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Introductions . Due to the growing population of the planet, the fish sector 

faces a list of tasks to provide people with a sufficient amount of high-quality protein 

products. The main potential directions for resolving this issue are clearly presented 

in the Global Sustainable Development Goals until 2030 adopted by the UN. 

Intensive ecological aquaculture and sustainable fisheries are identified as one of the 

strategic directions to address the global hunger issue. One of the most valuable and 

traditional species of commercial fish is sturgeon. World sturgeon breeding has two 

main directions of development, which are in essence equal. One of them is the 

intensification of the cultivation of marketable sturgeon products in fish farms of 

various types. Another is the restoration of the number of natural populations to 

commercial levels. In the context of an increase in the volume of replenishment of 

commercial sturgeon populations against the background of a sharp deterioration in 

the ecological conditions of their natural reproduction, the dominant factor is the 

intensification of artificial breeding of juveniles at fish hatcheries. This contributes to 

the improvement of existing biotechnologies in accordance with the regional 

characteristics and biological uniqueness of individual populations. 

Aim . One of the most important technological factors in sturgeon rearing is 

stocking density in basins and ponds. The existing technologies for growing sturgeon 

larvae and fry provide for high standard stocking densities. This is due to the need for 
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the most rational use of the production capacity of sturgeon factories, which are 

limited. However, when rearing the larvae of the Russian sturgeon from the Dnieper 

population in the basins using the standard stocking densities, an increased mortality 

of larvae was observed at all stages of early postembryogenesis. This raised the need 

for specific research to address issues that need to be taken into account in 

technological processes in order to improve them. In this regard, the main goal of the 

work is to obtain data allowing to predict the future quality of sturgeon fry. 

Materials and methods. The research was guided by the principles of 

bioethics.The studies were carried out in accordance with the European Convention 

for the Protection of Vertebrate Animals used for Experimental and other Scientific 

Purposes ETS No. 123 and approved by the Science Council of the Kherson State 

Agrarian University. The population used for the present study is from a fish farm 

Dneprovskiy sturgeon fish breeding factory located in Belozersky district (Kherson 

region, Ukraine). Studies have been conducted for ten years (2000ï2015). 

Observation of abiotics in the pools during the period of the experiment showed that 

the main chemical and physical factors of the environment did not go beyond the 

permissible limits and did not significantly affect the course of the experiment. 

Throughout the entire period of the study, three experimental variants were formed 

with a gradation of 2000 - 3800 ekz / m
2
 and a fourfold repetition of variants. The 

control group consisted of production pools (sowing weight 4000 ind./m
2
). The 

average weight of prelarvae during stocking of the basins was 17.21 Ñ 0.11 mg, 

growth time ï18 days. The analysis of larval growth was carried out once every 4 

days. The minimum sample was at least 100 specimens of each variant. The larvae of 

the study groups were fed with live feeds (daphnia and oligochaetes) three times a 

day with a relative daily diet of 25.0ï30.0% of the average body weight. The 

transition to external power was observed on 11ï12 days of cultivation. The main 

resultant criteria for the impact of the growing period on the quality of the young 

received were the survival of the larvae, the achievement of optimal exterior 

indicators of the study material, fish productivity. The indicators were calculated by 

the direct accounting method. Data are presented as mean values and standard error 

(x Ñ SE). Statistical analysis was performed by means of analysis of variance (one-
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way ANOVA). A value of P < 0.05 was considered statistically significant. The 

differences between the values were determined using the Bonferroni correction. 

Analysis of variance of the influence of technological and environmental factors on 

the growth of larvae was carried out using the MANOVA. 

Results and discussion. As a result of rearing from experimental tanks, there 

were larvae with an average weight of 62 to 94 mg with significant discrepancies 

both according to the variants of the experiment and within the boundaries of one 

variant, Table 1. The highest indicators of the final average body weight of the 

experimental material were obtained in the experimental groups with the minimum 

stocking densities of 2000 and 2400 pcs / m
2
. Indicators of average weight in these 

groups are 79 and 76 mg, with fluctuations in individual pools of options in the range 

of 77-81 mg and 76-86 mg, respectively. With an increase in the stocking density in 

the experimental groups, the mass of the larvae at the end of their development also 

decreases. In groups with the maximum number of larvae stocking, the average mass 

of larvae is 12.1-21.5% less than in other groups. The highest survival rates were for 

the experimental groups with the minimum stocking densities, the release of larvae 

from the basins, where the stocking amount of 2000 pcs / m
2
 ranges from 74.8-80.4% 

and averages 75.6%. 

Indicators of fish productivity in the experimental groups systematically 

increase with an increase in the number of specimens. The highest fish productivity is 

observed in variants with a stocking density of 3800-4000 ekz / m
2
 and averages 112-

114 g / m
2
. The space factor and the associated dynamic processes of the environment 

were reflected in the growth rate of the mass of Russian sturgeon larvae throughout 

the entire rearing period. In the first days of growing, the indicators of the average 

mass of larvae, both in the experimental and in the control groups, have slight 

fluctuations, the difference in the growth rate is 3 - 8%. With the beginning of fish 

feeding in the experimental groups, the difference in stocking density determined 

significant fluctuations in the growth of the body weight of the larvae. On the 

fourteenth day of cultivation, the difference in the growth rate for individual 

experimental groups increases to 4 - 16%, at the end of the growing period - up to 6 - 

19%.    
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Table 1 

Influence of stocking density on the quality of larvae of A. gueldenstaedtii  

(x Ñ Sɽ) 

Stocking 

density, 

specimen/m
2
 

Pool 

number 
n 

Average body 

weight, 

mg 

Survival, % 

Fish 

productivity, 

g/m
2
 

2000 

81 108 81.3 74.8 94 
82 112 81.4 75.5 95 
82 105 78.4 79.2 95 
84 121 77.1 80.4 94 

2400 

85 115 78.6 74.4 108 
86 110 77.2 74.8 106 
88 109 75,2 77.5 106 
89 104 76.1 76.4 106 

2800 

90 122 73.7 70.0 109 
91 109 72.4 77.6 117 
92 117 72.6 73.9 113 
93 116 74.5 72.2 114 

3200 

94 104 68.7 69.2 112 
95 108 68.8 72.4 118 
96 112 66.7 70.3 109 
97 123 67.47 69.1 109 

4000 

141 108 63.1 61.6 110 
142 120 63.0 63.9 115 
143 114 61.5 65.7 113 
144 110 60.8 69.2 118 

 

Analysis of the relative growth rates of the body weight of Russian sturgeon 

larvae showed that with an increase in stocking density, the volume of growth 

realization gradually decreases during periods of mixed and external feeding, Fig. 1. 

When there was a transition to external nutrition, the youth of the research 

groups, depending on the stocking density, realized from 39.0 to 48.4% of the body 

weight gain. In the subsequent period, the larvae from the variants with the minimum 

stocking densities realized 61.0% and 59.4% of the growth potential. In the control 

groups of the experiment with a stocking density of 4000 pcs / m
2
, the larvae, after 

the start of feeding, realized an increase in volume of only 52.5%. Against the 

background of a significant decrease in the potential for realizing growth during the 

feeding period in groups with the maximum stocking density, the cost of feed for a 

unit of production, on the contrary, grew. 
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Figure 1. Relative indicators (%) of body weight gains of sturgeon larvae when 

reared with different stocking densities 

 

The feed was used most effectively for increasing the body weight of the larva 

in the experimental groups with the lowest stocking densities. Feed costs in these 

groups averaged 2.71 and 2.84, respectively, with fluctuations in the range of 2.69 - 

2.89. The highest feed costs for growth were observed in the control groups and 

averaged 3.81 with fluctuations in the range of 3.76 - 3.84. 

The highest indicators of the mass accumulation coefficient were obtained in 

the experimental groups with the lowest stocking density, the lowest in the control 

groups. Before the transition to external nutrition, the difference in the indicators of 

the mass accumulation coefficient for individual experimental groups is 13 - 20%, at 

the end of cultivation it increases to 34 - 40%. Regardless of the variant, the 

minimum values of the accumulation coefficient were observed in the first week of 

growing and in the period of mixed feeding. The maximum values are observed on 

the eighth - ninth days and in the last days of cultivation. Analyzing the dynamics of 

the mass accumulation coefficient indicators, it should be noted that an increase in 

stocking density as a whole negatively affects the effectiveness of the use of feed by 

the larvae of the Russian sturgeon for growth, reduces the possibility of achieving 

potential growth at the stages of early postembryogenesis. 

Conclusions. As a result of the studies and analysis of their results, it is 

possible to note that with an increase in stocking density during rearing of Russian 

sturgeon larvae in the basins, all indicators are adequately deteriorated. The greatest 

rearing efficiency was observed in the basins with a stocking density of 2000 pcs/m
2
, 

in which the larvae reached the highest average weight in the range of 77-81 mg with 

a survival rate of 74-80% and feed costs of 2.69-2.75.   
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ʋʈʆɾɸʁʅɯʉʊʔ ɯ ʗʂɯʉʊʔ ʉʆʈʊɯɺ ʇʐɽʅʀʎɯ ʆɿʀʄʆɰ ɿɸʃɽɾʅʆ ɺɯɼ 

ʇʆʇɽʈɽɼʅʀʂɯɺ ɺ ʇɯɺʅɯʏʅʆ-ʉʍɯɼʅʆʄʋ ʃɯʉʆʉʊɽʇʋ ʋʂʈɸɰʅʀ 

 

ʈʘʜʯʝʥʢʦ ʄʠʢʦʣʘ ɺʦʣʦʜʠʤʠʨʦʚʠʯ, 

ʢʘʥʜ. ʩ.-ʛ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ɹʫʡʚʘʣ ʆʣʝʢʩʽʡ ʖʨʽʡʦʚʠʯ 

ʉʪʫʜʝʥʪ 

ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʉʫʤʠ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɺ ʫʤʦʚʘʭ ʨʠʥʢʦʚʠʭ ʚʽʜʥʦʩʠʥ ʟʥʘʯʥʦ ʟʨʦʩʪʘʻ ʨʦʣʴ ʩʦʨʪʫ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʫʨʦʞʘʡʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʟʝʨʥʘ. ʇʦʷʚʘ ʥʦʚʠʭ ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʡ 

ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʛʝʥʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʚ ʫʤʦʚʘʭ ʧʦʩʪʫʧʦʚʦʾ ʟʤʽʥʠ 

ʢʣʽʤʘʪʫ ʚʠʤʘʛʘʶʪʴ ʜʦʜʘʪʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚ ʢʦʥʢʨʝʪʥʠʭ 

ʫʤʦʚʘʭ ʛʦʩʧʦʜʘʨʩʪʚʘ. 

ʈʘʟʦʤ ʟ ʪʠʤ ʥʘʡʚʠʱʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʫʯʘʩʥʠʭ ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

ʜʦʩʷʛʘʻʪʴʩʷ ʣʠʰʝ ʟʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢʠʭ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ, ʷʢʽ ʧʦʚʥʦʶ 

ʤʽʨʦʶ ʚʽʜʧʦʚʽʜʘʶʪʴ ʾʭ ʙʽʦʣʦʛʽʯʥʠʤ ʦʩʦʙʣʠʚʦʩʪʷʤ. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚʥʘʩʣʽʜʦʢ 

ʟʥʠʞʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ, ʨʽʚʝʥʴ ʫʨʦʞʘʶ ʬʦʨʤʫʻʪʴʩʷ ʥʝ ʩʪʘʙʽʣʴʥʠʤ, ʘ ʷʢʽʩʪʴ 

ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʧʦʛʽʨʰʫʻʪʴʩʷ.  

ʅʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʫ ʬʦʨʤʫʚʘʥʥʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʨʦʩʣʠʥ 

ʚʽʜʚʦʜʷʪʴ ʩʽʚʦʟʤʽʥʽ, ʷʢ ʦʩʥʦʚʽ ʩʠʩʪʝʤʠ ʟʝʤʣʝʨʦʙʩʪʚʘ. ʇʰʝʥʠʮʷ ʩʝʨʝʜ ʦʟʠʤʠʭ 

ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʻ ʥʘʡʙʽʣʴʰ ʚʠʤʦʛʣʠʚʦʶ ʜʦ ʧʦʧʝʨʝʜʥʠʢʽʚ, ʷʢʽ ʨʝʛʫʣʶʶʪʴ 

ʚʦʜʥʠʡ, ʧʦʞʠʚʥʠʡ ʪʘ ʬʽʪʦʩʘʥʽʪʘʨʥʠʡ ʩʪʘʥ ʧʦʩʽʚʽʚ. ʇʦʪʝʥʮʽʘʣ ʩʫʯʘʩʥʠʭ 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʤʦʞʝ ʙʫʪʠ 

ʨʝʘʣʽʟʦʚʘʥʠʡ ʰʣʷʭʦʤ ʜʦʙʦʨʦʤ ʧʦʧʝʨʝʜʥʠʢʘ ʟʘ ʦʜʥʦʯʘʩʥʦʛʦ ʟʤʝʥʰʝʥʥʷ 

ʝʢʦʥʦʤʽʯʥʠʭ ʪʘ ʝʥʝʨʛʝʪʠʯʥʠʭ ʚʠʪʨʘʪ. ɿʘʟʥʘʯʝʥʽ ʧʠʪʘʥʥʷ ʟʘ ʩʫʯʘʩʥʦʛʦ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ ʻ ʚʠʢʣʶʯʥʦ 

ʘʢʪʫʘʣʴʥʠʤʠ. 



16 

ʄʝʪʘ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʫ ʚʠʚʯʝʥʥʽ ʧʨʦʮʝʩʽʚ ʨʦʩʪʫ ʡ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ 

ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ, ʬʦʨʤʫʚʘʥʥʷ ʥʠʤʠ ʚʨʦʞʘʡʥʦʩʪʽ ʽ ʷʢʦʩʪʽ ʟʝʨʥʘ ʧʽʜ ʚʧʣʠʚʦʤ 

ʜʦʙʦʨʫ ʩʦʨʪʫ ʽ ʧʦʧʝʨʝʜʥʠʢʘ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɼʦʩʣʽʜʠ ʟ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʩʦʨʪʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʪʘ ʧʦʧʝʨʝʜʥʠʢʽʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʽ ʷʢʦʩʪʽ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

ʧʨʦʚʦʜʠʣʠʩʴ ʧʨʦʪʷʛʦʤ 2019-2020 ʨʨ. ʚ ʊʆɺ çʂʨʦʣʝʚʝʮʴʢʠʡ ʢʦʤʙʽʢʦʨʤʦʚʠʡ 

ʟʘʚʦʜè ʂʨʦʣʝʚʝʮʴʢʦʛʦ ʨʘʡʦʥʫ, ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ. ˆʨʫʥʪ ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʦʢ ï 

ʪʝʤʥʦ-ʩʽʨʠʡ ʦʧʽʜʟʦʣʝʥʠʡ. ʂʽʣʴʢʽʩʪʴ ʛʫʤʫʩʫ ʚ ʦʨʥʦʤʫ ʰʘʨʽ ʩʪʘʥʦʚʠʪʴ ʜʦ 2,5 %, 

ʙʦʥʽʪʝʪ ˇʨʫʥʪʫ 38 ʙʘʣʽʚ. ʉʣʘʙʦʢʠʩʣʘ ʨʝʘʢʮʽʷ ˇʨʫʥʪʦʚʦʛʦ ʨʦʟʯʠʥʫ. 

ʋ ʜʚʦʢʨʘʪʥʦʤʫ ʧʦʣʴʦʚʦʤʫ ʜʦʩʣʽʜʽ ʜʦʩʣʽʜʞʫʚʘʣʠ ʪʘʢʽ ʧʦʧʝʨʝʜʥʠʢʠ 

ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ (ʬʘʢʪʦʨ ɸ): ʨʽʧʘʢ ʦʟʠʤʠʡ, ʷʯʤʽʥʴ ʦʟʠʤʠʡ; ʩʦʨʪʠ ʧʰʝʥʠʮʽ 

ʦʟʠʤʦʾ (ʬʘʢʪʦʨ ɺ): ʂʘʨʦʣʽʥʘ, ɼʘʛʤʘʨ. 

ʉʽʚʙʫ ʧʨʦʚʦʜʠʣʠ ʩʫʮʽʣʴʥʠʤ ʨʷʜʢʦʚʠʤ ʩʧʦʩʦʙʦʤ ʟ ʤʽʞʨʷʜʜʷʤ 15 ʩʤ ʚ 

ʦʧʪʠʤʘʣʴʥʽ ʜʣʷ ʟʦʥʠ ʩʪʨʦʢʠ. ʄʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ ʚʥʦʩʠʣʠ ʚ ʜʦʟʽ (N80P36ʂ26). ʇʽʜ 

ʦʩʥʦʚʥʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ ʚʥʦʩʠʣʠ ʩʫʧʝʨʬʦʩʬʘʪ ʈ10, ʦʜʥʦʯʘʩʥʦ ʟ ʩʽʚʙʦʶ 

ʚʥʦʩʠʣʠ ʜʽʘʤʦʬʦʩʢʫ N10P26ʂ26, ʧʦ ʤʝʨʟʣʦʪʘʣʦʤʫ ˇʨʫʥʪʫ ʚʥʦʩʠʣʠ ʢʘʨʙʘʤʽʜ N46,0, 

ʫ ʬʘʟʫ ʢʫʱʝʥʥʷ ʚʥʦʩʠʣʠ ʢʘʨʙʘʤʽʜ N24 ʢʛ ʜʽʶʯʦʾ ʨʝʯʦʚʠʥʠ ʥʘ ʛʝʢʪʘʨ. ʅʦʨʤʘ 

ʚʠʩʽʚʫ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʪʘʥʦʚʠʣʘ 5,5 ʤʣʥ. ʰʪ./ʛʘ. 

ʆʙʣʽʢ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʢʫʣʴʪʫʨʠ ʧʨʦʚʦʜʠʣʠ ʫ ʬʘʟʫ ʧʦʚʥʦʾ ʩʪʠʛʣʦʩʪʽ 

ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʤʝʪʦʜʦʤ ʩʫʮʽʣʴʥʦʛʦ ʟʙʠʨʘʥʥʷ ʟ ʦʙʣʽʢʦʚʠʭ ʧʣʦʱ ʟ ʧʨʠʚʝʜʝʥʥʷʤ 

ʜʦ 99 % - ʚʦʾ ʯʠʩʪʦʪʠ ʽ ʩʪʘʥʜʘʨʪʥʦʾ ʚʦʣʦʛʦʩʪʽ ʟ ʢʦʞʥʦʛʦ ʚʘʨʽʘʥʪʘ. ɺʤʽʩʪ ʙʽʣʢʘ ʚ 

ʟʝʨʥʽ ʚʠʟʥʘʯʘʣʠ ʥʘ ʧʨʠʣʘʜʽ SupNIR-2700 (ʽʥʬʨʘʯʝʨʚʦʥʠʡ ʘʥʘʣʽʟʘʪʦʨ), ʢʽʣʴʢʽʩʪʴ 

ʢʣʝʡʢʦʚʠʥʠ ï ʰʣʷʭʦʤ ʨʫʯʥʦʛʦ ʚʽʜʤʠʚʘʥʥʷ ʫ ʚʦʜʽ (ɻʆʉʊ 13586.1-68). 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʈʦʟʪʘʰʫʚʘʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʚ ʩʽʚʦʟʤʽʥʽ 

ʤʘʻ ʚʧʣʠʚ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʫʣʴʪʫʨʠ ʚʦʣʦʛʦʶ ʪʘ ʝʣʝʤʝʥʪʘʤʠ ʞʠʚʣʝʥʥʷ. ʂʨʽʤ 

ʪʦʛʦ ʩʣʽʜ ʚʨʘʭʫʚʘʪʠ, ʱʦ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʾ ʢʫʣʴʪʫʨʠ ʟʘʣʝʞʠʪʴ ʽ ʬʽʟʠʯʥʠʡ ʩʪʘʥ 

ˇʨʫʥʪʫ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʨʽʚʝʥʴ ʧʦʛʣʠʥʘʥʥʷ ʦʧʘʜʽʚ ʽ ʧʨʦʮʝʩʠ ʥʽʪʨʠʬʽʢʘʮʽʾ. 

ɺʠʟʥʘʯʝʥʦ, ʱʦ ʚʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʟʤʽʥʶʻʪʴʩʷ ʽ ʟʘʣʝʞʥʦ ʚʽʜ ʚʟʷʪʦʛʦ ʥʘ 

ʚʠʚʯʝʥʥʷ ʩʦʨʪʫ. ɿʛʽʜʥʦ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʫ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ 

ʙʽʣʴʰ ʚʠʩʦʢʫ ʚʨʦʞʘʡʥʽʩʪʴ ʩʬʦʨʤʫʚʘʚ ʩʦʨʪ ɼʘʛʤʘʨ ʧʽʩʣʷ ʧʦʧʝʨʝʜʥʠʢʫ ʨʽʧʘʢʫ 
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ʦʟʠʤʦʛʦ ï 6,8 ʪ/ʛʘ. ʅʘʡʥʠʞʯʦʶ ʟʝʨʥʦʚʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ 

ʩʦʨʪ ʂʘʨʦʣʽʥʘ ʧʽʩʣʷ ʧʦʧʝʨʝʜʥʠʢʫ ʷʯʤʝʥʶ ʦʟʠʤʦʛʦ ï 5,5 ʪ/ʛʘ.  

ɿʥʘʯʥʦʶ ʤʽʨʦʶ ʥʘ ʚʝʣʠʯʠʥʫ ʚʨʦʞʘʶ ʚʧʣʠʚʘʣʘ ʤʘʩʘ ʟʝʨʥʘ ʟ ʢʦʣʦʩʘ. ʊʘʢ, 

ʥʘʡʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʬʦʨʤʫʚʘʣʠʩʷ ʫ ʨʦʩʣʠʥ ʩʦʨʪʫ ɼʘʛʤʘʨ ʧʽʩʣʷ 

ʨʽʧʘʢʫ ʦʟʠʤʦʛʦ ï 1,17 ʛ, ʜʝʱʦ ʤʝʥʰʦʶ ʤʘʩʘ ʟʝʨʥʘ ʟ ʢʦʣʦʩʘ ʙʫʣʘ ʧʽʩʣʷ ʷʯʤʝʥʶ 

ʦʟʠʤʦʛʦ 1,06 ʛ. ʋ ʩʦʨʪʫ ʂʘʨʦʣʽʥʘ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʩʪʘʥʦʚʠʣʠ 1,02,  

0,97 ʛ, ʚʽʜʧʦʚʽʜʥʦ. 

ʂʽʣʴʢʽʩʪʴ ʟʝʨʝʥ ʫ ʢʦʣʦʩʽ ʙʫʣʘ ʪʘʢʦʞ ʙʽʣʴʰʦʶ ʫ ʩʦʨʪʫ ɼʘʛʤʘʨ ʽ ʚ 

ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʩʪʘʥʦʚʠʣʘ 28,2-30,4 ʰʪ. ʇʨʠ ʚʠʨʦʱʫʚʘʥʥʽ 

ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʧʽʩʣʷ ʨʽʧʘʢʫ ʦʟʠʤʦʛʦ ʢʽʣʴʢʽʩʪʴ ʟʝʨʝʥ ʟ ʢʦʣʦʩʫ ʙʫʣʘ ʥʘʡʙʽʣʴʰʦʶ 

ï 30,4 ʰʪ., ʧʽʩʣʷ ʷʯʤʝʥʶ ʦʟʠʤʦʛʦ 28,2 ʰʪ. ʋ ʩʦʨʪʫ ʂʘʨʦʣʽʥʘ ʢʽʣʴʢʽʩʪʴ ʟʝʨʝʥ ʟ 

ʢʦʣʦʩʫ ʧʽʩʣʷ ʨʽʧʘʢʫ ʦʟʠʤʦʛʦ ʩʪʘʥʦʚʠʣʘ 27,4 ʰʪ., ʷʯʤʝʥʶ ʦʟʠʤʦʛʦ ï 27,0 ʰʪ. 

ʅʘʡʙʽʣʴʰʝ ʙʽʣʢʘ ʚ ʟʝʨʥʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʙʝʟʧʝʯʫʻ ʨʦʟʤʽʱʝʥʥʷ ʢʫʣʴʪʫʨʠ 

ʧʽʩʣʷ ʨʽʧʘʢʫ ʦʟʠʤʦʛʦ. ʋ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʩʦʨʪʽʚ ʟʘ ʚʠʨʦʱʫʚʘʥʥʷ 

ʧʦ ʨʽʧʘʢʫ ʦʟʠʤʦʤʫ, ʚʤʽʩʪ ʙʽʣʢʘ ʩʢʣʘʚ 12,8 % ʫ ʩʦʨʪʫ ɼʘʛʤʘʨ ʪʘ 10,7 % ʫ ʩʦʨʪʫ 

ʂʘʨʦʣʽʥʘ. ɿʘ ʚʠʨʦʱʫʚʘʥʥʷ ʧʽʩʣʷ ʷʯʤʝʥʶ ʦʟʠʤʦʛʦ ʮʽ ʧʦʢʘʟʥʠʢʠ ʩʢʣʘʣʠ 12,1,       

10,5 %, ʚʽʜʧʦʚʽʜʥʦ. 

ɿ ʘʥʘʣʦʛʽʯʥʦʶ ʟʘʣʝʞʥʽʩʪʶ ʟʤʽʥʶʚʘʣʘʩʷ ʽ ʤʘʩʦʚʘ ʯʘʩʪʢʘ ʢʣʝʡʢʦʚʠʥʠ ʚ 

ʟʝʨʥʽ ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʫ ʨʦʢʠ ʚʠʨʦʱʫʚʘʥʥʷ. ʊʘʢ, ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ 

ʩʠʨʦʾ ʢʣʝʡʢʦʚʠʥʠ ʩʪʘʥʦʚʠʣʘ ʫ ʩʦʨʪʫ ɼʘʛʤʘʨ ʧʽʩʣʷ ʨʽʧʘʢʫ ʦʟʠʤʦʛʦ ï 27,0 %, ʱʦ 

ʤʝʥʰʝ ʥʘ 0,9 % ʥʽʞ ʧʽʩʣʷ ʷʯʤʝʥʶ ʦʟʠʤʦʛʦ. ɼʝʱʦ ʤʝʥʰʽ ʦʪʨʠʤʘʥʽ ʧʦʢʘʟʥʠʢʠ 

ʩʠʨʦʾ ʢʣʝʡʢʦʚʠʥʠ ʫ ʩʦʨʪʫ ʂʘʨʦʣʽʥʘ 25,4, 0,8 %, ʚʽʜʧʦʚʽʜʥʦ. ɺ ʩʝʨʝʜʥʴʦʤʫ ʧʦ 

ʚʘʨʽʘʥʪʘʤ ʜʦʩʣʽʜʫ ʚʤʽʩʪ ʩʠʨʦʾ ʢʣʝʡʢʦʚʠʥʠ ʫ ʩʦʨʪʫ ɼʘʛʤʘʨ ʢʦʣʠʚʘʚʩʷ ʚ ʤʝʞʘʭ 

26,1-27,0 %, ʘ ʩʦʨʪʫ ʂʘʨʦʣʽʥʘ 24,6-25,4 %. 

ɺʠʩʥʦʚʢʠ. ʅʘʡʚʠʱʘ ʫʨʦʞʘʡʥʽʩʪʴ ʪʘ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʟʝʨʥʘ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʬʦʨʤʫʶʪʴʩʷ ʟʘ ʨʦʟʤʽʱʝʥʥʷ ʢʫʣʴʪʫʨʠ ʧʦ ʨʽʧʘʢʫ ʦʟʠʤʦʤʫ. 

ʄʘʢʩʠʤʘʣʴʥʫ ʚʨʦʞʘʡʥʽʩʪʴ ʫ ʩʝʨʝʜʥʴʦʤʫ ʦʪʨʠʤʘʣʠ ʧʦ ʩʦʨʪʫ ɼʘʛʤʘʨ, ʱʦ 

ʟʘʙʝʟʧʝʯʠʣʦ ʦʪʨʠʤʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʨʦʞʘʶ 6,8 ʪ/ʛʘ, ʟ ʚʤʽʩʪʦʤ ʙʽʣʢʘ 12,8 %, 

ʚʤʽʩʪʦʤ ʢʣʝʡʢʦʚʠʥʠ ï 27,0 %.   
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ʉʀʄɹɯʆʊʀʏʅɸ ɼɯʗʃʔʅɯʉʊʔ ɻʆʈʆʍʋ ʇʆʉɯɺʅʆɻʆ ɿɸ ɼɯɰ 

ʄɯʂʈʆɹʅʆɻʆ ʇʈɽʇɸʈɸʊʋ ʊɸ ʈɽɻʋʃʗʊʆʈɸ ʈʆʉʊʋ ʈʆʉʃʀʅ 

 

ʐʝʚʯʫʢ ɺʽʢʪʦʨʽʷ ɺʽʢʪʦʨʽʚʥʘ 

ʘʩʠʩʪʝʥʪ 

ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ  

ʤ. ɺʽʥʥʠʮʷ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʋ ʘʛʨʦʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ ʋʢʨʘʾʥʠ ʙʦʙʦʚʦ-ʨʠʟʦʙʽʘʣʴʥʽ ʩʠʩʪʝʤʠ 

ʱʦʨʽʯʥʦ ʟ ʘʪʤʦʩʬʝʨʠ ʬʽʢʩʫʶʪʴ ʚʽʜ 40 ʜʦ 300 ʢʛ ʘʟʦʪʫ ʥʘ 1 ʛʘ ʧʦʩʽʚʫ. ʉʣʽʜ 

ʚʽʜʤʽʪʠʪʠ, ʱʦ ʩʘʤʝ ʦʜʥʦ- ʪʘ ʙʘʛʘʪʦʨʽʯʥʽ ʙʦʙʦʚʽ ʢʫʣʴʪʫʨʠ ʷʚʣʷʶʪʴʩʷ ʛʘʨʥʠʤʠ 

ʧʦʧʝʨʝʜʥʠʢʘʤʠ ʜʣʷ ʚʩʽʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʫ ʩʽʚʦʟʤʽʥʽ, ʘ ʾʭ 

ʧʽʩʣʷʜʽʷ ʫ ʥʽʡ ʪʨʠʚʘʻ ʧʨʦʪʷʛʦʤ 2-5 ʨʦʢʽʚ. ʋ ʧʨʦʮʝʩʽ ʜʽʷʣʴʥʦʩʪʽ ʯʝʨʛʫʚʘʥʥʷ 

ʢʫʣʴʪʫʨ ʫ ʩʽʚʦʟʤʽʥʽ ʟ ʙʦʙʦʚʠʤʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜʥʦʚʣʝʥʥʷ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ 

ˇʨʫʥʪʦʚʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʩʪʘʣʠʡ ʧʦʢʘʟʥʠʢ 

ʨʦʜʶʯʦʩʪʽ [1]. 

ʅʘʡʙʽʣʴʰ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʥʘʢʦʧʠʯʝʥʥʷ ʘʟʦʪʫ ʚʠʷʚʣʝʥʠʡ ʫ ʙʘʛʘʪʦʨʽʯʥʠʭ 

ʙʦʙʦʚʠʭ ʪʨʘʚ ʣʶʮʝʨʥʠ ʽ ʢʦʥʶʰʠʥʠ (ʜʦ 3-6 ʮ ʘʟʦʪʫ ʟʘ ʨʽʢ). ʆʜʥʦʨʽʯʥʽ ʙʦʙʦʚʽ 

ʢʫʣʴʪʫʨʠ ʚ ʟʚ'ʷʟʢʫ ʟ ʢʦʨʦʪʢʠʤ ʚʝʛʝʪʘʮʽʡʥʠʤ ʧʝʨʽʦʜʦʤ ʽ ʥʝʪʨʠʚʘʣʠʤ ʪʝʨʤʽʥʦʤ 

ʧʨʦʜʫʢʪʠʚʥʦʾ ʘʟʦʪʬʽʢʩʘʮʽʾ ʥʘʢʦʧʠʯʫʶʪʴ ʤʝʥʰʝ ʘʟʦʪʫ, ʘʣʝ ʽ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʡʦʛʦ ʤʦʞʝ ʙʫʪʠ 50-60 ʢʛ ʥʘ 1 ʛʘ. ɺʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʪʘʢʦʞ, ʱʦ ʧʽʩʣʷ 

ʦʙʨʦʙʽʪʢʫ ʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʙʘʛʘʯʝʥʥʷ ˇʨʫʥʪʫ ʘʟʦʪʦʤ [2]  

ɹʦʙʦʚʽ ʢʫʣʴʪʫʨʠ ʻ ʮʽʥʥʠʤʠ ʩʠʜʝʨʘʪʘʤʠ. ɺʽʜʥʦʚʣʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʫ 

ʤʦʞʣʠʚʝ ʟʘ ʨʘʭʫʥʦʢ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʫ ʥʴʦʤʫ ʦʨʛʘʥʽʯʥʦʾ ʤʘʩʠ. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʟʥʘʯʥʦ ʩʢʦʨʦʪʠʣʦʩʷ ʚʥʝʩʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʠʜʝʨʘʮʽʾ ʧʦʨʽʚʥʶʻʪʴʩʷ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʧʽʜʩʪʠʣʢʦʚʦʛʦ ʛʥʦʶ. 

ɺʽʜʦʤʦ, ʱʦ çʦʜʥʘ ʪʦʥʥʘ ʧʨʠʦʨʘʥʦʛʦ ʟʝʣʝʥʦʛʦ ʜʦʙʨʠʚʘ ʝʢʚʽʚʘʣʝʥʪʥʘ ʚʥʝʩʝʥʥʶ 

0,5 ʪ/ʛʘ ʛʥʦʶè [3].  

ɿʝʣʝʥʝ ʜʦʙʨʠʚʦ ʙʘʛʘʪʴʦʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʪʘ ʙʦʙʦʚʠʭ 

ʟʦʢʨʝʤʘ ʥʝ ʣʠʰʝ ʧʨʦʷʚʣʷʻ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ 

ʨʦʩʣʠʥ, ʘʣʝ ʡ ʩʧʨʠʷʻ ʷʢ ʟʙʝʨʝʞʝʥʥʶ, ʪʘʢ ʽ ʧʽʜʚʠʱʝʥʥʶ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ. ʎʝ 
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ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʟʘʦʨʶʚʘʥʥʷ ʩʠʜʝʨʘʪʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ 

ʛʫʤʫʩʫ ʫ ˇʨʫʥʪʽ ʪʘ ʜʦʩʪʫʧʥʦʩʪʽ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʬʦʩʬʘʪʽʚ, 

ʟʤʝʥʰʝʥʥʷ ʛʘʟʦʧʦʜʽʙʥʠʭ ʚʪʨʘʪ ʘʟʦʪʫ ʟ ˇʨʫʥʪʦʚʦʛʦ ʰʘʨʫ. ʇʽʩʣʷ ʧʝʨʝʛʥʠʚʘʥʥʷ ʪʘ 

ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʩʠʜʝʨʘʪʽʚ ʛʨʫʥʪ ʧʦʧʦʚʥʶʻʪʴʩʷ ʧʦʞʠʚʥʠʤʠ ʤʘʢʨʦ- ʪʘ 

ʤʽʢʨʦʝʣʝʤʝʥʪʘʤʠ. ʉʠʜʝʨʘʪʠ ʟʜʘʪʥʽ ʨʦʟʧʫʰʫʚʘʪʠ ʚʘʞʢʽ ˇʨʫʥʪʠ, ʧʦʢʨʘʱʫʚʘʪʠ ʾʭ 

ʩʪʨʫʢʪʫʨʫ, ʘ ʪʘʢʦʞ ʧʨʠʛʥʽʯʫʚʘʪʠ ʨʽʩʪ ʙʫʨôʷʥʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴ ʜʝʬʽʮʠʪ ʚʦʣʦʛʠ 

ʪʘ ʩʧʫʩʪʦʰʫʶʪʴ ʛʨʫʥʪ ʝʣʝʤʝʥʪʘʤʠ ʞʠʚʣʝʥʥʷ. 

ɹʘʛʘʪʦʨʽʯʥʽ ʙʦʙʦʚʽ ʢʫʣʴʪʫʨʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʟʠʪʠʚʥʠʡ ʘʟʦʪʥʠʡ ʙʘʣʘʥʩ 

ˇʨʫʥʪʫ, ʘ ʧʽʜ ʦʜʥʦʨʽʯʥʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʟʥʘʯʥʠʡ ʜʝʬʽʮʠʪ ʘʟʦʪʥʦʛʦ 

ʙʘʣʘʥʩʫ ˇʨʫʥʪʫ. 

ɻʦʨʦʭ ʤʘʻ ʘʛʨʦʪʝʭʥʽʯʥʝ ʟʥʘʯʝʥʥʷ ʷʢ ʘʟʦʪʬʽʢʩʫʶʯʘ ʢʫʣʴʪʫʨʘ. ʂʦʨʝʥʝʚʘ 

ʩʠʩʪʝʤʘ ʛʦʨʦʭʫ ʚʦʣʦʜʽʻ ʚʠʩʦʢʦʶ ʟʜʘʪʥʽʩʪʶ ʟʘʩʚʦʻʥʥʷ ʽ ʤʦʞʝ ʜʦʩʪʘʪʥʴʦ ʛʣʠʙʦʢʦ 

ʧʨʦʥʠʢʘʪʠ ʫ ʪʦʚʱʫ ˇʨʫʥʪʫ. ʎʝ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʘʞʢʦʨʦʟʯʠʥʥʽ ʪʘ 

ʤʘʣʦʜʦʩʪʫʧʥʽ ʜʣʷ ʟʣʘʢʦʚʠʭ ʢʫʣʴʪʫʨ ʝʣʝʤʝʥʪʠ ʞʠʚʣʝʥʥʷ ʷʢ ʟ ʧʦʚʝʨʭʥʝʚʦʛʦ 

ʰʘʨʫ, ʪʘʢ ʽ ʟ ʛʣʠʙʠʥʥʠʭ ʰʘʨʽʚ ˇʨʫʥʪʫ. ʇʽʩʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʛʦʨʦʭʫ ʧʽʜʚʠʱʫʻʪʴʩʷ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʚʦʻʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ ʥʘʩʪʫʧʥʠʤʠ ʢʫʣʴʪʫʨʘʤʠ [4, 5]. 

ɻʦʨʦʭ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʷʢ ʩʠʤʙʽʦʪʨʦʬʥʠʤ, ʪʘʢ ʽ ʘʚʪʦʪʨʦʬʥʠʤ ʪʠʧʘʤʠ ʘʟʦʪʥʦʛʦ 

ʞʠʚʣʝʥʥʷ. ʊʦʤʫ ʯʘʩʪʢʦʚʘ ʟʘʤʽʥʘ ʤʽʥʝʨʘʣʴʥʦʛʦ ʘʟʦʪʫ ʙʽʦʣʦʛʽʯʥʠʤ ʚʠʢʣʠʢʘʻ 

ʽʥʪʝʨʝʩ ʜʦ ʜʘʥʦʾ ʢʫʣʴʪʫʨʠ [6]. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ ʤʘʢʩʠʤʘʣʴʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʣʦʛʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʨʦʩʣʠʥ ï ʦʜʠʥ ʽʟ ʥʘʧʨʷʤʽʚ ʧʽʜʚʠʱʝʥʥʷ 

ʷʢʦʩʪʽ ʽ ʚʨʦʞʘʡʥʦʩʪʽ ʚʠʨʦʱʫʚʘʥʠʭ ʢʫʣʴʪʫʨ. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚʩʝ ʙʽʣʴʰʫ ʫʚʘʛʫ 

ʜʦʩʣʽʜʥʠʢʽʚ-ʘʛʨʘʨʥʠʢʽʚ ʧʨʠʚʝʨʪʘʻ ʚʠʚʯʝʥʥʷ ʨʝʛʫʣʷʪʦʨʽʚ ʨʦʩʪʫ ʨʦʩʣʠʥ, 

ʚʠʷʚʣʝʥʥʷ ʦʜʝʨʞʫʚʘʥʠʭ ʚʽʜ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʝʬʝʢʪʽʚ, ʢʦʨʠʩʥʠʭ ʜʣʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʘʢʪʠʢʠ. ʆʩʦʙʣʠʚʠʡ ʽʥʪʝʨʝʩ ʧʨʠ ʚʠʚʯʝʥʥʽ ʨʝʛʫʣʷʪʦʨʽʚ 

ʨʦʩʪʫ ʟʘ ʦʩʪʘʥʥʽ 10-15 ʨʦʢʽʚ ʚʠʢʣʠʢʘʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʧʝʮʠʬʽʢʠ ʾʭ 

ʘʥʪʠʩʪʨʝʩʦʚʦʛʦ ʚʧʣʠʚʫ. ɼʦ ʪʝʧʝʨʽʰʥʴʦʛʦ ʯʘʩʫ ʥʘʢʦʧʠʯʝʥʠʡ ʟʥʘʯʥʠʡ ʤʘʪʝʨʽʘʣ 

ʧʨʦ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʨʽʟʥʠʭ ʌɸʈ ʥʘ ʟʝʨʥʦʚʽ, ʟʝʨʥʦʙʦʙʦʚʽ, ʦʚʦʯʝʚʽ ʪʘ ʽʥʰʽ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʢʫʣʴʪʫʨʠ ʚ ʩʪʨʝʩʦʚʠʭ ʫʤʦʚʘʭ ï ʧʦʩʫʭʠ, ʥʠʟʴʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ, ʧʝʨʝʟʚʦʣʦʞʝʥʥʽ, ʟʘʩʦʣʝʥʥʽ ʪʦʱʦ [7, 8]. 
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ʅʘʡʚʘʞʣʠʚʽʰʽ ʦʩʦʙʣʠʚʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʨʝʛʫʣʷʪʦʨʽʚ ʨʦʩʪʫ ʨʦʩʣʠʥ ï 

ʚʠʩʦʢʘ ʩʧʝʮʠʬʽʯʥʽʩʪʴ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʷʢ ʚʧʣʠʚʦʤ ʥʘ ʬʽʟʽʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ, ʪʘʢ 

ʽ ʚʟʘʻʤʦʟʚ'ʷʟʢʦʤ ʦʜʥʦʯʘʩʥʦʾ ʘʙʦ ʩʫʚʦʨʦ ʧʦʩʣʽʜʦʚʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʘʢʪʠʚʥʦʩʪʽ 

ʩʪʠʤʫʣʷʪʦʨʽʚ ʽ ʽʥʛʽʙʽʪʦʨʽʚ ʤʝʪʘʙʦʣʽʟʤʫ ʚ ʟʘʛʘʣʴʥʽʡ ʩʠʩʪʝʤʽ ʛʦʨʤʦʥʘʣʴʥʦʾ 

ʨʝʛʫʣʷʮʽʾ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʫʟʛʦʜʞʝʥʽʩʪʴ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʮʽʣʽʩʥʽʩʪʴ ʨʦʩʣʠʥʥʦʛʦ 

ʦʨʛʘʥʽʟʤʫ [9, 10]. 

ʃʽʪʝʨʘʪʫʨʥʽ ʜʞʝʨʝʣʘ ʤʽʩʪʷʪʴ ʜʦʩʪʘʪʥʶ ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʚʧʣʠʚ 

ʤʽʢʨʦʙʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʪʘ ʨʝʛʫʣʷʪʦʨʽʚ ʨʦʩʪʫ ʟ ʨʽʟʥʠʤ ʥʘʧʨʷʤʢʦʤ ʜʽʾ ʥʘ ʨʽʩʪ, 

ʨʦʟʚʠʪʦʢ ʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʨʦʩʣʠʥ ʫ ʨʽʟʥʠʭ ʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ [11, 12]. 

ʄʝʪʘ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʫ ʚʠʷʚʣʝʥʥʽ ʧʽʜʚʠʱʝʥʥʷ ʘʟʦʪʬʽʢʩʫʶʯʦʾ ʟʜʘʪʥʦʩʪʽ 

ʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ, ʟʦʢʨʝʤʘ ʛʦʨʦʭʫ, ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʤʽʢʨʦʙʥʦʛʦ ʧʨʝʧʘʨʘʪʫ 

ɹʽʦʽʥʦʢʫʣʷʥʪʘ ʪʘ ʨʝʛʫʣʷʪʦʨʘ ʨʦʩʪʫ ʨʦʩʣʠʥ ʄʘʨʩ EL, ʾʭ ʨʦʣʽ ʫ ʧʽʜʚʠʱʝʥʥʽ ʚʤʽʩʪʫ 

ʙʽʦʣʦʛʽʯʥʦʛʦ ʘʟʦʪʫ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʜʶʯʦʾ ʟʜʘʪʥʦʩʪʽ ˇʨʫʥʪʫ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʋ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʦʨʪ ʄʝʮʝʥʘʪ. 

ɻʨʫʥʪʠ ʜʽʣʷʥʢʠ ï ʩʽʨʽ ʣʽʩʦʚʽ ʩʝʨʝʜʥʴʦʩʫʛʣʠʥʢʦʚʽ. ʇʣʦʱʘ ʦʙʣʽʢʦʚʦʾ ʜʽʣʷʥʢʠ ï 25 

ʤ
2
. ʇʦʚʪʦʨʶʚʘʥʽʩʪʴ ʜʦʩʣʽʜʫ ʪʨʠʨʘʟʦʚʘ. ʇʝʨʝʜʧʦʩʽʚʥʫ ʦʙʨʦʙʢʫ ʥʘʩʽʥʥʷ 

ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʩʭʝʤʦʶ: ʢʦʥʪʨʦʣʴ (ʥʘʩʽʥʥʷ ʟʘʤʦʯʫʚʘʣʠ ʫ ʚʦʜʽ); ʙʽʦʽʥʦʢʫʣʷʥʪ 

(ʥʘʩʽʥʥʷ ʟʘʤʦʯʫʚʘʣʠ: 10 ʤʣ ʥʘ 0,1 ʣ ʚʦʜʠ); ʙʽʦʽʥʦʢʫʣʷʥʪ + ʄʘʨʩ EL ï ʩʫʤʽʩʥʘ 

ʧʝʨʝʜʧʦʩʽʚʥʘ ʦʙʨʦʙʢʘ (ʥʘʩʽʥʥʷ ʟʘʤʦʯʫʚʘʣʠ: 10 ʤʣ ʥʘ 0,1 ʣ ʚʦʜʠ + 10 ʤʣ ʥʘ 0,5 ʣ 

ʚʦʜʠ). ʋ ʷʢʦʩʪʽ ʧʦʧʝʨʝʜʥʠʢʘ ʫ ʜʦʩʣʽʜʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʦʟʠʤʫ ʧʰʝʥʠʮʶ. 

ʂʽʣʴʢʽʩʪʴ ʪʘ ʤʘʩʫ ʙʫʣʴʙʦʯʦʢ ʚʠʟʥʘʯʘʣʠ ʤʝʪʦʜʦʤ ʚʽʜʙʦʨʫ ʤʦʥʦʣʽʪʫ (ʨʦʟʤʽʨ 

55ʭ45ʭ15 ʩʤ), ʧʦʪʽʤ ʚʽʜʤʠʚʘʣʠ ʙʫʣʴʙʦʯʢʠ, ʧʽʜʨʘʭʦʚʫʚʘʣʠ ʪʘ ʟʚʘʞʫʚʘʣʠ ʾʭ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ɹʽʦʽʥʦʢʫʣʷʥʪʘ 

ʷʢ ʦʢʨʝʤʦ, ʪʘʢ ʽ ʢʦʤʧʣʝʢʩʥʦ ʟ ʨʝʛʫʣʷʪʦʨʦʤ ʨʦʩʪʫ ʄʘʨʩ EL ʧʨʠʟʚʦʜʠʣʦ ʜʦ 

ʩʪʠʤʫʣʷʮʽʾ ʫʪʚʦʨʝʥʥʷ ʙʫʣʴʙʦʯʦʢ ʫ ʚʩʽʭ ʚʘʨʽʘʥʪʘʭ ʜʦʩʣʽʜʫ. ɺʠʷʚʣʝʥʦ, ʱʦ 

ʩʠʤʙʽʦʪʠʯʥʘ ʜʽʷʣʴʥʽʩʪʴ ʨʦʩʣʠʥ ʛʦʨʦʭʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʬʘʟʠ ʨʦʩʪʫ ʢʫʣʴʪʫʨʠ. ɿʘ 

ʧʝʨʝʜʧʦʩʽʚʥʦʾ ʦʙʨʦʙʢʠ ʥʘʩʽʥʥʷ ɹʽʦʽʥʦʢʫʣʷʥʪʦʤ ʢʽʣʴʢʽʩʪʴ ʘʢʪʠʚʥʠʭ ʙʫʣʴʙʦʯʦʢ ʥʘ 

ʢʦʨʝʥʷʭ ʨʦʩʣʠʥʠ ʟʙʽʣʴʰʫʚʘʣʘʩʷ ʥʘ 37,2 % (ʬʘʟʘ ʫʪʚʦʨʝʥʥʷ 5-6 ʣʠʩʪʢʽʚ), 58,5 % 

(ʬʘʟʘ ʙʫʪʦʥʽʟʘʮʽʾ) ʪʘ 23 % (ʬʘʟʘ ʮʚʽʪʽʥʥʷ) ʫ ʧʦʨʽʚʥʷʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. 

ɿʘ ʩʫʤʽʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ɹʽʦʽʥʦʢʫʣʷʥʪ ʪʘ ʨʝʛʫʣʷʪʦʨʘ ʨʦʩʪʫ ʄʘʨʩ EL 
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ʢʽʣʴʢʽʩʪʴ ʘʢʪʠʚʥʠʭ ʙʫʣʴʙʦʯʦʢ ʥʘ ʢʦʨʝʥʷʭ ʨʦʩʣʠʥʠ ʟʙʽʣʴʰʫʚʘʣʘʩʷ ʥʘ 44,2 % 

(ʬʘʟʘ ʫʪʚʦʨʝʥʥʷ 5-6 ʣʠʩʪʢʽʚ), 74,8 % (ʬʘʟʘ ʙʫʪʦʥʽʟʘʮʽʾ) ʪʘ 35,2 % (ʬʘʟʘ ʮʚʽʪʽʥʥʷ) 

ʫ ʧʦʨʽʚʥʷʥʽ ʟ ʢʦʥʪʨʦʣʝʤ.  

ʅʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʘʢʪʠʚʥʠʭ ʘʟʦʪʬʽʢʩʫʶʯʠʭ ʙʫʣʴʙʦʯʦʢ ʥʘ ʢʦʨʝʥʷʭ 

ʨʦʩʣʠʥ ʛʦʨʦʭʫ ʚʽʜʤʽʯʝʥʦ ʫ ʬʘʟʫ ʙʫʪʦʥʽʟʘʮʽʾ ʷʢ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ɹʽʦʽʥʦʢʫʣʷʥʪʘ, 

ʪʘʢ ʽ ʟʘ ʩʫʤʽʩʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ɹʽʦʽʥʦʢʫʣʷʥʪʘ ʪʘ ʨʝʛʫʣʷʪʦʨʘ ʨʦʩʪʫ ʄʘʨʩ EL. 

ʅʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʢʽʣʴʢʦʩʪʽ ʘʢʪʠʚʥʠʭ ʘʟʦʪʬʽʢʩʫʶʯʠʭ ʙʫʣʴʙʦʯʦʢ ʥʘ ʢʦʨʝʥʷʭ 

ʨʦʩʣʠʥ ʛʦʨʦʭʫ ʚʠʷʚʣʝʥʦ ʫ ʬʘʟʫ ʙʫʪʦʥʽʟʘʮʽʾ ʟʘ ʧʝʨʝʜʧʦʩʽʚʥʦʾ ʦʙʨʦʙʢʠ ʥʘʩʽʥʥʷ 

ɹʽʦʽʥʦʢʫʣʷʥʪʘ ʪʘ ʄʘʨʩʘ EL. 

ʂʽʣʴʢʽʩʪʴ ʙʫʣʴʙʦʯʦʢ ʥʘ ʦʜʥʽʡ ʨʦʩʣʠʥʽ ʻ ʚʘʞʣʠʚʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ 

ʩʠʤʙʽʦʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ ʢʫʣʴʪʫʨʠ ʛʦʨʦʭʫ, ʧʨʦʪʝ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʜʨʽʙʥʠʭ 

ʙʫʣʴʙʦʯʦʢ ʤʦʞʝ ʟʥʠʞʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʙʦʙʦʚʦ-ʨʠʟʦʙʽʘʣʴʥʦʛʦ ʩʠʤʙʽʦʟʫ. ʊʦʤʫ 

ʥʘʤʠ ʙʫʣʘ ʜʦʩʣʽʜʞʝʥʘ ʤʘʩʘ ʘʢʪʠʚʥʠʭ ʙʫʣʴʙʦʯʦʢ ʥʘ ʢʦʨʝʥʷʭ ʨʦʩʣʠʥ ʛʦʨʦʭʫ. 

ʇʝʨʝʜʧʦʩʽʚʥʘ ʦʙʨʦʙʢʘ ʥʘʩʽʥʥʷ ʛʦʨʦʭʫ ɹʽʦʽʥʦʢʫʣʷʥʪʦʤ ʟʙʽʣʴʰʫʚʘʣʘ ʤʘʩʫ 

ʘʢʪʠʚʥʠʭ ʙʫʣʴʙʦʯʦʢ ʥʘ ʨʦʩʣʠʥʽ. ʊʘʢ, ʫ ʬʘʟʫ ʫʪʚʦʨʝʥʥʷ 5-6 ʣʠʩʪʢʽʚ ʧʦʢʘʟʥʠʢ 

ʧʽʜʚʠʱʫʚʘʚʩʷ ʥʘ 10 %, ʫ ʬʘʟʫ ʙʫʪʦʥʽʟʘʮʽʾ ï 25,6 % ʪʘ ʫ ʬʘʟʫ ʮʚʽʪʽʥʥʷ ï 11,4 % ʫ 

ʧʦʨʽʚʥʷʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. 

ɿʘ ʩʫʤʽʩʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ɹʽʦʽʥʦʢʫʣʷʥʪʘ ʪʘ ʨʝʛʫʣʷʪʦʨʘ ʨʦʩʪʫ ʨʦʩʣʠʥ  

ʄʘʨʩ EL ʤʘʩʘ ʘʢʪʠʚʥʠʭ ʙʫʣʴʙʦʯʦʢ ʥʘ ʢʦʨʝʥʷʭ ʨʦʩʣʠʥʠ ʟʙʽʣʴʰʫʚʘʣʘʩʷ ʥʘ 33 % 

(ʬʘʟʘ ʫʪʚʦʨʝʥʥʷ 5-6 ʣʠʩʪʢʽʚ), 38,8 % (ʬʘʟʘ ʙʫʪʦʥʽʟʘʮʽʾ) ʪʘ 22,8 % (ʬʘʟʘ ʮʚʽʪʽʥʥʷ) 

ʫ ʧʦʨʽʚʥʷʥʽ ʟ ʢʦʥʪʨʦʣʝʤ.  

ɺʠʷʚʣʝʥʦ, ʱʦ ʟʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ɹʽʦʽʥʦʢʫʣʷʥʪʘ ʪʘ ʨʝʛʫʣʷʪʦʨʘ 

ʨʦʩʪʫ ʨʦʩʣʠʥ  ʄʘʨʩ EL ʟ ʬʦʥʦʤ ʫʜʦʙʨʝʥʥʷ N30P30K30 ʙʫʣʴʙʦʯʢʠ ʥʘ ʢʦʨʝʥʷʭ 

ʨʦʩʣʠʥ ʥʘʡʙʽʣʴʰʝ ʙʫʣʠ ʟʦʩʝʨʝʜʞʝʥʽ ʥʘ ʛʦʣʦʚʥʦʤʫ ʢʦʨʝʥʽ ʽ ʤʘʣʠ ʨʦʞʝʚʝ 

ʟʘʙʘʨʚʣʝʥʥʷ. 

ɼʦ ʬʘʟʠ ʮʚʽʪʽʥʥʷ ʫ ʚʩʽʭ ʜʦʩʣʽʜʥʠʭ ʚʘʨʽʘʥʪʘʭ ʧʦʤʽʪʥʦ ʟʥʠʞʫʚʘʣʦʩʷ 

ʢʽʣʴʢʽʩʪʴ ʙʫʣʴʙʦʯʦʢ ʥʘ ʨʦʩʣʠʥʘʭ. ɿʥʠʞʝʥʥʷ ʩʠʤʙʽʦʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʦʚôʷʟʘʥʝ ʟ 

ʚʽʜʪʦʨʛʥʝʥʥʷʤ ʾʭ ʟʘʡʚʦʾ ʢʽʣʴʢʦʩʪʽ ʯʝʨʝʟ ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪ ʘʩʠʤʽʣʷʥʪʽʚ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʨʝʧʨʦʜʫʢʪʠʚʥʠʭ ʦʨʛʘʥʽʚ. ʋ ʬʘʟʫ ʮʚʽʪʽʥʥʷ ʫ ʨʦʩʣʠʥ ʛʦʨʦʭʫ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʦʙʤʽʥʥʽ ʧʨʦʮʝʩʠ, ʢʽʥʮʝʚʦʶ ʤʝʪʦʶ ʷʢʠʭ ʻ ʬʦʨʤʫʚʘʥʥʷ 
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ʤʘʢʩʠʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʥʘʩʽʥʥʷ. 

ɺʠʩʥʦʚʢʠ. ʋ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʮʝʩʽ ʧʝʨʝʜʧʦʩʽʚʥʘ ʦʙʨʦʙʢʘ ʥʘʩʽʥʥʷ 

ʛʦʨʦʭʫ ɹʽʦʽʥʦʢʫʣʷʥʪʦʤ ʪʘ ʨʝʛʫʣʷʪʦʨʦʤ ʨʦʩʪʫ ʨʦʩʣʠʥ ʄʘʨʩ ɽL ʻ ʧʝʨʩʧʝʢʪʠʚʥʦʶ 

ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʩʠʤʙʽʦʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʢʫʣʴʪʫʨʠ, ʱʦ ʩʧʨʠʷʻ ʧʨʦʮʝʩʘʤ 

ʚʽʜʪʚʦʨʝʥʥʷ ʧʨʠʨʦʜʥʦʾ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʫ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ɹʽʦʽʥʦʢʫʣʷʥʪʘ ʷʢ ʦʢʨʝʤʦ, ʪʘʢ ʽ ʢʦʤʧʣʝʢʩʥʦ ʟ ʨʝʛʫʣʷʪʦʨʦʤ ʨʦʩʪʫ ʄʘʨʩ EL 

ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʩʪʠʤʫʣʷʮʽʾ ʫʪʚʦʨʝʥʥʷ ʙʫʣʴʙʦʯʦʢ ʥʘ ʢʦʨʝʥʷʭ ʨʦʩʣʠʥ ʛʦʨʦʭʫ ʫ 

ʚʩʽʭ ʚʘʨʽʘʥʪʘʭ ʜʦʩʣʽʜʫ.  
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ɿʄɯʅɸ ɸʅɸʊʆʄʆ-ʄʆʈʌʆʃʆɻɯʏʅʀʍ ʇʆʂɸɿʅʀʂɯɺ ɹʆɹɯɺ ʂʆʈʄʆɺʀʍ 

ɿɸ ɺʀʂʆʈʀʉʊɸʅʅʗ ʇʈɽʇɸʈɸʊɯɺ ɯʅɻɯɹɯʊʆʈʅʆɻʆ ʊʀʇʋ 

 

ʐʝʚʯʫʢ ʆʢʩʘʥʘ ɸʥʘʪʦʣʽʾʚʥʘ 

ʢ.ʙ.ʥ., ʜʦʮʝʥʪ 

ɺʽʥʥʠʮʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ  

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʄʠʭʘʡʣʘ ʂʦʮʶʙʠʥʩʴʢʦʛʦ 

ʤ. ɺʽʥʥʠʮʷ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʇʠʪʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʩʦʢʦʷʢʽʩʥʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʧʨʦʜʫʢʮʽʾ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʨʝʩʫʨʩʦʦʱʘʜʣʠʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʟʘʩʦʙʽʚ 

ʙʽʦʣʦʛʽʟʘʮʽʾ ʻ ʚʘʞʣʠʚʦʶ ʧʨʦʙʣʝʤʦʶ ʩʫʯʘʩʥʦʾ ʬʽʪʦʬʽʟʽʦʣʦʛʽʾ. 

ɺʽʜʦʤʦ, ʱʦ ʩʠʥʪʝʪʠʯʥʽ ʪʘ ʧʨʠʨʦʜʥʽ ʨʝʛʫʣʷʪʦʨʠ ʨʦʩʪʫ ʟʜʘʪʥʽ ʧʽʜʚʠʱʫʚʘʪʠ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʨʽʟʥʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʧʦʥʘʜ 20 % ʽ ʧʨʠ ʮʴʦʤʫ 

ʜʘʥʽ ʧʨʝʧʘʨʘʪʠ ʻ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʤʠ ʜʣʷ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ 

ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ, ʟʦʢʨʝʤʘ [1ï7]. ʆʩʥʦʚʦʶ ʚʩʴʦʛʦ ʞʠʚʦʛʦ ʥʘ ɿʝʤʣʽ ʻ ʙʽʣʦʢ. ʅʘ 

ʜʫʰʫ ʥʘʩʝʣʝʥʥʷ ʚ ʋʢʨʘʾʥʽ ʩʝʨʝʜʥʻ ʩʧʦʞʠʚʘʥʥʷ ʙʽʣʢʘ ʩʪʘʥʦʚʠʪʴ 82,4 ʛ/ʜʝʥʴ. 

ɺʽʜʦʤʦ, ʱʦ ʫ ʨʦʟʚʠʥʫʪʠʭ ʢʨʘʾʥʘʭ ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʪʴ 99,4 ʛ/ʜʝʥʴ, ʫ ʢʨʘʾʥ, 

ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ï 69,6 ʛ/ʜʝʥʴ ʽ ʫ ʩʣʘʙʢʦ ʨʦʟʚʠʥʫʪʠʭ ʢʨʘʾʥ ï 58,1 ʛ/ʜʝʥʴ. ʉʘʤʝ 

ʙʦʙʦʚʽ ʨʦʩʣʠʥʠ ʫʪʚʦʨʶʶʪʴ ʥʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʙʽʣʢʘ ʫ ʟʝʨʥʽ. ɺʽʜʦʤʦ, ʱʦ 2,2-

2,5 ʨʘʟʠ ʡʦʛʦ ʚʤʽʩʪ ʻ ʚʠʱʠʤ, ʥʽʞ ʫ ʟʣʘʢʦʚʠʭ ʢʫʣʴʪʫʨ. ʇʨʠ ʮʴʦʤʫ ʚʽʥ ʻ ʟʥʘʯʥʦ 

ʧʦʚʥʦʮʽʥʥʽʰʠʤ ʟʘ ʚʤʽʩʪʦʤ ʥʝʟʘʤʽʥʥʠʭ ʢʠʩʣʦʪ [8]. 

ʋ ʟʝʨʥʦʚʦʤʫ ʙʘʣʘʥʩʽ, ʫ ʩʪʨʫʢʪʫʨʽ ʧʦʩʽʚʽʚ, ʫ ʚʠʨʽʰʝʥʥʽ ʧʨʦʙʣʝʤ ʢʦʨʤʦʚʦʛʦ 

ʪʘ ʭʘʨʯʦʚʦʛʦ ʙʽʣʢʘ ʦʜʥʦʨʽʯʥʽ ʟʝʨʥʦʙʦʙʦʚʽ ʢʫʣʴʪʫʨʠ ʚʽʜʽʛʨʘʶʪʴ ʟʥʘʯʥʫ ʨʦʣʴ. 

ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʩʝʨʝʜ ʟʝʨʥʦʙʦʙʦʚʠʭ ʨʦʩʣʠʥ ʩʘʤʝ ʢʦʨʤʦʚʽ ʙʦʙʠ ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʥʘʡʚʠʱʠʤ ʨʽʚʥʝʤ ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ. ʊʘʢ, ʫ ʟʝʨʥʽ ʜʘʥʦʾ ʢʫʣʴʪʫʨʠ ʤʽʩʪʠʪʴʩʷ 25-

35% ʙʽʣʢʘ ʽ ʙʣʠʟʴʢʦ 200 ʛ ʧʝʨʝʪʨʘʚʥʦʛʦ ʧʨʦʪʝʾʥʫ ʧʨʠʧʘʜʘʻ ʥʘ 1 ʢ. ʦʜ. ɺʽʜʦʤʦ, 

ʱʦ ʙʽʣʴʰʽʩʪʴ ʥʝʟʘʤʽʥʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ʤʽʩʪʠʪʴ ʙʽʣʦʢ ʢʦʨʤʦʚʠʭ ʙʦʙʽʚ, ʧʨʠ ʮʴʦʤʫ 

ʜʦ ʚʦʜʦʨʦʟʯʠʥʥʠʭ ʚʽʜʥʦʩʠʪʴʩʷ ʚʝʣʠʢʠʡ ʚʽʜʩʦʪʦʢ ʡʦʛʦ ʬʨʘʢʮʽʾ.  ɿ ʚʝʣʠʢʠʤ 

ʫʩʧʽʭʦʤ ʤʦʞʥʘ ʚʠʨʦʱʫʚʘʪʠ ʢʦʨʤʦʚʽ ʙʦʙʠ ʫ ʯʠʩʪʠʭ ʧʦʩʽʚʘʭ, ʩʫʤʽʩʥʠʭ ʟ 

ʢʫʢʫʨʫʜʟʦʶ, ʚʽʚʩʦʤ ʯʠ ʚʠʢʦʶ ʥʘ ʟʝʣʝʥʠʡ ʢʦʨʤ. ʂʦʨʤʦʚʽ ʙʦʙʠ ʻ ʛʘʨʥʠʤ 
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ʧʦʧʝʨʝʜʥʠʢʦʤ ʫ ʩʽʚʦʟʤʽʥʽ, ʱʦ ʧʦʚôʷʟʘʥʦ ʽʟ ʟʚôʷʟʫʚʘʥʥʷʤ ʚʽʣʴʥʦʛʦ ʘʟʦʪʫ ʟ 

ʧʦʚʽʪʨʷ ʟʘ ʫʯʘʩʪʶ ʚʣʘʩʪʠʚʠʭ ʾʤ ʙʫʣʴʙʦʯʢʦʚʠʭ ʙʘʢʪʝʨʽʡ ʽ ʥʘʢʦʧʠʯʝʥʥʶ ʡʦʛʦ ʚ 

ʛʨʫʥʪʽ. ɰʭ ʟʝʣʝʥʘ ʤʘʩʘ ʻ ʧʨʝʢʨʘʩʥʠʤ ʟʝʣʝʥʠʤ ʜʦʙʨʠʚʦʤ. ʅʦʚʝ ʧʦʢʦʣʽʥʥʷ ʩʦʨʪʽʚ 

ʢʦʨʤʦʚʠʭ ʙʦʙʽʚ ʩʪʚʦʨʝʥʦ ʚ ʋʢʨʘʾʥʽ, ʫ ʷʢʠʭ ʤʦʞʣʠʚʦʩʪʽ ʟʝʨʥʦʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʩʢʣʘʜʘʶʪʴ 6,0-7,0 ʪ/ʛʘ. ʇʨʦʪʝ ʚʨʦʞʘʡʥʽʩʪʴ ʢʦʨʤʦʚʠʭ ʙʦʙʽʚ ʫ ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚʘʭ 

ʩʢʣʘʜʘʻ ʣʠʰʝ 30-50% ʚʽʜ ʧʦʪʝʥʮʽʡʥʦʾ. 

ʃʽʪʝʨʘʪʫʨʥʽ ʜʞʝʨʝʣʘ ʤʽʩʪʷʪʴ ʜʦʩʪʘʪʥʶ ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʚʧʣʠʚ 

ʨʝʪʘʨʜʘʥʪʽʚ ʟ ʨʽʟʥʠʤ ʥʘʧʨʷʤʢʦʤ ʜʽʾ ʥʘ ʨʽʩʪ ʨʦʩʣʠʥ, ʡʦʛʦ ʪʨʠʚʘʣʽʩʪʴ ʪʘ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʫ ʨʽʟʥʠʭ ʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ [9ï13]. 

ɺʽʜʩʫʪʥʽʩʪʴ ʜʘʥʠʭ ʧʨʦ ʚʧʣʠʚ ʩʠʥʪʝʪʠʯʥʠʭ ʨʝʛʫʣʷʪʦʨʽʚ ʨʦʩʪʫ ʽʥʛʽʙʽʪʦʨʥʦʛʦ 

ʪʠʧʫ ʟ ʨʽʟʥʠʤ ʤʝʭʘʥʽʟʤʦʤ ʜʽʾ, ʥʘ ʨʦʩʪʦʚʽ ʧʨʦʮʝʩʠ ʽ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʢʫʣʴʪʫʨʠ 

ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʩʫʯʘʩʥʠʭ ʩʦʨʪʽʚ ʢʫʣʴʪʫʨʠ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʊʦʤʫ ʤʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʚ ʥʘʫʢʦʚʦʤʫ ʦʙˇʨʫʥʪʫʚʘʥʥʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʛʫʣʷʪʦʨʽʚ ʨʦʩʪʫ ʽʥʛʽʙʽʪʦʨʥʦʛʦ ʪʠʧʫ, ʷʢ ʝʣʝʤʝʥʪʘ ʪʝʭʥʦʣʦʛʽʾ 

ʚʠʨʦʱʫʚʘʥʥʷ ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ, ʚʠʷʚʣʝʥʥʷ ʾʭ ʜʽʾ ʥʘ ʨʽʩʪ, ʨʦʟʚʠʪʦʢ ʪʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʢʫʣʴʪʫʨʽ ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ 

ʩʦʨʪʫ ɹʽʣʫʥ. ʆʙʨʦʙʢʫ ʨʦʩʣʠʥ ʟʜʽʡʩʥʶʚʘʣʠ ʧʦ ʚʠʩʦʪʽ ʧʘʛʦʥʽʚ 10-15 ʩʤ 0,25 %-ʠʤ 

ʝʪʝʬʦʥʫ ʪʘ 0,25 %-ʠʤ ʨʦʟʯʠʥʦʤ ʭʣʦʨʤʝʢʚʘʪʭʣʦʨʠʜʫ ʜʦ ʧʦʚʥʦʛʦ ʟʤʦʯʫʚʘʥʥʷ 

ʣʠʩʪʢʽʚ. ʂʦʥʪʨʦʣʴʥʽ ʨʦʩʣʠʥʠ ʦʙʨʦʙʠʣʠ ʚʦʜʦʧʨʦʚʽʜʥʦʶ ʚʦʜʦʶ. 

ʄʦʨʬʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʚʠʟʥʘʯʘʣʠ ʢʦʞʥʽ 10 ʜʥʽʚ, ʚʢʣʶʯʘʶʯʠ ʜʝʥʴ 

ʦʙʨʦʙʢʠ. ʇʣʦʱʫ ʣʠʩʪʢʽʚ ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʤʧʽʨʠʯʥʦʾ ʬʦʨʤʫʣʠ:  

S = l x b x k,  

ʜʝ l ï ʜʦʚʞʠʥʘ ʣʠʩʪʢʘ, ʩʤ; b ï ʰʠʨʠʥʘ ʣʠʩʪʢʘ (ʚ ʥʘʡʰʠʨʰʽʡ ʯʘʩʪʠʥʽ), ʩʤ; 

k ï ʝʤʧʽʨʠʯʥʠʡ ʧʦʧʨʘʚʦʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʜʣʷ ʣʽʚʠʭ ʽ ʧʨʘʚʠʭ ʣʠʩʪʢʦʚʠʭ 

ʧʣʘʩʪʠʥʦʢ ʩʦʾ ʩʪʘʥʦʚʠʪʴ 0,75, ʘ ʜʣʷ ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ ʾʾ ʣʠʩʪʢʘ ï 0,668 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ɺʽʜʦʤʦ, ʱʦ ʣʽʥʽʡʥʽ ʨʦʟʤʽʨʠ ʨʦʩʣʠʥ ʻ 

ʚʘʞʣʠʚʠʤʠ ʤʦʨʬʦʤʝʪʨʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ.  
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ʅʘʰʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʠʷʚʣʝʥʦ, ʱʦ ʩʠʥʪʝʪʠʯʥʽ ʨʝʛʫʣʷʪʦʨʠ ʨʦʩʪʫ 

ʨʦʩʣʠʥ ʽʥʛʽʙʽʪʦʨʥʦʛʦ ʪʠʧʫ ï 0,25%-ʠʡ ʭʣʦʨʤʝʢʚʘʪʭʣʦʨʠʜ (ʍʄʍ-750) ʪʘ 0,25%-

ʠʡ ʝʩʬʦʥ ï ʧʨʠʟʚʦʜʠʣʠ ʜʦ ʟʥʘʯʥʠʭ ʫ ʤʦʨʬʦʛʝʥʝʟʽ ʢʫʣʴʪʫʨʠ ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ 

ʩʦʨʪʫ ɹʽʣʫʥ. ʇʽʜ ʯʘʩ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʙʦʭ ʧʨʝʧʘʨʘʪʽʚ ʚʽʜʙʫʚʘʣʦʩʷ ʩʫʪʪʻʚʝ 

ʛʘʣʴʤʫʚʘʥʥʷ ʨʦʩʪʫ ʢʫʣʴʪʫʨʠ ʙʦʙʽʚ ʢʦʨʦʚʠʭ. ʅʘʡʙʽʣʴʰ ʯʽʪʢʠʡ ʛʘʣʴʤʽʚʥʠʡ ʝʬʝʢʪ 

ʙʫʚ ʚʽʜʤʽʯʝʥʠʡ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 0,25%-ʦʛʦ ʝʩʬʦʥʫ. ɿʘ ʜʽʾ ʜʘʥʦʛʦ ʧʨʝʧʘʨʘʪʫ 

ʧʦʢʘʟʥʠʢ ʚʠʩʦʪʠ ʨʦʩʣʠʥ ʟʤʝʥʰʫʚʘʚʩʷ ʥʘ 24% ʫ ʜʦʩʣʽʜʥʦʤʫ ʚʘʨʽʘʥʪʽ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. ʇʨʦʮʝʩʠ ʛʘʣʴʤʫʚʘʥʥʷ ʨʦʩʪʫ ʨʦʩʣʠʥ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʽ 

ʧʨʠ ʦʙʨʦʙʮʽ 0,25%-ʠʤ ʭʣʦʨʤʝʢʚʘʪʭʣʦʨʠʜʦʤ, ʦʜʥʘʢ ʟʤʝʥʰʝʥʥʷ ʚʽʜʙʫʚʘʣʦʩʷ ʥʘ 

19 %. ʅʘʤʠ ʙʫʣʘ ʜʦʩʣʽʜʞʝʥʘ ʜʽʷ ʧʨʝʧʘʨʘʪʽʚ ʽʥʛʽʙʽʪʦʨʥʦʛʦ ʪʠʧʫ ï 

ʭʣʦʨʤʝʢʚʘʪʭʣʦʨʠʜʫ ʪʘ ʝʩʬʦʥʫ ï ʥʘ ʧʦʢʘʟʥʠʢʠ ʤʘʩʠ ʪʘ ʢʽʣʴʢʦʩʪʽ ʣʠʩʪʢʽʚ 

ʢʫʣʴʪʫʨʠ ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ ʩʦʨʪʫ ɹʽʣʫʥ. ɺʠʷʚʣʝʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʙʦʭ 

ʧʨʝʧʘʨʘʪʽʚ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʤʘʩʠ ʣʠʩʪʢʽʚ. ʊʘʢ, ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ 0,25 %-ʦʛʦ ʭʣʦʨʤʝʢʚʘʪʣʦʨʠʜʫ ʤʘʩʘ ʣʠʩʪʢʽʚ ʟʙʽʣʴʰʫʚʘʣʘʩʷ ʥʘ 24 % 

ʫ ʧʦʨʽʚʥʷʥʽ ʟ ʢʦʥʪʨʦʣʝʤ, ʘ ʧʽʜ ʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥʷ 0,25 %-ʦʛʦ ʝʩʬʦʥʫ ʜʘʥʠʡ 

ʧʦʢʘʟʥʠʢ ʙʫʚ ʜʝʱʦ ʥʠʞʯʠʤ, ʟʙʽʣʴʰʝʥʥʷ ʚʽʜʙʫʚʘʣʦʩʷ ʥʘ 11 %. ʇʨʠʚʝʨʪʘʻ ʫʚʘʛʫ 

ʪʦʡ ʬʘʢʪ, ʱʦ ʫ ʦʙʦʭ ʜʦʩʣʽʜʥʠʭ ʚʘʨʽʘʥʪʽʚ ʟʤʝʥʰʫʚʘʣʘʩʴ ʢʽʣʴʢʽʩʪʴ ʣʠʩʪʢʦʚʠʭ 

ʧʣʘʩʪʠʥʦʢ ʫ ʧʦʨʽʚʥʷʥʽ ʟ ʢʦʥʪʨʦʣʝʤ ï ʥʘ 57 % ʷʢ ʟʘ ʜʽʾ ʍʄʍ (0,25 %), ʪʘʢ ʽ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʝʩʬʦʥʫ (0,25 %). 

ɺʽʜʦʤʦ, ʱʦ ʦʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʪʽʡʢʽʩʪʴ ʜʦ 

ʚʠʣʷʛʘʥʥʷ, ʻ ʜʦʚʞʠʥʘ ʤʽʞʚʫʟʣʽʚ. ɹʽʣʴʰ ʩʪʽʡʢʽ ʜʦ ʚʠʣʷʛʘʥʥʷ ʩʦʨʪʠ ʤʘʶʪʴ ʢʦʨʦʪʢʽ 

ʤʽʞʚʫʟʣʷ, ʦʩʦʙʣʠʚʦ ʥʠʞʥʽ. 

ʅʘʰʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʮʝʡ ʬʘʢʪ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ, ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʘ 

ʢʫʣʴʪʫʨʽ ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ 0,25 %-ʛʦ ʝʩʬʦʥʫ. ʋ ʮʴʦʤʫ ʚʘʨʽʘʥʪʽ ʜʦʩʣʽʜʫ ʥʘʤʠ ʙʫʣʦ 

ʚʽʜʤʽʯʝʥʝ ʜʦʩʪʦʚʽʨʥʝ ʟʤʝʥʰʝʥʥʷ ʜʦʚʞʠʥʠ ʤʽʞʚʫʟʣʽʚ. ʆʙʨʦʙʢʘ ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ 

0,25 %-ʠʤ ʭʣʦʨʤʝʢʚʘʪʭʣʦʨʠʜʦʤ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʧʣʠʚʘʣʘ ʥʘ ʜʦʚʞʠʥʫ ʤʽʞʚʫʟʣʽʚ 

ʨʦʩʣʠʥ. 

ɺʽʜʦʤʦ, ʱʦ ʨʝʪʘʨʜʘʥʪʥʠʡ ʝʬʝʢʪ ʧʨʦʷʚʣʷʻʪʴʩʷ ʥʝ ʣʠʰʝ ʚ ʫʧʦʚʽʣʴʥʝʥʥʽ 

ʨʦʩʪʫ ʨʦʩʣʠʥ, ʘʣʝ ʽ ʚ ʧʦʪʦʚʱʝʥʥʽ ʩʪʝʙʣʘ ʪʘ ʧʦʩʠʣʝʥʥʽ ʡʦʛʦ ʤʝʭʘʥʽʯʥʦʾ ʤʽʮʥʦʩʪʽ. 
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ʅʘʰʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʽ ʧʨʝʧʘʨʘʪʽʚ 

ʽʥʛʽʙʽʪʦʨʥʦʛʦ ʪʠʧʫ ʟʤʝʥʰʫʚʘʣʘʩʷ ʩʠʨʘ ʤʘʩʘ ʩʪʝʙʝʣ ʜʦʩʣʽʜʥʠʭ ʨʦʩʣʠʥ. ʅʘʡʙʽʣʴʰ 

ʚʽʜʯʫʪʥʠʤ ʪʘʢʝ ʟʤʝʥʰʝʥʥʷ ʙʫʣʦ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ 0,25 %-ʦʛʦ 

ʝʩʬʦʥʫ (11 %). ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 0,25 %-ʦʛʦ ʭʣʦʨʤʝʢʚʘʪʭʣʦʨʠʜʫ ʤʘʩʘ ʩʪʝʙʣʘ 

ʟʤʝʥʰʠʣʘʩʷ ʥʘ 4 %. ʇʨʠ ʮʴʦʤʫ ʫ ʦʙʦʭ ʚʘʨʽʘʥʪʘʭ ʜʦʩʣʽʜʫ ʧʦʪʦʚʱʫʚʘʣʦʩʷ ʩʪʝʙʣʦ 

ʚ ʩʝʨʝʜʥʽʡ ʡʦʛʦ ʯʘʩʪʠʥʽ ʫ ʧʦʨʽʚʥʷʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. ʊʘʢ, ʟʘ ʜʽʾ ʝʩʬʦʥʫ (0,25 %) 

ʩʪʝʙʣʦ ʧʦʪʦʚʱʫʚʘʣʦʩʷ ʥʘ 21 %, ʘ ʧʽʜ ʚʧʣʠʚʦʤ ʭʣʦʨʤʝʢʚʘʪʭʣʦʨʠʜʫ (0,25%) ï ʥʘ 

5 %. 

ʅʘ ʢʫʣʴʪʫʨʽ ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ ʩʦʨʪʫ ɹʽʣʫʥ ʜʦʩʣʽʜʞʝʥʦ, ʱʦ ʟʘ ʜʽʾ 

ʟʘʩʪʦʩʦʚʘʥʠʭ ʨʝʪʘʨʜʘʥʪʽʚ ʜʦʩʪʦʚʽʨʥʦ ʟʙʽʣʴʰʫʚʘʚʩʷ ʜʽʘʤʝʪʨ ʢʦʨʝʥʝʚʦʾ ʰʠʡʢʠ. 

ʊʘʢ, ʧʽʜ ʚʧʣʠʚʦʤ 0,25%-ʛʦ ʭʣʦʨʤʝʢʚʘʪʭʣʦʨʠʜʫ ʪʘ 0,25%-ʛʦ ʝʩʬʦʥʫ ʧʦʪʦʚʱʝʥʥʷ 

ʢʦʨʝʥʝʚʦʾ ʰʠʡʢʠ ʚʽʜʙʫʚʘʣʦʩʷ ʥʘ 50 % ʪʘ 57 % ʚʽʜʧʦʚʽʜʥʦ.  

ʈʽʟʥʠʡ ʚʧʣʠʚ ʧʨʝʧʘʨʘʪʽʚ ʙʫʚ ʚʽʜʤʽʯʝʥʠʡ ʽ ʚʠʚʯʝʥʥʽ ʜʦʚʞʠʥʠ ʛʦʣʦʚʥʦʛʦ 

ʢʦʨʝʥʷ ʢʫʣʴʪʫʨʠ ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ. ɿʦʢʨʝʤʘ, ʟʘ ʜʽʾ 0,25 %-ʛʦ ʝʩʬʦʥʫ ʧʦʢʘʟʥʠʢ 

ʜʦʚʞʠʥʠ ʛʦʣʦʚʥʦʛʦ ʢʦʨʝʥʷ ʟʤʝʥʰʫʚʘʣʘʩʷ ʥʘ 8 %, ʪʦʜʽ ʷʢ ʚʠʢʦʨʠʩʪʘʥʥʷ 0,25 %-

ʛʦ ʭʣʦʨʤʝʢʚʘʪʭʣʦʨʠʜʫ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʥʘ 17%. 

ɿʘʩʪʦʩʦʚʘʥʽ ʨʝʪʘʨʜʘʥʪʠ ʩʧʨʠʷʣʠ ʢʨʘʱʦʤʫ ʚʽʜʨʦʩʪʘʥʥʶ ʙʽʯʥʠʭ ʢʦʨʝʥʽʚ ʫ ʨʦʩʣʠʥ 

ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ. 

ɺʽʜʦʤʦ, ʱʦ ʧʣʦʱʘ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʻ ʚʘʞʣʠʚʠʤ ʤʦʨʬʦʤʝʪʨʠʯʥʠʤ 

ʧʦʢʘʟʥʠʢʦʤ, ʷʢʠʡ ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʢʫʣʴʪʫʨ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʜʽʾ ʧʨʝʧʘʨʘʪʽʚ ʽʥʛʽʙʽʪʦʨʥʦʛʦ ʪʠʧʫ ʚʽʜʙʫʚʘʣʦʩʷ 

ʟʤʝʥʰʝʥʥʷ ʧʣʦʱʽ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʫ ʢʫʣʴʪʫʨʠ ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ ʩʦʨʪʫ ɹʽʣʫʥ. 

ʊʘʢ, ʧʽʜ ʯʘʩ ʟʘʩʪʦʩʫʚʘʥʥʷ 0,25 %-ʛʦ ʭʣʦʨʤʝʢʚʘʪʭʣʦʨʠʜʫ ʧʣʦʱʘ ʣʠʩʪʢʦʚʦʾ 

ʧʦʚʝʨʭʥʽ ʟʤʝʥʰʫʚʘʣʘʩʷ ʥʘ 36 %, ʘ ʦʙʨʦʙʢʘ 0,25 %-ʠʤ ʝʩʬʦʥʦʤ ʧʨʠʟʚʦʜʠʣʘ 

ʜʦʪʟʤʝʥʰʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʥʘ 39 %.  

ɺʠʩʥʦʚʢʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʠʥʪʝʪʠʯʥʽ ʨʝʛʫʣʷʪʦʨʠ ʨʦʩʪʫ ʨʦʩʣʠʥ 

ʽʥʛʽʙʽʪʦʨʥʦʛʦ ʪʠʧʫ ï 0,25 %-ʠʡ ʭʣʦʨʤʝʢʚʘʪʭʣʦʨʠʜ (ʍʄʍ-750) ʪʘ 0,25 %-ʠʡ 

ʝʩʬʦʥ ï ʧʨʠʟʚʦʜʠʣʠ ʜʦ ʟʥʘʯʥʠʭ ʫ ʤʦʨʬʦʛʝʥʝʟʽ ʢʫʣʴʪʫʨʠ ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ ʩʦʨʪʫ 

ɹʽʣʫʥ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʧʽʜʚʠʱʝʥʥʷʤ ʧʦʢʘʟʥʠʢʘ ʩʠʨʦʾ ʤʘʩʠ ʣʠʩʪʢʽʚ, 

ʚʢʦʨʦʯʝʥʥʷʤ ʤʽʞʚʫʟʣʽʚ ʪʘ ʧʦʪʦʚʱʝʥʥʷʤ ʩʪʝʙʣʘ ʚ ʩʝʨʝʜʥʽʡ ʡʦʛʦ ʯʘʩʪʠʥʽ. 
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ɺʠʷʚʣʝʥʦ, ʱʦ ʧʨʝʧʘʨʘʪʠ ʧʦ-ʨʽʟʥʦʤʫ ʚʧʣʠʚʘʣʠ ʥʘ ʜʦʚʞʠʥʫ ʛʦʣʦʚʥʦʛʦ 

ʢʦʨʝʥʷ ʢʫʣʴʪʫʨʠ ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ. ɿʘ ʜʽʾ 0,25%-ʛʦ ʝʩʬʦʥʫ ʧʦʢʘʟʥʠʢ ʟʤʝʥʰʫʚʘʚʩʷ 

ʥʘ 8%, ʪʦʜʽ ʷʢ ʚʠʢʦʨʠʩʪʘʥʥʷ 0,25%-ʛʦ ʭʣʦʨʤʝʢʚʘʪʭʣʦʨʠʜʫ ʧʨʠʟʚʦʜʠʣʦ ʜʦ 

ʧʽʜʚʠʱʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʥʘ 17%. ʇʨʦʪʝ ʦʙʠʜʚʘ ʟʘʩʪʦʩʦʚʘʥʽ ʨʝʪʘʨʜʘʥʪʠ 

ʩʧʨʠʷʣʠ ʢʨʘʱʦʤʫ ʚʽʜʨʦʩʪʘʥʥʶ ʙʽʯʥʠʭ ʢʦʨʝʥʽʚ. ʈʝʪʘʨʜʚʥʪʠ ʚʠʢʣʠʢʘʣʠ 

ʟʤʝʥʰʝʥʥʷ ʧʣʦʱʽ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʫ ʨʦʩʣʠʥ ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 

36 %. 
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ɸʅɼʈɯʗ ɯɺɸʅʆɺʀʏɸ ʄɸʃʔʊʀ 

 

ʄʘʤʯʫʨ ʊʝʪʷʥʘ ɺʘʩʠʣʽʚʥʘ, 

ʢ. ʩ.-ʛ. ʥ., ʜʦʮʝʥʪ 

ʋʤʘʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʩʘʜʽʚʥʠʮʪʚʘ 

ʤ. ʋʤʘʥʴ ʏʝʨʢʘʩʴʢʦʾ ʦʙʣ., ʋʢʨʘʾʥʘ 

ʊʨʝʪʴʷʢʦʚʘ ʉʚʽʪʣʘʥʘ ʆʣʝʢʩʽʾʚʥʘ, 

ʢ. ʩ.-ʛ. ʥ., ʜʦʮʝʥʪ 

ʋʤʘʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʩʘʜʽʚʥʠʮʪʚʘ 

ʤ. ʋʤʘʥʴ ʏʝʨʢʘʩʴʢʦʾ ʦʙʣ., ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɻʦʣʦʚʥʝ ʫʯʠʣʠʱʝ ʩʘʜʽʚʥʠʮʪʚʘ ʨʦʟʧʦʯʘʣʦ ʩʚʦʻ ʽʩʥʫʚʘʥʥʷ ʚ 1844 

ʨʦʮʽ ʚ ʆʜʝʩʽ ʥʘ ʙʘʟʽ ʟʨʘʟʢʦʚʦʛʦ ʙʦʪʘʥʽʯʥʦʛʦ ʩʘʜʫ ʧʨʠ ɯʤʧʝʨʘʪʦʨʩʴʢʦʤʫ 

ʅʦʚʦʨʦʩʽʡʩʴʢʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ. ʇʝʨʝʜʫʚʘʚ ʮʴʦʤʫ ʧʨʠʡʥʷʪʠʡ ʚ ʙʝʨʝʟʥʽ 1842 ʨ. 

ʎʘʨʩʴʢʠʡ ʫʢʘʟ, ʜʝ ʙʫʣʦ ʟʘʪʚʝʨʜʞʝʥʦ ʧʦʩʪʘʥʦʚʫ ʧʨʦ ʚʽʜʢʨʠʪʪʷ ʩʘʜʦʚʠʭ ʟʘʢʣʘʜʽʚ 

ʫ ʈʦʩʽʾ ʟ ʧʽʜʛʦʪʦʚʢʠ ʪʝʦʨʝʪʥʠʯʥʠʭ ʡ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʢʽʚ ʩʘʜʽʚʥʠʢʽʚ ʟʘ ʬʘʭʦʤ 

ʧʣʦʜʦʚʦʛʦ ʪʘ ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʩʘʜʽʚʥʠʮʪʚʘ, ʛʦʨʦʜʥʠʮʪʚʘ, ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ. 

ʋ 1959 ʨʦʮʽ ɻʦʣʦʚʥʝ ʫʯʠʣʠʱʝ ʩʘʜʽʚʥʠʮʪʚʘ ʯʝʨʝʟ ʧʦʩʫʰʠʚʠʡ ʢʣʽʤʘʪ 

ʆʜʝʱʠʥʠ ʪʘ ʩʢʣʘʜʥʦʱʽʚ ʚʝʜʝʥʥʷ ʩʘʜʽʚʥʠʮʪʚʘ ʚ ʪʘʢʠʭ ʫʤʦʚʘʭ ʧʝʨʝʚʦʜʷʪʴ ʜʦ ʤ. 

ʋʤʘʥʴ. ʋʯʠʣʠʱʝ ʨʦʟʪʘʰʫʚʘʣʦʩʷ ʥʘ ʙʘʟʽ ʤʘʣʴʦʚʥʠʯʦʛʦ ʎʘʨʠʮʠʥʦʛʦ ʩʘʜʫ ʽʟ 

ʩʧʨʠʷʪʣʠʚʠʤʠ ʢʣʽʤʘʪʠʯʥʠʤʠ ʫʤʦʚʘʤʠ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʜʝʢʦʨʘʪʠʚʥʠʭ, 

ʧʣʦʜʦʚʠʭ ʪʘ ʽʥʰʠʭ ʢʫʣʴʪʠʚʦʚʘʥʠʭ ʨʦʩʣʠʥ. 

ʋ ɻʦʣʦʚʥʦʤʫ ʫʯʠʣʠʱʽ ʩʘʜʽʚʥʠʮʪʚʘ, ʷʢʝ ʟʛʦʜʦʤ ʙʫʣʦ ʨʝʦʨʛʘʥʽʟʦʚʘʥʝ ʚ 

ʋʤʘʥʩʴʢʝ ʫʯʠʣʠʱʝ ʟʝʤʣʝʨʦʙʩʪʚʘ ʽ ʩʘʜʽʚʥʠʮʪʚʘ (1868) ʥʘʚʯʘʣʠʩʷ ʫʯʥʽ, ʷʢʽ ʩʪʘʣʠ 

ʚʽʜʦʤʠʤʠ ʬʘʭʽʚʮʷʤʠ ʟ ʩʘʜʦʚʦ-ʧʘʨʢʦʚʦʛʦ ʤʠʩʪʝʮʪʚʘ ʄ.ʇ. ʂʦʣʝʩʥʠʢʦʚ, 

ʃ.ʊ. ʃʫʯʠʥʩʴʢʠʡ, ʇ.ʉ. ʄʝʣʴʥʠʯʝʥʢʦ, ɸ.ʂ. ʂʝʙʘʭ, ʂ.ʄ. ʂʘʨʘʙʝʪʦʚ, 

ʄ.ʌ. ɻʨʦʜʟʠʥʩʴʢʠʡ, ɯ.ɸ. ɾʫʢʦʚʩʴʢʠʡ ʪʘ ʙʘʛʘʪʦ ʽʥ. [11]. 

ʋʯʠʣʠʱʝ ʚ ʪʽ ʯʘʩʠ ʤʘʣʦ ʜʚʘ ʚʽʜʜʽʣʝʥʷ ï ʚʠʱʝ ʜʣʷ ʪʝʦʨʝʪʠʯʥʦʾ ʽ 
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ʧʨʘʢʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʪʘ ʥʠʞʯʝ ʜʝ ʛʦʪʫʚʘʣʠ ʩʘʜʽʚʥʠʢʽʚ-ʧʨʘʢʪʠʢʽʚ. 

ʂʨʽʤ ʪʦʛʦ, ʚ ʫʯʠʣʠʱʽ ʥʘʚʯʘʣʠ ʬʘʭʽʚʮʽʚ ʟ ʣʽʩʽʚʥʠʮʪʚʘ (ʟ 1868 ʨ.) ʷʢʠʭ ʛʦʪʫʚʘʣʠ 

ʥʘ ʙʘʟʽ ʣʽʩʦʚʦʾ ʜʘʯʽ çɻʨʝʢʽʚ ʣʽʩè, ʱʦ ʧʨʠʣʷʛʘʣʘ ʩʚʦʻʶ ʪʝʨʠʪʦʨʽʻʶ ʜʦ ʫʯʠʣʠʱʘ. 

ʊʘʢʦʞ ʥʘʙʫʣʦ ʩʚʦʻʾ ʟʥʘʯʠʤʦʩʪʽ ʨʦʟʰʠʨʝʥʝ ʚʠʢʣʘʜʘʥʥʷ ʟʝʤʣʝʨʦʙʩʴʢʠʭ 

ʜʠʩʮʠʧʣʽʥ, ʱʦ ʙʫʣʦ ʚʠʢʣʠʢʘʥʦ ʟʤʽʥʘʤʠ ʫ ʩʫʩʧʽʣʴʥʦʤʫ ʪʘ ʝʢʦʥʦʤʽʯʥʦʤʫ ʞʠʪʪʽ 

ʢʨʘʾʥʠ ʪʘ ʚʠʤʘʛʘʣʦ ʫʧʨʘʚʠʪʝʣʽʚ ʨʽʣʴʥʠʢʽʚ ʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ 

ʢʦʤʝʨʮʽʡʥʦʤʫ ʛʦʩʧʦʜʘʨʶʚʘʥʥʽ. ʊʝʨʤʽʥ ʥʘʚʯʘʥʥʷ ʩʢʣʘʜʘʚ ʚʽʜ ʯʦʪʠʨʴʦʭ ʜʦ ʰʝʩʪʠ 

ʨʦʢʽʚ. 

ʋʯʠʣʠʱʝ ʟʤʽʮʥʶʚʘʣʦ ʪʘ ʨʦʟʰʠʨʶʚʘʣʦ ʤʘʪʝʨʽʘʣʴʥʦ ʪʝʭʥʽʯʥʫ ʙʘʟʫ ʪʘ 

ʪʝʦʨʝʪʠʯʥʫ ʧʽʜʛʦʪʦʚʢʫ ʫʯʥʽʚ. ʋ ʥʘʚʯʘʣʴʥʦ-ʚʠʨʦʙʥʠʯʦʤʫ ʢʦʤʧʣʝʢʩʽ ʥʘʚʯʘʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ: ʙʦʪʘʥʽʯʥʠʡ ʨʦʟʩʘʜʥʠʢ, ʜʦʩʣʽʜʥʝ ʧʦʣʝ ʟ ʨʦʩʣʠʥʥʠʮʪʚʘ ʪʘ 

ʟʝʤʣʝʨʦʙʩʪʚʘ, ʨʦʟʰʠʨʶʚʘʚʩʷ ʪʝʧʣʠʯʥʦ-ʦʨʘʥʞʝʨʝʡʥʠʡ ʢʦʤʧʣʝʢʩ, ʩʪʚʦʨʶʚʘʣʠʩʷ 

ʤʝʪʝʦʩʪʘʥʮʽʷ, ʧʘʩʽʢʘ, ʰʦʚʢʽʚʥʷ, ʜʝʢʦʨʘʪʠʚʥʽ ʪʘ ʧʣʦʜʦʚʽ ʨʦʟʩʘʜʥʠʢʠ, 

ʚʠʥʦʛʨʘʜʥʠʢ, ʛʦʨʦʜʥʽ ʥʘʩʘʜʞʝʥʥʷ, ʬʝʨʤʘ, ʙʫʣʦ ʧʨʠʻʜʥʘʥʦ ʣʽʩʦʚʫ ʜʘʯʫ 

çɹʽʣʦʛʨʫʜʽʚʩʴʢʠʡ ʣʽʩè. 

ʋ ʮʝʡ ʯʘʩ ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ ʟʘʢʽʥʯʠʣʠ ʚʠʧʫʩʢʥʠʢʠ, ʷʢʽ ʟʨʦʙʠʣʠ ʚʘʛʦʤʠʡ 

ʚʥʝʩʦʢ ʫ ʨʦʟʚʠʪʦʢ ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ï ʖ.ʈ. ʃʘʥʮʴʢʠʡ, 

ʌ.ʂ. ʂʘʣʘʡʜʘ, ɸ.ɯ. ʄʘʣʴʪʘ ï ʟ ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʩʘʜʽʚʥʠʮʪʚʘ, ɺ.ʉ. ɹʦʛʜʘʥ, 

ʉ.ɯ. ʇʝʨʝʩʚʻʪ, ɯ.ʇ. ɾʘʙʠʢʽʥ, ʄ.ʌ. ʃʶʙʦʯʢʘ, ʄ.ʗ. ʊʢʘʯʝʥʢʦ, ʆ.ʃ. ɭʬʽʤʦʚ, 

ʂ.ʂ. ʉʠʤʽʥʩʴʢʠʡ, ʄ.ɯ. ʉʫʩ, ʄ.ɯ. ʊʨʝʪʴʷʢʦʚ, ʁ.ʂ. ʇʘʯʦʩʴʢʠʡ, ʄ.ɯ. ʇʦʣʻʚʽʮʴʢʠʡ, 

ɺ.ɺ. ʉʦʢʦʣʦʚ, ɯ.ʇ. ɹʝʜʨʦ ï ʧʣʦʜʦʚʦʛʦ ʩʘʜʽʚʥʠʮʪʚʘ, ʥʘʩʽʥʥʠʮʪʚʘ, ʛʦʨʦʜʥʠʮʪʚʘ, 

ʣʽʩʽʚʥʠʮʪʚʘ; ʉ.ʌ. ʆʭʨʽʤʝʥʢʦ, ʄ.ɯ. ɺʦʽʥʦʚ ï ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʪʘ ʙʘʛʘʪʦ ʽʥ. [11]. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʞʠʪʪʻʚʠʡ ʽ ʪʚʦʨʯʠʡ ʰʣʷʭ ɸʥʜʨʽʷ ɯʚʘʥʦʚʠʯʘ 

ʄʘʣʴʪʠ ï ʫʯʥʷ ʋʤʘʥʩʴʢʦʛʦ ʫʯʠʣʠʱʘ ʟʝʤʣʝʨʦʙʩʪʚʘ ʽ ʩʘʜʽʚʥʠʮʪʚʘ, ʷʢ ʬʘʭʽʚʮʷ ʫ 

ʛʘʣʫʟʽ ʩʘʜʽʚʥʠʮʪʚʘ, ʧʝʜʘʛʦʛʘ, ʥʘʫʢʦʚʮʷ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʅʘ ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚʽʜʦʤʦʩʪʽ ʞʠʪʪʻʚʦʛʦ ʰʣʷʭʫ ɸ.ɯ. ʄʘʣʴʪʠ, ʬʦʨʤʫʚʘʥʥʷ ʡʦʛʦ ʷʢ 

ʥʘʫʢʦʚʮʷ ʪʘ ʧʝʜʘʛʦʛʘ. ɺʠʢʦʨʠʩʪʘʥʦ ʥʘʫʢʦʚʽ ʜʦʨʦʙʢʠ ʥʘʫʢʦʚʮʷ ʚ ʅʘʫʢʦʚʦʾ 

ʙʽʙʣʽʦʪʝʢʠ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʘʨʭʽʚʥʽ ʤʘʪʝʨʽʘʣʠ ʤʫʟʝʶ ʽʩʪʦʨʽʾ ʋʅʋʉ. ʊʘʢʩʦʥʦʤʽʯʥʘ 
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ʧʨʠʥʘʣʝʞʥʽʩʪʴ ʛʝʨʙʘʨʽʶ ʥʘʚʦʜʠʣʘʩʷ ʟʘ ʤʽʞʥʘʨʦʜʥʦʶ ʽʥʬʦʨʤʘʮʽʡʥʦʶ ʩʠʩʪʝʤʦʶ 

çThe Plant Listè [13]. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʋ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʴ ʚʽʜʦʤʠʭ ʪʘ ʚʘʛʦʤʠʭ 

ʧʦʩʪʘʪʝʡ ʫʯʠʣʠʱʘ ʟʘ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʦʧʨʘʮʶʚʘʥʥʷʤʠ, ʟʦʢʨʝʤʘ çʖʙʠʣʝʡʥʠʡ 

ʩʧʨʘʚʦʯʥʠʢ ʞʫʨʥʘʣʘ çʇʣʦʜʦʚʦʜʩʪʚʦè (1914)è, ʜʝ ʥʘʚʦʜʠʣʠʩʷ ʢʦʨʦʪʢʽ 

ʙʽʦʛʨʘʬʽʯʥʽ ʚʽʜʦʤʦʩʪʽ ʥʘʫʢʦʚʮʽʚ ʫ ʛʘʣʫʟʽ ʧʣʦʜʽʚʥʠʮʪʚʘ, ʚʠʚʯʝʥʦ ʞʠʪʪʻʚʠʡ ʪʘ 

ʪʚʦʨʯʠʡ ʰʣʷʭ ɸʥʜʨʽʷ ɯʚʘʥʦʚʠʯʘ ʄʘʣʴʪʠ [12]. 

ʅʘʨʦʜʠʚʩʷ ɸ.ɯ. ʄʘʣʴʪʘ 15 ʛʨʫʜʥʷ 1869 ʨ. ʫ ʩʘʜʠʙʽ 

ɻʨʠʚʥʝʢʠ ʉʘʚʝʥʩʴʢʦʾ ʚʦʣʦʩʪʽ ɺʝʥʜʝʥʩʴʢʦʛʦ ʧʦʚʽʪʫ 

ʃʠʬʣʷʥʜʩʴʢʦʾ ʛʫʙʝʨʥʽʾ (ʧʦʚʽʪ ʥʠʥʽ ʤ. ʎʝʩʽʩ ʚ ʃʘʪʚʽʾ) [1]. 

ʋ 1883 ʨ. ʚʽʥ ʚʩʪʫʧʠʚ ʜʦ ɻʦʨʠ-ɻʦʨʝʮʴʢʦʛʦ 

ʟʝʤʣʝʨʦʙʩʴʢʦʛʦ ʫʯʠʣʠʱʘ, ʘ ʚʞʝ ʚ 1889 ʨ. ʥʘ ʰʦʩʪʦʤʫ ʨʦʮʽ 

ʥʘʚʯʘʥʥʷ ʧʝʨʝʚʽʚʩʷ ʜʦ ʋʤʘʥʩʴʢʦʛʦ ʩʝʨʝʜʥʴʦʛʦ ʫʯʠʣʠʱʘ 

ʩʘʜʽʚʥʠʮʪʚʘ ʽ ʟʝʤʣʝʨʦʙʩʪʚʘ ʥʘ ʰʦʩʪʠʡ ʨʽʢ ʥʘʚʯʘʥʥʷ ʪʘ 

ʟʘʢʽʥʯʠʚ ʫʩʧʽʰʥʦ ʚ 1890 ʨ. ʋ ʘʨʭʽʚʘʭ ʄʫʟʝʶ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʩʝʨʝʜ ʘʙʝʪʢʦʚʦʛʦ ʧʦʢʘʞʯʠʢʫ ʚʠʧʫʩʢʥʠʢʽʚ ʨʽʢ ʚʢʘʟʘʥʦ ï 1891 ʨ., ʤʦʞʣʠʚʦ ʮʝ 

ʪʝʭʥʽʯʥʘ ʧʦʤʠʣʢʘ, ʘʙʦ ʞ ʚʽʥ ʟʘʣʠʰʠʚʩʷ ʱʝ ʥʘ ʦʜʠʥ ʨʽʢ ʧʨʘʢʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ. 

ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʫʯʠʣʠʱʘ ɼʝʧʘʨʪʘʤʝʥʪʦʤ ɿʝʤʣʝʨʦʙʩʪʚʘ ʚʽʥ ʙʫʚ 

ʚʽʜʨʷʜʞʝʥʠʡ ʪʝʨʤʽʥʦʤ ʥʘ ʜʚʘ ʨʦʢʠ ʜʦ ʩʘʜʦʚʠʭ ʟʘʢʣʘʜʽʚ ï ɺ. ʂʨʽʩʪʝʨʘ, ʤ. ʂʠʾʚ, ʽ 

ʥʘ ʜʝʚôʷʪʴ ʤʽʩʷʮʽʚ ʜʦ ʆʜʝʩʴʢʦʛʦ ʤʽʩʴʢʦʛʦ ʨʦʟʩʘʜʥʠʢʘ ʟ ʫʜʦʩʢʦʥʘʣʝʥʥʷʤ ʥʘʚʠʢʽʚ 

ʫ ʛʘʣʫʟʽ ʩʘʜʽʚʥʠʮʪʚʘ. ʇʽʩʣʷ ʯʦʛʦ ɼʝʧʘʨʪʘʤʝʥʪ ʢʦʤʘʥʜʠʨʫʚʘʚ ʡʦʛʦ ʥʘ ʜʚʘ ʨʦʢʠ 

ʟʘʢʦʨʜʦʥ, ʷʢ ʟʜʽʙʥʦʛʦ ʤʦʣʦʜʦʛʦ, ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʬʘʭʽʚʮʷ [12]. 

ɺʽʜʤʽʪʠʤʦ, ʱʦ ɸ.ɯ. ʄʘʣʴʪʘ ʧʨʘʢʪʠʢʫʚʘʚʩʷ ʚ ʉʭʽʜʥʽʡ ʇʨʫʩʽʾ ʫ 

ʇʨʦʩʢʘʫʩʴʢʦʤʫ ʧʦʤʦʣʦʛʽʯʥʦʤʫ ʽʥʩʪʠʪʫʪʽ, ʤ. ʇʨʦʩʢʘʫ ʫ ɺʝʨʭʥʽʡ ʉʠʣʝʟʽʾ (ʥʠʥʽ 

ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʘ ʇʦʣʴʱʘ); ʚ ʫʩʪʘʥʦʚʘʭ ʅʽʤʝʯʯʠʥʠ: ʇʦʤʦʣʦʛʽʯʥʤʠʡ ʽʥʩʪʠʪʫʪ 

ʜʦʢʪʦʨʘ ʃʶʢʘʩʘ, ʤ. ʈʝʡʪʣʽʥʛʝʥ; ɻʝʡʟʝʥʛʝʡʤʩʴʢʝ ʂʦʨʦʣʽʚʩʴʢʝ ʫʯʠʣʠʱʝ 

ʧʣʦʜʽʚʥʠʮʪʚʘ, ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʪʘ ʚʠʥʦʨʦʙʩʪʚʘ, ʤ. ɻʝʡʟʝʥʛʝʤ ʥʘ ʨ. ʈʝʡʥʽ; ʚ 

ʩʘʜʽʚʥʠʯʦʤʫ ʟʘʢʣʘʜʽ ʃ. ʐʧʝʪʘ, ʦʢʦʣʠʮʽ ʤ. ɹʝʨʣʽʥ; ʥʘʩʽʥʥʻʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ 

ʌʨʘʥʮʘ-ɸʥʪʦʥʘ ɻʘʘʛʝ, ʤ. ɽʨʬʫʨʪ [2]. 

https://ru.wikipedia.org/wiki/The_Plant_List
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ʇʽʩʣʷ ʧʦʚʝʨʥʝʥʥʷ ʪʘ ʦʪʨʠʤʘʥʥʷ ʛʨʫʥʪʦʚʥʠʭ ʟʥʘʥʴ ɸ. ʄʘʣʴʪʘ ʧʦʜʘʚ 

ʦʙôʻʤʥʠʡ ʟʚʽʪ ʟʘʢʦʨʜʦʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʩʪʘʞʫʚʘʥʥʷ. ʋ ʧʝʨʽʦʜ ʟ 4 ʪʨʘʚʥʷ ʧʦ 28 

ʯʝʨʚʥʷ 1895 ʨ. ʙʫʚ ʥʘʧʨʘʚʣʝʥʠʡ ʽ ʧʨʘʮʶʚʘʚ ʚʠʢʣʘʜʘʯʝʤ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʝʜʤʝʪʽʚ 

ʫ ʎʘʨʩʴʢʦ-ʉʣʦʚôʷʥʩʴʢʽʡ ʰʢʦʣʽ ʩʘʜʽʚʥʠʮʪʚʘ ʪʘ ʛʦʨʦʜʥʠʮʪʚʘ. 28 ʣʠʧʥʷ 1895 ʽ ʜʦ 

28 ʙʝʨʝʟʥʷ 1897 ʨʨ. ɸ. ʄʘʣʴʪʘ ʚʠʢʣʘʜʘʚ ʩʘʜʽʚʥʠʮʪʚʦ ʽ ʛʦʨʦʜʥʠʮʪʚʦ ʫ 

ɾʠʟʜʨʠʥʩʴʢʦʤʫ ʤʽʩʴʢʦʤʫ ʫʯʠʣʠʱʽ, ʤ. ɾʠʟʜʨʘ ʂʘʣʫʟʴʢʦʾ ʛʫʙʝʨʥʽʾ (ʈʦʩʽʷ). ʋ 

ʙʝʨʝʟʥʽ 1897 ʨ. ʧʦʚʝʨʥʫʚʩʷ ʜʦ ʨʦʙʦʪʠ ʚ ʎʘʨʩʴʢʦ-ʉʣʦʚôʷʥʩʴʢʫ ʰʢʦʣʫ 

ʩʘʜʽʚʥʠʮʪʚʘ ʪʘ ʛʦʨʦʜʥʠʮʪʚʘ, ʚ ʦʢʦʣʠʮʷʭ ʤ. ʇʘʚʣʦʚʩʴʢ, ʇʝʪʨʦʛʨʘʜʩʴʢʦʾ ʛʫʙʝʨʥʽʾ 

ʪʘ ʦʙʽʡʥʷʚ ʧʦʩʘʜʫ ʾʾ ʫʧʨʘʚʠʪʝʣʷ. ʊʫʪ ʚʽʥ ʧʨʦʧʨʘʮʶʚʘʚ ʜʦ ʩʝʨʧʥʷ 1906 ʨ. [2, 12]. 

ɸʥʘʣʽʟʫʶʯʠ ʥʘʫʢʦʚʽ ʧʨʘʮʽ ɸ.ɯ. ʄʘʣʴʪʠ çʂʣʫʙʥʠʢʘ ʠ ʟʝʤʣʷʥʠʢʘ ʚ 

ʦʢʨʝʩʪʥʦʩʪʷʭ ʉ.-ʇʝʪʝʨʙʫʨʛʘè (1904), çʀʟ ʝʢʩʢʫʨʩʠʡ ʧʦ ʃʫʞʩʢʦʤʫ ʫʝʟʜʫè 

(1904), çɺʠʛʦʥʢʘ ʟʝʤʣʷʥʠʢʠ ʚ ʭʦʣʦʜʥʠʭ ʧʘʨʥʠʢʘʭè, ʟʥʘʡʦʤʠʤʩʷ ʟ ʪʝʭʥʽʢʦʶ 

ʚʠʨʦʱʫʚʘʥʥʷ ʩʘʜʦʚʠʭ, ʧʣʦʜʦʚʠʭ ʽ ʷʛʽʜʥʠʭ ʢʫʱʦʚʠʭ ʢʫʣʴʪʫʨ, ʩʪʚʦʨʝʥʥʷʤ 

ʨʦʟʩʘʜʥʠʭ ʚʽʜʜʽʣʝʥʴ ʟ ʦʪʨʠʤʘʥʥʷ ʷʢʽʩʥʦʛʦ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʚʠʩʦʢʦʚʨʦʞʘʡʥʠʭ ʩʦʨʪʽʚ ʩʫʥʠʮʽ (ɹʽʣʘ ɸʥʘʥʘʩʥʘ çWhite Pine appleè, ɸʜʘʤ ʂʦʭ 

çGarten-Jnspektor Adam Kochè, ʈʦʟʙʝʨʽ ʄʘʢʩʠʤʘ çRoseberry maximaè, 

ʉʘʤʦʜʝʨʞʝʮʴ çRoyal Sovereignè, ʅʦʙʝʣʴ çLaxton Nobleè, ʂʦʨʦʣʴ ʉʘʢʩʦʥʩʴʢʠʡ 

Konig albert von Sachsen), ʷʙʣʫʥʽ (ɸʥʪʦʥʦʚʢʘ, Amtmann, ʆʙʨʘʟ, ʃʽʬʣʷʥʜʩʴʢʝ 

ɻʨʘʬʝʥʰʪʝʡʥʩʴʢʝ, ɹʦʨʦʚʠʥʢʘ, ʂʦʨʠʯʥʝ, ɸʧʦʨʪ, ʊʽʪʦʚʢʘ, ʉʶʡʩʣʝʧʧʝʨ, ɹʝʣʴ-

ʬʣʝʨ (Belle Fleur gelber), ʂʨʠʤʢʘ, ʃʠʪʦʚʩʴʢʘ ʇʝʧʠʥʢʘ) ʪʘ ʽʥ. ɺʽʥ 

ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʚ ʾʭ ʷʢʽʩʪʴ, ʪʝʭʥʦʣʦʛʽʶ ʪʘ ʟʜʘʪʥʽʩʪʴ ʜʦ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ ʫ 

ʜʘʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʟʦʥʘʭ ʪʘ ʨʦʟʨʘʭʫʚʘʚ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ. ɿʘ ʩʤʘʢʦʚʠʤʠ ʷʢʦʩʪʷʤʠ, 

ʚʝʣʠʯʠʥʦʶ ʧʣʦʜʽʚ, ʾʭ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʜʣʷ ʧʝʨʝʨʦʙʢʠ (ʚʘʨʝʥʥʷ) 

ʪʘ ʩʪʽʡʢʦʩʪʽ ʜʦ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʥʘ ʚʽʜʜʘʣʝʥʽ ʪʝʨʠʪʦʨʽʾ ʥʘʜʘʚʘʚ ʧʝʨʝʚʘʛʫ ʩʦʨʪʘʤ 

ï Roseberry maxima, Laxton Noble.  

ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʧʨʦʧʘʛʫʚʘʚ ʩʦʨʪʠ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ɸ.ɯ. ʄʘʣʴʪʘ ʫ 

ʩʚʦʾʭ ʧʨʘʮʷʭ, ʪʽ, ʷʢʽ ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʱʝ ʚʪʽʣʠʚ ʫ ʩʚʦʾ ʟʜʦʙʫʪʽ ʟʥʘʥʥʷ ʟ 

ʧʣʦʜʽʚʥʠʮʪʚʘ ʟʘ ʨʦʢʠ ʥʘʚʯʘʥʥʷ ʚ ʫʯʠʣʠʱʽ ʋʤʘʥʽ, ʥʘʤʘʛʘʚʩʷ ʚʞʝ ʫʜʦʩʢʦʥʘʣʠʪʠ 

ʪʝʭʥʦʣʦʛʽʶ ʚʠʨʦʱʫʚʘʥʥʷ ʚ ʽʥʰʽʡ ʢʣʽʤʘʪʠʯʥʽʡ ʟʦʥʽ. ɸʜʞʝ ʛʦʨʪʘʶʯʠ ʩʝʨʽʡʥʽ 

ʱʦʨʽʯʥʽ ʚʠʜʘʥʥʷ ʩʪʘʨʦʜʨʫʢʽʚ ʅʘʫʢʦʚʦʾ ʙʽʙʣʽʦʪʝʢʠ ʋʅʋʉ çʂʘʪʘʣʦʛ ʬʨʫʢʪʦʚʳʭ ʠ 
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ʜʝʢʦʨʘʪʠʚʥʳʭ ʜʝʨʝʚ, ʢʫʩʪʘʨʥʠʢʦʚ, ʜʠʯʢʦʚ ʠ ʯʝʨʝʥʢʦʚ ʋʤʘʥʩʢʦʛʦ ʎʘʨʠʮʳʥʦʛʦ 

ʩʘʜʘ, ʠʤʝʶʱʠʭʩʷ ʜʣʷ ʧʨʦʜʘʞʠè (1893-1900 ʨʨ.) [3] ʥʘʤʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 

ʥʘʜʨʫʢʦʚʘʥʽ ʩʧʠʩʢʠ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʚʠʜʽʚ, ʩʦʨʪʽʚ ʟʘ ʢʝʨʽʚʥʠʮʪʚʘ ʜʠʨʝʢʪʦʨʘ 

ʫʯʠʣʠʱʘ ɼ.ʉ. ʃʝʚʘʥʜʠ ʪʘ ʛʦʣʦʚʥʦʛʦ ʩʘʜʽʚʥʠʯʦʛʦ ʎʘʨʠʮʠʥʦʛʦ ʩʘʜʫ ʖ.ʈ. 

ʃʘʥʮʴʢʦʛʦ, ʱʦ ʪʘʢʽ ʩʦʨʪʠ ʙʫʣʠ ʚ ʥʘʷʚʥʦʩʪʽ ʪʘ ʧʨʦʧʘʛʫʚʘʣʠʩʷ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʚ 

ʽʥʰʽ ʩʘʜʦʚʽ ʫʩʪʘʥʦʚʠ. ʁʤʦʚʽʨʥʦ, ɸ.ɯ. ʄʘʣʴʪʘ ʥʘʚʽʪʴ ʤʽʛ ʦʪʨʠʤʘʪʠ ʩʘʜʠʚʥʠʡ 

ʤʘʪʝʨʽʘʣ ʚ ʨʽʜʥʦʤʫ ʫʯʠʣʠʱʽ ʟ ʤʝʪʦʶ ʟʤʽʮʥʝʥʥʷ ʥʘʫʢʦʚʦʾ ʙʘʟʠ ʚʠʚʯʝʥʥʷ, 

ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ. 

ɺʽʜʤʽʪʠʤʦ, ʱʦ ʧʝʨʝʚʘʛʠ ʩʦʨʪʦʚʠʚʯʝʥʥʷ ʫʜʦʩʢʦʥʘʣʶʚʘʣʠʩʷ ʚ ʫʤʦʚʘʭ 

ʨʦʙʦʪʠ ɸ.ɯ. ʄʘʣʴʪʠ ʚ ʫʯʠʣʠʱʽ (ʟʘ ʤʽʩʮʝʤ ʨʦʙʦʪʠ) ʙʫʣʦ ʧʦʢʨʘʱʝʥʦ ʤʘʪʝʨʽʘʣʴʥʦ-

ʪʝʭʥʽʯʥʫ ʙʘʟʫ ʟ ʧʦʙʫʜʦʚʦʶ ʪʝʧʣʠʮʴ ʽʟ ʚʦʜʷʥʠʤ ʦʧʘʣʝʥʥʷʤ, ʢʦʪʝʣʴʥʷʤʠ, ʞʠʪʣʦʤ 

ʜʣʷ ʩʘʜʽʚʥʠʢʘ ʪʘ ʨʦʟʰʠʨʝʥʥʷʤ ʩʦʨʪʠʤʝʥʪʫ ʨʦʩʣʠʥ. ʋ ʪʝʧʣʠʮʷʭ ʪʘʢʦʞ ʙʫʣʦ 

ʟʽʙʨʘʥʦ ʧʦʥʘʜ 100 ʮʽʥʥʠʭ ʝʢʟʝʤʧʣʷʨʽʚ ʨʦʩʣʠʥ, ʧʦʧʦʚʥʠʚʩʷ ʚʠʜʦʚʠʡ ʩʢʣʘʜ 

ʢʦʣʝʢʮʽʡ ʢʨʦʪʦʥʽʚ, ʣʘʪʘʥʽʾ, ʧʘʧʦʨʦʪʝʡ, ʜʨʘʮʝʥ ʪʘ ʽʥ. ʮʽʢʘʚʠʭ, ʧʦʧʫʣʷʥʠʟʦʚʘʥʠʭ 

ʢʽʤʥʘʪʥʠʭ ʨʦʩʣʠʥ. ʋ ʩʚʦʾʡ ʤʦʥʦʛʨʘʬʽʾ ʚʽʥ ʦʧʠʩʫʚʘʚ ʩʚʦʾ ʨʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ 

ʚʠʨʦʱʫʚʘʥʥʷ ʨʘʥʥʽʭ ʟʝʣʝʥʥʠʭ ʽ ʚʘʞʣʠʚʠʭ ʦʚʦʯʝʚʠʭ ʢʫʣʴʪʫʨ, ʛʨʠʙʽʚ, ʧʣʦʜʦʚʠʭ, 

ʷʛʽʜʥʠʭ ʢʫʣʴʪʫʨ ʚ ʫʤʦʚʘʭ ʟʘʢʨʠʪʦʛʦ ʪʘ ʚʽʜʢʨʠʪʦʛʦ ʛʨʫʥʪʫ (ʭʦʣʦʜʥʽ ʧʘʨʥʠʢʠ) ʟ 

ʧʦʻʜʥʘʥʥʷʤ ʧʨʦʤʠʩʣʦʚʠʭ ʫʩʪʘʥʦʚ ʪʦʛʦ ʯʘʩʫ: çéʇʨʠ ʵʪʦʤ ʷ ʧʦʣʴʟʫʶʩʴ ʢʘʢ 

ʣʠʯʥʠʤ ʩʚʦʠʤ ʦʧʳʪʦʤ, ʪʘʢ ʠ ʦʧʳʪʦʤ ʠʟʚʝʩʪʥʳʭ ʟʥʘʪʦʢʦʚ ʪʝʧʣʠʯʥʦʡ ʠ 

ʧʘʨʥʠʢʦʚʦʡ ʚʳʛʦʥʢʠ, ʟʘʠʤʩʪʚʫʷ ʫʢʘʟʘʥʠʷ, ʨʘʩʯʝʪʳ ʩʪʦʠʤʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʨʦʜʫʢʪʦʚ ʚʳʛʦʥʢʠ ʠʟ ʪʘʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʫʱʝʩʪʚʫʶʱʘʛʦ ʫ ʥʘʩ ʚ ʈʦʩʩʠʠ 

ʧʘʨʥʠʢʦʚʦʛʦ ʠ ʪʝʧʣʠʯʥʦʛʦ ʧʨʦʤʳʩʣʘéè[6-9]. 

ʅʘ ʪʦʡ ʯʘʩ ʩʘʜʽʚʥʠʯʽ ʫʯʠʣʠʱʘ, ʛʦʩʧʦʜʨʩʪʚʘ ʪʘ ʘʤʘʪʦʨʠ, ʧʨʠʡʤʘʣʠ ʘʢʪʠʚʥʫ 

ʫʯʘʩʪʴ ʫ ɺʩʝʨʦʩʽʡʩʴʢʠʭ ʚʠʩʪʘʚʢʘʭ ʽ ʧʨʦʧʦʥʫʚʘʣʠ ʩʚʦʾ ʟʜʦʙʫʪʢʠ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ, 

ʘ ʪʘʢʦʞ ʦʪʨʠʤʘʪʠ ʧʨʦʜʫʢʮʽʶ ʩʧʦʞʠʚʘʯʘʤ. ɿʘ ʚʠʩʦʢʽ ʥʘʫʢʦʚʽ ʜʦʩʷʛʥʝʥʥʷ 

ʥʘʡʢʨʘʱʽ ʫʩʪʘʥʦʚʠ ʥʘʛʦʨʦʜʞʫʚʘʣʠ ʩʨʽʙʥʠʤʠ ʪʘ ʟʦʣʦʪʠʤʠ ʤʝʜʘʣʷʤʠ. ɿʘ ʧʝʨʽʦʜ 

ʩʚʦʻʾ ʨʦʙʦʪʠ ɸ.ɯ. ʄʘʣʴʪʘ ʧʨʠʡʤʘʚ ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʫ ʚʠʩʪʘʚʢʦʚʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʷʢʘ 

ʧʨʦʭʦʜʠʣʘ ʚ ʪʘʢʠʭ ʚʝʣʠʢʠʭ ʤʽʩʪʘʭ, ʷʢ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʟʽ, ʂʠʻʚʽ, ʍʘʨʢʦʚʽ.  

ʋ ʩʚʦʾʡ ʧʨʘʮʽ ɯ.ʄ. ɻʦʥʯʘʨʝʥʢʦ [2] ʚʽʜʤʽʪʠʣʘ ʡ ʫʯʘʩʪʴ ʎʘʨʩʴʢʦ-

ʉʣʦʚôʷʥʩʴʢʦʾ ʰʢʦʣʠ ʩʘʜʽʚʥʠʮʪʚʘ ʪʘ ʛʦʨʦʜʥʠʮʪʚʘ ʫ II  ɺʩʝʨʦʩʽʡʩʴʢʽʡ ʚʠʩʪʘʚʮʽ 
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ʩʘʜʽʚʥʠʮʪʚʘ (1899), ʷʢʘ ʦʪʨʠʤʘʣʘ ɺʝʣʠʢʫ ʩʨʽʙʥʫ ʤʝʜʘʣʴ ʟʘ ʧʨʝʜʩʪʘʚʣʝʥʽ ʩʫʰʝʥʽ 

ʧʣʦʜʠ ʽ ʦʚʦʯʽ, ʞʝʣʝ ʽ ʧʘʩʪʠʣʫ, ʢʚʽʪʠ, ʫʯʥʽʚʩʴʢʽ ʨʦʙʦʪʠ (ʧʨʝʤʽʷ ʙʘʨʦʥʘ ʅ.ɸ. ɺʽʪʪʝ) 

ʪʘ ʧʨʝʤʽʷ ʇʣʘʫʪʽʥʘ ʟʘ ʧʨʝʜʩʪʘʚʣʝʥʽ ʟʨʘʟʢʠ ʙʝʛʦʥʽʡ ʪʘ ʛʚʦʟʜʠʢ (ʩʝʨʝʜʥʷ ʩʨʽʙʥʘ 

ʤʝʜʘʣʴ). 

ʊʘʢʦʞ, ɸ.ɯ. ʄʘʣʴʪʘ ʙʫʚ ʧʦʯʝʩʥʠʤ ʯʣʝʥʦʤ ɯʤʧʝʨʘʪʦʩʴʢʦʛʦ ʈʦʩʽʡʩʴʢʦʛʦ 

ʪʦʚʘʨʠʩʪʚʘ ʧʣʦʜʦʚʦʜʽʚ, ʯʣʝʥʦʤ ʝʢʩʧʝʨʪʥʠʭ ʢʦʤʽʩʽʡ ʪʦʚʘʨʠʩʪʚʘ (ʟ 1904 ʨ.), ʱʦ 

ʚʽʜʤʽʯʝʥʦ ʫ ʱʦʤʽʩʷʯʥʠʢʫ ʞʫʨʥʘʣʫ çʇʣʦʜʦʚʦʜʩʪʚʦè, ʉ.-ʇʝʪʝʨʙʫʨʛ. ʋ 

ʧʦʚʽʜʦʤʣʝʥʥʷʭ ʧʨʦ ʜʽʷʣʴʥʽʩʪʴ ʪʦʚʘʨʠʩʪʚʘ ʚʽʜʤʽʯʝʥʘ ʡʦʛʦ ʫʯʘʩʪʴ ʫ ʟʘʩʽʜʘʥʥʷʭ, 

ʦʙʛʦʚʦʨʝʥʥʷʭ ʪʘ ʨʝʮʝʥʟʫʚʘʥʥʽ ʩʪʘʪʝʡ ʥʘʫʢʦʚʮʷʤʠ ʪʦʚʘʨʠʩʪʚʘ. ʋ ʧʨʦʪʦʢʦʣʘʭ 

ʟʘʩʽʜʘʥʴ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ, ʱʦ 5 ʣʶʪʦʛʦ 1905 ʨ. ɸ.ɯ. ʄʘʣʴʪʫ ʦʙʨʘʥʦ ʥʘ ʧʦʩʘʜʫ 

ʧʝʨʰʦʛʦ ʩʝʢʨʝʪʘʨʷ ʊʦʚʘʨʠʩʪʚʘ ʟ ʪʨʠʨʽʯʥʠʤ ʪʝʨʤʽʥʦʤ ʨʦʙʦʪʠ (1905-1908 ʨʨ.), 

ʟʘʤʽʥʠʚʰʠ ʧʨʠ ʮʴʦʤʫ ʱʝ ʦʜʥʦʛʦ ʽʟ ʚʽʜʦʤʠʭ ʫʯʥʽʚ ʋʤʘʥʩʴʢʦʛʦ ʫʯʠʣʠʱʘ 

ʟʝʤʣʝʨʦʙʩʪʚʘ ʽ ʩʘʜʽʚʥʠʮʪʚʘ, ʚʠʢʣʘʜʘʯʘ, ʫʯʝʥʦʛʦ-ʧʦʤʦʣʦʛʘ, ʟʘʩʥʦʚʥʠʢʘ 

ʥʘʫʢʦʚʦʛʦ ʧʣʦʜʽʚʥʠʮʪʚʘ, ʘʢʘʜʝʤʽʢʘ ɺʘʩʠʣʷ ɺʘʩʠʣʴʦʚʠʯʘ ʇʘʰʢʝʚʠʯʘ [4, 12]. 

ɺʚʘʞʘʻʤʦ, ʱʦ ɺ.ɺ. ʇʘʰʢʝʚʠʯ ʙʫʚ ʜʣʷ ɸ.ɯ. ʄʘʣʴʪʠ ʥʘʫʢʦʚʠʤ ʥʘʩʪʘʚʥʠʢʦʤ ʽ 

ʧʨʠʚʠʚ ʟʥʘʥʥʷ ʜʦ ʧʣʦʜʽʚʥʠʮʪʚʘ ʪʘ ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʩʘʜʽʚʥʠʮʪʚʘ ʱʝ ʚ ʶʥʘʮʴʢʽ 

ʨʦʢʠ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ ʚ ʋʤʘʥʩʴʢʦʤʫ ʫʯʠʣʠʱʽ. ʆʩʢʽʣʴʢʠ, ʜʽʷʣʴʥʽʩʪʴ ɺ.ɺ. 

ʇʘʰʢʝʚʠʯʘ ʚ ʋʤʘʥʽ ʧʨʦʡʰʣʘ ʟ ʢʚʽʪʥʷ 1885 ʽ ʪʨʠʚʘʣʘ ʜʦ ʩʽʯʥʷ 1892 ʨʨ. ɺʽʥ, ʷʢ 

ʚʠʢʣʘʜʘʯ ʙʦʪʘʥʽʢʠ, ʩʘʜʽʚʥʠʮʪʚʘ, ʛʦʣʦʚʥʠʡ ʩʘʜʽʚʥʠʢ ʎʘʨʠʮʠʥʦʛʦ ʩʘʜʫ, ʩʪʚʦʨʠʚ 

çɸʥʛʣʽʡʩʴʢʠʡ ʧʘʨʢè, ʘʙʦ ɸʨʙʦʨʝʪʫʤ ʟ ʧʽʜʽʙʨʘʥʠʤ ʯʠʩʣʝʥʥʠʤ ʘʩʦʨʪʠʤʝʥʪʦʤ 

ʽʥʪʨʦʜʫʢʦʚʘʥʠʭ ʝʢʟʦʪʠʯʥʠʭ ʧʦʨʽʜ ʜʝʨʝʚ ʪʘ ʢʫʱʽʚ, ʟʘʢʣʘʚ ʧʦʤʦʣʦʛʽʯʥʠʡ ʽ 

ʬʦʨʤʦʚʠʡ ʩʘʜ, ʟʘʡʤʘʚʩʷ ʢʫʣʴʪʠʚʘʮʽʻʶ ʚʠʥʦʛʨʘʜʫ, 

ʨʦʟʨʦʙʠʚ ʪʝʭʥʽʯʥʫ ʧʝʨʝʨʦʙʢʫ ʧʣʦʜʦʚʦ-ʷʛʽʜʥʠʭ 

ʢʫʣʴʪʫʨ. ɺʩʝ ʮʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʩʦʢʽ, ʛʨʫʥʪʦʚʥʽ 

ʟʥʘʥʥʷ ʚʠʢʣʘʜʘʯʘ, ʷʢʽ ʚʽʥ ʟʫʤʽʚ ʧʨʠʚʠʪʠ ʩʚʦʾʤ 

ʫʯʥʷʤ, ʟʦʢʨʝʤʘ ɸ.ɯ. ʄʘʣʴʪʽ, ʱʦ ʜʘʣʦ ʧʦʰʪʦʚʭ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʚʠʩʦʢʦʢʣʘʩʥʦʛʦ ʬʘʭʽʚʮʷ. 

ɸ.ɯ. ʄʘʣʴʪʘ ʫ ʧʝʨʽʦʜ ʚʩʴʦʛʦ ʩʚʦʛʦ ʞʠʪʪʷ 

ʫʜʦʩʢʦʥʘʣʶʚʘʚ ʽ ʧʨʠʤʥʦʞʫʚʘʚ ʟʥʘʥʥʷ ʟ 

ʩʘʜʽʚʥʠʮʪʚʘ. ʊʘʢ, ʟ ʞʦʚʪʥʷ 1906 ʨ. ʚʽʥ ʥʘʚʯʘʚʩʷ ʫ 
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ʄʦʩʢʦʚʩʴʢʦʤʫ ʩ.-ʛ. ʽʥʩʪʠʪʫʪʽ. ɿ ʣʶʪʦʛʦ 1909 ʨ. ʧʦ 1 ʣʠʧʥʷ 1911 ʨ. ʧʨʘʮʶʚʘʚ 

ʜʽʣʴʥʠʯʠʤ ʘʛʨʦʥʦʤʦʤ ʄʦʩʢʦʚʩʴʢʦʾ ʇʦʚʽʪʥʦʾ ɿʝʤʩʴʢʦʾ ʋʧʨʘʚʠ ʩʘʜʦʚʦʛʦ ʪʘ 

ʛʦʨʦʜʥʴʦʛʦ ʨʘʡʦʥʫ ʄʦʩʢʦʚʩʴʢʦʛʦ ʧʦʚʽʪʫ. ɸ.ɯ. ʄʘʣʴʪʘ ʙʫʚ ʟʤʫʰʝʥʠʡ ʧʦʣʠʰʠʪʠ 

ʩʚʦʶ ʧʦʩʘʜʫ ʱʦʙ ʟʘʚʝʨʰʠʪʠ ʥʘʚʯʘʥʥʷ ʚ ʽʥʩʪʠʪʫʪʽ. ʋ ʛʨʫʜʥʽ 1912 ʨ. ʚʽʥ ʫʩʧʽʰʥʦ 

ʟʘʢʽʥʯʠʚ ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ ʪʘ ʦʪʨʠʤʘʚ ʟʚʘʥʥʷ ʚʯʝʥʦʛʦ ʘʛʨʦʥʦʤʘ ʧʝʨʰʦʛʦ 

ʨʦʟʨʷʜʫ [12].  

ʋ ʮʝʡ ʯʘʩ ʚʽʥ ʘʢʪʠʚʥʦ ʟʘʡʤʘʚʩʷ ʥʘʫʢʦʚʦʶ ʨʦʙʦʪʦʶ ʪʘ ʚʠʩʚʽʪʣʶʚʘʚ ʩʚʦʾ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʧʨʘʮʷʭ çʇʣʦʜʦʩʤʝʥʳ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʘʨʥʠʢʦʚʦʡ ʢʫʣʴʪʫʨʝè (1905), 

ʤʦʥʦʛʨʘʬʽʷʭ ï çʂʫʣʴʪʫʨʘ ʟʝʤʣʷʥʠʢʠ ʠ ʢʣʫʙʥʠʢʠè, 

çʋʩʪʨʦʡʩʪʚʦ ʧʨʦʩʪʝʡʰʠʭ ʪʝʧʣʠʮ ʜʣʷ ʚʳʛʦʥʢʠ 

ʦʚʦʱʝʡ, ʷʛʦʜ ʠ ʧʣʦʜʦʚè (1909). ɺʦʥʠ ʦʭʦʧʣʶʶʪʴ 

ʜʦʩʣʽʜʞʝʥʥʷ ʽʥʪʝʥʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʝʜʝʥʥʷ 

ʢʫʣʴʪʫʨ ʛʦʨʦʜʥʠʮʪʚʘ ʪʘ ʧʣʦʜʽʚʥʠʮʪʚʘ ʚ ʛʘʣʫʟʽ 

ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ 

ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ. ʅʠʥʽ ʚʠʜʘʥʥʷ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʬʦʥʜʽ 

ʤʫʟʝʡʥʦʾ ʢʽʤʥʘʪʠ ʅʘʫʢʦʚʦʾ ʙʽʙʣʽʦʪʝʢʠ 

ʫʥʽʚʝʨʩʠʪʝʪʫ. ʋ ʞʫʨʥʘʣʽ çʇʣʦʜʦʚʦʜʩʪʚʦè 

ʦʧʫʙʣʽʢʦʚʘʥʦ ʙʽʣʴʰʝ ʪʨʠʥʘʜʮʷʪʠ ʥʘʫʢʦʚʠʭ ʩʪʘʪʝʡ.  
 

ʅʘʫʢ 
ʋ ʙʝʨʝʟʥʽ 1913 ʨ. ɸ.ɯ. ʄʘʣʴʪʫ ʧʨʠʟʥʘʯʘʶʪʴ ʥʘ ʧʦʩʘʜʫ ʚʠʢʣʘʜʘʯʘ ʚ 

ʋʤʘʥʩʴʢʝ ʫʯʠʣʠʱʝ ʟʝʤʣʝʨʦʙʩʪʚʘ ʽ ʩʘʜʽʚʥʠʮʪʚʘ, ʘ ʟ ʞʦʚʪʥʷ ʚʽʥ ʦʙʽʡʥʷʚ ʧʦʩʘʜʫ 

ʫʧʨʘʚʠʪʝʣʷ ʎʘʨʠʮʠʥʠʤ ʩʘʜʦʤ ʪʘ ʚʠʢʦʥʫʚʘʚ ʦʙʦʚôʷʟʢʠ ʽʥʩʧʝʢʪʦʨʘ ʉʘʜʦʚʦʛʦ 

ʚʽʜʜʽʣʝʥʥʷ ʫʯʠʣʠʱʘ, ʧʨʦʧʨʘʮʶʚʘʚʰʠ ʜʦ 1922 ʨ., ʟʛʽʜʥʦ ʘʨʭʽʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʤʫʟʝʶ ʽʩʪʦʨʽʾ ʋʤʘʥʩʴʢʦʛʦ ʅʋʉ. 

Cʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʟʘ ʢʝʨʽʚʥʠʮʪʚʘ ʜʦʩʚʽʜʯʝʥʦʛʦ ʥʘʫʢʦʚʮʷ, ʦʨʛʘʥʽʟʘʪʦʨʘ 

ɸ.ɯ. ʄʘʣʴʪʠ ʨʦʙʦʪʘ ʫ ʥʘʧʨʷʤʢʫ ʧʣʦʜʽʚʥʠʮʪʚʘ, ʛʦʨʦʜʥʠʮʪʚʘ ʪʘ ʜʝʢʦʨʘʪʠʚʥʦʛʦ 

ʩʘʜʽʚʥʠʮʪʚʘ ʧʨʠʤʥʦʞʫʚʘʣʘʩʷ, ʫʜʦʩʢʦʥʘʣʶʚʘʣʘʩʷ ʪʘ ʥʘʙʫʚʘʣʘ ʯʠʥʥʦʩʪʽ. ʋ ʮʝʡ 

ʧʝʨʽʦʜ ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ ʪʘʢʦʞ ʥʝʦʜʥʦʨʘʟʦʚʦ ʧʨʠʡʤʘʚ ʫʯʘʩʪʴ ʫ ʚʠʩʪʘʚʢʦʚʽʡ 

ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʦʪʨʠʤʫʚʘʚ ʟʘ ʚʘʛʦʤʠʡ ʚʥʝʩʦʢ ʫ ʧʨʦʤʠʩʣʦʚʝ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ 

ʥʘʛʦʨʦʜʠ: ʟʦʣʦʪʽ ʤʝʜʘʣʽ ï ʥʘ ɺʩʝʨʦʩʽʡʩʴʢʽʡ ʚʠʩʪʘʚʮʽ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ 
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ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ (ʂʠʾʚ, 1913), ʄʽʞʥʘʨʦʜʥʽʡ ʚʠʩʪʘʚʮʽ ʩʘʜʽʚʥʠʮʪʚʘ (ʉ.-

ʇʝʪʝʨʙʫʨʛ, 1914). 

ɼʦʩʣʽʜʞʫʶʯʠ ʞʠʪʪʻʚʠʡ ʰʣʷʭ 

ʜʽʷʣʴʥʦʩʪʽ ɸ.ɯ. ʄʘʣʴʪʠ ʟʘʩʪʫʧʥʠʢ ʜʠʨʝʢʪʦʨʘ 

ʅʘʫʢʦʚʦʾ ʙʽʙʣʽʦʪʝʢʠ ʫʥʽʚʝʨʩʠʪʝʪʫ ɯʨʠʥʘ 

ɻʦʥʯʘʨʝʥʢʦ [2] ʧʦʚʽʜʦʤʣʷʻ, ʱʦ ʚʽʜʥʘʡʜʝʥʦ 

ʥʠʟʢʫ ʚʽʜʦʤʦʩʪʝʡ ʟʽ ʟʚʽʪʫ ʧʨʦ ʡʦʛʦ ʨʦʙʦʪʫ ʷʢ 

ʛʦʣʦʚʫ ʊʦʚʘʨʠʩʪʚʘ ʚʟʘʻʤʦʜʦʧʦʤʦʛʠ ʙʽʜʥʠʤ 

ʪʘ ʫʯʥʷʤ ʫʯʠʣʠʱʘ. ɯʟ ʟʤʽʥʦʶ ʢʝʨʽʚʥʠʮʪʚʘ 

ʟʘʢʣʘʜʫ ʫ 1914 ʨ., ʚʠʢʦʥʫʚʘʚ ʦʙʦʚôʷʟʢʠ 

ʜʠʨʝʢʪʦʨʘ ʋʤʘʥʩʴʢʦʛʦ ʫʯʠʣʠʱʘ, ʤʦʞʣʠʚʦ 

ʪʠʤʯʘʩʦʚʦ. ɭ ʚʽʜʤʽʪʢʠ ʫ ʘʨʭʽʚʘʭ ʧʨʦ ʨʦʙʦʪʫ 

ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʫ 

ʧʽʩʣʷʞʦʚʪʥʝʚʠʡ ʧʝʨʽʦʜ ʚʽʡʥʠ, ʜʝ ɸ.ɯ. ʄʘʣʴʪʘ 

ʧʨʘʮʶʚʘʚ ʥʘ ʧʦʩʘʜʽ ʚʠʢʣʘʜʘʯʘ ʩʘʜʽʚʥʠʮʪʚʘ ʪʘ 

ʟʘʚʽʜʫʚʘʯʘ ʧʘʨʢʫ (1917-1922 ʨʨ.). ʋ ʧʽʩʣʷʨʝʚʦʣʶʮʽʡʥʠʡ ʧʝʨʽʦʜ ʚʘʞʢʠʭ ʨʦʢʽʚ 

ʚʽʜʤʽʯʝʥʦ ʨʝʦʨʛʘʥʽʟʘʮʽʶ ʟʘʢʣʘʜʫ, ʽ ʚ ʮʝʡ ʯʘʩ ʙʘʛʘʪʦ ʚʠʢʣʘʜʘʯʽʚ ʧʦʣʠʰʘʣʠ 

ʨʦʙʦʪʫ, ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʽ ɸ.ɯ. ʄʘʣʴʪʠ. ʆʩʢʽʣʴʢʠ ʚ 1923 ʨʦʮʽ ʚʠʜʘʚʥʠʮʪʚʦ 

çɻʣʽʩʤʘʥè, ʤ. ɹʝʨʣʽʥ ʥʘʜʨʫʢʫʚʘʣʦ ʡʦʛʦ ʧʨʘʮʶ çʂʫʣʴʪʫʨʘ ʟʝʤʣʷʥʠʢʠ ʠ 

ʢʣʫʙʥʠʢʠè. ʅʘ ʞʘʣʴ, ʫ 20-ʪʽ ʨʦʢʠ ʦʙʨʠʚʘʶʪʴʩʷ ʩʪʦʨʽʥʢʠ ʧʦʜʘʣʴʰʦʛʦ ʞʠʪʪʷ 

ʜʦʩʣʽʜʞʝʥʦʛʦ ʥʘʤʠ ʫʯʝʥʦʛʦ. ʇʨʦ ʪʝ, ʡʦʛʦ ʥʘʨʦʙʢʠ ʪʘ ʟʜʦʙʫʪʢʠ ʚ ʮʘʨʠʥʽ 

ʧʣʦʜʽʚʥʠʮʪʚʘ ʧʦʪʨʝʙʫʶʪʴ ʦʧʨʠʣʶʜʥʝʥʥʷ ʜʣʷ ʰʠʨʦʢʦʛʦ ʟʘʛʘʣʫ ʪʘ ʚʰʘʥʫʚʘʥʥʷ 

ʚʽʜʦʤʠʭ ʽʩʪʦʨʠʯʥʠʭ ʧʦʩʪʘʪʝʡ ʥʘʰʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ. 

ʋ ʥʘʫʢʦʚʽʡ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʥʘʰʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʩʚʦʶ 

ʽʩʪʦʨʠʯʥʫ ʮʘʨʠʥʫ ʨʦʟʧʦʯʘʚ ʅʘʫʢʦʚʠʡ ʛʝʨʙʘʨʽʡ (UM) ʱʝ ʚ 2015 ʨ., ʜʝ 

ʟʙʝʨʽʛʘʶʪʴʩʷ ʮʽʢʘʚʽ ʝʢʟʝʤʧʣʷʨʠ ʛʝʨʙʘʨʥʠʭ ʟʙʦʨʽʚ ʫʯʥʽʚ ʫʯʠʣʠʱʘ [10]. ʇʽʜ ʯʘʩ, 

ʦʧʨʘʮʶʚʘʥʥʷ ʽʩʪʦʨʠʯʥʠʭ ʢʦʣʝʢʮʽʡ ʩʝʨʝʜ ʥʠʭ ʥʘʤʠ ʚʠʷʚʣʝʥʦ ʟʘ ʨʫʢʦʧʠʩʥʦʶ 

ʛʝʨʙʘʨʥʦʶ ʝʪʠʢʝʪʢʦʶ ʽ ʧʨʽʟʚʠʱʝ ʢʦʣʝʢʪʦʨʘ ɸ. ʄʘʣʴʪʘ. ɿʘ ʥʘʰʠʤʠ ʪʨʠʚʘʣʠʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʽʜʦʤʦ, ʱʦ ʛʝʨʙʘʨʥʽ ʟʙʦʨʠ ʬʦʨʤʫʚʘʣʠʩʷ ʫʯʥʷʤʠ ʧʽʜ ʯʘʩ 

ʦʧʘʥʫʚʘʥʥʷ ʜʠʩʮʠʧʣʽʥʠ çɹʦʪʘʥʽʢʘè, çʃʽʩʽʚʥʠʮʪʚʦè, çɼʝʢʦʨʘʪʠʚʥʝ ʩʘʜʽʚʥʠʮʪʚʦè, 
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ʘ ʪʘʢʦʞ ʦʙʤʽʥʘʤʠ ʤʽʞ ʫʩʪʘʥʦʚʘʤʠ, ʘʤʘʪʦʨʘʤʠ ʛʝʨʙʘʨʥʦʾ ʩʧʨʘʚʠ. ɻʝʨʙʘʨʥʠʡ 

ʟʨʘʟʦʢ ï ʤʦʚʦʶ ʦʨʠʛʽʥʘʣʫ: çʉʝʤ. Lycopodiaceae DC. Lycopodium complanatum L. 

ʉʧʣʶʩʥʫʪʳʡ ʧʣʘʫʥ. ʉʦʩʥʦʚʳʡ ʣʝʩ. ʉʪ. ʄʫʩʪʘʥʷʢʠ. ʌʠʥʣʷʥʜʩʢ. ɾ.ʜ. ʀʤʝʥʠʝ 

ɽ.ɸ. ɹʦʪʢʠʥʘ. 9 ʘʚʛ. 1907. ʉʦʙ. ɸ. ʄʘʣʴʪʘè. ʈʦʩʣʠʥʫ ʙʫʣʦ ʟʽʙʨʘʥʦ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʩʦʩʥʦʚʦʛʦ ʣʽʩʫ, ʱʦ ʧʨʠʣʷʛʘʻ ʜʦ ʩʪʘʥʮʽʾ ʄʫʩʪʘʤʷʢʠ, ʌʽʥʣʷʥʜʩʴʢʦʛʦ ʟʘʣʽʟʥʠʯʥʦʛʦ 

ʚʦʢʟʘʣʫ (ʥʠʥʽ ʩʪ. ɻʦʨʴʢʦʚʝ, ʚʽʜʜʽʣʝʥʥʷ ʉ.-ʇʝʪʝʨʙʫʨʛʟʴʢʦʛʦ ʟ.ʚ.) ʚ ʧʦʤʽʩʪʽ, ʱʦ ʚ 

ʪʦʡ ʯʘʩ ʤʽʩʮʷʥʘʤ ʚʽʜʚʦʜʠʣʠ ʯʘʩʪʢʫ ʟʝʤʣʽ ʧʽʜ ʚʝʜʝʥʥʷ ʜʘʯʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ (ʫ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʽʥʪʝʨʥʝʪʨʝʩʫʨʩʫ çwikipediaè). 

ʆʪʞʝ, ʚʽʜʩʣʽʜʢʦʚʘʥʘ ʭʨʦʥʦʣʦʛʽʷ ʞʠʪʪʷ ɸ.ɯ. ʄʘʣʴʪʠ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, 

ʪʨʘʢʪʫʚʘʥʥʷ ʡʤʦʚʽʨʥʝ, ʱʦ ʚ ʮʝʡ ʧʝʨʽʦʜ ʞʠʪʪʷ ʚʽʥ ʘʢʪʠʚʥʦ ʬʦʨʤʫʚʘʚʩʷ ʷʢ 

ʥʘʫʢʦʚʝʮʴ, ʪʦʤʫ ʤʽʛ ʙʫʪʠ ʟ ʨʽʟʥʠʭ ʧʨʠʯʠʥ ʫ ʪʽʡ ʤʽʩʮʝʚʦʩʪʽ ï ʥʘ ʟʽʙʨʘʥʥʽ 

ɯʤʧʝʨʩʴʢʦʛʦ ʈʦʩʽʡʩʴʢʦʛʦ ʊʦʚʘʨʠʩʪʚʘ ʩʘʜʽʚʥʠʢʽʚ, ʫ ʉ.-ʇʝʪʝʨʙʫʨʟʽ ʧʽʜ ʯʘʩ 

ʚʽʜʨʷʜʞʝʥʥʷ, ʧʝʨʝʚʝʟʝʥʥʽ ʯʠ ʧʨʦʜʘʞʫ ʚʠʨʦʱʝʥʦʛʦ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʘ ʪʘʢʦʞ 

ʷʢ ʛʽʩʪʴ ʫ ʜʨʫʟʽʚ ʪʘ ʙʘʛʘʪʦ ʽʥ. ʧʨʠʧʫʱʝʥʴ. 

ʇʦʷʩʥʝʥʥʷ, ʷʢ ʧʦʪʨʘʧʠʚ ʛʝʨʙʘʨʥʠʡ ʟʨʘʟʦʢ ʜʦ ʬʦʥʜʽʚ, ʣʠʰʝ ʦʜʥʝ ï ʮʝ 

ʜʘʨʫʥʦʢ, ʱʦ ʫ ʪʽ ʯʘʩʠ ʙʫʣʠ ʧʨʠʡʥʷʪʥʠʤʠ. ɸ ʦʪ ʩʝʨʝʜ ʫʯʥʽʚʩʴʢʦʛʦ ʥʝ ʚʠʷʚʣʝʥʦ 

ʟʨʘʟʢʽʚ ʪʦʤʫ, ʱʦ ʟʙʦʨʠ ʟʜʽʡʩʥʶʚʘʣʠʩʷ ʥʘ 1-3 ʢʫʨʩʘʭ ʥʘʚʯʘʥʥʷ, ʘ ʚʽʥ ʙʫʚ 

ʧʝʨʝʚʝʜʝʥʠʤ ʥʘ 6 ʢʫʨʩ ʥʘʚʯʘʥʥʷ. ɻʝʨʙʘʨʥʠʡ ʟʨʘʟʦʢ ʧʽʜ ʯʘʩ ʽʥʩʝʨʫʚʘʥʥʷ 

ʚʽʜʥʝʩʝʥʦ ʜʦ ʢʦʣʝʢʮʽʡ çɺʠʱʠʭ ʩʧʦʨʦʚʠʭ ʨʦʩʣʠʥè, ʜʝ ʩʝʨʝʜ ʥʠʭ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʡ 

ʪʘʢʽ ʚʠʜʠ Lycopodium annotinum L., L. clavatum L., L. selago L., ʷʢʽ ʟʘ 

ʨʫʢʦʧʠʩʥʠʤʠ ʝʪʠʢʝʪʢʘʤʠ ʙʫʣʠ ʟʽʙʨʘʥʽ ʫ ʦʢʦʣʠʮʷʭ ʉ.-ʇʝʪʝʨʙʫʨʛʘ, ʩʪ. ʉʽʚʝʨʩʴʢʘ, 

ʪʘ ʫ ɺʘʨʰʘʚʽ, ʜʘʪʦʚʘʥʽ 1895-96 ʨʨ. ʂʦʣʝʢʪʦʨ ʚʠʧʫʩʢʥʠʢ ʫʯʠʣʠʱʘ 1900 ʨ. ï 

ʄʻʯʠʩʣʘʚ ɹʣʦʥʩʢʠʡ. ɻʝʨʙʘʨʥʽ ʟʙʦʨʠ ʚʠʩʪʫʧʘʶʪʴ ʽʩʪʦʨʠʯʥʠʤʠ ʟʨʘʟʢʘʤʠ ʪʘ 

ʥʘʦʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʨʦʜʠʥʠ Lycopodiaceae 

DC. 

ʇʦʜʷʢʠ. ɺʠʩʣʦʚʣʶʻʤʦ ʧʦʜʷʢʠ ʧʨʦʚʽʜʥʦʤʫ ʙʽʙʣʽʦʪʝʢʘʨʫ ʅ.ɺ. ʄʠʭʘʡʣʦʚʽʡ 

ʟʘ ʦʪʨʠʤʘʥʥʷ ʜʦʩʪʫʧʫ ʪʘ ʦʧʨʘʮʶʚʘʥʥʷ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ɸ.ɯ. ʄʘʣʴʪʠ, ʟʙʝʨʝʞʝʥʠʭ 

ʫ ʤʫʟʝʡʥʽʡ ʢʽʤʥʘʪʽ ʅʘʫʢʦʚʦʾ ʙʽʙʣʽʦʪʝʢʠ ʪʘ ʟʘʚʽʜʫʚʘʯʫ ʤʫʟʝʶ ʽʩʪʦʨʽʾ ʋʅʋʉ 

ʆ.ɺ. ʉʚʠʩʪʫʥ ʟʘ ʦʪʨʠʤʘʥʥʷ ʘʨʭʽʚʥʠʭ ʚʽʜʦʤʦʩʪʝʡ. 
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ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʥʘʤʠ ʘʨʭʽʚʥʽ ʤʘʪʝʨʽʘʣʠ, ʥʘʫʢʦʚʽ 

ʧʨʘʮʽ ʜʦʟʚʦʣʠʣʠ ʚʽʜʪʚʦʨʠʪʠ ʭʨʦʥʦʣʦʛʽʶ ʞʠʪʪʻʚʦʛʦ ʰʣʷʭʫ ʫʯʥʷ, ʧʝʜʘʛʦʛʘ ʪʘ 

ʥʘʫʢʦʚʮʷ ɸ.ɯ. ʄʘʣʴʪʠ, ʡʦʛʦ ʚʥʝʩʦʢ ʚ ʽʩʪʦʨʽʶ ʥʘʰʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ. 

ɯʩʪʦʨʠʯʥʽ ʧʦʩʪʘʪʽ ʫʯʠʣʠʱʘ ʫʚʽʯʥʝʥʘ ʫ ʚʽʢʘ, ʧʨʦʚʦʜʷʪʴʩʷ ʥʘʫʢʦʚʽ ʟʘʭʦʜʠ 

ʧʨʠʫʨʦʯʝʥʽ ʢʘʣʝʥʜʘʨʥʠʤ ʧʘʤôʷʪʥʠʤ ʜʘʪʘʤ, ʱʦ ʧʦʩʪʘʻ ʟʘʚʜʘʥʥʷ ʜʦʥʝʩʪʠ ʜʦ 

ʩʪʫʜʝʥʪʩʪʚʘ ʧʨʦ ʾʭ ʰʠʨʦʢʫ ʜʽʷʣʴʥʽʩʪʴ. ɻʣʠʙʦʢʽ ʽʩʪʦʨʠʯʥʽ ʟʥʘʥʥʷ ʭʘʡ ʚʦʥʠ 

ʯʝʨʧʘʶʪʴ ʟ ʾʭ ʥʘʫʢʦʚʠʭ ʜʦʨʦʙʦʢ, ʷʢʽ ʨʝʪʝʣʴʥʦ ʟʙʝʨʝʞʝʥʦ ʜʦ ʥʘʰʦʛʦ ʯʘʩʫ. 

ɻʝʨʙʘʨʥʽ ʟʙʦʨʠ ʥʘʙʫʣʠ ʽʩʪʦʨʠʯʥʦʾ ʮʽʥʥʦʩʪʽ ʪʘ ʮʽʢʘʚʽ ʥʘʫʢʦʚʦʤʫ ʦʩʝʨʝʜʢʫ ʚ 

ʜʦʩʣʽʜʞʝʥʥʽ ʬʣʦʨʠ ʟʽʙʨʘʥʦʾ ʤʽʩʮʝʚʦʩʪʽ. 
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ɼʅʂ ï ʇʆʈʊʈɽʊ ʅɸʎɯɰ 

 

ʇʰʝʥʠʯʥʘ ɺʘʣʝʥʪʠʥʘ ɸʥʪʦʥʽʚʥʘ, 

ʚʠʢʣʘʜʘʯ ʙʽʦʣʦʛʽʾ, ʤʝʜʠʯʥʦʾ ʙʽʦʣʦʛʽʾ,  

ʩʧʝʮʽʘʣʽʩʪ ʚʠʱʦʾ ʢʘʪʝʛʦʨʽʾ, ʚʠʢʣʘʜʘʯ ʤʝʪʦʜʠʩʪ  

ʂʦʤʫʥʘʣʴʥʠʡ ʟʘʢʣʘʜ  

çɹʝʨʜʷʥʩʴʢʠʡ ʤʝʜʠʯʥʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞè 

ɿʘʧʦʨʽʟʴʢʦʾ ʦʙʣʘʩʥʦʾ ʨʘʜʠ 

ʤ. ɹʝʨʜʷʥʩʴʢ, ʋʢʨʘʾʥʘ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʉʧʘʜʢʦʚʽʩʪʶ ʥʘʟʠʚʘʻʪʴʩʷ ʚʣʘʩʪʠʚʽʩʪʴ 

ʧʦʚʪʦʨʶʚʘʪʠ ʚ ʨʷʜʽ ʧʦʢʦʣʽʥʴ ʧʦʪʨʽʙʥʽ ʦʟʥʘʢʠ ʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʩʧʝʮʠʬʽʯʥʠʡ 

ʭʘʨʘʢʪʝʨ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʚ ʧʝʚʥʠʭ ʫʤʦʚʘʭ ʩʝʨʝʜʦʚʠʱʘ. ɿʘʚʜʷʢʠ 

ʩʧʘʜʢʦʚʦʩʪʽ ʙʘʪʴʢʠ ʽ ʧʦʪʦʤʢʠ ʤʘʶʪʴ ʧʦʜʽʙʥʠʡ ʪʠʧ ʙʽʦʩʠʥʪʝʟʫ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ 

ʧʦʜ̔ʙʥʽʩʪʴ ʫ ʭʽʤʽʯʥʦʤʫʩʢʣʘʜʽ ʪʢʘʥʠʥ, ʭʘʨʘʢʪʝʨʽ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ, ʬʽʟʽʦʣʦʛʽʯʥʠʭ 

ʬʫʥʢʮʽʡ, ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ ʪʘ ʽʥʰʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʢʦʞʥʠʡ 

ʚʠʜ ʦʨʛʘʥʽʟʤʽʚ ʚʽʜʪʚʦʨʶʻ ʩʝʙʝ ʽʟ ʧʦʢʦʣʽʥʥʷ ʚ ʧʦʢʦʣʽʥʥʷ. ɻʝʥʝʪʠʢʘ ʣʶʜʠʥʠ ʻ 

ʦʢʨʝʤʦʶ ʛʘʣʫʟʟʶ ʤʝʜʠʮʠʥʠ, ʷʢʫ ʚʠʚʯʘʶʪʴ ʫ ʚʩʽʭ ʤʝʜʠʯʥʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʟʘʢʣʘʜʘʭ ʩʚʽʪʫ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʫʪʦʯʥʝʥʥʷ ʤʽʥʣʠʚʦʩʪʽ ʪʘ ʩʧʘʜʢʦʚʦʩʪʽ 

ʣʶʜʝʡ. ʎʝ ʨʦʙʠʪʴ ʤʦʞʣʠʚʠʤ ʨʦʟʫʤʽʥʥʷ ʧʦʭʦʜʞʝʥʥʷ ʣʶʜʠʥʠ, ʱʦ ʻ ʜʫʞʝ 

ʚʘʞʣʠʚʠʤ ʧʨʠ ʚʠʚʯʝʥʥʽ ʘʥʪʨʦʧʦʛʝʥʝʟʫ ʪʘ ʩʢʣʘʜʘʥʥʷ ʛʝʥʝʘʣʦʛʽʯʥʦʛʦ ʜʝʨʝʚʘ 

ʣʶʜʩʴʢʠʭ ʨʘʩ. 

ʄʝʪʘ: ʜʦʩʣʽʜʠʪʠ ʜʦʩʚʽʜ ʚʠʚʯʝʥʥʷ ʛʝʥʝʪʠʯʥʦʛʦ ʢʦʜʫ, ʚʠʚʯʠʪʠ ʪʝʦʨʽʾ 

ʧʦʭʦʜʞʝʥʥʷ ʫʢʨʘʾʥʮʽʚ, ʟôʷʩʫʚʘʪʠ ɼʅʂ ï ʧʦʨʪʨʝʪ ʥʘʮʽʾ. 

ɿʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ: ʦʙˇʨʫʥʪʫʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʜʫʚʘʥʥʷ ʛʝʥʝʪʠʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ; ʦʧʨʘʮʶʚʘʪʠ ʥʘʫʢʦʚʽ ʤʘʪʝʨʽʘʣʠ ʚʠʚʯʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʛʝʥʝʪʠʢʠ 

ʫʢʨʘʾʥʮʽʚ; ʟôʷʩʫʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʛʝʥʝʘʣʦʛʽʯʥʦʾ ʩʭʝʤʠ. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʢʦʤʧʣʝʢʩ ʤʝʪʦʜʽʚ: 

ʪʝʦʨʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ; ʝʤʧʽʨʠʯʥʽ ʤʝʪʦʜʠ: ʩʧʦʩʪʝʨʝʞʝʥʥʷ, 

ʝʢʩʧʝʨʠʤʝʥʪ, ʘʥʢʝʪʫʚʘʥʥʷ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ɸʥʪʨʦʧʦʛʝʥʝʪʠʢʘ, ʥʘʡʙʽʣʴʰ 

ʘʢʪʫʘʣʴʥʘ ʛʘʣʫʟʴ ʚʠʚʯʝʥʥʷ ʣʶʜʠʥʠ. ʗʢ ʥʘʫʢʘ ʚʠʥʠʢʣʘ ʟʘʚʜʷʢʠ ʧʨʘʮʷʤ 
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ʘʥʛʣʽʡʩʴʢʦʛʦ ʚʯʝʥʦʛʦ ʌ. ɻʘʣʴʪʦʥʘ (1822ï1911 ʨʨ.). ɺʽʥ ʨʘʟʦʤ ʽʟ ɻ. ʄʝʥʜʝʣʝʤ ʻ 

ʦʜʠʥ ʽʟ ʟʘʩʥʦʚʥʠʢʽʚ ʛʝʥʝʪʠʢʠ ʷʢ ʥʘʫʢʠ. ɻʘʣʴʪʦʥ ʚʠʚʯʘʚ ʫʩʧʘʜʢʫʚʘʥʥʷ ʨʦʟʫʤʦʚʠʭ 

ʟʜʽʙʥʦʩʪʝʡ, ʦʙʜʘʨʦʚʘʥʽʩʪʴ, ʪʘʣʘʥʪʫ ʣʶʜʠʥʠ, ʩʪʚʦʨʠʚ ʦʩʦʙʣʠʚʠʡ ʥʘʧʨʷʤ 

ʛʝʥʝʪʠʢʠ ï ʻʚʛʝʥʽʢʫ, ʧʨʠʟʥʘʯʝʥʥʷ ʷʢʦʾ ï ʚʜʦʩʢʦʥʘʣʠʪʠ ʣʶʜʠʥʫ ʽ ʣʶʜʩʴʢʠʡ ʨʽʜ. 

ʆʜʥʘʢ ʛʝʥʠ ʷʢʦʛʦ ʥʘʡʜʘʚʥʽʰʦʛʦ ʥʘʨʦʜʫ ʥʦʩʷʪʴ ʚ ʩʦʙʽ ʧʨʝʜʩʪʘʚʥʠʮʽ ʧʨʝʢʨʘʩʥʦʾ 

ʩʪʘʪʽ ï ʜʦ ʮʠʭ ʧʽʨ ʥʝ ʚʠʚʯʝʥʦ. ʈʦʟʛʣʷʥʝʤʦ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʦʩʦʙʣʠʚʦʩʪʽ 

ʢʦʜʫʚʘʥʥʷ ʛʝʥʝʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʆʨʛʘʥʽʟʤ ʙʫʜʴ-ʷʢʦʾ ʞʠʚʦʾ ʽʩʪʦʪʠ ʙʫʜʫʻʪʴʩʷ ʽ 

ʬʫʥʢʮʽʦʥʫʻ ʟʘ ʧʣʘʥʦʤ, ʟʘʧʠʩʘʥʦʤʫ ʚ ʥʘʙʦʨʽ ʭʨʦʤʦʩʦʤ. ʅʦʩʽʻʤ ʽʥʬʦʨʤʘʮʽʾ ʚ 

ʭʨʦʤʦʩʦʤʘʭ ʻ ʨʝʯʦʚʠʥʘ, ʩʢʦʨʦʯʝʥʦ ʽʤʝʥʫʻʪʴʩʷ ï ɼʅʂ. ɺ ʥʽʡ, ʷʢ ʚ ʧʘʤ'ʷʪʽ 

ʢʦʤʧ'ʶʪʝʨʘ ʻ ʢʦʜ , ʘʣʝ ʥʝ ʜʚʽʡʢʦʚʠʡ (0 ʽ 1), ʘ ʯʝʪʚʝʨʪʠʥʥʠʡ. ɼʅʂ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʜʚʦʭ ʜʦʚʛʠʭ ʩʧʽʨʘʣʝʡ, ʟ'ʻʜʥʘʥʠʭ ʫ ʚʠʛʣʷʜʽ ʛʚʠʥʪʦʚʠʭ ʩʭʦʜʽʚ. ɺʦʥʘ  ʧʦʙʫʜʦʚʘʥʘ 

ʚʩʴʦʛʦ ʟ ʯʦʪʠʨʴʦʭ ʙʘʟʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ: ɸ - ʘʜʝʥʽʥ, ʎ - ʮʠʪʦʟʽʥ, ɻ - ʛʫʘʥʽʥ, ʊ - 

ʪʠʤʽʥ. ɻʝʥʝʪʠʯʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʝʨʝʜʘʻʪʴʩʷ ʚʽʜ ʙʘʪʴʢʽʚ ʜʦ ʜʽʪʝʡ ʟ ʥʘʙʦʨʦʤ 

ʭʨʦʤʦʩʦʤ. ʇʦ ʦʜʥʦʤʫ ʥʘʙʦʨʫ ʚʽʜ ʢʦʞʥʦʛʦ. ʆʪʞʝ, ʭʨʦʤʦʩʦʤʠ ʙʘʪʴʢʘ ʽ ʤʘʪʝʨʽ, ʷʢʽ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʦʜʥʽ ʡ ʪʽ ʞ ʬʫʥʢʮʽʾ ʽ ʷʢʦʩʪʽ ʦʨʛʘʥʽʟʤʫ, ʦʙ'ʻʜʥʫʶʪʴʩʷ ʚ ʧʘʨʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʜʠʩʢʫʩʽʾ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʜʘʯ ʜʦʩʣʽʜʞʝʥʥʷ 

ʥʝʦʙʭʽʜʥʦ ʚʠʚʯʠʪʠ ʤʝʭʘʥʽʟʤ ʫʩʧʘʜʢʦʚʫʚʘʥʥʷ ʛʝʥʽʚ ʪʘ ʟôʷʩʫʚʘʪʠ ʛʝʥʝʘʣʦʛʽʯʥʫ 

ʩʭʝʤʫ. ɺʯʝʥʽ ʟʘʫʚʘʞʫʶʪʴ, ʱʦ ʦʨʛʘʥʽʟʤʠ ʣʶʜʠʥʠ ʪʘʢʽ ʨʽʟʥʽ, ʷʢ ʽʥʜʠʚʽʜʫʘʣʴʥʦ, ʪʘʢ 

ʽ ʨʘʩʦʚʦ. ʏʝʨʝʟ ʽʩʪʦʪʥʽ ʨʘʩʦʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʨʦʟʭʦʜʠʣʠʩʷ ʜʫʤʢʠ ʚʯʝʥʠʭ-

ʝʚʦʣʶʮʽʦʥʽʩʪʽʚ: çʧʦʣʽʮʝʥʪʨʠʩʪʠè ʚʚʘʞʘʣʠ, ʱʦ ʣʶʜʠ ʧʦʭʦʜʷʪʴ ʚʽʜ ʨʽʟʥʠʭ, ʷʢ 

ʤʽʥʽʤʫʤ ï ʪʨʴʦʭ ʚʠʜʽʚ çʛʦʤʦ ʝʨʝʢʪʫʩè, çʛʦʤʦʛʘʙʽʣʽʩè çʭʦʤʦʩʘʧʽʝʥʩè, ʘ 

çʤʦʥʦʮʝʥʪʨʽʩʪʠè ʱʦ ï ʚʽʜ ʦʜʥʦʛʦ. çʄʦʥʦʮʝʥʪʨʽʩʪʠè ʥʘʤʘʛʘʶʪʴʩʷ ʧʦʷʩʥʶʚʘʪʠ 

ʨʘʩʦʚʽ ʚʽʜʤʽʥʥʦʩʪʽ, ʪʠʤ, ʱʦ ʛʝʥʠ ʧʨʘʦʪʮʷ ʽ ʧʨʘʤʘʪʝʨʽ ʙʫʣʠ ʫʩʧʘʜʢʦʚʘʥʽ ʨʽʟʥʠʤʠ 

ʣʶʜʴʤʠ ʚ ʨʽʟʥʠʭ ʧʦʻʜʥʘʥʥʷʭ, ʘʙʦ ʪʠʤ, ʱʦ ʟʘʧʠʩʘʥʘ ʚ ʥʠʭ ʽʥʬʦʨʤʘʮʽʷ ʟʛʦʜʦʤ 

ʧʦʰʢʦʜʞʫʻʪʴʩʷ [1]. ɺʯʝʥʽ ʢʦʥʩʪʘʪʫʶʪʴ, ʱʦ ʽʩʥʫʻ ʢʽʣʴʢʘ ʦʩʥʦʚʥʠʭ ʪʠʧʘʞʽʚ 

ʫʢʨʘʾʥʮʽʚ, ʫ ʢʦʞʥʦʛʦ ʪʠʧʘʞʫ ʻ ʩʚʦʷ ʙʘʪʴʢʽʚʱʠʥʘ, ʘʥʪʨʦʧʦʣʦʛʽʯʥʘ ʟʦʥʘ ʜʝ ʙʽʣʴʰʘ 

ʯʘʩʪʠʥʘ ʞʠʪʝʣʽʚ ʤʘʻ ʪʘʢʫ ʟʦʚʥʽʰʥʽʩʪʴ. ʅʘ ʜʫʤʢʫ ʚʯʝʥʠʭ ʮʝ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʫ 

ʮʠʭ ʨʝʛʽʦʥʘʭ ʣʶʜʠ ʞʠʚʫʪʴ ʪʠʩʷʯʦʣʽʪʪʷʤʠ, ʘ ʟʥʘʯʠʪʴ ʚʽʨʦʛʽʜʥʽʩʪʴ ʟʥʘʡʪʠ 

ʢʦʨʽʥʥʠʭ ʫʢʨʘʾʥʮʽʚ ʪʘʤ ʥʘʡʚʠʱʘ, ʩʘʤʝ ʫ ʤʝʞʘʭ ʮʠʭ ʟʦʥ ʙʫʣʠ ʟʨʦʙʣʝʥʽ 

ʘʨʭʝʦʣʦʛʽʯʥʽ ʟʥʘʭʽʜʢʠ ï ʮʝ ʜʦʚʦʜʠʪʴ ʱʦ ʣʶʜʠ ʞʠʣʠ ʪʘʤ ʙʝʟʧʝʨʝʨʚʥʦ ʧʨʦʪʷʛʦʤ 
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ʙʘʛʘʪʴʦʭ ʪʠʩʷʯ ʨʦʢʽʚ, ʘ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʽ ʥʠʥʽ ʙʽʣʴʰʽʩʪʴ ʞʠʪʝʣʽʚ ʮʠʭ ʨʘʡʦʥʽʚ 

ʥʘʱʘʜʢʠ ʧʨʘʜʘʚʥʴʦʛʦ ʢʦʨʽʥʥʦʛʦ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ ʃʶʜʝʡ, ʦʙ'ʻʜʥʘʥʠʭ 

ʧʦʭʦʜʞʝʥʥʷʤ ʚʽʜ ʦʜʥʽʻʾ ʞʽʥʢʠ, ʥʘʟʚʘʣʠ çʢʣʘʥʦʤè, ʘ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʾʭ ʨʦʟʨʽʟʥʷʪʠ, 

ʢʦʞʥʦʾ ʧʨʘʤʘʪʝʨʽ ʢʣʘʥʫ ʜʘʣʠ ʫʤʦʚʥʫ ʥʘʟʚʫ. ɼʣʷ ʞʠʪʝʣʽʚ ɭʚʨʦʧʠ ʉʘʡʢʩ 

ʧʦʙʫʜʫʚʘʚ ʛʝʥʝʘʣʦʛʽʯʥʫ ʩʭʝʤʫ, ʷʢʘ ʥʘʙʫʣʘ ʚʠʛʣʷʜʫ ʢʫʱʘ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʩʝʤʠ 

ʦʢʨʝʤʠʭ ʛʨʫʧ ʥʘʩʝʣʝʥʥʷ ï ʢʣʘʩʪʝʨʽʚ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʧʦʭʦʜʠʪʴ ʚʽʜ ʧʦʧʝʨʝʜʥʠʮʴ, 

ʱʦ ʚʠʡʰʣʠ ʟ ʨʽʟʥʠʭ ʢʣʘʥʽʚ. ɿʘ ʢʽʣʴʢʽʩʪʶ ʥʘʢʦʧʠʯʝʥʠʭ ʧʦʰʢʦʜʞʝʥʴ ɼʅʂ ʚ 

ʢʦʞʥʦʤʫ ʢʣʘʩʪʝʨʽ ʚʠʨʘʭʦʚʘʥʦ ʯʘʩ, ʚ ʷʢʠʡ ʞʠʣʠ ʾʭ ʧʨʘʨʦʜʠʪʝʣʴʢʠ. ʅʘ ʧʽʜʩʪʘʚʽ 

ʦʙʯʠʩʣʝʥʴ ʉʘʡʢʩ ʚʠʨʽʰʫʻ ʧʠʪʘʥʥʷ ʧʨʦ ʪʝ, ʷʢʘ ʯʘʩʪʠʥʘ ʻʚʨʦʧʝʡʮʽʚ ʧʦʭʦʜʠʪʴ ʚʽʜ 

ʣʽʩʦʚʠʭ ʟʙʠʨʘʯʽʚ ʽ ʤʠʩʣʠʚʮʽʚ, ʽ ʷʢʘ ï ʚʽʜ ʟʝʤʣʝʨʦʙʽʚ, ʷʢʽ ʧʨʠʡʰʣʠ ʚ ɭʚʨʦʧʫ ʩʽʤ ʟ 

ʛʘʢʦʤ ʪʠʩʷʯ ʨʦʢʽʚ ʪʦʤʫ, ʷʢʠʭ ʤʠ ʚʠʟʥʘʯʘʶʪʴ ʷʢ ʧʦʣʷʥ [1; 2]. ʇʨʠ ʨʦʟʤʥʦʞʝʥʥʽ 

ʦʨʛʘʥʽʟʤʽʚ ʧʨʦʮʝʜʫʨʘ ʫʩʢʣʘʜʥʶʻʪʴʩʷ: ʢʦʞʥʘ ʧʘʨʘ ʭʨʦʤʦʩʦʤ ʧʦʜʚʦʶʻʪʴʩʷ, ʘ 

ʧʦʪʽʤ ʨʦʙʦʯʽ ʢʦʧʽʾ ʜʦʜʘʪʢʦʚʦ ʦʙʤʽʥʶʶʪʴʩʷ ʘʥʘʣʦʛʽʯʥʠʤʠ ʜʽʣʷʥʢʘʤʠ ʛʝʥʦʤʘ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʷʢʫ ʙ ʭʨʦʤʦʩʦʤʫ ʥʝ ʫʩʧʘʜʢʫʚʘʚ ʥʦʚʠʡ ʦʨʛʘʥʽʟʤ, ʚʦʥʘ ʥʝ 

ʚʠʷʚʠʪʴʩʷ ʯʠʩʪʦ çʙʘʙʫʩʠʥʦʶè ʘʙʦ çʜʽʜʦʚʦʶè. ʎʝʡ ʧʨʦʮʝʩ ʥʘʟʠʚʘʻʪʴʩʷ 

çʢʨʦʩʠʥʛʦʚʝʨè: ʚʽʥ ʧʦʪʨʽʙʝʥ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʟʨʦʙʠʪʠ ʛʝʥʦʤ ʙʽʣʴʰ ʨʽʟʥʦʤʘʥʽʪʥʠʤ. 

ʏʠʤ ʙʽʣʴʰʝ ʯʠʩʣʦ ʚʽʜʤʽʥʥʦʩʪʝʡ ʚ ʢʦʜʽ ʜʚʦʭ ʣʶʜʝʡ, ʪʠʤ ʨʘʥʽʰʝ 

ʨʦʟʽʡʰʣʠʩʷ ʾʭ ʨʦʜʦʚʦʜʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʴ ʛʝʥʝʪʠʢʽʚ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʚʩʽ ʣʶʜʠ, ʷʢʽ ʞʠʚʫʪʴ ʩʴʦʛʦʜʥʽ ʥʘ ɿʝʤʣʽ, ʧʦʭʦʜʷʪʴ ʚʽʜ ʦʜʥʽʻʾ-ʻʜʠʥʦʾ ʞʽʥʢʠ, 

ʷʢʘ ʞʠʣʘ ʧʨʠʙʣʠʟʥʦ 150 ʪʠʩʷʯ ʨʦʢʽʚ ʪʦʤʫ ʫ ɸʬʨʠʮʽ [1; 2]. ɻʝʥʝʪʠʢʘʤ ʚʜʘʣʦʩʷ 

ʧʦʙʫʜʫʚʘʪʠ ʛʝʥʝʘʣʦʛʽʯʥʝ ʜʨʝʚʦ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʩʪʫʧʽʥʴ ʩʧʦʨʽʜʥʝʥʦʩʪʽ ʣʶʜʝʡ, 

ʷʢʽ ʧʨʦʞʠʚʘʶʪʴ ʚ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ ɿʝʤʣʽ.  

ʂʦʣʠ ʞ ʟôʷʚʠʣʠʩʷ ʙʽʣʴʰʽʩʪʴ ʋʢʨʘʾʥʮʽʚ? ɯʩʥʫʻ ʜʚʽ ʚʽʨʦʛʽʜʥʦʩʪʽ: ʮʽʣʢʦʤ 

ʤʦʞʝ ʙʫʪʠ, ʱʦ ʫʢʨʘʾʥʮʽ ʞʠʚʫʪʴ ʪʫʪ ʦʩʴ ʫʞʝ 45 ʪʠʩʷʯ ʨʦʢʽʚ ʽ ʟ ʪʠʭ ʩʘʤʠʭ ʧʽʨ ʷʢ 

ʪʫʪ ʚʟʘʛʘʣʽ ʟôʷʚʠʣʠʩʷ ʣʶʜʠ, ʥʘ ʮʝ ʚʢʘʟʫʻ ʛʝʥʝʪʠʯʥʠʡ ʪʠʧ U, ʤʘʡʞʝ ʢʦʞʥʠʡ 

ʧôʷʪʠʡ ʫʢʨʘʾʥʝʮʴ ʤʘʻ ʮʝʡ ʜʫʞʝ ʜʘʚʥʽʡ ʪʠʧ, ʷʢʠʡ ʪʨʘʧʣʷʪʴʩʷ ʫ ʧʽʚʥʽʯʥʽʡ ɭʚʨʦʧʽ. 

ʊʠʧ U ï ʮʝ ʽ ʻ ʧʝʨʰʠʡ ʨʝʟʫʣʴʪʘʪ, ʛʝʥʝʪʠʯʥʠʡ ʪʠʧ U ʮʝ ʩʪʘʨʦʜʘʚʥʽ ʤʠʩʣʠʚʮʽ 

ʟʙʠʨʘʯʽ ʩʘʤʝ ʚʦʥʠ ʧʝʨʰʠʤʠ ʚʽʜʢʨʠʣʠ ɭʚʨʦʧʫ. 17% ʫʢʨʘʾʥʮʽʚ ʥʦʩʷʪʴ ʫ ʩʦʙʽ 

ɼʅʂ-ʤʘʨʢʝʨ ʧʨʘʜʘʚʥʴʦʛʦ U ʪʠʧʫ. ɯʥʰʘ ʚʽʨʦʛʽʜʥʽʩʪʴ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ ʱʦ ʋʢʨʘʾʥʘ 

ʷʢ ʽ ʧʽʚʥʽʯʥʽ ʦʙʣʘʩʪʽ ɭʚʨʦʧʠ ʩʧʦʯʘʪʢʫ ʙʫʣʘ ʟʘʩʝʣʝʥʘ ʪʠʧʦʤ U ʥʘ 100%, ʘ ʫ 
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ʙʨʦʥʟʦʚʫ ʜʦʙʫ ʩʶʜʠ ʧʨʠʡʰʣʠ ʪʠʧʠ ʅ ʽ ɺ ʷʢʽ ʤʠ ʟʥʘʭʦʜʠʤʦ ʚ ʋʢʨʘʾʥʽ ʥʠʥʽ. ʅ ʽ ɺ 

ï ʮʝ ʜʚʘ ʩʧʦʨʽʜʥʝʥʽ ʪʠʧʠ ʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ɺ ʫ ʥʘʩ ʚʩʴʦʛʦ ʢʽʣʴʢʘ ʚʽʜʩʦʪʢʽʚ, ʘ 

ʦʩʴ ʅ ï ʮʝ ʛʦʣʦʚʥʠʡ ʫʢʨʘʾʥʩʴʢʠʡ ʪʠʧ ʧʦ ʞʽʥʦʯʽʡ ʣʽʥʽʾ, ʮʝ ʥʘʡʧʝʨʰʠʡ ʨʘʥʥʽʡ ʪʠʧ 

ʚ ɭʚʨʦʧʽ 50% [1; 2; 3]. ɺʠʚʯʠʤʦ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʧʨʦʙʣʝʤʫ ʧʦʭʦʜʞʝʥʥʷ 

ʫʢʨʘʾʥʮʽʚ. ɺʯʝʥʽ ʧʦʷʩʥʶʶʪʴ, ʱʦ ʫ ʢʦʞʥʦʛʦ ʧ'ʷʪʥʘʜʮʷʪʦʛʦ ʫʢʨʘʾʥʮʷ ʚʯʝʥʽ-

ʛʝʥʝʪʠʢʠ ʚʠʷʚʠʣʠ ʭʨʦʤʦʩʦʤʫ, ʷʢʘ ʨʽʜʥʠʪʴ ʩʫʯʘʩʥʝ ʥʘʩʝʣʝʥʥʷ ʢʨʘʾʥʠ ʟ 

ʽʨʣʘʥʜʮʷʤʠ, ʘʥʛʣʽʡʮʷʤʠ ʽ ʰʦʪʣʘʥʜʮʷʤʠ. ʋ ʜʘʚʥʠʥʫ, ʥʘ ʨʫʙʝʞʽ ʝʨ, ʚʦʥʠ ʟʘʡʤʘʣʠ 

ʚʝʣʠʢʫ ʪʝʨʠʪʦʨʽʶ ʚ ɿʘʭʽʜʥʽʡ ʽ ʎʝʥʪʨʘʣʴʥʽʡ ɭʚʨʦʧʽ. ɸ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʢʦʞʝʥ 

ʰʦʩʪʠʡ ʪʝʩʪʦʚʘʥʠʡ ʙʫʚ ʥʘʱʘʜʢʦʤ ʢʝʣʴʪʽʚ [1; 3; 4]. ʈʦʟʛʣʷʥʝʤʦ ʩʢʘʥʜʠʥʘʚʩʴʢʝ 

ʧʦʭʦʜʞʝʥʥʷ. ʋ ʨʝʣʝʚʘʥʪʥʦʾ ʚʠʙʽʨʮʽ ʧʨʦʝʢʪʫ çɼʅʂ-ʧʦʨʪʨʝʪ ʥʘʮʽʾè ʢʦʞʝʥ 

ʰʦʩʪʠʡ ʫʢʨʘʾʥʝʮʴ ʥʦʩʠʪʴ ʚ ʩʦʙʽ Y-ʭʨʦʤʦʩʦʤʫ ʩʢʘʥʜʠʥʘʚʩʴʢʠʭ ʘʙʦ ʬʽʥʩʴʢʠʭ 

ʥʘʨʦʜʽʚ. ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʤʦʚʘ ʡʜʝ, ʧʝʨʰ ʟʘ ʚʩʝ, ʧʨʦ ʪʠʭ, ʢʦʛʦ ʟʘ ʯʘʩʽʚ 

ʂʠʾʚʩʴʢʦʾ ʈʫʩʽ ʥʘʟʠʚʘʣʠ çʚʘʨʷʛʘʤʠè. ɺʽʢʽʥʛʠ ʧʨʠʙʫʚʘʣʠ ʥʘ ʫʢʨʘʾʥʩʴʢʽ ʟʝʤʣʽ ʚ 

ʷʢʦʩʪʽ ʚʽʡʩʴʢʦʚʦʾ ʝʣʽʪʠ ï ʷʢ ʜʨʫʞʠʥʥʠʢʠ ʜʣʷ ʦʩʦʙʠʩʪʦʾ ʛʚʘʨʜʽʾ ʢʥʷʟʽʚ. ɰʭ ʙʫʣʦ 

ʥʝʙʘʛʘʪʦ, ʧʨʦʪʝ, ʟʘʢʦʥʠ ʽʩʪʦʨʽʾ ʩʚʽʜʯʘʪʴ, ʱʦ ʥʘʚʽʪʴ ʥʝʚʝʣʠʢʘ ʞʤʝʥʴʢʘ ʯʫʞʠʥʮʽʚ, 

ʱʦ ʧʦʪʨʘʧʠʣʠ ʫ ʚʠʱʽ ʢʦʣʘ ʜʝʨʞʘʚʠ ʥʘʟʘʚʞʜʠ ʟʘʣʠʰʘʣʘ ʩʣʽʜ ʥʝ ʪʽʣʴʢʠ ʚ ʟʚʠʯʘʷʭ 

ʽ ʢʫʣʴʪʫʨʽ, ʘʣʝ ʪʘʢʦʞ ʽ ʩʣʽʜ ʚ ʛʝʥʝʪʠʯʥʦʤʫ ʬʦʥʜʽ ʮʽʣʦʛʦ ʥʘʨʦʜʫ [2; 3]. ʎʽʢʘʚʠʤ 

ʜʣʷ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʪʝʦʨʽʷ ʊʨʠʧʽʣʴʩʴʢʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ʗʢ ʧʦʢʘʟʘʣʠ 

ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ɼʅʂ ʢʦʞʥʦʛʦ ʧ'ʷʪʦʛʦ ʫʢʨʘʾʥʮʷ ʤʽʩʪʠʪʴ ʚ ʩʦʙʽ ʪʫ 

ʛʘʧʣʦʛʨʫʧʫ (ʛʨʫʧʘ ʩʭʦʞʠʭ ʛʘʧʣʦʪʠʧʽʚ, (ʟʤʽʥʝʥʘ ɼʅʂ ʫ ʭʦʜʽ ʩʪʘʪʝʚʦʛʦ 

ʨʦʟʤʥʦʞʝʥʥʷ), ʷʢʽ ʤʘʶʪʴ ʩʧʽʣʴʥʦʛʦ ʧʨʝʜʢʘ, ʫ ʷʢʦʛʦ ʚʽʜʙʫʣʘʩʷ ʤʫʪʘʮʽʷ, 

ʫʩʧʘʜʢʦʚʘʥʘ ʚʩʽʤʘ ʥʘʱʘʜʢʘʤʠ), ʷʢʫ ʚʯʝʥʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ, ʷʢ ʪʨʠʧʽʣʴʩʴʢʫ [1]. 

ɿʘʛʘʣʴʥʦʚʽʜʦʤʦ, ʱʦ ʪʨʠʧʽʣʴʮʽ ʙʫʣʠ ʥʝʡʤʦʚʽʨʥʦ ʨʦʟʚʠʥʝʥʠʤ ʥʘʨʦʜʦʤ ʜʣʷ ʩʚʦʛʦ 

ʯʘʩʫ. 

ɻʝʥʝʦʣʽʪʠʯʥʘ ʢʫʣʴʪʫʨʘ, ʷʢʘ ʽʩʥʫʚʘʣʘ ʥʘ ʪʝʨʠʪʦʨʽʾ ʇʨʘʚʦʙʝʨʝʞʥʦʾ ʋʢʨʘʾʥʠ 

ʽ ʚ ʄʦʣʜʦʚʽ ʚ VI-III ʪʠʩ. ʜʦ ʥ.ʝ. ʧʦʚʠʥʥʘ ʤʘʪʠ ʙʽʣʴʰ ʪʦʯʥʫ ʥʘʟʚʫ ʊʨʠʧʽʣʣʷ-

ʂʫʢʫʪʝʥʽ. ɺʦʥʘ ʟʘʣʠʰʠʣʘ ʧʽʩʣʷ ʩʝʙʝ ʯʠʩʣʝʥʥʽ ʘʨʭʝʦʣʦʛʽʯʥʽ ʧʘʤ'ʷʪʥʠʢʠ ʟ ʙʘʛʘʪʠʤ 

ʢʨʘʥʽʦʣʦʛʽʯʥʠʤʠ ʤʘʪʝʨʽʘʣʦʤ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʚʽʜʪʚʦʨʠʪʠ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ 

ʪʨʠʧʽʣʴʮʽʚ. ɺʝʣʴʤʠ ʮʽʢʘʚʠʤʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʚʯʝʥʠʭ ʟ ʧʨʠʚʦʜʫ ʘʨʽʡʩʴʢʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ. ɰʭ ʭʨʦʤʦʩʦʤʫ ʚ ʨʽʟʥʠʭ ʧʨʦʧʦʨʮʽʷʭ ʥʦʩʷʪʴ ʤʘʡʞʝ ʚʩʽ ʻʚʨʦʧʝʡʮʽ, 
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ʧʨʝʜʩʪʘʚʥʠʢʠ ʽʥʜʽʡʩʴʢʠʡ ʪʘ ʽʨʘʥʩʴʢʠʭ ʥʘʨʦʜʽʚ. ʂʦʥʮʝʥʪʨʘʮʽʷ ʛʘʧʣʦʛʨʫʧʠ, ʷʢʫ 

ʚʯʝʥʽ ʽʜʝʥʪʠʬʽʢʫʶʪʴ, ʷʢ ʫʩʧʘʜʢʦʚʘʥʫ ʚʽʜ ʘʨʽʾʚ, ʚʠʷʚʣʝʥʽ ʙʽʣʴʰ ʥʽʞ ʫ ʧʦʣʦʚʠʥʠ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʫʢʨʘʾʥʮʽʚ. ɿʘ ʯʘʩʽʚ, ʢʦʣʠ ʘʨʽʾ ʞʠʣʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ, 

ʩʝʨʝʜʥʴʦʨʽʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʧʘʣʘ ʥʘ ʢʽʣʴʢʘ ʛʨʘʜʫʩʽʚ. ʇʦʭʦʣʦʜʘʥʥʷ ʜʠʢʪʫʚʘʣʦ 

ʧʨʘʚʠʣʘ ʞʠʪʪʷ ʧʦ ʚʩʽʡ ɭʚʨʦʧʽ: ʚʦʥʦ ʩʝʨʡʦʟʥʦ ʚʽʜʙʠʣʦʩʷ ʥʘ ʨʦʟʤʽʨʘʭ ʣʶʜʩʴʢʦʾ 

ʧʦʧʫʣʷʮʽʾ, ʷʢʘ ʧʨʦʞʠʚʘʣʘ ʥʘ ʮʠʭ ʪʝʨʠʪʦʨʽʷʭ ʚ ʪʦʡ ʯʘʩ [2]. ɺʽʜʪʘʢ, ʚʠʞʠʣʠ ʪʽʣʴʢʠ 

ʣʶʜʠ, ʷʢʽ ʚʦʣʦʜʽʣʠ ʛʝʥʦʤ çʤʦʣʦʯʥʦʾ ʪʦʣʝʨʘʥʪʥʦʩʪʽè ï ʪʦʙʪʦ, ʟʜʘʪʥʽʩʪʶ ʧʠʪʠ ʽ 

ʧʝʨʝʚʘʨʶʚʘʪʠ ʤʦʣʦʢʦ.  

ɺ ʋʢʨʘʾʥʽ ʤʘʡʞʝ ʧʦʣʦʚʠʥʘ ʣʶʜʝʡ ʟ ʅ ʪʠʧʦʤ. ɺʽʜʪʘʢ, ʱʦ ʢʦʞʝʥ 5 

ʫʢʨʘʾʥʝʮʴ ʧʦ ʤʘʪʝʨʠʥʩʴʢʽʡ ʣʽʥʽʾ ʥʘʱʘʜʦʢ ʢʦʨʽʥʥʦʛʦ ʥʘʩʝʣʝʥʥʷ. ʋʢʨʘʾʥʘ ʙʫʣʘ 

ʧʦʩʪʽʡʥʦ ʟʘʩʝʣʝʥʘ, ʦʩʪʘʥʥʽ ʷʢ ʤʽʥʽʤʫʤ 40 ʪʠʩʷʯ ʨʦʢʽʚ ʟʘʚʜʷʢʠ ʤʽʩʮʝʚʠʤ 

ʢʣʽʤʘʪʠʯʥʠʤ ʫʤʦʚʘʤ, ʥʘʚʽʪʴ ʧʽʜ ʯʘʩ ʦʩʪʘʥʥʴʦʛʦ ʣʴʦʜʷʥʠʢʦʚʦʛʦ ʧʝʨʽʦʜʫ ʣʶʜʠ 

ʤʦʛʣʠ ʪʫʪ ʞʠʪʠ. ʋ ɯʩʧʘʥʽʾ ʽ ʧʽʚʜʝʥʥʽʡ ʌʨʘʥʮʽʾ ʩʭʦʞʘ ʩʠʪʫʘʮʽʷ: ʪʘʤ ʥʝ ʙʫʣʦ 

ʦʙʤʝʨʟʘʥʥʷ ʡ ʣʶʜʠ ʪʝʞ ʤʦʛʣʠ ʚʠʞʠʪʠ. [1; 2; 4]. ʅʘʤʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ 

ʘʥʢʝʪʫʚʘʥʥʷ 160 ʩʪʫʜʝʥʪʽʚ, ʷʢʽ ʚʞʝ ʟʥʘʡʦʤʽ ʟ ʟʘʢʦʥʦʤʽʨʥʦʩʪʷʤʠ ʩʧʘʜʢʦʚʦʩʪʽ ʪʘ 

ʤʽʥʣʠʚʦʩʪʽ ʦʨʛʘʥʽʟʤʽʚ ʥʘ ʪʝʤʫ: çʏʠ ʚʚʘʞʘʻʪʝ ʚʠ ʩʝʙʝ ʫʢʨʘʾʥʮʝʤ?è ɺ ʧʨʦʮʝʩʽ 

ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʠ ʜʦʩʣʽʜʠʣʠ ʦʩʦʙʣʠʚʦʩʪʽ ʫʢʨʘʾʥʩʴʢʦʾ ʥʘʮʽʾ, ʱʦ ʥʝʩʝ ʚ 

ʩʦʙʽ ʧʝʚʥʠʡ ʛʝʥʝʪʠʯʥʠʡ ʢʦʜ, ʷʢʠʡ ʩʪʚʦʨʠʚʩʷ ʥʘ ʧʨʦʪʷʟʽ ʚʽʢʽʚ ʪʘ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ 

ʚ ʾʭ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ, ʤʝʥʪʘʣʽʪʝʪʽ ʪʘ ʩʫʩʧʽʣʴʥʦʤʫ ʞʠʪʪʽ, ʱʦ ʬʦʨʤʫʻ ʾʭ 

ʥʘʮʽʦʥʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʽʟʥʽ ʪʝʦʨʽʾ ʧʦʭʦʜʞʝʥʥʷ ʫʢʨʘʾʥʮʷ. ʇʨʠ 

ʚʠʚʯʝʥʥʽ ʤʝʜʠʯʥʦʾ ʙʽʦʣʦʛʽʾ ʧʠʪʘʥʥʷ çɻʝʥʝʘʣʦʛʽʯʥʠʡ ʤʝʪʦʜè ʩʪʫʜʝʥʪʠ 

ʥʝʦʜʥʦʨʘʟʦʚʦ ʟʚʝʨʪʘʣʠ ʫʚʘʛʫ ʥʘ ʪʝ, ʱʦ ʫʢʨʘʾʥʩʴʢʘ ʥʘʮʽʷ ʬʦʨʤʫʚʘʣʘʩʷ 

ʧʨʠʙʣʠʟʥʦ 20-25 ʪʠʩ ʨʦʢʽʚ ʪʦʤʫ ʥʘʟʘʜ, ʱʦ ʚʢʘʟʫʶʪʴ ʥʘ ʨʽʟʥʽ ʪʝʦʨʽʾ ʧʦʭʦʜʞʝʥʥʷ 

ʫʢʨʘʾʥʮʷ. ɼʣʷ ʫʥʘʦʯʥʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʙʫʣʦ ʧʽʜʛʦʪʦʚʣʝʥʦ ʽʣʶʩʪʨʦʚʘʥʠʡ ʤʘʪʝʨʽʘʣ 

ʟ ʬʦʪʦ, ʚʽʜʝʦ, ʜʽʘʛʨʘʤʠ, ʩʭʝʤʠ, ʢʘʨʪʠ ʨʽʟʥʠʭ ʪʝʦʨʽʡ ʧʦʭʦʜʞʝʥʥʷ ʫʢʨʘʾʥʮʽʚ, 

ʩʢʣʘʜʝʥʦ ʜʽʘʛʨʘʤʠ ʱʦʜʦ ʩʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʰʣʷʭʦʤ ʘʥʢʝʪʫʚʘʥʥʷ çʏʠ ʚʚʘʞʘʻʪʝ 

ʚʠ ʩʝʙʝ ʫʢʨʘʾʥʮʝʤ?è. ɺʯʝʥʽ-ʙʽʦʣʦʛʠ ʟôʷʩʫʚʘʣʠ, ʱʦ ʻ ʱʝ ʦʜʠʥ ʜʨʝʚʥʽʡ ʝʪʥʦʩ, 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʷʢʦʛʦ ʥʘ ʪʝʨʠʪʦʨʽʾ ʩʫʯʘʩʥʦʾ ʋʢʨʘʾʥʠ ʙʽʣʴʰʝ, ʥʽʞ ʥʘʱʘʜʢʽʚ ʘʨʽʾʚ. 

ɼʅʂ ʫʢʨʘʾʥʩʴʢʠʭ ʞʽʥʦʢ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʞʽʥʢʠ ʥʝ ʙʨʘʣʠ ʫʯʘʩʪʴ ʫ ʚʽʡʥʘʭ 

ʮʠʚʽʣʽʟʘʮʽʡ [1; 2; 4]. ʗʢʱʦ ʣʶʜʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʫ ʣʴʦʜʷʥʠʢʦʚʠʡ ʧʝʨʽʦʜ ʥʝ 
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ʚʠʤʝʨʣʠ, ʟʥʘʯʠʪʴ ʧôʷʪʘ ʯʘʩʪʠʥʘ ʛʝʥʽʚ ʫʢʨʘʾʥʮʽʚ ʫʩʝ ʞ ʫʩʧʘʜʢʦʚʘʥʘ ʚʽʜ 

ʧʝʨʰʦʚʽʜʢʨʠʚʘʯʽʚ ʮʠʭ ʟʝʤʝʣʴ ʤʠʩʣʠʚʮʽʚ U ʪʠʧʫ. ɻʝʥʠ ʢʦʨʽʥʥʦʛʦ ʥʘʩʝʣʝʥʥʷ ʥʘ 

ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʫʤʝʥʰʦʩʪʽ, ʘ ʥʘʱʘʜʢʠ ʧʝʨʰʠʭ ʧʦʩʝʣʝʥʮʽʚ ʋʢʨʘʾʥʠ ʞʠʚʫʪʴ 

ʧʝʨʝʚʘʞʥʦ ʫ ʩʫʩʽʜʥʽʭ ʢʨʘʾʥʘʭ. ʅʘ ʛʝʥʝʪʠʯʥʠʭ ʢʘʨʪʘʭ ɭʚʨʦʧʠ ʚʠʜʥʦ ʱʦ, ʯʠʤ 

ʩʭʽʜʥʽʰʝ ʪʠʤ ʤʝʥʰʝ ʢʝʣʴʪʩʴʢʦʛʦ ʚʧʣʠʚʫ. ʌʘʢʪʠʯʥʦ ʾʭ ʝʢʩʧʘʥʮʽʷ ʟʫʧʠʥʠʣʘʩʷ ʷʢ 

ʨʘʟ ʙʽʣʷ ʢʦʨʜʦʥʽʚ ʢʨʘʾʥʠ [1; 2].  

ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʩʚʽʜʫ ʚʠʚʯʝʥʥʷ ʛʝʥʝʪʠʯʥʦʛʦ 

ʢʦʜʫ, ʱʦ ʩʬʦʨʤʫʚʘʚʩʷ ʥʘ ʧʨʦʪʷʟʽ ʚʽʢʽʚ ʪʘ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʚ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ, 

ʤʝʥʪʘʣʽʪʝʪʽ ʪʘ ʩʫʩʧʽʣʴʥʦʤʫ ʞʠʪʪʽ ʫʢʨʘʾʥʮʽʚ, ʬʦʨʤʫʻ ʥʘʮʽʦʥʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ. ʅʘ 

ʦʩʥʦʚʽ ʚʠʚʯʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʙʽʦʣʦʛʽʚ, ʚʠʚʯʘʶʯʠ ʨʽʟʥʽ ʪʝʦʨʽʾ ʧʦʭʦʜʞʝʥʥʷ 

ʫʢʨʘʾʥʮʽʚ, ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʤʝʜʠʯʥʦʾ ʙʽʦʣʦʛʽʾ, ʟʦʢʨʝʤʘ ʛʝʥʝʪʠʢʠ ʣʶʜʠʥʠ, 

ʟʨʦʙʣʝʥʦ ʧʨʠʧʫʱʝʥʥʷ ʧʨʦ ʪʝ, ʱʦ ʫʢʨʘʾʥʩʴʢʘ ʥʘʮʽʷ ʬʦʨʤʫʚʘʣʘʩʷ ʧʨʠʙʣʠʟʥʦ 20 ï 

25 ʪʠʩʷʯ ʨʦʢʽʚ ʪʦʤʫ ʥʘʟʘʜ, ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʚʢʘʟʫʻ ʥʘ ʨʽʟʥʽ ʪʝʦʨʽʾ ʧʦʭʦʜʞʝʥʥʷ 

ʫʢʨʘʾʥʮʽʚ.  
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ʽʤʝʥʽ ʄʠʭʘʡʣʘ ʂʦʮʶʙʠʥʩʴʢʦʛʦ 

ʄ. ɺʽʥʥʠʮʷ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɺʣʘʩʪʠʚʦʩʪʽ ʪʘ ʦʟʥʘʢʠ ʦʩʦʙʠʩʪʦʩʪʽ, ʷʢʽ ʩʬʦʨʤʫʚʘʣʠʩʷ ʥʘ ʦʩʥʦʚʽ 

ʛʝʥʝʪʠʯʥʦʾ ʦʙʫʤʦʚʣʝʥʦʩʪʽ ʪʠʧʫ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ, ʚ ʦʩʦʙʠʩʪʦʤʫ ʜʦʩʚʽʜʽ ʣʶʜʠʥʠ 

ʚ ʜʝʷʢʽʡ ʤʽʨʽ ʚʠʟʥʘʯʘʶʪʴ ʩʪʠʣʴ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʾʾ ʞʠʪʪʷ ʚ ʮʽʣʦʤʫ, ʘ ʪʘʢʦʞ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʘʮʽ ʪʘ ʧʨʦʬʝʩʽʡʥʫ ʩʧʨʷʤʦʚʘʥʽʩʪʴ. ʊʦʤʫ ʜʦʩʣʽʜʞʝʥʥʷ ʻ 

ʚʘʞʣʠʚʠʤ ʪʘ ʘʢʪʫʘʣʴʥʠʤ.  

ʇʨʘʢʪʠʯʥʘ ʟʥʘʯʫʱʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʤʦʞʣʠʚʦʩʪʽ ʚʠʟʥʘʯʝʥʥʷ 

ʦʩʥʦʚʥʠʭ ʪʠʧʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʫʜʝʥʪʽʚ ʨʽʟʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ, 

ʚʠʟʥʘʯʝʥʥʷ ʩʪʠʣʶ ʜʽʷʣʴʥʦʩʪʽ, ʤʽʩʮʷ ʫ ʩʫʩʧʽʣʴʩʪʚʽ, ʘ ʪʘʢʦʞ ʬʦʨʤʘʣʴʥʦ-

ʜʠʥʘʤʽʯʥʠʭ ʘʩʧʝʢʪʽʚ ʧʦʚʝʜʽʥʢʠ, ʱʦ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʜʦʩʢʦʥʘʣʠʪʠ ʫʞʝ ʽʩʥʫʶʯʽ 

ʤʝʪʦʜʠ ʧʨʦʬʝʩʽʡʥʦʛʦ ʚʽʜʙʦʨʫ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʠʪʠ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʜʽʷʣʴʥʦʩʪʽ ʚ 

ʦʙʨʘʥʽʡ ʩʬʝʨʽ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʚʯʝʥʥʷ ʪʘ ʘʥʘʣʽʟ ʨʦʟʧʦʜʽʣʫ ʨʽʟʥʠʭ 

ʪʠʧʽʚ ʪʝʤʧʝʨʘʤʝʥʪʫ ʩʝʨʝʜ ʩʪʫʜʝʥʪʽʚ ɺʽʥʥʠʮʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʄʠʭʘʡʣʘ ʂʦʮʶʙʠʥʩʴʢʦʛʦ ʨʽʟʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ʪʘ 

ʚʠʟʥʘʯʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʦʙʨʘʥʦʾ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʚʽʜ ʪʠʧʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʦʩʦʙʠʩʪʦʩʪʽ. 

ʋʤʦʚʠ ʽʩʥʫʚʘʥʥʷ ʪʘ ʥʘʚʯʘʥʥʷ ʙʽʣʴʰʦʩʪʽ ʩʪʫʜʝʥʪʩʴʢʦʾ ʤʦʣʦʜʽ ʜʠʢʪʫʶʪʴ 

ʥʘʛʘʣʴʥʫ ʧʦʪʨʝʙʫ ʚʩʝʙʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʚʯʝʥʥʷ ʛʽʛʽʻʥʽʯʥʠʭ ʘʩʧʝʢʪʽʚ 

ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʩʚʦʻʯʘʩʥʦʾ ʢʦʨʝʢʮʽʾ ʧʦʨʫʰʝʥʴ ʧʩʠʭʽʯʥʦʛʦ ʟʜʦʨʦʚô̫ , ʨʦʟʨʦʙʢʠ 
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ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʾʭ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʦʮʽʘʣʴʥʠʭ, ʤʝʜʠʯʥʠʭ, 

ʙʽʦʣʦʛʽʯʥʠʭ ʪʘ ʧʝʜʘʛʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʘ ʪʘʢʦʞ  ʽʥʜʠʚʽʜʫʘʣʴʥʦ-ʪʠʧʦʣʦʛʽʯʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʪʫʜʝʥʪʽʚ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʋʯʘʩʪʴ ʫ ʪʝʩʪʫʚʘʥʥʽ ʙʨʘʣʠ ʩʪʫʜʝʥʪʠ ʯʦʪʠʨʴʦʭ 

ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ɺʽʥʥʠʮʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ 

ʄʠʭʘʡʣʘ ʂʦʮʶʙʠʥʩʴʢʦʛʦ, ʘ ʩʘʤʝ ʧʨʠʨʦʜʥʠʯʦïʛʝʦʛʨʘʬʽʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ; 

ʬʘʢʫʣʴʪʝʪʫ ʽʩʪʦʨʽʾ, ʝʪʥʦʣʦʛʽʾ ʪʘ ʧʨʘʚʘ; ʬʘʢʫʣʴʪʝʪʫ ʬʽʣʦʣʦʛʽʾ ʪʘ ʞʫʨʥʘʣʽʩʪʠʢʠ ʪʘ 

ʬʘʢʫʣʴʪʝʪʫ ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʽ ʩʧʦʨʪʫ, ʚʽʢʦʤ ʚʽʜ 17 ʜʦ  24 ʨʦʢʽʚ. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʪʝʩʪ ï ʦʧʠʪʫʚʘʣʴʥʠʢ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʪʠʧʫ ʪʝʤʧʝʨʘʤʝʥʪʫ, çEysenck Personality Inventoryè (EPI), ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 57 

ʧʠʪʘʥʴ, 24 ʟ ʷʢʠʭ ʦʮʽʥʶʶʪʴ ʟʘ ʰʢʘʣʦʶ çʝʢʩʪʨʘʚʝʨʩʽʷ ï ̔ ʥʪʨʦʚʝʨʩʽʷè, 24 

ʟʘʧʠʪʘʥʥʷ - ʟʘ ʰʢʘʣʦʶ çʥʝʡʨʦʪʠʟʤè (ʝʤʦʮʽʡʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ï ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ), ʘ 

ʪʘʢʦʞ ʤʽʩʪʠʪʴ 9 ʧʠʪʘʥʴ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʜʦ ʪʘʢ ʟʚʘʥʦʾ çh ʢʘʣʠ ʙʨʝʭʥʽè, ʟʘ ʷʢʦʶ 

ʦʮʽʥʶʶʪʴ ʚʽʜʚʝʨʪʽʩʪʴ ʦʧʠʪʫʚʘʥʦʛʦ ʪʘ ʚʠʟʥʘʯʘʶʪʴ ʚʽʨʦʛʽʜʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʦʩʣʽʜʞʝʥʥʷ. [ 1; 2] 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʥʘ 

ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʩʝʨʝʜ ʩʪʫʜʝʥʪʽʚ ʻ ʭʦʣʝʨʠʯʥʠʡ ʪʠʧ 

ʪʝʤʧʝʨʘʤʝʥʪʫ (35%). ɿ 137 ʦʧʠʪʘʥʠʭ ʡʦʛʦ ʥʦʩʽʷʤʠ ʻ 48 ʦʩʽʙ. ʇʦ 26 ʦʩʽʙ 

(18,98%) ʤʘʶʪʴ ʤʝʣʘʥʭʦʣʽʯʥʠʡ ʽ ʩʘʥʛʚʽʥʽʯʥʠʡ ʪʝʤʧʝʨʘʤʝʥʪʠ. ʉʪʫʜʝʥʪʽʚ ʟ 

ʬʣʝʛʤʘʪʠʯʥʠʤ ʪʝʤʧʝʨʘʤʝʥʪʦʤ ʚʠʷʚʣʝʥʦ ʣʠʰʝ 12 ʦʩʽʙ (8,76%) ( ʊʘʙʣ. 1). 

ʊʘʙʣʠʮʷ 1 

ʈʦʟʧʦʜʽʣ ʪʝʤʧʝʨʘʤʝʥʪʽʚ ʩʝʨʝʜ ʩʪʫʜʝʥʪʽʚ ʨʽʟʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ɺɼʇʋ ʽʤʝʥʽ 

ʄ. ʂʦʮʶʙʠʥʩʴʢʦʛʦ 

ʉʧʝʮʽʘʣʴʥʽʩʪʴ        

      ʊʠʧ  ʪʝʤʧʝʨʘʤʝʥʪʫ 

ʇ
ɻ
ʌ 

ʌ
ɯ
ɽ
ʇ

 

ʌ
ʌ
ɾ
 

ʌ
ʌ
ɺ
ʽ
ʉ

 

ɺ
ʩ
ʴ
ʦ
ʛ
ʦ

 

%
 

ʍʦʣʝʨʠʢ 12 15 9 12 48 35,04 

ʄʝʣʘʥʭʦʣʽʢ 12 4 8 2 26 18,98 

ʌʣʝʛʤʘʪʠʢ 5 2 1 4 12 8,76 

ʉʘʥʛʚʽʥʽʢ 4 8 1 13 26 18,98 

ʅʝʤʦʞʣʠʚʦ ʚʠʟʥʘʯʠʪʠ 6 7 9 3 15 18,3 

ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ 

ʩʪʫʜʝʥʪʽʚ 

39 36 28 34 137 100 
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ʅʘʡʙʽʣʴʰʝ ʭʦʣʝʨʠʢʽʚ ʥʘʚʯʘʶʪʴʩʷ ʥʘ ʽʩʪʦʨʠʯʥʦʤʫ ʬʘʢʫʣʴʪʝʪʽ 15 ʦʩʽʙ ʟ 36 

ʦʧʠʪʘʥʠʭ (41,66 %). ʅʘ ʧʨʠʨʦʜʥʠʯʦ-ʛʝʦʛʨʘʬʽʯʥʦʤʫ ʬʘʢʫʣʴʪʝʪʽ ʪʘ ʚ ʽʥʩʪʠʪʫʪʽ 

ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʚʠʷʚʣʝʥʦ ʧʦ 12 ʭʦʣʝʨʠʢʽʚ ( ʮʝ 30,76% ʪʘ  35,29 % 

ʚʽʜʧʦʚʽʜʥʦ). ʅʘʡʤʝʥʰʝ ʭʦʣʝʨʠʢʽʚ ʥʘ ʬʽʣʦʣʦʛʽʯʥʦʤʫ ʬʘʢʫʣʴʪʝʪʽ ï 9 ʦʩʽʙ ʟ 28 

ʦʧʠʪʘʥʠʭ (32,14 %). 

ʅʘʡʙʽʣʴʰʝ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʤʝʣʘʥʭʦʣʽʯʥʦʛʦ ʪʝʤʧʝʨʘʤʝʥʪʫ  ʚʠʷʚʣʝʥʦ ʥʘ 

ʧʨʠʨʦʜʥʠʯʦ-ʛʝʦʛʨʘʬʽʯʥʦʤʫ ʬʘʢʫʣʴʪʝʪʽ ï 12 ʦʩʽʙ ʟ 39 ʦʧʠʪʘʥʠʭ (30,76 %). ʅʘ 

ʬʽʣʦʣʦʛʽʯʥʦʤʫ ʬʘʢʫʣʴʪʝʪʽ ʥʘʚʯʘʶʪʴʩʷ 8 ʤʝʣʘʥʭʦʣʽʢʽʚ. ʅʘ ʽʩʪʦʨʠʯʥʦʤʫ 

ʬʘʢʫʣʴʪʝʪʽ ʪʘ ʚ ʽʥʩʪʠʪʫʪʽ ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ï ʥʘʡʤʝʥʰʝ ʤʝʣʘʥʭʦʣʽʢʽʚ ï ʧʦ 4 

ʪʘ 2 ʩʪʫʜʝʥʪʠ (11,1 % ʪʘ  5,88 % ʚʽʜʧʦʚʽʜʥʦ).  

ʌʣʝʛʤʘʪʠʢʽʚ ʥʘ ʧʨʠʨʦʜʥʠʯʦ-ʛʝʦʛʨʘʬʽʯʥʦʤʫ ʬʘʢʫʣʴʪʝʪʽ ʪʘ ʚ ʽʥʩʪʠʪʫʪʽ 

ʬʟ̔ʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ  ʧʦ 5 ʪʘ 4 ʦʩʦʙʠ (12,82 %   ʪʘ    11,76 % ʚʽʜʧʦʚʽʜʥʦ).  

ʅʘʡʙʽʣʴʰʝ ʩʘʥʛʚʽʥʽʢʽʚ ʥʘʚʯʘʻʪʴʩʷ ʚ ʽʥʩʪʠʪʫʪʽ ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ï 13 

(38,23%) ʪʘ  ʥʘ ʽʩʪʦʨʠʯʥʦʤʫ ʬʘʢʫʣʴʪʝʪʽ ï 8 (22,2 %). ʅʘ ʧʨʠʨʦʜʥʠʯʦ-

ʛʝʦʛʨʘʬʽʯʥʦʤʫ ʬʘʢʫʣʴʪʝʪʽ 4 ʩʘʥʛʚʽʥʽʢʘ (10,25%), ʘ ʥʘ ʬʽʣʦʣʦʛʽʯʥʦʤʫ ï 

ʥʘʡʤʝʥʰʝ ï 1 (3,57%).         

ɸʥʘʣʽʟ ʢʦʣʘ ɸʡʟʝʥʢʘ ʤʦʞʥʘ ʧʨʦʚʝʩʪʠ ʪʘʢʦʞ ʟʘ 4 ʩʝʢʪʦʨʘʤʠ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʢʦʞʥʦʛʦ ʩʝʢʪʦʨʫ ʻ ʦʜʥʘ ʦʟʥʘʢʘ: ʝʤʦʮʽʡʥʘ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ 

(ʥʝʡʨʦʪʠʟʤ); ʝʤʦʮʽʡʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ; ʝʢʩʪʨʘʚʝʨʪʥʽʩʪʴ ʘʙʦ ʽʥʪʨʦʚʝʨʪʥʽʩʪʴ. 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʮʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʚʽʜʯʘʪʴ, 

ʱʦ ʩʝʨʝʜ 137 ʦʧʠʪʘʥʠʭ ʩʪʫʜʝʥʪʽʚ ʨʽʟʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ 70 ʦʩʽʙ (51,1%) 

ʦʧʠʥʠʣʦʩʷ ʚ ʩʝʢʪʦʨʽ ʥʝʡʨʦʪʠʟʤʫ, ʪʦʙʪʦ ʝʤʦʮʽʡʥʦʾ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ, 56 ʦʩʽʙ 

(40,88%) - ʚ ʩʝʢʪʦʨʽ ʝʤʦʮʽʡʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ, ʽ 11 ʦʩʽʙ (8%) ï ʤʘʶʪʴ 

ʟʨʽʚʥʦʚʘʞʝʥʽʩʪʴ ʮʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʦʩʢʽʣʴʢʠ ʾʭʥʽʡ ʨʝʟʫʣʴʪʘʪ ʙʫʚ ʥʘ ʧʝʨʝʪʠʥʽ 

ʦʩʝʡ ʢʦʣʘ ɸʡʟʝʥʢʘ. ʅʘʡʙʽʣʴʰʝ ʩʪʫʜʝʥʪʽʚ ʟ ʝʤʦʮʽʡʥʦʶ ʩʪʘʙʽʣʴʥʽʩʪʶ ʚʠʷʚʣʝʥʦ ʥʘ 

ʬʽʣʦʣʦʛʽʯʥʦʤʫ ʬʘʢʫʣʴʪʝʪʽ ʪʘ ʚ ʽʥʩʪʠʪʫʪʽ ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ (ʧʦ 18 ʽ 17 ʦʩʽʙ 

ʚʽʜʧʦʚʽʜʥʦ). ʅʘʡʙʽʣʴʰʝ ʝʤʦʮʽʡʥʦ ʥʝʩʪʘʙʽʣʴʥʠʭ ʥʘ ʧʨʠʨʦʜʥʠʯʦ-ʛʝʦʛʨʘʬʽʯʥʦʤʫ 

ʪʘ ʽʩʪʦʨʠʯʥʦʤʫ ʬʘʢʫʣʴʪʝʪʘʭ ï ʧʦ 27 ʪʘ 21 ʦʩʦʙʽ ʚʽʜʧʦʚʽʜʥʦ (ʊʘʙʣ. 2). 
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ʊʘʙʣʠʮʷ 2  

ʈʦʟʧʦʜʽʣ ʝʤʦʮʽʡʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ï ʥʝʡʨʦʪʠʟʤʫ ʩʝʨʝʜ ʩʪʫʜʝʥʪʽʚ ʨʽʟʥʠʭ 

ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ɺɼʇʋ ʽʤʝʥʽ ʄʠʭʘʡʣʘ ʂʦʮʶʙʠʥʩʴʢʦʛʦ 

 ʇɻʌ ʌɯɽʇ ʌʌɾ ʌʌɺʽʉ ɺʩʴʦʛʦ % 

ɽʤʦʮʽʡʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ 

(ʤʝʥʰʝ 12) 

10 11 18 17 56 40,88 

ʅʝʡʨʦʪʠʟʤ (ʙʽʣʴʰʝ 12) 27 21 7 15 70 51,1 

ɺʨʽʚʥʦʚʘʞʝʥʽʩʪʴ  2 4 3 2 11 8,2 

ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʩʪʫʜʝʥʪʽʚ 39 36 28 34 137 100 

 

ʉʝʨʝʜ ʦʧʠʪʘʥʠʭ ʩʪʫʜʝʥʪʽʚ ʨʽʟʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ʚʠʷʚʣʝʥʦ 80 (58,4%) 

ʝʢʩʪʨʘʚʝʨʪʽʚ ʪʘ 42 (30,66%) ʽʥʪʨʦʚʝʨʪʽʚ. 15 ʩʪʫʜʝʥʪʽʚ (10,9%) ʤʘʶʪʴ 

ʟʨʽʚʥʦʚʘʞʝʥʽʩʪʴ ʮʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʦʩʢʽʣʴʢʠ ʩʫʤʘ ʾʭʥʽʭ ʙʘʣʽʚ ʦʧʠʥʠʣʘʩʷ ʥʘ 

ʧʝʨʝʪʠʥʽ ʦʩʝʡ ʢʦʣʘ ɸʡʟʝʥʢʘ. ʅʘʡʙʽʣʴʰʝ ʝʢʩʪʨʘʚʝʨʪʽʚ ʥʘʚʯʘʶʪʴʩʷ ʚ ʽʥʩʪʠʪʫʪʽ 

ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ  (27 ʦʩʽʙ) ʪʘ ʥʘ ʽʩʪʦʨʠʯʥʦʤʫ ʬʘʢʫʣʴʪʝʪʽ (25 ʦʩʽʙ), ʘ 

ʽʥʪʨʦʚʝʨʪʽʚ ʙʽʣʴʰʝ ʥʘ ʧʨʠʨʦʜʥʠʯʦ-ʛʝʦʛʨʘʬʽʯʥʦʤʫ ʪʘ ʬʽʣʦʣʦʛʽʯʥʦʤʫ 

ʬʘʢʫʣʴʪʝʪʘʭ (ʧʦ 18 ʪʘ 11 ʦʩʽʙ ʚʽʜʧʦʚʽʜʥʦ) (ʊʘʙʣ. 3). 

ʊʘʙʣʠʮʷ 3  

ʈʦʟʧʦʜʽʣ ʽʥʪʨʦʚʝʨʩʽʾ ï ʝʢʩʪʨʘʚʝʨʩʽʾ ʩʝʨʝʜ ʩʪʫʜʝʥʪʽʚ ʨʽʟʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ 

ɺɼʇʋ ʽʤʝʥʽ ʄʠʭʘʡʣʘ ʂʦʮʶʙʠʥʩʴʢʦʛʦ 

 ʇɻʌ ʌɯɽʇ ʌʌɾ ʌʌɺʽʉ ɺʩʴʦʛʦ  % 

ɯʥʪʨʦʚʝʨʩʽʷ (ʤʝʥʰʝ 12) 18 7 11 6 42 30,66 

ɽʢʩʪʨʘʚʝʨʩʽʷ 

(ʙʽʣʴʰʝ 12) 

17 25 11 27 80 58,4 

ɺʨʽʚʥʦʚʘʞʝʥʽʩʪʴ  4 4 6 1 15 10,94 

ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʩʪʫʜʝʥʪʽʚ 39 36 28 34 137 100 

 

ʈʝʪʝʣʴʥʦ ʧʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʤʦʞʥʘ ʚʠʚʝʩʪʠ ʧʝʚʥʠʡ 

ʫʩʝʨʝʜʥʝʥʠʡ ʪʠʧ ʪʝʤʧʝʨʘʤʝʥʪʫ ʜʣʷ ʨʦʟʛʣʷʥʫʪʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ. 

ʆʪʞʝ, ʤʘʡʙʫʪʥʽʡ ʬʽʣʦʣʦʛ - ʮʝ ʝʤʦʮʽʡʥʦ ʩʪʘʙʽʣʴʥʠʡ ʝʢʩʪʨʘʚʝʨʪ ʘʙʦ 

ʽʥʪʨʦʚʝʨʪ (ʨʠʛʽʜʥʠʡ ʤʝʣʘʥʭʦʣʽʢ ʘʙʦ ʪʨʠʚʦʞʥʠʡ ʭʦʣʝʨʠʢ); ʤʘʡʙʫʪʥʽʡ ʙʽʦʣʦʛ ï 

ʝʤʦʮʽʡʥʦ ʥʝʩʪʘʙʽʣʴʥʠʡ ʽʥʪʨʦʚʝʨʪ (ʟʙʫʜʣʠʚʠʡ, ʽʤʧʫʣʴʩʠʚʥʠʡ ʭʦʣʝʨʠʢ ʘʙʦ 

ʨʠʛʽʜʥʠʡ, ʩʪʨʠʤʘʥʠʡ ʤʝʣʘʥʭʦʣʽʢ); ʤʘʡʙʫʪʥʽʡ ʽʩʪʦʨʠʢ ï ʝʤʦʮʽʡʥʦ ʥʝʩʪʘʙʽʣʴʥʠʡ 
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ʝʢʩʪʨʘʚʝʨʪ ( ʟʙʫʜʣʠʚʠʡ, ʘʛʨʝʩʠʚʥʠʡ ʭʦʣʝʨʠʢ ʘʙʦ ʞʠʪʪʻʨʘʜʽʩʥʠʡ ʩʘʥʛʚʽʥʽʢ); 

ʤʘʡʙʫʪʥʽʡ ʬʘʭʽʚʝʮʴ ʬʽʟʠʯʥʦʾ ʢʫʣʴʪʫʨʠ ʽ ʩʧʦʨʪʫ ï ʝʤʦʮʽʡʥʦ ʩʪʘʙʽʣʴʥʠʡ 

ʝʢʩʪʨʘʚʝʨʪ ( ʩʭʠʣʴʥʠʡ ʜʦ ʣʽʜʝʨʩʪʚʘ ʩʘʥʛʚʽʥʽʢ ʘʙʦ ʟʙʫʜʣʠʚʠʡ ʭʦʣʝʨʠʢ). 

ʈʝʟʫʣʴʪʘʪʠ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʩʧʽʚʩʪʘʚʥʠʤʠ ʟ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ [7] 

ʈʦʟʨʘʭʫʥʦʢ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʽ ʜʦʩʣʽʜʥʦʾ ʚʠʙʽʨʢʠ ʧʨʦʚʦʜʠʣʠ ʥʘ 

ʢʘʣʴʢʫʣʷʪʦʨʽ ʨʦʟʨʘʭʫʥʢʫ ʧʦʭʠʙʢʠ ʽ ʨʦʟʤʽʨʫ ʚʠʙʽʨʢʠ (http:// blog. Anketolog. ru). 

ʄʘʢʩʠʤʘʣʴʥʘ ʩʪʘʪʠʩʪʠʯʥʘ ʧʦʭʠʙʢʘ (ʟ 95% ʜʦʚʽʨʯʠʤ ʽʥʪʝʨʚʘʣʦʤ) ʩʢʣʘʜʘʻ 5%. 

ɺʠʩʥʦʚʢʠ. 

1. ʉʪʘʪʠʩʪʠʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʜʦʩʣʽʜʞʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦ-ʪʠʧʦʣʦʛʽʯʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʪʫʜʝʥʪʽʚ ʨʽʟʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ɺɼʇʋ ʽʤʝʥʽ ʄʠʭʘʡʣʘ 

ʂʦʮʶʙʠʥʩʴʢʦʛʦ, ʷʢʠʡ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʟʘ ʪʝʩʪʦʤ ɸʡʟʝʥʢʘ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʧʝʨʝʚʘʞʘʥʥʷ ʪʝʤʧʝʨʘʤʝʥʪʽʚ ʟ ʧʽʜʚʠʱʝʥʠʤ ʨʽʚʥʝʤ ʥʝʡʨʦʪʠʟʤʫ, ʪʦʙʪʦ ʝʤʦʮʽʡʥʦʶ 

ʥʝʩʪʘʙʽʣʴʥʽʩʪʶ (51.1%) 

2. ʉʝʨʝʜ ʦʧʠʪʘʥʠʭ ʩʪʫʜʝʥʪʽʚ ɺɼʇʋ ʧʝʨʝʚʘʞʘʶʪʴ ʩʘʤʽ ʪʽ ʪʝʤʧʝʨʘʤʝʥʪʠ, ʜʣʷ 

ʷʢʠʭ ʭʘʨʘʢʪʝʨʥʦʶ ʻ ʝʢʩʪʨʘʚʝʨʪʥʽʩʪʴ (58%) 

3. ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʪʝʤʧʝʨʘʤʝʥʪʦʤ ʩʝʨʝʜ ʧʨʦʪʝʩʪʦʚʘʥʠʭ ʩʪʫʜʝʥʪʽʚ ɺɼʇʋ 

ʨʽʟʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ʻ ʭʦʣʝʨʠʯʥʠʡ (35%). ʅʘʡʤʝʥʰʝ ʩʪʫʜʝʥʪʽʚ ʟ 

ʤʝʣʘʥʭʦʣʽʯʥʠʤ ʪʘ ʩʘʥʛʚʽʥʽʯʥʠʤ ʪʝʤʧʝʨʘʤʝʥʪʘʤʠ  - ʧʦ 19%. 

4. ʋʩʝʨʝʜʥʝʥʘ ʷʢʽʩʥʘ ʦʮʽʥʢʘ ʪʝʤʧʝʨʘʤʝʥʪʫ ʩʫʯʘʩʥʦʛʦ ʩʪʫʜʝʥʪʘ ʚʠʛʣʷʜʘʻ ʷʢ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʩʦʙʠ ʟ ʧʽʜʚʠʱʝʥʦʶ ʟʙʫʜʣʠʚʽʩʪʶ (ʥʝʡʨʦʪʠʟʤʦʤ) ʪʘ 

ʝʢʩʪʨʘʚʝʨʪʥʽʩʪʶ, ʱʦ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʩʦʮʽʘʣʴʥʽ ʽ ʧʨʘʢʪʠʯʥʽ ʘʩʧʝʢʪʠ ʞʠʪʪʷ, ʘ ʥʝ ʥʘ 

ʩʫʙôʻʢʪʠʚʥʠʡ ʧʩʠʭʽʯʥʠʡ ʟʤʽʩʪ. 
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Introduction. ʉolorectal polyps are neoplasms which are revealed during 

colonoscopy procedure most commonly. Clinical significance of the polyps caused 

by their malignant potential, since it is known that 60-70% colorectal 

adenocarcinoma cases are preceded by benign polyp. 

Nowadays, all colonic polyps are basically divided into two groups - serrated 

and adenomatous polyps. Serrated polyps are distinguished by their saw-toothed 

histological appearance. This group includes hyperplastic polyps with relatively low 

malignant potential as well as traditional serrated adenomas and sessile serrated 

adenomas that have high malignant potential. The group of adenomatous polyps is 

characterized by typical gland-like histological appearance. Based on features of the 

gland structures the second group is subdivided into tubular, villous, and 

tubulovillous adenomas. The risk of malignization significantly increases in the 

named sequence. 

Aim. To analyze distribution of distal colonic polyps according to current 

histopathological classification. 

Matherials and methods. Biopsy samples of 120 distal colonic polyps that 

were removed during colonoscopy procedure were analyzed retrospectively from 

January 2019 to January 2020. 

The studied samples were examined using Axioplan-2 microscope (Carl Zeiss, 

Germany). In each case histopathological description of studied sample and diagnosis 

according to the current WHO classification were made. Moreover, main clinical data 
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regarding studied samples were collected (sex and age of patients, location of polyp 

in the colon). The obtained data were statistically processed using the 

STATISTICAÈ for Windows 13.0 (StatSoft Inc., license no. 

JPZ804I382130ARCN10-J). 

Results and discussion. According to the obtained results, hyperplastic polyps 

(HP) are the most common type of distal colonic polyps (48 polyps, 40% of studies 

samples). Histologically HP were distinguished by their saw-toothed epithelial 

appearance. Low-grade dysplasia was revealed in 12 HP (30% of studied HP) while 

high-grade dysplasia was not revealed in studied HP samples. The rectum and 

sigmoid colon were the most common sites for HP (72% of studied HP), descending 

colon and splenic flexure were less common sites. The main age of patients who were 

diagnosed with HP was 55 Ñ 9 years, 60% of these patients were male, and 40% of 

these patients were female. 

The other two types of serrated lesions were less frequent. Traditional serrated 

adenomas (TSA) were diagnosed in 16 studied cases (13,3%), and sessile serrated 

adenomas (SSA) were diagnosed in 8 studied cases (6,6%). Histologically TSA were 

distinguished by their villiform growth pattern with slit-like serrations whereas SSA 

were distinguished by their serrated appearance combined with lateral spreading of 

crypt bases. Low-grade dysplasia was revealed in 16 serrated adenomas (66,6% of 

studied cases) while high-grade dysplasia was revealed in 8 serrated adenomas 

(33,4% of studied cases). The rectum and sigmoid colon were the most common sites 

for serrated adenomas (84% of studied cases), descending colon and splenic flexure 

were less common sites. The main age of patients who were diagnosed with TSA and 

SSA was 62 Ñ 11 years, 58% of these patients were male, and 42% of these patients 

were female. 

Among adenomatous polyps, tubular adenomas (TA) were the most common 

type, moreover, TA were the second most common type among all studied polyps (28 

polyps, 23,3% of studied samples). Villous adenomas (VA) were diagnosed in 11 

cases (9,1%), and tubular-villous adenomas (TVA) were diagnosed in 9 cases (7,5%). 

Histologically TA were characterized by crowded glands, while VA and TVA were 
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characterized by presence of villous pattern of polypoid mucosa. Low-grade 

dysplasia was revealed in 35 adenomatous polyps (73% of studied cases) whereas 

high-grade dysplasia was revealed in 13 adenomatous polyps (27% of studied cases). 

The sigmoid and descending colon were the most common sites for serrated 

adenomas (68% of studied cases), rectum and splenic flexure were less common 

sites. The main age of patients who were diagnosed with adenomatous polyps was 65 

Ñ 8 years, 64% of these patients were male, and 36% of these patients were female. 

Conclusions. The most common histological type of distal colonic polyps are 

hyperplastic polyps which are characterized by low dysplasia rate comparing to other 

studied colonic polyps. High dysplasia rate characterizes serrated adenomas and 

conventional adenomas that indicates significant malignant potential of these polyps. 
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ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʆɽ ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʂʆʉʊʅʆ-

ʉʋʉʊɸɺʅʆɻʆ ʊʋɹɽʈʂʋʃɽɿɸ 

 

ɻʦʣʢʘ ɻ. ɻ.,  

ɺʝʩʥʠʥ ɺ. ɺ.,  

ʆʣʝʡʥʠʢ ɸ. ɸ.,  

ɻʘʨʢʫʰʘ ʄ. ɸ.,  

ʀʩʪʦʤʠʥ ɼ. ɸ. 

ʍʘʨʴʢʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʋʢʨʘʠʥʘ 

 

ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʣʠʥʠʯʝʩʢʦʛʦ ʠ 

ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ ʂʉʊ ʥʘʤʠ ʙʳʣʘ ʩʦʟʜʘʥʘ ʤʦʜʝʣʴ ʢʦʩʪʥʦʛʦ 

ʪʫʙʝʨʢʫʣʝʟʘ ʥʘ ʦʩʥʦʚʝ ʚʚʝʜʝʥʠʷ ʢʫʣʴʪʫʨʳ ʤʠʢʦʙʘʢʪʝʨʠʠ ʪʫʙʝʨʢʫʣʝʟʘ (ʄɹʊ) ʚ 

ʧʨʦʢʩʠʤʘʣʴʥʳʡ ʤʝʪʘʵʧʠʬʠʟ ʙʦʣʴʰʝʙʝʨʮʦʚʦʡ ʢʦʩʪʠ (ʚʥʝʩʫʩʪʘʚʥʦ) ʠ ʚ ʩʧʦʥʛʠʦʟʫ 

ʪʝʣ ʧʦʟʚʦʥʢʦʚ ʧʦʷʩʥʠʯʥʦʛʦ ʦʪʜʝʣʘ ʧʦʟʚʦʥʦʯʥʠʢʘ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʘʟʝ ʀʥʩʪʠʪʫʪʘ 

ʢɻʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʠ ʢʣʠʥʠʯʝʩʢʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʋɸɸʅ. 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘ 30 ʧʦʣʦʚʦʟʨʝʣʳʭ (ʙʦʣʝʝ 6 ʤʝʩ.) ʄʦʨʩʢʠʭ 

ʩʚʠʥʢʘʭ (ʩʨʝʜʥʠʡ ʚʝʩ 350-500 ʛ). ʇʨʦʪʦʢʦʣ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘ ʞʠʚʦʪʥʳʭ 

ʫʪʚʝʨʞʜʝʥ ʂʦʤʠʩʩʠʝʡ ʧʦ ʙʠʦʵʪʠʢʝ ʍʘʨʴʢʦʚʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʘʤʠ "ɽʚʨʦʧʝʡʩʢʦʡ ʢʦʥʚʝʥʮʠʠ ʟʘʱʠʪʳ 

ʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ ʜʨʫʛʠʭ ʥʘʫʯʥʳʭ 

ʮʝʣʷʭ". 

ʇʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʠʟʫʯʝʥʠʠ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʧʦ ʜʘʥʥʳʤ 

ʣʠʪʝʨʘʪʫʨʳ ʬʦʨʤʘ ʠ ʚʝʣʠʯʠʥʘ ʩʫʩʪʘʚʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ ʨʘʟʤʝʨʳ ʢʦʩʪʝʡ 

ʤʦʨʩʢʦʡ ʩʚʠʥʢʠ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʯʝʣʦʚʝʯʝʩʢʠʭ, ʥʦ ʦʙʱʠʡ ʧʣʘʥ ʘʥʘʪʦʤʠʯʝʩʢʦʛʦ 

ʩʪʨʦʝʥʠʷ ʧʦʭʦʞ. 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚʩʝ ʞʠʚʦʪʥʳʝ ʙʳʣʠ ʦʙʩʣʝʜʦʚʘʥʳ ʥʘ 

ʧʨʝʜʤʝʪ ʥʘʣʠʯʠʷ ʚ ʥʠʭ ʧʘʨʘʟʠʪʘʨʥʳʭ ʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ, ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʦʚʝʜʝʥʠʝʤ ʨʝʘʢʮʠʠ ʄʘʥʪʫ ʩ 25 ʪʫʙʝʨʢʫʣʠʥʦʚʳʤʠ ʝʜʠʥʠʮʘʤʠ 

(ʊʆ) m.bovis ʠ m.avium. ɺʦ ʚʩʝʭ ʦʪʦʙʨʘʥʥʳʭ ʞʠʚʦʪʥʳʭ ʨʝʟʫʣʴʪʘʪʳ 
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ʪʫʙʝʨʢʫʣʠʥʠʟʘʮʠʠ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʠʤʤʫʥʠʪʝʪʘ ʢ ʪʫʙʝʨʢʫʣʝʟʫ, 

ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʜʘʥʥʳʝ ʞʠʚʦʪʥʳʝ ʪʫʙʝʨʢʫʣʝʟʦʤ ʥʝ ʙʦʣʝʶʪ ʠ ʥʝ ʙʦʣʝʣʠ. 

ɺʳʙʦʨ ʤʝʩʪʘ ʟʘʨʘʞʝʥʠʷ ʙʳʣ ʦʙʫʩʣʦʚʣʝʥ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ (90%) 

ʣʦʢʘʣʠʟʘʮʠʠ ʧʝʨʚʠʯʥʦʛʦ ʦʩʪʠʪʘ ʚ ʦʙʣʘʩʪʠ ʤʝʪʘʬʠʟʦʚ ʙʦʣʴʰʝʙʝʨʮʦʚʦʡ ʠ 

ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʝʡ ʧʨʠ ʪʫʙʝʨʢʫʣʝʟʥʦʤ ʘʨʪʨʠʪʝ ʢʦʣʝʥʥʦʛʦ ʩʫʩʪʘʚʘ ʫ ʧʘʮʠʝʥʪʦʚ ʠ 

ʪʝʣʘ ʧʦʟʚʦʥʢʦʚ ʧʨʠ ʪʫʙʝʨʢʫʣʝʟʥʦʤ ʩʧʦʥʜʠʣʠʪʝ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʂʉʊ ʧʨʦʚʦʜʠʣʦʩʴ ʧʫʪʝʤ ʚʚʝʜʝʥʠʷ 

ʚʟʚʝʩʠ m.bovis ʰʪʘʤʤ valle (0,1 ʤʛ ʩʫʭʦʡ ʤʘʩʩʳ ʚ 1 ʤʣ) ʚʥʫʪʨʠʢʦʩʪʥʦ ʩʦʛʣʘʩʥʦ 

ʤʝʪʦʜʠʢʝ. 

ɺʳʚʦʜ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘ ʞʠʚʦʪʥʳʭ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʫʪʝʤ ʧʝʨʝʜʦʟʠʨʦʚʢʠ 

ʵʬʠʨʘ ʯʝʨʝʟ 1 ʠ 2,5 ʤʝʩʷʮʘ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʩʣʝ ʚʳʷʚʣʝʥʠʷ 

ʧʨʠʟʥʘʢʦʚ ʧʨʝʘʨʪʨʠʪʠʯʥʦʡ ʠ ʧʨʝʩʧʦʥʜʠʣʠʪʠʯʝʩʢʦʡ ʩʪʘʜʠʡ ʢʦʩʪʥʦʛʦ 

ʪʫʙʝʨʢʫʣʝʟʘ (ʯʝʨʝʟ 1 ʤʝʩʷʮ) ʙʳʣʠ ʚʳʚʝʜʝʥʳ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘ 10 ʞʠʚʦʪʥʳʭ. ʅʘ 

ʚʪʦʨʦʤ ʵʪʘʧʝ ʧʦʩʣʝ ʦʙʥʘʨʫʞʝʥʠʷ ʢʣʠʥʠʢʦ-ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠ ʘʨʪʨʠʪʠʯʝʩʢʦʡ ʠ 

ʩʧʦʥʜʠʣʠʪʠʯʝʩʢʦʡ ʩʪʘʜʠʠ (ʯʝʨʝʟ 2,5 ʤʝʩʷʮʘ) ʪʘʢʞʝ 10 ʞʠʚʦʪʥʳʭ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʤʳ ʞʜʘʣʠ ʧʦʩʪʘʨʪʨʠʪʠʯʥʦʡ ʠ ʧʦʩʪʩʧʦʥʜʠʣʠʪʠʯʝʩʢʦʡ 

ʩʪʘʜʠʠ ʢʦʩʪʥʦʛʦ ʪʫʙʝʨʢʫʣʝʟʘ ʠʣʠ ʨʝʤʠʩʩʠʠ ʟʘʙʦʣʝʚʘʥʠʷ, ʥʦ ʞʠʚʦʪʥʳʝ ʧʦʛʠʙʣʠ 

ʚ ʩʨʦʢʠ ʦʪ 3,5 ʜʦ 4 ʤʝʩʷʮʝʚ. ʇʨʠʯʠʥʦʡ ʩʤʝʨʪʠ ʵʪʠʭ ʞʠʚʦʪʥʳʭ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʨʠ ʘʫʪʦʧʩʠʠ, ʩʪʘʣʘ ʛʝʥʝʨʘʣʠʟʘʮʠʷ 

ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʦʨʘʞʝʥʠʝʤ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ 

ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ. 

ʆʙʝʟʜʚʠʞʠʚʘʥʠʷ ʞʠʚʦʪʥʳʭ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʥʫʪʨʠʤʳʰʝʯʥʳʤ ʚʚʝʜʝʥʠʝʤ 

ʨʘʩʪʚʦʨʘ ʢʩʠʣʘʟʠʥʘ (5 ʤʛ ʥʘ 1 ʢʛ ʚʝʩʘ). 

ʄʦʨʩʢʘʷ ʩʚʠʥʢʘ ʬʠʢʩʠʨʦʚʘʣʘʩʴ ʥʘ ʩʪʘʥʢʝ ʥʘ ʩʧʠʥʝ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦ 

ʚʳʪʷʥʫʪʳʭ ʣʘʧʘʭ. ʂʦʞʘ ʚ ʦʙʣʘʩʪʠ ʧʨʘʚʦʛʦ ʢʦʣʝʥʥʦʛʦ ʩʫʩʪʘʚʘ ʦʩʚʦʙʦʞʜʘʣʘʩʴ ʦʪ 

ʰʝʨʩʪʠ ʠ ʦʙʨʘʙʘʪʳʚʘʣʘʩʴ ʨʘʩʪʚʦʨʦʤ ʡʦʜʘ. ʆʧʝʨʘʮʠʦʥʥʦʝ ʧʦʣʝ ʦʪʜʝʣʷʣʦʩʴ 

ʩʪʝʨʠʣʴʥʳʤʠ ʩʘʣʬʝʪʢʘʤʠ. ʇʨʦʚʦʜʠʣʩʷ ʨʘʟʨʝʟ ʢʦʞʠ ʜʣʠʥʦʡ ʦʢʦʣʦ 2,0 ʩʤ ʧʦ 

ʧʝʨʝʜʥʝ-ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʣʝʥʥʦʛʦ ʩʫʩʪʘʚʘ ʥʘ ʫʨʦʚʥʝ ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ 

ʤʝʪʘʵʧʠʬʠʟʘ ʙʦʣʴʰʝʙʝʨʮʦʚʦʡ ʢʦʩʪʠ. ʇʦʩʣʝ ʨʘʟʨʝʟʘ ʢʦʞʠ ʦʛʦʣʷʣʩʷ 

ʢʦʨʪʠʢʘʣʴʥʳʡ ʩʣʦʡ ʙʦʣʴʰʝʙʝʨʮʦʚʦʡ ʢʦʩʪʠ. ʉ ʧʦʤʦʱʴʶ ʧʦʣʦʡ ʤʠʢʨʦʬʨʝʟʳ 
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ʧʨʦʚʦʜʠʣʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʘʥʘʣʘ ʚ ʛʫʙʯʘʪʦʤ ʚʝʱʝʩʪʚʝ ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ 

ʤʝʪʘʵʧʠʬʠʟʘ ʙʦʣʴʰʝʙʝʨʮʦʚʦʡ ʢʦʩʪʠ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ ʥʘ 0,5 ʩʤ ʥʠʞʝ ʩʫʩʪʘʚʥʦʡ 

ʱʝʣʠ ʜʠʘʤʝʪʨʦʤ 2 ʤʤ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʩʧʝʨʝʜʠ ʥʘʟʘʜ, ʠʟʥʫʪʨʠ ʥʘʨʫʞʫ, ʩʥʠʟʫ 

ʚʚʝʨʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʬʦʨʤʠʨʦʚʘʣʩʷ ʢʘʥʘʣ ʜʠʘʤʝʪʨʦʤ 2-2,5 ʤʤ ʠ ʛʣʫʙʠʥʦʡ 

ʦʢʦʣʦ 5 ʤʤ. ʚʥʝʩʫʩʪʘʚʥʦʡ. 

ʇʦʩʣʝ ʦʩʪʘʥʦʚʢʠ ʢʨʦʚʦʪʝʯʝʥʠʷ ʠʟ ʩʧʦʥʛʠʦʟʥʦʡ ʪʢʘʥʠ, ʩ ʧʦʤʦʱʴʶ 

ʪʫʨʫʥʜʳ ʩʤʦʯʝʥʥʦʡ ʚ 3% ʨʘʩʪʚʦʨʝ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ, ʚ ʢʘʥʘʣ ʚʥʦʩʠʣʘʩʴ 

ʢʫʣʴʪʫʨʘ ʄɹʊ 0,5 ʤʣ ʚʟʚʝʩʠ m.bovis ʰʪʘʤʤ valle (0,1 ʤʛ ʩʫʭʦʡ ʤʘʩʩʳ ʚ 1 ʤʣ). 

ʂʘʥʘʣ ʧʣʦʤʙʠʨʦʚʘʣʩʷ ʤʝʜʠʮʠʥʩʢʠʤ ʚʦʩʢʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʨʪʠʢʘʣʴʥʦʡ 

ʧʣʘʩʪʠʥʢʠ, ʧʦʣʫʯʝʥʥʦʡ ʚʦ ʚʨʝʤʷ ʪʨʝʧʘʥʘʮʠʠ, ʤʷʛʢʠʝ ʪʢʘʥʠ ʫʰʠʚʘʣʠʩʴ ʙʝʟ 

ʤʝʩʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʪʫʙʝʨʢʫʣʦʩʪʘʪʠʢʘʤʠ. 

ʇʦʣʦʞʝʥʠʝ ʞʠʚʦʪʥʦʛʦ ʥʘ ʧʨʘʚʦʤ ʠʣʠ ʣʝʚʦʤ ʙʦʢʫ. ʂʦʞʘ ʚ ʦʙʣʘʩʪʠ 

ʧʨʦʝʢʮʠʠ ʧʦʷʩʥʠʯʥʦʛʦ ʦʪʜʝʣʘ ʧʦʟʚʦʥʦʯʥʠʢʘ ʚʳʰʝ ʢʨʳʣʘ ʧʦʜʚʟʜʦʰʥʦʡ ʢʦʩʪʠ 

ʦʩʚʦʙʦʞʜʘʝʪʩʷ ʦʪ ʰʝʨʩʪʠ ʠ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʨʘʩʪʚʦʨʦʤ ʡʦʜʘ. ʆʧʝʨʘʮʠʦʥʥʦʝ 

ʧʦʣʝ ʦʪʜʝʣʷʝʪʩʷ ʩʪʝʨʠʣʴʥʳʤʠ ʩʘʣʬʝʪʢʘʤʠ.  ʇʨʦʚʦʜʠʪʩʷ ʧʦʩʣʦʡʥʳʡ 

ʚʥʝʙʨʶʰʥʦʡ ʜʦʩʪʫʧ  ʢ ʧʝʨʝʜʥʝ-ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʣ ʧʦʟʚʦʥʢʦʚ ʩʝʛʤʝʥʪʦʚ 

L2-L4. ɼʦʩʪʫʧ ʧʨʦʚʦʜʠʪʩʷ ʧʫʪʝʤ ʧʦʩʣʦʡʥʦʛʦ ʨʘʩʩʣʦʝʥʠʷ ʤʳʰʮ ʧʝʨʝʜʥʝʡ 

ʙʨʶʰʥʦʡ ʩʪʝʥʢʠ ʠ ʦʪʪʝʩʥʝʥʠʷ ʧʘʨʠʝʪʘʣʴʥʦʛʦ ʣʠʩʪʢʘ ʙʨʶʰʠʥʳ ʚʤʝʩʪʝ ʩ 

ʩʦʜʝʨʞʠʤʳʤ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʚ ʤʝʜʠʘʣʴʥʫʶ ʩʪʦʨʦʥʫ. ʇʦʩʣʝ ʚʳʜʝʣʝʥʠʷ 

ʧʝʨʝʜʥʝ-ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʣ ʧʦʟʚʦʥʢʦʚ ʚʠʟʫʘʣʠʟʠʨʫʶʪʩʷ ʩʝʛʤʝʥʪʘʨʥʳʝ 

ʩʦʩʫʜʳ: ʚʝʥʘ ʠ ʘʨʪʝʨʠʷ. ʇʦʩʣʝʜʥʠʝ ʙʝʨʫʪʩʷ ʥʘ ʜʝʨʞʘʣʢʠ ʩ ʜʚʫʭ ʩʪʦʨʦʥ, 

ʧʝʨʝʚʷʟʳʚʘʶʪʩʷ ʠ ʧʝʨʝʩʝʢʘʶʪʩʷ. ɺ ʪʝʣʦ ʣʠʰʝʥʥʦʛʦ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʧʦʟʚʦʥʢʘ ʩ 

ʧʦʤʦʱʴʶ ʰʧʨʠʮʘ ʩʦ ʩʧʝʮʠʘʣʴʥʦʡ ʠʛʣʦʡ ʚʚʦʜʠʪʩʷ ʢʫʣʴʪʫʨʘ ʄɹʊ 0,3 ʤʣ ʚʟʚʝʩʠ 

m. bovis ʰʪʘʤ valle (0,1 ʤʛ ʩʫʭʦʡ ʤʘʩʩʳ ʚ 1 ʤʣ). ʄʘʥʠʧʫʣʷʮʠʷ ʧʨʦʚʦʜʠʪʩʷ ʧʦʜ 

ʚʠʟʫʘʣʴʥʳʤ ʢʦʥʪʨʦʣʝʤ. ʇʦʩʣʝʦʧʝʨʘʮʠʦʥʥʘʷ ʨʘʥʘ ʧʦʩʣʦʡʥʦ ʫʰʠʚʘʝʪʩʷ ʥʘʛʣʫʭʦ 

ʠ ʟʘʢʨʳʚʘʝʪʩʷ ʘʩʝʧʪʠʝʩʢʦʡ  ʧʦʚʷʟʢʦʡ. 

ʂʣʠʥʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ. 

ɺʩʝʤ ʞʠʚʦʪʥʳʤ ʧʨʦʚʦʜʠʣʦʩʴ ʜʠʥʘʤʠʯʝʩʢʦʝ ʥʘʙʣʶʜʝʥʠʝ ʩ ʧʦʜʨʦʙʥʳʤ 

ʢʣʠʥʠʯʝʩʢʠʤ ʦʩʤʦʪʨʦʤ, ʚʟʚʝʰʠʚʘʥʠʝʤ, ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʬʫʥʢʮʠʠ ʩʫʩʪʘʚʦʚ ʠ 

ʧʦʟʚʦʥʦʯʥʠʢʘ. ʇʨʠ ʦʮʝʥʢʝ ʞʠʚʦʪʥʦʛʦ, ʦʙʨʘʱʘʣʠ ʚʥʠʤʘʥʠʝ ʥʘ ʧʦʣʦʞʝʥʠʝ ʪʝʣʘ ʠ 
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ʢʦʥʝʯʥʦʩʪʝʡ, ʦʙʱʠʡ ʚʠʜ, ʢʦʥʪʫʨʳ ʩʫʩʪʘʚʦʚ ʠ ʪ.ʜ. ʇʘʣʴʧʘʮʠʷ ʦʙʣʘʩʪʠ ʩʫʩʪʘʚʘ ʠ 

ʧʦʷʩʥʠʯʥʦʡ ʦʙʣʘʩʪʠ ʧʦʟʚʦʥʦʯʥʠʢʘ ʨʘʩʰʠʨʷʣʘ ʠ ʜʦʧʦʣʥʷʣʘ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ 

ʧʫʪʝʤ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʢʦʞʠ, ʤʷʛʢʠʭ ʪʢʘʥʝʡ, ʦʢʨʫʞʘʶʱʠʭ ʩʫʩʪʘʚ (ʩʚʷʟʢʠ, 

ʢʘʧʩʫʣʘ), ʧʘʨʘʚʝʨʪʝʙʨʘʣʴʥʳʝ ʟʦʥʳ. ʆʧʨʝʜʝʣʷʣʘʩʴ ʘʤʧʣʠʪʫʜʘ ʜʚʠʞʝʥʠʡ ʚ 

ʧʦʨʘʞʝʥʥʦʤ ʩʫʩʪʘʚʝ ʠ ʦʪʜʝʣʝ ʧʦʟʚʦʥʦʯʥʠʢʘ. 

ʏʝʨʝʟ 1 ʤʝʩʷʮ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ ʫ ʚʩʝʭ ʞʠʚʦʪʥʳʭ ʛʨʫʧʧʳ ʥʘʙʣʶʜʝʥʠʷ 

ʦʪʤʝʯʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝ ʦʙʱʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʩʨʝʜʥʝʤ ʥʘ 0,5 Á. ʇʦʪʝʨʷ ʤʘʩʩʳ 

ʪʝʣʘ ʞʠʚʦʪʥʳʭ ʩʦʩʪʘʚʣʷʣʘ ʦʪ 20,0 ʜʦ 40,0 ʛʨʘʤʤ. ɺ ʜʝʩʷʪʠ ʤʦʨʩʢʠʭ ʩʚʠʥʦʢ 

ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʥʘʧʣʳʚʥʳʝ ʘʙʩʮʝʩʩʳ ʥʘ ʧʝʨʝʜʥʝʡ ʠ ʟʘʜʥʝʡ ʧʦʚʝʨʭʥʦʩʪʷʭ 

ʢʦʣʝʥʥʦʛʦ ʩʫʩʪʘʚʘ ʠ ʧʘʨʘʚʝʨʪʝʙʨʘʣʴʥʳʭ ʟʦʥʘʭ ʇʆʇ. ʅʘ ʨʝʥʪʛʝʥʦʛʨʘʤʤʘʭ 

ʦʧʨʝʜʝʣʷʣʩʷ ʧʦʨʦʟ ʢʦʩʪʝʡ, ʦʙʨʘʟʫʶʱʠʭ ʩʫʩʪʘʚ. 

ɼʘʣʴʥʝʡʰʝʝ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʞʠʚʦʪʥʳʤʠ ʧʦʢʘʟʘʣʦ, 

ʯʪʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʬʦʨʤʠʨʦʚʘʣʩʷ ʠ ʫʚʝʣʠʯʠʚʘʣʩʷ ʚ ʨʘʟʤʝʨʝ ʪʫʙʝʨʢʫʣʝʟʥʳʡ 

ʦʩʪʠʪ. ʀʟʤʝʥʝʥʠʷ ʚ ʩʫʩʪʘʚʝ ʥʦʩʠʣʠ ʨʝʘʢʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ. 

ɺ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 6-10 ʥʝʜʝʣʴ ʧʨʦʜʦʣʞʘʣʠ ʨʘʩʪʠ ʩʠʤʧʪʦʤʳ ʠʥʪʦʢʩʠʢʘʮʠʠ 

(ʚʷʣʦʩʪʴ ʞʠʚʦʪʥʳʭ, ʩʥʠʞʝʥʠʝ ʘʧʧʝʪʠʪʘ), ʧʦʪʝʨʷ ʚ ʚʝʩʝ ʩʦʩʪʘʚʠʣʘ ʚ ʩʨʝʜʥʝʤ 40 

ʛʨʘʤʤ. ʂʦʣʝʥʥʳʝ ʩʫʩʪʘʚʳ ʙʳʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʝʥʳ ʚ ʦʙʲʝʤʝ ʟʘ ʩʯʝʪ 

ʫʪʦʣʱʝʥʠʷ ʠ ʠʥʬʠʣʴʪʨʘʮʠʠ ʤʷʛʢʠʭ ʪʢʘʥʝʡ. ʆʪʤʝʯʘʣʘʩʴ ʨʝʟʢʘʷ ʩʛʠʙʘʪʝʣʴʥʘʷ 

ʢʦʥʪʨʘʢʪʫʨʘ, ʧʦʧʳʪʢʘ ʦʮʝʥʢʠ ʜʚʠʞʝʥʠʡ ʚ ʩʫʩʪʘʚʝ ʚʳʟʚʘʣʘ ʙʦʣʝʚʫʶ ʨʝʘʢʮʠʶ ʫ 

ʞʠʚʦʪʥʦʛʦ. ʆʧʨʝʜʝʣʷʣʘʩʴ ʚʳʨʘʞʝʥʥʘʷ ʭʨʦʤʦʪʘ, ʪʘʢ ʢʘʢ ʠʟ-ʟʘ ʙʦʣʝʚʦʛʦ 

ʩʠʥʜʨʦʤʘ ʢʦʥʝʯʥʦʩʪʴ ʞʠʚʦʪʥʦʛʦ ʥʝ ʥʘʛʨʫʞʘʣʠ. ɸʙʩʮʝʩʩʳ ʨʘʩʧʨʦʩʪʨʘʥʷʣʠʩʴ ʥʘ 

ʦʙʣʘʩʪʴ ʙʝʜʨʘ ʠ ʛʦʣʝʥʠ, ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʩʚʠʱʠ. ʅʘ ʨʝʥʪʛʝʥʦʛʨʘʤʤʘʭ 

ʦʪʤʝʯʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʦʯʘʛʦʚ, ʦʥʠ ʟʘʥʠʤʘʣʠ ʚʝʩʴ ʤʝʪʘʬʠʟ ʩ 

ʧʝʨʝʭʦʜʦʤ ʥʘ ʩʫʩʪʘʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʙʦʣʴʰʝʙʝʨʮʦʚʦʡ ʢʦʩʪʠ. ʆʯʘʛʠ 

ʜʝʩʪʨʫʢʮʠʠ ʩʦʜʝʨʞʘʣʠ ʨʘʟʣʠʯʥʦʡ ʬʦʨʤʳ ʠ ʨʘʟʤʝʨʘ ʩʝʢʚʝʩʪʨʳ. 

ʈʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ ʧʦʢʘʟʘʥʠʷʤ ʦʪ 3 ʜʦ 5 

ʨʘʟ ʚ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʞʠʚʦʪʥʳʤ. ʈʝʥʪʛʝʥʦʛʨʘʬʠʷ ʦʧʝʨʠʨʫʝʤʦʛʦ 

(ʟʘʨʘʞʝʥʥʦʛʦ) ʩʫʩʪʘʚʘ ʠ ʇʆʇ ʧʨʦʚʦʜʠʣʘʩʴ ʧʨʠ ʬʠʢʩʘʮʠʠ ʤʦʨʩʢʦʡ ʩʚʠʥʢʠ ʥʘ 

ʩʧʝʮʠʘʣʴʥʦʤ ʩʪʘʥʢʝ ʠ ʦʙʝʟʜʚʠʞʠʚʘʥʠʠ ʂʩʠʣʘʟʠʥʦʤ (5 ʤʛ ʥʘ 1 ʢʛ ʤʘʩʩʳ 



60 

ʞʠʚʦʪʥʦʛʦ) ʀʟʫʯʘʣʠʩʴ ʩʪʨʫʢʪʫʨʘ ʢʦʩʪʝʡ, ʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʚ ʩʫʩʪʘʚʝ, 

ʩʦʩʪʦʷʥʠʝ ʩʫʩʪʘʚʥʦʡ ʱʝʣʠ, ʨʘʟʤʝʨʳ ʩʫʩʪʘʚʥʳʭ ʜʝʬʝʢʪʦʚ. 

ɺʳʚʦʜ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʠʟ ʦʧʳʪʘ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ ʨʘʥʝʝ 

ʨʘʟʨʘʙʦʪʘʥʥʦʤʫ ʛʨʘʬʠʢʫ: 1 ʤʝʩ, 2,5 ʤʝʩ. ʇʝʨʝʜ ʵʚʪʘʥʘʟʠʝʡ ʞʠʚʦʪʥʳʝ ʪʱʘʪʝʣʴʥʦ 

ʦʩʤʘʪʨʠʚʘʣʠ, ʘ ʧʦʩʣʝ ʥʝʝ - ʧʦʣʫʯʝʥʥʳʝ ʤʘʢʨʦʧʨʝʧʘʨʘʪʳ ʧʦʜʚʝʨʛʘʣʠʩʴ 

ʨʝʥʪʛʝʥʦʛʨʘʬʠʠ ʠ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʶ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ ʫʜʘʣʦʩʴ ʧʨʦʩʣʝʜʠʪʴ ʩʪʘʜʠʡʥʦʩʪʴ 

ʨʘʟʚʠʪʠʷ ʪʫʙʝʨʢʫʣʝʟʥʦʛʦ ʛʦʥʠʪʘ ʫ ʤʦʨʩʢʦʡ ʩʚʠʥʢʠ ʠ ʦʪʩʣʝʜʠʪʴ ʩʦʚʨʝʤʝʥʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʢʣʠʥʠʯʝʩʢʦʛʦ, ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ 

ʪʝʯʝʥʠʷ. ʆʙʥʘʨʫʞʝʥʘ ʠʜʝʥʪʠʯʥʦʩʪʴ ʤʦʜʝʣʠ ʦʩʥʦʚʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʬʦʨʤ 

ʪʫʙʝʨʢʫʣʝʟʘ ʢʦʣʝʥʥʦʛʦ ʩʫʩʪʘʚʘ ʫ ʤʦʨʩʢʦʡ ʩʚʠʥʢʠ ʠ ʫ ʯʝʣʦʚʝʢʘ. 

ɺʘʞʥʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʜʘʥʥʘʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʥʝ 

ʪʦʣʴʢʦ ʚʳʷʚʠʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʣʠʥʠʢʦ-ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠ 

ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʘ ʠ ʨʘʟʨʘʙʦʪʘʪʴ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʤʦʜʝʣʴ ʨʘʟʣʠʯʥʳʭ ʦʧʝʨʘʪʠʚʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʷ. 
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ʉʋʏɸʉʅɯ ʇɯɼʍʆɼʀ ʑʆɼʆ ɺʀɹʆʈʋ ɼʆɿʀ ɺɯʊɸʄɯʅʋ D ɼʃʗ 

ʂʆʈɽʂʎɯɰ ʁʆɻʆ ɼɽʌɯʎʀʊʋ ʋ ɺɸɻɯʊʅʀʍ ɯʅɼʋʉʊʈɯɸʃʔʅʆɻʆ 

ʄɯʉʊɸ 

 

ɻʨʠʱʝʥʢʦ ʆ. ɺ. 

ʜʦʢʪʦʨ ʤʝʜʠʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, 

ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʧʝʨʠʥʘʪʦʣʦʛʽʾ, ʘʢʫʰʝʨʩʪʚʘ ʪʘ ʛʽʥʝʢʦʣʦʛʽʾ 

ɻʦʤʘʥ ʊ. ɯ. 

ʘʩʧʽʨʘʥʪ ʢʘʬʝʜʨʠ ʧʝʨʠʥʘʪʦʣʦʛʽʾ, ʘʢʫʰʝʨʩʪʚʘ ʪʘ ʛʽʥʝʢʦʣʦʛʽʾ 

ʍʘʨʢʽʚʩʴʢʘ ʤʝʜʠʯʥʘ ʘʢʘʜʝʤʽʷ ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʦʩʚʽʪʠ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ 

ɺʘʛʽʪʥʽʩʪʴ ï ʮʝ ʧʝʨʽʦʜ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʥʘʯʥʠʤʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ 

ʟʤʽʥʘʤʠ ʚ ʦʨʛʘʥʽʟʤʽ ʞʽʥʢʠ. ʇʝʨʠʥʘʪʘʣʴʥʠʡ ʧʝʨʽʦʜ ʻ ʚʠʟʥʘʯʘʣʴʥʠʤ ʽ ʬʦʨʤʫʻ ʩʪʘʥ 

ʟʜʦʨʦʚ'ʷ ʜʠʪʠʥʠ ʚ ʫʩʽ ʥʘʩʪʫʧʥʽ ʧʝʨʽʦʜʠ ʡʦʛʦ ʞʠʪʪʷ. ʇʽʜ ʯʘʩ ʚʘʛʽʪʥʦʩʪʽ ʟʥʘʯʥʦ 

ʟʨʦʩʪʘʻ ʧʦʪʨʝʙʘ ʚ ʚʽʪʘʤʽʥʘʭ ʪʘ ʤʽʥʝʨʘʣʘʭ, ʷʢʽ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʧʦʚʥʦʮʽʥʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʧʣʦʜʘ, ʪʦʤʫ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʘʜʝʢʚʘʪʥʦʛʦ ʨʽʚʥʷ ʤʘʢʨʦ- ʽ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ 

ʚ ʮʝʡ ʯʘʩ ʻ ʚʢʨʘʡ ʚʘʞʣʠʚʠʤ. ʆʜʥʠʤ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʟ ʥʠʭ  ʻ ʚʽʪʘʤʽʥ D, ʜʝʬʽʮʠʪ 

ʷʢʦʛʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʧʝʨʝʙʽʛ ʛʝʩʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ [1].  

ɸʤʝʨʠʢʘʥʩʴʢʘ ʘʩʦʮʽʘʮʽʷ ʧʝʜʽʘʪʨʽʚ [7] ʽ ɽʥʜʦʢʨʠʥʦʣʦʛʽʯʥʝ ʪʦʚʘʨʠʩʪʚʦ ʉʐɸ 

[4], ʧʽʜʢʨʝʩʣʶʶʪʴ ʚʠʥʷʪʢʦʚʫ ʨʦʣʴ ʚʽʪʘʤʽʥʫ D ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʣʦʜʘ ʽ 

ʛʝʩʪʘʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʮʽʣʦʤʫ, ʽ, ʚʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ, ʨʝʢʦʤʝʥʜʫʚʘʣʠ ʚʠʟʥʘʯʝʥʥʷ 

ʜʘʥʦʛʦ ʤʘʨʢʝʨʘ ʚʩʽʤ ʚʘʛʽʪʥʠʤ [6]. ɼʝʬʽʮʠʪʽ ʚʽʪʘʤʽʥʫ D ʧʽʜ ʯʘʩ ʚʘʛʽʪʥʦʩʪʽ 

ʧʽʜʚʠʱʫʻ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʧʨʝʝʢʣʘʤʧʩʽʾ, ʛʝʩʪʘʮʽʡʥʦʛʦ ʜʽʘʙʝʪʫ, ʧʝʨʝʜʯʘʩʥʠʭ 

ʧʦʣʦʛʽʚ [9]. 

ɺ 2012 ʨ. ʫ ɺʘʨʰʘʚʽ ʚʽʜʙʫʣʘʩʷ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʟʘ ʫʯʘʩʪʶ 

ʥʘʫʢʦʚʮʽʚ ʟ ʨʽʟʥʠʭ ʢʨʘʾʥ ʩʚʽʪʫ, ʥʘ ʷʢʽʡ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʚʠʟʥʘʯʝʥʥʷ 

ʚʤʽʩʪʫ ʚʽʪʘʤʽʥʫ D: 

¶ ʜʝʬʽʮʠʪ ð <20 ʥʛ/ʤʣ (50 ʥʤʦʣʴ/ʣ); 

¶ ʩʫʙʦʧʪʠʤʘʣʴʥʠʡ ʨʽʚʝʥʴ ð 20ï30 ʥʛ/ʤʣ (50ï75 ʥʤʦʣʴ/ʣ); 

¶ ʦʧʪʠʤʘʣʴʥʠʡ ʨʽʚʝʥʴ (ʮʽʣʴʦʚʠʡ ʩʪʘʪʫʩ) ð 30ï50 ʥʛ/ʤʣ (75ï125 ʥʤʦʣʴ/ʣ); 
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¶ ʚʠʩʦʢʠʡ ʚʤʽʩʪ ð 50ï100 ʥʛ/ʤʣ (125ï250 ʥʤʦʣʴ/ʣ); 

¶ ʥʝʙʝʟʧʝʯʥʠʡ ʨʽʚʝʥʴ ð >100 ʥʛ/ʤʣ (250 ʥʤʦʣʴ/ʣ). 

ʆʩʥʦʚʥʠʤʠ ʬʫʥʢʮʽʷʤʠ ʚʽʪʘʤʽʥʫ D ʧʨʦʜʦʚʞʫʶʪʴ ʟʘʣʠʰʘʪʠʩʴ ʨʝʛʫʣʷʮʽʷ 

ʬʦʩʬʦʨʥʦ-ʢʘʣʴʮʽʻʚʦʛʦ ʦʙʤʽʥʫ ʪʘ ʧʨʦʮʝʩʠ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʽ ʨʦʩʪʫ ʢʽʩʪʦʢ. ʅʘ ʨʷʜʫ ʟ 

ʮʠʤ ʟʜʘʪʥʠʡ ʚʧʣʠʚʘʪʠ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʫ ʬʫʥʢʮʽʶ ʰʣʷʭʦʤ ʟʚôʷʟʫʚʘʥʥʷ ʟ VDR 

ʚ ʷʻʯʥʠʢʘʭ, ʛʽʧʦʬʽʟʽ, ʤʦʣʦʯʥʽʡ ʟʘʣʦʟʽ, ʘ ʪʘʢʦʞ ʚ ʝʥʜʦʤʝʪʨʽʾ ʪʘ ʧʣʘʮʝʥʪʽ [3].  

ɺ ʨʦʙʦʪʽ [10] ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʢʦʪʨʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʜʝʬʽʮʠʪ 

ʚʽʪʘʤʽʥʫ D ʫ ʧʝʨʝʚʘʞʥʦʾ ʙʽʣʴʰʦʩʪʽ ʩʫʯʘʩʥʠʭ ʚʘʛʽʪʥʠʭ ʞʽʥʦʢ. 

ʄʝʪʘ ʨʦʙʦʪʠ ï ʚʠʟʥʘʯʝʥʥʷ ʩʪʘʪʫʩʫ ʚʽʪʘʤʽʥʫ D ʚʘʛʽʪʥʠʭ ʞʽʥʦʢ, ʱʦ 

ʤʝʰʢʘʶʪʴ ʚ ʫʤʦʚʘʭ ʚʝʣʠʢʦʛʦ ʽʥʜʫʩʪʨʽʘʣʴʥʦʛʦ ʤʽʩʪʘ, ʪʘ ʤʝʪʦʜʠ ʡʦʛʦ ʢʦʨʝʢʮʽʾ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ 

ʇʽʜ ʥʘʰʠʤ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤ ʧʝʨʝʙʫʚʘʣʠ 30 ʚʘʛʽʪʥʠʭ  ʚʽʢʦʤ 20 ï 40 ʨʦʢʽʚ, ʚ 

ʪʝʨʤʽʥʽ ʛʝʩʪʘʮʽʾ ʚʽʜ 7 ʜʦ 15 ʪʠʞʥʽʚ, ʱʦ ʩʪʘʣʠ ʥʘ ʦʙʣʽʢ ʜʦ ʤʽʩʴʢʦʾ ʞʽʥʦʯʦʾ 

ʢʦʥʩʫʣʴʪʘʮʽʾ ʙʝʟ ʦʙʪʷʞʫʶʯʠʭ ʬʘʢʪʦʨʽʚ. ɿ ʥʠʭ 12 ʧʝʨʰʦʚʘʛʽʪʥʠʭ ʪʘ 18 

ʧʦʚʪʦʨʥʦʚʘʛʽʪʥʠʭ. ʉʝʨʝʜ ʦʙʩʪʝʞʝʥʠʭ ʞʽʥʦʢ ʚ ʘʥʘʤʥʝʟʽ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʯʘʩʪʽ 

ʆʈɿ (53,3%), ʟʘʭʚʦʨʶʚʘʥʥʷ ʉʉʉ (33,2%), ʢʦʣʴʧʽʪʠ (20%), ʝʨʦʟʽʾ ʰʠʡʢʠ ʤʘʪʢʠ 

(40%). ʋ ʜʝʷʢʠʭ ʧʦʚʪʦʨʥʦʚʘʛʽʪʥʠʭ ʚ ʘʥʘʤʥʝʟʽ ʟʘʟʥʘʯʝʥʦ ʤʠʤʦʚʽʣʴʥʽ ʚʠʢʠʜʥʽ 

(11%), ʥʝʨʦʟʚʠʚʘʶʯʽ ʚʘʛʽʪʥʦʩʪʽ (11%), ʧʝʨʝʜʯʘʩʥʽ ʧʦʣʦʛʠ (16%). ʆʜʥʽʻʶ ʟ 

ʤʦʞʣʠʚʠʭ ʧʨʠʯʠʥ ʜʘʥʠʭ ʧʘʪʦʣʦʛʽʡ ʤʦʛʣʠ ʙʫʪʠ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʘʙʦ ʜʝʬʽʮʠʪ 

ʭʦʣʝʢʘʣʴʮʠʬʝʨʦʣʫ. 

ʋʩʽʤ ʚʘʛʽʪʥʠʤ, ʷʢʽ ʫʚʽʡʰʣʠ ʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʠ ʧʦʩʪʘʥʦʚʮʽ ʥʘ ʦʙʣʽʢ 

ʜʦʜʘʪʢʦʚʦ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ 25(OH)D ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ 

ʽʤʫʥʦʭʽʤʽʯʥʠʤ ʤʝʪʦʜʦʤ ʟ ʝʣʝʢʪʨʦʭʝʤʽʣʶʤʽʥʝʩʮʝʥʪʥʦʶ ʜʝʪʝʢʮʽʻʶ ʥʘ ʘʥʘʣʽʟʘʪʦʨʽ 

Cobas 6000 ʟʘ ʪʝʩʪ-ʩʠʩʪʝʤʘʤʠ Roche Diagnostics (ʐʚʝʡʮʘʨʽʷ).  

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ 

ɿʛʽʜʥʦ ʟ ʥʘʰʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ (73%) ʚʘʛʽʪʥʠʭ ʤʘʻ 

ʜʝʬʽʮʠʪ ʚʽʪʘʤʽʥʫ D, ʩʫʙʦʧʪʠʤʘʣʴʥʠʡ ʨʽʚʝʥʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʫ 20%  ʽ ʣʠʰʝ  7 %  

ʤʘʶʪʴ ʦʧʪʠʤʘʣʴʥʠʡ ʨʽʚʝʥʴ . 

ɿʚʝʨʪʘʻ ʥʘ ʩʝʙʝ ʫʚʘʛʫ ʯʘʩʪʦʪʘ ʜʽʘʛʥʦʩʪʦʚʘʥʦʛʦ ʜʝʬʽʮʠʪʫ ʚʽʪʘʤʽʥʫ D ʫ 

ʧʦʚʪʦʨʥʦʚʘʛʽʪʥʠʭ, ʤʘʡʞʝ 90% ʤʘʶʪʴ ʨʽʚʝʥʴ 25(OH)D ʥʠʞʯʝ 20 ʥʛ/ʤʣ, ʚ ʪʦʡ ʯʘʩ 

ʷʢ ʫ ʧʝʨʰʦʚʘʛʽʪʥʠʭ ʜʝʬʽʮʠʪ ʚʠʟʥʘʯʘʻʪʴʩʷ ʫ 50%. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʯʘʩʪʦʪʘ 
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ʜʝʬʽʮʠʪʫ ʚʽʪʘʤʽʥʫ D ʙʫʣʘ ʚʠʱʦʶ ʫ ʚʘʛʽʪʥʠʭ ʞʽʥʦʢ ʢʦʪʨʽ ʤʘʶʪʴ ʛʨʫʜʥʝ 

ʚʠʛʦʜʦʚʫʚʘʥʥʷ ʚ ʘʥʘʤʥʝʟʽ. ʋ ʦʙʩʪʝʞʝʥʠʭ ʥʘʤʠ ʚʘʛʽʪʥʠʭ ʪʨʠʚʘʣʽʩʪʴ ʛʨʫʜʥʦʛʦ 

ʚʠʛʦʜʦʚʫʚʘʥʥʷ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 6 ʤʽʩʷʮʽʚ ʜʦ 2 ʨʦʢʽʚ.  ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ 

ʧʦʚʪʦʨʥʦʚʘʛʽʪʥʽ, ʷʢʽ ʪʨʠʚʘʣʠʡ ʯʘʩ ʛʦʜʫʚʘʣʠ ʛʨʫʜʴʤʠ, ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʛʨʫʧʽ 

ʚʠʩʦʢʦʛʦ ʨʠʟʠʢʫ ʚʠʥʠʢʥʝʥʥʷ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʪʘ ʜʝʬʽʮʠʪʫ ʚʽʪʘʤʽʥʫ D ʧʦʨʽʚʥʷʥʦ ʟ 

ʚʘʛʽʪʥʠʤʠ, ʷʢʽ ʙʫʜʫʪʴ ʥʘʨʦʜʞʫʚʘʪʠ ʚʧʝʨʰʝ. ɼʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʫʩʢʣʘʜʥʝʥʴ 

ʧʨʦʪʷʛʦʤ ʛʝʩʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʥʝʦʙʭʽʜʥʦ ʧʽʜʪʨʠʤʫʚʘʪʠ ʨʽʚʝʥʴ ʚʽʪʘʤʽʥʫ D ʚ 

ʤʝʞʘʭ 30 ï 40 ʥʛ/ʤʣ.   

ɿʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʽʚʥʷ ʚʽʪʘʤʽʥʫ D ʽ ʜʦʟʫʚʘʥʥʷ ʧʨʝʧʘʨʘʪʫ ʭʦʣʝʢʘʣʴʮʠʬʝʨʦʣʫ 

ʚʘʛʽʪʥʽ ʙʫʣʠ ʨʦʟʧʦʜʽʣʝʥʽ ʥʘ  ʛʨʫʧʠ. ɼʦ I ʛʨʫʧʠ ʚʚʽʡʰʣʠ ʚʘʛʽʪʥʽ ʟ ʥʝʜʦʩʪʘʪʥʽʩʪʶ, 

ʨʽʚʝʥʴ 25(OH)D ʥʠʞʯʝ 30 ʥʛ/ʤʣ (ʚ ʩʝʨʝʜʥʴʦʤʫ 23,79 ʥʛ/ʤʣ), ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ 

ʚʽʪʘʤʽʥ D ʚ ʜʦʟʽ 4000 ʄʆ/ʜʦʙʫ ʱʦʜʝʥʥʦ ʧʨʦʪʷʛʦʤ 1 ʤʽʩʷʮʷ.  

 ɺʘʛʽʪʥʽ II  ʛʨʫʧʠ ʙʫʣʠ ʜʦʜʘʪʢʦʚʦ ʨʦʟʧʦʜʽʣʝʥʽ ʥʘ ʜʚʽ ʧʽʜʛʨʫʧʠ:  II  ʘ  ʛʨʫʧʘ ʟ 

ʚʠʨʘʞʝʥʠʤ ʜʝʬʽʮʠʪʦʤ, ʨʽʚʝʥʴ 25(OH)D ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʥʠʞʯʝ 10 ʥʛ/ʤʣ (ʚ 

ʩʝʨʝʜʥʴʦʤʫ 8,35 ʥʛ/ʤʣ) ʪʘ  II  ʙ ʛʨʫʧʘ ʟ ʜʝʬʽʮʠʪʦʤ, , ʨʽʚʝʥʴ 25(OH)D ʟʥʘʭʦʜʠʚʩʷ 

ʚ ʤʝʞʘʭ 10 ï 20 ʥʛ/ʤʣ (ʚ ʩʝʨʝʜʥʴʦʤʫ 14,84 ʥʛ/ʤʣ). ʇʘʮʽʻʥʪʢʘʤ ʦʙʦʭ ʧʽʜʛʨʫʧ ʜʣʷ 

ʢʦʨʝʢʮʽʾ ʨʽʚʥʷ ʚʽʪʘʤʽʥʫ D, ʙʫʣʦ ʧʨʠʟʥʘʯʝʥʦ ʧʨʝʧʘʨʘʪ ʚʽʪʘʤʽʥʫ D ʚ ʜʦʟʫʚʘʥʥʽ 

8000 ʄʆ/ʜʦʙʫ ʱʦʜʝʥʥʦ ʧʨʦʪʷʛʦʤ 1 ʤʽʩʷʮʷ. III  ʛʨʫʧʫ ʩʢʣʘʣʠ ʚʘʛʽʪʥʽ ʫ ʷʢʠʭ 

ʨʽʚʝʥʴ 25(OH)D ʙʫʚ ʦʧʪʠʤʘʣʴʥʠʡ, ʚ ʤʝʞʘʭ 30 ï 40 ʥʛ/ʤʣ (ʚ ʩʝʨʝʜʥʴʦʤʫ 32,02 

ʥʛ/ʤʣ), ʚʦʥʠ ʥʝ ʦʪʨʠʤʫʚʘʣʠ ʧʨʝʧʘʨʘʪ ʭʦʣʝʢʘʣʴʮʠʬʝʨʦʣʫ. 

ʏʝʨʝʟ ʤʽʩʷʮʴ  ʧʨʦʚʝʜʝʥʦ ʢʦʥʪʨʦʣʴʥʝ  ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ 25(OH)D ʚ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ. ʇʦʨʽʚʥʷʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʟ ʧʦʧʝʨʝʜʥʽʤʠ ʥʘʚʝʜʝʥʦ ʥʘ 

ʨʠʩ. 1.  

ʗʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ.1  ʚ ʛʨʫʧʘʭ ɯ ʪʘ ɯɯ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʽʪʘʤʽʥʫ D ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ. 

ʋ ʧʘʮʽʻʥʪʦʢ ʟ ʥʝʜʦʩʪʘʪʥʽʩʪʶ ( I ʛʨʫʧʘ ) ʥʘ ʬʦʥʽ ʧʨʠʡʦʤʫ ʧʨʝʧʘʨʘʪʫ 

ʭʦʣʝʢʘʣʴʮʠʬʝʨʦʣʫ ʚ ʜʦʟʽ 4000 ʄʆ/ʜʦʙʫ ʯʝʨʝʟ 1 ʤʽʩʷʮʴ  ʨʽʚʝʥʴ 25(OH)D 

ʧʽʜʚʠʱʠʚʩʷ ʪʘ ʩʪʘʥʦʚʠʚ (ʚ ʩʝʨʝʜʥʴʦʤʫ 24,06 ʥʛ/ʤʣ), ʧʦʨʽʚʥʶʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦ 

ʢʦʨʝʢʮʽʾ  ʪʘ ʧʽʩʣʷ ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʨʽʚʝʥʴ 25(OH)D ʟʘʣʠʰʠʚʩʷ ʤʘʡʞʝ ʥʝ 

ʟʤʽʥʥʠʤ. 
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ʈʠʩʫʥʦʢ 1 ï  

 

ʋ ʚʘʛʽʪʥʠʭ ʦʙʦʭ ʧʽʜʛʨʫʧ (ɯɯ ʛʨʫʧʠ) ʥʘ ʪʣʽ ʚʞʠʚʘʥʥʷ ʧʨʝʧʘʨʘʪʫ ʚʽʪʘʤʽʥʫ D ʚ 

ʜʦʟʫʚʘʥʥʽ 8000 ʄʆ/ʜʦʙʫ ʢʦʥʮʝʥʪʨʘʮʽʷ 25(OH)D ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʟʨʦʩʣʘ ʪʘ 

ʩʪʘʥʦʚʠʪʴ: ɯɯʘ ʛʨʫʧʘ ï ʚ ʩʝʨʝʜʥʴʦʤʫ 22,35 ʥʛ/ʤʣ, ɯɯʙ ʛʨʫʧʘ ï ʚ ʩʝʨʝʜʥʴʦʤʫ 24,36 

ʥʛ/ʤʣ.  

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʷ ʭʦʣʝʢʘʣʴʮʠʬʝʨʦʣʫ ʫ ʧʘʮʽʻʥʪʦʢ ʦʙʦʭ 

ʧʽʜʛʨʫʧ (ɯɯ ʛʨʫʧʠ)  ʚʽʜʙʫʚʘʣʦʩʷ ʟ ʨʽʟʥʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ. ʋ ʞʽʥʦʢ ɯɯʘ ʛʨʫʧʠ 

ʥʘʩʠʯʝʥʽʩʪʴ ʦʨʛʘʥʽʟʤʫ ʚʽʪʘʤʽʥʦʤ D ʙʫʣʦ ʰʚʠʜʰʝ, ʯʝʨʝʟ 1 ʤʽʩʷʮʴ ʨʽʚʝʥʴ 

25(OH)D ʟʙʽʣʴʰʠʚʩʷ ʚ 2,6 ʨʘʟʽʚ ʪʘ ʙʫʚ ʜʦʩʷʛʥʫʪʠʡ ʟʩʫʚ ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʟ çʚʠʨʘʞʝʥʦʛʦ ʜʝʬʽʮʠʪʫè ʜʦ çʥʝʜʦʩʪʘʪʥʦʩʪʽè, ʘ ʚ  ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ 

ʜʦ çʦʧʪʠʤʘʣʴʥʦʛʦè ʨʽʚʥʷ 25(OH)D ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ. ʋ ʚʘʛʽʪʥʠʭ ɯɯʙ ʛʨʫʧʠ 

ʧʦʢʘʟʥʠʢ ʨʽʚʥʷ ʚʽʪʘʤʽʥʫ D ʟʙʽʣʴʰʠʚʩʷ ʚ 1,6 ʨʘʟʽʚ. ɾʽʥʢʘʤ III  ʛʨʫʧʠ ʙʫʣʦ 

ʧʨʦʚʝʜʝʥʦ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ 25(ʆʅ)D ʚ ʜʠʥʘʤʽʮʽ, ʷʢʝ ʧʦʢʘʟʘʣʦ ʧʦʩʪʫʧʦʚʝ 

ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ  ʚʽʪʘʤʽʥʫ D.  

ɺʠʩʥʦʚʢʠ. ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ 

ʭʘʨʯʦʚʘ ʧʦʚʝʜʽʥʢʘ ʩʫʯʘʩʥʠʭ ʚʘʛʽʪʥʠʭ ʞʽʥʦʢ, ʢʦʪʨʽ ʤʝʰʢʘʶʪʴ ʚ ʽʥʜʫʩʪʨʽʘʣʴʥʦʤʫ 
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ʤʽʩʪʽ, ʪʘ ʷʢʽʩʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʜʫʢʪʽʚ ʥʝ ʧʦʚʥʦʶ ʤʽʨʦʶ ʧʽʜʪʨʠʤʫʶʪʴ 

ʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʭʦʣʝʢʘʣʴʮʠʬʝʨʦʣʫ. ʊʘʢʦʞ ʫ ʚʠʧʘʜʢʫ ʤʘʣʦʛʦ ʽʥʪʝʨʛʝʥʝʪʠʯʥʦʛʦ 

ʧʨʦʤʽʞʢʫ ʦʨʛʘʥʽʟʤ  ʞʽʥʢʠ ʥʝ ʚʩʪʠʛʘʻ ʚʽʜʥʦʚʠʪʠ ʟʘʧʘʩʠ ʚʩʽʭ ʥʝʦʙʭʽʜʥʠʭ 

ʚʽʪʘʤʽʥʽʚ ʪʘ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ  ʚʽʪʘʤʽʥʫ D, ʪʦʤʫ ʧʨʠ ʥʘʩʪʫʧʥʽʡ 

ʚʘʛʽʪʥʦʩʪʽ ʾʭ ʩʣʽʜ ʚʽʜʥʦʩʠʪʠ ʜʦ ʛʨʫʧʠ ʧʽʜʚʠʱʝʥʦʛʦ ʨʠʟʠʢʫ ʧʦ ʡʦʛʦ ʜʝʬʽʮʠʪʫ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʫ ʚʘʛʽʪʥʠʭ ʟ ʚʠʨʘʞʝʥʠʤ 

ʜʝʬʽʮʠʪʦʤ ʚʽʪʘʤʽʥʫ D, ʧʨʠʡʦʤ ʧʨʝʧʘʨʘʪʫ ʭʦʣʝʢʘʣʴʮʠʬʝʨʦʣʫ ʫ ʜʦʟʽ 8000 

ʄʆ/ʜʦʙʫ ʧʨʦʪʷʛʦʤ 1 ʤʽʩʷʮʷ ʜʦʟʚʦʣʷʻ ʤʘʢʩʠʤʘʣʴʥʦ ʰʚʠʜʢʦ ʧʽʜʚʠʱʠʪʠ 

ʢʦʥʮʝʥʪʨʘʮʽʶ 25(OH)D ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʜʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʫʩʢʣʘʜʥʝʥʴ 

ʛʝʩʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ. 

ʇʨʠ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʚʽʪʘʤʽʥʫ D ʫ ʦʙʩʪʝʞʝʥʠʭ ʞʽʥʦʢ ʜʣʷ ʢʦʨʝʢʮʽʾ ʨʽʚʥʷ 

25(OH)D ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ, ʱʦʙ ʜʦʩʷʛʪʠ ʦʧʪʠʤʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʝ ʜʦʩʪʘʪʥʴʦ 

ʚʞʠʚʘʪʠ ʧʨʝʧʘʨʘʪ ʭʦʣʝʢʘʣʴʮʠʬʝʨʦʣʫ ʚ ʜʦʟʽ 4000 ʄʆ/ʜʦʙʫ, ʥʝʦʙʭʽʜʥʦ 

ʧʽʜʚʠʱʫʚʘʪʠ ʜʦʟʫ. 

ɸʥʘʣʽʟʫʶʯʠ ʟʤʽʥʫ ʧʦʢʘʟʥʠʢʽʚ ʨʽʚʥʷ ʚʽʪʘʤʽʥ D ï ʩʪʘʪʫʩʫ ʚ ʜʠʥʘʤʽʮʽ ʫ 

ʚʘʛʽʪʥʠʭ III  ʛʨʫʧʠ, ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʪʝʨʤʽʥʫ ʛʝʩʪʘʮʽʾ ʧʦʪʨʝʙʠ 

ʪʘ ʚʠʪʨʘʪʠ ʦʨʛʘʥʽʟʤʫ ʞʽʥʢʠ ï ʤʘʪʝʨʽ ʩʪʦʩʦʚʥʦ ʚʽʪʘʤʽʥʫ D ʟʨʦʩʪʘʶʪʴ ʪʘ ʥʘʚʽʪʴ 

ʧʨʠ ʦʧʪʠʤʘʣʴʥʦʤʫ ʚʠʭʽʜʥʦʤʫ ʨʽʚʥʽ 25(OH)D, ʥʝʦʙʭʽʜʥʠʡ ʧʨʦʬʽʣʘʢʪʠʯʥʠʡ 

ʧʨʠʡʦʤ ʧʨʝʧʘʨʘʪʽʚ ʚʽʪʘʤʽʥʫ D ʚ ʜʦʟʽ 2000 ʄʆ/ʜʦʙʫ, ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʜʦʩʪʘʪʥʴʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ 25(OH)D. 

 ʊʘʢʠʤ ʯʠʥʦʤ, ʚʽʪʘʤʽʥ D ʤʘʻ ʜʫʞʝ ʰʠʨʦʢʽ ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ 

ʩʪʘʥʫ ʟʜʦʨʦʚ'ʷ ʞʽʥʦʢ ʽ ʜʽʪʝʡ. ʈʦʟʨʦʙʢʘ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʩʠʩʪʝʤʫ ʦʭʦʨʦʥʠ 

ʟʜʦʨʦʚôʷ ʤʝʪʦʜʽʚ ʫʩʫʥʝʥʥʷ ʪʘ ʟʘʧʦʙʽʛʘʥʥʷ ʜʝʬʽʮʠʪʫ ʚʽʪʘʤʽʥʫ D, ʷʢ ʥʘ ʝʪʘʧʽ 

ʧʨʝʛʨʘʚʽʜʘʨʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʪʘʢ ʽ ʧʽʜ ʯʘʩ ʚʘʛʽʪʥʦʩʪʽ, ʤʦʞʝ ʙʫʪʠ ʦʜʥʽʻʶ ʟ 

ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʧʨʦʛʨʘʤ ʜʣʷ ʥʘʨʦʜʞʝʥʥʷ ʟʜʦʨʦʚʦʾ ʜʠʪʠʥʠ. 
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ʋɿ-ɸʉʀʉʊʆɺɸʅɸ ʈɽˆɯʆʅɸʈʅɸ ɸʅɽʉʊɽɿɯʗ ɺ ʅɽɺɯɼʂʃɸɼʅɯʁ 

ʊʈɸɺʄɸʊʆʃʆɻɯɰ 

 

ʃʴʦʚʢʽʥ ʆʣʝʛ ɸʥʘʪʦʣʽʡʦʚʠʯ 

ʢʘʥʜʠʜʘʪ ʤʝʜʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ɿʘʧʦʨʽʟʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ 

 

ɺʚʝʜʝʥʥʷ./Introductions . ɺ ʋʢʨʘʾʥʽ ʱʦʨʽʯʥʦ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʣʶʜʝʡ 

ʦʪʨʠʤʫʶʪʴ ʪʨʘʚʤʠ ʨʽʟʥʦʾ ʪʷʞʢʦʩʪʽ, ʟ ʷʢʠʭ 70% ʧʨʠʧʘʜʘʻ ʥʘ ʧʦʰʢʦʜʞʝʥʥʷ 

ʚʝʨʭʥʽʭ ʘʙʦ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ. ɼʘʥʽ ʧʦʩʪʨʘʞʜʘʣʽ ʧʦʪʨʝʙʫʶʪʴ ʝʬʝʢʪʠʚʥʦʾ 

ʘʥʝʩʪʝʟʽʾ/ʘʥʘʣʛʝʟʽʾ ʚʞʝ ʥʘ ʨʘʥʥʴʦʤʫ ʝʪʘʧʽ. ʉʫʯʘʩʥʽ ʦʧʝʨʘʪʠʚʥʽ ʪʨʘʚʤʘʪʦʣʦʛʽʯʥʽ 

ʚʪʨʫʯʘʥʥʷ ʧʦʪʨʝʙʫʶʪʴ ʚʠʩʦʢʦʷʢʽʩʥʦʛʦ ʘʥʝʩʪʝʟʽʦʣʦʛʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʅʝʚʽʜʢʣʘʜʥʘ ʘʥʝʩʪʝʟʽʷ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʪʘʪʥʶ ʨʝʣʘʢʩʘʮʽʶ ʢʽʥʮʽʚʢʠ ʧʽʜ 

ʯʘʩ ʦʧʝʨʘʮʽʡʥʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʘʜʝʢʚʘʪʥʝ ʦʧʝʨʘʮʽʡʥʝ ʪʘ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʝ 

ʟʥʝʙʦʣʝʥʥʷ ʪʘ ʤʘʻ ʙʫʪʠ ʙʝʟʧʝʯʥʦʶ ʜʣʷ ʧʘʮʽʻʥʪʽʚ ʨʽʟʥʦʛʦ ʚʽʢʫ. ʆʩʥʦʚʥʘ 

ʧʨʦʙʣʝʤʘ ʥʝʚʽʜʢʣʘʜʥʦʾ ʧʝʨʠʬʝʨʠʯʥʦʾ ʨʝˇʽʦʥʘʨʥʦʾ ʘʥʝʩʪʝʟʽʾ ʧʦʣʷʛʘʻ ʫ ʚʘʞʢʦʩʪʽ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʩʧʣʝʪʝʥʴ ʪʘ ʥʝʨʚʦʚʠʭ ʩʪʦʚʙʫʨʽʚ, ʫʩʢʣʘʜʥʝʥʥʷʤʠ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʟ 

ʨʷʜʦʤ ʯʠʥʥʠʢʽʚ: ʤʦʞʣʠʚʠʤʠ ʘʥʘʪʦʤʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʧʦʩʪʨʘʞʜʘʣʦʛʦ; 

ʚʠʥʠʢʥʝʥʥʷʤ ʚʥʘʩʣʽʜʦʢ ʪʨʘʚʤʠ ʛʝʤʘʪʦʤ ʪʘ ʥʘʙʨʷʢʫ; ʫʪʨʫʜʥʝʥʠʡ ʢʦʥʪʘʢʪ ʟ 

ʧʘʮʽʻʥʪʦʤ (ʧʦʨʫʰʝʥʥʷ ʩʚʽʜʦʤʦʩʪʽ ʚʥʘʩʣʽʜʦʢ ʯʝʨʝʧʥʦ-ʤʦʟʢʦʚʦʾ ʪʨʘʚʤʠ, 

ʘʣʢʦʛʦʣʴʥʦʛʦ ʩʧôʷʥʽʥʥʷ); ʥʝʧʽʜʛʦʪʦʚʣʝʥʠʡ ʧʘʮʽʻʥʪ ʪʘ ʽʥʰʽ. ʇʨʦʙʣʝʤʫ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʙʣʦʢʫ ʤʦʞʥʘ ʚʠʨʽʰʠʪʠ ʰʣʷʭʦʤ ʚʚʝʜʝʥʥʷ ʙʽʣʴʰʦʛʦ ʦʙôʻʤʫ 

ʤʽʩʮʝʚʦʛʦ ʘʥʝʩʪʝʪʠʢʘ, ʘʣʝ ʮʝ ʟʙʽʣʴʰʫʻ ʟʘʛʨʦʟʫ ʡʦʛʦ ʪʦʢʩʠʯʥʦʾ ʜʽʾ. ʇʨʦʙʣʝʤʫ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʩʧʣʝʪʝʥʴ ʪʘ ʥʝʨʚʦʚʠʭ ʩʪʦʚʙʫʨʽʚ ʤʦʞʥʘ ʚʠʨʽʰʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʥʝʡʨʦʩʪʠʤʫʣʷʪʦʨʘ, ʷʢʠʡ ʽʥʬʦʨʤʫʻ ʧʨʦ ʥʘʙʣʠʞʝʥʥʷ ʥʝʨʚʦʚʦʛʦ ʩʪʦʚʙʫʨʫ (ʦʜʥʘʢ 

çʩʣʽʧʠʡ ʧʦʰʫʢè ʪʦʚʩʪʦʶ ʛʦʣʢʦʶ ʟʙʽʣʴʰʫʻ ʨʠʟʠʢ ʧʦʰʢʦʜʞʝʥʥʷ ʥʝʨʚʽʚ ʪʘ ʩʫʜʠʥ. 

ʋ ʪʦʡ ʞʝ ʯʘʩ, ʋɿ-ʘʩʠʩʪʦʚʘʥʽ ʙʣʦʢʘʜʠ ʩʧʣʝʪʝʥʴ ʪʘ ʥʝʨʚʽʚ ʧʦʟʙʘʚʣʝʥʽ ʟʘʟʥʘʯʝʥʠʭ 

ʥʝʜʦʣʽʢʽʚ, ʘ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʩʝ ʯʘʩʪʽʰʝ ʚʠʩʚʽʪʣʶʻʪʴʩʷ ʫ ʩʫʯʘʩʥʽʡ ʧʝʨʽʦʜʠʮʽ. ʎʝ 

ʧʽʜʢʨʝʩʣʶʻ ʘʢʪʫʘʣʴʥʽʩʪʴ ʚʠʚʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʋɿ-ʘʩʠʩʪʦʚʘʥʠʭ ʙʣʦʢʘʜ ʫ 

ʥʝʚʽʜʢʣʘʜʥʽʡ ʪʨʘʚʤʘʪʦʣʦʛʽʾ. 
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ʄʝʪʘ ʨʦʙʦʪʠ./Aim. ʇʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʋɿ-

ʘʩʠʩʪʦʚʘʥʦʾ ʙʣʦʢʘʜʠ ʩʧʣʝʪʝʥʴ ʪʘ ʥʝʨʚʦʚʠʭ ʩʪʦʚʙʫʨʽʚ ʢʽʥʮʽʚʦʢ ʚ ʥʝʚʽʜʢʣʘʜʥʦʾ 

ʪʨʘʚʤʘʪʦʣʦʛʽʾ.  

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ./Materials and methods. ɹʫʚ ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ 

ʚʠʧʘʜʢʽʚ ʽʟʦʣʴʦʚʘʥʦʾ ʤʝʭʘʥʽʯʥʦʾ ʪʨʘʚʤʠ ʢʽʥʮʽʚʦʢ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʟʥʘʭʦʜʠʣʠʩʴ ʥʘ 

ʢʣʽʥʽʯʥʦʾ ʙʘʟʽ ʢʘʬʝʜʨʠ ʤʝʜʠʮʠʥʠ ʢʘʪʘʩʪʨʦʬ, ʚʽʡʩʴʢʦʚʦʾ ʤʝʜʠʮʠʥʠ, 

ʘʥʝʩʪʝʟʽʦʣʦʛʽʾ ʪʘ ʽʥʪʝʥʩʠʚʥʦʾ ʪʝʨʘʧʽʾ ɿʘʧʦʨʽʟʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʫ 2016ï2018 ʨʨ. ʉʝʨʝʜʥʽʡ ʚʽʢ ʧʦʩʪʨʘʞʜʘʣʠʭ ʩʪʘʥʦʚʠʚ 62,5 (47; 

82,5) ʨʦʢʽʚ ʟ ʤʘʩʦʶ ʪʽʣʘ 78,7 (64,3; 94,6) ʢʛ. ɿ ʤʝʪʦʶ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʩʧʣʝʪʝʥʴ ʪʘ 

ʥʝʨʚʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʋɿ-ʘʧʘʨʘʪ Logiq E ʟʽ ʩʪʘʥʜʘʨʪʥʠʤ ʣʽʥʽʡʥʠʤ 12 ʄɻʮ 

ʜʘʪʯʠʢʦʤ ʘʙʦ çʢʣʘʩʠʯʥʠʡè ʤʝʪʦʜ (ʟʘ ʘʥʘʪʦʤʽʯʥʠʤʠ ʦʨʽʻʥʪʠʨʘʤʠ ʜʦ ʧʦʷʚʠ 

ʧʘʨʝʩʪʝʟʽʾ ʧʨʠ ʧʦʰʫʢʫ ʩʧʣʝʪʝʥʥʷ). ɸʥʝʩʪʝʟʽʷ ʧʨʦʚʦʜʠʣʘʩʴ 0,5% ʨʦʟʯʠʥʦʤ 

ʙʫʧʽʚʘʢʘʾʥʫ, ʚ ʜʦʟʽ 1-2 ʤʛ/ʢʛ. ɺ ʨʘʟʽ ʧʦʪʨʝʙʠ ʧʨʦʚʦʜʠʣʘʩʴ ʘʥʘʣʛʦʩʝʜʘʮʽʷ 

ʨʦʟʯʠʥʦʤ ʧʨʦʧʦʬʦʣʫ ʚ ʜʦʟʽ 1,5-2 ʤʛ/ʢʛ/ʛʦʜʠʥʫ ʟ ʜʦʜʘʚʘʥʥʷʤ ʨʦʟʯʠʥʫ ʢʝʪʘʤʽʥʫ ʚ 

ʜʦʟʽ 1-2 ʤʛ/ʢʛ/ʛʦʜʠʥʫ. ʈʽʚʝʥʴ ʘʥʘʣʛʦʩʝʜʘʮʽʾ ʦʮʽʥʶʚʘʣʠ ʟʘ ʰʢʘʣʦʶ Ramsay. ɺ 

ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʦʮʽʥʶʚʘʣʘʩʴ ʪʨʠʚʘʣʽʩʪʴ ʧʦʰʫʢʫ ʩʧʣʝʪʝʥʥʷ ʽ ʥʝʨʚʽʚ; ʯʘʩ 

ʨʦʟʚʠʪʢʫ ʙʣʦʢʘʜʠ; ʪʨʠʚʘʣʽʩʪʴ ʤʦʪʦʨʥʦʛʦ ʽ ʩʝʥʩʦʨʥʦʛʦ ʙʣʦʢʫ; ʤʦʥʽʪʦʨʠʥʛ 

ʧʦʢʘʟʥʠʢʽʚ ʛʝʤʦʜʠʥʘʤʽʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʥʽʪʦʨʫ UM-300 ʥʘ ʝʪʘʧʘʭ 

ʜʦʩʣʽʜʞʝʥʥʷ; ʧʨʦʚʦʜʠʣʠ ʬʽʢʩʘʮʽʶ ʫʩʢʣʘʜʥʝʥʴ. ʉʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ 

ʧʝʨʝʜʙʘʯʘʚ ʤʝʪʦʜʠ ʦʧʠʩʦʚʦʾ ʩʪʘʪʠʩʪʠʢʠ. ɺʝʣʠʯʠʥʠ, ʱʦ ʤʘʣʠ ʨʦʟʧʦʜʽʣʝʥʥʷ 

ʚʽʜʤʽʥʥʝ ʚʽʜ ʥʦʨʤʘʣʴʥʦʛʦ ʥʘʜʘʥʽ ʫ ʚʠʛʣʷʜʽ ʤʝʜʽʘʥʠ (ʥʠʞʥʷ ʢʚʘʨʪʠʣʴ; ʚʝʨʭʥʷ 

ʢʚʘʨʪʠʣʴ). ɸʥʘʣʽʟ ʢʽʣʴʢʽʩʥʠʭ ʚʝʣʠʯʠʥ ʧʨʦʚʝʜʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ U-ʢʨʠʪʝʨʽʶ 

ʄʘʥʥʘ-ʋʽʪʥʽ, ʷʢʽʩʥʽ ʙʽʥʘʨʥʽ ʦʟʥʘʢʠ ʧʦʨʽʚʥʶʚʘʣʠʩʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʨʠʪʝʨʽʶ ɢ
2 

ʟ ʧʦʧʨʘʚʢʦʶ ʁʝʡʪʩʘ, ʪʦʯʥʦʛʦ ʪʝʩʪʫ ʌʽʰʝʨʘ. ɺ ʫʩʽʭ ʧʨʦʮʝʜʫʨʘʭ ʢʨʠʪʠʯʥʠʡ 

ʨʽʚʝʥʴ ʟʥʘʯʫʱʦʩʪʽ çʨè ʧʨʠʡʤʘʣʠ ʨʽʚʥʠʤ 0,05. ʆʙʨʦʙʢʫ ʜʘʥʠʭ ʧʨʦʚʦʜʠʣʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʇʇʇ Statistica 10.0. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ./Results and discussion. ʇʦʰʫʢ ʩʧʣʝʪʝʥʥʷ ʪʘ 

ʥʝʨʚʽʚ ʋɿ-ʘʩʠʩʪʦʚʘʥʠʤ ʤʝʪʦʜʦʤ ʧʨʦʚʦʜʠʚʩʷ ʰʚʠʜʰʝ ʥʽʞ çʢʣʘʩʠʯʥʠʤè ʤʝʪʦʜʦʤ 

ʟʘ ʧʘʨʝʩʪʝʟʽʻʶ (3,8 (2,8; 4,3) ʭʚ. ʪʘ 7,2 (4,2; 9,4) ʭʚ. ʚʽʜʧʦʚʽʜʥʦ; ʨ=0,001). ɸʣʝ 

ʤʝʪʦʜ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʩʧʣʝʪʝʥʥʷ ʪʘ ʥʝʨʚʽʚ ʥʝ ʚʧʣʠʚʘʚ ʥʘ ʯʘʩ ʨʦʟʚʠʪʢʫ ʙʣʦʢʘʜʠ ʪʘ 
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ʪʨʠʚʘʣʽʩʪʴ ʤʦʪʦʨʥʦʛʦ ʪʘ ʩʝʥʩʦʨʥʦʛʦ ʙʣʦʢʫ. ʆʜʥʘʢ, ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʋɿ-

ʘʩʠʩʪʦʚʘʥʦʾ ʙʣʦʢʘʜʠ ʩʧʣʝʪʝʥʴ ʪʘ ʥʝʨʚʽʚ, ʨʽʚʝʥʴ ʘʥʘʣʛʦʩʝʜʘʮʽʾ ʭʚʦʨʠʭ (ʟʘ 

ʰʢʘʣʦʶ Ramsay) ʥʘ III ʪʘ IV ʝʪʘʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʚ ʥʠʞʯʝ, ʥʽʞ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ çʢʣʘʩʠʯʥʦʛʦè ʤʝʪʦʜʫ ʟʘ ʧʘʨʝʩʪʝʟʽʻʶ (3,2 (2,4; 3,7) ʪʘ 5,4 (3,8; 5,7) 

ʙʘʣʽʚ ʚʽʜʧʦʚʽʜʥʦ; ʨ=0,027), ʮʝ ʩʚʽʜʯʠʪʴ ʱʦ ʩʝʥʩʦʨʥʠʡ ʙʣʦʢ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ 

ʋɿ-ʘʩʠʩʪʦʚʘʥʦʾ ʙʣʦʢʘʜʠ ʩʧʣʝʪʝʥʴ ʪʘ ʥʝʨʚʽʚ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʡ. ɺʽʜʧʦʚʽʜʥʽ ʜʘʥʽ 

ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 1.  

 

ʊʘʙʣʠʮʷ 1  

ʂʨʠʪʝʨʽʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʝʪʦʜʽʚ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʩʧʣʝʪʝʥʴ ʪʘ ʥʝʨʚʽʚ 

 
ʄʝʪʦʜ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʋɿ-ʘʩʠʩʪʦʚʘʥʠʡ çʢʣʘʩʠʯʥʠʡè ʨ 

ʊʨʠʚʘʣʽʩʪʴ ʧʦʰʫʢʫ ʩʧʣʝʪʝʥʥʷ, ʭʚ. 3,8 (2,8; 4,3) 7,2 (4,2; 9,4) 0,001 

ʏʘʩ ʨʦʟʚʠʪʢʫ ʙʣʦʢʘʜʠ, ʭʚ. 16,4 (13,7; 18,8) 15,8 (13,2; 19,1) > 0,05 

ʊʨʠʚʘʣʽʩʪʶ ʤʦʪʦʨʥʦʛʦ ʙʣʦʢʫ, ʛʦʜʠʥ 11,2 (10,2; 11,9) 11,3 (10,2; 12,0) > 0,05 

ʊʨʠʚʘʣʽʩʪʶ ʩʝʥʩʦʨʥʦʛʦ ʙʣʦʢʫ, ʛʦʜʠʥ 11,8 (11,0; 12,5) 12,1 (11,2; 12,6) > 0,05 

ʈʽʚʝʥʴ ʘʥʘʣʛʦʩʝʜʘʮʽʾ ʭʚʦʨʦʛʦ ʥʘ III 

ʪʘ IV ʝʪʘʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʰʢʘʣʦʶ 

Ramsay, ʙʘʣʠ 

3 (3; 4) 5 (5; 6) 0,001 

 

ɺʽʜʩʫʪʥʽʩʪʴ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ ʧʦʢʘʟʥʠʢʽʚ ʛʝʤʦʜʠʥʘʤʽʢʠ ʥʘ 

ʝʪʘʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʠʪʴ ʧʨʦ ʝʬʝʢʪʠʚʥʫ ʽʥʪʨʘʦʧʝʨʘʮʽʡʥʫ ʘʥʘʣʛʝʟʽʶ ʫ 

ʭʚʦʨʠʭ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʋɿ-ʘʩʠʩʪʦʚʘʥʦʾ ʙʣʦʢʘʜʠ.  

ʋɿ-ʘʩʠʩʪʦʚʘʥʽ ʙʣʦʢʘʜʠ ʩʧʣʝʪʝʥʴ ʪʘ ʥʝʨʚʽʚ ʩʫʧʨʦʚʦʜʞʫʚʘʣʠʩʴ 

ʫʩʢʣʘʜʥʝʥʥʷʤʠ ʫ 6 ʚʠʧʘʜʢʘʭ (6,0 %). ɸʣʝ ʧʽʜ ʯʘʩ ʙʣʦʢʘʜʠ ʩʧʣʝʪʝʥʴ ʪʘ ʥʝʨʚʽʚ 

çʢʣʘʩʠʯʥʠʤè ʤʝʪʦʜʦʤ ʟʘ ʧʘʨʝʩʪʝʟʽʻʶ ʫʩʢʣʘʜʥʝʥʥʷ ʙʫʣʠ ʟʘʬʽʢʩʦʚʘʥʽ ʚ 16 

ʚʠʧʘʜʢʘʭ (32,0 %). ɺʽʜʧʦʚʽʜʥʽ ʜʘʥʽ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 2. 

ʇʝʨʠʬʝʨʠʯʥʘ ʨʝˇʽʦʥʘʨʥʘ ʘʥʝʩʪʝʟʽʷ ʻ ʝʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ 

ʘʥʝʩʪʝʟʽʦʣʦʛʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʠ ʪʨʘʚʤʽ ʢʽʥʮʽʚʦʢ. ʋ ʪʦʡ ʞʝ ʯʘʩ, ʪʨʫʜʥʦʱʽ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʩʧʣʝʪʝʥʴ ʪʘ ʥʝʨʚʦʚʠʭ ʩʪʦʚʙʫʨʽʚ, ʚʠʩʦʢʘ ʯʘʩʪʦʪʘ ʫʩʢʣʘʜʥʝʥʴ, 
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ʦʙʤʝʞʫʶʪʴ ʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʥʝʚʽʜʢʣʘʜʥʦʾ ʪʨʘʚʤʘʪʦʣʦʛʽʾ. ʅʘʰʝ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʦʢʘʟʘʣʦ ʱʦ ʋɿ-ʘʩʠʩʪʦʚʘʥʘ ʙʣʦʢʘʜʘ ʩʧʣʝʪʝʥʴ ʪʘ ʥʝʨʚʽʚ, ʱʦ ʯʘʩʪʽʰʝ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʧʣʘʥʦʚʦʾ ʘʥʝʩʪʝʟʽʦʣʦʛʽʾ, ʝʬʝʢʪʠʚʥʘ ʪʘ ʙʝʟʧʝʯʥʘ ʚ 

ʥʝʚʽʜʢʣʘʜʥʽʡ ʪʨʘʚʤʘʪʦʣʦʛʽʾ. ʊʘʢ ʧʦʰʫʢ ʩʧʣʝʪʝʥʴ ʪʘ ʥʝʨʚʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʋɿ-

ʘʩʠʩʪʦʚʘʥʦʛʦ ʤʝʪʦʜʫ ʰʚʠʜʰʝ. ʋɿ-ʘʩʠʩʪʦʚʘʥʘ ʙʣʦʢʘʜʘ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʘ, ʱʦ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʟʤʝʥʰʠʪʠ ʨʽʚʝʥʴ ʘʥʘʣʛʦʩʝʜʘʮʽʾ ʧʘʮʽʻʥʪʽʚ. ʄʝʪʦʜ ʋɿ-ʘʩʠʩʪʦʚʘʥʦʾ 

ʙʣʦʢʘʜʠ ʩʧʣʝʪʝʥʴ ʪʘ ʥʝʨʚʽʚ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʤʝʥʰʦʶ ʢʽʣʴʢʽʩʪʶ ʫʩʢʣʘʜʥʝʥʴ, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʾʾ ʙʝʟʧʝʯʥʽʩʪʴ.  

 

ʊʘʙʣʠʮʷ 2  

ʋʩʢʣʘʜʥʝʥʥʷ, ʧʦʚôʷʟʘʥʽ ʟ ʚʠʢʦʥʘʥʥʷʤ ʙʣʦʢʘʜ ʩʧʣʝʪʝʥʴ ʪʘ ʥʝʨʚʽʚ 

 

ɺʠʩʥʦʚʢʠ./Conclusions. ʊʘʢʠʤ ʯʠʥʦʤ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ, ʱʦ 

ʧʦʰʫʢ ʩʧʣʝʪʝʥʴ ʪʘ ʥʝʨʚʽʚ ʋɿ-ʘʩʠʩʪʦʚʘʥʠʤ ʤʝʪʦʜʦʤ ʰʚʠʜʰʝ ʥʽʞ çʢʣʘʩʠʯʥʠʤè 

ʤʝʪʦʜʦʤ ʟʘ ʧʘʨʝʩʪʝʟʽʻʶ (3,8 (2,8; 4,3) ʭʚ. ʪʘ 7,2 (4,2; 9,4) ʭʚ. ʚʽʜʧʦʚʽʜʥʦ; ʨ=0,001) 

ʚ ʥʝʚʽʜʢʣʘʜʥʦʾ ʪʨʘʚʤʘʪʦʣʦʛʽʾ. ʈʽʚʝʥʴ ʘʥʘʣʛʦʩʝʜʘʮʽʾ ʧʘʮʽʻʥʪʽʚ (ʟʘ ʰʢʘʣʦʶ 

Ramsay) ʥʘ III ʪʘ IV ʝʪʘʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜ ʯʘʩ ʋɿ-ʘʩʠʩʪʦʚʘʥʦʾ ʙʣʦʢʘʜʠ, ʙʫʚ 

ʥʠʞʯʠʤ ʥʽʞ çʢʣʘʩʠʯʥʠʤè ʤʝʪʦʜʦʤ ʟʘ ʧʘʨʝʩʪʝʟʽʻʶ (3,2 (2,4; 3,7) ʪʘ 5,4 (3,8; 5,7) 

ˉ  ʋʩʢʣʘʜʥʝʥʥʷ 

ʂʽʣʴʢʽʩʪʴ ʚʠʧʘʜʢʽʚ  ʧʦʚôʷʟʘʥʽ ʟ 

ʚʠʢʦʥʘʥʥʷʤ ʙʣʦʢʘʜ, n (%) ʨ 

ʋɿ-ʘʩʠʩʪʦʚʘʥʠʡ  çʢʣʘʩʠʯʥʠʡè  

1.  ʇʫʥʢʮʽʷ ʧʦʚʝʨʭʥʝʚʠʭ ʩʫʜʠʥ 1 (1,0) 8 (16,0) 0,007 

2.  ʉʠʥʜʨʦʤ ɻʦʨʥʝʨʘ 1 (1,0) 1 (2,0) 0,56 

3.  

ʅʝʥʘʚʤʠʩʥʘ ʙʣʦʢʘʜʘ 

ʚʝʨʭʥʴʦʛʦ ʛʦʨʪʘʥʥʦʛʦ 

ʥʝʨʚʘ 

2 (2,0) 3 (6,0) 0,21 

4.  
ʅʝʥʘʚʤʠʩʥʘ ʙʣʦʢʘʜʘ 

ʜʽʘʬʨʘʛʤʘʣʴʥʦʛʦ ʥʝʨʚʘ 
2 (2,0) 4 (8,0) 0,1 

ɺʩʴʦʛʦ 6 (6,0) 16 (32,0) 0,001 
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ʙʘʣʽʚ ʚʽʜʧʦʚʽʜʥʦ; ʨ=0,027), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʡ ʩʝʥʩʦʨʥʠʡ ʙʣʦʢ. 

ɯʥʪʨʘʦʧʝʨʘʮʽʡʥʘ ʘʥʘʣʛʝʟʽʷ ʟʘ ʨʽʚʥʝʤ ʧʦʢʘʟʥʠʢʽʚ ʛʝʤʦʜʠʥʘʤʽʢʠ ʝʬʝʢʪʠʚʥʘ ʧʽʜ ʯʘʩ 

ʧʨʦʚʝʜʝʥʥʷ ʋɿ-ʘʩʠʩʪʦʚʘʥʦʾ ʙʣʦʢʘʜʠ ʚ ʥʝʚʽʜʢʣʘʜʥʦʾ ʪʨʘʚʤʘʪʦʣʦʛʽʾ. ʄʝʪʦʜ ʋɿ-

ʘʩʠʩʪʦʚʘʥʦʾ ʙʣʦʢʘʜʠ ʩʧʣʝʪʝʥʴ ʪʘ ʥʝʨʚʽʚ ʙʽʣʴʰ ʙʝʟʧʝʯʥʠʡ ʥʽʞ çʢʣʘʩʠʯʥʠʡè 

ʤʝʪʦʜ ʟʘ ʧʘʨʝʩʪʝʟʽʻʶ ʪʘ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 6,0 % ʫʩʢʣʘʜʥʝʥʴ ʧʨʦʪʠ    32,0 % 

ʚʽʜʧʦʚʽʜʥʦ. 
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ʄɯʂʈʆɹɯʆʃʆɻɯʏʅɸ ɼɯɸɻʅʆʉʊʀʂɸ ɹɯʆʃʆɻɯʏʅʆɻʆ ʄɸʊɽʈɯɸʃʋ: 

ɼʆʉʃɯɼɾɽʅʅʗ ʅɸ S.AUREUS  

 

ʄʝʥʽʚ ʅʘʪʘʣʽʷ ʇʘʚʣʽʚʥʘ 

ʚʠʢʣʘʜʘʯ ʤʽʢʨʦʙʽʦʣʦʛʽʾ 

ʌʝʜʦʨʦʚʠʯ ʋʣʷʥʘ ʄʠʭʘʡʣʽʚʥʘ 

ɿʘʩʣʫʞʝʥʠʡ ʧʨʘʮʽʚʥʠʢ ʦʩʚʽʪʠ ʋʢʨʘʾʥʠ 

ɿʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʣʘʙʦʨʘʪʦʨʥʦʾ ʤʝʜʠʮʠʥ, 

ɺʅʂɿ ʃʆʈ çʃʴʚʽʚʩʴʢʘ ʤʝʜʠʯʥʘ ʘʢʘʜʝʤʽʷ ʽʤʝʥʽ ɸʥʜʨʝʷ ʂʨʫʧʠʥʩʴʢʦʛʦè 

ʤ. ʃʴʚʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɿʘ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ɹʝʨʜʞʽ ʩʪʘʬʽʣʦʢʦʢʦʢʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʨʦʜʠʥʠ 

Micrococcaceae, ʨʦʜʫ Staphylococcus, ʱʦ ʚʢʣʶʯʘʻ 27 ʚʠʜʽʚ, ʟ ʥʠʭ ʜʝʢʽʣʴʢʘ 

ʧʘʪʦʛʝʥʥʠʭ ʜʣʷ ʣʶʜʠʥʠ: Staphylococcus aureus, Staphylococcus epidermidis, 

Staphylococcus saprophyticus [1,ʩ.29].   

ʉʪʘʬʽʣʦʢʦʢ ï ʛʨʘʤʧʦʟʠʪʠʚʥʽ  ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʩʬʝʨʠʯʥʦʾ ʬʦʨʤʠ, ʱʦ 

ʜʽʣʷʪʴʩʷ ʙʽʣʴʰʝ ʥʽʞ ʫ ʜʚʦʭ ʧʣʦʱʠʥʘʭ, ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʛʽʣʢʠ 

ʚʠʥʦʛʨʘʜʫ. ɿʘ ɻʨʘʤʦʤ ʬʘʨʙʫʶʪʴʩʷ ʛʨʘʤʧʦʟʠʪʠʚʥʦ. ʅʘ ʤôʷʩʦ-ʧʝʧʪʦʥʥʦʤʫ ʘʛʘʨʽ 

ʚʠʨʦʩʪʘʶʪʴ ʚʠʧʫʢʣʽ ʢʦʣʦʥʽʾ ʟ ʨʽʚʥʠʤʠ ʢʨʘʷʤʠ ʨʦʟʤʽʨʦʤ 1x4 ʤʤ ʚ ʜʽʘʤʝʪʨʽ. ʅʘ 

ʤôʷʩʦ-ʧʝʧʪʦʥʥʦʤʫ ʙʫʣʴʡʦʥʽ ʚʠʢʣʠʢʘʶʪʴ ʜʠʬʫʟʥʝ ʧʦʤʫʪʥʽʥʥʷ. 

ʉʪʘʬʽʣʦʢʦʢʠ ʚʠʨʦʙʣʷʶʪʴ ʬʝʨʤʝʥʪʠ, ʷʢʽ ʤʘʶʪʴ ʘʛʨʝʩʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ï 

ʢʦʘʛʫʣʘʟʫ, ʬʽʙʨʠʥʦʣʽʟʠʥ, ʛʽʘʣʫʨʦʥʽʜʘʟʫ, ɼʅʂʘʟʫ, ʧʨʦʪʝʾʥʘʟʫ, ʬʦʩʬʘʪʘʟʫ ʽ 

ʣʝʮʠʪʠʥʘʟʫ.    

ʌʝʨʤʝʥʪ ʢʘʪʘʣʘʟʘ ʚʽʜʨʽʟʥʷʻ ʩʪʘʬʽʣʦʢʦʢʠ ʚʽʜ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʽʥʰʠʭ ʨʦʜʽʚ 

ʨʦʜʠʥʠ Micrococcaceae, ̫ ʢʽ ʥʝ ʤʘʶʪʴ ʮʴʦʛʦ ʬʝʨʤʝʥʪʫ [1,ʩ.29].  

ɿʘʚʜʷʢʠ ʬʝʨʤʝʥʪʫ ʣʝʮʠʪʦʚʽʪʝʣʘʟʠ ʧʘʪʦʛʝʥʥʽ ʩʪʘʬʽʣʦʢʦʢʠ ʫʪʚʦʨʶʶʪʴ ʥʘ 

ʞʦʚʪʢʦʚʦ-ʩʦʣʴʦʚʦʤʫ ʘʛʘʨʽ ʨʘʡʜʫʞʥʠʡ ʚʽʥʯʠʢ ï ʧʦʟʠʪʠʚʥʘ ʣʝʮʠʪʠʥʘʟʥʘ 

ʘʢʪʠʚʥʽʩʪʴ.  

ɿʜʘʪʥʽʩʪʴ ʜʝʷʢʠʭ ʩʪʘʬʽʣʦʢʦʢʽʚ ʢʦʘʛʫʣʶʚʘʪʠ ʮʠʪʨʘʪʥʫ ʧʣʘʟʤʫ ʢʨʦʚʽ ʧʽʜ 

ʚʧʣʠʚʦʤ ʬʝʨʤʝʥʪʫ ʢʦʘʛʫʣʘʟʠ ʚʠʟʥʘʯʘʻ ʾʭ ʧʘʪʦʛʝʥʥʽʩʪʴ. ʇʦʟʠʪʠʚʥʘ ʨʝʘʢʮʽʷ 

ʧʣʘʟʤʦʢʦʘʛʫʣʷʮʽʾ ʻ ʧʦʢʘʟʥʠʢʦʤ ʧʘʪʦʛʝʥʥʦʩʪʽ ʩʪʘʬʽʣʦʢʦʢʽʚ ʽ, ʦʜʥʦʯʘʩʥʦ,  

ʧʦʢʘʟʥʠʢʦʤ ʧʦʪʝʥʮʽʡʥʦʾ ʾʭ ʝʥʪʝʨʦʪʦʢʩʠʯʥʦʩʪʽ [4,ʩ.8].  
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ʉʪʘʬʽʣʦʢʦʢʠ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʙʽʦʪʦʧʫ ʣʶʜʠʥʠ, ʢʦʣʦʥʽʟʫʶʪʴ ʥʽʩ, 

ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʠʡ ʪʨʘʢʪ ʪʘ ʰʢʽʨʫ. Staphylococcus aureus ʚʠʢʣʠʢʘʻ ʛʥʽʡʥʦ-

ʟʘʧʘʣʴʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ ʫʩʢʣʘʜʥʝʥʥʷ ʧʨʠ ʩʦʤʘʪʠʯʥʠʭ ʽ ʭʽʨʫʨʛʽʯʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʥʷʭ [1,ʩ.29].  

ʆʩʥʦʚʥʽ ʧʨʦʷʚʠ ʩʪʘʬʽʣʦʢʦʢʦʚʦʾ ʽʥʬʝʢʮʽʾ: ʛʥʽʡʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʰʢʽʨʠ ʽ 

ʧʽʜʰʢʽʨʥʦʾ ʢʣʽʪʢʦʚʠʥʠ (ʬʫʨʫʥʢʫʣʠ, ʢʘʨʙʫʥʢʫʣʠ, ʤʘʩʪʠʪʠ, ʘʙʩʮʝʩʠ), ʟʘʧʘʣʴʥʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʨʘʩʧʽʨʘʪʦʨʥʦʛʦ ʪʨʘʢʪʫ (ʙʨʦʥʭʽʪʠ, ʧʥʝʚʤʦʥʽʾ, ʧʣʝʚʨʠʪʠ), ʚʫʭʘ 

(ʦʪʠʪʠ), ʥʦʩʦʛʣʦʪʢʠ ʽ ʧʘʟʫʭ ʥʦʩʘ (ʘʥʛʽʥʠ, ʩʠʥʫʩʠʪʠ), ʩʪʘʬʽʣʦʢʦʢʦʚʠʡ ʩʝʧʩʠʩ, 

ʩʠʥʜʨʦʤ ʪʦʢʩʠʯʥʦʛʦ ʰʦʢʫ, ʝʥʪʝʨʦʢʦʣʽʪ, ʦʪʨʫʻʥʥʷ ʩʪʘʬʽʣʦʢʦʢʦʚʠʤ 

ʝʥʪʝʨʦʪʦʢʩʠʥʦʤ ʽ ʫʨʘʞʝʥʥʷ ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ. ʅʘʡʙʽʣʴʰ 

ʨʦʟʧʦʚʩʶʜʞʝʥʝ ʪʦʢʩʠʯʥʝ ʩʪʘʬʽʣʦʢʦʢʦʚʝ ʟʘʭʚʦʨʶʚʘʥʥʷ ï ʭʘʨʯʦʚʝ ʦʪʨʫʻʥʥʷ 

[3,ʩ.472]. 

ʉʪʘʬʽʣʦʢʦʢʠ ʩʪʽʡʢʽ ʜʦ ʜʽʾ ʬʽʟʠʯʥʠʭ ʽ ʭʽʤʽʯʥʠʭ ʬʘʢʪʦʨʽʚ: ʜʦʙʨʝ 

ʚʠʪʨʠʤʫʶʪʴ ʚʠʩʫʰʫʚʘʥʥʷ ʽ ʜʽʶ ʧʨʷʤʦʛʦ ʩʦʥʷʯʥʦʛʦ ʩʚʽʪʣʘ. ʋ ʨʽʜʢʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ ʧʝʨʝʥʦʩʷʪʴ ʥʘʛʨʽʚʘʥʥʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨ ̔ 70 
ʦ
ʉ ʚʧʨʦʜʦʚʞ ʛʦʜʠʥʠ, ʘ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 80 
ʦ
ʉ ʚʧʨʦʜʦʚʞ 10 ʭʚ. ʊʝʤʧʝʨʘʪʫʨʥʠʡ ʦʧʪʠʤʫʤ 37 

ʦ
ʉ, 

ʪʝʤʧʝʨʘʪʫʨʥʽ ʤʝʞʽ ʨʦʟʤʥʦʞʝʥʥʷ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʚ ʰʠʨʦʢʽ ʚ ʟʦʥʽ ʚʽʜ 6,6 
ʦ
ʉ  ʜʦ    

45 
ʦ
ʉ. [1,ʩ.30]. 

ʄʽʢʨʦʦʨʛʘʥʽʟʤʠ ʚʠʷʚʣʷʶʪʴ ʫ 15-30% ʢʣʽʥʽʯʥʦ ʟʜʦʨʦʚʠʭ ʦʩʽʙ. ɺʠʷʚʣʝʥʥʷ 

ʟʦʣʦʪʠʩʪʦʛʦ ʩʪʘʬʽʣʦʢʦʢʘ ʚ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʙʽʦʣʦʛʽʯʥʦʤʫ ʤʘʪʝʨʽʘʣʫ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʡʦʛʦ ʨʦʣʴ ʚ ʽʥʬʝʢʮʽʡʥʦ-ʟʘʧʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ, ʦʩʦʙʣʠʚʦ ʷʢʱʦ ʡʦʛʦ ʚʠʜʽʣʝʥʦ ʟ 

ʢʨʦʚʽ, ʩʝʯʽ, ʩʧʠʥʥʦ-ʤʦʟʢʦʚʦʾ ʨʽʜʠʥʠ ʪʦʱʦ. ʇʨʠ ʚʠʜʽʣʝʥʥʽ ʟʦʣʦʪʠʩʪʦʛʦ 

ʩʪʘʬʽʣʦʢʦʢʘ ʽʟ ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʦʢ (ʥʽʩ, ʟʽʚ, ʧʘʟʫʭʠ ʥʦʩʘ, ʚʠʜʽʣʝʥʥʷ ʟ ʧʽʭʚʠ) 

ʥʝʦʙʭʽʜʥʦ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʥʘ ʡʦʛʦ ʢʽʣʴʢʽʩʪʴ ʚ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʤʘʪʝʨʽʘʣʽ. ʗʢʱʦ 

ʚʠʜʽʣʝʥʦ 10
4
 ʢʦʣʦʥʽʡ/ʤʣ (ʛ) ʟʦʣʦʪʠʩʪʦʛʦ ʩʪʘʬʽʣʦʢʦʢʘ ʮʝ ʚʢʘʟʫʻ ʥʘ ʡʦʛʦ ʧʨʦʚʽʜʥʫ 

ʨʦʣʴ ʚ ʽʥʬʝʢʮʽʡʥʦ-ʟʘʧʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ [3,ʩ.473]. 

ɺ ʜʘʥʠʡ ʯʘʩ ʚʽʜʦʤʦ ʚʞʝ 6 ʪʠʧʽʚ ʩʪʘʬʽʣʦʢʦʢʦʚʠʭ ʝʥʪʝʨʦʪʦʢʩʠʥʽʚ, ʱʦ 

ʧʦʟʥʘʯʝʥʽ ʙʫʢʚʘʤʠ ʣʘʪʠʥʩʴʢʦʛʦ ʘʣʬʘʚʽʪʫ A, B, C, D, E, F [1,ʩ.30]. 

ʈʦʣʴ ʝʥʪʝʨʦʪʦʢʩʠʛʝʥʥʠʭ ʩʪʘʬʽʣʦʢʦʢʽʚ ʫ ʝʪʽʦʣʦʛʽʾ ʭʘʨʯʦʚʠʭ 

ʩʪʘʬʽʣʦʢʦʢʦʚʠʭ ʪʦʢʩʠʢʦʟʽʚ ʟʘʛʘʣʴʥʦʚʠʟʥʘʥʘ ʽ ʚ ʜʘʥʠʡ ʯʘʩ ʥʝ ʚʠʢʣʠʢʘʻ ʩʫʤʥʽʚʽʚ. 
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ʇʨʠ ʮʴʦʤʫ ʽʥʚʘʟʽʷ ʞʠʪʪʻʟʜʘʪʥʠʭ ʙʘʢʪʝʨʽʡ ʥʝ ʦʙʦʚôʷʟʢʦʚʘ, ʭʦʯʘ ʤʦʞʝ 

ʧʝʨʝʜʫʤʦʚʠʪʠ ʘʙʦ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠ ʽʥʪʦʢʩʠʢʘʮʽʶ. ʊʘʢʘ ʦʩʦʙʣʠʚʽʩʪʴ ʧʦʷʩʥʶʻ 

ʤʦʞʣʠʚʫ ʚʽʜʩʫʪʥʽʩʪʴ ʞʠʚʠʭ ʩʪʘʬʽʣʦʢʦʢʽʚ ʚ ʽʥʢʨʠʤʽʥʦʚʘʥʦʤʫ ʧʨʦʜʫʢʪʽ ʽ 

ʟʫʤʦʚʣʶʻ ʥʝʛʘʪʠʚʥʠʡ ʨʝʟʫʣʴʪʘʪ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ [1,ʩ.29-30]. 

ʋ ʚʩʽʭ ʚʠʧʘʜʢʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʨʦʚʦʜʠʪʴʩʷ 

ʚʠʟʥʘʯʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ Staphylococcus aureus ʜʦ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ: 

ʧʝʥʽʮʠʣʽʥ, ʘʤʦʢʩʠʮʠʣʽʥ, ʦʢʩʘʮʠʣʽʥ, ʮʝʬʫʨʦʢʩʠʤ, ʮʝʬʘʟʦʣʽʥ, ʛʝʥʪʘʤʽʮʠʥ, 

ʝʨʠʪʨʦʤʽʮʠʥ, ʘʟʠʪʨʦʤʽʮʠʥ, ʚʘʥʢʦʤʽʮʠʥ ʪʦʱʦ. ʊʨʠʚʘʣʽʩʪʴ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʜʽʣʝʥʥʷʤ ʯʠʩʪʦʾ ʢʫʣʴʪʫʨʠ ʩʪʘʬʽʣʦʢʦʢʘ ʽ ʚʠʟʥʘʯʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ 

ʜʦ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʩʢʣʘʜʘʻ 3-9 ʜʽʙ. ʇʨʠ ʥʘʷʚʥʦʩʪʽ 

ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʦʛʦ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʘʪʦʨʘ ʪʝʨʤʽʥ ʜʦʩʣʽʜʞʝʥʥʷ  ʩʢʦʨʦʯʫʻʪʴʩʷ 

[3,ʩ.474]. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʦʚʝʩʪʠ ʤʦʥʽʪʦʨʠʥʛ ʥʘ ʚʠʷʚʣʝʥʥʷ ʟʦʣʦʪʠʩʪʦʛʦ 

ʩʪʘʬʽʣʦʢʦʢʘ ʚ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʙʽʦʣʦʛʽʯʥʦʤʫ ʤʘʪʝʨʽʘʣʽ ʩʪʫʜʝʥʪʽʚ ʩʧʝʮʽʘʣʽʟʘʮʽʾ 

çʃʘʙʦʨʘʪʦʨʥʘ ʜʽʘʛʥʦʩʪʠʢʘè ɺʅʂɿ ʃʆʈ çʃʴʚʽʚʩʴʢʘ ʤʝʜʠʯʥʘ ʘʢʘʜʝʤʽʷ ʽʤʝʥʽ 

ɸʥʜʨʝʷ ʂʨʫʧʠʥʩʴʢʦʛʦè. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʆʜʥʦʨʘʟʦʚʽ ʩʪʝʨʠʣʴʥʽ ʚʘʪʥʽ ʪʘʤʧʦʥʠ,  ʯʘʰʢʠ ʇʝʪʨʽ 

ʟ ʞʦʚʪʢʦʚʦ-ʩʦʣʝʚʠʤ ʘʛʘʨʦʤ (ɾʉɸ) ʪʘ ʞʠʚʠʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝʤ ɹʘʡʨʜ-ʇʘʨʢʝʨ, 

ʪʝʨʤʦʩʪʘʪ, ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʽ ʧʝʪʣʽ, ʧʨʝʜʤʝʪʥʽ ʩʪʝʢʣʘ, ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʨʦʟʯʠʥ, ʬʘʨʙʠ 

ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ ʟʘ ʤʝʪʦʜʦʤ ɻʨʘʤʘ, ʤʽʢʨʦʩʢʦʧʠ, ʚʘʟʝʣʽʥʦʚʘ ʦʣʽʷ, ʤʘʨʣʝʚʽ 

ʩʝʨʚʝʪʢʠ, ʮʠʪʨʘʪʥʘ ʧʣʘʟʤʘ ʢʨʦʣʷ, ʞʠʚʠʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʟ ʤʘʥʽʪʦʤ, ʜʝʟʨʦʟʯʠʥʠ.  

ɹʘʢʪʝʨʽʦʣʦʛʽʯʥʠʡ ʤʝʪʦʜ ʜʽʘʛʥʦʩʪʠʢʠ ʜʦʟʚʦʣʷʻ ʥʝ ʪʽʣʴʢʠ ʚʠʷʚʠʪʠ 

ʩʪʘʬʽʣʦʢʦʢʠ ʘʣʝ ʡ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʜʦ ʚʠʜʫ ʙʘʢʪʝʨʽʡ ʪʘ ʚʠʟʥʘʯʠʪʠ ʯʫʪʣʠʚʽʩʪʴ ʜʦ 

ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ.  

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ɺʽʜʙʫʣʘʩʷ ʨʘʥʜʦʤʽʟʘʮʽʷ ʩʝʨʝʜ ʩʪʫʜʝʥʪʽʚ. 

ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʢʦʞʥʦʛʦ ʩʪʫʜʝʥʪʘ ʚ ʨʝʻʩʪʨʘʮʽʡʥʠʡ 

ʞʫʨʥʘʣ, ʜʝ ʚʢʘʟʘʥʦ ʜʘʪʫ, ʨʝʻʩʪʨʘʮʽʡʥʠʡ ʥʦʤʝʨ, ʥʦʤʝʨ ʨʘʥʜʦʤʽʟʘʮʽʾ, ʚʽʜʜʽʣ, 

ʤʘʪʝʨʽʘʣ, ʧʨʠʯʠʥʫ ʜʦʩʣʽʜʞʝʥʥʷ ʪʦʱʦ.  

ɺʽʜʙʽʨ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʘʙʨʘʥʦ ʫ 20 ʩʪʫʜʝʥʪʽʚ. ʉʣʠʟ ʟ ʥʦʩʘ ʟʘʙʨʘʥʦ 

ʩʪʝʨʠʣʴʥʠʤ ʚʘʪʥʠʤ ʪʘʤʧʦʥʦʤ, ʷʢʠʡ ʚʚʦʜʠʣʠ ʚ ʛʣʠʙʠʥʫ ʧʦʨʦʞʥʠʥʠ ʥʦʩʘ. 
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ʇʝʨʚʠʥʥʠʡ ʧʦʩʽʚ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʘʤʧʦʥʘ ʥʘ ʞʠʚʠʣʴʥʽ ʩʝʨʝʜʦʚʠʱʘ: 

ʞʦʚʪʢʦʚʦ-ʩʦʣʝʚʠʡ ʘʛʘʨ ʪʘ ɹʘʡʨʜ-ʇʘʨʢʝʨ. ʂʫʣʴʪʠʚʫʚʘʥʥʷ ʚʽʜʙʫʚʘʣʦʩʴ ʫ 

ʪʝʨʤʦʩʪʘʪʽ  ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 37 
ʦ
ʉ 24 ʛʦʜ.  

ʏʝʨʝʟ ʜʦʙʫ ʧʨʦʚʝʜʝʥʦ ʦʙʣʽʢ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘ ʥʘʷʚʥʽʩʪʴ ʨʦʩʪʫ ʥʘ ʚʠʱʝ 

ʚʢʘʟʘʥʠʭ ʞʠʚʠʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ. ʋ ʚʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʘʭ ʩʧʦʩʪʝʨʽʛʘʣʠ 

ʥʘʩʪʫʧʥʽ ʨʝʟʫʣʴʪʘʪʠ: ʥʘ ɾʉɸ ï ʢʦʣʦʥʽʾ ʙʽʣʦʛʦ ʢʦʣʴʦʨʫ ʨʦʟʤʽʨʦʤ 2 ʤʤ ʫ 

ʜʽʘʤʝʪʨʽ, ʟ ʨʽʚʥʠʤʠ ʢʨʘʷʤʠ ʽ ʧʦʤʽʨʥʦ ʦʧʫʢʣʦʶ ʧʦʚʝʨʭʥʝʶ, ʣʝʮʠʪʠʥʘʟʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʥʝ ʚʠʷʚʣʝʥʦ; ʥʘ ʩʝʨʝʜʦʚʠʱʽ ɹʘʡʨʜ-ʇʘʨʢʝʨ ï ʢʨʫʛʣʽ, ʚʠʧʫʢʣʽ, 

ʩʝʨʝʜʥʴʦʛʦ ʨʦʟʤʽʨʫ, ʙʽʣʦʛʦ ʢʦʣʴʦʨʫ,  ʛʝʤʦʣʽʟ ï ʚʽʜʩʫʪʥʽʡ.  

ɿ ʢʦʣʦʥʽʡ ʙʫʣʠ ʚʠʛʦʪʦʚʣʝʥʽ ʤʘʟʢʠ-ʧʨʝʧʘʨʘʪʠ, ʟʘʬʘʨʙʦʚʘʥʽ ʟʘ ʤʝʪʦʜʦʤ 

ɻʨʘʤʘ. ʇʨʠ ʤʽʢʨʦʩʢʦʧʽʾ ʤʘʟʢʽʚ-ʧʨʝʧʘʨʘʪʽʚ ʚʠʷʚʣʝʥʦ ʛʨʘʤʧʦʟʠʪʠʚʥʽ ʩʪʘʬʽʣʦʢʦʢʠ. 

ɼʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʚ ʙʽʦʣʦʛʽʯʥʦʤʫ ʤʘʪʝʨʽʘʣʽ ʥʝʧʘʪʦʛʝʥʥʦʛʦ 

ʩʪʘʬʽʣʦʢʦʢʘ, ʧʨʦʚʝʜʝʥʦ ʧʦʩʽʚ ʥʘ ʮʠʪʨʘʪʥʫ ʧʣʘʟʤʫ ʢʨʦʣʷ. ɼʣʷ ʮʴʦʛʦ ʚʟʷʪʦ ʦʜʥʫ 

ʘʤʧʫʣʫ ʩʫʭʦʾ ʮʠʪʨʘʪʥʦʾ ʧʣʘʟʤʠ ʢʨʦʣʠʢʘ  ʪʘ ʨʦʟʚʝʜʝʥʦ ʫ ʚʽʜʥʦʰʝʥʥʽ 1:5 

ʬʽʟʽʦʣʦʛʽʯʥʠʤ ʨʦʟʯʠʥʦʤ. ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʨʝʘʢʮʽʾ ʧʣʘʟʤʦʢʦʘʛʫʣʽʷʮʽʾ 0,5 ʩʤ
3
 

ʨʦʟʚʝʜʝʥʦʾ ʧʣʘʟʤʠ 1:5 ʚʥʝʩʝʥʦ ʚ ʩʪʝʨʠʣʴʥʫ ʧʨʦʙʽʨʢʫ ʪʘ ʚʥʝʩʝʥʦ ʦʜʥʫ ʧʝʪʣʶ 18-

20-ʛʦʜʠʥʥʦʾ ʘʛʘʨʦʚʦʾ ʢʫʣʴʪʫʨʠ ʩʪʘʬʽʣʦʢʦʢʘ. ɼʣʷ ʢʦʥʪʨʦʣʶ ʧʨʦʚʝʜʝʥʦ ʧʦʩʽʚ ʚ 

ʮʠʪʨʘʪʥʫ ʧʣʘʟʤʫ ʢʨʦʣʠʢʘ ʢʫʣʴʪʫʨ ʩʪʘʬʽʣʦʢʦʢʽʚ, ʷʢʽ ʤʘʶʪʴ ʬʝʨʤʝʥʪ ʢʦʘʛʫʣʘʟʫ ʪʘ 

ʟ ʜʦʩʣʽʜʞʫʚʘʥʦʶ ʢʫʣʴʪʫʨʦʶ. ʇʨʦʙʽʨʢʠ ʧʦʤʽʩʪʠʣʠ ʚ ʪʝʨʤʦʩʪʘʪ ʧʨʠ 37 
ʦ
ʉ ʽ ʯʝʨʝʟ 

1 ï 2 ï 3 ï 18 ʛʦʜ ʧʝʨʝʚʽʨʝʥʦ ʟʛʦʨʪʘʥʥʷ ʧʣʘʟʤʠ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʩʽʚʫ ʫ ʜʚʦʭ ʧʨʦʙʽʨʢʘʭ ʟ ʤʘʥʽʪʦʤ ʚʠʷʚʣʝʥʦ ʬʝʨʤʝʥʪʘʮʽʷ 

ʤʘʥʽʪʫ ʜʦ ʢʠʩʣʦʪʠ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ ʟʤʽʥʘ ʢʦʣʴʦʨʫ ʞʠʚʠʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɺ 

ʧʨʦʙʽʨʢʘʭ ʟ ʮʠʪʨʘʪʥʦʶ ʧʣʘʟʤʦʶ ʢʨʦʣʷ ʧʣʘʟʤʦʢʦʘʛʫʣʷʮʽʷ ʚʽʜʩʫʪʥʷ.  

ɺʠʩʥʦʚʢʠ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʙʣʽʢʫ ʪʘ ʦʮʽʥʢʠ ʦʙʩʪʝʞʝʥʥʷ ʚʠʷʚʣʝʥʦ, ʱʦ 

ʩʪʫʜʝʥʪʠ ʩʧʝʮʽʘʣʽʟʘʮʽʾ çʃʘʙʦʨʘʪʦʨʥʘ ʜʽʘʛʥʦʩʪʠʢʘè ʥʝ ʻ ʥʦʩʽʷʤʠ ʧʘʪʦʛʝʥʥʦʛʦ 

ʩʪʘʬʽʣʦʢʦʢʘ ï S. ʘureus.  

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʙʘʟʽ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ  ʂʅʇ ʃʆʈ 

çɿʘʭʽʜʥʦʫʢʨʘʾʥʩʴʢʦʛʦ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʜʠʪʷʯʦʛʦ ʤʝʜʠʯʥʦʛʦ ʮʝʥʪʨʫè.  
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ʃɯʊɽʈɸʊʋʈɸ 

1. ʅʘʢʘʟ ʧʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʽʥʩʪʨʫʢʮʽʾ çʇʦʨʷʜʦʢ ʨʦʟʩʣʽʜʫʚʘʥʥʷ ʦʙʣʽʢʫ ʽ 

ʧʨʦʚʝʜʝʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʚʠʧʘʜʢʘʭ ʭʘʨʯʦʚʠʭ ʦʪʨʫʻʥʴè 2004. 

(ɹʘʢʪʝʨʽʾ ʨʦʜʫ STAPHYLOCOCCUS; ʉ. 29-31)  

2. ʅʘʢʘʟ ˉ234 ʚʽʜ 10.05 ʚʽʜ 2007ʨ. çʇʨʦ ʦʨʛʘʥʽʟʘʮʽʶ ʧʨʦʬʽʣʘʢʪʠʢʠ 

ʚʥʫʪʨʽʰʥʴʦ-ʣʽʢʘʨʥʷʥʠʭ ʽʥʬʝʢʮʽʡ ʚ ʘʢʫʰʝʨʩʴʢʠʭ ʩʪʘʮʽʦʥʘʨʘʭè. 

3. ʂʠʰʢʫʥ ɸ.ɸ. ɯʤʫʥʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʤʝʪʦʜʠ ʜʽʘʛʥʦʩʪʠʢʠ 

ʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʚ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ / ʄʝʜʠʯʥʝ ʽʥʬʦʨʤʘʮʽʡʥʝ 

ʘʛʝʥʪʩʪʚʦ ï ʄ. 2009. ï 712ʩ. (ʉʪʘʬʽʣʦʢʦʢʦʚʘ ʽʥʬʝʢʮʽʷ; ʉ. 472-474) 

4. ʌʝʜʦʨʦʚʠʯ ʋ.ʄ. ʉʧʝʮʽʘʣʴʥʘ ʤʽʢʨʦʙʽʦʣʦʛʽʷ: ʇʦʩʽʙʥʠʢ. ʏʘʩʪʠʥʘ ʧʝʨʰʘ. 

ɽʣʝʢʪʨʦʥʥʝ ʧʝʨʝʚʠʜʘʥʥʷ. - ʃʴʚʽʚ. 2016. ï 159 ʩ. ʽʣ., (ʉʪʘʬʽʣʦʢʦʢʠ; ʉ. 5-20) 
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ɺʇʃʀɺ ɸʅɽʉʊɽɿɯʆʃʆɻɯʏʅʆɰ ʉʊʈɸʊɽɻɯɰ ʇʈʀ ɽʅɼʆɺɸʉʂʋʃʗʈʅɯʁ 

ʊɽʈɸʇɯɰ ʅɸ ʅɽɺʈʆʃʆɻɯʏʅʀʁ ʉʊɸʅ ʇɸʎɯɭʅʊɯɺ 

 

ʄʦʤʦʪ ɸ. ɸ.,  

ʇʨʘʩʦʣ ʆ. ɺ. 

ʩʪʫʜʝʥʪʠ 5 ʢʫʨʩʫ 

ɺʦʣʢʦʚʘ ʖ. ɺ., 

ʜ.ʤ.ʥ., ʧʨʦʬʝʩʦʨ 

ʃʘʥʪʫʭʦʚʘ ʅ. ɼ. 

ʢ.ʤ.ʥ., ʜʦʮʝʥʪ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ɽʥʜʦʚʘʩʢʫʣʷʨʥʘ ʪʝʨʘʧʽʷ (EVT) ʻ ʩʪʘʥʜʘʨʪʦʤ ʣʽʢʫʚʘʥʥʷ 

ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʧʝʨʝʥʝʩʣʠ ʽʥʩʫʣʴʪ.
[1]

 ɸʣʝ ʽʩʥʫʻ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʱʦʜʦ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʘʥʝʩʪʝʟʽʾ ʧʽʜ ʯʘʩ EVT. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ 

ʟʘʛʘʣʴʥʘ ʘʥʝʩʪʝʟʽʷ (GA) ʧʦʚ'ʷʟʘʥʘ ʟ ʛʽʨʰʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʩʝʜʘʮʽʻʶ ʚ ʩʚʽʜʦʤʦʩʪʽ (CS).
[2] 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʠʟʥʘʯʠʪʠ ʪʘ ʦʮʽʥʠʪʠ ʚʧʣʠʚ ʪʠʧʫ ʘʥʝʩʪʝʟʽʾ ʧʽʜ ʯʘʩ 

EVT ʥʘ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʽʰʝʤʽʯʥʦʛʦ ʽʥʩʫʣʴʪʫ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɺʠʙʽʨʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ 90 ʧʘʮʽʻʥʪʽʚ, ʷʢʽ 

ʦʪʨʠʤʫʚʘʣʠ EVT ʧʽʩʣʷ ʛʦʩʪʨʦʛʦ ʽʰʝʤʽʯʥʦʛʦ ʽʥʩʫʣʴʪʫ ʚ 2016-2019 ʨ. ʇʘʮʽʻʥʪʠ 

ʨʘʥʜʦʤʽʟʦʚʘʥʽ ʟʘ ʪʠʧʦʤ ʘʥʝʩʪʝʟʽʾ ʥʘ 2 ʛʨʫʧʠ: ʪʽ, ʱʦ ʦʪʨʠʤʘʣʠ GA ʽ  ʪʽ, ʚ ʷʢʠʭ 

ʟʘʩʪʦʩʦʚʫʚʘʣʘʩʴ CS.  

ʇʨʦʘʥʘʣʽʟʦʚʘʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʥʝʚʨʦʣʦʛʽʯʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʯʝʨʝʟ 3 

ʤʽʩʷʮʽ, (ʚʠʤʽʨʷʥʽ ʟʘ ʤʦʜʠʬʽʢʦʚʘʥʦʶ ʰʢʘʣʦʶ ʈʝʥʢʽʥʘ (ʧʝʨʚʠʥʥʠʡ ʨʝʟʫʣʴʪʘʪ)) ʪʘ 

ʤʽʞ ʨʘʥʥʽʤ ʥʝʚʨʦʣʦʛʽʯʥʠʤ ʧʦʣʽʧʰʝʥʥʷ ʩʪʘʥʫ ʟʘ ʰʢʘʣʦʶ NIHSS. ʈʝʻʩʪʨʫʚʘʣʠʩʴ 

ʥʘʩʪʫʧʥʽ ʧʦʢʘʟʥʠʢʠ: ʚʽʢ, ʩʪʘʪʴ, ʩʫʧʫʪʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʦʮʽʥʢʘ ʟʘ ʰʢʘʣʦʶ NIHSS, 

ʘʨʪʝʨʽʘʣʴʥʠʡ ʪʠʩʢ, ʦʮʽʥʢʘ ʪʨʦʤʙʦʣʽʟʠʩʫ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ Paʉʆ2 ʪʘ Pʉʆ2 ʧʨʠ 

ʦʮʽʥʮʽ ʮʝʨʝʙʨʘʣʴʥʦʾ ʽʰʝʤʽʾ. 

 ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʚ ʛʨʫʧʽ GA 19 ʟ 45 ʧʘʮʽʻʥʪʽʚ (42,2%) ʪʘ ʚ 

ʛʨʫʧʘʭ CS 18 ʟ 45 ʧʘʮʽʻʥʪʽʚ (40,0%) ʜʦʩʷʛʣʠ ʧʦʢʘʟʥʠʢʘ ʟʘ ʤʦʜʠʬʽʢʦʚʘʥʦʶ 
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ʰʢʘʣʦʶ ʈʝʥʢʽʥʘ Ò2 (P = 1,00) ʯʝʨʝʟ 3 ʤʽʩʷʮʽ ʙʝʟ ʨʽʟʥʠʮʽ ʫ ʟʥʠʞʝʥʥʽ 

ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ ʧʽʜ ʯʘʩ EVT ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʠʭʽʜʥʠʤ ʨʽʚʥʝʤ (P = 0,57); 

PaCO2 (P = 0,68); ʩʪʫʧʽʥʴ ʫʩʧʽʰʥʦʾ ʨʝʢʘʥʘʣʽʟʘʮʽʾ 91,1% ʧʨʦʪʠ 88,9% (P = 1,00); 

ʆʮʽʥʢʘ ʟʘ ʰʢʘʣʦʶ NIHSS ʧʨʦʪʷʛʦʤ 24 ʛʦʜʠʥ: 8 ʧʨʦʪʠ 9 (P = 0,60) ʽ ʛʦʩʧʽʪʘʣʴʥʘ 

ʩʤʝʨʪʥʽʩʪʴ (13,3% ʚ ʦʙʦʭ ʛʨʫʧʘʭ; P = 1,00).  

ɺʠʩʥʦʚʦʢ. ʇʨʠ EVT ʛʦʩʪʨʦʛʦ ʽʰʝʤʽʯʥʦʛʦ ʽʥʩʫʣʴʪʫ ʥʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ GA ʽ CS ʚ ʥʝʚʨʦʣʦʛʽʯʥʦʤʫ ʩʪʘʥʽ ʯʝʨʝʟ 3 ʤʽʩʷʮʽ ʧʽʩʣʷ ʽʥʩʫʣʴʪʫ. 

 

ʃʽʪʝʨʘʪʫʨʘ: 

1. AHA/ASA. 2018 Guidelines for the Early Management of Patients With Acute 

Ischemic Stroke (Stroke. e46ïe99.) 

2. ʊʽʥʦʢʦ ʂ., ʉʘʥʪʫʰ ʇ.: ɸʥʝʩʪʝʟʽʦʣʦʛʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʥʜʦʚʘʩʢʫʣʷʨʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʛʦʩʪʨʦʛʦ ʽʰʝʤʽʯʥʦʛʦ ʽʥʩʫʣʴʪʫ: ʚʧʣʠʚ ʥʘ ʨʝʟʫʣʴʪʘʪ ʽ 

ʫʩʢʣʘʜʥʝʥʥʷ, 2018 ʨ.; 68 (6): 613-623. 
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ʆʉʆɹʃʀɺʆʉʊɯ ʄɯʂʈʆɹʅʆɰ ʂʆʅʊɸʄɯʅɸʎɯɰ ʆʏɽʈɽɺʀʅʅʆɰ 

ʇʆʈʆɾʅʀʅʀ ɺ ʈɯɿʅɯ ʇɽʈɯʆɼʀ ʇɽʈɽɹɯɻʋ ɽʅʊɽʈɸʃʔʅʆɰ 

ʅɽɼʆʉʊɸʊʅʆʉʊɯ ʊɸ ɰɰ ʂʆʈɽʂʎɯɰ 

 

ʇʦʣʴʦʚʠʡ ɺʽʢʪʦʨ ʇʘʚʣʦʚʠʯ 

ʜ.ʤʝʜ.ʥ., ʧʨʦʬʝʩʦʨ 

ʇʘʣʷʥʠʮʷ ɸʥʜʨʽʡ ʉʝʤʝʥʦʚʠʯ 

ʢ.ʤʝʜ.ʥ., ʜʦʮʝʥʪ 

ʈʘʡʣʷʥʫ ʉʚʽʪʣʘʥʘ ɯʣʣʽʚʥʘ 

ʢ.ʤʝʜ.ʥ., ʘʩʠʩʪʝʥʪ 

ʏʝʧʝʛʘ ɯʣʣʷ ɻʝʦʨʛʽʡʦʚʠʯ 

ʘʩʧʽʨʘʥʪ 

ɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ,  

ʤ. ʏʝʨʥʽʚʮʽ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɽʥʪʝʨʘʣʴʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʘʩʦʮʽʶʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʜʠʩʬʫʥʢʮʽʻʶ 

ʢʠʰʝʯʥʠʢʫ ʫ ʚʫʟʴʢʦʤʫ ʧʦʥʷʪʪʽ, ʘʣʝ ʡ ʛʣʠʙʦʢʠʤʠ ʟʤʽʥʘʤʠ ʛʦʤʝʦʩʪʘʟʫ, ʱʦ 

ʚʠʥʠʢʘʻ ʧʽʩʣʷ ʦʧʝʨʘʮʽʡ ʥʘ ʦʨʛʘʥʘʭ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ ʟʘ ʛʦʩʪʨʦʾ ʭʽʨʫʨʛʽʯʥʦʾ 

ʧʘʪʦʣʦʛʽʾ ʽ, ʯʘʩʪʦ ʩʫʧʨʦʚʦʜʞʫʻ ʪʘʢʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʷʢ ʛʦʩʪʨʠʡ ʧʝʨʠʪʦʥʽʪ, ʛʦʩʪʨʫ 

ʢʠʰʢʦʚʫ ʥʝʧʨʦʭʽʜʥʽʩʪʴ, ʜʝʩʪʨʫʢʪʠʚʥʠʡ ʧʘʥʢʨʝʘʪʠʪ, ʛʦʩʪʨʝ ʧʦʨʫʰʝʥʥʷ 

ʤʝʟʝʥʪʝʨʽʘʣʴʥʦʛʦ ʢʨʦʚʦʦʙʽʛʫ ʪʦʱʦ. ɺʦʥʘ, ʙʝʟ ʩʫʤʥʽʚʫ, ʦʙʪʷʞʫʻ ʧʝʨʝʙʽʛ 

ʦʩʥʦʚʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʘʣʝ ʧʠʪʦʤʘ ʚʘʛʘ ʾʾ ʚ ʩʪʨʫʢʪʫʨʽ ʛʦʩʪʨʠʭ ʭʽʨʫʨʛʽʯʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʦʨʛʘʥʽʚ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ ʽ, ʷʢ ʦʜʥʽʻʾ ʽʟ ʧʨʠʯʠʥ 

ʥʝʙʣʘʛʦʧʨʠʻʤʥʠʭ ʥʘʩʣʽʜʢʽʚ, ʚʠʚʯʝʥʽ ʥʝʜʦʩʪʘʪʥʴʦ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚʽʜʦʤʦ,ʱʦ ʚ ʢʠʰʢʽʚʥʠʢʫ ʽʩʥʫʻ ʢʦʤʧʣʝʢʩ 

ʤʽʢʨʦʬʣʦʨʳ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʙʘʛʘʪʴʦʭ ʩʪʘʙʽʣʴʥʳʭ ʘʚʪʦʭʪʦʥʥʠʭ ʛʨʫʧ. ʇʨʠ 

ʮʴʦʤʫ ʢʦʞʥʠʡ ʟ ʤʽʢʨʦʙʥʠʭ ʚʠʜʽʚ ʟʘʡʤʘʻ ʚʠʟʥʘʯʝʥʝ ʤʽʩʮʝ, ʩʪʚʦʨʶʶʯʠ ʧʝʚʥʫ 

ʩʪʨʫʢʪʫʨʫ, ʷʢʘ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʛʦʩʪʨʦʾ ʭʽʨʫʨʛʽʯʥʦʾ ʧʘʪʦʣʦʛʽʾ 

ʦʨʛʘʥʽʚ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ ʟ ʨʦʟʚʠʪʢʦʤ ʝʥʪʝʨʘʣʴʥʦʾ 

ʜʠʩʬʫʢʥʢʮʽʾ/ʥʝʜʦʩʪʘʪʥʦʩʪʽ, ʱʦ ʽ ʩʪʘʣʦ ʧʨʝʜʤʝʪʦʤ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʦʩʣʽʜʠʪʠ ʟʤʽʥʠ ʤʽʢʨʦʙʥʦʾ ʢʦʥʪʘʤʽʥʘʮʽʾ ʦʯʝʨʝʚʠʥʠ ʪʘ 

ʚʤʽʩʪʫ ʢʠʰʢʽʚʥʠʢʘ ʚ ʧʝʨʝʙʽʛʫ ʝʥʪʝʨʘʣʴʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʚʥʘʩʣʽʜʦʢ ʛʦʩʪʨʦʾ 
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ʭʽʨʫʨʛʽʯʥʦʾ ʧʘʪʦʣʦʛʽʾ ʦʨʛʘʥʽʚ ʦʯʝʨʝʚʠʥʥʦʾ ʧʦʨʦʞʥʠʥʠ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʣʽʢʫʚʘʥʥʷ 94 ʭʚʦʨʠʭ 

ʧʨʦʦʧʝʨʦʚʘʥʠʭ ʟ ʧʨʠʚʦʜʫ ʛʦʩʪʨʦʾ ʭʽʨʫʨʛʽʯʥʦʾ ʧʘʪʦʣʦʛʽʾ ʦʨʛʘʥʽʚ ʦʯʝʨʝʚʠʥʥʦʾ 

ʧʦʨʦʞʥʠʥʠ, ʚ ʷʢʠʭ ʨʦʟʚʠʥʫʣʘʩʴ ʝʥʪʝʨʘʣʴʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ. ʆʙʩʪʝʞʫʚʘʥʽ ʭʚʦʨʽ 

ʙʫʣʠ ʨʦʟʧʦʜʽʣʝʥʽ ʥʘ 2 ʛʨʫʧʠ ï ɯ ʛʨʫʧʘ ʧʦʨʽʚʥʷʥʥʷ (49 ʭʚʦʨʠʭ), ɯɯ ʛʨʫʧʘ ʦʩʥʦʚʥʘ 

(45 ʭʚʦʨʠʭ). ʋ ʛʨʫʧʫ ʧʦʨʽʚʥʷʥʥʷ ʚʚʽʡʰʣʠ ʧʘʮʽʻʥʪʠ, ʷʢʠʤ ʧʽʩʣʷ ʣʽʢʚʽʜʘʮʽʾ 

ʧʨʠʯʠʥʠ ʢʠʰʢʦʚʦʾ ʥʝʧʨʦʭʽʜʥʦʩʪʽ ʽʥʪʨʘʦʧʝʨʘʮʽʡʥʦ ʚʠʢʦʥʫʚʘʣʠ 

ʥʘʟʦʛʘʩʪʨʦʽʥʪʝʩʪʽʥʘʣʴʥʫ ʽʥʪʫʙʘʮʽʶ. ʇʘʮʽʻʥʪʘʤ ʮʽʻʾ ʛʨʫʧʠ ʚ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ 

ʧʝʨʽʦʜʽ ʽʥʪʫʙʘʮʽʡʥʠʡ ʟʦʥʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʣʠʰʝ ʜʣʷ ʜʝʢʦʤʧʨʝʩʽʾ ʪʘ ʧʘʩʠʚʥʦʛʦ 

ʚʽʜʪʦʢʫ ʢʠʰʢʦʚʦʛʦ ʚʤʽʩʪʫ.  ʆʩʥʦʚʥʫ ʛʨʫʧʫ ʩʢʣʘʣʠ ʧʘʮʽʻʥʪʠ, ʷʢʠʤ ʧʽʩʣʷ 

ʣʽʢʚʽʜʘʮʽʾ ʧʨʠʯʠʥʠ ʢʠʰʢʦʚʦʾ ʥʝʧʨʦʭʽʜʥʦʩʪʽ ʽʥʪʨʘʦʧʝʨʘʮʽʡʥʦ ʚʠʢʦʥʫʚʘʣʠ 

ʥʘʟʦʛʘʩʪʨʦʽʥʪʝʩʪʽʥʘʣʴʥʫ ʽʥʪʫʙʘʮʽʶ. ʇʘʮʽʻʥʪʘʤ ʮʽʻʾ ʛʨʫʧʠ ʚ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ 

ʧʝʨʽʦʜʽ ʽʥʪʫʙʘʮʽʡʥʠʡ ʟʦʥʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʣʘʚʘʞʫ, 

ʦʢʩʠʛʝʥʦʪʝʨʘʧʽʾ ʪʘ ʝʥʪʝʨʘʣʴʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ. ʃʘʚʘʞ ʢʠʰʦʢ ʧʨʦʚʦʜʠʣʠ 0,9 % 

ʨʦʟʯʠʥʦʤ NaCl, ʝʥʪʝʨʘʣʴʥʝ ʭʘʨʯʫʚʘʥʥʷ ʨʦʟʧʦʯʠʥʘʣʠ ʟ ʧʦʷʚʦʶ ʧʝʨʠʩʪʘʣʴʪʠʢʠ 

(2-3 ʜʦʙʘ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ) ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʯʠʥʫ çʇʝʧʪʘʤʝʥè. 

ɹʘʢʪʝʨʽʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʨʠʪʦʥʝʘʣʴʥʦʛʦ ʝʢʩʫʜʘʪʫ ʪʘ ʚʠʜʽʣʝʥʴ ʟ 

ʽʥʪʫʙʘʮʽʡʥʠʭ ʟʦʥʜʽʚ ʟʜʽʡʩʥʶʚʘʣʠʩʴ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ ʤʝʪʦʜʘʤʠ ʟʘ 

ʢʫʣʴʪʫʨʘʣʴʥʠʤʠ, ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ, ʪʠʥʢʪʦʨʽʘʣʴʥʠʤʠ, ʙʽʦʭʽʤʽʯʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʨʠ ʘʥʘʣʽʟʽ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ ʧʝʨʰʫ ʜʦʙʫ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ ʢʽʣʴʢʽʩʪʴ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʠʭ 

ʝʥʪʝʨʦʙʘʢʪʝʨʽʡ (E. coli, Proteus vulgaris, Klebsiella spp., Enterobacter cloaceae) ʫ 

ʚʠʜʽʣʝʥʥʷʭ ʟ ʜʨʝʥʘʞʽʚ ʚ ʧʝʨʰʽʡ ʛʨʫʧʽ ʭʚʦʨʠʭ ʩʢʣʘʜʘʣʘ  (4,57°0,14) ʂʋʆ/ʛ, ʜʝʱʦ 

ʚʠʱʠʤ ʮʝʡ ʧʦʢʘʟʥʠʢ ʙʫʚ ʚ ʪʨʝʪʽʡ ʛʨʫʧʽ ʭʚʦʨʠʭ ï (5,33°0,12) ʂʋʆ/ʛ ʪʘ 

ʥʘʡʚʠʱʠʤ ï ʚ ʜʨʫʛʽʡ ʛʨʫʧʽ (6,09°0,15) ʂʋʆ/ʛ. ɺʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ 

ʛʨʫʧʘʤʠ ʙʫʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʚʽʨʦʛʽʜʥʽ (ʨ<0,05). ʆʮʽʥʢʫ ʙʘʢʪʝʨʽʘʣʴʥʦʛʦ ʧʝʡʟʘʞʫ 

ʚʠʜʽʣʝʥʴ ʟ ʟʦʥʜʘ ʧʨʦʚʦʜʠʣʠ ʚ ʧʝʨʰʽʡ ʽ ʜʨʫʛʽʡ ʛʨʫʧʘʭ ʭʚʦʨʠʭ. ʊʘʢ, ʢʽʣʴʢʽʩʪʴ 

ʦʙʣʽʛʘʪʥʠʭ ʘʥʘʝʨʦʙʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ (Bifidumbaccilus, Lactobaccilus) ʪʘ 

ʢʽʣʴʢʽʩʪʴ E. ʩoli ʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʨʫʧʘʭ ʙʫʣʘ ʤʘʡʞʝ ʥʘ ʦʜʥʦʤʫ ʨʽʚʥʽ ʩʪʘʥʦʤ ʥʘ 
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ʧʝʨʰʫ ʜʦʙʫ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ (4,00°0,14) ʽ (3,80°0,14) ʂʋʆ/ʛ ī ʦʙʣʽʛʘʪʥʽ ʘʥʘʝʨʦʙʥʽ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ (ʨ>0,05), (7,12°0,21) ʽ (7,10°0,14) ʂʋʆ/ʛ ī E. ʩoli (ʨ>0,05) 

ʚʽʜʧʦʚʽʜʥʦ. ʎʽ ʧʦʢʘʟʥʠʢʠ ʩʪʘʪʠʩʪʠʯʥʦ ʚʽʨʦʛʜʽʥʦ ʚʽʜʨʽʟʥʷʣʠʩʴ ʚʽʜ ʥʦʨʤʠ 

((7,6Ñ0,20) ʂʋʆ/ʛ ï ʥʦʨʤʘʣʴʥʠʡ ʨʽʚʝʥʴ ʙʽʬʽʜʫʤ- ʪʘ ʣʘʢʪʦʙʘʢʪʝʨʽʡ, (1,50Ñ0,10) 

ʂʋʆ/ʛ ī ʥʦʨʤʘʣʴʥʠʡ ʨʽʚʝʥʴ E. coli ʚ ʪʦʥʢʽʡ ʢʠʰʮʽ, ʨ<0,05), ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ 

ʧʨʦ ʛʣʠʙʦʢʠʡ ʜʠʩʙʽʦʟ ʪʦʥʢʦʾ ʢʠʰʢʠ, ʩʧʨʠʯʠʥʝʥʠʡ ʝʥʪʝʨʘʣʴʥʦʶ ʥʝʜʦʩʪʘʪʥʽʩʪʶ. 

ʅʘ ʪʨʝʪʶ ʜʦʙʫ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ ʫ ʚʠʜʽʣʝʥʥʷʭ ʟ ʜʨʝʥʘʞʽʚ ʙʫʣʦ ʚʽʜʤʽʯʝʥʦ 

ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʠʭ ʝʥʪʝʨʦʙʘʢʪʝʨʽʡ ʚ 1,5 ʨʘʟʘ ʧʦʨʽʚʥʷʥʦ ʟ 

ʧʝʨʰʠʤ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʤ ʜʥʝʤ ʚ ʧʝʨʰʽʡ ʛʨʫʧʽ ʭʚʦʨʠʭ ((3,13°0,23) ʧʨʦʪʠ 

(4,57°0,14) ʂʋʆ/ʛ ʚʽʜʧʦʚʽʜʥʦ, ʨ<0,05).  

ʂʽʣʴʢʽʩʥʠʡ ʩʢʣʘʜ ʦʙʣʽʛʘʪʥʠʭ ʘʥʘʝʨʦʙʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʚʠʜʽʣʝʥʠʭ ʽʟ 

ʟʦʥʜʘ ʭʚʦʨʠʭ ʜʨʫʛʦʾ ʛʨʫʧʠ ʥʝ ʟʘʟʥʘʚ ʩʫʪʪʻʚʠʭ ʟʤʽʥ ʥʘ ʪʨʝʪʶ ʜʦʙʫ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ 

ʧʦʨʽʚʥʷʥʦ ʟ ʧʝʨʰʦʶ ʜʦʙʦʶ (ʨ>0,05), ʚʽʜʤʽʯʘʣʘʩʷ ʥʝʟʥʘʯʥʘ ʪʝʥʜʝʥʮʽʷ ʜʦ 

ʟʨʦʩʪʘʥʥʷ: (4,13°0,14) ʂʋʆ/ʛ ʧʨʦʪʠ (3,80°0,14) ʂʋʆ/ʛ. ʇʨʦʪʝ, ʢʽʣʴʢʽʩʥʠʡ ʩʢʣʘʜ 

E. coli, ʚʠʜʽʣʝʥʦʾ ʽʟ ʟʦʥʜʫ ʭʚʦʨʠʭ ʪʨʝʪʴʦʾ ʛʨʫʧʠ ʟʥʠʟʠʚʩʷ ʥʘ 18,3 % ʧʦʨʽʚʥʷʥʦ ʟ 

ʧʝʨʰʦʶ ʜʦʙʦʶ (ʨ<0,05) ʽ ʩʪʘʥʦʚʠʚ (5,80°0,14) ʂʋʆ/ʛ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʧʦʟʠʪʠʚʥʫ ʜʠʥʘʤʽʢʫ ʚʽʜʥʦʚʣʝʥʥʷ ʤʽʢʨʦʙʽʦʮʝʥʦʟʫ ʢʠʰʝʯʥʠʢʫ ʭʚʦʨʠʭ ʜʨʫʛʦʾ 

ʛʨʫʧʠ. 

 ɿʚʝʨʪʘʻ ʥʘ ʩʝʙʝ ʫʚʘʛʫ ʪʦʡ ʬʘʢʪ, ʱʦ ʫ ʭʚʦʨʠʭ ʧʝʨʰʦʾ ʛʨʫʧʠ ʢʽʣʴʢʽʩʪʴ 

ʦʙʣʽʛʘʪʥʠʭ ʘʥʘʝʨʦʙʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ ʚʠʜʽʣʝʥʥʷʭ ʽʟ ʟʦʥʜʘ ʙʫʣʘ ʩʪʘʪʠʩʪʠʯʥʦ 

ʚʽʨʦʛʽʜʥʦ ʙʽʣʴʰʘ, ʥʽʞ ʫ ʭʚʦʨʠʭ ʜʨʫʛʦʾ ʛʨʫʧʠ (ʥʘ 51,3 %, ʨ<0,05), ʫ ʪʦʡ ʞʝ ʯʘʩ 

ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʣʝʥʠʭ E. coli, ʪʘ ʢʽʣʴʢʽʩʪʴ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʠʭ ʝʥʪʝʨʦʙʘʢʪʝʨʽʡ, 

ʚʠʜʽʣʝʥʠʭ ʟ ʜʨʝʥʘʞʽʚ ʙʫʣʘ ʽʩʪʦʪʥʦ ʤʝʥʰʦʶ (ʥʘ 15 % ʽ 19 %, ʨ<0,05). ʆʪʨʠʤʘʥʠʡ 

ʨʝʟʫʣʴʪʘʪ ʚʢʘʟʫʻ, ʱʦ ʟʘʧʨʦʧʦʥʦʚʘʥʝ ʢʦʤʧʣʝʢʩʥʝ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʝ ʣʽʢʫʚʘʥʥʷ, 

ʧʦʯʠʥʘʶʯʠ ʟ ʪʨʝʪʴʦʾ ʜʦʙʠ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʚʠʱʦʶ 

ʝʬʝʢʪʠʚʥʽʩʪʶ, ʥʽʞ ʪʨʘʜʠʮʽʡʥʝ. 

ʅʘ ʧôʷʪʫ ʜʦʙʫ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ (ʪʘʙʣ.) ʢʽʣʴʢʽʩʪʴ ʦʙʣʽʛʘʪʥʠʭ 

ʘʥʘʝʨʦʙʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʚ ʧʨʦʩʚʽʪʽ ʪʦʥʢʦʾ ʢʠʰʢʠ ʟʨʦʩʣʘ ʷʢ ʚ ʜʨʫʛʽʡ ʛʨʫʧʽ 

ʭʚʦʨʠʭ, ʧʦʨʽʚʥʷʥʦ ʟ ʪʨʝʪʴʦʶ ʜʦʙʦʶ (ʫ 2 ʨʘʟʘ ʪʘ ʥʘ 47,4 %, ʚʽʜʧʦʚʽʜʥʦ, ʨ<0,05), 

ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʟʠʪʠʚʥʫ ʜʠʥʘʤʽʢʫ ʚʽʜʥʦʚʣʝʥʥʷ ʦʙʣʽʛʘʪʥʦʾ ʤʽʢʨʦʬʣʦʨʠ  
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ʢʠʰʢʠ. ʆʜʥʘʢ ʾʭ ʚʤʽʩʪ ʫ ʭʚʦʨʠʭ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʙʫʚ ʩʪʘʪʠʩʪʠʯʥʦ ʚʽʨʦʛʽʜʥʦ 

ʙʽʣʴʰʠʤ, ʥʽʞ ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ (ʥʘ 11,3 %, ʨ<0,05).  

ʊʘʙʣʠʮʷ  

ʇʦʢʘʟʥʠʢʠ ʙʘʢʪʝʨʽʘʣʴʥʦʛʦ ʩʧʝʢʪʨʫ ʚʠʜʽʣʝʥʴ ʽʟ ʥʘʟʦʛʘʩʪʨʦʽʥʪʝʩʪʠʥʘʣʴʥʦʛʦ 

ʟʦʥʜʘ ʪʘ ʧʝʨʠʪʦʥʝʘʣʴʥʦʛʦ ʝʢʩʫʜʘʪʫ ʽʟ ʜʨʝʥʘʞʽʚ ʫ ʦʧʝʨʦʚʘʥʠʭ ʭʚʦʨʠʭ ʚ ʨʽʟʥʽ 

ʧʝʨʽʦʜʠ ʧʝʨʝʙʽʛʫ ʝʥʪʝʨʘʣʴʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʥʘ ʧôʷʪʫ ʜʦʙʫ 

ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ (ʄ°m), lg ʂʋʆ/ʛ 

ɻʨʫʧʠ 

ʭʚʦʨʠʭ 

ɹʘʢʪʝʨʽʘʣʴʥʠʡ ʧʝʡʟʘʞ ʚʠʜʽʣʝʥʴ ʟ ʟʦʥʜʘ 
ɹʘʢʪʝʨʽʘʣʴʥʠʡ ʧʝʡʟʘʞ 

ʚʠʜʽʣʝʥʴ ʟ ʜʨʝʥʘʞʽʚ 

ʂʽʣʴʢʽʩʥʠʡ ʩʢʣʘʜ 

ʦʙʣʽʛʘʪʥʠʭ 

ʘʥʘʝʨʦʙʥʠʭ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ 

ʂʽʣʴʢʽʩʥʠʡ ʩʢʣʘʜ 

E. coli 

ʂʽʣʴʢʽʩʥʠʡ ʩʢʣʘʜ 

ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʠʭ 

ʝʥʪʝʨʦʙʘʢʪʝʨʽʡ 

ɻʨʫʧʘ 

ʧʦʨʽʚʥʷʥʥʷ 

(n=49) 
5,47°0,18 5,82°0,13 4,33°0,12

1
 

ʆʩʥʦʚʥʘ 

ʛʨʫʧʘ 

(n=45) 
6,09°0,15

2
 2,63°0,12

2
 0,67°0,12

2
 

 

ɸʥʘʣʦʛʽʯʥʦ ʯʝʨʝʟ ʧôʷʪʴ ʜʽʙ, ʧʦʨʽʚʥʷʥʦ ʟ ʪʨʝʪʴʦʶ ʜʦʙʦʶ, ʟʥʠʞʫʚʘʣʘʩʷ 

ʢʽʣʴʢʽʩʪʴ E. coli: ʫ ʜʨʫʛʽʡ ʛʨʫʧʽ ʭʚʦʨʠʭ   ʥʘ 54,5 % (ʨ<0,05). ɿʚʝʨʪʘʻ ʥʘ ʩʝʙʝ 

ʫʚʘʛʫ ʪʦʡ ʬʘʢʪ, ʱʦ ʢʽʣʴʢʽʩʥʠʡ ʨʽʚʝʥʴ ʢʠʰʢʦʚʦʾ ʧʘʣʠʯʢʠ ʚ ʚʠʜʽʣʝʥʥʷʭ ʟ 

ʥʘʟʦʛʘʩʪʨʦʽʥʪʝʩʪʠʥʘʣʴʥʦʛʦ ʟʦʥʜʘ ʫ ʜʨʫʛʽʡ ʛʨʫʧʽ ʭʚʦʨʠʭ ʫ 2,21 ʨʘʟʘ ʧʝʨʝʚʠʱʫʚʘʚ 

ʘʥʘʣʦʛʽʯʥʠʡ ʧʦʢʘʟʥʠʢ ʪʨʝʪʴʦʾ ʛʨʫʧʠ ʭʚʦʨʠʭ. ʎʝʡ ʬʘʢʪ ʩʚʽʜʯʠʪʴ ʧʨʦ ʽʩʪʦʪʥʝ 

ʟʥʠʞʝʥʥʷ ʢʦʣʦʥʽʟʘʮʽʾ ʢʠʰʢʦʚʦʶ ʧʘʣʠʯʢʦʶ ʧʨʦʩʚʽʪʫ ʪʦʥʢʦʾ ʢʠʰʢʠ ʭʚʦʨʠʭ, 

ʣʽʢʦʚʘʥʠʭ ʟʘʧʨʦʧʦʥʦʚʘʥʠʤ ʥʘʤʠ ʤʝʪʦʜʦʤ. 

ʏʝʨʝʟ ʧôʷʪʴ ʜʽʙ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ ʪʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ 

ʙʘʢʪʝʨʽʘʣʴʥʦ ʾ ʢʦʥʪʘʤʽʥʘʮʽʾ ʧʝʨʠʪʦʥʝʘʣʴʥʦʛʦ ʝʢʩʫʜʘʪʫ ʧʦʨʽʚʥʷʥʦ ʟ ʪʨʝʪʴʦʶ 

ʜʦʙʦʶ: ʚ ʛʨʫʧʽ ʭʚʦʨʠʭ ʧʦʨʽʚʥʷʥʥʷ  ï ʥʘ 12,4 % (ʨ<0,05, ʫ ʦʩʥʦʚʥʽʡ ʛʨʫʧʽ ï ʫ 5,97 

ʨʘʟʘ (ʨ<0,05). ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʠʭ ʝʥʪʝʨʦʙʘʢʪʝʨʽʡ 

ʯʝʨʝʟ ʧôʷʪʴ ʜʽʙ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ ʫ ʦʩʥʦʚʥʽʡ ʛʨʫʧʽ ʚʠʷʚʠʣʘʩʷ ʫ 6,46 ʨʘʟʘ ʤʝʥʰʦ ,ʁ 

ʥʽʞ ʫ ʛʨʫʧʽ ʧʦʨʽʚʥʷʥʥʷ (ʨ<0,05). 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʫʤʦʚ ʨʦʟʚʠʪʢʫ ʝʥʪʘʣʴʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʚʥʘʩʣʽʜʦʢ ʛʦʩʪʨʦʾ 

ʭʽʨʫʨʛʽʯʥʦʾ ʧʘʪʦʣʦʛʽʾ ʦʨʛʘʥʽʚ ʦʯʝʨʝʚʠʥʥʦʾ ʧʦʨʦʞʥʠʥʠ ʟʥʘʯʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ 

ʢʽʣʴʢʽʩʪʴ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʠʭ ʝʥʪʝʨʦʙʘʢʪʝʨʽʡ ʫ ʧʝʨʠʪʦʥʝʘʣʴʥʦʤʫ ʝʢʩʫʜʘʪʽ ʟ 

ʜʨʝʥʘʞʽʚ, ʟʨʦʩʪʘʻ ʢʽʣʴʢʽʩʪʴ E. coli ʪʘ ʟʥʠʞʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʦʙʣʽʛʘʪʥʠʭ 

ʘʥʘʝʨʦʙʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ ʚʠʜʽʣʝʥʥʷʭ ʽʟ ʥʘʟʦʛʘʩʪʨʦʽʥʪʝʩʪʠʥʘʣʴʥʦʛʦ ʟʦʥʜʘ. ɺ 

ʫʤʦʚʘʭ ʢʦʤʧʝʥʩʦʚʘʥʦʾ ʝʥʪʝʨʘʣʴʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʜʦ 5 ʜʦʙʠ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʛʦ 

ʧʝʨʽʦʜʫ ʩʫʪʪʻʚʦ ʟʥʠʞʫʻʪʴʩʷ ʚʤʽʩʪ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʠʭ ʝʥʪʝʨʦʙʘʢʪʝʨʽʡ ʫ 

ʚʠʜʽʣʝʥʥʷʭ ʟ ʜʨʝʥʘʞʽʚ. ɸʥʘʣʦʛʽʯʥʦʶ ʻ ʜʠʥʘʤʽʢʘ ʡ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʜʝʢʦʤʧʝʥʩʦʚʘʥʦʶ ʝʥʪʝʨʘʣʴʥʦʶ ʥʝʜʦʩʪʘʪʥʽʩʪʶ, ʷʢʠʤ ʫ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ 

ʧʝʨʽʦʜʽ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʥʘʤʠ ʩʧʦʩʽʙ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ. ʋ 

ʮʽʡ ʛʨʫʧʽ ʪʘʢʦʞ ʙʽʣʴʰʝ ʟʥʠʞʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ E. coli ʪʘ ʟʨʦʩʪʘʻ ʢʽʣʴʢʽʩʪʴ 

ʦʙʣʽʛʘʪʥʠʭ ʘʥʘʝʨʦʙʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ ʚʠʜʽʣʝʥʥʷʭ ʽʟ 

ʥʘʟʦʛʘʩʪʨʦʽʥʪʝʩʪʠʥʘʣʴʥʦʛʦ ʟʦʥʜʘ, ʧʦʨʽʚʥʷʥʦ ʟ ʘʥʘʣʦʛʽʯʥʠʤʠ ʧʘʮʽʻʥʪʘʤʠ, 

ʣʽʢʦʚʘʥʠʤʠ ʪʨʘʜʠʮʽʡʥʠʤ ʤʝʪʦʜʦʤ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ 

ʤʽʢʨʦʙʥʠʡ ʯʠʥʥʠʢ ʧʘʪʦʛʝʥʝʟʫ ʝʥʪʝʨʘʣʴʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽʪʴ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʪʷʞʢʦʩʪʽ ʟʘʭʚʦʨʶʚʘʥʷ ʪʘ ʭʘʨʘʢʪʝʨʫ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʛʦ ʣʽʢʫʚʘʥʥʷ. ɸʢʪʠʚʥʽ 

ʤʝʪʦʜʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʟʥʠʞʝʥʥʷ ʝʥʜʦʪʦʢʩʠʢʦʟʫ, ʧʨʠʩʢʦʨʝʥʥʷ ʚʽʜʥʦʚʣʝʥʥʷ 

ʧʝʨʠʩʪʘʣʴʪʠʢʠ ʪʘ ʨʘʥʥʻ ʝʥʪʝʨʘʣʴʥʝ ʭʘʨʯʫʚʘʥʥʷ ʽʩʪʦʪʥʦ ʟʙʽʣʴʰʫʶʪʴ 

ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʢʠʰʢʦʚʦʾ ʩʪʽʥʢʠ ʽ ʟʥʠʞʫʶʪʴ ʧʨʦʷʚʠ ʝʥʪʝʨʘʣʴʥʦʛʦ ʩʠʥʜʨʦʤʫ.  

ɺʠʩʥʦʚʦʢ.  ʋ ʭʚʦʨʠʭ ʟ ʝʥʪʝʨʘʣʴʥʦʶ ʥʝʜʦʩʪʘʪʥʽʩʪʶ ʚʥʘʩʣʽʜʦʢ ʛʦʩʪʨʦʾ 

ʭʽʨʫʨʛʽʯʥʦʾ ʧʘʪʦʣʦʛʽʾ ʦʨʛʘʥʽʚ ʦʯʝʨʝʚʠʥʥʦʾ ʧʦʨʦʞʥʠʥʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʠʩʙʽʦʟ 

ʢʠʰʢʦʚʦʛʦ ʚʤʽʩʪʫ, ʙʘʢʪʝʨʽʘʣʴʥʘ ʪʨʘʥʩʣʦʢʘʮʽʷ ʚ ʯʝʨʝʚʥʫ ʧʦʨʦʞʥʠʥʫ, 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʦʨʝʢʮʽʾ ʷʢʦʾ ʻ ʚʘʛʦʤʽʰʦʶ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥ ̔ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ 

ʩʧʦʩʦʙʫ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʱʦ ʟʥʠʞʫʻ ʧʨʦʷʚʠ ʜʠʩʙʽʦʟʫ ʪʘ ʙʘʢʪʝʨʽʘʣʴʥʦʾ 

ʪʨʘʥʩʣʦʢʘʮʽʾ.    
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ʉʀʅɼʈʆʄ ʊʋʈɽʊʊɸ: ʇʈʀʏʀʅʀ ɿɸʍɺʆʈʖɺɸʅʅʗ, ʂʃɸʉʀʌɯʂɸʎɯʗ 

ʊɸ ɼʆʉɺɯɼ ʃɯʂʋɺɸʅʅʗ ʁʆɻʆ ʇʈʆʗɺɯɺ 

 

ʎʶʨʫʧʘʡʣʦ ʄʘʢʩʠʤ ʉʝʨʛʽʡʦʚʠʯ 

ʩʪʫʜʝʥʪ, 

ʌʝʜʦʪʦʚ ʆʣʝʛ ɺʘʣʝʨʽʡʦʚʠʯ  

ʜʦʢʪʦʨ ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ, ʜʦʮʝʥʪ, 

ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʤʝʜʠʯʥʦʾ ʙʽʦʣʦʛʽʾ 

ɼʦʥʝʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʘʨʽʫʧʦʣʴ, ʂʨʘʤʘʪʦʨʩʴʢ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʉʠʥʜʨʦʤ ʊʫʨʝʪʪʘ (ʊʉ) ï ʮʝ ʢʦʤʧʣʝʢʩ ʩʠʤʧʪʦʤʽʚ ʫʨʘʞʝʥʥʷ 

ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʨʠʩʪʫʧʦʧʦʜʽʙʥʠʤʠ (ʨʽʜʰʝ 

ʧʦʩʪʽʡʥʠʤʠ) ʪʠʢʦʚʠʤʠ ʧʦʩʤʠʢʫʚʘʥʥʷʤʠ ʤôʷʟʽʚ ʦʙʣʠʯʯʷ, ʰʠʾ, ʚʝʨʭʥʽʭ ʪʘ ʥʠʞʥʽʭ 

ʢʽʥʮʽʚʦʢ, ʛʽʧʝʨʢʽʥʝʟʘʤʠ ʜʠʭʘʣʴʥʠʭ ʤôʷʟʽʚ ʪʘ ʤôʷʟʽʚ ʦʙʣʠʯʯʷ ʟ ʤʠʤʦʚʽʣʴʥʠʤʠ 

ʚʠʛʫʢʘʤʠ ʽʤʧʫʣʴʩʠʚʥʠʭ ʦʢʨʝʤʠʭ ʟʚʫʢʽʚ ʘʙʦ ʩʣʽʚ. ʍʚʦʨʦʙʘ ʤʘʻ ʘʫʪʦʩʦʤʥʦ-

ʨʝʮʝʩʠʚʥʝ ʫʩʧʘʜʢʫʚʘʥʥʷ ʽʟ ʧʦʯʘʪʢʦʤ ʟʘʭʚʦʨʶʚʘʥʥʷ ʫ ʜʽʪʝʡ ʚʽʢʦʤ ʚʽʜ 2 ʜʦ 14 

ʨʦʢʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʭʣʦʧʯʠʢʠ ʭʚʦʨʽʶʪʴ ʫ 2-3 ʨʘʟʠ ʯʘʩʪʽʰʝ, ʥʽʞ ʜʽʚʯʘʪʘ. ʎʝʡ 

ʩʠʥʜʨʦʤ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ 0,05% ʦʙʩʪʝʞʝʥʠʭ. ʇʘʪʦʣʦʛʽʷ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʪʨʠʚʘʣʽʩʪʴ 

ʞʠʪʪʷ ʪʘ ʧʩʠʭʽʯʥʠʡ ʨʦʟʚʠʪʦʢ. ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʧʘʜʢʽʚ ʩʠʥʜʨʦʤʫ ʊʫʨʝʪʪʘ 

ʜʦʧʦʤʘʛʘʶʪʴ ʚʠʷʚʠʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʨʦʪʽʢʘʥʥʷ, ʩʪʚʦʨʝʥʥʶ ʜʦʢʘʟʦʚʦʾ ʙʘʟʠ, 

ʨʦʟʨʦʙʮʽ ʧʽʜʭʦʜʽʚ ʜʦ ʚʠʷʚʣʝʥʥʷ, ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʮʽʻʾ ʧʘʪʦʣʦʛʽʾ 

(Darrel et al, 2013; Zavadenko, 2015; Svyrydova, 2016). 

ʄʝʪʘ. ɼʘʪʠ ʚʠʟʥʘʯʠʪʠ ʩʠʥʜʨʦʤʫ ʊʫʨʝʪʪʘ, ʨʦʟʛʣʷʥʫʪʠ ʡʦʛʦ ʩʠʤʧʪʦʤʠ ʽ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʨʦʪʽʢʘʥʥʷ, ʦʧʠʩʘʪʠ ʤʝʪʦʜʠ ʧʽʜʪʨʠʤʢʠ ʩʪʘʥʫ ʭʚʦʨʦʛʦ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɸʥʘʣʽʟ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ ʟ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʴ, 

ʟʘʛʘʣʴʥʦʚʽʜʦʤʽ ʤʝʪʦʜʠ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʘʥʘʣʽʟʫ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʏʠʩʣʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʫ ʊʉ 

ʽʩʥʫʶʪʴ ʯʦʪʠʨʠ ʩʪʫʧʝʥʷ ʟʘ ʪʷʞʢʽʩʪʶ ʧʨʦʪʽʢʘʥʥʷ. 

ʊʘʢ, ʧʨʠ ʣʝʛʢʦʤʫ ʩʪʫʧʝʥʽ ʟʦʚʥʽʰʥʽ ʧʨʦʷʚʠ (ʪʠʢʠ) ʧʨʘʢʪʠʯʥʦ ʥʝʧʦʤʽʪʥʽ, 

ʭʚʦʨʽ ʤʦʞʫʪʴ ʾʭ ʢʦʥʪʨʦʣʶʚʘʪʠ ʚ ʩʦʮʽʫʤʽ. ʇʨʦʪʷʛʦʤ ʥʝʚʝʣʠʢʦʛʦ ʧʨʦʤʽʞʢʫ ʯʘʩʫ 

ʩʠʤʧʪʦʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʦʚʩʽʤ ʚʽʜʩʫʪʥʽ. ʇʨʠ ʜʨʫʛʦʤʫ, ʧʦʤʽʨʥʦʤʫ ʚʠʨʘʞʝʥʦʤʫ 
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ʩʪʫʧʝʥʽ ʧʦʤʽʪʥʽ ʚʦʢʘʣʴʥʽ ʪʘ ʤʦʪʦʨʥʽ ʪʠʢʠ, ʟʙʝʨʽʛʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ 

ʩʘʤʦʢʦʥʪʨʦʣʶ. ʇʝʨʽʦʜʠ ʙʝʟ ʝʪʦʣʦʛʽʯʥʠʭ ʧʨʦʷʚʽʚ ʟʘʭʚʦʨʶʚʘʥʥʷ ʚʽʜʩʫʪʥʽ. ʇʨʠ 

ʪʨʝʪʴʦʤʫ ʚʠʨʘʞʝʥʦʤʫ ʩʪʫʧʝʥʽ ʪʠʢʠ ʷʚʥʦ ʚʠʨʘʞʝʥʽ, ʧʘʮʽʻʥʪʠ ʾʭ ʢʦʥʪʨʦʣʶʶʪʴ ʟ 

ʚʝʣʠʢʠʤʠ ʪʨʫʜʥʦʱʘʤʠ ʡ ʟʫʩʠʣʣʷʤʠ. ʋ ʚʠʧʘʜʢʘʭ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʘʞʢʦʛʦ 

ʩʪʫʧʝʥʶ ʊʉ ʨʽʟʢʦ ʚʠʨʘʞʝʥʽ ʡʦʛʦ ʧʨʦʷʚʠ, ʧʘʮʽʻʥʪʘʤ ʥʝʤʦʞʣʠʚʦ ʾʭ 

ʢʦʥʪʨʦʣʶʚʘʪʠ ʯʠ ʛʘʣʴʤʫʚʘʪʠ. 

ʋ ʢʽʥʝʤʘʪʠʮʽ ʪʠʢʽʚ ʨʦʟʨʽʟʥʷʶʪʴ ʰʚʠʜʢʽ ï ʤʦʨʛʘʥʥʷ ʦʯʝʡ, ʩʢʦʨʦʯʫʚʘʥʥʷ 

ʤôʷʟʽʚ ʞʠʚʦʪʘ ʪʦʱʦ ʡ ʧʦʚʽʣʴʥʽ ï ʧʦʚʦʨʦʪʠ ʛʦʣʦʚʠ, ʧʽʜʥʽʤʘʥʥʷ ʧʣʝʯʝʡ ʽ ʧʦʻʜʥʘʥʽ 

ʨʫʭʠ. ʇʦʚʽʣʴʥʽ ʪʠʢʠ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʫ 76% ʭʚʦʨʠʭ ʥʘ ʩʠʥʜʨʦʤ ʊʫʨʝʪʪʘ ʪʘ ʻ 

ʥʝʩʧʨʠʷʪʣʠʚʠʤʠ ʦʟʥʘʢʘʤʠ ʭʨʦʥʽʯʥʦʛʦ ʧʨʦʪʽʢʘʥʥʷ ʮʽʻʾ ʭʚʦʨʦʙʠ.  

ʉʝʨʝʜ ʩʠʤʧʪʦʤʽʚ, ʦʩʥʦʚʥʠʤ ʧʨʦʷʚʦʤ ʩʠʥʜʨʦʤʫ ʊʫʨʝʪʪʘ ʻ ʤʦʪʦʨʥʽ ʽ 

ʚʦʢʘʣʴʥʽ ʪʠʢʠ, ʷʢʽ ʚʧʝʨʰʝ ʟ'ʷʚʣʷʶʪʴʩʷ ʫ ʜʽʪʝʡ ʚʽʜ 2 ʜʦ 5 ʨʦʢʽʚ (Zykov, 2020).  

ʄʦʪʦʨʥʽ ʪʠʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʦʩʪʠʤʠ ʘʙʦ ʩʢʣʘʜʥʠʤʠ. ʇʨʦʩʪʽ ʤʦʪʦʨʥʽ ʪʠʢʠ 

ʪʨʠʚʘʶʪʴ ʥʝʜʦʚʛʦ ʽ ʚʠʢʦʥʫʶʪʴʩʷ ʦʜʥʽʻʶ ʛʨʫʧʦʶ ʤ'ʷʟʽʚ. ʎʝ ʤʦʞʝ ʙʫʪʠ 

ʤʠʤʦʚʽʣʴʥʝ ʯʘʩʪʝ ʤʠʛʦʪʽʥʥʷ, ʩʦʧʽʥʥʷ ʥʦʩʦʤ, ʚʠʪʷʛʫʚʘʥʥʷʤ ʛʫʙ ʚ ʪʨʫʙʦʯʢʫ, 

ʧʦʷʚʘ ʛʨʠʤʘʩ, ʟʥʠʟʫʚʘʥʥʷ ʧʣʝʯʠʤʘ, ʩʽʧʘʥʥʷ ʢʠʩʪʷʤʠ, ʯʫʭʘʥʥʷ, ʧʦʩʤʠʢʫʚʘʥʥʷ 

ʛʦʣʦʚʦʶ, ʢʣʘʮʘʥʥʷ ʟʫʙʘʤʠ ʽ ʽʥʰʝ. ɼʦ ʩʢʣʘʜʥʠʭ ʤʦʪʦʨʥʠʭ ʪʠʢʽʚ ʚʽʜʥʦʩʷʪʴʩʷ ʪʘʢʽ, 

ʷʢ ʧʽʜʩʪʨʠʙʫʚʘʥʥʷ, ʜʦʪʠʢ ʜʦ ʧʨʝʜʤʝʪʫ ʘʙʦ ʣʶʜʠʥʠ ʘʙʦ ʯʘʩʪʠʥ ʩʚʦʛʦ ʪʽʣʘ, ʫʜʘʨʠ 

ʛʦʣʦʚʦʶ ʦʙ ʩʪʽʥʫ, ʥʘʪʠʩʥʝʥʥʷ ʥʘ ʦʯʥʽ ʷʙʣʫʢʘ, ʭʣʦʧʢʠ ʨʫʢʘʤʠ, ʢʫʩʘʥʥʷ ʛʫʙ ʜʦ 

ʢʨʦʚʽ, ʥʝʧʨʠʩʪʦʡʥʽ ʞʝʩʪʠ ʪʦʱʦ.  

ɺʦʢʘʣʴʥʽ ʧʨʦʩʪʽ ʪʠʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʟʚʫʢʘʤʠ, ʷʢʽ ʚʠʜʘʻ ʭʚʦʨʠʡ (ʛʘʚʢʽʪ, 

ʢʘʰʝʣʴ, ʨʦʭʢʘʥʥʷ, ʚʠʪʪʷ, ʰʠʧʽʥʥʷ, ʙʫʨʯʘʥʥʷ). ʉʢʣʘʜʥʽ ʚʦʢʘʣʴʥʽ ʪʠʢʠ 

ʧʨʦʷʚʣʷʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʚʠʤʦʚʠ ʮʽʣʠʭ ʩʣʽʚ ʘʙʦ ʬʨʘʟ, ʙʝʟʛʣʫʟʜʠʭ ʘʙʦ 

ʥʝʘʜʝʢʚʘʪʥʠʭ ʧʦ ʩʫʪʽ. ʍʘʨʘʢʪʝʨʥʠʤ, ʘʣʝ ʥʝ ʦʙʦʚ'ʷʟʢʦʚʠʤ ʩʠʤʧʪʦʤʦʤ ʩʠʥʜʨʦʤʫ 

ʊʫʨʝʪʪʘ ʻ ʢʦʧʨʦʣʘʣʽʷ ï ʨʘʧʪʦʚʝ ʚʠʛʫʢʫʚʘʥʥʷ ʥʝʮʝʥʟʫʨʥʠʭ ʘʙʦ ʦʙʨʘʟʣʠʚʠʭ ʩʣʽʚ. 

ʊʘʢʦʞ ʜʦ ʚʦʢʘʣʴʥʠʭ ʪʠʢʽʚ ʚʽʜʥʦʩʠʪʴʩʷ ʟʤʽʥʠ ʪʦʥʫ, ʨʠʪʤʫ, ʽʥʦʜʽ ʤʦʚʘ ʩʪʘʻ ʜʫʞʝ 

ʰʚʠʜʢʦʶ, ʷʢʫ ʥʝʤʦʞʣʠʚʦ ʨʦʟʽʙʨʘʪʠ. 

ʉʠʥʜʨʦʤ ʊʫʨʝʪʪʘ ʤʦʞʝ ʧʨʦʪʽʢʘʪʠ ʭʚʠʣʝʧʦʜʽʙʥʦ ï ʟʽ ʟʥʠʢʥʝʥʥʷʤ ʘʙʦ 

ʟʤʝʥʰʝʥʥʷʤ ʦʟʥʘʢ, ʘʙʦ ʧʦʩʪʽʡʥʦ ï ʢʦʣʠ ʧʝʨʽʦʜʠ ʧʦʣʽʧʰʝʥʥʷ ʩʪʘʥʫ ʭʚʦʨʦʛʦ 

ʚʽʜʩʫʪʥʽ. ʎʽʢʘʚʦ, ʱʦ ʧʨʦʷʚʠ ʩʠʥʜʨʦʤʫ ʊʫʨʝʪʪʘ ʧʦʯʠʥʘʶʪʴ ʩʪʠʭʘʪʠ ʧʽʩʣʷ 
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ʩʪʘʪʝʚʦʛʦ ʜʦʟʨʽʚʘʥʥʷ ʭʚʦʨʦʛʦ. ʊʘʢʦʞ, ʪʨʝʙʘ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʢʨʽʤ ʤʦʪʦʨʥʠʭ ʽ 

ʚʦʢʘʣʴʥʠʭ ʪʠʢʽʚ ʧʨʠ ʩʠʥʜʨʦʤʽ ʊʫʨʝʪʪʘ ʤʘʶʪʴ ʤʽʩʮʝ ʧʦʨʫʰʝʥʥʷ ʧʦʚʝʜʽʥʢʠ ʽ 

ʪʨʫʜʥʦʱʽ ʚ ʥʘʚʯʘʥʥʽ, ʭʦʯʘ ʽʥʪʝʣʝʢʪ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʜʘʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʥʝ 

ʩʪʨʘʞʜʘʻ (Zavadenko, 2015; Zykov, 2020).  

ʉʝʨʝʜ ʧʨʠʯʠʥʠ ʚʠʥʠʢʥʝʥʥʷ, ʦʜʥʽʻʶ ʻ ʤʫʪʘʮʽʷ ʛʝʥʽʚ ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ 

ʦʙʤʽʥ ʜʦʬʘʤʽʥʫ ʪʘ ʧʦʚôʷʟʘʥʠʤʠ ʧʨʦʙʣʝʤʠ ʩʠʥʪʝʟʫ ʜʝʷʢʠʭ ʛʦʨʤʦʥʽʚ. ʑʝ 

ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʜʠʟʬʫʥʢʮʽʷ ʛʘʣʴʤʽʚʥʦʾ ʩʠʩʪʝʤʠ ʤʦʟʢʫ, ʪʘʢʦʞ, ʻ ʦʜʥʽʻʶ ʟ 

ʧʨʠʯʠʥ ʧʘʪʦʛʝʥʝʟʫ ʪʠʢʽʚ, ʷʢ ʧʨʦʷʚʫ  ʩʠʥʜʨʦʤʫ ʊʫʨʝʪʪʘ. 

ʉʠʥʜʨʦʤ ʊʫʨʝʪʪʘ ʜʽʘʛʥʦʩʪʫʶʪʴ ʥʘ ʦʩʥʦʚʽ ʘʥʘʤʥʝʟʫ ʟ ʜʠʪʠʥʩʪʚʘ. 

ɼʦʜʘʪʢʦʚʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʝʷʢʽ ʦʧʠʪʫʚʘʣʴʥʠʢʠ ʜʣʷ ʪʦʛʦ ʱʦʙ ʙʫʣʘ ʤʦʞʣʠʚʽʩʪʴ 

ʟʽʙʨʘʪʠ ʱʝ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʤʦʞʣʠʚʽ ʨʦʟʣʘʜʠ. ʑʝ ʚʘʞʣʠʚʦ ʧʨʦʚʝʩʪʠ ʩʦʤʘʪʠʯʥʝ 

ʪʘ ʥʝʚʨʦʣʦʛʽʯʥʝ ʦʙʩʪʝʞʝʥʥʷ, ʘʙʠ ʙʫʣʘ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʣʶʯʠʪʠ ʽʥʰʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ. 

ʗʢ ʧʨʘʚʠʣʦ, ʣʽʢʫʚʘʥʥʷʤ ʧʘʮʽʻʥʪʽʚ ʟ ʩʠʥʜʨʦʤʦʤ ʊʫʨʝʪʪʘ ʟʘʡʤʘʻʪʴʩʷ 

ʧʩʠʭʽʘʪʨ. ʂʨʽʤ ʪʦʛʦ, ʪʘʢ ʷʢ ʟʘʭʚʦʨʶʚʘʥʥʷ ʜʝʙʶʪʫʻ ʚ ʜʠʪʷʯʦʤʫ ʚʽʮʽ, ʪʦ ʚ 

ʣʽʢʫʚʘʥʥʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʧʝʜʽʘʪʨ, ʥʝʚʨʦʧʘʪʦʣʦʛ, ʦʢʫʣʽʩʪ (ʟʘ ʧʦʢʘʟʘʥʥʷʤʠ) ʽ 

ʣʦʛʦʧʝʜ (ʧʨʠ ʪʨʫʜʥʦʱʘʭ ʟ ʧʨʦʤʦʚʦʶ). ʃʽʢʫʚʘʥʥʷ ʧʨʦʭʦʜʠʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʜʣʷ 

ʢʦʞʥʦʛʦ, ʜʠʚʣʷʯʠʩʴ ʥʘ ʚʩʽ ʦʪʦʯʫʶʯʽ ʬʘʢʪʦʨʠ. ʂʦʥʪʨʦʣʴ ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ 

ʨʦʙʠʪʴʩʷ ʯʝʨʝʟ ʤʽʩʷʮʴ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʫ ʣʽʢʘʨʷ. ʋ ʚʩʽʭ ʭʚʦʨʠʭ ʨʦʙʠʪʴʩʷ 

ʧʽʜʨʘʭʫʥʦʢ ʪʠʢʽʚ ʟʘ 20 ʭʚʠʣʠʥ ʜʦ ʪʘ ʧʽʩʣʷ ʣʽʢʫʚʘʥʥʷ. ʄʝʜʠʢʘʤʝʥʪʦʟʥʝ ʣʽʢʫʚʘʥʥʷ 

ʭʚʦʨʦʙʠ ʊʫʨʝʪʪʘ ʧʨʦʚʦʜʠʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʠʤʧʪʦʤʽʚ, ʪʠʢʽʚ, ʾʭ ʢʽʣʴʢʦʩʪʽ ʪʘ 

ʯʘʩʪʦʪʠ. ʅʘʡʙʽʣʴʰ ʯʘʩʪʦ ʟ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʥʝʡʨʦʣʝʧʪʠʢʠ. ʆʜʥʘʢ ʫ ʟʚ'ʷʟʢʫ ʟ ʚʠʨʘʞʝʥʠʤʠ ʧʦʙʽʯʥʠʤʠ ʝʬʝʢʪʘʤʠ ʤʝʜʠʢʘʤʝʥʪʠ 

ʧʨʠʟʥʘʯʘʶʪʴʩʷ ʨʽʜʢʦ ʽ ʥʘ ʥʝʚʝʣʠʢʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ. ʊʘʢʦʞ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʛʽʧʦʪʝʥʟʠʚʥʽ ʧʨʝʧʘʨʘʪʠ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʪʠʢʽʚ (ʧʦʙʽʯʥʘ ʜʽʷ ï ʩʝʜʘʪʠʚʥʠʡ ʝʬʝʢʪ). 

ʊʦʞ, ʦʩʥʦʚʥʫ ʨʦʣʴ ʚ ʣʽʢʫʚʘʥʥʽ ʩʠʥʜʨʦʤʫ ʊʫʨʝʪʪʘ ʚʽʜʽʛʨʘʻ ʧʩʠʭʦʪʝʨʘʧʽʷ, ʷʢ ʟ 

ʜʠʪʠʥʦʶ, ʪʘʢ ʽ ʟ ʡʦʛʦ ʙʘʪʴʢʘʤʠ. ʍʚʦʨʦʤʫ ʥʝʦʙʭʽʜʥʦ ʚʩʝʣʠʪʠ ʘʜʝʢʚʘʪʥʝ 

ʩʪʘʚʣʝʥʥʷ ʜʦ ʩʚʦʛʦ ʩʪʘʥʫ ʽ ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʯʫʪʪʷ ʫʱʝʨʙʥʦʩʪʽ. ɿʘʩʪʦʩʦʚʫʶʪʴ 

ʩʧʝʮʽʘʣʴʥʽ ʽʛʨʠ, ʣʽʢʫʚʘʣʴʥʝ ʩʧʽʣʢʫʚʘʥʥʷ ʟ ʪʚʘʨʠʥʘʤʠ, ʘʢʪʠʚʥʠʡ ʬʽʟʠʯʥʠʡ 

ʚʽʜʧʦʯʠʥʦʢ. ʈʦʟʨʦʙʣʷʶʪʴʩʷ ʪʘ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ 
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ʣʽʢʫʚʘʥʥʷ ʊʉ ʟʘ ʜʦʧʦʤʦʛʦʶ ʯʠʧʽʚ ʷʢʠʡ ʚʰʠʚʘʶʪʴ ʫ ʤʦʟʦʢ ʭʚʦʨʦʤʫ ʜʣʷ 

ʢʦʥʪʨʦʣʶ ʜʝʷʢʠʭ ʽʤʧʫʣʴʩʽʚ (Svyrydova, 2016; Zykov, 2020). 

ʇʨʦʛʥʦʟ ʧʨʠ ʩʠʥʜʨʦʤʽ ʊʫʨʝʪʪʘ ʜʣʷ ʞʠʪʪʷ ʩʧʨʠʷʪʣʠʚʠʡ. ʋ ʙʽʣʴʰʦʩʪʽ 

ʚʠʧʘʜʢʽʚ ʩʠʥʜʨʦʤ ʊʫʨʝʪʪʘ ʟʥʠʢʘʻ ʘʙʦ ʧʦʩʣʘʙʣʶʶʪʴʩʷ ʡʦʛʦ ʧʨʦʷʚʠ ʧʽʩʣʷ 

ʩʪʘʪʝʚʦʛʦ ʜʦʟʨʽʚʘʥʥʷ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʻ ʜʦʚʽʯʥʠʤ, ʥʽʷʢʠʭ 

ʜʝʛʝʥʝʨʘʪʠʚʥʠʭ ʨʦʟʣʘʜʽʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ, ʦʪʞʝ, ʨʦʟʫʤʦʚʽ 

ʟʜʽʙʥʦʩʪʽ ʥʝ ʩʪʨʘʞʜʘʶʪʴ. ʈʦʟʨʦʙʣʝʥʽ ʤʝʪʦʜʠʢʠ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʯʘʩʪʢʦʚʦʛʦ 

ʩʠʤʧʪʦʤʘʪʠʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʮʽʻʾ ʧʘʪʦʣʦʛʽʾ. ɿʛʦʜʦʤ ʭʚʦʨʠʡ ʚʯʠʪʴʩʷ 

ʢʦʥʪʨʦʣʶʚʘʪʠ ʩʚʦʾ ʪʠʢʠ ʽ ʚʝʩʪʠ ʩʝʙʝ ʘʜʝʢʚʘʪʥʦ ʚ ʩʫʩʧʽʣʴʩʪʚʽ. 

ɺʠʩʥʦʚʦʢ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʩʚʽʜʯʠʪʴ, ʱʦ ʩʠʥʜʨʦʤ 

ʊʫʨʝʪʪʘ ï ʮʝ ʥʝ ʚʠʨʦʢ ʜʣʷ ʣʶʜʠʥʠ. ʉʪʘʥ ʭʚʦʨʦʛʦ ʤʦʞʥʘ ʢʦʥʪʨʦʣʶʚʘʪʠ. ʃʶʜʝʡ ʟ 

ʮʠʤ ʩʠʥʜʨʦʤ ʥʝ ʚʘʨʪʦ ʙʦʷʪʠʩʷ. ʋ ʣʶʜʝʡ ʟ ʮʠʤ ʩʠʥʜʨʦʤʦʤ ʥʝ ʤʘʻ ʧʨʦʙʣʝʤ ʚ 

ʨʦʟʫʤʦʚʦʤʫ ʨʦʟʚʠʪʢʫ. ʆʜʥʘʢ, ʚʨʘʭʦʚʫʶʯʠ ʪʦʡ ʬʘʢʪ, ʱʦ ʥʝ ʚʩʽ ʘʩʧʝʢʪʠ ʮʴʦʛʦ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʚʠʚʯʝʥʽ, ʨʦʙʦʪʠ ʚ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ ʻ ʘʢʪʫʘʣʴʥʠʤʠ ʜʣʷ ʚʠʷʚʣʝʥʥʷ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʧʨʦʪʽʢʘʥʥʷ, ʩʪʚʦʨʝʥʥʷ ʜʦʢʘʟʦʚʦʾ ʙʘʟʠ, ʨʦʟʨʦʙʢʠ ʧʽʜʭʦʜʽʚ ʜʦ 

ʚʠʷʚʣʝʥʥʷ, ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʮʽʻʾ ʧʘʪʦʣʦʛʽʾ.  
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ʅɽɼʆʉʊɸʊʆʏʅʆɽ ɺʅʀʄɸʅʀɽ ʂʃʀʅʀʏɽʉʂʆʁ ʌɸʈʄɸʂʆʃʆɻʀʀ ï 

ʉʊʈɸɼɸʖʊ ʇɸʎʀɽʅʊʓ 

 

ʗʢʦʚʣʝʚʘ ʆʣʴʛʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ, 

ʜ. ʤʝʜ. ʥ., ʧʨʦʬʝʩʩʦʨ 

ʉʝʤʝʥʝʥʢʦ ʉʚʷʪʦʩʣʘʚ ʀʛʦʨʝʚʠʯ, 

ʢ. ʤʝʜ. ʥ., ʜʦʮʝʥʪ 

ʂʣʝʢʦʪ ɸʣʝʢʩʘʥʜʨʘ ɸʣʝʢʩʝʝʚʥʘ, 

ʢ. ʤʝʜ. ʥ., ʜʦʮʝʥʪ 

ʅʠʢʦʣʦʚʘ ʆʣʴʛʘ ʄʠʭʘʡʣʦʚʥʘ 

ʘʩʧʠʨʘʥʪʢʘ 

ɺʠʥʥʠʮʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ʀ. ʇʠʨʦʛʦʚʘ 

ʛ. ɺʠʥʥʠʮʘ, ʋʢʨʘʠʥʘ 

 

ɿʘʱʠʪʘ ʯʝʣʦʚʝʯʝʩʪʚʘ ʦʪ ʙʦʣʝʟʥʝʡ ʠ ʪʨʘʚʤ ʪʘʢ ʜʘʣʝʢʦ ʫʭʦʜʠʪ ʚ ʧʨʦʰʣʦʝ, 

ʯʪʦ ʨʝʘʣʴʥʦ ʦʮʝʥʠʪʴ ʝʸ ʥʘʯʘʣʦ (ʚ ʧʝʱʝʨʥʦʤ ʚʝʢʝ?) ʥʝ ʚʦʟʤʦʞʥʦ. ɺʩʝ 

ʧʦʩʣʝʜʫʶʱʠʝ ʩʪʨʝʤʣʝʥʠʷ ʚʨʘʯʝʚʘʥʠʷ ʙʘʟʠʨʦʚʘʣʠʩʴ ʥʘ ʵʤʧʠʨʠʯʝʩʢʦʤ ʦʧʳʪʝ, 

ʧʦʠʩʢʝ ʥʘʠʙʦʣʝʝ  ʫʜʘʯʥʳʭ  ʩʦʯʝʪʘʥʠʡ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʠʣʠ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʀ ʪʦʣʴʢʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ XIX -XX ʚʝʢʘ 

ʬʘʨʤʘʢʦʣʦʛʠʷ ʩʪʘʣʘ ʧʨʠʦʙʨʝʪʘʪʴ ʯʝʨʪʳ ʥʘʫʯʥʦʛʦ ʧʦʜʭʦʜʘ. ʆʜʥʘʢʦ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʡ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ (ʃʉ) 

ʘʢʮʝʥʪʠʨʦʚʘʣʦʩʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʧʦʣʫʯʝʥʥʳʭ ʵʬʬʝʢʪʘʭ ʚʦʟʜʝʡʩʪʚʠʷ (ʯʪʦ 

ʪʝʧʝʨʴ ʧʦʥʠʤʘʶʪ ʢʘʢ ʬʘʨʤʘʢʦʜʠʥʘʤʠʢʫ), ʪ.ʝ. ʘʢʮʝʥʪ ʩʦʭʨʘʥʷʣʩʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʩʚʦʡʩʪʚʘʭ ʤʦʣʝʢʫʣ ʠʣʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚ ʦʨʛʘʥʠʟʤʝ.  

ʆʜʥʘʢʦ ʚʪʦʨʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ï ʘ ʠʤʝʥʥʦ, 

ʚʣʠʷʥʠʝ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʥʘ  ʩʫʜʴʙʫ ʃʉ, ʝʛʦ ʧʨʦʭʦʞʜʝʥʠʝ ʚʩʝʭ ʵʪʘʧʦʚ 

ʬʘʨʤʘʢʦʢʠʥʝʪʠʢʠ ï ʦʩʪʘʝʪʩʷ ʦʯʝʥʴ ʩʣʘʙʳʤ ʟʚʝʥʦʤ ʚ ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʝʨʘʧʠʠ. ʇʘʨʘʤʝʪʨʳ ʬʘʨʤʘʢʦʢʠʥʝʪʠʢʠ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ 

ʧʦ ʧʦʣʫ, ʚʦʟʨʘʩʪʫ ʧʘʮʠʝʥʪʦʚ ʠ ʠʭ ʬʫʥʢʮʠʷʤ ʚʳʜʝʣʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ, ʩʪʝʧʝʥʠ 

ʪʷʞʝʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ. 

ʅʝʣʴʟʷ ʥʝ ʚʩʧʦʤʥʠʪʴ, ʯʪʦ ʧʝʨʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʃʉ ʚʩʝʛʜʘ 

ʦʮʝʥʠʚʘʣʠʩʴ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʥʘ ʞʠʚʦʪʥʳʭ, ʙʝʟ ʯʝʪʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʝʝ ʠʟʤʝʥʝʥʠʡ 
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ʫ ʯʝʣʦʚʝʢʘ. ʍʦʪʷ ʤʫʜʨʳʝ ʬʘʨʤʘʢʦʣʦʛʠ ʧʨʝʜʫʧʨʝʞʜʘʣʠ ʦʙ ʵʪʦʤ, ʯʪʦ ʧʝʨʝʥʦʩ 

ʨʝʟʫʣʴʪʘʪʦʚ  ʥʘ ʯʝʣʦʚʝʢʘ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʩʤʳʩʣʝʥʠʷ: çʕʪʦ ʨʦʢʦʚʘʷ 

ʦʰʠʙʢʘ ʤʥʦʛʠʭ ʧʦʢʦʣʝʥʠʡ ʬʘʨʤʘʢʦʣʦʛʦʚ. ʏʝʣʦʚʝʢ ʩ ʝʛʦ ʥʝʦʙʲʷʪʥʳʤ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʤʠʨʦʤ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʨʘʚʥʝʥ ʥʠ ʢ ʦʜʥʦʤʫ ʞʠʚʦʪʥʦʤʫè 

(ʇʘʚʝʣ ʉʝʨʛʝʝʚ, 2000).  

ʇʦʵʪʦʤʫ ʠʜʝʷ ʧʨʠʙʣʠʟʠʪʴ ʚʣʠʷʥʠʝ ʃʉ ʥʘ ʯʝʣʦʚʝʢʘ ʩʪʘʣʘ ʨʝʘʣʠʟʦʚʘʪʴʩʷ ʚ 

ʨʘʟʨʘʙʦʪʢʘʭ ʢʣʠʥʠʯʝʩʢʦʡ ʬʘʨʤʘʢʦʣʦʛʠʠ. ʅʘ ʵʪʦʤ ʧʫʪʠ ʥʝʣʴʟʷ ʥʝ ʥʘʟʚʘʪʴ 

ʢʦʨʠʬʝʝʚ ʵʪʦʡ ʥʘʫʢʠ ʠ ʦʨʛʘʥʠʟʘʪʦʨʦʚ ʪʘʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʢʣʠʥʠʯʝʩʢʦʡ 

ʬʘʨʤʘʢʦʣʦʛʠʠ ʢʘʢ ʦʙʫʯʝʥʠʷ ʚ ʤʝʜʠʮʠʥʩʢʠʭ ʚʫʟʘʭ, ʪʘʢ ʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʥʘʫʯʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ: ɿʘʢʫʩʦʚʘ ɺ.ɺ., ɺʦʪʯʘʣʘ ɹ. ɽ.,  ɿʘʤʦʪʘʝʚʘ ʀ.ʇ.,  ɹʝʣʦʫʩʦʚʘ ʖ.ɹ., 

ɺʠʢʪʦʨʦʚʘ ɸ.ʇ., ɺʦʡʪʝʥʢʦ ɻ.ʅ., ʂʨʶʩʶʥʘ ɺ.ʁ., ɿʫʧʘʥʮʘ ʀ.ɸ. ʠ ʜʨʫʛʠʭ. ʊʘʢ, 

ʂʘʧʠʪʦʥ ʄʠʭʘʡʣʦʚʠʯ ʃʘʢʠʥ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʙʠʦʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʚʝʱʝʩʪʚ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ (ʦʪʨʘʞʝʥʥʳʭ ʚ ʤʦʥʦʛʨʘʬʠʠ ʚ 1981 ʛʦʜʫ) 

ʧʦʥʠʤʘʣ, ʯʪʦ ʢʣʠʥʠʯʝʩʢʘʷ ʬʘʨʤʘʢʦʣʦʛʠʷ ʜʦʣʞʥʘ ʨʝʘʣʠʟʦʚʘʪʴʩʷ çʚ ʠʥʪʝʨʝʩʘʭ 

ʦʧʪʠʤʠʟʘʮʠʠ ʣʝʯʝʥʠʷ ʢʦʥʢʨʝʪʥʦ ʢʘʞʜʦʛʦ ʙʦʣʴʥʦʛʦè. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʟʥʘʤʝʥʝʤ 

ʢʣʠʥʠʯʝʩʢʦʡ ʬʘʨʤʘʢʦʣʦʛʠʠ ʩʪʘʥʦʚʠʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ 

ʬʘʨʤʘʢʦʪʝʨʘʧʠʠ, ʯʪʦ ʪʦʣʴʢʦ ʩʝʛʦʜʥʷ ʧʦʣʫʯʘʝʪ ʧʨʠʟʥʘʥʠʝ ʢʘʢ 

ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʘʷ ʤʝʜʠʮʠʥʘ. ʀ ʧʦʥʷʪʥʦ, ʯʪʦ ʙʝʟ ʧʦʥʠʤʘʥʠʷ ʦʩʥʦʚ 

ʢʣʠʥʠʯʝʩʢʦʡ ʬʘʨʤʘʢʦʣʦʛʠʠ ï ʵʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʪʝʨʘʧʠʠ ʥʝʨʝʘʣʴʥʦ ʠ ʦʙʨʝʯʝʥʦ ʥʘ 

ʛʠʙʝʣʴ.   

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʢʘʢ ʚʳʛʣʷʜʠʪ ʩʝʡʯʘʩ ʪʘʢʪʠʢʘ ʪʘʢʦʛʦ ʧʦʥʠʤʘʥʠʷ? ʅʘ 

ʥʘʰ ʚʟʛʣʷʜ, ʩʦʚʝʨʰʝʥʥʦ ʥʝʘʜʝʢʚʘʪʥʦ ʪʘʢʠʤ ʟʘʜʘʯʘʤ. ɺ ʋʢʨʘʠʥʝ ʚ ʤʝʜʠʮʠʥʩʢʠʭ 

ʚʫʟʘʭ ʧʨʝʧʦʜʘʚʘʥʠʝ ʩʪʫʜʝʥʪʘʤ ʦʛʨʘʥʠʯʝʥʦ ʥʝʩʢʦʣʴʢʠʤʠ ʧʨʘʢʪʠʯʝʩʢʠʤʠ 

ʟʘʥʷʪʠʷʤʠ. ʆʩʦʙʝʥʥʦ ʦʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʵʪʠʭ 

ʧʨʦʛʨʘʤʤ ʦʙʫʯʝʥʠʶ ʠʥʦʩʪʨʘʥʥʳʭ ʩʪʫʜʝʥʪʦʚ, ʪ.ʢ. ʧʨʠ ʚʦʟʚʨʘʱʝʥʠʠ ʚ ʩʚʦʠ 

ʩʪʨʘʥʳ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʜʠʧʣʦʤʘ ʚʨʘʯʘ ʦʥʠ ʥʝʨʝʜʢʦ ʚʳʥʫʞʜʝʥʳ ʧʝʨʝʩʜʘʚʘʪʴ 

ʧʨʝʜʤʝʪ ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʦʙʲʝʤʘ ʟʥʘʥʠʡ. ɸʥʘʣʦʛʠʯʥʦ ʚ ʧʨʦʛʨʘʤʤʘʭ 

ʧʦʩʪʜʠʧʣʦʤʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚʨʘʯʝʡ ʚ ʠʥʪʝʨʥʘʪʫʨʝ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ 

ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʪʘʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʝʪ!  
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          ɹʦʣʝʝ ʪʦʛʦ, ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤʘʭ, ʧʨʝʜʣʘʛʘʝʤʳʭ ʚʨʘʯʘʤ ʥʘ 

ʢʦʥʬʝʨʝʥʮʠʷʭ ʠʣʠ ʢʦʥʛʨʝʩʩʘʭ, ʧʨʝʦʙʣʘʜʘʶʪ ʨʝʢʣʘʤʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʦʪʜʝʣʴʥʳʤ ʧʨʝʧʘʨʘʪʘʤ. ʀ ʜʘʞʝ ʧʨʠ ʦʮʝʥʢʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʫʨʦʚʥʝ   

ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʤʝʜʠʮʠʥʳ ʯʘʱʝ ʚʩʝʛʦ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʜʚʠʛʠ ʩʫʤʤʠʨʫʶʪʩʷ ʢʘʢ 

ʜʠʥʘʤʠʢʘ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ, ʚ ʪʝʥʠ ʦʩʪʘʝʪʩʷ ʫʯʝʪ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʠʣʠ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ ʥʘ ʣʝʢʘʨʩʪʚʘʭ ʚ 

ʦʪʜʝʣʴʥʳʭ ʩʦʧʦʩʪʘʚʠʤʳʭ ʛʨʫʧʧʘʭ.  

 ʇʦʵʪʦʤʫ, ʚʦʟʚʨʘʱʘʷʩʴ ʢ ʨʦʣʠ ʦʨʛʘʥʠʟʤʘ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʃʉ, 

ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʬʘʨʤʘʢʦʣʦʛʠʷ ʪʦʣʴʢʦ ʠʩʧʦʣʴʟʫʝʪ ʧʨʠʨʦʜʥʳʝ ʩʠʩʪʝʤʳ ʠ 

ʧʫʪʠ ʟʘʱʠʪʳ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʥʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʪʘʢ ʢʘʢ ʵʚʦʣʶʮʠʷ ʜʘʚʥʦ 

ʩʦʟʜʘʣʘ ʵʪʠ ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ ʢʘʢ ʩʠʩʪʝʤʳ ʜʝʪʦʢʩʠʢʘʮʠʠ 

(ʙʠʦʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚʝʱʝʩʪʚ) ʦʪ ʨʘʟʥʳʭ ʧʦʩʪʫʧʘʶʱʠʭ ʠʟʚʥʝ ʤʦʣʝʢʫʣ, ʚʝʱʝʩʪʚ, 

ʪʘʢʞʝ ʢʘʢ ʠ ʜʣʷ ʵʥʜʦʛʝʥʥʳʭ ʩʫʙʩʪʨʘʪʦʚ (ʛʦʨʤʦʥʦʚ, ʨʝʛʫʣʷʪʦʨʦʚ, ʬʝʨʤʝʥʪʦʚ). 

ʇʨʠ ʵʪʦʤ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ, ʯʪʦ ʪʘʢʘʷ ʩʪʝʧʝʥʴ ʟʘʱʠʪʳ ʩʦʚʝʨʰʝʥʥʦ ʨʘʟʥʘʷ ʦʪ 

ʠʥʜʠʚʠʜʫʫʤʘ ʜʦ ʧʦʧʫʣʷʮʠʠ, ʵʪʥʦʩʘ, ʢʣʠʤʘʪʘ, ʛʝʦʛʨʘʬʠʠ ʩʪʨʘʥʳ ʠ ʪ.ʧ. ʏʘʱʝ 

ʚʩʝʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʩʥʦʚʘʤʠ ʛʝʥʝʪʠʢʠ, ʥʦ ʠʤʝʥʥʦ ʵʪʠ 

ʚʣʠʷʥʠʷ ʥʘ ʩʫʜʴʙʫ ʧʨʝʧʘʨʘʪʘ ʠ ʨʝʟʫʣʴʪʘʪ ʪʝʨʘʧʠʠ ʦʩʪʘʶʪʩʷ ʟʘ ʛʨʘʥʠʮʘʤʠ 

ʧʦʥʠʤʘʥʠʷ ʩʪʫʜʝʥʪʦʚ ʠ ʚʨʘʯʝʡ, ʪ.ʢ. ʤʘʣʦ  ʠʟʫʯʘʶʪʩʷ  ʥʘ ʵʪʘʧʘʭ ʦʙʫʯʝʥʠʷ. 

ʆʩʦʙʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʶʪ ʵʪʠ ʘʩʧʝʢʪʳ ʧʨʠ ʧʦʥʠʤʘʥʠʠ ʪʘʢʦʛʦ 

ʨʘʟʜʝʣʘ ʢʣʠʥʠʯʝʩʢʦʡ ʬʘʨʤʘʢʦʣʦʛʠʠ ʢʘʢ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʣʝʢʘʨʩʪʚ, ʢʦʪʦʨʦʝ 

ʙʘʟʠʨʫʝʪʩʷ ʠʤʝʥʥʦ ʥʘ ʵʪʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ. ʕʪʦʪ ʨʘʟʜʝʣ ï ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʡ, 

ʨʘʟʚʠʚʘʶʱʠʡʩʷ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʯʝʤʫ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʢʘʢ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʪʘʢ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʚʠʨʪʫʘʣʴʥʳʭ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ, ʢʦʪʦʨʳʝ ʫʯʠʪʳʚʘʶʪ ʨʝʘʢʮʠʠ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ 

ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʤʦʣʝʢʫʣ (ʘʪʦʤʦʚ, ʛʨʫʧʧʘʤʠ  ʵʣʝʤʝʥʪʦʚ), ʠ ʧʦ ʵʪʠʤ ʩʚʦʡʩʪʚʘʤ 

(ʵʥʝʨʛʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʢʚʘʥʪʦʚʳʝ ʨʝʘʢʮʠʠ) ʚʦʟʥʠʢʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʊʘʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʢʣʠʥʠʯʝʩʢʦʡ 

ʬʘʨʤʘʢʦʣʦʛʠʠ ʤʘʣʦ ʠʟʚʝʩʪʥʦ ʚʨʘʯʘʤ ʠʣʠ ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʧʦʥʷʪʥʦ: ʥʘʧʨʠʤʝʨ, 

ʝʩʣʠ ʚ ʠʥʩʪʨʫʢʮʠʠ ʢ ʧʨʝʧʘʨʘʪʫ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʫʢʘʟʘʥʦ, ʯʪʦ ʦʥ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ 

ʩ ʠʥʜʫʢʪʦʨʘʤʠ ʠʣʠ ʠʥʛʠʙʠʪʦʨʘʤʠ ʬʝʨʤʝʥʪʦʚ ʙʠʦʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʪʦ ʧʦʥʠʤʘʶʪ 
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ʣʠ ʢʦʣʣʝʛʠ ʯʪʦ ʵʪʦ ʪʘʢʦʝ? ʊʝʤ ʙʦʣʝʝ ʯʪʦ ʥʝ ʘʢʮʝʥʪʠʨʫʶʪʩʷ ʘʩʧʝʢʪʳ ʨʘʟʜʝʣʝʥʠʷ  

ʠʥʜʫʢʪʦʨʦʚ ʠʣʠ ʠʥʛʠʙʠʪʦʨʦʚ ʥʘ ʩʠʣʴʥʳʝ ʠʣʠ ʩʣʘʙʳʝ, ʦʪ ʯʝʛʦ ʤʦʞʝʪ ʟʘʚʠʩʝʪʴ 

ʨʝʟʫʣʴʪʘʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ ʪʨʘʛʠʯʝʩʢʠʤʠ ï ʜʦ ʠʥʚʘʣʠʜʥʦʩʪʠ 

ʠʣʠ ʜʦ ʣʝʪʘʣʴʥʦʛʦ ʠʩʭʦʜʘ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʵʪʦʛʦ ʨʘʟʜʝʣʘ ʢʣʠʥʠʯʝʩʢʦʡ 

ʬʘʨʤʘʢʦʣʦʛʠʠ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʩʝʛʦʜʥʷʰʥʝʡ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʧʦʩʪʘʨʝʥʠʝ 

ʥʘʩʝʣʝʥʠʷ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʦʟʨʘʩʪʘʶʱʝʶ ʯʘʩʪʦʪʦʶ ʢʦʤʦʨʙʠʜʥʦʡ ʧʘʪʦʣʦʛʠʠ, 

ʧʨʠ ʢʦʪʦʨʦʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʣʝʢʘʨʩʪʚ ï ʢʨʘʝʫʛʦʣʴʥʳʡ ʢʘʤʝʥʴ ʪʝʨʘʧʠʠ ʚ 

ʫʩʣʦʚʠʷʭ ʧʦʣʠʬʘʨʤʘʮʠʠ.  

ʈʝʛʠʩʪʨʘʮʠʷ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʝʘʢʮʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʕʢʩʧʝʨʪʥʳʤ ʎʝʥʪʨʦʤ (ɼɽʎ ʄʆɿ ʋʢʨʘʾʥʠ), ʦʜʥʘʢʦ ʨʝʘʣʴʥʘʷ 

ʩʠʪʫʘʮʠʷ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʪʴʩʷ: ʥʘʧʨʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʚʨʘʯʘʤʠ ʚ 

ʎʝʥʪʨ ʟʘʥʠʞʝʥʦ ʠʣʠ ʥʝʜʦʦʮʝʥʠʚʘʝʪʩʷ ʚ ʧʨʘʢʪʠʢʝ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ 

ʦʙ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ  ʥʝʜʦʩʪʘʪʦʯʥʘʷ.                                                                                                                                                                                               

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ ʧʦ  ʢʣʠʥʠʯʝʩʢʦʡ ʬʘʨʤʘʢʦʣʦʛʠʠ ʚ 

ʧʨʦʛʨʘʤʤʘʭ ʦʙʫʯʝʥʠʷ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʦʢʘʟʳʚʘʝʪʩʷ ʤʠʥʠʤʘʣʴʥʦ 

ʤʠʟʝʨʥʳʤ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʡ ʬʘʨʤʘʢʦʪʝʨʘʧʠʠ. ʂ ʩʦʞʘʣʝʥʠʶ, ʠ ʧʦʩʣʝ 20-ʣʝʪʥʝʛʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚ ʋʢʨʘʠʥʝ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʂʣʠʥʠʯʝʩʢʠʡ  ʬʘʨʤʘʮʝʚʪè ʦʥʘ ʪʘʢʞʝ 

ʧʦʛʠʙʣʘ ʜʣʷ ʥʘʩʪʦʷʱʝʛʦ ʠ ʧʝʨʩʧʝʢʪʠʚ ʚ ʙʫʜʫʱʝʤ.       

ɺʓɺʆɼʓ. ʄʝʜʠʮʠʥʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʩʪʫʜʝʥʪʦʚ ʠ ʚʨʘʯʝʡ ʙʝʟ ʦʩʥʦʚ 

ʢʣʠʥʠʯʝʩʢʦʡ ʬʘʨʤʘʢʦʣʦʛʠʠ ʦʙʨʝʢʘʝʪ ʧʘʮʠʝʥʪʘ ʥʘ ʧʦʣʫʯʝʥʠʝ ʥʝʘʜʝʢʚʘʪʥʦʡ 

ʧʦʤʦʱʠ,  ʨʠʩʢʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʠʣʠ ʠʟʙʳʪʦʯʥʦʡ ʪʝʨʘʧʠʠ, ʚʧʣʦʪʴ ʜʦ ʨʘʟʚʠʪʠʷ 

ʪʦʢʩʠʯʥʦʩʪʠ ʧʨʝʧʘʨʘʪʦʚ.  ʇʨʦʛʨʘʤʤʳ ʦʙʨʘʟʦʚʘʥʠʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʥʘ 

ʧʦʩʪʜʠʧʣʦʤʥʦʤ ʫʨʦʚʥʝ, ʜʦʣʞʥʳ ʙʳʪʴ ʧʝʨʝʩʤʦʪʨʝʥʳ, ʩ ʫʯʝʪʦʤ ʧʨʦʛʨʝʩʩʘ 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʢʣʠʥʠʯʝʩʢʠʭ ʥʘʫʢ.       
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PHARMACEUTICAL  SCIENCES 

 
ʆʇʈɽɼɽʃɽʅʀɽ ʆʉʊɸʊʆʏʅʆɻʆ ʂʆʃʀʏɽʉʊɺɸ ʆʈɻɸʅʀʏɽʉʂʆɻʆ 

ʈɸʉʊɺʆʈʀʊɽʃʗ ɺ ʃʀʇʆʌʀʃʔʅʆʄ ʕʂʉʊʈɸʂʊɽ ʊʓʂɺʓ  

 

ɼʝʛʪʷʨʝʚʘ ɽʢʘʪʝʨʠʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ, 

ʢ.ʬʘʨʤ.ʥ., ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ  

ɺʠʰʥʝʚʩʢʘ ̫ʃʠʣʠ̫  ʀʚʘʥʦʚʥʘ, 

ʜ.ʬʘʨʤ.ʥ., ʧʨʦʬʝʩʩʦʨ 

ɻʘʨʥʘ ̫ʉʚʝʪʣʘʥʘ ɺʘʩʠʣʴʝʚʥʘ, 

ʜ.ʬʘʨʤ.ʥ., ʧʨʦʬʝʩʩʦʨ 

ʅʘʮʠʦʥʘʣʴʥʡr ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʛ. ʍʘʨʢʦʚ, ʋʢʨʘʠʥʘ 

 

ɺʚʝʜʝʥʠʝ. ʉʪʘʥʜʘʨʪʠʟʘʮʠʷ ʠ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʚ 

ʥʘʰʝ ʚʨʝʤʷ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʩʦʚʨʝʤʝʥʥʦʡ ʬʘʨʤʘʮʠʠ. ʆʜʥʠʤ ʠʟ 

ʫʩʣʦʚʠʡ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʛʦʪʦʚʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʩʨʝʜʩʪʚ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʜʝʡʩʪʚʫʶʱʠʭ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, 

ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝ. ɺʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʢʘʯʝʩʪʚʘ 

ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʩʫʙʩʪʘʥʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʵʢʩʪʨʘʢʪʦʚ, ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ 

ʧʨʝʜʝʣʦʚ ʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʨʘʩʪʚʦʨʠʪʝʣʷ, ʢʦʪʦʨʳʡ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʨʠ ʵʢʩʪʨʘʢʮʠʠ. 

ʆʩʪʘʪʦʯʥʳʝ ʨʘʩʪʚʦʨʠʪʝʣʠ ʚ ʵʢʩʪʨʘʢʪʘʭ ʷʚʣʷʶʪʩʷ ʣʝʪʫʯʠʤʠ ʦʨʛʘʥʠʯʝʩʢʠʤʠ 

ʚʝʱʝʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʦʣʥʦʩʪʴʶ ʥʝ ʫʜʘʣʷʶʪʩʷ ʚ 

ʧʨʦʮʝʩʩʝ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʦʩʢʦʣʴʢʫ ʦʩʪʘʪʦʯʥʳʝ ʨʘʩʪʚʦʨʠʪʝʣʠ ʥʝ ʠʤʝʶʪ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ, ʦʥʠ ʧʦʜʣʝʞʘʪ ʫʜʘʣʝʥʠʶ ʜʦ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʪʨʝʙʦʚʘʥʠʷʤ ʩʧʝʮʠʬʠʢʘʮʠʠ, ʥʘʜʣʝʞʘʱʝʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʠ (GMP) ʠʣʠ 

ʜʨʫʛʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʢʘʯʝʩʪʚʫ. ʇʦ ʪʨʝʙʦʚʘʥʠʷʤ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʌʘʨʤʘʢʦʧʝʠ 

ʋʢʨʘʠʥʳ (ɼʌʋ), ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʥʝ ʜʦʣʞʥʳ ʩʦʜʝʨʞʘʪʴ ʦʩʪʘʪʦʯʥʳʝ 

ʨʘʩʪʚʦʨʠʪʝʣʠ ʚ ʢʦʣʠʯʝʩʪʚʝ ʧʨʝʚʳʰʘʶʱʝʤ ʫʩʪʘʥʦʚʣʝʥʥʫʶ ʥʦʨʤʫ.  
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ɺ ʧʨʝʜʳʜʫʱʠʭ ʨʘʙʦʪʘʭ ʥʘʤʠ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʧʦʣʫʯʝʥʠʷ 

ʣʠʧʦʬʠʣʴʥʦʛʦ ʵʢʩʪʨʘʢʪʘ ʠʟ ʰʨʦʪʘ ʤʷʢʦʪʠ ʪʳʢʚʳ Cucurbita pepo (L.) ʩʝʤʝʡʩʪʚʘ 

Cucurbitaceae ʤʝʪʦʜʦʤ ʮʠʨʢʫʣʷʮʠʦʥʥʦʛʦ ʝʢʩʪʨʘʛʠʨʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʷ ʚ ʢʘʯʝʩʪʚʝ 

ʨʘʩʪʚʦʨʠʪʝʣʷ n-ʛʝʢʩʘʥ (1:6). ɼʣʷ ʢʦʥʪʨʦʣʷ ʦʩʪʘʪʦʯʥʳʭ ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʢʣʘʩʩʘ 1 

ʠʣʠ 2 (ʠʣʠ ʢʣʘʩʩʘ 3 ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʙʦʣʝʝ 0,5 %) ʠʩʧʦʣʴʟʫʶʪ, ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ, 

ʤʝʪʦʜʠʢʫ, ʦʧʠʩʘʥʥʫʶ ʚ ʦʙʱʝʡ ʬʘʨʤʘʢʦʧʝʡʥʦʡ ʩʪʘʪʴʝ ʠʣʠ ʧʨʠʤʝʥʷʶʪ 

ʧʦʜʭʦʜʷʱʫʶ ʚʘʣʠʜʠʨʦʚʘʥʥʫʶ ʤʝʪʦʜʠʢʫ. ʇʨʝʜʝʣ ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʝʢʩʘʥʘ ʩʦʛʣʘʩʥʦ 

ɼʌʋ (2-ʝ ʠʟʜ., 2015) ʚ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʩʫʙʩʪʘʥʮʠʷʭ ʚ (ppm) ʜʦʣʞʝʥ 

ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʙʦʣʝʝ 290. 

ʎʝʣʴ ʨʘʙʦʪʳ. ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʦʧʨʝʜʝʣʝʥʠʝ ʦʩʪʘʪʦʯʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʨʘʩʪʚʦʨʠʪʝʣʷ ʚ ʣʠʧʦʬʠʣʴʥʦʤ ʵʢʩʪʨʘʢʪʝ ʪʳʢʚʳ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʨʘʩʪʚʦʨʠʪʝʣʷ ʚ ʵʢʩʪʨʘʢʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜ ʛʘʟʦ-ʞʠʜʢʦʩʪʥʦʡ 

ʭʨʦʤʘʪʦʛʨʘʬʠʠ. 

1,0 ʛ ʚʝʱʝʩʪʚʘ ʧʦʤʝʱʘʣʠ ʚ ʩʦʩʫʜ (3 ʦʙʨʘʟʮʘ), ʚʤʝʩʪʠʤʦʩʪʴʶ 20,0 ʤʣ, ʧʣʦʪʥʦ 

ʟʘʢʨʳʚʘʣʠ, ʜʦʙʘʚʣʷʣʠ 0,5 ʤʣ ʚʦʜʳ ʈ, 0,5 ʛ ʥʘʪʨʠʷ ʭʣʦʨʠʜʘ ʠ 3,0 ʤʣ ʨʘʩʪʚʦʨʘ 

ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʘʥʜʘʨʪʘ (ʥ-ʙʫʪʘʥʦʣʘ ʈ). ʉʦʩʫʜʳ ʩʨʘʟʫ ʛʝʨʤʝʪʠʟʠʨʦʚʘʣʠ ʩ 

ʧʦʤʦʱʴʶ ʨʝʟʠʥʦʚʦʡ ʧʨʦʢʣʘʜʢʠ ʩ ʬʪʦʨʦʧʣʘʩʪʦʚʳʤ ʧʦʢʨʳʪʠʝʤ. ɿʘʪʝʤ ʠʭ 

ʧʦʦʯʝʨʝʜʥʦ ʧʦʤʝʱʘʣʠ ʚ ʪʝʨʤʦʩʪʘʪ - ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ 

ʨʘʚʥʦʚʝʩʥʦʡ ʧʘʨʦʚʦʡ ʬʘʟʳ - ʠ ʚʳʜʝʨʞʠʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 1200ʉ ʚ ʪʝʯʝʥʠʝ 30 

ʤʠʥʫʪ. 

ʍʨʦʤʘʪʦʛʨʘʬʠʨʦʚʘʣʠ ʛʘʟʦʚʫʶ ʬʘʟʫ ʥʘʜ ʨʘʩʪʚʦʨʦʤ ʨʘʙʦʯʝʛʦ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʦʙʨʘʟʮʘ (ʈʉʆ), ʧʦʣʫʯʘʷ ʦʪ 2 ʜʦ 6 ʭʨʦʤʘʪʦʛʨʘʤʤ. ʆʙʲʝʤ ʠʥʞʝʢʮʠʠ - 1,0 ʤʣ. ɼʣʷ 

ʧʣʦʱʘʜʝʡ ʧʠʢʦʚ ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʭʨʦʤʘʪʦʛʨʘʤʤ ʨʘʩʩʯʠʪʳʚʘʣʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ (RSD). ʇʦʣʫʯʝʥʠʝ ʧʘʨʘʣʣʝʣʴʥʳʭ 

ʭʨʦʤʘʪʦʛʨʘʤʤ (n0) ʧʨʝʢʨʘʱʘʣʠ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʧʨʠʛʦʜʥʦʩʪʠ 

ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ (ʨʠʩ. 1, 2). 

ʈʝʟʫʣʴʪʘʪʳ ʩʯʠʪʘʣʠʩʴ ʜʦʩʪʦʚʝʨʥʳʤʠ, ʝʩʣʠ ʚʳʧʦʣʥʷʣʠʩʴ ʪʨʝʙʦʚʘʥʠʷ ʪʝʩʪʘ 

çʇʨʦʚʝʨʢʘ ʧʨʠʛʦʜʥʦʩʪʠ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳè. 
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ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʛʝʢʩʘʥʘ (ʍ), ʚ ppm, ʚ ʥʘʚʝʩʢʝ ʧʨʝʧʘʨʘʪʘ 

ʚʳʯʝʩʣʷʣʠ ʧʦ ʬʦʨʤʫʣʝ: 
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ɻʜʝ: 

ɺi  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʣʦʱʘʜʠ ʧʠʢʘ ʛʝʢʩʘʥʘ ʥʘ ʭʨʦʤʘʪʦʛʨʘʤʤʝ 

ʠʩʧʳʪʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ; 

ɺ0 - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʣʦʱʘʜʠ ʧʠʢʘ ʛʝʢʩʘʥʘ ʥʘ ʭʨʦʤʘʪʦʛʨʘʤʤʝ ʈʉʆ; 

V0 - ʦʙʲʝʤ ʛʝʢʩʘʥʘ, ʤʢʣ; 

ɟ - ʧʣʦʪʥʦʩʪʴ ʛʝʢʩʘʥʘ (0,6548); 

m - ʤʘʩʩʘ ʥʘʚʝʩʢʠ ʧʨʝʧʘʨʘʪʘ ʚ ʛʨʘʤʤʘʭ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ. 

ʍʨʦʤʘʪʦʛʨʘʤʤʳ ʨʘʩʪʚʦʨʘ ʈʉʆ ʠ ʨʘʩʪʚʦʨʘ ʠʩʧʳʪʫʝʤʦʛʦ ʦʙʨʘʟʮʘ 

ʣʠʧʦʬʠʣʴʥʦʛʦ ʵʢʩʪʨʘʢʪʘ ʤʷʢʦʪʠ ʪʳʢʚʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 1, 2. ɼʘʥʥʳʝ 

ʧʠʢʦʚ, ʧʨʠʚʝʜʝʥʳʭ ʥʘ ʭʨʦʤʘʪʦʛʨʘʤʤʘʭ ʈʉʆ ʠ ʠʩʧʳʪʫʝʤʦʛʦ ʦʙʨʘʟʮʘ 

ʣʠʧʦʬʠʣʴʥʦʛʦ ʵʢʩʪʨʘʢʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

 

ʈʠʩ. 1 ʍʨʦʤʘʪʦʛʨʘʤʤʘ ʨʘʩʪʚʦʨʘ ʈʉʆ: 1 - ʩʠʩʪʝʤʥʳʡ ʧʠʢ; 2 - ʛʝʢʩʘʥ; 3 - 

ʚʥʫʪʨʝʥʥʠʡ ʩʪʘʥʜʘʨʪ; 4 - ɼʄɸʎ ʈ; 5 - ʩʠʩʪʝʤʥʳʡ ʧʠʢ. 
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ʈʠʩ. 2 ʍʨʦʤʘʪʦʛʨʘʤʤʘ ʨʘʩʪʚʦʨʘ ʠʩʧʳʪʫʝʤʦʛʦ ʦʙʨʘʟʮʘ ʣʠʧʦʬʠʣʴʥʦʛʦ 

ʵʢʩʪʨʘʢʪʘ ʤʷʢʦʪʠ ʪʳʢʚʳ: 1 - ʩʠʩʪʝʤʥʳʡ ʧʠʢ; 2 - ʛʝʢʩʘʥ; 3 - ʚʥʫʪʨʝʥʥʠʡ 

ʩʪʘʥʜʘʨʪ; 4 - ɼʄɸʎ ʈ; 5 - ʩʠʩʪʝʤʥʳʡ ʧʠʢ. 

 

 

ʊʘʙʣʠʮʘ 1 

ɼʘʥʥʳʝ ʧʠʢʦʚ, ʧʨʠʚʝʜʝʥʥʳʭ ʥʘ ʭʨʦʤʘʪʦʛʨʘʤʘʭ ʈʉʆ ʠ ʠʩʧʳʪʫʝʤʦʛʦ 

ʦʙʨʘʟʮʘ ʣʠʧʦʬʠʣʴʥʦʛʦ ʵʢʩʪʨʘʢʪʘ 

ʆʙ̡ ʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ɺʨʝʤʷ ʫʜʝʨʞʘʥʠʷ ʇʣʦʱʘʜ ɹʧʠʢʘ 

ɻʝʢʩʘʥ 9,516 98635 

ʃʠʧʦʬʠʣʴʥʳʡ ʢɻʩʪʨʘʢʪ 9,523 93129 

 

ɺʳʚʦʜʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʣʠʧʦʬʠʣʴʥʦʤ ʵʢʩʪʨʘʢʪʝ ʙʳʣ 

ʦʙʥʘʨʫʞʝʥ ʛʝʢʩʘʥ ï ʨʘʩʪʚʦʨʠʪʝʣʴ 2 ʢʣʘʩʩʘ ʪʦʢʩʠʯʥʦʩʪʠ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʩʦʜʝʨʞʘʥʠʷ ʦʩʪʘʪʦʯʥʦʛʦ ʨʘʩʪʚʦʨʠʪʝʣʷ ʚ ʵʢʩʪʨʘʢʪʝ (ʚ ʨʨm) ʚ ʣʠʧʦʬʠʣʴʥʦʤ 

ʵʢʩʪʨʘʢʪʝ ʥʝ ʧʨʝʚʳʰʘʶʪ ʨʝʛʣʘʤʝʥʪʠʨʫʝʤʳʝ ʥʦʨʤʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʩʫʪʩʪʚʠʝ 

ʚ ʵʢʩʪʨʘʢʪʝ ʛʝʢʩʘʥʘ ʚ ʜʦʧʫʩʪʠʤʦʤ ʢʦʣʠʯʝʩʪʚʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʨʘʩʪʚʦʨʠʪʝʣʷ ʧʨʠ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ 

ʣʠʧʦʬʠʣʴʥʦʛʦ ʵʢʩʪʨʘʢʪʘ ʤʷʢʦʪʠ ʪʳʢʚʳ. 
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ʆʉʆɹʃʀɺʆʉʊɯ ʅɸɼɸʅʅʗ ʇɸʃɯɸʊʀɺʅʆɰ ɼʆʇʆʄʆɻʀ ʇɸʎɯɭʅʊɸʄ 

ɯɿ ʍʈʆʅɯʏʅʀʄ ɹʆʃʔʆɺʀʄ ʉʀʅɼʈʆʄʆʄ  

ɿ ʇʆɿʀʎɯɰ ʅʆʈʄɸʊʀɺʅʆ-ʇʈɸɺʆɺʆɻʆ ʈɽɻʋʃʖɺɸʅʅʗ 

 

ʂʫʙʘʨʻʚʘ ɯʥʥʘ ɺʘʣʝʨʽʾʚʥʘ 

ʢ.ʬʘʨʤ.ʥ., ʜʦʮʝʥʪ 

ɹʦʣʜʘʨʴ ɻʘʣʠʥʘ ɭʚʛʝʥʽʾʚʥʘ 

ʢ.ʶʨ.ʥ., ʜʦʮʝʥʪ 

ʈʠʱʝʥʢʦ ʆʢʩʘʥʘ ʆʣʝʢʩʘʥʜʨʽʚʥʘ  

ʢ.ʬʘʨʤ.ʥ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ʈʝʬʦʨʤʫʚʘʥʥʷ ʛʘʣʫʟʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʚ ʋʢʨʘʾʥʽ ʩʧʨʷʤʦʚʘʥʦ ʥʘ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʜʦʩʪʫʧʥʦʩʪʽ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ (ʃɿ) ʜʣʷ ʢʦʞʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ 

ʧʘʮʽʻʥʪʘ ʰʣʷʭʦʤ: - ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʶʜʞʝʪʥʠʭ ʢʦʰʪʽʚ ʫ ʟʘʢʣʘʜʘʭ 

ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ (ɿʆɿ); - ʟʤʽʥʠ ʧʽʜʭʦʜʽʚ ʜʦ ʬʽʥʘʥʩʫʚʘʥʥʷ ʚʽʜ ʬʽʥʘʥʩʫʚʘʥʥʷ 

ʣʽʞʢʦ-ʤʽʩʮʴ ʥʘ ʩʧʣʘʪʫ ʥʘʜʘʥʠʭ ʧʦʩʣʫʛ; - ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʦʮʽʘʣʴʥʦʾ 

ʩʧʨʘʚʝʜʣʠʚʦʩʪʽ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʨʽʚʥʠʡ ʪʘ ʧʨʦʟʦʨʠʡ ʜʦʩʪʫʧ ʜʦ ʩʚʦʻʯʘʩʥʠʭ, 

ʝʬʝʢʪʠʚʥʠʭ, ʷʢʽʩʥʠʭ ʽ ʙʝʟʧʝʯʥʠʭ ʤʝʜʠʯʥʠʭ ʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʧʦʩʣʫʛ 

ʧʘʮʽʻʥʪʘʤ, ʟʘʣʝʞʥʦ ʚʽʜ ʟʘʭʚʦʨʶʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʽʞʥʘʨʦʜʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ 

ʭʚʦʨʦʙ 10-ʾ ʨʝʜʘʢʮʽʾ (ʄʂʍ-10), ʩʪʘʥʜʘʨʪʽʚ ʽ ʧʨʦʪʦʢʦʣʽʚ ʣʽʢʫʚʘʥʥʷ. 

ʆʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʮʝ ʥʘʙʫʚʘʻ ʧʨʠ ʥʘʜʘʥʥʽ ʤʝʜʠʢʦ-ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ 

ʜʦʧʦʤʦʛʠ ʧʘʮʽʻʥʪʘʤ, ʟʘʭʚʦʨʶʚʘʥʥʷ ʷʢʠʭ ʻ ʥʝʚʠʣʽʢʦʚʥʠʤʠ (ʫ ʬʽʥʘʣʴʥʽʡ ʩʪʘʜʽʾ 

ʟʘʭʚʦʨʶʚʘʥʥʷ) ʪʘ ʷʢʽ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʨʦʟʚʠʪʢʦʤ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ (ɹʉ). 

ɼʣʷ ʪʘʢʠʭ ʢʘʪʝʛʦʨʽʡ ʧʘʮʽʻʥʪʽʚ ʚʠʜʽʣʝʥʦ ʦʢʨʝʤʠʡ ʚʠʜ ʤʝʜʠʢʦ-ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ 

ʜʦʧʦʤʦʛʠ ï ʧʘʣʽʘʪʠʚʥʘ ʜʦʧʦʤʦʛʘ (ʇɼ). ɺʠʚʯʝʥʥʷ ʩʚʽʪʦʚʦʛʦ ʜʦʩʚʽʜʫ ʨʦʟʚʠʪʢʫ 

ʜʦʧʦʤʦʛʠ ʦʩʦʙʘʤ ʟ ʚʘʞʢʠʤʠ ʥʝʚʠʣʽʢʦʚʥʠʤʠ ʭʚʦʨʦʙʘʤʠ ʪʘ ʦʙʤʝʞʝʥʠʤ ʪʝʨʤʽʥʦʤ 

(ʧʨʦʛʥʦʟʦʤ) ʞʠʪʪʷ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ, ʟʛʽʜʥʦ ʽʟ ʩʫʯʘʩʥʠʤʠ 

ʢʦʥʮʝʧʮʽʷʤʠ, ʧʘʣʽʘʪʠʚʥʽ ʧʘʮʽʻʥʪʠ ʚ ʪʝʨʤʽʥʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ ʞʠʪʪʷ (ʚʽʜ 6 ʤʽʩʷʮʽʚ 

ʜʦ ʨʦʢʫ) ʧʦʚʠʥʥʽ ʦʙʦʚ`ʷʟʢʦʚʦ ʧʽʜʣʷʛʘʪʠ ʧʨʦʬʝʩʽʡʥʦʤʫ ʧʘʣʽʘʪʠʚʥʦʤʫ ʥʘʛʣʷʜʫ, 

ʤʝʜʠʢʦ-ʬʘʨʤʘʮʝʚʪʠʯʥʦʤʫ, ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʤʫ, ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʦʤʫ 
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ʦʧʽʢʫʚʘʥʥʶ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʶ, ʱʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʫʩʪʘʥʦʚʘʭ 

ʩʪʘʮʽʦʥʘʨʥʦʛʦ ʪʠʧʫ ï ʭʦʩʧʽʩʘʭ ʪʘ ʧʘʣʽʘʪʠʚʥʠʭ ʚʽʜʜʽʣʝʥʥʷʭ ɿʆɿ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʣʦ ʧʨʦʚʝʜʝʥʥʷ ʚʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʥʘʜʘʥʥʷ 

ʇɼ ʧʘʮʽʻʥʪʘʤ ʽʟ ɹʉ, ʟʦʢʨʝʤʘ ʡʦʛʦ ʤʝʜʠʢʦ-ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʥʘʧʨʷʤʢʫ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɺ ʷʢʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʠʩʪʫʧʘʣʠ ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʛʘʣʫʟʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʋʢʨʘʾʥʠ ʱʦʜʦ ʥʘʜʘʥʥʷ ʇɼ 

ʧʘʮʽʻʥʪʘʤ, ʩʝʨʝʜ ʷʢʠʭ ʂʦʥʩʪʠʪʫʮʽʷ ʋʢʨʘʾʥʠ, ʟʘʢʦʥʠ ʋʢʨʘʾʥʠ, ʥʘʢʘʟʠ ʄʆɿ 

ʋʢʨʘʾʥʠ, ɼʝʨʞʘʚʥʠʡ ʬʦʨʫʣʷʨ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ (12 ʚʠʧʫʩʢ) ʪʘ ʤʝʜʠʢʦ-

ʪʝʭʥʦʣʦʛʽʯʥʘ ʜʦʢʫʤʝʥʪʘʮʽʷ ʱʦʜʦ ʥʘʜʘʥʥʷ ʇɼ, ʷʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫʥʽʬʽʢʦʚʘʥʠʤ 

ʢʣʽʥʽʯʥʠʤ ʧʨʦʪʦʢʦʣʦʤ ʧʘʣʽʘʪʠʚʥʦʾ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʧʨʠ ʭʨʦʥʽʯʥʦʤʫ 

ʙʦʣʴʦʚʦʤʫ ʩʠʥʜʨʦʤʽ ʪʘ ʡʦʛʦ ʬʨʘʛʤʝʥʪʘʤʠ ï ʧʝʨʚʠʥʥʘ ʪʘ ʚʪʦʨʠʥʥʘ ʤʝʜʠʯʥʘ 

ʜʦʧʦʤʦʛʘ. ɺ ʷʢʦʩʪʽ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʢʦʥʪʝʥʪ-ʘʥʘʣʽʟ, 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʡ, ʜʦʢʫʤʝʥʪʘʣʴʥʠʡ ʪʘ ʤʝʪʦʜ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʜʘʥʠʭ. ɼʣʷ 

ʥʘʦʯʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʦ 

ʛʨʘʬʽʯʥʠʡ ʪʘ ʪʘʙʣʠʯʥʠʡ ʤʝʪʦʜʠ.  

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ɿʘ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʤʽʞʥʘʨʦʜʥʦʾ 

ʧʨʘʚʦʟʘʭʠʩʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ Human Rights Watch (ʅʝʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʙʽʣʴ) ʚ 

ʋʢʨʘʾʥʽ ʙʽʣʴʰʝ ʥʽʞ 400 ʪʠʩʷʯ ʦʩʽʙ ʧʦʪʨʝʙʫʶʪʴ ʇɼ ʪʘ ʬʘʨʤʘʢʦʪʝʨʘʧʽʾ ɹʉ ʜʣʷ 

ʧʦʣʝʛʰʝʥʥʷ ʩʠʤʧʪʦʤʽʚ ʥʝʚʠʣʽʢʦʚʥʠʭ ʭʚʦʨʦʙ. ʉʝʨʝʜ ʥʠʭ ʧʘʮʽʻʥʪʠ, ʱʦ 

ʩʪʨʘʞʜʘʶʪʴ ʦʥʢʦʣʦʛʽʯʥʠʤʠ, ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʤʠ ʪʘ ʮʝʨʝʙʨʦʩʫʜʠʥʥʠʤʠ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ, ʪʫʙʝʨʢʫʣʴʦʟʦʤ, ʜʝʛʝʥʝʨʘʪʠʚʥʠʤʠ ʩʝʥʽʣʴʥʠʤʠ ʫʨʘʞʝʥʥʷʤʠ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʚʘʞʢʦʶ ʛʝʥʝʪʠʯʥʦʶ ʧʘʪʦʣʦʛʽʻʶ ʪʦʱʦ ʫ ʬʽʥʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ 

ʞʠʪʪʷ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʣʝʞʥʦʛʦ ʨʽʚʥʷ ʥʘʜʘʥʥʷ ʇɼ ʚʽʜʧʦʚʽʜʥʠʤ ʢʘʪʝʛʦʨʽʷʤ 

ʧʘʮʽʻʥʪʽʚ ʥʘ ʟʘʢʦʥʦʜʘʚʯʦʤʫ ʨʽʚʥʽ ʫ ʛʘʣʫʟʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʨʦʟʨʦʙʣʝʥʦ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʦ ʫ ʤʝʜʠʢʦ-ʬʘʨʤʘʮʝʚʪʠʯʥʫ ʧʨʘʢʪʠʢʫ ʨʷʜ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʪʘ 

ʤʝʜʠʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʷʢʽ ʨʝʛʣʘʤʝʥʪʫʶʪʴ ʧʦʨʷʜʦʢ ʥʘʜʘʥʥʷ ʇɼ 

ʧʘʮʽʻʥʪʘʤ, ʘ ʩʘʤʝ: ʚʠʟʥʘʯʝʥʥʷ ʇɼ ʷʢ ʦʢʨʝʤʦʛʦ ʚʠʜʫ ʤʝʜʠʢʦ-ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ 

ʜʦʧʦʤʦʛʠ ʚʽʜʧʦʚʽʜʥʠʤ ʢʘʪʝʛʦʨʽʷʤ ʧʘʮʽʻʥʪʽʚ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʻʚʨʦʧʝʡʩʴʢʠʭ 

ʩʪʘʥʜʘʨʪʽʚ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʪʷ ʧʘʣʽʘʪʠʚʥʠʡ ʧʘʮʽʻʥʪ; ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʨʷʜʢʫ 



98 

ʦʙʽʛʫ ʃɿ ʜʣʷ ʧʘʣʽʘʪʠʚʥʠʭ ʧʘʮʽʻʥʪʽʚ; ʟʘʪʚʝʨʜʞʝʥʥʷ ʧʝʨʝʣʽʢʫ ʃɿ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʥʘʜʘʥʥʷ ʇɼ, ʘ ʪʘʢʦʞ ʦʨʛʘʥʽʟʘʮʽʡʥʫ ʩʪʨʫʢʪʫʨʫ ʥʘʜʘʥʥʷ 

ʇɼ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʜʝʢʚʘʪʥʦʛʦ ʟʥʝʙʦʣʝʥʥʷ. 

ʆʩʥʦʚʥʦʶ ʚʽʜʤʽʥʥʽʩʪʶ ʥʘʜʘʥʥʷ ʇɼ, ʟʘ ʷʢʦʶ ʾʾ ʚʠʜʽʣʝʥʦ ʚ ʦʢʨʝʤʠʡ ʚʠʜ 

ʤʝʜʠʢʦ-ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʻ ʪʝ, ʱʦ ʚʦʥʘ ʥʝ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʦʜʫʞʘʥʥʷ 

ʧʘʮʽʻʥʪʘ, ʘ ʧʝʨʝʜʙʘʯʘʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʣʝʞʥʦʛʦ ʨʽʚʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ ʭʚʦʨʦʛʦ ʪʘ 

ʡʦʛʦ ʦʪʦʯʝʥʥʷ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʦ ʷʢ ʚ ʫʤʦʚʘʭ ʜʦʤʘʰʥʴʦʛʦ ʩʪʘʮʽʦʥʘʨʫ, 

ʪʘʢ ʽ ʚ ʫʤʦʚʘʭ ʩʪʘʮʽʦʥʘʨʥʠʭ ʚʽʜʜʽʣʝʥʴ ɿʆɿ. ʇɼ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʜʝʢʽʣʴʢʘ 

ʩʢʣʘʜʦʚʠʭ, ʷʢʽ ʫ ʬʘʭʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʟʛʨʫʧʦʚʘʥʦ ʫ ʜʚʽ ʦʩʥʦʚʥʽ ʩʢʣʘʜʦʚʽ: ʤʝʜʠʢʦ-

ʬʘʨʤʘʮʝʚʪʠʯʥʫ ʪʘ ʩʦʮʽʘʣʴʥʫ (ʨʠʩ. 1).  

 

ʈʠʩ. 1. ʆʩʥʦʚʥʽ ʩʢʣʘʜʦʚʽ ʧʘʣʽʘʪʠʚʥʦʾ ʜʦʧʦʤʦʛʠ 

 

ɿʦʢʨʝʤʘ, ʇɼ ʧʝʨʝʜʙʘʯʘʻ ʥʝ ʪʽʣʴʢʠ ʥʘʜʘʥʥʷ ʤʝʜʠʢʦ-ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ 

ʜʦʧʦʤʦʛʠ, ʘ ʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʤʝʜʠʯʥʠʭ ʤʝʪʦʜʽʚ ʜʦʧʦʤʦʛʠ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʚ 

ʩʝʙʝ ʧʩʠʭʦʣʦʛʽʯʥʫ, ʜʫʭʦʚʥʫ ʧʽʜʪʨʠʤʢʫ ʭʚʦʨʦʛʦ ʪʘ ʡʦʛʦ ʨʦʜʠʯʽʚ, ʧʨʦʚʝʜʝʥʥʷ 

ʜʦʛʣʷʜʫ ʟʘ ʥʠʤ ʪʦʱʦ.  

ʆʩʥʦʚʥʦʶ ʩʢʣʘʜʦʚʦʶ ʥʘʜʘʥʥʷ ʇɼ ʟʘ ʤʝʜʠʢʦ-ʬʘʨʤʘʮʝʚʪʠʯʥʠʤ ʥʘʧʨʷʤʢʦʤ 

ʻ ʫʩʫʥʝʥʥʷ ɹʉ ʫ ʧʘʮʽʻʥʪʽʚ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʇɼ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʘʥʘʣʴʛʝʪʠʯʥʽ ʃɿ ʜʝʢʽʣʴʢʦʭ ʢʣʽʥʽʢʦ-ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʛʨʫʧ (ʂʌɻ): ʧʨʦʪʠʟʘʧʘʣʴʥʽ 

ʪʘ ʧʨʦʪʠʨʝʚʤʘʪʠʯʥʽ ʟʘʩʦʙʠ (ɸʊʉ-ʢʦʜ: ʄ01); ʥʝʥʘʨʢʦʪʠʯʥʽ ʘʥʘʣʴʛʝʪʠʢʠ (ɸʊʉ-

ʢʦʜ: N02B); ʥʘʨʢʦʪʠʯʥʽ (ʦʧʽʦʾʜʥʽ) ʘʥʘʣʴʛʝʪʠʢʠ (ɸʊʉ-ʢʦʜ: N02A); ʘʜ'ʶʚʘʥʪʥʽ ʃɿ, 

ʜʽʷ ʷʢʠʭ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʦʧʪʠʤʽʟʘʮʽʶ ʪʘ ʧʦʩʠʣʝʥʥʷ ʜʽʾ ʘʥʘʣʴʛʝʪʠʢʽʚ. 

ʉʢʣʘʜʦʚʽ ʇɼ 

ʬʘʨʤʘʢʦʢʦʨʝʢʮʽʷ 

ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ 

ʬʘʨʤʘʢʦʢʦʨʝʢʮʽʷ 

ʩʠʤʧʪʦʤʘʪʠʯʥʠʭ 

ʦʟʥʘʢ 

ʜʦʛʣʷʜ 

ʧʩʠʭʦʣʦʛʽʯʥʘ ʽ 

ʜʫʭʦʚʥʘ ʧʽʜʪʨʠʤʢʘ 

ʄʝʜʠʢʦ-ʬʘʨʤʘʮʝʚʪʠʯʥʘ ʉʦʮʽʘʣʴʥʘ: 



99 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʨʝʢʦʤʝʥʜʘʮʽʡ ʄʽʞʥʘʨʦʜʥʦʾ ɸʩʦʮʽʘʮʽʾ ʚʠʚʯʝʥʥʷ ʙʦʣʶ 

(International Association for the Study of Pain; IASP) ʚʠʜʽʣʷʶʪʴ ʨʽʟʥʽ 

ʧʘʪʦʛʝʥʝʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʽ ʪʠʧʠ ʙʦʣʶ ʟʘ ʜʞʝʨʝʣʘʤʠ ʚʠʥʠʢʥʝʥʥʷ. ʋ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ɹʉ ʫ ʧʘʮʽʻʥʪʘ ʘʥʘʣʴʛʝʪʠʯʥʽ ʃɿ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʬʘʨʤʘʢʦʢʦʨʝʢʮʽʾ ɹʉ, ʨʦʟʜʽʣʷʶʪʴ ʥʘ ʪʨʠ ʨʽʚʥʽ ʟʥʝʙʦʣʝʥʥʷ, ʷʢʽ 

ʚʠʟʥʘʯʝʥʽ ɺʆʆɿ ʪʘ ʽʤʧʣʝʤʝʥʪʦʚʘʥʦ ʚ ʫʢʨʘʾʥʩʴʢʝ ʬʘʨʤʘʮʝʚʪʠʯʥʝ ʟʘʢʦʥʦʜʘʚʩʪʚʦ 

ʥʘʢʘʟʦʤ ʄʆɿ ʋʢʨʘʾʥʠ ʚʽʜ 25.04.2012 ˉ 311 çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʝʜʠʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʟʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʧʘʣʽʘʪʠʚʥʦʾ 

ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʧʨʠ ʭʨʦʥʽʯʥʦʤʫ ʙʦʣʴʦʚʦʤʫ ʩʠʥʜʨʦʤʽè (ʪʘʙʣ. 1). ʆʩʥʦʚʥʠʤ 

ʢʨʠʪʝʨʽʻʤ ʪʘʢʦʛʦ ʨʦʟʧʦʜʽʣʝʥʥʷ ʻ ʩʪʫʧʽʥʴ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ɹʉ ʫ ʧʘʮʽʻʥʪʘ.   

ʊʘʙʣʠʮʷ 1 

ʃɿ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʬʘʨʤʘʢʦʪʝʨʘʧʽʾ ʙʦʣʴʦʚʦʛʦ 

ʩʠʥʜʨʦʤʫ, ʟʘ ʨʽʚʥʝʤ ʟʥʝʙʦʣʝʥʥʷ  

 

ʈʽʚʝʥʴ 

ʟʥʝʙʦʣʝʥʥʷ 
ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʙʦʣʶ ʇʨʠʢʣʘʜ ʃɿ ʟʘ ʄʅʅ ʂʌɻ 

1 ʨʽʚʝʥʴ 

ʟʥʝʙʦʣʝʥʥʷ 
ʩʣʘʙʢʠʡ ʙʽʣʴ 

ʘʮʝʪʠʣʩʘʣʽʮʠʣʦʚʘ 

ʢʠʩʣʦʪʘ, ʧʘʨʘʮʝʪʘʤʦʣ 

ʥʝʥʘʨʢʦʪʠʯʥʽ 

ʘʥʘʣʴʛʝʪʠʢʠ 

ʜʠʢʣʦʬʝʥʘʢ ʥʘʪʨʽʶ 

ʧʨʦʪʠʟʘʧʘʣʴʥʽ ʪʘ 

ʧʨʦʪʠʨʝʚʤʘʪʠʯʥʽ 

ʟʘʩʦʙʠ 

2 ʨʽʚʝʥʴ 

ʟʥʝʙʦʣʝʥʥʷ 
ʧʦʤʽʨʥʠʡ ʙʽʣʴ ʢʦʜʝʾʥ, ʪʨʘʤʘʜʦʣ 

ʥʘʨʢʦʪʠʯʥʽ (ʦʧʽʦʾʜʥʽ) 

ʘʥʘʣʴʛʝʪʠʢʠ ʩʣʘʙʢʦʾ ʜʽʾ 

3 ʨʽʚʝʥʴ 

ʟʥʝʙʦʣʝʥʥʷ 
ʩʠʣʴʥʠʡ ʙʽʣʴ 

ʤʦʨʬʽʥʫ ʛʽʜʨʦʭʣʦʨʠʜ, 

ʙʫʧʨʝʥʦʨʬʽʥʫ 

ʛʽʜʨʦʭʣʦʨʠʜ 

ʥʘʨʢʦʪʠʯʥʽ (ʦʧʽʦʾʜʥʽ) 

ʘʥʘʣʴʛʝʪʠʢʠ ʩʠʣʴʥʦʾ ʜʽʾ 

ʇʨʠʤʽʪʢʘ: ʄʅʅ ï ʤʽʞʥʘʨʦʜʥʘ ʥʝʧʘʪʝʥʪʦʚʘʥʘ ʥʘʟʚʘ ʃɿ 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟ ʤʝʪʦʶ ʧʨʦʚʝʜʝʥʥʷ ʬʘʨʤʘʢʦʢʦʨʝʢʮʽʾ ɹʉ ʫ ʧʘʮʽʻʥʪʽʚ, ʱʦ 

ʧʦʪʨʝʙʫʶʪʴ ʇɼ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʙʦʣʶ ʤʦʞʣʠʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʘʥʘʣʴʛʝʪʠʯʥʠʭ ʃɿ ʨʽʟʥʠʭ ʂʌɻ. ɿ ʤʝʪʦʶ ʧʦʪʝʥʮʽʶʚʘʥʥʷ ʪʘ ʧʨʦʣʦʥʛʘʮʽʾ 

ʘʥʘʣʴʛʝʪʠʯʥʦʾ ʬʘʨʤʘʢʦʪʝʨʘʧʽʾ ʥʘ ʚʩʽʭ ʨʽʚʥʷʭ ʟʥʝʙʦʣʝʥʥʷ ɹʉ ʨʝʢʦʤʝʥʜʦʚʘʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʜôʶʚʘʥʪʥʠʭ ʃɿ ʨʽʟʥʠʭ ʂʌɻ, ʷʢʽ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʟʘʩʦʙʠ, ʱʦ 

ʩʧʨʠʷʶʪʴ ʧʦʣʝʛʰʝʥʥʶ ɹʉ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ ʬʦʥʽ ʙʘʟʠʩʥʦʾ ʘʥʘʣʴʛʝʪʠʯʥʦʾ 
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ʬʘʨʤʘʢʦʪʝʨʘʧʽʾ. ɿʘ ʩʚʦʾʤʠ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʘʜ'ʶʚʘʥʪʥʽ ʃɿ ʥʝ 

ʧʨʦʷʚʣʷʶʪʴ ʧʨʷʤʦʾ ʘʥʘʣʴʛʝʪʠʯʥʦʾ ʜʽʾ, ʘ ʟʘʚʜʷʢʠ ʩʚʦʾʡ ʥʝʡʨʦ- ʪʘ ʧʩʠʭʦʪʨʦʧʥʦʾ ʜʽʾ 

ʤʦʞʫʪʴ ʟʙʽʣʴʰʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʽʾ ʃɿ ʟ ʩʫʪʦ ʘʥʘʣʴʛʝʪʠʯʥʠʤ ʝʬʝʢʪʦʤ, ʱʦ 

ʨʦʟʰʠʨʶʻ ʪʝʨʘʧʝʚʪʠʯʥʠʡ ʜʽʘʧʘʟʦʥ ʜʽʾ ʦʩʪʘʥʥʽʭ. ʆʜʥʘʢ, ʫ ʟʚôʷʟʢʫ ʽʟ 

ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ ʂʌɻ ʘʜ'ʶʚʘʥʪʥʠʭ ʃɿ ʚʦʥʠ ʤʦʞʫʪʴ ʚʽʜʨʽʟʥʷʪʠʩʷ ʟʘ ʧʦʨʷʜʢʦʤ 

ʦʙʽʛʫ (ʧʨʠʜʙʘʥʥʷ, ʟʙʝʨʽʛʘʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ) ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʚʠʤʦʛ ʯʠʥʥʦʛʦ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ, ʱʦ ʟʥʘʯʥʦ ʫʩʢʣʘʜʥʶʻ ʨʦʙʦʪʫ ʟ ʥʠʤʠ ʤʝʜʠʯʥʦʛʦ ʪʘ 

ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʧʝʨʩʦʥʘʣʫ.  

ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʚ ʨʝʢʦʤʝʥʜʘʮʽʷʭ ɺʆʆɿ ʽ ʫ ʚʽʪʯʠʟʥʷʥʽʡ ʤʝʜʠʢʦ-

ʪʝʭʥʦʣʦʛʽʯʥʽʡ ʜʦʢʫʤʝʥʪʘʮʽʾ ʱʦʜʦ ʧʦʨʷʜʢʫ ʥʘʜʘʥʥʷ ʇɼ ʥʝʤʘʻ ʻʜʠʥʦʛʦ ʧʝʨʝʣʽʢʫ 

ʃɿ (ʟʘ ʄʅʅ), ʷʢʽ ʤʦʛʣʠ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʷʢʦʩʪʽ ʘʜ'ʶʚʘʥʪʥʦʾ ʬʘʨʤʘʢʦʪʝʨʘʧʽʾ 

ɹʉ. ʋ ʨʝʢʦʤʝʥʜʘʮʽʷʭ ɺʆʆɿ ʱʦʜʦ ʧʨʦʚʝʜʝʥʥʷ ʟʥʝʙʦʣʝʥʥʷ ʧʘʣʽʘʪʠʚʥʠʭ ʧʘʮʽʻʥʪʽʚ 

ʥʘʚʝʜʝʥʽ ʣʠʰʝ ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʘʜ'ʶʚʘʥʪʥʽʡ ʬʘʨʤʘʢʦʪʝʨʘʧʽʾ 

ʂʌɻ ʃɿ.  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʃɿ, ʱʦ ʟʘʟʥʘʯʝʥʽ ʫ 19 ʨʦʟʜʽʣʽ ɼʝʨʞʘʚʥʦʛʦ 

ʬʦʨʤʫʣʷʨʘ (12 ʚʠʧʫʩʢ), ʜʣʷ ʥʘʜʘʥʥʷ ʇɼ, ʚʠʜʽʣʝʥʦ 8 ʦʩʥʦʚʥʠʭ ʂʌɻ ʃɿ, ʷʢʽ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʷʢʦʩʪʽ ʘʜ'ʶʚʘʥʪʥʦʾ ʬʘʨʤʘʢʦʪʝʨʘʧʽʾ, ʘ ʩʘʤʝ: ʃɿ, ʱʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʮʝʥʪʨʘʣʴʥʫ ʥʝʨʚʦʚʫ ʩʠʩʪʝʤʫ (ʧʨʦʪʠʝʧʽʣʝʧʪʠʯʥʽ (ɸʊʉ-ʢʦʜ: N03A), 

ʧʩʠʭʦʣʝʧʪʠʯʥʽ ʟʘʩʦʙʠ (ɸʊʉ-ʢʦʜ: N05) ʪʘ ʧʩʠʭʦʘʥʘʣʝʧʪʠʢʠ (ɸʊʉ-ʢʦʜ: N06)), 

ʟʘʩʦʙʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʠʩʪʝʤʫ ʪʨʘʚʣʝʥʥʷ ʪʘ ʤʝʪʘʙʦʣʽʟʤ (ɸʊʉ-ʢʦʜ: ɸ), 

ʨʝʩʧʽʨʘʪʦʨʥʫ ʩʠʩʪʝʤʫ (ɸʊʉ-ʢʦʜ: R06), ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʫ ʩʠʩʪʝʤʫ (ɸʊʉ-ʢʦʜ: ʉ), 

ʦʧʦʨʥʦ-ʨʫʭʦʚʠʡ ʘʧʘʨʘʪ (ɸʊʉ-ʢʦʜ: ʄ05) ʪʘ ʛʦʨʤʦʥʘʣʴʥʽ ʟʘʩʦʙʠ ʜʣʷ ʩʠʩʪʝʤʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ (ɸʊʉ-ʢʦʜ: ʅ02ɸ). ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʟʘ ʩʚʦʾʤʠ 

ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʃɿ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʚʢʘʟʘʥʠʭ ʂʌɻ ʥʝ 

ʧʨʦʷʚʣʷʶʪʴ ʘʥʘʣʴʛʝʪʠʯʥʦʾ ʜʽʾ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʫ ʧʦʢʘʟʘʥʥʷʭ ʜʣʷ ʤʝʜʠʯʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ, ʷʢʽ ʟʘʟʥʘʯʝʥʽ ʚ ʽʥʩʪʨʫʢʮʽʷʭ ʜʣʷ ʤʝʜʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʚʽʜʩʫʪʥʻ 

ʧʦʟʥʘʯʝʥʥʷ ʱʦʜʦ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʷʢʦʩʪʽ ʘʜ'ʶʚʘʥʪʥʦʾ ʘʙʦ ʟʥʝʙʦʣʶʚʘʣʴʥʦʾ 

ʬʘʨʤʘʢʦʪʝʨʘʧʽʾ.  

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʢʘʟʫʶʪʴ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʜʦ ʤʝʜʠʢʦ-

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʱʦʜʦ ʥʘʜʘʥʥʷ ʇɼ ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ ʥʘ 
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ʜʝʨʞʘʚʥʦʤʫ ʨʽʚʥʽ ʦʬʽʮʽʡʥʦʛʦ ʧʝʨʝʣʽʢʫ ʃɿ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʷʢʦʩʪʽ 

ʘʜ'ʶʚʘʥʪʥʦʾ ʬʘʨʤʘʢʦʪʝʨʘʧʽʾ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʽʥʩʪʨʫʢʮʽʡ ʜʣʷ ʤʝʜʠʯʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʥʝʩʝʥʠʭ ʜʦ ʮʴʦʛʦ ʧʝʨʝʣʽʢʫ ʃɿ. 

ɺʠʩʥʦʚʢʠ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʥʪʝʥʪ-ʘʥʘʣʽʟʫ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʾ ʪʘ 

ʤʝʜʠʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʚʠʜʽʣʝʥʦ ʜʚʽ ʩʢʣʘʜʦʚʽ ʇɼ, ʷʢ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʚʠʜʫ ʬʘʨʤʘʢʦʪʝʨʘʧʽʾ: ʤʝʜʠʢʦ-ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʪʘ ʩʦʮʽʘʣʴʥʠʡ.  

ɸʥʘʣʽʟ ʤʝʜʠʢʦ-ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʩʢʣʘʜʦʚʦʾ ʇɼ ʜʦʟʚʦʣʠʚ ʚʠʦʢʨʝʤʠʪʠ 

ʦʩʥʦʚʥʽ ʂʌɻ ʘʥʘʣʴʛʝʪʠʯʥʠʭ ʃɿ, ʷʢʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʜʠʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʾ 

ʜʦʢʫʤʝʥʪʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ ʚʩʽʭ ʨʽʚʥʷʭ ʟʥʝʙʦʣʝʥʥʷ ʧʨʠ ʥʘʜʘʥʥʽ ʇɼ 

ʧʘʮʽʻʥʪʘʤ ʟ ɹʉ, ʘ ʩʘʤʝ: ʃɿ ʧʨʦʪʠʟʘʧʘʣʴʥʦʾ ʪʘ ʧʨʦʪʠʨʝʚʤʘʪʠʯʥʦʾ ʜʽʾ, 

ʥʝʥʘʨʢʦʪʠʯʥʽ ʘʥʘʣʴʛʝʪʠʢʠ ʪʘ ʥʘʨʢʦʪʠʯʥʽ (ʦʧʽʦʾʜʥʽ) ʘʥʘʣʴʛʝʪʠʢʠ.  

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʘʥʘʣʽʟʫ ʧʦʢʘʟʘʣʠ, ʱʦ ʟ 

ʤʝʪʦʶ ʧʦʪʝʥʮʽʶʚʘʥʥʷ ʪʘ ʧʨʦʣʦʥʛʘʮʽʾ ʙʘʟʠʩʥʦʾ ʬʘʨʤʘʢʦʪʝʨʘʧʽʾ ɹʉ ʤʦʞʣʠʚʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʜ'ʶʚʘʥʪʥʠʭ ʃɿ, ʷʢʽ ʟʘ ʩʚʦʾʤʠ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ 

ʥʝ ʧʨʦʷʚʣʷʶʪʴ ʧʨʷʤʦʾ ʘʥʘʣʛʝʪʠʯʥʦʾ ʜʽʾ. ɸʣʝ ʧʝʨʝʣʽʢ ʪʘʢʠʭ ʃɿ ʥʝ ʩʬʦʨʤʦʚʘʥʦ ʪʘ 

ʥʝ ʟʘʪʚʝʨʜʞʝʥʦ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʋʢʨʘʾʥʠ, ʘ ʥʘ 

ʤʽʞʥʘʨʦʜʥʦʤʫ ʨʽʚʥʽ ʽʩʥʫʻ ʣʠʰʝ ʨʝʢʦʤʝʥʜʘʮʽʷ ɺʆʆɿ ʱʦʜʦ ʛʨʫʧ ʃɿ, ʷʢʽ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʷʢʦʩʪʽ ʘʜôʁ ʚʘʥʪʥʦʾ ʬʘʨʤʘʢʦʪʝʨʘʧʽʾ.  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʥʷ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʧʝʨʝʣʽʢʫ ʃɿ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ 

19 ʨʦʟʜʽʣʽ ɼʝʨʞʘʚʥʦʛʦ ʬʦʨʤʫʣʷʨʘ ʃɿ ʚʠʜʽʣʝʥʦ 8 ʂʌɻ ʃɿ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʷʢʦʩʪʽ ʘʜ'ʶʚʘʥʪʥʦʾ ʬʘʨʤʘʢʦʪʝʨʘʧʽʾ.  

ɺʠʟʥʘʯʝʥʦ, ʱʦ ʘʢʪʫʘʣʴʥʠʤ ʻ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʜʦ ʤʝʜʠʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʾ 

ʜʦʢʫʤʝʥʪʘʮʽʾ ʱʦʜʦ ʥʘʜʘʥʥʷ ʇɼ ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ ʥʘ ʜʝʨʞʘʚʥʦʤʫ ʨʽʚʥʽ 

ʦʬʽʮʽʡʥʦʛʦ ʧʝʨʝʣʽʢʫ ʃɿ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʷʢʦʩʪʽ ʘʜ'ʶʚʘʥʪʥʦʾ 

ʬʘʨʤʘʢʦʪʝʨʘʧʽʾ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʽʥʩʪʨʫʢʮʽʡ ʜʣʷ ʤʝʜʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʚʽʜʥʝʩʝʥʠʭ ʜʦ ʮʴʦʛʦ ʧʝʨʝʣʽʢʫ ʃɿ. 
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ɼʆʉʃɯɼɾɽʅʅʗ ʄɸʈʂɽʊʀʅɻʆɺʀʍ ʉʊʈɸʊɽɻɯʁ ʈʆʉʊʋ 

ʈʀʅʂʋ ANTI -AGE ʂʆʉʄɽʊʀʂʀ 

 

ʉʫʭʦʚʠʡ ɻʨʠʛʦʨʽʡ ʇʠʣʠʧʦʚʠʯ, 

ʢ. ʬʘʨʤ. ʥ., ʜʦʮʝʥʪ 

ʗʢʦʚʣʝʚʘ ʆʣʴʛʘ ʉʪʘʥʽʩʣʘʚʽʚʥʘ, 

ʩʪ. ʚʠʢʣʘʜʘʯ 

ɿʘʧʦʨʽʟʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ  

 

ɺʩʪʫʧ. ʉʪʘʨʽʥʥʷ ʥʘʩʝʣʝʥʥʷ ʟʤʫʰʫʻ ʚʠʨʦʙʥʠʢʽʚ ʢʦʩʤʝʪʠʢʠ 

ʧʝʨʝʙʫʜʦʚʫʚʘʪʠ ʛʘʣʫʟʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʽʥʪʝʨʝʩʽʚ ʦʩʥʦʚʥʦʛʦ ʩʧʦʞʠʚʘʯʘ. ʇʨʦʪʷʛʦʤ 

ʜʝʢʽʣʴʢʦʭ ʨʦʢʽʚ ʞʽʥʢʠ 50-65 ʨʦʢʽʚ ʩʪʘʥʫʪʴ ʛʦʣʦʚʥʦʶ ʮʽʣʴʦʚʦʶ ʘʫʜʠʪʦʨʽʻʶ 

ʢʦʩʤʝʪʠʯʥʠʭ ʢʦʤʧʘʥʽʡ. ʆʯʽʢʫʻʪʴʩʷ, ʱʦ ʟʘ ʧ'ʷʪʴ ʨʦʢʽʚ ʨʠʥʦʢ ʪʦʚʘʨʽʚ ʽ ʧʦʩʣʫʛ, 

ʧʦʚ'ʷʟʘʥʠʭ ʟ ʘʥʪʠʚʽʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʚʠʨʦʩʪʝ ʥʘ 58%. ʅʘʨʘʟʽ ʚʞʝ ʙʽʣʴʰʽʩʪʴ 

ʨʦʟʨʦʙʦʢ ʥʦʚʠʭ ʢʦʩʤʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ ʚʝʜʫʪʴʩʷ ʜʣʷ ʞʽʥʦʢ 50+.  

ʄʝʪʘ ʨʦʙʦʪʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʽʩʥʫʶʯʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʤʘʨʢʝʪʠʥʛʦʚʠʭ 

ʩʪʨʘʪʝʛʽʡ ʜʣʷ ʧʨʦʩʫʚʘʥʥʷ anti-age ʢʦʩʤʝʪʠʢʠ ʥʘ ʮʽʣʴʦʚʠʡ ʨʠʥʦʢ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɼʦ ʩʝʛʤʝʥʪʫ anti-age ʢʦʩʤʝʪʠʢʠ ʚʽʜʥʦʩʷʪʴ 

ʢʦʩʤʝʪʦʣʦʛʽʯʥʽ ʧʨʦʮʝʜʫʨʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʙʦʨʦʪʴʙʫ ʟʽ ʟʤʦʨʰʢʘʤʠ, ʧʽʛʤʝʥʪʘʮʽʻʶ 

ʪʘ ʽʥʰʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʰʢʽʨʠ, ʘ ʪʘʢʦʞ ʧʣʘʩʪʠʯʥʫ ʭʽʨʫʨʛʽʶ, ʪʨʠʭʦʣʦʛʽʶ ʽ ʽʥʰʽ 

ʥʘʧʨʷʤʢʠ. ʂʨʽʤ ʧʨʦʮʝʜʫʨ, ʧʦʚ'ʷʟʘʥʠʭ ʟʽ ʟʤʽʥʦʶ ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ ʣʶʜʠʥʠ, 

ʜʦ anti-age ʪʘʢʦʞ ʚʽʜʥʦʩʷʪʴʩʷ ʜʝʪʦʢʩ, ʢʣʽʪʠʥʥʘ ʽ ʧʝʧʪʠʜʥʘ ʪʝʨʘʧʽʷ, ʜʽʻʪʦʣʦʛʽʷ, 

ʬʽʟʽʦʪʝʨʘʧʽʷ ʪʘ ʽʥʰ. 

ʅʦʚʽʪʥʽʤʠ ʪʝʥʜʝʥʮʽʷʤʠ ʥʘ ʨʠʥʢʫ ʢʦʩʤʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʩʴʦʛʦʜʥʽ ʻ: 

Å ʜʣʷ ʨʝʢʣʘʤʠ ʢʦʩʤʝʪʠʢʠ ʪʫʰʽ, ʪʦʥʘʣʴʥʦʛʦ ʢʨʝʤʫ, ʧʽʜʚʦʜʢʠ ʜʣʷ ʦʯʝʡ 

ʙʨʝʥʜʠ ʚʩʝ ʯʘʩʪʽʰʝ ʟʘʧʨʦʰʫʶʪʴ ʚʽʜʦʤʠʭ ʞʽʥʦʢ, ʚʽʢʦʤ 40-45 ʨʦʢʽʚ; 

Å ʟʙʽʣʴʰʫʻʪʴʩʷ ʯʘʩʪʢʘ ʢʦʩʤʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʢʨʝʤʦʚʽʡ ʦʩʥʦʚʽ, ʪʘʢ ʷʢ ʚʦʥʘ 

ʧʨʠʭʦʚʫʻ, ʘ ʥʝ ʧʽʜʢʨʝʩʣʶʻ ʟʤʦʨʰʢʠ; 
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Å ʟ'ʷʚʣʷʻʪʴʩʷ ʙʽʣʴʰʝ ʧʨʝʤʽʘʣʴʥʠʭ ʧʨʦʜʫʢʪʽʚ ʟ ʜʦʨʦʛʠʤʠ ʽʥʛʨʝʜʽʻʥʪʘʤʠ, 

ʪʘʢʠʤʠ, ʷʢ ʝʢʩʪʨʘʢʪ ʯʦʨʥʦʛʦ ʪʨʶʬʝʣʷ, ʟ ʚʠʪʷʞʢʘʤʠ, ʤʘʩʣʘʤʠ ʨʽʜʢʽʩʥʠʭ 

ʚʠʜʽʚ ʨʦʩʣʠʥ; 

Å ʨʦʟʰʠʨʶʻʪʴʩʷ ʣʽʥʽʡʢʘ ʩʦʥʮʝʟʘʭʠʩʥʠʭ ʟʘʩʦʙʽʚ, ʷʢʽ ʝʬʝʢʪʠʚʥʽ ʚ ʙʦʨʦʪʴʙʽ ʟ 

ʬʦʪʦʩʪʘʨʽʥʥʷʤ ʰʢʽʨʠ; 

Å ʘʥʪʠʚʽʢʦʚʽ ʩʠʨʦʚʘʪʢʠ, ʢʨʝʤʠ, ʝʤʫʣʴʩʽʾ ʧʝʨʝʭʦʜʷʪʴ ʚ ʣʽʢʫʚʘʣʴʥʫ, ʘʧʪʝʯʥʫ 

ʩʝʨʽʶ, ʱʦ ʚʠʢʣʠʢʘʻ ʜʦ ʥʠʭ ʙʽʣʴʰʫ ʜʦʚʽʨʫ ʩʧʦʞʠʚʘʯʽʚ. 

ʗʢʱʦ ʚʠʨʦʙʥʠʢ ʘʥʪʠʚʽʢʦʚʦʾ ʢʦʩʤʝʪʠʢʠ ʥʘʤʘʛʘʻʪʴʩʷ ʟʘʡʤʘʪʠ ʩʪʽʡʢʽ 

ʨʠʥʢʦʚʽ ʧʦʟʠʮʽʾ, ʩʪʘʙʽʣʴʥʠʡ ʨʦʟʚʠʪʦʢ ʽ ʤʘʻ ʥʘ ʤʝʪʽ ʧʦʜʘʣʴʰʝ ʟʨʦʩʪʘʥʥʷ ʦʙʩʷʛʽʚ 

ʟʙʫʪʫ, ʧʨʠʙʫʪʢʫ ʪʘ ʤʘʩʰʪʘʙʽʚ ʜʽʷʣʴʥʦʩʪʽ, ʚʦʥʦ ʤʘʻ ʪʨʠ ʰʣʷʭʠ: 

- ʥ̔ʪʝʥʩʠʬʽʢʘʮʽʷ ʽʩʥʫʶʯʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʪʘ ʨʝʩʫʨʩʽʚ ʬʽʨʤʠ ï 

ʽʥʪʝʥʩʠʚʥʠʡ ʨʽʩʪ; 

- ʦʙôʻʜʥʘʥʥʷ ʟʫʩʠʣʴ ʟ ʽʥʰʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ï ʽʥʪʝʛʨʘʪʠʚʥʠʡ ʨʽʩʪ; 

ɯʥʦʜʽ ʚʠʨʦʙʥʠʢʠ ʥʘʤʘʛʘʶʪʴʩʷ ʨʦʟʰʠʨʠʪʠ ʩʬʝʨʠ ʜʽʷʣʴʥʦʩʪʽ ʰʣʷʭʦʤ 

ʚʠʭʦʜʫ ʚ ʽʥʰʽ ʩʬʝʨʠ ʙʽʟʥʝʩʫ, ʷʢʽ ʥʝ ʧʦʚôʷʟʘʥʽ ʟ ʦʩʥʦʚʥʦʶ ʜʽʷʣʴʥʽʩʪʶ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ï ʜʠʚʝʨʩʠʬʽʢʘʮʽʡʥʠʡ ʨʽʩʪ.  

ʂʦʞʥʠʡ ʚʠʨʦʙʥʠʢ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʦʥôʶʥʢʪʫʨʠ ʨʠʥʢʫ, ʤʘʨʢʝʪʠʥʛʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʚʠʟʥʘʯʠʪʴʩʷ ʽʟ ʧʝʚʥʦʶ ʩʪʨʘʪʝʛʽʻʶ ʨʦʩʪʫ. ʆʩʥʦʚʥʽ ʩʪʨʘʪʝʛʽʯʥʽ 

ʥʘʧʨʷʤʢʠ ʪʘ ʾʭ ʨʽʟʥʦʚʠʜʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʪʘʙʣʠʮʽ. 

ʊʘʙʣʠʮʷ 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʩʪʨʘʪʝʛʽʡ ʨʦʩʪʫ 

ʆʩʥʦʚʥʠʡ 

ʩʪʨʘʪʝʛʽʯʥʠʡ 

ʥʘʧʨʷʤʦʢ ʨʦʩʪʫ 

ʈʽʟʥʦʚʠʜ ʦʩʥʦʚʥʦʾ ʩʪʨʘʪʝʛʽʾ 

ɯʥʪʝʥʩʠʚʥʠʡ ʨʽʩʪ 

ɻʣʠʙʦʢʝ ʧʨʦʥʠʢʥʝʥʥʷ ʥʘ ʨʠʥʦʢ 

ʈʦʟʚʠʪʦʢ ʨʠʥʢʫ 

ʈʦʟʚʠʪʦʢ ʪʦʚʘʨʫ 

ɯʥʪʝʛʨʘʪʠʚʥʠʡ ʨʽʩʪ 

ʇʨʷʤʘ ʽʥʪʝʛʨʘʮʽʷ 

ɿʚʦʨʦʪʥʘ ʽʥʪʝʛʨʘʮʽʷ 

ɺʝʨʪʠʢʘʣʴʥʘ ʽʥʪʝʛʨʘʮʽʷ 

ɻʦʨʠʟʦʥʪʘʣʴʥʘ ʽʥʪʝʛʨʘʮʽʷ 

ɼʠʚʝʨʩʠʬʽʢʘʮʽʷ 

ɺʝʨʪʠʢʘʣʴʥʘ (ʢʦʥʮʝʥʪʨʠʯʥʘ) ʜʠʚʝʨʩʠʬʽʢʘʮʽʷ 

ɻʦʨʠʟʦʥʪʘʣʴʥʘ ʜʠʚʝʨʩʠʬʽʢʘʮʽʷ 

ʂʦʥʛʣʦʤʝʨʘʪʠʚʥʘ ʜʠʚʝʨʩʠʬʽʢʘʮʽʷ 
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ʈʦʟʛʣʷʥʝʤʦ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʦʩʥʦʚʥʽ ʩʪʨʘʪʝʛʽʯʥʽ ʥʘʧʨʷʤʢʠ ʨʦʩʪʫ 

ʇʦ ʧʝʨʰʝ, ʉʪʨʘʪʝʛʽʾ ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʩʪʫ. ʈʦʟʛʣʷʜʘʶʯʠ ʩʪʨʘʪʝʛʽʾ 

ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʩʪʫ, ʙʫʜʝʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʩʪʫʧʥʽ ʪʝʨʤʽʥʠ: 

-  "ʽʩʥʫʶʯʠʡ ʪʦʚʘʨ" ï ʪʦʚʘʨ, ʷʢʠʡ ʚʞʝ ʚʠʨʦʙʣʷʻ ʡ ʟʙʫʚʘʻ ʧʽʜʧʨʠʻʤʩʪʚʦ, 

- "ʥʦʚʠʡ ʪʦʚʘʨ" ï ʪʦʚʘʨ, ʷʢʠʡ ʻ ʥʦʚʠʤ ʫ ʥʦʤʝʥʢʣʘʪʫʨʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, 

- "ʽʩʥʫʶʯʠʡ ʨʠʥʦʢ" ï ʨʠʥʦʢ ʟʙʫʪʫ, ʥʘ ʷʢʦʤʫ ʜʽʻ ʧʽʜʧʨʠʻʤʩʪʚʦ, 

- "ʥʦʚʠʡ ʨʠʥʦʢ" ï ʨʠʥʦʢ ʟʙʫʪʫ, ʥʘ ʷʢʠʡ ʧʽʜʧʨʠʻʤʩʪʚʦ ʧʣʘʥʫʻ ʚʠʡʪʠ. 

 ɺʠʙʽʨ ʩʪʨʘʪʝʛʽʾ ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʩʪʫ ʤʘʻ ʙʘʟʫʚʘʪʠʩʷ ʥʘ ʥʘʷʚʥʦʩʪʽ ʪʘʢʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ ʬʽʨʤʠ: 

ï ʧʽʜʚʠʱʝʥʥʷ ʨʠʥʢʦʚʦʾ ʯʘʩʪʢʠ ʪʘ ʦʙʩʷʛʫ ʟʙʫʪʫ ʧʝʚʥʠʭ ʪʦʚʘʨʽʚ ʥʘ 

ʽʩʥʫʶʯʠʭ ʨʠʥʢʘʭ; ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʪʘʢʦʾ ʤʦʞʣʠʚʦʩʪʽ ï ʛʣʠʙʦʢʝ ʧʨʦʥʠʢʥʝʥʥʷ; 

ï ʟʥʘʭʦʜʞʝʥʥʷ ʥʦʚʠʭ ʨʠʥʢʽʚ ʟʙʫʪʫ ʜʣʷ ʽʩʥʫʶʯʠʭ ʪʦʚʘʨʽʚ ʬʽʨʤʠ; ʧʨʠ 

ʥʘʷʚʥʦʩʪʽ ï ʩʪʨʘʪʝʛʽʷ ʨʦʟʚʠʪʢʫ ʨʠʥʢʫ; 

ï ʧʨʦʧʦʟʠʮʽʷ ʥʦʚʦʛʦ ʪʦʚʘʨʫ ʥʘ ʽʩʥʫʶʯʦʤʫ ʨʠʥʢʫ ï ʩʪʨʘʪʝʛʽʷ ʨʦʟʚʠʪʢʫ 

ʪʦʚʘʨʫ. 

ʇʦ ʜʨʫʛʝ, ʩʪʨʘʪʝʛʽʾ ʽʥʪʝʛʨʘʪʠʚʥʦʛʦ ʨʦʩʪʫ (ʚʽʜ ʪʝʨʤʽʥʘ "ʽʥʪʝʛʨʘʮʽʷ" ï 

ʚʢʣʶʯʝʥʥʷ) ʥʘʣʝʞʘʪʴ ʩʪʨʘʪʝʛʽʾ, ʷʢʽ ʧʝʨʝʜʙʘʯʘʶʪʴ ʟʙʽʣʴʰʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʥʘʩʣʽʜʦʢ ʦʙôʻʜʥʘʥʥʷ ʟʫʩʠʣʴ ʟ ʽʥʰʠʤʠ 

ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ. ɿʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʟ ʢʠʤ ʦʙôʻʜʥʫʻʪʴʩʷ ʧʽʜʧʨʠʻʤʩʪʚʦ, ʚʠʜʽʣʷʶʪʴ 

ʥʘʩʪʫʧʥʽ ʚʠʜʠ ʩʪʨʘʪʝʛʽʡ: ʧʨʷʤʘ ʽʥʪʝʛʨʘʮʽʷ, ʟʚʦʨʦʪʥʘ ʽʥʪʝʛʨʘʮʽʷ, ʚʝʨʪʠʢʘʣʴʥʘ 

ʽʥʪʝʛʨʘʮʽʷ, ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʽʥʪʝʛʨʘʮʽʷ. 

ʉʪʨʘʪʝʛʽʷ ʧʨʷʤʦʾ ʽʥʪʝʛʨʘʮʽʾ ʧʝʨʝʜʙʘʯʘʻ ʦʙôʻʜʥʘʥʥʷ ʚʠʨʦʙʥʠʢʘ ʟ 

ʪʦʨʛʦʚʝʣʴʥʠʤ ʧʦʩʝʨʝʜʥʠʢʦʤ. 

ʉʪʨʘʪʝʛʽʷ ʟʚʦʨʦʪʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʧʝʨʝʜʙʘʯʘʻ ʦʙ'ʻʜʥʘʥʥʷ ʚʠʨʦʙʥʠʢʘ ʟ 

ʧʦʩʪʘʯʘʣʴʥʠʢʦʤ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʠʭ ʨʝʩʫʨʩʽʚ. 

ʋ ʨʘʟʽ, ʷʢʱʦ ʦʙôʻʜʥʫʶʪʴʩʷ ʟʫʩʠʣʣʷ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ, ʚʠʨʦʙʥʠʢʘ ʪʘ 

ʧʦʩʝʨʝʜʥʠʢʘ, ʡʜʝʪʴʩʷ ʧʨʦ ʩʪʨʘʪʝʛʽʶ ʚʝʨʪʠʢʘʣʴʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʟ ʫʪʚʦʨʝʥʥʷʤ 

ʢʘʥʘʣʽʚ ʨʦʟʧʦʜʽʣʫ ʧʨʦʜʫʢʮʽʾ. 

ʇʦʰʠʨʝʥʦʶ ʬʦʨʤʦʶ ʚʝʨʪʠʢʘʣʴʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʻ ʚʝʨʪʠʢʘʣʴʥʽ ʤʘʨʢʝʪʠʥʛʦʚʽ 

ʟʙʫʪʦʚʽ ʩʠʩʪʝʤʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʻʜʥʽʩʪʴ ʽʥʪʝʨʝʩʽʚ ʫʩʽʭ ʫʯʘʩʥʠʢʽʚ ʢʘʥʘʣʫ 
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ʨʦʟʧʦʜʽʣʫ. ɿʘʮʽʢʘʚʣʝʥʽʩʪʴ ʜʦʩʷʛʘʻʪʴʩʷ ʪʠʤ, ʱʦ ʦʜʠʥ ʟ ʫʯʘʩʥʠʢʽʚ ʚʽʜʽʛʨʘʻ 

ʛʦʣʦʚʥʫ ʨʦʣʴ ʽ ʪʘʢʠʤ ʯʠʥʦʤ ʢʦʥʪʨʦʣʶʻ ʜʽʷʣʴʥʽʩʪʴ ʽʥʰʠʭ ʫʯʘʩʥʠʢʽʚ. ɿʘʣʝʞʥʦ ʚʽʜ 

ʬʦʨʤʠ ʢʦʥʪʨʦʣʶ ʚʠʜʽʣʷʶʪʴ ʥʘʩʪʫʧʥʽ ʚʝʨʪʠʢʘʣʴʥʽ ʤʘʨʢʝʪʠʥʛʦʚʽ ʩʠʩʪʝʤʠ. 

ʂʦʨʧʦʨʘʪʠʚʥʘ ʚʝʨʪʠʢʘʣʴʥʘ ʩʠʩʪʝʤʘ ʦʟʥʘʯʘʻ, ʱʦ ʚʩʽ ʫʯʘʩʥʠʢʠ ʥʘʣʝʞʘʪʴ ʜʦ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ ʩʪʨʫʢʪʫʨʠ ʦʜʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʊʦʙʪʦ ʧʽʜʧʨʠʻʤʩʪʚʦ-ʚʠʨʦʙʥʠʢ 

ʤʘʻ ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʦʧʪʦʚʽ ʙʘʟʠ, ʚʣʘʩʥʽ ʬʽʨʤʦʚʽ ʤʘʛʘʟʠʥʠ, ʯʝʨʝʟ ʷʢʽ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʪʦʚʘʨʦʦʙʦʨʦʪ. 

ʂʦʥʪʨʘʢʪʥʘ ʚʝʨʪʠʢʘʣʴʥʘ ʤʘʨʢʝʪʠʥʛʦʚʘ ʩʠʩʪʝʤʘ ʦʟʥʘʯʘʻ ʦʙôʻʜʥʘʥʥʷ ʟʫʩʠʣʴ 

ʚʠʨʦʙʥʠʢʘ, ʦʧʪʦʚʦʛʦ ʧʦʩʝʨʝʜʥʠʢʘ ʪʘ ʨʦʟʜʨʽʙʥʦʛʦ ʧʦʩʝʨʝʜʥʠʢʘ ʟʘ ʧʝʚʥʠʤʠ 

ʫʤʦʚʘʤʠ. ʆʩʥʦʚʥʦʶ ʬʦʨʤʦʶ ʪʘʢʠʭ ʩʠʩʪʝʤ ʻ ʬʨʘʥʯʘʡʟʠʥʛʦʚʘ ʩʠʩʪʝʤʘ.  

ʉʪʨʘʪʝʛʽʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʽʥʪʝʛʨʘʮʽʾ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʰʠʨʝʥʥʷ 

ʤʘʩʰʪʘʙʽʚ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʘ ʨʘʭʫʥʦʢ ʦʙôʻʜʥʘʥʥʷ ʡʦʛʦ ʟʫʩʠʣʴ ʟ 

ʢʦʥʢʫʨʝʥʪʥʠʤ ʧʽʜʧʨʠʻʤʩʪʚʦʤ. 

ʉʪʨʘʪʝʛʽʷ ʜʠʚʝʨʩʠʬʽʢʘʮʽʾ ʥʝ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʩʪʨʘʪʝʛʽʡ ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʩʪʫ, 

ʦʩʢʽʣʴʢʠ ʚʠʭʽʜ ʥʘ ʥʦʚʠʡ ʨʠʥʦʢ ʟ ʥʦʚʠʤ ʪʦʚʘʨʦʤ, ʟʘ ʜʫʤʢʦʶ ɯ. ɸʥʩʦʬʬʘ, ʥʝ ʤʦʞʝ 

ʙʫʪʠ ʟʜʽʡʩʥʝʥʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʷʚʥʠʭ ʨʝʩʫʨʩʽʚ ʬʽʨʤʠ ʡ ʧʦʪʨʝʙʫʻ ʟʤʽʥ ʫ 

ʩʪʨʫʢʪʫʨʽ ʪʘ ʙʽʟʥʝʩʽ ʬʽʨʤʠ. ʉʪʨʘʪʝʛʽʷ ʜʠʚʝʨʩʠʬʽʢʘʮʽʾ ï ʪʨʝʪʽʡ ʚʠʜ ʩʪʨʘʪʝʛʽʾ 

ʨʦʩʪʫ, ʾʾ ʙʫʜʝ ʨʦʟʛʣʷʥʫʪʦ ʥʠʞʯʝ. 

ɺʩʽ ʚʠʱʝʥʘʚʝʜʝʥʽ ʩʪʨʘʪʝʛʽʾ ʚʽʜʪʚʦʨʝʥʽ ʚ ʤʘʪʨʠʮʽ ɯ. ɸʥʩʦʬʬʘ çʪʦʚʘʨ ï 

ʨʠʥʦʢè. ʄʘʪʨʠʮʷ ʧʨʦʧʦʥʫʻ ʯʦʪʠʨʠ ʩʪʨʘʪʝʛʽʾ ʨʦʩʪʫ ʟʘʣʝʞʥʦ ʚʽʜ ʢʦʤʙʽʥʘʮʽʾ ʜʚʦʭ 

ʬʘʢʪʦʨʽʚ ï ʪʦʚʘʨʫ ʡ ʨʠʥʢʫ (ʨʠʩ). 

 

ʈʠʥʦʢ ʊʦʚʘʨ 

ɯʩʥʫʶʯʠʡ ʅʦʚʠʡ 

ɯʩʥʫʶʯʠʡ 1. ʉʪʨʘʪʝʛʽʷ ʛʣʠʙʦʢʦʛʦ 

ʧʨʦʥʠʢʥʝʥʥʷ ʥʘ ʨʠʥʦʢ 

3. ʉʪʨʘʪʝʛʽʷ ʨʦʟʚʠʪʢʫ 

ʪʦʚʘʨʫ 

ʅʦʚʠʡ 2. ʉʪʨʘʪʝʛʽʷ ʨʦʟʚʠʪʢʫ 

ʨʠʥʢʫ 

4. ʉʪʨʘʪʝʛʽʷ 

ʜʠʚʝʨʩʠʬʽʢʘʮʽʾ 

 

ʈʠʩ. 1. ʄʘʪʨʠʮʷ ɯ.ɸʥʩʦʬʬʘ "ʪʦʚʘʨ ï ʨʠʥʦʢ" 
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ʉʪʨʘʪʝʛʽʷ ʛʣʠʙʦʢʦʛʦ ʧʨʦʥʠʢʥʝʥʥʷ ʥʘ ʨʠʥʦʢ ʦʟʥʘʯʘʻ ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʽʚ 

ʟʙʫʪʫ ʪʘ ʨʠʥʢʦʚʦʾ ʯʘʩʪʢʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ʙʝʟ ʟʤʽʥʠ ʡʦʛʦ ʪʦʚʘʨʥʠʭ-ʨʠʥʢʦʚʠʭ 

ʧʦʟʠʮʽʡ ʟʘ ʨʘʭʫʥʦʢ ʽʩʥʫʶʯʠʭ ʪʦʚʘʨʽʚ ʥʘ ʽʩʥʫʶʯʠʭ ʨʠʥʢʘʭ. ʄʦʞʝ ʙʫʪʠ 

ʨʝʘʣʽʟʦʚʘʥʘ ʟʘ ʜʚʦʤʘ ʥʘʧʨʷʤʢʘʤʠ: ʧʽʜʚʠʱʝʥʥʷ ʦʙʩʷʛʽʚ ʟʙʫʪʫ ʜʣʷ ʽʩʥʫʶʯʠʭ 

ʩʧʦʞʠʚʘʯʽʚ ʘʙʦ ʟʘʣʫʯʝʥʥʷ ʜʦ ʪʦʚʘʨʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʦʚʠʭ ʩʧʦʞʠʚʘʯʽʚ, ʷʢʽ 

ʢʦʨʠʩʪʫʶʪʴʩʷ ʪʦʚʘʨʘʤʠ ʢʦʥʢʫʨʝʥʪʽʚ. 

ʉʪʨʘʪʝʛʽʷ ʛʣʠʙʦʢʦʛʦ ʧʨʦʥʠʢʥʝʥʥʷ ʥʘ ʨʠʥʦʢ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʠʟʴʢʠʤ 

ʢʦʤʝʨʮʽʡʥʠʤ ʨʠʟʠʢʦʤ ʪʘ ʨʝʘʣʽʟʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʘʢʠʭ ʟʘʩʦʙʽʚ, ʷʢ: 

ï ʘʢʪʠʚʽʟʘʮʽʷ ʨʝʢʣʘʤʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; 

ï ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʩʦʙʽʚ ʩʪʠʤʫʣʶʚʘʥʥʷ ʟʙʫʪʫ; 

ï ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʩʝʨʚʽʩʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʦʚʘʨʽʚ; 

ï ʨʦʟʚʠʪʦʢ ʟʙʫʪʦʚʦʾ ʤʝʨʝʞʽ; 

ʉʪʨʘʪʝʛʽʷ ʨʦʟʚʠʪʢʫ ʨʠʥʢʫ ʦʟʥʘʯʘʻ ʘʜʘʧʪʘʮʽʶ ʽʩʥʫʶʯʠʭ ʪʦʚʘʨʽʚ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʜʦ ʥʦʚʠʭ ʨʠʥʢʽʚ ʟʙʫʪʫ, ʢʦʣʠ ʧʽʜʧʨʠʻʤʩʪʚʦ ʚʠʭʦʜʠʪʴ ʟ ʮʠʤ 

ʪʦʚʘʨʦʤ ʥʘ ʥʦʚʽ ʨʠʥʢʠ. ʉʪʨʘʪʝʛʽʷ ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʘ ʟʘ ʜʚʦʤʘ ʥʘʧʨʷʤʢʘʤʠ: 

1) ʯʝʨʝʟ ʟʘʣʫʯʝʥʥʷ ʥʦʚʠʭ ʩʝʛʤʝʥʪʽʚ ʨʠʥʢʫ ʜʦ ʩʧʦʞʠʚʘʥʥʷ ʽʩʥʫʶʯʦʛʦ 

ʪʦʚʘʨʫ.  

2) ʰʣʷʭʦʤ ʚʠʭʦʜʫ ʟ ʽʩʥʫʶʯʠʤ ʪʦʚʘʨʦʤ ʥʘ ʥʦʚʽ ʪʝʨʠʪʦʨʽʘʣʴʥʽ ʨʠʥʢʠ. ʎʷ 

ʩʪʨʘʪʝʛʽʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʫʞʝ ʰʠʨʦʢʦ ʽ ʻ ʨʽʟʥʦʚʠʜʦʤ ʧʝʨʰʦʛʦ ʥʘʧʨʷʤʢʫ, 

ʦʩʢʽʣʴʢʠ ʪʝʞ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʟʘʣʫʯʝʥʥʽ ʥʦʚʠʭ ʩʝʛʤʝʥʪʽʚ, ʧʨʦʩʪʦ ʚ ʦʩʥʦʚʫ 

ʩʝʛʤʝʥʪʘʮʽʾ ʧʦʢʣʘʜʝʥʦ ʛʝʦʛʨʘʬʽʯʥʫ ʦʟʥʘʢʫ. 

ʉʪʨʘʪʝʛʽʷ ʨʦʟʚʠʪʢʫ ʨʠʥʢʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʜʦʚʛʦʩʪʨʦʢʦʚʠʤʠ 

ʧʝʨʩʧʝʢʪʠʚʘʤʠ ʨʝʘʣʽʟʘʮʽʾ, ʚʠʩʦʢʠʤ ʢʦʤʝʨʮʽʡʥʠʤ ʨʠʟʠʢʦʤ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʟʥʘʯʥʠʭ ʚʠʪʨʘʪ ʥʘ ʜʦʩʣʽʜʞʝʥʥʷ ʢʘʥʘʣʽʚ ʟʙʫʪʫ. 

ʉʪʨʘʪʝʛʽʷ ʨʦʟʚʠʪʢʫ ʪʦʚʘʨʫ ʦʟʥʘʯʘʻ ʤʦʜʠʬʽʢʘʮʽʶ ʪʦʚʘʨʫ ʬʽʨʤʠ ʘʙʦ ʡʦʛʦ 

ʷʢʽʩʥʠʭ ʧʘʨʘʤʝʪʨʽʚ (ʩʪʠʣʶ, ʽʤʽʜʞʫ, ʨʦʟʰʠʨʝʥʥʷ ʘʩʦʨʪʠʤʝʥʪʥʦʾ ʣʽʥʽʾ) ʜʣʷ 

ʽʩʥʫʶʯʦʛʦ ʢʦʣʘ ʩʧʦʞʠʚʘʯʽʚ, ʪʦʙʪʦ ʧʽʜʧʨʠʻʤʩʪʚʦ ʧʨʦʧʦʥʫʻ ʚʜʦʩʢʦʥʘʣʝʥʠʡ ʪʦʚʘʨ 

ʘʙʦ ʨʦʟʰʠʨʶʻ ʡʦʛʦ ʘʩʦʨʪʠʤʝʥʪ. ʈʝʘʣʽʟʘʮʽʷ ʩʪʨʘʪʝʛʽʾ ʤʦʞʣʠʚʘ ʯʝʨʝʟ: 

ï ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʪʦʚʘʨʫ; 

ï ʨʦʟʨʦʙʢʫ ʥʦʚʠʭ ʤʦʜʝʣʝʡ ʪʦʚʘʨʫ; 
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ï ʨʦʟʨʦʙʢʫ ʥʦʚʠʭ ʪʦʚʘʨʽʚ. 

ʅʝʦʙʭʽʜʥʦ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʩʪʨʘʪʝʛʽʷ ʨʦʟʚʠʪʢʫ ʪʦʚʘʨʫ, ʷʢ ʽ ʧʦʧʝʨʝʜʥʷ, 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʥʘʯʥʠʤʠ ʩʪʨʦʢʘʤʠ ʨʝʘʣʽʟʘʮʽʾ, ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʨʠʟʠʢʫ ʪʘ 

ʟʥʘʯʥʠʤʠ ʚʠʪʨʘʪʘʤʠ ʥʘ ʨʦʟʨʦʙʢʫ ʪʘ ʚʠʨʦʙʥʠʮʪʚʦ ʥʦʚʠʭ ʪʦʚʘʨʽʚ. 

ʉʪʨʘʪʝʛʽʾ ʜʠʚʝʨʩʠʬʽʢʘʮʽʾ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʧʽʜʧʨʠʻʤʩʪʚʦ 

ʚʽʜʢʨʠʚʘʻ ʜʣʷ ʩʝʙʝ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʚ ʽʥʰʠʭ ʩʬʝʨʘʭ ʙʽʟʥʝʩʫ. ɺ ʦʢʨʝʤʠʭ 

ʚʠʧʘʜʢʘʭ ʪʘʢʘ ʩʪʨʘʪʝʛʽʷ ʤʦʞʝ ʙʫʪʠ ʥʝʦʙʭʽʜʥʽʩʪʶ, ʢʦʣʠ ʨʠʥʦʢ, ʥʘ ʷʢʦʤʫ ʜʽʻ 

ʧʽʜʧʨʠʻʤʩʪʚʦ, ʩʢʦʨʦʯʫʻʪʴʩʷ, ʽ ʬʽʨʤʘ ʚʠʤʫʰʝʥʘ ʰʫʢʘʪʠ ʜʣʷ ʩʝʙʝ ʽʥʰʽ ʚʠʜʠ 

ʜʽʷʣʴʥʦʩʪʽ. ʈʦʟʨʽʟʥʷʶʪʴ ʪʘʢʽ ʚʠʜʠ ʜʠʚʝʨʩʠʬʽʢʘʮʽʾ: ʚʝʨʪʠʢʘʣʴʥʫ (ʘʙʦ 

ʢʦʥʮʝʥʪʨʠʯʥʘ), ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʪʘ ʢʦʥʛʣʦʤʝʨʘʪʠʚʥʫ ʜʠʚʝʨʩʠʬʽʢʘʮʽʶ. 

ɺʝʨʪʠʢʘʣʴʥʘ ʜʠʚʝʨʩʠʬʽʢʘʮʽʷ ï ʢʦʣʠ ʧʽʜʧʨʠʻʤʩʪʚʦ ʧʦʯʠʥʘʻ ʚʠʨʦʙʣʷʪʠ 

ʪʦʚʘʨʠ, ʷʢʽ ʚ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʪʘ ʤʘʨʢʝʪʠʥʛʦʚʦʤʫ ʘʩʧʝʢʪʽ ʧʦʚôʷʟʘʥʽ ʟ ʽʩʥʫʶʯʠʤʠ 

ʪʦʚʘʨʘʤʠ ʬʽʨʤʠ. 

ʇʝʨʝʚʘʛʠ ʚʝʨʪʠʢʘʣʴʥʦʾ ʜʠʚʝʨʩʠʬʽʢʘʮʽʾ: 

ï ʧʦʻʜʥʘʥʥʷ ʢʦʦʨʜʠʥʘʮʽʾ ʜʽʡ ʟ ʚʝʣʠʢʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʢʦʥʪʨʦʣʶ; 

ï ʩʪʘʙʽʣʴʥʽʩʪʴ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʚôʷʟʢʽʚ ʫ ʤʝʞʘʭ ʧʽʜʧʨʠʻʤʩʪʚʘ; 

ï ʛʘʨʘʥʪʦʚʘʥʽ ʧʦʩʪʘʚʢʠ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʠʭ ʨʝʩʫʨʩʽʚ; 

ï ʪʽʩʥʠʡ ʢʦʥʪʘʢʪ ʟ ʢʽʥʮʝʚʠʤʠ ʩʧʦʞʠʚʘʯʘʤʠ. 

ʅʝʜʦʣʽʢʠ: 

ï ʚʟʘʻʤʦʟʘʣʝʞʥʽʩʪʴ ʧʽʜʨʦʟʜʽʣʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʱʦ ʚ ʨʘʟʽ ʥʝʛʘʪʠʚʥʠʭ 

ʟʦʚʥʽʰʥʽʭ ʟʤʽʥ ʧʦʛʽʨʰʫʻ ʩʪʘʥʦʚʠʱʝ ʧʽʜʧʨʠʻʤʩʪʚʘ; 

ï ʦʙʤʝʞʝʥʠʡ ʨʠʥʦʢ ʟʙʫʪʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʚʧʣʠʚʫ ʢʦʥʢʫʨʝʥʮʽʾ; 

ï ʥʝʦʙʭʽʜʥʽʩʪʴ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʠʭ ʚʠʪʨʘʪ, ʱʦ, ʫʨʝʰʪʽ, 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʝʨʝʚʠʱʝʥʥʷ ʚʘʨʪʦʩʪʽ ʨʝʩʫʨʩʽʚ ʟʘ ʩʝʨʝʜʥʴʦʶ ʨʠʥʢʦʚʦʶ ʮʽʥʦʶ. 

ʗʢ ʥʘʩʣʽʜʦʢ ʫʢʘʟʘʥʠʭ ʥʝʜʦʣʽʢʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʚʝʨʪʠʢʘʣʴʥʦʾ 

ʜʠʚʝʨʩʠʬʽʢʘʮʽʾ. 

ɻʦʨʠʟʦʥʪʘʣʴʥʘ ʜʠʚʝʨʩʠʬʽʢʘʮʽʷ ʧʝʨʝʜʙʘʯʘʻ ʚʠʭʽʜ ʫ ʥʦʚʽ ʩʬʝʨʠ ʙʽʟʥʝʩʫ, ʷʢʽ 

ʧʦʚôʷʟʘʥʽ ʽʟ ʟʘʜʦʚʦʣʝʥʥʷʤ ʧʦʪʨʝʙ ʜʣʷ ʽʩʥʫʶʯʠʭ ʢʣʽʻʥʪʽʚ (ʩʧʦʞʠʚʘʯʽʚ) ʬʽʨʤʠ. 

ʇʽʜʧʨʠʻʤʩʪʚʦ, ʱʦ ʚʠʛʦʪʦʚʣʷʻ ʧʝʚʥʠʡ ʚʠʜ ʪʦʚʘʨʫ ʘʙʦ ʧʦʩʣʫʛʠ, ʤʦʞʝ ʦʪʨʠʤʘʪʠ 

ʽʥʬʦʨʤʘʮʽʶ ʚʽʜ ʩʚʦʾʭ ʩʧʦʞʠʚʘʯʽʚ ʱʦʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚ ʽʥʰʠʭ ʚʠʜʘʭ ʪʦʚʘʨʽʚ ʪʘ 
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ʧʦʩʣʫʛ ʽ ʢʦʨʠʩʪʫʚʘʥʥʷ ʮʽʻʶ ʤʦʞʣʠʚʽʩʪʶ. ʉʘʤʝ ʚ ʮʴʦʤʫ ʧʦʣʷʛʘʶʪʴ ʧʝʨʝʚʘʛʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʜʠʚʝʨʩʠʬʽʢʘʮʽʾ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʨʽʟʥʦʙʽʯʥʦ ʚʨʘʭʫʚʘʪʠ ʧʦʪʨʝʙʠ 

ʩʧʦʞʠʚʘʯʽʚ, ʧʨʠ ʮʴʦʤʫ ʜʦʩʷʛʘʻʪʴʩʷ ʝʬʝʢʪ ʩʠʥʝʨʛʽʟʤʫ ï ʩʫʢʫʧʥʽʩʪʴ ʚʠʜʽʚ 

ʜʽʷʣʴʥʦʩʪʽ ʜʘʻ ʟʥʘʯʥʽʰʠʡ ʝʬʝʢʪ, ʥʽʞ ʦʢʨʝʤʽ ʚʠʜʠ ʜʽʷʣʴʥʦʩʪʽ.  

 ʂʦʥʛʣʦʤʝʨʘʪʠʚʥʘ ʜʠʚʝʨʩʠʬʽʢʘʮʽʷ ï ʚʠʭʽʜ ʫ ʥʦʚʽ ʚʠʜʠ ʙʽʟʥʝʩʫ, ʷʢʽ ʞʦʜʥʠʤ 

ʯʠʥʦʤ ʥʝ ʧʦʚôʷʟʘʥʽ ʥʽ ʟ ʽʩʥʫʶʯʦʶ ʪʝʭʥʦʣʦʛʽʻʶ, ʥʽ ʟ ʧʦʪʨʝʙʘʤʠ ʽʩʥʫʶʯʠʭ ʫ 

ʬʽʨʤʠ ʩʧʦʞʠʚʘʯʽʚ. ʊʘʢʠʡ ʚʠʜ ʜʠʚʝʨʩʠʬʽʢʘʮʽʾ ʧʦʪʨʝʙʫʻ ʥʘʡʙʽʣʴʰʠʭ ʬʽʥʘʥʩʦʚʠʭ 

ʚʠʪʨʘʪ ʽ ʜʦʩʪʫʧʥʠʡ ʣʠʰʝ ʚʝʣʠʢʠʤ ʧʽʜʧʨʠʻʤʩʪʚʘʤ. 

ɺʠʩʥʦʚʢʠ. ɼʣʷ ʚʠʨʦʙʥʠʢʘ ʘʥʪʠʚʽʢʦʚʦʾ ʢʦʩʤʝʪʠʢʠ ʻ ʜʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ 

ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʩʪʨʘʪʝʛʽʡ. ʅʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʦʶ ʙʫʜʝ ʪʘʢʘ, ʷʢʘ ʚʠʟʥʘʯʝʥʘ ʥʘ 

ʧʽʜʩʪʘʚʽ ʨʝʪʝʣʴʥʠʭ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʮʽʣʴʦʚʦʛʦ ʨʠʥʢʘ ʘʥʪʠʚʽʢʦʚʦʾ 

ʢʦʩʤʝʪʠʢʠ ʪ ʡʦʛʦ ʢʦʥôʶʥʢʪʫʨʽ.  
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Introduction  

Coking is a process of deep decomposition of heavy oil fractions (tar, asphalt, 

cracking residue) without access of air in order to obtain petroleum coke and distillate 

of a wide fractional composition (including gasoline, gas oil). Coking allows the 

utilization of light petroleum products not only rectangular residues - fuel oil, semi-

tar, tar, but also products such as asphalt and oil extracts. Gas, gasoline, diesel and 

boiler fuel are obtained from high-viscosity residues together with ashless coke. As a 

result, the depth of processing of heavy crude oil increases. 

Petroleum coke is used as a reducing agent in chemical technology, for the 

preparation of anodes in metallurgy, in the production of abrasives and refractories 

(SiC, B4C, TiC), for the production of Be2C, TiC (in aviation and missile 

technology), in nuclear energy (B4C, ZrC), as a raw material for the manufacture of 

carbon materials for lining chemical equipment and facilities. Pure carbon is used as 

a neutron moderator in nuclear reactors. 

Aim. "Development of the control process of the intelligent control system of 

the technological process of coking of oil residues". 

Materials and methods.The object of control is a two-chamber furnace (Fig. 

1). Such furnaces are used in installations where it is necessary to create various 

modes of heating for the various environments participating in technological process. 
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Fig. 1. TCF  scheme in the process of slow coking: ẽ10, ẽ20, ẽ11, ẽ12, ẽ21, 

ẽ22, ẽ23 - temperature of raw materials and mixture at the entrance to DCP, 

temperature of raw materials at the exit of the convective zone and the ceiling screen 

of the first chamber, mixture temperature at the exit of root screens of the first and 

second chambers and at the outlet of the DCT, respectively; ẽd1, ẽd2, ẽd12, ẽd3 - 

flue gas temperatures in the combustion zones of the 1st and 2nd chambers, at the 

entrance to the convection zone and at the exit from it; Fc, Fcm, Fp1, Fp2,, Fv1, Fv2, 

Fr1, Fr2 - consumption of raw materials, mixtures, fuel and steam in chambers 1 and 

2, superheated steam in the root and ceiling screens of the second chamber. 

The control task is to ensure the set values of ambient temperatures at both 

outlets of the furnace: raw materials and mixtures. 

The main adjustable values are: the temperature of the raw material at the 

outlet of the first chamber ẽ12 and the temperature of the mixture at the outlet of the 

second chamber ẽ22. Control effects: fuel consumption on the injectors of the first 

Fp1 and second Fp2 chambers, respectively. 

It is also necessary to adjust the residence time of the mixture in the root Ű1 and 

ceiling Ű2 screens of the second chamber of the furnace by supplying superheated 

steam to the root Fr1 and ceiling Fr2 screens. 


