʯʝʪʘʥʠʝʤ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʚʦʩʧʘʣʝʥʠʝ ʥʝʙʥʳʭ ʤʠʥʜʘʣʠʥ, ʪʘʢ ʢʘʢ ʵʪʦ 

ʷʚʣʝʥʠʝ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦʪʥʦʝ. ʇʨʠ ʚʦʩʧʘʣʝʥʠʠ ʜʨʫʛʠʭ ʛʣʘʥʜ ʜʠʘʛʥʦʟ ʙʫʜʝʪ 

ʟʚʫʯʘʪʴ ʢʘʢ ʘʥʛʠʥʘ ʷʟʳʯʢʦʚʦʡ ʤʠʥʜʘʣʠʥʳ ʠ ʜʨ.;ʛʠʧʝʨʪʨʦʬʠʷ (ʫʚʝʣʠʯʝʥʠʝ 

ʛʣʘʥʜ). ʋʚʝʣʠʯʝʥʠʝ ʩʘʤʦ ʧʦ ʩʝʙʝ ʥʝ ʷʚʣʷʝʪʩʷ ʙʦʣʝʟʥʴʶ, ʥʦ ʠʟ-ʟʘ ʵʪʦʛʦ ʷʚʣʝʥʠʷ 

ʚʦʟʥʠʢʘʶʪ ʪʨʫʜʥʦʩʪʠ ʚ ʨʘʙʦʪʝ ʜʳʭʘʪʝʣʴʥʦʡ, ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʠ ʩʣʫʭʦʚʦʡ 

ʩʠʩʪʝʤ; ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʝ ʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ; ʭʨʦʥʠʯʝʩʢʠʡ 

ʪʦʥʟʠʣʣʠʪ. ʉʣʦʞʥʦʝ ʘʫʪʦʠʤʤʫʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ 

ʚʦʩʧʘʣʠʪʝʣʴʥʘʷ ʧʝʨʝʩʪʨʦʡʢʘ ʥʝʙʥʳʭ ʤʠʥʜʘʣʠʥ, ʯʪʦ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ 

ʨʘʟʚʠʪʠʷ ʨʷʜʘ ʜʨʫʛʠʭ ʙʦʣʝʟʥʝʡ (ʨʝʚʤʘʪʠʟʤ, ʛʣʦʤʝʨʫʣʦʥʝʬʨʠʪ, ʵʥʜʦʢʘʨʜʠʪ ʠ 

ʜʨ.). 
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ʂʆʄʇʃɽʂʉʅɽ ʃɯʂʋɺɸʅʅʗ ʉɸʃʔʇɯʅɻʆʆʌʆʈʀʊɯɺ, ʑʆ 

ʈʆɿɺʀʅʋʃʀʉʔ ʅɸ ʊʃɯ ɿɸʇɸʃʔʅʀʍ ɿɸʍɺʆʈʖɺɸʅʔ ʅʀʈʆʂ ʊɸ 

ʉɽʏʆɺʆɻʆ ʄɯʍʋʈɸ ʋ ɼɯɺʏɸʊ-ʇɯɼʃɯʊʂɯɺ 

 

ɹʦʜʥʘʨʶʢ ʆʢʩʘʥʘ ɯʚʘʥʽʚʥʘ 

ʢʘʥʜʠʜʘʪ ʤʝʜʠʯʥʠʭ ʥʘʫʢ, 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʘʢʫʰʝʨʩʪʚʘ ʪʘ ʛʽʥʝʢʦʣʦʛʽʾ 

ɸʥʜʨʽʻʮʴ ʆʢʩʘʥʘ ɸʥʘʪʦʣʽʾʚʥʘ 

ʜʦʢʪʦʨ ʤʝʜʠʯʥʠʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʘʢʫʰʝʨʩʪʚʘ ʪʘ ʛʽʥʝʢʦʣʦʛʽʾ 

ɻʦʨʷʯʦʢ ʄʘʢʩʠʤ ʈʦʩʪʠʩʣʘʚʦʚʠʯ 

ʩʪʫʜʝʥʪ 4 ʢʫʨʩʫ 

çɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè, 

ʤ. ʏʝʨʥʽʚʮʽ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʫ ʩʪʘʪʪʽ ʥʘʚʝʜʝʥʦ ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʝʟʫʣʴʪʘʪʠ ʦʙʩʪʝʞʝʥʥʷ ʪʘ 

ʣʽʢʫʚʘʥʥʷ 47 ʜʽʚʯʘʪ ʧʫʙʝʨʪʘʪʥʦʛʦ ʚʽʢʫ, ʭʚʦʨʠʭ ʥʘ ʩʘʣʴʧʽʥʛʦʦʬʦʨʠʪ ʥʘ ʪʣʽ 

ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʥʠʨʦʢ ʪʘ ʩʝʯʦʚʦʛʦ ʤʽʭʫʨʘ. ʍʨʦʥʽʯʥʠʡ ʩʘʣʴʧʽʥʛʦʦʬʦʨʠʪ, 

ʷʢʠʡ ʯʘʩʪʦ ʧʦʻʜʥʫʻʪʴʩʷ ʽʟ ʟʘʧʘʣʴʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʥʠʨʦʢ ʪʘ ʩʝʯʦʚʦʛʦ 

ʤʽʭʫʨʘ, ʧʦʪʨʝʙʫʻ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʷʢ ʜʦ ʜʽʘʛʥʦʩʪʠʢʠ, ʪʘʢ ʽ ʜʦ ʣʽʢʫʚʘʥʥʷ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʨʦʩʣʠʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʂʘʥʝʬʨʦʥ ʅ, ʘʥʪʠʙʽʦʪʠʢʘ 

ɿʝʪʘʤʘʢʩ ʽ ʬʝʨʤʝʥʪʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ɼʽʩʪʨʝʧʪʘʟʘ ʚ ʢʦʤʧʣʝʢʩʥʦʤʫ ʣʽʢʫʚʘʥʥʽ 

ʩʘʣʴʧʽʥʛʦʦʬʦʨʠʪʽʚ ʫ ʜʽʚʯʘʪ ʥʘ ʪʣʽ ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʥʠʨʦʢ ʪʘ ʩʝʯʦʚʦʛʦ 

ʤʽʭʫʨʘ ʻ ʧʘʪʦʛʝʥʝʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʠʤ, ʱʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʣʘʙʦʨʘʪʦʨʥʠʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʪʘ ʢʣʽʥʽʯʥʦʶ ʢʘʨʪʠʥʦʶ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʜʽʚʯʘʪʘ-ʧʽʜʣʽʪʢʠ, ʩʘʣʴʧʽʥʛʦʦʬʦʨʠʪʠ, ʂʘʥʝʬʨʦʥ ʅ, 

ɿʝʪʘʤʘʢʩ. 

 

ɺʩʪʫʧ. ɿʤʽʥʠ ʫʤʦʚ ʞʠʪʪʷ, ʧʽʜʚʠʱʝʥʥʷ ʨʦʣʽ ʚ ʩʫʩʧʽʣʴʥʦʤʫ ʞʠʪʪʽ ʩʫʯʘʩʥʦʾ 

ʞʽʥʢʠ ʻ ʬʘʢʪʦʨʦʤ ʨʠʟʠʢʫ, ʷʢʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʧʩʠʭʦʝʤʦʮʽʡʥʦʛʦ ʪʘ 

ʬʽʟʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʾʾ ʦʨʛʘʥʽʟʤ [1,4]. ʇʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʟʜʦʨʦʚôʷ ʚ 

ʧʦʻʜʥʘʥʥʽ ʟ ʚʧʣʠʚʦʤ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ ʪʘ ʟʤʽʥʘʤʠ 
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ʩʝʢʩʫʘʣʴʥʦʾ ʧʦʚʝʜʽʥʢʠ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ ʯʘʩʪʦʪʠ ʭʨʦʥʽʯʥʠʭ ʟʘʧʘʣʴʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʩʪʘʪʝʚʠʭ ʦʨʛʘʥʽʚ ʫ ʞʽʥʦʢ. ʅʘ ʩʴʦʛʦʜʥʽ ʟʘʧʘʣʴʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʚʥʫʪʨʽʰʥʽʭ ʩʪʘʪʝʚʠʭ ʦʨʛʘʥʽʚ (ɿɿɺʉʆ) ʻ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʦʶ ʛʨʫʧʦʶ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʱʦ ʩʧʨʠʯʠʥʷʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʦʨʫʰʝʥʥʷ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʟʜʦʨʦʚôʷ [2,7]. 

ɿʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʩʪʨʫʢʪʫʨʘ ʽ ʢʣʽʥʽʯʥʠʡ ʧʝʨʝʙʽʛ ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ 

ʚʥʫʪʨʽʰʥʽʭ ʛʝʥʽʪʘʣʽʡ ʟʥʘʯʥʦ ʟʤʽʥʠʣʘʩʷ. ʄʘʡʞʝ ʫ 75% ʭʚʦʨʠʭ ʧʨʦʮʝʩ 

ʣʦʢʘʣʽʟʫʻʪʴʩʷ ʚ ʜʦʜʘʪʢʘʭ ʤʘʪʢʠ, ʟ ʥʠʭ ʫ 80-82% ʚʽʜʤʽʯʘʻʪʴʩʷ ʭʨʦʥʽʯʥʠʡ 

ʨʝʮʠʜʠʚʫʶʯʠʡ ʩʘʣʴʧʽʥʛʦʦʬʦʨʠʪ, ʱʦ ʤʘʻ ʟʘʪʷʞʥʠʡ ʧʝʨʝʙʽʛ ʽʟ ʯʘʩʪʠʤʠ 

ʟʘʛʦʩʪʨʝʥʥʷʤʠ ʪʘ ʫʩʢʣʘʜʥʝʥʥʷʤʠ, ʷʢʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʩʪʽʡʢʦʛʦ ʧʦʨʫʰʝʥʥʷ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʬʫʥʢʮʽʾ [7,9,12]. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʽʥʬʝʢʮʽʡʥʦ-ʟʘʧʘʣʴʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʩʝʯʦʩʪʘʪʝʚʦʾ 

ʩʠʩʪʝʤʠ ʫ ʜʽʚʯʘʪ-ʧʽʜʣʽʪʢʽʚ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʧʦʣʽʝʪʽʦʣʦʛʽʯʥʽʩʪʶ, ʩʪʝʨʪʦʶ ʢʣʽʥʽʯʥʦʶ 

ʢʘʨʪʠʥʦʶ, ʚʠʩʦʢʦʶ ʯʘʩʪʦʪʦʶ ʤʽʢʩʪ-ʽʥʬʝʢʮʽʡ ʽ ʩʭʠʣʴʥʽʩʪʶ ʜʦ ʨʝʮʠʜʫʚʘʥʥʷ, ʱʦ 

ʧʦʪʨʝʙʫʻ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ. 

ʅʝʨʽʜʢʦ ʭʨʦʥʽʯʥʠʡ ʩʘʣʴʧʽʥʛʦʦʬʦʨʠʪ ʧʦʻʜʥʫʻʪʴʩʷ ʽʟ ʟʘʧʘʣʴʥʠʤʠ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʥʠʨʦʢ ʪʘ ʩʝʯʦʚʦʛʦ ʤʽʭʫʨʘ, ʱʦ ʧʦʪʨʝʙʫʻ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ 

ʷʢ ʜʦ ʜʽʘʛʥʦʩʪʠʢʠ, ʪʘʢ ʽ ʜʦ ʣʽʢʫʚʘʥʥʷ. ʏʠʩʣʝʥʥʽ ʟʙʫʜʥʠʢʠ ʟʘʭʚʦʨʶʚʘʥʴ, ʱʦ 

ʥʘʣʝʞʘʪʴ ʜʦ ʽʥʬʝʢʮʽʡ, ʷʢʽ ʧʝʨʝʜʘʶʪʴʩʷ ʩʪʘʪʝʚʠʤ ʰʣʷʭʦʤ (ɯʇʉʐ), ʚʨʘʞʘʶʪʴ 

ʩʣʠʟʦʚʽ ʦʙʦʣʦʥʢʠ ʥʝ ʪʽʣʴʢʠ ʩʪʘʪʝʚʠʭ ʰʣʷʭʽʚ. ʆʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ ʘʩʧʝʢʪʽʚ 

ʧʨʦʙʣʝʤʠ ʻ ʽʤʦʚʽʨʥʽʩʪʴ ʽʥʬʽʢʫʚʘʥʥʷ ʩʝʯʦʚʠʚʽʜʥʠʭ ʰʣʷʭʽʚ ʛʝʤʘʪʦʛʝʥʥʠʤ ʘʙʦ 

ʚʠʩʭʽʜʥʠʤ ʰʣʷʭʦʤ [2,6,12]. ɿʜʝʙʽʣʴʰʦʛʦ ʣʽʢʫʚʘʥʥʷ ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ 

ʦʨʛʘʥʽʚ ʤʘʣʦʛʦ ʪʘʟʫ (ɿɿʆʄʊ) ʫ ʜʽʚʯʘʪ ʷʢ ʟʘʛʘʣʴʥʝ, ʪʘʢ ʽ ʤʽʩʮʝʚʝ ʥʘʧʨʘʚʣʝʥʝ ʥʘ 

ʣʽʢʫʚʘʥʥʷ ʩʘʤʝ ʩʪʘʪʝʚʠʭ ʰʣʷʭʽʚ, ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʩʫʧʫʪʥʴʦʛʦ ʫʨʝʪʨʠʪʘ, ʮʠʩʪʠʪʘ, 

ʧʽʻʣʦʥʝʬʨʠʪʘ ʘʙʦ ʥʘʷʚʥʦʩʪʽ ʾʭ ʚ ʘʥʘʤʥʝʟʽ, ʪʦʤʫ ʣʽʢʫʚʘʥʥʷ ʥʝ ʟʘʚʞʜʠ ʻ 

ʘʜʝʢʚʘʪʥʠʤ [4,5,11]. 

ʇʨʦʙʣʝʤʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ ʫ ʜʽʚʯʘʪ-

ʧʽʜʣʽʪʢʽʚ ʱʦʜʦ ɿɿʆʄʊ ʥʝ ʚʪʨʘʪʠʣʘ ʩʚʦʻʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʝ ʪʽʣʴʢʠ ʜʣʷ ʧʨʘʢʪʠʯʥʦʾ 

ʜʠʪʷʯʦʾ ʛʽʥʝʢʦʣʦʛʽʾ, ʘʣʝ ʽ ʜʣʷ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. 
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ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʮʽʥʠʪʠ ʢʣʽʥʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʘʪʦʛʝʥʝʪʠʯʥʦ 

ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʣʽʢʫʚʘʥʥʷ ʩʘʣʴʧʽʥʛʦʦʬʦʨʠʪʽʚ ʥʘ ʪʣʽ ʜʝʷʢʦʾ 

ʫʨʦʣʦʛʽʯʥʦʾ ʧʘʪʦʣʦʛʽʾ ʫ ʜʽʚʯʘʪ-ʧʽʜʣʽʪʢʽʚ. 

ʄʘʪʝʨʽʘʣ ʪʘ ʤʝʪʦʜʠ. ʇʨʦʚʝʜʝʥʦ ʢʣʽʥʽʢʦ-ʣʘʙʦʨʘʪʦʨʥʝ ʦʙʩʪʝʞʝʥʥʷ 47 

ʜʽʚʯʘʪ ʧʫʙʝʨʪʘʪʥʦʛʦ ʚʽʢʫ ʽʟ ʟʘʧʘʣʴʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʚʥʫʪʨʽʰʥʽʭ ʩʪʘʪʝʚʠʭ 

ʦʨʛʘʥʽʚ ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ ʚʠʨʘʞʝʥʥʦʩʪʽ ʥʘ ʪʣʽ ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʥʠʨʦʢ ʪʘ 

ʩʝʯʦʚʦʛʦ ʤʽʭʫʨʘ. ɺʩʽ ʧʘʮʽʻʥʪʢʠ ʙʫʣʠ ʦʛʣʷʥʫʪʽ ʧʝʜʽʘʪʨʦʤ, ʥʝʬʨʦʣʦʛʦʤ ʘʙʦ 

ʫʨʦʣʦʛʦʤ. 

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʦʜʥʠʤʠ ʟ ʧʨʽʦʨʠʪʝʪʽʚ ʪʝʨʘʧʽʾ ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ 

ʩʝʯʦʩʪʘʪʝʚʦʾ ʩʠʩʪʝʤʠ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʰʠʨʦʢʦʛʦ 

ʩʧʝʢʪʨʫ ʜʽʾ ʽ ʪʝ, ʱʦ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʣʽʜʠʨʫʶʯʽ ʧʦʟʠʮʽʾ ʚ ʷʢʦʩʪʽ 

ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʦʛʦ ʟʘʩʦʙʫ ʚ ʣʽʢʫʚʘʥʥʽ ɯʇʉʐ ʷʢ ʫ ʜʦʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʪʘʢ ʽ ʫ 

ʜʽʚʯʘʪ-ʧʽʜʣʽʪʢʽʚ ʟʘʡʤʘʻ ʘʟʠʪʨʦʤʽʮʠʥ ʩʘʤʝ ʟʘʚʜʷʢʠ ʩʚʦʾʤ ʚʣʘʩʪʠʚʦʩʪʷʤ: ʜʽʷ ʥʘ 

ʦʩʥʦʚʥʽ ʟʙʫʜʥʠʢʠ ɯʇʉʐ (ʭʣʘʤʽʜʽʾ, ʫʨʝʘʧʣʘʟʤʠ, ʤʽʢʦʧʣʘʟʤʠ), ʪʨʠʚʘʣʠʡ ʧʝʨʽʦʜ 

ʥʘʧʽʚʚʠʚʝʜʝʥʥʷ, ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʚʩʤʦʢʪʫʚʘʥʥʷ ʽ ʩʪʽʡʢʽʩʪʴ ʜʦ ʢʠʩʣʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʟʜʘʪʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʫʚʘʪʠʩʷ ʣʝʡʢʦʮʠʪʘʤʠ ʜʦ ʤʽʩʮʷ ʟʘʧʘʣʝʥʥʷ, 

ʚʠʩʦʢʘ ʽ ʪʨʠʚʘʣʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʚ ʪʢʘʥʠʥʘʭ, ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʥʠʢʘʪʠ ʚ ʩʝʨʝʜʠʥʫ 

ʢʣʽʪʠʥʠ, ʭʦʨʦʰʘ ʧʝʨʝʥʦʩʠʤʽʩʪʴ ʪʘ, ʱʦ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ, ʤʦʞʣʠʚʽʩʪʴ ʡʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʧʽʜʣʽʪʢʦʚʦʤʫ ʚʽʮʽ. ʄʠ ʦʙʨʘʣʠ ʦʩʥʦʚʥʠʤ ʧʨʝʧʘʨʘʪʦʤ ʜʣʷ 

ʣʽʢʫʚʘʥʥʷ ʫʨʦʛʝʥʽʪʘʣʴʥʠʭ ʽʥʬʝʢʮʽʡ ʫ ʜʽʚʯʘʪ-ʧʽʜʣʽʪʢʽʚ ʜʝʧʦʥʦʚʘʥʫ ʬʦʨʤʫ 

ʘʟʠʪʨʦʤʽʮʠʥʫ - ɿʝʪʘʤʘʢʩ (Pfizer). 

ɺʨʘʭʦʚʫʶʯʠ ʩʢʘʨʛʠ ʧʘʮʽʻʥʪʽʚ, ʥʘʷʚʥʽʩʪʴ ʚ ʘʥʘʤʥʝʟʽ ʟʘʭʚʦʨʶʚʘʥʴ 

ʩʝʯʦʚʠʜʽʣʴʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʚʠʱʝʚʠʢʣʘʜʘʥʝ, ʤʠ ʚʠʨʽʰʠʣʠ ʜʦ ʢʦʤʧʣʝʢʩʥʦʾ ʪʝʨʘʧʽʾ 

ʚʢʣʶʯʠʪʠ ʬʽʪʦʧʨʝʧʘʨʘʪ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʩʝʯʦʚʠʚʽʜʥʠʭ ʰʣʷʭʽʚ ʽ ʥʠʨʦʢ ʂʘʥʝʬʨʦʥ ʅ 

(Bionorica). 

ʂʘʥʝʬʨʦʥ ʅ ï ʢʦʤʙʽʥʦʚʘʥʠʡ ʧʨʝʧʘʨʘʪ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʱʦ 

ʚʦʣʦʜʽʻ ʨʘʮʽʦʥʘʣʴʥʠʤ ʧʦʻʜʥʘʥʥʷʤ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʝʬʝʢʪʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ 

ʫʩʧʽʰʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʦʨʛʘʥʽʚ ʩʝʯʦʚʠʜʽʣʴʥʦʾ ʩʠʩʪʝʤʠ 

[10]. ɼʘʥʠʡ ʧʨʝʧʘʨʘʪ ʚʦʣʦʜʽʻ ʧʨʦʪʠʟʘʧʘʣʴʥʦʶ, ʘʥʪʠʤʽʢʨʦʙʥʦʶ, ʩʧʘʟʤʦʣʽʪʠʯʥʦʶ 

ʜʽʷʤʠ. ʇʨʦʪʠʟʘʧʘʣʴʥʘ ʜʽʷ ʂʘʥʝʬʨʦʥʘ ʅ ʧʦʚôʷʟʘʥʘ ʟ ʨʦʟʤʘʨʠʥʦʚʦʶ ʢʠʩʣʦʪʦʶ, 
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ʱʦ ʧʨʠʛʥʽʯʫʻ ʩʠʥʪʝʟ ʤʝʜʽʘʪʦʨʽʚ ʟʘʧʘʣʝʥʥʷ, ʾʭ ʚʠʚʽʣʴʥʝʥʥʷ ʪʘ ʘʢʪʠʚʘʮʽʶ. 

ɸʥʪʠʤʽʢʨʦʙʥʘ ʜʽʷ ʂʘʥʝʬʨʦʥʘ ʅ ʧʦʷʩʥʶʻʪʴʩʷ ʜʽʻʶ ʬʝʥʦʣʢʘʨʙʦʥʦʚʠʭ ʢʠʩʣʦʪ ʪʘ 

ʝʬʽʨʥʠʭ ʦʣʽʡ ʣʽʢʘʨʩʴʢʠʭ ʪʨʘʚ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʧʨʝʧʘʨʘʪʫ, ʘ ʪʘʢʦʞ 

ʥʘʷʚʥʽʩʪʶ ʙʽʦʬʣʘʚʦʥʦʾʜʽʚ, ʷʢʽ ʟʥʠʞʫʶʪʴ ʘʢʪʠʚʥʽʩʪʴ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʛʽʘʣʫʨʦʥʽʜʘʟʠ 

ʙʘʢʪʝʨʽʡ. ʉʧʘʟʤʦʣʽʪʠʯʥʘ ʜʽʷ ʫʩʫʚʘʻ ʨʝʬʣʝʢʪʦʨʥʠʡ ʩʧʘʟʤ ʩʝʯʦʚʠʭ ʰʣʷʭʽʚ, 

ʧʦʢʨʘʱʫʻ ʢʨʦʚʦʪʦʢ ʫ ʪʢʘʥʠʥʘʭ ʥʠʨʦʢ ʽ ʧʘʩʘʞ ʩʝʯʽ. ʆʩʦʙʣʠʚʦ ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ 

ʤôʷʢʘ ʩʝʯʦʛʽʥʥʘ ʜʽʷ ʂʘʥʝʬʨʦʥʫ ʅ ʧʦʧʝʨʝʜʞʫʻ ʘʜʛʝʟʽʶ ʙʘʢʪʝʨʽʡ ʜʦ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʩʝʯʦʚʠʚʽʜʥʠʭ ʰʣʷʭʽʚ. 

ɿ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʙʽʦʜʦʩʪʫʧʥʦʩʪʽ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ ʩʘʤʝ ʚ 

ʜʞʝʨʝʣʘʭ ʟʘʧʘʣʝʥʥʷ ï ʩʝʯʦʩʪʘʪʝʚʠʭ ʦʨʛʘʥʘʭ, ʤʠ ʚʢʣʶʯʠʣʠ ʜʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ 

ʪʝʨʘʧʽʾ ʬʝʨʤʝʥʪʥʠʡ ʧʨʝʧʘʨʘʪ ʟ ʧʝʨʝʚʘʞʥʦ ʣʦʢʘʣʴʥʦʶ ʜʽʻʶ ï ɼʽʩʪʨʝʧʪʘʟʘ [3,8]. 

ʂʦʤʧʣʝʢʩʥʠʡ ʧʨʝʧʘʨʘʪ ɼʽʩʪʨʝʧʪʘʟʘ ʤʘʻ ʟʨʫʯʥʫ ʬʦʨʤʫ ʚʠʧʫʩʢʫ (ʨʝʢʪʘʣʴʥʘ 

ʩʚʽʯʢʘ), ʣʦʢʘʣʴʥʠʡ ʝʬʝʢʪ ʥʘ ʦʨʛʘʥʠ ʤʘʣʦʛʦ ʪʘʟʫ, ʚʽʜʩʫʪʥʽʩʪʴ ʩʠʩʪʝʤʥʦʾ ʜʽʾ ʥʘ 

ʚʝʩʴ ʦʨʛʘʥʽʟʤ, ʚʠʚʯʝʥʠʡ ʤʝʭʘʥʽʟʤ ʜʽʾ ʢʦʞʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʪʘ ʧʨʝʧʘʨʘʪʫ ʚ 

ʮʽʣʦʤʫ, ʪʨʠʚʘʣʠʡ ʜʦʩʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ɼʽʩʪʨʝʧʪʘʟʠ ʧʨʠ ʨʽʟʥʽʡ ʧʘʪʦʣʦʛʽʾ, ʱʦ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʧʨʘʢʪʠʮʽ ʜʠʪʷʯʦʛʦ ʛʽʥʝʢʦʣʦʛʘ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʝʨʰʫ ʛʨʫʧʫ ʩʢʣʘʣʠ 26 

ʜʽʚʯʘʪ, ʷʢʠʤ ʟ ʣʽʢʫʚʘʣʴʥʦʶ ʤʝʪʦʶ ʙʫʣʦ ʧʨʠʟʥʘʯʝʥʦ ʧʨʝʧʘʨʘʪʠ ɿʝʪʘʤʘʢʩ, 

ɼʽʩʪʨʝʧʪʘʟʫ ʪʘ ʂʘʥʝʬʨʦʥ ʅ; ʫ ɯɯ ʛʨʫʧʫ ʚʚʽʡʰʣʠ 21 ʜʽʚʯʠʥʘ, ʷʢʠʤ ʙʫʣʦ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʡ ʢʦʤʧʣʝʢʩ ʧʨʦʪʠʟʘʧʘʣʴʥʦʾ ʪʝʨʘʧʽʾ, 

ʢʦʥʪʨʦʣʴʥʫ ï ɯɯɯ ʛʨʫʧʫ ï ʩʢʣʘʣʦ 25 ʜʽʚʯʘʪ ʙʝʟ ʧʦʨʫʰʝʥʴ ʬʫʥʢʮʽʾ ʩʝʯʦʩʪʘʪʝʚʦʾ 

ʩʠʩʪʝʤʠ. 

ɼʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ ʤʠ ʦʮʽʥʶʚʘʣʠ ʟʘʛʘʣʴʥʠʡ ʩʪʘʥ ʪʘ ʢʣʽʥʽʯʥʽ ʩʠʤʧʪʦʤʠ 

ʫ ʜʽʚʯʘʪ ʦʙʦʭ ʛʨʫʧ. ɿʛʽʜʥʦ ʦʪʨʠʤʘʥʠʭ ʥʘʤʠ ʜʘʥʠʭ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʛʘʣʴʥʘ 

ʩʣʘʙʢʽʩʪʴ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʫ 84,6% ʪʘ 80,9% ʧʘʮʽʻʥʪʦʢ ʚʽʜʧʦʚʽʜʥʦ ʚ ɯ ʪʘ ɯɯ ʛʨʫʧʘʭ, 

ʛʦʩʪʨʠʡ ʙʽʣʴ ʚ ʥʠʞʥʽʭ ʚʽʜʜʽʣʘʭ ʞʠʚʦʪʘ ʫ 57,7% ʜʽʚʯʘʪ ɯ ʛʨʫʧʠ ʪʘ ʫ 52,4% ʚ ɯɯ 

ʛʨʫʧ;̔ ʪʫʧʠʡ, ʥʠʶʯʠʡ ʙʽʣʴ ï ʚʽʜʧʦʚʽʜʥʦ ʫ 46,1% ʪʘ 42,8% ʫ ʢʦʞʥʽʡ ʛʨʫʧʽ; 

ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʪʽʣʘ ʚʠʱʝ 37,6
0
ʉ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʚʽʜʧʦʚʽʜʥʦ ʫ 84,6% ʪʘ 

80,9%; ʜʠʟʫʨʠʯʥʽ ʷʚʠʱʘ ʪʫʨʙʫʚʘʣʠ 80,7% ʧʘʮʽʻʥʪʦʢ ɯ ʛʨʫʧʠ ʪʘ 76,1% ʭʚʦʨʠʭ ɯɯ 

ʛʨʫʧʠ; ʪʫʙʦʦʚʘʨʽʘʣʴʥʽ ʫʪʚʦʨʝʥʥʷ ʜʽʘʛʥʦʩʪʦʚʘʥʦ ʫ 38,4% ʧʘʮʽʻʥʪʦʢ ɯ ʛʨʫʧʠ ʪʘ 
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28,5% ʜʽʚʯʘʪ ɯɯ ʛʨʫʧʠ; ʛʥʽʡʥʽ ʚʠʜʽʣʝʥʥʷ ʟ ʧʽʭʚʠ ʪʘ ʩʚʝʨʙʽʞ ʟʦʚʥʽʰʥʽʭ ʩʪʘʪʝʚʠʭ 

ʦʨʛʘʥʽʚ ʙʫʣʠ ʭʘʨʘʢʪʝʨʥʠʤʠ ʦʟʥʘʢʘʤʠ ʜʣʷ 88,4% ʧʘʮʽʻʥʪʦʢ ɯ ʛʨʫʧʠ ʪʘ 76,1% ɯɯ 

ʛʨʫʧʠ. 

ɿʘ ʜʘʥʠʤʠ ʋɿ ʜʦʩʣʽʜʞʝʥʥʷ ʟʙʽʣʴʰʝʥʽ ʨʦʟʤʽʨʠ ʷʻʯʥʠʢʽʚ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʫ 

57,6% ʪʘ 52,3% ʭʚʦʨʠʭ ʚʽʜʧʦʚʽʜʥʦ ʚ ɯ ʪʘ ɯɯ ʛʨʫʧʘʭ. ʇʫʭʣʠʥʦʧʦʜʽʙʥʽ ʫʪʚʦʨʝʥʥʷ 

ʷʻʯʥʠʢʽʚ ʙʫʣʠ ʜʽʘʛʥʦʩʪʦʚʘʥʽ ʫ 38,4% ʪʘ 28,5% ʩʧʦʩʪʝʨʝʞʝʥʴ, ʘ ʚʽʣʴʥʘ ʨʽʜʠʥʘ ʚ 

ʥʘʚʢʦʣʦʤʘʪʢʦʚʦʤʫ ʧʨʦʩʪʦʨʽ ʫ 19,2% ʪʘ 14,2% ʧʘʮʽʻʥʪʦʢ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ (ʟʘʛʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʢʨʦʚʽ, ʢʦʘʛʫʣʦʛʨʘʤʠ) ʩʪʫʧʽʥʴ 

ʟʘʛʦʩʪʨʝʥʥʷ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʤʽʞ ʧʘʮʽʻʥʪʢʘʤʠ ʦʙʦʭ ʛʨʫʧ. ʇʨʠ 

ʤʽʢʨʦʩʢʦʧʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʤʽʩʪʫ ʧʽʭʚʠ ʢʽʣʴʢʽʩʪʴ ʣʝʡʢʦʮʠʪʽʚ ʙʫʣʘ ʚʠʱʦʶ ʟʘ 

ʥʦʨʤʫ ʫ 96,1% ʪʘ 95,2% ʧʘʮʽʻʥʪʦʢ ʚʽʜʧʦʚʽʜʥʦ ʚ ʢʦʞʥʽʡ ʛʨʫʧʽ. 

ʋ 88,4% ʪʘ 85,7% ʚʠʧʘʜʢʘʭ, ʚʽʜʧʦʚʽʜʥʦ ʚ ʦʙʦʭ ʛʨʫʧʘʭ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʤʽʩʪʫ ʧʽʭʚʠ ʤʝʪʦʜʘʤʠ ɯʌʃ ʪʘ ʇʈʃ ʚʠʷʚʣʝʥʦ 

ʧʘʪʦʛʝʥʥʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ - ʟʙʫʜʥʠʢʠ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ɿ ʥʠʭ ʚ ɯ ʛʨʫʧʽ ï 

46,1%, ʘ ʚ ɯɯ ʛʨʫʧʽ ï 30,8% ʙʫʣʠ ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ ʟʙʫʜʥʠʢʠ ɯʇʉʐ (ʫʨʝʘʧʣʘʟʤʘ, 

ʤʽʢʦʧʣʘʟʤʘ, ʛʘʨʜʥʝʨʝʣʘ, ʭʣʘʤʽʜʽʷ). 

ʇʽʜ ʯʘʩ ʦʙʩʪʝʞʝʥʥʷ ʫ 61,5% ʧʘʮʽʻʥʪʦʢ ɯ ʛʨʫʧʠ ʪʘ 57,1% ʭʚʦʨʠʭ ɯɯ ʛʨʫʧʠ 

ʙʫʣʦ ʜʽʘʛʥʦʩʪʦʚʘʥʦ ʧʽʻʣʦʥʝʬʨʠʪ ʽʟ ʨʽʟʥʠʤ ʩʪʫʧʝʥʝʤ ʚʠʨʘʞʝʥʦʩʪʽ; ʮʠʩʪʠʪ ʙʫʣʦ 

ʜʽʘʛʥʦʩʪʦʚʘʥʦ ʫ 19,2% ʪʘ 19,0% ʭʚʦʨʠʭ ʚʽʜʧʦʚʽʜʥʦ ʚ ɯ ʪʘ ɯɯ ʛʨʫʧʘʭ. ʋ 19,3% 

ʧʘʮʽʻʥʪʦʢ ɯ ʛʨʫʧʠ ʪʘ 23,9% ʭʚʦʨʠʭ ɯɯ ʛʨʫʧʠ ʟʘʧʘʣʴʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʠʨʦʢ ʪʘ 

ʩʝʯʦʚʦʛʦ ʤʽʭʫʨʘ ʙʫʣʠ ʚ ʘʥʘʤʥʝʟʽ ʟ ʯʘʩʪʠʤʠ ʨʝʮʠʜʠʚʘʤʠ. 

ɺ ʟʘʛʘʣʴʥʦʤʫ ʘʥʘʣʽʟʽ ʩʝʯʽ ʫ 81,7% ʧʘʮʽʻʥʪʦʢ ɯ ʛʨʫʧʠ ʪʘ 76,1% ʭʚʦʨʠʭ ɯɯ 

ʛʨʫʧʠ ʚʽʜʤʽʯʘʣʦʩʷ ʧʽʜʚʠʱʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʣʝʡʢʦʮʠʪʽʚ; ʫ 19,3% ʪʘ 23,9% ʧʘʮʽʻʥʪʦʢ 

ɯ ʪʘ ɯɯ ʛʨʫʧ ʚʽʜʧʦʚʽʜʥʦ ʢʽʣʴʢʽʩʪʴ ʣʝʡʢʦʮʠʪʽʚ ʫ ʩʝʯʽ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʘ ʥʦʨʤʫ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʝʯʽ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ 

61,5% ʧʘʮʽʻʥʪʦʢ ɯ ʛʨʫʧʠ ʪʘ 57,1% ʚ ɯɯ ʛʨʫʧʽ ʙʫʣʠ ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ E.ʩoli ʪʘ Proteus 

vulgaris, ʦʢʨʽʤ ʪʦʛʦ ʫ 38,5% ʜʽʚʯʘʪ ɯ ʛʨʫʧʠ ʪʘ 42,9% ʭʚʦʨʠʭ ɯɯ ʛʨʫʧʠ ʤʽʢʨʦʙʥʝ 

ʯʠʩʣʦ ʚ ʩʝʯʽ ʜʦʨʽʚʥʶʚʘʣʦ ʥʫʣʶ. ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʩʝʨʝʜ 16 ʧʘʮʽʻʥʪʦʢ ɯ ʛʨʫʧʠ, 

ʚ ʷʢʠʭ ʙʫʣʠ ʚʠʜʽʣʝʥʽ ʧʘʪʦʛʝʥʥʽ ʟʙʫʜʥʠʢʠ ʚ ʩʝʯʽ ʚ 56,3% ʚʦʥʠ ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʤʦʥʦʢʫʣʴʪʫʨʦʶ ɽ.ʩʦlʽ ʪʘ ʫ 25,0% - Proteus vulgaris, ʘ ʫ 18,8% ʧʘʮʽʻʥʪʦʢ ʮʽ 
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ʤʽʢʨʦʦʨʛʘʥʽʟʤʽ ʚʠʜʽʣʷʣʠʩʷ ʚ ʘʩʦʮʽʘʮʽʷʭ. ʉʝʨʝʜ 12 ʧʘʮʽʻʥʪʦʢ ɯɯ ʛʨʫʧʠ 

ʤʦʥʦʢʫʣʴʪʫʨʠ E.col̔  ʪʘ Proteus vulgaris ʙʫʣʠ ʚʠʜʽʣʝʥʽ ʚʽʜʧʦʚʽʜʥʦ ʚ 58,3% ʪʘ 

25,0%, ʘ ʫ 16,7% ʚʦʥʠ ʪʘʢʦʞ ʙʫʣʠ ʚ ʘʩʦʮʽʘʮʽʷʭ. 

ʇʽʜ ʯʘʩ ʣʽʢʫʚʘʥʥʷ ʜʽʚʯʘʪʘ ɯ ʛʨʫʧʠ ʦʪʨʠʤʫʚʘʣʠ ʘʥʪʠʙʽʦʪʠʢ ɿʝʪʘʤʘʢʩ ʚ ʜʦʟʽ 

2 ʛ 1 ʨʘʟ ʥʘ 7 ʜʥʽʚ ʧʨʠ ʽʜʝʥʪʠʬʽʢʦʚʘʥʽʡ ʥʝʩʧʝʮʠʬʽʯʥʽʡ ʤʽʢʨʦʬʣʦʨʽ, ʧʨʠ 

ʚʠʷʚʣʝʥʥʽ ʟʙʫʜʥʠʢʽʚ ɯʇʉʐ ʧʦʚʪʦʨʶʚʘʣʠ ʢʫʨʩ ʘʥʪʠʙʽʦʪʠʢʦʪʝʨʘʧʽʾ ʯʝʨʝʟ 1 

ʪʠʞʜʝʥʴ. ʇʨʝʧʘʨʘʪ ɼʽʩʪʨʝʧʪʘʟʘ ʧʨʠʟʥʘʯʘʣʠ ʧʦ 1 ʨʝʢʪʘʣʴʥʽʡ ʩʚʽʯʮʽ 1-2 ʨʘʟʠ ʥʘ 

ʜʦʙʫ ʧʨʦʪʷʛʦʤ 6-9 ʜʽʙ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʽʚ ʪʘ ʚʘʞʢʦʩʪʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ. ʂʦʤʙʽʥʦʚʘʥʠʡ ʨʦʩʣʠʥʥʠʡ ʧʨʝʧʘʨʘʪ ʂʘʥʝʬʨʦʥ ʅ ʧʨʠʟʥʘʯʘʚʩʷ ʧʦ 

2 ʜʨʘʞʝ ʪʨʠʯʽ ʥʘ ʜʦʙʫ ʧʨʦʪʷʛʦʤ ʤʽʩʷʮʷ. 

ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʣʽʢʫʚʘʥʥʷ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʣʽʥʽʯʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ, 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʜʘʥʠʭ ʋɿ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʤʠ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ 

ʧʘʮʽʻʥʪʦʢ ɯ ʛʨʫʧʠ ʚ 7,1 ʨʘʟʘ ʨʽʜʰʝ, ʥʽʞ ʫ ʭʚʦʨʠʭ ɯɯ ʛʨʫʧʠ ʪʫʨʙʫʚʘʚ ʪʫʧʠʡ, 

ʥʠʶʯʠʡ ʙʽʣʴ ʚ ʥʠʞʥʽʭ ʚʽʜʜʽʣʘʭ ʞʠʚʦʪʘ. ɺ ʞʦʜʥʦʤʫ ʚʠʧʘʜʢʫ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ 

ʟʘʛʘʣʴʥʦʾ ʩʣʘʙʢʦʩʪʽ, ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʪʽʣʘ, ʧʘʪʦʣʦʛʽʯʥʠʭ ʷʚʠʱ ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʭʚʦʨʠʭ ɯɯ ʛʨʫʧʠ, ʫ ʷʢʠʭ ʟʙʝʨʽʛʘʣʠʩʷ ʚʢʘʟʘʥʽ ʩʠʤʧʪʦʤʠ ʫ 19,0%. ɿʘ 

ʜʘʥʠʤʠ ʋɿ ʜʦʩʣʽʜʞʝʥʴ ʫ ʧʘʮʽʻʥʪʦʢ ɯ ʛʨʫʧʠ ʨʦʟʤʽʨʠ ʤʘʪʢʠ ʪʘ ʷʻʯʥʠʢʽʚ ʙʫʣʠ ʚ 

ʤʝʞʘʭ ʚʽʢʦʚʦʾ ʥʦʨʤʠ, ʘ ʫ 19,0% ʧʘʮʽʻʥʪʦʢ ɯɯ ʛʨʫʧʠ ʟʙʝʨʽʛʘʣʠʩʷ ʟʙʽʣʴʰʝʥʽ 

ʨʦʟʤʽʨʠ ʷʻʯʥʠʢʽʚ, ʧʫʭʣʠʥʦʧʦʜʽʙʥʽ ʫʪʚʦʨʝʥʥʷ ʷʻʯʥʠʢʽʚ ʪʘ ʚ 14,2% ï ʚʽʣʴʥʘ 

ʨʽʜʠʥʘ ʚ ʥʘʚʢʦʣʦʤʘʪʢʦʚʦʤʫ ʧʨʦʩʪʦʨʽ. ʋ ʚʩʽʭ ʧʘʮʽʻʥʪʦʢ ɯ ʛʨʫʧʠ ʯʝʨʝʟ 2 ʪʠʞʥʽ 

ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʣʽʢʫʚʘʥʥʷ ʢʽʣʴʢʽʩʪʴ ʣʝʡʢʦʮʠʪʽʚ ʫ ʟʘʛʘʣʴʥʦʤʫ ʘʥʘʣʽʟʽ ʩʝʯʽ ʙʫʣʘ ʚ 

ʤʝʞʘʭ ʥʦʨʤʠ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʭʚʦʨʠʭ ɯɯ ʛʨʫʧʠ - ʫ ʷʢʠʭ ʢʽʣʴʢʽʩʪʴ ʣʝʡʢʦʮʠʪʽʚ 

ʟʘʣʠʰʘʣʘʩʷ ʚʠʱʝ ʥʦʨʤʠ ʫ 23,8% ʧʘʮʽʻʥʪʦʢ, ʱʦ ʧʦʪʨʝʙʫʚʘʣʦ ʧʨʦʜʦʚʞʝʥʥʷ 

ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʜʦʦʙʩʪʝʞʝʥʥʷ ʪʘ ʣʽʢʫʚʘʥʥʷ ʧʽʩʣʷ ʦʛʣʷʜʫ ʥʝʬʨʦʣʦʛʦʤ ʘʙʦ 

ʫʨʦʣʦʛʦʤ. 

ɺ ʞʦʜʥʦʤʫ ʚʠʧʘʜʢʫ ʫ ʜʽʚʯʘʪ-ʧʽʜʣʽʪʢʽʚ ʽʟ ʟʘʧʘʣʴʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʛʝʥʽʪʘʣʽʡ, 

ʷʢʠʤ ʙʫʣʦ ʧʨʠʟʥʘʯʝʥʦ ʟʘʧʨʦʧʦʥʦʚʘʥʝ ʣʽʢʫʚʘʥʥʷ, ʥʝ ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ 

ʘʣʝʨʛʽʯʥʠʭ ʨʝʘʢʮʽʡ, ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ ʪʘ ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʽ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ. 

ɾʦʜʥʘ ʟ 26 ʧʘʮʽʻʥʪʦʢ ʥʝ ʧʝʨʝʨʚʘʣʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʧʨʝʧʘʨʘʪʽʚ 

ʚʧʨʦʜʦʚʞ ʢʫʨʩʫ ʣʽʢʫʚʘʥʥʷ. ʋ ʧʘʮʽʻʥʪʦʢ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʂʘʥʝʬʨʦʥ ʅ, ʧʦʟʠʪʠʚʥʘ 
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ʢʣʽʥʽʯʥʘ ʜʠʥʘʤʽʢʘ ʧʨʦʷʚʣʷʣʘʩʷ ʰʚʠʜʰʠʤ ʚʠʜʫʞʫʚʘʥʥʷʤ, ʟʥʠʢʥʝʥʥʷʤ ʟʘʧʘʣʴʥʠʭ 

ʧʨʦʷʚʽʚ ʫ ʩʝʯʦʩʪʘʪʝʚʠʭ ʦʨʛʘʥʘʭ, ʘ ʪʘʢʦʞ ʜʠʟʫʨʠʯʥʠʭ ʨʦʟʣʘʜʽʚ, ʥʽʞ ʫ ʧʘʮʽʻʥʪʦʢ 

ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ. ʎʽ ʞ ʜʽʚʯʘʪʘ ʧʨʦʜʦʚʞʫʚʘʣʠ ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʡ ʢʫʨʩ ʧʨʠʡʦʤʫ 

ʂʘʥʝʬʨʦʥʫ ʅ ʚʧʨʦʜʦʚʞ ʪʨʴʦʭ ʤʽʩʷʮʽʚ. 

ɺ ʮʽʣʦʤʫ ʧʦʟʠʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ɿʝʪʘʤʘʢʩ, 

ɼʽʩʪʨʝʧʪʘʟʠ ʪʘ ʂʘʥʝʬʨʦʥʫ ʅ ʙʫʣʠ ʚʽʜʤʽʯʝʥʽ ʧʘʮʽʻʥʪʢʘʤʠ ʫ 96,1% ʚʠʧʘʜʢʽʚ, ʧʨʦ 

ʱʦ ʡ ʩʚʽʜʯʠʣʦ ʧʦʚʥʝ ʢʣʽʥʽʯʥʝ ʦʜʫʞʘʥʥʷ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʢʫʨʩʫ ʣʽʢʫʚʘʥʥʷ ʪʘ 

ʧʽʩʣʷ ʪʨʴʦʭ ʥʘʩʪʫʧʥʠʭ ʤʝʥʩʪʨʫʘʮʽʾ. 

ɺʠʩʥʦʚʢʠ: 

1. ɼʽʚʯʘʪʘ, ʭʚʦʨʽ ʥʘ ʩʘʣʴʧʽʥʛʦʦʬʦʨʠʪʠ, ʥʘ ʪʣʽ ʜʝʷʢʦʾ ʫʨʦʣʦʛʽʯʥʦʾ ʧʘʪʦʣʦʛʽʾ 

ʦʙʦʚôʷʟʢʦʚʦ ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʧʨʦʪʠʟʘʧʘʣʴʥʦʾ ʪʝʨʘʧʽʾ ʛʽʥʝʢʦʣʦʛʽʯʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʨʦʢʦʥʩʫʣʴʪʦʚʘʥʽ ʥʝʬʨʦʣʦʛʦʤ ʘʙʦ ʫʨʦʣʦʛʦʤ ʟ ʤʝʪʦʶ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʪʘʜʽʡʥʦʩʪʽ ʫʨʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. 

2. ɸʥʪʠʙʘʢʪʝʨʽʘʣʴʥʫ ʪʝʨʘʧʽʶ ʩʘʣʴʧʽʥʛʦʦʬʦʨʠʪʽʚ ʫ ʜʽʚʯʘʪ ʟ 

ʜʽʘʛʥʦʩʪʦʚʘʥʠʤʠ ʫʨʦʣʦʛʽʯʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʟʘʧʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʫ 

ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʘʪʦʛʝʥʥʦʾ ʤʽʢʨʦʬʣʦʨʠ, ʾʾ 

ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ ʪʘ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʬʽʪʦ- ʪʘ ʫʨʦʘʥʪʠʩʝʧʪʠʢʘʤʠ. 

3. ʇʦʻʜʥʘʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʥʪʠʙʽʦʪʠʢʘ ɿʝʪʘʤʘʢʩ, ʣʦʢʘʣʴʥʦʾ ʜʽʾ 

ʬʝʨʤʝʥʪʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ɼʽʩʪʨʝʧʪʘʟʠ ʪʘ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʨʦʩʣʠʥʥʦʛʦ ʧʨʝʧʘʨʘʪʫ 

ʂʘʥʝʬʨʦʥ ʅ ʻ ʧʘʪʦʛʝʥʝʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʠʤ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʩʘʣʴʧʽʥʛʦʦʬʦʨʠʪʽʚ 

ʥʘ ʪʣʽ ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʥʠʨʦʢ ʪʘ ʩʝʯʦʚʦʛʦ ʤʽʭʫʨʘ ʫ ʜʽʚʯʘʪ-ʧʽʜʣʽʪʢʽʚ. 
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ɼʀʅɸʄɯʂɸ ɿʄɯʅ ɼɽʗʂʀʍ ʇʆʂɸɿʅʀʂɯɺ ɯʄʋʅɯʊɽʊʋ ʋ ɼɯɺʏɸʊ 

ʍɺʆʈʀʍ ʅɸ ʉɸʃʔʇɯʅɻʆʆʌʆʈʀʊ 

 

ɹʦʜʥʘʨʶʢ ʆʢʩʘʥʘ ɯʚʘʥʽʚʥʘ 

ʂʘʥʜʠʜʘʪ ʤʝʜʠʯʥʠʭ ʥʘʫʢ, 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʘʢʫʰʝʨʩʪʚʘ ʪʘ ʛʽʥʝʢʦʣʦʛʽʾ 

ʄʘʮʢʫʣʷʢ ɼʽʘʥʘ ɼʤʠʪʨʽʚʥʘ 

ʉʪʫʜʝʥʪʢʘ 4 ʢʫʨʩʫ 

çɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè 

ʤ. ʏʝʨʥʽʚʮʽ, ʋʢʨʘʾʥʘ 

 

ɸʥʥʦʪʘʮʽʷ. ʈʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʜʦʩʣʽʜʞʝʥʥʶ ʧʨʦʙʣʝʤʠ ʟʘʧʘʣʴʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʚʥʫʪʨʽʰʥʽʭ ʩʪʘʪʝʚʠʭ ʦʨʛʘʥʽʚ, ʷʢʽ ʧʦʻʜʥʫʶʪʴʩʷ ʟ ʫʨʦʣʦʛʽʯʥʦʶ 

ʧʘʪʦʣʦʛʽʻʶ ʟʘʧʘʣʴʥʦʛʦ ʛʝʥʝʟʫ ʚ ʜʽʚʯʘʪ-ʧʽʜʣʽʪʢʽʚ. ʋ ʩʪʘʪʪʽ ʥʘʚʝʜʝʥʦ ʪʘ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʝʟʫʣʴʪʘʪʠ ʦʙʩʪʝʞʝʥʥʷ ʪʘ ʣʽʢʫʚʘʥʥʷ 72 ʜʽʚʯʘʪ ʧʫʙʝʨʪʘʪʥʦʛʦ 

ʚʽʢʫ, ʭʚʦʨʠʭ ʥʘ ʩʘʣʴʧʽʥʛʦʦʬʦʨʠʪ ʥʘ ʪʣʽ ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʥʠʨʦʢ ʪʘ 

ʩʝʯʦʚʦʛʦ ʤʽʭʫʨʘ. ʍʨʦʥʽʯʥʠʡ ʩʘʣʴʧʽʥʛʦʦʬʦʨʠʪ, ʷʢʠʡ ʯʘʩʪʦ ʧʦʻʜʥʫʻʪʴʩʷ ʽʟ 

ʟʘʧʘʣʴʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʥʠʨʦʢ ʪʘ ʩʝʯʦʚʦʛʦ ʤʽʭʫʨʘ, ʘ ʪʘʢʦʞ ʤʘʻ ʟʥʘʯʥʠʡ 

ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʽʤʫʥʥʫ ʩʠʩʪʝʤʫ, ʧʦʪʨʝʙʫʻ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʷʢ ʜʦ 

ʜʽʘʛʥʦʩʪʠʢʠ, ʪʘʢ ʽ ʜʦ ʣʽʢʫʚʘʥʥʷ. ʋ ʨʦʙʦʪʽ ʚʠʩʚʽʪʣʝʥʦ ʜʠʥʘʤʽʢʫ ʟʤʽʥ ʜʝʷʢʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʽʤʫʥʽʪʝʪʫ ʜʠʥʘʤʽʢʫ ʟʤʽʥ ʜʝʷʢʠʭ ʧʦʢʘʟʥʠʢʽʚ ʽʤʫʥʽʪʝʪʫ ʜʦ ʪʘ ʧʽʩʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʫ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʜʽʚʯʘʪʘ-ʧʽʜʣʽʪʢʠ, ʩʘʣʴʧʽʥʛʦʦʬʦʨʠʪʠ, ʩʝʢʨʝʪʦʨʥʠʡ IgA 

 

ɺʩʪʫʧ. ɿʘʧʘʣʴʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʦʨʛʘʥʽʚ ʤʘʣʦʛʦ ʪʘʟʫ (ɿɿʆʄʊ) 

ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʛʨʫʧʫ ʟʘʭʚʦʨʶʚʘʥʴ ʚʝʨʭʥʴʦʛʦ ʚʽʜʜʽʣʫ ʩʪʘʪʝʚʦʛʦ ʪʨʘʢʪʫ. ɿɿʆʄʊ - 

ʦʜʥʘ ʟ ʘʢʪʫʘʣʴʥʠʭ ʤʝʜʠʯʥʠʭ ʧʨʦʙʣʝʤ, ʱʦ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʜʦʨʦʚôʷ 

ʤʽʣʴʡʦʥʽʚ ʜʽʚʯʘʪ-ʧʽʜʣʽʪʢʽʚ ʪʘ ʞʽʥʦʢ ʜʽʪʦʨʦʜʥʦʛʦ ʚʽʢʫ [1,2, 6]. 

ɿʘ ʜʘʥʠʤʠ ʄʆɿ ʋʢʨʘʾʥʠ, ʟʘʧʘʣʴʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʞʽʥʦʯʦʾ ʩʪʘʪʝʚʦʾ ʩʠʩʪʝʤʠ 

ʩʢʣʘʜʘʶʪʴ 60-65% ʚʽʜ ʫʩʽʭ ʛʽʥʝʢʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʘ ʩʝʨʝʜ ɿɿʆʄʊ 

ʟʘʧʘʣʝʥʥʷ ʤʘʪʢʦʚʠʭ ʪʨʫʙ ʪʘ ʷʻʯʥʠʢʽʚ ʩʢʣʘʜʘʶʪʴ 79,6% [3,5,8]. ɺʠʥʠʢʘʶʯʠ 
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ʧʝʨʝʚʘʞʥʦ ʚ ʤʦʣʦʜʦʤʫ ʚʽʮʽ, ʩʘʣʴʧʽʥʛʦʦʬʦʨʠʪʠ ʯʘʩʪʦ ʧʝʨʝʙʽʛʘʶʪʴ ʚ ʩʪʝʨʪʽʡ, 

ʘʪʠʧʦʚʽʡ ʬʦʨʤʽ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʭʨʦʥʽʯʥʠʡ ʟʘʧʘʣʴʥʠʡ ʧʨʦʮʝʩ 

ʧʨʠʜʘʪʢʽʚ ʤʘʪʢʠ. ɺ ʩʚʦʶ ʯʝʨʛʫ ʧʨʦʙʣʝʤʘ ʭʨʦʥʽʟʘʮʽʾ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ 

ʧʨʠʜʘʪʢʘʭ ʤʘʪʢʠ ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʦʶ ʚ ʩʫʯʘʩʥʽʡ ʛʽʥʝʢʦʣʦʛʽʾ ʯʝʨʝʟ 

ʧʽʜʚʠʱʝʥʥʷ ʯʘʩʪʦʪʠ ʽʥʬʝʢʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ, ʟʤʽʥʫ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʩʪʘʪʫʩʫ 

ʛʽʥʝʢʦʣʦʛʽʯʥʠʭ ʭʚʦʨʠʭ ʪʘ ʧʨʠʛʥʽʯʝʥʥʷ ʽʤʫʥʽʪʝʪʫ [4,5,7] ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ 

ʧʽʭʚʘ, ʫʨʝʪʨʘ, ʩʝʯʦʚʠʡ ʤʽʭʫʨ ʽ ʥʠʞʥʷ ʪʨʝʪʠʥʘ ʩʝʯʦʚʦʜʽʚ ʤʘʶʪʴ ʻʜʠʥʝ 

ʝʤʙʨʽʦʥʘʣʴʥʝ ʧʦʭʦʜʞʝʥʥʷ ʽ ʨʦʟʚʠʚʘʶʪʴʩʷ ʟ ʫʨʦʛʝʥʽʪʘʣʴʥʦʛʦ ʩʠʥʫʩʘ, ʪʦʙʪʦ ʚʦʥʠ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʽ ʘʥʘʪʦʤʽʯʥʦ ʻ ʩʢʣʘʜʦʚʠʤʠ ʦʜʥʽʻʾ ʩʠʩʪʝʤʠ. ʊʦʤʫ ʚʨʘʞʝʥʥʷ ʦʜʥʽʻʾ 

ʣʘʥʢʠ ʩʠʩʪʝʤʠ ʯʘʩʪʦ ʧʦʚôʷʟʘʥʝ ʟ ʧʦʨʫʰʝʥʥʷʤ ʬʫʥʢʮʽʾ, ʘ ʤʦʞʣʠʚʦ ʽ ʧʦʨʫʰʝʥʥʷʤ 

ʦʨʛʘʥʽʚ ʽʥʰʦʾ ʣʘʥʢʠ, ʦʩʦʙʣʠʚʦ ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʦʟʚʠʪʦʢ 

ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʦʙʫʤʦʚʣʝʥʦʛʦ ʤʽʢʩʪ-ʽʥʬʝʢʮʽʻʶ [6,8,9,10]. 

ɿʤʽʥʠ ʚ ʩʠʩʪʝʤʽ ʤʽʩʮʝʚʦʛʦ ʽʤʫʥʽʪʝʪʫ ʚʽʜʽʛʨʘʶʪʴ ʧʨʦʚʽʜʥʫ ʨʦʣʴ ʚ 

ʧʦʨʫʰʝʥʥʽ ʟʘʭʠʩʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʮʝʨʚʽʢʘʣʴʥʦʛʦ ʢʘʥʘʣʫ, 

ʫʨʝʪʨʠ, ʩʝʯʦʚʦʛʦ ʤʽʭʫʨʘ ʧʨʠ ʛʝʥʝʨʘʣʽʟʘʮʽʾ ʽʥʬʝʢʮʽʾ [1,4,11]. ʎʽ ʤʝʭʘʥʽʟʤʠ 

ʩʚʽʜʯʘʪʴ ʧʨʦ ʽʥʜʠʚʽʜʫʘʣʴʥʽʩʪʴ ʽ ʥʝʧʦʚʪʦʨʥʽʩʪʴ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʟʚʠʪʢʫ ʟʘʧʘʣʴʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʛʝʥʽʪʘʣʽʡ, ʷʢʽ ʚ ʦʩʪʘʥʥʽʡ ʯʘʩ ʯʘʩʪʦ ʢʦʤʙʽʥʫʶʪʴʩʷ ʟ ʟʘʧʘʣʴʥʠʤʠ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʩʝʯʦʚʠʚʽʜʥʠʭ ʰʣʷʭʽʚ [1,7,12]. 

ʋ ʚʽʪʯʠʟʥʷʥʽʡ ʪʘ ʟʘʨʫʙʽʞʥʽʡ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʜʦʩʠʪʴ ʰʠʨʦʢʦ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʦʙʦʪʠ, ʧʨʠʩʚʷʯʝʥʽ ʜʦʩʣʽʜʞʝʥʥʶ ʧʦʢʘʟʥʠʢʽʚ ʢʣʽʪʠʥʥʦʛʦ ʪʘ 

ʛʫʤʦʨʘʣʴʥʦʛʦ ʽʤʫʥʽʪʝʪʫ, ʬʘʛʦʮʠʪʘʨʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʧʨʠ ʭʨʦʥʽʯʥʦʤʫ ʧʽʻʣʦʥʝʬʨʠʪʽ 

ʪʘ ʭʨʦʥʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʦʨʛʘʥʽʚ ʤʘʣʦʛʦ ʪʘʟʘ, ʧʨʦʪʝ ʚʦʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʟʥʘʯʥʠʤʠ ʧʨʦʪʠʨʽʯʯʷʤʠ [2,13]. ʃʽʪʝʨʘʪʫʨʥʽ ʜʘʥʽ ʱʦʜʦ ʩʪʘʥʫ ʟʘʟʥʘʯʝʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʧʨʠ ʭʨʦʥʽʯʥʦʤʫ ʫʨʝʪʨʘʣʴʥʦʤʫ ʩʠʥʜʨʦʤʽ, ʭʨʦʥʽʯʥʦʤʫ 

ʥʝʫʩʢʣʘʜʥʝʥʦʤʫ ʮʠʩʪʠʪʽ ʪʘ ʭʨʦʥʽʯʥʦʤʫ ʧʽʻʣʦʥʝʬʨʠʪʽ, ʧʦʻʜʥʘʥʦʤʫ ʟ ʭʨʦʥʽʯʥʠʤʠ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʦʨʛʘʥʽʚ ʤʘʣʦʛʦ ʪʘʟʘ ʚʽʜʩʫʪʥʽ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʚʽʜʦʤʦ, ʱʦ ʥʦʨʤʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ ʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʜʽʚʯʘʪ-ʧʽʜʣʽʪʢʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʫʤʦʚ ʪʽʩʥʦʾ ʚʟʘʻʤʦʜʽʾ ʟ 

ʽʤʫʥʥʦʶ ʪʘ ʝʥʜʦʢʨʠʥʥʦʶ ʩʠʩʪʝʤʘʤʠ [7,9,14]. ɼʽʷ ʛʦʨʤʦʥʽʚ ʥʘ ʢʣʽʪʠʥʥʦʤʫ ʨʽʚʥʽ 

ʨʝʘʣʽʟʫʻʪʴʩʷ ʯʝʨʝʟ ʚʢʣʶʯʝʥʥʷ ʯʠʩʣʝʥʥʠʭ ʧʝʧʪʠʜʥʠʭ ʯʠʥʥʠʢʽʚ, ʩʝʨʝʜ ʷʢʠʭ 
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ʦʩʦʙʣʠʚʘ ʨʦʣʴ ʥʘʜʘʻʪʴʩʷ ʣʽʤʬʦʛʝʤʦʧʦʝʪʠʯʥʠʤ ʮʠʪʦʢʽʥʘʤ, ʱʦ ʧʨʦʜʫʢʫʶʪʴʩʷ 

ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʤʠ ʢʣʽʪʠʥʘʤʠ [8,15]. 

ʉʣʠʟʦʚʽ ʦʙʦʣʦʥʢʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʫʨʦʛʝʥʽʪʘʣʴʥʦʛʦ ʪʨʘʢʪʫ, ʻ ʩʢʣʘʜʥʠʤ 

ʨʝʛʫʣʷʪʦʨʥʠʤ ʦʨʛʘʥʦʤ. ʋ ʥʦʨʤʽ ʽʩʥʫʻ ʨʽʚʥʦʚʘʛʘ ʤʽʞ ʧʘʪʦʛʝʥʥʦʶ, ʫʤʦʚʥʦ-

ʧʘʪʦʛʝʥʥʦʶ ʤʽʢʨʦʬʣʦʨʦʶ ʪʘ ʟʘʛʘʣʴʥʠʤʠ ʽ ʤʽʩʮʝʚʠʤʠ ʯʠʥʥʠʢʘʤʠ ʽʤʫʥʥʦʛʦ 

ʟʘʭʠʩʪʫ [16,17]. ʇʦʨʫʰʝʥʥʷ ʮʽʻʾ ʨʽʚʥʦʚʘʛʠ ʧʨʠ ʽʥʬʽʢʫʚʘʥʥʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʨʦʟʚʠʪʢʫ ʽʥʬʝʢʮʽʡʥʠʭ ʽ ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ʄʽʩʮʝʚʠʡ ʽʤʫʥʽʪʝʪ ʚʽʜʽʛʨʘʻ 

ʦʩʥʦʚʥʫ ʨʦʣʴ ʫ ʟʘʭʠʩʪʽ ʚʽʜ ʽʥʬʝʢʮʽʡ ʽ ʡʦʛʦ ʟʥʘʯʝʥʥʷ ʜʫʞʝ ʚʝʣʠʢʝ ʪʘ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʥʘʩʪʫʧʥʠʭ ʯʠʥʥʠʢʽʚ: ʮʽʣʽʩʥʦʩʪʽ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ; ʚʤʽʩʪʫ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ 

ʢʣʘʩʽʚ ɸ, G, ʄ; ʩʢʣʘʜʫ ʩʣʠʟʫ (ʚʤʽʩʪʫ ʣʽʟʦʮʠʤʫ, ʣʘʢʪʦʬʝʨʦʥʫ, ʥʝʡʪʨʦʬʽʣʴʥʠʭ 

ʛʨʘʥʫʣʦʮʠʪʽʚ, ʩʝʢʨʝʪʦʨʥʦʛʦ IgA (sIgɸ)) [2,5,17]. 

ʅʝʨʽʜʢʦ ʨʦʟʚʠʪʦʢ ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʚʥʫʪʨʽʰʥʽʭ ʛʝʥʽʪʘʣʽʡ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʪʣʽ ʧʦʨʫʰʝʥʦʛʦ ʙʘʣʘʥʩʫ ʤʽʢʨʦʬʣʦʨʠ ʧʽʭʚʠ, ʮʝʨʚʽʢʘʣʴʥʦʛʦ 

ʢʘʥʘʣʫ, ʱʦ ʻ ʥʘʩʣʽʜʢʦʤ ʜʠʩʙʘʣʘʥʩʫ ʟʘʭʠʩʥʠʭ ʩʠʣ ʦʨʛʘʥʽʟʤʫ ʽ ʧʘʪʦʛʝʥʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʙʘʢʪʝʨʽʡ [1,2,11]. ʈʦʟʚʠʪʦʢ ʽ ʨʝʟʫʣʴʪʘʪ ʟʘʭʚʦʨʶʚʘʥʴ ʤʽʢʨʦʙʥʦʾ 

ʝʪʽʦʣʦʛʽʾ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʝʨʩʠʩʪʝʥʪʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, 

ʥʘʧʨʘʚʣʝʥʠʭ ʥʘ ʽʥʘʢʪʠʚʘʮʽʶ ʬʘʢʪʦʨʽʚ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ. 

ɿʙʫʜʥʠʢʠ ʙʽʣʴʰʦʩʪʽ ʟʘʭʚʦʨʶʚʘʥʴ ʧʨʦʥʠʢʘʶʪʴ ʚ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ, ʟʜʝʙʽʣʴʰʦʛʦ, 

ʯʝʨʝʟ ʩʣʠʟʦʚʽ ʦʙʦʣʦʥʢʠ, ʨʽʜʰʝ ʯʝʨʝʟ ʧʝʨʝʚʘʞʥʦ ʚʨʘʞʝʥʫ ʰʢʽʨʫ [8,11,17]. ʅʘ 

ʰʣʷʭʫ ʧʨʦʥʠʢʥʝʥʥʷ ʤʽʢʨʦʙʽʚ ʟʥʘʭʦʜʷʪʴʩʷ ʤʽʩʮʝʚʽ ʬʘʢʪʦʨʠ ʟʘʭʠʩʪʫ. 

ʅʝʫʰʢʦʜʞʝʥʽ ʩʣʠʟʦʚʽ ʦʙʦʣʦʥʢʠ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʧʘʪʦʛʝʥʥʠʭ ʪʘ ʫʤʦʚʥʦ 

ʧʘʪʦʛʝʥʥʠʭ ʙʘʢʪʝʨʽʡ ʻ ʥʝʟʜʦʣʘʥʥʠʤ ʙʘʨ'ʻʨʦʤ. ʎʝ ʧʦʚ'ʷʟʘʥʦ ʫ ʧʝʨʰʫ ʯʝʨʛʫ ʽʟ 

ʥʦʨʤʘʣʴʥʦʶ ʤʽʢʨʦʬʣʦʨʦʶ ʜʘʥʦʛʦ ʙʽʦʪʦʧʫ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʢʦʣʦʥʽʟʘʮʽʡʥʫ 

ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʩʣʠʟʦʚʦʾ, ʘ ʪʘʢʦʞ ʽʟ ʥʘʷʚʥʽʩʪʶ ʫ ʚʘʛʽʥʽ ʩʝʢʨʝʪʫ, ʱʦ ʧʨʦʜʫʢʫʻʪʴʩʷ 

ʟʘʣʦʟʘʤʠ. ɺʽʥ ʥʝ ʪʽʣʴʢʠ ʟʤʠʚʘʻ ʰʢʽʜʣʠʚʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʟ ʧʦʚʝʨʭʥʽ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ, ʘʣʝ ʡ ʚʦʣʦʜʽʻ ʩʫʪʪʻʚʦʶ ʙʘʢʪʝʨʠʮʠʜʥʦʶ ʜʽʻʶ ʟʘ ʨʘʭʫʥʦʢ ʚʤʽʩʪʫ 

ʣʽʟʦʮʠʤʫ, ʨʽʟʥʠʭ ʬʝʨʤʝʥʪʽʚ, ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ɸ, ʄ, G ʪʘ ʦʩʦʙʣʠʚʦ, sIgɸ [3,5,13]. 

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʚ ʢʣʽʥʽʯʥʽʡ ʽʤʫʥʦʣʦʛʽʾ ʧʨʦʜʦʚʞʫʻ ʨʦʟʚʠʚʘʪʠʩʷ ʥʦʚʠʡ 

ʥʘʧʨʷʤʦʢ, ʧʦʚ'ʷʟʘʥʠʡ ʽʟ ʚʠʚʯʝʥʥʷʤ ʽʤʫʥʽʪʝʪʫ ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʦʢ, ʟʚʘʞʘʶʯʠ ʥʘ 

ʯʠʩʣʝʥʥʫ ʢʽʣʴʢʽʩʪʴ ʟʘʭʚʦʨʶʚʘʥʴ ʧʦʚ'ʷʟʘʥʠʭ ʟ ʨʦʟʚʠʪʢʦʤ ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ 
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ʩʘʤʝ ʚ ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʢʘʭ. ʆʜʥʠʤ ʽʟ ʬʘʢʪʦʨʽʚ ʟʘʭʠʩʪʫ ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʦʢ ʻ 

sIgA [4,7,17]. ʉʝʢʨʝʪʦʨʥʠʡ ʽʤʫʥʦʛʣʦʙʫʣʽʥ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʤʘʨʢʝʨʽʚ ʪʘʢ ʟʚʘʥʦʛʦ 

çʤʽʩʮʝʚʦʛʦ ʽʤʫʥʽʪʝʪʫè. ʈʽʚʝʥʴ sIgA ʻ ʧʦʢʘʟʥʠʢʦʤ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ 

ʦʨʛʘʥʽʟʤʫ ʪʘ ʽʥʜʠʢʘʪʦʨʦʤ ʚʽʜʭʠʣʝʥʴ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʚʽʜ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʥʦʨʤʠ [4,6,8]. ʋ ʧʽʭʚʦʚʦʤʫ ʩʝʢʨʝʪʽ sIgA, 

ʟʚ'ʷʟʫʶʯʠʩʴ ʟ ʙʘʢʪʝʨʽʷʤʠ ʽ ʚʽʨʫʩʘʤʠ, ʧʦʧʝʨʝʜʞʫʻ ʾʭ ʘʜʛʝʟʽʶ ʜʦ ʧʦʚʝʨʭʥʽ 

ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʪʘ ʻ ʧʨʠʥʮʠʧʦʚʠʤ ʤʝʜʽʘʪʦʨʦʤ ʥʝʡʪʨʘʣʽʟʘʮʽʾ ʽʥʬʝʢʮʽʡʥʦʛʦ 

ʘʛʝʥʪʘ, ʙʣʦʢʘʪʦʨʦʤ ʘʜʛʝʟʽʾ ʧʘʪʦʛʝʥʽʚ ʥʘ ʧʦʚʝʨʭʥʽ ʝʧʽʪʝʣʽʶ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ, ʘ 

ʪʘʢʦʞ ʩʪʠʤʫʣʶʻ ʬʘʛʦʮʠʪʦʟ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʮʠʤ ʤʽʩʮʝʚʫ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ 

ʽʥʬʝʢʮʽʾ [11,17]. 

ʆʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ ʽʥʜʠʢʘʪʦʨʽʚ ʩʪʘʥʫ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʻ ʬʘʢʪʦʨ ʥʝʢʨʦʟʫ 

ʧʫʭʣʠʥ Ŭ (ʌʅʇŬ). ʁʦʛʦ ʧʨʦʜʫʢʫʶʪʴ ʤʘʢʨʦʬʘʛʠ, ʝʦʟʠʥʦʬʽʣʠ ʪʘ ʧʨʠʨʦʜʥʽ ʢʽʣʝʨʠ 

(14% ʣʽʤʬʦʮʠʪʽʚ). ʋ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʟʜʦʨʦʚʠʭ ʣʶʜʝʡ ʌʅʇŬ ʧʨʘʢʪʠʯʥʦ ʥʝ 

ʚʠʟʥʘʯʘʻʪʴʩʷ [4,8,11]. ʁʦʛʦ ʨʽʚʝʥʴ ʟʨʦʩʪʘʻ ʧʨʠ ʽʥʬʽʢʫʚʘʥʥʽ, ʧʦʪʨʘʧʣʷʥʥʽ ʚ 

ʦʨʛʘʥʽʟʤ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʝʥʜʦʪʦʢʩʠʥʽʚ. ɹʽʦʣʦʛʽʯʥʽ ʝʬʝʢʪʠ ʌʅʇŬ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʡʦʛʦ ʢʦʥʮʝʥʪʨʘʮʽʾ. ʋ ʥʠʟʴʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʚʽʥ ʜʽʻ ʚ ʤʽʩʮʽ ʩʚʦʛʦ çʥʘʨʦʜʞʝʥʥʷè, 

ʷʢ ʧʘʨʘ- ʽ ʘʫʪʦʢʨʠʥʥʠʡ ʨʝʛʫʣʷʪʦʨ ʽʤʫʥʦʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ ʧʨʦʪʠ ʪʨʘʚʤʠ ʘʙʦ 

ʥ̔ʬʝʢʮʽʾ [6,7,17]. ɺʽʥ ʦʩʥʦʚʥʠʡ ʩʪʠʤʫʣʷʪʦʨ ʜʣʷ ʥʝʡʪʨʦʬʽʣʽʚ ʽ ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ 

ʢʣʽʪʠʥ, ʜʣʷ ʾʭʥʴʦʾ ʘʜʛʝʟʽʾ ʪʘ ʧʦʜʘʣʴʰʦʾ ʤʽʛʨʘʮʽʾ ʣʝʡʢʦʮʠʪʽʚ, ʧʨʦʣʽʬʝʨʘʮʽʾ 

ʬʽʙʨʦʙʣʘʩʪʽʚ ʽ ʝʥʜʦʪʝʣʽʶ. ʋ ʩʝʨʝʜʥʽʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʌʅʇŬ, ʧʦʩʪʫʧʘʶʯʠ ʚ ʢʨʦʚ, 

ʜʽʻ ʷʢ ʛʦʨʤʦʥ ʪʘ ʧʨʦʷʚʣʷʻ ʧʽʨʦʛʝʥʥʠʡ ʝʬʝʢʪ, ʩʪʠʤʫʣʶʶʯʠ ʫʪʚʦʨʝʥʥʷ ʬʘʛʦʮʠʪʽʚ, 

ʧʽʜʩʠʣʶʻ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ [8,9]. 

ʄʝʪʘ. ʄʝʪʦʶ ʥʘʰʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʽʥʬʝʢʮʽʡʥʠʭ ʯʠʥʥʠʢʽʚ, 

ʱʦ ʧʝʨʩʠʩʪʫʶʪʴ ʥʘ ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʢʘʭ ʧʽʭʚʠ ʫ ʜʽʚʯʘʪ ʽʟ ʟʘʧʘʣʴʥʠʤʠ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʚʥʫʪʨʽʰʥʽʭ ʩʪʘʪʝʚʠʭ ʦʨʛʘʥʽʚ ʫ ʧʦʻʜʥʘʥʥʽ ʽʟ ʟʘʧʘʣʴʥʠʤʠ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʥʠʨʦʢ ʪʘ ʩʝʯʦʚʦʛʦ ʤʽʭʫʨʘ ʥʘ ʩʪʘʥ ʤʽʩʮʝʚʦʛʦ ʽʤʫʥʽʪʝʪʫ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʥʘʤʠ ʙʫʣʦ 

ʦʙʩʪʝʞʝʥʦ 72 ʜʽʚʯʠʥʢʠ-ʧʽʜʣʽʪʢʘ, ʫ ʷʢʠʭ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ 

ʩʝʢʨʝʪʦʨʥʦʛʦ IgA ʫ ʧʽʭʚʦʚʦʤʫ ʩʝʢʨʝʪʽ ʪʘ ʌʅʇŬ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ. 
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ʈʦʟʧʦʜʽʣ ʦʙʩʪʝʞʝʥʠʭ ʜʽʚʯʘʪ-ʧʽʜʣʽʪʢʽʚ ʧʦ ʛʨʫʧʘʭ ʧʨʦʚʦʜʠʚʩʷ ʥʘʩʪʫʧʥʠʤ 

ʯʠʥʦʤ: 

ɻʨʫʧʘ ɯ (ʦʩʥʦʚʥʘ) ï ʜʽʚʯʘʪʘ-ʧʽʜʣʽʪʢʠ ʽʟ ʩʘʣʴʧʽʥʛʦʦʬʦʨʠʪʘʤʠ ʥʘ ʪʣʽ 

ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʥʠʨʦʢ ʪʘ ʩʝʯʦʚʦʛʦ ʤʽʭʫʨʘ, ʷʢʠʤ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʥʘʤʠ ʢʦʤʧʣʝʢʩ ʧʨʦʪʠʟʘʧʘʣʴʥʦʾ ʪʝʨʘʧʽʾ. 

ɻʨʫʧʘ ɯɯ (ʧʦʨʽʚʥʷʣʴʥʘ) - ʜʽʚʯʘʪʘ-ʧʽʜʣʽʪʢʠ ʟ ʩʘʣʴʧʽʥʛʦʦʬʦʨʠʪʘʤʠ ʥʘ ʪʣʽ 

ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʥʠʨʦʢ ʪʘ ʩʝʯʦʚʦʛʦ ʤʽʭʫʨʘ, ʷʢʠʤ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ 

ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʡ ʢʦʤʧʣʝʢʩ ʧʨʦʪʠʟʘʧʘʣʴʥʦʾ ʪʝʨʘʧʽʾ. 

ɻʨʫʧʘ ɯɯɯ (ʢʦʥʪʨʦʣʴʥʘ) ï ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʽ ʜʽʚʯʘʪʘ-ʧʽʜʣʽʪʢʠ. 

ɯ ʛʨʫʧʫ ʩʢʣʘʣʠ 26 ʜʽʚʯʘʪ, ʷʢʠʤ ʟ ʣʽʢʫʚʘʣʴʥʦʶ ʤʝʪʦʶ ʙʫʣʦ ʧʨʠʟʥʘʯʝʥʦ 

ʘʥʪʠʙʽʦʪʠʢ ɿʝʪʘʤʘʢʩ - ʜʝʧʦʥʦʚʘʥʫ ʬʦʨʤʫ ʘʟʠʪʨʦʤʽʮʠʥʫ, ʬʝʨʤʝʥʪʥʠʡ ʧʨʝʧʘʨʘʪ ʟ 

ʧʝʨʝʚʘʞʥʦ ʣʦʢʘʣʴʥʦʶ ʜʽʻʶ - ɼʽʩʪʨʝʧʪʘʟʫ ʪʘ ʬʽʪʦʧʨʝʧʘʨʘʪ ʜʣʷ ʣʽʢʫʚʘʥʥʷ 

ʩʝʯʦʚʠʚʽʜʥʠʭ ʰʣʷʭʽʚ ʽ ʥʠʨʦʢ - ʂʘʥʝʬʨʦʥ ʅ; ʫ ɯɯ ʛʨʫʧʫ ʚʚʽʡʰʣʘ 21 ʜʽʚʯʠʥʘ, ʷʢʠʤ 

ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʡ ʢʦʤʧʣʝʢʩ ʧʨʦʪʠʟʘʧʘʣʴʥʦʾ ʪʝʨʘʧʽʾ, ʫ 

ʢʦʥʪʨʦʣʴʥʫ ï ɯɯɯ ʛʨʫʧʫ ʩʢʣʘʣʦ 25 ʜʽʚʯʘʪ ʙʝʟ ʧʦʨʫʰʝʥʴ ʬʫʥʢʮʽʾ ʩʝʯʦʩʪʘʪʝʚʦʾ 

ʩʠʩʪʝʤʠ. ʆʙʩʪʝʞʝʥʥʷ ʜʽʚʯʘʪ ʚʩʽʭ ʛʨʫʧ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʢʣʽʥʽʯʥʽʡ ʙʘʟʽ ʢʘʬʝʜʨʠ 

ʘʢʫʰʝʨʩʪʚʘ ʽ ʛʽʥʝʢʦʣʦʛʽʾ ʟ ʢʫʨʩʦʤ ʜʠʪʷʯʦʾ ʪʘ ʧʽʜʣʽʪʢʦʚʦʾ ʛʽʥʝʢʦʣʦʛʽʾ ɹɼʄʋ ʫ 

ʤʽʩʴʢʦʤʫ ʢʣʽʥʽʯʥʦʤʫ ʧʦʣʦʛʦʚʦʤʫ ʙʫʜʠʥʢʫ ˉ1 ʤ. ʏʝʨʥʽʚʮʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʄʠ ʜʦʩʣʽʜʠʣʠ ʜʠʥʘʤʽʢʫ 

ʟʤʽʥ ʨʽʚʥʷ ʩʝʢʨʝʪʦʨʥʦʛʦ ɯgɸ (sIgA) ʚ ʧʽʭʚʦʚʦʤʫ ʩʝʢʨʝʪʽ ʪʘ ʌʅʇŬ ʚ ʩʠʨʦʚʘʪʮʽ 

ʢʨʦʚʽ ʜʦ ʧʨʠʟʥʘʯʝʥʥʷ ʢʦʤʧʣʝʢʩʫ ʪʝʨʘʧʽʾ ʪʘ ʯʝʨʝʟ 1 ʤʽʩʷʮʴ ʧʽʩʣʷ ʣʽʢʫʚʘʥʥʷ 

ʩʘʣʴʧʽʥʛʦʦʬʦʨʠʪʽʚ ʥʘ ʪʣʽ ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʥʠʨʦʢ ʪʘ ʩʝʯʦʚʦʛʦ ʤʽʭʫʨʘ ʫ 

ʜʽʚʯʘʪ ïʧʽʜʣʽʪʢʽʚ. 

ɸʥʘʣʽʟʫʶʯʠ ʦʪʨʠʤʘʥʽ ʜʘʥʽ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʫ ʜʽʚʯʘʪ ɯ ʛʨʫʧʠ 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʪʝʥʜʝʥʮʽʷ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ sɯgA ʫ 8,9 ʨʘʟʽʚ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʾʤ 

ʧʨʦʪʠʟʘʧʘʣʴʥʦʾ ʪʝʨʘʧʽʾ ʧʦʨʽʚʥʷʥʦ ʽʟ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʤʠ ʜʽʚʯʘʪʢʘʤʠ (ɯɯɯ 

ʛʨʫʧʘ). ʋ ʧʘʮʽʻʥʪʦʢ, ʱʦ ʚʭʦʜʠʣʠ ʜʦ ɯɯ ʛʨʫʧʠ ʨʽʚʝʥʴ sɯgA ʜʦ ʣʽʢʫʚʘʥʥʷ ʙʫʚ 

ʚʠʱʠʤ ʫ 9,8 ʨʘʟʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʘʮʽʻʥʪʢʘʤʠ ɯɯɯ ʛʨʫʧʠ. ʎʝ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ 

ʥʘʧʨʫʞʝʥʽʩʪʴ ʤʽʩʮʝʚʦʾ ʽʤʫʥʦʣʦʛʽʯʥʦʾ ʨʝʘʢʪʠʚʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʜʽʚʯʘʪ-ʧʽʜʣʽʪʢʽʚ ʪʘ 

ʧʦʨʫʰʝʥʥʷ ʟʘʭʠʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʽʭʚʠ ʥʘ ʬʦʥʽ ʚʪʦʨʠʥʥʦʛʦ 
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ʽʤʫʥʦʜʝʬʽʮʠʪʫ. ʈʽʚʝʥʴ sɯgA ʫ ʧʽʭʚʦʚʦʤʫ ʩʝʢʨʝʪʽ ʜʽʚʯʘʪ, ʱʦ ʚʭʦʜʠʣʠ ʜʦ ɯɯ ʛʨʫʧʠ 

ʧʝʨʝʚʠʱʫʚʘʚ ʥʘ 10,1% ʘʥʘʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʫ ʧʘʮʽʻʥʪʦʢ ɯ ʛʨʫʧʠ ʜʦ ʧʨʦʚʝʜʝʥʥʷ 

ʾʤ ʧʨʦʪʠʟʘʧʘʣʴʥʦʾ ʪʝʨʘʧʽʾ ʪʘ ʤʦʞʥʘ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʚʦʥʠ ʽʩʪʦʪʥʦ ʥʝ 

ʚʽʜʨʽʟʥʷʣʠʩʴ. 

ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʢʫʨʩʫ ʪʝʨʘʧʽʾ ʨʽʚʝʥʴ sIgA ʚ ʧʽʭʚʦʚʦʤʫ ʚʤʽʩʪʽ ʜʽʚʯʘʪ I 

ʛʨʫʧʠ ʟʥʠʟʠʚʩʷ ʫ 2,23 ʨʘʟʠ ʚʽʜ ʚʠʭʽʜʥʦʛʦ ʨʽʚʥʷ ʜʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ, ʘ ʫ ʛʨʫʧʽ 

ʜʽʚʯʘʪʦʢ ʽʟ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤ ʢʦʤʧʣʝʢʩʦʤ ʣʽʢʫʚʘʥʥʷ (II ʛʨʫʧʘ), ʧʦʢʘʟʥʠʢ 

ʟʤʝʥʰʫʚʘʚʩʷ ʫ 1,74 ʨʘʟʠ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʨʽʚʝʥʴ sIgA ʫ ʧʘʮʽʻʥʪʦʢ ʽʟ 

ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤ ʣʽʢʫʚʘʥʥʷʤ (II ʛʨʫʧʘ) ʟʘʣʠʰʘʚʩʷ ʫ 1,42 ʨʘʟʠ ʚʠʱʠʤ, ʥʽʞ ʫ 

ʜʽʚʯʘʪ I ʛʨʫʧʠ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʥʘʤʠ ʢʦʤʧʣʝʢʩʫ 

ʧʨʦʪʠʟʘʧʘʣʴʥʦʾ ʪʝʨʘʧʽʾ ʫ ʜʽʚʯʘʪ ɯ ʛʨʫʧʠ ʨʽʚʝʥʴ sɯgA ʱʝ ʟʘʣʠʰʘʚʩʷ ʚʠʱʠʤ, ʥʽʞ ʫ 

ʜʽʚʯʘʪ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ, ʧʨʦʪʝ ʚʞʝ ʪʽʣʴʢʠ ʫ 4,03 ʨʘʟʠ, ʪʦʙʪʦ ʚʜʚʽʯʽ ʟʥʠʞʝʥʠʤ 

ʚʽʜ ʚʠʭʽʜʥʦʛʦ. ʈʽʚʝʥʴ sɯgA ʫ ʧʽʭʚʦʚʦʤʫ ʩʝʢʨʝʪʽ ʜʽʚʯʘʪ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ 

ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʫ ʧʨʦʪʠʟʘʧʘʣʴʥʫ ʪʝʨʘʧʽʶ ʟʘʣʠʰʘʚʩʷ ʚʠʱʠʤ, ʥʽʞ ʫ ʧʘʮʽʻʥʪʦʢ ɯɯɯ 

ʛʨʫʧʠ ʫ 5,74 ʨʘʟʠ. 

ʈʽʚʝʥʴ ʌʅʇŬ ʜʦ ʣʽʢʫʚʘʥʥʷ ʫ ʜʽʚʯʘʪ ɯ ʪʘ ɯɯ ʛʨʫʧʠ ʙʫʚ ʚʠʱʠʤ ʫ 3,6 ʨʘʟʠ ʪʘ ʫ 

2,45 ʨʘʟʠ ʚʽʜʧʦʚʽʜʥʦ ʟʘ ʘʥʘʣʦʛʽʯʥʠʡ ʧʦʢʘʟʥʠʢ ʫ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʜʽʚʯʘʪ. 

ʇʨʦʪʝ ʨʽʚʝʥʴ ʌʅʇŬ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʧʘʮʽʻʥʪʦʢ ɯɯ ʛʨʫʧʠ ʙʫʚ ʥʠʞʯʠʤ ʫ 1,47 

ʨʘʟʠ ʧʦʨʽʚʥʷʥʦ ʽʟ ʧʘʮʽʻʥʪʢʘʤʠ ɯ ʛʨʫʧʠ. ʇʽʩʣʷ 14-ʜʝʥʥʦʛʦ ʧʨʦʚʝʜʝʥʥʷ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʥʘʤʠ ʢʦʤʧʣʝʢʩʫ ʣʽʢʫʚʘʥʥʷ ʫ ʧʘʮʽʻʥʪʦʢ ɯ ʛʨʫʧʠ 

ʧʨʦʩʣʽʜʢʦʚʫʚʘʣʘʩʴ ʯʽʪʢʘ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʌʅʇŬ ʫ 1,9 ʨʘʟʠ, ʧʨʦʪʝ 

ʮʝʡ ʧʦʢʘʟʥʠʢ ʟʘʣʠʰʘʚʩʷ ʚʠʱʠʤ ʫ 1,3 ʨʘʟʠ ʧʦʨʽʚʥʷʥʦ ʟ ʘʥʘʣʦʛʽʯʥʠʤ ʧʦʢʘʟʥʠʢʦʤ 

ʫ ʜʽʚʯʘʪ ɯɯɯ ï ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. ʋ ʧʘʮʽʻʥʪʦʢ ɯɯ ʛʨʫʧʠ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ 

ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʡ ʢʦʤʧʣʝʢʩ ʧʨʦʪʠʟʘʧʘʣʴʥʦʾ ʪʝʨʘʧʽʾ ʨʽʚʝʥʴ ʌʅʇŬ ʟʥʠʟʠʚʩʷ ʫ 

1,7 ʨʘʟʠ, ʘʣʝ ʙʫʚ ʚʠʱʠʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʤʠ ʜʽʚʯʘʪʢʘʤʠ-

ʧʽʜʣʽʪʢʘʤʠ ʫ 2,1 ʨʘʟʠ. 

ʇʽʩʣʷ 14-ʜʝʥʥʦʛʦ ʧʨʦʚʝʜʝʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʧʨʦʪʠʟʘʧʘʣʴʥʦʾ ʪʝʨʘʧʽʾ ʨʽʚʝʥʴ 

ʌʅʇŬ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʫ ʜʽʚʯʘʪ-ʧʽʜʣʽʪʢʽʚ ɯ ʛʨʫʧʠ ʙʫʚ ʥʠʞʯʠʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʘʮʽʻʥʪʢʘʤʠ ɯɯ ʛʨʫʧʠ ʫ 1,6 ʨʘʟʠ. 
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ɺʠʩʥʦʚʢʠ. 

1. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫʨʦʣʦʛʽʯʥʘ ʧʘʪʦʣʦʛʽʷ ʩʫʪʪʻʚʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ 

ʤʽʢʨʦʬʣʦʨʫ ʪʘ ʾʾ ʥʘʚʘʥʪʘʞʝʥʥʷ ʫ ʚʤʽʩʪʽ ʧʦʨʦʞʥʠʥʠ ʧʽʭʚʠ, ʧʽʜʩʠʣʶʶʯʠ 

ʟʘʧʘʣʴʥʠʡ ʧʨʦʮʝʩ. 

2. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʥʘʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʧʨʦʪʠʟʘʧʘʣʴʥʦʾ ʪʝʨʘʧʽʾ ʚʽʜʤʽʯʘʣʘʩʴ ʰʚʠʜʰʘ ʥʦʨʤʘʣʽʟʘʮʽʷ ʨʽʚʥʽʚ ʌʅʇŬ 

ʧʦʨʽʚʥʷʥʦ ʟ ʛʨʫʧʦʶ ʜʽʚʯʘʪ, ʷʢʠʤ ʧʨʦʚʦʜʠʣʦʩʴ ʣʽʢʫʚʘʥʥʷ ʟʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʶ 

ʩʭʝʤʦʶ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʟʠʪʠʚʥʠʡ ʝʬʝʢʪ ʚʧʣʠʚʫ ʥʘ ʣʽʢʚʽʜʘʮʽʶ ʟʘʧʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʟʜʦʨʦʚôʷ ʜʽʚʯʘʪ-ʧʽʜʣʽʪʢʽʚ. 

3. ʇʨʦʩʣʽʜʢʦʚʫʚʘʣʘʩʴ ʯʽʪʢʘ ʪʝʥʜʝʥʮʽʷ ʜʦ ʰʚʠʜʰʦʾ ʥʦʨʤʘʣʽʟʘʮʽʾ ʨʽʚʥʷ sIgA 

ʫ ʧʽʭʚʦʚʦʤʫ ʚʤʽʩʪʽ ʫ ʜʽʚʯʘʪ ʽʟ ʟʘʧʨʦʧʦʥʦʚʘʥʠʤ ʢʦʤʧʣʝʢʩʦʤ ʣʽʢʫʚʘʥʥʷ, ʱʦ ʻ 

ʧʽʜʪʚʝʨʜʞʝʥʥʷʤ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʥʘʤʠ ʪʝʨʘʧʽʾ 

4. ʋ ʜʽʚʯʘʪ ʧʫʙʝʨʪʘʪʥʦʛʦ ʚʽʢʫ ʨʦʟʚʠʪʦʢ ʪʘ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʟʘʧʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ ʚʥʫʪʨʽʰʥʽʭ ʩʪʘʪʝʚʠʭ ʦʨʛʘʥʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʽ ʟʥʘʯʥʦʶ ʘʢʪʠʚʘʮʽʻʶ 

ʣʦʢʘʣʴʥʦʛʦ ʧʨʦʪʠʤʽʢʨʦʙʥʦʛʦ ʟʘʭʠʩʪʫ ʥʘ ʬʦʥʽ ʧʨʠʛʥʽʯʝʥʥʷ ʤʽʩʮʝʚʦʛʦ ʽʤʫʥʽʪʝʪʫ, 

ʱʦ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʟʤʽʥʘʤʠ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʘʩʘʤʧʝʨʝʜ ʚ ʝʥʜʦʢʨʠʥʥʽʡ 

ʩʠʩʪʝʤʽ ʥʘ ʪʣʽ ʱʝ ʥʝ ʚʩʪʘʥʦʚʣʝʥʠʭ ʟʚ'ʷʟʢʽʚ ʚʟʘʻʤʦʟʘʣʝʞʥʦʩʪʽ ʝʥʜʦʢʨʠʥʥʦʾ ʪʘ 

ʽʤʫʥʥʦʾ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ. 
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ʋɼʂ 616 

CHARACTERISTIC  OF CEREBROVASCULAR PATHOLOGY IN 

PATIENTS WITH POST -COVID -19 SYNDROME 

 

ɻʨʠʮʘʻʥʢʦ ʄʘʨʠʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ 

ʩʪʫʜʝʥʪʢʘ 5 ʢʫʨʩʫ, 1 ʛʨʫʧʠ, 3 ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ, 

ʉʥʽʛʘ ʗʥʽʥʘ ɺʘʣʝʨʽʾʚʥʘ 

ʩʪʫʜʝʥʪʢʘ 5 ʢʫʨʩʫ, 21 ʛʨʫʧʠ, 3 ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ, 

ɯʙʨʘʛʽʤʦʚʘ ʆʣʝʥʘ ʃʝʦʥʽʜʽʚʥʘ 

ʢʘʥʜʠʜʘʪ ʤʝʜʠʯʥʠʭ ʥʘʫʢ, ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʥʝʚʨʦʣʦʛʽʾ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

Topicality: According to the literature, post-COVID-19 syndrome includes 

symptoms of damage to many body systems, among which disorders of the nervous, 

respiratory and cardiovascular systems predominate. Given that transendothelial 

penetration of the virus can cause severe systemic inflammatory response, which 

underlies the secondary damage to the nervous system and leads to disorganization of 

the microcirculatory tract, the risk of damage to CNS structures on the background of 

cerebrovascular disorders. ʉoronavirus disease - is an urgent problem today. 

Purpose. To find out the features of cerebrovascular pathology in patients with 

post-COVID-19 syndrome. 

Materials and methods. A study of case histories of 50 patients with acute 

cerebrovascular disease (AUC). The age range ranged from 58 to 78 years, of which 

22 women (44%) and 38 men (46%) Group I consisted of 25 patients with GPMK, 

who were in the inpatient phase of treatment in the period from 2013 to 2018. Group 

II consisted of 25 patients with GPMK, who were in the inpatient phase of treatment 

in the period from 2019 to 2021. In group I, 20 (80%) patients were diagnosed with 

GPMK by ischemic type5 (20%) - GPMK by hemorrhagic type. In group I the 

following diseases: in 10 diabetics - (40%) patients, in 10 (40%) hypertension (BP), 

in 5 (20%) - obesity. In group II - 23 (95%) patients were diagnosed with ischemic 

type HPMC, 2 (5%) - HPMC by hemorrhagic type. The following diseases were 
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recorded in group II: diabetes mellitus - 12 (48%) patients, 10 (40%) hypertension 

(BP), 3 (12%) - obesity. patients. In group II 22 (88%) patients with a history of 

COVID-19 were confirmed in the laboratory.  

The results. In group II in patients with ischemic stroke, episodes of cerebral 

circulatory disorders were associated with damage to large arteries in 20% of cases, 

small arteries -65% of cases and cardioembolic events (15%), respectively. The level 

of D-dimer in patients of group II was 10-12 times higher, which indicated a state of 

hypercoagulation. In group I, 65% of patients with ischemic GPM had large arterial 

lesions, 25% had cerebral venous thrombosis, and 10% had small vascular 

thrombosis. The level of D-dimer in patients of group I was increased 5 times. 

Fatalities in group I - 3 (12%), including 2 patients with HPMC by hemorrhagic type 

and 1 patient with HPMC by ischemic type, respectively. In group II lethal cases 5 

(20%) among them 4 patients with ischemic type GPMK and 1 patient with ischemic 

type GPMK. 

Conclusions. In the second group of patients with a history of COVID-19 and 

severe infection in the structure of the CNS lesion, the number of cases of ischemic 

GPMC increases on the background of virus-induced hypercoagulation. 
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ʋɼʂ 61 

ɽʌɽʂʊʀɺʅɽ ʇʈʆɺɽɼɽʅʅʗ ʉʃʈ ʋ ɼɯʊɽʁ 

 

ɾʫʞʛʽʥʘ ɭʣʠʟʘʚʝʪʘ ʉʝʨʛʽʾʚʥʘ 

ʟʜʦʙʫʚʘʯʢʘ ʚʠʱʦʾ ʦʩʚʽʪʠ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: 

ɼʘʥʯʝʥʢʦ ɭʚʛʝʥ ɸʥʘʪʦʣʽʡʦʚʠʯ 

ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʤʝʜʠʮʠʥʠ ʢʘʪʘʩʪʨʦʬ ʪʘ ʚʽʡʩʴʢʦʚʦʾ ʤʝʜʠʮʠʥʠ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʋʢʨʘʾʥʘ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ. 

ʋʩʧʽʰʥʠʤ ʟʘʢʽʥʯʝʥʥʷʤ ʨʝʘʥʽʤʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʩʠʪʫʘʮʽʶ, 

ʢʦʣʠ ʫ ʧʘʮʽʻʥʪʘ ʥʝ ʪʽʣʴʢʠ ʟ'ʷʚʣʷʻʪʴʩʷ ʧʫʣʴʩ, ʩʘʤʦʩʪʽʡʥʝ ʜʠʭʘʥʥʷ ʪʘ 

ʚʽʜʥʦʚʣʶʻʪʴʩʷ ʩʚʽʜʦʤʽʩʪʴ, ʘʣʝ ʽ ʢʦʣʠ ʚ ʥʴʦʛʦ ʚʽʜʩʫʪʥʽʡ ʥʝʚʨʦʣʦʛʽʯʥʠʡ ʜʝʬʽʮʠʪ. 

ʎʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʘʥʫ ʧʘʮʽʻʥʪʘ, ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʧʝʨʽʦʜʫ ʤʽʞ ʟʫʧʠʥʢʦʶ ʩʝʨʮʷ ʪʘ 

ʧʦʯʘʪʢʦʤ ʨʝʘʥʽʤʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ ʪʘ ʪʨʠʚʘʣʦʩʪʽ ʩʝʨʮʝʚʦ-ʣʝʛʝʥʝʚʦʾ ʨʝʘʥʽʤʘʮʽʾ. 

ɺʠʭʦʜʷʯʠ ʟ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ, ʫʩʧʽʰʥʽʩʪʴ ʨʝʘʥʽʤʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ ʫ ʩʪʘʮʽʦʥʘʨʽ 

ʩʪʘʥʦʚʠʪʴ ʥʝ ʙʽʣʴʰʝ 12%, ʙʽʣʴʰʝ ʧʦʣʦʚʠʥʠ ʧʘʮʽʻʥʪʽʚ ʧʽʩʣʷ ʮʴʦʛʦ ʤʘʶʪʴ 

ʥʝʚʨʦʣʦʛʽʯʥʽ ʧʦʰʢʦʜʞʝʥʥʷ [1] . 

ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʦʙ'ʻʜʥʘʪʠ ʦʩʪʘʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʉʃʈ ʚ 

ʮʽʣʽʩʥʠʡ ʘʣʛʦʨʠʪʤ, ʜʦʪʨʠʤʘʥʥʷ ʷʢʦʛʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʽʜʚʠʱʝʥʥʷ 

ʚʠʞʠʚʘʥʥʷ ʪʘ ʟʥʠʞʝʥʥʷ ʚʽʜʩʦʪʢʘ ʥʝʚʨʦʣʦʛʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʫ ʜʽʪʝʡ ʧʽʩʣʷ ʩʪʘʥʫ 

ʢʣʽʥʽʯʥʦʾ ʩʤʝʨʪʽ. 

 

ʈʝʟʫʣʴʪʘʪ ʙʘʛʘʪʴʦʭ ʜʦʩʣʽʜʞʝʥʴ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʝʘʥʽʤʘʮʽʾ ʩʚʽʜʯʠʚ ʧʨʦ ʪʝ, 

ʱʦ ʛʦʣʦʚʥʠʤ ʘʩʧʝʢʪʦʤ ʟʘʭʦʜʽʚ ʻ ʩʘʤʝ ʢʦʤʧʨʝʩʽʷ ʛʨʫʜʥʠʡ ʢʣʽʪʠʥʠ, ʷʢʫ ʤʦʞʥʘ 

ʚʠʢʦʥʫʚʘʪʠ ʽʟʦʣʴʦʚʘʥʦ ʙʝʟ ʰʪʫʯʥʦʾ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ, ʽ ʷʢʘ ʤʘʻ ʪʫ ʞ 

ʝʬʝʢʪʠʚʥʽʩʪʴ, ʱʦ ʽ ʪʨʘʜʠʮʽʡʥʠʡ ʥʝʧʨʷʤʠʡ ʤʘʩʘʞ ʩʝʨʮʷ ʟ ʐɺʃ [2]. ʇʨʦʪʝ ʙʫʣʘ 

ʦʙˇʨʫʥʪʦʚʘʥʘ ʥʝʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʽʟʦʣʴʦʚʘʥʠʭ ʢʦʤʧʨʝʩʽʡ ʫ ʜʽʪʝʡ, ʦʩʢʽʣʴʢʠ 

ʜʽʪʷʤ ʧʝʨʝʚʘʞʥʦ ʭʘʨʘʢʪʝʨʥʘ ʘʩʬʽʢʪʠʯʥʘ ʟʫʧʠʥʢʘ ʩʝʨʮʷ , ʘ ʪʘʢʦʞ ʦʩʢʽʣʴʢʠ ʥʘʚʽʪʴ 
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ʝʬʝʢʪʠʚʥʽ ʽʟʦʣʴʦʚʘʥʽ ʢʦʤʧʨʝʩʽʾ ʛʨʫʜʥʦʾ ʢʣʽʪʠʥʠ ʧʨʠʚʝʜʫʪʴ ʜʦ ʟʥʘʯʥʦʛʦ 

ʥʝʚʨʦʣʦʛʽʯʥʦʤʫ ʜʝʬʽʮʠʪʫ ʯʝʨʝʟ ʛʽʧʦʢʩʽʶ [3]. 

ʋ ʩʫʯʘʩʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʷʭ ʧʨʦ ʧʨʦʚʝʜʝʥʥʷ ʨʝʘʥʽʤʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ 

ʩʢʘʟʘʥʦ, ʱʦ ʜʦ 8 ʨʦʢʽʚ ʜʽʪʷʤ ʢʦʤʧʨʝʩʽʾ ʛʨʫʜʥʦʾ ʢʣʽʪʠʥʠ ʧʨʦʚʦʜʷʪʴ ʦʜʥʽʻʾ ʨʫʢʦʶ, 

ʘ ʧʽʩʣʷ ï ʜʚʦʤʘ. ʇʨʦʪʝ ʉʃʈ ʽʟ ʢʦʤʧʨʝʩʽʻʶ ʛʨʫʜʥʦʾ ʢʣʽʪʠʥʠ ʜʚʦʤʘ ʨʫʢʘʤʠ ʣʝʛʰʝ 

ʚʠʢʦʥʫʚʘʪʠ, ʟʥʠʞʫʻʪʴʩʷ ʩʪʦʤʣʶʚʘʥʽʩʪʴ ʤʝʜʧʨʘʮʽʚʥʠʢʘ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʙʽʣʴʰ ʚʠʩʦʢʠʡ ʩʝʨʝʜʥʽʡ ʪʘ ʧʽʢʦʚʠʡ ʪʠʩʢ ʢʦʤʧʨʝʩʽʡ [4], ʱʦ ʩʧʨʠʷʻ ʢʨʘʱʠʤ 

ʨʝʟʫʣʴʪʘʪʘʤ ʉʃʈ. 

ʇʽʜ ʯʘʩ ʨʝʘʥʽʤʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ ʦʙʦʚ'ʷʟʢʦʚʠʡ ʤʦʥʽʪʦʨʠʥʛ ɽʂɻ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʜʝʬʽʙʨʠʣʷʮʽʾ ʪʘ ʜʣʷ ʦʮʽʥʢʠ ʩʪʘʥʫ ʧʘʮʽʻʥʪʘ. 

ʋ ʚʠʧʘʜʢʫ ʷʢʱʦ ʨʠʪʤ ʻ ʜʝʬʽʙʨʠʣʴʦʚʘʥʠʤ (ʬʽʙʨʠʣʷʮʽʷ ʰʣʫʥʦʯʢʽʚ ʘʙʦ 

ʰʣʫʥʦʯʢʦʚʘ ʪʘʭʽʢʘʨʜʽʷ ʟ ʰʠʨʦʢʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ), ʚʚʝʜʝʥʥʷ ʘʜʨʝʥʘʣʽʥʫ 

ʧʨʦʚʦʜʠʪʴʩʷ ʧʽʩʣʷ ʪʨʝʪʴʦʛʦ ʨʦʟʨʷʜʫ. ʇʨʠ ʥʝʜʝʬʽʙʨʠʣʴʦʚʘʥʠʭ ʨʠʪʤʘʭ (ʘʩʠʩʪʦʣʽʷ, 

ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʘ ʜʠʩʦʮʽʘʮʽʷ) ʘʜʨʝʥʘʣʽʥ ʚʚʦʜʠʪʴʩʷ ʚʽʜʨʘʟʫ. ɿʘ ʦʩʪʘʥʥʽʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ, ʘʜʨʝʥʘʣʽʥ ʭʦʯ ʽ ʩʧʨʠʷʻ ʢʨʘʱʠʤ ʨʝʟʫʣʴʪʘʪʘʤ ʫ ʧʣʘʥʽ 

ʧʦʞʚʘʚʣʝʥʥʷ ʧʘʮʽʻʥʪʘ, ʧʨʦʪʝ ʥʘʜʘʣʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʚʠʞʠʚʘʥʥʷ ʜʦ 

ʢʽʥʮʷ ʪʝʨʤʽʥʫ ʛʦʩʧʽʪʘʣʽʟʘʮʽʾ ʪʘ ʜʦ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʥʝʚʨʦʣʦʛʽʯʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ ʧʽʜ ʯʘʩ ʚʠʧʠʩʢʠ [5;6]. ʋ ʢʣʽʥʽʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʷʭ ʫ ʨʘʟʽ, ʷʢʱʦ 

ʚʚʝʜʝʥʥʷ ʘʜʨʝʥʘʣʽʥʫ ʥʝ ʧʨʠʟʚʝʣʦ ʜʦ ʨʝʟʫʣʴʪʘʪʫ, ʤʦʞʣʠʚʦ ʦʜʥʦʨʘʟʦʚʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʤʽʦʜʘʨʦʥʫ ʘʙʦ ʣʽʜʦʢʘʾʥʫ, ʦʜʥʘʢ ʥʽ ʪʦʡ, ʥʽ ʽʥʰʠʡ ʧʨʝʧʘʨʘʪ ʥʝ 

ʧʦʢʘʟʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʠ ʚʚʝʜʝʥʥʽ, ʚʠʤʘʛʘʶʪʴ ʜʦʩʣʽʜʞʝʥʴ ʽ ʤʦʞʫʪʴ ʥʘʜʘʣʽ 

ʥʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ, ʷʢ ʘʪʨʦʧʽʥ, ʷʢʠʡ ʥʝ ʧʦʢʘʟʘʚ ʥʽʷʢʠʭ ʢʣʽʥʽʯʥʠʭ ʧʦʣʽʧʰʝʥʴ ʧʽʜ 

ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʨʝʘʥʽʤʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ [7]. 

ʇʨʦ ʜʝʬʽʙʨʠʣʷʮʽʶ ʪʘʢʦʞ ʩʪʦʾʪʴ ʧʠʪʘʥʥʷ, ʥʘʩʢʽʣʴʢʠ ʰʚʠʜʢʦ ʥʝʦʙʭʽʜʥʦ ʾʾ 

ʧʨʦʚʦʜʠʪʠ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʜʦʨʦʩʣʠʭ ʣʶʜʝʡ ʟ ʨʘʧʪʦʚʦʶ ʟʫʧʠʥʢʦʶ ʩʝʨʮʷ ʙʫʚ 

ʧʦʤʽʯʝʥ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʚʠʞʠʚʘʥʥʷʤ ʽ ʜʝʬʽʙʨʠʣʷʮʽʻʶ, ʚʠʢʦʥʘʥʦʶ ʚ 

ʧʝʨʰʽ ʭʚʠʣʠʥʠ [8]. ʊʘʢʦʞ ʥʝʚʨʦʣʦʛʽʯʥʠʡ ʜʝʬʽʮʠʪ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʙʽʣʴʰʝ ʫ 

ʧʘʮʽʻʥʪʽʚ, ʜʝʬʽʙʨʠʣʷʮʽʷ ʷʢʠʤ ʙʫʣʘ ʚʠʢʦʥʘʥʦ ʧʽʟʥʽʰʝ. ɿʛʽʜʥʦ ʜʘʥʠʤ 

ʜʦʩʣʽʜʞʝʥʥʷ, 8,4% ʭʚʦʨʠʭ ʟ ʨʘʥʥʴʦʶ ʜʝʬʽʙʨʠʣʷʮʽʻʶ ʟʘʣʠʰʠʣʠʩʷ ʥʝʚʨʦʣʦʛʽʯʥʦ 
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ʟʜʦʨʦʚʽ, ʮʝʡ ʚʽʜʩʦʪʦʢ ʟʥʘʯʥʦ ʥʠʞʯʝ ʫ ʧʘʮʽʻʥʪʽʚ, ʜʝʬʽʙʨʠʣʷʮʽʷ ʷʢʠʤ ʧʨʦʚʦʜʠʣʘʩʷ 

ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʽʥʰʠʭ ʝʪʘʧʽʚ ʉʃʈ ï 2.4% [8]. 

ʇʨʦʪʝ ʟʘ ʜʘʥʠʤʠ ʽʥʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ , ʧʨʦʚʝʜʝʥʦʛʦ ʫ ʧʘʮʽʻʥʪʽʚ ʜʠʪʷʯʦʛʦ 

ʚʽʢʫ, ʚʠʞʠʚʘʥʥʷ ʽʟ ʟʙʝʨʝʞʝʥʥʷʤ ʥʝʚʨʦʣʦʛʽʯʥʦʛʦ ʟʜʦʨʦʚ'ʷ ʚʠʱʝ ʫ ʜʽʪʝʡ, 

ʜʝʬʽʙʨʠʣʷʮʽʷ ʫ ʷʢʠʭ ʙʫʣʘ ʥʝ ʨʘʥʥʴʦʶ. ʋ ʩʪʘʮʽʦʥʘʨʘʭ, ʦʩʦʙʣʠʚʦ ʫ ʜʽʪʝʡ ʛʨʫʜʥʦʛʦ 

ʚʽʢʫ, ʚʦʥʘ ʜʦʩʷʛʘʻ 12-25% ʫ ʨʘʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʪʠʢʠ çʧʦʧʝʨʝʜʥʴʦʾ ʉʃʈè [9]. 

ɺʠʩʥʦʚʢʠ. 

1. ʂʦʤʧʨʝʩʽʾ ʛʨʫʜʥʦʾ ʢʣʽʪʠʥʠ ʜʽʪʷʤ ʦʙʦʚ'ʷʟʢʦʚʦ ʧʦʚʠʥʥʽ 

ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ ʧʨʦʚʝʜʝʥʥʷʤ ʰʪʫʯʥʦʾ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ, ʱʦ ʦʙˇʨʫʥʪʦʚʫʻʪʴʩʷ 

ʥʘʡʯʘʩʪʽʰʝ ʘʩʬʽʢʪʠʯʥʠʤ ʭʘʨʘʢʪʝʨʦʤ ʟʫʧʠʥʢʠ ʩʝʨʮʷ, ʘ ʪʘʢʦʞ ʢʨʘʱʠʤ 

ʥʝʚʨʦʣʦʛʽʯʥʠʤ ʩʪʘʪʫʩʦʤ ʫ ʧʦʩʪʨʝʘʥʽʤʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ. 

2. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʥʠʥʽʰʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ, ʙʫʣʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʉʃʈ ʟ 

ʢʦʤʧʨʝʩʽʻʶ ʛʨʫʜʥʠʡ ʢʣʽʪʠʥʠ ʜʚʦʤʘ ʨʫʢʘʤʠ ʩʧʨʠʷʻ ʢʨʘʱʠʤ ʨʝʟʫʣʴʪʘʪʘʤ, ʥʽʞ 

ʉʃʈ ʦʜʥʽʻʾ ʨʫʢʦʶ, ʦʩʢʽʣʴʢʠ: ʾʾ ʣʝʛʰʝ ʚʠʢʦʥʫʚʘʪʠ, ʟʥʠʞʫʻʪʴʩʷ ʩʪʦʤʣʶʚʘʥʽʩʪʴ 

ʤʝʜʧʨʘʮʽʚʥʠʢʘ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʙʽʣʴʰ ʚʠʩʦʢʠʡ ʩʝʨʝʜʥʽʡ ʪʘ ʧʽʢʦʚʠʡ ʪʠʩʢ 

ʢʦʤʧʨʝʩʽʡ. 

3. ʇʦʪʨʽʙʥʦ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦ ʤʝʜʠʢʘʤʝʥʪʦʟʥʫ ʩʢʣʘʜʦʚʫ 

ʉʃʈ, ʚʠʭʦʜʷʯʠ ʟ ʪʦʛʦ, ʱʦ ʘʜʨʝʥʘʣʽʥ ʭʦʯ ʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ çʦʞʠʚʣʝʥʥʷè ʧʘʮʽʻʥʪʽʚ, 

ʘʣʝ ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʾʭ ʚʠʞʠʚʘʥʥʷ ʫ ʧʽʩʣʷʨʝʘʥʽʤʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ, ʘ ʪʘʢʦʞ 

ʚʠʢʣʠʢʘʻ ʩʪʽʡʢʠʡ ʥʝʚʨʦʣʦʛʽʯʥʠʡ ʜʝʬʽʮʠʪ. ɸʤʽʦʜʘʨʦʥ ʪʘ ʣʽʜʦʢʘʾʥ ʥʝ ʜʦʚʦʜʷʪʴ 

ʩʚʦʶ ʜʽʻʚʽʩʪʴ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʨʝʘʥʽʤʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ ʪʘ ʥʽʷʢ ʥʝ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʨʽʚʝʥʴ ʣʝʪʘʣʴʥʦʩʪʽ. 

4. ɼʝʬʽʙʨʠʣʷʮʽʷ ʫ ʜʽʪʝʡ ʦʙʦʚ'ʷʟʢʦʚʦ ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʨʦʚʝʜʝʥʘ ʧʽʩʣʷ 

ʢʦʤʧʨʝʩʽʡ ʛʨʫʜʥʦʾ ʢʣʽʪʠʥʠ ʪʘ ʐɺʃ, ʦʩʢʽʣʴʢʠ ʮʝ ʧʽʜʚʠʱʫʻ ʚʠʞʠʚʘʥʥʷ ʽʟ 

ʟʙʝʨʝʞʝʥʥʷʤ ʥʝʚʨʦʣʦʛʽʯʥʦʛʦ ʟʜʦʨʦʚ'ʷ ʧʘʮʽʻʥʪʽʚ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʦʾ ʣʽʪʝʨʘʪʫʨʠ. 

1. Titorchuk V. S. ʈɽɸʅɯʄɸʎɯʁʅɯ ɿɸʍʆɼʀ: ʄɽʊʆɼʀʂɸ ʊɸ 

ʅɽʆɹʍɯɼʅɯʉʊʔ ʇʈʆɺɽɼɽʅʅʗ //ʄʝʜʩʝʩʪʨʠʥʩʪʚʦ. ï 2020. ï ˉ. 1. ï ʉ. 47-51. 

2. Dumas F., Rea T.D., Fahrenbruch C., et al. Chest compression alone 

cardiopulmonary resuscitation is associated with better long-term survival compared 



139 

with standard cardiopulmonary resuscitation. Circulation // ï 2013. ï Vol. 127. ï 

P. 435ï441.  

3. Atkins D. L. et al. Part 11: Pediatric Basic Life Support and 

Cardiopulmonary Resuscitation Quality2015 American Heart Association Guidelines 

Update for Cardiopulmonary Resuscitation and Emergency Cardiovascular Care 

(Reprint) //Pediatrics. ï 2015. ï ʊ. 136. ï ˉ. Supplement_2. ï ʉ. S167-S175. 

4. Stevenson A. G. M. et al. CPR for children: one hand or two? 

//Resuscitation. ï 2005. ï ʊ. 64. ï ˉ. 2. ï ʉ. 205-208. 

5. ʆʛʣʷʜ ʉʃʈ ʪʘ ʥʝʚʽʜʢʣʘʜʥʦʾ ʜʦʧʦʤʦʛʠ ʧʨʠ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʚʽʜ 2020 ʨ. ʊʝʢʩʪ: ʝʣʝʢʪʨʦʥʥʠʡ // URL: https://cpr.heart.org/-

/media/CPR-Files/CPR-Guidelines-Files/Highlights/Hghlghts_2020ECCGuidelines_ 

Russian.pdf 

6. Soar J., Berg K. M. Early Epinephrine Administration for Cardiac Arrest 

//JAMA Network Open. ï 2021. ï ʊ. 4. ï ˉ. 8. ï ʉ. e2120725-e2120725. 

7. Aickin R. P. et al. on behalf of the International Liaison Committee on 

Resuscitation Pediatric Life Support Task Force. Pediatric targeted temperature 

management post cardiac arrest: Consensus on Science With Treatment 

Recommendations. International Liaison Committee on Resuscitation (ILCOR) 

Pediatric Life Support Task Force, February 25, 2019. ï 2019. 

8. Iconomu E. et al. ʈʘʥʥʷʷ ʜʝʬʠʙʨʠʣʣʷʮʠʷ ʠ ʚʳʞʠʚʘʝʤʦʩʪʴ ʧʘʮʠʝʥʪʦʚ, 

ʧʝʨʝʥʝʩʰʠʭ ʚʥʝʟʘʧʥʫʶ ʦʩʪʘʥʦʚʢʫ ʩʝʨʜʮʘ //ʊʠʭʦʦʢʝʘʥʩʢʠʡ ʤʝʜʠʮʠʥʩʢʠʡ 

ʞʫʨʥʘʣ. ï 2004. ï ˉ. 2. ï ʉ. 75-78. 

9. ɹʽʣʷʻʚ ɸ. ɺ. ʆʩʦʙʣʠʚʦʩʪʽ ʩʝʨʮʝʚʦ-ʣʝʛʝʥʝʚʦʾ ʽ ʮʝʨʝʙʨʘʣʴʥʦʾ 

ʨʝʘʥʽʤʘʮʽʾ ʫ ʜʽʪʝʡ. ï 2018. 

  

https://cpr.heart.org/-/media/CPR-Files/CPR-Guidelines-Files/Highlights/Hghlghts_2020ECCGuidelines_%20Russian.pdf
https://cpr.heart.org/-/media/CPR-Files/CPR-Guidelines-Files/Highlights/Hghlghts_2020ECCGuidelines_%20Russian.pdf
https://cpr.heart.org/-/media/CPR-Files/CPR-Guidelines-Files/Highlights/Hghlghts_2020ECCGuidelines_%20Russian.pdf


140 

ʋɼʂ: 616.155.194.8 

ɿɸʃɯɿʆɼɽʌɯʎʀʊ ʊɸ ɿɸʃɯɿʆɼɽʌɯʎʀʊʅɸ ɸʅɽʄɯʗ ʋ ʇʈɸʂʊʀʎɯ 

ʃɯʂɸʈʗ 

 

ʂʘʫʰʘʥʩʴʢʘ ʆʣʝʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ, 

ʢ.ʤʝʜ.ʥ., ʜʦʮʝʥʪ 

ʄʘʣʝʰʢʦ ʂʘʨʽʥʘ ʇʝʪʨʽʚʥʘ,  

ʩʪʫʜʝʥʪʢʘ 5 ʢʫʨʩʫ 

ʢʘʬʝʜʨʘ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʜʠʮʠʥʠ, ʢʣʽʥʽʯʥʦʾ ʬʘʨʤʘʢʦʣʦʛʽʾ  

ʪʘ ʧʨʦʬʝʩʽʡʥʠʭ ʭʚʦʨʦʙ 

ɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʏʝʨʥʽʚʮʽ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ɿʘʣʽʟʦʜʝʬʽʮʠʪʥʘ ʘʥʝʤʽʷ  ̒ʦʜʥʠʤ ʟ ʟʘʭʚʦʨʶʚʘʥʴ ʛʣʦʙʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʥʷ, ʘʜʞʝ ʚʽʜ ʥʴʦʛʦ ʩʪʨʘʞʜʘʶʪʴ ʙʣʠʟʴʢʦ 2 ʤʣʨʜ ʣʶʜʝʡ (30% ʥʘʩʝʣʝʥʥʷ 

ʧʣʘʥʝʪʠ). ɼʝʬʽʮʠʪ ʟʘʣʽʟʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʠʟʢʠ ʪʷʞʢʠʭ ʥʘʩʣʽʜʢʽʚ, ʚʢʣʶʯʘʶʯʠ 

ʥʝʩʧʨʠʷʪʣʠʚʠʡ ʨʝʟʫʣʴʪʘʪ ʚʘʛʽʪʥʦʩʪʽ, ʧʦʨʫʰʝʥʥʷ ʬʽʟʠʯʥʦʛʦ ʡ ʢʦʛʥʽʪʠʚʥʦʛʦ 

ʨʦʟʚʠʪʢʫ, ʧʽʜʚʠʱʝʥʠʡ ʨʠʟʠʢ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʚ ʜʽʪʝʡ  ̔ʟʥʠʞʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ 

ʚ ʜʦʨʦʩʣʠʭ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʟʘʣʽʟʦʜʝʬʽʮʠʪ, ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʘ ʘʥʝʤʽʷ, ʥʘʩʣʽʜʢʠ ʘʥʝʤʽʾ, 

ʩʠʤʧʪʦʤʠ ʘʥʝʤʽʾ. 

 

ɺʩʪʫʧ. ɿʘ ʜʘʥʠʤʠ ɺʩʝʩʚʽʪʥʴʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ (ɺʆʆɿ), 

ʚʠʨʘʞʝʥʠʡ ʜʝʬʽʮʠʪ ʟʘʣʽʟʘ  ̒ ʪʨʝʪʴʦʶ ʟʘ ʧʦʰʠʨʝʥʽʩʪʶ ʧʨʠʯʠʥʦʶ ʪʠʤʯʘʩʦʚʦʾ 

ʚʪʨʘʪʠ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʫ ʞʽʥʦʢ ʚʽʢʦʤ 15-44 ʨʦʢʠ. ɯʩʥʫʻ ʪʘʢʦʞ ʧʨʠʭʦʚʘʥʠʡ 

ʟʘʣʽʟʦʜʝʬʽʮʠʪ (ɿɼ), ʯʘʩʪʦʪʘ ʷʢʦʛʦ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 30 ʜʦ 40 % ʚ ʻʚʨʦʧʝʡʩʴʢʠʭ 

ʢʨʘʾʥʘʭ. ɿʘʣʽʟʦ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ʚʽʜʽʛʨʘʻ ʟʥʘʯʥʫ ʨʦʣʴ, ʘʜʞʝ ʟʘʚʜʷʢʠ ʡʦʤʫ 

ʧʽʜʪʨʠʤʫʶʪʴʩʷ ʪʨʘʥʩʧʦʨʪ ʢʠʩʥʶ; ʪʢʘʥʠʥʥʝ ʜʠʭʘʥʥʷ; ʬʫʥʢʮʽʷ ʤôʷʟʽʚ, ʟʦʢʨʝʤʘ 

ʤʽʦʢʘʨʜʘ; ʧʨʦʣʽʬʝʨʘʮʽʷ ʪʘ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʢʣʽʪʠʥ; ʢʣʽʪʠʥʥʠʡ  ̔ʛʫʤʦʨʘʣʴʥʠʡ 

ʽʤʫʥʽʪʝʪʠ; ʙʽʦʩʠʥʪʝʪʠʯʥʽ ʧʨʦʮʝʩʠ, ʝʥʝʨʛʝʪʠʯʥʠʡ ʦʙʤʽʥ, ʬʫʥʢʮʽʷ ʜʦʬʘʤʽʥ-, 

ʩʝʨʦʪʦʥʽʥ-,  ̔ ɻɸʄʂ--ʝʨʛʽʯʥʦʾ ʩʠʩʪʝʤ; ʨʝʛʫʣʷʮʽʷ ʢʦʛʥʽʪʠʚʥʠʭ ʬʫʥʢʮʽʡ, 

ʝʤʦʮʽʦʥʘʣʴʥʦʛʦ ʪʦʥʫʩʫ, ʮʠʨʢʘʜʥʠʭ ʨʠʪʤʽʚ, ʩʥʫ. ɿ ̔ʟʙʘʣʘʥʩʦʚʘʥʠʤ ʭʘʨʯʫʚʘʥʥʷʤ 
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ʣʶʜʠʥʘ ʦʪʨʠʤʫʻ ʜʦʩʪʘʪʥʶ ʢʽʣʴʢʽʩʪʴ ʟʘʣʽʟʘ. ɺʦʥʦ ʥʘʜʭʦʜʠʪ ɹ ʚ ʦʛʘʥʽʟʤ ʷʢ ʫ 

ʛʝʤʦʚʽʡ ʪʘʢ  ̔ ʥʝʛʝʤʦʚʽʡ ʬʦʨʤʽ. ɻʝʤʦʚʝ ʟʘʣʽʟʦ ʤʽʩʪʠʪʴʩʷ ʫ ʤôʷʩʽ, ʪʦʜʽ ʷʢ 

ʥʝʛʝʤʦʚʝ ï ʫ ʨʦʩʣʠʥʥʠʭ ʧʨʦʜʫʢʪʘʭ. ɿ ʨʦʟʚʠʪʢʦʤ ʩʫʩʧʽʣʴʩʪʚʘ ʚʩʝ ʙʽʣʴʰʝ ʣʶʜʝʡ 

ʧʝʨʝʭʦʜʷʪʴ ʥʘ ʚʝʛʝʪʘʨʽʘʥʩʪʚʦ ʪʘ ʚʝʛʘʥʩʪʚʦ, ʱʦ ʟʥʘʯʥʦ ʟʤʝʥʰʫʻ ʧʫʣ ʟʘʣʽʟʘ, ʷʢʠʡ 

ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʟ ʭʘʨʯʫʚʘʥʥʷʤ, ʘʜʞʝ ʪʘʢʠʡ ʩʪʠʣʴ ʭʘʨʯʫʚʘʥʥʷ ʥʝ ʤʽʩʪʠʪʴ 

ʛʝʤʦʚʦʛʦ ʟʘʣʽʟʘ. ʅʝʛʝʤʦʚʝ ʟʘʣʽʟʦ ʧʝʨʝʜʫʩʽʤ ʽʩʥʫʻ ʚ ʦʢʠʩʣʝʥʦʤʫ ʚʠʛʣʷʜʽ ʽʦʥʫ 

Fe3+, ʚ ʷʢʦʤʫ ʚʦʥʦ ʥʝ  ̒ʙʽʦʜʦʩʪʫʧʥʠʤ  ̔ʩʧʦʯʘʪʢʫ ʧʦʪʨʝʙʫʻ ʚʽʜʥʦʚʣʝʥʥʷ ʜʦ ʽʦʥʫ 

Fe2+, ʫ ʚʠʛʣʷʜʽ ʷʢʦʛʦ ʤʦʞʝ ʪʨʘʥʩʧʦʨʪʫʚʘʪʠʩʷ ʯʝʨʝʟ ʝʧʽʪʝʣʽʡ ʢʠʰʝʯʥʠʢʘ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʦʢʘʟʘʪʠ ʦʩʥʦʚʥʽ ʩʠʤʧʪʦʤʠ ʽ ʩʠʥʜʨʦʤʠ, ʷʢʽ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʟʘʣʽʟʦʜʝʬʽʮʠʪ ʪʘ ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʫ ʘʥʝʤʽʶ ʟʦʢʨʝʤʘ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʜʘʥʽ ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ 

ʟʘʨʫʙʽʞʥʠʭ ʩʪʘʪʝʡ ʟʘ ʢʣʶʯʦʚʠʤʠ ʩʣʦʚʘʤʠ: ʟʘʣʽʟʦʮʝʬʽʮʠʪ, ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʘ 

ʘʥʝʤʽʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʆʜʥʽʻʶ ʟ ʧʨʠʯʠʥ ɼɿ ʪʘ ɿɼɸ 

ʻ ʘʥʦʨʝʢʩʽʷ, ʷʢʫ ʜʦʩʠʪʴ ʩʢʣʘʜʥʦ ʜʽʘʛʥʦʩʪʫʚʘʪʠ. ʊʘʢʽ ʦʩʦʙʠ ʥʝʦʭʦʯʝ 

ʨʦʟʧʦʚʽʜʘʶʪʴ ʧʨʦ ʩʚʦʶ ʧʨʦʙʣʝʤʫ, ʪʦʤʫ ʣʽʢʘʨʶ ʩʣʽʜ ʟʚʝʨʪʘʪʠ ʫʚʘʛʫ ʥʘ ʧʦʚʝʜʽʥʢʫ 

ʧʽʜ ʯʘʩ ʟʙʦʨʫ ʘʥʘʤʥʝʟʫ, ʛʘʙʽʪʫʩ, ʥʘʷʚʥʽʩʪʴ ʩʠʜʝʨʦʧʝʥʽʯʥʠʭ ʦʟʥʘʢ, ʚʽʜʩʫʪʥʽʩʪʴ 

ʤʝʥʩʪʨʫʘʮʽʡ. ʊʘʢʦʞ ʧʘʮʽʻʥʪʮʽ ʩʣʽʜ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʧʨʦʡʪʠ ʪʝʩʪ ɽɸʊ 26 (Eating 

Attitudes Test), ʷʢʠʡ ʜʘʻ ʟʤʦʛʫ ʚʠʟʥʘʯʠʪʠ ʩʪʘʚʣʝʥʥʷ ʜʦ ʾʞʽ. 

ɭ ʪʽʩʥʠʡ ʟʚ'ʷʟʦʢ ʦʞʠʨʽʥʥʷ ʪʘ ʥʝʩʪʘʯʽ ʟʘʣʽʟʘ ʚ ʦʨʛʘʥʽʟʤʽ. ʆʞʠʨʽʥʥʷ ʯʘʩʪʦ ʻ 

ʨʝʟʫʣʴʪʘʪʦʤ ʭʘʨʯʫʚʘʥʥʷ ʟ ʥʝʜʦʩʪʘʪʥʽʤ ʫʤʽʩʪʦʤ ʟʘʣʽʟʘ. ʆʩʢʽʣʴʢʠ ʜʝʬʽʮʠʪ 

ʟʘʣʽʟʦʚʤʽʩʥʠʭ ʬʝʨʤʝʥʪʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʣʽʧʦʣʽʟʫ, ʪʘʢʽ 

ʧʘʮʽʻʥʪʠ ʪʷʞʢʦ ʚʪʨʘʯʘʶʪʴ ʚʘʛʫ. ɸ ʪʘʢʽ ʧʨʦʷʚʠ ʟʘʣʽʟʦʜʝʬʽʮʠʪʫ, ʷʢ ʫʪʦʤʘ, 

ʟʘʛʘʣʴʥʘ ʩʣʘʙʢʽʩʪʴ, ʟʘʧʘʤʦʨʦʯʝʥʥʷ, ʩʝʨʮʝʙʠʪʪʷ ʪʘ ʟʘʜʠʰʢʘ, ʟʥʘʯʥʦ ʦʙʤʝʞʫʶʪʴ 

ʬʽʟʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ. ʊʨʠʚʦʞʥʦ-ʜʝʧʨʝʩʠʚʥʽ ʨʦʟʣʘʜʠ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʚʥʘʩʣʽʜʦʢ 

ʩʠʜʝʨʦʧʝʥʽʾ, ʭʚʦʨʽ ʨʝʛʫʣʷʨʥʦ çʟʘʾʜʘʶʪʴè. 

ɯʩʥʫʻ ʪʘʢʦʞ ʥʠʟʢʘ ʩʪʘʥʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʩʣʫʛʫʚʘʪʠ ʧʨʠʯʠʥʘʤʠ ʥʝʩʪʘʯʽ ʟʘʣʽʟʘ 

ʚ ʦʨʛʘʥʽʟʤʽ, ʧʨʠ ʜʦʩʪʘʪʥʴʦʤʫ ʡʦʛʦ ʥʘʜʭʦʜʞʝʥʥʶ ʟ ʾʞʝʶ. ʅʘʩʘʤʧʝʨʝʜ 

ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʚʠʧʘʜʢʽʚ ʤʘʣʴʘʙʩʦʨʙʮʽʾ ʟʘʣʽʟʘ, ʧʦʩʠʣʝʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʣʽʟʘ 

ʦʨʛʘʥʽʟʤʦʤ ï ʚʪʨʘʪʘ ʝʧʽʜʝʨʤʽʩʫ ʪʘ ʚʦʣʦʩʩʷ, ʚʠʜʽʣʝʥʥʷ ʽʟ ʩʝʯʝʶ ʪʘ ʢʘʣʦʤ, ʬʽʟʠʯʥʽ 
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ʥʘʚʘʥʪʘʞʝʥʥʷ, ʧʦʩʠʣʝʥʝ ʧʦʪʦʚʠʜʽʣʝʥʥʷ, ʽʥʪʝʥʩʠʚʥʝ ʟʨʦʩʪʘʥʥʷ (ʜʠʪʷʯʠʡ 

 ̔ʧʽʜʣʽʪʢʦʚʠʡ ʚʽʢ), ʚʘʛʽʪʥʽʩʪʴ ʽ ʣʘʢʪʘʮʽʷ, ʧʫʭʣʠʥʠ (ʷʢ ʜʦʙʨʦʷʢʽʩʥʽ ʪʘʢ ʽ ʟʣʦʷʢʽʩʥʽ), 

ʙʫʜʴ-ʷʢʽ ʢʨʦʚʦʚʪʨʘʪʠ, ʛʝʤʘʪʫʨʽʷ ʧʨʠ ʭʚʦʨʦʙʘʭ ʥʠʨʦʢ ʽ ʩʝʯʦʚʠʚʽʜʥʠʭ ʰʣʷʭʽʚ 

(ʛʣʦʤʝʨʫʣʦʥʝʬʨʠʪ, ʧʦʣʽʢʽʩʪʦʟ, ʘʤʽʣʦʾʜʦʟ ʥʠʨʦʢ, ʪʫʙʝʨʢʫʣʴʦʟ, ʨʘʢ ʩʝʯʦʚʦʛʦ 

ʤʽʭʫʨʘ ʪʘ ʽʥ.), ʛʝʤʦʨʘʛʽʯʥʽ ʜʽʘʪʝʟʠ, ʥʦʩʦʚʽ ʢʨʦʚʦʪʝʯʽ (ʥʘʧʨʠʢʣʘʜ, ʭʚʦʨʦʙʘ 

ʆʩʣʝʨʘ, ʛʝʤʦʨʘʛʽʯʥʠʡ ʜʽʘʪʝʟ, ʘʨʪʝʨʽʘʣʴʥʘ ʛʽʧʝʨʪʝʥʟʽʷ). ʊʘʢʦʞ ʘʥʝʤʽʶ ʤʦʞʫʪʴ 

ʩʧʨʠʯʠʥʷʪʠ ʧʘʨʘʟʠʪʘʨʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ (ʘʥʢʽʣʦʩʪʦʤʽʜʦʟ), ʢʨʦʚʦʚʪʨʘʪʠ ʚ 

ʟʘʤʢʥʝʥʽ ʧʦʨʦʞʥʠʥʠ ʪʽʣʘ ʟ ʧʦʜʘʣʴʰʠʤ ʧʦʨʫʰʝʥʥʷʤ ʨʝʫʪʠʣʽʟʘʮʽʾ ʟʘʣʽʟʘ 

(ʝʥʜʦʤʝʪʨʽʦʟ, ʽʟʦʣʴʦʚʘʥʠʡ ʣʝʛʝʥʝʚʠʡ ʛʝʤʦʩʠʜʝʨʦʟ, ʩʠʥʜʨʦʤ ɻʫʜʧʘʩʯʝʨʘ ʪʦʱʦ). 

ʉʧʦʯʘʪʢʫ ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʘ ʘʥʝʤʽʷ (ɿɼɸ) ʤʦʞʝ ʙʫʪʠ ʥʘʩʪʽʣʴʢʠ ʣʝʛʢʦʶ, ʱʦ 

ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʧʦʤʽʯʝʥʦʶ. ɸʣʝ ʚ ʤʽʨʫ ʪʦʛʦ, ʷʢ ʚ ʦʨʛʘʥʽʟʤʽ ʥʘʨʦʩʪʘʻ ʜʝʬʽʮʠʪ 

ʟʘʣʽʟʘ ʽ ʧʦʛʽʨʰʫʻʪʴʩʷ ʘʥʝʤʽʷ, ʦʟʥʘʢʠ ʽ ʩʠʤʧʪʦʤʠ ʧʦʩʠʣʶʶʪʴʩʷ. 

ʆʟʥʘʢʠ ʪʘ ʩʠʤʧʪʦʤʠ ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʦʾ ʘʥʝʤʽʾ ʤʦʞʫʪʴ ʚʢʣʶʯʘʪʠ: 

Å ʅʘʜʟʚʠʯʘʡʥʘ ʚʪʦʤʘ 

Å ʉʣʘʙʢʽʩʪʴ 

Å ɹʣʽʜʘ ʰʢʽʨʘ 

Å ɹʽʣʴ ʫ ʛʨʫʜʷʭ, ʧʨʠʩʢʦʨʝʥʝ ʩʝʨʮʝʙʠʪʪʷ ʘʙʦ ʟʘʜʠʰʢʘ 

Å ɻʦʣʦʚʥʠʡ ʙʽʣʴ, ʟʘʧʘʤʦʨʦʯʝʥʥʷ ʘʙʦ ʟʘʧʘʤʦʨʦʯʝʥʥʷ 

Å ʍʦʣʦʜʥʽ ʨʫʢʠ ʽ ʥʦʛʠ 

Å ɿʘʧʘʣʝʥʥʷ ʘʙʦ ʭʚʦʨʦʙʣʠʚʽʩʪʴ ʷʟʠʢʘ 

Å ʃʘʤʢʽ ʥʽʛʪʽ 

Å ʅʝʟʚʠʯʘʡʥʘ ʪʷʛʘ ʜʦ ʥʝ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʪʘʢʠʭ ʷʢ ʣʽʜ, ʙʨʫʜ ʘʙʦ 

ʢʨʦʭʤʘʣʴ 

Å ʇʦʛʘʥʠʡ ʘʧʝʪʠʪ, ʦʩʦʙʣʠʚʦ ʫ ʥʝʤʦʚʣʷʪ ʽ ʜʽʪʝʡ ɿɼɸ. 

ʋ ʟʘʛʘʣʴʥʽʡ ʧʦʧʫʣʷʮʽʾ ʣʘʪʝʥʪʥʠʡ ʟʘʣʽʟʦʜʝʬʽʮʠʪ (ʘʙʦ ʚ ʘʥʛʣʦʤʦʚʥʽʡ 

ʣʽʪʝʨʘʪʫʨʽ ï ʽron deficiency non-anemic, IDNA) ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʫ 30% ʞʽʥʦʢ ʽ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʥʘʞʝʥʥʷʤ ʟʘʧʘʩʽʚ ʟʘʣʽʟʘ, ʪʦʙʪʦ ʟʥʠʞʝʥʥʷʤ ʨʽʚʥʷ ʬʝʨʠʪʠʥʫ, 

ʧʨʠ ʥʦʨʤʘʣʴʥʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʝʤʦʛʣʦʙʽʥʫ ʫ ʢʨʦʚʽ. ʃʠʰʝ ʫ 13,4% ʦʩʽʙ ʨʽʚʝʥʴ 

ʬʝʨʠʪʠʥʫ ʚʽʜʥʦʚʣʶʻʪʴʩʷ ʩʘʤʦʩʪʽʡʥʦ, ʚ ʽʥʰʦʾ ʞ ʯʘʩʪʢʠ ʞʽʥʦʢ ʟʙʝʨʽʛʘʻʪʴʩʷ 

ʥʠʟʴʢʠʤ ʽ ʚʝʜʝ ʜʦ ʨʦʟʚʠʪʢʫ ʨʽʟʥʠʭ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ. 
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ʅʘʡʚʘʞʣʠʚʽʰʠʤ ʣʘʙʦʨʘʪʦʨʥʠʤ ʢʨʠʪʝʨʽʻʤ ʻ ʨʽʚʝʥʴ ʩʠʨʦʚʘʪʢʦʚʦʛʦ 

ʬʝʨʠʪʠʥʫ (ʫ ʥʦʨʤʽï ʢʦʥʮʝʥʪʨʘʮʽʷ 58-150 ʤʢʛ/ʣ, ʟʥʠʞʝʥʥʷ <15 ʤʢʛ/ʣ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʥʘʷʚʥʽʩʪʴ ɿɼ, ʥʘʚʽʪʴ ʷʢʱʦ ʽʥʰʽ ʧʦʢʘʟʥʠʢʠ ʚ ʥʦʨʤʽ, ʯʝʨʝʟ ʢʦʤʧʝʥʩʘʪʦʨʥʫ 

ʧʽʜʪʨʠʤʢʫ ʨʽʚʥʷ ʟʘʣʽʟʘ ʟ ʜʝʧʦ). ʇʽʜ ʯʘʩ ʜʽʘʛʥʦʩʪʠʢʠ ɿɼ ʚʠʟʥʘʯʘʶʪʴ ʪʘʢʦʞ ʨʽʚʝʥʴ 

ʛʝʤʦʛʣʦʙʽʥʫ, ʝʨʠʪʨʦʮʠʪʽʚ, ʧʦʢʘʟʥʠʢ ʛʝʤʘʪʦʢʨʠʪʫ, ʚʽʜʩʦʪʦʢ (ʢʦʝʬʽʮʽʻʥʪ) 

ʥʘʩʠʯʝʥʥʷ ʪʨʘʥʩʬʝʨʠʥʫ ʟʘʣʽʟʦʤ (ʚʠʟʥʘʯʘʻ ʩʪʘʥ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʫʣʫ Fe, ʚ 

ʥʦʨʤʽï 30-45%, ʧʨʠ ɿɼ ʟʘʚʞʜʠ <20%), ʝʨʠʪʨʦʮʠʪʘʨʥʽ ʽʥʜʝʢʩʠ (MCVï ʩʝʨʝʜʥʽʡ 

ʦʙʩʷʛ ʝʨʠʪʨʦʮʠʪʫ, ʥʦʨʤʘï 83-97 ʬʣ, MCHï ʩʝʨʝʜʥʽʡ ʫʤʽʩʪ ʛʝʤʦʛʣʦʙʽʥʫ ʚ 

-ʝʨʠʪʨʦʮʠʪʽ, ʥʦʨʤʘï 27-31 ʧʛ), MCHC (ʩʝʨʝʜʥʷ ʢʦʥʮʝʥʪʨʘʮʽʷ ʛʝʤʦʛʣʦʙʽʥʫ ʚ 

ʝʨʠʪʨʦʮʠʪʘʨʥʽʡ ʤʘʩʽ, ʥʦʨʤʘï 32-36 ʛ/ʜʣ), RDW (ʜʽʘʧʘʟʦʥ ʨʦʟʧʦʜʽʣʫ ʝʨʠʪʨʦʮʠʪʽʚ 

ʟʘ ʦʙôʻʤʦʤ). ɼʦʮʽʣʴʥʠʤ ʚʚʘʞʘʻʪʴʩʷ ʚʠʟʥʘʯʝʥʥʷ ʝʨʠʪʨʦʧʦʝʪʠʥʫ. ʄʝʥʰ 

ʜʦʩʪʦʚʽʨʥʠʤʠ ʻ ʨʽʚʝʥʴ ʩʠʨʦʚʘʪʢʦʚʦʛʦ ʟʘʣʽʟʘ ʪʘ ʟʘʛʘʣʴʥʘ ʟʘʣʽʟʦʟʚôʷʟʫʚʘʣʴʥʘ 

ʟʜʘʪʥʽʩʪʴ ʩʠʨʦʚʘʪʢʠ. 

ɿ ʤʝʪʦʶ ʩʢʨʠʥʽʥʛʫ ʜʦʩʪʘʪʥʽʤ ʻ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʬʝʨʠʪʠʥʫ ï ʷʢ 

ʥʘʡʯʫʪʣʠʚʽʰʦʛʦ ʧʦʢʘʟʥʠʢʘ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʽʩʪʠʥʥʠʡ ɿɼ ʚ ʦʨʛʘʥʽʟʤʽ. 

 

ɺʠʩʥʦʚʦʢ. ʆʪʞʝ, ʜʝʬʽʮʠʪ ʟʘʣʽʟʘ ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʜʣʷ 

ʚʩʽʭ ʚʽʢʦʚʠʭ ʛʨʫʧ, ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʻ ʥʘ ʷʢʽʩʪʴ ʞʠʪʪʷ ʣʶʜʠʥʠ, ʚʠʥʠʢʥʝʥʥʷ ʪʘ 

ʧʝʨʝʙʽʛ ʧʘʪʦʣʦʛʽʾ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ. ʇʨʦʙʣʝʤʘ ʟʘʣʽʟʦʜʝʬʽʮʠʪʫ ʙʘʛʘʪʦʨʽʚʥʝʚʘ ʡ 

ʜʫʞʝ ʚʘʞʣʠʚʘ. ʆʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʧʦʪʨʝʙʫʻ ʣʘʪʝʥʪʥʠʡ ʟʘʣʽʟʦʜʝʬʽʮʠʪ, ʷʢʠʡ ʤʦʞʝ 

ʤʘʩʢʫʚʘʪʠʩʷ ʧʽʜ ʭʨʦʥʽʯʥʫ ʚʪʦʤʫ. ʇʘʮʽʻʥʪʠ ʟ ʦʟʥʘʢʘʤʠ ʟʘʣʽʟʦʜʝʬʽʮʠʪʫ ʯʠ ɿɼɸ 

ʧʦʪʨʝʙʫʶʪʴ ʜʫʞʝ ʨʝʪʝʣʴʥʦʛʦ ʟʽʙʨʘʥʥʷ ʘʥʘʤʥʝʟʫ. ɸʜʞʝ ʚʘʞʣʠʚʦ ʚʠʣʽʢʫʚʘʪʠ 

ʧʝʨʰʦʧʨʠʯʠʥʫ ʜʘʥʦʛʦ ʩʪʘʥʫ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 

1. ʂʦʨʝʢʮʽʷ ʜʝʬʽʮʠʪʫ ʟʘʣʽʟʘ ʪʘ ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʦʾ ʘʥʝʤʽʾ ʫ ʞʽʥʦʢ, ʷʢʽ 

ʜʦʪʨʠʤʫʶʪʴʩʷ ʚʝʛʝʪʘʨʽʘʥʩʴʢʦʾ ʽ ʚʝʛʘʥʩʴʢʦʾ ʜʽʻʪʠ ɸʚʪʦʨʠ: ʖ. ɺ. ɼʘʚʠʜʦʚʘ, ʜ. 

ʤʝʜ. ʥ., ʧʨʦʬʝʩʦʨ, ʟʘʚʽʜʫʚʘʯ ʚʽʜʜʽʣʝʥʥʷ ʘʢʫʰʝʨʩʴʢʠʭ ʧʨʦʙʣʝʤ ʝʢʩʪʨʘʛʝʥʽʪʘʣʴʥʦʾ 

ʧʘʪʦʣʦʛʽʾ, ɸ. ʖ. ʃʠʤʘʥʩʴʢʘ, ʢ. ʤʝʜ. ʥ., ʖ. ʇ. ʅʝʨʦʟʥʘʢ, ɼʋ çɯʥʩʪʠʪʫʪ ʧʝʜʽʘʪʨʽʾ, 

ʘʢʫʰʝʨʩʪʚʘ ʽ ʛʽʥʝʢʦʣʦʛʽʾ ʽʤ. ʘʢʘʜ. ʆ. ʄ. ʃʫʢôʷʥʦʚʦʾ ʅɸʄʅ ʋʢʨʘʾʥʠè, ʤ. ʂʠʾʚ, 
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ʊʝʤʘʪʠʯʥʠʡ ʥʦʤʝʨ çɸʢʫʰʝʨʩʪʚʦ, ɻʽʥʝʢʦʣʦʛʽʷ, ʈʝʧʨʦʜʫʢʪʦʣʦʛʽʷè ˉ 3 (39) 

2020 ʨ. 

2. ʇʨʠʭʦʚʘʥʽ ʪʘ ʥʘʷʚʥʽ ʧʨʦʷʚʠ ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʦʾ ʘʥʝʤʽʾ ʚ ʱʦʜʝʥʥʽʡ 

ʧʨʘʢʪʠʮʽ ʣʽʢʘʨʷ ʉ.ɺ. ɹʦʥʜʘʨʯʫʢ, ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ʄ.ɯ. ʇʠʨʦʛʦʚʘ , ʄʝʜʠʯʥʘ ʛʘʟʝʪʘ çɿʜʦʨʦʚôʷ ʋʢʨʘʾʥʠ 21 ʩʪʦʨʽʯʯʷè 

ˉ 15 (484), 2020 ʨ. 

3. ɿʘʣʽʟʦʜʝʬʽʮʠʪ ʽ ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʘ ʘʥʝʤʽʷ: ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʬʽʣʘʢʪʠʢʠ 

ʪʘ ʣʽʢʫʚʘʥʥʷ ʅ.ɺ. ʍʦʤʷʢ, ʢ.ʤ.ʥ., ʉ.ʇ. ʂʘʡʜʘʰ, ʢʘʬʝʜʨʘ ʬʘʨʤʘʮʽʾ ʪʘ ʢʣʽʥʽʯʥʦʾ 

ʬʘʨʤʘʮʽʾ ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʄʝʜʠʯʥʘ ʛʘʟʝʪʘ 

çɿʜʦʨʦʚôʷ ʋʢʨʘʾʥʠ 21 ʩʪʦʨʽʯʯʷè ˉ 1 (518), 2022 ʨ. 

4. çʄʘʩʢʠè ʣʘʪʝʥʪʥʦʛʦ ʟʘʣʽʟʦʜʝʬʽʮʠʪʫ: ʩʠʥʜʨʦʤ ʭʨʦʥʽʯʥʦʾ ʚʪʦʤʠ ʪʘ 

ʨʝʮʠʜʠʚʫʶʯʽ ʽʥʬʝʢʮʽʾ ʩʪʘʪʝʚʠʭ ʰʣʷʭʽʚ, ʏʣʝʥ--ʢʦʨʝʩʧʦʥʜʝʥʪ ʅɸʄʅ ʋʢʨʘʾʥʠ, 

ʟʘʚʽʜʫʚʘʯ ʚʽʜʜʽʣʝʥʥʷ ʝʥʜʦʢʨʠʥʥʦʾ ʛʽʥʝʢʦʣʦʛʽʾ ɼʋ çɯʥʩʪʠʪʫʪ ʧʝʜʽʘʪʨʽʾ, 
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ʋɼʂ 61  

ʆʉʆɹʃʀɺʆʉʊɯ ʇɽʈɽɹɯɻʋ ʊʋɹɽʈʂʋʃʔʆɿʋ ʃɽɻɽʅʔ ʋ ɺɯʃ-

ɯʅʌɯʂʆɺɸʅʀʍ ʊɸ ʍɺʆʈʀʍ ʅɸ ʉʅɯɼ 

 

ʂʦʙʘ ɺʽʪʘʣʽʥʘ ɯʛʦʨʽʚʥʘ 

ʉʪʫʜʝʥʪʢʘ V ʢʫʨʩʫ 

ɼʞʫʨʷʢ ɭʣʠʟʘʚʝʪʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ 

ʉʪʫʜʝʥʪʢʘ V ʢʫʨʩʫ 

ʈʫʜʘʥ ɯʚʘʥʥʘ ɺʘʩʠʣʽʚʥʘ 

ɸʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʝʢʮʽʡʥʠʭ ʭʚʦʨʦʙ ʪʘ ʝʧʽʜʝʤʽʦʣʦʛʽʾ 

ɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʏʝʨʥʽʚʮʽ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʆʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʧʨʠʯʠʥ ʝʧʽʜʝʤʽʾ ʪʫʙʝʨʢʫʣʴʦʟʫ ʻ ʧʘʥʜʝʤʽʷ ɺɯʃ-

ʽʥʬʝʢʮʽʾ. ʉʧʝʮʽʘʣʽʩʪʠ ʮʝʥʪʨʫ ʟ ʢʦʥʪʨʦʣʶ ʟʘ ʭʚʦʨʠʤʠ ʚ ʉʐɸ ʚʞʝ ʚ 1992 ʨʦʮʽ 

ʚʠʟʥʘʯʠʣʠ ʧʦʻʜʥʘʥʥʷ ʫʨʘʞʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʥʘ ʉʅɯɼ ʽ ʪʫʙʝʨʢʫʣʴʦʟ ʷʢ ʧʘʥʜʝʤʽʶ. 

ɿʚʠʯʘʡʥʦ ʪʫʙʝʨʢʫʣʴʦʟ ʜʽʘʛʥʦʩʪʫʶʪʴ ʫ 10ï15 % ɺɯʃ-ʽʥʬʽʢʦʚʘʥʠʭ. ʋ ʢʨʘʾʥʘʭ, ʱʦ 

ʨʦʟʚʠʚʘʶʪʴʩʷ, ʩʝʨʝʜ ʭʚʦʨʠʭ ʥʘ ʉʅɯɼ ʪʫʙʝʨʢʫʣʴʦʟ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ 40 % 

ʚʠʧʘʜʢʽʚ. ʋ ʦʩʽʙ, ʷʢʽ ʟʘʨʘʞʝʥʽ ʄ. Tuberculosis, ɺɯʃ-ʽʥʬʝʢʮʽʷ ʻ ʧʨʠʯʠʥʦʶ 

ʧʝʨʝʭʦʜʫ ʙʝʟʩʠʤʧʪʦʤʥʦʾ ʪʫʙʝʨʢʫʣʴʦʟʥʦʾ ʽʥʬʝʢʮʽʾ ʚ ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʘ 

ʪʫʙʝʨʢʫʣʴʦʟ. ʈʠʟʠʢ ʨʦʟʚʠʪʢʫ ʪʝʙʝʨʢʫʣʴʦʟʫ ʫ ɺɯʃ-ʽʥʬʽʢʦʚʘʥʠʭ ʟʨʦʩʪʘʻ ʚ 15ï30 

ʨʘʟʽʚ. ʇʦ ʤʽʨʽ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ɺɯʃ-ʽʥʬʝʢʮʽʾ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ ʯʠʩʣʘ ʪʘ 

ʦʩʣʘʙʣʝʥʥʷ ʉD4-ʣʽʤʬʦʮʠʪʽʚ. ɯʤʫʥʥʘ ʩʠʩʪʝʤʘ ʚʪʨʘʯʘʻ ʟʜʘʪʥʽʩʪʴ ʧʦʧʝʨʝʜʠʪʠ ʨʽʩʪ 

ʽ ʣʦʢʘʣʽʟʫʚʘʪʠ ʧʦʰʠʨʝʥʥʷ ʄɹʊ. ʊʦʤʫ ʯʘʩʪʽʰʝ ʪʨʘʧʣʷʶʪʴʩʷ ʜʠʩʝʤʽʥʦʚʘʥʽ ʡ 

ʧʦʟʘʣʝʛʝʥʝʚʽ ʬʦʨʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʘʣʝ ʣʝʛʝʥʝʚʠʡ ʪʫʙʝʨʢʫʣʴʦʟ ʟʘʣʠʰʘʻʪʴʩʷ 

ʥʘʡʧʦʰʠʨʝʥʽʰʦʶ ʬʦʨʤʦʶ ʫ ɺɯʃ-ʽʥʬʽʢʦʚʘʥʠʭ ʦʩʽʙ. ʆʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʧʨʦʙʣʝʤʘ 

ʪʫʙʝʨʢʫʣʴʦʟʫ ʪʘ ɺɯʃ/ ʉʅɯɼʫ ʜʣʷ ʤʝʰʢʘʥʮʽʚ ʋʢʨʘʾʥʠ ʥʘʙʫʣʘ ʟʘʛʨʦʟʣʠʚʦʛʦ ʩʪʘʥʫ. 

ɺ ʋʢʨʘʾʥʽ ʦʜʥʦʯʘʩʥʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʝʧʽʜʝʤʽʾ ʜʚʦʭ ʩʦʮʽʘʣʴʥʦ ʥʝʙʝʟʧʝʯʥʠʭ 

ʭʚʦʨʦʙ ð ʪʫʙʝʨʢʫʣʴʦʟʫ (ʊɹ) ʽ ɺɯʃ/ ʉʅɯɼʫ. ɺ ʋʢʨʘʾʥʽ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʤʘʡʞʝ 60 

ʪʠʩ. ɺɯʃ-ʽʥʬʽʢʦʚʘʥʠʭ. ʇʨʠ ʪʘʢʦʤʫ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʦʤʫ ʩʪʘʥʦʚʠʱʽ ʦʯʽʢʫʻʪʴʩʷ 

ʟʥʘʯʥʝ ʟʨʦʩʪʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘ ɺɯʃ/ʉʅɯɼ-ʘʩʦʮʽʡʦʚʘʥʠʡ ʪʫʙʝʨʢʫʣʴʦʟ, ʢʨʽʤ 

ʪʦʛʦ, ʥʘʣʘʛʦʜʞʝʥʘ ʩʠʩʪʝʤʘ ʚʠʷʚʣʝʥʥʷ ʪʫʙʝʨʢʫʣʴʦʟʫ ʩʝʨʝʜ ʟʘʛʘʣʴʥʦʾ ʧʦʧʫʣʷʮʽʾ 
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ʥʘʩʝʣʝʥʥʷ ʥʝʜʦʩʪʘʪʥʴʦ ʝʬʝʢʪʠʚʥʘ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʪʫʙʝʨʢʫʣʴʦʟʫ ʩʝʨʝʜ ɺɯʃ-

ʽʥʬʽʢʦʚʘʥʠʭ ʦʩʽʙ ʯʝʨʝʟ ʘʪʠʧʦʚʠʡ ʧʝʨʝʙʽʛ ʧʦʻʜʥʘʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ. 

 

ʄʝʪʘ ʽ ʟʘʚʜʘʥʥʷ. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʣʽʪʝʨʘʪʫʨʥʽ ʜʘʥʽ ʧʨʦ ʦʩʦʙʣʠʚʦʩʪʽ 

ʧʝʨʝʙʽʛʫ ʪʫʙʝʨʢʫʣʴʦʟʫ ʣʝʛʝʥʴ ʫ ɺɯʃ-ʽʥʬʽʢʦʚʘʥʠʭ ʪʘ ʭʚʦʨʠʭ ʥʘ ʉʅɯɼ.  

 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʦʚʝʜʝʥʦ ʦʛʣʷʜ ʩʫʯʘʩʥʦʾ 

ʣʽʪʝʨʘʪʫʨʠ ʧʨʦ ʦʩʦʙʣʠʚʦʩʪʽ ʧʝʨʝʙʽʛʫ ʪʫʙʝʨʢʫʣʴʦʟʫ ʣʝʛʝʥʴ ʫ ɺɯʃ-ʽʥʬʽʢʦʚʘʥʠʭ ʪʘ 

ʭʚʦʨʠʭ ʥʘ ʉʅɯɼ. 

 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʊʫʙʝʨʢʫʣʴʦʟ ð ʧʦʰʠʨʝʥʝ ʽʥʬʝʢʮʽʡʥʝ 

ʟʘʭʚʦʨʶʚʘʥʥʷ (ʫ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʣʝʪʘʣʴʥʝ) ʟ ʭʨʦʥʽʯʥʠʤ ʧʝʨʝʙʽʛʦʤ ʽ ʯʘʩʪʦʶ 

ʙʘʛʘʪʦʩʠʩʪʝʤʥʽʩʪʶ ʫʨʘʞʝʥʴ. ʉʧʨʠʯʠʥʶʶʪʴ ʨʽʟʥʽ ʚʠʜʠ ʤʽʢʦʙʘʢʪʝʨʽʡ, ʧʨʦʪʝ 

ʯʘʩʪʽʰʝ ʟʘ ʚʩʝ Mycobacterium tuberculosis. ʈʝʩʧʽʨʘʪʦʨʥʽ ʩʠʤʧʪʦʤʠ ʧʨʦʷʚʣʷʣʠʩʷ 

ʩʫʭʠʤ ʪʘ ʚʦʣʦʛʠʤ ʢʘʰʣʝʤ, ʢʨʦʚʦʭʘʨʢʘʥʥʷʤ ʪʘ ʟʘʜʠʰʢʦʶ. ʂʘʰʝʣʴ ʩʫʭʠʡ ʪʘ ʽʟ 

ʚʠʜʽʣʝʥʥʷʤ ʤʦʢʨʦʪʠʥʥʷ ʚʽʜʟʥʘʯʘʣʠ 76,7 % ʭʚʦʨʠʭ ɺɯʃ-ʽʥʬʽʢʦʚʘʥʠʭ, 94,8 % ð 

ʭʚʦʨʠʭ ʥʘ ʉʅɯɼ ʽ 70,5 % ð ɺɯʃ-ʥʝʛʘʪʠʚʥʠʭ ʧʘʮʽʻʥʪʽʚ. ʆʪʞʝ, ʭʚʦʨʽ ʥʘ ʉʅɯɼ 

ʯʘʩʪʽʰʝ ʩʢʘʨʞʠʣʠʩʴ ʥʘ ʢʘʰʝʣʴ ʽʟ ʚʠʜʽʣʝʥʥʷʤ ʤʦʢʨʦʪʠʥʥʷ (53,4 %), ʥʽʞ ɺɯʃ-

ʽʥʬʽʢʦʚʘʥʽ ʦʩʦʙʠ (45,3 %). ʏʘʩʪʦʪʘ ʟʘʜʠʰʢʠ ʫ ʭʚʦʨʠʭ ʥʘ ʉʅɯɼ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʫ 

41,4 %, ʱʦ ʚʽʜʧʦʚʽʜʥʦ ʫ 3,6 ʽ 4,6 ʨʘʟʽʚ ʯʘʩʪʽʰʝ, ʥʽʞ ʫ ɺɯʃ-ʽʥʬʽʢʦʚʘʥʠʭ (11,6 %) 

ʪʘ ɺɯʃ-ʥʝʛʘʪʠʚʥʠʭ ʧʘʮʽʻʥʪʽʚ (8,9 %).ɿ ʽʥʰʠʭ ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʽʚ ʚʠʷʚʣʝʥʽ 

ʟʙʽʣʴʰʝʥʽ ʧʝʨʠʬʝʨʠʯʥʽ ʣʽʤʬʘʪʠʯʥʽ ʚʫʟʣʠ ʫ 8 (9,3 %) ʧʘʮʽʻʥʪʽʚ ɺɯʃ-ʽʥʬʽʢʦʚʘʥʠʭ 

ʪʘ ʫ 16 (27,6 %) ʭʚʦʨʠʭ ʥʘ ʉʅɯɼ. ʋ ɺɯʃ-ʥʝʛʘʪʠʚʥʠʭ ʧʘʮʽʻʥʪʽʚ ʟʙʽʣʴʰʝʥʽ 

ʧʝʨʠʬʝʨʠʯʥʽ ʣʽʤʬʘʪʠʯʥʽ ʚʫʟʣʠ ʥʝ ʚʠʟʥʘʯʘʣʠ. ʂʣʽʥʽʯʥʽ ʧʨʦʷʚʠ ʪʫʙʝʨʢʫʣʴʦʟʫ 

ʣʝʛʝʥʴ ʥʘ ʨʘʥʥʽʡ ʩʪʘʜʽʾ ɺɯʃ-ʽʥʬʝʢʮʽʾ ʥʝ ʤʘʶʪʴ ʦʩʦʙʣʠʚʦʩʪʝʡ. ɿʚʠʯʘʡʥʦ 

ʚʠʷʚʣʷʶʪʴʩʷ ʽʥʬʽʣʴʪʨʘʪʠʚʥʽ, ʜʠʩʝʤʽʥʦʚʘʥʽ, ʨʽʜʰʝ ʚʦʛʥʠʱʝʚʽ ʧʨʦʮʝʩʠ, ʫ 

ʧʦʣʦʚʠʥʽ ʚʠʧʘʜʢʽʚ ð ʟ ʨʦʟʧʘʜʦʤ ʪʘ ʙʘʢʪʝʨʽʦʚʠʜʽʣʝʥʥʷʤ. ʊʫʙʝʨʢʫʣʴʦʟ ʣʝʛʝʥʽʚ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʪʘʢ ʩʘʤʦ, ʷʢ ʽ ʫ ɺɯʃ-ʥʝʛʘʪʠʚʥʠʭ ʧʘʮʽʻʥʪʽʚ, ʪʦʤʫ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʘ 

ʪʝʨʘʧʽʷ ʚʠʷʚʣʷʻʪʴʩʷ ʝʬʝʢʪʠʚʥʦʶ, ʽ ʪʫʙʝʨʢʫʣʴʦʟ ʚʠʣʽʢʦʚʫʻʪʴʩʷ. ʅʘ ʧʽʟʥʽʭ 

ʩʪʘʜʽʷʭ, ʪʦʙʪʦ ʫ ʭʚʦʨʠʭ ʥʘ ʉʅɯɼ, ʪʫʙʝʨʢʫʣʴʦʟ ʧʝʨʝʙʽʛʘʻ ʟʣʦʷʢʽʩʥʦ, ʟ ʰʚʠʜʢʠʤ 
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ʧʨʦʛʨʝʩʫʚʘʥʥʷʤ ʧʨʦʮʝʩʫ ʚ ʣʝʛʝʥʷʭ, ʟʽ ʩʭʠʣʴʥʽʩʪʶ ʜʦ ʥʝʢʨʦʪʠʯʥʠʭ ʨʝʘʢʮʽʡ, ʟ 

ʯʘʩʪʠʤ ʨʦʟʚʠʪʢʦʤ ʧʦʟʘʣʝʛʝʥʝʚʠʭ ʬʦʨʤ ʪʫʙʝʨʢʫʣʴʦʟʫ, ʟ ʪʝʥʜʝʥʮʽʻʶ ʜʦ 

ʛʝʥʝʨʘʣʽʟʘʮʽʾ ʪʘ ʚʠʩʦʢʦʶ ʣʝʪʘʣʴʥʽʩʪʶ ʯʝʨʝʟ 4ï6 ʤʽʩʷʮʽʚ, ʨʽʜʰʝ ð 9ï12 ʤʽʩʷʮʽʚ. 

ʇʨʠ ʮʴʦʤʫ ʘʥʪʠʤʽʢʦʙʘʢʪʝʨʽʘʣʴʥʘ ʪʝʨʘʧʽʷ, ʷʢ ʧʨʘʚʠʣʦ, ʤʘʣʦʝʬʝʢʪʠʚʥʘ. ʂʣʽʥʽʯʥʽ 

ʧʨʦʷʚʠ ʪʫʙʝʨʢʫʣʴʦʟʥʦʛʦ ʧʨʦʮʝʩʫ ʫ ʭʚʦʨʠʭ ʥʘ ɺɯʃ-ʽʥʬʝʢʮʽʶ ʯʘʩʪʦ ʘʪʠʧʦʚʽ. ʅʘ 

ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ɺɯʃ-ʽʥʬʽʢʫʚʘʥʥʷ ʢʣʽʥʽʯʥʘ ʢʘʨʪʠʥʘ ʯʘʩʪʦ ʥʘʛʘʜʫʻ ʚʪʦʨʠʥʥʠʡ 

ʪʫʙʝʨʢʫʣʴʦʟ, ʥʝʨʽʜʢʦ ʚ ʭʘʨʢʦʪʠʥʥʽ (ʙʘʢʪʝʨʽʦʩʢʦʧʽʯʥʦ) ʚʠʟʥʘʯʘʶʪʴʩʷ ʄɹʊ, 

ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦ ð ʚʦʛʥʠʱʘ ʜʝʩʪʨʫʢʮʽʾ ʣʝʛʝʥʝʚʦʾ ʧʘʨʝʥʭʽʤʠ. ʅʘ ʧʽʟʥʽʭ ʩʪʘʜʽʷʭ 

ʢʣʽʥʽʢʘ ʯʘʩʪʦ ʥʘʛʘʜʫʻ ʧʝʨʚʠʥʥʠʡ ʣʝʛʝʥʝʚʠʡ ʪʫʙʝʨʢʫʣʴʦʟ, ʄɹʊ ʫ ʭʘʨʢʦʪʠʥʥʽ 

ʤʝʪʦʜʦʤ ʙʘʢʪʝʨʽʦʩʢʦʧʽʾ ʚʠʷʚʣʷʶʪʴʩʷ ʨʽʜʢʦ, ʧʨʠ ʨʝʥʪʛʝʥʦʜʽʘʛʥʦʩʪʠʮʽ ð 

ʚʦʛʥʠʱʘ ʽʥʬʽʣʴʪʨʘʮʽʾ ʙʝʟ ʨʦʟʧʘʜʫ. ʇʨʠ ʫʨʘʞʝʥʥʽ ʣʝʛʝʥʴ ʽʥʬʽʣʴʪʨʘʪʠ 

ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦ ʚʠʨʘʞʝʥʽ ʩʣʘʙʦ, ʥʝ ʤʘʶʪʴ ʯʽʪʢʦʾ ʣʦʢʘʣʽʟʘʮʽʾ, ʯʘʩʪʦ ʧʨʦʮʝʩ 

ʩʭʠʣʴʥʠʡ ʜʦ ʜʠʩʝʤʽʥʘʮʽʾ ʚ ʣʝʛʝʥʝʚʽʡ ʪʢʘʥʠʥʽ (ʤʽʣʽʘʨʥʠʡ ʪʫʙʝʨʢʫʣʴʦʟ). ʆʩʦʙʣʠʚʦ 

ʯʘʩʪʦ ʚ ʧʘʪʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʟʘʣʫʯʘʶʪʴʩʷ ʣʽʤʬʘʪʠʯʥʽ ʚʫʟʣʠ ʪʘ ʤʝʥʽʥʛʝʘʣʴʥʽ 

ʦʙʦʣʦʥʢʠ, ʘ ʪʘʢʦʞ ʧʣʝʚʨʘ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʫ ʥʠʭ ʜʦʩʪʦʚʽʨʥʦ ʨʽʜʰʝ ʚʨʘʞʘʶʪʴʩʷ 

ʚʝʨʭʥʽ ʚʽʜʜʽʣʠ ʣʝʛʝʥʴ, ʥʝ ʪʘʢ ʯʘʩʪʦ ʬʦʨʤʫʶʪʴʩʷ ʧʦʨʦʞʥʠʥʠ ʨʦʟʧʘʜʫ ʪʘ 

ʘʪʝʣʝʢʪʘʟʠ. ʇʦʨʫʰʝʥʥʷ ʭʘʨʯʫʚʘʥʥʷ, ʚʢʨʘʡ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʭʚʦʨʠʭ ʥʘ ʉʅɯɼ, ʱʝ 

ʙʽʣʴʰʝ ʟʤʽʥʶʶʪʴ ʢʣʽʥʽʢʦ-ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʽ ʧʨʦʷʚʠ ʪʫʙʝʨʢʫʣʴʦʟʫ. 

ʍʘʨʘʢʪʝʨʥʠʤʠ ʦʟʥʘʢʘʤʠ ʨʦʟʚʠʪʢʫ ʜʘʥʦʾ ʧʘʪʦʣʦʛʽʾ ʚ ʪʝʨʤʽʥʘʣʴʥʽʡ ʩʪʘʜʽʾ 

ʉʅɯɼʫ ʥʘ ʬʦʥʽ ʪʫʙʝʨʢʫʣʴʦʟʫ ʻ: ʪʨʠʚʘʣʝ ʩʪʽʡʢʝ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʪʽʣʘ ʜʦ 

39ï40 Áʉ ʥʘ ʬʦʥʽ ʘʢʪʠʚʥʦʛʦ ʧʨʦʪʠʪʫʙʝʨʢʫʣʴʦʟʥʦʛʦ ʣʽʢʫʚʘʥʥʷ; ʟʥʘʯʥʘ ʚʪʨʘʪʘ 

ʤʘʩʠ ʪʽʣʘ ʜʦ 10 ʢʛ ʟʘ 2ï3 ʤʽʩʷʮʽ; ʨʽʜʢʝ ʩʚʽʪʣʝ, ʜʦ 400 ʤʣ ʧʽʥʠʩʪʝ ʭʘʨʢʦʪʠʥʥʷ, ʷʢʝ 

ʣʝʛʢʦ ʚʠʣʠʚʘʻʪʴʩʷ ʟ ʣʝʛʝʥʴ ʧʨʠ ʢʘʰʣʽ; ʚʠʩʦʢʘ ʐʆɽ (>45 ʤʤ/ʛʦʜ), ʣʝʡʢʦʮʠʪʦʟ ʜʦ 

20Ŀ109/ʣ. ʈʝʥʪʛʝʥʦʣʦʛʽʯʥʦ ʚ ʣʝʛʝʥʷʭ ʥʘ ʬʦʥʽ ʚʝʨʭʥʴʦʜʦʣʴʦʚʦʾ ʣʦʢʘʣʽʟʘʮʽʾ 

ʪʫʙʝʨʢʫʣʴʦʟʫ ʚʠʷʚʣʷʶʪʴʩʷ ʨʦʟʩʽʷʥʽ ʽʥʬʽʣʴʪʨʘʪʠ, ʚ ʦʩʥʦʚʥʦʤʫ ʫ ʩʝʨʝʜʥʴʦʥʠʞʥʽʭ 

ʚʽʜʜʽʣʘʭ ʣʝʛʝʥʴ, ʷʢʽ ʟʘ ʢʦʨʦʪʢʠʡ ʯʘʩ (ʜʦ 3 ʤʽʩ.) ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʥʘ ʤʥʦʞʠʥʥʽ 

ʧʦʨʦʞʥʠʥʠ (ʟ ʢʘʨʪʠʥʦʶ "ʟʨʫʡʥʦʚʘʥʠʭ ʣʝʛʝʥʴ"), ʤʽʩʪʷʪʴ (ʚʩʪʘʥʦʚʣʝʥʦ ʧʨʠ 

ʩʝʢʮʽʡʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ) ʥʝʟʚʠʯʘʡʥʽ, ʞʦʚʪʦ-ʟʝʣʝʥʽ ʥʘʰʘʨʫʚʘʥʥʷ. ʐʚʠʜʢʝ 

ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʧʨʦʮʝʩʫ ʚ ʣʝʛʝʥʷʭ ʚʽʜʤʽʯʘʻʪʴʩʷ ʥʘ ʬʦʥʽ ʽʥʪʝʥʩʠʚʥʦʾ 
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ʧʨʦʪʠʪʫʙʝʨʢʫʣʴʦʟʥʦʾ ʪʝʨʘʧʽʾ, ʥʘʚʽʪʴ ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ ʯʫʪʣʠʚʦʩʪʽ ʄɹʊ ʜʦ ʮʠʭ 

ʧʨʝʧʘʨʘʪʽʚ. 

 

ɺʠʩʥʦʚʦʢ. ɿʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ɺɯʃ-ʽʥʬʽʢʦʚʘʥʠʭ ʩʝʨʝʜ ʢʦʥʪʠʥʛʝʥʪʽʚ 

ʧʨʦʪʠʪʫʙʝʨʢʫʣʴʦʟʥʠʭ ʟʘʢʣʘʜʽʚ ʚʠʤʘʛʘʻ ʚʽʜ ʤʝʜʠʯʥʦʛʦ ʧʝʨʩʦʥʘʣʫ ʩʫʚʦʨʦʛʦ 

ʜʦʪʨʠʤʘʥʥʷ ʧʨʦʪʠʝʧʽʜʝʤʽʯʥʠʭ ʟʘʭʦʜʽʚ ʚʽʜʥʦʩʥʦ ʷʢ ʪʫʙʝʨʢʫʣʴʦʟʫ, ʪʘʢ ʽ ɺɯʃ-

ʽʥʬʝʢʮʽʾ. 
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ʋɼʂ: 618.11-006.2-031.14-07-073.432.19-08 

ʈʆʊʊɽʈɼɸʄʉʔʂɯ ʂʈʀʊɽʈɯɰ ɺ ɼɯɸɻʅʆʉʊʀʎɯ ʉʇʂʗ. ʉʋʏɸʉʅɯ 

ʄɽʊʆɼʀ ʃɯʂʋɺɸʅʅʗ 

 

ʂʦʟʠʯ ɯʨʠʥʘ ɸʥʜʨʽʾʚʥʘ, 

ʉʪʫʜʝʥʪʢʘ  

ʉʦʣʦʚʝʡ ɺʘʣʝʥʪʠʥʘ ʄʘʥʦʣʽʾʚʥʘ 

ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʘʢʫʰʝʨʩʪʚʘ, ʛʽʥʝʢʦʣʦʛʽʾ ʪʘ ʧʝʨʠʥʘʪʦʣʦʛʽʾ 

ɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʏʝʨʥʽʚʮʽ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʩʠʥʜʨʦʤ ʧʦʣʽʢʽʩʪʦʟʥʠʭ ʷʻʯʥʠʢʽʚ ʻ ʦʜʥʠʤ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ 

ʛʽʥʝʢʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʞʽʥʦʢ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʽʢʫ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʥʝʨʝʛʫʣʷʨʥʠʤ ʤʝʥʩʪʨʫʘʣʴʥʠʤ ʮʠʢʣʦʤ, ʛʽʧʝʨʘʥʜʨʦʛʝʥʝʤʽʻʶ, ʧʦʣʽʢʽʩʪʦʟʥʠʤʠ 

ʟʤʽʥʘʤʠ ʚ ʷʻʯʥʠʢʘʭ ʟʘ ʜʘʥʠʤʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʦʤ 

ʙʝʟʧʣʽʜʜʷ. ʋ ʜʘʥʽʡ ʩʪʘʪʪʽ ʘʢʮʝʥʪʦʚʘʥʦ ʫʚʘʛʫ ʥʘ ʧʨʠʯʠʥʘʭ ʚʠʥʠʢʥʝʥʥʷ ʪʘ 

ʢʣʽʥʽʯʥʽʡ ʧʦʣʽʤʦʨʬʥʦʩʪʽ ʜʘʥʦʾ ʧʘʪʦʣʦʛʽʾ, ʘ ʪʘʢʦʞ ʧʨʝʜʩʪʘʚʣʝʥʽ ʦʩʥʦʚʥʽ ʤʝʪʦʜʠ 

ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʩʠʥʜʨʦʤʫ ʧʦʣʽʢʽʩʪʦʟʥʠʭ ʷʻʯʥʠʢʽʚ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʠʥʜʨʦʤ ʧʦʣʽʢʽʩʪʦʟʥʠʭ ʷʻʯʥʠʢʽʚ, ʜʽʘʛʥʦʩʪʠʢʘ, ʢʣʽʥʽʯʥʽ 

ʬʝʥʦʪʠʧʠ, ʈʦʪʪʝʨʜʘʤʩʴʢʽ ʢʨʠʪʝʨʽʾ, ʛʦʨʤʦʥʘʣʴʥʝ ʪʘ ʫʣʴʪʨʘʟʚʫʢʦʚʝ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʣʽʢʫʚʘʥʥʷ. 

 

ʉʠʥʜʨʦʤ ʧʦʣʽʢʽʩʪʦʟʥʠʭ ʷʻʯʥʠʢʽʚ (ʉʇʂʗ) ï ʥʘʡʧʦʰʠʨʝʥʽʰʘ ʝʥʜʦʢʨʠʥʥʘ 

ʧʘʪʦʣʦʛʽʷ ʩʝʨʝʜ ʞʽʥʦʢ ʙʫʜʴ-ʷʢʦʛʦ ʚʽʢʫ, ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʧʫʙʝʨʪʘʪʥʦʛʦ ʧʝʨʽʦʜʫ ʜʦ 

ʧʝʨʽʦʜʫ ʤʝʥʦʧʘʫʟʠ, ʱʦ ʯʘʩʪʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʦʨʫʰʝʥʥʷʤ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ 

ʮʠʢʣʫ ʪʘ ʻ ʧʨʠʯʠʥʦʶ ʥʝʧʣʽʜʜʷ ʽ ʤʝʪʘʙʦʣʽʯʥʠʭ ʨʦʟʣʘʜʽʚ, ʘʥʜʨʦʛʝʥʥʠʭ ʪʘ 

ʝʩʪʨʦʛʝʥʥʠʭ ʧʦʨʫʰʝʥʴ. 

ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ʨʽʟʥʠʭ ʘʚʪʦʨʽʚ, ʩʠʥʜʨʦʤ ʧʦʣʽʢʽʩʪʦʟʥʠʭ ʷʻʯʥʠʢʽʚ ʫ 

ʟʘʛʘʣʴʥʽʡ ʧʦʧʫʣʷʮʽʾ ʜʽʘʛʥʦʩʪʫʻʪʴʩʷ ʫ 6-15% ʞʽʥʦʢ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʽʢʫ [1, 

ʩ. 28] ʪʘ ʜʦ 70% ʞʽʥʦʢ ʤʘʶʪʴ ʥʝʜʽʘʛʥʦʩʪʦʚʘʥʠʡ ʩʠʥʜʨʦʤ ʧʦʣʽʢʽʩʪʦʟʥʠʭ 

ʷʻʯʥʠʢʽʚ.  
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ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ ʨʦʟʚʠʪʦʢ ʩʠʥʜʨʦʤʫ ʧʦʣʽʢʽʩʪʦʟʥʠʭ ʷʻʯʥʠʢʽʚ ʤʦʞʫʪʴ 

ʚʧʣʠʚʘʪʠ ʪʘʢʽ ʬʘʢʪʦʨʠ, ʷʢ: ʥʠʟʴʢʠʡ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʨʽʚʝʥʴ, ʥʘʷʚʥʽʩʪʴ 

ʰʢʽʜʣʠʚʠʭ ʟʚʠʯʦʢ (ʧʘʣʽʥʥʷ), ʥʝʨʘʮʽʦʥʘʣʴʥʝ ʭʘʨʯʫʚʘʥʥʷ, ʚʽʜʩʫʪʥʽʩʪʴ ʬʽʟʠʯʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ. ʊʘʢʦʞ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʫ ʧʘʪʦʛʝʥʝʟʽ ʉʇʂʗ ʧʦʩʽʜʘʻ ʥʘʷʚʥʽʩʪʴ 

ʛʝʥʝʪʠʯʥʦʾ ʩʭʠʣʴʥʦʩʪʽ ʪʘ ʧʦʨʫʰʝʥʥʷ ʬʦʣʘʪʥʦʛʦ ʮʠʢʣʫ. ɺʠʷʚʣʝʥʦ, ʱʦ ʜʝʬʝʢʪ 

ʛʦʣʦʚʥʠʭ ʬʝʨʤʝʥʪʽʚ ʬʦʣʘʪʥʦʛʦ ʮʠʢʣʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʚʠʪʢʫ 

ʛʽʧʝʨʛʦʤʦʮʠʩʪʝʾʥʝʤʽʾ, ʱʦ, ʚʣʘʩʥʝ, ʧʽʜʚʠʱʫʻ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʩʠʥʜʨʦʤʫ 

ʧʦʣʽʢʽʩʪʦʟʥʠʭ ʷʻʯʥʠʢʽʚ ʫ ʜʚʘ ʨʘʟʠ. [2, ʩ. 7-8]. 

ʂʣʽʥʽʯʥʽ ʧʨʦʷʚʠ ʉʇʂʗ ʥʘʜʟʚʠʯʘʡʥʦ ʨʽʟʥʦʤʘʥʽʪʥʽ ʪʘ ʤʦʞʫʪʴ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠʩʷ ʧʦʨʫʰʝʥʥʷʤ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʫ ʥʘ ʪʣʽ ʦʣʽʛʦ- ʯʠ 

ʘʥʦʚʫʣʷʮʽʾ, ʙʝʟʧʣʽʜʜʷʤ, ʜʝʨʤʘʪʦʧʘʪʽʷʤʠ (ʘʢʥʝ, ʛʽʨʩʫʪʠʟʤ, ʦʙʣʠʩʽʥʥʷ, ʯʦʨʥʠʡ 

ʘʢʘʥʪʦʟ), ʛʽʧʝʨʪʦʥʽʻʶ, ʥʘʜʤʽʨʥʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʤʘʩʠ ʪʽʣʘ, 

ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʽʩʪʶ [3, ʩ.1].  

ɿ ʤʝʪʦʶ ʧʦʢʨʘʱʝʥʥʷ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʉʇʂʗ ʚʠʜʽʣʷʶʪʴ ʯʦʪʠʨʠ 

ʬʝʥʦʪʠʧʠ, ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʻʜʥʘʥʥʷ ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʽʚ (ʈʦʪʪʝʨʜʘʤʩʴʢʽ ʢʨʠʪʝʨʽʾ): 

Å ʬʝʥʦʪʠʧ ɸ (ʢʣʘʩʠʯʥʠʡ): ʧʦʻʜʥʘʥʥʷ ʭʨʦʥʽʯʥʦʾ ʘʥʦʚʫʣʷʮiʾ, ʛʽʧʝʨʘʥʜʨʦʛʝʥʽʾ 

ʪʘ ʧʦʣiʢiʩʪʦʟʥʦʾ ʤʦʨʬʦʣʦʛʽʾ ʷʻʯʥʠʢʽʚ; ʮʝ ʥʘʡʯʘʩʪʽʰʝ ʚʠʷʚʣʝʥʠʡ ʬʝʥʦʪʠʧ 

(ʙʣʠʟʴʢʦ 53% ʚʠʧʘʜʢʽʚ); 

Å ʬʝʥʦʪʠʧ ɺ (ʥʝʧʦʚʥʠʡ ʢʣʘʩʠʯʥʠʡ ʘʙʦ ʘʥʦʚʫʣʷʪʦʨʥʠʡ): ʧʦʻʜʥʘʥʥʷ 

ʛʽʧʝʨʘʥʜʨʦʛʝʥiʾ ʪʘ ʦʣʽʛʦʘʥʦʚʫʣʷʮiʾ; 

Å ʬʝʥʦʪʠʧ ʉ (ʦʚʫʣʷʪʦʨʥʠʡ): ʛʽʧʝʨʘʥʜʨʦʛʝʥʽʷ ʪʘ ʧʦʣʽʢʽʩʪʦʟʥʘ ʤʦʨʬʦʣʦʛʽʷ 

ʷʻʯʥʠʢʽʚ ʥʘ ʪʣʽ ʨʝʛʫʣʷʨʥʠʭ ʦʚʫʣʷʪʦʨʥʠʭ ʮʠʢʣʽʚ; 

Å ʬʝʥʦʪʠʧ D (ʥʝʘʥʜʨʦʛʝʥʥʠʡ): ʭʨʦʥʽʯʥʘ ʘʥʦʚʫʣʷʮiʷ ʪʘ ʧʦʣʽʢʽʩʪʦʟʥʘ 

ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʷʻʯʥʠʢʽʚ ʙʝʟ ʢʣʽʥʽʯʥʦʾ ʪʘ ʙʽʦʭʽʤʽʯʥʦʾ ʛʽʧʝʨʘʥʜʨʦʛʝʥʽʾ [2, ʩ. 9]. 

ɼʣʷ ʧʦʩʪʘʥʦʚʢʠ ʜʽʘʛʥʦʟʫ ʥʝʦʙʭʽʜʥʘ ʥʘʷʚʥʽʩʪʴ ʜʚʦʭ ʟ ʪʨʴʦʭ ʢʨʠʪʝʨʽʾʚ: 

1. ʢʣʽʥʽʯʥʘ ʘʙʦ ʙʽʦʭʽʤʽʯʥʘ ʛʽʧʝʨʘʥʜʨʦʛʝʥʽʷ; 

2. ʥʝʨʝʛʫʣʷʨʥʠʡ ʤʝʥʩʪʨʫʘʣʴʥʠʡ ʮʠʢʣ (ʦʣʽʛʦ-, ʘʥʦʚʫʣʷʮʽʷ); 

3. ʧʦʣʽʢʽʩʪʦʟʥʘ ʤʦʨʬʦʣʦʛʽʷ ʷʻʯʥʠʢʽʚ ʟʘ ʜʘʥʠʤʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ[4, ʩ. 3]. 
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ɺʘʞʣʠʚʠʤ ʻ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʉʇʂʗ ʟ ʩʭʦʞʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ, ʟ ʮʽʻʶ 

ʤʝʪʦʶ ʧʨʠʟʥʘʯʘʶʪʴ ʙʘʟʦʚʽ ʩʢʨʠʥʽʥʛʦʚʽ ʣʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʞʽʥʦʢ ʟ 

ʧʽʜʦʟʨʦʶ ʥʘ ʉʇʂʗ. ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ: ʪʝʩʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ (ʪʠʨʝʦʪʨʦʧʥʠʡ ʛʦʨʤʦʥ, ʚʽʣʴʥʠʡ ʪʠʨʦʢʩʠʥ), ʨʽʚʝʥʴ 

ʧʨʦʣʘʢʪʠʥʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ, ʨʽʚʝʥʴ ʟʘʛʘʣʴʥʦʛʦ ʪʘ ʚʽʣʴʥʦʛʦ ʪʝʩʪʦʩʪʝʨʦʥʫ, 

ʨʽʚʝʥʴ ʭʦʨʽʦʥʽʯʥʦʛʦ ʛʦʥʘʜʦʪʨʦʧʽʥʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ, ʨʽʚʝʥʴ 17-

ʛʽʜʨʦʢʩʠʧʨʦʛʝʩʪʝʨʦʥʫ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ, ʨʽʚʝʥʴ ʚʽʣʴʥʦʛʦ ʢʦʨʪʠʟʦʣʫ ʽ ʢʨʝʘʪʠʥʽʥʫ 

ʚ ʩʝʯʽ, ʪʝʩʪ ʥʘ ʧʨʠʛʥʽʯʝʥʥʷ ʥʠʟʴʢʠʭ ʜʦʟ ʜʝʢʩʘʤʝʪʘʟʦʥʫ, ʨʽʚʝʥʴ 

ʽʥʩʫʣʽʥʦʧʦʜʽʙʥʦʛʦ ʬʘʢʪʦʨʘ ʨʦʩʪʫ 1 ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ, ʘ ʪʘʢʦʞ ʨʽʚʝʥʴ 

ʘʥʜʨʦʩʪʝʥʜʽʦʥʫ, ʬʦʣʽʢʫʣʦʩʪʠʤʫʣʶʶʯʦʛʦ ʛʦʨʤʦʥʫ, ʣʶʪʝʾʥʽʟʫʶʯʦʛʦ ʛʦʨʤʦʥʫ ʪʘ 

ʘʥʪʠʤʶʣʣʻʨʦʚʦʛʦ ʛʦʨʤʦʥʫ, ʛʣʶʢʦʟʠ, ʽʥʩʫʣʽʥʫ [5, ʩ. 2-3]. 

ɿʘ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʷʚʣʷʻʪʴʩʷ, ʱʦ ʧʨʠʙʣʠʟʥʦ ʫ 88% ʞʽʥʦʢ ʟ 

ʧʽʜʪʚʝʨʜʞʝʥʠʤ ʜʽʘʛʥʦʟʦʤ ʉʇʂʗ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʣʶʪʝʾʥʽʟʫʶʯʦʛʦ ʛʦʨʤʦʥʫ ʜʦ ʬʦʣʽʢʫʣʦʩʪʠʤʫʣʶʶʯʦʛʦ ʪʘ ʫ 95% ʞʽʥʦʢ ʟʙʽʣʴʰʝʥʥʷ 

ʨʽʚʥʷ ʘʥʪʠʤʶʣʣʻʨʦʚʦʛʦ ʛʦʨʤʦʥʫ ʚ 2-3 ʨʘʟʠ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ [6, ʩ. 268]. 

ʎʽʥʥʠʤ ʤʝʪʦʜʦʤ ʜʽʘʛʥʦʩʪʠʢʠ ʻ ʋɿɼ, ʷʢʝ ʟʘʟʚʠʯʘʡ ʜʝʤʦʥʩʪʨʫʻ 

ʜʚʦʩʪʦʨʦʥʥʴʦ ʟʙʽʣʴʰʝʥʽ ʷʻʯʥʠʢʠ, ʧʝʨʠʬʝʨʠʯʥʦ ʨʦʟʪʘʰʦʚʘʥʽ ʤʥʦʞʠʥʥʽ (ʤʽʥʽʤʫʤ 

5 ʬʦʣʽʢʫʣʽʚ ʚ ʢʦʞʥʦʤʫ ʷʻʯʥʠʢʫ) ʜʨʽʙʥʽ (0,5-0,8 ʩʤ) ʬʦʣʽʢʫʣʠ ʙʝʟ ʥʘʷʚʥʦʩʪʽ 

ʜʦʤʽʥʫʶʯʦʛʦ ʬʦʣʽʢʫʣʘ ʪʘ ʧʽʜʚʠʱʝʥʫ ʩʪʨʦʤʘʣʴʥʫ ʝʭʦʛʝʥʥʽʩʪʴ. 

ʄʈʊ ʻ ʯʫʪʣʠʚʠʤ ʤʝʪʦʜʦʤ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʬʦʣʽʢʫʣʷʨʥʠʭ ʢʽʩʪ, ʧʨʦʪʝ ʮʷ 

ʤʝʪʦʜʠʢʘ ʥʝʜʦʩʪʘʪʥʴʦ ʩʧʝʮʠʬʽʯʥʘ, ʱʦʙ ʜʦʟʚʦʣʠʪʠ ʜʽʘʛʥʦʩʪʫʚʘʪʠ ʉʇʂʗ ʙʝʟ 

ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʤʠ ʜʘʥʠʤʠ [7, ʩ. 4]. 

ʄʦʜʠʬʽʢʘʮʽʷ ʩʧʦʩʦʙʫ ʞʠʪʪʷ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʧʨʘʚʠʣʴʥʝ ʭʘʨʯʫʚʘʥʥʷ ʽ ʬʽʟʠʯʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʚʚʘʞʘʶʪʴʩʷ ʣʽʢʫʚʘʥʥʷʤ ʧʝʨʰʦʾ ʣʽʥʽʾ ʜʣʷ ʞʽʥʦʢ ʽʟ ʉʇʂʗ. 

ʆʧʪʠʤʘʣʴʥʘ ʬʽʟʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʜʣʷ ʞʽʥʦʢ ʙʝʟ ʟʘʡʚʦʾ ʚʘʛʠ ʚʽʜ 18 ʜʦ 64 ʨʦʢʽʚ 

ʩʢʣʘʜʘʻ ʤʽʥʽʤʫʤ 150 ʭʚ ʥʘ ʪʠʞʜʝʥʴ ʟʘʥʷʪʴ ʧʦʤʽʨʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʘʙʦ 75 ʭʚ ʥʘ 

ʪʠʞʜʝʥʴ ʚʠʩʦʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ. ɼʣʷ ʞʽʥʦʢ ʽʟ ʥʘʜʤʽʨʥʦʶ ʤʘʩʦʶ ʪʽʣʘ - ʤʽʥʽʤʫʤ 

250 ʭʚ ʥʘ ʪʠʞʜʝʥʴ ʟʘʥʷʪʴ ʩʝʨʝʜʥʴʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʘʙʦ 150 ʭʚ. ʥʘ ʪʠʞʜʝʥʴ 

ʚʠʩʦʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ [4, ʩ. 11]. 
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ʆʩʢʽʣʴʢʠ ʩʠʥʜʨʦʤ ʧʦʣʽʢʽʩʪʦʟʥʠʭ ʷʻʯʥʠʢʽʚ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʽʩʪʶ, ʪʦʤʫ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʜʘʥʦʾ ʧʘʪʦʣʦʛʽʾ ʨʝʢʦʤʝʥʜʦʚʘʥʦ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʨʝʧʘʨʘʪʠ, ʱʦ ʧʽʜʚʠʱʫʶʪʴ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʽʥʩʫʣʽʥʫ: ʤʝʪʬʦʨʤʽʥ, 

ʪʽʘʟʦʣʽʜʠʥʜʽʦʥʠ, ʘʥʘʣʦʛʠ ʛʣʶʢʘʛʦʥʦʧʦʜʽʙʥʦʛʦ ʧʝʧʪʠʜʫ-1 (ʝʢʩʝʥʘʪʠʜ ʽ 

ʣʽʨʘʛʣʫʪʠʜ). 

ɼʣʷ ʨʝʛʫʣʷʮʽʾ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʫ ʪʘ ʥʦʨʤʘʣʽʟʘʮʽʾ ʨʽʚʥʷ ʘʥʜʨʦʛʝʥʽʚ 

ʧʨʝʧʘʨʘʪʘʤʠ ʧʝʨʰʦʾ ʣʽʥʽʾ ʻ ʢʦʤʙʽʥʦʚʘʥʽ ʦʨʘʣʴʥʽ ʢʦʥʪʨʘʮʝʧʪʠʚʠ (ʂʆʂ) ʪʘ 

ʧʨʦʛʝʩʪʠʥʠ. ʅʘʡʯʘʩʪʽʰʝ ʧʨʠʟʥʘʯʘʶʪʴʩʷ ʂʆʂ, ʱʦ ʤʽʩʪʷʪʴ ʝʩʪʨʦʛʝʥʠ ʚ ʥʠʟʴʢʠʭ 

ʜʦʟʘʭ ʪʘ ʧʨʦʛʝʩʪʠʥʠ ʟ ʘʥʪʠʘʥʜʨʦʛʝʥʥʠʤ ʝʬʝʢʪʦʤ - ʮʠʧʨʦʪʝʨʦʥʫ ʘʮʝʪʘʪ (ʎʇɸ), 

ʜʨʦʩʧʽʨʝʥʦʥ ʽ ʭʣʦʨʤʘʜʠʥʦʥ. 

ɸʥʪʠʘʥʜʨʦʛʝʥʠ ʧʦʪʨʽʙʥʦ ʧʨʠʟʥʘʯʘʪʠ ʪʽʣʴʢʠ ʧʨʠ ʦʜʥʦʯʘʩʥʦʤʫ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʢʦʥʪʨʘʮʝʧʪʠʚʽʚ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʧʩʝʚʜʦʛʝʨʤʘʬʨʦʜʠʪʠʟʤʫ ʧʣʦʜʘ ʫ 

ʚʠʧʘʜʢʫ ʥʝʟʘʧʣʘʥʦʚʘʥʦʾ ʚʘʛʽʪʥʦʩʪʽ. ɼʦ ʮʽʻʾ ʛʨʫʧʠ ʧʨʝʧʘʨʘʪʽʚ ʚʽʜʥʦʩʷʪʴʩʷ: 

ʩʧʽʨʦʥʦʣʘʢʪʦʥ, ʬʣʫʪʘʤʽʜ, ʭʣʦʨʤʘʜʠʥʦʥ, ʣʝʡʧʨʦʣʽʜ, ʬʽʥʘʩʪʝʨʠʜ [8, ʩ. 89-91]. 

ʊʘʢʦʞ ʧʨʠʟʥʘʯʘʻʪʴʩʷ ʩʠʤʧʪʦʤʘʪʠʯʥʘ ʪʝʨʘʧʽʷ: ʤʽʩʮʝʚʽ ʟʘʩʦʙʠ ʜʣʷ 

ʚʠʜʘʣʝʥʥʷ ʚʦʣʦʩʩʷ (ʝʬʣʦʨʥʽʪʠʥ), ʤʽʩʮʝʚʽ ʟʘʩʦʙʠ ʧʨʦʪʠ ʘʢʥʝ (ʧʝʨʦʢʩʠʜ ʙʝʥʟʦʾʣʫ, 

ʢʨʝʤ ʜʣʷ ʤʽʩʮʝʚʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʨʝʪʠʥʦʾʥʫ (0,02ï0,1%)/ʛʝʣʴ (0,01ï

0,1%)/ʨʦʟʯʠʥ (0,05%), ʢʨʝʤ ʜʣʷ ʤʽʩʮʝʚʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʜʘʧʘʣʝʥ (0,1%)/ʛʝʣʴ 

(0,1%, 0,3%)/ ʨʦʟʯʠʥ (0,1%), ʝʨʠʪʨʦʤʽʮʠʥ ʤʽʩʮʝʚʦ 2%, ʢʣʽʥʜʘʤʽʮʠʥ ʤʽʩʮʝʚʦ 1%, 

ʩʫʣʴʬʘʮʝʪʘʤʽʜ ʥʘʪʨʽʶ ʤʽʩʮʝʚʦ 10%) [5, ʩ. 3]. 

ʍʽʨʫʨʛʽʯʥʝ ʣʽʢʫʚʘʥʥʷ ʉʇʂʗ ʻ ʜʦʩʠʪʴ ʩʧʝʮʠʬʽʯʥʠʤ, ʡʦʛʦ ʩʫʪʴ ʧʦʣʷʛʘʻ ʫ 

ʚʠʜʘʣʝʥʥʽ ʘʙʦ ʨʫʡʥʫʚʘʥʥʽ ʧʝʚʥʦʾ ʯʘʩʪʠʥʠ ʷʻʯʥʠʢʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʩʠʥʪʝʟ 

ʘʥʜʨʦʛʝʥʽʚ. ʇʨʦʪʝ ʪʘʢʠʤ ʤʝʪʦʜʦʤ ʥʝ ʤʦʞʥʘ ʚʠʣʽʢʫʚʘʪʠ ʉʇʂʗ, ʦʩʢʽʣʴʢʠ ʝʬʝʢʪ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʜʫʞʝ ʢʦʨʦʪʢʦʯʘʩʥʠʡ ʚʥʘʩʣʽʜʦʢ ʰʚʠʜʢʦʾ ʨʝʛʝʥʝʨʘʮʽʾ 

ʷʻʯʥʠʢʘ. 

ʆʜʥʠʤ ʟ ʩʧʦʩʦʙʽʚ ʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʻ ʢʣʠʥʦʧʦʜʽʙʥʘ ʨʝʟʝʢʮʽʷ - 

ʚʠʜʘʣʝʥʥʷ ʥʝʚʝʣʠʢʦʾ ʯʘʩʪʠʥʠ ʷʻʯʥʠʢʽʚ, ʧʨʦʚʝʜʝʥʝ ʟ ʢʦʞʥʦʾ ʩʪʦʨʦʥʠ. ʎʝʡ ʤʝʪʦʜ 

ʜʦʩʠʪʴ ʝʬʝʢʪʠʚʥʦ ʣʽʢʫʻ ʧʦʣʽʢʽʩʪʦʟ, ʚʽʜʥʦʚʣʶʶʯʠ ʦʚʫʣʷʮʽʶ ʫ 85% ʞʽʥʦʢ. 

ʃʘʧʘʨʦʩʢʦʧʽʯʥʘ ʝʣʝʢʪʨʦʢʦʘʛʫʣʷʮʽʷ ʷʻʯʥʠʢʽʚ ʟʜʘʪʥʘ ʧʦʟʙʘʚʠʪʠ ʞʽʥʢʫ ʚʽʜ 

ʭʚʦʨʦʙʠ ʧʽʜ ʥʘʟʚʦʶ ʩʠʥʜʨʦʤ ʧʦʣʽʢʽʩʪʦʟʥʠʭ ʷʻʯʥʠʢʽʚ. ʉʧʦʩʽʙ ʧʦʣʷʛʘʻ ʫ 
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ʩʪʚʦʨʝʥʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʦʣʯʘʩʪʦʛʦ ʝʣʝʢʪʨʦʜʘ ʥʘʩʽʯʦʢ, ʷʢʽ ʥʘʥʦʩʷʪʴʩʷ ʚ 

ʜʝʢʽʣʴʢʦʭ ʤʽʩʮʷʭ ʷʻʯʥʠʢʘ [9, ʩ. 7-8]. 

ʆʪʞʝ, ʟʚʘʞʘʶʯʠ ʥʘ ʰʠʨʦʢʝ ʧʦʰʠʨʝʥʥʷ ʩʠʥʜʨʦʤʫ ʧʦʣʽʢʽʩʪʦʟʥʠʭ ʷʻʯʥʠʢʽʚ 

ʪʘ ʟʥʘʯʥʽ ʫʩʢʣʘʜʥʝʥʥʷ, ʱʦ ʧʨʠ ʮʴʦʤʫ ʨʦʟʚʠʚʘʶʪʴʩʷ, ʙʝʟʩʫʤʥʽʚʥʦ, ʥʘʜʟʚʠʯʘʡʥʦ 

ʚʘʞʣʠʚʠʤ ʻ ʨʘʥʥʻ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʘ ʧʨʘʚʠʣʴʥʦ ʧʽʜʽʙʨʘʥʝ ʣʽʢʫʚʘʥʥʷ. ʉʘʤʝ ʟ 

ʮʽʻʶ ʤʝʪʦʶ, ʟʘ ʈʦʪʪʝʨʜʘʤʩʴʢʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʚʠʜʽʣʷʶʪʴ ʯʦʪʠʨʠ ʬʝʥʦʪʠʧʠ 

ʉʇʂʗ, ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʻʜʥʘʥʥʷ ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʽʚ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʆʢʨʽʤ ʮʴʦʛʦ, 

ʧʨʠ ʧʨʠʟʥʘʯʝʥʥʽ ʪʝʨʘʧʽʾ ʚʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʩʧʦʩʽʙ ʞʠʪʪʷ, ʥʘʷʚʥʽʩʪʴ 

ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʪʘ ʽʥʰʠʭ ʩʠʤʧʪʦʤʽʚ, ʱʦ ʪʫʨʙʫʶʪʴ ʞʽʥʢʫ (ʘʢʥʝ, 

ʛʽʨʩʫʪʠʟʤ). ʎʝ ʩʧʨʠʷʪʠʤʝ ʷʢ ʚʽʜʥʦʚʣʝʥʥʶ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʫ, ʪʘʢ ʽ 

ʟʙʝʨʝʞʝʥʥʶ ʷʢʽʩʥʦʛʦ ʞʠʪʪʷ ʪʘ ʟʜʦʨʦʚôʷ ʞʽʥʢʠ. 
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ʆʊʈʋɭʅʅʗ ɸʄɯɸʂʆʄ ʋ ʄʀʈʅʀʁ ʊɸ ɺʆɭʅʅʀʁ ʏɸʉ 

 

ʄʘʥʜʨʠʢ ʆʣʴʛʘ ɭʚʛʝʥʽʚʥʘ, 

ʢ.ʤʝʜ.ʥ., ʘʩʠʩʪʝʥʪ 

ʄʘʣʝʰʢʦ ʂʘʨʽʥʘ ʇʝʪʨʽʚʥʘ, 

ʩʪʫʜʝʥʪʢʘ 5 ʢʫʨʩʫ 

ʢʘʬʝʜʨʘ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʜʠʮʠʥʠ, ʢʣʽʥʽʯʥʦʾ ʬʘʨʤʘʢʦʣʦʛʽʾ  

ʪʘ ʧʨʦʬʝʩʽʡʥʠʭ ʭʚʦʨʦʙ 

ɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʏʝʨʥʽʚʮʽ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ɺʧʝʨʰʝ ʟʛʘʜʢʠ ʧʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʟ ʤʝʪʦʶ 

ʦʪʨʫʻʥʥʷ ʣʶʜʝʡ ʜʘʪʦʚʘʥʽ ʍʍ ʩʪʦʣʽʪʪʷʤ, ʢʦʣʠ ʚ ʯʘʩʠ ʧʝʨʰʦʾ ʩʚʽʪʦʚʦʾ ʚʽʡʥʠ 

ʥʽʤʝʮʴʢʽ ʚʽʡʩʴʢʘ ʟʘʩʪʦʩʫʚʘʣʠ ʭʣʦʨ ʜʣʷ ʟʥʠʱʝʥʥʷ ʞʠʚʦʾ ʩʠʣʠ ʩʫʧʨʦʪʠʚʥʠʢʘ. ɿ 

ʪʦʛʦ ʯʘʩʫ ʤʘʡʞʝ ʫ ʚʩʽʭ ʚʦʻʥʥʠʭ ʜʽʷʭ ʙʫʣʠ ʟʘʩʪʦʩʦʚʘʥʽ ʪʽ ʯʠ ʽʥʰʽ ʭʽʤʽʢʘʪʠ. ɺ 

ʤʠʨʥʠʡ ʯʘʩ ʦʪʨʫʻʥʥʷ ʘʤʽʘʢʦʤ ʤʦʞʝ ʚʽʜʙʫʪʠʩʴ ʧʽʜ ʯʘʩ ʘʚʘʨʽʡ ʥʘ ʟʘʚʦʜʘʭ ʯʠ ʧʨʠ 

ʥʝʜʦʪʨʠʤʘʥʥʽ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ ʧʨʘʮʽʚʥʠʢʽʚ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʦʪʨʫʻʥʥʷ ʘʤʽʘʢʦʤ, ʘʤʽʘʯʥʘ ʩʝʣʽʪʨʘ, ʙʦʡʦʚʽ ʦʪʨʫʡʥʽ 

ʨʝʯʦʚʠʥʠ, ʭʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ. 

 

ɺʩʪʫʧ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʻ ʦʜʥʽʻʶ ʟʽ ʩʢʣʘʜʦʚʠʭ 

ʨʽʟʥʠʭ ʚʠʜʽʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ: ʤʝʪʘʣʫʨʛʽʡʥʽʡ, ʭʽʤʽʯʥʽʡ, ʥʘʬʪʦʧʝʨʝʨʦʙʥʽʡ, 

ʮʝʣʶʣʦʟʥʦ-ʧʘʧʝʨʦʚʽʡ, ʬʘʨʤʘʮʝʚʪʠʯʥʽʡ, ʤʘʰʠʥʦʙʫʜʽʚʥʽʡ. ɸʤʽʘʢ ʚʭʦʜʠʪʴ ʜʦ 

ʩʢʣʘʜʫ ʘʤʽʘʯʥʦʾ ʩʝʣʽʪʨʠ (ʥʽʪʨʘʪ ʘʤʦʥʽʶ), ʷʢʫ ʟʘʩʪʦʩʦʚʫʶʪʴ ʷʢ ʜʦʙʨʠʚʘ. ʍʣʦʨʠʜ 

ʘʤʦʥʽʶ, ʷʢ ʽ ʥʽʪʨʘʪ ʘʤʦʥʽʶ ʚʠʢʦʨʠʩʦʚʫʶʪʴ ʷʢ ʜʦʙʨʠʚʘ. ʈʦʟʯʠʥ ʛʽʜʨʦʢʩʠʜ 

ʘʤʦʥʽʶ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʤʝʜʠʮʠʥʽ, ʷʢ ʜʝʟʠʥʬʽʢʫʶʯʠʡ ʟʘʩʽʙ ʟ ʧʦʙʫʪʦʚʦʶ 

ʥʘʟʚʦʶ ʥʘʰʘʪʠʨʥʠʡ ʩʧʠʨʪ. ʊʘʢʦʞ ʚʽʥ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʭʘʨʯʦʚʽʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ (ʭʘʨʯʦʚʘ ʜʦʙʘʚʢʘ E527). ʇʨʠ ʥʝʜʦʪʨʠʤʘʥʥʽ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ ʫ 

ʙʫʜʴ-ʷʢʽʡ ʟ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʛʘʣʫʟʷʭ ʤʦʞʣʠʚʝ ʦʪʨʫʻʥʥʷ ʨʦʙʽʪʥʠʢʽʚ. ʇʨʠ 

ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʪʘʥʘʭ ʪʘ ʫ ʚʦʻʥʥʠʡ ʯʘʩ ʦʩʦʙʣʠʚʫ ʥʝʙʝʟʧʝʢʫ ʩʪʘʥʦʚʣʷʪʴ ʢʘʥʽʩʪʨʠ 

ʟ ʘʤʽʘʢʦʤ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʰʢʦʜʞʝʥʥʽ ʧʽʜ ʯʘʩ ʧʨʠʨʦʜʥʽʭ ʢʘʪʘʩʪʨʦʬ ʯʠ ʧʨʠ 

ʚʝʜʝʥʽ ʙʦʡʦʚʠʭ ʜʽʡ. 
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ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʠʩʚʽʪʣʠʪʠ ʪʝʤʫ ʦʪʨʫʻʥʥʷ ʭʽʤʽʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, 

ʷʢʘ ʻ ʘʢʪʫʘʣʴʥʦʶ ʫ ʤʠʨʥʠʡ ʪʘ ʚʦʻʥʥʠʡ ʯʘʩ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɹʫʚ ʧʨʦʚʝʜʝʥʠʡ ʧʦʰʫʢ ʣʽʪʝʨʘʪʫʨʠ ʷʢ 

ʟʘʢʦʨʜʦʥʥʦʾ, ʪʘʢ ʽ ʚʽʪʯʠʟʥʷʥʦʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʨʤʽʥʽʚ: ʙʦʡʦʚʽ ʦʪʨʫʡʥʽ 

ʨʝʯʦʚʠʥʠ, ʦʪʨʫʻʥʥʷ ʘʤʦʥʽʻʤ, ʦʪʨʫʻʥʥʷ ʭʽʤʽʢʘʪʘʤʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʋʧʝʨʰʝ ʦʪʨʫʡʥʽ ʨʝʯʦʚʠʥʠ 

(ʆʈ) ʷʢ ʭʽʤʽʯʥʘ ʟʙʨʦʷ ʙʫʣʠ ʟʘʩʪʦʩʦʚʘʥʽ ʚ ʧʝʨʽʦʜ ʇʝʨʰʦʾ ʩʚʽʪʦʚʦʾ ʚʽʡʥʠ, ʱʦ 

ʧʨʠʟʚʝʣʦ ʜʦ ʤʘʩʦʚʦʾ ʟʘʛʠʙʝʣʽ ʦʩʦʙʦʚʦʛʦ ʩʢʣʘʜʫ ʚʽʡʩʴʢ, ʥʘ ʷʢʽ ʟʜʽʡʩʥʠʣʠ 

ʭʽʤʽʯʥʠʡ ʥʘʧʘʜ. ɺʠʩʦʢʘ ʫʨʘʞʘʶʯʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʭʽʤʽʯʥʦʾ ʟʙʨʦʾ ʙʫʣʘ 

ʧʽʜʪʚʝʨʜʞʝʥʘ ʪʠʤ, ʱʦ, ʢʨʽʤ ʤʘʩʦʚʦʾ ʟʘʛʠʙʝʣʽ ʡ ʚʠʥʠʢʥʝʥʥʷ ʪʷʞʢʠʭ ʫʨʘʞʝʥʴ ʫ 

ʤʦʤʝʥʪ ʜʽʾ ʆʈ, ʫ ʧʦʜʘʣʴʰʦʤʫ ʣʶʜʠ, ʷʢʽ ʚʠʞʠʣʠ, ʯʘʩʪʦ ʩʪʘʚʘʣʠ ʽʥʚʘʣʽʜʘʤʠ ʽ 

ʚʠʤʘʛʘʣʠ ʧʦʩʪʽʡʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʥʘʛʣʷʜʫ ʪʘ ʪʨʠʚʘʣʦʛʦ ʣʽʢʫʚʘʥʥʷ. 

ɿ ʤʝʪʦʶ ʥʝʜʦʧʫʱʝʥʥʷ ʧʦʚʪʦʨʝʥʥʷ ʪʨʘʛʝʜʽʡ ʧʽʜ ʯʘʩ ʨʽʟʥʠʭ ʙʦʡʦʚʠʭ ʜʽʡ, 

ʆʆʅ ʫ 1965 ʨʦʮʽ ʧʨʠʡʥʷʣʘ ʨʝʟʦʣʶʮʽʶ ˉ 2603 ʧʨʦ ʟʘʙʦʨʦʥʫ ʭʽʤʽʯʥʦʾ ʚʽʡʥʠ, ʘ ʚ 

ʩʽʯʥʽ 1993 ʨ. ʙʫʣʘ ʧʨʠʡʥʷʪʘ ʢʦʥʚʝʥʮʽʷ ʧʨʦ ʟʘʙʦʨʦʥʫ ʨʦʟʨʦʙʣʝʥʥʷ, ʚʠʨʦʙʥʠʮʪʚʘ, 

ʥʘʢʦʧʠʯʝʥʥʷ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʽʤʽʯʥʦʾ ʟʙʨʦʾ ʪʘ ʾʾ ʟʥʠʱʝʥʥʷ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ 

ʨʝʟʦʣʶʮʽʾ ʪʘ ʢʦʥʚʝʥʮʽʾ ʜʝʷʢʽ ʢʨʘʾʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʭʽʤʽʯʥʫ ʟʙʨʦʶ ʟ ʤʝʪʦʶ 

ʟʤʝʥʰʝʥʥʷ ʙʦʻʟʜʘʪʥʦʩʪʽ ʞʠʚʦʾ ʩʠʣʠ, ʘʙʦ ʞ ʟʥʠʱʝʥʥʷ ʾʾ ʷʢ ʪʘʢʦʾ. 

ɺʽʜʦʤʦ, ʱʦ ʭʽʤʽʯʥʽ ʘʚʘʨʽʾ ʪʘ ʢʘʪʘʩʪʨʦʬʠ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʦ-ʨʽʟʥʦʤʫ: ʚʦʥʠ 

ʤʦʞʫʪʴ ʥʦʩʠʪʠ ʷʚʥʠʡ (ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʧʦʞʝʞʘʤʠ, ʚʠʙʫʭʘʤʠ ʪʦʱʦ) ʪʘ 

ʧʨʠʭʦʚʘʥʠʡ (ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʽ ʚʠʢʠʜʠ, ʚʠʣʠʚʠ, ʚʠʪʽʢʘʥʥʷ) ʭʘʨʘʢʪʝʨ. 

ʅʘ ʧʨʘʢʪʠʮʽ ʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʪʨʠ ʚʘʨʽʘʥʪʠ: 

- ʬʘʢʪ ʘʚʘʨʽʾ ʪʘ ʫʨʘʞʫʶʯʠʡ ʬʘʢʪʦʨ (ʬʘʢʪʦʨʠ) ʚʽʜʦʤʽ; 

- ʬʘʢʪ ʘʚʘʨʽʾ ʚʽʜʦʤʠʡ, ʥʝ ʚʠʢʣʶʯʝʥʘ ʤʦʞʣʠʚʽʩʪʴ ʭʽʤʽʯʥʦʛʦ ʫʨʘʞʝʥʥʷ; 

- ʚʠʥʠʢʘʶʪʴ ʤʘʩʦʚʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʝʚʽʜʦʤʦʾ, ʤʦʞʣʠʚʦ ʭʽʤʽʯʥʦʾ 

ʧʨʠʨʦʜʠ. 

ɸʤʽʘʢ ʫ ʚʠʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʥʘʣʝʞʠʪʴ ʜʦ ɯ ʛʨʫʧʠ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ, 

ʪʦʙʪʦ ʪʘʢʠʭ, ʱʦ ʧʨʠ ʢʦʥʪʘʢʪʽ ʟ ʨʝʯʦʚʠʥʦʶ ʩʠʤʧʪʦʤʠ ʦʪʨʫʻʥʥʷ ʨʦʟʚʠʚʘʶʪʴʩʷ 

ʰʚʠʜʢʦ (ʧʨʦʪʷʛʦʤ ʜʝʢʽʣʴʢʦʭ ʭʚʠʣʠʥ). ʊʘʢʦʞ ʚʽʥ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʨʝʯʦʚʠʥ, ʷʢʽ 

ʯʠʥʷʪʴ ʟʘʜʫʰʣʠʚʫ ʪʘ ʥʝʡʨʦʪʨʦʧʥʫ ʜʽʶ. 
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ʅʝʛʘʪʠʚʥʘ ʜʽʷ ʚʽʜ ʘʤʽʘʢʫ ʥʘʡʯʘʩʪʽʰʝ ʩʧʨʠʯʠʥʷʻʪʴʩʷ ʚʜʠʭʘʥʥʷʤ, ʘʣʝ ʪʘʢʦʞ 

ʤʦʞʝ ʩʪʘʪʠʩʴ ʧʽʩʣʷ ʧʦʪʨʘʧʣʷʥʥʷ ʥʘ ʰʢʽʨʫ/ʩʣʠʟʦʚʽ ʦʙʦʣʦʥʢʠ. 

ɹʝʟʚʦʜʥʠʡ ʘʤʽʘʢ ʫ ʨʽʜʢʽʡ ʘʙʦ ʛʘʟʦʧʦʜʽʙʥʽʡ ʬʦʨʤʽ ʣʝʛʢʦ ʨʝʘʛʫʻ ʟ ʚʦʜʦʶ ʚ 

ʪʢʘʥʠʥʘʭ ʣʶʜʠʥʠ ʟ ʫʪʚʦʨʝʥʥʷʤ ʽʦʥʽʚ ʘʤʦʥʽʶ. ʎʝʡ ʧʨʦʮʝʩ ʻ ʜʫʞʝ ʝʢʟʦʪʝʨʤʽʯʥʠʤ 

ʽ ʩʧʨʠʯʠʥʷʻ ʟʥʘʯʥʝ ʧʦʰʢʦʜʞʝʥʥʷ ʥʘʚʢʦʣʠʰʥʽʭ ʪʢʘʥʠʥ. ʂʨʽʤ ʪʦʛʦ, ʦʪʨʠʤʘʥʠʡ 

ʣʫʞʥʠʡ ʨʦʟʯʠʥ ʚʠʢʣʠʢʘʻ ʥʝʢʨʦʟ ʨʦʟʨʽʜʞʝʥʥʷ ʪʢʘʥʠʥ ʯʝʨʝʟ ʜʝʥʘʪʫʨʘʮʽʶ ʙʽʣʢʘ ʪʘ 

ʦʤʠʣʝʥʥʷ ʞʠʨʽʚ. 

ɺʧʣʠʚ ʛʘʟʦʧʦʜʽʙʥʦʛʦ ʙʝʟʚʦʜʥʦʛʦ ʘʤʽʘʢʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʰʢʦʜʞʝʥʥʷ 

ʨʦʛʽʚʢʠ ʪʘ ʦʧʽʢʽʚ ʥʘ ʰʢʽʨʽ. ʋ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʘʭ ʚʧʣʠʚ ʛʘʟʦʧʦʜʽʙʥʦʛʦ ʘʤʽʘʢʫ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʰʢʦʜʞʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʰʘʨʽʚ ʝʧʽʪʝʣʽʶ, ʱʦ ʩʪʚʦʨʶʻ ʚʦʨʦʪʘ 

ʜʣʷ ʽʥʬʝʢʮʽʡ. 

ʇʦʰʢʦʜʞʝʥʥʷ ʙʘʟʘʣʴʥʦʛʦ ʰʘʨʫ ʝʧʽʪʝʣʽʶ (ʧʨʠ ʚʜʠʭʘʥʥʽ ʧʘʨʽʚ) ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʥʝʟʚʦʨʦʪʥʠʭ ʨʫʙʮʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʭʨʦʥʽʯʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʣʝʛʝʥʴ. 

ʇʨʦʢʦʚʪʫʚʘʥʥʷ ʚʠʢʣʠʢʘʻ ʪʨʘʚʤʠ ʧʦ ʭʦʜʫ ʪʨʘʚʥʦʛʦ ʪʨʘʢʪʫ ʽ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʧʝʨʬʦʨʘʮʽʾ ʧʦʨʦʞʥʠʩʪʠʭ ʦʨʛʘʥʽʚ. ɯʩʥʫʻ ʤʘʣʦ ʜʦʢʘʟʽʚ ʪʦʛʦ, ʱʦ ʚʧʣʠʚ ʟʦʚʥʽʰʥʽʭ 

ʜʞʝʨʝʣ ʘʤʽʘʢʫ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʛʽʧʝʨʘʤʦʥʽʻʤʽʾ ʪʘ ʧʨʦʷʚʽʚ ʾʾ ʩʠʩʪʝʤʥʦʾ 

ʪʦʢʩʠʯʥʦʩʪʽ, ʥʘʧʨʠʢʣʘʜ ʧʝʯʽʥʢʦʚʦʾ ʝʥʮʝʬʘʣʦʧʘʪʽʾ. 

ɻʽʩʪʦʧʘʪʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʣʝʛʝʥʝʚʦʾ ʪʢʘʥʠʥʠ ʧʽʩʣʷ ʛʦʩʪʨʦʛʦ ʚʧʣʠʚʫ 

ʘʤʽʘʢʫ ʜʝʤʦʥʩʪʨʫʻ ʛʦʩʪʨʠʡ ʟʘʩʪʽʡ ʫ ʣʝʛʝʥʷʭ, ʥʘʙʨʷʢ ʪʘ ʜʝʩʢʚʘʤʘʮʽʶ ʝʧʽʪʝʣʽʶ 

ʙʨʦʥʭʽʚ. ɯʩʥʫʻ ʟʥʘʯʥʘ ʦʙʩʪʨʫʢʮʽʷ ʥʠʞʥʽʭ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ ʯʝʨʝʟ ʫʣʘʤʢʠ 

ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ, ʝʨʠʪʨʦʮʠʪʽʚ ʽ ʧʠʣʦʚʠʭ ʢʣʽʪʠʥ. 

ʉʠʤʧʪʦʤʠ ʚʧʣʠʚʫ ʛʘʟʦʧʦʜʽʙʥʦʛʦ ʘʤʽʘʢʫ ʚʢʣʶʯʘʶʪʴ ʥʘʩʪʫʧʥʝ: 

¶ ʨʠʥʦʨʝʷ 

¶ ʥʝʧʨʠʻʤʥʽ ʚʽʜʯʫʪʪʷ ʫ ʛʦʨʣʽ 

¶ ʩʪʠʩʥʝʥʥʷ ʚ ʛʨʫʜʷʭ 

¶ ʢʘʰʝʣʴ 

¶ ʟʘʜʠʰʢʘ 

¶ ʧʦʜʨʘʟʥʝʥʥʷ ʦʯʝʡ 

ʆʩʢʽʣʴʢʠ ʧʘʨʘ ʘʤʽʘʢʫ ʜʦʙʨʝ ʨʦʟʯʠʥʷʻʪʴʩʷ ʫ ʚʦʜʽ, ʩʠʤʧʪʦʤʠ ʚʠʥʠʢʘʶʪʴ 

ʜʫʞʝ ʰʚʠʜʢʦ ʧʽʩʣʷ ʽʥʛʘʣʷʮʽʡʥʦʛʦ ʚʧʣʠʚʫ. 
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ʇʨʠ ʬʽʟʠʯʥʦʤʫ ʦʛʣʷʜʽ ʽʥʛʘʣʷʮʽʡʥʘ ʪʨʘʚʤʘ ʘʤʽʘʢʦʤ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʪʘʢʠʤʠ 

ʦʟʥʘʢʘʤʠ: 

ɻʦʣʦʚʘ, ʚʫʭʘ, ʦʯʽ, ʥʽʩ, ʛʦʨʣʦ (HEENT ï ʘʥʛʣ.) - ʦʧʽʢʠ ʪʘ ʚʠʨʘʟʢʠ ʦʙʣʠʯʯʷ 

ʪʘ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ. 

ɼʠʭʘʥʥʷ - ʪʘʭʽʧʥʦʝ, ʜʝʩʘʪʫʨʘʮʽʷ ʢʠʩʥʶ, ʩʪʨʠʜʦʨ, ʩʣʠʥʦʪʝʯʘ, ʢʘʰʝʣʴ, 

ʭʨʠʧʠ, ʪʘ ʟʤʝʥʰʝʥʥʷ ʥʘʜʭʦʜʞʝʥʥʷ ʧʦʚʽʪʨʷ. 

ʎʝʥʪʨʘʣʴʥʘ ʥʝʨʚʦʚʘ ʩʠʩʪʝʤʘ (ʎʅʉ) - ʚʪʨʘʪʘ ʩʚʽʜʦʤʦʩʪʽ (ʷʢʱʦ ʫʨʘʞʝʥʥʷ ʻ 

ʤʘʩʠʚʥʠʤ). 

ʆʧʽʢʠ ʰʢʽʨʠ ʣʫʛʦʤ ʚʽʜ ʘʤʽʘʢʫ ʞʦʚʪʽ, ʥʽʙʠ ʤʠʣʴʥʽ ʡ ʤôʷʢʽ ʟʘ 

ʢʦʥʩʠʩʪʝʥʮʽʻʶ; ʧʨʠ ʩʠʣʴʥʠʭ ʦʧʽʢʘʭ ʰʢʽʨʘ ʯʦʨʥʽʻ ʽ ʩʪʘʻ ʜʫʞʝ ʛʨʫʙʦʶ. 

ʇʨʦʷʚʠ ʦʯʥʦʾ ʪʦʢʩʠʯʥʦʩʪʽ ʘʤʽʘʢʫ ʚʢʣʶʯʘʶʪʴ ʥʘʩʪʫʧʥʝ: 

¶ ɯʨʠʪ 

¶ ʅʘʙʨʷʢ ʨʦʛʽʚʢʠ 

¶ ʅʘʧʽʚʨʦʟʰʠʨʝʥʘ ʥʝʨʫʭʦʤʘ ʟʽʥʠʮʷ 

¶ ʄʦʞʣʠʚʝ ʫʪʚʦʨʝʥʥʷ ʢʘʪʘʨʘʢʪʠ 

ʈʽʟʢʠʡ ʟʘʧʘʭ ʘʤʽʘʢʫ ʚ ʧʦʚʽʪʨʽ ʧʦʤʽʪʥʠʡ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʜʦ 5 ppm. 

ʂʦʥʮʝʥʪʨʘʮʽʾ ʘʤʽʘʢʫ ʜʦ 100 ppm ʫ ʧʦʚʽʪʨʽ ʜʦʙʨʝ ʧʝʨʝʥʦʩʷʪʴʩʷ ʧʨʦʪʷʛʦʤ ʢʽʣʴʢʦʭ 

ʛʦʜʠʥ. ʇʨʠ 1700 ʧʨʦʤʽʣʝ ʧʦʯʠʥʘʻʪʴʩʷ ʢʘʰʝʣʴ, ʣʘʨʠʥʛʦʩʧʘʟʤ ʽ ʥʘʙʨʷʢ ʛʦʣʦʩʦʚʦʾ 

ʱʽʣʠʥʠ. ʂʦʥʮʝʥʪʨʘʮʽʾ ʚʽʜ 2500 ʜʦ 4500 ppm ʤʦʞʫʪʴ ʙʫʪʠ ʩʤʝʨʪʝʣʴʥʠʤʠ 

ʧʨʠʙʣʠʟʥʦ ʯʝʨʝʟ 30 ʭʚʠʣʠʥ, ʘ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʠʱʝ 5000 ppm ʟʘʟʚʠʯʘʡ 

ʚʠʢʣʠʢʘʶʪʴ ʰʚʠʜʢʫ ʟʫʧʠʥʢʫ ʜʠʭʘʥʥʷ. ɹʝʟʚʦʜʥʦʛʦ ʘʤʽʘʢʫ ʚ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʚʠʱʝ 

10000 ppm ʜʦʩʪʘʪʥʴʦ, ʱʦʙ ʚʠʢʣʠʢʘʪʠ ʧʦʰʢʦʜʞʝʥʥʷ ʰʢʽʨʠ. 

ʅʝʤʘʻ ʥʘʜʽʡʥʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʝʩʪʽʚ, ʷʢʽ ʙ ʤʦʛʣʠ ʦʮʽʥʠʪʠ ʩʪʫʧʽʥʴ 

ʩʠʩʪʝʤʥʦʾ ʪʦʢʩʠʯʥʦʩʪʽ ʘʤʽʘʢʫ. ʋ ʧʘʮʽʻʥʪʽʚ ʟʽ ʟʙʝʨʝʞʝʥʦʶ ʬʫʥʢʮʽʻʶ ʧʝʯʽʥʢʠ 

ʨʽʚʝʥʴ ʘʤʽʘʢʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʥʝ ʢʦʨʝʣʶʻ ʽʟ ʩʪʫʧʝʥʝʤ ʟʦʚʥʽʰʥʴʦʛʦ ʚʧʣʠʚʫ ʽ ʥʝ 

ʤʘʻ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʢʦʨʠʩʥʦʩʪʽ. 

ʇʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʧʽʜ ʯʘʩ ʚʦʻʥʥʠʭ ʜʽʡ ʯʘʩʪʦ ʙʫʚʘʶʪʴ ʢʦʤʙʽʥʦʚʘʥʽ 

ʪʨʘʚʤʠ. 

ʉʠʩʪʝʤʥʠʭ ʘʥʪʠʜʦʪʽʚ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʦʪʨʫʻʥʥʷ ʘʤʽʘʢʦʤ ʥʝ ʽʩʥʫʻ. ʗʢ ʽ ʫ 

ʚʠʧʘʜʢʫ ʟ ʽʥʰʠʤʠ ʪʦʢʩʠʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʥʘʡʧʝʨʰʝ ʧʦʪʨʽʙʥʦ ʧʦʢʠʥʫʪʠ 
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ʟʘʙʨʫʜʥʝʥʫ ʪʝʨʠʪʦʨʽʶ. ʇʦʜʘʣʴʰʝ ʣʽʢʫʚʘʥʥʷ ʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ ʘʤʽʘʢʫ ʻ 

ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʧʽʜʪʨʠʤʢʦʶ. ʇʨʦʚʦʜʠʪʴʩʷ ʟʥʝʟʘʨʘʞʝʥʥʷ ʧʘʮʽʻʥʪʘ, ʷʢʱʦ ʮʴʦʛʦ 

ʥʝ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʨʘʥʽʰʝ. ɿʘ ʧʦʪʨʝʙʠ ʧʨʦʚʦʜʠʪʴʩʷ ʧʽʜʪʨʠʤʢʘ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ, 

ʜʠʭʘʥʥʷ ʪʘ ʢʨʦʚʦʦʙʽʛʫ (ʘʣʛʦʨʠʪʤ ɸɺʉ) ʪʘ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʦʢʩʠʛʝʥʦʪʝʨʘʧʽʷ 

ʪʝʧʣʠʤ ʚʦʣʦʛʠʤ ʧʦʚʽʪʨʷʤ. 

ʇʦʢʘʟʘʥʥʷʤʠ ʜʣʷ ʨʦʟʰʠʨʝʥʠʭ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ ʻ ʥʘʩʪʫʧʥʝ: 

- ʇʨʠʛʥʽʯʝʥʠʡ ʧʩʠʭʽʯʥʠʡ ʩʪʘʥ 

- ɻʣʠʙʦʢʽ ʦʧʽʢʠ ʦʙʣʠʯʯʷ ʘʙʦ ʧʨʦʢʩʠʤʘʣʴʥʠʭ ʚʽʜʜʽʣʽʚ ʜʠʭʘʣʴʥʠʭ 

ʰʣʷʭʽʚ 

- ʆʭʨʠʧʣʽʩʪʴ ʛʦʣʦʩʫ ʘʙʦ ʩʪʨʠʜʦʨ 

- ʉʠʣʴʥʠʡ ʨʝʩʧʽʨʘʪʦʨʥʠʡ ʜʠʩʪʨʝʩ 

ʇʨʠʥʮʠʧʦʚʽ ʧʦʣʦʞʝʥʥʷ ʱʦʜʦ ʜʽʘʛʥʦʩʪʠʢʠ, ʥʘʜʘʥʥʷ ʥʝʚʽʜʢʣʘʜʥʦʾ 

ʜʦʧʦʤʦʛʠ, ʣʽʢʫʚʘʥʥʽ ʭʽʤʽʯʥʠʭ ʫʨʘʞʝʥʴ ʚʠʩʦʢʦʪʦʢʩʠʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʘ ʪʘʢʦʞ 

ʤʝʜʠʯʥʦʛʦ ʩʦʨʪʫʚʘʥʥʷ ʪʘ ʝʚʘʢʫʘʮʽʾ ʧʦʩʪʨʘʞʜʘʣʠʭ ʧʨʠ ʤʘʩʦʚʠʭ ʧʦʜʽʷʭ ʯʝʨʝʟ 

ʘʚʘʨʽʾ ʘʙʦ ʪʝʭʥʦʛʝʥʥʽ ʢʘʪʘʩʪʨʦʬʠ ʤʘʣʦ ʨʽʟʥʷʪʴʩʷ ʽ ʧʦʜʽʙʥʽ ʪʘʢʠʤ ʧʨʠ ʫʨʘʞʝʥʥʷʭ 

ʭʽʤʽʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʫ ʚʽʡʩʴʢʘʭ ʜʽʶʯʦʾ ʘʨʤʽʾ. ʈʽʟʥʠʮʷ ʙʫʜʝ ʣʠʰʝ ʚ ʫʤʦʚʘʭ 

ʜʽʷʣʴʥʦʩʪʽ ʨʷʪʫʚʘʣʴʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ, ʤʝʜʧʝʨʩʦʥʘʣʫ ʪʘ ʤʝʜʠʯʥʠʭ ʟʘʢʣʘʜʽʚ ʽ ʚ 

ʤʦʞʣʠʚʦʩʪʷʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ, ʜʽʘʛʥʦʩʪʠʢʠ, ʥʘʜʘʥʥʷ ʜʦʧʦʤʦʛʠ ʽ 

ʣʽʢʫʚʘʥʥʷ ʧʦʩʪʨʘʞʜʘʣʠʭ ʧʨʠ ʣʽʢʚʽʜʘʮʽʾ ʥʘʩʣʽʜʢʽʚ ʭʽʤʽʯʥʠʭ ʘʚʘʨʽʡ ʪʘ ʢʘʪʘʩʪʨʦʬ ʚ 

ʤʠʨʥʠʡ ʯʘʩ. 

ɺʠʩʥʦʚʦʢ. ʅʝ ʟʚʘʞʘʶʯʠ ʥʘ ʙʽʣʴʰʫ ʦʙʽʟʥʘʥʽʩʪʴ ʣʶʜʩʪʚʘ ʧʨʦ ʥʝʙʝʟʧʝʢʠ, 

ʷʢʽ ʙʫʚʘʶʪʴ ʧʨʠ ʥʝʧʨʘʚʠʣʴʥʦʤʫ ʧʦʚʦʜʞʝʥʥʽ ʟ ʭʽʤʽʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʯʠ ʷʢʽ 

ʥʘʩʣʽʜʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠ ʘʚʘʨʽʷʭ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ, ʪʘʢʽ ʨʝʯʦʚʠʥʠ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ. ʇʦʪʨʽʙʝʥ ʩʫʚʦʨʠʡ ʢʦʥʪʨʦʣʴ ʥʘ 

ʚʠʨʦʙʥʠʮʪʚʘʭ, ʜʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʤʽʘʢ, ʘ ʜʣʷ ʣʶʜʝʡ, ʷʢʽ ʞʠʚʫʪʴ ʧʦʙʣʠʟʫ 

ʧʨʦʚʦʜʠʪʠ ʩʘʥʽʪʘʨʥʦ-ʧʨʦʩʚʽʪʥʠʮʴʢʫ ʨʦʙʦʪʫ ʢʦʞʥʽ 3-4 ʤʽʩʷʮʽ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 
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ʋɼʂ 577. 

ɹɯʆʍɯʄɯʏʅɯ ɸʉʇɽʂʊʀ ʅʆɺʀʍ ʄɽʊʆɼʀʂ ɯ ʊɽʍʅʆʃʆɻɯʁ 

ɿɹɽʈɯɻɸʅʅʗ ʆʈɻɸʅɯɺ ʊʈɸʅʉʇʃɸʅʊɸʊɯɺ 

 

ʄʽʥʥʽʛʫʣʦʚʘ ɸʥʥʘ ɺʽʢʪʦʨʽʚʥʘ 

ʩʪʫʜʝʥʪ, 

ʗʥʽʮʴʢʘ ʃʝʩʷ ɺʘʩʠʣʽʚʥʘ 

ʢʘʥʜʠʜʘʪ ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʆ.ʆ. ɹʦʛʦʤʦʣʴʮʷ 

 

ɸʥʦʪʘʮʽʷ: ʍʍɯ ʩʪʦʣʽʪʪʷ ʚʽʜʟʥʘʯʠʣʦʩʴ ʙʫʨʭʣʠʚʠʤ ʨʦʟʚʠʪʢʦʤ ʢʣʽʥʽʯʥʦʾ 

ʪʨʘʥʩʧʣʘʥʪʦʣʦʛʽʾ ʷʢ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʦʾ ʪʘ ʚʠʩʦʢʦʦʨʛʘʥʽʟʦʚʘʥʦʾ ʛʘʣʫʟʽ, 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʽ ʥʘʧʨʷʤʢʽʚ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ, ʫʧʨʦʚʘʜʞʝʥʥʷʤ 

ʪʨʘʥʩʧʣʘʥʪʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʟʘʛʘʣʴʥʫ ʭʽʨʫʨʛʽʶ. ʑʦʨʦʢʫ ʫ ʩʚʽʪʽ ʚʠʢʦʥʫʻʪʴʩʷ 

ʧʦʥʘʜ 130 ʪʠʩ. ʦʨʛʘʥʥʠʭ ʪʨʘʥʩʧʣʘʥʪʘʮʽʡ, ʟʘ 10 ʨʦʢʽʚ ʢʽʣʴʢʽʩʪʴ ʪʨʘʥʩʧʣʘʥʪʘʮʽʡ 

ʟʨʦʩʣʘ ʫ 2,5 ʨʘʟʠ [1, ʩ.3]. ɺʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʫ ʧʨʦʛʨʝʩʽ ʪʨʘʥʩʧʣʘʥʪʦʣʦʛʽʾ ʟʘʡʤʘʻ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʘʪʦʙʽʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʪʢʘʥʠʥʘʭ ʘʣʦʛʨʘʬʪʘ ʽ 

ʨʦʟʚʠʚʘʶʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʽʰʝʤʽʯʥʦ-ʨʝʧʝʨʬʫʟʽʡʥʦʛʦ ʫʰʢʦʜʞʝʥʥʷ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʪʨʘʥʩʧʣʘʥʪʘʪ, ʧʨʝʩʝʨʚʘʮʽʷ, ʽʰʝʤʽʷ, ʧʘʪʦʙʽʦʭʽʤʽʯʥʽ 

ʧʨʦʮʝʩʠ. 

 

ɿʘʟʥʘʯʠʤʦ, ʚʘʞʣʠʚʽʩʪʴ ʨʦʟʫʤʽʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʧʘʪʦʙʽʦʭʽʤʽʯʥʠʭ ʟʤʽʥ 

ʘʣʦʪʨʘʥʩʧʣʘʥʪʘʪʘ. ɺʥʘʩʣʽʜʦʢ ʽʰʝʤʾ ʚʠʥʠʢʘʻ ʟʤʝʥʰʝʥʥʷ ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ, ʱʦ 

ʟʫʤʦʚʣʶʻ ʜʝʬʽʮʠʪ ʢʠʩʥʶ ʪʘ ʛʣʶʢʦʟʠ ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʪʢʘʥʠʥʥʦʛʦ ʜʠʭʘʥʥʷ, ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʩʫʪʪʻʚʦ ʟʥʠʞʫʻʪʴʩʷ ʨʽʚʝʥʴ ʤʘʢʨʦʝʨʛʽʯʥʠʭ ʩʧʦʣʫʢ ʚ ʢʣʽʪʠʥʽ, ʱʦ 

ʚʧʣʠʚʘʻ ʥʘ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʦʨʛʘʥʫ. ʐʚʠʜʢʝ ʚʠʯʝʨʧʘʥʥʷ ʢʣʽʪʠʥʥʠʭ ʨʝʩʫʨʩʽʚ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʝʨʝʙʫʜʦʚʠ ʤʝʪʘʙʦʣʽʟʤʫ ʥʘ ʤʝʥʰ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʡ ʘʥʘʝʨʦʙʥʠʡ 

ʰʣʷʭ. ʇʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ ʣʘʢʪʘʪʫ, H
+
 ʪʘ NADH+ʅ

+
 ʽʥʛʽʙʫʶʪʴ ʛʣʽʢʦʣʽʪʠʯʥʽ 

ʬʝʨʤʝʥʪʠ, ʘ ʩʘʤʝ ʛʣʽʮʝʨʠʣʘʣʴʜʝʛʽʜʬʦʩʬʘʪʜʝʛʽʜʨʦʛʝʥʘʟʫ. ɸʊʌ-ʩʠʥʪʘʟʘ ʰʚʠʜʢʦ 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʛʽʜʨʦʣʘʟʫ ʜʝʬʦʩʬʦʨʠʣʶʻ ɸʊʌ ʜʦ ɸɼʌ. ɸɼʌ ʧʦʩʪʫʧʦʚʦ 

ʢʘʪʘʙʦʣʽʟʫʻʪʴʩʷ ʜʦ ʥʝʦʨʛʘʥʽʯʥʦʛʦ ʬʦʩʬʘʪʫ, ʘʜʝʥʦʟʠʥʫ ʪʘ ʽʥʦʟʠʥʫ, ʷʢʽ ʧʨʦʥʠʢʥʽ 
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ʜʣʷ ʢʣʽʪʠʥʥʦʾ ʤʝʤʙʨʘʥʠ ʽ ʤʦʞʫʪʴ ʚʠʡʪʠ ʚ ʧʦʟʘʢʣʽʪʠʥʥʠʡ ʧʨʦʩʪʽʨ. ʄʽʪʦʭʦʥʜʨʽʷ 

ʚʪʨʘʯʘʻ ʢʦʦʨʜʠʥʘʮʽʶ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʮʠʢʣʫ ʽ ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ, ʚʠʚʽʣʴʥʷʻʪʴʩʷ 

ʮʠʪʦʭʨʦʤ ʩ ʪʘ ʘʢʪʠʚʫʶʪʴʩʷ ʢʘʩʧʘʟʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʜʘʣʴʰʦʾ ʟʘʛʠʙʝʣʽ 

ʢʣʽʪʠʥ [2, ʩ.127].  

ʊʦʙʪʦ, ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʚʠʢʣʠʢʘʻ ʟʥʠʞʝʥʥʷ pH, ʟʤʽʥʫ ʨʽʚʥʷ ʝʣʝʢʪʨʦʣʽʪʽʚ, 

ʫʪʚʦʨʝʥʥʷ ʘʢʪʠʚʥʠʭ ʬʦʨʤ ʢʠʩʥʶ, ʧʦʨʫʰʝʥʥʷ ʨʦʙʦʪʠ ʬʝʨʤʝʥʪʽʚ, ʟʥʠʞʝʥʥʷ 

ʘʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʽʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ ʽ ʤʝʤʙʨʘʥʥʠʭ ʥʘʩʦʩʽʚ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ ʦʥʢʦʪʠʯʥʦʾ ʨʽʚʥʦʚʘʛʠ ʽ ʘʧʦʧʪʦʟʫ ʢʣʽʪʠʥ [3, ʩ.4]. 

ʌʽʟʽʦʣʦʛʽʯʥʽ ʧʦʨʫʰʝʥʥʷ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʟʘʣʝʞʘʪʴ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ 

ʦʙʤʝʞʝʥʥʷ ʥʦʨʤʘʣʴʥʦʾ ʮʠʨʢʫʣʷʮʽʾ ʢʨʦʚʽ ʪʘ ʚʽʜ ʪʠʧʫ ʪʢʘʥʠʥ, ʱʦ ʟʘʟʥʘʶʪʴ 

ʜʝʩʪʨʫʢʪʠʚʥʦʛʦ ʚʧʣʠʚʫ. ʇʨʠ ʚʽʜʥʦʚʣʝʥʥʽ ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ ʨʦʟʚʠʚʘʻʪʴʩʷ 

ʨʝʧʝʨʬʫʟʽʡʥʠʡ ʩʠʥʜʨʦʤ. ɼʦʩʪʫʧʥʽʩʪʴ ʢʠʩʥʶ ʚʠʢʣʠʢʘʻ ʟʚʦʨʦʪʥʫ ʧʝʨʝʙʫʜʦʚʫ ʜʦ 

ʘʝʨʦʙʥʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ, ʷʢʠʡ ʚʞʝ ʥʝʤʦʞʣʠʚʠʡ ʯʝʨʝʟ ʽʰʝʤʽʯʥʽ ʫʰʢʦʜʞʝʥʥʷ 

ʤʽʪʦʭʦʥʜʨʽʡ, ʜʠʩʬʫʥʢʮʽʾ ʽʦʥʥʠʭ ʧʦʤʧ ʽ ʥʘʢʦʧʠʯʝʥʥʷ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ 

ʪʘʢʦʞ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʘʢʪʠʚʘʮʽʾ ʥʝʢʨʦʟʫ ʪʘ ʘʧʦʧʪʦʟʫ [4, ʩ. 104-105]. ʆʧʠʩʘʥʽ 

ʟʤʽʥʠ ʚ ʙʽʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʘʭ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʟʨʦʙʢʫ 

ʪʝʭʥʦʣʦʛʽʡ ʝʬʝʢʪʠʚʥʦʛʦ ʟʙʝʨʝʞʝʥʥʷ ʪʢʘʥʠʥ ʪʨʘʥʩʧʣʘʥʪʘʪʫ.  

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʽʩʥʫʶʪʴ ʜʚʘ ʦʩʥʦʚʥʽ ʧʽʜʭʦʜʠ ʧʨʝʩʝʨʚʘʮʽʾ ʦʨʛʘʥʽʚ: 

ʩʪʘʪʠʯʥʠʡ, ʥʘʧʨʠʢʣʘʜ, ʭʦʣʦʜʥʝ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʜʠʥʘʤʽʯʥʠʡ ï ʛʽʧʦʪʝʨʤʽʯʥʘ ʽ 

ʥʦʨʤʦʪʝʨʤʽʯʥʘ ʘʧʘʨʘʪʥʘ ʧʝʨʬʫʟʽʷ [5, ʩ.577-578]. ʇʝʨʰʠʡ ʚʚʘʞʘʻʪʴʩʷ çʟʦʣʦʪʠʤ 

ʩʪʘʥʜʘʨʪʦʤè, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʣʽʢʘʨʷʤʠ ʜʦʩʠʪʴ ʜʦʚʛʦ ʡ ʰʠʨʦʢʦ, ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʬʽʟʽʦʣʦʛʽʯʥʽʡ ʟʘʣʝʞʥʦʩʪʽ ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʤʝʪʘʙʦʣʽʟʤʫ ʚʽʜ ʟʥʠʞʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʤʽʥʽʤʽʟʘʮʽʾ ʢʣʽʪʠʥʥʠʭ ʬʫʥʢʮʽʡ ʪʘ ʝʢʦʥʦʤʽʾ 

ʨʝʩʫʨʩʽʚ, ʱʦ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʧʦʜʦʚʞʝʥʥʷ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ 

ʘʣʦʪʨʘʥʩʧʣʘʥʪʘʪʘ [6, ʩ.108]. ɼʨʫʛʠʡ ʩʧʦʩʽʙ ï ʧʨʦʪʠʣʝʞʥʠʡ, ʧʦʨʽʚʥʷʥʦ ʥʦʚʠʡ ʽ 

ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʘʢʪʠʚʘʮʽʶ ʤʝʪʘʙʦʣʽʟʤʫ, ʰʣʷʭʦʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʝʨʦʙʥʦʛʦ 

ʚʠʨʦʙʣʝʥʥʷ ʝʥʝʨʛʽʾ ʪʘ ʧʦʧʝʨʝʜʞʝʥʥʷ ʛʽʧʦʢʩʽʾ ʟʘ ʨʘʭʫʥʦʢ ʩʫʜʠʥʥʦʾ ʧʝʨʬʫʟʽʾ [7, 

ʩ.130]. 

ɼʦʚʛʦʪʨʠʚʘʣʽ ʜʠʩʢʫʩʽʾ ʩʪʦʩʦʚʥʦ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʪʘʪʠʯʥʦʛʦ ʪʘ ʜʠʥʘʤʽʯʥʦʛʦ 

ʧʽʜʭʦʜʽʚ ʧʽʜʚʠʱʠʣʠ ʽʥʪʝʨʝʩ ʜʦ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʡ ʛʽʧʦʪʝʨʤʽʯʥʦʾ ʘʧʘʨʘʪʥʦʾ 
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ʧʝʨʬʫʟʽʾ. ɿʦʢʨʝʤʘ, ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ ʧʝʨʝʚʘʛʠ ʧʫʣʴʩʫʶʯʦʾ ʧʝʨʬʫʟʽʾ ʥʘʜ 

ʩʪʘʪʠʯʥʦʶ ʧʨʠ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʥʠʨʦʢ. ɸʧʘʨʘʪʥʘ ʧʝʨʬʫʟʽʷ ʟʘʙʝʟʧʝʯʫʻ 

ʧʝʨʝʢʘʯʫʚʘʥʥʷ ʭʦʣʦʜʥʦʛʦ ʢʦʥʩʝʨʚʘʮʽʡʥʦʛʦ ʨʦʟʯʠʥʫ ʢʨʽʟʴ ʦʨʛʘʥ. ʇʽʜ ʯʘʩ 

ʧʨʦʮʝʩʫ ʜʦʩʪʘʚʣʷʶʪʴʩʷ ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ ʪʘ ʢʠʩʝʥʴ, ʚʠʚʦʜʷʪʴʩʷ ʪʦʢʩʠʯʥʽ 

ʤʝʪʘʙʦʣʽʪʠ, ʟʘʧʫʩʢʘʶʪʴʩʷ ʙʫʬʝʨʥʽ ʩʠʩʪʝʤʠ ʜʣʷ ʥʝʡʪʨʘʣʽʟʘʮʽʾ ʤʦʣʦʯʥʦʾ ʢʠʩʣʦʪʠ 

[8, ʩ.20].  

ʅʘʧʨʠʢʣʘʜ, ʧʽʜʛʦʪʫʚʘʥʥʷ ʥʠʨʢʠ ʜʦ ʘʧʘʨʘʪʥʦʾ ʧʝʨʬʫʟʽʾ ʟʘʡʤʘʻ ʥʘʙʘʛʘʪʦ 

ʙʽʣʴʰʝ ʯʘʩʫ, ʨʝʩʫʨʩʽʚ ʽ ʢʦʰʪʽʚ, ʧʦʨʽʚʥʷʥʦ ʟʽ ʩʪʘʪʠʯʥʠʤ ʭʦʣʦʜʦʚʠʤ ʟʙʝʨʽʛʘʥʥʷʤ. 

ʅʘ ʧʨʦʪʠʚʘʛʫ ʥʝʜʦʣʽʢʘʤ ʧʦʩʪʘʶʪʴ ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ, ʱʦ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʨʠʚʘʣʽʰʝ 

ʟʙʝʨʽʛʘʥʥʷ ʦʨʛʘʥʫ ʪʘ ʟʥʠʞʝʥʥʷ ʯʘʩʪʦʪʠ ʧʦʨʫʰʝʥʴ ʡʦʛʦ ʬʫʥʢʮʽʡ ʫ 

ʧʦʩʪʪʨʘʩʧʣʘʥʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ, ʱʦ ʩʧʨʠʷʻ ʩʢʦʨʦʯʝʥʥʶ ʧʝʨʽʦʜʫ ʛʦʩʧʽʪʘʣʽʟʘʮʽʾ ʪʘ 

ʨʝʘʙʽʣʽʪʘʮʽʾ ʽ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ ʨʽʚʝʥʴ ʚʠʞʠʚʘʥʥʷ ʪʨʘʥʩʧʣʘʥʪʘʪʘ [9]. 

ʆʢʨʽʤ ʧʠʪʘʥʴ ʩʪʘʪʠʯʥʦʛʦ ʯʠ ʜʠʥʘʤʽʯʥʦʛʦ ʟʙʝʨʝʞʝʥʥʷ ʦʨʛʘʥʽʚ, ʘʢʪʠʚʥʦ 

ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʽʥʰʽ ʩʬʝʨʠ, ʥʘʧʨʠʢʣʘʜ, ʨʦʟʯʠʥʠ ʜʣʷ ʧʨʝʩʝʨʚʘʮʽʾ. 

ʉʴʦʛʦʜʥʽ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʪʘ ʢʣʽʥʽʯʥʦ, ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ: Euro-

Collins, UW solution (ViaspanÈ), CelsiorÈ, CustodiolÈ ʪʘIGL-1È, ʢʦʞʝʥ ʟ ʷʢʠʭ 

ʤʘʻ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʽ ʥʝʜʦʣʽʢʠ. ʅʝʤʘʻ ʻʜʠʥʦʾ ʜʫʤʢʠ, ʱʦ ʥʘʟʚʘʣʘ ʙ ʽʜʝʘʣʴʥʠʡ 

ʨʦʟʯʠʥ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʪʨʘʥʩʧʣʘʥʪʘʪʽʚ, ʪʦʤʫ ʾʭ ʦʧʪʠʤʽʟʘʮʽʷ ʥʝʚʧʠʥʥʦ 

ʧʨʦʜʦʚʞʫʻʪʴʩʷ.  

ʆʪʞʝ, ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʢʨʘʱʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʽʜʥʦʚʣʝʥʥʷ ʨʝʮʠʧʽʻʥʪʽʚ, 

ʘʢʪʠʚʥʦ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʧʨʝʩʝʨʚʘʮʽʾ ʦʨʛʘʥʽʚ ʪʨʘʥʩʧʣʘʥʪʘʪʽʚ, 

ʟʦʢʨʝʤʘ ʢʦʥʮʝʨʚʫʚʘʣʴʥʽ ʨʦʟʯʠʥʠ ʪʘ ʤʝʪʦʜʠ ʝʬʝʢʪʠʚʥʦʾ ʧʝʨʬʫʟʽʾ. 

ɯʰʝʤʽʯʥʦ-ʨʝʧʝʨʬʫʟʽʡʥʝ ʧʦʰʢʦʜʞʝʥʥʷ ʧʝʨʝʚʘʞʥʦ ʚʠʥʠʢʘʻ ʚʥʘʩʣʽʜʦʢ 

ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʬʝʨʤʝʥʪʽʚ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʦʛʦ ʟʘʭʠʩʪʫ ʢʣʽʪʠʥ. ɿʚʘʞʘʶʯʠ 

ʥʘ ʮʝ, ʪʨʠʚʘʶʪʴ ʨʦʟʨʦʙʢʠ ʟ ʧʦʢʨʘʱʝʥʥʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʩʢʣʘʜʫ ʨʦʟʯʠʥʽʚ 

ʧʨʝʩʝʨʚʘʮʽʾ. 
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ʌʆʈʄʋɺɸʅʅʗ ʄɽɼʀʏʅʀʍ ʇɯɼʈʆɿɼɯʃɯɺ ʐɺʀɼʂʆɻʆ 

ʈɽɸɻʋɺɸʅʅʗ ɿɸ ʄʆɼʋʃʔʅʀʄ ʇɯɼʍʆɼʆʄ ʅɸ II ʈɯɺʅɯ ʅɸɼɸʅʅʗ 

ʄɽɼʀʏʅʆɰ ɼʆʇʆʄʆɻʀ: ɼʆʉɺɯɼ ʂʈɸɰʅ ɸʃʔʗʅʉʋ 

 

ʄʦʩʢʘʣʶʢ ʆʣʝʢʩʘʥʜʨ ɺʦʣʦʜʠʤʠʨʦʚʠʯ 

ʅʘʯʘʣʴʥʠʢ ʚʽʜʜʽʣʝʥʥʷ ʧʣʘʥʦʚʦʾ ʭʽʨʫʨʛʽʾ 

(ʟ ʧʘʣʘʪʘʤʠ ʜʣʷ ʭʽʤʽʦʪʝʨʘʧʽʾ) 

ɺʽʡʩʴʢʦʚʦ-ʤʝʜʠʯʥʠʡ ʢʣʽʥʽʯʥʠʡ ʮʝʥʪʨ ʎʝʥʪʨʘʣʴʥʦʛʦ ʨʝʛʽʦʥʫ  

ʤ. ɺʽʥʥʠʮʷ, ʋʢʨʘʾʥʘ 

ʉʝʨʝʜʘ ɯʨʠʥʘ ʂʦʩʪʷʥʪʠʥʽʚʥʘ, 

ʢ.ʤʝʜ.ʥ, ʜʦʮʝʥʪ, 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʦʨʛʘʥʽʟʘʮʽʾ ʤʝʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʋʢʨʘʾʥʩʴʢʘ ʚʽʡʩʴʢʦʚʦ-ʤʝʜʠʯʥʘ ʘʢʘʜʝʤʽʷ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʄʘʣʴʮʝʚ ʆʣʝʢʩʘʥʜʨ ɺʘʩʠʣʴʦʚʠʯ, 

ʢ.ʤʝʜ.ʥ, 

ʅʘʯʘʣʴʥʠʢ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʛʦ ʚʽʜʜʽʣʫ 

ʩʧʝʮʽʘʣʴʥʦʾ ʤʝʜʠʮʠʥʠ ʪʘ ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʾ 

ʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʧʨʦʙʣʝʤ ʚʽʡʩʴʢʦʚʦʾ ʤʝʜʠʮʠʥʠ, 

ʋʢʨʘʾʥʩʴʢʘ ʚʽʡʩʴʢʦʚʦ-ʤʝʜʠʯʥʘ ʘʢʘʜʝʤʽʷ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʐʚʝʮʴ ɸʥʜʨʽʡ ɺʦʣʦʜʠʤʠʨʦʚʠʯ, 

ʜ.ʤʝʜ.ʥ., ʧʨʦʬʝʩʦʨ 

ɿʘʩʪʫʧʥʠʢ ʥʘʯʘʣʴʥʠʢʘ ʘʢʘʜʝʤʽʾ ʟ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ 

ʋʢʨʘʾʥʩʴʢʘ ʚʽʡʩʴʢʦʚʦ-ʤʝʜʠʯʥʘ ʘʢʘʜʝʤʽʷ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ʋ ʩʪʘʪʽ ʚʠʩʚʽʪʣʝʥʦ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʩʪʨʫʢʪʫʨʥʦʾ ʧʦʙʫʜʦʚʠ 

ʧʽʜʨʦʟʜʽʣʽʚ ʰʚʠʜʢʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ɯɯ ʨʽʚʥʷ ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʤʝʜʠʯʥʦʾ 

ʩʣʫʞʙʠ ʘʣʴʷʥʩʫ ʅɸʊʆ. ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʘʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʚ'ʷʟʘʥʘ ʟ ʪʠʤ, ʱʦ 

ʘʢʪʠʚʥʠʡ ʢʫʨʩ ʋʢʨʘʾʥʠ ʥʘ ʩʧʽʚʧʨʘʮʶ ʟ ʢʨʘʾʥʘʤʠ ʘʣʴʷʥʩʫ ʅɸʊʆ ʚʠʤʘʛʘʻ 

ʩʪʚʦʨʝʥʥʷ ʽʥʰʦʾ ʤʦʜʝʣʽ ʧʦʙʫʜʦʚʠ ʧʽʜʨʦʟʜʽʣʽʚ ʄʝʜʠʯʥʠʭ ʩʠʣ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ. ʅʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʮʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʧʝʨʝʰʢʦʜʞʘʻ ʤʦʞʣʠʚʦʤʫ 

ʟʘʩʪʦʩʫʚʘʥʥʶ ʄʝʜʠʯʥʠʭ ʩʠʣ ɿʙʨʦʡʥʠʭ ʩʠʣ ʋʢʨʘʾʥʠ ʚ ʩʢʣʘʜʽ ʢʨʘʾʥ ʘʣʴʷʥʩʫ 
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ʅɸʊʆ. ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʤʝʜʠʯʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʰʚʠʜʢʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ɯɯ ʨʽʚʥʷ 

ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʢʨʘʾʥ ʘʣʴʷʥʩʫ ʅɸʊʆ ʪʘ ʾʭ ʢʦʤʧʦʥʝʥʪʽʚ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʦʜʫʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʤʝʜʠʯʥʠʭ 

ʧʽʜʨʦʟʜʽʣʽʚ ʰʚʠʜʢʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ɯɯ ʨʽʚʥʽ ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʬʦʨʤʫʚʘʪʠ ʩʪʨʫʢʪʫʨʫ ʧʽʜʨʦʟʜʽʣʫ ʟʘʣʝʞʥʦ ʚʽʜ ʦʧʝʨʘʪʠʚʥʦʾ 

ʦʙʩʪʘʥʦʚʢʠ ʪʘ ʧʦʪʨʝʙ ʫ ʥʘʜʘʥʥʽ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ. ʊʘʢʦʞ ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ 

"ʛʥʫʯʢʝ" ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʤʝʜʠʯʥʦʛʦ ʧʽʜʨʦʟʜʽʣʫ ʜʦʟʚʦʣʷʻ ʨʘʮʽʦʥʘʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʣʶʜʩʴʢʠʡ ʨʝʩʫʨʩ ʽ ʤʘʡʥʦ ʚ ʫʤʦʚʘʭ ʟʙʨʦʡʥʦʛʦ ʢʦʥʬʣʽʢʪʫ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʄʝʜʠʯʥʽ ʩʠʣʠ ɿʙʨʦʡʥʠʭ ʩʠʣ ʋʢʨʘʾʥʠ, ʨʽʚʥʽ ʜʦʧʦʤʦʛʠ, 

ʤʝʜʠʯʥʽ ʤʦʜʫʣʽ.  

 

ɺʩʪʫʧ. ʄʝʜʠʯʥʘ ʜʦʢʪʨʠʥʘ ʅɸʊʆ - ʮʝ ʢʦʤʧʣʝʢʩʥʠʡ ʜʦʢʫʤʝʥʪ, ʱʦ ʚʢʣʶʯʘʻ 

ʟʘʭʦʜʠ ʧʦ ʧʝʨʠʥʥʦʤʫ ʥʘʜʘʥʥʶ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ, ʣʽʢʫʚʘʥʥʶ, ʝʚʘʢʫʘʮʽʾ ʪʘ 

ʷʢʥʘʡʰʚʠʜʰʦʤʫ ʧʦʚʝʨʥʝʥʥʶ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʷ ʚ ʧʽʜʨʦʟʜʽʣ. ʆʩʥʦʚʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʨʛʘʥʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ - ʮʝ ʜʠʩʪʨʠʙʫʮʽʷ 

ʤʝʜʠʯʥʠʭ ʨʝʩʫʨʩʽʚ, ʩʧʨʦʤʦʞʥʦʩʪʝʡ ʽ ʟʘʢʣʘʜʽʚ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ ʢʦʤʘʥʜʫʚʘʥʥʷ ʪʘ 

ʣʦʢʘʣʽʟʘʮʽʾ ʢʨʘʾʥʘʤʠ ʧʘʨʪʥʝʨʘʤʠ ʘʣʴʷʥʩʫ ʅɸʊʆ. ɼʣʷ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʦʙ'ʻʤʫ 

ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʙʩʷʛʫ ʪʘ ʟʤʽʩʪʫ, ʙʫʣʦ ʚʠʢʦʥʘʥʦ 

ʨʦʟʜʽʣʝʥʥʷ ʧʽʜʨʦʟʜʽʣʽʚ ʤʝʜʠʯʥʦʾ ʩʣʫʞʙʠ ʟʘ Role (role of care). ɺ ʢʨʘʾʥʘʭ ʅɸʊʆ, 

ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʤʝʜʠʯʥʦʾ ʩʣʫʞʙʠ, ʚʠʟʥʘʯʘʶʪʴ ʯʦʪʠʨʠ ʝʰʝʣʦʥʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʚʠʱʝʥʘʟʚʘʥʠʭ ʢʨʠʪʝʨʽʾʚ. ɺʽʜʧʦʚʽʜʥʠʤ ʟʘ ʟʤʽʩʪʦʤ ʪʝʨʤʽʥʦʤ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ Role 

(role of care) ʻ ʧʦʥʷʪʪʷ "ʈʽʚʝʥʴ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ" [2, 3]. ɸʨʭʽʪʝʢʪʫʨʘ ʤʝʜʠʯʥʦʾ 

ʩʣʫʞʙʠ ʟʘ Role: Role 1 ʦʭʦʧʣʶʻ ʢʦʤʧʣʝʢʩ ʩʧʨʦʤʦʞʥʦʩʪʝʡ ʧʝʨʚʠʥʥʦʾ ʤʝʜʠʯʥʦʾ 

ʜʦʧʦʤʦʛʠ, ʷʢʘ ʚʢʣʶʯʘʻ triage (ʩʦʨʪʫʚʘʥʥʷ), ʜʦʛʦʩʧʽʪʘʣʴʥʫ ʥʝʚʽʜʢʣʘʜʥʫ 

ʜʦʧʦʤʦʛʫ ʪʘ ʝʣʝʤʝʥʪʠ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʟʘʭʦʜʽʚ. Role 1 ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ 

ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʝ ʫʪʨʠʤʘʥʥʷ ʧʘʮʽʻʥʪʽʚ. Role 2 ʦʭʦʧʣʶʻ ʢʦʤʧʣʝʢʩ 

ʩʧʨʦʤʦʞʥʦʩʪʝʡ, ʷʢʽ ʨʦʟʰʠʨʶʶʪʴ role 1 ʪʘ ʥʘʧʨʘʚʣʝʥʽ ʥʘ ʟʙʝʨʝʞʝʥʥʷ ʞʠʪʪʷ, 

ʢʽʥʮʽʚʦʢ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʧʦʩʪʨʘʞʜʘʣʦʛʦ, ʩʪʘʙʽʣʽʟʘʮʽʾ ʩʪʘʥʫ ʧʘʮʽʻʥʪʘ ʜʣʷ 

ʧʦʜʘʣʴʰʦʾ ʝʚʘʢʫʘʮʽʾ. Role 3 ʟʘʙʝʟʧʝʯʫʻ ʥʘʜʘʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʜʦʧʦʤʦʛʠ ʪʘ, 

ʱʦʥʘʡʤʝʥʰʝ, ʚʢʣʶʯʘʻ ʜʦʜʘʪʢʦʚʽ ʩʧʨʦʤʦʞʥʦʩʪʽ, ʘ ʩʘʤʝ - ʥʘʷʚʥʽʩʪʴ ʢʦʤʧ'ʶʪʝʨʥʦʾ 
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ʪʦʤʦʛʨʘʬʽʾ ʪʘ ʢʠʩʥʝʚʽ ʩʪʘʥʮʽʾ (ʩʘʤʦʩʪʽʡʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʠʩʥʝʤ) ʪʦʱʦ. 

ʆʩʦʙʣʠʚʽʩʪʶ ʝʰʝʣʦʥʫ Role 3 ʻ ʪʝ, ʱʦ ʟ ʜʘʥʦʛʦ ʨʽʚʥʷ ʧʘʮʽʻʥʪ ʤʦʞʝ, ʧʽʩʣʷ 

ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ, ʧʦʚʝʨʪʘʪʠʩʴ ʜʦ ʙʦʡʦʚʦʛʦ ʧʽʜʨʦʟʜʽʣʫ ʙʝʟ ʝʚʘʢʫʘʮʽʾ 

ʥʘ ʚʠʱʠʡ ʝʰʝʣʦʥ. Role 4 - ʮʝ ʤʝʜʠʯʥʦ-ʣʽʢʫʚʘʣʴʥʠʡ ʟʘʢʣʘʜ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʝʩʴ 

ʢʦʤʧʣʝʢʩ ʤʝʜʠʯʥʦʾ ʚʠʩʦʢʦʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʜʦʧʦʤʦʛʠ (ʚʢʣʶʯʘʶʯʠ 

ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʚʽʜʥʦʚʣʶʚʘʣʴʥʽ ʦʧʝʨʘʪʠʚʥʽ ʚʪʨʫʯʘʥʥʷ, ʨʝʘʙʽʣʽʪʘʮʽʶ, ʪʦʱʦ). 

ɼʘʥʠʡ ʝʰʝʣʦʥ ʨʦʟʛʦʨʥʫʪʠʡ ʧʦʟʘ ʪʝʘʪʨʦʤ ʙʦʡʦʚʠʭ ʜʽʡ ʽ ʥʝ ʦʙʤʝʞʫʻ ʪʝʨʤʽʥ 

ʧʝʨʝʙʫʚʘʥʥʷ ʧʘʮʽʻʥʪʘ. ʅʘʡʙʽʣʴʰ ʨʽʟʥʦʤʘʥʽʪʥʠʡ ʽ ʩʢʣʘʜʥʠʡ ʟʘ ʩʚʦʻʶ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʻ ʝʰʝʣʦʥ Role 2. ʆʩʦʙʣʠʚʽʩʪʶ ʜʘʥʦʛʦ ʝʰʝʣʦʥʫ ʻ 

ʯʽʪʢʝ ʨʦʟʫʤʽʥʥʷ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ - "ʤʦʙʽʣʴʥʽʩʪʴ-ʩʧʨʦʤʦʞʥʦʩʪʽ". ʇʨʠ 

ʟʙʽʣʴʰʝʥʥʽ ʩʧʨʦʤʦʞʥʦʩʪʝʡ ʟʤʝʥʰʫʻʪʴʩʷ ʤʦʙʽʣʴʥʽʩʪʴ ʧʽʜʨʦʟʜʽʣʫ ʚʽʜʧʦʚʽʜʥʦ. 

ɽʰʝʣʦʥ Role 2 ʻ ʝʣʝʤʝʥʪʦʤ ʫ ʩʠʩʪʝʤʽ ʥʘʜʘʥʥʷ ʙʝʟʧʝʨʝʨʚʥʦʾ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ 

ʪʘ ʤʘʻ ʟʘ ʤʝʪʫ ʥʘʙʣʠʞʝʥʥʷ ʣʽʢʘʨʩʴʢʦʾ ʜʦʧʦʤʦʛʠ ʜʦ ʧʝʨʰʦʛʦ ʝʰʝʣʦʥʫ (Role 1). 

ɿʘʣʝʞʥʦ ʚʽʜ ʦʧʝʨʘʪʠʚʥʦʾ ʦʙʩʪʘʥʦʚʢʠ, ʚʠʜʫ ʟʙʨʦʡʥʦʛʦ ʢʦʥʬʣʽʢʪʫ ʪʘ ʧʦʪʨʝʙʠ ʚ 

ʦʙ'ʻʤʽ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʩʪʨʫʢʪʫʨʽ ʜʨʫʛʦʛʦ ʝʰʝʣʦʥʫ ʤʝʜʠʯʥʦʾ ʩʣʫʞʙʠ ʢʨʘʾʥ 

ʅɸʊʆ ʚʠʜʽʣʷʶʪʴ 3 ʪʠʧʠ ʤʝʜʠʯʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʰʚʠʜʢʦʛʦ ʨʝʘʛʫʚʘʥʥʷ. 

ʈʦʟʜʽʣʝʥʥʷ ʡʜʝ ʥʘ ʧʽʜʩʪʘʚʽ ʩʧʨʦʤʦʞʥʦʩʪʝʡ ʜʘʥʦʛʦ ʧʽʜʨʦʟʜʽʣʫ ʪʘ ʤʦʞʣʠʚʦʛʦ 

ʪʝʨʤʽʥʫ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷ.  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ: ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʦʜʫʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʫ 

ʩʪʚʦʨʝʥʥʽ ʤʝʜʠʯʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʥʘ ɯɯ ʨʽʚʥʽ ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ 

ʤʝʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ.  

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɿ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʽʚ ʩʠʩʪʝʤʥʦʛʦ, 

ʙʽʙʣʽʦʩʝʤʘʥʪʠʯʥʦʛʦ ʪʘ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʚʯʝʥʦ ʥʘʫʢʦʚʽ ʧʫʙʣʽʢʘʮʽʾ 

ʱʦʜʦ ʜʦʩʚʽʜʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʦʙʽʣʴʥʠʭ ʤʝʜʠʯʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʫ ʨʽʟʥʠʭ ʟʙʨʦʡʥʠʭ 

ʢʦʥʬʣʽʢʪʘʭ ʅɸʊʆ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʤʝʜʠʯʥʠʭ 

ʧʽʜʨʦʟʜʽʣʽʚ ʰʚʠʜʢʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ɯɯ ʨʽʚʥʷ ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʢʨʘʾʥ 

ʘʣʴʷʥʩʫ ʅɸʊʆ ʪʘ ʾʭ ʢʦʤʧʦʥʝʥʪʽʚ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʜʦʢʪʨʠʥʠ ʟ ʤʝʜʠʯʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʨʘʾʥ ʘʣʴʷʥʩʫ ʅɸʊʆ ʥʘ ɯɯ ʨʽʚʥʽ ʤʝʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʤʝʜʠʯʥʽ ʧʽʜʨʦʟʜʽʣʠ: 1. ʄʝʜʠʯʥʠʡ ʧʽʜʨʦʟʜʽʣ ʰʚʠʜʢʦʛʦ 
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ʨʝʘʛʫʚʘʥʥʷ, ʧʝʨʝʜʦʚʠʡ (Role 2 forward, ʧʝʨʝʜʦʚʘ ʭʽʨʫʨʛʽʯʥʘ ʛʨʫʧʘ ʧʽʜʩʠʣʝʥʥʷ). 

2. ʄʝʜʠʯʥʠʡ ʧʽʜʨʦʟʜʽʣ ʰʚʠʜʢʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʙʘʟʦʚʠʡ ʘʙʦ ʣʝʛʢʦʤʘʥʝʚʨʦʚʠʡ 

(Role 2 basic, light maneur). 3. ʄʝʜʠʯʥʠʡ ʧʽʜʨʦʟʜʽʣ ʰʚʠʜʢʦʛʦ ʨʝʘʛʫʚʘʥʥʷ 

ʧʦʩʠʣʝʥʠʡ (Role 2 enhance). ɼʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʽʜʨʦʟʜʽʣʽʚ Role 2 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʦʜʫʣʴʥʠʡ ʧʽʜʭʽʜ. ʂʦʤʧʣʝʢʪʫʚʘʥʥʷ ʧʽʜʨʦʟʜʽʣʫ ʬʦʨʤʫʻʪʴʩʷ ʟʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʧʦʪʨʝʙʦʶ ʟʘʣʝʞʥʦ ʚʽʜ ʦʧʝʨʘʪʠʚʥʦʾ ʦʙʩʪʘʥʦʚʢʠ ʪʘ ʪʠʧʫ 

ʚʽʡʩʴʢʦʚʦʾ ʦʧʝʨʘʮʽʾ, ʰʣʷʭʦʤ ʚʠʟʥʘʯʝʥʥʷ ʪʠʧʫ ʪʘ ʚʘʨʽʘʥʪʽʚ ʤʦʜʫʣʽʚ ʧʨʠ ʡʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʽ [3]. ʄʝʜʠʯʥʠʡ ʧʽʜʨʦʟʜʽʣ ʰʚʠʜʢʦʛʦ ʨʝʘʛʫʚʘʥʥʷ, ʧʝʨʝʜʦʚʠʡ (Role 2 

forward, forward surgical team). ɼʘʥʠʡ ʪʠʧ ʤʝʜʠʯʥʦʛʦ ʧʽʜʨʦʟʜʽʣʫ ʟʘʙʝʟʧʝʯʫʻ 

ʭʽʨʫʨʛʽʯʥʫ ʜʦʧʦʤʦʛʫ ʟ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʚʝʜʝʥʥʷ ʨʝʘʥʽʤʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ, 

ʩʪʘʙʽʣʽʟʘʮʽʷ ʩʪʘʥʫ ʪʘ ʝʚʘʢʫʘʮʽʾ (DCS, DCR). ɭ ʚʠʩʦʢʦʤʦʙʽʣʴʥʠʤ ʪʘ ʚʠʢʦʥʫʻ 

ʟʘʜʘʯʽ ʚ ʟʦʥʽ ʪʝʘʪʨʫ ʙʦʡʦʚʠʭ ʜʽʡ. ʈʝʩʫʨʩʠ ʜʘʥʦʛʦ ʧʽʜʨʦʟʜʽʣʫ ʦʙʤʝʞʝʥʽ. ʇʨʠ 

ʫʤʦʚʽ, ʷʢʱʦ ʮʝʡ ʧʽʜʨʦʟʜʽʣ ʥʝ ʙʫʜʝ ʧʝʨʝʚʝʜʝʥʠʡ ʫ ʩʪʘʪʫʩ "ʄʝʜʠʯʥʠʡ ʧʽʜʨʦʟʜʽʣ 

ʰʚʠʜʢʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʙʘʟʦʚʠʡ" ʯʠ "ʄʝʜʠʯʥʠʡ ʧʽʜʨʦʟʜʽʣ ʰʚʠʜʢʦʛʦ ʨʝʘʛʫʚʘʥʥʷ 

ʧʦʩʠʣʝʥʠʡ", ʚʽʥ ʤʘʻ ʙʫʪʠ ʚʠʚʝʜʝʥʠʡ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ. ʊʝʨʤʽʥ ʨʦʙʦʪʠ ʜʘʥʦʛʦ 

ʪʠʧʫ ʧʽʜʨʦʟʜʽʣʫ ʚ ʟʦʥʽ ʙʦʡʦʚʠʭ ʜʽʡ ʥʝ ʤʘʻ ʧʝʨʝʚʠʱʫʚʘʪʠ 72 ʛʦʜʠʥʠ. 

ʂʦʤʧʦʥʫʻʪʴʩʷ ʟ ʢʦʨʝʥʝʚʠʭ ʩʝʤʠ ʤʦʜʫʣʝʡ, ʷʢ ʽ ʚ ʤʝʜʠʯʥʦʤʫ ʧʽʜʨʦʟʜʽʣʽ ʰʚʠʜʢʦʛʦ 

ʨʝʘʛʫʚʘʥʥʷ ʙʘʟʦʚʦʛʦ. ʄʝʜʠʯʥʠʡ ʧʽʜʨʦʟʜʽʣ ʰʚʠʜʢʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʙʘʟʦʚʠʡ ʘʙʦ 

ʣʝʛʢʦʤʘʥʝʚʨʦʚʠʡ (Role 2 basic, light maneur). ʄʽʩʪʠʪʴ ʷʜʨʦ ʟ ʥʘʩʪʫʧʥʠʭ 

ʢʦʨʝʥʝʚʠʭ ʩʝʤʠ ʤʦʜʫʣʝʡ: 1. ʄʦʜʫʣʴ ʥʝʚʽʜʢʣʘʜʥʦʾ ʜʦʧʦʤʦʛʠ. 2. ʆʧʝʨʘʮʽʡʥʠʡ 

ʤʦʜʫʣʴ. 3. ɼʽʘʛʥʦʩʪʠʯʥʠʡ ʤʦʜʫʣʴ (ʚʢʣʶʯʘʻ ʚ ʩʚʽʡ ʩʢʣʘʜ ʤʦʙʽʣʴʥʠʡ 

ʨʝʥʪʛʝʥʘʧʘʨʘʪ ʽ ʧʦʣʴʦʚʫ ʣʘʙʦʨʘʪʦʨʽʶ). 4. ʄʦʜʫʣʴ ʜʣʷ ʪʠʤʯʘʩʦʚʦʛʦ ʫʪʨʠʤʘʥʥʷ 

ʧʘʮʽʻʥʪʽʚ ʧʝʨʝʜ ʝʚʘʢʫʘʮʽʻʶ. 5. ʇʽʩʣʷʦʧʝʨʘʮʽʡʥʠʡ ʤʦʜʫʣʴ ʽ ʟʦʥʘ ʜʣʷ ʫʪʨʠʤʘʥʥʷ 

ʧʘʮʽʻʥʪʽʚ, ʚʠʩʦʢʦʟʘʣʝʞʥʠʭ ʚʽʜ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ. 6. ʄʦʜʫʣʴ ʫʧʨʘʚʣʽʥʥʷ, 

ʟʚ'ʷʟʢʫ ʪʘ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ. 7. ʄʦʜʫʣʴ ʤʝʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʄʝʜʠʯʥʠʡ 

ʧʽʜʨʦʟʜʽʣ ʰʚʠʜʢʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʙʘʟʦʚʠʡ ʟʘʚʞʜʠ ʤʽʩʪʠʪʴ ʚʩʽ ʩʽʤ ʩʪʨʫʢʪʫʨʥʠʭ 

ʢʦʨʝʥʝʚʠʭ ʤʦʜʫʣʝʡ [4].  

ɼʘʥʠʡ ʪʠʧ ʧʽʜʨʦʟʜʽʣʫ ʤʦʞʝ ʨʦʟʪʘʰʦʚʫʚʘʪʠʩʴ ʫ ʧʘʣʘʪʢʘʭ, ʢʦʥʪʝʡʥʝʨʘʭ, ʥʘ 

ʙʘʟʽ ʙʫʜʽʚʝʣʴ ʘʙʦ ʥʘ ʨʽʯʥʠʭ (ʤʦʨʩʴʢʠʭ) ʧʣʘʪʬʦʨʤʘʭ. ɼʘʥʠʡ ʧʽʜʨʦʟʜʽʣ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʥʝʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʤʝʜʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʧʝʨʩʦʥʘʣʫ ʪʘ ʥʘʜʘʻ 
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ʦʙʤʝʞʝʥʠʡ ʦʙ'ʻʤ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ. ʆʙ'ʻʤ ʜʦʧʦʤʦʛʠ, ʱʦ ʦʙʤʝʞʫʻʪʴʩʷ ʨʽʚʥʝʤ 

(ɯɯ-ʘ), ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʝʚʽʜʢʣʘʜʥʠʭ ʭʽʨʫʨʛʽʯʥʠʭ ʟʘʭʦʜʽʚ ʟʘ ʧʨʦʪʦʢʦʣʘʤʠ damage 

control surgery (DCS) ʟ ʦʜʥʦʯʘʩʥʠʤ ʧʨʦʚʝʜʝʥʥʷʤ DCR ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ 

ʩʪʘʙʽʣʽʟʘʮʽʾ ʞʠʪʪʻʚʠʭ ʬʫʥʢʮʽʾ ʟ ʧʦʜʘʣʴʰʦʶ ʝʚʘʢʫʘʮʽʻʶ. ʉʢʦʨʦʯʝʥʠʡ ʦʙ'ʻʤ 

ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʢʦʤʧʝʥʩʫʻʪʴʩʷ ʚʠʩʦʢʦʶ ʤʦʙʽʣʴʥʽʩʪʶ ʜʘʥʦʛʦ 

ʧʽʜʨʦʟʜʽʣʫ, ʦʩʦʙʣʠʚʦ ʚ ʫʤʦʚʘʭ ʤʦʞʣʠʚʦʾ ʰʚʠʜʢʦʾ ʟʤʽʥʠ ʦʧʝʨʘʪʠʚʥʦʾ ʦʙʩʪʘʥʦʚʢʠ 

ʪʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʜʘʥʦʛʦ ʚʠʜʫ ʜʦʧʦʤʦʛʠ ʜʦ ʣʽʥʽʾ ʙʦʡʦʚʠʭ ʟʽʪʢʥʝʥʴ. 

ʉʧʨʦʙʠ ʚʽʜʤʦʚʠ ʚʽʜ ʜʘʥʦʛʦ ʧʽʜʨʦʟʜʽʣʫ ʧʨʠʟʚʝʣʠ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʙʝʟʧʦʚʦʨʦʪʥʠʭ 

ʩʘʥʽʪʘʨʥʠʭ ʚʪʨʘʪ [1]. ʇʦʨʘʥʝʥʥʽ ʪʘ ʪʨʘʚʤʦʚʘʥʽ, ʱʦ ʥʝ ʧʦʪʨʝʙʫʶʪʴ damage 

control surgery, ʥʝ ʥʘʜʭʦʜʷʪʴ ʥʘ ʜʘʥʠʡ ʪʠʧ ʤʝʜʠʯʥʦʛʦ ʧʽʜʨʦʟʜʽʣʫ ʰʚʠʜʢʦʛʦ 

ʨʝʘʛʫʚʘʥʥʷ. ɰʭʥʷ ʝʚʘʢʫʘʮʽʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʤʝʜʠʯʥʠʡ ʧʽʜʨʦʟʜʽʣ 

ʰʚʠʜʢʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʧʦʩʠʣʝʥʠʡ (Role 2 enhance) ʘʙʦ, ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʰʣʷʭʽʚ 

ʝʚʘʢʫʘʮʽʾ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʪʘʢʪʠʯʥʦʾ ʝʚʘʢʫʘʮʽʾ, ʥʘ ʝʰʝʣʦʥ Role 3. ɿʘ 

ʨʘʭʫʥʦʢ ʥʘʣʘʛʦʜʞʝʥʥʷ ʧʦʩʪʘʯʘʥʥʷ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠ ʟʘʜʘʯʽ, ʙʝʟ ʧʦʚʝʨʥʝʥʥʷ ʜʣʷ 

ʚʽʜʥʦʚʣʝʥʥʷ, ʪʝʨʤʽʥʦʤ ʙʽʣʴʰʝ 72 ʛʦʜ., ʘʣʝ ʥʝ ʙʽʣʴʰ 14 ʜʽʙ. ʄʝʜʠʯʥʠʡ ʧʽʜʨʦʟʜʽʣ 

ʰʚʠʜʢʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʧʦʩʠʣʝʥʠʡ (Role 2 enhance). ʊʝʨʤʽʥ "ʧʦʩʠʣʝʥʠʡ" ʚʢʘʟʫʻ ʥʘ 

ʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʩʧʨʦʤʦʞʥʦʩʪʝʡ, ʱʦ ʤʘʻ ʧʽʜʨʦʟʜʽʣ ʥʘ ʝʰʝʣʦʥʽ Role 2. 

ʇʦʩʠʣʶʶʯʽ ʤʦʜʫʣʽ ʟʘʚʞʜʠ ʜʦʜʘʶʪʴʩʷ ʜʦ ʢʦʨʝʥʝʚʠʭ ʤʦʜʫʣʝʡ, ʷʢʽ ʻ ʥʝʚʽʜ'ʻʤʥʦʶ 

ʯʘʩʪʠʥʦʶ ʷʢ ʙʘʟʦʚʦʛʦ ʤʝʜʠʯʥʦʛʦ ʧʽʜʨʦʟʜʽʣʫ ʰʚʠʜʢʦʛʦ ʨʝʘʛʫʚʘʥʥʷ, ʪʘʢ ʽ 

ʧʦʩʠʣʝʥʦʛʦ. ʄʝʜʠʯʥʠʡ ʧʽʜʨʦʟʜʽʣ ʰʚʠʜʢʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʧʦʩʠʣʝʥʠʡ ʟʙʽʣʴʰʫʻ ʩʚʦʾ 

ʩʧʨʦʤʦʞʥʦʩʪʽ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʤʝʜʠʯʥʦʛʦ ʧʝʨʩʦʥʘʣʫ, 

ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʪʠʤʯʘʩʦʚʝ ʫʪʨʠʤʘʥʥʷ ʩʪʘʙʽʣʽʟʦʚʘʥʠʭ 

ʧʘʮʽʻʥʪʽʚ ʽ ʧʨʦʚʦʜʠʪʠ ʧʽʜʛʦʪʦʚʢʫ ʜʦ ʪʘʢʪʠʯʥʦʾ ʪʘ ʩʪʨʘʪʝʛʽʯʥʦʾ ʘʝʨʦʤʝʜʠʯʥʦʾ 

ʝʚʘʢʫʘʮʽʾ. ʄʝʜʠʯʥʠʡ ʧʽʜʨʦʟʜʽʣ ʰʚʠʜʢʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʧʦʩʠʣʝʥʠʡ ʤʦʞʝ ʚʢʣʶʯʘʪʠ 

ʚ ʩʚʦʾʡ ʩʪʨʫʢʪʫʨʽ 14 ʧʽʜʩʠʣʶʶʯʠʭ ʤʦʜʫʣʝʡ:  

1. ʆʧʝʨʘʮʽʡʥʠʡ ʤʦʜʫʣʴ (ʜʦʜʘʪʢʦʚʦ).  

2. ɼʽʘʛʥʦʩʪʠʯʥʠʡ ʧʽʜʨʦʟʜʽʣ (ʤʦʜʫʣʴ) (ʫʣʴʪʨʘʟʚʫʢʦʚʘ ʜʽʘʛʥʦʩʪʠʢʘ, ʪʦʱʦ). 

3. ʄʦʜʫʣʴ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʪʦʤʦʛʨʘʬʽʾ.  

4. ʄʦʜʫʣʴ ʜʣʷ ʪʨʠʚʘʣʦʛʦ ʫʪʨʠʤʘʥʥʷ ʧʘʮʽʻʥʪʽʚ.  

5. ʄʦʜʫʣʴ ʥʝʚʽʜʢʣʘʜʥʦʾ ʜʦʧʦʤʦʛʠ (ʜʦʜʘʪʢʦʚʦ).  
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6. ʃʘʙʦʨʘʪʦʨʽʷ.  

7. ʄʦʜʫʣʴ ʤʝʜʠʯʥʦʛʦ ʧʦʩʪʘʯʘʥʥʷ (ʜʦʜʘʪʢʦʚʦ).  

8. ʉʪʦʤʘʪʦʣʦʛʽʯʥʠʡ ʤʦʜʫʣʴ.  

9. ʄʦʜʫʣʴ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʪʘ ʧʩʠʭʽʘʪʨʠʯʥʦʾ ʜʦʧʦʤʦʛʠ.  

10. ʄʦʜʫʣʴ-ʽʟʦʣʷʪʦʨ.  

11. ʊʝʨʘʧʝʚʪʠʯʥʠʡ ʤʦʜʫʣʴ  

12. ʉʪʝʨʠʣʽʟʘʮʽʡʥʠʡ ʤʦʜʫʣʴ.  

13. ʈʝʥʪʛʝʥʦʜʽʘʛʥʦʩʪʠʯʥʠʡ ʤʦʜʫʣʴ.  

14. ʄʦʜʫʣʴ ʩʘʥʽʪʘʨʥʦ-ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ.  

ʇʨʠ ʢʦʤʧʦʥʫʚʘʥʥʽ ʤʝʜʠʯʥʦʛʦ ʧʽʜʨʦʟʜʽʣʫ ʰʚʠʜʢʦʛʦ ʨʝʘʛʫʚʘʥʥʷ, 

ʧʦʩʠʣʝʥʦʛʦ ʥʝ ʻ ʦʙʦʚ'ʷʟʢʦʚʠʤ ʚʢʣʶʯʝʥʥʷ ʜʦ ʡʦʛʦ ʩʢʣʘʜʫ ʚʩʽʭ ʧʽʜʩʠʣʶʶʯʠʭ 

ʤʦʜʫʣʝʡ, ʘʣʝ ʟʘʚʞʜʠ ʤʘʻ ʤʽʩʪʠʪʠ ʢʦʨʝʥʝʚʽ ʤʦʜʫʣʽ. ʂʦʤʧʦʥʫʚʘʥʥʷ ʜʘʥʦʛʦ ʪʠʧʫ 

ʤʝʜʠʯʥʦʛʦ ʧʽʜʨʦʟʜʽʣʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʤʦʛ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʝʨʝʜ ʤʝʜʠʯʥʦʶ 

ʩʣʫʞʙʦʶ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʚʽʡʩʴʢʦʚʦʾ ʦʧʝʨʘʮʽʾ: ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʪʘ 

ʚʝʣʠʯʠʥʠ ʩʘʥʽʪʘʨʥʠʭ ʚʪʨʘʪ, ʪʠʧʫ ʢʣʽʤʘʪʫ, ʪʨʠʚʘʣʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʽʜʨʦʟʜʽʣʫ ʪʘ 

ʤʦʞʣʠʚʦʾ ʟʤʽʥʠ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʚ ʟʦʥʽ ʟʘʩʪʦʩʫʚʘʥʥʷ. ʄʝʜʠʯʥʘ 

ʜʦʧʦʤʦʛʘ ʥʘʜʘʻʪʴʩʷ ʚ ʦʙ'ʻʤʽ ɯɯ, ɯɯ+. ʋʩʽ ʧʦʨʘʥʝʥʽ, ʪʨʘʚʤʦʚʘʥʽ ʯʠ ʭʚʦʨʽ, ʷʢʽ 

ʥʘʜʽʡʰʣʠ ʜʦ ʜʘʥʦʛʦ ʧʽʜʨʦʟʜʽʣʫ, ʤʘʪʴ ʙʫʪʠ ʝʚʘʢʫʡʦʚʘʥʽ ʥʘ ʚʠʱʠʡ ʝʰʝʣʦʥ 

ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʧʽʩʣʷ ʥʘʜʘʥʥʷ ʜʦʧʦʤʦʛʠ ʫ ʚʠʱʝʚʢʘʟʘʥʦʤʫ ʦʙ'ʻʤʽ. 

ʋʪʨʠʤʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʥʘ ʜʨʫʛʦʤʫ ʪʘ ʪʨʝʪʴʦʤʫ ʪʠʧʘʭ ʤʝʜʠʯʥʦʛʦ ʧʽʜʨʦʟʜʽʣʫ 

ʰʚʠʜʢʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʥʝ ʤʘʻ ʧʝʨʝʚʠʱʫʚʘʪʠ 72 ʛʦʜʠʥʠ. ɺʠʜʽʣʷʶʪʴ ʜʦʜʘʪʢʦʚʽ 

ʤʦʜʫʣʽ, ʷʢʽ ʤʦʞʫʪʴ ʜʦʜʘʚʘʪʠʩʴ ʷʢ ʜʦ ʤʝʜʠʯʥʦʛʦ ʧʽʜʨʦʟʜʽʣʫ ʰʚʠʜʢʦʛʦ 

ʨʝʘʛʫʚʘʥʥʷ ʙʘʟʦʚʦʛʦ, ʪʘʢ ʽ ʜʦ ʤʝʜʠʯʥʦʛʦ ʧʽʜʨʦʟʜʽʣʫ ʰʚʠʜʢʦʛʦ ʨʝʘʛʫʚʘʥʥʷ 

ʧʦʩʠʣʝʥʠʡ (Role 2 enhance):  

1. ʄʦʜʫʣʴ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʢʠʩʥʶ.  

2. ʄʦʜʫʣʴ ʜʣʷ ʛʽʧʝʨʙʘʨʠʯʥʦʾ ʦʢʩʠʛʝʥʘʮʽʾ.  

3. ɹʘʥʢ ʢʨʦʚʽ.  

4. ʄʦʜʫʣʴ ʚʝʪʝʨʠʥʘʨʥʦʾ ʜʦʧʦʤʦʛʠ.  

5. ʌʽʟʽʦʪʝʨʘʧʝʚʪʠʯʥʠʡ ʤʦʜʫʣʴ.  

6. ʄʦʜʫʣʴ ʧʨʝʚʝʥʪʠʚʥʦʾ ʤʝʜʠʮʠʥʠ.  
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7. ʄʦʜʫʣʴ ʪʝʣʝʤʝʜʠʮʠʥʠ.  

8. ʄʦʨʛ.  

9. ʄʦʜʫʣʴ ʭʽʤʽʯʥʦʛʦ, ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʦʛʦ ʪʘ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʟʘʭʠʩʪʫ 

(ʟʥʝʟʘʨʘʞʝʥʥʷ ʪʘ ʣʽʢʫʚʘʥʥʷ).  

10. ʄʦʜʫʣʴ ʜʦʜʘʪʢʦʚʠʭ ʢʣʽʥʽʯʥʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ (ʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʧʨʦʬʽʣʶ).  

11. ʄʦʜʫʣʴ ʜʦʜʘʪʢʦʚʠʭ ʢʣʽʥʽʯʥʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ (ʭʽʨʫʨʛʽʯʥʦʛʦ ʧʨʦʬʽʣʶ).  

12. ʄʦʜʫʣʴ ʤʘʛʥʽʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ.  

13. ɽʚʘʢʫʘʮʽʡʥʠʡ ʤʦʜʫʣʴ.  

ʇʽʜʧʦʨʷʜʢʦʚʘʥʽʩʪʴ ʤʝʜʠʯʥʦʛʦ ʧʽʜʨʦʟʜʽʣʫ ʰʚʠʜʢʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ 

ʜʚʦʭ ʪʠʧʽʚ: 1. ɹʨʠʛʘʜʥʠʡ. ʄʝʜʠʯʥʠʡ ʧʽʜʨʦʟʜʽʣ ʰʚʠʜʢʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʧʝʨʝʜʦʚʠʡ 

ʽ ʙʘʟʦʚʠʡ ʟʘʣʫʯʘʻʪʴʩʷ ʜʦ ʚʽʜʧʦʚʽʜʥʦʾ ʙʨʠʛʘʜʠ ʪʘ ʚʠʢʦʥʫʻ ʦʙʦʚ'ʷʟʢʠ ʚ ʩʢʣʘʜʽ 

ʦʩʪʘʥʥʴʦʾ. ʄʘʥʝʚʨʫʚʘʥʥʷ, ʩʣʫʞʙʘ ʚʽʡʩʴʢ, ʟʚ'ʷʟʦʢ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ 

ʯʝʨʝʟ ʢʦʤʘʥʜʫʚʘʥʥʷ ʙʨʠʛʘʜʠ. 2. ʊʝʨʠʪʦʨʽʘʣʴʥʠʡ. ʄʝʜʠʯʥʠʡ ʧʽʜʨʦʟʜʽʣ ʰʚʠʜʢʦʛʦ 

ʨʝʘʛʫʚʘʥʥʷ, ʧʦʩʠʣʝʥʠʡ ʚʠʢʦʥʫʻ ʦʙʦʚ'ʷʟʢʠ ʚ ʩʢʣʘʜʽ ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʛʨʫʧʫʚʘʥʥʷ 

ʚʽʡʩʴʢ. ʄʘʥʝʚʨʫʚʘʥʥʷ, ʩʣʫʞʙʘ ʚʽʡʩʴʢ, ʟʚ'ʷʟʦʢ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʯʝʨʝʟ 

ʢʦʤʘʥʜʫʚʘʥʥʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʛʨʫʧʫʚʘʥʥʷ ʚʽʡʩʴʢ. ɺʘʨʽʘʥʪ ʧʽʜʧʦʨʷʜʢʦʚʘʥʦʩʪʽ ʥʝ 

ʚʧʣʠʚʘʻ ʥʘ ʤʘʨʰʨʫʪ ʧʘʮʽʻʥʪʘ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʫ ʣʽʢʫʚʘʣʴʥʦ-

ʝʚʘʢʫʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ ʽ ʩʪʘʥʜʘʨʪʥʘ ʩʭʝʤʘ ʢʨʘʾʥ ɸʣʴʷʥʩʫ ʅɸʊʆ ʚʠʛʣʷʜʘʻ 

ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: ʂʦʤʧʦʥʫʚʘʥʥʷ ʧʽʜʨʦʟʜʽʣʫ ʰʚʠʜʢʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʤʦʞʝ 

ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʥʝ ʣʠʰʝ ʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ ʦʜʥʽʻʾ ʢʨʘʾʥʠ [1]. ɽʬʝʢʪʠʚʥʝ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʽʜʨʦʟʜʽʣʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʻʜʠʥʠʭ (ʜʣʷ 

ʢʨʘʾʥ ʘʣʴʷʥʩʫ ʅɸʊʆ) ʩʪʘʥʜʘʨʪʥʠʭ ʦʧʝʨʘʮʽʡʥʠʭ ʧʨʦʮʝʜʫʨ (SOP), ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʥʘʙʦʨʫ ʦʙʣʘʜʥʘʥʥʷ, ʧʝʨʩʦʥʘʣʫ ʪʘ ʚʠʪʨʘʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ɺʽʡʩʴʢʦʚʽ ʤʦʙʽʣʴʥʽ 

ʛʦʩʧʽʪʘʣʷ ɿʉʋ ʤʘʶʪʴ ʩʪʘʥʜʘʨʪʥʫ ʬʽʢʩʦʚʘʥʫ ʰʪʘʪʥʫ ʩʪʨʫʢʪʫʨʫ, ʱʦ 

ʫʥʝʤʦʞʣʠʚʣʶʻ ʛʥʫʯʢʠʡ ʧʽʜʭʽʜ ʧʨʠ ʰʚʠʜʢʽʡ ʟʤʽʥʽ ʦʧʝʨʘʪʠʚʥʦʾ ʦʙʩʪʘʥʦʚʢʠ ʫ 

ʟʙʨʦʡʥʦʤʫ ʢʦʥʬʣʽʢʪʽ. ʈʽʟʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʙʨʦʡʥʦʛʦ ʢʦʥʬʣʽʢʪʫ ʪʘʢʦʞ ʚʠʤʘʛʘʻ 

ʬʦʨʤʫʚʘʥʥʷ ʨʽʟʥʠʭ ʟʘ ʩʪʨʫʢʪʫʨʦʶ ʪʘ ʢʦʤʧʦʥʫʚʘʥʥʷʤ ʤʝʜʠʯʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ 

ʰʚʠʜʢʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ɯɯ ʨʽʚʥʽ ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ.  



172 

ʇʨʠ ʟʥʘʯʥʦʤʫ ʟʤʝʥʰʝʥʥʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʙʨʦʡʥʦʛʦ ʢʦʥʬʣʽʢʪʫ ʧʨʠ 

ʧʦʨʽʚʥʷʥʽ 2014-2015 ʨʨ. ʪʘ 2017-2021 ʨʨ. ʟʤʽʥ ʫ ʩʪʨʫʢʪʫʨʥʽʡ ʦʨʛʘʥʽʟʘʮʽʾ 

ʚʽʡʩʴʢʦʚʠʭ ʤʦʙʽʣʴʥʠʭ ʛʦʩʧʽʪʘʣʽʚ ʥʝ ʚʽʜʙʫʣʦʩʴ [5, 6].  

ɺʠʩʥʦʚʢʠ.  

1. ʏʽʪʢʠʡ ʨʦʟʧʦʜʽʣ ʧʽʜʨʦʟʜʽʣʽʚ ʰʚʠʜʢʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʚ ʝʰʝʣʦʥʽ ʤʝʜʠʯʥʦʾ 

ʩʣʫʞʙʠ Role 2 ʜʦʟʚʦʣʷʻ ʥʘʙʣʠʟʠʪʠ ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʜʦ ʝʰʝʣʦʥʫ Role 

1, ʟʘʙʝʟʧʝʯʠʪʠ ʾʾ ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ ʪʘ ʨʝʘʣʽʟʘʮʽʶ ʧʨʘʚʠʣʘ "ʟʦʣʦʪʦʾ ʛʦʜʠʥʠ" ʚ 

ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ ʢʦʥʬʣʽʢʪʫ. 

2. ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʦʜʫʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʤʝʜʠʯʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ 

ʰʚʠʜʢʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ɯɯ ʨʽʚʥʽ ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʬʦʨʤʫʚʘʪʠ ʩʪʨʫʢʪʫʨʫ ʧʽʜʨʦʟʜʽʣʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʧʝʨʘʪʠʚʥʦʾ ʦʙʩʪʘʥʦʚʢʠ ʪʘ 

ʧʦʪʨʝʙ ʫ ʥʘʜʘʥʥʽ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ.  

3. "ɻʥʫʯʢʝ" ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʤʝʜʠʯʥʦʛʦ ʧʽʜʨʦʟʜʽʣʫ ʜʦʟʚʦʣʷʻ 

ʨʘʮʽʦʥʘʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʣʶʜʩʴʢʠʡ ʨʝʩʫʨʩ ʪʘ ʤʘʡʥʦ ʚ ʫʤʦʚʘʭ ʟʙʨʦʡʥʦʛʦ 

ʢʦʥʬʣʽʢʪʫ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʪʠʤ, ʱʦ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʨʽʟʥʠʭ ʪʠʧʽʚ ʧʽʜʨʦʟʜʽʣʽʚ 

ʰʚʠʜʢʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʤʘʻ ʙʫʪʠ ʨʦʟʫʤʽʥʥʷ ʚ ʧʦʪʨʝʙʽ ʤʦʙʽʣʴʥʦʩʪʽ ʧʽʜʨʦʟʜʽʣʫ (ʧʨʠ 

ʚʠʩʦʢʽʡ ʤʦʙʽʣʴʥʦʩʪʽ ʟʤʝʥʰʫʶʪʴʩʷ ʡʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʩʧʨʦʤʦʞʥʦʩʪʽ).  

ʇʝʨʩʧʝʢʪʠʚʘʤʠ ʜʘʥʦʛʦ ʚʘʨʽʘʥʪʫ ʢʦʤʧʦʥʫʚʘʥʥʷ ʤʝʜʠʯʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ 

ʰʚʠʜʢʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʻ ʦʧʪʠʤʽʟʘʮʽʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʣ ʪʘ ʟʘʩʦʙʽʚ ʄʝʜʠʯʥʠʭ ʩʠʣ 

ɿʉ ʋʢʨʘʾʥʠ. ʎʝ ʤʘʻ ʟʥʘʯʝʥʥʷ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʮʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʫ ʚʽʡʩʴʢʦʚʠʭ 

ʢʦʥʬʣʽʢʪʘʭ ʚʠʩʦʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ.  
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ʋɼʂ: 615.83:615.89 

ɺʇʃʀɺ ʍʆʈʆɺʆɻʆ ʉʇɯɺʋ ʅɸ ʌʋʅʂʎɯʆʅɸʃʔʅɯ ʈɯɺʅɯ 

ɺɽɻɽʊɸʊʀɺʅʆɻʆ ɻʆʄɽʆʉʊɸɿʋ 

 

ʅʘʨʪʦʚʠʯ ʃʘʨʠʩʘ ʂʦʩʪʷʥʪʠʥʽʚʥʘ 

ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʮʝʥʪʨʫ 

ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʦʩʚʽʪʠ ʣʽʢʘʨʽʚ ʧʨʠ ɻʆ 

"ʋʢʨʘʾʥʩʴʢʘ ʥʘʮʽʦʥʘʣʴʥʘ ʘʢʘʜʝʤʽʷ ʧʨʠʨʦʜʦʟʥʘʚʩʪʚʘ" 

ʤ. ɺʽʥʥʠʮʷ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ɺʽʜʢʨʠʪʘ ʚ ʋʢʨʘʾʥʽ "ʌʫʥʢʮʽʦʥʘʣʴʥʦ-ʚʝʛʝʪʘʪʠʚʥʘ ʩʠʩʪʝʤʘ 

ʣʶʜʠʥʠ" (ʙʽʦʬʽʟʠʯʥʠʡ ʘʥʘʣʦʛ ʢʠʪʘʡʩʴʢʦʾ ʛʦʣʢʦʪʝʨʘʧʽʾ) ʚʠʷʚʠʣʘʩʷ ʥʝʚʽʜʦʤʦʶ 

ʚʝʛʝʪʘʪʠʚʥʦʶ ʣʘʥʢʦʶ ʢʣʘʩʠʯʥʦʾ ʬʽʟʽʦʣʦʛʽʾ. ɺʦʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʽʜʪʚʝʨʜʠʣʘ 

ʙʽʦʬʽʟʠʯʥʫ ʨʝʘʣʴʥʽʩʪʴ ʽ ʚʝʛʝʪʘʪʠʚʥʫ ʩʧʨʷʤʦʚʘʥʽʩʪʴ "ʘʢʫʧʫʥʢʪʫʨʥʠʭ ʢʘʥʘʣʽʚ" ʽ 

ʦʙʫʤʦʚʠʣʘ ʨʦʟʚʠʪʦʢ ʥʦʚʦʛʦ ʥʘʧʨʷʤʢʫ - "ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʚʝʛʝʪʦʣʦʛʽʷ". 

ʈʦʟʨʦʙʣʝʥʘ ʚʝʛʝʪʘʪʠʚʥʘ ʤʝʪʦʜʦʣʦʛʽʷ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʢʣʽʥʽʮʠʩʪʘʤ ʽ 

ʨʝʘʙʽʣʽʪʦʣʦʛʘʤ ʧʨʦʚʦʜʠʪʠ ʜʽʘʛʥʦʩʪʠʢʫ ʪʘ ʢʦʨʝʢʮʽʶ ʚʝʛʝʪʘʪʠʚʥʠʭ ʧʦʨʫʰʝʥʴ. ɺ 

ʩʪʘʪʪʽ ʦʧʠʩʘʥʦ ʜʦʩʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʾ ʤʝʪʦʜʦʣʦʛʽʾ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ 

ʤʫʟʠʯʥʦʛʦ ʤʠʩʪʝʮʪʚʘ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʨʽʚʥʽ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʚʝʛʝʪʘʪʠʚʥʘ ʩʠʩʪʝʤʘ; ʬʫʥʢʮʽʦʥʘʣʴʥʦ-

ʚʝʛʝʪʘʪʠʚʥʘ ʜʽʘʛʥʦʩʪʠʢʘ, ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʚʝʛʝʪʦʣʦʛʽʷ, ʚʝʛʝʪʘʪʠʚʥʠʡ ʛʦʤʝʦʩʪʘʟ, 

ʚʝʛʝʪʘʪʠʚʥʽ ʨʽʚʥʽ, ʚʧʣʠʚ ʭʦʨʦʚʦʛʦ ʩʧʽʚʫ. 

 

ɺʩʪʫʧ. 

ɺ ʫʤʦʚʘʭ ʩʴʦʛʦʜʝʥʥʷ, ʢʦʣʠ ʣʶʜʩʪʚʦ ʧʝʨʝʙʫʚʘʻ ʚ ʩʪʨʝʩʦʚʦʤʫ ʩʪʘʥʽ ʯʝʨʝʟ 

ʚʽʡʥʫ ʚ ʋʢʨʘʾʥʽ, ʛʦʩʪʨʦ ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ ʧʦʰʫʢʫ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʬʽʟʠʯʥʦʾ ʪʘ 

ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ. ʌʘʢʪ ʚʧʣʠʚʫ ʤʫʟʠʯʥʦʛʦ ʤʠʩʪʝʮʪʚʘ ʥʘ ʣʶʜʠʥʫ ʥʝ 

ʚʠʢʣʠʢʘʻ ʩʫʤʥʽʚʽʚ, ʧʨʦʪʝ ʥʘʫʢʦʚʝ ʜʦʩʣʽʜʞʝʥʥʷ ʜʠʥʘʤʽʢʠ ʨʽʚʥʽʚ ʚʝʛʝʪʘʪʠʚʥʦʛʦ 

ʛʦʤʝʦʩʪʘʟʫ ʚ ʧʨʦʮʝʩʽ ʤʫʟʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʨʦʚʦʜʠʪʴʩʷ ʚʧʝʨʰʝ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʩʧʠʨʘʻʪʴʩʷ ʥʘ ɼʝʨʞʘʚʥʫ ʧʨʦʛʨʘʤʫ "ɼʚʦʝʪʘʧʥʘ ʩʠʩʪʝʤʘ 

ʨʝʘʙʽʣʽʪʘʮʽʾ ʚʝʛʝʪʘʪʠʚʥʠʭ ʧʦʨʫʰʝʥʴ ʫ ʜʽʪʝʡ ʚ ʟʦʥʽ ʨʘʜʽʘʮʽʡʥʦʛʦ ʢʦʥʪʨʦʣʶ" 
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(ʜʦʨʫʯʝʥʥʷ ʂʄ ʋʢʨʘʾʥʠ ˉ1861/4ʪʘ ˉ12010/87), ʘʚʪʦʨʦʤ ʷʢʦʾ ʻ ʧʨʦʬʝʩʦʨ 

ɺ. ɻ. ʄʘʢʘʮ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʘ ʦʢʨʝʤʠʤʠ ʢʣʽʥʽʯʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ ʜʘʥʦʾ 

ʧʨʦʛʨʘʤʠ ʟʘʭʠʱʝʥʦ 3 ʜʦʢʪʦʨʩʴʢʠʭ ʽ 8 ʢʘʥʜʠʜʘʪʩʴʢʠʭ ʜʠʩʝʨʪʘʮʽʡ. ɺʠʡʰʣʠ ʟ 

ʜʨʫʢʫ ʧʦʥʘʜ 30 ʤʦʥʦʛʨʘʬʽʡ.  

ɺ ʨʘʤʢʘʭ ʜʘʥʦʾ ʩʪʘʪʪʽ ʚʠʩʚʽʪʣʶʻʪʴʩʷ ʧʠʪʘʥʥʷ ʚʝʛʝʪʘʪʠʚʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ 

ʪʨʘʜʠʮʽʡʥʦʾ ʢʠʪʘʡʩʴʢʦʾ ʏʞʝʥʴ-ʮʟʶ ʪʝʨʘʧʽʾ, ʧʨʦʚʦʜʠʪʴʩʷ ʙʽʦʬʽʟʠʯʥʘ ʧʘʨʘʣʝʣʴ 

ʤʽʞ ʩʭʽʜʥʠʤ ʧʦʥʷʪʪʷʤ ʩʠʥʜʨʦʤʫ ɯʅʔ-ʗʅ ʪʘ ʟʘʭʽʜʥʠʤ ʨʦʟʫʤʽʥʥʷʤ ʩʠʤʧʘʪʠʯʥʦʾ 

ʪʘ ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ɺʅʉ, ʦʧʠʩʫʻʪʴʩʷ ʚʧʣʠʚ ʥʘ ʥʝʾ ʤʫʟʠʯʥʦʛʦ 

ʤʠʩʪʝʮʪʚʘ (ʟʦʢʨʝʤʘ ʭʦʨʦʚʦʛʦ ʩʧʽʚʫ).  

ʑʝ ʟ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʢʣʘʩʠʯʥʽʡ ʬʽʟʽʦʣʦʛʽʯʥʽʡ ʰʢʦʣʽ ʥʘʣʝʞʠʪʴ 

ʧʨʽʦʨʠʪʝʪ ʫ ʨʦʟʚʠʪʢʫ ʨʝʬʣʝʢʩʦʣʦʛʽʾ. ɸʣʝ ʽʜʝʾ ʨʝʬʣʝʢʪʦʨʥʦʾ ʦʙʫʤʦʚʣʝʥʦʩʪʽ 

ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ (ʱʦ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ ʪʝʦʨʽʾ ʥʝʨʚʽʟʤʫ) ʙʝʟʧʽʜʩʪʘʚʥʦ 

ʧʝʨʝʥʝʩʝʥʽ ʚ ʨʦʟʫʤʽʥʥʷ ʧʨʠʥʮʠʧʦʚʠʭ ʤʝʪʘʬʽʟʠʯʥʠʭ ʧʦʣʦʞʝʥʴ ʩʭʽʜʥʦʾ 

ʪʝʨʘʧʝʚʪʠʯʥʦʾ ʬʽʣʦʩʦʬʽʾ. ʗʢ ʥʘʩʣʽʜʦʢ, ʩʭʽʜʥʘ ʪʨʘʜʠʮʽʡʥʘ ʏʞʝʥʴ-ʮʟʶ ʪʝʨʘʧʽʷ 

ʦʬʽʮʽʡʥʦ ʩʪʘʣʘ ʟʘʭʽʜʥʦʶ "ʨʝʬʣʝʢʩʦʪʝʨʘʧʽʻʶ", ʘʣʝ ʩʴʦʛʦʜʥʽ ʻ ʚʩʽ ʧʽʜʩʪʘʚʠ 

ʚʚʘʞʘʪʠ ʩʭʽʜʥʫ ʏʞʝʥʴ-ʮʟʶ ʪʝʨʘʧʽʶ "ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʚʝʛʝʪʘʪʠʚʥʦʶ 

ʤʝʜʠʮʠʥʦʶ". 

ʇʦ-ʧʝʨʰʝ, ʚʘʨʪʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʙʽʦʬʽʟʠʯʥʫ ʨʝʘʣʴʥʽʩʪʴ ʪʨʘʜʠʮʽʡʥʠʭ 

"ʘʢʫʧʫʥʢʪʫʨʥʠʭ ʢʘʥʘʣʽʚ" ï "ʝʬʝʢʪʠ ʄʘʢʘʮʘ" (ʥʘ ʧʨʠʢʣʘʜʽ ʢʘʥʘʣʫ LU -ʃʝʛʝʥʽ 

[1,ʩ.94, ʨʠʩ.1]. ɺ ʫʤʦʚʘʭ ʚʝʛʝʪʘʪʠʚʥʦʾ ʨʽʚʥʦʚʘʛʠ (ʧʨʠ kV=0,95-1,05) ʙʽʦʬʽʟʠʯʥʘ 

ʨʝʘʣʴʥʽʩʪʴ "ʘʢʫʧʫʥʢʪʫʨʥʠʭ ʢʘʥʘʣʽʚ" ʽ ʾʭ ʩʠʩʪʝʤʥʘ ʚʟʘʻʤʦʟʘʣʝʞʥʽʩʪʴ ʥʝ ʚʠʢʣʠʢʘʻ 

ʩʫʤʥʽʚʫ. ʉʠʩʪʝʤʥʘ ʨʽʟʥʦʩʧʨʷʤʦʚʘʥʘ ʘʢʪʠʚʥʽʩʪʴ ʙʽʦʬʽʟʠʯʥʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ 

ʦʜʥʦʟʥʘʯʥʦ ʚʢʘʟʫʻ ʥʘ ʾʭ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʧʦʟʠʪʠʚʥʦʾ (+) ʽ ʥʝʛʘʪʠʚʥʦʾ (ï) 

ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʦʢʨʝʤʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ ʽ ʥʝ ʧʦʪʨʝʙʫʻ ʜʦʢʘʟʽʚ. (ʨʠʩ. 1) 

 
 

1.1.ɯʜʝʥʪʠʬʽʢʘʮʽʷ 

ʩʠʩʪʝʤ ʧʨʠ °LU 

ʥʝʤʦʞʣʠʚʘ 
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1.2.ɯʜʝʥʪʠʬʽʢʘʮʽʷ 

ʩʠʩʪʝʤʥʦʾ ʟʘʣʝʞʥʦʩʪʽ 

ʧʨʠ éLU 
 

 

 

1.3.ɯʜʝʥʪʠʬʽʢʘʮʽʷ 

ʩʠʩʪʝʤʥʦʾ ʟʘʣʝʞʥʦʩʪʽ 

ʧʨʠ ðLU 

 

ʈʠʩ.1 ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʩʠʩʪʝʤʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʧʨʠ ʭʘʦʪʠʯʥʽʡ (1.1) ʽ 

ʫʧʦʨʷʜʢʦʚʘʥʽʡ ʟʘ ʟʨʦʩʪʘʥʥʷʤ (1.2) ʪʘ ʧʨʠʛʥʽʯʝʥʥʷʤ (1.3) ʘʢʪʠʚʥʦʩʪʽ 

ʘʢʫʧʫʥʢʪʫʨʥʦʛʦ ʢʘʥʘʣʫ LU ʚ ʫʤʦʚʘʭ ʚʝʛʝʪʘʪʠʚʥʦʾ ʨʽʚʥʦʚʘʛʠ 

 

ɺ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʢʠ ʥʘʧʨʷʤʢʫ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʚʝʛʝʪʘʪʠʚʥʫ ʢʦʨʝʢʮʽʶ 

ʄʽʞʥʘʨʦʜʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʘʢʫʧʫʥʢʪʫʨʥʠʭ ʢʘʥʘʣʽʚ ɺʆʆɿ [2,ʩ.104, ʪʘʙʣ.2]. 

ʊʘʙʣʠʮʷ 2 

ɺʝʛʝʪʘʪʠʚʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʘʢʫʧʫʥʢʪʫʨʥʠʭ ʢʘʥʘʣʽʚ (ɺ.ɻ.ʄʘʢʘʮ, 2021) 

  

 

ʇʨʠʤʽʪʢʘ: ʄʅ ï ʤʽʞʥʘʨʦʜʥʘ ʥʦʤʝʥʢʣʘʪʫʨʘ ɺʆʆɿ; ʩʄʂ* ï ʩʧʘʨʝʥʽ 

ʄʘʪʨʠʯʥʽ ʢʦʤʧʣʝʢʩʠ; ʌɺʂ ï ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʚʝʛʝʪʘʪʠʚʥʽ ʢʦʤʧʣʝʢʩʠ; ʉɺʉ 

(ʩʠʤʧʘʪʠʯʥʘ)ʽ ʇɺʉ ( ʧʘʨʘʩʠʤʧʘʪʠʯʥʘ) ʚʝʛʝʪʘʪʠʚʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ  

 

ʄʝʪʦʶ ʥʘʰʦʛʦ ʧʦʰʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʣʠ ʧʨʠʥʮʠʧʦʚʽ ʧʠʪʘʥʥʷ: 1.ʏʠ 

ʚʧʣʠʚʘʻ ʤʫʟʠʯʥʝ ʤʠʩʪʝʮʪʚʦ (ʟʦʢʨʝʤʘ ʭʦʨʦʚʠʡ ʩʧʽʚ) ʥʘ ʜʠʥʘʤʽʢʫ ʧʦʯʘʪʢʦʚʠʭ 

ʚʝʛʝʪʘʪʠʚʥʠʭ ʨʽʚʥʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ? 2. ʏʠ ʤʦʞʫʪʴ ʦʩʪʘʥʥʽ 

ʩʣʫʛʫʚʘʪʠ ʥʘʫʢʦʚʠʤ ʜʦʢʘʟʦʤ ʤʫʟʠʯʥʦʛʦ ʚʧʣʠʚʫ ʚ ʧʦʚʦʻʥʥʽʡ ʨʝʘʙʽʣʽʪʘʮʽʡʥʽʡ 

ʧʨʘʢʪʠʮʽ?  
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ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ [3,ʩ.45ʩ.101] 

1. ɿʘ ʟʛʦʜʦʶ ʧʦʤʽʩʥʦʾ ʮʝʨʢʚʠ ʻʚʘʥʛʝʣʴʩʴʢʠʭ ʭʨʠʩʪʠʷʥ-ʙʘʧʪʠʩʪʽʚ "ɺʝʬʽʣʴ" 

(ʤ. ɺʽʥʥʠʮʷ), ʫ 10-ʪʠ ʚʦʣʦʥʪʝʨʽʚ ʤʠ ʧʨʦʚʝʣʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʚʝʛʝʪʘʪʠʚʥʫ 

ʜʽʘʛʥʦʩʪʠʢʫ (ʌɺɼ) ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʜʞʝʨʝʣ ʩʪʨʫʤʫ [3,ʩ.101] ʜʦ ʽ 

ʧʽʩʣʷ ʾʭ ʫʯʘʩʪʽ ʚ ʭʦʨʦʚʦʤʫ ʩʧʽʚʽ. ɼʫʭʦʚʥʘ ʤʦʪʠʚʘʮʽʷ ʟʘʙʝʟʧʝʯʫʚʘʣʘ 

ʩʧʦʨʽʜʥʝʥʽʩʪʴ ʫʯʘʩʥʠʢʽʚ ʦʙʨʘʥʦʾ ʛʨʫʧʽ ʽ ʚʽʜʧʦʚʽʜʥʠʡ ʨʝʧʝʨʪʫʘʨ ʭʦʨʫ: 

ʊ.ʌʝʪʪʢʝ "ʇʦʢʣʦʥʽʥʥʷ" (ʪʚʽʨ a capella, ʫ ʧʦʤʽʨʥʦʤʫ ʪʝʤʧʽ, ʤʦʣʠʪʦʚʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ); ʄ. ʄʘʢɼʦʥʘʣʴʜ "ʉʣʘʚʩʷ, ʚʽʯʥʠʡ ɹʦʛ" (ʫʨʦʯʠʩʪʠʡ ʜʠʥʘʤʽʯʥʠʡ ʪʚʽʨ ʫ 

ʰʚʠʜʢʦʤʫ ʪʝʤʧʽ); ɼʞ. ʇʝʪʝʨʩʦʥ "ʅʦʚʝ ʞʠʪʪʷ" (ʩʚʷʪʢʦʚʦʛʦ ʭʘʨʘʢʪʝʨʫ, 

ʩʪʚʦʨʶʻ ʙʘʜʴʦʨʠʡ ʩʪʘʥ); ʃ. ɹʘʣʘʥʪʠʥ "ʊʘʢ ʧʦʣʶʙʠʚ ɹʦʛ ʩʚʽʪ" (ʪʚʽʨ, ʱʦ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʚʽʜ ʝʧʽʯʥʦʾ ʦʧʦʚʽʜʽ ʜʦ ʷʩʢʨʘʚʦʾ, ʧʽʜʥʝʩʝʥʦʾ ʢʫʣʴʤʽʥʘʮʽʾ). 

2. ɺ ʧʨʦʮʝʩʽ ʌɺɼ ʤʠ ʚʨʘʭʦʚʫʚʘʣʠ, ʱʦ ʩʠʩʪʝʤʥʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʚ 

ʦʢʨʝʤʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʘʭ (ʌʂ 1-4) ʩʚʽʜʯʘʪʴ ʣʠʰʝ ʧʨʦ ʜʠʥʘʤʽʯʥʫ 

ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʘʜʘʧʪʘʮʽʡʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʜʦ ʥʦʨʤʘʣʽʟʘʮʽʾ "ʚʝʛʝʪʘʪʠʚʥʦʛʦ 

ʛʦʤʝʦʩʪʘʟʫ". ʇʨʠ ʮʴʦʤʫ ʻʜʠʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʡʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʩʣʫʛʫʻ "ʚʝʛʝʪʘʪʠʚʥʠʡ ʢʦʝʬʽʮʽʻʥʪ" (kV), ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʚʝʛʝʪʘʪʠʚʥʽ ʨʽʚʥʽ 

ʩʠʤʧʘʪʠʯʥʦʾ ʘʙʦ ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ. ɼʠʥʘʤʽʢʘ ʡʦʛʦ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʟʨʦʩʪʘʥʥʷ (+) ʘʙʦ ʧʨʠʛʥʽʯʝʥʥʷ (ï) ʚ ʞʽʥʦʯʠʭ (ɾɻ) ʽ ʯʦʣʦʚʽʯʠʭ 

(ʏɻ) ʛʨʫʧʘʭ ʜʦʚʦʜʠʪʴ ʙʽʦʬʽʟʠʯʥʫ ʨʝʘʣʴʥʽʩʪʴ ʬʝʥʦʤʝʥʫ (ʨʠʩ.3)  

ʉʠʤʧʘʪʠʯʥʘ ʚʝʛʝʪʘʪʠʚʥʘ 

ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʟʘ ʫʤʦʚ 

éGB (ʟʨʦʩʪʘʥʥʷkV ) 

 

 
 

ʇʘʨʘʩʠʤʧʘʪʠʯʥʘ 

ʚʝʛʝʪʘʪʠʚʥʘ 

ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʟʘ ʫʤʦʚ  

GB (ʟʤʝʥʰʝʥʥʷ kV ) 

 
 
 
 

 
 

 
  

 

ʈʠʩ.3 kV ʷʢ ʤʘʨʢʝʨʠ ʚʝʛʝʪʘʪʠʚʥʠʭ ʨʽʚʥʽʚ 

kV  
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3. ɿ ʙʽʦʬʽʟʠʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ ʦʢʨʝʤʠʭ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʘʢʪʠʚʥʠʭ ʟʦʥ (ʌɸɿ) ʥʝ ʻ ʥʦʩʽʻʤ ʚʝʛʝʪʘʪʠʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʅʘʪʦʤʽʩʪʴ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʗʅ/ɯʅʔ ʩʠʥʜʨʦʤʽʚ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʧʝʨʝʚʘʛʫ ʩʠʩʪʝʤʥʦʛʦ ʟʙʫʜʞʝʥʥʷ (ʩʠʤʧʘʪʠʯʥʫ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-

ʚʝʛʝʪʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ) ʘʙʦ ʧʨʠʛʥʽʯʝʥʥʷ (ʧʘʨʘʩʠʤʧʘʪʠʯʥʫ ʩʧʨʷʤʦʚʘʥʽʩʪʴ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ). ʇʨʠ ʮʴʦʤʫ ʙʘʟʦʚʝ ʽʥʬʦʨʤʘʮʽʡʥʝ ʟʥʘʯʝʥʥʷ 

ʥʘʜʘʻʪʴʩʷ ʚʝʛʝʪʘʪʠʚʥʠʤ ʢʦʝʬʽʮʽʻʥʪʘʤ (ʨʦʟʨʘʭʦʚʘʥʠʤ ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ 

ʦʙʩʪʝʞʝʥʥʷ 14.304 ʜʽʪʝʡ). ɺʦʥʠ ʚʢʘʟʫʶʪʴ ʥʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ 

ʩʠʤʧʘʪʠʯʥʦʾ ʽ ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ (ʪʘʙʣ.4) ʪʘ ʚʠʟʥʘʯʘʶʪʴ 

"ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʚʝʛʝʪʘʪʠʚʥʠʡ ʜʽʘʛʥʦʟ" [2,ʩ.101]. 

ʊʘʙʣʠʮʷ 4 

ɺʝʛʝʪʘʪʠʚʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʽ ʟʦʥʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʚʝʛʝʪʘʪʠʚʥʦʛʦ 

ʜʽʘʛʥʦʟʫ 

 
 

ʉʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʤʘʪʝʨʽʘʣʽʚ ʧʨʦʚʝʜʝʥʘ ʤʝʪʦʜʘʤʠ ʥʝʧʘʨʘʤʝʪʨʠʯʥʦʾ 

ʩʪʘʪʠʩʪʠʢʠ [4,c1-76], ʷʢʽ ʟʘ ʫʤʦʚ ʦʜʥʦʩʧʨʷʤʦʚʘʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 70% 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʫʢʘʟʫʶʪʴ ʥʘ ʚʽʨʦʛʽʜʥʽʩʪʴ ʚʧʣʠʚʫ (ʈ=0,05). 

 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. 

ʆʪʨʠʤʘʥʽ ʚ ʤʢɸ ʜʘʥʽ ʌɺɼ ʥʝ ʤʘʶʪʴ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʥʘʯʝʥʥʷ. ɺʦʥʠ 

ʩʪʘʶʪʴ ʧʦʨʽʚʥʷʥʥʠʤʠ ʣʠʰʝ ʟʘ ʫʤʦʚ ʾʭ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʫ ʚʽʜʥʦʩʥʽ ʚʝʣʠʯʠʥʠ (%), 

ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʨʘʭʫʚʘʪʠ ʚʝʛʝʪʘʪʠʚʥʠʡ ʢʦʝʬʽʮʽʻʥʪ (kV), ʧʦʩʪʘʚʠʪʠ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʚʝʛʝʪʘʪʠʚʥʠʡ ʜʽʘʛʥʦʟ (ʌɺɼ) ʟʘ ʚʠʟʥʘʯʝʥʠʤ ʚʝʛʝʪʘʪʠʚʥʠʤ ʨʽʚʥʝʤ 
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(ɺʈ) ʪʘ ʚʠʷʚʠʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʚʝʛʝʪʘʪʠʚʥʫ ʩʧʨʷʤʦʚʘʥʽʩʪʴ (ʌɺʉ) 

ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ. (ʪʘʙʣ.5) 

ʊʘʙʣʠʮʷ 5 

ʌʫʥʢʮʽʦʥʘʣʴʥʦ-ʚʝʛʝʪʘʪʠʚʥʠʡ ʘʥʘʣʽʟ ʤʘʪʝʨʽʘʣʽʚ ʦʙʩʪʝʞʝʥʥʷ 

ɸʨʭʽʚ 

ˉʧ/ʧ 

ɺʧʣʠʚ 

ʍʉ 
ä ʌɺʉ 

ʚ % 

ä ʗʅ % 

ʩʠʩʪʝʤ 

ä ɯʅʔ % 

ʩʠʩʪʝʤ 
k-V 

ɿɺʈ 

(ʌɺɼ) 
ʌɺʉ 

001 ɼʦ 100 % 54,1% 45,9% 1,18 ʉ-ʚ  

002 ʇʽʩʣʷ 100 % 52,6% 47,4% 1.11 ʌʢʉ + 

 

003 ɼʦ 100 % 51,3% 48,7% 1,05 ɺʈ  

004 ʇʽʩʣʷ 100 % 46,0% 54,0% 0,85 ʇ-ʚ ï 

 

005 ɼʦ 100 % 44,0% 56,0% 0,79 ʇ-ʚ  

006 ʇʽʩʣʷ 100 % 53,1% 46,9% 1,13 ʌʢʉ + 

 

007 ɼʦ 100 % 43,0% 57,0% 0,75 ʇ-ʟʥ  

008 ʇʽʩʣʷ 100 % 44,6% 55,4% 1,01 ɺʈ + 

 

009 ɼʦ 100 % 50,8% 49,2% 0,86 ʌʢʇ  

010 ʇʽʩʣʷ 100 % 48,1% 51,9% 1,01 ɺʈ + 

 

011 ɼʦ 100 % 49,9% 50,1% 1,00 ɺʈ  

012 ʇʽʩʣʷ 100 % 50,1% 49,9% 1,11 ʌʢʉ + 

 

013 ɼʦ 100 % 49,4% 50,6% 0,97 ɺʈ  

014 ʇʽʩʣʷ 100 % 49,6% 50,4% 0,98 ɺʈ + 

 

015 ɼʦ 100 % 48,0% 52,0% 0,92 ʌʢʇ  

016 ʇʽʩʣʷ 100 % 49,5% 50,5% 0,98 ɺʈ + 

 

017 ɼʦ 100 % 49,3% 50,7% 0,97 ɺʈ  

018 ʇʽʩʣʷ 100 % 56,3% 43,8% 1,29 ʉ-ʟʥ + 

 

019 ɼʦ 100 % 53,7% 46,3% 1,16 ʉ-ʚ  

020 ʇʽʩʣʷ 100 % 48,1% 51,9% 0,93 ʌʢʇ ï 
 

ʇʨʠʤʽʪʢʘ: ʍʉ ï ʭʦʨʦʚʠʡ ʩʧʽʚ; k-Vï ʢʦʝʬʽʮʽʻʥʪ ʚʝʛʝʪʘʪʠʚʥʦʾ ʨʽʚʥʦʚʘʛʠ; ɿɺʈ ï ʟʦʥʘ 

ʚʝʛʝʪʘʪʠʚʥʦʾ ʨʽʚʥʦʚʘʛʠ; ʌɺʉ ï ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʚʝʛʝʪʘʪʠʚʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ XC; ɸʨʭ.ˉʧ/ʧ ï

ʧʘʨʥʽ ʜʦ ʍʉ, ʥʝʧʘʨʥʽ ʧʽʩʣʷ ʍʉ 

 

ɸʥʘʣʽʟ ʤʘʪʝʨʽʘʣʽʚ ʌɺɼ ʦʙʩʪʝʞʝʥʠʭ ʫʯʘʩʥʠʢʽʚ ʭʦʨʫ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʥʘʩʪʫʧʥʝ: ʟʘ ʧʦʯʘʪʢʦʚʦʾ ʧʝʨʝʚʘʛʠ ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ (ʚ ʟʦʥʘʭ ʇ-ʟʥ, ʇ-

ʚ, ʌʢʇ) ʭʦʨʦʚʠʡ ʩʧʽʚ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʩʪʘʥ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʪʦʥʫʩʫ, 

ʪʨʘʥʩʬʦʨʤʫʶʯʠ ʡʦʛʦ ʜʦ ʨʽʚʥʽʚ ɺʈ ʽ ʌʢʉ (ʪʘʙʣ.6). ɿʘʟʥʘʯʝʥʽ ʟʤʽʥʠ ʙʽʦʬʽʟʠʯʥʦ 

ʧʽʜʪʨʠʤʘʥʽ, ʩʪʘʪʠʩʪʠʯʥʦ ʚʽʨʦʛʽʜʥʽ (ʨʠʩ.7) ʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʨʝʘʣʴʥʽʩʪʴ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʚʝʛʝʪʘʪʠʚʥʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ. 
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ʊʘʙʣʠʮʷ 6 

ʌʫʥʢʮʽʦʥʘʣʴʥʦ-ʚʝʛʝʪʘʪʠʚʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ (ʌɺʉ) ʭʦʨʦʚʦʛʦ ʩʧʽʚʫ ʟʘ 

ʧʦʯʘʪʢʦʚʦʾ ʧʝʨʝʚʘʛʠ ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʾ ʚʝʛʝʪʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ɸʨʭʽʚ 

ˉʧ/ʧ 

ɺʧʣʠʚ 

ʍʉ 
ä ʌɺʉ 

ʚ % 

ä ʗʅ % 

ʩʠʩʪʝʤ 

ä ɯʅʔ % 

ʩʠʩʪʝʤ 
k-V 

ɿɺʈ 

(ʌɺɼ) 
ʌɺʉ 

005 ɼʦ 100 % 44,0% 56,0% 0,79 ʇ-ʚ  

006 ʇʽʩʣʷ 100 % 53,1% 46,9% 1,13 ʌʢʉ + 

 

007 ɼʦ 100 % 43,0% 57,0% 0,75 ʇ-ʟʥ  

008 ʇʽʩʣʷ 100 % 44,6% 55,4% 1,01 ɺʈ + 

 

009 ɼʦ 100 % 50,8% 49,2% 0,86 ʌʢʇ  

010 ʇʽʩʣʷ 100 % 48,1% 51,9% 1,01 ɺʈ + 

 

015 ɼʦ 100 % 48,0% 52,0% 0,92 ʌʢʇ  

016 ʇʽʩʣʷ 100 % 49,5% 50,5% 0,98 ɺʈ + 

ʇʨʠʤʽʪʢʘ: ʍʉ ï ʭʦʨʦʚʠʡ ʩʧʽʚ; k-Vï ʢʦʝʬʽʮʽʻʥʪ ʚʝʛʝʪʘʪʠʚʥʦʾ ʨʽʚʥʦʚʘʛʠ; ɿɺʈ ï ʟʦʥʘ ʚʝʛʝʪʘʪʠʚʥʦʾ 

ʨʽʚʥʦʚʘʛʠ; ʌɺʉ ï ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʚʝʛʝʪʘʪʠʚʥʘ ʩʧʨʷʤʦ-ʚʘʥʽʩʪʴ XC; ɸʨʭ.ˉʧ/ʧ ïʧʘʨʥʽ ʜʦ ʍʉ, ʥʝʧʘʨʥʽ ʧʽʩʣʷ ʍʉ 

k-V ï ʜʦ ʭʦʨʦʚʦʛʦ ʩʧʽʚʫ k-V ï ʧʽʩʣʷ ʭʦʨʦʚʦʛʦ ʩʧʽʚʫ 

  

  

  

  

ʈʠʩ.7 ɺʧʣʠʚ ʭʦʨʦʚʦʛʦ ʩʧʽʚʫ ʥʘ ʚʝʛʝʪʘʪʠʚʥʽ ʨʽʚʥʽ ʟʘ ʧʦʯʘʪʢʦʚʦʾ 

ʧʝʨʝʚʘʛʠ ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 
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 ɿʘ ʧʦʯʘʪʢʦʚʦʾ ʧʝʨʝʚʘʛʠ ʚʝʛʝʪʘʪʠʚʥʦʾ ʨʽʚʥʦʚʘʛʠ (ʟʦʥʘ ɺʈ) ʭʦʨʦʚʠʡ ʩʧʽʚ 

ʧʝʨʝʚʘʞʥʦ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʩʪʘʥ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʪʦʥʫʩʫ, ʪʨʘʥʩʬʦʨʤʫʶʯʠ 

ʡʦʛʦ ʜʦ ʚʠʱʠʭ ʨʽʚʥʽʚ ɺʈ ʽ ʌʢʉ (ʪʘʙʣ.8). ɿʘʟʥʘʯʝʥʽ ʟʤʽʥʠ ʙʽʦʬʽʟʠʯʥʦ ʧʽʜʪʨʠʤʘʥʽ 

(ʨʠʩ.9), ʩʪʘʪʠʩʪʠʯʥʦ ʚʽʨʦʛʽʜʥʽ ʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʨʝʘʣʴʥʽʩʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-

ʚʝʛʝʪʘʪʠʚʥʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ. 

ʊʘʙʣʠʮʷ 8 

ʌʫʥʢʮʽʦʥʘʣʴʥʦ-ʚʝʛʝʪʘʪʠʚʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ (ʌɺʉ) ʭʦʨʦʚʦʛʦ ʩʧʽʚʫ ʟʘ 

ʧʦʯʘʪʢʦʚʦʾ ʚʝʛʝʪʘʪʠʚʥʦʾ ʨʽʚʥʦʚʘʛʠ 
 

ɸʨʭʽʚ 

ˉʧ/ʧ 

ɺʧʣʠʚ 

ʍʉ 
ä ʌɺʉ 

ʚ % 

ä ʗʅ % 

ʩʠʩʪʝʤ 

ä ɯʅʔ % 

ʩʠʩʪʝʤ 
k-V 

ɿɺʈ 

(ʌɺɼ) 
ʌɺʉ 

003 ɼʦ 100 % 51,3% 48,7% 1,05 ɺʈ  

004 ʇʽʩʣʷ 100 % 46,0% 54,0% 0,85 ʇ-ʚ ï 

 

011 ɼʦ 100 % 49,9% 50,1% 1,00 ɺʈ  

012 ʇʽʩʣʷ 100 % 50,1% 49,9% 1,11 ʌʢʉ + 

 

013 ɼʦ 100 % 49,6% 50,4% 0,98 ɺʈ  

014 ʇʽʩʣʷ 100 % 49,4% 50,6% 0,97 ɺʈ 0 

 

017 ɼʦ 100 % 49,3% 50,7% 0,97 ɺʈ  

018 ʇʽʩʣʷ 100 % 56,3% 43,8% 1,29 ʉ-ʟʥ + 

ʇʨʠʤʽʪʢʘ: ʍʉ ï ʭʦʨʦʚʠʡ ʩʧʽʚ; k-Vï ʢʦʝʬʽʮʽʻʥʪ ʚʝʛʝʪʘʪʠʚʥʦʾ ʨʽʚʥʦʚʘʛʠ; ɿɺʈ ï ʟʦʥʘ 

ʚʝʛʝʪʘʪʠʚʥʦʾ ʨʽʚʥʦʚʘʛʠ; ʌɺʉ ï ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʚʝʛʝʪʘʪʠʚʥʘ ʩʧʨʷʤʦ-ʚʘʥʽʩʪʴ XC; ɸʨʭ.ˉʧ/ʧ ï

ʧʘʨʥʽ ʜʦ ʍʉ, ʥʝʧʘʨʥʽ ʧʽʩʣʷ ʍʉ 

 
k-V ï ʜʦ ʭʦʨʦʚʦʛʦ ʩʧʽʚʫ k-V ï ʧʽʩʣʷ ʭʦʨʦʚʦʛʦ ʩʧʽʚʫ 
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ʈʠʩ.9 ɺʧʣʠʚ ʭʦʨʦʚʦʛʦ ʩʧʽʚʫ ʥʘ ʨʽʚʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʟʘ 

ʧʦʯʘʪʢʦʚʦʾ ʧʝʨʝʚʘʛʠ ʚʝʛʝʪʘʪʠʚʥʦʾ ʨʽʚʥʦʚʘʛʠ 

 

 ɿʘ ʧʦʯʘʪʢʦʚʦʾ ʧʝʨʝʚʘʛʠ ʩʠʤʧʘʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ (ʟʦʥʘ ʉ-ʚ) ʭʦʨʦʚʠʡ ʩʧʽʚ 

ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʩʪʘʥ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʪʦʥʫʩʫ, ʪʨʘʥʩʬʦʨʤʫʶʯʠ ʡʦʛʦ ʜʦ 

ʚʠʱʠʭ ʨʽʚʥʽʚ ʉ-ʚ ʽ ʜʦ ʟʦʥʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʥʦʨʤʠ (ʪʘʙʣ. 10). ɿʘʟʥʘʯʝʥʽ ʟʤʽʥʠ 

ʙʽʦʬʽʟʠʯʥʦ ʧʽʜʪʨʠʤʘʥʽ (ʨʠʩ.11) ʽ ʩʪʘʪʠʩʪʠʯʥʦ ʚʽʨʦʛʽʜʥʽ. 

ʊʘʙʣʠʮʷ 10 

ʌʫʥʢʮʽʦʥʘʣʴʥʦ-ʚʝʛʝʪʘʪʠʚʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ (ʌɺʉ) ʭʦʨʦʚʦʛʦ ʩʧʽʚʫ 

ʧʨʠʧʦʯʘʪʢʦʚʽʡ ʧʝʨʝʚʘʟʽ ʩʠʤʧʘʪʠʯʥʦʾ ʚʝʛʝʪʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ... 

 

ɸʨʭʽʚ 

ˉʧ/ʧ 

ɺʧʣʠʚ 

ʍʉ 
ä ʌɺʉ 

ʚ % 

ä ʗʅ % 

ʩʠʩʪʝʤ 

ä ɯʅʔ % 

ʩʠʩʪʝʤ 
k-V 

ʌɺɼ 

(ɺʈ) 
ʌɺʉ 

001 ɼʦ 100 % 54,4% 46,1% 1,18 ʉ-ʚ  

002 ʇʽʩʣʷ 100 % 57,0% 45,2% 1,26 ʉ-ʚ + 

 

019 ɼʦ 100 % 53,7% 46,3% 1,16 ʉ-ʚ  

020 ʇʽʩʣʷ 100 % 48,1% 51,9% 0,93 ʌʢʇ ï 

 

ʇʨʠʤʽʪʢʘ: ʍʉ ï ʭʦʨʦʚʠʡ ʩʧʽʚ; k-Vï ʢʦʝʬʽʮʽʻʥʪ ʚʝʛʝʪʘʪʠʚʥʦʾ ʨʽʚʥʦʚʘʛʠ; ɿɺʈ ï ʟʦʥʘ 

ʚʝʛʝʪʘʪʠʚʥʦʾ ʨʽʚʥʦʚʘʛʠ; ʌɺʉ ï ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʚʝʛʝʪʘʪʠʚʥʘ ʩʧʨʷʤʦ-ʚʘʥʽʩʪʴ XC; ɸʨʭ.ˉʧ/ʧ ï

ʧʘʨʥʽ ʜʦ ʍʉ, ʥʝʧʘʨʥʽ ʧʽʩʣʷ ʍʉ 
 

k-V ï ʜʦ ʭʦʨʦʚʦʛʦ ʩʧʽʚʫ  k-V ï ʧʽʩʣʷ ʭʦʨʦʚʦʛʦ ʩʧʽʚʫ 

  
ʈʠʩ. 11 ɺʧʣʠʚ ʭʦʨʦʚʦʛʦ ʩʧʽʚʫ ʥʘ ʚʝʛʝʪʘʪʠʚʥʽ ʨʽʚʥʽ ʟʘ ʧʦʯʘʪʢʦʚʦʾ 

ʧʝʨʝʚʘʛʠ ʩʠʤʧʘʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

 



183 

ɺʠʩʥʦʚʢʠ. 

1. ɺʧʣʠʚ ʭʦʨʦʚʦʛʦ ʩʧʽʚʫ ʜʫʭʦʚʥʦʛʦ ʥʘʧʨʷʤʢʫ ʦʙʫʤʦʚʣʶʻ ʚʽʨʦʛʽʜʥʫ 

(ʧʝʨʝʚʘʞʥʦ-ʧʦʟʠʪʠʚʥʫ) ʜʠʥʘʤʽʢʫ ʚʝʛʝʪʘʪʠʚʥʠʭ ʨʽʚʥʽʚ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʭ 

ʧʦʯʘʪʢʦʚʦʛʦ ʩʪʘʥʫ. 

 2. ʉʠʤʧʘʪʠʯʥʠʡ ʽ ʧʘʨʘʩʠʤʧʘʪʠʯʥʠʡ ʚʽʜʜʽʣʠ ɺʅʉ ʥʘ ʦʨʛʘʥʥʦʤʫ ʨʽʚʥʽ 

ʚʠʩʪʫʧʘʶʪʴ ʚʠʢʦʥʘʚʮʷʤʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʧʨʦʛʨʘʤʠ 

ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʟ ʙʦʢʫ ʥʝʚʽʜʦʤʦʾ ʨʘʥʽʰʝ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʚʝʛʝʪʘʪʠʚʥʦʾ 

ʩʠʩʪʝʤʠ (ʌɺʉ) ï ʙʽʦʬʽʟʠʯʥʦʛʦ ʘʥʘʣʦʛʫ "ʘʢʫʧʫʥʢʪʫʨʥʠʭ ʢʘʥʘʣʽʚ". 

3. ʉʫʯʘʩʥʠʡ ʥʘʧʨʷʤʦʢ "ʈʝʘʙʽʣʽʪʘʮʽʡʥʝ ʟʥʘʯʝʥʥʷ ʤʠʩʪʝʮʪʚʘ ʽ ʣʽʪʝʨʘʪʫʨʠ ʚ 

ʧʦʚʦʻʥʥʦʤʫ ʧʝʨʽʦʜʽ ʋʢʨʘʾʥʠ" ʦʪʨʠʤʘʚ ʥʘʫʢʦʚʦ-ʜʦʢʘʟʦʚʫ ʤʝʪʦʜʦʣʦʛʽʶ ʜʣʷ 

ʦʮʽʥʢʠ ʩʚʦʛʦ ʚʧʣʠʚʫ ʥʘ ʚʝʛʝʪʘʪʠʚʥʽ ʨʽʚʥʽ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ ʽ ʚʠʤʘʛʘʻ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ.  

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 
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ʋɼʂ 612.014.461:544.653.2/.3:612.466 

ʈɽɻʈɽʉɯʁʅʀʁ ɸʅɸʃɯɿ ɺʇʃʀɺʋ ɺʆɼʅʆɻʆ ɼɯʋʈɽɿʋ ɿ 

ʅɸʉʀʏɽʅʅʗʄ ɺʆɼʅɽʄ ʅɸ ʌʋʅʂʎɯʖ ʅʀʈʆʂ ʋ ɯʅʊɸʂʊʅʀʍ 

ʑʋʈɯɺ 

 

ʈʦʛʦʚʠʡ ʖʨʽʡ ɭʚʛʝʥʦʚʠʯ, 

ʜ.ʤʝʜ.ʥ., ʧʨʦʬʝʩʦʨ 

ʎʠʪʨʽʥ ɺʦʣʴʬ ʗʢʦʚʠʯ 

ʘʩʧʽʨʘʥʪ 

ɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʏʝʨʥʽʚʮʽ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽ̫ : ɺ ʝʢʩʧʝʨʠʤʝʥʪʘʭ ʥʘ 40 ʩʘʤʮʷʭ ʙʽʣʠʭ-ʥʝʣʽʥʽʡʥʠʭ ʱʫʨʽʚ ʤʘʩʦʶ 

0,16-0,18 ʢʛ ʟʘ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʦʜʦʶ ʚʽʜôʻʤʥʦʛʦ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʟ 

ʥʘʩʠʯʝʥʥʷʤ ʚʦʜʥʝʤ 1,0-1,2 ppm ʪʘ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ -

297,3Ñ5,27ʤɺ ʚʩʪʘʥʦʚʣʝʥʘ ʥʝʛʘʪʠʚʥʘ ʨʝʛʨʝʩʽʡʥʘ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʦʢʠʩʥʦ-

ʚʽʜʥʦʚʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ ʚʦʜʠ ʽ ʧʨʦʢʩʠʤʘʣʴʥʦʶ ʨʝʘʙʩʦʨʙʮʽʻʶ ʽʦʥʽʚ ʥʘʪʨʽʶ ʪʘ 

ʧʦʟʠʪʠʚʥʘ ʨʝʛʨʝʩʽʡʥʘ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ ʩʝʯʽ ʪʘ 

ʧʨʦʢʩʠʤʘʣʴʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʽʦʥʽʚ ʥʘʪʨʽʶ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʟʘʭʠʩʥʽ 

ʝʥʝʨʛʦʧʨʦʪʝʢʪʦʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʦʜʠ ʚʽʜôʻʤʥʦʛʦ ʦʢʠʩʥʦ-

ʚʽʜʥʦʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʟ ʥʘʩʠʯʝʥʥʷʤ ʚʦʜʥʝʤ 1,0 - 1,2 ppm ʥʘ ʧʨʦʢʩʠʤʘʣʴʥʠʡ 

ʚʽʜʜʽʣ ʥʝʬʨʦʥʘ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʚʦʜʥʠʡ ʜʽʫʨʝʟ, ʬʫʥʢʮʽʷ ʥʠʨʦʢ, ʚʦʜʘ ʚʽʜôʻʤʥʦʛʦ ʦʢʠʩʥʦ-

ʚʽʜʥʦʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʥʘʩʠʯʝʥʥʷ ʚʦʜʥʝʤ, ʨʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ. 

 

ɻʘʣʴʤʫʚʘʥʥʷ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʚʦʜʠ ʥʘ ʢʦʞʥʽ 59 ʤɺ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʝʣʝʢʪʨʦʥʽʚ ʫ 10 ʨʘʟʽʚ. ʅʘʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʝʣʝʢʪʨʦʥʽʚ ʤʦʞʝ ʩʧʨʠʷʪʠ ʧʦʢʨʘʱʘʥʥʶ ʩʠʥʪʝʟʫ ʤʘʢʨʦʝʨʛʽʚ ɸʊʌ ʽ, ʚʽʜʧʦʚʽʜʥʦ, 

ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʛʦʣʦʚʥʠʡ ʝʥʝʨʛʦʟʘʣʝʞʥʠʡ ʧʨʦʮʝʩ ʥʠʨʦʢ ï ʨʝʘʙʩʦʨʙʮʽʶ 

ʽʦʥʽʚ ʥʘʪʨʽʶ [3, c. 93]. ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʠ ʚʽʜôʻʤʥʦʛʦ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʟ ʥʘʩʠʯʝʥʥʷʤ ʚʦʜʥʝʤ, ʷʢʠʡ ʤʦʞʝ ʧʨʦʥʠʢʘʪʠ ʚʩʝʨʝʜʠʥʫ ʢʣʽʪʠʥ, 
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ʜʦʩʷʛʘʪʠ ʤʽʪʦʭʦʥʜʨʽʡ, ʣʝʛʢʦ ʜʦʣʘʪʠ ʙʘʨôʻʨʠ ʦʨʛʘʥʽʟʤʫ, ʧʨʦʥʠʢʘʪʠ ʚ ʜʽʣʷʥʢʠ 

ʽʰʝʤʽʾ ʪʘ ʥʘʙʨʷʢʫ ʪʘ ʚʠʷʚʣʷʪʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ ʜʽʶ ʰʣʷʭʦʤ ʥʝʡʪʨʘʣʽʟʘʮʽʾ 

ʛʽʜʨʦʢʩʠʣʴʥʦʛʦ ʨʘʜʠʢʘʣʫ ʪʘ ʧʝʨʦʢʩʠʥʽʪʨʠʪʫ [2, c. 156] ʤʦʞʝ ʧʦʢʨʘʱʫʚʘʪʠ ʩʪʘʥ 

ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʢʘʥʘʣʴʮʷ.  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ɿôʷʩʫʚʘʪʠ ʨʝʛʨʝʩʽʡʥʽ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʦʢʠʩʥʦ-

ʚʽʜʥʦʚʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ ʚʦʜʠ, ʩʝʯʽ ʪʘ ʧʨʦʢʩʠʤʘʣʴʥʦʶ ʨʝʘʙʩʦʨʙʮʽʻʶ ʽʦʥʽʚ 

ʥʘʪʨʽʶ, ʢʣʫʙʦʯʢʦʚʦʶ ʬʽʣʴʪʨʘʮʽʻʶ, ʚʽʜʥʦʩʥʦʶ ʨʝʘʙʩʦʨʙʮʽʻʶ ʚʦʜʠ ʟʘ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʦʜʦʶ ʚʽʜôʻʤʥʦʛʦ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʟ ʥʘʩʠʯʝʥʥʷʤ 

ʚʦʜʥʝʤ ʫ ʽʥʪʘʢʪʥʠʭ ʱʫʨʽʚ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɺ ʝʢʩʧʝʨʠʤʝʥʪʘʭ ʥʘ 40 ʩʘʤʮʷʭ ʙʽʣʠʭ-ʥʝʣʽʥʽʡʥʠʭ 

ʱʫʨʽʚ ʤʘʩʦʶ 0,16-0,18 ʢʛ ʜʦʩʣʽʜʞʫʚʘʣʠ ʚʧʣʠʚ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʦʜʦʶ ʚʽʜôʻʤʥʦʛʦ 

ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʟ ʥʘʩʠʯʝʥʥʷʤ ʚʦʜʥʝʤ 1,0 - 1,2 ppm ʪʘ ʦʢʠʩʥʦ-

ʚʽʜʥʦʚʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ -297,3Ñ5,27 ʤɺ, ʷʢʫ ʦʪʨʠʤʫʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʛʝʥʝʨʘʪʦʨʘ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ Blue Water 900 (ʂʦʨʝʷ), ʨʝʞʠʤ 1, ʱʦ ʤʽʩʪʠʪʴ 

ʫʜʦʩʢʦʥʘʣʝʥʫ ʧʨʦʪʦʥʥʦ-ʦʙʤʽʥʥʫ ʤʝʤʙʨʘʥʫ PEM/SPE, ʷʢʘ ʦʜʥʦʯʘʩʥʦ ʻ ʪʚʝʨʜʠʤ 

ʧʦʣʽʤʝʨʥʠʤ ʝʣʝʢʪʨʦʣʽʪʦʤ [2, c. 157]. ɺʠʢʦʨʠʩʪʘʣʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽ [1, c. 11], 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ [4, c. 46] ̔  ʩʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ.  

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʅʘ ʨʠʩ. 1 ʥʘʚʝʜʝʥʦ ʛʨʘʬʽʢʠ ʨʝʛʨʝʩʽʡʥʦʛʦ 

ʘʥʘʣʽʟʫ ʤʽʞ ʰʚʠʜʢʽʩʪʶ ʢʣʫʙʦʯʢʦʚʦʾ ʬʽʣʴʪʨʘʮʽʾ, ʚʽʜʥʦʩʥʦʶ ʨʝʘʙʩʦʨʙʮʽʻʶ ʚʦʜʠ, 

ʧʨʦʢʩʠʤʘʣʴʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʽʦʥʽʚ ʥʘʪʨʽʶ, ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ ʚʦʜʠ 

ʪʘ ʩʝʯʽ ʟʘ ʫʤʦʚ ʚʦʜʥʦʛʦ ʽʥʜʫʢʦʚʘʥʦʛʦ ʜʽʫʨʝʟʫ ʚʦʜʦʶ ʚʽʜôʻʤʥʦʛʦ ʦʢʠʩʥʦ-

ʚʽʜʥʦʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʟ ʜʦʜʘʪʢʦʚʠʤ ʥʘʩʠʯʝʥʥʷʤ ʤʦʣʝʢʫʣʷʨʥʠʤ ʚʦʜʥʝʤ ʫ 

ʽʥʪʘʢʪʥʠʭ ʱʫʨʽʚ ʥʘ ʛʽʧʦʥʘʪʨʽʻʚʦʤʫ ʨʘʮʽʦʥʽ ʭʘʨʯʫʚʘʥʥʷ. ʊʘʢ ʨʠʩ.1.ʘ ʥʘ ʚʽʩʽ 

ʘʙʩʮʠʩ ʜʝʤʦʥʩʪʨʫʻ ʧʨʦʢʩʠʤʘʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ ʽʦʥʽʚ ʥʘʪʨʽʶ ʚ ʤʢʤʦʣʴ/ʭʚ Å 100 ʛ, 

ʥʘ ʚʽʩʽ ʦʨʜʠʥʘʪ ï ʰʚʠʜʢʽʩʪʴ ʢʣʫʙʦʯʢʦʚʦʾ ʬʽʣʴʪʨʘʮʽʾ ʚ ʤʢʣ/ʭʚ Å 100 ʛ. 



186 

 

  

ʈʠʩ. 1 ɻʨʘʬʽʢʠ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʤʽʞ ʰʚʠʜʢʽʩʪʶ ʢʣʫʙʦʯʢʦʚʦʾ 

ʬʽʣʴʪʨʘʮʽʾ (Ccr), ʚʽʜʥʦʩʥʦʶ ʨʝʘʙʩʦʨʙʮʽʻʶ ʚʦʜʠ (RH2O%), ʧʨʦʢʩʠʤʘʣʴʥʠʤ 

ʪʨʘʥʩʧʦʨʪʦʤ ʽʦʥʽʚ ʥʘʪʨʽʶ (T
p
Na

+
), ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ ʚʦʜʠ ʪʘ ʩʝʯʽ 

(ʆɺʇʚʦʜʠ, ʆɺʇʩʝʯʽ) ʟʘ ʫʤʦʚ ʚʦʜʥʦʛʦ ʽʥʜʫʢʦʚʘʥʦʛʦ ʜʽʫʨʝʟʫ ʚʦʜʦʶ ʚʽʜôʻʤʥʦʛʦ 

ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʟ ʜʦʜʘʪʢʦʚʠʤ ʥʘʩʠʯʝʥʥʷʤ ʤʦʣʝʢʫʣʷʨʥʠʤ ʚʦʜʥʝʤ 

ʫ ʽʥʪʘʢʪʥʠʭ ʱʫʨʽʚ ʥʘ ʛʽʧʦʥʘʪʨʽʻʚʦʤʫ ʨʘʮʽʦʥʽ ʭʘʨʯʫʚʘʥʥʷ. ʘ) ʚʽʩʴ ʘʙʩʮʠʩ ï 

ʧʨʦʢʩʠʤʘʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ ʽʦʥʽʚ ʥʘʪʨʽʶ (ʤʢʤʦʣʴ/ʭʚ Å 100 ʛ), ʚʽʩʴ ʦʨʜʠʥʘʪ ï 

ʰʚʠʜʢʽʩʪʴ ʢʣʫʙʦʯʢʦʚʦʾ ʬʽʣʴʪʨʘʮʽʾ (ʤʢʣ/ʭʚ Å 100 ʛ); ʙ) ʚʽʩʴ ʘʙʩʮʠʩ ï 

ʧʨʦʢʩʠʤʘʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ ʽʦʥʽʚ ʥʘʪʨʽʶ (ʤʢʤʦʣʴ/ʭʚ Å 100 ʛ), ʚʽʩʴ ʦʨʜʠʥʘʪ ï 

ʚʽʜʥʦʩʥʘ ʨʝʘʙʩʦʨʙʮʽʷ ʚʦʜʠ (%); ʚ) ʚʽʩʴ ʘʙʩʮʠʩ ï ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʠʡ ʧʦʪʝʥʮʽʘʣ 

ʚʦʜʠ (ʤɺ), ʚʽʩʴ ʦʨʜʠʥʘʪ ï ʧʨʦʢʩʠʤʘʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ ʽʦʥʽʚ ʥʘʪʨʽʶ (ʤʢʤʦʣʴ/ʭʚ Å 

100 ʛ); ʛ) ʚʽʩʴ ʘʙʩʮʠʩ ïï ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʠʡ ʧʦʪʝʥʮʽʘʣ ʩʝʯʽ (ʤɺ), ʚʽʩʴ ʦʨʜʠʥʘʪ ï 

ʧʨʦʢʩʠʤʘʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ ʽʦʥʽʚ ʥʘʪʨʽʶ (ʤʢʤʦʣʴ/ʭʚ Å 100 ʛ);  

 rxy - ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʟʚôʷʟʢʫ, n ï ʯʠʩʣʦ ʩʧʦʩʪʝʨʝʞʝʥʴ, 

ʨ ï ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʟʚôʷʟʢʫ. 
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ʈʠʩ. 1. ʙ ʧʨʝʜʩʪʘʚʣʷʻ ʥʘ ʚʽʩʽ ʘʙʩʮʠʩ ʧʨʦʢʩʠʤʘʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ ʽʦʥʽʚ 

ʥʘʪʨʽʶ ʚ ʤʢʤʦʣʴ/ʭʚ Å 100 ʛ, ʥʘ ʚʽʩʽ ʦʨʜʠʥʘʪ ï ʚʽʜʥʦʩʥʫ ʨʝʘʙʩʦʨʙʮʽʶ ʚʦʜʠ ʚ %. 

ʈʠʩ. 1.ʚ ʜʝʤʦʥʩʪʨʫʻ ʥʘ ʚʽʩʽ ʘʙʩʮʠʩ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʠʡ ʧʦʪʝʥʮʽʘʣ ʚʦʜʠ ʚ ʤɺ, ʥʘ 

ʚʽʩʽ ʦʨʜʠʥʘʪ ï ʧʨʦʢʩʠʤʘʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ ʽʦʥʽʚ ʥʘʪʨʽʶ ʚ ʤʢʤʦʣʴ/ʭʚÅ100 ʛ. ʈʠʩ. 

1.ʛ ʧʨʝʜʩʪʘʚʣʷʻ ʥʘ ʚʽʩʽ ʘʙʩʮʠʩ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʠʡ ʧʦʪʝʥʮʽʘʣ ʩʝʯʽ ʚ ʤɺ, ʥʘ ʚʽʩʽ 

ʦʨʜʠʥʘʪïʧʨʦʢʩʠʤʘʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ ʽʦʥʽʚ ʥʘʪʨʽʶ ʚ ʤʢʤʦʣʴ/ʭʚÅ100ʛ.  

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʩʪʘʥʦʚʣʝʥʘ ʥʝʛʘʪʠʚʥʘ ʨʝʛʨʝʩʽʡʥʘ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʦʢʠʩʥʦ-

ʚʽʜʥʦʚʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ ʚʦʜʠ ʽ ʧʨʦʢʩʠʤʘʣʴʥʦʶ ʨʝʘʙʩʦʨʙʮʽʻʶ ʽʦʥʽʚ ʥʘʪʨʽʶ ʪʘ 

ʧʦʟʠʪʠʚʥʘ ʨʝʛʨʝʩʽʡʥʘ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ ʩʝʯʽ ʪʘ 

ʧʨʦʢʩʠʤʘʣʴʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʽʦʥʽʚ ʥʘʪʨʽʶ, ʧʽʜʪʚʝʨʜʞʫʻ ʟʘʭʠʩʥʽ 

ʝʥʝʨʛʦʧʨʦʪʝʢʪʦʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʦʜʠ ʚʽʜôʻʤʥʦʛʦ ʦʢʠʩʥʦ-

ʚʽʜʥʦʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʟ ʥʘʩʠʯʝʥʥʷʤ ʚʦʜʥʝʤ 1,0 - 1,2 ppm [5, c. 946] ʥʘ 

ʧʨʦʢʩʠʤʘʣʴʥʠʡ ʚʽʜʜʽʣ ʥʝʬʨʦʥʘ ʽ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʾʾ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʜʣʷ ʚʞʠʚʘʥʥʷ 

ʟ ʤʝʪʦʶ ʧʨʦʬʽʣʘʢʪʠʢʠ ʟʘʭʚʦʨʶʚʘʥʴ ʥʠʨʦʢ.  
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Yarrow is a perennial plant belonging to the family of Asteraceae. There are 

more than a dozen species of this plant in the country. It contains various biologically 

active substances such as Achillein, essential oils, camphor, tuyon and formic, acetic, 

Valerian, aconite, ascorbic acids, vitamins C, K, phytocides, sporites, flavanoids, 

coumarin, lactones, polysaccharides, olfactory substances and alkaloids. In folk 

medicine, this herb was often used when bile stones accumulate, against liver 

diseases, for inflammation of the lungs, in the treatment of hemorrhoids, and the 

leaves of yarrow are also used for the purpose of stopping bleeding. In modern 

medicine, the role of yarrow has not decreased [1]. 

Yarrow is included in the pharmacopoeia of more than a dozen countries. A 

particularly large number of studies have been conducted among this plant group, 
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such as common and Asian species. In the course of a review of the literature, the 

results of previous studies have shown that plants of the same family have different 

chemical composition, due to the environment, climatic conditions and composition 

of the soil. 

Recently, humanity is more interested in the use of biologically active 

substances of plant origin for the treatment of diseases than synthetic drugs with 

additional negative effects. Flavonoids occupy a special place among biologically 

active substances obtained from highly effective plant raw materials. One of the 

problems that interested us in studying the flavonoid composition of the plant is its 

decoctions and extracts from plant raw materials. They are widely used for the 

treatment of anti-inflammatory, analgesic, antibacterial, antiseptic, immune system-

strengthening, blood-stopping, antispasmodic and various diseases of the 

gastrointestinal tract [2]. 

In order to study the chemical composition of Achillea millefolium growing on 

the slopes of Karatau in Baidibek District of Turkestan region, scientific research was 

carried out in an equipped laboratory of the Department of "Chemical disciplines". 

The main reason for the selection of this plant was that the its extracts show positive 

results in the treatment of cancer. Consequently, we set a goal to conduct a 

phytochemical study of the composition of this plant. 

The aboveground part of yarrow growing in the foothills of Karatau was 

chosen as an object of research for biological phytochemical analysis [3]. 

Depending on the variety of flavonoid compounds: 

1) the degree of oxidation of pyran ring C is different; 

2) B with different ring arrangement; 

3) different number of OH ï groups in aromatic rings and their location. 

The dried aboveground part of Achillea millefolium was finely ground with a 

grinding device. The identified vegetable raw materials were weighed on an 

electronic scale of 2 g and placed in a cone flask, then the measured sample was 

heated in a water bath for 1.5 hours in various solvents in a ratio of 1:10 a) 20 ml 

ethanol B) 20 ml chloroform B) 20 ml acetone. Extractions prepared in various 
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solvents were filtered using filter paper and a qualitative reaction of the extracted 

extract to flavonoides was carried out. 

1. When adding 2N sodium carbonate with an ammonia solution to the sample 

extracted with ethyl alcohol, it turned brown. The sample showed the presence of 

isoflavonoid. The addition of 2N sodium carbonate with an ammonia solution to the 

sample extracted with acetone, changed the color to a light yellow color and 

contained flavon. When adding 2N sodium carbonate with an ammonia solution to 

the sample extracted with chloroform, it turned yellowish ï green and showed the 

presence of flavone and flavanone. 

2. 1-3 drops of 1% Iron (III) chloride (aqueous solution) in a sample extracted 

with ethyl alcohol changed to green. Flavonol in the sample contained a free 5-OH 

group, and 1-3 drops of 1% Iron (III) chloride (aqueous solution) in the sample 

extracted with acetone changed to Brown, indicating that the flavonol in the sample 

contained a free 3-OH group. 1-3 drops of 1% Iron (III) chloride (aqueous solution) 

were added to the sample extracted with chloroform and changed to a light yellow 

color. 

3. Gage's reaction to samples extracted with ethyl alcohol, acetone, with the 

addition of 1-3 drops of 1% alcohol solution of aluminum chloride, changed to a light 

yellow color and showed the presence of flavon, flavonol, Halcon and Auron. When 

adding 1-3 drops of Gage reaction to a sample extracted with chloroform, the 

presence of a flavonoid was determined, changing to green. 

4. When adding a solution in the cyanidin test, i.e. magnesium powder to the 

concentrated hydrochloric acid, to the extracted sample with ethyl alcohol, acetone 

and chloroform, the color changed to golden, green and light green. The sample 

showed that it contains flavone, flavonol, and flavanones. 

5. In the cyanidin test, a few drops of concentrated sulfuric acid were added to 

the sample extracted with ethyl alcohol, which changed to a brown ïgreen color. The 

sample contains a flavonoid. And when a few drops of concentrated sulfuric acid 

were added to the sample extracted with acetone, it turned red ïbrown and showed 

that the sample contained isoflavone. When a few drops of concentrated sulfuric acid 
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were added to the sample extracted with chloroform, it turned brown. The sample 

was found to contain a flavonoid. 

6. In the cyanidin test, 2-5 drops of 2% lead acetate were added to the ethyl 

alcohol ï extracted acetone and chloroform-extracted sample, which changed to 

orange, yellow. The sample revealed the presence of flavonoids grouped in ortho-

dioxide. 

7. The Hays reaction to the extracted sample with ethyl alcohol, acetone and 

chloroform, with the addition of concentrated hydrochloric acid, changes to 

yellowish ïgreen, whitish ïgreen, greenish colors, indicating the presence of 

flavonoids. 

In order to conduct a spectral study of the flavonoid composition of the 

aboveground part of yarrow, extracts of ethanol, acetone and chloroform were 

obtained from dried raw materials. After complete separation of the extracts from the 

solvents, the IR spectra of the extracts were taken on the IR Fourier spectrometer 

device [4]. 

According to the results of physical and chemical studies, the formation of an 

intensive spectrum band of IR spectrum (KWG) 1620 cm-1 in an extract obtained in 

ethanol the formation of spectrum bands of the C=O group, 3340-2939 cm-1 the 

appearance of phenolic hydroxyl, an aromatic benzene ring of 1608-1442 cm-1 and a 

pyran molecule in flavonoids is confirmed. 

 

Figure 1. IR spectrum of ethanol extract 

Formation of an intense spectrum band 1724-1620 cm-1 in the extract obtained 

in acetone formation of the C=O group in flavonoids, formation of spectrum bands 
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2916-2850 cm-1 the appearance of phenolic hydroxyl, an aromatic benzene ring 

1568-1462 cm-1, and bands 1196-1099 cm-1 prove the presence of a pyran molecule 

in flavonoids. 

 

Figure 2. IR spectrum of acetone extract 

The formation of an intense spectrum band of 1620 cm-1 in the extract 

obtained in chloroform the formation of spectrum b Figure 3. IR spectrum of 

chloroform extract 

ands of the C=O group, 3020-2846 cm-1 the appearance of phenolic hydroxyl, 

an aromatic benzene ring of 1570-1462 cm-1, and 1126-1033 cm-1 indicate the 

presence of a pyran molecule in flavonoids [5]. 

 

Figure 3. IR spectrum of chloroform extract 

In conclusion, during the phytochemical study of the aboveground part of the 

Achillea millefolium growing in the Karatau foothills, it was found that it contains 

flavonoid derivatives, and the results of an additional IR spectral analysis also prove 

the presence of the main functional groups in flavonoids. 
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Abstract 

The petroleum industryôs development has been supported by the demand for 

petroleum and its by-products. During extraction and transportation, however, the oil 

will leak into the soil, destroying the structure and quality of the soil and even 

harming the health of plants and humans. Scientists are researching and developing 

remediation techniques to repair and re-control the afflicted environment due to the 

health risks and social implications of petroleum hydrocarbon contamination. 

Remediation of soil contamination produced by petroleum hydrocarbons, on the other 

hand, is a difficult and time-consuming job. The article comprehensively examines 

the effective treatment of oil-contaminated soils for a long time. 

Keywords: oil pollution, treatment technology, environmental recovery, 

Soxhlet extractor. 

 

INTRODUCTION  

Environmental pollution with crude oil has been a serious worldwide 

environmental concern. Crude oil causes drinking water pollution, a decline in water 

and air quality as well as soil fertility, and wastage of non-renewable resources. This 

damage to the ecosystem is due to the accidental leakage of crude oil or its 

derivatives. Petroleum hydrocarbons could reduce the aeration and water 

permeability of soil by filling the soil pores, thereby causing ecological and 

toxicological effects on plants and the destruction of the natural state of the oilfield. 

Moreover, carcinogenic and mutagenic crude oil compounds could cause fatal 
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mutations in genetic material even at low levels of pollution due to their persistence 

and biological toxicity. Therefore, they have been the subject of focus, especially 

because of their structural complexity and hydrophobicity. Crude oil is mainly 

composed of carbon and hydrogen, but also contains nitrogen, oxygen, sulfur, and 

various metals. It consists of four main components: 1. saturated hydrocarbon, 2/ 

aromatic hydrocarbon, 3/ asphalting, and 4 colloids. 

The cost of many conventional physical and chemical remediation methods 

(soil cleaning, chemical reduction or oxidation of contaminants, and incineration) are 

expensive due to the use of ex-situ treatments. In addition, they also usually cause 

secondary pollution problems as a result of the transport of contaminants and 

chemical reagents. Bioremediation of terrestrial and aquatic ecosystems polluted with 

crude oil has been realized using green plants, microbes, or their metabolic 

activity[1,p124.2p26.3p214] The advantages of bioremediation methods include 

minimal on-site operational costs, no secondary pollution, and greater public 

acceptance. Biological methods include: the degradation of carbon-based chemicals 

using microorganisms (fungi/bacteria), use of plants, especially fast-growing plants 

with large biomass, and storage or stabilization by soil animals, and combined use of 

plants and bacteria, referred to as microbe-assisted phytoremediation. Previously, 

plants have been applied in the remediation of crude oil contamination. However, the 

biodegradation rate is at the lowest level when the crude oil contamination of soil is 

at 40 g/kg. Dynamic the dynamic between plant roots and soil microbes has received 

considerable attention owing to the possible role of bacteria in plant growth and the 

degradation of petroleum hydrocarbons. Numerous microorganisms such as bacteria 

and fungi inhabit the rhizosphere and contribute to plant restoration in the root zone. 

For example, the root activity of alfalfa and perennial ryegrass increases the number 

of amountnumberizosphere bacteria capable of degrading crude oil in the soil. The 

successful application of rhizosphere restoration depends to a large extent on the 

survival and establishment of rhizobacteria. However, the complete mechanism of 

this process is still not known[4,p,348/,5,p793,.6p335]. 
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EXPERIMENTAL PART  

Soxhlet extraction is one of the most popular techniques for the extracted 

option of analyses from solid materials. Since its discovery in 1879, the standard 

Soxhlet technique has been routinely applied in almost every analytical laboratory. 

Up to tsoxhletay, soxhlsoxhlete soxhlet extraction technique remains a standard 

technique to which the performance of modern extraction 

techniquesyearsmpayyeyearshe years intensive research on different modifications 

has been carrot overcome thof then disadvanof the of therian the al Soxhlet 

technique. New approaches to this technique have been implemented to reduce 

extraction times and extractant volumes. 

 

Figure 1. Soxhlet extractor. 

1. Reflux refrigerator. 2. Extractor steam extraction pipe. 3. A bag of drilling 

cuttings or oil-contaminated soil. 4. Flask with the extract.  
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Figure 2. Technological scheme of the installation for cleaning soil and drill 

cuttings from oil and oil products, using the extraction method 

 

1 - capacitor; 2 ï the motor for rotating the drum; 3 siphon tube; 4- tube for 

rising extractant vapors; 5 - spikes to increase the heating surface; 6- reactor; 7 drum 

mixer; 8- hatch for loading and unloading the bag; 9 - conveyor; 10 - container for 

heating the extractant; 11 - the bottom of the reactor; 12 - apparatus for heating the 

extractant; 13 - limiter - a plate with holes, to eliminate the release of the extractant 

during boiling; 14 - container for used heavy extractant; 15-tank for pure extractant; 

16- distillation column; 17-tank for oil products isolated from sludge and oil-

contaminated soil; 18 - container for heavy waste sent to the asphalt plant. 

 

Also, the extraction takes place continuously, while the concentration of the 

released components in the reactor increases and the waste-saturated extractant is 

drained into the apparatus (12), where, being regenerated in the form of steam, it is 

redirected to the reactor (6) for the re-purification process. After washing, which lasts 
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2-2.5 hours, the heating is turned off, and the drum mixer continues to rotate for 10-

15 minutes to dry the sample. The extractant used, after cleaning the first batch of the 

sample, is also used to clean the next batch of the sample. Thus, the extractant is used 

repeatedly, until it is completely saturated. The reactor (6) consists of a drum mixer 

driven by a motor (2), into which a bag with a crushed sample (sludge or oil-

contaminated soil) of the conveyor (9) is placed. The sample bag occupies 2/3 of the 

volume of the drum stirrer (7). The bottom of the reactor is inclined (for draining the 

extractant into the siphon tube (3)). Apparatus (12) is needed for the boiling point. It 

is equipped with a restrictive plate with holes to prevent the extractant from escaping. 

At the bottom of this apparatus, there are spikes to increase the heating surface. Then 

the saturated extractant is pumped (a2) to the distiller (16), where it is regenerated by 

atmospheric distillation and returned by the pump (a) to the tank (15) and from there 

it is pumped by the pump (a) to the data rate (12) for heating and further washing. 

The loss of the extractant is 1.5%. Therefore, the extractant is fed into the container 

(15). The proposed installation does not use coagulants or flocculants. The process 

goes by itself, which does not require additional costs [7. p,524,.8p523.,9p.785]. The 

extractant used is cheap, readily available, and domestically produced. Work in this 

area continues. Results and discussion  

Table 1 

Characteristics of the physicochemical parameters of the extracted eluent  

 

Eluent 

 

Color 

 

Composition 

 

Boiling temperature 

 

1. Upper layer 

 

Black 

 

Fuel oil 

 

- 

 

2. Middle layer 

 

 

Brown 

 

Oil, oil product 

78-83
o
C sublimates 

at higher 

temperatures 

 

3. Bottom layer 

 

Yellowish 

 

Mineral salt 

solution 

At 100
 o
C water 

evaporates, and 

salts settle  
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As a result of the analysis, it was found that oil products, resins, inorganic and 

organic salts, surfactants, etc. were extracted from drilling cuttings or oil-

contaminated soils. The best results for extractors (alkanes, aromatic and polar) are 

obtained with polar extractors, as they boil at low temperatures, do not dissolve in 

water, and yet the soil or drilling cuttings dry easily and quickly after cleaning. 

Distillation is carried out to determine the composition of the eluent. The residue is 

discharged into a separating funnel, where 3 layers are formed, the physical and 

chemical properties of which are shown in Table 2.  

Table 2.  

Technological scheme of the installation for cleaning soil and drill cuttings 

from oil and oil products, using the extraction method  

 

E
x
p

e
ri
e
n

c
e 

W
e

ig
h
t 

o
f 
o

il-

p
o
llu

te
d

 l
a
n
d

, 
q 

W
e

ig
h
t 

o
f 

c
le

a
re

d
  

la
n
d

, 
q 

A
m

o
u
n
t 

o
f 

e
lu

e
n
t,

  

q
 

F
u

e
l 
o
il,

  

q
 

O
th

e
r 

p
e

tr
o
le

u
m

 

p
ro

d
u

c
ts 

D
e
g

re
e

 o
f 

p
u

ri
fi
c
a
ti
o
n

 %
 

A
m

o
u
n
t 

o
f 

e
x
tr

a
c
ta

n
t,

 m
l 

E
x
tr

a
c
ti
o
n

 

ti
m

e
, 

 h
o
u

r 

1 

 
154 141.77 12.23 1 11.23 99.4 196 2 

2 162 149.11 12.89 1.05 11.84 99.6 196.3 2.5 

3 173.5 159.21 13.79 1.11 12.68 99.5 196.5 2.5 

4 196 180.42 15.57 1.28 14.29 99.4 196.4 2.5 

 

As can be seen from Table 2, the extractant proposed by us can purify samples 

within 2ï2.5 hours up to 99.6%. For the implementation of the research work on 

reproduction, we proposed a technological scheme for a large-scale installation. 

Based on the technological scheme, a pilot plant with a capacity of 10 - 15 tons was 

prepared [10p.18,.11p.85.,12p.84.,13p.295 ]. The crushed sample is loaded into the 

washing tank, and then the process starts. After the sample is unloaded, dried, and 

weighed. During the calculation, it turned out that by increasing the amount of sludge 
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or contaminated soil, the degree of cleaning drops to 90%. This suggests that mixing 

is necessary for large sample volumes. 

CONCLUSIONS  

1. Up to 99.6% effective cleaning can be achieved by the proposed method.  

2. The degree of cleaning depends on the composition of the soil, the amount 

unit of oil, and oil compounds.  

3. The proposed method has a wide range of applications.  

4. Using the proposed method, we obtained cleared and petrified soil. 

5. The reagents used are cheap and easy to obtain.  

6. Economically viable.  
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Abstract. Solvent sublation method was proposed, using isoamyl alcohol as an 

organic solvent and an alcohol solution of sodium stearate as a collector. The 

following parameters affecting the degree of nickel removal from wastewater were 

studied in detail: the pH of the initial solution, the porosity of the Schott filters, the 

time of the flotation, the molar ratio of metal to surfactant. The initial concentration 

of the nickel model solution is 10 mg/dm
3
. It was found that the process is best 

carried out under the following conditions: pH 10.1; the molar ratio of metal-

surfactant 1:2; process duration ï 15 min; Schott filters porosity - 40, 100 microns; 

process efficiency is 81%. 

Keywords: sublation, heavy metals, surfactant, extractant, degree of removal. 

 

Development of industry is accompanied by the emergence of a number of new 

environmental problems. So, one of them is the pollution of water bodies with 

industrial wastewater that contain toxic metals. One of the main sources of pollution 

of surface waters by heavy metals is wastewater from galvanic production, as well as 

wastewater from enrichment plants. Heavy metals are belonged to the most 

biologically unsafe environmental pollutants. The rate of heavy metal in drinking 

water, namely nickel, is not more than 0,1 mg / dm
3
. Heavy metals when released 

into the water with sewage disrupt the course of natural processes and reduce the 

quality of natural waters. 
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Another problem is the loss of valuable components as a result of wastewater 

treatment. To remove heavy metal ions from the wastewater of galvanic production, 

reagent purification methods are used mainly, the main disadvantage of which is the 

irrevocable loss of valuable components and the need to dispose of a large amount of 

wet sludge. A promising method is solvent sublation, as a method of separation and 

concentration, finds its application in the purification of wastewater from organic and 

inorganic impurities in dissolved form and in the form of insoluble in water 

compounds, and in analytical chemistry as a method of quantitative determination of 

metal traces and surface- active substances [1-4]. By solvent sublation is intended 

such a flotation process in which the floated substance (sublat) is concentrated in a 

thin layer of organic water-immiscible liquid on the surface of the aqueous phase. 

The following advantages of solvent sublation should be noted: 

-  the ability to work with large volumes of water, the concentration of 

which can easily exceed the ratio of 100:1; 

-  the active substance is carried away by gas bubbles and enters the upper 

layer of the hydrophobic liquid without mixing the phases. Thus, the separation 

process provides a selectivity potentially greater than other flotation processes; 

-  an equilibrium process of substance transfer that is typical for extraction, 

in solvent sublation is possible only at the interface, and not in volume, i.e. the 

solvent sublation is non-equilibrium and is not limited by the distribution constant. 

Therefore, the extraction of small quantities of elements can theoretically reach 

100%; 

-   in many cases, the fact that the extracted substance is concentrated in 

the organic phase greatly facilitates itôs further treatment. 

Despite all obvious advantages of solvent sublation this method nowadays 

doesnôt find broad industrial application there are many experimental researches, 

which establish rational parameters of process and new areas of its application [1]. 

There are only few researches in solvent sublation application for waste water 

treatment from heavy metal ions and their character is scattered and unsystematic. 

However, this feature of solvent sublation as a possibility of multiple metal ions 
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concentration in little volumes of organic solvent regardless distribution coefficient 

points on perspectives of this method for waste water treatment polluted with heavy 

metals with the aim of their further regeneration. 

The process of solvent sublation was carried out in a glass column. It had a 

length of 50 cm with an initial diameter of 3,5 cm and had 2 access ports. Gas 

bubbles were generated in Schott filters with porosities of 40 and 100 Õm. 

Compressed air was supplied by the compressor and moved through the filter from 

the bottom of the flotation unit column. The gas velocity was measured by a flow 

meter. Isoamyl alcohol was used as an organic solvent; an alcoholic solution of 

sodium stearate was used as a surfactant. Sodium stearate is a salt of sodium and 

stearic acid with formula NaC18H35O2. The surfactant was chosen because it met the 

following criteria: it forms a poorly soluble hydrophobic compound sublat with the 

metal; dissolves in the organic phase; anion-active nature (the metal under study is in 

solution in cationic form); has hydrophobic properties. In this process, an alcohol 

solution of sodium stearate was used, since it is known that surfactants form true 

solutions in alcohols (critical micelle concentration 0,025-0,03 mol/dm
3
). 

The process was conducted in a such way: a surfactant was added to the model 

nickel solution with a volume of 200 cm
3
 to form a metal-surfactant complex; the 

solution contained 10 mg/dm
3
 of nickel and placed in a flotation column; 10 cm

3
 of 

isoamyl alcohol was added directly to the column; then a timer was started and 

samples of the aqueous solution were taken for analysis at certain points in time [6]. 

The pH of the solution was measured by using a Portlab 102 pH meter. The UV-

visible spectra of sample solutions were measured using a Portlab 501 scanning 

spectrophotometer. 

Research has established the existence of several major factors affecting the 

intensity of the process [6]. Some of them are due to the characteristics of the water 

(pH, ionic strength) and organic (type of organic solvent and itôs volume) phases, 

others are the operational factors of the process (temperature, process duration, air 

flow). The experiment was conducted under the conditions of the maximum 

permissible gas flow rate (50 cm
3
/min). During the experiment, it was found that the 
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best extractant is isoamilic alcohol, which may be explained by the fact that branched 

alcohols have a better ability to hold the sublates. The comparative characteristic of 

extractants by degree of exclusion is illustrated in Figure 1. According to the results, 

the highest degree of extraction in isoamyl alcohol is 69.9%. 

 

 

 

Fig. 1. Comparative characteristic of extractants according to removal 

efficiency 

 

The concentration of nickel in the aqueous phase was measured every 5 

minutes for 30 minutes. As the graph shows (Fig. 2), the optimal duration of the 

process for Schott filter pores with a diameter of 40 and 100 ɛm was 15 minutes at 

81% and 75.6% nickel removal, respectively. 
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Fig. 2. Dependence of removal efficiency from the time. 

 

Another factor affecting the degree of extraction is the pH of the nickel initial 

solution. As can be seen from the graph (Fig. 3), the highest degree of metal removal 

for both pore diameters is achieved at pH 10.1. 

 

Fig. 3. Dependence of removal efficiency from pH. 

An important parameter for the process under study is the molar ratio of metal-

surfactant. The graph (Fig. 4) shows the results of experiments with the following 

metal-surfactant ratios: 1: 1; 1: 1.5; 1: 2; 1: 2.5; 1: 3. The highest degree of removal 

was 81% with a metal-surfactant ratio of 1: 2 and porosity of 40Õm. 
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Fig. 4. Dependence of removal efficiency from ratio Surfactant:Ni. 

Waste water treatment is a significant issue for chemical technologies. The use 

of such processes as solvent sublation is less expensive and more effective alternative 

for treatment of systems, which include hydrophobic compounds with limited 

solubility. Thus, solvent sublation doesnôt require devices for mixing and separation 

of solutions, which are necessary for extraction processes. On the other hand, 

possibility of metal concentration in trace amounts makes solvent sublation quite 

perspective for their accurate determination in natural or waste waters. Removal and 

processing of trace metals is a very important aspect for the future creation of water 

processing schemes, which are practically wasteless. 

In this report was analyzed the problem of water pollution with heavy metals, 

in particular nickel. Solvent sublation method was proposed, using isoamyl alcohol as 

an organic solvent and an alcohol solution of sodium stearate as a collector. The 

following parameters affecting the degree of nickel removal from wastewater were 

studied in detail: the pH of the initial solution, the porosity of the Schott filters, the 

time of the flotation, the molar ratio of metal to surfactant. The initial concentration 

of the nickel model solution is 10 mg/dm
3
. It was found that the process is best 

carried out under the following conditions: pH 10,1; the molar ratio of metal-

surfactant 1:2; process duration - 15 min; Schott filters porosity - 40, 100 microns; 

process efficiency is 81%. 
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A number of polyurethane urea containing 2- (2-aminoethoxy) ethane-1-amine 

macrochain extender in their structure at different percentages of 4,4'-

diaminodiphenylmethane to the extender (30:70; 50:50; 70:30) were synthesized. 

Immobilization of the medicinal substance Ifosfamide (drug Holoxane) and research 

of the obtained composites were performed. The synthesized polymers are elastic 

transparent membranes with a thickness of 0.3 mm. Physico-mechanical researches 

have shown that the tensile strength is in the range of ~ 0.74ï1.73 MPa, relative 

elongation ð 30ï100 %. 

Keywords: Ifosfamide, holoxane, polyurethane urea, diamines, 2-(2-

aminoethoxy) ethane-1-amine 

 

The current stage of medical development is characterized by intensive search 

for new polymeric materials to restore and ensure the normal functioning of the body 

especially for the treatment of wounds, burns and cancer. 
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Medical practice requires membrane materials as new polymer medical forms. 

Polymeric medicinal membranes are an alternative to such drugs as ointments, pastes, 

gels. Synthesis of polymer base and introduction to its composition various active 

substances, taking into physicochemical, mechanical, pharmacological, therapeutic 

and other properties of components are at the core of the basis of technology of 

obtaining polymeric therapeutic membranes. It is known, that polyurethane ureas 

(PUU), which are synthesized using diamines (DA) as macrochain extenders, have 

improved exploitative properties and high biocompatibility, which makes possible the 

further use of these materials for medicine. Because polymeric membranes materials 

for medical purposes function in contact with liquid body environments, therefore, 

hydrophilicity is an important characteristic of the polymer matrix for the yield of 

drug [1-2]. 

Ifosfamide (L) - antitumor drug with alkylating action, derivative of 

oxazaphosphorine (drug Holoxane). Its mechanism of action is associated with 

alkylation of nucleophilic centers with the formation of cross-links in the DNA and 

RNA molecules and blocking the mitotic division of cells. It is recommended for the 

treatment of germ cell tumors (GCT), testicular malignancies, ovarian cancer, 

cervical cancer, breast cancer, endometrial cancer, lung cancer, soft tissue sarcoma, 

Ewing's sarcoma, non-Hodgkin's lymphoma, and Hodge's disease. 

In order to create new polymeric materials for medical purposes as promising 

carriers of drugs it was developed a method for the synthesis of a number of 

membrane-forming polyurethane ureas based on diisocyanate prepolymer (DPP) 

using 4,4'-diaminodiphenylmethane (DADPh) and 2- (2-aminoethoxy) ethane-1-

amine as macrochain extenders at different molar ratios 0,7:0,3; 0,5:0,5 ʪʘ 0,3:0,7. 

The synthesized polymers are elastic transparent membranes with a thickness 

of 0.3 mm. 

The structure was explored by IR spectroscopy and analysis of properties by 

physical and mechanical methods (Tab.1). 

 

 

https://context.reverso.net/%D0%BF%D0%B5%D1%80%D0%B5%D0%B2%D0%BE%D0%B4/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/is+at+the+core
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Table 1 

Physico-mechanical properties of polyurethane ureas with 2- (2-

aminoethoxy) ethane-1-amine 

Sample Ratio of 

DPP:DADPh:DA, mol 
Tensile 

strength, 

MPa 

Relative 

elongation, % 

PUU (DPP:Dɸ) 1,0:0,0:1,0 2,21Ñ0,03 38,8Ñ1,5 

PUU(DPP:0,7DADPh:0,3DA) 1,0:0,7:0,3 1,52Ñ0,07 27,7Ñ1,5 

PUU(DPP:0,5DADPh:0,5DA) 1,0:0,5:0,5 1,92Ñ0,12 75,4Ñ3,6 

PUU(DPP:0,3DADPh:0,7DA) 1,0:0,3:0,7 0,92Ñ0,04 41,4Ñ1,1 

PUU(DPP:DADPh) 1,0:1,0:0,0 1,72Ñ0,07 77,9Ñ6,8 

 

According to the obtained results, the tensile strength of the synthesized PUU 

is in the range of ~ 0,92ï2,1 MPa, relative elongation ð 30ï75 %. The best ratios for 

polyurethane urea were PUU (DPP:ɼɸ) and PUU (DPP:0,5DADPh:0,5DA). 

The next stage of the research was modification of the obtained membrane 

materials by medical form of Ifosfamide. To do this, obtained polymer membrane 

was dissolved in DMAc (Dimethylacetamide), then Ifosfamide was added in in an 

amount of 1% by weight of the polymer, the mixture was poured into molds, dried in 

an oven at 75 Á C to a constant weight of polymer. Obtained PUU are elastic 

transparent membranes with a thickness of 0.3 mm. The results of physico-

mechanical are presented in table 2. 

Table 2 

Physico-mechanical properties of synthesized PUU with Ifosfamide 

Sample Ratio of 

DPP:DADPh:DA+L, mol 
Tensile 

strength, MPa 

Relative 

elongation, % 

PUU (DPP:Dɸ+L) 1,0:0,0:1,0 1,73Ñ0,03 54,14Ñ1,51 

PUU(DPP:0,7DADPh:0,3DA+L) 1,0:0,7:0,3 1,5Ñ0,06 31,8Ñ1,7 

PUU(DPP:0,5DADPh:0,5DA+L) 1,0:0,5:0,5 1,63Ñ0,05 79,09Ñ2,34 

PUU(DPP:0,3DADPh:0,7DA+L) 1,0:0,3:0,7 0,74Ñ0,03 108,8Ñ3,8 

PUU(DPP:DA+L) 1:0:1 0,97Ñ0,06 103,9Ñ3,5 

 

According to the obtained results, the tensile strength of the synthesized PUU 

is in the range of ~ 0,74ï1,73 MPa, relative elongation ð 30ï100 %. The best ratios 

for polyurethane urea were PUU (DPP:ɼɸ) and PUU (DPP:0,5DADPh:0,5DA). 
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After modification with the medical substance Ifosfamide, polyurethane ureas have 

not changed their physical and mechanical characteristics. 

Therefore, the obtained polymers demonstrate optimal physical and mechanical 

properties for further biological research. At this stage, researches of the 

biodegradation of the obtained polymer composites and the dynamics of the yield of 

medical substance Ifosfamide from polymer matrices are ongoing. 
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In our early work[one] it has been established that heat-resistant concretes 

made on the basis of aluminous cement containing metakaolinite have a number of 

advantages compared to existing analogues and are characterized by early setting, 

high initial strength, and the absence of significant strength losses after 28 days of 

hardening. Such concretes can be used for the manufacture of large-sized linings of 

complex configurations, with an operating temperature above 1450 ÁC. It has been 

established that, in terms of high-temperature performance, the developed concretes 

are not inferior to the best foreign analogues and are promising refractory materials 

for use in various industries. 

The purpose of this work is to study the possibilities of obtaining heat-resistant 

concretes using the methods of mathematical statistics. 
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As you know, heat-resistant concrete is a special type of materials that, under 

the influence of high temperatures (up to 1800 Á C), are able to maintain their own 

physical and mechanical characteristics within the established limits. Heat-resistant 

mixtures are successfully used in all areas of industrial construction, in no way 

inferior to small-piece refractory materials [2]. So, for example, heat-resistant 

concretes GOST 20910-90, in comparison with conventional refractory materials, do 

not need special preliminary firing. Heat treatment (firing), refractory concrete, takes 

place during the first heating of the finished structure, at the time of starting the 

thermal unit. 

Alumina powders obtained from spent catalysts formed as a result of natural 

gas processing under conditions were used as a filler. JV "Uz -Kor Gas Chemical" 

LLC . The ratio of cement: aggregate = 1:3. Concrete samples-cubes with an edge of 

2 cm were prepared by vibrocompaction (W/T=0.08). The optimal ratio of grain sizes 

of adjacent aggregate fractions was determined by the formula [1] 

 

dn/dn 1 = 0.226 

 

where dn is the average diameter of fine fraction grains; dnï1 is the average 

diameter of grains of coarse fraction. The quantitative ratio of adjacent aggregate 

fractions was determined by the method of simplex-lattice planning of the 

experiment. To describe the dependence of concrete properties on the quantitative 

ratio of aggregate fractions, an incomplete third-order polynomial was used 

 

Ɉ = ɓ1x1 + ɓ2x2 + ɓ3x3 + ɓ12x1x2 + ɓ13x1x3 + ɓ23x2x3 + ɓ123x1x2x3. 

 

The experiment planning matrix and the results of testing the physical and 

mechanical properties of concrete are given in Table. 

Based on the results of the experimental data, the polynomial coefficients were 

calculated, expressing the dependence of strength and porosity on the quantitative 

and granulometric ratios of aggregate fractions. 
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Table 

Experiment Design Matrix 

 

 

Polynomial 

coefficient 

Aggregate fraction Experimental data 

 

 

X1 

 

 

X2 

 

 

X3 

Yů Yn 

Compressive 

strength, 

MPa 

Open 

porosity, % 

ɖ1 one 0 0 30.0 18.9 

ɖ2 0 one 0 41.0 18.0 

ɖ3 0 0 one 53.0 17.7 

ɖ12 0.5 0.5 0 39.0 18.2 

ɖ13 0.5 0 0.5 46.0 17.9 

ɖ23 0 0.5 0.5 51.0 17.8 

ɖ123 0.33 0.33 0.33 55.0 17.6 

Check Point 0.5 0.3 0.2 49.0 17.8 

The regression equations have the form 

Ɉů = 30 x1 + 41 x2 + 53 x3 + 14 x1x2 + 18 x1x3 + + 16 x2x3 + 225 x1x2x3, 

Ɉn = 18.9 x1 + 18.0 x2 + 17.7 x3 ï 1.0 x1x2 ï 1.6 x1x3 ï ï 0.2 x2x3 ï 7.8 x1x2x3 

The adequacy of the equation was checked using Student's t-test and additional 

experimental samples at control points. The regression equation was calculated using 

the TRIANGLE V.1.0 program with a variation step of 10 wt.%. Based on the results 

of calculations and mathematical processing of the experiment, the simplex diagrams 

composition - strength and composition - porosity were constructed (Fig). 

  

Fig. Diagrams composition - compressive strength, MPa (a), and composition - 

open porosity, % (b), concrete based on aluminous cement 
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It has been established that in order to obtain concrete of high strength, density 

and uniformity, a mixture containing 10 ï 35 wt. % fraction 1.25 ï 0.63 mm, 15 ï 45 

wt. % 0.63 ï 0.315 mm, 30 ï 65 wt. % 0.315 - 0.15 mm. 
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Annotation. The article presents the chemical composition of the developed 
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and with the addition of metakaolin were studied. The results of X-ray phase analysis 
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are presented. 
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As is known, the production of aluminous cement, like its other analogues, is 

an energy-intensive production, therefore, for many years, much attention has been 

paid to the creation of energy-saving technologies, as well as the production of mixed 

(multicomponent) cements. Currently, this direction is the most promising. Various 

materials are used as additives to clinker: blast-furnace granulated slag, fly ash, ash 

and slag waste from energy enterprises, natural materials: flask, tripoli, etc. In recent 

years, a lot of work has been devoted to the use of microsilica. However, its scarcity 
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does not ensure widespread use. Currently, the attention of researchers is paid to 

metakaolin and other additives [1, 2]. 

In our studies, the influence of the addition of metakaolin on the properties of 

aluminous cement was studied. Kaolins from the Khodzhakul deposit in the Aral Sea 

region of the Republic of Uzbekistan were used as the feedstock; the chemical 

composition is reported in [3]. 

For the study, aluminous cement clinker, metakaolin were used, the chemical 

composition of the materials is presented in Table. 1. The process of obtaining 

aluminous cement using kaolins is described in detail in our earlier works [3]. 

Mineralogical composition of aluminous cement (%): calcium monoaluminate 

CA=53; gehlenite C2AS = 37; other minerals ~10. In a laboratory ball mill with a 

volume of 10 liters. cements were obtained by grinding clinker with the addition of 

10.00; 15.00 and 20.00% metakaolin. 

Table 1. 

The chemical composition of the materials used 

name of raw 

materials 

The content of oxides, in wt.% 

SiO2 Al 2O3 Fe2O3 CaO MgO others 

Aluminous 

cement, HZ-40 

10.40 40.10 2.65 40.50 0.58 5.77 

Metakaolin 51.50 41.80 2.30 0.70 0.3 3.4 

The specific surface area of both samples was Ssp = 320ï350 m
2
/kg. Two 

samples of cements were obtained from aluminous cement by grinding to Ssp = 320 

m
2
/kg. one of them was pure aluminous cement (HC), the second HC with the 

addition of 10.00-20.00% metakaolin. 

Determination of physical and mechanical properties of binders was carried out 

according to current standards. The hydration process and the composition of the 

resulting hydrated compounds were studied using the methods used in research 

practice: differential thermal analysis (DTA), X-ray phase analysis (XRD), optical 

and electron microscopy. Studies have shown that the addition of metakaolin to 

aluminous cement causes an increase in the normal density of the cement paste and a 
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lengthening of the setting time. The strength properties of composite cement mainly 

depend on the hardening time (Table 2). 

Table 2. 

Physical and mechanical properties of cement stone 

Metakaolin 

content 

W\c 

relationship 

Mechanical strength of cement stone in compression 

after curing, MPa 

1 day 7 days 14 day 28 day 

0 0.40 27.5 35 37 43 

ten 0.40 26 thirty 45 55 

fifteen 0.40 25 35 fifty  60 

twenty 0.40 24 35 46 55 

In the early stages of hydration (1-3 days), the introduction of metakaolin into 

the cement composition does not reduce the strength of standard beam samples, as is 

usually observed when using other mineral additives. In the subsequent periods of 

hardening, due to the intensive interaction of metakaolin with hydrate neoformations 

of the cement stone, its compaction occurs and the strength of the stone by 7 and 28 

days increases and reaches a greater value than the strength of the control cement 

(Table 3). The study of the phase composition of hardening composite cements was 

carried out using X-ray phase analysis. The data obtained (Fig. 1.) indicate that the 

binding of calcium hydroxide by metakaolin occurs intensively. 

a) 

b) 

Figure 1. X-ray phase analysis of cement stone from aluminous cement 

without additive (a) and with the addition of metakaolinite (b) after appropriate 

heat treatment (at 800ÁC) 

XRF data are confirmed by the results of electron microscopic studies (Fig. 2). 
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               a)                                                                         b) 

Fig.2. Electron microscopic images of cement stone from aluminous 

cement without additive (a) and with the addition of metakaolinite (b) after 

appropriate heat treatment (at 800 Á C) 

The structure of the hardened stone with metakaolin is denser, the pore space is 

filled with MK particles, the surface of which is covered with hydrate shells - the 

products of the interaction of calcium hydroxide with silica. As can be seen from fig. 

2 in the composition of cement stone from aluminous cement, there are well-

crystallized Ca (OH)2 crystals, while when cement is hydrated with the addition of 

metakaolin, the structure of the stone is mainly represented by calcium hydrosilicates. 

The addition of metakaolin to HC promotes the formation of C2ASH8 stratlingite as a 

result of the reaction of Ca
2+

 and Al
3+

 ions with metakaolin amorphous silica. Hydrate 

compounds are presented in the form of C2AH8, C2ASH8 and calcium hydrogen 

garnet. On the X-ray diffraction patterns of the samples, the diffraction maxima of the 

C2ASH8 lines (d=1.258; 0.63 nm) appear already after 7 days, and the lines with 

d=0.280; 0.272 nm, composition characteristic of hydrogarnet C3ASH4 are detected 

after 28 days. The high degree of hydration of cement with the addition of metakaolin 

causes a low porosity of the cement stone and, accordingly, its higher strength during 

all hardening periods. The absence of recrystallization of calcium hydroaluminates 

during hardening of HC with the addition of metakaolin made it possible to 

recommend a composite composition (aluminous cement with the addition of 

metakaolin) for the preparation of a dry building mixture. 
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Thus, the use of metakaolin as an additive to aluminous cement showed the 

following results. As is known [4], a characteristic property of aluminous cement 

(AC) is a rapid increase in strength, especially in the early stages of hardening of 

cement stone, and high sulfate resistance, among the disadvantages is a decrease in 

strength during long-term hardening. This circumstance led to the prohibition of the 

use of HC in the construction of reinforced concrete structures. The reason for the 

decrease in the strength of the cement stone is the recrystallization of the hexagonal 

hydroaluminates formed during the hydration of the cement into a cubic form. 

Metakaolin has a high reactivity, provides an increase in the strength of both Portland 

cement and Portland slag cement. Interacting with aluminous cement, prevents 

recrystallization of hexagonal calcium hydroaluminates into a cubic form, promotes 

compaction of the cement stone and a smooth increase in strength over time. It can be 

recommended as one of the components in the production of dry building mixes. 
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The problem of determining the amount of gas condensate produced at the gas 

field of Western Turkmenistan (except for the tasks solved with targeted in-depth 

studies of wells) is directly related to the measurements of gas well flow rates at 

group measuring units, the operation of which currently has significant features. 

The group measuring units are equipped with measuring complexes of the 

"DEMAG" type, which were supposed to provide automatic measurement of gas and 
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condensate flows in the long-term operation mode of each well connected to the 

measuring unit in the design version of the work. 

Currently, (in special operating conditions of the field), the çDEMAGè 

equipment complex is used for short-term measurements of the gas flow rate with 

measurement of the amount of condensate after its separation in the storage tank, 

which for high-flow wells cannot provide sufficiently high accuracy of measurements 

made in manual mode of emptying the storage tank into an additional measuring 

device with condensate degassing. At the same time, the volume actually measured in 

the measuring gauge is insufficient for an accurate determination of the flow rate of a 

highly productive well by condensate [1,2, p. 37, p. 95]. 

 For a more precise determination of the flow rate, it is necessary to restore 

local automation (without connection with the general automatic control system), 

which ensures the functioning of individual devices of the complex in a continuous 

measurement mode with the determination of the volume of liquid flow in calibrated 

horizontal high-pressure vessels with tracking the level in them, which is provided for 

by the design version of the measuring complexes. 

A feature of the gas collection system of gas fields is the supply of natural gas 

to oil wells as a working agent. 

The determination of the amount of gas supplied to the gas lift from the wells - 

sources of the working agent is made according to the values of the daily flow rates 

of wells obtained during measurements on the GMU (group measuring unit). The 

amount of gas consumed by each gas lift well from the common supply manifold is 

determined by calculating the gas flow through the wellhead fitting of a known 

diameter (6-8 mm) at the actual pressure values in the annulus of the well and in the 

collector, i.e. by the pressure drop at the fitting. 

Gas is supplied to the gas lift from wells with reduced pressure, insufficient for 

the technological mode of operation of the gas turbine unit (installation of complex 

gas treatment). 
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Wells with reduced buffer pressures are currently connected to a separation 

unit (on the territory of the first constructed (low-temperature separation unit)) and 

gas from them is sent to the main gas pipeline.  

In the multilayer gas fields of Western Turkmenistan, typical well designs 

correspond to the geological and technical conditions for the construction and 

operation of wells of various depths in accordance with the parameters of the deposits 

being developed: 

Well suspension data for the NK-8 horizon: 

1. The diameter of the production column d = 140mm. 

2. Tubing diameter d = 73 mm. 

3. The depth of the descent of the tubing = 4050m. 

4. The diameter of the lifting column of the tubing = 4060 - 4066m. 

5. The type of fountain fittings - "Voronezh - 765". 

Well suspension data for the NK-7a horizon: 

1. The diameter of the production column d = 146-168mm. (combined) 

2. Tubing diameter d = 73 mm. 

3. The depth of the descent of the tubing = 2835m. 

4. The diameter of the lifting column of the tubing = 2850 - 2870m. 

5. The type of fountain fittings - "Romania - 156". 

Well suspension data for horizon VIII-b: 

1. The diameter of the production column d = 140 mm. 

2. Tubing diameter d = 73 mm. 

3. The depth of the descent of the tubing = 1686m. 

4. The diameter of the lifting column of the tubing = 1696 - 1702m. 

5. The type of fountain fittings - "Voronezh - 765". 

As follows from the above well designs, the lifting columns are lowered to the 

level of filters, which provides the best conditions for the removal of liquid entering 

the bottom of the well. 

The diameter of the lifting pipes (73 mm) should be considered optimal, 

providing sufficiently high flow rates in the pipes and at the same time limiting 
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hydraulic losses when moving in the gas-liquid flow pipes with high speeds, which 

ultimately ensures maximum wellhead (buffer) pressure and, accordingly, maximum 

use of reservoir energy for transport and gas preparation. 

At the current stage of field development, due to a drop in reservoir pressure in 

the deposits, a significant number of wells are operated in modes with fluid 

accumulation in the boreholes, which is established on the basis of calculations made 

in accordance with the temporary instruction [3, p.54]. The simplified method used in 

this manual for calculating fluid accumulations at the bottom of wells based on the 

difference between the annular and buffer pressure of the well (not taking into 

account the magnitude of hydraulic losses) is used to estimate fluid accumulations of 

various wells in gas fields. 

This gives grounds to recommend the use of surfactants for the removal of 

fluid from wells in order to reduce back pressure on the formation and a 

corresponding increase in pressure on the well buffer. 

Taking into account the significant flow rate of condensate wells and the 

appearance of a large amount of water in the wells in some cases, a water-condensate 

mixture is subject to the foaming process, for which it is preferable to use 

compositions of various surfactants and, in particular, a mixture of ionogenic and 

non-ionic surfactants [4, p. 82]. 

At the initial stage of the application of surfactants for the removal of liquid 

from the faces, a method of one-time injections of calculated volumes of surfactant 

solutions into the annulus of wells is proposed, with a further transition to the 

introduction of solid surfactants into the well with an extended period of exposure to 

borehole fluids. 
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Summary. In the article the results of experimental studies by the performed 

of heat conductivity of created polymer micro- and polycarbonate-based 

nanocomposites, which comprise from 0.2% to 10% carbon nanotubes and 

microparticles of aluminum, are presented. Materials on the interpretation of the data 

based on the percolation theory are submitted. The possibilities of using of offered 

composites for the production of heat exchangers, focused on low-grade heat transfer 

and operating in hostile environments are previewed. 
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Intr oduction. The use of micro- and nanocomposites for various purposes is 

one of the new directions in the creation of modern heat and power equipment. 

Among them, polymer composites stand out, which have a number of unique 

properties ï mechanical, electrical, optical, etc. Materials of this class are used, in 
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particular, for the manufacture of heat exchange surfaces. This stimulates an in-depth 

study of their physical properties, in particular, heat conductivity. The use of 

nanocomposites is designed to increase the durability and reliability of heat exchange 

equipment, reduce their weight and size characteristics, etc. [1ï11]. 

The purpose of this work: is to study one of the thermophysical properties of 

polymer nanocomposites, namely, heat conductivity, and to study the mechanisms of 

structure formation of these materials. 

Materials and research methods 

Materials for the manufacture of heat exchangers, as you know, must meet a 

number of requirements for their performance data. They concern the following 

aspects: thermophysical properties, operating temperature range, technological 

characteristics, etc. 

The main thermophysical characteristic of materials for heat exchange surfaces 

is the value of the heat conductivity coefficient. Its values, in order to ensure low 

thermal resistance of the heat exchangers walls, as a rule, should not be less than 20 

W/mĀK. 

The requirements for the area of operating temperatures of materials are 

dictated by the heat modes of operation of heat exchangers. The operating 

temperature range of polymer micro- and nanocomposites is limited by their 

softening temperature. The operating temperature of the surfaces of these materials 

does not exceed 200ÁC. Thus, these materials are oriented to the manufacture of heat 

exchangers with low-grade heat transfer. 

For heat exchangers that operate under the influence of various aggressive 

environments, materials with high corrosion resistance are required. In addition, 

important characteristics of heat exchangers include their weight and size indicators. 

Within the framework of this research, the task is to create polymer micro- and 

nanocomposites that meet the above basic requirements. In this work, the possibilities 

of developing such composites based on partially crystalline polycarbonate are 

considered. Carbon nanotubes and aluminum microparticles are used as fillers. The 
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carbon nanotubes used in the research were fabricated by the chemical vapor 

deposition method (CVD) [8,9]. 

In order to develop polymer composites for the manufacture of heat exchange 

surfaces, a complex of experimental studies of their heat-conducting properties was 

carried out with varying the mass fraction of the filler from 0.2% to 10%. Samples for 

research were prepared by hot pressing the composition obtained by mixing its 

powdery components in a magnetic stirrer. 

The heat conductivity coefficient of polymer composites was determined using 

an IT-ɚ-400 instrument [10]. 

Results and discussion 

In the process of experimental studies, the features of the change in the heat 

conductivity of polymer composites depending on the mass fraction ɤ of fillers were 

established. The characteristic results of the experiments are shown in Fig 1.  

  

Fig.1. Dependence of the coefficient of heat conductivity ɚ of polymer 

composite materials based on polycarbonate on the fillers proportion ɤ: (a), 

(b) - linear and logarithmic scale along the ordinate axis, respectively. 

As can be seen from Fig. 1, in the case of both composites, there is a trend 

towards an increase in the value of the heat conductivity coefficient ɚ with an 

increase of mass fraction of the filler. 

In this case, the presence of effects of a sharp change in ɚ at certain values of 

the fillers share ɤ attracts special attention. Thus, for a polymer nanocomposite filled 

with carbon nanotubes, a sharp change in the value of ɚ takes place at a mass fraction 
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equal 0.5% and 4%. And for a microcomposite filled with aluminum, such a sharp 

change corresponds to the value ɤ = 1.05% and 4%. 

The described picture of the change in the heat conductivity coefficient 

depending on the content of fillers can be interpreted within the framework of the 

theory of percolation [11, 12]. According to this theory, when modeling filled 

polymers, the following main stipulations are accepted: 

- fillers in the polymer composite are located in a certain way, which leads to a 

change in the geometric structure of the polymer; 

- a nonlinear change in the heat conductivity of polymer composites (a sharp 

jump) occurs at a certain critical filler concentration, called the percolation threshold; 

- the percolation threshold and the values of the heat conductivity of the 

composites are related to the size and shape of the particles; 

- a completely continuous phase of filler particles (percolation cluster) can 

form in the composite. 

In accordance with the above stipulations, the two jumps in the heat 

conductivity coefficient found in the experiment on the curve ɚ = f (ɤ) can be 

explained as follows. Experimental data indicate that the first threshold percolation 

takes place at ɤ = 0.5% for carbon nanotubes and at ɤ = 1.05% for aluminum. 

At filler concentration levels below the first percolation threshold, filler 

particles are relatively uniformly distributed in the polymer matrix in the absence of 

contact between them (Fig. 2a). In view of this, the heat conductivity coefficient of 

composites in this range of filler proportion changes very slightly. 

Upon reaching the first percolation threshold, the filler particles contact each 

other and form a continuous percolation cluster (Fig. 2b). 

In the situation under consideration, the values of the heat conductivity 

coefficient of fillers significantly exceed the corresponding values for the polymer 

matrix. Therefore, the formation of such a cluster leads to a sharp increase in heat 

conductivity of the composite as a whole. That is, percolation clusters play the role of 

a kind of heat-conducting channels. They are responsible for the above-described 

effect of an abrupt increase in the value of ɚ. 
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Fig. 2. Arrangement of filler particles in the polymer matrix at different 

concentrations: a) below the first percolation threshold; b), c) near the first and 

second percolation thresholds, respectively; 1 ï filler particles; 2 - aggregates; 

3 ï continuous percolation cluster; 4 ï continuous percolation net 

 

In the region of filler concentrations close to the first percolation threshold, 

along with the indicated continuous percolation clusters, aggregates of filler particles 

are also formed (Fig. 2b). 

As the concentration of fillers increases, the number of such aggregates 

increases. When the filler proportion approaches the second percolation threshold, 

they form the so-called percolation network (Fig.2c). The presence of a percolation 

network causes a sharp increase in the heat conductivity of the polymer composite. 

From the data shown in fig 1 It follows that the use of the carbon nanotube 

filler and aluminum microparticles makes it possible to obtain polymer composite 

materials for the manufacture of heat exchangers. Since the values of the heat 

conductivity coefficient of the materials under consideration correspond to 

20 W/m῏K) with a relatively low filler concentration. Thus, the value of ɚ = 

20 W/m῏K in the case of a filler of carbon nanotubes is achieved at their proportion 

equal to 6.44%, and for a aluminum filler - approximately 10%. 
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It is important to emphasize that in situations where nano- and micro illers are 

not used, the corresponding polymer composites should contain a significantly larger 

amount of filler.  

As for the requirements for materials for heat exchangers in aggressive 

environments, the created micro- and nanocomposites fully satisfy this requirement. 

This is due to both the unique anticorrosion properties of the polymer matrix and the 

very high corrosion resistance of the fillers under consideration. 

Conclusions 

1. A complex of experimental studies was carried out to develop polymer 

micro- and nanocomposites based on polycarbonate filled with aluminum 

microparticles and carbon nanotubes. The prospects of using these composites for the 

manufacture of heat-exchange surfaces for various purposes, focused on the transfer 

of low-potential heat and operation in aggressive environments, are shown. 

2. It is noted that the proposed composites have similar heat-conducting 

properties to traditional analogues - corrosion-resistant steels. However, they surpass 

them in such characteristics as the resource of the corresponding equipment, weight 

and size indicators, etc. 

3. Experimental dependences of the heat conductivity coefficient l of the 

studied composites on the mass fraction w of the filler (0.2 ¢ w ¢10%) are obtained. 

The effect of a sharp change in the heat conductivity of materials at certain critical 

values of the filler proportion has been found. An interpretation of this effect is given 

on the basis of the theory of percolation. 
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Abstract: After implantation of intraocular lenses, the most significant is 

spherical. A method for reducing the longitudinal spherical aberration of intraocular 

lenses by applying an additional optical layer on their surface is proposed. It was 

found that in order to reduce the value of the longitudinal spherical aberration of the 

intraocular lens made of hydrophobic acrylic, the thickness of the Teflon layer should 

be about 100 nm. The sputtering results indicate an improvement in the optical 

characteristics of the lens by reducing longitudinal spherical aberration.  
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The most common eye disease of all time is cataract. The method of cataract 

elimination is surgical intervention with the subsequent replacement of the native lens 

with an artificial one. The generally accepted method is ultrasonic 

phacoemulsification with flexible IOL implantation [1, 2]. 

Today there are more than 1500 types of IOLs, differing in shape, size, 

material from which they are made, etc. [3]. In all intraocular lenses, aberrations 

occur to varying degrees, the main of which is spherical. The frequency of occurrence 

of higher order aberration, 4th order spherical, which is the sum of optical deviations 

and reaches a level that creates discomfort in life, is 15%. With an increase in the 

refractive power of the IOL, the frequency of occurrence of aberrations increases [4]. 
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Purpose and objectives of the study: The purpose of the study is to reduce 

the longitudinal spherical aberration of intraocular lenses. This is achieved by 

obtaining the necessary optical coating on the lens surface, which will reduce the 

numerical value of spherical aberration and negative optical effects. 

The process of achieving this goal: For deposition of polytetrafluoroethylene 

with a layer thickness of 100 nm (PTFE), an NVision Optics intraocular lens was 

chosen (Fig. 1) [5]. 

 

Fig. 1. Intraocular lens ñNVision Opticsò [5] 

1 ï sharp edge; 2 ï side; 3 ï marker cutouts; 4 ï leaf-shaped haptics 

The vacuum deposition unit UVN-74 (Ukraine) was used (Fig. 2). 

 

Fig. 2. Installation for vacuum spraying ñUVN-74ò 
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 1 ï HV generator Dressler Cesar 403; 2 ï Vacuum meter Pfeiffer vacuum; 3 ï 

HF generator control system; 4 ï Substrate rotation drive; 5 ï StellarNet 

spectrophotometer;6 ï Vacuum system control; 7 ï Computer Manager 

The setup was used with a rotating disk loaded into it, which contained three 

silicon witnesses and an NVision Optics intraocular lens. 

To improve the accuracy of measurements of the thick-ness of the applied film, 

an optical system was used, which included a four-channel system thickness meter 

Sigma Instruments SQM-242 (USA). It was equipped with the spectrophotometer 

StellarNet (USA), HF generator Dressler Cesar 403 (USA), vacuum meter Pfeiffer 

vacuum (Germany), a light source, fiber optic light conductors, and vacuum inputs of 

radiation into the chamber. 

Fig. 3 shows the initial parameters when spraying PTFE using the equipment; 

Fig. 4  final. 

 

Fig. 3. Initial parameters of UVN-74 

when spraying 100 nm of polytetrafluoroethylene: voltage of electronic 

activation ï 0.8 kV; the current of electronic activation is 10 mA; temperature, 26 ÁC; 

pressure, ï6.3Ŀ10-5 mm Hg 

 

Fig. 4. Final parameters of UVN-74  
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when spraying 100 nmof polytetrafluoroethylene: voltage of electronic 

activation ï 0.8 kV; electric activation current 10 mA; temperature, 368 Áʉ; 

pressure, 6.8Ŀ10-5 mm Hg 

 Using a NanoScope IIIa Dimension3000
TM

 atomic force microscope (USA), 

the thickness of the deposited PTFE layer and the morphology of its surface on the 

lens were studied (fig.5). 

 

 

Fig.5. Values acquired from the cantilever of the atomic force microscope 

According to sputtering and examination, the thickness of the deposited PTFE 

layer was confirmed using an atomic force microscope. NanoScope IIIa 

Dimension3000 showed a thickness of 102.66 nm, which is an acceptable value. 

 To measure the longitudinal spherical aberration of the IOL, we used the 

Linnik visual focusing method on the OSK-2 optical table. 
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Fig. 6. The longitudinal spherical aberration of lenses with and without 

polytetrafluoroethylene spraying 

When studying the intraocular lens with a PTFE spray of 100nm through an 

aperture with a diameter of 2mm, no longitudinal spherical aberration was detected. 

When examining zones with a diameter of 4 and 6mm, it was found that the indicator 

of spherical aberration was significantly less than the corresponding indicator of the 

IOL without spraying. The result of the passage of light through a zone with a 

diameter of 4mm is a decrease in the length of the spherical aberration zone by 4 

times compared to the IOL without spraying. When investigating a zone with a 

diameter of 6mm, a decrease in the spherical aberration by 0.2mm was detected. 
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Abstract. The article analyzes the possibilities of restoring destroyed and 

creating new heat supply systems based on the local resources use: geothermal, solar, 

wind energy in combination with peak gas, electric, solid fuel boilers. Shown, that 

throughout the territory of Ukraine there are reserves of all renewable energy sources 

type. The basic schemes of the renewable energy sources integrated use in various 

regions of Ukraine are considered. 
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1. Introduction  

The war brought enormous destruction to Ukraine. The housing stock, 

industrial enterprises, and infrastructure have been destroyed in many cities and 

towns. The country is preparing comprehensive programs for post-war 

reconstruction, modernization and construction of new housing, including the 

construction of new settlements for internally displaced persons from war zones [1]. 

The construction of new and modernization of obsolete and destroyed heat 

supply systems is one of the main tasks of qualitative improvement of people's living 

conditions. 
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https://orcid.org/0000-0003-1896-2753
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It is worth noting, that the country's reconstruction plans provide not just for 

the restoration of destroyed facilities, but their construction on a new technological 

basis, taking into account world standards. 

2. Materials and methods 

This study presents the results of an analysis of the possibility of creating a 

typical District Heating Project for small communities based on local energy 

resources. 

The concept of the Project. 

¶ The development uses fundamentally new, at the level of world 

standards, solutions, aimed at saving natural gas, widespread use of local resources 

and renewable energy sources, minimizing the use of fossil fuels and maximizing the 

use of resources most common in a particular region. 

¶ The rational use of local and supplied fuel and energy resources ensured 

in heat supply systems. 

¶ In the development of district heating systems, hybrid schemes of power 

supply units with the inclusion of various energy sources are widely used. 

¶ When developing hybrid technological schemes using both renewable 

and traditional energy sources, the region availability of various fuel resources taken 

into account. 

¶ It would like to note that, taking into account world experience and 

standards, district heating instead of stove or individual boiler, should be available 

not only in cities, but also in any settlements. 

¶ In the district heating systems can be used as energy sources both, 

traditional fuel or electric boilers, and, for example, geothermal or solar thermal 

blocks. This will stabilize the supply of coolant to the consumer and reduce the cost 

of traditional fuel.  

¶ The local primary energy sources in Ukraine, such renewable energy 

sources as geothermal, solar energy, wind energy, biomass energy, small 

hydroelectric power stations, substandard gas fields are underdeveloped.  



243 

¶ World experience shows that non-traditional energy can reduce the 

consumption of fossil fuels, reduce the negative impact of energy on the 

environment, and makes it possible effectively solving regional problems of energy 

supply based on local resources. 

 

Ukraine has significant reserves of the all type renewable energy sources. 

According to experts (L2), the technically available RES potential in terms of 

standard fuel is estimated at 60 to 100 million tons of fuel equivalent, which is about 

40% of Ukraine's total energy consumption. 

However, at present, the practical use of these resources (all types of renewable 

energy sources) in the country's total energy balance does not exceed 2.0%. Under the 

current conditions, the large-scale development and use of non-traditional energy 

sources can become an important alternative to fossil fuels, a significant factor in 

increasing the country's energy independence, improvement of social and economic 

living conditions of the population, preservation of the environment. In the Ukrainian 

heat supply systems resources of geothermal, solar, wind, hydraulic energy, as well 

as biomass energy, small substandard gas fields can be widely used. 

Solar energy resources. Solar and wind energy today have such a technical and 

economic level that can be widely implemented not only in individual construction, 

but also on an industrial scale. 

According to the level of solar radiation intensity, the territory of Ukraine 

divided into four zones ï Figure 1. 
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Figure 1. Solar radiation intensity 

 

The largest annual value of solar radiation per unit area is in the first zone 

I1=1350 kWh / m2, and the smallest in the fourth I4 = 1000 kWh / m2. In the second 

and third zones, these values are I2 = 1250 kWh / m2 and I3 = 1150 kWh / m2, 

respectively. The first and second zones are located in the southern regions of 

Ukraine. More than half of the country's territory is in the third zone. The fourth zone 

is the least favorable for the use of solar energy due to frequent clouds. 

Resources of solar energy, taking into account the efficiency of solar 

installations, can be up to 17 billion kWh of heat, which can save up to 2.5 million 

tons per year [3]. 

Wind energy resources. Ukraine has significant wind energy resources. But 

wind energy is unevenly distributed throughout Ukraine: in the south of the country 

the wind potential is much higher than in the north. The most favorable regions are 

Lviv, Ivano-Frankivsk, Zakarpattia and the western part of Chernivtsi region, the 

Black and Azov seas, Odesa, Mykolaiv, Kherson, Zaporizhia and Donetsk regions, 

Luhansk region, Crimea. 
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The total capacity of wind farms that can be built in promising regions of 

Ukraine can be estimated at 16 TW with a possible annual energy production of 

about 32 billion kWh / year. [4]. 

Geothermal energy resources. Analysis of global trends in geothermal energy 

shows that in the coming decades, geothermal heat supply will develop most 

intensively. In terms of volumes of all types of renewable energy sources for heat 

supply, geothermal energy ranks second in the world after solar. 

In Ukraine, geothermal energy can take a worthy place in the development of 

heat supply, as more than two thirds of Ukraine's territory is promising for the use of 

geothermal energy (Fig. 2) [5]. 

 

Figure 2. Regions of Ukraine promising for the development of geothermal 

energy 

 

The explored reserves of geothermal energy in Ukraine are about 200 GW. The 

promising potential of geothermal energy is about 90 TWh / year, which can provide 

annual fuel savings about 10 billion cubic meters of gas for heat [6]. 
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Ukraine has a large number of canned wells in gas and oil fields. The use of 

existing wells significantly reduces the cost of preparatory work for geological 

exploration, drilling of prospecting and exploratory wells. With some reconstruction 

and refinement, they can be used to create geothermal plants for various purposes. 

The source of heat in geothermal heat supply systems is thermal water, which 

enters the system from underground reservoirs through wells and thus replaces 

traditional boilers. All other elements of the system based on the fuel boiler remain 

almost constant. This allows easily transfer existing heating systems to geothermal 

heat supply settlements and industrial facilities. 

The simplest scheme is the direct use of thermal water in heating networks. But 

this is possible only at temperatures of thermal water above 80C with its low 

mineralization. If the temperature of the geothermal coolant is below 80
ʦ
C, the 

scheme for its heating includes heat pumps. 

Thanks to the use of heat pumps, low-temperature near-surface geothermal 

resources at depths from several to 100-300 meters are becoming increasingly 

important. Their use becomes cost-effective and convenient when creating typical 

near-surface geothermal systems. In this case, expensive deep drilling excluded. 

Geothermal heat supply systems of different capacities, depending of the 

region natural capabilities and the consumer needs, can be created in settlements for 

industrial and agricultural facilities. 

Gas resources of substandard fields. Ukraine has a significant number of 

explored gas, gas condensate and oil and gas fields that are not developed due to their 

poor condition. Off-balance reserves of minimum fields are about 11 billion m3 of 

gas [7]. Involvement of undeveloped and preserved fields in the fuel and energy 

complex of Ukraine and use of these resources to solve regional problems of energy 

supply to local consumers can significantly reduce energy shortages and ensure stable 

operation of local energy supply systems. 

Heat resources for seasonal accumulation. One of the ways to reduce fuel 

consumption for domestic heat supply in winter is the accumulation of heat in 

summer. Sources of heat for accumulation can be secondary energy resources of 
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industrial enterprises, excessive heat of boilers and thermal power plants, year-round 

heat supply systems based on solar collectors. A promising direction is the creation of 

seasonal batteries using the heat-retaining properties of solids and liquids. The 

seasonal accumulation technologies use allows produce year-round heat and cold 

supply systems for residential and commercial facilities. 

The above data allow us to conclude that when developing hybrid schemes, it 

is advisable to give priority:  

¶ in the southern regions to solar and wind energy resources,  

¶ in the western regions to geothermal energy,  

¶ in the eastern regions to use mothballed wells of oil and gas fields,  

¶ in the northern and central regions to the surface thermal energy 

resources of the upper layers the earth's crust in combination with heat pumps. 

 

We analyzed a number of technological schemes for the integrated use of 

various types of renewable energy sources (Fig. 3). This analysis made it possible to 

develop a universal schematic diagram of a multi-variant autonomous heat supply 

system based on the integrated use of renewable energy sources, local fuel resources 

and electricity. (Fig. 4). 

The scheme includes blocks of geothermal, solar, wind energy, a heat storage 

system, a multi-block boiler house designed to use natural gas, solid and liquid fuels 

and electricity. Depending on the requirements of the consumer and the capabilities 

of a particular region, it is possible to optimize the completeness of the power unit of 

the heat supply system. 
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1         2 

   

3        4 

Figure 3. Schematic diagrams of heat supply systems with the integrated use 

of various energy sources: 

1- Scheme of geothermal heat supply at the temperature of the heat carrier 

below 80
o
C with the use of heat pumps and with peak electric heater. 

2- Scheme of heat supply system with integrated use of geothermal and 

solar energy.  

3- Scheme of integrated use of geothermal and wind energy.  

4- Scheme of the system of underground accumulation of solar energy. 
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Figure 4. Schematic diagram of a multivariate system of autonomous heat 

supply based on the integrated use of renewable energy sources, local fuel resources 

and electricity. 

1 ï consumer, 2 ï peak boiler, 3 ï geothermal wells, 4 ï absorption well, 5-6 ï 

heat pumps, 7 ï solar water heater, 8 ï wind power plant, 9 ï ground heat 

accumulator, 10 ï shut-off valves, 11 ï mains water, 12 ï main heat supply pipeline, 

13 ï power lines for pumping units, 14 ï hot water supply. 

 

The scheme description:  

Geothermal coolant from wells (3), extracted with a temperature of up to 45C 

is fed into the heat pump of the heating system (5), cooled and enters through the 

pumping unit into the injection well (4). In parallel, part of the coolant enters the heat 

pump of the hot water supply system (6) and after cooling is also fed into the 

injection well. Chilled water from the consumer supplied to the heat pump of the 

heating system (5), heated and supplied for heating to the consumer (1). The heat 

pump of the domestic hot water system (6) supplied with water from the any source, 

which has certain parameters, heated and enters the consumer. The solar water heater 

(7) can provide a hot water supply system if required. The wind power generation 

unit (8) provides power to the pump units (15) and (16). The peak boiler (2) switched 

on if necessary to heat the mains water for supply to the consumer. The choice of 

boiler and fuel type selected in each case according to the possibilities. When 
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creating such schemes, it is necessary to provide for constant coordination of the 

production process and redistribution of energy in accordance with the schedule of 

consumers. To this end, the schemes include heat accumulators (9). 

3. Conclusions 

1.  In the current situation, the country faces a huge amount of work to: 

restore heat supply systems against the backdrop of rising prices for traditional 

energy carriers, a shortage of their resources, expanding environmental protection 

requirements and striving for energy independence. Therefore, the issue of 

developing autonomous heating systems for small settlements with the maximum 

possible use of local energy resources becoming increasingly relevant. 

2. Projects based on the integrated use of renewable energy sources ï 

geothermal, solar and wind ï allow creating self-sufficient heat supply systems, with 

minimal use of third-party energy sources. 

3. The proposed concept of the District Heating Project for small 

settlements based on local energy resources and the developed universal scheme of a 

multivariate autonomous heating system make it possible to provide for the optimal 

choice of the power plants units that will regulate the production and redistribution of 

energy in accordance with the schedule of consumers. 

4. Ukraine has significant reserves of underdeveloped local energy 

resources in the form of renewable energy sources, natural gas from substandard 

fields, hydraulic energy of small rivers and others. The use of these reserves can be 

an important alternative to fossil fuels in heating systems, a significant factor in 

increasing the country's energy independence, improving socio-economic living 

conditions, preserving the environment. 
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Annotation: The significant increase in the share of electricity generation from 

renewable energy sources has exacerbated the problem of ensuring the flexibility of 

the Integrated Power System of Ukraine for a sustainable balance between supply and 

demand of electricity. One of the priority areas for solving this problem is the 

introduction of highly maneuverable power capacity using innovative energy-

efficient and environmentally friendly energy generation technologies that use natural 

gas, and in the future synthesis gases, in particular hydrogen. Research on improving 

the maneuverability of CHPs through their technological transformation into highly 
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technologies for efficient generation of electricity and heat, its conversion and storage 

are relevant and will have great scientific, practical, economic and social value. 
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In Ukraine, as in the rest of the world, there is a significant increase in 

electricity generation from renewable energy sources (RES). As of October 2019, the 

Integrated Power System (IPS) of Ukraine operated about 4,000 MW of solar power 

plants (SPP) and about 750 MW of wind power plants (WPP). Two years later 

(December 2021) in the IPS of Ukraine, the capacity of the SPP was already about 
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6,500 MW and the WPP - about 1,500 MW. That is, the total capacity of renewable 

energy generation in the IPS of Ukraine has almost doubled in a very short period. 

This circumstance has exacerbated the problem of ensuring the flexibility of 

IPS of Ukraine for a sustainable balance between supply and demand of electricity. 

The unwillingness of IPS of Ukraine to work in the new conditions has necessitated 

the restriction of electricity production even at Ukrainian nuclear power plants. 

This trend in the development electricity generation of RES in Ukraine has 

created significant challenges to the traditional operating practices of existing power 

plants, in particular combined heat and power plants (CHP) using natural gas. The 

vast majority of existing CHPs in Ukraine have been operating for 45-55 years or 

more. They have completely exhausted their design life and exceeded the period of 

economically feasible life cycle inherent in the main equipment of this type. The 

operation of such CHPs in the mode of providing primarily thermal loads (according 

to the thermal schedule of the consumer of thermal energy) makes it impossible to 

use them to balance the IPS of Ukraine. 

One of the priority areas for solving this problem is the introduction of highly 

maneuverable capacity using innovative energy-efficient and environmentally 

friendly energy generation technologies that use natural gas, and in the future 

synthesis gases, in particular hydrogen. 

Existing CHPs with their sustainable infrastructure experienced highly 

qualified staff and identified consumers can become the basic centers of 

technological and structural transformation. Such CHPs have the opportunity to 

integrate modern and various technological innovations in the production of 

electricity and heat, its accumulation, storage and supply in accordance with modern 

and future requirements for energy efficiency and ecology. 

There are currently no scientific substantiations for the creation of such highly 

maneuverable cogeneration complexes at existing CHPs with the extension of the use 

of their infrastructure, taking into account the conditions of Ukraine, which 

determines the purpose and relevance of research in this area. 

https://context.reverso.net/перевод/английский-русский/combined+heat+and+power+%28CHP
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The conceptual idea of solving the problem of involving CHPs in ensuring the 

flexibility of IPS is an innovative technological transformation of existing CHPs into 

highly maneuverable cogeneration complexes (HMC), which can meet not only the 

needs of district heating systems in thermal energy, but also be involved in improving 

the IPS of Ukraine. 

One of the promising technological solutions is the introduction of modern 

technologies for cogeneration of electric and thermal energy using gas turbines and 

steam and gas plants, electric heat generators (electric boilers and heat pumps), heat 

accumulators and hydrogen electrolysis cells. 

This approach is able to ensure the operation of HMC with maximum use of 

the infrastructure of existing CHPs (which is essentially a modernization of the 

technological scheme of traditional CHP) in the modes of electricity supplier in 

conditions of power shortage in the IPS and/or consumer-regulator of electricity in 

case of power surplus in the IPS.  

This functional solution technologically allows providing a wide maneuvering 

range of their regulation to participate in the balancing of the IPS: in automated 

regulation of frequency and power and for consolidation of daily schedules of electric 

loadings (DSEL) of IPS. 

The aim of research in this direction should be to identify conditions, obstacles 

and restrictions for the widespread implementation of HMC at existing CHPs with 

extended use of their infrastructure, which is planned to be updated by the Energy 

Strategy of Ukraine until 2035, and develop proposals for their use to provide system 

services, as well as technical and economic justifications for the appropriate scope of 

implementation of HMC at the CHPs of Ukraine. 

The main tasks of such research should be: substantiation of the technological 

structure of the HMC within the CHP, assessment of the possibility of using the 

existing infrastructure of the CHP, assessment of the HMC capacity limits; 

determination of the needs in the capacities of the HMC and their composition to 

ensure the operation of the HMC for the provision of secondary services of the IPS of 

Ukraine, including in the regions of Ukraine; identification of obstacles, formation of 
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precautionary measures, conditions and restrictions for mass implementation of HMC 

at CHP; assessment of the possibility and determination of the conditions for the use 

of HMC as consumers-regulators, in particular, the consolidation of DSEL of power 

systems of IPS of Ukraine; development of recommendations for the placement of 

HMCs in the state regions. 

The relevance of research in this area is determined by the strategic objective 

of the current Energy Strategy of Ukraine to prepare the national energy system for 

large-scale renewal after 2025: "improving energy efficiency in the sector of energy 

production and transformation, especially in thermal power and district heating by 

optimizing the use of capacity, technical and technological modernization", in 

particular, optimizing the use of cogeneration at CHPs for heat and electricity 

production. 

The importance of the results of these studies is determined by the new role of 

CHP in the structure of electricity and heat production in the distributed energy 

systems of the future, as they will become one of the important technological tools to 

ensure the flexibility of IPS. 

The use of cogeneration technologies at CHPs for the simultaneous production 

of electricity and heat is well known and widespread. In the traditional technological 

structure of CHPs, which usually use steam turbine technology, electricity production 

is strictly conditioned (interconnected) by heat production according to the needs of 

heat consumers and has insufficient maneuvering range to participate in the 

regulation of electric power in IPS. 

With the increase of electrification and the increase of electricity generation 

from RES, the possibilities for increasing the flexibility and reliability of electrical 

systems become more relevant and important, which necessitates their research and 

implementation. 

The use of CHPs to provide systemic primary and secondary control services, 

in particular, to seal the DGEN and to provide automated frequency and power 

control is quite possible. The introduction of an innovative set of advanced 

technologies for highly maneuverable cogeneration of electric and thermal energy, 
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electric heat generators, electrolyzes and heat storage can provide flexibility of CHP, 

both in regulating electric power for the general electric system and in heat supply. 

At the same time, there are currently no systematic scientific studies on the 

establishment of HMC in order to increase the maneuverability of CHPs, taking into 

account the conditions of Ukraine. This is especially true of the HMC's connection to 

the specific features of the provision of system services and the solution of issues of 

optimization of certain parameters and the cost of electricity and heat from them. 

Some design decisions on the development of technological structure and 

modes of use of HMC for the provision of system services in the electricity market 

are performed by the world's leading manufacturers of cogeneration equipment, in 

particular, SIEMENS, ALSTOM, WARTSILA and CATERPILLAR. But these 

design solutions are very specific, and their direct implementation in Ukraineôs 

conditions is almost impossible. 

The use of a gas turbine with a recovery boiler or steam-gas installation, 

electric heat generator, heat accumulator and hydrogen electrolysis cell (as an option) 

in the technological structure of HMC will provide a significant expansion of the 

shunting range of such a complex. The share of the regulation range for electricity 

generation and supply to the grid is due to the range of maximum and minimum 

(before suspension) electric power of the HMCôs generating equipments, and the 

other share of the control range due to electricity consumption from the grid by 

electric heat generators (for heat production) and electrolysis cell in the production of 

hydrogen). This operational ability of HMC to be technologically transformed from a 

producer of electricity into its consumer-regulator will increase the regulatory 

capacity of this complex by at least 1.5 - 2 times or more, compared to similar 

capabilities of traditional steam turbine CHP. 

The results of the research will be the basis for the creation and implementation 

of HMC in the CHP and will enable the operation of upgraded CHPs in the modes of 

power supply supplier in conditions of power shortages in the IPS and consumer-

regulator of electricity with power surplus in the system participation in balancing the 

IPS. 
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The introduction of innovative cogeneration technologies will ensure the 

implementation of the current Energy Strategy of Ukraine on energy efficiency 

(expected reduction of fuel consumption by the amount of electricity directed to the 

energy market, produced at CHP, will be up to 250 g c.e./kWĀh, and unit costs to 145 

kg c.e./Gcal). The environmental effect of such implementation will reduce pollutant 

emissions from large combustion plants to the level of modern international 

requirements and national obligations of Ukraine, which meets the requirements, in 

particular, Directive EU/2009/75, which is implemented in the legislation of Ukraine. 

The use of HMCs with a total electric capacity of up to 1 GW and thermal 

capacity of up to 1.5-2.0 GW will allow: to ensure reliable regulation of schedules of 

electrical loads of Ukrainian power systems; to suspend the inefficient use of coal-

fired power units in non-economic modes, which will reduce the cost of their 

operation and repair of equipment and reduce fuel consumption by 157.4 thousand 

tons c. e.; reduce the annual consumption of natural gas in the production of thermal 

energy by 548 - 678 million m
3
 (630 - 780 thousand tons c. e.); to create in Ukraine a 

new high-tech energy sector and new jobs for highly qualified personnel in energy 

and mechanical engineering. 

Conclusions. Research on improving the maneuverability of CHPs through 

their technological transformation into highly maneuverable cogeneration complexes, 

which will use a wide range of innovative technologies for efficient generation of 

electricity and heat, its conversion and storage are relevant and will have great 

scientific, practical, economic and social value. 
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Abstract: These abstracts cover the main issues that project managers face 

when it comes to organizing a team that works remotely, sometimes even in different 

time zones. Accordingly, this is associated with certain risks, moments, situations that 

may arise and which, of course, must be addressed or even, ideally, prevented. Some 

of the important components are also considered: how to manage a remote project 

team, impact of reporting and feedback, important moments on work-life balance. 

Key words: work-life balance, reporting, feedback, remote working, project 

management. 

 

Introductions. Nowadays more and more projects transfer on remote work 

systems because of the convenience of the remote form of work and the lack of 

attachment to the office as a place to which you need to get using transport.  

This way of organizing work helps to attract specialists from different 

countries and organize a flexible work schedule for each team member. But there is 

always a great need for the proper organization of this process, and, accordingly, the 

development of new methods, solutions, tools and algorithms for regulation.  

It is also worth talking about the advantages of this approach: 

ǒ Quick team huddles 

ǒ Monitor progress in real time 
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ǒ Centralized collaboration 

ǒ Plan & assign tasks proactively 

ǒ All project information in one app 

It should be noted that the key factor in this approach is the competent 

organization of project management. Naturally, like any technology, this approach is 

not without some drawbacks: 

ǒ Too many calls 

ǒ Constant urge to check on your teams 

ǒ Meetings to discuss what was reviewed in the previous session 

ǒ Do not know what to execute next 

ǒ Shuffling multiple apps for contextual information 

However, there are various types and classification of remote teams. In general, 

there are three types of remote project teams. They are as follows: 

ǒ Fully Remote - everyone is working from home or in separate offices 

across the region or even different time zones. 

ǒ Hybrid - team members are distributed, some working together in an 

office and others from home or different offices. 

ǒ Flexible - teams can work from home or in the office as well as a co-

located space 

Aim. The main purpose of these abstracts is to show the tools and benefits of 

such project management. Tell possible solutions and show the applied value of this 

direction 

Materials and methods.  

Benefits of remote project management. Research shows that telecommuting 

results in higher performance reprimands. In reality, there are quite a few distractions 

in the office. But these moments are typical only for employees who are at the 

beginning of their professional path. It's always easier for professionals to consolidate 

at home without being distracted by work, conversations, commuting to the office, or 

the frustration of faulty equipment. 
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How to Manage a Remote Project Team. Having previously joined the project 

directly, being trustworthy, your company fully understands the issue at hand and 

what they cannot achieve. The company must distinguish between the purpose and 

objectives of the project, especially if they themselves are interested in belonging to 

it. Be sure to record the introductory conversation, if it will be face-to-face or in-

person if possible, to set deadlines, goals, implementation strategies, and timeframes 

for expectations. 

The physical location of your team may vary, especially since the project must 

be accessible to everyone from the beginning to the final presentation of the project. 

To make a certain application visible, the project administration software is a basic 

and complete accessible place for your project, available to a comprehensive 

company and accessible to everyone. Shared spaces (boards, chats, meetings) with 

shared updates provide visibility, indication, and collaboration, and supporting 

documentation and data files can be shared across teams regardless of their current 

location. 

Results and discussion. 

Reporting and Feedback. Managers are conditioned to be well-situated in 

contributing both cocksureness and contradiction feedback to inaccessible employees. 

Predispose as circumstantial approximately your feedback as accomplishable so that 

the staff member can distinguish your apprehensions and accomplish more 

appropriately in the future. If an employeeôs accomplishment isnôt up to the mark, 

accommodate them with advantageous feedback as an alternative of dispassionate 

criticism, give permission to them to be acquainted with what they did 

counterfactually and how they can remediate the problem. 

At the corresponding time, when a worker accomplishes well, constitute 

trustworthy to distinguish their efforts. You may furthermore include an 

acknowledgement announcement for your staff member where they are rewarded for 

meeting trustworthy milestones which testament helping hand persuade them. 

Work-Life Balance. Achieving a work-lif e balance is a mutual responsibility 

for both employees and employers. It requires a clear definition and acknowledgment 
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of everyoneôs tasks and responsibilities, having precise time schedules and 

committing to these schedules without intersecting with anyoneôs personal life for 

any reason, and encouraging employees to grow their habits and focus on their 

quality time. On top of that, it requires employees to have a sense of responsibility 

towards the company within their working hours and while working on their assigned 

tasks.  

It is very important when working remotely - to distinguish between work time 

and the rest of your life. As a result, there is a need for applications, modes of 

operation of devices and social networks or messengers. Note that in more modern 

devices, the Do Not Disturb mode is already ready, which will help save you from 

unnecessary visual noise of notifications, and will also be signals that you are not 

ready to receive calls or other communication options now. The focus time is set 

within the working time. But this is the time for your continuous work, when you can 

fully focus on your tasks. 

Conclusions. Flexible hours, the right to work from home, the right to spend 

more time with friends and family, and many other benefits make remote project 

management a credible choice. Enterprises using remote work are focused on high 

productivity with minimal resources and time. However, this growing trend is also 

associated with the nuances that are described in this article and are regularized with 

the help of competent administration by the project manager. 

  



262 

ʋɼʂ 553.492.1 

ʏɽʈɺʆʅʀʁ ʐʃɸʄ ʊɸ ʄʆɾʃʀɺʆʉʊɯ ɺʀʂʆʈʀʉʊɸʅʅʗ ʁʆɻʆ ɺ 

ʗʂʆʉʊɯ ʅɸʇʆɺʅʖɺɸʏɸ ɼʃʗ ʂʆʄʇʆɿʀʎɯʁʅʆɻʆ ʄɸʊɽʈɯɸʃʋ 

 

ɹʽʣʦʫʩʦʚʘ ɸʥʥʘ ʆʣʝʛʽʚʥʘ, 

ʩʪʫʜʝʥʪʢʘ 

ʄʝʣʴʥʠʢ ʃʶʙʦʚ ɯʚʘʥʽʚʥʘ,  

ʢ.ʪ.ʥ. ʜʦʮʝʥʪ 

ʂʇɯ ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ 

 ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʚ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʦ ʘʢʪʫʘʣʴʥʽʩʪʴ ʧʝʨʝʨʦʙʢʠ ʯʝʨʚʦʥʦʛʦ ʰʣʘʤʫ, 

ʡʦʛʦ ʚʧʣʠʚ ʪʘ ʟʘʛʨʦʟʘ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʫ. ɼʦʩʣʽʜʞʝʥʦ ʧʝʨʝʚʘʛʠ ʪʘ 

ʥʝʜʦʣʽʢʠ ʢʦʞʥʦʛʦ ʟ ʥʘʷʚʥʠʭ ʩʧʦʩʦʙʽʚ ʧʝʨʝʨʦʙʢʠ ʪʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʪʝʦʨʝʪʠʯʥʦ 

ʤʦʞʣʠʚʠʡ ʤʝʪʦʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʝʨʚʦʥʦʛʦ ʰʣʘʤʫ ʚ ʷʢʦʩʪʽ ʥʘʧʦʚʥʶʚʘʯʘ ʜʣʷ 

ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʯʝʨʚʦʥʠʡ ʰʣʘʤ, ʥʘʧʦʚʥʶʚʘʯ, ʧʽʨʦʤʝʪʘʣʫʨʛʽʡʥʠʡ ʩʧʦʩʽʙ, 

ʛʽʜʨʦʤʝʪʘʣʫʨʛʽʡʥʠʡ ʩʧʦʩʽʙ, ʢʦʤʧʦʟʠʮʽʡʥʠʡ ʤʘʪʝʨʽʘʣ. 

 

ʏʝʨʚʦʥʠʡ ʰʣʘʤ ï ʮʝ ʪʚʝʨʜʠʡ ʟʘʣʠʰʦʢ ʙʦʢʩʠʪʘ, ʦʪʨʠʤʘʥʠʡ ʩʧʦʩʦʙʦʤ 

ɹʘʡʝʨʘ. ɺʽʥ ʻ ʧʦʙʽʯʥʠʤ ʧʨʦʜʫʢʪʦʤ ʛʣʠʥʦʟʝʤʝʣʴʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʧʨʠ 

ʚʠʨʦʙʥʠʮʪʚʽ ʦʢʩʠʜʘ ʘʣʶʤʽʥʽʶ. ʂʦʞʝʥ ʨʽʢ ʡʦʛʦ ʢʽʣʴʢʽʩʪʴ ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘ 175,5 

ʤʣʥ ʪʦʥ, ʘ ʩʚʽʪʦʚʠʡ ʦʙʩʷʛ ʯʝʨʚʦʥʦʛʦ ʰʣʘʤʫ, ʷʢʠʡ ʥʝ ʧʝʨʝʨʦʙʣʶʻʪʴʩʷ ʪʘ 

ʟʙʝʨʽʛʘʻʪʴʩʷ ʥʘ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʢʘʭ ʘʙʦ ʞ ʚ ʰʪʫʯʥʠʭ ʚʦʜʦʡʤʘʭ, ʩʷʛʘʻ ʙʣʠʟʴʢʦ 4 

ʤʣʨʜ ʪʦʥ [1]. ʅʝʙʝʟʧʝʢʘ ʜʣʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʦʣʷʛʘʻ ʚ ʚʠʩʦʢʽʡ 

ʣʫʞʥʦʩʪʽ, ʷʢʘ ʤʦʞʝ ʩʷʛʘʪʠ ʚʽʜ 11 ʜʦ 13 pH. ʇʨʦʩʦʯʫʚʘʥʥʷ ʣʫʛʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ, ʣʫʞʥʦʛʦ ʧʠʣʫ ʪʘ ʨʦʟʣʠʚʫ. ɺ ɹʨʘʟʠʣʽʾ ʫ 2019 ʨʦʮʽ 

ʯʝʨʝʟ ʪʨʠʚʘʣʠʡ ʚʧʣʠʚ ʣʫʞʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʚʝʣʠʢʠʡ ʦʙʩʷʛ ʚʽʜʭʦʜʽʚ ʚʽʜʙʫʣʘʩʷ 

ʘʚʘʨʽʷ ʥʘ ʩʭʦʚʠʱʽ ʰʣʘʤʫ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʭʽʤʽʯʥʠʭ ʦʧʽʢʽʚ ʪʘ ʩʤʝʨʪʽ ʣʶʜʝʡ, 

ʪʚʘʨʠʥ, ʪʘ ʟʘʙʨʫʜʥʝʥʥʷ ʚʝʣʠʢʦʾ ʪʝʨʠʪʦʨʽʾ [2]. ʊʦʤʫ ʟʤʝʥʰʝʥʥʷ ʮʠʭ ʚʽʜʭʦʜʽʚ ʤʘʻ 

ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ.  
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ɸʣʝ ʚʠʩʦʢʘ ʣʫʞʥʽʩʪʴ ʚʦʜʥʦʯʘʩ ʟ ʤʽʣʢʦʜʠʩʧʝʨʩʥʽʩʪʶ (100 ʥʤ - 200 ʤʢʤ), 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʙʽʣʴʰ ʩʢʣʘʜʥʦʛʦ ʪʘ ʝʥʝʨʛʦʟʘʪʨʘʪʥʦʛʦ ʧʨʦʮʝʩʫ ʫʪʠʣʽʟʘʮʽʾ, ʷʢʠʡ ʥʝ 

ʻ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʠʤ.  

ʅʘ ʩʴʦʛʦʜʥʽ ʽʩʥʫʻ ʜʝʢʽʣʴʢʘ ʩʧʦʩʦʙʽʚ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʧʦʚʪʦʨʥʦ 

ʚʠʢʦʨʠʩʪʘʪʠ ʯʝʨʚʦʥʠʡ ʰʣʘʤ ï ʧʽʨʦʤʝʪʘʣʫʨʛʽʡʥʽ, ʛʽʜʨʦʤʝʪʘʣʫʨʛʽʡʥʽ, ʪʘ ʩʧʦʩʦʙʠ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ [3]. 

ʇʽʨʦʤʝʪʘʣʫʨʛʽʡʥʠʡ ʤʝʪʦʜ ʧʦʣʷʛʘʻ ʫ ʚʽʜʥʦʚʣʝʥʥʽ ʘʣʶʤʽʥʽʶ ʪʘ ʟʘʣʽʟʘ ʟ 

ʨʽʟʥʠʭ ʩʧʦʣʫʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. ʇʦʧʝʨʝʜʥʴʦ ʜʣʷ ʚʠʣʫʯʝʥʥʷ 

ʦʩʥʦʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ (ʟʘʟʚʠʯʘʡ ʮʝ ʟʘʣʽʟʦ) ʰʣʘʤ ʧʽʜʜʘʶʪʴ ʚʽʜʥʦʚʣʶʚʘʣʴʥʽʡ 

ʧʣʘʚʮʽ. ʋʪʚʦʨʝʥʠʡ ʩʠʣʽʢʘʪʥʠʡ ʰʣʘʢ ʧʝʨʝʨʦʙʣʷʻʪʴʩʷ ʟ ʚʠʣʫʯʝʥʥʷʤ ʦʢʨʝʤʠʭ 

ʩʧʦʣʫʢ. ɸʣʝ ʚʠʩʦʢʘ ʝʥʝʨʛʦʻʤʥʽʩʪʴ ʪʘ ʚʠʩʦʢʘ ʚʠʪʨʘʪʥʦʾ ʯʘʩʪʠʥʠ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʜʦʭʦʜʥʦʾ, ʨʦʙʠʪʴ ʟʘʧʨʦʧʦʥʦʚʘʥʫ ʪʝʭʥʦʣʦʛʽʶ ʥʝʜʦʩʪʘʪʥʴʦ ʨʝʥʪʘʙʝʣʴʥʦʶ. 

ʉʫʪʴ ʛʽʜʨʦʤʝʪʘʣʫʨʛʽʡʥʦʛʦ ʩʧʦʩʦʙʫ ï ʚ ʧʦʜʨʽʙʥʶʚʘʥʥʽ ʤʽʥʝʨʘʣʽʚ ʜʦ ʩʪʘʥʫ, 

ʧʨʠ ʷʢʦʤʫ ʩʪʘʻ ʤʦʞʣʠʚʦ ʚʠʣʫʯʠʪʠ ʤʝʪʘʣ, ʧʦʜʘʣʴʰʽʡ ʧʽʜʛʦʪʦʚʮʽ ʜʦ 

ʚʠʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʩʘʤʝ ʚʠʣʫʛʦʚʫʚʘʥʥʷ ʚ ʨʦʟʯʠʥ ʪʘ ʦʩʘʜʞʝʥʥʷ ʤʝʪʘʣʫ. ʅʝʜʦʣʽʢ ï 

ʚʝʣʠʢʽ ʚʠʪʨʘʪʠ ʢʠʩʣʦʪ ʽ ʩʢʣʘʜʥʽʩʪʴ ʧʨʠ ʧʝʚʥʦʤʫ ʟʥʘʯʝʥʥʽ ʣʫʞʥʦʩʪʽ. 

ɼʦ ʩʧʦʩʦʙʽʚ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʝʨʚʦʥʦʛʦ ʰʣʘʤʫ ʤʦʞʥʘ 

ʚʽʜʥʝʩʪʠ, ʥʘʧʨʠʢʣʘʜ, ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢ ʢʘʪʘʣʽʟʘʪʦʨ, ʙʫʜʽʚʝʣʴʥʠʡ ʤʘʪʝʨʽʘʣ, ʚ 

ʦʯʠʱʝʥʥʽ ʚʽʜ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʘʙʦ ʞ ʷʢ ʥʘʧʦʚʥʶʚʘʯ ʜʣʷ ʢʦʤʧʦʟʠʮʽʡʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ. 

ɼʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʦʩʪʘʥʥʴʦʛʦ ʚʘʨʽʘʥʪʫ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʨʦʟʛʣʷʥʫʪʠ ʛʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʤʽʮʥʦʩʪʽ ʯʝʨʚʦʥʦʛʦ ʰʣʘʤʫ ʚʽʜ ʚʦʣʦʛʦʩʪʽ.  

ʅʘ ʛʨʘʬʽʢʫ ʚʠʜʥʦ, ʱʦ ʧʨʠ ʚʦʣʦʛʦʩʪʽ 35-36% ʤʽʮʥʽʩʪʴ ʯʝʨʚʦʥʦʛʦ ʰʣʘʤʫ 

ʤʘʻ ʜʦʩʠʪʴ ʥʠʟʴʢʽ ʟʥʘʯʝʥʥʷ, ʘʣʝ ʧʨʠ 10-15% ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʡʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʥʘʧʦʚʥʶʚʘʯ. 
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ʈʠʩ. 1. ɿʘʣʝʞʥʽʩʪʴ ʤʽʮʥʦʩʪʽ ʯʝʨʚʦʥʦʛʦ ʰʣʘʤʫ ʚʽʜ ʚʦʣʦʛʦʩʪʽ 

ʇʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʷʢʦʩʪʽ ʩʦʧʦʣʽʤʝʨʘ ʩʪʠʨʦʣ-ʘʢʨʠʣʦʚʫ 

ʜʠʩʧʝʨʩʽʶ ʜʚʦʭ ʪʠʧʽʚ ï ʚʦʜʥʠʡ ʪʘ ʣʘʢʦʚʠʡ ʨʦʟʯʠʥ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʦʪʨʠʤʘʥʠʭ ʟʨʘʟʢʽʚ. ʉʪʠʨʦʣ-ʘʢʨʠʣʦʚʘ ʜʠʩʧʝʨʩʽʷ ʤʘʻ ʚʽʜʤʽʥʥʽ ʘʜʛʝʟʠʚʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ, ʚʝʣʠʢʠʡ ʦʧʽʨ ʜʦ ʚʦʜʠ ʪʘ ʣʫʞʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʏʝʨʚʦʥʠʡ ʰʣʘʤ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʷʢʦʩʪʽ ʢʦʤʧʦʥʝʥʪʘ ʜʣʷ 

ʚʠʨʦʙʣʝʥʥʷ ʪʨʦʪʫʘʨʥʠʭ ʧʣʠʪ, ʙʫʜʽʚʥʠʮʪʚʽ ʜʦʨʽʛ ʪʘ ʚ ʙʫʜʽʚʝʣʴʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʚʝʜʝʥʽ ʪʝʦʨʝʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʦʜʥʠʤ ʟ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʨʽʰʝʥʴ ʟʤʝʥʰʝʥʥʷ ʦʙʩʷʛʫ ʯʝʨʚʦʥʦʛʦ ʰʣʘʤʫ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ 

ʟʘʪʨʘʪʘʤʠ ʻ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ ʥʘʧʦʚʥʶʚʘʯʘ ʚ ʷʢʦʩʪʽ ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ. 
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ʋɼʂ 355.42 

ʇʆʃɯʄɽʈʅɯ ɹɯʆʈʆɿʂʃɸɼʅɯ ʄɸʊɽʈɯɸʃʀ ɯ ɺʀʈʆɹʀ 

 

ɹʦʥʜʘʨʝʥʢʦ ʖʣʽʷ ɺʽʪʘʣʽʾʚʥʘ 

ʉʪʫʜʝʥʪʢʘ,  

ʄʝʣʴʥʠʢ ʃʶʙʦʚ ɯʚʘʥʽʚʥʘ, 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʅʊʋʋ çʂʇɯ ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦè 

 

ɸʥʦʪʘʮʽʷ: ʋ ʜʘʥʽʡ ʩʪʘʪʪʽ ʦʧʠʩʫʻʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʙʽʦʨʦʟʢʣʘʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʫ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ. ʆʛʣʷʜʦʚʦ ʨʦʟʛʣʷʥʫʪʦ 

ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʙʽʦʧʦʣʽʤʝʨʽʚ, ʾʭ ʚʠʛʣʷʜ, ʟʘʩʪʦʩʫʚʘʥʥʷ, ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʟʚʠʯʘʡʥʠʤʠ ʧʦʣʽʤʝʨʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʫʢʫʨʫʜʟʷʥʠʡ ʢʨʦʭʤʘʣʴ, ʙʽʦʨʦʟʢʣʘʜʥʽ, ʙʽʦʧʦʣʽʤʝʨʠ, 

ʙʽʦʧʦʩʫʜ, ʧʘʢʫʚʘʥʥʷ. 

 

ʇʨʦʙʣʝʤʘ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʣʘʩʪʠʢʦʚʠʤʠ 

ʚʽʜʭʦʜʘʤʠ ʻ ʙʝʟʧʝʨʝʯʥʦ ʘʢʪʫʘʣʴʥʦʶ ʫ ʥʘʰʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ. ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ 

ʧʦʣʽʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʘ ʥʝ ʻ ʫʪʠʣʽʟʦʚʘʥʦʶ, ʩʪʚʦʨʶʻ ʟʥʘʯʥʫ ʟʘʛʨʦʟʫ ʜʣʷ 

ʙʽʣʴʰʦʩʪʽ ʝʢʦʩʠʩʪʝʤ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʧʠʪʘʥʥʷ ʫ ʩʢʦʨʦʯʝʥʥʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʦʜʽʙʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʦʪʨʝʙʫʚʘʣʦ ʽ ʧʦʪʨʝʙʫʻ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ. 

ʆʜʥʠʤ ʽʟ ʚʘʨʽʘʥʪʽʚ ʟʙʝʨʝʞʝʥʥʷ ʣʶʜʩʴʢʦʛʦ ʢʦʤʬʦʨʪʫ ʥʘ ʩʴʦʛʦʜʥʷ ʻ ʥʦʚʽʪʥʽ 

ʧʦʣʽʤʝʨʥʽ ʤʘʪʝʨʽʘʣʠ, ʷʢʽ ʥʘʟʠʚʘʶʪʴʩʷ ʙʽʦʨʦʟʢʣʘʜʥʽ, ʘʙʦ ʞ eco-friendly materials 

[2]. 

ɹʽʦʨʦʟʢʣʘʜʥʘ ʧʨʦʜʫʢʮʽʷ - ʚʠʨʦʙʠ, ʷʢʽ ʨʦʟʢʣʘʜʘʶʪʴʩʷ ʚ ʩʧʨʠʷʪʣʠʚʠʭ 

ʫʤʦʚʘʭ ʢʦʤʧʦʩʪʫ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʫʪʚʦʨʝʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʥʝʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ. 

ɺʦʥʘ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʧʦʧʫʣʷʨʥʦʶ ʫ ʩʚʽʪʽ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥ ʥʽʞ ʘʥʘʣʦʛʽʯʥʘ ʾʤ ʚʞʝ 

ʟʘʩʪʘʨʽʣʘ ʧʣʘʩʪʠʢʦʚʘ[1]. ɽʢʦʣʦʛʽʯʥʘ ʩʠʪʫʘʮʽʷ ʫ ʢʨʘʾʥʘʭ, ʜʝ ʜʦʙʨʝ ʥʘʣʘʛʦʜʞʝʥʠʡ 

ʨʝʮʠʢʣʽʥʛ ʚʠʨʦʙʽʚ ʟ ʧʣʘʩʪʠʢʫ ʻ ʙʽʣʴʰʝ ʢʦʥʪʨʦʣʴʦʚʘʥʦʶ, ʥʽʞ ʚ ʪʠʭ, ʜʝ ʧʦʣʽʤʝʨʥʘ 

ʧʨʦʜʫʢʮʽʷ ʥʝ ʧʽʜʜʘʻʪʴʩʷ ʧʦʚʪʦʨʥʽʡ ʧʝʨʝʨʦʙʮʽ. ɯ ʷʢ ʨʝʟʫʣʴʪʘʪ, ʙʽʦʨʦʟʢʣʘʜʥʘ 

ʫʧʘʢʦʚʢʘ ʩʪʘʻ ʘʣʴʪʝʨʥʘʪʠʚʥʠʤ ʚʠʨʽʰʝʥʥʷʤ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ [2]. 
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ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʤʦʤʝʥʪ ʚʞʝ ʻ ʥʘʧʨʘʮʶʚʘʥʥʷ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʚʠʨʦʙʣʷʪʠ 

ʫʧʘʢʦʚʢʫ ʜʣʷ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʪʘ ʧʨʦʜʫʢʪʽʚ ʧʦʙʫʪʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟ 

ʙʽʦʨʦʟʢʣʘʜʥʠʭ ʧʦʣʽʤʝʨʽʚ. ʃʽʜʝʨʘʤʠ ʩʝʨʝʜ ʥʠʭ ʩʴʦʛʦʜʥʽ ʻ: ʤʘʪʝʨʽʘʣʠ ʥʘ ʦʩʥʦʚʽ 

ʢʫʢʫʨʫʜʟʷʥʦʛʦ ʢʨʦʭʤʘʣʶ, ʧʦʣʽʣʘʢʪʠʜ (PLA), ʧʦʣʽʦʢʩʠʙʫʪʠʨʘʪ, ʧʦʣʽʤʝʨʠ ʥʘ 

ʦʩʥʦʚʽ ʩʦʣʦʤʠ ʘʙʦ ʣʫʰʧʠʥʥʷ, ʙʘʤʙʫʢʦʚʠʡ ʧʦʣʽʤʝʨ.[2,3,4] ʋʩʽ ʮʽ ʥʦʚʽ ʤʘʪʝʨʽʘʣʠ 

ʚʞʝ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʭʘʨʯʦʚʦʛʦ ʧʦʩʫʜʫ ʪʘ ʧʘʢʫʚʘʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ (ʧʣʽʚʦʢ ʜʣʷ ʧʘʢʫʚʘʥʥʷ ʧʨʦʜʫʢʮʽʾ ʪʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʘʢʝʪʽʚ). ɻʨʘʥʫʣʠ 

ʪʘʢʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟʘʟʚʠʯʘʡ ʤʘʶʪʴ ʥʝʧʨʦʟʦʨʠʡ ʪʽʣʝʩʥʠʡ ʚʽʜʪʽʥʦʢ. ʇʨʠ ʧʝʨʝʨʦʙʮʽ, 

ʾʭ ʩʧʦʯʘʪʢʫ ʧʝʨʝʚʦʜʷʪʴ ʫ ʨʦʟʧʣʘʚ, ʧʦʪʽʤ ʬʦʨʤʫʶʪʴ ʧʣʽʚʢʫ ʜʣʷ ʧʦʜʘʣʴʰʦʾ 

ʦʙʨʦʙʢʠ ʽ ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʥʘʥʦʩʷʪʴ ʤʘʣʶʥʦʢ ʙʝʟʧʝʯʥʠʤʠ ʜʣʷ ʜʦʚʢʽʣʣʷ 

ʙʘʨʚʥʠʢʘʤʠ ʥʘ ʚʦʜʥʽʡ ʘʙʦ ʩʧʠʨʪʦʚʽʡ ʦʩʥʦʚʽ[3,4]. 

ʈʽʟʥʦʤʘʥʽʪʪʷ ʚʠʨʦʙʽʚ ʟ ʙʽʦʧʦʣʽʤʝʨʽʚ ʪʘʢʦʞ ʚʞʝ ʻ ʜʦʩʪʘʪʥʴʦ ʰʠʨʦʢʠʤ. ʅʘ 

ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ, ʧʦʧʫʣʷʨʥʦʩʪʽ ʚʞʝ ʥʘʙʨʘʣʠ ʙʽʦʨʦʟʢʣʘʜʥʽ ʧʘʢʝʪʠ ʥʘ ʦʩʥʦʚʽ 

ʢʫʢʫʨʫʜʟʷʥʦʛʦ ʢʨʦʭʤʘʣʶ, ʷʢʽ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʦʢʩʦ-ʨʦʟʢʣʘʜʥʠʭ, ʜʽʡʩʥʦ 

ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʥʘ ʦʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ, ʧʨʠ ʛʦʨʽʥʥʽ ʥʝ ʚʠʜʽʣʷʶʪʴ ʢʽʧʪʷʚʫ ʽ 

ʨʦʟʢʣʘʜʘʶʪʴʩʷ ʥʘʙʘʛʘʪʦ ʰʚʠʜʰʝ, ʥʽʞ ʟʚʠʯʘʡʥʽ. ʊʘʢʦʞ ʧʦʧʫʣʷʨʥʠʤʠ, ʥʘʨʘʟʽ ʻ 

ʦʜʥʦʨʘʟʦʚʠʡ ʪʘ ʙʘʛʘʪʦʨʘʟʦʚʠʡ ʧʦʩʫʜ ʽʟ ʙʘʤʙʫʢʦʚʦʛʦ ʧʦʣʽʤʝʨʫ, ʯʠ PLA ʷʢʠʡ 

ʩʠʥʪʝʟʦʚʘʥʦ ʟ ʽʥʰʠʭ ʦʨʛʘʥʽʯʥʠʭ ʚʽʜʭʦʜʽʚ (ʥʘʧʨʠʢʣʘʜ, ʩʦʣʦʤʘ), ʧʘʢʝʪʠ-ʤʘʡʢʠ, 

ʩʤʽʪʪʻʚʽ ʧʘʢʝʪʠ ʪʘ ʽʥʰʽ [4]. 

 ɼʦ ʧʝʨʝʚʘʛ ʚʠʨʦʙʽʚ ʟ ʙʽʦʨʦʟʢʣʘʜʥʠʭ ʧʦʣʽʤʝʨʽʚ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ 

ʝʢʦʣʦʛʽʯʥʽʩʪʴ, ʛʥʫʯʢʽʩʪʴ ʪʘ ʤôʷʢʽʩʪʴ, ʝʨʛʦʥʦʤʽʯʥʽʩʪʴ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ, 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʙʽʣʴʰʦʩʪʽ ʝʢʦʣʦʛʽʯʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʪʘ ʥʝʪʦʢʩʠʯʥʽʩʪʴ ʫʧʘʢʦʚʢʠ. 

ʇʦʪʝʥʮʽʡʥʠʤ ʥʝʜʦʣʽʢʦʤ ʙʽʦʨʦʟʢʣʘʜʥʠʭ ʚʠʨʦʙʽʚ ʤʦʞʝ ʙʫʪʠ ʥʠʞʯʘ ʤʽʮʥʽʩʪʴ 

ʫ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʟʚʠʯʘʡʥʠʤʠ ʚʠʨʦʙʘʤʠ ʪʘ ʧʦʤʽʪʥʘ ʥʝʧʨʦʟʦʨʽʩʪʴ. ʊʘʢʦʞ ʚʦʥʠ ʥʝ 

ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʧʨʦʜʫʢʮʽʾ, ʙʦ ʟ ʯʘʩʦʤ 

ʩʭʠʣʴʥʽ ʜʦ ʧʦʤʽʪʥʦ ʰʚʠʜʰʦʾ ʜʝʛʨʘʜʘʮʽʾ[4]. 
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ɺʀɿʅɸʏɽʅʅʗ ʆʇʊʀʄɸʃʔʅʀʍ ʇɸʈ ʊɽʈʊʗ ɯɿ ɿɸʉʊʆʉʋɺɸʅʅʗʄ 

ʄɽʊʆɼʋ ʊɽʈʄʆɽʃɽʂʊʈʀʏʅʆɰ ʈʋʍɸʃʔʅʆɰ ʉʀʃʀ ʅɽʈʋʁʅɯɺʅʆɻʆ 

ʄɽʊʆɼʋ ʂʆʅʊʈʆʃʖ 

 

ɻʣʫʰʢʦʚʘ ɼʽʘʥʘ ɹʦʨʠʩʽʚʥʘ, 

ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ, 

ɹʘʛʨʦʚ ɺʘʣʝʨʽʡ ɸʥʘʪʦʣʽʡʦʚʠʯ, 

ʢ.ʪ.ʥ, ʜʦʮʝʥʪ, 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʠʥʘ 

 

ɸʥʦʪʘʮʽʷ. ɺ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʽ ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʪʝʨʤʦʝʣʝʢʪʨʠʯʥʦʛʦ ʤʝʪʦʜʫ ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʜʣʷ ʧʽʜʙʦʨʫ ʟʥʦʩʦʩʪʽʡʢʠʭ 

ʥʘʧʣʘʚʦʯʥʠʭ ʩʪʘʣʝʡ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʽʜʚʠʱʝʥʥʷ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʰʪʘʤʧʦʚʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʫ. ʇʦʢʘʟʘʥʦ, ʱʦ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ ʧʦʚʝʨʭʥʽ 

ʽʥʩʪʨʫʤʝʥʪʫ ʰʪʘʤʧʽʚ ʙʘʞʘʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʩʧʣʘʚʠ, ʚ ʷʢʠʭ ʫ ʧʦʻʜʥʘʥʥʽ ʟ 

ʤʘʨʢʦʶ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʩʫʤʘʨʥʘ ʊ. ɽ. ʈ. ʉ. ʧʨʘʛʥʝ ʜʦ ʥʫʣʷ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʨʤʦʝʣʝʢʪʨʠʯʥʦʛʦ ʝʢʩʧʨʝʩ-ʤʝʪʦʜʫ 

ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʜʦʟʚʦʣʷʻ ʦʧʝʨʘʪʠʚʥʦ ʚʠʟʥʘʯʘʪʠ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʽ 

ʣʦʢʘʣʴʥʽ ʤʽʩʮʷ ʤʦʞʣʠʚʦʛʦ ʨʫʡʥʫʚʘʥʥʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʪʘʣʴ, ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ, ʪʝʨʤʦʝʣʝʢʪʨʠʯʥʠʡ ʤʝʪʦʜ 

ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ. 

 

ɺ ʜʘʥʠʡ ʯʘʩ ʨʦʟʨʦʙʢʘ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʧʨʫʞʝʥʦʛʦ 

ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʤʘʪʝʨʽʘʣʽʚ, ʨʦʟʰʠʨʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ 

ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʥʘʙʫʚʘʻ ʚʩʝ ʙʽʣʴʰʦʛʦ ʟʥʘʯʝʥʥʷ. ʆʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤ ʻ 

ʨʦʟʰʠʨʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʽʟʠʯʥʠʭ ʤʝʪʦʜʽʚ ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ, 

ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʚʠʚʯʝʥʥʽ ʚʥʫʪʨʽʰʥʽʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ 

ʜʝʬʦʨʤʦʚʘʥʦʤʫ ʤʘʪʝʨʽʘʣʽ. 
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ʆʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʟʘʩʦʙʽʚ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʥʘʜʽʡʥʦʩʪʽ ʚʠʨʦʙʽʚ, 

ʱʦ ʥʝʩʫʪʴ ʟʥʘʯʥʽ ʪʝʧʣʦʚʽ ʪʘ ʤʝʭʘʥʽʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʻ ʥʝʨʫʡʥʽʚʥʠʡ ʢʦʥʪʨʦʣʴ. 

ʅʝʨʫʡʥʽʚʥʠʡ ʢʦʥʪʨʦʣʴ ʫʩʧʽʰʥʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʘ ʪʘʢʦʞ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʛʦʪʦʚʦʛʦ ʚʠʨʦʙʫ ʜʣʷ 

ʦʮʽʥʢʠ ʡʦʛʦ ʧʦʜʘʣʴʰʦʛʦ ʨʝʩʫʨʩʫ [1].  

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʧʨʫʞʝʥʦʛʦ ʜʝʬʦʨʤʦʚʘʥʦʛʦ 

ʩʪʘʥʫ ʤʘʪʝʨʽʘʣʽʚ ʻ ʦʜʥʠʤʠ ʟ ʦʩʥʦʚʥʠʭ ʧʨʠ ʦʮʽʥʮʽ ʨʽʚʥʷ ʚ ʜʝʪʘʣʷʭ ʽ ʢʦʥʩʪʨʫʢʮʽʷʭ 

ʷʢ ʫ ʧʨʫʞʥʽʡ, ʪʘʢ ʽ ʚ ʧʨʫʞʥʦ-ʧʣʘʩʪʠʯʥʽʡ ʦʙʣʘʩʪʽ ʜʝʬʦʨʤʫʚʘʥʥʷ. 

ʇʦʚʝʨʭʥʝʚʠʡ ʰʘʨ ʜʝʪʘʣʝʡ, ʥʝʩʫʯʠʭ ʢʦʥʪʘʢʪʥʽ ʮʠʢʣʽʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ 

(ʪʝʨʤʽʯʥʽ ʽ ʤʝʭʘʥʽʯʥʽ), ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʥʘʧʨʫʞʝʥʦʤʫ ʩʪʘʥʽ ʚʩʝʙʽʯʥʦʛʦ 

ʥʝʨʽʚʥʦʤʽʨʥʦʛʦ ʩʪʠʩʥʝʥʥʷ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʷʢʦʛʦ ʧʝʨʽʦʜʠʯʥʦ ʟʤʽʥʶʻʪʴʩʷ. ʂʨʽʤ 

ʪʦʛʦ, ʥʘ ʥʘʧʨʫʞʝʥʠʡ ʩʪʘʥ, ʩʪʚʦʨʝʥʠʡ ʟʦʚʥʽʰʥʽʤʠ ʩʠʣʘʤʠ, ʥʘʢʣʘʜʘʶʪʴʩʷ 

ʚʥʫʪʨʽʰʥʽ ʪʝʨʤʽʯʥʽ ʪʘ ʩʪʨʫʢʪʫʨʥʽ ʥʘʧʨʫʞʝʥʥʷ. ʇʨʠ ʥʘʧʣʘʚʣʝʥʥʽ ʣʝʛʦʚʘʥʠʤʠ 

ʩʪʘʣʷʤʠ ʜʦ ʟʦʚʥʽʰʥʽʭ ʽ ʚʠʱʝʚʢʘʟʘʥʠʭ ʚʥʫʪʨʽʰʥʽʭ ʥʘʧʨʫʞʝʥʴ ʜʦʜʘʪʢʦʚʦ 

ʥʘʢʣʘʜʘʶʪʴʩʷ ʟʘʣʠʰʢʦʚʽ ʥʘʧʨʫʞʝʥʥʷ, ʚʠʢʣʠʢʘʥʽ ʪʝʨʤʽʯʥʠʤ ʮʠʢʣʦʤ ʟʚʘʨʶʚʘʥʥʷ 

ʽ ʚʥʫʪʨʽʰʥʽ ʥʘʧʨʫʞʝʥʥʷ, ʦʙʫʤʦʚʣʝʥʽ ʨʦʟʭʦʜʞʝʥʥʷʤ ʬʽʟʠʯʥʠʭ ʽ ʤʝʭʘʥʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʢʨʠʪʪʷ ʪʘ ʦʩʥʦʚʠ. ʇʦʚʝʨʭʥʝʚʠʡ ʰʘʨ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʤʦʞʝ ʟʘʟʥʘʚʘʪʠ ʟʥʘʯʥʠʭ ʧʣʘʩʪʠʯʥʠʭ ʜʝʬʦʨʤʘʮʽʡ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʚ ʙʽʣʴʰʦʩʪʽ 

ʚʠʧʘʜʢʽʚ ʨʫʡʥʫʚʘʥʥʷ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʽ, ʦʪʞʝ, ʤʽʮʥʽʩʪʴ ʽ 

ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ ʜʝʪʘʣʝʡ, ʥʝʩʫʯʠʭ ʢʦʥʪʘʢʪʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʧʝʨʝʚʘʞʥʦ ʷʢʽʩʪʶ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ [2].  

ʆʩʦʙʣʠʚʦ ʧʦʛʽʨʰʫʶʪʴ ʷʢʽʩʪʴ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʨʽʟʥʦʛʦ ʨʦʜʫ ʜʝʬʝʢʪʠ 

(ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ, ʩʪʨʫʢʪʫʨʥʽ ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ ʪʦʱʦ). ɺʦʥʠ ʟʥʠʞʫʶʪʴ ʤʽʮʥʽʩʪʴ, 

ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ ʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ ʥʘʜʽʡʥʽʩʪʴ ʜʝʪʘʣʝʡ ʪʘ ʽʥʩʪʨʫʤʝʥʪʫ. 

ʆʩʢʽʣʴʢʠ ʚ ʧʨʦʮʝʩʽ ʜʠʥʘʤʽʯʥʦʛʦ ʢʦʥʪʘʢʪʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʦʚʝʨʭʥʝʚʽ 

ʰʘʨʠ ʤʝʪʘʣʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʩʧʨʠʡʤʘʶʪʴ ʦʩʥʦʚʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʥʝʦʙʭʽʜʥʦʶ 

ʫʤʦʚʦʶ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʪʘʢʪʥʦʾ ʤʽʮʥʦʩʪʽ ʽ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʻ 

ʩʧʨʷʤʦʚʘʥʠʡ ʚʠʙʽʨ ʾʭ ʩʠʩʪʝʤʠ ʣʝʛʫʚʘʥʥʷ ʽ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ 

ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʚʠʧʨʦʙʫʚʘʥʥʷ (ʬʽʟʠʯʥʠʭ, 

ʤʝʭʘʥʽʯʥʠʭ) ʜʣʷ ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʦʪʨʠʤʘʥʠʭ ʷʢ 
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ʧʨʠ ʥʘʡʧʨʦʩʪʽʰʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ (ʨʦʟʪʷʛ, ʩʪʠʩʢ, ʢʨʫʯʝʥʥʷ), ʪʘʢ ʽ ʚ ʫʤʦʚʘʭ 

ʩʢʣʘʜʥʦʛʦ ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ ʧʨʠ ʥʦʨʤʘʣʴʥʠʭ ʽ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. 

ʈʝʟʫʣʴʪʘʪʠ ʮʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʻ ʦʩʥʦʚʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʤʘʪʝʨʽʘʣʽ ʧʨʠ 

ʨʦʟʨʘʭʫʥʢʫ ʚ ʫʤʦʚʘʭ ʜʽʾ ʙʫʜʴ-ʷʢʦʾ ʩʢʣʘʜʥʦʾ ʩʠʩʪʝʤʠ ʥʘʧʨʫʞʝʥʴ. ʇʨʠ ʮʴʦʤʫ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʜʝʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʫʡʥʫʚʘʥʥʷ ʪʚʝʨʜʠʭ ʪʽʣ ʚʠʚʯʘʶʪʴʩʷ, ʷʢ 

ʧʨʘʚʠʣʦ, ʥʘ ʦʩʥʦʚʽ ʫʩʝʨʝʜʥʝʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʤʘʪʝʨʽʘʣʫ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠ ʩʢʣʘʜʥʦʤʫ ʥʘʧʨʫʞʝʥʦʤʫ ʩʪʘʥʽ, 

ʦʩʦʙʣʠʚʦ ʚ ʫʤʦʚʘʭ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʧʦʚ'ʷʟʘʥʽ ʟ ʚʝʣʠʢʠʤʠ ʪʨʫʜʥʦʱʘʤʠ ʧʨʠ 

ʧʦʩʪʘʥʦʚʮʽ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

ʋ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʙʘʞʘʥʦ ʦʪʨʠʤʘʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʤʘʪʝʨʽʘʣʫ ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʢʽʣʴʢʽʩʪʶ ʟʨʘʟʢʽʚ, ʧʽʜʜʘʥʠʭ ʧʝʨʝʚʽʨʦʯʥʠʤ ʨʫʡʥʽʚʥʠʤ 

ʚʠʧʨʦʙʫʚʘʥʴ. ʆʩʦʙʣʠʚʦ ʮʷ ʧʨʦʙʣʝʤʘ ʘʢʪʫʘʣʴʥʘ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʥʘʧʨʫʞʝʥʦʛʦ 

ʩʪʘʥʫ ʚ ʟʨʘʟʢʘʭ ʽ ʜʝʪʘʣʷʭ, ʚʽʜʥʦʚʣʝʥʠʭ ʥʘʧʣʘʚʣʝʥʥʷʤ. 

ɺ ʜʘʥʠʡ ʯʘʩ ʨʦʟʨʦʙʢʘ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʧʨʫʞʝʥʦʛʦ 

ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʤʘʪʝʨʽʘʣʽʚ, ʨʦʟʰʠʨʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ 

ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʥʘʙʫʚʘʻ ʚʩʝ ʙʽʣʴʰʦʛʦ ʟʥʘʯʝʥʥʷ. ʆʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤ ʻ 

ʨʦʟʰʠʨʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʽʟʠʯʥʠʭ ʤʝʪʦʜʽʚ ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ, 

ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʚʠʚʯʝʥʥʽ ʚʥʫʪʨʽʰʥʽʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ 

ʜʝʬʦʨʤʦʚʘʥʦʤʫ ʤʘʪʝʨʽʘʣʽ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʥʘʧʨʘʚʣʝʥʽ ʥʘ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ 

ʨʦʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ ʰʪʘʤʧʽʚ ʽ ʧʨʦʮʝʩʽʚ ʪʝʨʪʷ ʥʘ ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ ʽ ʢʦʥʪʘʢʪʥʫ 

ʤʽʮʥʽʩʪʴ ʥʘʧʣʘʚʦʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʫʤʦʚʥʦ ʤʦʞʥʘ ʨʦʟʙʠʪʠ ʥʘ ʯʦʪʠʨʠ ʛʨʫʧʠ. 

ɼʦ ʧʝʨʰʦʾ ʛʨʫʧʠ ʚʽʜʥʝʩʝʥʽ ʤʝʪʘʩʪʘʙʽʣʴʥʽ ʘʫʩʪʝʥʽʪʥʽ ʩʪʘʣʽ ʩʠʩʪʝʤʠ Cr-Mn 

ʥʘ ʦʩʥʦʚʽ ʟʘʣʽʟʘ ʜʦʜʘʪʢʦʚʦ ʣʝʛʦʚʘʥʽ Ti ʪʘ Si, ʜʦ ʜʨʫʛʦʾ ï ʚʪʦʨʠʥʥʦʪʚʝʨʜʽʶʯʽ 

ʩʧʣʘʚʠ ʩʠʩʪʝʤʠ Cr-Mn-Mo ʥʘ ʦʩʥʦʚʽ ʟʘʣʽʟʘ. ɺ ʷʢʦʩʪʽ ʦʩʥʦʚʥʦʛʦ ʝʣʝʤʝʥʪʘ ʜʣʷ 

ʟʚ'ʷʟʫʚʘʥʥʷ ʚʫʛʣʝʮʶ ʚ ʮʠʭ ʛʨʫʧʘʭ ʧʨʠʡʥʷʪʠʡ Ti. ɼʦ ʪʨʝʪʴʦʾ ʪʘ ʯʝʪʚʝʨʪʦʾ ʛʨʫʧʠ ʚ 

ʷʢʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʧʨʠʡʥʷʪʽ ʩʪʘʣʽ 5ʍʅʄ ʪʘ 08ʍ6ʅ8ʄ7ʉ. 

ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʩʪʘʣʝʡ ʧʝʨʰʦʾ ʽ ʜʨʫʛʦʾ ʛʨʫʧ ʚʘʨʽʶʚʘʣʠ ʟʘ ʟʤʽʩʪʦʤ ʪʘʢʠʭ 

ʝʣʝʤʝʥʪʽʚ, ʷʢ ʉ, Mn, Ti. ɺʤʽʩʪ Cr ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʜʦ 3%, Mo ~5-7%. 

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ Ti ʪʘ C ʧʽʜʪʨʠʤʫʚʘʣʠ ʚ ʤʝʞʘʭ Ti/C=0,24:0,25 ʘʪ (%). 
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ʊʠʪʘʥ ʚ ʷʢʦʩʪʽ ʦʩʥʦʚʥʦʛʦ ʢʘʨʙʽʜʦʫʪʚʦʨʶʶʯʦʛʦ ʝʣʝʤʝʥʪʘ ʙʫʚ ʧʨʠʡʥʷʪʠʡ, 

ʚʠʭʦʜʷʯʠ ʟ ʚʠʤʦʛ ʚʠʩʦʢʦʾ ʩʪʽʡʢʦʩʪʽ ʥʘʧʣʘʚʣʶʚʘʣʴʥʠʭ ʩʧʣʘʚʽʚ ʚ ʫʤʦʚʘʭ 

ʘʙʨʘʟʠʚʥʦʛʦ ʟʥʦʰʫʚʘʥʥʷ ʽ ʫʜʘʨʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ: ʩʪʨʫʢʪʫʨʘ ʩʧʣʘʚʫ ʧʦʚʠʥʥʘ 

ʩʢʣʘʜʘʪʠʩʷ ʟ ʤʘʨʪʝʥʩʠʪʥʦ-ʘʫʩʪʝʥʽʪʥʦʾ ʘʙʦ ʤʘʨʪʝʥʩʠʪʥʦʾ ʤʘʪʨʠʮʽ ʽ ʨʽʚʥʦʤʽʨʥʦ 

ʨʦʟʧʦʜʽʣʝʥʠʭ ʢʘʨʙʽʜʽʚ; ʪʚʝʨʜʽʩʪʴ ʢʘʨʙʽʜʽʚ ʧʦʚʠʥʥʘ ʙʫʪʠ ʤʘʢʩʠʤʘʣʴʥʦʶ, ʘ ʾʭ 

ʢʽʣʴʢʽʩʪʴ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ 20 % ï 30 %. 

ʆʨʽʻʥʪʦʚʥʠʡ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʥʘʧʣʘʚʣʝʥʦʛʦ ʤʝʪʘʣʫ ʚʠʟʥʘʯʘʣʠ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʦʩʥʦʚʥʦʛʦ ʽ ʥʘʧʣʘʚʣʝʥʦʛʦ ʤʝʪʘʣʫ, ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʟʘʩʚʦʻʥʥʷ ʣʝʛʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ ʽʥʰʠʭ ʚʝʣʠʯʠʥ. 

ʅʘʧʣʘʚʣʝʥʥʷ ʚʠʢʦʥʫʚʘʣʠ ʪʨʘʢʪʦʨʦʤ ʊʉ-17ʄ ʽ ʘʚʪʦʤʘʪʠʯʥʦʶ ʛʦʣʦʚʢʦʶ ɸ-

1416 ʥʘ ʧʣʘʩʪʠʥʠ ʨʦʟʤʽʨʦʤ 200ʭ150ʭ25 ʤʤ ʟʽ ʩʪʘʣʽ 20, 500ʭ300ʭ40 ʤʤ ʽʟ ʩʪʘʣʽ 

45 ʽ 400ʭ50ʭ40 ʟʽ ʩʪʘʣʽ 5ʍʅʄ. ɺ ʷʢʦʩʪʽ ʟʘʭʠʩʥʦʛʦ ʬʣʶʩʫ ʜʣʷ ʥʘʧʣʘʚʣʝʥʥʷ 

ʧʦʨʦʰʢʦʚʠʤʠ ʜʨʦʪʘʤʠ ʟ ʩʠʩʪʝʤʘʤʠ ʣʝʛʫʚʘʥʥʷ Cr-Mn-Ti ʽ Cr-Mn-Mo-Ti ʥʘ 

ʦʩʥʦʚʽ ʟʘʣʽʟʘ ʙʫʚ ʧʨʠʡʥʷʪʠʡ ʬʣʶʩ ɸʅ-22. ɺʠʭʽʜʥʘ ʦʩʥʦʚʥʽʩʪʴ ʬʣʶʩʫ ɸʅ-22 - 

ɺ=1,4668, ʭʽʤʽʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ï ɸʬ=0,1819. 

ɺʠʨʽʟʢʫ ʟʨʘʟʢʽʚ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘʧʣʘʚʣʝʥʦʛʦ ʤʝʪʘʣʫ 

ʚʠʢʦʥʫʚʘʣʠ ʘʙʨʘʟʠʚʥʠʤʠ ʚʽʜʨʽʟʥʠʤʠ ʢʨʫʛʘʤʠ ʟ ʥʘʩʪʫʧʥʠʤ ʰʣʽʬʫʚʘʥʥʷʤ ʽ 

ʧʦʣʽʨʫʚʘʥʥʷʤ. 

ʃʘʙʦʨʘʪʦʨʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʤʘʰʠʥʽ ʪʝʨʪʷ 2070 ʉʄʊ-1 ʟʘ 

ʩʭʝʤʦʶ ñʜʠʩʢ-ʢʦʣʦʜʢʘò. ʈʝʞʠʤʠ ʪʝʨʪʷ: ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʜʠʩʢʘ U=0,5 ʤ/ʩ; 

ʥʘʚʘʥʪʘʞʝʥʥʷ ï N=25; 50 ʅ. ʄʘʪʝʨʽʘʣ ʢʦʥʪʨʪʽʣʘ ʩʪʘʣʴ 40ʍ ʪʝʨʤʦʦʙʨʦʙʣʝʥʘ, 

ʅRʉ 47-49. 

ɺ ʷʢʦʩʪʽ ʦʩʥʦʚʥʦʛʦ ʤʝʪʦʜʫ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʧʨʦʮʝʩʽʚ ʪʝʨʪʷ ʥʘ ʤʽʮʥʽʩʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʪʝʨʤʦʝʣʝʢʪʨʠʯʥʠʡ 

ʤʝʪʦʜ ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ. ɼʘʥʠʡ ʤʝʪʦʜ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʝʬʝʢʪʘʭ, ʧʦʚ'ʷʟʘʥʠʭ 

ʟ ʚʠʥʠʢʥʝʥʥʷʤ ʫ ʤʝʪʘʣʘʭ ʪʝʨʤʦʝʣʝʢʪʨʦʨʫʰʽʡʥʦʾ ʩʠʣʠ (ʊ. ɽ. ʈ. ʉ.) [3]. ʋ ʟʚ'ʷʟʢʫ 

ʟ ʚʽʜʩʫʪʥʽʩʪʶ ʧʨʷʤʦʾ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʚʝʣʠʯʠʥʦʶ ʊ. ɽ. ʈ. ʉ. ʽ ʪʝʤʧʝʨʘʪʫʨʦʶ 

ʩʧʘʶ ʪʝʨʤʦʧʘʨ, ʚʠʤʽʨʶʚʘʣʠ ʢʦʝʬʽʮʽʻʥʪ ʊ. ɽ. ʈ. ʉ., ʪʦʙʪʦ ʚʝʣʠʯʠʥʫ ʊ. ɽ. ʈ. ʉ. ʥʘ 

1 ʛʨʘʜʫʩ. 
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ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʟʨʘʟʢʠ, ʷʢʽ ʚʠʧʨʦʙʫʚʘʥʽ ʥʘ 

ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ ʥʘ ʫʩʪʘʥʦʚʮʽ 2070 ʉʄʊ-1, ʽʟ ʩʪʘʣʝʡ 50ʍʅʄ, 40ʍ4ɻ8ʊ2ʉ, 

08ʍ6ʅ8ʄ7ʉ 20ʍ3ɻ9ʄ5ʊ2ʉ.  

ʂʨʽʤ ʮʴʦʛʦ, ʚʠʤʽʨʶʚʘʚʩʷ ʢʦʝʬʽʮʽʻʥʪ ʊ. ɽ. ʈ. ʉ. ʩʪʘʣʽ 45 ʽ 35ʍɻʉɸ (ʩʪʘʣʴ, 

ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʥʘ ʟʘʚʦʜʽ ɸʊ "ʉʚʽʪʣʦ ʰʘʭʪʘʨʷ" ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʝʨʝʞʢʠ). 

ʉʭʝʤʘ ʪʦʯʦʢ ʚʠʤʽʨʫ ʢʦʝʬʽʮʽʻʥʪʘ ʊ. ɽ. ʈ. ʉ, ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 1. ʊʦʯʢʠ 

ʚʠʤʽʨʽʚ ʢʦʝʬʽʮʽʻʥʪʽʚ ʊ. ɽ. ʈ. ʉ. ʧʨʠʡʤʘʣʠʩʷ ʚ ʤʽʩʮʷʭ ʤʦʞʣʠʚʠʭ ʟʤʽʥ 

ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ ʧʽʩʣʷ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʪʝʨʪʷ. 

 

 

 

ʈʠʩ. 1. ʉʭʝʤʘ ʪʦʯʦʢ ʚʠʤʽʨʫ ʢʦʝʬʽʮʽʻʥʪʘ ʊ. ɽ. ʈ. ʉ. 

 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʊ. ɽ. ʈ. ʉ. ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 1. 

ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʊ. ɽ. ʈ. ʉ. ʩʪʘʣʽ 45 ʽ 35ʍɻʉɸ ʚʽʜʧʦʚʽʜʥʦ ʩʢʣʘʣʠ 

+3,8-3,9 ʤʢɺ/Áʉ ʽ +5,9-6,0 ʤʢɺ/Áʉ. 

ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʽʻʥʪʽʚ ʊ. ɽ. ʈ. ʉ. ʧʦʢʘʟʫʻ, ʱʦ ʾʭ 

ʟʥʘʯʝʥʥʷ ʢʦʣʠʚʘʶʪʴʩʷ ʚ ʥʝʚʝʣʠʢʠʭ ʤʝʞʘʭ ʽ ʟʘ ʾʭ ʚʝʣʠʯʠʥʦʶ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʨʽʟʥʠʮʽ ʪʝʤʧʝʨʘʪʫʨ ʛʘʨʷʯʦʛʦ ʽ ʭʦʣʦʜʥʦʛʦ ʝʣʝʢʪʨʦʜʽʚ, ʜʦʩʣʽʜʞʫʚʘʥʽ ʤʘʪʝʨʽʘʣʠ 

ʤʦʞʥʘ ʨʦʟʢʣʘʩʪʠ ʚ ʪʝʨʤʦʝʣʝʢʪʨʠʯʥʠʡ ʨʷʜ ʚʽʜʥʦʩʥʦ ʤʽʜʽ: 20ʍ3ɻ9ʄ5ʊ2ʉ ɽ=-

433Å10
-6
 ɺ, 40ʍ4ɻ8ʊ2ʉ ɽ=-389Å10

-6
 ɺ, ʤʽʜʴ ɽ=0 ɺ, ʩʪʘʣʴ 45 ɽ=+273Å10

-6
 ɺ, 

08ʍ6ʅ8ʄ7ʉ ɽ=+315Å10
-6
 ɺ, 50ʍʅʄ ɽ=+329Å10

-6
 ɺ, 35ʍɻʉɸ ɽ=+420Å10

-6
 ɺ. 
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ʊʘʙʣʠʮʷ 1 

ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʊ. ɽ. ɼ. ʉ. ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʊʦʯʢʘ 

ʚʠʤʽʨʫ 

50ʍʅʄ 08ʍ6ʅ8ʄ7ʉ 20ʍ3ɻ9.ʄ5ʊ2ʉ 40ʍ4ɻ8ʊ2ʉ 

Ŭ1 

Ŭ2 

Ŭ3 

Ŭ4 

Ŭ5 

Ŭ6 

Ŭ7 

+4,6-4,7 

+4,4-4,7 

+4,6-4,7 

+4,1-4,2 

+4,4-4,5 

+4,7-4,9 

+4,8-4,9 

+4,5-4,6 

+5,6-5,7 

+5,6-5,7 

+5,2-5,3 

+5,1-5,2 

+4,6-4,7 

+4,6-4,7 

-6,1-6,2 

-6,0-6,1 

-6,1-6,2 

-5,9-6,0 

-6,0-6,1 

-6,2-6,3 

-6,2.-6,3 

-5,5-5,6 

-5,2-5,6 

-6,2-6,3 

-6,5-6,7 

-6,6-6,8 

-6,3-6,4 

-6,6-6,7 

ʇʨʠʤʽʪʢʘ: ɿʥʘʢ ñ+ò ʧʦʢʘʟʫʻ, ʱʦ ʩʪʨʫʤ ʪʝʯʝ ʚʽʜ ʤʽʜʽ ʜʦ ʤʝʪʘʣʫ ʯʝʨʝʟ 

ʛʘʨʷʯʠʡ ʝʣʝʢʪʨʦʜ, ʟʥʘʢ ñ-ñ ï ʯʝʨʝʟ ʭʦʣʦʜʥʠʡ ʝʣʝʢʪʨʦʜ. 

 

ɿʥʘʶʯʠ ʧʦʪʝʥʮʽʘʣʠ ʚ ʟʽʪʢʥʝʥʥʷʭ ʤʝʪʘʣʽʚ, ʤʦʞʥʘ ʩʫʜʠʪʠ ʧʨʦ ʚʝʣʠʯʠʥʫ 

ʧʦʚʝʨʭʥʝʚʦʾ ʝʥʝʨʛʽʾ ʥʘ ʤʝʞʽ ʾʭ ʪʦʨʢʘʥʥʷ. ʈʽʟʥʠʮʷ ʧʦʪʝʥʮʽʘʣʽʚ ʢʦʥʪʘʢʪʫʶʯʠʭ ʧʘʨ 

ʚʠʢʣʠʢʘʻ ʨʦʟʩʽʶʚʘʥʥʷ ʪʽʣʴʢʠ ʪʠʭ ʝʣʝʢʪʨʦʥʽʚ ʧʨʦʚʽʜʥʦʩʪʽ, ʧʦʩʪʘʯʘʣʴʥʠʢʦʤ ʷʢʠʭ 

ʻ ʤʝʪʘʣ ʟ ʚʝʣʠʢʠʤ ʭʽʤʽʯʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ. ʊʦʙʪʦ, ʚ ʮʴʦʤʫ ʤʝʪʘʣʽ ʘʢʫʤʫʣʶʻʪʴʩʷ 

ʧʦʚʝʨʭʥʝʚʘ ʝʥʝʨʛʽʷ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʟ ʙʦʢʫ ʽʥʰʦʛʦ ʤʝʪʘʣʫ ʚʦʥʘ ʨʽʟʢʦ ʟʥʠʞʫʻʪʴʩʷ. 

ʇʨʦ ʤʝʭʘʥʽʟʤ ʧʨʦʚʽʜʥʦʩʪʽ ʩʧʣʘʚʽʚ ʤʦʞʥʘ ʪʘʢʦʞ ʩʫʜʠʪʠ ʧʦ ʧʨʦʮʝʥʪʥʦʤʫ ʟʤʽʩʪʫ ʽ 

ʪʠʧʫ ʚʣʘʩʥʦʾ ʧʨʦʚʽʜʥʦʩʪʽ ʣʝʛʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ [4]. ʇʽʜʚʠʱʝʥʥʷ ʨʫʭʣʠʚʦʩʪʽ 

ʜʠʩʣʦʢʘʮʽʡ ʫ ʧʨʦʮʝʩʽ ʪʝʨʪʷ ʢʦʥʪʘʢʪʫʶʯʠʭ ʧʘʨ ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʜʽʻʶ 

ʥʘʧʨʫʞʝʥʴ, ʘʣʝ ʽ ʧʽʜʚʠʱʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ. ʎʝ ʚʠʢʣʠʢʘʻ ʧʨʠʩʢʦʨʝʥʥʷ 

ʧʣʘʩʪʠʯʥʦʾ ʜʝʬʦʨʤʘʮʽʾ ʚ ʧʦʚʝʨʭʥʝʚʦʤʫ ʰʘʨʽ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʟʤʽʥʫ ʧʦʚʝʨʭʥʝʚʦʾ 

ʝʥʝʨʛʽʾ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠ ʦʜʥʠʭ ʽ ʪʠʭ ʞʝ ʨʦʟʤʽʨʘʭ ʢʦʥʪʘʢʪʥʠʭ ʧʣʷʤ 

ʪʝʨʤʦʩʪʨʫʤ, ʱʦ ʧʨʦʪʽʢʘʻ ʯʝʨʝʟ ʥʠʭ, ʙʫʜʝ ʨʽʟʥʠʤ. ɼʣʷ ʟʙʽʣʴʰʝʥʥʷ ʜʦʚʛʦʚʽʯʥʦʩʪʽ 

ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ ʙʘʞʘʥʦ, ʱʦʙ ʪʝʨʤʦʪʦʢ ʙʫʚ ʤʽʥʽʤʘʣʴʥʠʡ. ʆʪʞʝ, ʧʨʠ ʽʥʰʠʭ 

ʨʽʚʥʠʭ ʫʤʦʚʘʭ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʘʡʤʝʥʰʦʶ ʽ ʪʝʨʤʦʝʣʝʢʪʨʦʨʫʰʽʡʥʘ ʩʠʣʘ, ʷʢʘ 

ʦʙʫʤʦʚʣʶʻ ʮʝʡ ʩʪʨʫʤ. ʈʦʟʨʘʭʫʥʦʢ ʩʫʤʘʨʥʠʭ ʊ. ɽ. ʈ. ʉ. ʫ ʢʦʥʪʫʨʽ ʛʘʨʷʯʠʡ 

ʝʣʝʢʪʨʦʜ (ʤʽʜʴ ʤʘʨʢʠ ʄ1) ï ʩʧʣʘʚ ï ʩʪʘʣʴ 45 - ʭʦʣʦʜʥʠʡ ʝʣʝʢʪʨʦʜ (ʤʽʜʴ ʤʘʨʢʠ 

ʄ1) ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʥʘʢʽʚ ʧʦʢʘʟʘʚ, ʱʦ ʪʝʨʤʦʩʪʨʫʤ ʤʽʥʽʤʘʣʴʥʠʡ ʚ ʧʘʨʽ ʩʪʘʣʴ 45 

ï ʩʧʣʘʚ 20ʍ3ɻ9ʄ5ʊ2ʉ, ʭʦʯʘ ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʩʧʣʘʚʘʤʠ 

ʚʠʱʝ ʧʨʠ ʣʘʙʦʨʘʪʦʨʥʠʭ ʚʠʧʨʦʙʫʚʘʥʥʷʭ.  
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ɺʠʨʦʙʥʠʯʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʚʽʜʥʦʚʣʝʥʠʭ ʥʘʧʣʘʚʣʝʥʥʷʤ ʤʘʪʨʠʮʴ ʛʘʨʷʯʦʛʦ 

ʜʝʬʦʨʤʫʚʘʥʥʷ ʜʝʪʘʣʝʡ ʟʽ ʩʪʘʣʽ 35ʍɻʉɸ ʧʽʜʪʚʝʨʜʠʣʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʟʥʦʩʦʩʪʽʡʢʽʩʪʶ ʽ 

ʩʫʤʘʨʥʠʤ ʪʝʨʤʦʩʪʨʫʤʦʤ ʢʦʥʪʘʢʪʫʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʚʠʨʦʙʥʠʯʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʮʽʣʢʦʤ 

ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʧʦʣʦʞʝʥʥʷʤʠ ʧʨʦ ʝʣʝʢʪʨʠʯʥʽ ʷʚʠʱʘ ʧʨʠ ʪʝʨʪʽ, ʚʠʢʣʘʜʝʥʠʤʠ ʚ 

ʨʦʙʦʪʘʭ ʂʦʩʪʝʮʴʢʦʛʦ ɹ.ɺ., ʂʨʘʛʝʣʴʩʴʢʦʛʦ ɺ.ɺ., ʇʦʩʪʥʽʢʦʚʘ ʉ.ʅ. ʆʪʨʠʤʘʥʽ 

ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʊ. ɽ. ʈ. ʉ. Ŭ3, Ŭ4, Ŭ5 ʽ Ŭ6 ʩʚʽʜʯʘʪʴ ʧʨʦ ʟʤʽʥʠ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʤʝʪʘʣʫ ʷʢ ʫ ʧʦʚʝʨʭʥʝʚʦʤʫ ʰʘʨʽ (Ŭ4), ʪʘʢ ʽ ʚ ʧʽʜʧʦʚʝʨʭʥʝʚʠʭ ʡʦʛʦ ʰʘʨʘʭ, ʱʦ 

ʪʘʢʦʞ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʚʠʤʽʨʶʚʘʥʥʷʤʠ ʤʽʢʨʦʪʚʝʨʜʦʩʪʽ ʟʨʘʟʢʽʚ ʪʝʨʪʷ ʽ 

ʤʝʪʘʣʦʛʨʘʬʽʯʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʚʠʨʦʙʥʠʯʠʭ ʚʠʧʨʦʙʫʚʘʥʴ 

ʥʘʧʣʘʚʣʝʥʦʛʦ ʤʝʪʘʣʫ ʩʚʽʜʯʘʪʴ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʨʤʦʝʣʝʢʪʨʠʯʥʦʛʦ 

ʤʝʪʦʜʫ ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʜʣʷ ʧʽʜʙʦʨʫ ʢʦʥʪʘʢʪʫʶʯʠʭ ʧʘʨ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʽʜʚʠʱʝʥʥʷ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ ʽ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʦʙʨʦʙʥʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʫ. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʟʦʥ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘʧʨʫʞʝʥʴ ʪʝʨʤʦʝʣʝʢʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʥʘʧʣʘʚʣʝʥʘ ʤʘʪʨʠʮʷ ʂ 49793 ʽʟ ʩʪʘʣʽ 50ʍʅʄ. ʂʦʝʬʽʮʽʻʥʪ ʊ. 

ɽ. ʈ. ʉ. ʚʠʤʽʨʶʚʘʣʠ ʧʝʨʝʤʽʱʝʥʥʷʤ ʝʣʝʢʪʨʦʜʽʚ ʧʨʠʩʪʨʦʶ ʧʦ ʛʨʘʚʶʨʽ ʤʘʪʨʠʮʽ 

(ʦʢʨʝʤʦ ʧʦ ʤʝʪʘʣʫ ʰʚʘ ʽ ʟʦʥʽ ʪʝʨʤʽʯʥʦʛʦ ʚʧʣʠʚʫ). ʇʦʪʽʤ ʚʠʢʦʥʫʚʘʣʠ ʧʦʧʝʨʝʯʥʽ 

ʧʝʨʝʤʽʱʝʥʥʷ ʚʽʜʥʦʩʥʦ ʛʨʘʚʶʨʠ ʟ ʘʤʧʣʽʪʫʜʦʶ 10...20 ʤʤ ʫ ʙʽʢ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʫ. 

ʇʦʢʘʟʘʥʥʷ ʧʨʠʣʘʜʫ ʨʝʻʩʪʨʫʚʘʣʠʩʷ ʟʽ ʟʥʘʢʘʤʠ ñ+ò ʽ ñ-ñ. ɿʘ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʘ ʊ. ɽ. ʈ. ʉ. ʥʘ ʛʨʘʚʶʨʽ ʧʨʠʡʥʷʪʽ ʚʠʤʽʨʷʥʽ ʥʘ ʧʨʷʤʦʣʽʥʽʡʥʠʭ ʜʽʣʷʥʢʘʭ. 

ʋ ʥʘʚʢʦʣʦʰʦʚʥʽʡ ʟʦʥʽ ʟʘ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʊ. ɽ. ʈ. ʉ. ʧʨʠʡʥʷʪʽ 

ʧʦʢʘʟʘʥʥʷ ʜʣʷ ʩʪʘʣʽ 50ʍʅʄ. ʉʪʨʠʙʢʦʧʦʜʽʙʥʘ ʟʤʽʥʘ ʟʥʘʢʘ ʽ ʚʝʣʠʯʠʥʠ 

ʢʦʝʬʽʮʽʻʥʪʘ ʊ. ɽ. ʈ. ʉ. ʚʢʘʟʫʻ ʥʘ ʟʦʥʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘʧʨʫʞʝʥʴ. 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʧʦʜʽʣʫ ʢʦʝʬʽʮʽʻʥʪʘ ʊ. ɽ. ʈ. ʉ. ʽ ʡʦʛʦ ʪʦʯʢʠ ʚʠʤʽʨʽʚ ʧʦʢʘʟʘʥʽ 

ʥʘ ʨʠʩ. 2. ɿʦʥʠ ʤʘʢʩʠʤʘʣʴʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʥʘʧʨʫʞʝʥʴ ʧʦʢʘʟʘʥʦ ʥʘ ʣʽʥʽʷʭ ʟʤʽʥʠ 

ʟʥʘʢʽʚ ʢʦʝʬʽʮʽʻʥʪʽʚ ʊ. ɽ. ʈ. ʉ.  
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ʈʠʩ. 2. ʈʦʟʧʦʜʽʣ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʽʻʥʪʽʚ ʊ. ɽ. ʈ. ʉ. ʚ ʚʠʤʽʨʷʥʠʭ 

ʧʝʨʝʪʠʥʘʭ ʛʨʘʚʶʨʠ ʤʘʪʨʠʮʽ 

 

ɸʥʘʣʽʟ ʨʽʚʥʽʚ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘʧʨʫʞʝʥʴ ʧʦʢʘʟʫʻ, ʱʦ ʥʘʡʙʽʣʴʰʽ ʥʘʧʨʫʞʝʥʥʷ 

ʚ ʥʘʧʣʘʚʣʝʥʦʤʫ ʤʝʪʘʣʽ ʚʠʥʠʢʘʶʪʴ ʚ ʦʙʣʘʩʪʽ ʪʦʯʦʢ 9-10, ʜʝ ʢʨʽʤ ʜʽʾ ʜʦʪʠʯʥʠʭ 

ʥʘʧʨʫʞʝʥʴ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʟʤʽʥʶʻʪʴʩʷ ʭʘʨʘʢʪʝʨ ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ 

ʯʝʨʝʟ ʛʝʦʤʝʪʨʽʶ ʤʘʪʨʠʮʽ. ʎʝ, ʟʛʽʜʥʦ ʟ ʢʨʠʪʝʨʽʻʤ ʄʽʟʝʩʘ-ɻʝʥʢʠ, ʚʝʜʝ ʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʥʘʧʨʫʞʝʥʴ, ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʚʠʥʠʢʥʝʥʥʷ ʣʦʢʘʣʴʥʦʛʦ ʪʝʯʽʾ 

ʤʘʪʝʨʽʘʣʫ. ɺʥʘʩʣʽʜʦʢ ʟʤʽʥʠ ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ ʚʝʣʠʯʠʥʘ ʤʝʞʽ ʧʣʠʥʥʦʩʪʽ 

ʜʦʩʷʛʘʻ ʤʝʞʽ ʦʙʤʝʞʝʥʦʾ ʧʣʠʥʥʦʩʪʽ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʥʘʧʨʫʞʝʥʴ ʽ ʜʝʬʦʨʤʘʮʽʡ. 

ɺ ʩʪʘʣʷʭ 08ʍ6ʅ8ʄ7ʉ ʽ 20ʍ3ɻ9ʄ5ʊ2ʉ ʚ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʷʚʣʝʥʦ 

ʙʽʣʴʰ ʧʨʦʪʷʞʥʠʡ ʟʤʽʮʥʝʥʠʡ ʰʘʨ, ʚ ʩʪʨʫʢʪʫʨʽ ʷʢʦʛʦ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʭʘʨʘʢʪʝʨʥʽ 

ʧʣʘʩʪʠʥʯʘʩʪʽ ʦʩʚʽʪʠ. ɺʨʘʭʦʚʫʶʯʠ ʯʠʩʣʝʥʥʽ ʣʽʪʝʨʘʪʫʨʥʽ ʜʘʥʽ ʧʨʦ ʩʭʠʣʴʥʽʩʪʴ 

ʤʝʪʘʣʽʚ ʟ ʥʠʟʴʢʦʶ ʝʥʝʨʛʽʻʶ ʜʝʬʝʢʪʽʚ ʧʘʢʫʚʘʥʥʷ ʜʦ ʜʚʽʡʥʠʢʫʚʘʥʥʷ ʜʝʬʦʨʤʘʮʽʾ, 

ʤʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʥʦʚʦʫʪʚʦʨʝʥʥʷ, ʷʢʽ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚ ʟʦʥʽ ʪʝʨʪʷ, 



276 

ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʩʧʝʮʠʬʽʯʥʽ ʜʚʽʡʥʠʢʠ ʜʝʬʦʨʤʘʮʽʾ, ʱʦ ʫʪʚʦʨʠʣʠʩʷ ʚ ʫʤʦʚʘʭ 

ʧʽʜʚʠʱʝʥʠʭ ʪʝʤʧʝʨʘʪʫʨ. ɼʦʜʘʪʢʦʚʠʡ ʚʥʝʩʦʢ ʫ ʟʤʽʮʥʝʥʥʷ ʜʚʽʡʥʠʢʦʚʦʾ ʟʦʥʠ ʚ 

ʮʠʭ ʩʧʣʘʚʘʭ ʚʥʦʩʠʪʴ ʚʠʜʽʣʝʥʥʷ ʜʠʩʧʝʨʩʥʠʭ ʢʘʨʙʽʜʽʚ. 

ɼʣʷ ʚʩʽʭ ʜʦʩʣʽʜʞʝʥʠʭ ʩʧʣʘʚʽʚ ʭʘʨʘʢʪʝʨʥʠʤ ʻ ʧʦʩʪʫʧʦʚʝ ʟʤʝʥʰʝʥʥʷ 

ʨʦʟʢʠʜʫ ʟʥʘʯʝʥʴ ʤʽʢʨʦʪʚʝʨʜʦʩʪʽ ʧʦ ʛʣʠʙʠʥʽ ʟʦʥʠ ʪʝʨʪʷ.  

ɿʤʽʥʘ ʤʽʢʨʦʪʚʝʨʜʦʩʪʽ ʚ ʧʨʠʧʦʚʝʨʭʥʝʚʠʭ ʰʘʨʘʭ ʥʘ ʩʪʘʜʽʾ ʫʩʪʘʣʝʥʦʛʦ 

ʟʥʦʰʫʚʘʥʥʷ, ʧʦ ʚʩʽʡ ʚʠʜʠʤʦʩʪʽ, ʦʙʫʤʦʚʣʝʥʦ ʪʠʤ, ʱʦ ʧʘʨʘʣʝʣʴʥʦ ʚʽʜʙʫʚʘʶʪʴʩʷ 

ʧʨʦʮʝʩʠ ʚʟʘʻʤʥʦʾ ʜʠʬʫʟʽʾ ʤʘʪʝʨʽʘʣʽʚ ʧʘʨʠ ʪʝʨʪʷ, ʚʠʙʦʨʯʦʛʦ ʦʢʠʩʣʝʥʥʷ ʽ 

ʪʝʨʤʦʜʠʬʫʟʽʡʥʦʛʦ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʟʤʽʮʥʶʶʯʦʾ ʬʘʟʠ ʧʽʜ ʜʽʻʶ ʜʝʬʦʨʤʘʮʽʡ ʽ 

ʪʝʤʧʝʨʘʪʫʨ, ʚʠʢʣʠʢʘʥʠʭ ʪʝʨʪʷʤ. 

ʇʝʨʝʣʽʯʝʥʽ ʩʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʩʧʨʘʚʣʷʶʪʴ ʨʽʟʥʠʡ ʚʧʣʠʚ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʟʥʦʰʫʚʘʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʅʠʟʴʢʘ ʟʜʘʪʥʽʩʪʴ ʜʦ ʟʤʽʮʥʝʥʥʷ, 

ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʧʨʠʩʫʪʥʽʩʪʴ ñʙʽʣʦʾ ʩʤʫʛʠò, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʫ 

ʟʥʦʩʫ ʽ ʧʝʨʝʜʯʘʩʥʦʛʦ ʧʝʨʝʭʦʜʫ ʜʦ ʩʪʘʜʽʾ ʫʩʪʘʣʝʥʦʛʦ ʟʥʦʰʫʚʘʥʥʷ. ɼʚʽʡʥʠʢʫʚʘʥʥʷ 

ʽ ʚʠʜʽʣʝʥʥʷ ʢʘʨʙʽʜʽʚ ʧʦ ʜʚʽʡʥʠʢʘʤ (ʩʪʘʣʽ 40ʍ4ɻ8ʊ2ʉ, 08ʍ6ʅ8ʄ7ʉ 

20ʍ3ɻ9ʄ5ʊ2ʉ) ʧʽʜʚʠʱʫʻ ʦʧʽʨʥʽʩʪʴ ʧʣʘʩʪʠʯʥʠʤ ʟʩʫʚʘʤ ʧʨʠ ʧʽʜʚʠʱʝʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ, ʫʩʢʣʘʜʥʶʶʯʠ ʨʫʡʥʫʚʘʥʥʷ ʨʦʙʦʯʠʭ ʦʙ'ʻʤʽʚ ʧʨʠ ʪʝʨʪʽ. 

ɿ ʜʦʩʣʽʜʞʝʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘʡʙʽʣʴʰʦʶ ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ ʤʘʻ ʩʪʘʣʴ 

20ʍ3ɻ9ʄ5ʊ2ʉ. ʇʽʜʚʠʱʝʥʫ ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ ʮʽʻʾ ʩʪʘʣʽ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ, ʟ ʦʜʥʦʛʦ 

ʙʦʢʫ, ʦʧʪʠʤʘʣʴʥʠʤ ʬʘʟʦʚʠʤ ʩʢʣʘʜʦʤ, ʟ ʽʥʰʦʛʦ ï ʥʠʟʴʢʦʶ ʝʥʝʨʛʽʻʶ ʜʝʬʝʢʪʽʚ 

ʧʘʢʫʚʘʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʜʝʬʦʨʤʘʮʽʡʥʦʛʦ ʜʚʽʡʥʠʢʫʚʘʥʥʷ ʧʨʠ 

ʧʽʜʚʠʱʝʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ɼʚʽʡʥʠʢʫʚʘʥʥʷ ʩʧʨʠʷʻ ʟʤʽʮʥʝʥʥʶ ʧʨʠʢʦʥʪʘʢʪʥʠʭ 

ʦʙʩʷʛʽʚ ʤʝʪʘʣʫ, ʪʠʤ ʩʘʤʠʤ ʟʥʠʞʫʶʯʠ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʥʦʰʫʚʘʥʥʷ, ʱʦ ʧʦʚ'ʷʟʘʥʦ ʟ 

ʜʽʻʁ ʤʝʭʘʥʽʟʤʫ ʄʦʪʪʘ-ʅʘʙʘʨʨʦ. ɿʤʽʥʘ ʜʠʩʣʦʢʘʮʽʡʥʦʾ ʩʪʨʫʢʪʫʨʠ ʧʨʠʢʦʨʜʦʥʥʠʭ 

ʦʙʣʘʩʪʝʡ ʽ ʭʘʨʘʢʪʝʨʫ ʩʪʘʨʽʥʥʷ (ʧʝʨʝʨʦʟʧʦʜʽʣ ʢʘʨʙʽʜʥʦʾ ʬʘʟʠ), ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʜʽʾ ʧʽʜʚʠʱʝʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʽ ʜʝʬʦʨʤʘʮʽʡ, ʻ ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ 

ʬʘʢʪʦʨʽʚ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʪʘʢʪʥʦʾ ʤʽʮʥʦʩʪʽ ʽ ʤʽʢʨʦʧʣʘʩʪʠʯʥʦʩʪʽ ʧʦʚʝʨʭʥʝʚʠʭ 

ʰʘʨʽʚ ʩʪʘʣʽ 20ʍ3ɻ9ʄ5ʊ2ʉ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʥʘ ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʪʝʨʤʦʝʣʝʢʪʨʠʯʥʦʛʦ ʤʝʪʦʜʫ ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʜʣʷ ʧʽʜʙʦʨʫ ʟʥʦʩʦʩʪʽʡʢʠʭ 
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ʥʘʧʣʘʚʦʯʥʠʭ ʩʪʘʣʝʡ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʽʜʚʠʱʝʥʥʷ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʰʪʘʤʧʦʚʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʫ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ ʽ ʜʦʚʛʦʚʽʯʥʦʩʪʽ 

ʧʦʚʝʨʭʥʽ ʦʙʨʦʙʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʰʪʘʤʧʽʚ ʛʘʨʷʯʦʛʦ ʜʝʬʦʨʤʫʚʘʥʥʷ ʙʘʞʘʥʦ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʩʧʣʘʚʠ, ʫ ʷʢʠʭ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʤʘʨʢʦʶ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʩʫʤʘʨʥʘ ʊ. ɽ. ʈ. ʉ. ʧʨʷʤʫʻ ʜʦ ʥʫʣʷ. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʪʝʨʤʦʝʣʝʢʪʨʠʯʥʦʛʦ ʝʢʩʧʨʝʩ-ʤʝʪʦʜʫ ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʜʦʟʚʦʣʷʻ 

ʦʧʝʨʘʪʠʚʥʦ ʚʠʟʥʘʯʘʪʠ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʽ ʣʦʢʘʣʴʥʽ ʤʽʩʮʷ, ʷʢʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʢʨʠʪʠʯʥʠʤʠ ʟʦʥʘʤʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘʧʨʫʞʝʥʴ ʽ ʩʚʦʻʯʘʩʥʦ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʟʘʭʦʜʠ ʜʣʷ ʾʭ ʫʩʫʥʝʥʥʷ. 
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ɻʫʥʜʘʨʯʫʢ ɺʣʘʜʠʩʣʘʚ ʄʠʭʘʡʣʦʚʠʯ 

ʉʪʫʜʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʽʤ. ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦè 

 

ɸʥʦʪʘʮʽʷ: ʋ ʮʽʡ ʩʪʘʪʪʽ ʦʧʠʩʘʥʦ ʤʝʪʦʜʠʢʫ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ ʟʥʘʥʴ ʫʯʥʽʚ ʟ ʬʫʥʢʮʽʷʤʠ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ 

ʢʦʥʩʪʨʫʢʪʦʨʘ ʪʝʩʪʽʚ. ʅʘʚʝʜʝʥʦ ʦʩʥʦʚʥʽ ʧʽʜʭʦʜʠ ʜʦ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ, 

ʪʘ ʾʭʥʽ ʧʝʨʝʚʘʛʠ ʡ ʥʝʜʦʣʽʢʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ ʧʝʨʝʚʽʨʢʠ 

ʟʥʘʥʴ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʪʝʩʪʫʚʘʥʥʷ, ʜʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ, ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʢʦʤʧôʶʪʝʨʥʝ ʪʝʩʪʫʚʘʥʥʷ, ʢʦʤʧôʶʪʝʨʥʝ ʘʜʘʧʪʠʚʥʝ ʪʝʩʪʫʚʘʥʥʷ 

 

ʉʴʦʛʦʜʥʽ ʙʘʛʘʪʦ ʢʦʤʧʘʥʽʡ ʪʘ ʥʝʢʦʤʝʨʮʽʡʥʽ ʦʨʛʘʥʽʟʘʮʽʾ ʯʘʩʪʦ ʩʪʠʢʘʶʪʴʩʷ ʟ 

ʥʝʦʙʭʽʜʥʽʩʪʶ ʧʨʦʚʝʜʝʥʥʷ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʪʝʩʪʫʚʘʥʥʷ. ʉʴʦʛʦʜʥʽ ʩʫʩʧʽʣʴʩʪʚʦ 

ʟʽʰʪʦʚʭʥʫʣʦʩʷ ʟ ʚʠʢʣʠʢʘʤʠ, ʷʢʽ ʟʤʫʩʠʣʠ ʥʘʩ ʟʚʝʨʥʫʪʠʩʷ ʜʦ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʥʘʚʯʘʥʥʷ. ʏʝʨʝʟ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʢʦʨʦʥʘʚʽʨʫʩʥʦʾ ʽʥʬʝʢʮʽʾ Covid-19 ʚʩʝʩʚʽʪʥʷ 

ʦʨʛʘʥʽʟʘʮʽʷ ʟʜʦʨʦʚôʷ ʪʘ ʩʚʽʪʦʚʽ ʫʨʷʜʠ ʟʘʧʨʦʚʘʜʠʣʠ ʨʷʜ ʦʙʤʝʞʝʥʴ ʥʘ 

ʧʝʨʝʩʫʚʘʥʥʷ, ʩʢʫʧʯʝʥʥʷ ʣʶʜʝʡ. ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʜʠʩʪʘʥʮʽʾ ʪʘ ʟʘ 

ʥʘʛʦʜʠ ʫʥʠʢʘʪʠ ʢʦʥʪʘʢʪʫ ʟ ʽʥʰʠʤʠ ʣʶʜʴʤʠ. ʉʘʤʝ ʪʦʤʫ, ʫ ʰʢʦʣʘʭ ʪʘ ʽʥʩʪʠʪʫʪʘʭ 

ʧʦʯʘʣʠ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʝʪʦʜ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʷʢ ʦʜʠʥ ʽʟ 

ʤʝʪʦʜʽʚ ʢʦʥʪʨʦʣʶ ʟʘʩʚʦʻʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʟʥʘʥʴ ʟ ʜʠʩʮʠʧʣʽʥʠ, ʷʢʠʡ ʚʦʣʦʜʽʻ 

ʚʘʞʣʠʚʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʧʝʨʝʜ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ, ʷʢʽ 

ʚʠʢʦʥʫʶʪʴʩʷ ʫ ʬʦʨʤʽ ʧʠʩʴʤʦʚʦʾ ʨʦʙʦʪʠ ʥʘ ʦʢʨʝʤʠʭ ʘʨʢʫʰʘʭ. ʉʝʨʝʜ ʧʝʨʝʚʘʛ 

ʪʝʩʪʫʚʘʥʥʷ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ [1;2]:  

¶ ʩʪʘʥʜʘʨʪʠʟʘʮʽʶ ʪʝʩʪʫʚʘʥʥʷ, ʷʢʘ ʧʽʜʚʠʱʫʻ ʷʢʽʩʪʴ ʽ ʦʙôʻʢʪʠʚʥʽʩʪʴ 

ʦʮʽʥʶʚʘʥʥʷ; 
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¶ ɽʢʦʥʦʤʽʷ ʥʘʚʯʘʣʴʥʦʛʦ ʯʘʩʫ (ʥʘʡʙʽʣʴʰ ʟʘʪʨʘʪʥʦʶ ʻ ʨʦʟʨʦʙʢʘ 

ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʪʝʩʪʫ, ʘʣʝ ʾʾ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ ʧʝʨʝʚʘʞʘʻ ʥʘʜ ʟʘʪʨʘʪʘʤʠ ʯʘʩʫ ʧʨʠ 

ʫʩʥʦʤʫ ʘʙʦ ʧʠʩʴʤʦʚʦʤʫ ʢʦʥʪʨʦʣʽ; 

¶ ʆʜʥʘʢʦʚʽ ʫʤʦʚʠ ʜʣʷ ʫʩʽʭ ʫʯʘʩʥʠʢʽʚ ʪʝʩʪʫʚʘʥʥʷ, ʱʦ ʚʦʜʥʦʯʘʩ 

ʥʽʚʝʣʶʻ ʩʫʙôʻʢʪʠʚʽʟʤ ʽ ʟʥʠʞʫʻ ʨʽʚʝʥʴ ʝʤʦʮʽʡʥʦʾ ʥʘʧʨʫʞʝʥʦʩʪʽ.  

ʇʨʦʪʝ ʽʩʥʫʶʪʴ ʪʘʢʦʞ ʽ ʥʝʜʦʣʽʢʠ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ, ʘ ʩʘʤʝ:  

¶ ʥʘʷʚʥʽʩʪʴ ʝʣʝʤʝʥʪʫ ʚʜʘʯʽ ʘʙʦ ʚʠʧʘʜʢʦʚʦʩʪʽ, ʱʦ ʥʝ ʟʘʚʞʜʠ ʜʦʟʚʦʣʷʻ 

ʚʠʟʥʘʯʠʪʠ ʨʽʚʝʥʴ ʟʥʘʥʴ, ʘʙʦ ʚʠʷʚʠʪʠ ʧʨʦʛʘʣʠʥʠ ʚ ʟʥʘʥʥʷʭ ʪʘ ʧʨʠʯʠʥʠ ʾʭ 

ʚʠʥʠʢʥʝʥʥʷ;  

¶ ʥʝʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʚʽʨʢʠ ʧʨʦʜʫʢʪʠʚʥʠʭ ʨʽʚʥʽʚ ʟʥʘʥʴ (ʢʨʝʘʪʠʚʥʽ, 

ʘʥʘʣʽʪʠʯʥʽ, ʘʙʩʪʨʘʢʪʥʽ ʟʥʘʥʥʷ;  

¶ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʟʘʚʜʘʥʴ ʪʝʩʪʫ ʟʘʜʣʷ 

ʟʙʝʨʝʞʝʥʥʷ ʡʦʛʦ ʦʙôʻʢʪʠʚʥʦʩʪʽ ʪʘ ʩʧʨʘʚʝʜʣʠʚʦʩʪʽ.  

ʇʦʧʨʠ ʚʢʘʟʘʥʽ ʚʠʱʝ ʥʝʜʦʣʽʢʠ, ʧʝʨʝʚʘʛʠ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʻ 

ʩʫʪʪʻʚʽʰʠʤʠ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʮʴʦʛʦ, ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʟʘ ʰʢʘʣʦʶ 

ʜʦʩʷʛʥʝʥʴ ʩʪʫʜʝʥʪʘ ʻ ʧʨʘʚʠʣʴʥʦ ʩʢʦʥʩʪʨʫʡʦʚʘʥʠʡ ʪʝʩʪ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʷʢ 

ʧʨʝʜʤʝʪʫ ʥʘʚʯʘʥʥʷ, ʘ ʡ ʡʦʛʦ ʟʘʚʜʘʥʥʷʤ ʽ ʩʣʫʞʠʪʴ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ 

ʜʦ ʚʠʚʯʝʥʥʷ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ. ʊʦʤʫ ʤʝʪʦʶ ʮʽʻʾ ʨʦʙʦʪʠ  ̒ ʨʦʟʨʦʙʢʘ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ ʟʥʘʥʴ ʽʟ ʬʫʥʢʮʽʷʤʠ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ 

ʢʦʥʩʪʨʫʢʪʦʨʘ ʪʝʩʪʽʚ.  

ɿʘʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ, ʫ ʭʦʜʽ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʫʣʦ 

ʨʦʟʛʣʷʥʫʪʦ ʪʘ ʽʥʪʝʛʨʦʚʘʥʦ ʜʚʘ ʦʩʥʦʚʥʠʭ ʧʽʜʭʦʜʠ ʜʦ ʪʝʩʪʫʚʘʥʴ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʧʦʪʨʝʙ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ɿ ʦʜʥʦʛʦ ʙʦʢʫ ʦʩʥʦʚʦʶ ʜʣʷ ʨʦʟʨʦʙʢʠ ʪʘ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʩʪʽʚ ʩʣʫʛʫʚʘʚ ʪʝʦʨʝʪʠʯʥʠʡ ʧʽʜʭʽʜ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ 

(computer-based testing or CBT), ʦʩʥʦʚʥʦʶ ʧʝʨʝʚʘʛʦʶ ʷʢʦʛʦ ʻ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʪʘ 

ʦʧʝʨʘʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ ʧʝʨʝʚʽʨʢʠ ʟʥʘʥʴ[3]. ʂʨʽʤ ʪʦʛʦ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ 

ʟʘʜʘʯʽ ʧʦʪʨʝʙʫʚʘʣʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʠʥʮʠʧʽʚ ʘʜʘʧʪʠʚʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ 

(computer-adaptive testing or CAT) [4;5]. ʆʩʥʦʚʦʶ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʘʜʘʧʪʠʚʥʦʛʦ 

ʪʝʩʪʫʚʘʥʥʷ ʻ ʥʘʜʘʥʥʷ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʧʝʨʝʜʥʽʭ ʚʽʜʧʦʚʽʜʝʡ 

ʪʝʩʪʦʚʘʥʦʛʦ. ʊʦʙʪʦ, ʷʢʱʦ ʚʽʜʧʦʚʽʜʴ ʥʘ ʧʦʪʦʯʥʝ ʟʘʧʠʪʘʥʥʷ ʻ ʚʽʨʥʦʶ, ʪʦ ʥʘʩʪʫʧʥʝ 
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ʟʘʧʠʪʘʥʥʷ ʙʫʜʝ ʩʢʣʘʜʥʽʰʠʤ. ʋ ʨʘʟʽ ʞ, ʷʢʱʦ ʪʝʩʪʦʚʘʥʘ ʦʩʦʙʘ ʚʽʜʧʦʚʽʜʘʻ ʥʘ 

ʟʘʧʠʪʘʥʥʷ ʥʝʚʽʨʥʦ, ʪʦ ʥʘʩʪʫʧʥʝ ʟʘʧʠʪʘʥʥʷ ʙʫʜʝ ʣʝʛʰʠʤ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʥʘʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʫʥʽʬʽʢʫʚʘʪʠ ʪʝʩʪʫʚʘʥʥʷ, ʱʦ ʩʪʘʚʠʪʴ ʧʝʨʝʜ ʨʦʟʨʦʙʥʠʢʘʤʠ ʟʘʚʜʘʥʥʷ 

ʩʪʚʦʨʝʥʥʷ ʦʙôʻʤʥʦʾ ʙʘʟʠ ʢʘʣʽʙʨʦʚʘʥʠʭ ʪʝʩʪʦʚʠʭ ʟʘʧʠʪʘʥʴ, ʘ ʪʘʢʦʞ ʨʦʟʨʦʙʢʠ 

ʯʽʪʢʦʛʦ ʘʣʛʦʨʠʪʤʫ ʧʨʦʮʝʩʫ ʪʝʩʪʫʚʘʥʥʷ. 

ʌʽʥʘʣʴʥʘ ʨʝʘʣʽʟʘʮʽʷ ʧʨʦʝʢʪʫ ʟʜʽʡʩʥʶʚʘʣʘʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ASP.Net ʪʘ 

ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ C#, ʦʩʢʽʣʴʢʠ ʮʷ ʛʥʫʯʢʘ ʤʦʚʘ ʜʦʟʚʦʣʷʻ ʨʦʟʨʦʙʣʷʪʠ ʚʝʣʠʢʽ ʪʘ 

ʥʘʜʽʡʥʽ ʜʦʜʘʪʢʠ ʤʘʡʞʝ ʥʝ ʜʦʢʣʘʜʘʶʯʠ ʟʫʩʠʣʴ. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʪʚʦʨʶʚʘʥʘ 

ʧʨʦʛʨʘʤʘ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ, ʩʢʣʘʜʘʪʠʤʝʪʴʩʷ ʟ ʤʦʥʦʣʽʪʥʦʛʦ ʤʦʜʫʣʷ, ʚ 

ʷʢʦʤʫ ʙʫʜʝ ʨʝʘʣʽʟʦʚʘʥʠʡ ʬʫʥʢʮʽʦʥʘʣ ʜʣʷ ʚʠʢʣʘʜʘʯʘ ʪʘ ʪʝʩʪʦʚʘʥʦʛʦ. 

ʇʝʨʝʜʙʘʯʝʥʽ ʨʽʟʥʽ ʪʠʧʠ ʟʘʚʜʘʥʴ, ʪʘʢʽ ʷʢ, çʊʘʢ/ʥʽè ʚʠʙʽʨ ʦʜʥʦʛʦ ʽʟ ʪʚʝʨʜʞʝʥʴ; 

"ʆʜʠʥʢʦʚʠʡ ʚʠʙʽʨ"; çʄʥʦʞʠʥʥʠʡ ʚʠʙʽʨè. ʋ ʨʦʟʨʦʙʮʽ ʤʦʞʥʘ ʜʦʜʘʪʠ ʜʦ ʟʘʧʠʪʘʥʴ 

ʢʘʨʪʠʥʢʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʫʨʽʟʥʦʤʘʥʽʪʥʠʪʠ ʽ ʟʙʘʛʘʪʠʪʠ ʪʝʩʪʦʚʽ ʟʘʚʜʘʥʥʷ. 

ʇʝʨʝʜʙʘʯʝʥʦ ʨʝʜʘʢʪʦʨ ʬʦʨʤʫʣ, ʱʦ ʧʨʠʪʘʤʘʥʥʦ ʜʠʩʮʠʧʣʽʥʘʤ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʥʘʧʨʘʚʣʝʥʦʩʪʽ. ɺʙʫʜʦʚʘʥʠʡ ʪʘʡʤʝʨ ʜʣʷ ʦʙʤʝʞʝʥʥʷ ʯʘʩʫ ʚʽʜʧʦʚʽʜʽ ʥʘ ʟʘʧʠʪʘʥʥʷ 

ʩʠʩʪʝʤʘʪʠʟʫʻ ʧʨʦʮʝʩ ʧʝʨʝʚʽʨʢʠ ʪʘ ʜʦʟʚʦʣʷʻ ʚʠʭʦʜʠʪʠ ʟʘ ʯʘʩʦʚʽ ʤʝʞʽ, 

ʨʝʛʣʘʤʝʥʪʦʚʘʥʽ ʥʘʚʯʘʣʴʥʦʶ ʧʨʦʛʨʘʤʦʶ. ɿʨʫʯʥʠʡ ʪʘ ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʠʡ 

ʽʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʠ ʜʦʟʚʦʣʷʻ ʧʨʦʭʦʜʠʪʠ ʪʝʩʪʫʚʘʥʥʷ ʣʶʜʷʤ, ʷʢʽ ʧʦʛʘʥʦ 

ʟʥʘʶʪʴʩʷ ʥʘ ʢʦʤʧôʶʪʝʨʽ. ɹʽʣʴʰʝ ʪʦʛʦ, ʨʝʘʣʽʟʦʚʘʥʦ ʬʫʥʢʮʽʶ ʟʘʭʠʩʪʫ ʨʝʜʘʛʫʚʘʥʥʷ 

ʪʝʩʪʫ ʧʘʨʦʣʝʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʮʽʣʽʩʥʽʩʪʴ ʜʘʥʠʭ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ. 
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ʇʆʐʋʂʀ ʉʆʈɹɽʅʊɯɺ ɼʃʗ ʋʊʀʃɯɿɸʎɯɰ ɺɯɼʍʆɼɯɺ 

ʅɸʌʊʆʍɯʄɯʏʅʀʍ ɺʀʈʆɹʅʀʎʊɺ ʊɸ ʄɽʊɸʃɯɺ 

 

ɽʩʩʘʤ ɽʣʥʘʛʛʘʨ 

ʘʩʧ̔ʨʘʥʪ ʅʊʋ çʍʇɯè 

ʂʨʠʯʢʦʚʩʢɹʘ ʃ. ɺ. 

ʧʨʦʬʝʩʦʨ 

ɼʫʙʦʥʦʩʦʚ ɺ. ʃ. 

ʚʠʢʣʘʜʘʯ 

ʅʊʋ çʍʇɯè ʤ. ʍʘʨʢʽʚ 

 

ɸʥʦʪʘʮʽʷ 

ɿʥʠʞʝʥʥʷ ʥʝʛʘʪʠʚʥʦʾ ʘʥʪʨʦʧʦʛʝʥʥʦʾ ʜʽʾ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ (ɿɺ) ʥʘ 

ʚʦʜʥʽ ʦʙ'ʻʢʪʠ ʻ ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ ʩʫʯʘʩʥʦʩʪʽ. ɼʣʷ ʾʾ ʚʠʨʽʰʝʥʥʷ ʥʠʥʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʤʝʪʦʜʠ, ʩʧʦʩʦʙʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʙʘʛʘʪʴʦʭ ʚʠʨʦʙʥʠʯʠʭ 

ʧʨʦʮʝʩʽʚ ʫʪʚʦʨʶʶʪʴʩʷ ʚʪʦʨʠʥʥʽ ʚʽʜʭʦʜʠ, ʷʢʽ ʚ ʩʠʣʫ ʩʚʦʾʭ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʫ ʚʦʜʦʦʯʠʱʝʥʥʽ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ 

ʦʯʽʢʫʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʦʜʥʽ ʦʙ'ʻʢʪʠ, 

ʚʠʢʣʶʯʠʪʠ ʰʢʽʜʣʠʚʦʛʦ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʧʦʢʨʘʱʠʪʠ ʷʢʽʩʪʴ 

ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ. ɼʦʩʣʽʜʞʝʥʥʷ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʠʚʯʝʥʥʷ ʧʨʦʮʝʩʽʚ ʦʯʠʱʝʥʥʷ 

ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʭ ʥʘʬʪʦʭʽʤʽʯʥʠʭ ʚʠʨʦʙʥʠʮʪʚ ʩʦʨʙʝʥʪʘʤʠ ʥʘ ʦʩʥʦʚʽ 

ʧʨʦʤʠʩʣʦʚʠʭ ʚʽʜʭʦʜʽʚ, ʻ ʘʢʪʫʘʣʴʥʠʤʠ, ʤʘʶʪʴ ʥʘʫʢʦʚʝ ʪʘ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʦʨʙʝʥʪʠ, ʬʫʣʝʨʝʥ, ʰʫʥʛʽʪ, ʨʦʩʣʠʥʥʽ ʚʽʜʭʦʜʠ. 

 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʩʪʘʣʘ ʨʦʟʨʦʙʢʘ ʩʦʨʙʝʥʪʽʚ ʜʣʷ ʧʨʦʜʫʢʪʽʚ ʥʘʬʪʦʭʽʤʽʯʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ʩʦʨʙʮʽʡʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʥʘ ʦʩʥʦʚʽ ʚʽʜʭʦʜʽʚ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʛʽʜʨʘʪʦʚʘʥʠʭ ʬʫʣʝʨʝʥʽʚ ʟ ʧʦʜʘʣʴʰʦʶ 

ʫʪʠʣʽʟʘʮʽʻʶ ʧʨʦʜʫʢʪʽʚ ʚʦʜʦʦʯʠʱʝʥʥʷ. 

ɿʘʙʨʫʜʥʝʥʥʷ ʚʦʜʠ ʧʨʦʜʫʢʪʘʤʠ ʥʘʬʪʦʧʝʨʝʨʦʙʢʠ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ 

ʬʣʦʨʫ ʽ ʬʘʫʥʫ ʙʫʜʴ-ʷʢʠʭ ʚʦʜʦʡʤ, ʧʦʛʽʨʰʫʶʪʴ ʫʤʦʚʠ ʾʭ ʽʩʥʫʚʘʥʥʷ, ʧʨʠʟʚʦʜʷʪʴ 

ʜʦ ʧʦʨʫʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ ʫ ʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ, ʫʧʦʚʽʣʴʥʶʻ 
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ʧʨʦʮʝʩʠ ʩʘʤʦʦʯʠʱʝʥʥʷ. ʋ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʝʥʦ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʥʷ 

ʩʦʨʙʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʢʦʤʧʣʝʢʩʥʦʛʦ ʪʠʧʫ ʥʘ ʦʩʥʦʚʽ ʚʫʛʣʝʮʝʚʤʽʩʥʦʾ ʩʠʨʦʚʠʥʠ. 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʩʦʨʙʝʥʪʽʚ ʽʟ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʧʨʦʮʝʩ 

ʧʽʨʦʣʽʟʫ. ʇʽʨʦʣʽʟ ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʢʘʤʝʨʽ, ʟʘʙʝʟʧʝʯʝʥʽʡ ʚʠʭʽʜʥʠʤʠ ʢʣʘʧʘʥʘʤʠ ʙʝʟ 

ʢʠʩʥʶ. ɿʘʣʝʞʥʦ ʪʘ ʫʤʦʚʘʤʠ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʩʫ ʧʽʨʦʣʽʟʫ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʨʽʟʥʽ 

ʤʘʪʝʨʽʘʣʠ, ʟ ʨʽʟʥʠʤʠ ʩʦʨʙʮʽʡʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

 ʈʽʟʥʦʤʘʾʪʪʷ ʤʝʪʦʜʽʚ ʽ ʟʘʩʦʙʽʚ ʙʦʨʦʪʴʙʠ ʟ ʥʘʬʪʦʚʠʤʠ ʟʘʙʨʫʜʥʝʥʥʷʤʠ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʢʣʘʜʥʠʤ ʩʢʣʘʜʦʤ ʥʘʬʪʠ ʽ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʽ ʧʨʦʮʝʩʘʤʠ ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʧʨʠ ʧʦʧʘʜʘʥʥʽ ʾʭ ʚ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. ʅʘʡʙʽʣʴʰ 

ʰʠʨʦʢʦ ʧʦʰʠʨʝʥʠʤʠ ʟʘʙʨʫʜʥʶʚʘʯʘʤʠ ʩʪʽʯʥʠʭ ʚʦʜ ʻ ʥʘʬʪʦʧʨʦʜʫʢʪʠ - ʥʝ 

ʽʜʝʥʪʠʬʽʢʦʚʘʥʘ ʛʨʫʧʘ ʚʫʛʣʝʚʦʜʥʽʚ ʥʘʬʪʠ, ʤʘʟʫʪʫ, ʤʘʩʝʣ ʽ ʾʭ ʩʫʤʽʰʝʡ, ʷʢʽ, 

ʚʥʘʩʣʽʜʦʢ ʚʠʩʦʢʦʾ ʪʦʢʩʠʯʥʦʩʪʽ, ʚʽʜʥʝʩʝʥʽ ʖʅɽʉʂʆ ʜʦ ʯʠʩʣʘ ʜʝʩʷʪʠ ʥʘʡʙʽʣʴʰ 

ʥʝʙʝʟʧʝʯʥʠʭ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ɼʦ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʬʽʣʴʪʨʽʚ ʚ ʧʨʦʮʝʩʘʭ ʦʯʠʱʝʥʥʷ ʚʦʜʠ ʚʽʜ 

ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ (ʅʇ) ʽ ʤʝʪʘʣʽʚ ʧʨʦʧʦʥʫʶʪʴʩʷ ʰʫʥʛʽʪʦʚʽ ʬʫʣʝʨʝʥʦʧʦʜʦʙʥʽ 

ʧʦʨʦʜʠ, ʪʘ ʚʫʛʣʝʚʦʜʥʽ ʩʦʨʙʝʥʪʠ ʟ ʚʠʩʦʢʦʶ ʨʝʘʢʮʽʡʥʦʶ ʟʜʘʪʥʽʩʪʶ [1-2]. . 

ʇʦʭʽʜʥʽ ʚʫʛʣʝʚʦʜʽʚ ʻ ʦʩʥʦʚʥʦʶ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʨʝʯʦʚʠʥ ʥʘʬʪʠ ʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʦʶ ʛʫʩʪʠʥʦʶ (ʯʘʩʪʦ ʙʽʣʴʰ ʦʜʠʥʠʮʽ), ʭʽʤʽʯʥʦʶ 

ʥʝʩʪʘʙʽʣʴʥʽʩʪʶ ʧʨʠ ʚʧʣʠʚʽ ʧʽʜʚʠʱʝʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ, ʢʠʩʥʶ, ʘʜʩʦʨʙʝʥʪʽʚ ʽ ʪ.ʧ. 

ɼʦ ʩʢʣʘʜʫ ʪʘʢʠʭ ʨʝʯʦʚʠʥ ʚʭʦʜʠʪʴ ʙʘʛʘʪʦ ʨʝʯʦʚʠʥ, ʭʽʤʽʯʥʘ ʧʨʠʨʦʜʘ ʷʢʠʭ ʚ ʜʘʥʠʡ 

ʯʘʩ ʱʝ ʥʝ ʜʦ ʢʽʥʮʷ ʟ'ʷʩʦʚʘʥʘ. ʅʘʡʙʽʣʴʰ ʰʠʨʦʢʦ ʧʦʰʠʨʝʥʠʤʠ ʟʘʙʨʫʜʥʶʚʘʯʘʤʠ 

ʩʪʽʯʥʠʭ ʚʦʜ ʻ ʥʘʬʪʦʧʨʦʜʫʢʪʠ - ʥʝ ʽʜʝʥʪʠʬʽʢʦʚʘʥʘ ʛʨʫʧʘ ʚʫʛʣʝʚʦʜʥʽʚ ʥʘʬʪʠ, 

ʤʘʟʫʪʫ, ʤʘʩʝʣ ʽ ʾʭ ʩʫʤʽʰʝʡ, ʷʢʽ, ʚʥʘʩʣʽʜʦʢ ʚʠʩʦʢʦʾ ʪʦʢʩʠʯʥʦʩʪʽ, ʚʽʜʥʝʩʝʥʽ 

ʖʅɽʉʂʆ ʜʦ ʯʠʩʣʘ ʜʝʩʷʪʠ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʭ ʟʘʙʨʫʜʥʶʚʘʯʽʚ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɼʦ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʬʽʣʴʪʨʽʚ ʚ ʧʨʦʮʝʩʘʭ 

ʦʯʠʱʝʥʥʷ ʚʦʜʠ ʚʽʜ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ (ʅʇ) ʽ ʤʝʪʘʣʽʚ ʧʨʦʧʦʥʫʶʪʴʩʷ ʰʫʥʛʽʪʦʚʽ 

ʬʫʣʝʨʝʥʦʧʦʜʦʙʥʽ ʧʦʨʦʜʠ, ʪʘ ʚʫʛʣʝʚʦʜʥʽ ʩʦʨʙʝʥʪʠ ʟ ʚʠʩʦʢʦʶ ʨʝʘʢʮʽʡʥʦʶ 

ʟʜʘʪʥʽʩʪʶ [1-2]. . 

ʇʦʚʦʨʦʪ ʣʶʜʩʪʚʘ ʜʦ ʷʢʽʩʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʯʠʩʪʦʪʠ 

ʧʨʠʨʦʜʥʠʭ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʢʨʘʡ ʧʦʚʽʣʴʥʦ. ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ 
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ʱʦʨʽʯʥʠʭ ʜʝʨʞʘʚʥʠʭ ʜʦʧʦʚʽʜʝʡ, ʫ ʚʦʜʽ ʙʽʣʴʰʦʩʪʽ ʨʽʯʦʢ ʽ ʚʦʜʦʩʭʦʚʠʱ 

ʩʠʩʪʝʤʘʪʠʯʥʦ ʬʽʢʩʫʻʪʴʩʷ ʧʝʨʝʚʠʱʝʥʥʷ ʥʦʨʤʘʪʠʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʦ ʙʘʛʘʪʴʦʤ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥʘʤ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʙʘʛʘʪʦʨʘʟʦʚʝ ʧʝʨʝʚʠʱʝʥʥʷ ʥʦʨʤ 

ɻɼʂ ʧʦ ɹʉʂ5, ʥʘʬʪʦʧʨʦʜʫʢʪʘʤ, ʬʝʥʦʣʫ, ʤʘʢʨʦ- ʽ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ, ʚʽʜʟʥʘʯʘʣʠʩʷ 

ʟʥʘʯʥʽ ʧʝʨʝʚʠʱʝʥʥʷ ʥʦʨʤʘʪʠʚʽʚ [3-4].. 

 ʄʦʣʝʢʫʣʷʨʥʽ ʚʘʛʠ ʥʘʡʙʽʣʴʰ ʚʘʞʢʠʭ ʩʧʦʣʫʢ ʤʦʞʫʪʴ ʜʦʩʷʛʘʪʠ ʢʽʣʴʢʘ 

ʪʠʩʷʯ. ʐʫʥʛʽʪʦʚʘ ʧʦʨʦʜʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʫʥʽʢʘʣʴʥʠʡ ʧʨʠʨʦʜʥʠʡ ʩʦʨʙʮʽʡʥʠʡ 

ʚʫʛʣʝʮʝʚʠʡ ʤʘʪʝʨʽʘʣ, ʱʦ ʦʜʥʦʯʘʩʥʦ ʚʦʣʦʜʽʻ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʚʫʛʣʝʮʝʚʠʭ ʽ 

ʩʠʣʽʢʘʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʟʜʘʪʥʠʡ ʧʨʦʷʚʣʷʪʠ ʩʦʨʙʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʠ ʦʯʠʱʝʥʥʽ 

ʚʦʜʠ. 

ʊʘʙʣʠʮʷ 1 ï ʈʝʟʫʣʴʪʘʪʠ ʩʦʨʙʮʽʡʥʦʾ ʦʯʠʩʪʢʠ ʚʽʜʩʪʦʡʥʦʾ ʚʦʜʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʰʫʥʛ̔ʪʫ 

ʆʙô̒ʢʪʠ 
ɺʠʭʽʜʥʘ ʚʦʜʘ ʆʯʠʱʝʥʘ ʚʦʜʘ 

ʐ:ɺ ʍʇʂ. ʜʤ
-3

 ʈʅ ʍʇʂ. .ʜʤ
-3

 ʈʅ 

1 7,20 7,3 6,15 6,4 

1:2 7,12 7,5 5,29 4,8 

ʇʨʠʤʽʪʢʘ: ʐ-ʰʫʥʛʽʪ; ɺ - ʚʦʜʘ 

ɿʘ ʪʚʝʨʜʞʝʥʥʷʤ ʜʝʷʢʠʭ ʘʚʪʦʨʽʚ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʯʝʨʝʟ ʰʫʥʛʽʪʦʚʫ ʧʦʨʦʜʫ 

ʚʦʜʘ ʦʯʠʱʘʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʚʽʜ ʨʦʟʯʠʥʝʥʠʭ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ, ʤʝʪʘʣʽʚ ʽ ʡ ʙʘʢʪʝʨʽʡ 

[ ]. 

ʅʘʤʠ ʚ ʷʢʦʩʪʽ ʘʜʩʦʨʙʝʥʪʽʚ ʜʣʷ ʫʪʠʣʽʟʘʮʽʾ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ 

ʷʢ ʰʫʥʛʽʪ ʪʘʢ ʽ ʛʽʜʨʘʪʦʚʘʥʽ ʬʫʣʝʨʝʥʠ ʚ ʢʦʦʧʝʨʘʮʽʾ ʟ ʨʦʩʣʠʥʥʠʤʠ ʚʽʜʭʦʜʘʤʠ 

(ʰʢʘʨʘʣʫʧʘ ʛʦʨʽʭʽʚ ʪʘ ʷʜʨʘ ʬʽʥʽʢʽʚ) ʽ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ (ʣʫʟʛʘ ʩʦʥʷʰʥʠʢʘ). 

ʆʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ ʚʽʜ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʥʘ 

ʬʽʣʴʪʨʘʭ, ʟʘʧʦʚʥʝʥʠʭ ʩʫʤʽʰʰʶ ʰʫʥʛʽʪʦʚʦʾ ʧʦʨʦʜʠ ʘʙʦ ʚʽʜʭʦʜʘʤʠ ʰʫʥʛʽʪʦʚʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʧʨʠ ʮʴʦʤʫ ʢʽʣʴʢʽʩʪʴ ʧʦʨʦʜʠ ʘʙʦ ʚʽʜʭʦʜʽʚ ʤʦʞʫʪʴ ʩʪʘʥʦʚʠʪʠ 

ʚʽʜʧʦʚʽʜʥʦ 92-99% ʽ 8-1% [8-9]. 

ʐʫʥʛʽʪʦʚʠʡ ʤʘʪʝʨʽʘʣ (ʩʦʨʙʮʽʡʥʠʡ) ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʩʠʧʥʦʶ ʱʽʣʴʥʽʩʪʶ 

1000 ʛ/ʜʤ3, ʤʝʭʘʥʽʯʥʦʶ ʤʽʮʥʽʩʪʶ ʥʘ ʩʪʠʨʘʥʥʷ ʥʝ ʤʝʥʰʝ 80% (ʘʙʨʘʟʠʚʥʽʩʪʴ 

17ʛ/ʪ). ʪʚʝʨʜʽʩʪʶ ʟʘ ʰʢʘʣʦʶ ʄʦʦʩʘ 4,5 ʦʜʠʥʠʮʴ [5]. ʐʫʥʛʽʪʦʚʽ ʧʦʨʦʜʠ ʤʽʩʪʷʪʴ ʚ 
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ʙʽʣʴʰʽʡ ʘʙʦ ʤʝʥʰʽʡ ʢʽʣʴʢʦʩʪʽ ʚʢʣʶʯʝʥʥʷ ʢʚʘʨʮʫ, ʜʦʣʦʤʽʪʫ, ʧʽʨʠʪʫ ʽ ʽʥʰʽ ʭʽʤʽʯʥʽ 

ʜʦʤʽʰʢʠ, ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʩʽʷʥʽ ʚ ʦʨʛʘʥʽʯʥʽʡ ʤʘʩʽ ʫ ʚʠʛʣʷʜʽ ʟʝʨʝʥ, ʨʦʟʤʽʨʦʤ ʚʽʜ 

ʢʽʣʴʢʦʭ ʯʘʩʪʦʢ ʜʦ 50 ʤʢʤ. ɺ ʦʛʣʷʜʽ [8] ʚʢʘʟʫʻʪʴʩʷ, ʱʦ ʚ ʤʽʥʝʨʘʣʽ ʚʠʷʚʣʝʥʽ 

ʜʦʤʽʰʢʠ ʬʫʣʝʨʝʥʘ (ʙʣʠʟʴʢʦ 0,001%). 

ʊʘʙʣʠʮʷ 2 ʍ̔ʤ̔ʯʥʠʡ ʩʢʣʘʜ ʚʠʭʽʜʥʦʛʦ ʰʫʥʛ̔ʪʦʚʦʛʦ ʩʦʨʙʝʥʪʘ 

 

ɽʣʝʤʝʥʪʥʠʡ ʩʢʣʘʜ ʰʫʥʛ̔ʪʘ 

 

ʄʝʪʦʜ ʘʥʘʣʟ̔ʘ 

 ɺʤʽʩʪ ʨ. % 

ʤʘʩʩ. 

ʆʢʩʠʜ ʘʣʶʤʥ̫̔̔  ʌʦʪʦʤʝʪʨʠʯʥʠʡ 4,01 

ʆʢʩʠʜ ʟʘʣ̔ʟʘ ʌʦʪʦʤʝʪʨʠʯʥʠʡ ʆ.65 

ʆʢʩʠʜ ʢʘʣʽ̫ ʇʦʣʫʤôʷʥʦ-ʬʦʪʦʤʝʪʨʠʯʥʠʡ 1.44 

ʆʢʩʠʜ ʢʨʝʤʥʽ̫ ʌʦʪʦʤʝʪʨʠʯʥʠʡ 55-5 

ʆʢʩʠʜ ʤʘʛʥʽ̫ ʘʪʦʤʥʦ-ʘʜʩʦʨʙʮʽʡʥʠʡ 0.62 

ʆʢʩʠʜ ʤʘʨʛʘʥʮ ̫ ʘʪʦʤʥʦ-ʘʜʦʩʦʨʙʮʽʡʥʠʡ <0.01 

ʆʢʩʠʜ ʥʘʪʨʽ ʁ ʇʦʣʫʤôʷʥʦ-ʬʦʪʦʤʝʪʨʠʯʥʠʡ ʆ.65 

ʆʢʩʠʜ ʪʠʪʘʥʘ ʌʦʪʦʤʝʪʨʠʯʥʠʡ 0.24 

ʆʢʩʠʜ ʩʽʨʢʠ ɻʨʘʚʤ̔ʝʪʨʠʯʥʠʡ 0.30 

 

ʅʘʤʠ ʚ ʷʢʦʩʪʽ ʘʜʩʦʨʙʝʥʪʽʚ ʜʣʷ ʫʪʠʣʽʟʘʮʽʾ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ 

ʷʢ ʰʫʥʛʽʪ ʪʘʢ ʽ ʛʽʜʨʘʪʦʚʘʥʽ ʬʫʣʝʨʝʥʠ ʚ ʢʦʦʧʝʨʘʮʽʾ ʟ ʨʦʩʣʠʥʥʠʤʠ ʚʽʜʭʦʜʘʤʠ 

(ʰʢʘʨʘʣʫʧʘ ʛʦʨʽʭʽʚ ʪʘ ʷʜʨʘ ʬʽʥʽʢʽʚ) ʽ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ (ʣʫʟʛʘ ʩʦʥʷʰʥʠʢʘ). 

ɿ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʩʦʨʙʮʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʽ ʟʥʠʞʝʥʥʷ ʛʽʜʨʦʬʽʣʴʥʦʩʪʽ 

ʤʽʥʝʨʘʣʴʥʠʭ ʩʦʨʙʝʥʪʽʚ ʥʘ ʾʭ ʦʩʥʦʚʽ ʛʦʪʫʶʪʴ ʟʤʽʰʘʥʽ ʚʫʛʣʝʮʴ-ʤʽʥʝʨʘʣʴʥʽ 

ʩʦʨʙʝʥʪʠ. ʄʦʜʠʬʽʢʫʚʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʩʦʨʙʝʥʪʽʚ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ 

ʨʝʯʦʚʠʥ ʜʦʟʚʦʣʷʻ ʩʠʥʪʝʟʫʚʘʪʠ ʨʽʟʥʽ ʪʠʧʠ ʟ'ʻʜʥʘʥʴ ʟ ʦʨʛʘʥʽʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ 

ʆʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ ʚʽʜ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʥʘ 

ʬʽʣʴʪʨʘʭ, ʟʘʧʦʚʥʝʥʠʭ ʩʫʤʽʰʰʶ ʰʫʥʛʽʪʦʚʦʾ ʧʦʨʦʜʠ ʘʙʦ ʚʽʜʭʦʜʘʤʠ ʰʫʥʛʽʪʦʚʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʧʨʠ ʮʴʦʤʫ ʢʽʣʴʢʽʩʪʴ ʧʦʨʦʜʠ ʘʙʦ ʚʽʜʭʦʜʽʚ ʤʦʞʫʪʴ ʩʪʘʥʦʚʠʪʠ 

ʚʽʜʧʦʚʽʜʥʦ 92-99% ʽ 8-1% [8-9].  

ɿʘ ʨʝʘʢʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ ʜʦ ʛʦʨʽʥʥʷ ʧʦʢʘʟʘʥʘ ʙʣʠʟʴʢʽʩʪʴ ʰʫʥʛʽʪʦʚʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʱʦ ʚ ʤʽʨʫ ʛʦʨʽʥʥʷ ʚʫʛʣʝʮʝʚʠʭ ʨʝʯʦʚʠʥ ʨʦʟʚʠʚʘʻʪʴʩʷ ʾʭ ʰʧʘʨʠʥʥʽʩʪʴ, 

ʩʪʚʦʨʶʶʪʴʩʷ ʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʦʢʠʩʣʶʚʘʯʘ ʽ ʚ 

ʨʝʘʢʮʽʶ ʚʢʣʶʯʘʶʪʴʩʷ ʥʦʚʽ ʜʽʣʷʥʢʠ ʘʢʪʠʚʥʦʾ ʧʦʚʝʨʭʥʽ. ɿʛʽʜʥʦ 

ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ ʰʫʥʛʽʪʦʚʠʡ ʚʫʛʣʝʮʴ ʟʘ ʤʦʣʝʢʫʣʷʨʥʦʶ 



286 

ʩʪʨʫʢʪʫʨʦʶ ʷʚʣʷʻ ʩʦʙʦʶ ʙʝʟʧʝʨʝʨʚʥʠʡ ʽ ʰʠʨʦʢʠʡ ʨʷʜ ʪʚʝʨʜʦʛʦ ʚʫʛʣʝʮʶ, ʢʨʘʡʥʽ 

ʯʣʝʥʠ ʷʢʦʛʦ ʤʦʞʫʪʴ ʟʥʘʭʦʜʠʪʠʩʷ ʚ ʩʪʘʥʽ ʙʣʠʟʴʢʦʤʫ ʜʦ ʛʨʘʬʽʪʦʽʜʽʚ, ʘʙʦ 

ʧʨʠʭʦʚʘʥʦ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʛʨʘʬʽʪʫ, ʘʙʦ ʙʣʠʟʴʢʠʡ ʜʦ ʛʘʟʦʚʦʾ ʩʘʞʽ, ʪʦʙʪʦ ʚ ʩʪʘʥʽ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʨʦʟʫʧʦʨʷʜʦʯʝʥʦʩʪʽ. 

ʐʫʥʛʽʪʦʚʘ ʨʝʯʦʚʠʥʘ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʭʽʤʽʯʥʦʾ ʽ ʪʝʨʤʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ. ɺ 

ʧʨʦʮʝʩʽ ʚʦʜʦʦʯʠʩʪʢʠ ʰʫʥʛʽʪʦʚʽ ʧʦʨʦʜʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʚ ʷʢʦʩʪʽ 

ʬʽʣʴʪʨʫʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʩʦʨʙʝʥʪʫ, ʢʘʪʘʣʽʟʘʪʦʨʘ ʦʢʠʩʣʶʚʘʣʴʥʦ-ʚʽʜʥʦʚʥʠʭ 

ʧʨʦʮʝʩʽʚ ʽ ʙʽʦʣʦʛʽʯʥʦʛʦ ʟʥʝʟʘʨʘʞʝʥʥʷ. ɺ ʜʦʩʣʽʜʘʭ ʧʽʜʢʨʝʩʣʶʻʪʴʩʷ ʚʠʩʦʢʘ 

ʩʦʨʙʮʽʡʥʘ ʘʢʪʠʚʥʽʩʪʴ ʰʫʥʛʽʪʦʚʦʾ ʧʦʨʦʜʠ ʚ ʧʨʦʮʝʩʘʭ ʦʯʠʱʝʥʥʷ ʚʦʜʠ ʚʽʜ 

ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ - ʬʝʥʦʣʽʚ, ʛʫʤʽʥʽʚ, ʞʠʨʥʠʭ ʢʠʩʣʦʪ, ʧʝʩʪʠʮʠʜʽʚ, 

ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ [7]. 

ʉʦʨʙʮʽʶ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʟ ʤʦʜʝʣʴʥʠʭ ʨʦʟʯʠʥʽʚ ʜʦʩʣʽʜʞʫʚʘʣʠ ʩʪʘʪʠʯʥʠʤ ʽ 

ʜʠʥʘʤʽʯʥʠʤ ʤʝʪʦʜʘʤʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 20 Áʉ ʟʘ ʪʠʧʦʚʠʤʠ ʤʝʪʦʜʠʢʘʤʠ. 

ʂʦʥʮʝʥʪʨʘʮʽʶ ʅʇ ʚ ʨʦʟʯʠʥʘʭ ʚʠʟʥʘʯʘʣʠ ʟʘ ʤʝʪʦʜʠʢʦʶ [2]. ʌʣʫʦʨʦʤʝʪʨʠʯʥʠʡ 

ʤʝʪʦʜ ʚʠʤʽʨʶʚʘʥʥʷ ʤʘʩʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ 

ʝʢʩʪʨʘʢʮʽʾ ʅʇ ʛʝʢʩʘʥʦʤ ʽ ʚʠʤʽʨʫ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʬʣʫʦʨʝʩʮʝʥʮʽʾ ʝʢʩʪʨʘʢʪʘ. ɺʭʽʜʥʽ 

ʪʘ ʚʠʭʽʜʥʽ ʟ ʬʽʣʴʪʨʘʮʽʡʥʦʾ ʢʦʣʦʥʢʠ ʨʦʟʯʠʥ ʽ ʬʽʣʴʪʨʘʪ ʘʥʘʣʽʟʫʚʘʣʠʩʷ ʥʘ 

ʧʦʯʘʪʢʦʚʠʡ ʽ ʟʘʣʠʰʢʦʚʠʡ ʚʤʽʩʪ ʅʇ ʯʝʨʝʟ ʢʦʞʥʽ 8-10 ʛʦʜʠʥ. ɺʭʽʜʥʘ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʚʘʨʽʶʚʘʣʘʩʷ ʚʽʜ 30 ʜʦ 60 ʤʛ / ʜʤ-3.  

ɿ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʚ ʪʘʙʣ.3 ʜʘʥʠʭ ʚʠʧʣʠʚʘʻ, ʱʦ ʩʫʤʘʨʥʠʡ ʦʙ'ʻʤ ʰʧʘʨʠʥ, ʱʦ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦ ʩʦʨʙʮʽʾ ʅ> 0 ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʘʢʪʠʚʘʮʽʾ ʐʉ ʟʨʦʩʪʘʻ 

ʽ ʜʣʷ ʐʉ 450 ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʐʉ ʤʘʡʞʝ ʚ 2 ʨʘʟʠ.  

ʊʘʙʣʠʮʷ 3 ɺʧʣʠʚ ʘʢʪʠʚʘʮʽʾ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʰʧʘʨʠʥʥʦʾ ʩʪʨʫʢʪʫʨʠ 

ʩʦʨʙʝʥʪʽʚ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʰʧʘʨʠʥʥʦʩʪʽ 

ʉʦʨʙʝʥʪʠ 

ʐʉ ʐʉ 310 ʐʉ 410 ʐʉ 450 

ʇʦ ʅ20, ʩʤ
3
.ʛ' 0,090 0,094 0,090 0,170 

ʇʦ ʘʮʝʪʦʥʫ, % ʦʙ. 33,9 21,05 33,58 31,33 

ʇʦ ʡʦʜʫ, ʤʛʪ
1 

11,4 23,17 16,07 9,84 
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ɿʥʠʞʝʥʥʷ ʰʧʘʨʠʥʥʦʩʪʽ ʫ ʟʨʘʟʢʘ ʐʉ 410, ʘ ʧʦʪʽʤ ʾʾ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʠ ʙʽʣʴʰ 

ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʘʢʪʠʚʘʮʽʾ ʧʽʜʪʚʝʨʜʞʫʻ ʚʣʘʩʪʠʚʫ ʧʨʠʨʦʜʥʠʤ ʤʽʥʝʨʘʣʴʥʠʤ 

ʩʦʨʙʝʥʪʘʤ ʟʤʽʥʥʫ ʰʧʘʨʠʥʥʦʩʪʽ, ʧʦʚ'ʷʟʘʥʫ ʟʽ ʟʤʽʥʦʶ ʤʽʥʝʨʘʣʴʥʦʛʦ ʽ ʬʘʟʦʚʦʛʦ 

ʩʢʣʘʜʫ ʧʨʠ ʪʝʨʤʦʦʙʨʦʙʮʽ. ɸʜʩʦʨʙʮʽʡʥʘ ʘʢʪʠʚʥʽʩʪʴ ʧʦ ʡʦʜʫ ʻ ʧʦʢʘʟʥʠʢʦʤ 

ʧʨʠʩʫʪʥʦʩʪʽ ʤʽʢʨʦʰʧʘʨʠʥ ʨʦʟʤʽʨʦʤ> 1ʥʤ [10-11]. ɺʘʞʣʠʚʽʩʪʴ ʮʽʻʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʣʷʛʘʻ ʚ ʦʮʽʥʮʽ ʰʧʘʨʠʥʥʦʩʪʽ ʥʘ ʩʪʠʢʫ ʤʽʢʨʦʰʧʘʨʠʥʥʦʾ ʪʘ 

ʤʝʟʦʰʧʘʨʠʥʥʦʾ ʩʪʨʫʢʪʫʨ. ʐʧʘʨʠʥʥʽʩʪʴ, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʦʨʙʮʽʻʶ ʡʦʜʫ, 

ʥʘʡʙʽʣʴʰ ʽʩʪʦʪʥʘ, ʙʽʣʴʰ ʥʽʞ ʫʜʚʽʯʽ, ʟʨʦʩʪʘʻ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʘʢʪʠʚʘʮʽʾ 310 Á ʉ ʽ 

ʚ ʤʝʥʰʽʡ ʤʽʨʽ ʧʨʠ 450 Á ʉ. ɿʘ ʜʘʥʠʤʠ ʤʝʪʦʜʫ ʨʪʫʪʥʦʾ ʧʦʨʦʤʝʪʨʽʾ ʥʘʡʙʽʣʴʰ 

ʽʥʬʦʨʤʘʪʠʚʥʦʶ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʢʨʦ- ʽ ʚʝʣʠʢʠʭ ʤʝʟʦʰʧʘʨʠʥ, ʾʭ ʟʘʛʘʣʴʥʠʡ 

ʦʙʩʷʛ ʽ ʧʝʨʝʚʘʞʥʽ ʨʦʟʤʽʨʠ ʨʘʜʽʫʩʽʚ ʜʣʷ ʚʠʭʽʜʥʦʛʦ ʽ ʘʢʪʠʚʦʚʘʥʠʭ ʟʨʘʟʢʽʚ 

ʰʫʥʛʽʪʦʚʠʭ ʩʦʨʙʝʥʪʽʚ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣ. 4. 

ʊʘʙʣʠʮʷ 4 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʘʢʨʦ - ʪʘ ʚʝʣʠʢʠʭ ʤʝʟʦʰʧʘʨʠʥ 

ɿʨʘʟʦʢ ʩʦʨʙʝʥʪʫ ɿʘʛʘʣʴʥʠʡ ʦʙ óʝʤ 

ʰʧʘʨʠʥ. ʩʤ
3
.ʛ'

1 

ʇʝʨʝʚʘʞʥʠʡ ʨʘʜ̔ʫʩ hʧʘʨʠʥ, 

ʥʤ 

ʐʉ 0,025 13 

ʐʉ 310 0,289 496 

ʐʉ 430 0,275 506 

ʐʉ 450 0,300 596 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʚʯʝʥʥʷ ʤʽʢʨʦʰʧʘʨʠʥʥʦʾ ʩʪʨʫʢʪʫʨʠ ʤʝʪʦʜʦʤ ʘʜʩʦʨʙʮʽʾ 

ʩʪʘʥʜʘʨʪʥʠʭ ʧʘʨʽʚ ʙʝʥʟʦʣʫ, ʧʦʢʘʟʘʣʦ ʷʢʽʩʥʝ ʫʧʦʨʷʜʢʫʚʘʥʥʷ ʤʽʢʨʦʰʧʘʨʠʥʥʦʾ 

ʩʪʨʫʢʪʫʨʠ ʰʫʥʛʽʪʦʚʠʭ ʩʦʨʙʝʥʪʽʚ ʟ ʨʦʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨʠ ʘʢʪʠʚʘʮʽʾ. ʇʨʝʜʩʪʘʚʣʝʥʽ 

ʟʘʣʝʞʥʦʩʪʽ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʟ ʚʠʩʦʢʦʢʦʥʮʝʥʪʨʦʚʘʥʠʭ ʨʦʟʯʠʥʽʚ ʧʨʠ ʤʘʣʽʡ 

ʢʽʣʴʢʦʩʪʽ ʩʦʨʙʝʥʪʫ ʩʦʨʙʮʽʷ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʧʨʦʪʽʢʘʻ ʧʦʚʽʣʴʥʦ ʽ ʜʣʷ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʽʚʥʦʚʘʛʠ ʧʦʪʨʽʙʥʦ ʙʽʣʴʰʝ 14 ʜʽʙ. 

ʂʨʽʤ ʰʫʥʛʽʪʫ ʚ ʷʢʦʩʪʽ ʩʦʨʙʝʥʪʫ ʜʣʷ ʦʯʠʱʝʥʥʷ ʚʦʜʠ ʚʽʜ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʪʘ 

ʤʝʪʘʣʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚʽʜʭʦʜʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ï ʣʫʰʧʠʥʥʷ 

ʩʦʥʷʰʥʠʢʘ ʷʢ ʚ ʥʘʪʠʚʥʦʤʫ ʚʠʛʣʷʜʽ ʪʘʢ ʽ ʧʽʩʣʷ ʪʝʨʤʦʦʙʨʦʙʢʠ (ʧʽʨʦʣʽʟʫ) ï 

ʢʘʨʙʦʥʽʟʘʪʫ. 
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ɼʦʩʣʽʜʞʫʚʘʣʠ ʩʦʨʙʮʽʶ ʤʝʪʘʣʽʚ (ʤʽʜʴ ʪʘ ʥʽʢʝʣʴ) ʟ ʨʦʟʯʠʥʫ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ, 

ʱʦ ʧʨʦʭʦʜʠʚ ʢʨʽʟʴ ʩʦʨʙʝʥʪ ʟ ʣʫʰʧʠʥʥʷ ʩʦʥʷʰʥʠʢʘ ʪʘ ʰʫʥʛʽʪʦʚʦʾ ʧʦʨʦʜʠ 

(ʬʫʣʝʨʝʥʽʚ) 

 

ʈʠʩ.1 ʂʠʥʝʪʠʯʥʽ ʢʨʠʚʽ ʩʦʨʙʮʽʾ ʡʦʥʽʚ ʤʽʜʽ ʪʘ ʥʽʢʝʣʶ ʥʘʪʠʚʥʦʶ ʣʫʟʛʦʶ 

ʩʦʥʷʯʥʠʢʘ ʪʘ ʰʫʥʛʽʪʦʚʦʶ ʧʦʨʦʜʦʶ  

  

ɿ ʤʘʣʶʥʢʘ ʚʠʜʥʦ, ʱʦ ʨʽʚʥʦʚʘʛʘ ʤʽʞ ʩʦʨʙʝʥʪʦʤ ʽ ʩʦʨʙʘʪʦʤ ʧʦ ʽʦʥʘʤ ʤʽʜʽ 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʯʝʨʝʟ 30 ʭʚʠʣʠʥ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʧʨʠ ʮʴʦʤʫ 

ʻʤʥʽʩʪʴ ʜʦʩʷʛʘʻ 7,5 ʤʛ / ʛ, ʘ ʧʦ ʽʦʥʘʤ ʥʽʢʝʣʶ - ʯʝʨʝʟ 1,5 ʛʦʜʠʥʠ ʧʽʩʣʷ ʧʦʯʘʪʢʫ 

ʝʢʩʧʝʨʠʤʝʥʪʫ, ʧʨʠ ʮʴʦʤʫ ʻʤʥʽʩʪʴ ʩʪʘʥʦʚʠʪʴ 4,9 ʤʛ / ʛ. 

ʄʦʜʠʬʽʢʘʮʽʷ ʣʫʰʧʠʥʥʷ ʩʦʥʷʰʥʠʢʘ ʨʽʟʥʠʤʠ ʤʝʪʦʜʘʤʠ ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʠʪʠ 

ʻʤʥʽʩʪʴ ʚ ʜʝʢʽʣʴʢʘ ʨʘʟʽʚ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʥʘʪʠʚʥʦʛʦ ʣʫʰʧʠʥʥʷ, ʩʦʨʙʮʽʡʥʘ 

ʻʤʥʽʩʪʴ ʷʢʦʛʦ ʥʝ ʧʝʨʝʚʠʱʫʻ 8,5 ʤʛ / ʛ 

ɺʠʩʥʦʚʢʠ 

1. ʊʝʨʤʦʦʢʠʩʣʶʚʘʣʴʥʘ ʘʢʪʠʚʘʮʽʷ ʰʫʥʛʽʪʦʚʦʛʦ ʩʦʨʙʝʥʪʫ ʧʨʠ 410-450 Á ʉ 

ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʫʚʘʪʠ ʚ 3-4.5 ʨʘʟʠ ʨʽʚʥʦʚʘʞʥʫ ʩʦʨʙʮʽʡʥʫ ʻʤʥʽʩʪʴ 

ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʟ ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ.  

2. ʅʝ ʚʠʷʚʣʝʥʦ ʧʨʷʤʦʾ ʟʘʣʝʞʥʦʩʪʽ ʨʽʚʥʦʚʘʞʥʦʾ ʩʦʨʙʮʽʡʥʦʾ ʻʤʥʦʩʪʽ ʚʽʜ 

ʚʤʽʩʪʫ ʚʫʛʣʝʮʶ ʽ ʚʝʣʠʯʠʥʠ ʧʠʪʦʤʦʾ ʧʦʚʝʨʭʥʽ ʩʦʨʙʝʥʪʽʚ. ʅʘʡʙʽʣʴʰ ʚʠʩʦʢʦʶ 

ʩʦʨʙʮʽʡʥʦʶ ʻʤʥʽʩʪʶ ʚ ʨʦʟʯʠʥʘʭ ʤʘʻ ʩʦʨʙʝʥʪ, ʘʢʪʠʚʦʚʘʥʠʡ ʧʨʠ 450 Á ʉ, ʟ 

ʥʘʡʤʝʥʰʠʤ ʚʤʽʩʪʦʤ ʚʫʛʣʝʮʶ, ʥʘʡʙʽʣʴʰ ʩʠʣʴʥʦ ʟʤʽʥʝʥʠʤ ʤʽʥʝʨʘʣʴʥʠʤ ʩʢʣʘʜʦʤ 

ʽ ʥʘʡʥʠʞʯʦʶ ʚʝʣʠʯʠʥʦʶ ʧʠʪʦʤʦʾ ʧʦʚʝʨʭʥʽ.  
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3. ʇʦʨʽʚʥʷʥʥʷ ʜʠʥʘʤʽʯʥʦʾ ʩʦʨʙʮʽʡʥʦʾ ʻʤʥʦʩʪʽ ʰʫʥʛʽʪʦʚʠʭ ʩʦʨʙʝʥʪʽʚ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʟʥʘʯʘʣʴʥʫ ʨʦʣʴ ʨʦʟʚʠʥʝʥʦʾ ʤʽʢʨʦ- ʽ ʤʝʟʦʰʧʘʨʠʥʥʦʩʪʽ, 

ʭʘʨʘʢʪʝʨʥʦʾ ʜʣʷ ʩʦʨʙʝʥʪʫ, ʘʢʪʠʚʦʚʘʥʦʛʦ ʧʨʠ 450 Á ʉ.  
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ʋɼʂ 687.01  

ʆɿɼʆɹʃɽʅʅʗ ɾɸʂɽʊʋ ɾɯʅʆʏʆɻʆ ʉɺʗʊʂʆɺʆɻʆ ʇʈʀɿʅɸʏɽʅʅʗ 

ɹɯʉɽʈʆʄ ɺʀʐʀɺʂʆʖ ɺ ʋʂʈɸɰʅʉʔʂɯʁ ʊɽʄɸʊʀʎɯ 

 

ɿʝʤʣʷʢʦʚʘ ʄʘʨʠʥʘ ʂʦʩʪʷʥʪʠʥʽʚʥʘ 

ʤʘʛʽʩʪʨ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʜʠʟʘʡʥʫ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ʄʝʪʘ ʨʦʙʦʪʠ: ʄʝʪʦʶ ʨʦʙʦʪʠ ʷʚʣʷʻʪʴʩʷ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʦʟʜʦʙʣʝʥʥʷ 

ʙʽʩʝʨʦʤ ʜʣʷ ʞʘʢʝʪʫ ʞʽʥʦʯʦʛʦ ʩʚʷʪʢʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ʉʪʚʦʨʝʥʥʷ ʤʝʪʦʜʫ 

ʦʟʜʦʙʣʝʥʥʷ ʞʘʢʝʪʫ. 

ʈʝʟʫʣʴʪʘʪʠ: ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʤʝʪʦʜʠ ʦʟʜʦʙʣʝʥʥʷ ʙʽʩʝʨʦʤ, ʥʘʧʨʷʤʦʢ ʤʦʜʠ 

ʞʘʢʝʪʽʚ ʞʽʥʦʯʠʭ ʟ ʦʟʜʦʙʣʝʥʥʷʤ ʫʢʨʘʾʥʩʴʢʦʾ ʚʠʰʠʚʢʠ, ʪʘ ʨʽʟʥʦʚʠʜʠ ʙʽʩʝʨʫ. ʅʘ 

ʦʩʥʦʚʽ ʮʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʢʣʘʩʠʬʽʢʘʮʽʶ ʨʽʟʥʦʚʠʜʫ ʚʠʰʠʚʢʠ 

çʥʘʧʽʚʭʨʝʩʪʠʢè ʪʘ ʙʽʩʝʨʫ, ʱʦ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʾʾ ʢʘʪʝʛʦʨʽʡ.  

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ: ʉʪʚʦʨʝʥʦ ʢʣʘʩʠʬʽʢʘʮʽʶ ʙʽʩʝʨʫ ʧʦ ʡʦʛʦ ʥʘʰʠʚʘʥʥʶ ʥʘ 

ʦʜʷʛ. ʆʟʜʦʙʣʝʥʥʷ ʢʣʘʩʠʯʥʦʛʦ ʞʘʢʝʪʫ ʙʽʩʝʨʦʤ ʚ ʋʢʨʘʾʥʩʴʢʽʡ ʪʝʤʘʪʠʮʽ.  

ʇʨʘʢʪʠʯʥʘ ʟʥʘʯʠʤʽʩʪʴ: ʆʜʷʛ ʩʚʷʪʢʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʚ ʦʩʥʦʚʽ ʷʢʦʛʦ 

ʧʦʣʷʛʘʻ ʞʘʢʝʪ ʢʣʘʩʠʯʥʦʛʦ ʩʪʠʣʶ, ʪʘ ʦʟʜʦʙʣʝʥʥʷ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʫʢʨʘʾʥʩʴʢʫ 

ʢʫʣʴʪʫʨʫ ʪʘ ʥʘʮʽʦʥʘʣʴʥʠʡ ʢʦʜ, ʩʪʚʦʨʠʪʴ ʥʝʧʝʨʝʚʝʨʰʝʥʝ ʧʦʻʜʥʘʥʥʷ ʪʘ 

ʫʥʽʢʘʣʴʥʠʡ ʩʪʠʣʴ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʅʘʮʽʦʥʘʣʴʥʠʡ ʢʦʜ, ʩʫʯʘʩʥʠʡ ʜʠʟʘʡʥ ʦʜʷʛʫ, ʚʠʜʠ 

ʦʟʜʦʙʣʝʥʥʷ, ʩʚʷʪʢʦʚʝ ʧʨʠʟʥʘʯʝʥʥʷ, ʦʟʜʦʙʣʝʥʥʷ ʙʽʩʝʨʦʤ, ʩʚʷʪʢʦʚʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ  

ɺʨʘʭʦʚʫʶʯʠ ʩʠʪʫʘʮʽʶ ʚ ʋʢʨʘʾʥʽ, ʨʦʟʚʠʪʦʢ ʩʫʯʘʩʥʦʛʦ ʙʨʝʥʜʫ ʪʘ ʩʪʚʦʨʝʥʥʷ 

ʫʥʽʢʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʫ, ʱʦ ʤʦʞʝ ʧʨʝʟʝʥʪʫʚʘʪʠ ʙʨʝʥʜ ʥʘ ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʫ, ʪʘ 

ʛʦʣʦʩʥʦ ʧʨʦ ʩʝʙʝ ʟʘʷʚʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʫʥʽʢʘʣʴʥʦʛʦ ʦʟʜʦʙʣʝʥʥʷ. ɾʘʢʝʪ 

ʢʣʘʩʠʯʥʦʛʦ ʩʪʠʣʶ ʙʫʜʝ ʢʦʨʠʩʪʫʚʘʪʠʩʴ ʧʦʧʠʪʦʤ ʩʝʨʝʜ ʚʝʣʠʢʦʾ ʛʨʫʧʠ ʥʘʩʝʣʝʥʥʷ, 

ʘ ʜʦʜʘʥʘ ʚʠʰʠʚʢʘ ʙʽʩʝʨʦʤ ʜʦʜʘʩʪʴ ʩʚʷʪʢʦʚʦʩʪʽ ʦʜʷʛʫ. ʆʟʜʦʙʣʝʥʥʷ ʙʽʩʝʨʦʤ ʜʫʞʝ 

ʢʨʦʧʽʪʢʘ ʨʦʙʦʪʘ, ʪʘ ʚʠʩʦʢʦ ʦʮʽʥʶʻʪʴʩʷ ʩʝʨʝʜ ʩʧʦʞʠʚʘʯʽʚ ʚ ʽʥʜʫʩʪʨʽʾ ʨʦʟʢʦʰʽ.  
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ɺ ʤʠʥʫʣʠʭ ʩʪʦʨʽʯʯʷʭ ʦʜʷʛ ʧʨʠʢʨʘʰʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʙʨʦʙʢʠ ʪʘ 

ʯʣʝʥʫʚʘʥʴ ʜʝʪʘʣʝʡ. ɼʣʷ ʦʟʜʦʙʣʝʥʥʷ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʰʥʫʨʽʚʢʠ, 

ʪʘʩʴʤʘ, ʢʠʪʠʮʽ, ʤʘʣʶʥʢʠ ʪʘ ʥʘʰʠʚʢʠ. ɺ ʮʝʡ ʯʘʩ ʱʝ ʥʝ ʙʫʣʦ ʚʠʥʘʡʜʝʥʦ ʰʚʝʡʥʫ 

ʤʘʰʠʥʫ ʪʘ ʙʫʜʴ ʷʢʽ ʽʥʰʽ ʤʝʭʘʥʽʟʤʠ ʜʣʷ ʧʦʣʝʛʰʝʥʥʷ ʪʘ ʧʨʠʰʚʠʜʰʝʥʥʷ ʦʙʨʦʙʢʠ. 

ʊʦʤʫ ʚʩʽ ʦʟʜʦʙʣʝʥʥʷ ʙʫʣʠ ʚʠʢʦʥʘʥʽ ʚʨʫʯʥʫ ʪʘ ʚʠʨʦʙʣʷʣʠʩʴ ʩʫʪʦ ʽʥʜʠʚʽʜʫʘʣʴʥʦ. 

ɿʘʤʦʞʥʽ ʣʶʜʠ ʤʦʛʣʠ ʜʦʟʚʦʣʠʪʠ ʩʦʙʽ ʟʘʤʦʚʠʪʠ ʦʜʷʛ ʚ ʤʘʡʩʪʨʘ ʯʠ ʢʨʘʚʯʠʥʽ, ʱʦ 

ʚʠʢʦʥʘʻ ʦʟʜʦʙʣʝʥʥʷ ʦʜʷʛʫ ʪʘ ʟʨʦʙʠʪʴ ʡʦʛʦ ʫʥʽʢʘʣʴʥʠʤ.  

ʄʘʡʩʪʝʨʥʝ ʰʠʪʪʷ ʽ ʦʟʜʦʙʣʝʥʥʷ, ʚʠʢʦʥʘʥʝ ʩʧʝʮʽʘʣʽʩʪʦʤ, ʦʮʽʥʶʚʘʣʠʩʷ ʷʢ 

ʧʦʢʘʟʥʠʢʠ ʟʘʤʦʞʥʦʩʪʽ. ʃʶʜʠ ʚʠʛʣʷʜʘʣʠ ʪʘ ʚʜʷʛʘʣʠʩʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʭ ʩʪʘʪʫʩʫ. 

ʇʨʠʢʨʘʩʠ ʜʣʷ ʦʜʷʛʫ ʪʘ ʜʦʨʦʛʽ ʪʢʘʥʠʥʠ ʤʦʛʣʠ ʜʦʟʚʦʣʠʪʠ ʣʠʰʝ ʟʘʤʦʞʥʽ ʣʶʜʠ .  

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʧʨʦʤʠʩʣʦʚʽ ʤʘʰʠʥʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ 

ʦʪʨʠʤʘʪʠ ʥʦʚʽ ʚʠʜʠ ʦʟʜʦʙʣʝʥʥʷ ʪʘ ʟʥʘʯʥʦ ʫʧʨʦʩʪʠʪʠ ʚʠʢʦʥʘʥʥʷ ʩʪʘʨʠʭ ʤʝʪʦʜʽʚ.  

ʏʦʛʦ ʥʝ ʩʢʘʞʝʰ ʧʨʦ ʦʜʷʛ ʦʟʜʦʙʣʝʥʠʡ ʙʽʩʝʨʦʤ. ɼʘʥʠʡ ʩʧʦʩʽʙ ʦʟʜʦʙʣʝʥʥʷ 

ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠʩʴ ʣʠʰʝ ʚʨʫʯʥʫ, ʪʘʢ ʷʢ ʱʝ ʥʝ ʙʫʣʦ ʚʠʥʘʡʜʝʥʦ ʩʧʝʮʽʘʣʴʥʦʾ 

ʤʘʰʠʥʠ, ʱʦ ʟʤʦʞʝ ʥʘʰʠʚʘʪʠ ʤʽʣʢʽ ʙʽʩʝʨʠʥʠ ʥʘ ʦʜʷʛ. ʇʨʦʪʝ ʜʝʷʢʽ ʢʨʘʚʯʠʥʽ 

ʟʥʘʭʦʜʷʪʴ ʩʧʦʩʦʙʠ ʜʣʷ ʧʨʠʰʚʠʜʰʝʥʥʷ ʨʦʙʦʪʠ ʪʘ ʦʟʜʦʙʣʝʥʥʷʤ ʙʽʩʝʨʫ. ʎʝʡ 

ʩʧʦʩʽʙ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʟʜʦʙʣʶʚʘʪʠ ʙʽʩʝʨʦʤ ʣʠʰʝ ʚ ʦʜʠʥ ʨʷʜʦʢ, ʯʠ ʢʨʠʚʫ ʣʽʥʽʶ. 

ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʨʠʢʨʘʰʘʥʥʷ ʚʝʩʽʣʴʥʠʭ ʩʫʢʦʥʴ. ʅʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʩʣʽʜʫʚʘʪʠ ʩʭʝʤʽ ʚʠʰʠʚʢʠ  

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʪʘʢʦʛʦ ʤʝʪʦʜʫ ʦʙʨʦʙʢʠ ʟʥʽʤʘʶʪʴ ʣʘʧʢʫ ʤʘʰʠʥʢʠ, ʩʽʪʢʫ 

ʚʜʷʛʘʶʪʴ ʥʘ ʧôʷʣʴʮʷ, ʚʠʚʦʜʷʪʴ ʢʦʥʪʫʨ ʚʠʰʠʚʢʠ ʦʜʠʥʘʨʥʦʶ ʩʪʨʦʯʢʦʶ ʪʘ 

ʚʠʢʣʘʜʘʶʪʴ ʙʽʩʝʨʠʥʠ ʥʘ ʥʠʪʮʽ ʚ ʨʷʜ ʧʦ ʥʘʤʽʯʝʥʦʤʫ ʢʦʥʪʫʨʫ. ɼʘʣʽ ʚʞʝ 

ʚʠʢʣʘʜʝʥʫ ʥʠʪʢʫ ʟ ʙʽʩʝʨʦʤ ʧʨʠʰʠʚʘʶʪʴ ʟʽʛʟʘʛʦʤ ʥʘ ʪʢʘʥʠʥʫ. ʐʠʨʠʥʫ ʟʽʛʟʘʛʫ 

ʚʩʪʘʥʦʚʣʶʶʪʴ ʥʘ ʰʠʨʠʥʫ ʙʫʩʠʥ 

ʉʭʝʤʘʪʠʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 1.1 



293 

 

ʈʠʩʫʥʦʢ 1.1 ï ʉʭʝʤʘ ʥʘʰʠʚʘʥʥʷ ʙʽʩʝʨʥʦʛʦ ʨʷʜʢʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʙʫʪʦʚʦʾ 

ʰʚʝʡʥʦʾ ʤʘʰʠʥʠ  

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʚʠʜʠ ʙʽʩʝʨʫ ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʝʪʘʣʦʥ ʷʢʦʩʪʽ ʪʘ ʛʘʨʥʦʛʦ 

ʝʩʪʝʪʠʯʥʦʛʦ ʚʠʜʫ ʻ ʙʽʩʝʨ ʏʝʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ.  

ɺʠʨʦʙʥʠʢ ʧʨʝʜʩʪʘʚʣʷʻ ʙʘʛʘʪʦ ʚʠʜʽʚ ʪʘ ʢʦʣʴʦʨʽʚ ʙʽʩʝʨʫ.  

ʈʽʟʥʦʚʠʜʠ ʙʽʩʝʨʫ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʧʦʜʽʣʷʶʪʴ ʟʘ ʬʦʨʤʦʶ: 

- ʂʨʫʛʣʠʡ ʙʽʩʝʨ; 

- ʂʚʘʜʨʘʪʥʠʡ ʙʽʩʝʨ; 

- ʉʪʝʢʣʷʨʫʩ; 

- ʈʫʙʢʘ;  

ʂʨʫʛʣʠʡ ʙʽʩʝʨ- ʮʝ ʙʽʩʝʨʠʥʢʠ ʚʽʜʧʦʚʽʜʥʦ ʢʨʫʛʣʦʾ ʬʦʨʤʠ. ʂʣʘʩʠʯʥʠʡ, ʪʘ 

ʥʘʡʙʽʣʴʰ ʩʪʘʨʦʚʠʥʥʠʡ ʚʠʜ ʙʽʩʝʨʫ. ɺʽʥ ʷʚʣʷʻʪʴʩʷ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʪʘ ʧʽʜʭʦʜʠʪʴ 

ʜʣʷ ʚʠʰʠʚʢʠ ʣʶʙʠʭ ʪʢʘʥʠʥ ʪʘ ʦʨʥʘʤʝʥʪʽʚ. ʇʨʦʪʝ, ʯʝʨʝʟ ʪʝ. ʑʦ ʬʘʨʙʘ 

ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ ʙʫʩʠʥʢʠ ï ʚʽʥ ʷʚʣʷʻʪʴʩʷ ʥʘʡʤʝʥʰ ʟʥʦʩʦʩʪʽʡʢʠʤ.  

 

ʈʠʩʫʥʦʢ 1.2 ï ʂʨʫʛʣʠʡ ʙʽʩʝʨ 

ʇʽʟʥʽʰʝ ʙʫʚ ʩʪʚʦʨʝʥʠʡ ʙʽʩʝʨ ï ʩʪʝʢʣʷʨʫʩ. ʉʪʝʢʣʷʨʫʩ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ 

ʽʥʰʦʛʦ ʙʽʩʝʨʫ ʩʚʦʻʶ ʜʦʚʛʦʶ ʪʘ ʢʨʫʛʣʦʶ ʬʦʨʤʦʶ. ɹʽʩʝʨʠʥʢʠ ʥʘʛʘʜʫʶʪʴ 

ʤʘʣʝʥʴʢʽ ʟʘʦʢʨʫʛʣʝʥʽ ʪʨʫʙʦʯʢʠ, ʘʙʦ ʮʠʣʽʥʜʨʠ. ʇʽʜʭʦʜʪʠʪʴ ʜʣʷ ʚʠʰʠʚʢʠ 
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ʧʝʣʶʩʪʦʢ ʨʦʩʣʠʥ, ʢʨʠʣ ʧʪʘʭʽʚ. ʎʠʤ ʚʠʜʦʤ ʙʽʩʝʨʫ ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʢʠʪʠʮʽ ʥʘ 

ʙʘʣʴʥʠʭ ʩʫʢʥʷʭ ʪʘ ʝʬʝʢʪ ʢʨʘʧʝʣʴ ʥʘ ʚʝʯʽʨʥʽʭ ʚʙʨʘʥʥʷʭ.  

 

ʈʠʩʫʥʦʢ 1.3 ï ɹʽʩʝʨ ʩʪʝʢʣʷʨʫʩ. 

ʂʫʙʽʯʥʠʡ ʙʽʩʝʨ (ʢʚʘʜʨʘʪʥʠʡ) ï ʚʠʜ ʙʽʩʝʨʫ, ʱʦ ʩʪʚʦʨʶʻ ʚʽʟʫʘʣʴʥʠʡ ʝʬʝʢʪ 

ʢʨʠʭʽʪʥʠʭ ʮʝʛʣʠʥʦʢ. ʇʨʠ ʥʘʰʠʚʮʽ ʱʽʣʴʥʦ ʧʨʠʣʷʛʘʶʪʴ ʦʜʥʝ ʜʦ ʦʜʥʦʛʦ ʪʘ 

ʥʘʜʘʶʪʴ ʚʠʜʫ ʤʦʟʘʾʢʠ.  

 

ʈʠʩʫʥʦʢ 1.5 ï ʂʚʘʜʨʘʪʥʠʡ ʙʽʩʝʨ 

ʆʜʥʠʤ ʟ ʥʘʡʜʝʰʝʚʰʠʭ ʪʘ ʥʘʡʟʘʪʨʝʙʫʚʘʥʽʰʠʭ ʷʚʣʷʻʪʴʩʷ ʥʝʧʨʦʟʦʨʠʡ ʙʽʩʝʨ. 

ɼʘʥʥʠʡ ʚʠʜ ʙʽʩʝʨʫ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʟ ʨʽʟʥʦʢʦʣʴʦʨʦʚʦʛʦ ʩʢʣʘ, ʪʘ ʜʦʩʠʪʴ ʩʪʽʡʢʠʡ 

ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ.  

 

ʈʠʩʫʥʦʢ 1.6 ï ʅʝʧʨʦʟʦʨʠʡ ʙʽʩʝʨ 

ʇʨʦʟʦʨʠʡ ʙʽʩʝʨ - ʙʽʩʝʨ ʚʠʛʦʪʦʚʣʝʥʠʡ ʽʟ ʙʝʟʙʘʨʚʥʦʛʦ ʟ ʟʘʙʘʨʚʣʝʥʦ. 

ʉʝʨʝʜʠʥʢʦʶ ʧʦʪʨʽʙʥʦʛʦ ʢʦʣʴʦʨʫ, ʘʙʦ ʨʽʟʥʦʢʦʣʴʦʨʦʚʦʛʦ ʩʢʣʘ ʽ ʧʨʠʢʨʘʰʝʥʫ 

ʩʝʨʝʜʠʥʢʫ ʩʨʽʙʣʦʤ. ʄʘʻ ʟʥʘʯʥʽ ʧʝʨʝʚʘʛʠ ʧʝʨʝʜ ʚʩʠʤʘ ʽʥʰʠʤʠ ʚʠʜʘʤʠ ʙʽʩʝʨʫ, 

ʪʦʤʫ ʱʦ ʥʝ ʙʦʾʪʴʩʷ ʚʦʜʠ ʪʘ ʩʦʥʮʷ, ʧʝʨʝʧʘʜʽʚ ʪʝʤʧʝʨʘʪʫʨ ʪʘ ʢʦʥʪʘʢʪʫ ʟ ʤʠʶʯʠʤʠ 

ʟʘʩʦʙʘʤʠ. 
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ʈʠʩʫʥʦʢ 1.7 ï ʇʨʦʟʦʨʠʡ ʙʽʩʝʨ 

ʈʘʡʜʫʞʥʠʡ ʙʽʩʝʨ ï ʪʘʢʦʞ ʡʦʛʦ ʥʘʟʠʚʘʶʪʴ çʙʝʥʟʠʥʦʚʠʡè. ɿʘ ʨʘʭʫʥʦʢ 

ʩʧʝʮʠʬʽʯʥʦʛʦ ʧʦʢʨʠʪʪʷ ʜʦʩʠʪʴ ʛʘʨʥʦ ʧʝʨʝʣʠʚʘʻʪʴʩʷ ʧʨʠ ʰʪʫʯʥʦʤʫ, ʘʙʦ 

ʥʘʪʫʨʘʣʴʥʦʤʫ ʦʩʚʽʪʣʝʥʥʽ. ʄʦʞʝ ʙʫʪʠ ʥʝʧʨʦʟʦʨʠʤ, ʘʙʦ ʞ ʧʨʦʟʦʨʠʤ. 

ʇʦʬʘʨʙʦʚʘʥʠʡ, ʘʙʦ ʟʟʦʚʥʽ, ʘʙʦ ʟʩʝʨʝʜʠʥʠ. ʇʦʢʨʠʪʪʷ ʥʝ ʻ ʩʪʘʙʽʣʴʥʠʤ, ʪʦʤʫ ʡʦʛʦ 

ʨʽʜʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ. 

 

 

 

ʈʠʩʫʥʦʢ 1.8 ï ʈʘʡʜʫʞʥʠʡ ʙʽʩʝʨ 

ɻʣʷʥʮʝʚʠʡ ʙʽʩʝʨ ï ʢʨʫʛʣʠʡ, ʥʘʧʽʚʧʨʦʟʦʨʠʡ ʙʽʩʝʨ, ʷʢʠʡ ʧʦʻʜʥʫʻ ʭʦʨʦʰʫ 

ʷʢʽʩʪʴ ʪʘ ʜʝʰʝʚʫ ʮʽʥʫ ʥʘ ʪʦʚʘʨ. ʉʪʽʡʢʠʡ ʜʦ ʙʫʜʴ-ʷʢʠʭ ʤʝʭʘʥʽʯʥʠʭ ʚʧʣʠʚʽʚ, ʪʘʢʽ 

ʷʢ: ʚʦʣʦʛʘ, ʧʘʣʘʶʯʝ ʩʦʥʮʝ, ʪʝʨʪʷ. ʇʽʜʭʦʜʠʪʴ ʜʣʷ ʚʩʠʭ ʚʠʜʽʚ ʜʝʢʦʨʘʪʠʚʥʠʭ ʨʦʙʽʪ  

 

ʈʠʩʫʥʦʢ 1.10 ï ɻʣʷʥʮʝʚʠʡ ʙʽʩʝʨ 

ʄʘʪʦʚʠʡ ʙʽʩʝʨ, ʪʝʞ ʦʜʠʥ ʟ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʙʽʩʝʨʠʥ. ʄʝʥʰ ʩʪʽʡʢʠʡ ʜʦ 

ʬʽʟʠʯʥʦʛʦ ʚʧʣʠʚʫ, ʧʨʦʪʝ ʛʘʨʥʦ ʚʠʛʣʷʜʘʻ ʥʘ ʚʠʰʠʪʠʭ ʣʴʥʷʥʠʭ ʩʫʢʥʷʭ. ʇʽʜʭʦʜʠʪʴ 

ʪʘʢʦʞ ʜʦ ʙʫʜʴ-ʷʢʦʛʦ ʚʠʜʫ ʪʚʦʨʯʦʛʦ ʦʟʜʦʙʣʝʥʥʷ.  
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ʈʠʩʫʥʦʢ 1.11 ï ʄʘʪʦʚʠʡ ʙʽʩʝʨ 

ɹʽʩʝʨ ʨʫʙʢʘ ïʨʽʟʥʦʚʠʜ ʙʽʩʝʨʫ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʦ ʩʭʦʞʠʡ ʥʘ ʩʪʝʢʣʷʨʫʩ. 

ʊʘʢʠʡ ʚʠʜ ʙʽʩʝʨʫ ʟʘʚʞʜʠ ʤʘʻ ʦʙʨʫʙʘʥʽ ʽ ʜʦʩʠʪʴ ʛʦʩʪʨʽ ʢʨʘʾ. ɻʘʨʥʦ ʧʝʨʝʣʠʚʘʻʪʴʩʷ 

ʥʘ ʩʦʥʮʽ ʟʘ ʨʘʭʫʥʦʢ ʧʝʨʝʣʦʤʫ ʩʦʥʷʯʥʠʭ ʧʨʦʤʽʥʮʽʚ ʩʚʦʻʶ ʬʦʨʤʦʶ. [1] 

 

 

ʈʠʩʫʥʦʢ 1.12 ï ɹʽʩʝʨ ʨʫʙʢʘ 

ʆʟʜʦʙʣʝʥʥʷ ʪʘʢʠʤ ʯʠʥʦʤ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʝ ʜʣʷ ʟʘʛʦʪʦʚʦʢ ʟ ʛʦʪʦʚʦʶ 

ʚʠʰʠʚʢʦʶ. ʎʝ ʤʦʞʫʪʴ ʙʫʪʠ ʩʦʨʦʯʢʠ, ʩʫʢʥʽ, ʩʧʽʜʥʠʮʽ, ʧʦʷʩʠ, ʞʘʢʝʪʠ, ʢʘʧʝʣʶʭʠ. 

ʅʝ ʩʝʢʨʝʪ, ʱʦ ʫʢʨʘʾʥʩʴʢʠʡ ʥʘʨʦʜʥʠʡ ʦʜʷʛ ʟʘʚʞʜʠ ʙʫʜʝ ʧʦʧʫʣʷʨʥʠʤ ʥʝ ʣʠʰʝ, ʷʢ 

ʝʣʝʤʝʥʪ ʪʨʘʜʠʮʽʡʥʦʾ ʥʘʮʽʦʥʘʣʴʥʦʾ ʘʪʨʠʙʫʪʠʢʠ, ʘ ʡ ʟʘʚʜʷʢʠ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ 

ʚʽʟʝʨʫʥʢʽʚ ʚʠʰʠʚʢʠ. ʆʟʜʦʙʣʝʥʥʷ ʙʽʩʝʨʦʤ ʧʦʚʝʨʭ ʥʝʾ ʩʪʚʦʨʶʻ ʥʘʩʠʯʝʥʽ ʢʦʣʴʦʨʠ 

ʚʽʟʝʨʫʥʢʽʚ ʪʘ ʧʨʠʚʘʙʣʠʚʠʡ ʚʠʛʣʷʜ. ʆʙʠʨʘʚʰʠ ʪʝʤʫ ʩʚʦʻʾ ʜʠʧʣʦʤʥʦʾ ʨʦʙʦʪʠ ʷ 

ʩʧʠʨʘʣʘʩʴ ʩʘʤʝ ʥʘ ʨʽʜʥʫ ʢʫʣʴʪʫʨʫ. ʋʢʨʘʾʥʩʴʢʘ ʢʫʣʴʪʫʨʘ ʟʘʨʘʟ ʧʨʦʭʦʜʠʪʴ ʝʪʘʧ 

ʩʚʦʛʦ ʚʽʜʨʦʜʞʝʥʥʷ. ɼʣʷ ʙʽʣʴʰʦʾ ʾʾ ʧʦʧʫʣʷʨʠʟʘʮʽʾ ʜʝʷʢʽ ʜʠʟʘʡʥʝʨʠ ʚʥʦʩʷʪʴ 

ʦʨʥʘʤʝʥʪʠ ʚʠʰʠʚʢʠ ʥʘ ʩʚʽʡ ʦʜʷʛ. [2] 

ɾʘʢʝʪ ʦʟʜʦʙʣʝʥʠʡ ʙʽʩʝʨʦʤ ʢʦʣʴʦʨʫ ʚ ʪʦʥ ʪʢʘʥʠʥʠ, ʘʙʦ ʞ ʢʦʥʪʨʘʩʪʥʦʛʦ 

ʚʽʜʪʽʥʢʫ ʜʦʜʘʩʪʴ ʰʘʨʤʫ ʚʙʨʘʥʥʶ, ʪʘ ʚʽʟʫʘʣʴʥʦ ʧʽʜʚʠʱʠʪʴ ʚʘʨʪʽʩʪʴ ʚʠʨʦʙʫ ʚ 10-

20 ʨʘʟʽʚ.  

ʅʘ ʭʚʠʣʽ ʧʦʧʫʣʷʨʥʦʩʪʽ ʫʢʨʘʾʥʩʴʢʘ ʚʠʰʠʚʢʘ ʤʦʞʝ ʩʪʘʪʠ ʚʽʟʠʪʥʦʶ ʢʘʨʪʢʦʶ 

ʙʨʝʥʜʫ ʪʘ ʟʨʦʙʠʪʠ ʡʦʛʦ ʧʦʧʫʣʷʨʥʠʤ. ʅʠʞʯʝ ʥʘʚʝʜʝʥʽ ʧʨʠʢʣʘʜʠ ʦʟʜʦʙʣʝʥʥʷ 

ʫʢʨʘʾʥʩʴʢʦʾ ʚʠʰʠʚʢʠ ʥʘ ʞʘʢʝʪʘʭ ʞʽʥʦʯʠʭ ʜʣʷ ʧʦʚʩʷʢʜʝʥʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ.  
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ʈʠʩʫʥʢʠ 1.13 ï ʇʨʠʢʣʘʜʠ ʧʨʠʢʨʘʰʘʥʥʷ ʫʢʨʘʾʥʩʴʢʦʶ ʚʠʰʠʚʢʦʶ ʞʘʢʝʪʽʚ 

ʞʽʥʦʯʠʭ ʚ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʩʪʠʣʽ. 

ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʚʠʰʠʚʢʘ ʚʠʢʦʥʘʥʘ ʥʘ ʞʘʢʝʪʘʭ ʪʠʧʫ ʦʚʝʨʩʘʡʟ, ʱʦ 

ʧʦʟʠʮʽʦʥʫʶʪʴ ʩʝʙʝ, ʷʢ ʧʦʚʩʷʢʜʝʥʥʽ. ʉʚʷʪʢʦʚʠʡ ʦʜʷʛ ʤʘʻ ʚʜʘʣʦ ʧʽʜʢʨʝʩʣʶʚʘʪʠ 

ʬʽʛʫʨʫ, ʪʦʤʫ ʙʫʣʦ ʦʙʨʘʥʦ ʞʘʢʝʪ ʥʘʧʽʚʧʨʠʣʝʛʣʦʛʦ ʩʠʣʫʝʪʫ. ɺʠʰʠʚʢʘ ʙʫʜʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʙʽʩʝʨʦʤ ʧʦ ʩʭʝʤʽ ʥʘʚʝʜʝʥʽʡ ʥʠʞʯʝ. 

ɻʦʪʦʚʠʡ ʚʠʛʣʷʜ ʞʘʢʝʪʫ ʟ ʚʠʢʦʥʘʥʥʷʤ ʚʠʰʠʚʢʠ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʢʣʘʩʠʯʥʦʛʦ 

ʢʨʦʶ ʞʘʢʝʪ, ʪʘ ʦʟʜʦʙʣʝʥʥʷ ʙʽʩʝʨʦʤ ʥʘ ʣʘʮʢʘʥʘʭ ʚʠʨʦʙʫ.  

 

ʈʠʩʫʥʦʢ 1.14 ï ʄʘʣʶʥʦʢ ʞʘʢʝʪʫ ʞʽʥʦʯʦʛʦ ʩʚʷʪʢʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʟ 

ʦʟʜʦʙʣʝʥʥʷʤ ʙʽʩʝʨʦʤ ʪʘ ʩʭʝʤʘ ʚʠʰʠʚʘʥʥʷ  

1. ʌʦʨʤʫʚʘʥʥʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʚʠʰʠʚʢʠ ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ ʙʽʩʝʨʫ  

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʚʠʜʠ ʙʽʩʝʨʫ ʪʘ ʩʧʨʦʙʫʚʘʚʰʠ ʢʦʞʝʥ ʟ ʥʠʭ ʜʣʷ ʨʦʙʦʪʠ, 

ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʢʣʘʩʠʬʽʢʘʮʽʶ, ʧʦ ʩʧʦʩʦʙʫ ʚʠʰʠʚʢʠ ʙʽʩʝʨʦʤ, ʟʘʣʝʞʥʦ ʚʽʜ ʡʦʛʦ 

ʚʠʜʫ.  
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ʗʢ ʥʘʤ ʚʽʜʦʤʦ ʚʠʰʠʚʢʘ ʙʽʩʝʨʦʤ ʚʠʢʦʥʫʻʪʴʩʷ ʪʝʭʥʽʢʦʶ çʥʘʧʽʚʭʨʝʩʪʠʢè, 

ʧʨʦʪʝ ʢʦʞʝʥ ʚʠʜ ʚʠʤʘʛʘʻ ʦʩʦʙʣʠʚʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʪʦʩʦʚʥʦ ʦʩʥʦʚʥʽʡ ʪʢʘʥʠʥʽ.  

ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʩʪʚʦʨʝʥʦ 3 ʚʠʜʠ ʚʠʰʠʚʢʠ 

ʪʝʭʥʽʢʦʶ çʥʘʧʽʚʭʨʝʩʪʠʢè ʚʩʽ ʚʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʩʭʝʤʘʭ ʥʠʞʯʝ, ʜʝ ʯʦʨʥʠʤ 

ʥʘʤʘʣʴʦʚʘʥʦ ʥʠʪʢʘ, ʱʦ ʚʠʜʥʽʻʪʴʩʷ ʥʘ ʣʠʮʝʚʽʡ ʩʪʦʨʦʥʽ ʚʠʨʦʙʫ ʥʘ ʧʨʠʢʨʠʚʘʻʪʴʩʷ 

ʙʽʩʝʨʦʤ, ʘ ʩʽʨʠʤ ï ʚʠʚʦʨʽʪʥʘ ʩʪʦʨʦʥʘ.  

 

ʈʠʩʫʥʦʢ 1.15 ï ʉʭʝʤʘ ʨʽʟʥʦʚʠʜʫ ʚʠʰʠʚʢʠ çʩʢʦʰʝʥʠʡ ʥʘʧʽʚʭʨʝʩʪʠʢè  

ɺ ʜʘʥʥʦʤʫ ʚʠʧʘʜʢʫ ʤʠ ʙʘʯʠʤʦ, ʱʦ ʥʘ ʣʠʮʝʚʽʡ ʩʪʦʨʦʥʽ ʚʠʰʠʚʢʘ ʡʜʝ ʢʦʩʘ. 

ʎʝ ʧʽʜʭʦʜʠʪʴ ʪʘʢʦʤʫ ʙʽʩʝʨʫ:  

- ʉʪʽʢʣʷʨʫʩ;  

- ʈʫʙʢʘ;  

ɼʘʥʥʠʡ ʚʠʜ ʚʽʜʤʽʥʥʦ ʧʽʜʭʦʜʠʪʴ ʪʘʢʦʤʫ ʩʧʦʩʦʙʫ ʚʠʰʠʚʢʠ ʯʝʨʝʟ ʪʝ, ʱʦ 

ʢʨʘʾ ʪʘʢʠʭ ʙʽʩʝʨʠʥ ʜʦʩʠʪʴ ʛʦʩʪʨʽ, ʪʘ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʦʞʫʪʴ ʪʝʨʪʠ ʙʽʩʝʨʠʥʠ 

ʦʜʥʽ ʦʙ ʦʜʥʫ. ʊʘʢʠʤ ʯʠʥʦʤ ʥʠʪʢʘ, ʱʦ ʪʨʠʤʘʻ ʦʟʜʦʙʣʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʧʦʨʚʘʥʘ.  

ɼʨʫʛʠʡ ʚʠʜ ʨʽʟʥʦʚʠʜʫ ʚʠʰʠʚʢʠ ʜʦʟʚʦʣʷʻ ʙʽʩʝʨʠʥʠ ʧʨʠʰʠʚʘʪʠ 

ʚʝʨʪʠʢʘʣʴʥʦ. 

 

ʈʠʩʫʥʦʢ 1.16 ï ʉʭʝʤʘ ʨʽʟʥʦʚʠʜʫ ʚʠʰʠʚʢʠ çʚʝʨʪʠʢʘʣʴʥʠʡ ʥʘʧʽʚʭʨʝʩʪʠʢè  

ɼʘʥʠʡ ʚʠʜ ʚʠʰʠʚʢʠ ʙʽʣʴʰ ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʪʘ ʧʽʜʽʡʜʝ ʤʘʡʞʝ ʚʩʠʤ ʚʠʜʘʤ 

ʢʨʫʛʣʦʛʦ ʙʽʩʝʨʫ, ʪʘʢʽ ʷʢ:  

- ʄʘʪʦʚʠʡ ʙʽʩʝʨ; 

- ɻʣʷʥʮʝʚʠʡ ʙʽʩʝʨ; 

- ɹʽʩʝʨ ʤʝʪʘʣʽʢ; 

- ɹʽʩʝʨ ʨʘʜʫʞʥʠʡ;  
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- ʇʨʦʟʦʨʠʡ ʙʽʩʝʨ; 

- ʅʝʧʨʦʟʦʨʠʡ ʙʽʩʝʨ;  

- ʂʨʫʛʣʠʡ ʙʽʩʝʨ; 

ʂʨʫʛʣʽ ʙʽʩʝʨʠʥʢʠ ʤʘʶʪʴ ʛʣʘʜʢʽ ʢʨʘʾ ʪʘ ʤʦʞʫʪʴ ʥʘʰʠʚʘʪʠʩʷ ʟʚʠʯʥʠʤ 

ʤʝʪʦʜʦʤ. ɸ ʚʝʨʪʠʢʘʣʴʥʘ ʚʠʰʠʚʢʘ. ʊʘ ʛʦʨʠʟʦʥʪʘʣʴʥʝ ʧʦʣʦʞʝʥʥʷ ʙʽʩʝʨʠʥʢʠ 

ʜʦʜʘʩʪʴ ʚʠʰʫʢʘʥʦʩʪʽ ʚʠʰʠʚʮʽ.  

ʊʨʝʪʽʡ ʩʧʦʩʽʙ ʚʠʰʠʚʢʠ ï ʮʝ ʚʠʰʠʚʢʘ ʛʦʨʠʟʦʥʪʘʣʴʥʘ. ʊʘʢʦʶ ʚʠʰʠʚʢʦʶ 

ʤʦʞʝ ʙʫʪʠ ʦʟʜʦʙʣʝʥʠʡ ʦʜʷʛ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʚʘʜʨʘʪʥʦʛʦ ʙʽʩʝʨʫ.  

 

 

ʈʠʩʫʥʦʢ 1.17 ï ʉʭʝʤʘ ʨʽʟʥʦʚʠʜʫ ʚʠʰʠʚʢʠ çʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʥʘʧʽʚʭʨʝʩʪʠʢè 

ʂʚʘʜʨʘʪʥʠʡ ʙʽʩʝʨ ʤʘʻ ʥʝʦʜʥʦʨʽʜʥʫ ʬʦʨʤʫ ʪʘ ʤʦʞʝ ʦʟʜʦʙʣʶʚʘʪʠʩʴ ʣʠʰʝ 

ʪʘʢʠʡ ʯʠʥʦʤ ʟʘʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʦʜʷʛʫ ʪʦʚʘʨʥʦʛʦ ʚʠʜʫ. ɯʥʰʠʡ ʚʠʜ ʚʠʰʠʚʢʠ ʤʦʞʝ 

ʟʨʦʙʠʪʠ ʭʘʦʩ ʪʘ ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʥʘ ʧʦʣʦʪʥʽ.  

ʆʪʞʝ ʜʣʷ ʦʟʜʦʙʣʝʥʥʷ ʞʘʢʝʪʫ ʙʫʚ ʦʙʨʘʥʠʡ ʙʽʩʝʨ ʨʫʙʢʘ ʪʘ ʤʝʪʦʜ ʚʠʰʠʚʢʠ 

çʩʢʦʰʝʥʠʡ ʥʘʧʽʚʭʨʝʩʪʠʢè, ʱʦ ʜʘʻ ʜʦʚʛʦʪʨʠʚʘʣʠʡ ʝʬʝʢʪ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʦʟʜʦʙʣʝʥʥʷ.  

ɺʠʩʥʦʚʢʠ: 

ʆʪʞʝ ʧʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʥʘʧʨʷʤʦʢ ʤʦʜʠ, ʚʠʜʠ ʦʟʜʦʙʣʝʥʥʷ ʪʘ ʚʠʜʠ ʙʽʩʝʨʫ 

ʙʫʣʦ ʦʙʨʘʥʦ ʥʘʡʜʦʮʽʣʴʥʽʰʫ ʤʦʜʝʣʴ ʞʘʢʝʪʫ, ʱʦ ʙʫʜʝ ʢʦʨʠʩʪʫʚʘʪʠʩʴ ʚʝʣʠʢʠʤ 

ʧʦʧʠʪʦʤ ʥʝ ʪʽʣʴʢʠ ʩʝʨʝʜ ʫʢʨʘʾʥʦʢ, ʘʣʝ ʽ ʫ ʣʶʜʝʡ ʟʘ ʢʦʨʜʦʥʦʤ, ʪʘʢ ʷʢ ʚʠʰʠʚʢʘ 

ʫʢʨʘʾʥʩʴʢʦʾ ʪʝʤʘʪʠʢʠ ʥʘ ʜʘʥʠʡ ʯʘʩ ʟʘʧʦʣʦʥʠʣʘ ʩʚʽʪ ʩʚʦʻʶ ʢʨʘʩʦʶ. 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʚʠʜʠ ʙʽʩʝʨʫ ʪʘ ʧʦʧʨʘʮʶʚʘʚʰʠ ʟ ʢʦʞʥʠʤ ʟ ʥʠʭ ʙʫʣʦ ʩʪʚʦʨʝʥʦ 
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ʢʣʘʩʠʬʽʢʘʮʽʶ ʚʠʰʠʚʢʠ ʙʽʩʝʨʦʤ ʥʘʧʽʚʭʨʝʩʪʠʢ, ʪʘ ʙʫʣʦ ʦʙʨʘʥʦ ʚʠʜ ʚʠʰʠʚʢʠ, ʱʦ 

ʜʦʮʽʣʴʥʦ ʧʽʜʭʦʜʠʪʴ ʦʙʨʘʥʦʤʫ ʚʠʜʫ ʙʽʩʝʨʫ.  

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ: 

[1] ʆʩʦʙʣʠʚʦʩʪʽ ʙʽʩʝʨʫ ʪʘ ʡʦʛʦ ʢʣʘʩʠʬʽʢʘʮʽʾ. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ç100 

ʽʜʝʡè https://100idey.com.ua/rizni-vidi-biseru-u-chomu-osoblivosti-ua 

[2] ʋʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʦʜʷʛ: ʚʽʜ ʽʩʪʦʨʽʾ ʜʦ ʩʫʯʘʩʥʦʩʪʽ ɽʣʝʢʪʨʦʥʥʠʡ 

ʨʝʩʫʨʩ] / "ɺʞʝ-ɺʞʝ" - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://vzhevzhe.com/blog/ukrainian-

national-clothes  

  

https://100idey.com.ua/rizni-vidi-biseru-u-chomu-osoblivosti-ua
https://vzhevzhe.com/blog/ukrainian-national-clothes
https://vzhevzhe.com/blog/ukrainian-national-clothes
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ʊɽʇʃʆɺʆʁ ɹɸʃɸʅʉ ʉʀʉʊɽʄʓ ʊɽʇʃʆʍʆʃʆɼʆʉʅɸɹɾɽʅʀʗ ʉ 

ʉʆʃʅɽʏʅʓʄʀ ʈɽʌʃɽʂʊʆʈɸʄʀ-ʊɽʇʃʆɺʓʄʀ ʅɸʉʆʉɸʄʀ ɺ 

ʋɿɹɽʂʀʉʊɸʅɽ 

 

ʀʤʦʤʦʚ ʐ. ɹ., 

ʜʦʢʪʦʨ ʬʠʣʦʩʦʬʩʢʠʭ ʥʘʫʢ (PhD) 

ʕʰʤʘʥʦʚ ʆ. ʋ.,
 

ʘʩʩʠʩʪʝʥʪ,  

ʍʘʤʜʘʤʦʚ ɹ. ʐ.,
 

ʩʪʫʜʝʥʪ. 

ɺʘʣʠʝʚ ʉ. ʊ. 
4
ʂʘʨʰʠʥʩʢʠʡ ʠʥʞʝʥʝʨʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪ, 

ʩʪʫʜʝʥʪ 2-ʛʦ ʢʫʨʩʘ 

ñʊʘʰʢʝʥʪʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʥʞʝʥʝʨʦʚ ʠʨʨʠʛʘʮʠʠ ʠ ʤʝʭʘʥʠʟʘʮʠʠò 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʂʘʨʰʠʥʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʨʨʠʛʘʮʠʠ ʠ ʘʛʨʦʪʝʭʥʠʢʠ  

 

ʊʝʧʣʦʚʦʡ ʙʘʣʘʥʩ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʟʜʘʥʠʷ ʚ ʧʝʨʠʦʜ ʥʘʠʤʝʥʴʰʝʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ (ʷʥʚʘʨʴ) ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʫʯʠʪʳʚʘʝʪʩʷ 

ʨʝʬʣʝʢʪʦʨʘʤʠ ʠ ʪʝʧʣʦʚʳʤ ʥʘʩʦʩʦʤ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʩʠʩʪʝʤʳ ʟʜʘʥʠʝ + ʦʪʨʘʞʘʪʝʣʴ + ʪʝʧʣʦʚʦʡ ʥʘʩʦʩ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʧʣʦʚʦʡ ʨʝʞʠʤ; ʪʝʧʣʦʚʦʡ ʙʘʣʘʥʩ; ʪʝʧʣʦʚʦʡ ʥʘʩʦʩ; 

ʪʝʧʣʦʭʣʘʜʦʩʥʘʙʞʝʥʠʝ; ʪʝʧʣʦʚʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ; ʩʝʚʝʨʥʘʷ ʩʪʦʨʦʥʘ; ʩʦʣʥʝʯʥʳʝ 

ʦʪʨʘʞʘʪʝʣʠ. 

 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ ʩʦʣʥʝʯʥʦ-

ʪʝʧʣʦʥʘʩʦʩʥʳʡ ʩʠʩʪʝʤʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʣʥʝʯʥʦʛʦ ʪʝʧʣʦʚʦʛʦ 

ʥʘʩʦʩʘ-ʢʦʣʣʝʢʪʦʨʘ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʢʦʤʬʦʨʪʥʳʭ 

ʤʠʢʨʦʢʣʠʤʠʪʠʯʝʩʢʳʭ ʫʩʣʦʚʠʡ ʚ ʧʦʤʝʱʝʥʠʠ.  

ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ ʩʦʣʥʝʯʥʦʡ-ʪʝʧʣʦʥʘʩʦʩʥʦʡ ʩʠʩʪʝʤʳ 

ʧʨʠʥʠʤʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ: 

- ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: ʚʥʫʪʨʝʥʥʷʷ ʠ ʚʥʝʰʥʷʷ ʚʦʟʜʫʰʥʘʷ ʩʨʝʜʘ, 

ʦʢʨʫʞʘʶʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʩʦʣʥʝʯʥʦ-ʪʝʧʣʦʥʘʩʦʩʥʘʷ ʩʠʩʪʝʤʘ; 
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- ʩʪʝʥʳ, ʧʦʪʦʣʦʯʥʦʝ ʧʝʨʝʢʨʳʪʠʝ, ʧʦʣ ʧʦʤʝʱʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ 

ʤʥʦʛʦʩʣʦʡʥʳʝ, ʜʚʝʨʠ - ʢʘʢ ʦʜʥʦʩʣʦʡʥʳʝ ʦʛʨʘʞʜʝʥʠʷ; ʦʢʥʘ ï ʤʥʦʛʦʩʣʦʡʥʳʝ 

ʦʛʨʘʞʜʝʥʠʷ ʩ ʚʦʟʜʫʰʥʦʡ ʧʨʦʩʣʦʡʢʦʡ; 

- ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʧʨʝʜʤʝʪʦʚ ʠʥʪʝʨʴʝʨʘ ʥʘ ʪʝʧʣʦʚʦʡ ʙʘʣʘʥʩ 

ʧʦʤʝʱʝʥʠʷ; 

- ʆʙʲʝʢʪ, ʚ ʢʦʪʦʨʦʤ ʟʜʘʥʠʝ ʩʯʠʪʘʝʪʩʷ ʦʪʜʝʣʴʥʳʤ ʦʪ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.  

ɺ ʦʙʱʝʤ ʚʠʜʝ ʪʝʧʣʦʚʘʷ ʥʘʛʨʫʟʢʘ Qʦʪ ʥʘ ʦʪʦʧʣʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʨʘʚʝʥʩʪʚʦʤ: 

                          Qʦʪ = Qʪʧ - Qʧʨ ;                       (1) 

ʛʜʝ Qʧʨ ï ʩʫʤʤʘʨʥʘʷ ʩʦʣʥʝʯʥʘʷ ʨʘʜʠʘʮʠʷ, ʧʨʦʰʝʜʰʘʷ ʚ ʧʦʤʝʱʝʥʠʝ, ɺʪ;  

Qʪʧ ï ʩʫʤʤʘʨʥʳʝ ʪʝʧʣʦʧʦʪʝʨʠ ʚ ʧʦʤʝʱʝʥʠʠ, ɺʪ.  

ʉʫʤʤʘʨʥʘʷ ʩʦʣʥʝʯʥʘʷ ʨʘʜʠʘʮʠʷ, ʧʨʦʰʝʜʰʘʷ ʚ ʧʦʤʝʱʝʥʠʝ: 

                         Qʧʨ = Qʧʨ1 + Qʧʨ2 ;                       (2) 

ʉʫʤʤʘʨʥʘʷ ʩʦʣʥʝʯʥʘʷ ʨʘʜʠʘʮʠʷ, ʧʦʩʪʫʧʘʶʱʘʷ ʯʝʨʝʟ ʩʝʚʝʨʥʳʡ Qʧʨ1 ʠ  

ʶʞʥʳʡ Qʧʨ2 ʩʚʝʪʦʧʨʦʸʤʳ: 

            Qʧʨ1 = (Sʧʨ1 + Dʧʨ1) Fʩʧ ;  Qʧʨ2 = (Sʧʨ2 + Dʧʨ2) Fʩʧ ;           (3) 

ʛʜʝ Sʧʨ ʠ Dʧʨ ï ʧʣʦʪʥʦʩʪʴ ʧʨʦʰʝʜʰʝʡ ʧʨʷʤʦʡ ʠ ʨʘʩʩʝʷʥʥʦʡ ʩʦʣʥʝʯʥʦʡ 

ʨʘʜʠʘʮʠʠ, ɺʪ/ʤ
2
;  

Fʩʧ ï ʧʣʦʱʘʜʴ ʦʩʪʝʢʣʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʚʝʪʦʧʨʦʸʤʦʚ, ʤ
2
.  

ʇʨʷʤʘʷ ʩʦʣʥʝʯʥʘʷ ʨʘʜʠʘʮʠʷ ʚ ʩʝʚʝʨʥʳʡ ʩʚʝʪʦʧʨʦʸʤ ʧʦʩʪʫʧʘʝʪ ʦʪ 

ʨʝʬʣʝʢʪʦʨʦʚ:  

                         Sʧʨ1 = Sʧʨ0 + 2 Sʧʨʙ ;                      (4)                  

ʛʜʝ Sʧʨ0, Sʧʨʙ ï ʧʨʷʤʘʷ ʩʦʣʥʝʯʥʘʷ ʨʘʜʠʘʮʠʷ, ʧʦʩʪʫʧʘʶʱʘʷ ʦʪ ʩʨʝʜʥʝʛʦ ʠ 

ʧʨʘʚʦʛʦ+ʣʝʚʦʛʦ ʨʝʬʣʝʢʪʦʨʦʚ, ɺʪ/ʤ
2
;  

ʉʫʤʤʘʨʥʳʝ ʪʝʧʣʦʧʦʪʝʨʠ ʚ ʧʦʤʝʱʝʥʠʠ: 

                          Qʪʧ = Qʪʦ + Qʠ ;                       (5) 

ʛʜʝ Qʪʦ ï ʪʝʧʣʦʧʦʪʝʨʠ ʯʝʨʝʟ ʦʛʨʘʞʜʝʥʠʷ, ɺʪ;  

Qʠ ï ʪʝʧʣʦʧʦʪʝʨʠ ʠʥʬʠʣʴʪʨʘʮʠʝʡ ʚʦʟʜʫʭʘ, ɺʪ.  

ʊʝʧʣʦʧʦʪʝʨʠ ʯʝʨʝʟ ʦʛʨʘʞʜʝʥʠʷ: 

                        Qʪʦ = ʂʧʨ Fʦʛ (tʚ ï tʥ) ;                     (6) 
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ʛʜʝ ʂʧʨ - ʧʨʠʚʝʜʝʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʦʛʨʘʞʜʝʥʠʷ, ɺʪ/(ʤ
2
 

ʂ);  

Fʦʛ ï ʩʫʤʤʘʨʥʘʷ ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ʦʛʨʘʞʜʝʥʠʷ, ʤ
2
;  

tʚ, tʥ ï ʪʝʤʧʝʨʘʪʫʨʘ ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ, 
ʦ
ʉ.  

ʊʝʧʣʦʧʦʪʝʨʠ ʠʥʬʠʣʴʪʨʘʮʠʝʡ ʚʦʟʜʫʭʘ ʚ ʞʠʣʳʭ ʧʦʤʝʱʝʥʠʷʭ ʟʜʘʥʠʡ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʝ [1]: 

                       Qʠ = 0,28 ʩʨ Gʠ (tʚ ï tʥ) ;                   (7) 

ʛʜʝ Gʠ ï ʨʘʩʭʦʜ ʠʥʬʠʣʴʪʨʫʶʝɦʛʦ ʚʦʟʜʫʭʘ, ʢʛ/ʯ.  

ʈʘʩʭʦʜ ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ ʚʦʟʜʫʭʘ ʯʝʨʝʟ ʝɦʣʠ, ʥʝʧʣʦʪʥʦʩʪʠ 

ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

                       Gʠ = 3456 ɆF ih ȹ
5,0

i
ʨ  ;                   (7ʘ) 

ʛʜʝ F  hï ʧʣʦʱʘʜʴ ʱʝʣʝʡ ʠ ʥʝʧʣʦʪʥʦʩʪʝʡ, ʤ
2
;  

ȹʨ ï ʨʘʩʯʝʪʥʘʷ ʨʘʟʥʦʩʪʴ ʜʘʚʣʝʥʠʡ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʧʦ ʬʦʨʤʫʣʝ: 

                      ȹʨi =  (Hʚ ï hʚi)(ɔʥ ï ɔʚ) ;                    (7ʙ) 

ʛʜʝ Hʚ ï ʚʳʩʦʪʘ ʧʦʤʝʱʝʥʠʷ, ʤ;  

hʚ ï ʚʳʩʦʪʘ ʦʪ ʧʦʣʘ ʜʦ ʚʝʨʭʘ ʦʢʦʥ, ʜʚʝʨʝʡ, ʤ;  

ɔʥ ʠ ɔʚ ï ʫʜʝʣʴʥʳʡ ʚʝʩ ʥʘʨʫʞʥʦʛʦ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʟʜʫʭʘ, ʅ/ʤ
3
, 

ʦʧʨʝʜʝʣʷʝʤʳʡ ʧʦ ʬʦʨʤʫʣʝ: 

                         )273/(3463
ii

t+=g .                    (7ʚ) 

ʉ ʫʯʝʪʦʤ (6) ʠ (7), ʨʘʚʝʥʩʪʚʦ (1) ʧʨʠʤʝʪ ʚʠʜ: 

               Qʦʪ+ Qʧʨ = ʂʧʨ Fʦʛ (tʚ ï tʥ) + 0,28 ʩʨ Gʠ (tʚ ï tʥ).         (8) 

ʆʪʩʶʜʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʝʡʩʪʚʠʪʝʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʧʦʤʝʱʝʥʠʠ: 

                   tʚ = tʥ + .
28,0

ʠʨʦʛʧʨ

ʧʨʦʪ

GʩFʂ

QQ

ÖÖ+Ö

+
                 (9) 

ʇʨʠʚʝʜʝʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʦʛʨʘʞʜʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ  

ʬʦʨʤʫʣʝ: 

                          ʂʧʨ = 
ʦʛ

ʧ

i
ʦʛii

F

FKä
=

Ö
1  ;                     (10) 

ʛʜʝ ʂi ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʠ i-ʵʣʝʤʝʥʪʘ ʦʛʨʘʞʜʝʥʠʷ, ɺʪ/(ʤ
2
 ʂ);  
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Fʦʛi - ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ʵʣʝʤʝʥʪʘ ʦʛʨʘʞʜʝʥʠʷ, ʤ
2
;  

i=  2, 3, 4, 5, 6, 7 ï ʠʥʜʝʢʩ ʵʣʝʤʝʥʪʦʚ ʦʛʨʘʞʜʝʥʠʷ.  

ʂʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʵʣʝʤʝʥʪʦʚ ʦʛʨʘʞʜʝʥʠʷ: 

                       
ʥiiʚi

i
R

ʂ
aa /1/1

1

++
=  ;                   (11) 

ʛʜʝ Ŭʚi ʠ Ŭʥi ïʢʦʵʬʬʠʮʠʝʥʪʳ ʪʝʧʣʦʦʪʜʘʯʠ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʠ ʥʘʨʫʞʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʷʭ ʵʣʝʤʝʥʪʦʚ ʦʛʨʘʞʜʝʥʠʷ, ɺʪ/(ʤ
2
 ʂ);  

Ri ï ʪʝʨʤʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʛʨʘʞʜʝʥʠʷ, ʤ
2
 ʂ/ɺʪ.  

ʊʝʧʣʦʦʪʜʘʯʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʷʭ ʦʛʨʘʞʜʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʢʦʥʚʝʢʮʠʝʡ ʠ 

ʠʟʣʫʯʝʥʠʝʤ: 

                    Ŭʚi = Ŭʚʢi + Ŭʚʠi ; Ŭʥi = Ŭʥʢi + Ŭʥʠi ;               (12) 

ʛʜʝ Ŭʚʢi ʠ Ŭʥʢi ï ʢʦʥʚʝʢʪʠʚʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʪʝʧʣʦʦʪʜʘʯʠ, 

ɺʪ/(ʤ
2
 ʂ);  

Ŭʚʠi ʠ Ŭʥʠi - ʢʦʵʬʬʠʮʠʝʥʪʳ ʪʝʧʣʦʦʪʜʘʯʠ ʠʟʣʫʯʝʥʠʝʤ, ɺʪ/(ʤ
2
 ʂ).  

ʊʝʨʤʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʛʨʘʞʜʝʥʠʷ: 

                           ä
=

=
n

j
ijijiR

1

/ld ;                       (13) 

 ʛʜʝ ŭij  ï ʪʦʣɦʠʥʘ ʩʣʦʷ ʦʛʨʘʞʜʝʥʠʷ, ʤ;  

ɚij  ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʩʣʦʷ ʦʛʨʘʞʜʝʥʠʷ, ɺʪ/(ʤ 

ʂ).  

 j ï ʯʠʩʣʦ ʩʣʦʝʚ ʚ ʦʛʨʘʞʜʝʥʠʠ.  

ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʥʚʝʢʪʠʚʥʦʡ ʪʝʧʣʦʦʪʜʘʯʠ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʧʦʚʝʨʭʥʦʩʪʷʭ 

ʦʛʨʘʞʜʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ [2]: 

                     366,1
ʦʚiʚʧʚʢi

ttA -ÖÖ=a  ;                    (14) 

ʛʜʝ toʚi - ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʛʨʘʞʜʝʥʠʷ,
 ʦ
ʉ;  

ɸʧ ï ʢʦʵʬʬʠʮʠʝʥʪ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ.  

ʂʦʵʬʬʠʮʠʝʥʪʳ ʢʦʥʚʝʢʪʠʚʥʦʡ ʪʝʧʣʦʦʪʜʘʯʠ ʥʘ ʚʥʝʰʥʠʭ ʧʦʚʝʨʭʥʦʩʪʷʭ 

ʦʛʨʘʞʜʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʝ [3]:  

                    Ŭʥʢi = 6,43 + 3,57 w ;  wʚÒ 5 ʤ/c ;               (15)            

ʛʜʝ wʚ ï ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ, ʤ/ʩ.  
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ʂʦʵʬʬʠʮʠʝʥʪʳ ʪʝʧʣʦʦʪʜʘʯʠ ʠʟʣʫʯʝʥʠʝʤ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʧʦʚʝʨʭʥʦʩʪʷʭ 

ʦʛʨʘʞʜʝʥʠʷ [4]: 

                 Ŭʚʠi =
)/()1/1(/1

))(( 22

iʦʛiʚʧʚi

ʦʚiʚʦʚiʚ

FFF

ʊʊʊʊ

--+

++

ee
s ;             (16) 

ʛʜʝ ů=5,67Ĭ10
-8 
ɺʪ/(ʤ

2
 ʂ) ï ʧʦʩʪʦʷʥʥʘʷ ʉʪʝʬʘʥʘ-ɹʦʣʴʮʤʘʥʘ;  

Ůʚi - ʩʪʝʧʝʥʴ ʯʝʨʥʦʪʳ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʵʣʝʤʝʥʪʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʦʛʨʘʞʜʝʥʠʷ;  

Ůʚʧ ï ʧʨʠʚʝʜʝʥʥʘʷ ʩʪʝʧʝʥʴ ʯʝʨʥʦʪʳ ʚʥʫʪʨʝʥʥʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʦʛʨʘʞʜʝʥʠʷ;  

ʊʦʚi ʠ ʊʚ ï ʘʙʩʦʣʶʪʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʥʫʪʨʝʥʥʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʦʛʨʘʞʜʝʥʠʷ 

ʠ ʚʦʟʜʫʭʘ, ʂ.  

ʂʦʵʬʬʠʮʠʝʥʪʳ ʪʝʧʣʦʦʪʜʘʯʠ ʠʟʣʫʯʝʥʠʝʤ ʥʘ ʚʥʝʰʥʠʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʩʪʝʥ, 

ʦʢʥʘ ʠ ʩʚʝʪʦʧʨʦʸʤʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʨʫʞʥʦʛʦ 

ʚʦʟʜʫʭʘ:  

                   Ŭʥʠi ))(( 22

ʥʥiʥʥiʥi ʊʊʊT ++ÖÖ= es ;                (17) 

ʛʜʝ ʊʥi ï ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʛʨʘʞʜʝʥʠʷ, ʂ;  

Ůʥi ï ʩʪʝʧʝʥʴ ʯʝʨʥʦʪʳ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʵʣʝʤʝʥʪʘ ʦʛʨʘʞʜʝʥʠʷ.  

ʂʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʪʜʘʯʠ ʠʟʣʫʯʝʥʠʝʤ ʥʘ ʚʝʨʭʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʨʳʰʠ 

ʧʝʨʝʢʨʪrʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʝʤʧʝʨʘʪʫʨʳ ʥʝʙʦʩʚʦʜʘ [5] 

                  Ŭʥʠ6 ))(( 22

666 ʦʥʦʥʥ
ʊʊʊT ++ÖÖ= es ;               (18) 

ʛʜʝ ʊʥ6 ï ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʛʨʘʞʜʝʥʠʷ ʢʨʳʰʠ, ʂ;  

ʊʦ=0,0552 5,1

ʥʊ  - ʪʝʤʧʝʨʘʪʫʨʘ ʥʝʙʦʩʚʦʜʘ, ʂ;  

Ůʥ6 ï ʩʪʝʧʝʥʴ ʯʝʨʥʦʪʳ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʛʨʘʞʜʝʥʠʷ ʢʨʳʰʠ.  

ʋʨʘʚʥʝʥʠʷ (1)ï(18) ʦʧʨʝʜʝʣʷʶʪ ʪʝʧʣʦʚʦʡ ʙʘʣʘʥʩ ʩʠʩʪʝʤʳ ʟʜʘʥʠʝ + 

ʨʝʬʣʝʢʪʦʨʳ. ʊʦʯʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʨʘʩʯʝʪʘ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ ʟʘʚʠʩʠʪ ʦʪ 

ʧʨʘʚʠʣʴʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʪʝʧʣʦʦʪʜʘʯʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʷʭ 

ʦʛʨʘʞʜʝʥʠʷ (14)-(18) ʠ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʪʝʨʠʘʣʦʚ 

ʢʦʥʩʪʨʫʢʮʠʠ ʦʛʨʘʞʜʝʥʠʷ.  
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ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʪʦʧʠʪʝʣʴʥʳʡ ʩʝʟʦʥ ʥʘʯʠʥʘʝʪʩʷ 

9/XI-11/XI , ʟʘʢʘʥʯʠʚʘʝʪʩʷ 14/III -16/III , ʪ.ʝ ʥʘʯʠʥʘʝʪʩʷ ʥʘ 24é26 ʜʥʝʡ ʧʦʟʞʝ ʠ 

ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʥʘ 27é29 ʜʥʝʡ ʨʘʥʴʰʝ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʨʝʞʠʤʘ ʦʪʦʧʣʝʥʠʷ.  

ʃʠʪʝʨʘʪʫʨʘ: 

1. ʇʦʩʦʙʠʝ 12.91 ʢ ʉʅʠʇ 2.04.05-91. ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʨʘʩʯʝʪʫ 

ʠʥʬʠʣʴʪʨʘʮʠʠ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʦʜʥʦʵʪʘʞʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʟʜʘʥʠʷ. 

ʇʨʦʤʩʪʨʦʡʧʨʦʝʢʪ. - ʄ.: 1993, - 38 c.  

2. ɽʛʠʘʟʘʨʦʚ ɸ. ɻ. ʆʪʦʧʣʝʥʠʝ ʠ ʚʝʥʪʠʣʷʮʠʷ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. ïʄ.: ʉʪʨʦʡʠʟʜʘʪ, 1981, 239 ʩ.  

3. ʂʠʤ ɺ. ɼ., ɼʫʩʷʨʦʚ ɸ. ʉ., ʂʠʤ ɺ. ɺ. ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʢʦʥʚʝʢʪʠʚʥʦʡ ʪʝʧʣʦʦʪʜʘʯʠ ʥʘ ʚʥʝʰʥʠʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʛʝʣʠʦʫʩʪʘʥʦʚʦʢ 

//ɻʝʣʠʦʪʝʭʥʠʢʘ. ïʊʘʰʢʝʥʪ: ʌʘʥ, 2004, ˉ2, ʉ. 27-30.  

4. ɼʘʬʬʠ ɼʞ.ɸ., ɹʝʢʤʘʥ ʋ.ɸ. ʊʝʧʣʦʚʳʝ ʧʨʦʮʝʩʩʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ. ïʄ.: ʄʠʨ, 1977, ï420 ʩ.  

5. ɹʦʛʦʩʣʦʚʩʢʠʡ ɺ.ʅ. ʊʝʧʣʦʚʦʡ ʨʝʞʠʤ ʟʜʘʥʠʷ. ïʄ.: ʉʪʨʦʡʠʟʜʘʪ, 1979, -

248 ʩ.  
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ʋɼʂ 519.6+911.3 

ʄɽʊʆɼʀ ʄɸʊɽʄɸʊʀʏʅʆɻʆ ʄʆɼɽʃʖɺɸʅʅʗ ʊɸ ɸʅɸʃɯɿʋ 

ʈʆɿɺʀʊʂʋ ʊʈɸʅʉʇʆʈʊʅʀʍ ʉʀʉʊɽʄ ɯ ʄɽʈɽɾ ʈɽɻɯʆʅɯɺ 

ʋʂʈɸɰʅʀ. ɯ. 

 

ʂʦʟʫʧʠʮʷ ʉʝʨʛʽʡ ɯʚʘʥʦʚʠʯ 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʘʚʽʘʮʽʡʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ  

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʏʦʚʥʶʢ ʖʨʽʡ ɺʘʩʠʣʴʦʚʠʯ 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʘʚʽʘʮʽʡʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʅʘʷʚʥʽʩʪʴ ʧʘʨʘʣʝʣʴʥʠʭ ʰʣʷʭʽʚ ʩʧʦʣʫʯʝʥʥʷ, ʢʦʤʧʣʝʢʩʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʪʨʘʥʩʧʦʨʪʫ ʟʙʽʣʴʰʫʶʪʴ ʥʘʜʽʡʥʽʩʪʴ ʧʨʦʮʝʩʽʚ ʤʫʣʴʪʠ- 

ʪʘ ʽʥʪʝʨʤʦʜʘʣʴʥʠʭ ʧʝʨʝʚʝʟʝʥʴ ʚʘʥʪʘʞʽʚ ʪʘ ʧʘʩʘʞʠʨʽʚ ʚ ʋʢʨʘʾʥʽ. ʊʦʤʫ, ʜʣʷ 

ʝʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʝʢʦʥʦʤʽʢʠ ʨʝʛʽʦʥʽʚ ʜʝʨʞʘʚʠ ʥʝʦʙʭʽʜʥʦ ʨʦʟʚʠʚʘʪʠ 

ʾʾ ʪʨʘʥʩʧʦʨʪʥʽ ʩʠʩʪʝʤʠ ʡ ʤʝʨʝʞʽ. ʈʦʟʛʣʷʥʫʪʽ ʽʩʥʫʶʯʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʽ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʟʚʠʪʢʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ ʽ ʤʝʨʝʞ ʨʝʛʽʦʥʽʚ 

ʋʢʨʘʾʥʠ, ʟʦʢʨʝʤʘ: 1) ʢʦʥʮʝʧʮʽʷ ʉ.ɸ. ʊʘʨʭʦʚʘ, ʷʢʘ ʚʩʪʘʥʦʚʣʶʻ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ 

ʝʚʦʣʶʮʽʡʥʦʾ ʤʦʨʬʦʣʦʛʽʾ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʝʨʝʞ; 2) ʤʝʪʦʜʠʢʘ ʘʥʘʣʽʟʫ ʪʘ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ ɻ.ɸ. ɻʦʣʴʮʘ; 3) ʽʤʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ 

ʽʤʦʚʽʨʥʽʩʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ ʨʝʛʽʦʥʽʚ; 4) ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʦʟʚʠʪʢʫ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ ʨʝʛʽʦʥʫ ʥʘ ʦʩʥʦʚʽ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ; 5) ʛʨʘʬ-

ʧʦʪʦʢʦʚʽ ʤʝʪʦʜʠ ʽ ʤʦʜʝʣʽ; 6) ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ ʧʦʪʦʢʦʚʠʭ ʤʦʜʝʣʝʡ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ, ʘʥʘʣʽʟ, ʪʨʘʥʩʧʦʨʪʥʽ ʩʠʩʪʝʤʠ ʽ 

ʤʝʨʝʞʽ, ʨʝʛʽʦʥʠ ʋʢʨʘʾʥʠ, ʤʝʪʦʜʠ, ʧʦʪʦʢʦʚʝ ʤʦʜʝʣʶʚʘʥʥʷ, ʽʤʽʪʘʮʽʡʥʝ 

ʤʦʜʝʣʶʚʘʥʥʷ, ʤʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʛʨʘʬ-ʧʦʪʦʢʦʚʽ ʤʦʜʝʣʽ, ʨʝʛʨʝʩʽʡʥʠʡ 

ʘʥʘʣʽʟ. 
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ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ ʱʦ ʥʘʷʚʥʽʩʪʴ ʧʘʨʘʣʝʣʴʥʠʭ ʰʣʷʭʽʚ ʩʧʦʣʫʯʝʥʥʷ, ʢʦʤʧʣʝʢʩʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʪʨʘʥʩʧʦʨʪʫ ʜʣʷ ʤʫʣʴʪʠ- ʪʘ ʽʥʪʝʨʤʦʜʘʣʴʥʠʭ 

ʧʝʨʝʚʝʟʝʥʴ ʚʘʥʪʘʞʽʚ ʪʘ ʧʘʩʘʞʠʨʽʚ ʚ ʋʢʨʘʾʥʽ ʤʦʞʫʪʴ ʩʫʪʪʻʚʦ ʟʙʽʣʴʰʠʪʠ 

ʥʘʜʽʡʥʽʩʪʴ ʮʠʭ ʧʨʦʮʝʩʽʚ. ʉʧʦʯʘʪʢʫ ʢʦʨʦʪʢʦ ʨʦʟʛʣʷʥʝʤʦ ʽʩʥʫʶʯʽ ʧʽʜʭʦʜʠ ʜʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʟʚʠʪʢʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ ʽ ʤʝʨʝʞ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ. 

1. ɽʚʦʣʶʮʽʡʥʘ ʤʦʨʬʦʣʦʛʽʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʝʨʝʞ ʉ.ɸ. ʊʘʨʭʦʚʘ.  

ʋ ʢʦʥʮʝʧʮʽʾ ʉ.ɸ. ʊʘʨʭʦʚʘ ʦʧʠʩʘʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʝʚʦʣʶʮʽʾ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʤʝʨʝʞ [1,2]. (ʇʨʠ ʮʴʦʤʫ, ʧʽʜ ʝʚʦʣʶʮʽʻʶ ʚʢʘʟʘʥʠʡ ʘʚʪʦʨ ʨʦʟʫʤʽʻ çʩʢʣʘʜʥʠʡ 

ʧʨʦʮʝʩ ʪʨʠʚʘʣʦʾ ʫ ʯʘʩʽ, ʧʝʨʝʚʘʞʥʦ ʦʜʥʦ ʥʘʧʨʘʚʣʝʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʧʨʦʩʪʦʨʦʚʦʾ 

ʩʪʨʫʢʪʫʨʠ ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʝʨʝʞʽè). ʇʦʢʘʟʘʥʦ, ʱʦ ʾʭ ʤʦʨʬʦʣʦʛʽʷ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʧʝʨʰ ʟʘ ʚʩʝ ʚʥʫʪʨʽʰʥʽʤʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʷʤʠ. ʅʘ ʦʩʥʦʚʽ ʢʦʥʮʝʧʮʽʾ ʤʦʞʥʘ 

ʚʠʟʥʘʯʠʪʠ ʪʠʧ ʪʘ ʨʽʚʝʥʴ ʨʦʟʚʠʥʝʥʦʩʪʽ ʽʩʥʫʶʯʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʝʨʝʞʽ. ɿʥʘʶʯʠ 

ʟʘʛʘʣʴʥʽ ʤʦʨʬʦʣʦʛʽʯʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, ʤʦʞʥʘ ʚʠʡʪʠ ʥʘ ʥʦʚʠʡ ʨʽʚʝʥʴ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʨʦʟʚʠʪʢʫ ʤʝʨʝʞʽ ʫ ʢʦʥʢʨʝʪʥʦʤʫ ʨʝʛʽʦʥʽ ʋʢʨʘʾʥʠ. ɿʦʢʨʝʤʘ, 

ʢʦʨʝʢʪʥʦ ʨʦʟʚôʷʟʫʚʘʪʠ ʧʠʪʘʥʥʷ (ʧʨʦʙʣʝʤʠ, ʟʘʜʘʯʽ), ʧʦʚôʷʟʘʥʽ ʟ ʽʥʚʝʩʪʠʮʽʡʥʦʶ 

ʛʝʦʛʨʘʬʽʻʶ ʢʦʥʢʨʝʪʥʠʭ ʨʘʡʦʥʽʚ ʥʘʰʦʾ ʜʝʨʞʘʚʠ, ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʯʝʨʛʦʚʦʩʪʽ 

ʜʦʨʦʞʥʴʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ, ʧʨʦʛʥʦʟʫʚʘʪʠ ʨʦʟʚʠʪʦʢ ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʝʨʝʞʽ 

(ʦʩʦʙʣʠʚʦ ʫ ʧʽʩʣʷʚʦʻʥʥʽ ʯʘʩʠ, ʧʽʩʣʷ ʥʘʰʦʾ ʇʝʨʝʤʦʛʠ). ɸʚʪʦʨ ʚʢʘʟʘʥʠʭ ʚʠʱʝ 

ʨʦʙʽʪ ʘʥʘʣʽʟʫʻ ʧʨʦʩʪʦʨʦʚʫ ʧʦʙʫʜʦʚʫ ʩʫʭʦʧʫʪʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʝʨʝʞ ʢʨʘʾʥ, 

ʨʝʛʽʦʥʽʚ ʪʘ ʤʽʩʪ ʩʚʽʪʫ, ʘ ʪʘʢʦʞ ʧʨʦʩʪʦʨʦʚʫ ʩʪʨʫʢʪʫʨʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʝʨʝʞ, ʱʦ, 

ʧʦ ʩʫʪʽ, ʻ ʧʨʦʜʦʚʞʝʥʥʷʤ ʨʦʙʽʪ [3,4] ʪʘ ʽʥ. ʉ.ɸ. ʊʘʨʭʦʚ ˇʨʫʥʪʦʚʥʦ ʘʥʘʣʽʟʫʻ 

ʽʩʥʫʶʯʽ ʥʘʧʨʷʤʢʠ ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʚʠʚʯʝʥʥʷ ʢʦʥʬʽʛʫʨʘʮʽʾ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʝʨʝʞ, ʾʭ 

ʪʦʧʦʤʦʨʬʦʣʦʛʽʶ ʽ ʢʣʘʩʠʬʽʢʘʮʽʶ, ʜʦʩʣʽʜʞʫʻ ʧʨʦʩʪʦʨʦʚʽ (ʜʠʥʘʤʽʯʥʽ ʪʘ 

ʪʦʧʦʣʦʛʽʯʥʽ) ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʝʚʦʣʶʮʽʾ, ʨʦʩʪʫ, ʨʦʟʧʘʜʫ, ʘ ʪʘʢʦʞ ʪʦʧʦʣʦʛʽʯʥʽ 

ʜʝʬʝʢʪʠ. ʇʨʠ ʚʠʚʯʝʥʥʽ ʪʘ ʚʠʜʽʣʝʥʥʽ ʪʦʧʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʦʥʬʽʛʫʨʘʮʽʾ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʝʨʝʞ ʉ.ɸ. ʊʘʨʭʦʚ ʟʘʜʣʷ ʾʭ ʦʧʠʩʫ ʚʠʜʽʣʷʻ ʩʪʨʫʢʪʫʨʥʽ 

(ʪʦʧʦʤʦʨʬʦʣʦʛʽʯʥʽ) ʝʣʝʤʝʥʪʠ ʪʘ ʩʪʨʫʢʪʫʨʥʽ (ʪʦʧʦʤʦʨʬʦʣʦʛʽʯʥʽ) ʢʦʤʧʦʥʝʥʪʠ. 

ʂʦʞʥʠʡ ʢʦʤʧʦʥʝʥʪ ʚʢʣʶʯʘʻ ʫ ʩʝʙʝ ʢʽʣʴʢʘ ʝʣʝʤʝʥʪʽʚ. 
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ɿʦʢʨʝʤʘ, ʪʦʧʦʤʦʨʬʦʣʦʛʽʯʥʽ ʯʘʩʪʠʥʠ ʮʠʢʣʽʯʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʝʨʝʞ, ʷʢʽ 

ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʪʦʧʦʣʦʛʽʯʥʠʭ ʷʨʫʩʽʚ ʪʘ ʮʠʢʣʽʯʥʠʭ ʦʩʪʦʚʽʚ, ʤʦʞʫʪʴ ʩʢʣʘʜʘʪʠʩʷ ʟ 

ʥʘʩʪʫʧʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ:  

1) ʦʩʪʦʚʠ (ʛʦʣʦʚʥʽ, ʧʨʦʩʪʽ ʧʦʙʽʯʥʽ, ʧʝʪʣʴʦʚʽ); 

2) ʪʦʧʦʣʦʛʽʯʥʽ ʷʨʫʩʠ (ʛʦʣʦʚʥʦʛʦ ʦʩʪʦʚʫ, ʧʦʙʽʯʥʦʛʦ ʦʩʪʦʚʫ); 

3) ʮʠʢʣʠ (ʧʝʨʰʠʡ, ʜʨʫʛʠʡ ʽ ʪ.ʜ., ʧʦʟʘʦʩʪʦʚʥʽ, ʮʠʢʣʠ-ʦʩʪʨʦʚʠ, ʮʠʢʣʠ-ʧʝʪʣʽ, 

ʟʜʚʦʻʥʽ ʧʝʪʣʽ, ʣʘʥʮʶʛʠ ʮʠʢʣʽʚ); 

4) ʜʝʥʜʨʠʪʠ (ʟôʻʜʥʫʶʯʽ, ʚʥʫʪʨʽʰʥʽ, ʟʦʚʥʽʰʥʽ); 

5) ʨʝʙʨʘ (ʮʠʢʣʽʯʥʠʭ ʩʪʨʫʢʪʫʨ, ʘʚʪʦʥʦʤʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ-ʜʝʨʝʚʘ); 

6) ʚʝʨʰʠʥʠ (ʢʦʨʝʥʝʚʠʭ ʜʝʥʜʨʠʪʽʚ, ʨʦʟʛʘʣʫʞʝʥʥʷ); 

7) ʚʫʟʣʠ ʟʯʣʝʥʫʚʘʥʥʷ; 

8) ʘʚʪʦʥʦʤʥʽ ʢʦʤʧʦʥʝʥʪʠ.  

ɼʦʩʣʽʜʥʠʮʴʢʠʡ ʧʽʜʭʽʜ ʮʴʦʛʦ ʘʚʪʦʨʘ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʩʠʩʪʝʤʽ ʣʦʛʽʯʥʦ 

ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʧʦʥʷʪʴ: ʛʽʣʢʘ ï ʜʝʥʜʨʠʪ ï ʜʝʨʝʚʦ; ʮʠʢʣ ï ʦʩʪʽʚ ï ʷʨʫʩ. 

ʉʢʣʘʜʥʽʩʪʴ ʩʪʨʫʢʪʫʨʠ ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʝʨʝʞʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʽʣʴʢʽʩʪʶ ʷʨʫʩʽʚ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʘʤʝ ʮʽ ʢʦʤʧʦʥʝʥʪʠ ʪʘ ʾʭ ʩʧʦʣʫʯʝʥʥʷ, ʉ.ɸ. ʊʘʨʭʦʚ 

ʚʠʜʽʣʷʻ ʧʦʢʘʟʥʠʢʠ ʩʢʣʘʜʥʦʩʪʽ ʩʪʨʫʢʪʫʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʫ 

ʧʦʜʘʣʴʰʦʤʫ ʧʨʦʚʦʜʠʪʠ ʨʦʟʯʣʝʥʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʝʨʝʞ. ʋʩʝ ʮʝ 

ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʪʨʘʥʩʧʦʨʪʥʽ ʤʝʨʝʞʽ. ʆʩʥʦʚʦʶ ʜʣʷ ʢʣʘʩʠʬʽʢʘʮʽʾ 

ʮʠʢʣʽʯʥʠʭ ʤʝʨʝʞ ʻ ʯʠʩʣʦ ʪʦʧʦʣʦʛʽʯʥʠʭ ʷʨʫʩʽʚ ʫ ʾʭ ʮʠʢʣʽʯʥʦʤʫ ʦʩʪʦʚʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʘʚʪʦʨ [1,2] ʥʘʤʘʛʘʻʪʴʩʷ ʦʭʦʧʠʪʠ ʷʢʦʤʦʛʘ ʙʽʣʴʰʝ ʦʩʥʦʚʥʠʭ 

ʪʦʧʦʤʝʪʨʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʽʟʥʠʭ ʚʠʜʽʚ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʝʨʝʞ, ʱʦ, ʫ ʩʚʦʶ 

ʯʝʨʛʫ, ʫ ʧʦʜʘʣʴʰʦʤʫ ʩʧʨʠʷʪʠʤʝ ʦʙˇʨʫʥʪʦʚʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʶ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʤʝʨʝʞ ʤʫʣʴʪʠ- ʪʘ ʽʥʪʝʨʤʦʜʘʣʴʥʠʭ ʧʝʨʝʚʝʟʝʥʴ, ʷʢʽ ʥʝʚʧʠʥʥʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʚ 

ʋʢʨʘʾʥʽ. 

ʅʘ ʦʩʥʦʚʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʤʝʪʦʜʫ ʉ.ɸ. ʊʘʨʭʦʚ ʟʜʽʡʩʥʶʻ ʘʥʘʣʽʟ 

ʩʢʣʘʜʥʦʩʪʽ ʩʪʨʫʢʪʫʨʠ ʤʝʨʝʞ ʟʘ ʪʦʧʦʣʦʛʽʯʥʠʤʠ ʢʣʘʩʘʤʠ ʫ ʨʦʟʨʽʟʽ ʢʨʘʾʥ ʩʚʽʪʫ. 

ʅʘʡʙʽʣʴʰ ʩʢʣʘʜʥʽ ʟʘ ʩʪʨʫʢʪʫʨʦʶ ʤʝʨʝʞʽ ʟʘʣʽʟʥʠʮʴ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ɭʚʨʦʧʽ, 

ʚʝʨʰʠʪʴ ʪʫʪ ʤʝʨʝʞʘ ʅʽʤʝʯʯʠʥʠ, ʫ ʾʾ ʦʩʪʦʚʽ ʥʘʷʚʥʽ 7 ʪʦʧʦʣʦʛʽʯʥʠʭ ʷʨʫʩʽʚ. 

ɸʚʪʦʨʫ ʮʴʦʛʦ ʤʝʪʦʜʫ ʚʜʘʣʦʩʷ ʟʽʙʨʘʪʠ ʢʘʨʪʦʛʨʘʬʽʯʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 
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ʪʦʧʦʣʦʛʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʤʝʨʝʞ ʟʘʣʽʟʥʠʮʴ ʧʦ ʫʩʽʤ ʜʝʨʞʘʚʘʤ ʩʚʽʪʫ [2]. ʋ ʟʚô̫ʟʢʫ ʟ 

ʚʽʜʩʫʪʥʽʩʪʶ ʧʦʜʽʙʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʤʝʨʝʞ ʘʥʘʣʽʟ ʙʫʚ 

ʧʨʦʚʝʜʝʥʠʡ ʣʠʰʝ ʧʦ 15 ʢʨʘʾʥʘʤ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɹʝʣʴʛʽʻʶ, 

ʥʘʧʨʠʢʣʘʜ, ʪʦʧʦʣʦʛʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʈʌ ʧʨʦʩʪʽʰʝ ʥʘ ʦʜʠʥ 

ʪʦʧʦʣʦʛʽʯʥʠʡ ʷʨʫʩ (ʟʦʢʨʝʤʘ, ʫ ʊʫʣʴʩʴʢʦʾ ʦʙʣʘʩʪʽ ʥʘʡʩʢʣʘʜʥʽʰʠʡ ï 4-ʡ ʢʣʘʩ 

ʩʢʣʘʜʥʦʩʪʽ, ʙʽʣʴʰʽʩʪʴ ʤʝʨʝʞ ʘʚʪʦʜʦʨʽʛ ʈʌ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ 2-ʛʦ ʢʣʘʩʫ ʩʢʣʘʜʥʦʩʪʽ, 

ʘ ʍʘʙʘʨʦʚʩʴʢʠʡ ʢʨʘʡ ï ʜʦ 1-ʛʦ ʢʣʘʩʫ ʩʢʣʘʜʥʦʩʪʽ).  

ʅʘʡʙʽʣʴʰ ʮʽʢʘʚʠʤ ʚʠʩʥʦʚʢʦʤ ʨʦʙʦʪʠ [2], ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʻ ʥʘʩʪʫʧʥʠʡ: 

çɺʠʷʚʣʝʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʦʩʪʦʨʦʚʦʾ ʧʦʙʫʜʦʚʠ ʤʝʨʝʞ ʨʽʟʥʠʭ ʚʠʜʽʚ 

ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʨʽʟʥʠʭ ʨʽʚʥʽʚ ʤʘʩʰʪʘʙʫ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʜʣʷ ʚʩʽʭ 

ʚʠʚʯʝʥʠʭ ʤʝʨʝʞ (ʟʘʣʽʟʥʠʮʴ, ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ, ʤʽʩʴʢʦʛʦ ʧʘʩʘʞʠʨʩʴʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ) ʭʘʨʘʢʪʝʨʥʘ ʪʦʧʦʤʦʨʬʦʣʦʛʽʯʥʘ ʩʭʦʞʽʩʪʴ. ɺʠʷʚʣʝʥʦ, ʱʦ ʮʽ 

ʤʝʨʝʞʽ ʤʘʶʪʴ ʦʜʥʽ ʡ ʪʽ ʞ ʩʪʨʫʢʪʫʨʥʽ ʝʣʝʤʝʥʪʠ (ʮʠʢʣʠ ʪʘ ʛʽʣʢʠ) ʽ 

ʢʦʤʧʦʥʝʥʪʠ (ʮʠʢʣʽʯʥʽ ʦʩʪʦʚʠ, ʜʝʥʜʨʠʪʠ, ʘʚʪʦʥʦʤʥʽ ʢʦʤʧʦʥʝʥʪʠ). ɺʦʥʠ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʣʠʰʝ ʯʠʩʣʦʤ ʪʘ ʨʦʟʤʽʨʘʤʠ ʮʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ ʢʦʤʧʦʥʝʥʪʽʚè. 

ʉʘʤʝ ʮʝʡ ʚʠʩʥʦʚʦʢ ʜʦʟʚʦʣʷʻ ʫ ʧʦʜʘʣʴʰʦʤʫ ʉ.ɸ. ʊʘʨʭʦʚʫ ʧʨʦʚʦʜʠʪʠ ʚʠʚʯʝʥʥʷ 

ʧʨʦʩʪʦʨʦʚʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʨʦʩʪʫ ʽ/ʘʙʦ ʨʦʟʧʘʜʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʝʨʝʞ. 

ɸʚʪʦʨ [1,2] ʪʘʢʦʞ ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʽʟ ʝʚʦʣʶʮʽʾ ʤʝʨʝʞ ʨʽʟʥʠʭ ʚʠʜʽʚ 

ʪʨʘʥʩʧʦʨʪʫ (ʢʫʜʠ ʚʭʦʜʷʪʴ ʤʝʨʝʞʽ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʤʝʨʝʞʽ ʨʽʟʥʠʭ 

ʚʠʜʽʚ ʤʽʩʴʢʦʛʦ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ï ʘʚʪʦʙʫʩʠ, ʤʝʪʨʦ, ʪʨʘʤʚʘʡ). 

ʆʩʢʽʣʴʢʠ ʝʚʦʣʶʮʽʷ ʨʦʟʫʤʽʻʪʴʩʷ ʫ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʷʢ ʟʨʦʩʪʘʥʥʷ ʘʙʦ ʨʦʟʧʘʜ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʝʨʝʞʽ ʉ.ɸ. ʊʘʨʭʦʚ ʚʠʚʯʘʻ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʨʦʩʪʫ ʪʘ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʨʦʟʧʘʜʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʝʨʝʞ. 

ʋ [1] ʘʚʪʦʨ ʚʠʜʽʣʷʻ ʥʘʩʪʫʧʥʽ ʪʠʧʠ ʨʦʟʚʠʪʢʫ ʤʝʨʝʞ: 

1) ʧʨʦʩʪʝ ʥʘʨʦʱʫʚʘʥʥʷ ʟ ʢʽʥʮʝʚʦʶ ʩʪʘʛʥʘʮʽʻʶ ʢʦʥʬʽʛʫʨʘʮʽʾ; 

2) ʧʦʚʥʠʡ ʨʦʟʚʠʪʦʢ (ʥʘʨʦʱʫʚʘʥʥʷ, ʩʪʘʛʥʘʮʽʷ, ʨʦʟʧʘʜ); 

3) ʩʢʣʘʜʥʠʡ ʪʠʧ ʨʦʟʚʠʪʢʫ (ʥʘʨʦʱʫʚʘʥʥʷ, ʧʦʪʽʤ ʩʪʘʜʽʾ, ʷʢʽ ʩʧʦʣʫʯʘʶʪʴ ʫ 

ʩʦʙʽ ʨʽʟʥʦʩʧʨʷʤʦʚʘʥʽ ʩʪʘʥʠ ʨʦʟʚʠʪʢʫ ʫ ʮʝʥʪʨʘʣʴʥʽʡ ʪʘ ʧʝʨʠʬʝʨʽʡʥʽʡ ʯʘʩʪʠʥʘʭ); 

4) ʙʣʫʢʘʶʯʠʡ ʨʦʟʚʠʪʦʢ (ʥʘʨʦʱʫʚʘʥʥʷ, ʥʝʩʪʽʡʢʘ ʩʪʘʛʥʘʮʽʷ). 
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ʇʨʦʮʝʩ ʫʪʚʦʨʝʥʥʷ ʢʦʥʢʨʝʪʥʦʾ ʤʝʨʝʞʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʥʘʩʪʫʧʥʽʡ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ: 

¶ʧʦʷʚʘ ʧʝʨʰʠʭ ʝʣʝʤʝʥʪʽʚ ʽ ʥʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ; 

¶ʟʚô̫ʟʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ; 

¶ʜʝʨʝʚʦʫʪʚʦʨʝʥʥʷ ʘʙʦ ʜʝʥʪʜʨʠʪʠʟʘʮʽʷ (ʚʠʜʦʚʞʝʥʥʷ, ʨʦʟʛʘʣʫʞʝʥʥʷ); 

¶ʮʠʢʣʦʫʪʚʦʨʝʥʥʷ (ʟʘʤʠʢʘʥʥʷ ʮʠʢʣʫ, ʜʨʦʙʣʝʥʥʷ ʮʠʢʣʫ). 

ʇʨʦʮʝʩ ʨʫʡʥʫʚʘʥʥʷ ʤʝʨʝʞʽ ʡʜʝ ʫ ʟʚʦʨʦʪʥʦʤʫ ʧʦʨʷʜʢʫ. 

ɺʚʝʜʝʥʥʷ ʉ.ɸ. ʊʘʨʭʦʚʠʤ ʧʦʥʷʪʴ çʦʩʪʽʚè ʡ çʪʦʧʦʣʦʛʽʯʥʠʡ ʷʨʫʩè ʜʣʷ ʦʧʠʩʫ 

ʪʦʧʦʣʦʛʽʯʥʦʾ ʧʦʙʫʜʦʚʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʝʨʝʞ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʚʘʞʣʠʚʽ 

ʨʝʟʫʣʴʪʘʪʠ , ʷʢʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʾʭ ʝʚʦʣʶʮʽʾ. ʅʘʧʨʠʢʣʘʜ, ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʤʝʨʝʞʽ ʨʽʟʥʠʭ ʚʠʜʽʚ ʪʨʘʥʩʧʦʨʪʫ ʤʘʶʪʴ, ʧʦ ʩʫʪʽ, ʦʜʥʦʪʠʧʥʫ ʪʦʧʦʣʦʛʽʯʥʫ 

ʩʪʨʫʢʪʫʨʫ, ʱʦ ʩʢʣʘʜʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʝʨʝʞ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʧʨʦʩʪʦʨʦʚʠʭ ʨʦʟʤʽʨʽʚ ʦʭʦʧʣʶʚʘʥʠʭ ʥʠʤʠ ʪʝʨʠʪʦʨʽʡ, ʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʧʦʜʽʡ ʫ 

ʝʚʦʣʶʮʽʾ ʪʦʧʦʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʝʨʝʞ ʟ ʜʫʞʝ ʚʠʩʦʢʦʶ 

ʪʦʯʥʽʩʪʶ ʧʝʨʝʜʙʘʯʝʥʘ ʨʦʟʨʦʙʣʝʥʦʶ ʪʝʦʨʽʻʶ, ʭʦʯʘ ʦʩʪʘʥʥʷ, ʟʨʦʟʫʤʽʣʦ, ʥʝ 

ʤʦʞʝ ʧʝʨʝʜʙʘʯʠʪʠ ʪʝʨʤʽʥ ʯʘʩʫ, ʢʦʣʠ ʥʘʩʪʘʥʫʪʴ ʢʦʥʢʨʝʪʥʽ ʧʦʜʽʾ ʫ 

ʢʦʥʢʨʝʪʥʠʭ ʤʝʨʝʞʘʭ. 

ʇʨʠʯʠʥʘʤʠ ʧʨʦʮʝʩʫ ʨʫʡʥʫʚʘʥʥʷ ʤʝʨʝʞ ʻ ʥʘʩʪʫʧʥʽ: 

1) ʧʦʷʚʘ ʥʦʚʦʛʦ, ʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʦʛʦ ʡ ʰʚʠʜʢʦʛʦ, ʚʠʜʫ ʪʨʘʥʩʧʦʨʪʫ ʪʘ 

ʧʦʩʪʫʧʦʚʝ ʚʠʪʽʩʥʝʥʥʷ ʤʝʨʝʞʝʶ ʮʴʦʛʦ ʥʦʚʦʛʦ ʚʠʜʫ ʤʝʨʝʞʽ ʩʪʘʨʦʛʦ ʚʠʜʫ 

ʪʨʘʥʩʧʦʨʪʫ (ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʡ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ, ʧʦʚôʷʟʘʥʠʭ ʟ ʪʨʘʥʩʧʦʨʪʥʠʤʠ 

ʢʘʨʙʦʥʦʚʠʤʠ ʚʠʢʠʜʘʤʠ, ʷʢʽ ʫ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ (ʦʩʦʙʣʠʚʦ, ʫ ɭʚʨʦʧʽ) ʥʘʤʘʛʘʶʪʴʩʷ 

ʚʩʽʣʷʢʦ ʟʤʝʥʰʫʚʘʪʠ ʽ ʫ ʥʝʜʘʣʝʢʦʤʫ ʤʘʡʙʫʪʥʴʦʤʫ (ʧʨʠʙʣʠʟʥʦ ʜʦ 2050 ʨʦʢʫ) 

ʟʚʝʩʪʠ ʜʦ ʥʫʣʷ), (ʮʝ ʪʘʢ ʟʚʘʥʘ çʜʽʘʭʦʨʥʘè ʢʦʥʢʫʨʝʥʮʽʷ ʤʽʞ ʤʝʨʝʞʘʤʠ 

çʩʪʘʨʽʶʯʦʛʦè ʽ ʥʦʚʦʛʦ ʚʠʜʽʚ ʪʨʘʥʩʧʦʨʪʫ); 

2) ʞʦʨʩʪʢʘ ʝʢʦʥʦʤʽʯʥʘ ʢʦʥʢʫʨʝʥʮʽʷ ʧʘʨʘʣʝʣʴʥʠʭ ʣʽʥʽʡ ʨʽʟʥʠʭ ʚʠʜʽʚ 

(ʩʠʥʭʨʦʥʥʘ ʧʨʦʩʪʦʨʦʚʘ ʢʦʥʢʫʨʝʥʮʽʷ ʜʚʦʭ ʽ ʙʽʣʴʰʝ ʚʠʜʽʚ ʪʨʘʥʩʧʦʨʪʫ (ʧʨʠ 

ʧʘʨʘʣʝʣʽʟʤʽ ʾʭ ʣʽʥʽʡ); 

3) ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʘ ʜʝʛʨʘʜʘʮʽʷ ʪʝʨʠʪʦʨʽʾ, ʧʦʚôʷʟʘʥʘ ʟ ʧʨʠʧʠʥʝʥʥʷʤ 

ʥʘ ʥʽʡ ʫʩʷʢʦʛʦ ʚʠʜʫ ʜʽʷʣʴʥʦʩʪʽ; 
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4) ʧʦʣʽʪʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʽ ʧʨʠʯʠʥʠ, ʢʦʣʠ ʟʘʪʷʞʥʽ ʢʦʥʬʣʽʢʪʠ ʤʽʞ ʩʫʩʽʜʥʽʤʠ 

ʢʨʘʾʥʘʤʠ ʘʙʦ ʚʥʫʪʨʽʰʥʷ ʽʟʦʣʴʦʚʘʥʽʩʪʴ ʜʝʨʞʘʚʠ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʩʪʚʦʨʝʥʥʷ 

ʚʧʦʜʦʚʞ ʢʦʨʜʦʥʽʚ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʚʘʢʫʫʤʫ, ʥʘʩʣʽʜʢʦʤ ʯʦʛʦ ʻ 

ʧʨʠʧʠʥʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʧʦʣʫʯʝʥʥʷ ʯʝʨʝʟ ʢʦʨʜʦʥ ʡ ʫ ʧʨʠʢʦʨʜʦʥʥʽʡ ʩʤʫʟʽ 

(ʚʽʡʥʘ ʤʽʞ ʈʌ ʪʘ ʋʢʨʘʾʥʦʶ, ʥʘʧʨʫʞʝʥʽ ʩʪʦʩʫʥʢʠ ʟ ɹʽʣʦʨʫʩʩʶ); 

5) ʧʨʠʨʦʜʥʦ-ʢʘʪʘʩʪʨʦʬʽʯʥʽ ʷʚʠʱʘ; 

6) ʚʽʡʩʴʢʦʚʽ ʜʽʾ (ʪʨʠʚʘʶʯʘ ʚʽʡʥʘ ʤʽʞ ʋʢʨʘʾʥʦʶ ʪʘ ʈʌ). 

ʅʘʟʚʘʥʽ ʚʠʱʝ ʧʨʠʯʠʥʠ ʟ ʯʝʪʚʝʨʪʦʾ ʜʦ ʰʦʩʪʦʾ, ʷʢʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʨʫʡʥʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʝʨʝʞ, ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʫʤʦʚʥʦ ʜʦ çʬʦʨʩ-ʤʘʞʦʨʥʠʭè. 

ʅʘ ʞʘʣʴ, ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʝʨʝʞ ʋʢʨʘʾʥʠ (ʦʩʦʙʣʠʚʦ, ʫ ʟʦʥʽ 

ʪʨʠʚʘʶʯʠʭ ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ ʪʘ ʚʥʘʩʣʽʜʦʢ ʨʫʡʥʫʚʘʥʴ, ʥʘʥʝʩʝʥʠʭ ʚʽʡʥʦʶ ʟ ʈʌ) 

ʟʘʨʘʟ ʩʭʠʣʴʥʽ ʜʦ ʧʨʦʮʝʩʽʚ ʨʫʡʥʫʚʘʥʥʷ ʚʥʘʩʣʽʜʦʢ ʮʠʭ ʦʙʩʪʘʚʠʥ, ʱʦ ʩʢʣʘʣʠʩʷ. 

ʍʦʯʘ ʽʩʥʫʶʪʴ ʽ ʧʨʦʮʝʩʠ ʜʝʛʨʘʜʘʮʽʾ ʜʝʷʢʠʭ ʪʝʨʠʪʦʨʽʡ ʋʢʨʘʾʥʠ ʟ ʽʥʰʠʭ ʧʨʠʯʠʥ (ʫ 

ʜʦʚʦʻʥʥʽ ʯʘʩʠ ʥʘ ʥʠʭ ʟʤʝʥʰʫʚʘʣʘʩʴ ʯʠʩʝʣʴʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ, ʚʠʨʦʙʣʝʥʥʷ 

ʨʦʜʦʚʠʱ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ, ʟʛʦʨʪʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚ ʽ ʪ. ʽʥ.).  

ɺʠʚʯʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦʾ ʝʚʦʣʶʮʽʾ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʝʨʝʞ ʜʦʟʚʦʣʠʣʦ ʉ.ɸ. 

ʊʘʨʭʦʚʫ ʚʠʜʽʣʠʪʠ ʦʩʥʦʚʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʾʭ ʨʦʩʪʫ ʪʘ ʨʦʟʧʘʜʫ.  

ʋ ʷʢʦʩʪʽ ʧʨʦʩʪʦʨʦʚʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʨʦʩʪʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʝʨʝʞ, 

ʟʘʛʘʣʴʥʠʭ ʜʣʷ ʤʝʨʝʞ ʫʩʽʭ ʚʠʜʽʚ ʪʨʘʥʩʧʦʨʪʫ ʡ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʨʽʚʥʽʚ, ʘʚʪʦʨ 

[2] ʚʠʟʥʘʯʘʻ ʪʨʠ ʛʨʫʧʠ. 

1. ʊʦʧʦʣʦʛʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʫʩʽʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʝʨʝʞ ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʧʦ 

ʦʜʥʽʡ ʽ ʪʽʡ ʩʘʤʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ: ʧʨʦʩʪʘ ʩʪʨʫʢʪʫʨʘ ʧʦʩʪʫʧʦʚʦ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʫ 

ʙʘʛʘʪʦʷʨʫʩʥʫ ʮʠʢʣʽʯʥʫ ʤʝʨʝʞʫ ʟ ʚʝʣʠʢʠʤ ʮʠʢʣʽʯʥʠʤ ʦʩʪʦʚʦʤ ʡ ʥʝʚʝʣʠʯʢʠʤʠ 

ʟʦʚʥʽʰʥʽʤʠ ʪʘ ʚʥʫʪʨʽʰʥʽʤʠ ʜʝʥʜʨʠʪʘʤʠ. ʂʦʞʥʦʤʫ ʢʣʘʩʫ ʪʦʧʦʣʦʛʽʯʥʦʾ 

ʩʢʣʘʜʥʦʩʪʽ ʚʽʜʧʦʚʽʜʘʻ ʩʚʦʷ ʩʪʘʜʽʷ ʨʦʩʪʫ. ʄʝʨʝʞʽ ʤʦʞʫʪʴ ʧʨʦʡʪʠ ʩʪʽʣʴʢʠ ʩʪʘʜʽʡ, 

ʩʢʽʣʴʢʠ ʾʤ ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʡʪʠ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʪʘ ʧʨʠʨʦʜʥʠʡ 

ʧʦʪʝʥʮʽʘʣ ʪʝʨʠʪʦʨʽʾ ʡ ʭʘʨʘʢʪʝʨ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

2. ʋ ʤʝʨʝʞʘʭ ʚʽʜʙʫʚʘʶʪʴʩʷ ʦʜʥʽ ʡ ʪʽ ʞ ʢʦʥʬʽʛʫʨʘʮʽʡʥʽ ʟʤʽʥʠ ï ʘʢʪʠ 

ʢʦʥʥʝʢʮʽʾ, ʜʝʨʝʚʦʫʪʚʦʨʝʥʥʷ, ʮʠʢʣʦʫʪʚʦʨʝʥʥʷ ï ʦʜʥʽ ʡ ʪʽ ʞ ʧʦʢʦʤʧʦʥʝʥʪʥʽ 
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ʧʨʦʮʝʩʠ ï ʧʦʣʽʮʝʥʪʨʠʟʘʮʽʷ ï ʢʦʥʩʦʣʽʜʘʮʽʷ, ʜʝʥʜʨʠʪʠʟʘʮʽʷ ʪʘ ʫʪʚʦʨʝʥʥʷ ʦʩʪʦʚʽʚ 

[2]. 

3. ɼʚʽ ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʝʨʝʞʽ ï ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʝ 

ʦʭʦʧʣʝʥʥʷ ʡ ʚʽʜʥʦʩʥʦ ʨʽʚʥʦʤʽʨʥʝ ʪʘ ʥʘʜʽʡʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ ï 

ʩʫʧʝʨʝʯʘʪʴ ʦʜʥʘ ʦʜʥʽʡ. ʎʝ ʧʨʦʪʠʨʽʯʯʷ ʚʠʨʽʰʫʻʪʴʩʷ ʰʣʷʭʦʤ ʯʝʨʛʫʚʘʥʥʷ ʜʚʦʭ 

ʦʩʥʦʚʥʠʭ ʧʨʦʮʝʩʽʚ ʫʪʚʦʨʝʥʥʷ ʤʝʨʝʞʽ ï ʜʝʥʜʨʠʪʠʟʘʮʽʾ ʡ ʮʠʢʣʦʫʪʚʦʨʝʥʥʷ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʦʩʥʦʚʥʦʶ ʧʨʦʩʪʦʨʦʚʦʶ ʟʘʢʦʥʦʤʽʨʥʽʩʪʶ ʨʦʩʪʫ ʮʠʢʣʽʯʥʠʭ ʤʝʨʝʞ ʻ 

ʢʦʣʠʚʥʠʡ ʭʘʨʘʢʪʝʨ ʧʨʦʮʝʩʽʚ ʜʝʥʜʨʠʪʠʟʘʮʽʾ ʡ ʫʪʚʦʨʝʥʥʷ ʦʩʪʦʚʽʚ. 

ʇʨʦʩʪʦʨʦʚʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʨʦʟʧʘʜʫ ʤʝʨʝʞʽ ʨʦʟʫʤʽʶʪʴ ʷʢ ʨʫʡʥʫʚʘʥʥʷ 

ʤʝʨʝʞʽ, ʢʦʪʨʝ ʟʚʦʜʠʪʴʩʷ ʜʦ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʪʦʧʦʣʦʛʽʯʥʦʾ ʩʢʣʘʜʥʦʩʪʽ. ʐʽʩʪʴ 

ʧʨʠʯʠʥ, ʷʢʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʮʴʦʛʦ, ʥʘʟʚʘʥʽ ʚʠʱʝ.  

ʆʩʥʦʚʥʦʶ ʟʘʢʦʥʦʤʽʨʥʽʩʪʶ ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʧʘʜʫ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʤʝʨʝʞ ʻ ʦʜʥʽ ʡ ʪʽ ʞ ʩʘʤʽ ʢʦʥʬʽʛʫʨʘʮʽʡʥʽ ʟʤʽʥʠ (ʘʢʪʠ ʜʠʩʢʦʥʥʝʢʮʽʽ, 

ʨʫʡʥʫʚʘʥʥʷ ʜʝʨʝʚ, ʮʠʢʣʦ- ʪʘ ʦʩʪʦʚʦʨʫʡʥʫʚʘʥʥʷ) ʪʘ ʦʜʥʽ ʡ ʪʽ ʞ 

ʧʦʢʦʤʧʦʥʝʥʪʥʽ ʧʨʦʮʝʩʠ ʨʦʟʧʘʜʫ (ʧʦʧʝʨʝʤʽʥʥʽ ʭʚʠʣʽ ʘʜʨʝʥʜʨʠʪʠʟʘʮʽʾ ʡ 

ʮʠʢʣʦ- ʪʘ ʦʩʪʦʚʦʨʫʡʥʫʚʘʥʥʷ ʽ ʜʠʩʢʦʥʥʝʢʮʽʡʥʽ) [2].  

ʉ.ɸ. ʊʘʨʭʦʚ ʪʘʢʦʞ ʚʠʷʚʠʚ ʪʦʧʦʣʦʛʽʯʥʽ ʜʝʬʝʢʪʠ ʩʪʨʫʢʪʫʨʠ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʤʝʨʝʞ. ʎʽ ʜʝʬʝʢʪʠ ʡ ʤʝʪʦʜʠ ʾʭ ʫʩʫʥʝʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʧʨʘʢʪʠʯʥʦ, ʧʽʩʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʪʦʧʦʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʝʨʝʞʽ, ʧʦʟʥʘʯʘʪʠ 

ʥʝʦʙʭʽʜʥʽ ʩʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʫ ʥʽʡ ʜʣʷ ʣʽʢʚʽʜʘʮʽʾ ʮʠʭ ʧʦʟʥʘʯʝʥʠʭ ʜʝʬʝʢʪʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʽʜʭʦʜʫ ʨʦʙʽʪ [1,2] ʩʪʘʻ ʤʦʞʣʠʚʠʤ 

ʚʠʚʯʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʽʩʥʫʶʯʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʝʨʝʞʽ ʋʢʨʘʾʥʠ, ʚʠʷʚʣʝʥʥʷ 

ʜʝʬʝʢʪʽʚ ʡ ʦʢʨʝʩʣʝʥʥʷ ʥʘʧʨʷʤʢʽʚ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʮʽʻʾ ʩʪʨʫʢʪʫʨʠ. 

ʉʧʦʣʫʯʝʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʨʦʟʨʦʙʦʢ ʉ.ɸ. ʊʘʨʭʦʚʘ ʫ ʪʝʨʤʽʥʘʭ ʩʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʦʾ ʛʝʦʛʨʘʬʽʾ ʟ ʤʝʪʦʜʘʤʠ ʨʝʛʽʦʥʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢʠ ʫ ʧʦʜʘʣʴʰʦʤʫ ʤʦʞʝ 

ʥʘʜʘʪʠ ʧʦʪʫʞʥʠʡ ʜʦʩʣʽʜʥʠʮʴʢʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʚʠʚʯʝʥʥʷ ʜʠʥʘʤʽʢʠ 

ʧʨʦʩʪʦʨʦʚʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʩʠʩʪʝʤ. 

2. ʄʝʪʦʜʠʢʘ ʘʥʘʣʽʟʫ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ ɻ.ɸ. 

ɻʦʣʴʮʷ.  
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ʈʦʙʦʪʠ ʧʨʦʬʝʩʦʨʘ ɻ.ɸ. ɻʦʣʴʮʷ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʽʡʪʠ ʜʦ ʘʥʘʣʽʟʫ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʝʨʝʞ, ʚʘʥʪʘʞʦʧʦʪʦʢʽʚ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʾʭ ʟʚôʷʟʢʫ ʽʟ ʨʦʟʩʝʣʝʥʥʷʤ 

[4]. ɺʠʷʚʣʝʥʽ ʜʠʥʘʤʽʯʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚʟʘʻʤʦʟʚôʷʟʢʫ çʪʨʘʥʩʧʦʨʪ ï 

ʨʦʟʩʝʣʝʥʥʷè, ʢʦʪʨʽ ʜʦʟʚʦʣʠʣʠ ʚʠʢʦʨʠʩʪʘʪʠ ʾʭ ʜʣʷ ʨʦʟʨʦʙʢʠ ʧʨʠʥʮʠʧʽʚ ʽ ʤʝʪʦʜʽʚ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʘʩʪʫʧʥʠʭ ʧʽʜʩʠʩʪʝʤ: 

ʘ) ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ, ʷʢʘ ʧʽʜʨʦʟʜʽʣʷʻʪʴʩʷ ʥʘ ʤʽʩʴʢʫ, ʤʘʛʽʩʪʨʘʣʴʥʫ, 

ʤʽʩʮʝʚʫ, ʩʽʣʴʩʴʢʫ ʥʘ ʨʽʚʥʽ ʢʨʘʾʥʠ, ʨʝʩʧʫʙʣʽʢʠ, ʦʙʣʘʩʪʽ; 

ʙ) ʤʝʨʝʞʽ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ (ʤʽʩʴʢʦʾ ʪʘ ʩʽʣʴʩʴʢʦʾ) ï ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʽ 

ʨʦʟʧʦʜʽʣ ʟʘ ʣʶʜʥʽʩʪʶ ʥʘ ʨʽʚʥʽ ʢʨʘʾʥʠ ʫ ʮʽʣʦʤʫ; 

ʚ) ʤʘʡʙʫʪʥʽʭ ʧʘʩʘʞʠʨʩʴʢʠʭ ʧʦʪʦʢʽʚ ʫ ʤʽʩʪʘʭ ʪʘ ʘʛʣʦʤʝʨʘʮʽʷʭ; 

ʛ) ʨʦʟʧʦʜʽʣʫ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʾ ʨʦʙʦʪʠ ʡ ʟʘʙʨʫʜʥʝʥʴ ʦʪʦʯʫʶʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʟʘ ʧʨʦʪʷʞʥʽʩʪʶ ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʝʨʝʞʽ (ʬʫʥʢʮʽʷ ʨʦʟʧʦʜʽʣʫ 

ʡʤʦʚʽʨʥʦʩʪʝʡ) ʥʘ ʨʽʚʥʽ ʢʨʘʾʥʠ, ʨʝʩʧʫʙʣʽʢʠ, ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʛʦ ʨʘʡʦʥʫ, ʤʽʩʪʘ. 

ʇʘʨʘʤʝʪʨʠ ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʝʨʝʞʽ ʟʘ ʢʨʠʪʝʨʽʻʤ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʤʝʨʝʞʽ 

ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʚʠʷʚʣʷʶʪʴ ʩʪʽʡʢʫ ʜʠʥʘʤʽʯʥʫ ʟʚôʷʟʥʽʩʪʴ ʽʟ 

ʫʟʘʛʘʣʴʥʝʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ (ʟʘ ʪʠʧʦʤ ʣʦʛʽʩʪʠʯʥʦʾ 

ʢʨʠʚʦʾ). ʊʨʠʚʘʣʽʩʪʴ ʧʝʨʝʩʫʚʘʥʥʷ ʫ ʧʽʚʛʦʜʠʥʠ (ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʨʘʥʩʧʦʨʪʫ, 

ʚʢʣʶʯʘʶʯʠ ʧʽʜʭʽʜ ʪʘ ʦʯʽʢʫʚʘʥʥʷ) ʽ ʫ ʜʚʽ ʛʦʜʠʥʠ (ʧʨʠ ʧʽʰʦʭʽʜʥʦʤʫ ʧʝʨʝʩʫʚʘʥʥʽ) 

ʚʠʟʥʘʯʘʶʪʴ ʨʘʜʽʫʩʠ ʪʨʫʜʦʚʠʭ ʟʚôʷʟʢʽʚ ʽ ʪʝʨʠʪʦʨʽʘʣʴʥʽ ʨʦʟʤʽʨʠ ʤʽʩʪ ʽʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʝʬʝʢʪʫ ʜʠʥʘʤʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ ʟ ʨʦʟʚʠʪʢʦʤ ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʩʫʚʘʥʥʷ. 

ɼʠʥʘʤʽʯʥʘ ʩʪʽʡʢʽʩʪʴ ʬʫʥʢʮʽʾ ʨʦʟʧʦʜʽʣʫ ʪʨʘʥʩʧʦʨʪʥʦʾ ʨʦʙʦʪʠ ʟʘ 

ʧʨʦʪʷʞʥʽʩʪʶ ʤʝʨʝʞʽ, ʚʢʣʶʯʘʶʯʠ ʟʘʣʝʞʥʽʩʪʴ ʾʾ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʚʝʣʠʯʠʥʠ 

ʧʦʪʦʢʫ, ʧʦʯʠʥʘʶʯʠ ʟ ʧʝʚʥʦʾ ʡʦʛʦ ʚʝʣʠʯʠʥʠ, ʧʦʷʩʥʶʻʪʴʩʷ ʷʢ ʧʨʦʷʚ ʩʪʽʡʢʠʭ 

ʪʦʧʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʝʨʝʞʽ, ʷʢʘ ʟʚôʷʟʫʻ ʧʫʥʢʪʠ ʫʪʚʦʨʝʥʥʷ ʡ 

ʧʦʛʣʠʥʘʥʥʷ ʧʘʩʘʞʠʨʩʴʢʠʭ ʪʘ ʚʘʥʪʘʞʥʠʭ ʧʦʪʦʢʽʚ ʫ ʤʽʩʴʢʠʭ ʪʘ ʩʽʣʴʩʴʢʠʭ 

ʫʤʦʚʘʭ.  

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʨʝʛʫʣʷʨʥʘ ʪʨʘʥʩʧʦʨʪʥʘ ʤʝʨʝʞʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʧʦʚʪʦʨʶʚʘʥʠʭ ʦʜʥʘʢʦʚʠʭ ʜʽʣʷʥʦʢ ï ʢʦʤʽʨʦʢ. ɼʦʚʝʜʝʥʦ, ʱʦ ʟ ʙʫʜʴ-ʷʢʦʾ ʤʝʨʝʞʽ 

ʤʦʞʥʘ ʧʦʙʫʜʫʚʘʪʠ ʨʝʛʫʣʷʨʥʫ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʦʪʨʦʾ ʙʫʜʝ ʘʙʦ ʢʨʘʱʦʶ, ʘʙʦ 

ʪʘʢʦʶ, ʱʦ ʤʘʡʞʝ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʚʠʭʽʜʥʦʾ. ʋ ʨʝʛʫʣʷʨʥʠʭ ʤʝʨʝʞʘʭ 
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ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʚʽʛʘʮʽʡʥʽ ʧʽʜʭʦʜʠ ʧʨʠ ʦʙʨʘʥʥʽ ʥʘʧʨʷʤʢʫ ʨʫʭʫ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʥʘʚʽʛʘʮʽʡʥʠʭ ʧʨʠʥʮʠʧʽʚ ʩʧʨʦʱʫʻ ʧʨʦʮʝʩ ʨʫʭʫ ʧʦ ʤʝʨʝʞʽ ʡ 

ʟʥʠʞʫʻ ʚʘʨʪʽʩʪʴ ʧʦʾʟʜʦʢ.  

3. ɯʤʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʽʤʦʚʽʨʥʽʩʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ 

ʨʝʛʽʦʥʫ. 

ʋ ʨʦʙʦʪʘʭ [4-6] ʩʪʘʚʠʪʴʩʷ ʟʘʜʘʯʘ ʜʦʩʣʽʜʞʝʥʥʷ ʽʤʦʚʽʨʥʽʩʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʧʦʪʦʢʽʚ. ʌʦʨʤʫʣʶʶʪʴʩʷ ʦʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʘʣʽʟʘʮʽʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʝʨʝʞʽ ʟ 

ʤʥʦʞʠʥʦʶ ʚʭʦʜʽʚ ʽ ʚʠʭʦʜʽʚ ʜʣʷ ʧʦʙʫʜʦʚʠ ʽʤʽʪʘʮʽʡʥʦʾ ʤʦʜʝʣʽ. ʉʧʦʚʽʱʘʻʪʴʩʷ ʧʨʦ 

ʩʢʣʘʜ ʽ ʧʨʠʟʥʘʯʝʥʥʷ ʧʨʦʮʝʜʫʨ ʽʤʽʪʘʮʽʡʥʦʾ ʤʦʜʝʣʽ, ʷʢʘ ʦʙôʻʜʥʫʻ ʘʣʛʦʨʠʪʤ ʌʦʨʜʘ-

ʌʘʣʢʝʨʩʦʥʘ ʽ ʤʝʪʦʜ ʄʦʥʪʝ-ʂʘʨʣʦ. ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʽʤʽʪʘʮʽʡʥʽ ʤʦʜʝʣʽ ʨʝʛʽʦʥʘʣʴʥʦʾ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʝʨʝʞʽ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʚʧʣʠʚ ʚʠʧʘʜʢʦʚʠʭ ʚʥʫʪʨʽʰʥʽʭ ʧʦʪʦʢʽʚ ʡ 

ʽʤʦʚʽʨʥʽʩʥʝ ʩʪʘʨʽʥʥʷ ʜʦʨʽʛ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʧʦʪʦʢʫ ʫ ʤʝʨʝʞʽ ʪʘ ʚʠʟʥʘʯʝʥʥʷ çʚʫʟʴʢʠʭ ʤʽʩʮʴè ʫ ʤʝʨʝʞʽ ʜʦʨʽʛ.  
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ʋɼʂ 351.745 

ʑʆɼʆ ɺʀɺʏɽʅʅʗ ɼʀʉʎʀʇʃɯʅʀ ñʆʉʅʆɺʀ ʆʍʆʈʆʅʀ ʇʈɸʎɯò ɺ 

ɯʌʅʊʋʅɻ 

 

ʃʷʣʶʢ-ɺʽʪʝʨ ɻʘʣʠʥʘ ɼʤʠʪʨʽʚʥʘ, 

ʢ.ʙ.ʥ., ʜʦʮʝʥʪʢʘ, ʜʦʮʝʥʪʢʘ, 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʥʘʬʪʠ ʽ ʛʘʟʫ, 

ʤ. ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʆʜʥʠʤ ʟ ʛʦʣʦʚʥʠʭ ʥʘʧʨʷʤʽʚ ʜʦʪʨʠʤʘʥʥʷ ʙʝʟʧʝʢʠ ʧʨʘʮʽ ʻ 

ʦʪʨʠʤʘʥʥʷ ʥʘʣʝʞʥʦʾ ʦʩʚʽʪʠ ʟ ʧʨʦʙʣʝʤ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʪʘ ʥʘʣʝʞʥʦʛʦ ʟʘʭʠʩʪʫ 

ʧʨʘʮʽʚʥʠʢʽʚ ʫ ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚʘʭ. ɺʠʚʯʝʥʥʷ ʜʠʩʮʠʧʣʽʥʠ ñʆʩʥʦʚʠ ʦʭʦʨʦʥʠ 

ʧʨʘʮʽò ʻ ʜʦʩʠʪʴ ʚʘʞʣʠʚʠʤ ʫ ʚʠʱʽʡ ʪʝʭʥʽʯʥʽʡ ʰʢʦʣʽ. ʄʝʪʘ ʚʠʚʯʝʥʥʷ ʜʠʩʮʠʧʣʽʥʠ 

ʧʦʣʷʛʘʻ ʫ ʚʠʚʯʝʥʥʽ ʦʩʥʦʚʥʠʭ ʧʠʪʘʥʴ ʟ ʦʭʦʨʦʥʠ, ʙʝʟʧʝʢʠ ʧʨʘʮʽ, ʷʢʽ ʩʧʨʠʷʶʪʴ 

ʬʦʨʤʫʚʘʥʥʶ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʤʘʡʙʫʪʥʽʭ ʽʥʞʝʥʝʨʽʚ ʥʘʬʪʦʛʘʟʦʚʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʋʢʨʘʾʥʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʦʭʦʨʦʥʘ ʧʨʘʮʽ, ʙʝʟʧʝʢʘ ʧʨʘʮʽ, ʦʙôʻʢʪ, ʤʝʪʘ, ʟʘʚʜʘʥʥʷ. 

  

ɺ ɿʘʢʦʥʽ ʋʢʨʘʾʥʠ ñʇʨʦ ʦʭʦʨʦʥʫ ʧʨʘʮʽò ʚ ʩʪʘʪʪ1 ʟʘʟʥʘʯʝʥʦ, ʱʦ ʦʭʦʨʦʥʘ 

ʧʨʘʮʽ - ʮʝ ʩʠʩʪʝʤʘ ʧʨʘʚʦʚʠʭ, ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ, ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʠʭ, 

ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʭ ʽ ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ ʪʘ ʟʘʩʦʙʽʚ, 

ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʙʝʨʝʞʝʥʥʷ ʟʜʦʨʦʚôʷ ʽ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʣʶʜʠʥʠ ʚ ʧʨʦʮʝʩʽ 

ʪʨʫʜʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ [1]. 

ʗʢ ʥʘʫʢʦʚʘ ʜʠʩʮʠʧʣʽʥʘ, ñʆʩʥʦʚʠ ʦʭʦʨʦʥʠ ʧʨʘʮʽò, ʤʘʻ ʩʚʦʾ ʦʙôʻʢʪʠ ʪʘ 

ʤʝʪʦʜʠ ʚʠʚʯʝʥʥʷ, ʤʝʪʫ, ʟʘʚʜʘʥʥʷ ʪʘ ʬʫʥʢʮʽʾ.  

ʆʙôʻʢʪʦʤ ʾʾ ʚʠʚʯʝʥʥʷ, ʻ ʣʶʜʠʥʘ ʚ ʫʤʦʚʘʭ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʘ 

ʧʨʝʜʤʝʪʦʤ - ʟʘʭʠʩʪ ʞʠʪʪʷ ʽ ʟʜʦʨʦʚôʷ ʣʶʜʝʡ ʚ ʧʨʦʮʝʩʽ ʾʭ ʪʨʫʜʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʄʝʪʦʜʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʥʘʫʢʦʚʠʡ ʘʥʘʣʽʟ ʫʤʦʚ ʧʨʘʮʽ, ʚʠʨʦʙʥʠʯʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ 

ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʨʦʙʦʯʠʭ ʤʽʩʮʴ, ʪʨʫʜʦʚʠʭ ʦʧʝʨʘʮʽʡ, ʦʨʛʘʥʽʟʘʮʽʾ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʦʩʦʙʣʠʚʦʩʪʝʡ ʜʽʷʣʴʥʦʩʪʽ ʥʘʬʪʦʛʘʟʦʚʦʾ ʛʘʣʫʟʽ.  
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ʄʝʪʘ ʚʠʚʯʝʥʥʷ ʜʘʥʦʾ ʜʠʩʮʠʧʣʽʥʠ [2] - ʮʝ ʥʘʜʘʥʥʷ ʟʥʘʥʴ, ʫʤʽʥʴ, ʟʜʘʪʥʦʩʪʝʡ 

(ʢʦʤʧʝʪʝʥʮʽʡ) ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʰʣʷʭʦʤ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʦʭʦʨʦʥʦʶ ʧʨʘʮʽ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ 

(ʦʙôʻʢʪʘʭ ʛʦʩʧʦʜʘʨʩʴʢʦʾ, ʝʢʦʥʦʤʽʯʥʦʾ ʪʘ ʥʘʫʢʦʚʦ-ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ), 

ʬʦʨʤʫʚʘʥʥʷ ʫ ʩʪʫʜʝʥʪʽʚ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʦʩʦʙʠʩʪʫ ʪʘ ʢʦʣʝʢʪʠʚʥʫ ʙʝʟʧʝʢʫ ʽ 

ʫʩʚʽʜʦʤʣʝʥʥʷ ʥʝʦʙʭʽʜʥʦʩʪʽ ʦʙʦʚôʷʟʢʦʚʦʛʦ ʚʠʢʦʥʘʥʥʷ ʚ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ ʚʩʽʭ 

ʟʘʭʦʜʽʚ ʛʘʨʘʥʪʫʚʘʥʥʷ ʙʝʟʧʝʢʠ ʧʨʘʮʽ ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ. 

ɿʘʚʜʘʥʥʷ ʚʠʚʯʝʥʥʷ ʜʠʩʮʠʧʣʽʥʠ [2] ʧʦʣʷʛʘʻ ʫ ʥʘʙʫʪʪʽ ʩʪʫʜʝʥʪʘʤʠ ʟʥʘʥʴ, 

ʫʤʽʥʴ ʽ ʟʜʘʪʥʦʩʪʝʡ (ʢʦʤʧʝʪʝʥʮʽʡ) ʝʬʝʢʪʠʚʥʦ ʚʠʨʽʰʫʚʘʪʠ ʟʘʚʜʘʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʟ ʦʙʦʚôʷʟʢʦʚʠʤ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʤʦʛ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʪʘ ʛʘʨʘʥʪʫʚʘʥʥʷʤ 

ʟʙʝʨʝʞʝʥʥʷ ʞʠʪʪʷ, ʟʜʦʨʦʚôʷ ʪʘ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʧʨʘʮʽʚʥʠʢʽʚ ʫ ʨʽʟʥʠʭ ʩʬʝʨʘʭ 

ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ɿʛʽʜʥʦ ʟ ʨʦʙʦʯʠʤʠ ʥʘʚʯʘʣʴʥʠʤʠ ʧʣʘʥʘʤʠ ʜʠʩʮʠʧʣʽʥʠ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʜʝʥʥʦʾ 

ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ ʧʝʨʝʜʙʘʯʝʥʦ ʣʝʢʮʽʾ, ʣʘʙʦʨʘʪʦʨʥʽ ʨʦʙʦʪʠ, ʩʘʤʦʩʪʽʡʥʘ ʪʘ 

ʽʥʜʠʚʽʜʫʘʣʴʥʘ ʧʽʜʛʦʪʦʚʢʘ, ʘ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʟʘʦʯʥʦʾ ʬʦʨʤʠ - ʱʝ ʡ ʢʦʥʪʨʦʣʴʥʘ 

ʨʦʙʦʪʘ. ʌʦʨʤʘ ʧʽʜʩʫʤʢʦʚʦʛʦ ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ - ʽʩʧʠʪ ʘʙʦ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ 

ʟʘʣʽʢ.  

ɺ ʨʦʙʦʯʽʡ ʧʨʦʛʨʘʤʽ ʢʫʨʩʫ ʘʢʮʝʥʪʦʚʘʥʦ ʫʚʘʛʫ ʥʘ ʪʝʦʨʝʪʠʯʥʽ ʧʠʪʘʥʥʷ 

ñʆʩʥʦʚ ʦʭʦʨʦʥʠ ʧʨʘʮʽò ʽ ʣʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ.  

ɺʘʞʣʠʚʝ ʤʽʩʮʝ ʧʨʠ ʚʠʚʯʝʥʥʽ ʜʠʩʮʠʧʣʽʥʠ ʟʘʡʤʘʻ ʨʦʟʜʽʣ, ʱʦ ʩʪʦʩʫʻʪʴʩʷ 

ʧʨʘʚʦʚʠʭ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʦʩʥʦʚ ʦʭʦʨʦʥʠ ʧʨʘʮʽ, ʟʦʢʨʝʤʘ ʟʘʢʦʥʦʜʘʚʯʘ ʪʘ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʘ ʙʘʟʘ ʟ ʧʠʪʘʥʴ ʦʭʦʨʦʥʠ ʧʨʘʮʽ. ʆʩʦʙʣʠʚʘ ʫʚʘʛʘ ʟʚʝʨʥʫʪʘ ʥʘ 

ʧʠʪʘʥʥʷ ʥʘʚʯʘʥʥʷ ʟ ʧʠʪʘʥʴ ʦʭʦʨʦʥʠ ʧʨʘʮʽ, ʜʝʨʞʘʚʥʝ ʫʧʨʘʚʣʽʥʥʷ, ʜʝʨʞʘʚʥʠʡ 

ʥʘʛʣʷʜ, ʢʦʥʪʨʦʣʴ ʪʘ ʚʠʜʠ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʚ ʩʬʝʨʽ ʦʭʦʨʦʥʠ ʧʨʘʮʽ. ʏʽʣʴʥʝ ʤʽʩʮʝ 

ʟʘʡʤʘʶʪʴ ʽ ʧʠʪʘʥʥʷ ʧʨʠʩʚʷʯʝʥʽ ʚʠʨʦʙʥʠʯʦʤʫ ʪʨʘʚʤʘʪʠʟʤʫ: ʧʨʠʯʠʥʠ, ʚʠʜʠ, 

ʤʝʪʦʜʠ ʨʦʟʨʘʭʫʥʢʽʚ ʪʘ ʧʦʨʷʜʦʢ ʨʦʟʩʣʽʜʫʚʘʥʥʷ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ. 

ɺʨʘʭʦʚʫʶʯʠ ʚʘʞʣʠʚʽʩʪʴ ʧʨʘʢʪʠʯʥʠʭ ʟʥʘʥʴ ʟ ñʆʩʥʦʚ ʦʭʦʨʦʥʠ ʧʨʘʮʽò 

ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ ʟ ʨʦʟʜʽʣʽʚ ñɻʽʛʽʻʥʘ ʧʨʘʮʽ ʪʘ ʚʠʨʦʙʥʠʯʘ ʩʘʥʽʪʘʨʽʷò ʽ 

ñɽʣʝʢʪʨʦʙʝʟʧʝʢʘò ʧʽʜʢʨʽʧʣʶʶʪʴʩʷ ʣʘʙʦʨʘʪʦʨʥʠʤʠ ʨʦʙʦʪʘʤʠ, ʜʝ ʩʪʫʜʝʥʪʠ ʤʘʶʪʴ 
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ʟʤʦʛʫ ʩʘʤʦʩʪʽʡʥʦ ʜʦʩʣʽʜʞʫʚʘʪʠ ʪʽ ʯʠ ʽʥʰʽ ʥʝʙʝʟʧʝʯʥʽ ʪʘ ʰʢʽʜʣʠʚʽ ʚʠʨʦʙʥʠʯʽ 

ʯʠʥʥʠʢʠ.  

ʇʽʜ ʯʘʩ ʘʫʜʠʪʦʨʥʠʭ ʟʘʥʷʪʴ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʝʭʥʽʯʥʽ, ʟʘʩʦʙʠ ʪʘ ʤʝʪʦʜʠ 

ʥʘʚʯʘʥʥʷ, ʱʦ ʜʘʶʪʴ ʟʤʦʛʫ ʩʪʫʜʝʥʪʦʚʽ ʩʘʤʦʩʪʽʡʥʦ, ʙʘʟʫʶʯʠʩʴ ʥʘ ʦʪʨʠʤʘʥʠʭ 

ʟʥʘʥʥʷʭ ʪʘ ʥʘ ʚʣʘʩʥʦʤʫ ʜʦʩʚʽʜʽ, ʚʠʨʽʰʫʚʘʪʠ ʧʦʩʪʘʚʣʝʥʽ ʟʘʚʜʘʥʥʷ. ɺ ʧʝʨʽʦʜ 

ʧʘʥʜʝʤʽʾ, ʚʽʡʥʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʥʘʚʯʘʣʴʥʦʾ ʧʣʘʪʬʦʨʤʠ Moodle ʪʘ ZOOM, GoogleMeet ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ Google 

ʽʥʩʪʨʫʤʝʥʪʽʚ. 

ʅʘ ʩʘʤʦʩʪʽʡʥʫ ʨʦʙʦʪʫ ʚʠʥʦʩʷʪʴʩʷ ʧʠʪʘʥʥʷ ʯʠ ʟʘʚʜʘʥʥʷ ʟ ʜʦʦʧʨʘʮʶʚʘʥʥʷ 

ʤʘʪʝʨʽʘʣʽʚ ʣʝʢʮʽʡʥʠʭ ʪʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʘʥʷʪʴ. 

ɯʥʜʠʚʽʜʫʘʣʴʥʘ ʨʦʙʦʪʘ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠʩʴ ʫ ʬʦʨʤʽ ʧʨʝʟʝʥʪʘʮʽʾ ʜʦʧʦʚʽʜʽ ʯʠ 

ʨʝʬʝʨʘʪʫ. ʄʝʪʦʶ ʚʠʢʦʥʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʨʦʙʦʪʠ ʻ ʧʦʛʣʠʙʣʝʥʝ ʚʠʚʯʝʥʥʷ 

ʦʢʨʝʤʠʭ ʧʠʪʘʥʴ ʜʠʩʮʠʧʣʽʥʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʦʾ ʧʨʦʛʨʘʤʠ 

(ʆʇʇ).  

ʅʘ ʢʦʥʩʫʣʴʪʘʮʽʷʭ ʩʪʫʜʝʥʪʠ ʦʪʨʠʤʫʶʪʴ ʚʽʜʧʦʚʽʜʽ ʥʘ ʢʦʥʢʨʝʪʥʽ ʟʘʧʠʪʘʥʥʷ 

ʘʙʦ ʧʦʷʩʥʝʥʥʷ ʦʢʨʝʤʠʭ ʪʝʤ ʯʠ ʟʘʚʜʘʥʴ. 

ʆʮʽʥʶʚʘʥʥʷ ʟʥʘʥʴ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʜʫʣʴʥʠʭ ʢʦʥʪʨʦʣʽʚ 

(ʢʦʣʦʢʚʽʫʤʽʚ) ʪʘ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʥʘ ʟʘʥʷʪʪʷʭ ʟʛʽʜʥʦ ʟ 

ʢʨʝʜʠʪʥʦ-ʤʦʜʫʣʴʥʦʶ ʩʠʩʪʝʤʦʶ. ʅʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʠʡ ʢʦʤʧʣʝʢʩ ʟ ʜʠʩʮʠʧʣʽʥʠ 

ñʆʩʥʦʚʠ ʦʭʦʨʦʥʠ ʧʨʘʮʽò ʨʦʟʨʦʙʣʝʥʠʡ ʥʘ ʙʘʟʽ ʮʝʥʪʨʫ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʚʯʘʣʴʥʦʾ ʧʣʘʪʬʦʨʤʠ Moodle.  

ʆʪʞʝ, ʧʽʩʣʷ ʚʠʚʯʝʥʥʷ ʜʠʩʮʠʧʣʽʥʠ ñʆʩʥʦʚʠ ʦʭʦʨʦʥʠ ʧʨʘʮʽò ʤʘʡʙʫʪʥʽ 

ʙʘʢʘʣʘʚʨʠ ʧʦʚʠʥʥʽ ʚʦʣʦʜʽʪʠ ʩʫʢʫʧʥʽʩʪʶ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʮʽʡ ʟ ʧʠʪʘʥʴ 

ʙʝʟʧʝʢʠ, ʦʭʦʨʦʥʠ ʧʨʘʮʽ, ʟʛʽʜʥʦ ʟ ʆʇʇ, ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʚʜʘʥʴ, 

ʧʦʚôʷʟʘʥʠʭ ʽʟ ʟʙʝʨʝʞʝʥʥʷ ʟʜʦʨʦʚôʷ, ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʪʘ ʞʠʪʪʷ ʧʝʨʩʦʥʘʣʫ ʚ ʫʤʦʚʘʭ 

ʚʠʨʦʙʥʠʯʠʭ ʥʝʙʝʟʧʝʢ. ɿʘʨʘʟ ʚʘʞʣʠʚʠʤ ʻ ʷʢʽʩʪʴ ʥʘʚʯʘʥʥʷ, ʦʪʨʠʤʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ 

ʟʥʘʥʴ ʪʘ ʧʦʣʽʧʰʝʥʥʷ ʢʫʣʴʪʫʨʠ ʙʝʟʧʝʢʠ ʧʨʘʮʽ. ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʚʠʥʥʽ 

ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʦʰʫʢ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʦʧʪʠʤʘʣʴʥʠʭ ʬʦʨʤ ʽ ʤʝʪʦʜʽʚ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʧʨʘʢʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ 

ʬʘʭʽʚʮʽʚ.  
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ʋɼʂ 528.48 

ɺʈɯɺʅʆɺɸɾɽʅʅʗ ʅɯɺɽʃɯʈʅʆɰ ʄɽʈɽɾɯ ɿ ʆɼʅʆʖ ɺʋɿʃʆɺʆʖ 

ʊʆʏʂʆʖ 

 

ʄʘʨʫʱʘʢ ʄʠʭʘʡʣʦ ʇʝʪʨʦʚʠʯ 

ʢ. ʪ. ʥ., ʜʦʮʝʥʪ 

ʏʝʨʢʘʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʏʝʨʢʘʩʠ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ʇʨʠʚʦʜʠʪʴʩʷ ʤʝʪʦʜʠʢʘ ʚʨʽʚʥʦʚʘʞʝʥʥʷ ʥʽʚʝʣʽʨʥʦʾ ʤʝʨʝʞʽ ʟ 

ʦʜʥʦʶ ʚʫʟʣʦʚʦʶ ʪʦʯʢʦʶ ʢʦʨʝʣʘʪʥʠʤ ʽ ʧʘʨʘʤʝʪʨʠʯʥʠʤ ʩʧʦʩʦʙʘʤʠ. ʅʘ 

ʢʦʥʢʨʝʪʥʦʤʫ ʧʨʠʢʣʘʜʽ ʧʦʢʘʟʘʥʦ ʚʠʟʥʘʯʝʥʥʷ ʧʦʧʨʘʚʦʢ ʜʦ ʧʝʨʝʚʠʱʝʥʴ ʥʽʚʝʣʽʨʥʦʾ 

ʤʝʨʝʞʽ ʽʟ ʪʨʴʦʭ ʭʦʜʽʚ ʦʙʦʤʘ ʩʧʦʩʦʙʘʤʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʥʽʚʝʣʽʨʥʘ ʤʝʨʝʞʘ, ʚʫʟʣʦʚʘ ʪʦʯʢʘ, ʧʝʨʝʚʠʱʝʥʥʷ, 

ʚʨʽʚʥʦʚʘʞʝʥʥʷ, ʧʦʧʨʘʚʢʠ, ʚʠʩʦʪʠ. 

 

ʇʨʠ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʥʠʭ ʚʠʰʫʢʫʚʘʥʥʷʭ, ʟʚʝʜʝʥʽ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ ʪʘ 

ʽʥʰʠʭ ʽʥʞʝʥʝʨʥʠʭ ʨʦʙʦʪʘʭ ʧʨʦʢʣʘʜʘʶʪʴ ʥʽʚʝʣʽʨʥʽ ʭʦʜʠ ʚʽʜ ʨʝʧʝʨʽʚ ʜʝʨʞʘʚʥʦʾ 

ʥʽʚʝʣʽʨʥʦʾ ʤʝʨʝʞʽ [1. c. 43] ʛʝʦʤʝʪʨʠʯʥʠʤ ʥʽʚʝʣʶʚʘʥʥʷʤ. ɺ ʥʽʚʝʣʽʨʥʠʭ ʤʝʨʝʞʘʭ 

ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʙʫʜʽʚʥʠʮʪʚʘ 

ʫʥʽʢʘʣʴʥʠʭ ʽʥʞʝʥʝʨʥʠʭ ʩʧʦʨʫʜ, ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʽ ʪʦʯʥʦʩʪʽ 

ʚʠʟʥʘʯʝʥʥʷ ʚʠʩʦʪ ʧʫʥʢʪʽʚ, ʚʠʤʽʨʷʥʽ ʧʝʨʝʚʠʱʝʥʥʷ ʚʨʽʚʥʦʚʘʞʫʶʪʴ ʢʦʨʝʣʘʪʥʠʤ 

ʘʙʦ ʧʘʨʘʤʝʪʨʠʯʥʠʤ ʩʧʦʩʦʙʘʤʠ. ɿʘ ʢʦʨʝʣʘʪʥʠʤ ʩʧʦʩʦʙʦʤ ʚʠʟʥʘʯʘʶʪʴ ʧʦʧʨʘʚʢʠ 

ʜʦ ʚʠʤʽʨʷʥʠʭ ʧʝʨʝʚʠʱʝʥʴ ʤʽʞ ʧʫʥʢʪʘʤʠ ʤʝʨʝʞʽ. 

 

ʈʠʩ. 1. ʉʭʝʤʘ ʥʽʚʝʣʽʨʥʠʭ ʭʦʜʽʚ ʟ ʦʜʥʦʶ ʚʫʟʣʦʚʦʶ ʪʦʯʢʦʶ 
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ɼʣʷ ʮʴʦʛʦ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʭʝʤʠ ʥʽʚʝʣʶʚʘʥʥʷ (ʨʠʩ. 1), ʟʘʧʠʩʫʶʪʴ ʨʽʚʥʷʥʥʷ 

ʧʦʧʨʘʚʦʢ: 

Ů1 ï Ů3 + W1 = 0; Ů2 ï Ů3 + W2 = 0, 

ʜʝ Ů̔ ï ʧʦʧʨʘʚʢʠ ʜʦ ʧʝʨʝʚʠʱʝʥʴ; W  ̔ï ʚʽʣʴʥʽ ʯʣʝʥʠ. 

ɺʽʣʴʥʽ ʯʣʝʥʠ ʦʙʯʠʩʣʶʶʪʴ ʟʘ ʬʦʨʤʫʣʘʤʠ: 

W1 = [h]1 ï (H3 ï H1); W2 = [h]2 ï (H3 ï H2), 

ʜʝ [h]  ̔ï ʩʫʤʠ ʧʝʨʝʚʠʱʝʥʴ ʤʽʞ ʨʝʧʝʨʘʤʠ 1-3 ʽ 2-3; ʅ̔ ï ʚʠʩʦʪʠ ʨʝʧʝʨʽʚ. 

ʈʽʚʥʷʥʥʷ ʧʦʧʨʘʚʦʢ ʨʦʟʚ'ʷʟʫʶʪʴ ʟʘ ʫʤʦʚʦʶ: F = [pŮŮ] = min [2. c.66]. 

ʇʦʧʨʘʚʢʠ ʜʦ ʧʝʨʝʚʠʱʝʥʴ ʙʫʜʫʪʴ: 

Ů1 = -[W1(p2 + p3) ï W2p2 ]/[p]; Ů2 = -[W2(p1 + p3) ï W1p1 ]/[p]; 

Ů3 = (W1p1 + W2p2)/[p], 

ʜʝ ʨ̔ ï ʚʘʛʠ ʚʠʤʽʨʶʚʘʥʴ (ʨ̔ = ʉ/L )̔; [p] ï ʩʫʤʘ ʚʘʛ; L ï ʜʦʚʞʠʥʘ ʭʦʜʽʚ. 

ɺʨʽʚʥʦʚʘʞʝʥʥʽ ʧʝʨʝʚʠʱʝʥʥʷ ʽ ʚʠʩʦʪʫ ʚʫʟʣʦʚʦʾ ʪʦʯʢʠ ʦʙʯʠʩʣʶʶʪʴ ʟʘ 

ʬʦʨʤʫʣʘʤʠ: 

Ὤ̃= h +̔ Ů̔; HQ = HR + Ὤ̃. 

ɼʣʷ ʧʨʠʢʣʘʜʫ ʚʨʽʚʥʦʚʘʞʠʤʦ ʥʽʚʝʣʽʨʥʫ ʤʝʨʝʞʫ, ʧʦʢʘʟʘʥʫ ʥʘ ʨʠʩ.2. 

ɺʽʣʴʥʽ ʯʣʝʥʠ ʽ ʚʘʛʠ ʧʦ ʭʦʜʘʭ ʙʫʜʫʪʴ ʜʦʨʽʚʥʶʚʘʪʠ: 

W1 = -2137 + 3264 ï (71105 ï 70000) = 22 ʤʤ; 

W2 = -1726 +3264 ï (71105 ï 69581) = 14 ʤʤ; 

p1 = 1,37/0,75 = 1,827; p2 = 1,37/0,32 = 4,281; p3 = 1,37/1,37 = 1. 

 

 

ʈʠʩ. 2. ʉʭʝʤʘ ʤʝʨʝʞʽ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʽʚʝʣʶʚʘʥʥʷ 

 

ʇʦʧʨʘʚʢʠ ʜʦ ʧʝʨʝʚʠʱʝʥʴ ʽ ʚʠʧʨʘʚʣʝʥʥʽ ʧʝʨʝʚʠʱʝʥʥʷ ʙʫʜʫʪʴ ʪʘʢʠʤʠ: 

Ů1 = - [22(4,281+ 1) ï 14Ț4,281]/7,108 = - 7,9 ʤʤ; 
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Ů2 = - [14(1,827+ 1) ï22Ț1,827]/7,108 = +0,1 ʤʤ; 

Ů3 = (22Ț1,827 +14Ț4,281)/ 7,108 = +14,1 ʤʤ. 

Ὤ̃= -2137- 7,9 = -2144,9 ʤʤ; Ὤ̃= -1726+0,1 = -1725,9 ʤʤ; 

Ὤ̃= -3264+ 14,1 = -3249,9 ʤʤ. 

 

ɺʠʩʦʪʘ ʚʫʟʣʦʚʦʾ ʪʦʯʢʠ, ʦʙʯʠʩʣʝʥʘ ʧʦ ʪʨʴʦʭ ʭʦʜʘʭ, ʤʘʻ ʙʫʪʠ ʦʜʥʘʢʦʚʦʶ: 

ʨʝʧʝʨ 1   HQ = 70,0000 ï 2,1449 = 67,8551 ʤ; 

ʨʝʧʝʨ 2   HQ = 69,5810 ï1,7259 = 67,8551 ʤ; 

ʨʝʧʝʨ 3    HQ = 71,1050 ï 3,2499 = 67,8551 ʤ. 

ɿʘ ʧʘʨʘʤʝʪʨʠʯʥʠʤ ʩʧʦʩʦʙʦʤ ʩʧʦʯʘʪʢʫ ʚʠʟʥʘʯʘʶʪʴ ʧʦʧʨʘʚʢʫ ʜʦ ʚʠʩʦʪʠ 

ʚʫʟʣʦʚʦʾ ʪʦʯʢʠ, ʘ ʜʘʣʽ ʧʦʧʨʘʚʢʠ ʜʦ ʧʝʨʝʚʠʱʝʥʴ. ɼʣʷ ʚʨʽʚʥʦʚʘʞʝʥʥʷ ʟʘʧʠʩʫʶʪʴ 

ʨʽʚʥʷʥʥʷ ʧʦʧʨʘʚʦʢ: 

Ů̔ = ŭʅ + v ,̔ 

ʜʝ ŭʅ ï ʧʦʧʨʘʚʢʘ ʜʦ ʥʘʙʣʠʞʝʥʦʾ ʚʠʩʦʪʠ ʚʫʟʣʦʚʦʾ ʪʦʯʢʠ; v1 = HQ
ʥ
 ï H1 - [h]1;     

v2 = HQ
ʥ
 ï H2 - [h]2; v3 = HQ

ʥ
 ï H3 - [h]3, HQ

ʥ
 ï ʥʘʙʣʠʞʝʥʝ ʟʥʘʯʝʥʥʷ ʚʠʩʦʪʠ ʚʫʟʣʦʚʦʾ 

ʪʦʯʢʠ, ʥʘʧʨʠʢʣʘʜ: HQ
ʥ
 =ʅ1 + [h]1. 

ʈʦʟʚ'ʷʟʘʚʰʠ ʨʽʚʥʷʥʥʷ ʟʘ ʫʤʦʚʦʶ F = [pŮŮ] = min, ʦʜʝʨʞʠʤʦ: 

ŭʅ = - [pv]/[p]. 

ʜʝ [pv] = ʨ1v1 + ʨ2v2 + ʨ3v3; [p] = ʨ1 + ʨ2 + ʨ3. 

ɺʨʽʚʥʦʚʘʞʝʥʘ ʚʠʩʦʪʘ ʚʫʟʣʦʚʦʾ ʪʦʯʢʠ: ʅQ = HQ
ʥ
 + ŭʅ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʜʘʥʠʭ ʨʠʩ. 2, ʦʜʝʨʞʠʤʦ: 

HQ
ʥ
 = 70,00 ï 2,137 = 67,863 ʤ; v1 = 67863 ï 70000 + 2137 = 0 ʤʤ; 

v2 = 67863 ï 69581 + 1726 = 8 ʤʤ; v3 = 67863 - 71105 + 3264 = 22 ʤʤ; 

ʇʦʧʨʘʚʢʘ ʜʦ ʥʘʙʣʠʞʝʥʦʾ ʚʠʩʦʪʠ ʚʫʟʣʦʚʦʾ ʪʦʯʢʠ ʙʫʜʝ ʪʘʢʦʶ: 

ŭʅ = -(1,827Ț0 + 4,281Ț8 +1Ț22)/(1,827+4,281+1) = -7,9 ʤʤ. 

ɺʠʩʦʪʘ ʚʫʟʣʦʚʦʾ ʪʦʯʢʠ: HQ = 67,8630 ï 0,0079 = 67,8551 ʤ. 

ʇʦʧʨʘʚʢʠ ʜʦ ʩʫʤ ʧʝʨʝʚʠʱʝʥʴ ʧʦ ʭʦʜʘʭ: 

Ů1 = -7,9 +0 = -7,9 ʤʤ; Ů2 =-7,9 + 8 = -0,1 ʤʤ; Ů3 = -7,9 + 22 = 14,1 ʤʤ. 

ʆʮʽʥʢʘ ʪʦʯʥʦʩʪʽ: 
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‘ ;  ὓ ‘ , 

ʜʝ ɛ ï ʩʝʨʝʜʥʷ ʢʚʘʜʨʘʪʠʯʥʘ ʧʦʭʠʙʢʘ ʦʜʠʥʠʮʽ ʚʘʛʠ ʚʠʤʽʨʶʚʘʥʴ; r ï 

ʢʽʣʴʢʽʩʪʴ ʥʘʜʤʽʨʥʦ ʚʠʤʽʨʷʥʠʭ ʚʝʣʠʯʠʥ; ʄ ï ʩʝʨʝʜʥʷ ʢʚʘʜʨʘʪʠʯʥʘ ʧʦʭʠʙʢʘ 

ʚʠʩʦʪʠ ʤʘʨʢʠ; 1/ʈ ï ʚʝʣʠʯʠʥʘ ʦʙʝʨʥʝʥʘ ʚʘʟʽ ʬʫʥʢʮʽʾ. 

ɿʘ ʜʘʥʠʤʠ ʧʨʠʢʣʘʜʫ, ʩʝʨʝʜʥʷ ʢʚʘʜʨʘʪʠʯʥʘ ʧʦʭʠʙʢʘ ʦʜʠʥʠʮʽ ʚʘʛʠ 

ʚʠʤʽʨʶʚʘʥʴ ʙʫʜʝ ʜʦʨʽʚʥʶʚʘʪʠ: 

‘
ȟ ȟ̌ ȟ ȟ̌ ˇ ȟ

 = 12,5 ʤʤ; 

ʉʝʨʝʜʥʷ ʢʚʘʜʨʘʪʠʯʥʘ ʧʦʭʠʙʢʘ ʚʠʩʦʪʠ ʚʫʟʣʦʚʦʾ ʪʦʯʢʠ: 

ὓ ρςȟυ
ȟ

 = 4,7 ʤʤ. 

ɺʠʩʥʦʚʢʠ. ʆʜʝʨʞʘʥʽ ʬʦʨʤʫʣʠ ʜʣʷ ʚʨʽʚʥʦʚʘʞʝʥʥʷ ʚʠʤʽʨʷʥʠʭ ʧʝʨʝʚʠʱʝʥʴ 

ʩʪʨʦʛʠʤʠ ʩʧʦʩʦʙʘʤʠ ʤʝʪʦʜʘ ʥʘʡʤʝʥʰʠʭ ʢʚʘʜʨʘʪʽʚ ʧʨʦʩʪʽ ʜʣʷ ʦʙʯʠʩʣʝʥʴ ʚ 

ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ; ʟʥʘʯʝʥʥʷ ʧʦʧʨʘʚʦʢ ʜʦ ʧʝʨʝʚʠʱʝʥʴ ʦʜʥʘʢʦʚʽ ʜʣʷ ʢʦʨʝʣʘʪʥʦʛʦ ʽ 

ʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʩʧʦʩʦʙʽʚ. 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 
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ʋɼʂ 628.511 

ɺʇʃʀɺ ʄɽʍɸʅɯɿʄʋ ɹʈʆʋʅɯɺʉʔʂʆɰ ʂʆɸɻʋʃʗʎɯɰ ʏɸʉʊʆʂ ʇʈʀ 

ɿʈʆʐɽʅʅɯ ʇʆʊʆʂʋ ɺʆɼʗʅʀʄ ɸɽʈʆɿʆʃɽʄ ʅɸ ɺʀʇɸʈɽʅʅʗ 

ʂʈɸʇɽʃʔ 

 

ʇʝʬʪʻʚʘ ɯʨʠʥʘ ʆʣʝʢʩʽʾʚʥʘ 

ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʪʝʧʣʦʛʘʟʦʧʦʩʪʘʯʘʥʥʷ ʽ ʚʝʥʪʠʣʷʮʽʾ 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʘʨʭʽʪʝʢʪʫʨʠ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ʄʽʢʨʦʥʥʽ ʪʘ ʩʫʙʤʽʢʨʦʥʥʽ ʯʘʩʪʢʠ ʣʝʪʶʯʦʾ ʟʦʣʠ ʫʣʦʚʣʶʶʪʴʩʷ 

ʧʠʣʦʚʣʦʚʣʶʶʯʠʤʠ ʫʩʪʘʥʦʚʢʘʤʠ ʥʘʡʛʽʨʰʝ. ʆʜʥʠʤ ʽʟ ʩʧʦʩʦʙʽʚ ʟʙʽʣʴʰʝʥʥʷ 

ʯʘʩʪʠʥʦʢ ʧʠʣʫ ʧʝʨʝʜ ʾʭ ʫʣʦʚʣʶʚʘʥʥʷʤ ʻ ʢʦʘʛʫʣʷʮʽʷ: ʟʣʽʧʘʥʥʷ ʧʨʠ ʟʫʩʪʨʽʯʽ ʦʜʠʥ 

ʟ ʦʜʥʠʤ ʘʙʦ ʧʨʠ ʟʘʭʦʧʣʝʥʥʽ ʯʘʩʪʠʥʦʢ ʢʨʘʧʣʷʤʠ ʨʽʜʠʥʠ, ʷʢʽ ʧʦʩʪʫʧʦʚʦ 

ʚʠʧʘʨʶʶʪʴʩʷ ʫ ʧʦʪʦʮʽ ʛʘʨʷʯʦʛʦ ʛʘʟʫ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʮʝʩʫ ʢʦʘʛʫʣʷʮʽʾ ʫ 

ʩʝʨʝʜʦʚʠʱʽ ʛʘʨʷʯʠʭ ʜʠʤʦʚʠʭ ʛʘʟʽʚ ʫʪʚʦʨʶʶʪʴʩʷ ʪʚʝʨʜʽ ʘʛʣʦʤʝʨʘʪʠ ʯʘʩʪʠʥʦʢ, 

ʷʢʽ ʣʝʛʰʝ ʫʣʦʚʣʶʶʪʴʩʷ ʧʠʣʦʦʯʠʩʥʠʤʠ ʘʧʘʨʘʪʘʤʠ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ. ʂʦʘʛʫʣʷʮʽʷ, ʙʨʦʫʥʽʚʩʴʢʘ ʜʠʬʫʟʽʷ, ʯʘʩʪʠʥʢʘ ʧʠʣʫ, ʢʨʘʧʣʷ, 

ʛʘʟʦʨʽʜʠʥʥʠʡ ʧʦʪʽʢ. 

 

ʇʨʠʙʣʠʟʥʦ 1% ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʚ ʪʚʝʨʜʦʤʫ ʧʘʣʠʚʽ (ʚʫʛʣʽ), ʤʦʞʝ 

ʚʠʧʘʨʠʪʠʩʴ ʧʨʠ ʟʛʦʨʷʥʥʽ ʚ ʪʦʧʢʘʭ ʪʘ ʢʦʥʜʝʥʩʫʚʘʪʠʩʴ ʚ ʚʠʛʣʷʜʽ ʩʫʙʤʽʢʨʦʥʥʠʭ 

ʯʘʩʪʦʢ ʫ ʚʽʜʭʦʜʷʯʠʭ ʛʘʟʘʭ. [3,4,5]. ʏʘʩʪʢʠ ʜʽʘʤʝʪʨʦʤ ʙʽʣʴʰʝ 3-5 ʤʢʤ ʜʦʩʪʘʪʥʴʦ 

ʝʬʝʢʪʠʚʥʦ ʫʣʦʚʣʶʶʪʴ ʩʫʯʘʩʥʽ ʧʠʣʦʦʯʠʱʫʶʯʽ ʫʩʪʘʥʦʚʢʠ [4,5], ʘʣʝ ʧʨʦʙʣʝʤʫ 

ʩʢʣʘʜʘʻ ʫʣʦʚʣʝʥʥʷ ʯʘʩʪʦʢ ʤʝʥʰʦʛʦ ʨʦʟʤʽʨʫ. 

ʇʽʜ ʯʘʩ ʨʦʟʧʠʣʝʥʥʷ ʨʽʜʠʥʠ ʯʝʨʝʟ ʬʦʨʩʫʥʢʫ ʫ ʚʽʣʴʥʠʡ ʦʙôʻʤ ʟʘʧʠʣʝʥʦʛʦ 

ʛʘʟʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʥʝʨʮʽʡʥʠʡ ʟʘʭʚʘʪ ʯʘʩʪʠʥʦʢ ʢʨʘʧʣʷʤʠ [7]. ʎʽ ʢʨʘʧʣʽ ʰʚʠʜʢʦ 

ʛʘʣʴʤʫʶʪʴʩʷ ʽ ʝʬʝʢʪ ʚʽʜ ʟʘʭʦʧʣʝʥʥʷ ʧʠʣʫ ʽ ʟʘʧʠʣʝʥʦʛʦ ʧʦʪʦʢʫ ʛʘʟʫ 

ʧʦʩʣʘʙʣʶʻʪʴʩʷ. ʂʨʘʧʣʽ, ʜʽʘʤʝʪʨʦʤ 100 ʤʢʤ, ʧʨʠ ʧʦʯʘʪʢʦʚʽʡ ʰʚʠʜʢʦʩʪʽ 80 ʤ/ʩ 

ʛʫʙʠʪʴ ʩʧʨʷʤʦʚʘʥʫ ʰʚʠʜʢʽʩʪʴ ʟʘ 40 ʤʽʣʽʩʝʢʫʥʜ. ʇʽʩʣʷ ʛʘʣʴʤʫʚʘʥʥʷ ʢʨʘʧʣʽ 

ʨʫʭʘʶʪʴʩʷ ʽʟ ʧʠʣʦ ʛʘʟʦʚʠʤ ʧʦʪʦʢʦʤ. ɺ ʮʠʭ ʫʤʦʚʘʭ ʤʘʩʠʚʥʽ ʢʨʘʧʣʽ, ʫ ʧʦʨʽʚʥʷʥʥʽ 
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ʽʟ ʜʨʽʙʥʠʤʠ ʯʘʩʪʢʘʤʠ ʧʠʣʫ, ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʟʘ ʥʝʨʫʭʦʤʽ ʮʝʥʪʨʠ ʢʦʘʛʫʣʷʮʽʾ. 

ɻʦʣʦʚʥʠʤ ʤʝʭʘʥʽʟʤʦʤ ʢʦʘʛʫʣʷʮʽʾ ʧʨʠ ʮʴʦʤʫ ʩʪʘʻ ʟʘʭʦʧʣʝʥʥʷ ʯʘʩʪʠʥʦʢ ʫ 

ʨʝʟʫʣʴʪʘʪʽ ʙʨʦʫʥʽʚʩʴʢʦʾ ʜʠʬʫʟʽʾ ʯʘʩʪʠʥʦʢ.  

ʅʝʦʙʭʽʜʥʦ ʦʮʽʥʠʪʠ ʩʪʫʧʽʥʴ, ʫ ʷʢʽʡ ʙʨʦʫʥʽʚʩʴʢʘ ʜʠʬʫʟʽʷ ʯʘʩʪʠʥʦʢ ʧʠʣʫ ʜʦ 

ʢʨʘʧʣʽ ʤʦʞʝ ʟʤʽʥʠʪʠ ʬʨʘʢʮʽʡʥʠʡ ʩʢʣʘʜ ʯʘʩʪʠʥʦʢ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʚʣʦʚʣʶʚʘʥʠʭ 

ʯʘʩʪʠʥʦʢ ʫ ʛʘʟʘʭ, ʱʦ ʚʽʜʭʦʜʷʪʴ.  

ʗʢʱʦ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʫ ʜʝʷʢʦʤʫ ʦʙôʻʤʽ ʨʦʟʧʠʣʝʥʦ ʚʦʜʷʥʠʡ ʘʝʨʦʟʦʣʴ ʽʟ 

ʩʬʝʨʠʯʥʠʤʠ ʢʨʘʧʣʷʤʠ , ʪʦ ʤʦʞʥʘ ʨʦʟʛʣʷʥʫʪʠ ʩʫʩʽʜʥʽ ʤʽʞ ʩʦʙʦʶ ʢʨʘʧʣʽ 

ʜʽʘʤʝʪʨʦʤ Ὀ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʚʽʜʩʪʘʥʽ ὰ ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ. ʎʶ ʚʽʜʩʪʘʥʴ ʤʦʞʥʘ 

ʚʠʟʥʘʯʠʪʠ ʷʢ ʢʦʥʮʝʥʪʨʘʮʽʶ ʨʦʟʧʠʣʝʥʦʛʦ ʚʦʜʷʥʦʛʦ ʘʝʨʦʟʦʣʶ ʟʘ ʬʦʨʤʫʣʦʶ: 

ὰ
ρ

ὲ
 

ʜʝ ὲ  ï ʢʦʥʮʝʥʪʨʘʮʽʷ ʢʨʘʧʝʣʴ ʚʦʜʷʥʦʛʦ ʘʝʨʦʟʦʣʶ ʟʘʜʘʥʦʛʦ ʜʽʘʤʝʪʨʫ, ̍ . 

ʆʩʢʽʣʴʢʠ ʯʘʩʪʠʥʢʠ ʧʠʣʫ ʨʦʟʧʦʜʽʣʝʥʽ ʚʠʧʘʜʢʦʚʦ ʽ ʩʪʚʦʨʶʶʪʴ ʫ ʩʧʦʢʽʡʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ ʚʠʧʘʜʢʦʚʠʡ (ʙʨʦʫʥʽʚʩʴʢʠʡ) ʨʫʭ, ʪʦ ʯʘʩʪʢʘ ʟ ʥʠʭ ʙʫʜʝ ʨʫʭʘʪʠʩʴ ʫ 

ʥʘʧʨʷʤʢʫ ʢʨʘʧʣʽ ʽ ʧʦʛʣʠʥʘʪʠʤʫʪʴʩʷ ʥʝʶ, ʘ ʽʥʰʘ ʯʘʩʪʠʥʘ ï ʚ ʧʨʦʪʠʣʝʞʥʦʤʫ 

ʥʘʧʨʷʤʢʫ ʥʘ ʟʫʩʪʨʽʯ ʽʥʰʠʤ ʢʨʘʧʣʷʤ, ʘʙʦ ʚ ʦʙʣʘʩʪʴ ʤʽʞ ʨʽʟʥʠʤʠ ʢʨʘʧʣʷʤʠ.  

ɹʨʦʫʥʽʚʩʴʢʘ ʜʠʬʫʟʽʷ ʯʘʩʪʠʥʦʢ ʜʦ ʧʦʚʝʨʭʥʽ ʢʨʘʧʣʽ ʦʧʠʩʫʻ ʜʠʬʝʨʝʥʮʽʡʥʝ 

ʨʽʚʥʷʥʥʷ [14]: 

‬ὔ ὶȟὸ

‬ὸ

Ὀ

ὶ
Ͻ
‬ ὶὔ ὶȟὸ

‬ὶ
 

ʜʝ Ὀ Ὀ Ͻὅ ï ʢʦʝʬʽʮʽʻʥʪ ʙʨʦʫʥʽʚʩʴʢʦʾ ʜʠʬʫʟʽʾ ʜʨʽʙʥʠʭ ʯʘʩʪʠʥʦʢ ʜʦ 

ʢʨʘʧʝʣʴ Ὀ , ̍/ʩ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʧʨʘʚʢʠ ʂʘʥʥʽʥʛʝʤʘ ὅ; Ὀ ȟ ʜʝ Ὧ ï 

ʩʪʘʣʘ ɹʦʣʴʮʤʘʥʘ, ‘ ï ʜʠʥʘʤʽʯʥʘ ʚôʷʟʢʽʩʪʴ ˑ Ⱦ̇̋ Ͻ̠̄ ,  ˟ï ʪʝʤʧʝʨʘʪʫʨʘ ʛʘʟʦʚʦʾ 

ʩʫʤʽʰʽ, ,̠ ʱʦ ʦʪʦʯʫʻ ʢʨʘʧʣʶ ʨʽʜʠʥʠ. ʇʦʧʨʘʚʢʘ ʂʘʥʥʽʥʛʝʤʘ [5] ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ:  

ὅ ρ
ς‗

Ὠ
ρȟςυχπȟτὩὼὴρȟρ

Ὠ

ς‗
 

ʜʝ ‗ ï ʜʦʚʞʠʥʘ ʚʽʣʴʥʦʛʦ ʨʫʭʫ ʤʦʣʝʢʫʣ ʚ ʛʘʟʽ, ʤ. 
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ʏʘʩʪʠʥʢʠ, ʱʦ ʧʦʪʨʘʧʣʷʶʪʴ ʥʘ ʧʦʚʝʨʭʥʶ ʢʨʘʧʣʽ, ʧʦʛʣʠʥʘʶʪʴʩʷ ʥʝʶ ʽ 

ʫʪʚʦʨʶʶʪʴ ʚʩʝʨʝʜʠʥʽ ʥʝʾ ʩʫʤʽʰ ʚʦʜʠ ʽ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ, ʷʢʘ ʧʨʦʪʷʛʦʤ 

ʚʠʧʘʨʝʥʥʷ ʢʨʘʧʣʽ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʧʦʨʠʩʪʠʡ ʘʛʣʦʤʝʨʘʪ. 

ʂʽʣʴʢʽʩʪʴ ʟʘʭʦʧʣʝʥʠʭ ʢʨʘʧʣʝʶ ʯʘʩʪʠʥʦʢ ʚʠʟʥʘʯʘʻ ʨʦʟʤʽʨ ʫʪʚʦʨʝʥʠʭ 

ʘʛʣʦʤʝʨʘʪʽʚ ʧʠʣʫ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʚʣʦʚʣʝʥʽ ʥʘ ʥʘʩʪʫʧʥʠʭ 

ʩʪʘʜʽʷʭ ʦʯʠʱʝʥʥʷ ʛʘʟʽʚ. 

ɼʠʥʘʤʽʢʘ ʟʤʽʥʠ ʩʫʤʽʰʽ ʚʦʜʠ ʽʟ ʪʚʝʨʜʠʤʠ ʯʘʩʪʠʥʢʘʤʠ ʜʦ ʫʪʚʦʨʝʥʥʷ 

ʪʚʝʨʜʦʛʦ ʘʛʣʦʤʝʨʘʪʫ ʽʟ ʜʽʘʤʝʪʨʦʤ Ὀ  ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʨʽʰʝʥʥʷ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ 

ʜʣʷ ʦʙôʻʤʽʚ ʟʤʽʰʘʥʦʾ, ʪʚʝʨʜʦʾ ὠ ὸ ʪʘ ʨʽʜʢʦʾ ʬʘʟʠ ὠὸ [8]: 

ừ
ỬỬ
Ừ

ỬỬ
ứ

ρ

φ
“Ὀ ὸ ὠ ὸ ὠὸȠ

ὠ ὸ ὠ ϽЎὲ ὸ ὠ Ͻ ː ὸὨὸȠ

ὠὸ ὠ ːὸὨὸȠ

 

ʜʝ ὠ “Ὠ ï ʦʙô̒ ʤ ʦʜʥʦʾ ʯʘʩʪʠʥʢʠ ʧʠʣʫ; ὠ “Ὀ  - ʦʙô̒ ʤ ʦʜʥʽʻʾ 

ʢʨʘʧʣʽ; ː ὸ ï ʧʦʪʽʢ ʯʘʩʪʠʥʦʢ ʥʘ ʧʦʚʝʨʭʥʽ ʢʨʘʧʣʽ; ːὸ ï ʧʦʪʽʢ ʧʘʨʠ ʚʽʜ ʢʨʘʧʣʽ. 

ʆʙôʻʤʥʘ ʚʠʪʨʘʪʘ ʧʘʨʠ ʚʽʜ ʢʨʘʧʣʽ ʧʨʠ ʚʠʧʘʨʝʥʥʽ [8]: 

ːὸ
ς“ϽὔόϽὈ̐ Ͻ̄”̐ Ͻ̄Ὀ ὸ

”̃‘̃
ὰὲ
ὴ ὴ

ὴ ὴ
ȟ 

ʜʝ Ὀ̐  ̄ ï ʢʦʝʬʽʮʽʻʥʪ ʜʠʬʫʟʽʾ ʧʘʨʠ ʚ ʛʘʟʽ, ̍Ⱦ̒; ὔό ï ʜʠʬʫʟʽʡʥʝ ʯʠʩʣʦ 

ʅʫʩʩʝʣʴʪʘ; ‘̃ ï ʤʦʣʝʢʫʣʷʨʥʘ ʚʘʛʘ ʚʦʜʠ (ʧʘʨʠ); ”̐  ̄ï ʛʫʩʪʠʥʘ ʧʘʨʦʛʘʟʦʚʦʾ ʩʫʤʽʰʽ, 

̋Ⱦ̄̍ ; ”̃ ï ʛʫʩʪʠʥʘ ʚʦʜʠ, ̋Ⱦ̄̍ ; ὴ ï ʘʪʤʦʩʬʝʨʥʠʡ ʪʠʩʢ, ʇʘ; ὴ ï ʪʠʩʢ ʧʘʨʠ ʥʘʜ 

ʧʦʚʝʨʭʥʝʶ ʧʘʨʠ, ʇʘ; ὴ  - ʪʠʩʢ ʧʘʨʦʛʘʟʦʚʦʾ ʩʫʤʽʰʽ ʥʘ ʥʝʩʢʽʥʯʝʥʥʦʩʪʽ (ʪʠʩʢ ʧʘʨʠ 

ʫ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʚʦʣʦʛʫ ʛʘʟʽʚ, ɦ ʦ ʚʽʜʭʦʜʷʪʴ), ʇʘ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʤʝʭʘʥʽʟʤʫ ʜʽʾ ʢʦʝʬʽʮʽʻʥʪʫ ʙʨʦʫʥʽʚʩʴʢʦʾ ʜʠʬʫʟʽʾ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʠ  ̔ ʚô̫ ʟʢʦʩʪʽ ʛʘʟʦʚʦʾ ʬʘʟʠ, ʘ ʪʘʢʦʞ ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʽ ʨʦʟʤʽʨʽʚ 

ʫʣʦʚʣʶʚʘʥʠʭ ʯʘʩʪʠʥʦʢ. ʏʠʤ ʚʠʱʘ ʪʝʤʧʝʨʘʪʫʨʘ ʩʝʨʝʜʠ ʽ ʜʨʽʙʥʽʰʽ ʨʦʟʤʽʨʠ 

ʯʘʩʪʠʥʦʢ, ʪʠʤ ʝʬʝʢʪʠʚʥʽʰʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫʣʦʚʣʝʥʥʷ ʯʘʩʪʠʥʦʢ.  

ɺʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʫʪʚʦʨʝʥʥʷ ʘʛʣʦʤʝʨʘʪʫ ʜʣʷ ʙʨʦʫʥʽʚʩʴʢʦʛʦ ʤʝʭʘʥʽʟʤʫ 

ʢʦʘʛʫʣʷʮʽʾ ʻ ʪʨʠʚʘʣʽʩʪʴ ʧʨʦʮʝʩʫ ʥʘʢʦʧʠʯʝʥʥʷ ʫʣʦʚʣʶʚʘʥʠʭ ʟʨʦʩʪʘʶʯʠʤ 
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ʘʛʣʦʤʝʨʘʪʦʤ ʜʨʽʙʥʠʭ ʯʘʩʪʠʥʦʢ. ʑʦʙ ʟʥʠʟʠʪʠ ʢʦʥʮʝʥʪʨʘʮʽʶ ʯʘʩʪʠʥʦʢ, ʱʦ 

ʟʥʘʭʦʜʷʪʴʩʷ ʧʽʜ ʜʽʻʶ ʢʨʘʧʣʽ, ʫ ʜʚʘ ʨʘʟʠ, ʧʨʦʮʝʩ ʙʨʦʫʥʽʚʩʴʢʦʾ ʢʦʘʛʫʣʷʮʽʾ ʤʘʻ 

ʪʨʠʚʘʪʠ ʙʽʣʷ 1 ʭʚʠʣʠʥʠ, ʘ ʜʣʷ ʟʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʠʣʫ ʚ 1 ̍  ʜʠʤʦʚʠʭ 

ʛʘʟʽʚ ï ʙʽʣʷ ʜʚʦʭ ʭʚʠʣʠʥ [8]. ʊʘʢʘ ʨʽʟʥʠʮʷ ʫ ʯʘʩʽ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʧʨʠ 

ʧʨʦʚʝʜʝʥʥʽ ʦʮʽʥʦʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʥʝ ʙʫʣʦ ʚʨʘʭʦʚʘʥʦ ʧʦʧʨʘʚʢʫ ʥʘ ʜʦʣʶ 

ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ, ʱʦ ʥʝ ʫʣʦʚʣʝʥʽ ʞʦʜʥʦʶ ʢʨʘʧʣʝʶ. 

ʈʦʟʧʦʜʽʣʝʥʥʷ ʯʘʩʪʠʥʦʢ ʟʘ ʨʦʟʤʽʨʘʤʠ ʙʣʠʟʴʢʝ ʜʦ ʣʦʛʘʨʠʬʤʽʯʥʦ-

ʥʦʨʤʘʣʴʥʦʛʦ ʟʘʢʦʥʫ [6,9]: 

ὪὨ
ρ

ὨЍς“„
Ὡὼὴ

ρ

ς

ὰὲὨ ὰὲὨ

„
 

ʜʝ Ὠ ï ʜʽʘʤʝʪʨ ʯʘʩʪʠʥʢʠ; „ ï ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ ʣʦʛʘʨʠʬʤʘ 

ʜʽʘʤʝʪʨʘ ʯʘʩʪʠʥʦʢ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʟʘʭʦʧʣʝʥʥʷ ʯʘʩʪʠʥʦʢ ʧʠʣʫ ʢʨʘʧʣʷʤʠ ʽ ʫʪʚʦʨʝʥʥʷ ʘʛʣʦʤʝʨʘʪʽʚ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʠʬʫʟʽʷ ʛʫʩʪʠʥʠ ʨʦʟʧʦʜʽʣʝʥʥʷ ʯʘʩʪʠʥʦʢ ʧʦ ʨʦʟʤʽʨʘʭ, ʧʨʠʯʦʤʫ 

ʬʫʥʢʮʽʷ ʨʦʟʧʦʜʽʣʝʥʥʷ ʜʝʬʦʨʤʫʚʘʪʠʤʝʪʴʩʷ ʚʧʨʘʚʦ, ʪʦʙʪʦ ʚ ʩʪʦʨʦʥʫ ʙʽʣʴʰʠʭ 

ʯʘʩʪʠʥʦʢ. 

ʈʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʽ ʙʨʦʫʥʽʚʩʴʢʦʾ ʢʦʘʛʫʣʷʮʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʥʝ 

ʪʽʣʴʢʠ ʜʣʷ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ ʣʝʪʶʯʦʾ ʟʦʣʠ. ʉʘʞʘ ʪʘ ʜʠʤ ʚʽʜ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʫʩʪʘʥʦʚʦʢ ʚʢʣʶʯʘʶʪʴ ʫ ʩʝʙʝ ʚʝʣʠʢʠʡ ʧʝʨʝʣʽʢ ʰʢʽʜʣʠʚʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ 

ʥʝʦʙʭʽʜʥʦ ʚʠʜʘʣʷʪʠ. 

ɺʠʩʥʦʚʢʠ. ɹʨʦʫʥʽʚʩʴʢʘ ʢʦʘʛʫʣʷʮʽʷ ʧʠʣʫ ʥʘ ʢʨʘʧʣʷʭ ʝʬʝʢʪʠʚʥʘ ʜʣʷ 

ʟʚôʷʟʫʚʘʥʥʷ ʯʘʩʪʠʥʦʢ, ʨʦʟʤʽʨ ʷʢʠʭ ʩʢʣʘʜʘʻ ʤʝʥʰ 0,1 ʤʢʤ.  

ɿʘ ʯʘʩ ʚʠʧʘʨʝʥʥʷ ʢʨʘʧʣʽ ʨʽʟʥʠʭ ʨʦʟʤʽʨʽʚ, ʧʨʠ ʟʘʜʘʥʠʭ ʚʠʪʨʘʪʘʭ 

ʟʨʦʰʫʚʘʣʴʥʦʾ ʚʦʜʠ ʪʘ ʟʘʧʠʣʝʥʦʩʪʽ ʛʘʟʽʚ, ʫʣʦʚʣʶʶʪʴ ʦʜʥʘʢʦʚʫ ʯʘʩʪʢʫ ʜʨʽʙʥʠʭ 

ʯʘʩʪʠʥʦʢ. ʈʦʟʤʽʨʠ ʫʪʚʦʨʝʥʠʭ ʘʛʣʦʤʝʨʘʪʽʚ ʟʨʦʩʪʘʶʪʴ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʢʨʘʧʣʽ ʪʘ 

ʟʤʝʥʰʝʥʥʷʤ ʜʽʘʤʝʪʨʫ ʯʘʩʪʠʥʦʢ. 

ɺʠʨʽʰʘʣʴʥʠʤ ʬʘʢʪʦʨʦʤ ʫʣʦʚʣʝʥʥʷ ʜʨʽʙʥʠʭ ʯʘʩʪʠʥʦʢ ʻ ʪʨʠʚʘʣʽʩʪʴ ʧʨʦʮʝʩʫ 

ʾʭ ʢʦʘʛʫʣʷʮʽʾ ʽ ʥʘʢʦʧʠʯʝʥʥʷ ʥʘ ʟʨʦʩʪʘʶʯʦʤʫ ʘʛʣʦʤʝʨʘʪʽ. ʏʝʨʝʟ ʚʠʩʦʢʽ ʰʚʠʜʢʦʩʪʽ 
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ʛʘʟʫ ʫ ʛʘʟʦʭʦʜʘʭ ʊɽʉ, ʾʭ ʜʦʚʞʠʥʠ ʥʝʜʦʩʪʘʪʥʴʦ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʫʪʚʦʨʝʥʥʷ 

ʚʝʣʠʢʠʭ ʘʛʣʦʤʝʨʘʪʽʚ ʯʘʩʪʠʥʦʢ. 
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ʋɼʂ 343.98.34  

ɸʉʇɽʂʊʀ ɺʀʊʈɯʐɽʅʅʗ ɿɸɺɼɸʅʔ ɿ ɼʆʉʃɯɼɾɽʅʅʗ ʇʆɹʋʊʆɺʀʍ 

ʇʈʀʃɸɼɯɺ ʆɹʃɯʂʋ ɻɸɿʋ 

 

ʈʷʙʫʭʽʥʘ ɺʽʢʪʦʨʽʷ ʆʣʝʢʩʘʥʜʨʽʚʥʘ 

ʧʨʦʚʽʜʥʠʡ ʝʢʩʧʝʨʪ ʩʝʢʪʦʨʫ ʪʨʘʩʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʪʝʭʥʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʜʦʢʫʤʝʥʪʽʚ ʣʘʙʦʨʘʪʦʨʽʾ ʢʨʠʤʽʥʘʣʽʩʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʮʝʥʪʨʫ 

çɯʥʩʪʠʪʫʪ ʩʫʜʦʚʠʭ ʝʢʩʧʝʨʪʠʟ ʽʤ. ɿʘʩʣ.ʧʨʦʬ.ʄ.ʉ.ɹʦʢʘʨʽʫʩʘè, 

ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ, 

ʅʦʩʘʪʝʥʢʦ ʖʣʽʷ ʆʣʝʢʩʘʥʜʨʽʚʥʘ 

ʟʘʚʽʜʫʚʘʯ ʩʝʢʪʦʨʫ ʪʨʘʩʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʪʝʭʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ  

ʜʦʢʫʤʝʥʪʽʚ ʣʘʙʦʨʘʪʦʨʽʾ ʢʨʠʤʽʥʘʣʽʩʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ  

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʮʝʥʪʨʫ  

çɯʥʩʪʠʪʫʪ ʩʫʜʦʚʠʭ ʝʢʩʧʝʨʪʠʟ ʽʤ. ɿʘʩʣ.ʧʨʦʬ.ʄ.ʉ.ɹʦʢʘʨʽʫʩʘè, 

ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ, 

ORCID https://orcid.org/0000-0002-8391-9623 

ʄʘʢʘʨʦʚ ʉʝʨʛʽʡ ɺʽʢʪʦʨʦʚʠʯ 

ʩʫʜʦʚʠʡ ʝʢʩʧʝʨʪ ʩʝʢʪʦʨʫ ʜʦʩʣʽʜʞʝʥʥʷ ʟʙʨʦʾ ʪʘ ʚʠʙʫʭʦʪʝʭʥʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʣʘʙʦʨʘʪʦʨʽʾ ʢʨʠʤʽʥʘʣʽʩʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʮʝʥʪʨʫ 

çɯʥʩʪʠʪʫʪ ʩʫʜʦʚʠʭ ʝʢʩʧʝʨʪʠʟ ʽʤ. ɿʘʩʣ.ʧʨʦʬ.ʄ.ʉ.ɹʦʢʘʨʽʫʩʘè, 

ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɸʅʆʊɸʎɯʗ 

ʉʪʘʪʪʷ ʧʨʠʩʚʷʯʝʥʘ ʚʠʩʚʽʪʣʝʥʥʶ ʪʘ ʘʥʘʣʽʟʫ ʘʢʪʫʘʣʴʥʠʭ ʧʠʪʘʥʴ ʱʦʜʦ 

ʩʧʦʩʦʙʽʚ ʚʪʨʫʯʘʥʥʷ ʚ ʨʦʙʦʪʫ ʧʦʙʫʪʦʚʠʭ ʧʨʠʣʘʜʽʚ ʦʙʣʽʢʫ ʛʘʟʫ, ʟʤʽʥʠ ʢʦʥʩʪʨʫʢʮʽʾ 

ʪʘ ʽʥʰʽ ʦʟʥʘʢʠ ʚʧʣʠʚʫ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʫʧʦʚʽʣʴʥʝʥʥʷ ʘʙʦ ʟʫʧʠʥʢʠ ʾʭ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʦʙʫʪʦʚʠʡ ʧʨʠʣʘʜ ʦʙʣʽʢʫ ʛʘʟʫ, ʩʣʽʜʠ ʚʪʨʫʯʘʥʥʷ, 

ʚʽʜʣʽʢʦʚʠʡ ʧʨʠʩʪʨʽʡ (ʣʽʯʠʣʴʥʠʡ ʤʝʭʘʥʽʟʤ), ʧʦʨʫʰʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ, ʤʝʪʦʜʠ 

ʝʢʩʧʝʨʪʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 
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ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʨʽʚʝʥʴ ʟʣʦʯʠʥʥʦʩʪʽ ʟʨʦʩʪʘʻ 

ʜʦʩʠʪʴ ʰʚʠʜʢʠʤʠ ʪʝʤʧʘʤʠ. ɿ ʨʦʟʚʠʪʢʦʤ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʰʣʷʭʠ ʚʯʠʥʝʥʥʷ 

ʟʣʦʯʠʥʽʚ ʪʝʞ ʟʥʘʯʥʦ ʨʦʟʰʠʨʶʶʪʴʩʷ. ʋ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʜʽʾ ʱʦʜʦ ʚʪʨʫʯʘʥʥʷ ʚ 

ʨʦʙʦʪʫ ʧʦʙʫʪʦʚʠʭ ʧʨʠʣʘʜʽʚ ʦʙʣʽʢʫ ʛʘʟʫ ʟ ʤʝʪʦʶ ʾʭ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ 

(ʙʝʟʦʧʣʘʪʥʦʛʦ ʘʙʦ ʟʽ ʟʥʠʞʝʥʦʶ ʚʘʨʪʽʩʪʶ) ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʩʪʷʪʴ ʦʟʥʘʢʠ 

ʢʨʠʤʽʥʘʣʴʥʠʭ ʧʨʘʚʦʧʦʨʫʰʝʥʴ. ʗʢ ʧʦʢʘʟʫʻ ʝʢʩʧʝʨʪʥʘ ʧʨʘʢʪʠʢʘ, ʧʦʙʫʪʦʚʽ 

ʧʨʠʣʘʜʠ ʦʙʣʽʢʫ ʛʘʟʫ ʜʝʜʘʣʽ ʯʘʩʪʽʰʝ ʩʪʘʶʪʴ ʦʙôʻʢʪʘʤʠ ʢʨʠʤʽʥʘʣʽʩʪʠʯʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʾʭ ʘʩʦʨʪʠʤʝʥʪ ʨʦʟʰʠʨʶʻʪʴʩʷ, ʥʘʙʫʚʘʶʪʴ ʧʦʧʫʣʷʨʥʦʩʪʽ ʣʽʯʠʣʴʥʠʢʠ 

ʟ ʪʝʨʤʦʢʦʨʝʢʪʦʨʘʤʠ, Smart-ʣʽʯʠʣʴʥʠʢʠ ʪʦʱʦ. ɸʣʝ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʩʧʦʩʦʙʠ 

ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʫ ʧʨʠʣʘʜʠ ʦʙʣʽʢʫ ʪʘʢʦʞ ʫʜʦʩʢʦʥʘʣʶʶʪʴʩʷ.  

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ ʥʘʫʢʦʚʦʾ ʨʦʟʚʽʜʢʠ ʟʫʤʦʚʣʝʥʘ ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʜʦʩʣʽʜʞʝʥʥʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʠʢʠ ʢʨʠʤʽʥʘʣʽʩʪʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʣʘʜʽʚ 

ʦʙʣʽʢʫ ʛʘʟʫ ʷʢ ʩʠʩʪʝʤʠ ʤʝʪʦʜʽʚ, ʧʨʠʡʦʤʽʚ ʽ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʾʭ ʧʣʦʤʙ ʽ ʜʝʪʘʣʝʡ, ʚʫʟʣʽʚ ʧʨʠʣʘʜʽʚ 

ʟʘʛʘʣʦʤ, ʷʢʽ ʝʬʝʢʪʠʚʥʦ ʩʧʨʠʷʣʠ ʙ ʨʦʟʢʨʠʪʪʶ ʟʣʦʯʠʥʽʚ ʫ ʩʚʽʪʽ ʤʦʜʝʨʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ.  

ʉʪʘʥ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʙʣʝʤʠ. ɺʘʛʦʤʠʡ ʚʥʝʩʦʢ ʫ ʨʦʟʚʠʪʦʢ 

ʢʨʠʤʽʥʘʣʽʩʪʠʯʥʦʾ ʤʝʪʦʜʠʢʠ ʡ ʝʢʩʧʝʨʪʦʣʦʛʽʾ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʥʘʧʨʷʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʧʝʮʽʘʣʴʥʠʭ ʟʥʘʥʴ ʧʽʜ ʯʘʩ ʨʦʟʩʣʽʜʫʚʘʥʥʷ ʢʨʘʜʽʞʦʢ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʰʣʷʭʦʤ 

ʚʪʨʫʯʘʥʥʷ ʚ ʨʦʙʦʪʫ ʧʨʠʣʘʜʽʚ ʦʙʣʽʢʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʪʨʝʙ ʢʨʠʤʽʥʘʣʽʩʪʠʯʥʦʾ, 

ʟʦʢʨʝʤʘ ʩʫʜʦʚʦ-ʝʢʩʧʝʨʪʥʦʾ ʧʨʘʢʪʠʢʠ, ʙʫʣʠ ʧʨʝʜʤʝʪʦʤ ʨʦʟʛʣʷʜʫ: ʈ. ʉ. ɹʻʣʢʽʥʘ, 

ɺ. ʆ. ʂʦʥʦʚʘʣʦʚʦʾ, ʄ. ʗ. ʉʝʛʘʷ, ɺ. ʖ. ʐʝʧʽʪʴʢʘ ʪʘ ʽʥʰʠʭ, ʘ ʪʘʢʦʞ ʥʘʫʢʦʚʽ ʧʨʘʮʽ 

ʡ ʩʧʝʮʽʘʣʴʥʫ ʣʽʪʝʨʘʪʫʨʫ ʚ ʛʘʣʫʟʽ ʝʥʝʨʛʝʪʠʢʠ (ɿ. ʉ. ɺʘʨʥʘʣʽʡ, ʊ. ɯ. ɻʨʠʥʢʝʚʠʯ, 

ɯ. ɸ. ʄʘʣʷʨʯʫʢ, ɼ. ʂ. ʇʨʝʡʛʝʨ, ɸ. ʄ. ʉʝʤʝʥʯʝʥʢʦ, ʖ. ʄ. ʍʘʨʘʟʽʰʚʽʣʽ, 

ɼ. ʆ. ʍʦʤʠʯ ʪʘ ʽʥ.).  

ʄʝʪʦʶ ʩʪʘʪʪʽ ʻ ʬʦʨʤʫʚʘʥʥʷ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ 

ʨʦʟʩʣʽʜʫʚʘʥʥʷ ʟʣʦʯʠʥʽʚ, ʧʦʚôʷʟʘʥʠʭ ʟ ʨʦʟʩʣʽʜʫʚʘʥʥʷʤ ʢʨʘʜʽʞʦʢ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ 

ʰʣʷʭʦʤ ʚʪʨʫʯʘʥʥʷ ʚ ʨʦʙʦʪʫ ʧʦʙʫʪʦʚʠʭ ʧʨʠʣʘʜʽʚ ʦʙʣʽʢʫ ʛʘʟʫ.  

ɺʠʢʣʘʜ ʦʩʥʦʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɺ ʝʥʝʨʛʦʙʘʣʘʥʩʽ ʋʢʨʘʾʥʠ ʯʽʣʴʥʝ ʤʽʩʮʝ, 

ʧʦʥʘʜ 60 %, ʫ ʩʫʢʫʧʥʦʩʪʽ ʟ ʚʫʛʽʣʣʷʤ ʧʦʩʽʜʘʻ ʧʨʠʨʦʜʥʠʡ ʛʘʟ. ʆʩʥʦʚʥʝ 
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ʩʧʦʞʠʚʘʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʜʣʷ ʦʧʘʣʝʥʥʷ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ, ʷʢ ʧʘʣʠʚʦ ʜʣʷ ʤʘʰʠʥ, ʜʣʷ ʨʦʙʦʪʠ ʛʘʟʦʚʠʭ ʧʨʠʣʘʜʽʚ ʽ ʧʨʠʩʪʨʦʾʚ 

ʪʦʱʦ, ʘʣʝ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʟʽʛʨʽʚʘʥʥʷ ʞʠʪʣʦʚʠʭ 

ʧʨʠʤʽʱʝʥʴ. ɿʨʦʩʪʘʥʥʷ ʚʘʨʪʦʩʪʽ ʝʥʝʨʛʦʥʦʩʽʾʚ ʟʫʤʦʚʠʣʦ ʧʦʰʠʨʝʥʥʷ ʚʠʧʘʜʢʽʚ 

ʢʨʘʜʽʞʦʢ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʩʧʦʞʠʚʘʯʘʤʠ, ʷʢ ʧʨʘʚʠʣʦ, ʰʣʷʭʦʤ ʚʪʨʫʯʘʥʥʷ ʚ 

ʨʦʙʦʪʫ ʧʨʠʣʘʜʽʚ ʦʙʣʽʢʫ ʛʘʟʫ.  

ʆʩʥʦʚʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʚʠʨʽʰʝʥʥʶ ʧʨʠ ʜʘʥʦʤʫ 

ʜʦʩʣʽʜʞʝʥʥʽ, ʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʬʘʢʪʽʚ ʧʦʨʫʰʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʟʘʧʽʨʥʦ-

ʧʣʦʤʙʫʚʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʧʦʰʢʦʜʞʝʥʥʷ ʪʘ ʚʪʨʫʯʘʥʥʷ ʚ ʧʨʠʣʘʜʠ ʦʙʣʽʢʫ ʟ 

ʤʝʪʦʶ ʚʧʣʠʚʫ ʥʘ ʚʽʜʣʽʢʦʚʠʡ ʧʨʠʩʪʨʽʡ (ʣʽʯʠʣʴʥʠʡ ʤʝʭʘʥʽʟʤ). 

ʆʙËʻʢʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʦʙʫʪʦʚʽ ʣʽʯʠʣʴʥʠʢʠ ʛʘʟʫ, ʷʢʽ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʢʚʘʨʪʠʨʘʭ ʯʠ ʙʫʜʠʥʢʘʭ ʧʨʠʚʘʪʥʠʭ ʦʩʽʙ, ʢʦʤʫʥʘʣʴʥʦ-ʧʦʙʫʪʦʚʽ 

ʪʘ ʨʽʟʥʦʛʦ ʨʦʜʫ ʧʨʦʤʠʩʣʦʚʽ ʚʠʪʨʘʪʦʤʽʨʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʜʽʡʥʠʡ ʦʙʣʽʢ 

ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʝʨʝʩʚʽʜʯʝʥʥʷ ʫ ʚʽʜʩʫʪʥʦʩʪʽ ʦʟʥʘʢ 

ʚʧʣʠʚʫ ʥʘ ʟʘʩʽʙ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ (ʧʣʦʤʙʫ), ʷʢʽ ʤʦʞʫʪʴ ʩʚʽʜʯʠʪʠ ʧʨʦ 

ʚʪʨʫʯʘʥʥʷ ʚ ʟʘʩʽʙ ʪʘ ʚʠʢʨʠʚʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʥʷ, ʪʦʙʪʦ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʦʟʥʘʢ ʧʦʨʫʰʝʥʴ ʢʦʥʩʪʨʫʢʮʽʾ ʣʽʯʠʣʴʥʠʢʘ ʛʘʟʫ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʩʧʨʘʚʥʦʩʪʽ 

ʣʽʯʠʣʴʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʘʙʦ ʧʦʨʫʰʝʥʴ ʫ ʨʦʙʦʪʽ ʣʽʯʠʣʴʥʠʢʘ; ʦʟʥʘʢ ʟʥʷʪʪʷ ʧʣʦʤʙ 

ʘʙʦ ʧʦʨʫʰʝʥʥʷ ʧʦʚʽʨʦʯʥʦʛʦ ʪʘʚʨʘ; ʟʨʠʚʫ, ʘʙʦ ʧʦʰʢʦʜʞʝʥʥʷ ʧʣʦʤʙ 

ʛʘʟʦʧʦʩʪʘʯʘʣʴʥʦʾ (ʛʘʟʦʪʨʘʥʩʧʦʨʪʥʦʾ) ʦʨʛʘʥʽʟʘʮʽʾ ʥʘ ʣʽʯʠʣʴʥʠʢʫ ʛʘʟʫ ʘʙʦ ʥʘ 

ʧʘʪʨʫʙʢʘʭ ʣʽʯʠʣʴʥʠʢʘ ʪʦʱʦ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʘʭ ʚʧʨʦʚʘʜʞʝʥʥʷ ʦʙʣʽʢʫ ʛʘʟʫ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʦʙʫʪʦʚʠʭ ʣʽʯʠʣʴʥʠʢʽʚ ʚʩʪʘʥʦʚʣʶʚʘʣʠʩʴ ʧʨʠʣʘʜʠ, ʷʢʽ ʫ ʧʦʨʽʚʥʷʥʥʽ 

ʽʟ ʩʫʯʘʩʥʠʤʠ ʟʨʘʟʢʘʤʠ ʙʫʣʠ ʥʝʜʦʩʪʘʪʥʴʦ ʪʝʭʥʽʯʥʦ ʜʦʩʢʦʥʘʣʠʤʠ, ʭʦʯʘ ʽ 

ʚʽʜʧʦʚʽʜʘʣʠ ʜʽʶʯʠʤ ʥʦʨʤʘʪʠʚʥʠʤ ʜʦʢʫʤʝʥʪʘʤ ʋʢʨʘʾʥʠ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ 

ʚʠʩʥʦʚʢʽʚ ʝʢʩʧʝʨʪʽʚ ʥʝʦʙʭʽʜʥʝ ʟʜʽʡʩʥʝʥʥʷ ʧʦʩʪʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʽʩʥʫʶʯʽ ʪʘ ʥʦʚʽ, ʚʠʷʚʣʝʥʽ, ʩʧʦʩʦʙʠ ʚʪʨʫʯʘʥʥʷ ʚ ʨʦʙʦʪʫ ʧʦʙʫʪʦʚʠʭ ʧʨʠʣʘʜʽʚ 

ʦʙʣʽʢʫ ʛʘʟʫ. 

ʋ ʅʅʎ ɯʉɽ, ʚʨʘʭʦʚʫʶʯʠ ʜʦʩʚʽʜ ʧʨʦʚʝʜʝʥʠʭ ʝʢʩʧʝʨʪʠʟ ʧʦʙʫʪʦʚʠʭ ʧʨʠʣʘʜʽʚ 

ʦʙʣʽʢʫ ʛʘʟʫ, ʚ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʴ ʚʠʷʚʣʷʣʠʩʷ ʪʘʢʽ ʧʦʰʢʦʜʞʝʥʥʷ ʪʘ ʩʣʽʜʠ:  
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- ʧʦʨʫʰʝʥʥʷ ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʧʨʠʣʘʜʫ ʦʙʣʽʢʫ;  

- ʯʘʩʪʢʦʚʦʛʦ ʚʽʜʜʽʣʝʥʥʷ ʟʘʭʠʩʥʦʾ ʢʨʠʰʢʠ, ʦʛʣʷʜʦʚʦʛʦ ʚʽʢʥʘ ʪʦʱʦ, 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʦʥʩʪʨʫʢʮʽʾ ʧʨʠʣʘʜʫ;  

- ʛʘʣʴʤʫʚʘʥʥʷ ʜʝʢʘʜ ʪʘ (ʘʙʦ) ʰʝʩʪʝʨʝʥʴ ʚʽʜʣʽʢʦʚʦʛʦ ʧʨʠʩʪʨʦʶ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʪʦʨʦʥʥʽʭ ʧʨʝʜʤʝʪʽʚ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʧʨʠʩʪʨʦʾʚ;  

- ʧʨʠʻʜʥʘʥʥʷ ʜʦ ʛʘʟʦʚʠʭ ʤʝʨʝʞ ʧʦʟʘ ʧʨʠʣʘʜʦʤ ʦʙʣʽʢʫ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ;  

- ʟʘʤʽʥʘ ʰʝʩʪʝʨʝʥʴ;  

- ʫʩʪʘʥʦʚʣʝʥʥʷ ʧʨʠʭʦʚʘʥʦʾ ʛʘʟʦʚʦʾ ʤʝʨʝʞʽ;  

-ʧʨʠʤʫʩʦʚʝ ʤʝʭʘʥʽʯʥʝ ʩʢʠʜʘʥʥʷ ʧʦʢʘʟʘʥʴ ʧʨʠʣʘʜʫ ʦʙʣʽʢʫ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ 

ʦʙʝʨʪʘʥʥʷʤ ʫ ʟʚʦʨʦʪʥʠʡ ʙʽʢ ʰʝʩʪʝʨʝʥʴ ʚʽʜʣʽʢʦʚʦʛʦ ʧʨʠʩʪʨʦʶ (ʚ ʣʽʯʠʣʴʥʠʢʘʭ 

ʩʪʘʨʦʛʦ ʪʠʧʫ);  

 - ʚʧʣʠʚ ʥʘ ʧʨʠʣʘʜ ʦʙʣʽʢʫ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʩʠʣʴʥʠʤ ʟʦʚʥʽʰʥʽʤ ʧʦʩʪʽʡʥʠʤ 

ʤʘʛʥʽʪʥʠʤ ʧʦʣʝʤ;  

- ʚʽʜʢʨʠʪʝ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʛʘʟʦʚʦʾ ʤʝʨʝʞʽ, ʤʠʥʘʶʯʠ ʧʨʠʣʘʜ ʦʙʣʽʢʫ 

ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʪʦʱʦ. 

ʇʨʠ ʝʢʩʧʝʨʪʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʧʦʙʫʪʦʚʠʭ ʧʨʠʣʘʜʽʚ ʦʙʣʽʢʫ ʛʘʟʫ ʙʫʣʠ 

ʚʩʪʘʥʦʚʣʝʥʽ ʥʘʩʪʫʧʥʽ ʬʘʢʪʠ: 

ɺ ʢʦʥʩʪʨʫʢʮʽʾ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʧʨʠʣʘʜʫ ʦʙʣʽʢʫ ʛʘʟʫ çGALLUS 

2000è, ʪʠʧʦʨʦʟʤʽʨ - çG4è, ʥʘʜʘʥʦʛʦ ʥʘ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʷʚʣʝʥʠʡ ʜʦʜʘʪʢʦʚʠʡ 

(ʥʝʢʦʥʩʪʨʫʢʮʽʡʥʠʡ) ʝʣʝʤʝʥʪ, ʷʢʠʡ ʥʝ ʧʝʨʝʜʙʘʯʝʥʠʡ ʟʘʚʦʜʦʤ-ʚʠʨʦʙʥʠʢʦʤ, ʘ 

ʩʘʤʝ, ʧʣʘʩʪʠʥʘ ʢʨʫʛʣʦʾ ʬʦʨʤʠ, ʚʠʛʦʪʦʚʣʝʥʘ ʟ ʤʝʪʘʣʫ ʩʽʨʦʛʦ ʢʦʣʴʦʨʫ, ʱʦ ʚʦʣʦʜʽʻ 

ʤʘʛʥʽʪʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ (ʨʠʩ. 1, ʚʽʜʤ. ʩʪʨʽʣʢʦʶ), ʷʢʘ ʚʩʪʘʥʦʚʣʝʥʘ ʪʘ 

ʟʘʢʨʽʧʣʝʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʫʨʫʧʘ ʥʘ ʢʣʘʧʘʥʽ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʤʝʭʘʥʽʟʤʫ.  
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ʈʠʩ. 1 ï ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ 

ʜʦʜʘʪʢʦʚʦʛʦ (ʥʝʢʦʥʩʪʨʫʢʮʽʡʥʦʛʦ) 

ʝʣʝʤʝʥʪʫ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ 

ʣʽʯʠʣʴʥʠʢʫ ʛʘʟʫ çGALLUS 2000è. 

ʅʘʷʚʥʽʩʪʴ ʚʢʘʟʘʥʦʾ ʧʣʘʩʪʠʥʠ ʻ ʦʟʥʘʢʦʶ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʫ ʟʘʚʦʜʩʴʢʫ 

ʢʦʥʩʪʨʫʢʮʽʶ ʥʘʜʘʥʦʛʦ ʣʽʯʠʣʴʥʠʢʘ ʛʘʟʫ ʪʘ ʚʪʨʫʯʘʥʥʷ ʚ ʡʦʛʦ ʨʦʙʦʪʫ. 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʚʥʫʪʨʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ ʯʘʩʪʠʥ ʪʘ ʝʣʝʤʝʥʪʽʚ ʤʝʭʘʥʽʟʤʫ 

ʣʽʯʠʣʴʥʠʢʘ ʛʘʟʫ ʄʂʄ-U, ʪʠʧʦʨʦʟʤʽʨ G6 ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ ʧʨʠʚʦʜʥʽʡ 

ʰʝʩʪʝʨʥʽ ʣʽʯʠʣʴʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʻ ʜʚʘ ʥʘʩʢʨʽʟʥʠʭ ʦʪʚʦʨʠ ʢʨʫʛʣʦʾ ʬʦʨʤʠ 

ʜʽʘʤʝʪʨʦʤ, ʷʢʽ ʥʝ ʧʝʨʝʜʙʘʯʝʥʽ ʟʘʚʦʜʦʤ-ʚʠʨʦʙʥʠʢʦʤ (ʨʠʩ. 2, ʧʦʟ. ʩʪʨʽʣʢʘʤʠ). 

 

 

 

 

 

 

 

ʈʠʩ. 2 ï ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʜʚʦʭ 

ʥʘʩʢʨʽʟʥʠʭ ʦʪʚʦʨʽʚ, ʷʢʽ ʥʝ 

ʧʝʨʝʜʙʘʯʝʥʽ ʟʘʚʦʜʦʤ-ʚʠʨʦʙʥʠʢʦʤ 

 

ɼʘʥʽ ʦʪʚʦʨʠ ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʦʚʥʦʛʦ ʧʨʠʧʠʥʝʥʥʷ ʦʙʣʽʢʫ ʩʧʦʞʠʪʦʛʦ 

ʛʘʟʫ ʣʽʯʠʣʴʥʠʤ ʤʝʭʘʥʽʟʤʦʤ ʰʣʷʭʦʤ ʙʣʦʢʫʚʘʥʥʷ ʧʨʠʚʽʜʥʦʾ ʰʝʩʪʝʨʥʽ ʧʝʨʝʜʘʯʽ 

ʦʙʝʨʪʽʚ ʜʚʦʤʘ ʩʪʨʠʞʥʷʤʠ (ʜʠʚ. ʨʠʩ. 3. ʚʽʜʤ. ʩʪʨʽʣʢʘʤʠ). 
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ʈʠʩ. 2 ï ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʙʣʦʢʫʚʘʥʥʷ ʧʨʠʚʽʜʥʦʾ ʰʝʩʪʝʨʥʽ ʧʝʨʝʜʘʯʽ 

ʦʙʝʨʪʽʚ ʜʚʦʤʘ ʩʪʨʠʞʥʷʤʠ 

 

ɺʠʩʥʦʚʢʠ. ʅʘ ʟʘʢʣʶʯʝʥʥʷ ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʥʝʟʚʘʞʘʶʯʠ ʥʘ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʧʦʩʦʙʽʚ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʫ ʧʦʙʫʪʦʚʽ ʧʨʠʩʪʨʦʾ 

ʦʙʣʽʢʫ ʛʘʟʫ, ʣʠʰʝ ʨʝʪʝʣʴʥʝ ʚʠʚʯʝʥʥʷ ʩʫʢʫʧʥʦʩʪʽ ʚʠʷʚʣʝʥʠʭ ʦʟʥʘʢ ʪʘ 

ʩʧʝʮʠʬʽʯʥʦʾ ʩʣʽʜʦʚʦʾ ʢʘʨʪʠʥʠ ʚʪʨʫʯʘʥʥʷ ʜʘʶʪʴ ʧʽʜʩʪʘʚʫ ʢʘʪʝʛʦʨʠʯʥʦ 

ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʧʨʠʣʘʜ ʧʽʜʜʘʚʘʚʩʷ ʚʧʣʠʚʫ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 

1. ɸʚʝʨʴʷʥʦʚʘ ʊ.ɺ. ʉʫʙʲʝʢʪʳ ʵʢʩʧʝʨʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺʝʩʪʥʠʢ 

ʢʨʠʤʠʥʘʣʠʩʪʠʢʠ. ɺʳʧʫʩʢ 2. ʄ., ʉʧʘʨʢ, 2001.  

2. ɸʚʝʨʴʷʥʦʚʘ ʊ.ɺ., ɹʝʣʢʠʥ ʈ.ʉ., ʂʦʨʫʭʦʚ ʖ.ɻ., ʈʦʩʩʠʥʩʢʘʷ ɽ.ʈ. 

ʂʨʠʤʠʥʘʣʠʩʪʠʢʘ : ʫʯʝʙ. ʜʣʷ ʚʫʟʦʚ. 3-ʝ ʠʟʜ., ʧʝʨʝʨʘʙ ʠ ʜʦʧ. ʄ. : ʅʦʨʤʘ, 2008. 

992 ʩ.  

3. ɸʣʠʝʚ ɸ.ʀ. ʇʨʦʙʣʝʤʳ ʵʢʩʧʝʨʪʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ. ɹʘʢʫ, 1991.  

4. ɸʥʜʨʫʩʷʢ ɻ.ʄ., ɹʘʪʶʢ ʆ.ɺ., ɻʦʥʯʘʨʦʚ ɯ.ɺ., ʪʘ ʽʥ. ʂʨʠʤʽʥʘʣʽʩʪʠʢʘ: 

ʥʘʫʢʦʚʠʡ ʜʦʚʽʜʥʠʢ. / ʟʘ ʨʝʜ. ɻʦʥʯʘʨʦʚʘ ɯ.ɺ. ʃʫʮʴʢ: ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʠʡ 

ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʃʝʩʽ ʋʢʨʘʾʥʢʠ 2018. 112 ʩ. 

5. ɹʘʭʽʥ ɺ.ʇ. ɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʩʧʦʩʦʙʫ ʚʯʠʥʝʥʥʷ ʟʣʦʯʠʥʽʚ ʟʘ ʫʤʦʚ 

ʽʩʪʦʪʥʦʾ ʟʤʽʥʠ ʭʘʨʘʢʪʝʨʫ ʟʣʦʯʠʥʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʅʘʫʢʦʚʠʡ ʚʽʩʥʠʢ ʅɸɺʉʋ. ʂ., 

2000. ɺʠʧ. 2. ʉ.178-182.  
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ʂʆʃʔʆʈʆɺɽ ʂʆɼʋɺɸʅʅʗ ʋ ɿɸʂʃɸɼɸʍ ʈɽʉʊʆʈɸʅʅʆɻʆ 

ɻʆʉʇʆɼɸʈʉʊɺɸ ɿɻɯɼʅʆ ʇʈʀʅʎʀʇɯɺ HACCP 

 

ʉʪʫʢʘʣʴʩʴʢʘ ʅʘʪʘʣʽʷ ʄʠʢʦʣʘʾʚʥʘ, 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʪʝʭʥʦʣʦʛʽʾ ʨʝʩʪʦʨʘʥʥʦʾ ʽ ʘʶʨʚʝʜʠʯʥʦʾ ʧʨʦʜʫʢʮʽʾ 

ʂʫʟʴʤʽʥ ʆʣʝʛ ɺʦʣʦʜʠʤʠʨʦʚʠʯ, 

ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ, 

ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʪʝʭʥʦʣʦʛʽʾ ʨʝʩʪʦʨʘʥʥʦʾ ʽ ʘʶʨʚʝʜʠʯʥʦʾ ʧʨʦʜʫʢʮʽʾ 

ɹʦʛʘʯʫʢ ʅʘʪʘʣʽʷ ɯʚʘʥʽʚʥʘ, 

ʟʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ, 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɺʩʝ ʯʘʩʪʽʰʝ ʚ ʋʢʨʘʾʥʽ ʨʝʻʩʪʨʫʶʪʴʩʷ ʚʠʧʘʜʢʠ ʭʘʨʯʦʚʠʭ ʦʪʨʫʻʥʴ, 

ʧʦʚôʷʟʘʥʠʭ ʽʟ ʚʽʜʚʽʜʫʚʘʥʥʷʤ ʟʘʢʣʘʜʽʚ ʨʝʩʪʦʨʘʥʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ (ɿʈɻ). 

ɻʦʣʦʚʥʠʤ ʯʠʥʦʤ ʮʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʧʦʨʫʰʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʧʨʠʛʦʪʫʚʘʥʥʷ 

ʩʪʨʘʚ, ʾʭ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ, ʘ ʪʘʢʦʞ ʯʝʨʝʟ ʥʝʜʦʪʨʠʤʘʥʥʷ ɿʈɻ ʩʘʥʽʪʘʨʥʦ-

ʛʽʛʽʻʥʽʯʥʠʭ ʥʦʨʤ ʽ ʧʨʘʚʠʣ. 

ʍʚʦʨʦʙʠ ʭʘʨʯʦʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʚʠʢʣʠʢʘʶʪʴʩʷ ʧʨʦʜʫʢʪʘʤʠ, ʟʘʨʘʞʝʥʠʤʠ 

ʧʘʪʦʛʝʥʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʙʘʢʪʝʨʽʾ, ʚʽʨʫʩʠ ʽ ʧʘʨʘʟʠʪʠ. ɹʘʛʘʪʦ ʚʠʜʽʚ ʪʘʢʠʭ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʰʠʨʦʢʦ ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʫ ʧʨʠʨʦʜʽ ʽ ʨʦʟʤʥʦʞʫʶʪʴʩʷ ʥʘ ʩʚʽʞʠʭ 

ʬʨʫʢʪʘʭ ʽ ʦʚʦʯʘʭ, ʘ ʪʘʢʦʞ ʫ ʩʠʩʪʝʤʽ ʪʨʘʚʣʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʚʘʨʠʥ. 

ɺʦʥʠ ʧʦʪʨʘʧʣʷʶʪʴ ʜʦ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ ʽʟ ʾʞʝʶ ʪʘ ʥʘʧʦʷʤʠ, ʦʩʽʜʘʶʪʴ ʫ 

ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʤʫ ʪʨʘʢʪʽ ʽ ʚʠʢʣʠʢʘʶʪʴ ʦʪʨʫʻʥʥʷ. ɼʘʣʽ ʯʘʩʪʠʥʘ ʟ ʥʠʭ 

ʧʦʪʨʘʧʣʷʻ ʫ ʢʨʦʚ ʽ ʨʦʟʥʦʩʠʪʴʩʷ ʧʦ ʚʩʴʦʤʫ ʦʨʛʘʥʽʟʤʫ, ʚʨʘʞʘʶʯʠ ʥʠʨʢʠ, ʧʝʯʽʥʢʫ ʽ 

ʩʝʨʮʝ. ʊʘʢʠʤ ʯʠʥʦʤ, ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ ʟʘʭʚʦʨʶʚʘʥʴ, ʚʠʢʣʠʢʘʥʠʭ ʥʝʷʢʽʩʥʦʶ 

ʾʞʝʶ, ʤʦʞʫʪʴ ʚʘʨʽʶʚʘʪʠʩʷ ʚʽʜ ʥʝʟʥʘʯʥʠʭ ʩʠʤʧʪʦʤʽʚ ʜʦ ʩʝʨʡʦʟʥʦʾ ʟʘʛʨʦʟʠ 

ʞʠʪʪʶ ʣʶʜʠʥʠ. ɺʽʜʧʦʚʽʜʥʦ, ʟʘʨʘʞʝʥʥʷ ʧʨʦʜʫʢʪʽʚ ʤʦʞʝ ʩʪʘʪʠʩʷ ʥʘ ʚʩʴʦʤʫ 

ʰʣʷʭʫ: ʚʽʜ ʚʠʨʦʙʥʠʮʪʚʘ ʜʦ ʩʪʦʣʫ ʩʧʦʞʠʚʘʯʘ, ʪʦʤʫ ʧʨʦʬʽʣʘʢʪʠʢʘ ʽ ʩʫʚʦʨʠʡ 

ʢʦʥʪʨʦʣʴ ʧʦʪʨʽʙʥʽ ʥʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ. 
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ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʗʢ ʽ ʫ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ ʛʘʣʫʟʷʭ, ʫ ɿʈɻ ʽʩʥʫʻ ʙʝʟʣʽʯ 

ʩʧʦʩʦʙʽʚ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ, ʦʜʥʘʢ ʢʣʶʯʦʚʝ ʟʥʘʯʝʥʥʷ ʽ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʣʘ 

ʢʦʥʮʝʧʮʽʷ ʘʥʘʣʽʟʫ ʨʠʟʠʢʽʚ ʽ ʢʨʠʪʠʯʥʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ HACCP (Hazard 

Analysis Critical Control Points). ʉʠʩʪʝʤʘ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʟ ʤʝʪʦʶ ʘʥʘʣʽʟʫ ʽ 

ʢʦʥʪʨʦʣʶ ʙʽʦʣʦʛʽʯʥʠʭ, ʭʽʤʽʯʥʠʭ ʽ ʬʽʟʠʯʥʠʭ ʨʠʟʠʢʽʚ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʚʠʨʦʙʥʠʮʪʚʘ, 

ʧʦʯʠʥʘʶʯʽ ʚʽʜ ʟʘʢʫʧʽʚʣʽ ʩʠʨʦʚʠʥʠ, ʾʾ ʦʙʨʦʙʢʠ, ʩʪʘʜʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʨʦʟʧʦʜʽʣʫ 

ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʅɸʉʉʈ ʫ ɿʈɻ ʧʝʨʰ ʟʘ ʚʩʝ ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʨʦʙʢʫ 

ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʦʛʨʘʤ-ʧʝʨʝʜʫʤʦʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʯʠʥʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ, 

ʷʢʽ ʤʘʶʪʴ ʦʭʦʧʣʶʚʘʪʠ ʥʝʦʙʭʽʜʥʽ ʟʘʭʦʜʠ ʱʦʜʦ ʦʩʦʙʠʩʪʦʾ ʛʽʛʽʻʥʠ ʧʝʨʩʦʥʘʣʫ, 

ʧʨʠʙʠʨʘʥʥʷ ʧʨʠʤʽʱʝʥʴ, ʤʠʪʪʷ ʪʘ ʜʝʟʽʥʬʝʢʮʽʾ ʢʫʭʦʥʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ (ʫ ʪʦʤʫ 

ʯʠʩʣʽ ʡ ʚʠʪʷʞʢʠ), ʽʥʚʝʥʪʘʨʶ ʪʘ ʧʦʩʫʜʫ, ʙʦʨʦʪʴʙʠ ʽʟ ʰʢʽʜʥʠʢʘʤʠ, ʟʙʝʨʽʛʘʥʥʷ 

ʩʠʨʦʚʠʥʠ ʪʘ ʽʥʛʨʝʜʽʻʥʪʽʚ, ʫʪʠʣʽʟʘʮʽʾ ʚʽʜʭʦʜʽʚ ʪʦʱʦ. 

ʆʜʥʠʤ ʽʟ ʪʘʢʠʭ ʟʘʩʦʙʽʚ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʪʘ ʙʝʟʧʝʯʥʦʩʪʽ ʭʘʨʯʦʚʠʭ 

ʧʨʦʜʫʢʪʽʚ ʻ ʢʦʣʴʦʨʦʚʝ ʢʦʜʫʚʘʥʥʷ, ʷʢʝ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ British Institute of 

Cleaning Science (BICSc), ʱʦʙ ʤʽʥʽʤʽʟʫʚʘʪʠ ʨʠʟʠʢʠ ʧʦʰʠʨʝʥʥʷ ʽʥʬʝʢʮʽʡ ʧʨʠ 

ʧʝʨʝʭʨʝʩʥʦʤʫ ʟʘʨʘʞʝʥʥʽ. ʎʝʡ ʤʝʪʦʜ ʫʩʧʽʰʥʦ ʚʧʨʦʚʘʜʞʝʥʦ ʪʘ ʝʬʝʢʪʠʚʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʽ ʫ ʨʘʤʢʘʭ ʩʠʩʪʝʤʠ ʫʧʦʨʷʜʢʫʚʘʥʥʷ ʨʦʙʦʯʦʛʦ ʧʨʦʩʪʦʨʫ 5S, ʷʢʘ 

ʜʦʧʦʤʘʛʘʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʨʦʙʦʯʽ ʧʨʦʮʝʩʠ, ʩʢʦʨʦʯʫʶʯʠ ʯʘʩ ʥʘ ʧʽʜʛʦʪʦʚʢʫ ʜʦ 

ʧʨʠʙʠʨʘʥʥʷ ʽ ʚʠʚʽʣʴʥʷʶʯʠ ʡʦʛʦ ʥʘ ʽʥʰʽ ʚʘʞʣʠʚʽ ʟʘʜʘʯʽ. 

ɼʘʥʘ ʩʠʩʪʝʤʘ ʣʝʛʢʦ ʚʧʨʦʚʘʜʞʫʻʪʴʩʷ ʥʘ ʙʫʜʴ-ʷʢʦʤʫ ʭʘʨʯʦʚʦʤʫ 

ʚʠʨʦʙʥʠʮʪʚʽ ʽ ʤʘʻ ʙʝʟʣʽʯ ʧʝʨʝʚʘʛ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʛʽʛʽʻʥʽʯʥʠʭ ʫʤʦʚ ʫ ʨʘʤʢʘʭ 

ʧʨʦʛʨʘʤʠ HACCP. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʣʝʥʥʷ ʧʣʘʥʫ ʟʘʭʦʜʽʚ ʫ ɿʈɻ ʜʣʷ ʢʦʣʴʦʨʦʚʦʛʦ 

ʢʦʜʫʚʘʥʥʷ ʟʘ ʧʨʠʥʮʠʧʘʤʠ HACCP. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʂʦʣʴʦʨʦʚʝ ʢʦʜʫʚʘʥʥʷ ʟʘ ʤʝʪʦʜʦʤ ʦʯʠʱʝʥʥʷ 

ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʣʴʦʨʫ ʜʣʷ ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʟʦʥ, ʷʢʽ 

ʥʝʦʙʭʽʜʥʦ ʧʨʠʙʨʘʪʠ ʽ ʦʯʠʩʪʠʪʠ: ʛʽʛʽʻʥʽʯʥʽ ʢʽʤʥʘʪʠ, ʚʠʨʦʙʥʠʯʽ ʧʨʠʤʽʱʝʥʥʷ ʽ 

ʪʦʨʛʽʚʝʣʴʥʽ ʟʦʥʠ ʪʦʱʦ. ʄʝʪʦʜ ʢʦʣʴʦʨʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʝʚʥʦʛʦ ʢʦʣʴʦʨʫ ʧʨʠʙʠʨʘʣʴʥʦʛʦ ʽʥʚʝʥʪʘʨʶ: ʩʝʨʚʝʪʦʢ, ʛʫʙʦʢ, ʰʚʘʙʨ ʽ ʚʽʜʝʨ ʫ 
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ʢʦʥʢʨʝʪʥʽʡ ʟʦʥʽ ʧʽʜ ʯʘʩ ʧʨʠʙʠʨʘʥʥʷ. ʆʙʨʘʥʠʡ ʢʦʣʽʨ ʧʦʚʠʥʝʥ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ 

ʪʽʣʴʢʠ ʫ ʢʦʥʢʨʝʪʥʽʡ ʦʙʣʘʩʪʽ, ʥʝ ʟʘʯʽʧʘʶʯʠ ʽʥʰʫ. ʉʘʤʝ ʢʦʣʽʨ ʦʙʨʘʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʽ ʘʢʩʝʩʫʘʨʽʚ ʜʣʷ ʧʨʠʙʠʨʘʥʥʷ ʜʦʧʦʤʘʛʘʻ ʫʥʠʢʥʫʪʠ ʙʘʛʘʪʴʦʭ ʧʨʦʙʣʝʤ, 

ʧʦʚôʷʟʘʥʠʭ ʽʟ ʨʠʟʠʢʘʤʠ ʧʝʨʝʭʨʝʩʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʧʽʜ ʯʘʩ ʧʨʠʙʠʨʘʥʥʷ ʨʽʟʥʠʭ 

ʟʦʥ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɼʣʷ ʜʝʪʘʣʴʥʦʛʦ ʩʧʨʠʡʥʷʪʪʷ ʢʦʣʴʦʨʦʚʦʛʦ 

ʢʦʜʫʚʘʥʥʷ ʟʘ ʤʝʪʦʜʦʤ ʦʯʠʱʝʥʥʷ ʦʙʨʘʥʦ ʪʠʧʦʚʠʡ ʧʨʦʝʢʪ ɿʈɻ. ʋ ʪʘʙʣʠʮʽ 1 

ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʧʝʚʥʦʛʦ ʢʦʣʴʦʨʫ ʜʣʷ ʛʨʫʧ ʧʨʠʤʽʱʝʥʴ ʪʘ ʟʦʥ 

ɿʈɻ. 

ʊʘʙʣʠʮʷ 1 

ʂʦʣʴʦʨʦʚʝ ʢʦʜʫʚʘʥʥʷ ʧʨʠʤʽʱʝʥʴ ʥʘ ʟʦʥʠ ɿʈɻ 

ʅʘʟʚʘ ʟʦʥʠ 
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ʝ
ʭ
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ʽ
 

ʧ
ʨ
ʠ
ʤ
ʽ
ʱ
ʝ
ʥ
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ʷ

 

ɻʦʣʫʙʠʡ       

ɿʝʣʝʥʠʡ       

ʉʘʣʘʪʦʚʠʡ       

ʏʝʨʚʦʥʠʡ       

ɾʦʚʪʠʡ       

ʂʦʨʠʯʥʝʚʠʡ       

 

ʇʨʠ ʨʦʟʨʦʙʮʽ ʧʣʘʥʫ ʟʘʭʦʜʽʚ ʟ ʧʨʠʙʠʨʘʥʥʷ ʫ ɿʈɻ, ʚʘʞʣʠʚʦ ʚʠʟʥʘʯʠʪʠ ʽ 

ʚʠʜʽʣʠʪʠ ʟʦʥʠ ʜʣʷ ʧʨʠʙʠʨʘʥʥʷ ʪʘ ʟʘʧʦʙʽʛʘʥʥʷ ʧʝʨʝʭʨʝʩʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ. ɸ 

ʩʘʤʝ, ʜʣʷ ʢʦʞʥʦʛʦ ʪʠʧʫ ʧʨʠʤʽʱʝʥʴ ʧʦʚʠʥʝʥ ʙʫʪʠ ʩʚʽʡ ʽʥʚʝʥʪʘʨ ʽ ʤʠʶʯʽ ʟʘʩʦʙʠ. 

ɼʣʷ ʮʴʦʛʦ ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʢʣʽʥʽʥʛʦʚʠʭ ʟʘʭʦʜʽʚ ʥʘ ʧʣʘʥ-ʩʭʝʤʫ ʥʘʥʦʩʷʪʴʩʷ 

ʢʦʣʴʦʨʦʚʽ ʽʜʝʥʪʠʬʽʢʘʪʦʨʠ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʦʥʫʚʘʥʥʷ ɿʈɻ ʟʘ ʧʨʠʥʮʠʧʦʤ 

ʢʦʣʴʦʨʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ (ʨʠʩ. 1). 
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ʈʠʩ. 1. ɿʦʥʫʚʘʥʥʷ ɿʈɻ ʟʘ ʧʨʠʥʮʠʧʦʤ ʢʦʣʴʦʨʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ 

 

ʗʢ ʙʘʯʠʤʦ ʟ ʪʘʙʣʠʮʽ 1 ʪʘ ʨʠʩ. 1 ʛʦʣʫʙʠʡ ʢʦʣʽʨ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʟʦʥ 

ʥʠʟʴʢʦʛʦ ʨʠʟʠʢʫ. ʊʦʤʫ ʡʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʧʨʠʤʽʱʝʥʥʷʭ ʜʣʷ ʚʽʜʚʽʜʫʚʘʯʽʚ, 

ʷʢʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʾʾ ʩʧʦʞʠʚʘʥʥʷ 

(ʚʝʩʪʠʙʶʣʴ, ʛʘʨʜʝʨʦʙ, ʪʦʨʛʽʚʝʣʴʥʘ ʟʘʣʘ, ʙʽʣʴʷʨʜʥʘ). ʎʝ ʟʦʥʠ ʧʨʠʙʠʨʘʥʥʷ, ʜʝ 

ʨʠʟʠʢʠ ʙʘʢʪʝʨʽʘʣʴʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ, ʷʢ ʧʨʘʚʠʣʦ, ʥʠʞʯʽ, ʥʽʞ ʚ ʽʥʰʠʭ ʤʽʩʮʷʭ, 

ʪʘʢʠʭ, ʷʢ ʪʫʘʣʝʪʠ ʘʙʦ ʚʠʨʦʙʥʠʯʽ ʧʨʠʤʽʱʝʥʥʷ ɿʈɻ. ɸʣʝ ʽʥʚʝʥʪʘʨ ʪʘ ʭʽʤʽʯʥʽ 

ʟʘʩʦʙʠ ʟ ʛʦʣʫʙʠʤ ʤʘʨʢʫʚʘʥʥʷʤ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʥʘ ʰʠʨʰʦʤʫ 

ʜʽʘʧʘʟʦʥʽ ʧʦʚʝʨʭʦʥʴ. 

ɿʝʣʝʥʠʤ ʢʦʣʴʦʨʦʤ ʧʦʟʥʘʯʘʶʪʴ ʽʥʚʝʥʪʘʨ ʪʘ ʟʘʩʦʙʠ ʜʣʷ ʧʨʠʙʠʨʘʥʥʷ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʚʠʨʦʙʥʠʯʠʭ ʧʨʠʤʽʱʝʥʥʷʭ, ʷʢʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʧʝʨʝʨʦʙʢʠ 

ʧʨʦʜʫʢʪʽʚ, ʩʠʨʦʚʠʥʠ (ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ) ʽ ʚʠʧʫʩʢʫ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ. ʂʦʥʪʘʢʪ 

ʩʠʨʦʛʦ ʤ'ʷʩʘ ʽ ʨʠʙʠ ʟ ʧʦʚʝʨʭʥʷʤʠ ʽ ʧʦʩʫʜʦʤ ʥʝʩʝ ʫ ʩʦʙʽ ʦʩʦʙʣʠʚʦ ʚʠʩʦʢʠʡ ʨʠʟʠʢ 

ʟ ʪʦʯʢʠ ʟʦʨʫ ʧʝʨʝʭʨʝʩʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ. ʊʦʤʫ ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʦ ʢʦʥʪʨʦʣʶʚʘʪʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʨʢʦʚʘʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʽʥʚʝʥʪʘʨʶ ʪʘ ʚʠʪʨʘʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʫ 

ʮʠʭ ʟʦʥʘʭ. 
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ʉʘʣʘʪʦʚʠʤ ʢʦʣʴʦʨʦʤ ʧʦʟʥʘʯʘʶʪʴʩʷ ʩʢʣʘʜʩʴʢʽ ʧʨʠʤʽʱʝʥʥʷ ʪʘ ʽʥʚʝʥʪʘʨ, ʱʦ 

ʚ ʥʴʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʨʠʙʠʨʘʥʥʷ. ɼʘʥʽ ʧʨʠʤʽʱʝʥʥʷ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ 

ʢʦʨʦʪʢʦʯʘʩʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʩʠʨʦʚʠʥʠ ʽ ʧʨʦʜʫʢʪʽʚ ʚ ʦʭʦʣʦʜʞʫʚʘʣʴʥʠʭ ʢʘʤʝʨʘʭ ʽ 

ʥʝʦʭʦʣʦʜʞʫʚʘʣʴʥʠʭ ʢʦʤʦʨʘʭ ʽʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʨʝʞʠʤʘʤʠ ʟʙʝʨʽʛʘʥʥʷ. 

ʏʝʨʚʦʥʠʡ ï ʮʝ ʢʦʣʽʨ, ʷʢʠʡ ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʥʝʙʝʟʧʝʢʦʶ. ʏʝʨʚʦʥʠʡ ʢʦʣʽʨʥʠʡ 

ʢʦʜ ʙʫʚ ʧʨʠʩʚʦʻʥʠʡ ʪʘʢʠʤ ʟʦʥʘʤ, ʷʢ ʧʽʩʫʘʨʠ, ʪʫʘʣʝʪʠ ʽ ʧʽʜʣʦʛʠ ʫ ʩʘʥʚʫʟʣʘʭ. 

ʉʘʥʽʪʘʨʥʽ ʟʦʥʠ ʤʘʶʪʴ ʚʠʩʦʢʠʡ ʨʠʟʠʢ ʙʘʢʪʝʨʽʘʣʴʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ. ʇʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʽʥʚʝʥʪʘʨʶ ʪʘ ʟʘʩʦʙʽʚ ʜʣʷ ʦʯʠʱʝʥʥʷ ʽ ʧʨʠʙʠʨʘʥʥʷ, ʪʘʢʠʭ ʷʢ 

ʩʝʨʚʝʪʢʠ, ʛʫʙʢʠ, ʰʚʘʙʨʠ, ʚʽʜʨʘ ʽ ʨʫʢʘʚʠʯʢʠ ʪʽʣʴʢʠ ʟ ʯʝʨʚʦʥʠʤ ʤʘʨʢʫʚʘʥʥʷʤ, 

ʨʠʟʠʢ ʧʦʰʠʨʝʥʥʷ ʙʘʢʪʝʨʽʡ ʟʚʦʜʠʪʴʩʷ ʜʦ ʤʽʥʽʤʫʤʫ. 

ɾʦʚʪʠʤ ʢʦʣʴʦʨʦʤ ʧʦʟʥʘʯʘʶʪʴ ʤʠʶʯʠ ʟʘʩʦʙʠ ʪʘ ʽʥʚʝʥʪʘʨ ʜʣʷ ʧʨʠʙʠʨʘʥʥʷ, 

ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʩʣʫʞʙʦʚʦ-ʧʦʙʫʪʦʚʠʭ ʧʨʠʤʽʱʝʥʥʷʭ. ɼʘʥʽ ʧʨʠʤʽʱʝʥʥʷ 

ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚ ʧʨʘʮʽ ʽ ʚʽʜʧʦʯʠʥʢʫ ʧʨʘʮʽʚʥʠʢʽʚ ɿʈɻ 

(ʢʘʙʽʥʝʪ ʜʠʨʝʢʪʦʨʘ, ʙʫʭʛʘʣʪʝʨʽʷ, ʛʘʨʜʝʨʦʙ ʜʣʷ ʧʝʨʩʦʥʘʣʫ ʟ ʜʫʰʦʚʠʤʠ). 

ʂʦʨʠʯʥʝʚʠʡ ʢʦʣʽʨ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʦʟʥʘʯʝʥʥʷ ʧʨʠʙʠʨʘʣʴʥʦʛʦ 

ʽʥʚʝʥʪʘʨʶ ʫ ʪʝʭʥʽʯʥʠʭ ʧʨʠʤʽʱʝʥʥʷʭ, ʷʢʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʥʝʦʙʭʽʜʥʠʭ ʫʤʦʚ ʚʠʨʦʙʥʠʮʪʚʘ (ʤʘʰʠʥʥʝ ʚʽʜʜʽʣʝʥʥʷ ʭʦʣʦʜʠʣʴʥʠʭ ʢʘʤʝʨ, 

ʪʝʧʣʦʚʠʡ ʧʫʥʢʪ, ʝʣʝʢʪʨʦʱʠʪʦʚʘ, ʚʝʥʪʠʣʷʮʽʡʥʽ ʢʘʤʝʨʠ). 

ɺʠʩʥʦʚʦʢ. ʆʪʞʝ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʦʛʦ ʽʥʚʝʥʪʘʨʶ ʨʽʟʥʠʭ ʢʦʣʴʦʨʽʚ 

ʤʽʥʽʤʽʟʫʻ ʨʠʟʠʢ ʧʝʨʝʭʨʝʩʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ, ʧʦʢʨʘʱʫʻ ʷʢʽʩʪʴ ʽ ʙʝʟʧʝʯʥʽʩʪʴ 

ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ ʽ ʟʘʭʠʱʘʻ ʨʝʧʫʪʘʮʽʶ ɿʈɻ. ʊʘʢʦʞ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ 

5S ʻ ʜʦʜʘʪʢʦʚʠʤ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʢʦʥʪʨʦʣʶ ʜʦʪʨʠʤʘʥʥʷ ʚʠʤʦʛ 

ʧʨʠʙʠʨʘʥʥʷ. 
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ʋɼʂ 004.94 

ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ɼʃʗ ɺʀʈɯʐɽʅʅʗ ɿɸɼɸʏ 

ʂɽʈʋɺɸʅʅʗ ʇɽʈʉʆʅɸʃʆʄ 

 

ʊʨʦʬʽʤʦʚʘ ʉʚʽʪʣʘʥʘ ʉʝʨʛʽʾʚʥʘ, 

ʩʪʫʜʝʥʪ 

ʃʽʭʦʫʟʦʚʘ ʊʝʪʷʥʘ ɸʥʘʪʦʣʽʾʚʥʘ, 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

"ʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ" 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ʈʦʟʛʣʷʥʫʪʦ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʢʝʨʫʚʘʥʥʷ 

ʧʝʨʩʦʥʘʣʦʤ ʟʛʽʜʥʦ ʦʩʥʦʚʥʠʭ ʟʘʜʘʯ HR. ɿʘʧʨʦʧʦʥʦʚʘʥʦ web-ʜʦʜʘʪʦʢ, ʫ ʷʢʦʤʫ 

ʨʝʘʣʽʟʦʚʘʥʦ ʧʝʨʝʛʣʷʜ ʦʩʥʦʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʧʽʚʨʦʙʽʪʥʠʢʘ ʪʘ ʢʝʨʽʚʥʠʢʘ, ʘ 

ʪʘʢʦʞ ʻ ʤʦʞʣʠʚʽʩʪʴ ʧʦʜʘʯʽ ʟʘʷʚ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʦʩʥʦʚʥʠʭ ʘʩʧʝʢʪʽʚ ʨʦʙʦʪʠ HR-

ʩʧʽʚʨʦʙʽʪʥʠʢʘ ʪʘ ʢʝʨʽʚʥʠʢʘ ʚʽʜʜʽʣʫ/ʢʦʤʧʘʥʽʾ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: HRMS, ʢʝʨʫʚʘʥʥʷ ʧʝʨʩʦʥʘʣʦʤ, web-ʜʦʜʘʪʦʢ. 

 

ɺʩʪʫʧ. ʉʚʽʪʦʚʽ ʪʝʥʜʝʥʮʽʾ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʥʠʥʽ web-ʜʦʜʘʪʢʠ ʜʣʷ HR-

ʩʧʝʮʽʘʣʽʩʪʽʚ ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ ʩʪʘʶʪʴ ʚʩʝ ʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʤ ʚ IT ʩʚʽʪʽ. ʉʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʣʶʜʩʴʢʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʘʙʦ ʩʢʦʨʦʯʝʥʦ HRMS, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʦʨʛʘʥʽʟʘʮʽʷʤʠ ʙʫʜʴ-ʷʢʦʛʦ ʨʦʟʤʽʨʫ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʨʽʟʥʠʭ ʬʫʥʢʮʽʡ HR.  

ʂʝʨʽʚʥʠʢʠ ʚʽʜʜʽʣʫ ʢʘʜʨʽʚ ʽ ʧʝʨʩʦʥʘʣ ʻ ʦʩʥʦʚʥʠʤʠ ʢʦʨʠʩʪʫʚʘʯʘʤʠ, 

ʚʨʘʭʦʚʫʶʯʠ, ʱʦ ʚʦʥʠ ʢʝʨʫʶʪʴ ʧʦʚʩʷʢʜʝʥʥʠʤʠ ʨʦʙʦʪʘʤʠ ʟ ʨʦʙʦʯʦʶ ʩʠʣʦʶ ʽ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʤʦʛʘʤ ʪʘ ʟʚʽʪʥʽʩʪʴ ʧʨʦ ʝʬʝʢʪʠʚʥʽʩʪʴ. ʆʜʥʘʢ 

HR ð ʥʝ ʻʜʠʥʠʡ ʚʽʜʜʽʣ, ʷʢʠʡ ʦʪʨʠʤʫʻ ʚʠʛʦʜʫ. ʂʦʤʧʘʥʽʾ ʤʦʞʫʪʴ ʥʘʜʘʪʠ 

ʤʝʥʝʜʞʝʨʘʤ ʽ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤ ʤʦʞʣʠʚʽʩʪʴ ʩʘʤʦʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʜʣʷ ʚʠʢʦʥʘʥʥʷ 

ʩʧʽʣʴʥʠʭ ʟʘʚʜʘʥʴ, ʱʦ ʻ ʚʘʞʣʠʚʦʶ ʦʟʥʘʢʦʶ ʧʨʦʜʘʞʫ ʜʣʷ ʤʦʣʦʜʰʠʭ ʧʨʘʮʽʚʥʠʢʽʚ. 

ʂʝʨʽʚʥʠʢʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ HRMS ʜʣʷ ʛʝʥʝʨʫʚʘʥʥʷ ʜʘʥʠʭ ʧʨʦ 

ʪʝʥʜʝʥʮʽʾ ʧʝʨʩʦʥʘʣʫ ʪʘ ʾʭ ʥʘʩʣʽʜʢʠ ʜʣʷ ʙʽʟʥʝʩʫ. 
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ʄʝʪʘ ʨʦʙʦʪʠ. ʈʦʟʨʦʙʠʪʠ ʪʘ ʟʽʙʨʘʪʠ ʚ ʦʜʥʦʤʫ ʤʽʩʮʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ 

ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʢʝʨʫʚʘʥʥʷ ʧʝʨʩʦʥʘʣʦʤ ʟʛʽʜʥʦ ʦʩʥʦʚʥʠʭ ʟʘʜʘʯ HR. ʆʙôʻʢʪʦʤ 

ʜʦʩʣʽʜʞʝʥʥʷ ʻ web-ʜʦʜʘʪʢʠ.  

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʈʠʥʦʢ HRMS ʨʦʟʧʦʯʘʚ ʩʚʦʶ ʽʩʪʦʨʽʶ ʩʧʦʯʘʪʢʫ 90-ʭ 

ʨʦʢʽʚ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ, ʪʦʜʽ ʧʦʩʪʘʯʘʣʴʥʠʢʠ HRMS ERP, ʪʘʢʽ ʷʢ JD Edwards ʽ 

Oracle, ʧʨʝʜʩʪʘʚʠʣʠ HR ERP, ʷʢʽ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ, ʱʦʙ ʦʭʦʧʠʪʠ ʚʩʽ ʬʫʥʢʮʽʾ HR, 

ʚʢʣʶʯʘʶʯʠ ʦʩʥʦʚʥʽ HR, ʥʘʙʽʨ, ʥʘʚʯʘʥʥʷ, ʥʘʨʘʭʫʚʘʥʥʷ ʟʘʨʦʙʽʪʥʦʾ ʧʣʘʪʠ ʚ ʉʐɸ 

ʪʘ ʟʚʽʪʥʽʩʪʴ [1]. 

ʇʽʜʥʝʩʝʥʥʷ ɯʥʪʝʨʥʝʪʫ ʥʘʧʨʠʢʽʥʮʽ 1990-ʭ ʧʨʠʥʝʩʣʦ ʧʝʨʝʚʘʛʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʱʝ ʙʽʣʴʰʽʡ ʢʽʣʴʢʦʩʪʽ HR-ʧʨʦʮʝʩʽʚ. ʅʘʧʨʠʢʣʘʜ, ʧʘʧʝʨʦʚʽ ʦʛʦʣʦʰʝʥʥʷ ʧʨʦ 

ʜʦʚʽʜʢʫ ʙʫʣʠ ʟʘʤʽʥʝʥʽ ʝʣʝʢʪʨʦʥʥʠʤʠ ʜʦʰʢʘʤʠ ʚʘʢʘʥʩʽʡ, ʱʦ ʜʘʣʦ ʨʝʢʨʫʪʝʨʘʤ ʽ 

ʢʘʥʜʠʜʘʪʘʤ ʥʦʚʽ ʩʧʦʩʦʙʠ ʧʽʜʢʣʶʯʝʥʥʷ.  

ʋ 90-ʭ ʨʦʢʘʭ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʚʽʜʙʫʣʘʩʴ ʟʥʘʯʫʱʘ ʧʦʜʽʷ ʜʣʷ ʚʩʴʦʛʦ 

ʩʚʽʪʫ - ʧʝʨʝʭʽʜ ʚʽʜ ʧʽʜʭʦʜʫ ʨʦʟʨʦʙʢʠ ʢʣʽʻʥʪ-ʩʝʨʚʝʨ ʪʠʧʫ ʜʦ ɯʥʪʝʨʥʝʪʫ, ʽʥʥʦʚʘʮʽʷ, 

ʷʢʘ ʧʦʟʙʫʣʘʩʷ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʣʦʢʘʣʴʥʦ 

[1-4]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʮʝ ʚʽʜʢʨʠʚʘʻ ʩʠʩʪʝʤʠ HRMS ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʧʦʟʘ 

ʢʘʜʨʘʤʠ, ʪʘʢʠʭ ʷʢ ʤʝʥʝʜʞʝʨʠ ʪʘ ʩʧʽʚʨʦʙʽʪʥʠʢʠ, ʚʽʜʢʨʠʚʘʶʯʠ ʜʚʝʨʽ ʜʣʷ 

ʩʘʤʦʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ HRMS. ʋ ʪʦʡ ʞʝ ʯʘʩ ʥʘʩʪʫʧʥʝ ʧʦʢʦʣʽʥʥʷ 

ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʧʝʨʩʦʥʘʣʦʤ ʩʪʘʣʦ ʙʽʣʴʰ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤ, ʽʥʜʫʩʪʨʽʷ 

ʧʦʙʘʯʠʣʘ ʧʦʯʘʪʦʢ çʥʘʡʢʨʘʱʦʛʦ ʚ ʩʚʦʻʤʫ ʢʣʘʩʽè HRMS, ʪʦʤʫ ʧʨʦʛʨʘʤʘ HR, 

ʥʘʧʨʠʢʣʘʜ Taleo, ʟʦʩʝʨʝʜʞʝʥʘ ʣʠʰʝ ʥʘ ʧʽʜʙʦʨʽ ʧʝʨʩʦʥʘʣʫ, ʘ ʥʝ ʥʘ çʦʜʥʝ 

ʨʽʰʝʥʥʷ ʜʣʷ ʫʩʽʭ ʟʘʜʘʯè ERP-ʩʠʩʪʝʤʘ. 

ʋ 2010-ʭ ʨʦʢʘʭ ʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʙʫʣʠ ʦʩʥʦʚʥʠʤʠ ð ʪʝʧʝʨ HR-ʢʦʤʘʥʜʠ ʚ 

ʢʦʤʧʘʥʽʷʭ ʙʫʜʴ-ʷʢʦʛʦ ʨʦʟʤʽʨʫ ʤʦʛʣʠ ʜʦʟʚʦʣʠʪʠ ʩʦʙʽ ʥʘʙʽʨ ʜʦʜʘʪʢʽʚ, ʥʝ 

ʚʢʣʘʜʘʶʯʠ ʢʦʰʪʽʚ ʫ ʜʦʨʦʛʝ ʢʦʤʧôʶʪʝʨʥʝ ʦʙʣʘʜʥʘʥʥʷ ʯʠ ɯʊ-ʧʝʨʩʦʥʘʣ ʜʣʷ 

ʨʦʙʦʪʠ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʩʠʩʪʝʤʠ. ʉʬʝʨʘ HRMS ʧʨʦʜʦʚʞʫʻ ʨʦʟʚʠʚʘʪʠʩʷ, 

ʦʩʢʽʣʴʢʠ ʧʦʩʪʘʯʘʣʴʥʠʢʠ ʥʘʜʘʶʪʴ ʥʦʚʽ ʦʧʮʽʾ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʟʘʜʦʚʦʣʝʥʥʷ ʟʨʦʩʪʘʶʯʠʭ ʧʦʪʨʝʙ HR [5]. 
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ɼʘʣʽ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʢʦʨʦʪʢʠʡ ʦʧʠʩ ʚʘʨʽʘʥʪʽʚ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ 

ʧʝʨʩʦʥʘʣʦʤ, 5 ʥʘʡʢʨʘʱʠʭ ʟ ʥʠʭ [1-6]. 

- Monday.com. ʅʘʡʢʨʘʱʝ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʢʘʜʨʦʚʠʭ ʽ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ; 

- Sapling. ʅʘʡʢʨʘʱʠʡ HRMS ʜʣʷ ʩʝʨʝʜʥʽʭ ʢʦʤʧʘʥʽʡ (50-2000 

ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ); 

- Eddy. ʅʘʡʢʨʘʱʝ ʜʣʷ ʣʝʛʢʦʾ ʘʜʘʧʪʘʮʽʾ; 

- Sage HRMS. ʅʘʡʢʨʘʱʠʡ HRMS ʜʣʷ ʤʘʣʦʛʦ ʙʽʟʥʝʩʫ; 

- PeopleStreme. ʅʘʡʢʨʘʱʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ HRMS. 

ʈʝʟʫʣʴʪʘʪʠ. ʅʘʤʠ ʧʨʦʧʦʥʫʻʪʴʩʷ web-ʜʦʜʘʪʦʢ, ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʤʘʣʠʡ ʪʘ 

ʩʝʨʝʜʥʽʡ ʙʽʟʥʝʩ, ʫ ʷʢʦʤʫ ʨʝʘʣʽʟʦʚʘʥʦ ʧʝʨʝʛʣʷʜ ʦʩʥʦʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʩʧʽʚʨʦʙʽʪʥʠʢʘ ʪʘ ʢʝʨʽʚʥʠʢʘ, ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʽʩʪʴ ʧʦʜʘʯʽ ʟʘʷʚ ʟʘʜʣʷ ʧʦʢʨʘʱʝʥʥʷ 

ʦʩʥʦʚʥʠʭ ʘʩʧʝʢʪʽʚ ʨʦʙʦʪʠ HR-ʩʧʽʚʨʦʙʽʪʥʠʢʘ ʪʘ ʢʝʨʽʚʥʠʢʘ ʚʽʜʜʽʣʫ/ʢʦʤʧʘʥʽʾ. 

ɻʦʣʦʚʥʠʤ ʤʦʜʫʣʝʤ ʨʦʟʨʦʙʢʠ ʻ ʤʦʜʝʨʥʽʟʘʮʽʷ ʧʨʦʮʝʩʫ ʧʦʜʘʯʽ, ʧʦʛʦʜʞʝʥʥʷ 

ʘʙʦ ʚʽʜʭʠʣʝʥʥʷ ʟʘʷʚʦʢ ʥʘ ʚʽʜʧʫʩʪʢʠ. ʇʨʦʛʨʘʤʘ ʙʫʜʝ ʧʨʠʟʥʘʯʝʥʦʶ ʜʣʷ 

ʤʝʥʝʜʞʝʨʽʚ ʟ ʫʧʨʘʚʣʽʥʥʷ ʧʝʨʩʦʥʘʣʦʤ, ʚʽʜʜʽʣʫ ʢʘʜʨʽʚ ʥʝʚʝʣʠʢʠʭ ʢʦʤʧʘʥʽʡ, ʷʢʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʮʽʻʾ ʨʦʟʨʦʙʢʠ ʟʤʦʞʫʪʴ ʩʧʨʦʩʪʠʪʠ ʪʘ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʩʚʦʶ ʧʨʘʮʶ. 

ʈʝʘʣʽʟʘʮʽʷ ʧʨʦʛʨʘʤʠ ʚʠʢʦʨʠʩʪʦʚʫʻ 3 ʦʩʥʦʚʥʽ ʧʨʦʛʨʘʤʥʽ ʨʦʣʽ: 

ʘʜʤʽʥʽʩʪʨʘʪʦʨ, ʤʝʥʝʜʞʝʨ, ʧʨʘʮʽʚʥʠʢ. ɺʘʨʽʘʥʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ ʟʦʙʨʘʞʝʥʽ 

ʥʘ ʨʠʩʫʥʢʫ 1.1 

 

ʈʠʩ. 1. ʉʭʝʤʘ ʩʪʨʫʢʪʫʨʥʘ ʚʘʨʽʘʥʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ 
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ʈʠʩ. 2. ʉʭʝʤʘ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʫ 

 

ʈʠʩ. 3. ʉʭʝʤʘ ʚʟʘʻʤʦʜʽʾ ʧʨʦʛʨʘʤʠ ʧʨʠ ʟʘʧʠʪʽ ʥʘ ʚʽʜʧʫʩʪʢʫ 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ ʚʠʢʦʨʠʩʪʘʥʦ Node Express, ʷʢʠʡ ʻ 

ʬʨʝʡʤʚʦʨʢʦʤ ʚʝʙ-ʜʦʜʘʪʢʽʚ ʜʣʷ Node.js, ʘ ʽʥʪʝʨʬʝʡʩ ʩʪʚʦʨʝʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ 

HTML, Bootstrap, CSS ʪʘ JS. ʋ ʷʢʦʩʪʽ ʙʘʟʠ ʜʘʥʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ MongoDB. 
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ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʜʘʯ ʙʫʣʦ ʩʪʚʦʨʝʥʽ ʢʦʣʝʢʮʽʾ ʫ MongoDb, 

ʩʭʝʤʠ ʷʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩʫʥʢʫ 4. 

 

ʈʠʩ. 4. ʉʭʝʤʘ ʚʟʘʻʤʦʜʽʾ ʧʨʦʛʨʘʤʠ ʧʨʠ ʟʘʧʠʪʽ ʥʘ ʚʽʜʧʫʩʪʢʫ 

ʈʝʘʣʽʟʦʚʘʥʦ ʥʘʩʪʫʧʥʽ ʧʨʦʛʨʘʤʥʽ ʬʫʥʢʮʽʾ. 

- ʆʢʨʝʤʽ ʦʙʣʽʢʦʚʽ ʟʘʧʠʩʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʣʷ ʚʩʽʭ ʘʜʤʽʥʽʩʪʨʘʪʦʨʽʚ ʽ 

ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ. 

- ʆʢʨʝʤʽ ʧʦʛʣʷʜʠ ʥʘ ʜʘʥʽ ʪʘ ʯʽʪʢʠʡ ʜʦʩʪʫʧ ʜʦ ʜʘʥʠʭ ʜʣʷ ʯʣʝʥʽʚ ʥʘ 

ʦʩʥʦʚʽ ʾʭʥʽʭ ʧʨʠʚʽʣʝʾʚ. 

- ʈʝʘʣʽʟʘʮʽʷ ʤʦʞʣʠʚʦʩʪʽ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʚʽʜʧʫʩʪʢʘʤʠ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ. 

- ʈʝʻʩʪʨʘʮʽʷ ʩʧʽʚʨʦʙʽʪʥʠʢʘ/ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ. 

- ʂʦʥʪʨʦʣʴ ʚʽʜʚʽʜʫʚʘʥʦʩʪʽ ʚʩʽʭ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ. 

- ʋʧʨʘʚʣʽʥʥʷ ʟʘʨʦʙʽʪʥʦʶ ʧʣʘʪʦʶ ʚʩʽʭ ʧʨʘʮʽʚʥʠʢʽʚ. 

- ɺʝʜʝʥʥʷ ʦʙʣʽʢʫ ʦʩʚʽʪʥʴʦʛʦ ʪʘ ʚʠʨʦʙʥʠʯʦʛʦ ʩʪʘʞʫ ʧʨʘʮʽʚʥʠʢʘ. 

- ʋʧʨʘʚʣʽʥʥʷ ʧʦʪʦʯʥʠʤʠ ʧʨʦʝʢʪʘʤʠ, ʧʨʠʟʥʘʯʝʥʠʤʠ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤ, 

ʚʩʝʨʝʜʠʥʽ ʦʨʛʘʥʽʟʘʮʽʾ. 
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ʈʦʟʨʦʙʣʝʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʪʝʩʪʦʚʘʥʦ ʥʘ ʧʨʠʩʪʨʦʷʭ ʟ ʨʽʟʥʠʤʠ 

ʚʝʨʩʽʷʤʠ ʙʨʘʫʟʝʨʫ ʽ ʨʽʟʥʠʤʠ ʨʦʟʤʽʨʘʤʠ ʝʢʨʘʥʘ, ʱʦʙ ʧʝʨʝʢʦʥʘʪʠʩʷ, ʱʦ ʧʨʦʛʨʘʤʘ 

ʚʽʜʦʙʨʘʞʘʪʠʤʝʪʴʩʷ ʘʢʫʨʘʪʥʦ ʥʘ ʨʽʟʥʠʭ ʧʨʠʩʪʨʦʷʭ. 
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ʋɼʂ 614.8.067 (477) 

ʇʈʆʌɯʃɸʂʊʀʂɸ ɺʀʈʆɹʅʀʏʆɻʆ ʊʈɸɺʄɸʊʀɿʄʋ ɺ ʋʂʈɸɰʅɯ 

 

ʊʨʫʩ ʆʣʝʢʩʘʥʜʨ ʄʠʢʦʣʘʡʦʚʠʯ, 

ʇʨʦʢʦʧʝʥʢʦ ɽʜʫʘʨʜ ɺʘʩʠʣʴʦʚʠʯ, 

ʢ.ʩ.-ʛ.ʥ., ʜʦʮʝʥʪʠ, ʜʦʮʝʥʪʠ ʢʘʬʝʜʨʠ 

ʧʨʠʢʣʘʜʥʦʾ ʽʥʞʝʥʝʨʽʾ ʪʘ ʦʭʦʨʦʥʠ ʧʨʘʮʽ 

ʋʤʘʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʩʘʜʽʚʥʠʮʪʚʘ 

ʤ. ʋʤʘʥʴ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʪʘʥ ʚʠʨʦʙʥʠʯʦʛʦ ʪʨʘʚʤʘʪʠʟʤʫ, ʚ ʪ.ʯ. 

ʩʤʝʨʪʝʣʴʥʦʛʦ ʟʘ ʛʘʣʫʟʷʤʠ ʝʢʦʥʦʤʽʢʠ ʧʽʜʧʨʠʻʤʩʪʚ ʋʢʨʘʾʥʠ ʟʘ 2021 ʨʽʢ. ɺʠʷʚʣʝʥʦ 

ʪʘ ʚʩʪʘʥʦʚʣʝʥʦ ʦʩʥʦʚʥʽ ʧʨʠʯʠʥʠ ʽ ʧʦʜʽʾ, ʱʦ ʧʨʠʟʚʝʣʠ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʥʝʱʘʩʥʠʭ 

ʚʠʧʘʜʢʽʚ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ. ɺʩʪʘʥʦʚʣʝʥʦ ʦʩʥʦʚʥʽ ʥʘʡʙʽʣʴʰ ʪʨʘʚʤʦʥʝʙʝʟʧʝʯʥʽ 

ʛʘʣʫʟʽ ʝʢʦʥʦʤʽʢʠ ʧʽʜʧʨʠʻʤʩʪʚ ʋʢʨʘʾʥʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʚʠʨʦʙʥʠʯʠʡ ʪʨʘʚʤʘʪʠʟʤ, ʩʤʝʨʪʝʣʴʥʠʡ ʪʨʘʚʤʘʪʠʟʤ, 

ʛʘʣʫʟʴ ʝʢʦʥʦʤʽʢʠ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʙʝʟʧʝʢʘ ʧʨʘʮʽ. 

 

ɸʥʘʣʽʟ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʥʘ ʚʠʨʦʙʥʠʮʪʚʘʭ ʋʢʨʘʾʥʠ ʻ ʦʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʽ 

ʥʝʦʙʭʽʜʥʠʭ ʰʣʷʭʽʚ ʨʦʟʨʦʙʢʠ ʤʝʭʘʥʽʟʤʽʚ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʟʘʧʦʙʽʛʘʥʥʷ 

ʪʨʘʚʤʘʪʠʟʤʫ ʥʘ ʪʦʤʫ ʯʠ ʽʥʰʦʤʫ ʚʠʨʦʙʥʠʯʦʤʫ ʦʙôʻʢʪʽ ʘʙʦ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʚ 

ʮʽʣʦʤʫ [1]. 

ɺ ʋʢʨʘʾʥʽ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ, ʩʪʘʥʦʚʠʱʝ ʚ ʩʬʝʨʽ ʦʭʦʨʦʥʠ ʪʘ ʙʝʟʧʝʢʠ 

ʧʨʘʮʽ ʟʘʣʠʰʘʻʪʴʩʷ ʥʘʧʨʫʞʝʥʠʤ. ɺ ʫʤʦʚʘʭ ʩʴʦʛʦʜʝʥʥʷ ʜʽʶʯʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ 

ʦʭʦʨʦʥʦʶ ʧʨʘʮʽ ʚʠʷʚʠʣʘʩʴ ʥʝʜʦʩʪʘʪʥʴʦ ʝʬʝʢʪʠʚʥʦʶ. ʗʢ ʥʘʩʣʽʜʦʢ ï ʨʽʚʝʥʴ 

ʟʘʛʘʣʴʥʦʛʦ ʚʠʨʦʙʥʠʯʦʛʦ ʪʨʘʚʤʘʪʠʟʤʫ ʟʘʣʠʰʘʻʪʴʩʷ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʠʤ. ʑʦʜʥʷ 

ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʚ ʩʝʨʝʜʥʴʦʤʫ ʪʨʘʚʤʫʻʪʴʩʷ ʙʽʣʷ 10ï12 ʧʨʘʮʽʚʥʠʢʽʚ, ʫ ʪ.ʯ. ʟ ʦʜʥʠʤ 

ʧʨʘʮʽʚʥʠʢʦʤ ʩʪʘʻʪʴʩʷ ʩʤʝʨʪʝʣʴʥʠʡ ʚʠʧʘʜʦʢ [2]. 

ʅʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʨʽʟʥʽ ʚʠʜʠ ʪʨʘʚʤ, ʷʢʽ ʢʦʰʪʫʚʘʪʠʤʫʪʴ 

ʷʢ ʨʦʙʦʪʦʜʘʚʮʶ, ʪʘʢ ʽ ʧʨʘʮʽʚʥʠʢʦʚʽ ʜʦʨʦʛʦʮʽʥʥʦʛʦ ʯʘʩʫ ʽ ʛʨʦʰʦʚʠʭ ʢʦʰʪʽʚ. 

ʅʘʡʢʨʘʱʠʡ ʩʧʦʩʽʙ ʟʘʭʠʩʪʠʪʠ ʩʚʦʾʭ ʧʨʘʮʽʚʥʠʢʽʚ ʪʘ ʜʦʧʦʤʦʛʪʠ ʟʘʧʦʙʽʛʪʠ ʪʨʘʚʤʘʤ 
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ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ï ʮʝ ʮʽʣʽʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʙʝʟʧʝʢʠ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ, ʪʘʢʦʞ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʘʮʽʚʥʠʢʽʚ ʥʘʣʝʞʥʠʤ ʟʘʭʠʩʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ, ʥʘʣʝʞʥʠʤ 

ʥʘʚʯʘʥʥʷʤ ʱʦʜʦ ʚʠʢʦʥʘʥʥʷ ʩʚʦʾʭ ʨʦʙʽʪ [3]. 

ɸʥʘʣʽʟ ʜʘʥʠʭ (ʪʘʙʣ. 1) ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʚʠʢʦʥʘʚʯʦʾ ʜʠʨʝʢʮʽʾ ʌʦʥʜʫ 

ʩʦʮʽʘʣʴʥʦʛʦ ʩʪʨʘʭʫʚʘʥʥʷ ʋʢʨʘʾʥʠ [4] ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʟʘ 2021 ʨʽʢ ʧʦʨʽʚʥʷʥʦ ʟ 

2020 ʨʦʢʦʤ ʢʽʣʴʢʽʩʪʴ ʚʠʨʦʙʥʠʯʠʭ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʟʨʦʩʣʘ ʫ 1,8 ʨʘʟʘ ʘʙʦ ʥʘ 

5669 ʚʠʧʘʜʢʽʚ. ʂʽʣʴʢʽʩʪʴ ʩʤʝʨʪʝʣʴʥʦ ʪʨʘʚʤʦʚʘʥʠʭ ʦʩʽʙ ʟʨʦʩʣʘ ʥʘ 36,6 % ʘʙʦ 144 

ʦʩʦʙʠ ʚʽʜʧʦʚʽʜʥʦ. 

ʊʘʙʣʠʮʷ 1 

ɸʥʘʣʽʟ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʚ ʋʢʨʘʾʥʽ ʟʘ 2021 ʨʽʢ 

ʇʦʢʘʟʥʠʢ 2019 2020 2021 

ɺʽʜʭʠʣʝʥʥʷ, Ñ 

2021 ʜʦ 

2019 

2021 ʜʦ 

2020 

ʂʽʣʴʢʽʩʪʴ ʥʝʱʘʩʥʠʭ 

ʚʠʧʘʜʢʽʚ 
4394 6646 12315 7921 5669 

ʚ ʪ.ʯ. ʩʤʝʨʪʝʣʴʥʠʭ 410 393 537 127 144 

 

ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʦ ʢʘʨʘʥʪʠʥʥʠʤ ʧʝʨʽʦʜʦʤ (2019 ʨʽʢ), ʢʽʣʴʢʽʩʪʴ ʚʠʨʦʙʥʠʯʠʭ 

ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʫ 2021 ʨʦʮʽ ʟʨʦʩʣʘ ʫ 2,8 ʨʘʟʘ ʘʙʦ ʥʘ 7921 ʚʠʧʘʜʦʢ, ʧʨʠ 

ʮʴʦʤʫ ʢʽʣʴʢʽʩʪʴ ʩʤʝʨʪʝʣʴʥʦ ʪʨʘʚʤʦʚʘʥʠʭ ʦʩʽʙ ʟʨʦʩʣʘ ʥʘ 31 % ʘʙʦ 127 ʦʩʽʙ. 

ɿʨʦʩʪʘʥʥʷ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʚʽʜʙʫʣʦʩʷ ʚ ʫʩʽʭ ʨʝʛʽʦʥʘʭ 

ʋʢʨʘʾʥʠ. ɺʠʥʷʪʢʦʤ ʻ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ ʦʙʣʘʩʪʴ, ʜʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʥʠʞʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʚʠʨʦʙʥʠʯʠʭ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʥʘ 8 %. ɿʥʘʯʥʝ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʚ ʏʝʨʢʘʩʴʢʽʡ, ʤ. ʂʠʻʚʽ, 

ʏʝʨʥʽʛʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ, ʍʤʝʣʴʥʠʮʴʢʽʡ, ʏʝʨʥʽʚʝʮʴʢʽʡ ʪʘ ʂʠʾʚʩʴʢʽʡ ʦʙʣʘʩʪʷʭ. 

ʅʘʡʙʽʣʴʰʠʡ ʨʽʩʪ ʢʽʣʴʢʦʩʪʽ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʽʟ ʩʤʝʨʪʝʣʴʥʠʤ ʥʘʩʣʽʜʢʦʤ 

ʚʽʜʙʫʚʩʷ ʚ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ, ʂʠʾʚʩʴʢʽʡ, ʊʝʨʥʦʧʽʣʴʩʴʢʽʡ, ʏʝʨʢʘʩʴʢʽʡ, 

ʏʝʨʥʽʛʽʚʩʴʢʽʡ, ɾʠʪʦʤʠʨʩʴʢʽʡ ʪʘ ʄʠʢʦʣʘʾʚʩʴʢʽʡ ʦʙʣʘʩʪʷʭ. ɿʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʽʟ ʩʤʝʨʪʝʣʴʥʠʤ ʥʘʩʣʽʜʢʦʤ ʚʽʜʟʥʘʯʘʚʩʷ ʚ ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ, 

ʆʜʝʩʴʢʽʡ ʪʘ ɺʽʥʥʠʮʴʢʽʡ ʦʙʣʘʩʪʷʭ. 
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ʅʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʚʠʨʦʙʥʠʯʠʭ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʟʘʨʝʻʩʪʨʦʚʘʥʘ ʚ 

ʤ. ʂʠʻʚʽ, ʏʝʨʢʘʩʴʢʽʡ ʦʙʣʘʩʪʽ, ʂʠʾʚʩʴʢʽʡ, ʍʤʝʣʴʥʠʮʴʢʽʡ, ʃʴʚʽʚʩʴʢʽʡ, 

ʏʝʨʥʽʛʽʚʩʴʢʽʡ, ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ, ɼʦʥʝʮʴʢʽʡ ʪʘ ʍʘʨʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʷʭ. ʂʽʣʴʢʽʩʪʴ 

ʪʨʘʚʤʦʚʘʥʠʭ ʦʩʽʙ ʫ ʮʠʭ ʨʝʛʽʦʥʘʭ ʩʢʣʘʜʘʻ 57,5 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʪʨʘʚʤʦʚʘʥʠʭ ʧʦ ʋʢʨʘʾʥʽ ʟʘ 2021 ʨʽʢ. 

ʅʘʡʚʠʱʠʡ ʨʽʚʝʥʴ ʚʠʨʦʙʥʠʯʦʛʦ ʪʨʘʚʤʘʪʠʟʤʫ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʩʝʨʝʜ 

ʧʨʘʮʽʚʥʠʢʽʚ ʚʽʢʦʤ ʚʽʜ 50 ʜʦ 59 ʨʦʢʽʚ, ʘ ʩʘʤʝ 3378 ʦʩʽʙ, ʱʦ ʩʢʣʘʜʘʻ 27,4 % ʚʽʜ 

ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʪʨʘʚʤʦʚʘʥʠʭ ʧʦ ʋʢʨʘʾʥʽ ʟʘ 2021 ʨʽʢ. 

ʉʝʨʝʜ ʧʨʠʯʠʥ ʚʠʨʦʙʥʠʯʠʭ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʧʝʨʝʚʘʞʘʶʪʴ ʪʝʭʥʦʛʝʥʥʽ, 

ʧʨʠʨʦʜʥʽ, ʝʢʦʣʦʛʽʯʥʽ ʪʘ ʩʦʮʽʘʣʴʥʽ ʧʨʠʯʠʥʠ ï 43,8 % ʘʙʦ 5392 ʥʝʱʘʩʥʽ ʚʠʧʘʜʢʠ. 

ʏʝʨʝʟ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʧʨʠʯʠʥʠ ʩʪʘʣʦʩʷ 40,4 % ʘʙʦ 4973 ʥʝʱʘʩʥʽ ʚʠʧʘʜʢʠ, 

ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʽ ʧʨʠʯʠʥʠ ï 12,6 % ʘʙʦ 1556 ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ, ʪʝʭʥʽʯʥʽ 

ʧʨʠʯʠʥʠ ï 3,2 % ʘʙʦ 394 ʥʝʱʘʩʥʽ ʚʠʧʘʜʢʠ. 

 

ɼʦ ʦʩʥʦʚʥʠʭ ʧʦʜʽʡ, ʷʢʽ ʧʨʠʟʚʝʣʠ ʜʦ ʚʠʨʦʙʥʠʯʠʭ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʫ 

2021 ʨʦʮʽ, ʚʽʜʥʦʩʷʪʴʩʷ: ʽʥʰʽ ʚʠʜʠ ï 8509 ʦʩʽʙ ʘʙʦ 69,1 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʪʨʘʚʤʦʚʘʥʠʭ ʦʩʽʙ ʧʦ ʋʢʨʘʾʥʽ; ʧʘʜʽʥʥʷ ʧʦʪʝʨʧʽʣʦʛʦ ʧʽʜ ʯʘʩ ʧʝʨʝʩʫʚʘʥʥʷ ï 835 

ʦʩʽʙ ʘʙʦ 6,8 %; ʜʽʷ ʨʫʭʦʤʠʭ ʽ ʪʘʢʠʭ, ʱʦ ʦʙʝʨʪʘʶʪʴʩʷ, ʜʝʪʘʣʝʡ ʦʙʣʘʜʥʘʥʥʷ, 

ʤʘʰʠʥ ʽ ʤʝʭʘʥʽʟʤʽʚ ï 461 ʦʩʦʙʘ ʘʙʦ 3,7 %; ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʟʜʦʨʦʚôʷ ï 442 

ʦʩʦʙʠ ʘʙʦ 3,6 %; ʧʘʜʽʥʥʷ ʧʦʪʝʨʧʽʣʦʛʦ ʟ ʚʠʩʦʪʠ ï 328 ʦʩʽʙ ʘʙʦ 2,7 %; ʜʦʨʦʞʥʴʦ-

ʪʨʘʥʩʧʦʨʪʥʘ ʧʨʠʛʦʜʘ ʥʘ ʜʦʨʦʛʘʭ (ʰʣʷʭʘʭ) ʟʘʛʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ï 293 ʦʩʦʙʠ 

ʘʙʦ 2,4 %. 

ʅʘʡʙʽʣʴʰ ʪʨʘʚʤʦʥʝʙʝʟʧʝʯʥʦʶ ʛʘʣʫʟʟʶ ʝʢʦʥʦʤʽʢʠ ʧʽʜʧʨʠʻʤʩʪʚ ʋʢʨʘʾʥʠ ʟʘ 

2021 ʨʽʢ (ʪʘʙʣ. 2) ʟʘʣʠʰʘʻʪʴʩʷ ʦʭʦʨʦʥʘ ʟʜʦʨʦʚôʷ ï 71,9 % ʘʙʦ 8850 ʪʨʘʚʤʦʚʘʥʠʭ 

ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʪʨʘʚʤʦʚʘʥʠʭ ʧʦ ʋʢʨʘʾʥʽ. ʊʘʢ, ʢʽʣʴʢʽʩʪʴ ʚʠʨʦʙʥʠʯʠʭ 

ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʫ ʮʽʡ ʛʘʣʫʟʽ ʧʦʨʽʚʥʷʥʦ ʟ 2020 ʨʦʢʦʤ ʟʨʦʩʣʘ ʫ 2,7 ʨʘʟʘ ʘʙʦ ʥʘ 

5612 ʦʩʽʙ. ʂʽʣʴʢʽʩʪʴ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʽʟ ʩʤʝʨʪʝʣʴʥʠʤ ʥʘʩʣʽʜʢʦʤ ʟʨʦʩʣʘ ʫ 3,3 

ʨʘʟʘ ʘʙʦ ʥʘ 157 ʦʩʽʙ. 
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ʊʘʙʣʠʮʷ 2 

ʅʘʡʙʽʣʴʰ ʪʨʘʚʤʦʥʝʙʝʟʧʝʯʥʽ ʛʘʣʫʟʽ ʝʢʦʥʦʤʽʢʠ ʧʽʜʧʨʠʻʤʩʪʚ ʋʢʨʘʾʥʠ 

ʟʘ 2021 ʨʽʢ 

ɻʘʣʫʟʽ ʝʢʦʥʦʤʽʢʠ 

2020 2021 
ɺʽʜʭʠʣʝʥʥʷ, 

ʦʩʽʙ (Ñ) ʦʩʽʙ 
ʧʠʪʦʤʘ 

ʚʘʛʘ, % 
ʦʩʽʙ 

ʧʠʪʦʤʘ 

ʚʘʛʘ, % 

ʆʭʦʨʦʥʘ ʟʜʦʨʦʚôʷ, 

ʚ ʪ.ʯ. ʩʤʝʨʪʝʣʴʥʦ 

3238 

68 

48,7 

17,3 

8850 

225 

71,9 

41,9 

5612 

157 

ɼʦʙʫʚʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ 

ʽ ʨʦʟʨʦʙʣʝʥʥʷ ʢʘʨôʻʨʽʚ, 

ʚ ʪ.ʯ. ʩʤʝʨʪʝʣʴʥʦ 

 

 

639 

30 

 

 

9,6 

7,6 

 

 

674 

38 

 

 

5,5 

7,1 

 

 

35 

8 

ʊʨʘʥʩʧʦʨʪ, ʩʢʣʘʜʩʴʢʝ 

ʛʦʩʧʦʜʘʨʩʪʚʦ, ʧʦʰʪʦʚʘ 

ʽ ʢʫʨôʻʨʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ, 

ʚ ʪ.ʯ. ʩʤʝʨʪʝʣʴʥʦ 

 

 

395 

51 

 

 

5,9 

13,0 

 

 

386 

40 

 

 

3,1 

7,4 

 

 

ï9 

ï11 

ɯʥʰʽ ʛʘʣʫʟʽ, 

ʚ ʪ.ʯ. ʩʤʝʨʪʝʣʴʥʦ 

2374 

244 

35,8 

62,1 

2405 

234 

19,5 

43,6 

31 

ï10 

 

ɼʦ ʦʩʥʦʚʥʠʭ ʪʨʘʚʤʦʥʝʙʝʟʧʝʯʥʠʭ ʛʘʣʫʟʝʡ ʝʢʦʥʦʤʽʢʠ ʪʘʢʦʞ ʚʽʜʥʦʩʷʪʴʩʷ: 

ï ʜʦʙʫʚʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʽ ʨʦʟʨʦʙʣʝʥʥʷ ʢʘʨôʻʨʽʚ ï 5,5 % ʘʙʦ 674 

ʪʨʘʚʤʦʚʘʥʠʭ. ʇʦʨʽʚʥʷʥʦ ʟ 2020 ʨʦʢʦʤ ʢʽʣʴʢʽʩʪʴ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʫ ʮʽʡ ʛʘʣʫʟʽ 

ʟʨʦʩʣʘ ʥʘ 5,5 % ʘʙʦ 35 ʦʩʽʙ, ʘ ʢʽʣʴʢʽʩʪʴ ʩʤʝʨʪʝʣʴʥʦ ʪʨʘʚʤʦʚʘʥʠʭ ʦʩʽʙ ʟʨʦʩʣʘ ʥʘ 

26,7 % ʘʙʦ ʥʘ 8 ʦʩʽʙ. 

ï ʪʨʘʥʩʧʦʨʪ, ʩʢʣʘʜʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ, ʧʦʰʪʦʚʘ ʽ ʢʫʨôʻʨʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ ï 

3,1 % ʘʙʦ 386 ʦʩʽʙ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʪʨʘʚʤʦʚʘʥʠʭ ʧʦ ʋʢʨʘʾʥʽ. ʂʽʣʴʢʽʩʪʴ 

ʚʠʨʦʙʥʠʯʠʭ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʫ ʮʽʡ ʛʘʣʫʟʽ ʧʦʨʽʚʥʷʥʦ ʟ 2020 ʨʦʢʦʤ ʟʥʠʟʠʣʘʩʴ 

ʥʘ 2,3 % ʘʙʦ 9 ʦʩʽʙ. ʂʽʣʴʢʽʩʪʴ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʽʟ ʩʤʝʨʪʝʣʴʥʠʤ ʥʘʩʣʽʜʢʦʤ 

ʟʥʠʟʠʣʘʩʷ ʥʘ 21,6 % ʘʙʦ 11 ʦʩʽʙ. 

ʂʽʣʴʢʽʩʪʴ ʪʨʘʚʤʦʚʘʥʠʭ ʦʩʽʙ ʫ ʥʘʡʙʽʣʴʰ ʪʨʘʚʤʦʥʝʙʝʟʧʝʯʥʠʭ ʛʘʣʫʟʷʭ 

ʝʢʦʥʦʤʽʢʠ ʧʽʜʧʨʠʻʤʩʪʚ ʋʢʨʘʾʥʠ ʟʘ 2021 ʨʽʢ ʩʢʣʘʜʘʻ 80,5 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʪʨʘʚʤʦʚʘʥʠʭ ʧʦ ʋʢʨʘʾʥʽ. 

ʆʪʞʝ, ʟʘ ʜʘʥʠʤʠ ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʘʣʽʟʫ ʚʠʨʦʙʥʠʯʦʛʦ ʪʨʘʚʤʘʪʠʟʤʫ ʧʦ ʛʘʣʫʟʷʭ 

ʝʢʦʥʦʤʽʢʠ ʋʢʨʘʾʥʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ, 

ʧʦʚôʷʟʘʥʠʭ ʟ ʚʠʨʦʙʥʠʮʪʚʦʤ ʥʘ 85,3 %, ʚ ʪ.ʯ. ʩʤʝʨʪʝʣʴʥʠʭ ï ʫ 1,4 ʨʘʟʘ. ʅʘʡʙʽʣʴʰ 
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ʪʨʘʚʤʦʥʝʙʝʟʧʝʯʥʠʤʠ ʛʘʣʫʟʷʤʠ ʝʢʦʥʦʤʽʢʠ ʟʘʣʠʰʘʶʪʴʩʷ ʦʭʦʨʦʥʘ ʟʜʦʨʦʚôʷ, 

ʜʦʙʫʚʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʽ ʨʦʟʨʦʙʣʝʥʥʷ ʢʘʨôʻʨʽʚ, ʘ ʪʘʢʦʞ ʪʨʘʥʩʧʦʨʪ, ʩʢʣʘʜʩʴʢʝ 

ʛʦʩʧʦʜʘʨʩʪʚʦ, ʧʦʰʪʦʚʘ ʽ ʢʫʨôʻʨʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ. 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ: 

1. ʅʝʪʨʝʙʩʴʢʠʡ ʆ. ɸ., ɹʦʯʢʦʚʩʴʢʠʡ ɸ. ʇ. ʊʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʘʢʪʠʯʥʽ ʘʩʧʝʢʪʠ 

ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʫ ʚʠʥʠʢʥʝʥʥʷ ʥʝʙʝʟʧʝʢ. ʍʨʘʥʝʥʠʝ ʠ ʧʝʨʝʨʘʙʦʪʢʘ ʟʝʨʥʘ. 2013. 

ˉ 6(171). ʉ. 67ï73. 

2. ʂʨʫʞʠʣʢʦ ʆ. ɭ., ɺʦʜʷʥʠʢ ɸ. ʆ., ʇʨʘʭʦʚʥʠʢ ʅ. ɸ. ʄʝʪʦʜʠ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʪʨʘʪ ʥʘ ʧʨʦʬʽʣʘʢʪʠʢʫ ʚʠʨʦʙʥʠʯʦʛʦ ʪʨʘʚʤʘʪʠʟʤʫ ʪʘ 

ʧʨʦʬʝʩʽʡʥʦʾ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ. ɽʥʝʨʛʝʪʠʢʘ: ʝʢʦʥʦʤʽʢʘ, ʪʝʭʥʦʣʦʛʽʾ, ʝʢʦʣʦʛʽʷ. 2006. 

ˉ 2. ʉ. 10ï13. 

3. Behdin Nowrouzi-Kia, Nirusa Nadesar, Jennifer Casole. Systematic review: 

Factors related to injuries in small- and medium-sized enterprises. International 

Journal of Critical Illness & Injury Science. 2019. Vol. 9(2). 57ï63. 

4. ʌʦʥʜ ʩʦʮʽʘʣʴʥʦʛʦ ʩʪʨʘʭʫʚʘʥʥʷ ʋʢʨʘʾʥʠ. URL : http:// www.fssu.gov.ua/ 

fse/control/main/uk/publish/article/981799. 
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ʋɼʂ 678.549 : 621.763 

ʇʆʃɯʄɽʈʅɯ ɯɻʈɸʐʂʀ ɿ ɹɯʆʂʆʄʇʆɿʀʊʋ 

 

ʌʝʜʦʨʦʚʘ ʂʘʨʠʥʘ ɺʽʪʘʣʽʾʚʥʘ 

ʉʪʫʜʝʥʪʢʘ 

ʄʝʣʴʥʠʢ ʃʶʙʦʚ ɯʚʘʥʽʚʥʘ, 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʂʇɯ ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ɺ ʨʦʙʦʪʽ ʜʦʩʣʽʞʝʥʦ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʚʠʜʠ ʧʣʘʩʪʠʢʫ, ʱʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʚʠʛʦʪʦʚʣʝʥʥʽ ʜʠʪʷʯʠʭ ʧʣʘʩʪʤʘʩʦʚʠʭ ʽʛʨʘʰʦʢ. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ 

ʥʦʚʠʡ ʢʦʤʧʦʥʝʥʪ (ʜʝʨʝʚôʷʥʽ ʚʦʣʦʢʥʘ), ʱʦ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʙʽʦʨʦʟʢʣʘʜʥʠʡ 

ʤʘʪʝʨʽʘʣ, ʚʤʽʩʪ ʷʢʦʛʦ ʜʦʟʚʦʣʷʻ ʥʝ ʪʽʣʴʢʠ ʟʤʝʥʰʠʪʠ ʮʽʥʫ ʽʛʨʘʰʮʽ, ʘ ʡ ʟʙʝʨʝʛʪʠ 

ʧʨʠʨʦʜʥʽ ʨʝʩʫʨʩʠ ʧʣʘʥʝʪʠ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʣʘʩʪʤʘʩʦʚʽ ʽʛʨʘʰʢʠ, ʙʽʦʢʦʤʧʦʥʝʥʪ, ʢʦʤʧʦʟʠʪ, ʜʝʨʝʚʦ-

ʧʣʘʩʪʠʢʦʚʽ, ʥʘʧʦʚʥʶʚʘʯ, ʙʽʦʢʦʤʧʦʟʠʪ, ʙʽʦʤʘʪʝʨʽʘʣ. 

 

ɼʠʪʷʯʽ ʽʛʨʘʰʢʠ ʪʘ ʽʛʨʠ - ʮʝ ʦʩʦʙʣʠʚʠʡ ʚʠʜ ʪʦʚʘʨʽʚ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ 

ʚʠʭʦʚʘʥʥʷ ʜʽʪʝʡ. ɺʦʥʠ ʩʧʨʠʷʶʪʴ ʾʭ ʨʦʟʫʤʦʚʦʤʫ ʽ ʬʽʟʠʯʥʦʤʫ ʨʦʟʚʠʪʢʫ, 

ʜʦʧʦʤʘʛʘʶʪʴ ʧʽʟʥʘʚʘʪʠ ʥʘʚʢʦʣʠʰʥʽʡ ʩʚʽʪ, ʧʨʠʚʯʘʶʪʴ ʜʦ ʧʨʘʮʽ, ʬʦʨʤʫʶʪʴ 

ʭʘʨʘʢʪʝʨ. ʅʘ ʩʫʯʘʩʥʦʤʫ ʨʠʥʢʫ ʤʦʞʥʘ ʟʥʘʡʪʠ ʛʫʤʦʚʽ ʪʘ ʧʣʘʩʪʠʢʦʚʽ ʽʛʨʘʰʢʠ 

ʢʠʪʘʡʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʷʢʽ ʥʝ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʥʠʭ ʩʝʨʪʠʬʽʢʘʪʽʚ ʪʘ ʥʝ 

ʧʨʦʭʦʜʷʪʴ ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ. ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʨʠ ʘʥʘʣʽʟʽ ʩʢʣʘʜʫ ʪʘʢʠʭ 

ʽʛʨʘʰʦʢ ʚʠʟʥʘʯʘʶʪʴ ʧʽʜʚʠʱʝʥʫ ʢʽʣʴʢʽʩʪʴ ʟ'ʻʜʥʘʥʴ ʬʝʥʦʣʫ, ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʪʘ 

ʽʥʰʠʭ ʥʝʙʝʟʧʝʯʥʠʭ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʜʠʪʠʥʠ ʨʝʯʦʚʠʥ. ɺ ʨʦʙʦʪʽ [1] ʚʽʜʟʥʘʯʘʻʪʴʩʷ, ʱʦ 

ʟ 419 ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʚ ʪʚʝʨʜʠʭ ʪʘ ʤ'ʷʢʠʭ ʤʘʪʝʨʽʘʣʘʭ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʜʠʪʷʯʠʭ ʽʛʨʘʰʢʘʭ, ʚʠʷʚʣʝʥʦ 126 ʨʝʯʦʚʠʥ, ʷʢʽ ʧʦʪʝʥʮʽʡʥʦ 

ʤʦʞʫʪʴ ʟʘʚʜʘʪʠ ʰʢʦʜʠ ʟʜʦʨʦʚ'ʶ ʜʽʪʝʡ ʚʥʘʩʣʽʜʦʢ ʨʘʢʫ ʘʙʦ ʥʝʢʘʥʮʝʨʦʛʝʥʥʠʭ 

ʝʬʝʢʪʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ 31 ʧʣʘʩʪʠʬʽʢʘʪʦʨ, 18 ʘʥʪʠʧʽʨʝʥʽʚ ʪʘ 8 ʘʨʦʤʘʪʠʯʥʠʭ 

ʨʝʯʦʚʠʥ. 
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ɿʘ ʩʣʦʚʘʤʠ ʜʦʩʣʽʜʥʠʢʽʚ, ʜʽʪʠ ʫ ʟʘʭʽʜʥʠʭ ʢʨʘʾʥʘʭ ʥʘʢʦʧʠʯʫʶʪʴ ʙʣʠʟʴʢʦ 

18,3 ʢʽʣʦʛʨʘʤʘ ʧʣʘʩʪʤʘʩʦʚʠʭ ʽʛʨʘʰʦʢ ʱʦʨʦʢʫ, ʪʦʤʫ ʜʫʞʝ ʚʘʞʣʠʚʠʤʠ ʻ ʧʽʜʙʽʨ 

ʧʨʘʚʠʣʴʥʦʾ ʢʦʤʧʦʟʠʮʽʾ, ʘʙʠ ʤʘʡʙʫʪʥʽʡ ʚʠʙʽʨ ʙʫʚ ʥʝ ʪʽʣʴʢʠ ʧʨʠʚʘʙʣʠʚʠʤ, ʘʣʝ ʽ 

ʙʝʟʧʝʯʝʥʠʤ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʷʚʣʷʻʪʴʩʷ ʟʥʘʭʦʜʞʝʥʥʷ ʙʽʦʢʦʤʧʦʥʝʥʪʫ, ʱʦ ʙʫʜʝ 

ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʜʠʪʷʯʠʭ ʽʛʨʘʰʦʢ. 

ʅʘ ʨʠʩʫʥʢʫ 1 (ʘ) ʧʦʢʘʟʘʥʦ ʢʽʣʴʢʽʩʪʴ ʪʘ ʚʠʜ ʧʣʘʩʪʠʢʫ, ʷʢʠʡ ʥʘʡʙʽʣʴʰʝ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʽʛʨʘʰʢʘʭ. ʊʘʢʦʞ ʥʘ ʨʠʩʫʥʢʫ 1 (c) ʟʦʙʨʘʞʝʥʦ ʥʝʙʝʟʧʝʢʫ, ʷʢʽ 

ʥʝʩʫʪʴ ʚ ʩʦʙʽ ʮʽ ʤʘʪʝʨʽʘʣʠ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʾʭ ʧʨʦʪʷʛʦʤ ʧʝʚʥʦʛʦ ʪʝʨʤʽʥʫ 

ʝʢʩʧʣʫʘʪʘʮʽʾ.  

 

 

 

ʈʠʩ 1. (ʘ) ï ʢʽʣʴʢʽʩʪʴ ʧʦʣʽʤʝʨʫ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ; (c) ï ʰʚʠʜʢʽʩʪʴ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ (ʤʽʛʨʫʚʘʥʥʷ) ʥʝʙʝʟʧʝʯʥʠʭ ʨʝʯʦʚʠʥ 

 

ɸʙʠ ʟʤʝʥʰʠʪʠ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ - ʩʫʯʘʩʥʠʤ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷʤ ʢʦʤʧʦʟʠʮʽʾ ʧʣʘʩʪʤʘʩʦʚʦʾ ʽʛʨʘʰʢʠ ʷʚʣʷʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 

JELUPLAST. ɺʽʥ ʧʨʝʜʩʪʘʚʣʷʻ ʢʦʤʧʦʟʠʪ ʽʟ ʜʝʨʝʚʘ ʪʘ ʧʣʘʩʪʠʢʘ, ʧʨʠ ʯʦʤʫ ʚʤʽʩʪ 

ʚʦʣʦʢʥʘ ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ ʚʽʜ 50 ʜʦ 70% [2].  
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ʊʘʢʘ ʢʦʤʧʦʟʠʮʽʷ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʟʚʠʯʘʡʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʧʝʨʝʨʦʙʢʠ 

ʧʣʘʩʪʤʘʩ ʪʘ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʣʠʪʪʷ ʧʽʜ ʪʠʩʢʦʤ, ʝʢʩʪʨʫʟʽʾ, ʘ ʪʘʢʦʞ 

ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʧʨʝʩʫʚʘʥʥʷʤ ʯʠ ʚʠʜʫʚʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʽʛʨʘʰʦʢ. ʄʘʪʝʨʽʘʣ ʪʘʢʦʞ ʤʦʞʥʘ ʧʦʬʘʨʙʫʚʘʪʠ, ʧʨʠ ʯʦʤʫ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʜʽʪʠ ʥʝ ʥʘʨʘʞʘʶʪʴʩʷ ʥʘ ʥʝʙʝʟʧʝʢʫ ʥʘʚʽʪʴ ʷʢʱʦ ʢʣʘʜʫʪʴ ʽʛʨʘʰʢʫ ʜʦ 

ʨʦʪʘ. 

ɸʥʘʣʦʛʽʯʥʫ ʢʦʤʧʦʟʠʮʽʶ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʜʝʨʝʚʦ-ʧʣʘʩʪʠʢʦʚʽ ʢʦʤʧʦʟʠʪʠ 

Terratek, ʷʢʽ ʧʦʻʜʥʫʶʪʴ ʚ ʩʦʙʽ ʜʨʽʙʥʽ ʯʘʩʪʠʥʢʠ ʜʝʨʝʚʠʥʠ ʟ ʚʽʜʥʦʚʣʶʚʘʥʠʤʠ, 

ʙʽʦʨʦʟʢʣʘʜʥʠʤʠ, ʧʝʨʝʨʦʙʣʝʥʠʤʠ ʘʙʦ ʧʝʨʚʠʥʥʠʤʠ ʧʣʘʩʪʠʢʦʚʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ. 

ɼʝʨʝʚ'ʷʥʽ ʚʦʣʦʢʥʘ ʦʜʝʨʞʫʶʪʴ ʟ ʚʽʜʭʦʜʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʧʠʣʦʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʧʦʪʽʤ 

ʦʙʨʦʙʣʷʶʪʴʩʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʦʜʥʦʨʽʜʥʦʛʦ ʧʨʦʜʫʢʪʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ 

ʯʘʩʪʠʥʦʢ ʩʧʨʠʷʻ ʫʪʠʣʽʟʘʮʽʾ ʜʝʨʝʚʥʠʭ ʚʽʜʭʦʜʽʚ, ʷʢʽ ʽʥʘʢʰʝ ʚʽʜʧʨʘʚʣʷʣʠʩʷ ʙʠ ʥʘ 

ʟʚʘʣʠʱʘ [3].  

ʊʘʢʽ ʢʦʤʧʦʟʠʮʽʾ ʩʧʦʞʠʚʘʶʪʴ ʤʝʥʰʫ ʢʽʣʴʢʽʩʪʴ ʝʥʝʨʛʽʾ, ʘʜʞʝ ʚʦʥʠ 

ʧʣʘʚʣʷʪʴʩʷ ʟʘ ʥʠʞʯʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʥʽʞ ʟʚʠʯʘʡʥʽ ʧʣʘʩʪʤʘʩʠ. ʊʘʢʦʞ ʦʙʨʘʥʘ 

ʧʦʨʦʜʘ ʜʝʨʝʚʘ ʤʘʪʠʤʝ ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʢʦʣʴʦʨʫ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ. 

ʅʘʧʦʚʥʶʚʘʯʽ ʽʟ ʩʦʩʥʠ, ʷʢ ʧʨʘʚʠʣʦ, ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʫʚʘʪʠ ʧʨʦʜʫʢʪʠ ʩʚʽʪʣʽʰʦʛʦ 

ʢʦʣʴʦʨʫ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʘʧʦʚʥʶʚʘʯʘʤʠ ʟ ʜʝʨʝʚʠʥʠ ʪʚʝʨʜʠʭ ʧʦʨʽʜ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʢʦʤʧʦʟʠʪʽʚ ʪʘ ʙʽʦʤʘʪʝʨʽʘʣʽʚ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʴ ʧʦʧʠʪ ʥʘ 

ʜʠʪʷʯʽ ʽʛʨʘʰʢʠ, ʟʥʠʟʠʪʴ ʾʾ ʩʦʙʽʚʘʨʪʽʩʪʴ ʪʘ ʟʤʝʥʰʠʪʴ ʝʥʝʨʛʦʚʠʪʨʘʪʠ 

ʚʠʨʦʙʥʠʮʪʚʘ. ɹʘʛʘʪʦ ʚʠʨʦʙʥʠʢʽʚ ʥʘʤʘʛʘʶʪʴʩʷ ʩʪʚʦʨʠʪʠ ʝʢʦʣʦʛʽʯʥʠʡ ʚʠʨʽʙ, ʪʠʤ 

ʩʘʤʠʤ ʚʠʩʣʦʚʣʶʶʪʴ ʽʥʪʝʨʝʩ ʪʘ ʧʨʘʛʥʝʥʥʷ ʟʙʝʨʝʛʪʠ ʧʨʠʨʦʜʥʽ ʨʝʩʫʨʩʠ ʥʘʰʦʾ 

ʧʣʘʥʝʪʠ. ɼʦ ʪʦʛʦ ʞ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʢʦʤʧʦʟʠʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʤʦʞʫʪʴ ʚʠʩʫʚʘʪʠ 

ʥʘ ʧʝʨʰʠʡ ʧʣʘʥ ʪʘʢʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʷʢ ʜʦʚʛʦʚʽʯʥʽʩʪʴ, ʤʽʮʥʽʩʪʴ, 

ʧʨʠʨʦʜʥʽʩʪʴ.  
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ʋɼʂ 656.073.235 

ɼʆʉʃɯɼɾɽʅʅʗ ʇʈʆʎɽʉʋ ʇɽʈɽɺɽɿɽʅʔ ɺɸʅʊɸɾɯɺ ʋ 

ʂʆʅʊɽʁʅɽʈɸʍ 

 

ʏʫʧʘʡʣʝʥʢʦ ʆʣʝʢʩʽʡ ɸʥʜʨʽʡʦʚʠʯ 

ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʂʘʣʽʥʘ ɯʥʥʘ ʉʝʨʛʽʾʚʥʘ 

ʩʪʫʜʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ʇʝʨʝʚʝʟʝʥʥʷ ʢʦʥʪʝʡʥʝʨʘʤʠ ʥʘ ʩʴʦʛʦʜʥʽ ʨʦʟʚʠʥʫʪʽ ʥʘʩʪʽʣʴʢʠ, 

ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʜʦʩʪʘʚʠʪʠ ʚʘʥʪʘʞ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʪʦʚʘʨʠ, ʦʩʦʙʠʩʪʽ ʨʝʯʽ, ʫ ʙʫʜʴ-ʷʢʫ 

ʪʦʯʢʫ ʥʘ ʢʘʨʪʽ ʋʢʨʘʾʥʠ, ʘ ʪʘʢʦʞ ʙʫʜʴ-ʢʫʜʠ ʟʘ ʢʦʨʜʦʥ. ʅʘʜʽʡʥʽʩʪʴ ʪʘʢʦʾ ʜʦʩʪʘʚʢʠ, 

ʫ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ, ʻ ʛʘʨʘʥʪʦʚʘʥʦʶ. ɺʘʥʪʘʞʥʽ ʢʦʥʪʝʡʥʝʨʠ, ʷʢʠʤʠ 

ʟʜʽʡʩʥʶʶʪʴʩʷ ʧʝʨʝʚʝʟʝʥʥʷ, ʟʨʫʯʥʽ ʪʠʤ, ʱʦ ʨʦʟʨʘʭʦʚʘʥʽ ʥʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 

ʨʽʟʥʠʤ ʚʠʜʦʤ ʪʨʘʥʩʧʦʨʪʫ, ʧʦʯʠʥʘʶʯʠ ʟ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʽ ʟʘʢʽʥʯʫʶʯʠ ʤʦʨʩʴʢʠʤ. 

ʊʦʙʪʦ ʤʦʞʥʘ ʦʜʠʥ ʽ ʪʦʡ ʩʘʤʠʡ ʢʦʥʪʝʡʥʝʨ ʟ ʚʘʥʪʘʞʝʤ ʩʧʦʯʘʪʢʫ ʪʨʘʥʩʧʦʨʪʫʚʘʪʠ 

ʤʦʨʩʴʢʠʤ ʩʫʜʥʦʤ, ʘ ʧʦʪʽʤ ʫ ʧʦʨʪʫ ʧʨʠʟʥʘʯʝʥʥʷ ʧʝʨʝʚʘʥʪʘʞʠʪʠ ʥʘ ʚʘʥʪʘʞʥʠʡ 

ʘʚʪʦʤʦʙʽʣʴ, ʽ ʫʞʝ ʥʠʤ ʜʦʩʪʘʚʠʪʠ ʡʦʛʦ ʫ ʢʽʥʮʝʚʫ ʪʦʯʢʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʦʥʪʝʡʥʝʨʠ, ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ, ʟʤʽʰʘʥʽ 

ʧʝʨʝʚʝʟʝʥʥʷ, ʝʬʝʢʪʠʚʥʽʩʪʴ. 

 

ʇʝʨʝʚʝʟʝʥʥʷ ʢʦʥʪʝʡʥʝʨʘʤʠ ʥʘ ʩʴʦʛʦʜʥʽ ʨʦʟʚʠʥʫʪʽ ʥʘʩʪʽʣʴʢʠ, ʱʦ 

ʜʦʟʚʦʣʷʶʪʴ ʜʦʩʪʘʚʠʪʠ ʚʘʥʪʘʞ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʪʦʚʘʨʠ, ʦʩʦʙʠʩʪʽ ʨʝʯʽ, ʫ ʙʫʜʴ-ʷʢʫ 

ʪʦʯʢʫ ʥʘ ʢʘʨʪʽ ʋʢʨʘʾʥʠ, ʘ ʪʘʢʦʞ ʙʫʜʴ-ʢʫʜʠ ʟʘ ʢʦʨʜʦʥ. ʅʘʜʽʡʥʽʩʪʴ ʪʘʢʦʾ ʜʦʩʪʘʚʢʠ, 

ʫ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ, ʻ ʛʘʨʘʥʪʦʚʘʥʦʶ. 

ɺʘʥʪʘʞʥʽ ʢʦʥʪʝʡʥʝʨʠ, ʷʢʠʤʠ ʟʜʽʡʩʥʶʶʪʴʩʷ ʧʝʨʝʚʝʟʝʥʥʷ, ʟʨʫʯʥʽ ʪʠʤ, ʱʦ 

ʨʦʟʨʘʭʦʚʘʥʽ ʥʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʨʽʟʥʠʤ ʚʠʜʦʤ ʪʨʘʥʩʧʦʨʪʫ, ʧʦʯʠʥʘʶʯʠ ʟ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʽ ʟʘʢʽʥʯʫʶʯʠ ʤʦʨʩʴʢʠʤ. ʊʦʙʪʦ ʤʦʞʥʘ ʦʜʠʥ ʽ ʪʦʡ ʩʘʤʠʡ 

ʢʦʥʪʝʡʥʝʨ ʟ ʚʘʥʪʘʞʝʤ ʩʧʦʯʘʪʢʫ ʪʨʘʥʩʧʦʨʪʫʚʘʪʠ ʤʦʨʩʴʢʠʤ ʩʫʜʥʦʤ, ʘ ʧʦʪʽʤ ʫ 
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ʧʦʨʪʫ ʧʨʠʟʥʘʯʝʥʥʷ ʧʝʨʝʚʘʥʪʘʞʠʪʠ ʥʘ ʚʘʥʪʘʞʥʠʡ ʘʚʪʦʤʦʙʽʣʴ, ʽ ʫʞʝ ʥʠʤ 

ʜʦʩʪʘʚʠʪʠ ʡʦʛʦ ʫ ʢʽʥʮʝʚʫ ʪʦʯʢʫ. 

ɼʣʷ ʧʝʨʝʚʝʟʝʥʥʷ ʚʘʥʪʘʞʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫʥʽʚʝʨʩʘʣʴʥʽ ʢʦʥʪʝʡʥʝʨʠ 

ʪʨʘʥʩʧʦʨʪʫ ʟʘʛʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʢʦʥʪʝʡʥʝʨʠ, ʱʦ ʥʘʣʝʞʘʪʴ 

ʦʜʝʨʞʫʚʘʯʘʤ ʪʘ ʚʽʜʧʨʘʚʥʠʢʘʤ (ʚʣʘʩʥʽ) ʘʙʦ ʦʨʝʥʜʦʚʘʥʽ. 

ʇʨʠ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʝʚʝʟʝʥʴ ʚʘʥʪʘʞʽʚ ʚ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʢʦʥʪʝʡʥʝʨʘʭ ʚ 

ʧʨʷʤʦʤʫ ʘʚʪʦʤʦʙʽʣʴʥʦʤʫ ʩʧʦʣʫʯʝʥʥʽ (ʪʦʙʪʦ ʙʝʟ ʫʯʘʩʪʽ ʽʥʰʠʭ ʚʠʜʽʚ ʪʨʘʥʩʧʦʨʪʫ) 

ʪʨʘʥʩʧʦʨʪʥʠʡ ʧʨʦʮʝʩ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤʠ ʩʢʣʘʜʦʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ 

(ʷʢʽ ʚʠʢʦʥʫʶʪʴʩʷ ʚ ʧʦʨʷʜʢʫ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʾʭ ʚʠʢʣʘʜʫ): 

ü ʟʘʚʯʘʩʥʝ (ʥʘʧʝʨʝʜʦʜʥʽ ʘʙʦ ʟʘ ʢʽʣʴʢʘ ʛʦʜʠʥ ʜʦ ʧʨʠʙʫʪʪʷ ʘʚʪʦʤʦʙʽʣʷ ʧʽʜ 

ʥʘʚʘʥʪʘʞʝʥʥʷ) ʟʘʧʦʚʥʝʥʥʷ ʢʦʥʪʝʡʥʝʨʽʚ ʚʘʥʪʘʞʝʤ ʥʘ ʧʨʦʤʠʩʣʦʚʦʤʫ 

ʧʽʜʧʨʠʻʤʩʪʚʽ ʘʙʦ ʥʘ ʦʧʪʦʚʽʡ ʙʘʟʽ ʚʘʥʪʘʞʦʚʽʜʧʨʘʚʥʠʢʘ. ʇʽʜ ʯʘʩ ʟʘʧʦʚʥʝʥʥʷ: 

ʧʽʜʙʽʨ ʚʘʥʪʘʞʫ ʚ ʘʩʦʨʪʠʤʝʥʪʽ ʪʘ ʢʽʣʴʢʦʩʪʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʦʧʝʨʝʜʥʽʡ ʟʘʷʚʮʽ 

ʚʘʥʪʘʞʦʦʪʨʠʤʫʚʘʯʘ; ʦʬʦʨʤʣʝʥʥʷ ʪʦʚʘʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʾ ʥʘʢʣʘʜʥʦʾ ʥʘ 

ʚʽʜʧʫʱʝʥʠʡ ʚʘʥʪʘʞ; ʟʘʢʣʘʜʢʘ ʚʩʝʨʝʜʠʥʫ ʢʦʥʪʝʡʥʝʨʘ ʦʧʠʩʫ ʚʘʥʪʘʞʫ, ʱʦ 

ʤʽʩʪʠʪʴʩʷ ʚ ʥʴʦʤʫ. ʅʘ ʟʘʚʝʨʰʝʥʥʷ ʟʘʧʦʚʥʝʥʥʷ ï ʧʨʠʢʨʽʧʣʝʥʥʷ ʜʦ ʢʦʥʪʝʡʥʝʨʘ 

ʬʽʨʤʦʚʦʾ ʧʣʦʤʙʠ ʚʘʥʪʘʞʦʚʽʜʧʨʘʚʥʠʢʘ. 

ü ʧʦʜʘʯʘ ʘʚʪʦʤʦʙʽʣʷ (ʘʙʦ ʘʚʪʦʧʦʾʟʜʘ) ʚ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʠʡ ʟʘ ʛʨʘʬʽʢʦʤ ʯʘʩ 

ʚ ʧʫʥʢʪ ʚʽʜʧʨʘʚʣʝʥʥʷ ʚʘʥʪʘʞʫ, ʽʟ ʚʩʪʘʥʦʚʣʝʥʥʷʤ ʘʚʪʦʤʦʙʽʣʷ ʥʘ 

ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʧʦʩʪ. ɼʘʣʽ ï ʤʝʭʘʥʽʟʦʚʘʥʝ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘ ʘʚʪʦʤʦʙʽʣʴ 

ʟʘʧʦʚʥʝʥʠʭ ʚʘʥʪʘʞʝʤ ʢʦʥʪʝʡʥʝʨʽʚ, ʷʢʘ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʨʫʯʝʥʥʷʤ ʚʦʜʽʶ 

ʟʘʚʯʘʩʥʦ ʦʬʦʨʤʣʝʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʥʘ ʚʘʥʪʘʞ; 

ü ʜʦʩʪʘʚʢʘ ʢʦʥʪʝʡʥʝʨʽʚ ʜʦ ʤʽʩʮʷ ʨʦʟʚʘʥʪʘʞʝʥʥʷ, ʷʢʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʽʜ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʶ ʚʦʜʽʷ ʟʘ ʟʙʝʨʝʞʝʥʽʩʪʴ ʚʘʥʪʘʞʫ, ʱʦ ʧʝʨʝʚʦʟʠʪʴʩʷ; 

ü ʟʥʷʪʪʷ ʢʦʥʪʝʡʥʝʨʽʚ ʟ ʘʚʪʦʤʦʙʽʣʷ ʚ ʧʫʥʢʪʽ ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʪʘ ʟʜʘʯʘ ʾʭ 

ʚʦʜʽʻʤ ʚʘʥʪʘʞʦʦʪʨʠʤʫʚʘʯʫ ʟ ʧʝʨʝʚʽʨʢʦʶ ʟʦʚʥʽʰʥʴʦʾ ʮʽʣʽʩʥʦʩʪʽ ʢʦʥʪʝʡʥʝʨʘ ʪʘ 

ʮʽʣʽʩʥʦʩʪʽ ʟʘʤʢʽʚ ʪʘ ʧʣʦʤʙʠ; ʧʽʩʣʷ ʟʥʷʪʪʷ ʥʘʚʘʥʪʘʞʝʥʠʭ ï ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʧʦʨʦʞʥʽʭ ʢʦʥʪʝʡʥʝʨʽʚ (ʷʢʱʦ ʻ ʪʘʢʽ) ʪʘ ʚʽʜʧʨʘʚʢʘ ʚ ʧʦʜʘʣʴʰʠʡ ʰʣʷʭ. 

ʋʥiʚʝʨʩʘʣʴʥi ʘʚʪʦʤʦʙiʣʴʥi ʢʦʥʪʝʡʥʝʨʠ ʧʨʠʟʥʘʯʝʥi ʜʣʷ ʧʝʨʝʚʝʟʝʥʥʷ 

ʜʨiʙʥʠʭ ʧʘʨʪiʡ ʚʘʥʪʘʞiʚ ʙʝʟ ʪʘʨʠ, ʫ ʧʝʨʚʠʥʥiʡ ʘʙʦ ʫ ʧʦʣʝʛʰʝʥiʡ Tapi. ɺ ʮʠʭ 
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ʢʦʥʪʝʡʥʝʨʘʭ ʧʝʨʝʚʦʟʷʪʴʩʷ ʧʨʦʜʦʚʦʣʴʯi i ʧʨʦʤʠʩʣʦʚi ʪʦʚʘʨʠ ʰʠʨʦʢʦʛʦ 

ʩʧʦʞʠʚʘʥʥʷ, ʧʨʦʜʫʢʮiʷ ʚʠʨʦʙʥʠʯʦ-ʪʝʭʥiʯʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, 

ʩiʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢi ʧʨʦʜʫʢʪʠ i ʜʦʤʘʰʥʽ ʨʝʯʽ ʛʨʦʤʘʜʷʥ. 

ɿʘʙʦʨʦʥʷʻʪʴʩʷ ʧʝʨʝʚʦʟʠʪʠ ʚ ʫʥiʚʝʨʩʘʣʴʥʠʭ ʢʦʥʪʝʡʥʝʨʘʭ ʚʘʥʪʘʞi, ʷʢi 

ʰʚʠʜʢʦ ʧʩʫʶʪʴʩʷ, ʩʠʧʫʯi ʚʘʥʪʘʞi ʙʝʟ ʪʘʨʠ, ʚʠʙʫʭʦʚi, ʟʘʡʤʠʩʪi ʪʘ ʦʪʨʫʡʥi 

ʨʝʯʦʚʠʥʠ, ʩʤʝʨʜʶʯi ʚʘʥʪʘʞi ʪʘ ʪi, ʷʢi ʟʘʙʨʫʜʥʶʶʪʴ ʩʪiʥʠ i ʧiʜʣʦʛy ʢʦʥʪʝʡʥʝʨʘ, 

ʘ ʪʘʢʦʞ ʚʘʥʪʘʞi, ʷʢi ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʚʘʥʪʘʞʝʥi ʚ ʢʦʥʪʝʡʥʝʨ ʘʙʦ ʚʠʚʘʥʪʘʞʝʥi ʟ 

ʥʴʦʛʦ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʘʥʪʘʞʥʦ-ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʤʝʭʘʥiʟʤiʚ. Oʢʨʝʤʽ 

ʚʘʥʪʘʞʥi ʤiʩʮʷ, ʷʢi ʧʦʜʘʶʪʴʩʷ ʜʣʷ ʧʝʨʝʚʝʟʝʥʥʷ ʚ ʢʦʥʪʝʡʥʝʨi, ʤʘʶʪʴ ʙʫʪʠ ʚʘʛʦʶ 

ʥʝ ʙiʣʴʰʝ 80 ʢʛ [1, ʩ.60]. 

ɼʠʥʘʤʽʢʘ ʢʦʝʬʽʮʽʻʥʪʘ ʥʝʨʽʚʥʦʤʽʨʥʦʩʪʽ ʚʘʥʪʘʞʦʧʦʪʦʢʫ ʧʨʦʪʷʛʦʤ 2021 ʨʦʢʫ 

(ʨʠʩ.1). 

ʈʠʩ. 1. ɼʠʥʘʤʽʢʘ ʢʦʝʬʽʮʽʻʥʪʘ ʥʝʨʽʚʥʦʤʽʨʥʦʩʪʽ ʚʘʥʪʘʞʦʧʦʪʦʢʫ 

ʧʝʨʝʚʝʟʝʥʥʷ ʢʦʥʪʝʡʥʝʨʘʤʠ ʧʨʦʪʷʛʦʤ 2021 ʨʦʢʫ 

 

ʉʪʨʫʢʪʫʨʘ ʚʠʪʨʘʪ ʧʨʠ ʧʝʨʝʚʝʟʝʥʥʽ ʚʘʥʪʘʞʫ ʘʚʪʦʤʦʙʽʣʝʤ (ɭʚʨʦ 5) ʥʘ 

ʨʠʩ. 2.  
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ʈʠʩ.2. ʉʪʨʫʢʪʫʨʘ ʚʠʪʨʘʪ ʧʨʠ ʧʝʨʝʚʝʟʝʥʥʽ ʚʘʥʪʘʞʫ ʘʚʪʦʤʦʙʽʣʝʤ (ɭʚʨʦ 5) 

 

ʉʪʨʫʢʪʫʨʘ ʚʠʪʨʘʪ ʧʨʠ ʧʝʨʝʚʝʟʝʥʥʽ ʚʘʥʪʘʞʫ ʩʪʘʥʜʘʨʪʥʠʤ ʚʘʛʦʥʦʤ ʥʘ ʨʠʩ.3. 

 

 

ʈʠʩ. 3. ʉʪʨʫʢʪʫʨʘ ʚʠʪʨʘʪ ʧʨʠ ʧʝʨʝʚʝʟʝʥʥʽ ʚʘʥʪʘʞʫ ʩʪʘʥʜʘʨʪʥʠʤ ʚʘʛʦʥʦʤ 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʤʽʰʘʥʠʭ ʧʝʨʝʚʝʟʝʥʴ ʜʦʟʚʦʣʷʻ ʧʨʠʩʢʦʨʠʪʠ 

ʧʨʦʮʝʩʠ ʧʝʨʝʚʝʟʝʥʴ ʪʘ ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʧʝʨʝʚʝʟʝʥʥʷ. ɺʽʜʩʪʘʥʴ ʜʦʩʪʘʚʢʠ 

ʧʘʨʪʽʾ ʚʘʥʪʘʞʽʚ, ʱʦ ʧʝʨʝʚʦʟʷʪʴ ʫ ʟʤʽʰʘʥʦʤʫ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʟʘʣʽʟʥʠʯʥʦʤʫ 

ʩʧʦʣʫʯʝʥʥʽ ʟʘ 2021 ʨ. ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 4 [2, ʩ. 45]. 

ɺʦʜʽʡ 

30% 

ʇʘʣʠʚʦ 

(ʜʽʟʝʣʴʥʝ) 

30% ʇʦʜʘʪʦʢ ʥʘ 

ʊɿ 

1% 

ɺʘʨʪʽʩʪʴ ʰʠʥ 

2% 

ɸʤʦʨʪʠʟʘʮʽʷ 

8% 

ɼʦʨʦʞʥʽ 

ʟʙʦʨʠ 

9% 

ʅʘʢʣʘʜʥʽ 

ʚʠʪʨʘʪʠ 

10% 

ʊʝʭʥʽʯʥʝ 

ʦʙʩʣʫʛʦʚʫʚʘ

ʥʥʷ ʡ ʨʝʤʦʥʪ 

5% 

ʉʪʨʘʭʫʚʘʥʥʷ 

3% 
ʅʘʨʘʭʦʚʘʥʽ 

ʚʽʜʩʦʪʢʠ 

2% 

ʉʪʨʫʢʪʫʨʘ 

ʚʠʪʨʘʪ ʧʨʠ 

ʧʝʨʝʚʝʟʝʥʥʽ 

ʚʘʥʪʘʞʫ 

ʘʚʪʦʤʦʙʽʣʝ

ʤ (ɭʚʨʦ 5) 

ʅʘʢʣʘʜʥʽ 

ʚʠʪʨʘʪʠ  

10% 

ʊʷʛʦʚʠʡ 

ʙʣʦʢ 

25% 

ʉʪʘʥʜʘʨʪʥʠʡ 

ʚʘʛʦʥ 

14% 

ɯʥʬʨʘʩʪʫʢʪʫʨ

ʘ 

18% 

ɽʥʝʨʛʽʷ 

18% 

ʇʝʨʩʦʥʘʣ ʟ 

ʝʢʩʣʫʘʪʘʮʽʾ 

15% 



361 

 

ʈʠʩ. 4. ɺʽʜʩʪʘʥʴ ʜʦʩʪʘʚʢʠ ʧʘʨʪʽʾ ʚʘʥʪʘʞʽʚ, ʱʦ ʧʝʨʝʚʦʟʷʪʴ ʫ ʟʤʽʰʘʥʦʤʫ 

ʘʚʪʦʤʦʙʽʣʴʥʦ-ʟʘʣʽʟʥʠʯʥʦʤʫ ʩʧʦʣʫʯʝʥʥʽ ʟʘ 2021 ʨ. 

 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʧʝʨʝʚʝʟʝʥʥʷ ʜʦʩʪʘʚʢʠ ʧʘʨʪʽʾ ʚʘʥʪʘʞʽʚ ʫ 

ʟʤʽʰʘʥʦʤʫ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʟʘʣʽʟʥʠʯʥʦʤʫ ʩʧʦʣʫʯʝʥʥʽ ʥʘʡʯʘʩʪʽʰʝ ʟʜʽʡʩʥʶʶʪʴʩʷ ʥʘ 

ʚʽʜʩʪʘʥʽ ʙʽʣʴʰʝ ʥʽʞ 900 ʢʤ. 

ɼʣʷ ʧʝʨʝʚʝʟʝʥʥʷ ʢʦʥʪʝʡʥʝʨiʚ ʧʝʨʝʚiʟʥʠʢ ʧʦʚʠʥʝʥ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʘʚʪʦʤʦʙiʣi (ʘʚʪʦʧʦʾʟʜʠ) iʟ ʙʦʨʪʦʚʠʤʠ ʧʣʘʪʬʦʨʤʘʤʠ ʘʙʦ ʩʧʝʮiʘʣiʟʦʚʘʥʠʡ 

ʨʫʭʦʤʠʡ ʩʢʣʘʜ (ʥʠʟʴʢʦʨʘʤʥi ʥʘʧiʚʧʨʠʯʝʧʠ-ʢʦʥʪʝʡʥʝʨʦʚʦʟʠ, ʘʚʪʦʤʦʙiʣi iʟ 

ʚʘʥʪʘʞʦʧiʜʥiʤʘʣʴʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʪʦʱʦ). 

ʈʦʟʤiʱʝʥʥʷ ʫʥiʚʝʨʩʘʣʴʥʠʭ ʘʚʪʦʤʦʙiʣʴʥʠʭ i ʩʧʝʮiʘʣʴʥʠʭ ʢʦʥʪʝʡʥʝʨiʚ ʥʘ 

ʨʫʭʦʤʦʤʫ ʩʢʣʘʜi ʩʣiʜ ʟʜiʡʩʥʶʚʘʪʠ iʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʽʚʥʦʤʽʨʥʦʛʦ ʨʦʟʧʦʜiʣʫ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʦʚʝʨʭʥʶ ʧʣʘʪʬʦʨʤʠ. 

ɼʣʷ ʧʦʣiʧʰʝʥʥʷ ʦʨʛʘʥiʟʘʮii  ʧʝʨʝʚʝʟʝʥʥʷ ʚʘʥʪʘʞiʚ ʫ ʢʦʥʪʝʡʥʝʨʘʭ 

ʚʘʥʪʘʞʦʚiʜʧʨʘʚʥʠʢʠ i ʚʘʥʪʘʞʦʦʜʝʨʞʫʚʘʯi, ʇʝʨʝʚiʟʥʠʢʠ ʤʦʞʫʪʴ ʩʪʚʦʨʶʚʘʪʠ 

ʦʙʤiʥʥi ʢʦʥʪʝʡʥʝʨʥi ʧʫʥʢʪʠ ʥʘ ʤiʩʮʷʭ ʚiʜʧʨʘʚʣʝʥʥʷ ʪʘ ʦʜʝʨʞʘʥʥʷ ʚʘʥʪʘʞiʚ. 

ʇʨʠʡʤʘʥʥʷ ʚʘʥʪʘʞiʚ ʜʣʷ ʧʝʨʝʚʝʟʝʥʥʷ ʚ ʢʦʥʪʝʡʥʝʨʘʭ ʟʜiʡʩʥʶʻʪʴʩʷ: ʧʨʠ 

ʥʘʷʚʥʦʩʪi ɼʦʛʦʚʦʨʫ - ʥʘ ʧiʜʩʪʘʚi ʟʘʷʚʢʠ, ʘ ʧʨʠ ʚiʜʩʫʪʥʦʩʪi ɼʦʛʦʚʦʨʫ - ʨʘʟʦʚʦʛʦ 

ʜʦʛʦʚʦʨʫ. 
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ʋɼʂ 355.42 

ʇʆʃɯʄɽʈʀ ʋ ɺɯʁʉʔʂʆɺɯʁ ʇʈʆʄʀʉʃʆɺʆʉʊɯ 

 

ʑʘʩʪʥʘ ɯʨʠʥʘ ʖʨʽʾʚʥʘ 

ʉʪʫʜʝʥʪʢʘ, 

ʄʝʣʴʥʠʢ ʃʶʙʦʚ ɯʚʘʥʽʚʥʘ, 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʅʊʋʋ çʂʇɯ ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦè 

 

ɸʥʦʪʘʮʽʷ: ʋ ʮʽʡ ʩʪʘʪʪʽ ʚʠʩʚʽʪʣʝʥʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʝʷʢʠʭ ʨʘʜʠʢʘʣʴʥʠʭ 

ʩʢʣʘʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚ ʦʙʣʘʩʪʽ ʙʘʣʽʩʪʠʯʥʠʭ ʚʠʨʦʙʽʚ. ɿʦʢʨʝʤʘ ʨʦʟʛʣʷʥʫʪʦ ʨʽʟʥʽ 

ʚʠʜʠ ʧʦʣʽʤʝʨʥʠʭ ʚʦʣʦʢʦʥ, ʾʭ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʪʘ ʤʦʞʣʠʚʽ ʛʘʣʫʟʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʚʽʡʩʴʢʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʚʦʣʦʢʥʘ, ʧʦʣʽʤʝʨ, ʢʦʤʧʦʟʠʪʠ, ʢʫʣʝʥʝʧʨʦʙʠʚʥʽ, 

ʙʘʣʽʩʪʠʯʥʽ ʚʠʨʦʙʠ. 

 

ɺʩʝ ʙʽʣʴʰʝ ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ ʥʝʦʙʭʽʜʥʦʩʪʽ ʨʦʟʨʦʙʢʠ ʙʨʦʥʴʦʚʠʭ ʩʠʩʪʝʤ ʜʣʷ 

ʟʘʭʠʩʪʫ ʚʽʜ ʘʪʘʢ ʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ ʜʣʷ ʦʩʦʙʠʩʪʦʾ, ʩʦʮʽʘʣʴʥʦʾ ʪʘ ʥʘʮʽʦʥʘʣʴʥʦʾ 

ʙʝʟʧʝʢʠ. ɼʣʷ ʨʦʟʨʦʙʢʠ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʙʨʦʥʴʦʚʘʥʦʛʦ ʟʘʭʠʩʪʫ ʥʝʦʙʭʽʜʥʦ 

ʤʦʥʽʪʦʨʠʥʛ ʽʩʥʫʶʯʠʭ ʨʦʟʨʦʙʦʢ ʟʘ ʪʠʧʦʤ, ʪʝʭʥʦʣʦʛʽʻʶ ʽ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʟʘʛʨʦʟ 

(ʟʙʨʦʾ, ʩʥʘʨʷʜʽʚ, ʚʠʙʫʭʦʚʽ ʨʝʯʦʚʠʥʠ ʪʦʱʦ). 

ʋ ʜʘʥʠʡ ʯʘʩ ʤʘʪʝʨʽʘʣʠ, ʷʢʽ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʢʫʣʝʥʝʧʨʦʙʠʚʥʠʭ 

ʩʬʝʨʘʭ, ʦʭʦʧʣʶʶʪʴ ʘʨʘʤʽʜʥʽ ʚʦʣʦʢʥʘ, ʧʦʣʽʝʪʠʣʝʥʦʚʽ ʚʦʣʦʢʥʘ ʥʘʜʚʠʩʦʢʦʾ 

ʤʦʣʝʢʫʣʷʨʥʦʾ ʤʘʩʠ (UHMWPE) ʽ ʨʽʜʢʦʢʨʠʩʪʘʣʽʯʥʽ ʧʦʣʽʤʝʨʥʽ ʤʘʪʨʠʯʥʽ ʚʦʣʦʢʥʘ 

(ʚʢʣʶʯʘʶʯʠ ʚʦʣʦʢʥʘ PBO) [1, c.242].  

ɸʨʘʤʽʜ - ʞʦʨʩʪʢʠʡ ʨʽʜʢʦʢʨʠʩʪʘʣʽʯʥʠʡ ʧʦʣʽʤʝʨ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʦʚʛʠʭ 

ʤʦʣʝʢʫʣʷʨʥʠʭ ʣʘʥʮʶʛʽʚ. ɿʘʚʜʷʢʠ ʚʠʩʦʢʽʡ ʩʪʫʧʝʥʽ ʨʝʛʫʣʷʨʥʦʩʪʽ ʚ ʡʦʛʦ 

ʤʦʣʝʢʫʣʷʨʥʠʭ ʩʪʨʫʢʪʫʨʘʭ ʘʨʘʤʽʜʥʽ ʚʦʣʦʢʥʘ ʙʫʣʠ ʥʘʜʽʣʝʥʽ ʯʫʜʦʚʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʚʢʣʶʯʘʶʯʠ ʚʠʩʦʢʫ ʤʽʮʥʽʩʪʴ, ʚʠʩʦʢʠʡ ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ, 

ʩʪʽʡʢʽʩʪʴ ʜʦ ʚʠʩʦʢʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʤʘʣʫ ʚʘʛʫ [2, c.19]. ʅʘʧʨʠʢʣʘʜ, ʤʽʮʥʽʩʪʴ 

ʘʨʘʤʽʜʥʠʭ ʚʦʣʦʢʦʥ ʫ 6 ʨʘʟʽʚ ʧʝʨʝʚʠʱʫʻ ʤʽʮʥʽʩʪʴ ʚʠʩʦʢʦʷʢʽʩʥʦʾ ʩʪʘʣʽ. ɯ 
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ʪʝʤʧʝʨʘʪʫʨʘʪʫʨʥʠʡ ʨʝʞʠʤ ʜʣʷ ʘʨʘʤʽʜʥʠʭ ʚʦʣʦʢʦʥ ʚ ʷʢʦʤʫ ʚʦʥʠ ʙʝʟʧʝʨʝʨʚʥʦ 

ʧʨʘʮʶʶʪʴ ʙʝʟ ʟʥʘʯʥʦʾ ʟʤʽʥʠ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ -196 ʜʦ 

+204ÁC. ʊʦʤʫ ʧʦʷʚʘ ʘʨʘʤʽʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʪʘʢʠʭ ʷʢ ʢʝʚʣʘʨ) ʚʚʘʞʘʻʪʴʩʷ 

ʚʘʞʣʠʚʦʶ ʚʽʭʦʶ ʚ ʛʘʣʫʟʽ ʙʨʦʥʝʙʽʡʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʂʦʤʧʦʟʠʪʥʠʡ ʤʘʪʝʨʽʘʣ ʟ ʚʦʣʦʢʦʥ ʧʦʣʽʤʝʨʥʦʾ ʩʠʩʪʝʤʠ ʧʦʩʠʣʝʥʠʡ 

ʘʨʘʤʽʜʥʠʤʠ ʚʦʣʦʢʥʘʤʠ, ʷʢʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʢʣʘʩʫ ʢʫʣʝʥʝʧʨʦʙʠʚʥʠʭ ʢʦʤʧʦʟʠʪʽʚ 

Kevlar. ɸʨʘʤʽʜʥʽ ʚʦʣʦʢʥʘ ʤʦʞʫʪʴ ʙʫʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʟʘʚʜʷʢʠ ʩʚʦʾʤ ʚʠʩʦʢʠʤ 

ʟʘʭʠʩʥʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʭʦʨʦʰʽʡ ʫʜʘʨʦʤʽʮʥʦʩʪʽ, ʷʢʽ ʪʘʢʦʞ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʟ ʽʥʰʠʤʠ ʙʘʣʽʩʪʠʯʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʪʘ ʢʦʤʧʦʟʠʪʘʤʠ, ʚʦʥʠ ʤʘʶʪʴ 

ʙʝʟʣʽʯ ʟʘʩʪʦʩʫʚʘʥʴ ʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʘʭ, ʙʨʦʥʽ, ʟʘʭʠʩʪʽ ʪʽʣʘ ʪʘ ʙʘʛʘʪʴʦʭ 

ʽʥʰʠʭ ʦʙʣʘʩʪʷʭ. 

ʇʦʣʽʝʪʠʣʝʥʦʚʽ ʚʦʣʦʢʥʘ ʥʘʜʚʠʩʦʢʦʾ ʤʦʣʝʢʫʣʷʨʥʦʾ ʤʘʩʠ (UHMWPE), ʤʘʶʪʴ 

ʤʦʣʝʢʫʣʷʨʥʫ ʤʘʩʫ ʚʽʜ 100 ʤʽʣʴʡʦʥʽʚ ʜʦ 500 ʤʽʣʴʡʦʥʽʚ [2, c.19]. ɼʦ ʪʦʛʦ, 

ʤʽʮʥʽʩʪʴ UHMWPE ʚ 1,5 ʨʘʟʠ ʚʠʱʝ, ʥʽʞ ʫ ʘʨʘʤʽʜʥʠʭ ʚʦʣʦʢʦʥ. ʗʢ ʦʜʥʝ ʟ 

ʝʬʝʢʪʠʚʥʠʭ ʢʫʣʝʥʝʧʨʦʙʠʚʥʠʭ ʚʦʣʦʢʦʥ, ʧʦʣʽʝʪʠʣʝʥʦʚʽ ʚʦʣʦʢʥʘ ʟ ʥʘʜʚʠʩʦʢʦʶ 

ʤʦʣʝʢʫʣʷʨʥʦʶ ʚʘʛʦʶ ʤʘʶʪʴ ʭʦʨʦʰʫ ʫʜʘʨʦʩʪʽʡʢʽʩʪʴ ʽ ʧʦʛʣʠʥʘʥʥʷ ʝʥʝʨʛʽʾ, ʷʢʽ 

ʧʨʠʜʘʪʥʽ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʚʽʡʩʴʢʦʚʦʛʦ ʟʘʭʠʩʥʦʛʦ ʦʜʷʛʫ, ʰʦʣʦʤʽʚ, ʙʨʦʥʴʦʚʘʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ. ɹʫʣʦ ʧʦʤʽʪʥʦ, ʱʦ ʚʦʣʦʢʥʘ UHMWPE ʤ'ʷʢʰʽ ʟʘ ʚʦʣʦʢʥʘ ʢʝʚʣʘʨʫ ʽ 

ʩʪʘʶʪʴ ʚʘʞʣʠʚʠʤ ʤʘʪʝʨʽʘʣʦʤ ʥʘ ʤʽʞʥʘʨʦʜʥʦʤʫ ʨʠʥʢʫ ʚʦʣʦʢʦʥ ʜʣʷ ʙʘʣʽʩʪʠʯʥʠʭ 

ʚʠʨʦʙʽʚ. ʅʘʜʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʽ ʧʦʣʽʝʪʠʣʝʥʦʚʽ ʚʦʣʦʢʥʘ ʚʦʣʦʜʽʶʪʴ ʭʦʨʦʰʦʶ 

ʙʽʦʩʫʤʽʩʥʽʩʪʶ, ʪʦʤʫ ʱʦ ʤʘʶʪʴ ʚʠʩʦʢʫ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʫ ʧʝʨʝʜʘʯʫ, ʘʥʪʠʨʽʞʫʯʽ 

ʚʣʘʩʪʠʚʦʩʪʽ, ʥʠʟʴʢʠʡ ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ, ʭʦʨʦʰʫ ʭʽʤʽʯʥʫ ʩʪʽʡʢʽʩʪʴ ʽ ʚʽʜʤʽʥʥʫ 

ʫʜʘʨʦʩʪʽʡʢʽʩʪʴ. 

ʂʦʤʧʦʟʠʮʽʡʥʠʡ ʤʘʪʝʨʽʘʣ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʩʢʣʘʜʽ 

ʢʫʣʝʥʝʧʨʦʙʠʚʥʦʛʦ ʧʦʣʷ - ʮʝ ʦʩʦʙʣʠʚʠʡ ʢʣʘʩ ʤʘʪʝʨʽʘʣʫ, ʷʢʠʡ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʜʦʧʦʤʦʛʠ ʘʙʦ ʧʨʠʧʠʥʝʥʥʷ ʧʨʦʥʠʢʥʝʥʥʷ ʚʩʽʭ ʪʠʧʽʚ ʙʦʻʛʦʣʦʚʦʢ, ʦʩʢʦʣʢʽʚ ʪʘ 

ʽʥʰʠʭ ʙʘʣʽʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʆʩʥʦʚʥʽ ʧʨʠʟʥʘʯʝʥʥʷ ʢʫʣʝʥʝʧʨʦʙʠʚʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʚʢʣʶʯʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʙʨʦʥʶʚʘʪʠ ʦʙʦʣʦʥʢʫ ʪʘ ʟʜʘʪʥʽʩʪʴ ʥʝʩʪʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. ɺ ʮʽʣʦʤʫ, ʤʘʪʝʨʽʘʣ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʦʙʣʘʩʪʽ 
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ʢʫʣʝʥʝʧʨʦʙʠʚʥʠʭ ʚʠʨʦʙʥʠʮʪʚʘ, ʻ ʩʫʤʽʰʰʶ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ ʚʦʣʦʢʦʥ ʽ 

ʤʘʪʨʠʮʽ ʟʽ ʩʤʦʣʠ [3, c.261]. 

ʊʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʝʟʧʝʨʝʨʚʥʠʭ ʙʘʟʘʣʴʪʦʚʠʭ ʚʦʣʦʢʦʥ ʻ 

ʚʠʟʥʘʯʥʠʤʠ. ʇʽʩʣʷ ʚʫʛʣʝʮʝʚʠʭ ʚʦʣʦʢʦʥ, ʘʨʘʤʽʜʫ ʪʘ ʥʘʜʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʦʛʦ 

ʧʦʣʽʝʪʠʣʝʥʫ ʩʘʤʝ ʙʘʟʘʣʴʪʦʚʽ ʚʦʣʦʢʥʘ ʪʘ ʢʦʤʧʦʟʠʪʠ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ 

ʦʙʦʨʦʥʥʦʤʫ ʩʝʢʪʦʨʽ, ʚʢʣʶʯʘʶʯʠ ʪʘʢʝ ʦʙʣʘʜʥʘʥʥʷ, ʷʢ ʨʘʢʝʪʠ, ʨʝʘʢʪʠʚʥʽ ʩʥʘʨʷʜʠ, 

ʘʪʦʤʥʽ ʧʽʜʚʦʜʥʽ ʯʦʚʥʠ, ʪʘʥʢʠ, ʚʽʡʩʴʢʦʚʽ ʢʦʨʘʙʣʽ, ʚʠʥʠʱʫʚʘʯʽ ʪʘ ʙʘʛʘʪʦ ʽʥʰʠʭ 

ʟʨʘʟʢʽʚ ʪʝʭʥʽʢʠ [4, c.20]. ɹʝʟʧʝʨʝʨʚʥʝ ʙʘʟʘʣʴʪʦʚʝ ʚʦʣʦʢʥʦ ʪʘʢʦʞ ʤʦʞʝ ʩʪʘʪʠ 

ʟʘʤʽʥʦʶ ʚʫʛʣʝʮʝʚʦʤʫ ʚʦʣʦʢʥʫ ʯʝʨʝʟ ʡʦʛʦ ʜʝʰʝʚʰʫ ʚʘʨʪʽʩʪʴ. ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ 

ʙʘʛʘʪʦ ʨʽʟʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʘʟʘʣʴʪʦʚʠʭ ʚʦʣʦʢʦʥ ʚ ʝʣʝʢʪʨʦʥʽʮʽ, ʥʘʬʪʦʭʽʤʽʯʥʦʤʫ 

ʪʘ ʧʦʞʝʞʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʣʽʜʝʨʦʤ ʧʦ ʨʦʟʨʦʙʮʽ ʩʠʩʪʝʤ ʙʘʣʽʩʪʠʯʥʦʛʦ ʟʘʭʠʩʪʫ ʻ 

ʉʐɸ. ʂʦʤʧʘʥʽʾ, ʱʦ ʧʨʘʮʶʶʪʴ ʚ ʮʽʡ ʛʘʣʫʟʽ ʤʘʶʪʴ ʨʷʜ ʫʥʽʢʘʣʴʥʠʭ ʩʠʩʪʝʤ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ (ʢʘʩʢʠ ʪʘ ʰʦʣʦʤʠ ʤʘʨʢʠ Spectra, ʷʢʽ ʚʠʨʦʙʣʷʶʪʴʩʷ ʟ 

ʥʘʜʤʦʣʝʢʫʣʷʨʥʦʛʦ ʧʦʣʽʝʪʠʣʝʥʫ; ʩʠʩʪʝʤʠ ʜʣʷ ʰʪʫʨʤʦʚʠʭ ʟʘʛʦʥʽʚ DragonSkin, ʱʦ 

ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʢʦʤʙʽʥʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʦʩʥʦʚʽ ʥʘʜʤʦʣʝʢʫʣʷʨʥʦʛʦ 

ʧʦʣʽʝʪʠʣʝʥʫ, ʪʢʘʥʠʥʠ ʥʘ ʦʩʥʦʚʽ Kevlar, ʪʘ ʩʧʝʮʽʘʣʴʥʠʭ ʢʝʨʘʤʽʯʥʠʭ ʧʣʘʩʪʠʥ) ʪʘ 

ʛʨʫʧʦʚʦʛʦ (ʙʘʣʽʩʪʠʯʥʽ ʧʘʥʝʣʽ ʟ ʧʦʣʽʢʘʨʙʦʥʘʪʫ Hygard, Armor-Gard, Tuffak ʪʘ 

ʙʘʛʘʪʦ ʽʥʰʠʭ) ʟʘʭʠʩʪʫ. ʉʠʩʪʝʤʠ ʛʨʫʧʦʚʦʛʦ ʟʘʭʠʩʪʫ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ, ʷʢ ʟ 

ʯʠʩʪʦʛʦ ʧʦʣʽʢʘʨʙʦʥʘʪʫ, ʪʘʢ ʽ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʟʽ ʩʢʣʦʤ ʨʽʟʥʦʾ ʪʚʝʨʜʦʩʪʽ [5, c.60]. 

ʂʫʣʝʩʪʽʡʢʽ ʢʦʤʧʦʟʠʪʥʽ ʤʘʪʝʨʽʘʣʠ ʤʦʞʫʪʴ ʙʫʪʠ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ 

ʨʦʟʚʠʪʢʫ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʦʙʦʨʦʥʠ ʢʨʘʾʥʠ. ʇʦʣʽʤʝʨ ʥʘʙʫʚʘʻ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ ʫʪʚʦʨʶʻ ʢʦʤʧʦʟʠʪʥʠʡ ʤʘʪʝʨʽʘʣ. ɺʦʥʠ ʤʘʶʪʴ ʚʣʘʩʥʽ ʬʽʟʠʯʥʽ ʪʘ 

ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʪʘʢʽ ʷʢ ʦʧʽʨ ʫʜʘʨʥʠʤ ʘʢʫʩʪʠʯʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʥʘ 

ʜʦʜʘʪʦʢ ʜʦ ʧʠʪʦʤʦʛʦ ʤʦʜʫʣʷ ʦʧʦʨʫ ʪʘ ʧʠʪʦʤʦʾ ʤʽʮʥʦʩʪʽ, ʭʘʨʘʢʪʝʨʥʠʤ ʜʣʷ 

ʤʝʪʘʣʝʚʠʭ ʤʘʪʝʨʽʘʣʽʚ. ɺʥʘʩʣʽʜʦʢ ʥʝʚʝʣʠʢʦʾ ʚʘʛʠ ʢʦʤʧʦʟʠʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʤʦʞʫʪʴ ʙʫʪʠ ʣʝʛʢʦ ʚʠʢʦʨʠʩʪʘʥʽ ʫ ʚʩʽʭ ʪʠʧʘʭ ʦʙʦʨʦʥʥʠʭ ʧʨʦʪʠʨʘʢʝʪʥʠʭ ʩʠʩʪʝʤ. 

ʊʘʢʽ ʤʘʪʝʨʽʘʣʠ, ʷʢ ʙʘʟʘʣʴʪ, ʢʝʚʣʘʨ ʪʘ UHMWPE , ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ 

ʟʘʭʠʩʥʠʭ ʚʠʨʦʙʘʭ ʚʽʜ ʢʫʣʴ, ʢʦʞʝʥ ʤʘʪʝʨʽʘʣ ʤʘʻ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ. ʋ 

ʨʽʟʥʠʭ ʚʣʘʩʪʠʚʦʩʪʷʭ, ʪʘʢʠʭ ʷʢ ʧʽʜʚʠʱʝʥʘ ʤʽʮʥʽʩʪʴ, ʩʪʽʡʢʽʩʪʴ ʜʦ ʭʽʤʽʯʥʠʭ 
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ʨʝʘʢʮʽʡ, ʥʝʟʥʘʯʥʘ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʚʦʣʦʛʠ, ʨʽʟʥʽ ʤʘʪʝʨʽʘʣʠ ʚʠʷʚʣʷʶʪʴ ʩʚʦʶ 

ʚʘʞʣʠʚʽʩʪʴ. ɸʣʝ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʚʩʝ ʙʽʣʴʰʝ ʽ ʙʽʣʴʰʝ ʫʚʘʛʠ ʧʨʠʜʽʣʷʪʠʤʝʪʴʩʷ 

ʩʪʚʦʨʝʥʥʶ ʢʫʣʝʥʝʧʨʦʙʠʚʥʦʛʦ ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ ʦʩʥʦʚʽ 

ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ ʚʦʣʦʢʦʥ. 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 

1. Zhu Jiang and Yong You Tian. ñApplications of Advanced Composite 

Materials in Bullet-Proof Fields and Their Styò. Advanced Materials Research. 2015. 

ʊ. 391-392. ʉ. 242ï245 

2. Santosh Patidar. Application of material used in bulletproof products. 

Xournals. 2019. ʊ. 1, ˉ 1. ʉ. 18ï23 

3. Sharad Singh Tomar, Shaheen Beg Mughal. Bullet Proof Jackets / Shields 

Finite Element Method Review. INTERNATIONAL JOURNAL OF CREATIVE 

RESEARCH THOUGHTS. 2018. ʊ. 6, ˉ 1. ʉ. 261ï264 

4.  Oleiwi Jawad Kadhim. ñExperimental and Numerical Analysis of 

Bulletproof Armor Made from Polymer Composite Materialsò. Eng. &Tech.Journal. 

2015. ʊ. 33, ˉ 7. ʉ. 1583ï1597. 

5. ʏʝʨʚʘʢʦʚ ɼ.ʆ ɻʝʨʘʩʠʤʝʥʢʦ ʂ.ʆ. ʂʫʣʝʪʨʠʚʢʽ ʩʠʪʝʤʠ ʟ ʧʦʣʽʤʝʨʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ. çʅɸʋʂɸ: ɹɽɿʇɽʂɸ ʂʈɸɰʅʀ ʊɸ ʈʆɿɺʀʊʆʂ ɺɯʁʉʔʂʆɺʆ-

ʇʈʆʄʀʉʃʆɺʆɻʆ ʂʆʄʇʃɽʂʉʋè. 2016. ʉ. 60 

  



367 

ʋɼʂ 004.3 

ɸʅɸʃɯɿ ʆʉʅʆɺʅʀʍ ʉʌɽʈ ɿɸʉʊʆʉʋɺɸʅʅʗ ʄɸʐʀʅʅʆɻʆ ɿʆʈʋ 

 

ʗʨʤʦʣʝʥʢʦ ʊʝʪʷʥʘ ɸʥʜʨʽʾʚʥʘ, 

ʘʩʠʩʪʝʥʪ, 

ɾʠʪʦʤʠʨʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ 

 ʤ. ɾʠʪʦʤʠʨ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʄʠ ʟʥʘʻʤʦ, ʱʦ ʦʩʥʦʚʥʫ ʯʘʩʪʠʥʫ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʟʦʚʥʽʰʥʽʡ ʩʚʽʪ 

ʣʶʜʠʥʘ ʦʪʨʠʤʫʻ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʦʨʫ ʽ ʜʘʣʽ ʦʙʨʦʙʣʷʻ ʦʪʨʠʤʘʥʫ ʽʥʬʦʨʤʘʮʽʶ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʘʧʘʨʘʪʫ ʘʥʘʣʽʟʫ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʚʽʟʫʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʊʦʤʫ ʱʝ ʚ 

ʤʠʥʫʣʦʤʫ ʩʪʦʣʽʪʪʽ ʧʦʩʪʘʣʦ ʧʠʪʘʥʥʷ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʤʘʰʠʥʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʜʘʥʦʛʦ 

ʧʨʦʮʝʩʫ. ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʨʽʟʥʽ ʩʬʝʨʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʰʠʥʥʦʛʦ ʟʦʨʫ ʟ 

ʤʝʪʦʶ ʘʥʘʣʽʟʫ ʜʣʷ ʨʦʟʨʦʙʢʠ ʫ ʧʦʜʘʣʴʰʦʤʫ ʧʨʠʩʪʨʦʶ ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ 

ʦʙôʻʢʪʽʚ ʽ ʪʝʢʩʪʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʘʰʠʥʥʠʡ ʟʽʨ, ʢʦʤʧôʶʪʝʨʥʠʡ ʟʽʨ, ʩʠʩʪʝʤʠ ʤʘʰʠʥʥʦʛʦ 

ʟʦʨʫ, ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ. 

 

ʄʘʰʠʥʥʠʡ ʟʽʨ ï ʮʝ ʥʘʫʢʦʚʠʡ ʥʘʧʨʷʤʦʢ ʚ ʦʙʣʘʩʪʽ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ 

ʧʦʚ'ʷʟʘʥʽ ʟ ʥʠʤ ʪʝʭʥʦʣʦʛʽʾ ʘʥʘʣʽʟʫ ʟʦʙʨʘʞʝʥʴ ʦʙ'ʻʢʪʽʚ ʨʝʘʣʴʥʦʛʦ ʩʚʽʪʫ, ʾʭ 

ʦʙʨʦʙʢʠ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʨʽʟʥʦʛʦ ʨʦʜʫ 

ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ ʙʝʟ ʧʦʚʥʦʾ ʘʙʦ ʟʘ ʯʘʩʪʢʦʚʦʾ ʫʯʘʩʪʽ ʣʶʜʠʥʠ. ɼʝʷʢʽ ʘʣʛʦʨʠʪʤʠ 

ʤʘʰʠʥʥʦʛʦ ʟʦʨʫ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʜʣʷ ʽʤʽʪʫʚʘʥʥʷ ʟʦʨʦʚʦʛʦ ʩʧʨʠʡʥʷʪʪʷ ʣʶʜʠʥʠ, 

ʧʨʦʪʝ ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʫʥʽʢʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʙʫʣʠ ʩʪʚʦʨʝʥʽ ʜʣʷ ʦʙʨʦʙʢʠ 

ʟʦʙʨʘʞʝʥʴ ʽ ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʾʭ ʚʣʘʩʪʠʚʦʩʪʝʡ.  

ʅʝʦʙʭʽʜʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ ʤʘʰʠʥʥʠʡ ʟʽʨ. ʅʘ 

ʩʴʦʛʦʜʥʽ ʤʘʰʠʥʥʠʡ ʟʽʨ ʻ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʜʽʡ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʨʦʙʦʪʦʪʝʭʥʽʢʠ. 

ʉʠʩʪʝʤʠ ʤʘʰʠʥʥʦʛʦ ʟʦʨʫ ʧʝʨʝʪʚʦʨʝʥʥʷ ʜʘʥʠʭ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʟ ʧʨʠʩʪʨʦʾʚ 

ʟʘʭʦʧʣʝʥʥʷ ʟʦʙʨʘʞʝʥʥʷ, ʟ ʚʠʢʦʥʘʥʥʷʤ ʧʦʜʘʣʴʰʠʭ ʦʧʝʨʘʮʽʡ ʥʘ ʦʩʥʦʚʽ ʮʠʭ 

ʜʘʥʠʭ. ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ ʪʘʢʽ ʧʨʠʢʣʘʜʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʟʦʨʫ: 
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ʦʙʨʦʙʢʘ ʟʦʙʨʘʞʝʥʴ ʚ ʤʝʜʠʮʠʥʽ (ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʦʪʨʠʤʘʥʥʷʤ ʽʥʬʦʨʤʘʮʽʾ ʟ 

ʚʽʜʝʦʜʘʥʠʭ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʝʜʠʯʥʦʛʦ ʜʽʘʛʥʦʟʫ ʧʘʮʽʻʥʪʫ), ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ 

ʧʨʦʜʫʢʪʽʚ (ʘʚʪʦʤʘʪʠʯʥʘ ʧʝʨʝʚʽʨʢʘ ʥʘ ʥʘʷʚʥʽʩʪʴ ʜʝʬʝʢʪʽʚ ʜʝʪʘʣʝʡ ʯʠ ʢʽʥʮʝʚʠʭ 

ʧʨʦʜʫʢʪʽʚ); ʚʽʡʩʴʢʦʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ (ʚʠʷʚʣʝʥʥʷʤ ʚʦʨʦʞʠʭ ʩʦʣʜʘʪʽʚ ʽ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʫʧʨʘʚʣʽʥʥʷ ʨʘʢʝʪʘʤʠ); ʘʚʪʦʥʦʤʥʽ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ 

(ʧʽʜʚʦʜʥʽ, ʥʘʟʝʤʥʽ, ʧʦʚʽʪʨʷʥʽ ʨʦʙʦʪʠ ʽ ʤʘʰʠʥʠ). ʎʝ ʧʦʚ'ʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʚ ʮʠʭ 

ʛʘʣʫʟʷʭ ʚʞʝ ʻ ʯʽʪʢʦ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʟʘʚʜʘʥʥʷ ʜʣʷ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʟʦʨʫ, 

ʚʠʨʽʰʝʥʥʷʤ ʷʢʠʭ ʟʘʡʤʘʶʪʴʩʷ ʧʨʦʚʽʜʥʽ ʜʦʩʣʽʜʥʠʮʴʢʽ ʮʝʥʪʨʠ ʽ ʢʦʤʧʘʥʽʾ.  

ʄʝʪʘ ʜʘʥʦʾ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ ʘʥʘʣʽʟʽ ʦʩʥʦʚʥʠʭ ʩʬʝʨ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʤʘʰʠʥʥʦʛʦ ʟʦʨʫ. 

ʉʠʩʪʝʤʠ ʤʘʰʠʥʥʦʛʦ ʟʦʨʫ ʟʘʟʚʠʯʘʡ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʚʠʢʦʥʘʥʥʷ ʧʝʚʥʠʭ 

ʚʫʟʴʢʦʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʟʘʜʘʯ, ʪʘʢʠʭ ʥʘʧʨʠʢʣʘʜ ʷʢ: ʧʽʜʨʘʭʫʥʦʢ ʧʨʝʜʤʝʪʽʚ ʥʘ 

ʢʦʥʚʝʻʨʽ, ʟʯʠʪʫʚʘʥʥʷ ʩʝʨʽʡʥʠʭ ʥʦʤʝʨʽʚ, ʧʦʰʫʢ ʧʦʚʝʨʭʥʝʚʠʭ ʜʝʬʝʢʪʽʚ, ʪʦʱʦ. 

ʆʩʥʦʚʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤ ʚʽʟʫʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʶ ʥʘ ʦʩʥʦʚʽ 

ʤʘʰʠʥʥʦʛʦ ʟʦʨʫ ʻ ʾʭ ʚʠʩʦʢʘ ʰʚʠʜʢʦʜʽʷ, ʤʦʞʣʠʚʽʩʪʴ ʮʽʣʦʜʦʙʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, 

ʪʦʯʥʽʩʪʴ. ʅʝ ʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʤʘʰʠʥʥʠʡ ʟʽʨ ʜʦʩʠʪʴ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ, ʩʴʦʛʦʜʥʽ ʧʠʪʘʥʥʷ ʱʦʜʦ ʡʦʛʦ ʤʘʩʰʪʘʙʥʦʛʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʽʥʰʽ ʛʘʣʫʟʽ ʱʝ ʜʦ ʢʽʥʮʷ ʥʝ ʚʠʨʽʰʝʥʽ. 

ʉʝʨʝʜ ʚʘʞʣʠʚʠʭ ʟʘʜʘʯ ʤʘʰʠʥʥʦʛʦ ʟʦʨʫ ʻ ʚʠʷʚʣʝʥʥʷ, ʨʦʟʧʽʟʥʘʚʘʥʥʷ, 

ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʽ ʢʚʘʣʽʬʽʢʘʮʽʷ ʦʙ'ʻʢʪʽʚ ʧʦʪʝʥʮʽʡʥʦʛʦ ʨʠʟʠʢʫ, ʷʢʽ ʧʝʨʝʙʫʚʘʶʪʴ ʫ 

ʚʠʧʘʜʢʦʚʦʤʫ ʤʽʩʮʽ ʚ ʟʦʥʽ ʦʧʝʨʘʪʠʚʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʢʦʤʧʣʝʢʩʫ. ɯʩʥʫʶʪʴ 

ʧʨʦʛʨʘʤʥʽ ʧʨʦʜʫʢʪʠ, ʷʢʽ ʛʦʪʦʚʽ ʚʠʢʦʥʫʚʘʪʠ ʧʦʩʪʘʚʣʝʥʽ ʟʘʚʜʘʥʥʷ, ʘʣʝ ʾʭ 

ʩʢʣʘʜʥʽʩʪʴ ʧʦʚôʷʟʘʥʘ ʟ ʚʠʩʦʢʦʶ ʜʝʪʘʣʽʟʘʮʽʶ ʦʧʪʠʯʥʠʭ ʦʙʨʘʟʽʚ, ʚʠʩʦʢʘ 

ʧʦʪʫʞʥʽʩʪʴ ʽ ʚʫʟʴʢʠʡ ʩʧʝʢʪʨ ʤʦʞʣʠʚʦʩʪʝʡ. 

ʂʦʥʪʨʦʣʴ ʤʝʜʠʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʛʦʣʦʚʠ ʣʶʜʠʥʠ  

ɿʚʠʯʘʡʥʦ, ʙʫʣʦ ʙ ʜʫʞʝ ʜʦʙʨʝ, ʷʢʙʠ ʤʠ ʤʦʛʣʠ çʙʘʯʠʪʠè ʨʦʟʫʤʦʚʽ ʧʨʦʮʝʩʠ, 

ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʤʦʟʢʫ, ʘʣʝ ʮʝ ʥʝ ʟʦʚʩʽʤ ʪʘʢ ʤʦʞʣʠʚʦ. ʇʨʦʪʝ ʚʠʷʚʣʷʻʪʴʩʷ, 

ʜʘʥʠʡ ʤʝʪʦʜ ʤʦʞʝ ʚʽʜʯʫʚʘʪʠ ʦʨʛʘʥʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ, ʧʦʚ'ʷʟʘʥʫ ʟ ʨʦʟʫʤʦʚʠʤʠ 

ʧʨʦʮʝʩʘʤʠ. ʎʝ ʜʘʻ ʜʫʞʝ ʚʝʣʠʢʫ ʧʝʨʩʧʝʢʪʠʚʫ ʚ ʦʙʣʘʩʪʴ ʩʫʯʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

çʆʙʨʦʙʢʘ ʩʢʘʥʦʚʘʥʠʭ ʩʪʦʨʽʥʦʢ ʪʝʢʩʪʫè  
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ʑʝ ʦʜʠʥ ʤʝʪʦʜ, ʱʦ ʜʫʞʝ ʨʦʟʧʦʚʩʶʜʞʝʥʠʡ ʚ ʥʘʰ ʯʘʩ. ʇʝʨʝʪʚʦʨʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʚ ʧʘʧʝʨʦʚʠʭ ʜʦʢʫʤʝʥʪʘʭ, ʚ ʮʠʬʨʦʚʫ ʬʦʨʤʫ ʜʣʷ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʻ ʜʫʞʝ ʧʦʰʠʨʝʥʠʤ ʟʘʚʜʘʥʥʷʤ. ʅʘʧʨʠʢʣʘʜ, ʪʨʝʙʘ ʥʘʜʘʪʠ 

ʜʦʩʪʫʧ ʜʦ ʩʪʘʨʦʾ ʢʥʠʛʠ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ ʘʙʦ ʧʝʨʝʚʝʩʪʠ ʧʘʧʝʨʦʚʽ ʢʨʝʩʣʝʥʥʷ ʜʝʷʢʦʾ 

ʜʝʪʘʣʽ ʙʫʜʴ ʟ ʯʦʛʦ ʯʠ ʪʦ ʘʚʪʦʤʦʙʽʣʴʥʽ ʯʠ ʽʥʰʽ ʚ ʬʘʡʣ ʟ ʟʘʜʘʥʠʤʠ ʧʨʦ ʡʦʛʦ 

ʛʝʦʤʝʪʨʽʾ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʠʛʦʪʦʚʣʝʥʥʷ ʮʽʻʾ ʜʝʪʘʣʽ ʥʘ ʚʝʨʩʪʘʪʽ ʟ ʧʨʦʛʨʘʤʥʠʤ 

ʫʧʨʘʚʣʽʥʥʷʤ.  

ʉʠʩʪʝʤʠ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫ ʪʘʢʦʞ ʜʦʧʦʤʘʛʘʶʪʴ ʩʣʽʜʢʫʚʘʪʠ ʟʽ 

ʩʫʧʫʪʥʠʢʽʚ ʟʘ ʥʘʜʭʦʜʞʝʥʥʷʤ ʦʧʘʜʽʚ, ʧʦʛʦʜʥʠʭ ʢʦʣʠʚʘʥʴ ʪʘ ʮʠʢʣʦʥʽʚ. ʎʝ ʜʘʻ 

ʟʤʦʛʫ ʧʨʦʛʥʦʟʫʚʘʪʠ ʧʦʛʦʜʫ ʥʘ ɿʝʤʣʽ. ʆʜʥʝ ʽʟ ʟʘʚʜʘʥʴ ʩʫʧʫʪʥʠʢʘ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ 

ʪʘ ʚʽʜʩʢʘʢʫʚʘʪʠ ʧʦʚʝʨʭʥʶ ɿʝʤʣʽ ʪʘ ʧʝʨʝʜʘʪʠ ʮʠʬʨʦʚʝ ʟʦʙʨʘʞʝʥʥʷ. ʆʙʨʦʙʢʘ 

ʜʘʥʠʭ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʠʪʠ ʥʘʧʨʠʢʣʘʜ, ʢʽʣʴʢʽʩʪʴ ʩʥʽʛʫ ʚ ʚʦʜʦʜʽʣʽ ʨʽʯʢʠ ʪʘ ʷʢ 

ʮʝ ʤʦʞʝ ʙʫʪʠ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʧʫʥʢʪʦʤ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʛʨʝʙʣʷʤʠ, 

ʩʠʩʪʝʤʘʤʠ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʜʣʷ ʦʭʦʨʦʥʠ ʜʦʚʢʽʣʣʷ. ɼʣʷ ʦʮʽʥʢʠ ʤʘʩʠ ʩʥʽʛʫ ʤʦʞʥʘ 

ʧʽʜʨʘʭʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʧʽʢʩʝʣʽʚ ʥʘ ʟʦʙʨʘʞʝʥʥʽ, ʷʢʽ ʚʠʛʣʷʜʘʶʪʴ ʷʢ ʩʥʽʛ. ʇʽʢʩʝʣʴ 

ʩʫʧʫʪʥʠʢʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʤʦʞʝ ʧʨʝʜʩʪʘʚʣʷʪʠ ʜʦʩʠʪʴ ʚʝʣʠʢʫ ʜʽʣʷʥʢʫ ʧʦʚʝʨʭʥʽ, 

ʥʘʧʨʠʢʣʘʜ 10 Ĭ 10 ʤʝʪʨʽʚ, ʘʣʝ ʫ ʜʝʷʢʠʭ ʩʫʧʫʪʥʠʢʽʚ ʜʦʟʚʽʣ ʥʘʙʘʛʘʪʦ ʚʠʱʝ. ɯʥʦʜʽ 

ʩʫʧʫʪʥʠʢʦʚʝ ʟʦʙʨʘʞʝʥʥʷ ʟʨʽʚʥʶʶʪʴ ʟ ʢʘʨʪʦʶ ʘʙʦ ʟ ʽʥʰʠʤʠ ʟʦʙʨʘʞʝʥʥʷʤʠ ʽ 

ʧʽʜʨʘʭʦʚʫʶʪʴ ʢʽʣʴʢʽʩʪʴ ʧʽʢʩʝʣʽʚ ʷʢʽ ʧʦʪʨʘʧʣʷʶʪʴ ʚ ʧʝʚʥʫ ʦʙʣʘʩʪʴ ʘʙʦ ʚʦʜʥʝʚʫ 

ʜʽʣʷʥʢʫ. ʎʝ ʧʦʨʽʚʥʷʥʥʷ ʨʦʙʣʷʪʴ ʚʨʫʯʥʫ ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ 

ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ. ʊʘʢʦʞ ʩʶʜʠ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʩʫʧʫʪʥʠʢʦʚʫ ʬʦʪʦʟʡʦʤʢʫ 

ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ, ʱʦ ʜʘʻ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʜʘʥʠʭ ʜʣʷ ʢʦʨʠʩʥʠʭ ʮʽʣʝʡ. ʅʘʧʨʠʢʣʘʜ, 

ʢʽʣʴʢʽʩʪʴ ʽ ʤʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʥʽʛʫ ʤʦʞʫʪʴ ʙʫʪʠ ʚʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʜʣʷ 

ʢʦʤʧ'ʶʪʝʨʥʦʾ ʧʨʦʛʨʘʤʠ, ʱʦ ʤʦʜʝʣʶʻ ʛʽʜʨʦʩʬʝʨʫ ʜʘʥʦʛʦ ʨʝʛʽʦʥʫ. ɯʥʰʠʤ 

ʤʦʞʣʠʚʠʤ ʜʦʜʘʪʢʦʤ ʻ ʦʮʽʥʢʘ ʧʦʩʽʚʽʚ ʽ ʧʝʨʝʜʙʘʯʝʥʥʷ ʚʨʦʞʘʶ.  

ɸʥʘʣʽʟ ʩʮʝʥ, ʱʦ ʤʽʩʪʷʪʴ ʜʝʪʘʣʽ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʱʝ ʦʜʠʥ 

ʚʘʞʣʠʚʠʡ ʤʝʪʦʜ ʷʢʠʡ ʥʝ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʋ ʙʘʛʘʪʴʦʭ 

ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʘʭ ʻ ʝʪʘʧʠ, ʥʘ ʷʢʠʭ ʦʢʨʝʤʽ ʜʝʪʘʣʽ ʧʝʨʝʤʽʱʘʶʪʴʩʷ ʥʘ ʢʦʥʚʝʻʨʽ 

ʘʙʦ ʚ ʫʧʘʢʦʚʮʽ. ʂʦʞʥʘ ʜʝʪʘʣʴ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ, ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʥʘ ʚʤʽʩʪ 
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ʧʦʰʢʦʜʞʝʥʴ ʪʘ ʨʽʟʥʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʝʬʝʢʪʽʚ, ʩʢʘʥʫʻʪʴʩʷ ʜʣʷ ʩʦʨʪʫʚʘʥʥʷ ʚ 

ʢʦʨʦʙʢʠ.  

ʆʧʝʨʘʮʽʷ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʥʷ ï ʛʦʣʦʚʥʘ ʬʫʥʢʮʽʷ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫ. 

ʗʢʱʦ ʛʦʚʦʨʠʪʠ ʧʨʦ ʢʘʪʝʛʦʨʽʾ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ, ʪʦ ʾʭ ʜʽʣʷʪʴ ʧʦ 

ʢʘʪʝʛʦʨʽʷʤ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʨʫʢʪʫʨʠ, ʨʽʚʥʷ ʪʘ ʧʨʠʟʥʘʯʝʥʥʷ. ɼʝʷʢʽ ʦʧʝʨʘʮʽʾ 

ʧʨʠʟʥʘʯʝʥʽ ʚʠʢʣʶʯʥʦ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʟʦʙʨʘʞʝʥʴ ʧʨʠ ʣʶʜʩʴʢʦʤʫ 

ʩʧʨʠʡʥʷʪʪʽ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʽʥʰʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʜʦʙʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, 

ʧʨʠʜʘʪʥʦʾ ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʾ ʦʙʨʦʙʢʠ. ʆʢʨʝʤʽ ʦʧʝʨʘʮʽʾ ʩʪʚʦʨʶʶʪʴ ʥʦʚʽ ʚʠʭʽʜʥʽ 

ʟʦʙʨʘʞʝʥʥʷ, ʘ ʜʝʷʢʽ ʚ ʷʢʦʩʪʽ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʛʝʥʝʨʫʶʪʴ ʦʧʠʩ ʥʝʛʨʘʬʽʯʥʠʭ ʬʦʨʤ. 

ɼʦ ʦʧʝʨʘʮʽʡ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ ʥʘʣʝʞʘʪʴ: ʤʦʜʠʬʽʢʘʮʽʷ ʧʽʢʩʝʣʽʚ ʚ ʤʘʣʠʭ 

ʦʢʦʣʠʮʷʭ, ʛʣʦʙʘʣʴʥʝ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʟʦʙʨʘʞʝʥʥʷ, ʢʦʤʙʽʥʘʮʽʷ ʜʝʢʽʣʴʢʦʭ 

ʟʦʙʨʘʞʝʥʴ, ʦʙʯʠʩʣʝʥʥʷ ʭʘʨʘʢʪʝʨʥʠʭ ʦʟʥʘʢ ʟʦʙʨʘʞʝʥʥʷ, ʬʦʨʤʫʚʘʥʥʷ ʥʝ 

ʛʨʘʬʽʯʥʠʭ ʦʧʠʩʽʚ.  

çʄʦʜʠʬʽʢʘʮʽʷ ʧʽʢʩʝʣʽʚ ʚ ʤʘʣʠʭ ʦʢʦʣʠʮʷʭè 

ɿʥʘʯʝʥʥʷ ʧʽʢʩʝʣʽʚ ʤʦʞʥʘ ʟʤʽʥʶʚʘʪʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʾʭ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʟ 

ʥʝʚʝʣʠʢʠʤ ʯʠʩʣʦʤ ʧʨʠʣʝʛʣʠʭ ʧʽʢʩʝʣʽʚ, ʥʘʧʨʠʢʣʘʜ, ʧʽʢʩʝʣʽʚ ʟ ʩʫʩʽʜʥʽʭ ʨʷʜʢʽʚ ʘʙʦ 

ʩʪʦʚʧʮʽʚ. ʏʘʩʪʦ ʥʘ ʙʽʥʘʨʥʠʭ ʟʦʙʨʘʞʝʥʥʷʭ ʽʟʦʣʴʦʚʘʥʽ ʟʥʘʯʝʥʥʷ 1 ʽ 0 ʟʤʽʥʶʶʪʴʩʷ 

ʥʘ ʧʨʦʪʠʣʝʞʥʽ ʟʥʘʯʝʥʥʷ, ʮʝ ʨʦʙʠʪʴʩʷ ʜʣʷ ʪʦʛʦ ʱʦʙ ʚʦʥʠ ʟʙʽʛʘʣʠʩʷ ʟʽ ʩʚʦʾʤʠ 

ʩʫʩʽʜʘʤʠ. ʎʷ ʦʧʝʨʘʮʽʷ ʱʝ ʤʦʞʝ ʥʘʟʠʚʘʪʠʩʷ ʚʠʜʘʣʝʥʥʷ ʰʫʤʽʚ, ʱʦ ʟôʷʚʣʷʶʪʴʩʷ ʚ 

ʧʨʦʮʝʩʽ ʚʽʜʮʠʬʨʫʚʘʥʥʷ ʟʦʙʨʘʞʝʥʥʷ. ɸʙʦ, ʮʝ ʨʦʙʠʪʴʩʷ ʜʣʷ ʩʧʨʦʱʝʥʥʷ 

ʟʦʙʨʘʞʝʥʥʷ; ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʽʛʥʦʨʫʚʘʥʥʷ ʜʨʽʙʥʠʭ ʦʩʪʨʦʚʽʚ ʥʘ ʟʦʙʨʘʞʝʥʥʽ ʦʟʝʨʘ 

ʘʙʦ ʜʝʬʝʢʪʽʚ ʥʘ ʟʦʙʨʘʞʝʥʥʽ. ʑʝ ʦʜʥʘ ʧʦʰʠʨʝʥʘ ʦʧʝʨʘʮʽʷ ʮʝ ʟʤʽʥʘ ʟʥʘʯʝʥʴ 

ʛʨʘʥʠʯʥʠʭ ʧʽʢʩʝʣʽʚ ʥʘ ʟʥʘʯʝʥʥʷ ʬʦʥʦʚʠʭ ʧʽʢʩʝʣʽʚ. ʅʘʧʨʠʢʣʘʜ, ʟʦʙʨʘʞʝʥʥʷ 

ʥʘʚʽʪʴ ʙʘʢʪʝʨʽʡ, ʪʦʙʪʦ ʩʘʤ ʩʠʣʫʝʪ ʙʘʢʪʝʨʽʡ ʤʘʻ ʥʝ ʯʽʪʢʽ ʛʨʘʥʠʮʽ ʽ ʪʦʤʫ ʜʝʷʢʽ ʟ 

ʥʠʭ ʟʣʠʚʘʶʪʴʩʷ ʚ ʻʜʠʥʝ ʮʽʣʝ. ʇʽʩʣʷ ʪʦʛʦ ʷʢ ʟʘʤʽʥʶʶʪʴʩʷ ʯʦʨʥʽ ʛʨʘʥʠʯʥʽ ʧʽʢʩʝʣʽ 

ʥʘ ʙʽʣʽ, ʟʦʙʨʘʞʝʥʥʷ ʾʭ ʩʪʘʥʦʚʣʷʪʴʩʷ ʤʝʥʰʠʤʠ, ʘʣʝ ʤʘʻʤʦ ʨʝʟʫʣʴʪʘʪ ʙʽʣʴʰ 

ʯʽʪʢʽʰʽ ʬʦʨʤʠ ʙʘʢʪʝʨʽʡ ʟ ʷʚʥʠʤʠ ʛʨʘʥʠʮʷʤʠ.  

çɻʣʦʙʘʣʴʥʝ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʟʦʙʨʘʞʝʥʥʷè  

ɼʝʷʢʽ ʦʧʝʨʘʮʽʾ ʚʠʢʦʥʫʶʪʴ ʦʜʥʦʨʽʜʥʫ ʦʙʨʦʙʢʫ ʮʽʣʦʛʦ ʟʦʙʨʘʞʝʥʥʷ. 

ʅʘʧʨʠʢʣʘʜ, ʧʽʜʚʠʱʝʥʥʷ ʷʩʢʨʘʚʦʩʪʽ ʟʦʙʨʘʞʝʥʥʷ, ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʥʦʩʪʽ, 
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ʢʦʥʪʨʘʩʪʥʦʩʪʽ ʟʦʙʨʘʞʝʥʥʷ. ɯ ʮʝ ʦʟʥʘʯʘʻ, ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʥʘ ʝʢʨʘʥʽ. 

ɿʦʙʨʘʞʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʟʘʥʘʜʪʦ ʪʝʤʥʠʤ, ʥʘʧʨʠʢʣʘʜ, ʤʘʢʩʠʤʘʣʴʥʘ ʷʩʢʨʘʚʽʩʪʴ 

ʜʦʨʽʚʥʶʻ 120, ʪʘʢ ʱʦ ʚʩʽ ʟʥʘʯʝʥʥʷ ʷʩʢʨʘʚʦʩʪʽ ʤʦʞʥʘ ʟʙʽʣʴʰʠʪʠ ʚ ʜʚʘ ʨʘʟʠ ʜʣʷ 

ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʟʦʙʨʘʞʝʥʥʷ ʧʨʠ ʚʠʚʦʜʽ ʥʘ ʝʢʨʘʥ. ɼʣʷ ʚʠʜʘʣʝʥʥʷ ʰʫʤʫ ʘʙʦ 

ʥʝʩʫʪʪʻʚʠʭ ʜʝʪʘʣʝʡ ʤʦʞʥʘ ʟʘʤʽʥʠʪʠ ʟʥʘʯʝʥʥʷ ʢʦʞʥʦʛʦ ʚʭʽʜʥʦʛʦ ʧʽʢʩʝʣʷ 

ʩʝʨʝʜʥʽʤ ʟʥʘʯʝʥʥʷʤ 9 ʧʽʢʩʝʣʽʚ ʡʦʛʦ ʦʢʦʣʠʮʽ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʜʝʪʘʣʽ ʤʦʞʥʘ 

ʧʽʜʢʨʝʩʣʠʪʠ, ʷʢʱʦ ʟʘʤʽʥʠʪʠ ʢʦʞʝʥ ʧʽʢʩʝʣʴ ʟʥʘʯʝʥʥʷʤ ʢʦʥʪʨʘʩʪʫ ʤʽʞ ʥʠʤ ʽ ʡʦʛʦ 

ʩʫʩʽʜʘʤʠ. 

çʂʦʤʙʽʥʘʮʽʷ ʜʝʢʽʣʴʢʦʭ ʟʦʙʨʘʞʝʥʴè 

ɿʦʙʨʘʞʝʥʥʷ ʤʦʞʣʠʚʦ ʩʢʦʥʩʪʨʫʶʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʢʣʘʜʘʥʥʷ ʘʙʦ 

ʚʽʜʥʽʤʘʥʥʷ ʜʚʦʭ ʟʦʙʨʘʞʝʥʴ. ɺʽʜʥʽʤʘʥʥʷ ʟʦʙʨʘʞʝʥʴ ʯʘʩʪʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ 

ʚʠʷʚʣʝʥʥʷ ʟʤʽʥ ʧʨʦʪʷʛʦʤ ʧʝʚʥʦʛʦ ʧʨʦʤʽʞʢʫ ʯʘʩʫ. ɺʽʜʥʽʤʘʥʥʷ ʟʦʙʨʘʞʝʥʴ 

ʟʙʝʨʽʛʘʻ ʢʦʨʜʦʥ ʨʫʭʦʤʦʛʦ ʦʙ'ʻʢʪʫ, ʭʦʯʘ ʽ ʥʝ ʽʜʝʘʣʴʥʠʤ ʯʠʥʦʤ. ɼʦʜʘʚʘʥʥʷ 

ʟʦʙʨʘʞʝʥʴ ʥʘʚʧʘʢʠ, ʪʘʢʦʞ ʻ ʢʦʨʠʩʥʦʶ ʦʧʝʨʘʮʽʻʶ. 

çʆʙʯʠʩʣʝʥʥʷ ʭʘʨʘʢʪʝʨʥʠʭ ʦʟʥʘʢ ʟʦʙʨʘʞʝʥʥʷè 

ɼʣʷ ʙʽʣʴʰ ʜʦʢʣʘʜʥʦʾ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʥʷ ʚʨʘʭʦʚʫʶʪʴʩʷ ʪʘʢʽ ʧʘʨʘʤʝʪʨʠ: 

ʩʝʨʝʜʥʷ ʧʣʦʱʘ ʦʙôʻʢʪʘ ʯʠ ʦʙôʻʢʪʽʚ, ʾʭ ʧʝʨʠʤʝʪʨ, ʥʘʧʨʷʤʦʢ, ʢʽʣʴʢʽʩʪʴ ʧʽʢʩʝʣʽʚ, 

ʩʪʚʦʨʝʥʥʷ ʤʘʩʦʢ, ʢʽʣʴʢʽʩʪʴ ʦʙôʻʢʪʽʚ ʥʘ ʟʦʙʨʘʞʝʥʥʷ. 

çʌʦʨʤʫʚʘʥʥʷ ʥʝ ʛʨʘʬʽʯʥʠʭ ʦʧʠʩʽʚè 

ɺʠʩʦʢʦʨʽʚʥʝʚʽ ʦʧʝʨʘʮʽʾ ʟʘʟʚʠʯʘʡ ʬʦʨʤʫʶʪʴ ʥʝ ʛʨʘʬʽʯʥʽ ʦʧʠʩʠ ʟʦʙʨʘʞʝʥʴ, 

ʩʪʨʫʢʪʫʨʠ ʜʘʥʠʭ, ʷʢʽ ʥʝ ʻ ʟʦʙʨʘʞʝʥʥʷʤʠ. ɸʣʝ ʬʦʨʤʫʚʘʥʥʷ ʪʘʢʠʭ ʦʧʠʩʽʚ 

ʟʘʟʚʠʯʘʡ ʽ ʻ ʮʽʣʣʶ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫ. ʅʘʧʨʠʢʣʘʜ, ʩʠʩʪʝʤʘ ʤʘʰʠʥʥʦʛʦ ʟʦʨʫ, 

ʷʢʘ ʧʦʚʠʥʥʘ ʚ ʷʢʦʩʪʽ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʩʬʦʨʤʫʚʘʪʠ ʥʘʙʽʨ ʟ ʪʨʴʦʭ ʨʦʟʧʽʟʥʘʥʠʭ 

ʦʙ'ʻʢʪʽʚ, ʜʣʷ ʢʦʞʥʦʛʦ ʚʢʘʟʘʪʠ ʽʜʝʥʪʠʬʽʢʘʮʽʡʥʠʡ ʢʦʜ, ʪʨʠ ʧʘʨʘʤʝʪʨʘ ʧʦʣʦʞʝʥʥʷ ʽ 

ʪʨʠ ʧʘʨʘʤʝʪʨʘ ʦʨʽʻʥʪʘʮʽʾ. ʎʝ ʦʧʠʩ ʩʮʝʥʠ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʤʦʞʝ ʙʫʪʠ ʧʝʨʝʜʘʥʦ ʚ 

ʧʽʜʩʠʩʪʝʤʫ ʧʣʘʥʫʚʘʥʥʷ ʨʫʭʫ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʚʟʘʻʤʦʜʽʾ ʨʦʙʦʪʘ-ʤʘʥʽʧʫʣʷʪʦʨʘ ʟ 

ʮʠʤʠ ʪʨʴʦʤʘ ʜʝʪʘʣʷʤʠ. 

ʅʘ ʜʘʥʠʡ ʯʘʩ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʩʠʩʪʝʤ ʤʘʰʠʥʥʦʛʦ ʟʦʨʫ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʙʘʛʘʪʴʦʭ ʤʦʚ ʽ ʩʝʨʝʜ ʥʘʡʙʽʣʴʰ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʻ Python. ɺʽʥ ʤʘʻ 

ʝʬʝʢʪʠʚʥʽ ʩʪʨʫʢʪʫʨʠ ʜʘʥʠʭ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʪʘ ʧʨʦʩʪʠʡ, ʘʣʝ ʝʬʝʢʪʠʚʥʠʡ ʧʽʜʭʽʜ 

https://uk.wikipedia.org/wiki/%D0%A1%D1%82%D1%80%D1%83%D0%BA%D1%82%D1%83%D1%80%D0%B8_%D0%B4%D0%B0%D0%BD%D0%B8%D1%85
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ʜʦ ʦʙ'ʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ɽʣʝʛʘʥʪʥʠʡ ʩʠʥʪʘʢʩʠʩ Python, 

ʜʠʥʘʤʽʯʥʘ ʦʙʨʦʙʢʘ ʪʠʧʽʚ, ʘ ʪʘʢʦʞ ʪʝ, ʱʦ ʮʝ ʽʥʪʝʨʧʨʝʪʦʚʘʥʘ ʤʦʚʘ, ʨʦʙʣʷʪʴ ʾʾ 

ʽʜʝʘʣʴʥʦʶ ʜʣʷ ʥʘʧʠʩʘʥʥʷ ʩʢʨʠʧʪʽʚ ʪʘ ʰʚʠʜʢʦʾ ʨʦʟʨʦʙʢʠ ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʛʨʘʤ ʫ 

ʙʘʛʘʪʴʦʭ ʛʘʣʫʟʷʭ. Python ʪʘʢʦʞ ʟʨʫʯʥʘ ʷʢ ʤʦʚʘ ʨʦʟʰʠʨʝʥʥʷ ʜʣʷ ʧʨʠʢʣʘʜʥʠʭ 

ʧʨʦʛʨʘʤ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʧʦʜʘʣʴʰʦʛʦ ʥʘʣʘʛʦʜʞʝʥʥʷ. 

ɿʘ ʨʘʭʫʥʦʢ ʟʨʦʩʪʘʥʥʷ ʩʢʣʘʜʥʦʩʪʽ ʨʦʟʚ'ʷʟʫʚʘʥʠʭ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ 

ʟʘʚʜʘʥʴ, ʘʚʪʦʤʘʪʠʯʥʘ ʦʙʨʦʙʢʘ ʽ ʘʥʘʣʽʟ ʚʽʟʫʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʩʪʘʶʪʴ ʚʩʝ ʙʽʣʴʰ 

ʘʢʪʫʘʣʴʥʠʤʠ ʧʠʪʘʥʥʷʤʠ. ʂʨʽʤ ʪʦʛʦ, ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʫʩʧʽʭ ʩʫʯʘʩʥʦʛʦ ʙʽʟʥʝʩʫ 

ʛʨʫʥʪʫʻʪʴʩʷ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʥʘ ʷʢʽʩʪʴ ʧʨʦʧʦʥʦʚʘʥʦʾ ʧʨʦʜʫʢʮʽʾ. ɸ ʜʣʷ ʡʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʪʨʽʙʝʥ ʚʽʟʫʘʣʴʥʠʡ ʢʦʥʪʨʦʣʴ. ʊʘʢ ʟ'ʷʚʠʣʠʩʷ ʮʠʬʨʦʚʽ ʽ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʢʘʤʝʨʠ, ʘ ʪʘʢʦʞ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʦʙʨʦʙʣʷʻ 

ʟʦʙʨʘʞʝʥʥʷ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʚʩʽʭ ʧʝʨʝʚʽʨʦʢ. ʅʝʦʙʭʽʜʥʽʩʪʴ ʚ ʤʘʰʠʥʥʦʤʫ ʟʦʨʽ 

ʚʠʥʠʢʘʻ ʚ ʩʠʪʫʘʮʽʷʭ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʨʠʟʠʢʦʤ ʜʣʷ ʞʠʪʪʷ, ʽ ʙʫʚʘʻ ʦʙʫʤʦʚʣʝʥʘ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʣʶʜʠʥʠ ʷʢ ʞʠʚʦʛʦ ʦʨʛʘʥʽʟʤʫ, ʷʢʦʤʫ ʚʣʘʩʪʠʚʦ ʰʚʠʜʢʦ 

ʚʪʦʤʣʶʚʘʪʠʩʷ, ʧʨʦʧʫʩʢʘʪʠ ʯʝʨʝʟ ʩʝʙʝ ʦʙʤʝʞʝʥʠʡ ʦʙʩʷʛ ʽʥʬʦʨʤʘʮʽʾ, ʘ ʪʘʢʦʞ 

ʦʙʨʦʙʣʷʪʠ ʜʘʥʽ ʟ ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʦʶ ʰʚʠʜʢʽʩʪʶ. ʂʝʨʫʶʯʠʩʴ ʪʘʢʠʤʠ ʚʠʩʦʢʠʤʠ 

ʮʽʣʷʤʠ, ʨʦʟʨʦʙʥʠʢʠ ʚ ʦʙʣʘʩʪʽ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʟʦʨʫ ʩʴʦʛʦʜʥʽ ʚʠʨʽʰʫʶʪʴ ʥʝʧʨʦʩʪʽ 

ʟʘʚʜʘʥʥʷ. ʄʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʦʙʣʘʩʪʴ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʟʦʨʫ ʤʘʻ ʥʝʜʦʚʛʫ ʟʘ 

ʤʽʨʢʘʤʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʥʘʫʢ, ʘʣʝ ʜʫʞʝ ʙʫʨʭʣʠʚʫ ʽʩʪʦʨʽʶ ʟʘʨʦʜʞʝʥʥʷ ʽ 

ʨʦʟʚʠʪʢʫ. 
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Abstract: A method for determining the embedding dimension based on 

replacing the phase trajectory of the system with a polygonal line and determining the 

dimension of the phase space for which the polygonal line has no self-intersections is 

considered. The application of the method to time series of chaotic systems in the 

absence and presence of noise is demonstrated. 

Keywords: mathematical modeling, time series, embedding dimension, phase 

space, polygonal line. 

 

In [1, 2], the problem of determining the embedding dimension from the time 

series of measured values of one of the variables (ñobservableò) of the system under 

study was considered. The embedding dimension is used for the subsequent 

construction of a mathematical model in the form of a system of ordinary differential 

equations. To determine the embedding dimension, methods that are varieties of the 

false nearest neighbors method [3] and methods using the correlation integral [4] are 

most often used. These approaches imply a subjective component - the need to preset 
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unknown calculation parameters in advance and the absence of unambiguous criteria 

for evaluating the results. To eliminate these shortcomings, it is proposed to use a 

polygonal line instead of a smooth phase trajectory when determining the embedding 

dimension based on the observed time series and determine the phase space 

dimension for which this polygonal line does not have self-intersections. 

The implementation of the proposed method is as follows. Initially, the 

observed series was shifted in time by a fixed value [5], which made it possible to 

determine the coordinates of the points in the phase space. With the dimension of the 

phase space d=2, all possible pairs of points i, j were considered, and among them 

pairs were chosen such that the line segments (i, i+1) and (j, j+1) intersected. Further, 

for each next dimension d+1, all pairs of point numbers that form intersections with 

dimension d are considered. A pair of point numbers that form intersections on all 

possible two-dimensional projections of a d-dimensional polygonal line (replacing 

the phase trajectory) is considered to form an intersection with dimension d. The 

minimum dimension at which there are no intersections for all pairs of points is taken 

as the upper bound of embedding dimension. 

The proposed method was used to determine the embedding dimension of 

chaotic systems in the absence of noise, chaotic systems in the presence of noise, and 

high-dimensional chaotic systems. 

The following results were obtained: 

- for time series generated by the variables X, Y, Z of the Rºssler system [6], 

with an increase in the sampling step of the time series, the upper limit of the 

embedding dimension increases from 3 to 4; 

- for the Lorenz system [7] the same results were obtained; 

- when uniformly distributed noise is added to the Y series of the Rºssler 

system, with an increase in the sampling step, the upper bound of the embedding 

dimension decreases from 8 to 7; 

- for Mackay-Glass system [8], an underestimated value of the upper limit of 

the embedding dimension d=5 was obtained, which is explained by the insufficient 

length of the time series under study. 
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The proposed method can be used as one of the stages of constructing a 

mathematical model in the form of a system of ordinary differential equations. Unlike 

the false nearest neighbors and correlation integral methods, this method does not 

have a subjective component. 
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ʈɯɿʅʆɺʀɼʀ ʅɸɼʇʈʆɺɯɼʅʀʍ ɻɯɼʈʀɼɯɺ ʊɸ ɰʍ ʆʉʆɹʃʀɺʆʉʊɯ 

 

ʉʘʚʠʯ ʉʝʨʛʽʡ ɺʦʣʦʜʠʤʠʨʦʚʠʯ 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʌʝʜʦʥʝʥʢʦ ɸʣʽʥʘ ʖʨʽʾʚʥʘ 

ʩʪʫʜʝʥʪ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺ.ʅ. ʂʘʨʘʟʽʥʘ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ʋ ʧʠʪʘʥʥʽ ʜʦʩʷʛʥʝʥʥʷ ʢʽʤʥʘʪʥʦʪʝʤʧʝʨʘʪʫʨʥʦʾ ʥʘʜʧʨʦʚʽʜʥʦʩʪʽ 

ʜʦʩʣʽʜʥʠʢʠ ʧʦʢʣʘʜʘʶʪʴʩʷ ʥʘ ʛʽʜʨʠʜʠ, ̫ ʢ ̔̒ ʮʽʢʘʚʽ ʪʠʤ, ɦ ʦ ʟʘʚʜʷʢʠ ʤʘʣʽʡ ʤʘʩʽ 

ʚʦʜʥʶ ʜʣʷ ʥʴʦʛʦ ʭʘʨʘʢʪʝʨʥʽ ʚʠʩʦʢʦʯʘʩʪʦʪʥʽ ʬʦʥʦʥʥʽ ʤʦʜʠ, ʘ ʪʘʢʦʞ ʩʠʣʴʥʘ 

ʝʣʝʢʪʨʦʥ-ʬʦʥʦʥʥʘ ʚʟʘʻʤʦʜʽʷ (ɽʌɺ). ʇʦʰʫʢ ʛʽʜʨʠʜʽʚ ʤʝʪʘʣʽʚ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ 

ʚʦʜʥʶ ʙʫʣʦ ʨʦʟʧʦʯʘʪʦ ʫ ʟʚôʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʚʦʜʝʥʴ ʟʘ ʡʦʛʦ ʚʝʣʠʢʦʛʦ ʚʤʽʩʪʫ ʤʦʞʝ 

ʛʨʘʪʠ ʢʨʠʪʠʯʥʫ ʨʦʣʴ ʫ ʚʠʥʠʢʥʝʥʥʽ ʥʘʜʧʨʦʚʽʜʥʦʩʪʽ ʚ ʮʠʭ ʩʧʦʣʫʢʘʭ, ʱʦ 

ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʪʝʦʨʽʻʶ ʟʚʠʯʘʡʥʦʾ ʥʘʜʧʨʦʚʽʜʥʦʩʪʽ ɹʘʨʜʽʥʘ-ʂʫʧʝʨʘ-ʐʨʠʬʝʨʘ 

(ɹʂʐ). ʆʩʪʘʥʥʻ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʪʝʦʨʽʻʶ ʟʚʠʯʘʡʥʦʾ ʥʘʜʧʨʦʚʽʜʥʦʩʪʽ ɹʘʨʜʽʥʘ-

ʂʫʧʝʨʘ-ʐʨʠʬʝʨʘ (ɹʂʐ), ʱʦ ʜʘʻ çʚʢʘʟʽʚʢʠè ʜʦ ʜʦʩʷʛʥʝʥʥʷ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ 

ʧʝʨʝʭʦʜʫ ʚ ʥʘʜʧʨʦʚʽʜʥʠʡ ʩʪʘʥ. ʊʝʦʨʽʷ ɹʂʐ ʫ ʬʦʨʤʫʣʶʚʘʥʥʽ ɽʣʽʘʰʙʝʨʛʘ ʥʝ 

ʥʘʢʣʘʜʘʻ ʦʯʝʚʠʜʥʠʭ ʦʙʤʝʞʝʥʴ ʥʘ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʢʨʠʪʠʯʥʦʛʦ ʧʝʨʝʭʦʜʫ. 

ɿʜʽʡʩʥʝʥʦ ʘʥʘʣʽʪʠʯʥʠʡ ʦʛʣʷʜ ʜʘʥʠʭ ʱʦʜʦ ʥʘʜʧʨʦʚʽʜʥʠʢʽʚ ʥʘ ʦʩʥʦʚʽ ʚʦʜʥʶ 

ʪʘ ʨʦʟʛʣʷʥʫʪʦ ʨʝʟʫʣʴʪʘʪʠ ʥʘʫʢʦʚʦʛʦ ʧʦʰʫʢʫ ʪʘ ʫʟʘʛʘʣʴʥʝʥʦ ʨʝʟʫʣʴʪʘʪʠ 

ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘʜʧʨʦʚʽʜʥʦʩʪʽ ʛʽʜʨʠʜʽʚ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʥʘʜʧʨʦʚʽʜʥʽʩʪʴ (ʅʇ), ʛʽʜʨʠʜʠ, ʢʣʘʪʨʘʪʥʘ ʩʪʨʫʢʪʫʨʘ, 

ɽʌɺ, ʪʝʦʨʽʷ ɹʂʐ, ʚʠʩʦʢʠʡ ʪʠʩʢ.  

 

ʅʘʜʧʨʦʚʽʜʥʽʩʪʴ ʛʽʜʨʠʜʽʚ ʙʫʣʘ ʚʧʝʨʰʝ ʦʧʠʩʘʥʘ ʚ 1970 ʨʦʮʽ, ʢʦʣʠ ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 4È(  ʤʘʻ ʪʝʤʧʝʨʘʪʫʨʫ ʢʨʠʪʠʯʥʦʛʦ ʧʝʨʝʭʦʜʫ 4 ψ ̠ ʧʨʠ 

ʘʪʤʦʩʬʝʨʥʦʤʫ ʪʠʩʢʫ [1]. 

ɼʦʩʣʽʜʥʠʢʘʤʠ ʟ ɻʘʨʚʘʨʜʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ɯ. ʉʽʣʴʚʝʨʦʤ ʪʘ ʈ. ɼʽʘʩʦʤ 

ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʤʝʪʘʣʽʯʥʠʡ ʚʦʜʝʥʴ ʧʨʠ ʚʠʩʦʢʦʤʫ ʟʥʘʯʝʥʥʽ ʪʠʩʢʫ ʪʘ ʥʠʟʴʢʽʡ 
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ʪʝʤʧʝʨʘʪʫʨʽ [2]. ʅʠʤʠ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʥʦʚʫ ʩʪʨʘʪʝʛʽʶ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʙʽʣʴʰ 

ʚʠʩʦʢʠʭ ʪʠʩʢʽʚ, ʷʢʽ ʻ ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʦʜʥʶ ʚ ʪʚʝʨʜʠʡ 

ʤʝʪʘʣʽʯʥʠʡ ʚʦʜʝʥʴ (SMH) ʫ ʢʦʤʽʨʮʽ ʟ ʘʣʤʘʟʥʠʤʠ ʢʦʚʘʜʣʘʤʠ (DAC) 

ɺ 2004 ʨʦʮʽ ɸʰʢʨʦʬʪ ʚʠʩʫʥʫʚ ʧʝʨʝʜʙʘʯʝʥʥʷ [3], ʱʦ ʫʤʦʚʠ ʚʠʩʦʢʦʛʦ 

ʪʠʩʢʫ ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʤʝʪʘʣʽʯʥʠʡ ʭʽʜ ʟʘʣʝʞʥʦʩʪʽ ʝʣʝʢʪʨʦʦʧʦʨʫ ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʠ ʜʣʷ ʤʘʪʝʨʽʘʣʽʚ ʟʙʘʛʘʯʝʥʠʭ ʚʦʜʥʝʤ, ʱʦ ʟʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʪʠʩʢʫ ʻ 

ʜʽʝʣʝʢʪʨʠʢʘʤʠ.  

ʅʘʜʧʨʦʚʽʜʥʽ (ʅʇ) ʛʽʜʨʠʜʠ ʻ ʥʘʜʧʨʦʚʽʜʥʠʢʘʤʠ ɹʂʐ. ɺ ʥʠʭ ʚʠʩʦʢʦʯʘʩʪʦʪʥʽ 

ʬʦʥʦʥʠ ʚʠʥʠʢʘʶʪʴ ʷʢ ʥʘʩʣʽʜʦʢ ʤʘʣʦʛʦ ʨʦʟʤʽʨʫ ʪʘ ʤʘʩʠ ʘʪʦʤʽʚ ʚʦʜʥʶ, ʚʤʽʩʪʫ 

ʝʣʝʤʝʥʪʽʚ, ʱʦ ʣʝʛʢʦ ʛʝʥʝʨʫʶʪʴ ʝʣʝʢʪʨʦʥʠ (ʣʫʞʥʽ ʪʘ ʨʽʜʢʦʟʝʤʝʣʴʥʽ ʤʝʪʘʣʠ). 

ʆʢʨʽʤ ʮʴʦʛʦ ʧʝʨʝʭʽʜ ʚ ʥʘʜʧʨʦʚʽʜʥʠʡ ʩʪʘʥ ʧʨʦʚʦʢʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷʤ ʪʠʩʢʫ, ʱʦ 

ʩʘʤʝ ʧʦʚôʷʟʫʻʪʴʩʷ ʟ ʧʝʨʝʭʦʜʦʤ ʚʦʜʥʶ ʚ ʤʝʪʘʣʽʯʥʠʡ ʩʪʘʥ ʧʨʠ ʩʪʠʩʢʘʥʥʽ. ʊʠʩʢ 

ʚʠʢʣʠʢʘʻ ʟʤʽʥʫ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʪʘʥʫ ʛʽʜʨʠʜʽʚ: ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʬʦʨʤʫʚʘʥʥʷ 

ʢʨʠʩʪʘʣʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʟ ʧʨʦʩʪʦʨʦʚʦʶ ʛʨʫʧʦʶ &Í σÍ, ʱʦ ʥʘʟʠʚʘʻʪʴʩʷ 

ʢʣʘʪʨʘʪʥʦʶ ʩʪʨʫʢʪʫʨʦʶ. ʆʩʪʘʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʠʤ, ʱʦ ʝʣʝʤʝʥʪʘʨʥʘ 

ʢʦʤʽʨʢʘ ʫʪʚʦʨʝʥʘ ʘʪʦʤʘʤʠ ʚʦʜʥʶ, ʘ ʚ ʮʝʥʪʨʽ ʨʦʟʪʘʰʦʚʘʥʦ ʘʪʦʤ, ʱʦ ʻ ʜʦʥʦʨʦʤ 

ʝʣʝʢʪʨʦʥʽʚ [4]. ɸʥʦʤʘʣʴʥʘ ʧʦʚʝʜʽʥʢʘ ʥʘʜʧʨʦʚʽʜʥʦʛʦ ʩʪʘʥʫ ʅʇ ʛʽʜʨʠʜʽʚ ʻ ʙʽʣʴʰʝ 

ʧʦʤʽʪʥʦʶ ʡ ʥʝ ʧʦʷʩʥʶʻʪʴʩʷ ʢʣʘʩʠʯʥʦʶ ʪʝʦʨʽʻʶ ɻʽʥʩʙʫʨʛʘ-ʃʘʥʜʘʫ (ɻʃ). 

ʇʝʨʰʠʤʠ ʡ ʦʩʥʦʚʥʠʤʠ ʧʨʦʨʠʚʘʤʠ ʙʫʣʠ ʩʽʨʢʦʚʦʜʝʥʴ 3(  ʪʘ ʛʽʜʨʠʜ 

ʣʘʥʪʘʥʫ ,Á( , ʜʣʷ ʷʢʠʭ 4 ʧʨʠʡʤʘʻ ʟʥʘʯʝʥʥʷ ςͯππ ̠ ʪʘ ςυπςφπ ̠ 

ʚʽʜʧʦʚʽʜʥʦ [5].  

ɼʣʷ ʩʧʦʣʫʢʠ 3(  ʙʫʣʘ ʧʝʨʝʜʙʘʯʝʥʘ 4 ψπ ̠ ʧʨʠʙʣʠʟʥʦ ʧʨʠ ʟʥʘʯʝʥʥʽ 

ʪʠʩʢʫ, ʱʦ ʩʢʣʘʜʘʣʦ ωπ ː˜.́ ʇʦʜʘʣʴʰʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ [6] 

ʚʠʷʚʠʣʦ ʜʚʘ ʥʘʜʧʨʦʚʽʜʥʠʭ ʩʪʘʥʠ ʟ 4 σπρυπ ʪʘ ͯςππ ̠, ʜʝ ʚʠʤʽʨʶʚʘʥʥʷ 

ʽʟʦʪʦʧʽʯʥʦʛʦ ʝʬʝʢʪʫ ʧʦʢʘʟʘʣʠ, ʱʦ ʤʘʪʝʨʽʘʣʠ ʻ ʥʘʜʧʨʦʚʽʜʥʠʢʘʤʠ ɹʘʨʜʽʥʘ-

ʂʫʧʝʨʘ-ʐʨʠʬʝʨʘ [5]. ʇʨʠ ʟʥʘʯʝʥʥʷ ʪʠʩʢʫ ωφ ː˜́ ʩʽʨʢʦʚʦʜʝʥʴ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ 

ʤʝʪʘʣ, ʱʦ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʤʝʪʘʣʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʱʦ ʧʨʠ ωυ ː˜́ 

ʧʨʦʷʚʣʷʻ ʝʣʝʤʝʥʪ ʩʫʣʴʬʫʨʫ. 

ɺʠʧʘʜʦʢ ʟ ʢʨʠʪʠʯʥʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ ʙʽʣʴʰ ʙʣʠʟʴʢʦʶ ʜʦ ʢʽʤʥʘʪʥʦʾ 

ʟʥʘʡʰʦʚ ʙʽʣʴʰʠʡ ʽʥʪʝʨʝʩ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʥʘʜʧʨʦʚʽʜʥʽʩʪʴ 
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ʧʦʷʩʥʶʚʘʣʘʩʴ ʚʠʥʠʢʥʝʥʥʷʤ ʬʘʟʠ 3(  [7-8] ʧʨʠ ʨʝʘʢʮʽʾ ʨʦʟʢʣʘʜʫ σ(3O

ς(3 3 ʧʽʜ ʚʠʩʦʢʠʤ ʪʠʩʢʦʤ. 3(  ʤʘʻ ʢʫʙʽʯʥʫ ʩʪʨʫʢʪʫʨʫ )ÍσÍ. ʅʘʡʚʠʱʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʝʨʝʭʦʜʫ ʚ ʥʘʜʧʨʦʚʽʜʥʠʡ ʩʪʘʥ, ʱʦ ʙʫʣʘ ʜʦʩʷʛʥʫʪʘ ʜʣʷ ʮʽʻʾ ʩʧʦʣʫʢʠ, 

ʩʪʘʥʦʚʠʪʴ 4 ςπσ + ʧʨʠ ʟʥʘʯʝʥʥʽ ʪʠʩʢʫ ρυπ ː˜́ [6]. 

ɺ 2017 ʨʦʮʽ ʙʫʣʦ ʪʝʦʨʝʪʠʯʥʦ ʧʝʨʝʜʙʘʯʝʥʦ, ʱʦ ʛʽʜʨʠʜʠ ʣʘʥʪʘʥʫ ʪʘ ʽʪʨʽʶ ʟʽ 

ʱʝ ʙʽʣʴʰʠʤ ʚʤʽʩʪʦʤ ʚʦʜʥʶ ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʧʦʜʘʣʴʰʠʡ ʨʽʩʪ 4 ʧʨʠ 

ʟʥʘʯʝʥʥʷʭ ʪʠʩʢʫ, ʜʦʟʚʦʣʝʥʠʭ ʤʦʞʣʠʚʦʩʪʷʤʠ ʩʫʯʘʩʥʦʛʦ ʣʘʙʦʨʘʪʦʨʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ. 

ʊʝʦʨʝʪʠʯʥʽ ʨʦʟʨʘʭʫʥʢʠ ʜʣʷ ʩʪʨʫʢʪʫʨʠ ,Á( ʧʨʦʚʦʜʠʣʠʩʷ ʚ ʜʽʘʧʘʟʦʥʽ 

ρυπσππ ː˜,́ ʙʫʣʦ ʚʠʦʢʨʝʤʣʝʥʦ ʜʚʽ ʩʧʦʣʫʢʠ: ,Á( , ,Á( . 

ɺʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʘ ʥʘʜʧʨʦʚʽʜʥʽʩʪʴ ʮʠʭ ʢʣʘʪʨʘʪʥʠʭ ʛʽʜʨʘʪʽʚ ʚʠʥʠʢʘʻ ʯʝʨʝʟ 

ʘʪʦʤʠ (, ʜʝ ʝʣʝʢʪʨʦʥʠ ʚʥʦʩʷʪʴ ʚʘʛʦʤʠʡ ʚʢʣʘʜ ʚ ʛʫʩʪʠʥʫ ʝʣʝʢʪʨʦʥʥʠʭ ʩʪʘʥʽʚ 

ʌʝʨʤʽ [9], ʱʦ ʨʦʙʠʪʴ ʾʭ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʢʘʥʜʠʜʘʪʽʚ ʚ 

ʥʘʜʧʨʦʚʽʜʥʠʢʠ ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ.  

ɺ 2021 ʨʦʮʽ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʥʘʜʧʨʦʚʽʜʥʘ ʬʘʟʘ &Í σÍ ,Á(  ʤʦʞʝ 

ʙʫʪʠ ʩʠʥʪʝʟʦʚʘʥʘ ʧʨʠ ʪʠʩʢʘʭ ʥʠʞʯʠʭ ʟʘ ρυπρχπ ː˜.́ ɿʨʘʟʦʢ ,Á(  ʧʨʠ 

ʟʥʘʯʝʥʥʽ ʪʠʩʢʫ ρσψ ː˜́ ʜʝʤʦʥʩʪʨʫʚʘʚ ʚʫʟʴʢʠʡ ʥʘʜʧʨʦʚʽʜʥʠʡ ʧʝʨʝʭʽʜ ʜʦ 

ʥʫʣʴʦʚʦʛʦ ʦʧʦʨʫ ʟ ʚʠʩʦʢʠʤ ʟʥʘʯʝʥʥʷʤ 4 ςτσ ̠, ʱʦ ʻ ʥʠʞʯʠʤ ʟʘ 

ʧʝʨʝʜʙʘʯʝʥʠʡ ʤʘʢʩʠʤʫʤ 4 ςͯυπ ̠ ʧʨʠ ʪʠʩʢʘʭ ρυπρχπ ː˜́. 

ʇʦʜʽʙʥʦ ʜʦ ʩʪʨʫʢʪʫʨ ,Á( ʚ [9] ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ 9 ( ʧʨʠ ʘʥʘʣʦʛʽʯʥʠʭ 

ʟʥʘʯʝʥʥʷʭ ʪʠʩʢʫ. ʅʘ ʨʠʩʫʥʢʫ 2.6 ʥʘʚʝʜʝʥʦ ʩʪʨʫʢʪʫʨʠ ʨʷʜʫ ʛʽʜʨʠʜʽʚ ʽʪʨʽʶ. 

ʊʝʦʨʝʪʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʧʨʦʧʦʥʫʚʘʣʦ ʜʚʽ ʟʙʘʛʘʯʝʥʽ ʚʦʜʥʝʤ ʩʧʦʣʫʢʠ 9(  ʪʘ 

9(, ʷʢʽ ʟʘ ʧʨʦʛʥʦʟʘʤʠ ʙʫʜʫʪʴ ʥʘʜʧʨʦʚʽʜʥʠʢʘʤʠ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ 4 95 ʪʘ 264 ʂ.  

ʆʢʨʽʤ ʮʴʦʛʦ ʙʫʣʦ ʧʝʨʝʜʙʘʯʝʥʦ ʥʘʜʧʨʦʚʽʜʥʽʩʪʴ ʩʭʦʞʦʛʦ ʟʘ ʩʪʨʫʢʪʫʨʦʶ ʥʘ 

,Á(  ʛʽʜʨʠʜʫ ʽʪʨʽʶ 9( , ʷʢʠʡ ʚʠʷʚʠʚʩʷ ʥʝʩʪʘʙʽʣʴʥʠʤ ʪʘ ʩʠʥʪʝʟʫʚʘʪʠ ʡʦʛʦ ʥʝ 

ʚʜʘʣʦʩʷ. ɺ [9] ʚʚʘʞʘʣʠ, ʱʦ ʯʝʨʝʟ ʩʧʦʪʚʦʨʝʥʫ ɻʎʂ-ʩʪʨʫʢʪʫʨʫ ʽʪʨʽʶ ʤʦʞʥʘ ʙʫʜʝ 

ʦʪʨʠʤʘʪʠ ʩʦʣʽʜʘʪʦʧʦʜʽʙʥʠʡ 9(  ʥʘ ʤʝʞʫ ʨʦʟʧʦʜʽʣʫ ʤʝʪʘʣ-ʚʦʜʝʥʴ. ʑʦ ʨʦʙʠʪʴ 

ʪʝʦʨʝʪʠʯʥʽ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʱʠʭ ʛʽʜʨʠʜʽʚ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ. 
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ɺ [9] ʚʽʜʤʽʯʘʻʪʴʩʷ, ʱʦ ʝʥʝʨʛʽʷ ʥʫʣʴʦʚʦʾ ʪʦʯʢʠ (ZPE) ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ 

ʫ ʚʠʟʥʘʯʝʥʥʽ ʩʪʘʙʽʣʴʥʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ, ʙʘʛʘʪʠʭ ʥʘ ʚʦʜʝʥʴ.  

ʅʘ ʩʪʘʥ 2015 ʨʦʢʫ ʥʘʜʧʨʦʚʽʜʥʽʩʪʴ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʚ ʨʷʜʽ ʧʦʜʽʙʥʠʭ ʩʧʦʣʫʢ ʟ 

ʨʽʟʥʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʧʝʨʝʭʦʜʫ ʚ ʥʘʜʧʨʦʚʽʜʥʠʡ ʩʪʘʥ ʪʘ ʟʥʘʯʝʥʥʷʤʠ ʪʠʩʢʽʚ, ʟʘ 

ʷʢʠʭ ʙʫʣʦ ʜʦʩʷʛʥʫʪʦ 4 (ʊʘʙʣʠʮʷ 1͙́͊͋͡ͼΎ 1) [10].  

ʊʘʙʣʠʮʷ 1 

ʇʘʨʘʤʝʪʨʠ ʥʘʜʧʨʦʚʽʜʥʦʛʦ ʩʪʘʥʫ ʜʝʷʢʠʭ ʛʽʜʨʠʜʽʚ 

ɻʽʜʨʠʜ 4, ʂ ʊʠʩʢ Ð, ɻʇʘ 

0(  103 207 

9(  243 201 

4È(  161 175 

0Ò(  9 130 

,Á9(  253 183 

,Á(  250 170 

3Î(  70 200 

#3(  287.7 267 

(3 203 155 

#Á(  215 172 

#Å(  115 95 

"Á(  20 140 

3Ã(  22.4 156 

,Õ(  15 128 

 

ʄʘʡʞʝ ʫʩʽ ʙʽʥʘʨʥʽ ʛʽʜʨʠʜʠ ʙʫʣʠ ʜʦʩʣʽʜʞʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʠʤʫʣʷʮʽʡʥʦʛʦ 

ʧʦʰʫʢʫ ʩʪʨʫʢʪʫʨʠ [11], ʩʝʨʝʜ ʷʢʠʭ ʽʦʥʥʦ-ʢʣʘʪʨʘʪʥʘ ʩʪʨʫʢʪʫʨʘ ʚ ʛʽʜʨʠʜʘʭ 

ʨʽʜʢʦʟʝʤʝʣʴʥʠʭ (ʈɿ) ʡ ʣʫʞʥʦʟʝʤʝʣʴʥʠʭ ʤʝʪʘʣʽʚ [9,12] ʡ ʢʦʚʘʣʝʥʪʥʘ 

ʰʝʩʪʠʢʨʘʪʥʘ ʢʫʙʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʚ 3(  [6] ʪʘ 3Å(  [13] ʜʘʶʪʴ ʤʘʢʩʠʤʘʣʴʥʦ 

ʤʦʞʣʠʚʽ ʟʥʘʯʝʥʥʷ 4 ʚʠʱʝ ςππ ̠. ɯʩʥʫʻ ʙʝʟʣʽʯ ʽʥʰʠʭ ʙʽʥʘʨʥʠʭ ʛʽʜʨʠʜʽʚ, ʟ ʷʢʠʭ 

ʜʝʷʢʽ ʤʘʶʪʴ ʙʽʣʴʰʠʡ ʚʤʽʩʪ (, ʦʜʥʘʢ ʪʘʢʽ ʩʧʦʣʫʢʠ , ʷʢ ʪʦ -Ç( , 9( , ʤʘʶʪʴ 

ʙʽʣʴʰ ʥʠʟʴʢʽ ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʯʝʥʥʷ 4 ( ρυπ +) [5]. 

ʇʨʠʢʣʘʜʦʤ ʙʽʥʘʨʥʦʛʦ ʛʽʜʨʠʜʫ ʟ ʚʠʩʦʢʠʤ ʟʥʘʯʝʥʥʷʤ 4 ʻ .Á(, ʜʣʷ ʷʢʦʛʦ 

4 ςφχ + ʧʨʠ ʟʥʘʯʝʥʥʽ ʪʠʩʢʫ ʚ ʤʝʞʘʭ ρππ ː˜́. ʗʢʱʦ ʧʦʨʽʚʥʷʪʠ ʟ ʪʘʙʣʠʮʝʶ 1, 

ʪʦ ʜʣʷ ʜʘʥʦʾ ʩʧʦʣʫʢʠ ʪʝʤʧʝʨʘʪʫʨʘ ʧʝʨʝʭʦʜʫ ʚ ʥʘʜʧʨʦʚʽʜʥʠʡ ʩʪʘʥ ʻ ʤʝʥʰʦʶ ʥʘ 

ςͯπ ̠ ʥʽʞ ʜʣʷ #3(, ʧʨʠ ʯʦʤʫ ʧʨʠ ʟʥʘʯʥʦ ʥʠʞʯʦʤʫ ʟʥʘʯʝʥʥʽ ʪʠʩʢʫ, ʱʦ ʩʧʨʠʷʻ 
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ʧʨʦʚʝʜʝʥʥʶ ʧʦʜʘʣʴʰʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʆʩʪʘʥʥʽ ʚʞʝ ʻ 

ʧʦʪʨʽʡʥʠʤʠ ʛʽʜʨʠʜʘʤʠ, ʥʘʜ ʷʢʠʤʠ ʥʘʜʘʣʽ ʧʦʯʘʣʠ ʧʨʦʚʦʜʠʪʠʩʷ ʪʝʦʨʝʪʠʯʥʽ ʪʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʯʝʨʝʟ ʚʠʯʝʨʧʘʥʥʽ ʤʦʞʣʠʚʦʩʪʽ ʧʦʜʚʽʡʥʠʭ 

ʛʽʜʨʠʜʽʚ. ɺ ʧʦʪʨʽʡʥʠʭ ʛʽʜʨʠʜʘʭ ʚʦʜʝʥʴ ʧʦʚôʷʟʘʥ ʟ ʤʝʪʘʣʽʯʥʠʤ ʩʧʣʘʚʦʤ, 

ʥʘʧʨʠʢʣʘʜ, ʟ ʽʪʨʽʶ ʪʘ ʣʘʥʪʘʥʫ ,Á9. ʇʨʠ ʧʝʨʝʭʦʜʽ ʚʽʜ ʙʽʥʘʨʥʠʭ ʜʦ ʧʦʪʨʽʡʥʠʭ 

ʪʘ ʯʝʪʚʝʨʥʠʭ ʛʽʜʨʠʜʽʚ ʾʭ ʩʪʨʫʢʪʫʨʫ ʩʪʘʶʪʴ ʤʝʥʰ ʚʧʦʨʷʜʢʦʚʘʥʠʤʠ, ʘ ʰʠʨʠʥʘ 

ʥʘʜʧʨʦʚʽʜʥʦʛʦ ʧʝʨʝʭʦʜʫ ʽʩʪʦʪʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ. 

ʋ 2019 ʨʦʮʽ ʜʦʩʣʽʜʥʠʢʠ ʟ ʎʟʠʣʠʥʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ (ʂʠʪʘʡ) ʚʠʦʢʨʝʤʠʣʠ 

ʟ ʤʥʦʞʠʥʠ ʪʨʽʡʥʠʭ ʩʧʦʣʫʢ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʫ ʪʘ ʩʪʽʡʢʫ ,É-Ç(  [5], ʱʦ 

ʤʘʻ ʩʢʣʘʜʥʫ ʩʪʨʫʢʪʫʨʫ (ʈʠʩ. 1). ʊʫʪ ʣʽʪʽʡ ʻ ʜʞʝʨʝʣʦʤ ʜʦʜʘʪʢʦʚʠʭ ʝʣʝʢʪʨʦʥʽʚ, ʱʦ 

ʟʘʧʦʙʽʛʘʶʪʴ ʫʪʚʦʨʝʥʥʶ ʤʦʣʝʢʫʣ ʚʦʜʥʶ (  ʚ ʮʽʡ ʩʪʨʫʢʪʫʨʽ ʪʘ ʩʧʨʠʷʶʪʴ 

ʥʘʜʧʨʦʚʽʜʥʦʩʪʽ. 

ʋʩʽ ʧʝʨʝʜʙʘʯʝʥʽ ʧʦʪʨʽʡʥʽ ʩʧʦʣʫʢʠ ,É-Ç ( ʻ ʤʝʪʘʣʽʯʥʠʤʠ ʧʨʠ 

σππ ː˜.́ ʉʪʨʫʢʪʫʨʘ &ÄσÍ ,É-Ç(  ʤʘʻ ʥʘʡʚʠʱʝ ʟʥʘʯʝʥʥʷ ʛʫʩʪʠʥʠ 

ʝʣʝʢʪʨʦʥʥʠʭ ʩʪʘʥʽʚ ʟ ʜʦʤʽʥʫʚʘʥʥʷʤ ʚʦʜʥʶ ʧʨʠ ʨʽʚʥʽ ʌʝʨʤʽ, ʷʢʘ ʚ ʜʚʘ ʨʘʟʠ 

ʙʽʣʴʰʝ ʥʽʞ ʫ -Ç( .  

ʅʘ ʦʩʥʦʚʽ ʨʦʟʨʘʭʫʥʢʽʚ ʚ ʨʘʤʢʘʭ DFT ʜʣʷ ,É-Ç ( ʧʝʨʝʜʙʘʯʝʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʢʨʠʪʠʯʥʦʛʦ ʧʝʨʝʭʦʜʫ 4 ʧʨʠʙʣʠʟʥʦ τχσ ̠ ʧʨʠ ʟʥʘʯʝʥʥʽ ʪʠʩʢʫ 

ςυπ ː̃ ,́ ʱʦ ʧʝʨʝʚʠʱʫʚʘʣʦ ʤʦʞʣʠʚʦʩʪʽ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

ɯʩʥʫʻ ʙʘʛʘʪʦ ʚʦʜʥʝʤʽʩʪʢʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟ ʩʠʣʴʥʠʤ ʢʦʚʘʣʝʥʪʥʠʤ ʟʚôʷʟʢʦʤ 

ʧʦʜʽʙʥʠʤ ʜʦ 3(, ʥʘʧʨʠʢʣʘʜ ʦʨʛʘʥʽʢʘ, ʘʣʝ ʟʘʟʚʠʯʘʡ ʚʦʥʠ ʻ ʜʽʝʣʝʢʪʨʠʢʘʤʠ. 

ʆʯʽʢʫʻʪʴʩʷ, ʱʦ ʧʨʠ ʣʝʛʫʚʘʥʥʽ ʮʠʭ ʤʘʪʝʨʽʘʣʽʚ ʾʭ ʤʦʞʥʘ çʥʘʣʘʰʪʫʚʘʪʠè ʜʦ 

ʤʝʪʘʣʝʚʦʛʦ ʭʦʜʫ ʧʨʦʚʽʜʥʦʩʪʽ ʧʨʠ ʚʠʩʦʢʠʭ ʟʥʘʯʝʥʥʷʭ 4 [6]. 
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ʈʠʩ. 1. ʂʨʠʩʪʘʣʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ἘἱἙἯἒ  ʧʨʠ ʚʠʩʦʢʠʭ ʪʠʩʢʘʭ, ʱʦ 

ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʢʦʤʽʨʢʠ ἒ  ʥʘʚʢʦʣʦ Ἐἱ ʡ ἒ  ʥʘʚʢʦʣʦ ἙἯ. ʂʦʞʥʫ ʟ ʢʦʤʽʨʦʢ 

ἒ  ʯʠ ἒ  ʫʪʚʦʨʶʶʪʴ 6 ʯʠ 12 ʧôʷʪʠʢʫʪʥʠʢʽʚ ʪʘ 4 ʰʝʩʪʠʢʫʪʥʠʢʘ [5]. 

 

ɺ 2020 ʨʦʮʽ ʥʘʜʧʨʦʚʽʜʥʽʩʪʴ ʙʫʣʘ ʚʽʜʢʨʠʪʘ ʚ ʬʦʪʦʭʽʤʽʯʥʦ ʩʠʥʪʝʟʦʚʘʥʽʡ 

ʩʠʩʪʝʤʽ # 3 (. ʎʷ ʩʠʩʪʝʤʘ ʚʦʣʦʜʽʻ ʪʝʤʧʝʨʘʪʫʨʦʶ ʢʨʠʪʠʯʥʦʛʦ ʧʝʨʝʭʦʜʫ 

ςψχȢχ ρȢς ̠ ʧʨʠ ʟʥʘʯʝʥʥʽ ʪʠʩʢʫ ςφχρπ ː˜́ [14]. 

ɺ 2021 ʨʦʮʽ ʛʨʫʧʦʶ ʨʦʩʽʡʩʴʢʠʭ ʚʯʝʥʠʭ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ɸʨʪʝʤʘ ʆʛʘʥʦʚʘ 

ʙʫʣʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʩʣʽʜʞʝʥʦ ʥʘʜʧʨʦʚʽʜʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʝʪʦʜʦʤ 

ʚʠʤʽʨʶʚʘʥʥʷ ʝʣʝʢʪʨʦʦʧʦʨʫ ʯʦʪʠʨʴʦʭʟʦʥʜʦʚʠʤ ʤʝʪʦʜʦʤ ʟ ʚʨʘʭʫʚʘʥʥʷʤ 

ʟʦʚʥʽʰʥʴʦʛʦ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʪʘ ʙʝʟ ʥʴʦʛʦ ʫ ʛʝʢʩʘʛʽʜʨʠʜʽ ʽʟ ʟʘʛʘʣʴʥʦʶ 

ʬʦʨʤʫʣʦʶ ,Á9 (  ʪʘ ʜʝʢʘʛʽʜʨʠʜʽ ,Á9 ( . ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʧʣʘʚʠ 

,Á9 ʫ ʨʽʟʥʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʚ ʷʢʦʩʪʽ ʜʞʝʨʝʣʘ ʩʠʥʪʝʟʫ ʧʽʜ ʚʠʩʦʢʠʤ ʪʠʩʢʦʤ, 

ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ςͯυϷ ʘʪʦʤʽʚ ʣʘʥʪʘʥʫ ʚ ʩʪʨʫʢʪʫʨʽ ,Á(  ʟʘʤʽʱʫʶʪʴʩʷ 

ʽʪʨʽʻʤ, ʘ χͯπϷ ʘʪʦʤʽʚ ʽʪʨʽʶ ʚ 9(  ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʤʽʱʝʥʽ ʥʘ ʣʘʥʪʘʥ ʙʝʟ 

ʨʫʡʥʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ )ÍσÍ. 
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ʇʦʨʽʚʥʶʶʯʠ ʟ ʯʠʩʪʠʤ 9( , 4 ʜʣʷ )ÍσÍ ,Áȟ9(  ʻ ʚʠʱʦʶ ʪʘ ʩʢʣʘʜʘʻ 

ςͯσχ ̠. ʎʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʧʩʝʚʜʦʢʫʙʽʯʥʦʛʦ ,Á(, ʩʪʘʙʽʣʽʟʦʚʘʥʦʛʦ 

)ÍσÍ 9(  [15]. 

ɺʠʩʥʦʚʢʠ. ʋ ʨʦʙʦʪʽ ʟʽʙʨʘʥʦ ʪʝʦʨʝʪʠʯʥʽ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʴ ʥʘʜʧʨʦʚʽʜʥʦʩʪʽ ʛʽʜʨʠʜʽʚ. ʆʩʥʦʚʥʦʶ ʟʘʜʘʯʝʶ ʟʘʣʠʰʘʻʪʴʩʷ 

ʧʦʥʠʞʝʥʥʷ ʟʥʘʯʝʥʥʷ ʪʠʩʢʫ, ʧʨʠ ʷʢʦʤʫ ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʷʚʠʱʝ 

ʥʘʜʧʨʦʚʽʜʥʦʩʪʽ ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ. 

ʈʽʟʥʠʤʠ ʛʨʫʧʘʤʠ ʜʦʩʣʽʜʥʠʢʽʚ ʙʫʣʦ:  

1. ʊʝʦʨʝʪʠʯʥʦ ʨʦʟʨʘʭʦʚʘʥʦ ʩʪʨʫʢʪʫʨʠ, ʜʝʷʢʽ ʟ ʷʢʠʭ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʚ 

ʧʦʜʘʣʴʰʦʤʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʧʦʨʽʚʥʷʪʠ ʩʧʦʣʫʢʠ ʟʘ ʨʷʜʦʤ 

ʧʘʨʘʤʝʪʨʽʚ: ʪʝʤʧʝʨʘʪʫʨʘ ʧʝʨʝʭʦʜʫ ʚ ʥʘʜʧʨʦʚʽʜʥʠʡ ʩʪʘʥ 4 ʪʘ ʟʥʘʯʝʥʥʷ 

ʟʦʚʥʽʰʥʴʦʛʦ ʪʠʩʢʫ Ð. 

2. ɼʣʷ ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʦʢʨʝʤʣʝʥʦ ʨʷʜ ʥʘʡʙʽʣʴʰ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʩʧʦʣʫʢ, ʩʝʨʝʜ ʷʢʠʭ ʷʢ ʙʽʥʘʨʥʽ, ʪʘʢ ʽ ʧʦʪʨʽʡʥʽ ʛʽʜʨʠʜʠ, ʱʦ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʥʘʯʝʥʥʷʤʠ ʪʠʩʢʫ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ ʢʨʠʪʠʯʥʦʛʦ ʧʝʨʝʭʦʜʫ. ɺʩʽ ʚʦʥʠ 

ʻ ʥʘʜʧʨʦʚʽʜʥʠʢʘʤʠ ɹʂʐ. 
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Annotation. The article considers one of the most popular types of 

gastronomic tourism in Lviv  - coffee tourism. The peculiarities of coffee 

consumption are considered, as for many of us it is an integral attribute. The role and 

importance of coffee tourism in Lviv  is described, as this city is called the coffee 

capital of Ukraine. The conditions of the largest coffee festival in the country "Lviv  

Coffee Festival" are considered and examples of the most popular cafes in Lviv  are 

given. 
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Among all types of tourism today, the most trendy is the gastronomic type of 

tourism, interconnected with travel to different countries in order to get acquainted 

with national dishes, products, drinks. This tour is relevant all year round, regardless 

of seasonality. The organization of gastronomic tours contributes to the revival of 

national culinary traditions, as each region has its own characteristics and secrets in 

cooking [1]. 

Today, such a type of gastronomic tourism as coffee is quite popular, which is 

especially common in Lviv. Coffee consumption can be attributed to a variety of 

gastronomic tourism, ie it is a specialized type of tourism, which is associated with 

learning about the history, features of cultivation, processing, processing, methods of 

preparation and culture of coffee consumption, tasting your favorite drink [2]. 




