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159. ɼʦʣʛʘʣʝʚʘ ɽ. ɺ., ɹʝʨʝʞʥʘʷ ʃ. ɺ. 
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165. ʄʠʭʘʣʴʯʫʢ ʃ. ɺ., ɹʝʥʜʶʛ ɭ. ʉ. 
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168. ʉʘʚʯʝʥʢʦ ɯ. ʇ., ʉʢʦʪʘʨʝʥʢʦ ɺ. ʉ., ʂʨʫʪʴʢʦ ʄ. ɸ. 
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ʇɯɼʇʈʀɭʄʉʊɺɯ. 
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169. ʊʘʨʘʥ ʊ. ɺ., ɿʘʛʦʨʫʣʴʢʦ ʆ. ʆ., ʏʝʨʥʠʰʦʚʘ ʂ. ɸ., ɹʽʨʯʝʥʢʦ ʅ. ʆ. 

ʉʋʊʅɯʉʊʔ ʊɸ ɿʅɸʏɽʅʅʗ ʆɹʃɯʂʆɺʆɰ ʇʆʃɯʊʀʂʀ 

ʇɯɼʇʈʀɭʄʉʊɺɸ. 
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170. ʊʠʱʝʥʢʦ ʉ. ɯ., ʂʘʫʨ ʊ. ʆ., ʗʢʠʤʦʚʩʴʢʘ ɺ. ɺ. 

ʊɽʆʈɯʗ ʁʄʆɺɯʈʅʆʉʊɽʁ ʋ ɼʆʉʃɯɼɾɽʅʅʗʍ ʉʊʈɸʍʆɺʆɻʆ 

ʈʀʅʂʋ. 

886 

171. ʊʢʘʯʝʥʢʦ ɯ. ʇ., ʂʨʘʚʯʝʥʢʦ ʈ. ɸ., ʐʝʥʮʦʚ ɭ. ɺ. 

ɺʇʈʆɺɸɼɾɽʅʅʗ ɯʅʅʆɺɸʎɯʁʅʀʍ ʊɽʍʅʆʃʆɻɯʁ: 

ɼʆʉʃɯɼɾɽʅʅʗ ʇʆʊɽʅʎɯɸʃʋ ʊɸ ɸɼɸʇʊʀɺʅʀʍ 

ʄɽʍɸʅɯɿʄɯɺ ʋʇʈɸɺʃɯʅʅʗ ʅɸ ʇɯɼʇʈʀɭʄʉʊɺɯ. 

889 

172. ʊʢʘʯʝʥʢʦ ɯ. ʇ., ʐʪʝʮʴ ʊ. ʌ. 

ɺɽʂʊʆʈʀ ɯʅʉʊʀʊʋʎɯʆʅɸʃʔʅʆɻʆ ɿɸɹɽɿʇɽʏɽʅʅʗ 

ʈʆɿɺʀʊʂʋ ʉɽʂʊʆʈɸ ʎʀʌʈʆɺʆɰ ɽʂʆʅʆʄɯʂʀ. 

898 

173. ʌʫʨʤʘʥʯʫʢ ʆ. ʉ., ʂʨʘʚʯʝʥʢʦ ɯ. ʄ. 
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Introduce The United States is a world agricultural power. At present, there 

are about 430 million hectares of arable land and pasture land, accounting for about 

10% of the global agricultural land, and the arable land area accounts for 18.01% of 

the country's land area. With more than 2 million farms and about 6 million 

agricultural employees, the agricultural natural conditions are unique, the soil is 

fertile, the rainfall is abundant, and modern production methods make the grain 

output about 1/5 of the world's total output, which is the largest in the world. The 

exporting countries of crop products supply approximately 150 million tons of grain 

exports each year; among them, the output of major agricultural and livestock 

products such as wheat, corn, soybeans, cotton, and meat ranks first in the world. 

Research purposes Through the research on the import and export trade of 

agricultural products in the United States in the past ten years, we can understand the 

trade structure and analyze the factors that affect the development of agricultural 

trade in the United States. 

Materials and Method This article uses the 2011-2020 U.S. agricultural 

product trade data from the United Nations Commodity Trade Statistics Database 

(UN Comtrade), and uses empirical research methods to study the total import and 
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export volume, export value, and import value of the U.S. agricultural product trade 

to understand the structure of the U.S. agricultural product trade. And analyze the 

factors that affect the development of trade. 

Results and discussion The current situation of U.S. agricultural trade. It can 

be seen from Figure 1 that from 2011 to 2020, the import and export trade of US 

agricultural products has generally shown an upward trend. The total import and 

export trade of agricultural products rose from 310.281 billion U.S. dollars in 2011 to 

362.047 billion U.S. dollars in 2020, with a growth rate of 16.68%; during this 

period, although there was a sudden decline in 2015 compared with the continuous 

growth of 2011-2014, However, from 2016 to 2020, there was still a continuous 

growth trend, and it will reach the highest value in the past 10 years by 2020. The 

import and export trade of U.S. agricultural products has not been negatively affected 

by the global outbreak of the new crown pneumonia in 2019. In terms of agricultural 

export trade, from 2011 to 2020, the U.S. agricultural export trade generally showed 

a slight upward trend. The export value increased from US$168.051 billion in 2011 

to US$170.689 billion in 2020, a growth rate of 1.57%; during the period, 2011 ð

2014 was a continuous growth. In 2014, the export volume reached the highest value 

in 10 years, at 182.181 billion U.S. dollars. Then there was a sharp decline in 2015, to 

163.173 billion U.S. dollars, a decrease of 11.65% from the previous year; the 

subsequent 2015-2020 period generally showed a growth state. The change in the 

U.S. agricultural export volume curve is basically similar to the change in the total 

import and export volume curve. It can be known from this that export trade accounts 

for a larger proportion of agricultural product trade and has a strong influence. In 

terms of agricultural product import trade, from 2011 to 2020, U.S. agricultural 

product imports have generally shown a continuous growth trend, from 136.958 

billion U.S. dollars in 2011 to 185.377 billion U.S. dollars in 2020, a growth rate of 

35.35%, a significant increase. In terms of the agricultural trade balance, there have 

been major changes from 2011 to 2020. During the period from 2011 to 2017, the 

export value has been greater than the import value, and the trade surplus has shown 

a surplus, but the surplus has been continuously reduced, from 31.09 billion U.S. 
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dollars in 2011. To 659 million US dollars in 2017; a decrease of nearly 50 times. 

From 2018 to 2020, there has been a deficit in agricultural product trade, and the 

trade deficit has rapidly expanded, from -6.997 billion U.S. dollars to -14.688 billion 

in 2020, a growth rate of 109.92%; the United States has evolved from a major 

agricultural product exporter to a major importer. 

 

The status of U.S. agricultural trade classification. According to the total 

export trade classification. From Figure 2, from 2011 to 2020, the largest share of 

U.S. agricultural exports is category 4 (cereals and cereal products), accounting for 

14.38%, and the export volume is 244.09 billion U.S. dollars; category 43 

(processing The following animal and vegetable oils and fats) accounted for the 

smallest share in the total export trade of agricultural products, accounting for only 

0.22%, and the export trade volume was only US$3.747 billion. According to the 

order of their share in the total export trade of agricultural products, the other 9 

agricultural products ranked in the top ten are as follows: category 5 (vegetables and 

fruits), accounting for 14.06%; category 22 (oil seeds and oil quality) Fruit), 

accounting for 13.73%; Category 1 (meat and meat products), accounting for 

10.58%; Category 8 (Animal feed), accounting for 7.02%; Category 9 (mixed and 

oily fruits), Accounted for 5.27%; category 25 (pulp and waste paper), accounted for 

5.22%; category 26 (textile fiber), accounted for 4.64%; category 24 (cork and 

wood), accounted for 3.88% ; Category 3 (fish and fish products), accounting for 

3.20%. 
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According to the total import trade classification. From Figure 3, from 2011 to 

2020, the largest share of U.S. agricultural imports is category 5 (vegetables and 

fruits), accounting for 21.14%, and the import volume is 340.38 billion U.S. dollars; 

category 21 (raw hides and skins) Leather) accounted for the smallest share of the 

total import trade of agricultural products, accounting for only 0.10%, and the import 

trade volume was only US$1.687 billion. According to the order of their share in the 

total import trade of agricultural products, the other 9 agricultural products ranked in 

the top ten are: Category 11 (beverages), accounting for 13.78%; Category 3 (fish 

and fish products), accounting for The ratio is 12.79%; Category 7 (coffee, tea, cocoa 

powder and spices), accounting for 8.47%; Category 4 (cereals and grain products), 

accounting for 6.20%; Category 1 (meat and meat products) , Accounting for 5.34%; 

category 24 (cork and wood), accounting for 4.76%; category 29 (unprocessed 

animal and plant raw materials), accounting for 3.88%; category 9 (mixed and oily 

fruits), The proportion is 3.75%; the 42nd category (solid vegetable oils), the 

proportion is 3.64%. 
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Conclusion As the world's number one agricultural trade country, the U.S. 

agricultural trade volume has long ranked first in the world. In the past ten years, US 

agricultural trade has grown steadily, and the average annual growth rate of imports 

is higher than the average annual growth rate of exports and total agricultural trade. 

The U.S. trade balance has fluctuated greatly in the past ten years. The trade surplus 

in 2011 was the highest point, and then gradually reduced. In 2018, it turned into a 

deficit. In 2019, the deficit reached the highest point. The then-U.S. President Trump 

adopted an active trade policy when he took office, but it did not give a positive boost 

to U.S. agricultural exports. On the contrary, the environment and situation of U.S. 

agricultural exports further declined. In 2018, U.S. exports of agricultural products to 

the world increased compared to 2017. However, imports have increased by US$9.7 

billion, and the trade deficit has increased by US$7.6 billion; changes in trade 

policies have become the main reason for the obvious changes in the US agricultural 

trade balance. 

The United States trades with many countries around the world. In terms of 

exports, Canada, Mexico, the European Union, Japan, China, and South Korea have 
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been the top six export markets for the United States in the past ten years, and the 

trend of export concentration is obvious. In terms of imports, the sources of U.S. 

agricultural imports are mainly concentrated in the European Union, the former 

NAFTA partner countries (Mexico and Canada), China and Chile and other major 

economies, with an import concentration of 61%. Imports from the above-mentioned 

sources have grown rapidly. In the past ten years, Canada, the 28 EU countries and 

Mexico have been the top three sources of agricultural imports for the United States, 

and the proportion of imports has remained above 50%. The EU has become the 

largest source of imports for the United States since 2016, Canada and Mexico have 

become the second and third sources of imports respectively, and China has always 

been the fourth largest source of imports of agricultural products for the United 

States. Although agriculture currently accounts for a small proportion of the US gross 

domestic product (GDP), US agricultural trade still contributes to the economic 

activities of other sectors of the United States except agriculture, and its impact 

spreads across the world. Studies have shown that US agricultural exports have 

played a supporting role in the agricultural and non-agricultural sectors. 
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ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʷʢʠʭ ʚʠʟʥʘʯʘʻ ʩʤʘʢ, ʱʽʣʴʥʽʩʪʴ ʽ ʢʦʣʽʨ ʞʠʨʫ ʧʨʦʟʦʨʽʩʪʴ 

ʙʫʣʴʡʦʥʫ, ʽʥʰʽ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʞʠʨʫ ʽ ʛʦʣʦʚʥʝ ï ʡʦʛʦ ʧʦʞʠʚʥʫ 

ʮʽʥʥʽʩʪʴ [1]. 

ʉʚʠʥʷʯʝ ʩʘʣʦ ï ʚʠʩʦʢʦʧʦʞʠʚʥʠʡ ʭʘʨʯʦʚʠʡ ʧʨʦʜʫʢʪ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʪʘʢʽ 

ʥʝʟʘʤʽʥʥʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ, ʷʢ ʣʽʥʦʣʝʥʦʚʘ ʪʘ ʘʨʘʭʽʜʦʥʦʚʘ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ 

ʷʜʨʘ ʢʣʽʪʠʥʠ ʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʽʜʪʚʦʨʝʥʥʷ ʧʦʪʦʤʩʪʚʘ. ʋ ʩʘʣʽ ʥʝʟʘʤʽʥʥʠʭ ʞʠʨʥʠʭ 

ʢʠʩʣʦʪ ʙʽʣʴʰʝ, ʥʽʞ ʫ ʢʦʨʦʚôʷʯʦʤʫ ʤʘʩʣʽ. ʉʘʣʦ ʻ ʦʙʦʚôʷʟʢʦʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʥʝ 

ʣʠʰʝ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʚʙʘʩ, ʘ ʡ ʜʣʷ ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʝʡ ʚʘʞʢʦʾ ʬʽʟʠʯʥʦʾ ʧʨʘʮʽ 

ʷʢ ʚʠʩʦʢʦʝʥʝʨʛʝʪʠʯʥʠʡ ʧʨʦʜʫʢʪ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʫ ʭʘʨʯʫʚʘʥʥʽ 30-50 ʛ ʩʚʠʥʷʯʦʛʦ 

ʞʠʨʫ ʟʘʙʝʟʧʝʯʫʻ ʜʦʙʦʚʫ ʥʦʨʤʫ ʚ ʧʦʣʽʥʝʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪʘʭ.  [3]. 

ʉʢʣʘʜʥʽ ʝʬʽʨʠ ʩʚʠʥʷʯʦʛʦ ʞʠʨʫ ʤʽʩʪʷʪʴ ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ, ʢʨʽʤ ʥʘʩʠʯʝʥʠʭ 

ʞʠʨʥʠʭ ʢʠʩʣʦʪ, ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʧʦʣʽʥʝʥʘʩʠʯʝʥʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ: ʣʽʥʦʣʝʚʫ, 

ʣʽʥʦʣʝʥʦʚʫ ʪʘ ʘʨʘʭʽʜʦʥʦʚʫ. ʃʽʥʦʣʝʚʘ ʢʠʩʣʦʪʘ ʜʦʩʠʪʴ ʧʦʰʠʨʝʥʘ ʩʝʨʝʜ 

ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʘ ʦʪ ʣʽʥʦʣʝʥʦʚʦʾ ʪʘ ʘʨʘʭʽʜʥʦʚʦʾ ʚ ʥʠʭ ʙʨʘʢʫʻ. ʃʽʥʦʣʝʚʘ 

ʢʠʩʣʦʪʘ ʥʘʜʭʦʜʠʪʴ ʚ ʦʨʛʘʥʽʟʤ ʨʘʟʦʤ ʟ ʨʦʩʣʠʥʥʦʶ ʾʞʝʶ, ʚʭʦʜʷʯʠ ʜʦ ʩʢʣʘʜʫ 

ʞʠʨʽʚ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ; ʣʽʥʦʣʝʥʦʚʘ ʞ ʪʘ ʘʨʘʭʽʜʦʥʦʚʘ ʩʠʥʪʝʟʫʶʪʴʩʷ ʟ 

ʦʩʪʘʥʥʴʦʾ. ʉʘʤʝ ʮʽ ʢʠʩʣʦʪʠ ʽ ʚʚʘʞʘʶʪʴʩʷ ʥʘʡʙʽʣʴʰ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʤʠ, ʘ 

ʞʠʨʠ, ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ ʚʦʥʠ ʚʭʦʜʷʪʴ, ʙʽʦʣʦʛʽʯʥʦ ʧʦʚʥʦʮʽʥʥʠʤʠ. [2]. 
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ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʢʦʚʠʭ ʪʘ ʧʦʨʦʜʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ 

ʞʠʨʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʣʘʜʫ ʪʨʠʣʽʮʝʨʠʜʽʚ ʭʨʝʙʪʦʚʦʛʦ ʩʘʣʘ.  

ʄʘʪʝʨʘ̔ʣʠ ʪʘ ʤʝʪʦʜʠ. ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʜʘʥʦʾ ʨʦʙʦʪʠ ʙʫʣʠ ʩʬʦʨʤʦʚʘʥʽ ʽ 

ʧʦʩʪʘʚʣʝʥʽ ʥʘ ʢʦʥʪʨʦʣʴʥʫ ʚʽʜʛʦʜʽʚʣʶ ʪʨʠ ʧʦʨʦʜʥʽ ʛʨʫʧʠ ʧʦʨʦʩʷʪ ʞʠʚʦʶ ʤʘʩʦʶ 

27-32 ʢʛ ʤʠʨʛʦʨʦʜʩʴʢʦʾ, ʚʝʣʠʢʦʾ ʙʽʣʦʾ ʧʦʨʽʜ ʪʘ ʣʘʥʜʨʘʩ (ʧʦ 12 ʛʦʣʽʚ ʚ ʢʦʞʥʽʡ).  

ɺ ʧʝʨʽʦʜ ʢʦʥʪʨʦʣʴʥʦʾ ʚʽʜʛʦʜʽʚʣʽ ʫʩʽ ʧʽʜʩʚʠʥʢʠ ʟʥʘʭʦʜʠʣʠʩʷ ʚ ʦʜʥʘʢʦʚʠʭ 

ʫʤʦʚʘʭ ʫʪʨʠʤʘʥʥʷ ʪʘ ʛʦʜʽʚʣʽ. ɼʣʷ ʚʠʚʯʝʥʥʷ ʷʢʦʩʪʽ ʩʘʣʘ ʚʽʜʙʠʨʘʣʠ ʧʨʦʙʠ 

ʭʨʝʙʪʦʚʦʛʦ ʩʘʣʘ ʥʘ ʨʽʚʥʽ 9-12-ʛʦ ʛʨʫʜʥʠʭ ʭʨʝʙʮʽʚ. ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ 

ʞʠʨʥʦʢʠʩʣʦʪʥʠʡ ʩʢʣʘʜ ʩʘʣʘ ʚʠʟʥʘʯʘʣʠ ʟʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ ʤʝʪʦʜʠʢʘʤʠ.  

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʩʘʣʘ ʩʚʠʥʝʡ ʤʠʨʛʦʨʦʜʩʴʢʦʾ, 

ʚʝʣʠʢʦʾ ʙʽʣʦʾ ʪʘ ʣʘʥʜʨʘʩ ʟʤʽʥʶʚʘʚʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʚʘʛʦʚʠʭ ʢʦʥʜʠʮʽʡ ʧʽʜʜʦʩʣʽʜʥʠʭ 

ʪʚʘʨʠʥ (ʪʘʙʣ. 1). ɺ ʩʘʣʽ ʩʚʠʥʝʡ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʦʨʽʜ ʟ ʞʠʚʦʶ ʤʘʩʦʶ 80 ʢʛ ʙʫʣʦ 

ʟʥʘʯʥʦ ʙʽʣʴʰʝ ʚʦʜʠ ʪʘ ʧʨʦʪʝʾʥʫ ʽ ʤʝʥʰʝ ʞʠʨʫ, ʥʽʞ ʫ ʩʚʠʥʝʡ ʮʠʭ ʞʝ ʧʦʨʽʜ ʟ 

ʞʠʚʦʶ ʤʘʩʦʶ 100 ʪʘ 125 ʢʛ.  

ʊʘʙʣʠʮʷ 1 

ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʭʨʝʙʪʦʚʦʛʦ ʩʘʣʘ ʩʚʠʥʝʡ ʨʽʟʥʠʭ ʧʦʨʽʜ ʽ ʚʘʛʦʚʠʭ ʢʦʥʜʠʮʽʡ, % 

ʇʦʢʘʟʥʠʢʠ 
ɺʘʛʦʚʽ 

ʢʦʥʜʠʮʽʾ, ʢʛ 

ʇʦʨʦʜʘ 

ʤʠʨʛʦʨʦʜʩʴʢʘ ʚʝʣʠʢʘ ʙʽʣʘ ʣʘʥʜʨʘʩ 

ɺʦʜʘ 

80 

100 

125 

6,79 

6,23 

5,79 

7,17 

6,40 

6,65 

7,37 

6,77 

6,48 

ʇʨʦʪʝʾʥ 

80 

100 

125 

1,42 

1,13 

1,02 

1,68 

1,53 

1,07 

1,67 

1,42 

1,12 

ɾʠʨ 

80 

100 

125 

91,79 

92,64 

93,19 

91,15 

92,17 

92,28 

90,96 

91,81 

92,40 

ʊʘʢ, ʫ ʩʚʠʥʝʡ ʤʠʨʛʦʨʦʜʩʴʢʦʾ ʧʦʨʦʜʠ ʧʨʠ ʟʘʙʦʾ ʾʭ ʫ 80 ʢʛ ʚ ʩʘʣʽ ʙʫʣʦ: 6,79 

% ʚʦʜʠ, 1,42 % ʧʨʦʪʝʾʥʫ ʪʘ 91,79 % ʞʠʨʫ, ʘ ʫ ʪʚʘʨʠʥ ʟ ʞʠʚʦʶ ʤʘʩʦʶ 100 ʢʛ ï 

ʚʽʜʧʦʚʽʜʥʦ 5,79; 1,02 ʪʘ 93,19 %. ɸʥʘʣʦʛʽʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʥʽ ʽ ʧʦ ʽʥʰʠʭ 

ʧʦʨʦʜʘʭ. ʊʘʢʠʤ ʯʠʥʦʤ, ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʞʠʚʦʾ ʤʘʩʠ ʪʚʘʨʠʥ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʟʘʢʦʥʦʤʽʨʥʝ ʟʤʝʥʰʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʚʦʣʦʛʠ ʪʘ ʧʨʦʪʝʾʥʫ ʽ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʞʠʨʫ 

ʚ ʭʨʝʙʪʦʚʦʤʫ ʩʘʣʽ. 

ɸʥʘʣʽʟ ʦʜʝʨʞʘʥʠʭ ʜʘʥʠʭ ʜʘʚ ʤʦʞʣʠʚʽʩʪʴ ʟôʷʩʫʚʘʪʠ ʽ ʤʽʞʧʦʨʦʜʥʫ ʨʽʟʥʠʮʶ 
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ʧʦ ʮʠʭ ʧʦʢʘʟʥʠʢʘʭ. ʅʘʡʤʝʥʰʝ ʚʦʜʠ ʽ ʧʨʦʪʝʾʥʫ ʙʫʣʦ ʚ ʩʘʣʽ ʩʚʠʥʝʡ ʤʠʨʛʦʨʦʜʩʴʢʦʾ 

ʧʦʨʦʜʠ ʽ ʥʘʡʙʽʣʴʰʝ ï ʫ ʣʘʥʜʨʘʩʽʚ. ɺʝʣʠʢʘ ʙʽʣʘ ʧʦʨʦʜʘ ʟʘʡʤʘʣʘ ʧʦ ʮʠʭ 

ʧʦʢʘʟʥʠʢʘʭ ʧʨʦʤʽʞʥʝ ʤʽʩʮʝ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʘʛʦʚʠʭ ʢʦʥʜʠʮʽʡ. ɺʽʨʦʛʽʜʥʘ ʨʽʟʥʠʮʷ 

ʧʦ ʢʽʣʴʢʦʩʪʽ ʚʦʜʠ ʚ ʭʨʝʙʪʦʚʦʤʫ ʩʘʣʽ ʚʽʜʤʽʯʝʥʘ ʣʠʰʝ ʤʽʞ ʣʘʥʜʨʘʩʘʤʠ ʪʘ 

ʤʠʨʛʦʨʦʜʩʴʢʦʶ ʧʦʨʦʜʦʶ. ʇʦ ʢʽʣʴʢʦʩʪʽ ʧʨʦʪʝʾʥʫ ʚ ʭʨʝʙʪʦʚʦʤʫ ʩʘʣʽ ʩʚʠʥʝʡ 

ʨʽʟʥʠʭ ʧʦʨʽʜ ʽ ʚʘʛʦʚʠʭ ʢʦʥʜʠʮʽʡ ʜʦʩʪʦʚʽʨʥʦʾ ʨʽʟʥʠʮʽ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ. ɺʩʝ ʮʝ 

ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʤʽʞ ʧʦʨʦʜʦʶ, ʟʘʙʽʡʥʦʶ ʤʘʩʦʶ ʪʚʘʨʠʥ ʽ ʷʢʽʩʪʶ ʩʘʣʘ ʽʩʥʫʻ 

ʧʝʚʥʠʡ ʚʟʘʻʤʦʟʚôʷʟʦʢ.  

ʅʘʤʠ ʙʫʣʠ ʚʠʚʯʝʥʽ ʜʝʷʢʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʘʣʘ, ʘ ʩʘʤʝ: ʯʠʩʣʦ 

ʦʤʠʣʝʥʥʷ, ʢʠʩʣʦʪʥʝ ʯʠʩʣʦ, ʧʦʯʘʪʢʦʚʘ ʽ ʢʽʥʮʝʚʘ ʪʝʤʧʝʨʘʪʫʨʫ ʧʣʘʚʣʝʥʥʷ. ɼʘʥʽ 

ʧʦʢʘʟʥʠʢʠ ʙʽʣʴʰ ʢʦʥʢʨʝʪʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʷʢʽʩʥʽ ʩʪʦʨʦʥʠ ʭʨʝʙʪʦʚʦʛʦ ʰʧʠʢʫ.  

ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʘʣʘ ʩʚʠʥʝʡ ʨʽʟʥʠʭ ʧʦʨʽʜ ʟʘʣʝʞʥʦ ʚʽʜ 

ʚʽʜʛʦʜʽʚʝʣʴʥʠʭ ʢʦʥʜʠʮʽʡ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 2. 

ʊʘʙʣʠʮʷ 2  

ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʭʨʝʙʪʦʚʦʛʦ ʩʘʣʘ ʩʚʠʥʝʡ ʨʽʟʥʠʭ 

ʧʦʨʽʜ ʽ ʚʘʛʦʚʠʭ ʢʦʥʜʠʮʽʡ 

ʇʦʢʘʟʥʠʢʠ ʇʦʨʦʜʘ 
ʄʘʩʘ, ʢʛ 

80 100 125 

ʏʠʩʣʦ ʦʤʠʣʝʥʥʷ 

ʄʠʨʛʦʨʦʜʩʴʢʘ 

ɺʝʣʠʢʘ ʙʽʣʘ 

ʃʘʥʜʨʘʩ 

189,7 

184,1 

197,9 

193,8 

199,1 

195,8 

192,3 

192,4 

189,2 

ʂʠʩʣʦʪʥʝ ʯʠʩʣʦ 

ʄʠʨʛʦʨʦʜʩʴʢʘ 

ɺʝʣʠʢʘ ʙʽʣʘ 

ʃʘʥʜʨʘʩ 

0,273 

0,499 

0,436 

0,276 

0,383 

0,652 

0,307 

0,274 

0,363 

ʁʦʜʥʝ ʯʠʩʣʦ 

ʄʠʨʛʦʨʦʜʩʴʢʘ 

ɺʝʣʠʢʘ ʙʽʣʘ 

ʃʘʥʜʨʘʩ 

50,43 

53,41 

57,51 

54,45 

53,97 

58,45 

53,36 

55,73 

59,45 

ʇʦʯʘʪʢʦʚʘ 

ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʣʘʚʣʝʥʥʷ, ʛʨʘʜ. 

ʄʠʨʛʦʨʦʜʩʴʢʘ 

ɺʝʣʠʢʘ ʙʽʣʘ 

ʃʘʥʜʨʘʩ 

29,7 

29,1 

28,1 

29,8 

25,5 

27,5 

29,4 

29,8 

27,5 

ʂʽʥʮʝʚʘ 

ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʣʘʚʣʝʥʥʷ, ʛʨʘʜ. 

ʄʠʨʛʦʨʦʜʩʴʢʘ 

ɺʝʣʠʢʘ ʙʽʣʘ 

ʃʘʥʜʨʘʩ 

45,7 

45,0 

44,0 

44,4 

43,6 

42,9 

45,9 

45,5 

41,4 

ʏʠʩʣʦ ʦʤʠʣʝʥʥʷ ʜʝʱʦ ʟʤʽʥʶʚʘʣʦʩʴ ʟʘʣʝʞʥʦ ʚʽʜ ʚʽʜʛʦʜʽʚʝʣʴʥʠʭ ʢʦʥʜʠʮʽʡ, 

ʘʣʝ ʜʘʥʘ ʨʽʟʥʠʮʷ ʥʝʜʦʩʪʦʚʽʨʥʘ. ʅʝ ʚʩʪʘʥʦʚʣʝʥʦ ʪʘʢʦʞ ʚʽʨʦʛʽʜʥʦʾ ʨʽʟʥʠʮʽ ʧʦ 



29 

ʜʘʥʦʤʫ ʧʦʢʘʟʥʠʢʫ ʽ ʤʽʞ ʧʦʨʦʜʘʤʠ. ʅʘʡʙʽʣʴʰ ʚʠʩʦʢʝ ʯʠʩʣʦ ʦʤʠʣʝʥʥʷ ʞʠʨʫ ʙʫʣʦ 

ʫ ʩʚʠʥʝʡ ʚʝʣʠʢʦʾ ʙʽʣʦʾ ʧʦʨʦʜʠ ʟ ʞʠʚʦʶ ʤʘʩʦʶ ʧʝʨʝʜ ʟʘʙʦʻʤ 100 ʢʛ (199,1) ʽ 

ʥʘʡʥʠʞʯʠʤ (184,1) ï ʟ ʞʠʚʦʶ ʤʘʩʦʶ 80 ʢʛ. ʋ ʣʘʥʜʨʘʩʽʚ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʚʘʛʦʚʠʭ 

ʢʦʥʜʠʮʽʡ ʯʠʩʣʦ ʦʤʠʣʝʥʥʷ ʟʤʝʥʰʫʚʘʣʦʩʷ. 

ʂʠʩʣʦʪʥʝ ʯʠʩʣʦ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʥʘʷʚʥʽʩʪʴ ʚʽʣʴʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʫ 

ʩʘʣʽ, ʪʘʢʦʞ ʢʦʣʠʚʘʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʚʘʛʦʚʠʭ ʢʦʥʜʠʮʽʡ. ʋ ʩʘʣʽ ʩʚʠʥʝʡ 

ʤʠʨʛʦʨʦʜʩʴʢʦʾ ʧʦʨʦʜʠ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʤʘʩʠ ʪʚʘʨʠʥ ʢʠʩʣʦʪʥʝ ʯʠʩʣʦ ʪʘʢʦʞ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʟ 0,273 (ʞʠʚʘ ʤʘʩʘ 80 ʢʛ) ʜʦ 0,307 ʤʘʩʘ 125 ʢʛ). 

ʋ ʚʝʣʠʢʦʾ ʙʽʣʦʾ ʪʘ ʣʘʥʜʨʘʩ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʤʝʥʰʝʥʥʷ 

ʢʠʩʣʦʪʥʦʛʦ ʯʠʩʣʘ. ɺ ʩʘʣʽ ʪʚʘʨʠʥ ʤʘʩʦʶ 125 ʢʛ ʚʩʽʭ ʧʦʨʽʜ ʢʠʩʣʦʪʥʝ ʯʠʩʣʦ 

ʚʠʨʽʚʥʶʚʘʣʦʩʴ. ʆʪʞʝ, ʚ ʩʘʣʽ ʩʚʠʥʝʡ ʚʝʣʠʢʦʾ ʙʽʣʦʾ ʧʦʨʦʜʠ ʽ ʣʘʥʜʨʘʩ ʚʽʣʴʥʠʭ 

ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʚʠʷʚʠʣʦʩʴ ʙʽʣʴʰʝ, ʥʽʞ ʫ ʤʠʨʛʦʨʦʜʩʴʢʦʾ. 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʡʦʜʥʦʛʦ ʯʠʩʣʘ, ʚʠʷʚʠʣʦʩʴ, ʱʦ ʟ ʚʽʢʦʤ ʮʝʡ ʧʦʢʘʟʥʠʢ ʜʝʱʦ 

ʟʨʦʩʪʘʚ. ʋ ʩʚʠʥʝʡ ʤʠʨʛʦʨʦʜʩʴʢʦʾ ʧʦʨʦʜʠ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʧʝʨʽʦʜʫ ʚʽʜʛʦʜʽʚʣʽ 

ʚʦʥʦ ʙʫʣʦ ʙʽʣʴʰ ʥʠʟʴʢʠʤ, ʥʽʞ ʫ ʚʝʣʠʢʦʾ ʙʽʣʦʾ ʽ ʣʘʥʜʨʘʩ. ʉʘʣʦ ʩʚʠʥʝʡ ʧʦʨʦʜʠ 

ʣʘʥʜʨʘʩ ʚʩʽʭ ʚʘʛʦʚʠʭ ʢʦʥʜʠʮʽʡ ʙʫʣʦ ʙʽʣʴʰ ʥʝʥʘʩʠʯʝʥʠʤ (ʡʦʜʥʝ ʯʠʩʣʦ 57,51-

59,45). ɸʣʝ ʜʦʩʪʦʚʽʨʥʦʾ ʤʽʞʧʦʨʦʜʥʦʾ ʨʽʟʥʠʮʽ ʧʦ ʚʝʣʠʯʠʥʽ ʡʦʜʥʦʛʦ ʯʠʩʣʘ ʥʝ 

ʚʩʪʘʥʦʚʣʝʥʦ.  

ɯʟ ʟʙʽʣʴʰʝʥʥʷʤ ʚʘʛʦʚʠʭ ʢʦʥʜʠʮʽʡ ʟʙʽʣʴʰʫʚʘʣʘʩʴ ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʥʷ 

ʩʘʣʘ. ʊʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʝʣʠʯʠʥʠ ʡʦʜʥʦʛʦ ʯʠʩʣʘ. ʏʠʤ ʚʠʱʝ 

ʡʦʜʥʝ ʯʠʩʣʦ ʞʠʨʽʚ ʪʠʤ ʥʠʞʯʘ ʡʦʛʦ ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʥʷ, ʪʠʤ ʙʽʣʴʰʝ ʚ ʥʴʦʤʫ 

ʥʝʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ. 

ɺ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʘʣʦ ʩʚʠʥʝʡ ʤʠʨʛʦʨʦʜʩʴʢʦʾ 

ʧʦʨʦʜʠ ʤʘʣʦ ʥʘʡʥʠʞʯʝ ʡʦʜʥʝ ʯʠʩʣʦ ʽ ʥʘʡʚʠʱʫ ʪʝʤʧʝʨʘʪʫʨʫ ʧʣʘʚʣʝʥʥʷ; ʫ 

ʣʘʥʜʨʘʩʽʚ - ʡʦʜʥʝ ʯʠʩʣʦ ʙʫʣʦ ʙʽʣʴʰ ʚʠʩʦʢʠʤ, ʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʥʷ ʙʽʣʴʰ 

ʥʠʟʴʢʦʶ. ʅʘ ʦʩʥʦʚʽ ʦʜʝʨʞʘʥʠʭ ʜʘʥʠʭ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʟʘʛʘʣʴʥʠʡ ʚʠʩʥʦʚʦʢ, ʱʦ 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʭʨʝʙʪʦʚʦʛʦ ʩʘʣʘ ʫ ʚʝʣʠʢʽʡ ʤʽʨʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʚʘʛʦʚʠʭ 

ʢʦʥʜʠʮʽʡ ʽ ʚ ʤʝʥʰʽʡ ï ʚʽʜ ʧʦʨʦʜʠ. 

ɹʫʚ ʚʠʚʯʝʥʠʡ ʞʠʨʥʦʢʠʩʣʦʪʥʠʡ ʩʢʣʘʜ ʭʨʝʙʪʦʚʦʛʦ ʩʘʣʘ ʩʚʠʥʝʡ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʦʨʽʜ. ʂʽʣʴʢʽʩʪʴ ʧʦʣʽʥʝʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʫ ʩʢʣʘʜʽ 



30 

ʪʨʠʛʣʽʮʝʨʠʜʽʚ ʭʨʝʙʪʦʚʦʛʦ ʩʘʣʘ ʩʚʠʥʝʡ ʨʽʟʥʠʭ ʧʦʨʽʜ ʟʤʝʥʰʫʻʪʴʩʷ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ 

ʞʠʚʦʾ ʤʘʩʠ ʩʚʠʥʝʡ. ʊʘʢʝ ʟʘʢʦʥʦʤʽʨʥʝ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʦʣʽʥʝʥʘʩʠʯʝʥʠʭ 

ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʚʩʪʘʥʦʚʣʝʥʦ ʜʣʷ ʚʩʽʭ ʧʦʨʽʜ, ʱʦ ʧʦʨʽʚʥʶʚʘʣʠʩʷ, ʽ 

ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ (ʈ> 0,9). 

ɺʩʪʘʥʦʚʣʝʥʘ ʽ ʤʽʞʧʦʨʦʜʥʘ ʨʽʟʥʠʮʷ ʧʦ ʢʽʣʴʢʦʩʪʽ ʣʽʥʦʣʝʚʦʾ, ʣʽʥʦʣʝʥʦʚʦʾ ʪʘ 

ʘʨʘʭʽʜʦʥʦʚʦʾ ʢʠʩʣʦʪ. ʃʽʥʦʣʝʚʦʾ ʢʠʩʣʦʪʠ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʙʽʣʴʰʝ ʚ ʩʘʣʽ ʩʚʠʥʝʡ 

ʚʝʣʠʢʦʾ ʙʽʣʦʾ ʧʦʨʦʜʠ ʽ ʤʝʥʰʝ - ʫ ʤʠʨʛʦʨʦʜʩʴʢʦʾ ʪʘ ʣʘʥʜʨʘʩ. 

ʂʨʽʤ ʪʦʛʦ, ʚʩʪʘʥʦʚʣʝʥʘ ʤʘʪʝʤʘʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʘ ʨʽʟʥʠʮʷ ʤʽʞ 

ʤʠʨʛʦʨʦʜʩʴʢʦʶ ʪʘ ʚʝʣʠʢʦʶ ʙʽʣʦʶ ʧʦʨʦʜʘʤʠ (ʈ>0,99), ʤʽʞ ʚʝʣʠʢʦʶ ʙʽʣʦʶ ʪʘ 

ʣʘʥʜʨʘʩʘʤʠ (ʈ>0,99), ʱʦ ʜʦʩʷʛʣʠ ʧʨʠ ʚʽʜʛʦʜʽʚʣʽ ʞʠʚʦʾ ʤʘʩʠ 125ʢʛ. ʋ ʪʚʘʨʠʥ ʟ 

ʞʠʚʦʶ ʤʘʩʦʶ 80 ʪʘ 100ʢʛ ʨʽʟʥʠʮʷ ʧʦʤʽʪʥʘ, ʘʣʝ ʤʘʪʝʤʘʪʠʯʥʦ ʥʝʜʦʩʪʦʚʽʨʥʘ. 

ʅʘʡʤʝʥʰʘ ʢʽʣʴʢʽʩʪʴ ʣʽʥʦʣʝʥʦʚʦʾ ʢʠʩʣʦʪʠ ʚʽʜʤʽʯʝʥʘ ʫ ʩʘʣʽ ʩʚʠʥʝʡ 

ʤʠʨʛʦʨʦʜʩʴʢʦʾ ʧʦʨʦʜʠ. ɺʩʪʘʥʦʚʣʝʥʘ ʜʦʩʪʦʚʽʨʥʘ ʨʽʟʥʠʮʷ ʧʦ ʢʽʣʴʢʦʩʪʽ ʜʘʥʦʾ 

ʢʠʩʣʦʪʠ ʤʽʞ ʪʚʘʨʠʥʘʤʠ ʚʝʣʠʢʦʾ ʙʽʣʦʾ ʪʘ ʤʠʨʛʦʨʦʜʩʴʢʦʾ ʧʦʨʽʜ, ʱʦ ʜʦʩʷʛʣʠ ʞʠʚʦʾ 

ʤʘʩʠ 100 ʽ 125ʢʛ (ʈ>0,9). ʄʽʞ ʚʝʣʠʢʦʶ ʙʽʣʦʶ ʧʦʨʦʜʦʶ ʪʘ ʣʘʥʜʨʘʩʘʤʠ ʮʷ 

ʨʽʟʥʠʮʷ ʙʫʣʘ ʟʥʘʯʥʦ ʤʝʥʰʦʶ ʽ ʜʦʩʪʦʚʽʨʥʘ ʣʠʰʝ ʜʣʷ ʪʚʘʨʠʥ, ʱʦ ʜʦʩʷʛʣʠ ʞʠʚʦʾ 

ʤʘʩʠ 80ʢʛ (ʈ>0,9). 

ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʞʠʚʦʾ ʤʘʩʠ ʩʚʠʥʝʡ ʥʘ ʚʽʜʛʦʜʽʚʣʽ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʪʝʥʜʝʥʮʽʷ 

ʜʦ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʥʘʡʙʽʣʴʰ ʘʢʪʠʚʥʦʾ ʘʨʘʭʽʜʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʚ 

ʪʨʠʛʣʽʮʝʨʠʜʘʭ ʩʘʣʘ ʩʚʠʥʝʡ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʦʨʽʜ 

ɺʠʩʥʦʚʢʠ. ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʩʘʣʘ, ʡʦʛʦ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʢʦʥʩʪʘʥʪʠ ʽ ʢʽʣʴʢʽʩʪʴ 

ʧʦʣʽʥʝʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʚ ʥʴʦʤʫ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʧʝʚʥʽʡ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʧʦʨʦʜʠ ʪʚʘʨʠʥ, ʾʭ ʚʽʢʫ ʽ ʚʘʛʦʚʠʭ ʢʦʥʜʠʮʽʡ. ɼʠʥʘʤʽʢʘ ʧʦʣʽʥʝʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ 

ʢʠʩʣʦʪ, ʚ ʩʘʣʽ ʩʚʠʥʝʡ ʤʠʨʛʦʨʦʜʩʴʢʦʾ, ʚʝʣʠʢʦʾ ʙʽʣʦʾ ʧʦʨʽʜ ʪʘ ʣʘʥʜʨʘʩ ʜʦʙʨʝ 

ʚʠʨʘʞʝʥʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʘʛʦʚʠʭ ʢʦʥʜʠʮʽʡ. ɿʙʽʣʴʰʝʥʥʷ ʞʠʚʦʾ ʤʘʩʠ ʪʚʘʨʠʥ 

ʚʝʜʝ ʜʦ ʟʘʢʦʥʦʤʽʨʥʦʛʦ ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʥʝʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʚ 

ʪʨʠʛʣʽʮʝʨʠʜʘʭ ʩʘʣʘ. 
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ʢ.ʙ.ʥ., ʜʦʮʝʥʪ 

ɹʽʣʷʻʚʘ ʂʘʪʝʨʠʥʘ ʆʣʝʛʽʚʥʘ 

ʩʪʫʜʝʥʪʢʘ ʤʘʛʽʩʪʨ ʧʝʨʰʦʛʦ ʨʦʢʫ ʥʘʚʯʘʥʥʷ, 

ʏʝʨʢʘʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʏʝʨʢʘʩʠ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʉʦʥʷʰʥʠʢ ʻ ʦʩʥʦʚʥʠʤ ʚʠʜʦʤ ʩʠʨʦʚʠʥʠ ʫ ʩʚʽʪʽ ʜʣʷ ʨʦʩʣʠʥʥʦʾ 

ʭʘʨʯʦʚʦʾ ʦʣʽʾ ʟʘ ʦʙʩʷʛʦʤ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʥʘ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʻ ʦʜʥʽʻʶ ʟʽ 

ʩʪʨʘʪʝʛʽʯʥʠʭ ʢʫʣʴʪʫʨ ʢʨʘʾʥʠ. ʊʝʥʜʝʥʮʽʷ ʟʙʽʣʴʰʝʥʥʷ ʩʚʽʪʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 

ʥʘʩʽʥʥʷ ʟʙʝʨʽʛʘʻʪʴʩʷ ʽ ʋʢʨʘʾʥʘ ʟʦʩʪʘʻʪʴʩʷ ʛʦʣʦʚʥʦʶ ʢʨʘʾʥʦʶïʚʠʨʦʙʥʠʢʦʤ 

ʥʘʩʽʥʥʷ ʟʘ ʜʘʥʠʤʠ ʌɸʆ. ɼʠʥʘʤʽʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʧʦʩʽʚʥʠʭ ʧʣʦʱ ʧʽʜ ʩʦʥʷʰʥʠʢʦʤ 

ʧʦʚôʷʟʘʥʝ ʟ ʚʠʩʦʢʦʶ ʨʝʥʪʘʙʝʣʴʥʽʩʪʶ ʡʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ɺʠʨʦʱʫʚʘʥʥʷ 

ʩʦʥʷʰʥʠʢʫ ʻ ʦʜʥʠʤ ʟ ʛʦʣʦʚʥʠʭ ʜʞʝʨʝʣ ʧʨʠʙʫʪʢʫ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ʨʽʟʥʠʭ ʬʦʨʤ ʚʣʘʩʥʦʩʪʽ. ɸʥʘʣʽʟ ʩʪʘʥʫ ʚʠʨʦʱʫʚʘʥʥʷ ʩʦʥʷʰʥʠʢʫ ʚ 

ʋʢʨʘʾʥʽ ʩʚʽʜʯʠʪʴ, ʱʦ ʡʦʛʦ ʧʦʩʽʚʥʽ ʧʣʦʱʽ ʟ 1990 ʜʦ 2017 ʨʦʢʫ ʟʨʦʩʣʠ ʚʪʨʠʯʽ ï ʟ 

1636 ʜʦ 6257 ʪʠʩ. ʛʘ. ɺʠʨʦʙʥʠʮʪʚʦ ʥʘʩʽʥʥʷ ʩʦʥʷʰʥʠʢʫ ʟʘ ʮʝʡ ʧʝʨʽʦʜ ʚʠʨʦʩʣʦ ʚ 7 

ʨʘʟʽʚ ʟ 1994 ʨʦʢʫ 1569 ʪʠʩ. ʪ ʥʘʩʽʥʥʷ, ʫ 2013 ʨʦʮʽ ï 11051 ʪʠʩ. ʪ. ʜʦ ʨʝʢʦʨʜʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʫ 2021 ʨʦʮʽ ï 13,5 ʤʣʥ. ʪ ʥʘʩʽʥʥʷ. ɺʧʨʦʜʦʚʞ ʮʠʭ 30 ʨʦʢʽʚ 

ʫʨʦʞʘʡʥʽʩʪʴ ʩʪʘʥʦʚʠʣʘ 0,89 ï 5,3 ʪ/ʛʘ.  

ʇʦʛʽʨʰʝʥʥʷ ʬʽʪʦʩʘʥʽʪʘʨʥʦʾ ʩʠʪʫʘʮʽʾ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚʠʤʘʛʘʻ ʷʢʽʩʥʦʾ ʦʮʽʥʢʠ 

ʩʪʘʥʫ ʽ ʚʠʟʥʘʯʝʥʥʷ ʥʘʧʨʷʤʢʽʚ ʧʝʨʝʙʫʜʦʚʠ ʝʥʪʦʤʦʢʦʤʧʣʝʢʩʽʚ ʘʛʨʦʙʽʦʮʝʥʦʟʽʚ 

ʩʦʥʷʰʥʠʢʫ ʜʣʷ ʨʦʟʨʦʙʢʠ ʝʢʦʣʦʛʽʯʥʦ ʟʦʨʽʻʥʪʦʚʘʥʠʭ ʧʨʠʡʦʤʽʚ ʫʧʨʘʚʣʽʥʥʷ 

ʜʠʥʘʤʽʢʦʶ ʯʠʩʝʣʴʥʦʩʪʽ ʧʦʧʫʣʷʮʽʡ. ʋ ʪʘʢʠʭ ʙʽʦʮʝʥʦʟʘʭ ʥʝʦʙʭʽʜʥʠʡ ʤʦʥʽʪʦʨʠʥʛ 

ʰʢʽʜʥʠʢʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʙôʻʢʪʠʚʥʦ ʦʮʽʥʠʪʠ ʩʪʘʥ ʝʥʪʦʤʦʢʦʤʧʣʝʢʩʽʚ.  

ɼʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʩʚʦʻʯʘʩʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʢʦʤʧʣʝʢʩʫ ʟʘʭʦʜʽʚ 

ʱʦʜʦ ʙʦʨʦʪʴʙʠ ʟ ʰʢʽʜʥʠʢʘʤʠ ʩʦʥʷʰʥʠʢʘ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʜʘʥʽ ʧʨʦ 
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ʚʠʜʦʚʠʡ ʩʢʣʘʜ ʰʢʽʜʥʠʢʽʚ, ʾʭ ʧʦʰʠʨʝʥʥʷ, ʪʝʨʤʽʥʠ ʾʭ ʨʦʟʚʠʪʢʫ, ʭʘʨʘʢʪʝʨʫ, ʦʙʩʷʛʫ 

ʧʦʰʢʦʜʞʝʥʥʷ, ʘ ʪʘʢʦʞ ʧʨʦ ʾʭ ʪʨʦʬʽʯʥʽ ʟʚôʷʟʢʠ. 

ʌʘʟʠ ʨʦʟʚʠʪʢʫ ʩʦʥʷʰʥʠʢʘ, ʟʘʣʝʞʥʦ ʚʽʜ ʨʝʛʽʦʥʫ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ 

ʩʫʪʪʻʚʦ ʟʤʽʥʶʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʚʠʜʦʚʠʡ ʩʢʣʘʜ ʽ ʜʠʥʘʤʽʢʘ ʯʠʩʝʣʴʥʦʩʪʽ ʢʦʤʘʭ-

ʬʽʪʦʬʘʛʽʚ ʫ ʨʽʟʥʽ ʨʦʢʠ ʚʠʨʦʱʫʚʘʥʥʷ ʩʦʥʷʰʥʠʢʫ ʟʤʽʥʶʶʪʴʩʷ. ʆʪʞʝ ʰʢʽʜʣʠʚʘ 

ʝʥʪʦʤʦʬʘʫʥʘ ʩʦʥʷʰʥʠʢʦʚʦʛʦ ʘʛʨʦʮʝʥʦʟʫ ʜʦʚʦʣʽ ʯʠʩʣʝʥʥʘ, ʾʾ ʩʣʽʜ ʚʩʝʙʽʯʥʦ 

ʚʠʚʯʘʪʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʦʟʚʠʪʢʫ, ʘ ʪʘʢʦʞ 

ʩʪʘʣʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʥʘ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽʡ ʦʩʥʦʚʽ. 

ʄʝʪʘ. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʝʥʪʦʤʦʬʘʫʥʠ ʘʛʨʦʮʝʥʦʟʽʚ 

ʩʦʥʷʰʥʠʢʘ; ʚʠʟʥʘʯʝʥʥʷ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʰʢʽʜʣʠʚʦʾ ʝʥʪʦʤʦʬʘʫʥʠ ʪʘ ʚʠʚʯʝʥʥʷ 

ʦʩʥʦʚʥʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʜʠʥʘʤʽʢʫ ʯʠʩʝʣʴʥʦʩʪʽ ʧʦʧʫʣʷʮʽʡ ʦʢʨʝʤʠʭ 

ʚʠʜʽʚ. 

ʄʘʪʝʨʽʘʣ ʽ ʤʝʪʦʜʠ. ʄʘʪʝʨʽʘʣʦʤ ʜʦ ʚʠʚʯʝʥʥʷ ʝʥʪʦʤʦʢʦʤʧʣʝʢʩʫ 

(ʰʢʽʜʥʠʢʠ) ʚ ʘʛʨʦʮʝʥʦʟʘʭ ʩʦʥʷʰʥʠʢʘ ʧʦʩʣʫʞʠʣʠ ʚʣʘʩʥʽ ʟʙʦʨʠ ʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, 

ʧʨʦʚʝʜʝʥʽ ʧʨʦʪʷʛʦʤ 2017 ï 2021 ʨʦʢʽʚ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ʯʘʩʪʠʥʫ ʨʦʙʦʪʠ 

ʚʠʢʦʥʘʥʦ ʚ ʘʛʨʦʮʝʥʦʟʘʭ ʛʦʩʧʦʜʘʨʩʪʚʘ çɺʝʣʠʢʦ-ʍʫʪʽʨʩʴʢʝè ʏʦʨʥʦʙʘʾʚʩʴʢʦʛʦ 

ʨʘʡʦʥʫ, çɻʦʣʦʚʢʽʚʩʴʢʝè ʏʠʛʠʨʠʥʩʴʢʦʛʦ ʨʘʡʦʥʫ, ʘʛʨʦʭʦʣʜʠʥʛʽʚ ʋʨʦʞʘʡ (ʩ. 

ʈʦʪʤʠʩʪʨʽʚʢʘ ʉʤʽʣʷʥʩʴʢʦʛʦ ʨʘʡʦʥʫ) ʪʘ ʅʽʙʫʣʦʥ (ʩ. ʇʽʱʘʥʝ ɿʦʣʦʪʦʥʽʩʴʢʦʛʦ 

ʨʘʡʦʥ), ʘʛʨʦʬʽʨʤʠ  ʊʆɺ ʽʤ. ʏʢʘʣʦʚʘ ʚ ʤ. ʅʦʚʦʤʠʨʛʦʨʦʜʽ ʂʽʨʦʚʦʛʨʘʜʩʴʢʦʾ 

ʦʙʣʘʩʪʽ. 

ʇʨʦʚʝʜʝʥʽ ʧʦʣʴʦʚʽ, ʚʠʨʦʙʥʠʯʽ ʪʘ ʣʘʙʦʨʘʪʦʨʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʷʢʽ 

ʚʢʣʶʯʘʣʠ: ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʰʢʽʜʥʠʢʽʚ; ʚʠʟʥʘʯʝʥʥʷ 

ʚʠʜʦʚʦʾ ʧʨʠʥʘʣʝʞʥʦʩʪʽ ʚʠʷʚʣʝʥʠʭ ʚʠʜʽʚ ʢʦʤʘʭ; ʚʠʟʥʘʯʝʥʥʷ ʜʦʤʽʥʫʶʯʠʭ ʚʠʜʽʚ, 

ʷʢʽ ʩʪʘʥʦʚʣʷʪʴ ʧʦʪʝʥʮʽʡʥʫ ʥʝʙʝʟʧʝʢʫ ʚ ʘʛʨʦʮʝʥʦʟʘʭ ʥʘ ʦʩʥʦʚʽ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ. ɺ ʤʦʥʽʪʦʨʠʥʛʫ ʰʢʽʜʥʠʢʽʚ ʫʨʘʭʦʚʫʚʘʣʠ ʧʦʢʘʟʥʠʢʠ ʧʦʛʦʜʠ ʽ ʢʣʽʤʘʪʫ 

ʥʘ ʪʝʨʠʪʦʨʽʾ ʎʝʥʪʨʘʣʴʥʦʛʦ ʃʽʩʦʩʪʝʧʫ, ʟʦʢʨʝʤʘ ʩʝʨʝʜʥʴʦʨʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʦʧʘʜʽʚ, 

ʩʝʨʝʜʥʴʦʜʦʙʦʚʫ ʪʝʤʧʝʨʘʪʫʨʫ, ʩʫʤʫ ʨʽʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨ. ɼʘʥʽ ʦʪʨʠʤʘʥʽ ʫ 

ʦʙʣʘʩʥʠʭ ʛʽʜʨʦʤʝʪʝʦʩʪʘʥʮʽʷʭ ʏʝʨʢʘʩʴʢʦʾ ʪʘ ʂʽʨʦʚʦʛʨʘʜʩʴʢʦʾ ʦʙʣʘʩʪʝʡ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ 2016-

2018 ʨʨ. ʚ ʘʛʨʦʮʝʥʦʟʘʭ ʩʦʥʷʰʥʠʢʘ ʥʘ ʪʝʨʠʪʦʨʽʾ ʎʝʥʪʨʘʣʴʥʦʛʦ ʃʽʩʦʩʪʝʧʫ 
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ʋʢʨʘʾʥʠ, ʚʠʷʚʣʝʥʦ 21 ʚʠʜ ʬʽʪʦʬʘʛʽʚ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ 4 ʨʷʜʽʚ: Coleoptera, 

Lepidoptera, Homoptera, Diptera ʪʘ 11 ʨʦʜʠʥ. ʅʘʡʙʽʣʴʰ ʧʦʚʥʦ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʨʦʜʠʥʘ Noctuidae ï 8 ʚʠʜʽʚ (ʨʠʩ.1.). 

 

ʈʠʩ. 1. ɺʠʜʦʚʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʤʧʣʝʢʩʫ ʬʽʪʦʬʘʛʽʚ ʚ ʘʛʨʦʮʝʥʦʟʘʭ 

ʩʦʥʷʰʥʠʢʘ ʥʘ ʪʝʨʠʪʦʨʽʾ ʎʝʥʪʨʘʣʴʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ (2017-2021 ʨʨ.) 

ɸʥʘʣʽʟ ʟʙʦʨʽʚ ʧʦʢʘʟʘʚ, ʱʦ ʩʝʨʝʜ ʚʠʷʚʣʝʥʠʭ ʚʠʜʽʚ ʬʽʪʦʬʘʛʽʚ ʥʘʡʙʽʣʴʰ 

ʯʠʩʝʣʴʥʠʤʠ ʙʫʣʠ ʪʘʢʽ ʰʢʽʜʥʠʢʠ ʨʦʩʣʠʥ: ʩʦʚʢʘ ʩʦʥʷʰʥʠʢʦʚʘ (Homoeʦsoma 

nebulellum), ʩʦʚʢʘ ʦʟʠʤʘ (Agrotis segetum), ʩʦʚʢʘ ʩ-ʯʦʨʥʝ (Xestia c-nigrum), ʩʦʚʢʘ 

ʦʢʣʠʯʥʘ (Agrotis exclamationis), ʩʦʚʢʘ ʢʘʧʫʩʪʷʥʘ (Mamestra brassicae), 

ʙʘʚʦʚʥʠʢʦʚʘ ʩʦʚʢʘ (Helicoverpa armigera), ʧʽʚʜʝʥʥʠʡ ʩʽʨʠʡ ʜʦʚʛʦʥʦʩʠʢ 

(Tanymecus dilaticollis), ʢʦʚʘʣʠʢ ʧʦʩʽʚʥʠʡ (Athous sputator), ʩʦʥʷʰʥʠʢʦʚʘ ʤʽʣʴ, 

ʘʙʦ ʚʦʛʥʽʚʢʘ (Homoesoma nebulellum), ʛʝʣʽʭʨʠʟʦʚʘ ʧʦʧʝʣʠʮʷ (Brachycaudus 

heliychrisi), ʢʦʚʘʣʠʢ ʧʦʩʽʚʥʠʡ (Athous sputator), ʢʦʚʘʣʠʢ ʯʦʨʥʠʡ (A. niger). ʗʨʦʚʘ 

ʩʦʚʢʘ (Amphipoea fucosa), ʧʽʚʜʝʥʥʠʡ ʯʦʨʥʠʡ ʜʦʚʛʦʥʦʩʠʢ (Psalidium maxillosum), 

ʞʫʞʝʣʠʮʷ ʭʣʽʙʥʘ ʚʝʣʠʢʘ (Zabrus spinipes) ʪʨʘʧʣʷʣʠʩʴ ʦʜʠʥʠʯʥʠʤʠ 

ʝʢʟʝʤʧʣʷʨʘʤʠ. 

ɺ ʫʤʦʚʘʭ ʎʝʥʪʨʘʣʴʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʨʦʩʣʠʥʠ ʩʦʥʷʰʥʠʢʘ ʧʦʰʢʦʜʞʫʶʪʴ 17 

ʚʠʜʽʚ ʢʦʤʘʭ, ʱʦ ʩʪʘʥʦʚʣʷʪʴ ʛʨʫʧʫ ʧʦʣʽʬʘʛʽʚ, ʦʣʽʛʦʬʘʛʠ ʪʘ ʤʦʥʦʬʘʛʠ ʩʪʘʥʦʚʣʷʪʴ 

ʧʦ 2 ʚʠʜʠ ʚʽʜʧʦʚʽʜʥʦ. ʆʩʦʙʣʠʚʦ ʰʠʨʦʢʠʤʠ ʪʨʦʬʽʯʥʠʤʠ ʟʚôʷʟʢʘʤʠ ʚʠʨʽʟʥʷʶʪʴʩʷ 

ʤʝʪʝʣʠʢʠ ï ʙʘʚʦʚʥʠʢʦʚʘ ʩʦʚʢʘ, ʩʦʚʢʘ ʛʘʤʤʘ, ʩʦʚʢʘ ʩ-ʯʦʨʥʝ, ʣʫʯʥʠʡ ʤʝʪʝʣʠʢ, ʘ 

ʪʘʢʦʞ ʞʫʢʠ ï ʜʦʚʛʦʥʦʩʠʢ ʩʽʨʠʡ ʪʘ ʯʦʨʥʠʡ, ʢʦʚʘʣʠʢ ʧʦʩʽʚʥʠʡ. 

Lepidoptera; 10Coleoptera; 9

Diptera; 1 Homoptera; 1
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ʈʠʩ. 2. ʊʨʦʬʽʯʥʘ ʩʧʝʮʽʘʣʽʟʘʮʽʷ ʬʽʪʦʬʘʛʽʚ ʚ ʘʛʨʦʮʝʥʦʟʘʭ ʩʦʥʷʰʥʠʢʘ 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʴ ʩʽʨʠʡ ʜʦʚʛʦʥʦʩʠʢ ʟʘʩʝʣʷʚ ʜʦ 65% 

ʩʦʥʷʰʥʠʢʦʚʠʭ ʧʦʣʽʚ ʽʟ ʩʝʨʝʜʥʴʦʶ ʱʽʣʴʥʽʩʪʶ 0,1-2,0 ʝʢʟ./ʤ2 ɾʫʢʠ 

ʧʦʰʢʦʜʞʫʚʘʣʠ ʚʽʜ 3 ʜʦ 21 % ʨʦʩʣʠʥ ʩʦʥʷʰʥʠʢʫ ʚ ʩʣʘʙʢʦʤʫ ʽ ʩʝʨʝʜʥʴʦʤʫ 

ʩʪʫʧʝʥʷʭ. ɯʤʘʛʦ ʯʦʨʥʦʛʦ ʜʦʚʛʦʥʦʩʠʢʘ ʟʘʩʝʣʷʣʠ 18% ʧʦʩʽʚʽʚ ʩʦʥʷʰʥʠʢʘ. ɿʘ 

ʚʠʩʦʢʦʾ ʯʠʩʝʣʴʥʦʩʪʽ ʜʦʚʛʦʥʦʩʠʢʠ ʧʦʚʥʽʩʪʶ ʟʥʠʱʫʚʘʣʠ ʣʠʩʪʢʦʚʽ ʧʣʘʩʪʠʥʢʠ 

ʩʦʥʷʰʥʠʢʫ. ɾʫʢʠ ʧʦʰʢʦʜʞʫʚʘʣʠ ʚʽʜ 3 ʜʦ 11% ʨʦʩʣʠʥ ʫ ʩʣʘʙʢʦʤʫ ʩʪʫʧʝʥʽ. 

ʅʘʡʙʽʣʴʰ ʰʢʽʜʣʠʚʽ ʜʦʚʛʦʥʦʩʠʢʠ ʫ ʨʘʥʥʽʡ ʧʝʨʽʦʜ ʨʦʩʪʫ ʨʦʩʣʠʥ ʩʦʥʷʰʥʠʢʘ.  

ɾʫʢʠ ʧʽʱʘʥʦʛʦ ʤʽʜʷʢʘ ʟʘʩʝʣʷʣʠ ʚʽʜ 5 ʜʦ 70% ʧʦʩʽʚʽʚ ʢʫʣʴʪʫʨʠ. ʉʝʨʝʜʥʷ 

ʱʽʣʴʥʽʩʪʴ ʾʭ ʥʘ ʧʦʩʽʚʘʭ ʢʦʣʠʚʘʣʘʩʷ ʚ ʤʝʞʘʭ 0,4-5,0 ʝʢʟ./ʤ2. ɾʫʢʠ ʧʦʰʢʦʜʞʫʚʘʣʠ 

ʚʽʜ 2 ʜʦ 10% ʨʦʩʣʠʥ ʢʫʣʴʪʫʨʠ. ʐʢʦʜʠ ʟʘʚʜʘʶʪʴ ʞʫʢʠ ʟ ʪʨʝʪʴʦʾ ʜʝʢʘʜʠ ʢʚʽʪʥʷ ʜʦ 

ʧʝʨʰʦʾ ʜʝʢʘʜʠ ʯʝʨʚʥʷ. 

ʃʠʯʠʥʢʠ ʢʦʚʘʣʠʢʽʚ ʟʘʩʝʣʷʣʠ ʚʽʜ 10 ʜʦ 90% ʧʦʩʽʚʽʚ. ʉʝʨʝʜʥʷ ʱʽʣʴʥʽʩʪʴ 

ʜʨʦʪʷʥʠʢʽʚ ʩʪʘʥʦʚʠʣʘ 0,5-8 ʝʢʟ./ʤ2. ʅʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʩʝʨʝʜʥʷ ʱʽʣʴʥʽʩʪʴ 

ʢʦʚʘʣʠʢʽʚ ʜʦʩʷʛʘʣʘ 8-15 ʝʢʟ./ʤ2. ʃʠʯʠʥʢʠ ʧʦʰʢʦʜʞʫʚʘʣʠ ʚʽʜ 5 ʜʦ 28% ʨʦʩʣʠʥ 

ʩʦʥʷʰʥʠʢʫ. ɼʨʦʪʷʥʠʢʠ ʟʥʠʱʫʚʘʣʠ ʧʨʦʨʦʩʪʢʠ, ʚʠʛʨʠʟʘʣʠ ʛʣʠʙʦʢʽ ʭʦʜʠ ʫ 

ʧʽʜʟʝʤʥʽʡ ʯʘʩʪʠʥʽ ʩʪʝʙʣʘ, ʦʙôʾʜʘʣʠ ʢʦʨʽʥʥʷ. 

ɻʫʩʝʥʠʮʽ ʧʽʜʛʨʠʟʘʶʯʠʭ ʩʦʚʦʢ ʪʨʘʧʣʷʣʠʩʷ ʥʘ ʧʦʣʷʭ ʩʦʥʷʰʥʠʢʫ ʫ ʚʝʣʠʢʽʡ 

ʢʽʣʴʢʦʩʪʽ. ɺʦʥʠ ʧʦʰʢʦʜʞʫʚʘʣʠ ʚʽʜ 5 ʜʦ 20% ʨʦʩʣʠʥ ʢʫʣʴʪʫʨʠ. ɻʫʩʝʥʠʮʽ 

ʧʦʰʢʦʜʞʫʚʘʣʠ ʢʦʨʝʥʝʚʫ ʰʠʡʢʫ ʽ ʤʦʣʦʜʽ ʩʪʝʙʣʘ ʩʭʦʜʽʚ, ʣʠʩʪʢʠ. ʅʘʡʙʽʣʴʰʫ 

ʧʦʰʢʦʜʞʝʥʽʩʪʴ ʩʭʦʜʽʚ ʛʫʩʝʥʠʮʷʤʠ ʩʦʚʦʢ ʚʠʷʚʣʝʥʦ ʫ 2021 ʨʦʮʽ. 

ɺʣʽʪʢʫ ʣʠʩʪʷ ʩʦʥʷʰʥʠʢʫ ʧʦʰʢʦʜʞʫʚʘʣʦʩʷ ʛʫʩʝʥʠʮʷʤʠ ʣʠʩʪʦʛʨʠʟʫʯʠʭ 

ʩʦʚʦʢ: ʩʦʚʢʠ-ʛʘʤʤʠ, ʉ-ʯʦʨʥʦʾ ʪʘ ʙʘʚʦʚʥʠʢʦʚʦʾ. ʉʝʨʝʜʥʷ ʱʽʣʴʥʽʩʪʴ ʛʫʩʝʥʠʮʴ 

ʢʦʣʠʚʘʣʘʩʷ ʚʽʜ 0,5 ʜʦ 6,8 ʝʢʟ./ʤ2. ɻʫʩʝʥʠʮʽ ʧʦʰʢʦʜʞʫʚʘʣʠ 4-72% ʨʦʩʣʠʥ 

ʩʦʥʷʰʥʠʢʫ. ɿ 2018 ʨʦʢʫ ʥʘʨʦʩʪʘʻ ʯʠʩʝʣʴʥʽʩʪʴ ʙʘʚʦʚʥʠʢʦʚʦʾ ʩʦʚʢʠ. 

ʧʦʣʽʬʘʛʠ; 17

ʦʣʽʛʦʬʘʛʠ; 2

ʤʦʥʦʬʘʛʠ; 2
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ʋ ʬʘʟʫ 4-5 ʩʧʨʘʚʞʥʽʭ ʣʠʩʪʢʽʚ ʨʦʩʣʠʥʠ ʩʦʥʷʰʥʠʢʫ ʟʘʩʝʣʷʣʠ ʛʫʩʝʥʠʮʽ 

ʧʝʨʰʦʛʦ ʧʦʢʦʣʽʥʥʷ ʣʫʯʥʦʛʦ ʤʝʪʝʣʠʢʘ, ʧʨʠ ʮʴʦʤʫ ʘʢʪʠʚʥʦ ʩʢʝʣʝʪʫʚʘʣʠ ʣʠʩʪʢʠ. 

ɻʫʩʝʥʠʮʽ ʜʨʫʛʦʛʦ ʧʦʢʦʣʽʥʥʷ ʢʨʽʤ ʣʠʩʪʢʽʚ ʧʦʰʢʦʜʞʫʚʘʣʠ ʢʦʰʠʢʠ ʽ ʩʪʝʙʣʘ. ʋ 

2017 ʨʦʮʽ ʥʘ ʧʦʩʽʚʘʭ ʩʦʥʷʰʥʠʢʘ ʚʠʷʚʣʝʥʽ ʣʦʢʘʣʴʥʽ ʦʩʝʨʝʜʢʠ ʣʫʯʥʦʛʦ ʤʝʪʝʣʠʢʘ ʟ 

ʤʘʢʩʠʤʘʣʴʥʦʶ ʱʽʣʴʥʽʩʪʶ ʛʫʩʝʥʠʮʴ 15-35 ʝʢʟ./ʤ2. 

ʋ 2017-2019 ʨʦʢʘʭ ʚ ʘʛʨʦʮʝʥʦʟʘʭ ʩʦʥʷʰʥʠʢʫ ʚʠʷʚʣʝʥʽ ʦʩʝʨʝʜʢʠ ʚʫʩʘʯʘ 

ʩʦʥʷʰʥʠʢʦʚʦʛʦ. ʉʝʨʝʜʥʷ ʱʽʣʴʥʽʩʪʴ ʚʫʩʘʯʘ ʩʪʘʥʦʚʠʣʘ 1-5 ʝʢʟ. ʥʘ ʩʪʝʙʣʦ. ɺʽʥ 

ʧʦʰʢʦʜʞʫʚʘʚ 13% ʩʦʥʷʰʥʠʢʫ. ʋ ʬʘʟʫ ʢʚʽʪʫʚʘʥʥʷ ʩʦʥʷʰʥʠʢʫ ʢʦʰʠʢʠ ʟʘʩʝʣʷʣʠ 

ʛʫʩʝʥʠʮʽ ʩʦʥʷʰʥʠʢʦʚʦʾ ʚʦʛʥʽʚʢʠ. ʐʢʽʜʥʠʢ ʟʘʩʝʣʷʚ 6-32% ʧʦʣʽʚ ʽʟ ʩʝʨʝʜʥʴʦʶ 

ʱʽʣʴʥʽʩʪʶ 1-3,5% ʝʢʟ./ʨʦʩʣʠʥʫ. ɻʫʩʝʥʠʮʽ ʧʦʰʢʦʜʞʫʚʘʣʠ 2-16% ʢʦʰʠʢʽʚ. 

ɺ ʧʦʩʽʚʘʭ ʩʦʥʷʰʥʠʢʫ ʤʘʩʦʚʠʤ ʚʠʜʦʤ ʻ ʛʝʣʽʭʨʠʟʦʚʘ ʧʦʧʝʣʠʮʷ. ʇʦʧʝʣʠʮʽ 

ʧʦʯʘʣʠ ʟʘʩʝʣʷʪʠ ʧʦʩʽʚʠ ʩʦʥʷʰʥʠʢʫ ʫ ʬʘʟʫ ʫʪʚʦʨʝʥʥʷ ʩʫʮʚʽʪʴ. ʄʘʢʩʠʤʘʣʴʥʫ 

ʟʘʩʝʣʝʥʽʩʪʴ ʧʦʩʽʚʽʚ ʢʫʣʴʪʫʨʠ ʰʢʽʜʥʠʢʘʤʠ ʚʠʟʥʘʯʝʥʦ ʫ ʬʘʟʠ ʢʚʽʪʫʚʘʥʥʷ ʪʘ 

ʥʘʣʠʚʫ ʟʝʨʥʘ. ʋ 2018 ʨʦʮʽ ʧʦʧʝʣʠʮʽ ʟʘʩʝʣʷʣʠ ʚʽʜ 20 ʜʦ 60% ʦʙʩʪʝʞʝʥʠʭ ʧʦʩʽʚʽʚ 

ʩʦʥʷʰʥʠʢʫ. ʅʘʡʙʽʣʴʰʫ ʯʠʩʝʣʴʥʽʩʪʴ ʧʦʧʝʣʠʮʴ ʙʫʣʦ ʚʽʜʤʽʯʝʥʦ ʫ 2019 ʨʦʮʽ ï 85% 

ʨʦʩʣʠʥ ʙʫʣʠ ʟʘʩʝʣʝʥʽ ʧʦʧʝʣʠʮʷʤʠ. 

ʇʨʦʚʝʜʝʥʽ ʥʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʚʠʜʦʚʦʤʫ ʩʢʣʘʜʽ ʽ 

ʯʠʩʝʣʴʥʦʩʪʽ ʢʦʤʘʭ-ʰʢʽʜʥʠʢʽʚ ʫ ʧʦʩʽʚʘʭ ʩʦʥʷʰʥʠʢʘ, ʱʦ ʤʝʞʫʶʪʴ ʟ ʨʽʟʥʠʤʠ 

ʙʽʦʪʦʧʘʤʠ. ʇʨʠ ʚʠʚʯʝʥʥʽ ʩʪʘʮʽʦʥʘʣʴʥʦʾ ʧʨʠʫʨʦʯʝʥʦʩʪʽ ʬʽʪʦʬʘʛʽʚ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, 

ʱʦ ʚ ʘʛʨʦʮʝʥʦʟʘʭ ʩʦʥʷʰʥʠʢʘ ʥʘ ʪʝʨʠʪʦʨʽʾ ʎʝʥʪʨʘʣʴʥʦʛʦ ʃʽʩʦʩʪʝʧʫ 

ʧʝʨʝʚʘʞʘʶʪʴ ʚʠʜʠ, ʱʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚ ʫʤʦʚʘʭ ʩʪʝʧʦʚʠʭ ʣʘʥʜʰʘʬʪʽʚ 18 ʚʠʜʽʚ. 

ɼʦ ʚʦʣʦʛʠʭ ʣʫʢʽʚ ʧʨʠʫʨʦʯʝʥʦ 9 ʚʠʜʽʚ. ʉʝʨʝʜ ʚʠʷʚʣʝʥʠʭ ʚʠʜʽʚ ʬʽʪʦʬʘʛʽʚ 

ʝʚʨʽʙʽʦʥʪʥʠʤʠ ʚʠʜʘʤʠ ʻ ʢʘʧʫʩʪʷʥʘ ʩʦʚʢʘ, ʩʦʚʢʘ ʛʘʤʤʘ, ʦʟʠʤʘ ʩʦʚʢʘ, 

ʙʘʚʦʚʥʠʢʦʚʘ ʩʦʚʢʘ, ʤʽʜʣʷʢ ʩʪʝʧʦʚʠʡ, ʱʦ ʩʢʣʘʜʘʶʪʴ 23% ʚʠʷʚʣʝʥʠʭ ʚʠʜʽʚ ʽ 

ʧʦʰʠʨʝʥʽ ʫ ʚʩʽʭ ʨʦʩʣʠʥʥʠʭ ʘʩʦʮʽʘʮʽʷʭ. 

ɼʣʷ ʚʠʚʯʝʥʥʷ ʭʘʨʘʢʪʝʨʫ ʨʦʟʧʦʜʽʣʝʥʥʷ ʬʽʪʦʬʘʛʽʚ ʫ ʧʦʩʽʚʘʭ ʩʦʥʷʰʥʠʢʘ, ʤʠ 

ʧʨʦʘʥʘʣʽʟʫʚʘʣʠ ʷʢʽ ʬʘʢʪʦʨʠ ʚʧʣʠʚʘʣʠ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʝʥʪʦʤʦʢʦʤʧʣʝʢʩʫ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʘ ʯʠʩʝʣʴʥʽʩʪʴ ʬʽʪʦʬʘʛʽʚ 

ʚʽʜʤʽʯʝʥʘ ʥʘ ʚʽʜʩʪʘʥʽ ʜʦ 10 ʤ ʚʽʜ ʢʨʘʶ ʘʛʨʦʮʝʥʦʟʫ. ʏʠʤ ʜʘʣʽ ʚʽʜ ʢʨʘʶ ʧʦʣʷ, 

ʱʽʣʴʥʽʩʪʴ ʬʽʪʦʬʘʛʽʚ ʩʢʦʨʦʯʫʻʪʴʩʷ ʫ 5-10 ʨʘʟʽʚ. ʅʘʡʤʝʥʰʘ ʱʽʣʴʥʽʩʪʴ ʙʫʣʘ 
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ʚʠʷʚʣʝʥʘ ʥʘ ʚʽʜʩʪʘʥʽ ʜʦ 100 ʤ. ʅʘʤʠ ʚʽʜʤʽʯʝʥʦ, ʱʦ ʨʘʟʦʤ ʽʟ ʱʽʣʴʥʽʩʪʶ, ʚʠʜʦʚʘ 

ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʰʢʽʜʥʠʢʽʚ ʧʦʩʪʫʧʦʚʦ ʩʧʘʜʘʻ ʚʽʜ ʦʢʨʘʾʥ ʜʦ ʮʝʥʪʨʫ ʧʦʣʷ. ʊʘʢ, ʥʘ 

ʚʝʛʝʪʫʶʯʠʭ ʨʦʩʣʠʥʘʭ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʟʘ 10 ʤ ʚʽʜ ʢʨʘʶ ʧʦʣʷ ʚʠʷʚʣʝʥʦ 20 ʚʠʜʽʚ 

ʬʽʪʦʬʘʛʽʚ, ʪʦʜʽ ʷʢ ʟʘ 100 ʤ ʚʽʜ ʢʨʘʶ ï ʚʠʷʚʣʝʥʦ 9 ʚʠʜʽʚ. 

ʋ ʨʽʟʥʠʭ ʬʦʨʤʘʮʽʷʭ ʪʨʘʚôʷʥʠʩʪʦʾ ʨʦʩʣʠʥʥʦʩʪʽ ʟʤʽʥʶʻʪʴʩʷ ʚʠʜʦʚʘ ʽ 

ʢʽʣʴʢʽʩʥʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʬʽʪʦʬʘʛʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʥʦ ʚʧʣʠʚʘʻ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ʝʥʪʦʤʦʢʦʤʧʣʝʢʩʫ ʚ ʘʛʨʦʮʝʥʦʟʘʭ ʩʦʥʷʰʥʠʢʘ. 

 

ʈʠʩ. 3. ʂʽʣʴʢʽʩʪʴ ʚʠʜʽʚ ʬʽʪʦʬʘʛʽʚ ʥʘ ʧʦʩʽʚʘʭ ʩʦʥʷʰʥʠʢʘ, ʱʦ ʤʝʞʫʶʪʴ ʟ 

ʨʽʟʥʠʤʠ ʨʦʩʣʠʥʥʠʤʠ ʬʦʨʤʘʮʽʷʤʠ 

ʅʘʡʙʽʣʴʰʫ ʚʠʜʦʚʫ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʬʽʪʦʬʘʛʽʚ ʚ ʧʦʩʽʚʘʭ ʩʦʥʷʰʥʠʢʘ ʤʠ 

ʚʽʜʤʽʯʘʣʠ ʥʘ ʜʽʣʷʥʢʘʭ ʜʦ ʷʢʠʭ ʧʨʠʣʷʛʘʶʪʴ ʩʫʭʦʜʽʣʴʥʽ ʣʫʢʠ, ʽʟ ʧʝʨʝʚʘʞʘʥʥʷʤ 

ʟʣʘʢʦʚʦʛʦ ʨʽʟʥʦʪʨʘʚôʷ. ɹʘʛʘʪʠʡ ʚʠʜʦʚʠʡ ʩʢʣʘʜ ʚʽʜʤʽʯʘʣʠ ʥʘ ʜʽʣʷʥʢʘʭ, ʱʦ 

ʤʝʞʫʚʘʣʠ ʽʟ ʥʘʩʘʜʞʝʥʥʷʤʠ ʜʝʨʝʚ ʪʘ ʢʫʱʽʚ. 

ɺʠʩʥʦʚʢʠ. ʇʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʩʦʥʷʰʥʠʢʘ ʜʦʮʽʣʴʥʦ ʧʨʦʚʦʜʠʪʠ ʤʦʥʽʪʦʨʠʥʛ 

ʰʢʽʜʣʠʚʠʭ ʚʠʜʽʚ ʢʦʤʘʭ ʫ ʨʽʟʥʽ ʬʘʟʠ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ. ʊʘʢʦʞ ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʦʢ, ʱʦ ʥʘ ʤʝʞʽ ʢʦʞʥʦʛʦ ʧʦʣʷ ʭʘʨʘʢʪʝʨʥʝ ʷʚʠʱʝ ʝʢʦʪʦʥʥʦʛʦ ʝʬʝʢʪʫ, 

ʪʦʙʪʦ ʩʧʦʩʪʝʨʽʛʘʻʤʦ ʧʽʜʚʠʱʝʥʥʷ ʚʠʜʦʚʦʾ ʥʘʩʠʯʝʥʦʩʪʽ ʬʽʪʦʬʘʛʽʚ ʚʥʘʩʣʽʜʦʢ 

ʧʝʨʝʢʨʠʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʘʤʧʣʽʪʫʜ ʚʠʜʽʚ ʨʽʟʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʽ ʩʠʩʪʝʤʘʪʠʯʥʠʭ 

ʛʨʫʧ. ʅʘʡʚʠʨʘʟʥʽʰʝ ʝʢʦʪʦʥʥʠʡ ʝʬʝʢʪ ʚʠʷʚʣʷʻʪʴʩʷ ʤʽʞ ʝʢʦʣʦʛʽʯʥʦ ʢʦʥʪʨʘʩʪʥʠʤʠ 

ʦʩʝʣʠʱʘʤʠ ï ʯʠʤ ʙʽʣʴʰʝ ʚʽʜʤʽʥʥʽ ʫʤʦʚʠ ʦʩʝʣʠʱ ʬʽʪʦʮʝʥʦʟʽʚ, ʪʠʤ ʙʘʛʘʪʰʽ 

ʚʠʜʦʚʽ ʛʨʫʧʠ ʬʽʪʦʬʘʛʽʚ ʥʘ ʧʦʩʽʚʘʭ ʩʦʥʷʰʥʠʢʘ. 
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ʆʉʆɹʃʀɺʆʉʊɯ ɺʀʈʆʑʋɺɸʅʅʗ ʄɯʂʈʆɻʈɯʅʋ 

ɺ ɿɸʃɽɾʅʆʉʊɯ ɺɯɼ ʉʋɹʉʊʈɸʊʋ 

 

ʂʫʟʴʤʘ ɸʥʜʨʽʡ ɸʥʘʪʦʣʽʡʦʚʠʯ 

ʄʘʛʽʩʪʨ ʢʘʬʝʜʨʠ ʧʣʦʜʦʦʚʦʯʽʚʥʠʮʪʚʘ ʽ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ 

ɺʘʥʪʶʭ ʆʣʝʩʷ ʄʠʭʘʡʣʽʚʥʘ 

ʢʘʥʜ. ʩ-ʛ.ʥ., ʜʦʮʝʥʪ 

ʋʞʛʦʨʦʜʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʋʞʛʦʨʦʜ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʋ ʩʚʽʪʽ ʧʦʧʫʣʷʨʥʽʩʪʴ ʦʨʛʘʥʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʩʪʨʽʤʢʦ ʟʨʦʩʪʘʻ, ʘ ʪʦʤʫ 

ʚʠʨʦʱʫʚʘʥʥʷ ʤʽʢʨʦʛʨʽʥʫ ʟʘʩʣʫʛʦʚʫʻ ʫʚʘʛʠ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʤʽʢʨʦʛʨʽʥ ï ʮʝ ʦʜʥʘ ʽʟ ʥʘʡʘʢʪʫʘʣʴʥʽʰʠʭ ʪʝʤ 

ʢʦʨʠʩʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ ʪʘ ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʟʩʘʜʠ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ 

ʚʽʪʘʤʽʥʽʚ, ʘʨʦʤʘʪʠʯʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʚ ʫʤʦʚʘʭ ʤʽʩʪʘ. ɸʜʞʝ, 

ʤʦʣʦʜʘ ʨʦʩʣʠʥʘ ʫ ʬʘʟʽ ʩʽʤôʷʜʦʣʴ, ʤʘʢʩʠʤʫʤ ð ʧʝʨʰʦʛʦ ʩʧʨʘʚʞʥʴʦʛʦ ʣʠʩʪʢʘ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʥʘʢʦʧʠʯʝʥʠʭ ʫ ʥʘʩʽʥʠʥʽ, ʙʝʟ 

ʜʦʜʘʪʢʦʚʦʛʦ ʧʽʜʞʠʚʣʝʥʥʷ. 

ʄʦʣʦʜʫ ʛʦʨʦʜʠʥʫ ʚʠʨʦʱʫʶʪʴ ʟ ʨʽʟʥʠʭ ʚʠʜʽʚ ʦʚʦʯʽʚ, ʪʨʘʚ ʪʘ ʽʥʰʠʭ ʨʦʩʣʠʥ. 

ʂʦʞʝʥ ʚʠʜ ʤʽʢʨʦʟʝʣʝʥʽ ʤʘʻ ʩʚʦʾ ʧʦʪʨʝʙʠ ʚʽʜʥʦʩʥʦ ʨʽʚʥʷ ʚʦʣʦʛʦʩʪʽ, ʪʝʤʧʝʨʘʪʫʨʠ, 

ʦʩʚʽʪʣʝʥʦʩʪʽ, ʩʧʦʩʦʙʫ ʽ ʧʝʨʽʦʜʠʯʥʦʩʪʽ ʞʠʚʣʝʥʥʷ. 

ʅʘ ʦʩʥʦʚʽ ʚʠʚʯʝʥʥʷ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ ʤʠ ʧʦʩʪʘʚʠʣʠ ʧʝʨʝʜ ʩʦʙʦʶ ʟʘ 

ʤʝʪʫ ʚʠʷʚʠʪʠ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʠʡ ʩʫʙʩʪʨʘʪ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʤʽʢʨʦʛʨʽʥʫ ʪʘ 

ʜʦʩʣʽʜʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʽʟʥʠʭ ʚʠʜʽʚ ʩʫʙʩʪʨʘʪʽʚ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

1) ʧʨʦʚʝʩʪʠ ʜʝʪʘʣʴʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ,  

2) ʚʩʪʘʥʦʚʠʪʠ ʦʧʪʠʤʘʣʴʥ ̔ʦʩʦʙʣʠʚʦʩʪ ̔ʚʠʨʦʱʫʚʘʥʥʷ,  

3) ʜʘʪʠ ʦʮʽʥʢʫ ʬʦʨʤʫʚʘʥʥʷ ʚʝʛʝʪʘʪʠʚʥʦʾ ʤʘʩʠ ʟʘ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ 

ʚʠʨʦʱʫʚʘʥʥʷ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ʋ ʷʢʦʩʪʽ ʦʙôʻʢʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʩʣʫʛʫʚʘʣʠ ʢʫʣʴʪʫʨʠ, ʥʘʩʽʥʥʷ ʷʢʠʭ ʚʠʩʽʚʘʣʠ ʫ 

ʨʽʟʥʽ ʩʫʙʩʪʨʘʪʠ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʤʽʢʨʦʛʨʽʥʫ: ʣʶʮʝʨʥʘ ʪʘ ʛʽʨʯʠʮʷ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʫ 2021 ʨʦʮʽ. ʋ ʜʦʩʣʽʜʽ 
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ʚʠʚʯʘʣʠ ʪʨʠʚʘʣʽʩʪʴ ʧʝʨʽʦʜʽʚ ʬʦʨʤʫʚʘʥʥʷ ʤʽʢʨʦʛʨʽʥʫ ʟʘʟʥʘʯʝʥʠʭ ʢʫʣʴʪʫʨ ʥʘ 

ʨʽʟʥʠʭ ʩʫʙʩʪʨʘʪʘʭ, ʘ ʩʘʤʝ: ʥʘ ʣʴʥʷʥʠʭ ʢʠʣʠʤʢʘʭ, ʧʘʧʝʨʦʚʠʭ ʩʝʨʚʝʪʢʘʭ ʪʘ ʙʝʟ 

ʩʫʙʩʪʨʘʪʫ. ɺʩʽ ʻʤʢʦʩʪʽ ʧʦʧʝʨʝʜʥʴʦ ʙʫʣʠ ʧʽʜʛʦʪʦʚʣʝʥʽ. 

ɼʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʤʽʢʨʦʛʨʽʥʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʢʦʥʪʝʡʥʝʨʠ ʜʣʷ ʭʘʨʯʦʚʠʭ 

ʧʨʦʜʫʢʪʽʚ ʦʜʥʘʢʦʚʦʛʦ ʨʦʟʤʽʨʫ 10ʭ10 ʩʤ. ʇʝʨʝʜ ʚʠʩʽʚʦʤ ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ 

ʥʘʩʽʥʥʷ ʢʦʞʥʦʾ ʢʫʣʴʪʫʨʠ (ʧʦ 5 ʛ) ʚʽʜʚʘʞʠʣʠ ʽ ʟʘʤʦʯʠʣʠ ʫ ʚʦʜʽ ʢʽʤʥʘʪʥʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ 4 ʛʦʜʠʥʠ. 

ʇʽʩʣʷ ʟʘʤʦʯʫʚʘʥʥʷ ʥʘʩʽʥʥʷ, ʟ ʥʴʦʛʦ ʟʣʠʣʠ ʚʦʜʫ ʪʘ ʟʘʣʠʰʠʣʠ ʧʨʦʩʠʭʘʪʠ  

ʧʨʦʪʷʛʦʤ 1 ʛʦʜʠʥʠ. ʅʘ ʜʥʦ ʢʦʥʪʝʡʥʝʨʘ ʚʠʢʣʘʜʘʣʠ ʦʙʨʘʥʠʡ ʩʫʙʩʪʨʘʪ ʽ 

ʨʽʚʥʦʤʽʨʥʦ, ʧʦ ʧʦʚʝʨʭʥʽ ʨʦʟʢʣʘʜʘʣʠ ʥʘʩʽʥʥʷ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʧʠʣʶʚʘʯʘ ʨʷʩʥʦ 

ʧʦʣʠʣʠ ʥʘʩʽʥʥʷ. ʇʽʜ ʯʘʩ ʧʨʦʨʦʩʪʘʥʥʷ ʥʘʩʽʥʥʷ ʧʨʠʤʽʱʝʥʥʷ ʚʝʥʪʠʣʶʚʘʣʠ, ʘ 

ʢʦʥʪʝʡʥʝʨʠ ʟ ʚʠʩʽʷʥʠʤ ʥʘʩʽʥʥʷʤ ʦʙʧʨʠʩʢʫʚʘʣʠ ʚʦʜʦʶ 2 ʨʘʟʠ ʚ ʜʝʥʴ. 

ʋʩʽ ʢʦʥʪʝʡʥʝʨʠ ʟ ʢʫʣʴʪʫʨʘʤʠ ʙʫʣʠ ʧʦʤʽʱʝʥʽ ʚ ʪʝʤʥʝ ʤʽʩʮʝ ʟ 

ʪʝʤʧʝʨʘʪʫʨʦʶ 17-19Áʉ. ʅʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʻ ʧʦʤʽʩʪʠʪʠ ʾʭ ʚ ʧʨʦʭʦʣʦʜʥʝ 

ʤʽʩʮʝ, ʦʩʢʽʣʴʢʠ ʟʘ ʪʘʢʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʫʤʦʚ ʛʨʠʙʥʽ ʪʘ ʙʘʢʪʝʨʽʘʣʴʥʽ ʭʚʦʨʦʙʠ ʥʝ 

ʟôʷʚʣʷʪʠʤʫʪʴʩʷ. ʊʘʢʦʞ ʜʦ ʫʚʘʛʠ ʧʨʠʡʥʷʣʠ ʪʦʡ ʬʘʢʪ, ʱʦ ʧʨʠ ʧʨʦʨʦʩʪʘʥʥʽ 

ʥʘʩʽʥʥʷ ʩʘʤʝ ʩʝʙʝ ʟʽʛʨʽʚʘʻ. 

ʇʽʩʣʷ ʧʦʷʚʠ ʧʨʦʨʦʩʪʢʽʚ ʪʝʤʧʝʨʘʪʫʨʫ ʧʽʜʥʷʣʠ ʜʦ ï 22-25Áʉ ʚʜʝʥʴ ʪʘ 17-

19Áʉ ʚʥʦʯʽ. ɸ ʪʘʢʦʞ ʧʨʦʪʷʛʦʤ ʜʦʙʠ ʥʘ 14 ʛʦʜʠʥ ʚʢʣʶʯʘʣʠ ʬʽʪʦʣʘʤʧʫ. 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʦʩʚʽʪʣʝʥʥʷ ʥʘ ʨʽʚʥʽ ʩʫʙʩʪʨʘʪʫ ʩʪʘʥʦʚʠʣʘ 6000-7000 ʣʶʢʩ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ɼʦʩʣʽʜʞʫʚʘʥʽ ʢʫʣʴʪʫʨʠ ʨʦʩʣʠ ʽ ʨʦʟʚʠʚʘʣʠʩʷ 

ʥʘ ʨʽʟʥʠʭ ʩʫʙʩʪʨʘʪʘʭ ʧʦ ʨʽʟʥʦʤʫ. ʂʦʞʥʘ ʟ ʥʠʭ ʧʦʪʨʝʙʫʚʘʣʘ ʨʽʟʥʠʡ ʧʝʨʽʦʜ ʯʘʩʫ 

ʜʣʷ ʨʦʟʚʠʪʢʫ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʪʘ ʧʦʯʘʪʢʫ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʨʦʩʪʢʽʚ (ʪʘʙʣ. 1).  

ʊʘʙʣʠʮʷ 1. 

ʊʨʠʚʘʣʽʩʪʴ ʧʨʦʨʦʩʪʘʥʥʷ ʥʘʩʽʥʥʷ ʣʶʮʝʨʥʠ ʥʘ ʨʽʟʥʠʭ ʩʫʙʩʪʨʘʪʘʭ 

ɺʘʨʽʘʥʪʠ 

ʇʦʷʚʘ 

ʢʦʨʽʥʮʽʚ, 

ʜʥʽʚ 

ʇʦʷʚʘ 

ʩʽʤôʷʜʦʣʴʥʠʭ 

ʣʠʩʪʢʽʚ, ʜʥʽʚ 

ʄʘʩʦʚʘ ʧʦʷʚʘ 

ʩʽʤôʷʜʦʣʴʥʠʭ 

ʣʠʩʪʢʽʚ (Ó75%), 

ʜʥʽʚ 

ʃʴʥʷʥʽ ʢʠʣʠʤʢʠ 2 4 6 

ʇʘʧʝʨʦʚʽ ʩʝʨʚʝʪʢʠ 2 5 7 

ɹʝʟ ʩʫʙʩʪʨʘʪʫ (ʢʦʥʪʨʦʣʴ)  3 7 12 
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ʗʢ ʙʘʯʠʤʦ ʟ ʪʘʙʣʠʮʽ 1, ʫ ʣʶʮʝʨʥʠ ʥʘʡʤʝʥʰʠʡ ʧʝʨʽʦʜ ʚʽʜ ʚʠʩʽʚʫ ʜʦ ʧʦʷʚʠ 

ʢʦʨʽʥʮʽʚ ʙʫʚ ʫ ʚʘʨʽʘʥʪʽʚ ʟ ʣʴʥʷʥʠʤʠ ʢʠʣʠʤʢʘʤʠ ʪʘ ʧʘʧʝʨʦʚʠʤʠ ʩʝʨʚʝʪʢʘʤʠ (2 

ʜʥʽ). ʋ ʚʘʨʽʘʥʪʽ ʙʝʟ ʩʫʙʩʪʨʘʪʫ ʧʦʷʚʘ ʢʦʨʽʥʮʽʚ ʣʶʮʝʨʥʠ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʪʽʣʴʢʠ ʥʘ 

ʪʨʝʪʽʡ ʜʝʥʴ. 

ʇʦʷʚʘ ʩʽʤôʷʜʦʣʴʥʠʭ ʣʠʩʪʢʽʚ ʧʝʨʝʜʫʚʘʣʘ ʫ ʚʘʨʽʘʥʪʽ ʟ ʣʴʥʷʥʠʤʠ ʢʠʣʠʤʢʘʤʠ 

(ʥʘ ʯʝʪʚʝʨʪʠʡ ʜʝʥʴ) ʚʘʨʽʘʥʪʦʚʽ ʟ ʧʘʧʝʨʦʚʠʤʠ ʩʝʨʚʝʪʢʘʤʠ (ʧôʷʪʠʡ ʜʝʥʴ) ʪʘ 

ʢʦʥʪʨʦʣʶ, ʩʽʤôʷʜʦʣʴʥʽ ʣʠʩʪʢʠ ʟôʷʚʠʣʠʩʴ ʪʽʣʴʢʠ ʥʘ 7 ʜʝʥʴ. 

ʄʽʞ ʧʦʷʚʦʶ ʩʽʤôʷʜʦʣʴʥʠʭ ʣʠʩʪʢʽʚ ʽ ʤʘʩʦʚʦʶ ʧʦʷʚʦʶ ʩʽʤôʷʜʦʣʴʥʠʭ 

ʣʠʩʪʢʽʚ (ʧʦʥʘʜ 75%) ʚʠʧʝʨʝʜʞʫʶʪʴ ʚʘʨʽʘʥʪʠ ʟ ʣʴʥʷʥʠʤʠ ʢʠʣʠʤʢʘʤʠ ʪʘ 

ʧʘʧʝʨʦʚʠʤʠ ʩʝʨʚʝʪʢʘʤʠ (ʜʚʘ ʜʥʽ), ʥʘʡʙʽʣʴʰʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ ʜʣʷ ʤʘʩʦʚʦʾ ʧʦʷʚʠ 

ʩʽʤôʷʜʦʣʴʥʠʭ ʣʠʩʪʢʽʚ ʪʨʠʚʘʚ ʫ ʚʘʨʽʘʥʪʫ ʙʝʟ ʩʫʙʩʪʨʘʪʫ ï 5 ʜʥʽʚ. 

ʊʘʙʣʠʮʷ 2. 

ʊʨʠʚʘʣʽʩʪʴ ʧʨʦʨʦʩʪʘʥʥʷ ʥʘʩʽʥʥʷ ʛʽʨʯʠʮʽ ʥʘ ʨʽʟʥʠʭ ʩʫʙʩʪʨʘʪʘʭ 

ɺʘʨʽʘʥʪʠ 

ʇʦʷʚʘ 

ʢʦʨʽʥʮʽʚ, 

ʜʥʽʚ 

ʇʦʷʚʘ 

ʩʽʤôʷʜʦʣʴʥʠʭ 

ʣʠʩʪʢʽʚ, ʜʥʽʚ 

ʄʘʩʦʚʘ ʧʦʷʚʘ 

ʩʽʤôʷʜʦʣʴʥʠʭ 

ʣʠʩʪʢʽʚ (Ó75%), 

ʜʥʽʚ 

ʃʴʥʷʥʽ ʢʠʣʠʤʢʠ 2 3 4 

ʇʘʧʝʨʦʚʽ ʩʝʨʚʝʪʢʠ 2 3 4 

ɹʝʟ ʩʫʙʩʪʨʘʪʫ (ʢʦʥʪʨʦʣʴ) 4 5 7 

ʋ ʛʽʨʯʠʮʽ, ʷʢ ʽ ʚ ʣʶʮʝʨʥʠ, ʧʦʷʚʘ ʢʦʨʽʥʮʽʚ ʙʫʣʘ ʚʽʜʤʽʯʝʥʘ ʟ ʥʘʡʤʝʥʰʠʤ 

ʧʝʨʽʦʜʦʤ, ʪʦʙʪʦ ʥʘ ʜʨʫʛʠʡ ʜʝʥʴ ʚʽʜ ʚʠʩʽʚʫ ʜʦ ʧʦʷʚʠ ʢʦʨʽʥʮʽʚ ʫ ʚʘʨʽʘʥʪʽʚ ʟ 

ʣʴʥʷʥʠʤʠ ʢʠʣʠʤʢʘʤʠ ʪʘ ʧʘʧʝʨʦʚʠʤʠ ʩʝʨʚʝʪʢʘʤʠ, ʘ ʫ ʚʘʨʽʘʥʪʽ ʙʝʟ ʩʫʙʩʪʨʘʪʫ 

ʧʦʷʚʘ ʢʦʨʽʥʮʽʚ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʘʞ ʥʘ ʯʝʪʚʝʨʪʠʡ ʜʝʥʴ (ʪʘʙʣ. 2). 

ʇʦʷʚʘ ʩʽʤôʷʜʦʣʴʥʠʭ ʣʠʩʪʢʽʚ ʫ ʛʽʨʯʠʮʽ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʥʘ ʥʘʩʪʫʧʥʫ ʜʦʙʫ 

ʧʽʩʣʷ ʧʦʷʚʠ ʢʦʨʽʥʮʽʚ, ʪʦʙʪʦ ʫ ʚʘʨʽʘʥʪʘʭ ʟ ʣʴʥʷʥʠʤʠ ʢʠʣʠʤʢʘʤʠ ʪʘ ʧʘʧʝʨʦʚʠʤʠ 

ʩʝʨʚʝʪʢʘʤʠ ï ʥʘ ʪʨʝʪʽʡ ʜʝʥʴ, ʘ ʚ ʚʘʨʽʘʥʪʽ ʙʝʟ ʩʫʙʩʪʨʘʪʫ ï ʥʘ ʧôʷʪʠʡ. 

ʋ ʚʘʨʽʘʥʪʘʭ ʟ ʣʴʥʷʥʠʤʠ ʢʠʣʠʤʢʘʤʠ ʪʘ ʧʘʧʝʨʦʚʠʤʠ ʩʝʨʚʝʪʢʘʤʠ ʧʨʦʨʦʩʪʢʠ 

ʛʽʨʯʠʮʽ ʜʫʞʝ ʩʪʨʽʤʢʦ ʨʦʟʚʠʚʘʣʠʩʴ, ʽ ʚʞʝ ʥʘ ʯʝʪʚʝʨʪʠʡ ʜʝʥʴ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ 

ʤʘʡʞʝ 100 ʚʽʜʩʦʪʢʦʚʘ ʧʦʷʚʘ ʩʽʤôʷʜʦʣʴʥʠʭ ʣʠʩʪʢʽʚ. ʋ ʚʘʨʽʘʥʪʽ ʙʝʟ ʩʫʙʩʪʨʘʪʫ ʪʘʢʝ 

ʷʚʠʱʝ ʤʦʞʥʘ ʙʫʣʦ ʩʧʦʩʪʝʨʽʛʘʪʠ ʪʽʣʴʢʠ ʥʘ ʩʴʦʤʠʡ ʜʝʥʴ ʚʽʜ ʧʦʩʽʚʫ. 

ʇʨʦʨʦʩʪʢʠ ʛʽʨʯʠʮʽ ʙʫʣʠ ʛʦʪʦʚʽ ʜʦ ʟʨʽʟʫʚʘʥʥʷ ʥʘ 7 ʜʝʥʴ ʚʽʜ ʧʦʯʘʪʢʫ 
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ʧʨʦʨʦʱʫʚʘʥʥʷ, ʘ ʚʝʛʝʪʘʪʠʚʥʘ ʤʘʩʘ ʧʨʦʨʦʩʪʢʽʚ ʣʶʮʝʨʥʠ ʬʦʨʤʫʚʘʣʘʩʷ ʧʨʦʪʷʛʦʤ 

8 ʜʽʙ. ʋ ʬʘʟʽ ʧʦʚʥʦʛʦ ʨʦʟʢʨʠʪʪʷ ʩʽʤôʷʜʦʣʴʥʠʭ ʣʠʩʪʢʽʚ ʧʨʦʚʝʣʠ ʟʨʽʟʫʚʘʥʥʷ 

ʤʽʢʨʦʟʝʣʝʥʽ ʦʙʦʭ ʢʫʣʴʪʫʨ. ʇʝʨʝʜ ʟʨʽʟʘʥʥʷʤ ʟʨʘʟʢʠ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʩʦʪʠ 

ʚʠʙʠʨʘʣʠ ʟ ʢʦʥʪʝʡʥʝʨʽʚ. ɺʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩʫʥʢʘʭ 1 ʽ 2. 

ɺ ʧʨʦʨʦʩʪʢʽʚ ʣʶʮʝʨʥʠ ʥʘʡʙʽʣʴʰʫ ʚʠʩʦʪʫ (ʚʽʜ 3 ʜʦ 3,5 ʩʤ) ʙʫʣʦ ʚʽʜʤʽʯʝʥʦ 

ʥʘ ʧʝʨʰʦʤʫ ʚʘʨʽʘʥʪʽ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʥʘ ʜʨʫʛʦʤʫ ʚʘʨʽʘʥʪʽ ʚʠʩʦʪʘ ʙʫʣʘ ʥʘ 1 ʩʤ 

ʤʝʥʰʦʶ. 

 

ʈʠʩ. 1. ɼʦʚʞʠʥʘ ʧʘʛʦʥʽʚ ʣʶʮʝʨʥʠ ʥʘ 8 ʜʝʥʴ: 

ɺʝʨʭʥʽʡ ʨʷʜʦʢ ï ʥʘ ʣʴʥʷʥʠʭ ʢʠʣʠʤʢʘʭ 

ʅʠʞʥʽʡ ʨʷʜʦʢ - ʥʘ ʧʘʧʝʨʦʚʽʡ ʩʝʨʚʝʪʮʽ 

ɺʝʛʝʪʘʪʠʚʥʘ ʤʘʩʘ ʛʽʨʯʠʮʽ ʬʦʨʤʫʚʘʣʘʩʴ ʥʘ ʚʘʨʽʘʥʪʽ ʟ ʣʴʥʷʥʠʤʠ ʢʠʣʠʤʢʘʤʠ 

ʙʽʣʴʰ ʜʨʫʞʥʴʦ, ʪʘ ʚʠʩʦʪʘ ʧʨʦʨʦʩʪʽʚ ʢʦʣʠʚʘʣʘʩʴ ʚʽʜ 3 ʜʦ 4 ʩʤ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʧʨʠ 

ʬʦʨʤʫʚʘʥʥʽ ʧʨʦʨʦʩʪʢʽʚ ʛʽʨʯʠʮʽ ʫ ʚʘʨʽʘʥʪʽ ʥʘ ʧʘʧʝʨʦʚʠʭ ʩʝʨʚʝʪʢʘʭ 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʙʽʣʴʰʘ ʩʪʨʦʢʘʪʽʩʪʴ, ʘ ʧʘʛʦʥʠ ʜʦʩʷʛʘʣʠ ʜʦʚʞʠʥʠ ʚʽʜ ʜʚʦʭ ʜʦ 

ʯʦʪʠʨʴʦʭ ʩʘʥʪʠʤʝʪʨʽʚ. 
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ʈʠʩ. 2. ɼʦʚʞʠʥʘ ʧʘʛʦʥʽʚ ʛʽʨʯʠʮʽ ʥʘ 7 ʜʝʥʴ 

ɸ ï ʥʘ ʣʴʥʷʥʠʭ ʢʠʣʠʤʢʘʭ 

ɹ - ʥʘ ʧʘʧʝʨʦʚʽʡ ʩʝʨʚʝʪʮʽ 

ɿʘʚʝʨʰʘʣʴʥʠʤ ʝʪʘʧʦʤ ʚʠʨʦʱʫʚʘʥʥʷ ʤʽʢʨʦʛʨʽʥʫ ʻ ʟʨʽʟʫʚʘʥʥʷ ʛʦʪʦʚʦʾ 

ʟʝʣʝʥʽ. ʄʘʩʘ ʦʪʨʠʤʘʥʦʾ ʟ ʦʜʥʦʛʦ ʢʦʥʪʝʡʥʝʨʘ ʧʨʦʜʫʢʮʽʾ ʢʦʣʠʚʘʣʘʩʷ, ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʚʘʨʽʘʥʪʫ, ʚʽʜ 10 ʛ (ʙʝʟ ʩʫʙʩʪʨʘʪʫ) ʜʦ 19,5 ʛ (ʥʘ ʣʴʥʷʥʦʤʫ ʢʠʣʠʤʢʫ). ʇʨʠʨʽʩʪ 

ʤʘʩʠ ʧʨʦʜʫʢʮʽʾ ʥʘ ʣʴʥʷʥʠʭ ʢʠʣʠʤʢʘʭ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʢʦʥʪʨʦʣʶ ʩʷʛʘʚ 95 %. 

ʇʨʠʨʽʩʪ ʧʨʦʜʫʢʮʽʾ ʤʽʢʨʦʟʝʣʝʥʽ ʚʠʨʦʱʝʥʦʾ ʥʘ ʧʘʧʝʨʦʚʠʭ ʩʝʨʚʝʪʢʘʭ ʙʫʚ ʫ 2 ʨʘʟʠ 

ʤʝʥʰʠʤ, ʥʽʞ ʫ ʚʘʨʽʘʥʪʽ ʟ ʣʴʥʷʥʠʤʠ ʢʠʣʠʤʢʘʤʠ. 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʤʽʢʨʦʛʨʽʥʫ ʛʽʨʯʠʮʽ ʥʘ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʘʭ ʢʦʣʠʚʘʣʘʩʷ  ʚʽʜ 

15,0 ʜʦ 22,7 ʛ/ʢʦʥʪʝʡʥʝʨ, ʱʦ ʚ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʢʚʘʜʨʘʪʥʠʡ  ʤʝʪʨ ʩʢʣʘʜʘʻ ʚʽʜ 1,5 

ʜʦ 2,27 ʢʛ. ʅʘʡʙʽʣʴʰʫ ʤʘʩʫ ʧʨʦʜʫʢʮʽʾ ʤʽʢʨʦʛʨʽʥʫ ʛʽʨʯʠʮʽ ʦʪʨʠʤʘʥʦ ʥʘ ʚʘʨʽʘʥʪʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʙʩʪʨʘʪʫ ʟ ʣʴʥʷʥʠʭ ʢʠʣʠʤʢʽʚ. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʛʽʨʯʠʮʽ ʜʦʩʷʛʣʘ 

ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 22,7 ʛ ʟ ʢʦʥʪʝʡʥʝʨʘ (2,27 ʢʛ/ʤ2). 

ɿʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʷʢʦʩʪʽ ʩʫʙʩʪʨʘʪʫ ʧʘʧʝʨʦʚʠʭ ʩʝʨʚʝʪʦʢ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 
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ʙʫʣʘ ʥʠʞʯʦʶ ï 18,0 ʛ/ʢʦʥʪʝʡʥʝʨ (1,8 ʢʛ/ʤ2). ʄʽʥʽʤʘʣʴʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʚʽʜʤʽʯʝʥʘ ʜʣʷ ʧʨʦʨʦʩʪʢʽʚ ʛʽʨʯʠʮʽ ʟʘ ʚʠʨʦʱʫʚʘʥʥʷ ʥʘ ʚʘʨʽʘʥʪʽ ʙʝʟ ʩʫʙʩʪʨʘʪʫ ï15 

ʛ/ʢʦʥʪʝʡʥʝʨ (1,5 ʢʛ/ʤ2). 

 

ʈʠʩ. 3. ʇʨʠʨʽʩʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʣʶʮʝʨʥʠ ʪʘ ʛʽʨʯʠʮʽ ʥʘ ʨʽʟʥʠʭ ʩʫʙʩʪʨʘʪʘʭ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ (%) 

ʇʨʠʨʽʩʪ ʧʨʦʜʫʢʮʽʾ ʫ ʚʘʨʽʘʥʪʽ ʟ ʧʘʧʝʨʦʚʠʤʠ ʩʝʨʚʝʪʢʘʤʠ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 

ʢʦʥʪʨʦʣʶ ʜʦʩʷʛʘʚ 20 %, ʘ ʥʘ  ʩʫʙʩʪʨʘʪʽ ʽʟ ʣʴʥʷʥʠʭ ʢʠʣʠʤʢʽʚ ï 51,3% (ʨʠʩ.3). 

ɺʠʩʥʦʚʢʠ. 

1. ʄʽʢʨʦʟʝʣʝʥʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʢʫʣʴʪʫʨ ʨʦʩʣʘ ʽ ʨʦʟʚʠʚʘʣʘʩʷ ʥʘ ʨʽʟʥʠʭ 

ʩʫʙʩʪʨʘʪʘʭ ʧʦ ʨʽʟʥʦʤʫ. ʂʦʞʥʘ ʟ ʥʠʭ ʧʦʪʨʝʙʫʚʘʣʘ ʨʽʟʥʠʡ ʧʝʨʽʦʜ ʯʘʩʫ ʜʣʷ 

ʨʦʟʚʠʪʢʫ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʪʘ ʧʦʯʘʪʢʫ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʨʦʩʪʢʽʚ.  

2. ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʪʨʠʚʘʣʽʩʪʶ ʧʝʨʽʦʜʫ ʚʽʜ ʚʠʩʽʚʫ ʜʦ ʤʘʩʦʚʦʾ ʧʦʷʚʠ 

ʩʽʤôʷʜʦʣʴʥʠʭ ʣʠʩʪʢʽʚ ʧʦʢʘʟʘʣʠ, ʱʦ ʰʚʠʜʢʽʩʪʴ ʧʨʦʨʦʩʪʘʥʥʷ ʥʘʩʽʥʥʷ ʣʶʮʝʨʥʠ 

ʙʫʣʘ ʚʠʱʦʶ ʥʘ ʣʴʥʷʥʠʭ ʢʠʣʠʤʢʘʭ ʪʘ ʧʘʧʝʨʦʚʠʭ ʩʝʨʚʝʪʢʘʭ ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ 

ʢʦʥʪʨʦʣʝʤ (ʚʠʨʦʱʫʚʘʥʥʷ ʙʝʟ ʩʫʙʩʪʨʘʪʫ). ʄʘʩʦʚʘ ʧʦʷʚʘ ʩʽʤôʷʜʦʣʴʥʠʭ ʣʠʩʪʢ̔ ʚ 

ʥʘʡʰʚʠʜʰʝ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʫ ʚʘʨʽʘʥʪʽ ʟ ʣʴʥʷʥʠʤʠ ʢʠʣʠʤʢʘʤʠ. 

3. ʋ ʛʽʨʯʠʮʽ ʚʽʜʤʽʯʝʥʦ ʥʘʡʙʽʣʴʰʫ ʰʚʠʜʢʽʩʪʴ ʧʨʦʨʦʩʪʘʥʥʷ ʥʘʩʽʥʥʷ (ʟʘ 

ʧʝʨʽʦʜ ʚʽʜ ʚʠʩʽʚʫ ʜʦ ʤʘʩʦʚʦʾ ʧʦʷʚʠ ʩʽʤôʷʜʦʣʴʥʠʭ ʣʠʩʪʢʽʚ), ʥʘ ʣʴʥʷʥʠʭ ʢʠʣʠʤʢʘʭ 

ʪʘ ʧʘʧʝʨʦʚʠʭ ʩʝʨʚʝʪʢʘʭ ʎʝʡ ʧʝʨʽʦʜ ʩʢʣʘʜʘʚ ʫʩʴʦʛʦ 4 ʜʥʽ. ʋ ʚʘʨʽʘʥʪʽ ʙʝʟ 
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ʩʫʙʩʪʨʘʪʫ ʧʨʦʨʦʩʪʢʠ ʛʽʨʯʠʮʽ ʨʦʟʚʠʚʘʣʠʩʷ ʩʣʘʙʰʝ, ʤʘʩʦʚʘ ʧʦʷʚʘ ʩʽʤôʷʜʦʣʴʥʠʭ 

ʣʠʩʪʢʽʚ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʪʽʣʴʢʠ ʟ ʩʴʦʤʦʛʦ ʜʥʷ. 

4. ʋ ʚʘʨʽʘʥʪʽ ʥʘ ʣʴʥʷʥʠʭ ʢʠʣʠʤʢʘʭ ʚʝʛʝʪʘʪʠʚʥʘ ʤʘʩʘ ʨʦʟʚʠʚʘʣʘʩʴ 

ʙʽʣʴʰ ʜʨʫʞʥʴʦ ʘ ʚʠʩʦʪʘ ʧʨʦʨʦʩʪʢ̔ ʚ ʢʦʣʠʚʘʣʘʩʴ ʚʽʜ ʪʨʴʦʭ ʜʦ ʯʦʪʠʨʴʦʭ 

ʩʘʥʪʠʤʝʪʨʽʚ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʧʨʦʨʦʩʪʢʽʚ ʛʽʨʯʠʮʽ ʫ  ʚʘʨʽʘʥʪʽ ʥʘ 

ʧʘʧʝʨʦʚʠʭ ʩʝʨʚʝʪʢʘʭ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʙʽʣʴʰʘ ʩʪʨʦʢʘʪʽʩʪʴ, ʘ ʧʘʛʦʥʠ ʜʦʩʷʛʘʣʠ 

ʜʦʚʞʠʥʠ ʚʽʜ ʜʚʦʭ ʜʦ ʯʦʪʠʨʴʦʭ ʩʘʥʪʠʤʝʪʨʽʚ.  

5. ʅʘʡʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ ʤʽʢʨʦʛʨʽʥʫ, ʷʢ ʜʣʷ ʣʶʮʝʨʥʠ (1,95 ʢʛ/ʤ2) ʪʘʢ ʽ 

ʜʣʷ ʛʽʨʯʠʮʽ (2,27 ʢʛ/ʤ2) ʦʪʨʠʤʘʥʦ ʥʘ ʚʘʨʽʘʥʪʘʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʴʥʷʥʠʭ 

ʢʠʣʠʤʢʽʚ. ʇʨʠʨʽʩʪ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʢʦʥʪʨʦʣʶ ʩʢʣʘʚ ʚʽʜʧʦʚʽʜʥʦ 95%, ʪʘ 51,3%. 

6. ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ,ʱʦ ʥʘʡʢʨʘʱʠʤ ʩʫʙʩʪʨʘʪʦʤ ʜʣʷ 

ʚʠʨʦʱʫʚʘʥʥʷ ʧʨʦʨʦʩʪʢʽʚ ʣʶʮʝʨʥʠ ʪʘ ʛʽʨʯʠʮʽ ʙʫʣʠ ʣʴʥʷʥʽ ʢʠʣʠʤʢʠ. ʆʯʝʚʠʜʥʦ ʮʝ 

ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʚʦʥʠ ʥʘʡʢʨʘʱʝ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʚʽʪʨʷʥʦ-ʛʘʟʦʚʠʡ ʨʝʞʠʤ ʜʣʷ 

ʢʦʨʝʥʽʚ ʤʦʣʦʜʠʭ ʧʨʦʨʦʩʪʢʽʚ. 

  



45 

ʅʆɺɯʊʅɯ ʊɽʅɼɽʅʎɯɰ ɺ ɻɸʃʋɿɯ ɸɻʈʆɹɯɿʅɽʉʋ 

 

ʃʽʱʠʥʩʴʢʘ ɸʥʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ 

ʩʪʫʜʝʥʪʢʘ 6 ʢʫʨʩʫ 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ./Introductions. ʆʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʘʛʨʦʙʽʟʥʝʩ ʟʘʟʥʘʻ ʟʥʘʯʥʠʭ ʟʤʽʥ, 

ʧʦʚôʷʟʘʥʠʭ ʟ ʦʧʪʠʤʽʟʘʮʽʻʶ ʚʨʦʞʘʡʥʦʩʪʽ ʨʦʩʣʠʥʥʠʮʪʚʘ ʪʘ ʪʚʘʨʠʥʥʠʮʪʚʘ, ʥʦʚʠʤʠ 

ʜʦʩʷʛʥʝʥʥʷʤʠ ʙʽʦʪʝʭʥʦʣʦʛʽʡ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʥʦʚʽʪʥʽʭ ʩʧʦʩʦʙʽʚ ʚʠʨʦʱʫʚʘʥʥʷ 

ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ. 

ʆʧʪʠʤʽʟʘʮʽʷ ʚʨʦʞʘʡʥʦʩʪʽ ʙʫʣʘ ʛʦʣʦʚʥʦʶ ʤʝʪʦʶ ʷʢ ʚʠʨʦʙʥʠʢʽʚ, ʪʘʢ ʽ 

ʫʨʷʜʽʚ ʧʨʦʪʷʛʦʤ ʪʠʩʷʯʦʣʽʪʴ. ʇʨʦʪʝ ʚ ʤʠʥʫʣʦʤʫ ʩʪʦʣʽʪʪʽ ʚʨʦʞʘʡʥʽʩʪʴ ʦʩʥʦʚʥʠʭ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʟʨʦʩʣʘ ʚ ʪʨʠ-ʚʽʩʽʤ ʨʘʟʽʚ ʟʘʚʜʷʢʠ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ 

ʧʨʦʛʨʝʩʫ, ʚʜʦʩʢʦʥʘʣʝʥʥʶ ʘʛʨʦʥʦʤʽʾ ʪʘ ʽʥʚʝʩʪʠʮʽʡ, ʘ ʪʘʢʦʞ ʢʦʦʧʝʨʘʮʽʾ ʚ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʎʝʡ ʪʝʤʧ ʱʝ ʙʽʣʴʰʝ ʧʨʠʩʢʦʨʠʚʩʷ ʧʨʦʪʷʛʦʤ ʧʦʧʝʨʝʜʥʽʭ 20-30 

ʨʦʢʽʚ, ʽ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʯʝʨʝʟ ʟʥʘʯʥʝ ʟʨʦʩʪʘʥʥʷ ʽʥʚʝʩʪʠʮʽʡ ʫ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ 

ʨʦʟʨʦʙʢʠ ʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʫ ʙʽʦʪʝʭʥʦʣʦʛʽʶ (ʥʘʧʨʠʢʣʘʜ, ʨʦʟʨʦʙʢʘ 

ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘʩʽʥʥʷ, ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʭʽʤʽʯʥʠʭ ʪʘ 

ʦʨʛʘʥʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʜʣʷ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʪʦʱʦ) [3]. 

ʉʚʽʪʦʚʝ ʩʧʦʞʠʚʘʥʥʷ ʪʚʘʨʠʥʥʦʛʦ ʙʽʣʢʘ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʥʷ ʥʝʫʭʠʣʴʥʦ 

ʟʨʦʩʪʘʻ ʟ 1960-ʭ ʨʦʢʽʚ, ʦʩʢʽʣʴʢʠ ʜʦʭʦʜʠ ʪʘ ʥʘʩʝʣʝʥʥʷ ʟʨʦʩʪʘʶʪʴ ʫ ʢʨʘʾʥʘʭ, ʱʦ 

ʨʦʟʚʠʚʘʶʪʴʩʷ, ʧʨʠʯʦʤʫ ʥʘʡʙʽʣʴʰʝ ʟʨʦʩʪʘʻ ʧʦʧʠʪ ʥʘ ʤ'ʷʩʦ ʜʦʤʘʰʥʴʦʾ ʧʪʠʮʽ ʪʘ 

ʩʚʠʥʠʥʫ. ʋ ʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʦ ʨʦʟʚʠʥʝʥʠʭ ʨʝʛʽʦʥʘʭ, ʪʘʢʠʭ ʷʢ ʉʐɸ, ɭʉ ʪʘ 

ʯʘʩʪʠʥʘ ɸʟʽʾ, ʩʧʦʞʠʚʘʥʥʷ ʪʚʘʨʠʥʥʦʛʦ ʙʽʣʢʘ ʧʦʤʽʨʥʦ ʟʨʦʩʪʘʻ. ɿʘ ʧʨʦʛʥʦʟʘʤʠ 

ʘʥʘʣʽʪʠʢʽʚ ʜʦ 2054 ʨʦʢʫ ʘʣʴʪʝʨʥʘʪʠʚʘ ʤôʷʩʫ ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ 33% ʟʘʛʘʣʴʥʦʛʦ 

ʨʠʥʢʫ ʙʽʣʢʘ. ʆʩʢʽʣʴʢʠ ʨʦʩʣʠʥʥʽ ʙʽʣʢʠ ʩʪʘʶʪʴ ʚʩʝ ʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʤʠ, ʚʝʣʠʢʽ 

ʢʦʨʧʦʨʘʮʽʾ ʧʦʯʠʥʘʶʪʴ ʢʦʨʠʛʫʚʘʪʠ ʩʚʦʾ ʧʨʦʧʦʟʠʮʽʾ. ʅʘʧʨʠʢʣʘʜ, Wendy's, 

Denny's, Subway, White Castle, Chili's, TGI Fridays ʪʘ ʽʥʰʽ ʚʞʝ ʧʨʦʧʦʥʫʶʪʴ 

ʙʽʣʢʦʚʽ ʩʪʨʘʚʠ ʥʘ ʨʦʩʣʠʥʥʽʡ ʦʩʥʦʚʽ. ɿʽ ʟʤʽʥʦʶ ʩʧʦʞʠʚʯʠʭ ʧʝʨʝʚʘʛ ʽ ʙʘʞʘʥʥʷʤ 
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ʚʝʣʠʢʠʭ ʭʘʨʯʦʚʠʭ ʢʦʤʧʘʥʽʡ ʟʘʣʠʰʘʪʠʩʷ ʘʢʪʫʘʣʴʥʠʤʠ, ʤʘʡʙʫʪʥʽ ʧʦʪʨʝʙʠ ʚ 

ʙʽʣʢʫ, ʡʤʦʚʽʨʥʦ, ʙʫʜʫʪʴ ʟʘʜʦʚʦʣʝʥʽ ʱʝ ʙʽʣʴʰ ʨʽʟʥʦʤʘʥʽʪʥʠʤ ʚʠʙʦʨʦʤ. 

ʄʝʪʘ ʨʦʙʦʪʠ./Aim. ʇʨʦʚʝʩʪʠ ʦʛʣʷʜ ʣʽʪʝʨʘʪʫʨʠ ʪʘ ʦʟʥʘʡʦʤʠʪʠʩʷ ʟ 

ʥʦʚʽʪʥʽʤʠ ʪʝʥʜʝʥʮʽʷʤʠ ʭʘʨʯʫʚʘʥʥʷ, ʚʠʟʥʘʯʠʪʠ ʷʢ ʣʶʜʩʪʚʦ ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʪʝʭʥʦʣʦʛʽʾ, ʱʦʙ ʧʦʢʨʘʱʠʪʠ ʩʚʦʻ ʫʧʨʘʚʣʽʥʥʷ ʧʠʪʘʥʥʷʤʠ ʙʝʟʧʝʯʥʦʩʪʽ ʭʘʨʯʦʚʠʭ 

ʧʨʦʜʫʢʪʽʚ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ./Materials and methods. ʇʨʦʚʦʜʠʚʩʷ ʦʛʣʷʜ ʩʪʘʪʝʡ 

ʟʘʨʫʙʽʞʥʠʭ ʪʘ ʚʽʪʯʠʟʥʷʥʠʭ ʘʚʪʦʨʽʚ ʟ ʜʘʥʦʾ ʪʝʤʠ. ʊʝʦʨʝʪʠʯʥʦʶ ʦʩʥʦʚʦʶ 

ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʣʠ ʥʘʫʢʦʚʽ ʪʘ ʥʘʫʢʦʚʦ-ʧʫʙʣʽʮʠʩʪʠʯʥʽ ʧʨʘʮʽ ʥʘʫʢʦʚʮʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ./Results and discussion. ʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʘʜʠʢʘʣʴʥʦ ʥʦʚʠʤʠ ʩʧʦʩʦʙʘʤʠ ʚ ʧʦʣʷʭ, ʥʘ ʬʝʨʤʘʭ ʪʘ ʫ 

ʚʠʨʦʙʥʠʮʪʚʽ ʭʘʨʯʦʚʦʾ ʧʨʦʜʫʢʮʽʾ. 

ɹʽʦʪʝʭʥʦʣʦʛʽʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʧʨʦʜʦʚʞʫʻ ʨʦʟʚʠʚʘʪʠʩʷ, 

ʩʪʚʦʨʶʶʯʠ ʙʘʛʘʪʦ ʥʦʚʠʭ ʚʠʜʽʚ ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʩʽʥʥʷ, ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽ 

ʭʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ ʜʣʷ ʟʘʭʠʩʪʫ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʽ 

ʙʽʦʣʦʛʽʯʥʽ ʩʧʦʣʫʢʠ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʘʙʦ ʟʘʤʽʥʠ ʟʚʠʯʘʡʥʠʭ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʜʣʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ [2]. 

 ʊʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʚ ʟʘʢʨʠʪʠʭ ʧʨʠʤʽʱʝʥʥʷʭ ʜʦʩʷʛʥʫʣʠ ʧʨʦʛʨʝʩʫ ʚ 

ʢʦʥʪʨʦʣʴʦʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ: ʚʽʜ ʛʽʜʨʦʧʦʥʽʢʠ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʜʦ 

çʚʝʨʪʠʢʘʣʴʥʦʛʦè ʟʝʤʣʝʨʦʙʩʪʚʘ, ʦʩʦʙʣʠʚʦ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʟʝʣʝʥʽ. ʅʝʟʚʘʞʘʶʯʠ 

ʥʘ ʪʝ, ʱʦ ʚʠʨʦʙʥʠʮʪʚʦ ʜʦʨʦʞʯʝ, ʥʽʞ ʾʭ ʘʣʴʪʝʨʥʘʪʠʚʠ, ʚʠʨʦʱʝʥʽ ʥʘ ʬʝʨʤʘʭ,  ʪʘʢʽ 

ʧʨʦʜʫʢʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʚʘʙʣʠʚʠʤʠ ʜʣʷ ʨʦʟʜʨʽʙʥʠʭ ʧʨʦʜʘʚʮʽʚ, ʷʢʽ ʰʫʢʘʶʪʴ 

ʮʽʣʠʡ ʨʽʢ ʦʨʛʘʥʽʯʥʠʭ ʧʨʦʧʦʟʠʮʽʡ [1]. 

ʊʝʭʥʦʣʦʛʽʷ ʧʨʠʩʢʦʨʠʣʘ ʨʦʟʚʠʪʦʢ ʪʚʘʨʠʥʥʠʮʪʚʘ, ʭʘʨʯʫʚʘʥʥʷ ʪʘ ʟʜʦʨʦʚ'ʷ 

ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ. ɺʠʨʦʙʥʠʢʠ ʪʚʘʨʠʥʥʦʛʦ ʙʽʣʢʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʦʚʽ 

ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʟʜʦʨʦʚôʷ ʪʚʘʨʠʥ, ʚʽʜʩʪʝʞʝʥʥʷ ʡ ʦʧʪʠʤʽʟʘʮʽʾ 

ʚʠʨʦʙʥʠʮʪʚʘ. ʆʩʢʽʣʴʢʠ ʽʥʪʝʨʝʩ ʩʧʦʞʠʚʘʯʽʚ ʜʦ ʜʞʝʨʝʣ ʙʽʣʢʘ ʥʝʪʚʘʨʠʥʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʟʨʦʩʪʘʻ, ʪʝʭʥʦʣʦʛʽʷ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʪʘʢ ʟʚʘʥʠʭ ʟʘʤʽʥʥʠʢʽʚ ʤôʷʩʘ, 

ʚʠʨʦʙʣʝʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʑʝ ʥʘ ʧʦʯʘʪʢʫ ʩʚʦʛʦ 

ʽʩʥʫʚʘʥʥʷ ʩʪʦʷʪʴ ʟʘ ʥʠʤʠ ʪʘʢʽ ʢʦʤʧʘʥʽʾ, ʷʢ Beyond Meat ʽ Memphis Meats. 
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ɺʠʩʥʦʚʢʠ./Conclusions. ɼʦʩʷʛʥʝʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʪʘ ʪʦʯʥʦʛʦ 

ʟʝʤʣʝʨʦʙʩʪʚʘ ʩʪʘʣʠ ʚʘʞʣʠʚʠʤ ʚʥʝʩʢʦʤ ʫ ʙʽʣʴʰ ʩʪʽʡʢʝ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʚ 

ʮʽʣʦʤʫ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʚʠʨʦʙʥʠʢʘʤ ʙʫʪʠ ʙʽʣʴʰ ʪʦʯʥʠʤʠ ʪʘ 

ʦʧʪʠʤʽʟʫʚʘʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʨʦʞʘʡʥʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʘʙʦ 

ʪʚʘʨʠʥ. ɺʠʨʦʙʥʠʢʠ ʦʨʛʘʥʽʯʥʠʭ ʢʫʣʴʪʫʨ, ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ ʪʘ ʪʚʘʨʠʥʥʠʭ 

ʙʽʣʢʽʚ ʪʘʢʦʞ ʙʘʯʘʪʴ ʫ ʩʚʦʻʤʫ ʧʽʜʭʦʜʽ ʧʦʟʠʪʠʚʥʠʡ ʬʘʢʪʦʨ ʜʣʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ. 

ʉʪʘʣʽʩʪʴ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʾʾ ʚʠʟʥʘʯʝʥʥʷ, ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʚʘʞʣʠʚʠʤ ʧʠʪʘʥʥʷʤ ʜʣʷ 

ʙʘʛʘʪʴʦʭ ʢʨʘʾʥ, ʘʜʞʝ ʜʣʷ ʚʠʨʦʙʥʠʢʽʚ ʚʘʞʣʠʚʦ ʧʽʜʪʨʠʤʫʚʘʪʠ ʟʜʦʨʦʚôʷ ʪʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ˇʨʫʥʪʫ ʪʘ ʧʦʣʽʚ ʫ ʜʦʚʛʦʩʪʨʦʢʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ. 
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Background In connection with the COVID-19 pandemic, the study of this 

disease in animals has great scientific importance in clarifying the information about 

the source and circulation of the infection. The study aimed to investigate the source 

of infection of domestic animals (dog, cat, cattle, sheep, goat and poultry) with 

SARS-CoV-2, as well as to identify susceptible animal species and ways of 

transmission of the virus. 

Methods Observations were made on the animals selected for the study, from 

which nasopharyngeal and oropharyngeal smears were taken for PCR, and blood 

samples were taken for enzyme-linked immunosorbent assay (ELISA). The 

experimental part of the study was carried out in veterinary clinics, animal shelters 

and farms. Dogs and cats are kept in animal shelters and examined in veterinary 

clinics, as well as cattle, sheep, goats and poultry grown on various farms, were 

involved in the study. 

Results Antibodies to SARS-CoV-2 were detected in 11 (7 dogs and 4 cats) of 

645 samples taken from animals whose clinical signs of COVID-19 disease were 

initially observed or whose owners were exposed to the disease. 

Conclusions The presence of SARS-CoV-2 infection has been identified in 

dogs and cats in Baku, Azerbaijan. People with COVID-19 should avoid close 

contact with domestic animals during the time of their illness. Based on the results of 

the study, monitoring the dynamics of the spread of SARS-CoV-2 among animals is 
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of great scientific and practical importance in preventing this process. 

Keywords: Coronavirus disease 2019 (COVID-19), severe acute respiratory 

syndrome coronavirus 2 (SARS-CoV-2), investigation, antibody, domestic animals. 

 

Introduction  SARS-CoV-2 infection, which caused the COVID-19 pandemic 

in the world and caused atypical pneumonia in humans, was first detected in late 

2019 in the Chinese city of Wuhan and was named 2019-nCoV [1]. The genome 

structure of the causative agent is homologous to 50% MERS-CoV, 79% SARS-CoV 

and 88% BtRsCoV, so it belongs to the second type of acute respiratory syndrome 

viruses [2]. According to recent data, SARS-CoV-2 is classified as a highly 

mutagenic virus belonging to the Beta- and Deltacoronavirus groups of the 

Orthocoronavirinae subfamily of the Coronaviridae family [3]. Although the exact 

source of the causative agent of infection is not known. However, it is believed that 

SARS-CoV-2 was originated in wild animals and, later, transmitted to humans [4]. 

According to preliminary data, the spread of the disease was caused by bats sold at 

animal markets in the Chinese city of Wuhan [5]. In the later stages of the pandemic, 

rodents were also reported to be infected with Sars-CoV-2 in various parts of the 

world. Rodents are thought to have played an intermediate role in transmitting the 

virus from bats to humans [6]. Although there are no solid scientific findings on the 

mechanism of transmission of SARS-CoV-2 from animals to humans or vice versa, 

in some countries, owners of dogs and cats infected with SARS-CoV-2 have been 

found to have the disease [7, 8]. In the United States, there have also been reports of 

the disease being transmitted to zoo animals through contact with an employee 

infected with SARS-CoV-2 [9]. In late April 2020, Netherlands reported the first case 

of SARS-CoV-2 infection in commercially farmed mink. Additional reports of 

SARS-CoV-2 infected farmed mink came later in 2020 from Denmark (June), Spain 

(July), the U.S. (August), Italy (August), Sweden (October), France (November), 

Greece (November), Lithuania (November), and Canada (December) [10]. 

Material and methods Dogs and cats are kept in animal shelters and 

examined in veterinary clinics, as well as cattle, sheep, goats and poultry grown on 
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various farms, were involved in the study. At the initial stage of the study, blood 

samples were taken from animals (nasopharyngeal and oropharyngeal smears) for 

molecular genetic (PCR) examinations, and blood from peripheral veins for enzyme-

linked immunosorbent assay (ELISA) examinations. Samples were taken from 211 

dogs, 136 cats, 19 cattle, 268 ruminants (sheep, goats) and 11 chickens. PCR and 

ELISA tests (virus in swab samples, antibodies in blood samples against the virus) 

were performed on samples taken from dogs and cats, and ELISA tests (antibodies in 

blood samples) were performed on samples taken from other animals. Blood samples 

were collected via leg venipuncture and sera were separated and stored at ī20ÁC until 

further processing. All samples were collected under full personal-protective 

equipment. 

Molecular genetic analyzes were performed using the BIO-RAD CFX96 Real-

Time device. Extraction process done by the QIAampÈ Viral RNA Mini kit. During 

the Extraction process, 140Õl of the sample was taken at the initial stage and 160Õl of 

RNA was isolated. Purification carried through OasigÊ lyophilized OneStep 2X RT-

qPCR Master Mix kit, 5Õl of extracted RNA was added to 20Õl of Master mix. In the 

last stage, 25Õl of the mixture was placed on the device for reading and recording. 

Enzyme-linked immunosorbent assay (ELISA) analyzes were performed using the 

Thermo Multiskan FC device using the ID Screen SARS-CoV-2 Double Antigen 

Multi -species kit. Double antigen ELISA for the detection of antibodies directed 

against the nucleocapsid of SARS-CoV-2 in animal serum or plasma. Before the start 

of, analysis, all kit reagents were kept at room temperature (21ÁCÑ 5ÁC) and 

homogenized by vortexing. Firstly, 25Õl Dilution buffer was added to each well. 

Secondly, an equal amount of Negative and Positive control was added properly to 

wells A1 and B1, C1 and D1. Then, 25Õl sample was added to each remaining wells. 

The plate was covered and placed in a thermostat for 45 minutes of incubation. The 

plate was emptied and washed 3 times with 300Õl Wash solution. Then 300Õl 

Conjugate was added to each well. The plate was covered and kept at room 

temperature for 30 minutes. Again the plate was emptied and washed 3 times with 

300Õl Wash solution. In the next step, 100Õl of Substrate solution was added. The 
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plate was covered and kept in the dark condition at room temperature for 20 minutes.  

In the end, 100Õl of Stop solution was added. The results were read and recorded at 

450 nm. 

Results It should be noted that no SARS-CoV-2 agent was detected in the 

smear samples as a result of the research. No antibodies to SARS-CoV-2 were 

detected in immunosorbent assays analysis in blood samples from cattle, sheep, 

goats, and poultry. However, blood samples taken from 7 dogs and 4 cats with 

symptoms of the disease (runny nose, cough, diarrhea, etc.) revealed the presence of 

antibodies against the virus. The results demonstrate that the disease is limited among 

dogs and cats. Information on the type, age, residential area (owner/stray), and the 

amount (titer) of specific antibodies in the blood of dogs and cats for which 

antibodies to SARS-CoV-2 have been detected are presented in Tables 1 and 2. 

Table 1. 

Dog No Gender of animal Age Place of animals Titer (%)  

1 Male 10 months Animal shelter 143,58 

2 Female 1 year Animal shelter 157,18 

3 Female 2 years Animal shelter 64,24 

4 Female 4 years Vet. clinic 61,00 

5 Female 3,5 months Vet. clinic 237,86 

6 Male 2 years Vet. clinic 60,23  

7 Male 1 years Vet. clinic 98,97 

The table provides information on dogs with Ó60% antibodies in their blood. 

As can be seen, the number of dogs with positive results is 7(Dog numbers are 

conditional). Of these, 62.24% of titers were found in the 3rd dog, 61.00% in the 4th 

dog, and 60.23% in the 6th dog. The antibody titer is 98.97 in the 7th dog. The 1st, 

2nd and 5th dogs were found to have the highest titers, which are 143.58%, 157.18% 

and 237.86%, respectively. (Ó 60% positive) * 

Table 2. 

Cat No Gender of animal Age Place of animals Titer (%)  

1 Female 2 years Vet. clinic 104,39 

2 Female 3 years Vet. clinic 162,19 

3 Male 1,5 months Vet. clinic 226,58 

4 Female 8 months Vet. clinic 153,63 
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The table provides information on cats with Ó60% antibodies in their blood. As 

can be seen, the number of dogs with positive results is 4(Cat numbers are 

conditional). Of these, 104.39% of titers were found in the 1st cat, 162.19% in the 

2nd cat, 226.58% in the 3rd and 153.63% in the 4th dog. (Ó 60% positive) * 

* According to the instructions of the ID Screen SARS-CoV-2 Double Antigen 

Multi -species set, the result is considered positive if the antibody titer is Ó 60%. 

347 samples were examined by PCR and the result was negative. This means 

that no active patients were recorded in the sampled dogs and cats. 

The results of the study show that dogs and cats are more susceptible to the 

disease among experimental animals, and the incidence of the disease among dogs is 

higher than among cats. Thus, the incidence was 3.32% among dogs and 2.94% 

among cats. 

At the same time, the incidence of SARS-CoV-2 infection in females, both 

dogs and cats, is high, and the incidence of disease in domesticated animals is 

predominant (73%). Given the direct contact of dogs with antibodies in the blood of 

animals living in shelters, it can be assumed that there is a risk of transmission of the 

coronavirus from animal to animal. 

The level of antibody titer, which is important in the formation of 

immunodeficiency, is inversely proportional to the age of the animals in the dog 

population, and the amount of titer produced decreases with age. In cats, however, it 

can be concluded that the antibody titer in the blood is not related to the age of the 

animal. 

During the collection of survey data on infected animals, it was determined that 

there were people infected with COVID-19 or with clinical symptoms of the disease 

among the owners of the animals or the staff serving them in the shelters. This, in 

turn, indicates that the human factor plays a role in the circulation of the pathogen in 

the transmission of the pathogen to animals. 

Discussion Our results demonstrate 7 dogs and 4 cats with symptoms of the 

disease (runny nose, cough, diarrhea, etc.) revealed the presence of antibodies against 

the virus. Since no antibodies to SARS-CoV-2 or the pathogen have been found in 
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cattle and ruminants (cattle, sheep and goats), as well as poultry, it can be concluded 

that these animals are insensitive to the disease. Cases of SARS-CoV-2 infection 

have been reported in domestic dogs and cats. Thus, the formation of specific 

antibodies in the blood of domestic animals was observed by immunosorbent assays. 

Exposure of animals to SARS-CoV-2 infection increases the likelihood of contact 

with their infected owners or infected caregivers. Therefore, during contact with 

animals during the COVID-19 pandemic, people should strictly follow the sanitary 

and hygienic rules and take into account the possibility of cross-transmission of 

zoonotic SARS-CoV-2. Research should also be continued to investigate the 

possibility of the virus circulating among animals and transmitting it from animals to 

humans. 

Conclusion More studies are needed to investigate the transmission route of 

SARS-CoV-2 from humans to cats and dogs. Finally, it is imperative that further 

studies be quickly carried out in order to better establish the risk of contamination of 

pets from humans as well as the risk that infected pets have as a source of infection 

for humans. Importantly, immediate action should be implemented to keep a suitable 

distance between humans and pet animals such as cats and dogs, and strict hygiene 

and quarantine measures should also be carried out for these animals.     
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Introductions . A variety of research approaches are used to obtain information 

about metabolic processes occurring in the human respiratory system. Functional 

study of the lungs and broncho-alveolar system is an important area in pathological 

physiology and can be studied on the basis of analysis of exhaled breath condensate 

(EBC) [1]. The spectrum of substances found in exhaled air ranges from diatomic 

molecules such as hydrogen (H2), oxides of carbon (CO) and nitrogen (NO) to 

polyhydric aliphatic and aromatic hydrocarbons. The study of gas exchange of 

biological objects and analysis of the composition of exhaled air (biological particles 

suspended in it) is a large area of research with different instrumental approaches and 

a wide range of analytical characteristics [2, 3]. 

Aim. The aim of this work is to study the possibility of applying the method of 

principal components to simplify the visualization of the spectral distribution of 

exhaled breath condensate. 

Materials and methods. To study the spectral composition of the EBC, it is 

convenient to use the method of laser correlation spectroscopy, which provides fast 

and accurate results. It is possible to determine the concentration of particles ranging 

in size from 1 to 18500 nanometers (nm). Since the size range of the histogram with 

the distribution spectrum is very wide, the particle size distribution function is 

depicted on a logarithmic scale for convenience. 
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Traditionally, histograms are used to visually represent the spectral distribution 

of condensate particles. In order to show the spectral distribution of condensate 

particles in a group of people, the arithmetic mean and standard deviation are 

indicated on the histogram (Fig. 1). In addition, the error of the mean value, the 

coefficient of variation and the confidence intervals of the arithmetic mean values in 

the general set of features for each studied indicator are calculated. 

 

Fig. 1. Example of the averaged spectrum of moisture of exhaled air 

Previously, studies were carried out, which showed that for groups of people 

with different diseases, the types of spectra differ [1 ï 3]. But it is not convenient to 

compare histograms by 32 indicators with each other. Therefore, research to reduce 

the number of indicators while minimizing the loss of information is relevant. 

Results and discussion. The convenience of comparing groups among 

themselves could be improved by reducing the dimension of the data. To reduce the 

dimensionality of the data, the principal component method is traditionally used. We 

will apply the method of principal components to 32 indicators of EBC and explore 

its possibilities of visualizing such data. 

In the Fig. 1 shows the orthogonal projection onto the plane of the first two 

main components for visualizing a set of EBC data for groups of healthy people 

(group çnormè), as well as with the following diseases: asthma, pneumonia and 

bronchitis. 
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Fig. 2. Visualization by the method of 2 component PCA the EBC data of 4 

examined people groups 

The efficiency of the method is based on the following requirements: the 

minimum sum of the squares of the distances from the EBC data points to their 

projections onto the plane of the first two principal components; the minimum of the 

sum of distortions of the squared distances between all pairs of projections of the 

EBC data on the plane of the principal components. 

The following conclusions can be drawn: 

- the groups çnormè and çpneumoniaè overlap strongly, their separation is 

impossible; 

- the çasthmaè group has a partial overlap with the çpneumoniaè group; 

- the çbronchitisè group has a slight overlap with the çasthmaè group and 

partial overlap with the çpneumoniaè group. 

Let's try to apply the PCA method for the same 4 groups using 3 components. 

The projection on 1 and 2 principal components is the same as in the Fig. 1. The 
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results of the projection of 2 and 3 main components are shown in the Fig. 2. As you 

can see, the çpneumoniaè group also overlaps with the çnormè, çastmaè and 

çbronchitisè groups. 

 

Fig. 3. Visualization by the method of 3 component PCA the EBC data of 4 

examined people groups 

Experiments have shown that an increase in the number of components of the 

PCA method does not lead to an increase in the quality of visualization. It was 

decided to exclude the "pneumonia" group from the list of groups that are visualized 

using the PCA method.  

In Fig. 3 shows a two-component PCA method for visualizing EBC data for 

the çnormè, çasthmaè and çbronchitisè groups. 

 

Fig. 4. Visualization by the method of 2 component PCA the EBC data of 3 

examined people groups 
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ʂʘʢ ʚʠʜʥʦ, EAC ʜʘʥʥʳʝ ʜʣʷ ʚʩʝʭ ʛʨʫʧʧ ʭʦʨʦʰʦ ʚʠʟʫʘʣʴʥʦ ʨʘʟʜʝʣʷʶʪʩʷ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ ʤʝʪʦʜ PCA ʤʦʞʥʦ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ 

EBC ʜʘʥʥʳʭ for the çnormè, çasthmaè and çbronchitisè groups, obtained using the 

method of laser correlation spectroscopy. 

Conclusions. The article explored the possibilities of using the principal 

component method to simplify the visualization of the spectral distribution of the 

exhaled air condensate. 4 groups of examined people were considered: group 

çnormè, as well as with the diseases çasthmaè, çpneumoniaè and çbronchitisè. The 

results showed that the exclusion of the çpneumoniaè group makes it possible to 

visually differentiate the EAC data of the groups çnormè, çasthmaè and çbronchitisè 

using the EAC method. 
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ɸʨʥʘʫʪ ʆʣʝʥʘ ɯʚʘʥʽʚʥʘ 

ʤʘʛʽʩʪʨʘʥʪʢʘ 

ɹʫʜʥʷʢ ʆʣʝʢʩʘʥʜʨ ʂʦʩʪʷʥʪʠʥʦʚʠʯ 

ʢ.ʙ.ʥ.,ʜʦʮʝʥʪ 

ʆʜʝʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ɯ. ɯ. ʄʝʯʥʠʢʦʚʘ 

ʤ. ʆʜʝʩʘ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ ɻʣʫʪʘʪʽʦʥʦʚʘ ʩʠʩʪʝʤʘ ï ʻʜʠʥʘ ʚ ʦʨʛʘʥʽʟʤʽ, ʷʢʘ ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʪʨʴʦʭ 

ʣʽʥʽʷʭ ʟʘʭʠʩʪʫ ʽʟ ʯʦʪʠʨʴʦʭ ʪʘ ʟʘʭʠʱʘʻ ʢʦʤʧʦʥʝʥʪʠ ʢʣʽʪʠʥʠ ʚʽʜ ʦʢʠʩʥʝʥʥʷ 

ʘʢʪʠʚʥʠʤʠ ʬʦʨʤʘʤʠ ʢʠʩʥʶ ʪʘ ʚʽʣʴʥʠʤʠ ʨʘʜʠʢʘʣʘʤʠ. ɻʣʫʪʘʪʽʦʥ (GSH) ʻ 

ʮʝʥʪʨʘʣʴʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ ʩʠʩʪʝʤ ʤʘʡʞʝ ʚʩʽʭ ʢʣʽʪʠʥ ʽ 

ʦʨʛʘʥʽʚ; ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʡ ʘʥʪʠʦʢʩʠʜʘʥʪ ʟ ʧʦʪʫʞʥʦʶ ʜʝʪʦʢʩʠʢʘʮʽʡʥʦʶ  

ʜʽʻʶ.  ʁʦʛʦ ʘʥʪʠʦʢʩʠʜʘʥʪʥʘ ʜʽʷ ʧʦʚ'ʷʟʘʥʘ ʟ ʜʽʻʶ ʩʫʣʴʬʛʽʜʨʠʣʴʥʠʭ ʛʨʫʧ. GSH ʻ 

ʚʘʞʣʠʚʠʤ ʘʥʪʠʦʢʩʠʜʘʥʪʦʤ ʚ ʦʨʛʘʥʽʟʤʽ ʪʚʘʨʠʥ ʪʘ ʣʶʜʠʥʠ, ʩʘʤʝ ʚʽʥ ʧʽʜʪʨʠʤʫʻ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʘʢʪʠʚʥʫ ʢʦʥʬʦʨʤʘʮʽʶ ʙʽʣʢʽʚ, ʘ ʪʘʢʦʞ ʟʘʭʠʱʘʻ ʩʫʣʴʬʛʽʜʨʠʣʴʥʽ 

ʛʨʫʧʠ ʛʣʦʙʽʥʫ, ʤʝʤʙʨʘʥʠ ʝʨʠʪʨʦʮʠʪʽʚ ʪʘ ʜʚʦʚʘʣʝʥʪʥʝ ʟʘʣʽʟʦ ʚʽʜ ʜʽʾ ʦʢʠʩʥʶʚʘʯʽʚ. 

ʆʢʠʩʣʶʶʯʠʩʴ ʟʘ SH-ʛʨʫʧʦʶ, GSH ʩʪʘʻ ʫʯʘʩʥʠʢʦʤ ʙʘʛʘʪʴʦʭ ʚʘʞʣʠʚʠʭ ʧʨʦʮʝʩʽʚ: 

ʚʽʜʥʦʚʣʝʥʥʷ ʜʠʩʫʣʴʬʽʜʽʚ, ʧʽʜʪʨʠʤʘʥʥʷ ʢʣʽʪʠʥʥʦʛʦ ʨʝʜʦʢʩ-ʩʪʘʪʫʩʫ, ʜʝʪʦʢʩʠʢʘʮʽʷ 

ʧʦʛʣʠʥʝʥʠʭ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ, ʘ ʪʘʢʦʞ ʧʨʦʜʫʢʪʽʚ, ʱʦ ʚʠʚʦʜʷʪʴʩʷ ʟ ʤʝʪʘʙʦʣʽʟʤʫ, 

ʩʠʥʪʝʟ ʝʡʢʦʟʘʥʦʾʜʽʚ, ʨʝʛʫʣʷʮʽʷ ʙʘʛʘʪʴʦʭ ʢʣʽʪʠʥʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʢʣʽʪʠʥʥʦʛʦ 

ʩʠʛʥʘʣʽʥʛʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʧʨʠ ʨʝʛʫʣʷʮʽʷ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ, ʝʢʩʧʨʝʩʽʷ ʛʝʥʽʚ ʪʘ 

ʘʧʦʧʪʦʟʫ. ʆʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʶʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ 

ʟʘʭʠʩʪʫ ʫ ʦʨʛʘʥʽʟʤʽʚ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ ʧʨʦʜʫʢʪʽʚ 

ʇʆʃ, ʘʣʝ ʟʙʝʨʽʛʘʶʪʴ ʧʨʠ ʮʴʦʤʫ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʧʦʚʥʦʮʽʥʥʽʩʪʴ ʢʣʽʪʠʥʥʠʭ 

ʩʪʨʫʢʪʫʨ. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ ʜʚʦʩʪʫʣʢʦʚʽ ʤʦʣʶʩʢʠ, ʷʢʽ ʩʪʘʣʠ ʦʩʥʦʚʥʠʤ 

(ʤʦʜʝʣʴʥʠʤ) ʦʙ'ʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʯʦʨʥʦʤʦʨʩʴʢʦʛʦ ʨʝʛʽʦʥʫ, ʷʢ ʥʘʡʙʽʣʴʰ 

ʤʘʩʦʚʠʡ ʮʝʥʦʟʦʫʪʚʦʨʶʶʯʠʡ ʚʠʜ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʛʦ 
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ʚʠʨʦʱʫʚʘʥʥʷ. ʅʘ ʥʴʦʤʫ ʙʫʣʦ ʘʧʨʦʙʦʚʘʥʦ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʩʫʯʘʩʥʠʭ ʙʽʦʭʽʤʽʯʥʠʭ 

ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʚʩʪʘʥʦʚʣʝʥʦ ʥʠʟʢʫ ʮʽʢʘʚʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ. 

ɼʚʦʩʪʫʣʢʦʚʽ ʤʦʣʶʩʢʠ ʟʘʚʜʷʢʠ ʦʩʦʙʣʠʚʦʩʪʷʤ ʾʭʥʴʦʾ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ (ʘ 

ʩʘʤʝ: ʩʠʜʷʯʦʤʫ ʩʧʦʩʦʙʫ ʞʠʪʪʷ, ʚʠʩʦʢʽʡ ʬʽʣʴʪʨʘʮʽʡʥʽʡ ʟʜʘʪʥʦʩʪʽ ʪʘ 

ʙʽʦʘʢʫʤʫʣʷʮʽʾ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʟʘʙʨʫʜʥʶʚʘʯʽʚ) ʚʚʘʞʘʶʪʴʩʷ ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʠʤʠ 

ʜʣʷ ʙʽʦʤʦʥʽʪʦʨʠʥʛʫ ʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʘʤʠ. ʇʨʝʜʩʪʘʚʥʠʢʠ ʮʽʻʾ 

ʩʠʩʪʝʤʘʪʠʯʥʦʾ ʛʨʫʧʠ ʥʘʣʝʞʘʪʴ ʜʦ ʛʨʫʧʠ ʦʨʛʘʥʽʟʤʽʚ-ʬʽʣʴʪʨʘʪʦʨʽʚ ʽ 

ʙʽʦʘʢʫʤʫʣʷʪʦʨʽʚ. ʇʨʦʧʫʩʢʘʶʯʠ ʯʝʨʝʟ ʤʘʥʪʽʡʥʫ ʧʦʨʦʞʥʠʥʫ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʚʦʜʠ, 

ʚʦʥʠ ʟʜʘʪʥʽ ʥʘʢʦʧʠʯʫʚʘʪʠ ʚ ʪʢʘʥʠʥʘʭ ʨʽʟʥʦʤʘʥʽʪʥʽ ʢʩʝʥʦʙʽʦʪʠʢʠ ʚ 

ʢʦʥʮʝʥʪʨʘʮʽʷʭ, ʱʦ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʶʪʴ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʽ ʚʝʣʠʯʠʥʠ. ʋ 

ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʩʪʘʥ ʦʢʠʩʣʶʚʘʣʴʥʦʛʦ ʩʪʨʝʩʫ ʜʣʷ ʥʠʭ ʻ ʰʚʠʜʰʝ ʥʦʨʤʦʶ, ʥʽʞ 

ʚʠʢʣʶʯʝʥʥʷʤ. ʇʽʜʚʠʱʝʥʘ ʩʪʽʡʢʽʩʪʴ ʜʚʦʩʪʫʣʢʦʚʠʭ ʤʦʣʶʩʢʽʚ ʜʦ ʚʧʣʠʚʫ 

ʯʠʩʣʝʥʥʠʭ ʧʦʣʶʪʘʥʪʽʚ ʦʙʫʤʦʚʣʝʥʘ ʥʘʷʚʥʽʩʪʶ ʝʬʝʢʪʠʚʥʠʭ ʩʠʩʪʝʤ ʟʘʭʠʩʪʫ 

ʢʣʽʪʠʥ ʽ ʪʢʘʥʠʥ ʚʽʜ ʦʢʠʩʣʶʚʘʣʴʥʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ. ʇʦʨʽʚʥʷʥʥʷ ʟ ʽʥʰʠʤʠ 

ʩʠʩʪʝʤʘʪʠʯʥʠʤʠ ʛʨʫʧʘʤʠ ʧʦʢʘʟʘʣʦ, ʱʦ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʡ ʢʦʤʧʣʝʢʩ ʪʢʘʥʠʥ ʮʠʭ 

ʦʨʛʘʥʽʟʤʽʚ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ ʛʣʫʪʘʪʽʦʥʫ ʽ ʚʠʩʦʢʦ ʝʬʝʢʪʠʚʥʦʶ 

ʛʨʫʧʦʶ ʬʝʨʤʝʥʪʽʚ, ʘʢʪʠʚʥʦʩʪʽ ʷʢʠʭ ʥʘʙʘʛʘʪʦ ʧʝʨʝʚʠʱʫʶʪʴ ʟʥʘʯʝʥʥʷ, ʚʽʜʦʤʽ ʜʣʷ 

ʽʥʰʠʭ ʚʦʜʥʠʭ, ʘ ʪʘʢʦʞ ʥʘʟʝʤʥʠʭ ʪʚʘʨʠʥ. ʎʝ ʜʦʟʚʦʣʷʻ ʨʦʟʛʣʷʜʘʪʠ ʜʚʦʩʪʫʣʢʦʚʠʭ 

ʤʦʣʶʩʢʽʚ ʷʢ ʫʥʽʢʘʣʴʥʫ ʤʦʜʝʣʴ ʜʣʷ ʚʠʚʯʝʥʥʷ ɸʆ ʤʝʭʘʥʽʟʤʽʚ ʢʣʽʪʠʥʥʦʾ ʽ 

ʪʢʘʥʠʥʥʦʾ ʩʪʽʡʢʦʩʪʽ ʜʦ ʩʪʨʝʩʦʚʦʾ ʜʽʾ. 

ʄʝʪʘ ʨʦʙʦʪʠ ɺʠʟʥʘʯʠʪʠ ʚʤʽʩʪ ʚʽʜʥʦʚʣʝʥʦʛʦ ʛʣʫʪʘʪʽʦʥʫ ʚ Mytilus 

galloprovincialis  Lam, ʟʽʙʨʘʥʠʭ ʟ ʪʨʴʦʭ ʩʪʘʥʮʽʡ ʆʜʝʩʴʢʦʾ ʟʘʪʦʢʠ: ɼʝʣʴʬʽʥʘʨʽʡ 

çʅʝʤʦè, ɻʽʜʨʦʙʽʦʩʪʘʥʮʽʷ ʆʅʋ ʽʤ. ɯ.ɯ.ʄʝʯʥʠʢʦʚʘ ʪʘ ʩʝʨʝʜʦʚʠʱʝ ʊʠʣʽʛʫʣʴʩʢʦʛʦ 

ʣʠʤʘʥʫ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʆʙ'ʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʩʣʫʞʠʣʠ ʜʦʨʦʩʣʽ 

ʩʪʘʪʝʚʦʟʨʽʣʽ ʦʩʦʙʠʥʠ ʯʦʨʥʦʤʦʨʩʴʢʦʛʦ ʜʚʦʩʪʫʣʢʦʚʦʛʦ ʤʦʣʶʩʢʘ Mytilus 

galloprovincialis Lam. (ʜʘʣʽ - ʤʽʜʽʷ), ʷʢʽ ʙʫʣʠ ʟʽʙʨʘʥʽ ʚ ʞʦʚʪʥʽ ʤʽʩʷʮʽ ʟ ʪʨʴʦʭ 

ʩʪʘʥʮʽʡ ʆʜʝʩʴʢʦʾ ʟʘʪʦʢʠ: ɼʝʣʴʬʽʥʘʨʽʡ çʅʝʤʦè, ɻʽʜʨʦʙʽʦʩʪʘʥʮʽʷ ʆʅʋ ʽʤ. 

ɯ.ɯ.ʄʝʯʥʠʢʦʚʘ ʪʘ ʩʝʨʝʜʦʚʠʱʝ ʊʠʣʽʛʫʣʴʩʢʦʛʦ ʣʠʤʘʥʫ. ʋ ʛʦʤʦʛʝʥʘʪʘʭ ʦʨʛʘʥʽʚ 

(ʟʷʙʨʠ, ʥʦʛʘ, ʛʝʧʘʪʦʧʘʥʢʨʝʘʩ, ʤʘʥʪʽʷ) ʢʽʣʴʢʽʩʥʦ ʚʠʟʥʘʯʘʣʠ ʚʤʽʩʪ ʚʽʜʥʦʚʣʝʥʦʛʦ 
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ʛʣʫʪʘʪʽʦʥʫ. ʎʠʬʨʦʚʠʡ ʤʘʪʝʨʽʘʣ ʦʙʨʦʙʣʝʥʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ t-

ʢʨʠʪʝʨʽʶ ʉʪʴʶʜʝʥʪʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʽʚʥʷ ʟʥʘʯʫʱʦʩʪʽ ʚʽʜʤʽʥʥʦʩʪʝʡ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ ʂʦʣʠʚʘʥʥʷ ʚʤʽʩʪʫ ʚʽʜʥʦʚʣʝʥʦʛʦ 

ʛʣʫʪʘʪʽʦʥʫ ʫ ʦʨʛʘʥʘʭ Mytilus galloprovinʘialis L., ʚʟʷʪʠʭ ʟ ʨʽʟʥʠʭ ʩʪʘʥʮʽʡ 

ʜʦʩʣʽʜʞʝʥʥʷ (ʟʦʥʘ ʊʽʣʽʛʫʣʴʩʢʦʛʦ ʣʠʤʘʥʫ, ɼʝʣʴʬʽʥʘʨʽʡ çʅʝʤʦè, ʟʦʥʘ 

ʛʽʜʨʦʙʽʦʩʪʘʥʮʽʾ ʆʅʋ ʽʤ. ɯ.ɯ. ʄʝʯʥʠʢʦʚʘ), ʥʘʚʝʜʝʥʦ ʥʘ ʥʘʩʪʫʧʥʠʭ ʨʠʩʫʥʢʘʭ. 

ɺʤʽʩʪ ʚʽʜʥʦʚʣʝʥʦʛʦ ʛʣʫʪʘʪʽʦʥʫ ʚ ʦʨʛʘʥʘʭ Mytilus galloprovincialis L., ʷʢʽ 

ʤʝʰʢʘʣʠ ʥʘ ʩʪʘʥʮʽʾ "ɻʽʜʨʦʙʽʦʩʪʘʥʮʽʷ", ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 1.  

 

ʈʠʩ.1. ɺʤʽʩʪ ʚʽʜʥʦʚʣʝʥʦʛʦ ʛʣʫʪʘʪʽʦʥʫ ʚ ʦʨʛʘʥʘʭ Mytilus galloprovincialis L., 

ʷʢʽ ʤʝʰʢʘʶʪʴ ʥʘ ʩʪʘʥʮʽʾ "ɻʽʜʨʦʙʽʦʩʪʘʥʮʽʷ", ʤʢʤʦʣʴ/ʛ (n=5) 

ɿʛʽʜʥʦ ʜʘʥʠʭ, ʥʘʚʝʜʝʥʠʭ ʥʘ ʨʠʩ.1, ʥʘʡʙʽʣʴʰʠʡ ʚʤʽʩʪ ʚʽʜʥʦʚʣʝʥʦʛʦ 

ʛʣʫʪʘʪʽʦʥʫ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʫ ʤʘʥʪʽʾ Mytilus galloprovincialis L. ʂʦʥʮʝʥʪʨʘʮʽʷ 

ʚʽʜʥʦʚʣʝʥʦʛʦ ʛʣʫʪʘʪʽʦʥʫ ʚ ʮʴʦʤʫ ʦʨʛʘʥʽ ʩʢʣʘʜʘʣʘ 1,33 ʤʢʤʦʣʴ/ʛ ʪʢʘʥʠʥʠ (ʪʫʪ ʽ 

ʜʘʣʽ: ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʦ 5%).  

ɼʘʣʽ ʟʘ ʟʤʝʥʰʝʥʥʷʤ ʧʦʢʘʟʥʠʢʘ ʡʰʣʠ ʥʦʛʘ, ʧʝʯʽʥʢʘ, ʟʷʙʨʠ, ʚʤʽʩʪ 

ʛʣʫʪʘʪʽʦʥʫ ʢʦʣʠʚʘʚʩʷ ʫ ʜʽʘʧʘʟʦʥʽ 0,87-1,20 ʤʢʤʦʣʴ/ʛ. ɺʤʽʩʪ ʚʽʜʥʦʚʣʝʥʦʛʦ 

ʛʣʫʪʘʪʽʦʥʫ ʚ ʦʨʛʘʥʘʭ Mytilus galloprovincialis L., ʷʢʽ ʤʝʰʢʘʶʪʴ ʥʘ ʩʪʘʥʮʽʾ 

ʆʜʝʩʴʢʦʛʦ ʜʝʣʴʬʽʥʘʨʽʶ "ʅʝʤʦ", ʥʘʚʝʜʝʥʦ ʥʘ ʈʠʩ.2, ʟʛʽʜʥʦ ʟʘ ʷʢʠʤ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʤʘʡʞʝ ʚ 2, 5 ʨʘʟʠ ʚʠʱʠʡ ʚʤʽʩʪ ʚʽʜʥʦʚʣʝʥʦʛʦ ʛʣʫʪʘʪʽʦʥʫ (3,62 

ʤʢʤʦʣʴ/ʛ) ʚ ʤʘʥʪʽʾ. ɺʤʽʩʪ ʛʣʫʪʘʪʽʦʥʫ ʚ ʥʦʟʽ ʥʝ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʪʘ 

ʜʦʨʽʚʥʶʻ 1,26 2,59 ʤʢʤʦʣʴ/ʛ. ʇʦʢʘʟʥʠʢʠ ʚʤʽʩʪʫ ʚʽʜʥʦʚʣʝʥʦʛʦ ʛʣʫʪʘʪʽʦʥʫ ʚ  

ʛʝʧʘʪʦʧʘʥʢʨʝʘʩʽ (2,59 ʤʢʤʦʣʴ/ʛ) ʪʘ ʟʷʙʨʘʭ (1,48 ʤʢʤʦʣʴ/ʛ) ʪʘʢʦʞ ʤʘʡʞʝ ʚ 2 ʨʘʟʠ 
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ʧʝʨʝʚʠʱʫʶʪʴ ʧʦʢʘʟʥʠʢʠ Mytilus galloprovincialis L. ʟ ʛʽʜʨʦʙʽʦʩʪʘʥʮʽʾ. 

 

ʈʠʩ. 2. ɺʤʽʩʪ ʚʽʜʥʦʚʣʝʥʦʛʦ ʛʣʫʪʘʪʽʦʥʫ ʚ ʦʨʛʘʥʘʭ Mytilus galloprovincialis L ., 

ʷʢʽ ʤʝʰʢʘʶʪʴ ʥʘ ʩʪʘʥʮʽʾ "ɼʝʣʴʬʽʥʘʨʽʡ "ʅʝʤʦ", ʤʢʤʦʣʴ/ʛ (n=5) 

ʎʝ ʤʦʞʝ ʧʦʷʩʥʶʚʘʪʠʩʷ ʪʠʤ, ʱʦ ʩʪʘʥʮʽʷ ʜʝʣʴʬʽʥʘʨʽʶ çʅʝʤʦè ʻ ʙʽʣʴʰ 

ʘʥʪʨʦʧʦʛʝʥʥʦ ʟʘʙʨʫʜʥʝʥʦʶ, ʪʦʤʫ ʨʽʚʝʥʴ ʛʣʫʪʘʪʽʦʥʫ ʻ ʙʽʣʴʰ ʨʝʘʢʪʠʚʥʠʤ ʧʨʠ 

ʟʨʦʩʪʘʥʥʽ ʚʤʽʩʪʫ ɸʌʂ. ɺʤʽʩʪ ʚʽʜʥʦʚʣʝʥʦʛʦ ʛʣʫʪʘʪʽʦʥʫ ʚ ʦʨʛʘʥʘʭ Mytilus 

galloprovincialis L., ʷʢʽ ʤʝʰʢʘʶʪʴ ʥʘ ʩʪʘʥʮʽʾ "ʊʽʣʽʛʫʣʴʩʴʢʠʡ ʣʠʤʘʥè ʚʽʜʦʙʨʘʞʝʥʦ 

ʥʘ ʨʠʩ.3. 

 

ʈʠʩ.3. ɺʤʽʩʪ ʚʽʜʥʦʚʣʝʥʦʛʦ ʛʣʫʪʘʪʽʦʥʫ ʚ ʦʨʛʘʥʘʭ Mytilus galloprovincialis L., 

ʷʢʽ ʤʝʰʢʘʶʪʴ ʥʘ ʩʪʘʥʮʽʾ "ʊʽʣʽʛʫʣʴʩʴʢʠʡ ʣʠʤʘʥ", ʤʢʤʦʣʴ/ʛ (n=5) 
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ʅʘʡʙʽʣʴʰʠʡ ʚʤʽʩʪ ʚʽʜʥʦʚʣʝʥʦʛʦ ʛʣʫʪʘʪʽʦʥʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʘʢʦʞ ʚ ʤʘʥʪʽʾ 

2,36 ʤʢʤʦʣʴ/ʛ, ʘʣʝ ʮʝʡ ʧʦʢʘʟʥʠʢ ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʧʝʨʝʜʥʽʤʠ, ʻ ʜʝʱʦ ʥʠʞʯʠʤ. 

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʤʽʩʪ ʚʽʜʥʦʚʣʝʥʦʛʦ ʛʣʫʪʘʪʽʦʥʫ ʚ ʟʷʙʨʘʭ ʟʤʝʥʰʠʚʩʷ ʚ 2 

ʨʘʟʠ, ʧʦʨʽʚʥʷʥʦ ʟ ʟʷʙʨʘʤʠ ʤʽʜʽʡ ʟ çɻʽʜʨʦʙʽʦʩʪʘʥʮʽʾè ʪʘ ɼʝʣʴʬʽʥʘʨʽʶ çʅʝʤʦè, ʪʘ 

ʜʦʨʽʚʥʶʻ 0,37 ʤʢʤʦʣʴ/ʛ. ɿʥʘʯʥʠʭ ʟʤʽʥ ʚʤʽʩʪʫ ʛʣʫʪʘʪʽʦʥʫ ʚ ʥʦʟʽ ʪʘ 

ʛʝʧʘʪʦʧʘʥʢʨʝʘʩʽ ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ, ʚʦʥʠ ʜʦʨʽʚʥʶʶʪʴ 1,18 ʤʢʤʦʣʴ/  ʪʘ 1,17 

ʤʢʤʦʣʴ/ʛ, ʚʽʜʧʦʚʽʜʥʦ. 

ɺʠʩʥʦʚʢʠ ɺ ʭʦʜʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʣʦ ʟôʷʩʦʚʘʥʦ, ʱʦ ʚʤʽʩʪ ʚʽʜʥʦʚʣʝʥʦʛʦ 

ʛʣʫʪʘʪʽʦʥʫ ʚ ʛʦʤʦʛʝʥʘʪʘʭ ʦʨʛʘʥʽʚ Mytilus galloprovincialis L,, ʷʢʽ ʙʫʣʠ ʟʽʙʨʘʥʽ ʟ 

ɼʝʣʴʬʽʥʘʨʽʶ çʅʝʤʦè, ɻʽʜʨʦʙʽʦʩʪʘʥʮʽʾ ʆʅʋ ʽʤ. ɯ. ɯ. ʄʝʯʥʠʢʦʚʘ ʪʘ ʩʝʨʝʜʦʚʠʱʝ 

ʊʠʣʽʛʫʣʴʩʢʦʛʦ ʣʠʤʘʥʫ, ʚʽʜʨʽʟʥʷʚʩʷ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ. ɿôʷʩʦʚʘʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʠʡ 

ʚʤʽʩʪ ʚʽʜʥʦʚʣʝʥʦʛʦ ʛʣʫʪʘʪʽʦʥʫ ʤʘʶʪʴ ʤʽʜʽʾ, ʷʢʽ ʤʝʰʢʘʶʪʴ ʚ ɼʝʣʴʬʽʥʘʨʽʶ 

çʅʝʤʦè, ʮʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʘʥʪʨʦʧʦʛʝʥʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʚʧʣʠʚʘʻ ʥʘ ʚʤʽʩʪ 

ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ. ʅʘʡʤʝʥʰʠʡ ʚʤʽʩʪ ʚʽʜʥʦʚʣʝʥʦʛʦ ʛʣʫʪʘʪʽʦʥʫ ʚʠʟʥʘʯʝʥʦ ʚ ʟʷʙʨʘʭ 

ʤʽʜʽʡ, ʷʢʽ ʤʝʰʢʘʶʪʴ ʚ ʟʦʥʽ ʩʝʨʝʜʦʚʠʱʘ ʊʠʣʽʛʫʣʴʩʢʦʛʦ ʣʠʤʘʥʫ, ʱʦ ʤʦʞʝ 

ʩʚʽʜʯʠʪʠ ʧʨʦ ʟʥʘʯʥʦ ʢʨʘʱʠʡ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ. 
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ɿɺ'ʗɿʆʂ ʄɯɾ ɺʄɯʉʊʆʄ ʄɯʂʈʆɽʃɽʄɽʅʊɯɺ ɯ ʇʆʂɸɿʅʀʂɸʄʀ 

ɺʆɼʅʆɻʆ ʈɽɾʀʄʋ ʃʀʉʊʂɯɺ ɺʀʅʆɻʈɸɼʋ ɺ ʋʄʆɺɸʍ 

ʇɯɺɼɽʅʅʆɻʆ ʉʊɽʇʋ ʋʂʈɸɰʅʀ 

 

ɸʨʪʶʭ ʄʠʢʦʣʘ ʄʠʢʦʣʘʡʦʚʠʯ 

ʢ.ʩ-ʛ.ʥ., ʩʪ.ʥ.ʩ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʥʘʫʢʦʚʠʡ ʮʝʥʪʨ 

ñɯʥʩʪʠʪʫʪ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʪʘ ʚʠʥʦʨʦʙʩʪʚʘ ʽʤ. ɺ. ɭ. ʊʘʾʨʦʚʘò 

ʧʛʪ. ʊʘʾʨʦʚʝ, ʆʜʝʩʴʢʠʡ ʨ-ʥ, ʆʜʝʩʴʢʘ ʦʙʣ., ʋʢʨʘʾʥʘ 

ʃʦʧʫʭʦʚʘ ʄʘʨʠʥʘ ɸʥʘʪʦʣʽʾʚʥʘ 

ʘʩʧʽʨʘʥʪ 

ʇʘʫʟʝʨ ʆʣʝʥʘ ɹʦʨʠʩʽʚʥʘ 

ʗʢʫʙʘ ɯʨʠʥʘ ʇʝʪʨʽʚʥʘ 

ʢ.ʙ.ʥ, ʜʦʮʝʥʪʠ 

ʆʜʝʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ɯ. ɯ. ʄʝʯʥʠʢʦʚʘ 

ʆʜʝʩʘ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʇʽʚʜʝʥʥʠʡ ʟʘʭʽʜ ʋʢʨʘʾʥʠ ʻ ʪʨʘʜʠʮʽʡʥʠʤ ʨʝʛʽʦʥʦʤ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ 

ʟʘʚʜʷʢʠ ʩʧʨʠʷʪʣʠʚʦʤʫ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʫ ʪʘ ʨʦʜʶʯʠʤ ˇʨʫʥʪʘʤ. ʇʨʦʪʝ 

ʥʝʨʽʚʥʦʤʽʨʥʽ ʫʤʦʚʠ ʟʚʦʣʦʞʝʥʥʷ ʧʨʦʪʷʛʦʤ ʣʽʪʘ, ʧʦʩʫʭʠ, ʱʦ ʧʝʨʝʤʝʞʦʚʫʶʪʴʩʷ ʽʟ 

ʧʝʨʽʦʜʘʤʠ ʦʧʘʜʽʚ ʪʘ ʪʫʤʘʥʽʚ, ʚʠʢʣʠʢʘʶʪʴ ʚʦʜʥʠʡ ʩʪʨʝʩ ʪʘ ʨʦʟʚʠʪʦʢ ʛʨʠʙʢʦʚʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ. ɼʘʥʽ ʧʨʦʮʝʩʠ ʩʧʨʠʯʠʥʷʶʪʴ ʱʝ ʦʜʥʝ ʩʪʨʝʩʦʚʝ ʷʚʠʱʝ. ʇʦʛʽʨʰʝʥʥʷ 

ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʨʦʩʣʠʥʠ ʚʠʥʦʛʨʘʜʫ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʝʢʩʫʜʘʪʠʚʥʫ 

ʟʜʘʪʥʽʩʪʴ ʢʦʨʝʥʽʚ ʪʘ ʧʦʛʣʠʥʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ʟ ˇʨʫʥʪʫ, ʟʦʢʨʝʤʘ ʤʝʪʘʣʽʚ-

ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʪʘ ʟʘʣʽʟʘ. ʄʘʥʛʘʥ, ʮʠʥʢ, ʤʽʜʴ, ʟʘʣʽʟʦ ʫ ʯʦʨʥʦʟʝʤʘʭ ʟʥʘʭʦʜʷʪʴʩʷ ʫ 

ʜʦʩʪʘʪʥʽʡ ʢʽʣʴʢʦʩʪʽ, ʧʨʦʪʝ ʥʝʨʦʟʯʠʥʥʽ ʪʘ ʪʨʫʜʥʦʜʦʩʪʫʧʥʽ ʜʣʷ ʨʦʩʣʠʥ. 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʨʦʩʣʠʥʠ ʚʠʥʦʛʨʘʜʫ ʟʘʣʽʟʦʤ ʪʘ ʤʽʢʨʦʝʣʝʤʝʥʪʘʤʠ ʻ ʥʝʦʙʭʽʜʥʦʶ 

ʫʤʦʚʦʶ ʥʦʨʤʘʣʴʥʦʛʦ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ, ʚʠʩʦʢʦʛʦ ʚʨʦʞʘʶ ʪʘ ʜʦʩʪʘʪʥʴʦʛʦ 

ʚʤʽʩʪʫ ʾʭ ʫ ʧʨʦʜʫʢʮʽʾ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʪʘ ʚʠʥʦʨʦʙʩʪʚʘ, ʷʢ ʙʫʣʦ ʜʦʚʝʜʝʥʦ 

ʨʦʙʦʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʆ.ʂ.ɼʦʙʨʦʣʶʙʩʴʢʦʛʦ, ʉ.ɯ. ʊʦʤʘ ʪʘ ʉ.ɻ.ɺʝʣʽʢʩʘʨ ʫ 

ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ ʍʍ ʩʪʦʣʽʪʪʷ. ʋ ʨʦʙʦʪʘʭ ɯ.ʇ. ʗʢʫʙʘ, ʆ.ɹ. ʇʘʫʟʝʨ (2004-2012) 

ʧʦʢʘʟʘʥʦ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʚʤʽʩʪʦʤ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʚ ʨʦʩʣʠʥʘʭ ʟʝʨʥʦʚʠʭ ʽ 
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ʦʚʦʯʝʚʠʭ ʢʫʣʴʪʫʨ ʧʽʚʜʥʷ ʆʜʝʱʠʥʠ ʪʘ ʬʽʟʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʡ ʚʨʦʞʘʻʤ. 

ʇʠʪʘʥʥʶ ʤʦʥʽʪʦʨʠʥʛʫ ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʨʦʩʣʠʥ ʚʠʥʦʛʨʘʜʫ ʤʽʢʨʦʝʣʝʤʝʥʪʘʤʠ ʫ 

ʟʚôʷʟʢʫ ʽʟ ʩʪʨʝʩʦʩʪʽʡʢʽʩʪʶ ʨʦʩʣʠʥ ʚ ʫʤʦʚʘʭ ʧʽʚʜʥʷ ʋʢʨʘʾʥʠ ʥʝ ʧʨʠʜʽʣʷʣʠ 

ʥʘʣʝʞʥʦʾ ʫʚʘʛʠ. 

ʄʝʪʘ: ʜʦʩʣʽʜʠʪʠ ʟʚ'ʷʟʦʢ ʤʽʞ ʚʤʽʩʪʦʤ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʚ ʣʠʩʪʢʘʭ ʚʠʥʦʛʨʘʜʫ 

ʪʘ ʧʦʢʘʟʥʠʢʘʤʠ ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ ʟʘ ʤʽʥʣʠʚʠʭ ʫʤʦʚ ʟʚʦʣʦʞʝʥʥʷ ʧʽʚʜʝʥʥʦʛʦ 

ʟʘʭʦʜʫ ʦʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ʄʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʴ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʧʨʦʪʷʛʦʤ 2016-2019 

ʨʦʢʽʚ ʥʘ ʙʘʟʽ ʣʘʙʦʨʘʪʦʨʽʾ ʬʽʟʽʦʣʦʛʽʾ ʚʽʜʜʽʣʫ ʨʦʟʤʥʦʞʝʥʥʷ ʅʅʎ 

çɯɺʽɺ ʽʤ. ɺ.ɭ. ʊʘʾʨʦʚʘè ʪʘ ʢʘʬʝʜʨʠ ʙʦʪʘʥʽʢʠ ʆʅʋ ʽʤʝʥʽ ɯ.ɯ.ʄʝʯʥʠʢʦʚʘ. ʇʦʣʴʦʚʽ 

ʜʦʩʣʽʜʠ ʟʜʽʡʩʥʝʥʦ ʥʘ ʪʝʭʥʽʯʥʠʭ ʩʦʨʪʘʭ ʚʠʥʦʛʨʘʜʫ ɸʨʦʤʘʪʥʠʡ ʪʘ ʂʘʙʝʨʥʝ 

ʉʦʚʽʥʴʡʦʥ. ʌʦʨʤʫʚʘʥʥʷ ʢʫʱʽʚ - ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʜʚʫʧʣʝʯʠʡ ʢʦʨʜʦʥ ʟ ʦʜʥʠʤ-

ʜʚʦʤʘ ʰʪʘʤʙʘʤʠ ʚʠʩʦʪʦʶ 80 ʩʤ. ʉʭʝʤʘ ʧʦʩʘʜʢʠ 3 ʥʘ 1,5 ʤ. ʂʫʣʴʪʫʨʘ ʚʠʥʦʛʨʘʜʫ 

- ʥʝ ʫʢʨʠʚʥʘ ʙʝʟ ʧʦʣʠʚʫ. ɸʛʨʦʪʝʭʥʽʯʥʽ ʟʘʭʦʜʠ ʙʫʣʠ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʽ ʚ ʜʘʥʽʡ 

ʟʦʥʽ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ. ˆʨʫʥʪ ï ʯʦʨʥʦʟʝʤ ʧʽʚʜʝʥʥʠʡ ʤʘʣʦ ʛʫʤʫʩʥʠʡ ʥʘ ʣʝʩʽ. ʂʫʱʽ 

ʚʽʜʙʠʨʘʥʦ ʦʜʥʘʢʦʚʽ ʟʘ ʩʠʣʦʶ ʨʦʩʪʫ ʽ ʝʣʝʤʝʥʪʘʤ ʧʣʦʜʦʥʦʰʝʥʥʷ. ɺʤʽʩʪ ʤʝʪʘʣʽʚ-

ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʽ ʟʘʣʽʟʘ ʚʠʟʥʘʯʘʣʠ ʤʝʪʦʜʦʤ ʘʪʦʤʥʦ-ʘʜʩʦʨʙʮʽʡʥʦʾ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽʾ. ɼʦʩʣʽʜ ʚʢʣʶʯʘʚ ʜʚʘ ʚʘʨʽʘʥʪʠ. ʂʦʥʪʨʦʣʴ ï ʨʦʩʣʠʥʠ 

ʚʠʨʦʱʫʚʘʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʘʥʜʘʨʪʥʠʭ ʧʨʠʡʦʤʽʚ ʘʛʨʦʪʝʭʥʽʢʠ ʟʘ 

ʚʠʢʣʶʯʝʥʥʷʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʽʤʽʯʥʠʭ ʘʙʦ ʦʨʛʘʥʽʯʥʠʭ ʧʝʩʪʠʮʠʜʽʚ. ɼʦʩʣʽʜ ï 

ʧʨʦʪʷʛʦʤ ʚʝʛʝʪʘʮʽʾ ʨʦʩʣʠʥ ʦʙʨʦʙʣʷʣʠ ʨʦʟʯʠʥʦʤ ʙʽʦʬʫʥʛʽʮʠʜʫ ɸʛʨʦʄʘʨ. 

ʈʦʟʤʽʱʝʥʥʷ ʚʘʨʽʘʥʪʽʚ ʨʘʥʜʦʤʽʟʦʚʘʥʝ, ʧʦʚʪʦʨʥʽʩʪʴ ʪʨʠʨʘʟʦʚʘ. ʄʝʪʦʜʠʢʘ 

ʇʨʝʧʘʨʘʪ ñɸʛʨʦʄʘʨò ï ʙʽʦʬʫʛʽʮʠʜ ʥʘ ʦʩʥʦʚʽ Trichoderma lignorum. ʆʙʨʦʙʢʘ 

ʧʨʝʧʘʨʘʪʦʤ ʰʣʷʭʦʤ ʦʙʧʨʠʩʢʫʚʘʥʥʷ ʢʫʱʽʚ ʧʨʦʚʦʜʠ ʯʦʪʠʨʠ ʨʘʟʠ ʟʘ ʩʝʟʦʥ ʟʘ ʜʦ 

ʮʚʽʪʽʥʥʷ, ʧʽʩʣʷ ʮʚʽʪʽʥʥʷ, ʥʘ ʧʦʯʘʪʢʫ ʽ ʧʽʜʯʘʩ ʜʦʟʨʽʚʘʥʥʷ ʷʛʽʜ, ʚʠʟʥʘʯʝʥʥʷ 

ʙʽʦʭʽʤʽʯʥʠʭ ʪʘ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ - ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʧʽʩʣʷ ʦʙʧʨʠʩʢʫʚʘʥʥʷ. 

ɺʠʟʥʘʯʘʣʠ ʚʤʽʩʪ ʧʽʛʤʝʥʪʽʚ ʚ ʣʠʩʪʢʘʭ ʤʝʪʦʜʦʤ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽʾ; ʚʤʽʩʪ ʚʦʜʠ, 

ʣʝʛʢʦʫʪʨʠʤʥʦʾ ʚʦʜʠ, ʚʦʜʦʫʪʨʠʤʥʫ ʟʜʘʪʥʽʩʪʴ, ʚʘʛʦʚʠʤ ʤʝʜʦʜʦʤ; ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʜʠʭʘʥʥʷ ʪʠʪʨʠʤʝʪʨʠʯʥʦ, ʚʤʽʩʪ ʤʝʪʘʣʽʚ ʚʠʟʥʘʯʘʣʠ ʤʝʪʦʜʦʤ ʘʪʦʤʥʦʘʙʩʦʨʙʮʽʡʥʦʾ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽʾ. 
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ʈʝʟʫʣʴʪʘʪʠ ʡ ʦʙʛʦʚʦʨʝʥʥʷ. ʆʙʨʦʙʢʘ ʙʽʦʬʫʥʛʽʮʠʜʦʤ ʧʨʦʪʷʛʦʤ 

ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʩʝʟʦʥʫ ʧʦʢʨʘʱʫʚʘʣʘ ʬʽʟʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʣʠʩʪʢʽʚ ʚʠʥʦʛʨʘʜʫ 

ʚʩʽ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʉʧʦʩʪʝʨʽʛʘʣʠ ʟʙʽʣʴʰʝʥʥʷ ʦʙʚʦʜʥʝʥʥʦʩʪʽ ʪʘ ʚʦʜʦʫʪʨʠʤʥʦʾ 

ʟʜʘʪʥʦʩʪʽ ʣʠʩʪʢʽʚ ʪʘ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʣʝʛʢʦʫʪʨʠʤʫʚʘʥʦʾ ʚʦʜʠ. ɺʽʜʤʽʯʝʥʥʷ 

ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ ʭʣʦʨʦʬʽʣʽʚ ʘ ʽ ʚ ʪʘ ʢʘʨʦʪʠʥʦʾʜʽʚ ʪʘ ʽʥʪʝʥʩʠʬʽʢʘʮʽʶ ʜʠʭʘʥʥʷ ʚ 

ʣʠʩʪʢʘʭ ʚʠʥʦʛʨʘʜʫ. ɺʽʜʤʽʯʝʥʝ ʧʽʜʚʠʱʝʥʥʷ ʧʣʦʱʽ ʦʢʨʝʤʠʭ ʣʠʩʪʢʽʚ ʪʘ 

ʟʙʽʣʴʰʝʥʥʷ ʣʠʩʪʦʚʦʾ ʧʦʚʝʨʭʥʽ ʧʘʛʦʥʽʚ. ɿʨʦʙʣʝʥʦ ʚʠʩʥʦʚʦʢ, ʱʦ ʟʘʟʥʘʯʝʥʽ ʟʤʽʥʠ 

ʤʘʣʠ ʧʦʟʠʪʠʚʥʠʡ ʭʘʨʘʢʪʝʨ, ʫ ʟʚôʷʟʢʫ ʟ ʦʪʨʠʤʘʥʥʷʤ ʙʽʣʴʰʦʛʦ, ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 

ʪʨʝʪʠʥʫ, ʚʨʦʞʘʶ ʪʘ ʧʦʢʨʘʱʝʥʥʷʤ ʷʢʦʩʪʽ ʚʠʥʦʧʨʦʜʫʢʪʽʚ ʪʘ ʚʠʥʘ ʟ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʚʨʦʞʘʶ. ʊʦʙʪʦ ʦʙʨʦʙʢʘ ʙʽʦʬʫʥʛʽʮʽʠʜʦʤ ʧʦʢʨʘʱʫʚʘʣʘ ʬʽʟʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ, 

ʟʦʢʨʝʤʘ ʪʽ, ʷʢʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʦʜʦʟʘʙʝʟʯʝʥʥʷ ʨʦʩʣʠʥ, ʧʨʦʪʷʛʦʤ 2016-19 ʨʦʢʽʚ. 

ʆʜʥʦʯʘʩʥʦ ʽʟ ʟʘʟʥʘʯʝʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʚʠʟʥʘʯʘʣʠ ʚʤʽʩʪ ʟʘʣʽʟʘ ʪʘ 

ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʚ ʣʠʩʪʢʘʭ ʚʠʥʦʛʨʘʜʫ ʜʚʦʭ ʩʦʨʪʽʚ ʫ ʢʦʥʪʨʦʣʽ ʪʘ ʜʦʩʣʽʜʽ. ʂʽʣʴʢʽʩʪʴ 

ʤʘʥʛʘʥʫ ʚ ʣʠʩʪʢʘʭ ʜʦʨʽʚʥʶʚʘʣʘ 130Ñ75 ʤʛ/ʢʛ, ʚʤʽʩʪ ʟʘʣʽʟʘ - 250Ñ40 ʤʛ/ʢʛ, 

ʥʘʡʙʽʣʴʰʘ ʧʽʜʯʘʩ ʜʦʟʨʽʚʘʥʥʷ ʷʛʽʜ, ʥʘʡʤʝʥʰʘ ʫ ʤʦʣʦʜʠʭ ʣʠʩʪʢʘʭ ʪʘ ʚ ʦʧʘʜʽ. 

ɺʤʽʩʪ ʮʠʥʢʫ ʩʪʘʥʦʚʠʚ ʧʨʠʙʣʠʟʥʦ 25Ñ15 ʤʛ/ʢʛ, ʚʤʽʩʪ ʢʫʧʨʫʤʫ ʢʦʣʠʚʘʚʩʷ ʚ 

ʜʦʩʠʪʴ ʰʠʨʦʢʠʭ ʤʝʞʘʭ ʚʽʜ ʦʜʥʦʛʦ ʜʚʦʭ ʜʝʩʷʪʢʽʚ ʤʛ/ʢʛ, ʥʘʡʙʽʣʴʰʠʡ ʫ ʤʦʣʦʜʠʭ 

ʣʠʩʪʢʘʭ ʽ ʟʥʠʞʫʚʘʚʩʷ ʧʦʩʪʫʧʦʚʦ ʜʦ ʣʠʩʪʦʧʘʜʘ. ʆʙʨʦʙʢʘ ʙʽʦʬʫʥʛʽʮʠʜʦʤ ʩʧʨʠʷʣʘ 

ʧʽʜʚʠʱʝʥʥʶ ʚʤʽʩʪʫ ʟʘʣʽʟʘ ʪʘ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʚ ʣʠʩʪʢʘʭ. 

ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʦʧʘʨʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʤʽʞ ʚʤʽʩʪʦʤ 

ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʤʘʥʛʘʥʫ, ʮʠʥʢʫ, ʤʽʜʽ ʪʘ ʟʘʣʽʟʘ ʽʟ ʧʦʢʘʟʥʠʢʘʤʠ ʚʦʜʦʟʘʙʝʟʧʝʯʝʥʥʷ 

ʣʠʩʪʢʽʚ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʽʚ ɸʨʦʤʘʪʥʠʡ ʽ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʡʦʥ. ɺʠʷʚʠʣʘʩʴ 

ʜʦʩʪʦʚʽʨʥʘ ʧʦʟʠʪʠʚʥʘ ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʚʦʜʦʫʪʨʠʤʥʦʶ ʟʜʘʪʥʽʩʪʶ ʣʠʩʪʢʽʚ ʽ ʚʤʽʩʪʦʤ 

ʤʘʥʛʘʥʫ ʡ ʟʘʣʽʟʘ ʚ ʣʠʩʪʢʘʭ (rÓ0,7), ʘ ʪʘʢʦʞ ʧʦʟʠʪʠʚʥʘ ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʚʤʽʩʪʦʤ 

ʮʠʥʢʫ ʪʘ ʤʽʜʽ ʡ ʦʙʚʦʜʥʝʥʽʩʪʶ ʪʢʘʥʠʥ ʣʠʩʪʢʘ (rÓ0,63). ʉʧʦʩʪʝʨʽʛʘʣʠ ʥʝʛʘʪʠʚʥʫ 

ʢʦʨʝʣʷʮʽʶ ʤʽʞ ʚʤʽʩʪʦʤ ʮʠʥʢʫ ʪʘ ʢʽʣʴʢʽʩʪʶ ʣʝʛʢʦʫʪʨʠʤʥʦʾ ʚʦʜʠ (rÒ-0,58). 

ɿʚʦʨʦʪʥʽʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʚʤʽʩʪʦʤ ʮʠʥʢʫ ʪʘ ʢʽʣʴʢʽʩʪʶ ʣʝʛʢʦʫʪʨʠʤʥʦʾ ʚʦʜʠ, ʟ ʦʜʥʦʛʦ 

ʙʦʢʫ ʟʫʤʦʚʣʝʥʠʡ ʨʦʣʣʶ ʝʣʝʤʝʥʪʫ ʫ ʙʽʦʩʠʥʪʝʟʽ ʘʫʢʩʠʥʫ, ʘ ʟ ʽʥʰʦʛʦ ï ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʧʦʛʽʨʰʝʥʥʷ ʮʠʥʢʦʚʦʛʦ ʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ ʚʠʥʦʛʨʘʜʫ ʫ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ ʣʽʪʘ. 

ɺʠʩʥʦʚʢʠ. ʆʙʨʦʙʢʘ ʙʽʦʬʫʥʛʽʮʠʜʦʤ ɸʛʨʦʤʘʨ ʩʧʨʠʷʻ ʧʦʢʨʘʱʝʥʥʶ 
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ʧʦʢʘʟʥʠʢʽʚ ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ ʣʠʩʪʢʽʚ ʚʠʥʦʛʨʘʜʫ ʪʘ ʚʤʽʩʪʫ ʧʽʜʚʠʱʝʥʥʶ ʟʘʣʽʟʘ ʪʘ 

ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʚ ʣʠʩʪʢʘʭ. ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʫʻ, ʱʦ ʜʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ 

ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʚ ʣʠʩʪʢʘʭ ʻ ʧʝʨʝʜʫʤʦʚʦʶ ʥʦʨʤʘʣʴʥʦʛʦ ʚʦʜʦʟʘʙʝʟʙʝʯʝʥʥʷ 

ʣʠʩʪʢʽʚ ʚʠʥʦʛʨʘʜʫ ʫ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ ʧʽʚʜʝʥʥʦʛʦ ʟʘʭʦʜʫ ʋʢʨʘʾʥʠ. 
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ɼʀʅɸʄɯʂɸ ɿɸʇɸʉɯɺ ʊʈɸɺôʗʅʆɰ ʌɯʊʆʄɸʉʀ 

ʋ ʉʊɽʇʆɺʀʍ ɽʂʆʉʀʉʊɽʄɸʍ 

 

ɻʫʨʘʟʜʘ ɺʽʢʪʦʨʽʷ ʉʝʨʛʽʾʚʥʘ, 

ʩʪʫʜʝʥʪʢʘ 

ɼʦʤʥʽʯ ɸʥʜʨʽʡ ɺʘʣʝʨʽʡʦʚʠʯ 

ʢ.ʙ.ʥ., ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ 

ɿʘʧʦʨʽʟʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʉʫʯʘʩʥʘ ʩʪʝʧʦʚʘ ʝʢʦʩʠʩʪʝʤʘ - ʮʝ ʧʨʠʨʦʜʥʘ ʩʫʢʫʧʥʽʩʪʴ ʞʠʚʠʭ ʽ 

ʥʝʞʠʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʩʬʦʨʤʦʚʘʥʘ ʚ ʫʤʦʚʘʭ ʘʨʠʜʥʦʛʦ ʢʣʽʤʘʪʫ ʧʨʠ 

ʘʙʩʦʣʶʪʥʦʤʫ ʧʘʥʫʚʘʥʥʽ ʪʨʘʚ'ʷʥʠʭ ʬʦʨʤ ʨʦʩʣʠʥ ʟʘ ʫʯʘʩʪʶ ʯʘʛʘʨʥʠʢʽʚ, 

ʥʘʧʽʚʯʘʛʘʨʥʠʯʢʽʚ ʽ ʩʪʝʧʦʚʠʭ ʯʘʛʘʨʥʠʢʽʚ [1,2]. 

ɿʘ ʝʢʦʣʦʛʦ-ʮʝʥʦʪʠʯʥʠʤ ʧʨʠʫʨʦʯʝʥʥʷʤ ʥʘʡʯʠʩʝʣʴʥʽʰʠʤʠ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ɸʟʦʚʦ-ʉʠʚʘʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʫ (ɸʉʅʇʇ) ʚʠʷʚʠʣʠʩʷ ʚʠʜʠ 

ʩʪʝʧʦʚʠʭ ʫʛʨʫʧʦʚʘʥʴ, ʱʦ ʻ ʩʧʝʮʠʬʽʢʦʶ ʬʣʦʨʠ ʥʘʜʤʦʨʩʴʢʠʭ ʢʽʩ ʪʘ ʦʩʪʨʦʚʽʚ [3]. 

ɺʠʧʘʩ ʫ ʩʪʝʧʦʚʠʭ ʧʨʠʨʦʜʥʠʭ ʟʦʥʘʭ ʟʘʚʞʜʠ ʙʫʚ ʧʨʠʨʦʜʥʠʤ ʬʘʢʪʦʨʦʤ, ʷʢʠʡ 

ʚʠʢʦʥʫʻ ʚ ʝʢʦʩʠʩʪʝʤʘʭ ʥʝʦʙʭʽʜʥʽ ʬʫʥʢʮʽʾ. ɼʽʷʣʴʥʽʩʪʴ ʜʠʢʠʭ ʪʚʘʨʠʥ ʚ ʧʝʚʥʽʡ ʤʽʨʽ 

ʚʠʩʪʫʧʘʻ ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʧʨʠʨʦʜʥʦʛʦ ʩʪʽʡʢʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʝʢʦʩʠʩʪʝʤ, 

ʪʦʜʽ ʷʢ ʾʾ ʚʽʜʩʫʪʥʽʩʪʴ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʾʭ ʧʦʨʫʰʝʥʥʷ ʽ ʜʝʛʨʘʜʘʮʽʾ [2, 4]. ʊʨʘʚʦʾʜʥʽ 

ʪʚʘʨʠʥʠ ʯʠʥʷʪʴ ʪʠʩʢ ʥʘ ʨʦʩʣʠʥʥʽ ʫʛʨʫʧʦʚʘʥʥʷ, ʚʧʣʠʚʘʶʯʠ ʥʘ ʾʭ ʷʢʽʩʥʽ ʪʘ 

ʢʽʣʴʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʆʩʥʦʚʥʠʤʠ ʧʨʦʜʫʮʝʥʪʘʤʠ, ʟ ʷʢʠʤʠ ʧʦʚôʷʟʘʥʽ 

ʧʦʧʫʣʷʮʽʾ ʢʦʧʠʪʥʠʭ ʥʘ ʢʦʩʽ, ʻ ʧʨʝʜʩʪʘʚʥʠʢʠ ʨʦʜʠʥ ʊʦʥʢʦʥʦʛʦʚʠʭ ʪʘ 

ɹʦʙʦʚʠʭ [5]. ʈʘʪʠʯʥʽ ʟʜʘʪʥʽ ʽʩʪʦʪʥʦ ʟʤʽʥʶʚʘʪʠ ʜʝʤʦʛʨʘʬʽʯʥʠʡ ʩʢʣʘʜ ʧʦʧʫʣʷʮʽʡ 

ʨʦʩʣʠʥ, ʦʙʤʝʞʫʚʘʪʠ ʤʦʞʣʠʚʦʩʪʽ ʾʭ ʚʽʜʥʦʚʣʝʥʥʷ, ʧʨʠʜʫʰʫʚʘʪʠ ʛʝʥʦʬʦʥʜ 

ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ ʦʢʨʝʤʠʭ ʙʽʦʤʽʚ, ʘ ʚ ʫʤʦʚʘʭ ʧʨʠʨʦʜʥʠʭ ʪʝʨʠʪʦʨʽʡ ï 

ʟʥʠʞʫʚʘʪʠ ʷʢʽʩʪʴ ʝʪʘʣʦʥʥʦʩʪʽ ʽ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʝʢʦʩʠʩʪʝʤ. ʅʝʟʙʘʣʘʥʩʦʚʘʥʽ 

ʚʽʜʥʦʩʠʥʠ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʦʚʥʦʛʦ ʚʠʩʥʘʞʝʥʥʷ ʢʦʨʤʦʚʦʾ ʙʘʟʠ ʦʢʨʝʤʠʭ 

ʪʝʨʠʪʦʨʽʡ [6]. 

ɺʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʤʽʥ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʥʘ ʚʩʽʡ 
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ʪʝʨʠʪʦʨʽʾ ʦ. ɹʽʨʶʯʠʡ ʤʘʣʠ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʝʢʦʣʦʛʦ-ʮʝʥʦʪʠʯʥʠʭ ʜʽʣʷʥʢʘʭ, ʷʢʽ 

ʙʫʣʠ ʟʘʢʣʘʜʝʥʽ ʫ ʨʽʟʥʠʭ ʙʽʦʪʦʧʘʭ [7,8]. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɼʦʩʣʽʜʠʪʠ ʜʠʥʘʤʽʢʫ ʟʘʧʘʩʽʚ ʪʨʘʚôʷʥʦʾ ʬʽʪʦʤʘʩʠ ʫ ʩʪʝʧʦʚʠʭ 

ʝʢʦʩʠʩʪʝʤʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʟʘʢʣʘʜʘʥʥʷ ʜʽʣʷʥʦʢ ʫ ʙʽʦʪʦʧʘʭ 

ʧʦʣʽʛʦʥʘʣʴʥʠʡ ʩʪʝʧ, ʣʫʛ ʪʘ ʣʽʩ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʫ ʯʝʨʚʥʽ 2021 ʨʦʮʽ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ɸʉʅʇʇ. ʇʣʦʱʘ ʦ. ɹʽʨʶʯʠʡ ʩʢʣʘʜʘʻ 7273 ʛʘ [6-10]. ʉʝʨʝʜʥʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʜʝʥʴ +25ʦʉ, ʚʥʦʯʽ - +22ʦʉ, ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʟʘ ʤʽʩʷʮʴ 34,5 ʤʤ, 

ʩʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ 5,1 ʤ/ʩ. ɺʠʚʯʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ 9 ʤʘʡʜʘʥʯʠʢʘʭ ʫ 

ʙʽʦʪʦʧʽ ʧʦʣʽʛʦʥʘʣʴʥʠʡ ʩʪʝʧ, ʣʫʛ ʪʘ ʣʽʩ ʧʦ 3 ʤ2 ʧʦ ʩʠʨʽʡ ʽ ʘʙʩʦʣʶʪʥʦ ʩʫʭʽʡ ʚʘʟʽ. 

ʅʘ ʢʦʞʥʽʡ ʜʽʣʷʥʮʽ ʧʦ ʪʨʠ ʝʢʩʧʝʨʠʤʝʥʪʫ: çʂʦʥʪʨʦʣʴè, çʇʝʨʽʦʜʠʯʥʝ ʟʨʽʟʘʥʥʷè ʽ 

çʇʽʜ ʚʧʣʠʚʦʤ ʢʦʧʠʪʥʠʭè. ʇʽʜ ʯʘʩ ʘʥʘʣʽʟʫ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʧʨʠ ʦʙʨʦʙʮʽ 

ʤʘʪʝʨʽʘʣʫ ʟ ʧʣʦʱʘʜʦʢ ˉ1 - ˉ9, ʟʘʢʣʘʜʝʥʠʭ ʫ ʙʽʦʪʦʧʘʭ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʽʥʢʘ 

ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʽ ʚʠʟʥʘʯʝʥʠʡ ʟʘʧʘʩ ʬʽʪʦʤʘʩʠ ʥʘ ʚʽʜʧʦʚʽʜʥʠʭ ʙʽʦʪʦʧʘʭ 

[4,8,11]. 

ʅʘ ʧʝʨʽʦʜ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ (ʯʝʨʚʝʥʴ 2021 ʨʦʢʫ) ʟʘ ʜʘʥʠʤʠ ʦʙʣʽʢʘ 

18 ʣʠʩʪʦʧʘʜʘ 2020 ʨʦʢʫ ʯʠʩʝʣʴʥʽʩʪʴ ʦʣʝʥʷ ʰʣʷʭʝʪʥʦʛʦ (Cervus elaphus) ʩʢʣʘʣʘ 

1238 ʦʩʦʙʠʥ, ʣʘʥʽ ʻʚʨʦʧʝʡʩʴʢʦʾ (Dama dama) ï 947 ʦʩʦʙʠʥ, ʢʫʣʘʥʘ 

ʪʫʨʢʤʝʥʩʴʢʦʛʦ (Equus hemionus) ʧʨʠʙʣʠʟʥʦ 327 ʦʩʦʙʠʥ. ʑʽʣʴʥʽʩʪʴ ʦʣʝʥʷ 

ʰʣ̫ ʭʝʪʥʦʛʦ (Cervus elaphus) 172 ʦʩʦʙʠʥ/ʪʠʩ. ʛʘ, ʣʘʥʽ ʻʚʨʦʧʝʡʩʴʢʦʾ (Dama dama) 

ï 131,5 ʦʩʦʙʠʥ/ʪʠʩ. ʛʘ, ʢʫʣʘʥʘ ʪʫʨʢʤʝʥʩʴʢʦʛʦ (Equus hemionus) 45,4 ʦʩʦʙʠʥ/ʪʠʩ. 

ʛʘ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʋ ʙʽʦʪʦʧʽ ʩʪʝʧ ʥʘ ʜʽʣʷʥʮʽ çʇʝʨʽʦʜʠʯʥʝ 

ʟʨʽʟʘʥʥʷè ʧʝʨʝʚʘʞʘʻ ʨʦʜʠʥʘ ʊʦʥʢʦʥʦʛʦʚʽ (30,397%) 1,959 Ñ 0,002 ʢʛ/ʛʘ 

ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʾ ʚʘʛʠ (ʜʘʣʽ ʘ.ʩ.ʚ.), P = 0,95, ʚʠʜʠ Agropyron lavrenkoanum 

Prokudin, Elytrigai elongate (Host) Nevski, Calamagrostis arundinacea, Cynodon 

dactylon. ʉʫʙʜʦʤʽʥʘʥʪʥʦʶ ʻ ʨʦʜʠʥʘ ɹʫʨʘʯʥʠʢʦʚʽ (26,19%) 1,273 Ñ 0,001 ʢʛ/ʛʘ 

ʘ.ʩ.ʚ., P = 0,95, ʚʠʜ Anchusa orientalis L. ʅʘ ʜʽʣʷʥʮʽ çʇʽʜ ʚʧʣʠʚʦʤ ʢʦʧʠʪʥʠʭè 

ʜʦʤʽʥʫʶʯʦʶ ʨʦʜʠʥʦʶ ʻ ʊʦʥʢʦʥʦʛʦʚʽ (27,26%) 0,503 Ñ 0,004 ʢʛ/ʛʘ ʘ.ʩ.ʚ., P = 0,95, 

ʚʠʜʠ Agropyron lavrenkoanum Prokudin, Elytrigai elongate (Host) Nevski, 
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Calamagrostis arundinacea, Cynodon dactylon, ʩʫʙʜʦʤʽʥʘʥʪʥʘ ʨʦʜʠʥʘ 

ɻʣʫʭʦʢʨʦʧʠʚʦʚʽ (11,34%) 0,209 Ñ 0,005 ʢʛ/ʛʘ ʘ.ʩ.ʚ., P = 0,95, ʚʠʜʠ Teucrium 

polium ʪʘ Marrubium vulgare. ɼʦʤʽʥʘʥʪʥʦʶ ʨʦʜʠʥʦʶ ʥʘ ʜʽʣʷʥʮʽ çʂʦʥʪʨʦʣʴè ʫ 

ʙʽʦʪʦʧʽ ʩʪʝʧ ʻ ɹʦʙʦʚʽ ʨʦʩʣʠʥʠ (34,44%) 0,565 Ñ 0,002 ʢʛ/ʛʘ ʘ.ʩ.ʚ., P = 0,95, ʚʠʜʠ 

Astrgalus varius ʪʘ Medicago romanica, ʩʫʙʜʦʤʽʥʘʥʪʥʦʶ ʻ ʨʦʜʠʥʘ ʊʦʥʢʦʥʦʛʦʚʽ 

(33,55%) 1,056 Ñ 0,012 ʢʛ/ʛʘ ʘ.ʩ.ʚ., P = 0,95, ʚʠʜʠ Cynodon dactylon, Agropyron 

lavrenkoanum Prokudin, Stipa Borysthenica, Secale sylvestre, Festuca Beckeri. 

ʋ ʙʽʦʪʦʧʽ ʣʫʛ ʥʘ ʜʽʣʷʥʮʽ çʇʝʨʽʦʜʠʯʥʝ ʟʨʽʟʘʥʥʷè ʧʝʨʝʚʘʞʘʻ ʨʦʜʠʥʘ 

ʊʦʥʢʦʥʦʛʦʚʽ (38,52%) 1,396 Ñ 0,017 ʢʛ/ʛʘ ʘ.ʩ.ʚ., P = 0,95, ʚʠʜʠ Agropyron 

lavrenkoanum Prokudin, Elytrigai elongate (Host) Nevski, Apera maritima, Festuca 

cretacea. ʉʫʙʜʦʤʽʥʘʥʪʥʦʶ ʻ ʨʦʜʠʥʘ ɸʡʩʪʨʦʚʽ (34,11%) 1,236 Ñ 0,061 ʢʛ/ʛʘ ʘ.ʩ.ʚ., 

P = 0,95, ʚʠʜʠ Jacobaea vulgaris ʪʘ Achillea millefolium L. ʅʘ ʜʽʣʷʥʮʽ çʇʽʜ 

ʚʧʣʠʚʦʤ ʢʦʧʠʪʥʠʭè ʜʦʤʽʥʘʥʪʥʦʶ ʻ ʨʦʜʠʥʘ ʊʦʥʢʦʥʦʛʦʚʽ (69,05%) 1,588 Ñ 0,015 

ʢʛ/ʛʘ ʘ.ʩ.ʚ., P = 0,95, ʚʠʜʠ Apera maritima, Elytrigai elongate (Host) Nevski, Poa 

bulbosa, Cynodon dactylon. ʉʫʙʜʦʤʽʥʘʥʪʥʦʶ ʨʦʜʠʥʦʶ ʥʘ ʮʽʡ ʜʽʣʷʥʮʽ ʉʠʪʥʠʢʦʚʽ 

(7,97%) 0,183 Ñ 0,001 ʢʛ/ʛʘ ʘ.ʩ.ʚ., P = 0,95, ʚʠʜ Juncus gerardii. ɼʽʣʷʥʢʘ 

çʂʦʥʪʨʦʣʴè ʜʦʤʽʥʘʥʪʥʦʶ ʨʦʜʠʥʦʶ ʤʘʻ ʊʦʥʢʦʥʦʛʦʚʽ (15,71%) 0,786 Ñ 0,007 

ʢʛ/ʛʘ ʘ.ʩ.ʚ., P = 0,95, ʚʠʜʠ Poa bulbosa, Stipa Borysthenica, Apera maritima, 

Elytrigai elongate (Host) Nevski, Festuca cretacea, ʩʫʙʜʦʤʽʥʘʥʪʥʘ ʨʦʜʠʥʘ ɸʡʩʪʨʦʚʽ 

(3,71%) 0,186 Ñ 0,004 ʢʛ/ʛʘ ʘ.ʩ.ʚ., P = 0,95, ʚʠʜʠ Jacobaea vulgaris ʪʘ Cirsium 

alatum. 

ɼʽʣʷʥʢʘ çʇʝʨʽʦʜʠʯʥʝ ʟʨʟ̔ʘʥʥʷè ʫ ʙʽʦʪʦʧʽ ʣʽʩ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʦʜʠʥʦʶ 

ʊʦʥʢʦʥʦʛʦʚʽ (35,79%) 0,391 Ñ 0,006 ʢʛ/ʛʘ ʘ.ʩ.ʚ., P = 0,95, ʚʠʜʠ Cynodon dactylon, 

Aeluropus littorlis, Stipa borysthenica, Bromus inermis, ʩʫʙʜʦʤʽʥʘʥʪʥʦʶ  ̒ʨʦʜʠʥʘ 

ʆʩʦʢʦʚʽ (12,93%) 0,141 Ñ 0,001 ʢʛ/ʛʘ ʘ.ʩ.ʚ., P = 0,95, ʚʠʜ Carex muskingumensis. 

ʅʘ ʜʽʣʷʥʮʽ çʇʽʜ ʚʧʣʠʚʦʤ ʢʦʧʠʪʥʠʭè ʦʩʥʦʚʥʦʶ ʨʦʜʠʥʦʶ ʻ ʊʦʥʢʦʥʦʛʦʚʽ (27,36) 

0,510 Ñ 0,005 ʢʛ/ʛʘ ʘ.ʩ.ʚ., P = 0,95, ʚʠʜʠ Cynodon dactylon ʪʘ Agropyron 

lavrenkoanum Prokudin, ʩʫʙʜʦʤʽʥʘʥʪʥʘ ʨʦʜʠʥʘ ɸʡʩʪʨʦʚʽ (20,9%) 0,175 Ñ 

0,008 ʢʛ/ʛʘ ʘ.ʩ.ʚ., P = 0,95, ʚʠʜʠ Jacobaea vulgaris ʪʘ Cirsium arvense. ɼʽʣʷʥʢʘ 

çʂʦʥʪʨʦʣʴè ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʦʜʠʥʦʶ ʄʦʣʦʯʘʡʥʽ (31,47%) 0,333Ñ0,001ʢʛ/ʛʘ ʘ.ʩ.ʚ., 
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P = 0,95, ʚʠʜ Euphorbia seguieriana ʪʘ ʩʫʙʜʦʤʽʥʘʥʪʥʦʶ ʨʦʜʠʥʦʶ ɹʘʨʚʽʥʢʦʚʽ 

(17,36%) 0,183 Ñ 0,005 ʢʛ/ʛʘ ʘ.ʩ.ʚ., P = 0,95, ʚʠʜʠ Vincetoxicum maeoticum ʪʘ 

Cynanchum acutum. 

ɿʘʛʘʣʴʥʠʡ ʟʘʧʘʩ ʬʽʪʦʤʘʩʠ ʫ ʙʽʦʪʦʧʽ ʩʪʝʧ ʧʽʜ ʚʧʣʠʚʦʤ ʢʦʧʠʪʥʠʭ ʩʢʣʘʜʘʻ 

14,769 Ñ 0,04 ʢʛ/ʛʘ ʘ.ʩ.ʚ., P = 0,95, ʪʦʜʽ ʷʢ ʙʝʟ ʚʧʣʠʚʫ  12,593 Ñ 0,005 ʢʛ/ʛʘ ʘ.ʩ.ʚ., 

P = 0,95, ʘ ʧʨʠ ʧʝʨʽʦʜʠʯʥʦʤʫ ʟʨʽʟʘʥʥʽ ʮʝ ʟʥʘʯʝʥʥʷ ʩʷʛʘʻ 19,449 Ñ0,008 ʢʛ/ʛʘ 

ʘ.ʩ.ʚ, P = 0,95. ʋ ʙʽʦʪʦʧʽ ʣʫʛ ʟʘʛʘʣʴʥʠʡ ʟʘʧʘʩ ʬʽʪʦʤʘʩʠ ʧʽʜ ʚʧʣʠʚʦʤ ʢʦʧʠʪʥʠʭ 

ʜʦʨʽʚʥʶʻ 18,404 Ñ 0,008 ʢʛ/ʛʘ ʘ.ʩ.ʚ., P = 0,95 ʙʝʟ ʚʧʣʠʚʫ ʨʘʪʠʯʥʠʭ ʮʝ ʟʥʘʯʝʥʥʷ 

ʩʪʘʥʦʚʠʪʴ 5,009 Ñ 0,003 ʢʛ/ʛʘ ʘ.ʩ.ʚ., P = 0,95, ʪʦʜʽ ʷʢ ʧʨʠ ʧʝʨʽʦʜʠʯʥʦʤʫ ʟʨʽʟʘʥʥʽ - 

14,5 Ñ 0,009 ʢʛ/ʛʘ ʘ.ʩ.ʚ., P = 0,95. ʋ ʙʽʦʪʦʧʽ ʣʽʩ ʢʽʣʴʢʽʩʪʴ ʟʘʧʘʩʫ ʟʘʛʘʣʴʥʦʾ 

ʬʽʪʦʤʘʩʠ ʧʽʜ ʚʧʠʚʦʤ ʢʦʧʠʪʥʠʭ ʜʦʨʽʚʥʶʻ 6,733 Ñ 0,001 ʢʛ/ʛʘ ʘ.ʩ.ʚ., P = 0,95, ʪʦʜʽ 

ʷʢ ʙʝʟ ʚʧʣʠʚʫ - 4,237 Ñ 0,002 ʢʛ/ʛʘ ʘ.ʩ.ʚ., P = 0,95 ʪʘ ʧʝʨʽʦʜʠʯʥʝ ʟʨʽʟʘʥʥʷ 

ʩʪʘʥʦʚʠʪʴ 4,377 Ñ 0,02 ʢʛ/ʛʘ ʘ.ʩ.ʚ., P = 0,95. 

ɺʠʩʥʦʚʢʠ. ʂʦʧʠʪʥʽ ʪʚʘʨʠʥʠ ʚʠʾʜʘʶʪʴ ʨʦʩʣʠʥʠ ʨʦʜʠʥ ʊʦʥʢʦʥʦʛʦʚʽ, 

ɹʦʙʦʚʽ, ɿʦʥʪʠʯʥʽ ʪʘ ʆʩʦʢʦʚʽ. ɸʣʝ ʨʦʜʠʥʘ ʊʦʥʢʦʥʦʛʦʚʽ ʻ ʜʦʤʽʥʘʥʪʥʦʶ ʘʙʦ 

ʩʫʙʜʦʤʽʥʘʥʪʥʦʶ ʤʘʡʞʝ ʥʘ ʚʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʜʽʣʷʥʢʘʭ ʦ. ɹʽʨʶʯʦʛʦ, ʦʩʢʽʣʴʢʠ 

ʮʽ ʨʦʩʣʠʥʠ ʻ ʬʦʥʦʚʠʤ ʥʘ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ʦʩʪʨʦʚʫ. ɿʘ ʫʤʦʚ ʚʽʜʩʫʪʥʦʩʪʽ ʢʦʧʠʪʥʠʭ 

ʚʠʜʠ ʨʦʜʠʥʠ ɹʦʙʦʚʠʭ ʪʨʘʧʣʷʣʠʩʴ ʯʘʩʪʽʰʝ, ʾʭ ʚʘʛʘ ʙʫʣʘ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʝ, ʮʝ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʜʘʥʘ ʨʦʜʠʥʘ ʩʢʣʘʜʘʻ ʦʩʥʦʚʫ ʨʘʮʽʦʥʫ ʭʘʨʯʫʚʘʥʥʷ ʢʦʧʠʪʥʠʭ. 

ɿʛʽʜʥʦ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʜʘʥʠʭ, ʧʽʜ ʚʧʣʠʚʦʤ ʢʦʧʠʪʥʠʭ ʟʘʛʘʣʴʥʠʡ ʟʘʧʘʩ ʫ 

ʙʽʦʪʦʧʘʭ ʩʪʝʧ 14,769 Ñ 0,04 ʢʛ/ʛʘ ʘ.ʩ.ʚ., ʣʫʛ 18,404 Ñ 0,008 ʢʛ/ʛʘ ʘ.ʩ.ʚ. ʽ ʣʽʩ 6,733 Ñ 

0,001 ʢʛ/ʛʘ ʘ.ʩ.ʚ. ʛʦʚʦʨʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʧʨʝʩʠʥʛ ʬʽʪʦʬʘʛʽʚ ʤʘʻ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ 

ʥʘ ʨʦʩʣʠʥʥʽʩʪʴ, ʦʩʢʽʣʴʢʠ ʟʙʽʣʴʰʠʚʩʷ ʚʠʜʦʚʠʡ ʟʘʧʘʩ ʨʦʩʣʠʥ. 
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ʆʉʆɹʃʀɺʆʉʊɯ ɺʀʈʆʑʋɺɸʅʅʗ ʉʋʂʋʃɽʅʊʅʀʍ ʈʆʉʃʀʅ 

(ʅɸ ʇʈʀʂʃɸɼɯ ʇʆʃʊɸɺʉʔʂʆɻʆ ɹʆʊɸʅɯʏʅʆɻʆ ʉɸɼʋ) 

 

ʂʣʠʤʝʥʢʦ ʆʣʝʢʩʘʥʜʨ ɺʘʩʠʣʴʦʚʠʯ 

ʩʪʫʜʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ɺ. ɻ. ʂʦʨʦʣʝʥʢʘ 

ʤ. ʇʦʣʪʘʚʘ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʇʦʣʪʘʚʩʴʢʠʡ ʙʦʪʘʥʽʯʥʠʡ ʩʘʜ ï ʥʘʫʢʦʚʘ ʣʘʙʦʨʘʪʦʨʽʷ ʧʨʠʨʦʜʥʠʯʦʛʦ 

ʬʘʢʫʣʴʪʝʪʫ ʇʦʣʪʘʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɺ.ɻ. 

ʂʦʨʦʣʝʥʢʘ ï ʧʘʨʢ-ʧʘʤôʷʪʢʘ ʩʘʜʦʚʦ-ʧʘʨʢʦʚʦʛʦ ʤʠʩʪʝʮʪʚʘ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʥʝʚʝʣʠʢʫ ʪʝʨʠʪʦʨʽʶ (ʙʣʠʟʴʢʦ 5 ʛʘ), ʪʫʪ ʟʽʙʨʘʥʘ ʯʠʩʝʣʴʥʘ 

ʢʦʣʝʢʮʽʾ ʛʦʣʦʥʘʩʽʥʥʠʭ, ʧʦʢʨʠʪʦʥʘʩʽʥʥʠʭ, ʙʘʛʘʪʦʨʽʯʥʠʭ ʨʦʩʣʠʥ ʚʽʜʢʨʠʪʦʛʦ ʪʘ 

ʟʘʢʨʠʪʦʛʦ ʛʨʫʥʪʫ. ʎʽʢʘʚʽ ʫ ʥʘʫʢʦʚʦʤʫ, ʝʢʦʣʦʛʽʯʥʦʤʫ, ʝʩʪʝʪʠʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ 

ʚʠʜʠ ʨʦʩʣʠʥ ʟʨʦʩʪʘʶʪʴ ʽ ʫ ʚʽʜʢʨʠʪʦʤʫ ˇʨʫʥʪʽ (ʧʨʠʨʦʜʥʦʾ ʬʣʦʨʠ, ʨʽʜʢʽʩʥʽ, 

ʝʢʟʦʪʠʯʥʽ ʪʘ ʽʥ.). ʅʠʥʽ ʥʘʚʯʘʣʴʥʘ ʣʘʙʦʨʘʪʦʨʽʷ ʧʦʧʦʚʥʶʻʪʴʩʷ ʥʦʚʠʤʠ ʚʠʜʘʤʠ 

ʨʦʩʣʠʥ, ʱʦ ʻ ʨʽʜʢʽʩʥʠʤʠ ʫ ʧʨʠʨʦʜʽ.  

ʄʝʪʘ ʨʦʙʦʪʠ. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ ʩʠʩʪʝʤʠ 

ʝʬʝʢʪʠʚʥʦʛʦ ʜʦʛʣʷʜʫ ʟʘ ʩʫʢʫʣʝʥʪʥʠʤʠ ʨʦʩʣʠʥʘʤʠ ʚ ʫʤʦʚʘʭ ʟʘʢʨʠʪʦʛʦ ʛʨʫʥʪʫ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʋ ʢʦʣʝʢʮʽʾ ʨʦʩʣʠʥ ʙʦʪʘʥʽʯʥʦʛʦ ʩʘʜʫ ʥʘʨʘʭʦʚʫʻʪʴʩʷ 

ʙʣʠʟʴʢʦ 500 ʚʠʜʽʚ ʨʦʩʣʠʥ, ʬʦʨʤ ʪʘ ʨʽʟʥʦʚʠʜʥʦʩʪʝʡ. ʂʦʣʝʢʮʽʷ ʨʦʩʣʠʥ ʟʘʢʨʠʪʦʛʦ 

ʛʨʫʥʪʫ (300 ʚʠʜʽʚ) ʟʘʢʣʘʜʝʥʘ ʟʛʽʜʥʦ ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʪʘ ʙʦʪʘʥʽʢʦ-ʛʝʦʛʨʘʬʽʯʥʦʛʦ 

ʧʨʠʥʮʠʧʽʚ. ʏʽʣʴʥʝ ʤʽʩʮʝ ʩʝʨʝʜ ʢʦʣʝʢʮʽʾ ʟʘʢʨʠʪʦʛʦ ʛʨʫʥʪʫ ʟʘʡʩʘʶʪʴ ʩʫʢʫʣʝʥʪʥʽ 

ʚʠʜʠ (133 ʚʠʜʠ). 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʆʜʥʽʻʶ ʟ ʫʥʽʢʘʣʴʥʠʭ ʪʘ ʜʘʚʥʽʭ ʟʘ 

ʧʦʭʦʜʞʝʥʥʷʤ ʻ ʢʦʣʝʢʮʽʷ ʩʫʢʫʣʝʥʪʥʠʭ ʨʦʩʣʠʥ ʟʘʢʨʠʪʦʛʦ ʛʨʫʥʪʫ. ʄʘʡʞʝ ʚʩʽ 

ʩʫʢʫʣʝʥʪʽ ʨʦʩʣʠʥʠ ï ʩʚʽʪʣʦʣʶʙʥʽ ʨʦʩʣʠʥʠ, ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʷʢʠʭ ʥʝ 

ʚʠʪʨʠʤʫʻ ʟʘʪʽʥʝʥʥʷ. ʂʦʣʠ ʥʝ ʚʠʩʪʘʯʘʻ ʩʚʽʪʣʘ, ʩʪʝʙʣʘ ʚʠʜʦʚʞʫʶʪʴʩʷ, ʩʪʘʶʪʴ 

ʪʦʥʢʠʤʠ, ʚʝʨʭʽʚʢʠ ʙʣʽʜʥʫʪʴ, ʢʦʣʶʯʢʠ ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʜʦʨʦʟʚʠʥʝʥʠʤʠ. ʊʘʢ ̔

ʨʦʩʣʠʥʠ ʣʝʛʢʦ ʚʨʘʞʘʶʪʴʩʷ ʭʚʦʨʦʙʘʤʠ ʪʘ ʧʦʰʢʦʜʞʫʶʪʴʩʷ ʰʢʽʜʥʠʢʘʤʠ ʽ ʤʘʡʞʝ 



75 

ʥʝ ʮʚʽʪʫʪʴ.  

ʄʘʢʩʠʤʫʤ ʩʦʥʷʯʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ ʧʦʪʨʝʙʫʶʪʴ ʙʽʣʦʦʧʫʰʝʥʽ ʟ ʛʫʩʪʠʤʠ 

ʢʦʣʶʯʢʘʤʠ ʩʫʢʫʣʝʥʪʠ. ʇʨʠ ʧʦʤʽʨʥʦʤʫ ʦʩʚʽʪʣʝʥʥʽ ʚʠʨʦʱʫʶʪʴ ʷʩʢʨʘʚʦ ʟʘʙʘʨʣʝʥʽ 

ʚʠʜʠ (ʦʧʫʥʮʽʾ, ʟʝʣʝʥʽ ʤʘʤʽʣʷʨʽʾ ʪʘ ʽʥ.). ʈʦʩʣʠʥʠ, ʨʦʜʦʤ ʽʟ ʪʨʦʧʽʯʥʠʭ ʣʽʩʽʚ 

(ʝʧʽʬʽʣʣʶʤʠ, ʨʠʧʩʘʣʽʩʠ, ʟʠʛʦʢʘʢʪʫʩʠ ʪʘ ʽʥʰʽ) ʪʘ ʪʨʘʚ'ʷʥʠʩʪʠʭ ʩʘʚʘʥ 

ʢʫʣʴʪʠʚʫʶʪʴ ʫ ʥʘʧ̔ʚʟʘʪʽʥʝʥʠʭ ʫʤʦʚʘʭ. 

ʉʫʢʫʣʝʥʪʥʽ ʨʦʩʣʠʥʠ ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʟʥʘʯʥʦʛʦ ʧʦʣʠʚʫ, ʘʣʝ ʽʩʥʫʶʪʴ 

ʩʧʝʮʠʬʽʯʥʽ ʚʠʤʦʛʠ ʱʦʜʦ ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ: ʚʣʽʪʢʫ ʨʦʩʣʠʥʠ ʧʦʪʨʝʙʫʶʪʴ ʯʘʩʪʦʛʦ, 

ʘʣʝ ʧʦʤʽʨʥʦʛʦ ʧʦʣʠʚʫ. ɼʣʷ ʢʦʞʥʦʛʦ ʚʠʜʫ ʧʦʪʨʽʙʝʥ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʧʽʜʭʽʜ ʱʦʜʦ 

ʚʨʘʭʫʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʪʘ ʧʦʛʦʜʥʠʭ ʫʤʦʚ. 

ʋ ʧʝʨʽʦʜ ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʩʪʫ ʨʦʩʣʠʥʠ ʧʦʣʠʚʘʶʪʴ ʚʨʘʥʮʽ (1-2 ʨʘʟʠ ʥʘ 

ʪʠʞʜʝʥʴ) ï ʧʝʨʝʚʘʞʥʦ  ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʙʧʨʠʩʢʫʚʘʥʥʷ, ʧʦʩʪʫʧʦʚʦ ʟʤʝʥʰʫʶʯʠ 

ʧʦʣʠʚ. ʇʽʜ ʯʘʩ ʟʠʤʦʚʦʛʦ ʜʦʛʣʷʜʫ ʧʦʪʨʽʙʥʦ ʧʽʜʚʠʱʫʚʘʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʚ 

ʧʨʠʤʽʱʝʥʥʽ. ʗʢʱʦ ʨʦʩʣʠʥʠ ʚʟʠʤʢʫ ʫʪʨʠʤʫʚʘʪʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 3-5Á ʉ, ʾʭ ʤʦʞʥʘ 

ʟʦʚʩʽʤ ʥʝ ʧʦʣʠʚʘʪʠ. ɿ ʥʘʩʪʘʥʥʷʤ ʧʝʨʰʠʭ ʪʝʧʣʠʭ ʜʥʽʚ, ʢʦʣʠ ʧʨʠʛʨʽʚʘʻ ʩʦʥʮʝ, 

ʩʫʢʫʣʝʥʪʠ ʚʭʦʜʷʪʴ ʫ ʬʘʟʫ ʘʢʪʠʚʥʦʛʦ ʨʦʩʪʫ, ʾʭ ʦʙʝʨʝʞʥʦ ʧʦʣʠʚʘʶʪʴ ʜʦʱʦʚʦʶ 

ʘʙʦ ʚʦʜʦʧʨʦʚʽʜʥʦʶ ʚʦʜʦʶ ʢʽʤʥʘʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ. ɼʦ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʚʦʜʠ 

ʜʦʜʘʶʪʴ ʪʦʨʬʦʚ ̔ʢʨʠʭʪʠ ʽ ʥʘʩʪʦʶʶʪʴ ʨʦʟʯʠʥ ʦʜʥʫ-ʜʚʽ ʜʦʙʠ, ʪʦʜʽ ʞʦʨʩʪʢʽʩʪʴ 

ʚʦʜʠ ʟʥʘʯʥʦ ʟʥʠʞʫʻʪʴʩʷ. ʋ ʭʦʣʦʜʥʽ ʜʥʽ ʚʦʜʫ ʨʝʢʦʤʝʥʜʫʶʪʴ ʧʜ̔ʽʛʨʽʚʘʪʠ ʜʦ 30-

35Áʉ. ʅʝ ʩʣʽʜ ʥʘʤʦʯʫʚʘʪʠ ʩʪʝʙʣʦ ʧʽʜ ʯʘʩ ʧʦʣʠʚʫ ʡ ʥʘʜʤʽʨʥʦ ʧʝʨʝʟʚʦʣʦʞʫʚʘʪʠ 

ʟʝʤʣʶ ʚ ʛʦʨʱʠʢʘʭ, ʮʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʘʛʥʠʚʘʥʥʷ ʨʦʩʣʠʥ. 

ʉʫʢʫʣʝʥʪʠ ʜʫʞʝ ʚʠʙʘʛʣʠʚʽ ʜʦ ʩʚʽʞʦʛʦ ʧʦʚʽʪʨʷ, ʪʦʤʫ ʾʭ ʚʠʨʦʱʫʶʪʴ ʚ 

ʫʤʦʚʘʭ ʦʨʘʥʞʝʨʝʾ ʟ ʧʦʩʪʽʡʥʦʶ ʚʝʥʪʠʣʷʮʽʻʶ ʙʝʟ ʧʨʦʪʷʛʽʚ. ʇʝʨʝʩʘʜʞʫʶʪʴ ʚʠʜʠ 

ʥʘʚʝʩʥʽ, ʜʦ ʧʦʯʘʪʢʫ ʘʢʪʠʚʥʦʛʦ ʨʦʩʪʫ. ʇʝʨʝʜ ʧʝʨʝʩʘʜʢʦʶ ʨʦʩʣʠʥʠ ʢʽʣʴʢʘ ʜʥʽʚ ʥʝ 

ʧʦʣʠʚʘʶʪʴ. ɺʠʩʘʜʞʘʶʪʴ ʨʦʩʣʠʥʠ ʚ ʯʠʩʪʠʡ ʛʣʠʥʷʥʠʡ ʘʙʦ ʧʣʘʩʪʤʘʩʦʚʠʡ ʧʦʩʫʜ ʟ 

ʦʪʚʦʨʘʤʠ ʜʣʷ ʩʪʽʢʘʥʥʷ ʚʦʜʠ, ʷʢʽ ʟʘʢʨʠʚʘʶʪʴ ʯʝʨʝʧʢʘʤʠ. ʋ ʛʦʨʱʠʢ ʥʘʩʠʧʘʶʪʴ 

ʜʨʝʥʘʞ ʽ ʥʝʚʝʣʠʢʠʡ ʰʘʨ ʟʝʤʣʽ. ʇʽʩʣʷ ʮʴʦʛʦ ʢʦʨʽʥʥʷ ʨʦʩʣʠʥ ʚʽʣʴʥʦ ʨʦʟʤʽʱʫʶʪʴ 

ʫ ʛʦʨʱʠʢʫ ʪʘ ʟʘʩʠʧʘʶʪʴ ʩʫʙʩʪʨʘʪʦʤ. ʇʝʨʝʩʘʜʞʝʥʽ ʩʫʢʫʣʝʥʪʠ ʩʧʦʯʘʪʢʫ 

ʨʦʟʤʽʱʫʶʪʴ ʚ ʫʤʦʚʘʭ ʥʘʧʽʚʪʽʥʽ ʽ ʢʽʣʴʢʘ ʜʥʽʚ ʥʝ ʧʦʣʠʚʘʶʪʴ. ʄʦʣʦʜʽ ʨʦʩʣʠʥʠ, ʱʦ 

ʨʦʩʪʫʪʴ ʫ ʤʘʣʦʤʫ ʧʦʩʫʜʽ, ʧʦʪʨʽʙʥʦ ʱʦʨʦʢʫ ʧʝʨʝʩʘʜʞʫʚʘʪʠ. ɺʝʣʠʢʽ ʣʽʪʥʽ 
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ʝʢʟʝʤʧʣʷʨʠ ʧʝʨʝʩʘʜʞʫʶʪʴ ʯʝʨʝʟ ʢʦʞʥʽ 2-3 ʨʦʢʠ. 

ʉʫʢʫʣʝʥʪʠ ʯʫʪʣʠʚʽ ʜʦ ʜʦʜʘʪʢʦʚʦʛʦ ʤʽʥʝʨʘʣʴʥʦʛʦ ʧʽʜʞʠʚʣʝʥʥʷ, ʷʢʝ 

ʢʦʨʠʩʥʦ ʨʦʙʠʪʠ ʧʽʜ ʯʘʩ ʚʝʛʝʪʘʮʽʾ ʨʦʩʣʠʥ. ʗʢʱʦ ʾʭ ʨʝʛʫʣʷʨʥʦ ʧʽʜʞʠʚʣʶʚʘʪʠ, ʪʦ 

ʤʦʞʥʘ ʨʽʜʰʝ ʧʝʨʝʩʘʜʞʫʚʘʪʠ. ɽʧʽʬʽʪʠ ʪʘ ʝʭʽʥʦʧʩʠʩʠ, ʤʦʞʥʘ ʧʽʜʞʠʚʣʶʚʘʪʠ 

ʪʘʢʦʞ ʦʨʛʘʥʽʯʥʠʤʠ ʜʦʙʨʠʚʘʤʠ. 

ɺʠʩʥʦʚʢʠ. ʋ ʙʦʪʘʥʽʯʥʦʤʫ ʩʘʜʫ ʇʦʣʪʘʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɺ. ɻ. ʂʦʨʦʣʝʥʢʘ ʟʽʙʨʘʥʘ ʟʥʘʯʥʘ ʢʦʣʝʢʮʽʷ 

ʩʫʢʫʣʝʥʪʥʠʭ ʨʦʩʣʠʥ (133 ʚʠʜʠ), ʷʢʘ ʧʦʪʨʝʙʫʻ ʩʧʝʮʠʬʽʯʥʠʭ ʫʤʦʚ ʜʦʛʣʷʜʫ (ʯʽʪʢʝ 

ʜʦʪʨʠʤʘʥʥʷ ʥʦʨʤ ʪʘ ʧʝʨʽʦʜʠʯʥʦʩʪʽ ʧʦʣʠʚʫ, ʽʥʪʝʥʩʠʚʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ, 

ʩʧʝʮʠʬʽʯʥʦʛʦ ʩʢʣʘʜʫ ʪʘ ʩʪʨʫʢʪʫʨʠ ʛʨʫʥʪʫ). ʋ ʢʦʣʝʢʮʽʾ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʘʢʽ 

ʨʦʜʠ: Crassula, Kalanchoe Aloe, Euphorbia, Mammillaria, Opuntia. ʊʘʢʘ 

ʩʠʩʪʝʤʘʪʠʯʥʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʦʜʠʪʠ ʝʢʩʢʫʨʩʽʾ, ʫʨʦʢʠ ʪʘ 

ʣʘʙʦʨʘʪʦʨʥʦ-ʧʨʘʢʪʠʯʥʽ ʟʘʥʷʪʪʷ ʚ ʦʨʘʥʞʝʨʝʾ ʙʦʪʘʥʽʯʥʦʛʦ ʩʘʜʫ.  
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ʆʉʆɹʃʀɺʆʉʊɯ ʇʆʂɸɿʅʀʂɯɺ ʄɸʂʉʀʄɸʃʔʅʆɻʆ ʉʇʆɾʀɺɸʅʅʗ 

ʂʀʉʅʖ ɺ ʆʉɯɹ ɿ ʈɯɿʅʆʖ ʄɸʉʆʖ ʊɯʃɸ 

 

ʉʘʨʘʬʠʥʶʢ ʇʝʪʨʦ ɺʘʩʠʣʴʦʚʠʯ 

ʢ.ʙ.ʥ., ʜʦʮʝʥʪ 

ʌʘʣʽʦʥ ʆʣʝʢʩʘʥʜʨ ɻʝʥʥʘʜʽʡʦʚʠʯ 

ʩʪʫʜʝʥʪ 

ɺʽʥʥʠʮʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ʄʠʭʘʡʣʘ ʂʦʮʶʙʠʥʩʴʢʦʛʦ 

ʤ. ɺʽʥʥʠʮʷ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʙʘʛʘʪʴʦʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʪʘʥ 

ʟʜʦʨʦʚ'ʷ ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʽʥʥʷ ʋʢʨʘʾʥʠ ʱʦʨʽʯʥʦ ʟʥʠʞʫʻʪʴʩʷ. ʅʝʟʜʦʨʦʚôʷ ʚ 

ʩʫʩʧʽʣʴʩʪʚʽ ʘʙʦ ʫ ʚʝʣʠʢʠʭ ʣʶʜʩʴʢʠʭ ʧʦʧʫʣʷʮʽʷʭ ʫ ʥʘʡʙʽʣʴʰʽʡ ʤʽʨʽ 

ʜʝʪʝʨʤʽʥʫʻʪʴʩʷ ʩʧʦʩʦʙʦʤ ʞʠʪʪʷ  ʦʩʽʙ ʫ ʮʴʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ ʘʙʦ ʫ ʧʦʧʫʣʷʮʽʷʭ. 

ʇʨʠʯʠʥʠ ʧʦʨʫʰʝʥʥʷ ʘʙʦ ʚʪʨʘʪʠ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʭʦʚʘʥʽ ʚ 

ʟʥʘʯʥʽʡ ʟʤʽʥʽ ʾʾ ʛʝʥʦʤʫ, ʘʙʦ ʚ ʟʤʽʥʽ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʝ ʩʪʘʣʦ 

ʥʝʘʜʝʢʚʘʪʥʠʤ ʧʦʪʨʝʙʘʤ ʾʾ ʞʠʪʪʻʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʽ ʙʫʣʠ ʟʘʢʣʘʜʝʥʽ ʚ ʛʝʥʦʤʽ. 

ɿʛʽʜʥʦ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ ʩʝʨʝʜ ʩʪʫʜʝʥʪʩʴʢʦʾ 

ʤʦʣʦʜʽ ʧʦʣʦʚʠʥʘ ʤʘʶʪʴ ʥʝʟʘʜʦʚʽʣʴʥʠʡ ʨʽʚʝʥʴ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ. 

ʇʨʦʙʣʝʤʘ ʟʜʦʨʦʚ'ʷ ʩʪʫʜʝʥʪʽʚ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʘ ʚ ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʧʦʪʦʯʥʦʛʦ 

ʧʝʨʽʦʜʫ ʩʢʣʘʜʥʠʭ ʩʦʮʽʘʣʴʥʠʭ ʽ ʝʢʦʥʦʤʽʯʥʠʭ ʫʤʦʚ. ʎʷ ʛʨʫʧʘ ʥʘʩʝʣʝʥʥʷ ʥʘʣʝʞʠʪʴ 

ʜʦ ʯʠʩʣʘ ʥʘʡʤʝʥʰ ʩʦʮʽʘʣʴʥʦ ʟʘʭʠʱʝʥʠʭ, ʪʠʤ ʯʘʩʦʤ ʷʢ ʩʧʝʮʠʬʽʢʘ ʚʽʢʫ ʽ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚʠʩʫʚʘʶʪʴ ʧʽʜʚʠʱʝʥʽ ʚʠʤʦʛʠ ʧʨʘʢʪʠʯʥʦ ʜʦ ʚʩʽʭ ʦʨʛʘʥʽʚ ʽ 

ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ. ʆʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʟʘʜʘʯ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʟʤʽʮʥʝʥʥʷ 

ʟʜʦʨʦʚ'ʷ ʤʦʣʦʜʽ, ʻ ʩʚʦʻʯʘʩʥʘ ʜʽʘʛʥʦʩʪʠʢʘ ʟʜʦʨʦʚ'ʷ, ʡʦʛʦ ʢʽʣʴʢʦʩʪʽ ʽ ʷʢʦʩʪʽ. 

ɯʩʥʫʶʯʽ ʚ ʪʨʘʜʠʮʽʡʥʽʡ ʤʝʜʠʮʠʥʽ ʤʝʪʦʜʠʯʥʽ ʧʽʜʭʦʜʠ ʜʦ ʦʮʽʥʢʠ ʟʜʦʨʦʚ'ʷ ʟʘʩʥʦʚʘʥʽ 

ʥʘ ʧʨʦʪʠʩʪʘʚʣʝʥʥʽ ʟʜʦʨʦʚ'ʷ ʽ ʭʚʦʨʦʙʠ. ʆʜʥʘʢ ʙʽʣʴʰʽʩʪʶ ʘʚʪʦʨʽʚ, ʱʦ ʟʘʡʤʘʶʪʴʩʷ 

ʮʽʻʶ ʧʨʦʙʣʝʤʦʶ, ʪʘʢʠʡ ʧʽʜʭʽʜ ʚʚʘʞʘʻʪʴʩʷ ʤʘʣʦ ʧʝʨʩʧʝʢʪʠʚʥʠʤ. ʂʨʠʪʝʨʽʾ ʦʮʽʥʢʠ 

ʩʪʘʥʫ ʟʜʦʨʦʚ'ʷ ʩʪʫʜʝʥʪʽʚ ʧʦʚʠʥʥʽ ʚʽʜʦʙʨʘʞʘʪʠ ʜʠʥʘʤʽʯʥʽ ʟʤʽʥʠ ʥʝʡʨʦʧʩʠʭʽʯʥʠʭ, 

ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʠʭ ʽ ʩʦʤʘʪʦ-ʪʨʦʬʽʯʥʠʭ ʬʫʥʢʮʽʡ ʚ ʫʤʦʚʘʭ ʧʦʚʩʷʢʜʝʥʥʦʾ 

ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɼʦ ʪʠʧʦʚʠʭ ʢʨʠʪʝʨʽʘʣʴʥʠʭ ʦʟʥʘʢ ʟʜʦʨʦʚ'ʷ ʩʪʫʜʝʥʪʽʚ 
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ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ: ʧʽʜʚʠʱʝʥʽ ʥʝʡʨʦʧʩʠʭʽʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʛʽʧʦʜʠʥʘʤʽʶ, 

ʭʨʦʥʽʯʥʠʡ ʩʪʨʝʩ. ʇʽʜ ʯʘʩ ʘʜʘʧʪʘʮʽʾ ʩʫʯʘʩʥʦʛʦ ʩʪʫʜʝʥʪʩʪʚʘ ʜʦ ʥʦʚʠʭ ʫʤʦʚ 

ʥʘʚʯʘʥʥʷ ʫ ʚʠʰʘʭ ʚʠʥʠʢʘʻ ʩʢʣʘʜʥʘ ʧʨʦʙʣʝʤʘ, ʷʢʘ ʚʠʤʘʛʘʻ ʧʣʘʩʪʠʯʥʦʩʪʽ ʧʩʠʭʽʢʠ 

ʦʨʛʘʥʽʟʤʫ ʪʘ ʥʘʣʝʞʥʠʭ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ɼʣʷ ʾʾ ʚʠʨʽʰʝʥʥʷ ʜʫʞʝ 

ʚʘʞʣʠʚʠʤ ʻ ʟʙʝʨʝʞʝʥʥʷ ʫ ʩʪʫʜʝʥʪʽʚ ʥʦʨʤʘʣʴʥʦʾ ʤʘʩʠ ʪʽʣʘ. ɼʦ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʦʨʛʘʥʽʟʤʫ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʘʜʘʧʪʘʪʠʚʥʽ ʧʨʦʮʝʩʠ, ʥʘʣʝʞʠʪʴ ʤʘʩʘ ʪʽʣʘ, ʾʾ 

ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʥʦʨʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ - ʥʘʜʤʽʨʥʘ ʤʘʩʘ ʪʽʣʘ ʘʙʦ ʾʾ ʜʝʬʽʮʠʪ. 

ɺʩʪʘʥʦʚʣʝʥʽ ʙʘʛʘʪʦʯʠʩʝʣʴʥʽ ʟʚôʷʟʢʠ ʤʽʞ ʬʘʢʪʦʨʦʤ ʤʘʩʠ ʪʽʣʘ ʪʘ 

ʚʠʥʠʢʥʝʥʥʷʤ ʙʘʛʘʪʦʯʠʩʝʣʴʥʠʭ ʚʽʜʭʠʣʝʥʴ ʫ ʩʪʘʥʽ ʟʜʦʨʦʚôʷ ʪʘ ʤʦʨʬʦ-

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʨʽʟʥʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ ʥʘ ʨʽʟʥʠʭ  

ʝʪʘʧʘʭ ʦʥʪʦʛʝʥʝʟʫ. ɸʣʝ ʜʘʥʠʭ ʩʪʦʩʦʚʥʦ ʚʧʣʠʚʫ ʬʘʢʪʦʨʫ ʤʘʩʠ ʪʽʣʘ ʥʘ ʧʦʢʘʟʥʠʢʠ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ ʦʙʤʘʣʴ. 

ʄʝʪʘ ʜʘʥʦʾ ʨʦʙʦʪʠ - ʚʠʟʥʘʯʠʪʠ ʡ ʦʮʽʥʠʪʠ ʤʘʢʩʠʤʘʣʴʥʝ ʩʧʦʞʠʚʘʥʥʷ 

ʢʠʩʥʶ ʫ ʶʥʘʢʽʚ-ʩʪʫʜʝʥʪʚ̔ ʟ ʨʽʟʥʦʶ ʤʘʩʦʶ ʪʽʣʘ.  

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɼʣʷ ʦʮʽʥʢʠ ʨʽʚʥʷ ʬʽʟʠʯʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʡ 

ʘʝʨʦʙʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʶʥʘʢʽʚ 16-20 ʨʦʢʽʚ ʥʘʤʠ ʚʠʢʦʨʠʩʪʘʥʦ ʘʙʩʦʣʶʪʥʽ 

ʚʝʣʠʯʠʥʠ ʬʽʟʠʯʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ  ʚ ʟʦʥʽ  ʘʝʨʦʙʥʦʛʦ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ. ɿʘ 

ʚʝʣʠʯʠʥʦʶ ʽʥʜʝʢʩʫ ʤʘʩʠ ʪʽʣʘ ʚʩʽ ʜʦʩʣʽʜʞʫʚʘʥʽ ʙʫʣʠ ʨʦʟʜʽʣʝʥʽ ʥʘ 4 ʛʨʫʧʠ: 1 

ʛʨʫʧʘ ï ʶʥʘʢʠ ʟ ʥʦʨʤʘʣʴʥʦʶ ʤʘʩʦʶ ʪʽʣʘ (n = 30);  2 ʛʨʫʧʘ ï ʶʥʘʢʠ ʟ 

ʥʝʜʦʩʪʘʪʥʴʦʶ ʤʘʩʦʶ ʪʽʣʘ (n = 22); 3 ʛʨʫʧʘ ï ʶʥʘʢʠ ʟ ʥʘʜʣʠʰʢʦʚʦʶ ʤʘʩʦʶ ʪʽʣʘ 

(n = 24); 4 ʛʨʫʧʘ ï ʶʥʘʢʠ ʟ ʦʞʠʨʽʥʥʷʤ (n = 17). 

ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʦʛʦ ʚʝʣʦʝʨʛʦʤʝʪʨʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʠ ʚʠʟʥʘʯʠʣʠ 

ʚʝʣʠʯʠʥʫ PWC170 , ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʬʽʟʠʯʥʫ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ, ʟʘ ʤʘʪʝʤʘʪʠʯʥʠʤ 

ʤʝʪʦʜʦʤ ʂʘʨʧʤʘʥʘ ʫ ʶʥʘʢʽʚ ʟ ʨʽʟʥʦʶ ʤʘʩʦʶ ʪʽʣʘ.  

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ɹʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʛʨʫʧʽ ʶʥʘʢʽʚ ʟ 

ʥʦʨʤʘʣʴʥʦʶ ʤʘʩʦʶ ʪʽʣʘ ʚʝʣʠʯʠʥʘ PWC170 ʩʪʘʥʦʚʠʣʘ 162,4Ñ7,42 ɺʪ, ʫ ʛʨʫʧʽ 

ʶʥʘʢʽʚ ʟ ʥʝʜʦʩʪʘʪʥʴʦʶ ʤʘʩʦʶ ʪʽʣʘ ʚʝʣʠʯʠʥʘ PWC170 ʩʪʘʥʦʚʠʣʘ 120,4Ñ12,5 ɺʪ, ʫ 

ʛʨʫʧʽ ʶʥʘʢʽʚ ʟ ʥʘʜʣʠʰʢʦʚʦʶ ʤʘʩʦʶ ʪʽʣʘ ʚʝʣʠʯʠʥʘ PWC170 ʩʪʘʥʦʚʠʣʘ 

103,01Ñ9,45 ɺʪ. ʋ ʶʥʘʢʽʚ ʟ ʦʞʠʨʽʥʥʷʤ ʚʝʣʠʯʠʥʘ PWC170 ʙʫʣʘ ʥʠʞʯʠʤ ʟʘ ʚʽʢʦʚʦ-

ʩʪʘʪʝʚʫ ʥʦʨʤʫ, ʷʢʘ  ʚ ʯʦʣʦʚʽʢʽʚ ʤʘʻ ʙʫʪʠ ʚ ʤʝʞʘʭ 115-180 ɺʪ , ʪʦʙʪʦ ʩʢʣʘʜʘʪʠ 
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2,5 ɺʪ ʥʘ 1 ʢʛ ʾʭʥʴʦʾ ʤʘʩʠ ʪʽʣʘ. ʋ ʜʘʥʽʡ ʛʨʫʧʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʝʣʠʯʠʥʘ PWC170 

ʩʪʘʥʦʚʠʣʘ 95,31Ñ6,58 ɺʪ. ɺʠʢʦʨʠʩʪʘʚʰʠ ʤʘʪʝʤʘʪʠʯʥʽ ʤʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ, ʥʘʤʠ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʛʨʫʧʽ ʟ 

ʥʦʨʤʘʣʴʥʦʶ ʤʘʩʦʶ ʪʽʣʘ ʜʘʥʥʠʡ ʧʦʢʘʟʥʠʢ ʙʫʚ ʫ ʤʝʞʘʭ 47,4 ʤʣ/ʭʚ/ʢʛ. 

ʋ ʛʨʫʧʽ ʟ ʥʝʜʦʩʪʘʪʥʴʦʶ ʤʘʩʦʶ ʪʽʣʘ ʚʝʣʠʯʠʥʘ ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ 

ʩʪʘʥʦʚʠʣʘ 42,5 ʤʣ/ʭʚ/ʢʛ, ʘ ʫ ʛʨʫʧʽ ʟ ʥʘʜʣʠʰʢʦʚʦʶ ʤʘʩʦʶ ʪʽʣʘ ʜʘʥʽ ʧʦʢʘʟʥʠʢʠ 

ʩʪʘʥʦʚʠʣʠ 37,7 ʤʣ/ʭʚ/ʢʛ. ɺ ʩʚʦʶ ʯʝʨʛʫ ʛʨʫʧʘ ʟ ʦʞʠʨʽʥʥʷʤ ʧʦʢʘʟʘʣʘ ʥʘʡʥʠʞʯʽ 

ʧʦʢʘʟʥʠʢʠ, ʘ ʩʘʤʝ 34,8 ʤʣ/ʭʚ/ʢʛ. 

ɺʠʩʥʦʚʢʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʝʣʠʯʠʥʘ ʤʘʩʠ ʪʽʣʘ ʚʠʩʪʫʧʘʻ ʚʘʞʣʠʚʠʤ 

ʬʘʢʪʦʨʦʤ ʚʧʣʠʚʫ ʥʘ ʬʽʟʠʯʥʫ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʪʘ ʚʝʣʠʯʠʥʫ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ, ʘ ʟʥʘʯʠʪʴ ʽ ʥʘ ʘʝʨʦʙʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʬʽʟʠʯʥʦʾ ʨʦʙʦʪʠ. 
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Introduction . Ukraine is a developed country with a strong industrial 

potential. Back in 1977, according to I.M. Trachtenberg [1], annually in the tap with 

industrial sources released into the atmosphere more than 10 million tons of toxic 

chemical compounds, 2.5 billion m3 of contaminated wastewater is released into 

water sources.  In 43 cities, where 1/3 of the country's population lives, the level of 

air pollution is much higher than the norm. The experience of monitoring studies of 

the state of urban areas shows that the ecological state of a territory is associated with 

the level of industrial development [2]. Emissions from industrial enterprises, 

transport, and the use of agrochemicals are the main causes of environmental 

pollution.  In this regard, the most obvious example is the Dnipro region, where the 

largest number of sources of man-made pollution is concentrated. Among all 

chemical pollutants, Heavy Metals (HM) have a special place in terms of their scale 

of distribution and biological effects on living organisms. They are widely used in 

various industries and agriculture, which leads to their constant presence in the 

environment, accumulation in the human body and negative manifestations at all 

levels: molecular, cellular, organ, systemic [2]. According to the world yearbook, the 

volume of emissions into the atmosphere alone reaches 2000 thousand tons of lead, 

840 thousand tons of zinc, 94 thousand tons of chromium, 51 thousand tons of 

molybdenum, 5 thousand tons of silver, 43 thousand tons of tin, 320 thousand tons  



81 

manganese, 98 thousand tons of nickel, 11 thousand tons of mercury, 12 thousand 

tons of selenium, 78 thousand tons of arsenic, 5.5 thousand tons of cadmium, 4.4 

thousand tons of cobalt, 11,000 thousand tons of iron,  520 thousand tons of titanium, 

7200 thousand tons of aluminum, 260 thousand tons of copper [3]. At the same time, 

the policy of European countries in the field of environmental protection is aimed at 

reducing air emissions by introducing a more thorough regional and national 

regulatory framework, using an improved system to combat industrial pollution and 

the spread of waste-free technologies [4, 5].  In Ukraine, the reduction in HM 

emissions and discharges over the last decade is largely due to the general economic 

crisis in the country and the corresponding decline in industry.  Nevertheless, cases of 

significant HM content in the environment continue to cause concern, especially 

since the lack of exceeding the normative concentrations of these toxicants is not 

evidence of the absence of their negative impact on the human body [2].  In Ukraine, 

as in other European countries, environmental agencies are faced with the task of 

preventing environmental pollution and deterioration in modern conditions [3, 5].  In 

accordance with the requirements of the modern period of Ukraineôs development, 

international obligations and European principles of environmental policy, it is 

necessary to activate the introduction of new effective levers of environmental policy. 

Aim.The purpose of our research was to analyze the volumes of industrial 

atmospheric emissions and discharges from HM water sources and determine their 

relationship with the actual concentrations of these compounds in air and drinking 

water in the industrial city of Dnipro. 

Materials and methods. The analysis was conducted according to the data of 

the regional state department of statistics, the regional department of water 

management, the laboratory of the regional center of hydrometeorology. 

Results and discussion. The evaluation of the obtained results shows that the 

volume of industrial emissions of HM in the city of Dnipro on the average for the last 

decade makes 9,57 Ñ 1,2 tons / year, the larger half among which belongs to 

manganese - 47,76% and copper - 39,84 %. In the structure of the region, the 

industrial facilities of Dnipro supply 68% of lead, 100% of cadmium, 88% of copper, 
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62% of chromium, 15% of nickel, 0.4% of manganese to the air basin. 

Estimation of HM emissions data shows that the amount of water runoff 

entering the Dnipro river from the city enterprises on average during the observation 

period reaches 183.7 Ñ 9.7 t/year. Among them, iron and zinc have the largest 

volumes - 88.2% and 7.5%. It should be emphasized that the share of gross emissions 

of the industrial city in the Dnipro River is 50% of the total in the Dnipropetrovsk 

region. 

Data from hygienic studies of the air of the residential zone of 2 industrial 

districts of Dnipro and drinking water of Kaidatsky and Lomovsky water mains, 

which provide water to these areas, indicate the constant presence of HM in life-

giving environments. Their average concentrations mostly do not exceed the 

corresponding maximum allowable concentrations, but 2.3-3.5 times higher than the 

background values [6]. Analysis of the dynamics of the content of heavy metals over 

a six-year period indicates a gradual increase in the content of these substances in 

water by 1.5-32 times and, contrary to expectations, a decrease in atmospheric air - 

by 1.5-24 times. 

Correlation analysis of data for most heavy metals did not reveal the 

relationship between annual emissions and average annual concentrations in the air of 

industrial areas of Dnipro, which coincides with the data of other scientists [7] and is 

probably due to the presence of many unaccounted sources of HM, their 

sedimentation properties and/or transboundary transport.  Analysis of the dynamics 

of lead content in the air revealed inconsistencies, namely - a decrease in its 

concentrations in the surface layer of the atmosphere over the past 6 years against the 

background of increasing industrial emissions. Correlation analysis confirmed the 

quantitative relationship between these phenomena (p<0.05). 

No correlation was found between the volume of most metals polluting 

wastewater from the enterprises of Dnipro city, and their concentrations in drinking 

water. This is probably due to the rapid deposition of metals, their solubility in water 

and the location of the water intake, which is much higher downstream of the Dnipro 

than the place of industrial and domestic effluents. 
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Conclusions.Thus, the analysis determined that industrial atmospheric 

emissions and wastewater of enterprises are powerful sources of pollution of air and 

water basins of the Dnipro city and Dnipro river, which leads to exceeding their 

background values in the environment and increases the risk of negative impact of 

these compounds on human health and the ecosystem.  This fact is the basis for the 

need to strengthen the control of state oversight bodies using the updated legal 

framework and regulatory mechanisms for its operation.  Despite the decrease in the 

content of HM in the air in the dynamics of observations, their concentrations in 

drinking water increased significantly, and taking into account the lack of correlation 

between industrial emissions and discharges of HM with their actual content in air 

and drinking tap water, research confirms complex the nature of metal migration and 

indicate the need for further research in this area.  An integral and most effective [8] 

form of modern control over HM should be considered environmental and hygienic 

monitoring, which will help solve three preventive tasks: the development of 

scientifically sound methods to reduce to regulatory levels of HM in the environment, 

reviewing most of them with combined action with other factors, the establishment of 

new hygienic standards, including regional ones. 
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Abstract. The relevance, essence and features of psychological rehabilitation 

are determined. According to the authors, psychological (mental) rehabilitation is a 

mandatory component of physical rehabilitation and accompanies the whole complex 

cycle of restorative measures with extensive use of the patient's personal potential, 

which aims to correct the mental state of the patient, namely: forming a positive 

attitude to health, doctor's recommendations, implementation of rehabilitation 

measures; overcoming in the minds of the patient or disabled person feelings of 

hopelessness and other negative mental reactions, strengthening faith in recovery and 

the correctness of the prescribed treatment and rehabilitation; overcoming difficulties 

related to the disease (disability) and its possible consequences; adaptation, 

readaptation or retraining with the use of active rehabilitation; creating conditions for 

the psychological adaptation of the patient in a life situation that has changed as a 

result of illness or disability. 

Keywords: psychological rehabilitation, correction of mental state, negative 

mental reactions, pathological process, life situation. 

 

Introduction.  In modern conditions in Ukraine there is a critical situation 
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related to the health of the population. In such conditions, physical rehabilitation 

occupies a leading place, as it is used as an effective means of comprehensive 

recovery of physical health and ability to work of patients, people with impaired 

health, athletes, people with special needs. It works through the widespread 

introduction of the basics of a healthy lifestyle, the use of various physical exercises 

and natural factors as the most natural means of recovery, recovery and prevention of 

many diseases, injuries and more. Possibilities of physical rehabilitation, recovery of 

the population and optimization of processes of restoration of its health are defined 

by its natural (natural) potential of means and technologies which in a ready kind are 

used by it from environment and which together provide harmonious formation to 

human individuality. The tasks of physical rehabilitation are the elimination of 

functional dysfunctions that occur in the body and are caused by failure or lack of 

adaptation mechanisms. The use of means and methods of physical rehabilitation is 

necessary both for the prevention of possible health disorders and for health and 

rehabilitation purposes: in acute, subacute periods of the disease, as well as in 

unstable remission and chronicity of the pathological process. 

Scientists have developed a number of approaches, rehabilitation programs 

aimed at helping people in need of psychological rehabilitation. Among them are the 

cognitive-behavioral approach, therapy based on the ç12-step programè, motivational 

enhancement therapy, psychoanalytic approach, etc. (D. Corbin, A. Strauss, 

I.H.Franken, D. Jan). But the topic is quite relevant. 

Aim. The purpose of the study is to determine the relevance, essence and 

features of psychological rehabilitation. 

Research results. Identification of the concept and essential definition of the 

phenomenon of individual and social mental health, and its qualitative characteristics 

in the face of a clear shortage of systematic research in this area faces some 

difficulties [5, p.18]. According to A. Schorr (1995), the mental norm is a neutral 

area of the average normal state between extreme cases of poor mental health 

(manifestations of certain mental illnesses) and ideal states of good mental health in 

terms of optimal development and fully functioning personality [2, p.239] . The latter 
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definition of mental health is very promising in terms of deriving the appropriate 

levels of mental health [1, p. 220]. Meanwhile, in recent decades, more and more 

researchers are paying attention to the complex, nonlinear relationship of 

psychological and biological characteristics of man, moving away from the 

traditional emphasis only on the external vector of influence in the system of factors 

[4, p.20]: Wednesday ï indirect biological and psychological characteristics ï the 

subject with its adaptive conditions. 

The observations of scientists confirm the theoretical position that in some 

diseases, such as myocardial infarction, the mental aspect of rehabilitation is more 

important than physical. For example, patients should be psychologically prepared 

for possible deterioration of physical condition, and the doctor always emphasizes 

their temporary, transient nature. The main methods of psychological rehabilitation 

include: psychotherapeutic individual or group actions (conversations in the form of 

questions and answers, motivated suggestion, autogenic training, reading prayers, 

etc.); psychoprophylaxis and psychohygiene; creation of a favorable environment (in 

the family, work team); use of useful work, physical training and sports activities, 

and in some cases psychotropic drugs (tranquilizers, antidepressants). 

Psychopharmacotherapy of patients should meet the objectives of psychological 

rehabilitation and is carried out strictly according to medical indications, taking into 

account the degree of manifestation and nature of psychopathological and somatic 

disorders. Their purpose should be aimed at relieving or reducing nervousness or 

depression of the patient, muscle tension, prevention of contractures, which is 

important for maintaining the functionality of the musculoskeletal system. Humor, 

the healing properties of which have always been highly valued, as well as the arts 

(bibliotherapy, music therapy) and landscape psychotherapy are of great importance 

in psychological rehabilitation. The most important component of psychological 

rehabilitation is to increase physical activity, involvement in public life through 

newspapers, radio, television, contacts with relatives, later with employees, up to the 

permission of such patients (mostly mental work) in the 2-3rd week of illness if 

possible. to do their work. It should be emphasized that ignoring the psychological 
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aspect of rehabilitation, as well as the extreme complexity and duration of psycho-

correctional work, which is sometimes insufficient and incompetent, leads to the fact 

that the percentage of recovery among people recognized as disabled is very small. It 

is also extremely necessary to deeply study the dynamics of the entire range of 

mental changes at each stage of the disease, the nature of these changes, the analysis 

of the çinternal picture of the diseaseè [4, p. 179]. 

One of the important psychological factors for people with disabilities is the 

attitude of a healthy environment towards them. It is also important how the disabled 

themselves perceive their life situation, themselves, their relationships with others, 

their position in society. During the patient's transition to disability or retirement, it is 

necessary to emphasize certain benefits of the new status for further recovery, to 

indicate the possibility of active activity in the family and outside it, taking into 

account the personal qualities of the patient. 

Conclusions. Thus, based on the analysis of various sources, physical 

rehabilitation is defined as the restoration (or compensation) of partially or 

completely impaired (lost) body functions and performance of patients and the 

disabled by exercise therapy, massage, physiotherapy, natural factors. Psychological 

(mental) rehabilitation is a mandatory component of rehabilitation and accompanies 

the whole complex cycle of rehabilitation measures with extensive use of the patient's 

personal potential, which is aimed at correcting the patient's mental state, namely: 

forming a positive attitude to recovery, doctor's recommendations, rehabilitation 

measures; overcoming in the minds of the patient or disabled person feelings of 

hopelessness and other negative mental reactions, strengthening faith in recovery and 

the correctness of the prescribed treatment and rehabilitation; overcoming difficulties 

related to the disease (disability) and its possible consequences; adaptation, 

readaptation or retraining with the use of active rehabilitation; creating conditions for 

the psychological adaptation of the patient in a life situation that has changed as a 

result of illness or disability. 
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Introductions . The unique mechanism of the biological clock is used by 

organisms at different stages of development. With the help of periodic rhythmic 

cycles, there is an adaptation to the external environment and its rhythms: changes of 

day and night, seasons. An important role in the implementation of various time 

processes, as well as stress response reactions, belongs to the brain structures 

(hypothalamus, pituitary gland, pineal gland) and their hormones. However, the 

supraoptic nuclei of the hypothalamus and their response to desynchronizing factors 

remain insufficiently studied. 

The aim of the study was to determine the cytometric parameters of the 

supraoptic nuclei of the hypothalamus of white rats under conditions of altered 

photoperiod. 

Materials and methods. Experimental animals (mature nonlinear male white 

rats) were divided into two series: I - 12.00 h of light:12 h of dark, II - 24.00 h of 

light:0 h of dark. In each series, the biomaterial was taken at 2 pm and 2 am on the 

7th day of the experiment. The chosen times of the experiment are due to the 

different functional activity of the pineal gland and the production of the leading 

chronobiotic - melatonin in the specified time periods. The took material was fixed 

with a neutral buffered 10% formalin solution, after dehydration was poured into 

paraffin, and then after dewaxing histological sections 5 ɛm thick were stained with 
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hematoxylin and eosin. Cytometry was performed on digital copies of the image in 

the environment of the computer program GIMP, version 2.8. 

Results and discussion. In animals of the control group, statistical differences 

were observed between 2 am and 2 pm only for the indicators nucleus volume of 

neurons and optical density of neuron staining of the supraoptic nuclei of the 

hypothalamus. In particular, at 2 am the average values of the volume of the nucleus 

were higher than at 2 pm (207 Ñ 1.3 and 201 Ñ 1.4, p = 0.010), and the optical colour 

density nucleus of the neuron was on average lower at 2 am compared to daily 

indicator (0.258 Ñ 0.0012 and 0.264 Ñ 0.0013, p = 0.012). The obtained results 

indicate a higher functional activity of neurons of the supraoptic nuclei of the 

hypothalamus at night, which determines their dependence on the period of the day. 

Keeping animals under constant lighting conditions led to a decrease in the 

volume of nuclei in neurons (195 Ñ 1.0 and 191 Ñ 0.9, p = 0.008) and the volume of 

neurons in the supraoptic nuclei of the hypothalamus (944 Ñ 10.9 and 898 Ñ 11, 3, 

p=0,009) at 2 pm compared to the night rate. At 2 am, the standard deviation of the 

colour deviation intensity of the nucleus of the neurons of supraoptic nuclei of the 

hypothalamus significantly increased compared with the daily value (8.5 Ñ 0.13 AU 

and 8.0 Ñ 0.11 AU, p = 0.009). There was also an increase in the nuclear-cytoplasmic 

coefficient (0.213 Ñ 0.0021 and 0.206 Ñ 0.0024, p = 0.042) and the optical colour 

density of the cytoplasm (0.326 Ñ 0.0025 and 0.308 Ñ 0.0028, p = 0.003) at 2 pm 

compared with night parameters.  

Conclusions. Comparing the studied parameters in animals under constant 

lighting and control groups, we observed statistically significant changes in all 

estimated cytometric parameters of neurons of the supraoptic nuclei of the 

hypothalamus, each of which indicated a significant decrease in the functional 

activity of the nuclei, which under chronic stress can lead to irreversible their 

functioning. 
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Introductions. The data on the microbiological composition of the 

representatives of the potentially pathogenic microflora of different biolocus of 

people in the anamnesis of which had different degrees of severity of the course of 

COVID-19 is limited. According to the COVID-19 treatment protocols and the WHO 

Clinical Management of COVID-19 guidelines, it is not recommended to prescribe 

antibiotics for treatment or prophylaxis to patients with mild COVID-19. In addition, 

it is not recommended to prescribe antibiotics to patients with suspected or confirmed 

mild COVID-19 infection in the absence of clinical suspicion of bacterial infection. 

Given the fact that some patients with mild to moderate COVID-19 in outpatient 

treatment were self-medicating with antibacterial preparates, there are risks of a 

change in the antimicrobial sensitivity profile of common inflammatory pathogens, 

including the ear canal. Irrational antibiotic therapy, namely "self-medication"; the 

use of antibacterial preparates for "self-treatment" by patients without knowledge of 

the basic AWaRe classification can lead to long-term consequences - an increase in 
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the level of microbial resistance of potentially pathogenic and pathogenic microbiota, 

and hence the severity and complexity of treatment of inflammatory processes of 

microbial etiology. 

Aim. The aim of our study was to study the species composition of 

microorganisms isolated from patients with inflammatory processes of the outer and 

middle ear; monitor the sensitivity of isolated microorganisms to the most commonly 

used antimicrobial drugs. 

Materials and methods. A complex examination of patients with a anamnesis 

of COVID-19 infection of mild or moderate severity and a preliminary diagnosis of 

ñOtitisò or ñOtomycosisò was established at the time of the examination (n = 21). It 

should be noted that according to the anamnesis of the examined patients, empirical 

antibiotic therapy was used in the treatment of COVID-19 infection in 57.14% of 

cases, of which 33.3% of cases were antibiotic therapy in the form of ñself-treatment 

of possible complicationsò. The patients were subjected to a comprehensive 

examination according to the standards of care (orders of the Ministry of Health of 

Ukraine on approval of clinical protocols ̄ 312 of May 8, 2009 and ̄  181 of 

March 24, 2009). The criterion for the diagnosis was: the study of the features of the 

clinical course of the disease, anamnesis, otoscopic changes and the results of 

microbiological diagnostics. The procedure for examining these individuals was in 

accordance with the standards of the ethics committee. 

To establish the etiological structure of the causative agents of ear 

inflammatory processes, a bacteriological and mycological study of the ears from the 

auditory canal was performed at the microbiological laboratory of Sumy State 

University (Ukraine) using classical methods of isolation and identification. The 

cultural method was used based on the fact that it has the advantage of being able to 

determine the sensitivity (agar diffusion method) and resistance of pathogens to 

chemotherapy drugs, as well as using it to control the effectiveness of antibacterial 

and / or antimycotic therapy, given that only live micro- and mycobiota provide 

growth. The results of the studies were statistically processed. Graph Pad Quik Calcs 

was used to calculate the t-Student test. 
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Results and discussion. Analysis of the microbiological  studies showed that 

among 21 patients with inflammatory ear diseases (external otitis, acute or chronic 

perforated otitis media), fungal lesions was found in 28.6% of cases (group 1 of 

patients), in 33.3% - bacterial-fungal etiology of the inflammatory process (group 2); 

38.1% - otitis media of bacterial etiology (group 3). 

In the overall of the species spectrum in otomycosis in the examined patients, 

in 66.7% of cases, fungi of the genus Candida were isolated from the total spectrum 

of isolates, and all strains were assigned to the most pathogenic representative of the 

genus - C. albicans; in 33.3% - fungi of the genus Aspergillus. 

Considering the results of bacteriological and mycological methods of 

diagnostics of patients of group 2, it was found that the only pathogens of fungal 

etiology that were detected in association with bacterial microbiota were fungi of the 

genus Candida, and these fungi were isolated in a clinically significant amount of Ó 

105 CFU / ml washout. Analysis of the combined microbiota of the inflammatory 

process of bacterial-fungal etiology showed that the fungal-bacterial microflora was 

represented by both two-component associations (57.1% of observations) and three-

component associations (42.9%), but the dominant species in the association was 

Candida spp. (the total degree of contamination of Candida spp. was significantly 

(p< 0.05) higher than the degree of contamination of associate bacteria). 

During the analysis of the sensitivity of the investigated micromycetes isolated 

from patients (1st and 2nd group) to a number of antifungal drugs, different levels of 

sensitivity to the investigated antifungal agents were revealed. Antimycotic resistance 

profiles are isolate markers that can be used for epidemiological analysis of 

pathogens and to determine patterns of their circulation. The formed resistance 

profile was thus NCKFVI, where N (nystatin), C (clotrimazole), K (ketoconazole), F 

(fluconazole), V (voriconazole), I (itraconazole). When interpreting a profile, a 

capital letter means a strain resistance to an antifungal or a moderate sensitivity, is 

the sensitivity of a microorganism to an antifungal drug. Analysis of these profiles 

showed that 69.3% of isolates had resistance to 4 antifungal drugs: 30.8% of isolates 

had an NCKɯ profile; 38.5% - NCFV. 
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Bacteriological examination of isolates of bacterial microflora of patients of 

groups 2 and 3 revealed that in 71.4% of cases from the fungal-bacterial association 

and in 62.5% of patients with otitis media of bacterial etiology, Staphylococcus 

aureus was isolated in a diagnostically significant amount (Ó 105 CFU / ml). Among 

these isolates of Staphylococcus aureus, 33.3% were methicillin-resistant. In 

addition, gram-negative bacilli: P. aeruginosa (20%) and K. pneumoniae (13.3%), 

were isolated from patients in groups 2 and 3. Considering the fact that these 

microorganisms belong to the "problem" pathogens in medical institutions - 

ESCAPE, we analyzed the results of the antibioticogram. According to the results 

obtained, it was established that 33.3% of P. aeruginosa isolates had extensively 

drug-resistant (XDR), 50.0% of K. pneumoniae isolates had multiple drug resistance 

(MDR). 

Conclusions. As a result of the studies, it was found that in the structure of the 

causative agents of fungal inflammation of the outer ear and mycosis of the middle 

ear in patients with a anamnesis of irrational antibiotic therapy ("self-medication") 

COVID-19, Candida spp. was isolated in 90.9% clinical case, among which 69.3% 

the isolates were resistant to 4 antifungal drugs: 30.8% of the isolates had an NCKI 

profile; 38.5% - NCǏFVǏ. In the bacterial-fungal and bacterial inflammatory 

processes of the outer and middle ear, there were microorganisms of the ESCAPE 

group, among which 33.3% of P. aeruginosa isolates had extensively drug-resistant 

(XDR), 50.0% of K. pneumoniae isolates had multiple drug resistance (MDR); 33.3% 

of Staphylococcus aureus isolates were methicillin-resistant (MRSA). 

Considering the results obtained for the antibiotic and antifungal sensitivity of 

isolated microorganisms from patients with a anamnesis of irrational antibiotic 

therapy ("self-medication") COVID-19, it is necessary not only to prescribe 

antibiotics differentially depending on the localization of the primary focus, the 

severity of the infection and the AWaRe classification, but also to determine the 

individual the sensitivity of pathogens using the EUCAST recommendations for the 

purpose of effective therapy, as well as preventing the development of complications. 

  



96 

ʂʃɯʅɯʂʆ-ʌɸʈʄɸʂʆʃʆɻɯʏʅɽ ʆɹɻʈʋʅʊʋɺɸʅʅʗ ɿɸʉʊʆʉʋɺɸʅʅʗ 

ɽʌɯʈʅʀʍ ʆʃɯʁ ɼʃʗ ʃɯʂʋɺɸʅʅʗ ʂɸʊɸʈɸʃʔʅʀʍ ʉʊʆʄɸʊʀʊɯɺ: 

ʉʀʉʊɽʄʅʀʁ ʆɻʃʗɼ ʃɯʊɽʈɸʊʋʈʀ 

 

ɹʦʛʜʘʥ ʆʣʝʥʘ ʄʠʭʘʡʣʽʚʥʘ, 

ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ 

ʪʝʨʘʧʝʚʪʠʯʥʦʾ ʩʪʦʤʘʪʦʣʦʛʽʾ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʊʘʥʘʩʽʡʯʫʢ ʇʘʚʣʦ ʄʠʭʘʡʣʦʚʠʯ 

ʩʪʫʜʝʥʪ 5 ʢʫʨʩʫ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʋʞʛʦʨʦʜʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʋʞʛʦʨʦʜ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʂʘʪʘʨʘʣʴʥʠʡ ʩʪʦʤʘʪʠʪ ð ʝʢʩʫʜʘʪʠʚʥʝ ʟʘʧʘʣʴʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ. ɼʣʷ ʥʴʦʛʦ ʭʘʨʘʢʪʝʨʥʠʤ ʻ ʥʘʙʨʷʢ, ʛʽʧʝʨʝʤʽʷ, 

ʧʝʯʽʥʥʷ, ʙʽʣʴ ʪʘ ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʾ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ. 

ʈʦʟʚʠʪʦʢ ʢʘʪʘʨʘʣʴʥʦʛʦ ʩʪʦʤʘʪʠʪʫ ʟʫʤʦʚʣʶʶʪʴ ʟʘʛʘʣʴʥʽ ʪʘ ʤʽʩʮʝʚʽ 

ʯʠʥʥʠʢʠ. ɼʦ ʤʽʩʮʝʚʠʭ ʝʪʽʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ, ʦʢʨʽʤ ʪʨʘʚʤʘʪʠʯʥʠʭ, ʥʘʣʝʞʘʪʴ ʜʽʷ 

ʙʘʢʪʝʨʽʡ, ʭʽʤʽʯʥʘ ʪʘ ʬʽʟʠʯʥʘ ʪʨʘʚʤʘ. 

ʇʦʰʢʦʜʞʫʚʘʣʴʥʘ ʜʽʷ ʤʽʩʮʝʚʠʭ ʯʠʥʥʠʢʽʚ ʧʦʩʠʣʶʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ 

ʟʘʛʘʣʴʥʠʭ ʧʨʠʯʠʥ ʽ ʢʘʪʘʨʘʣʴʥʠʡ ʩʪʦʤʘʪʠʪ ʯʘʩʪʦ ʚʠʥʠʢʘʻ ʥʘ ʬʦʥʽ ʟʘʛʘʣʴʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʷʢʽ ʟʥʠʞʫʶʪʴ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʦʨʛʘʥʽʟʤʫ. ʊʘʢʠʤʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʨʽʟʥʠʭ ʦʨʛʘʥʽʚ ʽ ʩʠʩʪʝʤ: ʪʨʘʚʥʦʛʦ ʢʘʥʘʣʫ, ʦʨʛʘʥʽʚ ʜʠʭʘʥʥʷ, 

ʭʚʦʨʦʙ ʢʨʦʚʽ, ʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʛʽʧʦʚʽʪʘʤʽʥʦʟʽʚ, ʽʥʪʦʢʩʠʢʘʮʽʡ, 

ʛʦʨʤʦʥʘʣʴʥʠʭ ʧʦʨʫʰʝʥʴ ʪʦʱʦ. ɽʪʽʦʪʨʦʧʥʝ ʣʽʢʫʚʘʥʥʷ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʫʩʫʥʝʥʥʷ 

ʧʨʠʯʠʥʠ (ʤʽʩʮʝʚʽ ʪʨʘʚʤʽʚʥʽ ʯʠʥʥʠʢʠ, ʟʘʧʠʣʝʥʽʩʪʴ, ʽʥʬʝʢʮʽʷ) ʘʙʦ ʟʘʭʠʩʪ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʚʽʜ ʰʢʽʜʣʠʚʠʭ ʯʠʥʥʠʢʽʚ ʧʨʦʬʝʩʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʘ 

ʪʘʢʦʞ ʣʽʢʫʚʘʥʥʷ ʟʘʛʘʣʴʥʦʩʦʤʘʪʠʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. 

ʇʘʪʦʛʝʥʝʪʠʯʥʝ ʣʽʢʫʚʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʚʧʣʠʚ ʥʘ ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʽ ʤʝʭʘʥʽʟʤʠ 

ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʟʘʣʝʞʥʦ ʚʽʜ ʬʘʟʠ ʨʦʟʚʠʪʢʫ ʧʨʦʮʝʩʫ. ʎʴʦʛʦ 

ʜʦʩʷʛʘʶʪʴ ʤʽʩʮʝʚʠʤ ʪʘ ʩʠʩʪʝʤʥʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ ʟʘʩʦʙʽʚ, 

ʽʥʛʽʙʽʪʦʨʽʚ ʧʨʦʪʝʘʟ, ʧʨʝʧʘʨʘʪʽʚ ʦʩʤʦʪʠʯʥʦʾ ʜʽʽ, ʧʨʦʪʠʤʽʢʨʦʙʥʠʭ, ʦʙʚʦʣʽʢʘʣʴʥʠʭ 

ʟʘʩʦʙʽʚ ʪʘ ʜʝʷʢʠʭ ʬʽʟʽʦʪʝʨʘʧʝʚʪʠʯʥʠʭ ʤʝʪʦʜʽʚ. 
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ɼʣʷ ʤʽʩʮʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ ʤʠ ʧʨʦʧʦʥʫʻʤʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʩʫʢʫʧʥʽʩʪʴ 

ʥʘʪʫʨʘʣʴʥʠʭ ʝʬʽʨʥʠʭ ʦʣʽʡ, ʷʢʽ ʚʦʣʦʜʽʶʪʴ ʧʨʦʪʠʟʘʧʘʣʴʥʠʤʠ ʪʘ ʨʝʛʝʥʝʨʘʪʠʚʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʎʝʡ ʩʠʩʪʝʤʥʠʡ ʦʛʣʷʜ ʣʽʪʝʨʘʪʫʨʠ ʤʘʻ ʥʘ ʤʝʪʽ ʢʣʽʥʽʢʦ-

ʬʘʨʤʘʢʦʣʦʛʽʯʥʦ ʦʙʛʨʫʥʪʫʚʘʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʬʽʨʥʠʭ ʦʣʽʡ ʜʣʷ ʣʽʢʫʚʘʥʥʷ 

ʢʘʪʘʨʘʣʴʥʠʭ ʩʪʦʤʘʪʠʪʽʚ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʇʨʦʚʝʜʝʥʦ ʝʣʝʢʪʨʦʥʥʠʡ ʧʦʰʫʢ ʣʽʪʝʨʘʪʫʨʠ ʫ ʙʘʟʘʭ 

ʜʘʥʠʭ: Google Scholar, PubMed ʪʘ SID academic.  ɼʣʷ ʧʦʰʫʢʫ ʫ ʙʘʟʽ ʜʘʥʠʭ 

Google Scholar ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʴ ʪʘʢʽ ʩʪʨʘʪʝʛʽʾ, ʷʢ (A) ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʞʘʥʠʭ 

ʢʣʶʯʦʚʠʭ ʩʣʽʚ, (B) ʨʦʟʰʠʨʝʥʠʡ ʧʦʰʫʢ ʥʘʫʢʦʚʠʭ ʩʪʘʪʝʡ ʪʘ (C) ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʣʦʛʽʯʥʠʭ ʦʧʝʨʘʪʦʨʽʚ, ʪʘʢʠʭ ʷʢ NOT, OR ʪʘ AND. ɺ ʭʦʜʽ ʧʦʰʫʢʫ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʪʘʢʽ ʢʣʶʯʦʚʽ ʩʣʦʚʘ: (ɸ) ʝʬʽʨʥʽ ʦʣʽʾ ʪʘ (B) ʢʘʪʘʨʘʣʴʥʠʡ 

ʩʪʦʤʘʪʠʪ. ʂʨʽʤ ʪʦʛʦ, ʤʠ ʚʠʙʠʨʘʣʠ ʩʪʘʪʪʽ, ʦʧʫʙʣʽʢʦʚʘʥʽ ʣʠʰʝ ʤʽʞ 2010 ʽ 2021 ʨʨ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ ʰʫʢʘʣʠ ʷʢ ʫ ʟʘʛʦʣʦʚʢʘʭ, ʪʘʢ ʽ ʚ ʪʝʢʩʪʽ ʩʪʘʪʪʽ. 

ʉʧʦʯʘʪʢʫ ʙʫʣʠ ʨʦʟʛʣʷʥʫʪʽ ʩʪʘʪʪʽ ʪʘ ʪʝʟʠ, ʧʦʪʽʤ ʢʣʽʥʽʯʥʽ ʚʠʧʘʜʢʠ ʣʽʢʫʚʘʥʥʷ 

ʩʪʦʤʘʪʠʪʫ ʢʘʪʘʨʘʣʴʥʠʤʠ ʦʣʽʷʤʠ. ɼʘʥʽ ʨʦʙʦʪʠ ʙʫʣʠ ʦʙʨʘʥʽ ʪʘ ʚʢʣʶʯʝʥʽ ʚ ʩʧʠʩʦʢ 

ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʨʦʙʦʪʠ. ɹʫʣʠ ʦʪʨʠʤʘʥʽ ʧʦʚʥʽ ʪʝʢʩʪʠ ʨʦʙʽʪ ʧʽʩʣʷ ʯʦʛʦ ʚʦʥʠ ʙʫʣʠ 

ʦʧʨʘʮʴʦʚʘʥʽ, ʘ ʥʝʚʽʜʧʦʚʽʜʥʽ ʟʘ ʟʤʽʩʪʦʤ ʚʠʢʣʶʯʝʥʽ. ʆʩʪʘʪʦʯʥʦ ʜʦ ʜʘʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʢʣʶʯʝʥʦ 18 ʨʦʙʽʪ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɺ ʭʦʜʽ ʨʦʙʦʪʠ ʤʠ ʚʠʦʢʨʝʤʠʣʠ ʜʝʢʽʣʴʢʘ 

ʚʠʜʽʚ ʝʬʽʨʥʠʭ ʦʣʽʡ ʷʢʽ ʤʘʶʪʴ ʥʘʡʙʽʣʴʰʠʡ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʩʣʠʟʦʚʫ 

ʦʙʦʣʦʥʢʫ ʭʚʦʨʠʭ. ɰʭ ʩʧʠʩʦʢ ʟ ʜʝʪʘʣʴʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʧʨʠʚʦʜʠʤʦ ʥʠʞʯʝ. 

ɽʬʽʨʥʘ ʦʣʽʷ ʯʘʡʥʦʛʦ ʜʝʨʝʚʘ - ʥʘʪʫʨʘʣʴʥʘ ʨʦʩʣʠʥʥʘ ʝʬʽʨʥʘ ʦʣʽʷ, ʱʦ 

ʦʪʨʠʤʘʥʘ ʟ ʣʠʩʪʷ ʘʚʩʪʨʘʣʽʡʩʴʢʦʛʦ ʜʝʨʝʚʘ Melaleuca altemifolia. ʄʘʻ ʙʽʣʴʰʝ 100 

ʨʽʟʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʫʚʘʛʠ ʟʘʩʣʫʛʦʚʫʶʪʴ 1,8-ʮʠʥʝʦʣ ʽ ʪʝʨʧʽʥʝʥʠ. 

ʅʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʤ ʽ ʘʢʪʠʚʥʠʤ ʚʚʘʞʘʶʪʴ ʧʨʠʨʦʜʥʠʡ ʪʝʨʧʽʥʝʥ-4-ʦʣ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʘʥʪʠʩʝʧʪʠʯʥʫ ʜʽʶ ʦʣʽʾ. ʁʦʛʦ ʜʽʷ ʥʘ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʚ ʩʝʨʝʜʥʴʦʤʫ ʚ 

13 ʨʘʟʽʚ ʩʠʣʴʥʽʰʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʽʻʶ ʯʠʩʪʦʛʦ ʩʠʥʪʝʪʠʯʥʦʛʦ ʬʝʥʦʣʫ. ʆʣʽʷ 

ʯʘʡʥʦʛʦ ʜʝʨʝʚʘ ʟʜʘʪʥʘ ʩʪʠʤʫʣʶʚʘʪʠ ʨʝʛʝʥʝʨʘʮʽʶ ʽ ʝʧʽʪʝʣʽʟʘʮʽʶ ʨʘʥ, ʟʥʽʤʘʻ 

ʥʘʙʨʷʢ ʷʩʝʥ, ʚʽʜʥʦʚʣʶʻ ʝʧʽʪʝʣʽʡ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ), ʟʘʩʧʦʢʽʡʣʠʚʫ ʟʥʠʞʫʻ 
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ʯʫʪʣʠʚʽʩʪʴ ʷʩʝʥ 

ɽʬʽʨʥʘ ʦʣʽʷ ʣʠʤʦʥʘ. ʃʠʤʦʥ - Citrus limon (L) ʇʣʦʜʦʚʝ ʜʝʨʝʚʦ ʟʽ 

ʰʢʽʨʷʩʪʠʤʠ ʙʣʠʩʢʫʯʠʤʠ ʪʝʤʥʦ-ʟʝʣʝʥʠʤʠ, ʝʣʽʧʪʠʯʥʠʤʠ, ʧʦ ʢʨʘʶ 

ʜʨʽʙʥʦʟʫʙʯʘʩʪʠʤʠ ʣʠʩʪʢʘʤʠ, ʱʦ ʤʘʶʪʴ ʟʘʧʘʭ ʣʠʤʦʥʘ ʟ ʯʝʨʚʦʥʫʚʘʪʠʤʠ 

ʟʘʧʘʰʥʠʤʠ ʢʚʽʪʢʘʤʠ. ʐʢʽʨʢʘ, ʢʚʽʪʢʠ, ʣʠʩʪʷ ʡ ʧʘʛʦʥʠ ʣʠʤʦʥʘ ʤʽʩʪʷʪʴ ʦʣʽʶ. 

ʆʣʽʷ ʤʘʻ ʧʨʦʪʠʤʽʢʨʦʙʥʽ, ʘʥʪʠʩʝʧʪʠʯʥʽ ʪʘ ʧʨʦʪʠʟʘʧʘʣʴʥʽ ʽ ʙʘʢʪʝʨʠʮʠʜʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ, ʟʥʠʞʫʻ ʢʨʦʚʦʪʦʯʠʚʽʩʪʴ ʷʩʝʥ, ʧʦʢʨʘʱʫʻ ʚʝʥʦʟʥʠʡ ʚʽʜʪʽʢ ʢʨʦʚʽ, ʘ 

ʚʽʪʘʤʽʥ ʫʢʨʽʧʣʶʶʪʴʩʷ ʢʘʧʽʣʷʨʠ. 

ɽʬʽʨʥʘ ʦʣʽʷ ʝʚʢʘʣʽʧʪʘ (ʣʘʪ. Oleuv Eucalipti) ɽʬʽʨʥʝ ʤʘʩʣʦ ʝʚʢʘʣʽʧʪʘ 

ʚʠʜʽʣʷʶʪʴ ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ʧʘʨʦʚʦʾ ʜʠʩʪʠʣʷʮʽʾ ʟ ʤʦʣʦʜʠʭ ʣʠʩʪʢʽʚ 

ʨʽʟʥʠʭ ʚʠʜʽʚ ʝʚʢʘʣʽʧʪʘ. ɽʬʽʨʥʝ ʤʘʩʣʦ ʮʽʻʾ ʨʦʩʣʠʥʠ ʤʽʩʪʠʪʴ ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ 

ʧʦʥʘʜ 40 ʢʦʤʧʦʥʝʥʪʽʚ (ʫ ʪʦʤʫ ʯʠʩʣʽ ʘʣʴʜʝʛʽʜʠ, ʦʨʛʘʥʽʯʥʽ ʢʠʩʣʦʪʠ, ʜʫʙʠʣʴʥʽ 

ʨʝʯʦʚʠʥʠ, ʬʣʘʚʘʥʦʾʜʠ ʪʦʱʦ), ʛʦʣʦʚʥʠʤ ʟ ʷʢʠʭ ʻ ʮʠʥʝʦʣ. ɺʽʥ ʟʫʤʦʚʣʶʻ 

ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʽ, ʙʦʣʝʟʘʩʧʦʢʽʡʣʠʚʽ, ʧʨʦʪʠʚʽʨʫʩʥʽ, ʘʥʪʠʧʘʨʘʟʠʪʘʨʥʽ, 

ʧʨʦʪʠʟʘʧʘʣʴʥʽ, ʚʽʜʭʘʨʢʫʚʘʣʴʥʽ, ʨʘʥʦʟʘʛʦʶʚʘʣʴʥʽ, ʨʝʛʝʥʝʨʫʶʯʽ, ʜʝʟʦʜʦʨʫʶʯʽ 

ʬʽʪʦʥʮʠʜʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. 

ɽʬʽʨʥʘ ʦʣʽʷ ʤ'ʷʪʠ ʧʝʨʮʝʚʦʾ (ʣʘʪ.ʆɯʝʠʪ Menthae pipentae). ɼʽʷ ʮʴʦʛʦ 

ʧʨʝʧʘʨʘʪʫ ʟʫʤʦʚʣʝʥʘ ʥʘʷʚʥʽʩʪʶ ʚ ʥʴʦʤʫ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʤʝʥʪʦʣʫ (40-60 %) 

ʽʟʦʚʘʣʝʨʽʘʥʦʚʦʛʦ ʽ ʦʮʪʦʚʦʛʦ ʝʬʽʨʽʚ (4-15 %) ʽ ʽʥʰʠʭ ʨʝʯʦʚʠʥ ʚ ʤʝʥʰʠʭ 

ʢʽʣʴʢʦʩʪʷʭ. ɿʘʚʜʷʢʠ ʝʬʽʨʘʤ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʚ ʤʘʩʣʽ, ʚʦʥʦ ʩʪʠʤʫʣʶʻ ʚʠʚʽʣʴʥʝʥʥʷ 

ʝʥʜʦʨʬʽʥʽʚ, ʜʠʥʦʨʬʽʥʽʚ ʽ ʝʥʢʝʬʘʧʽʥʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʚʽʜʯʫʪʪʷ 

ʙʦʣʶ. ʇʨʠ ʮʴʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʦʟʰʠʨʝʥʥʷ ʩʫʜʠʥ ʽ ʟʥʠʞʝʥʥʷ ʘʨʪʝʨʽʘʣʴʥʦʛʦ 

ʪʠʩʢʫ. ʄʘʩʣʦ ʤʘʻ ʪʘʢʦʞ ʜʫʙʠʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. 

ɽʬʽʨʥʘ ʦʣʽʷ ʘʧʝʣʴʩʠʥʘ (ʣʘʪ. Citrus sinensis) ʄʽʩʪʠʪʴ ʤʦʥʦʪʝʨʧʝʥʠ (90 %), 

ʅ-ʜʝʮʠʣʦʝʠʡ ʘʣʴʜʝʛʽʜ, D-ʣʽʥʘʣʦʦʣ (3 %), ʅ-ʥʦʥʽʣʦʚʠʡ ʩʧʠʨʪ, ʆ-ʪʝʨʧʽʥʝʦʣ, 

ʝʬʽʨʠ ʢʘʧʨʠʣʦʚʦʾ ʢʠʩʣʦʪʠ, ʤʝʪʠʣʦʚʠʡ ʝʬʽʨ ʘʥʪʨʘʥʽʣʦʚʦʾ ʢʠʩʣʦʪʠ, ʮʠʪʨʘʣʴ, 

ʮʠʪʨʦʥʝʣʘʣʴ. ɺʽʥ ʟʫʧʠʥʷʻ ʢʨʦʚʦʪʦʯʠʚʽʩʪʴ ʷʩʝʥ ʧʨʠ ʩʪʦʤʘʪʠʪʘʭ. 

ɽʬʽʨʥʘ ʦʣʽʷ ʛʝʨʘʥʽ ʻʛʠʧʝʪʩʴʢʦ ʾ(ʣʘʪ. Pelargonium graveolens) ʤʽʩʪʠʪʴ ʜʦ 80 

% ʛʝʨʘʥʠʦʣʘ ʘ ʪʘʢʦʞ ʙʦʨʥʝʦʣ, ʮʠʪʨʦʥʝʣʦʣ, ʣʽʥʘʣʦʦʣ, ʪʝʨʧʽʥʝʦʣ, ʝʬʽʨ, ʢʝʪʦʥʠ, 

ʬʝʥʦʣʠ, (ʝʚʛʝʥʦʣ) ʽ ʬʝʣʣʘʥʜʨʝʥ, ʧʽʥʥʝ. 
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ʉʪʠʤʫʣʶʶʯʠ ʣʽʤʬʦʦʙʽʛ, ʦʣʽʷ ʛʝʨʘʥʽ ʧʨʠʩʢʦʨʶʻ ʚʠʚʝʜʝʥʥʷ ʪʦʢʩʠʥʽʚ ʟ 

ʦʨʛʘʥʽʟʤʫ ʪʘ ʟʤʝʥʰʫʻ ʥʘʙʨʷʢ ʩʣʠʟʦʚʦʾ ʚ ʧʦʨʦʞʥʠʥʽ ʨʦʪʘ ʪʘ ʤʘʻ ʧʨʦʪʠʛʨʠʙʢʦʚʫ ʽ 

ʘʥʪʠʧʘʨʘʟʠʪʘʨʥʫ ʜʽʶ. ɺʩʽ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʢʦʤʧʦʥʝʥʪʠ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ 

ʦʧʦʣʽʩʢʫʚʘʯʘ çVioleumè ʪʘ ʯʝʨʝʟ ʢʦʤʧʣʝʢʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʘʶʪʴ ʥʘʡʙʽʣʴʰʠʡ 

ʧʦʟʠʪʠʚʥʠʡ ʝʬʝʢʪ. 

ʇʝʨʝʜ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʦʧʦʣʽʩʢʫʚʘʯʘ ʧʨʦʚʦʜʷʪʴ ʧʨʦʬʝʩʽʡʥʫ ʛʽʛʽʻʥʫ ʨʦʪʦʚʦʾ 

ʧʦʨʦʞʥʠʥʠ -ʟʥʽʤʘʶʪʴ ʪʚʝʨʜʽ ʪʘ ʤ'ʷʢʽ ʟʫʙʥʽ ʚʽʜʢʣʘʜʝʥʥʷ ʩʧʝʮʽʘʣʴʥʠʤʠ 

ʫʣʴʪʨʘʟʚʫʢʦʚʠʤʠ ʘʧʘʨʘʪʘʤʠ, ʧʨʦʚʦʜʷʪʴ ʧʦʣʽʨʦʚʢʫ ʫʩʽʭ ʧʦʚʝʨʭʦʥʴ ʟʫʙʽʚ. 

ɺʠʷʚʣʷʶʪʴ ʜʦʜʘʪʢʦʚʽ ʧʨʦʚʦʢʫʶʯʽ ʬʘʢʪʦʨʠ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʯʠʥʦʶ 

ʭʚʦʨʦʙʠ. ʇʘʮʽʻʥʪʘʤ ʨʝʢʦʤʝʥʜʫʶʪʴ ʧʝʨʝʜ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʦʧʦʣʽʩʢʫʚʘʥʘ ʧʨʦʚʝʩʪʠ 

ʨʝʪʝʣʴʥʫ ʯʠʩʪʢʫ ʟʫʙʽʚ ʪʘ ʷʟʠʢʘ ʱʽʪʢʦʶ ʽ ʬʣʦʩʘʤʠ, ʧʦʪʽʤ ʥʘʣʠʚʘʶʪʴ ʫ ʤʽʨʥʠʡ 

ʩʪʘʢʘʥʯʠʢ 5-10 ʤʣ, ʧʨʠʛʦʪʦʚʣʝʥʦʛʦ ʦʧʦʣʽʩʢʫʚʘʥʘ, ʚʚʦʜʷʪʴ ʡʦʛʦ ʚ ʧʦʨʦʞʥʠʥʫ 

ʨʦʪʘ ʽ ʪʨʠʤʘʶʪʴ 1-2 ʭʚ. 

ʇʨʦʮʝʜʫʨʫ ʧʦʚʪʦʨʶʶʪʴ 2-3 ʨʘʟʠ ʥʘ ʜʦʙʫ ʧʨʦʪʷʛʦʤ 10-14 ʜʥʽʚ ʽ ʦʮʽʥʶʶʪʴ 

ʨʝʟʫʣʴʪʘʪ ʷʢ ʟʘ ʜʘʥʠʤʠ ʩʫʙ'ʻʢʪʠʚʥʠʭ ʚʽʜʯʫʪʪʽʚ, ʪʘʢ ʽ ʦʙôʻʢʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʅʘʤʠ ʟʥʘʡʜʝʥʦ ʜʚʘ ʢʣʽʥʽʯʥʠʭ ʚʠʧʘʜʢʠ ʫʩʧʽʰʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʝʧʘʨʘʪʫ 

çVioleumè ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʢʘʪʘʨʘʣʴʥʦʛʦ ʩʪʦʤʘʪʠʪʫ. 

ɺʠʩʥʦʚʢʠ. ɽʬʽʨʥʽ ʦʣʽʾ (ʝʪʝʨʥʽ ʦʣʽʾ, ʣʝʪʢʽ ʦʣʽʾ) ï ʨʽʜʢʽ ʣʝʪʢʽ ʩʫʤʽʰʽ 

ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʚʠʨʦʙʣʷʶʪʴʩʷ ʝʬʽʨʦʥʦʩʥʠʤʠ ʨʦʩʣʠʥʘʤʠ. ʅʘʪʫʨʘʣʴʥʘ 

ʝʬʽʨʥʘ ʦʣʽʷ ʤʦʞʝ ʤʽʩʪʠʪʠ ʚʽʜ 200 ʜʦ 800 ʢʦʤʧʦʥʝʥʪʽʚ, ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ 

ʨʦʩʣʠʥʠ, ʽʟ ʷʢʦʾ ʧʦʭʦʜʠʪʴ. ɺ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʝʥʦ, ʱʦ ʝʬʽʨʥʽ ʦʣʽʾ 

ʤʘʶʪʴ ʮʽʥʥʽ ʬʘʨʤʘʢʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʩʪʦʤʘʪʦʣʦʛʽʾ. 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚʧʣʠʚ ʧʨʝʧʘʨʘʪʫ çVioleumè, ʷʢʠʡ ʤʽʩʪʠʪʴ ʩʫʤʽʰ ʝʬʽʨʥʠʭ ʦʣʽʡ. 

ʅʘ ʦʩʥʦʚʽ ʚʩʴʦʛʦ ʚʠʱʝʩʢʘʟʘʥʦʛʦ ʤʠ ʨʝʢʦʤʝʥʜʫʻʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʝʬʽʨʥʽ ʦʣʽʾ, 

ʷʢ ʦʢʨʝʤʦ, ʪʘʢ ʽ ʚ ʩʢʣʘʜʽ ʧʨʝʧʘʨʘʪʫ çVioleumè ʩʪʦʤʘʪʦʣʦʛʘʤʠ ʜʣʷ ʣʽʢʫʚʘʥʥʷ 

ʢʘʪʘʨʘʣʴʥʦʛʦ ʩʪʦʤʘʪʠʪʫ. ʄʦʞʣʠʚʽʩʪʴ ʽ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʩʧʦʩʦʙʫ 

ʣʽʢʫʚʘʥʥʷ ʢʘʪʘʨʘʣʴʥʦʛʦ ʩʪʦʤʘʪʠʪʫ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʚʠʧʠʩʢʘʤʠ ʟ ʤʝʜʠʯʥʦʾ 

ʜʦʢʫʤʝʥʪʘʮʽʾ ʪʘ ʽʣʶʩʪʨʘʮʽʻʶ ʬʦʪʦ ʧʘʮʽʻʥʪʽʚ ʜʦ ʽ ʧʽʩʣʷ ʣʽʢʫʚʘʥʥʷ.  
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ʇʆʈɯɺʅʗʃʔʅʀʁ ɸʅɸʃɯɿ ɽʌɽʂʊʀɺʅʆʉʊɯ ɿɸʉʊʆʉʋɺɸʅʅʗ 

ʃʆɿɸʈʊɸʅʋ ɯ ʈɸʄɯʇʈʀʃʋ 

ʇʈʀ ʃɯʂʋɺɸʅʅɯ ɸʈʊɽʈɯɸʃʔʅʆɰ ɻɯʇɽʈʊɽʅɿɯɰ 

 

ɺʠʛʥʘʥʯʫʢ ɺʽʢʪʦʨʽʷ ɺʷʯʝʩʣʘʚʽʚʥʘ, 

ʩʪʫʜʝʥʪʢʘ V ʢʫʨʩʫ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ˉ 1 

ɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʐʫʧʝʨ ɺʽʨʘ ʆʣʝʢʩʘʥʜʨʽʚʥʘ, 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʜʠʮʠʥʠ, 

ʢʣʽʥʽʯʥʦʾ ʬʘʨʤʘʢʦʣʦʛʽʾ ʪʘ ʧʨʦʬʝʩʽʡʥʠʭ ʭʚʦʨʦʙ, 

ʢʘʥʜʠʜʘʪ ʤʝʜʠʯʥʠʭ ʥʘʫʢ 

ɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɺʩʪʫʧ. ɸʨʪʝʨʽʘʣʴʥʘ ʛʽʧʝʨʪʝʥʟʽʷ (ɸɻ) ï ʥʘʡʧʦʰʠʨʝʥʽʰʝ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʝ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʷʢʝ ʯʘʩʪʦ ʩʪʘʻ ʧʨʠʯʠʥʦʶ ʽʥʚʘʣʽʜʠʟʘʮʽʾ ʽ ʩʤʝʨʪʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ 

ʝʢʦʥʦʤʽʯʥʦ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥ ʩʚʽʪʫ. ʏʘʩʪʦ ɸɻ ʫʩʢʣʘʜʥʶʻʪʴʩʷ: ʽʥʩʫʣʴʪʦʤ, 

ʽʥʬʘʨʢʪʦʤ ʤʽʦʢʘʨʜʘ (ɯʄ), ʭʨʦʥʽʯʥʦʶ ʩʝʨʮʝʚʦʶ ʥʝʜʦʩʪʘʪʥʽʩʪʶ (ʍʉʅ) [1, 9]. 

ʃʽʢʫʚʘʥʥʷ ɸɻ, ʷʢ ʧʨʘʚʠʣʦ, ʩʧʨʷʞʝʥʝ ʟ ʜʦʚʽʯʥʠʤ ʧʨʠʡʦʤʦʤ ʣʽʢʘʨʩʴʢʠʭ 

ʧʨʝʧʘʨʘʪʽʚ, ʘ ʦʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʣʽʢʫʚʘʥʥʷ ʻ ʪʠʤ ʢʨʠʪʝʨʽʻʤ, 

ʷʢʠʡ ʩʧʨʠʷʻ ʚʠʙʦʨʫ ʤʝʪʦʜʫ ʬʘʨʤʘʢʦʪʝʨʘʧʽʾ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʠʪʴ ʧʘʮʽʻʥʪʫ 

ʥʘʡʙʽʣʴʰʫ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ ʽ ʥʘʡʙʽʣʴʰ ʧʨʠʡʥʷʪʥʫ ʷʢʽʩʪʴ ʞʠʪʪʷ 

[4, 6]. 

ʄʝʪʦʶ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʦʚʝʩʪʠ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʚʧʣʠʚʫ 

ʘʥʪʘʛʦʥʽʩʪʽʚ ʨʝʮʝʧʪʦʨʽʚ ʘʥʛʽʦʪʝʥʟʠʥʫ 2 (ɸʈɸ) ï ʣʦʟʘʨʪʘʥʘ, ʽ 

ʘʥʛʽʦʪʝʥʟʠʥʧʝʨʝʪʚʦʨʶʶʯʦʛʦ ʬʘʢʪʦʨʘ (ʽɸʇʌ) ï ʨʘʤʽʧʨʠʣʘ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ɸɻ. 

ʆʮʽʥʶʚʘʣʠ ʷʢʽʩʪʴ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ ʟʘ ʩʫʯʘʩʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ: 

ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ (ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʴʦʚʦʛʦ ʨʽʚʥʷ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ), ʯʘʩʪʦʪʘ 

ʟʘʩʪʦʩʫʚʘʥʥʷ, ʙʝʟʧʝʯʥʽʩʪʴ, ʚʘʨʪʽʩʪʴ ʣʽʢʫʚʘʥʥʷ.  

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ 48 ʤʝʜʠʯʥʠʭ ʢʘʨʪʦʢ ʩʪʘʮʽʦʥʘʨʥʠʭ 

ʭʚʦʨʠʭ ʟ ɸɻ ɯɯ ʩʪʫʧʝʥʶ, ɯɯ ʩʪʘʜʽʾ ʙʝʟ ʢʦʤʦʨʙʽʜʥʦʾ ʧʘʪʦʣʦʛʽʾ ʪʘ ʫʩʢʣʘʜʥʝʥʴ ʚʽʢʦʤ 

ʚʽʜ 48 ʜʦ 60 ʨʦʢʽʚ (ʩʝʨʝʜʥʽʡ ʚʽʢ 51,3Ñ2,8 ʨʦʢʽʚ). ʍʚʦʨʽ ʦʪʨʠʤʫʚʘʣʠ ʩʪʘʥʜʘʨʪʥʫ 

ʢʦʤʙʽʥʦʚʘʥʫ ʪʝʨʘʧʽʶ ɸɻ ʟʛʽʜʥʦ ʩʫʯʘʩʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʪʘ ʧʨʦʪʦʢʦʣʽʚ ʣʽʢʫʚʘʥʥʷ 
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ï ʽʥʛʽʙʽʪʦʨ ʨʝʥʽʥ-ʘʥʛʽʦʪʝʥʟʠʥ-ʘʣʴʜʦʩʪʝʨʦʥʦʚʦʾ ʩʠʩʪʝʤʠ (ʽʈɸɸʉ) ʪʘ ʙʣʦʢʘʪʦʨ 

ʢʘʣʴʮʽʻʚʠʭ ʢʘʥʘʣʽʚ [1, 3]. ɼʣʷ ʧʦʨʽʚʥʷʣʴʥʦʾ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʙʝʟʧʝʯʥʦʩʪʽ 

ʘʥʪʠʛʽʧʝʨʪʝʥʟʠʚʥʦʾ ʪʝʨʘʧʽʾ ʧʘʮʽʻʥʪʠ ʙʫʣʠ ʧʦʜʽʣʝʥʽ ʥʘ 2 ʛʨʫʧʠ: ʧʝʨʰʘ ʛʨʫʧʘ ʜʣʷ 

ʣʽʢʫʚʘʥʥʷ ɸɻ ʦʪʨʠʤʫʚʘʣʘ ʧʨʝʧʘʨʘʪ ʽʟ ʛʨʫʧʠ ɸʈɸ ʣʦʟʘʨʪʘʥ, ʘ ʜʨʫʛʘ ʛʨʫʧʘ ï 

ʽɸʇʌ ʨʘʤʽʧʨʠʣ [5, 8]. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ 1-ʫ, ʥʘ 3-ʫ, ʥʘ 7-ʫ, 10-ʫ 

ʜʦʙʠ ʧʝʨʝʙʫʚʘʥʥʷ ʭʚʦʨʠʭ ʫ ʩʪʘʮʽʦʥʘʨʽ. ʇʦʢʘʟʥʠʢʦʤ ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ 

ʙʫʣʦ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʴʦʚʦʛʦ ɸʊ. ɼʦ ʫʚʘʛʠ ʙʨʘʣʠ ʚʠʥʠʢʥʝʥʥʷ ʫʩʢʣʘʜʥʝʥʴ 

ʣʽʢʘʨʩʴʢʦʾ ʪʝʨʘʧʽʾ ï ʛʽʧʦʪʝʥʟʽʷ, ʢʘʰʝʣʴ, ʘʥʛʽʦʥʝʚʨʦʪʠʯʥʠʡ ʥʘʙʨʷʢ [2, 9]. 

ʇʽʜʪʚʝʨʜʞʝʥʥʷ ʢʨʠʪʝʨʽʾʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʙʝʟʧʝʯʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʙʽʦʭʽʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ (ɸʉʊ, ɸʃʊ, ʧʦʢʘʟʥʠʢʠ ʢʦʘʛʫʣʦʛʨʘʤʠ) ʪʘ 

ɽʂɻ [3, 7]. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʅʘ ʧʝʨʰʫ ʜʦʙʫ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʜʣʷ 

ʥʦʨʤʘʣʽʟʘʮʽʾ ɸʊ ʙʫʚ ʨʘʤʽʧʨʠʣ (25,2 %), ʥʽʞ ʣʦʟʘʨʪʘʥ  (7,4 %). ʅʘ 3-ʶ ʜʦʙʫ ï 

ʨʘʤʽʧʨʠʣ ʽ ʣʦʟʘʨʪʘʥ ʟ ʦʜʥʘʢʦʚʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʥʦʨʤʘʣʽʟʫʚʘʣʠ ɸʊ, ʚʽʜʧʦʚʽʜʥʦ 

39,9 % ʪʘ 37,4 %. ʅʘ 10-ʫ ʜʦʙʫ ʨʘʤʽʧʨʠʣ ʙʫʚ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ (83,2 %) ʫ 

ʜʦʩʷʛʥʝʥʥʽ ʮʽʣʴʦʚʦʛʦ ɸʊ, ʥʽʞ ʣʦʟʘʨʪʘʥ (71,5%), ʱʦ ʩʧʽʚʩʪʘʚʥʦ ʽʟ ʜʘʥʠʤʠ 

ʩʫʯʘʩʥʦʾ ʣʽʪʝʨʘʪʫʨʠ [7, 8]. ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʝʧʘʨʘʪʽʚ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ, ʱʦ ʨʘʤʽʧʨʠʣ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʡ ʫ ʜʦʩʷʛʥʝʥʥʽ ʮʽʣʴʦʚʦʛʦ ɸʊ, 

ʘʣʝ ʚʽʜʩʦʪʦʢ ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʦʨʪʦʩʪʘʪʠʯʥʘ ʛʽʧʦʪʝʥʟʽʷ ʽ ʢʘʰʝʣʴ, 

ʙʫʣʠ ʚʠʱʠʤʠ (16% ʪʘ 7% ʚʽʜʧʦʚʽʜʥʦ). 

ɺʠʩʥʦʚʢʠ. ʆʪʞʝ, ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʚʢʘʟʫʶʪʴ ʥʘ ʚʠʩʦʢʫ ʪʝʨʘʧʝʚʪʠʯʥʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʦʟʘʨʪʘʥʫ ʽ ʨʘʤʽʧʨʠʣʫ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʦʛʦ 

ʧʽʜʭʦʜʫ ʫ ʚʠʙʦʨʽ ʝʬʝʢʪʠʚʥʦʾ ʪʘ ʙʝʟʧʝʯʥʦʾ ʢʦʤʙʽʥʘʮʽʾ ʘʥʪʠʛʽʧʝʨʪʝʥʟʠʚʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ. ʋ ʧʨʦʚʝʜʝʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʫ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʦʤʫ ʧʝʨʽʦʜʽ ʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʠʤ ʫ ʜʦʩʷʛʥʝʥʥʽ ʮʽʣʴʦʚʦʛʦ ɸʊ ʚʠʷʚʠʚʩʷ ʨʘʤʽʧʨʠʣ, ʭʦʯʘ ʚʽʜʩʦʪʦʢ 

ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ, ʧʨʠ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʽ, ʪʘʢʦʞ ʚʠʱʠʡ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʣʦʟʘʨʪʘʥʦʤ. 

ʃɯʊɽʈɸʊʋʈɸ 

1. ɺʽʣʴʷʤʩ ɹ., ʄʘʥʩʽʷ ɻ., ʉʧʽʨʽʥʛ ɺ. ʪʘ ʽʥ. 2018 ESC/ESH ʂʝʨʽʚʥʠʮʪʚʦ ʜʣʷ 

ʣʽʢʫʚʘʥʥʷ ʘʨʪʝʨʽʘʣʴʥʦʾ ʛʽʧʝʨʪʝʥʟʽʾ. Eur. Heart J.. 2018; 39 (33):3021-3104. 



102 

2. ʂʣʽʥʽʯʥʘ ʬʘʨʤʘʢʦʣʦʛʽʷ : ʥʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ [ɭ. ɯ. ʐʦʨʽʢʦʚ, ɻ. ɯ. 

ʐʫʤʢʦ, ʆ. ʉ. ʍʫʭʣʽʥʘ ʪʘ ʽʥ.]. ɺʽʥʥʠʮʷ : ʅʦʚʘ ʂʥʠʛʘ, 2019. 512 ʩ. 

3. ʄʘʨʪʳʥʶʢ ʊ.ɺ., ʏʘʟʦʚʘ ʅ.ɺ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʘʟʠʣʩʘʨʪʘʥʘ ʤʝʜʦʢʩʦʤʠʣʘ 

ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʦʥʠʝʡ: ʢʘʢ ʧʨʘʚʠʣʴʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʚʳʙʦʨ ʠ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʘʥʪʠʛʠʧʝʨʪʝʥʟʠʚʥʫʶ ʪʝʨʘʧʠʶ? ʉʠʩʪʝʤʥʳʝ ʛʠʧʝʨʪʝʥʟʠʠ. 

2017;14(2):45-50. 

4. ʈʝʢʦʤʝʥʜʘʮʽʾ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʪʦʚʘʨʠʩʪʚʘ ʢʘʨʜʽʦʣʦʛʽʚ (European Society 

of Cardiology, ESC) ʽ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʪʦʚʘʨʠʩʪʚʘ ʛʽʧʝʨʪʝʥʟʽʾ (European Society of 

Hypertension, ESH) ʟ ʣʽʢʫʚʘʥʥʷ ʘʨʪʝʨʽʘʣʴʥʦʾ ʛʽʧʝʨʪʝʥʟʽʾ 2018 ʨ. (ʇʝʨʝʢʣʘʜ ʆ. 

ʉʽʨʝʥʢʦ). ɸʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ, 2018;5(61):58-156. 

5. Kosova V.Yu., Medvedev I.N. Modern view on epidemiology, pathogenesis 

and classification of arterial hypertension. Vestnik nauki i obrazovanija. 2019; 

9(63)(I):87-90. 

6. Messerli F.H., Bangalore S., Bavishi C., ʝt. al. Angiotensin-converting 

enzyme inhibitors in hypertension: to use or not to use? J. Am. Coll. Cardiol. 

2018;71:1474 ï 1482. DOI: 10.1016/j.jacc.2018.01.058. 

7. Sheik Uduman MS, Reddy RB, Punuru P, Chakka G, Karunakaran G 

Protective Role of Ramipril and Candesartan against Myocardial Ischemic 

Reperfusion Injury: A Biochemical and Transmission Electron Microscopical Study. 

Adv Pharmacol Sci. 2016; 2016:4608979. DOI: 10.1155/2016/4608979. 

8. Timmis A., Townsend N., Gale C., Torbica A. European Society of 

Cardiology: Cardiovascular Disease Statistics 2019, European Heart Journal. 

2020;41(1):12ï85. DOI: 10.1093/eurheartj/ehz859. 

9. Whelton, P., Carey R., Aronow W. 

ñACC/AHA/AAPA/ABC/ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA Guideline 

for the Prevention, Detection, Evaluation, and Management of High Blood Pressure 

in Adults: A Report of the American College of Cardiology/American Heart 

Association. Task Force on Clinical Practiceò. KIDNEYS. 2018;79(1):68-74. 

doi:10.22141/2307-1257.7.1.2018.122220. 

  



103 

ʋɼʂ: 579.61+616-008.87 

ɺʀɼʆɺʀʁ ʉʂʃɸɼ ʊɸ ɹɯʆʃʆɻɯʏʅɯ ɺʃɸʉʊʀɺʆʉʊɯ ɿɹʋɼʅʀʂɯɺ 

ʈɸʅʆɺʀʍ ɯʅʌɽʂʎɯʁ ʇɸʎɯɭʅʊɯɺ ʍɯʈʋʈɻɯʏʅʆɻʆ ɺɯɼɼɯʃɽʅʅʗ 

 

ɺʠʰʥʷʢʦʚʘ ɻʘʥʥʘ ɺʦʣʦʜʠʤʦʨʽʚʥʘ 

ʢ.ʤʝʜ.ʥʘʫʢ 

ʇʦʢʘʩ ʆʣʝʥʘ ɺʽʢʪʦʨʽʚʥʘ 

ɼʋ çɯʥʩʪʠʪʫʪ ʝʧʽʜʝʤʽʦʣʦʛʽʾ ʪʘ ʽʥʬʝʢʮʽʡʥʠʭ 

ʭʚʦʨʦʙ ʽʤ. ʃ. ɺ. ɻʨʦʤʘʰʝʚʩʴʢʦʛʦ 

ʅɸʄʅʋè, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʈʫʜʥʻʚʘ ʂʘʪʝʨʠʥʘ 

ʂʦʤʫʥʘʣʴʥʝ ʥʝʧʨʠʙʫʪʢʦʚʝ ʧʽʜʧʨʠʻʤʩʪʚʦ 

çʂʠʾʚʩʴʢʘ ʦʙʣʘʩʥʘ ʢʣʽʥʽʯʥʘ ʣʽʢʘʨʥʷè 

 

ɸʥʦʪʘʮʽʷ: ʅʘʤʠ ʧʨʦʚʝʜʝʥʦ ʤʦʥʽʪʦʨʠʥʛ ʨʦʟʧʦʚʩʶʜʞʝʥʦʩʪʽ ʬʝʥʦʪʠʧʽʚ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ 296 ʰʪʘʤʽʚ ʋʇʄ, ʚʠʜʽʣʝʥʠʭ ʟ ʨʘʥ ʫ ʧʘʮʽʻʥʪʽʚ, 

ʷʢʽ ʧʝʨʝʙʫʚʘʣʠ ʚ ʭʽʨʫʨʛʽʯʥʦʤʫ ʚʽʜʜʽʣʝʥʥʽ ʂɿ ʂʆʈ çʂʠʾʚʩʴʢʘ ʦʙʣʘʩʥʘ ʣʽʢʘʨʥʷè 

ʧʨʦʪʷʛʦʤ 2019-2021ʨʨ. ʉʝʨʝʜ ʮʽʻʾ ʛʨʫʧʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʧʝʨʝʚʘʞʘʣʠ 

ʩʪʘʬʽʣʦʢʦʢʠ ï 41,9%, ʟ ʥʠʭ 22,7% ʰʪʘʤʽʚ ʚʠʟʥʘʯʝʥʽ ʷʢ S. aureus, ʘ 19,2% ʷʢ 

ʢʦʘʛʫʣʘʟʦ-ʥʝʛʘʪʠʚʥʽ ʩʪʘʬʽʣʦʢʦʢʠ (CNS), ʧʨʝʜʩʪʘʚʥʠʢʠ ʨʦʜʠʥʠ 

Enterobacteriaceae - 38,9%. ʅʝʬʝʨʤʝʥʪʫʶʯʽ ʛʨʘʤʥʝʛʘʪʠʚʥʽ ʙʘʢʪʝʨʽʾ ʩʢʣʘʜʘʣʠ  

13,4% ʚʽʜ ʚʩʽʭ ʚʠʜʽʣʝʥʠʭ ʰʪʘʤʽʚ. ʏʘʩʪʢʘ ʰʪʘʤʽʚ ʝʥʪʝʨʦʢʦʢʽʚ ï 6,7%  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʘʥʪʠʤʽʢʨʦʙʥʽ ʨʝʯʦʚʠʥʠ, ʩʪʘʬʽʣʦʢʦʢʠ, ʝʥʪʝʨʦʢʦʢʠ, 

Enterobacteriaceae, ʘʥʪʠʙʽʦʪʠʢʦʨʢʟʠʩʪʝʥʪʥʽʩʪʴ 

 

ʈʘʥʦʚʘ ʽʥʬʝʢʮʽʷ ʻ ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʧʨʠʯʠʥ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʟ ʪʨʠʚʘʣʦʶ 

ʛʦʩʧʽʪʘʣʽʟʘʮʽʻʶ ʪʘ ʧʨʝʜʩʪʘʚʣʷʻ ʩʝʨʡʦʟʥʫ ʧʨʦʙʣʝʤʫ ʚ ʦʭʦʨʦʥʽ ʟʜʦʨʦʚ'ʷ ʚʩʴʦʛʦ 

ʩʚʽʪʫ [1, 2]. ʈʘʥʘ ʻ ʥʘʡʯʘʩʪʽʰʠʤ ʧʝʨʚʠʥʥʠʤ ʦʩʝʨʝʜʢʦʤ ʤʽʢʨʦʙʥʦʾ ʢʦʥʪʘʤʽʥʘʮʽʾ, 

ʽʜʝʘʣʴʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʜʣʷ ʟʨʦʩʪʘʥʥʷ ʽ ʨʦʟʤʥʦʞʝʥʥʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʱʦ 

ʧʦʪʨʘʧʠʣʠ ʚ ʥʝʾ ʽ ʧʽʜʪʨʠʤʫʶʪʴ ʽʥʬʝʢʮʽʡʥʠʡ ʧʨʦʮʝʩ, ʷʢʠʡ ʧʝʨʝʰʢʦʜʞʘʻ 

ʟʘʛʦʻʥʥʶ [3, 4]. ʇʨʠ ʮʴʦʤʫ ʧʦʨʫʰʫʻʪʴʩʷ ʮʽʣʽʩʥʽʩʪʴ ʧʨʠʣʝʛʣʠʭ ʰʢʽʨʷʥʠʭ 

ʧʦʢʨʠʚʽʚ, ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʦʢ ʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʦʙʩʽʤʝʥʽʥʥʷ ʧʦʚʝʨʭʥʽ ʨʘʥʠ 
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ʤʽʢʨʦʙʽʦʪʦʶ ʧʦʚʽʪʨʷ, ʨʝʟʠʜʝʥʪʥʦʶ ʤʽʢʨʦʬʣʦʨʦʶ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʩʪʘʮʽʦʥʘʨʫ ʘʙʦ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ ʟ ʧʦʚʝʨʭʥʽ ʧʨʠʣʝʛʣʠʭ ʪʢʘʥʠʥ ʩʘʤʦʛʦ ʧʘʮʽʻʥʪʘ [5, 6].  

ʇʘʮʽʻʥʪʠ ʭʽʨʫʨʛʽʯʥʦʛʦ ʧʨʦʬʽʣʶ ʟ ʛʥʽʡʥʦ-ʟʘʧʘʣʴʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ 

ʩʢʣʘʜʘʶʪʴ 35-45%, ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʽ ʛʥʽʡʥʽ ʫʩʢʣʘʜʥʝʥʥʷ ʚʠʥʠʢʘʶʪʴ ʫ 24-30% 

ʚʠʧʘʜʢʽʚ, ʥʘ ʯʘʩʪʢʫ ʽʥʬʝʢʮʽʡ ʭʽʨʫʨʛʽʯʥʦʾ ʨʘʥʠ ʧʨʠʧʘʜʘʻ ʜʦ 15% ʫʩʽʻʾ ʢʽʣʴʢʦʩʪʽ 

ʚʥʫʪʨʽʰʥʴʦʣʽʢʘʨʥʷʥʠʭ ʽʥʬʝʢʮʽʡ [7, 8]. 

ɯʥʬʽʢʫʚʘʥʥʷ ʨʘʥʠ ʫ ʭʚʦʨʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʡʯʘʩʪʽʰʝ ʫʤʦʚʥʦ ʧʘʪʦʛʝʥʥʠʤʠ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ, ʷʢʽ ʚʦʣʦʜʽʶʪʴ ʩʪʽʡʢʽʩʪʶ ʜʦ ʨʽʟʥʠʭ ʛʨʫʧ ʘʥʪʠʙʽʦʪʠʢʽʚ [9]. 

ʈʝʟʠʩʪʝʥʪʥʽʩʪʴ ʟʙʫʜʥʠʢʽʚ ʚʥʫʪʨʽʰʥʴʦʣʽʢʘʨʥʷʥʠʭ ʽʥʬʝʢʮʽʡ ʜʦ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ 

ʚʞʠʚʘʥʠʭ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 70-100% [10].  

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ɯʜʝʥʪʠʬʽʢʘʮʽʶ ʚʠʜʽʣʝʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ 

ʧʨʦʚʦʜʠʣʠ ʜʦ ʚʠʜʫ ʽ ʪʠʧʫ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ ʤʝʪʦʜʘʤʠ [11]. ɺʠʚʯʝʥʥʷ 

ʯʫʪʣʠʚʦʩʪʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ ʟʜʽʡʩʥʶʚʘʣʠ ʜʠʩʢʦ-ʜʠʬʫʟʽʡʥʠʤ 

ʤʝʪʦʜʦʤ ʥʘ ʩʝʨʝʜʦʚʠʱʽ ʄʶʣʣʝʨ-ʍʽʥʪʦʥʘ (BioMerieux, ʌʨʘʥʮʽʷ). ɺʠʙʽʨ ʜʠʩʢʽʚ ʟ 

ʘʥʪʠʙʽʦʪʠʢʘʤʠ ʧʨʦʚʦʜʠʣʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʦʜʠʯʥʠʭ ʚʢʘʟʽʚʦʢ ʄɺ 9.9.5-143-

2007 [12]. ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʜʣʷ ʜʣʷ ʦʩʪʘʪʦʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʚʠʟʥʘʯʝʥʥʷ 

ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟʘʪʦʨ VITEK 2 

ʉompact  ʚʠʨʦʙʥʠʮʪʚʘ BioMerieux, ʌʨʘʥʮʽʷ. ʉʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʨʝʟʫʣʴʪʘʪʽʚ 

ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤʠ çɹʽʦʩʪʘʪè [13]. ɸʥʘʣʽʟ 

ʘʥʪʠʙʽʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʚʠʜʽʣʝʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʦʤʧôʶʪʝʨʥʦʾ ʧʨʦʛʨʘʤʠ WHO-NET 5.6.  

ɹʫʣʦ ʜʦʩʣʽʜʞʝʥʦ 296 ʰʪʘʤʽʚ ʋʇʄ, ʚʠʜʽʣʝʥʠʭ ʟ ʨʘʥ ʫ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ 

ʧʝʨʝʙʫʚʘʣʠ ʚ ʭʽʨʫʨʛʽʯʥʦʤʫ ʚʽʜʜʽʣʝʥʥʽ ʂɿ ʂʆʈ çʂʠʾʚʩʴʢʘ ʦʙʣʘʩʥʘ ʣʽʢʘʨʥʷè 

ʧʨʦʪʷʛʦʤ 2019-2021ʨʨ. ʉʝʨʝʜ ʮʽʻʾ ʛʨʫʧʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʧʝʨʝʚʘʞʘʣʠ 

ʩʪʘʬʽʣʦʢʦʢʠ ï 41,9%, ʟ ʥʠʭ 22,7% ʰʪʘʤʽʚ ʚʠʟʥʘʯʝʥʽ ʷʢ S. aureus, ʘ 19,2% ʷʢ 

ʢʦʘʛʫʣʘʟʦ-ʥʝʛʘʪʠʚʥʽ ʩʪʘʬʽʣʦʢʦʢʠ (CNS), ʧʨʝʜʩʪʘʚʥʠʢʠ ʨʦʜʠʥʠ 

Enterobacteriaceae - 38,9%. ʅʝʬʝʨʤʝʥʪʫʶʯʽ ʛʨʘʤʥʝʛʘʪʠʚʥʽ ʙʘʢʪʝʨʽʾ ʩʢʣʘʜʘʣʠ  

13,4% ʚʽʜ ʚʩʽʭ ʚʠʜʽʣʝʥʠʭ ʰʪʘʤʽʚ. ʏʘʩʪʢʘ ʰʪʘʤʽʚ ʝʥʪʝʨʦʢʦʢʽʚ ï 6,7% . 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ (ʪʘʙʣ.1.) ʰʪʘʤʽʚ S.aureus, 

ʚʠʷʚʣʝʥʦ 25,9Ñ8,4% ʰʪʘʤʽʚ, ʱʦ ʧʨʦʷʚʣʷʣʠ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ ʦʢʩʘʮʠʣʽʥʫ, ʱʦ 
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ʚʽʜʧʦʚʽʜʘʻ MRSA (ʤʝʪʠʮʠʣʽʥ-ʨʝʟʠʩʪʝʥʪʥʦʤʫ) ʬʝʥʦʪʠʧʫ. ʇʨʝʧʘʨʘʪʘʤʠ ʚʠʙʦʨʫ 

ʜʣʷ ʪʝʨʘʧʽʾ MRSA-ʽʥʬʝʢʮʽʡ ʻ ʛʣʽʢʦʧʝʧʪʠʜʥʽ ʘʥʪʠʙʽʦʪʠʢʠ ï ʚʘʥʢʦʤʽʮʠʥ ʪʘ 

ʪʝʡʢʦʧʣʘʥʽʥ. ɸʣʝ ʩʝʨʝʜ ʚʠʚʯʝʥʠʭ ʥʘʤʠ ʰʪʘʤʽʚ 7,4Ñ5,0% ʧʨʦʷʚʣʷʣʠ 

ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ ʜʘʥʠʭ ʘʥʪʠʙʽʦʪʠʢʽʚ (ʬʝʥʦʪʠʧ GRSA). ɿʥʘʯʥʦʶ ʧʨʦʙʣʝʤʦʶ ʥʘ 

ʩʴʦʛʦʜʥʽ ʻ ʟʨʦʩʪʘʶʯʘ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʩʪʘʬʽʣʦʢʦʢʽʚ ʜʦ ʽʥʰʦʾ ʚʘʞʣʠʚʦʾ ʛʨʫʧʠ 

ʘʥʪʠʙʽʦʪʠʢʽʚ ï ʤʘʢʨʦʣʽʜʽʚ/ʣʽʥʢʦʟʘʤʽʜʽʚ/ʩʪʨʝʧʪʦʛʨʘʤʽʥʽʚ. ʉʝʨʝʜ ʜʦʩʣʽʜʞʝʥʠʭ 

ʥʘʤʠ ʰʪʘʤʽʚ S.aureus 38,1Ñ9,1% ʙʫʣʠ ʩʪʽʡʢʠʤʠ ʜʦ ʤʘʢʨʦʣʽʜʽʚ (ʝʨʠʪʨʦʤʽʮʠʥʫ, 

ʘʟʠʪʨʦʤʽʮʠʥʫ) ʪʘ 27,8Ñ8,4% ʜʦ ʣʽʥʢʦʟʘʤʽʜʽʚ (ʢʣʽʥʜʘʤʽʮʠʥ). ʋ 19,2Ñ7,5% ʰʪʘʤʽʚ 

ʚʠʷʚʣʝʥʦ ʢʦʤʙʽʥʦʚʘʥʫ ʩʪʽʡʢʽʩʪʴ ʜʦ ʢʣʽʥʜʘʤʽʮʠʥʫ-ʝʨʠʪʨʦʤʽʮʠʥʫ. ɼʦ 

ʬʪʦʨʭʽʥʦʣʦʥʽʚ ʯʫʪʣʠʚʽ ʰʪʘʤʠ ʩʪʘʥʦʚʠʣʠ 70,4Ñ8,8%. ɻʝʥʪʘʤʽʮʠʥ ʧʨʦʷʚʣʷʚ 

ʽʥʛʽʙʫʶʯʫ ʜʽʶ ʚ  37,0Ñ9,3%. ɼʦ ʣʽʥʝʟʦʣʽʜʫ ʚʩʽ ʰʪʘʤʠ ʚʠʷʚʠʣʠʩʷ ʯʫʪʣʠʚʠʤʠ.  

ʉʝʨʝʜ ʜʦʩʣʽʜʞʝʥʠʭ CNS ʥʘʤʠ ʙʫʣʦ ʚʠʷʚʣʝʥʦ 54,5Ñ10,6% ʤʝʪʠʮʠʣʽʥ-

ʨʝʟʠʩʪʝʥʪʥʠʭ ʰʪʘʤʽʚ. 13,6Ñ7,3% ʰʪʘʤʠ ʙʫʣʠ ʨʝʟʠʩʪʝʥʪʥʠʤʠ ʜʦ ʚʘʥʢʦʤʽʮʠʥʫ ʪʘ 

ʪʝʡʢʦʧʣʘʥʽʥʫ ʪʘ 1 ʰʪʘʤ ʪʽʣʴʢʠ ʜʦ ʪʝʡʢʦʧʣʘʥʽʥʫ. ɼʦʩʣʽʜʞʝʥʽ ʥʘʤʠ ʰʪʘʤʠ CNS ʫ 

86,4,0Ñ7,3% ʚʠʧʘʜʢʽʚ ʙʫʣʠ ʩʪʽʡʢʠʤʠ ʜʦ ʤʘʢʨʦʣʽʜʽʚ, ʫ 45,5Ñ10,6% - ʜʦ 

ʢʣʽʥʜʘʤʽʮʠʥʫ. MLS-ʬʝʥʦʪʠʧ ʙʫʚ ʚʠʷʚʣʝʥʠʡ ʫ 41,0Ñ10,5% ʰʪʘʤʽʚ (ʪʘʙʣ.2.). 

ʊʘʙʣʠʮʷ 1. 

ʈʽʚʥʽ ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ ʰʪʘʤʽʚ S.aureus 

ɸʥʪʠʙʽʦʪʠʢʠ ʈʦʟʧʦʜʽʣ ʟʘ ʯʫʪʣʠʚʽʩʪʶ, %, n= 67 

ʉʪʽʡʢʽ ʇʦʤʽʨʥʦ ʩʪʽʡʢʽ ʏʫʪʣʠʚʽ 

ʇʝʥʽʮʠʣʽʥ G 89,3Ñ6,8 0,0 11,7Ñ6,8 

ʆʢʩʘʮʠʣʽʥ 23,6Ñ8,4 0,0 76,4Ñ8,4 

ɽʨʠʪʨʦʤʽʮʠʥ 38,1Ñ9,1 16,5Ñ6,8 44,4Ñ9,6 

ʂʣʽʥʜʘʤʽʮʠʥ 27,8Ñ8,4 8,6Ñ5,0 63,6Ñ9,1 

ɻʝʥʪʘʤʽʮʠʥ 37,0Ñ9,3 33,3Ñ9,1 29,6Ñ8,8 

ʍʣʦʨʘʤʬʝʥʽʢʦʣ 0 7,4Ñ5,0 92,6Ñ5,0 

ʎʠʧʨʦʬʣʦʢʩʘʮʠʥ 18,5Ñ7,5 11,1Ñ6,0 70,4Ñ8,8 

ʎʝʬʘʟʦʣʽʥ 25,9Ñ8,4 0,0 74,1Ñ8,4 

ɸʟʠʪʨʦʤʽʮʠʥ 31,3Ñ9,1 15,8Ñ6,8 52,9Ñ9,6 

ɺʘʥʢʦʤʽʮʠʥ 7,4Ñ5,0 0,0 92,6Ñ5,0 

ʃʽʥʝʟʦʣʽʜ 0,0 0,0 100 

ʊʝʡʢʦʧʣʘʥʽʥ 6,8Ñ5,0 0,0 93,2Ñ5,0 

ʄʦʢʩʠʬʣʦʢʩʘʮʠʥ 21,4Ñ7,5 10,2Ñ6,0 68,4Ñ8,8 

ɼʦ ʬʪʦʨʭʽʥʦʣʦʥʽʚ ʯʫʪʣʠʚʽʩʪʴ ʙʫʣʘ ʚ ʤʝʞʘʭ ʚʽʜ 50,0Ñ10,7 ʜʦ 59,1Ñ10,5%. 

ʃʽʥʝʟʦʣʽʜ ʧʨʦʷʚʣʷʚ ʽʥʛʽʙʫʶʯʫ ʜʽʶ ʚ 95,5Ñ4,4% ʚʠʧʘʜʢʽʚ. ʅʘʩʣʽʜʢʦʤ ʮʴʦʛʦ ʻ 
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ʥʘʙʫʪʪʷ ʰʪʘʤʘʤʠ ʩʪʘʬʽʣʦʢʦʢʽʚ ʧʦʣʽʨʝʟʠʩʪʝʥʪʥʦʩʪʽ (14,8Ñ6,8% ʩʝʨʝʜ S.aureus, 

45,5Ñ10,6% ʩʝʨʝʜ CNS ). 

ʊʘʙʣʠʮʷ 2. 

ʈʽʚʥʽ ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ ʰʪʘʤʽʚ CNS 

ɸʥʪʠʙʽʦʪʠʢʠ ʈʦʟʧʦʜʽʣ ʟʘ ʯʫʪʣʠʚʽʩʪʶ, %, n= 57 

ʉʪʽʡʢʽ ʇʦʤʽʨʥʦ ʩʪʽʡʢʽ ʏʫʪʣʠʚʽ 

ʇʝʥʽʮʠʣʽʥ G 95,5Ñ4,4 0,0 4,5Ñ4,4 

ʆʢʩʘʮʠʣʽʥ 54,5Ñ10,6 0,0 45,5Ñ10,6 

ɽʨʠʪʨʦʤʽʮʠʥ 86,4,0Ñ7,3 0,0 13,6Ñ7,3 

ʂʣʽʥʜʘʤʽʮʠʥ 45,5Ñ10,6 0,0 54,5Ñ10,6 

ɻʝʥʪʘʤʽʮʠʥ 27,3Ñ8,9 4,5Ñ4,4 68,2Ñ9,9 

ʍʣʦʨʘʤʬʝʥʽʢʦʣ 22,7Ñ8,9 0,0 77,3Ñ8,9 

ʎʠʧʨʦʬʣʦʢʩʘʮʠʥ 45,5Ñ10,6 4,5Ñ4,4 50,0Ñ10,7 

ʎʝʬʘʟʦʣʽʥ 54,5Ñ10,6 0,0 45,5Ñ10,6 

ɸʟʠʪʨʦʤʽʮʠʥ 86,4,0Ñ7,3 0,0 13,6Ñ7,3 

ɺʘʥʢʦʤʽʮʠʥ 13,6Ñ7,3 0,0 86,4,0Ñ7,3 

ʃʽʥʝʟʦʣʽʜ 4,5Ñ4,4 0,0 95,5Ñ4,4 

ʊʝʡʢʦʧʣʘʥʽʥ 18,2Ñ8,2 0,0 81,8Ñ8,2 

ʄʦʢʩʠʬʣʦʢʩʘʮʠʥ 36,4Ñ10,3 4,5Ñ4,4 59,1Ñ10,5 

ʆʪʞʝ, ʩʝʨʝʜ ʜʦʩʣʽʜʞʝʥʠʭ ʚ 2019-2021 ʨ ʨ. ʰʪʘʤʽʚ S.aureus ʪʘ CNS, 

ʚʠʜʽʣʝʥʠʭ ʟ ʨʘʥ ʫ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʧʝʨʝʙʫʚʘʣʠ ʚ ʭʽʨʫʨʛʽʯʥʦʤʫ ʚʽʜʜʽʣʝʥʥʽ ʚʠʷʚʣʝʥʽ 

ʥʝʙʝʟʧʝʯʥʽ ʬʝʥʦʪʠʧʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ (MRSA, MRCNS, GRSA, GRCNS, MLS-

ʬʝʥʦʪʠʧʫ) ʜʦ ʥʘʡʙʽʣʴʰ ʢʣʽʥʽʯʥʦ ʚʘʞʣʠʚʠʭ ʛʨʫʧ ʘʥʪʠʙʽʦʪʠʢʽʚ.  

ʉʝʨʝʜ ʜʦʩʣʽʜʞʝʥʠʭ ʥʘʤʠ ʰʪʘʤʽʚ E.faecalis, 1 ʰʪʘʤ ʩʪʽʡʢʠʡ ʜʦ 

ʚʠʱʝʚʢʘʟʘʥʠʭ ʧʨʝʧʘʨʘʪʽʚ (GRE) ʪʘ 1 ʰʪʘʤ ʟ ʧʦʤʽʨʥʦʶ ʨʝʟʠʩʪʝʥʪʥʽʩʪʶ ʜʦ 

ʚʘʥʢʦʤʽʮʠʥʫ (ʊʘʙʣ.3.). ʅʠʟʴʢʘ ʯʫʪʣʠʚʽʩʪʴ ʚʠʷʚʣʝʥʘ ʜʦ ʘʤʧʽʮʠʣʽʥʫ (20,0Ñ17,9 % 

ʯʫʪʣʠʚʠʭ ʰʪʘʤʽʚ). 60% ʰʪʘʤʽʚ E. faecalis ʟʙʝʨʽʛʘʣʠ ʯʫʪʣʠʚʽʩʪʴ ʜʦ 

ʭʣʦʨʘʤʬʝʥʽʢʦʣʫ, ʬʪʦʨʭʽʥʦʣʦʥʽʚ: ʮʠʧʨʦʬʣʦʢʩʘʮʠʥʫ ʽ ʣʝʚʦʬʣʦʢʩʘʮʠʥʫ. ɼʦ 

ʥʽʪʨʦʬʫʨʘʥʪʦʾʥʫ, ʚʩʽ ʰʪʘʤʠ ʙʫʣʠ ʯʫʪʣʠʚʽ. 

ʊʘʙʣʠʮʷ 3. 

ʈʽʚʥʽ ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ ʰʪʘʤʽʚ E.faecalis 

ɸʥʪʠʙʽʦʪʠʢʠ ʈʦʟʧʦʜʽʣ ʟʘ ʯʫʪʣʠʚʽʩʪʶ, %, n= 19 

ʉʪʽʡʢʽ ʇʦʤʽʨʥʦ ʩʪʽʡʢʽ ʏʫʪʣʠʚʽ 

ɸʤʧʽʮʠʣʽʥ 80,0Ñ17,9 0 20,0Ñ17,9 

ʍʣʦʨʘʤʬʝʥʽʢʦʣ 40,0Ñ21,9 0 60,0Ñ21,9 

ʎʠʧʨʦʬʣʦʢʩʘʮʠʥ 40,0Ñ21,9 0 60,0Ñ21,9 
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ʅʽʪʨʦʬʫʨʘʥʪʦʾʥ 0 0 100 

ɺʘʥʢʦʤʽʮʠʥ 20,0Ñ17,9 20,0Ñ17,9 60,0Ñ21,9 

ʃʽʥʝʟʦʣʽʜ 60,0Ñ21,9 0 40,0Ñ21,9 

ʊʝʡʢʦʧʣʘʥʽʥ 20,0Ñ17,9 0 80,0Ñ17,9 

ʃʝʚʦʬʣʦʢʩʘʮʠʥ 40,0Ñ21,9 0 60,0Ñ21,9 

ʆʩʦʙʣʠʚʦ ʥʘʩʪʦʨʦʞʫʻ ʬʘʢʪ ʧʦʷʚʠ ʰʪʘʤʫ GRE ʪʘ  ʰʪʘʤʫ ʟ ʧʦʤʽʨʥʦʶ 

ʨʝʟʠʩʪʝʥʪʥʽʩʪʶ ʜʦ ʚʘʥʢʦʤʽʮʠʥʫ. 

ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ ʰʪʘʤʽʚ ʝʥʪʘʨʦʙʘʢʪʝʨʽʡ 

(ʪʘʙʣ.4.) ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟ ʘʤʽʥʦʛʣʽʢʦʟʠʜʥʠʭ ʘʥʪʠʙʽʦʪʠʢʽʚ ʥʘʡʙʽʣʴʰ ʘʢʪʠʚʥʠʤʠ 

ʙʫʣʠ ʥʝʪʽʣʤʽʮʠʥ (84,1Ñ5,5%) ʪʘ ʘʤʽʢʘʮʠʥ (79,5Ñ6,1%), ʥʽʞ ʛʝʥʪʘʤʽʮʠʥ 

(34,1Ñ7,1% ʯʫʪʣʠʚʠʭ ʰʪʘʤʽʚ ʚʽʜʧʦʚʽʜʥʦ) (ʨ<0,05). ɿʘ ʘʢʪʠʚʥʽʩʪʶ 

ʥʽʪʨʦʬʫʨʘʥʪʦʾʥ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʥʝʪʽʣʤʽʮʠʥʫ, ʘ ʜʦʢʩʠʮʠʢʣʽʥ, 

ʪʨʠʤʝʪʦʧʨʠʤ/ʩʫʣʴʬʦʤʝʪʘʢʩʘʟʦʣ, ʘʤʦʢʩʠʮʠʣʽʥ/ʢʣʘʚʫʣʘʥʘʪ ʚʽʜ ʛʝʥʪʘʤʽʮʠʥʫ. ɿ 

ʮʝʬʘʣʦʩʧʦʨʠʥʽʚ ʙʽʣʴʰʘ ʽʥʛʽʙʫʶʯʘ ʜʽʷ ʚʠʟʥʘʯʝʥʘ ʫ ʮʝʬʦʪʘʢʩʠʤʫ (50,0Ñ7,5%), 

ʥʽʞ ʫ ʮʝʬʝʧʽʤʫ (34,1Ñ7,1%), ʘʣʝ ʙʝʟ ʜʦʩʪʦʚʽʨʥʦʾ ʨʽʟʥʠʮʽ ʟʘ ʜʘʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. 

ʄʘʡʞʝ ʦʜʥʘʢʦʚʦʶ ʘʢʪʠʚʥʽʩʪʶ ʚʦʣʦʜʽʣʠ ʮʝʬʪʨʠʘʢʩʦʥ ʪʘ ʮʝʬʪʘʟʠʜʠʤʫ - 43,2Ñ7,5 

ʪʘ 45,5Ñ7,5% ʯʫʪʣʠʚʠʭ ʰʪʘʤʽʚ ʚʽʜʧʦʚʽʜʥʦ. ɺʽʜʩʦʪʦʢ ʯʫʪʣʠʚʠʭ ʰʪʘʤʽʚ ʜʦ 

ʬʪʦʨʭʽʥʦʣʦʥʽʚ ʙʫʚ ʚ ʤʝʞʘʭ 54,5Ñ7,5 - 56,8Ñ7,5%. ʅʘʡʙʽʣʴʰʘ ʩʪʽʡʢʽʩʪʴ 

ʚʩʪʘʥʦʚʣʝʥʘ ʜʦ ʘʤʧʽʮʠʣʽʥʫ ï 90,9Ñ4,3% ʨʝʟʠʩʪʝʥʪʥʠʭ ʰʪʘʤʽʚ. ɼʦ ʢʘʨʙʘʧʝʥʝʤʽʚ 

ʟʙʝʨʽʛʘʻʪʴʩʷ ʚʠʩʦʢʘ ʯʫʪʣʠʚʽʩʪʴ: 86,4Ñ4,8 ʪʘ 84,1Ñ5,5 % ʰʪʘʤʽʚ ʙʫʣʠ ʯʫʪʣʠʚʠʤʠ 

ʜʦ ʽʤʽʧʝʥʝʤʫ ʪʘ ʤʝʨʦʧʝʥʝʤʫ ʚʽʜʧʦʚʽʜʥʦ. 

ʊʘʙʣʠʮʷ 4. 

ʈʽʚʥʽ ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ ʰʪʘʤʽʚ ʝʥʪʝʨʦʙʘʢʪʝʨʽʡ 

ɸʥʪʠʙʽʦʪʠʢʠ ʈʦʟʧʦʜʽʣ ʟʘ ʯʫʪʣʠʚʽʩʪʶ, %, n= 113 

ʉʪʽʡʢʽ ʇʦʤʽʨʥʦ ʩʪʽʡʢʽ ʏʫʪʣʠʚʽ 

ɸʤʧʽʮʠʣʽʥ 90,9Ñ4,3 0,0 9,1Ñ4,3 

ɻʝʥʪʘʤʽʮʠʥ 34,1Ñ7,1 31,8Ñ7,0 34,1Ñ7,1 

ɸʤʽʢʘʮʠʥ 15,9Ñ5,5 4,5Ñ3,1 79,5Ñ6,1 

ʍʣʦʨʘʤʬʝʥʽʢʦʣ 38,6Ñ7,3 0,0 61,4Ñ7,3 

ʎʠʧʨʦʬʣʦʢʩʘʮʠʥ 38,6Ñ7,3 4,5Ñ3,1 56,8Ñ7,5 

ʎʝʬʦʪʘʢʩʠʤ 50,0Ñ7,5 0,0 50,0Ñ7,5 

ʎʝʬʪʘʟʠʜʠʤ 47,7Ñ7,5 6,8Ñ3,8 45,5Ñ7,5 

ɸʤʦʢʩʠʮʠʣʽʥ/ 

ʢʣʘʚʫʣʘʥʘʪ 

61,4Ñ7,3 0,0 38,6Ñ7,3 

ʊʨʠʤʝʪʦʧʨʠʤ/ 50,0Ñ7,5 4,5Ñ3,1 45,5Ñ7,5 
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ʩʫʣʴʬʘʤʝʪʘʢʩʘʟʦʣ 

ɯʤʽʧʝʥʝʤ 11,4Ñ4,8 2,3Ñ2,3 86,4Ñ4,8 

ʅʽʪʨʦʬʫʨʘʥʪʦʾʥ 9,1Ñ4,3 0,0 90,9Ñ4,3 

ʅʝʪʠʣʤʽʮʠʥ 9,1Ñ4,3 6,8Ñ3,8 84,1Ñ5,5 

ʎʝʬʝʧʽʤ 59,1Ñ7,1 6,8Ñ3,8 34,1Ñ7,1 

ʎʝʬʪʨʠʘʢʩʦʥ 52,3Ñ7,5 4,5Ñ3,1 43,2Ñ7,5 

ʄʝʨʦʧʝʥʝʤ 13,6Ñ5,2 2,3Ñ2,3 84,1Ñ5,5 

ɼʦʢʩʠʮʠʢʣʽʥ 63,6Ñ7,3 0,0 36,4Ñ7,3 

ʆʬʣʦʢʩʘʮʠʥ 45,5Ñ7,5 0,0 54,5Ñ7,5 

ʅʘʤʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʚʠʚʯʝʥʥʷ ʧʦʰʠʨʝʥʦʩʪʽ ʨʽʟʥʠʭ ʪʠʧʽʚ ʙʝʪʘ-ʣʘʢʪʘʤʘʟ 

ʩʝʨʝʜ ʰʪʘʤʽʚ ʝʥʪʝʨʦʙʘʢʪʝʨʽʡ, ʚʠʜʽʣʝʥʠʭ ʟ ʨʘʥ ʫ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʧʝʨʝʙʫʚʘʣʠ ʚ 

ʭʽʨʫʨʛʽʯʥʦʤʫ ʚʽʜʜʽʣʝʥʥʽ ʂɿ ʂʆʈ çʂʠʾʚʩʴʢʘ ʦʙʣʘʩʥʘ ʣʽʢʘʨʥʷè. ɿ ʜʦʩʣʽʜʞʝʥʠʭ 113 

ʰʪʘʤʽʚ ʫ 56 (49,6Ñ8,3%) ʚʠʷʚʣʝʥʠʡ ʩʠʥʪʝʟ ʙʝʪʘ-ʣʘʢʪʘʤʘʟ, ʟ ʥʠʭ 12 (10,6Ñ3,1%) 

ʧʨʦʷʚʣʷʣʠ ʢʦʤʙʽʥʦʚʘʥʽ ʬʝʥʦʪʠʧʠ ʽ ʙʫʣʠ ʧʨʦʜʫʮʝʥʪʘʤʠ 2 ʨʽʟʥʠʭ ʪʠʧʽʚ ʬʝʨʤʝʥʪʽʚ 

ʦʜʥʦʯʘʩʥʦ ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʩʝʨʝʜ ʜʦʩʣʽʜʞʝʥʠʭ ʥʘʤʠ ʰʪʘʤʽʚ 

ʝʥʪʝʨʦʙʘʢʪʝʨʽʡ ʙʫʣʠ ʮʝʬʘʣʦʩʧʦʨʠʥʘʟʠ, ʜʦ ʷʢʠʭ ʚʽʜʥʦʩʷʪʴ ʙʝʪʘ-ʣʘʢʪʘʤʘʟʠ 

ʨʦʟʰʠʨʝʥʦʛʦ ʩʧʝʢʪʨʫ (ESɓL), ʚʠʷʚʣʝʥʽ ʫ 35,4Ñ7,0% ʰʪʘʤʽʚ. ʃʠʰʝ 1 ʰʪʘʤ 

ʚʠʷʚʠʚʩʷ ʧʨʦʜʫʮʝʥʪʦʤ ʮʝʬʘʣʦʩʧʦʨʠʥʘʟʠ ʉ (AmpC). ɿʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ 

ʚʽʜʤʽʥʥʽʩʪʴ ʜʘʥʠʭ ʬʝʨʤʝʥʪʽʚ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʰʪʘʤʠ-ʧʨʦʜʫʮʝʥʪʠ ESɓL, ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʧʨʦʜʫʮʝʥʪʽʚ AmpC, ʚ ʦʩʥʦʚʥʦʤʫ ʯʫʪʣʠʚʽ ʜʦ ʽʥʛʽʙʽʪʦʨ-ʟʘʭʠʱʝʥʠʭ 

ʘʥʪʠʙʽʦʪʠʢʽʚ (ʘʤʦʢʩʠʮʠʣʽʥ-ʢʣʘʚʫʣʘʥʘʪ, ʮʝʬʦʧʝʨʘʟʦʥ-ʩʫʣʴʙʘʢʪʘʤ, ʪʦʱʦ), ʭʦʯʘ 

ʽʩʥʫʶʪʴ ʪʘʢʦʞ ʽʥʛʽʙʽʪʦʨ-ʩʪʽʡʢʽ ʬʦʨʤʠ ʜʘʥʠʭ ʙʝʪʘ-ʣʘʢʪʘʤʘʟ. ʂʨʽʤ ʪʦʛʦ, ʜʦ 

ʩʫʙʩʪʨʘʪʥʦʛʦ ʩʧʝʢʪʨʫ ESɓL ʥʝ ʚʭʦʜʷʪʴ ʮʝʬʘʤʽʮʠʥʠ (ʮʝʬʦʢʩʠʪʠʥ, ʮʝʬʦʪʝʪʘʥ), ʘ 

ʮʝʬʘʣʦʩʧʦʨʠʥʘʟʠ ʉ ʟʜʘʪʥʽ ʛʽʜʨʦʣʽʟʫʚʘʪʠ ʜʘʥʽ ʘʥʪʠʙʽʦʪʠʢʠ. ʂʨʽʤ 

ʮʝʬʘʣʦʩʧʦʨʠʥʘʟ, ʩʝʨʝʜ ʰʪʘʤʽʚ ʝʥʪʝʨʦʙʘʢʪʝʨʽʡ, ʚʠʜʽʣʝʥʠʭ ʟ ʨʘʥ, ʙʫʣʦ ʚʠʷʚʣʝʥʦ 

ʪʘʢʦʞ ʰʪʘʤʠ-ʧʨʦʜʫʮʝʥʪʠ ʽʥʰʦʾ ʥʘʜʟʚʠʯʘʡʥʦ ʢʣʽʥʽʯʥʦ ʚʘʞʣʠʚʦʾ ʛʨʫʧʠ ʙʝʪʘ-

ʣʘʢʪʘʤʘʟ ï ʢʘʨʙʘʧʝʥʝʤʘʟ. ɼʣʷ ʮʠʭ ʬʝʨʤʝʥʪʽʚ, ʱʦ ʛʽʜʨʦʣʽʟʫʶʪʴ ʫʩʽ ʙʝʪʘ-ʣʘʢʪʘʤʥʽ 

ʘʥʪʠʙʽʦʪʠʢʠ, ʚʢʣʶʯʘʶʯʠ ʢʘʨʙʘʧʝʥʝʤʠ, ʥʘ ʩʴʦʛʦʜʥʽ ʘʢʪʠʚʥʦ ʚʠʚʯʘʻʪʴʩʷ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʪʠʧʦʤ ʢʘʨʙʘʧʝʥʝʤʘʟʠ ʪʘ ʤʦʞʣʠʚʠʤʠ ʚʘʨʽʘʥʪʘʤʠ ʪʝʨʘʧʽʾ.  

ʉʝʨʝʜ ʜʦʩʣʽʜʞʝʥʠʭ ʰʪʘʤʽʚ ʝʥʪʝʨʦʙʘʢʪʝʨʽʡ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʫ 14,2Ñ4,8% 

ʰʪʘʤʽʚ ʢʘʨʙʘʧʝʥʝʤʘʟʠ Klebsiella pneumoniae (KPC). ʅʘʡʙʽʣʴʰ ʘʢʪʠʚʥʠʤʠ 

ʧʨʦʜʫʮʝʥʪʘʤʠ ʙʝʪʘ-ʣʘʢʪʘʤʘʟ ʙʫʣʠ ʰʪʘʤʠ K.pneumoniae  (61,5% ʰʪʘʤʽʚ); E.coli 

(39,1%). 1 ʟ 7 ʜʦʩʣʽʜʞʝʥʠʭ ʰʪʘʤʽʚ E.cloacae , 1 ʟ 7 ʰʪʘʤʽʚ ï P. mirabilis ʪʘ 1 
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ʰʪʘʤ M.morgannii ʧʨʦʜʫʢʫʚʘʣʠ ʜʘʥʽ ʬʝʨʤʝʥʪʠ. ɺʽʜʩʫʪʥʷ ʧʨʦʜʫʢʮʽʷ ʙʝʪʘ-

ʣʘʢʪʘʤʘʟ ʫ 50,4% ʰʪʘʤʽʚ. 

ʆʩʦʙʣʠʚʫ ʥʝʙʝʟʧʝʢʫ ʩʪʘʥʦʚʠʪʴ ʧʦʷʚʘ ʪʘ ʧʦʰʠʨʝʥʥʷ ʰʪʘʤʽʚ-ʥʦʩʽʾʚ ʚʽʜʨʘʟʫ 

ʢʽʣʴʢʦʭ ʪʠʧʽʚ ʙʝʪʘ-ʣʘʢʪʘʤʘʟ ï ʪʘʢ ʟʚʘʥʠʭ ʢʦʤʙʽʥʦʚʘʥʠʭ ʬʝʥʦʪʠʧʽʚ. ʉʝʨʝʜ 

ʜʦʩʣʽʜʞʝʥʠʭ ʰʪʘʤʽʚ ʝʥʪʝʨʦʙʘʢʪʝʨʽʡ ʥʘʤʠ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʥʘʩʪʫʧʥʫ ʢʦʤʙʽʥʘʮʽʶ 

ʙʝʪʘ-ʣʘʢʪʘʤʘʟ: ESɓL +ʂʈʉ (ʧʦ 1 ʰʪʘʤʫ K.pneumoniae ʪʘ E.coli  

ɺʩʽ ʰʪʘʤʠ-ʧʨʦʜʫʮʝʥʪʠ ESɓL ʙʫʣʠ ʩʪʽʡʢʠʤʠ ʜʦ ʘʤʧʽʮʠʣʽʥʫ, 

ʮʝʬʘʣʦʩʧʦʨʠʥʦʚʠʭ ʘʥʪʠʙʽʦʪʠʢʽʚ. ʂʨʽʤ ʪʦʛʦ ʧʨʦʜʫʮʝʥʪʠ ESɓL ʧʨʦʷʚʣʷʣʠ ʚʠʩʦʢʫ 

ʩʪʽʡʢʽʩʪʴ ʜʦ ʬʪʦʨʭʽʥʦʣʦʥʽʚ, ʯʫʪʣʠʚʠʤʠ ʚʠʷʚʠʣʠʩʷ ʣʠʰʝ 25,0Ñ12,% ʰʪʘʤʽʚ, ʱʦ 

ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʦ ʟ ʯʘʩʪʦʶ ʥʘʷʚʥʽʩʪʶ ʥʘ ʧʣʘʟʤʽʜʘʭ, ʱʦ ʥʝʩʫʪʴ ʛʝʥʠ ESɓL, 

ʛʝʥʝʪʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʟʫʤʦʚʣʶʶʪʴ ʩʪʽʡʢʽʩʪʴ ʜʦ ʬʪʦʨʭʽʥʦʣʦʥʽʚ. ʅʘʡʤʝʥʰʦʶ 

ʽʥʛʽʙʫʶʯʦʶ ʜʽʻʶ ʚʦʣʦʜʽʣʠ ʘʤʦʢʩʠʮʽʣʽʥ-ʢʣʘʚʫʣʘʥʘʪ, 

ʪʨʠʤʝʪʦʧʨʠʤ/ʩʫʣʴʬʦʤʝʪʘʢʩʘʟʦʣ, ʛʝʥʪʘʤʽʮʠʥ (8,3Ñ8,0% ʯʫʪʣʠʚʠʭ ʰʪʘʤʽʚ). 

ɺʠʩʦʢʘ ʯʫʪʣʠʚʽʩʪʴ ʚʩʪʘʥʦʚʣʝʥʘ ʜʦ ʥʝʪʽʣʤʽʮʠʥʫ (91,7Ñ8,0%), ʜʦ ʘʤʽʢʘʮʠʥʫ ʙʫʣʦ 

ʤʝʥʰʝ ʯʫʪʣʠʚʠʭ ʰʪʘʤʽʚ, ʘʣʝ ʙʝʟ ʜʦʩʪʦʚʽʨʥʦʾ ʨʽʟʥʠʮʽ ʟʘ ʜʘʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. 

ɺʠʩʦʢʘ ʯʫʪʣʠʚʽʩʪʴ ʚʽʜʤʽʯʝʥʘ ʜʦ ʢʘʨʙʘʧʝʥʝʤʽʚ, ʪʘʢ ʜʦ ʽʤʽʧʝʥʝʤʫ ʪʘ 

ʤʝʨʦʧʝʥʝʤʫ ʯʫʪʣʠʚʠʤʠ ʙʫʣʠ 91,7Ñ8,0 ʪʘ 83,3Ñ8,0 % ʰʪʘʤʽʚ ʚʽʜʧʦʚʽʜʥʦ. 

ʐʪʘʤʠ-ʧʨʦʜʫʮʝʥʪʠ ʂʈʉ ʙʫʣʠ ʩʪʽʡʢʠʤʠ ʜʦ ʘʤʧʽʮʠʣʽʥʫ, ʛʝʥʪʘʤʽʮʠʥʫ, 

ʬʪʦʨʭʽʥʦʣʦʥʽʚ, ʮʝʬʘʣʦʩʧʦʨʠʥʽʚ, ʢʘʨʙʘʧʝʥʝʤʽʚ. ʅʘʡʚʠʱʫ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ 

ʘʥʪʠʙʽʦʪʠʢʽʚ ʚʠʷʚʣʝʥʦ ʫ ʰʪʘʤʽʚ, ʱʦ ʙʫʣʠ ʥʦʩʽʷʤʠ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʬʝʥʦʪʠʧʫ 

ESɓL + ʂʈʉ. ɼʘʥʽ ʰʪʘʤʠ ʚ ʧʦʣʦʚʠʥʽ ʚʠʧʘʜʢʽʚ ʧʨʦʷʚʣʷʣʠ ʪʽʣʴʢʠ ʯʫʪʣʠʚʽʩʪʴ ʜʦ 

ʘʤʽʥʦʛʣʽʢʦʟʠʜʽʚ.  

ʐʪʘʤʠ P.aeruginosa ʚʽʜʟʥʘʯʘʣʠʩʷ ʚʠʩʦʢʦʶ ʯʘʩʪʦʪʦʶ ʩʪʽʡʢʦʩʪʽ ʧʨʘʢʪʠʯʥʦ 

ʜʦ ʚʩʽʭ ʘʥʪʠʙʽʦʪʠʢʽʚ. ʊʘʢ, ʜʦ ʮʝʬʘʣʦʩʧʦʨʠʥʦʚʠʭ ʘʥʪʠʙʽʦʪʠʢʽʚ: ʮʝʬʪʘʟʠʜʠʤʫ ʪʘ 

ʮʝʬʝʧʽʤʫ - 21,4Ñ11,9 ʪʘ 7,1Ñ6,9 % ʯʫʪʣʠʚʠʭ ʰʪʘʤʽʚ ʚʽʜʧʦʚʽʜʥʦ. ɿ 

ʘʤʽʥʦʛʣʽʢʦʟʠʜʥʠʭ ʘʥʪʠʙʽʦʪʠʢʽʚ ʛʝʥʪʘʤʽʮʠʥ ʚʠʷʚʠʚʩʷ ʥʝʝʬʝʢʪʠʚʥʠʤ, ʜʦ 

ʥʝʪʽʣʤʽʮʠʥʫ ʙʫʣʦ ʙʽʣʴʰʝ ʯʫʪʣʠʚʠʭ ʰʪʘʤʽʚ (28,6Ñ12,1%), ʥʽʞ ʜʦ ʘʤʽʢʘʮʠʥʫ 

(14,3Ñ9,4), ʘʣʝ ʙʝʟ ʜʦʩʪʦʚʽʨʥʦʾ ʨʽʟʥʠʮʽ ʟʘ ʜʘʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. 85,7Ñ9,4% 

ʰʪʘʤʽʚ ʙʫʣʠ ʨʝʟʠʩʪʝʥʪʥʽ ʜʦ ʬʪʦʨʭʽʥʦʣʦʥʽʚ. ʊʘʢʦʞ ʥʠʟʴʢʫ ʘʢʪʠʚʥʽʩʪʴ ʧʨʦʷʚʣʷʣʠ 

ʽ ʢʘʨʙʘʧʝʥʝʤʠ ï 35,7Ñ12,8% ʪʘ 21,4Ñ11,0% ʯʫʪʣʠʚʠʭ ʰʪʘʤʽʚ ʜʦ ʽʤʽʧʝʥʝʤʫ ʪʘ 
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ʤʝʨʦʧʝʥʝʤʫ ʚʽʜʧʦʚʽʜʥʦ. ʇʽʧʝʨʘʮʠʣʽʥ/ʪʘʟʦʙʘʢʪʘʤ ʧʨʦʷʚʣʷʚ ʪʘʢʫ ʞ ʘʢʪʠʚʥʽʩʪʴ ʷʢ 

ʽ ʮʝʬʝʧʽʤ. ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ 1 ʰʪʘʤʫ A.baumannii 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʰʪʘʤ ʙʫʚ ʯʫʪʣʠʚʠʡ ʪʽʣʴʢʠ ʜʦ ʥʝʪʽʣʤʽʮʠʥʫ ʪʘ ʮʝʬʝʧʽʤʫ.  ʙʽʣʴʰ 

ʚʠʨʘʞʝʥʘ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʧʨʘʢʪʠʯʥʦ ʜʦ ʚʩʽʭ ʘʥʪʠʙʽʦʪʠʢʽʚ.  

ʅʘ ʩʴʦʛʦʜʥʽ ʯʝʨʝʟ ʚʠʩʦʢʫ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʅʌɻʅɹ ʜʦ ʚʩʽʭ ʛʨʫʧ 

ʘʥʪʠʙʽʦʪʠʢʽʚ ʰʠʨʦʢʦ ʚʞʠʚʘʥʠʤʠ ʫ ʪʝʨʘʧʽʾ ʪʘʢʠʭ ʽʥʬʝʢʮʽʡ ʩʪʘʣʠ ʘʥʪʠʙʽʦʪʠʢʠ, 

ʱʦ ʨʘʥʽʰʝ ʚʚʘʞʘʣʠʩʴ ʧʨʝʧʘʨʘʪʘʤʠ ʨʝʟʝʨʚʫ - ʢʘʨʙʘʧʝʥʝʤʠ. ʏʝʨʝʟ ʦʙʤʝʞʝʥʫ 

ʢʽʣʴʢʽʩʪʴ ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ ʪʝʨʘʧʽʾ ʚʠʚʯʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʅʌɻʅɹ ʜʦ ʢʘʨʙʘʧʝʥʝʤʽʚ ʥʘ ʩʴʦʛʦʜʥʽ ʻ ʦʜʥʽʻʶ ʟ ʧʝʨʰʦʯʝʨʛʦʚʠʭ 

ʟʘʜʘʯ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʤʦʥʽʪʦʨʠʥʛʽʚ ʘʥʪʠʙʽʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ. ʅʘʤʠ ʚʠʷʚʣʝʥʦ 

ʥʘʜʟʚʠʯʘʡʥʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʧʦʰʠʨʝʥʥʷ MɓL ʩʝʨʝʜ ʰʪʘʤʽʚ P.aeruginosa, 

ʚʠʜʽʣʝʥʠʭ ʟ ʨʘʥ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʭʽʨʫʨʛʽʯʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ ï 64,3Ñ12,8% ʰʪʘʤʽʚ-

ʧʨʦʜʫʮʝʥʪʽʚ ʚʽʜʧʦʚʽʜʥʦ.  

ʐʪʘʤʠ P.aeruginosa ʥʝ ʧʨʦʜʫʮʝʥʪʠ MɓL ʚʩʽ ʙʫʣʠ ʩʪʽʡʢʽ ʜʦ ʛʝʥʪʘʤʽʮʠʥʫ, 

ʜʦ ʥʝʪʽʣʤʽʮʠʥʫ ʯʫʪʣʠʚʽʩʪʴ ʙʫʣʘ ʤʝʥʰʦʶ, ʥʽʞ ʜʦ ʘʤʽʢʘʮʠʥʫ ï 40,0Ñ21,9% ʪʘ 

60,0Ñ21,9% ʯʫʪʣʠʚʠʭ ʰʪʘʤʽʚ . ʊʘʢʘ ʞ ʯʫʪʣʠʚʽʩʪʴ, ʷʢ ʽ ʜʦ ʘʤʽʢʘʮʠʥʫ ʙʫʣʘ ʽ ʜʦ 

ʮʝʬʪʘʟʠʜʠʤʫ, ʜʦ ʮʝʬʝʧʽʤʫ ʙʫʣʦ ʤʝʥʰʝ ʯʫʪʣʠʚʠʭ ʰʪʘʤʽʚ (20,0Ñ17,9%). ɼʦ 

ʬʪʦʨʭʽʥʦʣʦʥʽʚ ʯʫʪʣʠʚʠʤʠ ʚʠʷʚʣʝʥʦ 40,0Ñ21,9% ʰʪʘʤʽʚ. ɼʦ ʽʤʽʧʝʥʝʤʫ ʚ 2 ʨʘʟʠ 

ʙʫʣʦ ʙʽʣʴʰʝ ʯʫʪʣʠʚʠʭ ʰʪʘʤʽʚ ʥʽʞ ʜʦ ʤʝʨʦʧʝʥʝʤʫ, ʘʣʝ ʙʝʟ ʜʦʩʪʦʚʽʨʥʦʾ ʨʽʟʥʠʮʽ ʟʘ 

ʜʘʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. ʐʪʘʤʠ P.aeruginosa, ʱʦ ʩʠʥʪʝʟʫʚʘʣʠ MɓL, ʚʠʷʚʠʣʠʩʷ 

ʯʫʪʣʠʚʠʤʠ ʪʽʣʴʢʠ ʜʦ ʥʝʪʽʣʤʽʮʠʥʫ ʪʘ ʽʤʽʧʝʥʝʤʫ - 22,2Ñ13,9%  ʪʘ 11,1Ñ10,5% 

ʰʪʘʤʽʚ ʚʽʜʧʦʚʽʜʥʦ. ɼʦ ʽʥʰʠʭ ʘʥʪʠʙʽʦʪʠʢʽʚ ʚʩʽ ʰʪʘʤʠ ʙʫʣʠ ʩʪʽʡʢʠʤʠ.  

1. ɸ ʰʪʘʤʠ A.baumannii-ʧʨʦʜʫʮʝʥʪʠ MɓL ʚʠʷʚʠʣʠʩʷ ʯʫʪʣʠʚʠʤʠ ʪʽʣʴʢʠ 

ʜʦ ʢʘʨʙʘʧʝʥʝʤʽʚ ʪʘ ʛʝʥʪʘʤʽʮʠʥʫ: 25,0Ñ21,7% ʪʘ 50,0Ñ25,0%  ʯʫʪʣʠʚʠʭ ʰʪʘʤʽʚ 

ʚʽʜʧʦʚʽʜʥʦ. ʇʨʠ ʮʴʦʤʫ ʰʪʘʤʠ-ʥʝʧʨʦʜʫʮʝʥʪʠ ʚʩʽ ʙʫʣʠ ʯʫʪʣʠʚʽ ʜʦ ʽʤʽʧʝʥʝʤʫ ʪʘ 

ʤʝʨʦʧʝʥʝʤʫ, ʥʝʪʽʣʤʽʮʠʥʫ ʪʘ ʛʝʥʪʘʤʽʮʠʥʫ. ɸʤʽʢʘʮʠʥ ʧʨʦʷʚʣʷʚ ʘʢʪʠʚʥʽʩʪʴ ʚ 

66,7Ñ27,2% ʚʠʧʘʜʢʽʚ. ʈʝʰʪʘ ʘʥʪʠʙʽʦʪʠʢʽʚ ʧʨʦʷʚʣʷʣʘ ʘʢʪʠʚʥʽʩʪʴ ʚ ʦʜʥʽʡ ʪʨʝʪʠʥʽ 

ʚʠʧʘʜʢʽʚ - 33,3Ñ27,2  %.ɺ ʛʨʫʧʽ ʜʦʩʣʽʜʞʝʥʠʭ ʰʪʘʤʽʚ ʅʌɻʅɹ, ʚʠʜʽʣʝʥʠʭ ʟ ʨʘʥ ʫ 

ʧʘʮʽʻʥʪʽʚ ʟ ʭʽʨʫʨʛʽʯʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ, ʚʠʷʚʣʝʥʠʡ ʚʠʩʦʢʠʡ ʚʽʜʩʦʪʦʢ 

ʧʦʣʽʨʝʟʠʩʪʝʥʪʥʠʭ ʰʪʘʤʽʚ.  
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ɺʠʩʥʦʚʦʢ. ʥʘ ʩʴʦʛʦʜʥʽ, ʩʝʨʝʜ ʟʙʫʜʥʠʢʽʚ ʨʘʥʦʚʠʭ ʽʥʬʝʢʮʽʡ ʫ ʭʽʨʫʨʛʽʯʥʠʭ 

ʭʚʦʨʠʭ ʧʨʠʩʫʪʥʷ ʟʥʘʯʥʘ ʯʘʩʪʢʘ ʰʪʘʤʽʚ, ʚʠʩʦʢʦʨʝʟʠʩʪʝʥʪʥʠʭ ʜʦ ʢʣʽʥʽʯʥʦ 

ʚʘʞʣʠʚʠʭ ʛʨʫʧ ʘʥʪʠʙʽʦʪʠʢʽʚ. ʊʝʨʘʧʽʷ ʙʝʪʘ-ʣʘʢʪʘʤʥʠʤʠ ʘʥʪʠʙʽʦʪʠʢʘʤʠ, 

ʚʢʣʶʯʘʶʯʠ ʢʘʨʙʘʧʝʥʝʤʠ, ʤʦʞʝ ʙʫʪʠ ʥʝʝʬʝʢʪʠʚʥʦʶ ʯʝʨʝʟ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʨʦʟʧʦʚʩʶʜʞʝʥʦʩʪʽ ʮʝʬʘʣʦʩʧʦʨʠʥʘʟ ʪʘ ʢʘʨʙʘʧʝʥʝʤʘʟ, ʪʦʤʫ ʧʨʠʟʥʘʯʝʥʥʷ ʮʠʭ 

ʧʨʝʧʘʨʘʪʽʚ ʧʦʪʨʝʙʫʻ ʜʦʜʘʪʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘʷʚʥʦʩʪʽ ʫ ʟʙʫʜʥʠʢʘ ʙʝʪʘ-

ʣʘʢʪʘʤʘʟ ʪʘ ʾʭ ʪʠʧʫ. 
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ʆʉʊɽʆʇʆʈʆɿ ʗʂ ʋʉʂʃɸɼʅɽʅʅʗ ʍʈʆʅɯʏʅʆɻʆ ʇɸʅʂʈɽɸʊʀʊʋ 

 

ɺôʶʥ ʊʝʪʷʥʘ ɯʚʘʥʽʚʥʘ, 

ʢ.ʤ.ʥ., ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʟʘʛʘʣʴʥʦʾ ʧʨʘʢʪʠʢʠ 

ʩʽʤʝʡʥʦʾ ʤʝʜʠʮʠʥʠ ʪʘ ʚʥʫʪʨʽʰʥʽʭ ʭʚʦʨʦʙ 

ʉʝʤʝʥʝʥʢʦ ɺʣʘʜʠʩʣʘʚ ɸʥʜʨʽʡʦʚʠʯ, 

ʏʘʛʦʚʝʮʴ ɸʣʽʥʘ ʖʨʽʾʚʥʘ 

ʩʪʫʜʝʥʪʠ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʍʨʦʥʽʯʥʠʡ ʧʘʥʢʨʝʘʪʠʪ - ʜʦʩʠʪʴ ʧʦʰʠʨʝʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʢʦʞʝʥ 

ʨʽʢ ʚʽʜʤʽʯʘʻʪʴʩʷ ʨʽʩʪ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʪʘ ʪʝʥʜʝʥʮʽʷ ʜʦ çʦʤʦʣʦʜʞʝʥʥʷè (ʩʝʨʝʜʥʽʡ 

ʚʽʢ ʟʘʭʚʦʨʶʚʘʥʥʷ ʟʤʝʥʰʠʚʩʷ ʥʘ 11 ʨʦʢʽʚ). 

ʉʝʨʝʜ ʫʩʢʣʘʜʥʝʥʴ ʭʨʦʥʽʯʥʦʛʦ ʧʘʥʢʨʝʘʪʠʪʫ ʩʣʽʜ ʚʠʜʽʣʠʪʠ ʚʪʦʨʠʥʥʠʡ 

ʦʩʪʝʦʧʦʨʦʟ, ʷʢʠʡ ʨʦʟʚʠʚʘʻʪʴʩʷ ʚ ʥʘʩʣʽʜʦʢ ʧʦʨʫʰʝʥʥʷ ʧʨʦʮʝʩʽʚ ʪʨʘʚʣʝʥʥʷ ʪʘ 

ʝʥʜʦʢʨʠʥʥʠʭ ʬʫʥʢʮʽʡ. ʅʘʨʘʟʽ ʧʨʦʙʣʝʤʘ ʦʩʪʝʦʧʦʨʦʟʫ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ 

ʟʥʘʯʫʱʠʭ ʟ ʙʦʢʫ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. ɾʽʥʢʠ ʧʽʩʣʷ 45 ʨʦʢʽʚ ʧʨʦʚʦʜʷʪʴ ʫ ʣʽʢʘʨʥʷʭ 

ʙʽʣʴʰʝ ʯʘʩʫ ʯʝʨʝʟ ʦʩʪʝʦʧʦʨʦʟ, ʥʽʞ ʫ ʟʚôʷʟʢʫ ʽʟ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ, ʽʥʬʘʨʢʪʦʤ 

ʤʽʦʢʘʨʜʫ ʪʘ ʨʘʢʦʤ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʽʩʪʦʨʽʾ ʭʚʦʨʦʙ ʟ ʭʨʦʥʽʯʥʠʤ ʧʘʥʢʨʝʘʪʠʪʦʤ, 

ʪʘ ʚʩʪʘʥʦʚʠʪʠ ʯʘʩʪʦʪʫ ʚʽʨʦʛʽʜʥʦʩʪʽ ʚʪʦʨʠʥʥʦʛʦ ʦʩʪʝʦʧʦʨʦʟʫ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɺ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʙʫʣʦ ʦʧʨʘʮʴʦʚʘʥʦ 24 ʽʩʪʦʨʽʾ 

ʭʚʦʨʦʙ ʟ ʜʽʘʛʥʦʟʦʤ ʭʨʦʥʽʯʥʠʡ ʧʘʥʢʨʝʘʪʠʪ. ʉʝʨʝʜʥʽʡ ʚʽʢ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʭʚʦʨʠʭ 

ʩʪʘʥʦʚʠʚ 41,3Ñ 2,1 ʨʦʢʠ, ʘ ʪʨʠʚʘʣʽʩʪʴ ʟʘʭʚʦʨʶʚʘʥʥʷ ʚʽʜ 2,5 ʜʦ 12 ʨʦʢʽʚ. ʉʝʨʝʜ 

ʥʠʭ 16 ʭʚʦʨʠʭ ʙʫʣʠ ʞʽʥʢʠ (66,6%), 8 ï ʯʦʣʦʚʽʢʠ (33,4%). ʆʮʽʥʢʫ ʩʧʨʷʤʦʚʘʥʦʩʪʽ 

ʟʤʽʥ ʤʝʪʘʙʦʣʽʟʤʫ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʫ ʭʚʦʨʠʭ ʟ ʭʨʦʥʽʯʥʠʤ ʧʘʥʢʨʝʘʪʠʪʦʤ 

ʟʜʽʡʩʥʶʚʘʣʠ ʰʣʷʭʦʤ ʘʥʘʣʽʟʫ ʩʪʘʥʫ ʢʘʣʴʮʽʻʚʦʛʦ ʦʙʤʽʥʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʠʟʥʘʯʝʥʥʷ ʽʦʥʘ ʢʘʣʴʮʽʶ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʙʽʦʭʽʤʽʯʥʠʤ ʤʝʪʦʜʦʤ (PLIVA-

Lachema). ɸ ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʦʩʪʝʦʢʘʣʴʮʠʥʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ 

(ʤʝʪʦʜʦʤ ɯʌɸ çELISAè). ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʦʙʨʦʙʣʷʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ çSTATISTICAè. 
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ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʘʥʘʣʽʟʽʚ ʧʘʮʽʻʥʪʽʚ ʥʘ ʚʤʽʩʪ 

ʟʘʛʘʣʴʥʦʛʦ ʢʘʣʴʮʽʶ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ, ʫ 16 ʭʚʦʨʠʭ ʙʫʣʦ ʚʽʜʤʽʯʝʥʦ ʟʤʝʥʰʝʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʜʦ 2,02Ñ0,01 ʤʤʦʣʴ/ʣ, (ʧʨʠ ʥʦʨʤʽ 2,15-2,5 ʤʤʦʣʴ/ʣ), ʱʦ ʤʦʞʝ 

ʚʢʘʟʫʚʘʪʠ ʥʘ ʨʝʟʫʣʴʪʘʪ ʧʦʨʫʰʝʥʥʷ ʚʩʤʦʢʪʫʚʘʥʥʷ ʢʘʣʴʮʽʶ ʚ ʪʦʥʢʦʤʫ 

ʢʠʰʝʯʥʠʢʫ, ʦʙʫʤʦʚʣʝʥʦʛʦ ʧʦʨʫʰʝʥʥʷʤ ʧʨʦʮʝʩʽʚ ʪʨʘʚʣʝʥʥʷ. ɺ ʪʘʢʦʤʫ ʨʘʟʽ 

ʨʦʟʚʠʪʦʢ ʤʘʣʴʜʠʛʝʩʪʽʾ ʪʘʢʦʞ ʟʤʝʥʰʫʻ ʥʘʜʭʦʜʞʝʥʥʷ ʚʽʪʘʤʽʥʫ D, ʱʦ ʧʦʩʠʣʶʻ 

ʛʽʧʦʢʘʣʴʮʽʻʤʽʶ. ʌʝʨʤʝʥʪʠ ʧʽʜʰʣʫʥʢʦʚʦʾ ʩʠʥʪʝʟʫʶʪʴʩʷ ʟ ʜʦʧʦʤʦʛʦʶ ʽʦʥʽʚ 

ʢʘʣʴʮʽʶ, ʘ ʧʨʠ ʛʽʧʦʢʘʣʴʮʽʻʤʽʾ ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ ʝʢʟʦʢʨʠʥʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʦʨʛʘʥʫ, 

ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʭʦʜʫ ʢʘʣʴʮʽʶ ʟ ʜʝʧʦ ï ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʥʘʩʣʽʜʢʦʤ ʯʦʛʦ ʻ 

ʦʩʪʝʦʧʦʨʦʟ. 

ɼʦʩʣʽʜʠʚʰʠ ʚʤʽʩʪ ʦʩʪʝʦʢʘʣʴʮʠʥʫ ʚ ʩʠʚʦʨʦʪʢʽ ʢʨʦʚʽ (ʽʥʪʝʨʚʘʣʦʤ ʥʦʨʤʠ 

ʜʣʷ ʦʩʪʝʦʢʘʣʴʮʠʥʫ ʚʚʘʞʘʣʠ ʧʨʦʤʽʞʦʢ ʚʽʜ 14,7 ʜʦ 26,0 ʥʛ /ʤʣ) ʫ ʭʚʦʨʠʭ ʥʘ 

ʭʨʦʥʽʯʥʠʡ ʧʘʥʢʨʝʘʪʠʪ ʧʦʢʘʟʥʠʢ ʦʩʪʝʦʢʘʣʴʮʠʥʫ ʙʫʚ ʚʠʱʠʤ ʟʘ ʥʦʨʤʫ ʫ 3 ʦʩʽʙ, ʫ 9 

ʧʘʮʽʻʥʪʽʚ ʚʤʽʩʪ ʧʦʢʘʟʥʠʢʘ ʣʝʞʘʚ ʫ ʤʝʞʘʭ ʥʦʨʤʠ ʪʘ ʫ 12 ʙʫʚ ʥʠʞʯʠʤ ʟʘ ʥʦʨʤʫ. 

ɺʠʩʥʦʚʢʠ. ʍʨʦʥʽʯʥʠʡ ʧʘʥʢʨʝʘʪʠʪ ʻ ʧʨʠʯʠʥʦʶ ʧʦʨʫʰʝʥʥʷ ʧʝʨʝʙʫʜʦʚʠ 

ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʟʘ ʨʘʭʫʥʦʢ ʤʘʣʴʜʠʛʝʩʪʽʾ ʪʘ ʧʽʜʚʠʱʝʥʦʛʦ ʚʠʚʝʜʝʥʥʷ ʢʘʣʴʮʽʶ. 

ʎʝ ʻ ʧʨʠʚʠʜʦʤ ʜʣʷ ʢʦʨʝʢʮʽʾ ʜʽʻʪʠ ʭʚʦʨʠʭ ʟ ʭʨʦʥʽʯʥʠʤ ʧʘʥʢʨʝʘʪʠʪʦʤ ʪʘ 

ʧʦʧʝʨʝʜʞʝʥʥʷ ʮʴʦʛʦ ʫʩʢʣʘʜʥʝʥʥʷ. ʧʦʪʝʥʮʽʶʻ ʚʠʭʽʜ ʢʘʣʴʮʽʶ ʽʟ ʜʝʧʦ. 

ʊʘʢ, ʫ 50% ʧʘʮʽʻʥʪʽʚ ʟ ʭʨʦʥʽʯʥʠʤ ʧʘʥʢʨʝʘʪʠʪʦʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ 

ʧʦʢʘʟʥʠʢʘ ʦʩʪʝʦʢʘʣʴʮʠʥʫ, ʨʽʚʝʥʴ ʷʢʦʛʦ ʧʦʢʘʟʫʻ ʘʢʪʠʚʥʽʩʪʴ ʦʩʪʝʦʙʣʘʩʪʽʚ ʪʘ 

ʧʨʦʮʝʩʠ ʩʠʥʪʝʟʫ ʢʽʩʪʢʠ. 

  



115 

ʇɸʊʆʃʆɻʀʏɽCʂʀɽ ʉʆʉʊʆʗʅʀʗ ɿʋɹʆ-ʏɽʃʖʉʊʅʆʁ ʉʀʉʊɽʄʓ, 

ɺʓʗɺʃɽʅʅʓɽ ʋ ʅɸʉɽʃɽʅʀʗ ʇʆɿɼʅɽɻʆ ʉʈɽɼʅɽɺɽʂʆɺʔʗ 

ʉ ʊɽʈʈʀʊʆʈʀʀ ʉʆɺʈɽʄɽʅʅʆʁ ʇʆʃʊɸɺʓ 

(ʇʆ ɸʅʊʈʆʇʆʃʆɻʀʏɽʉʂʀʄ ʄɸʊɽʈʀɸʃɸʄ) 

 

ʂʘʩʴʢʦʚʘ ʃʶʜʤʠʣʘ ʌʝʜʦʨʦʚʥʘ, 

ʜ.ʤ.ʥ., ʧʨʦʬʝʩʩʦʨ 

ʄʦʨʛʫʥ ʅʘʪʘʣʴʷ ɸʥʘʪʦʣʴʝʚʥʘ, 

ʢ.ʤ.ʥ., ʘʩʩʠʩʪʝʥʪ 

ʏʫʧʨʠʥʘ ʃʝʦʥʠʜ ʌʝʜʦʨʦʚʠʯ, 

ʢ.ʤ.ʥ., ʜʦʮʝʥʪ 

ɸʨʪʝʤʴʝʚ ɸʥʜʨʝʡ ɺʣʘʜʠʩʣʘʚʦʚʠʯ 

ʢ.ʤ.ʥ., ʘʩʩʠʩʪʝʥʪ 

ʂʫʣʠʥʠʯ ʄʘʨʠʥʘ ɻʨʠʛʦʨʴʝʚʥʘ 

ʘʩʩʠʩʪʝʥʪ 

ʇʦʣʪʘʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʇʦʣʪʘʚʘ, ʋʢʨʘʠʥʘ 

 

ʈʘʙʦʪʘ ʷʚʣʷʝʪʩʷ ʬʨʘʛʤʝʥʪʦʤ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʪʝʤʘʪʠʢʠ 

ʢʘʬʝʜʨʳ ʜʝʪʩʢʦʡ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ ʩ ʧʨʦʬʠʣʘʢʪʠʢʦʡ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʇʦʣʪʘʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ (ʋʢʨʘʠʥʘ): çʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ 

ʣʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʪʚʝʨʜʳʭ ʪʢʘʥʝʡ ʟʫʙʦʚ ʠ ʪʢʘʥʝʡ ʧʘʨʦʜʦʥʪʘ ʥʘ ʬʦʥʝ 

ʩʦʤʘʪʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʠ ʫ ʜʝʪʝʡ ʩ ʫʯʝʪʦʤ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ 

ʠ ʧʩʠʭʦ-ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘè (ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʡ ʥʦʤʝʨ: 

ˉ 0119U102852). 

ɺʚʝʜʝʥʠʝ./Introductions. ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʨʘʟʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʢʘʨʠʝʩʘ 

ʧʦʟʚʦʣʠʪ ʧʦʩʪʨʦʠʪʴ ʦʙʦʩʥʦʚʘʥʥʫʶ ʧʨʦʬʠʣʘʢʪʠʢʫ ʵʪʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʛʦ 

ʟʘʙʦʣʝʚʘʥʠʷ. ʆʜʥʘʢʦ, ʢʘʢ ʛʦʚʦʨʠʣ ʃʝʩʛʘʬʪ ʇ.ʌ. ï çʧʨʠʤʝʥʝʥʠʝ ʦʜʥʦʦʙʨʘʟʥʦʛʦ 

ʤʝʪʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʠʪʴ ʩʫʱʝʩʪʚʝʥʥʳʝ ʥʘʫʯʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳè. 

ʀʟʫʯʝʥʠʝ ʟʫʙʦʚ ʫ ʜʨʝʚʥʠʭ ʥʘʩʝʣʴʥʠʢʦʚ ʧʦ ʘʥʪʨʦʧʦʣʦʛʠʯʝʩʢʠʤ 

ʤʘʪʝʨʠʘʣʘʤ ʦʜʠʥ ʠʟ ʥʝʦʙʭʦʜʠʤʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʨʠʝʩʘ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʪʘ ʨʘʙʦʪʘ ʧʦʣʝʟʥʘ ʜʣʷ ʠʟʫʯʝʥʠʷ ʢʘʨʠʝʩʘ ʚ ʩʦʚʨʝʤʝʥʥʦʤ 

ʨʘʟʨʝʟʝ ʵʪʦʡ ʥʘʩʫʱʥʦʡ ʧʨʦʙʣʝʤʳ. ʇʦʵʪʦʤʫ ʘʢʪʫʘʣʴʥʦ ʠʟʫʯʘʪʴ ʦʪʢʣʦʥʝʥʠʷ ʦʪ 

ʥʦʨʤʳ ʨʘʟʚʠʪʠʷ ʚ ʩʢʝʣʝʪʘʭ ʨʘʟʥʦʚʨʝʤʝʥʥʳʭ ʩʦʦʙʱʝʩʪʚ. 

ʎʝʣʴ./Aim. ʀʟʫʯʠʪʴ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʩʦʩʪʦʷʥʠʷ ʪʚʝʨʜʳʭ ʪʢʘʥʝʡ ʟʫʙʦʚ ʫ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʧʦʟʜʥʝʛʦ ʩʨʝʜʥʝʚʝʢʦʚʴʷ ʝʚʨʦʧʝʡʩʢʦʡ ʠʩʪʦʨʠʠ (ʩʝʨʝʜʠʥʘ, ʢʦʥʝʮ 

II ʪʳʩ. ʥ.ʵ.), ʩ ʪʝʨʨʠʪʦʨʠʠ ʩʦʚʨʝʤʝʥʥʦʡ ʇʦʣʪʘʚʳ ʧʦ ʩʢʝʣʝʪʠʨʦʚʘʥʳʤ ʦʩʪʘʥʢʘʤ ʠ 

ʚ ʩʚʷʟʠ ʩ ʢʦʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ. 

ɺ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʭʦʜʠʣʘ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʣʠʯʥʦʩʪʠ ʥʘ ʧʨʝʜʤʝʪ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢʦʩʪʷʢʘ ʦʜʥʦʤʫ ʠʣʠ ʙʦʣʝʝ ʣʶʜʷʤ, ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʣʦ-

ʚʦʟʨʘʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʚʠʪʠʷ ʢʦʩʪʥʦʡ ʪʢʘʥʠ, ʧʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʬʠʟʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʧʘʪʦʣʦʛʠʠ ʚ ʩʚʷʟʠ ʩ ʙʠʦ-

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʢʨʠʪʝʨʠʷʤʠ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ./Materials and methods. ɼʣʷ ʘʥʘʣʠʟʘ ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʦʩʪʥʳʝ ʦʩʪʘʥʢʠ ʥʘʩʝʣʝʥʠʷ ʧʦʟʜʥʝʩʨʝʜʥʝʚʝʢʦʚʦʛʦ ʚʨʝʤʝʥʠ, 

ʦʩʪʘʚʠʚʰʝʛʦ ʤʦʛʠʣʴʥʠʢ XVI-XVII ʚʚ. ʚ ʛ. ʇʦʣʪʘʚʝ (ʦʩʥʦʚʥʘʷ ʛʨʫʧʧʘ), 

ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʦʭʨʘʥʥʳʭ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʭ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʨʘʩʢʦʧʦʢ 

2021 ʛ. 

75 ʩʢʝʣʝʪʦʚ ʚʟʨʦʩʣʳʭ ʣʶʜʝʡ (30 ʞʝʥʩʢʠʭ ʠ 45 ʤʫʞʩʢʠʭ ï ʚʩʝʛʦ ʟʫʙʦʚ 

2327, ʛʜʝ 926 ʞʝʥʩʢʠʭ ʠ 1401 ï ʤʫʞʩʢʠʭ). ɸʥʪʨʦʧʦʣʦʛʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ 

ʨʘʟʨʫʰʝʥ, ʨʘʟʨʦʟʥʝʥ, ʥʠ ʚ ʦʜʥʦʤ ʩʣʫʯʘʝ ʥʝʪ ʧʦʣʥʳʭ ʢʦʩʪʷʢʦʚ (ʚ ʥʘʣʠʯʠʠ, ʚ 

ʦʩʥʦʚʥʦʤ ʯʝʨʝʧʘ, ʯʘʩʪʠ ʣʠʮʝʚʦʛʦ ʩʢʝʣʝʪʘ, ʜʣʠʥʥʳʝ ʢʦʩʪʠ ʠ ʠʭ ʬʨʘʛʤʝʥʪʳ, ʪ.ʝ., 

ʩʪʝʧʝʥʴ ʩʦʭʨʘʥʥʦʩʪʠ ʦʯʝʥʴ ʧʣʦʭʘʷ). 

ʆʜʥʘʢʦ, ʦʜʦʥʪʦʣʦʛʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʭʦʨʦʰʦ ʩʦʭʨʘʥʠʣʩʷ. ɺ ʘʥʘʣʠʟʝ ʙʳʣʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʩʝ ʟʫʙʳ (100%), ʢʦʪʦʨʳʝ ʠʤʝʣʠʩʴ ʧʨʠ ʞʠʟʥʠ ʠʥʜʠʚʠʜʦʚ. 

ʉʦʩʪʦʷʥʠʝ ʪʚʝʨʜʳʭ ʪʢʘʥʝʡ ʞʝʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʦʮʝʥʠʚʘʝʤ ʢʘʢ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ. 

ɼʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʦʙʱʝʩʦʤʘʪʠʯʝʩʢʦʡ ʠ ʧʘʪʦʣʦʛʠʠ ʪʚʝʨʜʳʭ 

ʪʢʘʥʝʡ ʦʨʛʘʥʦʚ ʧʦʣʦʩʪʠ ʨʪʘ ʠ ʩʢʝʣʝʪʘ ʜʨʝʚʥʠʭ ʣʶʜʝʡ, ʙʳʣʠ ʧʨʠʚʣʝʯʝʥʳ ʨʘʥʝʝ 

ʠʟʫʯʝʥʥʳʝ ʘʥʪʨʦʧʦʣʦʛʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ 79 ʤʫʞʯʠʥ ʠ 39 ʞʝʥʱʠʥ 

(ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ) ʩʨʝʜʥʝʚʝʢʦʚʦʡ ʵʧʦʭʠ (ʚʩʝʛʦ 118 ʩʢʝʣʝʪʦʚ ï 3754 ʟʫʙʘ, ʠʟ 
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ʢʦʪʦʨʳʭ 1203 ï ʞʝʥʩʢʠʭ, 2478 ï ʤʫʞʩʢʠʭ). ʉʢʝʣʝʪʳ ʧʦʣʥʳʝ, ʭʦʨʦʰʝʡ 

ʩʦʭʨʘʥʥʦʩʪʠ ʩ ʧʦʣʥʦʡ ʟʫʙʦʯʝʣʶʩʪʥʦʡ ʦʙʣʘʩʪʴʶ. ʆʥʠ ʦʙʥʘʨʫʞʝʥʳ ʚ ʭʦʜʝ 

ʦʭʨʘʥʥʳʭ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʧʦʟʜʥʝʩʨʝʜʥʝʚʝʢʦʚʳʭ ʢʫʣʴʪʫʨʥʳʭ 

ʢʦʤʧʣʝʢʩʘʭ ʛ. ʇʦʣʪʘʚʘ (ʨʘʩʢʦʧʢʠ 1989-2012 ʛʛ.), ʠ ʥʘʭʦʜʷʪʩʷ ʚ ʟʘʧʘʩʥʠʢʘʭ 

ʇʦʣʪʘʚʩʢʦʛʦ ʢʨʘʝʚʝʜʯʝʩʢʦʛʦ ʤʫʟʝʷ ʠʤ. ɺ. ʂʨʠʯʝʚʩʢʦʛʦ. 

ʀʟʫʯʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʘʥʘʣʠʟʘ ʩʢʝʣʝʪʥʦʡ ʪʢʘʥʠ 

ʜʨʝʚʥʠʭ ʣʶʜʝʡ, ʨʘʟʨʘʙʦʪʘʥʥʦʤ ʘʚʪʦʨʘʤʠ ʜʘʥʥʦʡ ʧʫʙʣʠʢʘʮʠʠ ʥʘ ʙʘʟʝ 

ʃʘʙʦʨʘʪʦʨʠʠ ʤʝʜʠʮʠʥʩʢʦʡ ʠ ʠʩʪʦʨʠʯʝʩʢʦʡ ʘʥʪʨʦʧʦʣʦʛʠʠ ʂʦʤʤʫʥʘʣʴʥʦʛʦ 

ʫʯʨʝʞʜʝʥʠʷ çʎʝʥʪʨ ʦʭʨʘʥʳ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʘʤʷʪʥʠʢʦʚ ʘʨʭʝʦʣʦʛʠʠè 

ʇʦʣʪʘʚʩʢʦʛʦ ʦʙʣʘʩʪʥʦʛʦ ʩʦʚʝʪʘ ʠ ʢʘʬʝʜʨʳ ʜʝʪʩʢʦʡ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ 

ʩʪʦʤʘʪʦʣʦʛʠʠ ʩ ʧʨʦʬʠʣʘʢʪʠʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʇʦʣʪʘʚʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

ʆʧʠʩʘʥʠʶ ʧʦʜʣʝʞʘʣʠ: 1) ʞʝʥʩʢʠʝ ʩʢʝʣʝʪʳ, 2) ʤʫʞʩʢʠʝ ʩʢʝʣʝʪʳ. ɺʥʘʯʘʣʝ 

ʧʦʜʘʥʳ ʦʙʱʠʝ ʜʘʥʥʳʝ ʠ ʧʘʪʦʣʦʛʠʷ, ʧʦʪʦʤ ʦʪʢʣʦʥʝʥʠʷ ʟʫʙʦʯʝʣʶʩʪʥʦʡ ʦʙʣʘʩʪʠ, 

ʦʙʥʘʨʫʞʝʥʥʳʝ ʟʫʙʥʳʝ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ./Results and discussion. 

ʆʙʱʠʝ ʜʘʥʥʳʝ ʠ ʦʙʥʘʨʫʞʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʢʦʩʪʷʭ. 

ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʢʦʥʪʠʥʛʝʥʪʘ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ, ʩʦʩʪʘʚʠʣ 30 ʣʝʪ (ʞʝʥʱʠʥ 

ï 28, ʤʫʞʯʠʥ ï 32 ʛʦʜʘ), ʯʪʦ ʩʦʚʧʘʜʘʝʪ ʩʦ ʩʨʝʜʥʠʤ ʯʠʩʣʦʤ ʣʝʪ ʜʦʞʠʪʠʷ 

ʧʦʟʜʥʝʩʨʝʜʥʝʚʝʢʦʚʦʛʦ ʥʘʩʝʣʝʥʠʷ ʩ ʙʣʠʟʣʝʞʘʱʠʭ ʪʝʨʨʠʪʦʨʠʡ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ 

ʧʣʘʥʝʪʳ. ʉʨʝʜʥʠʡ ʨʦʩʪ ʢʦʥʪʠʥʛʝʥʪʘ ʦʧʨʝʜʝʣʠʪʴ ʥʝ ʫʜʘʣʦʩʴ, ʪʘʢ ʢʘʢ ʥʝ ʫʜʘʣʦʩʴ 

ʧʨʦʚʝʩʪʠ ʠʟʤʝʨʝʥʠʝ ʜʣʠʥʥʳ ʪʝʣʘ, ʚ ʩʣʝʜʩʪʚʠʠ, ʥʝ ʧʦʣʥʦʪʳ ʩʢʝʣʝʪʦʚ. 

ʆʧʨʝʜʝʣʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʨʘʚʤ ʢʦʩʪʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʯʝʨʝʧʘ. 

ʉʨʝʜʠ ʞʝʥʱʠʥ ï 18 (55%), ʩʨʝʜʠ ʤʫʞʯʠʥ ï 25 (56%). 

ɺ 2 ʞʝʥʩʢʠʭ ʩʢʝʣʝʪʘʭ (5%) ʠ ʚ 5 ʤʫʞʩʢʠʭ (11%), ʥʘʤʠ ʚʳʷʚʣʝʥʳ 

ʧʨʠʟʥʘʢʠ ʚ ʢʦʩʪʷʭ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʪʚʝʨʜʳʭ ʪʢʘʥʷʭ ʯʝʣʦʚʝʢʘ, 

ʚʦʟʥʠʢʘʶʱʠʤʠ ʩ ʧʦʞʠʣʳʤ ʚʦʟʨʘʩʪʦʤ. 

ɺ ʢʦʩʪʷʭ ʝʱʝ ʦʜʥʦʛʦ ʤʫʞʯʠʥʳ ʥʘʡʜʝʥʳ ʩʣʝʜʳ ʦʙʱʝʩʦʤʘʪʠʯʝʩʢʦʡ 

ʧʘʪʦʣʦʛʠʠ (ʟʘʜʝʨʞʢʘ ʨʘʟʚʠʪʠʷ ʚʩʝʛʦ ʢʦʩʪʥʦʛʦ ʩʢʝʣʝʪʘ). 

ɺʳʷʚʣʝʥʦ 2 ʩʣʫʯʘʷ ʚ ʞʝʥʩʢʠʭ ʩʢʝʣʝʪʘʭ (5%), ʚʦʟʤʦʞʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 
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ʟʫʙʦʚ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʮʝʣʷʭ (ʩʦʮʠʘʣʴʥʳʡ ʤʘʨʢʝʨ, ʦʪʨʘʞʘʶʱʠʡ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʣʶʜʝʡ). 

ʇʨʠʟʥʘʢʦʚ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʩʦʮʠʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʤʫʞʯʠʥ ʚ 

ʦʙʱʝʩʪʚʝ, ʥʘʩʯʠʪʳʚʘʝʪʩʷ 8 ʩʣʫʯʘʝʚ (15%). 

ɿʘʙʦʣʝʚʘʥʠʷ ʠ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʥʦʨʤʳ ʨʘʟʚʠʪʠʷ ʟʫʙʦʯʝʣʶʩʪʥʦʡ ʦʙʣʘʩʪʠ. 

ɺ ʩʨʝʜʝ ʞʝʥʱʠʥ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ, ʟʘʬʠʢʩʠʨʦʚʘʥ ʢʘʨʠʝʩ ʠ ʝʛʦ 

ʦʩʣʦʞʥʝʥʠʷ (ʨʘʟʨʫʰʝʥʠʝ ʢʦʨʦʥʦʢ). ɺʦʟʤʦʞʥʦ ʫʪʨʘʪʳ ʟʫʙʦʚ, ʩʧʨʦʚʦʮʠʨʦʚʘʥʥʳʝ 

ʦʩʣʦʞʥʝʥʠʷʤʠ ʢʘʨʠʝʩʘ. ʅʘʩʯʠʪʳʚʘʝʪʩʷ 12 ʟʫʙʦʚ ʩ ʢʘʨʠʝʩʦʤ, ʩ ʦʩʣʦʞʥʝʥʠʷʤʠ 

ʝʱʝ 7 ʟʫʙʦʚ ʠ 5 ʚʪʦʨʠʯʥʳʭ ʘʜʝʥʪʠʡ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʷ ʩʦʩʪʘʚʠʣʘ 

ï 40% (ʧʦ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ, ʧʨʝʜʣʦʞʝʥʥʳʤ ʵʢʩʧʝʨʪʘʤʠ ɺʆɿ ï 

ʩʨʝʜʥʷʷ), ʠʥʪʝʥʩʠʚʥʦʩʪʴ ï 0,8 (ʧʦ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ, 

ʧʨʝʜʣʦʞʝʥʥʳʤ ɺʆɿ ï ʦʯʝʥʴ ʥʠʟʢʘʷ). 

ʊʨʘʚʤʘ ʟʫʙʦʚ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʚ ʩʢʝʣʝʪʝ ʫ ʦʜʥʦʡ ʞʝʥʱʠʥʳ. 

ʉʣʝʜʳ ʟʘʙʦʣʝʚʘʥʠʡ ʪʢʘʥʝʡ ʧʘʨʦʜʦʥʪʘ ʬʠʢʩʠʨʫʶʪʩʷ ʥʘʙʣʶʜʝʥʠʝʤ ʚ 2 

ʩʢʝʣʝʪʘʭ ʞʝʥʱʠʥ (5%). ɸʥʦʤʘʣʠʠ ʧʨʠʢʫʩʘ, ʥʝ ʩʚʷʟʘʥʥʳʝ ʩ ʫʪʨʘʪʦʡ/ʧʦʪʝʨʝʡ 

ʟʫʙʦʚ, ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʳ ʚ 7 ʞʝʥʩʢʠʭ ʯʝʨʝʧʘʭ (13%). 

ɺ ʞʝʥʩʢʦʡ ʩʝʨʠʠ ʫʩʪʘʥʦʚʣʝʥʦ 3 ʩʣʫʯʘʷ ʛʠʧʦʜʦʥʪʠʠ (7%). 

ɺ ʤʫʞʩʢʦʡ ʧʦʜʛʨʫʧʧʝ, ʦʩʥʦʚʥʦʡ ʩʝʨʠʠ, ʚʳʷʚʣʝʥʳ 7 ʩʣʫʯʘʝʚ (14%), 

ʚʦʟʤʦʞʥʳʭ ʧʦʪʝʨʴ ʟʫʙʦʚ ʧʦ ʧʦʚʦʜʫ ʢʘʨʠʝʩʘ. ɺʩʝʛʦ ʢʘʨʠʝʩʘ ʠ ʝʛʦ ʦʩʣʦʞʥʝʥʠʡ 

(ʨʘʟʨʫʰʝʥʥʳʝ ʟʫʙʳ) ʥʘʩʯʠʪʳʚʘʝʪʩʷ 28 ʩʣʫʯʘʝʚ (18 ʦʩʣʦʞʥʝʥʥʦʛʦ ʢʘʨʠʝʩʘ ʚ ʪʦʤ 

ʯʠʩʣʝ). ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʤʫʞʩʢʦʡ ʘʥʪʨʦʧʦʣʦʛʠʯʝʩʢʦʡ 

ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣʘ ï 80 % (ʧʦ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ, 

ʧʨʝʜʣʦʞʝʥʥʳʤ ɺʆɿ ï ʩʨʝʜʥʷʷ), ʠʥʪʝʥʩʠʚʥʦʩʪʴ ï 0,8 (ʧʦ ʩʦʚʨʝʤʝʥʥʳʤ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ, ʧʨʝʜʣʦʞʝʥʥʳʤ ɺʆɿ ï ʦʯʝʥʴ ʥʠʟʢʘʷ). 

ʊʨʘʚʤʘ ʟʫʙʦʚ (ʧʝʨʝʣʦʤ ʢʦʨʦʥʢʠ ʚ ʧʨʝʜʝʣʘʭ ʵʤʘʣʠ, ʜʝʥʪʠʥʘ) 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʘ ʚ 7 ʩʣʫʯʘʷʭ (14%). ʉʣʝʜʳ ʧʘʨʦʜʦʥʪʦʧʘʪʠʠ ʚʳʷʚʣʝʥʳ ʫ 11 

ʤʫʞʩʢʠʭ ʩʢʝʣʝʪʦʚ (22%), ʘʥʦʤʘʣʠʠ ʧʨʠʢʫʩʘ ï ʚ 20 ʩʣʫʯʘʷʭ (43%), ʚ ʪʦʤ ʯʠʩʣʝ, 

ʚʳʟʚʘʥʥʳʭ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ ʫʪʨʘʪʦʡ ʟʫʙʦʚ. 

ɻʠʧʦʜʦʥʪʠʷ ʫʩʪʘʥʦʚʣʝʥʘ ʚ 5 ʯʝʨʝʧʘʭ (11%) ʯʣʝʥʦʚ ʤʫʞʩʢʦʡ ʛʨʫʧʧʳ. 

ɺ ʧʝʨʠʦʜ ʩʨʝʜʥʝʚʝʢʦʚʴʷ, ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ (ʦʙʱʝʡ, ʜʣʷ ʤʫʞʯʠʥ ʠ 
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ʞʝʥʱʠʥ), ʢʘʨʠʝʩ ʠ ʝʛʦ ʦʩʣʦʞʥʝʥʠʷ ʚʩʪʨʝʯʝʥʳ ʚ 40 ʩʢʝʣʝʪʘʭ (59%), 12 ʞʝʥʱʠʥ 

(20%) ʠ 28 ʤʫʞʯʠʥ (44%). ʅʘʩʯʠʪʳʚʘʝʪʩʷ 28 ʢʘʨʠʦʟʥʳʭ ʟʫʙʦʚ, ʧʨʦʪʠʚ 30 

ʩʣʫʯʘʝʚ ʝʛʦ ʦʩʣʦʞʥʝʥʠʡ, ʛʜʝ ʤʥʦʛʠʝ ʟʫʙʳ ʩ ʧʦʣʥʦʩʪʴʶ ʨʘʟʨʫʰʝʥʥʦʡ 

ʢʦʨʦʥʢʦʚʦʡ ʯʘʩʪʴʶ, (ʯʠʩʣʦ ʦʩʣʦʞʥʝʥʠʡ ʧʨʝʚʘʣʠʨʫʶʪ ʥʘʜ ʯʠʩʣʦʤ ʩʘʤʦʛʦ 

ʢʘʨʠʝʩʘ). 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʦʙʱʝʡ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ (ʫ ʞʝʥʱʠʥ ʠ ʤʫʞʯʠʥ 

ʩʦʩʪʘʚʠʣʘ) ï 60%. ʇʦ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ, ʧʨʝʜʣʦʞʝʥʥʳʤ ɺʆɿ ï 

ʩʨʝʜʥʷʷ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ï 0,8 (ʧʦ ʧʨʝʜʣʦʞʝʥʠʶ ɺʆɿ ï ʦʯʝʥʴ ʥʠʟʢʘʷ). 

ɸʙʩʦʣʶʪʥʦʝ ʙʦʣʴʰʠʥʩʪʚʦ ʩʣʫʯʘʝʚ ʦʩʣʦʞʥʝʥʠʡ, ʯʝʤ ʢʘʨʠʝʩʘ ʢʘʢ ʪʘʢʦʚʦʛʦ. 

ʀ ʩʨʝʜʠ ʢʘʨʠʝʩʘ ʧʨʝʦʙʣʘʜʘʶʪ ʛʣʫʙʦʢʠʝ ʧʦʣʦʩʪʠ (37%). 

ɺʳʷʚʣʝʥʦ 29 ʢʘʨʠʦʟʥʳʭ ʧʦʣʦʩʪʝʡ, ʛʜʝ ʤʦʛʣʘ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ, ʟʘʥʠʤʘʝʤʘʷ ʧʦʣʦʩʪʴʶ. ʅʘʙʣʶʜʘʣʠ ʚʩʝ ʧʷʪʴ ʢʣʘʩʩʦʚ ʢʘʨʠʝʩʘ ʧʦ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ɹʣʵʢʘ: I ʢʣʘʩʩ ï 2 ʧʦʣʦʩʪʠ (4%); II ʢʣʘʩʩ ï 21 (85%); III ʢʣʘʩʩ ï 

3, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ (5%), IV ʢʣʘʩʩ ï 1 (2%); V ʢʣʘʩʩ ï 2 (4%). 

ʂʨʦʤʝ ʢʘʨʠʦʟʥʳʭ ʧʦʣʦʩʪʝʡ ʚ ʢʦʨʦʥʢʘʭ ʟʫʙʦʚ ʚʳʷʚʣʝʥʳ ʧʦʣʦʩʪʠ ʚ 

ʮʝʤʝʥʪʝ ʢʦʨʥʷ ï 7 ʩʣʫʯʘʝʚ. ʀʭ, ʜʣʷ ʫʜʦʙʩʪʚʘ ʦʧʠʩʘʥʠʷ, ʥʘʟʚʘʣʠ çʦʙʲʝʜʠʥʝʥʥʳʝ 

ʧʦʣʦʩʪʠè, ʪʘʢ ʢʘʢ ʦʥʠ ʩʦʚʤʝʱʝʥʳ ʩ ʢʘʨʠʦʟʥʳʤʠ ʧʦʣʦʩʪʷʤʠ ʜʨʫʛʠʭ ʢʣʘʩʩʦʚ. 

ʉʦʟʜʘʝʪʩʷ ʦʙʱʝʝ ʚʧʝʯʘʪʣʝʥʠʝ, ʯʪʦ ʢʘʨʠʝʩ, ʥʘʯʠʥʘʣʩʷ ʚ ʢʦʨʥʝ ʟʫʙʘ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʷʣʩʷ ʥʘ ʜʨʫʛʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʟʫʙʦʚ. ɿʘʤʝʪʥʦ, ʯʪʦ, ʢʘʨʠʝʩ ʚ ʵʧʦʭʫ 

ʩʨʝʜʥʝʚʝʢʦʚʴʷ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʧʨʦʮʝʩʩ ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʩʪʘʨʰʝʛʦ 

ʚʦʟʨʘʩʪʘ (ʦʪ 40 ʣʝʪ). ʉʨʝʜʠ ʠʩʩʣʝʜʦʚʘʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʩ ʢʘʨʠʝʩʦʤ, ʤʦʣʦʞʝ 40 

ʣʝʪ, ʚʩʪʨʝʯʝʥʦ ʪʦʣʴʢʦ 7 ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ (11%). ʕʪʦ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʢʘʨʠʝʩ ʢʘʢ 

ʟʘʙʦʣʝʚʘʥʠʝ ʥʝ ʤʦʣʦʜʳʭ ʣʶʜʝʡ. 

ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ, ʨʘʥʝʝ ʠʩʩʣʝʜʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʢʦʩʪʥʦʡ 

ʪʢʘʥʠ, ʵʤʘʣʠ, ʜʝʥʪʠʥʘ, ʮʝʤʝʥʪʘ ʟʫʙʦʚ ʫ ʥʘʩʝʣʝʥʠʷ ʛ. ʇʦʣʪʘʚʳ (ʢʦʥʪʨʦʣʴʥʘʷ 

ʛʨʫʧʧʘ), ʢʦʪʦʨʘʷ ʪʘʢ ʞʝ ʙʳʣʘ ʧʦʜʚʝʨʛʥʫʪʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ ʧʘʪʦʣʦʛʠʠ. 

ɺ ʧʨʦʮʝʥʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ, ʧʦ ʯʠʩʣʫ ʩʣʫʯʘʝʚ ʠ ʧʦ ʬʦʨʤʝ ʧʨʦʷʚʣʝʥʠʷ, 

ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʥʦʨʤʳ ʨʘʟʚʠʪʠʷ ʚ ʜʚʫʭ ʛʨʫʧʧʘʭ (ʦʩʥʦʚʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ) ʦʥʠ 

ʦʢʘʟʘʣʠʩʴ ʪʦʞʜʝʩʪʚʝʥʥʳ. 

ʍʘʨʘʢʪʝʨ ʟʫʙʥʳʭ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʦʪʣʦʞʝʥʠʡ. ʋ ʞʝʥʱʠʥ ʦʩʥʦʚʥʦʡ 
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ʛʨʫʧʧʳ ʚʳʷʚʣʝʥʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʪʠʧʦʚ ʟʫʙʥʳʭ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʥʘʩʣʦʝʥʠʡ ʧʦ 

ʬʦʨʤʝ ʦʭʚʘʪʘ ʧʦʚʝʨʭʥʦʩʪʠ ʟʫʙʦʚ. ʅʦ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʠʤʝʶʱʠʝ ʚʠʜ ʪʦʥʢʦʡ ʣʠʥʠʠ (ʜʠʘʤʝʪʨʦʤ ʥʝ ʙʦʣʝʝ 1 ʤʤ, ʥʘʜ ʫʨʦʚʥʝʤ 

ʟʘʥʠʤʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ), ʨʘʩʧʦʣʘʛʘʶʱʠʝʩʷ ʧʦ ʰʝʡʢʝ ʟʫʙʦʚ. ʊʘʢʘʷ ʞʝ 

ʪʝʥʜʝʥʮʠʷ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʤʫʞʩʢʦʡ ʚʳʙʦʨʢʝ. 

ʀʥʪʝʨʝʩʥʳʤ ʥʘʙʣʶʜʝʥʠʝʤ ʩʯʠʪʘʝʤ ʬʘʢʪ ʦʪʤʝʯʝʥʥʦʛʦ ʧʦʣʥʦʛʦ 

ʩʦʦʪʚʝʪʩʪʚʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʪʚʝʨʜʳʭ ʪʢʘʥʝʡ ʟʫʙʦʚ ʫ ʥʘʩʝʣʝʥʠʷ ʦʩʥʦʚʥʦʡ ʠ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ. ʍʘʨʘʢʪʝʨ ʟʫʙʥʳʭ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʪʘʢ ʞʝ 

ʩʦʚʧʘʜʘʝʪ. 

ɺʳʚʦʜʳ./Conclusion. 

1. ɺʳʷʚʣʝʥʳ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʩʥʦʚʥʳʭ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʥʘʩʝʣʝʥʠʷ ʛ. ʇʦʣʪʘʚʘ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʧʝʨʠʦʜʘ ʧʦʟʜʥʝʛʦ 

ʩʨʝʜʥʝʚʝʢʦʚʴʷ.  

2. ʉʪʦʤʘʪʦʣʦʛʠʯʝʩʢʘʷ ʧʘʪʦʣʦʛʠʷ ʚ ʦʙʝʠʭ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧʘʭ (ʦʩʥʦʚʥʦʡ 

ʠ ʢʦʥʪʨʦʣʴʥʦʡ) ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ, ʧʦ ʦʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʯʪʦ 

ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʩʭʦʜʥʦʩʪʠ ʩʦʮʠʘʣʴʥʦ-ʙʳʪʦʚʳʭ ʫʩʣʦʚʠʡ ʞʠʟʥʠ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʪʦʛʜʘʰʥʝʡ ʇʦʣʪʘʚʳ. 

3. ʇʨʦʷʚʣʝʥʠʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʠ ʚ ʨʘʟʥʳʝ ʠʩʪʦʨʠʯʝʩʢʠʝ 

ʦʪʨʝʟʢʠ ʚʨʝʤʝʥʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʚ ʜʝʣʝ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ 

ʨʠʩʢʘ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ.  

4. ʇʘʪʦʣʦʛʠʯʝʩʢʠʝ ʦʪʢʣʦʥʝʥʠʷ ʷʚʣʷʶʪʩʷ ʠʥʜʠʢʘʪʦʨʦʤ ʦʧʨʝʜʝʣʝʥʠʷ 

ʜʘʚʥʦʩʪʠ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʚʨʝʤʝʥʠ ʟʘʭʦʨʦʥʝʥʠʷ. 
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ʈʆɿɺʀʊʆʂ ʄɽɼʀʏʅʆɰ ʆʉɺɯʊʀ ʋʂʈɸɰʅʀ 

ɺ ɽʃɽʂʊʈʆʅʅʆʄʋ ʌʆʈʄɸʊɯ 

 

ʃʘʭʪʘʜʠʨ ʊʝʪʷʥʘ ɺʘʣʝʨʽʾʚʥʘ 

ʂ.ʤʝʜ.ʥ., ʜʦʮʝʥʪ 

ɼʟʝʚʫʣʴʩʴʢʘ ɯʨʠʥʘ ɺʽʢʪʦʨʽʚʥʘ 

ɼ.ʤʝʜ.ʥ., ʧʨʦʬʝʩʦʨ 

ʊʫʨʙʘʣ ʃʶʜʤʠʣʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ 

ʘʩʠʩʪʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ʆ. ʆ. ɹʦʛʦʤʦʣʴʮʷ 

ʂʘʬʝʜʨʘ ʦʧʠʩʦʚʦʾ ʪʘ ʢʣʽʥʽʯʥʦʾ ʘʥʘʪʦʤʽʾ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ʄʘʰʪʘʙʥʠʡ ʧʨʦʛʨʝʩ ʫ ʛʘʣʫʟʽ ʤʝʜʠʮʠʥʠ ʽ ʧʦʚôʷʟʘʥʝ ʟ ʥʠʤ 

ʩʪʨʽʤʢʝ ʟʙʽʣʴʰʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʣʽʢʘʨʷ ʬʘʭʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʘʢʪʫʘʣʽʟʫʻ ʧʠʪʘʥʥʷ ʧʨʦ ʽʥʥʦʚʘʮʽʾ ʫ ʚʠʱʽʡ ʤʝʜʠʯʥʽʡ ʦʩʚʽʪʽ. ɹʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʚʩʽ 

ʮʽ ʫʤʦʚʠ, ʩʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʻʚʨʦʧʝʡʩʴʢʦʾ ʤʝʜʠʯʥʦʾ ʦʩʚʽʪʠ 

ʧʝʨʝʜʙʘʯʘʶʪʴ ʰʠʨʦʢʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʦʩʚʽʪʫ ʚʠʩʦʢʦʪʝʭʥʦʥʦʣʦʛʽʯʥʦʛʦ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ʅʘʡʙʽʣʴʰʝ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʋʢʨʘʾʥʠ, ʷʢʘ ʚ 

ʫʤʦʚʘʭ ʚʽʜʢʨʠʪʪʷ ʢʦʨʜʦʥʽʚ ʤʽʞ ʜʝʨʞʘʚʘʤʠ ʧʨʦʭʦʜʠʪʴ ʧʨʦʮʝʩ ʧʦʚʥʦʮʽʥʥʦʛʦ 

ʚʭʦʜʞʝʥʥʷ ʚ ʻʜʠʥʠʡ ɭʚʨʦʧʝʡʩʴʢʠʡ ʦʩʚʽʪʥʽʡ ʧʨʦʩʪʽʨ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʝʜʠʯʥʘ ʦʩʚʽʪʘ, ʻʚʨʦʧʝʡʩʴʢʠʡ ʨʽʚʝʥʴ ʦʩʚʽʪʠ, ʦʩʚʽʪʘ ʚ 

ʋʢʨʘʾʥʽ 

 

ɻʦʣʦʚʥʠʤ ʬʘʢʪʦʨʦʤ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʨʽʚʥʷ ʷʢʦʩʪʽ ʚʠʱʦʾ 

ʤʝʜʠʯʥʦʾ ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ ʻ ñtransformation of medical education through 

Decentralized Training Platformsò [5, c. 1138] ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʥʘʚʯʘʣʴʥʠʡ 

ʧʨʦʮʝʩ e-learning (ʝʣʝʢʪʨʦʥʥʦʾ ʦʩʚʽʪʠ). ɺ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ, ʜʝ ʞʠʚʝ ʤʦʣʦʜʝ 

ʧʦʢʦʣʽʥʥʷ ʥʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʤ ʩʪʘʻ ʩʧʽʣʢʫʚʘʥʥʷ ʪʘ ʥʘʚʯʘʥʥʷ ʚ ʨʝʞʠʤʽ online, 

ʱʦ ʷʢʥʘʡʢʨʘʱʝ ʟʘʙʝʟʧʝʯʫʻ ʟʘʩʚʦʻʥʥʷ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, 

ʩʢʦʤʧʦʥʦʚʘʥʦʛʦ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʥʦʚʽʪʥʽʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ 
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ʪʝʭʥʦʣʦʛʽʡ [1, c. 70]. ʆʪʞʝ, ʢʣʘʩʠʯʥʘ ʘʫʜʠʪʦʨʥʘ ʧʽʜʛʦʪʦʚʢʘ ʩʪʫʜʝʥʪʘ-ʤʝʜʠʢʘ, ʱʦ 

ʥʠʥʽ ʽʩʥʫʚʘʣʘ, ʧʨʠ ʝ-ʥʘʚʯʘʥʥʽ ʤʦʞʝ ʙʫʪʠ ʜʦʧʦʚʥʝʥʘ online-ʥʘʚʯʘʥʥʷʤ ʘʙʦ, ʟʘ 

ʧʦʪʨʝʙ, ʧʦʚʥʽʩʪʶ ʟʘʤʽʥʝʥʘ online-ʥʘʯʘʥʥʷʤ. 

ʅʘʡʢʨʘʱʠʤ ʯʠʥʦʤ ʦʨʛʘʥʽʟʦʚʘʥʝ ʽ ʥʘʧʦʚʥʝʥʝ ʚʽʜʧʦʚʽʜʥʠʤ ʷʢʽʩʥʠʤ 

ʢʦʥʪʝʥʪʦʤ ʣʽʢʫʚʘʣʴʥʦ-ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ ʝ-ʥʘʚʯʘʥʥʷ ʟ ʧʝʚʥʦʛʦ 

ʨʦʟʜʽʣʫ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʝ ʜʣʷ ʧʦʚʥʽʩʪʶ 

ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʦʾ ʩʘʤʦʩʪʽʡʥʦʾ ʧʦʟʘʘʫʜʠʪʦʨʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʽʚ ʟʘ ʧʨʠʥʮʠʧʦʤ 

smart education (ʩʤʘʨʪ-ʦʩʚʽʪʠ). Smart education [3, c. 126] ʚʢʣʶʯʘʻ ʰʠʨʦʢʠʡ 

ʜʽʘʧʘʟʦʥ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʨʦʟʛʘʣʫʞʝʥʦʾ ʜʦʩʪʘʚʢʠ ʦʩʥʦʚʥʦʛʦ ʽ 

ʜʦʜʘʪʢʦʚʦʛʦ ʢʦʥʪʝʥʪʽʚ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʻ ʩʪʚʦʨʝʥʥʷ ʟʨʫʯʥʠʭ ʫʤʦʚ ʩʧʽʣʢʫʚʘʥʥʷ 

ʝ-ʫʯʥʷ ʟ ʝ-ʚʠʢʣʘʜʘʯʝʤ ʪʘ ʟ ʝ-ʘʜʤʽʥʽʩʪʨʘʮʽʻʶ. Smart education ʧʝʨʜʙʘʯʘʻ 

ʩʪʚʦʨʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʧʣʘʪʬʦʨʤ ʽ ʧʦʩʪʽʡʥʝ ʦʥʦʚʣʝʥʥʷ 

ʚʽʨʪʫʘʣʴʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʝ ʚʽʜʜʘʻ ʧʝʨʝʚʘʛʠ ʛʥʫʯʢʠʤ 

ʚʠʩʦʢʦʢʦʤʫʥʽʢʘʪʠʚʥʠʤ ʽ ʟʨʫʯʥʠʤ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʦʩʚʽʪʥʽʤ ʧʨʦʛʨʘʤʘʤ, ʱʦ 

ʨʝʘʣʽʟʫʻʪʴʩʷ ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʜʦ ʚʠʢʣʘʜʘʥʥʷ ʽ ʦʥʣʘʡ-ʩʧʽʣʢʫʚʘʥʥʷ ʥʘʡʢʨʘʱʠʭ 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʽ ʫʢʨʘʾʥʩʴʢʦʛʦ ʧʨʦʬʝʩʽʡʥʦʛʦ ʩʧʽʚʪʦʚʘʨʠʩʪʚʘ.  

ʆʪʞʝ, ʚʧʨʦʚʘʜʞʝʥʥʷ smart education ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʠʭ 

ʽʥʪʝʨʥʝʪ-ʧʣʘʪʬʦʨʤ ʥʘʚʯʘʥʥʷ ʻ ʦʜʥʠʤ ʟ ʛʦʣʦʚʥʠʭ ʪʘ ʨʫʭʦʤʠʭ ʢʨʦʢʽʚ ʫ ʥʘʧʨʷʤʢʫ 

ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʫ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ ʩʪʫʜʝʥʪʽʚ ʪʘ ʚʠʢʣʘʜʘʯʽʚ; 

ʩʪʘʥʦʚʣʝʥʥʷ ʧʨʷʤʠʭ ʢʦʥʪʘʢʪʽʚ ʟ ʧʨʦʬʽʣʴʥʠʤʠ ʢʣʽʥʽʯʥʠʤʠ ʤʝʜʠʯʥʠʤʠ 

ʫʩʪʘʥʦʚʘʤʠ ʪʘ ʟʘʢʣʘʜʘʤʠ ʚʠʱʦʾ ʤʝʜʠʯʥʦʾ ʦʩʚʽʪʠ ʚ ɭʚʨʦʧʽ, ʱʦ ʤʘʻ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʱʝ ʙʽʣʴʰʦʛʦ ʧʦʰʝʨʝʥʥʷ ʤʝʨʝʞʽ ʧʨʦʛʨʘʤ ʦʙʤʽʥʫ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ, 

ʚʠʢʣʘʜʘʯʽʚ; ʫʢʣʘʜʘʥʥʷ ʜʦʛʦʚʦʨʽʚ ʧʨʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʤʝʜʠʯʥʦʾ 

ʛʘʣʫʟʽ. ɿʘ ʮʠʭ ʦʙʩʪʘʚʠʥ ʩʪʘʻ ʤʦʞʣʠʚʠʤ ʚʠʨʽʰʝʥʥʷ ʧʠʪʘʥʥʷ ʱʦʜʦ ʢʘʜʨʦʚʦʛʦ 

ʜʝʬʽʮʠʪʫ ʚʠʢʣʘʜʘʯʽʚ ʚ ʋʢʨʘʾʥʽ, ʢʦʣʠ ʚ ʫʤʦʚʘʭ smart education ʫʪʚʦʨʶʻʪʴʩʷ 

ʦʩʚʽʪʥʷ ʩʧʽʣʴʥʦʪʘ, ʜʦ ʷʢʦʾ ʚʭʦʜʷʪʴ ʢʚʘʣʽʬʽʢʦʚʘʥʽ ʽ ʩʦʮʽʘʣʴʥʦ ʚʽʜʧʦʚʽʜʘʣʴʥʽ 

ʚʠʢʣʘʜʘʯʽ ʟ ʩʫʯʘʩʥʠʤ ʛʣʦʙʘʣʴʥʠʤ ʩʚʽʪʦʛʣʷʜʦʤ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʤʝʜʠʯʥʦʛʦ 

ʧʨʘʮʽʚʥʠʢʘ [4, c. 62]. 

ʊʘʢʦʞ ʧʨʠ ʝ-ʥʘʚʯʘʥʥʽ ʻ ʤʦʞʣʠʚʽʩʪʴ ʥʝ ʪʽʣʴʢʠ ʟʜʦʙʫʪʠ ʛʨʫʥʪʦʚʥʽ ʟʥʘʥʥʷ 

ʱʦʜʦ ʪʝʦʨʝʪʠʯʥʠʭ ʘʩʧʝʢʪʽʚ ʤʝʜʠʮʠʥʠ, ʘʣʝ ʡ ʟʘʩʚʦʾʪʠ ʪʝʭʥʽʢʫ ʤʘʥʽʧʫʣʷʮʽʡʥʠʭ 
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ʥʘʚʠʯʦʢ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʨʦʙʦʪʠ ʥʘ ʩʫʯʘʩʥʦʤʫ ʜʽʘʛʥʦʩʪʠʯʥʦʤʫ ʪʘ ʣʽʢʫʚʘʣʴʥʦʤʫ 

ʦʙʣʘʜʥʘʥʥʽ, ʱʦ ʤʘʻ ʫ ʥʘʡʙʣʠʞʯʠʡ ʯʘʩ ʧʦʪʨʘʧʠʪʠ ʜʦ ʤʝʜʠʯʥʠʭ ʟʘʢʣʘʜʽʚ 

ʋʢʨʘʾʥʠ. ɿʘʣʫʯʝʥʥʷ ʜʦ ʝ-ʚʠʢʣʘʜʘʥʥʷ ʧʨʦʚʽʜʥʠʭ ʻʚʨʦʧʝʡʩʴʢʠʭ ʤʝʜʠʢʽʚ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʫʢʨʘʾʥʩʴʢʠʤ ʩʪʫʜʝʥʪʘʤ-ʤʝʜʠʢʘʤ ʦʟʥʘʡʦʤʠʪʠʩʷ ʟ ʧʨʦʪʦʢʦʣʘʤʠ 

ʥʘʜʘʥʥʷ ʩʫʯʘʩʥʦʾ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʚ ɭʚʨʦʧʽ, ʥʘʙʫʪʠ ʥʘʚʠʯʢʠ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʽ ʧʦʩʪʘʥʦʚʢʠ ʜʽʘʛʥʦʟʫ, ʟʘʩʚʦʾʪʠ ʧʨʠʥʮʠʧʠ ʤʝʥʝʜʞʤʝʥʪʫ ʚ 

ʤʝʜʠʯʥʽʡ ʛʘʣʫʟʽ, ʝʤʦʮʽʡʥʦ ʚʽʜʯʫʪʠ ʩʚʦʶ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʽ ʛʦʪʦʚʥʽʩʪʴ 

ʜʦ ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʠʭ ʧʦʩʣʫʛ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʨʽʚʥʷ.  
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ʅɸʉʃɯɼʂʀ ʊɸ ɺʇʃʀɺ ɿʅɯʄʅʀʍ ʇʃɸʉʊʀʅʂʆɺʀʍ ʇʈʆʊɽɿɯɺ ʅɸ 

ʇʈʆʊɽɿʅɽ ʃʆɾɽ ɸʃʔɺɽʆʃʗʈʅʆɻʆ ɺɯɼʈʆʉʊʂʋ 

 

ʃʦʢʦʪʘ ɭʚʛʝʥ ʖʨʽʡʦʚʠʯ 

ɼʦʮʝʥʪ ʢʘʬʝʜʨʠ ʦʨʪʦʧʝʜʠʯʥʦʾ ʩʪʦʤʘʪʦʣʦʛʽʾ 

ʃʦʢʦʪʘ ʖʨʽʡ ɭʚʛʝʥʦʚʠʯ 

ɸʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʦʨʪʦʧʝʜʠʯʥʦʾ ʩʪʦʤʘʪʦʣʦʛʽʾ 

ʋʞʛʦʨʦʜʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʉʪʦʤʘʪʦʣʦʛʽʯʥʠʡ ʬʘʢʫʣʴʪʝʪ 

ʤ. ʋʞʛʦʨʦʜ, ʋʢʨʘʾʥʘ 

ɻʨʠʮʘʢ ʄʘʨʽʘʥʥʘ ɭʚʛʝʥʽʚʥʘ 

ʃʽʢʘʨ ʩʪʦʤʘʪʦʣʦʛ 

ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ ʢʘʙʽʥʝʪʫ VL Dent 

ʤ. ʍʫʩʪ, ʋʢʨʘʾʥʘ 

ɺʦʚʯʦʢ ʈʫʩʣʘʥ ɺʘʩʠʣʴʦʚʠʯ 

ʃʽʢʘʨ ʩʪʦʤʘʪʦʣʦʛ 

ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ ʢʘʙʽʥʝʪʫ VL Dent 

ʤ. ʍʫʩʪ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʉʫʯʘʩʥʘ ʦʨʪʦʧʝʜʠʯʥʘ ʩʪʦʤʘʪʦʣʦʛʽʷ ʰʠʨʦʢʦ ʚʧʨʦʚʘʜʞʫʻ ʩʫʯʘʩʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʽ ʤʘʪʝʨʽʘʣʠ ʫ ʧʨʘʢʪʠʢʫ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʙʫʜʝ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʥʘʡʙʽʣʴʰ ʧʦʚʥʦʮʽʥʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʟʫʙʽʚ ʽ ʟʫʙʥʠʭ ʨʷʜʽʚ. ɺʨʘʭʦʚʫʶʯʠ 

ʮʝ  ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ  ʜʝʪʘʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ 

ʧʦʚʥʦʶ ʚʪʨʘʪʦʶ ʟʫʙʽʚ ʜʣʷ ʧʦʢʨʘʱʝʥʦʛʦ ʧʨʦʪʝʟʫʚʘʥʥʷ. 

ʄʝʪʘ ʨʦʙʦʪʠ: ɿʨʦʙʠʪʠ ʘʥʘʣʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʽʤʥʠʭ ʧʨʦʪʝʟʽʚ, ʪʘ 

ʚʠʟʥʘʯʠʪʠ ʾʭ ʚʧʣʠʚ ʫ ʜʠʥʘʤʽʮʽ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʧʦʚʥʦʶ ʘʜʝʥʪʽʻʶ ʥʘ ʘʣʴʚʝʦʣʷʨʥʠʡ 

ʚʽʜʨʦʩʪʦʢ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʋ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʦ ʦʙʩʪʝʞʝʥʦ ʽ ʟ 

ʧʨʦʪʝʟʦʚʘʥʦ  ʧʦʚʥʠʤʠ ʟʥʽʤʥʠʤʠ ʧʨʦʪʝʟʘʤʠ 34 ʧʘʮʽʻʥʪʽʚ ʚʽʢʦʤ 65- 82 ʨʦʢʽʚ. ɼʣʷ 

ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʜʽʘʛʥʦʩʪʠʢʠ ʧʨʦʪʝʟʫʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʪʘʢʽ 

ʦʙ'ʻʢʪʠʚʥʽ ʪʘ ʩʫʙ'ʻʢʪʠʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʽʩʣʷ ʧʨʦʪʝʟʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʜʘʥʠʤʠ 

ʧʨʦʪʝʟʘʤʠ  ʧʨʦʚʦʜʠʣʠʩʷ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʥʫ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʘʣʴʚʝʦʣʷʨʥʦʛʦ 

ʚʽʜʨʦʩʪʢʫ ʧʽʜ ʧʨʦʪʝʟʦʤ ʥʘ ʧʨʦʪʷʟʽ 2 ʤʽʩʷʮʽʚ. ʋ 20 ʧʘʮʽʻʥʪʽʚ ʩʣʠʟʦʚʘ ʦʙʦʣʦʥʢʘ 
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ʙʫʣʘ ʙʝʟ ʦʟʥʘʢ ʛʽʧʝʨʝʤʽʾ. ʋ 10 ʧʘʮʽʻʥʪʽʚ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʥʝʟʥʘʯʥʽ ʜʽʣʷʥʢʠ 

ʛʽʧʝʨʝʤʽʾ, ʫ 4 ʧʘʮʽʻʥʪʽʚ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʙʽʣʴʰʘ ʧʣʦʱʘ ʛʽʧʝʨʝʤʽʾ. ʇʽʩʣʷ 

ʧʨʦʪʝʟʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʇɿʇʇ ʫ ʜʝʷʢʠʭ ʧʘʮʽʻʥʪʽʚ ʚʠʥʠʢʘʣʘ ʧʦʪʨʝʙʘ ʫ ʢʦʨʝʢʮʽʾ 

ʧʨʦʪʝʟʽʚ. ʂʦʨʝʢʮʽʶ ʧʨʦʪʝʟʽʚ ʧʨʦʚʦʜʠʣʠ ʫ ʪʠʭ ʚʠʧʘʜʢʘʭ ʢʦʣʠ ʚʠʥʠʢʘʚ ʙʽʣʴ ʧʽʜ 

ʧʨʦʪʝʟʦʤ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʤʽʩʮʷʭ. ʏʝʨʝʟ ʤʽʩʷʮʴ ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ ʢʣʽʥʽʯʥʫ ʩʠʪʫʘʮʽʶ, 

ʷʢʘ ʙʫʣʘ ʫ ʜʘʥʠʭ ʧʘʮʽʻʥʪʽʚ, ʫ ʚʩʽʭ ʚʽʜʙʫʣʘʩʷ ʧʦʚʥʘ ʘʜʘʧʪʘʮʽʷ ʜʦ ʜʘʥʠʭ ʧʨʦʪʝʟʽʚ. 

ɺʠʩʥʦʚʢʠ. ʇʨʦʚʽʚʰʠ ʢʣʽʥʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ ʧʦʢʘʟʘʣʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʚʥʠʭ ʟʥʽʤʥʠʭ ʧʨʦʪʝʟʽʚ ʪʘ ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ 

ʜʝʪʘʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ ʾʭ ʚʧʣʠʚʫ ʥʘ ʪʢʘʥʠʥʠ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ. 
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ʆʉʆɹʃʀɺʆʉʊɯ ɺʀʅʀʂʅɽʅʅʗ ʊɸ ɺʇʃʀɺʋ ɸʅɽʄɯɰ ʅɸ ʊʗɾʂɯʉʊʔ 

ʇɽʈɽɹɯɻʋ COVID -19 

 

ʄʝʣʴʥʠʢ ʂʘʪʝʨʠʥʘ ɺʘʩʠʣʽʚʥʘ, 

ʩʪʫʜʝʥʪʢʘ 

ʄʝʣʝʥʢʦ ʉʚʽʪʣʘʥʘ ʈʦʤʘʥʽʚʥʘ, 

ʢ.ʤ.ʥ., ʜʦʮʝʥʪ 

ɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʏʝʨʥʽʚʮʽ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ./Introductions. ɸʥʝʤʽʷ ï ʮʝ ʢʣʽʥʽʢʦ-ʛʝʤʘʪʦʣʦʛʽʯʥʠʡ ʩʠʥʜʨʦʤ, ʷʢʠʡ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʥʠʞʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʝʨʠʪʦʮʠʪʽʚ ʪʘ ʛʝʤʦʛʣʦʙʽʥʫ ʚ ʦʜʠʥʠʮʽ 

ʦʙô̒ ʤʫ ʢʨʦʚʽ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʢʠʩʥʝʚʦʛʦ ʛʦʣʦʜʫʚʘʥʥʷ ʪʢʘʥʠʥ. ʇʨʠʯʠʥʦʶ 

ʚʠʥʠʢʥʝʥʥʷ ʘʥʝʤʽʾ ʻ ʛʦʩʪʨʘ ʪʘ ʭʨʦʥʽʯʥʘ ʢʨʦʚʦʚʪʨʘʪʘ, ʧʦʨʫʰʝʥʥʷ ʧʨʦʮʝʩʫ 

ʢʨʦʚʦʪʚʦʨʝʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʝ ʨʫʡʥʫʚʘʥʥʷ ʝʨʠʪʨʦʮʠʪʽʚ. 

ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʦʩʥʦʚʥʠʤ ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʠʤ ʤʝʭʘʥʽʟʤʦʤ ʚʠʥʠʢʥʝʥʥʷ 

ʘʥʝʤʽʾ ʧʨʠ COVID-19 ʻ ʟʘʧʘʣʝʥʥʷ, ʷʢʝ ʛʣʠʙʦʢʦ ʚʧʣʠʚʘʻ ʥʘ ʝʨʠʪʨʦʧʦʝʟ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʨʽʟʥʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʷʢʽ ʯʘʩʪʢʦʚʦ ʧʽʜʪʨʠʤʫʶʪʴʩʷ ʘʥʦʤʘʣʴʥʠʤ 

ʤʝʪʘʙʦʣʽʟʤʦʤ ʟʘʣʽʟʘ, ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʛʦ ʥʘʜʣʠʰʢʦʚʦʶ ʧʨʦʜʫʢʮʽʻʶ ʽʥʪʝʨʣʝʡʢʽʥʫ 

(IL)-6, ʽ ʯʘʩʪʢʦʚʦ ʯʝʨʝʟ ʧʨʦʟʘʧʘʣʴʥʽ ʮʠʪʦʢʽʥʠ, ʪʘʢʽ ʷʢ ʽʥʪʝʨʬʝʨʦʥ-ɔ, IL-1, IL-33 ʽ 

ʬʘʢʪʦʨ ʥʝʢʨʦʟʫ ʧʫʭʣʠʥ (TNF)-Ŭ. ʆʩʪʘʥʥʽ ʤʘʶʪʴ ʽʥʛʽʙʫʶʯʠʡ ʝʬʝʢʪ ʥʘ 

ʧʦʧʝʨʝʜʥʠʢʽʚ ʝʨʠʪʨʦʧʦʝʟʫ, ʱʦ ʽ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʟʥʠʞʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʞʠʪʪʷ 

ʝʨʠʪʨʦʮʠʪʽʚ. ʎʽ ʧʦʨʫʰʝʥʥʷ ʯʘʩʪʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʨʦʟʚʠʪʢʫ ʘʥʝʤʽʾ ʟʘʧʘʣʝʥʥʷ. 

ʄʝʪʘ ʨʦʙʦʪʠ./Aim. ɺʩʪʘʥʦʚʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʥʠʢʥʝʥʥʷ ʪʘ ʚʧʣʠʚʫ ʘʥʝʤʽʾ 

ʥʘ ʪʷʞʢʽʩʪʴ ʧʝʨʝʙʽʛʫ COVID-19. 

ʄʘʪʝʨʽʘʣʠ  ̔ ʤʝʪʦʜʠ./Materials and methods. ʅʘʤʠ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ 126 ʧʘʮʽʻʥʪʘʤʠ, ʷʢʽ ʧʝʨʝʙʫʚʘʣʠ ʥʘ ʩʪʘʮʽʦʥʘʨʥʦʤʫ  ʣʽʢʫʚʘʥʥʽ ʫ 

ʽʥʬʝʢʮʽʡʥʦʤʫ ʚʽʜʜʽʣʝʥʥʽ ʆʂʃ ʽʟ ʧʽʜʪʚʝʨʜʞʝʥʠʤ ʜʽʘʛʥʦʟʦʤ COVID-19. ɼʽʘʛʥʦʟ 

ʙʫʣʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʣʽʤʝʨʘʟʥʦʾ ʣʘʥʮʶʛʦʚʦʾ ʨʝʘʢʮʽʾ ʧʽʩʣʷ ʟʘʙʦʨʫ 

ʤʘʟʢʘ ʟ ʥʦʩʦʛʣʦʪʢʠ. ʋʩʽʤ ʧʘʮʽʻʥʪʘʤ ʧʨʠ ʥʘʜʭʦʜʞʝʥʥʽ ʙʫʣʘ ʚʠʢʦʥʘʥʠʡ ʟʘʛʘʣʴʥʠʡ 

ʘʥʘʣʽʟ ʢʨʦʚʽ. ʇʘʮʽʻʥʪʠ, ʷʢʽ ʤʘʣʠ ʘʥʝʤʽʶ, ʟ ʨʽʟʥʠʤ ʢʣʽʥʽʯʥʠʤ ʧʝʨʝʙʽʛʦʤ, ʙʫʣʠ 
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ʨʝʪʝʣʴʥʦ ʦʙʩʪʝʞʝʥʽ. 

ʈʝʟʫʣʴʪʘʪʠ  ̔ ʦʙʛʦʚʦʨʝʥʥʷ./Results and discussion. ʋ ʮʝ ʜʦʩʣʽʜʞʝʥʥʷ 

ʙʫʣʦ ʚʢʣʶʯʝʥʦ 126 ʧʘʮʽʻʥʪʽʚ ʽʟ COVID-19 ʽʟ ʩʝʨʝʜʥʽʤ ʚʽʢʦʤ 64,43 Ñ 17,16 ʨʦʢʽʚ, 

ʟ ʷʢʠʭ 78 (62%) ʤʘʣʠ ʘʥʝʤʽʶ. ɹʫʚ ʟʥʘʯʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʩʪʘʪʪʶ ʪʘ ʘʥʝʤʽʻʶ: 43 

ʯʦʣʦʚʽʢʠ (56%) ʽ 35 ʞʽʥʦʢ (44%). ʇʘʮʽʻʥʪʠ ʟ ʘʥʝʤʽʻʶ ʙʫʣʠ ʟʥʘʯʥʦ ʩʪʘʨʰʠʤʠ ʽ 

ʤʘʣʠ ʚʠʱʫ ʯʘʩʪʦʪʫ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ (49%), ʟʘʭʚʦʨʶʚʘʥʴ ʥʠʨʦʢ 

(14%), ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ (27%) ʪʘ ʨʘʢ (8%). ʂʨʽʤ ʪʦʛʦ, ʽʩʥʫʚʘʚ ʟʥʘʯʥʠʡ ʟʚôʷʟʦʢ 

ʤʽʞ ʽʥʜʝʢʩʦʤ ʤʘʩʠ ʪʽʣʘ (ɯʄʊ) ʪʘ ʘʥʝʤʽʻʶ: ʥʝʜʦʩʪʘʪʥʷ ʚʘʛʘ (36%), ʥʦʨʤʘʣʴʥʘ 

ʚʘʛʘ (39%), ʥʘʜʤʽʨʥʘ ʚʘʛʘ (25%) 

ɸʥʝʤʽʷ ʙʫʣʘ ʣʝʛʢʦʶ (Hb Ó 95 ʛ/ʣ) ʫ 56 ʽʟ 78 ʦʩʽʙ ʟ ʘʥʝʤʽʻʶ (72%), ʘ 

ʧʦʤʽʨʥʘ/ʚʘʞʢʘ ʘʥʝʤʽʷ ʙʫʣʘ ʙʽʣʴʰ ʧʦʰʠʨʝʥʦʶ ʩʝʨʝʜ ʞʽʥʦʢ (9 ʽʟ 35 ʞʽʥʦʢ ʧʨʦʪʠ 6 

ʽʟ 43 ʯʦʣʦʚʽʢʽʚ). 

ʏʘʩʪʦʪʘ ʩʤʝʨʪʽ, ʛʦʩʧʽʪʘʣʽʟʘʮʽʾ ʫ ʚʽʜʜʽʣʝʥʥʽ ʨʝʘʥʽʤʘʮʽʾ ʪʘ ʧʦʪʨʝʙʠ ʚ 

ʰʪʫʯʥʽʡ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʽʚ ʙʫʣʠ ʟʥʘʯʥʦ ʚʠʱʠʤʠ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʘʥʝʤʽʻʶ, ʥʽʞ ʫ 

ʥʝʘʥʝʤʽʯʥʠʭ. ʉʤʝʨʪʴ ʚʽʜ COVID-19 ʭʚʦʨʠʭ ʟ ʘʥʝʤʽʻʶ ʩʢʣʘʜʘʣʦ 24%, ʘ ʚ ʽʥʰʠʭ 

ʭʚʦʨʠʭ-14%. ɻʦʩʧʽʪʘʣʽʟʫʚʘʣʠ ʫ ʚʽʜʜʽʣʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʾ ʪʝʨʘʧʽʾ 36% ʭʚʦʨʠʭ ʟ 

ʘʥʝʤʽʻʶ ʪʘ 21% ʭʚʦʨʠʭ ʙʝʟ ʘʥʝʤʽʾ. ʇʦʪʨʝʙʫʚʘʣʦ ʐɺʃ 28% ʭʚʦʨʠʭ ʟ ʘʥʝʤʽʻʶ ʪʘ 

15% ʭʚʦʨʠʭ ʙʝʟ ʘʥʝʤʽʾ. 

ɺʠʩʥʦʚʢʠ./Conclusions. ʈʝʟʫʣʴʪʘʪʠ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ 

ʧʦʰʠʨʝʥʽʩʪʴ ʘʥʝʤʽʾ ʫ ʛʦʩʧʽʪʘʣʽʟʦʚʘʥʠʭ ʧʘʮʽʻʥʪʽʚ ʟ COVID-19 ʙʫʣʘ ʚʠʩʦʢʦʶ, ʱʦ 

ʧʦʚôʷʟʘʥʦ ʽʟ ʟʘʧʘʣʝʥʥʷʤ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʦʪʠ ʛʦʩʧʽʪʘʣʽʘʮʽʾ, 

ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʐɺʃ ʽ ʩʤʝʨʪʽ ʧʘʮʽʻʥʪʽʚ. 
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ʏʀʅʅʀʂʀ ʈʀɿʀʂʋ ʈʆɿɺʀʊʂʋ ɻɯʇɽʈʇʃɸɿɯɰ ɽʅɼʆʄɽʊʈɯʖ ʋ 

ɾɯʅʆʂ ʈɽʇʈʆɼʋʂʊʀɺʅʆɻʆ ɺɯʂʋ 

 

ʇʝʯʝʨʷʛʘ ʉʚʽʪʣʘʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ 

ʢ.ʤ.ʥ., ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʘʢʫʰʝʨʩʪʚʘ 

ʛʽʥʝʢʦʣʦʛʽʾ ʪʘ ʧʝʨʠʥʘʪʦʣʦʛʽʾ 

ʂʣʠʤʝʥʢʦ ʗʨʦʩʣʘʚ ʄʠʢʦʣʘʡʦʚʠʯ 

ʂʦʣʻʩʥʽʢ ɼʤʠʪʨʦ ɯʚʘʥʦʚʠʯ 

ʩʪʫʜʝʥʪʠ 5 ʢʫʨʩʫ 

ɹʫʢʦʚʠʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʤ. ʏʝʨʥʽʚʮʽ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɻʽʧʝʨʧʣʘʟʽʷ ʝʥʜʦʤʝʪʨʽʷ (ɻɽ) - ʮʝ ʧʘʪʦʣʦʛʽʯʥʘ ʧʨʦʣʽʬʝʨʘʮʽʷ ʟʘʣʦʟ 

ʝʥʜʦʤʝʪʨʽʷ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʟʘʣʦʟ ʜʦ ʩʪʨʦʤʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʥʦʨʤʘʣʴʥʠʤ ʧʨʦʣʽʬʝʨʘʪʠʚʥʠʤ ʝʥʜʦʤʝʪʨʽʻʤ. ʍʚʦʨʦʙʘ ʤʦʞʝ ʨʦʟʚʠʚʘʪʠʩʷ ʫ ʞʽʥʦʢ 

ʧʨʘʢʪʠʯʥʦ ʙʫʜʴ-ʷʢʦʛʦ ʚʽʢʫ, ʘʣʝ ʯʘʩʪʽʰʝ ʟʘ ʚʩʝ ʫ ʧʽʟʥʴʦʤʫ ʨʝʧʨʦʜʫʢʪʠʚʥʦʤʫ 

ʧʝʨʽʦʜʽ. ʆʩʥʦʚʥʠʤ ʢʣʽʥʽʯʥʠʤ ʧʨʦʷʚʦʤ ʛʽʧʝʨʧʣʘʟʽʾ ʝʥʜʦʤʝʪʨʽʷ ʻ ʘʥʦʤʘʣʴʥʽ 

ʤʘʪʢʦʚʽ ʢʨʦʚʦʪʝʯʽ. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ ʥʘʜʤʽʨʥʽ ʤʝʥʩʪʨʫʘʣʴʥʽ ʢʨʦʚʦʪʝʯʽ, ʢʨʦʚʦʪʝʯʽ 

ʤʽʞ ʤʝʥʩʪʨʫʘʮʽʷʤʠ, ʥʝʨʝʛʫʣʷʨʥʽ ʢʨʦʚʦʪʝʯʽ, ʧʨʦʨʠʚʥʽ ʢʨʦʚʦʪʝʯʽ ʥʘ ʬʦʥʽ 

ʤʝʥʦʧʘʫʟʘʣʴʥʦʾ ʛʦʨʤʦʥʘʣʴʥʦʾ ʪʝʨʘʧʽ ʪʘ ʢʨʦʚʦʪʝʯʽ ʫ ʧʦʩʪʤʝʥʦʧʘʫʟʽ [6]. 

ɿʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ ɻɽ ʩʪʘʥʦʚʠʪʴ 15-40% ʫ ʩʪʨʫʢʪʫʨʽ ʚʩʽʻʾ 

ʛʽʥʝʢʦʣʦʛʽʯʥʦʾ ʧʘʪʦʣʦʛʽʾ, ʘ ʧʨʠ ʧʦʻʜʥʘʥʥʽ ʟ ʣʝʡʦʤʽʦʤʦʶ ʤʘʪʢʠ ʧʦʢʘʟʥʠʢ 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʜʦ 76%. ʇʨʦʩʪʘ ʥʝʘʪʠʧʦʚʘ ɻɽ ʪʨʘʧʣʷʻʪʴʩʷ ʫ 82% ʦʩʽʙ ʽ ʧʝʨʝʚʘʞʘʻ 

ʫ ʩʪʨʫʢʪʫʨʽ ʛʽʧʝʨʧʨʦʣʽʬʝʨʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ ʝʥʜʦʤʝʪʨʽʷ [6]. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʯʠʥʥʠʢʠ ʨʠʟʠʢʫ ʚʠʥʠʢʥʝʥʥʷ ʛʽʧʝʨʧʣʘʟʽʾ 

ʝʥʜʦʤʝʪʨʽʷ ʫ ʞʽʥʦʢ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʽʢʫ ʟʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ.  

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʇʨʦʚʝʜʝʥʦ ʦʛʣʷʜ ʜʘʥʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʱʦʜʦ 

ʯʠʥʥʠʢʽʚ ʨʠʟʠʢʫ ʚʠʥʠʢʥʝʥʥʷ ʛʽʧʝʨʧʣʘʟʽʾ ʝʥʜʦʤʝʪʨʽʶ ʫ ʞʽʥʦʢ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʚʽʢʫ.  

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ɼʝʷʢʽ ʘʚʪʦʨʠ ʧʦʚôʷʟʫʶʪʴ ʟʨʦʩʪʘʥʥʷ 

ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘ ɻɽ ʟ ʥʝʩʧʨʠʷʪʣʠʚʦʶ ʝʢʦʣʦʛʽʯʥʦʶ ʩʠʪʫʘʮʽʻʶ ʽ ʟ ʧʽʜʚʠʱʝʥʥʷʤ 

ʨʽʚʥʷ ʭʨʦʥʽʯʥʠʭ ʩʦʤʘʪʠʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʥʘ ʪʣʽ ʟʥʠʞʝʥʥʷ ʽʤʫʥʽʪʝʪʫ ʫ ʞʽʥʦʢ 
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[1].  

ʋʚʘʛʘ ʥʘʫʢʦʚʮʽʚ ʜʦ ʧʨʦʙʣʝʤʠ ɻɽ ʟʫʤʦʚʣʝʥʘ ʚʠʩʦʢʠʤ ʨʠʟʠʢʦʤ 

ʤʘʣʽʛʥʽʟʘʮʽʾ, ʥʝʚʧʠʥʥʠʤ ʧʽʜʚʠʱʝʥʥʷʤ ʯʘʩʪʦʪʠ ʨʘʢʫ ʝʥʜʦʤʝʪʨʽʶ ʜʦ 20-30% ʟ 

ʨʝʮʠʜʠʚʫʶʯʦʶ ɻɽ. ɿʘ ʜʘʥʠʤʠ ʆ.ɺ. ʅʦʚʠʢʦʚʦʡ (2014) ʯʘʩʪʦʪʘ ʨʝʮʠʜʠʚʽʚ 

ʘʪʠʧʦʚʦʾ ɻɽ ʽ ʨʘʢʫ ʝʥʜʦʤʝʪʨʽʶ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 26 ʜʦ 62%. ʅʘʩʪʦʨʦʞʫʻ 

ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʧʽʜʚʠʱʝʥʥʷ ʯʘʩʪʦʪʠ ʘʪʠʧʦʚʦʾ ɻɽ ʪʘ ʨʘʢʫ ʝʥʜʦʤʝʪʨʽʶ ʫ 

ʧʘʮʽʻʥʪʦʢ ʚʽʢʦʤ ʜʦ 29 ʨʦʢʽʚ ʟʘ ʦʩʪʘʥʥʻ ʜʝʩʷʪʠʣʽʪʪʷ, ʧʨʠ ʪʦʤʫ ʩʝʨʝʜʥʽʡ ʚʽʢ 

ʧʘʮʽʻʥʪʦʢ, ʭʚʦʨʠʭ ʥʘ ʘʪʠʧʦʚʫ ɻɽ ʽ ʧʦʯʘʪʢʦʚʽ ʬʦʨʤʠ ʨʘʢʫ ʝʥʜʦʤʝʪʨʽʶ ʩʢʣʘʜʘʻ 

36,2 ʨʦʢʠ. ʇʨʦʙʣʝʤʘ ʢʘʥʮʝʨʦʧʨʝʚʝʥʮʽʾ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʘ ʫ ʧʘʮʽʻʥʪʽ ʟ 

ʥʝʨʝʘʣʽʟʦʚʘʥʦʶ ʨʝʧʨʦʜʫʢʪʠʚʥʦʶ ʬʫʥʢʮʽʻʶ [2]. 

ʋ ʧʘʪʦʛʝʥʝʟʽ ʨʦʟʚʠʪʢʫ ɻɽ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʚʽʜʚʦʜʷʪʴ ʥʝʡʨʦʝʥʜʦʢʨʠʥʥʠʤ ʪʘ 

ʽʤʫʥʥʠʤ ʯʠʥʥʠʢʘʤ. ɺʘʛʦʤʝ ʟʥʘʯʝʥʥʷ ʪʘʢʦʞ ʥʘʜʘʶʪʴ ʧʨʦʮʝʩʘʤ ʘʧʦʧʪʦʟʫ, ʷʢʠʡ 

ʚʽʜʽʛʨʘʻ ʧʨʦʚʽʜʥʫ ʨʦʣʴ ʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʞʽʥʦʯʦʾ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ. 

ɿʘʛʠʙʝʣʴ ʢʣʽʪʠʥ ʝʥʜʦʤʝʪʨʽʷ ʰʣʷʭʦʤ ʘʧʦʧʪʦʟʫ ʪʘ ʾʭ ʨʝʛʝʥʝʨʘʮʽʷ ʚʽʜʙʫʚʘʶʪʴʩʷ 

ʚʧʨʦʜʦʚʞ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʫ ʟʘʚʜʷʢʠ ʨʝʛʫʣʴʦʚʘʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʽ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʬʘʟʠ ʮʠʢʣʫ. ʇʦʨʫʰʝʥʥʷ ʧʨʦʮʝʩʽʚ ʘʧʦʧʪʦʟʫ ʤʘʶʪʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʝ ʟʥʘʯʝʥʥʷ 

ʧʨʠ ʛʽʧʝʨʧʨʦʣʽʬʝʨʘʪʠʚʥʠʭ ʧʨʦʮʝʩʘʭ ʽ ʨʘʢʦʚʦʤʫ ʧʝʨʝʨʦʜʞʝʥʥʽ ʢʣʽʪʠʥ [3].  

ʆʛʣʷʜ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ [4] ʜʦʟʚʦʣʠʚ ʨʦʟʰʠʨʠʪʠ ʜʽʘʧʘʟʦʥ ʧʨʦʚʽʜʥʠʭ 

ʯʠʥʥʠʢʽʚ ʨʠʟʠʢʫ, ʱʦ ʩʧʨʠʷʶʪʴ ʚʠʥʠʢʥʝʥʥʶ ɻɽ. ʅʝ ʚʪʨʘʯʘʻ ʘʢʪʫʘʣʴʥʦʩʪʽ 

ʛʦʨʤʦʥʘʣʴʥʘ ʢʦʥʮʝʧʮʽʷ ʨʦʟʚʠʪʢʫ ɻɽ, ʟʛʽʜʥʦ ʷʢʦʾ ʚʤʽʩʪ ʨʝʮʝʧʪʦʨʽʚ ʝʩʪʨʦʛʝʥʽʚ ʽ 

ʧʨʦʛʝʩʪʝʨʦʥʫ ʫ ʪʢʘʥʠʥʽ ʝʥʜʦʤʝʪʨʽʷ ʚʠʱʠʡ, ʘ ʥʽʞ ʫ ʥʝʟʤʽʥʝʥʦʤʫ ʝʥʜʦʤʝʪʨʽʶ. 

ʇʦʩʠʣʝʥʘ ʝʩʪʨʦʛʝʥʦʚʘ ʩʪʠʤʫʣʷʮʽʷ ʧʽʜʚʠʱʫʻ ʧʨʦʣʽʬʝʨʘʮʽʶ ʝʧʽʪʝʣʽʶ ʪʢʘʥʠʥ ï 

ʤʽʰʝʥʝʡ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʨʦʟʚʠʪʢʫ ʧʨʦʣʽʬʝʨʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ. 

ɻɽ ʨʦʟʛʣʷʜʘʶʪʴ ʷʢ ʨʝʘʢʮʽʶ ʪʢʘʥʠʥ-ʤʽʰʝʥʝʡ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʧʦʨʫʰʝʥʥʷ 

ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ, ʪʷʞʢʽʩʪʴ ʷʢʦʛʦ ʚʠʟʥʘʯʘʻ ʪʘʢʪʠʢʫ ʣʽʢʫʚʘʥʥʷ 

ʧʘʮʽʻʥʪʦʢ [4, 5]. 

ʈʘʥʥʻ ʤʝʥʘʨʭʝ (ʜʦ 12 ʨʦʢʽʚ) ʽ ʧʽʟʥʷ ʤʝʥʦʧʘʫʟʘ (ʧʽʩʣʷ 50 ʨʦʢʽʚ) 

ʧʽʜʚʠʱʫʶʪʴ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ɻɽ ʫ 2-2,5 ʨʘʟʠ, ʱʦ ʧʝʚʥʦʶ ʤʽʨʦʶ ʪʘʢʦʞ ʤʦʞʫʪʴ 

ʙʫʪʠ ʟʫʤʦʚʣʝʥʽ ʛʽʧʝʨʝʩʪʨʦʛʝʥʽʻʶ [6]. ʇʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʾ ʷʻʯʥʠʢʽʚ ʥʘ ʪʣʽ 

ʭʨʦʥʽʯʥʦʾ ʘʥʦʚʫʣʷʮʽʾ ʫ ʨʝʧʨʦʜʫʢʪʠʚʥʦʤʫ ʚʽʮʽ ʪʘʢʦʞ ʨʦʟʛʣʷʜʘʶʪʴ, ʷʢ ʯʠʥʥʠʢ 
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ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ɻɽ. 

ʋ ʚʠʥʠʢʥʝʥʥʽ ɻɽ ʊʘʪʘʨʯʫʢ ʊ.ʌ, ʂʦʩʝʡ ʅ.ɺ., ʈʝʜʴʢʦ ʅ.ɸ. (2016) ʚʘʞʣʠʚʫ 

ʨʦʣʴ ʚʽʜʚʦʜʷʪʴ ʭʨʦʥʽʯʥʦʤʫ ʝʥʜʦʤʝʪʨʠʪʫ, ʷʢʠʡ ʥʝ ʣʠʰʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʫʪʪʻʚʠʭ 

ʩʪʨʫʢʪʫʨʥʠʭ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʤʽʥ ʫ ʪʢʘʥʠʥʽ ʝʥʜʦʤʝʪʨʽʷ, ʘʣʝ ʡ ʩʧʨʠʷʻ 

ʧʨʦʮʝʩʘʤ ʧʨʦʣʽʬʝʨʘʮʽʾ, ʩʝʢʨʝʪʦʨʥʦʾ ʪʘ ʧʦʜʘʣʴʰʦʾ ʘʪʠʧʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʝʥʜʦʤʝʪʨʽʷ [7].  

ʏʝʨʥʫʭʘ ɻ.ɽ. (2013) ʜʦʩʣʽʜʠʣʘ ʝʢʩʧʨʝʩʽʶ ʛʝʥʽʚ, ʷʢʽ ʨʝʛʫʣʶʶʪʴ ʘʧʦʧʪʦʟ 

ʧʨʠ ʨʽʟʥʠʭ ʚʠʜʘʭ ɻɽ [8]. ʈʽʩʪ ʽ ʚʽʜʰʘʨʫʚʘʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʟʘ 

ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʝʥʜʦʤʝʪʨʽʷ ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʥʝʡʨʦʝʥʜʦʢʨʠʥʥʦ-ʽʤʫʥʥʦʶ 

ʩʠʩʪʝʤʦʶ, ʷʢʘ ʧʝʨʝʙʫʚʘʻ ʧʽʜ ʛʝʥʝʪʠʯʥʠʤ ʢʦʥʪʨʦʣʝʤ. 

ɺʠʩʥʦʚʦʢ. ʆʪʞʝ, ʘʥʘʣʽʟ ʯʠʥʥʠʢʽʚ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʛʽʧʝʨʧʣʘʟʽʾ ʝʥʜʦʤʝʪʨʽʶ 

ʫ ʞʽʥʦʢ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʽʢʫ ʤʘʻ ʦʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʨʘʥʥʴʦʾ ʜʽʘʛʥʦʩʪʠʢʠ, 

ʣʽʢʫʚʘʥʥʷ ʪʘ ʜʠʥʘʤʽʯʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʘʮʽʻʥʪʦʢ ʽʟ ʛʽʧʝʨʧʣʘʟʽʻʶ ʝʥʜʦʤʝʪʨʽʶ, 

ʦʩʦʙʣʠʚʦ ʟ ʘʪʠʧʽʻʶ. 
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ɽʊɯʆʇɸʊʆɻɽʅɽʊʀʏʅɯ ʏʀʅʅʀʂʀ ʈʆɿɺʀʊʂʋ ʇʈɽɽʂʃɸʄʇʉɯɰ 

 

ʇʝʯʝʨʷʛʘ ʉʚʽʪʣʘʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ 

ʢ.ʤ.ʥ., ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʘʢʫʰʝʨʩʪʚʘ 

ʛʽʥʝʢʦʣʦʛʽʾ ʪʘ ʧʝʨʠʥʘʪʦʣʦʛʽʾ 

ʂʦʤʘʨ ʆʢʩʘʥʘ ɹʦʛʜʘʥʽʚʥʘ 

ʂʨʦʧʘʪʥʠʮʴʢʘ ʗʥʘ ɺʽʢʪʦʨʽʚʥʘ 

ʩʪʫʜʝʥʪʠ 5 ʢʫʨʩʫ 

ɹʫʢʦʚʠʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʤ. ʏʝʨʥʽʚʮʽ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʇʨʝʝʢʣʘʤʧʩʽʷ (ʇɽ) - ʦʜʥʘ ʟ ʥʘʡʯʘʩʪʽʰʠʭ ʧʘʪʦʣʦʛʽʡ, ʷʢʽ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʫ ʚʘʛʽʪʥʠʭ ʞʽʥʦʢ ʪʘ ʫʩʢʣʘʜʥʶʶʪʴ ʧʝʨʽʦʜ ʚʘʛʽʪʥʦʩʪʽ ʪʘ ʧʦʣʦʛʽʚ, 

ʚʧʣʠʚʘʶʯʠ ʥʘ ʤʘʪʝʨʠʥʩʴʢʫ, ʧʝʨʠʥʘʪʘʣʴʥʫ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʪʘ ʩʤʝʨʪʥʽʩʪʴ ʤʘʪʝʨʽ ʽ 

ʧʣʦʜʫ. ɺʩʫʧʝʨʝʯ ʟʥʘʯʥʠʭ  ʫʩʧʽʭʽʚ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʾ ʪʘ ʢʣʽʥʽʯʥʦʾ ʤʝʜʠʮʠʥʠ, ʇɽ 

ʚʩʝ ʱʝ ʻ ʩʢʣʘʜʥʠʤ ʽ ʟʘʛʨʦʟʣʠʚʠʤ ʫʩʢʣʘʜʥʝʥʥʷʤ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʧʝʨʝʙʽʛʫ 

ʚʘʛʽʪʥʦʩʪʽ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʛʣʠʙʦʢʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʬʫʥʢʮʽʡ ʞʠʪʪʻʚʦ 

ʚʘʞʣʠʚʠʭ ʦʨʛʘʥʽʚ ʪʘ ʩʠʩʪʝʤ. ɺʠʜʽʣʷʶʪʴ ʨʘʥʥʽ ʇɽ ï ʯʘʩʪʽʰʝ ʨʦʟʚʠʚʘʻʪʴʩʷ ʫ 

ʤʦʣʦʜʠʭ ʟʜʦʨʦʚʠʭ ʧʝʨʰʦʚʘʛʽʪʥʠʭ ʟ ʦʙʪʷʞʝʥʠʤ ʩʧʘʜʢʦʚʠʤ ʘʥʘʤʥʝʟʦʤ. 

ʍʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʘʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ʽ ʚʠʩʦʢʦʶ ʯʘʩʪʦʪʦʶ ʨʦʟʚʠʪʢʫ ʫʩʢʣʘʜʥʝʥʴ. 

ʇʽʟʥʷ ʇɽ ï ʯʘʩʪʽʰʝ ʫ ʧʦʚʪʦʨʥʦʚʘʛʽʪʥʠʭ ʽʟ ʫʩʢʣʘʜʥʝʥʠʤ ʩʦʤʘʪʠʯʥʠʤ ʘʥʘʤʥʝʟʦʤ, 

ʫʩʢʣʘʜʥʝʥʥʷ ʨʦʟʚʠʚʘʶʪʴʩʷ ʨʽʜʰʝ [1, 2].  

ʄʝʪʘ ʨʦʙʦʪʠ. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʧʨʠʯʠʥ ʚʠʥʠʢʥʝʥʥʷ ʪʘ ʧʘʪʦʛʝʥʝʪʠʯʥʽ 

ʤʝʭʘʥʽʟʤʠ ʨʦʟʚʠʪʢʫ ʧʨʝʝʢʣʘʤʧʩʽʾ ʫ ʚʘʛʽʪʥʠʭ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʆʛʣʷʜ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʱʦʜʦ ʧʨʠʯʠʥ 

ʚʠʥʠʢʥʝʥʥʷ ʧʨʝʝʢʣʘʤʧʩʽʾ ʪʘ ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʾʾ ʨʦʟʚʠʪʢʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ɿʛʽʜʥʦ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʘʥʠʭ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ 

ʜʝʥʴ ʥʝ ʽʩʥʫʻ ʻʜʠʥʦʾ ʪʝʦʨʽʾ ʧʘʪʦʛʝʥʝʟʫ ʪʘ ʝʪʽʦʣʦʛʽʾ ʨʦʟʚʠʪʢʫ ʇɽ. ɿʘ ʜʘʥʠʤʠ 

ɺʆʆɿ, ʧʨʝʝʢʣʘʤʧʩʽʷ ʫʩʢʣʘʜʥʶʻ 2ï 8 % ʚʩʽʭ ʚʘʛʽʪʥʦʩʪʝʡ ʽ ʟʘʣʠʰʘʻʪʴʩʷ ʦʜʥʽʻʶ ʟ 

ʧʨʦʚʽʜʥʠʭ ʧʨʠʯʠʥ ʤʘʪʝʨʠʥʩʴʢʦʾ ʽ ʧʝʨʠʥʘʪʘʣʴʥʦʾ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʽ ʩʤʝʨʪʥʦʩʪʽ ʚ 

ʫʩʴʦʤʫ ʩʚʽʪʽ. 

ʋ ʉʐɸ, ʟʛʽʜʥʦ ʟ ʤʘʪʝʨʽʘʣʘʤʠ ɸʤʝʨʠʢʘʥʩʴʢʦʛʦ ʢʦʣʝʜʞʫ ʘʢʫʰʝʨʩʪʚʘ ʽ 



133 

ʛʽʥʝʢʦʣʦʛʽʾ (ACOG), ʨʦʟʛʣʷʜ ʤʝʜʠʯʥʦʾ ʽʩʪʦʨʽʾ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ ʚ 

ʜʘʥʠʡ ʯʘʩ ï ʥʘʡʢʨʘʱʠʡ ʽ ʻʜʠʥʠʡ ʨʝʢʦʤʝʥʜʦʚʘʥʠʡ ʩʢʨʠʥʽʥʛʦʚʠʡ ʧʽʜʭʽʜ ʱʦʜʦ 

ʧʨʝʝʢʣʘʤʧʩʽʾ. ʌʘʢʪʦʨʘʤʠ ʨʠʟʠʢʫ ʻ: ʧʝʨʰʘ ʚʘʛʽʪʥʽʩʪʴ, ʚʽʢ ʧʦʥʘʜ 40 ʨʦʢʽʚ, ʽʥʜʝʢʩ 

ʤʘʩʠ ʪʽʣʘ 30 ʢʛ/ʤ2, ʚʘʛʽʪʥʽʩʪʴ, ʱʦ ʥʘʩʪʘʣʘ ʚʥʘʩʣʽʜʦʢ ʜʦʧʦʤʽʞʥʠʭ  

ʨʝʧʨʦʜʫʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ (ɼʈʊ), ʧʨʝʝʢʣʘʤʧʩʽʷ ʧʨʠ ʧʦʧʝʨʝʜʥʽʭ ʚʘʛʽʪʥʦʩʪʷʭ, 

ʥʘʷʚʥʽʩʪʴ ʧʨʝʝʢʣʘʤʧʩʽʾ ʫ ʩʽʤʝʡʥʦʤʫ ʘʥʘʤʥʝʟʽ, ʭʨʦʥʽʯʥʘ ʛʽʧʝʨʪʝʥʟʽʷ, ʭʨʦʥʽʯʥʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʠʨʦʢ, ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ, ʩʠʩʪʝʤʥʠʡ ʯʝʨʚʦʥʠʡ ʚʦʚʯʘʢ ʘʙʦ 

ʪʨʦʤʙʦʝʤʙʦʣʽʷ [14]. 

ʇʨʦʚʽʜʥʫ ʨʦʣʴ ʫ ʧʘʪʦʛʝʥʝʟʽ ʧʨʝʝʢʣʘʤʧʩʽʾ ʻ ʚʧʣʠʚ ʥʘ ʧʨʦʩʪʘʛʣʘʥʜʠʥʦʚʫ 

ʩʠʩʪʝʤʫ ʪʘ ʟʤʽʥʠ ʪʠʩʢʫ, ʱʦ ʚʧʣʠʚʘʪʠʤʫʪʴ ʥʘ ʩʪʘʥ ʩʪʽʥʦʢ ʩʫʜʠʥ [3]. ʇʦʨʫʰʝʥʥʷ 

ʟʘʛʘʣʴʥʦʛʦ ʙʘʣʘʥʩʫ ʧʨʦʩʪʘʮʠʢʣʽʥʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʥ ʮʝʥʪʨʘʣʴʥʦʾ ʪʘ 

ʧʝʨʠʬʝʨʠʯʥʦʾ ʛʝʤʦʜʠʥʘʤʽʢʠ, ʨʦʟʚʠʪʢʫ ʛʽʧʦʚʦʣʝʤʽʾ, ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʠʭ 

ʧʦʨʫʰʝʥʴ, ʧʽʜʚʠʱʝʥʥʷ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ ʉʫʤʘʮʽʷ ʫʩʽʭ ʚʢʘʟʘʥʠʭ ʚʠʱʝ 

ʬʘʢʪʦʨʽʚ ʧʨʠʟʚʦʜʠʪʴ, ʫ ʧʦʜʘʣʴʰʦʤʫ, ʜʦ ʨʦʟʚʠʪʢʫ ʧʦʣʽʦʨʛʘʥʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ 

[4]. ʇʨʠʩʫʪʥʽ ʪʘʢʦʞ ʟʤʽʥʠ ʚ ʧʣʘʮʝʥʪʽ, ʘ ʩʘʤʝ ʧʦʨʫʰʝʥʥʷ ʾʾ ʧʝʨʬʫʟʽʾ, ʯʝʨʝʟ 

ʥʝʜʦʩʪʘʪʥʻ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʩʧʽʨʘʣʴʥʠʭ ʘʧʪʝʨʽʡ. ɿʥʠʞʫʻʪʴʩʷ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ, ʚʘʞʣʠʚʠʭ ʽʥʛʽʙʽʪʦʨʽʚ ʧʝʨʝʦʢʠʩʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ, ʷʢʽ 

ʚʽʜʽʛʨʘʶʪʴ ʧʨʦʚʽʜʥʫ ʨʦʣʴ ʫ ʧʽʜʪʨʠʤʮʽ ʦʩʥʦʚʥʠʭ ʢʣʽʪʠʥʥʠʭ ʬʫʥʢʮʽʡ, ʪʘ 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʚʤʽʩʪ ʙʽʦʤʘʨʢʝʨʽʚ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ [5]. ɿʛʽʜʥʦ ʟ ʥʦʚʠʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʧʨʝʝʢʣʘʤʧʩʽʷ ʤʦʞʝ ʚʠʥʠʢʘʪʠ ʯʝʨʝʟ ʩʧʘʜʢʦʚʠʡ ʜʝʬʝʢʪ 

ʤʝʪʘʙʦʣʽʟʤʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʜʦʩʪʘʪʥʴʦʾ ʘʢʪʠʚʥʦʩʪʽ ʘʥʛʽʦʪʝʥʟʠʥʫ ɯɯ, 

ʟʥʠʞʝʥʥʶ ʩʝʢʨʝʮʽʾ ʘʣʴʜʦʩʪʝʨʦʥʫ ʪʘ ʘʥʪʠʜʽʫʨʝʪʠʯʥʦʛʦ ʛʦʨʤʦʥʫ (ɸɼɻ), ʟʤʽʥ ʚ 

ʜʽʷʣʴʥʦʩʪʽ ʩʠʤʧʘʪʦ-ʘʜʨʝʥʘʣʦʚʦʾ ʩʠʩʪʝʤʠ, ʧʽʜʚʠʱʝʥʥʷ ʪʦʥʫʩʫ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ 

[4]. ɹʘʛʘʪʦ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʟʘʣʝʞʥʽʩʪʴ ʧʨʝʝʢʣʘʤʧʩʽʾ ʚʽʜ 

ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ, ʢʦʣʠʚʘʥʴ ʘʪʤʦʩʬʝʨʥʦʛʦ ʪʠʩʢʫ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʛʽʧʦʪʘʣʘʤʦ-ʛʽʧʦʬʽʟʘʨʥʦ-ʥʘʜʥʠʨʥʠʢʦʚʦʾ ʩʠʩʪʝʤʠ ʚʘʛʽʪʥʠʭ [3].  

ʆʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʩʬʦʨʤʫʣʴʦʚʘʥʘ ʢʦʥʮʝʧʮʽʷ, ʟʛʽʜʥʦ ʟ ʷʢʦʶ 

ʥʘʡʚʘʞʣʠʚʽʰʦʶ ʧʘʪʦʛʝʥʝʪʠʯʥʦʶ ʣʘʥʢʦʶ ʫʩʢʣʘʜʥʝʥʴ ʚʘʛʽʪʥʦʩʪʽ ʻ ʪʨʦʤʙʦʬʽʣʽʯʥʽ 

ʩʪʘʥʠ ʽ ʝʥʜʦʪʝʣʽʘʣʴʥʘ ʜʠʩʬʫʥʢʮʽʷ [2]. ɼʦʩʣʽʜʞʝʥʥʷ, ʧʨʠʩʚʷʯʝʥʽ ʚʠʚʯʝʥʥʶ 

ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʇɽ, ʘʨʪʝʨʽʘʣʴʥʦʶ ʛʽʧʝʨʪʝʥʟʽʻʶ, ʩʪʘʥʦʤ ʛʝʤʦʩʪʘʟʫ ʽ 
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ʜʠʩʬʫʥʢʮʽʻʶ ʝʥʜʦʪʝʣʽʶ ʫ ʚʘʛʽʪʥʠʭ, ʥʝʙʘʛʘʪʦʯʠʩʝʣʴʥʽ [2]. 

ʋʩʢʣʘʜʥʝʥʥʷ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʧʝʨʝʜʯʘʩʥʝ ʚʽʜʰʘʨʫʚʘʥʥʷ ʧʣʘʮʝʥʪʠ, ɼɺɿ-

ʩʠʥʜʨʦʤ (ʜʠʩʝʤʽʥʦʚʘʥʝ ʚʥʫʪʨʽʰʥʴʦʩʫʜʠʥʥʝ ʟʛʦʨʪʘʥʥʷ, ʢʦʘʛʫʣʦʧʘʪʽʷ 

ʩʧʦʞʠʚʘʥʥʷ, ʪʨʦʤʙʦʛʝʤʦʨʘʛʽʯʥʠʡ ʩʠʥʜʨʦʤ), ʛʦʩʪʨʫ ʥʠʨʢʦʚʫ ʪʘ ʧʝʯʽʥʢʦʚʫ 

ʥʝʜʦʩʪʘʪʥʽʩʪʴ. ʏʘʩʪʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ, ʘ ʚ 

ʧʽʩʣʷʧʦʣʦʛʦʚʦʤʫ ʧʝʨʽʦʜʽ ʧʝʨʝʥʝʩʝʥʘ ʧʨʝʝʢʣʘʤʧʩʽʷ ʚʠʢʣʠʢʘʻ ʟʘʛʘʣʴʥʽ 

ʧʦʨʫʰʝʥʥʷ ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʠʭ ʦʨʛʘʥʽʚ ʪʘ ʟʤʽʥʠ ʬʫʥʢʮʽʡ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ [7]. 

ɺʠʩʥʦʚʦʢ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʽʜʩʫʤʦʚʫʶʯʠ ʚʠʱʝʟʘʟʥʘʯʝʥʝ, ʥʝ ʚʠʢʣʠʢʘʻ 

ʩʫʤʥʽʚʽʚ ʪʝ, ʱʦ ʤʝʭʘʥʽʟʤʠ ʨʦʟʚʠʪʢʫ ʧʨʝʝʢʣʘʤʧʩʽʾ ʟʘʣʝʞʘʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ 

ʬʘʢʪʦʨʽʚ, ʷʢʽ ʻ ʩʢʣʘʜʥʠʤʠ ʪʘ ʜʦ ʢʽʥʮʷ ʥʝʚʠʚʯʝʥʠʤʠ. ʅʘʞʘʣʴ, ʨʝʟʫʣʴʪʘʪʠ 

ʙʘʛʘʪʴʦʭ ʜʦʩʣʽʜʞʝʥʴ ʩʫʧʝʨʝʯʣʠʚʽ ʪʘ ʥʝʦʩʪʘʪʦʯʥʽ. ɺʠʷʚʣʝʥʥʷ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ 

ʨʦʟʚʠʪʢʫ ʇɽ ʻ ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʣʝʞʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚʘʛʽʪʥʠʭ 

ʚ ʛʨʫʧʽ ʨʠʟʠʢʫ. ɹʽʣʴʰ ʛʣʠʙʦʢʝ ʨʦʟʫʤʽʥʥʷ ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʦʾ ʨʦʣʽ ʨʦʟʚʠʪʢʫ 

ʜʘʥʦʛʦ ʫʩʢʣʘʜʥʝʥʥʷ ʪʘ, ʥʘʡʛʦʣʦʚʥʽʰʝ ʜʦʮʽʣʴʥʽʩʪʴ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ 

ʦʧʪʠʤʽʟʘʮʽʾ ʧʽʜʭʦʜʽʚ ʜʦ ʨʘʥʥʴʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ ʇɽ. 
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ʏɸʉʊʆʊɸ ʈʆɿɺʀʊʂʋ ʊɸ ʂʃɯʅɯʏʅɯ ʆʉʆɹʃʀɺʆʉʊɯ ʉʇʆʅʊɸʅʅʆɻʆ 

ʇʅɽɺʄʆʊʆʈɸʂʉʋ ʋ ʍɺʆʈʀʍ ʅɸ COVID-19 

 

ʇʠʞʠʢ ʄʘʢʩʠʤ ɸʥʜʨʽʘʥʦʚʠʯ, 

ʩʪʫʜʝʥʪ 

ɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʏʝʨʥʽʚʮʽ, ʋʢʨʘʾʥʘ 

ʄʝʣʝʥʢʦ ʉʚʽʪʣʘʥʘ ʈʦʤʘʥʽʚʥʘ, 

ʢ.ʤ.ʜ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʝʢʮʽʡʥʠʭ ʭʚʦʨʦʙ ʪʘ ʝʧʽʜʝʤʽʦʣʦʛʽʾ, 

ɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɸʥʜʨʫʱʘʢ ɸʥʜʨʽʡ ɺʘʩʠʣʴʦʚʠʯ, 

ʢ.ʤ.ʜ., ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʘʥʝʩʪʝʟʽʦʣʦʛʽʾ ʪʘ ʨʝʘʥʽʤʘʪʦʣʦʛʽʾ 

ɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɺʩʪʫʧ./Introductions . ʉʧʦʥʪʘʥʥʠʡ ʧʥʝʚʤʦʪʦʨʘʢʩ - ʥʘʷʚʥʽʩʪʴ ʧʦʚʽʪʨʷ ʚ 

ʧʣʝʚʨʘʣʴʥʽʡ ʧʦʨʦʞʥʠʥʽ, ʩʧʨʠʯʠʥʝʥʝ ʨʦʟʨʠʚʦʤ ʩʫʙʧʣʝʚʨʘʣʴʥʦ ʨʦʟʤʽʱʝʥʠʭ 

ʘʣʴʚʝʦʣ ʘʙʦ ʝʤʬʽʟʝʤʘʪʦʟʥʠʭ ʙʫʣʣ, ʱʦ ʥʝ ʚʠʢʣʠʢʘʥʝ ʪʨʘʚʤʦʶ ʘʙʦ ʽʥʰʠʤ 

ʦʯʝʚʠʜʥʠʤ ʧʨʦʚʦʢʫʶʯʠʤ ʬʘʢʪʦʨʦʤ (ʷʪʨʦʛʝʥʥʠʡ ʚʧʣʠʚ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ 

ʤʝʜʠʯʥʠʭ ʤʘʥʽʧʫʣʷʮʽʡ ʪʘ ʽʥ.). 

ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʤʝʭʘʥʽʟʤ ʩʧʦʥʪʘʥʥʦʛʦ ʧʥʝʚʤʦʪʦʨʘʢʩʫ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤ COVID-19 ʧʦʚôʷʟʘʥʠʡ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʚʥʫʪʨʽʰʥʴʦʧʣʝʚʨʘʣʴʥʦʛʦ 

ʪʠʩʢʫ ʚʥʘʩʣʽʜʦʢ ʪʨʠʚʘʣʦʛʦ ʢʘʰʣʶ ʘʙʦ ʐɺʃ (ʥʘʡʯʘʩʪʽʰʝ) ʟʽ ʩʪʨʫʢʪʫʨʥʠʤʠ 

ʟʤʽʥʘʤʠ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʧʘʨʝʥʭʽʤʽ ʣʝʛʝʥʽʚ. ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʢʽʩʪʦʟʥʽ ʪʘ 

ʬʽʙʨʦʟʥʽ ʟʤʽʥʠ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʨʦʟʨʠʚʽʚ ʘʣʴʚʝʦʣ. 

ʉʧʦʥʪʘʥʥʠʡ ʧʥʝʚʤʦʪʦʨʘʢʩ ʻ ʥʝʯʘʩʪʠʤ ʫʩʢʣʘʜʥʝʥʥʷʤ ʚʽʨʫʩʥʦʾ ʧʥʝʚʤʦʥʽʾ 

COVID-19. ʏʘʩʪʦʪʘ ʚʠʥʠʢʥʝʥʥʷ ʮʴʦʛʦ ʫʩʢʣʘʜʥʝʥʥʷ ʥʘʨʘʟʽ ʪʦʯʥʦ ʥʝʚʽʜʦʤʘ. 

ʄʝʪʘ ʨʦʙʦʪʠ./Aim. ɼʦʩʣʽʜʠʪʠ ʯʘʩʪʦʪʫ ʪʘ ʧʨʠʯʠʥʠ ʚʠʥʠʢʥʝʥʥʷ 

ʩʧʦʥʪʘʥʥʦʛʦ ʧʥʝʚʤʦʪʦʨʘʢʩʫ ʫ ʭʚʦʨʠʭ ʥʘ COVID-19. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ./Materials and methods. ʅʘʤʠ ʨʦʟʛʣʷʥʫʪʦ ʯʘʩʪʦʪʫ ʪʘ 

ʨʝʟʫʣʴʪʘʪʠ ʩʧʦʥʪʘʥʥʦʛʦ ʧʥʝʚʤʦʪʦʨʘʢʩʫ ʫ 336 ʧʘʮʽʻʥʪʽʚ ʟ ʧʥʝʚʤʦʥʽʻʶ, ʷʢʽ 

ʣʽʢʫʚʘʣʠʩʷ ʫ ʥʘʰʽʡ ʣʽʢʘʨʥʽ ʟ ʣʘʙʦʨʘʪʦʨʥʦ ʧʽʜʪʚʝʨʜʞʝʥʠʤ COVID-19. ɼʽʘʛʥʦʟ 

ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʥʘ ʦʩʥʦʚʽ ʧʦʣʽʤʝʨʘʟʥʦʾ ʣʘʥʮʶʛʦʚʦʾ ʨʝʘʢʮʽʾ (ʇʃʈ) ʧʽʩʣʷ ʟʘʙʦʨʫ 

ʤʘʟʢʘ ʟ ʥʦʩʦʛʣʦʪʢʠ. ʋʩʽʤ ʧʘʮʽʻʥʪʘʤ ʧʨʠ ʥʘʜʭʦʜʞʝʥʥʽ ʙʫʣʘ ʚʠʢʦʥʘʥʘ 
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ʢʦʤʧôʶʪʝʨʥʘ ʪʦʤʦʛʨʘʬʽʷ (ʂʊ) ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ. ʇʘʮʽʻʥʪʠ, ʫ ʷʢʠʭ ʙʫʚ 

ʧʥʝʚʤʦʪʦʨʘʢʩ ʚ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ ʢʣʽʥʽʯʥʦʛʦ ʧʝʨʝʙʽʛʫ, ʙʫʣʠ ʨʝʪʝʣʴʥʦ ʦʙʩʪʝʞʝʥʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ./Results and discussion. ɺʠʷʚʣʝʥʦ, ʱʦ ʫ 4 

ʧʘʮʽʻʥʪʽʚ (1,2%) ʩʝʨʝʜ ʽʥʰʠʭ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ ʙʫʚ ʧʥʝʚʤʦʪʦʨʘʢʩ. ɰʭ ʂʊ 

ʧʦʢʘʟʘʣʘ ʜʠʬʫʟʥʽ ʜʚʦʩʪʦʨʦʥʥʽ ʟʘʪʝʤʥʝʥʥʷ ʪʘ ʫʱʽʣʴʥʝʥʥʷ, ʷʢʽ ʚʠʟʥʘʯʘʣʠʩʷ 

ʧʝʨʝʚʘʞʥʦ ʚ ʟʘʜʥʴʦʙʘʟʘʣʴʥʠʭ ʧʝʨʠʬʝʨʽʡʥʠʭ ʜʽʣʷʥʢʘʭ ʣʝʛʝʥʴ. 3 ʟ 4 ʚʠʧʘʜʢʽʚ 

(75%) ʙʫʣʠ ʧʦʚôʷʟʘʥʽ ʟ ʐɺʃ ï ʩʤʝʨʪʥʽʩʪʴ 100%. ʋ ʚʩʽʭ ʚʠʧʘʜʢʘʭ ʩʤʝʨʪʥʽʩʪʴ ʥʝ 

ʙʫʣʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚôʷʟʘʥʘ ʟʽ ʩʧʦʥʪʘʥʥʠʤ ʧʥʝʚʤʦʪʦʨʘʢʩʦʤ. 

ɹʫʣʦ ʧʦʨʽʚʥʷʥʦ ʜʠʭʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʫ ʭʚʦʨʠʭ ʥʘ ʢʦʨʦʥʘʚʽʨʫʩʥʫ ʽʥʬʝʢʮʽʶ, 

ʷʢʽ ʧʝʨʝʙʫʚʘʶʪʴ ʥʘ ʘʧʘʨʘʪʽ ʐɺʃ ʙʝʟ ʧʥʝʚʤʦʪʦʨʘʢʩʫ (ɸ) ʟ ʪʘʢʠʤʠ, ʫ ʷʢʠʭ ʙʫʣʦ 

ʜʽʘʛʥʦʩʪʦʚʘʥʦ ʩʧʦʥʪʘʥʥʠʡ ʧʥʝʚʤʦʪʦʨʘʢʩ (ɹ). ʋ ʭʚʦʨʠʭ ʛʨʫʧʠ ɹ ʚʠʷʚʣʝʥʦ 

ʘʛʨʝʩʠʚʥʽʰʠʡ ʪʘ ʙʽʣʴʰ ʥʝʩʧʨʠʷʪʣʠʚʠʡ ʧʝʨʝʙʽʛ, ʥʽʞ ʚ ɸ ï ʩʪʽʡʢʝ ʧʽʜʚʠʱʝʥʥʷ 

ʨaʉʆ2, ʟʥʠʞʝʥʥʷ ʨaʆ2 ʪʘ SaO2. 

ʇʨʦʪʷʛʦʤ ʧʝʨʽʦʜʫ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʤʠ ʙʫʣʦ ʨʦʟʛʣʷʥʫʪʦ ʯʘʩʪʦʪʫ ʪʘ 

ʨʝʟʫʣʴʪʘʪʠ ʩʧʦʥʪʘʥʥʦʛʦ ʧʥʝʚʤʦʪʦʨʘʢʩʫ ʫ 336 ʧʘʮʽʻʥʪʽʚ ʟ ʧʥʝʚʤʦʥʽʻʶ, ʷʢʽ 

ʣʽʢʫʚʘʣʠʩʷ ʫ ʥʘʰʽʡ ʣʽʢʘʨʥʽ ʟ ʣʘʙʦʨʘʪʦʨʥʦ ʧʽʜʪʚʝʨʜʞʝʥʠʤ COVID-19. ʋ 4 

ʧʘʮʽʻʥʪʽʚ (1,2%) ʨʦʟʚʠʥʫʚʩʷ ʧʥʝʚʤʦʪʦʨʘʢʩ. 3 ʟ 4 ʚʠʧʘʜʢʠ (75%) ʙʫʣʠ ʧʦʚôʷʟʘʥʽ ʟ 

ʐɺʃ ï ʩʤʝʨʪʥʽʩʪʴ 100%. 

ɺʠʩʥʦʚʢʠ./Conclusions. ʉʧʦʥʪʘʥʥʠʡ ʧʥʝʚʤʦʪʦʨʘʢʩ ʻ ʨʽʜʢʽʩʥʠʤ 

ʫʩʢʣʘʜʥʝʥʥʷʤ ʚʽʨʫʩʥʦʾ ʧʥʝʚʤʦʥʽʾ COVID-19 (1.2%) ʽ ʥʘʡʯʘʩʪʽʰʝ ʧʦʚôʷʟʘʥʠʡ ʽʟ 

ʧʝʨʝʙʫʚʘʥʥʷʤ ʥʘ ʘʧʘʨʘʪʽ ʐɺʃ, ʣʝʪʘʣʴʥʽʩʪʴ ʚ ʪʘʢʠʭ ʭʚʦʨʠʭ ʥʘʜʟʚʠʯʘʡʥʦ ʚʠʩʦʢʘ.  
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ʇʆʐʀʈɽʅɯʉʊʔ ɻɸʉʊʈʆɽɿʆʌɸɻɽɸʃʔʅʆɰ ʈɽʌʃʖʂʉʅʆɰ ʍɺʆʈʆɹʀ 

ʉɽʈɽɼ ʉʊʋɼɽʅʊɯɺ-ʄɽɼʀʂɯɺ 

 

ʈʝʚʘ ʊʝʪʷʥʘ ɺʘʩʠʣʽʚʥʘ 

ʜʦʮʝʥʪ, ʢʘʥʜʠʜʘʪ ʤʝʜʠʯʥʠʭ ʥʘʫʢ 

ʂʨʫʣʽʢʦʚʩʴʢʘ ʂʘʨʽʥʘ ʉʝʨʛʽʾʚʥʘ 

ʇʣʘʥʪʫʩ ɯʨʠʥʘ ɺʘʩʠʣʽʚʥʘ 

ʩʪʫʜʝʥʪʠ 5 ʢʫʨʩʫ, ʩʧʝʮʽʘʣʴʥʽʩʪʴ 222 çʄʝʜʠʮʠʥʘè 

ɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʏʝʨʥʽʚʮʽ, ʋʢʨʘʾʥʘ 

 

ɺʚʝʜʝʥʥʷ. ɻʘʩʪʨʦʝʟʦʬʘʛʝʘʣʴʥʘ ʨʝʬʣʶʢʩʥʘ ʭʚʦʨʦʙʘ (ɻɽʈʍ) ï ʮʝ ʦʜʥʘ ʟ 

ʥʘʡʘʢʪʫʘʣʴʥʽʰʠʭ ʛʘʩʪʨʦʝʥʪʝʨʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ ʩʴʦʛʦʜʝʥʥʷ, ʥʘ ʷʢʝ ʩʪʨʘʞʜʘʻ 

ʚʽʜ 20 ʜʦ 50% ʥʘʩʝʣʝʥʥʷ ʨʽʟʥʠʭ ʢʨʘʾʥ ʩʚʽʪʫ. ɺ ʋʢʨʘʾʥʽ ʧʦʰʠʨʝʥʽʩʪʴ ɻɽʈʍ 

ʩʢʣʘʜʘʻ 10 ʚʠʧʘʜʢʽʚ ʥʘ 1000 ʥʘʩʝʣʝʥʥʷ. ɿʛʽʜʥʦ ʟ ʄʦʥʨʝʘʣʴʩʴʢʠʤ ʢʦʥʩʝʥʩʫʩʦʤ 

ɻɽʈʍ ï ʮʝ ʩʪʘʥ, ʷʢʠʡ ʨʦʟʚʠʚʘʻʪʴʩʷ, ʢʦʣʠ ʨʝʬʣʶʢʩ ʰʣʫʥʢʦʚʦʛʦ ʚʤʽʩʪʫ 

ʩʧʨʠʯʠʥʷʻ ʩʠʤʧʪʦʤʠ, ʱʦ ʪʫʨʙʫʶʪʴ ʧʘʮʽʻʥʪʘ, ʘʙʦ ʫʩʢʣʘʜʥʝʥʥʷ [1]. 

ʋ ʙʽʣʴʰʦʩʪʽ ʭʚʦʨʠʭ ʩʠʤʧʪʦʤʠ ɻɽʈʍ ʻ ʩʣʘʙʦ ʚʠʨʘʞʝʥʠʤʠ ʽ ʩʧʦʨʘʜʠʯʥʠʤʠ, 

ʟ ʧʨʠʚʦʜʫ ʷʢʠʭ ʚʦʥʠ ʥʝ ʟʚʝʨʪʘʶʪʴʩʷ ʜʦ ʣʽʢʘʨʽʚ, ʘ ʩʘʤʦʩʪʽʡʥʦ ʧʨʠʡʤʘʶʪʴ ʣʽʢʠ 

ʘʙʦ ʢʦʨʠʩʪʫʶʪʴʩʷ ʧʦʨʘʜʘʤʠ ʟʥʘʡʦʤʠʭ. ʉʘʤʝ ʮʽ ʭʚʦʨʽ ʩʪʘʥʦʚʣʷʪʴ, ʟʘ ʦʙʨʘʟʥʠʤ 

ʚʠʟʥʘʯʝʥʥʷʤ D.O.Castell, ʥʘʡʙʽʣʴʰʫ ʧʽʜʚʦʜʥʫ ʯʘʩʪʠʥʫ ʘʡʩʙʝʨʛʘ ʽ ʩʢʣʘʜʘʶʪʴ 70-

80 % ʚʩʽʭ ʚʠʧʘʜʢʽʚ ʟʘʭʚʦʨʶʚʘʥʥʷ ("ʪʝʣʝʬʦʥʥʽ ʨʝʬʣʶʢʩʠ"). ʉʝʨʝʜʥʷ ʥʘʜʚʦʜʥʘ 

ʯʘʩʪʠʥʘ ʘʡʩʙʝʨʛʘ - ʮʝ ʭʚʦʨʽ ʟ ʨʝʬʣʶʢʩ-ʝʟʦʬʘʛʽʪʦʤ (20-25%) ʟ ʚʠʨʘʞʝʥʠʤʠ ʘʙʦ 

ʧʦʩʪʽʡʥʠʤʠ ʩʠʤʧʪʦʤʘʤʠ, ʘʣʝ ʙʝʟ ʫʩʢʣʘʜʥʝʥʴ, ʷʢʠʤ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ 

ʨʝʛʫʣʷʨʥʝ ʘʤʙʫʣʘʪʦʨʥʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʽ ʣʽʢʫʚʘʥʥʷ ("ʘʤʙʫʣʘʪʦʨʥʽ ʨʝʬʣʶʢʩʠ"). 

ʅʘʨʝʰʪʽ, ʚʝʨʭʽʚʢʘ ʘʡʩʙʝʨʛʫ ï ʮʝ ʥʝʚʝʣʠʢʘ ʛʨʫʧʘ ʭʚʦʨʠʭ (2-5%), ʫ ʷʢʠʭ 

ʨʦʟʚʠʥʫʣʠʩʷ ʫʩʢʣʘʜʥʝʥʥʷ: ʢʨʦʚʦʪʝʯʽ, ʩʪʨʠʢʪʫʨʠ ʩʪʨʘʚʦʭʦʜʫ, ʩʪʨʘʚʦʭʽʜ 

ɹʘʨʨʝʪʪʘ, ʽ ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʩʪʘʮʽʦʥʘʨʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ("ʛʦʩʧʽʪʘʣʴʥʽ ʨʝʬʣʶʢʩʠ") 

[2]. 

ʄʝʪʦʶ ʥʘʰʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʚʯʠʪʠ ʧʦʰʠʨʝʥʽʩʪʴ ʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʽʩʪʴ  

ɻɽʈʍ ʩʝʨʝʜ ʩʪʫʜʝʥʪʽʚ-ʤʝʜʠʢʽʚ. 

ɿʘ ʦʧʨʘʮʴʦʚʘʥʠʤʠ ʥʘʤʠ ʜʘʥʠʤʠ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʪʫʜʝʥʪʠ-ʤʝʜʠʢʠ 
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ʯʦʣʦʚʽʯʦʾ ʩʪʘʪʽ ʯʘʩʪʽʰʝ ʩʪʨʘʞʜʘʶʪʴ ʥʘ ɻɽʈʍ. ɺʠʷʚʣʝʥʦ, ʱʦ ʯʦʣʦʚʽʢʠ ʯʘʩʪʽʰʝ 

ʧʦʨʫʰʫʚʘʣʠ ʨʝʞʠʤ ʜʥʷ, ʨʝʞʠʤ ʽ ʢʨʘʪʥʽʩʪʴ ʭʘʨʯʫʚʘʥʥʷ, ʚʞʠʚʘʣʠ ʩʧʠʨʪʥʽ ʥʘʧʦʾ, 

ʚʝʣʠ ʥʝʟʜʦʨʦʚʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷ; ʞʽʥʢʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʯʦʣʦʚʽʢʘʤʠ ʯʘʩʪʽʰʝ ʩʧʣʷʪʴ 

ʤʝʥʰʝ ʰʝʩʪʠ ʛʦʜʠʥ ʥʘ ʜʦʙʫ, ʧʨʠʡʤʘʶʪʴ ʾʞʫ 1-2 ʨʘʟʠ ʥʘ ʜʝʥʴ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ 

ʛʘʨʷʯʫ, ʚʝʜʫʪʴ ʧʘʩʠʚʥʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷ, ʤʘʶʪʴ ʥʘʜʤʽʨʥʫ ʤʘʩʫ ʪʽʣʘ, ʩʝʨʝʜ ʥʠʭ 

ʙʽʣʴʰʝ ʪʠʭ, ʱʦ ʚʽʜʤʽʪʠʣʠ ʥʘʷʚʥʽʩʪʴ ʪʷʞʢʠʭ ʜʫʰʝʚʥʠʭ ʧʝʨʝʞʠʚʘʥʴ ʚ ʩʽʤôʷʭ [3]. 

ɿʘ ʜʘʥʠʤʠ ʄʘʛʣʴʦʚʘʥʘ ɻ.ʄ. ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ 112 ʩʪʫʜʝʥʪʽʚ ʃʴʚʽʚʩʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɼʘʥʠʣʘ ɻʘʣʠʮʴʢʦʛʦ ʽ ʚʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ɻɽʈʍ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ 82,1% ʩʪʫʜʝʥʪʽʚ (ʝʨʦʟʠʚʥʘ ʬʦʨʤʘ -8,1%, ʥʝʝʨʦʟʠʚʥʘ 

-74,1%), ʘ ʚ 17,9% ʦʩʽʙ ʚʝʨʠʬʽʢʦʚʘʥʘ çʬʫʥʢʮʽʦʥʘʣʴʥʘ ʧʝʯʽʷè (ʌɼ). ɺʠʷʚʣʝʥʦ, 

ʱʦ ʥʝʨʝʛʫʣʷʨʥʝ ʭʘʨʯʫʚʘʥʥʷ ʪʘ ʟʣʦʚʞʠʚʘʥʥʷ ʛʘʟʦʚʘʥʠʤʠ ʥʘʧʦʷʤʠ ʤʦʞʫʪʴ 

ʧʨʦʚʦʢʫʚʘʪʠ ʨʦʟʚʠʪʦʢ ʧʝʯʽʾ ʚ ʩʪʫʜʝʥʪʽʚ. 77,7% ʤʦʣʦʜʠʭ ʣʶʜʝʡ ʚʽʜʤʽʯʘʣʠ 

ʧʦʤʽʨʥʠʡ ʜʠʩʢʦʤʬʦʨʪ ʫ ʜʽʣʷʥʮʽ ʝʧʽʛʘʩʪʨʽʶ. ʇʨʘʢʪʠʯʥʦ ʪʨʝʪʠʥʘ ʩʪʫʜʝʥʪʽʚ ʤʘʶʪʴ 

ʧʦʻʜʥʘʥʥʷ ʧʘʪʦʣʦʛʽʾ ʩʪʨʘʚʦʭʦʜʫ ʽʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʰʣʫʥʢʘ, ʘ ʚ ʢʦʞʥʦʛʦ 

ʜʝʩʷʪʦʛʦ ʜʽʘʛʥʦʩʪʦʚʘʥʦ ʝʨʦʟʽʾ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ [1]. 

ʉʪʫʜʝʥʪʠ-ʤʝʜʠʢʠ ʻ ʚʨʘʟʣʠʚʦʶ ʣʘʥʢʦʶ ʜʦ ʚʧʣʠʚʫ ʩʪʨʝʩʫ, ʱʦ ʻ ʱʝ ʦʜʥʠʤ 

ʝʪʽʦʣʦʛʽʯʥʠʤ ʯʠʥʥʠʢʦʤ. ʋ ʧʘʪʦʛʝʥʝʟʽ ɻɽʈʍ ʪʘ ʌɼ ʦʢʨʝʤʽ ʘʚʪʦʨʠ ʚʢʘʟʫʶʪʴ ʥʘ 

ʯʘʩʪʫ ʘʩʦʮʽʘʮʽʶ ɻɽʈʍ ʟ ʨʦʟʣʘʜʘʤʠ ʚʝʛʝʪʘʪʠʚʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʚ ʦʩʽʙ 

ʤʦʣʦʜʦʛʦ ʚʽʢʫ, ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʘʢʪʠʚʥʦʩʪʽ ʩʠʤʧʘʪʠʯʥʦʾ ʣʘʥʢʠ ʪʘ ʟʤʝʥʰʝʥʥʷʤ 

ʚʧʣʠʚʫ ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʟ ʥʘʜʤʽʨʥʦʶ ʩʠʤʧʘʪʠʢʦʪʦʥʽʯʥʦʶ 

ʨʝʘʢʪʠʚʥʽʩʪʶ [4]. ɼʠʩʙʘʣʘʥʩ, ʱʦ ʚʠʥʠʢ ʚ ʝʥʜʦʪʝʣʽʘʣʴʥʽʡ ʩʠʩʪʝʤʽ ʧʨʠʟʚʦʜʠʪʴ ʫ 

ʭʚʦʨʠʭ ʟ ɻɽʈʍ ʙʝʟ ʩʫʧʫʪʥʴʦʾ ʧʘʪʦʣʦʛʽʾ ʟ ʚʠʩʦʢʦʶ ʩʪʫʧʝʥʶ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʜʦ 

ʧʽʜʚʠʱʝʥʥʷ ʘʛʨʝʩʽʾ ʰʣʫʥʢʦʚʦʛʦ ʩʦʢʫ, ʘ ʫ ʭʚʦʨʠʭ ʥʘ ɻɽʈʍ ʽʟ ʩʫʧʫʪʥʴʦʾ 

ʘʨʪʝʨʽʘʣʴʥʦʶ ʛʽʧʝʨʪʝʥʟʽʻʶ ï ʜʦ ʟʥʠʞʝʥʥʷ ʟʘʭʠʩʥʠʭ ʽ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʣʠʟʦʚʦʛʦ ʙʘʨôʻʨʫ ʛʘʩʪʨʦʜʫʦʜʝʥʘʣʴʥʦʾ ʟʦʥʠ [5]. 

ɺʞʠʚʘʥʥʷ ʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ ʩʪʫʜʝʥʪʘʤʠ-ʤʝʜʠʢʘʤʠ ʟʘʩʣʫʛʦʚʫʻ 

ʩʝʨʡʦʟʥʦʾ ʫʚʘʛʠ, ʦʩʢʽʣʴʢʠ ʟʘ ʜʘʥʠʤʠ ɻʦʣʝʥʢʦʚʘ ɸ.ɺ. 70% ʩʪʫʜʝʥʪʽʚ ʚʞʠʚʘʶʪʴ 

ʩʧʠʨʪʥʽ ʥʘʧʦʾ, ʩʝʨʝʜ ʥʠʭ 22,3% ʚʢʘʟʘʣʠ, ʱʦ ʭʦʯʘ ʙ ʨʘʟ ʚ ʞʠʪʪʽ ʙʫʣʠ ʚ ʩʪʘʥʽ 

ʩʠʣʴʥʦʛʦ ʘʣʢʦʛʦʣʴʥʦʛʦ ʩʧôʷʥʽʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʦ: ʩʪʫʜʝʥʪʠ, ʷʢʽ ʩʧʦʞʠʚʘʣʠ 

ʘʣʢʦʛʦʣʴ ʜʝʢʽʣʴʢʘ ʨʘʟ ʥʘ ʤʽʩʷʮʴ ʧʦ 50-100 ʤʣ ï 28,4%; 1-4 ʨʘʟ ʥʘ ʤʽʩʷʮʴ ʧʦ 100-
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300 ʤʣ ï 27,4% ʨʝʩʧʦʥʜʝʥʪʽʚ; 1-2 ʨʘʟ ʥʘ ʪʠʞʜʝʥʴ ʧʦ 200-500 ʤʣ ï  1% ʩʪʫʜʝʥʪʽʚ; 

2-3 ʨʘʟ ʥʘ ʪʠʞʜʝʥʴ ʧʦ 500 ʤʣ ʽ ʙʽʣʴʰʝ ï 1,5% ʦʧʠʪʘʥʠʭ; ʘʙʩʪʠʥʝʥʪʠ ï 30%. 

ʉʝʨʝʜ ʩʪʫʜʝʥʪʽʚ ʩʪʘʨʰʠʭ ʢʫʨʩʽʚ ʧʝʨʝʚʘʞʘʻ ʧʦʤʽʨʥʝ ʚʞʠʚʘʥʥʷ ʘʣʢʦʛʦʣʶ ï 1-4 

ʨʘʟʠ ʚ ʤʽʩʷʮʴ ʧʦ 100-300 ʤʣ, ʘ ʤʦʣʦʜʰʠʭ ʢʫʨʩʽʚ ï ʘʙʩʪʠʥʝʥʪʠ (ʥʝ ʚʞʠʚʘʶʪʴ 

ʘʣʢʦʛʦʣʴ) [6]. ɿʘʭʚʦʨʶʚʘʥʥʷ ʧʦʚôʷʟʘʥʝ ʟ ʪʠʤ, ʱʦ ʘʣʢʦʛʦʣʴ ʟʥʠʞʫʻ ʪʠʩʢ ʫ 

ʥʠʞʥʴʦʤʫ ʚʽʜʜʽʣʽ ʩʪʨʘʚʦʭʽʜʥʦʛʦ ʩʬʽʥʢʪʝʨʘ, ʪʦʤʫ ʚʽʥ ʥʝ ʟʘʢʨʠʚʘʻʪʴʩʷ ʥʘʣʝʞʥʠʤ 

ʯʠʥʦʤ, ʱʦʙ ʟʘʧʦʙʽʛʪʠ ʨʝʬʣʶʢʩʫ. ʊʘʢʦʞ ʘʣʢʦʛʦʣʴ ʧʦʩʣʘʙʣʶʻ ʩʢʦʨʦʯʝʥʥʷ 

ʩʪʨʘʚʦʭʦʜʫ, ʷʢʽ ʧʝʨʝʤʽʱʫʶʪʴ ʾʞʫ ʜʦ ʰʣʫʥʢʫ. ɺʞʠʚʘʥʥʷ ʘʣʢʦʛʦʣʶ ʧʝʨʝʜ ʩʥʦʤ 

ʤʦʞʝ ʟʙʽʣʴʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʝʧʽʟʦʜʽʚ ɻɽʈʍ ʫ ʥʽʯʥʠʡ ʯʘʩ. 

ʋ ʟʚôʷʟʢʫ ʟ ʚʝʣʠʢʠʤ ʥʘʚʯʘʣʴʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʪʘ ʥʝʥʦʨʤʦʚʘʥʠʤ ʩʥʦʤ, 

ʩʪʫʜʝʥʪʠ-ʤʝʜʠʢʠ ʯʘʩʪʦ ʚʞʠʚʘʶʪʴ ʢʦʬʝʾʥ ʪʘ ʝʥʝʨʛʝʪʠʯʥʽ ʥʘʧʦʾ, ʷʢʽ ʩʧʨʠʷʶʪʴ 

ʧʽʜʚʠʱʝʥʥʶ ʢʠʩʣʦʪʦʧʨʦʜʫʢʮʽʾ ʚ ʰʣʫʥʢʫ ʪʘ ʟʥʠʞʫʶʪʴ ʪʦʥʫʩ ʥʠʞʥʴʦʛʦ 

ʩʪʨʘʚʦʭʽʜʥʦʛʦ ʩʬʽʥʢʪʝʨʘ. 

ɺʠʩʥʦʚʦʢ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʥʘʥʦʾ ʨʦʙʦʪʠ ʤʠ ʜʽʡʰʣʠ ʚʠʩʥʦʚʢʫ, ʱʦ 

ʩʪʫʜʝʥʪʠ ʻ ʚʨʘʟʣʠʚʦʶ ʛʨʫʧʦʶ ʱʦʜʦ ʚʠʥʠʢʥʝʥʥʷ ɻɽʈʍ.  ɼʦʩʣʽʜʞʝʥʥʷ 

ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʧʦʢʘʟʘʣʦ, ʱʦ ʧʦʩʪʽʡʥʝ ʥʝʨʚʦʚʦ-ʝʤʦʮʽʡʥʝ ʥʘʧʨʫʞʝʥʥʷ, 

ʥʝʨʝʛʫʣʷʨʥʝ ʽ ʥʝʧʨʘʚʠʣʴʥʝ ʭʘʨʯʫʚʘʥʥʷʤ, ʤʘʣʦʨʫʭʦʤʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷ, ʢʫʨʽʥʥʷ ʽ 

ʟʣʦʚʞʠʚʘʥʥʷ ʘʣʢʦʛʦʣʝʤ ï ʻ ʚʘʞʣʠʚʠʤʠ ʯʠʥʥʠʢʘʤʠ ʫ ʨʦʟʚʠʪʢʫ ʧʘʪʦʣʦʛʽʾ. ʏʘʩʪʦ 

ʩʪʫʜʝʥʪʠ-ʤʝʜʠʢʠ ʥʝ ʟʚʝʨʪʘʶʪʴ ʫʚʘʛʠ ʥʘ ʧʨʦʷʚʠ ɻɽʈʍ, ʽʛʥʦʨʫʶʪʴ ʚʯʘʩʥʫ 

ʜʽʘʛʥʦʩʪʠʢʫ ʪʘ ʘʜʝʢʚʘʪʥʝ ʣʽʢʫʚʘʥʥʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʚʠʪʢʫ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʪʘ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ. ʄʠ ʚʚʘʞʘʻʤʦ, ʱʦ ʥʘ ʜʘʥʠʡ ʯʘʩ ʚʘʞʣʠʚʠʤ ʻ 

ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʩʚʽʪʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʝʨʝʜ ʩʪʫʜʝʥʪʽʚ-ʤʝʜʠʢʽʚ ʜʣʷ 

ʧʦʧʝʨʝʜʞʝʥʥʷ ʧʨʦʷʚʽʚ ɻɽʈʍ, ʘ ʪʘʢʦʞ ʧʦʧʝʨʝʜʞʝʥʥʷ ʚʠʥʠʢʥʝʥʥʷ ʫʩʢʣʘʜʝʥʴ ʫ 

ʨʘʟʽ ʥʘʷʚʥʦʩʪʽ ʜʘʥʦʾ ʧʘʪʦʣʦʛʽʾ. 
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ʆʉʆɹʃʀɺʆʉʊɯ ʉʋʏɸʉʅʆɰ ɼɯɸɻʅʆʉʊʀʂʀ ɺɯʈʋʉʅʆɻʆ 

ɻɽʇɸʊʀʊʋ ɺ ʃʖɼʀʅʀ 

 

ʈʝʰʝʪʥʷʢ ʃʶʜʤʠʣʘ ʈʘʩʫʣʽʚʥʘ 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʐʝʚʯʝʥʢʦ ɺʽʢʪʦʨʽʷ ɺʦʣʦʜʠʤʠʨʽʚʥʘ 

ʉʪʫʜʝʥʪʢʘ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ɸʚʽʘʮʽʡʥʠʡ ʋʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʂʠʾʚ, ʋʢʨʘʠʥʘ 

 

ʇʨʠʙʣʠʟʥʦ ʫ 350 ʤʣʥ ʦʩʽʙ ʚʠʷʚʣʷʶʪʴʩʷ ʤʘʨʢʝʨʠ ʧʦʪʦʯʥʦʾ ʭʨʦʥʽʯʥʦʾ 

ʽʥʬʝʢʮʽʾ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʢʣʽʥʽʯʥʠʭ ʚʘʨʽʘʥʪʽʚ ʽ 

ʨʝʟʫʣʴʪʘʪʽʚ ʟʘʭʚʦʨʶʚʘʥʥʷ - ʚʽʜ ʥʝʘʢʪʠʚʥʦʛʦ ʥʦʩʽʷ ɺɻɺ ʟ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʚʽʨʝʤʽʾ 

ʜʦ ʧʘʮʽʻʥʪʽʚ  ʟ ʚʠʨʘʞʝʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʪʘ ʤʦʞʣʠʚʽʩʪʶ ʬʦʨʤʫʚʘʥʥʷ 

ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʥʘʩʣʽʜʢʽʚ ï ʮʠʨʦʟʫ ʧʝʯʽʥʢʠ ʪʘ ʛʝʧʘʪʦʮʝʣʶʣʷʨʥʦʾ ʢʘʨʮʠʥʦʤʠ [1]. 

ɺʽʜ ʮʠʨʦʟʫ ʧʝʯʽʥʢʠ ʪʘ ʛʝʧʘʪʦʮʝʣʶʣʷʨʥʦʾ ʢʘʨʮʠʥʦʤʠ ʱʦʨʦʢʫ ʫ ʩʚʽʪʽ ʛʠʥʝ 

ʙʣʠʟʴʢʦ 1 ʤʣʥ ʦʩʽʙ.  

ʂʽʥʮʝʚʽ ʩʪʘʜʽʾ ʧʨʦʛʨʝʩʫʶʯʦʛʦ ʍɻɺ ʻ ʧʨʠʯʠʥʦʶ 5-10% ʪʨʘʥʩʧʣʘʥʪʘʮʽʡ 

ʧʝʯʽʥʢʠ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʱʦʨʽʯʥʦ [2]. ɺ ʋʢʨʘʾʥʽ ʦʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ 

ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʥʘ ʭʨʦʥʽʯʥʽ ʬʦʨʤʠ ʚʽʨʫʩʥʠʭ ʛʝʧʘʪʠʪʽʚ ʟʨʦʩʣʘ. ʋ ʟʚ'ʷʟʢʫ ʟ ʯʠʤ 

ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʷʢʽʩʥʫ ʪʘ ʩʚʦʻʯʘʩʥʫ ʜʽʘʛʥʦʩʪʠʢʫ ʮʠʭ ʽʥʬʝʢʮʽʡ. 

ɼʣʷ ʩʧʝʮʠʬʽʯʥʦʾ ʣʘʙʦʨʘʪʦʨʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʘʢʽ ʤʝʪʦʜʠ: 

ʽʤʫʥʥʘ ʝʣʝʢʪʨʦʥʥʘ ʤʽʢʨʦʩʢʦʧʽʷ (ɯɽʄ), ʽʤʫʥʦʬʝʨʤʝʥʪʥʠʡ ʘʥʘʣʽʟ (ɯʌɸ), 

ʧʦʣʽʤʝʨʘʟʥʘ ʣʘʥʮʶʛʦʚʘ ʨʝʘʢʮʽʷ (ʇʃʈ). 

ɼʽʘʛʥʦʩʪʠʢʘ ʚʽʨʫʩʥʦʛʦ ʛʝʧʘʪʠʪʫ ɺ (ɻɺ) ʟʘʩʥʦʚʘʥʘ ʥʘ ʚʠʷʚʣʝʥʥʽ ʘʥʪʠʛʝʥʽʚ 

ʚʽʨʫʩʫ - HBsAg, HɺeAg, ʘʥʪʠʪʽʣ ʄ ʽ ʉ ʜʦ ʅɺʩAg, ʉ ʜʦ HɺeAg, ʉ ʜʦ ʅɺʝɸg 

ʤʝʪʦʜʦʤ ɯʌɸ (ʯʫʪʣʠʚʽʩʪʴ 0,1 ʥʛ/ʤʣ), ʘʙʦ ʡʦʛʦ ɼʅʂ ʚ ʢʨʦʚʽ ʪʘ ʽʥʰʠʭ ʙʽʦʣʦʛʽʯʥʠʭ 

ʨʽʜʠʥʘʭ ʦʨʛʘʥʽʟʤʫ, ʘ ʪʘʢʦʞ ʫ ʢʣʽʪʠʥʘʭ ʪʘ ʪʢʘʥʠʥʘʭ ʦʨʛʘʥʽʚ ʤʝʪʦʜʦʤ ʇʃʈ [2].  

ʅʘʡʚʘʞʣʠʚʽʰʠʡ ʤʘʨʢʝʨ ʽʥʬʝʢʮʽʾ - ʅɺʝɸg. ɺʽʥ ʚʠʷʚʣʷʻʪʴʩʷ ʧʦʯʠʥʘʶʯʠ ʟ 

2-5 ʪʠʞʥʷ ʚʽʜ ʤʦʤʝʥʪʫ ʽʥʬʽʢʫʚʘʥʥʷ ʽ ʜʦ ʤʦʤʝʥʪʫ ʦʜʫʞʘʥʥʷ ʧʨʠ ʛʦʩʪʨʽʡ ʽʥʬʝʢʮʽʾ 

(ʧʨʠ ʭʨʦʥʽʯʥʽʡ ʽʥʬʝʢʮʽʾ - ʜʦʚʽʯʥʦ). ʉʝʨʝʜʥʷ ʪʨʠʚʘʣʽʩʪʴ ʮʠʨʢʫʣʷʮʽʾ ʫ ʢʨʦʚʽ 

ʅɺʝɸg - 70-80 ʜʽʙ. ʆʜʥʘʢ ʧʨʠ ʛʦʩʪʨʽʡ ʬʦʨʤʽ ʚʽʨʫʩʥʦʛʦ ʛʝʧʘʪʠʪʫ ʽʩʥʫʻ ʧʝʨʽʦʜ 
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çʚʽʢʥʘè, ʢʦʣʠ ʻʜʠʥʠʤ ʤʘʨʢʝʨʦʤ ʽʥʬʽʢʦʚʘʥʦʩʪʽ ʻ ʄ ʜʦ ʅɺʩAg. ʏʘʩ ʪʨʠʚʘʣʦʩʪʽ 

ʬʘʟʠ ʚʽʢʥʘ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 3 ʪʠʞʥʽʚ ʜʦ 1 ʨʦʢʫ [1]. 

ʊʽʣʴʢʠ ʢʦʤʧʣʝʢʩʥʠʡ ʘʥʘʣʽʟ ʤʘʨʢʝʨʽʚ ʽʥʬʝʢʮʽʾ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ 

ʥʘʷʚʥʽʩʪʴ ʚʽʨʫʩʫ, ʚʩʪʘʥʦʚʠʪʠ ʢʣʽʥʽʯʥʫ ʩʪʘʜʽʶ ʧʝʨʝʙʽʛʫ ʽʥʬʝʢʮʽʾ ʪʘ 

ʽʤʫʥʦʣʦʛʽʯʥʠʡ ʩʪʘʪʫʩ ʦʙʩʪʝʞʫʚʘʥʦʛʦ, ʘ ʪʘʢʦʞ ʩʫʜʠʪʠ ʧʨʦ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʣʽʢʫʚʘʥʥʷ [3]. 

ʅʂ ʚʽʨʫʩʫ ɻɺ ʚʠʷʚʣʷʻʪʴʩʷ ʫ ʩʠʨʦʚʘʪʮʽ ʯʠ ʧʣʘʟʤʽ ʢʨʦʚʽ ʤʝʪʦʜʦʤ ʇʃʈ. ɰʾ 

ʥʘʷʚʥʽʩʪʴ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʩʦʢʫ ʨʝʧʣʽʢʘʪʠʚʥʫ ʘʢʪʠʚʥʽʩʪʴ ʚʽʨʫʩʫ. ʂʽʣʴʢʽʩʪʴ ɼʅʂ 

ʚʽʨʫʩʫ ʚ ʢʨʦʚʽ ʰʚʠʜʢʦ ʟʨʦʩʪʘʻ ʧʨʦʪʷʛʦʤ ʽʥʢʫʙʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʽ ʩʪʘʻ 

ʤʘʢʩʠʤʘʣʴʥʦʶ ʫ ʛʦʩʪʨʽʡ ʬʘʟʽ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʎʠʨʢʫʣʷʮʽʷ ʧʦʥʘʜ 5-6 ʤʽʩʷʮʽʚ ʻ 

ʥʝʩʧʨʠʷʪʣʠʚʠʤ ʧʨʦʛʥʦʩʪʠʯʥʠʤ ʢʨʠʪʝʨʽʻʤ ʪʘ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʝʨʝʭʽʜ ʽʥʬʝʢʮʽʾ ʜʦ 

ʭʨʦʥʽʯʥʦʾ ʬʦʨʤʠ. ʂʽʣʴʢʽʩʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʤʽʩʪʫ ɼʅʂ ʚʽʨʫʩʫ ɻɺ ʫ ʢʣʽʥʽʯʥʠʭ 

ʟʨʘʟʢʘʭ ʻ ʚʘʞʣʠʚʦʶ ʜʣʷ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʪʠʚʽʨʫʩʥʦʾ ʪʝʨʘʧʽʾ. ʗʢʱʦ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʚʽʨʫʩʫ ʤʝʥʰʝ 105 ʢʦʧʽʡ/ʤʣ, ʪʦ ʧʨʦʛʥʦʟ ʢʫʨʩʫ ʣʽʢʫʚʘʥʥʷ 

ʩʧʨʠʷʪʣʠʚʠʡ, ʷʢʱʦ ʚʠʱʝ, ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʫʚʘʪʠ ʽʥʰʽ ʩʭʝʤʠ ʣʽʢʫʚʘʥʥʷ. ʏʘʩʪʦʪʘ 

ʚʠʷʚʣʝʥʥʷ ɼʅʂ ʚʽʨʫʩʫ ɻɺ ʢʦʨʝʣʶʻ ʽʟ ʯʘʩʪʦʪʦʶ ʚʠʟʥʘʯʝʥʥʷ HBsAg, HBeAg ʪʘ ʄ 

ʜʦ HBcAg. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʝʭʥʽʢʫ ʇʃʈ, ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʧʽʜʪʠʧ HBsAg. 

ʊʘʢ ʷʢ ʫ ʧʨʘʢʪʠʢʫ ʚʽʪʯʠʟʥʷʥʦʾ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ ʙʫʣʠ ʚʢʣʶʯʝʥʽ 

ʥʘʮʽʦʥʘʣʴʥʽ ʩʪʘʥʜʘʨʪʠ ʦʙʦʚ'ʷʟʢʦʚʦʛʦ ʚʠʷʚʣʝʥʥʷ ʨʽʟʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʧʦʚʝʨʭʥʝʚʦʛʦ ʘʥʪʠʛʝʥʫ ʚʽʨʫʩʫ ɻɺ ʫ ʟʨʘʟʢʘʭ ʩʠʨʦʚʘʪʦʢ ʢʨʦʚʽ (ʟ 2003 ʨ. ï 0,1 

ʥʛ/ʤʣ), ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʽʥʜʠʢʘʮʽʾ HBsAg ʤʘʶʪʴ ʪʘʢʽ ʤʝʪʦʜʠ ʷʢ ɯʌɸ ʫ 

ʨʽʟʥʠʭ ʤʦʜʠʬʽʢʘʮʽʷʭ ʪʘ ʇʃʈ [1,2]. 

ʋ ʚʠʥʷʪʢʦʚʠʭ ʚʠʧʘʜʢʘʭ (ʷʢʱʦ ʥʝʤʘʻ ʩʧʝʮʽʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ) ʜʦʟʚʦʣʝʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʤʫʥʦʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʡ ʝʢʩʧʨʝʩ-ʪʝʩʪ (ʯʫʪʣʠʚʽʩʪʴ 5 ʥʛ/ʤʣ) [2]. 

ʉʝʨʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʢʨʦʚʽ ʥʘ ʤʘʨʢʝʨʠ ʚʽʨʫʩʫ ʛʝʧʘʪʠʪʫ ʆ (ɺɻD) 

ʧʦʢʘʟʘʥʝ ʣʠʰʝ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʥʘʷʚʥʽʩʪʶ ʚ ʢʨʦʚʽ HBsAg, ʪʦʙʪʦ ʽʥʬʽʢʦʚʘʥʠʭ 

ʚʽʨʫʩʦʤ ɻɺ. ʑʦʨʦʢʫ ʥʘ ɺɻD ʦʙʩʪʝʞʫʶʪʴ çʟʜʦʨʦʚʠʭè ʥʦʩʽʾʚ HBsAg, ʘ ʪʘʢʦʞ 

ʧʘʮʽʻʥʪʽʚ ʟ ʭʨʦʥʽʯʥʠʤ ʚʽʨʫʩʥʠʤ ʛʝʧʘʪʠʪʦʤ ʧʨʠ ʟʘʛʦʩʪʨʝʥʥʷʭ ʽ ʧʦʛʽʨʰʝʥʥʽ ʩʪʘʥʫ. 

ʄʝʪʦʜʠ ʩʧʝʮʠʬʽʯʥʦʾ ʣʘʙʦʨʘʪʦʨʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʚʽʨʫʩʥʠʭ ʛʝʧʘʪʠʪʽʚ 
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ʧʦʩʪʽʡʥʦ ʚʜʦʩʢʦʥʘʣʶʶʪʴʩʷ, ʧʝʨʝʣʽʢ ʤʘʨʢʝʨʽʚ ʽʥʬʽʢʫʚʘʥʥʷ ʨʦʟʰʠʨʶʻʪʴʩʷ, ʽ 

ʧʨʘʚʠʣʴʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʾʭ ʧʦʻʜʥʘʥʴ ʜʦʟʚʦʣʠʪʴ ʣʽʢʘʨʷʤ ʰʚʠʜʢʦ ʦʮʽʥʠʪʠ 

ʨʝʟʫʣʴʪʘʪʠ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʧʨʠʟʥʘʯʠʪʠ ʭʚʦʨʦʤʫ ʥʘ ʣʽʢʫʚʘʥʥʷ. 
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ʇʆʂɸɿʅʀʂʀ ʌɯɿʀʏʅʆɻʆ ʈʆɿɺʀʊʂʋ ʅʆɺʆʅɸʈʆɼɾɽʅʀʍ ɼɯʊɽʁ 

ʊɸ ʍɸʈɸʂʊɽʈʀʉʊʀʂ, ʑʆ ɺɯɼʆɹʈɸɾʋʖʊʔ ʄɽɼʀʂʆ-ʉʆʎɯɸʃʔʅɯ 

ʆʉʆɹʃʀɺʆʉʊɯ ɾʀʊʊɭɼɯʗʃʔʅʆʉʊɯ, ʆʉʆɹʃʀɺʆʉʊɯ ʇɽʈɽɹɯɻʋ 

ɺɸɻɯʊʅʆʉʊɯ ʊɸ ʍɸʈɸʂʊɽʈʋ ʊʈʋɼʆɺʆɰ ɼɯʗʃʔʅʆʉʊɯ ɰʍ ʄɸʊɽʈɯɺ: 

ɿɸʂʆʅʆʄɯʈʅʆʉʊɯ ɺɿɸɭʄʆɿɸʃɽɾʅʆʉʊɯ 

 

ʉʝʨʛʝʪʘ ɯʛʦʨ ɺʦʣʦʜʠʤʠʨʦʚʠʯ, 

ʜ.ʤʝʜ.ʥ., ʧʨʦʬʝʩʦʨ, 

ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʟʘʛʘʣʴʥʦʾ ʛʽʛʽʻʥʠ ʪʘ ʝʢʦʣʦʛʽʾ, 

ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤ. ʄ. ɯ. ʇʠʨʦʛʦʚʘ 

ʉʝʨʛʝʪʘ ɼʽʥʘ ʇʝʪʨʽʚʥʘ, 

ʢ.ʤʝʜ.ʥ., ʣʽʢʘʨ-ʥʝʦʥʘʪʦʣʦʛ 

ʄʘʢʘʨʦʚʘ ʆʣʴʛʘ ɯʛʦʨʽʚʥʘ, 

ʢ.ʤʝʜ.ʥ., ʣʽʢʘʨ-ʧʝʜʽʘʪʨ 

ʤ. ɺʽʥʥʠʮʷ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ./Introductions. ʎʽʣʢʦʤ ʘʜʝʢʚʘʪʥʘ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʫʯʘʩʥʠʭ ʚʠʤʦʛ, 

ʧʨʦʛʥʦʩʪʠʯʥʘ ʦʮʽʥʢʘ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʧʝʨʝʙʽʛʫ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ 

ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ʚ ʫʤʦʚʘʭ ʚʧʣʠʚʫ ʮʽʣʦʛʦ ʨʷʜʫ ʬʘʢʪʦʨʽʚ, ʢʦʪʨʽ ʩʧʨʘʚʣʷʶʪʴ ʷʢ 

ʩʧʨʠʷʪʣʠʚʠʡ, ʪʘʢ ʽ ʥʝʩʧʨʠʷʪʣʠʚʠʡ ʚʧʣʠʚ ʥʘ ʦʩʦʙʣʠʚʦʩʪʽ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʩʪʘʥʫ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ ʪʘ ʩʪʘʥ ʾʾ ʟʜʦʨʦʚôʷ, ʷʚʣʷʻ ʩʦʙʦʶ ʽʤʦʚʽʨʥʽʩʥʠʡ ʧʨʦʮʝʩ, 

ʷʢʠʡ ʧʝʨʝʜʙʘʯʘʻ ʟʘʤʽʥʫ ʨʝʘʣʴʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʦʢʨʝʤʠʭ ʦʙôʻʢʪʽʚ ʧʝʚʥʦʶ 

ʩʪʘʪʠʩʪʠʯʥʦʶ ʢʦʥʩʪʨʫʢʮʽʻʶ, ʱʦ ʘʜʝʢʚʘʪʥʦ ʚʽʜʦʙʨʘʞʫʻ ʥʘʡʽʩʪʦʪʥʽʰʽ ʨʠʩʠ 

ʚʽʜʧʦʚʽʜʥʦʾ ʙʘʟʠ ʜʘʥʠʭ ʽ ʩʪʚʦʨʶʻ ʩʧʨʦʱʝʥʠʡ, ʮʽʣʢʦʤ ʘʙʩʪʨʘʛʦʚʘʥʠʡ ʚʽʜ 

ʥʝʽʩʪʦʪʥʠʭ ʦʟʥʘʢ ʦʙʨʘʟ [1, 2, 3, 4, 5, 6, 7]. 

ʄʝʪʘ ʨʦʙʦʪʠ./Aim. ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ 

ʚʟʘʻʤʦʟʘʣʝʞʥʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʜʽʪʝʡ ʪʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʱʦ ʚʽʜʦʙʨʘʞʫʶʪʴ ʤʝʜʠʢʦ-ʩʦʮʽʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ, ʦʩʦʙʣʠʚʦʩʪʽ ʧʝʨʝʙʽʛʫ ʚʘʛʽʪʥʦʩʪʽ ʪʘ ʭʘʨʘʢʪʝʨ ʪʨʫʜʦʚʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʾʭ ʤʘʪʝʨʽʚ.  

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ./Materials and methods. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ 
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ʥʘ ʙʘʟʽ ɺʽʥʥʠʮʴʢʦʾ ʦʙʣʘʩʥʦʾ ʢʣʽʥʽʯʥʦʾ ʣʽʢʘʨʥʽ ʽʤ. ʄ. ɯ. ʇʠʨʦʛʦʚʘ ʽ ɺʽʥʥʠʮʴʢʦʾ 

ʜʠʪʷʯʦʾ ʦʙʣʘʩʥʦʾ ʢʣʽʥʽʯʥʦʾ ʣʽʢʘʨʥʽ. ɺʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʽ 

(ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʜʽʪʝʡ ʪʘ ʾʭ 

ʤʘʪʝʨʽʚ) ʽ ʤʝʜʠʢʦ-ʩʦʮʽʦʣʦʛʽʯʥʽ (ʚʠʚʯʝʥʥʷ ʩʦʮʽʘʣʴʥʠʭ ʽ ʞʠʪʣʦʚʦ-ʧʦʙʫʪʦʚʠʭ ʫʤʦʚ 

ʞʠʪʪʷ ʪʘ ʨʝʞʠʤʫ ʜʥʷ ʤʘʪʝʨʽʚ) ʤʝʪʦʜʠ ʪʘ ʤʝʪʦʜʠ ʙʘʛʘʪʦʚʠʤʽʨʥʦʛʦ ʩʪʘʪʠʩʪʠʯʥʦʛʦ 

ʘʥʘʣʽʟʫ (ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʦʜʝʨʞʘʥʠʭ ʜʘʥʠʭ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʚôʷʟʢʽʚ ʤʽʞ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʧʦʢʘʟʥʠʢʘʤʠ ʤʝʜʠʢʦ-ʩʦʮʽʘʣʴʥʠʭ ʫʤʦʚ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ, ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʝʞʠʤʫ ʜʥʷ ʽ ʦʩʦʙʣʠʚʦʩʪʝʡ ʦʩʦʙʠʩʪʦʩʪʽ ʾʭ 

ʤʘʪʝʨʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʨʝʣʷʮʽʡʥʦʛʦ, ʨʝʛʨʝʩʽʡʥʦʛʦ ʽ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ). 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ./Results and discussion. ʈʝʟʫʣʴʪʘʪʠ, 

ʦʜʝʨʞʘʥʽ ʥʘ ʧʽʜʩʪʘʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʮʝʜʫʨ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ, ʥʘʜʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʟʥʘʯʠʪʠ 5 ʛʦʣʦʚʥʠʭ ʙʣʦʢʽʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ 

ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʥʘʡʙʽʣʴʰ ʪʽʩʥʠʤ ʪʘ ʛʣʠʙʦʢʠʤ ʚʟʘʻʤʦʟʚôʷʟʢʦʤ. ɼʦ ʧʝʨʰʦʛʦ ʙʣʦʢʫ 

ʧʦʢʘʟʥʠʢʽʚ (ʩʦʤʘʪʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ), 

ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʥʘʡʙʽʣʴʰ ʧʦʪʫʞʥʠʭ ʩʪʘʪʠʩʪʠʯʥʦ-ʟʥʘʯʫʱʠʭ 

ʢʦʨʝʣʷʮʽʡʥʠʭ ʟʚôʷʟʢʽʚ ʪʘ ʚʠʟʥʘʯʘʶʪʴ ʩʪʫʧʽʥʴ ʛʘʨʤʦʥʽʡʥʦʩʪʽ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ, 

ʟʘʩʚʽʜʯʫʶʯʠ ʡʦʛʦ ʚʘʛʦʤʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʥʘʣʝʞʘʪʴ ʧʦʢʘʟʥʠʢʠ ʜʦʚʞʠʥʠ (r = 0,51-0,79; p<0,001) ʽ ʤʘʩʠ 

(r=0,61-0,81; p<0,001) ʪʽʣʘ, ʦʢʨʫʞʥʦʩʪʽ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ (r = 0,53-0,81; p<0,001) ʽ 

ʛʦʣʦʚʠ (r = 0,51-0,81; p<0,001) ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ; ʜʦ ʜʨʫʛʦʛʦ ʙʣʦʢʫ (ʧʦʢʘʟʥʠʢʠ 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʦʛʦ ʩʪʘʪʫʩʫ ʤʘʪʝʨʽʚ) ʧʦʢʘʟʥʠʢʽʚ ï ʜʘʥʽ, ʷʢʽ ʚʽʜʟʥʘʯʘʶʪʴ 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʦʨʛʘʥʽʟʤʫ ʤʘʪʝʨʽʚ, ʽ, ʥʘʩʘʤʧʝʨʝʜ, ʚʝʣʠʯʠʥʠ ʾʭ ʤʘʩʠ 

(r = 0,16-0,38; p<0,05-0,001) ʽ ʜʦʚʞʠʥʠ (r = 0,14-0,26; p<0,05-0,01) ʪʽʣʘ, ʘ ʪʘʢʦʞ 

ʩʪʫʧʝʥʷ ʟʙʽʣʴʰʝʥʥʷ ʤʘʩʠ ʪʽʣʘ ʧʨʦʪʷʛʦʤ ʧʝʨʽʦʜʫ ʚʘʛʽʪʥʦʩʪʽ (r = 0,15-0,30; 

p<0,05-0,001); ʜʦ ʪʨʝʪʴʦʛʦ ʙʣʦʢʫ (ʧʦʢʘʟʥʠʢʠ ʱʦʜʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʝʨʝʙʽʛʫ 

ʚʘʛʽʪʥʦʩʪʽ ʤʘʪʝʨʽʚ) ï ʜʘʥʽ, ʷʢʽ ʟʘʩʚʽʜʯʫʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʦʪʽʢʘʥʥʷ ʚʘʛʽʪʥʦʩʪʽ ʽ, 

ʧʝʨʝʜʫʩʽʤ, ʪʝʨʤʽʥ ʚʘʛʽʪʥʦʩʪʽ (r = 0,16-0,47; p<0,05-0,001) ʪʘ ʧʦʨʷʜʢʦʚʽ ʥʦʤʝʨʠ 

ʚʘʛʽʪʥʦʩʪʽ (r = 0,18-0,23; p<0,05-0,01) ʽ ʧʦʣʦʛʽʚ (r = 0,22-0,30; p<0,05-0,01); ʜʦ 

ʯʝʪʚʝʨʪʦʛʦ ʙʣʦʢʫ (ʧʦʢʘʟʥʠʢʠ ʱʦʜʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʨʫʜʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʤʘʪʝʨʽʚ) ï 

ʜʘʥʽ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʽ ʨʽʚʥʷ ʬʽʟʠʯʥʦʾ 
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ʘʢʪʠʚʥʦʩʪʽ ʤʘʪʝʨʽʚ (r = 0,14-0,20; p<0,05); ʜʦ ʧôʷʪʦʛʦ ʙʣʦʢʫ (ʧʦʢʘʟʥʠʢʠ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʟʜʦʨʦʚôʷ ʤʘʪʝʨʽʚ) ï ʜʘʥʽ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ 

ʨʝʧʨʦʜʫʢʪʠʚʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʨʛʘʥʽʟʤʫ ʤʘʪʝʨʽʚ ʽ, ʥʘʩʘʤʧʝʨʝʜ, ʜʘʥʽ ʱʦʜʦ 

ʧʦʯʘʪʢʫ ʤʝʥʩʪʨʫʘʮʽʡ (r = 0,14-0,17; p<0,05) ʽ ʩʪʘʪʝʚʦʛʦ ʞʠʪʪʷ (r=0,16-0,17; 

p<0,05). ɼʘʥʽ, ʦʪʨʠʤʘʥʽ ʧʽʜ ʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʮʝʜʫʨ ʧʦʢʨʦʢʦʚʦʛʦ 

ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (R2 = 0,607-0,870; ʨ<0,001), ʟʘʩʚʽʜʯʫʶʪʴ ʪʦʡ ʬʘʢʪ, ʱʦ 

ʥʘʡʯʘʩʪʽʰʝ ʜʦ ʩʢʣʘʜʫ ʨʽʚʥʷʥʴ ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ, ʷʢʽ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ, ʚʭʦʜʷʪʴ 

ʜʘʥʽ ʱʦʜʦ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʪʘ ʘʥʘʤʥʝʩʪʠʯʥʽ ʜʘʥʽ 

ʤʘʪʝʨʽʚ (ʤʽʩʮʝ ʧʦʩʪʽʡʥʦʛʦ ʧʨʦʞʠʚʘʥʥʷ, ʤʘʩʠ ʽ ʜʦʚʞʠʥʠ ʪʽʣʘ ʤʘʪʝʨʽʚ ʪʘ ʩʪʫʧʽʥʴ 

ʟʙʽʣʴʰʝʥʥʷ ʤʘʩʠ ʪʽʣʘ ʧʝʨʝʜ ʧʦʣʦʛʘʤʠ), ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʝʨʝʙʽʛʫ ʧʝʨʽʦʜʫ 

ʚʘʛʽʪʥʦʩʪʽ (ʦʩʦʙʣʠʚʦʩʪʽ ʧʝʨʝʙʽʛʫ ʧʦʣʦʛʽʚ, ʧʦʨʷʜʢʦʚʠʡ ʥʦʤʝʨ ʚʘʛʽʪʥʦʩʪʽ ʽ 

ʧʦʣʦʛʽʚ), ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʪʘʪʝʚʦʛʦ ʨʦʟʚʠʪʢʫ (ʯʘʩ ʧʦʯʘʪʢʫ ʤʝʥʩʪʨʫʘʮʽʡ ʽ ʩʪʘʪʝʚʦʛʦ 

ʞʠʪʪʷ) ʪʘ ʪʨʫʜʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ (ʛʨʫʧʘ ʬʽʟʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ) ʤʘʪʝʨʽʚ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʮʝʜʫʨ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ, 

ʱʦ ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʚʽʜʥʦʩʥʦ ʚʧʣʠʚʫ ʥʘ ʧʨʦʮʝʩʠ ʬʦʨʤʫʚʘʥʥʷ 

ʧʨʦʚʽʜʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʜʽʪʝʡ ʩʣʽʜ 

ʚʚʘʞʘʪʠ ʪʘʢʽ ʬʘʢʪʦʨʠ, ʷʢ ñʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʚʠʪʢʫ ʩʦʤʘʪʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʜʽʪʝʡò (ʯʘʩʪʢʘ ʜʠʩʧʝʨʩʽʾ ï 24,62-34,28%), ʽ, 

ʦʪʞʝ, ʩʣʽʜ ʢʦʥʩʪʘʪʫʚʘʪʠ ʪʦʡ ʬʘʢʪ, ʱʦ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ʧʨʦʚʽʜʥʠʭ ʪʘ 

ʢʨʠʪʝʨʽʘʣʴʥʠʭ ʢʦʨʝʣʷʪ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʽ ʜʽʚʯʘʪʦʢ, ʽ ʭʣʦʧʯʠʢʽʚ, ʥʘʡʩʫʪʪʻʚʽʰʫ 

ʜʽʶ ʩʧʨʘʚʣʷʻ ʢʦʤʧʣʝʢʩ ʽʥʰʠʭ ʩʦʤʘʪʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʧʽʜʣʷʛʘʶʪʴ 

ʘʥʘʣʽʟʫ ʪʘ ʚʠʟʥʘʯʘʶʪʴ ʩʪʫʧʽʥʴ ʛʘʨʤʦʥʽʡʥʦʩʪʽ ʾʭ ʨʦʟʚʠʪʢʫ, ñʦʩʦʙʣʠʚʦʩʪʽ 

ʘʥʘʤʥʝʩʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʞʠʪʪʷ ʤʘʪʝʨʽʚò (ʯʘʩʪʢʘ ʜʠʩʧʝʨʩʽʾ ï 16,13-

17,98%), ʱʦ ʚʢʣʶʯʘʻ ʫ ʩʚʦʶ ʩʪʨʫʢʪʫʨʫ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʧʦʢʘʟʥʠʢʠ ʚʽʜʥʦʩʥʦ ʾʭ 

ʚʽʢʫ ʪʘ ʧʦʨʷʜʢʦʚʠʭ ʥʦʤʝʨʽʚ ʚʘʛʽʪʥʦʩʪʽ ʽ ʧʦʣʦʛʽʚ, ñʦʩʦʙʣʠʚʦʩʪʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʩʪʘʥʫ ʦʨʛʘʥʽʟʤʫ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʜʽʪʝʡò (ʯʘʩʪʢʘ ʜʠʩʧʝʨʩʽʾ ï 13,22-14,84%), ʱʦ, 

ʧʝʨʝʜʫʩʽʤ, ʧʦʻʜʥʫʻ ʚ ʩʚʦʾʡ ʩʪʨʫʢʪʫʨʽ ʧʦʢʘʟʥʠʢʠ ʩʪʘʥʫ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʟʘ 

ʰʢʘʣʦʶ ɸʧʛʘʨ ʥʘ 1 ʽ 5 ʭʚʠʣʠʥʘʭ ʞʠʪʪʷ, ʪʘ ñʦʩʦʙʣʠʚʦʩʪʽ ʧʝʨʝʙʽʛʫ ʧʦʣʦʛʽʚò 

(ʯʘʩʪʢʘ ʜʠʩʧʝʨʩʽʾ ï 11,80-14,03%), ʱʦ ʚʠʷʚʣʷʻ ʚʠʟʥʘʯʘʣʴʥʽ ʨʠʩʠ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʧʝʨʝʙʽʛʫ ʧʨʦʮʝʩʫ ʧʦʣʦʛʽʚ. 
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ɺʠʩʥʦʚʢʠ./Conclusions. ɺ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ 

ʚʟʘʻʤʦʟʘʣʝʞʥʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʜʽʪʝʡ ʪʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʱʦ ʚʽʜʦʙʨʘʞʫʶʪʴ ʤʝʜʠʢʦ-ʩʦʮʽʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ, ʦʩʦʙʣʠʚʦʩʪʽ ʧʝʨʝʙʽʛʫ ʚʘʛʽʪʥʦʩʪʽ ʪʘ ʭʘʨʘʢʪʝʨʫ ʪʨʫʜʦʚʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʾʭ ʤʘʪʝʨʽʚ. 
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ʇʈʆʎɽʉʀ ɿɻʆʈʊɸʅʅʗ ʂʈʆɺɯ ʊɸ ʌɯɹʈʀʅʆʃɯɿʋ ʇʈʀ 
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ʈʝʟʶʤʝ. ʋ ʩʪʘʪʪʽ ʦʧʨʘʮʴʦʚʘʥʦ ʪʘ ʨʦʟʛʣʷʥʫʪʦ ʩʫʯʘʩʥʠʡ ʣʽʪʝʨʘʪʫʨʥʠʡ 

ʤʘʪʝʨʽʘʣ ʩʪʦʩʦʚʥʦ ʟʤʽʥ ʨʝʛʫʣʷʮʽʾ ʘʛʨʝʛʘʪʥʦʛʦ ʩʪʘʥʫ ʢʨʦʚʽ ʧʨʠ ʟʘʭʚʦʨʶʚʘʥʥʷʭ 

ʣʝʛʝʥʴ, ʘ ʩʘʤʝ: ʜʝʪʘʣʴʥʦ ʦʧʨʘʮʴʦʚʘʥʦ ʨʦʣʴ ʣʝʛʝʥʴ ʫ ʨʝʛʫʣʷʮʽʾ ʘʛʨʝʛʘʪʥʦʛʦ ʩʪʘʥʫ 

ʢʨʦʚʽ ʫ ʧʫʣʴʤʦʥʦʣʦʛʽʯʥʠʭ ʭʚʦʨʠʭ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʟʘʭʚʦʨʶʚʘʥʥʷ ʣʝʛʝʥʴ, ʛʝʤʦʩʪʘʟ, ʬʽʙʨʠʥʦʣʽʟ, ʧʨʦʪʝʦʣʽʟ. 

 

ʃʝʛʝʥʽ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʨʝʛʫʣʷʮʽʾ ʧʨʦʮʝʩʽʚ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ ʽ 

ʬʽʙʨʠʥʦʣʽʟʫ [1,2]. ʃʝʛʝʥʝʚʘ ʪʢʘʥʠʥʘ ʙʘʛʘʪʘ ʥʘ ʪʢʘʥʠʥʥʽ ʢʦʤʧʦʥʝʥʪʠ, ʱʦ 

ʩʪʠʤʫʣʶʶʪʴ ʪʨʦʤʙʽʥʦʛʝʥʝʟ, ʘʣʝ ʚʦʜʥʦʯʘʩ ʚʦʣʦʜʽʻ ʽ ʟʥʘʯʥʦʶ ʧʨʦʪʠʟʛʦʨʪʘʶʯʦʶ 

ʘʢʪʠʚʥʽʩʪʶ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʛʝʧʘʨʠʥʫ [3,4]. ʇʨʠ ʧʘʪʦʣʦʛʽʾ 

ʣʝʛʝʥʽ ʚʠʢʦʥʫʶʪʴ ʬʫʥʢʮʽʶ ʩʚʦʻʨʽʜʥʦʛʦ ʬʽʣʴʪʨʫ ʜʣʷ ʥʝʚʝʣʠʢʠʭ ʟʛʫʩʪʢʽʚ ʘʙʦ 

ʘʛʨʝʛʘʪʽʚ, ʷʢʽ ʫʪʚʦʨʶʶʪʴʩʷ ʧʨʠ ʜʠʩʝʤʽʥʦʚʘʥʦʤʫ ʚʥʫʪʨʽʰʥʴʦʩʫʜʠʥʥʦʤʫ 

ʟʛʦʨʪʘʥʥʽ ʢʨʦʚʽ (ɼɺɿ) [5,6]. 

ʇʦʨʫʰʝʥʥʷ ʛʝʤʦʩʪʘʟʫ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʧʨʠ ʙʘʛʘʪʴʦʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ 

ʣʝʛʝʥʴ, ʽʥʦʜʽ ʥʘʚʽʪʴ ʽʟ ʨʦʟʚʠʪʢʦʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʦʛʦ ʘʙʦ ʣʦʢʘʣʴʥʦʛʦ ɼɺɿ-

ʩʠʥʜʨʦʤʫ [7]. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʫʨʘʞʝʥʥʷ ʣʝʛʝʥʝʚʦʾ ʪʢʘʥʠʥʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʥʘʩʣʽʜʢʦʤ ɼɺɿ-ʩʠʥʜʨʦʤʫ, ʱʦ ʚʠʢʣʠʢʘʥʠʡ ʧʦʟʘʣʝʛʝʥʝʚʦʶ ʧʘʪʦʣʦʛʽʻʶ 

(ʨʝʩʧʽʨʘʪʦʨʥʠʡ ʜʠʩʪʨʝʩ-ʩʠʥʜʨʦʤ, ʪʨʦʤʙʦʝʤʙʦʣʽʯʥʘ ʧʥʝʚʤʦʥʽʷ) [8,9]. ʎʝ 

ʟʫʤʦʚʣʝʥʦ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʢʘʧʽʣʷʨʽʚ, ʫ ʷʢʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʤʽʢ-
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ʨʦʛʝʤʦʢʦʘʛʫʣʷʮʽʷ [26], ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʽʯʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʢʦʣʠ ʛʽʩʪʦʣʦʛʽʯʥʦ ʫ ʣʝʛʝʥʝʚʠʭ ʤʽʢʨʦʩʫʜʠʥʘʭ ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʯʠʩʣʝʥʥʽ ʬʽʙʨʠʥʦʚʽ ʪʨʦʤʙʠ [10,11]. 

ɼʣʷ ʛʦʩʪʨʦʾ ʧʥʝʚʤʦʥʽʾ ʭʘʨʘʢʪʝʨʥʠʤ ʻ ʧʽʜʚʠʱʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʛʦʨʪʘʥʥʷ 

ʢʨʦʚʽ, ʘ ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʢʦʘʛʫʣʷʥʪʥʦʾ ʟʜʘʪʥʦʩʪʽ ʝʨʠʪʨʦʮʠʪʽʚ ʟʫʤʦʚʣʶʻ ʟʥʘʯʥʽ 

ʚʥʫʪʨʽʰʥʴʦʩʫʜʠʥʥʽ ʧʦʨʫʰʝʥʥʷ ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʾ ʽ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ɼɺɿ-

ʩʠʥʜʨʦʤʫ, ʱʦ ʻ ʧʨʠʯʠʥʦʶ ʬʦʨʤʫʚʘʥʥʷ ʤʽʢʨʦʪʨʦʤʙʽʚ ʫ ʩʠʩʪʝʤʽ ʣʝʛʝʥʝʚʦʾ ʘʨʪʝʨʽʾ 

ʪʘ ʧʦʛʽʨʰʝʥʥʷ ʢʨʦʚʦʦʙʽʛʫ ʫ ʚʦʛʥʠʱʽ ʟʘʧʘʣʝʥʥʷ [12]. ʇʨʠ ʮʴʦʤʫ ʟʘʭʚʦʨʶʚʘʥʥʽ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʣʘʪʝʥʪʥʠʡ ʧʝʨʝʙʽʛ ʚʥʫʪʨʽʰʥʴʦʩʫʜʠʥʥʦʛʦ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ 

[12,13]. ʋ ʭʚʦʨʠʭ ʥʘ ʧʥʝʚʤʦʥʽʶ ʟʥʠʞʫʻʪʴʩʷ ʨʽʚʝʥʴ ʬʽʙʨʠʥʦʛʝʥʫ, ʘʢʪʠʚʥʽʩʪʴ 

ʧʣʘʟʤʽʥʫ ʽ ʘʥʪʠʪʨʦʤʙʽʥʫ ɯɯɯ, ʟʨʦʩʪʘʻ ʚôʷʟʢʽʩʪʴ ʢʨʦʚʽ ʪʘ ʰʚʠʜʢʽʩʪʴ ʘʛʨʝʛʘʮʽʾ 

ʪʨʦʤʙʦʮʠʪʽʚ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʜʝʧʨʝʩʽʾ ʬʽʙʨʠʥʦʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʢʨʦʚʽ [14]. 

ɺʦʜʥʦʯʘʩ ʧʽʜʚʠʱʫʻʪʴʩʷ ʚʤʽʩʪ ʧʨʦʜʫʢʪʽʚ ʜʝʛʨʘʜʘʮʽʾ ʬʽʙʨʠʥʫ/ʬʽʙʨʠʥʦʛʝʥʫ, ʫ 

ʢʨʦʚʽ ʟôʷʚʣʷʶʪʴʩʷ ʨʦʟʯʠʥʥʽ ʢʦʤʧʣʝʢʩʠ ʬʽʙʨʠʥ-ʤʦʥʦʤʝʨʫ [15], ʟʙʽʣʴʰʫʻʪʴʩʷ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʬʽʙʨʠʥʦʛʝʥʫ [16], ʘʢʪʠʚʫʻʪʴʩʷ VIII  ʬʘʢʪʦʨ [17], ʘ ʥʠʟʴʢʘ 

ʬʽʙʨʠʥʦʣʽʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʧʦʻʜʥʫʻʪʴʩʷ ʟ ʚʠʩʦʢʦʶ ʘʢʪʠʚʥʽʩʪʶ a1-ʽʥʛʽʙʽʪʦʨʘ 

ʧʨʦʪʝʾʥʘʟ ʽ a2-ʤʘʢʨʦʛʣʦʙʫʣʽʥʫ [18], ʱʦ ʟʘʛʘʣʦʤ ʚʽʜʧʦʚʽʜʘʻ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʜʝʩʪʨʫʢʪʠʚʥʠʭ ʟʤʽʥ ʧʨʠ ʛʦʩʪʨʽʡ ʧʥʝʚʤʦʥʽʾ [6]. ʊʨʦʤʙʦʮʠʪʦʧʝʥʽʷ ʧʨʠ ʪʷʞʢʦʤʫ 

ʧʝʨʝʙʽʛʫ ʟʘʭʚʦʨʶʚʘʥʥʷ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʢʦʘʛʫʣʦʧʘʪʽʻʶ ʩʧʦʞʠʚʘʥʥʷ [19]. 

ɸʛʨʝʛʘʪʠ ʪʨʦʤʙʦʮʠʪʽʚ, ʱʦ ʮʠʨʢʫʣʶʶʪʴ ʫ ʢʨʦʚôʷʥʦʤʫ ʨʫʩʣʽ, ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʨʦʟʚʠʪʢʫ ʜʠʬʫʟʥʠʭ ʤʽʢʨʦʝʤʙʦʣʽʡ ʽ ʣʦʢʘʣʴʥʠʭ ʛʝʤʦʨʘʛʽʯʥʠʭ ʥʝʢʨʦʟʽʚ ʨʽʟʥʠʭ 

ʦʨʛʘʥʽʚ [12], ˇʝʥʝʟ ʷʢʠʭ ʤʘʻ ʡ ʽʰʝʤʽʯʥʠʡ ʢʦʤʧʦʥʝʥʪ, ʦʩʢʽʣʴʢʠ ʪʨʦʤʙʦʮʠʪʠ 

ʤʽʩʪʷʪʴ ʩʝʨʦʪʦʥʽʥ, ʷʢʠʡ ʚʦʣʦʜʽʻ ʩʫʜʠʥʦʟʚʫʞʫʚʘʣʴʥʠʤ ʝʬʝʢʪʦʤ [20,21]. 

ɺʽʜʢʣʘʜʘʥʥʷ ʬʽʙʨʠʥʫ ʫ ʚʦʛʥʠʱʽ ʟʘʧʘʣʝʥʥʷ ʚʽʜʽʛʨʘʻ ʟʘʭʠʩʥʫ ʨʦʣʴ ʽ 

ʩʧʨʷʤʦʚʘʥʦ ʥʘ ʽʟʦʣʷʮʽʶ ʧʨʦʟʘʧʘʣʴʥʠʭ ʘʛʝʥʪʽʚ. ɺʦʜʥʦʯʘʩ, ʥʘʜʤʽʨʥʠʡ 

ʬʽʙʨʠʥʦʛʝʥʝʟ ʟʜʘʪʥʠʡ ʧʨʠʟʚʝʩʪʠ ʜʦ ʜʠʩʪʨʦʬʽʯʥʠʭ ʽ ʥʝʢʨʦʪʠʯʥʠʭ ʟʤʽʥ, ʘ ʧʨʠ 

ʧʨʦʚʝʜʝʥʥʽ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʦʾ ʪʝʨʘʧʽʾ ʧʝʨʝʰʢʦʜʞʘʻ ʧʨʦʥʠʢʥʝʥʥʶ ʘʥʪʠʙʽʦʪʠʢʽʚ 

ʫ ʚʦʛʥʠʱʝ ʟʘʧʘʣʝʥʥʷ ʚʥʘʩʣʽʜʦʢ ʟʙʽʣʴʰʝʥʥʷ ʽʰʝʤʽʟʘʮʽʾ ʣʝʛʝʥʴ [22]. ɽʬʝʢʪʠʚʥʘ 

ʙʘʟʠʩʥʘ ʪʝʨʘʧʽʷ, ʱʦ ʚʢʣʶʯʘʻ ʘʥʪʠʙʽʦʪʠʢʠ, ʙʨʦʥʭʦʣʽʪʠʢʠ ʪʘ ʜʝʩʝʥʩʠʙʽʣʽʟʫʶʯʽ 

ʧʨʝʧʘʨʘʪʠ, ʟʤʝʥʰʫʻ ʦʟʥʘʢʠ ʚʥʫʪʨʽʰʥʴʦʩʫʜʠʥʥʦʾ ʛʝʤʦʢʦʘʛʫʣʷʮʽʾ ʫ ʭʚʦʨʠʭ ʥʘ 
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ʛʦʩʪʨʫ ʧʥʝʚʤʦʥʽʶ. ɼʣʷ ʟʥʠʞʝʥʥʷ ʪʨʦʤʙʦʛʝʥʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʨʦʚʽ ʽ 

ʧʦʣʽʧʰʝʥʥʷ ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʾ ʚ ʫʨʘʞʝʥʽʡ ʣʝʛʝʥʝʚʽʡ ʪʢʘʥʠʥʽ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʷʤʽ ʽ ʥʝʧʨʷʤʽ ʘʥʪʠʢʦʘʛʫʣʷʥʪʠ ʪʘ ʽʥʛʽʙʽʪʦʨʠ ʬʽʙʨʠʥʦʣʽʟʫ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʦʤʧʣʝʢʩʥʦʾ ʪʝʨʘʧʽʾ ʭʚʦʨʠʭ ʥʘ ʛʦʩʪʨʫ 

ʧʥʝʚʤʦʥʽʶ [23]. 

ʇʨʠ ʛʥʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʣʝʛʝʥʴ ʚʽʜʙʫʚʘʻʪʴʩʷ ʷʢʽʩʥʝ ʨʦʟʭʦʜʞʝʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʬʽʙʨʠʥʦʣʽʟʫ ʚ ʩʠʩʪʝʤʥʦʤʫ ʢʨʦʚʦʦʙʽʛʫ ʪʘ ʫ ʙʨʦʥʭʦʣʝʛʝʥʝʚʽʡ ʩʠʩʪʝʤʽ. 

ʋ ʭʚʦʨʠʭ ʟ ʘʙʩʮʝʩʘʤʠ ʣʝʛʝʥʴ ʽ ʙʨʦʥʭʦʝʢʪʘʟʘʤʠ ʘʢʪʠʚʥʽʩʪʴ ʘʢʪʠʚʘʪʦʨʘ 

ʧʣʘʟʤʽʥʦʛʝʥʫ ʚ ʩʠʩʪʝʤʥʦʤʫ ʢʨʦʚʦʪʦʮʽ ʩʢʣʘʜʘʻ 79%, ʘ ʚ ʙʨʦʥʭʽʘʣʴʥʦʤʫ ʩʝʢʨʝʪʽ 

ʮʠʭ ʞʝ ʭʚʦʨʠʭ - 254%. ɻʥʽʡʥʠʡ ʚʤʽʩʪ, ʱʦ ʚʠʜʽʣʝʥʠʡ ʟ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʦʨʦʞʥʠʥ, ʻ 

ʬʽʙʨʠʥʦʣʽʪʠʯʥʦ ʽʥʝʨʪʥʠʤ. ʆʪʞʝ, ʚʠʩʦʢʘ ʬʽʙʨʠʥʦʣʽʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʨʽʜʠʥʠ 

ʧʨʦʩʚʽʪʫ ʙʨʦʥʭʽʘʣʴʥʦʛʦ ʜʝʨʝʚʘ ʟʫʤʦʚʣʝʥʘ ʚʠʜʽʣʝʥʥʷʤ ʤʽʩʮʝʚʠʭ ʙʨʦʥʭʽʘʣʴʥʠʭ 

ʘʢʪʠʚʘʪʦʨʽʚ, ʱʦ ʤʦʞʝ ʤʘʪʠ ʚʝʣʠʢʝ ʩʘʥʦʛʝʥʝʪʠʯʥʝ ʟʥʘʯʝʥʥʷ [24]. 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʚʯʝʥʥʷ ʛʝʤʦʩʪʘʟʫ ʚ ʭʚʦʨʠʭ ʥʘ ʭʨʦʥʽʯʥʽ ʥʝʩʧʝʮʠʬʽʯʥʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʣʝʛʝʥʴ ʧʦʢʘʟʘʣʠ, ʱʦ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʛʝʤʦʢʦʘʛʫʣʷʮʽʾ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʽʥʪʨʘʚʘʩʢʫʣʷʨʥʠʤ ʬʽʙʨʠʥʦʛʝʥʝʟʦʤ ʟʘ ʧʨʠʭʦʚʘʥʦʾ 

ʢʦʘʛʫʣʦʧʘʪʽʾ ʩʧʦʞʠʚʘʥʥʷ [22]. ʇʽʜʚʠʱʝʥʥʷ ʧʣʘʟʤʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʦʟʯʠʥʥʦʛʦ 

ʬʽʙʨʠʥʫ ʪʘ ʧʨʦʜʫʢʪʽʚ ʨʦʟʧʘʜʫ ʬʽʙʨʠʥʦʛʝʥʫ, ʘ ʪʘʢʦʞ ʚʤʽʩʪʫ 4-ʪʨʦʤʙʦʮʠʪʘʨʥʦʛʦ 

ʬʘʢʪʦʨʫ ʚ ʧʣʘʟʤʽ ʢʨʦʚʽ ʩʚʽʜʯʠʪʴ ʧʨʦ ʭʨʦʥʽʯʥʠʡ ʧʝʨʝʙʽʛ ʜʠʩʝʤʽʥʦʚʘʥʦʛʦ 

ʚʥʫʪʨʽʰʥʴʦʩʫʜʠʥʥʦʛʦ ʟʛʦʨʪʘʥʥʷ (ɼɺɿ) ʢʨʦʚʽ [25]. ʋ ʭʚʦʨʠʭ ʟ 

ʙʨʦʥʭʦʦʙʩʪʨʫʢʪʠʚʥʠʤ ʩʠʥʜʨʦʤʦʤ ʢʣʽʥʽʯʥʽ ʧʨʦʷʚʠ ʦʩʪʘʥʥʴʦʛʦ ʻ ʪʠʧʦʚʠʤʠ: 

ʫʩʫʥʝʥʥʷ ʙʨʦʥʭʽʘʣʴʥʦʾ ʦʙʩʪʨʫʢʮʽʾ ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʘʤʠ ʥʝ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʧʨʠʧʠʥʝʥʥʷʤ ʟʘʜʫʭʠ, ʦʩʢʽʣʴʢʠ ʚ ʾʾ ʧʘʪʦʛʝʥʝʟʽ ʦʩʥʦʚʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ 

ʧʦʨʫʰʝʥʥʷ ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʾ ʚ ʣʝʛʝʥʷʭ ʚʥʘʩʣʽʜʦʢ ʜʠʩʝʤʽʥʦʚʘʥʦʛʦ 

ʚʥʫʪʨʽʰʥʴʦʩʫʜʠʥʥʦʛʦ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ ʚ ʩʫʜʠʥʘʭ ʤʘʣʦʛʦ ʢʦʣʘ ʢʨʦʚʦʦʙʽʛʫ [26]. 

ɼʦ ʢʣʽʥʽʯʥʠʭ ʦʟʥʘʢ ɼɺɿ-ʩʠʥʜʨʦʤʫ ʚʽʜʥʦʩʷʪʴʩʷ ʪʘʢʦʞ ʩʠʤʧʪʦʤʠ ʬʦʨʤʫʚʘʥʥʷ 

ʤʥʦʞʠʥʥʠʭ ʽʥʬʘʨʢʪʽʚ ʣʝʛʝʥʴ (ʢʨʦʚʦʭʘʨʢʘʥʥʷ, ʙʦʣʽ ʧʨʠ ʜʠʭʘʥʥʽ, ʚʦʛʥʠʱʘ 

ʢʨʝʧʽʪʘʮʽʾ), ʚʠʥʠʢʥʝʥʥʷ ʽʥʬʽʣʴʪʨʘʪʠʚʥʠʭ ʪʽʥʝʡ, ʛʥʽʡʥʘ ʽʥʬʝʢʮʽʷ. ʃʝʛʝʥʝʚʽ 

ʦʟʥʘʢʠ ʢʣʽʥʽʯʥʦʾ ʢʘʨʪʠʥʠ ɼɺɿ-ʩʠʥʜʨʦʤʫ ʻ ʥʘʡʙʽʣʴʰ ʜʝʤʦʥʩʪʨʘʪʠʚʥʠʤʠ, 

ʦʩʢʽʣʴʢʠ ʦʩʥʦʚʥʠʡ ʧʨʦʮʝʩ ʚʥʫʪʨʽʰʥʴʦʩʫʜʠʥʥʦʾ ʛʝʤʦʢʦʘʛʫʣʷʮʽʾ ʣʦʢʘʣʽʟʦʚʘʥʠʡ ʚ 
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ʣʝʛʝʥʷʭ [2].  

ʄʦʞʣʠʚʽ ʡ ʧʦʟʘʣʝʛʝʥʝʚʽ ʧʨʦʷʚʠ ɼɺɿ-ʩʠʥʜʨʦʤʫ: ʧʝʨʠʬʝʨʽʡʥʽ ʪʨʦʤʙʦʟʠ ʪʘ 

ʪʨʦʤʙʦʬʣʝʙʽʪʠ, ʰʢʽʨʥʽ ʛʝʤʦʨʘʛʽʾ, ʢʨʦʚʦʚʠʣʠʚʠ. ʋ ʢʦʤʧʣʝʢʩʥʦʤʫ ʣʽʢʫʚʘʥʥʽ 

ʘʩʪʤʘʪʠʯʥʦʛʦ ʩʪʘʪʫʩʫ ʥʝʨʽʜʢʦ ʟ ʫʩʧʽʭʦʤ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʛʝʧʘʨʠʥ. ʇʽʩʣʷ ʢʫʨʩʫ 

ʛʝʧʘʨʠʥʦʪʝʨʘʧʽʾ ʫ ʧʦʣʦʚʠʥʠ ʭʚʦʨʠʭ ʥʘʩʪʘʻ ʢʣʽʥʽʯʥʘ ʨʝʤʽʩʽʷ: ʧʨʠʩʪʫʧʠ ʷʜʫʭʠ 

ʧʨʠʧʠʥʷʶʪʴʩʷ, ʟʥʠʢʘʶʪʴ ʩʫʭʽ ʭʨʠʧʠ [13]. 

ʋ ʭʚʦʨʠʭ ʥʘ ʭʨʦʥʽʯʥʽ ʙʨʦʥʭʦʣʝʛʝʥʝʚʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʟʥʠʞʝʥʥʷ ʘʥʪʠʧʨʦʪʝʦʣʽʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʢʨʦʚʽ ʚʥʘʩʣʽʜʦʢ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʛʦʣʦʚʥʠʭ ʩʠʨʦʚʘʪʢʦʚʠʭ ʽʥʛʽʙʽʪʦʨʽʚ (a1-ʽʥʛʽʙʽʪʦʨʘ ʧʨʦʪʝʾʥʘʟ ʪʘ a2-

ʤʘʢʨʦʛʣʦʙʫʣʽʥʫ). ʇʨʠ ʭʨʦʥʽʯʥʦʤʫ ʦʙʩʪʨʫʢʪʠʚʥʦʤʫ ʙʨʦʥʭʽʪʽ ʘʛʨʝʛʘʮʽʷ 

ʝʨʠʪʨʦʮʠʪʽʚ ʧʽʜʚʠʱʝʥʘ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʘʢʪʠʚʥʦʩʪʽ ʘʜʨʝʥʦʨʝʘʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ 

ʝʨʠʪʨʦʮʠʪʽʚ [16]. 

ʇʦʢʘʟʘʥʦ, ʱʦ ʧʨʠ ʝʢʩʫʜʘʪʠʚʥʦʤʫ ʧʣʝʚʨʠʪʽ ʫ ʧʣʝʚʨʘʣʴʥʽʡ ʨʽʜʠʥʽ ʟʨʦʩʪʘʻ 

ʢʽʣʴʢʽʩʪʴ ʪʨʦʤʙʦʧʣʘʩʪʠʯʥʠʭ ʨʝʯʦʚʠʥ, ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʬʽʙʨʠʥʦʣʽʪʠʯʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʜʫʞʝ ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʬʽʙʨʠʥʦʛʝʥʫ [19]. ʈʦʟʯʠʥʥʽ ʬʦʨʤʠ 

ʬʽʙʨʠʥʫ ʚ ʧʣʝʚʨʘʣʴʥʽʡ ʨʽʜʠʥʽ ʚʠʷʚʣʷʶʪʴʩʷ ʧʨʠ ʘʢʪʠʚʥʦʤʫ ʽʥʬʘʨʢʪʥʦʤʫ 

ʧʣʝʚʨʠʪʽ ʽ ʧʨʠ ʝʤʧʽʻʤʽ ʧʣʝʚʨʠ, ʪʦʜʽ ʷʢ ʫ ʪʫʙʝʨʢʫʣʴʦʟʥʦʤʫ ʝʢʩʫʜʘʪʽ ʨʦʟʯʠʥʥʽ 

ʢʦʤʧʣʝʢʩʠ ʬʽʙʨʠʥ-ʤʦʥʦʤʝʨʫ ʚʽʜʩʫʪʥʽ [18].  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʭʚʦʨʠʭ ʥʘ ʪʫʙʝʨʢʫʣʴʦʟ ʣʝʛʝʥʴ ʫ ʟʦʥʽ ʣʦʢʘʣʽʟʘʮʽʾ 

ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚʤʽʩʪ ʘʢʪʠʚʥʠʭ ʬʽʙʨʠʥʦʣʽʪʠʯʥʠʭ ʬʝʨʤʝʥʪʽʚ ʪʘ 

ʘʢʪʠʚʘʪʦʨʽʚ ʧʣʘʟʤʽʥʦʛʝʥʫ ʟʥʘʯʥʦ ʙʽʣʴʰʠʡ, ʥʽʞ ʫ ʥʝʟʤʽʥʝʥʽʡ ʜʽʣʷʥʮʽ, ʦʩʢʽʣʴʢʠ 

ʤʽʢʦʙʘʢʪʝʨʽʾ ʪʫʙʝʨʢʫʣʴʦʟʫ (ʄɹʊ) ʤʽʩʪʷʪʴ ʷʢ ʧʣʘʟʤʽʥ, ʪʘʢ ʽ ʘʢʪʠʚʘʪʦʨʠ 

ʪʢʘʥʠʥʥʦʛʦ ʬʽʙʨʠʥʦʣʽʟʫ. ʋ ʭʚʦʨʠʭ ʥʘ ʪʫʙʝʨʢʫʣʴʦʟ ʣʝʛʝʥʴ ʟ ʛʝʤʦʨʘʛʽʯʥʠʤ 

ʩʠʥʜʨʦʤʦʤ ʚʩʪʘʥʦʚʣʝʥʘ ʙʽʣʴʰ ʟʥʘʯʥʘ ʘʢʪʠʚʘʮʽʷ ʣʦʢʘʣʴʥʦʛʦ ʬʽʙʨʠʥʦʣʽʟʫ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʟʘʛʘʣʴʥʠʤ. ʆʪʞʝ, ʧʽʜʩʠʣʝʥʥʷ ʤʽʩʮʝʚʦʛʦ ʬʽʙʨʠʥʦʣʽʟʫ ʥʝʦʙʭʽʜʥʦ 

ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʪʘ ʧʨʦʬʽʣʘʢʪʠʮʽ ʣʝʛʝʥʝʚʠʭ ʛʝʤʦʨʘʛʽʡ ʫ ʭʚʦʨʠʭ ʜʘʥʦʾ 

ʢʘʪʝʛʦʨʽʾ [26]. 

ʋ ʧʘʮʽʻʥʪʽʚ ʟ ʜʝʩʪʨʫʢʪʠʚʥʠʤʠ ʬʦʨʤʘʤʠ ʪʫʙʝʨʢʫʣʴʦʟʫ ʣʝʛʝʥʴ, ʦʩʦʙʣʠʚʦ ʫ 

ʪʠʭ, ʱʦ ʩʪʨʘʞʜʘʶʪʴ ʥʘ ʭʨʦʥʽʯʥʠʡ ʘʣʢʦʛʦʣʽʟʤ, ʚʽʜʤʽʯʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʪʨʦʤʙʽʥʦʚʦʛʦ ʯʘʩʫ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ʥʘʢʦʧʠʯʝʥʥʷʤ ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ 
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ʧʨʦʜʫʢʪʽʚ ʜʝʛʨʘʜʘʮʽʾ ʬʽʙʨʠʥ/ʬʽʙʨʠʥʦʛʝʥʫ ʽ ʨʦʟʯʠʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʬʽʙʨʠʥ-

ʤʦʥʦʤʝʨʫ, ʛʝʧʘʨʠʥʫ, ʘʥʪʠʪʨʦʤʙʽʥʫ ɯɯɯ, ʘ ʪʘʢʦʞ ʽʟ ʚʪʦʨʠʥʥʠʤʠ ʤʦʣʝʢʫʣʷʨʥʠʤʠ 

ʘʥʦʤʘʣʽʷʤʠ ʬʽʙʨʠʥʦʛʝʥʫ ʚʥʘʩʣʽʜʦʢ ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʾ ʧʝʯʽʥʢʠ. ʆʢʨʽʤ ʪʦʛʦ, 

ʟʨʦʩʪʘʻ ʨʽʚʝʥʴ ʬʽʙʨʠʥʦʛʝʥʫ, ʚʽʜʤʽʯʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʍɯɯɯ ʬʘʢʪʦʨʫ, ʚ 

ʢʨʦʚʽ ʚʠʷʚʣʷʶʪʴʩʷ ʨʦʟʯʠʥʥʽ ʢʦʤʧʣʝʢʩʠ ʬʽʙʨʠʥ-ʤʦʥʦʤʝʨʫ. ʂʦʤʧʣʝʢʩ ʮʠʭ ʟʤʽʥ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʨʦʟʚʠʪʦʢ ʚʥʫʪʨʽʰʥʴʦʩʫʜʠʥʥʦʾ ʛʝʤʦʢʦʘʛʫʣʷʮʽʾ, ʱʦ ʟʫʤʦʚʣʝʥʦ 

ʜʝʩʪʨʫʢʪʠʚʥʠʤ ʪʫʙʝʨʢʫʣʴʦʟʥʠʤ ʧʨʦʮʝʩʦʤ [14,26]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʧʦʚʽʜʦʤʣʝʥʴ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʥʘʯʥʽ ʟʤʽʥʠ 

ʨʝʛʫʣʷʮʽʾ ʘʛʨʝʛʘʪʥʦʛʦ ʩʪʘʥʫ ʢʨʦʚʽ ʫ ʧʫʣʴʤʦʥʦʣʦʛʽʯʥʠʭ ʭʚʦʨʠʭ, ʦʜʥʘʢ ʨʦʣʴ 

ʧʦʨʫʰʝʥʴ ʛʝʤʦʩʪʘʟʫ, ʬʽʙʨʠʥʦʣʽʟʫ ʽ ʧʨʦʪʝʦʣʽʟʫ ʚ ʨʦʟʣʘʜʘʭ ʬʫʥʢʮʽʾ ʟʦʚʥʽʰʥʴʦʛʦ 

ʜʠʭʘʥʥʷ ʫ ʭʚʦʨʠʭ ʥʘ ʪʫʙʝʨʢʫʣʴʦʟ ʣʝʛʝʥʴ ʦʩʪʘʪʦʯʥʦ ʥʝ ʟôʷʩʦʚʘʥʘ.  
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ɸʅʊʀʈɸɼʀʂɸʃʔʅɯ ʌɽʈʄɽʅʊʀ ɺ ʇɸʊʆɻɽʅɽɿɯ 

ʊʋɹɽʈʂʋʃʔʆɿʋ ʃɽɻɽʅʔ 

 

ʉʣʠʚʢʘ ɺʽʢʪʦʨ ɯʚʘʥʦʚʠʯ 

ʢ. ʤʝʜ. ʥ., ʜʦʮʝʥʪ 

ɼʠʜʠʣʶʢ ʖʣʽʷ ʖʨʽʾʚʥʘ 

ʌʨʫʥʟʘ ʊʝʪʷʥʘ ɼʤʠʪʨʽʚʥʘ 

ʩʪʫʜʝʥʪʠ 

ɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʏʝʨʥʽʚʮʽ, ʋʢʨʘʾʥʘ 

 

ʈʝʟʶʤʝ. ʆʜʥʠʤ ʟ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʫʰʢʦʜʞʝʥʥʷ ʢʣʽʪʠʥʥʠʭ 

ʤʝʤʙʨʘʥ ʻ ʧʝʨʦʢʩʠʜʥʝ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ (ʇʆʃ), ʥʘʜʤʽʨʥʽʡ ʘʢʪʠʚʘʮʽʾ ʷʢʦʛʦ ʚ 

ʥʦʨʤʽ ʟʘʧʦʙʽʛʘʶʪʴ ʬʘʢʪʦʨʠ ʩʠʩʪʝʤʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ. ɼʦ 

ʤʝʤʙʨʘʥʦʟʚôʷʟʘʥʠʭ ʬʝʨʤʝʥʪʽʚ, ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ ʫʪʚʦʨʝʥʥʽ ʧʨʦʜʫʢʪʽʚ ʇʆʃ, 

ʥʘʣʝʞʘʪʴ ʣʽʧʦʦʢʩʠ- ʪʘ ʮʠʢʣʦʦʢʩʠʛʝʥʘʟʠ. ʇʨʦʮʝʩʠ ʣʽʧʦʧʝʨʦʢʩʠʜʘʮʽʾ ʟʤʽʥʶʶʪʴ 

ʩʪʨʫʢʪʫʨʫ ʪʘ ʬʦʩʬʦʣʽʧʽʜʥʠʡ ʩʢʣʘʜ ʤʝʤʙʨʘʥ ʢʣʽʪʠʥ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ 

ʢʣʽʪʠʥʥʫ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ ʚʥʘʩʣʽʜʦʢ ʫʰʢʦʜʞʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʧʝʨʝʜʘʯʽ 

ʽʥʬʦʨʤʘʮʽʾ ʚʽʜ ʧʦʟʘʢʣʽʪʠʥʥʠʭ ʨʝʛʫʣʷʪʦʨʽʚ ʜʦ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ ʝʬʝʢʪʦʨʥʠʭ 

ʩʠʩʪʝʤ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʪʫʙʝʨʢʫʣʴʦʟ ʣʝʛʝʥʴ, ʧʨʦʪʠʪʫʙʝʨʢʫʣʴʦʟʥʽ ʧʨʝʧʘʨʘʪʠ, 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʡ ʟʘʭʠʩʪ, ʧʝʨʦʢʩʠʜʥʝ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ. 

 

ʈʝʛʫʣʷʮʽʷ ʇʆʃ ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ - 

ʘʥʪʠʢʠʩʥʝʚʠʤʠ, ʘʥʪʠʨʘʜʠʢʘʣʴʥʠʤʠ ʪʘ ʘʥʪʠʧʝʨʝʢʠʩʥʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ. 

ʇʦʨʫʰʝʥʥʷ ʨʽʚʥʦʚʘʛʠ ʤʽʞ ʧʨʦʮʝʩʘʤʠ ʣʽʧʦʧʝʨʦʢʩʠʜʘʮʽʾ ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʶ 

ʩʠʩʪʝʤʦʶ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʣʘʚʠʥʦʧʦʜʽʙʥʦʾ ʨʝʘʢʮʽʾ ʧʝʨʝʦʢʠʩʥʝʥʥʷ, ʷʢʘ 

ʟʘʢʽʥʯʫʻʪʴʩʷ ʟʘʛʠʙʝʣʣʶ ʢʣʽʪʠʥʠ [1,2,3].  

ʉʝʨʝʜ ʬʘʢʪʦʨʽʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ ʥʘʡʚʘʞʣʠʚʽʰʠʤʠ ʻ 

ʘʥʪʠʨʘʜʠʢʘʣʴʥʽ ʬʝʨʤʝʥʪʠ. ʉʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʘ (ʉʆɼ) ʟʜʽʡʩʥʶʻ ʨʝʢʦʤʙʽʥʘʮʽʶ 

ʩʫʧʝʨʦʢʩʠʜʘʥʽʦʥ-ʨʘʜʠʢʘʣʽʚ ʟ ʫʪʚʦʨʝʥʥʷʤ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʪʘ ʢʠʩʥʶ. ɿʘ ʾʾ 
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ʚʽʜʩʫʪʥʦʩʪʽ ʜʠʩʤʫʪʘʮʽʷ ʩʫʧʝʨʦʢʩʠʜʥʠʭ ʨʘʜʠʢʘʣʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ 

ʧʝʨʝʢʠʩʫ ʪʘ ʥʘʡʙʽʣʴʰ ʘʛʨʝʩʠʚʥʦʾ ʬʦʨʤʠ ʢʠʩʥʝʚʠʭ ʨʘʜʠʢʘʣʽʚ - ʩʠʥʛʣʝʪʥʦʛʦ 

ʢʠʩʥʶ [1,4]. ʈʝʛʫʣʷʮʽʷ ʘʢʪʠʚʥʦʩʪʽ ʉʆɼ ʟʜʽʡʩʥʶʻʪʴʩʷ ʨʝʜʦʢʩ-ʩʠʩʪʝʤʦʶ ʢʣʽʪʠʥʠ 

[5,6], ʱʦ ʟʘʧʦʙʽʛʘʻ ʣʽʟʠʩʫ ʝʨʠʪʨʦʮʠʪʽʚ, ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʽʩʪʴ ʤʝʤʙʨʘʥ ʪʘ 

ʬʦʨʤʠ ʝʨʠʪʨʦʮʠʪʽʚ, ʘ ʪʘʢʦʞ ʨʝʛʫʣʶʻ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʪʨʦʤʙʦʮʠʪʽʚ 

ʧʨʠ ʟʛʦʨʪʘʥʥʽ ʢʨʦʚʽ. ɸʥʪʠʦʢʩʠʜʘʥʪʥʘ ʬʫʥʢʮʽʷ ʉʆɼ ʫ ʙʽʦʣʦʛʽʯʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ 

ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʘ ʧʨʠ ʩʪʘʥʘʭ, ʧʦʚôʷʟʘʥʠʭ ʟ ʽʥʪʝʥʩʠʚʥʦʶ ʛʝʥʝʨʘʮʽʻʶ ʘʢʪʠʚʥʠʭ 

ʬʦʨʤ ʢʠʩʥʶ [7,8]. 

ɻʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʘ (ɻʇʆ) - ʬʝʨʤʝʥʪ, ʷʢʠʡ ʽʥʘʢʪʠʚʫʻ ʧʝʨʝʢʠʩ ʚʦʜʥʶ, 

ʛʽʜʨʦʧʝʨʝʢʠʩʠ ʞʠʨʥʠʭ ʢʠʩʣʦʪ, ʧʝʨʝʢʠʩʠ ʙʽʣʢʦʚʦʛʦ ʪʘ ʥʫʢʣʝʾʥʦʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, 

ʢʫʤʝʥ- ʽ ʪʨʝʪʙʫʪʠʣʛʽʜʨʦʧʝʨʝʢʠʩʠ ʪʘ ʽʥʰʽ ʦʨʛʘʥʽʯʥʽ ʧʝʨʝʢʠʩʠ. ɹʽʦʣʦʛʽʯʥʘ ʨʦʣʴ 

ʛʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʠ ʧʦʣʷʛʘʻ ʚ ʟʘʭʠʩʪʽ ʤʝʤʙʨʘʥʥʠʭ ʩʪʨʫʢʪʫʨ ʢʣʽʪʠʥʠ ʚʽʜ 

ʘʢʪʠʚʥʠʭ ʬʦʨʤ ʢʠʩʥʶ ʪʘ ʧʨʦʜʫʢʪʽʚ ʣʽʧʦʧʝʨʦʢʩʠʜʘʮʽʾ ʧʨʠ ʧʘʪʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʘʭ [4,9]. 

ʋ ʧʘʮʽʻʥʪʽʚ ʽʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʣʝʛʝʥʴ ʚʠʷʚʣʝʥʦ ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ 

ʉʆɼ, ʧʨʠʯʦʤʫ ʩʪʫʧʽʥʴ ʾʾ ʧʨʠʛʥʽʯʝʥʥʷ ʟʘʣʝʞʘʣʘ ʚʽʜ ʥʦʟʦʣʦʛʽʯʥʦʾ ʬʦʨʤʠ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʤʽʥʠ ʘʢʪʠʚʥʦʩʪʽ ʉʆɼ ʧʨʠ ʪʫʙʝʨʢʫʣʴʦʟʽ ʣʝʛʝʥʴ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʭʘʨʘʢʪʝʨʫ ʧʨʦʮʝʩʫ: ʧʨʠ ʚʦʛʥʠʱʝʚʦʤʫ ʪʫʙʝʨʢʫʣʴʦʟʽ ʚʽʜʤʽʯʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ 

ʘʢʪʠʚʥʦʩʪʽ ʬʝʨʤʝʥʪʫ, ʘ ʧʨʠ ʽʥʬʽʣʴʪʨʘʪʠʚʥʦʤʫ - ʾʾ ʟʥʠʞʝʥʥʷ [10,11].  

ʋ ʢʦʤʧʣʝʢʩʥʦʤʫ ʣʽʢʫʚʘʥʥʽ ʭʚʦʨʠʭ ʥʘ ʪʫʙʝʨʢʫʣʴʦʟ ʣʝʛʝʥʴ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʘʥʪʠʦʢʩʠʜʘʥʪʠ, ʟʦʢʨʝʤʘ, ʥʘʪʨʽʶ ʪʽʦʩʫʣʴʬʘʪ, a-ʪʦʢʦʬʝʨʦʣ 

[12,13]. ɿʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ ʟʘʩʦʙʽʚ ʟʫʤʦʚʣʝʥʦ ʩʘʤʝ ʪʠʤ, ʱʦ ʧʨʠ ʪʫʙʝʨʢʫʣʴʦʟʽ 

ʚʩʪʘʥʦʚʣʝʥʦ ʧʽʜʩʠʣʝʥʥʷ ʇʆʃ ʫ ʢʨʦʚʽ ʟ ʧʦʨʫʰʝʥʥʷʤ ʩʠʩʪʝʤ ʘʥʪʠʨʘʜʠʢʘʣʴʥʦʛʦ 

ʟʘʭʠʩʪʫ. ʋ ʭʚʦʨʠʭ ʥʘ ʽʥʬʽʣʴʪʨʘʪʠʚʥʠʡ ʪʫʙʝʨʢʫʣʴʦʟ ʣʝʛʝʥʴ ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ 

ʣʽʧʦʧʝʨʦʢʩʠʜʘʮʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʽʟʢʦʛʦ ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʉʆɼ, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʜʝʢʦʤʧʝʥʩʘʮʽʶ ʘʥʪʠʨʘʜʠʢʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʢʣʽʪʠʥ. ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʧʨʠ ʪʫʙʝʨʢʫʣʴʦʟʽ ʩʫʤʽʩʥʦ ʟ ʭʽʤʽʦʧʨʝʧʘʨʘʪʘʤʠ a-ʪʦʢʦʬʝʨʦʣʫ, ʚʽʪʘʤʽʥʫ ʉ ʘʙʦ 

ʥʘʪʨʽʶ ʥʫʢʣʝʾʥʘʪʫ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ, ʧʦʣʽʧʰʫʻ ʩʫʙôʻʢʪʠʚʥʽ ʪʘ 

ʦʙôʻʢʪʠʚʥʽ ʧʦʢʘʟʥʠʢʠ ʟʦʚʥʽʰʥʴʦʛʦ ʜʠʭʘʥʥʷ, ʧʦʤʽʪʥʦ ʧʦʢʨʘʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʣʽʢʫʚʘʥʥʷ ʟ ʥʦʨʤʘʣʽʟʘʮʽʻʶ ʧʦʨʫʰʝʥʦʾ ʨʽʚʥʦʚʘʛʠ ʚ ʩʠʩʪʝʤʽ ʣʽʧʦʧʝʨʦʢʩʠʜʘʮʽʷ - 
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ʘʥʪʠʦʢʠʩʥʶʚʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ [14,15]. 

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʝʷʢʽ ʧʨʦʪʠʪʫʙʝʨʢʫʣʴʦʟʥʽ ʧʨʝʧʘʨʘʪʠ ʟʜʘʪʥʽ 

ʧʨʦʚʦʢʫʚʘʪʠ ʇʆʃ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʦʬʽʙʨʦʪʠʯʥʘ ʜʽʷ ʽʟʦʥʽʘʟʠʜʫ ʧʦʚôʷʟʘʥʘ ʟ 

ʚʣʘʩʪʠʚʽʩʪʶ ʛʽʜʨʘʟʠʥʫ (ʧʨʦʜʫʢʪʫ ʧʝʨʝʪʚʦʨʝʥʥʷ ʽʟʦʥʽʘʟʠʜʫ ʚ ʦʨʛʘʥʽʟʤʽ) 

ʧʨʠʛʥʽʯʫʚʘʪʠ ʘʢʪʠʚʥʽʩʪʴ ʢʘʪʘʣʘʟʠ [16]. 

ɯʟʦʥʽʘʟʠʜ ʚʠʢʣʠʢʘʻ ʜʦʜʘʪʢʦʚʫ ʘʢʪʠʚʘʮʽʶ ʣʽʧʦʧʝʨʦʢʩʠʜʘʮʽʾ, ʱʦ ʟʫʤʦʚʣʝʥʦ 

ʪʨʘʥʩʬʦʨʤʘʮʽʻʶ ʩʫʙʩʪʨʘʪʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʤʦʥʦʘʤʽʥʦʦʢʩʠʜʘʟʠ, ʷʢʘ ʧʨʠ ʮʴʦʤʫ 

ʥʘʙʫʚʘʻ ʚʣʘʩʪʠʚʦʩʪʝʡ ʣʽʟʠʥʦʢʩʠʜʘʟʠ - ʬʝʨʤʝʥʪʫ, ʱʦ ʬʦʨʤʫʻ ʟʨʽʣʠʡ ʢʦʣʘʛʝʥ - 

ʦʩʥʦʚʫ ʬʽʙʨʦʟʥʠʭ ʟʤʽʥ. ʂʨʽʤ ʪʦʛʦ, ʽʟʦʥʽʘʟʠʜ ʧʨʠʛʥʽʯʫʻ ʘʢʪʠʚʥʽʩʪʴ 

ʧʽʨʠʜʦʢʩʘʣʴʢʽʥʘʟʠ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʢʦʧʠʯʝʥʥʷ ʧʽʨʠʜʦʢʩʘʣʶ ʚ 

ʦʨʛʘʥʽʟʤʽ, ʷʢʠʡ ʩʪʠʤʫʣʶʻ ʣʽʟʠʥʦʢʩʠʜʘʟʠ. ʆʩʢʽʣʴʢʠ ʚ ʧʨʦʬʽʙʨʦʪʠʯʥʽʡ ʜʽʾ 

ʽʟʦʥʽʘʟʠʜʫ ʙʝʨʝ ʫʯʘʩʪʴ ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ ʣʽʧʦʧʝʨʦʢʩʠʜʘʮʽʾ, ʤʦʞʥʘ ʨʦʟʨʘʭʦʚʫʚʘʪʠ, 

ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ ʙʫʜʝ ʧʦʩʣʘʙʣʶʚʘʪʠ ʮʝʡ ʝʬʝʢʪ [17]. 

ɽʥʘ ʗ.ʄ. [10] ʚʩʪʘʥʦʚʠʚ, ʱʦ ʫ ʭʚʦʨʠʭ ʥʘ ʪʫʙʝʨʢʫʣʴʦʟ ʣʝʛʝʥʴ, ʷʢʽ 

ʩʪʨʘʞʜʘʶʪʴ ʭʨʦʥʽʯʥʠʤ ʘʣʢʦʛʦʣʽʟʤʦʤ, ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʙʽʣʴʰ ʚʠʨʘʞʝʥʽ 

ʧʦʨʫʰʝʥʥʷ ʨʽʚʥʦʚʘʛʠ ʘʥʪʠ- ʽ ʧʨʦʦʢʩʠʜʘʥʪʥʠʭ ʩʠʩʪʝʤ ʢʨʦʚʽ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʚ 

ʢʦʤʧʣʝʢʩʥʦʤʫ ʣʽʢʫʚʘʥʥʽ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʽʜʥʦʚʣʝʥʥʷ ʾʭ 

ʥʦʨʤʘʣʴʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ, ʘʣʝ ʟʘ ʫʤʦʚ ʧʨʦʚʝʜʝʥʥʷ ʪʨʠʚʘʣʦʾ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ 

ʪʝʨʘʧʽʾ (ʥʝ ʤʝʥʰʝ ʯʦʪʠʨʴʦʭ ʤʽʩʷʮʽʚ) [18]. 

ʋ ʭʚʦʨʠʭ ʥʘ ʽʥʬʽʣʴʪʨʘʪʠʚʥʠʡ ʪʫʙʝʨʢʫʣʴʦʟ ʣʝʛʝʥʴ ʝʣʝʢʪʨʦʥʦʛʨʘʬʽʯʥʦ 

ʚʠʷʚʠʣʠ ʩʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʄɹʊ, ʱʦ ʚʠʥʠʢʣʠ ʧʽʜ ʚʧʣʠʚʦʤ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ 

ʭʚʦʨʠʭ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʪʽʣʴʢʠ ʘʥʪʠʦʢʩʠʜʘʥʪʠ (a-ʪʦʢʦʬʝʨʦʣ ʽ ʥʘʪʨʽʶ 

ʪʽʦʩʫʣʴʬʘʪ). ʋʰʢʦʜʞʫʚʘʣʴʥʠʡ ʚʧʣʠʚ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ ʥʘ ʄɹʊ ʧʽʜʪʚʝʨʜʞʫʻ ʾʭ 

ʧʦʪʝʥʮʽʶʶʯʠʡ ʝʬʝʢʪ ʱʦʜʦ ʜʽʾ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. ɸʚʪʦʨʠ ʦʩʪʘʥʥʴʦʾ 

ʨʦʙʦʪʠ ʚʢʘʟʫʶʪʴ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʚʦʭ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ ʫ ʢʦʤʧʣʝʢʩʥʦʤʫ 

ʣʽʢʫʚʘʥʥʽ ʭʚʦʨʠʭ ʥʘ ʽʥʬʽʣʴʪʨʘʪʠʚʥʠʡ ʪʫʙʝʨʢʫʣʴʦʟ ʣʝʛʝʥʴ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ 

ʢʽʣʴʢʽʩʪʴ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. ʇʨʠ ʮʴʦʤʫ ʜʦʩʷʛʘʻʪʴʩʷ ʩʢʦʨʦʯʝʥʥʷ 

ʩʪʨʦʢʽʚ ʧʨʠʧʠʥʝʥʥʷ ʙʘʢʪʝʨʽʦʚʠʜʽʣʝʥʥʷ ʽ ʧʽʜʚʠʱʝʥʥʷ ʯʘʩʪʦʪʠ ʟʘʛʦʻʥʥʷ 

ʧʦʨʦʞʥʠʥʠ ʨʦʟʧʘʜʫ (ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ ʪʝʨʘʧʽʾ). 

ɼʦʚʝʜʝʥʦ, ʱʦ ʩʠʩʪʝʤʘ ʘʥʪʠʦʢʩʠʜʘʥʪʠ - ʣʽʧʦʧʝʨʦʢʩʠʜʠ ʙʝʨʝ ʘʢʪʠʚʥʫ 
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ʫʯʘʩʪʴ ʫ ʧʘʪʦʛʝʥʝʟʽ ʨʦʟʚʠʪʢʫ ʚ ʭʚʦʨʠʭ ʥʘ ʪʫʙʝʨʢʫʣʴʦʟ ʣʝʛʝʥʴ ʧʦʙʽʯʥʠʭ 

ʥʝʡʨʦʪʦʢʩʠʯʥʠʭ ʨʝʘʢʮʽʡ ʥʘ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʽ ʧʨʝʧʘʨʘʪʠ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʜʦʮʽʣʴʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ ʫ ʢʦʤʧʣʝʢʩʥʦʤʫ ʣʽʢʫʚʘʥʥʽ [6]. 

ʅʘʡʙʽʣʴʰʠʡ ʝʬʝʢʪ ʜʦʩʷʛʘʻʪʴʩʷ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʚʦʭ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ ʫ ʢʦʤʧʣʝʢʩʽ ʟ ʜʚʦʤʘ ʘʥʪʠʦʢʩʠʜʘʥʪʘʤʠ [19,20]. 

ɿʘ ʜʘʥʠʤʠ ʄʽʰʠʥʘ ɺ.ʖ., ʂʨʫʛʣʦʚʦʾ ɭ.ɻ. [14] ʧʨʠ ʚʦʛʥʠʱʝʚʦʤʫ 

ʪʫʙʝʨʢʫʣʴʦʟʽ ʣʝʛʝʥʴ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠʛʥʽʯʝʥʥʷ ʦʢʠʩʥʶʚʘʣʴʥʦʛʦ 

ʬʦʩʬʦʨʠʣʫʚʘʥʥʷ ʪʘ ʘʢʪʠʚʽʟʘʮʽʷ ʫʪʚʦʨʝʥʥʷ ʝʥʝʨʛʽʾ ʘʥʘʝʨʦʙʥʠʤ ʰʣʷʭʦʤ, ʘʣʝ ʙʝʟ 

ʘʢʪʠʚʘʮʽʾ ʇʆʃ. ɺʦʜʥʦʯʘʩ ʫ ʭʚʦʨʠʭ ʥʘ ʽʥʬʽʣʴʪʨʘʪʠʚʥʠʡ ʽ ʬʽʙʨʦʟʥʦʢʘʚʝʨʥʦʟʥʠʡ 

ʪʫʙʝʨʢʫʣʴʦʟ ʣʝʛʝʥʴ ʛʣʠʙʦʢʽ ʧʦʨʫʰʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʇʆʃ ʟʘ ʟʥʠʞʝʥʥʷ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʢʨʦʚʽ. ʇʽʜ ʚʧʣʠʚʦʤ ʭʽʤʽʦʪʝʨʘʧʽʾ, ʚ ʤʽʨʫ ʢʣʽʥʽʯʥʦʛʦ 

ʧʦʢʨʘʱʘʥʥʷ ʩʪʘʥʫ ʭʚʦʨʠʭ, ʚʠʷʚʣʷʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʬʝʨʤʝʥʪʽʚ ʪʘ ʇʆʃ [21]. 

ʊʫʷʢʦʚ ʄ.ɯ. [19] ʫ ʭʚʦʨʠʭ ʥʘ ʽʥʬʽʣʴʪʨʘʪʠʚʥʠʡ ʪʫʙʝʨʢʫʣʴʦʟ ʣʝʛʝʥʴ ʜʦ 

ʣʽʢʫʚʘʥʥʷ ʩʧʦʩʪʝʨʽʛʘʚ ʟʥʘʯʥʫ ʘʢʪʠʚʘʮʽʶ ʇʆʃ, ʱʦ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʨʽʚʥʷ ʜʽʻʥʦʚʠʭ ʢʦʥôʶʛʘʪʽʚ ʟʘ ʧʨʠʛʥʽʯʝʥʥʷ ʬʝʨʤʝʥʪʽʚ ʘʥʪʠʨʘʜʠʢʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ. 

ʋ ʧʨʦʮʝʩʽ ʣʽʢʫʚʘʥʥʷ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʣʽʧʦʧʝʨʦʢʩʠʜʘʮʽʾ ʜʝʱʦ ʟʤʝʥʰʫʚʘʣʘʩʷ, ʘʣʝ ʥʝ 

ʥʦʨʤʘʣʽʟʫʚʘʣʘʩʷ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʜʦʮʽʣʴʥʽʩʪʴ ʜʦʜʘʪʢʦʚʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ ʧʨʝʧʘʨʘʪʽʚ.  

ɿʚôʷʟʦʢ ʇʆʃ ʟ ʤʝʭʘʥʽʟʤʘʤʠ ʫʰʢʦʜʞʝʥʥʷ ʣʝʛʝʥʝʚʦʾ ʪʢʘʥʠʥʠ ʧʨʠ 

ʪʫʙʝʨʢʫʣʴʦʟʽ ʧʽʜʪʚʝʨʜʞʝʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ: ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ ʱʫʨʽʚ ʯʝʨʝʟ ʪʨʠ 

ʪʠʞʥʽ ʧʽʩʣʷ ʟʘʨʘʞʝʥʥʷ ʪʚʘʨʠʥ ʄɹʊ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʜʦʩʪʦʚʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ 

ʚʤʽʩʪʫ ʤʘʣʦʥʦʚʦʛʦ ʘʣʴʜʝʛʽʜʫ ʟ ʤʘʢʩʠʤʘʣʴʥʠʤ ʡʦʛʦ ʧʽʜʚʠʱʝʥʥʷʤ ʥʘ ʰʦʩʪʦʤʫ 

ʪʠʞʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʈʽʚʝʥʴ a-ʪʦʢʦʬʝʨʦʣʫ ʙʫʚ ʟʤʝʥʰʝʥʠʡ ʫ ʚʩʽ ʩʪʨʦʢʠ 

ʜʦʩʣʽʜʫ, ʦʩʦʙʣʠʚʦ ʚ ʧʝʨʽʦʜ ʤʘʢʩʠʤʘʣʴʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 

ʚ ʣʝʛʝʥʷʭ [22]. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʧʨʦʮʝʩʽ ʨʦʟʚʠʪʢʫ ʩʧʝʮʠʬʽʯʥʦʛʦ ʟʘʧʘʣʝʥʥʷ 

ʨʽʟʢʦ ʟʨʦʩʪʘʻ ʟʘʛʘʣʴʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʦʢʠʩʥʶʚʘʣʴʥʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʚ 

ʘʣʴʚʝʦʣʷʨʥʠʭ ʤʘʢʨʦʬʘʛʘʭ, ʫ ʪʦʤʫ ʯʠʩʣʽ, ʢʠʩʥʝʚʦʛʦ ʚʠʙʫʭʫ, ʱʦ ʨʝʘʣʽʟʫʻʪʴʩʷ ʧʨʠ 

ʟʫʩʪʨʽʯʽ ʟ ʄɹʊ [23]. ʅʘ ʝʪʘʧʽ ʩʬʦʨʤʦʚʘʥʦʾ ʧʨʦʪʠʪʫʙʝʨʢʫʣʴʦʟʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ 
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ʦʨʛʘʥʽʟʤʫ ʱʫʨʽʚ, ʷʢʘ ʜʦʢʫʤʝʥʪʦʚʘʥʘ ʧʦʯʘʪʢʦʤ ʽʥʚʦʣʶʮʽʾ ʩʧʝʮʠʬʽʯʥʠʭ ʟʤʽʥ, 

ʩʪʘʙʽʣʴʥʽʩʪʴ ʩʠʩʪʝʤʠ ʣʽʧʦʧʝʨʦʢʩʠʜʘʮʽʷ-ʘʥʪʠʨʘʜʠʢʘʣʴʥʠʡ ʟʘʭʠʩʪ ʧʨʠ ʚʠʩʦʢʦʤʫ 

ʨʽʚʥʽ ʦʢʠʩʥʶʚʘʣʴʥʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʫ ʬʘʛʦʮʠʪʘʭ ʟʘʙʝʟʧʝʯʫʚʘʣʘʩʷ ʟʙʽʣʴʰʝʥʥʷʤ  

ʘʢʪʠʚʥʦʩʪʽ ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʠ ʟʘ ʥʦʨʤʘʣʴʥʠʭ ʘʙʦ ʟʥʠʞʝʥʠʭ ʟʥʘʯʝʥʥʷʭ 

ʘʢʪʠʚʥʦʩʪʽ ʢʘʪʘʣʘʟʠ [24]. 

ʋʟʘʛʘʣʴʥʶʶʯʠ ʜʘʥʽ ʣʽʪʝʨʘʪʫʨʠ ʟʘʟʥʘʯʠʤʦ, ʱʦ ʦʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ ʨʘʥʥʽʭ 

ʟʩʫʚʽʚ, ʷʢʽ ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʨʦʟʚʠʪʦʢ ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ ʟʤʽʥ ʧʨʠ ʪʫʙʝʨʢʫʣʴʦʟʽ 

ʣʝʛʝʥʴ, ʻ ʛʽʧʦʢʩʽʷ ʪʢʘʥʠʥ. ʇʨʠʯʠʥʠ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʨʦʟʚʠʪʢʫ ʢʠʩʥʝʚʦʾ 

ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʪʘ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʜʠʩʙʘʣʘʥʩʫ ʧʨʠ ʪʫʙʝʨʢʫʣʴʦʟʽ, ʧʦʣʷʛʘʶʪʴ ʫ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦʤʫ ʫʨʘʞʝʥʥʽ ʣʝʛʝʥʝʚʦʾ ʪʢʘʥʠʥʠ ʧʘʪʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʦʤ. 

ɺʠʚʯʝʥʥʷ ʜʠʥʘʤʽʢʠ ʢʠʩʣʦʪʥʦ-ʣʫʞʥʦʛʦ ʩʪʘʥʫ ʢʨʦʚʽ ʫ ʚʧʝʨʰʝ ʚʠʷʚʣʝʥʠʭ ʭʚʦʨʠʭ 

ʧʦʢʘʟʘʣʦ, ʱʦ ʩʪʫʧʽʥʴ ʧʨʦʷʚʫ ʘʮʠʜʦʪʠʯʥʠʭ ʟʩʫʚʽʚ ʧʨʦʧʦʨʮʽʡʥʘ ʪʫʙʝʨʢʫʣʴʦʟʥʽʡ 

ʽʥʪʦʢʩʠʢʘʮʽʾ. ʇʨʦ ʮʝ ʩʚʽʜʯʘʪʴ ʽ ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ 

ʚʢʘʟʫʶʪʴ ʥʘ ʧʦʨʫʰʝʥʥʷ ʜʠʭʘʣʴʥʦʾ ʬʫʥʢʮʽʾ ʤʽʪʦʭʦʥʜʨʽʡ ʣʝʛʝʥʴ ʪʘ ʧʝʯʽʥʢʠ, ʘ 

ʪʘʢʦʞ ʧʦʩʪʽʡʥʝ ʟʤʝʥʰʝʥʥʷ ʩʧʨʷʞʝʥʦʩʪʽ ʦʢʠʩʥʝʥʥʷ ʪʘ ʬʦʩʬʦʨʠʣʫʚʘʥʥʷ ʫ 

ʟʘʨʘʞʝʥʠʭ ʪʚʘʨʠʥ. ʇʨʠʯʠʥʦʶ ʧʦʨʫʰʝʥʥʷ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ ʬʫʥʢʮʽʾ ʤʦʞʝ ʙʫʪʠ ʽ 

ʧʦʩʠʣʝʥʥʷ ʧʨʦʮʝʩʽʚ ʧʝʨʦʢʩʠʜʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ, ʷʢʝ ʽʥʽʮʽʶʻʪʴʩʷ ʷʢ 

ʨʦʟʚʠʥʫʪʦʶ ʛʽʧʦʢʩʽʻʶ, ʪʘʢ ʽ ʪʫʙʝʨʢʫʣʴʦʟʥʦʶ ʽʥʪʦʢʩʠʢʘʮʽʻʶ. ʆʜʥʽʻʶ ʟ ʚʘʞʣʠʚʠʭ 

ʧʨʠʯʠʥ ʟʥʠʞʝʥʥʷ ʜʦʩʪʘʚʢʠ ʢʠʩʥʶ ʪʘ ʥʘʨʦʩʪʘʥʥʷ ʛʽʧʦʢʩʽʾ ʻ ʫʰʢʦʜʞʝʥʥʷ 

ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʚ ʟʦʥʽ ʟʘʧʘʣʝʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʬʽʙʨʦʟʫ. ʇʦʨʫʰʝʥʥʷ 

ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʾ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʟʤʽʥʘʤʠ ʚ ʩʠʩʪʝʤʽ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ, ʷʢʽ ʥʘʡʙʽʣʴʰ 

ʚʠʨʘʞʝʥʽ ʫ ʬʘʟʽ ʽʥʬʽʣʴʪʨʘʮʽʾ [25]. 
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ʆʉʆɹʃʀɺʆʉʊɯ ʇɽʈɽɹɯɻʋ ɯʅʌɽʂʎɯʁʅʆɻʆ 

ʄʆʅʆʅʋʂʃɽʆɿʋ ʋ ɼʆʈʆʉʃʀʍ 

 

ʉʪʘʭʠʨʘ ʍʨʠʩʪʠʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ, 

ʩʪʫʜʝʥʪʢʘ 

ʄʝʣʝʥʢʦ ʉʚʽʪʣʘʥʘ ʈʦʤʘʥʽʚʥʘ, 

ʢ.ʤ.ʥ., ʜʦʮʝʥʪ 

ɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʏʝʨʥʽʚʮʽ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ./Introductions . ɯʥʬʝʢʮʽʡʥʠʡ ʤʦʥʦʥʫʢʣʝʦʟ ð ʛʦʩʪʨʝ ʘʥʪʨʦʧʦʥʦʟʥʝ 

ʚʽʨʫʩʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʩʧʨʠʯʠʥʝʥʝ ʚʽʨʫʩʦʤ ɽʧʰʪʝʡʥʘ ð ɹʘʨʨ (ɺɽɹ), ʷʢʠʡ ʻ 

ʣʽʤʬʦʪʨʦʧʥʠʤ ɼʅʂ-ʚʤʽʩʥʠʤ ʚʽʨʫʩʦʤ, ʥʘʣʝʞʠʪʴ ʜʦ ʨʦʜʠʥʠ ʚʽʨʫʩʽʚ ʛʝʨʧʝʩʫ 

(Herpesviridae) ʽ ʻ ʚʽʨʫʩʦʤ ʛʝʨʧʝʩʫ ʣʶʜʠʥʠ 4 ʪʠʧʫ. ɺɽɹ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʪʨʦʧʥʽʩʪʶ ʜʦ ʢʣʽʪʠʥ ʝʧʽʪʝʣʽʶ ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʦʢ ʪʘ ɺ-ʣʽʤʬʦʮʠʪʽʚ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʫʨʘʞʝʥʥʷʤ ʩʘʤʝ ʮʠʭ ʢʣʽʪʠʥ. ʋ ʤʦʤʝʥʪ ʧʨʦʥʠʢʥʝʥʥʷ ɺɽɹ ʚ 

ʦʨʛʘʥʽʟʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʦʩʽʤʝʥʽʥʥʷ ʝʧʽʪʝʣʽʶ ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʦʢ, ʟ ʧʦʜʘʣʴʰʠʤ ʯʠ 

ʦʜʥʦʯʘʩʥʠʤ ʫʨʘʞʝʥʥʷʤ ʣʽʤʬʦʮʠʪʽʚ. ʇʽʩʣʷ ʟʘʨʘʞʝʥʥʷ ɺɽɹ ʨʝʧʣʽʢʘʮʽʷ ʚʽʨʫʩʫ ʚ 

ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ʡ ʬʦʨʤʫʚʘʥʥʷ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʤʦʞʝ ʧʝʨʝʙʽʛʘʪʠ 

ʙʝʟʩʠʤʧʪʦʤʥʦ ʯʠ ʧʨʦʷʚʣʷʪʠʩʷ ʧʦʤʽʨʥʠʤʠ ʢʘʪʘʨʘʣʴʥʠʤʠ ʷʚʠʱʘʤʠ ʟ ʙʦʢʫ 

ʚʝʨʭʥʽʭ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ. ɼʘʥʠʡ ʚʽʨʫʩ ʧʝʨʝʜʘʻʪʴʩʷ ʧʦʚʽʪʨʷʥʦ-ʢʨʘʧʣʠʥʥʠʤ 

ʰʣʷʭʦʤ, ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʝ ʽʥʬʽʢʫʚʘʥʥʷ ʛʝʤʦʪʨʘʥʩʬʫʟʽʡʥʠʤ ʪʘ ʩʪʘʪʝʚʠʤ ʰʣʷʭʦʤ. 

ʇʨʠʙʣʠʟʥʦ 85-90% ʥʘʩʝʣʝʥʥʷ ʽʥʬʽʢʦʚʘʥʦ ɺɽɹ. ʏʘʩʪʽʰʝ ʭʚʦʨʽʶʪʴ ʜʽʪʠ ʜʦ 

10 ʨʦʢʽʚ. ɿʘʭʚʦʨʶʚʘʥʽʩʪʴ ʩʝʨʝʜ ʣʶʜʝʡ ʩʪʘʨʰʦʛʦ ʽ ʧʦʭʠʣʦʛʦ ʚʽʢʫ ʩʪʘʥʦʚʠʪʴ ʜʦ 

2%  

ʄʝʪʘ ʨʦʙʦʪʠ./Aim. ɺʩʪʘʥʦʚʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʢʣʽʥʽʯʥʦʛʦ ʧʝʨʝʙʽʛʫ ɯʄ ʫ 

ʜʦʨʦʩʣʠʭ 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ./Materials and methods ʅʘʤʠ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ 60 ʭʚʦʨʠʤʠ, ʷʢʽ ʧʝʨʝʙʫʚʘʣʠ  ʥʘ ʩʪʘʮʽʦʥʘʨʥʦʤʫ  ʣʽʢʫʚʘʥʥʽ ʫ 

ʥʘʰʽʡ ʣʽʢʘʨʥʽ ʽʟ ʧʽʜʪʚʝʨʜʞʝʥʠʤ ʜʽʘʛʥʦʟʦʤ ɯʄ. ɼʽʘʛʥʦʟ ʙʫʣʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʟʘ 

ʜʦʧʦʤʦʶ ʩʝʨʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ,ʷʢʠʡ ʧʦʢʘʟʘʚ ʥʘʷʚʥʽʩʪʴ ʩʧʝʮʝʬʽʯʥʠʡ ɺɽɹ-
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ʘʥʪʠʪʽʣ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ./Results and discussion 

ɹʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʫ 85% ʭʚʦʨʠʭ ʙʫʚ ʛʦʩʪʨʠʡ ʧʦʯʘʪʦʢ ʭʚʦʨʦʙʠ, ʘ ʫ 15% 

ʧʦʩʪʫʧʦʚʠʡ. ʋ 7 ʧʘʮʽʻʥʪʽʚ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʦʯʘʣʦʩʴ ʽʟ ʞʦʚʪʷʥʠʮʽ. ʊʨʠʚʘʣʽʩʪʴ ʷʢʦʾ 

ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʘ 10 ʜʥʽʚ. ʅʘʡʙʽʣʴʰ ʯʘʩʪʠʤʠ ʩʠʤʧʪʦʤʘʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷ ʙʫʣʠ 

ʛʘʨʷʯʢʘ(100%), ʙʽʣʴ ʚ ʛʦʨʣʽ (80%), ʟʘʛʘʣʴʥʘ ʩʣʘʙʢʽʩʪʴ (75%), ʟʙʽʣʴʰʝʥʥʷ 

ʤʠʛʜʘʣʠʢʽʚ ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ(65%) ʪʘ ʛʦʣʦʚʥʠʡ ʙʽʣʴ(40%). ɿʙʽʣʴʰʝʥʥʷ 

ʣʽʤʬʘʪʠʯʥʠʭ ʚʫʟʣʽʚ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʫ  99% ʭʚʦʨʠʭ, ʘ ʙʦʣʶʯʽʩʪʴ ʣʽʤʬʘʪʠʯʥʠʭ 

ʚʫʟʣʽʚ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʣʠʰʝ ʫ 15% ʭʚʦʨʠʭ. ɿʙʽʣʴʰʝʥʥʷ ʧʝʯʽʥʢʠ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʫ 

90% ʧʘʮʽʻʥʪʽʚ, ʩʝʣʝʟʽʥʢʠ ʫ 75%. ʇʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʪʽʣʘ ʚ ʤʝʞʘʭ 38-39ʦʉ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʫ 65% ʦʙʩʪʝʞʫʚʘʥʠʭ ʧʘʮʽʻʥʪʽʚ. ʋ 78% ʧʘʮʽʻʥʪʽʚ ʩʧʦʩʪʝʨʽʛʘʚʩʷ 

ʣʝʡʢʦʮʠʪʦʟ, ʫ 65% ʣʽʤʬʦʤʦʥʦʮʠʪʦʟ. ɸʪʠʧʦʚʽ ʤʦʥʦʥʫʢʣʝʘʨʠ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʫ 

86%ʚʠʧʘʜʢʽʚ. ʋ 25 ʧʘʮʽʻʥʪʽʚ ʩʪʘʨʰʝ 40 ʨʦʢʽʚ ʙʫʚ ʚʠʷʚʣʝʥʠʡ ʪʷʞʢʠʡ ʘʪʠʧʦʚʠʡ 

ʧʝʨʝʙʽʛ ʟʘʭʚʦʨʶʚʘʥʥʷ. ɿʘʭʚʦʨʶʚʘʥʥʷ ʧʦʯʠʥʘʣʦʩʴ ʛʦʩʪʨʦ, ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ 

ʚʠʨʘʞʝʥʽ ʩʠʤʧʪʦʤʠ ʽʥʪʦʢʩʠʢʘʮʽʾ: ʛʦʣʦʚʥʠʡ ʙʽʣʴ, ʙʦʣʽ ʚ ʤóʷʟʘʭ ʪʘ ʩʫʛʣʦʙʘʭ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʪʽʣʘ 38-39ʦʉ ʫʪʨʠʤʫʚʘʣʘʩʴ ʧʨʦʪʷʛʦʤ 3-4ʪʠʞʥʽʚ. ʉʧʦʩʪʝʨʽʛʘʣʦʩʴ 

ʟʙʽʣʴʰʝʥʥʷ ʟʘʜʥʴʦʰʠʡʥʠʭ ʣʽʤʬʘʪʠʯʥʠʭ ʚʫʟʣʽʚ. ɿʙʽʣʴʰʝʥʥʷ ʧʝʯʽʥʢʠ ʙʫʣʦ ʫ ʚʩʽʭ, 

ʩʝʣʝʟʽʥʢʠ ʫ ï 2 ʦʩʽʙ.  

ɺʠʩʥʦʚʢʠ./Conclusions: ʋ ʭʚʦʨʠʭ ʜʦ 40 ʨʦʢʽʚ ʧʝʨʝʚʘʞʘʣʠ ʬʘʨʠʥʛʝʘʣʴʥʽ 

ʬʦʨʤʠ ɯʄ, ʫ ʩʪʘʨʰʠʭ ï ʝʢʩʪʨʘʬʘʨʠʥʛʝʘʣʴʥʽ ʬʦʨʤʠ ʭʚʦʨʦʙʠ. ʇʨʠ ɯʄ ʫ ʜʦʨʦʩʣʠʭ 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʙʽʣʴʰ ʚʠʨʘʞʝʥʘ ʣʽʤʬʘʜʝʥʦʧʘʪʽʷ, ʩʣʘʙʰʝ ʫʨʘʞʝʥʥʷ ʥʦʩʦʛʣʦʪʢʠ, ʫ 

ʧʦʯʘʪʢʦʚʦʤʫ ʧʝʨʽʦʜʽ ʭʚʦʨʦʙʠ ʥʘʷʚʥʽʩʪʴ ʙʦʣʶ ʚ ʩʫʛʣʦʙʘʭ ʪʘ ʤóʷʟʘʭ. ʊʨʠʚʘʣʽʰʘ 

ʪʝʤʧʝʨʘʪʫʨʥʘ ʨʝʘʢʮʽʷ. 
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ʈʆɾɼɽʅʀɽ ɾʀɺʆɻʆ ʈɽɹɽʅʂɸ ʇʆʉʃɽ ʇɽʈɽʅʆʉɸ ɼɺʋʍ 

ʄʆɿɸʀʏʅʓʍ ʕʄɹʈʀʆʅʆɺ. ʇʈɽɼʀʄʇʃɸʅʊɸʎʀʆʅʅɸʗ 

ɻɽʅɽʊʀʏɽʉʂɸʗ ɼʀɸɻʅʆʉʊʀʂɸ 

 

ʊʢʘʯʝʥʢʦ ʂʘʪʝʨʠʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ 

ʩʪʫʜʝʥʪʢʘ 1-ʛʦ ʢʫʨʩʘ 

ʋʯʝʙʥʦ-ʥʘʫʯʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʉʫʤɻʋ 

ʊʨʠʛʫʙʯʘʢ ʆʢʩʘʥʘ ɸʥʜʨʝʝʚʥʘ 

ɺʨʘʯ-ʛʝʥʝʪʠʢ 

ʄʝʜʠʮʠʥʩʢʠʡ ʮʝʥʪʨ ʛ. ʂʠʝʚ, ʋʢʨʘʠʥʘ 

 

ɺʚʝʜʝʥʠʝ. ʄʝʪʦʜ ʠʩʢʫcʩʪʚʝʥʥʦʛʦ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ IVF(in vitro 

fertilisation) ʧʦʩʣʝʜʥʠʝ 20 ʣʝʪ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʠ ʣʝʯʝʙʥʦʡ 

ʧʨʘʢʪʠʢʝ ʤʥʦʛʠʭ ʩʪʨʘʥ ʤʠʨʘ. ɹʣʘʛʦʜʘʨʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ 

ʨʦʜʠʣʠʩʴ ʜʝʩʷʪʢʠ ʪʳʩʷʯ ʜʝʪʝʡ. ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʜʠʘʛʥʦʩʪʠʢʠ ʵʤʙʨʠʦʥʦʚ ʜʦ 

ʧʝʨʝʥʦʩʘ ʠʭ ʚ ʧʦʣʦʩʪʴ ʤʘʪʢʠ ʰʘʛʥʫʣʦ ʚʧʝʨʝʜ ʙʣʘʛʦʜʘʨʷ ʜʦʩʪʠʞʝʥʠʷʤ 

ʨʘʩʰʠʬʨʦʚʢʠ ʛʝʥʦʤʘ ʯʝʣʦʚʝʢʘ ʠ ʦʩʚʦʝʥʠʝ ʤʝʪʦʜʘ NGS. ʕʪʦ ʤʝʪʦʜ ʧʦʟʚʦʣʠʣ 

ʧʨʦʚʝcʪʠ ʜʠʘʛʥʦʩʪʠʢʫ ʵʤʙʨʠʦʥʘ ʥʘ ʭʨʦʤʦʩʦʤʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʧʨʝʜʫʧʨʝʜʠʣ 

ʨʦʞʜʝʥʠʝ ʜʝʪʝʡ ʩ ʧʘʪʦʣʦʛʠʷʤʠ ʭʨʦʤʦʩʦʤ ʧʦʩʣʝ ʥʘʩʪʫʧʣʝʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ 

ʤʝʪʦʜʦʤ ʕʂʆ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʀʩʢʣʶʯʠʪʴ ʨʠʩʢʠ ʭʨʦʤʦʩʦʤʥʳʭ ʧʘʪʦʣʦʛʠʡ ʧʨʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʦʧʣʦʜʦʪʚʦʨʝʥʠʠ, ʠʩʧʦʣʴʟʫʷ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʪʝʩʪʠʨʦʚʘʥʠʡ 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: 2 ʵʤʙʨʠʦʥʘ ʩ ʤʦʟʘʠʯʥʳʤ ʥʘʙʦʨʦʤ 

ʭʨʦʤʦʩʦʤ; ʄʝʪʦʜ ʉʝʢʚʝʥʠʨʦʚʘʥʠʝ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ (next generation 

sequencing,NGS)-ʛʨʫʧʧʘ ʤʝʪʦʜʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʥʫʢʣʝʦʪʠʜʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ɼʅʂ ʠ ʈʅʂ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʬʦʨʤʘʣʴʥʦʛʦ ʦʧʠʩʘʥʠʷ ʝʸ 

ʧʝʨʚʠʯʥʦʡ ʩʪʨʫʢʪʫʨʳ. ʇʨʝʠʤʧʣʘʥʪʘʮʠʦʥʥʘʷ ʛʝʥʝʪʠʯʝʩʢʘʷ ʜʠʘʛʥʦʩʪʠʢʘ(Pre- 

implantation Genetic Diagnosis-PGD) ï ʤʝʪʦʜ ʧʦʟʚʦʣʷʶʱʠʡ ʧʨʦʠʟʚʝʩʪʠ 

ʛʝʥʝʪʠʯʝʩʢʫʶ ʜʠʘʛʥʦʩʪʠʢʫ ʵʤʙʨʠʦʥʘ ʧʝʨʝʜ ʧʨʦʮʝʜʫʨʦʡ. FISH-ʜʠʘʛʥʦʩʪʠʢʘ 

ʷʚʣʷʝʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ ʪʦʯʥʳʤ ʤʝʪʦʜʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʝʟʘʤʝʥʠʤʳʤ ʧʨʠ 
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ʫʩʪʘʥʦʚʣʝʥʠʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʤʘʨʢʝʨʥʳʭ ʭʨʦʤʦʩʦʤ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʯʝʢ 

ʨʘʟʨʳʚʘ ʭʨʦʤʦʩʦʤ ʧʨʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʧʝʨʝʩʪʨʦʡʢʘʭ, ʥʝ ʩʦʧʨʦʚʦʞʜʘʶʱʠʭʩʷ 

ʧʦʪʝʨʝʡ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ: ʋ ʧʘʮʠʝʥʪʢʠ ʂ. (37 ʣʝʪ) ʙʳʣʦ ʜʚʘ ʥʝʫʜʘʯʥʳʭ 

ʮʠʢʣʘ ʣʝʯʝʥʠʷ ʙʝʩʧʣʦʜʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ICSI, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ 

ʟʘʢʘʥʯʠʚʘʣʩʷ ʧʝʨʝʥʦʩʦʤ ʵʤʙʨʠʦʥʦʚ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ. ɺ ʧʦʩʣʝʜʥʝʡ ʧʨʦʛʨʘʤʤʝ 

ʣʝʯʝʥʠʷ ʪʨʠ ʙʣʘʩʪʦʮʠʩʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʥʘ 5-ʡ ʜʝʥʴ ʨʘʟʚʠʪʠʷ. ʆʜʥʘ ʠʟ ʥʠʭ, 

ʩʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ NGS, ʙʳʣʘ ʟʜʦʨʦʚʦʡ ʜʝʚʦʯʢʦʡ, ʜʚʘ ʜʨʫʛʠʭ ʵʤʙʨʠʦʥʘ ʙʳʣʠ 

ʤʦʟʘʠʯʥʳʤʠ. 

ʆʜʠʥ ʠʟ ʥʠʭ ʠʤʝʣ ʯʘʩʪʠʯʥʫʶ ʪʨʠʩʦʤʠʶ ʢʦʨʦʪʢʦʛʦ ʧʣʝʯʘ ʭʨʦʤʦʩʦʤʳ 1 ʠ 

ʤʦʥʦʩʦʤʠʶ 2 (ʤʦʟʘʠʯʥʳʡ ʚʘʨʠʘʥʪ, ʨʠʩ.1), ʘ ʚʪʦʨʦʡ ʙʳʣ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʢʘʢ 

ʤʦʟʘʠʯʥʳʡ ʤʦʟʘʠʯʥʳʡ ʧʦ ʪʨʠʩʦʤʠʠ ʭʨʦʤʦʩʦʤʳ 6 (ʨʠʩ.2).  

 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʦʣʥʳʝ ʤʦʥʦʩʦʤʠʠ ʭʨʦʤʦʩʦʤʳ 2, ʘ ʪʘʢʞʝ ʧʦʣʥʳʝ ʪʨʠʩʦʤʠʠ 

6 ʥʝʩʦʚʤʝʩʪʠʤʳ ʩ ʞʠʟʥʴʶ. ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ ʤʦʟʘʠʯʥʦʡ ʪʨʠʩʦʤʠʠ ʭʨʦʤʦʩʦʤʳ 6, 

ʚʳʷʚʣʝʥʥʳʝ ʧʨʝʥʘʪʘʣʴʥʦ, ʥʝ ʚʳʟʳʚʘʶʪ ʪʷʞʝʣʳʭ ʜʝʬʝʢʪʦʚ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ. 

ɹʳʣ ʧʨʦʚʝʜʝʥ ʧʝʨʝʥʦʩ ʟʜʦʨʦʚʦʛʦ ʵʤʙʨʠʦʥʘ, ʢʦʪʦʨʳʡ, ʢ ʩʦʞʘʣʝʥʠʶ, ʥʝ 

ʧʨʠʚʝʣ ʢ ʙʝʨʝʤʝʥʥʦʩʪʠ. ɿʘʪʝʤ, ʧʦʩʣʝ ʤʝʜʠʮʠʥʩʢʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʷ ʠ ʨʘʟʲʷʩʥʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʨʠʩʢʦʚ ʜʣʷ ʧʘʮʠʝʥʪʢʠ, ʙʳʣ 

ʧʨʦʚʝʜʝʥ ʵʤʙʨʠʦʪʨʘʥʩʬʝʨ ʜʚʫʭ ʤʦʟʘʠʯʥʳʭ ʵʤʙʨʠʦʥʦʚ. ɹʳʣ ʧʦʣʫʯʝʥ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʪʝʩʪʘ ʥʘ ʍɻʏ, ʢʣʠʥʠʯʝʩʢʘʷ ʙʝʨʝʤʝʥʥʦʩʪʴ ʙʳʣʘ 

ʧʦʜʪʚʝʨʞʜʝʥʘ ʥʘʣʠʯʠʝʤ ʩʝʨʜʮʝʙʠʝʥʠʷ. 

ɺ ʩʚʷʟʠ ʩ ʦʩʣʦʞʥʝʥʥʳʤ ʪʝʯʝʥʠʝʤ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠʥʚʘʟʠʚʥʘʷ ʧʨʝʥʘʪʘʣʴʥʘʷ 

ʜʠʘʛʥʦʩʪʠʢʘ ʥʝ ʧʨʦʚʦʜʠʣʘʩʴ. 

ɺ 41 ʥʝʜʝʣʶ ʠ 4 ʛʝʩʪʘʮʠʦʥʥʳʭ ʜʥʷ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʕʂʉ, ʠ ʨʦʜʠʣʘʩʴ 

ʟʜʦʨʦʚʘʷ ʜʝʚʦʯʢʘ ʨʦʩʪʦʤ 55 ʩʤ ʠ ʚʝʩʦʤ 3660 ʛ. 

                                          ʈʠʩ. 2 ʈʠʩ.1  
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ʇʫʧʦʚʠʥʥʘʷ ʢʨʦʚʴ ʙʳʣʘ ʩʦʙʨʘʥʘ, ʘ ʧʣʘʮʝʥʪʘ ʚʟʷʪʘ ʜʣʷ ʘʥʘʣʠʟʘ. 

ʉʪʘʥʜʘʨʪʥʳʡ ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʳʷʚʠʣ ʥʦʨʤʘʣʴʥʳʡ ʞʝʥʩʢʠʡ ʢʘʨʠʦʪʠʧ. 

ɹʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 25 ʤʝʪʘʬʘʟʥʳʭ ʧʣʘʩʪʠʥʦʢ ʣʠʤʬʦʮʠʪʦʚ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ. (ʨʠʩ.3)  

 

 

 

 

 

 

 

 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʢʦʧʠʡ ʭʨʦʤʦʩʦʤ 2 ʠ 6 ʠ ʠʩʢʣʶʯʠʪʴ ʤʦʟʘʠʮʠʟʤ, 

FISH ʘʥʘʣʠʟ ʠʥʪʝʨʬʘʟʥʳʭ ʷʜʝʨ ʣʠʤʬʦʮʠʪʦʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʠ 

ʧʣʘʮʝʥʪʘʨʥʳʭ ʢʣʝʪʦʢ, ʧʦʣʫʯʝʥʥʳʭ ʧʦʩʣʝ ʨʦʜʦʚ, ʙʳʣ ʧʨʦʚʦʜʠʣʩʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʙʠʥʘʮʠʠ CEP2 (D21) ʠ CEP6 (D6Z1) ʟʦʥʜʦʚ (Vysis, 

ʉʐɸ)(ʨʠʩ.4). 315 ʠʥʪʝʨʬʘʟʥʳʭ ʷʜʝʨ ʣʠʤʬʦʮʠʪʦʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʠ 80 

ʠʥʪʝʨʬʘʟʥʳʭ ʷʜʝʨ ʢʣʝʪʦʢ ʧʣʘʮʝʥʪʳ. ʄʦʟʘʠʮʠʟʤ ʭʨʦʤʦʩʦʤ 2 ʠ 6 ʥʝ ʙʳʣ 

ʦʙʥʘʨʫʞʝʥ.  

 

 

ɺʳʚʦʜ - ʵʤʙʨʠʦʪʨʘʥʩʬʝʨ ʤʦʟʘʠʯʥʳʭ ʵʤʙʨʠʦʥʦʚ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʨʦʞʜʝʥʠʶ ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ. 

  

ʈʠʩ. 4 

ʈʠʩ. 3 
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ʅɽɻɸʁʅɽ ʅɸɺɸʅʊɸɾɽʅʅʗ ʅɸ ɼɽʅʊɸʃʔʅɯ ɯʄʇʃɸʅʊɸʊʀ: 

ʉʀʉʊɽʄʅʀʁ ʆɻʃʗɼ ʃɯʊɽʈɸʊʋʈʀ 

 

ʌʦʨʦʩ ɸʥʘʪʦʣʽʡ ɯʣʣʽʯ, 

ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ 

ʦʨʪʦʧʝʜʠʯʥʦʾ ʩʪʦʤʘʪʦʣʦʛʽʾ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʊʘʥʘʩʽʡʯʫʢ ʇʘʚʣʦ ʄʠʭʘʡʣʦʚʠʯ, 

ʩʪʫʜʝʥʪ 5 ʢʫʨʩʫ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʋʞʛʦʨʦʜʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʋʞʛʦʨʦʜ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʃʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʤʝʪʦʜʦʤ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ ʟʘʟʚʠʯʘʡ 

ʟʘʡʤʘʻ ʚʝʣʠʢʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ. ɸʢʪʠʚʥʘ ʞʠʪʪʻʚʘ ʧʦʟʠʮʽʷ ʪʘ ʨʠʪʤ ʞʠʪʪʷ 

ʧʘʮʽʻʥʪʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʣʶʜʠ, ʷʢʽ ʡʜʫʪʴ ʥʘ ʣʽʢʫʚʘʥʥʷ, ʦʜʥʽʻʶ ʟ ʫʤʦʚ 

ʣʽʢʫʚʘʥʥʷ ʚʚʘʞʘʶʪʴ ʥʝʧʨʠʧʫʩʪʠʤʽʩʪʴ ʥʘʷʚʥʦʩʪʽ ʚ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʜʝʬʝʢʪʽʚ 

ʟʫʙʥʦʛʦ ʨʷʜʫ, ʥʘʚʽʪʴ ʥʘ ʢʦʨʦʪʢʠʡ ʯʘʩ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʥʘ ʯʘʩ ʪʨʠʚʘʣʦʛʦ ʣʽʢʫʚʘʥʥʷ 

ʧʘʮʽʻʥʪ ʥʝ ʚʠʭʦʜʠʚ ʟʽ ʟʚʠʯʥʦʛʦ ʩʧʦʩʦʙʫ ʞʠʪʪʷ, ʟʘʣʠʰʘʚʩʷ ʩʦʮʽʘʣʴʥʦ ʘʢʪʠʚʥʠʤ, 

ʟʙʝʨʽʛʘʚ ʩʚʽʡ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ, ʰʠʨʦʢʦ ʩʪʘʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʤʝʪʦʜ 

ʦʜʥʦʤʦʤʝʥʪʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ ʟ ʥʝʛʘʡʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʎʝʡ ʩʠʩʪʝʤʥʠʡ ʦʛʣʷʜ ʣʽʪʝʨʘʪʫʨʠ ʤʘʻ ʥʘ ʤʝʪʽ ʜʦʩʣʽʜʠʪʠ 

ʤʝʪʦʜ ʥʝʛʘʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠ ʜʝʥʪʘʣʴʥʽʡ ʽʤʧʣʘʥʪʘʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʠʩʪʝʤʥʦʛʦ ʦʛʣʷʜʫ ʣʽʪʝʨʘʪʫʨʠ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʇʨʦʚʝʜʝʥʦ ʝʣʝʢʪʨʦʥʥʠʡ ʧʦʰʫʢ ʣʽʪʝʨʘʪʫʨʠ ʫ ʙʘʟʘʭ 

ʜʘʥʠʭ: Google Scholar, PubMed ʪʘ SID academic. ɼʣʷ ʧʦʰʫʢʫ ʫ ʙʘʟʽ ʜʘʥʠʭ 

Google Scholar ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʴ ʪʘʢʽ ʩʪʨʘʪʝʛʽʾ, ʷʢ (A) ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʞʘʥʠʭ 

ʢʣʶʯʦʚʠʭ ʩʣʽʚ, (B) ʨʦʟʰʠʨʝʥʠʡ ʧʦʰʫʢ ʥʘʫʢʦʚʠʭ ʩʪʘʪʝʡ ʪʘ (C) ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʣʦʛʽʯʥʠʭ ʦʧʝʨʘʪʦʨʽʚ, ʪʘʢʠʭ ʷʢ NOT, OR ʪʘ AND. ɺ ʭʦʜʽ ʧʦʰʫʢʫ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʪʘʢʽ ʢʣʶʯʦʚʽ ʩʣʦʚʘ: (ɸ) ʜʝʥʪʘʣʴʥʘ ʽʤʧʣʘʥʪʘʮʽʷ ʪʘ (B) 

ʥʝʛʘʡʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʤʠ ʚʠʙʠʨʘʣʠ ʩʪʘʪʪʽ, ʦʧʫʙʣʽʢʦʚʘʥʽ ʣʠʰʝ ʤʽʞ 

2010 ʽ 2021 ʨʨ. ʂʣʶʯʦʚʽ ʩʣʦʚʘ ʰʫʢʘʣʠ ʷʢ ʫ ʟʘʛʦʣʦʚʢʘʭ, ʪʘʢ ʽ ʚ ʪʝʢʩʪʽ ʩʪʘʪʪʽ.  

ʉʧʦʯʘʪʢʫ ʙʫʣʠ ʨʦʟʛʣʷʥʫʪʽ ʩʪʘʪʪʽ ʪʘ ʪʝʟʠ, ʧʦʪʽʤ ʢʣʽʥʽʯʥʽ ʚʠʧʘʜʢʠ 

ʽʤʧʣʘʥʪʫʚʘʥʥʷ. ɼʘʥʽ ʨʦʙʦʪʠ ʙʫʣʠ ʦʙʨʘʥʽ ʪʘ ʚʢʣʶʯʝʥʽ ʚ ʩʧʠʩʦʢ ʜʣʷ ʧʦʜʘʣʴʰʦʾ 
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ʨʦʙʦʪʠ. ɹʫʣʠ ʦʪʨʠʤʘʥʽ ʧʦʚʥʽ ʪʝʢʩʪʠ ʨʦʙʽʪ ʧʽʩʣʷ ʯʦʛʦ ʚʦʥʠ ʙʫʣʠ ʦʧʨʘʮʴʦʚʘʥʽ, ʘ 

ʥʝʚʽʜʧʦʚʽʜʥʽ ʟʘ ʟʤʽʩʪʦʤ ʚʠʢʣʶʯʝʥʽ. ʆʩʪʘʪʦʯʥʦ ʜʦ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ 

ʚʢʣʶʯʝʥʦ 17 ʨʦʙʽʪ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʆʜʥʦʤʦʤʝʥʪʥʘ ʽʤʧʣʘʥʪʘʮʽʷ, ʪʦʙʪʦ 

ʽʤʧʣʘʥʪʘʮʽʷ ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʚʠʜʘʣʝʥʥʷ ʟʫʙʘ, ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʧʦʧʫʣʷʨʥʦʶ ʩʝʨʝʜ 

ʭʽʨʫʨʛʽʚ ï ʽʤʧʣʘʥʪʦʣʦʛʽʚ.ɿʘʚʜʷʢʠ ʧʦʷʚʽ ʽʤʧʣʘʥʪʘʪʽʚ ʟ ʢʦʤʙʽʥʦʚʘʥʦʶ ʢʦʥʫʩʦ-

ʮʠʣʽʥʜʨʠʯʥʦʶ ʬʦʨʤʦʶ ʽ ʩʘʤʦʥʘʨʽʟʥʠʤ ʘʛʨʝʩʠʚʥʠʤ ʨʽʟʴʙʣʝʥʥʷʤ ʚʜʘʻʪʴʩʷ 

ʜʦʩʷʛʪʠ ʧʝʨʚʠʥʥʦʾ ʩʪʘʙʽʣʽʟʘʮʽʾ ʧʦʨʷʜʢʫ 45-50 ʅ*ʩʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʬʽʢʩʫʚʘʪʠ ʥʘ 

ʽʤʧʣʘʥʪʘʪ ʷʢ ʤʽʥʽʤʫʤ ʬʦʨʤʫʚʘʯ ʷʩʝʥ, ʘ ʚ ʝʩʪʝʪʠʯʥʦ ʟʥʘʯʠʤʽʡ ʟʦʥʽ - ʘʙʘʪʤʝʥʪ ʟ 

ʪʠʤʯʘʩʦʚʦʶ ʢʦʨʦʥʢʦʶ. ɼʦʚʝʜʝʥʦ, ʱʦ ʦʜʥʦʤʦʤʝʥʪʥʘ ʽʤʧʣʘʥʪʘʮʽʷ ʟ ʥʝʛʘʡʥʠʤ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʪʘʢʘ ʞ ʫʩʧʽʰʥʘ, ʷʢ ʽ ʪʨʘʜʠʮʽʡʥʘ ʽʤʧʣʘʥʪʘʮʽʷ, ʘ ʽʥʦʜʽ ʡ 

ʝʬʝʢʪʠʚʥʽʰʘ. 

ʆʩʥʦʚʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʤʝʪʦʜʫ ʥʝʛʘʡʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ ʚʚʘʞʘʶʪʴ: 

1) ʉʢʦʨʦʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʧʝʨʘʮʽʡ. 

2) ɿʙʝʨʝʞʝʥʥʷ ʨʝʣʴʻʬʫ ʪʚʝʨʜʠʭ ʪʘ ʤ'ʷʢʠʭ ʪʢʘʥʠʥ. 

3) ɺʽʜʥʦʚʣʝʥʥʷ ʝʩʪʝʪʠʢʠ ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ. 

ʅʝʛʘʡʥʘ ʽʤʧʣʘʥʪʘʮʽʷ ʚ ʣʫʥʢʠ ʚʠʜʘʣʝʥʠʭ ʟʫʙʽʚ ʪʘ ʧʦʜʘʣʴʰʝ ʧʨʦʪʝʟʫʚʘʥʥʷ ʚ 

ʥʘʡʢʦʨʦʪʰʽ ʪʝʨʤʽʥʠ ʛʘʨʘʥʪʫʻ ʟʙʝʨʝʞʝʥʥʷ ʻʜʥʦʩʪʽ ʟʫʙʦʱʝʣʝʧʥʦʾ ʩʠʩʪʝʤʠ. 

ʅʝʛʘʡʥʘ ʽʤʧʣʘʥʪʘʮʽʷ ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʨʽʚʝʥʴ ʘʪʨʦʬʽʾ ʘʣʴʚʝʦʣʷʨʥʦʛʦ 

ʚʽʜʨʦʩʪʢʘ, ʧʦʢʨʘʱʠʪʠ ʝʩʪʝʪʠʯʥʠʡ ʚʠʛʣʷʜ, ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʠʡ 

ʩʪʘʥ ʧʘʮʽʻʥʪʘ. ɿʘ ʥʦʚʽʪʥʽʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʩʪʦʤʘʪʦʣʦʛʽʾ, ʻʜʥʽʩʪʴ ʟʫʙʦʱʝʣʝʧʥʦʾ 

ʩʠʩʪʝʤʠ ʤʘʻ ʚʽʜʥʦʚʣʶʚʘʪʠʩʷ ʚ ʥʘʡʢʦʨʦʪʰʠʡ ʪʝʨʤʽʥ. ɺʽʜʥʦʚʣʝʥʥʷ ʜʝʬʝʢʪʽʚ 

ʚʝʨʭʥʴʦʾ ʪʘ ʥʠʞʥʴʦʾ ʱʝʣʝʧʠ ʤʝʪʦʜʦʤ ʥʝʛʘʡʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ ʥʘ ʜʘʥʥʠʡ ʤʦʤʝʥʪ 

ʜʫʞʝ ʧʝʨʩʧʝʢʪʠʚʥʝ, ʘʣʝ ʥʝ ʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʝ ʫ ʩʪʦʤʘʪʦʣʦʛʽʾ. ʄʘʣʦ ʚʠʚʯʝʥʦ 

ʪʝʭʥʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʾ ʥʝʛʘʡʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ, ʚʽʜʩʫʪʥʷ 

ʜʦʢʘʟʦʚʘ ʙʘʟʘ ʱʦʜʦ ʪʝʨʤʽʥʽʚ ʧʨʦʪʝʟʫʚʘʥʥʷ. 

ʉʪʘʥʜʘʨʪʥʘ ʤʝʪʦʜʠʢʘ ʽʤʧʣʘʥʪʘʮʽʾ ʧʝʨʝʜʙʘʯʘʻ ʜʚʦʝʪʘʧʥʝ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʽʤʧʣʘʥʪʘʪʽʚ. ʅʘ ʧʝʨʰʦʤʫ ʭʽʨʫʨʛʽʯʥʦʤʫ ʝʪʘʧʽ ʚʩʪʘʥʦʚʣʶʶʪʴ ʽʤʧʣʘʥʪʘʪ, ʧʽʩʣʷ 

ʯʦʛʦ ʯʝʢʘʶʪʴ ʡʦʛʦ ʟʘʛʦʻʥʥʷ ʙʝʟ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʦʪʷʛʦʤ 3-6 ʤʽʩʷʮʽʚ. ʅʘ ʜʨʫʛʦʤʫ 

ʝʪʘʧʽ ʟʜʽʡʩʥʶʶʪʴ ʚʽʜʢʨʠʪʪʷ ʽʤʧʣʘʥʪʘʪʽʚ ʽ ʚʩʪʘʥʦʚʣʶʶʪʴ ʬʦʨʤʫʚʘʯ ʷʩʥʘ ʘʙʦ 
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ʘʙʘʪʤʝʥʪ. ʃʽʢʫʚʘʣʴʥʠʡ ʧʝʨʽʦʜ ʙʝʟ ʩʪʨʝʩʫ ʻ ʦʙʦʚ'ʷʟʢʦʚʠʤ ʜʣʷ ʫʩʧʽʰʥʦʾ 

ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʾ ʽʤʧʣʘʥʪʘʪʫ. ɺʚʘʞʘʣʦʩʷ, ʱʦ ʮʝʡ ʤʝʪʦʜ ʟʚʦʜʠʪʴ ʜʦ ʤʽʥʽʤʫʤʫ 

ʨʠʟʠʢ ʚʪʨʘʪʠ ʽʤʧʣʘʥʪʘʪʫ. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʩʠʪʫʘʮʽʷ ʟʤʽʥʠʣʘʩʷ. ʇʘʮʽʻʥʪʠ 

ʥʘʧʦʣʷʛʘʶʪʴ ʥʘ ʰʚʠʜʰʦʤʫ ʚʠʨʽʰʝʥʥʽ ʝʩʪʝʪʠʯʥʠʭ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʟʫʙʦʱʝʣʝʧʥʠʭ ʧʨʦʙʣʝʤ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʫ ʙʘʛʘʪʴʦʭ ʢʣʽʥʽʢʘʭ ʧʦʯʘʣʠ ʨʦʟʨʦʙʣʷʪʠ 

ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʚʦʜʠʪʠ ʧʨʦʪʝʟʫʚʘʥʥʷ ʟ ʦʧʦʨʦʶ ʥʘ ʽʤʧʣʘʥʪʘʪʠ 

ʥʝʛʘʡʥʦ, ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʾʭ ʫʩʪʘʥʦʚʢʠ ʘʙʦ ʯʝʨʝʟ 72 ʛʦʜʠʥʠ ʧʽʩʣʷ ʽʤʧʣʘʥʪʘʮʽʾ. ɼʘʥʘ 

ʤʝʪʦʜʠʢʘ ʜʦʟʚʦʣʷʻ ʩʢʦʨʦʪʠʪʠ ʪʨʠʚʘʣʽʩʪʴ ʣʽʢʫʚʘʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʧʘʮʽʻʥʪʫ 

ʟʘʜʦʚʽʣʴʥʠʡ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʪʘ ʬʫʥʢʮʽʶ ʥʘ ʚʝʩʴ ʧʝʨʽʦʜ ʧʨʠʞʠʚʣʝʥʥʷ 

ʽʤʧʣʘʥʪʘʪʫ. 

ɿʦʢʨʝʤʘ, ʅʽʢʦʣʴʩʴʢʠʡ ɺ. ʖ. ʜʦʩʣʽʜʞʫʚʘʚ ʝʬʝʢʪʠʚʥʝ ʣʽʢʫʚʘʥʥʷ ʤʝʪʦʜʦʤ 

ʚʽʜʩʨʦʯʝʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ. ɺʽʥ ʩʪʚʦʨʠʚ ʜʚʽ ʥʦʚʽ ʬʦʨʤʠ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ, 

ʷʢʽ ʥʘʙʣʠʞʘʣʠʩʷ ʜʦ ʬʦʨʤʠ ʣʫʥʦʢ ʤʦʣʷʨʽʚ, ʱʦ ʜʦʧʦʤʘʛʘʣʦ ʚʠʢʦʥʫʚʘʪʠ 

ʜʝʥʪʘʣʴʥʫ ʽʤʧʣʘʥʪʘʮʽʶ ʥʘʙʘʛʘʪʦ ʰʚʠʜʰʝ. ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ 

ʅʽʢʦʣʴʩʴʢʠʡ ɺ.ʖ. ʚʽʜʜʘʚ ʧʨʽʦʨʠʪʝʪ ʨʘʥʥʽʡ ʜʝʥʪʘʣʴʥʽʡ ʽʤʧʣʘʥʪʘʮʽʾ ʪʝʨʤʽʥʦʤ ʚʽʜ 

2 ʜʦ 8 ʪʠʞʥʽʚ ʧʽʩʣʷ ʚʠʜʘʣʝʥʥʷ ʟʫʙʘ. ʇʨʦ ʙʝʟʧʦʩʝʨʝʜʥʶ ʽʤʧʣʘʥʪʘʮʽʶ ʚʽʥ ʟʨʦʙʠʚ 

ʚʠʩʥʦʚʦʢ, ʱʦ ʥʝ ʚʩʽʤ ʧʘʮʽʻʥʪʘʤ ʧʽʜʭʦʜʠʪʴ ʟʘ ʧʦʢʘʟʘʥʥʷʤʠ ʜʘʥʠʡ ʤʝʪʦʜ, 

ʦʩʢʽʣʴʢʠ ʫ ʙʘʛʘʪʴʦʭ ʧʘʮʽʻʥʪʽʚ ʧʽʜ ʯʘʩ ʚʠʜʘʣʝʥʥʷ ʟʫʙʘ ʚʠʥʠʢʘʶʪʴ 

ʧʨʦʪʠʧʦʢʘʟʘʥʥʷ ʜʦ ʥʴʦʛʦ. ʊʘʢʦʞ ʘʚʪʦʨ ʟʘʟʥʘʯʠʚ, ʱʦ ʙʘʛʘʪʦ ʧʘʮʽʻʥʪʽʚ 

ʟʚʝʨʪʘʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʯʝʨʝʟ ʜʝʷʢʠʡ ʯʘʩ ʧʽʩʣʷ ʚʠʜʘʣʝʥʥʷ ʟʫʙʘ. ɸʚʪʦʨʦʤ ʙʫʚ 

ʨʦʟʨʦʙʣʝʥʠʡ ʩʧʦʩʽʙ ʨʘʥʥʴʦʾ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ (ʇʘʪʝʥʪ ʈʌ ˉ 2181576 ɸ 61 

ɿ 8/00) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʣʦʛʝʥʥʦʾ ʜʝʤʽʥʝʨʘʣʽʟʦʚʘʥʦʾ ʣʽʦʬʽʣʽʟʦʚʘʥʦʾ ʢʽʩʪʢʠ 

ʛʫʙʯʘʩʪʦʾ ʬʦʨʤʘʮʽʾ. ɼʘʥʠʡ ʤʝʪʦʜ ʣʽʢʫʚʘʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʪʝʨʤʽʥ ʚʽʜ 2 ʪʠʞʥʽʚ 

ʜʦ 2 ʤʽʩʷʮʽʚ ʧʽʩʣʷ ʚʠʜʘʣʝʥʥʷ ʟʫʙʘ. 

ʂʫʣʘʢʦʚ ʆ.ɹ. ʦʛʦʣʦʩʠʚ ʪʘʢʽ ʚʠʩʥʦʚʢʠ, ʱʦ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʫʩʧʽʰʥʦʾ 

ʦʜʥʦʤʦʤʝʥʪʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ ʥʝʦʙʭʽʜʥʘ ʥʘʷʚʥʽʩʪʴ ʽʤʧʣʘʥʪʘ ʧʨʘʚʠʣʴʥʦʾ 

ʢʦʥʬʽʛʫʨʘʮʽʾ, ʟʜʽʡʩʥʝʥʥʷ ʘʪʨʘʚʤʘʪʠʯʥʦʛʦ ʚʠʜʘʣʝʥʥʷ ʟʫʙʘ, ʬʦʨʤʫʚʘʥʥʷ 

ʘʧʽʢʘʣʴʥʦʛʦ ʚʽʜʜʽʣʫ ʣʫʥʢʠ ʟ ʚʠʜʘʣʝʥʥʷʤ ʟʘʣʠʰʢʽʚ ʛʨʘʥʫʣʷʮʽʡʥʦʾ ʪʢʘʥʠʥʠ, ʘ 

ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʝ ʟʘʧʦʚʥʝʥʥʷ ʧʦʨʦʞʥʽʭ ʧʨʦʩʪʦʨʽʚ ʢʽʩʪʢʦʚʦ ʧʣʘʩʪʠʯʥʠʤ 

ʤʘʪʝʨʽʘʣʦʤ. 
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Block and Kent, Yukna and Rosenquistetall ʜʦʩʣʽʜʞʫʚʘʣʠ ʧʨʦʙʣʝʤʫ 

ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʨʦʟʤʽʨʫ ʪʘ ʬʦʨʤʠ ʽʤʧʣʘʥʪʘʪʫ ʬʦʨʤʽ ʣʫʥʢʠ ʚʠʜʘʣʝʥʦʛʦ ʟʫʙʘ, ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ ʚʠʥʠʢʘʶʪʴ çʧʦʨʦʞʥʝʯʽè, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʟʘʧʦʚʥʶʚʘʪʠ ʢʽʩʪʢʦʚʦ-

ʧʣʘʩʪʠʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ. ɺʦʥʠ ʪʘʢʦʞ ʟʚʝʨʥʫʣʠ ʫʚʘʛʫ ʥʘ ʚʝʣʠʢʫ ʨʦʣʴ ʬʦʨʤʠ 

ʽʤʧʣʘʥʪʘʪʘ (ʘʥʘʪʦʤʽʯʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ), ʜʣʷ ʰʚʠʜʢʦʛʦ ʜʦʩʷʛʥʝʥʥʷ 

ʧʝʨʝʜʙʘʯʫʚʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʽʥʰʠʭ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʥʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʚʥʽʩʪʶ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʧʠʩʘʥʠʭ ʚʠʱʝ ʜʦʩʣʽʜʞʝʥʴ. 

ɺʠʩʥʦʚʢʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ʥʝʛʘʡʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ 

ʟʤʝʥʰʠʪʠ ʟʘʛʘʣʴʥʫ ʪʨʠʚʘʣʽʩʪʴ ʣʽʢʫʚʘʥʥʷ, ʘ ʡ ʟʙʝʨʝʛʪʠ ʚʠʭʽʜʥʫ ʘʥʘʪʦʤʽʶ ʪʢʘʥʠʥ 

ʫ ʟʦʥʽ ʽʤʧʣʘʥʪʘʮʽʾ, ʱʦ ʫ ʩʚʦʶ ʯʝʨʛʫ ʟʘʙʝʟʧʝʯʫʻ ʦʧʪʠʤʘʣʴʥʫ çʯʝʨʚʦʥʫè ʽ çʙʽʣʫè 

ʝʩʪʝʪʠʢʫ ʚʽʜʥʦʚʣʝʥʥʷ, ʟʤʝʥʰʫʻ ʩʪʫʧʽʥʴ ʘʪʨʦʬʽʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ. ɹʝʨʫʯʠ ʜʦ 

ʫʚʘʛʠ ʚʩʝ ʚʠʱʝ ʩʢʘʟʘʥʝ, ʜʘʥʠʡ ʤʝʪʦʜ ʟʘʩʣʫʛʦʚʫʻ ʥʘ ʷʢʥʘʡʰʚʠʜʰʝ ʚʚʝʜʝʥʥʷ ʚ 

ʩʪʦʤʘʪʦʣʦʛʽʯʥʫ ʧʨʘʢʪʠʢʫ, ʘ ʜʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʢʨʘʱʝ ʦʩʚʽʪʠʪʠ ʪʝʭʥʽʯʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʾ ʥʝʛʘʡʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ ʪʘ ʟʽʙʨʘʪʠ ʜʦʢʘʟʦʚʫ ʙʘʟʫ 

ʱʦʜʦ ʪʝʨʤʽʥʽʚ ʧʨʦʪʝʟʫʚʘʥʥʷ. 
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ʇʆʈɯɺʅʗʃʔʅɸ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʄɯʊʆʊʀʏʅʆɻʆ ʈɽɾʀʄʋ 

ɽʇɯʊɽʃɯʖ ɼɽʉʅɽɺʀʍ ʉʆʉʆʏʂɯɺ ʊɸ ʉʃʀɿʆɺʆɰ ʆɹʆʃʆʅʂʀ 

ʐʃʋʅʂɸ ʋ ʍɺʆʈʀʍ ʅɸ ɺʀʈɸɿʂʆɺʋ ʍɺʆʈʆɹʋ 

ɼɺɸʅɸɼʎʗʊʀʇɸʃʆɰ ʂʀʐʂʀ 

 

ʍʘʨʯʝʥʢʦ ʆʣʝʢʩʘʥʜʨ ɺʽʢʪʦʨʦʚʠʯ 

ʜ.ʤʝʜ.ʥ., ʧʨʦʬʝʩʦʨ 

ɭʣʽʥʩʴʢʘ ɸʣʽʥʘ ʄʠʢʦʣʘʾʚʥʘ 

ʜ.ʤʝʜ.ʥ., ʜʦʮʝʥʪ 

ʏʦʨʥʦʤʦʨʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ʇʝʪʨʘ ʄʦʛʠʣʠ 

ʤ. ʄʠʢʦʣʘʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɺʽʜʦʤʦ, ʱʦ ʟʤʽʥʠ ʚ ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ, ʫ ʚʠʛʣʷʜʽ 

ʭʨʦʥʽʯʥʦʛʦ ʛʽʥʛʽʚʽʪʫ, ʤʦʞʫʪʴ ʙʫʪʠ ʟʫʤʦʚʣʝʥʽ ʚʠʨʘʟʢʦʚʦʶ ʭʚʦʨʦʙʦʶ 12-ʧʘʣʦʾ 

ʢʠʰʢʠ. ɺʠʨʘʟʢʦʚʘ ʭʚʦʨʦʙʘ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ 4 ï 13 ʨʘʟʽʚ 

ʯʘʩʪʽʰʝ ʥʽʞ ʚʠʨʘʟʢʦʚʘ ʭʚʦʨʦʙʘ ʰʣʫʥʢʘ. ɺʠʨʘʟʢʦʚʘ ʭʚʦʨʦʙʘ 12-ʧʘʣʦʾ ʢʠʰʢʠ ʙʝʟ 

ʦʟʥʘʢ ʛʘʩʪʨʠʪʫ ʽ ʜʫʦʜʝʥʠʪʫ ʥʘʜʟʚʠʯʘʡʥʘ ʨʽʜʢʽʩʪʴ. ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʦʜʥʽʻʶ ʟ 

ʦʩʥʦʚʥʠʭ ʧʨʠʯʠʥ ʫ ʨʦʟʚʠʪʢʫ ʚʠʨʘʟʢʠ 12-ʧʘʣʦʾ ʢʠʰʢʠ ʚʚʘʞʘʶʪʴ ʽʥʬʝʢʮʽʡʥʠʡ 

ʯʠʥʥʠʢ Helicobacner pylori (Hp), ʟʥʘʯʝʥʥʷ ʷʢʦʛʦ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʥʝʧʽʜʣʷʛʘʻ 

ʩʫʤʥʽʚʫ. ɭ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʟʘʩʝʣʝʥʥʷ ʣʶʜʠʥʠ ʮʠʤ ʤʽʢʨʦʦʨʛʘʥʽʟʤʦʤ ʚʽʜʙʫʣʦʩʷ 

ʚ ʥʝʟʘʧʘʤôʷʪʥʽ ʯʘʩʠ. ʆʜʥʦʯʘʩʥʦ ʟ ʢʦʣʦʥʽʟʘʮʽʻʶ ʤʽʢʨʦʬʣʦʨʦʶ ʨʦʪʦʚʦʾ 

ʧʦʨʦʞʥʠʥʠ ʚʽʜʙʫʚʘʣʦʩʷ ʟʘʩʝʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʰʣʫʥʢʘ. ʅʘʜʘʣʽ, ʫ 

ʨʝʟʫʣʴʪʘʪʽ ʤʫʪʘʮʽʡ ʅʨ ʚʠʥʠʢʣʠ ʧʘʪʦʛʝʥʥʽ ʰʪʘʤʠ, ʱʦ ʟʜʘʪʥʽ ʚʠʢʣʠʢʘʪʠ ʟʘʧʘʣʴʥʽ 

ʧʨʦʮʝʩʠ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ. ɿʘʚʜʷʢʠ ʟʜʘʪʥʦʩʪʽ ʧʽʜʚʠʱʫʚʘʪʠ ʧʨʦʥʠʢʥʽʩʪʴ 

ʝʧʽʪʝʣʽʘʣʴʥʦʛʦ ʙʘʨôʻʨʫ, ʮʝʡ ʤʽʢʨʦʦʨʛʘʥʽʟʤ ʚʠʢʣʠʢʘʻ ʘʢʪʠʚʘʮʽʶ ʤʝʭʘʥʽʟʤʽʚ 

ʤʽʩʮʝʚʦʛʦ ʽʤʫʥʽʪʝʪʫ, ʧʨʝʜʩʪʘʚʣʝʥʦʛʦ ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʤʠ ʢʣʽʪʠʥʘʤʠ, ʱʦ 

ʘʩʦʮʽʡʦʚʘʥʽ ʟ ʪʢʘʥʠʥʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ. ʊʘʢʘ ʚʟʘʻʤʦʜʽʷ 

ʦʜʝʨʞʘʣʘ ʥʘʟʚʫ çʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʦʢè, ʫ ʷʢʽʡ  ʧʨʦʚʽʜʥʘ ʨʦʣʴ 

ʥʘʣʝʞʠʪʴ ʽʤʫʥʦʛʣʦʙʫʣʽʥʫ ɸ. 

ʉʘʤʝ ʮʷ ʢʦʥʮʝʧʮʽʷ ʦʜʝʨʞʘʣʘ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʚ ʨʦʙʦʪʘʭ ʙʘʛʘʪʴʦʭ ʘʚʪʦʨʽʚ ʪʘ 

ʜʦʟʚʦʣʷʻ ʥʘ ʥʦʚʦʤʫ ʨʽʚʥʽ ʧʽʜʽʡʪʠ ʜʦ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʽʥʪʝʨʢʫʨʝʥʪʥʦʛʦ 
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ʟʚôʷʟʢʫ ʤʽʞ ʚʠʨʘʟʢʦʚʦʶ ʭʚʦʨʦʙʦʶ ʽ ʫʨʘʞʝʥʥʷʤ ʷʩʝʥ.  

ɺʽʜʦʤʦ, ʱʦ ʫ ʧʦʨʦʞʥʠʥʽ ʨʦʪʘ ʟʥʘʭʦʜʷʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʨʽʟʥʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ 

ʚ ʘʩʦʮʽʘʮʽʾ ʽʟ ʩʧʽʨʦʭʝʪʘʤʠ, ʘʣʝ ʽ ʚʠʷʚʣʝʥʽ ʚ ʟʫʙʥʦʤʫ ʥʘʣʴʦʪʽ ʛʝʣʽʢʦʙʘʢʪʝʨʽʾ. 

ɺʽʜʟʥʘʯʘʻʪʴʩʷ ʪʘʢʦʞ, ʱʦ ʧʨʠ ʽʥʬʽʢʫʚʘʥʥʽ ʥʠʤʠ ʦʨʘʣʴʥʦ-ʦʨʘʣʴʥʠʤ ʰʣʷʭʦʤ ʤʦʞʝ 

ʚʽʜʙʫʚʘʪʠʩʷ ʦʜʥʦʯʘʩʥʝ ʟʘʩʝʣʝʥʥʷ ʛʝʣʽʢʦʙʘʢʪʝʨʽʷʤʠ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʰʣʫʥʢʘ. 

ʅʘʩʣʽʜʢʦʤ ʛʝʣʽʢʦʙʘʢʪʝʨʥʦʛʦ ʛʘʩʪʨʠʪʫ ʻ ʘʭʣʦʨʛʽʜʨʽʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʨʦʩʪʫ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʬʣʦʨʠ ʚ ʰʣʫʥʢʫ. ʋ ʭʚʦʨʠʭ ʚʠʨʘʟʢʦʚʦʶ ʭʚʦʨʦʙʦʶ ʟ 

ʧʽʣʦʨʠʯʥʠʤ ʛʝʣʽʢʦʙʘʢʪʝʨʦʤ ʚʠʷʚʣʷʻʪʴʩʷ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʝ ʟʤʝʥʰʝʥʥʷ ʚ 

ʩʣʠʥʽ ʢʽʣʴʢʦʩʪʽ ʽʤʫʥʦʛʣʦʙʫʣʽʥʫ G ʽ ʩʝʢʨʝʪʦʨʥʦʛʦ Ig A, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʟʥʠʞʝʥʥʷ ʙʘʨôʻʨʥʠʭ ʬʫʥʢʮʽʡ ʨʦʪʦ-ʛʣʦʪʢʦʚʦʾ ʜʽʣʷʥʢʠ. ʉʢʣʘʜʘʻʪʴʩʷ ʩʠʪʫʘʮʽʷ ʚ 

ʷʢʽʡ ʩʣʠʟʦʚʫ ʦʙʦʣʦʥʢʫ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ, ʦʩʦʙʣʠʚʦ ʚ ʜʽʣʷʥʮʽ ʷʩʝʥʥʠʭ ʩʦʩʦʯʢʽʚ, 

ʚʚʘʞʘʶʪʴ ʦʜʥʽʻʶ ʟ ʥʘʡʫʨʘʟʣʠʚʽʰʠʭ ʣʘʥʦʢ. ɭ ʟʘʛʘʣʴʥʦʚʠʟʥʘʥʠʤ ʱʦ ʨʦʟʚʠʪʦʢ 

ʚʠʨʘʟʢʦʚʦʛʦ ʧʨʦʮʝʩʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʚʜʷʢʠ ʽʥʬʝʢʮʽʾ Hp. ɸʣʝ ʧʘʪʦʛʝʥʝʪʠʯʥʘ 

ʩʫʪʥʽʩʪʴ ʽʥʪʝʨʢʫʨʝʥʪʥʦʛʦ ʟʚôʷʟʢʫ ʭʨʦʥʽʯʥʦʛʦ ʛʽʥʛʽʚʽʪʫ ʪʘ ʚʠʨʘʟʢʦʚʦʾ ʭʚʦʨʦʙʠ 12-

ʧʘʣʦʾ ʢʠʰʢʠ ʚʩʝ ʱʝ ʤʘʻ ʧʝʚʥʠʡ ʽʥʪʝʨʝʩ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʚʯʠʪʠ ʨʝʘʢʮʽʶ ʤʽʪʦʪʠʯʥʦʛʦ ʨʝʞʠʤʫ ʷʩʝʥʥʠʭ 

ʩʦʩʦʯʢʽʚ ʽ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʰʣʫʥʢʘ ʧʨʠ ʚʠʨʘʟʢʦʚʽʡ ʭʚʦʨʦʙʽ 12-ʧʘʣʦʾ ʢʠʰʢʠ. 

ʄʘʪʝʨʽʘʣ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ɼʦʩʣʽʜʞʝʥʦ ʙʽʦʧʩʽʡʥʠʡ ʤʘʪʝʨʽʘʣ 

ʜʝʩʥʝʚʠʭ ʩʦʩʦʯʢʽʚ ʽ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʰʣʫʥʢʽʚ, ʚʽʜ ʭʚʦʨʠʭ ʥʘ ʚʠʨʘʟʢʫ 

ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠï 25. ʏʘʩ ʬʽʢʩʘʮʽʾ ʚ 10% ʨʦʟʯʠʥʽ ʥʝʡʪʨʘʣʴʥʦʛʦ 

ʬʦʨʤʘʣʽʥʫ ʩʢʣʘʜʘʚ 48 ʛʦʜʠʥ. ʇʽʩʣʷ ʧʨʦʤʠʚʢʠ ʧʽʜ ʧʨʦʪʦʯʥʦʶ ʚʦʜʦʶ ʧʨʦʪʷʛʦʤ 

12 ʛʦʜʠʥ ʧʨʝʧʘʨʘʪʠ ʜʝʩʥʝʚʠʭ ʩʦʩʦʯʢʽʚ ʪʘ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʰʣʫʥʢʘ ʟʘʣʠʚʘʣʠ ʚ 

ʧʘʨʘʬʽʥ ʙʝʟ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʩʭʝʤ. ɿ ʧʘʨʘʬʽʥʦʚʠʭ ʙʣʦʢʽʚ ʽʟ 

ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʰʣʫʥʢʘ ʥʘ ʤʽʢʨʦʪʦʤʽ ʄʇʉï2 ʦʜʝʨʞʘʣʠ ʟʨʽʟʠ, ʷʢʽ ʧʦʤʽʱʘʣʠ ʫ 

ʚʘʥʥʦʯʢʫ ʜʣʷ ʟʨʽʟʽʚ ʽ ʬʘʨʙʫʚʘʣʠ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ, ʪʘ ʪʦʣʫʾʜʠʥʦʚʠʤ ʩʠʥʽʤ 

(ʟ ʤʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʽʥʬʝʢʮʽʾ Helicobacter pylori) ʟʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ 

ʩʭʝʤʘʤʠ ʪʘ ʚʤʽʱʫʚʘʣʠ ʚ ʢʘʥʘʜʩʴʢʠʡ ʙʘʣʴʟʘʤ. 

ʂʦʣʦʥʽʟʘʮʽʶ ʽʥʬʝʢʮʽʾ Helicobacter pylori ʥʘ ʩʪʘʥ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ 

ʰʣʫʥʢʘ ʚʠʚʯʘʣʠ ʥʘ ʥʘʧʽʚʪʦʥʢʠʭ ʟʨʽʟʘʭ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ ʝʧʦʢʩʠʜʥʠʭ ʙʣʦʢʽʚ 

(ɽʇʆʅ ï 812). ɼʣʷ ʦʮʽʥʢʠ ʚʠʨʘʞʝʥʥʷ ʧʦʨʫʰʝʥʴ ʤʽʪʦʟʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 
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ʚʠʟʥʘʯʝʥʥʷ ʤʽʪʦʪʠʯʥʦʛʦ ʨʝʞʠʤʫ ʟʘ ʧʨʠʡʥʷʪʦʶ ʤʝʪʦʜʠʢʦʶ. ʇʽʜʨʘʭʫʥʦʢ ʤʽʪʦʟʽʚ 

ʧʨʦʚʦʜʠʣʠ ʧʽʜ ʽʤʝʨʩʽʡʥʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʤʽʢʨʦʩʢʦʧʫ ʚ 100 ʧʦʣʷʭ ʟʦʨʫ. 

ɺʠʟʥʘʯʘʣʠ ʤʽʪʦʪʠʯʥʠʡ ʽʥʜʝʢʩ (ʄɯ) ï ʢʽʣʴʢʽʩʪʴ ʤʽʪʦʟʽʚ ʥʘ 1000 ʢʣʽʪʠʥ, 

ʚʠʟʥʘʯʝʥʠʭ ʫ ʧʨʦʤʽʣʷʭ(ă), ʢʽʣʴʢʽʩʪʴ ʤʽʪʦʟʽʚ ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʤʝʪʘʬʘʟʽ ʚ 

ʧʨʦʮʝʥʪʘʭ(%), ʢʽʣʴʢʽʩʪʴ ʧʘʪʦʣʦʛʽʯʥʠʭ ʤʽʪʦʟʽʚ ʚ ʧʨʦʮʝʥʪʘʭ(%). 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ ɺ ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ ʰʣʫʥʢʘ 

ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʨʽʟʥʽ ʬʦʨʤʠ ʭʨʦʥʽʯʥʦʛʦ ʛʘʩʪʨʠʪʫ, 90% ʷʢʠʭ ʙʫʣʠ Helicobacter 

pylori (HP)-ʘʩʦʮʽʡʦʚʘʥʽ (ʨʠʩ. 1). ɺ ʫʩʽʭ ʚʽʜʜʽʣʘʭ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʰʣʫʥʢʘ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʨʽʟʥʠʡ ʦʙʩʷʛ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʬʦʨʤ ʭʨʦʥʽʯʥʦʛʦ ʛʘʩʪʨʠʪʫ. 

 

ʈʠʩ. 1. ʂʦʣʦʥʽʟʘʮʽʷ ʙʘʢʪʝʨʽʡ Helicobacter pylori  ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʰʣʫʥʢʘ. 

ɹʘʢʪʝʨʽʾ ʚ ʛʣʠʙʠʥʽ ʰʣʫʥʢʦʚʦʾ ʷʤʢʠ. ʅʘʧʽʚʪʦʥʢʠʡ ʟʨʽʟ. ɿʘʙʘʨʚʣʝʥʥʷ 

ʪʦʣʫʾʜʠʥʦʚʠʤ ʩʠʥʽʤ. ɿʙʽʣʴʰʝʥʥʷ 600. 

ɻʽʩʪʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʫ ʚʠʛʣʷʜʽ 

ʭʨʦʥʽʯʥʦʛʦ ʛʽʥʛʽʚʽʪʫ ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ ʪʷʞʢʦʩʪʽ ʪʘ ʛʘʩʪʨʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʫ ʚʠʛʣʷʜʽ 

ʨʽʟʥʠʭ ʬʦʨʤ ʭʨʦʥʽʯʥʦʛʦ ʘʪʨʦʬʽʯʥʦʛʦ ʛʘʩʪʨʠʪʫ ʫ ʭʚʦʨʠʭ ʟ ʭʨʦʥʽʯʥʦʶ ʚʠʨʘʟʢʦʶ 

12-ʧʘʣʦʾ ʢʠʰʢʠ ʬʘʢʪʠʯʥʦ ʧʽʜʪʚʝʨʜʞʫʻ ʜʘʥʽ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ. ɺ ʩʣʠʟʦʚʽʡ 

ʦʙʦʣʦʥʮʽ ʧʽʣʦʨʠʯʥʦʛʦ ʚʽʜʜʽʣʫ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʜʝʩʪʨʫʢʪʠʚʥʽ ʟʤʽʥʠ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʰʣʫʥʢʘ, ʚ ʮʠʭ ʚʠʧʘʜʢʘʭ ʪʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʽ ʜʝʩʪʨʫʢʪʠʚʥʽ ʟʤʽʥʠ 

ʤʽʞʟʫʙʥʠʭ ʩʦʩʦʯʢʽʚ ʷʩʝʥ, ʱʦ ʚʠʥʠʢʣʠ ʚʥʘʩʣʽʜʦʢ ʭʨʦʥʽʯʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʰʣʫʥʢʘ (ʨʠʩ. 2). 

ʋ ʮʴʦʤʫ, ʙʝʟʫʤʦʚʥʦ, ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʩʠʩʪʝʤʥʠʡ ʭʘʨʘʢʪʝʨ ʟʘʭʚʦʨʶʚʘʥʥʷ. 

ʍʘʨʘʢʪʝʨʠʟʫʶʯʠ ʩʪʘʥ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʰʣʫʥʢʘ ʽ ʝʧʽʪʝʣʽʶ ʜʝʩʥʝʚʠʭ ʩʦʩʦʯʢʽʚ, 



176 

ʤʠ ʟʚʝʨʥʫʣʠ ʫʚʘʛʫ ʥʘ ʩʪʘʥ ʾʭʥʴʦʛʦ ʤʽʪʦʪʠʯʥʦʛʦ ʨʝʞʠʤʫ (ʪʘʙʣʠʮʷ 1). 

ʊʘʙʣʠʮʷ 1 

ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʢʘʟʥʠʢʽʚ ʤʽʪʦʪʠʯʥʦʛʦ ʨʝʞʠʤʫ ʝʧʽʪʝʣʽʶ 

ʜʝʩʥʝʚʠʭ ʩʦʩʦʯʢʽʚ ʪʘ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʰʣʫʥʢʘ ʫ ʧʽʣʦʨʠʯʥʦʤʫ ʚʽʜʜʽʣʽ. 

ʉʆʐ ɽɼʉ 

ʄɯ ʂʽʣʴʢʽʩʪʴ 

ʤʽʪʦʟʽʚ ʚ 

ʤʝʪʘʬʘʟʽ 

ʂʽʣʴʢʽʩʪʴ 

ʧʘʪʦʣʦʛʽʯ 

ʥʠʭ 

ʤʽʪʦʟʽʚ 

ʄɯ ʂʽʣʴʢʽʩʪʴ 

ʤʽʪʦʟʽʚ ʚ 

ʤʝʪʘʬʘʟʽ 

ʂʽʣʴʢʽʩʪʴ 

ʧʘʪʦʣʦʛʽʯ 

ʥʠʭ 

ʤʽʪʦʟʽʚ 

20,0Ñ2,8ă 46,9Ñ2,8% 15,6Ñ1,9% 16,5Ñ4,2ă 37,8Ñ7,8% 10,6Ñ1,3% 

ʉʆʐ ï ʩʣʠʟʦʚʘ ʦʙʦʣʦʥʢʘ ʰʣʫʥʢʘ, ɽɼʉ ï ʝʧʽʪʝʣʽʡ ʜʝʩʥʷʥʠʭ ʩʦʩʦʯʢʽʚ, 

ʄɯ ï ʤʽʪʦʪʠʯʥʠʡ ʽʥʜʝʢʩ. 

ʋ ʧʘʮʽʻʥʪʽʚ ʭʚʦʨʠʭ ʥʘ ʭʨʦʥʽʯʥʫ ʚʠʨʘʟʢʫ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ, ʥʘ ʬʦʥʽ 

ʚʠʨʘʞʝʥʠʭ ʬʦʨʤ ʭʨʦʥʽʯʥʦʛʦ ʘʪʨʦʬʽʯʥʦʛʦ ʛʘʩʪʨʠʪʫ ʚ ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ ʰʣʫʥʢʘ 

ʧʽʣʦʨʠʯʥʦʛʦ ʚʽʜʜʽʣʫ ʧʦʢʘʟʥʠʢ ʤʽʪʦʪʠʯʥʦʛʦ ʽʥʜʝʢʩʫ ʩʢʣʘʜʘʚ ʚʽʜʧʦʚʽʜʥʦ 20,0Ñ2,8 

ă ʪʘ 16,5Ñ4,2ă, ʨ<0,01. ʇʦʢʘʟʥʠʢ ʢʽʣʴʢʦʩʪʽ ʤʽʪʦʟʽʚ ʚ ʤʝʪʘʬʘʟʽ ʙʫʚ 46,9Ñ2,8% ʪʘ 

37,8Ñ7,8% ʚʽʜʧʦʚʽʜʥʦ ʨ<0,01.  

 

ʈʠʩ. 2. ɺʠʨʘʞʝʥʠʡ ʘʪʨʦʬʽʯʥʠʡ ʛʘʩʪʨʠʪ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ. 

ɿʙʽʣʴʰʝʥʥʷ 180. 

ʂʽʣʴʢʽʩʪʴ ʧʘʪʦʣʦʛʽʯʥʠʭ ʤʽʪʦʟʽʚ (ʨʠʩ.3) ʤʘʣʠ ʧʦʢʘʟʥʠʢʠ15,6Ñ1,9% ʪʘ 

10,6Ñ1,3% ʚʽʜʧʦʚʽʜʥʦ ʨ<0,01. ɼʘʥʽ ʧʦʢʘʟʥʠʢʠ ʚ ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ ʷʩʝʥ ʙʫʣʠ 

ʜʝʱʦ ʤʝʥʰʽ ʚʽʜ ʪʘʢʠʭ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʰʣʫʥʢʘ, ʘʣʝ ʟʥʘʯʥʦ ʙʽʣʴʰʽ ʚʽʜ 

ʧʦʢʘʟʥʠʢʽʚ ʥʦʨʤʠ.  
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ʈʠʩ. 3. ʇʘʪʦʣʦʛʽʯʥʽ ʤʽʪʦʟʠ ʚ ʛʣʠʙʠʥʽ ʷʤʦʢ ʰʣʫʥʢʘ. ɿʘʙʘʨʚʣʝʥʥʷ 

ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ. ʟʙʽʣʴʰʝʥʥʷ 600. 

ɿʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʤʽʪʦʪʠʯʥʦʛʦ ʨʝʞʠʤʫ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʰʣʫʥʢʘ ʪʘ 

ʝʧʽʪʝʣʽʶ ʜʝʩʥʦʚʠʭ ʩʦʩʦʯʢʽʚ ʻ ʨʝʘʢʮʽʻʶ ʪʨʘʚʥʦʛʦ ʪʨʘʢʪʫ ʥʘ ʟʘʧʘʣʴʥʽ ʧʨʦʮʝʩʠ, ʱʦ 

ʚʠʥʠʢʘʶʪʴ ʟʘʚʜʷʢʠ ʽʥʬʝʢʮʽʾ Helicobacter pylori. ɺʽʜʪʘʢ, ʧʨʠʧʫʱʝʥʥʷ ʧʨʦ ʪʝ, ʱʦ 

ʭʨʦʥʽʯʥʠʡ ʢʘʪʘʨʘʣʴʥʠʡ ʛʽʥʛʽʚʽʪ, ʷʢʠʡ ʩʧʦʣʫʯʘʻʪʴʩʷ ʟ ʚʠʨʘʟʢʦʚʦʶ ʭʚʦʨʦʙʦʶ 12-

ʧʘʣʦʾ ʢʠʰʢʠ, ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʤʽʩʮʝʚʦʛʦ ʧʨʦʷʚʫ ʨʝʘʢʮʽʾ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʩʣʠʟʦʚʠʭ 

ʦʙʦʣʦʥʦʢ ʪʨʘʚʥʦʛʦ ʪʨʘʢʪʫ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʽʥʬʝʢʮʽʶ ʅʨ, ʩʪʘʻ ʮʽʣʢʦʤ 

ʦʙˇʨʫʥʪʦʚʘʥʠʤ. 

ɺʠʩʥʦʚʢʠ 

1.ʉʝʨʝʜ ʧʦʰʠʨʝʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʪʨʘʚʥʦʛʦ ʪʨʘʢʪʫ ʚ ʩʪʦʤʘʪʦʣʦʛʽʾ ʻ 

ʭʨʦʥʽʯʥʠʡ ʛʽʥʛʽʚʽʪ, ʘ ʚ ʛʘʩʪʨʦʝʥʪʝʨʦʣʦʛʽʾ ï ʭʨʦʥʽʯʥʘ ʚʠʨʘʟʢʘ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ 

ʢʠʰʢʠ. ʄʽʞ ʮʽʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʽʥʪʝʨʢʫʨʝʥʪʥʠʡ ʟʚôʷʟʦʢ. 

ʇʦʻʜʥʘʥʥʷ ʮʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʦʙʪʷʞʫʻ ʩʪʘʥ ʭʚʦʨʦʛʦ, ʱʦ ʧʦʪʝʥʮʽʡʥʦ ʩʪʚʦʨʶʻ 

ʪʨʫʜʥʦʱʽ ʚ ʣʽʢʫʚʘʥʥʽ. 

2. ɿʘ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʤʽʪʦʪʠʯʥʦʛʦ ʨʝʞʠʤʫ ʫ ʭʚʦʨʠʭ ʥʘ ʭʨʦʥʽʯʥʠʡ 

ʛʽʥʛʽʚʽʪ ʽ ʚʠʨʘʟʢʫ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ ʚʩʪʘʥʦʚʣʝʥʦ ʘʥʘʣʦʛʽʶ ʧʘʪʦʛʝʥʝʟʫ ʾʭ 

ʨʦʟʚʠʪʢʫ, ʱʦ ʧʦʚôʷʟʘʥʦ ʽʟ ʟʥʠʞʝʥʥʷ ʤʽʩʮʝʚʦʛʦ ʢʣʽʪʠʥʥʦʛʦ ʽ ʛʫʤʦʨʘʣʴʥʦʛʦ 

ʽʤʫʥʽʪʝʪʫ, ʥʘ ʪʣʽ ʽʥʬʝʢʮʽʡʥʦʛʦ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʷʩʥʘʭ ʽ ʚ ʜʫʦʜʝʥʘʣʴʥʽʡ 

ʟʦʥʽ, ʱʦ ʤʘʻ ʧʨʦʷʚʠ ʫ ʚʠʛʣʷʜʽ ʭʨʦʥʽʯʥʦʛʦ ʛʽʥʛʽʚʽʪʫ ʽ ʚʠʨʘʟʢʠ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ 

ʢʠʰʢʠ. 
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Introductions. WHO declared a pandemic of coronavirus disease in March 

2020. A number of preventive measures have been developed to prevent the spread of 

infection, but vaccination is considered to be the most effective to date. Vaccination 

varies from country to country, but in most countries the rate is unsatisfactory. 

Among the factors that limit vaccination, a separate group includes factors related to 

the vaccines themselves, namely the possibility of side effects. 

The aim of this tudy is to identify side effects after COVID-19 vaccination, to 

assess their severity.  

Materials and methods. We interviewed 178 people who were COVID-19 

vaccinated. There were 68.54% (122) female and 31.46% (56) male. The average age 

of vaccinated people was 45.58 Ñ 12.63 years. According to marital status, 78.65% 

(140) were married, 7.86% (14) were unmarried and 13.48% (24) were divorced. 

44.94% (80) had higher education, 34.84% (62) had special secondary education and 

20.22% (36) had secondary education. According to social status, people were 

distributed as follows: 71.91% (128) of people work permanently, 12.36% (22) work 

from time to time, 5.62% (10) of the unemployed, and 8.99% of pensioners (16) and 

disabled ï 1.12% (2). All people answered questions about the type of used vaccine, 
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the development of side effects after vaccination and their severity. 

Results and discussion. The vast majority of people (44.95%) are vaccinated 

with the ñCovishieldò (AstraZeneca); 25.84% vaccinated with ñComirnatyò 

(Pfizer BioNTech); 21.34% with the ñCoronaVacò (Sinovac Biotech) and 7.86% with 

the ñModernaò (Moderna). Among the factors influenced the choice of vaccine, 

79.78% of respondents said that they were vaccinated with the vaccine availabled in 

the vaccination office, 11.24% followed the doctor's recommendations on the choice 

of COVID-19 vaccine, and 8, 98% listened to the recommendations of familiares. 

50.56% of people had side effects upon vaccination. The vast majority of patients had 

several manifestations of adverse reactions. But the leading positions were occupied 

by pain at the injection site (77.77%); increase in temperature (71.1%); severe 

weakness, fatigue (53.33%); and headache (35.55%). Despite the rather diverse 

manifestations, side effects in more than half of the respondents had a low level of 

manifestations (51.11%), the average degree of manifestations had 31.1% of people 

and a high degree of manifestations of side effects was observed in 17.79% of people. 

The most common side effects were observed after vaccination with 

"Comirnaty" in 36 (40%) of respondents; after vaccination with "CoronaVac" were in 

26 (28.88%) cases; after vaccination with "Covishield" were in 20 (22.22%) cases; 

after vaccination with "Moderna" were in 8 (8.9%) cases.  

Conclusions. The nature of the side effects described by vaccinated individuals 

is fully consistent with the list of possible side effects provided in the instructions for 

use of these vaccines. About 70% of the side effects were pain at the injection site 

and fever and a low incidence, which may not be a known reason for refusing 

vaccination. The low incidence of side effects following ñCovishieldò and 

ñModernaò vaccines may be primarily due to the fact that fewer respondents were 

vaccinated with these vaccines. But the vaccine "Comirnaty" in this study showed 

almost twice the number of side effects due to the fact that this vaccine was 

vaccinated almost twice as many people. But the reliability of these data needs to be 

verified in larger representative groups. 
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Introductions. It is known [1] that chromic anhydride is a selective oxidant of 

tertiary carbon atoms in cycloalkanes. It was interesting to study the behavior in this 

reaction of the precursor of adamantane - tricyclo [5.2.1.02,6] decane. 

Results and discussion. The interaction of endo- (1) or exo- (2) isomers of 

tricyclo [5.2.1.02,6] decane with a 17-fold excess of chromic anhydride in acetic acid 

in 65% yield gave a product whose elemental analysis corresponded to the gross 

formula C10H14O2. In the IR spectrum of the substance, banding bands of carbonyl 

valence vibrations were present in the absence of bands characteristic of other 

functional groups. The oscillation frequency of the C = O group (1710 cm-1) 

indicated the absence of angular stress in the cycle containing carbonyl groups. 
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Based on the above data, the structure of the previously described bicyclo 

[5.2.1] deca-2,6-dione (3) was proposed for the synthesized compound. 

The nature of the molecular ion fragmentation of product (3) in the mass 

spectrum confirmed this addition. PMR spectra with the use of shear reagent gave 

reason to imagine a high conformational mobility for its molecule. 

Indeed, consideration of the Draiding models suggests the possibility of the 

existence of at least six conformations of the eight-membered cycle, which easily 

pass into each other The presence of 13 different carbon atoms in the 13C NMR 

spectrum corresponds to the degree of symmetry inherent in diketone (3).Diketone 

(3) was converted to oxime (5) by the usual method with a yield of 80%. 

Reduction of product (3) with lithium aluminum hydride and hydrogen on 

skeletal nickel quantitatively leads to diol (4). Restoration of the diketone (3) by 

Huang-Minlon with a 50% yield gives the previously described bicyclo [5.2.1] 

decane (6). As evidenced by GC, a small amount of hydrocarbons (1) and (2) are 

formed. 

 

Along with the usual reactions (oxidation, reduction with lithium aluminum 

hydride, according to Huang-Minlon), the formation of bicyclic derivatives, due to 

the spatial proximity of the carbonyls, is a short circuit in the tricyclic system. Thus, 

it is shown that the reduction of sodium in wet ether gives diol (7), which is 

confirmed by X-ray diffraction analysis. Treatment (3) with hydroxylamine-O-

sulfonic acid in an alkaline medium also leads to the formation of diol (7) in a 

mixture with isomeric epoxides (8) and (9) in a ratio of 2: 1: 1. 

The electrochemical reduction of bicyclo [5.2.1] deca-2,6-dione (3) on a 

mercury electrode in DMF and 80% aqueous dioxane was studied by the methods of 

polarography, coulometry and electrolysis at a controlled potential. It is shown that in 
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(3) there is a strong mutual influence of carbonyl groups due to the interaction of 

their localized orbitals. This indicates the possibility of cyclization during 

electroreduction (3) with the formation of tricyclo [5.2.1.02,6] deca-2,6-diol (7). 

Coulometric research has shown that the process of electroreduction is two-

electron. Preparative electrochemical reduction (3) was performed on a mercury 

cathode at a potential of -2.2 V (relative nas.k.e.) in aqueous dioxane containing 0.1 

M tetraethylammonium bromide. The isolated compound (7) was identified by 1H, 

13C NMR and mass spectra. The yield was 61%. According to polarography, GLC 

and TLC process is selective, but the isolation of compound (7) is hampered by its 

increased solubility in water. 

 

The structure of these products was confirmed by IR, 13C NMR and mass 

spectra. Elemental analysis corresponds to gross formulas. 

For the final identification of the hydrocarbon (6), its counter-synthesis was 

performed with bicyclo [5.2.1] deca-10-one (10), which was synthesized by the 

method [2]. Huang-Minlon reduction (10) synthesized a hydrocarbon with a yield of 

50%, which is identical to bicyclo [5.2.1] decane (6) by GC and IR and PMR spectra. 

Conclusions. Thus, we can conclude that a new, fairly simple path to various 

derivatives of the bicyclo [5.2.1] decan system has been discovered. It is of interest as 

a model for studying mechanisms and conformational analysis [3]. Based on this, we 

considered it important to optimize the method of synthesis of bicyclo [5.2.1] deca-

2,6-dione (3). 
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Table 1 

Optimization of diketone synthesis technique (3) 

experiment Excess of 

oxidant, mol 

Temperature, 
ʦʉ 

Time, 

h 

Yield of 

diketon 

(3), % 

1 

2 

3 

4 

17 

10 

6 

6 

15-20 

13-15 

40 

30-35 

2 

2 

2 

4 

65 

47 

47 

65 

Chromic anhydride, which was obtained from sodium dichromate and an 

equivalent amount of sulfuric acid immediately before the reaction, was used as an 

oxidant. As can be seen from the data in table 1, the reduction of the molar excess of 

chromic anhydride (while maintaining other reaction conditions) significantly 

reduces the yield of the product (experiment 2). Although an even greater decrease in 

the excess while increasing the reaction temperature stabilizes the yield (experiment 

3). and increasing the time by 2 times compared to previous experiments increases 

the yield to baseline. A further increase in time and temperature (while maintaining a 

6-fold excess) reduces the yield of diketone. 

Materials and methods The following devices were used to obtain spectral 

data: IR spectra - "UR-10", 13C NMR spectra - "Bruker VP-60", PMR spectra - "BS-

487-C Tesla" 80 MHz, mass spectra - "Varian MAT -CH-6 ". Chromatograph "ʎʚʝʪ-

102" was used for GC. 

Bicyclo [5.2.1] deca-2,6-dione (3). To 100 g of sodium dichromate add 16.5 ml 

of water and 18 ml of 94% sulfuric acid. Then, under ice-cooling, a solution of 10 g 

of hydrocarbon (1) or (2) in 125 ml of glacial acetic acid is gradually added dropwise. 

The temperature is brought to 35 oC and kept for 4 hours. After cooling, the reaction 

mass is neutralized at 10-15 oC with a concentrated solution of KOH. Extract 5x150 

ml of ether or chloroform. After evaporation of the solvent, the residue is crystallized 

from ether. Yield 8 g (65%), so top. 62-65Á C. IR spectrum (cm-1, CCl4): 1710. 13C 

NMR spectrum (ŭ, ppm, CDCl3, HMDS): 212.25 (C2, C6), 49.66 (C1, C7), 37.40 

(C3, C5), 29.26 (C4), 23.07 (10), 21.92 (C8, C9). Mass spectrum m/z (% of max 

peak): 31 (41), 39 (29), 41 (45), 42 (45), 55 (100), 67 (37), 97 (91), 125 60), 163 
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(23). Found,%: C71.20, 71.15; H 8.97, 8.69. C10H14O2. Calculated,%: C 71.13; H 

8.83. 

Bicyclo [5.2.1] deca-2,6-dione dioxime (5). To a solution of 2.1 g of NaOH in 

20 ml of ethanol is added a solution of 3.14 g of hydroxylamine sulfate in 5 ml of 

water and a solution of 1 g of diketone (3) in 15 ml of water. Boil for 24 hours. After 

filtration, the reaction mass is evaporated. The residue is extracted with ether. The 

solvent is removed in vacuo and the residue is crystallized from acetone. Yield 0.9 g 

(80%), so top. 197-199 Á C. IR spectrum (cm-1, KBr): 1450, 3250. PMR spectrum (ŭ, 

ppm, CD3OD, HMDS): 1.25-3 (14H). Mass spectrum, m/z (% of max peak): 39 (80), 

53 (40), 67 (100), 79 (42), 120 (35), 196 (6). Found,%: C 61.14, 61.21; H 8.27, 8.34; 

N 13.76, 13.71. C10H16N2O2. Calculated,%: C 61.19, H 8.23, N 14.27. 

Bicyclo [5.2.1] deca-2,6-diol (4). 1. To 5 ml of absolute ether add 0.125 g of 

LiAlH4. With stirring, a solution of 1 g of diketone (3) in 20 ml of ether is added 

dropwise. Boil under reflux for 2 hours. Prepare and add a 10% solution of sulfuric 

acid until complete dissolution of the precipitate. The aqueous layer was extracted 

with 3x30 ml of ether. After drying, the ether is removed. The residue is crystallized 

from benzene. Yield 1 g (98%), so top. 164-167ÁC. IR spectrum (cm-1, KBr): 3300. 

PMR spectrum (ŭ, ppm, CDCl3, HMDS): 3.63 (2H), 2.00 (2H), 1-2.5 (14H). 

Found,%: C 70.00, 70.11; H 10.57, 10.65. C10H16O2. Calculated,%: C 70.54; H 10.68. 

2. Seat 4 g of diketone (3) in 60 ml of water and 1 g of Ni-Re in a flask with a 

magnetic stirrer. Stirred at a hydrogen pressure of 101.3 kPa and a temperature of 60 

oC for 24 hours. The catalyst is filtered off. The filtrate is extracted with 5x100 ml of 

ether. The solvent is removed in vacuo and the residue is crystallized from benzene. 

Yield 3.8 g (98%). The product is identical to that obtained in case 1. 

Bicyclo [5.2.1] decane (6). 1. To 6 g of diketone (3) add 36 ml of diethylene 

glycol, 10.2 g of powdered KOH and 12 ml of 98% hydrazine hydrate. Boil for 4 

hours. The hydrazine hydrate is distilled off with water. The temperature is raised to 

190-200 oC and diethylene glycol with the reaction products is distilled off. The 

distillate is diluted with water and extracted with hexane. 

After drying, the solvent is evaporated. The residue is passed through a column 
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of silica gel L (40 - 100 ɛ) in hexane. Collect the fraction Rf = 0.8. Yield 2.5 g 

(50%), so top. 52-54 oC (from acetic acid). GC (apiezone L, 15% on chromaton W, 3 

g, 132-250 oC, helium 40 ml/min) 414 s, 98% (6), 201 s, 2% (1, 2). IR spectrum (cm-

1, mp): 1460. 13C NMR spectrum (ŭ, ppm, CDCl3, HMDS): 36.10 (C1, C7), 34.70 

(C4), 33.5 (C3, C5), 28.7 (C2, C6), 26.0 (C10), 23.9 C8, C9). PMR spectrum (ŭ, 

ppm, CCl4, HMDS): 2-2.25 (2H), ppm, 0.5-2.1 (16H), ppm Mass spectrum, m/z (% 

of max. Peak): 27 (100), 32 (29), 138 (1). Found,%: C 86.80, 86.75; H 13.09, 13.15. 

C10H18. Calculated,%: C 86.89; H 13.11. 

2. To 1 g of ketone (7) add 10 ml of diethyl glycol, 0.6 g of KOH and 1 ml of 

98% hydrazine hydrate. Next, the experiment was performed analogously to case 1. 

Yield 0.45 g (50%). The product is identical to that obtained in case 1. 
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Annotation. We are in the 21 century, we live in the 2021 year, we are 

approximately at the beginning of the rapidly increasing tech era. Itôs 10 decades 

after the first modern traffic light was successfully developed and itôs 14 decades 

after the first safe elevator for transportation people was created. Engineers probably 

did their best to improve the stability of past achievements of technology. But 

something went wrong, people should have got some intelligence devices, which will 

make their lives easier and safer. But what did people really get? Do devices, which 

are mentioned above, make our lives safer? 

Key words. Device, technology, developer, traffic lights, risk, extra system, 

engineer, information, crash, tech era, consumer, data. 

 

Pedestrians and car riders have to risk their lives or freedom if the traffic light 

is out of work, the news rarely announces topics about elevators, which programs 

were suddenly crashed, and elevators being acted weird like open and closing the 

door repeatedly. These are the simplest and common techniques nowadays. 

The tech era includes a vast of concepts of new devices being developed every 

day. The latest one is the concept of a fully smart home[1], which includes a lot of 

embedded sensors and technologies. For example, the technology of covering a car 

with a waterproof material during the rain. It sounds cool, but what if the algorithm 
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went wrong and you park your cabriolet without roof-on mode? 

Itôs a very important topic about situations like ñwhat if the device acts in an 

unexpected manner?ò Developers should have considered all situations, which can 

cause inappropriate acting of the device. In a consumer's mind, developers should 

remove all these situations or try to minimize them and make sure that the consumer 

would be aware of something went wrong with his device[2]. 

This is an ideal, iconic way of developersô work. But foresee all bug situations 

in big programs approximately unreal, developers only can confirm that their device 

wonôt harm people directly. 

All people have smartphones, all these people witness the situation of 

ñfreezingò or ñlaggingò. Certainly, this manner isnôt correct, hardly developers 

expected such acting of their creation. But, on the other hand, this situation can annoy 

a person, but canôt hurt harm or cause a situation, that is able to do it. 

Most devices become out of work because of time or some unexpected 

situation like incorrect handling with them. For example, a coffee machine can crash 

at any moment, even if you ordered it to make coffee. 

This situation can hit your wallet, not you exactly, it has no influence on other 

people, om environment, etc. The opposite situation is a traffic light[3]. Itôs hard for 

pedestrians to communicate with car riders during the traffic light is gone or vice 

versa. This situation can cause aftermath that will be harmful to your health. It can be 

dangerous for both car riders and pedestrians, it can be a car accident or you can be 

hit with a car. 

These situations havenôt to take place in the modern world. I suppose that 

engineers tried to fix traffic lights many times, but they keep crashing from time to 

time. All technologies have such risks.  

In my opinion, itôs important to inform engineers, that something goes wrong 

with the device. It shouldnôt be a phone call from a resident, it should be a direct 

message from the device to the engineer. Because it seems like all that we can do to 

improve these situations is like a fast reaction to an incident.  

So, what I propose to do to decrease such situations with traffic lights 
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happened is to add 2 extra systems to traffic lights. One of them will be the same as 

the common one, which is inside of each traffic light nowadays. What is profit? 

When one system is working, the second one is sleeping. So, this way, they can 

change themselves during sudden crashes. When one system is crashed, the second 

one starts working. This model supposed that time, which needed to repair the system 

will be enough because of the same extra system. The third system should analyze 

the state of each system and send this information to engineers. This system can 

understand that one system is gone and should activate another one.  

By the way, it probably will be better to reboot all systems when repairing 

traffic lights. This way, we get a process, which takes 1 minute only to repair the 

whole system, because all that engineer should do is reboot a whole system. It sounds 

more attractive than plenty of hours without a traffic light working. 

It will be cool to learn systems to reboot or fix themselves if itôs possible. Of 

course, if the wire was disconnected then the solution of this problem requires a 

person to work, the machine canôt do it on its own. But often problems, which caused 

crashing the device related to long uninterrupted work of the device. It can be 

connected with the overflow of data for example. It requires rebooting the system to 

nullify the data. Every day we face gadgets, we interact with them, we rely on them. 

Is this reliance often justified? Probably, no. People need more confidence in their 

devices to fully trust them. 

Each person needs a guarantee. In my opinion, the implementation of the same 

extra systems and system, which will control their acting is good, because it provides 

communication with the developer by sending data to him. Data helps to prevent 

mistakes or react quickly because data is information and the person, who owns the 

information ï owns a World. 
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Introductions.  Volt-ampere characteristic is one of the determining factors 

that characterize a particular process of arc welding. It establishes the nature of the 
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influence of the magnitude of the welding current on the voltage drop across the 

welding arc. The process of plasma-arc welding with multipolar asymmetric current, 

as well as the process of argon arc welding with a non-fusible tungsten electrode, 

refers to the processes of arc welding with a falling volt-ampere characteristic, is a 

change in welding current causes proportionally changing arc voltage. 

Aim . The purpose of the work is to investigate the features of volt-ampere 

characteristics of compressed (plasma) arc of multipolar asymmetric current during 

welding of aluminum alloys of different thickness and chemical composition. 

Materials and methods. As a power source for a compressed (plasma) arc, 

serial power sources were used for welding with a non-fusible tungsten electrode by a 

multipolar asymmetric current. To effectively excite the main compressed arc and 

maintain its combustion during welding, the no-load voltage of such a power supply 

was at least 70 V. The work of modern inverter power supplies that provide 

stabilization of the sludge to within Ñ1A was investigated. Aluminum alloys 1561, 

1915 and 7075 up to 6 mm thick were used as welded samples. 

Results and discussion. In the process of adjusting the welding parameters on 

the power supply for welding with a non-fusible electrode with a multipolar 

asymmetric current, only the value of the welding current is set. The magnitude of the 

voltage drop across the arc is set by self-regulation processes according to the 

magnitude of the current with additional consideration of the influence of the 

conditional arc length (distance between the non-fusible electrode in the plasmatron 

and the product), plasma gas formation and plasma nozzle channel diameter. 

Modern power supplies for welding with a non-fusible electrode in a protective 

gas environment with multipolar asymmetric current make it possible to choose the 

shape of the curve of multipolar asymmetric current. Thus, the customer can choose 

three types of curve shape: sine wave, triangle and rectangle. 

Based on the presence of a refractory oxide film on the surface of aluminum 

alloys, a multipolar current must be used to obtain a welded joint with a non-fusible 

electrode in both free and compressed arcs. The first for the process of plasma-arc 

welding was used multipolar symmetric sinusoidal current [1-2]. In sinusoidal 
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symmetric current welding, the cathodic destruction of the oxide film on the surface 

of the welded edges is improved compared to DC welding at direct polarity and the 

thermal load on the electrode assembly is reduced compared to DC welding at 

reverse polarity. But this method of welding also has its drawbacks. Since the 

amplitudes and durations of the currents at both polarities are the same, and the 

voltage at the reverse polarity is higher than at the direct polarity, most of the heat is 

released at the electrode assembly of the plasmatron. The redistribution of heat 

allows the use of asymmetric welding current. Plasma-arc welding with asymmetric 

alternating current with the predominance of pulse duration at direct polarity allows 

to reduce the thermal load on the electrode while maintaining the efficiency of 

cathodic cleaning and high penetrating power [2-3]. 

Further development of power supplies made it possible to implement the 

process of welding with asymmetric multipolar current with a rectangular waveform. 

The rectangular shape of the welding current curve makes it possible to more 

efficiently perform the destruction of the oxide film on the surface of aluminum 

alloys, reduce the duration of the arc in reverse polarity, which reduces the thermal 

load on the tungsten electrode, increase the penetration depth of the weld metal due 

to the duration of combustion. 

When using the sinusoidal shape of the current curve when passing through the 

zero axis from the reverse polarity to the direct polarity in order to prevent the 

attenuation of the arc used an additional pulse, with a voltage exceeding the voltage 

at the highest point of the sinusoid. It also negatively affected the stability of 

tungsten, causing its premature destruction. 

The rectangular shape of the welding current curve allows the current curve to 

pass through the zero axis almost instantaneously (fractions of a millisecond), which 

makes it possible to reduce the additional pulse to a few volts, compared to a hundred 

volts when using a sinusoidal shape. The oscillogram of the curve of current and 

voltage shape, characteristic for the process of plasma-arc welding with multipolar 

asymmetric current of rectangular shape is shown in Fig.1. 

The volt-ampere characteristic of the compressed arc of multipolar asymmetric 
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current has a clear increasing direction ï with increasing magnitude of the welding 

current, there is an increase in the voltage drop across the arc. 

 

Fig.1. Oscillogram of the curve of current and voltage on the arc at the 

amplitude of multipolar asymmetric current of rectangular shape 150 A and the 

frequency of multipolar current 150 Hz. 

Volt-amprene characteristic of the compressed arc of multipolar asymmetric 

current has a clear increasing direction - with increasing magnitude of the welding 

current, there is an increase in the voltage drop across the arc. In their form, the volt-

ampere characteristics of both forward polarity and reverse polarity have slight 

distortions approaching a straight line. There is a change in the intensity of voltage 

rise with increasing current in different areas from 100 to 350 A. 

So in the area from 100 to 200 A when the current changes by 50 A there is an 

increase in arc voltage by an average of 1.3 V in both forward and reverse polarity. 

With a current range from 200 to 350 A, the voltage rise already averages 2.3 V for 

both forward and reverse polarity. As the magnitude of the current increases, there is 

a sharp increase in the arc voltage in the forward polarity compared to the reverse 

polarity. This reduces the difference between the voltages on the arc between the 

forward and reverse polarity, so at 100 A the difference was 6.2 V, with increasing 

current up to 350 A the difference decreased to 4.7 V. 
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Figure 2 shows the volt-ampere characteristic obtained for the process of 

plasma-arc welding with multipolar asymmetric current of rectangular shape at a 

conventional arc length of 4.0 mm, the flow rate of plasma-forming argon gas of 0.4 

l/min, and the diameter of the plasma-forming nozzle channel 4.0 mm. 

 

Fig.2. The shape of the volt-ampere characteristic of the compressed arc of a 

multipolar asymmetric current of rectangular shape separately for forward and 

reverse polarity. 

The volt-ampere characteristics obtained on different plasmatrons may have 

slight differences, namely different values of arc voltage at the same current values. 

The reason for this may be the difference in the length of the channel of the plasma-

forming nozzle, which differs from different manufacturers with the same diameter of 

the channel of the plasma-forming nozzle. Therefore, to perform correct calculations 

of welding modes should use the volt-ampere characteristic obtained on this 

plasmatron, which will be performed in the future welding work. 

The power of the compressed arc of a multipolar asymmetric current can vary 

depending on the proportion of current flow in direct polarity. Thus, by changing the 

duration of the current in the forward and reverse polarity, you can change the power 

of the compressed arc in certain ranges. 
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Conclusions. 

1. It is established that the I ï V characteristics have a clear tendency to 

increase the voltage with increasing current. The dependence is rectilinear, which 

makes it possible to build the I ï V characteristics for each plasma torch model at 

only three points, which greatly simplifies the process of constructing volt-ampere 

dependence, which will be used in welding current calculations in plasma welding of 

aluminum alloys of different thickness and chemical composition. 

2. The arc voltage at direct polarity is less than the voltage at reverse 

polarity by a constant value in the operating current range from 100 to 200 A, with 

increasing current from 200 to 350 A the voltage difference decreases due to more 

stable arc combustion at direct polarity. The difference in voltage at the forward and 

reverse polarity decreases by 25%. 

3. When using a multipolar asymmetric current, it is possible to further 

change the power of the compressed arc by changing the ratio between the duration 

of the current in the forward and reverse polarity. 
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Introductions  Water resources, along with atmospheric and space resources, 

belong to inexhaustible natural resources. They are inexhaustible. 

Water and air are subject to significant changes in the process of 

technogenesis, and with significant pollution may deplete these resources. 

Today is characterized by intensive development of industry, transport, energy 

and industrialization of agriculture. As a result, anthropogenic impact on the 

environment. 

The largest polluters of surface and groundwater are: 

Å electricity - 43%; utilities -19.5%; agriculture -16.6%; ferrous metallurgy - 

9%; 

Å chemistry and petrochemistry - 3%. 

Aim  The main sources of pollution of the aquatic environment with heavy 

metal ions of Ivano-Frankivsk region have been determined. Groundwater samples 

were taken in the areas subject to man-caused impact of the Burshtynska Teplo 

Elektro Stantsiya. Using the atomic absorption method using a spectrophotometer 
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AAC -115-M1 determined the content of copper, zinc, lead, nickel and cadmium. 

According to the obtained results of work in almost all selected samples the content 

of heavy metals is within the norm, only in some cases there is a slight excess. 

Equally dangerous are domestic municipal sewage, which in insufficiently 

treated condition flows from settlements to rivers, lakes, seas and filtration fields. 

Recently, very harmful synthetic detergents have become more and more 

common in household wastewater. What causes the unpleasant taste and smell of 

water, the death of aquatic organisms. Water resources of Ivano-Frankivsk region are 

represented by surface and groundwater. In terms of total surface water reserves, the 

region ranks 3rd in Ukraine. Heavy metals (HM) are one of the most dangerous 

components of surface water pollution in Ukraine. Not subject to destruction, unlike 

organic matter, they are constantly contained in one form or another in aquatic 

ecosystems and therefore significantly affect water quality and biota functioning. 

Accumulation of VM in reservoirs depends not only on the geological structure of 

rocks, but also on the type of reservoir, its hydrological regime, seasonal fluctuations 

of physicochemical parameters of water. 

Analysis of recent research and publications. The main problems of surface 

water pollution in Ivano-Frankivsk region are: 1) discharge of untreated and 

insufficiently treated wastewater; 2) absence of water protection zones and coastal 

protection strips of water bodies. Discharge of untreated and insufficiently treated 

municipal and industrial effluents is due to physical and moral deterioration of 

treatment facilities and lack of funds for construction, repair and reconstruction. Due 

to long-term operation without the necessary current repairs of water supply and 

sewerage systems, most water supply and sewerage facilities in the region are in 

unsatisfactory technical condition, some of them - in disrepair [4]. 

Materials and methods One of the main sources of heavy metals in the 

environment is the natural process of their evaporation from the earth's crust and 

entry as a result of human activities. It is established that anthropogenic receipts of 

heavy metals exceed their natural receipts by an order of magnitude [2, 9]. The 

source of VM in the components of the environment are technological emissions, 
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discharges of industrial wastewater, various chemical composition of industrial waste 

from industries such as heat, chemical, electrochemical, machine-building industries, 

production of mineral fertilizers [2]. 

Results and discussion In general, the sources of heavy metal pollution, 

according to [3], are wastes of almost all human activities, namely (tablʝ 1) 

ʊable 1. 

ʊhe sources of heavy metal pollution, according 

coal burning Se, As, Zn, Hg; 

non-ferrous metallurgy and 

alloy production 

Se, As, Sb, Cu. Ag, Sr, Cd, Hg, Al, Sn, Pb, 

Bi, Mo, W, Co, Ni;  

paint and varnish enterprises ʉu, Se, Sb, Sr, Zn, Cd, Hg, Al, Sn, Pb, V, Cr, 

Mo, W, Co; 

textile enterprises Se, Sb, Al, Sn, Pb, V, Cr, Co; 

glass production Se, As, Sb, Ag, Zn, Cd, Al, Pb, V, Sr, Co; 

household waste and sewage Cu, Ag, Zn, Cd, Hg, Sn, Pb, Si, Cr, Mo; 

road transport Pb; 

pesticides As, Cu, Zn, Pb, Co, Hg, Sn, Bi; 

phosphorus mineral fertilizers Sr, Pb, Cu, U, As. 

Waste of giant industrial complexes is a special danger for the aquatic 

environment. The growth of anthropogenic impact in urban ecosystems is 

accompanied by man-made pollution, the negative impact of which affects the quality 

of water supply and human health. Today, the main factors of anthropogenic 

degradation of urban ecosystems are vehicles and fuel and energy facilities. 

The most powerful energy company in the western region of Ukraine - DTEK 

Private Joint Stock Company "Burshtynska Teplo Elektro Stantsiya" is the main 

polluter of the environment, including groundwater in the Carpathians [1,3 ï 5]. 

Emissions from this power plant reach 84.4% of the total emissions from stationary 

sources in the entire Ivano-Frankivsk region. Burshtynska Teplo Elektro Stantsiya is 

on the list of 100 enterprises that cause the greatest damage to the environment and 

health of the population of Ukraine. 

 



200 

 

Figure 1. Water pollution 

The economic crisis and the decline in production do not allow to ensure the 

implementation of measures to reduce emissions of pollutants in a timely manner. In 

addition, a significant amount of shale rocks containing impurities of natural 

radioactive elements enters the boilers of Burshtynska Teplo Elektro Stantsiya 

together with coal, which eventually, after combustion of coal, low-level radioactive 

ash particles fly out of the Burshtynska Teplo Elektro Stantsiya pipes. Thus, there is a 

radioactive contamination of the earth's surface [1, 11]. 

Research results. The object of research were decentralized sources of water 

supply, namely groundwater (wells) in areas subject to man-made impact of the 

Burshtyn thermal power plant, which is located in the Galician district of Ivano-

Frankivsk region. A conditionally clean territory near the town of Halych, close to 

Burshtynska Teplo Elektro Stantsiya in terms of natural and climatic conditions, was 

chosen. For research, water samples were taken according to DSTU ISO 5667-6-

2001 from the following zones: roadside zone, zone of agricultural use, residential 

zone, zone near Burshtynska Teplo Elektro Stantsiya. 

Experimental research - analytical work to determine the patterns of 

distribution of pollutants from Burshtynska Teplo Elektro Stantsiya and their impact 

on groundwater. In addition to lakes and rivers, we obtain ordinary fresh water from 

wells, artesian wells, springs, and also collecting precipitation. Wells are fed by 

groundwater and can provide water consumption up to 100-150 l/h (in rare cases - up 

to 500 l/h). They are very vulnerable to pollution: everything that enters the soil - 
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nitrates, nitrites, surfactants, pesticides and heavy metals - can be found in spring 

water. Studies have shown that in the groundwater of the Burshtyn urban ecosystem 

there is a slight increase in the concentrations of mobile forms Pb, Cu, Ɂi and Cd, as 

well as a decrease in the concentration of Zn compared to the background area. The 

maximum permissible concentrations (DSTU) of these elements in water are given in 

fig 2. 

 

Figure 2. ʈermissible concentrations of heavy metals in water bodies 

Determination of heavy metals (lead, cadmium, manganese, zinc, cobalt, 

nickel, copper) in selected samples of drinking water from wells was carried out by 

atomic absorption using a spectrophotometer AAS -115-M1 with a hollow lamp for 

the respective metals [10]. The AAS method is based on the absorption of radiation 

(in the ultraviolet and visible part of the spectrum) by unexcited atoms of elements 

that are in the gaseous state. The principle of atomization is to convert the element we 

define into a gaseous atomic state. To measure the absorption of each element was 

placed in a glass of 15-20 ml of water (concentrated by evaporation in a water bath 

10 times) and the sample ended the free end of the capillary of the spray 

spectrophotometer. The amount of absorption was measured. The content of the 

elements was determined according to the appropriate calibration schedule. A 

propane-butane-air mixture was used for atomization in the flame [7, 9]. 

Peculiarities of distribution of metal concentrations in groundwater are 

determined by the nature and intensity of anthropogenic impact. Peaks of maximum 
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concentrations of Pb and Cu are set in roadside zones (respectively 0.25 and 0.51 

mg/dm3 at MPC - 0.03-0.1 mg/dm3 and 0.1-0.5 mg/dm3); Cd - in areas of agricultural 

use (0.008 mg/dm3 at maximum concentration limit 0.01 mg/dm3); Ni - on Dtek 

Burshtynsᾳka Tes (0.12 mg/dm3 compared to the MPC of 0.1 mg/dm3). Minimum 

concentrations of heavy metals in groundwater are set for the residential area. 

The problem of water quality has long been one of the most important 

problems of mankind. The sanitary and hygienic situation on the territory of Ukraine 

indicates that the risk factor for humans and their environment is the use of surface 

and groundwater from centralized and decentralized sources of water supply. 

Centralized and decentralized water use necessitates monitoring studies to determine 

the level of groundwater pollution. 

Waste of giant industrial complexes is a special danger for the aquatic 

environment. The growth of anthropogenic impact in urban ecosystems is 

accompanied by man-made pollution, the negative impact of which affects the quality 

of water supply and human health. Today, the main factors of anthropogenic 

degradation of urban ecosystems are vehicles and fuel and energy facilities. 

Given that the most powerful enterprise in the energy sector in the western 

region of Ukraine - Dtek Burshtynsᾳka Tes is the main polluter of the environment, 

including groundwater in the Carpathians, the object of study was selected drinking 

water Burshtyn and Halych. According to the obtained results of work in almost all 

selected samples the content of heavy metals is within the norm, only in some cases 

there is a slight excess. 

Conclusions and prospects. It can be assumed that anthropogenic processes 

that determine the ecology of cities, accompanied by complex elemental 

chemicalization and metallization of emissions of wastes containing heavy metals, 

lead to the formation of contaminated streams that fall to the earth's surface, and 

surface runoff from soils leads to flushing and inclusion in the water-migration chain. 

Therefore, groundwater, being at the intersection of all transport routes of migration 

of elements, is one of the most sensitive indicators of the geochemical situation in the 

area. 
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To comprehensively address the problems of sanitary protection of surface 

water from pollution by wastewater and waste from major industries, it is necessary 

to develop and implement technological, sanitary and ancillary measures that would 

reduce the inflow of heavy metals into rivers. Equally important is the creation of a 

legislative and regulatory framework for water resources management, the adoption 

of the Water Code, improving the monitoring system, strengthening state supervision 

and control over discharges from enterprises, compliance with the management 

regime in water protection zones. 

 

REFERENCES 

1. Azroian H. N. Doslidzhennia protsesiv vertykalnoi mihratsii ioniv vazhkykh 

metaliv u zolo- ta shlakovidvalakh Burshtynskoi TES ta yikh osadzhennia na 

karbonatakh / M. M. Orfanova, S. S. Dumenko, Yu. A. Kryklyvyi // Ekolohichna 

bezpeka ta zbalansovane resursokorystuvannia. ï 2011. ï ˉ 2 (4). ï S. 30ï36.  

2. Humeniuk H.B. Porivnialna kharakterystyka rozpodilu vazhkykh metaliv u 

hidroekosystemakh riznoho typu // Naukovi zapysky TNPU im. V. Hnatiuka. Seriia: 

Biolohiia. Spets. vyp.: Hidroekolohiia. ï 2010. ï ˉ 2 (43). ï C.139ï148.  

3. Humeniuk H.B. Rozpodil vazhkykh metaliv u hidroekosystemi prisnoi 

vodoimy: avtoref. dys. na zdobuttia nauk. stepenia kand. biol. nauk.: spetsialnist 

çekolohiiaè. ï Ternopil, 2003. ï 21 s. 

4. Ekolohichnyi pasport Ivano-Frankivskoi oblasti. ï Ivano-Frankivsk: 

Departament ekolohii ta pryrodnykh resursiv Ivano-Frankivskoi 

oblderzhadministratsii, 2013. ï 126 s 

5. Ekolohichna bezpeka terytorii: kolektyvna monohrafiia / Za redaktsiieiu 

profesoriv doktora heoloho-mineralohichnykh nauk O. M. Adamenka ta doktora 

tekhnichnykh nauk Ya. O. Adamenka; Avtory: Adamenko Ya. O., Adamenko O. M., 

Arkhypova L. M., Hladun Ya. D., Zorin D. O., Zorina N. O., Mandryk O. M., 

Maniuk O. R., Mishchenko L. V., Orfanova M. Myk., Orfanova M. Mykh., 

Prykhodko M. M., Radlovska K. O., Stelmakhovych H. D., Fedak I. A. ï 

IvanoFrankivsk: Holinei, 2014. ï 442 s. 



204 

6. DSTU ISO 5667-6-2001. Yakist vody. Vidbyrannia prob. Nastanovy 

shchodo vidbyrannia prob vody z richok ta inshykh vodotokiv.-Kyiv.-2002, ð 10 s.  

7. Tsiupko F.I., Poliuzhyn I.P. Instruktsiia po roboti na atomno-absorbtsiinomu 

spektrofotometri ð Lviv, ð 1991, ð 28 s. 

8. Pysanko Y., Madzhd S. Assessment of the ecological status of small rivers 

in urban areas. USEFUL online journal. 2018. vol. 2. no. 4. pp. 56ï62. DOI: 

https://doi.org/10.32557/useful-2-4-2018-0006 

9. Isayenko V., Madzhd S., Pysanko Y., Nikolaiev K. et. al. Development of a 

procedure for determinating the basic parameter of aquatic ecosystems 166 

functioning  environmental capacity. Eastern-European Journal of Enterprise 

Technologies. 2019. 1/10 (97). ʈ. 21ī28 

10. Madzhd S., Pysanko Ya. The study of technogenically transformed water 

ecosystems within aviation facilities operation area. Proceeding of the National 

Aviation Univesity. 2018. no. 3(76), pp. 78ï86. 

11. Vasyl Lopushniak, Halyna Hrytsuliak The Models of the Heavy Metal 

Accumulation of the Multiple Grain Energy Cultures for Wasterwater Deposition on 

Oil-Polluted Degraded Soils Ecological Engineering & Environmental Technology. 

22,(4) 2021 ʈ. 1 ï 13. https://doi.org/10.12912/27197050/137873 

 

  

https://doi.org/10.32557/useful-2-4-2018-0006
22,(4)%202021
https://doi.org/10.12912/27197050/137873


205 

ʋɼʂ 21474 

METHODS OF INFORMATION PROTECTION IN IOT SYSTEMS  

 

Lutai Vladyslav 

student 

Kharkov national university of radioelectronics 

Kharkov, Ukraine 

 

Introductions:  The Internet of Things connects computer devices integrated 

into everyday life objects over the Internet, which allows them to send and receive 

data. There are two benefits that allow computers to collect information about 

environments, regardless of the person and the processing of the collected 

information are reduced losses and cost.  

Aim:  To date, methods have been proposed in the protection of information on 

the network The Internet of Things has many disadvantages in such aspects as: 

- The public key infrastructure is not suitable for IoT environments, yes as it 

becomes a computationally difficult task to compute encrypted text due to the large 

size of the key. 

- Once the system is compromised, it will be difficult to upgrade. 

Except of that potentially disconnection compromised systems, reinstall or 

restart the software or replace it components or subsystem is not suitable for all IOT 

systems. 

Materials and methods: All devices connected in one system must have a 

trusting relationship to each other. IoT software must manage trust device 

relationships so that these devices can be authenticated and authorized to exchange 

data. To do this, you need to apply authentication to communicate with any 

authenticated device origin of data. 

This paper considers the protection of information in the Internet of Things 

using the REST API to securely connect devices on the network and using the 

Elliptical Cryptography Curve for secure authorization devices. REST APIs allow 

users to open a connected device in program in a safe way. 
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Data transfer is usually is done using JSON or XML via HTTP. This is a good 

model for heterogeneous systems. REST API makes information about the device is 

easily accessible. They can standardize the way of creating, reading, update and 

delete data. All these operations included in the REST request. REST API allow 

delegate and manage authorization. The API can be authenticated on servers and the 

server can authenticate the API, to prevent attacks in the middle. In fig.1 presents a 

general picture the role of middleware in IoT. In general, we have four categories of 

the main components of the IoT system - sensors, a local area network that may 

include gateway, middleware, cloud storage. Many authorization protocols are 

available. For example, OAuth is an open protocol authorization, which can provide 

access to the resource through software using username, password and tokens. Step 1: 

- An authorized user is required to register the device, who has already created an 

online account through middleware. Step 2: - Each time the authentication request 

comes from the device IoT, the gateway checks the device request, including payload 

device by accessing the open REST API. Next is the gateway, in its own n turn, 

requests access to the open API with its own account data. The request will contain 

the gateway ID and secret key as input parameters. The API will identify and 

authorize the gateway, and confirm request. All methods in the REST API require 

authentication. After the gateway will be authorized, the answer in encrypted form 

containing the details device is sent back to the gateway. 

Results and discussion: Now after checking the gateway provides a device 

access token, and the device can send real-time data to the gateway. Safe solutions 

are implemented in such a way as to detect unwanted ones invasion and prevent 

malicious attacks on the communication layer. Except protection from attacks such as 

Replay attacks, no guessing ID attacks, barred entry, user anonymity, and host sensor 

anonymity. The proposed features of the REST API allow increase the security of 

IoT information exchange: 

- IoT devices are isolated and do not interact with the outside world. They 

connected to the gateway and this gateway acts as an Internet interface for the 

devices 
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IoT. Because smart gateway devices can be hidden in the enterprise for 

multiple firewalls and will not require port input. 

- Communication between the IoT gateway and the middleware protected by 

traditional cryptographic algorithms. Do not need use lightweight algorithms because 

there are no two sides resource-limited. 

- Authentication and authorization is taken care of by the REST API, which 

does the whole process is less complex and compatible with industry standards. In 

this paper the architecture of the intermediate software is considered software that 

provides security solutions for participants, and formed features of application of 

REST API for data encryption. 

Conclusions: In the proposed middleware solution has all the limitations IoT 

systems are accepted for consideration. The REST API is used for communicationand 

data exchange. The middleware successfully helps IoT's development by exposing 

the REST API and providing a user interface, to register devices on the IoT network 

and then grant secure access to the data collected by the device. This approach should 

increase the security of the IoT network. 
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Supply chain management involves coordination and collaboration between 

multiple business partners related to the flow of information, materials and money. 

These partners include suppliers of raw materials and basic components of products, 

manufacturers, wholesalers, distributors, carriers, retailers, banks and other financial 

institutions. The proper functioning of the supply chain, that is, ensuring profitability 

and efficiency for all partners without exception, determines two key factors: 1) 

coordination of joint activities between members in the supply chain; 2) integration 
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of these three streams. 

Coordination of the supply chain must necessarily provide for almost all 

parameters of joint activities: joint planning, joint product development, mutual 

exchange of information, integrated information systems, cross-coordination at 

several levels of companies in the network, long-term cooperation and fair 

distribution of risks and benefits. If, in a supply chain with a decentralized structure, 

each member independently optimizes their operational and financial decisions, 

without taking into account their impact on the performance of other members, then a 

solution that is optimal only for him may entail additional costs for other members, 

which can lead to ineffective supply processes, production, distribution and delivery 

of goods to customers and, as a result, to their poor service. However, if in a 

coordinated supply chain all members work together to optimize the entire supply 

chain, then there is a significant increase in the likelihood of increasing the 

profitability and satisfaction of all customers involved in the supply chain. 

It should be noted that in order to create an effective supply chain, it is very 

important not only to properly manage physical flows (let's call them lower-level 

flows), but also to properly manage financial flows (let's call them higher-level flows, 

i.e. upper-level flows). Currently, literary sources covering supply chain management 

processes most often focus only on material and information flows, and financial 

flows, as a rule, are ignored, despite their relatively large importance and inevitable 

impact on physical flows. In such literary sources, it is often indicated that a 

particular company, if it benefits, can finance its activities at the optimal level or take 

loans at a constant interest rate. However, this behavior is only possible when 

financial markets are efficient, that is, external financing is abundant and relatively 

inexpensive, and all firms have sufficient funds for day-to-day operations and 

financial and operational decisions can be made separately. In such cases, the lower-

level entity (downstream) in the supply chain pays for the inventory ordered from the 

upstream entity (the upper-level entity). Consequently, financial flows are the result 

of logistics decisions. However, in this case, the capital shortage becomes a 

bottleneck, especially for small and medium-sized enterprises. Joint financing 
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activities can substantially complement physical material flows and provide financing 

for related logistics operations. Thus, the integration of operational and financial 

solutions can ensure, in practice, the proper execution of operations. 

This study addresses both of these important issues ï supply chain coordination 

and the integration of operational and financial solutions. 

We are investigating an original equipment manufacturer (OEM) facing capital 

shortages and financial limitations. In particular, financial institutions may restrict 

external finance for a given OEM for reasons such as low creditworthiness. Because 

of this finance limitation, OEM will not be able to have as much finance as is 

required to support its activities. Consequently, he cannot meet part of the demand 

and, therefore, will suffer a loss of sales (lost sales refer to the sales opportunities that 

the company has lost due to the lack of goods in stock). Suppose a given OEM works 

in a supply chain with several suppliers of raw materials and components (top-level 

members) and a manufacturer, for example, automobiles (lower-level members). The 

financial problems of this OEM affect all members in the supply chain of the final 

product and can lead to the loss of corresponding parts of the market share by all 

members in the supply chain. Thus, coordination among all members to solve the 

stated financial problem of this OEM is reasonable in terms of improving the 

performance of all supply chains. To better understand the proposed coordination 

mechanism, the authors formulate two scenarios: 

- an uncoordinated (decentralized) supply chain; 

- a coordinated supply chain. 

The benefits of the second scenario for all members in the supply chain are 

illustrated using the example of the automotive supply chain. 

The automotive industry is one of the most important sectors of the world 

economy in terms of income and employment, and any disruption to production and 

profitability of a key player could wreak havoc on the entire industry. Therefore, 

issues such as financial problems and the coordination of operational and financial 

decisions in the industry need to be investigated. OEM in automotive supply chains 

usually try to establish long-term relationships with their suppliers and/or customers. 
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Searching and identifying appropriate coordination mechanisms that align the goals 

of the parties can be of significant help in fostering such a relationship. This study 

proposes ways to build relationships among all members under the financial 

limitations of a OEM in the automotive industry, such as a capital shortage and 

external financial limitations. However, the proposed coordination mechanism can be 

adopted by any manufacturing enterprise facing similar financial problems. 

Also this study proposes effective ways to solve the financial problems of the 

supply chain and increase its efficiency by coordinating all members in the light of 

the difficult financial situation for some OEM. To this end, this study proposes a 

nonlinear Bi-objective optimization model that minimizes system-wide costs 

(including operating and financial costs) and maximizes satisfied demand equal to the 

optimal level of customer service. 

In the literature on supply chain coordination, it is an innovative idea to 

address financial limitations (which is a real problem for companies with limited 

capital) and, as a result, lost sales. Moreover, we believe our study is the first to 

investigate supply chain coordination alongside financing to maximize service levels 

and minimize operational and financial costs. 

In this study, we used two vital issues in supply chain management to improve 

system performance and service levels - coordination between members in the supply 

chain and the integration of physical and financial flows in it. 

As mentioned above, combining supply chain coordination and financial 

decisions is a relatively new area of research and requires more attention and 

additions to real-world assumptions. Many well-known works do not address some 

important financial issues, such as budget constraints and various financing options. 

Moreover, in the supply chain coordination literature, the idea of accounting for 

financial limitations and lost sales as a consequence of financial limitations is 

relatively new. Meanwhile, most of the previous work is usually limited to 

relationships within one buyer and one supplier with one product scenario. To fill 

these gaps in the literature, we proposed a coordination scheme that is based on joint 

decision-making and coordinates operational (for example, inventories in production) 
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and financial decisions of members in the supply chain, including those with limited 

capital (with financial limitations), for example, automobile industry, i.e. it is one of 

the first efforts to coordinate supply chain with financing solutions to maximize 

service levels and minimize operational and financial costs. 

According to the different supply chain structures, two scenarios have been 

developed (as outlined above): an uncoordinated supply chain and a coordinated 

supply chain. In the first scenario, members optimize their own costs without taking 

into account the benefits and costs of others, and in the second, all members work in 

such a way as to optimize costs throughout (without exception) the supply chain. 

The models were solved using the Ů-constraint method using GAMS based on 

data from the automotive industry in Iran. The results of the studies carried out 

showed that in an inconsistent scenario, OEM in an inconsistent scenario will not be 

able to meet all demand and the auto manufacturer will face a loss of sales of more 

than 50%, which is due to a capital shortage and restrictions on external finance of 

OEM. However, in a coordinated scenario, all of the auto manufacturer's demand 

could be met by internal finance of OEM. 

This coordination scheme has two advantages: 

1) due to the application of the proposed coordination scheme, the total costs of 

the supply chain are reduced in comparison with the uncoordinated scenario; 

2) the scheme satisfies the entire demand of the auto manufacturer, despite the 

capital shortage and financial limitations of OEM. 

In other words, by adopting this coordination scheme, the supply chain 

manager can finance supply chain operations while still providing a level of service 

for the auto manufacturer. 

When using the coordination method, some members in the chain may use 

coordination more effectively (with greater profit) than others, and some may even 

lose some of their profits. To avoid this inequality and to motivate all members, 

especially those who lose part of their profits due to coordination, it is proposed to 

apply a cost-sharing mechanism to the coordination scheme. The results show that 

after the application of the cost-sharing mechanism, the costs of all members are 
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usually lower than their costs in the uncoordinated scenario, and the profit, therefore, 

is higher. Thus, the proposed coordination scheme is beneficial to all members in the 

supply chain. Finally, to test the proposed coordination model, a sensitivity analysis 

of financial parameters was performed to measure the sensitivity of model variables 

and cost function to fluctuations in these parameters. 

Our research results provide the necessary management insights for producers 

facing financial limitations such as insufficient capital and external finance 

limitations. First, the supply chain manager should integrate the firm's operational 

and financial decisions. Second, he/she should encourage the top and bottom level 

partners to accept financial-operational coordination. Some of the detailed 

management decisions following the adoption of the proposed coordination scheme 

are listed below. 

Å If the interest rate on the loan is higher than the lower partner's rate of return 

(ROR), then the manufacturer must finance all of the required working capital from 

the lower partner. Conversely, he must borrow from an external source as much as he 

needs, until the maximum limit of external financing is reached. 

Å If the ROR of supplier k is less than the ROR of manufacturer, supplier k 

must offer the manufacturer a credit period (interest-free period) for payment, and the 

manufacturer must delay payment to supplier k until the maximum possible deadline. 

Conversely, it must be paid at the time of order. 

We conclude the study with two remarks. First, we modeled the deterministic 

state of the problem based on the EOQ policy. However, sometimes in the real world, 

firms are faced with fluctuations in demand. Thus, this study can be extended to the 

case of stochastic demand, which may require a new coordination scheme. Second, 

we used trade credit and the auto manufacturer's prepayment as two internal 

financing options. Accepting other finance options for a member with limited capital 

may be another avenue for further research. 
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Introductions. Education occupies an important place in the life of every 

person at any age. This seemingly basic need is not the first in the level of interest in 

the process. Generations change each other, the level of technical competence 

increases, and therefore there is a need for new teaching methods. In this way, 

computer devices become not only an entertainment tool, but also actively introduced 

into the educational process. 

A good example of modern teaching are didactic games - a multifunctional 

way to develop not only the mental abilities of the child, but also a means of 

communication between teacher and student [1]. One of the most common types of 

didactic games is crossword puzzles. 

Crossword is a puzzle game based on writing words in crossed lines vertically 

or horizontally. The world first learned about the crossword puzzle in the XIX 
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century, and they became famous in the mid-1920s [2]. Modern puzzles are rapidly 

evolving, while acquiring the latest forms: sudoku, fillword, scanword, etc. 

Aim . In this context, it is worth paying attention to the current trends in 

information technologies development. Among them, an important place is occupied 

by artificial intelligence in automating any human activity. One of its directions is the 

recognition of images and symbols. The processes of text recognition are well 

studied, however, the active development of intelligent information technologies 

opens up new opportunities. 

Materials and methods. There is very few information technology that would 

make a use of artificial intelligence to solve crossword puzzles for educational 

purposes. The task of innovative applications is to process input graphic information 

with the ability to recognize handwritten characters. Thus, the use of modern methods 

of artificial intelligence to solve this problem will ensure the further integration of 

intelligent information technology in the field of crossword puzzle recognition, and is 

an important topic for research of new uses of artificial intelligence in education. 

In solving this problem, the developer must specify a standard set of 

components in the form of crossword puzzles based on the grid. The most popular 

solution is to generate a random crossword puzzle, where hint questions are provided 

on the right side of the screen and answer cells are numbered. The next step is to ask 

the user to enter characters into the system by writing them with the mouse cursor. 

The system recognizes the letter. If the letter is correct, it will be displayed in green, 

otherwise red. The software may include a "Delete" feature that allows users to delete 

all incorrect letters (displayed in red) by simply pressing this button. 

Results and discussion. There are many software products that generate or 

allow you to solve crossword puzzles. Among the implementation options for the 

generation of such structures an automatic generation of the field without setting any 

of the parameters when starting the program stands out. The vast majority of 

applications work in stages: startup - setting the appropriate parameters - generating a 

grid, which requires more steps from the user, but aimed at a profitable result. This 

technique makes it possible to avoid errors in generation and to minimize the time to 
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edit the grid. However, there are very few applications that contain manual letters 

input, as on paper [3]: 

Puzzazz Crossword & Puzzle [4] - a free mobile application that includes a 

large number of puzzles: crossword puzzles, thematic crossword puzzles, acrostic 

poems, cryptograms, sudoku, KenKen, etc. 

Handwrite Sudoku [5] is a free mobile application for Android, which features 

handwriting recognition. The application supports 6 levels of difficulty with a large 

number of games in each of the options. 

xWord Buddy [6] is a paid application based on the NewtApp framework with 

support for keyboard printing, as well as handwriting recognition. 

CrossworDS [7] is a paid video puzzle game released for the Nintendo DS 

portable video game. The application contains more than 1000 crossword puzzles, 

which the player solves with the help of a stylus. 

An important feature of this development is the automation and simulation of a 

real crossword puzzle solving using the mouse cursor. However, not all tasks can be 

easily programmed and solved in single way, especially when it comes to such tasks 

as text recognition [8]. 

The decision on the appropriateness of the choice of language and development 

environment depends primarily on the developer and further goals. Most often 

developed in Java, Sketch is used for the user interface, a Java JPanel module for user 

input in the form of JLabel. For recognition, it is advisable to use a neural network of 

direct propagation using the method of inverse error propagation for network 

learning. Since one of the criteria is constant adaptation and rapid response to change, 

a multilayer neural network allows to achieve better quality recognition and learning. 

Neural networks have proven to be universal approximators of finite complex 

functions, and that is why they are used in the work to learn the patterns of input data 

for character recognition. Under these conditions, the Model-View-Controller 

architecture is often used to build compact and structured code, which simplifies the 

integration of various components. 

To ensure the stability of the system when changing its components in general, 
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the algorithm is as follows: 

1. Neural network learning: this is the phase during which the available data of 

hand-drawn letters is transmitted to the neural network. There are 26 source nodes 

representing the English alphabet. The display of the source nodes is supported to 

know which English character the neural network has recognized. 

For a neural network, it is necessary to correctly submit the image for its 

processing. Each letter of the alphabet is represented by a matrix of n rows and m 

columns, where each element takes values in the range [0, 1]. It is common practice 

to represent the alphabet, which consists of characters formalized by a matrix of 7 

rows and 5 columns. A 35-element input vector corresponding to each letter from the 

26-element initial vector will be fed to the neural network input. The output of the 

neural network will be a 26-element vector in which only one element encoding the 

corresponding letter of the alphabet is 1. For this purpose, we construct a neural 

network containing 35 inputs (because the vector consists of 35 elements) and 26 

outputs (26 letters). The activation function is chosen to be a logarithmic sigmoidal 

function, which is convenient to use because the source vectors contain elements with 

values in the range from 0 to 1, which is then convenient to translate into Boolean 

algebra format [9]. 

2. Pre-processing. Handwriting support, using the mouse cursor. Each cell in 

the crossword puzzle is an 80x80 matrix that captures each sketch as an 80x80 

bitmap matrix. 

3. Recognition. When the corresponding timer is activated or as soon as the 

user starts drawing in a new cell, the recognition signal is sent. Each sketch can 

consist of several elements. These sketches are converted into an 80x80 matrix, 

which is then compressed to 10x10 and transmitted to the neural network. The trained 

neural network then calculates the activation value of the source nodes, and the 

display is used to determine the drawn symbol. 

4. Improvement. After recognition, the html code is used to display a printed 

letter of the English alphabet. Correctly placed letters are highlighted in green and 

incorrect letters are highlighted in red. Reds can always be erased. 
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Conclusions. As a result, the features of creating a simple and interactive 

information technology that creates a crossword puzzle and allows users to enter 

letters as they would on paper were described. The main idea - the recognition of 

handwritten characters to solve crossword puzzles was implemented using a neural 

network of direct propagation. The software product may be expanded and improved 

in the future. 
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9. ʃʘʧʘʝʚ ʆ. ʅ. ʉʦʚʨʝʤʝʥʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʤʝʪʦʜʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʧʝʯʘʪʥʦʛʦ ʪʝʢʩʪʘ / ʆ. ʅ. ʃʘʧʘʝʚ. // ʄʦʣʦʜʝʞʥʘʷ ʥʘʫʢʘ ʚ ʨʘʟʚʠʪʠʠ ʨʝʛʠʦʥʦʚ. ï 

2019. ï ˉ3. ï 444 p. 
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ɸʅɸʃɯɿ ɽʌɽʂʊʀɺʅʆʉʊɯ ɿɸʍʆɼɯɺ ʑʆɼʆ ʇʆʂʈɸʑɽʅʅʗ ʈʆɹʆʊʀ 

ʂɸʄɽʈʅʀʍ ʇɽʏɽʁ 

 

ɹʦʨʠʩʝʥʢʦ ɺʽʪʘʣʽʡ ʖʨʽʡʦʚʠʯ, 

ʤʘʛʽʩʪʨʘʥʪ 

ɭʨʦʬʝʝʚʘ ɸʣʽʥʘ ɸʥʘʪʦʣʽʾʚʥʘ, 

ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ 

ʂʘʨʧʝʥʢʦ ɻʘʥʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ, 

ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ɿʘʧʦʨʽʟʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʠʥʘ 

 

ɺʩʪʫʧ. ɿʛʽʜʥʦ ɽʥʝʨʛʝʪʠʯʥʦʾ ʩʪʨʘʪʝʛʽʾ ʋʢʨʘʾʥʠ ʥʘ ʧʝʨʽʦʜ ʜʦ 2035 ʨʦʢʫ 

çɹʝʟʧʝʢʘ, ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ, ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴè [1] ʧʨʽʦʨʠʪʝʪʥʠʤʠ 

ʥʘʧʨʷʤʢʘʤʠ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʻ ʟʥʠʞʝʥʥʷ ʝʥʝʨʛʦʻʤʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ, 

ʩʢʦʨʦʯʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʧʝʨʚʠʥʥʠʭ ʧʘʣʠʚʥʦ-ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʟʘ ʨʘʭʫʥʦʢ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʽʪʥʽʭ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ ʪʘ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ ʟʘʭʦʜʽʚ.  

ʄʝʪʘ ʨʦʙʦʪʠ. ɸʥʘʣʽʟ ʟʘʭʦʜʽʚ ʱʦʜʦ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʨʦʙʦʪʠ 

ʢʘʤʝʨʥʠʭ ʧʝʯʝʡ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʇʦʩʪʘʚʣʝʥʽ ʟʘʜʘʯʽ ʚʠʨʽʰʫʚʘʣʠʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʨʦʟʨʘʭʫʥʢʦʚʦ-ʪʝʦʨʝʪʠʯʥʦʛʦ ʤʝʪʦʜʫ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʢʣʘʩʠʯʥʠʭ 

ʟʘʢʦʥʽʚ ʪʝʧʣʦʤʘʩʦʦʙʤʽʥʫ, ʦʩʥʦʚʥʠʭ ʟʘʢʦʥʽʚ ʝʣʝʢʪʨʦʜʠʥʘʤʽʢʠ;  ʩʧʽʣʴʥʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʽ ʽʥʞʝʥʝʨʥʠʭ ʤʝʪʦʜʠʢ ʜʦʩʣʽʜʞʝʥʥʷ; 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ; ʜʦʩʣʽʜʥʦ-

ʧʨʦʤʠʩʣʦʚʽ ʚʠʧʨʦʙʫʚʘʥʥʷ, ʩʫʯʘʩʥʽ ʤʝʪʦʜʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʦʩʣʽʜʞʝʥʴ.  

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʆʙʩʷʛʠ ʚʠʜʦʙʫʪʢʫ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʚ 

ʋʢʨʘʾʥʽ ʫ 2018 - 2020 ʨʨ.,ʩʢʣʘʣʠ 20,2 ʤʣʨʜ ʤ3 [2]. ʋ ʧʦʨʽʚʥʷʥʥʽ ʽʟ 2018 ʪʘ 2019 

ʨʦʢʘʤʠ ʻ ʥʝʟʥʘʯʥʘ ʪʝʥʜʝʥʮʽʷ ʜʦ ʩʢʦʨʦʯʝʥʥʷ ʚʠʜʦʙʫʪʢʫ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ 

ʜʝʨʞʘʚʥʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ. ʇʨʦʪʝ, ʧʨʠʚʘʪʥʽ ʢʦʤʧʘʥʽʾ ʫ 2020 ʨ., ʥʘʚʽʪʴ 

ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʚʘʞʢʽ ʫʤʦʚʠ, ʟʙʽʣʴʰʠʣʠ ʥʘ 7% ʚʠʜʦʙʫʪʦʢ ʛʘʟʫ ʧʦʨʽʚʥʷʥʦ ʟ  2019 

ʨʦʢʦʤ. 
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ʅʘʡʙʽʣʴʰʘ ʜʦʣʷ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʚ ʋʢʨʘʾʥʽ ʧʨʠʧʘʜʘʻ ʥʘ 

ʧʨʠʨʦʜʥʠʡ ʛʘʟ - 30 %. ɿʘ ʜʘʥʠʤʠ ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʩʪʘʪʠʩʪʠʢʠ ʋʢʨʘʾʥʠ, 

ʧʨʦʤʠʩʣʦʚʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʡ ʦʨʛʘʥʽʟʘʮʽʷʤʠ ʫ 2020 ʨ. ʚʠʢʦʨʠʩʪʘʥʦ 106,5 

ʤʣʥ. ʪʦʥ ʫʤʦʚʥʦʛʦ ʧʘʣʠʚʘ ʧʝʨʚʠʥʥʠʭ ʽ ʚʪʦʨʠʥʥʠʭ ʚʠʜʽʚ. ʋ ʩʪʨʫʢʪʫʨʽ 

ʚʠʢʦʨʠʩʪʘʥʦʛʦ ʧʘʣʠʚʘ ʫ 2020 ʨʦʮʽ ʙʽʣʴʰʝ 34 % ʧʨʠʧʘʜʘʣʦ ʥʘ ʧʨʠʨʦʜʥʠʡ ʛʘʟ, 

ʙʣʠʟʴʢʦ 30 % ï ʥʘ ʚʫʛʽʣʣʷ, 13 % ï ʥʘ ʥʘʬʪʦʧʨʦʜʫʢʪʠ, 10,7 % ï ʥʘ ʢʦʢʩ ʽ 

ʥʘʧʽʚʢʦʢʩ ʽ ʤʘʡʞʝ 12 % ï ʥʘ ʽʥʰʽ ʚʠʜʠ ʧʘʣʠʚʘ. 

ɿʘ ʚʠʜʘʤʠ ʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʦʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʣʠʚʘ 

ʧʨʠʧʘʜʘʻ ʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ (89 % ʫ 2020 ʨ. ʪʘ 87 % ʫ 2019 ʨ.) [3, 4]. 

ʄʝʪʘʣʫʨʛʽʡʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʨʝʩʫʨʩʦ- ʪʘ ʝʥʝʨʛʦʚʠʪʨʘʪʥʠʭ 

ʛʘʣʫʟʝʡ, ʘ ʯʦʨʥʘ ʤʝʪʘʣʫʨʛʽʷ ï ʮʝ ʦʜʥʘ ʟ ʙʘʟʦʚʠʭ ʛʘʣʫʟʝʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʊʦʤʫ 

ʤʦʜʝʨʥʽʟʘʮʽʷ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʱʦʜʦ ʨʘʮʽʦʥʘʣʴʥʦʩʪʽ ʝʥʝʨʛʦʚʠʢʦʨʠʩʪʘʥʥʷ ʻ 

ʩʪʨʘʪʝʛʽʯʥʠʤ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʜʝʨʞʘʚʥʦʛʦ ʟʥʘʯʝʥʥʷ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʚʽʪʯʠʟʥʷʥʦʾ ʤʝʪʘʣʫʨʛʽʡʥʦʾ 

ʧʨʦʜʫʢʮʽʾ ʷʢ ʥʘ ʚʥʫʪʨʽʰʥʴʦʤʫ, ʪʘʢ ʽ ʥʘ ʟʦʚʥʽʰʥʴʦʤʫ ʨʠʥʢʫ ʥʝʦʙʭʽʜʥʦ 

ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʥʦʚʽ ʽʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʟʜʽʡʩʥʶʚʘʪʠ ʧʽʜʚʠʱʝʥʥʷ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʘʛʨʝʛʘʪʽʚ ʫʩʴʦʛʦ ʚʠʨʦʙʥʠʯʦʛʦ ʣʘʥʮʶʞʢʘ. ɻʦʩʪʨʦ ʩʪʦʷʪʴ 

ʧʨʦʙʣʝʤʠ ʝʥʝʨʛʦʨʝʩʫʨʩʦʟʙʝʨʝʞʝʥʥʷ ʧʨʠ ʟʜʽʡʩʥʝʥʥʽ ʪʝʭʥʦʣʦʛʽʡ ʥʘʛʨʽʚʫ ʤʝʪʘʣʫ 

ʧʨʠ ʦʙʨʦʙʮʽ ʤʝʪʘʣʽʚ ʪʠʩʢʦʤ ʪʘ ʪʝʨʤʦʦʙʨʦʙʮʽ. 

ʇʝʯʽ ʜʣʷ ʥʘʛʨʽʚʘʥʥʷ ʪʘ ʪʝʨʤʦʦʙʨʦʙʢʠ ʤʝʪʘʣʫ ʻ ʥʘʡʯʠʩʣʝʥʥʽʰʠʤ ʢʣʘʩʦʤ 

ʪʝʧʣʦʚʠʭ ʘʛʨʝʛʘʪʽʚ, ʷʢ ʥʘ ʤʝʪʘʣʫʨʛʽʡʥʠʭ, ʪʘʢ ʽ ʥʘ ʤʘʰʠʥʦʙʫʜʽʚʥʠʭ ʟʘʚʦʜʘʭ. 

ʊʝʧʣʦʚʘ ʦʙʨʦʙʢʘ ʻ ʦʜʥʠʤ ʟ ʝʥʝʨʛʦʚʠʪʨʘʪʥʠʭ ʝʪʘʧʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʤʝʪʘʣʝʚʦʾ 

ʧʨʦʜʫʢʮʽʾ. ʊʦʤʫ ʚʚʝʜʝʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʢʦʥʩʪʨʫʢʮʽʡ 

ʧʝʯʝʡ ʻ ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ. ɿ 

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʪʝʨʤʦʦʙʨʦʙʢʘ ʻ ʦʜʥʠʤ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʝʪʘʧʽʚ 

ʚʠʨʦʙʥʠʮʪʚʘ ʷʢʽʩʥʦʾ ʤʝʪʘʣʝʚʦʾ ʧʨʦʜʫʢʮʽʾ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʚʦʥʘ ʚʠʟʥʘʯʘʻ 

ʧʽʜʩʫʤʢʦʚʽ ʤʝʭʘʥʽʯʥʽ ʪʘ ʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʫ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʩʬʦʨʤʫʚʘʣʘʩʷ ʛʦʩʪʨʘ ʥʝʩʪʘʯʘ ʩʫʯʘʩʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ ʚʠʩʦʢʦʷʢʽʩʥʦʾ ʩʪʘʣʝʚʦʾ ʧʨʦʜʫʢʮʽʾ ʟ ʥʠʟʴʢʠʤʠ 

ʚʠʪʨʘʪʘʤʠ ʝʥʝʨʛʽʾ ʪʘ ʨʝʩʫʨʩʽʚ. 
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ɿ ʧʨʘʢʪʠʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ, ʧʝʨʝʭʽʜ ʥʘ ʤʝʥʰ ʟʘʪʨʘʪʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʝʨʦʟʨʠʚʥʦ 

ʧʦʚ'ʷʟʘʥʠʡ ʟ ʤʦʜʝʨʥʽʟʘʮʽʻʶ ʟʘʩʪʘʨʽʣʦʛʦ ʪʘ ʚʚʝʜʝʥʥʷʤ ʚ ʜʽʶ ʥʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʚ 

ʤʝʪʘʣʫʨʛʽʡʥʽʡ ʛʘʣʫʟʽ. ʋ ʮʴʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʣʘʥʮʶʞʢʽʚ ʜʦʩʠʪʴ ʚʠʪʨʘʪʥʠʤ. ʊʦʤʫ  ʧʨʦʤʠʩʣʦʚʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʷʢ ʧʨʘʚʠʣʦ, 

ʦʙʤʝʞʫʶʪʴʩʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷʤ ʫʞʝ ʥʘʷʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʤʦʜʝʨʥʽʟʘʮʽʻʶ 

ʦʙʣʘʜʥʘʥʥʷ, ʘʚʪʦʤʘʪʠʟʘʮʽʻʶ, ʘ ʪʘʢʦʞ ʦʧʪʠʤʽʟʘʮʽʻʶ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ. 

ɽʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʥʘ ʝʥʝʨʛʦʻʤʥʠʭ ʤʝʪʘʣʫʨʛʽʡʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʋʢʨʘʾʥʠ, 

ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʧʣʦʪʝʭʥʽʯʥʠʭ ʫʩʪʘʥʦʚʦʢ, ʥʘʙʫʚʘʻ 

ʧʝʨʰʦʨʷʜʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʚʦʥʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚôʷʟʘʥʝ ʟ ʩʦʙʽʚʘʨʪʽʩʪʶ 

ʢʽʥʮʝʚʦʾ ʧʨʦʜʫʢʮʽʾ [5]. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʢʘʤʝʨʥʦʾ ʧʝʯʽ ʟ ʚʠʢʘʪʥʠʤ ʧʦʜʦʤ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 1. 

 

ʈʠʩ. 1. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʢʘʤʝʨʥʦʾ ʧʝʯʽ ʟ ʚʠʢʘʪʥʠʤ ʧʦʜʦʤ 

ɿʘʚʜʘʥʥʷ ʥʘʛʨʽʚʘʣʴʥʠʭ ʪʘ ʪʝʨʤʽʯʥʠʭ ʧʝʯʝʡ ï ʥʘʛʨʽʚʘʥʥʷ ʩʘʜʢʠ ʽʟ ʩʪʨʦʛʦ 

ʟʘʜʘʥʦʶ ʰʚʠʜʢʽʩʪʶ ʪʘ ʧʽʜʪʨʠʤʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚʠʪʨʠʤʢʠ ʽʟ ʟʘʜʘʥʠʤ 

ʧʝʨʝʧʘʜʦʤ ʪʝʤʧʝʨʘʪʫʨ ʧʦ ʧʦʚʝʨʭʥʽ ʪʘ ʧʝʨʝʨʽʟʫ ʚʠʨʦʙʽʚ. ʇʨʠ ʮʴʦʤʫ 

ʝʥʝʨʛʦʦʱʘʜʞʝʥʥʷ ʟʚʦʜʠʪʴʩʷ ʜʦ ʥʘʡʙʽʣʴʰ ʧʦʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʽʤʽʯʥʦʾ 

ʝʥʝʨʛʽʾ ʧʘʣʠʚʘ ʚ ʨʘʤʢʘʭ ʦʜʥʦʛʦ ʘʛʨʝʛʘʪʫ, ʤʽʥʽʤʽʟʘʮʽʾ ʚʪʨʘʪ ʪʝʧʣʘ ʚ ʥʘʚʢʦʣʠʰʥʽʡ 

ʧʨʦʩʪʽʨ ʪʘ ʟʥʠʞʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ ʰʢʽʜʣʠʚʠʭ ʚʠʢʠʜʽʚ [4]. 

ʂʘʤʝʨʥʽ ʧʝʯʽ ʫʥʽʚʝʨʩʘʣʴʥʽ ʟ ʪʦʯʢʠ ʟʦʨʫ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʨʝʛʫʣʶʚʘʥʥʷ 

ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʪʘ ʷʢʦʩʪʽ ʥʘʛʨʽʚʘʥʥʷ ʤʝʪʘʣʫ, ʘʣʝ ʚʦʥʠ ʤʘʶʪʴ ʽʩʪʦʪʥʽ ʥʝʜʦʣʽʢʠ, 

ʩʝʨʝʜ ʷʢʠʭ ʚʝʣʠʢʽ ʚʪʨʘʪʠ ʪʝʧʣʦʪʠ ʟ ʜʠʤʦʚʠʤʠ ʛʘʟʘʤʠ, ʥʝʜʦʮʽʣʴʥʠʡ ʨʦʟʧʦʜʽʣ 

ʪʝʧʣʦʪʠ ʟʘ ʦʙôʻʤʦʤ ʢʘʤʝʨʠ, ʟʥʘʯʥʠʡ ʚʽʜʩʦʪʦʢ ʫʛʘʨʫ ʤʝʪʘʣʫ, ʪʘ ʽʥ. [6]. 



223 

ʇʝʨʝʣʽʯʝʥʽ ʥʝʜʦʣʽʢʠ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʧʣʦʚʠʭ 

ʘʛʨʝʛʘʪʽʚ ʫ ʮʽʣʦʤʫ.  

ɹʽʣʴʰʽʩʪʴ ʪʘʢʠʭ ʧʝʯʝʡ ʧʨʠʤʽʪʠʚʥʽ ʟʘ ʢʦʥʩʪʨʫʢʮʽʻʶ ʽ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʟ 

ʥʝʝʬʝʢʪʠʚʥʦ ʧʨʘʮʶʶʯʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʜʣʷ ʫʪʠʣʽʟʘʮʽʾ ʪʝʧʣʦʪʠ ʜʠʤʦʚʠʭ ʛʘʟʽʚ, ʘ 

ʜʝʢʦʣʠ ʽ ʚʟʘʛʘʣʽ ʙʝʟ ʥʠʭ. ɺʥʘʩʣʽʜʦʢ ʪʦʛʦ, ʱʦ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʥʘʛʨʽʚʘʣʴʥʠʭ ʧʝʯʘʭ 

ʜʦʩʷʛʘʻ 1000Áʉ ʽ ʚʠʱʝ, ʥʝʚʽʜʥʦʚʣʶʚʘʣʴʥʽ ʪʝʧʣʦʚʽ ʚʪʨʘʪʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʚʠʢʠʜʦʤ 

ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʠʭ ʜʠʤʦʚʠʭ ʛʘʟʽʚ ʚ ʘʪʤʦʩʬʝʨʫ, ʽʥʢʦʣʠ ʧʝʨʝʚʠʱʫʶʪʴ 50 % 

ʚʩʽʻʾ ʪʝʧʣʦʚʦʾ ʧʦʪʫʞʥʦʩʪʽ ʧʝʯʽ [7]. 

ɼʣʷ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʛʦ ʨʦʟʛʣʷʜʫ ʮʴʦʛʦ ʧʠʪʘʥʥʷ ʥʘ ʨʠʩʫʥʢʫ 5 ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʩʭʝʤʫ ʨʦʟʧʦʜʽʣʫ ʧʦʪʦʢʽʚ ʪʝʧʣʦʪʠ ʫ ʢʘʤʝʨʥʽʡ ʧʝʯʽ.  

 

1 ï ʨʦʙʦʯʠʡ ʧʨʦʩʪʽʨ; 2ïʧʘʣʴʥʠʢ; 3 ï ʤʘʪʝʨʽʘʣ, ʱʦ ʥʘʛʨʽʚʘʻʪʴʩʷ; 4 ï 

ʜʠʤʦʚʠʡ ʢʘʥʘʣ; 5 ï ʫʪʠʣʽʟʘʪʦʨ ʚʽʜʭʽʜʥʠʭ ʛʘʟʽʚ (ʨʝʢʫʧʝʨʘʪʦʨ); 6 ï 

ʚʝʥʪʠʣʷʪʦʨ; 7 ï ʜʠʤʦʚʘ ʪʨʫʙʘ 

ʈʠʩ. 2. ʇʦʪʦʢʠ ʪʝʧʣʦʪʠ ʫ ʢʘʤʝʨʥʽʡ ʧʝʯʽ 

ɺ ʮʽʡ ʩʠʩʪʝʤʽ ʻ ʜʚʘ ʚʠʜʠ ʝʥʝʨʛʝʪʠʯʥʠʭ ʚʪʨʘʪ: ʫ ʨʦʙʦʯʦʤʫ ʧʨʦʩʪʦʨʽ ï ʄʚ.ʨʧ. 

ʽ ʥʘ ʚʠʭʦʜʽ ʟ ʥʴʦʛʦ ʄʚʽʜʭ. ʊʝʧʣʦʪʘ ʛʘʟʽʚ, ʱʦ ʚʽʜʭʦʜʷʪʴ ʟ ʨʦʙʦʯʦʛʦ ʧʨʦʩʪʦʨʫ, 

ʥʝʦʙʦʚ'ʷʟʢʦʚʦ ʧʦʚʥʽʩʪʶ ʚʽʜʜʘʻʪʴʩʷ ʘʪʤʦʩʬʝʨʽ ʄʚʽʜʭ.ʘʪ.. ɺ ʩʫʯʘʩʥʠʭ ʧʘʣʠʚʥʠʭ 

ʧʝʯʘʭ ʯʘʩʪʠʥʘ ʾʾ ʤʦʞʝ ʯʘʩʪʢʦʚʦ ʧʦʚʝʨʪʘʪʠʩʷ ʫ ʚʠʛʣʷʜʽ ʬʽʟʠʯʥʦʾ ʪʝʧʣʦʪʠ 

ʚʭʽʜʥʦʛʦ ʧʦʚʽʪʨʷ ï ʄʬ.ʧ. ʪʘ ʧʘʣʠʚʘ ʄʬ.ʪ.. ʊʝʧʣʦʚʠʡ ʙʘʣʘʥʩ ʧʘʣʠʚʥʦʾ ʧʝʯʽ ʤʘʻ 

ʚʠʛʣʷʜ:  

. . . . . . . . .ʟʘʛ ʟʘʩʚ ʚ ʨʧ ʚʽʜʭ ʬʧ ʬʪʄ ʄ ʄ ʄ ʄ ʄ= + + - - 

ʜʝ ʄʟʘʩʚ.ī ʟʘʩʚʦʻʥʘ ʧʦʪʫʞʥʽʩʪʴ, ʷʢʘ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʥʘʛʨʽʚ ʤʝʪʘʣʫ, ɺʪ. 

ɼʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʙʦʪʠ ʢʘʤʝʨʥʠʭ ʧʝʯʝʡ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʪʝ, ʱʦ ʚ ʪʘʢʠʭ 

ʘʛʨʝʛʘʪʘʭ ʱʦʨʘʟʫ ʥʘʛʨʽʚʘʶʪʴʩʷ ʩʘʜʢʠ ʨʽʟʥʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ ʨʦʟʤʽʨʽʚ, ʬʦʨʤ, 
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ʚʜ̔ʤʽʥʥʽ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʧʦ ʤʘʩʽ ʽ ʤʘʨʮʽ ʩʪʘʣʽ, ʪʝʤʧʝʨʘʪʫʨʽ ʧʦʩʘʜʢʠ ʽ ʧʦʯʘʪʢʦʚʽʡ 

ʪʝʤʧʝʨʘʪʫʨʽ ʧʝʯʽ, ʚʠʜʫ ʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ. ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʙʘʛʘʪʦʩʪʫʧʽʥʯʘʩʪʠʡ ʧʨʦʮʝʩ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʝʢʽʣʴʢʦʭ ʧʦʩʣʽʜʦʚʥʠʭ ʧʝʨʽʦʜʽʚ 

ʥʘʛʨʽʚʫ, ʚʠʪʨʠʤʦʢ ʪʘ ʦʭʦʣʦʜʞʝʥʴ. ʆʩʥʦʚʥʠʡ ʯʘʩ ʟʘʡʤʘʻ ʚʠʪʨʠʤʢʘ, ʷʢʘ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʨʽʚʥʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʟʘ ʦʙôʻʤʦʤ ʚʠʨʦʙʫ ʽ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʥʘʛʨʽʚʘʥʥʷ. ʋ ʾʾ ʧʨʦʜʦʚʞʝʥʥʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʘʢʦʞ 

ʨʝʢʨʠʩʪʘʣʽʟʘʮʽʷ, ʩʪʨʫʢʪʫʨʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʽ ʪ.ʽ., ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʪʝʨʤʦʦʙʨʦʙʢʠ. 

ʋ ʢʘʤʝʨʥʠʭ ʧʝʯʘʭ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʝʨʫʭʦʤʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʤʝʪʘʣʫ, ʱʦ 

ʥʘʛʨʽʚʘʻʪʴʩʷ, ʜʣʷ ʷʢʽʩʥʦʛʦ (ʨʽʚʥʦʤʽʨʥʦʛʦ) ʥʘʛʨʽʚʫ ʩʘʜʢʠ ʥʝʦʙʭʽʜʥʽ ʦʜʥʘʢʦʚʽ 

ʫʤʦʚʠ ʧʝʨʝʜʘʯʽ ʪʝʧʣʦʪʠ ʫ ʚʩʴʦʤʫ ʨʦʙʦʯʦʤʫ ʧʨʦʩʪʦʨʽ. ʊʝʤʧʝʨʘʪʫʨʘ ʛʘʟʽʚ ʫ ʯʘʩʽ 

ʟʘʟʚʠʯʘʡ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʟʤʽʥʘʤ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʪʝʧʣʘ, ʱʦ ʚʚʦʜʠʪʴʩʷ 

ʚ ʨʦʙʦʯʠʡ ʧʨʦʩʪʽʨ ʧʝʯʽ ʪʘ ʡʦʛʦ ʢʽʣʴʢʦʩʪʝʡ, ʱʦ ʧʦʛʣʠʥʘʶʪʴʩʷ ʩʘʜʦʤ ʪʘ ʧʽʯʥʠʤʠ 

ʩʪʽʥʢʘʤʠ. 

ʇʨʠ ʦʜʥʦʯʘʩʥʦʤʫ ʚʚʝʜʝʥʥʽ ʚ ʧʽʯ ʚʽʜʥʦʩʥʦ ʚʝʣʠʢʦʾ ʪʘ ʭʦʣʦʜʥʦʾ ʩʘʜʢʠ, ʽ ʚ 

ʩʠʣʫ ʧʝʨʽʦʜʠʯʥʦʾ ʨʦʙʦʪʠ ʧʝʯʽ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʘ ʚʪʨʘʪʘ ʪʝʧʣʘ ʚ 

ʘʪʤʦʩʬʝʨʫ ʚʽʜ ʛʘʟʽʚ ʪʘ ʩʪʽʥʦʢ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʾʭ ʪʝʤʧʝʨʘʪʫʨʠ ʟʥʘʯʥʦ 

ʟʥʠʞʫʶʪʴʩʷ, ʘ ʧʦʪʽʤ ʫ ʤʽʨʫ ʥʘʛʨʽʚʫ ʩʘʜʢʠ ʧʽʜʚʠʱʫʶʪʴʩʷ [8, 9]. 

ʊʝʭʥʦʣʦʛʽʯʥʽ ʨʝʞʠʤʠ ʜʣʷ ʢʘʤʝʨʥʠʭ ʧʝʯʝʡ ʟʘʜʘʶʪʴʩʷ ʪʝʤʧʝʨʘʪʫʨʥʠʤʠ 

ʛʨʘʬʽʢʘʤʠ, ʷʢʽ, ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ ʪʝʨʤʦʦʙʨʦʙʢʠ ʪʘ ʤʘʨʢʠ ʤʝʪʘʣʫ, ʤʦʞʫʪʴ ʙʫʪʠ 

ʧʨʦʩʪʠʤʠ ʯʠ ʩʢʣʘʜʥʠʤʠ. 

ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʧʨʠʯʠʥ ʥʠʟʴʢʦʾ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʘʛʨʝʛʘʪʫ, ʱʦ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ, ʪʘ ʰʣʷʭʽʚ ʾʭ ʫʩʫʥʝʥʥʷ, ʫ ʷʢʦʩʪʽ ʧʨʠʢʣʘʜʫ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʨʦʟʨʘʭʦʚʘʥʠʡ ʪʝʧʣʦʚʠʡ ʙʘʣʘʥʩ ʢʘʤʝʨʥʦʾ ʥʘʛʨʽʚʘʣʴʥʦʾ ʧʝʯʽ ʢʦʚʘʣʴʩʴʢʦ-

ʧʨʝʩʦʚʦʛʦ ʮʝʭʫ ʇʨɸʊ çɼʥʽʧʨʦʩʧʝʮʩʪʘʣʴè, ʤ. ɿʘʧʦʨʽʞʞʷ. ʇʘʣʠʚʦ ï ʧʨʠʨʦʜʥʠʡ 

ʛʘʟ, ʚʠʜ ʪʝʨʤʦʦʙʨʦʙʢʠ ï ʥʘʛʨʽʚ ʤʝʪʘʣʫ, ʤʘʨʢʘ ʩʪʘʣʽ ï ʋ12, ʯʘʩ ʨʦʙʦʪʠ ʧʝʯʽ 13,53 

ʛʦʜ, ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ 109,1 ʤ3/ʛʦʜ, ʂʂɼ ʧʝʯʽ 45 %.  

ɺʠʩʥʦʚʢʠ. ɺʨʘʭʦʚʫʶʯʠ ʚʠʱʝʟʘʟʥʘʯʝʥʝ, ʦʩʥʦʚʥʠʤ ʨʝʟʝʨʚʦʤ ʝʢʦʥʦʤʽʾ 

ʧʘʣʠʚʘ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʧʣʦʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʧʨʦʜʫʢʪʽʚ ʟʛʦʨʷʥʥʷ, ʷʢʠʡ ʩʢʣʘʜʘʻ 

ʙʽʣʴʰʝ 40 % ʪʝʧʣʘ ʢʘʤʝʨʥʦʾ ʧʝʯʽ, ʘ ʧʨʽʦʨʠʪʝʪʥʦʶ ʟʘʜʘʯʝʶ ʻ ʨʦʟʨʦʙʢʘ ʽ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ ʟʘʭʦʜʽʚ ʟ ʤʝʪʦʶ ʟʥʠʞʝʥʥʷ ʚʠʢʠʜʽʚ ʪʝʧʣʦʪʠ ʫ 
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ʘʪʤʦʩʬʝʨʫ ʽʟ ʟʙʝʨʝʞʝʥʥʷʤ ʧʨʠ ʮʴʦʤʫ ʥʝʦʙʭʽʜʥʦʾ ʷʢʦʩʪʽ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ 

ʤʝʪʘʣʫʨʛʽʾ. 

ʊʝʭʥʦʣʦʛʽʯʥʽ ʨʝʞʠʤʠ ʦʙʨʦʙʢʠ ʤʝʪʘʣʫ ʞʦʨʩʪʢʦ ʨʝʛʣʘʤʝʥʪʦʚʘʥʽ ʟʘ ʫʩʽʤʘ 

ʬʘʟʘʤʠ ʧʨʦʮʝʩʫ ʪʝʨʤʦʦʙʨʦʙʢʠ. ʊʦʤʫ ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʠʭ ʟʘʭʦʜʽʚ 

ʱʦʜʦ ʢʘʤʝʨʥʠʭ ʧʝʯʝʡ ʧʦʣʷʛʘʻ ʫ ʥʝʦʙʭʽʜʥʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ ʫ ʟʦʥʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʘʜʢʠ ʟ ʤʝʪʘʣʦʤ ʧʨʠ ʥʘʡʤʝʥʰʠʭ 

ʚʠʪʨʘʪʘʭ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ. 
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ʊɽʈʄʆɼʀʅɸʄɯʏʅɸ ɽʅɽʈɻʆɽʌɽʂʊʀɺʅɯʉʊʔ 

ɻɽʆʊɽʈʄɸʃʔʅʆɻʆ ʊɽʇʃʆɺʆɻʆ ʅɸʉʆʉɸ çɺʆɼɸïɺʆɼɸè 

 

ɹʦʩʠʡ ʄʠʢʦʣʘ ɺ̔ ʢʪʦʨʦʚʠʯ 

ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ 

ʃʠʩʝʥʢʦ ɸʥʜʨʽʡ ʗʢʦʚʠʯ 

ʄʘʥʫʡʣʦʚʠʯ ɺʘʜʠʤ ɺʘʣʝʨʽʡʦʚʠʯ 

ɹʘʨʢʘʨ ʄʠʢʠʪʘ ʄʠʢʦʣʘʡʦʚʠʯ 

ʩʪʫʜʝʥʪʠ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʂʨʦʧʠʚʥʠʮʴʢʠʡ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʅʘʨʘʟʽ ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ 

ʪʝʧʣʦʝʥʝʨʛʝʪʠʯʥʠʭ ʫʩʪʘʥʦʚʦʢ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ 

(ɻʊʅ).  

ɻʊʅ ï ʮʝ ʘʣʴʪʝʨʥʘʪʠʚʥʝ ʜʞʝʨʝʣʦ ʪʝʧʣʦʪʠ. ɺʽʥ ʻ ʥʝ ʪʽʣʴʢʠ ʩʘʤʠʤ ʟʨʫʯʥʠʤ 

ʩʧʦʩʦʙʦʤ ʦʙʽʛʨʽʚʫ, ʘ ʤʘʻ ʡ ʨʷʜ ʽʥʰʠʭ ʧʝʨʝʚʘʛ: ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ, 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ, ʝʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʝʢʦʣʦʛʽʯʥʘ ʯʠʩʪʦʪʘ, ʙʝʟʧʝʢʘ, 

ʥʘʜʽʡʥʝ ʧʨʠʨʦʜʥʝ ʚʽʜʥʦʚʣʶʚʘʥʝ ʜʞʝʨʝʣʦ ʝʥʝʨʛʽʾ. 

ɻʊʅ ʟʘʡʤʘʶʪʴ ʧʝʨʰʝ ʤʽʩʮʝ ʧʦ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ, ʦʩʢʽʣʴʢʠ ʤʦʞʫʪʴ 

ʧʦʩʪʘʚʣʷʪʠ ʙʽʣʴʰʝ ʧ'ʷʪʠ ʦʜʠʥʠʮʴ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʥʘ ʢʦʞʥʫ ʦʜʠʥʠʮʶ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ [1, 2]. 

ʄʝʪʘ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ ʜʦʩʣʽʜʞʝʥʥʽ ʪʝʨʤʦʜʠʥʘʤʽʯʥʦʾ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ 

ʮʠʢʣʫ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ, ʭʦʣʦʜʠʣʴʥʠʤ ʘʛʝʥʪʦʤ ʷʢʦʛʦ ʻ R290. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɻʊʅ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʟʘ ʟʚʦʨʦʪʥʠʤ ʮʠʢʣʦʤ ʂʘʨʥʦ ʪʘ 

ʫʪʠʣʽʟʫʶʪʴ ʥʠʟʴʢʦʧʦʪʝʥʮʽʡʥʫ ʪʝʧʣʦʪʫ ʧʨʠʨʦʜʥʠʭ ʜʞʝʨʝʣ, ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ 

ʧʝʨʝʥʦʩʫ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʚʽʜ ʪʽʣʘ ʟ ʙʽʣʴʰ ʥʠʟʴʢʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ ʜʦ ʪʽʣʘ ʟ 

ʙʽʣʴʰ ʚʠʩʦʢʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ. ɻʊʅ ʚʠʪʨʘʯʘʻ ʝʣʝʢʪʨʠʯʥʫ ʝʥʝʨʛʽʶ ʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʦ, ʥʽʞ ʽʥʰʝ ʝʥʝʨʛʝʪʠʯʥʝ ʦʙʣʘʜʥʘʥʥʷ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 1 ʢɺʪĿʛʦʜ 

ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʚʠʨʦʙʣʷʻʪʴʩʷ (3é4) ʢɺʪĿʛʦʜ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ. [2-4]. 

ʅʘʨʘʟʽ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʝʢʦʣʦʛʽʯʥʠʤʠ ʨʦʙʦʯʠʤʠ ʪʽʣʘʤʠ ʜʣʷ ʪʝʧʣʦʥʘʩʦʩʥʦʾ 

ʪʝʭʥʽʢʠ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʯʠʩʪʠʭ ʚʫʛʣʝʚʦʜʥʽʚ ʪʘ ʾʭ ʩʫʤʽʰʝʡ [2, 3]. ɺʠʢʦʨʠʩʪʘʥʥʷ ʚ 
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ɻʊʅ ʧʨʦʧʘʥ-ʙʫʪʘʥʦʚʦʾ ʩʫʤ̔h ʽ ʟʘʤʽʩʪʴ R22 ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʘ ʧʝʨʝʪʚʦʨʝʥʥʷ ɻʊʅ ʥʘ 5-10% [5]. ʇʨʠʨʦʜʥʽ ʭʦʣʦʜʦʘʛʝʥʪʠ, ʥʘ ʷʢʠʭ 

ʧʨʘʮʶʶʪʴ ɻʊʅ, ʟ ʪʦʯʢʠ ʟʦʨʫ ʪʝʨʤʦʜʠʥʘʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʻ 

ʥʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʽ ʙʝʟʧʝʯʥʠʤʠ ʜʣʷ ʜʦʚʢʽʣʣʷ. ʅʘʧʨʠʢʣʘʜ, ʭʦʣʦʜʦʘʛʝʥʪ R290 

(ʧʨʦʧʘʥ) ʩʫʯʘʩʥʠʡ ʽ ʙʝʟʧʝʯʥʠʡ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚ ɻʊʅ ʽ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʛʨʫʧʠ 

ʚʫʛʣʝʚʦʜʥʽʚ. ʁʦʛʦ ʚʠʨʦʙʥʠʮʪʚʦ ʥʝ ʚʠʤʘʛʘʻ ʚʝʣʠʢʠʭ ʚʠʪʨʘʪ, ʣʝʛʢʦ ʚʠʜʽʣʷʻʪʴʩʷ ʟ 

ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ. ɺʽʥ ʥʝ ʨʫʡʥʫʻ ʦʟʦʥʦʚʠʡ ʰʘʨ (ODP = 0) ʽ ʤʘʻ ʥʠʟʴʢʠʡ 

ʧʦʪʝʥʮʽʘʣ ʚʧʣʠʚʫ ʥʘ ʛʣʦʙʘʣʴʥʝ ʧʦʪʝʧʣʽʥʥʷ (GWP = 3) [6,7]. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʟ ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ  ɻʊʅ ʚ 

ʩʠʩʪʝʤʘʭ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ ʻ ʘʢʪʫʘʣʴʥʠʤ. 

ʇʨʠʥʮʠʧ ʜʽʾ ɻʊʅ çʚʦʜʘ-ʚʦʜʘè ʙʘʟʫʻʪʴʩʷ ʥʘ ʝʥʝʨʛʦʦʙʤʽʥʽ ʨʦʙʦʯʦʾ 

ʨʝʯʦʚʠʥʠ ʟ ʜʞʝʨʝʣʘʤʠ ʥʠʟʴʢʦʾ ʽ ʚʠʩʦʢʦʾ ʪʝʤʧʝʨʘʪʫʨ. ʇʨʠ ʮʴʦʤʫ ʨʦʙʦʯʘ 

ʨʝʯʦʚʠʥʘ ʧʨʦʧʘʥ ʟʜʽʡʩʥʶʻ ʟʚʦʨʦʪʥʠʡ ʪʝʨʤʦʜʠʥʘʤʽʯʥʠʡ ʮʠʢʣ ʟ ʚʠʪʨʘʪʦʶ  

ʨʦʙʦʪʠ. ʆʩʦʙʣʠʚʽʩʪʶ ɻʊʅ çʚʦʜʘ-ʚʦʜʘè ʻ ʟʤʽʥʘ ʘʛʨʝʛʘʪʥʦʛʦ ʩʪʘʥʫ ʧʨʦʧʘʥʫ, ʪʦʤʫ 

ʱʦ ʙʽʣʴʰʽʩʪʴ ʧʨʦʮʝʩʽʚ ʧʨʦʭʦʜʷʪʴ ʚ ʦʙʣʘʩʪʽ ʥʘʩʠʯʝʥʦʾ ʧʘʨʠ.   

ʈʦʟʛʣʷʥʝʤʦ ʚʧʣʠʚ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʧʦʢʘʟʥʠʢʠ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ 

ɻʊʅ çʚʦʜʘ-ʚʦʜʘè, ʩʭʝʤʘ ʷʢʦʛʦ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 1. 

 

1 ï ʚʠʧʘʨʥʠʢ; 2 ï ʢʦʤʧʨʝʩʦʨ; 3 ï ʝʣʝʢʪʨʦʜʚʠʛʫʥ; 

4 ï ʢʦʥʜʝʥʩʘʪʦʨ; 5 ï ʜʨʦʩʝʣʴ 

ʈʠʩ. 1. ʉʭʝʤʘ ɻʊʅ çʚʦʜʘ-ʚʦʜʘè ʜʣʷ ʩʠʩʪʝʤʠ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ 

 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ɸʥʘʣʽʟ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ɻʊʅ çʚʦʜʘ-ʚʦʜʘè 
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ʧʨʦʚʝʜʝʤʦ ʜʣʷ ʨʦʙʦʯʦʛʦ ʪʽʣʘ ʭʦʣʦʜʦʘʛʝʥʪʫ R290 (ʧʨʦʧʘʥʫ) [1]. ɼʣʷ R290 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʩʪʘʥʦʚʠʪʴ 5...2
ʚ
=t 0ʉ, ʘ ʪʠʩʢ ʢʠʧʽʥʥʷ 0,50 ʄʇʘ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʥʜʝʥʩʘʮʽʾ ï 73
ʢ
=t 0ʉ, ʘ ʪʠʩʢ ʢʦʥʜʝʥʩʘʮʽʾ 2,8 ʄʇʘ. ɺʠʙʠʨʘʻʤʦ 

ʥʠʟʴʢʦʧʦʪʝʥʮʽʡʥʝ ʜʞʝʨʝʣʦ ʪʝʧʣʦʪʠ - ʛʨʫʥʪʦʚʫ ʚʦʜʫ, ʷʢʘ ʥʘ ʚʭʦʜʽ ʫ ʚʠʧʘʨʥʠʢ 

ʤʘʻ ʪʝʤʧʝʨʘʪʫʨʫ 15...8
ʥʪ
=¡t 0ʉ, ʘ ʥʘ ʚʠʭʦʜʽ ʟ ʥʴʦʛʦ  10...4

ʥʪ
=¡¡t 0ʉ. ʊʝʤʧʝʨʘʪʫʨʘ 

ʤʝʨʝʞʝʚʦʾ ʚʦʜʠ (ʪʝʧʣʦʥʦʩʽʷ) ʥʘ ʚʭʦʜʽ ʚ ʢʦʥʜʝʥʩʘʪʦʨ ʩʪʘʥʦʚʠʪʴ 35
ʤʚ
=¡t 0ʉ, ʘ ʥʘ 

ʚʠʭʦʜʽ ʟ ʥʴʦʛʦ 55
ʤʚ
=¡¡t 0ʉ.ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʪʝʨʤʦʜʠʥʘʤʽʯʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ 

ɻʊʅ çʚʦʜʘ-ʚʦʜʘè ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ.1. 

ʊʘʙʣʠʮʷ 1 

ʊʝʨʤʦʜʠʥʘʤʽʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ  ɻʊʅ çʚʦʜʘ-ʚʦʜʘè [1, 8, 9] 

ʇʘʨʘʤʝʪʨ ʈʦʟʤʽʨʥʽʩʪʴ ʈʦʟʨʘʭʫʥʢʦʚʽ 

ʟʥʘʯʝʥʥʷ 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ R290, Tʚ ʂ 276 

ɽʥʪʘʣʴʧʽʷ R290 ʧʽʩʣʷ ʚʠʧʘʨʥʠʢʘ, h1 ʢɼʞ/ʢʛ                                        580 

ʊʠʩʢ R290 ʫ ʚʠʧʘʨʥʠʢʫ, ʈʚ ʄʇʘ 0, 5 

ʊʝʤʧʝʨʘʪʫʨʘ ʢʦʥʜʝʥʩʘʮʽʾ R290, Tʢ ʂ 346 

ɽʥʪʘʣʴʧʽʷ R290 ʧʽʩʣʷ ʢʦʥʜʝʥʩʘʪʦʨʘ, h3 ʢɼʞ/ʢʛ                                                                               210 

ʊʠʩʢ ʢʦʥʜʝʥʩʘʮʽʾ R290, ʈʢ ʄʇʘ 2,8 

ɽʥʪʘʣʴʧʽʷ R290 ʥʘ ʚʭʦʜʽ ʚ ʢʦʤʧʨʝʩʦʨ, h1 ʢɼʞ/ʢʛ                                        580 

ɽʥʪʘʣʴʧʽʷ R290 ʧʽʩʣʷ ʢʦʤʧʨʝʩʦʨʘ, h2 ʢɼʞ/ʢʛ                                        680 

ɽʥʪʘʣʴʧʽʷ R290 ʧʝʨʝʜ ʚʠʧʘʨʥʠʢʦʤ, h4 ʢɼʞ/ʢʛ                                        210 

ʇʠʪʦʤʝ ʪʝʧʣʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʠʧʘʨʥʠʢʘ, qʚ ʢɼʞ/ʢʛ                                        370 

ʇʠʪʦʤʝ ʪʝʧʣʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʢʦʥʜʝʥʩʘʪʦʨʘ, 

(ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ), qʢ=( qʪʥ) 

ʢɼʞ/ʢʛ                                        470 

ʈʦʙʦʪʘ ʩʪʠʩʥʝʥʥʷ ʚ ʢʦʤʧʨʝʩʦʨʽ, lcʪ ʢɼʞ/ʢʛ                                        100 

ʇʠʪʦʤʘ ʨʦʙʦʪʘ ʢʦʤʧʨʝʩʩʦʨʘ, lʢʤ ʢɼʞ/ʢʛ                                        94,14 

ʇʠʪʦʤʘ ʨʦʙʦʪʘ, ʷʢʘ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʧʨʠʚʽʜ 

ʢʦʤʧʨʝʩʩʦʨʘ, lʧʨ 

 104 

ʇʝʨʝʚʽʨʢʘ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ - 470 

ʂʦʝʬʽʮʽʻʥʪ ʧʝʨʝʪʚʦʨʝʥʥʷ ʪʝʧʣʦʪʠ, ʉʆʈ - 4,5 

ɽʢʩʝʨʛʝʪʠʯʥʠʡ ʂʂɼ ʊʅ, ɖʝʭ. - 0,44 

ɺʠʩʥʦʚʢʠ. ʆʪʞʝ, ʧʦʢʘʟʥʠʢʠ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʮʠʢʣʫ ɻʊʅ 

çʚʦʜʘ-ʚʦʜʘè, ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʝʪʚʦʨʝʥʥʷ ʉʆʈ ɻʊʅ çʚʦʜʘ-ʚʦʜʘè ʽ ʝʢʩʝʨʛʝʪʠʯʥʠʡ 

ʂʂɼ ɖʝʭ ɻʊʅ çʚʦʜʘ-ʚʦʜʘè ʩʫʪʪʻʚʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʩʝʨʝʜʥʴʦʪʝʨʤʦʜʠʥʘʤʽʯʥʠʭ 
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ʪʝʤʧʝʨʘʪʫʨ ʚʭʦʜʫ ʽ ʚʠʭʦʜʫ ʪʝʧʣʦʪʠ, ʘ ʪʘʢʦʞ ʜʦʚʢʽʣʣʷ. ʇʨʦʚʝʜʝʥʠʡ 

ʪʝʨʤʦʜʠʥʘʤʽʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ɻʊʅ çʚʦʜʘ-ʚʦʜʘè ʜʦʟʚʦʣʷʻ 

ʧʨʦʛʥʦʟʫʚʘʪʠ ʦʧʪʠʤʘʣʴʥʽ ʪʝʤʧʝʨʘʪʫʨʥʽ ʨʝʞʠʤʠ ʨʦʙʦʪʠ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ 

ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ. 
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ʋɼʂ 21474 

ʈʆɿʈʆɹʂɸ ʄʆɹɯʃʔʅʆɰ ɻʈʀ ɺ ʉʊʀʃɯ IDLE  GAME  ɿ 

ɺʀʂʆʈʀʉʊɸʅʅʗʄ UNITY  

 

ɺʨʘʢʽʥʘ ʂʘʨʽʥʘ ʇʘʚʣʽʚʥʘ 

ʩʪʫʜʝʥʪʢʘ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʨʘʜʽʦʝʣʝʢʪʨʦʥʽʢʠ 

ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. Unity ð ʮʝ ʨʦʟʨʦʙʣʝʥʝ ʢʨʦʩʧʣʘʪʬʦʨʤʥʝ ʩʝʨʝʜʦʚʠʱʝ ʨʦʟʨʦʙʢʠ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʽʛʦʨ ʘʤʝʨʠʢʘʥʩʴʢʦʶ ʢʦʤʧʘʥʽʻʶ Unity Technologies. Unity 

ʜʦʟʚʦʣʷʻ ʪʚʦʨʠʪʠ ʧʨʦʛʨʘʤʠ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʥʘ ʙʽʣʴʰ ʥʽʞ 25 ʨʽʟʥʠʭ ʧʣʘʪʬʦʨʤʘʭ, 

ʚʢʣʶʯʘʶʯʠ ʧʝʨʩʦʥʘʣʴʥʽ ʢʦʤʧôʶʪʝʨʠ, ʽʛʨʦʚʽ ʢʦʥʩʦʣʽ, ʤʦʙʽʣʴʥʽ ʧʨʠʩʪʨʦʾ, ʚʝʙ-

ʜʦʜʘʪʢʠ ʪʦʱʦ. ɭʜʥʽʩʪʴ ʙʫʣʘ ʚʠʧʫʱʝʥʘ ʚ 2005 ʨʦʢʫ ʽ ʟ ʪʦʛʦ ʯʘʩʫ ʧʦʩʪʽʡʥʦ 

ʨʦʟʚʠʚʘʻʪʴʩʷ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʆʩʥʦʚʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ Unity ʻ ʥʘʷʚʥʽʩʪʴ ʚʽʟʫʘʣʴʥʦʾ 

ʨʦʟʨʦʙʢʠ ʩʝʨʝʜʦʚʠʱʝ, ʢʨʦʩʧʣʘʪʬʦʨʤʝʥʥʘ ʧʽʜʪʨʠʤʢʘ ʪʘ ʤʦʜʫʣʴʥʘ ʢʦʤʧʦʥʝʥʪʥʘ 

ʩʠʩʪʝʤʘ. ɼʦ ʥʝʜʦʣʽʢʽʚ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʧʦʷʚʫ ʪʨʫʜʥʦʱʽʚ ʧʨʠ ʨʦʙʦʪʽ ʟ 

ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʽ ʩʭʝʤʠ ʪʘ ʪʨʫʜʥʦʱʽ ʧʨʠ ʧʽʜʢʣʶʯʝʥʥʽ ʟʦʚʥʽʰʥʽʭ ʙʽʙʣʽʦʪʝʢ.  

ʗʢ ʧʨʘʚʠʣʦ, ʽʛʨʦʚʠʡ ʜʚʠʞʦʢ ʥʘʜʘʻ ʨʽʟʥʦʤʘʥʽʪʥʽ ʬʫʥʢʮʽʾ, ʷʢʽ ʜʘʶʪʴ ʡʦʤʫ 

ʟʤʦʛʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʚ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʽʛʨʘʭ, ʚʢʣʶʯʘʶʯʠ ʬʽʟʠʯʥʝ 

ʤʦʜʝʣʶʚʘʥʥʷ, ʢʘʨʪʠ ʥʦʨʤʘʣʝʡ, ʜʠʥʘʤʽʯʥʽ ʪʽʥʽ ʪʘ ʽʥʰʝ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʙʘʛʘʪʴʦʭ 

ʽʛʨʦʚʠʭ ʜʚʠʞʢʽʚ, Unity ʤʘʻ ʜʚʽ ʦʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ: ʚʽʟʫʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ 

ʨʦʟʨʦʙʢʠ ʪʘ ʢʨʦʩʧʣʘʪʬʦʨʤʥʘ ʧʽʜʪʨʠʤʢʘ. ʇʝʨʰʠʡ ʬʘʢʪʦʨ ʚʢʣʶʯʘʻ ʥʝ ʪʽʣʴʢʠ 

ʽʥʩʪʨʫʤʝʥʪʠ ʚʽʟʫʘʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʘ ʡ ʽʥʪʝʛʨʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʣʘʥʮʶʞʦʢ 

ʧʦʙʫʜʦʚʠ, ʷʢʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʨʦʟʨʦʙʥʠʢʽʚ, ʟʦʢʨʝʤʘ, 

ʩʪʚʦʨʝʥʥʷ ʧʨʦʪʦʪʠʧʽʚ ʽ ʝʪʘʧʠ ʪʝʩʪʫʚʘʥʥʷ. ʇʽʜʪʨʠʤʢʦʶ ʢʨʦʩʧʣʘʪʬʦʨʤʠ ʻ ʥʝ 

ʣʠʰʝ ʤʽʩʮʷ ʨʦʟʛʦʨʪʘʥʥʷ ʥʘʜʘʻʪʴʩʷ, ʘ ʡ ʥʘʷʚʥʽʩʪʴ ʽʥʩʪʨʫʤʝʥʪʽʚ ʨʦʟʨʦʙʢʠ. 

ʊʨʝʪʷ ʧʝʨʝʚʘʛʘ ʥʘʟʠʚʘʻʪʴʩʷ ʤʦʜʫʣʴʥʦʶ ʩʠʩʪʝʤʦʶ ʢʦʤʧʦʥʝʥʪʽʚ Unity ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʟ ʷʢʠʭ ʩʪʚʦʨʶʶʪʴʩʷ ʽʛʨʦʚʽ ʦʙôʻʢʪʠ, ʢʦʣʠ ʦʩʪʘʥʥʽ ʻ ʢʦʤʙʽʥʦʚʘʥʠʤʠ 

ʧʘʢʝʪʘʤʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʝʣʝʤʝʥʪʠ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʤʝʭʘʥʽʟʤʽʚ ʫʩʧʘʜʢʫʚʘʥʥʷ, 



232 

ʦʙ'ʻʢʪʠ ʚ Unity ʩʪʚʦʨʶʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʙ'ʻʜʥʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʙʣʦʢʽʚ, 

ʘ ʥʝ ʨʦʟʤʽʱʝʥʥʷ ʫ ʚʫʟʣʘʭ ʫʩʧʘʜʢʫʚʘʥʥʷ ʜʝʨʝʚʦ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʧʦʣʝʛʰʫʻ 

ʩʪʚʦʨʝʥʥʷ ʧʨʦʪʦʪʠʧʽʚ, ʱʦ ʚʘʞʣʠʚʦ ʧʨʠ ʨʦʟʨʦʙʮʽ ʽʛʨʠ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. Idle game ð ʢʦʤʧôʶʪʝʨʥʘ ʛʨʘ, ʚ ʷʢʽʡ ʽʛʨʦʚʠʡ ʧʨʦʮʝʩ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʠʢʦʥʘʥʥʷ ʧʨʦʩʪʽ ʜʽʾ, ʥʘʧʨʠʢʣʘʜ ʙʘʛʘʪʦʨʘʟʦʚʝ ʪʦʨʢʘʥʥʷ ʝʢʨʘʥʘ. 

ʅʘʪʠʩʢʘʥʥʷ ʟʘʟʚʠʯʘʡ ʚʠʢʦʥʫʶʪʴʩʷ ʜʦ ʟʘʨʦʙʣʷʪʠ ʽʛʨʦʚʫ ʚʘʣʶʪʫ. ʋ ʜʝʷʢʠʭ ʽʛʨʘʭ 

ʥʝ ʧʦʪʨʽʙʥʦ ʧʦʩʪʽʡʥʦ ʪʦʨʢʘʪʠʩʷ ʝʢʨʘʥʘ (ʟʘ ʫʤʦʚʠ ʧʨʠʜʙʘʥʥʷ ʨʽʟʥʠʭ ʧʦʣʽʧʰʝʥʴ), 

ʪʦʤʫ ʚʘʣʶʪʘ ʟʘʨʦʙʣʷʻʪʴʩʷ ʩʘʤʘ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʛʨʘʚʮʷ. ɿʚʽʜʩʠ ʥʘʟʚʘ 

çʙʝʟʜʽʷʣʴʥʘ ʛʨʘè. ɺ ʽʥʢʨʝʤʝʥʪʥʦʾ ʛʨʠ, ʛʨʘʚʝʮʴ ʥʘʪʠʩʢʘʻ ʢʥʦʧʢʫ ʽ ʦʪʨʠʤʫʻ ʧʝʚʥʫ 

ʢʽʣʴʢʽʩʪʴ ʚʘʣʶʪʘ. ɻʨʘʚʝʮʴ ʤʦʞʝ ʚʠʪʨʘʪʠʪʠ ʟʘʨʦʙʣʝʥʽ çʛʨʦʰʽè ʥʘ ʧʦʢʫʧʢʫ 

ʚʥʫʪʨʽʰʥʴʦʽʛʨʦʚʠʭ ʧʨʝʜʤʝʪʽʚ ʘʙʦ ʥʘʚʠʯʢʠ, ʷʢʽ ʜʦʟʚʦʣʷʪʴ ʛʨʘʚʮʝʚʽ ʟʘʨʦʙʣʷʪʠ 

ʚʘʣʶʪʫ ʰʚʠʜʰʝ ʘʙʦ ʥʘʚʽʪʴ ʘʚʪʦʤʘʪʠʯʥʦ ʙʝʟ ʥʘʪʠʩʢʘʥʥʷ ʢʥʦʧʦʢ. ʏʘʩʪʦ ʚ ʪʘʢʠʭ 

ʽʛʨʘʭ ʻ ʜʞʝʨʝʣʘ ʜʦʭʦʜʫ, ʷʢʽ ʟʘʨʦʙʠʪʠ ʧʝʚʥʫ ʢʽʣʴʢʽʩʪʴ ʤʦʥʝʪ ʟʘ ʧʝʚʥʠʡ ʯʘʩ. 

ʅʘʧʨʠʢʣʘʜ, ʮʝ ʤʦʞʫʪʴ ʙʫʪʠ ʙʫʜʽʚʣʽ, ʬʘʙʨʠʢʠ ʘʙʦ ʬʝʨʤʠ. ʂʦʞʥʝ ʟ ʮʠʭ ʜʞʝʨʝʣ 

ʟʙʽʣʴʰʫʻ ʩʫʤʫ ʟʘʨʦʙʣʝʥʦʾ ʚʘʣʶʪʠ ʟʘ 1 ʜʨʫʛʠʡ. ɸʣʝ ʚʘʨʪʽʩʪʴ ʙʫʜʽʚʝʣʴ ʪʘʢʦʞ 

ʟʨʦʩʪʘʻ ʚ ʛʝʦʤʝʪʨʠʯʥʽʡ ʧʨʦʛʨʝʩʽʾ, ʪʦʤʫ ʧʝʨʝʭʽʜ, ʩʢʘʞʽʤʦ, ʚʽʜ ʙʫʜʽʚʣʽ ʥʘ 

ʪʨʝʪʴʦʤʫ ʨʽʚʥʽ ʜʦ ʙʫʜʽʚʣʽ ʥʘ ʯʝʪʚʝʨʪʦʤʫ ʟʘʡʤʘʻ ʩʪʽʣʴʢʠ ʞ ʯʘʩʫ, ʷʢ ʽʜʫʯʠ ʚʽʜ 

ʧʝʨʰʦʛʦ ʢʦʨʧʫʩʫ ʜʦ ʜʨʫʛʦʛʦ. 

Idle Cosmos Maker: Galaxy Space ʧʨʦʧʦʥʫʻ ʤʦʞʣʠʚʽʩʪʴ ʧʦʙʫʜʫʚʘʪʠ ʮʽʣʽ 

ʛʘʣʘʢʪʠʢʠ, ʟʘʩʝʣʠʪʠ ʾʭ ʧʣʘʥʝʪʘʤʠ, ʧʽʜʥʷʪʠ ʮʽ ʧʣʘʥʝʪʠ ʪʘ ʧʦʰʠʨʠʪʠ ʾʭ ʧʦʧʝʨʝʢ 

ʚʩʝʩʚʽʪʫ. ɻʨʘʶʯʠ ʪʘ ʨʦʟʰʠʨʶʶʯʠ ʩʚʽʡ ʢʦʩʤʦʩ, ʚʠ ʚʽʜʢʨʠʻʪʝ ʥʦʚʽ ʧʣʘʥʝʪʠ, 

ʛʘʣʘʢʪʠʢʠ ʪʘ ʦʥʦʚʣʶʡʪʝ ʩʚʦʾ ʧʨʠʩʢʦʨʶʚʘʯʽ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ɻʨʘʪʠ ʚ ʛʨʫ ʜʫʞʝ ʧʨʦʩʪʦ: ʢʫʧʫʡʪʝ ʩʚʦʾ ʧʣʘʥʝʪʠ, ʦʥʦʚʣʶʡʪʝ ʾʭ ʽ ʚʽʜʢʨʠʚʘʡʪʝ ʥʦʚʽ. 

ʂʦʞʥʘ ʧʣʘʥʝʪʘ ʤʘʻ ʧʘʩʠʚʥʠʡ ʜʦʭʽʜ ʟʘʣʝʞʥʦ ʚʽʜ ʡʦʛʦ ʨʽʚʥʷ, ʘʣʝ ʚʠ ʟʘʚʞʜʠ 

ʤʦʞʝʪʝ ʟʙʽʣʴʰʠʪʠ ʩʚʽʡ Star Dust ʥʘʪʠʩʢʘʶʯʠ ʾʭ ʘʙʦ ʘʢʪʠʚʫʶʯʠ ʜʝʷʢʽ 

ʧʨʠʩʢʦʨʶʚʘʯʽ. ʇʽʜʥʽʤʽʪʴʩʷ ʥʘ ʨʽʚʝʥʴ, ʱʦʙ ʨʦʟʙʣʦʢʫʚʘʪʠ ʥʦʚʽ ʧʣʘʥʝʪʠ, 

ʛʘʣʘʢʪʠʢʠ ʪʘ ʥʝʩʢʽʥʯʝʥʥʽ ʛʦʜʠʥʠ ʚʝʩʝʣʦʛʦ ʬʝʨʤʝʨʩʪʚʘ. ʆʩʦʙʣʠʚʦʩʪʽ: ɼʝʩʷʪʴ 

ʛʘʣʘʢʪʠʢ ʛʦʪʦʚʽ ʙʫʪʠ ʨʦʟʨʦʙʣʝʥʦ, ʜʝʩʷʪʢʠ ʧʣʘʥʝʪ, ʷʢʽ ʤʦʞʥʘ ʤʦʜʝʨʥʽʟʫʚʘʪʠ ʪʘ 

ʨʦʟʚʠʚʘʪʠ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ Star Dust. ɸʢʫʤʫʣʷʪʦʨʥʽ ʧʨʠʩʢʦʨʶʚʘʯʽ ʜʣʷ 

ʰʚʠʜʢʽʩʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ. ʇʨʦʛʨʝʩʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʨʽʚʥʷ ʟ ʦʪʨʠʤʘʥʠʤʠ XP 
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ʢʦʞʥʘ ʚʘʰʘ ʜʽʷ. ʆʬʣʘʡʥ-ʩʠʩʪʝʤʘ ʚʠʥʘʛʦʨʦʜ! ɺʘʰʽ ʧʣʘʥʝʪʠ ʥʝ ʧʝʨʝʩʪʘʶʪʴ 

ʚʠʨʦʙʣʷʪʠ ʟʽʨʢʫ. ʇʨʠʙʠʨʘʡ ʧʠʣ, ʢʦʣʠ ʣʷʛʘʻʰ ʩʧʘʪʠ, ʪʦʤʫ ʟʙʠʨʘʡ ʫʚʝʩʴ ʩʚʽʡ 

ʜʦʭʽʜ, ʢʦʣʠ ʧʨʦʢʠʥʝʰʩʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ɿʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ ʫ Idle Cosmo Maker 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʥʫʪʨʽʰʥʴʦʶ ʩʠʩʪʝʤʦʶ ʟʙʝʨʝʞʝʥʥʷ Unity. `PlayerPrefs` - ʮʝ 

ʢʣʘʩ, ʷʢʠʡ ʟʙʝʨʽʛʘʻ ʥʘʣʘʰʪʫʚʘʥʥʷ ʛʨʘʚʮʷ ʤʽʞ ʩʝʘʥʩʘʤʠ ʛʨʠ. ʎʝ ʤʦʞʝ ʟʙʝʨʽʛʘʪʠ 

ʨʜ̫ʢʦʚʽ, ʧʣʘʚʘʶʯʽ ʪʘ ʮʽʣʽ ʟʥʘʯʝʥʥʷ ʚ ʨʝʻʩʪʨʽ ʧʣʘʪʬʦʨʤʠ ʢʦʨʠʩʪʫʚʘʯʘ. Unity 

ʟʙʝʨʽʛʘʻ ʜʘʥʽ `PlayerPrefs`, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ 

ʧʨʦʛʨʘʤʠ. ʋ ʰʣʷʭʘʭ ʜʦ ʬʘʡʣʽʚ, ʥʘʚʝʜʝʥʠʭ ʥʘ ʮʽʡ ʩʪʦʨʽʥʮʽ, ʟʘʟʥʘʯʝʥʦ ʥʘʟʚʫ 

ʢʦʤʧʘʥʽʾ ʪʘ ʽʤʝʥʽ ʧʨʦʜʫʢʪʫ, ʷʢʽ ʚʠ ʚʩʪʘʥʦʚʠʣʠ ʚ ʥʘʣʘʰʪʫʚʘʥʥʷʭ ʧʨʦʛʨʘʚʘʯʘ 

Unity.  

ʉʪʘʪʠʯʥʽ ʤʝʪʦʜʠ: DeleteAll ï ʚʠʜʘʣʷʻ ʚʩʽ ʢʣʶʯʽ ʪʘ ʟʥʘʯʝʥʥʷ ʟ ʧʘʨʘʤʝʪʨʽʚ. 

ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ ʟ ʦʙʝʨʝʞʥʽʩʪʶ. DeleteKey ɺʠʜʘʣʷʻ ʥʘʜʘʥʠʡ ʢʣʶʯ ʽʟ PlayerPrefs. 

ɿʙʝʨʝʞʝʥʥʷ ʟʘʧʠʩʫʻ ʚʩʽ ʟʤʽʥʝʥʽ ʧʘʨʘʤʝʪʨʠ ʥʘ ʜʠʩʢ. SetFloat ʚʩʪʘʥʦʚʣʶʻ 

ʟʥʘʯʝʥʥʷ float ʜʣʷ ʧʘʨʘʤʝʪʨʘ, ʚʠʟʥʘʯʝʥʦʛʦ ʟʘʜʘʥʠʤ ʢʣʶʯʝʤ. ʂʨʘʱʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ PlayerPrefs.GetFloat, ʱʦʙ ʦʪʨʠʤʘʪʠ ʮʝ ʟʥʘʯʝʥʥʷ. ʇʦʚʝʨʥʝʥʥʷ 

ʟʥʘʯʝʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʢʣʶʯʫ ʫ ʬʘʡʣʽ ʥʘʣʘʰʪʫʚʘʥʴ ʚʽʜʙʫʚʘʻʪʴʩʷ, ʷʢʱʦ ʚʽʥ 

ʧʦʚʝʨʪʘʻ ʟʥʘʯʝʥʥʷ true, ʷʢʱʦ ʟʘʜʘʥʠʡ ʢʣʶʯ ʽʩʥʫʻ ʚ PlayerPrefs, ʽʥʘʢʰʝ SetInt 

ʚʩʪʘʥʦʚʣʶʻ ʦʜʠʥʦʯʥʦʤʫ ʢʣʶʯʫ ʮʽʣʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʘʨʘʤʝʪʨʘ, ʚʠʟʥʘʯʝʥʦʛʦ 

ʜʘʥʠʤ ʢʣʶʯʝʤ. ɺʠ ʤʦʞʝʪʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ PlayerPrefs.GetInt, ʱʦʙ ʦʪʨʠʤʘʪʠ ʮʝ 

ʟʥʘʯʝʥʥʷ. SetString ʚʩʪʘʥʦʚʣʶʻ ʦʜʥʝ ʨʷʜʢʦʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʝʨʝʚʘʛʠ, ʚʠʟʥʘʯʝʥʦʾ 

ʜʘʥʠʤ ʢʣʶʯʝʤ. ɺʠ ʤʦʞʝʪʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ PlayerPrefs.GetString ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʮʴʦʛʦ ʟʥʘʯʝʥʥʷ. 

ʄʝʪʦʜ ʟʘʭʠʩʪʫ ʚʤʽʩʪʫ ʧʽʜ ʯʘʩ ʧʨʦʩʪʦʶ ʛʨʠ. ʍʦʯʘ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʰʠʬʨʫʚʘʥʥʷ, ʱʦʙ ʟʘʭʠʩʪʠʪʠ ʚʘʰʽ ʘʢʪʠʚʠ ʧʽʜ ʯʘʩ ʾʭ ʧʝʨʝʜʘʯʽ, ʢʦʣʠ ʜʘʥʽ ʙʫʜʫʪʴ ʫ 

ʨʫʢʘʭ ʢʣʽʻʥʪʫ, ʤʦʞʥʘ ʟʥʘʡʪʠ ʩʧʦʩʦʙʠ ʟʘʭʦʧʠʪʠ ʚʤʽʩʪ ʫ ʥʠʭ. ʅʘʧʨʠʢʣʘʜ, ʪʘʤ ʻ 

ʽʥʩʪʨʫʤʝʥʪʠ, ʷʢʽ ʤʦʞʫʪʴ ʟʘʧʠʩʫʚʘʪʠ ʪʨʠʚʠʤʽʨʥʽ ʜʘʥʽ ʥʘ ʨʽʚʥʽ ʜʨʘʡʚʝʨʘ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʨʦʙʠʪʠ ʮʝ ʚʠʪʷʛʫʚʘʪʠ ʤʦʜʝʣʽ ʪʘ ʪʝʢʩʪʫʨʠ ʚ ʤʽʨʫ ʾʭ 

ʥʘʜʩʠʣʘʥʥʷ ʚ ʛʨʘʬʽʯʥʠʡ ʧʨʦʮʝʩʦʨ. ɿ ʮʽʻʾ ʧʨʠʯʠʥʠ ʥʘʰʘ ʛʝʥʝʨʘʣʴʥʘ ʧʦʟʠʮʽʷ 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʷʢʱʦ ʢʦʨʠʩʪʫʚʘʯʽ ʥʘʣʘʰʪʦʚʘʥʽ ʚʠʣʫʯʠʪʠ ʚʘʰʽ ʘʢʪʠʚʠ, ʚʦʥʠ 
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ʟʤʦʞʫʪʴ ʮʝ ʟʨʦʙʠʪʠ. ʆʜʥʘʢ ʚʠ ʤʦʞʝʪʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʣʘʩʥʝ ʰʠʬʨʫʚʘʥʥʷ 

ʜʘʥʠʭ ʜʣʷ ʬʘʡʣʽʚ AssetBundle. ʆʜʠʥ ʽʟ ʩʧʦʩʦʙʽʚ ʟʨʦʙʠʪʠ ʮʝ ð ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʪʠʧ TextAsset ʚʘʰʽ ʜʘʥʽ ʫ ʚʠʛʣʷʜʽ ʙʘʡʪʽʚ. ɺʠ ʤʦʞʝʪʝ 

ʟʘʰʠʬʨʫʚʘʪʠ ʩʚʦʾ ʬʘʡʣʠ ʜʘʥʠʭ ʽ ʟʙʝʨʝʛʪʠ ʾʭ ʟʘ ʜʦʧʦʤʦʛʦʶ .bytes ʨʦʟʰʠʨʝʥʥʷ, 

ʷʢʝ Unity ʨʦʟʛʣʷʜʘʪʠʤʝ ʷʢ ʪʠʧ TextAsset. ʇʽʩʣʷ ʽʤʧʦʨʪʫ ʚ ʚʽʜʨʝʜʘʛʦʚʘʥʽ ʬʘʡʣʠ, 

ʦʩʢʽʣʴʢʠ TextAssets ʤʦʞʥʘ ʚʢʣʶʯʠʪʠ ʜʦ ʚʘʰʦʛʦ AssetBundle ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʚ 

ʩʝʨʚʝʨ. ʅʘ ʩʪʦʨʦʥʽ ʢʣʽʻʥʪʘ ʙʫʜʝ ʟʘʚʘʥʪʘʞʝʥʦ AssetBundle ʪʘ ʚʤʽʩʪ 

ʜʝʰʠʬʨʫʻʪʴʩʷ ʟ ʙʘʡʪʽʚ, ʱʦ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ TextAsset. ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʴʦʛʦ 

ʤʝʪʦʜʫ AssetBundles ʥʝ ʟʘʰʠʬʨʦʚʫʶʪʴʩʷ, ʘʣʝ ʜʘʥʽ, ʱʦ ʟʙʝʨʽʛʘʶʪʴʩʷ ʷʢ 

TextAssets, ʻ. ɼʣʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʟʘʰʠʬʨʦʚʘʥʦʛʦ ʬʘʡʣʫ ʟ ʧʘʤ'ʷʪʽ ʙʫʚ 

ʚʠʢʦʨʠʩʪʘʥʠʡ ʤʝʪʦʜ LoadFromMemoryAsync. ʎʷ ʬʫʥʢʮʽʷ ʧʨʠʡʤʘʻ ʤʘʩʠʚ ʙʘʡʪʽʚ, 

ʷʢʠʡ ʤʽʩʪʠʪʴ ʜʘʥʽ AssetBundle. ɿʘ ʙʘʞʘʥʥʷʤ ʤʦʞʥʘ ʪʘʢʦʞ ʧʝʨʝʜʘʪʠ ʟʥʘʯʝʥʥʷ 

CRC, ʷʢʱʦ ʭʦʯʝʪʝ. ʗʢʱʦ ʧʘʢʝʪ LZMA ʩʪʠʩʥʫʪʠʡ, ʧʦʪʨʽʙʥʦ ʨʦʧʘʢʫʚʘʪʠ 

AssetBundle ʧʽʜ ʯʘʩ ʡʦʛʦ ʟʘʚʘʥʪʘʞʝʥʥʷ. ɿʘʚʘʥʪʘʞʫʶʪʴʩʷ ʩʪʠʩʣʽ ʧʘʯʢʠ LZ4 ʚ ʾʭ 

ʩʪʠʩʥʫʪʦʤʫ ʩʪʘʥʽ. 

IEnumerator LoadFromMemoryAsync(string path) 

{  

A s s e t B u n d l e C r e a t e R e q u e s t c r e a t e R e q u e s t = 

AssetBundle.LoadFromMemoryAsync(File.ReadAllBytes(path)); 

yield return createRequest; 

AssetBundle bundle = createRequest.assetBundle; 

var prefab = bundle.LoadAsset<GameObject>("MyObject"); 

Instantiate(prefab); 

}  

Idle gamed ʙʫʚ ʥʘʜʘʥʠʡ ʧʨʠʚʘʪʥʠʡ ʩʝʨʚʝʨ, ʥʘ ʷʢʦʤʫ ʨʦʟʪʘʰʦʚʘʥʽ 

ʟʘʰʠʬʨʦʚʘʥʽ ʘʢʪʠʚʠ. ɼʣʷ ʜʣʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ 

UnityWebRequestAssetBundle. ɺʽʥ ʤʘʻ ʧʝʚʥʠʡ ʚʠʢʣʠʢ API ʤʘʪʠ ʩʧʨʘʚʫ ʟ 

AssetBundles. ɼʣʷ ʧʦʯʘʪʢʫ ʧʦʪʨʽʙʥʦ ʩʪʚʦʨʠʪʠ ʚʝʙ-ʟʘʧʠʪ ʟʘ ʜʦʧʦʤʦʛʦʶ 

UnityWebRequestAssetBundle.GetAssetBundle. ʇʽʩʣʷ ʧʦʚʝʨʥʝʥʥʷ ʟʘʧʠʪʫ 

ʧʝʨʝʜʘʡʪʝ requestobjectintoDownloadHandlerAssetBundle GetContent(UnityWebRe
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questAssetBundle). ʎʝʡ ʚʠʢʣʠʢ GetContent ʧʦʚʝʨʥʝ ʚʘʰ ʦʙô̒ ʢʪ AssetBundle. 

ʊʘʢʦʞ ʧʦʪʨʽʙʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʣʘʩʪʠʚʽʩʪʴ assetBundle ʥʘ ʢʣʘʩ 

DownloadHandlerAssetBundle ʧʽʩʣʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʧʘʢʝʪʘ ʜʣʷ ʟʘʚʘʥʪʘʞʝʥʥʷ 

AssetBundle ʟ ʝʬʝʢʪʠʚʥʽʩʪʶ AssetBundle.LoadFromFile. ʆʩʴ ʧʨʠʢʣʘʜ, ʷʢ 

ʟʘʚʘʥʪʘʞʠʪʠ AssetBundle, ʷʢʠʡ ʤʽʩʪʠʪʴ ʜʚʘ GameObjects, ̔  ʩʪʚʦʨʠʪʠ ʾʭ 

ʝʢʟʝʤʧʣʷʨ. 

ʑʦʙ ʧʦʯʘʪʠ ʮʝʡ ʧʨʦʮʝʩ, ʥʘʤ ʧʨʦʩʪʦ ʧʦʪʨʽʙʥʦ ʚʠʢʣʠʢʘʪʠ 

StartCoroutine(InstantiateObject());  

IEnumerator InstantiateObject()  

{  

string uri = "file:///" + Application.dataPath + "/AssetBundles/" + 

assetBundleName; UnityEngine.Networking.UnityWebRequestAssetBundle request 

= UnityEngine.Networking.UnityWebRequestAssetBundle.GetAssetBundle(uri, 0); 

yield return request.SendWebRequest();  

AssetBundle bundle = DownloadHandlerAssetBundle.GetContent(request);    

GameObject cube = bundle.LoadAsset("Cube");  

GameObject sprite = bundle.LoadAsset("Sprite");  

Instantiate(cube);  

Instantiate(sprite);  

}  

ɺʠʩʥʦʚʢʠ. UNITY3D ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʰʚʠʜʢʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ, 

ʚʩʪʘʥʦʚʠʪʠ ʾʭ ʟʘ ʤʽʩʮʷʤʠ, ʧʦʙʫʜʫʚʘʪʠ ʟʚ'ʷʟʢʠ ʤʽʞ ʥʠʤʠ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʢʦʥʪʝʥʪ ʚʣʘʩʥʦʾ ʨʦʟʨʦʙʢʠ ʘʙʦ ʩʪʦʨʦʥʥʽ ʝʣʝʤʝʥʪʠ. ʊʘʢʦʞ ʥʘʜʘʻ ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ 

ʤʝʪʦʜʠ ʟʙʝʨʝʞʝʥʥʷ, ʰʠʬʨʫʚʘʥʥʷ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʚʠʣʫʯʝʥʥʷ ʘʩʩʝʪʽʚ. 
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ʇʆʈɯɺʅʗʃʔʅʀʁ ɸʅɸʃɯɿ ʄɽʊʆɼɯɺ ɿɸʍʀʉʊʋ ʆʉʆɹʀʉʊʀʍ ɼɸʅʀʍ 

ʂʆʈʀʉʊʋɺɸʏɯɺ ɺ ʉʀʉʊɽʄɸʍ ɼʆʇʆɺʅɽʅʆɰ ʈɽɸʃʔʅʆʉʊɯ 

 

ɭʣʽʩʪʨʘʪʦʚ ʄʠʢʠʪʘ ɺʷʯʝʩʣʘʚʦʚʠʯ 

ʩʪʫʜʝʥʪ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʨʘʜʽʦʝʣʝʢʪʨʦʥʽʢʠ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɿ ʧʦʯʘʪʢʫ 1990-ʭ ʨʦʢʽʚ ʚʠʱʘ ʦʩʚʽʪʘ ʝʢʩʧʝʨʠʤʝʥʪʫʻ ʟ VR, ʷʢʝ ʻ 

ʢʦʤʧôʶʪʝʨʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʱʦ ʽʤʽʪʫʻ ʨʝʘʣʽʩʪʠʯʥʠʡ ʜʦʩʚʽʜ. ʆʜʥʘʢ ʽʩʪʦʨʠʯʥʦ 

ʩʢʣʘʣʦʩʷ ʪʘʢ, ʱʦ ʮʽ ʟʫʩʠʣʣʷ ʙʫʣʠ ʟʦʩʝʨʝʜʞʝʥʽ ʥʘ ʚʝʣʠʢʠʭ ʧʨʦʩʪʦʨʦʚʠʭ 

ʩʠʩʪʝʤʘʭ, ʢʝʨʦʚʘʥʠʭ ʜʝʩʷʪʢʘʤʠ ʜʠʩʧʣʝʾʚ ʪʘ ʢʦʤʧ'ʶʪʝʨʽʚ (ʥʘʧʨʠʢʣʘʜ, 

ʩʝʨʝʜʦʚʠʱʽ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ CAVE). ʆʩʢʽʣʴʢʠ ʮʽ ʟʫʩʠʣʣʷ ʙʫʣʠ 

ʥʘʜʟʚʠʯʘʡʥʦ ʜʦʨʦʛʠʤʠ ʽ ʜʣʷ ʾʭ ʨʦʙʦʪʠ ʧʦʪʨʽʙʥʽ ʙʫʣʠ ʝʢʩʧʝʨʪʠ, ʾʭ ʨʦʟʛʦʨʪʘʥʥʷ ʚ 

ʧʝʨʰʫ ʯʝʨʛʫ ʦʙʤʝʞʫʚʘʣʦʩʴ ʚʝʣʠʢʠʤʠ ʥʘʫʢʦʚʠʤʠ ʫʩʪʘʥʦʚʘʤʠ. AR, ʷʢʠʡ 

ʧʨʦʧʦʥʫʻ ʞʠʚʠʡ ʧʦʛʣʷʜ ʥʘ ʬʽʟʠʯʥʝ, ʨʝʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʱʦ ʤʘʻ ʜʦʧʦʚʥʝʥʽ 

ʢʦʤʧ'ʶʪʝʨʦʤ ʝʣʝʤʝʥʪʠ, ʙʫʚ ʮʽʢʘʚʠʤ, ʦʩʢʽʣʴʢʠ ɯʚʘʥ ʉʘʟʝʨʣʝʥʜ ʟ ɻʘʨʚʘʨʜʘ 

ʩʪʚʦʨʠʚ ʝʣʝʤʝʥʪʘʨʥʫ ʛʘʨʥʽʪʫʨʫ AR ʚ 1968 ʨʦʮʽ. ʆʜʥʘʢ AR ʚʘʞʢʦ ʚʧʨʦʚʘʜʠʪʠ, ʽ 

ʥʝʦʙʭʽʜʥʘ ʦʙʯʠʩʣʶʚʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ, ʧʨʦʩʪʦʨʦʚʝ 3D-ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʪʘ ʪʝʭʥʦʣʦʛʽʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʙʫʣʠ ʽʩʪʦʨʠʯʥʦ ʥʝʜʦʩʪʘʪʥʽʤʠ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʷʢʽʩʥʦʛʦ ʜʦʩʚʽʜʫ AR. 

ɿ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʪʘ ʨʦʟʚʠʪʢʦʤ ʩʤʘʨʪʬʦʥʽʚ, ʘ ʧʽʟʥʽʰʝ - ʟ Hololens ʪʘ 

Oculus Rift, ʪʝʭʥʦʣʦʛʽʷ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ, ʷʢʘ ʢʦʣʠʩʴ ʟʜʘʚʘʣʘʩʴ ʜʝʱʦ ʚ 

ʜʘʣʝʢʦʤʫ ʤʘʡʙʫʪʥʴʦʤʫ, ʩʪʘʣʘ ʤʦʞʣʠʚʦʶ ʽ ʧʦʯʘʣʘ ʨʦʟʚʠʚʘʪʠʩʷ. ʇʦʪʨʽʙʝʥ ʙʫʚ 

ʯʘʩ, ʱʦʙ ʟʨʦʟʫʤʽʪʠ ʦʩʥʦʚʠ, ʘʣʝ ʟʘʨʘʟ ʨʦʟʨʦʙʢʘ ʜʦʜʘʪʢʘ ʟ ʜʦʧʦʚʥʝʥʦʶ 

ʨʝʘʣʴʥʽʩʪʶ ʥʝ ʩʪʘʥʦʚʠʪʴ ʚʝʣʠʢʠʭ ʧʨʦʙʣʝʤ. ʎʽ ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʪʴ ʨʦʟʨʦʙʣʷʪʠ 

ʢʦʤʝʨʮʽʡʥʽ ʜʦʜʘʪʢʠ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ, ʷʢʽ ʧʨʠʥʝʩʫʪʴ ʟʥʘʯʥʫ ʢʦʨʠʩʪʴ 

ʙʘʛʘʪʴʦʤ ʢʦʨʠʩʪʫʚʘʯʘʤ. ʆʜʥʘʢ ʮʽ ʪʝʭʥʦʣʦʛʽʾ ʤʦʞʫʪʴ ʪʘʢʦʞ ʥʝʩʪʠ 

ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʫ ʢʦʤʧ'ʶʪʝʨʥʫ ʙʝʟʧʝʢʫ ʪʘ ʨʠʟʠʢʠ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ. 

ʇʦʧʝʨʝʜʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʩʬʝʨʽ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʨʽʜʢʦ ʨʦʟʛʣʷʜʘʣʠ ʮʽ 

ʧʨʦʙʣʝʤʠ. ɿʘʤʽʩʪʴ ʪʦʛʦ, ʱʦʙ ʯʝʢʘʪʠ, ʧʦʢʠ ʮʽ ʪʝʭʥʦʣʦʛʽʾ ʧʦʚʥʽʩʪʶ ʜʦʟʨʽʶʪʴ, ʘ 
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ʧʦʪʽʤ ʨʝʪʨʦʘʢʪʠʚʥʦ ʥʘʤʘʛʘʪʠʩʷ ʨʦʟʨʦʙʠʪʠ ʛʘʨʘʥʪʽʾ ʙʝʟʧʝʢʠ ʪʘ 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ, ʷ ʩʪʚʝʨʜʞʫʶ, ʱʦ ʟʘʨʘʟ ʩʘʤʝ ʯʘʩ ʨʦʟʛʣʷʥʫʪʠ ʧʠʪʘʥʥʷ ʙʝʟʧʝʢʠ 

ʪʘ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ, ʪʦʜʽ ʷʢ ʪʝʭʥʦʣʦʛʽʾ ʚʩʝ ʱʝ ʤʦʣʦʜʽ ʪʘ ʧʦʜʘʪʣʠʚʽ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʈʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʾ ʟʤʽʰʘʥʦʾ ʨʝʘʣʴʥʦʩʪʽ (MR) ʟʘʨʘʟ 

ʥʘʙʠʨʘʻ ʦʙʝʨʪʽʚ ʟʘʚʜʷʢʠ ʧʨʦʛʨʝʩʫ ʚ ʦʙʣʘʩʪʽ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫ, ʟôʻʜʥʘʥʥʷ 

ʩʝʥʩʦʨʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ ʨʝʘʣʽʩʪʠʯʥʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ. ʆʩʢʽʣʴʢʠ ʙʽʣʴʰʽʩʪʴ 

ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʨʦʟʨʦʙʦʢ ʟʦʩʝʨʝʜʞʝʥʘ ʥʘ ʚʠʢʦʥʘʥʥʽ ʦʙʽʮʷʥʦʢ MR, ʣʠʰʝ ʜʝʷʢʽ 

ʨʦʟʨʦʙʥʠʢʠ ʧʨʘʮʶʶʪʴ ʥʘʜ ʥʘʩʣʽʜʢʘʤʠ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ. ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʚʠʩʚʽʪʣʠʪʠ ʨʠʟʠʢʠ ʪʘ 

ʜʦʩʣʽʜʠʪʠ ʦʩʪʘʥʥʽ ʨʦʟʨʦʙʢʠ MR ʫ ʩʬʝʨʽ ʙʝʟʧʝʢʠ ʪʘ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ. ɿʦʢʨʝʤʘ, 

ʙʫʜʝ ʧʝʨʝʨʘʭʦʚʘʥʦ ʪʘ ʨʦʟʛʣʷʥʫʪʦ ʨʽʟʥʽ ʧʽʜʭʦʜʠ ʜʦ ʟʘʭʠʩʪʫ, ʷʢʽ ʙʫʣʠ 

ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʪʘ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽ 

ʜʘʥʠʭ ʫ MR. 

ɿ ʮʽʻʶ ʤʝʪʦʶ ʮʷ ʨʦʙʦʪʘ ʨʦʙʠʪʴ ʪʘʢʽ ʚʥʝʩʢʠ: 

ī ʅʘʜʘʻ ʢʘʪʝʛʦʨʠʟʘʮʽʶ ʨʽʟʥʠʭ ʨʦʙʽʪ, ʦʨʽʻʥʪʦʚʘʥʫ ʥʘ ʜʘʥʽ, ʷʢʘ ʢʣʘʩʠʬʽʢʫʻ 

ʾʭ ʥʘ ʧ'ʷʪʴ ʦʩʥʦʚʥʠʭ ʘʩʧʝʢʪʽʚ, ʘ ʪʘʢʦʞ ʥʘ ʧʽʜʢʘʪʝʛʦʨʽʾ, ʽ ʧʨʝʜʩʪʘʚʣʷʻ ʟʘʛʘʣʴʥʽ 

ʩʠʩʪʝʤʥʽ ʙʣʦʢ-ʩʭʝʤʠ, ʱʦʙ ʦʭʦʧʠʪʠ ʨʽʟʥʽ ʤʝʭʘʥʽʟʤʠ ʟʘʭʠʩʪʫ. 

ī ɺʢʣʶʯʘʻ ʜʦʙʽʨʢʫ ʽʥʰʠʭ ʨʝʣʝʚʘʥʪʥʠʭ ʨʦʙʽʪ, ʷʢʽ ʥʝ ʦʙʦʚôʷʟʢʦʚʦ 

ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʟʤʽʰʘʥʫ ʨʝʘʣʴʥʽʩʪʴ, ʘʣʝ, ʷʢ ʦʯʽʢʫʻʪʴʩʷ, ʙʫʜʫʪʴ ʧʦʚôʷʟʘʥʽ ʟ 

ʤʽʨʢʫʚʘʥʥʷʤʠ ʙʝʟʧʝʢʠ ʪʘ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ MR ʘʙʦ ʻ ʯʘʩʪʠʥʦʶ ʮʠʭ ʤʽʨʢʫʚʘʥʴ. 

ī ʅʘʨʝʰʪʽ, ʚʠʟʥʘʯʘʻ ʮʽʣʴʦʚʽ ʚʣʘʩʪʠʚʦʩʪʽ ʙʝʟʧʝʢʠ ʪʘ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʮʠʭ 

ʧʽʜʭʦʜʽʚ ʽ ʧʨʝʜʩʪʘʚʣʷʻ ʾʭ ʫ ʟʚʝʜʝʥʽʡ ʪʘʙʣʠʮʽ, ʱʦʙ ʧʦʢʘʟʘʪʠ ʨʦʟʧʦʜʽʣ ʩʪʨʘʪʝʛʽʡ 

ʟʘʭʠʩʪʫ ʤʽʞ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. 

ʄʘʪʝʨʽʘʣ ʽ ʤʝʪʦʜʠ. ʄʠ ʚʠʚʦʜʠʤʦ ʚʣʘʩʪʠʚʦʩʪʽ ʙʝʟʧʝʢʠ ʪʘ 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʟ ʪʨʴʦʭ ʤʦʜʝʣʝʡ ʪʘ ʦʙ'ʻʜʥʫʻʤʦ ʾʭ, ʱʦʙ ʦʪʨʠʤʘʪʠ ʚʩʝʦʩʷʞʥʫ 

ʤʦʜʝʣʴ, ʥʘ ʦʩʥʦʚʽ ʷʢʦʾ ʤʠ ʤʦʞʝʤʦ ʧʦʩʠʣʘʪʠʩʷ ʘʙʦ ʢʚʘʣʽʬʽʢʫʚʘʪʠ ʨʽʟʥʽ ʧʽʜʭʦʜʠ 

(ʷʢ ʟʘʭʠʩʥʽ, ʪʘʢ ʽ ʥʘʩʪʫʧʘʣʴʥʽ ʩʪʨʘʪʝʛʽʾ), ʷʢʽ ʦʙʛʦʚʦʨʶʚʘʪʠʤʫʪʴʩʷ ʚ ʮʴʦʤʫ ʦʛʣʷʜʽ. 

ʅʘ ʨʠʩʫʥʢʫ 1 ʥʘʚʝʜʝʥʦ ʪʨʠʥʘʜʮʷʪʴ ʦʙ'ʻʜʥʘʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʙʝʟʧʝʢʠ ʪʘ 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʟ Microsoft Security Development Lifecycle, PriS ʪʘ LINDDUN 

ʪʘ ʚʽʜʧʦʚʽʜʥʽ ʾʤ ʟʘʛʨʦʟʠ. 
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ʈʠʩ. 1. ʇʦʻʜʥʘʥʥʷ ʟʘʛʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʙʝʟʧʝʢʠ ʪʘ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʪʘ 

ʚʽʜʧʦʚʽʜʥʠʭ ʾʤ ʟʘʛʨʦʟ 

ʇʝʨʰʽ ʰʽʩʪʴ - ʮʝ ʚʣʘʩʪʠʚʦʩʪʽ ʙʝʟʧʝʢʠ, ʽʥʰʽ ʚʚʘʞʘʶʪʴʩʷ ʚʣʘʩʪʠʚʦʩʪʷʤʠ 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ. ɺʣʘʩʪʠʚʽʩʪʴ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʻ ʻʜʠʥʦʶ ʟʘʛʘʣʴʥʦʶ ʩʝʨʝʜ 

ʪʨʴʦʭ ʤʦʜʝʣʝʡ ʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʚʣʘʩʪʠʚʽʩʪʴ ʙʝʟʧʝʢʠ ʪʘ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ. 

ʆʯʝʚʠʜʥʦ, ʱʦ ʦʩʢʽʣʴʢʠ SDL Microsoft ʦʨʽʻʥʪʦʚʘʥʘ ʥʘʩʘʤʧʝʨʝʜ ʥʘ ʙʝʟʧʝʢʫ, ʚʩʽ 

ʧʦʚ'ʷʟʘʥʽ ʟ ʥʠʤ ʚʣʘʩʪʠʚʦʩʪʽ ʥʘʮʽʣʝʥʽ ʥʘ ʙʝʟʧʝʢʫ. PriS ʤʘʻ ʧʨʠʙʣʠʟʥʦ 

ʟʙʘʣʘʥʩʦʚʘʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, 

ʚʣʘʩʪʠʚʦʩʪʽ LINDUNN ʥʘʮʽʣʝʥʽ ʥʘ ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ ʽ ʜʘʣʽ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ 

ʞʦʨʩʪʢʫ ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ (ʚʽʜ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʜʦ ʧʨʘʚʜʦʧʦʜʽʙʥʦʛʦ 

ʟʘʧʝʨʝʯʝʥʥʷ) ʪʘ ʤ'ʷʢʫ ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ (ʜʚʽ ʥʠʞʥʽ ʚʣʘʩʪʠʚʦʩʪʽ). ɺʘʞʣʠʚʦ 

ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʜʝʷʢʽ ʚʣʘʩʪʠʚʦʩʪʽ ʙʝʟʧʝʢʠ, ʥʘʚʧʘʢʠ, ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʟʘʛʨʦʟʠ 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ, ʪʘʢʽ ʷʢ ʥʝʤʦʞʣʠʚʽʩʪʴ ʚʽʜʤʦʚʠ ʚʽʜ ʘʚʪʦʨʩʪʚʘ ʪʘ ʧʨʘʚʜʦʧʦʜʽʙʥʝ 

ʟʘʧʝʨʝʯʝʥʥʷ. ʎʝ ʧʽʜʢʨʝʩʣʶʻ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʨʽʦʨʠʪʝʪʘʭ, ʷʢʽ ʦʨʛʘʥʽʟʘʮʽʷ, 

ʢʦʨʠʩʪʫʚʘʯ ʘʙʦ ʟʘʮʽʢʘʚʣʝʥʘ ʦʩʦʙʘ ʤʦʞʫʪʴ ʥʘʜʘʪʠ ʮʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ ʘʙʦ 

ʚʠʤʦʛʘʤ. ʆʜʥʘʢ ʮʽ ʚʣʘʩʪʠʚʦʩʪʽ ʥʝ ʦʙʦʚ'ʷʟʢʦʚʦ ʻ ʚʟʘʻʤʦʚʠʢʣʶʯʥʠʤʠ ʪʘ ʤʦʞʫʪʴ 

ʙʫʪʠ ʙʘʞʘʥʠʤʠ ʦʜʥʦʯʘʩʥʦ. 

ʅʘ ʨʠʩʫʥʢʫ 2 ʧʦʢʘʟʘʥʽ ʢʘʪʝʛʦʨʽʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʟʘʛʨʦʟ ʟ ʾʭ ʧʦʜʘʣʴʰʠʤʠ 

ʧʽʜʢʘʪʝʛʦʨʽʷʤʠ.  
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ʈʠʩ. 2. ʆʨʽʻʥʪʦʚʘʥʘ ʥʘ ʜʘʥʽ ʢʘʪʝʛʦʨʠʟʘʮʽʷ ʨʽʟʥʠʭ ʨʦʙʽʪ ʯʠ ʧʽʜʭʦʜʽʚ 

ʫ ʩʬʝʨʽ ʙʝʟʧʝʢʠ ʪʘ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ 

ʜʣʷ ʟʤʽʰʘʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʪʘ ʧʦʚ'ʷʟʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

1) Input Protection (ʟʘʭʠʩʪ ʚʚʝʜʝʥʥʷ). ʎʷ ʧʝʨʰʘ ʢʘʪʝʛʦʨʽʷ ʟʦʩʝʨʝʜʞʝʥʘ ʥʘ 

ʧʨʦʙʣʝʤʘʭ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʪʘ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʜʘʥʠʭ, ʷʢʽ ʟʙʠʨʘʶʪʴʩʷ 

ʪʘ ʚʚʦʜʷʪʴʩʷ ʥʘ ʧʣʘʪʬʦʨʤʫ MR. 

2) Data Protection (ʟʘʭʠʩʪ ʜʘʥʠʭ). ʇʽʩʣʷ ʚʠʷʚʣʝʥʥʷ, ʜʘʥʽ ʟʘʟʚʠʯʘʡ 

ʟʙʠʨʘʶʪʴʩʷ ʩʠʩʪʝʤʦʶ ʜʣʷ ʾʭ ʦʙʨʦʙʢʠ. ɼʣʷ ʟʘʭʠʩʪʫ ʜʘʥʠʭ ʽʩʥʫʻ ʜʦʚʛʠʡ ʧʝʨʝʣʽʢ 

ʚʣʘʩʪʠʚʦʩʪʝʡ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʨʦʟʛʣʷʥʫʪʠ, ʟʦʢʨʝʤʘ ʮʽʣʽʩʥʽʩʪʴ, ʜʦʩʪʫʧʥʽʩʪʴ, 

ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ, ʥʝʟʚôʷʟʥʽʩʪʴ, ʘʥʦʥʽʤʥʽʩʪʴ ʽ ʧʩʝʚʜʦʥʽʤʥʽʩʪʴ, ʘ ʪʘʢʦʞ 

ʜʦʩʪʦʚʽʨʥʝ ʟʘʧʝʨʝʯʝʥʥʷ. 

3) Output Protection (ʟʘʭʠʩʪ ʚʠʚʦʜʫ). ʇʽʩʣʷ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʧʨʦʛʨʘʤʠ 

ʥʘʜʩʠʣʘʶʪʴ ʚʠʭʽʜʥʽ ʜʘʥʽ ʥʘ ʧʨʠʩʪʨʽʡ ʟʤʽʰʘʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʘʙʦ 

ʚʽʟʫʘʣʽʟʘʮʽʾ. ʎʽʣʽʩʥʽʩʪʴ, ʜʦʩʪʫʧʥʽʩʪʴ ʪʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʦʣʽʪʠʮʽ, ʘ ʪʘʢʦʞ 

ʚʣʘʩʪʠʚʦʩʪʽ ʥʘʜʽʡʥʦʩʪʽ ʮʠʭ ʚʠʭʦʜʽʚ ʤʘʶʪʴ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʽ. ɺʩʝ ʮʝ ʩʣʽʜ 

ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʟʘʭʠʩʪʽ ʚʠʭʦʜʫ. 

4) User Interaction Protection (ʟʘʭʠʩʪ ʚʽʜ ʚʟʘʻʤʦʜʽʾ ʟ ʢʦʨʠʩʪʫʚʘʯʝʤ). MR 

ʦʙ'ʻʜʥʫʻ ʘʙʦ ʚʢʣʶʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʰʠʭ ʽʥʪʝʨʬʝʡʩʽʚ ʟʯʠʪʫʚʘʥʥʷ ʪʘ 

ʚʽʜʦʙʨʘʞʝʥʥʷ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʽʤʝʨʩʠʚʥʫ ʚʟʘʻʤʦʜʽʶ. ʇʦʜʽʙʥʦ ʜʦ ʟʘʭʠʩʪʫ 

ʜʘʥʠʭ, ʽʩʥʫʻ ʨʷʜ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʟʘʭʠʩʪʫ ʚʟʘʻʤʦʜʽʾ, ʘ ʩʘʤʝ: 

ʥʝʚʽʜʤʦʚʥʽʩʪʴ, ʘʚʪʦʨʠʟʘʮʽʷ, ʘʫʪʝʥʪʠʬʽʢʘʮʽʷ, ʽʜʝʥʪʠʬʽʢʘʮʽʷ, ʘ ʪʘʢʦʞ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʦʣʽʪʠʮʽ ʪʘ ʟʛʦʜʽ. 

5) Device Protection (ɿʘʭʠʩʪ ʧʨʠʩʪʨʦʶ). ʎʷ ʦʩʪʘʥʥʷ ʢʘʪʝʛʦʨʽʷ ʟʦʩʝʨʝʜʞʝʥʘ 

ʥʘ ʬʘʢʪʠʯʥʦʤʫ ʬʽʟʠʯʥʦʤʫ ʧʨʠʩʪʨʦʾ ʄR, ʘ ʪʘʢʦʞ ʥʘ ʬʽʟʠʯʥʠʭ ʽʥʪʝʨʬʝʡʩʘʭ ʚʭʦʜʫ 
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ʪʘ ʚʠʭʦʜʫ ʮʠʭ ʧʨʠʩʪʨʦʾʚ. ʋ ʙʽʣʴʰ ʰʠʨʦʢʦʤʫ ʩʝʥʩʽ, ʥʝʷʚʥʦ ʟʘʭʠʱʘʻ ʜʘʥʽ, ʷʢʽ 

ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ ʨʝʰʪʫ ʯʦʪʠʨʴʦʭ ʘʩʧʝʢʪʽʚ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʟʘʭʠʩʪ ʥʘ ʨʽʚʥʽ 

ʧʨʠʩʪʨʦʶ. ɸʫʪʝʥʪʠʬʽʢʘʮʽʷ, ʘʚʪʦʨʠʟʘʮʽʷ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʻ ʦʜʥʠʤʠ ʟ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʘʭʠʩʪʫ ʧʨʠʩʪʨʦʶ. ʅʘ ʨʠʩʫʥʢʫ 3 ʪʘ ʥʘ ʨʠʩʫʥʢʫ 4 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʟʘʛʘʣʴʥʝ ʧʦʨʽʚʥʷʥʥʷ ʫʩʽʭ ʧʽʜʭʦʜʽʚ ʟʘʭʠʩʪʫ ʥʘ ʦʩʥʦʚʽ ʪʦʛʦ, ʷʢʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʙʝʟʧʝʢʠ ʪʘ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʚʦʥʠ ʨʦʟʛʣʷʜʘʶʪʴ ʽ ʚ ʷʢʽʡ ʤʽʨʽ, ʷʢʽ 

ʤʦʞʫʪʴ ʙʫʪʠ ʟʥʘʯʥʠʤʠ, ʯʘʩʪʢʦʚʠʤʠ ʘʙʦ ʥʽʷʢʠʤʠ. 

 

ʈʠʩ. 3. ʂʦʨʦʪʢʠʡ ʚʠʢʣʘʜ ʧʽʜʭʦʜʽʚ MR, ʘ ʪʘʢʦʞ ʚʣʘʩʪʠʚʦʩʪʝʡ ʙʝʟʧʝʢʠ ʽ 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ, ʱʦ ʚʨʘʭʦʚʫʶʪʴʩʷ ʢʦʞʥʠʤ ʧʽʜʭʦʜʦʤ ʽ ʚ ʷʢʽʡ ʤʽʨʽ 

 

ʈʠʩ. 4. ʂʦʨʦʪʢʠʡ ʚʠʢʣʘʜ ʧʽʜʭʦʜʽʚ MR, ʘ ʪʘʢʦʞ ʚʣʘʩʪʠʚʦʩʪʝʡ ʙʝʟʧʝʢʠ ʽ 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ, ʱʦ ʚʨʘʭʦʚʫʶʪʴʩʷ ʢʦʞʥʠʤ ʧʽʜʭʦʜʦʤ ʽ ʚ ʷʢʽʡ ʤʽʨʽ 
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ʉʪʫʧʽʥʴ ʢʦʞʥʦʛʦ ʧʽʜʭʦʜʫ ʙʫʣʘ ʘʙʦ çè ï ʩʫʪʪʻʚʘ, çè ï ʯʘʩʪʢʦʚʘ, ʘʙʦ 

ʥʝ ʚʨʘʭʦʚʫʚʘʣʘ ʚʣʘʩʪʠʚʦʩʪʽ ʙʝʟʧʝʢʠ ʪʘ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ. ʎʽ ʧʽʜʭʦʜʠ ʙʫʣʠ 

ʟʘʩʪʦʩʦʚʘʥʽ ʜʦ ʢʦʥʪʝʢʩʪʫ çÿè ï MR, ʢʦʥʪʝʢʩʪʫ çÀè ï ʧʨʦʪʦ-MR ʘʙʦ ʢʦʥʪʝʢʩʪʫ 

çǓè ï ʥʝ-MR. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʂʘʪʝʛʦʨʠʟʘʮʽʷ ʧʝʚʥʦʶ ʤʽʨʦʶ 

ʣʦʢʘʣʽʟʫʚʘʣʘ ʮʽʣʴʦʚʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʘ ʧʽʜʭʦʜʘʤʠ. ʈʘʟʦʤ ʧʝʨʰʽ ʪʨʠ ʢʘʪʝʛʦʨʽʾ 

ʦʨʽʻʥʪʦʚʘʥʽ ʧʨʠʙʣʠʟʥʦ ʥʘ ʙʽʣʴʰʽʩʪʴ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʘʣʝ ʜʝʱʦ ʩʭʠʣʷʶʪʴʩʷ ʜʦ 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ, ʦʩʦʙʣʠʚʦ ʜʣʷ ʧʽʜʭʦʜʽʚ ʜʦ ʟʘʭʠʩʪʫ ʚʚʝʜʝʥʥʷ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, 

ʜʚʽ ʦʩʪʘʥʥʽ ʢʘʪʝʛʦʨʽʾ ʙʫʣʠ ʙʽʣʴʰʝ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʙʝʟʧʝʢʫ, ʦʩʦʙʣʠʚʦ ʜʣʷ 

ʩʪʨʘʪʝʛʽʡ ʟʘʭʠʩʪʫ ʧʨʠʩʪʨʦʾʚ. ʅʘ ʨʠʩʫʥʢʫ 5 ʥʘʦʯʥʦ ʧʦʢʘʟʘʥʦ ʨʦʟʧʦʜʽʣ ʧʽʜʭʦʜʽʚ 

ʩʝʨʝʜ ʪʨʠʥʘʜʮʷʪʠ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʚʽʜʩʦʨʪʦʚʘʥʠʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʭ ʢʘʪʝʛʦʨʽʾ. ɿʘ 

ʚʠʥʷʪʢʦʤ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ, ʥʘʡʙʽʣʴʰ ʮʽʣʴʦʚʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʻ ʘʚʪʦʨʠʟʘʮʽʷ, 

ʥʝʚʠʷʚʣʝʥʽʩʪʴ ʽ ʥʝʩʧʦʩʪʝʨʝʞʣʠʚʽʩʪʴ. ʅʘʩʪʫʧʥʠʤʠ ʟʘ ʥʘʡʙʽʣʴʰʦʶ ʤʝʪʦʶ ʻ 

ʧʦʽʥʬʦʨʤʦʚʘʥʽʩʪʴ ʧʨʦ ʚʤʽʩʪ, ʜʦʪʨʠʤʘʥʥʷ ʧʦʣʽʪʠʢʠ ʪʘ ʟʛʦʜʠ. 

 

ʈʠʩ. 5. ʈʦʟʧʦʜʽʣ ʢʘʪʝʛʦʨʽʡ ʤʽʞ ʪʨʠʥʘʜʮʷʪʴʤʘ ʚʣʘʩʪʠʚʦʩʪʷʤʠ 

ʆʪʞʝ, ʟ ʮʴʦʛʦ ʚʽʟʫʘʣʽʟʦʚʘʥʦʛʦ ʛʨʘʬʽʢʘ ʩʪʘʻ ʦʯʝʚʠʜʥʠʤ, ʱʦ ʧʽʜʭʦʜʠ ʜʦ 

ʟʘʭʠʩʪʫ ʜʦʩʽ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʥʝ ʤʘʶʪʴ ʧʦʣʦʞʝʥʴ ʱʦʜʦ ʥʝʟʚôʷʟʥʦʩʪʽ ʪʘ 

ʧʨʘʚʜʦʧʦʜʽʙʥʦʛʦ ʟʘʧʝʨʝʯʝʥʥʷ. ʅʝ ʜʠʚʥʦ, ʱʦ ʧʽʜʭʦʜʠ ʜʦ ʟʘʭʠʩʪʫ ʜʘʥʠʭ (ʷʢʽ ʚ 

ʦʩʥʦʚʥʦʤʫ ʻ ʟʘʛʘʣʴʥʠʤʠ, ʥʝ ʦʨʽʻʥʪʦʚʘʥʠʤʠ ʥʘ MR) ʻ ʪʠʤʠ, ʷʢʽ ʚ ʧʝʨʰʫ ʯʝʨʛʫ 

ʥʘʮʽʣʝʥʽ ʥʘ ʮʽ ʜʚʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʻ ʯʫʜʦʚʘ ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʪʠ 

ʪʘ ʨʦʟʨʦʙʣʷʪʠ ʩʪʨʘʪʝʛʽʾ MR, ʷʢʽ ʥʘʮʽʣʝʥʽ ʥʘ ʥʠʭ ʧʦʚʝʨʭ ʷʚʥʦ ʮʽʣʴʦʚʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʩʥʫʶʯʠʭ ʧʽʜʭʦʜʽʚ. 

ɺʠʩʥʦʚʢʠ. ɹʫʣʦ ʨʦʟʛʣʷʥʫʪʦ ʨʽʟʥʽ ʚʽʜʦʤʽ ʪʘ ʧʨʠʭʦʚʘʥʽ ʨʠʟʠʢʠ ʙʝʟʧʝʢʠ ʪʘ 
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ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ, ʧʦʚôʷʟʘʥʽ ʟ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ MR, ʽ ʟʽʙʨʘʥʦ 

ʚʠʯʝʨʧʥʫ ʢʦʣʝʢʮʽʶ ʧʽʜʭʦʜʽʚ ʜʦ ʙʝʟʧʝʢʠ ʪʘ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʱʦʜʦ MR ʪʘ 

ʧʦʚôʷʟʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɹʫʣʦ ʚʠʟʥʘʯʝʥʦ ʧôʷʪʴ ʘʩʧʝʢʪʽʚ ʟʘʭʠʩʪʫ ʽ ʢʣʘʩʠʬʽʢʦʚʘʥʦ 

ʧʽʜʭʦʜʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʮʠʭ ʧôʷʪʠ ʘʩʧʝʢʪʽʚ. ʂʨʽʤ ʪʦʛʦ, ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ, ʥʘ ʷʢʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʙʝʟʧʝʢʠ ʪʘ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʩʧʨʷʤʦʚʘʥʽ ʧʽʜʭʦʜʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʩʧʠʩʦʢ ʽʟ ʪʨʠʥʘʜʮʷʪʠ ʚʽʜʦʤʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ʋ ʧʦʜʘʣʴʰʦʤʫ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʽ ʮʽ 

ʚʣʘʩʪʠʚʦʩʪʽ, ʱʦʙ ʧʨʝʜʩʪʘʚʠʪʠ ʚʠʩʦʢʦʨʽʚʥʝʚʠʡ ʦʧʠʩ ʧʽʜʭʦʜʽʚ ʽ ʚʠʢʦʨʠʩʪʘʥʦ ʡʦʛʦ 

ʜʣʷ ʾʭ ʧʦʨʽʚʥʷʥʥʷ. ʉʝʨʝʜ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʦʢʨʽʤ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ, ʘʚʪʦʨʠʟʘʮʽʷ ʪʘ 

ʥʝʚʠʷʚʣʝʥʽʩʪʴ ʙʫʣʠ ʥʘʡʙʽʣʴʰ ʮʽʣʴʦʚʠʤʠ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʚʽʜʩʫʪʥʽ ʽʥʰʽ ʚʣʘʩʪʠʚʦʩʪʽ, 

ʪʘʢʽ ʷʢ ʥʝʧʨʠʜʘʪʥʽʩʪʴ ʟʚôʷʟʢʫ ʪʘ ʚʽʨʦʛʽʜʥʝ ʟʘʧʝʨʝʯʝʥʥʷ. ʊʦʤʫ ʜʦʮʽʣʴʥʦ 

ʨʦʟʨʦʙʣʷʪʠ, ʜʦʩʣʽʜʞʫʚʘʪʠ ʪʘ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʤʝʭʘʥʽʟʤʠ ʙʝʟʧʝʢʠ ʪʘ 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ, ʷʢʽ ʤʦʞʥʘ ʽʥʪʝʛʨʫʚʘʪʠ ʟ ʽʩʥʫʶʯʠʤʠ ʪʘ ʤʘʡʙʫʪʥʽʤʠ ʩʠʩʪʝʤʘʤʠ 

MR, ʚ ʪʦʡ ʯʘʩ ʷʢ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʩʝ ʱʝ ʥʝ ʧʦʰʠʨʝʥʽ. 
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ʄʆɼɽʃʖɺɸʅʅʗ ʊɽʏɯɰ ʊʈʀɺʀʄɯʈʅʆɻʆ ɺôʗɿʂʆɻʆ 

ʊʋʈɹʋʃɽʅʊʅʆɻʆ ʇʆʊʆʂʋ ɺ ʂɸʅɸʃɸʍ ɺʆɼʆʄɽʊʅʆɻʆ ɼɺʀɻʋʅɸ 

ʐɺʀɼʂɯʉʅʆɻʆ ʂɸʊɽʈʋ 

 

ɭʨʦʬʻʻʚʘ ɸʣʽʥʘ ɸʥʘʪʦʣʽʾʚʥʘ 

ʢ.ʪ.ʥ., ʩʪ.ʚʠʢʣʘʜʘʯ 

ʢʘʬʝʜʨʠ ʝʣʝʢʪʨʦʪʝʭʥʽʢʠ ʪʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ 

ʂʽʨʪʦʢʘ ʄʠʢʠʪʘ ʆʣʝʛʦʚʠʯ 

ʤʘʛʽʩʪʨ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ çɻʽʜʨʦʝʥʝʨʛʝʪʠʢʘè 

ɿʘʧʦʨʽʟʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʅʝʦʙʭʽʜʥʽʩʪʴ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ ʨʫʰʽʾʚ ʩʫʯʘʩʥʠʭ 

ʰʚʠʜʢʽʩʥʠʭ ʩʫʜʝʥ ʦʙʫʤʦʚʣʝʥʘ ʧʽʜʚʠʱʝʥʥʷʤ ʚʠʤʦʛ ʜʦ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʫʩʪʘʥʦʚʦʢ. ɽʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʛʨʝʙʥʠʭ ʛʚʠʥʪʽʚ ʟʥʠʞʫʻʪʴʩʷ ʥʘ 

ʚʠʩʦʢʠʭ ʰʚʠʜʢʦʩʪʷʭ ʨʫʭʫ (ʚʽʜ 50 ʜʦ 60 ʢʤ/ʛʦʜ), ʘ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʦʙʤʽʣʽʣʠʭ 

ʽ ʟʘʩʤʽʯʝʥʠʭ ʚʦʜʦʡʤʘʭ ʩʪʘʻ, ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ, ʥʝʤʦʞʣʠʚʠʤ ʘʙʦ 

ʥʝʙʝʟʧʝʯʥʠʤ ʜʣʷ ʞʠʪʪʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ 

ʚʦʜʦʤʝʪʥʦʛʦ ʨʫʰʽʷ, ʘ ʪʘʢʦʞ ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʠʢʠ 3D-ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʙʦʯʦʛʦ 

ʧʨʦʮʝʩʫ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʻ ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ. 

ʎʽʣʴ ʨʦʙʦʪʠ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʢʘ ʢʦʤʧôʶʪʝʨʥʦʾ ʤʦʜʝʣʽ 

ʚʦʜʦʤʝʪʥʦʛʦ ʨʫʰʽʷ ʧʘʪʨʫʣʴʥʦʛʦ ʛʣʽʩʫʶʯʦʛʦ ʢʘʪʝʨʘ çʆʨʣʘʥè ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʩʣʘʙʢʠʭ ʤʽʩʮʴ ʡʦʛʦ ʥʘʩʦʩʫ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʈʦʙʦʪʘ ʷʚʣʷʻ ʩʦʙʦʶ ʘʥʘʣʽʪʠʯʥʝ ʪʘ ʝʤʧʽʨʠʯʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʝ ʚʠʢʦʥʘʥʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ Solid Works Flow Simulation, ʷʢʠʡ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʦʩʥʦʚʽ ʤʝʪʦʜʫ ʢʽʥʮʝʚʠʭ ʝʣʝʤʝʥʪʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɺ ʢ̫ʦʩʪʽ ʦʙ'ʻʢʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʨʘʥʽ 

ʛʽʜʨʦʜʠʥʘʤʽʯʥʽ ʧʨʦʮʝʩʠ, ʱʦ ʧʨʦʪʽʢʘʶʪʴ ʚ ʩʫʜʥʦʚʦʤʫ ʨʫʰʽʾ ʧʘʪʨʫʣʴʥʦʛʦ 

ʛʣʽʩʫʶʯʦʛʦ ʢʘʪʝʨʫ ʧʨʦʝʢʪʫ çʆʨʣʘʥè, ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʷʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ 

ʨʠʩ 1. 
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ʈʠʩ. 1. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʧʘʪʨʫʣʴʥʦʛʦ ʛʣʽʩʫʶʯʦʛʦ ʢʘʪʝʨʫ ʧʨʦʻʢʪʫ çʆʨʣʘʥè 

ʂʦʥʩʪʨʫʢʮʽʷ ʚʦʜʦʤʝʪʥʦʛʦ ʨʫʰʽʷ ʢʘʪʝʨʫ ʷʚʣʷʻ ʩʦʙʦʶ ʩʫʢʫʧʥʽʩʪʴ ʨʷʜʫ 

ʨʫʭʦʤʠʭ ʽ ʥʝʨʫʭʦʤʠʭ ʝʣʝʤʝʥʪʽʚ. ʇʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʙʫʣʠ ʚʟʷʪʽ ʜʦ ʫʚʘʛʠ ʚʩʽ 

ʝʣʝʤʝʥʪʠ, ʷʢʽ ʤʦʞʫʪʴ ʚʧʣʠʥʫʪʠ ʥʘ ʛʽʜʨʦʜʠʥʘʤʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʧʦʪʦʢʫ. ɼʣʷ 

ʩʪʚʦʨʝʥʥʷ ʩʢʣʘʜʘʣʴʥʦʾ ʤʦʜʝʣʽ ʽ ʾʾ ʩʢʣʘʜʦʚʠʭ ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʧʨʦʛʨʘʤʥʠʡ 

ʢʦʤʧʣʝʢʩ ʉɸʇʈ ʚʽʜ ʢʦʤʧʘʥʽʾ SolidWorks Corporation. ʇʨʦʮʝʩ ʤʦʜʝʣʶʚʘʥʥʷ ʙʫʚ 

ʨʦʟʜʽʣʝʥʠʡ ʥʘ ʧ'ʷʪʴ ʢʣʶʯʦʚʠʭ ʝʪʘʧʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʝʣʝʤʝʥʪʽʚ ʚʦʜʦʤʝʪʥʦʛʦ 

ʨʫʰʽʷ: ʚʦʜʦʚʽʜ; ʨʦʙʦʯʝ ʢʦʣʝʩʦ ʟ ʚʘʣʦʤ; ʘʧʘʨʘʪ ʚʠʧʨʷʤʣʷʥʥʷ; ʩʦʧʣʦʚʠʡ ʘʧʘʨʘʪ; 

ʨʝʚʝʨʩʠʚʥʦ-ʨʫʣʴʦʚʠʡ ʧʨʠʩʪʨʽʡ (ʦʜʥʘ ʟ ʡʦʛʦ ʩʢʣʘʜʦʚʠʭ). ʊʨʠʚʠʤʽʨʥʘ ʤʦʜʝʣʴ 

ʚʦʜʦʤʝʪʥʦʛʦ ʨʫʰʽʷ ʟ ʨʦʟʥʝʩʝʥʠʤʠ ʜʝʪʘʣʷʤʠ ʽ ʚ ʟʙʽʨʮʽ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʽʜʧʦʚʽʜʥʦ 

ʥʘ ʨʠʩ.2 ʪʘ ʨʠʩ.3.  

 

ʈʠʩ. 2. ʊʨʠʚʠʤʽʨʥʘ ʤʦʜʝʣʴ ʚʦʜʦʤʝʪʥʦʛʦ ʨʫʰʽʷ ʟ ʨʦʟʥʝʩʝʥʠʤʠ ʜʝʪʘʣʷʤʠ 

 

ʈʠʩ. 3. ʊʨʠʚʠʤʽʨʥʘ ʤʦʜʝʣʴ ʚʦʜʦʤʝʪʥʦʛʦ ʨʫʰʽʷ ʚ ʟʙʽʨʮʽ 

ɼʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʪʝʯʽʾ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ trial ʚʝʨʩʽʷ ʧʨʦʛʨʘʤʠ 

SolidWorks Flow Simulation. ɻʨʘʥʠʯʥʽ ʫʤʦʚʠ ʟʘʜʘʚʘʣʠʩʴ ʥʘ ʚʭʦʜʽ, ʚʠʭʦʜʽ, ʩʪʽʥʢʠ 
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ʨʽʜʠʥʠ ʽ ʥʘ ʦʙʝʨʪʦʚʦʤʫ ʚʘʣʫ ʟ ʨʦʙʦʯʠʤ ʢʦʣʝʩʦʤ. ʅʘ ʧʦʚʝʨʭʥʽ ʚʭʦʜʫ ʚʦʜʠ ʚ 

ʚʦʜʦʟʘʙʨ̔ʥʠʢ ʟʘʜʘʚʘʚʩʷ ʪʠʧ ʧʦʚʝʨʭʥʽ Inlet ʽ ʤʘʩʦʚʘ ʚʠʪʨʘʪʘ. ʅʘ ʧʦʚʝʨʭʥʽ ʚʠʭʦʜʫ 

ʟ ʩʦʧʣʘ ʟʘʜʘʚʘʚʩʷ ʪʠʧ ʧʦʚʝʨʭʥʽ Outlet ʽ ʦʧʦʨʥʠʡ ʪʠʩʢ 175 ʙʘʨ. ʅʘ ʪʚʝʨʜʠʭ 

ʩʪʽʥʢʘʭ ʟʘʜʘʚʘʣʘʩʴ ʚʽʜʩʫʪʥʽʩʪʴ ʧʨʠʣʠʧʘʥʥʷ ʨʽʜʠʥʠ (ʙʝʟ ʰʦʨʩʪʢʦʩʪʽ). ʅʘ 

ʦʙʝʨʪʦʚʦʤʫ ʚʘʣʫ ʟ ʨʦʙʦʯʠʤ ʢʦʣʝʩʦʤ ʟʘʜʘʚʘʣʘʩʴ ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʨʦʪʦʨʘ ʽ ʚʽʩʴ 

ʦʙʝʨʪʘʥʥʷ. ʇʽʩʣʷ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʚ SolidWorks Flow Simulation ʦʪʨʠʤʘʥʦ 

ʨʦʟʧʦʜʽʣ ʰʚʠʜʢʦʩʪʝʡ ʚ ʣʽʥʽʷʭ ʩʪʨʫʤʫ ʨʦʙʦʯʦʛʦ ʪʽʣʘ ʧʨʦʻʢʪʦʚʘʥʦʛʦ ʨʫʰʽʷ, ʷʢʠʡ 

ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 4. ɿʘ ʜʘʥʠʤ ʨʠʩʫʥʢʦʤ ʚʠʜʥʦ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ ʚʦʜʠ, 

ʷʢʘ ʚʠʰʪʦʚʭʫʻʪʴʩʷ ʟ ʩʦʧʣʘ ʩʪʘʥʦʚʠʪʴ 211 ʤ/ʩ. 

 

ʈʠʩ. 4. ʈʦʟʧʦʜʽʣ ʰʚʠʜʢʦʩʪʝʡ ʚ ʣʽʥʽʷʭ ʪʦʢʫ ʨʦʙʦʯʦʛʦ ʪʽʣʘ 

ʈʦʟʧʦʜʽʣ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦ ʨʦʙʦʯʦʤʫ ʢʦʣʝʩʫ ʚʦʜʦʤʝʪʥʦʛʦ ʨʫʰʽʷ ʟʦʙʨʘʞʝʥʦ 

ʥʘ ʨʠʩ 5. ɿ ʨʠʩʫʥʢʫ ʚʠʜʥʦ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʝʨʝʛʨʽʚʫ ʧʦʚʝʨʭʦʥʴ 

ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʟʘʜʥʽʡ ʯʘʩʪʠʥʽ ʣʦʧʘʪʦʢ ʨʦʙʦʯʦʛʦ ʢʦʣʝʩʘ.  

 

ʈʠʩ. 5. ʈʦʟʧʦʜʽʣ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦ ʨʦʙʦʯʦʤʫ ʢʦʣʝʩʫ ʚʦʜʦʤʝʪʥʦʛʦ ʨʫʰʽʷ 

ʅʘʡʙʽʣʴʰ ʧʨʦʙʣʝʤʥʠʤʠ ʜʽʣʷʥʢʘʤʠ ʚ ʨʫʰʽʾ ʻ ʜʽʣʷʥʢʠ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ 

ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʻʶ ʪʫʨʙʫʣʝʥʪʥʦʩʪʽ (ʧʨʠ ʤʽʥʽʤʘʣʴʥʽʡ ʝʥʝʨʛʽʾ ʜʠʩʠʧʘʮʽʾ). 
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ʈʦʟʧʦʜʽʣ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ ʪʫʨʙʫʣʝʥʪʥʦʩʪʽ ʧʦ ʧʝʨʝʪʠʥʫ ʚʦʜʦʤʝʪʥʦʛʦ ʨʫʰʽʷ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 6. ʗʢ ʚʠʜʥʦ ʟ ʜʘʥʦʛʦ ʨʠʩʫʥʢʫ, ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʜʦ 844 

ɼʞ/ʢʛ ʢʽʥʝʪʠʯʥʘ ʝʥʝʨʛʽʷ ʪʫʨʙʫʣʝʥʪʥʦʩʪʽ ʜʦʩʷʛʘʻ ʚ ʩʦʧʣʦʚʦʤʫ ʘʧʘʨʘʪʽ. ʇʨʠ 

ʮʴʦʤʫ ʝʥʝʨʛʽʷ ʜʠʩʠʧʘʮʽʾ ʜʦʨʽʚʥʶʻ ʥʫʣʶ. ʆʪʞʝ ʩʦʧʣʦʚʠʡ ʘʧʘʨʘʪ ʻ ʥʘʡʙʽʣʴʰ 

ʧʨʦʙʣʝʤʥʠʤ ʤʽʩʮʝʤ ʫ ʜʘʥʦʤʫ ʨʫʰʽʾ. 

 

ʈʠʩ. 6. ʊʫʨʙʫʣʝʥʪʥʘ ʢʽʥʝʪʠʯʥʘ ʝʥʝʨʛʽʷ ʚ ʧʝʨʝʨʽʟʽ ʚʦʜʦʤʝʪʥʦʛʦ ʨʫʰʽʷ 

ɺʠʩʥʦʚʢʠ. ʈʦʟʨʦʙʣʝʥʘ ʪʨʠʚʠʤʽʨʥʘ ʛʝʦʤʝʪʨʠʯʥʘ ʤʦʜʝʣʴ ʚʦʜʦʤʝʪʥʦʛʦ 

ʨʫʰʽʷ, ʱʦ ʚʢʣʶʯʘʻ ʩʧʨʦʝʢʪʦʚʘʥʝ ʨʦʙʦʯʝ ʢʦʣʝʩʦ, ʚʦʜʦʚʽʜ ʽ ʨʝʘʢʪʠʚʥʝ ʩʦʧʣʦ. 

ʆʩʪʘʥʥʻ ʨʦʙʦʯʝ ʢʦʣʝʩʦ ʤʘʻ ʧʨʦʪʦʯʥʫ ʯʘʩʪʠʥʫ ʦʩʝʜʽʘʛʦʥʘʣʴʥʦʛʦ ʪʠʧʫ, ʷʢʘ ʻ 

ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʜʣʷ ʚʦʜʦʤʝʪʥʦʛʦ ʨʫʰʽʷ, ʦʩʢʽʣʴʢʠ ʚ ʪʘʢʦʤʫ ʨʦʙʦʯʦʤʫ ʢʦʣʝʩʽ 

ʤʦʞʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʙʽʣʴʰ ʚʠʩʦʢʽ ʟʥʘʯʝʥʥʷ ʥʘʧʦʨʫ, ʧʨʠ ʚʠʩʦʢʦʤʫ ʂʂɼ, 

ʧʦʨʽʚʥʷʥʦ ʟ ʦʩʴʦʚʠʤʠ ʨʦʙʦʯʠʤʠ ʢʦʣʝʩʘʤʠ ʥʘʩʦʩʫ. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʤʝʪʦʜ 

ʧʨʦʬʽʣʶʚʘʥʥʷ ʧʨʦʩʪʦʨʦʚʠʭ ʣʦʧʘʪʝʡ ʦʩʝʜʽʘʛʦʥʘʣʴʥʠʭ ʨʦʙʦʯʠʭ ʢʦʣʝʩ ʜʦʟʚʦʣʷʻ 

ʚʨʘʭʦʚʫʚʘʪʠ ʢʨʠʚʠʟʥʫ ʣʽʥʽʡ ʧʦʪʦʢʫ ʽ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʠʪʠ ʟʘʢʨʫʪʢʫ ʽ ʨʦʙʦʪʫ 

ʫʟʜʦʚʞ ʧʦʟʜʦʚʞʥʴʦʾ ʦʩʽ, ʱʦ, ʚ ʢʽʥʮʝʚʦʤʫ ʨʘʭʫʥʢʫ, ʟʘʙʝʟʧʝʯʫʻ ʤʘʢʩʠʤʘʣʴʥʠʡ 

ʂʂɼ ʥʘʩʦʩʫ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ ʚʦʜʦʤʝʪʥʦʛʦ ʨʫʰʽʷ 

ʚʩʪʘʥʦʚʣʝʥʦ ʱʦ, ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʜʦ 844 ɼʞ/ʢʛ ʢʽʥʝʪʠʯʥʘ ʝʥʝʨʛʽʷ 

ʪʫʨʙʫʣʝʥʪʥʦʩʪʽ ʜʦʩʷʛʘʻ ʚ ʩʦʧʣʦʚʦʤʫ ʘʧʘʨʘʪʽ. ʇʨʠ ʮʴʦʤʫ ʝʥʝʨʛʽʷ ʜʠʩʠʧʘʮʽʾ 

ʜʦʨʽʚʥʶʻ ʥʫʣʶ. ʆʪʞʝ ʩʦʧʣʦʚʠʡ ʘʧʘʨʘʪ ʻ ʥʘʡʙʽʣʴʰ ʧʨʦʙʣʝʤʥʠʤ ʤʽʩʮʝʤ ʫ 

ʜʘʥʦʤʫ ʨʫʰʽʾ. ɼʣʷ ʧʦʣʽʧʰʝʥʥʷ ʂʂɼ ʚʦʜʦʤʝʪʥʦʛʦ ʨʫʰʽʷ ʢʘʪʝʨʫ çʆʨʣʘʥè 

ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʨʦʟʨʦʙʠʪʠ ʥʦʚʠʡ ʩʦʧʣʦʚʠʡ ʘʧʘʨʘʪ ʪʘ ʦʧʪʠʤʽʟʫʚʘʪʠ ʡʦʛʦ ʟʘ 

ʢʦʝʬʽʮʽʻʥʪʦʤ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʦʧʦʨʫ. 

  



247 

ʇʈʆɽʂʊʋɺɸʅʅʗ ʅɽʏɯʊʂʆɻʆ ʈɽɻʋʃʗʊʆʈɸ ʊɸ ɸʅɸʃɯɿ ʂɽʈʋʖʏʀʍ 

ɺʇʃʀɺɯɺ ʅɸ ʇʈʆʎɽʉ ʋ ʇɽʏɯ ʂɸʊɸʃɯʊʀʏʅʆɻʆ ʈʀʌʆʈʄɯʅɻʋ 

 

ʂʦʚʘʣʝʚʩʴʢʠʡ ɺʘʣʝʨʽʡ ʄʠʭʘʡʣʦʚʠʯ 

ʢ. ʪ. ʥ., ʜʦʮʝʥʪ 

ɹʠʰʦʚʝʮʴ ɼʤʠʪʨʦ ʉʝʨʛʽʡʦʚʠʯ 

ʤʘʛʽʩʪʨ 

ʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ 

ʽʤ. ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ./Introductions.  ʊʨʫʙʯʘʩʪʘ ʧʽʯ ʜʚʦʩʝʢʮʽʡʥʘ ʽ ʨʝʘʢʮʽʡʥʘ ʻ ʚʘʞʣʠʚʠʤ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʘʧʘʨʘʪʦʤ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʚʽʜʧʦʚʽʜʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʫ ʧʨʦʮʝʩʽʚ ʚ 

ʩʭʝʤʽ ʘʧʘʨʘʪʽʚ ʢʘʪʘʣʽʪʠʯʥʦʛʦ ʨʠʬʦʨʤʽʥʛʫ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ [1]. ʊʘʢʠʤ ʯʠʥʦʤ 

ʧʨʦʮʝʩ ʫ ʨʝʘʢʮʽʡʥʽʡ ʧʝʯʽ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʦ ʚʽʜʜʽʣʝʥʥʷ ʧʝʨʰʦʯʝʨʛʦʚʦʛʦ 

ʦʯʠʱʝʥʥʷ ʚʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ (ʙʝʥʟʠʥʫ ʧʨʷʤʦʾ ʛʦʥʢʠ ʘʙʦ ʣʽʛʨʦʾʥʫ) ʚʽʜ ʜʦʤʽʰʦʢ 

ʩʽʨʢʠ ʜʦ ʥʝʦʙʭʽʜʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (ʨʠʩ. 1). 

 

ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʚʽʜʜʽʣʝʥʥʷ ʟ ʦʯʠʱʝʥʥʷ ʙʝʥʟʠʥʽʚ ʚʽʜ ʩʽʨʢʠ: 

ʊʆ1 ï ʪʝʧʣʦʦʙʤʽʥʥʠʢ; ʇ1 ï ʜʚʦʩʝʢʮʽʡʥʘ ʨʝʘʢʮʽʡʥʘ ʪʨʫʙʯʘʩʪʘ ʧʽʯ; 

ʈɻ1 ï ʨʝʘʢʪʦʨ ʛʽʜʨʦʦʯʠʱʝʥʥʷ; ʍ1 ï ʭʦʣʦʜʠʣʴʥʠʢ; ʉ1 ï ʩʝʧʘʨʘʪʦʨ 
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ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʥʝʯʽʪʢʦʛʦ ʨʝʛʫʣʷʪʦʨʘ ʙʫʣʠ 

ʘʥʘʣʽʪʠʯʥʠʤ ʤʝʪʦʜʦʤ ʨʦʟʨʘʭʦʚʘʥʽ ʩʪʘʪʠʯʥʽ ʪʘ ʜʠʥʘʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʝʯʽ ʇ1 ʪʘ 

ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʽ ʤʦʞʣʠʚʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʪʘ 

ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʝʢʩʧʝʨʪʥʦʾ ʩʠʩʪʝʤʠ ʟ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʽ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʪʘʥʫ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʘʧʘʨʘʪʫ. ʊʘʢʦʞ ʚʠʟʥʘʯʝʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʨʝʘʢʮʽʡʥʦʾ ʪʨʫʙʯʘʩʪʦʾ ʧʝʯʽ ʜʦʟʚʦʣʠʣʠ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʟ ʥʝʯʽʪʢʠʤ ʨʝʛʫʣʷʪʦʨʦʤ ʚʠʷʚʠʪʠ ʥʘʡʙʽʣʴʰ ʩʫʪʪʻʚʽ ʟʤʽʥʥʽ ʪʘ 

ʬʘʢʪʦʨʠ ʚʧʣʠʚʫ ʥʘ ʧʨʦʮʝʩ ʦʯʠʱʝʥʥʷ ʩʠʨʦʚʠʥʠ C2. 

ʄʝʪʘ ʨʦʙʦʪʠ./Aim. ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʜʣʷ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʧʨʦʮʝʩʦʤ  

ʨʝʘʢʮʽʡʥʦʾ ʪʨʫʙʯʘʩʪʦʾ ʧʝʯʽ ʫ ʩʭʝʤʽ ʧʨʦʮʝʩʽʚ ʢʘʪʘʣʽʪʠʯʥʦʛʦ ʨʠʬʦʨʤʽʥʛʫ 

ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʤʘʪʝʨʽʘʣ ʜʣʷ ʧʝʨʰʦʾ ʟʘʜʘʯʽ ʩʠʥʪʝʟʫ ʥʝʯʽʪʢʦʛʦ 

ʨʝʛʫʣʷʪʦʨʘ ʽ ʜʣʷ ʜʨʫʛʦʾ ʟʘʜʘʯʽ, ʧʦʚôʷʟʘʥʦʾ ʟ ʘʥʘʣʽʟʦʤ ʦʮʽʥʢʠ ʜʦʩʪʦʚʽʨʥʦʩʪʽ 

ʨʦʟʨʘʭʦʚʘʥʠʭ ʟʥʘʯʝʥʴ ʢʝʨʫʶʯʠʭ ʚʧʣʠʚʽʚ ʥʝʯʽʪʢʦʛʦ ʨʝʛʫʣʷʪʦʨʘ ʥʘ ʪʝʭʥʦʣʦʛʽʯʥʠʡ 

ʧʨʦʮʝʩ ʫ ʘʧʘʨʘʪʫ ʇ1. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ./Materials and methods. ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʬʘʢʪʦʨʠ 

ʚʧʣʠʚʽʚ ʽ ʟʙʫʨʝʥʴ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʝʢʩʧʝʨʪʥʫ ʩʠʩʪʝʤʫ ʟ ʧʘʨʘʤʝʪʨʘʤʠ: ʚʠʪʨʘʪʘ FC1 

ʩʠʨʦʚʠʥʠ ʉ1 ʪʘ ʚʠʪʨʘʪʘ ʧʨʦʜʫʢʪʽʚ ʛʦʨʽʥʥʷ Fʇɻ1, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʘʚʘʨʽʡʥʽʩʪʴ 

ʧʨʦʮʝʩʫ ʚ ʧʝʯʽ. ɿʥʘʯʝʥʥʷ ʜʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʻ ʭʘʨʘʢʪʝʨʥʠʤʠ ʜʣʷ ʫʩʧʽʰʥʦʛʦ 

ʧʨʦʭʦʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʟʘ ʥʦʨʤʘʤʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʨʝʛʣʘʤʝʥʪʫ ʽ ʚʦʥʠ ʥʘʡʙʽʣʴʰʝ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʘʚʘʨʽʡʥʽʩʪʴ ʧʨʦʮʝʩʫ, ʘ ʩʘʤʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ ʩʠʨʦʚʠʥʠ ʉ3 ʥʘ 

ʚʠʭʦʜʽ ʧʝʯʽ ʽ ʷʢʘ ʤʘʻ ʫʪʨʠʤʫʚʘʪʠʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 280 ÁC ʜʦ 310 ÁC. ʅʘ ʟʥʘʯʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʩʠʨʦʚʠʥʠ ʉ3 ʚʧʣʠʚʘʻ ʧʦʯʘʪʢʦʚʘ ʚʠʪʨʘʪʘ ʩʠʨʦʚʠʥʠ ʉ1 (ʚʦʥʘ 

ʚʠʟʥʘʯʘʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʽʚ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʭʝʤʠ) ʪʘ ʟʥʘʯʝʥʥʷ ʚʠʪʨʘʪʠ 

ʧʨʦʜʫʢʪʽʚ ʛʦʨʽʥʥʷ, ʷʢʠʤʠ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʝʨʝʜʘʯʘ ʧʦʪʦʢʫ ʪʝʧʣʘ ʜʣʷ ʥʘʛʨʽʚʫ 

ʩʠʨʦʚʠʥʽ ʢʦʥʚʝʢʮʽʡʥʠʤ ʪʝʧʣʦʦʙʤʽʥʦʤ. ɿʥʘʯʝʥʥʷ ʚʠʪʨʘʪ ʫ ʧʘʨʘʤʝʪʨʽʚ ʉ1 ʪʘ Fʇɻ1 

ʨʝʛʫʣʶʶʪʴʩʷ ʚ ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʨʝʞʠʤʽ ʽ ʤʘʶʪʴ ʥʘʡʙʽʣʴʰʠʡ ʧʦʢʘʟʥʠʢ 

ʽʤʦʚʽʨʥʦʩʪʽ ʘʚʘʨʽʾ ʱʦ ʧʨʠʯʠʥʠʪʴ ʟʫʧʠʥʝʥʥʷ ʚʩʴʦʛʦ ʧʨʦʮʝʩʫ ʢʘʪʘʣʽʪʠʯʥʦʛʦ 

ʨʠʬʦʨʤʽʥʛʫ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ. ʇʨʠ ʨʽʰʝʥʥʽ ʟʘʜʘʯʽ ʩʠʥʪʝʟʫ ʥʝʯʽʪʢʦʛʦ ʨʝʛʫʣʷʪʦʨʘ 

ʜʣʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʘʧʘʨʘʪʫ ʇ1 ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ ʧʨʠʢʣʘʜʥʘ ʧʨʦʛʨʘʤʘ 

MATLAB  ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʨʦʙʦʪʠ [4]. ɼʣʷ ʬʦʨʤʘʣʽʟʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ 
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ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʧʨʦʮʝʩʦʤ ʇ1 ʥʘ ʦʩʥʦʚʽ ʥʝʯʽʪʢʦʾ ʣʦʛʽʢʠ ʙʫʣʦ 

ʨʦʟʨʦʙʣʝʥʦ ʜʝʨʝʚʦ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ ʜʣʷ ʩʭʝʤʠ ʧʨʦʮʝʩʽʚ ʢʘʪʘʣʽʪʠʯʥʦʛʦ 

ʨʠʬʦʨʤʽʥʛʫ, ʬʨʘʛʤʝʥʪ ʷʢʦʛʦ ʟʦʙʨʘʞʝʥʦ ʥʘ (ʨʠʩ. 2). ʇʦ ʚʠʟʥʘʯʝʥʠʤ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʘʨʘʤʝʪʨʘʤ ʚʠʢʦʥʫʚʘʣʦʩʴ ʧʨʦʝʢʪʫʚʘʥʥʷ ʥʝʯʽʪʢʦʾ ʩʠʩʪʝʤʠ 

ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ Tʉ3 ʥʘ ʚʠʭʦʜʽ ʟ ʪʨʫʙʯʘʩʪʦʾ ʧʝʯʽ ʟ ʚʧʣʠʚʦʤ ʚʠʪʨʘʪʠ ʉ1 

ʪʘ ʚʠʪʨʘʪʠ ʧʨʦʜʫʢʪʽʚ ʛʦʨʽʥʥʷ Fʇɻ1 ʥʘ ʚʭʦʜʽ ʫ ʨʝʘʢʮʽʡʥʫ ʧʽʯ ʇ1. 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʩʠʨʦʚʠʥʘ (ʉ3) 

Tʉ3< 280 ÁC

ʇʦʨʫʰʝʥʥʷ 

ʇʨʦʮʝʩʫ ʫ ʧʽʯʮʽ  (ʇ1)

ɺʠʪʨʘʪʘ ʧʨʦʜʫʢʪʽʚ ʛʦʨʽʥʥʷ

Fʇɻ1 < 4500 ʤ3/ʛʦʜ

ʈʝʢʦʤʝʥʜʘʮʽʾ:

1. ɿʙʽʣʴʰʠʪʠ ʚʠʪʨʘʪʫ 

ʧʨʦʜʫʢʪʽʚ ʛʦʨʽʥʥʷ (ʇɻ1) ʥʘ 

ʚʭʦʜʽ ʚ ʧʽʯ (ʇ1)

ɺʠʪʨʘʪʘ ʩʠʨʦʚʠʥʠ ʉ1

Fʉ1 > 21 ʤ3/ʛʦʜ

ʈʝʢʦʤʝʥʜʘʮʽʾ:

1. ɿʤʝʥʰʠʪʠ ʚʠʪʨʘʪʫ 

ʩʠʨʦʚʠʥʠ (ʉ1)

 

ʈʠʩ. 2. ʌʨʘʛʤʝʥʪ ʜʝʨʝʚʘ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ ʫ ʧʨʦʮʝʩʫ ʦʯʠʱʝʥʥʷ ʙʝʥʟʠʥʽʚ 

ʚʽʜ ʩʽʨʢʠ ʽ ʙʘʟʠ ʧʨʘʚʠʣ ʜʣʷ ʩʠʩʪʝʤʠ fuzzy-controller  ʟ ʥʝʯʽʪʢʠʤ ʨʝʛʫʣʷʪʦʨʦʤ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʦʮʝʩʫ ʚ ʘʧʘʨʘʪʫ ʇ1 

ɼʘʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʧʝʯʽ ʇ1 ʙʫʣʦ ʦʙʨʘʥʦ ʫ ʟʚôʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʚʝʩʴ 

ʧʦʜʘʣʴʰʠʡ ʧʨʦʮʝʩ ʢʘʪʘʣʽʪʠʯʥʦʛʦ ʨʠʬʦʨʤʽʥʛʫ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʩʠʨʦʚʠʥʫ ʟ ʟʘʚʜʘʥʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ, ʘ ʦʩʥʦʚʥʠʤ ʬʘʢʪʦʨʦʤ ʱʦ ʥʘ ʥʝʾ ʚʧʣʠʚʘʻ ʮʝ 

ʻ ʟʥʘʯʝʥʥʷ ʚʠʪʨʘʪʠ ʧʨʦʜʫʢʪʽʚ ʛʦʨʽʥʥʷ ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʚʽʜ ʟʤʽʰʫʚʘʥʥʷ ʛʘʟʽʚ ʟ 

ʧʦʚʽʪʨʷʤ. ɼʣʷ ʩʠʥʪʝʟʫ ʥʝʯʽʪʢʦʛʦ ʨʝʛʫʣʷʪʦʨʘ ʙʫʣʠ ʦʙʨʘʥʽ ʪʘʢʠ ʣʽʥʛʚʽʩʪʠʯʥʽ 

ʟʤʽʥʥʽ: 

- ɺʠʪʨʘʪʘ ʧʨʦʜʫʢʪʽʚ ʛʦʨʽʥʥʷ Fʇɻ1; 

- ʊʝʤʧʝʨʘʪʫʨʘ Tʉ3 ʩʠʨʦʚʠʥʠ ʉ3. 
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ɼʣʷ ʦʙʨʘʥʠʭ ʣʽʥʛʚʽʩʪʠʯʥʠʭ ʟʤʽʥʥʠʭ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʪʝʨʤʠ ʪʘ ʬʫʥʢʮʽʾ 

ʥʘʣʝʞʥʦʩʪʽ. ʇʝʨʰʘ ʮʝ ʪʝʤʧʝʨʘʪʫʨʠ ʩʠʨʦʚʠʥʠ Tʉ3 ʚ ʤʝʞʘʭ 280é310 ÁC ʚʽʜ 

ʨʝʛʣʘʤʝʥʪʦʚʘʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʘ ʩʘʤʝ çʥʠʟʴʢʘè, çʥʦʨʤʘʣʴʥʘè, çʚʠʩʦʢʘè. ʆʧʠʰʝʤʦ 

ʮʶ ʟʤʽʥʥʫ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

                                                                           ʥʠʟʴʢʘ 

ʃʽʥʛʚʽʩʪʠʯʥʘ ʟʤʽʥʥʘ: <ʊʝʤʧʝʨʘʪʫʨʘ; ʥʦʨʤʘʣʴʥʘ; 280 < Tʉ3 Ò 310> 

                                                                                   ʚʠʩʦʢʘ 

ɼʨʫʛʘ ʮʝ ʚʠʪʨʘʪʘ ʧʨʦʜʫʢʪʽʚ ʛʦʨʽʥʥʷ Fʇɻ1 ʚ ʤʝʞʘʭ ʚʽʜ 4500é5500 ʤ3 / ʛʦʜ . 

                                                                             ʤʘʣʘ  

ʃʽʥʛʚʽʩʪʠʯʥʘ ʟʤʽʥʥʘ: <ɺʠʪʨʘʪʘ; ʥʦʨʤʘʣʴʥʘ; 4500 < Fʇɻ1 Ò 5500> 

                                                                          ʚʝʣʠʢʘ  

ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʙʫʣʠ ʧʦʙʫʜʦʚʘʥʽ ʬʫʥʢʮʽʾ ʥʘʣʝʞʥʦʩʪʽ ʢʦʞʥʦʾ ʟ ʪʝʨʤ 

ʣʽʥʛʚʽʩʪʠʯʥʠʭ ʟʤʽʥʥʠʭ. ʅʘ ʨʠʩ. 3 ʚʢʘʟʘʥʽ ʛʨʘʬʽʢʠ ʚʩʽʭ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ ʜʣʷ 

ʣʽʥʛʚʽʩʪʠʯʥʦʾ ʟʤʽʥʥʦʾ ʊʝʤʧʝʨʘʪʫʨʘ ʩʠʨʦʚʠʥʠ Tʉ3 ʪʘ ʥʘ ʨʠʩ. 4 ʚʢʘʟʘʥʽ ʛʨʘʬʽʢʠ 

ʚʩʽʭ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ ʜʣʷ ʣʽʥʛʚʽʩʪʠʯʥʦʾ ʟʤʽʥʥʦʾ ɺʠʪʨʘʪʘ ʧʨʦʜʫʢʪʽʚ ʛʦʨʽʥʥʷ 

ʽ ʟʘʜʘʥʽ ʥʘʩʪʫʧʥʽ ʥʝʯʽʪʢʽ ʧʨʘʚʠʣʘ ʢʝʨʫʚʘʥʥʷ ʜʣʷ ʩʪʚʦʨʝʥʠʭ ʣʽʥʛʚʽʩʪʠʯʥʠʭ 

ʟʤʽʥʥʠʭ: 

ʗʂʑʆ ʊʝʤʧʝʨʘʪʫʨʘ ʩʠʨʦʚʠʥʠ çʥʠʟʴʢʘè, ʊʆ ɺʠʪʨʘʪʘ ʧʨʦʜʫʢʪʽʚ ʛʦʨʽʥʥʷ 

ʧʦʚʠʥʥʘ ʙʫʪʠ çʚʝʣʠʢʘè. 

ʗʂʑʆ ʊʝʤʧʝʨʘʪʫʨʘ ʩʠʨʦʚʠʥʠ çʥʦʨʤʘʣʴʥʘè, ʊʆ ɺʠʪʨʘʪʘ ʧʨʦʜʫʢʪʽʚ 

ʛʦʨʽʥʥʷ ʧʦʚʠʥʥʘ ʙʫʪʠ çʥʦʨʤʘʣʴʥʘè. 

ʗʂʑʆ ʊʝʤʧʝʨʘʪʫʨʘ ʩʠʨʦʚʠʥʠ çʚʠʩʦʢʘè, ʊʆ ɺʠʪʨʘʪʘ ʧʨʦʜʫʢʪʽʚ ʛʦʨʽʥʥʷ 

ʧʦʚʠʥʥʘ ʙʫʪʠ çʤʘʣʘè. 

 

ʈʠʩ. 3. ɻʨʘʬʽʢʠ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ ʟʤʽʥʥʦʾ ʊʝʤʧʝʨʘʪʫʨʘ ʩʠʨʦʚʠʥʠ 
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ʊʘʢʠʤ ʯʠʥʦʤ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʩʠʨʦʚʠʥʠ 303 ÁC ʩʪʫʧʽʥʴ ʚʭʦʜʞʝʥʥʷ ʚ 

ʪʝʨʤʠ ʙʫʜʝ ʥʘʩʪʫʧʥʦʶ: çʥʠʟʴʢʘè = 0; çʥʦʨʤʘʣʴʥʘè = 0,2; çʚʠʩʦʢʘè = 0,333. ɼʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʥʝʯʽʪʢʦʛʦ ʨʝʛʫʣʷʪʦʨʘ ʚʨʘʭʦʚʘʥʦ ʩʪʫʧʽʥʴ ʚʭʦʜʞʝʥʥʷ ʫ 

ʬʫʥʢʮʽʷʭ ʥʘʣʝʞʥʦʩʪʽ ʪʘ ʚʠʢʦʨʠʩʪʘʥʦ ʩʫʧʝʨʧʦʟʠʮʽʶ ʥʝʯʽʪʢʠʭ ʤʥʦʞʠʥ ʽ ʧʝʨʝʭʽʜ 

ʜʦ ʯʠʩʣʦʚʠʭ ʟʥʘʯʝʥʴ ʟʤʽʥʥʦʾ ʢʝʨʫʚʘʥʥʷ. 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʧʨʦʛʨʘʤʥʠʡ ʧʘʢʝʪ Matlab ʪʘ ʡʦʛʦ 

ʬʫʥʢʮʽʦʥʘʣ Fuzzy ʽ ʚʽʜʧʦʚʽʜʥʽ ʨʝʟʫʣʴʪʘʪʠ ʟʦʙʨʘʞʝʥʽ ʥʘ ʨʠʩ. 5, ʨʠʩ. 6 ʪʘ ʨʠʩ. 7. 

 

ʈʠʩ. 4. ɻʨʘʬʽʢʠ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ ʟʤʽʥʥʦʾ ɺʠʪʨʘʪʘ ʧʨʦʜʫʢʪʽʚ ʛʦʨʽʥʥʷ 

 

ʈʠʩ. 5. ɺʽʢʥʦ ʨʝʜʘʢʪʦʨʘ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ ʜʣʷ ʟʤʽʥʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ 

(ʣʽʚʦʨʫʯ) ʪʘ ʜʣʷ ʟʤʽʥʥʦʾ ʢʝʨʫʚʘʥʥʷ (ʧʨʘʚʦʨʫʯ) 

 

ʈʠʩ. 6. ɺʽʢʥʦ ʧʝʨʝʛʣʷʜʫ ʨʝʟʫʣʴʪʘʪʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʘʚʠʣ ʧʨʦʜʫʢʮʽʾ 

(ʣʽʚʦʨʫʯ) ʪʘ ʨʝʟʫʣʴʪʘʪʫ ʥʝʯʽʪʢʦʛʦ ʚʠʩʥʦʚʢʫ ʜʣʷ ʢʝʨʫʚʘʥʥʷ (ʧʨʘʚʦʨʫʯ) 
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ʈʠʩ. 7. ɺʽʢʥʦ ʨʝʜʘʢʪʦʨʘ ʧʨʘʚʠʣ ʧʨʦʜʫʢʮʽʾ ʧʽʩʣʷ ʾʭ ʚʠʟʥʘʯʝʥʥʷ 

ɺʠʩʥʦʚʢʠ./Conclusions. ʇʽʩʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʢʝʨʫʶʯʠʭ ʚʧʣʠʚʽʚ ʜʣʷ ʥʝʯʽʪʢʦʾ 

ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʦʶ Tʉ3 ʥʘ ʚʠʭʦʜʽ ʟ ʘʧʘʨʘʪʫ ʇ1 ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ 

ʘʥʘʣʽʟ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʟʥʘʯʝʥʴ ʚʧʣʠʚʽʚ ʥʝʯʽʪʢʦʛʦ ʨʝʛʫʣʷʪʦʨʘ ʥʘ ʧʨʦʮʝʩ ʨʝʘʢʮʽʡʥʦʾ 

ʧʝʯʽ ʚʽʜʥʦʩʥʦ ʯʠʩʣʦʚʠʭ ʟʥʘʯʝʥʴ ʟʽ ʩʪʘʪʠʯʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ Tʉ3 = f1(Fʇɻ1) ʟ 

ʨʦʙʦʪʠ [2]. ɼʣʷ ʘʥʘʣʽʟʫ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʙʫʣʦ ʦʙʨʘʥʦ ʨʦʟʨʘʭʫʥʦʢ ʧʦʢʘʟʥʠʢʘ, ʷʢʽʡ 

ʙʠ ʯʽʪʢʦ ʪʘ ʟʨʦʟʫʤʽʣʦ ʚʽʜʦʙʨʘʞʘʚ ʫ % ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʢʝʨʫʶʯʠʭ 

ʚʧʣʠʚʽʚ ʥʝʯʽʪʢʦʾ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʚʽʜʥʦʩʥʦ ʜʦ ʟʥʘʯʝʥʴ ʩʪʘʪʠʯʥʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʇʝʨʝʚʽʨʢʫ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ ʢʝʨʫʚʘʥʥʷ ʫ 

ʩʠʥʪʝʟʦʚʘʥʦʛʦ ʥʝʯʽʪʢʦʛʦ ʨʝʛʫʣʷʪʦʨʘ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʩʠʨʦʚʠʥʠ 

ʚʽʜ ʚʠʪʨʘʪʠ ʧʨʦʜʫʢʪʽʚ ʛʦʨʽʥʥʷ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʧʦʨʽʚʥʷʥʥʷʤ ʜʚʦʭ ʚʽʜʧʦʚʽʜʥʠʭ 

ʚʠʪʨʘʪ Fʇɻ1 ʟʽ ʟʥʘʯʝʥʥʷʤʠ ʨʝʛʫʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʇ1 ʧʦ ʜʘʥʠʤ ʨʦʙʦʪʠ [3]. 

ɼʣʷ ʮʴʦʛʦ ʘʥʘʣʽʟʫ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʟʥʘʯʝʥʴ ʚʠʪʨʘʪ ʫ ʥʝʯʽʪʢʦʛʦ ʨʝʛʫʣʷʪʦʨʘ 

ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʦʮʽʥʢʫ ʫ ʚʠʛʣʷʜʽ ʬʦʨʤʫʣʠ ʚʽʜʥʦʩʥʦʛʦ ʚʽʜʩʦʪʢʦʚʦʛʦ 

ʚʽʜʭʠʣʝʥʥʷ ʟʛʽʜʥʦ ʜʦ ʪʘʢʦʾ ʟʘʣʝʞʥʦʩʪʽ  

Ў
ȿ ȿ

 *100  [%], 

ʜʝ Fs ï ʟʥʘʯʝʥʥʷ ʚʠʪʨʘʪʠ ʟ ʜʘʥʠʭ ʩʪʘʪʠʯʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʮʝʩʫ ʇ1; 

Fn ï ʟʥʘʯʝʥʥʷ ʚʠʪʨʘʪʠ ʫ ʥʝʯʽʪʢʦʛʦ ʨʝʛʫʣʷʪʦʨʘ ʚ ʟʚʦʨʦʪʥʦʤʫ ʧʦʨʷʜʢʫ; 

S ï ʜʽʘʧʘʟʦʥ ʟʤʽʥʠ ʚʠʪʨʘʪ ʥʘ ʩʪʘʪʠʯʥʽʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ Tʉ3 = f1(Fʇɻ1). 
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ʊʘʙʣʠʮʷ 1 

ʏʘʩʪʠʥʘ ʯʠʩʣʦʚʠʭ ʟʥʘʯʝʥʴ ʟ ʨʦʟʨʘʭʫʥʢʽʚ ʜʦʩʪʦʚʽʨʥʦʩʪʽ 

ʢʝʨʫʚʘʣʴʥʠʭ ʚʧʣʠʚʽʚ ʥʝʯʽʪʢʦʛʦ ʨʝʛʫʣʷʪʦʨʘ 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʩʠʨʦʚʠʥʠ Tʉ1, 

ÁC 

ɺʠʪʨʘʪʘ ʧʨʦʜʫʢʪʽʚ 

ʛʦʨʽʥʥʷ ʟʘ ʩʪʘʪʠʢʦʶ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ, 

ʤ3/ʛʦʜ 

ɺʠʪʨʘʪʘ ʧʨʦʜʫʢʪʽʚ 

ʛʦʨʽʥʥʷ ʫ ʥʝʯʽʪʢʦʛʦ 

ʨʝʛʫʣʷʪʦʨʘ, 

ʤ3/ʛʦʜ 

ɺʽʜʭʠʣʝʥʥʷ 

(ʦʮʽʥʢʘ), 

% 

280 4500 5500 0,1 

283 4600 5451 2,7 

286 4700 5311 3,7 

289 4804 5203 0,2 

292 4900 5114 0,1 

295 4999 5042 4,3 

298 5095 4899 1,9 

301 5194 4802 0,9 

304 5298 4663 1,3 

307 5393 4573 5,8 

ʇʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʦʮʽʥʢʠ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʜʦʧʫʩʪʠʤʠʤʠ ʟʥʘʯʝʥʥʷʤʠ 

ʚʚʘʞʘʣʠʩʴ ʪʽ ʱʦ ʚʽʜʧʦʚʽʜʘʣʠ ʚʽʜʭʠʣʝʥʥʶ ʤʝʥʰʦʤʫ ʟʘ 5%. ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ 1 

ʟʥʘʯʝʥʥʷ ʥʝʯʽʪʢʦʛʦ ʨʝʛʫʣʷʪʦʨʘ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʘʰʦʤʫ ʢʨʠʪʝʨʽʶ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʚ 

5%, ʱʦ ʜʦʟʚʦʣʷʻ ʚʚʘʞʘʪʠ ʚʠʢʦʥʘʥʽ ʨʦʟʨʘʭʫʥʢʠ ʟʥʘʯʝʥʴ ʚʠʪʨʘʪ ʜʦʩʪʦʚʽʨʥʠʤʠ 

ʜʣʷ ʩʠʩʪʝʤʠ ʟ ʥʝʯʽʪʢʠʤ ʨʝʛʫʣʷʪʦʨʦʤ ʢʝʨʫʚʘʥʥʷ ʧʨʦʮʝʩʦʤ ʨʝʘʢʮʽʡʥʦʾ ʪʨʫʙʯʘʩʪʦʾ 

ʧʝʯʽ.  
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ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ɹʦʚʘ ɸʥʘʩʪʘʩʽʷ ʆʣʝʢʩʘʥʜʨʽʚʥʘ, 

ʩʪʫʜʝʥʪʢʘ 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʉʫʤʠ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɸʥʘʣʽʟ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʪʝʭʥʦʛʝʥʥʦʛʦ ʪʘ ʧʨʠʨʦʜʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʘ ʧʦʣʽʛʦʥʘʭ ʟʽ ʟʙʝʨʽʛʘʥʥʷ ʚʽʜʭʦʜʽʚ ʧʦʢʘʟʫʻ 

ʥʘʷʚʥʽʩʪʴ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʜʞʝʨʝʣʘʤʠ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ʪʘ ʬʘʢʪʦʨʘʤʠ 

ʨʠʟʠʢʫ ʧʦʞʝʞʽ. ʅʘʧʨʠʢʣʘʜ, ʚ ʋʢʨʘʾʥʽ ʪʘ ʩʚʽʪʽ ʥʘ ʧʦʣʽʛʦʥʘʭ ʪʘ ʟʚʘʣʠʱʘʭ ʨʽʟʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ ʫ ʜʦʩʪʘʪʥʽʡ ʢʽʣʴʢʦʩʪʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʟʩʫʚʠ ʪʘ ʦʙʚʘʣʠ ʚʝʣʠʢʠʭ ʤʘʩ 

ʚʽʜʭʦʜʽʚ ʪʘ ʟʘʙʨʫʜʥʝʥʠʭ ˇʨʫʥʪʽʚ, ʥʘʩʣʽʜʢʠ ʷʢʠʭ ʫ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʻ 

ʢʘʪʘʩʪʨʦʬʽʯʥʠʤʠ [1ï10]. ʂʽʣʴʢʽʩʪʴ ʧʦʜʽʙʥʠʭ ʧʦʜʽʡ ʫ ʩʚʽʪʽ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʩʫʪʪʻʚʦ 

ʟʙʽʣʴʰʠʣʘʩʷ. ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʫʩʽʤ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʤ ʢʘʪʘʩʪʨʦʬʘʤ 

ʧʝʨʝʜʫʚʘʣʠ ʧʦʨʫʰʝʥʥʷ ʫʤʦʚ ʥʘʢʦʧʠʯʝʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʚʽʜʭʦʜʽʚ, ʘ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜ ʥʠʤʠ ʫ ʙʽʣʴʰʦʩʪʽ ʧʨʠʢʣʘʜʽʚ ï ʩʝʨʡʦʟʥʝ ʧʦʛʽʨʰʝʥʥʷ 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʫ ʚʠʛʣʷʜʽ ʟʣʠʚ. 

ɸʥʘʣʽʟ ʧʨʠʯʠʥ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʢʘʪʘʩʪʨʦʬʽʯʥʠʭ ʟʩʫʚʽʚ ʥʘ ʧʦʣʽʛʦʥʘʭ 

ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ (ʊʇɺ) ʚʢʘʟʫʻ ʥʘ ʩʠʩʪʝʤʥʠʡ ʭʘʨʘʢʪʝʨ ʢʦʤʧʣʝʢʩʫ 

ʚʧʣʠʚʽʚ ʧʨʠʨʦʜʥʠʭ ʪʘ ʰʪʫʯʥʠʭ ʯʠʥʥʠʢʽʚ, ʷʢʽ ʚʨʝʰʪʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʢʘʪʘʩʪʨʦʬʽʯʥʦʾ ʧʦʜʽʾ. ɺ ʫʩʽʭ ʚʠʧʘʜʢʘʭ ʪʘʢʠʤʠ ʧʨʠʯʠʥʘʤʠ ʩʪʘʣʦ ʥʘʢʦʧʠʯʝʥʥʷ 

ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʚʦʜʠ ʚʥʘʩʣʽʜʦʢ ʚʝʣʠʢʠʭ ʟʣʠʚ, ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʜʠʥʠ ʜʣʷ 

ʛʘʩʽʥʥʷ ʧʦʞʝʞ. ɿʘʟʥʘʯʝʥʽ ʧʨʦʮʝʩʠ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʧʝʨʝʚʘʥʪʘʞʝʥʦʛʦ 
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ʰʘʨʫ ʚʽʜʭʦʜʽʚ, ʦʜʥʘʢ ʟʘ ʩʚʦʾʤʠ ʤʝʭʘʥʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʚʽʜʭʦʜʠ ʻ ʙʽʣʴʰ 

ʤʽʮʥʠʤʠ, ʷʚʣʷʶʯʠ ʩʦʙʦʶ ʧʨʠʢʣʘʜ ʘʨʤʦʚʘʥʦʛʦ ˇʨʫʥʪʫ, ʷʢʠʡ ʤʘʻ ʙʫʪʠ ʥʘʙʘʛʘʪʦ 

ʤʽʮʥʽʰʠʤ ʟʘ ʟʚʠʯʘʡʥʠʡ. ʇʨʠʯʠʥʦʶ ʞ ʩʫʪʪʻʚʦʾ ʚʪʨʘʪʠ ʤʽʮʥʦʩʪʽ ʪʘ ʰʚʠʜʢʦʛʦ 

ʟʙʽʣʴʰʝʥʥʷ ʨʠʟʠʢʫ ʟʩʫʚʫ ʩʪʘʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʧʦʞʝʞ, ʷʢʽ ʨʫʡʥʫʶʪʴ ʘʨʤʫʚʘʥʥʷ. 

ɯʩʥʫʶʯʽ ʩʠʩʪʝʤʠ ʧʨʦʪʠʟʩʫʚʥʦʛʦ ʟʘʭʠʩʪʫ ʧʦʣʽʛʦʥʽʚ ʊʇɺ ʫ ʚʠʧʘʜʢʫ ʧʦʞʝʞʽ 

ʥʝ ʩʧʨʘʮʴʦʚʫʶʪʴ ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ ʚʥʘʩʣʽʜʦʢ ʚʪʨʘʪʠ ʧʨʦʪʠʟʩʫʚʥʦʶ 

ʢʦʥʩʪʨʫʢʮʽʻʶ ʾʾ ʤʽʮʥʦʩʪʽ. ɸʢʪʫʘʣʴʥʠʤ ʫ ʮʴʦʤʫ ʟʚôʷʟʢʫ ʻ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʤʽʮʥʽʩʪʶ ʧʨʦʪʠʟʩʫʚʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʧʦʣʽʛʦʥʘ ʊʇɺ ʧʽʜ ʯʘʩ ʧʦʞʝʞʽ. 

ʅʘʪʦʤʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʥʘʪʫʨʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʧʨʠ ʾʾ ʚʠʨʽʰʝʥʥʽ ʫʩʢʣʘʜʥʶʻʪʴʩʷ 

ʥʝʦʙʭʽʜʥʽʩʪʶ ʚʽʜʪʚʦʨʝʥʥʷ ʫʩʽʭ ʫʤʦʚ ʧʦʞʝʞʽ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ʚʝʣʠʢʠʤʠ 

ʚʠʪʨʘʪʘʤʠ ʯʘʩʫ ʪʘ ʛʨʦʰʝʡ. ʇʦʜʦʣʘʪʠ ʦʟʥʘʯʝʥʽ ʧʝʨʝʰʢʦʜʠ ʤʦʞʥʘ ʰʣʷʭʦʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ.  

ʄʝʪʘ ʨʦʙʦʪʠ. ʇʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʙʝʟʧʝʢʠ ʧʦʣʽʛʦʥʘ ʊʇɺ ʰʣʷʭʦʤ ʨʦʟʨʦʙʢʠ 

ʤʦʜʝʣʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʤʽʮʥʽʩʪʶ ʧʨʦʪʠʟʩʫʚʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʧʦʣʽʛʦʥʘ ʊʇɺ 

ʧʽʜ ʯʘʩ ʧʦʞʝʞʽ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɺ ʦʩʥʦʚʫ ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 

ʤʽʮʥʽʩʪʶ ʧʨʦʪʠʟʩʫʚʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʧʦʣʽʛʦʥʘ ʊʇɺ ʧʽʜ ʯʘʩ ʧʦʞʝʞʽ ʧʦʢʣʘʜʝʥʦ 

ʤʝʪʦʜ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʜʦʟʚʦʣʷʻ 

ʚʠʢʣʶʯʠʪʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʥʘʪʫʨʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ ʟ ʚʽʜʪʚʦʨʝʥʥʷʤ ʫʤʦʚ 

ʧʦʞʝʞʽ ʥʘ ʧʦʣʽʛʦʥʽ ʊʇɺ, ʧʦʚôʷʟʘʥʦʛʦ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʥʝʙʝʟʧʝʢʠ ʜʣʷ ʣʶʜʝʡ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʌʘʢʪʦʨʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʨʽʚʝʥʴ ʙʝʟʧʝʢʠ, 

ʟʘʜʘʶʪʴʩʷ ʤʥʦʞʠʥʦʶ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ maxmax ,ts  ʥʦʨʤʘʣʴʥʠʭ ʪʘ 

ʜʦʪʠʯʥʠʭ ʥʘʧʨʫʞʝʥʴ ʚ ʝʣʝʤʝʥʪʘʭ ʢʦʥʩʪʨʫʢʮʽʾ 

 { }maxmax ,ts=F . (1) 

ʈʝʟʫʣʴʪʘʪ ʜʽʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʙʝʟʧʝʢʦʶ ʻ ʤʥʦʞʠʥʦʶ ʚʽʜʛʫʢʽʚ 

ʦʨʛʘʥʽʟʤʫ ʨʷʪʫʚʘʣʴʥʠʢʘ ʥʘ ʚʧʣʠʚ ʮʠʭ ʬʘʢʪʦʨʽʚ 

 ( )( )kF Tjj=Z e . (2) 

ʇʨʦʮʝʩ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʥʘ ʟʘʜʘʥʦʤʫ ʧʨʦʤʽʞʢʫ 

ʯʘʩʫ ʚʽʜ 0t  ʜʦ 1t . ʂʨʠʪʝʨʽʾ ʦʮʽʥʶʚʘʥʥʷ ʨʽʚʥʷ ʙʝʟʧʝʢʠ ʩʪʘʥʫ ʢʦʥʩʪʨʫʢʮʽʾ 

ʟʘʜʘʶʪʴʩʷ ʫ ʥʘʩʪʫʧʥʦʤʫ ʬʦʨʤʘʣʽʟʦʚʘʥʦʤʫ ʚʠʛʣʷʜʽ 
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( )
[]

( )
[]î

î

í

î
î

ì

ë

t

t
=t=tc

s

s
=s=sc

,:K

;:K

max
maxmax22

max
maxmax11

 (3) 

ʜʝ []s, []t ï ʛʨʘʥʠʯʥʽ ʧʨʠʧʫʩʪʠʤʽ ʟʥʘʯʝʥʥʷ ʥʘʧʨʫʞʝʥʴ. ʊʦʜʽ 

ʬʦʨʤʘʣʽʟʦʚʘʥʦ ʧʨʦʮʝʩ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʦʮʽʥʶʚʘʥʥʽ ʙʝʟʧʝʢʠ ʜʽʶʯʠʭ ʬʘʢʪʦʨʽʚ 

 ( ) min;,Z maxmax ­ts         (4) 

 

í
ì
ë

¢c

¢c

.1

;1

2

1
       (5) 

ʂʝʨʫʶʯʠʡ ʽʤʧʫʣʴʩ Y  ʥʘ ʟʤʽʥʫ ʜʽʶʯʠʭ ʟʥʘʯʝʥʴ ʬʘʢʪʦʨʽʚ ʻ ʤʥʦʞʠʥʦʶ 

ʚʧʣʠʚʽʚ ʥʘ ʢʦʞʝʥ ʟ ʥʠʭ 

 
{}jYY = ,        (6) 

ʜʝ ()KyY jj = , n...1j= , n ï ʢʽʣʴʢʽʩʪʴ ʬʘʢʪʦʨʽʚ, ʚʚʝʜʝʥʠʭ ʜʦ ʨʦʟʛʣʷʜʫ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʤʦʜʝʣʶʚʘʥʥʷ ʻ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʯʘʩʫ: 

 () () ()tY,tKtG = .       (7) 

ɿʘʜʘʯʘ ʾʭ ʟʥʘʭʦʜʞʝʥʥʷ ʬʦʨʤʘʣʽʟʫʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

 () ()( )B,tUMtG = ,       (8) 

ʜʝ ()tU  ï ʩʫʢʫʧʥʽʩʪʴ ʚʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʚʝʜʽʥʢʠ ʩʠʩʪʝʤʠ, 

ʜʦ ʷʢʦʾ ʚʭʦʜʷʪʴ ʩʫʢʫʧʥʦʩʪʽ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʪʘ ʪʝʨʤʦʜʠʥʘʤʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʪʝʨʽʘʣʽʚ ʝʣʝʤʝʥʪʽʚ, ʤʥʦʞʠʥʠ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʾʭʥʽʭ 

ʧʦʧʝʨʝʯʥʠʭ ʧʝʨʝʨʽʟʽʚ ʪʘ ʩʢʣʘʜʝʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ, ʘ ʪʘʢʦʞ ʩʫʢʫʧʥʽʩʪʴ 

ʪʝʨʤʦʜʠʥʘʤʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʦʛʥʝʛʘʩʽʣʴʥʦʾ ʩʫʤʽʰʽ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʪʘ 

ʟʥʘʯʝʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʥʘʧʨʫʞʝʥʴ ʫ ʝʣʝʤʝʥʪʘʭ ʢʦʥʩʪʨʫʢʮʽʾ; B  ï ʩʫʢʫʧʥʽʩʪʴ 

ʦʙʤʝʞʝʥʴ, ʱʦ ʨʝʛʣʘʤʝʥʪʫʶʪʴ ʨʦʙʦʪʫ ʩʠʩʪʝʤʠ ʟʘ ʚʝʣʠʯʠʥʘʤʠ ʛʨʘʥʠʯʥʠʭ 

ʧʨʠʧʫʩʪʠʤʠʭ ʟʥʘʯʝʥʴ ʬʘʢʪʦʨʽʚ. 

ɺ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʧʨʦʮʝʩ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʧʽʜʩʠʩʪʝʤʠ 

ʬʦʨʤʘʣʽʟʫʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ 

 { } { }YK:GB,U ­­ .                    (9) 
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ʅʘ ʨʝʟʫʣʴʪʘʪʠ ʧʦʙʫʜʦʚʠ ʢʨʠʪʝʨʽʾʚ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʪʦʡ ʬʘʢʪ, ʱʦ 

ʚʣʘʩʪʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʧʨʠ ʟʚʝʜʝʥʥʽ ʧʨʦʪʠʟʩʫʚʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʟʦʢʨʝʤʘ, ʟʥʘʯʝʥʥʷ ʤʦʜʫʣʶ ʧʨʫʞʥʦʩʪʽ E, ʪʝʧʣʦʚʦʾ 

ʜʝʬʦʨʤʘʮʽʾ ʊe, ʛʨʘʥʠʮʴ ʪʝʢʫʯʦʩʪʽ 2,0s  ʪʘ ʤʽʮʥʦʩʪʽ Bs, ʪʘ ʥʘʚʽʪʴ ʧʠʪʦʤʦʾ 

ʪʝʧʣʦʻʤʥʦʩʪʽ ac  ʤʘʪʝʨʽʘʣʫ ʟʘʣʝʞʘʪʴ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ, ʧʨʠ ʯʦʤʫ ʟʥʘʯʝʥʥʷ 

ʛʨʘʥʠʮʴ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʤʝʞʫ ʨʫʡʥʫʚʘʥʥʷ ʧʨʠ ʟʨʦʩʪʘʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ 

ʟʤʝʥʰʫʶʪʴʩʷ, ʘ ʪʝʧʣʦʚʽ ʥʘʧʨʫʞʝʥʥʷ ʥʘʪʦʤʽʩʪʴ ʟʨʦʩʪʘʶʪʴ. ʆʟʥʘʯʝʥʠʡ ʬʘʢʪ 

ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʧʝʨʝʚʽʨʢʠ ʫʤʦʚ ʤʽʮʥʦʩʪʽ ʝʣʝʤʝʥʪʽʚ ʥʝʩʫʯʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʙʫʜʽʚʝʣʴ ʪʘ ʩʧʦʨʫʜ ʧʨʠ ʾʭ ʧʨʦʝʢʪʫʚʘʥʥʽ, ʘ ʪʠʤ ʙʽʣʴʰʝ ʧʨʠ 

ʫʧʨʘʚʣʽʥʥʽ ʙʝʟʧʝʢʦʶ ʨʦʙʦʪʠ ʨʷʪʫʚʘʣʴʥʠʢʘ. 

ɺʠʩʥʦʚʢʠ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʽʡ ʨʦʙʦʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʜʦʩʢʦʥʘʣʝʥʫ ʤʦʜʝʣʴ 

ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʤʽʮʥʽʩʪʶ ʧʨʦʪʠʟʩʫʚʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʧʦʣʽʛʦʥʘ ʊʇɺ ʧʽʜ ʯʘʩ 

ʧʦʞʝʞʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʦʞʣʠʚʦʩʪʽ ʚʠʥʠʢʥʝʥʥʷ ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʭ ʢʦʤʙʽʥʘʮʽʡ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ ʤʦʜʝʣʽ 

ʜʦʟʚʦʣʠʪʴ ʩʫʪʪʻʚʦ ʟʙʽʣʴʰʠʪʠ ʨʽʚʝʥʴ ʙʝʟʧʝʢʠ ʧʦʜʽʙʥʠʭ ʦʙôʻʢʪʽʚ ʚ ʋʢʨʘʾʥʽ ʪʘ 

ʩʚʽʪʽ. 
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ʋɼʂ 630.43 

ʆʇɸʉʅʆʉʊʔ ɺʃʀʗʅʀɽ ʇʈʀʈʆɼʅʓʍ ʇʆɾɸʈʆɺ 

ʅɸ ʆʂʈʋɾɸʖʑʋʖ ʉʈɽɼʋ ʀ ɿɼʆʈʆɺʔɽ ʅɸʉɽʃɽʅʀʗ 

 

ʂʨʘʡʥʶʢ ɽʣʝʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ, 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʍʘʨʴʢʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʘʚʪʦʤʦʙʠʣʴʥʦ-ʜʦʨʦʞʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʛ. ʍʘʨʴʢʦʚ, ʋʢʨʘʠʥʘ 

ɹʫʮ ʖʨʠʡ ɺʘʩʠʣʴʝʚʠʯ, 

ʜ.ʪ.ʥ., ʧʨʦʬ. 

ʍʘʨʴʢʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤʝʥʠ ʉʝʤʝʥʘ ʂʫʟʥʝʮʘ, ʛ. ʍʘʨʴʢʦʚ, ʋʢʨʘʠʥʘ 

ɹʦʛʘʪʦʚ ʆʣʝʛ ʀʛʦʨʝʚʠʯ 

ʢ.ʪ.ʥ., ʧʨʦʬ. 

ʍʘʨʴʢʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʘʚʪʦʤʦʙʠʣʴʥʦ-ʜʦʨʦʞʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʛ. ʍʘʨʴʢʦʚ, ʋʢʨʘʠʥʘ 

 

ɸʥʥʦʪʘʮʠʷ: ʇʦʩʣʝʜʩʪʚʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʜʳʤʘ ʦʪ ʧʨʠʨʦʜʥʳʭ ʧʦʞʘʨʦʚ ʧʨʠ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʚ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ ʦʢʘʟʳʚʘʶʪʩʷ 

ʜʘʞʝ ʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ, ʯʝʤ ʚʨʝʜʥʳʝ ʚʳʙʨʦʩʳ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʜʨʝʚʝʩʥʦʛʦ ʜʳʤʘ ʚʢʣʶʯʘʝʪ ʙʦʣʝʝ 100 

ʠʥʛʨʝʜʠʝʥʪʦʚ. ʇʝʨʝʤʝʱʝʥʠʝ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʫʭʫʜʰʝʥʠʶ ʤʠʢʨʦʢʣʠʤʘʪʘ, ʫʚʝʣʠʯʝʥʠʶ ʯʠʩʣʘ ʪʫʤʘʥʥʳʭ ʜʥʝʡ, ʫʤʝʥʴʰʝʥʠʶ 

ʧʨʦʟʨʘʯʥʦʩʪʠ ʘʪʤʦʩʬʝʨʳ ʠ ʦʙʫʩʣʦʚʣʝʥʥʦʤʫ ʠʤʠ ʩʥʠʞʝʥʠʶ ʚʠʜʠʤʦʩʪʠ, 

ʦʩʚʝʱʝʥʥʦʩʪʠ, ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʡ ʨʘʜʠʘʮʠʠ. ɻʦʨʝʥʠʝ ʙʠʦʤʘʩʩʳ ʷʚʣʷʝʪʩʷ 

ʛʣʦʙʘʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʛʘʟʦʚʦʡ ʠ ʧʳʣʝʚʦʡ ʵʤʠʩʩʠʠ ʚ ʘʪʤʦʩʬʝʨʫ ʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʜʠʥ ʠʟ ʛʣʘʚʥʳʭ ʬʘʢʪʦʨʦʚ ʵʢʦʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ 

ʜʣʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʚ ʫʨʙʦʩʠʩʪʝʤʘʭ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʨʙʦʩʠʩʪʝʤʳ, ʪʦʢʩʠʯʥʳʝ ʧʨʦʜʫʢʪʳ ʛʦʨʝʥʠʷ, 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ. 

 

ɺʚʝʜʝʥʠʝ. ʇʦʞʘʨʳ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʨʙʦʩʠʩʪʝʤʫ ʚ 

ʮʝʣʦʤ, ʘ ʦʩʦʙʝʥʥʦ ʥʘ ʧʨʠʨʦʜʥʳʝ ʢʦʤʧʦʥʝʥʪʳ: ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʧʦʯʚʳ, 



261 

ʞʠʚʦʪʥʳʡ ʤʠʨ, ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʡ, ʛʝʦʭʠʤʠʯʝʩʢʠʡ, ʪʝʧʣʦʚʦʡ ʙʘʣʘʥʩʳ ʠ ʪ.ʧ. 

ʊʦʣʴʢʦ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʘʩʘʞʜʝʥʠʡ ʚ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʟʦʥʘʭ ʫʨʙʦʩʠʩʪʝʤ 

ʪʨʝʙʫʶʪʩʷ ʛʦʜʳ ʠ ʥʝʤʘʣʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʞʘʨʳ ʚ 

ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʟʦʥʘʭ ʫʨʙʦʩʠʩʪʝʤ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʬʘʢʪʦʨʦʚ, 

ʦʙʨʘʟʫʶʪʩʷ ʧʨʦʜʫʢʪʳ ʛʦʨʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʩ ʨʘʟʥʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʟʘʛʨʷʟʥʷʶʪ ʚʦʟʜʫʰʥʫʶ ʩʨʝʜʫ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʶʪ ʥʘ 

ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ [2]. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʩʪʘʣʦ ʨʘʩʩʤʦʪʨʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʪʦʢʩʠʯʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʧʨʠʨʦʜʥʳʭ ʧʦʞʘʨʦʚ, ʦʧʨʝʜʝʣʝʥʠʝ 

ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʜʨʝʚʝʩʥʦʛʦ ʜʳʤʘ ʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʝʛʦ ʚʣʠʷʥʠʷ ʥʘ ʟʜʦʨʦʚʴʝ 

ʯʝʣʦʚʝʢʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʇʨʠ ʧʨʠʨʦʜʥʳʭ ʧʦʞʘʨʘʭ ʦʙʨʘʟʫʶʪʩʷ ʜʳʤ, 

ʩʘʞʘ, ʢʘʥʮʝʨʦʛʝʥʥʳʝ ʚʝʱʝʩʪʚʘ, ʣʝʪʫʯʠʝ ʧʨʦʜʫʢʪʳ ʛʦʨʝʥʠʷ. ʈʷʜ ʘʚʪʦʨʦʚ 

ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʚʣʠʷʥʠʝ ʪʦʢʩʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʜʳʤʘ ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ. 

ʆʪʤʝʯʝʥʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ ʚ ʥʝʨʚʥʦʡ ʠ ʬʝʨʤʝʥʪʥʳʭ ʩʠʩʪʝʤʘʭ, 

ʦʙʤʝʥʝ ʚʝʱʝʩʪʚ, ʫʚʝʣʠʯʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ, 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ, ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʧʘʪʦʣʦʛʠʡ. ʉʧʝʢʪʨ 

ʧʘʪʦʣʦʛʠʡ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢ: ʦʪ ʦʩʪʨʦʛʦ ʣʘʨʠʥʛʦʪʨʘʭʝʠʪʘ, ʙʨʦʥʭʠʪʘ, ʦʩʪʨʦʡ 

ʜʳʭʘʪʝʣʴʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʜʦ ʦʪʜʘʣʝʥʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʧʦʩʨʝʜʩʪʚʦʤ 

ʫʚʝʣʠʯʝʥʠʷ ʩʢʣʦʥʥʦʩʪʠ ʢ ʧʥʝʚʤʦʥʠʠ ʠ ʫʯʘʱʝʥʠʶ ʩʣʫʯʘʝʚ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ 

ʦʧʫʭʦʣʝʡ ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʩʠʩʪʝʤʳ [1, 3, 5, 6]. 

ʋʯʠʪʳʚʘʷ ʙʦʣʴʰʠʝ ʜʠʘʧʘʟʦʥʳ ʢʦʣʝʙʘʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʡ ʪʦʢʩʠʯʥʳʭ 

ʚʝʱʝʩʪʚ ʚ ʜʳʤʫ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʛʦʨʷʱʝʛʦ 

ʙʠʦʤʘʪʝʨʠʘʣʘ ʠ ʦʪʣʠʯʠʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʮʝʩʩʘ ʛʦʨʝʥʠʷ, ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʝ ʚʣʠʷʥʠʝ ʧʘʪʦʛʝʥʥʦʡ ʦʮʝʥʢʠ ʜʳʤʦʚʳʭ ʛʘʟʦʚ ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ 

ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʚʨʝʤʝʥʠ ʜʝʡʩʪʚʠʷ. ʇʨʠ ʘʥʘʣʠʟʝ ʚʣʠʷʥʠʷ ʜʳʤʘ ʦʪ ʧʨʠʨʦʜʥʳʭ 

ʧʦʞʘʨʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʘʞʜʦʝ ʫʜʚʦʝʥʠʝ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ 

ʧʨʦʷʚʣʷʝʪʩʷ ʨʦʩʪʦʤ ʪʦʪʘʣʴʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʥʘ 20%, ʦʨʛʘʥʦʚ 

ʜʳʭʘʥʠʷ ï ʥʘ 25%, ʨʘʢʦʤ ʣʝʛʢʠʭ ï ʥʘ 5 % [6]. 

ʇʨʠ ʚʳʜʝʣʝʥʠʠ ʜʳʤʦʚʳʭ ʛʘʟʦʚ ʫ ʥʘʩʝʣʝʥʠʷ ʩʣʝʜʫʝʪ ʦʧʨʝʜʝʣʠʪʴ 
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ʧʝʨʚʦʦʯʝʨʝʜʥʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʧʝʨʚʦʩʪʝʧʝʥʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ: 

çʙʝʨʝʤʝʥʥʘʷ ʞʝʥʱʠʥʘ ï ʧʣʦʜ ï ʥʦʚʦʨʦʞʜʝʥʥʳʡ ï ʨʝʙʝʥʦʢè. ɼʨʫʛʦʡ ʫʷʟʚʠʤʦʡ 

ʛʨʫʧʧʦʡ ʥʘʩʝʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʙʦʣʴʥʳʝ ʩ ʭʨʦʥʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʣʝʛʦʯʥʦʡ 

ʩʠʩʪʝʤʳ. ʂ ʩʣʝʜʫʶʱʝʡ ʛʨʫʧʧʝ ʥʘʩʝʣʝʥʠʷ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʧʦʞʠʣʳʭ ʣʶʜʝʡ ʩ 

ʙʦʣʝʟʥʷʤʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ [6]. 

ʇʦʩʣʝʜʩʪʚʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʜʳʤʘ ʦʪ ʧʨʠʨʦʜʥʳʭ ʧʦʞʘʨʦʚ ʧʨʠ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʚ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ ʦʢʘʟʳʚʘʶʪʩʷ 

ʜʘʞʝ ʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ, ʯʝʤ ʚʨʝʜʥʳʝ ʚʳʙʨʦʩʳ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ [1]. 

ɼʳʤ ʛʦʨʷʱʝʡ ʙʠʦʤʘʩʩʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʤʝʩʴ ʨʘʟʣʠʯʥʳʭ ʛʘʟʦʚ ʠ 

ʘʵʨʦʟʦʣʴʥʳʭ ʧʦʣʠʜʠʩʧʝʨʩʥʳʭ ʪʚʝʨʜʳʭ ʠ ʞʠʜʢʠʭ ʯʘʩʪʠʮ. ʊʘʢʠʝ ʯʘʩʪʠʮʳ 

ʜʠʘʤʝʪʨʦʤ ʤʝʥʝʝ 10 ʤʢʤ, ʦʜʥʘʢʦ ʦʩʦʙʦ ʦʧʘʩʥʳʝ ʩʨʝʜʠ ʥʠʭ - ʯʘʩʪʠʮʳ 

ʜʠʘʤʝʪʨʦʤ ʤʝʥʝʝ 2,5 ʤʢʤ ʚ ʩʚʷʟʠ ʩ ʛʣʫʙʠʥʦʡ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʠ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʧʦʧʘʜʘʥʠʷ, ʠ ʬʠʢʩʘʮʠʝʡ ʚ ʘʣʴʚʝʦʣʘʭ. ɺ ʙʨʦʥʭʘʭ ʠ ʘʣʴʚʝʦʣʘʭ ʦʥʠ ʚʳʟʳʚʘʶʪ 

ʙʨʦʥʭʦʣʝʛʦʯʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ [4]. 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʜʨʝʚʝʩʥʦʛʦ ʜʳʤʘ ʚʢʣʶʯʘʝʪ ʙʦʣʝʝ 100 ʠʥʛʨʝʜʠʝʥʪʦʚ. 

ʃʠʰʴ ʯʘʩʪʴ ʫʥʠʯʪʦʞʝʥʥʦʛʦ ʦʛʥʝʤ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʢʠʩʣʷʝʪʩʷ 

ʧʦʣʥʦʩʪʴʶ ʜʦ ʦʢʩʠʜʦʚ. ʍʠʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ 

ʜʨʝʚʝʩʥʦʛʦ ʜʳʤʘ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʦʨʛʘʥʠʟʤʝ ʚ 40 ʨʘʟ ʜʦʣʴʰʝ ʨʘʜʠʢʘʣʦʚ ʪʘʙʘʯʥʦʛʦ 

ʜʳʤʘ. ʇʨʠ ʩʛʦʨʘʥʠʠ 1 ʪʦʥʥʳ ʨʘʩʪʠʪʝʣʴʥʦʡ ʤʘʩʩʳ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ 

ʧʦʧʘʜʘʝʪ 125 ʢʛ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, 12 ʢʛ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, 2 ʢʛ ʦʢʩʠʜʦʚ ʘʟʦʪʘ, 22 ʢʛ 

ʚʟʚʝʰʝʥʥʳʭ ʯʘʩʪʠʮ ʫʛʦʣʴʥʦʡ ʧʳʣʠ. ʉʤʝʩʴ ʜʨʝʚʝʩʥʦʛʦ ʜʳʤʘ ʥʘ 50 % ʩʦʩʪʦʠʪ ʠʟ 

ʛʘʟʦʦʙʨʘʟʥʳʭ ʚʝʱʝʩʪʚ, 25 % ï ʩʘʞʠ, 20 % ï ʟʦʣʳ ʠ 5 % ï ʩʤʦʣʠʩʪʳʭ 

ʩʦʝʜʠʥʝʥʠʡ [4]. 

ɻʘʟʦʦʙʨʘʟʥʳʝ ʚʝʱʝʩʪʚʘ ʜʨʝʚʝʩʥʦʛʦ ʜʳʤʘ ʧʦ ʤʝʭʘʥʠʟʤʫ ʜʝʡʩʪʚʠʷ ʫʩʣʦʚʥʦ 

ʨʘʟʜʝʣʷʶʪ ʥʘ ʠʨʨʠʪʘʥʪʳ (ʚʝʱʝʩʪʚʘ ʨʘʟʜʨʘʞʘʶʱʝʛʦ ʜʝʡʩʪʚʠʷ), ʢ ʥʠʤ ʦʪʥʦʩʷʪʩʷ 

ʘʢʨʦʣʝʠʥʳ, ʘʣʴʜʝʛʠʜʳ, ʩʦʣʠ ʘʤʤʦʥʠʷ, ʭʣʦʨʠʜʳ ʠ ʭʣʦʨʠʩʪʳʡ ʚʦʜʦʨʦʜ, 

ʠʟʦʮʠʘʥʠʜʳ, ʦʢʩʠʜʳ ʥʠʪʨʦʛʝʥʘ, ʩʫʣʴʬʫʨʫ ʠ ʪ.ʧ.). ʇʦʩʣʝʜʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʦʢʩʠʜʘʤʠ ʫʛʣʝʨʦʜʘ, ʘʟʦʪʘ, ʤʝʪʘʥʦʤ, ʮʠʘʥʠʜʘʤʠ ï ʛʘʟʘʤʠ, ʥʘʨʫʰʘʶʱʠʤʠ ʩʚʷʟʴ 

ʢʠʩʣʦʨʦʜʘ ʩ ʛʝʤʦʛʣʦʙʠʥʦʤ ʠ ʩʥʠʞʘʶʱʠʤʠ ʧʘʨʮʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ʚ 
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ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ. ʀʨʨʠʪʘʥʪʳ ʦʢʘʟʳʚʘʶʪ ʢʦʤʧʣʝʢʩʥʦʝ ʙʨʦʥʭʦʩʧʘʪʠʯʝʩʢʦʝ 

ʜʝʡʩʪʚʠʝ ʠ ʷʚʣʷʶʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤ ʬʘʢʪʦʨʦʤ ʦʩʪʨʳʭ ʧʦʚʨʝʞʜʝʥʠʡ 

ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʩʠʩʪʝʤʳ ʜʳʤʦʤ [6]. 

ʇʨʠʨʦʜʥʳʝ ʧʦʞʘʨʳ - ʤʦʱʥʳʡ ʬʘʢʪʦʨ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʦʪ ʧʨʠʨʦʜʥʳʭ ʧʦʞʘʨʦʚ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʚ ʟʘʛʨʷʟʥʝʥʠʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʫʛʘʨʥʳʤ ʛʘʟʦʤ ʠ ʧʨʦʜʫʢʪʘʤʠ 

ʛʦʨʝʥʠʷ ʛʦʨʶʯʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʚʳʛʦʨʘʥʠʠ ʢʠʩʣʦʨʦʜʘ. ɿʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ 

ʧʣʘʥʝʪʘʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ï ʧʦʪʝʧʣʝʥʠʝ ʢʣʠʤʘʪʘ, ʫʤʝʥʴʰʝʥʠʝ 

ʦʟʦʥʦʚʦʛʦ ʩʣʦʷ, ʢʠʩʣʦʪʥʳʝ ʜʦʞʜʠ, ʭʠʤʠʯʝʩʢʦʝ ʠ ʨʘʜʠʦʘʢʪʠʚʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ 

ʘʪʤʦʩʬʝʨʳ, ʚʦʜʳ ʠ ʧʦʯʚʳ, ʪʘʢʞʝ ʚʥʦʩʷʪ ʧʨʦʮʝʩʩʳ ʛʦʨʝʥʠʷ ʨʘʩʪʝʥʠʡ [3]. 

ʉ ʧʨʠʨʦʜʥʳʤʠ ʧʦʞʘʨʘʤʠ ʚ ʘʪʤʦʩʬʝʨʫ ʧʦʧʘʜʘʶʪ ʯʘʩʪʠʮʳ ʩʘʞʠ, ʪʦ ʝʩʪʴ 

ʫʛʣʝʨʦʜ ʠ ʧʨʦʜʫʢʪʳ ʥʝʧʦʣʥʦʛʦ ʩʛʦʨʘʥʠʷ ʜʨʝʚʝʩʠʥʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʛʦʨʘʥʠʷ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠ ʧʦʞʘʨʘʭ ʚ ʵʢʦʩʠʩʪʝʤʘʭ ʚ ʘʪʤʦʩʬʝʨʫ ʚʳʜʝʣʷʝʪʩʷ ʚ 

ʬʦʨʤʝ ʦʢʩʠʜʦʚ ʫʛʣʝʨʦʜʘ ʠ ʩʘʞʠ ʦʪ 15 ʜʦ 45 ʄʪ/ʛʦʜ. 

ʇʨʦʙʳ ʚʦʟʜʫʭʘ ʥʘʜ ʦʯʘʛʦʤ ʧʦʞʘʨʘ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʯʘʩʪʴ ʚʳʜʝʣʷʝʤʳʭ 

ʛʘʟʦʚ ʙʳʩʪʨʦ ʚʩʪʫʧʘʝʪ ʚ ʬʦʪʦʭʠʤʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ. ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʟʦʥʘ ʚ 3 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʬʦʥʦʚʳʤʠ ʥʘ ʚʳʩʦʪʝ 

2,7 ʢʤ ʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʙʦʣʝʝ 50 ʢʤ ʦʪ ʦʯʘʛʘ ʧʦʞʘʨʘ. ɺʨʝʤʷ ʞʠʟʥʠ ʚ ʘʪʤʦʩʬʝʨʝ 

ʙʦʣʴʰʠʥʩʪʚʘ ʩʦʝʜʠʥʝʥʠʡ ʚʩʣʝʜʩʪʚʠʝ ʠʭ ʚʳʩʦʢʦʡ ʨʝʘʢʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʥʝʚʝʣʠʢʦ. 

ɺ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʧʨʠʯʝʤ ʦʙʲʝʤʳ 

ʚʳʙʨʦʩʘ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʥʝʢʦʪʦʨʳʭ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʩʚʠʥʮʘ, ʨʪʫʪʠ, ʢʘʜʤʠʷ, ʤʳʰʴʷʢʘ ʥʝʨʝʜʢʦ ʧʨʝʚʳʰʘʶʪ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ [5].  

ʇʝʨʝʤʝʱʝʥʠʝ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʭʫʜʰʝʥʠʶ 

ʤʠʢʨʦʢʣʠʤʘʪʘ, ʫʚʝʣʠʯʝʥʠʶ ʯʠʩʣʘ ʪʫʤʘʥʥʳʭ ʜʥʝʡ, ʫʤʝʥʴʰʝʥʠʶ ʧʨʦʟʨʘʯʥʦʩʪʠ 

ʘʪʤʦʩʬʝʨʳ ʠ ʦʙʫʩʣʦʚʣʝʥʥʦʤʫ ʠʤʠ ʩʥʠʞʝʥʠʶ ʚʠʜʠʤʦʩʪʠ, ʦʩʚʝʱʝʥʥʦʩʪʠ, 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʡ ʨʘʜʠʘʮʠʠ. ɿʘʛʨʷʟʥʷʶʱʠʝ ʘʪʤʦʩʬʝʨʫ ʚʝʱʝʩʪʚʘ 

ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦ, ʠ ʚ ʥʝʢʦʪʦʨʳʭ ʤʝʩʪʘʭ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʥʝʜʦʧʫʩʪʠʤʦ ʚʳʩʦʢʘ. ʀ, ʜʘʞʝ, ʦʯʝʥʴ ʤʘʣʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝʢʦʪʦʨʳʭ ʚʝʱʝʩʪʚ 
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ʦʧʘʩʥʳ. 

ɺʳʚʦʜʳ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʳʤ, ʦʙʨʘʟʫʶʱʠʡʩʷ ʧʨʠ ʩʛʦʨʘʥʠʠ ʙʠʦʤʘʩʩʳ 

ʨʘʩʪʝʥʠʡ (ʪʨʘʚʳ, ʣʠʩʪʚʳ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ, ʤʭʦʚ, ʣʠʰʘʡʥʠʢʦʚ, 

ʪʦʨʬʷʥʠʢʦʚ, ʣʝʩʥʳʭ ʧʦʜʩʪʠʣʦʢ ʠ ʭʚʦʠ) ʚ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʟʦʥʘʭ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʘʵʨʦʟʦʣʴʥʦ-ʛʘʟʦʚʫʶ ʩʤʝʩʴ, ʩʦʜʝʨʞʘʱʫʶ ʦʧʘʩʥʳʝ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʠ ʯʝʣʦʚʝʢʘ ʚʨʝʜʥʳʝ ʚʝʱʝʩʪʚʘ. ɻʦʨʝʥʠʝ ʙʠʦʤʘʩʩʳ ʷʚʣʷʝʪʩʷ ʛʣʦʙʘʣʴʥʳʤ 

ʠʩʪʦʯʥʠʢʦʤ ʛʘʟʦʚʦʡ ʠ ʧʳʣʝʚʦʡ ʵʤʠʩʩʠʠ ʚ ʘʪʤʦʩʬʝʨʫ ʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ 

ʦʜʠʥ ʠʟ ʛʣʘʚʥʳʭ ʬʘʢʪʦʨʦʚ ʵʢʦʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ ʜʣʷ ʟʜʦʨʦʚʴʷ 

ʥʘʩʝʣʝʥʠʷ ʚ ʫʨʙʦʩʠʩʪʝʤʘʭ. 
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ʈɽʂʆʄɽʅɼɸʎɯɰ ʑʆɼʆ ʋɼʆʉʂʆʅɸʃɽʅʅʗ ʉʀʉʊɽʄ ʋʇʈɸɺʃɯʅʅʗ 

ʆʍʆʈʆʅʆʖ ʅɸ ʆʉʅʆɺɯ ʈʀɿʀʂ-ʆʈɯɭʅʊʆɺɸʅʆɻʆ ʇɯɼʍʆɼʋ 

 

ʂʨʫʞʠʣʢʦ ʆʣʝʛ ɭʚʛʝʥʦʚʠʯ 

ʜ.ʪ.ʥ., ʩ.ʥ.ʩ., ʧʨʦʬʝʩʦʨ 

ʄʘʡʩʪʨʝʥʢʦ ɺʦʣʦʜʠʤʠʨ ɺʦʣʦʜʠʤʠʨʦʚʠʯ 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʊʦʚ çʊʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʤʝʪʽʥʚʝʩʪ ʧʦʣʽʪʝʭʥʽʢʘè 

ʤ. ʄʘʨʽʫʧʦʣʴ, ʋʢʨʘʾʥʘ 

ʊʢʘʣʠʯ ɯʨʠʥʘ ʄʠʢʦʣʘʾʚʥʘ 

ʢ.ʪ.ʥ., ʩʪ. ʥʘʫʢ. ʩʧʽʚʨʦʙ. 

ɼʝʨʞʘʚʥʘ ʫʩʪʘʥʦʚʘ çʅʘʮʽʦʥʘʣʴʥʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ 

ʽʥʩʪʠʪʫʪ ʧʨʦʤʠʩʣʦʚʦʾ ʙʝʟʧʝʢʠ ʪʘ ʦʭʦʨʦʥʠ ʧʨʘʮʽ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʂʦʥʮʝʧʮʽʷ ʨʝʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʦʭʦʨʦʥʦʶ ʧʨʘʮʽ 

(ʉʋʆʇ) ʚ ʋʢʨʘʾʥʽ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ 

ʛʽʛʽʻʥʦʶ ʪʘ ʙʝʟʧʝʢʦʶ ʧʨʘʮʽ ʥʘ ʦʩʥʦʚʽ ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ. ʇʦʙʫʜʦʚʘ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʦʜʽʙʥʠʭ ʩʠʩʪʝʤ ʟʘʙʝʟʧʝʯʠʪʴ ʚʨʘʭʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʠʟʠʢʫ 

ʧʨʠ ʧʣʘʥʫʚʘʥʥʽ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ, ʧʝʨʝʜʙʘʯʘʻ ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʫ 

ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʥʘʫʢʦʚʝ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʽʩʥʫʶʯʠʭ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʥʝʙʝʟʧʝʢ ʪʘ ʦʮʽʥʢʠ 

ʧʨʦʬʝʩʽʡʥʠʭ ʨʠʟʠʢʽʚ.  

ʄʝʪʘ ʨʦʙʦʪʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʽʚ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʉʋʆʇ ʥʘ 

ʦʩʥʦʚʽ ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ 

ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʚʠʙʦʨʫ ʜʣʷ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʦʮʽʥʶʚʘʥʥʷ 

ʨʠʟʠʢʫ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɸʥʘʣʽʟ ʤʽʞʥʘʨʦʜʥʦʛʦ ʜʦʩʚʽʜʫ ʧʦʙʫʜʦʚʠ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʙʝʟʧʝʢʦʶ ʪʘ ʛʽʛʽʻʥʦʶ ʧʨʘʮʽ ʩʚʽʜʯʠʪʴ, ʱʦ ʚ ʙʽʣʴʰʦʩʪʽ ʝʢʦʥʦʤʽʯʥʦ 

ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥ ʩʚʽʪʫ ʩʪʚʦʨʝʥʥʷ ʟʜʦʨʦʚʠʭ ʪʘ ʙʝʟʧʝʯʥʠʭ ʫʤʦʚ ʧʨʘʮʽ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʚʠʤʦʛ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʧʦʢʣʘʜʝʥʦ ʥʘ ʨʦʙʦʪʦʜʘʚʮʷ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ ʟʘʨʫʙʽʞʥʠʭ ʥʘʫʢʦʚʮʽʚ ʩʚʽʜʯʠʪʴ, ʱʦ ʦʮʽʥʢʘ 

ʨʠʟʠʢʽʚ ʻ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʧʨʝʚʝʥʪʠʚʥʠʤ ʟʘʭʦʜʦʤ. ʇʨʠ ʦʮʽʥʮʽ ʨʠʟʠʢʽʚ 
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ʤʘʶʪʴ ʚʨʘʭʦʚʫʚʘʪʠʩʴ ʥʝ ʪʽʣʴʢʠ ʜʘʥʽ ʧʨʦ ʥʝʩʧʨʠʷʪʣʠʚʽ ʧʦʜʽʾ ʽ ʥʝʱʘʩʥʽ ʚʠʧʘʜʢʠ, 

ʱʦ ʩʪʘʣʠʩʷ ʨʘʥʽʰʝ, ʘʣʝ ʡ ʥʝʙʝʟʧʝʢʠ, ʷʢʽ ʧʦʢʠ ʱʦ ʥʝ ʚʠʢʣʠʢʘʣʠ ʥʝʩʧʨʠʷʪʣʠʚʠʭ 

ʥʘʩʣʽʜʢʽʚ. ʂʝʨʫʶʯʠʩʴ ʥʘʩʪʘʥʦʚʘʤʠ ɼʉʊʋ ISO 31000:2018 (ISO 31000:2018, 

IDT) çʄʝʥʝʜʞʤʝʥʪ ʨʠʟʠʢʽʚ. ʇʨʠʥʮʠʧʠ ʪʘ ʥʘʩʪʘʥʦʚʠè ʦʮʽʥʢʫ ʧʨʦʬʝʩʽʡʥʠʭ 

ʨʠʟʠʢʽʚ ʧʨʦʧʦʥʫʻʪʴʩʷ ʧʨʦʚʦʜʠʪʠ ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʝʪʘʧʘʤʠ. 

1. ʆʨʛʘʥʽʟʘʮʽʷ ʨʦʙʽʪ ï ʟʙʽʨ, ʘʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ. 

ɺʠʟʥʘʯʝʥʥʷ ʮʽʣʝʡ ʪʘ ʟʘʚʜʘʥʴ ʦʮʽʥʢʠ ʨʠʟʠʢʫ, ʷʢʽ ʚʠʧʣʠʚʘʶʪʴ ʟ ʧʨʠʯʠʥ, ʱʦ 

ʚʠʢʣʠʢʘʣʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʦʮʽʥʢʠ ʨʠʟʠʢʫ. ɺʠʟʥʘʯʝʥʥʷ ʨʦʙʦʯʠʭ ʤʽʩʮʴ 

ʪʘ/ʘʙʦ ʚʠʜʽʚ ʨʦʙʽʪ, ʜʣʷ ʷʢʠʭ ʧʨʦʚʦʜʠʪʴʩʷ ʦʮʽʥʢʘ ʨʠʟʠʢʫ. ɺʠʙʽʨ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ 

ʨʠʟʠʢʫ.  

2. ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʥʝʙʝʟʧʝʢ ï ʧʨʦʮʝʩ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʥʘʷʚʥʦʩʪʽ ʥʝʙʝʟʧʝʯʥʠʭ 

ʪʘ ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʾʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

3. ɸʥʘʣʽʟʫʚʘʥʥʷ ʨʠʟʠʢʫ ï ʚʠʟʥʘʯʝʥʥʷ ʥʘʩʣʽʜʢʽʚ ʽ ʡʤʦʚʽʨʥʦʩʪʝʡ 

ʚʠʥʠʢʥʝʥʥʷ ʮʠʭ ʥʘʩʣʽʜʢʽʚ. 

4. ʆʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʫ ï ʧʨʦʮʝʩ ʧʦʨʽʚʥʷʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʘʥʘʣʽʟʫʚʘʥʥʷ ʨʠʟʠʢʽʚ ʟ ʢʨʠʪʝʨʽʷʤʠ ʨʠʟʠʢʽʚ, ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʧʨʠʡʥʷʪʥʦʩʪʽ. 

5. ʌʦʨʤʫʚʘʥʥʷ ʜʘʥʠʭ ʜʣʷ ʦʧʨʘʮʶʚʘʥʥʷ ʟʘʭʦʜʽʚ ʟʽ ʟʥʠʞʝʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ 

ʨʠʟʠʢʽʚ ï ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʥʝʙʝʟʧʝʢ, ʘʥʘʣʽʟʫ ʪʘ 

ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʫ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʜʘʥʠʭ, ʥʝʦʙʭʽʜʥʠʭ ʧʨʠ ʦʧʨʘʮʶʚʘʥʥʽ 

ʟʘʭʦʜʽʚ ʟʽ ʟʥʠʞʝʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʨʠʟʠʢʽʚ. 

ʄʝʪʦʜʠ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʷʢʽʩʥʠʤʠ, ʢʽʣʴʢʽʩʥʠʤʠ ʯʠ 

ʥʘʧʽʚʢʽʣʴʢʽʩʥʠʤʠ. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʝʪʦʜʠ ʪʘ/ʘʙʦ ʾʭ ʢʦʤʙʽʥʘʮʽʡ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʟʘʩʪʦʩʦʚʥʦʩʪʽ. 

ʊʘʢʠʭ ʢʨʠʪʝʨʽʾʚ ʪʨʠ ï ʟʘʚʞʜʠ ʟʘʩʪʦʩʦʚʥʠʡ, ʟʘʩʪʦʩʦʚʘʥʠʡ ʪʘ ʥʝʟʘʩʪʦʩʦʚʥʠʡ.  

ʊʘʢ, ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʩʫ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʥʝʙʝʟʧʝʢ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚ ʦʩʥʦʚʥʦʤʫ ʷʢʽʩʥʽ ʤʝʪʦʜʠ (ʧʝʨʝʣʽʢʠ ʢʦʥʪʨʦʣʴʥʠʭ ʟʘʧʠʪʘʥʴ, 

SWIFT, ʤʝʪʦʜ ɽʣʤʝʨʽ), ʷʢʽ ʧʦʣʷʛʘʶʪʴ ʚ ʜʦʩʣʽʜʞʝʥʥʽ ʫʤʦʚ ʧʨʘʮʽ ʚ ʮʽʣʦʤʫ ʪʘ/ʘʙʦ 

ʩʢʣʘʜʦʚʠʭ ʬʘʢʪʦʨʽʚ.  

ʅʘ ʩʪʘʜʽʷʭ ʘʥʘʣʽʟʫʚʘʥʥʷ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʫ ʚʘʛʦʤʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʞʥʘ 

ʜʦʩʷʛʪʠ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʢʽʣʴʢʽʩʥʠʭ ʤʝʪʦʜʽʚ (çʄʘʪʨʠʮʷ ʥʘʩʣʽʜʢʽʚ 
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/ʡʤʦʚʽʨʥʦʩʪʝʡè, ʤʝʪʦʜ ʌʘʡʥ-ʂʽʥʥʽ) ʘʙʦ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ʩʪʫʧʝʥʷ ʨʠʟʠʢʫ, 

ʚʠʭʦʜʷʯʠ ʟ ʦʢʨʝʤʠʭ ʦʮʽʥʦʢ ʤʦʞʣʠʚʦʩʪʽ (ʡʤʦʚʽʨʥʦʩʪʽ) ʽ ʟʥʘʯʫʱʦʩʪʽ (ʪʷʞʢʦʩʪʽ) 

ʥʘʩʣʽʜʢʽʚ ʨʝʘʣʽʟʘʮʽʾ ʨʠʟʠʢʫ. ʆʩʢʽʣʴʢʠ ʧʨʠ ʦʮʽʥʮʽ ʨʠʟʠʢʫ ʧʽʜʣʷʛʘʶʪʴ 

ʦʮʽʥʶʚʘʥʥʶ ʥʝ ʪʽʣʴʢʠ ʨʠʟʠʢʠ ʚʧʣʠʚʫ ʦʢʨʝʤʠʭ ʥʝʙʝʟʧʝʢ, ʘʣʝ ʚʩʷ ʾʭ ʩʫʢʫʧʥʽʩʪʴ 

ʧʨʠ ʚʩʽʭ ʤʦʞʣʠʚʠʭ ʩʠʪʫʘʮʽʷʭ, ʦʪʞʝ ʜʦʚʦʜʠʪʴʩʷ ʨʦʟʛʣʷʜʘʪʠ ʥʝʙʝʟʧʝʢʠ ʽ ʨʠʟʠʢʠ 

ʩʢʣʘʜʥʦʛʦ ʣʘʥʮʶʞʢʘ ʨʽʟʥʠʭ ʧʦʜʽʡ, ʧʦʚʝʜʽʥʢʫ ʩʢʣʘʜʥʠʭ ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ ʘʙʦ 

ʧʨʦʮʝʩʽʚ. ʋ ʮʠʭ ʚʠʧʘʜʢʘʭ, ʷʢ ʧʨʘʚʠʣʦ, ʟʘʩʪʦʩʦʚʫʶʪʴ ʙʘʣʴʥʽ ʦʮʽʥʢʠ ʪʠʭ ʯʠ ʽʥʰʠʭ 

ʩʪʫʧʝʥʽʚ ʨʠʟʠʢʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʚ ʧʦʜʘʣʴʰʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ 

ʤʝʪʦʜʠ ʧʦʙʫʜʦʚʠ ʽʥʪʝʛʨʘʣʴʥʦʾ ʦʮʽʥʢʠ ʘʙʦ ʥʘʧʽʚʢʽʣʴʢʽʩʥʽ ʤʝʪʦʜʠ (HAZOP, 

FMEA/FMECA, LOPA, Rʉʄ, HRA). 

ʅʘ ʚʠʙʽʨ ʤʝʪʦʜʫ ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʚʧʣʠʚʘʶʪʴ ʥʘʩʪʫʧʥʽ ʯʠʥʥʠʢʠ: 

ʨʝʩʫʨʩʠ ï ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, ʜʦʩʚʽʜ, ʢʚʘʣʽʬʽʢʘʮʽʷ ʝʢʩʧʝʨʪʥʦʾ ʛʨʫʧʠ 

ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʫ, ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ; 

ʭʘʨʘʢʪʝʨ ʪʘ ʩʪʫʧʽʥʴ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ï ʷʢʽʩʪʴ, ʢʽʣʴʢʽʩʪʴ ʪʘ ʧʦʚʥʦʪʘ ʥʘʷʚʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʨʠʟʠʢʫ, ʡʦʛʦ ʜʞʝʨʝʣʘ ʪʘ ʧʨʠʯʠʥʠ ʚʠʥʠʢʥʝʥʥʷ ʨʠʟʠʢʫ, 

ʥʘʩʣʽʜʢʠ; 

ʩʢʣʘʜʥʽʩʪʴ ï ʢʽʣʴʢʽʩʪʴ ʪʘ ʥʦʤʝʥʢʣʘʪʫʨʘ ʥʝʦʙʭʽʜʥʠʭ ʜʘʥʠʭ, 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ, ʷʢ ʥʘʩʣʽʜʦʢ, ʚʠʪʨʘʪ ʯʘʩʫ 

ʪʦʱʦ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʩʬʦʨʤʦʚʘʥʦ ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʠ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʉʋʆʇ ʥʘ ʦʩʥʦʚʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʤʝʪʦʜʽʚ ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʢʘʟʘʥʠʭ ʤʝʪʦʜʽʚ ʧʝʨʝʜʙʘʯʘʻ ʾʭ 

ʘʜʘʧʪʘʮʽʶ ʜʦ ʫʤʦʚ ʢʦʥʢʨʝʪʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʘʙʦ ʛʘʣʫʟʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʾʭ 

ʩʧʝʮʠʬʽʢʠ. ʅʘʡʙʽʣʴʰ ʧʨʠʚʘʙʣʠʚʠʤʠ ʜʣʷ ʧʨʘʢʪʠʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʞʥʘ 

ʚʚʘʞʘʪʠ ʤʝʪʦʜʠ ɽʣʤʝʨʽ, ʌʘʡʥïʂʽʥʥʽ ʪʘ çʄʘʪʨʠʮʷ ʥʘʩʣʽʜʢʽʚ / ʡʤʦʚʽʨʥʦʩʪʝʡè 

ʯʝʨʝʟ ʧʦʤʽʨʥʽ ʚʠʤʦʛʠ ʜʦ ʥʝʦʙʭʽʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʥʠʟʴʢʫ ʩʪʫʧʽʥʴ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ 

ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʥʝʚʠʩʦʢʫ ʩʢʣʘʜʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ. ʉʘʤʝ ʪʘʢʠʡ ʩʧʦʩʽʙ ʚʠʙʦʨʫ 

ʤʝʪʦʜʽʚ ʟʘʙʝʟʧʝʯʠʪʴ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʨʽʟʥʠʭ ʚʠʜʽʚ 

ʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʇʦʙʫʜʦʚʘ ʤʝʪʦʜʠʢʠ ʦʮʽʥʢʠ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʠʟʠʢʫ, 

ʧʨʠʡʥʷʪʥʦʾ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚ ʨʽʟʥʠʭ ʚʠʜʽʚ ʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʤʦʞʝ 
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ʟʜʽʡʩʥʶʚʘʣʠʩʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʧʝʮʠʬʽʢʠ ʢʦʥʢʨʝʪʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʥʘʧʨʠʢʣʘʜ, 

ʯʝʨʝʟ ʛʥʫʯʢʠʡ ʤʝʭʘʥʽʟʤ ʩʠʩʪʝʤʠ ʘʥʢʝʪʫʚʘʥʥʷ, ʨʝʘʣʽʟʦʚʘʥʠʡ ʚ ʤʝʪʦʜʽ. 

ɺʠʩʥʦʚʢʠ. ʅʘ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʚʽʜʩʫʪʥʽʡ ʻʜʠʥʠʡ ʧʽʜʭʽʜ ʜʦ ʦʮʽʥʢʠ 

ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʠʟʠʢʫ ʚ ʩʠʩʪʝʤʽ ʫʧʨʘʚʣʽʥʥʷ ʦʭʦʨʦʥʦʶ ʧʨʘʮʽ ʥʘ ʙʫʜʴ-ʷʢʦʤʫ 

ʧʽʜʧʨʠʻʤʩʪʚʽ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ ʡʦʛʦ ʜʽʷʣʴʥʦʩʪʽ, ʟʘʩʥʦʚʘʥʦʛʦ ʥʘ ʟʘʛʘʣʴʥʠʭ 

ʪʝʦʨʝʪʠʯʥʠʭ ʧʦʩʪʫʣʘʪʘʭ ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ ʚʝʣʠʯʝʟʥʫ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʨʠʟʠʢʽʚ, 

ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʢʦʥʮʝʧʮʽʡ ʪʝʦʨʽʾ ʨʠʟʠʢʫ ʽ ʤʝʪʦʜʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʘʥʘʣʽʟʫ ʪʘ 

ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʽʚ. ʆʮʽʥʢʘ ʨʠʟʠʢʽʚ ʻ ʙʝʟʧʝʨʝʨʚʥʠʤ ʽ ʩʠʩʪʝʤʘʪʠʯʥʠʤ ʧʨʦʮʝʩʦʤ, 

ʷʢʠʡ ʧʨʦʚʦʜʠʪʴʩʷ ʧʦʝʪʘʧʥʦ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʘʥʽʰʝ ʚʠʷʚʣʝʥʠʭ ʥʝʙʝʟʧʝʢ. 

ʆʪʞʝ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʚʠʨʦʙʥʠʯʠʭ 

ʥʝʙʝʟʧʝʢ, ʦʮʽʥʢʠ ʧʨʦʬʝʩʽʡʥʠʭ ʨʠʟʠʢʽʚ ʪʘ ʧʣʘʥʫʚʘʥʥʷ ʟʘʭʦʜʽʚ ʟ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʥʘ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʠʤ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʤ ʟʘʚʜʘʥʥʷʤ. 
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ʇʆɺʓʐɽʅʀɽ ʂʆʈʈʆɿʀʆʅʅʆʁ ʉʊʆʁʂʆʉʊʀ ɸʃʖʄʀʅʀɽɺʓʍ 

ʇʆʂʈʓʊʀʁ ʇʈʀ ʕʃɽʂʊʈʆɼʋɻʆɺʆʄ ʅɸʇʓʃɽʅʀʀ ʉ 

ʇʋʃʔʉʀʈʋʖʑʀʄ ʈɸʉʇʓʃʗʖʑʀʄ ʇʆʊʆʂʆʄ 

 

ʂʨʶʯʢʦʚ ʅʠʢʠʪʘ ʉʝʨʛʝʝʚʠʯ 

ʘʩʧʠʨʘʥʪ 

ʇʨʠʘʟʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʄʘʨʠʫʧʦʣʴ, ʋʢʨʘʠʥʘ 

 

ɺʚʝʜʝʥʠʝ./Introductions. ʆʙʨʘʟʫʶʱʘʷʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʘʜʝʥʠʷ ʨʦʩʳ 

ʠʣʠ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʧʣʝʥʢʘ ʚʣʘʛʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʠʥʠʮʠʠʨʫʝʪ ʧʨʦʪʝʢʘʥʠʝ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ, ʨʝʟʫʣʴʪʘʪʦʤ 

ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʩʪʘʪʴ ʟʘʨʦʞʜʝʥʠʝ ʦʯʘʛʦʚ ʢʦʨʨʦʟʠʦʥʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ. ʅʝʩʤʦʪʨʷ 

ʥʘ ʤʥʦʛʦʦʙʨʘʟʠʝ ʬʦʨʤ ʧʨʦʷʚʣʝʥʠʷ ʢʦʨʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʤʝʪʘʣʣʠʯʝʩʢʠʭ 

ʤʘʪʝʨʠʘʣʘʭ, ʩʫʱʝʩʪʚʫʝʪ ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʯʝʪʢʦ 

ʦʪʥʦʩʠʪʴ ʢʘʞʜʦʝ ʠʟ ʥʘʙʣʶʜʘʝʤʳʭ ʥʘ ʧʨʘʢʪʠʢʝ ʢʦʨʨʦʟʠʦʥʥʳʭ ʧʦʨʘʞʝʥʠʡ ʢ 

ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʢʣʘʩʩʫ. ɺ ʦʜʠʥ ʢʣʘʩʩ ʚʳʜʝʣʝʥʘ ʦʙʱʘʷ ʢʦʨʨʦʟʠʷ, ʢʦʪʦʨʫʶ ʪʘʢʞʝ 

ʥʘʟʳʚʘʶʪ ʩʧʣʦʰʥʦʡ ʢʦʨʨʦʟʠʝʡ, ʜʘʥʥʳʡ ʪʠʧ ʢʦʨʨʦʟʠʠ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʚʠʜʝ 

ʷʟʚʦʯʝʢ ʦʯʝʥʴ ʤʘʣʦʛʦ ʜʠʘʤʝʪʨʘ, ʧʦʨʷʜʢʘ ʦʜʥʦʛʦ ʤʠʢʨʦʤʝʪʨʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ 

ʚʠʜʘ ʢʦʨʨʦʟʠʠ ʧʨʦʠʩʭʦʜʠʪ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʦʜʠʥʘʢʦʚʦʝ ʫʤʝʥʴʰʝʥʠʝ ʪʦʣʱʠʥʳ 

ʧʦ ʚʩʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʘʣʶʤʠʥʠʝʚʦʛʦ ʠʟʜʝʣʠʷ. ɼʣʷ ʘʣʶʤʠʥʠʷ ʵʪʦʪ ʪʠʧ ʢʦʨʨʦʟʠʠ 

ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʩʠʣʴʥʦʢʠʩʣʦʪʥʳʭ ʠ ʱʝʣʦʯʥʳʭ ʫʩʣʦʚʠʡ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ 

ʦʙʣʘʩʪʴ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʘʣʶʤʠʥʠʝʚʳʭ ʩʧʣʘʚʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩ 

ʘʥʦʜʥʳʤʠ ʧʦʢʨʳʪʠʷʤʠ ʥʘ ʠʭ ʧʦʚʝʨʭʥʦʩʪʠ, ʦʭʚʘʪʳʚʘʝʪ ʪʦʣʴʢʦ ʨʘʩʪʚʦʨʳ, pH 

ʢʦʪʦʨʳʭ ʙʦʣʴʰʝ 3, ʥʦ ʥʝ ʙʦʣʝʝ 9. 

ʎʝʣʴ ʨʘʙʦʪʳ./Aim. ʇʦʚʳʩʠʪʴ ʢʦʨʨʦʟʠʦʥʥʫʶ ʩʪʦʡʢʦʩʪʴ ʘʣʶʤʠʥʠʝʚʳʭ 

ʧʦʢʨʳʪʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʧʳʣʝʥʥʳʭ ʤʝʜʦʪʦʤ ʵʣʝʢʪʨʦ ʜʫʛʦʚʦʡ 

ʤʝʪʘʣʣʠʟʘʮʠʠ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʫʣʴʩʠʨʫʶʱʝʛʦ ʨʘʩʧʳʣʷʶʱʝʛʦʛ ʧʦʪʦʢʘ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ./Materials and methods. ʂʦʨʨʦʟʠʦʥʥʫʶ ʩʪʦʡʢʦʩʪʴ 

ʘʣʶʤʠʥʠʝʚʳʭ ʧʦʢʨʳʪʠʡ ʠʩʩʣʝʜʦʚʘʣʠ ʥʘ ʦʙʨʘʟʮʘʭ, ʧʦʣʫʯʝʥʥʳʭ ʵʣʝʢʪʨʦʜʫʛʦʚʦʡ 

ʤʝʪʘʣʣʠʟʘʮʠʝʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʫʣʴʩʘʪʦʨʘ ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʯʘʩʪʦʪʫ 
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ʧʫʣʴʩʘʮʠʡ ʚ ʧʨʝʜʝʣʘʭ 0 - 120 ɻʮ. ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʦʩʥʦʚʳ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʩʪʘʣʴ ʪʠʧʘ ʉʪ3 , ʚ ʚʠʜʝ ʧʣʘʩʪʠʥ ʨʘʟʤʝʨʦʤ 100 Ĭ 100 Ĭ 7 ʤʤ. ʇʝʨʝʜ ʥʘʧʳʣʝʥʠʝʤ 

ʦʙʨʘʟʮʳ ʦʙʝʟʞʠʨʠʚʘʣʠ ʩʦʣʴʚʝʥʪʦʤ ʠ ʧʦʜʚʝʨʛʘʣʠ ʜʨʦʙʝʩʪʨʫʡʥʦʡ ʦʙʨʘʙʦʪʢʝ ʩ 

ʧʦʩʣʝʜʫʶʱʝʡ ʦʙʜʫʚʢʦʡ ʩʞʘʪʳʤ ʚʦʟʜʫʭʦʤ (ʜʣʷ ʫʜʘʣʝʥʠʷ ʧʳʣʠ). ʅʘʧʳʣʝʥʠʝ 

ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʤʝʪʘʣʣʠʟʘʪʦʨʘ ʕʄ-17 ʩ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʘʚʪʦʨʘʤʠ 

ʫʩʪʨʦʡʩʪʚʦʤ ʧʫʣʴʩʠʨʫʶʱʝʡ ʧʦʜʘʯʠ ʚʦʟʜʫʭʘ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʦʚʦʣʦʢʠ AWS 

5.10/5.10ʄ : ER4043. ʍʠʤ ʩʦʩʪʘʚ ʧʨʦʚʦʣʦʢʠ: Al ï ʦʩʥʦʚʘ, Si ï 4,5-6,0, Fe ï max. 

0,6, Cu ï max. 0,3, Mn ï max. 0,05, Mg ï max. 0,05, Zn ï max. 0,1, Ti ï max. 0,2, 

Be ï max. 0,0003 ʅʘʧʳʣʝʥʠʝ ʜʣʷ ʧʨʦʚʦʣʦʢʠ 1.6 ʤʤ ʧʨʦʠʟʚʦʜʠʣʠ ʧʦ ʩʣʝʜʫʶʱʠʤ 

ʨʝʞʠʤʘʤ: ʜʘʚʣʝʥʠʝ ʚʦʟʜʫʭʘ 0.6 ʄʇʘ, ʨʘʩʭʦʜ ʚʦʟʜʫʭʘ 2.5 ʤ3/ʤʠʥ, ʪʦʢ ʜʫʛʠ 160-

200 ɸ, ʥʘʧʨʷʞʝʥʠʝ 24-28 ɺ.  

ʇʨʦʠʟʚʦʜʠʣʦʩʴ ʥʘʧʳʣʝʥʠʝ ʩ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʨʘʚʥʦʛʦ 170 ʤʤ 

ʩʪʨʦʛʦ ʧʦʜ ʫʛʣʦʤ 90 ʛʨʘʜʫʩʦʚ. ʏʪʦʙʳ ʥʝ ʙʳʣʦ ʧʝʨʝʛʨʝʚʘ ʧʦʢʨʳʪʠʷ, ʥʘʧʳʣʝʥʠʝ 

ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʚ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ. ʅʘʧʳʣʷʣʩʷ ʩʣʦʡ ʪʦʣʱʠʥʦʡ ʦʢʦʣʦ 0.5 ʤʤ ʩ 

ʜʘʣʴʥʝʡʰʠʤ ʝʛʦ ʦʩʪʳʚʘʥʠʝʤ ʜʦ ʦʢʨʫʞʘʶʱʝʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʠ ʪʘʢ ʤʠʥʠʤʫʤ 6 

ʨʘʟ.ʇʦʩʣʝ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʩʧʳʪʫʝʤʳʭ ʦʙʨʘʟʮʦʚ, ʦʥʠ ʙʳʣʠ ʧʦʤʝʱʝʥʳ ʚ 

ʩʧʝʮʠʘʣʴʥʳʝ ʩʪʝʢʣʷʥʥʳʝ ʝʤʢʦʩʪʠ ʨʠʩ 3, ʢʫʜʘ ʙʳʣʘ ʜʦʙʘʚʣʝʥʘ ʘʟʦʪʥʘʷ ʢʠʩʣʦʪʘ 

HNO3 ʚ ʩʣʫʯʘʝ ʩ ʧʝʨʚʳʤ ʦʧʳʪʦʤ ʠ ʱʝʣʦʯʴ NaOH. 

 

ʈʠʩ. 1 ʉʢʦʨʦʩʪʴ ʢʦʨʨʦʟʠʠ Al ʚ ʢʠʩʣʦʡ ʩʨʝʜʝ HNO3 

ʆʙʨʘʟʮʳ ʧʦʩʣʝ ʥʘʭʦʞʜʝʥʠʷ ʚ 40 % ʨʘʩʪʚʦʨʝ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ ʙʳʣʠ 
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ʠʩʪʦʥʯʝʥʳ ʠ ʦʭʨʫʧʯʝʥʳ. 

ɺ ʩʣʫʯʘʝ ʣʦʢʘʣʴʥʦʛʦ ʘʥʦʜʥʦʛʦ ʨʘʩʪʚʦʨʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʘʩʪʠʥʳ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʫʯʘʩʪʢʠ ʥʝʟʘʱʠʱʝʥʥʦʛʦ ʤʝʪʘʣʣʘ (ʘʥʦʜʥʳʝ ʫʯʘʩʪʢʠ), ʧʦʪʝʥʮʠʘʣ 

ʢʦʪʦʨʳʭ ʚʩʝʛʜʘ ʦʪʨʠʮʘʪʝʣʴʥʝʝ, ʯʝʤ ʧʦʪʝʥʮʠʘʣ ʫʯʘʩʪʢʦʚ, ʧʦʢʨʳʪʳʭ ʦʢʩʠʜʥʦʡ 

ʧʣʝʥʢʦʡ. ʅʘ ʘʥʦʜʥʳʭ ʫʯʘʩʪʢʘʭ ʠʜʝʪ ʠʥʪʝʥʩʠʚʥʦʝ ʦʢʠʩʣʝʥʠʝ ʘʣʶʤʠʥʠʷ. 

 

ʈʠʩ. 2 ʉʢʦʨʦʩʪʴ ʢʦʨʨʦʟʠʠ Al ʚ ʱʝʣʦʯʥʦʡ ʩʨʝʜʝ NaOH 

 

ɺʳʚʦʜʳ./Conclusions. 

1. ʀʟ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʩʣʦʞʥʦ ʫʩʤʦʪʨʝʪʴ, ʯʪʦ ʯʘʩʪʦʪʘ 

ʧʫʣʴʩʘʮʠʠ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʢʦʨʨʦʟʠʦʥʥʫʶ ʩʪʦʡʢʦʩʪʴ 

ʘʣʣʶʤʠʥʠʷ. ɺ ʢʠʩʣʦʡ ʩʨʝʜʝ ʢʦʨʨʦʟʠʦʥʥʘʷ ʩʪʦʡʢʦʩʪʴ ʧʦʚʳʰʘʝʪʩʷ ʥʘ 52.5 %, ʘ ʚ 

ʱʝʣʦʯʥʦʡ 40 %. 

2. ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʚʠʜʥʦ, ʯʪʦ ʢʦʨʨʦʟʠʷ ʘʣʶʤʠʥʠʷ ʚ ʱʝʣʦʯʥʦʡ 

ʩʨʝʜʝ ʧʨʦʪʝʢʘʝʪ ʙʳʩʪʨʝʝ ʯʝʤ ʚ ʢʠʩʣʦʡ ʚ 24 ï 31 ʨʘʟ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʨʘʟʮʘ.  
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ɼʆʉʃɯɼɾɽʅʅʗ ʉʇʆʉʆɹɯɺ ʇʆɼɸʅʅʗ ʈɽʂʃɸʄʅʆɻʆ ʂʆʅʊɽʅʊʋ ɺ 

ɿɸʃɽɾʅʆʉʊɯ ɺɯɼ ʎɯʃʔʆɺʆɰ ɸʋɼʀʊʆʈɯɰ 

 

ʂʫʟʷʻʚ ɼ. ʈ. 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʨʘʜʽʦʝʣʝʢʪʨʦʥʽʢʠ 

ʋʢʨʘʾʥʘ, 61166, ʍʘʨʢʽʚ, ʧʨ. ʅʘʫʢʠ 14 

 

ɺʚʝʜʝʥʥʷ. ɼʦʩʣʽʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʠ ʧʦʜʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʦʛʦ ʢʦʥʪʝʥʪʫ ʚ 

ʨʽʟʥʠʭ ʚʠʜʘʭ ʨʝʢʣʘʤʠ, ʚʠʟʥʘʯʠʪʠ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʢʦʞʥʦʛʦ ʟ ʤʝʪʦʜʽʚ. 

ɿôʷʩʫʚʘʥʥʷ ʪʠʧʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʘ ʧʨʦʚʽʜʥʠʭ ʪʝʥʜʝʥʮʽʡ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʦʛʦ 

ʨʠʥʢʫ ʨʝʢʣʘʤʥʠʭ ʧʦʩʣʫʛ. ɸʥʘʣʽʟ ʨʦʟʚʠʪʢʫ ʨʝʢʣʘʤʠ ʥʘ ʬʦʥʽ ʚʩʝʩʚʽʪʥʴʦʾ ʧʘʥʜʝʤʽʾ, 

ʚʠʟʥʘʯʝʥʥʷ ʩʧʦʩʦʙʽʚ ʧʦʜʘʥʥʷ ʨʝʢʣʘʤʠ ʜʣʷ ʧʝʚʥʦʾ ʮʽʣʴʦʚʦʾ ʘʫʜʠʪʦʨʽʾ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʨʝʢʣʘʤʘ, ʩʪʘʪʠʩʪʠʢʘ, ʘʫʜʠʪʦʨʽʷ, ʨʝʢʣʘʤʥʠʡ ʢʦʥʪʝʥʪ, 

ʧʦʜʘʯʘ ʨʝʢʣʘʤʠ 

 

ʎʽʣʴ ʨʦʙʦʪʠ. ʄʝʪʦʶ ʤʦʻʾ ʨʦʙʦʪʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʩʫʯʘʩʥʦʾ ʨʝʢʣʘʤʠ, ʘ ʩʘʤʝ 

ʧʦʜʘʥʥʷ ʨʝʢʣʘʤʥʦʛʦ ʢʦʥʪʝʥʪʫ ʪʘ ʩʧʨʦʱʝʥʥʷ ʣʶʜʠʥʽ ʚʠʙʨʘʪʠ ʚʽʜʧʦʚʽʜʥʫ ʜʣʷ ʥʝʾ 

ʨʝʢʣʘʤʫ. ʈʦʙʠʪʠ ʷ ʮʝ ʙʫʜʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʨʦʙʣʝʥʦʾ ʤʥʦʶ ʧʨʦʛʨʘʤʠ. 

ʄʘʪʝʨʽʘʣʠ ʨʦʙʦʪʠ. ʈʝʢʣʘʤʘ ʩʪʦʾʪʴ ʧʝʨʝʜ ʟʦʨʝʶ ʥʦʚʦʾ ʝʨʠ: ʦʥʣʘʡʥ-

ʨʝʢʣʘʤʘ ʧʦʰʠʨʶʻʪʴʩʷ ʽ ʟʘʣʫʯʘʻ ʚʩʝ ʙʽʣʴʰʫ ʽ ʙʽʣʴʰʫ ʯʘʩʪʠʥʫ ʨʝʢʣʘʤʥʦʛʦ 

ʙʶʜʞʝʪʫ. ɼʘʥʽ ʧʝʨʝʪʚʦʨʠʣʠʩʷ ʥʘ ʥʦʚʝ ʨʝʢʣʘʤʥʝ ʟʦʣʦʪʦ. ɿôʷʚʠʣʠʩʷ ʥʦʚʽ 

ʨʝʢʣʘʤʥʽ ʛʽʛʘʥʪʠ, ʪʦʜʽ ʷʢ ʩʪʝʡʢʭʦʣʜʝʨʠ, ʷʢʽ ʜʘʚʥʦ ʟʚʠʢʣʠ, ʚʪʨʘʯʘʶʪʴ ʩʚʦʶ 

ʚʘʞʣʠʚʽʩʪʴ. ʎʝʡ ʧʝʨʝʭʽʜ ʻ ʩʪʨʫʢʪʫʨʥʠʤ ʽ, ʚʽʥ ʧʦʚʠʥʝʥ ʪʨʠʚʘʪʠ. ʂʣʶʯʦʚʝ 

ʧʠʪʘʥʥʷ ʥʝ ʚ ʪʦʤʫ, ʯʠ ʟʤʽʥʠʪʴʩʷ ʨʝʢʣʘʤʘ, ʘ ʚ ʪʦʤʫ, ʥʘʩʢʽʣʴʢʠ ʨʘʜʠʢʘʣʴʥʦ ʚʦʥʘ 

ʮʝ ʟʨʦʙʠʪʴ. 

ʇʝʨʝʭʽʜ ʪʘʢʦʞ ʻ ʦʩʥʦʚʦʧʦʣʦʞʥʠʤ ʥʝ ʪʽʣʴʢʠ ʜʣʷ ʨʝʢʣʘʤʥʠʭ ʢʦʨʧʦʨʘʮʽʡ, 

ʱʦ ʚʞʝ ʜʘʚʥʦ ʽʩʥʫʶʪʴ, ʘʣʝ ʡ ʜʣʷ ʯʠʩʣʝʥʥʠʭ ʥʦʚʠʭ ʫʯʘʩʥʠʢʽʚ ʨʠʥʢʫ, ʚ 

ʦʩʥʦʚʥʦʤʫ ʟ ʪʝʭʥʦʣʦʛʽʷʤʠ ʪʘ ʩʪʝʢʦʤ ʜʘʥʠʭ. ʑʦʙ ʥʘʜʘʪʠ ʚʘʤ ʧʨʦʩʪʠʡ ʦʛʣʷʜ ʮʽʻʾ 

ʩʢʣʘʜʥʦʾ ʝʢʦʩʠʩʪʝʤʠ, ʤʠ ʚʠʟʥʘʯʠʣʠ ʧôʷʪʴ ʦʩʥʦʚʥʠʭ ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ, ʷʢʽ 

ʙʫʜʫʪʴ ʩʠʣʴʥʦ ʬʦʨʤʫʚʘʪʠ ʤʘʡʙʫʪʥʽʡ ʨʝʢʣʘʤʥʠʡ ʣʘʥʜʰʘʬʪ. 
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ɸʣʝ ʨʝʢʣʘʤʘ ʨʦʟʚʠʚʘʻʪʴʩʷ, ʩʪʚʦʨʶʶʪʴʩʷ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ, ʥʦʚʽ ʤʝʪʦʜʠ 

ʜʣʷ ʨʝʢʣʘʤʠ. ɸʛʝʥʪʩʪʚʘ ʢʨʘʱʝ, ʥʽʞ ʙʫʜʴ-ʢʦʣʠ ʨʘʥʽʰʝ, ʧʦʽʥʬʦʨʤʦʚʘʥʽ ʧʨʦ 

ʩʧʦʞʠʚʘʯʽʚ, ʟʽʙʨʘʚʰʠ ʚʝʣʠʯʝʟʥʽ ʩʭʦʚʠʱʘ ʾʭ ʜʘʥʠʭ. ɸʣʝ ʙʘʛʘʪʦ ʟ ʮʠʭ ʩʧʦʞʠʚʘʯʽʚ, 

ʦʩʦʙʣʠʚʦ ʟʘʤʦʞʥʽ ʤʦʣʦʜʽ ʣʶʜʠ, ʷʢʠʭ ʮʽʥʫʶʪʴ ʨʝʢʣʘʤʦʜʘʚʮʽ, ʥʘʩʪʽʣʴʢʠ 

ʥʝʥʘʚʠʜʷʪʴ ʨʝʢʣʘʤʫ, ʱʦ ʧʣʘʪʷʪʴ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʾʾ. 

çɺʘʞʯʝ ʦʭʦʧʠʪʠ ʘʫʜʠʪʦʨʽʶ, ʚʘʨʪʽʩʪʴ ʤʘʨʢʝʪʠʥʛʫ ʟʨʦʩʪʘʻ, ʢʽʣʴʢʽʩʪʴ 

ʢʘʥʘʣʽʚ ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʦ ʟʨʦʩʣʘ ʽ ʚʘʨʪʽʩʪʴ ʦʭʦʧʣʝʥʥʷ ʚʩʽʭ ʮʠʭ ʢʘʥʘʣʽʚ ʪʘʢʦʞ 

ʟʨʦʩʣʘè, - ʩʢʘʟʘʚ ɼʞʝʡ ʇʘʪʪʽʩʦʣ, ʧʨʦʚʽʜʥʠʡ ʘʚʪʦʨ ʟʚʽʪʫ ʚ ʽʥʪʝʨʚôʶ. çʎʝ 

ʧʦʩʪʽʡʥʠʡ ʪʠʩʢ ʥʘ ʤʘʨʢʝʪʦʣʦʛʽʚ ð ʤʠ ʙʽʣʴʰʝ ʥʝ ʧʨʦʩʪʦ ʩʪʚʦʨʶʻʤʦ ʨʝʢʣʘʤʥʽ 

ʢʘʤʧʘʥʽʾ ʪʨʠ-ʯʦʪʠʨʠ ʨʘʟʠ ʥʘ ʨʽʢ ʽ ʟʘʧʫʩʢʘʻʤʦ ʾʭ ʫ ʢʽʣʴʢʦʭ ʤʝʨʝʞʘʭ ʽ ʜʨʫʢʫʻʤʦè. 

ʂʨʠʟʘ, ʩʧʨʠʯʠʥʝʥʘ ʧʘʥʜʝʤʽʻʶ COVID-19, ʡʤʦʚʽʨʥʦ, ʪʦʨʢʥʝʪʴʩʷ ʚʩʽʭ ʙʦʢʽʚ 

ʞʠʪʪʷ ð ʛʣʦʙʘʣʴʥʘ ʝʢʦʥʦʤʽʢʘ ʚʞʝ ʚ ʨʝʮʝʩʽʾ ʽ ʟʘ ʥʘʡʥʝʩʧʨʠʷʪʣʠʚʽʰʦʛʦ ʩʮʝʥʘʨʽʶ 

ʥʝʜʦʦʪʨʠʤʘʻ 2,7 ʪʨʣʥ ʜʦʣ. ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʪʦʤʫ, ʱʦ ʧʨʘʮʶʻ ʦʬʬʣʘʡʥ ʽ ʥʝ ʤʦʞʝ 

ʨ̔ ʟʢʦ (ʘʙʦ ʚ ʧʨʠʥʮʠʧʽ) ʧʝʨʝʢʣʶʯʠʪʠʩʷ ʥʘ ʦʥʣʘʡʥ. ʎʝ ʩʧʦʨʪ, ʪʫʨʠʟʤ, ʛʨʦʤʘʜʩʴʢʝ 

ʭʘʨʯʫʚʘʥʥʷ, ʛʦʪʝʣʴʥʠʡ ʙʽʟʥʝʩ, ʘʚʽʘʧʝʨʝʚʝʟʝʥʥʷ, ʚʠʩʪʘʚʢʠ ʪʘ ʢʦʥʬʝʨʝʥʮʽʾ, 

ʜʦʟʚʽʣʣʷ, ʧʦʙʫʪʦʚʽ ʧʦʩʣʫʛʠ. 

ɹʘʛʘʪʦ ʨʝʢʣʘʤʦʜʘʚʮʽʚ ʚ ʥʦʚʠʭ ʫʤʦʚʘʭ ʩʢʦʨʦʯʫʶʪʴ ʨʝʢʣʘʤʥʽ ʙʶʜʞʝʪʠ ʯʠ 

ʚʟʘʛʘʣʽ ʧʝʨʝʩʪʘʶʪʴ ʚʠʪʨʘʯʘʪʠ ʛʨʦʰʽ ʥʘ ʨʝʢʣʘʤʫ. ʅʘʧʨʠʢʣʘʜ, Twitter ʜʝʤʦʥʩʪʨʫʻ 

ʟʨʦʩʪʘʥʥʷ ð ʢʽʣʴʢʽʩʪʴ ʘʢʪʠʚʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʟʘ ʜʦʙʫ ʧʽʜʩʢʦʯʠʣʘ ʥʘ 23%, ʘʣʝ 

ʨʝʢʣʘʤʥʠʡ ʚʠʪʦʨʛ ʢʦʤʧʘʥʽʾ ʩʢʦʨʦʪʠʪʴʩʷ, ʟʘ ʧʨʦʛʥʦʟʘʤʠ ʢʦʤʧʘʥʽʾ, ʥʘ 20%. 

Twitter ʥʝ ʻʜʠʥʠʡ ʧʦʪʨʘʧʠʪʴ ʧʽʜ ʫʜʘʨ. 

ɺ 2021 ʨʦʮʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʰʠʨʝʥʥʷ ʘʥʽʤʘʮʽʾ ʚ ʨʝʢʣʘʤʽ, ʪʦʙʪʦ ʟʚʠʯʘʡʥʽ 

ʩʪʘʪʠʯʥʽ ʢʘʨʪʠʥʢʠ ʚʞʝ ʥʝ ʪʘʢ ʮʽʢʘʚʣʷʪʴ ʧʦʢʫʧʮʷ, ʷʢ ʽʥʪʝʨʘʢʪʠʚʥʘ ʜʠʥʘʤʽʯʥʘ 

ʘʥʽʤʘʮʽʷ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʝʦ ʯʠ ʟʚʠʯʘʡʥʦʾ ʘʥʽʤʘʮʽʾ ʧʦʢʫʧʮʝʚʽ ʤʦʞʥʘ ʢʨʘʩʠʚʦ 

ʟʦʙʨʘʟʠʪʠ ʪʦʚʘʨ, ʱʦ ʙʫʜʝ ʧʨʦʜʘʚʘʪʠʩʴ ʽ ʟʚʠʯʘʡʥʦ ʣʶʜʠʥʽ ʙʫʜʝ ʮʽʢʘʚʽʰʝ 

ʧʦʜʠʚʠʪʠʩʴ ʥʘ ʢʨʘʩʠʚʝ ʪʘ ʮʽʢʘʚʝ ʚʽʜʝʦ, ʘʥʽʞ ʟʚʠʯʘʡʥʘ ʢʘʨʪʠʥʢʘ.  

ɺʽʜʝʦʨʝʢʣʘʤʘ ð ʥʝ ʥʦʚʠʥʘ ʥʘ ʨʠʥʢʫ, ʘʣʝ ʦʩʢʽʣʴʢʠ ʽʥʪʝʨʥʝʪ, ʩʤʘʨʪʬʦʥʠ ʽ 

ʪʝʭʥʦʣʦʛʽʾ ʚ ʮʽʣʦʤʫ ʧʨʦʜʦʚʞʫʶʪʴ ʨʦʟʚʠʚʘʪʠʩʷ, ʮʽʣʢʦʤ ʽʤʦʚʽʨʥʦ, ʱʦ ʚʦʥʘ 

ʟʘʣʠʰʠʪʴʩʷ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰʠʭ ʪʝʥʜʝʥʮʽʡ ʮʠʬʨʦʚʦʾ ʨʝʢʣʘʤʠ ʚ 2021 ʨʦʮʽ. ʋ 

ʤʝʞʘʭ ʮʴʦʛʦ ʨʝʢʣʘʤʠ ʻ ʢʽʣʴʢʘ ʽʥʥʦʚʘʮʽʡʥʠʭ ʩʧʦʩʦʙʽʚ ʩʧʽʣʢʫʚʘʥʥʷ, ʷʢʽ ʤʦʞʫʪʴ 
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ʚʠʥʠʢʥʫʪʠ ʥʘʩʪʫʧʥʦʛʦ ʨʦʢʫ. ʇʨʷʤʘ ʪʨʘʥʩʣʷʮʽʷ - ʦʜʥʘ ʟ ʥʠʭ, ʦʩʢʽʣʴʢʠ ʧʦʪʦʢʦʚʝ 

ʚʽʜʝʦ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʤ, ʚʽʜʢʨʠʚʘʶʯʠ ʜʚʝʨʽ ʜʣʷ 

ʙʽʟʥʝʩʫ, ʱʦʙ ʜʦʩʣʽʜʞʫʚʘʪʠ ʨʝʢʣʘʤʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʴʦʛʦ ʢʦʥʪʝʥʪʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ. ʉʘʤʝ ʮʽ ʬʘʢʪʦʨʠ ʩʧʦʜʚʠʥʫʣʠ ʤʝʥʝ ʥʘ ʜʫʤʢʫ ʩʪʚʦʨʠʪʠ 

ʟʘʩʪʦʩʫʥʦʢ, ʱʦ ʜʦʧʦʤʦʞʝ ʣʶʜʷʤ ʚʠʙʠʨʘʪʠ ʪʠʧ ʽ ʚʠʜ ʨʝʢʣʘʤʠ, ʱʦ ʧʦʪʨʝʙʫʻʪʴʩʷ 

ʜʣʷ ʫʩʧʽʰʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʪʦʚʘʨʫ. ʉʘʤ ʟʘʩʪʦʩʫʥʦʢ ʚʠʨʘʞʝʥʠʡ ʫ ʚʠʛʣʷʜʽ ʪʝʩʪʫ. ɺ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʙʨʘʥʠʭ ʚʽʜʧʦʚʽʜʝʡ, ʬʦʨʤʫʻʪʴʩʷ ʢʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ. 

ɺʠʩʥʦʚʦʢ. ɼʞʝʨʝʣʘʤʠ ʤʦʾʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘʩʘʤʧʝʨʝʜ ʻ ʨʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʴ ʨʽʟʥʠʭ ʢʦʤʧʘʥʽʡ. ɿʘ ʧʽʜʩʫʤʢʘʤʠ ʮʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʜʫʻʪʴʩʷ 

ʧʽʜʩʫʤʢʦʚʠʡ ʨʝʟʫʣʴʪʘʪ ʜʦʢʣʘʜʘʥʥʷ. ɼʦʜʘʪʦʢ ʤʘʪʠʤʝ ʬʦʨʤʫ ʪʝʩʪʽʚ, ʜʝ ʧʨʠ 

ʧʝʚʥʦʤʫ ʥʘʙʦʨʽ ʚʘʨʽʘʥʪʽʚ ʚʽʜʧʦʚʽʜʝʡ ʙʫʜʝ ʚʽʜʧʦʚʽʜʥʠʡ ʨʝʟʫʣʴʪʘʪ. ʊʘʢ, 

ʥʘʧʨʠʢʣʘʜ, ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʰʚʠʜʢʦ ʚʠʟʥʘʯʠʪʠʩʷ ʟ ʧʦʪʨʽʙʥʦʶ ʜʣʷ ʥʴʦʛʦ 

ʨʝʢʣʘʤʦʶ, ʽ ʢʦʥʪʝʥʪʦʤ ʫ ʮʽʡ ʨʝʢʣʘʤʽ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʙʘʥʝʨ ʟʽ ʩʪʘʪʠʢʦʶ ʘʙʦ 

ʚʽʜʝʦʙʘʥʝʨ. ʊʘʢʦʞ ʟʙʠʨʘʪʠʤʝʪʴʩʷ ʩʪʘʪʠʩʪʠʢʘ ʢʽʥʮʝʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʽ ʤʦʞʥʘ 

ʙʫʜʝ ʚʠʟʥʘʯʠʪʠ, ʷʢʠʡ ʧʨʦʜʫʢʪ ʯʠ ʧʦʩʣʫʛʠ ʘʢʪʠʚʥʦ ʧʨʦʩʫʚʘʶʪʴʩʷ ʚ ʩʫʯʘʩʥʦʤʫ 

ʨʠʥʢʫ. 
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ʄɽʊʆɼʀ ɿɸɹɽɿʇɽʏɽʅʅʗ ɹɽɿʇɽʂʀ ɸɺʊʆʄɸʊʀɿʆɺɸʅʀʍ ʉʀʉʊɽʄ 

ʋʇʈɸɺʃɯʅʅʗ ʆɹôɭʂʊɸʄʀ ʂʈʀʊʀʏʅʆɰ ɯʅʌʈɸʉʊʈʋʂʊʋʈʀ 

 

ʄʘʛʦʤʝʜʦʚʘ ʄʘʨʽʷ ʉʝʨʛʽʾʚʥʘ 

ʘʩʧʽʨʘʥʪʢʘ 

ɼʝʨʞʘʚʥʠʡ ʋʥʽʚʝʨʩʠʪʝʪ ʊʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʝ ʯʠʩʣʦ ʨʦʙʽʪ, ʧʨʠʩʚʷʯʝʥʠʭ ʟʘʭʠʩʪʫ ʧʨʦʮʝʩʽʚ 

ʫʧʨʘʚʣʽʥʥʷ ʚʽʜ ʟʦʚʥʽʰʥʽʭ ʽ ʚʥʫʪʨʽʰʥʽʭ ʟʘʛʨʦʟ ʨʦʟʢʨʘʜʘʥʥʷ, ʨʫʡʥʫʚʘʥʥʷ ʽ 

ʤʦʜʠʬʽʢʘʮʽʾ ʽʥʬʦʨʤʘʮʽʾ, ʨʷʜ ʚʘʞʣʠʚʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʘʩʧʝʢʪʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ (ɸʉʋ) ʦʙôʻʢʪʘʤʠ 

ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʫ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʜʽʷʣʴʥʦʩʪʽ ʟʘʣʠʰʘʻʪʴʩʷ ʙʝʟ ʥʘʣʝʞʥʦʾ 

ʫʚʘʛʠ ʜʦʩʣʽʜʥʠʢʽʚ. ʅʘʧʨʷʤʦʢ ʜʦʩʣʽʜʞʝʥʴ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʦʙʣʽʢʦʤ ʫ ʪʝʦʨʽʾ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ (ɯɹ) ʪʘʢʠʭ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʨʠʪʠʯʥʠʭ 

ʩʠʩʪʝʤ, ʷʢ ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ ʧʨʦʪʽʢʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʧʨʦʮʝʩʽʚ, ʘ ʪʘʢʦʞ ʟʨʦʩʪʘʥʥʷ ʜʦ ʥʝʧʨʠʡʥʷʪʥʦʶ ʮʽʥʠ ʰʢʦʜʠ ʫ ʨʘʟʽ ʧʦʤʠʣʢʠ 

ʫʧʨʘʚʣʽʥʥʷ. ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʨʘʥʽʰʝ ʚʠʢʦʥʘʥʠʭ ʨʦʙʽʪ, ʘ ʪʘʢʦʞ ʚʢʣʶʯʝʥʥʷ 

ʯʘʩʫ ʚ ʢʦʥʮʝʧʪʫʘʣʴʥʫ ʩʭʝʤʫ ʜʦʩʣʽʜʞʝʥʴ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʥʘ ʨʽʟʥʠʭ 

ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ɸʉʋ ʜʦʟʚʦʣʠʣʦ ʚʩʪʘʥʦʚʠʪʠ ʮʽʣʠʡ ʨʷʜ ʧʨʦʪʠʨʽʯ ʤʽʞ 

ʚʠʤʦʛʘʤʠ ʧʨʘʢʪʠʢʠ ʽ ʩʪʘʥʦʤ ʪʝʦʨʽʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ɸʉʋ ʦʙôʻʢʪʘʤʠ 

ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

ʇʝʨʰʝ ʧʨʦʪʠʨʽʯʯʷ ʧʦʚ'ʷʟʘʥʦ ʟ ʥʘʷʚʥʽʩʪʶ ʥʝʫʟʛʦʜʞʝʥʦʩʪʽ ʤʽʞ ʜʠʥʘʤʽʢʦʶ 

ʧʨʦʪʽʢʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʧʦʪʨʝʙʫʻ ʦʧʠʩʫ ʽʥʬʦʨʤʘʮʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʪʘʢʠʭ ʾʾ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʷʢ ʩʚʦʻʯʘʩʥʽʩʪʴ, ʧʦʚʥʦʪʘ ʽ ʜʦʩʪʦʚʽʨʥʽʩʪʴ, ʽ ʩʪʘʪʠʯʥʽʩʪʶ 

ʧʦʜʘʥʥʷ ʜʘʥʠʭ ʫ ʪʝʦʨʽʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ. ɺʩʝ ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ 

ʚʭʽʜʥʽ ʜʘʥʽ, ʥʘʜʭʦʜʷʪʴ ʚʽʜ ʨʽʟʥʠʭ ʜʞʝʨʝʣ, ʫ ʨʘʟʽ ʾʭ ʧʝʨʝʢʨʫʯʝʥʥʷ, ʪʘʢʦʞ ʙʫʜʫʪʴ 

ʚʽʜʧʦʚʽʜʘʪʠ ʚʩʪʘʥʦʚʣʝʥʠʤ ʚʠʤʦʛʘʤ ʜʦʩʪʫʧʫ, ʱʦ ʧʨʠʟʚʝʜʝ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʝʭʘʥʽʟʤʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʪʘ ʮʽʣʽʩʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʟʘʭʠʩʪʫ 

ʨʝʟʫʣʴʪʘʪʽʚ ʜʝʩʪʨʫʢʪʠʚʥʠʭ ʚʧʣʠʚʽʚ ʚ ɸʉʋ ʦʙôʻʢʪʘʤʠ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

ɼʨʫʛʝ ʧʨʦʪʠʨʽʯʯʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʽʩʪʦʪʥʠʤ ʚʧʣʠʚʦʤ ʣʶʜʩʴʢʦʛʦ ʬʘʢʪʦʨʫ ʥʘ 



276 

ʨʽʚʝʥʴ ɯɹ ɸʉʋ ʦʙôʻʢʪʘʤʠ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʽ ʚʽʜʩʫʪʥʽʩʪʶ ʥʝʦʙʭʽʜʥʦʛʦ 

ʥʘʙʦʨʫ ʤʝʪʦʜʽʚ ʡʦʛʦ ʦʮʽʥʢʠ ʽ ʟʘʭʠʩʪʫ ʚʽʜ ʚʠʧʘʜʢʦʚʠʭ ʽ ʥʘʚʤʠʩʥʠʭ ʧʦʤʠʣʦʢ 

ʦʙʩʣʫʛʦʚʫʶʯʦʛʦ ʧʝʨʩʦʥʘʣʫ. 

ʊʨʝʪʻ ʧʨʦʪʠʨʽʯʯʷ ʚʠʥʠʢʘʻ ʤʽʞ ʥʝʜʦʩʪʘʪʥʽʤ ʥʘʙʦʨʦʤ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ɯɹ, ʟ 

ʦʜʥʦʛʦ ʙʦʢʫ, ʽ ʚʠʤʦʛʘʤʠ ʧʨʘʢʪʠʢʠ ʟ ʫʧʨʘʚʣʽʥʥʷ ʨʝʩʫʨʩʘʤʠ ʟʘʭʠʩʪʫ ʚ ʨʝʘʣʴʥʦʤʫ 

ʯʘʩʽ ʧʨʦʪʽʢʘʥʥʷ ʧʨʦʮʝʩʫ - ʟ ʽʥʰʦʛʦ. 

ɽʢʩʧʝʨʪʥʽ ʦʮʽʥʢʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ, ʱʦ ʥʝ ʟʤʽʥʶʶʪʴʩʷ ʧʨʦʪʷʛʦʤ 

ʚʩʴʦʛʦ ʧʝʨʽʦʜʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʠʩʪʝʤ, ʥʝ ʧʦʚʥʦʶ ʤʽʨʦʶ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʤʽʩʪʫ 

ʧʨʦʮʝʩʫ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʪʠʙʦʨʩʪʚʘ. ɼʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʨʽʰʝʥʥʷ 

ʩʫʧʝʨʝʯʥʦʩʪʽ ʥʝʦʙʭʽʜʥʘ ʨʦʟʨʦʙʢʘ ʤʦʜʝʣʝʡ ʽ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ɯɹ ɸʉʋ ʦʙôʻʢʪʘʤʠ 

ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʚʨʘʭʦʚʫʶʯʠ ʜʽʶ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ ʚ ʜʠʥʘʤʽʮʽ 

ʧʨʦʪʽʢʘʥʥʷ ʧʨʦʮʝʩʫ. 

ʏʝʪʚʝʨʪʝ ʧʨʦʪʠʨʽʯʯʷ ʧʦʚ'ʷʟʘʥʦ ʟ ʧʦʷʚʦʶ ʥʦʚʠʭ ʟʘʛʨʦʟ ɯɹ ʽ ʚʽʜʩʫʪʥʽʩʪʶ 

ʘʜʝʢʚʘʪʥʠʭ ʤʝʪʦʜʽʚ ʟʘʭʠʩʪʫ ʚʽʜ ʥʠʭ.  ʉʠʩʪʝʤʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʫʻ, ʱʦ ʚ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʧʦʪʨʽʙʥʦ ʧʦʚʥʝ ʢʦʤʧʣʝʢʩʥʝ ʨʽʰʝʥʥʷ ʧʦ ʟʘʭʠʩʪʫ ʩʝʤʘʥʪʠʯʥʦʾ ʩʢʣʘʜʦʚʦʾ 

ʽʥʬʦʨʤʘʮʽʾ. ɺʠʤʦʛʠ ʥʦʚʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ɯɹ ɸʉʋ ʦʙôʻʢʪʘʤʠ 

ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʟʘʩʥʦʚʘʥʽ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʟʥʘʥʴ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʷʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʽ, ʚ ʢʽʥʮʝʚʦʤʫ ʧʽʜʩʫʤʢʫ, ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʟʘʭʠʱʝʥʠʭ ʦʙ'ʻʢʪʽʚ. 

ʇ'ʷʪʝ ʩʫʧʝʨʝʯʥʽʩʪʴ ʧʦʚ'ʷʟʘʥʘ ʟ ʨʦʟʨʦʙʢʦʶ ʝʣʝʤʝʥʪʽʚ ɸʉʋ ʦʙôʻʢʪʘʤʠ 

ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚ ʩʢʣʘʜʽ çʤʘʪʝʨʠʥʩʴʢʠʭ ʩʠʩʪʝʤè, ʟʙʝʨʝʞʝʥʥʷʤ ʮʠʭ 

ʜʘʥʠʭ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʩʠʩʪʝʤʠ ʪʘ ʧʨʠʚʘʪʥʠʤʠ ʩʧʨʦʙʘʤʠ 

ʚʠʨʽʰʝʥʥʷ ʦʢʨʝʤʠʭ ʟʘʚʜʘʥʴ ʙʝʟʧʝʢʠ ʥʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ ʮʠʢʣʫ, ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ 

ʥʘʩʣʽʜʢʽʚ ʜʝʩʪʨʫʢʪʠʚʥʠʭ ʚʧʣʠʚʽʚ.  

ʊʝʦʨʝʪʠʯʥʘ ʽ ʧʨʘʢʪʠʯʥʘ ʥʝʦʧʨʘʮʴʦʚʘʥʽʩʪʴ ʮʠʭ ʧʠʪʘʥʴ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʪʦʤʫ, ʱʦ ʥʘ ʝʪʘʧʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʙʩʣʫʛʦʚʫʶʯʠʡ ʧʝʨʩʦʥʘʣ ʤʦʞʝ ʟʽʪʢʥʫʪʠʩʷ ʟ 

ʩʝʨʡʦʟʥʠʤʠ ʫʩʢʣʘʜʥʝʥʥʷʤʠ, ʟʫʤʦʚʣʝʥʠʤʠ ʪʠʤ, ʱʦ ʩʪʘʚʩʷ ʚʠʪʽʢ, ʚʪʨʘʪʘ ʘʙʦ 

ʤʦʜʠʬʽʢʘʮʽʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʪʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ɸʉʋ ʦʙôʻʢʪʘʤʠ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

ʇʦʜʦʣʘʥʥʷ ʧʨʦʪʠʨʽʯ ʤʽʞ ʩʪʘʥʦʤ ʪʝʦʨʽʾ ʽ ʚʠʤʦʛʘʤʠ ʧʨʘʢʪʠʢʠ ʧʦʪʨʝʙʫʻ 
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ʚʠʨʽʰʝʥʥʷ ʥʠʟʢʠ ʟʘʚʜʘʥʴ ʥʘʫʢʦʚʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʽ 

ʨʦʟʚʠʪʦʢ ʪʝʦʨʽʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʷʢ ʩʠʩʪʝʤʠ ʦʩʥʦʚʥʠʭ ʽʜʝʡ, ʱʦ ʜʘʶʪʴ 

ʮʽʣʽʩʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, ʧʨʠʥʮʠʧʠ, ʪʝʥʜʝʥʮʽʾ ʪʘ ʫʤʦʚʠ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ɯɹ ʚ ɸʉʋ ʦʙôʻʢʪʘʤʠ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʮʝʩ ʤʦʥʽʪʦʨʠʥʛʫ ɸʉʋ ʦʙôʻʢʪʘʤʠ ʢʨʠʪʠʯʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʥʘ ʧʨʝʜʤʝʪ ʧʦʨʫʰʝʥʥʷ ʩʪʘʥʫ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ. 

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʤʝʪʦʜʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ 

ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʦʙôʻʢʪʘʤʠ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚ ʫʤʦʚʘʭ ʦʙʤʝʞʝʥʴ ʪʘ 

ʥʝʚʠʟʥʘʯʝʥʦʩʪʝʡ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʇ̔ ʜʚʠʱʝʥʥʷ ʟʘʭʠʱʝʥʦʩʪʽ ʧʨʦʮʝʩʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ɸʉʋ 

ʦʙôʻʢʪʘʤʠ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚ ʫʤʦʚʘʭ ʦʙʤʝʞʝʥʴ ʪʘ ʥʝʚʠʟʥʘʯʝʥʦʩʪʝʡ. 

ɿʘʚʜʘʥʥʷ: 

1. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʤʦʞʣʠʚʽ ʪʘ ʩʬʦʨʤʫʚʘʪʠ ʧʝʨʝʣʽʢ ʘʢʪʫʘʣʴʥʠʭ ʟʘʛʨʦʟ ʽ 

ʫʨʘʟʣʠʚʦʩʪʝʡ ʽʥʬʦʨʤʘʮʽʡʥʽʡ ʙʝʟʧʝʮʽ;  

2. ɼʦʩʣʽʜʠʪʠ ʩʠʩʪʝʤʫ ʧʦʢʘʟʥʠʢʽʚ ʦʮʽʥʢʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ, ʷʢʘ ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʽʩʥʫʶʯʠʭ ʜʦʟʚʦʣʠʪʴ ʧʨʠ ʨʘʟʦʚʽʡ ʦʮʽʥʢʠ ʟʘʭʠʱʝʥʦʩʪʽ ɸʉʋ ʦʙôʻʢʪʘʤʠ 

ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʥʘ ʝʪʘʧʽ ʾʭ ʩʪʚʦʨʝʥʥʷ ʜʦʜʘʪʢʦʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʝʬʝʢʪ 

ʜʝʩʪʨʫʢʪʠʚʥʠʭ ʚʧʣʠʚʽʚ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʨʦʟʚʠʪʢʫ ʧʨʦʮʝʩʫ. 

3. ʈʦʟʨʦʙʠʪʠ ʤʝʪʦʜ ʙʘʛʘʪʦʢʨʦʢʦʚʦʾ ʦʧʪʠʤʽʟʘʮʽʾ ɯɹ  ʥʘ ʚʩʴʦʤʫ ʽʥʪʝʨʚʘʣʽ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ɸʉʋ ʦʙôʻʢʪʘʤʠ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ (ʥʘ ʝʪʘʧʘʭ 

ʨʦʟʨʦʙʢʠ, ʚʠʧʨʦʙʫʚʘʥʴ, ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʫʪʠʣʽʟʘʮʽʾ), ʷʢʠʡ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʽʩʥʫʶʯʠʭ ʜʦʟʚʦʣʠʪʴ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʜʝʩʪʨʫʢʪʠʚʥʽ ʢʽʙʝʨʥʝʪʠʯʥʽ 

ʚʧʣʠʚʠ ʧʨʠ ʦʪʨʠʤʘʥʥʽ ʢʦʥʩʦʣʽʜʦʚʘʥʦʾ ʦʮʽʥʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ɯɹ ʪʘ 

ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʠʜʽʣʝʥʽ ʜʣʷ ʮʴʦʛʦ ʢʦʰʪʠ. 

4. ʈʦʟʨʦʙʠʪʠ ʤʝʪʦʜ ʦʮʽʥʶʚʘʥʥʷ ʩʪʘʥʫ ʟʘʭʠʱʝʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʨʝʩʫʨʩʽʚ ʚ ʫʤʦʚʘʭ ʦʙʤʝʞʝʥʴ ʪʘ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʪʘ ʪʝʦʨʝʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ  ʧʦʣʷʛʘʪʠʤʝ ʚ 

ʥʘʩʪʫʧʥʦʤʫ. ɺʧʝʨʰʝ ʚ ʩʠʩʪʝʤʫ ʦʩʥʦʚʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʪʘ ʽʩʪʦʪʥʠʭ ʟʚ'ʷʟʢʽʚ, 

ʚʩʪʘʥʦʚʣʝʥʠʭ ʚ ʪʝʦʨʽʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ, ʚʚʝʜʝʥʘ ʢʘʪʝʛʦʨʽʷ ʯʘʩʫ, ʱʦ ʻ 

ʽʩʪʦʪʥʦ ʟʥʘʯʫʱʦʾ ʚ ʪʝʦʨʽʾ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʫʪʦʯʥʠʪʠ 
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ʢʦʥʮʝʧʮʽʶ ɯɹ ɸʉʋ ʦʙôʻʢʪʘʤʠ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʈʝʟʫʣʴʪʘʪʦʤ 

ʜʦʩʣʽʜʞʝʥʥʷ ʜʚʦʭ ʩʫʤʽʞʥʠʭ ʛʘʣʫʟʝʡ ʥʘʫʢʦʚʦʛʦ ʟʥʘʥʥʷ ʚ ʛʘʣʫʟʽ ʫʧʨʘʚʣʽʥʥʷ ʽ 

ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ ʟ'ʷʚʠʣʦʩʷ ʨʦʟʚʠʪʦʢ ʧʦʥʷʪʽʡʥʦʛʦ ʘʧʘʨʘʪʫ ʪʝʦʨʽʾ ɯɹ ɸʉʋ 

ʦʙôʻʢʪʘʤʠ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʘ ʪʘʢʦʞ ʧʦʚ'ʷʟʘʥʘ ʟ ʥʠʤ ʧʦʜʘʣʴʰʘ 

ʨʦʟʨʦʙʢʘ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʚʦʜʠʪʠ ʨʦʟʨʘʭʫʥʦʢ 

ʚʠʷʚʣʝʥʦʛʦ ʢʣʘʩʫ ʷʚʠʱ ʽ ʨʦʟʨʦʙʢʫ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ɯɹ ɸʉʋ ʚ 

ʥʦʚʠʭ ʫʤʦʚʘʭ. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʚʽʜʦʤʠʭ ʤʝʪʦʜʽʚ ʩʠʥʪʘʢʩʠʯʥʦʾ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ, ʧʨʠ 

ʷʢʠʭ ʥʝ ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʟʤʽʩʪʦʚʥʽ ʪʘ ʮʽʥʥʽʩʥʽ ʘʩʧʝʢʪʠ ʽʥʬʦʨʤʘʮʽʾ, ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʤʝʪʦʜ ʧʦʜʘʥʥʷ ʪʘ ʦʙʣʽʢʫ ʟʥʘʥʴ ʫ ʚʠʛʣʷʜʽ ʘʧʨʽʦʨʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʈʦʟʚʠʪʦʢ ʥʦʚʦʛʦ 

ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʤʝʪʦʜʫ ɯɹ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʟʘʭʠʩʪ ɸʉʋ ʦʙôʻʢʪʘʤʠ 

ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʧʨʠ ʚʠʥʠʢʥʝʥʥʽ ʥʦʚʠʭ ʟʘʛʨʦʟ. 

ʅʦʚʠʟʥʘ ʥʘʫʢʦʚʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʚʠʟʥʘʯʘʻʪʴʩʷ, ʧʦ-ʧʝʨʰʝ,  ʨʽʰʝʥʥʷʤ 

ʟʘʚʜʘʥʥʷ ʙʘʛʘʪʦʢʨʦʢʦʚʦʾ ʦʧʪʠʤʽʟʘʮʽʾ ɯɹ ʥʘ ʚʩʴʦʤʫ ʽʥʪʝʨʚʘʣʽ ʞʠʪʪʻʚʦʛʦ  ʮʠʢʣʫ 

ɸʉʋ (ʥʘ ʝʪʘʧʘʭ ʨʦʟʨʦʙʢʠ, ʚʠʧʨʦʙʫʚʘʥʴ, ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʫʪʠʣʽʟʘʮʽʾ), ʱʦ ʜʦʟʚʦʣʷʻ 

ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʠʜʽʣʝʥʽ ʢʦʰʪʠ ɯɹ; ʧʦ-ʜʨʫʛʝ, 

ʧʨʦʧʦʥʦʚʘʥʠʡ ʤʝʪʦʜ ʧʝʨʝʜʙʘʯʘʻ ʧʨʦʚʝʜʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ ʙʘʛʘʪʦʢʨʦʢʦʚʦʾ ʦʧʪʠʤʽʟʘʮʽʾ ʚ ʨʘʟʽ ʚʠʷʚʣʝʥʥʷ ʪʘʢʦʾ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʘʪʘʢ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʘʣʛʦʨʠʪʤʫ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʟʘʩʦʙʽʚ ɯɹ ʧʦ ʝʪʘʧʘʭ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʤʽʥ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ. 

ʊʝʦʨʝʪʠʯʥʘ ʟʥʘʯʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʚ ʨʦʟʰʠʨʝʥʥʽ ʽ ʫʪʦʯʥʝʥʥʷ 

ʦʩʥʦʚʥʠʭ ʢʘʪʝʛʦʨʽʡ ɯɹ ʜʣʷ ɸʉʋ ʦʙôʻʢʪʘʤʠ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, 

ʚʠʟʥʘʯʝʥʥʽ ʢʘʪʝʛʦʨʽʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʪʽʡʢʦʩʪʽ ʽ ʨʦʟʚʠʪʢʫ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʛʦ 

ʘʧʘʨʘʪʫ ʾʾ ʦʮʽʥʢʠ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. 

ʊʝʦʨʝʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʪʘʢʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ. 

ʇʝʨʰʠʡ ʥʘʫʢʦʚʠʡ ʨʝʟʫʣʴʪʘʪ ʜʦʟʚʦʣʷʻ ʨʦʟʰʠʨʠʪʠ ʤʝʞʽ ʟʘʩʪʦʩʫʚʘʥʥʷ  

ʪʝʦʨʽʾ ɯɹ ʜʣʷ ɸʉʋ ʦʙôʻʢʪʘʤʠ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʚʽʜʤʽʪʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʷʢʠʭ ʻ: 

1) ʟʤʽʥʘ ʜʘʥʠʭ ʚ ʧʨʦʮʝʩʽ ʫʧʨʘʚʣʽʥʥʷ; 
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2) ʥʝʣʽʥʽʡʥʘ ʟʘʣʝʞʥʽʩʪʴ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ ɸʉʋ ʦʙôʻʢʪʘʤʠ ʢʨʠʪʠʯʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚʽʜ ʾʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʢʣʘʜʦʚʦʾ. 

ɼʨʫʛʠʡ ʥʘʫʢʦʚʠʡ ʨʝʟʫʣʴʪʘʪ ʷʚʣʷʻ ʩʦʙʦʶ ʤʝʭʘʥʽʟʤ ʦʮʽʥʢʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʪʝʭʥʽʯʥʦʾ ʙʝʟʧʝʢʠ ʟʘ ʨʽʚʥʝʚʦʶ ʩʠʩʪʝʤʦʶ ʢʨʠʪʝʨʽʾʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʫ ʤʽʨʫ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʨʦʟʰʠʨʶʚʘʪʠ ʧʝʨʝʣʽʢ ʚʨʘʭʦʚʘʥʠʭ ʬʘʢʪʦʨʽʚ, ʚʢʣʶʯʘʶʯʠ ʥʘ 

ʚʝʨʭʥʴʦʤʫ ʨʽʚʥʽ ʬʘʢʪʦʨʠ ʚʧʣʠʚʫ ɯɹ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʙ'ʻʢʪʽʚ, ʱʦ ʟʘʭʠʱʘʶʪʴʩʷ.  

ʉʪʚʦʨʝʥʠʡ ʤʝʭʘʥʽʟʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʪʽʡʢʦʩʪʽ ʟʘʩʥʦʚʘʥʠʡ ʥʘ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʝʤʘʥʪʠʯʥʦʾ ʩʢʣʘʜʦʚʦʾ ʚʭʽʜʥʠʭ ʧʦʚʽʜʦʤʣʝʥʴ.  ɺʢʣʶʯʝʥʥʷ ʜʦ ʡʦʛʦ 

ʩʢʣʘʜʫ ʢʦʥʪʫʨʽʚ ʧʦʟʠʪʠʚʥʦʛʦ ʽ ʥʝʛʘʪʠʚʥʦʛʦ ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʽʚ ʜʦʟʚʦʣʷʻ ʥʝ 

ʪʽʣʴʢʠ ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʪʽʡʢʦʩʪʽ, ʘ ʡ ʢʦʨʠʛʫʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʩʴʦʛʦ ʧʝʨʝʣʽʢʫ ʥʘʢʦʧʠʯʝʥʠʭ ʟʥʘʥʴ. 

ʊʨʝʪʽʡ ʥʘʫʢʦʚʠʡ ʨʝʟʫʣʴʪʘʪ ʚʢʣʶʯʘʻ ʤʦʜʝʣʴ ʙʘʛʘʪʦʢʨʦʢʦʚʦʾ ʦʧʪʠʤʽʟʘʮʽʾ 

ʧʨʦʮʝʩʫ ʨʦʟʧʦʜʽʣʫ ʪʝʭʥʽʯʥʠʭ ʽ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ɯɹ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ɸʉʋ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ, ʧʦʚ'ʷʟʘʥʠʭ ʟ 

ʟʤʽʩʪʦʚʥʦʾ ʦʙʨʦʙʢʦʶ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʝʪʘʧʽ ʾʾ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ɺʠʩʫʥʫʪʽ ʪʝʦʨʝʪʠʯʥʽ ʧʦʣʦʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʝʥʽ ʧʨʘʢʪʠʢʦʶ ʽ ʚʽʜʢʨʠʚʘʶʪʴ 

ʥʦʚʽ ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ ʧʨʠʢʣʘʜʥʠʭ ʨʦʙʽʪ ʚ ʦʙʣʘʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʘʤʠ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ɸʉʋ ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. 

ɺʠʩʥʦʚʦʢ. ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʽʚ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ɯɹ ɸʉʋ ʦʙôʻʢʪʘʤʠ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʨʝʘʣʽʟʦʚʘʥʽ ʷʢ 

ʩʠʩʪʝʤʘ ʟʘʭʦʜʽʚ ʱʦʜʦ ʟʘʭʠʩʪʫ ʚʽʜ ʜʝʩʪʨʫʢʪʠʚʥʠʭ ʚʧʣʠʚʽʚ ʚ ʨʝʘʣʴʥʦʤʫ ʤʘʩʰʪʘʙʽ 

ʯʘʩʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʝʨʝʜʽʩʪʦʨʽʾ ʧʨʦʪʽʢʘʥʥʷ ʧʨʦʮʝʩʫ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʧʨʦʪʠʙʦʨʩʪʚʘ.  
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ɼʆʉʃɯɼɾɽʅʅʗ ɺʇʃʀɺʋ ɻʃʀɹʀʅʀ ɺʉʊɸʅʆɺʃɽʅʅʗ ɻɸɿʃɯʌʊʅʀʍ 

ʂʃɸʇɸʅɯɺ ʅɸ ʇʈʆɼʋʂʊʀɺʅɯʉʊʔ ʆɹɺʆɼʅɽʅʀʍ ʉɺɽʈɼʃʆɺʀʅ 

 

ʄʘʪʢʽʚʩʴʢʠʡ ʉʝʨʛʽʡ ɺʘʩʠʣʴʦʚʠʯ 

Ph.D. 

ʅʘʯʘʣʴʥʠʢ ʚʽʜʜʽʣʫ ʧʦʛʣʠʙʣʝʥʦʛʦ ʘʥʘʣʽʟʫ ʨʦʜʦʚʠʱ 

ɸʢʮʽʦʥʝʨʥʝ ʪʦʚʘʨʠʩʪʚʦ çʋʢʨʛʘʟʚʠʜʦʙʫʚʘʥʥʷè 

ʍʘʡʜʘʨʦʚʘ ʃʽʣʽʷ ɯʛʦʨʽʚʥʘ 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ 

ʚʠʜʦʙʫʚʘʥʥʷ ʥʘʬʪʠ ʽ ʛʘʟʫ 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʥʘʬʪʠ ʽ ʛʘʟʫ 

 

ɺʩʪʫʧ. ɽʢʦʥʦʤʽʢʘ ʋʢʨʘʾʥʠ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ 

ʝʥʝʨʛʦʻʤʥʠʭ ʝʢʦʥʦʤʽʢ ʫ ɭʚʨʦʧʽ, ʱʦ ʩʪʚʦʨʶʻ ʧʝʚʥʽ ʝʢʦʥʦʤʽʯʥʽ ʪʘ ʧʦʣʽʪʠʯʥʽ 

ʪʨʫʜʥʦʱʽ ʥʘ ʰʣʷʭʫ ʜʦ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʜʝʨʞʘʚʠ. ʉʘʤʝ ʪʦʤʫ, ʧʝʨʝʜ 

ʥʘʬʪʦʛʘʟʦʚʠʤ ʢʦʤʧʣʝʢʩʦʤ ʋʢʨʘʾʥʠ ʩʪʦʾʪʴ ʘʢʪʫʘʣʴʥʘ ʧʨʦʙʣʝʤʘ ʥʝ ʪʽʣʴʢʠ 

ʩʪʘʙʽʣʽʟʘʮʽʾ ʚʠʜʦʙʫʪʢʫ ʚʫʛʣʝʚʦʜʥʽʚ, ʘʣʝ ʽ ʡʦʛʦ ʥʘʨʦʱʝʥʥʷ.  

ɺ ʥʘʡʙʣʠʞʯʽʡ ʧʝʨʩʧʝʢʪʠʚʽ ʚʠʜʦʙʫʪʦʢ ʚʫʛʣʝʚʦʜʥʽʚ ʚ ʋʢʨʘʾʥʽ ʙʫʜʝ 

ʧʦʚôʷʟʘʥʠʡ ʥʝ ʩʪʽʣʴʢʠ ʽʟ ʚʚʝʜʝʥʥʷʤ ʫ ʨʦʟʨʦʙʢʫ ʥʦʚʠʭ ʨʦʜʦʚʠʱ, ʩʢʽʣʴʢʠ ʽʟ 

ʟʙʽʣʴʰʝʥʥʷʤ ʪʝʤʧʽʚ ʚʽʜʙʦʨʽʚ ʪʘ ʢʽʥʮʝʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʚʠʣʫʯʝʥʥʷ ʩʪʘʨʠʭ ʪʘ 

ʚʠʩʥʘʞʝʥʠʭ ʨʦʜʦʚʠʱ [1]. ʈʦʜʦʚʠʱʘ, ʱʦ ʚʽʜʢʨʠʪʽ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʩʢʣʘʜʥʦʶ ʙʫʜʦʚʦʶ, ʚʝʣʠʢʠʤʠ ʛʣʠʙʠʥʘʤʠ ʟʘʣʷʛʘʥʥʷ ʧʦʢʣʘʜʽʚ, 

ʥʝʟʥʘʯʥʠʤʠ ʟʘʧʘʩʘʤʠ ʪʘ ʥʝ ʤʦʞʫʪʴ ʽʩʪʦʪʥʦ ʚʧʣʠʥʫʪʠ ʥʘ ʧʽʜʪʨʠʤʘʥʥʷ ʚʠʜʦʙʫʪʢʫ 

[2]. ʉʢʣʘʜʥʽʩʪʴ ʚʠʜʦʙʫʪʢʫ ʟʘʣʠʰʢʦʚʠʭ ʟʘʧʘʩʽʚ ʚʫʛʣʝʚʦʜʥʽʚ ʥʘ ʟʘʚʝʨʰʘʣʴʥʽʡ 

ʩʪʘʜʽʾ ʨʦʟʨʦʙʢʠ ʟ ʚʠʩʥʘʞʝʥʠʭ ʨʦʜʦʚʠʱ ʧʦʚôʷʟʘʥʘ ʟ ʥʠʟʴʢʠʤʠ ʟʥʘʯʝʥʥʷʤʠ 

ʧʣʘʩʪʦʚʦʛʦ ʪʠʩʢʫ, ʦʙʚʦʜʥʝʥʽʩʪʶ, ʥʠʟʴʢʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʚʠʜʦʙʫʚʥʠʭ 

ʩʚʝʨʜʣʦʚʠʥ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʫʩʢʣʘʜʥʝʥʥʷ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʯʝʨʝʟ ʥʘʢʦʧʠʯʝʥʥʷ 

ʨʽʜʠʥʠ ʥʘ ʚʠʙʦʾ, ʢʦʣʠ ʰʚʠʜʢʽʩʪʴ ʛʘʟʦʨʽʜʠʥʥʦʛʦ ʧʦʪʦʢʫ ʥʠʞʯʝ ʢʨʠʪʠʯʥʦʾ (ʤʝʥʰʝ 

4-5 ʤ/ʩ) [3]. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʠʢ ʧʨʦʝʢʪʫʚʘʥʥʷ ʛʘʟʣʽʬʪʥʦʾ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʠʩʦʢʦʦʙʚʦʜʥʝʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʢʽʥʮʝʚʦʛʦ 



281 

ʚʫʛʣʝʚʦʜʥʝʚʠʣʫʯʝʥʥʷ ʥʘʬʪʦʛʘʟʦʚʠʭ ʨʦʜʦʚʠʱ ʚ ʫʤʦʚʘʭ ʘʢʪʠʚʥʦʛʦ ʥʘʜʭʦʜʞʝʥʥʷ 

ʧʣʘʩʪʦʚʦʾ ʚʦʜʠ ʚ ʧʨʦʜʫʢʪʠʚʥʽ ʧʦʢʣʘʜʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɿʘʚʝʨʰʘʣʴʥʘ ʩʪʘʜʽʷ ʨʦʟʨʦʙʢʠ ʨʦʜʦʚʠʱ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʠʤ ʦʙʚʦʜʥʝʥʥʷʤ ʧʨʦʜʫʢʪʠʚʥʠʭ ʧʦʢʣʘʜʽʚ ʪʘ 

ʚʠʜʦʙʫʚʥʠʭ ʩʚʝʨʜʣʦʚʠʥ. ʋ ʤʽʨʫ ʚʠʩʥʘʞʝʥʥʷ ʧʣʘʩʪʦʚʦʾ ʝʥʝʨʛʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʽʜʥʷʪʪʷ ʛʘʟʦʚʦʜʷʥʦʛʦ ʢʦʥʪʘʢʪʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʛʘʟʦʥʘʩʠʯʝʥʦʾ 

ʪʦʚʱʠʥʠ ʧʣʘʩʪʽʚ, ʧʦʷʚʠ ʚʦʜʠ ʚ ʧʨʦʜʫʢʮʽʾ ʚʠʜʦʙʫʚʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʪʘ ʟʥʠʞʝʥʥʷ 

ʾʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʗʢ ʥʘʩʣʽʜʦʢ, ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ 

ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʠʭ ʨʦʙʽʪ ʟ ʦʙʤʝʞʝʥʥʷ ʧʨʠʧʣʠʚʫ ʧʣʘʩʪʦʚʠʭ ʚʦʜ ʪʘ 

ʟʘʩʪʦʩʦʚʫʚʘʥʥʷ ʨʽʟʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʥʝʩʝʥʥʷ ʨʽʜʠʥʠ ʟ ʚʠʙʦʶ ʩʚʝʨʜʣʦʚʠʥ ʥʘ 

ʧʦʚʝʨʭʥʶ [1-3]. ɼʣʷ ʚʠʥʝʩʝʥʥʷ ʛʘʟʦʨʽʜʠʥʥʦʾ ʩʫʤʽʰʽ ʟ ʚʠʙʦʶ ʛʘʟʦʚʠʭ ʪʘ 

ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʧʽʥʶʚʘʣʴʥʽ ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʽ 

ʨʝʯʦʚʠʥʠ, ʛʘʟʣʽʬʪʥʠʡ ʩʧʦʩʽʙ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʧʣʫʥʞʝʨʥʠʡ ʣʽʬʪ, ʦʧʪʠʤʽʟʘʮʽʶ 

ʛʠʨʣʦʚʠʭ ʪʠʩʢʽʚ, ʪʦʱʦ. ʆʜʥʘʢ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʶ ʟʘʚʜʷʢʠ ʩʚʦʾʡ 

ʫʥʽʚʝʨʩʘʣʴʥʦʩʪʽ ʻ ʛʘʟʣʽʬʪʥʘ ʝʢʩʧʣʫʘʪʘʮʽʷ [5]. 

ʇʝʨʝʚʘʛʘʤʠ ʛʘʟʣʽʬʪʥʦʛʦ ʩʧʦʩʦʙʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ 

ʤʝʭʘʥʽʟʦʚʘʥʠʤʠ ʩʧʦʩʦʙʘʤʠ ʻ ʧʨʦʩʪʦʪʘ ʚʥʫʪʨʽʰʥʴʦʩʚʝʨʜʣʦʚʠʥʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 

ʪʘ ʟʨʫʯʥʽʩʪʴ ʡʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʟʘʣʫʯʝʥʥʷ ʚ ʨʦʟʨʦʙʢʫ ʧʦʢʣʘʜʽʚ ʟ ʥʘʬʪʦʚʠʤʠ 

ʦʙʣʷʤʽʚʢʘʤʠ, ʤʦʞʣʠʚʽʩʪʴ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʠʩʦʢʦʜʝʙʽʪʥʠʭ ʥʘʬʪʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ, 

ʝʬʝʢʪʠʚʥʘ ʝʢʩʧʣʫʘʪʘʮʽʷ ʙʘʛʘʪʦʚʠʙʽʡʥʠʭ ʽ ʧʦʭʠʣʦʩʢʝʨʦʚʘʥʠʭ ʩʚʝʨʜʣʦʚʠʥ, 

ʚʝʣʠʢʠʡ ʤʽʞʨʝʤʦʥʪʥʠʡ ʧʝʨʽʦʜ,  ʥʝʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ ʨʝʤʦʥʪʫ, ʚʠʩʦʢʠʡ ʢʦʝʬʽʮʽʻʥʪ 

ʝʢʩʧʣʫʘʪʘʮʽʾ, ʘʜʘʧʪʘʮʽʷ ʛʘʟʣʽʬʪʘ ʜʦ ʟʤʽʥʠ ʧʣʘʩʪʦʚʠʭ ʫʤʦʚ [6]. 

ɼʣʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʠʢ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʛʘʟʣʽʬʪʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʠʜʦʙʫʚʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʧʨʦʚʝʜʝʥʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʩʥʦʚʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʚʽʪʦʚʦʾ ʧʨʘʢʪʠʢʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʨʦʟʨʦʙʢʠ ʨʦʜʦʚʠʱ 

ʚʫʛʣʝʚʦʜʥʽʚ. ʈʦʟʨʘʭʫʥʢʠ ʧʨʦʚʝʜʝʥʽ ʜʣʷ ʨʽʟʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʛʘʟʣʽʬʪʥʠʭ ʢʣʘʧʘʥʽʚ 

(3500 ʤ; 3000 ʤ; 2500 ʤ; 2000 ʤ; 1500 ʤ; 1000 ʤ) ʪʘ ʨʽʟʥʠʭ ʟʥʘʯʝʥʴ ʜʝʙʽʪʫ ʨʽʜʠʥʠ 

(22,5; 33,75 ʪʘ 45 ʤ3/ʜʦʙ). 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʝʢʩʧʣʫʘʪʘʮʽʾ 



282 

ʩʚʝʨʜʣʦʚʠʥʠ ʜʣʷ ʨʽʟʥʦʾ ʚʠʪʨʘʪʠ ʛʘʟʣʽʬʪʥʦʛʦ ʛʘʟʫ ʪʘ ʨʽʟʥʦʾ ʛʣʠʙʠʥʠ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʛʘʟʣʽʬʪʥʦʛʦ ʢʣʘʧʘʥʘ ʜʣʷ ʜʝʙʽʪʫ ʨʽʜʠʥʠ 22,5 ʤ3/ʜʦʙ ʥʘʚʝʜʝʥʦ ʚ 

ʪʘʙʣʠʮʽ 1. ɼʣʷ ʽʥʰʠʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʥʘʯʝʥʴ ʜʝʙʽʪʽʚ ʨʽʜʠʥʠ (33,75 ʤ3/ʜʦʙ ʪʘ 45 

ʤ3/ʜʦʙ) ʭʘʨʘʢʪʝʨ ʟʘʣʝʞʥʦʩʪʝʡ ʘʥʘʣʦʛʽʯʥʠʡ. 

ʊʘʙʣʠʮʷ 1 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʚʝʨʜʣʦʚʠʥʠ 

ɻʣʠʙʠʥʘ 

ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʛʘʟʣʽʬʪʥʦʛʦ 

ʢʣʘʧʘʥʘ, ʤ 

ʊʝʭʥʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʚʝʨʜʣʦʚʠʥʠ 

ɺʠʪʨʘʪʘ 

ʛʘʟʣʽʬʪʥʦʛʦ 

ʛʘʟʫ, 

ʪʠʩ.ʤ3/ʜʦʙʫ 

10 20 30 40 50 60 70 80 90 100 

3500 

ɼʝʙʽʪ ʛʘʟʫ,  

ʪʠʩ. ʤ3/ʜʦʙʫ 
22,6 25,9 27,7 28,7 29,2 29,4 29,4 29,3 29 28,6 

ɺʠʙʽʡʥʠʡ 

ʪʠʩʢ, ʄʇʘ 
16,9 16,5 16,3 16,1 16,1 16 16 16 16,1 16,1 

3000 

ɼʝʙʽʪ ʛʘʟʫ,  

ʪʠʩ. ʤ3/ʜʦʙʫ 
21,8 24,9 26,5 27,5 28 28,1 28,1 28 27,7 27,4 

ɺʠʙʽʡʥʠʡ 

ʪʠʩʢ, ʄʇʘ 
17,1 16,6 16,4 16,3 16,2 16,2 16,2 16,2 16,3 16,3 

2500 

ɼʝʙʽʪ ʛʘʟʫ,  

ʪʠʩ. ʤ3/ʜʦʙʫ 
20,8 23,7 25,2 26,1 26,5 26,7 26,7 26,6 26,3 25,9 

ɺʠʙʽʡʥʠʡ 

ʪʠʩʢ, ʄʇʘ 
17,2 16,8 16,6 16,5 16,4 16,4 16,4 16,4 16,5 16,5 

2000 

ɼʝʙʽʪ ʛʘʟʫ,  

ʪʠʩ. ʤ3/ʜʦʙʫ 
19,6 22,3 23,7 24,4 24,8 25 25 24,9 24,6 24,2 

ɺʠʙʽʡʥʠʡ 

ʪʠʩʢ, ʄʇʘ 
17,3 17 16,8 16,7 16,7 16,6 16,6 16,6 16,7 16,7 

1500 

ɼʝʙʽʪ ʛʘʟʫ,  

ʪʠʩ. ʤ3/ʜʦʙʫ 
18,1 20,5 21,8 22,5 22,8 22,9 22,9 22,8 22,5 22,2 

ɺʠʙʽʡʥʠʡ 

ʪʠʩʢ, ʄʇʘ 
17,5 17,2 17,1 17 16,9 16,9 16,9 16,9 17 17 

1000 

ɼʝʙʽʪ ʛʘʟʫ,  

ʪʠʩ. ʤ3/ʜʦʙʫ 
16,1 18,2 19,4 19,9 20,1 20,2 20,2 20,2 19,9 19,7 

ɺʠʙʽʡʥʠʡ 

ʪʠʩʢ, ʄʇʘ 
17,8 17,5 17,4 17,3 17,3 17,3 17,3 17,3 17,3 17,3 

ɿʛʽʜʥʦ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʽʚ, ʱʦ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 1 ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʟʘ ʦʜʥʘʢʦʚʦʾ ʚʠʪʨʘʪʠ ʛʘʟʣʽʬʪʥʦʛʦ ʛʘʟʫ, ʯʠʤ ʥʠʞʯʝ ʛʘʟʣʽʬʪʥʠʡ ʢʣʘʧʘʥ 

ʚʩʪʘʥʦʚʣʝʥʠʡ ʚʽʜ ʛʠʨʣʘ ʩʚʝʨʜʣʦʚʠʥʠ, ʪʠʤ ʙʽʣʴʰʠʡ ʜʝʙʽʪ ʛʘʟʫ ʽ ʚʽʜʧʦʚʽʜʥʦ 

ʤʝʥʠhʡ ʚʠʙʽʡʥʠʡ ʪʠʩʢ ʽ ʥʘʚʧʘʢʠ. 

ʊʘʢ, ʜʣʷ ʜʝʙʽʪʫ ʨʽʜʠʥʠ 22,5 ʤ3/ʜʦʙ ʧʨʠ ʚʠʪʨʘʪʽ ʛʘʟʣʽʬʪʥʦʛʦ ʛʘʟʫ ʥʘ ʨʽʚʥʽ 50 

ʪʠʩ.ʤ3/ʜʦʙ ʧʨʠ ʟʤʽʥʽ ʛʣʠʙʠʥʠ ʚʩʪʘʥʦʚʣʝʥʥʷ ʛʘʟʣʽʬʪʥʦʛʦ ʢʣʘʧʘʥʫ ʟ 1000 ʤ ʜʦ 



283 

3500 ʤ ʜʝʙʽʪ ʛʘʟʫ ʟʨʦʩʪʘʻ ʥʘ 9,05 ʪʠʩ.ʤ3/ʜʦʙ, ʘ ʚʠʙʽʡʥʠʡ ʪʠʩʢ ʟʤʝʥʰʫʻʪʴʩʷ 

ʚʽʜʧʦʚʽʜʥʦ ʥʘ 1,21 ʄʇʘ. ɼʣʷ ʜʝʙʽʪʫ ʨʽʜʠʥʠ ʥʘ ʨʽʚʥʽ 33,75 ʤ3/ʜʦʙ ʜʝʙʽʪ ʛʘʟʫ 

ʟʨʦʩʪʘʻ ʥʘ 15,35 ʪʠʩ.ʤ3/ʜʦʙ, ʘ ʚʠʙʽʡʥʠʡ ʪʠʩʢ ʟʤʝʥʰʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʥʘ 2 ʄʇʘ. 

ɼʣʷ ʜʝʙʽʪʫ ʨʽʜʠʥʠ 45 ʤ3/ʜʦʙ ʟʘ ʛʣʠʙʠʥʠ ʚʩʪʘʥʦʚʣʝʥʥʷ ʛʘʟʣʽʬʪʥʦʛʦ ʢʣʘʧʘʥʫ 1000 

ʤ ʩʚʝʨʜʣʦʚʠʥʘ ʥʝ ʝʢʩʧʣʫʘʪʫʻʪʴʩʷ ʟʘ ʙʫʜʴ-ʷʢʠʭ ʟʥʘʯʝʥʴ ʜʝʙʽʪʽʚ ʨʽʜʠʥʠ. ʇʨʠ 

ʚʠʪʨʘʪʽ ʛʘʟʣʽʬʪʥʦʛʦ ʛʘʟʫ ʥʘ ʨʽʚʥʽ 50 ʪʠʩ.ʤ3/ʜʦʙ ʧʨʠ ʟʤʽʥʽ ʛʣʠʙʠʥʠ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʛʘʟʣʽʬʪʥʦʛʦ ʢʣʘʧʘʥʫ ʟ 1500 ʤ ʜʦ 3500 ʜʝʙʽʪ ʛʘʟʫ ʟʨʦʩʪʘʻ ʥʘ 13,29 ʪʠʩ.ʤ3/ʜʦʙ, ʘ 

ʚʠʙʽʡʥʠʡ ʪʠʩʢ ʟʤʝʥʰʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʥʘ 1,75 ʄʇʘ. 

ʏʠʤ ʙʽʣʴʰʽ ʜʝʙʽʪʠ ʨʽʜʠʥʠ, ʪʠʤ ʚʽʜʩʪʘʥʴ ʚʽʜ ʛʠʨʣʘ ʩʚʝʨʜʣʦʚʠʥʠ ʜʦ ʛʣʠʙʠʥʠ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʛʘʟʣʽʬʪʥʠʭ ʢʣʘʧʘʥʽʚ ʧʦʚʠʥʥʘ ʙʫʪʠ ʙʽʣʴʰʦʶ. ʆʪʞʝ, ʧʨʠ 

ʧʨʦʝʢʪʫʚʘʥʥʽ ʛʘʟʣʽʬʪʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʚʝʨʜʣʦʚʠʥ ʜʫʞʝ ʚʘʞʣʠʚʠʤ ʧʘʨʘʤʝʪʨʦʤ ʻ 

ʛʣʠʙʠʥʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʛʘʟʣʽʬʪʥʠʭ ʢʣʘʧʘʥʽʚ, ʷʢʘ ʩʫʪʪʻʚʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʝʣʠʯʠʥʠ 

ʜʝʙʽʪʫ ʨʽʜʠʥʠ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʽʚ ʪʘʙʣʠʮʽ 1 

ʧʦʙʫʜʦʚʘʥʦ ʟʘʣʝʞʥʽʩʪʴ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʜʝʙʽʪʫ ʛʘʟʫ ʚʽʜ ʨʽʟʥʠʭ ʛʣʠʙʠʥ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʛʘʟʣʽʬʪʥʠʭ ʢʣʘʧʘʥʽʚ ʟʘ ʨʽʟʥʠʭ ʜʝʙʽʪʽʚ ʨʽʜʠʥʠ (ʨʠʩʫʥʦʢ 1). 

ɸʥʘʣʽʟ ʟʘʣʝʞʥʦʩʪʝʡ ʨʠʩʫʥʢʫ 1 ʦʧʠʩʫʻ ʭʘʨʘʢʪʝʨ ʟʤʽʥʠ ʜʝʙʽʪʫ ʛʘʟʫ ʟʘʣʝʞʥʦ 

ʚʽʜ ʛʣʠʙʠʥʠ ʨʦʟʤʽʱʝʥʥʷ ʛʘʟʣʽʬʪʥʠʭ ʢʣʘʧʘʥʽʚ ʜʣʷ ʨʽʟʥʠʭ ʜʝʙʽʪʽʚ ʨʽʜʠʥʠ. ɼʘʥʽ 

ʟʘʣʝʞʥʦʩʪʽ ʦʙʨʦʙʣʝʥʽ ʤʝʪʦʜʦʤ ʥʘʡʤʝʥʰʠʭ ʢʚʘʜʨʘʪʽʚ ʽ ʜʣʷ ʢʦʞʥʦʛʦ ʟʥʘʯʝʥʥʷ 

ʜʝʙʽʪʫ ʨʽʜʠʥʠ ʚʩʪʘʥʦʚʣʝʥʦ ʦʧʪʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʛʣʠʙʠʥʠ ʨʦʟʤʽʱʝʥʥʷ 

ʛʘʟʣʽʬʪʥʦʛʦ ʢʣʘʧʘʥʫ. ʊʘʢ, ʜʣʷ ʜʝʙʽʪʫ ʨʽʜʠʥʠ 22,5 ʤ3/ʜʦʙ ʦʧʪʠʤʘʣʴʥʘ ʛʣʠʙʠʥʘ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʛʘʟʣʽʬʪʥʦʛʦ ʢʣʘʧʘʥʫ ï 2137 ʤ (57,76 %); ʜʣʷ ʜʝʙʽʪʫ ʨʽʜʠʥʠ 33,75 

ʤ3/ʜʦʙ ʦʧʪʠʤʘʣʴʥʘ ʛʣʠʙʠʥʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʛʘʟʣʽʬʪʥʦʛʦ ʢʣʘʧʘʥʫ ï 2047 ʤ (55,32 

%); ʜʣʷ ʜʝʙʽʪʫ ʨʽʜʠʥʠ 45 ʤ3/ʜʦʙ ʦʧʪʠʤʘʣʴʥʘ ʛʣʠʙʠʥʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʛʘʟʣʽʬʪʥʦʛʦ 

ʢʣʘʧʘʥʫ ï 2033 ʤ (54,94 %).  
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1 ï 22,5 ʤ3/ʜʦʙ; 2 - 33,75 ʤ3/ʜʦʙ; 3 - 45 ʤ3/ʜʦʙ 

ʈʠʩʫʥʦʢ 1 ï ɿʘʣʝʞʥʦʩʪʽ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʜʝʙʽʪʫ ʛʘʟʫ ʚʽʜ ʨʽʟʥʠʭ ʛʣʠʙʠʥ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʛʘʟʣʽʬʪʥʠʭ ʢʣʘʧʘʥʽʚ ʟʘ ʨʽʟʥʠʭ ʜʝʙʽʪʽʚ ʨʽʜʠʥʠ 

ʆʪʞʝ, ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʙʽʣʴʥʦʾ ʨʦʙʦʪʠ ʚʠʩʦʢʦʦʙʚʦʜʥʝʥʠʭ ʛʘʟʦʚʠʭ 

ʩʚʝʨʜʣʦʚʠʥ ʝʬʝʢʪʠʚʥʠʤ ʻ ʨʦʟʤʽʱʝʥʥʷ ʛʘʟʣʽʬʪʥʦʛʦ ʢʣʘʧʘʥʫ ʥʘ ʚʽʜʩʪʘʥʽ ʚʽʜ ʛʠʨʣʘ 

ʩʚʝʨʜʣʦʚʠʥʠ 55-58 % ʚʽʜ ʛʣʠʙʠʥʠ ʩʧʫʩʢʫ ʥʘʩʦʩʥʦ-ʢʦʤʧʨʝʩʦʨʥʠʭ ʪʨʫʙ.  

ɺʠʩʥʦʚʢʠ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ PipeSim, ʚʠʢʦʥʘʥʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʦʧʪʠʤʽʟʘʮʽʾ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʙʚʦʜʥʝʥʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ʚ ʫʤʦʚʘʭ 

ʘʢʪʠʚʥʦʛʦ ʥʘʜʭʦʜʞʝʥʥʷ ʧʣʘʩʪʦʚʦʾ ʚʦʜʠ ʚ ʧʨʦʜʫʢʪʠʚʥʽ ʛʦʨʠʟʦʥʪʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʛʣʠʙʠʥʠ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʛʘʟʣʽʬʪʥʠʭ ʢʣʘʧʘʥʽʚ ʜʝʙʽʪ ʛʘʟʫ ʟʨʦʩʪʘʻ, ʘ ʚʠʙʽʡʥʠʡ ʪʠʩʢ 

ʟʤʝʥʰʫʻʪʴʩʷ. ʏʠʤ ʙʣʠʞʯʝ ʛʘʟʣʽʬʪʥʠʡ ʢʣʘʧʘʥ ʨʦʟʪʘʰʦʚʘʥʠʡ ʜʦ ʛʠʨʣʘ 

ʩʚʝʨʜʣʦʚʠʥʠ, ʪʠʤ ʤʝʥʰʝ ʟʥʘʯʝʥʥʷ ʜʝʙʽʪʫ ʛʘʟʫ ʽ ʙʽʣʴʰʠʡ ʚʠʙʽʡʥʠʡ ʪʠʩʢ. ʇʨʠ 

ʟʙʽʣʴʰʝʥʥʽ ʜʝʙʽʪʫ ʨʽʜʠʥʠ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʤʽʥʽʤʘʣʴʥʘ ʛʣʠʙʠʥʘ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʛʘʟʣʽʬʪʥʦʛʦ ʢʣʘʧʘʥʫ. ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ 

ʚʠʟʥʘʯʝʥʥʷ ʛʣʠʙʠʥʠ ʚʩʪʘʥʦʚʣʝʥʥʷ ʛʘʟʣʽʬʪʥʠʭ ʢʣʘʧʘʥʽʚ ʩʫʪʪʻʚʦ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʜʝʙʽʪʫ ʨʽʜʠʥʠ ʚʠʜʦʙʫʚʥʠʭ ʩʚʝʨʜʣʦʚʠʥ. 

ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʢʦʥʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʙʽʣʴʥʦʾ 

ʨʦʙʦʪʠ ʚʠʩʦʢʦʦʙʚʦʜʥʝʥʠʭ ʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ ʝʬʝʢʪʠʚʥʠʤ ʻ ʨʦʟʤʽʱʝʥʥʷ 
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ʛʘʟʣʽʬʪʥʦʛʦ ʢʣʘʧʘʥʫ ʥʘ ʚʽʜʩʪʘʥʽ ʚʽʜ ʛʠʨʣʘ ʩʚʝʨʜʣʦʚʠʥʠ 55-58 % ʚʽʜ ʛʣʠʙʠʥʠ 

ʩʧʫʩʢʫ ʥʘʩʦʩʥʦ-ʢʦʤʧʨʝʩʦʨʥʠʭ ʪʨʫʙ. 
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ɼʆʉʃɯɼɾɽʅʅʗ ɹʈɽʅɼɯɺ ɸʈʆʄɸ-ʆɼʗɻʋ 

 

ʅʽʢʫʣʽʥʘ ɸʥʘʩʪʘʩʽʷ ɺʦʣʦʜʠʤʠʨʽʚʥʘ, 

ʢ.ʧ.ʥ., ʜʦʮ., ʟʘʚ.ʢʘʬ. 

ʍʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʣʝʛʢʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʽ ʜʠʟʘʡʥʫ 

ʂʦʟʽʥʘ ɸʥʥʘ ɯʛʦʨʽʚʥʘ, 

ʟʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ 

ʋʢʨʘʾʥʩʴʢʘ ʽʥʞʝʥʝʨʥʦ-ʧʝʜʘʛʦʛʽʯʥʘ ʘʢʘʜʝʤʽʷ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʆʜʥʝ ʟ ʚʘʞʣʠʚʠʭ ʤʽʩʮʴ ʚ ʞʠʪʪʽ ʣʶʜʠʥʠ ʟʘʡʤʘʻ ʦʜʷʛ, ʦʩʢʽʣʴʢʠ ʜʣʷ 

ʢʦʞʥʦʛʦ ʟʥʘʯʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʪʝ, ʷʢ ʚʽʥ ʚʠʛʣʷʜʘʻ. ʊʘʢʦʞ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʦʩʦʙʣʠʚʝ 

ʟʥʘʯʝʥʥʷ ʚʽʜʽʛʨʘʻ ʥʝ ʪʽʣʴʢʠ ʦʜʷʛ, ʘʣʝ ʽ ʘʨʦʤʘʪ. ɸʜʞʝ ʧʨʠʻʤʥʠʡ ʘʨʦʤʘʪ ʚʽʜ ʦʜʷʛʫ 

ʪʘ ʙʽʣʠʟʥʠ ʟʘʚʞʜʠ ʧʽʜʥʽʤʘʻ ʩʚʽʡ ʥʘʩʪʨʽʡ ʪʘ ʥʘʩʪʨʽʡ ʦʪʦʯʫʶʯʠʭ. ʊʘʢ ʩʘʤʦ ʘʨʦʤʘʪ 

ʜʘʨʫʻ ʧʦʯʫʪʪʷ ʯʠʩʪʦʪʠ ʪʘ ʩʚʽʞʦʩʪʽ. ʅʘʚʽʪʴ, ʷʢʱʦ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʜʦʨʦʛʠʤʠ 

ʟʘʩʦʙʘʤʠ ʜʣʷ ʧʨʘʥʥʷ (ʛʝʣʷʤʠ, ʧʦʨʦʰʢʘʤʠ, ʢʦʥʜʠʮʽʦʥʝʨʘʤʠ), ʾʭ ʘʨʦʤʘʪ ʤʦʞʝ 

ʰʚʠʜʢʦ ʟʥʠʢʥʫʪʠ, ʦʩʦʙʣʠʚʦ, ʷʢʱʦ ʨʝʯʽ ʜʦʚʛʦ ʣʝʞʘʪʴ ʫ ʰʘʬʽ. ʊʦʤʫ ʜʘʥʝ ʧʠʪʘʥʥʷ 

ʜʫʞʝ ʘʢʪʫʘʣʴʥʝ, ʘʜʞʝ ʽʥʥʦʚʘʮʽʾ, ʥʦʚʽ ʨʦʟʨʦʙʢʠ ʡ ʚʚʝʜʝʥʥʷ ʱʦʜʦ ʘʨʦʤʘ-ʦʜʷʛʫ 

ʚʥʦʩʠʪʴ ʫ ʞʠʪʪʷ ʣʶʜʝʡ ʙʘʛʘʪʦ ʨʽʟʥʦʤʘʥʽʪʥʦʛʦ. 

ʄʝʪʘ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʫ ʨʦʟʛʣʷʜʽ ʙʨʝʥʜʽʚ ʘʨʦʤʘ-ʦʜʷʛʫ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʾ 

ʬʝʥ-ʽʥʜʫʩʪʨʽʾ ʥʘ ʦʩʥʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙôʻʢʪʠʚʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʡʦʛʦ 

ʬʦʨʤʫʚʘʥʥʷ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɿʘʚʜʘʥʥʷ, ʧʦʩʪʘʚʣʝʥʽ ʫ ʨʦʙʦʪʽ, ʚʠʨʽʰʫʚʘʣʠʩʷ 

ʢʦʤʧʣʝʢʩʥʠʤ ʤʝʪʦʜʦʤ, ʱʦ ʧʦʻʜʥʫʻ ʤʝʪʦʜʠ ʪʝʦʨʝʪʠʯʥʠʭ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ, 

ʤʘʨʢʝʪʠʥʛʦʚʠʭ, ʩʦʮʽʦʣʦʛʽʯʥʠʭ, ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɺʝʣʠʢʫ ʫʚʘʛʫ ʩʪʚʦʨʝʥʥʶ ʘʨʦʤʘ-ʪʢʘʥʠʥ 

ʧʨʠʜʽʣʷʻ ʢʦʤʧʘʥʽʷ Woolmark (The Woolmark Company - ʘʚʩʪʨʘʣʽʡʩʴʢʘ ʢʦʤʧʘʥʽʷ, 

ʱʦ ʟʘʡʤʘʻʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʡ ʢʦʥʪʨʦʣʝʤ ʷʢʦʩʪʽ ʥʘʪʫʨʘʣʴʥʦʾ ʚʦʚʥʠ), ʷʢʘ 

ʨʘʟʦʤ ʟ ʦʜʥʠʤ ʟ ʧʽʜʨʦʟʜʽʣʽʚ ʘʥʛʣʽʡʩʴʢʦʾ ʬʽʨʤʠ ICI ʨʦʟʨʦʙʠʣʘ ʪʝʭʥʦʣʦʛʽʶ 

Sensory Percention Technology TN, ʱʦ ʚʽʜʢʨʠʚʘʻ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʘʨʦʤʘʪʥʠʭ ʪʢʘʥʠʥ ʽ ʝʢʦʣʦʛʽʯʥʠʭ ʚʠʜʽʚ ʪʝʢʩʪʠʣʴʥʦʾ 

ʧʨʦʜʫʢʮʽʾ. 
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ʈʦʟʨʦʙʣʝʥʘ ʪʢʘʥʠʥʘ ʤʽʩʪʠʪʴ ʤʽʣʴʡʦʥ ʤʽʢʨʦʢʘʧʩʫʣ ʟ ʥʘʪʫʨʘʣʴʥʠʤʠ 

ʘʨʦʤʘʪʠʯʥʠʤʠ ʝʩʝʥʮʽʷʤʠ ʢʦʣʽʨʥʠʭ ʘʨʦʤʘʪʽʚ - ʚʽʜ ʣʽʣʽʾ ʪʘ ʟʘʧʘʭʫ ʣʘʚʘʥʜʠ, ʱʦ 

ʨʦʟʩʣʘʙʣʷʻ ʜʦ ʬʘʥʪʘʟʽʡʥʦʛʦ ʟʘʧʘʭʫ, ʩʪʚʦʨʝʥʦʛʦ ʜʣʷ ʟʥʠʱʝʥʥʷ ʥʝʧʨʠʻʤʥʠʭ 

ʟʘʧʘʭʽʚ ʧʦʪʫ ʽ ʪʶʪʶʥʫ. 

ʇʨʠʥʮʠʧ ʜʽʾ ʘʨʦʤʘʪʠʟʦʚʘʥʠʭ ʜʦʙʘʚʦʢ ʘʥʘʣʦʛʽʯʥʠʡ ʢʦʧʽʶʚʘʣʴʥʦʤʫ ʧʘʧʝʨʫ: 

ʪʢʘʥʠʥʘ ʧʦʢʨʠʪʘ ʧʦʣʽʫʨʝʪʘʥʦʚʠʤʠ ʤʽʢʨʦʢʘʧʩʫʣʘʤʠ, ʚ ʷʢʠʭ ʟʥʘʭʦʜʷʪʴʩʷ 

ʘʨʦʤʘʪʠʯʥʽ ʨʝʯʦʚʠʥʠ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʨʫʭʫ ʘʙʦ ʢʦʥʪʘʢʪʫ ʟʽ ʰʢʽʨʦʶ ʤʽʢʨʦʢʘʧʩʫʣʠ 

ʨʫʡʥʫʶʪʴʩʷ, ʚʠʜʽʣʷʶʯʠ 50% ʘʨʦʤʘʪʠʟʘʪʦʨʘ ʽ 50% ʚʦʜʥʦʾ ʩʫʙʩʪʘʥʮʽʾ. ʊʘʢʘ 

ʪʝʭʥʦʣʦʛʽʷ çʘʨʦʤʘʪʠʟʘʮʽʾ ʥʘ ʚʠʤʦʛʫè ʦʟʥʘʯʘʻ, ʱʦ ʮʷ ʩʠʩʪʝʤʘ ʙʫʜʝ ʧʨʘʮʶʚʘʪʠ 

ʧʨʠ ʙʘʛʘʪʦʨʘʟʦʚʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ. ʉʴʦʛʦʜʥʽ ʩʧʦʞʠʚʘʯʽ, ʚʩʝ ʙʽʣʴʰʝ ʧʨʦʷʚʣʷʶʪʴ 

ʽʥʪʝʨʝʩ ʜʦ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʥʝʪʨʘʜʠʮʽʡʥʦʾ ʤʝʜʠʮʠʥʠ, ʷʢʠʤʠ ʢʦʨʠʩʪʫʚʘʣʠʩʷ 

ʥʘʰʽ ʧʨʝʜʢʠ, ʽ ʚʠʪʨʘʪʠ ʥʘ ʛʦʤʝʦʧʘʪʽʶ ʡ ʘʨʦʤʘʪʝʨʘʧʽʶ ʨʦʩʪʫʪʴ ʨʽʢ ʚʽʜ ʨʦʢʫ. 

ɺʠʨʦʙʥʠʢʠ ʙʽʣʠʟʥʠ ʜʦʜʘʶʪʴ ʝʢʩʪʨʘʢʪʠ ʘʣʦʝ, ʙʘʛʘʪʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʱʦ 

ʟʚʦʣʦʞʫʶʪʴ, ʘ ʚʠʨʦʙʥʠʢʠ ʪʨʠʢʦʪʘʞʥʠʭ ʧʦʣʦʪʝʥ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʘʨʦʤʘʪʠʟʦʚʘʥʫ ʜʦʙʘʚʢʫ ʙʘʨʙʘʜʦʩʴʢʦʾ ʚʠʰʥʽ, ʙʘʛʘʪʦʶ ʚʽʪʘʤʽʥʦʤ ʉ ʽ ʟʥʘʤʝʥʠʪʫ 

ʩʚʦʾʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʟʤʽʮʥʶʚʘʪʠ ʽʤʫʥʥʫ ʩʠʩʪʝʤʫ. 

ɸʨʦʤʘʪʥʠʡ ʤʘʪʝʨʽʘʣ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʘʙʩʦʣʶʪʥʦ ʽʥʥʦʚʘʮʽʡʥʝ ʚʽʜʢʨʠʪʪʷ, 

ʷʢʝ ʫʜʦʩʢʦʥʘʣʶʻʪʴʩʷ ʽ ʜʦʧʨʘʮʴʦʚʫʻʪʴʩʷ. ɸʣʝ ʚʞʝ ʟʘʨʘʟ ʚʽʜʢʨʠʚʘʶʪʴʩʷ 

ʢʦʣʦʩʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ: ʚʠʨʦʙʥʠʮʪʚʦ ʦʜʷʛʫ, ʢʠʣʠʤʦʚʠʭ 

ʧʦʢʨʠʪʪʽʚ, ʤʝʙʣʝʚʦʾ ʪʢʘʥʠʥʠ, ʽʛʨʘʰʦʢ, ʧʦʩʪʽʣʴʥʦʾ ʙʽʣʠʟʥʠ, ʰʪʦʨ, ʘʚʪʦʤʦʙʽʣʴʥʠʭ 

ʘʢʩʝʩʫʘʨʽʚ. ʅʘʧʨʠʢʣʘʜ, ʚʽʜʦʤʽ ʙʨʝʥʜʠ ʤʦʞʫʪʴ ʩʝʙʝ ʫʙʝʟʧʝʯʠʪʠʩʷ ʚʽʜ 

çʧʽʨʘʪʩʴʢʦʾè ʧʨʦʜʫʢʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʢʘʥʠʥʠ ʟ ʝʢʩʢʣʶʟʠʚʥʠʤ ʘʨʦʤʘʪʦʤ. ʇʨʠ 

ʛʘʨʥʽʡ ʬʘʥʪʘʟʽʾ, ʤʦʞʥʘ ʟʥʘʡʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʨʦʤʘ-ʪʢʘʥʠʥʠ ʚ ʙʫʜʴ-ʷʢʽʡ ʩʬʝʨʽ 

ʜʽʷʣʴʥʦʩʪʽ. 

ʃʶʜʩʪʚʫ ʚʞʝ ʥʝ ʧʝʨʰʠʡ ʨʽʢ ʟʥʘʡʦʤ ʪʘʢʠʡ ʪʦʚʘʨ, ʷʢ ʧʘʨʬʫʤʦʚʘʥʽ 

ʰʢʘʨʧʝʪʢʠ. ʆʜʠʥ ʟ ʙʨʝʥʜʽʚ, ʷʢʠʡ ʚʠʧʫʩʢʘʻ ʾʭ ï ʮʝ DMDBS. ɺʠʨʦʙʠ ʬʽʨʤʠ 

DMDBS - ʮʝ ʜʠʟʘʡʥʝʨʩʴʢʽ ʰʢʘʨʧʝʪʢʠ, ʚʦʥʠ ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʥʘʪʫʨʘʣʴʥʦʾ ʙʘʚʦʚʥʠ 

ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʟ ʜʦʜʘʚʘʥʥʷʤ ʛʽʛʨʦʩʢʦʧʽʯʥʠʭ (ʟʜʘʪʥʠʭ ʧʦʛʣʠʥʘʪʠ ʚʦʣʦʛʫ) 

ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʥʦʛʘʤ çʜʠʭʘʪʠè. ʐʢʘʨʧʝʪʢʠ DMDBS ʧʨʦʩʦʯʝʥʽ 

ʩʧʝʮʽʘʣʴʥʠʤ ʩʢʣʘʜʦʤ, ʱʦ ʜʝʟʽʥʬʽʢʫʻ, ʷʢʠʡ ʥʝʰʢʽʜʣʠʚʠʡ ʜʣʷ ʰʢʽʨʠ, ʘʣʝ ʟʛʫʙʥʠʡ 
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ʜʣʷ ʙʘʢʪʝʨʽʡ ʽ ʛʨʠʙʢʽʚ. ʋ ʩʪʨʫʢʪʫʨʫ ʰʢʘʨʧʝʪʦʢ ʚʢʣʶʯʝʥʽ ʥʠʪʢʠ, ʱʦ ʤʽʩʪʷʪʴ ʽʦʥʠ 

ʩʨʽʙʣʘ, ʷʢʽ ʧʽʜʩʠʣʶʶʪʴ ʘʥʪʠʩʝʧʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʠʨʦʙʫ. ʆʩʦʙʣʠʚʠʡ ʩʧʦʩʽʙ 

ʧʝʨʝʧʣʝʪʝʥʥʷ ʥʠʪʦʢ ʥʘʜʘʻ ʚʠʨʦʙʘʤ ʤʘʩʘʞʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʩʧʨʠʷʶʯʠ ʢʦʤʬʦʨʪʥʦʾ 

ʭʦʜʴʙʠ, ʟʥʠʞʫʶʯʠ ʚʪʦʤʫ ʥʽʛ, ʪʘʢʦʞ ʛʽʧʦʘʣʝʨʛʝʥʥʽ ʽ ʘʨʦʤʘʪʠʟʦʚʘʥʽ. ɺʦʥʠ ʪʘʢʦʞ 

ʥʝ ʤʘʶʪʴ ʞʦʜʥʠʭ ʧʨʦʪʠʧʦʢʘʟʘʥʴ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. ʐʢʘʨʧʝʪʢʠ ʥʝ ʜʝʬʦʨʤʫʶʪʴʩʷ 

ʧʨʠ ʧʨʘʥʥʽ, ʜʫʞʝ ʩʪʽʡʢʽ ʽ ʤʘʶʪʴ ʜʦʚʛʠʡ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ. 

ʊʘʢʫ ʪʝʭʥʦʣʦʛʽʶ ʚʠʥʘʡʰʦʚ ɸʣʽʨʽʦ ʈʦʜʨʽʛʝʩʫ (Alirio Eg²dio Rodrigues) ʽ 

ʡʦʛʦ ʢʦʣʝʛʠ ʟ ʣʘʙʦʨʘʪʦʨʽʾ ʽʥʞʠʥʽʨʠʥʛʫ ʨʝʘʢʮʽʡ ʫʥʽʚʝʨʩʠʪʝʪʫ ʇʦʨʪʦ (The 

University of Porto). ʉʘʤʝ ʚʦʥʠ ʩʪʚʦʨʠʣʠ ʪʝʭʥʦʣʦʛʽʶ, ʱʦ ʜʦʟʚʦʣʷʻ ʥʘʧʦʚʥʶʚʘʪʠ 

ʜʦʚʛʦʪʨʠʚʘʣʠʤʠ ʟʘʧʘʭʘʤʠ ʧʨʘʢʪʠʯʥʦ ʙʫʜʴ-ʷʢʠʡ ʪʝʢʩʪʠʣʴ. 

ɿʤʽʩʪ ʚʠʥʘʭʦʜʫ ʟʚʦʜʠʪʴʩʷ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʽʢʨʦʢʘʧʩʫʣ ʟ ʘʢʪʠʚʥʦʶ 

ʨʝʯʦʚʠʥʦʶ, ʷʢʽ ʚʙʫʜʦʚʫʶʪʴʩʷ ʚ ʤʘʪʝʨʽʘʣ. ʇʨʠ ʥʘʪʠʩʥʝʥʥʽ ʘʙʦ ʪʝʨʪʽ ʯʘʩʪʠʥʘ 

ʢʘʧʩʫʣ ʨʫʡʥʫʻʪʴʩʷ, ʽ ʚʠʧʫʩʢʘʻ ʧʘʨʬʫʤʠ ʥʘ ʚʦʣʶ. ʇʨʦʚʝʜʝʥʽ ʚʠʧʨʦʙʫʚʘʣʴʥʽ 

ʪʝʩʪʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʤʽʢʨʦʢʘʧʩʫʣʠ ʧʨʝʢʨʘʩʥʦ ʧʨʠʣʠʧʘʶʪʴ ʜʦ ʪʝʢʩʪʠʣʴʥʠʭ 

ʚʦʣʦʢʦʥ. ɼʦ ʪʦʛʦ ʞ ʫ ʢʘʧʩʫʣ ʚʠʡʰʣʦ ʜʚʘ ʪʠʧʠ ʧʦʚʝʨʭʥʽ - ʛʣʘʜʢʘ ʽ ʛʨʫʙʘ, ʱʦ, ʟʘ 

ʩʣʦʚʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʪʦʨʽʚ, ʚʜʘʣʦ ʧʦʻʜʥʫʻʪʴʩʷ ʟ ʚʠʤʦʛʘʤʠ ʜʦ ʘʨʦʤʘʪʠʟʦʚʘʥʦʾ 

ʪʢʘʥʠʥʠ: ʟʘʧʘʭ ʧʦʚʠʥʝʥ ʚʠʧʫʩʢʘʪʠʩʷ ʧʦʩʪʫʧʦʚʦ ʽ ʧʨʦʪʷʛʦʤ ʜʦʚʛʦʛʦ ʯʘʩʫ. 

ɺʽʜʦʤʠʡ ʙʨʝʥʜ Kilian ʫ ʩʧʽʚʧʨʘʮʽ ʟ ʢʦʤʧʘʥʽʻʶ Fleur du Mal ʧʨʝʜʩʪʘʚʠʚ 

ʩʝʨʽʶ ʘʨʦʤʘʪʠʟʦʚʘʥʦʾ ʥʠʞʥʴʦʾ ʙʽʣʠʟʥʠ. ɿʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʙʥʠʮʪʚʘ ʚ ʥʦʚʽʡ ʣʽʥʽʡʮʽ ʥʝ ʧʨʦʩʪʦ ʧʦʻʜʥʫʶʪʴʩʷ ʢʦʤʧʣʝʢʪ ʦʜʷʛʫ 

ʡ ʘʨʦʤʘʪʠ - ʚ ʥʦʚʠʭ ʟʨʘʟʢʘʭ ʟʘʧʘʭʠ çʚʤʦʥʪʦʚʘʥʽè ʚʩʝʨʝʜʠʥʫ ʪʢʘʥʠʥʠ. 

ʗʢ ʫʪʦʯʥʶʶʪʴ ʧʨʝʜʩʪʘʚʥʠʢʠ ʙʨʝʥʜʫ, ʜʣʷ ʮʽʻʾ ʢʦʣʝʢʮʽʾ ʤʝʨʝʞʠʚʘ ʙʫʣʠ 

ʟʽʪʢʘʥʽ ʟ ʥʠʪʦʢ ʟ ʚʙʫʜʦʚʘʥʠʤʠ ʤʽʢʨʦʢʘʧʩʫʣʘʤʠ, ʱʦ ʤʽʩʪʷʪʴ ʘʨʦʤʘʪ Love Do not 

Be Shy, ʚʧʝʨʰʝ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʫʙʣʽʮʽ ʫ 2007 ʨʦʮʽ. ʇʘʨʬʫʤʝʨʥʘ ʢʦʤʧʦʟʠʮʽʷ 

ʙʫʜʫʻʪʴʩʷ ʥʘ ʥʦʪʘʭ ʢʚʽʪʽʚ ʘʧʝʣʴʩʠʥʘ, ʟʝʬʽʨʫ ʪʘ ʘʤʙʨʠ. ɿʘʧʘʭ ʧʦʯʠʥʘʻ 

ʧʦʰʠʨʶʚʘʪʠʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʪʝʧʣʘ ʽ ʨʫʭʫ. ɹʽʣʠʟʥʘ ʟʙʝʨʽʛʘʻ ʘʨʦʤʘʪ ʧʨʦʪʷʛʦʤ 4 - 5 

ʧʨʘʥʴ. ɼʦ ʩʢʣʘʜʫ ʥʦʚʦʾ ʣʽʥʽʡʢʠ ʫʚʽʡʰʣʠ: ʥʽʯʥʠʡ ʥʘʙʽʨ (ʢʘʤʟʦʣ, ʰʦʨʪʠ, ʢʽʤʦʥʦ), 

ʥʘʧʽʚʧʨʦʟʦʨʠʡ ʢʦʤʙʽʜʨʝʩ, ʢʦʤʧʣʝʢʪ ʘʢʩʝʩʫʘʨʽʚ (ʩʪʨʽʥʛʠ, ʘʨʦʤʘʪʠʟʦʚʘʥʠʡ ʢʦʤʽʨ, 

ʤʘʥʞʝʪʠ). 

ɺʩʝʩʚʽʪʥʴʦ ʧʦʧʫʣʷʨʥʠʡ ʤʦʜʥʠʡ ʜʽʤ Fendi ʩʪʚʦʨʠʚ ʢʦʣʝʢʮʽʶ 



289 

ʧʘʨʬʫʤʦʚʘʥʠʭ ʩʫʤʦʢ FendiFrenesia ʩʧʽʣʴʥʦ ʟʘ ʧʘʨʬʫʤʝʨʥʠʤ ʙʨʝʥʜʦʤ Maison 

Francis Kurkdjian ʧʘʨʬʫʤʝʨʦʤ ʷʢʦʛʦ ʻ ʌʨʝʥʩʽʩ ʂʶʨʢʜʞʘʥ, ʷʢʠʡ ʱʝ ʜʝʢʽʣʴʢʘ 

ʨʦʢʽʚ ʪʦʤʫ ʨʦʟʨʦʙʠʚ ʩʧʦʩʽʙ, ʟʘʚʜʷʢʠ ʷʢʦʤʫ ʤʦʞʥʘ ʥʘʜʘʚʘʪʠ ʰʢʽʨʽ ʘʨʦʤʘʪ, ʱʦ 

ʙʫʜʝ ʜʦʚʛʦ ʪʨʠʤʘʪʠʩʷ ʽ ʥʝ ʚʠʚʽʪʨʶʚʘʪʠʩʷ. ʂʶʨʢʜʞʘʥ ʚʠʢʦʨʠʩʪʘʚ ʪʝʭʥʦʣʦʛʽʶ, 

ʷʢʫ ʧʨʠʜʫʤʘʣʠ ʱʝ ʚ XII ʩʪʦʣʽʪʪʽ ʪʚʦʨʮʽ ʧʘʨʬʫʤʦʚʘʥʠʭ ʨʫʢʘʚʠʯʦʢ. ɿʘʚʜʷʢʠ ʪʘʢʽʡ 

ʢʦʣʘʙʦʨʘʮʽʾ ʙʫʣʠ ʩʪʚʦʨʝʥʽ ʯʫʜʦʚʽ ʘʨʦʤʘʪʥʽ, ʰʢʽʨʷʥʽ ʩʫʤʢʠ. ʂʦʤʧʦʟʠʮʽʷ ʘʨʦʤʘʪʫ 

ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʥʦʪʠ ʚʘʥʽʣʽ, ʪʨʦʷʥʜʠ, ʣʘʙʜʘʥʫʤʫ, ʜʝʨʝʚʥʦʾ ʢʦʨʠ ʡ ʚʠʥʘ. ʎʝ 

ʩʧʨʘʚʞʥʽʡ ʥʽʰʝʚʠʡ, ʜʦʨʦʛʠʡ ʘʨʦʤʘʪ, ʷʢʠʡ ʚʽʜʨʽʟʥʷʻ ʚʦʣʦʜʘʨʷ ʽ ʜʘʨʫʻ ʧʨʠʻʤʥʽ 

ʧʦʯʫʪʪʷ.  

ʇʦʨʪʫʛʘʣʴʩʢʠʡ ʙʨʝʥʜ Salsa ʪʘʢʦʞ ʚʠʨʽʰʠʚ ʥʝ ʚʽʜʩʪʘʚʘʪʠ ʪʘ ʚʠʧʫʩʪʠʚ ʮʽʣʫ 

ʢʦʣʝʢʮʽʶ ʜʞʠʥʩʽʚ çColette Fragranceè. ɼʘʥʽ ʚʠʨʦʙʠ ʤʘʶʪʴ ʜʫʞʝ ʷʩʢʨʘʚʽ 

ʢʦʣʴʦʨʠ, ʘʣʝ ʜʦʧʦʚʥʝʥʽ ʚʦʥʠ ʱʝ ʯʫʜʦʚʠʤʠ ʘʨʦʤʘʪʘʤʠ. ʂʦʞʝʥ ʚʽʜʪʽʥʦʢ 

ʚʽʜʧʦʚʽʜʘʻ ʧʝʚʥʦʤʫ ʬʨʫʢʪʫ. ɿʝʣʝʥʽ ï ʮʝ ʷʙʣʫʢʦ, ʙʣʘʢʠʪʽ ï ʣʦʭʠʥʘ, ʦʨʘʥʞʝʚʽ ï 

ʘʧʝʣʴʩʠʥ, ʞʦʚʪʽ ï ʣʠʤʦʥ, ʨʦʞʝʚʽ ï ʧʦʣʫʥʠʮʷ. ɼʞʠʥʩʠ ʟʨʦʙʣʝʥʽ ʟ ʝʣʘʩʪʠʥʫ ʪʘ 

ʙʘʚʦʚʥʠ, ʘ ʬʨʫʢʪʦʚʠʡ ʪʘ ʷʛʽʜʥʠʡ ʘʨʦʤʘʪ ʚʠʧʨʦʤʽʥʶʶʪʴ ʥʘʥʦʢʘʧʩʫʣʠ. 

ɺʠʨʦʙʥʠʢʠ ʟʘʧʝʚʥʷʶʪʴ, ʱʦ ʘʨʦʤʘʪ ʚʠʪʨʠʤʫʻ ʜʦ 20 ʧʨʘʥʴ. 

ɺʠʩʥʦʚʢʠ. ʇʨʠʻʤʥʽ ʫʣʶʙʣʝʥʽ ʘʨʦʤʘʪʠ ʘʙʦ ʧʨʠʨʦʜʥʽ ʟʘʧʘʭʠ ʩʪʚʦʨʶʶʪʴ 

ʧʝʚʥʫ ʘʪʤʦʩʬʝʨʫ, ʧʽʜʚʠʱʫʶʪʴ ʥʘʩʪʨʽʡ, ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʝʤʦʮʽʡʥʠʡ 

ʩʪʘʥ. ʃʶʜʠʥʘ ʥʘʤʘʛʘʻʪʴʩʷ çʟʘʣʠʰʠʪʠ ʟ ʩʦʙʦʶè ʮʽ ʘʨʦʤʘʪʠ, ʷʢ ʦʟʥʘʢʠ ʛʘʨʤʦʥʽʾ ʽ 

ʩʧʦʢʦʶ, ʚʦʥʠ ʧʦʩʪʫʧʦʚʦ ʩʪʘʶʪʴ ʯʘʩʪʠʥʦʶ ʾʾ ʽʤʽʜʞʫ, ʥʘʚʽʪʴ ʞʠʪʪʷ. ɸʨʦʤʘʪ 

ʟʜʘʪʥʠʡ ʜʦʧʦʚʥʶʚʘʪʠ ʽʤʽʜʞ, ʩʪʚʦʨʶʚʘʪʠ ʚʨʘʞʝʥʥʷ ʽ ʥʘʚʽʪʴ ʟʤʽʥʶʚʘʪʠ ʫʷʚʣʝʥʥʷ 

ʧʨʦ ʣʶʜʠʥʫ. ɺʽʥ ʤʦʞʝ ʟʽʛʨʽʪʠ ʘʙʦ ʩʪʚʦʨʠʪʠ ʚʽʜʯʫʪʪʷ ʩʚʽʞʦʩʪʽ. ʆʪʞʝ, ʤʦʞʥʘ 

ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʘʨʦʤʘ-ʦʜʷʛ ʩʪʘʥʝ ʽʜʝʘʣʴʥʠʤ ʜʦʧʦʚʥʝʥʥʷʤ ʜʦ ʦʙʨʘʟʫ ʣʶʜʠʥʠ, 

ʧʦʜʘʨʫʻ ʾʡ ʥʝʧʦʚʪʦʨʥʽʩʪʴ ʽ ʝʢʩʢʣʶʟʠʚʥʽʩʪʴ. 
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ʈʆɿʇʆɼɯʃ ʉʊʈʋʄɯɺ ɺ ɯʅɼʋʂʊʆʈʅɯʁ ʉʀʉʊɽʄɯ ɿ ɽʂʈɸʅʆʄ, ʑʆ 

ʇʈʀʊʗɻʋɭ, ɿɹʋɼɾʋɺɸʅʆɰ ɿʆɺʅɯʐʅɯʄ 

ʇʃʆʉʂʀʄ ʂʈʋɻʆɺʀʄ ʉʆʃɽʅʆɰɼʆʄ 

 

ʇʷʪʥʠʮʷ ɼʤʠʪʨʦ ʖʨʽʡʦʚʠʯ 

ʈʫʣʴʦʚ ʄʘʢʩʠʤ ʇʘʚʣʦʚʠʯ 

ʩʪʫʜʝʥʪʠ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʇʨʘʢʪʠʯʥʠʡ ʽʥʪʝʨʝʩ ʜʦ ʤʘʛʥʽʪʥʦ-ʽʤʧʫʣʴʩʥʦʾ ʦʙʨʦʙʢʠ ʤʝʪʘʣʽʚ 

ʦʙʫʤʦʚʣʝʥʠʡ ʧʦʪʨʝʙʦʶ ʫ ʩʪʚʦʨʝʥʥʽ ʧʨʠʩʪʨʦʾʚ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʚʽʜʥʦʚʣʶʚʘʪʠ 

ʜʝʪʘʣʽ ʟ ʣʠʩʪʦʚʦʛʦ ʤʝʪʘʣʫ, ʫʩʫʚʘʪʠ ʚʤ'ʷʪʠʥʠ ʥʘ ʧʦʚʝʨʭʥʽ ʽʟ ʟʦʚʥʽʰʥʴʦʛʦ ʙʦʢʫ, 

ʙʝʟ ʨʦʟʙʠʨʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ. ʌʽʟʠʯʥʠʡ ʧʨʠʥʮʠʧ ʤʘʛʥʽʪʥʦ-ʽʤʧʫʣʴʩʥʦʛʦ ʪʷʞʽʥʥʷ 

ʰʠʨʦʢʦ ʚʽʜʦʤʠʡ ʫ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ, ʘ ɯʥʜʫʢʪʦʨʥʽ ʩʠʩʪʝʤʠ, ʷʢʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʨʠʪʷʛʘʥʥʷ ʧʝʚʥʠʭ ʜʽʣʷʥʦʢ ʣʠʩʪʦʚʠʭ ʤʝʪʘʣʽʚ, ʜʦʩʽʪʴ 

ʨʽʟʥʦʤʘʥʽʪʥʽ. ʊʘʢ, ʚ ʨʦʙʦʪʘʭ [1, 2] ʧʨʦʚʝʜʝʥʦ ʪʝʦʨʝʪʠʯʥʝ ʽ ʝʢʩʧʝʨʽʤʝʥʪʘʣʴʥʝ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʤʝʪʦʜʫ ʤʘʛʥʽʪʥʦ-ʽʤʧʫʣʴʩʥʦʛʦ ʧʨʠʪʷʛʘʥʥʷ 

ʯʘʩʪʠʥʠ ʣʠʩʪʦʚʦʛʦ ʤʝʪʘʣʫ ʧʨʠ ʡʦʛʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦʤʫ ʧʽʜʢʣʶʯʝʥʥʽ ʜʦ ʜʞʝʨʝʣʘ 

ʩʪʨʫʤʫ (çʧʨʷʤʝ ʧʨʦʭʦʜʞʝʥʥʷ ʩʪʨʫʤʫè ʯʝʨʝʟ ʦʙʨʦʙʣʶʚʘʥʠʡ ʦʙ'ʻʢʪ), ʘ ʚ 

ʨʦʙʦʪʽ [3] ʨʦʟʛʣʷʥʫʪʘ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ ʜʣʷ 

ʧʨʠʪʷʛʘʥʥʷ ʤʝʪʘʣʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʠʟʴʢʦʯʘʩʪʦʪʥʦʛʦ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʪʘ 

ʦʜʥʦʩʧʨʷʤʦʚʘʥʠʭ ʩʪʨʫʤʽʚ, ʽʥʜʫʢʦʚʘʥʠʭ ʫ ʟʘʛʦʪʽʚʣʽ ʪʘ ʧʨʠʪʷʛʫʚʘʣʴʥʦʤʫ ʝʢʨʘʥʽ. 

ʊʘʢʠ ʽʥʜʫʢʮʽʡʥʽ ʩʠʩʪʝʤʠ ʽʟ ʝʢʨʘʥʦʤ, ʱʦ ʧʨʠʪʷʛʘʻ, ʜʦʟʚʦʣʷʶʪʴ ʟʙʫʜʞʫʚʘʪʠ 

ʚʠʩʦʢʽ ʩʠʣʠ ʧʨʠʪʷʛʘʥʥʷ ʷʢ ʜʣʷ ʬʝʨʦʤʘʛʥʽʪʥʠʭ, ʪʘʢ ʽ ʜʣʷ ʥʝʬʝʨʦʤʘʛʥʽʪʥʠʭ 

ʤʝʪʘʣʽʚ. 

ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʧʦʜʽʣʫ ʩʪʨʫʤʽʚ ʚ ʽʥʜʫʢʪʦʨʥʽʡ 

ʩʠʩʪʝʤʽ ʟ ʝʢʨʘʥʦʤ, ʱʦ ʧʨʠʪʷʛʘʻ, ʪʘ ʢʨʫʛʦʚʠʤ ʩʦʣʝʥʦʾʜʦʤ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʇʨʠʥʮʠʧ ʜʽʾ ʽʥʜʫʢʪʦʨʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ, 

ʟʙʫʜʞʫʶʚʘʥʦʾ ʟʦʚʥʽʰʥʽʤ ʜʞʝʨʝʣʦʤ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ, ʧʦʷʩʥʶʻʪʴʩʷ ʽʟ 

ʟʘʣʫʯʝʥʥʷʤ ʥʘʡʙʽʣʴʰ ʽʣʶʩʪʨʘʪʠʚʥʦʾ ʬʽʟʠʯʥʦʾ ʽʜʝʘʣʽʟʘʮʽʾ, ʱʦ ʤʘʻ ʤʽʩʮʝ ʧʨʠ 

https://www.elibrary.ru/org_items.asp?orgsid=13638
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ʽʥʪʝʥʩʠʚʥʦʤʫ ʧʨʦʥʠʢʥʝʥʥʽ ʜʽʶʯʠʭ ʧʦʣʽʚ. 

ʋ ʨʘʟʽ ʜʦʩʠʪʴ çʧʨʦʟʦʨʠʭè ʝʢʨʘʥʫ ʽ ʟʘʛʦʪʽʚʣʽ ʚ ʤʝʪʘʣʽ ʢʦʞʥʦʛʦ ʟ ʥʠʭ 

ʽʥʜʫʢʫʶʪʴʩʷ ʩʪʨʫʤʠ ʟ ʯʘʩʦʚʠʤʠ ʟʘʣʝʞʥʦʩʪʷʤʠ, ʧʨʦʧʦʨʮʽʡʥʠʤʠ ʧʦʭʽʜʥʽʡ 

~ 
( )dJ t

dt
, ʜʝ ( )J t -ʩʪʨʫʤ  ʽʥʜʫʢʪʦʨʘ. ʋ ʩʚʦʶ ʯʝʨʛʫ ʽʟ ʟʘʢʦʥʫ ɸʤʧʝʨʘ ʚʠʧʣʠʚʘʻ, 

ʱʦ ʩʠʣʘ ʪʷʞʽʥʥʷ ʙʫʜʝ ʧʨʷʤʦ ʧʨʦʧʦʨʮʽʡʥʘ ʢʚʘʜʨʘʪʫ ʧʦʭʽʜʥʦʾ ~

2

( )dJ t

dt

å õ
æ ö
ç ÷

. ʉʠʣʠ 

ʚʽʜʰʪʦʚʭʫʚʘʥʥʷ, ʦʙʫʤʦʚʣʝʥʽ ʚʟʘʻʤʦʜʽʻʶ ʽʥʜʫʢʦʚʘʥʠʭ ʩʪʨʫʤʽʚ ʟ ʟʙʫʜʞʫʚʘʥʠʤʠ 

ʤʘʛʥʽʪʥʠʤʠ ʧʦʣʷʤʠ, ʧʨʦʧʦʨʮʽʡʥʽ ʜʦʙʫʪʢʫ ~
( )

( )
dJ t

J t
dt

Ö . ɯʥʪʝʛʨʘʣ ʟʘ ʯʘʩʦʤ ʜʽʾ ʩʠʣ 

ʚʽʜ ʮʴʦʛʦ ʜʦʙʫʪʢʫ ʻ ʾʭ ʽʥʪʝʛʨʘʣʴʥʠʤ ʽʤʧʫʣʴʩʦʤ. ʆʯʝʚʠʜʥʦ, ʱʦ ʜʣʷ [0; )tÍ ¤

ʚʝʣʠʯʠʥʘ ʮʴʦʛʦ ʽʤʧʫʣʴʩʫ, ʱʦ ʚʠʟʥʘʯʘʻ ʨʝʟʫʣʴʪʫʶʯʫ ʜʽʻʚʽʩʪʴ ʩʠʣ 

ʚʽʜʰʪʦʚʭʫʚʘʥʥʷ, ʧʨʘʛʥʝ ʜʦ ʥʫʣʷ [4]. ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʟʘʧʨʦʧʦʥʦʚʘʥʽʡ 

çʽʥʜʫʢʪʦʨʥʽʡ ʩʠʩʪʝʤʽ ʟ ʧʨʠʪʷʛʫʶʯʠʤ ʝʢʨʘʥʦʤè ʧʦʚʠʥʥʽ ʟʙʫʜʞʫʚʘʪʠʩʷ ʪʽʣʴʢʠ 

ʩʠʣʠ ʧʨʠʪʷʛʘʥʥʷ, ʩʠʣʠ ʚʽʜʰʪʦʚʭʫʚʘʥʥʷ ʙʫʜʫʪʴ ʚʽʜʩʫʪʥʽ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʙʝʟʧʝʨʝʯʥʦʶ ʧʝʨʝʚʘʛʦʶ ʽʥʜʫʢʪʦʨʥʦʾ ʩʠʩʪʝʤʠ ʟ 

ʙʘʛʘʪʦʛʦʚʽʪʢʦʚʦʶ ʢʦʪʫʰʢʦʶ, ʨʦʟʤʽʱʝʥʦʾ ʧʦʟʘ ʜʦʧʦʤʽʞʥʠʤ ʝʢʨʘʥʦʤ, ʻ ʪʘʢʦʞ 

ʧʦʜʘʣʴʰʝ ʟʙʽʣʴʰʝʥʥʷ ʦʜʥʦʨʽʜʥʦʩʪʽ ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ ʟʙʫʜʞʫʶʯʠʭ ʩʠʣ 

ʧʨʠʪʷʛʘʥʥʷ. 

ɺ ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʧʨʘʢʪʠʯʥʦʾ ʜʽʻʟʜʘʪʥʦʩʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ 

ʤʘʛʥʽʪʥʦ-ʽʤʧʫʣʴʩʥʦʛʦ ʧʨʠʪʷʛʘʥʥʷ ʨʦʟʛʣʷʥʝʤʦ ʮʠʣʽʥʜʨʠʯʥʫ ʢʦʥʩʪʨʫʢʮʽʶ 

ʽʥʜʫʢʪʦʨʥʦʾ ʩʠʩʪʝʤʠ ʟ ʦʜʥʘʢʦʚʠʤʠ ʪʦʥʢʦʩʪʽʥʥʠʤʠ ʣʠʩʪʦʚʠʤʠ ʥʝʤʘʛʥʽʪʥʠʤʠ 

ʤʝʪʘʣʘʤʠ (ʦʜʠʥ ʟ ʥʠʭ - ʜʦʧʦʤʽʞʥʠʡ ʝʢʨʘʥ, ʜʨʫʛʠʡ - ʦʙ'ʻʢʪ ʦʙʨʦʙʢʠ) ʟ 

ʙʘʛʘʪʦʚʠʪʢʦʚʦʶ ʢʦʪʫʰʢʦʶ, ʨʦʟʪʘʰʦʚʘʥʦʶ ʥʘʜ ʧʦʚʝʨʭʥʝʶ ʜʦʧʦʤʽʞʥʦʛʦ ʝʢʨʘʥʫ. 

ʄʽʞʚʠʪʢʦʚʽ ʚʽʜʩʪʘʥʽ - ʧʨʝʥʝʙʨʝʞʠʤʦ ʤʘʣʽ. ʈʦʟʛʣʷʥʫʪʘ ʩʠʩʪʝʤʘ ʧʨʘʮʶʻ ʚ 

ʥʠʟʴʢʦʯʘʩʪʦʪʥʦʤʫ ʨʝʞʠʤʽ ʜʽʶʯʠʭ ʧʦʣʽʚ. 

ʋ ʮʠʣʽʥʜʨʠʯʥʠʭ ʢʦʦʨʜʠʥʘʪʘʭ ʩʭʝʤʘʪʠʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʧʨʦʧʦʥʦʚʘʥʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʫ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 1. 
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ʈʠʩ. 1 ï ʈʦʟʨʘʭʫʥʢʦʚʘ ʤʦʜʝʣʴ 

1 ï ʙʘʛʘʪʦʚʠʪʢʦʚʠʡ ʽʥʜʫʢʪʦʨ; 2 ï ʝʢʨʘʥ; 3 ï ʟʘʛʦʪʽʚʣʷ; 

d ï ʪʦʚʱʠʥʘ; h ï ʚʽʜʩʪʘʥʴ ʚʽʜ ʽʥʜʫʢʪʦʨʘ ʜʦ ʝʢʨʘʥʫ; h ï ʚʽʜʩʪʘʥʴ ʤʽʞ 

ʝʢʨʘʥʦʤ ʽ ʣʠʩʪʦʚʦʶ ʟʘʛʦʪʦʚʢʦʶ; 
3 4
,R R - ʚʥʫʪʨʽʰʥʽʡ ʪʘ ʟʦʚʥʽʰʥʽʡ ʨʘʜʽʫʩʠ 

ʏʠʩʝʣʴʥʽ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ 

ʽʥʜʫʢʪʦʨʥʦʾ ʩʠʩʪʝʤʠ ʽʟ ʟʦʚʥʽʰʥʽʤ ʜʞʝʨʝʣʦʤ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ, ʱʦ ʙʫʣʠ ʧʨʦʚʝʜʝʽ 

ʚ ʨʦʙʦʪʽ [3], ʩʣʽʜ ʜʦʧʦʚʥʠʪʠ ʤʦʜʝʣʴʥʠʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʤʠ. 

ʗʢ ʜʞʝʨʝʣʦ ʧʦʪʫʞʥʦʩʪʽ ʙʫʚ ʚʟʷʪʠʡ ʥʠʟʴʢʦʚʦʣʴʪʥʠʡ ʛʝʥʝʨʘʪʦʨ ʩʪʨʫʤʦʚʠʭ 

ʽʤʧʫʣʴʩʽʚ. ɼʞʝʨʝʣʦʤ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʩʣʫʞʠʚ ʦʜʥʦʚʠʪʢʦʚʠʡ ʽʥʜʫʢʪʦʨ ʟ 

ʚʥʫʪʨʽʰʥʽʤ ʽ ʟʦʚʥʽʰʥʽʤ ʨʘʜʽʫʩʘʤʠ, ʚʽʜʧʦʚʽʜʥʦ, R1=0,07 ʤ ʽ R2=0,075 ʤ, 

ʧʽʜʢʣʶʯʝʥʠʡ ʜʦ ʛʝʥʝʨʘʪʦʨʘ ʯʝʨʝʟ ʫʟʛʦʜʞʫʚʘʣʴʥʝ ʧʨʠʩʪʨʽʡ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʨʦʙʦʯʫ ʯʘʩʪʦʪʫ f =2 ʢɻʮ. ʃʠʩʪʦʚʽ ʤʝʪʘʣʠ ï ʟʨʘʟʢʠ ʟ ʥʝʤʘʛʥʽʪʥʦʾ ʩʪʘʣʽ ʟ ʧʠʪʦʤʦʶ 

ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʽʩʪʶ ɔ=0,4Ŀ107 1/(ʆʤĿʤ) ʽ ʪʦʚʱʠʥʦʶ d=0,001 ʤ. ɺʽʜʩʪʘʥʴ ʚʽʜ 

ʚʠʪʢʘ ʜʦ ʝʢʨʘʥʫ ʩʪʘʥʦʚʠʣʘ h=0,00015 ʤ, ʚʽʜʩʪʘʥʴ ʤʽʞ ʣʠʩʪʦʚʠʤʠ ʤʝʪʘʣʘ ʤ ʠ, 

ʚʽʜʧʦʚʽʜʥʦ, 2h=0,0003 ʤ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʨʦʟʨʘʭʫʥʢʦʚʠʤʠ ʜʘʥʠʤʠ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 2. 
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ʘ)                                                                    ʙ) 

ʈʠʩ. 2. ʇʨʦʩʪʦʨʦʚʽ ʨʦʟʧʦʜʽʣʠ ʩʪʨʫʤʽʚ, ʽʥʜʫʢʦʚʘʥʠʭ ʫ ʤʝʪʘʣʽ ʜʦʧʦʤʽʞʥʦʛʦ 

ʝʢʨʘʥʫ ï 1 ʪʘ ʣʠʩʪʦʚʦʾ ʟʘʛʦʪʦʚʢʠ ï 2; 

ʘ) ʝʢʩʧʝʨʠʤʝʥʪ; ʙ) ʨʦʟʨʘʭʫʥʦʢ 

ɻʦʚʦʨʠʪʠ ʧʨʦ ʧʦʭʠʙʢʠ ʫ ʟʙʽʛʫ ʯʠʩʝʣʴʥʠʭ ʦʮʽʥʦʢ ʟ ʚʠʤʽʨʷʥʠʤʠ ʘʥʘʣʦʛʘʤʠ 

ʫ ʨʘʟʽ ʥʝʤʘʻ ʩʝʥʩʫ, ʦʩʢʽʣʴʢʠ ʬʦʨʤʫʣʠ ʜʣʷ ʦʙʯʠʩʣʝʥʴ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʜʣʷ 

çʽʜʝʘʣʽʟʘʮʽʾè, ʜʝ ʤʘʻ ʤʽʩʮʝ çʘʙʩʦʣʶʪʥʘ ʧʨʦʟʦʨʽʩʪʴè ʣʠʩʪʦʚʠʭ ʤʝʪʘʣʽʚ ʜʣʷ 

ʜʽʶʯʠʭ ʧʦʣʽʚ. ʊʦʤʫ ʟʙʽʛ ʯʠ ʟʙʽʛ ʪʝʦʨʽʾ ʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʪʫʪ ʤʘʻ ʚʠʟʥʘʯʘʪʠʩʷ, 

ʥʘʩʘʤʧʝʨʝʜ, ʪʠʤ, ʥʘʩʢʽʣʴʢʠ ʨʝʘʣʴʥʽʩʪʴ ʘʜʝʢʚʘʪʥʘ ʧʨʠʡʥʷʪʦʾ çʽʜʝʘʣʽʟʘʮʽʾè. ɸʣʝ 

ʜʦʩʠʪʴ ʷʚʥʝ ʷʢʽʩʪʴ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʢʘʨʪʠʥ ʨʘʜʽʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʽʥʜʫʢʦʚʘʥʠʭ 

ʩʪʨʫʤʽʚ ʥʘ ʨʠʩ. 2ʘ ʪʘ ʨʠʩ. 2ʙ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʜʦʩʪʦʚʽʨʥʽʩʪʴ 

ʚʠʢʦʥʘʥʦʛʦ ʪʝʦʨʝʪʠʯʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ 

ʚʘʨʽʘʥʪʫ ʢʦʥʩʪʨʫʢʮʽʾ ʽʥʩʪʨʫʤʝʥʪʫ ʜʣʷ ʪʷʞʽʥʥʷ ʪʦʥʢʦʩʪʽʥʥʠʭ ʤʝʪʘʣʽʚ. 

ɺʠʩʥʦʚʢʠ. ɺ ʮʽʣʦʤʫ, ʨʝʟʫʣʴʪʘʪʠ ʦʙʯʠʩʣʝʥʴ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʩʚʽʜʯʘʪʴ ʧʨʦ 

ʧʨʘʢʪʠʯʥʫ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʽʥʜʫʢʪʦʨʥʠʭ ʩʠʩʪʝʤ ʟ ʧʨʠʪʷʛʫʶʯʠʤ ʝʢʨʘʥʦʤ ʽ 

ʟʦʚʥʽʰʥʽʤ ʟʙʫʜʞʝʥʥʷʤ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ. ʊʠʤ ʥʝ ʤʝʥʰ, ʜʣʷ ʢʦʥʩʪʨʫʶʚʘʥʥʷ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʘʥʦʛʦ ʪʠʧʫ ʥʝʦʙʭʽʜʥʽ ʦʙʦʚ'ʷʟʢʦʚʽ ʦʮʽʥʢʠ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʦʚʦʤʫ 

ʨʝʞʠʤʽ ʜʽʶʯʠʭ ʧʦʣʽʚ. ʁʜʝʪʴʩʷ ʧʨʦ ʯʘʩʪʦʪʥʠʡ ʜʽʘʧʘʟʦʥ, ʚ ʷʢʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʜ̔ʝʘʣʽʟʘʮʽʷ çʘʙʩʦʣʶʪʥʦ ʧʨʦʟʦʨʠʭè ʝʢʨʘʥʫ ʽ ʟʘʛʦʪʽʚʣʽ ʤʘʢʩʠʤʘʣʴʥʦ ʚʽʜʧʦʚʽʜʘʻ 

ʨʝʘʣʴʥʠʤ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʤ ʧʨʦʮʝʩʘʤ. ʄʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ 

ʨʦʙʦʯʠʭ ʯʘʩʪʦʪ ʙʫʜʫʪʴ ʟʤʽʥʶʚʘʪʠʩʷ ʯʘʩʦʚʽ ʟʘʣʝʞʥʦʩʪʽ ʽʥʜʫʢʦʚʘʥʠʭ ʩʪʨʫʤʽʚ. ʎʷ 

ʦʙʩʪʘʚʠʥʘ ʩʧʨʠʯʠʥʠʪʴ ʟʥʠʞʝʥʥʷ ʜʽʻʚʦʩʪʽ ʩʠʣ ʧʨʠʪʷʛʘʥʥʷ ʽ ʟʨʦʩʪʘʥʥʷ ʩʠʣ 
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ʚʽʜʰʪʦʚʭʫʚʘʥʥʷ. 

ʊʘʢ, ʫ ʨʘʟʽ çʧʨʦʟʦʨʦʛʦè ʝʢʨʘʥʫ ʽ ʟʘʛʦʪʦʚʢʠ, ʱʦ ʽʜʝʘʣʴʥʦ ʧʨʦʚʦʜʠʪʴ, 

ʦʩʪʘʥʥʷ ʧʦʚʠʥʥʘ ʚʽʜʯʫʚʘʪʠ ʧʨʝʚʘʣʶʶʯʫ ʜʽʶ ʩʠʣ ʚʽʜʰʪʦʚʭʫʚʘʥʥʷ. ʋ ʚʠʧʘʜʢʫ 

ʝʢʨʘʥʫ, ʱʦ ʽʜʝʘʣʴʥʦ ʧʨʦʚʦʜʠʪʴ, ʟʘʛʦʪʽʚʣʷ ʚʟʘʛʘʣʽ ʥʝ ʧʦʚʠʥʥʘ ʚʽʜʯʫʚʘʪʠ ʥʽʷʢʦʛʦ 

ʩʠʣʦʚʦʛʦ ʚʧʣʠʚʫ. ɼʘʥʽ ʤʽʨʢʫʚʘʥʥʷ ʧʽʜʢʨʝʩʣʶʶʪʴ ʚʘʞʣʠʚʽʩʪʴ ʧʨʘʚʠʣʴʥʦʛʦ 

ʚʠʙʦʨʫ ʨʦʙʦʯʠʭ ʯʘʩʪʦʪ ʟʘʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢ ʨʝʘʣʴʥʦʾ, ʘ ʡ ʝʬʝʢʪʠʚʥʦʾ ʜʽʻʚʦʩʪʽ 

ʽʥʜʫʢʪʦʨʥʠʭ ʩʠʩʪʝʤ ʟ ʧʨʠʪʷʛʫʶʯʠʤ ʝʢʨʘʥʦʤ ʽʟ ʟʦʚʥʽʰʥʽʤ ʜʞʝʨʝʣʦʤ 

ʟʙʫʜʞʫʶʯʦʛʦ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ. 
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ʋɼʂ 621.744 

ɺʇʃʀɺ ʈʆɿʄɯʈɯɺ ʊɸ ʇʆʃʆɾɽʅʅʗ ʅɸɺɸɾʆʂ ɺʆɼʀ ʅɸ 

ʆɹɽʈʊʆɺʆʄʋ ʉʊʆʃɯ ʄɯʂʈʆʍɺʀʃʔʆɺʆɰ ʇɽʏɯ ʅɸ 

ʊʈʀɺɸʃɯʉʊʔ ɰʍ ɺʀʇɸʈʆɺʋɺɸʅʅʗ 

 

ʉʦʣʦʥʝʥʢʦ ʃʶʜʤʠʣʘ ɯʛʦʨ̔ʚʥʘ, 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʜʦʢʪʦʨʘʥʪ, 

ʈʝʧËʷʭ ʉʝʨʛʡ̔ ɯʚʘʥʦʚʠ, 

ʜ.ʪ.ʥ., ʩʪʘʨʰʠʡ ʜʦʩʣʽʜʥʠʢ 

ʅʘʮʽʦʥʘʣʴʥʘ ʤʝʪʘʣʫʨʛʽʡʥʘʘʢʘʜʝʤʽʷ ʋʢʨʘʾʥʠ 

ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʇʘʨʦ-ʤʽʢʨʦʭʚʠʣʴʦʚʝ ʟʘʪʚʝʨʜʽʥʥʷ (ʇʄɿ-ʧʨʦʮʝʩ) ï ʽʥʥʦʚʘʮʽʡʥʠʡ 

ʩʧʦʩʽʙ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʩʫʭʠʭ ʩʠʧʢʠʭ ʩʫʤʽʰʝʡ, ʷʢʠʡ ʝʢʦʣʦʛʽʯʥʦ ʪʘ ʩʘʥʽʪʘʨʥʦ-

ʛʽʛʽʻʥʽʯʥʦ ʙʝʟʧʝʯʥʠʡ, ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʡ ʪʘ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʠʡ. ɼʦ ʩʢʣʘʜʫ 

ʩʫʤʽʰʽ ʚʭʦʜʠʪʴ ʧʽʩʦʢ, ʧʣʘʢʦʚʘʥʠʡ ʚʦʜʦʨʦʟʯʠʥʥʠʤʠ ʩʧʦʣʫʯʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ. 

ɼʣʷ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʩʫʤʽʰʽ ʚ ʤʦʜʝʣʴʥʦ-ʦʧʦʯʥʝ ʘʙʦ ʩʪʨʠʞʥʝʚʝ ʦʩʥʘʱʝʥʥʷ 

ʥʝʦʙʭʽʜʥʦ ʚʪʘʥʦʚʠʪʠ ʚʦʜʷʥʽ ʟʘʨʷʜʠ, ʟʘʩʠʧʘʪʠ ʧʣʘʢʦʚʘʥʠʡ ʧʽʩʦʢ, ʚʽʙʨʦʫʱʽʣʴʥʠʪʠ 

ʡʦʛʦ ʽ ʦʙʨʦʙʠʪʠ ʤʽʢʨʦʭʚʠʣʴʦʚʠʤ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ [ʧʘʪ. 122538 UA]. ɺʦʜʷʥʠʡ 

ʟʘʨʷʜ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ, ʥʘʧʨʠʢʣʘʜ, ʧʦʣʽʫʨʝʪʘʥʦʚʫ ʛʫʙʢʫ ʟ ʧʝʚʥʦʶ ʢʽʣʴʢʽʩʪʶ 

ʚʦʜʠ, ʷʢʫ ʚʩʪʘʥʦʚʣʶʶʪʴ, ʷʢ ʧʨʘʚʠʣʦ, ʚ ʜʦʥʥʠʭ ʽ ʪʫʧʠʢʦʚʠʭ ʤʽʩʮʷʭ ʤʦʜʝʣʴʥʦ-

ʦʧʦʯʥʦʛʦ ʘʙʦ ʩʪʨʠʞʥʝʚʦʛʦ ʦʩʥʘʱʝʥʥʷ.  

ɺʽʜ ʢʽʣʴʢʦʩʪʽ ʚʦʜʠ ʫ ʚʦʜʷʥʦʤʫ ʟʘʨʷʜʽ, ʢʽʣʴʢʦʩʪʽ ʚʦʜʷʥʠʭ ʟʘʨʷʜʽʚ, ʽʭ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʚ ʨʝʟʦʥʘʪʦʨʽ ʤʽʢʨʦʭʚʠʣʴʦʚʦʾ ʧʝʯʽ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʟʘʣʝʞʠʪʴ 

ʰʚʠʜʢʽʩʪʴ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʦʜʠ ʟ ʚʦʜʷʥʠʭ ʟʘʨʷʜʽʚ ʪʘ, ʚʽʜʧʦʚʽʜʥʦ, ʷʢʽʩʪʴ ʪʘ 

ʰʚʠʜʢʽʩʪʴ ʩʪʨʫʢʫʪʨʫʚʘʥʥʷ ʣʠʚʘʨʥʠʭ ʬʦʨʤ ʪʘ ʩʪʨʠʞʥʽʚ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚʽʜʦʤʘ ʟʘʣʝʞʥʽʩʪʴ ʪʨʠʚʘʣʽʩʪʴ ʚʠʧʘʨʦʚʫʚʘʥʥʷ 

ʥʘʚʘʞʦʢ ʚʦʜʠ ʟ ʚʦʜʷʥʠʭ ʟʘʨʷʜʽʚ ʚʽʜ ʾʭ ʤʘʩʠ ʪʘ ʨʦʟʪʘʰʫʚʘʥʥʷ (ʢʨʘʡ, ʮʝʥʪʨ) ʥʘ 

ʦʙʝʨʪʦʚʦʤʫ ʩʪʦʣʽ ʤʽʢʨʦʭʚʠʣʴʦʚʦʾ ʧʝʯʽ. ʆʜʥʘʢ ʥʝ ʚʽʜʦʤʠʡ ʚʧʣʠʚ ʥʘ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʠʜʠ ʚʽʜ ʚʠʜʘʣʝʥʥʷ ʥʘʚʘʞʦʢ ʚʦʜʠ ʚʽʜ ʦʩʽ 

ʦʙʝʨʪʘʥʥʷ ʦʙʝʨʪʦʚʦʛʦ ʤʽʢʨʦʭʚʠʣʴʦʚʦʾ ʧʝʯʽ ʪʘ ʾʭ ʛʘʙʘʨʠʪʥʠʭ ʨʦʟʤʽʨʽʚ. 
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ʄʝʪʘ ʨʦʙʦʪʠ. ɺʠʟʥʘʯʠʪʠ ʭʘʨʘʢʪʝʨ ʟʤʽʥʠ ʪʘ ʩʪʫʧʽʥʴ ʚʧʣʠʚʫ ʧʦʪʫʞʥʦʩʪʽ 

ʤʽʢʨʦʭʚʠʣʴʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚʽʜ ʨʘʜʽʫʩʫ ʚʠʜʘʣʝʥʥʷ ʪʦʯʢʦʚʦʾ ʪʘ ʚʝʣʠʢʦʾ 

ʥʘʚʘʞʢʠ ʚʽʜ ʮʝʥʪʨʫ ʦʩʽ ʦʙʝʨʪʘʥʥʷ ʦʙʝʨʪʦʚʦʛʦ ʩʪʦʣʫ ʤʽʢʨʦʭʚʠʣʴʦʚʦʾ ʧʝʯʽ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʆʙʨʦʙʢʫ ʤʘʪʝʨʽʘʣʽʚ ʤʽʢʨʦʭʚʠʣʴʦʚʠʤ ʚʠʧʨʦʤʽʥʶ-

ʚʘʥʥʷʤ ʧʨʦʚʦʜʠʣʠ ʚ ʧʝʯʽ ʟ ʦʙ'ʻʤʦʤ ʨʦʙʦʯʦʾ ʢʘʤʝʨʠ 32 ʣʽʪʨʽʚ, ʟ ʥʦʤʽʥʘʣʴʥʦʶ 

ʧʦʪʫʞʥʽʩʪʶ ʤʘʛʥʝʪʨʦʥʫ 900 ɺʪ, ʯʘʩʪʦʪʦʶ ʤʽʢʨʦʭʚʠʣʴʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

2,45 ɻɻʮ. ʄʘʩʘ ʥʘʚʘʞʢʠ ʚʦʜʠ ʜʦʨʽʚʥʶʚʘʣʘ 100 ʛ ʟ ʨʘʜʽʫʩʦʤ ʧʽʜʩʪʘʚʠ ʫ ʧʣʘʥʽ 50 

ʤʤ. ʅʘʚʘʞʢʫ ʚʦʜʠ (2) ʪʘ (ɽ) ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʥʘ ʚʽʜʩʪʘʥʽ r ʚʽʜ ʮʝʥʪʨʫ ʦʙʝʨʪʦʚʦʛʦ 

ʩʪʦʣʫ (1), ʱʦ ʩʭʝʤʘʪʠʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 1. 

 

ʘ                                            ʙ                                        ʚ 

ʈʠʩ. 1 ï ʉʭʝʤʠ ʜʽʣʷʥʦʢ ʧʫʯʥʦʩʪʝʡ (ʪʝʤʥʦ-ʩʽʨʽ) ʽ ʚʫʟʣʽʚ (ʙʽʣʽ) ʥʘ ʢʦʥʪʫʨʽ ʽ 

ʢʦʦʨʜʠʥʘʪʥʽʡ ʩʽʪʮʽ ʩʪʦʣʫ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ, ʤʽʢʨʦʭʚʠʣʴʦʚʦʾ ʧʝʯʽ (ʘ), ʩʭʝʤʘ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʝʣʠʢʦʾ ʽ ʪʦʯʢʦʚʦʾ ʥʘʚʘʞʢʠ ʥʘ ʩʪʦʣʽ, ʮʝʥʪʨʠ ʷʢʠʭ 

ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʦʜʥʘʢʦʚʦʤʫ ʚʽʜʜʘʣʝʥʥʽ ʚʽʜ ʦʩʽ ʦʙʝʨʪʘʥʥʷ ʩʪʦʣʫ (ʙ), ʩʭʝʤʘ 

ʧʨʦʭʦʜʞʝʥʥʷ ʥʘʚʘʞʢʦʶ ʨʘʜʽʫʩʦʤ, ʨʽʚʥʠʤ ʧʦʣʦʚʠʥʽ ʜʦʚʞʠʥʽ ʩʪʦʷʯʦʾ ʭʚʠʣʽ 

ʤʽʢʨʦʭʚʠʣʴʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʟʦʥ ʧʫʯʥʦʩʪʝʡ ʽ ʚʫʟʣʽʚ ʧʨʠ ʦʙʝʨʪʘʥʥʽ 

ʩʪʦʣʫ ʧʨʦʪʠ ʛʦʜʠʥʥʠʢʦʚʦʾ ʩʪʨʽʣʢʠ (ʚ): 1 ïʦʙʝʨʪʦʚʠʡ ʩʪʽʣʤʽʢʨʦʭʚʠʣʴʦʚʦʾ 

ʧʝʯʽ(ʚ ʧʣʘʥʽ); 2 ï ʥʘʚʘʞʢʠ ʚʦʜʠ ʚʝʣʠʢʦʛʦ ʜʽʘʤʝʪʨʘ; 

ɽ ï ʥʘʚʘʞʢʘ ʚʦʜʠ ʪʦʯʢʦʚʦʛʦ ʪʠʧʫ 

 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɼʦ ʨʽʟʥʦʚʠʜʽʚ ʽ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʝʘʣʽʟʘʮʽʾ 

ʪʝʭʥʦʣʦʛʽʾ ʟʘ ʩʧʦʩʦʙʦʤ ʇʄɿ ʥʘʣʝʞʠʪʴ ʽ ʨʦʟʤʽʨʠ ʫ ʧʣʘʥʽ ʥʘʚʘʞʦʢ ʚʦʜʠ 

(ʚʦʜʷʥʦʛʦ ʟʘʨʷʜʫ). ʎʶ ʟʘʣʝʞʥʽʩʪʴ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʭʝʤ ʥʘ ʨʠʩ. 1. 
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ʗʢʱʦ ʥʘ ʢʦʥʪʫʨ ʩʪʦʣʫ ʤʽʢʨʦʭʚʠʣʴʦʚʦʾ ʧʝʯʽ ʚ ʧʣʘʥʽ ʥʘʥʝʩʪʠ ʢʦʦʨʜʠʥʘʪʥʫ 

ʩʽʪʢʫ ʽ ʟʘʪʝʤʥʠʪʠ ʥʘ ʥʽʡ ʧʦʚʝʨʭʥʽ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʦʙʣʘʩʪʽ ʧʫʯʥʦʩʪʝʡ, ʪʦ ʚ 

ʧʝʨʰʦʤʫ ʥʘʙʣʠʞʝʥʥʽ ʪʘʢʘ ʩʭʝʤʘ ʚʽʜʧʦʚʽʜʘʪʠʤʝ ʟʦʙʨʘʞʝʥʥʶ, ʧʨʝʜʩʪʘʚʣʝʥʦʤʫ ʥʘ 

ʨʠʩ. 1,ʘ, ʜʝ ʤʦʞʣʠʚʽ ʪʨʘʻʢʪʦʨʽʾ ʧʝʨʝʤʽʱʝʥʥʷ ʮʝʥʪʨʽʚ ʦʩʥʦʚ ʥʘʚʘʞʦʢ ʧʦʟʥʘʯʝʥʽ 

ʣʽʪʝʨʘʤʠ ʚʽʜ ɸ ʜʦ F. 

ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʥʘ ʚʽʜʜʘʣʝʥʥʽ ʚʽʜ ʦʩʽ ʦʙʝʨʪʘʥʥʷ ʥʘ ʧʦʚʝʨʭʥʽ ʩʪʦʣʫ 

ʨʦʟʤʽʰʝʥʽ ʜʚʽ ʥʘʚʘʞʢʠ ï ʥʘʚʘʞʢʘ ʟ ʚʝʣʠʢʠʤ ʜʽʘʤʝʪʨʦʤ ʦʩʥʦʚʠ ʚ ʧʣʘʥʽ (ʜʠʚ. 2 ʥʘ 

ʨʠʩ. 1,ʙ) ʽ ʥʘʚʘʞʢʘ ʪʦʯʢʦʚʦʛʦ ʪʠʧʫ ï ɽ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ, ʨʦʙʣʷʯʠ ʦʜʠʥ ʦʙʝʨʪ 

ʥʘʚʢʦʣʦ ʦʩʽ ʦʙʝʨʪʘʥʥʷ ʩʪʦʣʫ ʤʽʢʨʦʭʚʠʣʴʦʚʦʾ ʧʝʯʽ, ʪʨʘʻʢʪʦʨʽʷ ʪʦʯʢʦʚʦʾ ʥʘʚʘʞʢʠ 

ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʚʠʛʣʷʜʽ ʣʽʥʽʾ ï ʢʦʣʘ ʨʘʜʽʫʩʦʤ r. ʊʨʠʚʘʣʽʩʪʴ ʧʝʨʝʭʦʜʫ 

ʤʝʞ ʟʦʥ ʧʫʯʥʦʩʪʝʡ ʽ ʚʫʟʣʽʚ ʪʦʯʢʦʚʦʶ ʥʘʚʘʞʢʦʶ ʧʨʘʛʥʝ ʥʫʣʶ. ʋ ʪʦʡ ʩʘʤʠʡ ʯʘʩ 

ʜʣʷ ʥʘʚʘʞʢʠ 2 (ʜʠʚ. ʨʠʩ. 1,ʙ) ʪʨʘʻʢʪʦʨʽʷ ʾʾ ʨʫʭʫ ʧʦ ʢʦʣʫ ʻ ʢʦʣʦ ʟ ʧʝʚʥʦʶ 

ʧʣʦʱʝʶ. ʇʨʠ ʮʴʦʤʫ ʪʨʠʚʘʣʽʩʪʴ ʧʝʨʝʭʦʜʫ ʤʝʞ ʟʦʥ ʧʫʯʥʦʩʪʝʡ ʽ ʚʫʟʣʽʚ ʪʘʢʠʤ 

ʥʘʚʘʞʢʘʤʠ ʨʽʟʢʦ ʟʨʦʩʪʘʻ, ʧʨʦʮʝʩ ʥʘʛʨʽʚʘʥʥʷ ʚʦʜʠ ʚ ʦʙʣʘʩʪʷʭ ʧʫʯʥʦʩʪʝʡ ʩʪʘʻ 

ʩʢʣʘʜʥʽʰʠʤ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ, ʥʘʧʨʠʢʣʘʜ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʭʝʤʠ ʥʘ ʨʠʩ. 

1,ʚ, ʪʘʢʘ ʥʘʚʘʞʢʘ ʟ ʦʙʣʘʩʪʽ ʧʫʯʥʦʩʪʽ (ʧʦʣʦʞʝʥʥʷ ʂ1) ʧʨʦʪʷʛʦʤ ʧʝʚʥʦʛʦ ʯʘʩʫ 

ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʚ ʦʙʣʘʩʪʴ ʚʫʟʣʘ (ʧʦʣʦʞʝʥʥʷ ʂ2) ʩʪʦʷʯʠʭ ʭʚʠʣʴ. ʇʽʩʣʷ ʮʴʦʛʦ ʜʘʥʘ 

ʥʘʚʘʞʢʘ ʚʭʦʜʠʪʴ ʚ ʦʙʣʘʩʪʴ ʧʫʯʥʦʩʪʽ ʤʝʥʰʦʾ ʧʦʪʫʞʥʦʩʪʽ, ʘʣʝ ʥʝ ʧʦʚʥʽʩʪʶ, ʘ 

ʬʨʘʛʤʝʥʪʘʨʥʦ (ʧʦʣʦʞʝʥʥʷ ʂ3) ʽ ʪ.ʜ. 

ʋ ʟʚ'ʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʪʨʠʚʘʣʽʩʪʴ ʥʘʛʨʽʚʫ ʽ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʦʜʠ ʟ ʥʘʚʘʞʢʠ 

ʟʚʦʨʦʪʥʦ ʧʨʦʧʦʨʮʽʡʥʘ ʪʨʠʚʘʣʦʩʪʽ ʾʾ ʧʝʨʝʙʫʚʘʥʥʷ ʚ ʟʦʥʘʭ ʧʫʯʥʦʩʪʝʡ ʽ, 

ʚʽʜʧʦʚʽʜʥʦ, ʧʦʪʫʞʥʦʩʪʽ ʤʽʢʨʦʭʚʠʣʴʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚ ʥʠʭ, ʘ ʪʨʠʚʘʣʽʩʪʴ 

ʥʘʛʨʽʚʫ ʽ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʦʜʠ ʟ ʥʘʚʘʞʦʢ ʧʨʦʧʦʨʮʽʡʥʽ ʜʦʚʞʠʥʽ ʜʫʛ, ʱʦ 

ʚʽʜʩʽʢʘʶʪʴʩʷ ʟʦʥʘʤʠ ʧʫʯʥʦʩʪʝʡ ʥʘ ʩʭʝʤʽ ʨʠʩ. 1,ʘ ʨʦʟʨʘʭʫʚʘʣʠ ʟʘʣʝʞʥʽʩʪʴ ʟʤʽʥʠ 

ʧʦʪʫʞʥʦʩʪʽ ʤʽʢʨʦʭʚʠʣʴʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚʽʜ ʚʠʜʘʣʝʥʥʷ ʥʘʚʘʞʢʠ ʪʦʯʢʦʚʦʛʦ 

ʪʠʧʫ ʚʽʜ ʦʩʽ ʦʙʝʨʪʘʥʥʷ ʩʪʦʣʫ ʤʽʢʨʦʭʚʠʣʴʦʚʦʾ ʧʝʯʽ. ʊʦʙʪʦ, ʜʣʷ ʪʦʯʢʦʚʦʾ ʥʘʚʘʞʢʠ 

ʫʤʦʚʥʫ ʪʨʠʚʘʣʽʩʪʴ ʧʝʨʝʙʫʚʘʥʥʷ ʚ ʟʦʥʘʭ ʧʫʯʥʦʩʪʽ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʰʣʷʭʦʤ 

ʧʽʜʩʫʤʦʚʫʚʘʥʥʷ ʜʦʚʞʠʥ ʜʫʛ, ʷʢʽ ʚʽʜʩʽʢʘʻ ʟʦʥʘ ʧʫʯʥʦʩʪʽ ʥʘ ʪʨʘʻʢʪʦʨʽʾ 

ʧʝʨʝʤʽʱʝʥʥʷ ʪʦʯʢʠ ʥʘ ʧʨʠʡʥʷʪʦʤʫ ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʾʾ ʚʽʜʜʘʣʝʥʥʷ ʚʽʜ ʮʝʥʪʨʫ 

ʦʙʝʨʪʘʥʥʷ ʩʪʦʣʫ ʤʽʢʨʦʭʚʠʣʴʦʚʦʾ ʧʝʯʽ. ɿʘ ʚʽʜʥʦʩʥʫ ʦʜʠʥʠʮʶ (Zh) ʧʨʠʡʥʷʪʦ ʯʘʩ 
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ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʦʜʠ ʟ ʥʘʚʘʞʢʠ, ʷʢʘ ʨʦʟʪʘʰʦʚʘʥʘ ʚ ʮʝʥʪʨʽ ʦʙʝʨʪʦʚʦʛʦ ʩʪʦʣʫ 

ʤʽʢʨʦʭʚʠʣʴʦʚʦʾ ʧʝʯʽ. ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 2. 

 

ʈʠʩ. 2 ï ɿʘʣʝʞʥʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʘ Zr ʚʽʜ ʚʽʜʥʦʩʥʦʾ ʚʽʜʩʪʘʥʽ ʚʽʜ ʦʩʽ ʦʙʝʨʪʘʥʥʷ 

ʨʦʙʦʯʦʛʦ ʩʪʦʣʫ ʚ ʤʽʢʨʦʭʚʠʣʴʦʚʽʡ ʧʝʯʽ ʛʽʧʦʪʝʪʠʯʥʠʭ ʥʘʚʘʞʦʢ ʪʦʯʢʦʚʦʛʦ 

ʪʠʧʫ (1, 2) ʽ ʨʝʘʣʴʥʦʾ ʥʘʚʘʞʢʠ ʤʘʩʦʶ 0,1 ʢʛ 

ʟ ʨʘʜʽʫʩʦʤ ʦʩʥʦʚʠ ʚ ʧʣʘʥʽ 50 ʤʤ (3) 

ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ, ʥʘ ʨʠʩ. 2 ʥʘʥʝʩʝʥʘ ʦʙʣʘʩʪʴ ʫʩʝʨʝʜʥʝʥʠʭ ʟʥʘʯʝʥʴ ʜʣʷ 

ʨʝʘʣʴʥʠʭ ʥʘʚʘʞʦʢ ʤʘʩʦʶ 0,1 ʢʛ (3) ʟ ʨʘʜʽʫʩʦʤ ʦʩʥʦʚʠ ʚ ʧʣʘʥʽ 50 ʤʤ 

(ʟʘʰʪʨʠʭʦʚʘʥʘ ʦʙʣʘʩʪʴ). 

ɿ ʘʥʘʣʽʟʫ ʟʘʣʝʞʥʦʩʪʝʡ, ʧʦʜʘʥʠʭ ʥʘ ʨʠʩ. 2, ʚʠʪʽʢʘʻ, ʱʦ ʭʘʨʘʢʪʝʨ ʟʤʽʥʠ 

ʧʦʪʫʞʥʦʩʪʽ ʤʽʢʨʦʭʚʠʣʴʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚʽʜ ʨʘʜʽʫʩʫ ʚʠʜʘʣʝʥʥʷ ʷʢ 

ʪʦʯʢʦʚʦʾ, ʪʘʢ ʽ ʚʝʣʠʢʦʾ ʥʘʚʘʞʢʠ ʽʜʝʥʪʠʯʥʠʡ. ɺʽʜʤʽʥʥʽʩʪʴ ʩʪʫʧʝʥʶ ʚʧʣʠʚʫ 

ʚʠʜʘʣʝʥʥʷ ʥʘ ʟʤʽʥʫ ʧʦʪʫʞʥʦʩʪʽ ʦʙʫʤʦʚʣʝʥʦ ʦʧʠʩʘʥʠʤʠ ʚʠʱʝ ʧʨʠʯʠʥʘʤʠ. ʇʨʠ 

ʮʴʦʤʫ, ʟʘʣʝʞʥʽʩʪʴ 1 ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʧʨʠʡʥʷʚʰʠ ʧʦʣʦʞʝʥʥʷ ʧʨʦ ʪʝ, ʱʦ 

ʧʦʪʫʞʥʽʩʪʴ ʤʽʢʨʦʭʚʠʣʴʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʩʪʘʣʘ ʧʦ ʰʠʨʠʥʽ ʙʫʜʴ-ʷʢʦʾ 

ʧʫʯʥʦʩʪʽ. ʅʘʩʧʨʘʚʜʽ ʚ ʟʦʥʽ ʧʫʯʥʦʩʪʽ ʤʘʢʩʠʤʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʟʥʘʭʦʜʠʪʴʩʷ ʚ 

ʩʝʨʝʜʠʥʽ ʟʦʥʠ ʧʫʯʥʦʩʪʽ ʽ ʟʘ ʩʠʥʫʩʦʾʜʘʣʴʥʠʤ ʟʘʢʦʥʦʤ ʟʥʠʞʫʻʪʴʩʷ ʟ ʥʘʙʣʠʞʝʥʥʷʤ 

ʚʽʜ ʮʝʥʪʨʫ ʜʦ ʤʝʞʽ ʟʦʥʠ ʧʫʯʥʦʩʪʽ. ʗʢʱʦ ʚʨʘʭʫʚʘʪʠ ʮʶ ʦʙʩʪʘʚʠʥʫ, ʪʦ ʭʽʜ 

ʟʘʣʝʞʥʦʩʪʽ ʜʣʷ ʥʘʚʘʞʢʠ ʪʦʯʢʦʚʦʛʦ ʪʠʧʫ ʚ ʽʥʪʝʨʚʘʣʽ ʚʽʜ r = 0 ʜʦ r = 30 ʤʤ ʙʫʜʝ 

ʦʧʠʩʫʚʘʪʠʩʷ ʩʧʘʜʘʶʯʦʶ ʢʨʠʚʦʶ 2. 

ʆʪʨʠʤʘʥʽ ʟʘʣʝʞʥʦʩʪʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʨʘʥʽʰʝ ʚʠʩʣʦʚʣʝʥʝ ʧʦʣʦʞʝʥʥʷ ʧʨʦ 

ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʫ ʨʦʟʧʦʜʽʣʫ ʩʪʦʷʯʠʭ ʭʚʠʣʴ ʫ ʨʦʙʦʯʽʡ ʢʘʤʝʨʽ 

ʤʽʢʨʦʭʚʠʣʴʦʚʦʾ ʧʝʯʽ ʥʘ ʦʜʥʦʨʽʜʥʽʩʪʴ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʘʛʨʽʚʫ ʚ ʥʽʡ ʪʽʣ ʪʘ 
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ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʣʠʚʘʨʥʠʭ ʬʦʨʤ ʪʘ ʩʪʨʠʞʥʽʚ ʟʘ 

ʇʄɿ-ʩʧʦʩʦʙʦʤ. 

ɺʠʩʥʦʚʢʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʭʘʨʘʢʪʝʨ ʟʤʽʥʠ ʧʦʪʫʞʥʦʩʪʽ ʤʽʢʨʦʭʚʠʣʴʦʚʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚʽʜ ʨʘʜʽʫʩʫ ʚʠʜʘʣʝʥʥʷ ʷʢ ʪʦʯʢʦʚʦʾ, ʪʘʢ ʽ ʚʝʣʠʢʦʾ ʥʘʚʘʞʢʠ 

ʽʜʝʥʪʠʯʥʠʡ ʽ ʥʦʩʠʪʴ ʩʪʘʪʝʯʥʠʡ ʭʘʨʘʢʪʝʨ. ʆʜʥʘʢ, ʚʽʜʤʽʥʥʽʩʪʴ ʫ ʩʪʫʧʝʥʽ ʚʧʣʠʚʫ 

ʚʽʜʜʘʣʝʥʥʷ ʚʽʜ ʦʩʽ ʦʙʝʨʪʘʥʥʷ ʤʽʢʨʦʭʚʠʣʴʦʚʦʾ ʧʝʯʽ ʥʘ ʟʤʽʥʫ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʥʘʛʨʽʚʫ ʥʘʚʘʞʦʢ ʟʫʤʦʚʣʝʥʦ ʷʢ ʾʭ ʛʘʙʘʨʠʪʥʠʤʠ ʨʦʟʤʽʨʘʤʠ, ʪʘʢ ʽ ʚʽʜʩʪʘʥʥʶ ʚʽʜ ʦʩʽ 

ʦʙʝʨʪʘʥʥʷ ʨʦʙʦʯʦʛʦ ʩʪʦʣʫ ʤʽʢʨʦʭʚʠʣʴʦʚʦʾ ʧʝʯʽ. ʅʘʡʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʝ 

ʥʘʛʨʽʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ ʧʦʣʦʞʝʥʥʽ ʥʘʚʘʞʦʢ ʥʘ ʚʽʜʩʪʘʥʽ ʚʽʜ 70 ʜʦ 110 ʤʤ ʚʽʜ 

ʮʝʥʪʨʫ ʦʙʝʨʪʘʥʥʷ ʨʦʙʦʯʦʛʦ ʩʪʦʣʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʾ ʤʽʢʨʦʭʚʠʣʴʦʚʦʾ ʧʝʯʽ, ʧʨʠ 

ʮʴʦʤʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʨʦʩʪʘʻ ʧʨʠ ʟʤʝʥʰʝʥʥʽ ʛʘʙʘʨʠʪʥʠʭ ʨʦʟʤʽʨʽʚ ʩʘʤʦʾ ʥʘʚʘʞʢʠ. 
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ʋɼʂ 621.744 

ʊʈʀɺɸʃɯʉʊʔ ʅɸɻʈɯɺʋ ʊɸ ɺʀʇɸʈʆɺʋɺɸʅʅʗ ɺʆɼʀ 

ɿ ʇɸʈʅʀʍ ʅɸɺɸɾʆʂ ʄɸʉʆʖ ɼʆ 100 ɻ 

ʄɯʂʈʆʍɺʀʃʔʆɺʀʄ ɺʀʇʈʆʄɯʅʖɺɸʅʅʗʄ 

 

ʉʦʣʦʥʝʥʢʦ ʃʶʜʤʠʣʘ ɯʛʦʨ̔ʚʥʘ, 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʜʦʢʪʦʨʘʥʪ, 

ʈʝʧËʷʭ ʉʝʨʛʡ̔ ɯʚʘʥʦʚʠʯ, 

ʜ.ʪ.ʥ., ʩʪʘʨʰʠʡ ʜʦʩʣʽʜʥʠʢ 

ʄʘʟʦʨʯʫʢ ɺʦʣʦʜʠʤʠʨ ʌʝʜʦʨʦʚʠʯ, 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʘ ʤʝʪʘʣʫʨʛʽʡʥʘʘʢʘʜʝʤʽʷ ʋʢʨʘʾʥʠ 

ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʇʘʨʦ-ʤʽʢʨʦʭʚʠʣʴʦʚʝ ʟʘʪʚʝʨʜʽʥʥʷ ï ʩʧʦʩʽʙ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʩʠʧʢʠʭ 

ʩʫʭʠʭ ʩʫʤʽʰʝʡ, ʱʦ ʧʣʘʢʦʚʘʥʽ ʚʦʜʦʨʦʟʯʠʥʥʠʤʠ ʩʧʦʣʫʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, 

ʤʽʢʨʦʭʚʠʣʴʦʚʠʤ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ. ɼʣʷ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʪʘʢʠʭ ʩʫʤʽʰʝʡ ʚ 

ʤʦʜʝʣʴʥʦ-ʩʪʨʠʞʥʝʚʦʤʫ ʦʩʥʘʱʝʥʥʽ ʥʝʦʙʭʽʜʥʦ ʨʦʟʤʽʩʪʠʪʠ ʚʽʜʧʦʚʽʜʥʽ ʚʦʜʷʥʽ 

ʟʘʨʷʜʠ. ʆʜʥʠʤ ʟ ʤʦʞʣʠʚʠʭ ʚʘʨʽʘʥʪʽʚ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʦʜʷʥʠʭ ʟʘʨʷʜʽʚ ʟʘ ʩʧʦʩʦʙʦʤ 

ʧʘʨʦ-ʤʽʢʨʦʭʚʠʣʴʦʚʦʛʦ ʟʘʪʚʝʨʜʽʥʥʷ ʚ ʦʩʥʘʱʝʥʥʽ ʻ ʾʭ ʧʘʨʥʝ ʨʦʟʤʽʱʝʥʥʷ ʥʘ 

ʨʽʟʥʦʤʫ ʚʽʜʜʘʣʝʥʥʽ ʚʽʜ ʦʩʽ ʦʙʝʨʪʘʥʥʷ ʩʪʦʣʫ ʤʽʢʨʦʭʚʠʣʴʦʚʦʾ ʧʝʯʽ. ʇʨʠ ʮʴʦʤʫ 

ʜʦʮʽʣʴʥʦ ʨʦʟʜʽʣʠʪʠ ʚʦʜʷʥʽ ʟʘʨʷʜʠ ʥʘ ʮʝʥʪʨʘʣʴʥʽ (ʚʠʜʘʣʝʥʥʷ ʚʦʜʷʥʦʛʦ ʟʘʨʷʜʫ ʚʽʜ 

ʦʩʽ ʦʙʝʨʪʘʥʥʷ ʩʪʦʣʘ ʤʝʥʰʝ ʥʽʞ ʥʘ 30 ʤʤ) ʽ ʢʨʘʡʦʚʽ (ʚʠʜʘʣʝʥʥʷ ʚʦʜʷʥʦʛʦ ʟʘʨʷʜʫ 

ʚʽʜ ʦʩʽ ʦʙʝʨʪʘʥʥʷ ʩʪʦʣʘ ʙʽʣʴʰ ʥʽʞ ʥʘ 30 ʤʤ). 

ʅʘ ʩʴʦʛʦʜʥʽ ʚʽʜʦʤʠʡ ʚʧʣʠʚ ʛʘʙʘʨʠʪʥʠʭ ʨʦʟʤʽʨʽʚ, ʤʘʩʠ ʪʘ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʥʘʚʘʞʦʢ ʚʦʜʠ (ʚʦʜʷʥʠʭ ʟʘʨʷʜʽʚ), ʷʢʽ ʨʽʚʥʦʚʽʜʜʘʣʝʥʽ ʚʽʜ ʦʩʽ ʦʙʝʨʪʘʥʥʷ ʩʪʦʣʫ 

ʤʽʢʨʦʭʚʠʣʴʦʚʦʾ ʧʝʯʽ, ʥʘ ʭʘʨʘʢʪʝʨ ʪʘ ʩʪʫʧʽʥʴ ʟʤʽʥʠ ʪʨʠʚʘʣʦʩʪʽ ʾʭ ʥʘʛʨʽʚʫ ʪʘ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ. ʆʜʥʘʢ, ʧʨʠ ʮʴʦʤʫ, ʥʝ ʜʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʤʘʩʠ ʥʘʚʘʞʦʢ ʚʦʜʠ 

(ʚʦʜʷʥʠʭ ʟʘʨʷʜʽʚ) ʤʘʩʦʶ ʜʦ 100 ʛ, ʷʢʽ ʦʜʥʦʯʘʩʥʦ ʨʦʟʪʘʰʦʚʘʥʽ ʷʢ ʫ ʮʝʥʪʨʽ, ʪʘʢ ʽ 

ʥʘ ʢʨʘʶ ʦʙʝʨʪʦʚʦʛʦ ʩʪʦʣʫ ʤʽʢʨʦʭʚʠʣʴʦʚʦʾ ʧʝʯʽ ʥʘ ʪʨʠʚʘʣʽʩʪʴ ʾʭ ʥʘʛʨʽʚʘʥʥʷ ʪʘ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʪʝʭʥʦʣʦʛʽʾ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ 

ʬʦʨʤʫʚʘʣʴʥʠʭ ʪʘ ʩʪʨʠʞʥʝʚʠʭ ʩʫʤʽʰʝʡ ʚ ʧʘʨʦ-ʤʽʢʨʦʭʚʠʣʴʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ɿ 
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ʚʠʢʣʘʜʝʥʦʛʦ ʚʠʱʝ ʚʠʧʣʠʚʘʻ, ʱʦ ʨʦʙʦʪʘ, ʷʢʘ ʧʨʠʩʚʷʯʝʥʘ ʚʠʚʯʝʥʥʶ ʪʨʠʚʘʣʦʩʪʽ 

ʥʘʛʨʽʚʘʥʥʷ ʪʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʦʜʠ ʟ ʧʘʨʥʠʭ ʥʘʚʘʞʦʢ ʤʘʩʦʶ ʜʦ 100 ʛ 

ʤʽʢʨʦʭʚʠʣʴʦʚʠʤ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ, ʻ ʘʢʪʫʘʣʴʥʦʶ. 

ʄʝʪʘ ʨʦʙʦʪʠ ï ʚʠʟʥʘʯʠʪʠ ʚʧʣʠʚ ʤʘʩʠ ʪʘ ʤʽʩʮʷ ʧʦʣʦʞʝʥʥʷ ʥʘʚʘʞʦʢ ʚʦʜʠ 

ʤʘʩʦʶ ʜʦ 100 ʛ ʥʘ ʪʨʠʚʘʣʽʩʪʴ ʾʭ ʥʘʛʨʽʚʘʥʥʷ ʪʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʆʙʨʦʙʢʫ ʥʘʚʘʞʦʢ ʚʦʜʠ ʤʘʩʦʶ ʚʽʜ 10 ʜʦ 100 ʛ 

ʤʽʢʨʦʭʚʠʣʴʦʚʠʤ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ ʧʨʦʚʦʜʠʣʠ ʫ ʧʝʯʽ ʟ ʦʙ'ʻʤʦʤ ʨʦʙʦʯʦʾ ʢʘʤʝʨʠ 

32 ʣ, ʟ ʥʦʤʽʥʘʣʴʥʦʶ ʧʦʪʫʞʥʽʩʪʶ ʤʘʛʥʝʪʨʦʥʫ 900 ɺʪ, ʯʘʩʪʦʪʦʶ ʤʽʢʨʦʭʚʠʣʴʦʚʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 2,45 ɻɻʮ. ɼʣʷ ʽʩʧʠʪʽʚ ʥʘʚʘʞʢʠ ʚʦʜʠ ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʷʢ ʫ 

ʮʝʥʪʨʽ, ʪʘʢ ʽ ʥʘ ʚʽʜʩʪʘʥʽ 100 ʤʤ ʚʽʜ ʮʝʥʪʨʫ ʦʙʝʨʪʦʚʦʛʦ ʩʪʦʣʫ, ʱʦ ʩʭʝʤʘʪʠʯʥʦ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 1. 

 

ʈʠʩ.1. ʉʭʝʤʘ ʨʦʟʤʽʱʝʥʥʷ ʧʘʨʥʠʭ ʥʘʚʘʞʦʢ ʚʦʜʠ ʫ ʮʝʥʪʨʽ ʪʘ ʥʘ ʢʨʘʶ 

ʦʙʝʨʪʦʚʦʛʦ ʩʪʦʣʫ ʤʽʢʨʦʭʚʠʣʴʦʚʦʾ ʧʝʯʽ: 1 ï ʥʘʚʘʞʢʘ ʚʦʜʠ; 2 ï ʦʙʝʨʪʦʚʠʡ 

ʩʪʽʣ; 3 ï ʚʠʭʽʜ ʭʚʠʣʝʚʦʜʫ ʚ ʢʘʤʝʨʫ (ʨʝʟʦʥʘʪʦʨ) ʤʽʢʨʦʭʚʠʣʴʦʚʦʾ ʧʝʯʽ 

ɺʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʤʘʩʠ ʽ ʤʽʩʮʷ ʧʦʣʦʞʝʥʥʷ ʥʘʚʘʞʦʢ ʚʦʜʠ ʥʘ ʪʨʠʚʘʣʽʩʪʴ ʾʾ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʘʨʪʦʥʥʠʭ ʩʪʘʢʘʥʽʚ, ʷʢʽ 

ʥʘʧʦʚʥʶʚʘʣʠ ʨʽʟʥʦʶ (ʟʘ ʤʘʩʦʶ) ʢʽʣʴʢʽʩʪʶ ʚʦʜʠ ʽ ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʥʘ ʦʙʝʨʪʦʚʠʡ 

ʩʪʽʣ ʤʽʢʨʦʭʚʠʣʴʦʚʦʾ ʧʝʯʽ ʚʽʜʧʦʚʽʜʥʦ ʩʭʝʤʠ ʥʘ ʨʠʩ.1. ɿʤʽʥʘ ʤʘʩʠ ʥʘʚʘʞʦʢ 

ʧʨʦʚʦʜʠʣʠ ʰʣʷʭʦʤ ʾʭ ʟʚʘʞʫʚʘʥʥʷ ʯʝʨʝʟ ʢʦʞʥʽ 1...4 ʭʚ ʦʙʨʦʙʢʠ ʤʽʢʨʦʭʚʠʣʴʦʚʠʤ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ. ʄʘʩʫ ʚʠʟʥʘʯʘʣʠ ʥʘ ʝʣʝʢʪʨʦʥʥʠʭ ʚʘʛʘʭ ʟ ʪʦʯʥʽʩʪʶ 0,01 ʛ, ʯʘʩ 

ʦʙʨʦʙʢʠ ʬʽʢʩʫʚʘʣʠ  ʟ ʪʦʯʥʽʩʪʶ 1 ʩ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʯʘʩʫ ʥʘʛʨʽʚʫ ʪʘ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʦʜʠ ʟ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʥʘʚʘʞʦʢ ʚʦʜʠ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 1-2, ʽ ʥʘ 

ʨʠʩ. 2-3. 
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ʊʘʙʣʠʮʷ 1 

ʊʨʠʚʘʣʽʩʪʴ ʥʘʛʨʽʚʘʥʥʷ ʪʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʥʘʚʘʞʦʢ ʚʦʜʠ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ 

ʦʩʽ ʦʙʝʨʪʘʥʥʷ ʩʪʦʣʫ ʤʽʢʨʦʭʚʠʣʴʦʚʦʾ ʧʝʯʽ ʚ ʫʤʦʚʘʭ ʧʘʨʥʦʛʦ ʥʘʛʨʽʚʘʥʥʷ 

mʎ, ʛ 
mʂ, ʛ 

10 20 30 40 50 60 70 80 90 100 

100 580 620 677 744 808 852 873 888 894 895 

90 550 572 653 679 769 836 860 873 877 870 

80 519 532 600 633 723 790 834 839 832 800 

70 485 513 549 610 675 705 740 711 701 684 

60 449 472 503 533 601 631 669 652 640 627 

50 375 421 455 478 537 574 597 603 589 580 

40 367 380 400 419 473 496 526 520 504 500 

30 318 345 333 366 406 424 446 441 423 424 

20 259 274 290 300 327 340 354 340 333 300 

10 143 175 200 204 215 226 218 220 216 216 

ʇʨʠʤʽʪʢʘ. mʎ, mʂ ï ʤʘʩʘ ʥʘʚʘʞʦʢ ʚʦʜʠ ʚ ʮʝʥʪʨʽ ʽ ʥʘ ʢʨʘʶ ʦʙʝʨʪʦʚʦʛʦ 

ʩʪʦʣʫ ʤʽʢʨʦʭʚʠʣʴʦʚʦʾ ʧʝʯʽ ʚʽʜʧʦʚʽʜʥʦ 

ʊʘʙʣʠʮ2̫ 

ʊʨʠʚʘʣʽʩʪʴ ʥʘʛʨʽʚʘʥʥʷ ʪʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʥʘʚʘʞʦʢ ʚʦʜʠ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ 

ʚʽʜʩʪʘʥʽ 100 ʤʤ ʚʽʜ ʦʩʽ ʦʙʝʨʪʘʥʥʷ ʩʪʦʣʫ ʤʽʢʨʦʭʚʠʣʴʦʚʦʾ ʧʝʯʽ ʚ ʫʤʦʚʘʭ 

ʧʘʨʥʦʛʦ ʥʘʛʨʽʚʘʥʥʷ 

mʎ, ʛ 
mʂ, ʛ 

10 20 30 40 50 60 70 80 90 100 

100 485 634 700 766 877 999 1083 1159 1286 1271 

90 470 602 668 733 861 976 1078 1140 1266 1263 

80 457 570 635 700 832 934 1074 1122 1223 1255 

70 439 539 603 668 822 920 1032 1085 1188 1245 

60 422 507 571 635 766 897 1000 1053 1144 1234 

50 403 475 539 602 727 820 980 1027 1125 1221 

40 380 443 506 570 682 800 975 1009 1086 1205 

30 353 411 474 537 628 790 882 977 1060 1186 

20 315 379 442 504 559 720 750 815 1033 1133 

10 253 347 409 472 528 617 694 821 950 1111 

ʇʨʠʤʽʪʢʘ. mʎ, mʂ ï ʤʘʩʘ ʥʘʚʘʞʦʢ ʚʦʜʠ ʚ ʮʝʥʪʨʽ ʽ ʥʘ ʢʨʘʶ ʦʙʝʨʪʦʚʦʛʦ 

ʩʪʦʣʫ ʤʽʢʨʦʭʚʠʣʴʦʚʦʾ ʧʝʯʽ ʚʽʜʧʦʚʽʜʥʦ 
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ʘ                                                     ʙ 

ʈʠʩ.2. ɿʘʣʝʞʥʽʩʪʴʪʨʠʚʘʣʦʩʪʽ ʥʘʛʨʽʚʘʥʥʷ ʪʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʥʘʚʘʞʦʢ ʚʦʜʠ, 

ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ ʢʨʘʶ (ʘ) ʪʘ ʥʘ ʦʩʽ (ʙ) ʩʪʦʣʫ ʤʽʢʨʦʭʚʠʣʴʦʚʦʾ ʧʝʯʽ ʚ ʫʤʦʚʘʭ 

ʧʘʨʥʦʛʦ ʥʘʛʨʽʚʘʥʥʷ 

 

ʘ                      ʙ 

ʈʠʩ. 3. ʇʦʚʝʨʭʥʽ ʚʽʜʛʫʢʫ ʟʘʣʝʞʥʦʩʪʽ ʪʨʠʚʘʣʦʩʪʽ ʥʘʛʨʽʚʘʥʥʷ ʪʘ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʥʘʚʘʞʦʢ ʚʦʜʠ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ ʦʩʽ (ʘ) ʪʘ ʥʘ ʢʨʘʶ (ʙ) 

ʩʪʦʣʫ ʤʽʢʨʦʭʚʠʣʴʦʚʦʾ ʧʝʯʽ ʚ ʫʤʦʚʘʭ ʧʘʨʥʦʛʦ ʥʘʛʨʽʚʘʥʥʷ 

ɸʥʘʣʽʟ ʜʘʥʠʭ ʪʘʙʣ. 1-2 ʽ ʟʘʣʝʞʥʦʩʪʝʡ ʥʘ ʨʠʩ. 2, ʭʦʜʫ ʽʟʦʣʽʥʽʡ ʪʘ ʚʝʢʪʦʨʽʚ 

ʨʫʭʫ ʛʨʘʜʽʻʥʪʘ ʯʘʩʫ ʚ ʦʙʣʘʩʪʽ ʤʘʣʠʭ ʤʘʩ ʚʦʜʷʥʠʭ ʥʘʚʘʞʦʢ ʥʘ ʨʠʩ. 3 ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʾʭ ʩʫʪʪʻʚʠʡ ʚʟʘʻʤʥʠʡ ʚʧʣʠʚ. ʇʨʠ ʮʴʦʤʫ, ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʤʘʩʠ ʦʜʥʽʻʾ ʥʘʚʘʞʢʠ 

ʟʨʦʩʪʘʻ ʽ ʪʨʠʚʘʣʽʩʪʴ ʥʘʛʨʽʚʘʥʥʷ ʪʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʦʜʠ ʟ ʽʥʰʦʾ ʥʘʚʘʞʢʠ. ʆʜʥʘʢ 
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ʭʘʨʘʢʪʝʨ ʪʘ ʩʪʫʧʽʥʴ ʾʭ ʚʟʘʻʤʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʪʨʠʚʘʣʽʩʪʴ ʥʘʛʨʽʚʘʥʥʷ ʪʘ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʟ ʥʠʭ ʚʦʜʠ ʨʽʟʥʠʡ. 

ʇʨʠ ʮʴʦʤʫ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ ʦʙʣʘʩʪʽ ʤʘʣʠʭ ʤʘʩ ʥʘʚʘʞʦʢ ʭʘʨʘʢʪʝʨ 

ʾʭʥʴʦʛʦ ʚʟʘʻʤʥʦʛʦ ʚʧʣʠʚʫ ʟʤʽʥʶʻʪʴʩʷ, ʘ ʩʘʤʝ,ʢʦʣʠ ʩʫʤʘʨʥʝ ʟʥʘʯʝʥʥʷ ʜʚʦʭ 

ʧʘʨʥʠʭ ʥʘʚʘʞʦʢ ʥʝ ʧʝʨʝʚʠʱʫʻ 140 ʛ, ʾʭʥʽʡ ʯʘʩ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʩʪʘʥʦʚʠʪʴʩʷ 

ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʠʤ. 

ɺʠʩʥʦʚʢʠ. ɺʩʪʘʥʦʚʣʝʥʦ ʚʟʘʻʤʥʠʡ ʚʧʣʠʚ ʧʘʨʥʠʭ ʥʘʚʘʞʦʢ 

ʚʦʜʠʨʦʟʪʘʰʦʚʘʥʠʭ ʷʢ ʥʘ ʢʨʘʶ, ʪʘʢ ʽ ʚ ʮʝʥʪʨʽ ʨʦʙʦʯʦʛʦ ʩʪʦʣʫ ʤʽʢʨʦʭʚʠʣʴʦʚʦʾ 

ʧʝʯʽ. ʇʨʠ ʮʴʦʤʫ, ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʤʘʩʠ ʦʜʥʽʻʾ ʥʘʚʘʞʢʠ ʟʨʦʩʪʘʻ ʽ ʪʨʠʚʘʣʽʩʪʴ 

ʥʘʛʨʽʚʘʥʥʷ ʪʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʦʜʠ ʟ ʽʥʰʦʾ ʥʘʚʘʞʢʠ. 

ɺ ʦʙʣʘʩʪʽ ʤʘʣʠʭ ʤʘʩ ʥʘʚʘʞʦʢ ʭʘʨʘʢʪʝʨ ʾʭʥʴʦʛʦ ʚʟʘʻʤʥʦʛʦ ʚʧʣʠʚʫ 

ʟʤʽʥʶʻʪʴʩʷ ʽ ʢʦʣʠ ʩʫʤʘʨʥʝ ʟʥʘʯʝʥʥʷ ʤʘʩ ʥʘʚʘʞʦʢ ʚʦʜʠ ʥʝ ʧʝʨʝʚʠʱʫʻ 140 ʛ, ʾʭ 

ʯʘʩ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʧʨʘʛʥʝ ʜʦ ʦʜʥʘʢʦʚʠʭ ʟʥʘʯʝʥʴ. 
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ɸʅɸʃʀɿ ʈɸɿɺʀʊʀʗ ʂʀɹɽʈɹɽɿʆʇɸʉʅʆʉʊʀ ɺ ʂɸɿɸʍʉʊɸʅɽ 

 

ʊʘʣʛʘʪʦʚʘ ʅʘʟʛʫʣʴ ʊʘʣʛʘʪʢʳʟʳ 

ɸʙʜʨʘʭʤʘʥ ɹʝʨʠʢ ɸʤʘʥʛʝʣʜʠʫʣʳ 

ʩʪʫʜʝʥʪʳ ʤʘʛʠʩʪʨʘʪʫʨʳ 

ʂʘʣʠʝʚʘ ʉʘʤʘʣ ɸʭʤʝʪʞʘʥʦʚʥʘ 

ʤʘʛʠʩʪʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ 

ɽʚʨʘʟʠʡʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʃ. ʅ. ɻʫʤʠʣʝʚʘ 

ʛ. ʅʫʨ-ʉʫʣʪʘʥ, ʂʘʟʘʭʩʪʘʥ 

 

çɺ 21 ʚʝʢʝ ʙʠʪʳ ʠ ʙʘʡʪʳ ʤʦʛʫʪ ʙʳʪʴ ʪʘʢʠʤʠ ʞʝ ʦʧʘʩʥʳʤʠ, 

ʢʘʢ ʧʫʣʠ ʠ ʙʦʤʙʳè 

ʃʠʥʥ ʋ. 

 

ɺʚʝʜʝʥʠʝ ʉʦʚʨʝʤʝʥʥʦʝ ʦʙʱʝʩʪʚʦ ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʙʝʟ 

ʀʥʪʝʨʥʝʪʘ. ʂʘʢʠʝ ʙʳ ʫʜʦʙʩʪʚʘ ʥʝ ʧʨʝʜʦʩʪʘʚʣʷʣ ʀʥʪʝʨʥʝʪ, ʥʝʣʴʟʷ ʟʘʙʳʚʘʪʴ ʦʙ 

ʦʧʘʩʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʚʝʩʪʠ ʢ ʧʦʪʝʨʝ ʠ ʫʪʝʯʢʝ ʚʘʞʥʳʭ ʜʘʥʥʳʭ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʟʘʱʠʪʘ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʪʝʤ. 

ʂʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʴ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʪʘʣʘ ʚʘʞʥʳʤ ʧʫʥʢʪʦʤ ʧʨʠ 

ʧʦʩʪʨʦʝʥʠʠ ʩʝʪʝʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʣʶʙʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. ʉ ʧʝʨʝʭʦʜʦʤ ʚʩʝʛʦ ʚ 

ʦʥʣʘʡʥ ʬʦʨʤʘʪ ʦʙʫʯʝʥʠʷ ʠ ʨʘʙʦʪʳ ʫʩʠʣʠʣʠʩʴ ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ.  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʦ ʚʩʝʤ ʤʠʨʝ ʚʦʧʨʦʩʳ ʢʘʩʘʪʝʣʴʥʦ 

ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ ʚʢʣʶʯʘʶʪ ʚ ʧʝʨʚʳʡ ʩʧʠʩʦʢ ʧʨʠʦʨʠʪʝʪʦʚ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʛʣʦʙʘʣʴʥʘʷ ʮʠʬʨʦʚʠʟʘʮʠʷ ʚʩʝʭ ʩʬʝʨ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠʚʝʣʘ ʢ ʚʳʷʚʣʝʥʠʶ ʥʦʚʳʭ ʫʛʨʦʟ ʠ ʘʪʘʢ, ʧʨʦʚʦʜʠʤʳʭ ʩ ʮʝʣʴʶ 

ʭʠʱʝʥʠʷ ʜʘʥʥʳʭ, ʧʨʝʧʷʪʩʪʚʠʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʝʪʠ ʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ.  

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʠ ʩʝʪʠ, ʚʦʧʨʦʩ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʳʤ ʦʙʤʝʥʦʤ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ, ʝʩʣʠ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʵʪʠ 

ʜʘʥʥʳʝ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʥʘ ʥʘʮʠʦʥʘʣʴʥʫʶ ʠ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ ʚ 

ʩʪʨʘʥʝ ʠ ʚ ʤʠʨʝ.ɺ ʵʪʦʤ ʟʘʢʣʶʯʘʝʪʩʷ ʚʘʞʥʦʩʪʴ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʂʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʴ ð ʵʪʦ ʧʨʦʮʝʩʩ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʝʪʝʚʳʭ ʩʠʩʪʝʤ ʠ 
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ʚʩʝʭ ʜʘʥʥʳʭ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʠʣʠ ʧʦʚʨʝʞʜʝʥʠʷ. 

ɻʣʘʚʥʳʤ ʦʪʣʠʯʠʝʤ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ ʦʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʷʚʣʷʝʪʩʷ ʪʦ, 

ʯʪʦ ʧʝʨʚʦʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʱʠʪʫ ʜʘʥʥʳʭ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʚ 

ʩʝʪʠ, ʘ ʚʪʦʨʦʝ ʥʝ ʪʦʣʴʢʦ ʚ ʩʝʪʠ. 

ʎʝʣʴ ʨʘʙʦʪʳ ʇʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʩʧʦʩʦʙʦʚ ʨʘʟʚʠʪʠʷ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ ʚ 

ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʠ ʠʩʩʣʝʜʦʚʘʪʴ ʢʘʢ ʨʘʟʚʠʚʘʝʪʩʷ ʢʠʶʝʨʙʝʟʦʧʘʩʥʦʩʪʴ ʚ ʂʘʟʘʭʩʪʘʥʝ, 

ʢʘʢʠʝ ʤʝʪʦʜʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʘʪʘʢ ʥʘ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʤ 

ʫʨʦʚʥʝ ʠ ʢʘʢʠʝ ʫʛʨʦʟʳ ʷʚʣʷʶʪʩʷ ʯʘʩʪʳʤʠ ʜʣʷ ʂʘʟʘʭʩʪʘʥʘ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ 

ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʚʝʥʜʦʨʦʚ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʅʫʞʥʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʘʪʘʢʠ ʚ ʀʥʪʝʨʥʝʪʝ 

ʧʨʦʚʦʜʷʪʩʷ ʝʞʝʩʝʢʫʥʜʥʦ. ʉʚʠʜʝʪʝʣʴʩʪʚʦʤ ʵʪʦʛʦ, ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʠʥʪʝʨʘʢʪʠʚʥʘʷ 

ʢʘʨʪʘ ʢʠʙʝʨʫʛʨʦʟ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʘʷ ʢʦʤʧʘʥʠʝʡ 

ʃʘʙʦʨʘʪʦʨʠʷ ʂʘʩʧʝʨʩʢʦʛʦ [2]. 

 

ʈʠʩʫʥʦʢ 1. ɸʥʘʣʠʟ ʘʪʘʢ ʥʘ ʂʘʟʘʭʩʪʘʥ ʦʪ ʢʦʤʧʘʥʠʠ 

ʃʘʙʦʨʘʪʦʨʠʷ ʂʘʩʧʝʨʩʢʦʛʦ [1] 

ʉʣʝʜʫʷ ʚʳʰʝʫʢʘʟʘʥʥʦʡ ʩʪʘʪʠʩʪʠʢʝ ʦʪ ʢʦʤʧʘʥʠʠ çʃʘʙʦʨʘʪʦʨʠʷ 

ʂʘʩʧʝʨʩʢʦʛʦè ʂʘʟʘʭʩʪʘʥ ʥʘʭʦʜʠʪʩʷ ʥʘ 30ʤ ʤʝʩʪʝ ʚ ʤʠʨʝ ʩʨʝʜʠ ʩʪʨʘʥ ʙʦʣʴʰʝ 

ʧʦʜʚʝʨʛʘʶʱʠʭʩʷ ʢʠʙʝʨ ʘʪʘʢʘʤ. ʉʘʤʦʡ ʯʘʩʪʦʡ ʘʪʘʢʦʡ ʜʣʷ ʂʘʟʘʭʩʪʘʥʘ ʷʚʣʷʝʪʩʷ 

ʩʢʘʥʠʨʦʚʘʥʠʝ ʧʨʠ ʜʦʩʪʫʧʝ, ʢʦʪʦʨʘʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʢʘʢʠʭ-ʣʠʙʦ ʦʧʝʨʘʮʠʠ 

ʩʢʘʥʠʨʫʝʪ ʥʘ ʚʨʝʜʦʥʦʩʥʳʝ ʧʨʦʛʨʘʤʤʳ ʭʦʩʪʳ. ʉʘʤʦʡ ʥʘʠʤʝʥʝʝ ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʝʤʦʡ ʫʛʨʦʟʦʡ ʷʚʣʷʝʪʩʷ ʦʙʥʘʨʫʞʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʙʦʪʥʝʪʘ [1].  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʣʴʟʷ ʩ ʪʦʯʥʦʩʪʴʶ ʩʢʘʟʘʪʴ, ʯʪʦ ʩʝʪʝʚʳʝ ʘʪʘʢʠ ʠ ʫʛʨʦʟʳ 

ʦʙʦʡʜʫʪ ʥʘʰʫ ʩʪʨʘʥʫ ʩʪʦʨʦʥʦʡ. ɺ ʂʘʟʘʭʩʪʘʥʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʠʙʝʨ ʠ 
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ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʙʦʪʘʶʪ ʪʘʢʠʝ ʩʣʫʞʙʳ ʢʘʢ KZ-CERT ʠ ʈɻʇ 

çɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʪʝʭʥʠʯʝʩʢʘʷ ʩʣʫʞʙʘè. ʉʦʛʣʘʩʥʦ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʧʦʨʪʘʣʝ 

çʎʠʬʨʦʚʦʡ ʂʘʟʘʭʩʪʘʥè ʚ 2019 ʛʦʜʫ ʚ ʩʪʨʘʥʝ ʙʳʣʦ ʧʨʝʜʦʪʚʨʘʱʝʥʦ ʩʚʳʰʝ 2,5 

ʤʣʥ. ʢʠʙʝʨʘʪʘʢ [2]. ʇʦ ʜʘʥʥʳʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʮʠʬʨʦʚʠʟʘʮʠʠ, ʠʥʥʦʚʘʮʠʡ ʠ 

ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚʝʙ-ʩʪʨʘʥʠʮʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ 

ʙʳʣʠ ʘʪʘʢʦʚʘʥʳ ʙʦʣʝʝ 143 ʤʣʥ. ʨʘʟ [3]. ɼʘʥʥʘʷ ʩʪʘʪʠʩʪʠʢʘ ʝʱʝ ʨʘʟ ʧʦʢʘʟʳʚʘʝʪ 

ʚʘʞʥʦʩʪʴ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʪʦ, ʯʪʦ ʜʘʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ IT-ʩʬʝʨʝ ʥʘʙʠʨʘʝʪ 

ʦʙʦʨʦʪʳ. 

 

ʈʠʩʫʥʦʢ 2. ɸʥʘʣʠʟ ʘʪʘʢ ʥʘ ʂʘʟʘʭʩʪʘʥ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʦʪ 

ʢʦʤʧʘʥʠʠ Check Point [4] 

ʉʦʛʣʘʩʥʦ ʢʘʨʪʝ ʚʳʰʝ ʙʦʣʴʰʝ ʚʩʝʛʦ ʘʪʘʢ ʧʨʦʠʩʭʦʜʠʪ ʦʪ Cryptominer. ʆʥʘ 

ʩʦʩʪʘʚʣʷʝʪ 9.8% ʦʪ ʚʩʝʭ ʪʠʧʦʚ ʘʪʘʢ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝ ʪʦʣʴʢʦ ʂʘʟʘʭʩʪʘʥ 

ʩʪʘʚʠʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʟʘʜʘʯʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ. ɼʣʷ ʧʨʠʤʝʨʘ 

ʚʦʟʴʤʝʤ ʦʜʥʫ ʠʟ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ ʚ ʤʠʨʦʚʦʡ ʘʨʝʥʝ ï ʂʠʪʘʡʩʢʫʶ ʅʘʨʦʜʥʫʶ 

ʈʝʩʧʫʙʣʠʢʫ (ʂʅʈ). 26 ʤʘʷ 2015 ʛʦʜʘ ʤʠʥʠʩʪʝʨʩʪʚʦʤ ʥʘʮʠʦʥʘʣʴʥʦʡ ʦʙʦʨʦʥʳ 

ʙʳʣʘ ʦʧʫʙʣʠʢʦʚʘʥʘ ʂʠʪʘʡʩʢʘʷ ʚʦʝʥʥʘʷ ʩʪʨʘʪʝʛʠʷ, ʨʘʩʩʤʘʪʨʠʚʘʶʱʘʷ ʟʘʜʘʯʠ 

ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ ʢʘʢ ʯʘʩʪʴ ʅʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ [5]. ʊʘʢʞʝ ʧʨʠʥʷʪʦ 

ʥʝʩʢʦʣʴʢʦ ʟʘʢʦʥʦʚ ʦʙ ʦʙʝʩʧʝʯʝʥʠʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʜʘʥʥʳʭ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʩʝʪʝʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ. ɸ ʪʝʤ ʚʨʝʤʝʥʝʤ, ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʉʐɸ 

ʜʘʣʦ ʫʢʘʟʘʥʠʝ ʦ ʩʦʟʜʘʥʠʠ ʂʠʙʝʨʥʝʪʠʯʝʩʢʦʛʦ ʢʦʤʘʥʜʦʚʘʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ 

2010 ʛʦʜʘ ʚ ɸʤʝʨʠʢʝ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʂʠʙʝʨʥʠʪʝʩʢʦʝ ʢʦʤʘʥʜʦʚʘʥʠʝ ï US 

CYBERCOM, ʟʘʥʠʤʘʶʱʘʷ ʤʦʥʠʪʦʨʠʥʛʦʤ ʠ ʦʙʝʩʧʝʯʝʥʠʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ 
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ʢʠʙʝʨʧʨʦʩʪʨʘʥʩʪʚʝ [5]. ʂʨʦʤʝ ʢʨʫʧʥʳʭ ʜʝʨʞʘʚ, ʩʪʨʘʥʳ ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ ʪʘʢʞʝ 

ʥʘʯʘʣʠ ʫʜʝʣʷʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʢʠʙʝʨʩʨʝʜʝ. ʆʜʥʠʤ ʠʟ ʷʨʢʠʭ 

ʧʨʠʤʝʨʦʚ ʷʚʣʷʝʪʩʷ ʀʨʘʥ. ʅʘʯʠʥʘʷ ʩ 2013 ʛʦʜʘ ʝʞʝʛʦʜʥʳʡ ʙʶʜʞʝʪ ʧʦ 

ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʀʨʘʥʝ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 19,8 ʤʣʥ. ʜʦʣʣʘʨʦʚ ʉʐɸ [5]. 

ʂʨʦʤʝ ʵʪʦʛʦ, ʀʨʘʥ ʦʙʨʘʱʘʝʪ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʚʦʩʧʠʪʘʥʠʶ ʠ ʦʙʫʯʝʥʠʶ 

ʤʦʣʦʜʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʫʩʪʨʘʠʚʘʷ ʨʘʟʣʠʯʥʳʝ ʢʦʥʢʫʨʩʳ ʧʦ ʧʨʦʚʝʜʝʥʠʶ 

ʢʠʙʝʨʘʪʘʢ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʚʦʡ ʚʢʣʘʜ ʧʦ ʙʦʨʴʙʝ ʩ ʢʠʙʝʨʧʨʝʩʪʫʧʥʦʩʪʴʶ ʚ 

ʤʠʨʦʚʦʡ ʘʨʝʥʝ ʧʨʝʚʥʦʩʠʪ ʠ ʎʝʥʪʨ ʢʠʙʝʨʥʠʪʠʯʝʩʢʦʡ ʟʘʱʠʪʳ NATO ʚ ʊʘʣʣʠʥʝ 

(CCDCOE), ʦʩʥʦʚʘʥʥʘʷ 14 ʤʘʷ 2008 ʛʦʜʘ. ʉʝʡʯʘʩ ʚ ʩʦʩʪʘʚ ʘʣʴʷʥʩʘ ʚʭʦʜʷʪ 25 

ʩʪʨʘʥ: ɸʚʩʪʨʠʷ, ɹʝʣʴʛʠʷ, ɹʦʣʛʘʨʠʷ, ɺʝʥʛʨʠʷ, ɻʝʨʤʘʥʠʷ, ɻʨʝʮʠʷ, ɼʘʥʠʷ, 

ʀʩʧʘʥʠʷ, ʀʪʘʣʠʷ, ʃʘʪʚʠʷ, ʃʠʪʚʘ, ʅʠʜʝʨʣʘʥʜʳ, ʅʦʨʚʝʛʠʷ, ʇʦʣʴʰʘ, ʇʦʨʪʫʛʘʣʠʷ, 

18 ʈʫʤʳʥʠʷ, ʉʣʦʚʘʢʠʷ, ʉʦʝʜʠʥʝʥʥʦʝ ʂʦʨʦʣʝʚʩʪʚʦ, ʉʦʝʜʠʥʝʥʥʳʝ ʐʪʘʪʳ, 

ʊʫʨʮʠʷ, ʌʠʥʣʷʥʜʠʷ, ʌʨʘʥʮʠʷ, ʏʝʰʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ, ʐʚʝʮʠʷ ʠ ʕʩʪʦʥʠʷ [6]. 

ʎʝʣʴʶ ʮʝʥʪʨʘ ʷʚʣʷʝʪʩʷ ʦʙʲʝʜʠʥʸʥʥʳʡ ʧʦʜʭʦʜ ʢ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ ʢʘʩʘʪʝʣʴʥʦ 

ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ, ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʩʧʦʩʦʙʦʚ ʟʘʱʠʪʳ ʜʘʥʥʳʭ ʠ ʧʦʜʛʦʪʦʚʢʘ 

ʩʧʝʮʠʘʣʠʩʪʦʚ [7]. ʆʥʠ ʧʨʦʚʦʜʷʪ ʨʘʟʣʠʯʥʳʝ ʨʘʙʦʪʳ ʧʦ ʨʘʟʚʠʪʠʶ 

ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʘʭʦʜʷʪ ʥʦʚʳʝ ʨʝʰʝʥʠʷ ʠ ʜʝʣʷʪʩʷ ʦʧʳʪʦʤ ʩ ʜʨʫʛʠʤʠ 

ʩʪʨʘʥʘʤʠ. ɺʳʰʝʫʢʘʟʘʥʥʳʝ ʧʨʠʤʝʨʳ ʤʠʨʦʚʦʛʦ ʠ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ 

ʷʚʣʷʶʪʩʷ ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʪʦʛʦ, ʯʪʦ ʚʦ ʚʩʝʤ ʤʠʨʝ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʴ ʟʘʥʠʤʘʝʪ 

ʚʘʞʥʫʶ ʨʦʣʴ. 

ʆʜʥʦʡ ʠʟ ʩʧʦʩʦʙʦʚ ʟʘʱʠʪʳ ʦʪ ʘʪʘʢ ʚ ʂʘʟʘʭʩʪʘʥʝ ʵʪʦ ʚʥʝʜʨʝʥʠʝ ʝʜʠʥʦʛʦ 

ʰʣʶʟʘ ʜʦʩʪʫʧʘ ʢ ʀʥʪʝʨʥʝʪʫ. ʕʪʦ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ, ʢʦʪʦʨʳʡ 

ʩʣʫʞʠʪ ʜʣʷ ʟʘʱʠʪʳ ʩʝʪʝʡ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ ʧʨʠ ʜʦʩʪʫʧʝ ʢ ʀʥʪʝʨʥʝʪʫ ʠ (ʠʣʠ) 

ʩʝʪʷʤ ʩʚʷʟʠ, ʠʤʝʶʱʠʤ ʚʳʭʦʜ ʚ ʀʥʪʝʨʥʝʪ. ɼʣʷ ʨʘʟʚʠʪʠʷ ɽʐɼʀ ʚʘʞʥʫʶ ʨʦʣʴ 

ʠʛʨʘʝʪ ʢʦʨʥʝʚʦʡ ʩʝʨʪʠʬʠʢʘʪ. ʂʦʨʥʝʚʦʡ ʩʝʨʪʠʬʠʢʘʪ ï ʵʪʦ ʥʘʙʦʨ ʜʘʥʥʳʭ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʬʦʨʤʘʪʘ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʦʪʢʨʳʪʦʛʦ ʢʣʶʯʘ, ʥʦ ʥʝ 

ʦʛʨʘʥʠʯʠʚʘʶʱʠʡʩʷ ʠʤ, ʠ ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʚʝʨʭʥʝʤ ʫʨʦʚʥʝ ʤʦʜʝʣʠ, 

ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʠ ɽʐɼʀ ʜʣʷ ʧʨʦʧʫʩʢʘ ʠʥʪʝʨʥʝʪ-

ʪʨʘʬʬʠʢʘ, ʢʦʪʦʨʳʝ ʰʠʬʨʫʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʨʦʪʦʢʦʣʦʚ [8]. ɼʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ 

ɽʐɼʀ ʜʦʣʞʥʘ ʙʳʪʴ ʪʝʭʥʠʯʝʩʢʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʫ ʦʧʝʨʘʪʦʨʦʚ ʩʚʷʟʠ ʩ ʥʘʣʠʯʠʝʤ 
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ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʩʦʦʨʫʞʝʥʠʡ ʩʚʷʟʠ ʫ ʧʨʦʚʘʡʜʝʨʘ. 

ʆʜʥʦʡ ʠʟ ʥʝʜʘʚʥʠʭ ʩʠʪʫʘʮʠʡ ʘʪʘʢʠ ʠ ʚʟʣʦʤʘ ʙʳʣʦ ʭʠʱʝʥʠʝ ʙʦʣʴʰʠʭ 

ʩʨʝʜʩʪʚ ʫ ʙʘʥʢʦʚ ʂʘʟʘʭʩʪʘʥʘ. ɸʪʘʢʘ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʧʨʝʩʪʫʧʥʦʡ ʛʨʫʧʧʦʡ 

"ʂʘʨʙʘʥʘʢ/ʂʦʙʘʣʴʪ" ʢʘʢ ʩʦʦʙʱʘʶʪ ʥʦʚʦʩʪʥʳʝ ʠʟʜʘʥʠʷ. ʍʘʢʝʨʳ ʧʨʦʚʝʨʠʣʠ 

ʘʪʘʢʫ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʬʠʰʠʥʛ ï ʦʪʧʨʘʚʢʦʡ ʵʣʝʢʪʨʦʥʥʳʭ ʧʠʩʝʤ ʩ 

ʚʨʝʜʦʥʦʩʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪʩʷ ʩʙʦʨʦʤ ʜʘʥʥʳʭ ʩ 

ʢʦʤʧʴʶʪʝʨʘ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ɺʳʚʦʜʳ ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʀʥʪʝʨʥʝʪ ʩʪʘʣʠ 

ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʥʘʰʝʡ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ. ʅʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʛʣʦʙʘʣʴʥʘʷ ʩʝʪʴ ʫʧʨʦʱʘʝʪ ʥʘʰʫ ʞʠʟʥʴ, ʜʘʚʘʷ ʥʘʤ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʤʝʥʠʚʘʪʴʩʷ 

ʜʘʥʥʳʤʠ, ʩʦʚʝʨʰʘʪʴ ʧʦʢʫʧʢʠ ʟʘ ʜʦʣʠ ʩʝʢʫʥʜʳ ʠ ʪ.ʜ. ʇʨʠ ʚʩʝʭ ʵʪʠʭ 

ʚʦʟʤʦʞʥʦʩʪʷʭ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ, ʥʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ, ʯʪʦ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʚ 

ʀʥʪʝʨʥʝʪʝ ʠʤʝʝʪ ʩʚʦʠ ʨʠʩʢʠ, ʪʘʢʠʝ ʢʘʢ ʧʦʪʝʨʷ ʧʝʨʩʦʥʘʣʴʥʳʭ ʠ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠ ʠʭ ʫʪʝʯʢʘ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʀʥʪʝʨʥʝʪ ʠ 

ʩʝʪʝʚʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʷʚʣʷʶʪʩʷ ʤʝʩʪʦʤ ʦʙʤʝʥʘ ʥʝ ʪʦʣʴʢʦ ʧʝʨʩʦʥʘʣʴʥʳʭ 

ʜʘʥʥʳʭ ʦʙʳʯʥʳʭ ʛʨʘʞʜʘʥ, ʥʦ ʠ ʤʘʪʝʨʠʘʣʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʣʫʞʙ, ʯʪʦ 

ʧʦʚʳʰʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚʦʧʨʦʩʘ ʦʙ ʦʙʝʩʧʝʯʝʥʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʨʝʜʘʚʘʝʤʦʡ 

ʠʥʬʦʨʤʘʮʠʠ. ʈʝʰʝʥʠʝ ʵʪʠʭ ʧʨʦʙʣʝʤ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʦʜʥʘ ʠʟ ʨʘʟʚʠʚʘʶʱʠʭʩʷ 

ʩʬʝʨ ï ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʴ.  

ɻʣʘʚʥʦʡ ʧʨʠʯʠʥʦʡ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʩʪʘʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʝ 

ʩʣʫʯʘʠ ʩʝʪʝʚʳʭ ʘʪʘʢ ʠ ʫʛʨʦʟ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʣʠ ʢ ʧʦʪʝʨʝ ʩʝʢʨʝʪʥʳʭ ʜʘʥʥʳʭ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʘʞʥʦʩʪʠ ʚ ʩʪʨʘʥʘʭ ʠ ʧʨʠʤʝʨʳ ʫʛʨʦʟ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʣʠ ʢ 

ʧʦʣʦʤʢʝ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʤʠʣʣʠʦʥʦʚ ʦʢʦʥʝʯʥʳʭ ʫʩʪʨʦʡʩʪʚ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. 

ɺʦ ʤʥʦʛʦʤ, ʜʝʡʩʪʚʠʷ ʢʠʙʝʨʧʨʝʩʪʫʧʥʠʢʦʚ ʧʨʠʚʦʜʠʪ ʣʠʙʦ ʢ ʧʦʪʝʨʝ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠʣʠ ʦʪʢʘʟʫ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ ʫʩʪʨʦʡʩʪʚʘ. ʉ 

ʨʘʟʚʠʪʠʝʤ ʀʥʪʝʨʥʝʪʘ ʨʘʟʚʠʚʘʣʘʩʴ ʠ ʢʠʙʝʨʧʨʝʩʪʫʧʥʦʩʪʴ. ʋʯʠʪʳʚʘʷ, ʚʩʝ ʵʪʠ 

ʬʘʢʪʦʨʳ ʙʦʣʴʰʠʥʩʪʚʦ ʩʪʨʘʥ ʚ ʤʠʨʝ ʦʪʥʦʩʷʪ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʴ ʚ ʩʦʩʪʘʚ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʟʘʢʨʝʧʣʷʶʪ ʚʩʝ ʵʪʦ ʥʘ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʤ ʫʨʦʚʥʝ. 

ʂʘʟʘʭʩʪʘʥ ʪʦʞʝ ʚʦʰʝʣ ʚ ʯʠʩʣʦ ʵʪʠʭ ʩʪʨʘʥ, ʠʟʜʘʚ ʫʢʘʟ ʦ ʩʦʟʜʘʥʠʠ çʂʠʙʝʨʱʠʪʘ 

ʂʘʟʘʭʩʪʘʥʘè, ʢʦʪʦʨʘʷ ʨʝʘʣʠʟʫʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʟʘʜʘʯʠ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʠ 
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ʨʘʟʚʠʪʠʷ ʢʠʙʝʨʩʬʝʨʳ ʚ ʩʪʨʘʥʝ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ ʨʘʙʦʪʘʶʪ 

ʥʝʩʢʦʣʴʢʦ ʩʣʫʞʙ, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪʩʷ ʤʦʥʠʪʦʨʠʥʛʦʤ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝʤ ʘʪʘʢ 

ʠ ʫʛʨʦʟ. ɼʘʥʥʳʝ ʤʝʨʳ ʷʚʣʷʝʪʩʷ ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʪʦʛʦ, ʯʪʦ ʥʘʰʘ ʩʪʨʘʥʘ ʦʩʦʟʥʘʝʪ 

ʚʘʞʥʦʩʪʴ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʫʛʨʦʟʳ ʠ ʘʪʘʢʠ ʚ ʢʠʙʝʨʧʨʦʩʪʨʘʥʩʪʚʝ. 

ʇʦʤʠʤʦ ʧʨʠʥʷʪʳʭ ʟʘʢʦʥʦʚ ʠ ʧʨʦʛʨʘʤʤ, ʥʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ ʦ ʧʦʜʛʦʪʦʚʢʝ ʠ 

ʚʦʩʧʠʪʘʥʠʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʪʘʢ ʢʘʢ ʦʥʠ ʪʝ, ʢʪʦ ʙʦʨʝʪʩʷ ʩ 

ʢʠʙʝʨʧʨʝʩʪʫʧʥʦʩʪʴʶ. ʊʘʢ ʢʘʢ ʵʪʘ ʩʬʝʨʘ ʪʦʣʴʢʦ ʥʘʙʠʨʘʝʪ ʫ ʥʘʩ ʦʙʦʨʦʪʳ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʜʥʠʤ ʠʟ ʙʘʨʴʝʨʦʚ ʜʣʷ ʨʘʟʚʠʪʠʷ ʷʚʣʷʝʪʩʷ ʥʝʭʚʘʪʢʘ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ. ɼʣʷ ʨʘʙʦʪʳ ʚ ʜʘʥʥʦʡ ʩʬʝʨʳ ʩʦʪʨʫʜʥʠʢʫ 

ʥʝʦʙʭʦʜʠʤʦ ʙʳʪʴ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʤ, ʧʦʪʦʤʫ ʯʪʦ, ʟʥʘʷ ʠ ʫʤʝʷ ʨʘʙʦʪʘʪʴ 

ʪʦʣʴʢʦ ʥʘ ʦʜʥʦʤ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩʣʦʞʥʦ ʩʪʘʪʴ ʭʦʨʦʰʠʤ 

ʩʧʝʮʠʘʣʠʩʪʦʤ. ʇʦʵʪʦʤʫ ʫ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʚʳʢʠ 

ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʩʝʪʝʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʦʥʠʤʘʥʠʷ ʨʘʙʦʪʳ ʩʝʪʝʚʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʟʥʘʥʠʷ ʠ ʚʣʘʜʝʥʠʝ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ Linux ʠ ʫʤʝʥʠʝ 

ʨʘʙʦʪʘʪʴ ʩ ʷʟʳʢʘʤʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ɺʩʝ ʵʪʠ ʟʥʘʥʠʷ ʥʝʦʙʭʦʜʠʤʳ, ʪʘʢ ʢʘʢ ʥʝ ʚʩʝʛʜʘ ʩʧʦʩʦʙʳ ʟʘʱʠʪʳ ʙʫʜʫʪ 

ʚʢʣʶʯʘʪʴ ʦʜʥʫ ʦʧʮʠʶ, ʘ ʤʦʛʫʪ ʙʳʪʴ ʢʦʤʙʠʥʘʮʠʝʡ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʦʜʦʚ ʥʘ 

ʨʘʟʥʳʭ ʧʣʘʪʬʦʨʤʘʭ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʢʘʜʨʳ, ʥʦʚʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʠ ʜʦʣʞʥʦʝ ʚʥʠʤʘʥʠʝ ʷʚʣʷʶʪʩʷ ʢʣʶʯʦʤ ʢ ʨʘʟʚʠʪʠʶ 

ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʦʜʜʝʨʞʘʥʠʶ ʧʦʨʷʜʢʘ ʚ ʢʠʙʝʨʧʨʦʩʪʨʘʥʩʪʚʝ. 

ʇʦ ʠʪʦʛʘʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʩʝʡʯʘʩ ʂʘʟʘʭʩʪʘʥ 

ʥʘʯʘʣ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʫʜʝʣʷʪʴ ʦʙʝʩʧʝʯʝʥʠʶ ʮʠʬʨʦʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʩʪʨʘʥʝ 

ʧʫʪʝʤ ʧʨʠʥʷʪʠʷ ʥʝʢʦʪʦʨʳʭ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʤʝʪʦʜʦʚ, ʜʦʙʘʚʣʷʷ ʜʘʥʥʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʧʫʥʢʪʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʛʦʪʦʚʷ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ.  

 

ʉʇʀʉʆʂ ʀʉʇʆʃʔɿʆɺɸʅʅʆʁ ʃʀʊɽʈɸʊʋʈʓ: 

1 ʀʥʪʝʨʘʢʪʠʚʥʘʷ ʢʘʨʪʘ ʢʠʙʝʨʫʛʨʦʟ ʦʪ ʃʘʙʦʨʘʪʦʨʠʠ ʂʘʩʧʝʨʩʢʦʛʦ.  

2 ɺ ʂʘʟʘʭʩʪʘʥʝ ʜʝʬʠʮʠʪ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ IT-ʩʧʝʮʠʘʣʠʩʪʦʚ //  

ʋʣʴʷʥʘ ʉʘʣʘʧʘʝʚʘ //13 ʬʝʚʨʘʣʷ 2015 ʛ.  
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3 ʂʠʙʝʨʱʠʪʫ ʥʫʞʥʳ ʩʦʣʜʘʪʳ. // ɼʘʨʭʘʥ ʅʫʨʫʤʙʝʪʦʚʘ // 17 ʘʧʨʝʣʷ 

2019 ʛ.  

4 ʀʥʪʝʨʘʢʪʠʚʥʘʷ ʢʘʨʪʘ Live Cyber Threat Map.  

5 ʆʪʯʝʪ ɼʝʧʘʨʪʘʤʝʥʪʘ ʘʥʘʣʠʟʘ ʠ ʨʘʟʚʠʪʠʷ ɸʆ "ʍʦʣʜʠʥʛ "ɿʝʨʜʝ" çʆʙ 

ʦʧʳʪʝ ʂʠʪʘʷ, ʉʐɸ ʠ ʀʨʘʥʘ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʢʠʙʝʨ ʘʨʤʠʠ ʚ ʵʪʠʭ ʩʪʨʘʥʘʭè. // 27 ʦʢʪʷʙʨʷ 2017 ʛ.  

6 ʆʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ NATO Cooperative Cyber Defence Centre of 

Excellence (NATO CCD COE).  

7 ʂʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʴ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʠ ʥʘʮʠʦʥʘʣʴʥʦʤ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ. // ɸʣʠʷ ɽʩʤʫʭʘʥʦʚʘ ʠ ɸʣʴʬʠʷ פʘʟʠ // 21 ʜʝʢʘʙʨʷ 2016. 

8 ʉʚʝʜʝʥʠʷ ʧʦ ʧʦʜʢʣʶʯʝʥʠʶ ʢ ɽʐɼʀ //ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʪʝʭʥʠʯʝʩʢʘʷ 

ʩʣʫʞʙʘ.  
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ʄʆɼɽʃʖɺɸʅʅʗ ʉʀʉʊɽʄʀ ʈɽɻʋʃʖɺɸʅʅʗ ʊɽʄʇɽʈɸʊʋʈʅʆɻʆ 

ʈɽɾʀʄʋ ɺʆɼʆɻʈɯʁʅʀʍ ʂʆʊʃɯɺ ɺ ɿɸʃɽɾʅʆʉʊɯ ɺɯɼ 

ʊɽʄʇɽʈɸʊʋʈʀ ɼʆɺʂɯʃʃʗ 

 

ʊʽʛʘʨʻʚ ɸʥʘʪʦʣʽʡ ʄʠʭʘʡʣʦʚʠʯ 

ʢ. ʪ. ʥ., ʜʦʮʝʥʪ 

ʂʘʨʧʦʚʠʯ ɯʛʦʨ ʄʠʭʘʡʣʦʚʠʯ 

ʩʪʫʜʝʥʪ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʟʚôʷʟʢʫ 

ʊʽʛʘʨʻʚʘ ʊʝʪʷʥʘ ɻʝʦʨʛʽʾʚʥʘ 

ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ 

ʆʜʝʩʴʢʘ ʜʝʨʞʘʚʥʘ ʘʢʘʜʝʤʽʷ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʘʨʭʽʪʝʢʪʫʨʠ 

ʤ. ʆʜʝʩʘ, ʋʢʨʘʾʥʘ 

 

ɺʚʝʜʝʥʥʷ. ʊʝʥʜʝʥʮʽʷ ʜʦ ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʧʘʣʠʚʘ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʚʦʜʦʛʨʽʡʥʠʭ ʢʦʪʣʽʚ ʚʠʢʣʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ 

ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʥʠʤʠ ʧʨʠ ʨʽʟʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. ʇʨʦʧʦʥʫʻʪʴʩʷ ʩʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʠ ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ 

ʚʠʭʦʜʽ ʢʦʪʣʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʘʣʝʞʥʦ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʘʚʪʦʤʘʪʠʯʥʦ ʟʤʽʥʶʚʘʪʠ ʥʘʣʘʰʪʫʚʘʥʥʷ ʨʝʛʫʣʷʪʦʨʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʤʽʥʠ 

ʧʘʨʘʤʝʪʨʽʚ ʢʦʪʣʫ ʷʢ ʦʙ'ʻʢʪʘ ʢʝʨʫʚʘʥʥʷ. ʇʨʦʚʝʜʝʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʜʣʷ ʦʜʥʽʻʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʢʘʟʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ ʤʦʜʝʣʽ ʜʣʷ ʾʾ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʩʠʩʪʝʤʘʭ ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʥʘ ʚʠʭʦʜʽ ʢʦʪʣʫ. 

ʎʽʣʴ ʨʦʙʦʪʠ. ʊʝʧʣʦʝʥʝʨʛʝʪʠʢʘ ʟʘ ʨʽʚʥʝʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʟʘʡʤʘʻ ʦʜʥʝ ʟ 

ʧʨʦʚʽʜʥʠʭ ʤʽʩʮʴ ʩʝʨʝʜ ʽʥʰʠʭ ʛʘʣʫʟʝʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʇʨʠ ʮʴʦʤʫ ʚʠʨʦʙʣʝʥʥʷ 

ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʫ ʙʫʜʴ-ʷʢʠʡ ʤʦʤʝʥʪ ʯʘʩʫ ʤʘʻ ʚʽʜʧʦʚʽʜʘʪʠ ʟʘʜʘʥʦʤʫ 

ʥʘʚʘʥʪʘʞʝʥʥʶ. ʆʧʪʠʤʽʟʘʮʽʷ ʨʝʞʠʤʫ ʛʦʨʽʥʥʷ ʚ ʪʦʧʢʘʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʢʦʪʣʽʚ 

ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʦʶ. ʎʝ ʩʪʦʩʫʻʪʴʩʷ ʽ ʚʦʜʦʛʨʽʡʥʠʭ ʢʦʪʣʽʚ. ʅʘ ʙʽʣʴʰʦʩʪʽ 

ʚʦʜʦʛʨʽʡʥʠʭ ʢʦʪʣʽʚ ʫ ʢʦʤʫʥʘʣʴʥʽʡ ʪʝʧʣʦʝʥʝʨʛʝʪʠʮʽ ʦʧʪʠʤʽʟʘʮʽʷ ʩʧʘʣʶʚʘʥʥʷ 

ʛʘʟʦʧʦʜʽʙʥʦʛʦ ʧʘʣʠʚʘ ʜʦ ʩʴʦʛʦʜʥʽʰʥʴʦʛʦ ʜʥʷ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʨʽʚʥʽ ʧʽʜʪʨʠʤʢʠ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʛʘʟ/ʧʦʚʽʪʨʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʞʠʤʥʠʭ ʢʘʨʪ. ʆʜʥʘʢ, ʫ ʥʠʭ ʥʝ 

ʧʝʨʝʜʙʘʯʝʥʦ ʟʘʚʜʘʥʥʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʧʣʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 
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ʦʧʘʣʶʚʘʣʴʥʠʭ ʢʦʪʣʽʚ ʟʘ ʟʤʽʥ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʊʦʤʫ 

ʤʝʪʦʶ ʨʦʙʦʪʠ ʻ ʨʦʟʛʣʷʜ ʚʘʨʽʘʥʪʘ ʧʦʙʫʜʦʚʠ ʪʘʢʦʾ ʘʚʪʦʤʘʪʠʯʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ 

ʩʪʝʞʠʪʴ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʟʘʙʝʟʧʝʯʠʪʠ ʥʝʦʙʭʽʜʥʫ ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʜʠ, ʷʢʘ ʧʦʜʘʻʪʴʩʷ ʚ ʩʠʩʪʝʤʫ ʦʧʘʣʝʥʥʷ, 

ʪʦʙʪʦ ʥʘ ʚʠʭʦʜʽ ʢʦʪʣʘ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɹʘʟʫʶʯʠʩʴ ʥʘ ʛʨʘʬʽʢʫ, ʱʦ ʥʘʚʝʜʝʥʦ ʚ [1, ʨʠʩ. 2.9], 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʥʘ ʚʠʭʦʜʽ 

ʚʦʜʦʛʨʽʡʥʦʛʦ ʢʦʪʣʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʪʨʠʤʢʫ ʥʝʦʙʭʽʜʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʟʘʣʝʞʥʦ 

ʚʽʜ ʢʦʣʠʚʘʥʴ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ, ʱʦ ʩʪʝʞʠʪʴ, ʤʘʪʠʤʝ ʥʘʩʪʫʧʥʠʡ 

ʚʠʛʣʷʜ (ʨʠʩ. 1). 
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ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʩʠʩʪʝʤʠ ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʥʘ 

ʚʠʭʦʜʽ ʢʦʪʣʘ 

ɯʥʬʦʨʤʘʮʽʷ ʚʽʜ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʠ ʜʦʚʢʽʣʣʷ ʥʘʜʭʦʜʠʪʴ ʫ ʙʣʦʢ 

ʬʦʨʤʫʚʘʥʥʷ ʛʨʘʬʽʢʘ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ. ʆʩʢʽʣʴʢʠ ʪʝʤʧʝʨʘʪʫʨʘ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʝ ʟʤʽʥʶʻʪʴʩʷ ʤʠʪʪʻʚʦ, ʤʦʞʥʘ ʚʠʙʨʘʪʠ ʢʨʦʢ 

ʛʨʘʬʽʢʘ ʟʘʚʜʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʥʘ ʚʠʭʦʜʽ ʢʦʪʣʘ: ʥʘʧʨʠʢʣʘʜ,  ʚʠʙʨʘʪʠ ʯʝʨʝʟ 

ʢʦʞʥʽ ʜʚʽ ʛʦʜʠʥʠ ʜʣʷ ʜʦʙʦʚʦʛʦ ʨʝʞʠʤʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʻʤʦ 12 ʟʥʘʯʝʥʴ 

ʪʝʤʧʝʨʘʪʫʨʠ, ʱʦ ʟʘʜʘʻʪʴʩʷ. ɺʽʜʦʤʦ, ʱʦ ʫ ʧʨʦʤʠʩʣʦʚʠʭ ʫʤʦʚʘʭ 

ʥʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʻ ʨʝʛʫʣʷʪʦʨʠ ʇɯɼ-ʨʦʜʠʥʠ, ʷʢʽ ʜʦʙʨʝ ʧʨʘʮʶʶʪʴ ʫ ʜʽʘʧʘʟʦʥʽ Ñ 

10...15% ʚʽʜ ʟʘʜʘʥʦʛʦ ʟʥʘʯʝʥʥʷ [2]. ʂʨʽʤ ʪʦʛʦ, ʚʨʘʭʦʚʫʶʯʠ, ʱʦ ʧʘʨʘʤʝʪʨʠ ʢʦʪʣʘ 

ʪʘʢʦʞ ʟʤʽʥʶʶʪʴʩʷ ʟʘ ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ, ʜʣʷ ʢʦʞʥʦʛʦ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 

ʥʝʦʙʭʽʜʥʘ ʱʝ ʥʘʷʚʥʽʩʪʴ ʙʘʥʢʫ ʜʘʥʠʭ ʧʨʦ ʧʘʨʘʤʝʪʨʠ ʢʦʪʣʘ. ʊʝʤʧʝʨʘʪʫʨʘ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʨʦʪʷʛʦʤ ʜʦʙʠ ʚ ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ 

ʜʦ 15 ʽ ʙʽʣʴʰʝ ʛʨʘʜʫʩʽʚ, ʘ ʚ ʨʽʟʥʽ ʤʽʩʷʮʽ ʦʧʘʣʶʚʘʣʴʥʦʛʦ ʩʝʟʦʥʫ ʪʝʤʧʝʨʘʪʫʨʘ 
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ʤʦʞʝ ʥʘʙʫʚʘʪʠ ʟʥʘʯʝʥʥʷ ʚʽʜ +10 Áʉ ʜʦ ʤʽʥʫʩ 25 ʛʨʘʜʫʩʽʚ ʎʝʣʴʩʽʷ. ʋ ʪʘʢʦʤʫ 

ʜʽʘʧʘʟʦʥʽ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʠ ʥʘ ʚʠʭʦʜʽ ʢʦʪʣʘ ʤʘʻ ʟʤʽʥʶʚʘʪʠʩʷ ʚʽʜ 48Áʉ ʜʦ 150Áʉ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʝʦʙʭʽʜʥʦ ʩʬʦʨʤʫʚʘʪʠ ʙʘʥʢ ʜʘʥʠʭ ʽʟ 12 ʛʨʫʧ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʇɯɼ ʨʝʛʫʣʷʪʦʨʽʚ. 

ʆʩʢʽʣʴʢʠ ʨʝʘʣʽʟʘʮʽʷ ʮʠʭ ʟʘʚʜʘʥʴ ʥʝ ʩʪʘʥʦʚʠʪʴ ʩʢʣʘʜʥʦʩʪʽ, ʦʩʥʦʚʥʠʡ ʚʧʣʠʚ 

ʧʨʠʜʽʣʠʤʦ ʧʦʙʫʜʦʚʽ ʤʦʜʝʣʽ ʩʠʩʪʝʤʠ ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʜʣʷ ʦʜʥʦʛʦ 

ʟʘʜʘʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʱʦ ʜʦʨʽʚʥʶʻ 55Áʉ. ʊʘʢ ʷʢ ʧʨʠ ʨʦʙʦʪʽ ʢʦʪʣʘ ʜʣʷ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʛʦʨʽʥʥʷ ʛʘʟʫ ʚ ʪʦʧʮʽ ʥʝʦʙʭʽʜʥʦ ʧʽʜʪʨʠʤʫʚʘʪʠ ʥʘʜʣʠʰʦʢ ʧʦʚʽʪʨʷ 

(ʪʦʙʪʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʦʚʽʪʨʷ-ʛʘʟ ï Ŭ = 1,05 ... 1,1), ʟʘʩʪʦʩʫʻʤʦ ʨʝʛʫʣʷʪʦʨ 

ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʜʣʷ ʧʦʜʘʯʽ ʛʘʟʫ ʪʘ ʧʦʚʽʪʨʷ ʚ ʪʦʧʢʫ ʢʦʪʣʘ [3]. 

ʈʦʟʨʦʙʢʫ ʤʦʜʝʣʽ ʚʠʢʦʥʘʻʤʦ ʫ ʧʨʦʛʨʘʤʥʦʤʫ ʧʘʢʝʪʽ MATLAB-Simulink 

(ʨʠʩ. 2). 

 

ʈʠʩ.2. ʄʦʜʝʣʴ ʩʠʩʪʝʤʠ ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʥʘ ʚʠʭʦʜʽ ʢʦʪʣʘ 

ʄʦʜʝʣʴ ʢʦʪʣʘ ʷʢ ʦʙ'ʻʢʪʘ ʫʧʨʘʚʣʽʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʘʥʘʣʫ ʧʦʜʘʯʽ ʛʘʟʫ ʪʘ 

ʧʦʚʽʪʨʷ ʚ ʧʘʣʴʥʠʢ, ʧʘʣʴʥʠʢʘ, ʪʦʧʢʠ ʢʦʪʣʘ ʽ ʙʘʨʘʙʘʥʘ ʢʦʪʣʘ. ʈʝʛʫʣʷʪʦʨ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʛʘʟ ï ʧʦʚʽʪʨʷ ʨʝʘʣʽʟʦʚʘʥʦ ʟʘ ʪʠʧʦʚʦʶ ʩʭʝʤʦʶ [4]. ɼʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʨʝʛʫʣʶʚʘʥʥʷ ʨʝʛʫʣʷʪʦʨ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʦʭʦʧʣʝʥʠʡ 

ʟʘʛʘʣʴʥʠʤ ʟʚʦʨʦʪʥʠʤ ʟʚ'ʷʟʢʦʤ ʟ ʚʠʭʦʜʦʤ ʢʦʪʣʘ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʩʷ ʩʠʩʪʝʤʘ 

ʨʝʛʫʣʶʚʘʥʥʷ ʻ ʢʘʩʢʘʜʥʦʶ ʩʠʩʪʝʤʦʶ. ʈʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ 

ʩʠʩʪʝʤʘ ʩʧʨʘʚʣʷʻʪʴʩʷ ʽʟ ʟʘʚʜʘʥʥʷʤ ʧʨʦʪʷʛʦʤ ʧʽʚʪʦʨʠ ʛʦʜʠʥʠ, ʱʦ ʻ ʮʽʣʢʦʤ 

ʧʨʠʡʥʷʪʥʠʤ ʜʣʷ ʩʠʩʪʝʤ ʦʧʘʣʝʥʥʷ. 

ɺʠʩʥʦʚʢʠ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʩʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ, ʱʦ ʩʪʝʞʠʪʴ, 

ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʘ ʥʘ ʧʨʦʤʠʩʣʦʚʠʭ ʣʦʛʽʯʥʠʭ ʢʦʥʪʨʦʣʝʨʘʭ. ɹʘʥʢʠ ʜʘʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʨʝʛʫʣʷʪʦʨʽʚ ʜʣʷ ʨʽʟʥʠʭ ʟʥʘʯʝʥʴ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʽ ʨʝʞʠʤʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʢʦʪʣʘ ʤʦʞʫʪʴ ʙʫʪʠ ʦʪʨʠʤʘʥʽ ʧʨʠ 
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ʚʠʢʦʨʠʩʪʘʥʥʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ. ʇʦʜʽʙʥʽ ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʷʪʴ 

ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʛʘʟʫ ʪʘ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʢʦʪʝʣʴʥʦʾ ʫʩʪʘʥʦʚʢʠ, ʘ ʪʘʢʦʞ 

ʫʥʝʤʦʞʣʠʚʠʪʠ ʚʧʣʠʚ ʣʶʜʩʴʢʦʛʦ ʬʘʢʪʦʨʘ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʧʘʣʶʚʘʣʴʥʠʭ 

ʢʦʪʣʽʚ. 
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ʋɼʂ 664.859 

ʇʆʂɸɿʅʀʂʀ ʗʂʆʉʊɯ ʗɻɯɼʅʆ-ʇʃʆɼʆɺʆɻʆ ʄʋʉʋ 

ɿ ɺʀʂʆʈʀʉʊɸʅʅʗʄ ʉʋʉʇɽʅɿɯʁʅʆɰ ʅɸʅʆɼʆɹɸɺʂʀ 

 

ʎʠʭʘʥʦʚʩʢɹʘ ɯʨʠʥʘ ɺʘʩʠʣʽʚʥʘ, 

ʜ. ʪ. ʥ., ʧʨʦʬʝʩʦʨ 

ʋʢʨʘʾʥʩʴʢʘ ʥ̔ʞʝʥʝʨʥʦ-ʧʝʜʘʛʦʛʽʯʥʘ ʘʢʘʜʝʤʽʷ, 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

ʄʠʥʢʘ ɸʣʝʚʪʠʥʘ ʆʣʝʛʽʚʥʘ, 

ʩʪʫʜʝʥʪʢʘ 

ʋʢʨʘʾʥʩʴʢʘ ʽʥʞʝʥʝʨʥʦ-ʧʝʜʘʛʦʛʽʯʥʘ ʘʢʘʜʝʤʽʷ, 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

ɻʦʥʪʘʨ ʊʝʪʷʥʘ ɹʦʨʠʩʽʚʥʘ, 

ʢ. ʪ. ʥ., ʩʪ. ʚʠʢʣ. 

ʋʢʨʘʾʥʩʴʢʘ ʥ̔ʞʝʥʝʨʥʦ-ʧʝʜʘʛʦʛʽʯʥʘ ʘʢʘʜʝʤʽʷ, 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

ɸʣʝʢʩʘʥʜʨʦʚ ʆʣʝʢʩʘʥʜʨ ɺʘʣʝʥʪʠʥʦʚʠʯ, 

ʢ. ʭ. ʥ., ʩʪ.ʜʦʮʝʥʪ. 

ʋʢʨʘʾʥʩʴʢʘ ʥ̔ʞʝʥʝʨʥʦ-ʧʝʜʘʛʦʛʽʯʥʘ ʘʢʘʜʝʤʽʷ, 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʚʝʜʝʥʥʷ ʩʫʩʧʝʥʟʽʡʥʦʾ ʥʘʥʦʜʦʙʘʚʢʠ ʫ 

ʢʽʣʴʢʦʩʪʽ 0,10%; 0,15%; 0,20% ʚʽʜ ʤʘʩʠ ʨʝʮʝʧʪʫʨʥʦʾ ʩʫʤʽʰʽ ʩʧʨʠʷʻ (ʧʦʨʽʚʥʷʥʦ ʟ 

ʢʦʥʪʨʦʣʝʤ): ʟʤʝʥʰʝʥʥʶ ʛʫʩʪʠʥʠ ʥʘ (29Ñ3) ʢʛ/ʤ3; ʟʙʽʣʴʰʝʥʥʶ ʧʦʨʠʩʪʦʩʪʽ ʚ  

(1,3ï1,39) ʨʘʟʠ, ʣʫʞʥʦʩʪʽ ʚ (1,2Ñ0,02) ʨʘʟʠ ʪʘ ʧʽʥʦʫʪʚʦʨʶʚʘʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ʚ 

(1,25ï1,42) ʨʘʟʠ ʟʙʠʪʦʾ ʤʘʩʠ ʤʫʩʫ. ʇʨʠ ʮʴʦʤʫ ʩʪʽʡʢʽʩʪʴ ʧʽʥʠ ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘ 

(1,2ï1,4)% ʪʘ ʚ ʫʩʽʭ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʘʭ ʩʪʘʥʦʚʠʪʴ ʥʘ ʨʽʚʥʽ (99Ñ1)% ʥʘ ʧʨʦʪʷʟʽ 

ʚʩʴʦʛʦ ʪʝʨʤʽʥʫ ʟʙʝʨʽʛʘʥʥʷ (60 ʭʚʠʣʠʥ). ɺʠʟʥʘʯʝʥʦ ʨʘʮʽʦʥʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ 

ʩʫʩʧʝʥʟʽʡʥʦʾ ʥʘʥʦʜʦʙʘʚʢʠ, ʱʦ ʩʪʘʥʦʚʠʪʴ 0,15% ʚʽʜ ʤʘʩʠ  ʨʝʮʝʧʪʫʨʥʦʾ ʩʫʤʽʰʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʷʛʽʜʥʦ-ʧʣʦʜʦʚʠʡ ʤʫʩ, ʩʫʩʧʝʥʟʽʡʥʘ ʥʘʥʦʜʦʙʘʚʢʘ, 

ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ. 

 

ʉʝʨʝʜ ʰʠʨʦʢʦʛʦ ʘʩʦʨʪʠʤʝʥʪʫ ʜʝʩʝʨʪʥʦʾ ʧʨʦʜʫʢʮʽʾ ʦʩʦʙʣʠʚʠʤ ʧʦʧʠʪʦʤ ʫ 

ʩʧʦʞʠʚʘʯʽʚ ʢʦʨʠʩʪʫʻʪʴʩʷ ʟʙʠʪʘ ʜʝʩʝʨʪʥʘ ʧʨʦʜʫʢʮʽʷ: ʤʫʩʠ, ʩʘʤʙʫʢʠ, ʩʤʫʟʽ ʪʦʱʦ. 
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ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʧʨʦʚʦʜʷʪʴʩʷ ʯʠʩʣʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʧʦʰʫʢʫ ʥʦʚʠʭ ʧʽʥʦ- ʽ 

ʩʪʨʫʢʪʫʨʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʪʘ ʩʪʘʙʽʣʽʟʫʚʘʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʥʝʚʠʩʦʢʦʾ 

ʩʦʙʽʚʘʨʪʦʩʪʽ, ʱʦ ʧʦʣʽʧʰʫʶʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ, ʩʪʨʫʢʪʫʨʥʦ-

ʤʝʭʘʥʽʯʥʽ, ʬʽʟʠʢʦ-ʭʤ̔ʽʯʥʽ ʽ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʟʙʠʪʦʾ ʜʝʩʝʨʪʥʦʾ 

ʧʨʦʜʫʢʮʽʾ [1, ʩ. 24; 2, ʩ. 61]. ɿ ʤʝʪʦʶ ʬʦʨʤʫʚʘʥʥʷ ʽ ʩʪʘʙʽʣʽʟʘʮʽʾ ʟʙʠʪʦʾ ʩʪʨʫʢʪʫʨʠ 

ʷʛʽʜʥʦ-ʧʣʦʜʦʚʦʛʦ ʤʫʩʫ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʩʫʩʧʝʥʟʽʡʥʫ ʥʘʥʦʜʦʙʘʚʢʫ ʥʘ ʦʩʥʦʚʽ 

ʧʦʜʚʽʡʥʦʛʦ ʦʢʩʠʜʫ ʬʝʨʫʤʫ FeOĿFe2O3 [3, ʩ.51]. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʚʝʜʝʥʥʷ 

ʩʫʩʧʝʥʟʽʡʥʦʾ ʥʘʥʦʜʦʙʘʚʢʠ (ʉʅɼ) ʫ ʢʽʣʴʢʦʩʪʽ (0,10; 0,15; 0,20) % ʚʽʜ ʤʘʩʠ 

ʨʝʮʝʧʪʫʨʥʦʾ ʩʫʤʽʰʽ ʩʧʨʠʷʻ: ʟʤʝʥʰʝʥʥʶ ʛʫʩʪʠʥʠ ʥʘ (29Ñ3) ʢʛ/ʤ3 ʪʘ ʟʙʽʣʴʰʝʥʥʶ 

ʧʦʨʠʩʪʦʩʪʽ ʚ (1,3ï1,39) ʨʘʟʠ ʽ ʣʫʞʥʦʩʪʽ ʚ (1,2Ñ0,02) ʨʘʟʠ ʟʙʠʪʦʾ ʩʠʩʪʝʤʠ ʤʫʩʫ 

ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ (ʪʘʙʣ.1). 

ʊʘʙʣʠʮʷ 1 

ɿʘʣʝʞʥʽʩʪʴ ʛʫʩʪʠʥʠ,  ʘʢʪʠʚʥʦʾ ʢʠʩʣʦʪʥʦʩʪʽ ʪʘ ʧʦʨʠʩʪʦʩʪʽ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ 

ʤʫʩʫ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʩʫʩʧʝʥʟʽʡʥʦʾ ʥʘʥʦʜʦʙʘʚʢʠ (ʉʅɼ) 

ʅʘʡʤʝʥʫʚʘʥʥʷ 

ʧʦʢʘʟʥʠʢʘ 

ɼʦʩʣʽʜʥʽ ʟʨʘʟʢʠ ʷʛʽʜʥʦ-ʧʣʦʜʦʚʦʛʦ ʤʫʩʫ 

ɿʨʘʟʦʢ 1 ï 

ʢʦʥʪʨʦʣʴ 

ɿʨʘʟʦʢ 2 ï 

ʟ 0,1% ʉʅɼ 

ɿʨʘʟʦʢ 3 ï 

ʟ 0,15% ʉʅɼ 

ɿʨʘʟʦʢ 4 ï 

ʟ 0,2% ʉʅɼ 

ɻʫʩʪʠʥʘ, ʢʛ/ʤ3 610Ñ5 585Ñ4 580Ñ4 578Ñ4 

ɸʢʪʠʚʥʘ 

ʢʠʩʣʦʪʥʽʩʪʴ, 

ʦʜ.ʨʅ   

7,27Ñ0,02 7,32Ñ0,02 7,33Ñ0,02 7,335Ñ0,02 

ʇʦʨʠʩʪʽʩʪʴ, % 44Ñ2 57Ñ2 60Ñ3 60,5Ñ3 

ɿʤʝʥʰʝʥʥʷ ʛʫʩʪʠʥʠ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʟʙʽʣʴʰʝʥʥʷʤ ʜʠʩʧʝʨʩʥʦʩʪʽ ʟʙʠʪʦʾ 

ʤʘʩʠ ʤʫʩʫ, ʘ ʚ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʫʤʫʻʤʦ ʧʨʦʜʫʢʪ ʟ ʧʦʣʽʧʰʝʥʦʶ ʢʦʥʩʠʩʪʝʥʮʽʻʶ ʪʘ 

ʪʝʢʩʪʫʨʦʶ (ʨʠʩ. 1). 

 

ʘ                                      ʙ 

ʈʠʩ. 1. ɼʦʩʣʽʜʥʽ ʟʨʘʟʢʠ ʷʛʽʜʥʦ-ʧʣʦʜʦʚʦʛʦ ʤʫʩʫ: 

ʘ ï ʟʨʘʟʦʢ 1 ï ʢʦʥʪʨʦʣʴ; ʙ ï ʟʨʘʟʦʢ 3 ï ʟ 0,15% ʉʅɼ 
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ʗʢ ʚʠʜʥʦ ʟ ʨʠʩ. 1 ʟʨʘʟʦʢ ʤʫʩʫ ʟ 0,15% ʉʅɼ ï ʙʝʟ ʚʽʜʰʘʨʦʚʫʚʘʥʥʷ ʚʦʣʦʛʠ ʫ 

ʤʘʩʽ  ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʨʘʟʢʘ, ʽ ʚ ʛʦʪʦʚʦʤʫ ʚʠʛʣʷʜʽ ʦʪʨʠʤʘʣʠ 

ʧʨʦʜʫʢʪ ʟ ʦʜʥʦʨʽʜʥʦʶ ʢʦʥʩʠʩʪʝʥʮʽʻʶ ʪʘ ʜʨʽʙʥʦʧʦʨʠʩʪʦʶ ʪʝʢʩʪʫʨʦʶ. 

ɿʙʽʣʴʰʝʥʥʷ ʧʦʨʠʩʪʦʩʪʽ ʚ (1,3ï1,39) ʨʘʟʠ  ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʪʝ, ʱʦ ʜʦʩʣʽʜʥʽ ʟʨʘʟʢʠ ʟʙʠʪʦʛʦ ʜʝʩʝʨʪʫ ï ʷʛʽʜʥʦ-ʧʣʦʜʦʚʦʛʦ ʤʫʩʫ ʟ ʜʦʜʘʚʘʥʥʷʤ 

ʩʫʩʧʝʥʟʽʡʥʦʾ ʥʘʥʦʜʦʙʘʚʢʠ ʤʘʶʪʴ ʙʽʣʴʰʫ ʜʠʩʧʝʨʩʥʽʩʪʴ ʪʘ ʻ ʙʽʣʴʰ ʩʪʽʡʢʠʤʠ ʜʦ 

ʨʫʡʥʫʚʘʥʥʷ. ɸ ʩʘʤʝ ʮʝ ʥʘʜʘʻ ʜʝʩʝʨʪʘʤ ʣʝʛʢʫ ʪʘ ʥʽʞʥʫ ʟʙʠʪʫ ʩʪʨʫʢʪʫʨʫ. ʎʝʡ 

ʧʦʟʠʪʠʚʥʠʡ ʝʬʝʢʪ ʧʦʚôʷʟʘʥʠʡ ʟʽ ʬʦʨʤʫʚʘʥʥʷʤ ʪʘ ʩʪʘʙʽʣʽʟʘʮʽʻʶ ʧʨʦʩʪʦʨʦʚʦʛʦ 

ʢʘʨʢʘʩʫ ʚʥʘʩʣʽʜʦʢ Fe3O4-NPs-ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʦʫʪʚʦʨʝʥʥʷ (ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʦʣʝʢʫʣʷʨʥʠʭ ʪʘ ʤʽʞʤʦʣʝʢʫʣʷʨʥʠʭ ʟʚôʷʟʢʽʚ). 

ɿʙʽʣʴʰʝʥʥʷ ʣʫʞʥʦʩʪʽ ʧʽʥʥʦʾ ʩʠʩʪʝʤʠ ʤʫʩʫ ʥʘ (0,16ï0,205) ʦʜ.ʨʅ 

(ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ) ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʘʤʬʦʪʝʨʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʢʘʪʽʦʥʽʚ 

Fe2+ ʪʘ Fe3+ ʉʅɼ [4, 43]. 

ɸ ʩʘʤʝ ʮʝ ʧʦʣʽʧʰʫʻ ʩʧʦʞʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʷʛʽʜʥʦ-ʧʣʦʜʦʚʦʛʦ ʤʫʩʫ ʟ 

ʚʥʝʩʝʥʥʷʤ ʩʫʩʧʝʥʟʽʡʥʦʾ ʥʘʥʦʜʦʙʘʚʢʠ (ʉʅɼ). ʂʦʨʠʩʪʴ ʣʫʞʥʠʭ ʨʝʯʦʚʠʥ ʧʦʣʷʛʘʻ 

ʚ ʾʭ ʟʜʘʪʥʦʩʪʽ ʥʝʡʪʨʘʣʽʟʫʚʘʪʠ ʣʠʥhʶ ʢʠʩʣʦʪʥʽʩʪʴ ʚ ʦʨʛʘʥʽʟʤʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʛʫʩʪʠʥʠ, ʧʦʨʠʩʪʦʩʪʽ ʡ ʘʢʪʠʚʥʦʾ ʢʠʩʣʦʪʥʦʩʪʽ 

ʧʦʢʘʟʘʣʠ, ʱʦ ʨʘʮʽʦʥʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʩʫʩʧʝʥʟʽʡʥʦʾ ʥʘʥʦʜʦʙʘʚʢʠ (ʉʅɼ) ʩʪʘʥʦʚʠʪʴ 

0,15% ʚʽʜ ʤʘʩʠ ʨʝʮʝʧʪʫʨʥʦʾ ʩʫʤʽʰʽ. 

ɼʦʚʝʜʝʥʦ, ʱʦ ʚʚʝʜʝʥʥʷ ʩʫʩʧʝʥʟʽʡʥʦʾ ʥʘʥʦʜʦʙʘʚʢʠ (ʉʅɼ) ʚ ʨʝʮʝʧʪʫʨʫ 

ʷʛʽʜʥʦ-ʧʣʦʜʦʚʦʛʦ ʤʫʩʫ ʟʙʽʣʴʰʫʻ ʧʽʥʦʫʪʚʦʨʶʚʘʣʴʥʫ ʟʜʘʪʥʽʩʪʴ (ʇɿ) ʚ (1,25ï1,42) 

ʨʘʟʠ ʟʙʠʪʦʾ ʤʘʩʠ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ; ʧʽʥʦʩʪʽʡʢʽʩʪʴ (ʩʪʽʡʢʽʩʪʴ ʧʽʥʠ ï ʇʉ) ʚ 

ʫʩʽʭ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʘʭ ʩʪʘʥʦʚʠʪʴ ʥʘ ʨʽʚʥʽ (99Ñ1)% (ʨʠʩ.2).  

ʇʨʠ ʮʴʦʤʫ, ʚʚʝʜʝʥʥʷ ʩʫʩʧʝʥʟʽʡʥʦʾ ʥʘʥʦʜʦʙʘʚʢʠ (ʉʅɼ) ʚ ʢʽʣʴʢʦʩʪʽ (0,1ï

0,2)% ʟʙʽʣʴʰʫʻ ʩʪʽʡʢʽʩʪʴ ʧʽʥʠ (ʉʇ) ʟʙʠʪʦʾ ʤʘʩʠ ʩʘʤʙʫʢʫ ʥʘ (1,2ï1,4)% ʥʘ 

ʧʨʦʪʷʟʽ ʚʩʴʦʛʦ ʪʝʨʤʽʥʫ ʟʙʝʨʽʛʘʥʥʷ ï 60 ʭʚʠʣʠʥ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. 

ʇʽʜʚʠʱʝʥʥʷ ʟʙʠʪʦʩʪʽ ʜʝʩʝʨʪʫ ï ʷʛʽʜʥʦ-ʧʣʦʜʦʚʦʛʦ ʤʫʩʫ ʽ ʩʪʘʙʽʣʽʟʘʮʽʷ ʡʦʛʦ 

ʧʽʥʥʦʾ ʩʪʨʫʢʪʫʨʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʬʦʨʤʫʚʘʥʥʷ ʩʪʽʡʢʦʛʦ ʧʨʦʩʪʦʨʦʚʦʛʦ 

ʢʘʨʢʘʩʫ ʥʘ ʧʨʦʪʷʟʽ ʫʩʴʦʛʦ ʪʝʨʤʽʥʫ ʟʙʝʨʽʛʘʥʥʷ [3, ʩ. 50; 4, 42]. 
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ʘ                                                  ʙ 

ʈʠʩ.2. ʇʽʥʦʫʪʚʦʨʶʚʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ, ʇɿ (ʘ) ʪʘ ʩʪʽʡʢʽʩʪʴ ʧʽʥʠ, ʉʇ (ʙ) 

ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʤʫʩʫ ʟ ʨʽʟʥʦʶ ʤʘʩʦʚʦʶ ʯʘʩʪʢʦʶ ʉʅɼ (ʚ %): 1 ï ʟʨʘʟʦʢ 1 ï 

ʢʦʥʪʨʦʣʴ; 2 ï ʟʨʘʟʦʢ 2 ï ʟ 0,1; 3 ï ʟʨʘʟʦʢ 3 ï ʟ 0,15; 4 ï ʟʨʘʟʦʢ 4 ï ʟ 0,2 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʩʧʝʥʟʽʡʥʦʾ ʥʘʥʦʜʦʙʘʚʢʠ (ʉʅɼ) ʜʦʟʚʦʣʷʻ 

ʦʪʨʠʤʘʪʠ ʧʠʰʥʫ ʧʽʥʫ, ʥʽʞʥʫ ʤʘʩʫ ʤʫʩʫ; ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʽʩʪʴ ʧʦʣʽʬʘʟʥʦʾ 

ʩʪʨʫʢʪʫʨʠ ʟʙʠʪʦʛʦ ʜʝʩʝʨʪʫ ʧʨʦʪʷʛʦʤ ʟʙʝʨʽʛʘʥʥʷ, ʪʦʙʪʦ ʧʦʢʨʘʱʫʻ ʡʦʛʦ 

ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʪʘ ʩʧʦʞʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. 
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ʢ. ʪ. ʥ., ʩʪ. ʚʠʢʣ. 

ʋʢʨʘʾʥʩʴʢʘ ʥ̔ʞʝʥʝʨʥʦ-ʧʝʜʘʛʦʛʽʯʥʘ 

ʘʢʘʜʝʤʽʷ, ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

ɻʫʜʫʤʘʢ ʆʣʝʢʩʘʥʜʨ ʉʝʨʛʽʡʦʚʠʯ, 

ʩʪʫʜʝʥʪ 

ʋʢʨʘʾʥʩʴʢʘ ʽʥʞʝʥʝʨʥʦ-ʧʝʜʘʛʦʛʽʯʥʘ 

ʘʢʘʜʝʤʽʷ, ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ɺʩʪʘʥʦʚʣʝʥʦ ʚʧʣʠʚ ʩʫʩʧʝʥʟʽʡʥʦʾ ʥʘʥʦʜʦʙʘʚʢʠ ʥʘ ʧʦʢʘʟʥʠʢʠ 

ʷʢʦʩʪʽ ʜʝʩʝʨʪʫ ʟʽ ʩʠʨʫ ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ ʪʘ ʙʽʣʦ-ʨʦʞʝʚʦʛʦ ʟʝʬʽʨʫ (ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʱʽʣʴʥʽʩʪʴ, ʤʝʭʘʥʽʯʥʘ ʤʽʮʥʽʩʪʴ, ʝʬʝʢʪʠʚʥʘ ʚôʷʟʢʽʩʪʴ, ʩʪʫʧʽʥʴ 

ʟʙʠʪʦʩʪʽ ʪʘ ʢʽʥʝʪʠʢʘ ʦʙôʻʤʫ ʫ ʧʨʦʮʝʩʽ ʟʙʝʨʽʛʘʥʥʷ). ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʚʝʜʝʥʥʷ 

ʩʫʩʧʝʥʟʽʡʥʦʾ ʥʘʥʦʜʦʙʘʚʢʠ ʫ ʜʦʩʣʽʜʥʽ ʟʨʘʟʢʠ ʩʠʨʢʦʚʠʭ ʜʝʩʝʨʪʽʚ ʪʘ ʟʝʬʽʨʫ ʫ 

ʢʽʣʴʢʦʩʪʽ ʚʽʜ 0,1% ʜʦ 0,2% ʜʦ ʤʘʩʠ ʨʝʮʝʧʪʫʨʥʦʾ ʩʫʤʽʰʽ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ 

ʧʦʢʨʘʱʫʻ ʩʪʨʫʢʪʫʨʫ, ʢʦʥʩʠʩʪʝʥʮʽʶ ʪʘ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʟʙʠʪʦʾ ʧʨʦʜʫʢʮʽʾ. 

ɺʠʟʥʘʯʝʥʦ ʨʘʮʽʦʥʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʩʫʩʧʝʥʟʽʡʥʦʾ ʥʘʥʦʜʦʙʘʚʢʠ, ʱʦ ʩʪʘʥʦʚʠʪʴ 

0,15% ʚʽʜ ʤʘʩʠ ʨʝʮʝʧʪʫʨʥʦʾ ʩʫʤʽʰʽ. ɺʠʟʥʘʯʝʥʦ ʧʝʨʩʧʝʢʪʠʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʫʩʧʝʥʟʽʡʥʦʾ ʥʘʥʦʜʦʙʘʚʢʠ ʷʢ ʧʦʢʨʘʱʫʚʘʯʘ ʪʘ ʩʪʘʙʽʣʽʟʘʪʦʨʘ ʧʦʣʽʬʘʟʥʠʭ 

ʧʽʥʦʧʦʜʽʙʥʠʭ ʩʪʨʫʢʪʫʨ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʠʨʢʦʚʠʡ ʜʝʩʝʨʪ, ʟʝʬʽʨ, ʩʫʩʧʝʥʟʽʡʥʘ ʥʘʥʦʜʦʙʘʚʢʘ, 



322 

ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ. 

 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʠʭ ʩʧʦʞʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʟʙʠʪʦʾ ʢʦʥʜʠʪʝʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʫʚʘʪʠ 

ʥʠʟʢʫ ʧʠʪʘʥʴ, ʧʦʚôʷʟʘʥʠʭ ʟʽ ʩʪʘʙʽʣʽʟʘʮʽʻʶ ʧʦʣʽʬʘʟʥʦʾ ʩʪʨʫʢʪʫʨʠ ʪʘ ʟʙʝʨʝʞʝʥʥʷʤ 

ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʧʽʜ ʯʘʩ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʭʘʨʯʦʚʠʭ 

ʥʘʥʦʜʦʙʘʚʦʢ ʫ ʪʝʭʥʦʣʦʛʽʾ ʟʙʠʪʠʭ ʢʦʥʜʠʪʝʨʩʴʢʠʭ ʚʠʨʦʙʽʚ ʻ ʥʦʚʠʤ ʪʘ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʦʙʣʝʤʘ ʩʪʘʙʽʣʽʟʘʮʽʾ ʧʦʣʽʬʘʟʥʦʾ 

ʩʪʨʫʢʪʫʨʠ ʟʙʠʪʠʭ ʢʦʥʜʠʪʝʨʩʴʢʠʭ ʚʠʨʦʙʽʚ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʾʭʥʴʦʾ ʷʢʦʩʪʽ 

ʚʠʨʽʰʫʻʪʴʩʷ ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʩʧʝʥʟʽʡʥʦʾ ʥʘʥʦʜʦʙʘʚʢʠ (ʥʘ ʦʩʥʦʚʽ 

ʧʦʜʚʽʡʥʦʛʦ ʦʢʩʠʜʫ ʬʝʨʫʤʫ FeOĿFe2O3), ʷʢʘ ʷʚʣʷʻ ʩʦʙʦʶ ʫʣʴʪʨʘʪʦʥʢʠʡ ʧʦʨʦʰʦʢ 

ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʘʙʦ ʯʦʨʥʦʛʦ ʢʦʣʴʦʨʫ ʟ ʨʦʟʤʽʨʦʤ ʯʘʩʪʠʥʦʢ (70-80) ʥʤ, ʟ 

ʚʝʣʠʢʦʶ ʧʠʪʦʤʦʶ ʧʦʚʝʨʭʥʝʶ; ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʤʠ, ʙʘʢʪʝʨʽʦʩʪʘʪʠʯʥʠʤʠ, 

ʩʦʨʙʮʽʡʥʠʤʠ, ʢʦʤʧʣʝʢʩʦʫʪʚʦʨʶʚʘʣʴʥʠʤʠ, ʩʪʘʙʽʣʽʟʫʚʘʣʴʥʠʤʠ, 

ʝʤʫʣʴʛʫʚʘʣʴʥʠʤʠ, ʚʦʜʦ- ʪʘ ʞʠʨʦʫʪʨʠʤʫʚʘʣʴʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ [1, ʩ.33; 2, 

ʩ.51]. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʤʦʜʝʣʴʥʽ ʩʠʨʢʦʚʽ ʪʘ 

ʟʝʬʽʨʥʽ ʤʘʩʠ ʟ ʤʘʩʦʚʦʶ ʯʘʩʪʢʦʶ ʩʫʩʧʝʥʟʽʡʥʦʾ ʥʘʥʦʜʦʙʘʚʢʠ 0,10%, 0,15%, 0,20% 

ʜʦ ʤʘʩʠ ʨʝʮʝʧʪʫʨʥʦʾ ʩʫʤʽʰʽ. ʉʫʩʧʝʥʟʽʡʥʫ ʥʘʥʦʜʦʙʘʚʢʫ (ʉʅɼ) ʚʚʦʜʠʣʠ ʫ 

ʚʠʛʣʷʜʽ: 1) ʞʠʨʦʚʦʾ ʩʫʩʧʝʥʟʽʾ (ʩʠʨʢʦʚʽ ʜʝʩʝʨʪʠ) ʧʨʠ ʧʝʨʝʤʽʰʫʚʘʥʥʽ ʩʠʨʫ 

ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ ʚ ʢʽʣʴʢʦʩʪʽ 0,2 ʛ; 0,3ʛ; 0,4 ʛ ʥʘ 100 ʛ ʨʝʮʝʧʪʫʨʥʦʾ ʩʫʤʽʰʽ, ʱʦ 

ʩʪʘʥʦʚʠʪʴ 0% (ʢʦʥʪʨʦʣʴ ï ʟʨʘʟʦʢ 1); 0,10% (ʟʨʘʟʦʢ 2); 0,15% (ʟʨʘʟʦʢ 3); 0,20% 

(ʟʨʘʟʦʢ 4) ʉʅɼ; 2) ʚʦʜʥʦʾ ʩʫʩʧʝʥʟʽʾ ʥʘ ʦʩʥʦʚʽ 5% ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ 

ʛʝʣʝʫʪʚʦʨʶʚʘʯʘ ï ʘʛʘʨʫ ʘʙʦ ʧʝʢʪʠʥʫ (ʚ ʟʝʬʽʨʥʽ ʚʠʨʦʙʠ) ʥʘ ʝʪʘʧʽ ʥʘʙʫʭʘʥʥʷ-

ʨʦʟʯʠʥʝʥʥʷ ʛʝʣʝʫʪʚʦʨʶʚʘʯʘ ʚ ʢʽʣʴʢʦʩʪʽ 20,0 ʛ; 30,0 ʛ; 40,0 ʛ ʥʘ 1000,0 ʛ 

ʨʝʮʝʧʪʫʨʥʦʾ ʩʫʤʽʰʽ, ʱʦ ʩʪʘʥʦʚʠʪʴ 0% (ʢʦʥʪʨʦʣʴ ï ʟʨʘʟʦʢ 1); 0,10% (ʟʨʘʟʦʢ 2); 

0,15% (ʟʨʘʟʦʢ 3); 0,20% (ʟʨʘʟʦʢ 4) ʉʅɼ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ (ʟʘ 5-ʪʠ ʙʘʣʴʥʦʶ ʰʢʘʣʦʶ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʽʚ ʚʘʛʦʤʦʩʪʽ ʢʦʞʥʦʛʦ ʧʦʢʘʟʥʠʢʘ), ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ 

(ʟʘʛʘʣʴʥʦʾ ʢʠʩʣʦʪʥʦʩʪʽ, ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ ʚʦʣʦʛʠ, ʱʽʣʴʥʦʩʪʽ), ʩʪʨʫʢʪʫʨʥʦ-
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ʤʝʭʘʥʽʯʥʠʭ (ʝʬʝʢʪʠʚʥʦʾ ʚôʷʟʢʦʩʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʪʘʮʽʡʥʦʛʦ ʚʽʩʢʦʟʠʤʝʪʨʘ 

ʈʝʦʪʝʩʪ-2, ʤʝʭʘʥʽʯʥʦʾ ʤʽʮʥʦʩʪʽ ʪʘ ʛʨʘʥʠʯʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ ʟʩʫʚʫ ï ʥʘ 

ʧʝʥʝʪʨʦʤʝʪʨʽ ɸʈ-4/1, ʤʽʢʨʦʩʪʨʫʢʪʫʨʠ ʟʙʠʚʥʦʾ ʤʘʩʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʽʢʨʦʩʢʦʧʘ) 

ʧʦʢʘʟʥʠʢʽʚ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʽ ʪʘ ʩʪʘʥʜʘʨʪʥʽ ʤʝʪʦʜʠʢʠ [3, ʩ. 

172; 4, ʩ.191]. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʚʝʨʭʥʝʚʘ ʘʢʪʠʚʥʽʩʪʴ 

ʥʘʥʦʯʘʩʪʦʢ ʉʅɼ ʪʘ ʾʭ ʟʜʘʪʥʽʩʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʩʦʣʴʚʘʪʦʢʦʤʧʣʝʢʩʽʚ ʟ ʤʦʣʝʢʫʣʘʤʠ 

ʙʽʣʢʽʚ ʧʦʢʨʘʱʫʻ ʢʦʥʩʠʩʪʝʥʮʽʶ ʪʘ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʩʠʨʢʦʚʦʛʦ ʜʝʩʝʨʪʫ, ʱʦ 

ʚʠʜʥʦ ʟ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (ʨʠʩ. 1). 

 

ʈʠʩ. 1. ʆʨʛʘʥʦʣʝʧʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʩʠʨʢʦʚʦʛʦ ʜʝʩʝʨʪʫ 

ɺʚʝʜʝʥʥʷ ʉʅɼ ʚ ʨʝʮʝʧʪʫʨʫ ʩʠʨʢʦʚʦʛʦ ʜʝʩʝʨʪʫ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʘʪʥʶ 

ʩʪʽʡʢʽʩʪʴ ʚʠʨʦʙʫ, ʱʦ ʚʠʜʥʦ ʧʦ ʚʫʟʴʢʽʡ ʢʨʠʚʽʡ ʨʦʟʧʦʜʽʣʫ ʜʽʘʤʝʪʨʽʚ ʧʫʭʠʨʮʽʚ 

ʧʦʚʽʪʨʷ (ʨʠʩ. 2). 

 

ʈʠʩ. 2. ʈʦʟʧʦʜʽʣ ʧʫʭʠʨʮʽʚ ʧʦʚʽʪʨʷ ʟʘ ʜʽʘʤʝʪʨʦʤ ʫ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʘʭ 

ʩʠʨʢʦʚʦʛʦ ʜʝʩʝʨʪʫ 

ɺʫʟʴʢʠʡ ʨʦʟʧʦʜʽʣ ʧʫʭʠʨʮʽʚ ʧʦʚʽʪʨʷ ʟʘ ʜʽʘʤʝʪʨʦʤ ʩʧʨʠʷʻ ʩʪʘʙʽʣʽʟʘʮʽʾ 

ʧʽʥʥʦʾ ʩʪʨʫʢʪʫʨʠ ʩʠʨʢʦʚʦʛʦ ʜʝʩʝʨʪʫ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʢʦʤʧʣʝʩʦʫʪʚʦʨʶʚʘʣʴʥʠʤʠ 
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ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʘʪʦʤʽʚ Fe ʩʫʩʧʝʥʟʽʡʥʦʾ ʥʘʥʦʜʦʙʘʚʢʠ ʪʘ ʫʪʚʦʨʝʥʥʷʤ 

ʢʦʦʨʜʠʥʘʮʽʡʥʠʭ ʪʘ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʠʭ ʟʚôʷʟʢʽʚ ʥʘʥʦʯʘʩʪʠʥʦʢ ʉʅɼ ʟ ʙʽʣʢʘʤʠ 

ʩʠʨʫ ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ, ʱʦ ʟʤʽʮʥʶʻ ʧʽʥʥʫ ʩʪʨʫʢʪʫʨʫ ʩʠʨʢʦʚʦʛʦ ʜʝʩʝʨʪʫ 

(ʩʧʨʠʷʶʯʠ ʧʽʥʦʫʪʚʦʨʝʥʥʶ ʪʘ ʬʽʢʩʘʮʽʾ ʧʦʚʽʪʨʷʥʠʭ ʧʫʭʠʨʮʽʚ ʚ ʩʠʩʪʝʤʽ) [3, ʩ. 168]. 

ʂʨʽʤ ʪʦʛʦ, ʚʚʝʜʝʥʥʷ ʉʅɼ ʢʦʨʠʛʫʻ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʩʠʨʢʦʚʦʛʦ ʜʝʩʝʨʪʫ: ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ ʉʅɼ ʟʙʽʣʴʰʫʶʪʴʩʷ: 

ʤʘʢʩʠʤʘʣʴʥʘ ʥʘʧʨʫʛʘ ʟʩʫʚʫ ʚ (1,18ï1,3) ʨʘʟʠ (ʷʢʝ ʭʘʨʘʢʪʝʨʠʟʫʻ ʤʽʮʥʽʩʪʴ ʟʚôʷʟʢʽʚ 

ʚ ʘʩʦʮʽʘʪʠʚʥʠʭ ʢʦʤʧʣʝʢʩʘʭ ʧʦʣʽʬʘʟʥʦʾ ʩʪʨʫʢʪʫʨʠ ʟ ʥʘʥʦʯʘʩʪʠʥʢʘʤʠ ʉʅɼ, ʷʢʠʤ 

ʧʨʠʪʘʤʘʥʥʘ ʩʪʨʫʢʪʫʨʦʫʪʚʦʨʶʚʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ); ʢʦʝʬʽʮʽʻʥʪ ʪʠʢʩʦʪʨʦʧʽʾ ʚ 1,26 

ʨʘʟʠ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʟʨʦʩʪʘʻ ʩʪʽʡʢʽʩʪʴ ʩʠʨʢʦʚʦʛʦ ʚʠʨʦʙʫ ʽ 

ʜʝʱʦ ʧʦʤô̫ ʢʰʫʻʪʴʩʷ ʡʦʛʦ ʩʪʨʫʢʪʫʨʘ (ʟʘ ʨʘʭʫʥʦʢ ʞʠʨʦʟʚô̫ ʟʫʚʘʥʥʷ 

ʥʘʥʦʯʘʩʪʠʥʢʘʤʠ ʉʅɼ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʦʚʘʥʦ-ʩʦʣʴʚʘʪʦʚʘʥʦʾ ʩʠʩʪʝʤʠ). 

ʇʨʠ ʮʴʦʤʫ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʜʝʩʝʨʪʫ ʟʽ ʩʠʨʫ ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ 

ʟʘʣʠʰʘʶʪʴʩʷ ʩʪʘʙʽʣʴʥʠʤʠ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʪʝʨʤʽʥʫ ʟʙʝʨʽʛʘʥʥʷ (24 ʛʦʜʠʥʠ). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʉʅɼ ʧʦʢʨʘʱʫʻ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ, 

ʩʪʘʙʽʣʽʟʫʻ ʧʽʥʥʫ ʩʪʨʫʢʪʫʨʫ ʩʠʨʢʦʚʦʛʦ ʜʝʩʝʨʪʫ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʧʽʜ ʯʘʩ ʟʙʝʨʽʛʘʥʥʷ; 

ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʩʪʽʡʢʠʭ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʬʦʨʤ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʫ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʚʝʜʝʥʥʷ ʩʫʩʧʝʥʟʽʡʥʦʾ ʥʘʥʦʜʦʙʘʚʢʠ 

(ʉʅɼ) ʫ ʢʽʣʴʢʦʩʪʽ 0,10%; 0,15%; 0,20% ʚʽʜ ʤʘʩʠ ʩʠʨʦʚʠʥʠ ʚʧʣʠʚʘʻ ʥʘ: 

ʩʝʜʠʤʝʥʪʘʮʽʡʥʫ ʩʪʽʡʢʽʩʪʴ, ʚôʷʟʢʽʩʪʴ, ʪʠʢʩʦʪʨʦʧʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʦʜʥʠʭ ʩʫʩʧʝʥʟʽʡ, 

ʟʦʢʨʝʤʘ ʘʛʘʨʫ ʪʘ ʧʝʢʪʠʥʫ. ɺʩʪʘʥʦʚʣʝʥʦ ʨʘʮʽʦʥʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʉʅɼ ï 0,15%  ʚʽʜ 

ʤʘʩʠ ʩʠʨʦʚʠʥʠ. ʎʝ ʧʦʩʣʫʞʠʣʦ ʦʩʥʦʚʦʶ ʜʣʷ ʚʚʝʜʝʥʥʷ ʉʅɼ ʫ ʟʝʬʽʨʥʽ ʚʠʨʦʙʠ ʫ 

ʚʠʛʣʷʜʽ ʚʦʜʥʠʭ ʩʫʩʧʝʥʟʽʡ ʥʘ ʦʩʥʦʚʽ 5% ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ ʛʝʣʝʫʪʚʦʨʶʚʘʯʘ (ʘʛʘʨʫ, 

ʧʝʢʪʠʥʫ) ï ʫ ʨʘʮʽʦʥʘʣʴʥʽʡ ʢʽʣʴʢʦʩʪʽ 30,0 ʛ ʚʦʜʥʦʾ ʩʫʩʧʝʥʟʽʾ ʥʘ 1000,0 ʛ 

ʨʝʮʝʧʪʫʨʥʦʾ ʩʫʤʽʰʽ [4, ʩ. 187]. 

ʈʝʟʫʣʴʪʘʪʠ ʦʨʛʘʥʦʣʝʧʪʠʯʥʦʾ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʟʝʬʽʨʫ ʙʽʣʦ-

ʨʦʞʝʚʦʛʦ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ.3. ɿʚʽʜʢʠ ʚʠʜʥʦ, ʱʦ ʚʥʝʩʝʥʥʷ 0,15% ʉʅɼ ʧʦʢʨʘʱʫʻ 

ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʟʝʬʽʨʥʦʛʦ ʧʨʦʜʫʢʪʫ ʧʦʨʽʚʥʷʥʦ ʟʽ ʢʦʥʪʨʦʣʝʤ: ʟʝʬʽʨ ï 

ʦʜʥʦʨʽʜʥʠʡ, ʨʽʚʥʦʤʽʨʥʦ ʙʽʣʠʡ ʟ ʢʨʝʤʦʚʠʤ ʚʽʜʪʽʥʢʦʤ ʽ ʩʚʽʪʣʦ-ʨʦʞʝʚʠʤ ʢʦʣʴʦʨʦʤ; 

ʤʘʻ ʤôʷʢʫ, ʦʜʥʦʨʽʜʥʫ ʢʦʥʩʠʩʪʝʥʮʽʶ ʪʘ ʜʨʽʙʥʦʧʦʨʠʩʪʫ ʩʪʨʫʢʪʫʨʫ; ʦʢʨʫʛʣʫ, ʙʝʟ 
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ʜʝʬʦʨʤʘʮʽʡ, ʟ ʯʽʪʢʠʤ ʢʦʥʪʫʨʦʤ; ʨʽʚʥʫ, ʙʝʟ ʧʦʰʢʦʜʞʝʥʴ ʪʘ ʟʘʪʚʝʨʜʽʥʴ ʥʘ ʛʨʘʥʷʭ 

ʧʦʚʝʨʭʥʶ; ʧʨʠʻʤʥʠʡ ʚʠʨʘʞʝʥʠʡ ʩʤʘʢ ʪʘ ʟʘʧʘʭ, ʚʣʘʩʪʠʚʠʡ ʟʝʬʽʨʫ. 

 

ʘ                                                    ʙ 

ʈʠʩ. 3. ʆʨʛʘʥʦʣʝʧʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʟʝʬʽʨʫ ʙʽʣʦ-ʨʦʞʝʚʦʛʦ: 

ʘ ï ʥʘ ʘʛʘʨʽ; ʙ ï ʥʘ ʧʝʢʪʠʥʽ 

ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ʦʨʛʘʥʦʣʝʧʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʨʘʮʽʦʥʘʣʴʥʠʡ ʚʤʽʩʪ ʉʅɼ 

ʩʪʘʥʦʚʠʪʴ 0,15% ʚʽʜ ʤʘʩʠ ʨʝʮʝʧʪʫʨʥʦʾ ʩʫʤʽʰʽ, ʱʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷʤʠ 

ʧʽʥʦʫʪʚʦʨʶʚʘʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ʪʘ ʧʽʥʦʩʪʽʡʢʦʩʪʽ ʷʻʯʥʦʛʦ ʙʽʣʢʘ ʥʘ ʤʦʜʝʣʴʥʠʭ 

ʩʠʩʪʝʤʘʭ ʟ ʨʽʟʥʠʤʠ ʛʝʣʝʫʪʚʦʨʶʚʘʯʘʤʠ ʪʘ ʟ ʨʽʟʥʦʶ ʢʽʣʴʢʽʩʪʶ ʉʅɼ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ [4, ʩ. 176]. 

ʋ ʪʘʙʣ. 1 ʥʘʚʝʜʝʥʦ ʦʩʥʦʚʥʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ 

ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʟʝʬʽʨʫ ʙʽʣʦ-ʨʦʞʝʚʦʛʦ ʟ ʨʽʟʥʠʤʠ ʛʝʣʝʫʪʚʦʨʶʚʘʯʘʤʠ.  

ʊʘʙʣʠʮʷ 1 

ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʟʝʬʽʨʫ 

ʙʽʣʦ-ʨʦʞʝʚʦʛʦ ʟ ʨʽʟʥʠʤʠ ʛʝʣʝʫʪʚʦʨʶʚʘʯʘʤʠ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 

ɼʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʟʝʬʽʨʫ ʙʽʣʦ-ʨʦʞʝʚʦʛʦ 

ʅʘ ʘʛʘʨʽ ʅʘ ʧʝʢʪʠʥʽ 

ɿʨʘʟʦʢ 1 

ï 

ʢʦʥʪʨʦʣʴ 

ɿʨʘʟʦʢ 2 ï 

ʟ 0,15% 

ʉʅɼ 

ɿʨʘʟʦʢ 3 

ï 

ʢʦʥʪʨʦʣʴ 

ɿʨʘʟʦʢ 4 ï 

ʟ 0,15% 

ʉʅɼ 

ʄʘʩʦʚʘ ʯʧʩʪʢʘ ʚʦʣʦʛʠ,% 17,0Ñ0,8 17,4Ñ0,8 17,0Ñ0,8 17,5Ñ0,8 

ɿʘʛʘʣʴʥʘ ʢʠʩʣʦʪʥʽʩʪʴ, ʛʨʘʜ. 0,7Ñ0,03 0,6Ñ0,02 5,90Ñ0,3 5,30Ñ0,2 

ɻʫʩʪʠʥʘ, ʢʛ/ʤ3 (ʥʘʡʤʝʥʰʝ 

ʟʥʘʯʝʥʥʷ) 
545Ñ12 485Ñ8 550Ñ12 480Ñ8 

ʊʨʠʚʘʣʽʩʪʴ ʟʙʠʚʘʥʥʷ,t³60ʩ 16,0 14,0 10,0 8,0 

ʄʽʮʥʽʩʪʴ, ʢʇʘ 9,0Ñ0,5 10,8Ñ0,6 6,5Ñ0,3 7,4Ñ0,4 
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ɿʚʽʜʢʠ ʚʠʜʥʦ, ʱʦ ʧʨʠ ʚʚʝʜʝʥʥʽ ʉʅɼ ʟʤʝʥʰʫʻʪʴʩʷ ʱʽʣʴʥʽʩʪʴ ʚ (1,12ï1,15) 

ʨʘʟʫ ʽ ʪʨʠʚʘʣʽʩʪʴ ʟʙʠʚʘʥʥʷ ʥʘ (1,5ï2,5) ʭʚʠʣʠʥ ʟʘ ʨʘʭʫʥʦʢ ʚʟʘʻʤʦʜʽʾ 

ʥʘʥʦʯʘʩʪʠʥʦʢ ʉʅɼ ʟ ʤʦʣʝʢʫʣʘʤʠ ʷʻʯʥʦʛʦ ʙʽʣʢʘ, ʱʦ ʩʧʨʠʷʻ ʨʦʟʛʘʣʫʞʝʥʥʷ 

ʛʦʣʦʚʥʠʭ ʣʘʥʮʶʛʽʚ ʡʦʛʦ ʤʘʢʨʦʤʦʣʝʢʫʣ ʽ ʩʧʦʚʽʣʴʥʶʻ ʧʨʦʮʝʩ ʩʪʽʢʘʥʥʷ ʨʽʜʠʥʠ ʽ 

ʫʪʦʥʰʝʥʥʷ ʩʪʽʥʦʢ ʧʦʚʽʪʨʷʥʠʭ ʧʫʭʠʨʮʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʉʅɼ ʟʙʽʣʴʰʫʻ ʤʽʮʥʽʩʪʴ 

ʧʽʥʠ ʚ (1,1ï1,2) ʨʘʟʫ ʟʘ ʨʘʭʫʥʦʢ çʢʣʘʩʪʝʨʦʬʽʣʴʥʦʩʪʽè ʥʘʥʦʯʘʩʪʠʥʦʢ ʉʅɼ, ʱʦ 

ʧʽʜʚʠʱʫʻ ʚôʷʟʢʽʩʪʴ ʛʝʣʝʫʪʚʦʨʶʚʘʯʘ ʚ ʢʘʥʘʣʘʭ ɻʽʙʙʩʘ-ʇʣʘʪʦ, ʱʦ ʫʧʦʚʽʣʴʥʶʻ 

ʧʨʦʮʝʩ ʩʠʥʝʨʝʟʠʩʫ ʪʘ ʩʪʘʙʽʣʽʟʫʻ ʛʝʣʝʚʠʡ ʢʘʨʢʘʩ ʧʽʥʦʧʦʜʽʙʥʦʾ ʩʪʨʫʢʪʫʨʠ. 

ʋ ʪʘʙʣ. 2 ʥʘʚʝʜʝʥʘ ʢʽʥʝʪʠʢʘ ʦʙô̒ ʤʫ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʟʝʬʽʨʥʠʭ ʤʘʩ ʧʽʜ ʯʘʩ 

ʟʙʝʨʽʛʘʥʥʷ ʧʨʦʪʷʛʦʤ ʨʝʛʣʘʤʝʥʪʦʚʘʥʦʛʦ ʪʝʨʤʽʥʫ ï 60 ʜʽʙ. 

ʊʘʙʣʠʮʷ 2 

ʂʽʥʝʪʠʢʘ ʦʙôʻʤʫ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʟʝʬʽʨʥʠʭ ʤʘʩ ʧʽʜ ʯʘʩ ʟʙʝʨʽʛʘʥʥʷ 

ʊʝʨʤʽʥ 

ʟʙʝʨʽʛʘʥʥʷ, 

ʜʦʙʘ 

ʆʙô̒ ʤ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʟʝʬʽʨʥʠʭ ʤʘʩ, ʩʤ3 

ʅʘ ʘʛʘʨʽ ʅʘ ʧʝʢʪʠʥʽ 

ɿʨʘʟʦʢ 1 ï 

ʢʦʥʪʨʦʣʴ 

ɿʨʘʟʦʢ 2 ï ʟ 

0,15% ʉʅɼ 

ɿʨʘʟʦʢ 3 ï 

ʢʦʥʪʨʦʣʴ 

ɿʨʘʟʦʢ 4 ï ʟ 

0,15% ʉʅɼ 

0 100Ñ5 100Ñ5 100Ñ5 100Ñ5 

20 81,7Ñ4 98,2Ñ5 80,4Ñ4 97,2Ñ5 

40 76,4Ñ3 93,6Ñ5 75,2Ñ3 92,8Ñ5 

60 68,2Ñ2 86,8Ñ4 67,0Ñ3 85,6Ñ5 

ʗʢ ʚʠʜʥʦ ʟ ʜʘʥʠʭ ʪʘʙʣ. 2, ʚʚʝʜʝʥʥʷ ʉʅɼ ʩʪʘʙʽʣʽʟʫʻ ʩʪʨʫʢʪʫʨʫ ʜʦʩʣʽʜʥʠʭ 

ʟʨʘʟʢʽʚ ʟʝʬʽʨʥʠʭ ʤʘʩ ʟʘ ʨʘʭʫʥʦʢ ʧʦʢʨʘʱʝʥʥʷ ʧʽʥʦʫʪʚʦʨʝʥʥʷ ʪʘ ʬʽʢʩʘʮʽʾ 

ʧʦʚʽʪʨʷʥʠʭ ʧʫʭʠʨʮʽʚ ʫ ʩʠʩʪʝʤʽ ʧʽʜ ʜʽʻʶ ʥʘʥʦʯʘʩʪʠʥʦʢ ʉʅɼ. ʌʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ 

ʉʅɼ ʧʨʦʷʚʣʷʻʪʴʩʷ ʥʘʩʘʤʧʝʨʝʜ ʫ ʟʥʠʞʝʥʥʽ ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʪʷʛʫ. ʈʫʡʥʫʚʘʥʥʷ 

ʧʽʥʠ ʦʙʫʤʦʚʣʝʥʦ ʧʨʦʮʝʩʘʤʠ ʜʠʬʫʟʽʾ ʧʦʚʽʪʨʷ, ʚʠʪʽʢʘʥʥʷʤ ʨʽʜʠʥʠ ʟʽ ʩʪʽʥʦʢ 

ʧʫʭʠʨʮʽʚ (ʚôʷʟʢʽʩʪʶ ʨʽʜʠʥʠ) ʪʘ ʫʢʨʫʧʥʝʥʥʷʤ ʧʫʭʠʨʮʽʚ ʧʦʚʽʪʨʷ ʯʝʨʝʟ ʟʣʠʪʪʷ. 

ʂʨʽʤ ʪʦʛʦ, ʜʦʩʠʪʴ ʚʫʟʴʢʠʡ ʧʽʢ ʷʢ ʜʣʷ ʢʦʥʪʨʦʣʶ, ʪʘʢ ʽ ʜʣʷ ʜʦʩʣʽʜʥʠʭ 

ʟʨʘʟʢʽʚ (2, 4) ʟ 0,15% ʉʅɼ ʚʢʘʟʫʻ ʥʘ ʨʽʚʥʦʤʽʨʥʫ ʟʙʠʪʽʩʪʴ ʟʝʬʽʨʥʠʭ ʤʘʩ. ʇʨʠʯʦʤʫ 

ʯʝʨʝʟ ʙʽʣʴʰʫ ʚôʷʟʢʽʩʪʴ ʽ ʤʝʥʰʠʡ ʧʦʚʝʨʭʥʝʚʠʡ ʥʘʪʷʛ ʩʪʽʡʢʽʩʪʴ ʧʽʥʠ ʚ ʜʦʩʣʽʜʥʠʭ 

ʟʨʘʟʢʘʭ ʟ ʉʅɼ ʚʠʱʝ. ʊʦʙʪʦ ʉʅɼ ʩʪʘʙʽʣʽʟʫʻ ʧʽʥʥʫ ʩʪʨʫʢʪʫʨʫ ʟʝʬʽʨʥʠʭ ʤʘʩ, 

ʟʦʢʨʝʤʘ, ʧʨʦʪʷʛʦʤ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʨʝʛʣʘʤʝʥʪʦʤ ʪʝʨʤʽʥʫ ʟʙʝʨʽʛʘʥʥʷ. 

ɺʠʚʯʝʥʦ ʚôʷʟʢʽʩʪʴ ʪʘ ʤʝʭʘʥʽʯʥʘ ʤʽʮʥʽʩʪʴ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʟʝʬʽʨʫ. ʇʽʩʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʟʙʠʪʦʾ ʤʘʩʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʪʫʧʦʚʝ ʬʽʢʩʫʚʘʥʥʷ ʢʘʨʢʘʩʫ, ʪʘʢ ʷʢ 
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ʨʽʜʢʽ ʧʣʽʚʢʠ, ʱʦ ʨʦʟʜʽʣʷʶʪʴ ʧʫʭʠʨʮʽ ʧʦʚʽʪʨʷ, ʤʽʩʪʷʪʴ ʛʝʣʝʫʪʚʦʨʶʚʘʯ, ʷʢʠʡ 

ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʮʝʩ ʧʝʨʝʭʦʜʫ ʤʘʩʠ ʚ ʛʝʣʝʧʦʜʽʙʥʠʡ ʩʪʘʥ. ʅʘ ʨʠʩ. 4. ʥʘʚʝʜʝʥʦ 

ʤʽʮʥʽʩʪʴ (Ű, ʢʇʘ) ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʟʝʬʽʨʥʠʭ ʤʘʩ ʫ ʧʨʦʮʝʩʽ ʚʠʩʪʽʡʢʠ (ŰĬ 60 ʩ). 

 

ʘ                                                    ʙ 

ʈʠʩ. 4. ɿʘʣʝʞʥʽʩʪʴ ʤʽʮʥʦʩʪʽ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʚʠʩʪʦʡʢʠ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ 

ʟʙʠʪʠʭ ʤʘʩ: ʘ ï ʥʘ ʘʛʘʨʽ; ʙ ï ʥʘ ʧʝʢʪʠʥʽ 

ɿ ʨʠʩ. 4 ʚʠʜʥʦ, ʱʦ ʚʚʝʜʝʥʥʷ ʉʅɼ ʧʨʠʩʢʦʨʶʻ ʧʨʦʮʝʩ ʛʝʣʝʫʪʚʦʨʝʥʥʷ ʥʘ 

(2,0ï2,5) ʭʚ ʥʘ ʘʛʘʨʽ ʪʘ ʥʘ (2,0ï2,2) ʭʚ ï ʥʘ ʧʝʢʪʠʥʽ; ʟʙʽʣʴʰʫʻ ʤʘʢʩʠʤʘʣʴʥʫ 

ʥʘʧʨʫʛʫ ʟʩʫʚʫ ʥʘ (11,9ï12,6)% ï ʥʘ ʘʛʘʨʽ ʪʘ ʥʘ (8,2ï9,1)% ï ʥʘ ʧʝʢʪʠʥʽ, ʱʦ 

ʧʦʚô̫ ʟʘʥʦ ʟ ʫʪʚʦʨʝʥʥʷʤ ʩʫʧʨʘʤʦʣʝʢʫʣʷʨʥʠʭ ʘʩʦʮʽʘʪʽʚ ʟ ʥʘʥʦʯʘʩʪʠʥʢʘʤʠ 

ʩʫʩʧʝʥʟʽʡʥʦʾ ʥʘʥʦʜʦʙʘʚʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʮʝʩ ʛʝʣʝʫʪʚʦʨʝʥʥʷ ʧʨʠʩʢʦʨʶʻʪʴʩʷ 

ʪʘ ʤʽʮʥʽʩʪʴ ʟʙʠʪʦʾ ʤʘʩʠ ʟʙʽʣʴʰʫʻʪʴʩʷ. ʂʨʽʤ ʪʦʛʦ, ʚʚʝʜʝʥʥʷ ʉʅɼ ʟʙʽʣʴʰʫʻ 

ʝʬʝʢʪʠʚʥʫ ʚ'ʷʟʢʽʩʪʴ ʟʝʬʽʨʥʠʭ ʤʘʩ ʚ (1,35ï1,55) ʨʘʟʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ, ʱʦ 

ʧʦʚôʷʟʘʥʦ ʟ ʩʪʨʫʢʪʫʨʦʫʪʚʦʨʶʚʘʣʴʥʦʶ ʜʽʻʶ ʥʘʥʦʯʘʩʪʠʥʦʢ ʉʅɼ, ʱʦ ʧʨʠʚʦʜʠʪʴ 

ʜʦ ʘʛʨʝʛʘʮʽʾ ʧʦʣʽʩʘʭʘʨʠʜʽʚ ʽ ʧʽʜʚʠʱʝʥʥʷ ʰʦʨʩʪʢʦʩʪʽ ʾʭ ʢʘʥʘʣʽʚ. ɺʥʘʩʣʽʜʦʢ ʯʦʛʦ 

ʟʨʦʩʪʘʻ ʩʪʽʡʢʽʩʪʴ ʧʽʥʥʠʭ ʧʣʽʚʦʢ, ʘ ʧʽʜʚʠʱʝʥʥʷ ʛʝʣʝʫʪʚʦʨʶʶʚʘʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ 

ʧʝʢʪʠʥʫ ʪʘ ʘʛʘʨʫ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʚôʷʟʢʽʩʪʴ ʫ ʢʘʥʘʣʘʭ ɻʽʙʙʩʘ-ʇʣʘʪʦ, 

ʩʪʘʙʽʣʽʟʫʻ ʛʝʣʝʚʠʡ ʢʘʨʢʘʩ ʧʽʥʥʦʾ ʩʪʨʫʢʪʫʨʠ ʪʘ ʫʧʦʚʽʣʴʥʶʻ ʧʨʦʮʝʩ ʩʠʥʝʨʝʟʠʩʫ [4, 

ʩ. 177]. 
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ʋɼʂ 621.316 

ɯʅʅʆɺɸʎɯʁʅɯ ʄɽʊʆɼʀ ʊɽʇʃʆ ɽʃɽʂʊʈʆʇʆʉʊɸʏɸʅʅʗ 

ɺ ɻɯʈʉʔʂɯʁ ʄɯʉʎɽɺʆʉʊɯ 

 

ʐʝʩʪʝʨʝʥʢʦ ɺʦʣʦʜʠʤʠʨ 

ʇʨʦʬʝʩʦʨ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ 

 

ɺʩʪʫʧ: ɺʩʽ ʪʠʧʠ ʚʽʪʨʦʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʤʘʶʪʴ ʟʘʭʠʩʪ ʚʽʜ ʥʝʥʦʨʤʦʚʘʥʦʾ 

ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ. ɺ ʛʽʨʩʴʢʽʡ ʤʽʩʮʝʚʦʩʪʽ ʪʘʢʽ ʚʽʪʨʠ ʙʫʚʘʶʪʴ ʜʦʩʠʪʴ ʯʘʩʪʦ. ʆʪʞʝ, 

ʚʽʪʨʦʝʣʝʢʪʨʦʩʪʘʥʮʽʾ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠʨʦʜʥʽ ʤʦʞʣʠʚʦʩʪʽ. ʈʘʟʦʤ ʟ ʪʠʤ, 

ʷʢʱʦ ʛʝʥʝʨʘʪʦʨ ʥʝ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʧʝʚʥʽ ʧʝʨʽʦʜʠ ʚ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʫʤʦʚʘʭ, 

ʜʦʜʘʪʢʦʚʫ ʝʥʝʨʛʽʶ ʚʽʪʨʫ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ ʥʘʛʨʽʚʘʥʥʷ ʚʦʜʠ. 

ʄʝʪʘ ʨʦʙʦʪʠ: ʇʨʦʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘʩʦʙʽʚ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʨʠʩʪʨʦʾʚ ʥʘ ʙʘʟʽ 

ʩʧʣʘʚʽʚ ʟ ʝʬʝʢʪʦʤ ʧʘʤôʷʪʽ ʬʦʨʤʠ ʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʠʩʪʨʦʷʭ, ʟʦʢʨʝʤʘ, ʚ ʷʢʠʭ 

ʤʘʪʝʨʽʘʣ ʚʠʢʦʥʫʻ ʨʦʣʴ ʩʠʣʦʚʦʛʦ ʝʣʝʤʝʥʪʘ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ: ɺʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʪʘʢʽ ʤʝʪʦʜʠ, ʷʢ ʤʘʪʝʤʘʪʠʯʥʝ 

ʤʦʜʝʣʶʚʘʥʥʷ, ʘʥʘʣʦʛʽʷ, ʪʦʱʦ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʘʧʘʨʘʪ, ʪʝʤʧʝʨʘʪʫʨʘ, ʩʧʣʘʚ ʟ ʝʬʝʢʪʦʤ ʧʘʤôʷʪʽ ʬʦʨʤʠ, 

ʪʝʨʤʦʧʨʠʚʦʜ, LENR (low energy nuclear reactions), ʪʝʨʤʦʢʣʘʧʘʥ. 

 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ: ʎʝʥʪʨʘʣʽʟʦʚʘʥʝ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʪʘ 

ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ ʚ ʛʽʨʩʴʢʠʭ ʫʤʦʚʘʭ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʝʜʦʮʽʣʴʥʦ. ʆʜʥʘ ʩʥʽʛʦʚʘ 

ʣʘʚʠʥʘ ʤʦʞʝ ʟʥʠʱʠʪʠ ʧʦʚʽʪʨʷʥʫ ʣʽʥʽʶ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯʽ ʥʘ ʪʨʠʚʘʣʠʡ ʧʝʨʽʦʜ. 

ɽʬʝʢʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʪʘ ʥʘʛʨʽʚʘʥʥʷ ʚʦʜʠ ʚ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʩʣʽʜ ʚʚʘʞʘʪʠ ʙʝʟʧʦʩʝʨʝʜʥʻ ʧʝʨʝʪʚʦʨʝʥʥʷ ʤʝʭʘʥʽʯʥʦʾ ʝʥʝʨʛʽʾ ʚʽʪʨʫ  ʚ 

ʪʝʧʣʦʚʫ ʚ ʧʝʯʽ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ ʚʪʨʘʪ. ɺ ʟʘʧʨʦʧʦʥʦʚʘʥʦʤʫ ʧʨʠʩʪʨʦʾ ʚ ʩʭʝʤʫ 

ʚʽʪʨʦʚʦʾ ʪʝʧʣʦʝʣʝʢʪʨʦʩʪʘʥʮʽʾ ʚʚʝʜʝʥʦ ʧʽʯ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ ʚʪʨʘʪ, 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʫ ʤʫʬʪʫ, ʪʝʧʣʦʚʠʡ ʘʢʫʤʫʣʷʪʦʨ, ʥʘ ʚʠʭʦʜʽ ʷʢʦʛʦ ʟʤʦʥʪʦʚʘʥʦ 

ʪʝʨʤʦʢʣʘʧʘʥ ʟ ʪʝʨʤʦʯʫʪʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʥʘ ʦʩʥʦʚʽ ʤʘʪʝʨʽʘʣʫ ʟ ʝʬʝʢʪʦʤ ʧʘʤËʷʪʽ 
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ʬʦʨʤʠ (ɽʇʌ), ʥʘʩʦʩ ʧʦʜʘʯʽ ʚʦʜʠ ʟ ʜʘʪʯʠʢʦʤ ʪʠʩʢʫ ʚʦʜʠ,  ʙʣʦʢ ʢʝʨʫʚʘʥʥʷ, 

ʜʘʪʯʠʢ ʰʚʠʜʢʦʩʪʽ ʨʦʪʦʨʘ ʚʽʪʨʦʜʚʠʛʫʥʘ ʽ ʜʘʪʯʠʢ ʩʪʨʫʤʫ ʝʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨʘ, ʧʽʯ 

ʛ̔ ʜʨʦʜʠʥʘʤʽʯʥʠʭ ʚʪʨʘʪ ʧʨʠʻʜʥʘʥʘ ʜʦ ʨʦʪʦʨʘ ʚʽʪʨʦʜʚʠʛʫʥʘ ʯʝʨʝʟ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʫ ʤʫʬʪʫ, ʥʘʩʦʩ ʧʦʜʘʯʽ ʚʦʜʠ ʧʨʠʻʜʥʘʥʠʡ ʜʦ ʪʝʧʣʦʚʦʛʦ 

ʘʢʫʤʫʣʷʪʦʨʘ, ʚʭʽʜ ʙʣʦʢʫ ʢʝʨʫʚʘʥʥʷ ʧʽʜʢʣʶʯʝʥʠʡ ʜʦ ʜʘʪʯʠʢʘ ʰʚʠʜʢʦʩʪʽ ʨʦʪʦʨʘ 

ʚʽʪʨʦʜʚʠʛʫʥʘ ʽ ʜʘʪʯʠʢʘ ʩʪʨʫʤʫ ʝʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨʘ, ʚʠʭʽʜ ʙʣʦʢʫ ʢʝʨʫʚʘʥʥʷ 

ʧʽʜʢʣʶʯʝʥʠʡ ʜʦ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʤʫʬʪʠ (ʇʘʪʝʥʪ ʋʢʨʘʾʥʠ 103417) . 

ʊʝʭʥʽʯʥʘ ʩʫʪʴ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʧʨʠʩʪʨʦʶ ʧʦʷʩʥʶʻʪʴʩʷ ʢʨʝʩʣʝʥʥʷʤ, ʥʘ 

ʷʢʦʤʫ ʟʦʙʨʘʞʝʥʦ ʩʭʝʤʫ ʚʽʪʨʦʚʦʾ ʪʝʧʣʦʝʣʝʢʪʨʦʩʪʘʥʮʽʾ. ʊʫʪ 1 ï ʚʽʪʨʦʜʚʠʛʫʥ, 2 - 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʘ ʤʫʬʪʘ (ɽʄ), 3 ï ʧʽʯ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ ʚʪʨʘʪ (ʇɻɼɺ), 4 ï ʥʘʩʦʩ, 

5 ï ʪʝʨʤʦʢʣʘʧʘʥ ʟ ʪʝʨʤʦʯʫʪʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʥʘ ʦʩʥʦʚʽ ʤʘʪʝʨʽʘʣʫ ʟ ʝʬʝʢʪʦʤ 

ʧʘʤËʷʪʽ ʬʦʨʤʠ (ʇʘʪʝʥʪ ʋʢʨʘʾʥʠ ˉ13349), 6 ï ʪʝʧʣʦʚʠʡ ʘʢʫʤʫʣʷʪʦʨ, 7 ï 

ʝʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨ, 8 ï ʜʘʪʯʠʢ ʩʪʨʫʤʫ, 9 ï ʙʣʦʢ ʢʝʨʫʚʘʥʥʷ, 10 ï ʜʘʪʯʠʢ 

ʰʚʠʜʢʦʩʪʽ ʨʦʪʦʨʘ ʚʽʪʨʦʜʚʠʛʫʥʘ. ʇʨʘʮʶʻ ʚʽʪʨʦʚʘ ʪʝʧʣʦʝʣʝʢʪʨʦʩʪʘʥʮʽʷ ʪʘʢʠʤ 

ʯʠʥʦʤ. ʇʨʠ ʟʥʘʯʥʦʤʫ ʝʣʝʢʪʨʠʯʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ ʽ ʩʝʨʝʜʥʽʭ ʰʚʠʜʢʦʩʪʷʭ ʚʽʪʨʫ 

ʫʩʪʘʥʦʚʢʘ ʧʨʘʮʶʻ ʷʢ ʟʚʠʯʘʡʥʘ ʚʽʪʨʦʝʣʝʢʪʨʦʩʪʘʥʮʽʷ: ʚʽʪʨʦʜʚʠʛʫʥ 1 (ʈʠʩ.1) 

ʚʽʜʜʘʻ ʚʩʶ ʩʚʦʶ ʧʦʪʫʞʥʽʩʪʴ ʝʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨʫ 7. 

 

ʈʠʩ.1. ɹʣʦʢ-ʩʭʝʤʘ ʚʽʪʨʦʚʦʾ ʪʝʧʣʦʝʣʝʢʪʨʦʩʪʘʥʮʽʾ. 

ʗʢʱʦ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ, ʜʘʪʯʠʢ 

ʰʚʠʜʢʦʩʪʽ ʨʦʪʦʨʘ 10 ʧʦʜʘʻ ʩʠʛʥʘʣ ʜʦ ʙʣʦʢʘ 9 ʢʝʨʫʚʘʥʥʷ, ʜʝ ʛʝʥʝʨʫʻʪʴʩʷ 

ʢʦʤʘʥʜʘ ʥʘ ʩʧʨʘʮʶʚʘʥʥʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʤʫʬʪʠ 2, ʷʢʘ ʧʽʜʢʣʶʯʘʻ ʧʽʯ 

ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ ʚʪʨʘʪ 3 ʜʦ ʨʦʪʦʨʘ ʚʽʪʨʦʜʚʠʛʫʥʘ 1. ʇʽʯ ʇɻɼɺ 3 ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʧʝʨʝʪʚʦʨʶʻ ʤʝʭʘʥʽʯʥʫ ʝʥʝʨʛʽʶ ʚʽʪʨʦʜʚʠʛʫʥʘ 1 ʚ ʪʝʧʣʦʚʫ. ʂʦʣʠ ʪʝʤʧʝʨʘʪʫʨʘ 
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ʚʦʜʠ ʚ ʧʝʯʽ ʇɻɼɺ 3 ʜʦʩʷʛʘʻ ʧʝʚʥʦʛʦ ʨʽʚʥʷ, ʩʧʨʘʮʴʦʚʫʻ ʪʝʨʤʦʢʣʘʧʘʥ 5 ʟ 

ʪʝʨʤʦʯʫʪʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʥʘ ʦʩʥʦʚʽ ʤʘʪʝʨʽʘʣʫ ʟ ɽʇʌ ï ʥʽʪʠʥʦʣʫ. ɿʘʚʜʷʢʠ ʪʦʤʫ, 

ʱʦ ʥʽʪʠʥʦʣ ʤʘʻ ʟʥʘʯʥʫ ʫʜʘʨʥʫ ʚôʷʟʢʽʩʪʴ, ʚʠʩʦʢʫ ʤʝʞʫ ʚʠʪʨʠʚʘʣʦʩʪʽ, ʣʝʛʢʦ 

ʢʫʻʪʴʩʷ, ʜʦʙʨʝ ʜʝʤʧʬʫʻ ʚʽʙʨʘʮʽʶ, ʥʝ ʢʦʨʦʜʫʻ ʥʘʚʽʪʴ ʫ ʤʦʨʩʴʢʽʡ ʚʦʜʽ, ʥʝ 

ʦʢʠʩʣʶʻʪʴʩʷ ʧʨʠ ʥʘʛʨʽʚʘʥʥʽ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ 8800ʂ, ʥʝ ʨʦʟʪʨʽʩʢʫʻʪʴʩʷ ʧʽʜ 

ʥʘʧʨʫʛʦʶ ʪʘ ʥʝʤʘʛʥʽʪʥʠʡ, ʽʟ ʮʴʦʛʦ ʤʘʪʝʨʽʘʣʫ ʤʦʞʥʘ ʚʠʛʦʪʦʚʠʪʠ ʥʘʜʽʡʥʠʡ 

ʪʝʨʤʦʢʣʘʧʘʥ 5, ʷʢʠʡ ʩʧʨʘʮʴʦʚʫʻ ʽ ʛʘʨʷʯʘ ʚʦʜʘ ʟ ʇɻɼɺ ʧʝʨʝʪʽʢʘʻ ʚ ʪʝʧʣʦʚʠʡ 

ʘʢʫʤʫʣʷʪʦʨ 6. ɺʦʜʘ ʟ ʪʝʧʣʦʚʦʛʦ ʘʢʫʤʫʣʷʪʦʨʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʟʨʫʯʥʠʡ ʜʣʷ 

ʥʘʩʝʣʝʥʥʷ ʯʘʩ. ʅʘʩʦʩ 4 ʧʦʜʘʯʽ ʚʦʜʠ ʚʢʣʶʯʘʻʪʴʩʷ ʜʘʪʯʠʢʦʤ ʪʠʩʢʫ ʚʦʜʠ ʽ ʧʦʜʘʻ 

ʭʦʣʦʜʥʫ ʚʦʜʫ ʚ ʇɻɼɺ 3 ʚ ʥʝʦʙʭʽʜʥʽʡ ʢʽʣʴʢʦʩʪʽ ʽ ʚ ʧʦʪʨʽʙʥʠʡ ʯʘʩ. ʗʢʱʦ 

ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʟʤʝʥʰʫʻʪʴʩʷ, ʜʘʪʯʠʢ 8 ʩʪʨʫʤʫ ʧʦʩʠʣʘʻ ʽʥʬʦʨʤʘʮʽʶ 

ʧʨʦ ʮʝ ʚ ʙʣʦʢ 9 ʢʝʨʫʚʘʥʥʷ, ʜʝ ʬʦʨʤʫʻʪʴʩʷ ʩʠʛʥʘʣ ʥʘ ʩʧʨʘʮʶʚʘʥʥʷ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʤʫʬʪʠ 2 ʽ ʇɻɼɺ ʧʦʯʠʥʘʻ ʛʨʽʪʠ ʚʦʜʫ ʥʘʚʽʪʴ ʧʨʠ ʥʝʟʥʘʯʥʠʭ 

ʰʚʠʜʢʦʩʪʷʭ ʚʽʪʨʫ. ɺʽʪʨʦʚʘ ʪʝʧʣʦʝʣʝʢʪʨʦʩʪʘʥʮʽʷ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʩʝʣʝʥʥʷ 

ʝʣʝʢʪʨʠʯʥʦʶ ʽ ʪʝʧʣʦʚʦʶ ʝʥʝʨʛʽʻʶ. ʈʝʞʠʤ ʨʦʙʦʪʠ ʚʽʪʨʦʜʚʠʛʫʥʘ ʟʘʜʘʻʪʴʩʷ 

ʘʚʪʦʤʘʪʠʯʥʦ ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʪʘ ʧʦʪʫʞʥʦʩʪʽ ʝʣʝʢʪʨʦʧʨʠʡʤʘʯʽʚ. 

ʅʘʷʚʥʽʩʪʴ ʪʝʧʣʦʚʦʛʦ ʘʢʫʤʫʣʷʪʦʨʘ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʘʪʠ ʢʦʨʦʪʢʦʯʘʩʥʽ ʰʢʚʘʣʠ 

ʪʘ ʪʨʠʚʘʣʽ  ʙʫʨʽ ʜʣʷ ʥʘʛʨʽʚʘʥʥʷ ʚʦʜʠ ʽ ʚʠʢʦʨʠʩʪʘʥʥʽ ʾʾ ʚ ʰʪʠʣʴ. 

ʊʝʨʤʦʧʨʠʚʦʜ ʜʣʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʦʾ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʚ ʤʝʭʘʥʽʯʥʫ ( ʇʘʪʝʥʪ ʋʢʨʘʾʥʠ 93186) 

 

ʈʠʩ.2. ʂʦʥʩʪʨʫʢʮʽʷ ʪʝʨʤʦʧʨʠʚʦʜʘ ʜʣʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʦʾ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʚ ʤʝʭʘʥʽʯʥʫ. 

ʊʝʨʤʦʧʨʠʚʦʜ ʤʽʩʪʠʪʴ ʨʦʟʧʦʜʽʣʴʥʠʢ ʪʝʧʣʦʥʦʩʽʷ 1, ʩʠʣʦʚʽ ʪʝʨʤʦʝʣʝʤʝʥʪʠ ʽʟ 

ʩʧʣʘʚʫ ʟ ʝʬʝʢʪʦʤ ñʧʘʤôʷʪʽ ʬʦʨʤʠò 2, ʬʽʢʩʘʪʦʨ ʩʠʣʦʚʠʭ ʝʣʝʤʝʥʪʽʚ 3, ʧʨʠʩʪʨʽʡ 
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ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʨʷʤʦʣʽʥʽʡʥʦʛʦ ʨʫʭʫ ʚ ʦʙʝʨʪʦʚʠʡ 4, ʛʝʥʝʨʘʪʦʨ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ 

5, ʜʞʝʨʝʣʦ ʛʘʨʷʯʦʾ ʨʽʜʠʥʠ (ʛʘʟʫ) 6, ʧʘʪʨʫʙʦʢ ʜʣʷ ʧʦʜʘʯʽ ʭʦʣʦʜʥʦʾ ʨʽʜʠʥʠ 

(ʧʦʚʽʪʨʷ) 7, ʨʫʭʦʤʠʡ ʰʪʦʢ 8, ʻʤʢʦʩʪʽ ʜʣʷ ʚʽʜʧʨʘʮʴʦʚʘʥʦʾ ʨʽʜʠʥʠ 9. ʉʧʦʩʽʙ 

ʨʝʘʣʽʟʫʻʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ. ɺ ʪʝʨʤʦʝʣʝʤʝʥʪʠ 2, ʚʠʢʦʥʘʥʽ ʫ ʚʠʛʣʷʜʽ ʪʨʫʙʯʘʪʠʭ 

ʩʧʽʨʘʣʝʡ, ʧʦʜʘʻʪʴʩʷ ʪʝʧʣʘ ʪʘ ʭʦʣʦʜʥʘ ʚʦʜʘ (ʛʘʟ). ʊʝʨʤʦʝʣʝʤʝʥʪʠ 2 ʞʦʨʩʪʢʦ 

ʟʘʢʨʽʧʣʝʥʽ ʬʽʢʩʘʪʦʨʦʤ 3 ʽ ʟô̒ʜʥʘʥʽ ʟ ʰʪʦʢʦʤ 8. ɿʤʽʥʶʚʘʥʥʷ ʥʘʧʨʷʤʫ ʧʦʜʘʯʽ 

ʥʘʛʨʽʪʦʾ ʪʘ ʭʦʣʦʜʥʦʾ ʚʦʜʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʜʦʧʦʤʦʛʦʶ ʨʦʟʧʦʜʽʣʴʥʠʢʘ 1, ʱʦ 

ʧʝʨʝʢʣʶʯʘʻʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ ʧʨʠ ʧʽʜʭʦʜʽ ʰʪʦʢʽʚ 8 ʜʦ ʦʜʥʦʛʦ ʟ ʢʨʘʡʥʽʭ 

ʧʦʣʦʞʝʥʴ. ʇʨʠ ʧʦʜʘʯʽ ʛʘʨʷʯʦʾ ʚʦʜʠ (ʛʘʟʫ) ʚ ʧʨʘʚʫ ʧʨʫʞʠʥʫ ʚʦʥʘ ʥʘʛʨʽʚʘʻʪʴʩʷ ʜʦ 

ʪʦʯʢʠ ʤʘʨʪʝʥʩʠʪʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ, ʜʦʚʞʠʥʘ ʧʨʫʞʠʥʠ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʟʘʚʜʷʢʠ 

ʬʽʢʩʘʪʦʨʫ ʩʠʣʦʚʠʭ ʝʣʝʤʝʥʪʽʚ 3 ʪʘ ʨʫʭʦʤʦʛʦ ʰʪʦʢʘ 8 ʧʝʨʝʤʽʱʫʻʪʴʩʷ. ɺ ʮʝʡ 

ʤʦʤʝʥʪ ʚ ʣʽʚʠʡ ʩʠʣʦʚʠʡ ʝʣʝʤʝʥʪ ʧʦʜʘʻʪʴʩʷ ʨʽʜʠʥʘ (ʛʘʟ) ʥʠʞʯʦʾ ʪʝʤʧʝʨʘʪʫʨʠ, 

ʧʨʫʞʠʥʘ ʩʪʘʻ ʥʘʜʝʣʘʩʪʠʯʥʦʶ ʽ ʩʪʠʩʢʫʻʪʴʩʷ. ɺ ʢʨʘʡʥʴʦʤʫ ʧʦʣʦʞʝʥʥʽ ʣʽʚʠʡ ʰʪʦʢ 

ʪʠʩʥʝ ʥʘ ʨʦʟʧʦʜʽʣʴʥʠʢ ʪʝʧʣʦʥʦʩʽʷ 1 ʽ ʧʝʨʝʢʣʶʯʘʻ ʡʦʛʦ. ɺ ʧʨʘʚʫ ʧʨʫʞʠʥʫ 

ʧʦʯʠʥʘʻ ʧʦʩʪʫʧʘʪʠ ʭʦʣʦʜʥʘ ʨʽʜʠʥʘ, ʘ ʚ ʣʽʚʫ ï ʛʘʨʷʯʘ. ʎʠʢʣ ʧʦʚʪʦʨʶʻʪʴʩʷ, ʘ 

ʝʣʝʤʝʥʪ 4 ʧʝʨʝʪʚʦʨʶʶʪʴ ʧʨʷʤʦʣʽʥʽʡʥʠʡ ʨʫʭ ʚ ʦʙʝʨʪʦʚʠʡ ʜʣʷ ʧʝʨʝʜʘʯʽ 

ʤʝʭʘʥʽʯʥʦʾ ʝʥʝʨʛʽʾ ʥʘ ʛʝʥʝʨʘʪʦʨʠ 5 ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ. ɺʽʜʧʨʘʮʴʦʚʘʥʠʡ 

ʪʝʧʣʦʥʦʩʽʡ ʧʦʩʪʫʧʘʻ ʚ ʻʤʢʦʩʪʽ ʜʣʷ ʚʽʜʧʨʘʮʴʦʚʘʥʦʾ ʨʽʜʠʥʠ 9. ɺ ʢʨʘʡʥʴʦʤʫ 

ʣʽʚʦʤʫ ʧʦʣʦʞʝʥʥʽ ʧʨʘʚʠʡ ʰʪʦʢ ʪʠʩʥʝ ʥʘ ʨʦʟʧʦʜʽʣʴʥʠʢ ʪʝʧʣʦʥʦʩʽʷ 1 ʽ 

ʧʝʨʝʢʣʶʯʘʻ ʡʦʛʦ. ʊʝʨʤʦʧʨʠʚʦʜ ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʠʡ ʚ ʧʽʚʜʝʥʥʠʭ ʨʝʛʽʦʥʘʭ 

ʜʣʷ ʥʘʢʘʯʫʚʘʥʥʷ ʚʦʜʠ, ʩʧʽʣʴʥʦ ʟ ʛʝʣʽʦʢʦʣʝʢʪʦʨʘʤʠ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʤʦʞʝ ʫʪʠʣʽʟʫʚʘʪʠ ʪʝʧʣʦ ʛʘʟʽʚ, ʱʦ ʚʠʢʠʜʘʶʪʴʩʷ ʚ ʘʪʤʦʩʬʝʨʫ ʥʘ 

ʪʝʧʣʦʚʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʷʭ ʪʘ ʚ ʢʦʪʝʣʴʥʠʭ, ʪʝʧʣʦ ʚʦʜʠ, ʱʦ ʩʢʠʜʘʻʪʴʩʷ ʚ ʙʘʩʝʡʥʠ, 

ʱʦ ʤʦʞʝ ʩʫʪʪʻʚʦ ʧʽʜʥʷʪʠ ʂʂɼ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ. 

ɼʞʝʨʝʣʦʤ ʪʝʧʣʘ ʤʦʞʝ ʙʫʪʠ "ʭʦʣʦʜʥʠʡ ʷʜʝʨʥʠʡ ʩʠʥʪʝʟ" ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʪʝʧʣʦʚʦʛʦ ʛʝʥʝʨʘʪʦʨʘ, ʨʦʟʨʦʙʣʝʥʦʛʦ ʽʥʞʝʥʝʨʦʤ ɸ.ʈʦʩʩʽ ʪʘ ʧʨʦʬ. ʉ.ʌʦʢʘʨʜʽ ʥʘ 

ʦʩʥʦʚʽ LENR (low energy nuclear reactions). ʋ ʥʴʦʤʫ ʧʘʣʠʚʦʤ ʙʫʚ ʧʦʨʦʰʦʢ 

ʥʽʢʝʣʶ ʡ ʚʦʜʝʥʴ, ʘ ʜʞʝʨʝʣʦʤ ʝʥʝʨʛʽʾ ð ʷʜʝʨʥʘ ʨʝʘʢʮʽʷ ʤʽʞ ʥʠʤʠ. ɻʝʥʝʨʘʪʦʨ 

ʈʦʩʩʽ-ʌʦʢʘʨʜʽ ʦʜʝʨʞʘʚ ʥʘʟʚʫ E-ʉat (ʢʘʪʘʣʽʟʘʪʦʨ ʝʥʝʨʛʽʾ). ɽʥʝʨʛʽʷ, ʱʦ 

ʚʠʜʽʣʷʻʪʴʩʷ, ʧʝʨʝʪʚʦʨʶʚʘʣʘ ʧʨʦʪʦʯʥʫ ʭʦʣʦʜʥʫ ʚʦʜʫ ʥʘ ʧʘʨʫ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ 
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105 0ʉ. ʊʝʨʤʦʧʨʠʚʦʜ (ʨʠʩ.2) ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʚ ʧʽʚʜʝʥʥʠʭ ʨʝʛʽʦʥʘʭ ʜʣʷ 

ʥʘʢʘʯʫʚʘʥʥʷ ʚʦʜʠ, ʩʧʽʣʴʥʦ ʟ ʛʝʣʽʦʢʦʣʝʢʪʦʨʘʤʠ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, 

ʤʦʞʝ ʫʪʠʣʽʟʫʚʘʪʠ ʪʝʧʣʦ ʛʘʟʽʚ, ʷʢʽ ʚʠʢʠʜʘʶʪʴʩʷ ʚ ʘʪʤʦʩʬʝʨʫ ʥʘ ʢʦʪʝʣʴʥʠʭ, ʪʝʧʣʦ 

ʚʦʜʠ, ʱʦ ʩʢʠʜʘʻʪʴʩʷ ʚ ʙʘʩʝʡʥʠ. 

ɺʠʩʥʦʚʢʠ: ʋʥʽʢʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ ʟ ɽʇʌ ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʟʘʭʠʩʪʫ ʝʣʝʢʪʨʠʯʥʠʭ ʤʝʨʝʞ ʚʽʜ ʧʝʨʝʚʘʥʪʘʞʝʥʴ, ʚ 

ʜʘʪʯʠʢʘʭ ʝʣʝʤʝʥʪʽʚ ʛʘʩʽʥʥʷ ʧʦʞʝʞʽ, ʚ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʜʘʪʯʠʢʘʭ. ʎʽ ʤʘʪʝʨʽʘʣʠ 

ʤʦʞʫʪʴ ʩʫʪʪʻʚʦ ʩʧʨʦʩʪʠʪʠ ʭʽʤʽʯʥʽ ʚʠʨʦʙʥʠʮʪʚʘ, ʷʢʱʦ ʥʘ ʾʭ ʦʩʥʦʚʽ ʚʠʛʦʪʦʚʠʪʠ 

ʚʝʥʪʠʣʽ, ʢʣʘʧʘʥʠ, ʟʦʣʦʪʥʠʢʠ ʪʘ ʽʥʰʝ ʨʝʛʫʣʶʶʯʝ ʦʙʣʘʜʥʘʥʥʷ. ɯʟ ʩʧʣʘʚʽʚ ʟ ɽʇʌ ʚ 

ʢʦʩʤʽʯʥʽʡ ʪʝʭʥʽʮʽ ʤʦʞʥʘ ʚʠʛʦʪʦʚʣʷʪʠ ʘʥʪʝʥʠ ʜʣʷ ʢʦʩʤʽʯʥʠʭ ʘʧʘʨʘʪʽʚ, 

ʨʘʜʽʦʪʝʣʝʩʢʦʧʠ ʟ ʜʽʘʤʝʪʨʦʤ ʘʥʪʝʥʠ ʜʝʢʽʣʴʢʘ ʢʽʣʦʤʝʪʨʽʚ. ɺ ʢʦʩʤʦʩ ʮʽ ʧʨʠʩʪʨʦʾ 

ʤʦʞʥʘ ʟʘʧʫʩʢʘʪʠ ʚ ʢʦʤʧʘʢʪʥʦʤʫ ʢʦʥʪʝʡʥʝʨʽ ʚ ʭʦʣʦʜʥʦʤʫ ʩʪʘʥʽ. ʅʘ ʦʨʙʽʪʽ ʩʧʣʘʚ 

ʟ ɽʇʌ ʥʘʛʨʽʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʩʦʥʷʯʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʨʦʟʧʨʷʤʣʷʻʪʴʩʷ ʽ 

ʥʘʙʫʚʘʻ ʪʽʻʾ ʬʦʨʤʠ, ʷʢʫ ʡʦʤʫ ʟʘʧʨʦʛʨʘʤʫʚʘʣʠ ʥʘ ʟʝʤʣʽ. ɸʥʘʣʦʛʽʯʥʦ ʤʦʞʥʘ 

ʩʧʨʦʝʢʪʫʚʘʪʠ ʧʽʜʚʦʜʥʽ ʢʦʥʩʪʨʫʢʮʽʾ. ʊʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʾʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ 

ʩʢʣʘʜʝʥʦʤʫ ʚʠʛʣʷʜʽ. ʇʽʜ ʚʦʜʦʶ, ʥʘʛʨʽʚʘʶʯʠʩʴ, ʚʦʥʠ ʧʨʠʡʤʫʪʴ ʧʨʦʝʢʪʥʫ ʬʦʨʤʫ. 

ɺ ʘʚʪʦʤʦʙʽʣʷʭ ʤʦʞʥʘ ʧʨʝʩʫʚʘʪʠ ʦʢʨʝʤʽ ʝʣʝʤʝʥʪʠ ʢʫʟʦʚʘ, ʽ ʪʦʜʽ ʟʥʠʢʥʝ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ ʩʢʣʘʜʥʽʡ ʨʠʭʪʦʚʮʽ ʧʽʩʣʷ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ. ʍʽʨʫʨʛʽʯʥʘ 

ʘʧʘʨʘʪʫʨʘ ʪʘ ʧʨʠʩʪʨʦʾ ʜʣʷ ʬʽʢʩʘʮʽʾ ʟʣʘʤʘʥʠʭ ʢʽʩʪʦʢ, ʧʦʰʢʦʜʞʝʥʠʭ ʟʫʙʽʚ ʤʦʞʫʪʴ  

ʚʠʛʦʪʦʚʣʷʪʠʩʷ ʽʟ ʩʧʣʘʚʽʚ ʟ ɽʇʌ [1, p. 623].  
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Introductions. In some cases, composite structure can work under the action 

of a compressive load and the presence the interface cracks may lead to the fracture 

by means of crack opening. 

Aim. Investigate the behavior of the composite structure subjected to a uniform 

compressive load and containing an interface crack. 

Materials and methods. The stability problem of an elastic bimaterial body 

with interface crack in the conditions of plane deformation is considered. The 

composite consists of an orthotropic layer and an orthotropic half-space. It is 

subjected to a compressive load parallel to the free surface. 

The stability problem is considered in the exact formulation of the three-

dimensional linearized stability theory of deformable bodies. The opening of the 

interface crack is taken as the stability loss of the bimaterial body. 

The problem for the system of homogeneous Cauchy-type singular integral 

equations of the second kind with additional conditions is formulated. Using the 

Gauss-Chebyshev integral formula the eigenvalue problem is reduced to a system of 

2n homogeneous algebraic equations with 2n unknown values of functions of 

infinitesimal displacements. 

The buckling load is founded from the condition that the determinant of the 

obtained system is equal to zero. 
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Results and discussion. The dependences of the critical load on the geometric 

parameters and material properties of the components of the bimaterial body are 

obtained. 

Conclusions. Plane problem of the stability loss of elastic orthotropic 

bimaterial body with interface crack under compressive load is considered. The 

numerical results for the critical load has been found from the condition that 

determinant of the obtained system is equal to zero and demonstrate the influence of 

the material properties and the geometrical parameters of layer and half-space upon 

the local delamination buckling behavior. 

 

  



336 
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Introductions. The study of the stress-strain state of quasicrystalline materials 

is of considerable interest. This paper considers the use of one of the classical models 

of fracture mechanics for the study of interface cracks in bimaterial space. 

Aim. Investigate features of the stress-strain state in the vicinity of the tip of an 

interphase crack in a quasicrystalline bimaterial space. 

Materials and methods. A tunnel crack along the interface of two coupled 

one-dimensional piezoelectric quasicrystalline half-spaces is considered. Conductive 

electrical conditions are considered to occur at the crack edges, and the arrangement 

of atoms is periodic in the plane perpendicular to the crack front and quasi-periodic in 

the direction co-directed with the front, and the last axis coincides with the direction 

of polarization of materials. Evenly distributed antiplanar phonon and phason shear 

stresses and electric field in the plane perpendicular to the crack front are given at 

infinity. 

Matrix-vector representations for phonon and phason stresses and electric field, 

as well as for derivatives of phonon and phason displacements and electric 

displacement through a vector function holomorphic in the whole complex plane, 

except for the region of cracks, are constructed. Satisfying with the use of these 

representations the conditions on the edges of the crack, the Riemann-Hilbert 

problem of linear conjugation with the corresponding conditions at infinity is 

formulated and an analytical solution to this problem is constructed. Analyzing this 

solution, analytical expressions for phonon and phason stresses and displacements 

jumps along the interface of materials are obtained. It is shown that the obtained 
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solution has an oscillating square root singularity near the crack vertices. It is 

important that this feature does not lead to mutual penetration of the crack edges as in 

the plane case. Besides, the oscillation regions are very small, so the resulting 

solutions are acceptable for practical use. 

Results and discussion. Numerical analysis was performed for a combination 

of different quasicrystalline compounds. The results are obtained for phonon and 

phason components of the elastic-deformable state along the material interface and 

are presented in graphical form.  

Conclusions. Conclusions are made regarding the variation of phonon and 

phason characteristics at the boundary of material separation depending on external 

loads and geometric factors. 
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ɿʅɸʍʆɼɾɽʅʅʗ ʉʇɽʂʊʈɸ ɽʃɽʂʊʈʆʅɸ ʊɸ ɼɯʈʂʀ ɺ 

ɹɸɻɸʊʆʐɸʈʆɺɯʁ ʅɸʅʆɻɽʊɽʈʆʉʀʉʊɽʄɯ 

 

ʂʫʯʝʨ ʅʘʪʘʣʽʷ ɺʽʢʪʦʨʽʚʥʘ 

ʚʯʠʪʝʣʴʢʘ ʬʽʟʠʢʠ 

ɺʽʜʦʢʨʝʤʣʝʥʦʛʦ ʧʽʜʨʦʟʜʽʣʫ çʅʘʫʢʦʚʠʡ ʣʽʮʝʡè 

ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çɾʠʪʦʤʠʨʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ 

ʤ. ɾʠʪʦʤʠʨ, ʋʢʨʘʾʥʘ 

 

ɺ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʨʦʟʚʠʪʢʫ ʥʦʚʽʪʥʽʭ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʩʪʚʦʨʶʶʪʴʩʷ ʥʦʚʽ 

ʧʨʠʣʘʜʠ, ʚ ʨʦʙʦʪʽ ʷʢʠʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʦʩʦʙʣʠʚʦʩʪ ̔ʚʧʣʠʚʫ ʟʦʚʥʽʰʥʽʭ ʧʦʣʽʚ 

ʥʘ ʝʥʝʨʛʝʪʠʯʥʽ ʩʧʝʢʪʨʠ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʠʭ ʥʘʥʦʩʠʩʪʝʤ. ʅʘ ʜʫʤʢʫ ʂ. ʊʝʣʘʥʜʝʨʘ 

ʠʘ ʃ. ʃʘʫʭʦʥʘ ʩʫʯʘʩʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ, ʟʦʢʨʝʤʘ ʤʝʪʦʜʠ ʽʦʥʥʦʛʦ 

ʟʘʤʽʱʝʥʥʷ ʪʘ ʤʝʪʘʣ-ʦʨʛʘʥʽʯʥʦʾ ʝʧʽʪʘʢʩʽʾ, ʜʦʟʚʦʣʷʶʪʴ ʚʠʨʦʱʫʚʘʪʠ 

ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʽ ʢʚʘʥʪʦʚʽ ʜʨʦʪʠ ʟ ʘʢʩʽʘʣʴʥʦʶ ʛʝʪʝʨʦ ʩʪʨʫʢʪʫʨʦʶ [1, 2]. ʋ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʟʘʻʤʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ 

ʨʝʘʣʽʟʫʶʪʴ ʛʝʪʝʨʦʩʠʩʪʝʤʫ, ʨʦʟʨʽʟʥʷʶʪʴ ʢʚʘʥʪʦʚʦ-ʦʙʤʝʞʝʥʽ (ʟʘʢʨʠʪʽ) ʪʘ 

ʨʝʟʦʥʘʥʩʥʦ-ʪʫʥʝʣʴʥʽ (ʚʽʜʢʨʠʪʽ) ʩʪʨʫʢʪʫʨʠ. ʇʝʨʩʧʝʢʪʠʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʢʨʠʪʠʭ 

ʢʚʘʥʪʦʚʠʭ ʪʦʯʦʢ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʢʚʘʥʪʦʚʠʭ ʜʨʦʪʘʭ, ʚ ʷʢʦʩʪʽ ʝʣʝʤʝʥʪʥʦʾ ʙʘʟʠ 

ʢʚʘʥʪʦʚʦʛʦ ʢʦʤʧôʶʪʝʨʘ ʥʝʦʜʥʦʨʘʟʦʚʦ ʦʙʛʦʚʦʨʶʚʘʣʠʩʷ ʥʘʫʢʦʚʦʶ ʩʧʽʣʴʥʦʪʦʶ 

[3,4]. ʇʨʦʪʝ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʝʢʪʨʘ ʝʣʝʢʪʨʦʥʘ ʪʘ ʜʽʨʢʠ ʚ ʙʘʛʘʪʦʰʘʨʦʚʽʡ 

ʥʘʥʦʛʝʪʝʨʦʩʠʩʪʝʤʽ ʧʝʨʝʙʫʚʘʻ ʥʘ ʧʝʨʠʬʝʨʽʾ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʧʦʪʨʝʙʫʻ 

ʜʦʜʘʪʢʦʚʦʛʦ ʚʠʚʯʝʥʥʷ ʪʘ ʘʥʘʣʽʟʫ. 

ʅʘ ʜʫʤʢʫ ɾ. ɸʣʬʝʨʦʚʘ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʟʥʘʯʥʦ ʟʙʽʣʴʰʠʣʘʩʷ ʢʽʣʴʢʽʩʪʴ 

ʜʦʩʣʽʜʞʝʥʴ ʚʽʜʢʨʠʪʠʭ ʘʙʦ ʨʝʟʦʥʘʥʩʥʦ-ʪʫʥʝʣʴʥʠʭ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʠʭ 

ʛʝʪʝʨʦʩʪʨʫʢʪʫʨ. ʅʘʫʢʦʚʝʮʴ ʟʘʟʥʘʯʘʻ, ʱʦ ʮʝ ʧʦʚôʷʟʘʥʦ ʟ ʫʥʽʢʘʣʴʥʠʤʠ 

ʤʦʞʣʠʚʦʩʪʷʤʠ ʾʭʥʴʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʦʣʴʦʚʠʭ ʪʨʘʥʟʠʩʪʦʨʽʚ, 

ʜʽʦʜʽʚ ʪʘ ʢʚʘʥʪʦʚʠʭ ʢʘʩʢʘʜʥʠʭ ʣʘʟʝʨʽʚ [5]. 

ʗʢ ʟʘʟʥʘʯʘʶʪʴ ɭ ɻʦʣʘʥʪ ʪʘ ʆ. ʇʘʰʢʦʚʩʴʢʠʡ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʩʧʝʢʪʨʘʣʴʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʝʣʝʢʪʨʦʥʘ ʚ ʨʝʟʦʥʘʥʩʥʦ-ʪʫʥʝʣʴʥʠʭ ʩʪʨʫʢʪʫʨʘʭ ʚ ʘʙʩʦʣʶʪʥʽʡ 

ʙʽʣʴʰʦʩʪʽ ʨʦʙʽʪ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʝʪʦʜ ʝʬʝʢʪʠʚʥʠʭ ʤʘʩ [6] ʪʘ ʤʦʜʝʣʴ 
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ʧʨʷʤʦʢʫʪʥʠʭ ʧʦʪʝʥʮʽʘʣʴʥʠʭ ʙʘʨôʻʨʽʚ. ɼʽʡʩʥʦ ʜʣʷ ʩʧʨʦʱʝʥʥʷ ʛʨʦʤʽʟʜʢʠʭ 

ʘʥʘʣʽʪʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ, ʧʨʷʤʦʢʫʪʥʽ ʙʘʨôʻʨʠ ʘʧʨʦʢʩʠʤʫʶʪʴʩʷ d- 

ʧʦʜʽʙʥʠʤʠ [6]. ʇʨʠ ʮʴʦʤʫ ʪʘʢʦʛʦ ʨʦʜʫ ʘʧʨʦʢʩʠʤʘʮʽʷ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʦʾ 

ʚʪʨʘʪʠ ʪʦʯʥʦʩʪʽ ʨʦʟʨʘʭʫʥʢʫ ʩʧʝʢʪʨʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʚʘʟʽʩʪʘʮʽʦʥʘʨʥʠʭ 

ʩʪʘʥʽʚ ʝʣʝʢʪʨʦʥʘ. ʊʦʤʫ ʥʝʦʙʭʽʜʥʦ ʚʠʷʩʥʠʪʠ ʥʘʩʢʽʣʴʢʠ ʚʝʣʠʢʽ ʧʦʭʠʙʢʠ 

ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʚʝʣʠʯʠʥ ʩʧʝʢʪʨʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ 

ʚʠʟʥʘʯʘʶʪʴʩʷ d- ʙʘʨôʻʨʥʦʶ ʤʦʜʝʣʣʶ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʦʜʝʣʣʶ ʧʨʷʤʦʢʫʪʥʠʭ 

ʧʦʪʝʥʮʽʘʣʽʚ ʚ ʨʝʟʦʥʘʥʩʥʦ-ʪʫʥʝʣʴʥʠʭ ʩʪʨʫʢʪʫʨʘʭ ʟ ʪʠʧʦʚʠʤʠ ʬʽʟʠʯʥʠʤʠ ʽ 

ʛʝʦʤʝʪʨʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. 

ʅʘ ʜʫʤʢʫ ʚʯʝʥʠʭ ʨʦʟʨʘʭʫʥʦʢ ʨʝʟʦʥʘʥʩʥʠʭ ʝʥʝʨʛʽʡ ʽ ʨʝʟʦʥʘʥʩʥʠʭ ʰʠʨʠʥ 

ʢʚʘʟʽʩʪʘʮʽʦʥʘʨʥʠʭ ʩʪʘʥʽʚ ʝʣʝʢʪʨʦʥʘ ʚʠʢʦʥʫʚʘʚʩʷ ʘʙʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʢʦʝʬʽʮʽʻʥʪʘ ʧʨʦʟʦʨʦʩʪʽ [6], ʘʙʦ ʤʝʪʦʜʦʤ -S  ʤʘʪʨʠʮʽ [7]. ɺʽʜʪʘʢ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʪʝʦʨʽʾ ʝʢʩʠʪʦʥʥʦʛʦ ʩʧʝʢʪʨʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʝʣʝʢʪʨʦʥʦʤ ʽ ʜʽʨʢʦʶ ʫ 

ʚʽʜʢʨʠʪʠʭ ʥʘʥʦʩʠʩʪʝʤʘʭ ʤʘʪʝʤʘʪʠʯʥʽ ʤʝʪʦʜʠ, ʷʢʽ çʜʦʙʨʝ ʧʨʘʮʶʶʪʴè ʫ ʚʠʧʘʜʢʫ 

ʟʘʢʨʠʪʠʭ ʩʠʩʪʝʤ, ʥʝ ʟʥʘʭʦʜʷʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. ʊʘʢʘ ʞ ʩʢʣʘʜʥʘ 

ʩʠʪʫʘʮʽʷ ʚʠʥʠʢʘʻ ʽ ʚ ʪʝʦʨʽʾ ʚʟʘʻʤʦʜʽʾ ʝʣʝʢʪʨʦʥʽʚ ʯʠ ʝʢʩʠʪʦʥʽʚ ʟ ʬʦʥʦʥʘʤʠ, 

ʦʩʢʽʣʴʢʠ ʽ ʚ ʮʴʦʤʫ ʨʘʟʽ çʥʝ ʧʨʘʮʶʶʪʴè ʤʝʪʦʜʠ ʢʚʘʥʪʦʚʦʾ ʪʝʦʨʽʾ ʧʦʣʷ. 

ʆʪʞʝ, ʜʣʷ ʪʦʛʦ, ʱʦʙ ʚʠʨʽʰʠʪʠ ʪʝʦʨʝʪʠʯʥʽ ʧʨʦʙʣʝʤʥʽ ʧʠʪʘʥʥʷ, ʷʢʽ 

ʚʠʥʠʢʘʶʪʴ ʧʝʨʝʜ ʥʘʫʢʦʚʦʶ ʩʧʽʣʴʥʦʪʦʶ, ʧʨʠ ʧʦʙʫʜʦʚʽ ʪʝʦʨʽʾ ʝʢʩʠʪʦʥʥʦʛʦ 

ʩʧʝʢʪʨʫ ʫ ʚʽʜʢʨʠʪʽʡ ʦʜʥʦʷʤʥʽʡ ʮʠʣʽʥʜʨʠʯʥʽʡ ʢʚʘʥʪʦʚʽʡ ʪʦʯʮʽ ʟ ʜʚʦʤʘ ʪʫʥʝʣʴʥʦ-

ʧʨʦʟʦʨʠʤʠ ʙʘʨôʻʨʘʤʠ ʫ ʮʠʣʽʥʜʨʠʯʥʽʡ ʢʚʘʥʪʦʚʽʡ ʪʦʯʮʽ, ʧʨʦʧʦʥʫʻʤʦ 

ʘʧʨʦʢʩʠʤʫʚʘʪʠ ʮʶ ʥʘʥʦʩʠʩʪʝʤʫ ʚʽʜʧʦʚʽʜʥʦʶ ʟʘʢʨʠʪʦʶ ʪʨʠʷʤʥʦʶ 

ʮʠʣʽʥʜʨʠʯʥʦʶ ʢʚʘʥʪʦʚʦʶ ʪʦʯʢʦʶ ʟ ʜʚʦʤʘ ʟʦʚʥʽʰʥʽʤʠ ʷʤʘʤʠ ʜʫʞʝ ʚʝʣʠʢʠʭ 

ʨʦʟʤʽʨʽʚ. ʇʨʠ ʮʴʦʤʫ ʚʩʪʘʥʦʚʣʝʥʽ ʨʦʟʤʽʨʠ (21 hh = ) ʦʙʦʭ ʟʦʚʥʽʰʥʽʭ ʷʤ, ʧʨʠ ʷʢʠʭ 

ʩʪʘʮʽʦʥʘʨʥʠʡ ʩʧʝʢʪʨ ʽ ʭʚʠʣʴʦʚʽ ʬʫʥʢʮʽʾ ʝʣʝʢʪʨʦʥʘ ʪʨʠʷʤʥʦʾ ʟʘʢʨʠʪʦʾ 

ʮʠʣʽʥʜʨʠʯʥʦʾ ʢʚʘʥʪʦʚʦʾ ʪʦʯʢʠ ʟ ʧʦʪʨʽʙʥʦʶ ʪʦʯʥʽʩʪʶ ʧʝʨʝʭʦʜʷʪʴ ʚʽʜʧʦʚʽʜʥʦ ʫ 

ʢʚʘʟʽʩʪʘʮʽʦʥʘʨʥʠʡ ʩʧʝʢʪʨ, ʽ ʭʚʠʣʴʦʚʽ ʬʫʥʢʮʽʾ ʧʨʦʩʪʦʾ ʚʽʜʢʨʠʪʦʾ ʮʠʣʽʥʜʨʠʯʥʦʾ 

ʢʚʘʥʪʦʚʦʾ ʪʦʯʢʠ ʫ ʢʚʘʥʪʦʚʠʡ ʜʨʽʪ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʘʢʪʫʘʣʴʥʽʩʪʴ ʚʠʚʯʝʥʥʷ 

ʧʨʦʙʣʝʤʘʪʠʢʠ ʟʥʘʭʦʜʞʝʥʥʷ ʩʧʝʢʪʨʘ ʝʣʝʢʪʨʦʥʘ ʪʘ ʜʽʨʢʠ ʚ ʙʘʛʘʪʦʰʘʨʦʚʽʡ 

ʥʘʥʦʛʝʪʝʨʦʩʠʩʪʝʤʽ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʾʾ ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 
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ʚʽʜʢʨʠʪʠʭ ʮʠʣʽʥʜʨʠʯʥʠʭ ʢʚʘʥʪʦʚʠʭ ʪʦʯʢʘʭ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʢʚʘʥʪʦʚʠʭ ʜʨʦʪʘʭ 

ʘʙʦ ʢʚʘʥʪʦʚʠʭ ʷʤʘʭ / ʄ.ɺ. ʊʢʘʯ, ʆ.ʄ. ʄʘʭʘʥʝʮʴ, ɸ.ʄ. ɻʨʠʱʫʢ // ʋʌɾ. ï 2005. 

ï ʊ. -50,ˉ12. ï ʉ.1288-1295. 
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ʌʆʈʄʋɺɸʅʅʗ ʇʈʀʈʆɼʅʀʏʀʍ ʂʆʄʇɽʊɽʅʊʅʆʉʊɽʁ ʇʈʀ 

ʈʆɿɺôʗɿʋɺɸʅʅɯ ɿɸɼɸʏ ʇʈʀʈʆɼʅʀʏʆɻʆ ʎʀʂʃʋ 

 

ʃʘʟʘʨʝʥʢʦ ʊʝʪʷʥʘ ʂʘʟʠʤʠʨʽʚʥʘ 

ʋʯʠʪʝʣʴ - ʤʝʪʦʜʠʩʪ ʚʠʱʦʾ ʢʘʪʝʛʦʨʽʾ ʬʽʟʠʢʠ 

ɯʨʧʽʥʩʴʢʦʾ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʴʦʾ ʰʢʦʣʠ ɯ-ɯɯɯ ʩʪʫʧʝʥʽʚ 

ʭʫʜʦʞʥʴʦʛʦ ʧʨʦʬʽʣʶ ˉ1 ʽʤʝʥʽ ɸ. ʉ. ʄʘʢʘʨʝʥʢʘ 

ʃʘʟʘʨʝʥʢʦ ʄʠʭʘʡʣʦ ɺʘʩʠʣʴʦʚʠʯ 

ʂʘʥʜʠʜʘʪ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʬʽʟʠʢʠ ʅʋʍʊ 

 

ɺʩʪʫʧ ʑʦʙ ʜʦʩʠʪʴ ʝʬʝʢʪʠʚʥʦ ʧʨʦʚʦʜʠʪʠ ʘʥʘʣʽʟ ʚʣʘʩʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʨʠ 

ʨʽʰʝʥʥʽ ʟʘʜʘʯ, ʟʜʦʙʫʚʘʯʘʤʠ ʦʩʚʽʪʠ, ʷʢ ʮʝ ʚʽʜʨʘʟʫ ʷʩʥʦ, ʧʦʚʠʥʥʽ ʤʘʪʠ ʥʝʦʙʭʽʜʥʽ 

ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʥʘ ʾʭ ʦʩʥʦʚʽ ʩʪʚʦʨʶʶʪʴʩʷ ʫʟʘʛʘʣʴʥʝʥʽ ʢʨʠʪʝʨʽʾ 

ʦʮʽʥʢʠ ʪʦʛʦ ʘʙʦ ʽʥʰʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʩʧʦʩʦʙʫ ʨʽʰʝʥʥʷ, ʘ ʪʘʢʦʞ ʪʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ 

ʧʨʠʥʮʠʧʠ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʧʦʰʫʢ ʫʩʝ ʥʦʚʠʭ ʽ ʥʦʚʠʭ ʩʧʦʩʦʙʽʚ ʨʽʰʝʥʥʷ ʟʘʜʘʯ. 

ɿʤʽʩʪ ʢʫʨʩʫ ʬʽʟʠʢʠ, ʟʚʠʯʘʡʥʦ, ʩʪʚʦʨʶʻ ʚʝʣʠʢʽ ʤʦʞʣʠʚʦʩʪʽ ʷʢ ʬʦʨʤʫʚʘʥʥʷ 

ʪʘʢ ʟʚʘʥʦʛʦ çʬʽʟʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷè ʧʽʜ ʷʢʠʤ ʨʦʟʫʤʽʶʪʴ ʚʤʽʥʥʷ ʚʠʜʽʣʠʪʠ ʦʩʥʦʚʥʽ 

ʟʚôʷʟʢʠ ʪʘ ʬʽʟʠʯʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʽ ʫ ʩʢʣʘʜʥʠʭ ʷʚʠʱʘʭ, ʪʘʢ ʽ ʣʦʛʽʯʥʦʛʦ 

ʦʧʝʨʫʚʘʥʥʷ ʮʠʤʠ ʟʥʘʥʥʷʤʠ.  

ɸʣʝ, ʥʽ ʣʦʛʽʢʘ ʬʽʟʠʯʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ, ʥʽ ʨʦʟʚʠʪʦʢ ʬʽʟʠʯʥʠʭ ʧʦʥʷʪʴ, 

ʪʦʙʪʦ ʟʤʽʩʪ ʢʫʨʩʫ ʬʽʟʠʢʠ ʩʘʤ ʧʦ ʩʦʙʽ ʥʝ ʤʦʞʝ ʙʫʪʠ ʜʦʩʪʘʪʥʽʤ ʟʘʩʦʙʦʤ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʧʨʠʡʦʤʽ ʨʦʟʫʤʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʘʜʝʢʚʘʪʥʠʭ ʮʴʦʤʫ ʟʤʽʩʪʫ. 

ʇʝʜʘʛʦʛʽʯʥʽ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʝʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ, ʘ 

ʪʘʢʦʞ ʤʽʡ ʜʦʩʚʽʜ ʚʠʢʣʘʜʘʥʥʷ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ, ʧʦʢʘʟʫʶʪʴ, ʱʦ ʟʜʦʙʫʚʘʯʽ 

ʦʩʚʽʪʠ ʟʫʩʪʨʽʯʘʶʪʴ ʟʥʘʯʥʽ ʪʨʫʜʥʦʱʽ ʚ ʧʨʦʮʝʩʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʥʴ ʜʦ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʬʽʟʠʯʥʠʭ ʟʘʜʘʯ. 

ʎʽʣʴ ʨʦʙʦʪʠ 

1. ʅʘʚʯʠʪʠ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʧʝʨʝʙʦʨʶʚʘʪʠ ʧʩʠʭʦʣʦʛʽʯʥʽ ʪʨʫʜʥʦʱʽ ʚ 

ʧʨʦʮʝʩʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʥʴ ʜʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʧʨʠʨʦʜʥʠʯʦʛʦ ʮʠʢʣʫ 

2. ʈʦʟʢʨʠʪʠ ʩʝʥʩ ʨʦʟʫʤʦʚʠʭ ʦʧʝʨʘʮʽʡ ð ʘʥʘʣʽʟʫ, ʩʠʥʪʝʟʫ, ʧʦʨʽʚʥʷʥʥʷ, 

ʫʟʘʛʘʣʴʥʝʥʥʷ, ʘʙʩʪʨʘʛʫʚʘʥʥʷ. 
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3. ʈʦʟʚʠʚʘʪʠ ʫ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ, ʱʦ ʤʘʶʪʴ ʚʠʨʦʙʥʠʯʠʡ ʜʦʩʚʽʜ, 

ʦʩʦʙʣʠʚʠʡ ʽʥʪʝʨʝʩ ʟʘʚʜʘʥʥʷʤʠ ʟ ʚʠʨʦʙʥʠʯʠʤ ʟʤʽʩʪʦʤ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʚʠʢʣʘʜʘʯ (ʤʘʪʝʤʘʪʠʢʠ, ʬʽʟʠʢʠ, ʭʽʤʽʾ) ʩʧʽʣʴʥʦ ʟ ʟʜʦʙʫʚʘʯʘʤʠ ʦʩʚʽʪʠ ʘʥʘʣʽʟʫʻ 

ʚʠʨʦʙʥʠʯʫ ʩʠʪʫʘʮʽʶ ʽ ʟ'ʷʩʦʚʫʻ, ʷʢʽ ʟʘʚʜʘʥʥʷ ʤʦʞʥʘ ʩʢʣʘʩʪʠ, ʚʠʭʦʜʷʯʠ ʟ ʥʘʷʚʥʠʭ 

ʫʤʦʚ 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ 

ɿʘʜʘʯʽ ʪʘ ʾʭ ʪʠʧʦʣʦʛʽʷ: 

1. ʅʘ ʨʦʟʧʽʟʥʘʚʘʥʥʷ. ɺ ʷʢʦʩʪʽ ʰʫʢʘʥʦʛʦ ʪʫʪ ʚʠʩʪʫʧʘʶʪʴ, ʚʣʘʩʪʠʚʦʩʪʽ 

ʜʝʷʢʦʛʦ ʦʙ'ʻʢʪʫ, ʩʘʤ ʦʙ'ʻʢʪ ʻ ʫ ʥʘʷʚʥʦʩʪʽ 

2. ʅʘ ʢʦʥʩʪʨʫʶʚʘʥʥʷ. ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʦʙ'ʻʢʪʫ ʥʝʤʘʻ ʚ ʥʘʷʚʥʦʩʪʽ, ʚʽʥ 

ʤʘʻ ʙʫʪʠ ʧʦʙʫʜʦʚʘʥʠʡ, ʧʨʦʪʝ ʚʣʘʩʪʠʚʦʩʪʽ ʰʫʢʘʥʦʛʦ ʦʙôʻʢʪʘ ʟʘʜʘʥ ̔

3. ʅʘ ʧʦʷʩʥʝʥʥʷ. ʂʦʣʠ ʚʽʜʦʤʽ ʬʘʢʪʠ, ʷʚʠʱʘ, ʧʦʜʽʾ, ʘ ʚʠʤʘʛʘʻʪʴʩʷ ʟ'ʷʩʫʚʘʪʠ 

ʘʙʦ ʜʦʢʘʟʘʪʠ, ʯʦʤʫ ʦʙ'ʻʢʪʠ ʤʘʶʪʴ ʮʽ ʚʣʘʩʪʠʚʦʩʪʽ ʽ ʚʽʜʥʦʰʝʥʥʷ, ʧʦʪʨʽʙʥʝ 

ʧʦʷʩʥʝʥʥʷ. 

4. ʋʯʙʦʚʽ ʟʘʜʘʯʽ. 

ʘ) ɿʘʜʘʯʽ ʚʧʨʘʚʠ. ʈʽʰʝʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʚʞʝ ʚʽʜʦʤʠʭ ʬʦʨʤʫʣ, 

ʧʨʘʚʠʣ, ʘʣʛʦʨʠʪʤʽʚ 

ʙ) ɿʘʜʘʯʽ ʧʨʦʙʣʝʤʠ. ʈʽʰʝʥʥʷ ʚʠʤʘʛʘʻ ʧʦʰʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ 

ʦʩʚʽʪʠ, ʚʠʩʫʥʝʥʥʷ ʛʽʧʦʪʝʟ, ʧʨʠʧʫʱʝʥʴ 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ 

ɯ. ʉʢʣʘʜʘʥʥʷ ʟʜʦʙʫʚʘʯʘʤʠ ʦʩʚʽʪʠ ʟʘʜʘʯ: 

1. ʎʝ ʦʜʠʥ ʟ ʝʬʝʢʪʠʚʥʠʭ ʟʘʩʦʙʽʚ ʘʢʪʠʚʽʟʘʮʽʾ ʨʦʟʫʤʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʟʜʦʙʫʚʘʯʽʚ. 

2. ɿʜʦʙʫʚʘʯʽ ʦʩʚʽʪʠ ʨʦʙʣʷʪʴ ʟʘʚʜʘʥʥʷ ʦʙ'ʻʢʪʦʤ ʩʚʦʛʦ ʘʥʘʣʽʟʫ ʽ 

ʢʦʥʩʪʨʫʶʚʘʥʥʷ, ʦʪʞʝ, ʙʽʣʴʰ ʛʣʠʙʦʢʦ ʧʦʯʠʥʘʶʪʴ ʫʩʚʽʜʦʤʣʶʚʘʪʠ ʾʭ ʩʪʨʫʢʪʫʨʫ ʽ 

ʩʧʦʩʦʙʠ ʨʽʰʝʥʥʷ. 

ɯɯ. ɿʘʜʘʯʽ, ʱʦ ʧʦʩʪʘʶʪʴ: 

1. ɸʥʘʣʽʟ ʩʠʪʫʘʮʽʾ, ʧʦʚ'ʷʟʘʥʠʡ ʽʟ ʩʢʣʘʜʘʥʥʷʤ ʩʘʤʦʛʦ ʟʘʚʜʘʥʥʷ.  

2. ʈʦʟʨʦʙʢʘ ʟʤʽʩʪʫ ʟʘʚʜʘʥʥʷ.  

3. ʆʩʪʘʪʦʯʥʝ ʬʦʨʤʫʣʶʚʘʥʥʷ ʟʘʚʜʘʥʥʷ, ʡʦʛʦ ʫʤʦʚʠ ʪʘ ʚʠʤʦʛ. 
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ɯɯɯ. ʈʝʟʫʣʴʪʘʪʠ 

ʋ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʟʜʦʙʫʚʘʯʽ ʦʩʚʽʪʠ ʤʘʶʪʴ ʜʦʩʚʽʜ ʩʢʣʘʜʘʥʥʷ ʟʘʜʘʯ, 

ʚʦʥʠ ʤʦʞʫʪʴ ʙʽʣʴʰʝ ʫʩʚʽʜʦʤʣʝʥʦ ʽ ʨʝʪʝʣʴʥʦ ʘʥʘʣʽʟʫʚʘʪʠ ʛʦʪʦʚʽ ʟʘʜʘʯʽ; - 

ʧʦʯʠʥʘʶʪʴ ʙʘʯʠʪʠ ʩʧʝʮʠʬʽʢʫ ʫʤʦʚ ʽ ʚʠʤʦʛ ʟʘʜʘʯ; - ʨʽʟʥʦʛʦ ʨʦʜʫ çʧʽʜʚʦʜʥʽ 

ʢʘʤʽʥʥʷè, ʱʦ ʫʩʢʣʘʜʥʶʶʪʴ ʨʽʰʝʥʥʷ; - ʤʦʞʫʪʴ ʽʟ ʩʘʤʦʛʦ ʧʦʯʘʪʢʫ ʫʣʦʚʠʪʠ ʟʘʜʫʤ 

ʘʚʪʦʨʘ, ʱʦ ʩʢʣʘʚ ʮʶ ʟʘʜʘʯʫ. ʉʪʨʫʢʪʫʨʘ ʦʢʨʝʤʦʛʦ ʤʽʢʨʦʮʠʢʣʫ ʨʽʰʝʥʥʷ 

ʨʦʟʫʤʦʚʦʾ ʟʘʜʘʯʽ ʙʫʜʫʻʪʴʩʷ ʟʘ ʧʨʠʥʮʠʧʦʤ ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫ ʂʦʥʮʝʧʪʫʘʣʴʥʘ 

ʩʭʝʤʘ, ʥʘʷʚʥʘ ʫ ʩʫʙ'ʻʢʪʘ, ʩʧʨʷʤʦʚʫʻ ʧʨʦʮʝʩʠ ʧʨʦʜʫʢʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʘ ʩʘʤʽ ʮʽ 

ʨʝʟʫʣʴʪʘʪʠ (ʧʨʝʜʤʝʪʥʽ ʩʪʦʩʫʥʢʠ, ʱʦ ʚʠʜʽʣʷʶʪʴʩʷ ʚ ʩʠʪʫʘʮʽʾ) ʦʮʽʥʶʶʪʴʩʷ 

ʰʣʷʭʦʤ ʾʭ ʟʽʩʪʘʚʣʝʥʥʷ ʟ ʧʦʯʘʪʢʦʚʠʤʠ ʩʭʝʤʘʤʠ ʨʽʰʝʥʥʷ.(ʉʭʝʤʘ 1) 

 

ʉʭʝʤʘ 1. ʄʽʢʨʦʮʠʢʣ ʨʽʰʝʥʥʷ 

ʑʦʙ ʧʦʷʩʥʠʪʠ ʨʫʭ ʜʫʤʢʠ ʚʽʜ ʦʜʥʦʛʦ ʝʪʘʧʫ ʨʽʰʝʥʥʷ ʜʦ ʽʥʰʦʛʦ, 

ʥʝʜʦʩʪʘʪʥʴʦ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʣʠʰʝ ʦʢʨʝʤʠʡ ʮʠʢʣ ʨʽʰʝʥʥʷ. ɼʣʷ ʮʴʦʛʦ ʚʘʞʣʠʚʦ 

ʚʠʷʚʠʪʠ ʧʝʨʝʭʽʜ ʜʫʤʢʠ ʚʽʜ ʦʜʥʦʛʦ ʮʠʢʣʫ ʜʦ ʽʥʰʦʛʦ, ʚʠʟʥʘʯʠʪʠ ʟʘʛʘʣʴʥʫ 

ʩʪʨʫʢʪʫʨʫ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʚ ʮʽʣʦʤʫ. 

ʇʩʠʭʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʧʨʦʮʝʩ ʨʽʰʝʥʥʷ ʧʨʦʭʦʜʠʪʴ, ʪʨʠ 

ʬʘʟʠ: 

1. ʆʨʽʻʥʪʦʚʥʘ - ʨʽʰʝʥʥʷ ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ ʟ ʘʥʘʣʽʟʫ ʫʤʦʚ ʟʘʚʜʘʥʥʷ ʽ 

ʟʘʢʽʥʯʫʻʪʴʩʷ ʬʦʨʤʫʚʘʥʥʷʤ ʧʦʯʘʪʢʦʚʦʾ ʛʽʧʦʪʝʟʠ ʨʽʰʝʥʥʷ. 

2. ɺʠʢʦʥʘʚʯʘ - ʧʦʚ'ʷʟʘʥʘ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʪʠʭ ʢʦʥʢʨʝʪʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ 

ʩʪʦʩʫʥʢʽʚ ʘʥʘʣʽʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʫʤʦʚ, ʷʢʽ ʚʞʝ ʧʝʨʝʜʙʘʯʝʥʽ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ 

ʚ ʧʦʯʘʪʢʦʚʽʡ ʛʽʧʦʪʝʟʽ ʨʽʰʝʥʥʷ. 

3. ʂʦʥʪʨʦʣʴʥʦ-ʦʮʽʥʥʘ - ʧʦʣʷʛʘʻ ʚ ʧʝʨʝʚʽʨʮʽ ʨʝʟʫʣʴʪʘʪʫ. ʅʘ ʮʽʡ 
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ʟʘʚʝʨʰʘʣʴʥʽʡ ʬʘʟʽ ʦʪʨʠʤʘʥʠʡ ʨʝʟʫʣʴʪʘʪ ʧʦʨʽʚʥʶʻʪʴʩʷ ʟ ʚʠʤʦʛʘʤʠ ʟʘʚʜʘʥʥʷ ʽ 

ʘʥʘʣʽʟʫʻʪʴʩʷ ʭʽʜ ʫʩʴʦʛʦ ʨʽʰʝʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʬʘʟʠ ʨʽʰʝʥʥʷ ʚʥʫʪʨʽʰʥʻ ʙʫʜʫʶʪʴʩʷ ʷʢ ʦʢʨʝʤʽ ʤʽʢʨʦʮʠʢʣʠ 

ʨʽʰʝʥʥʷ, ʫʪʚʦʨʶʶʯʠ ʚ ʮʽʣʦʤʫ ʚʽʜʥʦʩʥʦ ʟʘʢʽʥʯʝʥʠʡ ʮʠʢʣ (ʩʭʝʤʘ 2) 

 

ʉʭʝʤʘ 2. ʎʠʢʣʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ 

ʍʘʨʘʢʪʝʨ ʚʠʨʦʙʣʝʥʥʷ ʨʽʰʝʥʴ: 

1. ɯʤʧʫʣʴʩʠʚʥʽ ʨʽʰʝʥʥʷ. ɻʽʧʦʪʝʟʠ ʽ ʚʠʩʥʦʚʢʠ, ʷʢʽ ʙʫʜʫʶʪʴʩʷ ʣʶʜʠʥʦʶ 

ʧʦ ʭʦʜʫ ʨʦʟʫʤʦʚʦʛʦ ʧʦʰʫʢʫ, ʤʘʶʪʴ ʨʠʟʠʢʦʚʘʥʠʡ ʽ ʽʤʧʫʣʴʩʠʚʥʠʡ ʭʘʨʘʢʪʝʨ. 

ʨʝʪʝʣʴʥʦʛʦ ʦʨʽʻʥʪʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʟʘʚʜʘʥʥʷ. ɿʜʦʙʫʚʘʯ ʦʩʚʽʪʠ, ʷʢ ʙʠ ʥʝ ʙʦʾʪʴʩʷ 

ʟʨʦʙʠʪʠ ʧʦʤʠʣʢʫ. ʇʝʨʝʚʽʨʠʚʰʠ ʦʜʥʫ ʟ ʤʦʞʣʠʚʦʩʪʝʡ, ʚʽʥ ʣʝʛʢʦ ʧʝʨʝʭʦʜʠʪʴ ʜʦ 

ʽʥʰʦʾ. 

2. ʋʨʽʚʥʦʚʘʞʝʥʽ ʨʽʰʝʥʥʷ. ɿʜʦʙʫʚʘʯ ʦʩʚʽʪʠ ʙʫʜʫʻ ʛʽʧʦʪʝʟʫ ʥʘ ʦʩʥʦʚʽ 

ʨʝʪʝʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʫʤʦʚ, ʧʨʦʪʝ ʥʽʷʢʦʾ ʟʘʪʨʠʤʢʠ ʘʙʦ ʥʝʨʽʰʫʯʦʩʪʽ ʫ ʚʠʩʫʥʝʥʥʽ 

ʛʽʧʦʪʝʟʠ ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ. 

3. ʆʙʝʨʝʞʥʽ ʨʽʰʝʥʥʷ ʟʜʦʙʫʚʘʯ ʦʩʚʽʪʠ ʙʫʜʫʻ ʩʚʦʾ ʛʽʧʦʪʝʟʠ ʥʝʚʧʝʚʥʝʥʦ ʽ 

ʧʦʚʽʣʴʥʦ. ʈʦʙʣʷʯʠ ʨʝʪʝʣʴʥʝ ʦʨʽʻʥʪʫʚʘʥʥʷ, ʚʽʥ ʚʩʝ ʞ ʢʦʣʠʚʘʻʪʴʩʷ ʫ ʚʠʙʦʨʽ ʪʽʻʾ 

ʘʙʦ ʽʥʰʦʾ ʛʽʧʦʪʝʟʠ. ʇʝʨʝʚʽʨʷʻʪʴʩʷ ʢʦʞʝʥ ʦʢʨʝʤʠʡ ʢʨʦʢ ʥʘ ʰʣʷʭʫ ʜʦ ʨʽʰʝʥʥʷ. 

ʆʮʽʥʢʠ ʦʩʦʙʣʠʚʠʭ ʜʽʡ ʜʫʞʝ ʢʨʠʪʠʯʥʽ. 

ɻʥʫʯʢʽʩʪʴ ʜʫʤʢʠ.  

ʋ ʥʘʚʯʘʥʥʽ, ʪʘ ʽ ʚ ʞʠʪʪʻʚʦʤʫ ʜʦʩʚʽʜʽ, ʤʠ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʻʤʦʩʷ ʟ ʧʨʦʷʚʦʤ 

ʦʜʥʽʻʾ ʭʘʨʘʢʪʝʨʥʦʾ ʦʩʦʙʣʠʚʦʩʪʽ ʣʶʜʩʴʢʦʾ ʜʫʤʢʠ ð ʟ ʡʦʛʦ ʛʥʫʯʢʽʩʪʶ ʘʙʦ, 
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ʥʘʚʧʘʢʠ, ʩʪʝʨʝʦʪʠʧʥʽʩʪʶ, ʫʧʝʨʝʜʞʝʥʽʩʪʴ. ʊʦʤʫ, ʢʦʣʠ ʦʙ'ʻʢʪʠʚʥʽ ʦʙʩʪʘʚʠʥʠ 

ʚʠʤʘʛʘʶʪʴ ʟʤʽʥʠʪʠ ʩʪʘʨʽ ʩʧʦʩʦʙʠ ʜʽʾ, ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʯʠʤʘʣʽ ʪʨʫʜʥʦʱʽ, ʫ 

ʪʦʤʫ ʯʠʩʣʽ ʽ ʝʤʦʮʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. 

ɺʠʩʥʦʚʢʠ 

ɯ. ʆʙ'ʻʢʪʠʚʘʮʽʷ ʩʧʦʩʦʙʫ ʨʽʰʝʥʥʷ. ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʟʘʜʘʯʘ ʚʠʨʽʰʝʥʘ, 

ʟʜʦʙʫʚʘʯʝʚʽ ʦʩʚʽʪʠ ʥʝʦʙʭʽʜʥʦ ʟʥʦʚʫ ʧʦʚʝʨʥʫʪʠʩʷ ʜʦ ʩʚʦʛʦ ʨʽʰʝʥʥʷ, ʫʩʚʽʜʦʤʠʪʴ 

ʩʧʦʩʽʙ ʮʴʦʛʦ ʨʽʰʝʥʥʷ, ʟʨʦʙʠʪʠ ʡʦʛʦ ʦʙ'ʻʢʪʦʤ ʩʧʝʮʽʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ. ɿ ʮʽʻʶ 

ʤʝʪʦʶ ʟʜʦʙʫʚʘʯ ʦʩʚʽʪʠ ʧʦʚʠʥʝʥ: 

1.  ɼʘʪʠ ʦʧʝʨʘʮʽʦʥʘʣʴʥʠʡ ʦʧʠʩ ʩʧʦʩʦʙʫ ʨʽʰʝʥʥʷ, ʚʠʯʣʝʥʠʪʠ ʪʽ ʜʽʾ, ʷʢʽ 

ʚʽʥ ʟʘʩʪʦʩʦʚʫʚʘʚ ʚ ʧʨʦʮʝʩʽ ʧʦʰʫʢʫ ʨʽʰʝʥʥʷ, ʽ ʦʙ'ʻʢʪʠʚʫʚʘʪʠ ʾʭ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʝʚʥʦʾ ʤʦʚʠ (ʥʘʛʣʷʜʥʦʾ ʣʦʛʽʯʥʦʾ ʩʭʝʤʠ, ʘʣʛʦʨʠʪʤʫ, ʩʠʤʚʦʣʽʚ, ʩʣʽʚ ʧʨʠʨʦʜʥʦʾ 

ʤʦʚʠ). 

2.  ɼʘʪʠ ʪʝʦʨʝʪʠʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʩʧʦʩʦʙʫ ʩʚʦʾʭ ʜʽʡ, ʪʦʙʪʦ, 

ʚʽʜʧʦʚʽʩʪʠ ʥʘ ʧʠʪʘʥʥʷ ʧʨʦ ʪʝ, ʷʢʽ ʪʝʦʨʝʪʠʯʥʽ ʧʦʣʦʞʝʥʥʷ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ ʮʴʦʛʦ 

ʩʧʦʩʦʙʫ. 

ɯɯ. ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʪʨʠʤʘʥʦʛʦ ʩʧʦʩʦʙʫ ʨʽʰʝʥʥʷ. 

ɿʜʦʙʫʚʘʯ ʦʩʚʽʪʠ ʧʦʚʠʥʝʥ ʥʝ ʣʠʰʝ ʫʩʚʽʜʦʤʠʪʠ ʙʫʜʦʚʫ ʜʽʡ ʽ ʦʧʝʨʘʮʽʡ, ʱʦ 

ʩʪʘʥʦʚʣʷʪʴ ʮʝʡ ʩʧʦʩʽʙ ʨʽʰʝʥʥʷ, ʽ ʥʝ ʣʠʰʝ ʟʨʦʟʫʤʽʪʠ, ʷʢʽ ʪʝʦʨʝʪʠʯʥʽ ʧʦʣʦʞʝʥʥʷ 

ʣʝʞʘʪʴ ʚ ʡʦʛʦ ʦʩʥʦʚʽ, ʘʣʝ ʽ ʨʦʟʛʣʷʥʫʪʠ ʮʝʡ ʢʦʥʢʨʝʪʥʠʡ ʯʠʥ ʚ ʟʘʛʘʣʴʥʽʡ ʩʠʩʪʝʤʽ 

ʧʨʦʙʣʝʤ ʽ ʩʧʦʩʦʙʽʚ ʾʭ ʨʽʰʝʥʥʷ, ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʜʝʷʢʦʾ ʦʙʣʘʩʪʽ ʪʽʻʾ ʘʙʦ ʽʥʰʦʾ 

ʥʘʫʢʦʚʦʾ ʜʠʩʮʠʧʣʽʥʠ. ɿʜʦʙʫʚʘʯ ʦʩʚʽʪʠ ʧʦʚʠʥʝʥ:  

1. ɼʦʩʣʽʜʞʫʚʘʪʠ ʦʙʣʘʩʪʴ ʟʘʩʪʦʩʦʚʥʦʩʪʽ ʮʴʦʛʦ ʩʧʦʩʦʙʫ ʨʽʰʝʥʥʷ, 

ʚʠʷʚʠʪʠ ʤʽʨʫ ʡʦʛʦ ʩʧʽʣʴʥʦʩʪʽ ʽ ʚʠʟʥʘʯʠʪʠ ʡʦʛʦ ʦʙʤʝʞʝʥʥʷ. 

2. ɺʠʟʥʘʯʠʪʠ ʽʥʰʽ ʩʧʦʩʦʙʠ ʨʽʰʝʥʥʷ ʮʽʻʾ ʟʘʜʘʯʽ, ʧʦʨʽʚʥʷʪʠ ʾʭ ʤʽʞ 

ʩʦʙʦʶ ʧʦ ʾʭ ʫʟʘʛʘʣʴʥʝʥʦʩʪʽ, ʧʨʦʩʪʦʪʽ, ʚʠʪʦʥʯʝʥʦʩʪʽ. 

ɯɯɯ. ɺʠʚʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʪʨʠʤʘʥʦʛʦ ʩʧʦʩʦʙʫ, ʘ ʩʘʤʝ:  

1. ɺ ʷʢʠʭ ʧʨʘʢʪʠʯʥʠʭ ʩʠʪʫʘʮʽʷʭ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʥʘʡʜʝʥʠʡ ʩʧʦʩʽʙ. 

2. ʗʢʽ ʥʦʚʽ ʟʘʚʜʘʥʥʷ ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʫ ʟʚ'ʷʟʢʫ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʟʥʘʡʜʝʥʦʛʦ ʩʧʦʩʦʙʫ. 

ʑʦʙ ʜʦʩʠʪʴ ʝʬʝʢʪʠʚʥʦ ʧʨʦʚʦʜʠʪʠ ʘʥʘʣʽʟ ʚʣʘʩʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʨʠ ʨʽʰʝʥʥʽ 
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ʟʘʜʘʯ, ʟʜʦʙʫʚʘʯ ʦʩʚʽʪʠ, ʷʢ ʮʝ ʚʽʜʨʘʟʫ ʷʩʥʦ, ʧʦʚʠʥʝʥ ʤʘʪʠ ʥʝʦʙʭʽʜʥʽ ʪʝʦʨʝʪʠʯʥʽ 

ʟʥʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʥʘ ʾʭ ʦʩʥʦʚʽ ʩʪʚʦʨʶʶʪʴʩʷ ʫʟʘʛʘʣʴʥʝʥʽ ʢʨʠʪʝʨʽʾ ʦʮʽʥʢʠ 

ʪʦʛʦ ʘʙʦ ʽʥʰʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʩʧʦʩʦʙʫ ʨʽʰʝʥʥʷ, ʘ ʪʘʢʦʞ ʪʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ 

ʧʨʠʥʮʠʧʠ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʧʦʰʫʢ ʫʩʝ ʥʦʚʠʭ ʽ ʥʦʚʠʭ ʩʧʦʩʦʙʽʚ ʨʽʰʝʥʥʷ ʟʘʜʘʯ.  

ʑʦ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʶ ʬʦʨʤʦʶ ʘʥʘʣʽʟʫ ʩʧʦʩʦʙʽʚ ʨʽʰʝʥʥʷ, ʻ ʩʧʽʣʴʥʘ 

ʛʨʫʧʦʚʘ ʨʦʙʦʪʘ ʟʜʦʙʫʚʘʯʽʚ. ɺʩʪʫʧʘʶʯʠ ʫ ʚʟʘʻʤʦʜʽʶ ʟ ʚʠʢʣʘʜʘʯʝʤ ʽ ʟ ʽʥʰʠʤʠ 

ʟʜʦʙʫʚʘʯʘʤʠ, ʟʜʦʙʫʚʘʯ ʦʩʚʽʪʠ ʜʽʩʪʘʻ ʩʚʦʾ ʚʥʫʪʨʽʰʥʽ ʨʦʟʫʤʦʚʽ ʜʽʾ, ʦʪʨʠʤʘʪʠ ʾʭ 

ʦʮʽʥʢʫ ʟ ʙʦʢʫ ʽʥʰʠʭ ʣʶʜʝʡ, ʧʦʜʠʚʠʪʠʩʷ ʥʘ ʦʩʦʙʠʩʪʫ ʜʽʷʣʴʥʽʩʪʴ ʦʯʘʤʠ ʽʥʰʠʭ. 

ʃʠʰʝ ʥʘ ʮʽʡ ʦʩʥʦʚʽ ʟʜʦʙʫʚʘʯ ʦʩʚʽʪʠ ʙʫʜʝ ʫ ʩʪʘʥʽ ʚʩʝ ʙʽʣʴʰʝ ʘʜʝʢʚʘʪʥʦ ʙʫʜʫʚʘʪʠ 

ʩʘʤʦʘʥʘʣʽʟ ʽ ʩʘʤʦʦʮʽʥʢʫ ʦʩʦʙʠʩʪʦʾ ʤʠʩʣʷʯʦʾ ʜʽʷʣʴʥʦʩʪʽ. 
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ʌʆʈʄʓ ʂʆʃɽɹɸʅʀʁ ʆɹʒɽʄʅʓʍ ɺʆʃʅ ʉɼɺʀɻɸ 

ɺ ʈɽɻʋʃʗʈʅʆ-ʉʃʆʀʉʊʓʍ ʉʈɽɼɸʍ 

 

ʃʝʚʯʝʥʢʦ ɺʣʘʜʠʤʠʨ ɺʣʘʜʠʤʠʨʦʚʠʯ 

ʢ. ʬ.-ʤ. ʥ., ʜʦʮʝʥʪ 

ʀʥʩʪʠʪʫʪ ʧʦʩʣʝʜʠʧʣʦʤʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʛ. ʂʠʝʚ, ʋʢʨʘʠʥʥʘ 

 

ɺʩʪʫʧʣʝʥʠʝ. ɺʦʧʨʦʩʘʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʣʥ ʨʘʟʣʠʯʥʦʡ ʬʠʟʠʯʝʩʢʦʡ 

ʧʨʠʨʦʜʳ ʚ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨʘʭ ʧʦʩʚʷʱʝʥʳ ʤʥʦʛʠʝ ʨʘʙʦʪʳ ʚ ʦʙʣʘʩʪʠ 

ʘʢʫʩʪʠʢʠ, ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʠ ʠ ʤʝʭʘʥʠʢʠ ʩʣʦʠʩʪʳʭ ʩʪʨʫʢʪʫʨ [1-7]. ʆʩʥʦʚʥʳʤʠ 

ʧʨʦʙʣʝʤʘʤʠ, ʢʦʪʦʨʳʤ ʧʦʩʚʷʱʝʥʳ ʵʪʠ ʨʘʙʦʪʳ, ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʫʩʣʦʚʠʡ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʦʙʲʝʤʥʳʭ ʚʦʣʥ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʘ ʛʨʘʥʠʮʘʭ 

ʟʦʥ ʟʘʧʠʨʘʥʠʷ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʣʥ ʚ 

ʦʛʨʘʥʠʯʝʥʥʳʭ ʠ ʧʦʣʫʦʛʨʘʥʠʯʝʥʥʳʭ ʨʝʛʫʣʷʨʥʦ-ʩʣʦʠʩʪʳʭ ʩʨʝʜʘʭ. ɺʦʧʨʦʩʳ ʦ 

ʤʦʜʘʭ  ʦʙʲʝʤʥʳʭ ʚʦʣʥ ʠ ʭʘʨʘʢʪʝʨʝ ʠʭ ʢʦʣʝʙʘʥʠʡ ʦʩʪʘʶʪʩʷ ʦʪʢʨʳʪʳʤʠ. ʕʪʠʤ 

ʟʘʜʘʯʘʤ ʠ ʧʦʩʚʷʱʝʥʘ ʥʘʩʪʦʷʱʘʷ ʩʪʘʪʴʷ. 

ʇʦʩʪʘʥʦʚʢʘ ʠ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʩʣʦʠʩʪʘʷ ʩʪʨʫʢʪʫʨʘ 

ʦʙʨʘʟʦʚʘʥʥʘ ʧʦʚʪʦʨʝʥʠʝʤ ʚʜʦʣʴ ʦʩʠ Oz ʧʦʨʦʞʜʘʶʱʝʛʦ ʧʘʢʝʪʘ ʠʟ Q  ʩʣʦʝʚ. 

ʂʘʞʜʳʡ ʠʟ ʩʣʦʝʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʦʣʱʠʥʦʡ qh  ʠ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 

qq rm , , ʘ ʧʘʢʝʪ ʩʣʦʝʚ ʪʦʣʱʠʥʦʡ Qhhhh +++= ...21 . ʅʘ ʧʦʚʝʨʭʥʦʩʪʷʭ ʨʘʟʜʝʣʘ 

ʩʚʦʡʩʪʚ ʚʳʧʦʣʥʷʶʪʩʷ ʫʩʣʦʚʠʷ ʩʦʧʨʷʞʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ [4]. ɺ ʩʣʦʷʭ 

ʚʦʣʥʦʚʦʡ ʧʨʦʮʝʩʩ ʦʧʠʩʳʚʘʝʪʩʷ ʚʦʣʥʦʚʳʤ ʫʨʘʚʥʝʥʠʝʤ [3,4] 

                                 0222 =+µ+µ vkvv szx . (1)                                        (1) 

ʈʝʰʝʥʠʝ (1) ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʩʣʦʝʚ ʚʳʙʠʨʘʝʤ ʚ ʚʠʜʝ [4,6,7] 

tikx

qnqqQnqnqqQn ezzBzzBzxv w-

+-+- -W+-W= )](cos)(sin[),(
*

,

)(

)(

*

,

)(

)(

2

1

1

1  ,           (2) 

ʛʜʝ ...,,,, 3210 °°°=n  qqn hhhhnz ++++-= 3211)(,

*

 - ʢʦʦʨʜʠʥʘʪʘ ʚʝʨʭʥʝʡ 

ʛʨʘʥʠʮʳ ʩʣʦʷ, ,22 kkqq -=W  qq ck /w= , 
qqqc rm= / , Qq ,,, 221=  ʥʦʤʝʨ ʩʣʦʷ ʚ 

ʧʘʢʝʪʝ, 
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ʅʘ ʦʩʥʦʚʘʥʠʠ ʤʝʪʦʜʘ, ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʚ [4], ʠʩʭʦʜʥʘʷ ʟʘʜʘʯʘ ʩʚʦʜʠʪʩʷ ʢ 

ʩʣʝʜʫʶʱʝʡ ʩʠʩʪʝʤʝ ʣʠʥʝʡʥʳʭ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ 

2122111 0 +-+- q= QnQn BaNBaN )()( ),(),(
CC

;                 (3) 

QQnQQQQnQ BaNBaN +--+-- q= )()( ),(),( 1111 0
CC

; 

.)( ),(),( 11110 ++- q= nQQQnQ BaNBaN
CC

. 

ɺ ʩʠʩʪʝʤʝ (3) ʚʚʝʜʝʥʳ ʧʦʩʪʦʷʥʥʳʝ qa  ʠ qq, ʚʝʢʪʦʨʳ ïʩʪʦʣʙʮʳ qQnB +-)( 1

C
ʠ 

2ʭ2 ï ʤʝʨʥʳʝ ʤʘʪʨʠʮʳ 
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ʈʝʰʝʥʠʝ ʩʠʩʪʝʤʳ (3) ʚ ʨʝʛʫʣʷʨʥʦ-ʩʣʦʠʩʪʦʤ ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʝ ʙʫʜʝʤ 
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ʟʜʝʩʴ jcʠ jY
C

 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʝ ʯʠʩʣʘ ʠ ʩʦʙʩʪʚʝʥʥʳʝ 

ʚʝʢʪʦʨʘ ʧʝʨʝʜʘʪʦʯʥʦʡ ʤʘʪʨʠʮʳ ),()0;(
1

1

qqq

Q

q

Q aNaNN qÔ
=

-= . ʍʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʝ 

ʫʨʘʚʥʝʥʠʝ ʤʘʪʨʠʮʳ  QN  ʤʦʞʝʤ ʟʘʧʠʩʘʪʴ ʚʠʜʝ [3]       

                          0122 =+c-c Qb ,               ʛʜʝ 22211 /)( QQQ NNb += .         (5) 

ʈʝʰʝʥʠʝ (4) ʦʧʨʝʜʝʣʷʝʪ ʥʝʟʘʪʫʭʘʶʱʠʝ ʚʦʣʥʳ  ʚ ʩʣʫʯʘʝ ʢʦʛʜʘ, ,1j ¢c  

2,1j= .. ʊʘʢʠʝ ʢʦʨʥʠ ʫʨʘʚʥʝʥʠʝ (5) ʠʤʝʝʪ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʢʦʵʬʬʠʮʠʝʥʪ Qb   

ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʥʝʨʘʚʝʥʩʪʚʫ [4]    

                                                       .1¢Qb                                        (6) 

ʇʨʝʜʧʦʣʦʞʠʚ, ʯʪʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʦʣʥʳ ʚ ʩʨʝʜʝ ʥʝ ʤʝʥʷʶʪʩʷ ʧʨʠ 

ʠʟʤʝʥʝʥʠʠ ʢʦʦʨʜʠʥʘʪʳ z ʥʘ kh ( ),...,, ¤= 321k  ʠ, ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ 
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ʨʘʚʝʥʩʪʚʦ 1=QNdet , ʧʦʣʫʯʠʤ ʜʠʩʧʝʨʩʠʦʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʜʣʷ ʦʙʲʝʤʥʳʭ ʚʦʣʥ  

                   
k

j
NN QQ

p
=+

2
22211 cos ,                                                       (7) 

ʛʜʝ 1210 -= kj ,,,, 2 . 

 ɼʠʩʧʝʨʩʠʦʥʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ (7)  ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʩʧʝʢʪʨ ʦʙʲʝʤʥʳʭ 

ʚʦʣʥ ʠ ʬʦʨʤʳ ʠʭ ʢʦʣʝʙʘʥʠʡ. ɺ ʢʘʞʜʦʡ ʟʦʥʝ ʧʨʦʧʫʩʢʘʥʠʷ [4], ʦʧʨʝʜʝʣʷʝʤʦʡ 

ʨʝʰʝʥʠʝʤ ʥʝʨʘʚʝʥʩʪʚʘ (6), ʫʨʘʚʥʝʥʠʝ (7), ʧʨʠ ʟʘʜʘʥʥʳʭ k  ʠ j, ʠʤʝʝʪ 

ʝʜʠʥʩʪʚʝʥʥʦʝ ʨʝʰʝʥʠʝ, ʢʦʪʦʨʦʝ ʙʫʜʝʤ ʦʙʦʟʥʘʯʘʪʴ ʠʥʜʝʢʩʦʤ n. ɿʜʝʩʴ n  

ʩʦʚʧʘʜʘʝʪ ʩ ʥʦʤʝʨʦʤ ʟʦʥʳ ʧʨʦʧʫʩʢʘʥʠʷ. ʊʦʛʜʘ ʬʦʨʤʳ ʢʦʣʝʙʘʥʠʡ ʚ ʨʝʛʫʣʷʨʥʦ-

ʩʣʦʠʩʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʣʝʜʫʝʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʥʘʙʦʨʦʤ ʠʟ ʪʨʝʭ ʠʥʜʝʢʩʦʚ 

),,( jkn  ʂʦʣʝʙʘʥʠʷ ʩ ʠʥʜʝʢʩʘʤʠ ),,( jkn  ʠ ),,( tjtkn ʷʚʣʷʶʪʩʷ ʵʢʚʠʚʘʣʝʥʪʥʳʤʠ. ʇʨʠ 

ʬʠʢʩʠʨʦʚʘʥʥʳʭ n  ʠ k  ʫʨʘʚʥʝʥʠʝ (7) ʠʤʝʝʪ j  ʢʦʨʥʝʡ ʚ ʢʘʞʜʦʡ ʟʦʥʝ 

ʧʨʦʧʫʩʢʘʥʠʷ. ʈʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʡ 11 -== QQ bb ,  ʩʣʝʜʫʝʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ 

ʜʚʫʤʷ ʠʥʜʝʢʩʘʤʠ nʠ s, ʛʜʝ s ʧʨʠʥʠʤʘʝʪ ʜʚʘ ʟʥʘʯʝʥʠʷ 1-  ʠʣʠ 1+  

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʠʜʫ ʛʨʘʥʠʮʳ. ʂʦʣʝʙʘʥʠʷ ʩ 1=s  ʠʤʝʶʪ ʩʚʦʠʤ ʧʝʨʠʦʜʦʤ 

ʪʦʣʱʠʥʫ ʩʣʦʷ, ʘ ʧʨʠ 1-=s  ʧʝʨʠʦʜ ʢʦʣʝʙʘʥʠʡ ʨʘʚʝʥ h2 . 

ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʘʥʘʣʠʟ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʘʥʘʣʠʟ 

ʜʠʩʧʝʨʩʠʦʥʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ ʚʦʟʤʦʞʝʥ ʪʦʣʴʢʦ ʯʠʩʣʝʥʥʦ. ʇʨʠ ʯʠʩʣʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʨʦʞʜʘʶʱʝʛʦ ʧʘʢʝʪʘ ʚʳʙʠʨʘʣʠʩʴ ʩʣʝʜʫʶʱʠʤʠ  

2=Q , 504101 ,/ =mm , ,64,7/ 02 =mm  ,82,4/ 01 =rr  ,,/ 17502 =rr  ,ʩʤ/ʜʠʥ
211

0 10=m  

3
0 1 ʩʤ/ʛ=r  ,5,0h/hh 11

*

==  5022 ,/
*

== hhh . ʅʘ ʨʠʩ. 1, 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʰʝʥʠʷ 

ʫʨʘʚʥʝʥʠʷ (7) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʠ 13 == jk ,  ʠ 04 == jk ,   ʚ ʙʝʟʨʘʟʤʝʨʥʳʭ 

ʢʦʦʨʜʠʥʘʪʘʭ ,c/h
*

0w=w  khk=
*

. ʊʦʯʢʘʤʠ ʥʘ ʨʠʩʫʥʢʘʭ ʥʘʥʝʩʝʥʳ ʣʠʥʠʠ 

21,,
**

==w qkcq . ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʨʠʩʫʥʢʦʚ, ʜʠʩʧʝʨʩʠʦʥʥʳʝ ʢʨʠʚʳʝ ʣʦʢʘʣʠʟʦʚʘʥʳ ʚ 

ʦʙʣʘʩʪʠ ʛʜʝ )min(/ qck>w   



350 

 

ʈʠʩ. 1                                                        ʈʠʩ. 2 

ʆʙʣʘʩʪʴ ʣʦʢʘʣʠʟʘʮʠʠ ʜʠʩʧʝʨʩʠʦʥʥʳʭ ʢʨʠʚʳʭ ʜʝʣʠʪʩʷ ʥʘ ʜʚʝ ʦʙʣʘʩʪʠ. 

ʆʙʣʘʩʪʴ, ʛʜʝ )max(/ qck>w , ʙʫʜʝʤ ʦʙʦʟʥʘʯʘʪʴ ʩʠʤʚʦʣʘʤʠ 1ʩ, ʘ ʦʙʣʘʩʪʴ ʩ 

)min(/)max( qq ckc >w>  ʦʙʦʟʥʘʯʠʤ 2ʩ. ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ (2) ʚ ʦʙʣʘʩʪʠ 1ʩ ʢʦʣʝʙʘʥʠʷ ʚ 

ʩʣʦʷʭ ʠʤʝʶʪ ʩʠʥʫʩʦʠʜʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ; ʘ ʚ 2ʩ ʢʦʣʝʙʘʥʠʷ ʚ ʦʜʥʦʤ ʠʟ ʩʣʦʝʚ 

ʧʦʜʯʠʥʝʥʳ ʛʠʧʝʨʙʦʣʠʯʝʩʢʦʤʫ ʟʘʢʦʥʫ. ʅʘ ʨʠʩ 3.1, 3.2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʦʨʤʳ 

ʢʦʣʝʙʘʥʠʡ ʚʪʦʨʦʡ ʤʦʜʳ (ʩʧʣʦʰʥʘʷ ʢʨʠʚʘʷ), ʪʨʝʪʴʝʡ (ʪʦʯʝʯʥʘʷ ʢʨʠʚʘʷ) ʠ 

ʯʝʪʚʝʨʪʦʡ ʤʦʜʳ (ʧʫʥʢʪʠʨʥʘʷ ʢʨʠʚʘʷ) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ ʪʦʯʝʢ ʠʟ 

ʜʠʩʧʝʨʩʠʦʥʥʳʭ ʢʨʠʚʳʭ  ʨʠʩ. 1 ʠ 2. ɺʳʙʠʨʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʪʦʯʢʠ (4,11;2,4), 

(6,43;2,4) (8,61,2,4) ʥʘ ʨʠʩ. 3.1 ʠ (3,8;2,4), (6,76;2,4), (8,26;2,4) ʨʠʩ 3.2. 

ɺʳʙʨʘʥʥʳʝ ʪʦʯʢʠ ʣʦʢʘʣʠʟʦʚʘʥʳ ʚ ʦʙʣʘʩʪʠ 1ʩ. 

 

ʈʠʩ. 3.1                                           ʈʠʩ. 3.2 

ɸʥʘʣʠʟ ʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʨʠʩ. 3.1 ʠ 3.2, ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ 
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ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: ʯʠʩʣʦ ʫʟʣʦʚʳʭ ʪʦʯʝʢ ())( 0=zu  ʨʘʩʪʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʥʦʤʝʨʘ ʤʦʜʳ ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʠʭ ʣʦʢʘʣʠʟʦʚʘʥʳ ʚ ʩʣʦʷʭ ʩ )min( qc ; ʬʦʨʤʘ 

ʢʦʣʝʙʘʥʠʡ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʤʦʜʳ  ʚʥʫʪʨʠ ʦʙʣʘʩʪʝʡ 1ʩ ʠ 2ʩ ʧʨʠ ʠʟʤʝʥʝʥʠʠ wʠʣʠ 

kʤʝʥʷʝʪʩʷ ʥʝʩʫʱʝʩʪʚʝʥʥʦ; ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʠʟʤʝʥʝʥʠʷ ʬʦʨʤ ʢʦʣʝʙʘʥʠʡ 

ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʤʘʣʦʡ ʦʢʨʝʩʪʥʦʩʪʠ ʣʠʥʠʠ ,)max(
**

kcq=w  ʛʜʝ ʘʤʧʣʠʪʫʜʘ 

ʢʦʣʝʙʘʥʠʡ ʚ ʦʜʥʦʤ ʠʟ ʰʘʨʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ ʘʤʧʣʠʪʫʜʫ ʢʦʣʝʙʘʥʠʡ ʚ 

ʜʨʫʛʦʤ.   

2.      

ʈʠʩ.4.1                                                      ʈʠʩ. 4.2 

ʅʘ ʨʠʩ. 4.1 ʠ 4.2 ʧʦʢʘʟʘʥʳ ʬʦʨʤʳ ʢʦʣʝʙʘʥʠʡ ʧʷʪʳʭ ʤʦʜ, ʧʨʠʚʝʜʝʥʥʳʭ ʥʘ 

ʨʠʩ. 1 ʠ 2, ʚ ʪʦʯʢʘʭ ʠʟ ʦʙʣʘʩʪʝʡ 1ʩ ʠ 2ʩ. ʉʧʣʦʰʥʳʤʠ ʣʠʥʠʷʤʠ ʥʘʥʝʩʝʥʳ 

ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ʪʦʯʝʢ (11,3;2,77), (11.3;4.243), ʘ ʪʦʯʢʘʤʠ  ʜʣʷ (19,0;11,71) ʠ 

(17,6;15,024). ʇʨʠ ʧʝʨʝʭʦʜʝ ʜʠʩʧʝʨʩʠʦʥʥʦʡ ʢʨʠʚʦʡ ʩ ʦʙʣʘʩʪʠ 1ʩ ʚ  2ʩ, ʢʘʢ 

ʩʣʝʜʫʝʪ ʠʟ ʨʠʩʫʥʢʦʚ 4.1 ʠ 4.2: ʭʘʨʘʢʪʝʨ ʢʦʣʝʙʘʥʠʡ ʚ ʩʣʦʷʭ ʩʦ ʩʚʦʡʩʪʚʘʤʠ 

)min( qc  ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʳʤ, ʘ ʯʠʩʣʦ ʫʟʣʦʚʳʭ ʪʦʯʝʢ ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʚ 

ʩʣʦʝ ʤʦʞʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ; ʚ ʩʣʦʷʭ, ʛʜʝ )max( qc , ʣʦʢʘʣʠʟʦʚʘʥʘ ʦʜʥʘ ʠʣʠ ʜʚʝ 

ʫʟʣʦʚʳʝ ʪʦʯʢʠ ʠ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʦʙʣʘʩʪʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʜʠʩʧʝʨʩʠʦʥʥʦʡ ʢʨʠʚʦʡ ʩ 

ʦʙʣʘʩʪʠ 1ʩ ʥʘ 2ʩ ʯʠʩʣʦ ʫʟʣʦʚʳʭ ʪʦʯʝʢ ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ ʝʜʠʥʠʮʫ.  

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʨʘʙʦʪʝ ʚʳʚʝʜʝʥʳ ʜʠʩʧʝʨʩʠʦʥʥʳʝ ʫʨʘʚʥʝʥʠʷ ʜʣʷ  

ʦʙʲʸʤʥʳʭ ʫʧʨʫʛʠʭ ʛʘʨʤʦʥʠʯʝʩʢʠʭ ʚʦʣʥ ʩʜʚʠʛʘ ʚ ʨʝʛʫʣʷʨʥʦ ʩʣʦʠʩʪʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ. ʀʩʩʣʝʜʦʚʘʥ ʭʘʨʘʢʪʝʨ ʣʦʢʘʣʠʟʘʮʠʠ ʜʠʩʧʝʨʩʠʦʥʥʳʭ ʢʨʠʚʳʭ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʦʥ ʧʨʦʧʫʩʢʘʥʠʷ, ʘ ʪʘʢʞʝ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤ ʢʦʣʝʙʘʥʠʡ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʚʦʡʩʪʚ ʩʣʦʝʚ, ʥʦʤʝʨʘ ʤʦʜʳ ʠ ʟʦʥʳ ʧʨʦʧʫʩʢʘʥʠʷ ʦʙʲʝʤʥʳʭ 
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ʚʦʣʥ. 
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ʂɸʅʆʅɯʏʅɯ ɼɽʌʆʈʄɸʎɯɰ ʊʈʀɺʀʄɯʈʅʀʍ ʄɽʊʈʀʂ 

 

ʇʦʪʘʧʝʥʢʦ ɯʛʦʨ ɺʦʣʦʜʠʤʠʨʦʚʠʯ 

ʉʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ 

ʆʜʝʩʴʢʠʡ ʥʘʮʽʦʥʦʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ɯ. ɯ. ʄʝʯʥʠʢʦʚʘ 

ʤ. ʆʜʝʩʘ, ʋʢʨʘʾʥʘ 

 

ɺʚʝʜʝʥʠʝ./Introductions. ʈʦʟʛʣʷʥʫʪʦ ʢʘʥʦʥʽʯʥʠʡ ʪʠʧ ʜʝʬʦʨʤʘʮʽʡ 

ʪʨʠʚʠʤʽʨʥʠʭ ʤʝʪʨʠʢ. ɿʷʩʦʚʘʥʦ, ʱʦ ʚʽʥ ʥʝʧʫʩʪʠʡ. ʇʦʢʘʟʘʥʦ, ʱʦ ʙʫʜʴ ʷʢʘ 

ʛʝʦʜʝʟʠʯʥʘ ʜʝʬʦʨʤʘʮʽʷ ʪʨʠʚʠʤʽʨʥʦʾ ʤʝʪʨʠʢʠ ʻ ʩʧʝʮʽʘʣʴʥʦʶ ʢʘʥʦʥʽʯʥʦʶ. 

ʎʝʣʴ ʨʘʙʦʪʳ./Aim. ɺʠʚʯʝʥʥʷ ʢʘʥʦʥʽʯʥʠʭ ʜʝʬʦʨʤʘʮʽʡ ʪʨʠʚʠʤʽʨʥʠʭ 

ʤʝʪʨʠʢ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ./Materials and methods. ɺ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʘʥʦ 

ʤʝʪʦʜʠ ʪʝʥʟʦʨʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʪʝʦʨʽʾ  ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʚ ʯʘʩʪʠʥʥʠʭ 

ʧʦʭʽʜʥʠʭ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ./Results and discussion. ɺ ʨʦʙʦʪʽ ʚʠʚʯʘʻʪʴʩʷ 

ʧʠʪʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʚʘʨʽʘʮʽʾ ʤʝʪʨʠʢʠ ʪʨʠʚʠʤʽʨʥʦʛʦ ʨʽʤʘʥʦʚʦʛʦ ʧʨʦʩʪʦʨʫ, ʱʦ 

ʜʦʧʫʩʢʘʻ ʥʝʪʨʠʚʽʘʣʴʥʽ ʽʥʬʽʥʽʪʝʟʠʤʘʣʴʥʽ ʩʧʝʮʽʘʣʴʥʽ ʢʘʥʦʥʽʯʥʽ ʜʝʬʦʨʤʘʮʽʾ. 

ʅʝʭʘʡ ),( ijn gV - ʨʽʤʘʥʦʚʠʡ ʧʨʦʩʪʽʨ, ʚʽʜʥʝʩʝʥʠʡ ʜʦ ʣʦʢʘʣʴʥʠʭ ʢʦʦʨʜʠʥʘʪ

),...,,( 21 nxxx .  

ʅʝʭʘʡ ),...,,( 21 nxxxaa xx =  ʜʝʷʢʝ ʢʦʥʪʨʘʚʘʨʽʘʥʪʥʝ ʚʝʢʪʦʨʥʝ ʧʦʣʝ ),( ijn gV . 

ɯʥʜʝʢʩʠ ,...,ba   ʘ ʪʘʢʦʞ ,..., ji  ʽʟ ʤʥʦʞʠʥʠ { }n,...,2,1 . 

ʆʟʥʘʯʝʥʥʷ 1. ʈʽʤʘʥʦʚʠʡ ʧʨʦʩʪʽʨ )~,
~

( ijn gV  ʥʘʟʠʚʘʻʪʴʩʷ ʽʥʬʽʥʽʪʝʟʠʤʘʣʴʥʦʶ 

ʜʝʬʦʨʤʘʮʽʻʶ ʨʽʤʘʥʦʚʦʛʦ ʧʨʦʩʪʦʨʫ ),( ijn gV , ʷʢʱʦ ʡʦʛʦ ʣʦʢʘʣʴʥʽ ʢʦʦʨʜʠʥʘʪʠ

)~,...,~,~( 21 nxxx  ʚʠʟʥʘʯʘʶʪʴʩʷ ʬʦʨʤʫʣʦʶ  

)(~ xtxx aaa x+=                                                     (1) 

ʆʟʥʘʯʝʥʥʷ 2. ɯʥʬʽʥʽʪʝʟʠʤʘʣʴʥʘ ʜʝʬʦʨʤʘʮʽʷ ʚʠʜʫ (1) ʨʽʤʘʥʦʚʦʛʦ ʧʨʦʩʪʦʨʫ 

),( ijn gV , ʥʘʟʠʚʘʻʪʴʩʷ ʢʘʥʦʥʽʯʥʦʶ, ʷʢʱʦ ʚʘʨʽʘʮʽʶ ʤʝʪʨʠʢʠijgd  ʤʦʞʥʘ ʧʦʜʘʪʠ ʫ 

ʚʠʛʣʷʜʽ 
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ijijij Rgg 21 ttd +=                  (2) 

ʜʝ 21,tt  ʜʦʚʽʣʴʥʽ ʽʥʚʘʨʽʘʥʪʥʽ ʬʫʥʢʮʽʾ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʚʠʟʥʘʯʝʥʥʶ, 

ijij Rg , - ʤʝʪʨʠʯʥʠʡ ʪʝʥʟʦʨ ʪʘ ʪʝʥʟʦʨ ʈʽʯʽ ʚʽʜʧʦʚʽʜʥʦ. 

ʊʚʝʨʜʞʝʥʥʷ 1. ʂʦʚʘʨʽʘʥʪʥʘ ʧʦʭʽʜʥʘ  ʚʘʨʽʘʮʽʾ ʤʝʪʨʠʯʥʦʛʦ ʪʝʥʟʦʨʘ, 

ʚʘʨʽʘʮʽʾ ʚʟʘʻʤʥʦʛʦ ʤʝʪʨʠʯʥʦʛʦ ʪʝʥʟʦʨʘ, ʨʽʤʘʥʦʚʦʾ ʟʚôʷʟʥʦʩʪʽ, ʪʝʥʟʦʨʘ ʢʨʠʚʠʥʠ 

ʈʽʤʘʥʘ ʪʠʧʫ (1,3), ʪʝʥʟʦʨʘ ʈʽʯʯʽ ʪʘ ʩʢʘʣʷʨʥʦʾ ʢʨʠʚʠʥʠ ʨʽʤʘʥʦʚʦʛʦ ʧʨʦʩʪʦʨʫ 

),( ijn gV  ʧʨʠ ʢʘʥʦʥʽʯʥʽʡ ʽʥʬʽʥʽʪʝʟʠʤʘʣʴʥʽʡ ʜʝʬʦʨʤʘʮʽʾ (2) ʚʠʟʥʘʯʘʻʪʴʩʷ ʯʝʨʝʟ 

ʚʘʨʽʘʮʽʶ ʤʝʪʨʠʢʠ ʟʘ ʬʦʨʤʫʣʘʤʠ 

kijijkijkkij RRgg ,2,2,1, )()( tttd ++=  .                          (3) 
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 ɼʝ hhhh gg a
a

a
a tttt ,22,11 )()(,)()( == . 

ʊʚʝʨʜʞʝʥʥʷ 2. ʂʦʚʘʨʽʘʥʪʥʘ ʧʦʭʽʜʥʘ ʚʘʨʽʘʮʽʾ ʤʝʪʨʠʯʥʦʛʦ ʪʝʥʟʦʨʘ 

ʨʽʤʘʥʦʚʦʛʦ ʧʨʦʩʪʦʨʫ ),( ijn gV  ʧʨʠ ʽʥʬʽʥʽʪʝʟʠʤʘʣʴʥʽʡ ʜʝʬʦʨʤʘʮʽʾ (1) 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ 

m

jkmi

m

ikmjkij ggg G+G= ddd ,  .                               (9) 
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ʅʘʩʪʫʧʥʝ ʪʚʝʨʜʞʝʥʥʷ ʽʣʶʩʪʨʫʻ, ʱʦ ʢʣʘʩ ʢʘʥʦʥʽʯʥʠʭ ʜʝʬʦʨʤʘʮʽʡ 

ʪʨʠʚʠʤʽʨʥʠʭ ʤʝʪʨʠʢ ʻ ʥʝʧʫʩʪʠʤ. 

ʊʚʝʨʜʞʝʥʥʷ 3. ɹʫʜʴ-ʷʢʘ ʽʥʬʽʥʽʪʝʟʠʤʘʣʴʥʘ ʛʝʦʜʝʟʠʯʥʘ ʜʝʬʦʨʤʘʮʽʷ 

ʪʨʠʚʠʤʽʨʥʦʛʦ ʨʽʤʘʥʦʚʦʛʦ ʧʨʦʩʪʦʨʫ ),( ijn gV  ʻ ʢʘʥʦʥʽʯʥʦʶ ʽʥʬ̔ʥʽʪʝʟʠʤʘʣʴʥʦʶ 

ʜʝʬʦʨʤʘʮʽʻʶ (2) ʧʨʠ ʮʴʦʤʫ ʬʫʥʢʮʽʾ21,tt ʧʦʚôʷʟʘʥʽ ʬʦʨʤʫʣʦʶ 

)3(
8

1
21 ttl R+=                   (10) 

ʜʝ l - ʬʫʥʢʮʽʷ ʪʨʴʦʭ ʟʤʽʥʥʠʭ. 

ɼʦʚʝʜʝʥʥʷ ʇʨʠ ʛʝʦʜʝʟʠʯʥʽʡ ʜʝʬʦʨʤʘʮʽʾ ʨʽʤʘʥʦʚʦʛʦ ʧʨʦʩʪʦʨʫ  

m

ik

m

ki

m

ik dldld +=G   

il- ʛʨʘʜʽʻʥʪʥʠʡ ʚʝʢʪʦʨ. 

ʇʽʜʩʪʘʚʠʤʦ ʚ (9) ʤʘʪʠʤʝʤʦ 
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ɺʚʝʜʝʤʦ ʚ ʨʦʟʛʣʷʜ ʩʠʤʝʪʨʠʯʥʠʡ ʪʝʥʟʦʨ  

illiil AgG ,ld a
a -=                                               (13) 
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ʄʘʻʤʦ 

0=--++--+ jlikilkjikljjkiljkilikjljlikiljk AgAgAgAgGgGgGgGg dddd      (14) 

(14) ʧʨʦʘʣʴʪʝʨʥʫʻʤʦ ʟʘ ʽʥʜʝʢʩʘʤʠ kj ª  ʦʪʨʠʤʘʻʤʦ 

0=+--++-- klijjlikijlkikljijklikjlklijjlik AgAgAgAgGgGgGgGg dddd            (15) 

ɺ (15) ʨʦʙʠʤʦ ʟʘʤʽʥʫ ʽʥʜʝʢʩʽʚ kiª  ʤʘʪʠʤʝʤʦ  

0=+--++-- ilkjjlikkjliikljkjilikjlilkjjlik AgAgAgAgGgGgGgGg dddd (16) 

ɼʦ ʨʽʚʥʦʩʪʽ (14) ʜʦʜʘʻʤʦ (16),  ʤʘʪʠʤʝʤʦ 

02222 =-+- jlikikljikjljlik AgAgGgGg dd (17) 

ʈʦʟʜʽʣʠʚʰʠ (17) ʥʘ 2 ʤʘʪʠʤʝʤʦ 

0=-+- jlikikljikjljlik AgAgGgGg dd    (18) 
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(19)  ʧʽʜʩʪʘʚʠʤʦ ʚ (18) ʤʘʪʠʤʝʤʦ 
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ʈʽʚʥʽʩʪʴ (21) ʟʛʦʨʥʝʤʦ ʟ ʥʝʥʫʣʴʦʚʠʤ ʚʝʢʪʦʨʦʤ ljxx , ʪʘ ʚʚʝʜʝʤʦ 

ʧʦʟʥʘʯʝʥʥʷ 
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 ʦʪʨʠʤʘʻʤʦ  

(2), ʱʦ ʜʦʚʦʜʠʪʴ ʢʘʥʦʥʽʯʥʽʩʪʴ ʛʝʦʜʝʟʠʯʥʠʭ ʜʝʬʦʨʤʘʮʽʡ. 

ʇʝʨʝʡʜʝʤʦ ʜʦ ʟʚôʷʟʢʫ ʤʽʞ ʽʥʚʘʨʽʘʥʪʘʤʠ 21,tt . ʇʨʠʨʽʚʥʷʻʤʦ ʧʨʘʚʽ ʯʘʩʪʠʥʠ 

(3) ʪʘ (11) ʤʘʪʠʤʝʤʦ: 

kijjkiikjkijijkijk gggRRg lllttt 2)()( ,2,2,1 ++=++      (25). 

ɿʛʦʨʪʘʻʤʦ (25) ʟ ijg ʤʘʪʠʤʝʤʦ;  

kkk R ltt 8)()(3 ,2,1 =+          (26). 

ɿ (26) ʚʠʧʣʠʚʘʻ (10).   

ʊʚʝʨʜʞʝʥʥʷ 3 ʜʦʚʝʜʝʥʦ. 

ɺʳʚʦʜʳ./Conclusions. ɺ ʨʦʙʦʪʽ ʧʦʢʘʟʘʥʦ, ʱʦ ʢʣʘʩ ʢʘʥʦʥʽʯʥʠʭ 

ʜʝʬʦʨʤʘʮʽʡ ʪʨʠʚʠʤʽʨʥʠʭ ʤʝʪʨʠʢ ʥʝʧʫʩʪʠʡ, ʪʦʤʫ ʤʘʻ ʙʫʪʠ ʧʨʝʜʤʝʪʦʤ ʜʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʚʠʚʯʝʥʥʷ. 
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GEOGRAPHICAL  SCIENCES 

 

ɸʂɸɼɽʄɯʂ ʉʊɽʇɸʅ ʈʋɼʅʀʎʔʂʀʁ ï ʌʋʅɼɸʊʆʈ ʋʂʈɸɰʅʉʔʂʆɰ 

ʅɸʎɯʆʅɸʃʔʅʆɰ ʂɸʈʊʆɻʈɸʌɯɰ 

 

ɸʥʜʨʽʡʯʫʢ ɭʣʠʟʘʚʝʪʘ ʄʠʭʘʡʣʽʚʥʘ 

ʩʪʫʜʝʥʪʢʘ ɯ ʢʫʨʩʫ ʛʨʫʧʠ 11ʤʙ-ʟʤ 

ʩʧʝʮʽʘʣʴʥʦʩʪʽ çɻʝʦʜʝʟʽʷ ʪʘ ʟʝʤʣʝʫʩʪʨʽʡè 

ʂʠʩʝʣʴʦʚ ʖʨʽʡ ʆʣʝʢʩʘʥʜʨʦʚʠʯ 

ʜʦʢʪʦʨ ʛʝʦʛʨʘʬʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʧʨʦʬʝʩʦʨ 

ʢʘʬʝʜʨʠ ʛʝʦʜʝʟʽʾ, ʢʘʨʪʦʛʨʘʬʽʾ ʽ ʢʘʜʘʩʪʨʫ 

ʋʤʘʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʩʘʜʽʚʥʠʮʪʚʘ 

ʤ. ʋʤʘʥʴ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʇʽʦʥʝʨʦʤ ʫʢʨʘʾʥʩʴʢʦʾ ʥʘʮʽʦʥʘʣʴʥʦʾ ʢʘʨʪʦʛʨʘʬʽʾ ʟʘʩʣʫʞʝʥʦ 

ʚʚʘʞʘʻʪʴʩʷ ʘʢʘʜʝʤʽʢ ʉʪʝʧʘʥ ʃʴʚʦʚʠʯ ʈʫʜʥʠʮʴʢʠʡ (1877-1937). ʆʢʨʝʩʣʠʪʠ ʨʦʣʴ 

ʉ. ʃ. ʈʫʜʥʠʮʴʢʦʛʦ ʚ ʨʦʟʚʠʪʢʫ ʚʽʪʯʠʟʥʷʥʦʾ ʥʘʫʢʠ ʥʝʤʦʞʣʠʚʦ ʙʝʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʩʫʩʧʽʣʴʥʦ-ʽʩʪʦʨʠʯʥʦʛʦ ʬʦʥʫ ʜʦʙʠ, ʚ ʷʢʫ ʚʽʥ ʬʦʨʤʫʚʘʚʩʷ ʷʢ ʫʯʝʥʠʡ.  

ʄʝʪʘ ʨʦʙʦʪʠ. ɻʦʣʦʚʥʦʶ ʤʝʪʦʶ ʨʦʙʦʪʠ ʻ ʘʥʘʣʽʟ ʥʘʫʢʦʚʦʛʦ ʞʠʪʪʻʧʠʩʫ 

ʘʢʘʜʝʤʽʢʘ ʉʪʝʧʘʥʘ ʈʫʜʥʠʮʴʢʦʛʦ ʟ ʥʘʛʦʣʦʩʦʤ ʥʘ ʡʦʛʦ ʢʘʨʪʦʛʨʘʬʽʯʥʫ ʜʽʷʣʴʥʽʩʪʴ ʽ 

ʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʦ-ʧʘʪʨʽʦʪʠʯʥʠʡ ʟʤʽʩʪ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʈʦʙʦʪʫ ʚʠʢʦʥʘʥʦ ʥʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʟʫ ʙʽʦʛʨʘʬʽʾ ʪʘ 

ʙʽʙʣʽʦʛʨʘʬʽʾ ʘʢʘʜ. ʉ. ʃ. ʈʫʜʥʠʮʴʢʦʛʦ, ʚʠʩʚʽʪʣʝʥʠʭ ʫ ʧʨʘʮʷʭ ʧʨʦʬ. ʆ. ɯ. ʐʘʙʣʽʷ 

[3; 4]. ʆʪʞʝ, ʥʘʤʠ ʟʘʩʪʦʩʦʚʘʥʦ ʣʽʪʝʨʘʪʫʨʥʠʡ ʤʝʪʦʜ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʅʘʨʦʜʠʚʩʷ ʤʘʡʙʫʪʥʽʡ ʘʢʘʜʝʤʽʢ ʫ ʇʝʨʝʤʠʰʣʽ 

(ʪʝʧʝʨ ï ʥʘ ʪʝʨʠʪʦʨʽʾ ʇʦʣʴʱʽ), ʘʣʝ ʡʦʛʦ ʜʠʪʷʯʽ ʽ ʶʥʘʮʴʢʽ ʨʦʢʠ ʤʠʥʘʣʠ 

ʧʝʨʝʚʘʞʥʦ ʚ ʊʝʨʥʦʧʦʣʽ, ʜʝ ʟʘʢʽʥʯʠʚ ʛʽʤʥʘʟʽʶ. ʂʽʥʝʮʴ ʍɯʍ ʩʪ. ʙʫʚ ʯʘʩʦʤ 

ʙʘʛʘʪʴʦʭ ʧʨʦˇʨʝʩʠʚʥʠʭ ʟʤʽʥ ʫ ʪʦʜʽʰʥʽʡ ɸʚʩʪʨʦ-ʋʛʦʨʩʴʢʽʡ ʽʤʧʝʨʽʾ, ʜʝ ʫʢʨʘʾʥʮʽ 

ʧʦʩʽʜʘʣʠ ʟʥʘʯʥʦ ʢʨʘʱʝ ʩʪʘʥʦʚʠʱʝ ʡ ʤʘʣʠ ʥʘʙʘʛʘʪʦ ʣʽʧʰʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʞʠʪʪʷ ʧʦʨʽʚʥʷʥʦ ʟ ʮʘʨʩʴʢʦʶ ʈʦʩʽʻʶ. ʎʝ ʩʪʦʩʫʚʘʣʦʩʷ 
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ʡ ʥʘʫʢʦʚʦʾ ʧʨʘʮʽ; ʫʢʨʘʾʥʩʴʢʽ ʜʦʩʣʽʜʥʠʢʠ ʤʘʣʠ ʟʤʦʛʫ ʧʫʙʣʽʢʫʚʘʪʠʩʷ ʨʽʜʥʦʶ 

ʤʦʚʦʶ. ɺʞʝ ʟʽ ʩʪʫʜʝʥʪʩʴʢʦʾ ʣʘʚʠ ʧʦʩʚʷʪʠʚʰʠ ʩʝʙʝ ʥʘʫʮʽ, ʉʪʝʧʘʥ ʈʫʜʥʠʮʴʢʠʡ 

ʟʘʤʦʣʦʜʫ ʚʠʷʚʣʷʚ ʨʠʩʠ ʟʝʤʣʝʟʥʘʚʮʷ-ʝʥʮʠʢʣʦʧʝʜʠʩʪʘ, ʱʦ ʟʥʘʚʩʷ ʡ ʥʘ ʛʝʦʜʝʟʽʾ, ʡ 

ʢʘʨʪʦʛʨʘʬʽʾ, ʡ ʛʝʦʛʨʘʬʽʾ, ʡ ʛʝʦʣʦʛʽʾ, ʡ ʘʩʪʨʦʥʦʤʽʾ (ʧʽʟʥʽʰʝ ʙʘʛʘʪʦ ʫʚʘʛʠ ʧʨʠʜʽʣʷʚ 

ʧʨʦʙʣʝʤʘʤ ʛʝʦʧʦʣʽʪʠʢʠ, ʘ ʪʘʢʦʞ ʪʝʦʨʝʪʠʯʥʠʤ ʽ ʤʝʪʦʜʦʣʦʛʽʯʥʠʤ ʧʠʪʘʥʥʷʤ 

ʥʘʫʢʠ). ʅʘʟʚʘ ʨʦʙʦʪʠ, ʟʘʭʠʱʝʥʦʾ ʥʠʤ ʧʨʠ ʟʜʦʙʫʪʪʽ ʜʦʢʪʦʨʩʴʢʦʛʦ ʩʪʫʧʝʥʶ, ï 

çʇʨʦ ʧʣʷʤʠ ʩʦʥʷʯʥʽè (1900 ʨ.) ï ʩʚʽʜʯʠʪʴ ʩʘʤʘ ʧʨʦ ʩʝʙʝ.  

ʅʘ ʥʦʚʽ ʦʙʨʽʾ ʥʘʫʢʦʚʘ ʨʦʙʦʪʘ ʉ. ʃ. ʈʫʜʥʠʮʴʢʦʛʦ ʚʠʡʰʣʘ ʧʽʩʣʷ 1905 ʨ., 

ʢʦʣʠ ʚʥʘʩʣʽʜʦʢ ʨʝʚʦʣʶʮʽʾ ʚ ʈʦʩʽʡʩʴʢʽʡ ʽʤʧʝʨʽʾ (ʟʘ ʧʦʜʽʷʤʠ ʷʢʦʾ ʚʯʝʥʠʡ ʧʠʣʴʥʦ 

ʩʪʝʞʠʚ) ʥʘ ʅʘʜʜʥʽʧʨʷʥʩʴʢʽʡ ʋʢʨʘʾʥʽ ʜʝʱʦ ʧʦʢʨʘʱʠʣʠʩʷ ʫʤʦʚʠ ʜʣʷ ʫʢʨʘʾʥʩʴʢʦʛʦ 

ʢʥʠʛʦʜʨʫʢʫʚʘʥʥʷ. ʉʪʝʧʘʥ ʈʫʜʥʠʮʴʢʠʡ ʚʠʨʽʰʠʚ ʥʘʧʠʩʘʪʠ ʡ ʚʠʜʘʪʠ ʫʥʽʢʘʣʴʥʫ, ʷʢ 

ʥʘ ʪʦʡ ʯʘʩ, ʨʦʙʦʪʫ ï ʧʦʧʫʣʷʨʥʫ çʂʦʨʦʪʢʫ ʛʝʦʛʨʘʬʽʶ ʋʢʨʘʾʥʠè [2], ʘʜʞʝ ʚ 

ʫʤʦʚʘʭ ʙʝʟʜʝʨʞʘʚʥʦʩʪʽ ʫʢʨʘʾʥʩʴʢʦʾ ʥʘʮʽʾ ʛʝʦʛʨʘʬʽʷ ʋʢʨʘʾʥʠ ʷʢ ʥʘʚʯʘʣʴʥʘ 

ʜʠʩʮʠʧʣʽʥʘ ʥʽʜʝ ʥʝ ʚʠʢʣʘʜʘʣʘʩʷ, ʡ, ʚʽʜʧʦʚʽʜʥʦ, ʥʝ ʙʫʜʦ ʞʦʜʥʠʭ ʧʽʜʨʫʯʥʠʢʽʚ ʯʠ 

ʧʦʩʽʙʥʠʢʽʚ. ɼʣʷ ʈʫʜʥʠʮʴʢʦʛʦ ʙʫʣʦ ʧʨʠʥʮʠʧʦʚʠʤ ʚʠʜʘʪʠ ʪʘʢʫ ʢʥʠʛʫ ʚ ʂʠʻʚʽ, 

ʘʜʞʝ ʚʽʥ ʙʘʯʠʚ ʤʘʡʙʫʪʥʶ ʥʝʟʘʣʝʞʥʫ ʋʢʨʘʾʥʫ ʩʦʙʦʨʥʦʶ, ʟʽ ʩʪʦʣʠʮʝʶ ʫ 

ʩʪʘʨʦʜʘʚʥʴʦʤʫ ʤʽʩʪʽ ʥʘʜ ɼʥʽʧʨʦʤ. ʑʦ ʡ ʟʨʦʙʠʚ ʫ 1910 ʨ., ʧʨʦʽʣʶʩʪʨʫʚʘʚʰʠ 

ʚʠʜʘʥʥʷ çʆʛʣʷʜʦʚʦʶ ʢʘʨʪʦʶ ʫʢʨʘʾʥʩʴʢʠʭ ʟʝʤʝʣʴè, ʷʢʘ ʚʠʨʘʟʥʦ ʟʘʩʚʽʜʯʫʚʘʣʘ 

ʨʦʟʤʽʨʠ ʫʢʨʘʾʥʩʴʢʦʾ ʝʪʥʽʯʥʦʾ ʪʝʨʠʪʦʨʽʾ, ʱʦ ʧʨʠʙʣʠʟʥʦ ʚ ʧʽʚʪʦʨʘ ʨʘʟʠ 

ʧʝʨʝʚʠʱʫʚʘʣʘ ʧʣʦʱʫ ʩʫʯʘʩʥʦʾ ʋʢʨʘʾʥʩʴʢʦʾ ʜʝʨʞʘʚʠ.  

ʇʽʩʣʷ ʧʦʯʘʪʢʫ ʇʝʨʰʦʾ ʩʚʽʪʦʚʦʾ ʚʽʡʥʠ ʉʪʝʧʘʥ ʈʫʜʥʠʮʴʢʠʡ ʚʠʜʘʚ ʘʥʘʣʦʛʽʯʥʽ 

ʧʦʧʫʣʷʨʥʽ ʧʨʘʮʽ ʧʨʦ ʋʢʨʘʾʥʫ ʥʘ ɿʘʭʦʜʽ (ʚ ʢʨʘʾʥʘʭ, ʱʦ ʥʘʣʝʞʘʣʠ ʜʦ ʦʙʦʭ 

ʚʦʨʦʛʫʶʯʠʭ ʢʦʘʣʽʮʽʡ) ʥʽʤʝʮʴʢʦʶ, ʘʥʛʣʽʡʩʴʢʦʶ ʪʘ ʬʨʘʥʮʫʟʴʢʦʶ ʤʦʚʘʤʠ, ʷʢʽ ʚʽʥ 

ʪʘʢʦʞ ʦʬʦʨʤʠʚ ʢʘʨʪʦʛʨʘʬʽʯʥʦ. ʅʘ ʦʢʨʝʤʫ ʟʛʘʜʢʫ ʟʘʩʣʫʛʦʚʫʻ ʝʪʥʦʛʨʘʬʽʯʥʘ ʢʘʨʪʘ 

ʋʢʨʘʾʥʠ, ʚʠʜʘʥʘ ʫ ɺʽʜʥʽ ʚ 1914 ʨ. ʡ ʧʝʨʝʚʠʜʘʥʘ ʚ 1916 ʪʘ 1918 ʨʨ. [1]. ʄʝʪʦʶ 

ʮʠʭ ʚʠʜʘʥʴ ʙʫʣʦ ʦʟʥʘʡʦʤʣʝʥʥʷ ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥ ʟ ʋʢʨʘʾʥʦʶ, 

ʷʢʘ ʾʡ ʙʫʣʘ ʚʽʜʦʤʘ ʧʝʨʝʚʘʞʥʦ ʷʢ çʄʘʣʦʨʦʩʽʷè. ʅʘʫʢʦʚʘ ʪʚʦʨʯʽʩʪʴ ʛʝʦʛʨʘʬʦ-

ʫʢʨʘʾʥʦʟʥʘʚʯʦʛʦ ʪʘ ʛʝʦʧʦʣʽʪʠʯʥʦʛʦ ʟʤʽʩʪʫ ʣʠʰʘʣʘʩʷ ʧʨʦʚʽʜʥʦʶ ʚ ʜʽʷʣʴʥʦʩʪʽ 

ʚʯʝʥʦʛʦ ʡ ʢʽʣʴʢʘ ʨʦʢʽʚ ʧʽʩʣʷ ʚʽʡʥʠ ʪʘ ʧʦʨʘʟʢʠ ʫʢʨʘʾʥʩʴʢʦʾ ʥʘʮʽʦʥʘʣʴʥʦʾ 

ʨʝʚʦʣʶʮʽʾ 1918-1921 ʨʨ. ʅʦʚʠʡ ʟʤʽʩʪ ʥʘʫʢʦʚʘ ʨʦʙʦʪʘ ʉ. ʃ. ʈʫʜʥʠʮʴʢʦʛʦ 
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ʦʪʨʠʤʘʣʘ ʟ ʡʦʛʦ ʧʦʚʝʨʥʝʥʥʷʤ ʚ ʋʢʨʘʾʥʫ ʚ 1926 ʨ. ɺʯʝʥʠʡ ʦʩʝʣʠʚʩʷ ʚ ʍʘʨʢʦʚʽ, 

ʱʦ ʙʫʚ ʪʦʜʽ ʩʪʦʣʠʮʝʶ ʋʉʈʈ. ʂʨʽʤ ʥʠʟʢʠ ʧʨʘʮʴ ʪʝʦʨʝʪʠʯʥʦʛʦ ʟʤʽʩʪʫ, ʚʽʥ 

ʚʝʣʠʢʦʶ ʤʽʨʦʶ ʚʽʜʜʘʚʩʷ ʥʘʫʢʦʚʦ-ʦʨʛʘʥʽʟʘʮʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ï ʩʧʦʯʘʪʢʫ ʚ 

ɻʝʦʜʝʟʠʯʥʦʤʫ ʽʥʩʪʠʪʫʪʽ, ʘ ʟʛʦʜʦʤ ï ʚ ʋʢʨʘʾʥʩʴʢʦʤʫ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʤʫ 

ʽʥʩʪʠʪʫʪʽ ʛʝʦʛʨʘʬʽʾ ʪʘ ʢʘʨʪʦʛʨʘʬʽʾ (ʚʽʜ ʜʥʷ ʡʦʛʦ ʟʘʩʥʫʚʘʥʥʷ 1 ʞʦʚʪʥʷ 1927 ʨ.). 

ʇʣʘʥʠ ʨʦʙʦʪʠ ʷʢ ʽʥʩʪʠʪʫʪʫ, ʪʘʢ ʽ ʚʣʘʩʥʦʾ, ʷʢ ʫʯʝʥʦʛʦ, ʉʪʝʧʘʥ ʈʫʜʥʠʮʴʢʠʡ 

ʜʦʢʣʘʜʥʦ ʚʠʩʚʽʪʣʠʚ ʫ ʩʪʘʪʪʽ [3]. ɸʣʝ ʩʧʦʜʽʚʘʥʥʷ ʥʘ ʧʣʽʜʥʫ ʨʦʙʦʪʫ ʙʫʣʠ 

ʥʝʪʨʠʚʘʣʠʤʠ: ʧʽʩʣʷ ʢʦʨʦʪʢʦʛʦ ʯʘʩʫ ʧʨʦʚʝʜʝʥʥʷ ʧʦʣʽʪʠʢʠ çʫʢʨʘʾʥʽʟʘʮʽʾè 

ʩʦʚʻʪʩʴʢʠʡ ʫʨʷʜ ʚʜʘʚʩʷ ʜʦ ʪʦʪʘʣʴʥʠʭ ʨʝʧʨʝʩʽʡ ʧʨʦʪʠ ʥʦʩʽʾʚ ʫʢʨʘʾʥʩʴʢʦʾ 

ʥʘʮʽʦʥʘʣʴʥʦʾ ʽʜʝʾ. ʋ 1933 ʨ. ʚʯʝʥʦʛʦ ʙʫʣʦ ʟʘʘʨʝʰʪʦʚʘʥʦ, ʟʘʩʫʜʞʝʥʦ ʥʘ ʧôʷʪʴ 

ʨʦʢʽʚ ʩʫʤʥʦʟʚʽʩʥʦʛʦ ˆʋʃɸˆʫ, ʘ 1937 ʨ. ï ʟʘ ʚʠʨʦʢʦʤ ʧʦʟʘʩʫʜʦʚʦʾ çʪʨʽʡʢʠè 

ʨʦʟʩʪʨʽʣʷʥʦ.ʈʝʘʙʽʣʽʪʦʚʘʥʦ ʉ. ʃ. ʈʫʜʥʠʮʴʢʦʛʦ ʙʫʣʦ ʣʠʰʝ ʚ 1965 ʨ., ʘʣʝ ʡʦʛʦ 

ʧʨʘʮʽ ʛʝʦʧʦʣʽʪʠʯʥʦʛʦ ʟʤʽʩʪʫ ʩʪʘʣʠ ʧʝʨʝʚʠʜʘʚʘʪʠʩʷ ʣʠʰʝ ʚ ʥʝʟʘʣʝʞʥʽʡ ʋʢʨʘʾʥʽ. 

ɺʠʩʥʦʚʢʠ. ʂʘʨʪʦʛʨʘʬʽʯʥʽ ʪʚʦʨʠ ʘʢʘʜʝʤʽʢʘ ʉʪʝʧʘʥʘ ʈʫʜʥʠʮʴʢʦʛʦ, ʷʢ ʽ 

ʡʦʛʦ ʥʘʫʢʦʚʠʡ ʜʦʨʦʙʦʢ ʫ ʮʽʣʦʤʫ, ʻ ʦʨʠʛʽʥʘʣʴʥʠʤʠ, ʮʽʥʥʠʤʠ ʟ ʥʘʫʢʦʚʦʛʦ 

ʧʦʛʣʷʜʫ ʡ ʚʦʜʥʦʯʘʩ ʧʦʢʣʠʢʘʥʠʤʠ ʩʧʨʠʷʪʠ ʥʘʮʽʦʥʘʣʴʥʦ-ʜʝʨʞʘʚʥʠʮʴʢʦʤʫ 

ʚʽʜʨʦʜʞʝʥʥʶ ʋʢʨʘʾʥʠ. 
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ʋɼʂ 911.3 

ɸʅɸʃɯɿ ɸʅɯʄɸʎɯʁʅʀʍ ʉʂʃɸɼʆɺʀʍ ʊʋʈʀʉʊʀʏʅʆɰ 

ɯʅʌʈɸʉʊʈʋʂʊʋʈʀ ʄɯʉʊɸ ʃʔɺʆɺɸ 

 

ʄʘʥʴʢʦ ɸʥʜʨʽʡ ʄʠʭʘʡʣʦʚʠʯ 

ʢʘʥʜʠʜʘʪ ʛʝʦʛʨʘʬʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʃʴʚʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ 

ʃʴʚʽʚ, ʋʢʨʘʾʥʘ 

ʉʘʤʫʩʴ ɼʘʨôʷ ʆʣʝʢʩʽʾʚʥʘ 

ʩʪʫʜʝʥʪʢʘ, 

ʃʴʚʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ 

ʃʴʚʽʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ʈʦʟʛʣʷʜʘʻʪʴʩʷ ʪʘ ʘʥʘʣʽʟʫʶʪʴʩʷ ʘʥʽʤʘʮʽʡʥʽ ʩʢʣʘʜʦʚʽ ʪʫʨʠʩʪʠʯʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʤʽʩʪʘ ʃʴʚʦʚʘ. ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʛʦʪʝʣʴʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʤʽʩʪʘ ʃʴʚʦʚʘ. 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɸʥʘʣʽʟ ʘʥʽʤʘʮʽʡʥʽ ʩʢʣʘʜʦʚʽ ʪʫʨʠʩʪʠʯʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʤʽʩʪʘ ʃʴʚʦʚʘ ʤʦʞʝ ʙʫʪʠ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʷʢ ʥʘʡʙʽʣʴʰ 

ʦʧʪʠʤʘʣʴʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʚʠʨʽʰʝʥʥʷ ʦʩʥʦʚʥʠʭ ʟʘʚʜʘʥʴ ʽ ʨʝʘʣʽʟʘʮʽʾ ʦʩʥʦʚʥʠʭ 

ʬʫʥʢʮʽʡ ʘʥʽʤʘʮʽʡʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ.  

ʊʝʦʨʝʪʠʯʥʦ ʢʦʞʝʥ ʩʣʫʞʙʦʚʝʮʴ ʚʽʜʜʽʣʫ ʘʥʽʤʘʮʽʾ ʧʦʚʠʥʝʥ ʩʧʝʮʽʘʣʽʟʫʚʘʪʠʩʷ 

ʚ ʷʢʽʡʩʴ ʦʜʥʽʡ ʛʘʣʫʟʽ, ʧʨʦʪʝ ʥʘ ʧʨʘʢʪʠʮʽ ʟʘ ʙʶʜʞʝʪʥʠʭ ʤʽʨʢʫʚʘʥʴ ʮʝ ʨʽʜʢʦ 

ʚʜʘʻʪʴʩʷ ʟʜʽʡʩʥʠʪʠ. ʆʜʥʘʢ ʜʦ ʮʴʦʛʦ ʪʨʝʙʘ ʧʨʘʛʥʫʪʠ.  

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʧʨʦʙʣʝʤ 

ʘʥʽʤʘʮʽʡʥʠʭ ʩʢʣʘʜʦʚʠʭ ʪʫʨʠʩʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚʽʜʦʙʨʘʞʝʥʦ ʫ ʧʨʘʮʷʭ 

ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ ʟʘʨʫʙʽʞʥʠʭ ʚʯʝʥʠʭ. ʉʝʨʝʜ ʥʠʭ ɯ. ɹʫʣʠʛʽʥʘ, ʄ. ɻʘʨʘʥʽʥ, 

ɸ. ɺʠʰʥʷʢ, ɺ. ʊʘʨʘʩʝʥʢʦ, ʉ. ʂʠʣʠʤʠʩʪʠʡ, ɸ. ʄʘʥʴʢʦ, ʖ. ʄʘʩʶʢ [1, 2, 3, 4, 6]. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʨʦʙʣʝʤʠ ʩʪʨʫʢʪʫʨʠ ʘʥʽʤʘʮʽʡʥʠʭ ʩʣʫʞʙ ʪʫʨʠʩʪʠʯʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ ʧʦʪʨʝʙʫʶʪʴ ʜʦʩʣʽʜʞʝʥʴ ʩʫʯʘʩʥʠʭ ʥʘʫʢʦʚʮʽʚ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʚʜʘʥʥʷ. ʄʝʪʦʶ ʩʪʘʪʪʽ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʙʣʝʤ ʘʥʽʤʘʮʽʡʥʠʭ 

ʩʢʣʘʜʦʚʠʭ ʪʫʨʠʩʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʤʽʩʪʘ ʃʴʚʦʚʘ, ʜʦʩʣʽʜʞʝʥʥʷ ʩʫʯʘʩʥʦʛʦ 
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ʩʪʘʥʫ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʚʽʪʯʠʟʥʷʥʠʭ ʪʫʨʠʩʪʠʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʪʫʨʠʩʪʠʯʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɯʩʥʫʶʪʴ ʪʘʢʽ ʨʽʟʥʦʚʠʜʠ ʜʽʣʦʚʦʛʦ ʪʫʨʠʟʤʫ: ʜʽʣʦʚʽ ʟʫʩʪʨʽʯʽ (Meetings), 

ʟʘʦʭʦʯʫʚʘʣʴʥʽ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʧʦʾʟʜʢʠ (Incentives), ʧʦʾʟʜʢʠ ʥʘ ʢʦʥʬʝʨʝʥʮʽʾ, 

ʩʝʤʽʥʘʨʠ (Conference), ʚʠʩʪʘʚʢʠ (Exhibitions). ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʜʝʷʢʽ ʚʽʜʤʽʥʥʦʩʪʽ, 

ʤʘʡʞʝ ʟʘʚʞʜʠ ʾʭ ʘʪʨʠʙʫʪʦʤ ʻ ʦʛʣʷʜ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʪʫʨʠʩʪʠʯʥʠʭ ʦʙôʻʢʪʽʚ. 

ʇʨʠʯʦʤʫ ʚ ʢʦʞʥʦʾ ʩʦʮʽʘʣʴʥʦʾ ʪʘ ʧʨʦʬʝʩʽʡʥʦʾ ʛʨʫʧʠ ʻ ʩʚʦʾ ʧʨʽʦʨʠʪʝʪʠ. ʄʠ ʥʝ 

ʤʦʞʝʤʦ ʛʦʚʦʨʠʪʠ ʧʨʦ ʚʽʜʚʽʜʘʥʥʷ ʪʫʨʠʩʪʠʯʥʠʭ ʦʙôʻʢʪʽʚ ʣʠʰʝ ʷʢ ʧʨʦ ʜʨʫʛʦʨʷʜʥʫ 

ʨʽʯ ʧʽʩʣʷ ʥʘʧʨʫʞʝʥʠʭ ʜʽʣʦʚʠʭ ʟʫʩʪʨʽʯʝʡ. ʋ ʮʴʦʤʫ ʩʝʥʩʽ ʻ ʧʝʚʥʽ ʪʦʥʢʦʱʽ. 

ʇʨʦʛʦʣʦʰʝʥʥʷ ʨʦʣʽ ʪʫʨʠʟʤʫ ʷʢ ʧʨʽʦʨʠʪʝʪʥʦʾ ʛʘʣʫʟʽ ʃʴʚʦʚʘ ʧʦʚʦʣʽ ʨʦʙʠʪʴ 

ʩʚʦʶ ʩʧʨʘʚʫ. ʃʴʚʽʚ ʦʭʘʡʥʠʡ (ʚʢʣʶʯʘʶʯʠ ʦʢʦʣʠʮʽ), ʟ ʟʙʫʜʦʚʘʥʠʤʠ ʩʫʯʘʩʥʠʤʠ 

ʩʫʧʝʨʤʘʨʢʝʪʘʤʠ, ʛʦʪʝʣʷʤʠ ʪʘ ʦʬʽʩʥʠʤʠ ʮʝʥʪʨʘʤʠ, ʤʽʩʴʢʝ ʞʠʪʪʷ ʦʭʘʡʥʝ ʪʘ 

ʧʨʠʚʘʙʣʠʚʝ ʜʣʷ ʪʫʨʠʟʤʫ. ɸʣʝ ʷʢʱʦ ʜʦ ʃʴʚʦʚʘ ʧʨʠʾʞʜʞʘʻ ʧʝʨʝʩʽʯʥʠʡ ʪʫʨʠʩʪ ʽ 

ʭʦʯʝ ʥʘʩʦʣʦʜʠʪʠʩʷ ʡʦʛʦ ʩʪʘʨʦʚʠʥʥʠʤʠ ʧʘʤôʷʪʢʘʤʠ, ʯʘʨʽʚʥʽʩʪʶ ʚʫʟʴʢʠʭ 

ʚʫʣʠʯʦʢ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʥʝ ʦʙʦʚôʷʟʢʦʚʦ ʝʣʝʛʘʥʪʥʠʤʠ, ʘ ʩʧʨʘʚʞʥʽʤ ʬʘʩʘʜʦʤ 

ʙʫʜʠʥʢʫ, ʫ ʧʽʜʧʨʠʻʤʮʽʚ ʜʝʱʦ ʽʥʰʝ ʢʦʣʦ ʽʥʪʝʨʝʩʽʚ. ʇʽʜʧʨʠʻʤʮʽ ʥʘʤʘʛʘʶʪʴʩʷ 

ʧʦʻʜʥʘʪʠ ʮʽʢʘʚʽ ʤʽʩʮʝʚʽ ʧʘʤ'ʷʪʢʠ, ʢʨʘʻʚʠʜʠ ʪʘ ʦʩʦʙʣʠʚʽ ʝʢʩʢʫʨʩʽʾ ʽʟ ʟʫʩʪʨʽʯʘʤʠ ʟ 

ʢʦʣʝʛʘʤʠ-ʧʨʦʬʝʩʽʦʥʘʣʘʤʠ. ɹʘʞʘʥʦ ʟʫʩʪʨʽʯʘʪʠʩʷ ʥʝ ʪʽʣʴʢʠ ʟ ʝʢʩʧʝʨʪʘʤʠ, ʘ ʡ ʟ 

ʣʶʜʴʤʠ, ʷʢʠʤ ʧʦʪʨʽʙʥʦ ʧʦʜʽʣʠʪʠʩʷ ʜʦʩʚʽʜʦʤ ʪʘ ʟʙʘʛʘʪʠʪʠʩʷ ʥʦʚʠʤʠ ʽʜʝʷʤʠ. 

ʃʴʚʽʚ ʜʫʞʝ ʢʦʤʬʦʨʪʥʝ ʪʘ ʢʦʤʧʘʢʪʥʝ ʤʽʩʪʦ. ʂʨʽʤ ʪʦʛʦ, ʪʫʪ ʻ ʙʘʛʘʪʦ ʜʦʙʨʝ 

ʦʙʣʘʜʥʘʥʠʭ ʩʫʯʘʩʥʠʭ ʛʦʪʝʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʪʘʢʠʭ ʷʢ çɻʨʘʥʜ ɻʦʪʝʣʴè, çʇʨʝʤôʻʨ 

ɻʦʪʝʣʴ ɼʥʽʩʪʝʨè, çʆʧʝʨʘè ʪʘ çʈʽʢʩʦʩè (ʃʴʚʽʚʩʴʢʘ ʦʙʣ., ʤ. ʊʨʫʩʢʘʚʝʮʴ) . 

ʂʨʽʤ ʢʦʥʬʝʨʝʥʮ-ʟʘʣʫ, ʫ ʃʴʚʦʚʽ ʜʫʞʝ ʤʘʣʦ ʚʠʩʪʘʚʢʦʚʠʭ ʟʘʣʽʚ, ʙʘʥʢʝʪʽʚ, 

ʢʦʨʧʦʨʘʪʠʚʽʚ ʪʦʱʦ. ɿʫʩʪʨʽʯʽ ï ʥʝ ʪʽʣʴʢʠ ʣʝʢʮʽʾ, ʜʦʧʦʚʽʜʽ ʪʘ ʚʠʩʪʫʧʠ. ʎʝ ʪʘʢʦʞ 

ʧʨʦ ʧʦʙʘʯʝʥʥʷ, ʩʧʽʣʢʫʚʘʥʥʷ ʪʘ ʦʙʤʽʥ ʜʦʩʚʽʜʦʤ. ɸʣʝ ʩʴʦʛʦʜʥʽ ʫ ʃʴʚʦʚʽ ʥʝʤʘʻ 

ʤʽʩʮʷ, ʜʝ ʧʨʦʚʝʩʪʠ ʦʬʽʮʽʡʥʠʡ ʧʨʠʡʦʤ, ʢʦʨʧʦʨʘʪʠʚ ʥʘ 400-500 ʦʩʽʙ. ʆʢʨʽʤ 

ʢʦʥʬʝʨʝʥʮ-ʟʘʣʫ, ʃʴʚʦʚʫ ʚʢʨʘʡ ʧʦʪʨʽʙʥʽ ʚʠʩʪʘʚʢʠ, ʢʦʥʮʝʨʪʥʽ ʟʘʣʠ, ʚʝʣʠʢʽ 

ʙʘʥʢʝʪʠ ʪʘ ʢʦʨʧʦʨʘʪʠʚʠ. ɯ ʪʫʪ ʃʴʚʽʚ ʧʦʟʘ ʢʦʥʢʫʨʝʥʮʽʻʶ. ʇʨʦʩʪʦ ʚ ʮʝʥʪʨʽ ʤʽʩʪʘ 

ʩʦʪʥʽ ʤʘʣʝʥʴʢʠʭ ʟʘʪʠʰʥʠʭ ʢʘʬʝ ʽ ʨʝʩʪʦʨʘʥʽʚ. [5]. 
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ɿʘ ʩʣʦʚʘʤʠ ʝʢʩʧʝʨʪʽʚ, ʜʽʣʦʚʠʡ ʪʫʨʠʟʤ ʫ ʃʴʚʦʚʽ ʱʝ ʥʘ ʩʪʘʜʽʾ ʩʪʘʥʦʚʣʝʥʥʷ. 

ʆʢʨʽʤ ʪʫʨʠʩʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʤʽʩʪʫ ʥʝʦʙʭʽʜʥʦ ʙʫʜʫʚʘʪʠ ʧʨʝʜʩʪʘʚʥʠʮʪʚʘ 

ʚʝʣʠʢʠʭ ʢʦʨʧʦʨʘʮʽʡ, ʟʘʮʽʢʘʚʣʝʥʠʭ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʟʘʭʦʜʽʚ ʫ ʬʽʣʽʷʭ, ʱʦʙ ʩʪʚʦʨʠʪʠ 

ʽʤʽʜʞ ʃʴʚʦʚʘ ʷʢ ʮʝʥʪʨʫ ʜʽʣʦʚʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷ. ɺʦʥʦ ʤʘʻ ʧʨʷʤʠʡ ʽʥʪʝʨʝʩ ʫ 

ʟʙʽʣʴʰʝʥʥʽ ʢʽʣʴʢʦʩʪʽ ʚʽʜʨʷʜʞʝʥʥʷ, ʤʘʢʩʠʤʫʤ ʚʽʜʨʷʜʞʝʥʥʷ, ʧʝʨʝʛʦʚʦʨʠ ʪʘ 

ʩʝʤʽʥʘʨʠ. ɻʦʣʦʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʩʫʯʘʩʥʦʛʦ ʪʫʨʠʟʤʫ, ʱʦ ʩʪʨʽʤʢʦ ʨʦʟʚʠʚʘʻʪʴʩʷ, ʻ 

ʜʽʣʦʚʽ ʧʦʾʟʜʢʠ. ɿʘʚʜʷʢʠ ʡʦʤʫ ʚʽʥ ʤʦʞʝ ʥʝ ʣʠʰʝ ʟʥʘʡʪʠ ʥʦʚʠʭ ʜʽʣʦʚʠʭ ʧʘʨʪʥʝʨʽʚ 

ʪʘ ʧʽʜʚʠʱʠʪʠ ʢʚʘʣʽʬʽʢʘʮʽʶ ʧʝʨʩʦʥʘʣʫ, ʘ ʡ ʟʤʽʮʥʠʪʠ ʥʦʚʽ ʟʥʘʡʦʤʩʪʚʘ ʪʘ ʜʽʣʦʚʽ 

ʩʪʦʩʫʥʢʠ ʧʽʜ ʯʘʩ ʧʽʜʩʫʤʢʦʚʦʾ ʢʫʣʴʪʫʨʥʦ-ʨʦʟʚʘʞʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ ʢʦʨʧʦʨʘʪʠʚʫ. 

ʋʯʘʩʪʴ ʫ ʚʝʣʠʢʠʭ ʤʽʞʥʘʨʦʜʥʠʭ ʬʦʨʫʤʘʭ, ʢʦʥʬʝʨʝʥʮʽʷʭ, ʢʦʥʬʝʨʝʥʮʽʷʭ, ʙʽʟʥʝʩ-

ʢʦʥʬʝʨʝʥʮʽʷʭ ʟ ʧʘʨʪʥʝʨʘʤʠ ʪʘ ʪʝʤʘʪʠʯʥʠʭ ʚʠʩʪʘʚʢʘʭ ʚʠʤʘʛʘʻ ʚʽʜ ʢʦʤʧʘʥʽʡ 

ʩʚʦʻʯʘʩʥʦʛʦ ʪʘ ʯʽʪʢʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʧʦʾʟʜʦʢ. ʂʦʤʧʘʥʽʷ çʅʦʚʽ ʩʪʘʥʜʘʨʪʠ 

ʚʽʜʨʷʜʞʝʥʴ-ʃʴʚʽʚè ʟʘʙʝʟʧʝʯʫʻ ʚʠʢʦʥʘʥʥʷ ʩʢʣʘʜʥʠʭ ʪʘ ʪʝʨʤʽʥʦʚʠʭ ʟʘʤʦʚʣʝʥʴ, 

ʩʧʨʦʱʫʻ ʬʦʨʤʘʣʴʥʠʡ ʧʦʨʷʜʦʢ ʦʬʦʨʤʣʝʥʥʷ ʚʽʟ ʪʘ ʧʦʩʪʽʡʥʦ ʢʦʥʪʘʢʪʫʻ ʟ 

ʽʥʦʟʝʤʥʠʤʠ ʧʘʨʪʥʝʨʘʤʠ. ʆʧʝʨʘʪʠʚʥʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʘ ʚʘʰʽ ʚʠʤʦʛʠ ʧʽʜ ʯʘʩ 

ʧʝʨʝʙʫʚʘʥʥʷ ʟʘ ʢʦʨʜʦʥʦʤ ʽ ʙʫʜʝʤʦ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠ ʚʘʩ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ 

ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʩʘʤʦʾ ʧʦʜʦʨʦʞʽ.  

- ɿʘʨʝʻʩʪʨʫʡʪʝʩʷ ʜʣʷ ʫʯʘʩʪʽ ʫ ʟʘʭʦʜʽ ʪʘ ʥʘʜʘʡʪʝ ʥʝʦʙʭʽʜʥʽ 

ʢʚʠʪʢʠ/ʟʘʧʨʦʰʝʥʥʷ. 

 -ɿʘʙʨʦʥʶʚʘʪʠ ʛʦʪʝʣʴ ʫ ʥʘʡʙʽʣʴʰ ʟʨʫʯʥʦʤʫ ʤʽʩʮʽ (ʚʠʩʪʘʚʢʦʚʠʡ ʛʦʪʝʣʴ 

ʪʦʱʦ). 

-ɸʚʽʘʢʚʠʪʢʠ ʥʘ ʘʚʽʘʟʘʤʦʚʣʝʥʥʷ, ʨʝʡʩʠ ʟ ʧʝʨʝʩʘʜʢʘʤʠ; 

-ɿʫʩʪʨʽʯ ʫ ʧʫʥʢʪʽ ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʪʨʘʥʩʬʝʨʠ. 

- ʦʬʦʨʤʣʝʥʥʷ ʚʽʟʠ; - ʤʝʜʠʯʥʝ ʪʘ ʽʥʰʝ ʩʪʨʘʭʫʚʘʥʥʷ; 

-ʅʘʜʘʡʪʝ ʚʩʶ ʥʝʦʙʭʽʜʥʫ ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʚʠʩʪʘʚʦʢ, ʬʦʨʫʤʽʚ ʪʘ 

ʢʦʥʬʝʨʝʥʮʽʡ. 

-ʇʽʜʪʨʠʤʢʘ ʪʘ ʤʦʜʠʬʽʢʘʮʽʷ ʚʠʩʪʘʚʢʠ. 

-ʅʘʜʘʻʪʴʩʷ ʧʝʨʝʢʣʘʜʘʯʘʤʠ; 

-ɹʝʟʢʦʰʪʦʚʥʽ ʝʢʩʢʫʨʩʽʾ ʪʘ ʢʫʣʴʪʫʨʥʦ-ʨʦʟʚʘʞʘʣʴʥʽ ʧʨʦʛʨʘʤʠ. 

-ʆʨʛʘʥʽʟʘʮʽʷ ʜʽʣʦʚʠʭ ʟʫʩʪʨʽʯʝʡ. 



364 

-ɿʥʘʡʪʠ ʧʘʨʪʥʝʨʘ (ʩʚʘʪʘʥʥʷ); 

- ʂʦʥʩʘʣʪʠʥʛʦʚʽ ʧʦʩʣʫʛʠ;  

-ɼʦʩʪʘʚʢʘ ʜʦʢʫʤʝʥʪʽʚ ʚ ʦʬʽʩ. [6] 

ʆʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʽʥʪʝʨʝʩ ʜʦ ʜʽʣʦʚʦʛʦ ʪʫʨʠʟʤʫ ʚʠʷʚʣʷʶʪʴ ʥʝ ʣʠʰʝ ʚʝʣʠʢʽ 

ʢʦʨʧʦʨʘʮʽʾ, ʘ ʡ ʩʝʨʝʜʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʧʦʣʽʪʠʢʘ, ʥʘʫʢʘ, ʢʫʣʴʪʫʨʘ, ʨʝʣʽʛʽʷ ʪʘ ʽʥʰʽ 

ʦʨʛʘʥʽʟʘʮʽʾ, ʘ ʟʘʭʦʜʠ ʟʘʟʚʠʯʘʡ ʟʘʤʦʚʣʷʶʪʴ ʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʘʛʝʥʪʩʪʚʘʭ. 

ʉʝʨʡʦʟʥʠʤ ʥʝʜʦʣʽʢʦʤ ʫ ʮʴʦʤʫ ʩʝʥʩʽ ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʤʽʩʮʝʚʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʽ ʤʦʛʣʠ ʙ ʥʘʣʘʛʦʜʠʪʠ ʨʝʛʫʣʷʨʥʝ çʧʦʩʪʘʯʘʥʥʷè ʪʘʢʠʭ ʪʫʨʠʩʪʽʚ ʜʦ 

ʃʴʚʦʚʘ. ʄʽʩʮʝʚʽ ʪʫʨʦʧʝʨʘʪʦʨʠ ʧʦʢʠ ʥʝ ʚʠʨʽʰʫʚʘʣʠ ʮʽ ʟʘʚʜʘʥʥʷ. ʊʦʤʫ ʟ ʢʽʣʴʢʦʭ 

ʧʨʠʯʠʥ ʧʝʨʝʚʘʛʠ çʜʽʣʦʚʦʛʦè ʪʫʨʠʟʤʫ ʥʘ ʃʴʚʽʚʱʠʥʽ ʥʘʨʘʟʽ ʥʝ ʚʢʣʶʯʝʥʽ. 

1) ʋ Grand Hotel ʧʘʥʫʻ ʟʘʪʠʰʥʘ ʪʘ ʧʨʠʚʽʪʥʘ ʘʪʤʦʩʬʝʨʘ. ʅʝʚʽʜôʻʤʥʦʶ 

ʯʘʩʪʠʥʦʶ ʦʟʜʦʙʣʝʥʥʷ ʛʦʪʝʣʶ ʻ ʫʥʽʢʘʣʴʥʽ ʚʽʪʨʘʞʽ ʪʘ ʦʨʠʛʽʥʘʣʴʥʽ ʨʦʙʦʪʠ ʚʽʜʦʤʠʭ 

ʫʢʨʘʾʥʩʴʢʠʭ ʭʫʜʦʞʥʠʢʽʚ, ʢʘʨʪʠʥʠ ʷʢʠʭ ʧʨʠʢʨʘʰʘʶʪʴ ʚʠʩʪʘʚʢʠ ʪʘ ʦʩʦʙʠʩʪʽ 

ʢʦʣʝʢʮʽʾ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ. 

ʈʝʢʦʥʩʪʨʫʢʮʽʷ ʛʦʪʝʣʶ ʚ 1992 ʨʦʮʽ ʟʙʝʨʝʛʣʘ ʦʨʠʛʽʥʘʣʴʥʽ ʘʨʭʽʪʝʢʪʫʨʥʽ ʽʜʝʾ 

ʽʥʪʝʨ'ʻʨʫ. 

ʇʽʩʣʷ ʥʘʧʨʫʞʝʥʦʛʦ ʜʥʷ ʫ ʪʫʨʠʩʪʘ ʙʫʜʝ ʽʜʝʘʣʴʥʘ ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʧʦʯʠʪʠ ʫ 

ʬʽʪʥʝʩ-ʮʝʥʪʨʽ, ʷʢʠʡ ʨʦʟʪʘʰʦʚʘʥʠʡ ʟʘ 5 ʭʚʠʣʠʥ ʭʦʜʴʙʠ ʚʽʜ ʛʦʪʝʣʶ. ʋ ʛʦʪʝʣʽ ʻ ʚʩʝ 

ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʩʧʦʨʪʫ ʪʘ ʜʦʛʣʷʜʫ ʟʘ ʩʦʙʦʶ. ʌʽʪʥʝʩ-ʮʝʥʪʨ ʧʨʦʧʦʥʫʻ ʭʚʠʣʴʦʚʠʡ 

ʙʘʩʝʡʥ, ʜʞʘʢʫʟʽ, ʩʘʫʥʫ, ʪʨʝʥʘʞʝʨʥʠʡ ʟʘʣ ʽ ʩʦʣʷʨʽʡ, ʘ ʦʙʩʣʫʛʦʚʫʶʪʴ ʡʦʛʦ 

ʧʨʦʬʝʩʽʡʥʽ ʤʘʩʘʞʠʩʪʠ ʪʘ ʜʦʩʚʽʜʯʝʥʽ ʪʨʝʥʝʨʠ. [5] 

2) ɻʦʪʝʣʴ çʇʨʝʤôʻʨ ɻʦʪʝʣʴ ɼʥʽʩʪʝʨè, ʧʦʙʫʜʦʚʘʥʠʡ ʚ 1983 ʨʦʮʽ, 

ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ ʛʘʨʥʦʤʫ ʧʘʛʦʨʙʽ ʙʽʣʷ ʩʪʘʨʦʚʠʥʥʦʛʦ ʧʘʨʢʫ. ʊʫʪ ʥʘʧʨʠʢʽʥʮʽ ʍɯʍ 

ʩʪ. 

ʇʽʟʥʽʰʝ ʧʘʥʦʨʘʤʘ ʙʫʣʘ ʝʢʩʧʦʥʦʚʘʥʘ ʚ ʦʩʦʙʣʠʚʽʡ ʢʽʣʴʮʝʚʽʡ ʘʨʭʽʪʝʢʪʫʨʽ 

ʉʪʨʠʡʩʴʢʦʛʦ ʧʘʨʢʫ ʽ ʙʫʣʘ ʦʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʚʠʟʥʘʯʥʠʭ ʧʘʤôʷʪʦʢ ʃʴʚʦʚʘ ʜʦ 

ʚʽʡʥʠ. ɿʘ ʨʘʜʷʥʩʴʢʠʭ ʯʘʩʽʚ ʛʦʪʝʣʽ ʙʫʣʠ ʬʣʘʛʤʘʥʦʤ ʛʦʪʝʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʤʽʩʪʘ ʽ ʥʘʣʝʞʘʣʠ ʜʦ ʩʠʩʪʝʤʠ ʪʫʨʠʟʤʫ. ʋ ʚʝʨʝʩʥʽ 1999 ʨʦʢʫ çʇʨʝʤôʻʨ ɻʦʪʝʣʴ 

ɼʥʽʩʪʝʨè ʙʫʣʦ ʧʨʠʩʚʦʻʥʦ ʢʘʪʝʛʦʨʽʶ 4 ʟʽʨʢʠ. ɻʦʪʝʣʴ ʪʨʘʜʠʮʽʡʥʦ ʧʨʠʡʤʘʻ 

ʫʯʘʩʥʠʢʽʚ ʦʬʽʮʽʡʥʠʭ ʟʘʭʦʜʽʚ ʥʘʡʚʠʱʦʛʦ ʨʽʚʥʷ ʫ ʃʴʚʦʚʽ.   
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3) çʆʧʝʨʘè ð ʮʝ ʥʝ ʧʨʦʩʪʦ ʛʦʪʝʣʴ, ʘ ʽʩʪʦʨʽʷ, ʷʢʘ ʩʫʧʨʦʚʦʜʞʫʻ ʚʘʩ ʥʘ 

ʢʦʞʥʦʤʫ ʝʪʘʧʽ. ɹʫʜʽʚʣʷ, ʚ ʷʢʽʡ ʟʘʨʘʟ ʨʦʟʪʘʰʦʚʘʥʠʡ ʩʫʯʘʩʥʠʡ ʛʦʪʝʣʴ, ʙʫʣʘ 

ʧʦʙʫʜʦʚʘʥʘ ɽʤʤʘʥʫʝʣʴʛʝʨʦʤ ʫ 1875 ʨʦʮʽ. ʋ 1909-1914 ʨʦʢʘʭ ʙʫʜʽʚʣʷ ʙʫʣʘ 

ʚʽʜʨʝʩʪʘʚʨʦʚʘʥʘ ʋʨʽʷʤʘ ʚ ʜʫʩʽ ʩʫʯʘʩʥʦʛʦ ʢʣʘʩʠʮʠʟʤʫ. ɿ ʪʦʛʦ ʯʘʩʫ ʜʦ ʩʝʨʝʜʠʥʠ 

20 ʩʪ. ɻʦʪʝʣʴ ʥʘʟʠʚʘʚʩʷ ʅʴʶ-ʁʦʨʢ. ʋ ʩʝʨʝʜʠʥʽ 1920-ʭ ʨʦʢʽʚ ʮʝ ʙʫʚ ʧʝʨʰʠʡ 

ʛʦʪʝʣʴ ʫ ʃʴʚʦʚʽ, ʫ ʢʦʞʥʽʡ ʢʽʤʥʘʪʽ ʙʫʚ ʪʝʣʝʬʦʥ. ʇʽʟʥʽʰʝ ʡʦʛʦ ʧʝʨʝʡʤʝʥʫʚʘʣʠ ʚ 

çɼʥʽʧʨʦè ʽ ʮʷ ʥʘʟʚʘ ʟʘʣʠʰʘʣʘʩʷ ʜʦ ʩʝʨʝʜʠʥʠ 90-ʭ ʨʦʢʽʚ. çʆʧʝʨʘè ï ʮʝ ʛʦʪʝʣʴ ʫ 

ʩʘʤʦʤʫ ʮʝʥʪʨʽ ʃʴʚʦʚʘ, ʱʦ ʚʥʦʩʠʪʴ ʩʚʽʡ ʚʥʝʩʦʢ ʫ ʘʪʤʦʩʬʝʨʫ ʩʝʨʝʜʥʴʦʚʽʯʥʦʛʦ 

ʤʽʩʪʘ. ʎʝ ʤʽʩʮʝ, ʜʝ ʤʦʞʥʘ ʨʦʟʩʣʘʙʠʪʠʩʷ ʽ ʧʨʦʜʫʤʘʪʠ ʢʦʞʥʫ ʜʝʪʘʣʴ.  

4) ɻʦʪʝʣʴ çʐʚʝʡʮʘʨʩʴʢʠʡè ʟʫʩʪʨʽʯʘʻ ʛʦʩʪʝʡ ʫ ʮʝʥʪʨʽ ʃʴʚʦʚʘ. ɻʦʪʝʣʴ 

ʨʦʟʪʘʰʦʚʘʥʠʡ ʫ ʩʪʘʨʦʤʫ ʙʫʜʠʥʢʫ ʚ ʮʝʥʪʨʽ ʤʽʩʪʘ, 2 ʭʚʠʣʠʥʠ ʾʟʜʠ. ʇʽʰʢʠ ʚʽʜ 

ʨʠʥʢʦʚʦʾ ʧʣʦʱʽ. ʈʦʟʪʘʰʫʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʢʦʤʬʦʨʪʥʝ ʧʨʦʞʠʚʘʥʥʷ ʜʽʣʦʚʠʤ 

ʛʦʩʪʷʤ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʟʨʫʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʧʦʣʫʯʝʥʥʷ ʪʘ ʥʝ ʭʦʯʫʪʴ 

ʚʠʪʨʘʯʘʪʠ ʜʦʨʦʛʦʮʽʥʥʠʡ ʯʘʩ ʥʘ ʜʦʙʠʨʘʥʥʷ ʟ ʨʘʡʦʥʫ, ʘ ʪʘʢʦʞ ʪʠʤ, ʭʪʦ ʭʦʯʝ 

ʥʘʩʦʣʦʜʠʪʠʩʷ ʽʩʪʦʨʠʯʥʦʶ ʯʘʩʪʠʥʦʶ ʃʴʚʦʚʘ. ɻʦʪʝʣʴ ʧʨʠʚʘʙʣʶʻ ʨʦʟʢʽʰʥʠʤʠ 

ʽʥʪʝʨ'ʻʨʘʤʠ, ʧʨʦʛʨʘʤʘʤʠ ʣʦʷʣʴʥʦʩʪʽ ʪʘ ʩʧʝʮʽʘʣʴʥʠʤʠ ʧʘʢʝʪʘʤʠ ʧʦʩʣʫʛ.  

 5) ɿʘʪʠʰʥʠʡ ʤʘʣʝʥʴʢʠʡ ʛʦʪʝʣʴ çɽʥʝʡè ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʧʦʻʜʥʘʥʥʷ 

ʢʦʤʬʦʨʪʫ, ʙʝʟʧʝʢʠ, ʚʠʰʫʢʘʥʦʛʦ ʩʤʘʢʫ ʪʘ ʜʨʫʞʥʴʦʾ ʘʪʤʦʩʬʝʨʠ. ɻʦʪʝʣʷʤ 

ʧʨʠʩʚʦʻʥʦ ʻʚʨʦʧʝʡʩʴʢʫ ʢʣʘʩʠʬʽʢʘʮʽʶ 3 ʟʽʨʢʠ ʽ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʧʝʨʝʣʽʢʦʤ 

ʧʦʩʣʫʛ ʪʘ ʨʽʚʥʽʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ɻʦʪʝʣʴ ʧʨʦʧʦʥʫʻ ʽʜʝʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ ʙʽʟʥʝʩʫ, 

ʚʽʜʧʦʯʠʥʢʫ ʪʘ ʟʫʩʪʨʽʯʝʡ ʽ ʧʨʦʧʦʥʫʻ 15 ʢʦʤʬʦʨʪʘʙʝʣʴʥʠʭ ʥʦʤʝʨʽʚ.  

6) ʄʝʨʝʞʘ ʛʦʪʝʣʽʚ çʅʊʆʅè ʧʨʦʧʦʥʫʻ ʩʫʯʘʩʥʠʡ ʛʦʪʝʣʴʥʦ-ʨʝʩʪʦʨʘʥʥʠʡ 

ʢʦʤʧʣʝʢʩ çɺʆʃʔʊɽʈè, ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʝʜʘʣʝʢʦ ʚʽʜ ʮʝʥʪʨʫ ʃʴʚʦʚʘ ʥʘ ʪʨʘʩʽ 

ʃʴʚʽʚ-ʂʠʾʚ. ɿʘ ʩʚʦʶ ʽʩʪʦʨʽʶ ʛʦʪʝʣʴ ʟʘʨʝʢʦʤʝʥʜʫʚʘʚ ʩʝʙʝ ʷʢ ʢʦʤʬʦʨʪʥʝ ʤʽʩʮʝ ʷʢ 

ʜʣʷ ʜʽʣʦʚʠʭ, ʪʘʢ ʽ ʜʣʷ ʩʽʤʝʡʥʠʭ ʧʦʾʟʜʦʢ, ʽ ʜʣʷ ʝʢʩʢʫʨʩʽʡ. [6]. 

7) ɻʦʪʝʣʴ çɻʝʪʴʤʘʥè ʟʥʘʭʦʜʠʪʴʩʷ ʥʝʜʘʣʝʢʦ ʚʽʜ ʮʝʥʪʨʫ ʤʽʩʪʘ ʪʘ ʤʘʻ ʟʨʫʯʥʝ 

ʪʨʘʥʩʧʦʨʪʥʝ ʩʧʦʣʫʯʝʥʥʷ. ʇʦʩʣʫʛʠ: 

ʈʝʮʝʧʮʽʷ (ʮʽʣʦʜʦʙʦʚʦ): ɼʦʩʚʽʜʯʝʥʠʡ ʽ ʜʦʙʨʦʟʠʯʣʠʚʠʡ ʧʝʨʩʦʥʘʣ ʟʘʙʨʦʥʶʻ 

ʤʽʩʮʝ, ʧʨʠʡʤʝ ʪʘ ʧʨʠʡʤʝ ʟʘʤʦʚʣʝʥʥʷ ʥʘ ʛʦʪʝʣʴʥʽ ʧʦʩʣʫʛʠ ʪʘ ʥʝʛʘʡʥʦ ʥʘʜʘʩʪʴ 

ʢʣʽʻʥʪʘʤ ʥʝʦʙʭʽʜʥʫ ʽʥʬʦʨʤʘʮʽʶ. 
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8) ɻʦʪʝʣʴ çɿʘʤʦʢ ʃʝʚʘè ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʢʦʨʧʫʩʽʚ, ʟʘʤʢʫ ʪʘ 

ʘʚʩʪʨʽʡʩʴʢʦʛʦ ʘʧʘʨʪʘʤʝʥʪʫ. ɿʘʤʦʢ ʙʫʚ ʩʧʨʦʝʢʪʦʚʘʥʠʡ ʫ 1897 ʨʦʮʽ ʘʨʭʽʪʝʢʪʦʨʦʤ 

ɸʨʪʫʨʦʤ ʐʣʝʡʥʦʤ ʫ ʥʝʦʨʦʤʘʥʪʠʯʥʦʤʫ ʩʪʠʣʽ. ʎʝ ʚʽʜʙʠʚʘʻʪʴʩʷ ʥʘ ʟʦʚʥʽʰʥʴʦʤʫ 

ʚʠʛʣʷʜʽ ʙʫʜʠʥʢʫ.  

ʄʽʮʥʽ ʢʘʤ'ʷʥʽ ʩʪʽʥʠ, ʭʠʤʝʨʠ ʥʘ ʬʘʩʘʜʽ, ʟʘʪʠʰʥʽ ʪʝʨʘʩʠ ʪʘ ʽʥʪʝʨ'ʻʨʠ. 

ɸʚʩʪʨʽʡʩʴʢʘ ʨʦʟʢʽʰʥʘ ʙʫʜʽʚʣʷ ʚʪʽʣʶʻ ʢʦʥʩʪʨʫʢʪʠʚʽʩʪʩʴʢʠʡ ʩʪʠʣʴ 1920-ʭ ʨʦʢʽʚ ʽʟ 

ʧʣʘʚʥʠʤʠ ʣʽʥʽʷʤʠ ʪʘ ʬʽʣʦʩʦʬʽʻʶ ʧʨʦʩʪʦʨʫ.  

ʈʦʟʪʘʰʦʚʘʥʠʡ ʚ ʝʣʽʪʥʦʤʫ ʨʘʡʦʥʽ ʃʴʚʦʚʘ, ʥʘ ʤʝʞʽ ʜʚʦʭ ʧʘʨʢʽʚ, ɿʘʤʦʢ ʃʝʚʘ 

ʻ ʮʝʥʪʨʦʤ ʜʦʩʢʦʥʘʣʦʩʪʽ ʘʨʭʽʪʝʢʪʫʨʠ ʪʘ ʦʩʦʙʣʠʚʦʾ ʛʦʩʪʠʥʥʦʩʪʽ [5].  

9) ɻʦʪʝʣʴʥʦ-ʨʝʩʪʦʨʘʥʥʠʡ ʢʦʤʧʣʝʢʩ çʉʚʷʪʦʩʣʘʚè ʨʦʟʪʘʰʦʚʘʥʠʡ ʫ ʪʠʭʦʤʫ, 

ʤʘʣʴʦʚʥʠʯʦʤʫ ʢʫʪʦʯʢʫ ʥʝʜʘʣʝʢʦ ʚʽʜ ʮʝʥʪʨʫ ʃʴʚʦʚʘ (9 ʢʤ), ʜʘʣʝʢʦ ʚʽʜ ʤʽʩʴʢʦʾ 

ʩʫʻʪʠ ʪʘ ʦʪʦʯʝʥʠʡ ʧʨʝʢʨʘʩʥʠʤ ʣʘʥʜʰʘʬʪʦʤ ʣʽʩʠʩʪʠʭ ʩʭʠʣʽʚ. ɼʦ ʧʦʩʣʫʛ ʛʦʩʪʝʡ 

53 ʯʦʪʠʨʠʟʽʨʢʦʚʠʭ ʥʦʤʝʨʠ ʢʣʘʩʫ ʥʘʧʽʚʣʶʢʩ ʪʘ ʣʶʢʩ: 32 ʜʚʦʤʽʩʥʠʭ ʥʦʤʝʨʠ, ʟ 

ʷʢʠʭ 17 ʟ ʰʠʨʦʢʠʤ ʜʚʦʩʧʘʣʴʥʠʤ ʣʽʞʢʦʤ ʽ 4 ʥʦʤʝʨʠ ʣʶʢʩ. ʂʦʞʝʥ ʚʠʧʫʩʢ ʧʦ-

ʩʚʦʻʤʫ ʫʥʽʢʘʣʴʥʠʡ ï ʚʽʥ ʚʠʢʦʥʘʥʠʡ ʟʽ ʩʚʦʻʶ ʢʦʣʽʨʥʦʶ ʛʘʤʦʶ.  

ɻʈʂ çʉʚʷʪʦʩʣʘʚè ï ʮʝ ʥʝ ʣʠʰʝ ʛʦʪʝʣʴ, ʘ ʡ ʧʨʦʩʪʦʨʠʡ ʨʝʩʪʦʨʘʥ ʥʘ 300 

ʤʽʩʮʴ, ʟʙʫʜʦʚʘʥʠʡ ʫ ʩʪʘʨʦʫʢʨʘʾʥʩʴʢʦʤʫ ʩʪʠʣʽ.  

10) çʉʫʧʫʪʥʠʢè ï ʩʫʯʘʩʥʠʡ 7-ʧʦʚʝʨʭʦʚʠʡ ʛʦʪʝʣʴʥʠʡ ʢʦʤʧʣʝʢʩ, 

ʨʦʟʪʘʰʦʚʘʥʠʡ ʫ ʩʫʯʘʩʥʽʡ ʯʘʩʪʠʥʽ ʤʽʩʪʘ, ʟʘ 20 ʭʚʠʣʠʥ ʾʟʜʠ ʚʽʜ ʮʝʥʪʨʫ ʤʽʩʪʘ. 

ɻʦʪʝʣʴ ʧʨʦʧʦʥʫʻ ʦʜʥʦ- ʪʘ ʜʚʦʤʽʩʥʽ ʥʦʤʝʨʠ ʟ ʫʩʽʤʘ ʟʨʫʯʥʦʩʪʷʤʠ.  

ɺʠʩʥʦʚʢʠ. ʃʴʚʽʚ ʚ 2019 ʨʦʮʽ  ʧʨʠʡʥʷʚ ʧʦʥʘʜ 2,5 ʤʣʥ. ʪʫʨʠʩʪʽʚ. ʎʝ ʤʘʡʞʝ 

70% - ʧʽʜʧʨʠʻʤʮʽ, ʷʢʽ ʭʦʯʫʪʴ ʦʟʥʘʡʦʤʠʪʠʩʷ ʟ ʽʩʪʦʨʠʢʦ-ʘʨʭʽʪʝʢʪʫʨʥʦʶ 

ʩʧʘʜʱʠʥʦʶ ʤʽʩʪʘ. ɸʞ 15-20% ʥʘʩʝʣʝʥʥʷ, ʚʢʣʶʯʘʻ ʦʨʛʘʥʽʟʦʚʘʥʠʡ ʪʫʨʠʟʤ. 

ɺʩʴʦʛʦ ʥʘ ʩʣʫʞʙʦʚʽ ʚʽʜʨʷʜʞʝʥʥʷ ʤʘʻʤʦ 10-15%. ɹʽʣʴʰʘ ʯʘʩʪʠʥʫ ʪʫʨʠʩʪʽʚ 

ʧʨʠʧʘʜʘʻ ʥʘ ʛʘʣʫʟʝʚʽ ʚʠʩʪʘʚʢʠ, ʢʥʠʞʢʦʚʽ ʷʨʤʘʨʢʠ, ʢʦʥʬʝʨʝʥʮʽʾ, ɼʝʥʴ ʤʽʩʪʘ, ʽʥʰʽ 

ʟʘʭʦʜʠ. ʅʘ ʢʦʨʠʩʪʴ ʃʴʚʦʚʘ ʩʚʽʜʯʠʪʴ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʧʘʤôʷʪʦʢ, 

ʩʪʘʨʦʚʠʥʥʠʭ ʟʘʤʢʽʚ. ɸ ʱʝ ï ʙʣʠʟʴʢʽʩʪʴ ʂʘʨʧʘʪʩʴʢʠʭ ʛʽʨ. 

ɹʽʣʴʰʦʾ ʥʘʙʫʚʘʻ ʧʦʧʫʣʷʨʥʽʩʪʴ ʟʘʤʢʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ɻʘʣʠʯʠʥʠ. ɼʦ ʥʠʭ 

ʥʘʣʝʞʠʪʴ: ʆʣʝʩʴʢʠʡ, ɿʦʣʦʯʽʚʩʴʢʠʡ, ʇʽʜʛʦʨʝʮʴʢʠʡ, ʉʚʽʨʟʴʢʠʡ ʟʘʤʦʢ. ɿʘʨʘʟ ʚʠ  

ʤʦʞʝʪʝ ʟʥʘʡʪʠ ʪʝ, ʯʦʛʦ ʪʫʪ ʨʘʥʽʰʝ ʥʝ ʙʫʣʦ ʩʪʚʦʨʝʥʦ - ʜʝʰʝʚʽ ʛʦʪʝʣʽ, ʢʘʚʘ ʪʘ ʽʥʰʽ 
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ʟʨʫʯʥʦʩʪʽ. 
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ʈʆʃʔ ʊʋʈʀʉʊʉʔʂʆ-ʂʈɸɭɿʅɸɺʏʆɰ ɼɯʗʃʔʅʆʉʊɯ 

ɼʃʗ ʈʆɿɺʀʊʂʋ ʋʏʅɯɺʉʔʂʆɰ ʄʆʃʆɼɯ 

 

ʅʦʚʦʩʘʜ ʆʢʩʘʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ, 

ʢ. ʝ. ʥ., ʩʪ. ʚʠʢʣʘʜʘʯ 

ɹʘʨʩʴʢʠʡ ʖʨʽʡ ʄʠʢʦʣʘʡʦʚʠʯ, 

ʜ. ʝ. ʥ., ʧʨʦʬʝʩʦʨ 

ɺʣʘʩʶʢ ʆʣʝʛ ɺʽʢʪʦʨʦʚʠʯ 

ʤʘʛʽʩʪʨ 

ɺʦʣʠʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ʃʝʩʽ ʋʢʨʘʾʥʢʠ 

ʤ. ʃʫʮʴʢ, ʋʢʨʘʥʾʘ 

 

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʝʬʦʨʤʫʚʘʥʥʷ ʦʩʚʽʪʠ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʜʝʨʞʘʚʥʠʭ 

ʩʪʘʥʜʘʨʪʽʚ ʪʘ ʂʦʥʮʝʧʮʽʾ ʅʦʚʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʰʢʦʣʠ, ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ ʧʨʦ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʤʽʥʠ ʤʝʪʠ, ʟʤʽʩʪʫ, ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʧʽʜʭʦʜʽʚ ʱʦʜʦ ʚʠʚʯʝʥʥʷ 

ʧʨʝʜʤʝʪʽʚ ʰʢʽʣʴʥʦʛʦ ʢʫʨʩʫ, ʟʦʢʨʝʤʘ ʽ ʛʝʦʛʨʘʬʽʾ. 

ʆʩʦʙʣʠʚʦʾ ʫʚʘʛʠ, ʥʘ ʜʘʥʠʡ ʯʘʩ, ʫ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʽʡ ʨʦʙʦʪʽ ʟʘʢʣʘʜʽʚ 

ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʟʘʩʣʫʛʦʚʫʻ ʪʫʨʠʩʪʩʴʢʦ-ʢʨʘʻʟʥʘʚʯʘ ʜʽʷʣʴʥʽʩʪʴ, ʱʦ 

ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʦʩʚʽʪʥʽʭ, ʚʠʭʦʚʥʠʭ, ʨʦʟʚʠʚʘʣʴʥʠʭ, 

ʦʟʜʦʨʦʚʣʶʚʘʣʴʥʠʭ ʟʘʚʜʘʥʴ, ʟʘʚʜʘʥʴ ʩʦʮʽʘʣʽʟʘʮʽʾ, ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʟʚʽʣʣʷ [1]. 

ɿʥʘʯʥʠʡ ʚʥʝʩʦʢ ʫ ʨʦʟʚʠʪʦʢ ʪʫʨʠʩʪʩʴʢʦ-ʢʨʘʻʟʥʘʚʯʦʾ ʨʦʙʦʪʠ ʟʨʦʙʠʣʠ: 

ʇ. ʊʫʪʢʦʚʩʴʢʠʡ, ʉ. ʈʫʜʥʠʮʴʢʠʡ, ɼ. ʗʚʦʨʥʠʮʴʢʠʡ, ɸ. ʄʘʢʘʨʝʥʢʦ, ʂ. ʋʰʠʥʩʴʢʠʡ 

ʪʘ ʽʥ. ɿʥʘʯʝʥʥʷ ʪʫʨʠʩʪʩʴʢʦ-ʢʨʘʻʟʥʘʚʯʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʰʢʽʣʴʥʽʡ ʦʩʚʽʪʽ ʫ ʩʚʦʾʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʨʦʟʛʣʷʜʘʣʠ: ɺ. ʉʫʭʦʤʣʠʥʩʴʢʠʡ, ʄ. ɹʘʨʘʥʩʴʢʠʡ, ʉ. ʈʫʩʦʚʘ, ʄ. 

ʂʦʩʪʨʠʮʷ, ʄ. ʂʨʘʯʠʣʦ, ɺ. ʆʙʦʟʥʠʡ, ɹ. ʇʘʥʛʝʣʦʚ ʪʘ ʽʥʰ.̔ 

ʇʦʻʜʥʘʥʥʷ ʢʨʘʻʟʥʘʚʩʪʚʘ ʪʘ ʪʫʨʠʟʤʫ ï ʮʝ ʩʢʣʘʜʥʘ ʙʘʛʘʪʦʛʨʘʥʥʘ ʜʽʷʣʴʥʽʩʪʴ 

ʤʦʣʦʜʽ ʫ ʧʨʦʮʝʩʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʚʯʝʥʥʷ ʢʨʘʶ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʘʚʯʘʣʴʥʦʾ, ʧʦʰʫʢʦʚʦʾ, ʧʽʟʥʘʚʘʣʴʥʦʾ ʪʘ ʜʦʩʣʽʜʥʦʾ ʨʦʙʽʪ. ɺʦʥʘ ʻ ʥʘʡʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʧʽʟʥʘʥʥʷ ʫ ʧʨʦʮʝʩʽ ʛʝʦʛʨʘʬʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ [2, 3].  

ʊʫʨʠʩʪʩʴʢʦ-ʢʨʘʻʟʥʘʚʯʘ ʜʽʷʣʴʥʽʩʪʴ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʩʪʽʡʢʠʭ ʟʥʘʥʴ ʪʘ ʩʚʽʜʦʤʦʩʪʽ, ʨʦʟʚʠʪʢʫ ʪʚʦʨʯʠʭ ʟʜʽʙʥʦʩʪʝʡ ʪʘ 
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ʚʽʜʨʦʜʞʝʥʥʷ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʜʙʘʥʥʷ, ʨʦʟʰʠʨʝʥʥʷ ʩʚʽʪʦʛʣʷʜʫ ʪʘ ʫʩʚʽʜʦʤʣʝʥʥʷ 

ʨʦʣʽ ʩʫʩʧʽʣʴʩʪʚʘ ʫ ʟʙʝʨʝʞʝʥʥʽ ʜʦʚʢʽʣʣʷ. 

ʂʦʤʧʣʝʢʩʥʠʡ ʨʦʟʚʠʪʦʢ ʢʨʘʻʟʥʘʚʩʪʚʘ ʽ ʪʫʨʠʟʤʫ ʜʦʟʚʦʣʷʻ ʨʝʘʣʽʟʫʚʘʪʠ 

ʢʨʘʻʟʥʘʚʯʦ-ʦʟʜʦʨʦʚʯʠʡ ʥʘʧʨʷʤ ʽ ʚʧʣʠʚʘʻ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʟʜʦʨʦʚʦʛʦ ʩʧʦʩʦʙʫ 

ʞʠʪʪʷ ʪʘ ʚʠʩʦʢʠʭ ʤʦʨʘʣʴʥʠʭ ʷʢʦʩʪʝʡ ʣʶʜʠʥʠ ʽ ʷʢ ʥʘʩʣʽʜʦʢ ï ʩʧʨʠʷʻ ʟʘʣʫʯʝʥʥʶ 

ʤʦʣʦʜʽ ʜʦ ʘʢʪʠʚʥʠʭ ʬʽʟʠʯʥʠʭ ʜʽʡ, ʧʨʦʛʫʣʷʥʦʢ, ʧʦʾʟʜʦʢ, ʪʦʱʦ. ʂʨʽʤ ʪʦʛʦ, ʧʽʜ ʯʘʩ 

ʧʨʦʚʝʜʝʥʥʷ ʪʫʨʠʩʪʩʴʢʦ-ʢʨʘʻʟʥʘʚʯʠʭ ʧʦʜʦʨʦʞʝʡ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘʭʦʜʠ ʱʦʜʦ 

ʨʝʘʣʽʟʘʮʽʾ ʟʘʚʜʘʥʴ ʤʦʨʘʣʴʥʦ-ʚʠʭʦʚʥʦʛʦ, ʪʨʫʜʦʚʦʛʦ ʪʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ 

ʧʽʜʨʦʩʪʘʶʯʦʛʦ ʧʦʢʦʣʽʥʥʷ [2, 4].   

ɸʢʪʠʚʥʝ ʩʧʽʣʢʫʚʘʥʥʷ ʥʘ ʧʨʠʨʦʜʽ ʧʽʜ ʯʘʩ ʧʦʭʦʜʽʚ, ʩʧʽʣʴʥʝ ʚʠʨʽʰʝʥʥʷ 

ʧʦʩʪʘʚʣʝʥʠʭ ʢʝʨʽʚʥʠʢʦʤ ʛʨʫʧʠ ʟʘʚʜʘʥʴ ʟʘʙʝʟʧʝʯʫʻ ʨʦʟʚʠʪʦʢ ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ 

ʟʜʽʙʥʦʩʪʝʡ ʫʯʥʽʚ, ʜʦʟʚʦʣʷʻ ʢʨʘʱʝ ʧʽʟʥʘʪʠ ʩʝʙʝ ʪʘ ʦʪʦʯʫʶʯʠʭ. 

ʊʫʨʠʩʪʩʴʢʦ-ʢʨʘʻʟʥʘʚʯʘ ʜʽʷʣʴʥʽʩʪʴ, ʜʣʷ ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ, ʬʦʨʤʫʻ 

ʩʚʽʜʦʤʽʩʪʴ, ʧʦʚʘʛʫ ʜʦ ʢʫʣʴʪʫʨʠ, ʟʚʠʯʘʾʚ ʪʘ ʪʨʘʜʠʮʽʡ ʩʚʦʛʦ ʥʘʨʦʜʫ, ʘ ʪʘʢʦʞ 

ʚʠʦʢʨʝʤʣʶʻ ʣʶʜʠʥʫ-ʧʘʪʨʽʦʪʘ ʟ ʘʢʪʠʚʥʦʶ ʧʦʟʠʮʽʻʶ, ʷʢʠʡ ʜʽʻ ʟʛʽʜʥʦ ʟ ʤʦʨʘʣʴʥʦ-

ʝʪʠʯʥʠʤʠ ʧʨʠʥʮʠʧʘʤʠ ʽ ʟʜʘʪʥʠʡ ʧʨʠʡʤʘʪʠ ʚʽʜʧʦʚʽʜʘʣʴʥʽ ʨʽʰʝʥʥʷ, ʧʦʚʘʞʘʻ 

ʛʽʜʥʽʩʪʴ ʽ ʧʨʘʚʘ ʣʶʜʠʥʠ. 

ʄʘʻ ʤʽʩʮʝ ʽ ʬʘʢʪ ʟʥʘʯʥʦʛʦ ʚʧʣʠʚʫ ʧʨʠʨʦʜʠ ʥʘ ʤʦʨʘʣʴʥʝ ʽ ʬʽʟʠʯʥʝ 

ʚʠʭʦʚʘʥʥʷ ʫʯʥʽʚ. ɿʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʫʯʥʽʚ ʩʪʘʶʪʴ ʫʯʘʩʥʠʢʘʤʠ ʨʽʟʥʠʭ ʪʫʨʠʩʪʩʴʢʦ-

ʢʨʘʻʟʥʘʚʯʠʭ ʝʢʩʧʝʜʠʮʽʡ [5]. 

ʆʪʞʝ, ʘʥʘʣʽʟʫʶʯʠ ʚʠʱʝ ʩʢʘʟʘʥʝ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ, ʱʦ ʟʥʘʯʫʱʽʩʪʴ 

ʪʫʨʠʩʪʩʴʢʦ-ʢʨʘʻʟʥʘʚʯʦʾ ʧʽʜʛʦʪʦʚʢʠ ʜʣʷ ʪʫʨʠʩʪʽʚ-ʰʢʦʣʷʨʽʚ ʙʝʟʟʘʧʝʨʝʯʥʘ, ʘʜʞʝ 

ʚʦʥʘ ʥʝ ʪʽʣʴʢʠ ʜʦʧʦʤʘʛʘʻ ʾʤ ʢʨʘʱʝ ʟʘʩʚʦʾʪʠ ʰʢʽʣʴʥʫ ʧʨʦʛʨʘʤʫ, ʘʣʝ ʡ ʧʨʠʚʯʘʻ ʾʭ 

ʜʦ ʩʘʤʦʩʪʽʡʥʦʩʪʽ, ʪʚʦʨʝʥʥʽ ʩʝʙʝ ʷʢ ʦʩʦʙʠʩʪʦʩʪʽ, ʘ ʯʘʩʪʦ ʚʠʟʥʘʯʘʻ ʤʘʡʙʫʪʥʽʡ 

ʚʠʙʽʨ ʩʧʝʮʽʘʣʴʥʦʩʪʽ. ɹʘʛʘʪʦʛʨʘʥʥʽʩʪʴ ʨʽʟʥʠʭ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʩʧʽʣʢʫʚʘʥʥʷ ʫ 

ʧʨʦʮʝʩʽ ʨʽʟʥʠʭ ʬʦʨʤ ʪʫʨʠʩʪʩʴʢʦ-ʢʨʘʻʟʥʘʚʯʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʧʨʠʷʶʪʴ ʬʦʨʤʫʚʘʥʥʶ 

ʚ ʩʪʘʨʰʦʢʣʘʩʥʠʢʽʚ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʜʫʭʦʚʥʠʭ ʽʥʪʝʨʝʩʽʚ ʽ ʮʽʥʥʽʩʥʠʭ ʦʨʽʻʥʪʘʮʽʡ, 

ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ ʩʧʨʠʷʻ ʩʪʘʥʦʚʣʝʥʥʶ ʾʭ ʛʨʦʤʘʜʷʥʩʴʢʦʾ ʧʦʟʠʮʽʾ, ʧʦʟʠʪʠʚʥʦʛʦ 

ʩʪʘʚʣʝʥʥʷ ʜʦ ʛʨʦʤʘʜʷʥʩʴʢʦʛʦ ʦʙʦʚôʷʟʢʫ. 
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ARCHITECTURE  

 

ʉʋʏɸʉʅɯ ʇʆɿɸʐʂɯʃʔʅɯ ʆʉɺɯʊʅɯ ʆʉɽʈɽɼʂʀ 

 

ɺʘʩʠʣʴʯʝʥʢʦ ɼʘʨôʷ ʂʦʩʪʷʥʪʠʥʽʚʥʘ 

ʘʩʠʩʪʝʥʪ 

ʂʠʚʾʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʙʫʜʽʚʥʠʮʪʚʘ ʽ ʘʨʭʽʪʝʢʪʫʨʠ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʇʦʟʘʰʢʽʣʴʥʘ ʦʩʚʽʪʘ ʻ ʩʢʣʘʜʦʚʦʶ ʙʝʟʧʝʨʝʨʚʥʦʾ ʦʩʚʽʪʠ, ʦʩʚʽʪʠ 

ʚʧʨʦʜʦʚʞ ʚʩʴʦʛʦ ʞʠʪʪʷ. ɺʩʝʩʚʽʪʥʴʦʶ ʪʝʥʜʝʥʮʽʻʶ ʻ ʦʨʽʻʥʪʘʮʽʷ ʷʢ ʬʦʨʤʘʣʴʥʦʾ, 

ʪʘʢ ʽ ʥʝʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ ʥʘ ʟʜʦʙʫʪʪʷ ʚʠʭʦʚʘʥʮʷʤʠ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ ʪʘ 

ʚʤʽʥʴ. ɯʩʥʫʶʯʽ ʥʘʚʯʘʣʴʥʽ ʧʨʦʩʪʦʨʠ ʟʘʢʣʘʜʽʚ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʥʝ ʟʘʚʞʜʠ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʩʫʯʘʩʥʦʩʪʽ, ʧʦʩʪʘʻ ʧʦʪʨʝʙʘ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʰʣʷʭʽʚ ʾʭ 

ʦʩʫʯʘʩʥʝʥʥʷ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʈʦʟʛʣʷʥʫʪʠ ʩʚʽʪʦʚʽ ʪʝʥʜʝʥʮʽʾ ʫ ʬʦʨʤʫʚʘʥʥʽ ʩʫʯʘʩʥʠʭ 

ʦʩʚʽʪʥʽʭ ʦʩʝʨʝʜʢʽʚ, ʚʠʦʢʨʝʤʠʪʠ ʜʦʮʽʣʴʥʽ ʧʽʜʭʦʜʠ ʜʦ ʾʭ ʧʨʦʝʢʪʫʚʘʥʥʷ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʈʦʙʦʪʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʪʝʦʨʝʪʠʯʥʠʭ ʤʝʪʦʜʘʭ ʘʥʘʣʽʟʫ, 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʪʘ ʢʣʘʩʠʬʽʢʘʮʽʾ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʜʠʩʢʫʩʽʷ. ɯʩʥʫʶʯʽ ʦʩʚʽʪʥʽ ʧʨʦʩʪʦʨʠ ʚ ʋʢʨʘʾʥʽ ʟʜʝʙʽʣʴʰʦʛʦ 

ʻ ʨʦʟʨʘʭʦʚʘʥʠʤʠ ʥʘ ʧʨʦʚʝʜʝʥʥʷ ʟʘʥʷʪʴ ʫ ʬʨʦʥʪʘʣʴʥʽʡ, ʪʨʘʜʠʮʽʡʥʽʡ ʬʦʨʤʽ, 

ʙʘʟʫʶʪʴʩʷ ʥʘ ʩʫʙôʻʢʪ-ʦʙôʻʢʪʥʠʭ ʚʽʜʥʦʩʠʥʘʭ ʤʽʞ ʚʠʢʣʘʜʘʯʝʤ ʪʘ ʫʯʥʷʤʠ. ʉʫʯʘʩʥʽ 

ʦʩʚʽʪʥʽ ʧʨʦʩʪʦʨʠ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢʠʭ ʚʩʝ ʥʘʙʫʚʘʻ ʧʦʧʫʣʷʨʥʦʩʪʽ, ʧʨʦʝʢʪʫʶʪʴʩʷ 

ʜʣʷ ʫʤʦʞʣʠʚʣʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʦʜʝʣʝʡ, ʩʮʝʥʘʨʽʾʚ ʜʽʷʣʴʥʦʩʪʽ, ʙʘʟʫʶʪʴʩʷ ʥʘ 

ʩʫʙôʻʢʪ-ʩʫʙôʻʢʪʥʽʡ ʤʦʜʝʣʽ ʚʽʜʥʦʩʠʥ, ʪʦʙʪʦ ʥʘ ʩʪʠʤʫʣʶʚʘʥʥʽ ʪʘʢʠʭ ʬʦʨʤ ʨʦʙʦʪʠ 

ʷʢ ʜʠʩʢʫʩʽʷ, ʦʙʛʦʚʦʨʝʥʥʷ, ʩʪʠʤʫʣʶʚʘʥʥʷ ʜʦ ʩʧʽʚʧʨʘʮʽ ʫʯʥʽʚ ʽʟ ʦʜʥʽʻʾ ʥʘʚʯʘʣʴʥʦʾ 

ʛʨʫʧʠ ʪʘ ʥʘʣʘʛʦʜʞʝʥʥʷ ʩʧʽʚʧʨʘʮʽ ʤʽʞ ʜʝʢʽʣʴʢʦʤʘ ʥʘʚʯʘʣʴʥʠʤʠ ʛʨʫʧʘʤʠ, 

ʧʨʦʚʝʜʝʥʥʷ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʟʘʥʷʪʴ.  

ɿʘʢʣʘʜʠ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʥʘʜʘʥʥʷ ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ ʟʘ 
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ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʥʘʧʨʷʤʘʤʠ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʧʨʦʬʽʣʷʤʠ ʨʦʙʦʪʠ ʜʠʪʷʯʦʤʫ 

ʥʘʩʝʣʝʥʥʶ. ʇʨʦʝʢʪʫʚʘʥʥʷ ʦʩʚʽʪʥʽʭ ʦʩʝʨʝʜʢʽʚ ʜʣʷ ʜʽʪʝʡ ʤʘʻ ʩʚʦʶ ʩʧʝʮʠʬʽʢʫ, 

ʧʦʪʨʝʙʫʻ ʚʨʘʭʫʚʘʥʥʷ ʝʨʛʦʥʦʤʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʢʘʪʝʛʦʨʽʡ ʜʽʪʝʡ (ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʝʨʛʦʥʦʤʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʽʪʝʡ ʨʽʟʥʦʛʦ ʚʽʢʫ ʚʠʜʽʣʷʶʪʴʩʷ 

çʨʦʩʪʦʚʽ ʛʨʫʧʠè ʤʝʙʣʽʚ, ʱʦ ʢʦʨʝʛʫʶʪʴ ʚʽʜʧʦʚʽʜʥʽ ʧʦʢʘʟʥʠʢʠ ʚʠʩʦʪʠ ʩʪʽʣʴʮʽʚ, 

ʩʪʦʣʽʚ, ʽʥʰʦʛʦ ʦʙʣʘʜʥʘʥʥʷ), ʧʽʜʚʠʱʝʥʦʾ ʫʚʘʛʠ ʜʦ ʝʢʦʣʦʛʽʯʥʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʜʦ 

ʜʦʪʨʠʤʘʥʥʷ ʥʘʣʝʞʥʠʭ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʭ ʚʠʤʦʛ ʫ ʥʘʚʯʘʣʴʥʠʭ ʧʨʠʤʽʱʝʥʥʷʭ. 

ʄʦʞʣʠʚʝ ʧʨʦʝʢʪʫʚʘʥʥʷ ʦʩʚʽʪʥʽʭ ʦʩʝʨʝʜʢʽʚ ʽʟ ʩʪʚʦʨʝʥʥʷʤ ʦʢʨʝʤʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʟʦʥ ʜʣʷ ʜʽʪʝʡ ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ, ʤʦʣʦʜʰʦʛʦ, ʩʝʨʝʜʥʴʦʛʦ ʪʘ ʩʪʘʨʰʦʛʦ ʰʢʽʣʴʥʦʛʦ 

ʚʽʢʫ, ʜʣʷ ʶʥʘʮʪʚʘ, ʽʥʰʠʤ ʚʘʨʽʘʥʪʦʤ ʻ ʩʪʚʦʨʝʥʥʷ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʟʘ ʨʘʭʫʥʦʢ ʟʤʽʥʶʚʘʥʦʛʦ ʧʦ ʚʠʩʦʪʽ ʦʙʣʘʜʥʘʥʥʷ ʙʫʜʝ ʟʜʘʪʥʝ 

ʟʘʜʦʚʦʣʴʥʠʪʠ ʧʦʪʨʝʙʠ ʜʝʢʽʣʴʢʦʭ ʚʽʢʦʚʠʭ ʛʨʫʧ ʽʟ ʨʽʟʥʠʤʠ ʝʨʛʦʥʦʤʽʯʥʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ. ʇʦʜʽʙʥʠʡ ʧʽʜʭʽʜ ʚʽʜʢʨʠʚʘʻ ʱʝ ʦʜʥʫ ʤʦʞʣʠʚʽʩʪʴ: ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʟʘʢʣʘʜʽʚ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʫ ʾʭ ʥʝʨʦʙʦʯʽ ʛʦʜʠʥʠ ʷʢ ʦʩʚʽʪʥʽʭ ʦʩʝʨʝʜʢʽʚ ʜʣʷ 

ʜʦʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʥʷ (ʷʢ ʟʘʢʣʘʜʽʚ ʥʝʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ). 

ʌʫʥʢʮʽʦʥʘʣʴʥʝ ʟʦʥʫʚʘʥʥʷ ʩʫʯʘʩʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʦʩʝʨʝʜʢʫ ʜʣʷ 

ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʦʻʜʥʘʥʥʽ ʫ ʚʽʨʥʠʭ ʧʨʦʧʦʨʮʽʷʭ ʟʦʥ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʨʦʙʦʪʠ (ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʘ ʬʦʨʤʘ ʥʘʚʯʘʥʥʷ), ʟʦʥ ʛʨʫʧʦʚʦʾ ʨʦʙʦʪʠ 

(ʛʨʫʧʦʚʘ ʬʦʨʤʘ ʥʘʚʯʘʥʥʷ) ʪʘ ʛʨʦʤʘʜʩʴʢʠʭ ʦʩʚʽʪʥʽʭ ʟʦʥ (ʩʧʽʣʴʥʘ ʬʦʨʤʘ 

ʥʘʚʯʘʥʥʷ). ɿʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʙʽʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʧʝʨʝʩʪʘʥʦʚʦʢ 

ʤʦʞʣʠʚʝ ʩʪʚʦʨʝʥʥʷ ʫ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʩʪʦʨʽ ʽʟ ʧʝʚʥʦʛʦ ʥʘʙʦʨʫ ʝʣʝʤʝʥʪʽʚ (ʚ 

ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʨʦʙʦʯʠʭ/ʥʘʚʯʘʣʴʥʠʭ ʤʽʩʪ) ʟʦʥ ʚʩʽʭ ʪʨʴʦʭ ʚʠʜʽʚ: ʜʣʷ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ, ʛʨʫʧʦʚʦʾ ʪʘ ʩʧʽʣʴʥʦʾ ʬʦʨʤ ʥʘʚʯʘʥʥʷ. ʋ ʚʠʧʘʜʢʫ ʬʦʨʤʫʚʘʥʥʷ 

ʧʨʦʩʪʦʨʫ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʤʦʙʽʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʚʘʞʣʠʚʠʤ ʻ 

ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʧʦʨʮʽʡ ʪʘ ʢʽʣʴʢʦʩʪʽ ʤʽʩʮʴ ʜʣʷ ʢʦʞʥʦʾ ʽʟ ʬʦʨʤ ʥʘʚʯʘʥʥʷ, ʱʦ ʙʫʜʝ 

ʟʘʪʨʝʙʫʚʘʥʠʤ ʩʘʤʝ ʜʣʷ ʜʘʥʦʛʦ ʧʨʦʩʪʦʨʫ (ʟʘʣʴʥʽ ʧʨʦʩʪʦʨʠ ʽʩʥʫʶʯʠʭ ʟʘʢʣʘʜʽʚ ʥʝ 

ʟʘʚʞʜʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʝʬʝʢʪʠʚʥʦ, ʧʨʦʪʝ ʧʦʪʨʝʙʫʶʪʴ ʚʝʣʠʢʠʭ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʪʨʘʪ). 

ɺʠʩʥʦʚʢʠ. ʉʫʯʘʩʥʽ ʧʦʟʘʰʢʽʣʴʥʽ ʦʩʚʽʪʥʽ ʦʩʝʨʝʜʢʠ ʧʦʢʣʠʢʘʥʽ ʜʦʧʦʤʦʛʪʠ ʫ 

ʚʠʨʽʰʝʥʥʽ ʧʠʪʘʥʥʷ ʥʘʜʘʥʥʷ ʥʘʩʝʣʝʥʥʶ ʷʢʽʩʥʠʭ ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ, ʱʦ ʤʘʶʪʴ 
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ʧʨʘʢʪʠʯʥʝ ʩʧʨʷʤʫʚʘʥʥʷ. ʉʫʯʘʩʥʽ ʦʩʚʽʪʥʽ ʤʝʪʦʜʠʢʠ ʙʘʟʫʶʪʴʩʷ ʥʘ ʩʫʙôʻʢʪ-

ʩʫʙôʻʢʪʥʠʭ ʚʽʜʥʦʩʠʥʘʭ, ʜʦʮʽʣʴʥʠʤ ʻ ʧʨʦʝʢʪʫʚʘʥʥʷ ʤʦʙʽʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, 

ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʜʝʢʽʣʴʢʦʭ ʚʽʢʦʚʠʭ ʛʨʫʧ ʢʦʨʠʩʪʫʚʘʯʽʚ, 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʧʦʜʽʣ ʥʘʚʯʘʣʴʥʠʭ ʟʦʥ ʥʘ ʧʽʜ-ʟʦʥʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ, ʛʨʫʧʦʚʦʾ ʪʘ 

ʛʨʦʤʘʜʩʴʢʦʾ ʥʘʚʯʘʣʴʥʦʾ ʨʦʙʦʪʠ. 
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ʆʉʆɹʃʀɺʆʉʊɯ ʌʆʈʄʋɺɸʅʅʗ ʂʆʄʌʆʈʊʅʆɻʆ ʉɽʈɽɼʆɺʀʑɸ ɼʃʗ 

ɼɯʊɽʁ ɺ ɿʆʅɯ ɺʇʃʀɺʋ ʄɸʃʆɰ ʇɯɺɼɽʅʅʆɰ ɿɸʃɯɿʅʀʎɯ 

 

ʋʩʘʯʦʚʘ ʆʣʝʥʘ ʖʨʽʾʚʥʘ 

ʂʘʥʜ. ʘʨʭ. ʜʦʮ. ʢʘʬ. ʆɸʇ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʤʽʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʽʤʝʥʽ ʆ. ʄ. ɹʝʢʝʪʦʚʘ 

 

ɺʚʝʜʝʥʥʷ. ʇʦʢʣʘʜʝʥʘ ʢʦʥʮʝʧʮʽʷ ʩʪʚʦʨʝʥʥʷ ʨʝʢʨʝʘʮʽʡʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʪʠʧʫ çʄʽʥʽ-ɼʽʩʥʝʡʣʝʥʜè ʙʽʣʷ ʢʽʥʮʝʚʦʾ ʩʪʘʥʮʽʾ ʄʘʣʦʾ ʇʽʚʜʝʥʥʦʾ ʟʘʣʽʟʥʠʮʽ ʚ 

ʣʽʩʦʧʘʨʢʫ çʉʦʢʦʣʴʥʠʢʠ-ʇʦʤʽʨʢʠè. ɼʘʥʦ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʬʦʨʤʫʚʘʥʥʷ ʡʦʛʦ 

ʧʣʘʥʫʚʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʽʦʨʠʪʝʪʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ ʜʽʪʝʡ, ʷʢʽ 

ʚʽʜʚʽʜʫʶʪʴ ʜʠʪʷʯʫ ʜʦʨʦʛʫ. 

ʇʨʦʙʣʝʤʘ ʦʨʛʘʥʽʟʘʮʽʾ ʚʽʜʧʦʯʠʥʢʫ ʜʽʪʝʡ ʚ ʤʽʩʪʘʭ ʋʢʨʘʾʥʠ ʻ ʦʜʥʽʻʶ ʟ 

ʘʢʪʫʘʣʴʥʠʭ ʫ ʟʚôʷʟʢʫ ʟ ʥʦʚʠʤʠ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʤʠ ʫʤʦʚʘʤʠ ʨʦʟʚʠʪʢʫ 

ʜʝʨʞʘʚʠ. ʉʪʚʦʨʝʥʘ ʚ ʢʽʥʮʽ ʍʍ ʩʪʦʣʽʪʪʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʦʨʛʘʥʽʟʘʮʽʾ ʜʠʪʷʯʦʛʦ 

ʚʽʜʧʦʯʠʥʢʫ ʚ ʤʽʩʪʘʭ ʬʘʢʪʠʯʥʦ ʟʨʫʡʥʦʚʘʥʘ ʽ ʥʝ ʬʫʥʢʮʽʦʥʫʻ. 

ɺ ʜʘʥʠʡ ʯʘʩ ʚʠʥʠʢʣʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʾ ʢʦʤʬʦʨʪʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʜʣʷ ʜʽʪʝʡ ʟ ʚʠʷʚʣʝʥʥʷʤ ʽʩʥʫʶʯʦʛʦ ʨʝʢʨʝʘʮʽʡʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ. ʊʘʢʠʤ 

ʨʝʢʨʝʘʮʽʡʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ ʚʦʣʦʜʽʶʪʴ ʜʠʪʷʯʽ ʟʘʣʽʟʥʽ ʜʦʨʦʛʠ, ʱʦ ʬʫʥʢʮʽʦʥʫʶʪʴ ʫ 

ʙʘʛʘʪʴʦʭ ʤʽʩʪʘʭ ʋʢʨʘʾʥʠ. ɰʭ ʚʽʜʦʤʯʘ ʧʨʠʥʘʣʝʞʥʽʩʪʴ ʜʦʟʚʦʣʷʻ ʾʤ ʫʩʧʽʰʥʦ 

ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʚ ʫʤʦʚʘʭ ʨʠʥʢʦʚʦʾ ʝʢʦʥʦʤʽʢʠ, ʘʣʝ ʦʨʛʘʥʽʟʘʮʽʷ ʚʽʜʧʦʯʠʥʢʫ ʜʽʪʝʡ ʚ 

ʟʦʥʽ ʚʧʣʠʚʫ ʜʠʪʷʯʠʭ ʟʘʣʽʟʥʠʮʴ ʧʦʚʠʥʥʘ ʙʫʪʠ  ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʶ. ɺ ʩʚʷʪʠ ʟ ʮʠʤ, 

ʥʝʦʙʭʽʜʥʠʡ ʧʦʰʫʢ ʥʦʚʠʭ ʧʨʠʡʦʤʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ʨʝʢʨʝʘʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ 

ʜʽʪʝʡ. ɸʥʘʣʽʟ ʨʦʙʽʪ ʟ ʜʘʥʦʾ ʧʨʦʙʣʝʤʘʪʠʢʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʬʦʨʤʫʚʘʥʥʶ 

ʨʝʢʨʝʘʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʜʽʪʝʡ ʧʨʠʜʽʣʷʣʠ ʫʚʘʛʫ ʷʢ ʘʨʭʽʪʝʢʪʦʨʠ-ʪʝʦʨʝʪʠʢʠ, 

ʪʘʢ ʽ ʧʨʘʢʪʠʢʠ. ɺ ʙʽʣʴʰʦʩʪʽ ʨʦʙʽʪ ʧʨʝʚʘʣʶʻ ʣʘʥʜʰʘʬʪʥʠʡ ʘʩʧʝʢʪ ʦʙ'ʻʢʪʽʚ 

ʨʝʢʨʝʘʮʽʾ. 

ʄʝʪʘ. ʄʝʪʦʶ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ - ʜʘʪʠ ʧʨʦʧʦʟʠʮʽʾ ʱʦʜʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʬʦʨʤʫʚʘʥʥʷ ʨʝʢʨʝʘʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʜʽʪʝʡ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ʄʘʣʦʾ ʇʽʚʜʝʥʥʦʾ 

ʟʘʣʽʟʥʠʮʽ. 
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ʄʘʣʘ ʇʽʚʜʝʥʥʘ ʟʘʣʽʟʥʠʮʷ ʚʠʢʦʥʫʻ ʥʝ ʪʽʣʴʢʠ ʥʘʚʯʘʣʴʥʫ ʬʫʥʢʮʽʶ, ʘʣʝ ʽ 

ʨʝʢʨʝʘʮʽʡʥʫ. ɰʾ ʧʘʩʘʞʠʨʘʤʠ ʷʚʣʷʶʪʴʩʷ ʜʽʪʠ ʚʩʽʭ ʚʽʢʦʚʠʭ ʛʨʫʧ, ʘ ʪʘʢʦʞ ʜʦʨʦʩʣʠʭ. 

ɰʭ ʚʽʜʧʦʯʠʥʦʢ ʤʽʛ ʙʠ ʙʫʪʠ ʙʽʣʴʰ ʮʽʢʘʚʠʤ ʽ ʥʘʩʠʯʝʥʠʤ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ 

ʟʜʽʡʩʥʠʪʠ ʨʝʢʦʥʩʪʨʫʢʮʽʶ ʄʘʣʦʾ ʇʽʚʜʝʥʥʦʾ ʟʘʣʽʟʥʠʮʽ. ʆʩʦʙʣʠʚʦ ʧʨʠʚʘʙʣʠʚʦʶ 

ʄʘʣʘ ʇʽʚʜʝʥʥʘ ʟʘʣʽʟʥʠʮʷ ʤʦʞʝ ʩʪʘʪʠ, ʷʢʱʦ ʥʘ ʪʝʨʠʪʦʨʽʾ ʾʾ ʢʽʥʮʝʚʦʾ ʩʪʘʥʮʽʾ 

çʃʽʩʦʧʘʨʢè ʨʦʟʤʽʩʪʠʪʠ ʨʝʢʨʝʘʮʽʡʥʠʡ ʢʦʤʧʣʝʢʩ ʪʠʧʫ çʄʽʥʽ-ɼʽʩʥʝʡʣʝʥʜè. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɺʠʭʦʜʷʯʠ ʟ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ, ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ 

ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ: 

1. ɺʠʷʚʠʪʠ ʧʨʽʦʨʠʪʝʪʥʠʡ ʚʽʢʦʚʠʡ ʢʦʥʪʠʥʛʝʥʪ ʚʽʜʚʽʜʫʚʘʯʽʚ ʄʘʣʦʾ 

ʇʽʚʜʝʥʥʦʾ ʟʘʣʽʟʥʠʮʽ. 

2. ʈʦʟʨʦʙʠʪʠ ʢʦʥʮʝʧʮʽʶ ʩʪʚʦʨʝʥʥʷ ʨʝʢʨʝʘʮʽʡʥʦʛʦ ʢʦʤʧʣʝʢʩʫ çʄʽʥʽ-

ɼʽʩʥʝʡʣʝʥʜè ʚ ʟʦʥʽ ʚʧʣʠʚʫ ʄʘʣʦʾ ʇʽʚʜʝʥʥʦʾ ʟʘʣʽʟʥʠʮʽ ʟ ʨʝʘʣʴʥʠʤʠ ʧʨʦʝʢʪʥʠʤʠ 

ʧʨʦʧʦʟʠʮʽʷʤʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ ʽ 

ʚʠʷʚʣʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʦʨʤʫʚʘʥʥʷ ʨʝʢʨʝʘʮʽʡʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚ ʣʽʩʦʧʘʨʢʫ 

çʉʦʢʦʣʴʥʠʢʠ-ʇʦʤʽʨʢʠè ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʩʧʝʮʽʘʣʴʥʘ ʘʥʢʝʪʘ ʦʧʠʪʫʚʘʥʥʷ 

ʚʽʜʚʽʜʫʚʘʯʽʚ ʄʘʣʦʾ ʇʽʚʜʝʥʥʦʾ ʟʘʣʽʟʥʠʮʽ. 

ɺ ʘʥʢʝʪʽ ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʪʨʘʜʠʮʽʡʥʝ ʚʠʜʽʣʝʥʥʷ ʧʝʨʽʦʜʽʚ ʜʠʪʠʥʩʪʚʘ, ʘ 

ʩʘʤʝ: ʷʩʝʣʴʥʠʡ ʚʽʢ - 1-3 ʨʦʢʠ; ʜʦʰʢʽʣʴʥʠʡ ʚʽʢ - 3-7 ʨʦʢʽʚ; ʤʦʣʦʜʰʽ ʰʢʦʣʷʨʽ-7-11 

ʨʦʢʽʚ; ʩʪʘʨʰʽ ʰʢʦʣʷʨʽ-11-15 ʨʦʢʽʚ; ʧʽʜʣʽʪʢʠ - 15-17 ʨʦʢʽʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʩʦʮʽʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʷʚʣʝʥʦ ʧʨʽʦʨʠʪʝʪʥʽ ʚʽʢʦʚʽ 

ʛʨʫʧʠ ʜʽʪʝʡ. ʎʝ ʚʽʢ 3-7 ʨʦʢʽʚ ʽ 7-11 ʨʦʢʽʚ. ʊʦʤʫ ʜʠʪʷʯʠʡ ʨʝʢʨʝʘʮʽʡʥʠʡ ʢʦʤʧʣʝʢʩ 

ʧʦʚʠʥʝʥ ʦʙʦʚ'ʷʟʢʦʚʦ ʚʢʣʶʯʘʪʠ ʟʦʥʠ ʜʣʷ ʜʽʪʝʡ ʮʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ. ʂʨʽʤ ʪʦʛʦ, 

ʘʥʢʝʪʘ ʚʢʣʶʯʘʣʘ ʧʠʪʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʨʘʜʽʫʩ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʜʠʪʷʯʦʾ 

ʟʘʣʽʟʥʠʮʽ. ʆʩʢʽʣʴʢʠ ʜʠʪʷʯʘ ʟʘʣʽʟʥʠʮʷ ʨʦʟʪʘʰʦʚʘʥʘ ʚ ʣʽʩʦʧʘʨʢʫ, ʪʦ ʧʨʠ 

ʬʦʨʤʫʚʘʥʥʽ ʨʝʢʨʝʘʮʽʡʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʩʧʝʮʠʬʽʢʫ 

ʦʨʛʘʥʽʟʘʮʽʾ ʢʦʤʬʦʨʪʥʦʛʦ ʚʽʜʧʦʯʠʥʢʫ ʜʽʪʝʡ ʚ ʧʨʠʨʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

ʆʩʥʦʚʥʝ ʟʘʚʜʘʥʥʷ ʚʽʜʧʦʯʠʥʢʫ ʜʽʪʝʡ ʚ ʧʨʠʨʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ - ʮʝ, ʧʝʨʰ 

ʟʘ ʚʩʝ, ʩʪʚʦʨʝʥʥʷ ʩʧʨʠʷʪʣʠʚʠʭ ʤʽʢʨʦʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʢʪʠʚʥʦʛʦ 

ʢʦʥʪʘʢʪʫ ʟ ʧʨʠʨʦʜʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʦʨʛʘʥʽʟʘʮʽʷ ʨʝʢʨʝʘʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟ 



376 

ʨʦʟʚʘʞʘʣʴʥʦʶ, ʦʟʜʦʨʦʚʯʦʾ ʪʘ ʚʠʭʦʚʥʦʾ ʬʫʥʢʮʽʾ. 

ʊʦʤʫ ʧʨʠ ʘʨʭʽʪʝʢʪʫʨʥʦ-ʭʫʜʦʞʥʴʦʤʫ ʬʦʨʤʫʚʘʥʥʽ ʜʠʪʷʯʦʛʦ 

ʨʝʢʨʝʘʮʽʡʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ: 

- ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʧʨʦʻʢʪʫʚʘʥʥʷ; 

- ʚʨʘʭʫʚʘʥʥʷ ʚʽʢʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʟʚʠʪʢʫ ʜʽʪʝʡ; 

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʦʧʣʘʩʪʠʢʠ, ʚʦʜʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʦʟʝʣʝʥʝʥʥʷ ʜʣʷ 

ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʚʽʜʧʦʯʠʥʢʫ ʚʩʽʭ ʚʽʢʦʚʠʭ ʛʨʫʧ ʜʽʪʝʡ; 

- ʦʨʠʛʽʥʘʣʴʥʽʩʪʴ, ʭʫʜʦʞʥʶ ʦʙʨʘʟʥʽʩʪʴ ʨʽʰʝʥʥʷ ʜʠʪʷʯʠʭ ʪʝʤʘʪʠʯʥʠʭ ʟʦʥ; 

- ʤʘʢʩʠʤʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʦʙʨʘʞʘʣʴʥʦ-ʚʠʨʘʞʘʣʴʥʠʭ ʟʘʩʦʙʽʚ 

ʦʬʦʨʤʣʝʥʥʷ; 

- ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʦʟʝʣʝʥʝʥʥʷʤ ʜʣʷ ʮʽʣʦʨʽʯʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʨʠʪʦʨʽʾ; 

- ʩʪʚʦʨʝʥʥʷ ʟʦʥ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʦʟʝʣʝʥʝʥʥʷ ʽ ʮʚʽʪʽʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʦʣʷʥ, ʛʘʣʷʚʠʥ, ʘʣʴʧʽʥʘʨʽʾʚ, ʨʦʢʘʨʽʾʚ ʪʘ ʽʥ.; 

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʚʽʪʣʦʢʦʣʽʨʥʠʭ ʝʬʝʢʪʽʚ ʚ ʦʬʦʨʤʣʝʥʥʽ ʪʝʤʘʪʠʯʥʠʭ ʟʦʥ, 

ʚʭʦʜʫ, ʢʣʫʤʙ, ʢʨʦʥ ʜʝʨʝʚ ʽ ʯʘʛʘʨʥʠʢʽʚ; 

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʮʽʦʥʘʣʴʥʠʭ ʤʦʪʠʚʽʚ ʧʨʠ ʦʬʦʨʤʣʝʥʥʽ ʨʝʢʨʝʘʮʽʡʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ; 

- ʚʢʣʶʯʝʥʥʷ ʚ ʦʬʦʨʤʣʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʢʦʤʧʣʝʢʩʫ ʩʢʫʣʴʧʪʫʨ (ʧʘʨʢʦʚʘ,  

ʘʥʽʤʘʣʽʩʪʠʢʘ); 

- ʪʝʭʥʽʯʥʝ ʦʩʥʘʱʝʥʥʷ ʪʝʨʠʪʦʨʽʾ (ʨʦʟʩʽʶʚʘʥʥʷ ʽ ʩʧʨʷʤʦʚʘʥʝ ʦʩʚʽʪʣʝʥʥʷ, 

ʤʫʟʠʯʥʠʡ ʩʫʧʨʦʚʽʜ ʟʘʥʷʪʴ ʜʽʪʝʡ ʥʘ ʩʚʽʞʦʤʫ ʧʦʚʽʪʨʽ, ʩʚʷʪ ʽ ʨʦʟʚʘʛ ʪʘ ʽʥ.); 

ʅʘʡʙʽʣʴʰʫ ʫʚʘʛʫ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʨʝʢʨʝʘʮʽʡʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʩʣʽʜ 

ʧʨʠʜʽʣʠʪʠ ʡʦʛʦ ʦʙʣʘʜʥʘʥʥʶ. 

ɺʽʜʦʤʦ, ʱʦ ʜʽʪʠ ʥʘʡʙʽʣʴʰ ʩʧʨʠʡʥʷʪʣʠʚʽ ʜʦ ʚʧʣʠʚʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. ʇʨʦʩʪʽʨ, ʰʪʫʯʥʦ ʩʪʚʦʨʝʥʠʡ ʜʣʷ ʜʽʪʝʡ, ʤʦʞʝ ʚ ʦʜʥʦʤʫ ʚʠʧʘʜʢʫ ʙʫʪʠ 

ʩʪʠʤʫʣʦʤ ʜʣʷ ʾʭ ʨʦʟʚʠʪʢʫ, ʚ ʽʥʰʦʤʫ ï ʬʽʟʠʯʥʦʶ ʧʝʨʝʰʢʦʜʦʶ ʜʣʷ ʧʨʦʷʚʫ 

ʪʚʦʨʯʦʾ ʬʘʥʪʘʟʽʾ, ʽʥʜʠʚʽʜʫʘʣʴʥʦʩʪʽ, ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥʠ 

ʜʽʪʝʡ ʚ ʢʦʣʝʢʪʠʚʽ. 

ʈʦʟʨʦʙʣʷʶʯʠ ʩʝʨʝʜʫ ʜʣʷ ʜʽʪʝʡ, ʧʦʪʨʽʙʥʦ ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʩʧʠʨʘʪʠʩʷ ʥʘ 
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ʧʝʜʘʛʦʛʽʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ, ʚʨʘʭʦʚʫʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʚʽʢʦʚʦʛʦ ʨʦʟʚʠʪʢʫ ʜʽʪʝʡ. 

ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʠʪʴ ʩʪʚʦʨʠʪʠ ʮʽʣʽʩʥʫ ʧʨʦʩʪʦʨʦʚʫ ʩʠʩʪʝʤʫ, ʱʦ ʚʢʣʶʯʘʻ 

ʽʥʪʝʛʨʦʚʘʥʽ ʝʣʝʤʝʥʪʠ ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʪʘ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʋ ʟʚ'ʷʟʢʫ ʟ 

ʮʠʤ ʽʛʨʦʚʝ ʦʙʣʘʜʥʘʥʥʷ ʧʦʚʠʥʥʦ ʚʽʜʧʦʚʽʜʘʪʠ ʧʨʘʛʥʝʥʥʶ ʜʠʪʠʥʠ ʜʦ ʘʜʝʢʚʘʪʥʦʾ 

ʪʚʦʨʯʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʩʧʨʠʷʪʠ ʨʦʟʰʠʨʝʥʥʶ ʢʨʫʛʦʟʦʨʫ, ʨʦʟʫʤʦʚʦʤʫ ʽ ʬʽʟʠʯʥʦʤʫ 

ʨʦʟʚʠʪʢʫ. ʉʪʽʡʢʦʶ ʪʝʥʜʝʥʮʽʻʶ ʚ ʧʨʦʝʢʪʫʚʘʥʥʽ ʜʠʪʷʯʦʛʦ ʽʛʨʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 

ʚʚʘʞʘʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʦʦʤʦʨʬʥʠʭ ʽ ʙʽʦʤʦʨʬʥʠʭ ʤʦʪʠʚʽʚ. ʉʧʨʦʙʠ ʩʪʚʦʨʠʪʠ 

ʭʫʜʦʞʥʽʡ ʦʙʨʘʟ ʽʛʨʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʨʦʷʚʣʷʶʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʚ ʟʚʝʨʥʝʥʥʽ ʜʦ 

ʟʦʦʤʦʨʬʥʠʭ ʪʘ ʙʽʦʤʦʨʬʥʠʭ ʤʦʪʠʚʽʚ, ʘ ʡ ʚ ʽʥʰʠʭ ʧʨʠʡʦʤʘʭ - ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʩʶʞʝʪʽʚ ʜʠʪʷʯʠʭ ʢʘʟʦʢ, ʛʝʨʦʾʚ ʧʨʠʛʦʜʥʠʮʴʢʦʾ ʣʽʪʝʨʘʪʫʨʠ, ʪʦʙʪʦ ʚ ʟʘʣʫʯʝʥʥʽ 

ʫʣʶʙʣʝʥʠʭ ʜʽʪʴʤʠ ʦʙʨʘʟʽʚ. 

ʌʦʨʤʠ ʽ ʤʘʪʝʨʽʘʣʠ ʧʦʚʠʥʥʽ ʦʨʛʘʥʽʯʥʦ ʧʦʻʜʥʫʚʘʪʠʩʷ ʟ ʧʨʠʨʦʜʥʠʤ 

ʩʝʨʝʜʦʚʠʱʝʤ. ʉʪʚʦʨʝʥʥʷ çʄʽʥʽ-ɼʽʩʥʝʡʣʝʥʜʫè ʙʽʣʷ ʢʽʥʮʝʚʦʾ ʩʪʘʥʮʽʾ ʄʘʣʦʾ 

ʇʽʚʜʝʥʥʦʾ ʟʘʣʽʟʥʠʮʽ ʧʝʨʝʜʙʘʯʝʥʦ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʢʣʘʜʝʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʬʦʨʤʫʚʘʥʥʷ ʨʝʢʨʝʘʮʽʡʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʚ ʧʨʠʨʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʆʜʥʠʤ ʟ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʷʢʦʩʪʝʡ ʧʨʦʧʦʥʦʚʘʥʦʛʦ ʨʝʢʨʝʘʮʽʡʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʻ ʡʦʛʦ 

ʧʦʣʽʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ, ʪʦʙʪʦ ʟʜʘʪʥʽʩʪʴ ʟʘʜʦʚʦʣʴʥʷʪʠ ʨʽʟʥʠʤ ʽʛʨʦʚʠʤ ʧʦʪʨʝʙʘʤ 

ʜʽʪʝʡ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʾʭ ʚʽʢʦʚʦʛʦ ʨʦʟʚʠʪʢʫ. ʇʨʦʝʢʪʦʚʘʥʠʡ ʜʠʪʷʯʠʡ ʨʝʢʨʝʘʮʽʡʥʠʡ 

ʢʦʤʧʣʝʢʩ ʷʚʣʷʻ ʩʦʙʦʶ ʢʦʤʧʘʢʪʥʠʡ ʨʝʢʨʝʘʮʽʡʥʠʡ ʧʨʦʩʪʽʨ ʟ ʯʽʪʢʦʶ 

ʧʣʘʥʫʚʘʣʴʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʠʤ ʨʝʢʨʝʘʮʽʡʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ. 

ɺʠʩʥʦʚʢʠ. ʋ ʚʠʩʥʦʚʢʫ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʣʽʜ ʩʬʦʨʤʫʣʶʚʘʪʠ 

ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ: 

1. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʽʦʨʠʪʝʪʥʠʤʠ ʚʽʢʦʚʠʤʠ ʛʨʫʧʘʤʠ ʜʽʪʝʡ, ʷʢʽ 

ʚʽʜʚʽʜʫʶʪʴ ʄʘʣʫ ʇʽʚʜʝʥʥʫ ʟʘʣʽʟʥʠʮʶ, ʻ ʜʦʰʢʽʣʴʥʷʪʘʤʠ - (3-7 ʨʦʢʽʚ) ʽ ʤʦʣʦʜʰʽ 

ʰʢʦʣʷʨʽ (7-11 ʨʦʢʽʚ). ɺʠʤʦʛʠ ʜʦ ʘʨʭʽʪʝʢʪʫʨʥʦ-ʣʘʥʜʰʘʬʪʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ 

ʢʦʤʬʦʨʪʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ʜʠʪʷʯʦʾ ʟʘʣʽʟʥʠʮʽ ʧʦʚʠʥʥʽ, ʧʝʨʰ ʟʘ ʚʩʝ, 

ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʽʦʨʠʪʝʪʥʽ ʨʝʢʨʝʘʮʽʡʥʽ ʧʦʪʨʝʙʠ ʮʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ ʜʽʪʝʡ. 

2. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʦʨʛʘʥʽʟʘʮʽʾ ʚʽʜʧʦʯʠʥʢʫ 

ʜʽʪʝʡ ʚ ʧʨʠʨʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʜʠʪʷʯʠʡ ʨʝʢʨʝʘʮʽʡʥʠʡ ʢʦʤʧʣʝʢʩ ʧʦʚʠʥʝʥ ʤʘʪʠ 

ʧʣʘʥʫʚʘʣʴʥʫ ʩʪʨʫʢʪʫʨʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʣʴʦʚʥʠʯʦʛʦ ʧʝʡʟʘʞʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ. 
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ʁʦʛʦ ʢʦʤʧʦʟʠʮʽʡʥʠʤ ʷʜʨʦʤ ʫ ʬʫʥʢʮʽʦʥʘʣʴʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʪʘ ʩʧʦʣʫʯʥʠʤ 

ʝʣʝʤʝʥʪʦʤ ʧʦʚʠʥʥʽ ʩʪʘʪʠ ʮʝʥʪʨʘʣʴʥʘ ʧʣʦʱʘ ʽ ʛʦʣʦʚʥʘ ʘʣʝʷ. 

ɺʽʜʧʦʚʽʜʥʦ ʟ ʽʛʨʦʚʠʤʠ ʧʦʪʨʝʙʘʤʠ ʜʽʪʝʡ ʜʦ ʩʢʣʘʜʫ ʨʝʢʨʝʘʮʽʡʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʧʦʚʠʥʥʽ ʚʭʦʜʠʪʠ ʪʘʢʽ ʟʦʥʠ: 

ɿʦʥʘ ʨʫʭʣʠʚʠʭ ʽʛʦʨ. ʄʦʞʝ ʨʦʟʤʽʱʫʚʘʪʠʩʷ ʥʘ ʦʜʥʽʡ ʘʙʦ ʜʝʢʽʣʴʢʦʭ 

(ʚʽʜʦʢʨʝʤʣʝʥʠʭ) ʤʘʡʜʘʥʯʠʢʘʭ ʘʙʦ ʛʘʣʷʚʠʥʘʭ ʽ ʚʢʣʶʯʘʪʠ ʫʩʪʘʪʢʫʚʘʥʥʷ ʜʣʷ 

ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʜʽʪʝʡ. 

ɿʦʥʘ ʪʝʤʘʪʠʯʥʠʭ ʽʛʦʨ. ʎʝ ʚʩʽʣʷʢʽ ʜʠʪʷʯʽ ʤʘʡʜʘʥʯʠʢʠ, ʤʦʨʩʴʢʽ, 

ʟʦʦʣʦʛʽʯʥʽ, ʧʨʠʛʦʜʥʠʮʴʢʽ, ʢʘʟʢʦʚʽ ʽ ʪ. ʧ. ʟ ʽʛʨʦʚʠʤ ʦʙʣʘʜʥʘʥʥʷʤ ʜʣʷ ʣʘʟʽʥʥʷ, 

ʧʨʦʣʘʟʽʥʠʷ, ʧʦʚʟʘʥʥʷ, ʟ'ʾʞʜʞʘʥʥʷ ʪʘ ʧʝʚʥʦʶ ʪʝʤʘʪʠʯʥʦʶ ʩʧʨʷʤʦʚʘʥʽʩʪʶ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʭʫʜʦʞʥʴʦʛʦ ʦʙʨʘʟʫ. 

ɿʦʥʘ ʢʘʟʦʢ. ʄʦʞʝ ʙʫʪʠ ʩʘʤʦʩʪʽʡʥʦʶ, ʘ ʤʦʞʝ ʧʦʻʜʥʫʚʘʪʠʩʷ ʟ ʙʫʜʴ-ʷʢʦʶ ʟ 

ʥʘʟʚʘʥʠʭ ʟʦʥ. ʅʘʡʯʘʩʪʽʰʝ ʪʫʪ ʨʦʟʤʽʱʫʻʪʴʩʷ ʜʝʢʦʨʘʪʠʚʥʘ ʩʢʫʣʴʧʪʫʨʘ, ʱʦ 

ʩʠʤʚʦʣʽʟʫʻ ʧʝʨʩʦʥʘʞʽ ʜʠʪʷʯʠʭ ʢʘʟʦʢ. ʊʘʢʽ ʽʛʨʦʚʽ ʝʣʝʤʝʥʪʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʨʦʟʨʘʭʦʚʘʥʽ ʷʢ ʥʘ ʚʽʟʫʘʣʴʥʝ ʩʧʨʠʡʥʷʪʪʷ, ʪʘʢ ʽ ʥʘ ʽʛʨʦʚʫ ʜʽʷʣʴʥʽʩʪʴ. 

ɿʦʥʘ ʜʠʜʘʢʪʠʯʥʠʭ ʽʛʦʨ. ʇʦʚʠʥʥʘ ʷʚʣʷʪʠ ʩʦʙʦʶ ʣʦʢʘʣʴʥʠʡ ʤʘʡʜʘʥʯʠʢ ʟ 

ʜʠʪʷʯʠʤ ʦʙʣʘʜʥʘʥʥʷʤ: ʩʪʦʣʠ ʽ ʩʪʽʣʴʮʽ ʜʣʷ ʚʩʽʣʷʢʠʭ ʪʚʦʨʯʠʭ ʟʘʥʷʪʴ. 

ʃʘʥʜʰʘʬʪʥʦ-ʨʝʢʨʝʘʮʽʡʥʘ ʟʦʥʘ. ʇʦʚʠʥʥʘ ʷʚʣʷʪʠ ʩʦʙʦʶ ʦʟʝʣʝʥʝʥʫ 

ʪʝʨʠʪʦʨʽʶ ʟ ʥʝʚʝʣʠʢʠʤʠ ʛʘʣʷʚʠʥʘʤʠ, ʱʦ ʤʘʶʪʴ ʮʽʢʘʚʝ ʚʠʜʦʚʝ ʨʦʟʢʨʠʪʪʷ. 

ɸʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʛʦʩʧʦʜʘʨʩʴʢʘ ʟʦʥʘ. ɺʢʣʶʯʘʻ ʙʫʜʽʚʣʶ ʘʜʤʽʥʽʩʪʨʘʮʽʾ, 

ʷʢʫ ʩʣʽʜ ʨʦʟʤʽʱʫʚʘʪʠ ʥʝʜʘʣʝʢʦ ʚʽʜ ʛʦʣʦʚʥʦʛʦ ʚʭʦʜʫ. ʇʽʜʩʦʙʥʽ ʧʨʠʤʽʱʝʥʥʷ ʜʣʷ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʨʝʢʨʝʘʮʽʡʥʦʛʦ ʢʦʤʧʣʝʢʩʫ (ʩʢʣʘʜʠ, ʛʘʨʘʞʽ, ʤʘʡʩʪʝʨʥʽ). 

3. ʈʦʟʨʦʙʣʝʥʠʡ ʨʝʢʨʝʘʮʽʡʥʠʡ ʢʦʤʧʣʝʢʩ ʪʠʧʫ çʄʽʥʽ - ɼʽʩʥʝʡʣʝʥʜè 

ʨʦʟʪʘʰʦʚʘʥʠʡ ʚ ʃʽʩʦʧʘʨʢʫ ʚʢʣʶʯʘʻ ʚ ʩʚʦʶ ʩʪʨʫʢʪʫʨʫ ʚʩʽ ʚʠʢʣʘʜʝʥʽ ʚʠʱʝ ʟʦʥʠ ʟ 

ʥʘʷʚʥʽʩʪʶ ʷʩʢʨʘʚʦʛʦ ʭʫʜʦʞʥʴʦʛʦ ʦʙʨʘʟʫ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʪʝʤʘʪʠʯʥʽ ʩʝʢʪʦʨʠ ʟ 

ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʠʤ ʫʩʪʘʪʢʫʚʘʥʥʷʤ. ʊʘʢʠʡ ʨʝʢʨʝʘʮʽʡʥʠʡ ʢʦʤʧʣʝʢʩ ʚ ʤʽʩʴʢʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ ʩʧʨʠʷʪʠʤʝ ʚʜʦʩʢʦʥʘʣʝʥʥʶ ʦʨʛʘʥʽʟʘʮʽʾ ʢʦʤʬʦʨʪʥʦʛʦ ʚʽʜʧʦʯʠʥʢʫ 

ʜʽʪʝʡ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ʄʘʣʦʾ ʇʽʚʜʝʥʥʦʾ ʟʘʣʽʟʥʠʮʽ. 
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ʅʆɺʀʁ ʋʈɹɸʅɯɿʄ ʊɸ ʇʈɸɺʆ ʅɸ ʄɯʉʊʆ 

 

ʏʝʯʝʣʴʥʠʮʴʢʘ ʂʘʪʝʨʠʥʘ ʉʝʨʛʽʾʚʥʘ, 

ʢʘʥʜ. ʘʨʭ., ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ 

ʤʽʩʪʦʙʫʜʫʚʘʥʥʷ ʪʘ ʫʨʙʘʥʽʩʪʠʢʠ, ʜʦʮʝʥʪ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʘʨʭʽʪʝʢʪʫʨʠ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʇʨʘʚʦ ʥʘ ʤʽʩʪʦ ï ʦʜʥʝ ʟ ʢʣʶʯʦʚʠʭ ʧʦʥʷʪʴ ʩʫʯʘʩʥʦʾ ʫʨʙʘʥʽʩʪʠʢʠ. 

ɻʫʤʘʥʽʩʪʠʯʥʠʡ ʧʽʜʭʽʜ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʤʽʩʴʢʦʛʦ ʧʨʦʩʪʦʨʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʩʪʚʦʨʝʥʥʷ ʦʩʦʙʣʠʚʦʛʦ ʷʚʠʱʘ, ʷʢʝ ʦʪʨʠʤʘʣʦ ʥʘʟʚʫ ʅʦʚʦʛʦ ʫʨʙʘʥʽʟʤʫ (New 

Urbanism). ʅʦʚʠʡ ʫʨʙʘʥʽʟʤ ʟʘʢʣʠʢʘʻ ʧʦʚʝʨʥʫʪʠ ʤʽʩʪʦ ʡʦʛʦ ʤʝʰʢʘʥʮʷʤ ʪʘ 

ʟʨʦʙʠʪʠ ʡʦʛʦ ʜʦʩʪʫʧʥʠʤ ʪʘ ʜʦʙʨʦʟʠʯʣʠʚʠʤ, ʧʝʨʝʪʚʦʨʠʪʠ ʤʽʩʴʢʝ ʩʝʨʝʜʦʚʠʱʝ ʥʘ 

ʧʨʦʩʪʽʨ, ʫ ʷʢʦʤʫ ʤʦʞʫʪʴ ʽ ʭʦʯʫʪʴ ʞʠʪʠ ʣʶʜʠ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɸʨʭʽʪʝʢʪʦʨʠ ʪʘ ʫʨʙʘʥʽʩʪʠ ʫʩʴʦʛʦ ʩʚʽʪʫ ʘʢʪʠʚʥʦ ʰʫʢʘʶʪʴ 

ʥʦʚʽ ʩʧʦʩʦʙʠ ʧʝʨʝʪʚʦʨʠʪʠ ʥʝʞʠʚʽ ʘʚʪʦʤʦʙʽʣʽʟʦʚʘʥʽ ʤʽʩʪʘ ʥʘ ʢʦʤʬʦʨʪʥʝ 

ʩʝʨʝʜʦʚʠʱʝ ʧʨʦʞʠʚʘʥʥʷ ʣʶʜʝʡ. ʂʦʞʝʥ ʨʦʟʨʦʙʣʷʻ ʩʚʦʶ ʚʣʘʩʥʫ ʢʦʥʮʝʧʮʽʶ 

ʧʝʨʝʙʫʜʦʚʠ ʪʘ ʥʘʤʘʛʘʻʪʴʩʷ ʧʝʨʝʜʙʘʯʠʪʠ, ʷʢʠʤ ʰʣʷʭʦʤ ʮʽ ʟʤʽʥʠ ʚʽʜʙʫʜʫʪʴʩʷ: 

ʝʚʦʣʶʮʽʡʥʠʤ ʯʠ ʨʝʚʦʣʶʮʽʡʥʠʤ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʴʦʛʦ ʩʢʣʘʜʥʦʛʦ ʧʠʪʘʥʥʷ ʚʯʝʥʽ 

ʧʨʦʧʦʥʫʶʪʴ ʧʦʜʠʚʠʪʠʩʷ ʥʘ ʤʽʩʪʦ ʟ ʧʦʟʠʮʽʾ ʣʶʜʠʥʠ, ʷʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʩʝʨʝʜ 

ʙʫʜʽʚʝʣʴ. ʇʝʨʝʩʫʚʘʶʯʠʩʴ, ʣʶʜʠʥʘ ʤʘʻ ʙʘʯʠʪʠ ʥʝ ʪʽʣʴʢʠ ʘʚʪʦʤʦʙʽʣʽ, ʘ ʡ ʽʥʰʠʭ 

ʣʶʜʝʡ, ʪʘ ʽʥʦʜʽ ʟʫʧʠʥʷʪʠʩʷ, ʱʦʙ ʥʘʩʦʣʦʜʠʪʠʩʷ ʪʠʤ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘʚʢʨʫʛʠ.  

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʋ 1968 ʨʦʮʽ ʬʨʘʥʮʫʟʴʢʠʡ ʩʦʮʽʦʣʦʛ ɸʥʨʽ ʃʝʬʝʚʨ 

ʩʬʦʨʤʫʣʶʚʘʚ ʽʜʝʶ çʇʨʘʚʘ ʥʘ ʤʽʩʪʦè. ɿʛʽʜʥʦ ʟ ʃʝʬʝʚʨʦʤ, ʤʽʩʪʦ ï ʮʝ ʧʨʦʩʪʽʨ 

ʩʢʣʘʜʥʠʭ ʚʟʘʻʤʦʜʽʡ, ʫʩʝʨʝʜʠʥʽ ʷʢʦʛʦ ʽʩʥʫʻ ʟʥʘʯʥʘ ʨʽʟʥʠʮʷ ʤʽʞ ʪʠʤ, ʷʢ 

ʟʘʤʠʩʣʶʻʪʴʩʷ ʤʽʩʴʢʠʡ ʧʨʦʩʪʽʨ, ʽ ʪʠʤ, ʷʢ ʞʠʪʝʣʽ ʤʽʩʪʘ ʡʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʥʘʩʧʨʘʚʜʽ. ɺʯʝʥʠʡ ʥʘʛʦʣʦʰʫʚʘʚ ʥʘ ʚʘʞʣʠʚʦʩʪʽ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ 

ʚʩʝʨʝʜʠʥʽ ʤʽʩʪʘ: ʨʽʚʥʝ ʧʨʘʚʦ ʛʦʣʦʩʫ ʧʨʦʩʪʦʛʦ ʛʦʨʦʜʷʥʠʥʘ ʪʘ ʛʦʣʦʩʫ ʚʣʘʜʠ ʯʠ 

ʚʝʣʠʢʦʾ ʩʪʨʫʢʪʫʨʠ ʟʜʘʪʥʝ ʟʨʦʙʠʪʠ ʤʽʩʴʢʠʡ ʧʨʦʩʪʽʨ ʩʧʨʘʚʝʜʣʠʚʠʤ.  

ʃʘʫʨʝʘʪ ʅʦʙʝʣʽʚʩʴʢʦʾ ʧʨʝʤʽʾ ɼʝʚʽʜ ʍʘʨʚʽ ʛʦʚʦʨʠʪʴ, ʱʦ ʧʨʘʚʦ ʥʘ ʤʽʩʪʦ ï ʮʝ 
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ʟʥʘʯʥʦ ʙʽʣʴʰʝ, ʥʽʞ ʽʥʜʠʚʽʜʫʘʣʴʥʘ ʩʚʦʙʦʜʘ ʜʦʩʪʫʧʫ ʜʦ ʤʽʩʴʢʠʭ ʨʝʩʫʨʩʽʚ: ʮʝ 

ʧʨʘʚʦ ʟʤʽʥʠʪʠ ʩʝʙʝ, ʟʤʽʥʠʚʰʠ ʤʽʩʪʦ. ɹʽʣʴʰ ʪʦʛʦ, ʮʝ ʩʫʩʧʽʣʴʥʝ, ʘ ʥʝ 

ʽʥʜʠʚʽʜʫʘʣʴʥʝ ʧʨʘʚʦ, ʦʩʢʽʣʴʢʠ ʮʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʥʝʤʠʥʫʯʝ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʣʝʢʪʠʚʥʦʾ ʚʣʘʜʠ ʱʦʜʦ ʟʤʽʥʠ ʧʨʦʮʝʩʽʚ ʫʨʙʘʥʽʟʘʮʽʾ. ʉʚʦʙʦʜʘ 

ʩʪʚʦʨʶʚʘʪʠ ʪʘ ʧʝʨʝʨʦʙʣʷʪʠ ʥʘʰʽ ʤʽʩʪʘ ʪʘ ʩʘʤʠʭ ʩʝʙʝ ï ʮʝ ʦʜʥʝ ʟ ʥʘʡʙʽʣʴʰ 

ʮʽʥʥʠʭ, ʘʣʝ ʥʘʡʙʽʣʴʰ ʽʛʥʦʨʦʚʘʥʠʭ ʧʨʘʚ ʣʶʜʠʥʠ. 

ʗʥ ɻʝʡʣ ï ʜʘʪʩʴʢʠʡ ʘʨʭʽʪʝʢʪʦʨ, ʧʨʦʬʝʩʦʨ ɼʘʪʩʴʢʦʾ ʢʦʨʦʣʽʚʩʴʢʦʾ ʘʢʘʜʝʤʽʾ 

ʤʠʩʪʝʮʪʚ, ʟʘʩʥʦʚʥʠʢ ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʙʶʨʦ çGehl Architectsè ʚʞʝ ʧʦʥʘʜ ʧ'ʷʪʜʝʩʷʪ 

ʨʦʢʽʚ ʜʦʧʦʤʘʛʘʻ ʟʤʽʥʶʚʘʪʠ ʫʨʙʘʥʽʩʪʠʯʥʝ ʩʝʨʝʜʦʚʠʱʝ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ. ɺʽʥ ʚʠʚʯʘʻ, 

ʷʢ ʣʶʜʠ ʢʦʨʠʩʪʫʶʪʴʩʷ ʘʙʦ ʤʦʛʣʠ ʙ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʧʨʦʩʪʦʨʦʤ, ʫ ʷʢʦʤʫ ʞʠʚʫʪʴ ʽ 

ʧʨʘʮʶʶʪʴ. ɸʨʭʽʪʝʢʪʦʨ ʧʨʦʧʦʥʫʻ ʨʝʢʦʤʝʥʜʘʮʽʾ, ʷʢ ʩʪʚʦʨʶʚʘʪʠ ʯʠ ʚʽʜʥʦʚʣʶʚʘʪʠ 

ʤʽʩʴʢʠʡ ʧʨʦʩʪʽʨ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʘʨʘʤʝʪʨʽʚ ʣʶʜʠʥʠ. ʇʨʘʚʠʣʴʥʦ ʦʙʨʘʥʘ 

ʤʝʪʦʜʦʣʦʛʽʷ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʧʝʨʝʪʚʦʨʶʶʪʴ ʥʝʝʬʝʢʪʠʚʥʽ ʪʘ ʥʝʧʨʠʜʘʪʥʽ ʜʣʷ 

ʤʝʰʢʘʥʮʽʚ ʧʨʦʩʪʦʨʠ ʥʘ ʄʽʩʪʘ ʜʣʷ ʣʶʜʝʡ. ʂʦʤʧʘʥʽʷ ɻʝʡʣʘ, ʟʘʡʤʘʶʯʠʩʴ 

ʘʨʭʽʪʝʢʪʫʨʦʶ ʦʢʨʝʤʠʭ ʦʙ'ʻʢʪʽʚ ʪʘ ʤʽʩʴʢʠʤ ʧʣʘʥʫʚʘʥʥʷʤ ʟʘʛʘʣʦʤ, ʽʟ ʧʨʦʻʢʪʫ ʜʦ 

ʧʨʦʻʢʪʫ ʨʦʟʨʦʙʣʷʻ ʽʜʝʾ ʅʦʚʦʛʦ ʫʨʙʘʥʽʟʤʫ. ɿʘʡʤʘʶʯʠʩʴ ʨʦʟʚʠʪʢʦʤ ʤʽʩʴʢʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʪʦʨʛʦʚʦʛʦ ʪʘ ʨʦʟʚʘʞʘʣʴʥʦʛʦ ʨʘʡʦʥʫ ʤ. ʆʩʣʦ çAkker Bryggeè, ʚʦʥʠ 

ʟʤʦʛʣʠ ʜʦʩʷʛʪʠ ʟʥʘʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ: ʧʨʠʙʝʨʝʞʥʘ ʧʦʨʪʦʚʘ ʤʽʩʴʢʘ ʟʦʥʘ ʩʪʘʣʘ 

ʫʣʶʙʣʝʥʠʤ ʤʽʩʮʝʤ ʟʫʩʪʨʽʯʝʡ ʛʦʨʦʜʷʥ ï ʚʦʥʘ ʞʠʚʘ, ʩʫʯʘʩʥʘ ʪʘ 

ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʘ (ʨʠʩ. 1).  

 

ʈʠʩ. 1. ʅʘʙʝʨʝʞʥʘ çAkker Bryggeè. ʤ. ʆʩʣʦ, ʅʦʨʚʝʛʽʷ. 

ɸʚʪʦʨʠ: çGehl Architectsè, 1998 ʨ. 
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ʋ 1998 ʨʦʮʽ ʙʫʣʦ ʟʘʩʥʦʚʘʥʦ ʎʝʥʪʨ ʟ ʚʠʚʯʝʥʥʷ ʛʨʦʤʘʜʩʴʢʠʭ ʧʨʦʩʪʦʨʽʚ, 

ʜʠʨʝʢʪʦʨʦʤ ʷʢʦʛʦ ʩʪʘʚ ʗʥ ɻʝʡʣ. ʁʦʛʦ ʢʥʠʛʠ çɾʠʪʪʷ ʩʝʨʝʜ ʙʫʜʽʚʝʣʴè (çLife 

Between Buildingsè, 1987 ʨ.) ʪʘ çʄʽʩʪʘ ʜʣʷ ʣʶʜʝʡè (çCities for Peopleè, 2010 ʨ.) 

ʥʝ ʧʨʦʩʪʦ ʜʝʢʣʘʤʘʮʽʷ ʽʜʝʡʥʦʾ ʧʦʟʠʮʽʾ, ʘ ʡ ʤʝʪʦʜʠʯʥʘ ʨʦʟʨʦʙʢʘ ʰʣʷʭʽʚ ʚʠʨʽʰʝʥʥʷ 

ʧʨʦʙʣʝʤʠ ʷʢ ʫ ʛʣʦʙʘʣʴʥʦʤʫ, ʪʘʢ ʽ ʫ ʢʦʥʢʨʝʪʥʦʤʫ ʣʦʢʘʣʴʥʦʤʫ ʩʝʥʩʽ, ʚʠʚʯʝʥʥʷ 

ʬʦʨʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʩʧʽʣʴʥʦʛʦ ʧʨʦʩʪʦʨʫ. ʉʧʨʘʚʞʥʻ ʄʽʩʪʦ ʜʣʷ ʣʶʜʝʡ ʧʦʚʠʥʥʝ 

ʙʫʪʠ ʞʠʚʠʤ, ʙʝʟʧʝʯʥʠʤ, ʧʨʠʚʘʙʣʠʚʠʤ, ʟʜʦʨʦʚʠʤ ʪʘ ʩʪʽʡʢʠʤ ʜʦ ʨʦʟʚʠʪʢʫ. ʄʽʩʪʦ 

ʜʣʷ ʣʶʜʝʡ ʧʦʚʠʥʥʦ ʽʩʥʫʚʘʪʠ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʥʝʤʠʥʫʯʽ ʧʨʦʮʝʩʠ, ʷʢ 

ʜʝʤʦʛʨʘʬʽʯʥʝ ʢʦʣʠʚʘʥʥʷ ʘʙʦ ʟʤʽʥʘ ʩʧʦʩʦʙʫ ʞʠʪʪʷ. 

ʉʫʯʘʩʥʠʡ ʤʽʩʴʢʠʡ ʧʝʡʟʘʞ, ʱʦ ʪʘʢ ʯʘʩʪʦ ʩʧʨʠʡʤʘʻʪʴʩʷ ʚʠʢʣʶʯʥʦ ʟ ʚʽʢʥʘ 

ʘʚʪʦʤʦʙʽʣʶ ʘʙʦ ʘʚʪʦʙʫʩʫ, ʥʝ ʨʦʟʨʘʭʦʚʘʥʠʡ ʥʘ ʦʩʷʛʥʝʥʥʷ ʚʠʭʦʜʷʯʠ ʟ ʣʶʜʩʴʢʦʛʦ 

ʤʘʩʰʪʘʙʫ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʚʽʜʯʫʪʠ ʤʽʩʪʦ ʩʴʦʛʦʜʥʽ, ʥʝʦʙʭʽʜʥʠʡ ʘʩʧʝʢʪ ʰʚʠʜʢʦʩʪʽ 

ï ʰʚʠʜʢʦʩʪʽ ʘʚʪʦʤʦʙʽʣʶ ʘʙʦ ʧʦʾʟʜʫ. ʉʴʦʛʦʜʥʽ ʽʩʥʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʚʝʨʥʫʪʠ 

ʤʽʩʪʦ ʩʘʤʝ ʣʶʜʠʥʽ. ʂʣʶʯʦʚʠʤ ʧʦʛʣʷʜʦʤ ʧʦʚʠʥʥʘ ʙʫʪʠ ʘʨʭʽʪʝʢʪʫʨʘ ʙʫʜʽʚʝʣʴ ʟ 

ʧʦʛʣʷʜʫ ʧʽʰʦʭʦʜʫ. ʋʩʽ ʘʨʭʽʪʝʢʪʦʨʠ, ʫʨʙʘʥʽʩʪʠ, ʧʨʘʮʽʚʥʠʢʠ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʬʝʨʠ 

ʧʦʚʠʥʥʽ ʜʠʚʠʪʠʩʷ ʥʘ ʤʽʩʪʦ ʩʘʤʝ ʟ ʧʦʟʠʮʽʾ ʧʽʰʦʭʦʜʫ. ʇʦʩʣʽʜʦʚʥʠʡ ʪʘ 

ʨʘʮʽʦʥʘʣʴʥʠʡ ʧʽʜʭʽʜ ʜʦ ʜʠʟʘʡʥʫ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʦʣʷʛʘʻ ʫ ʩʦʮʽʦʣʦʛʽʯʥʦʤʫ 

ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʤʽʩʴʢʦʛʦ ʧʨʦʩʪʦʨʫ ʪʘ ʜʝʪʘʣʴʥʦʤʫ ʬʽʢʩʫʚʘʥʥʽ 

ʟʘʚʘʥʪʘʞʝʥʠʭ ʪʘ ʚʽʣʴʥʠʭ ʪʦʯʦʢ. ɺʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʧʝʨʝʪʚʦʨʝʥʥʷ ʤʽʩʴʢʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʻ ʡʦʛʦ ʧʦʩʪʫʧʦʚʝ ʧʦʣʽʧʰʝʥʥʷ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʦʟʠʪʠʚʥʦʤʫ 

ʜʦʩʚʽʜʽ ʽʥʰʠʭ ʤʽʩʪ. ʎʝ ʥʝ ʘʙʩʪʨʘʢʪʥʽ ʨʦʟʜʫʤʠ ʧʨʦ ʽʜʝʘʣʴʥʝ ʤʽʩʪʦ-ʫʪʦʧʽʶ, ʮʝ 

ʨʝʟʫʣʴʪʘʪ ʧʨʘʢʪʠʯʥʠʭ ʨʦʟʨʦʙʦʢ ʘʨʭʽʪʝʢʪʦʨʽʚ ʩʴʦʛʦʜʝʥʥʷ ʪʘ ʚʠʚʯʝʥʥʷ ʩʠʪʫʘʮʽʾ ʫ 

ʢʦʥʢʨʝʪʥʠʭ ʤʽʩʪʘʭ ɭʚʨʦʧʠ ʪʘ ɸʤʝʨʠʢʠ. 

ʅʦʚʠʡ ʫʨʙʘʥʽʟʤ ï ʮʝ ʢʦʥʮʝʧʮʽʷ ʢʦʤʧʘʢʪʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʽʰʦʭʽʜʥʦʛʦ 

ʤʽʩʪʘ ʥʘ ʧʨʦʪʠʚʘʛʫ ʤʽʩʪʫ ʘʚʪʦʤʦʙʽʣʴʥʦʤʫ. ɸʚʪʦʤʦʙʽʣʴʥʝ ʤʽʩʪʦ ʧʨʘʛʥʝ 

ʟʙʽʣʴʰʝʥʥʷ ʤʝʛʘʧʦʣʽʩʫ. ʋ ʧʨʠʥʮʠʧʘʭ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʩʪʦʨʫ ʅʦʚʠʡ ʫʨʙʘʥʽʟʤ 

ʜʦʪʨʠʤʫʻʪʴʩʷ ʪʨʘʜʠʮʽʡ ʧʦʙʫʜʦʚʠ ʞʠʪʣʦʚʠʭ ʨʘʡʦʥʽʚ ʜʦ ɼʨʫʛʦʾ ʩʚʽʪʦʚʦʾ ʚʽʡʥʠ ʪʘ 

ʻʚʨʦʧʝʡʩʴʢʠʭ ʩʝʨʝʜʥʴʦʚʽʯʥʠʭ ʤʽʩʪ, ʜʝʪʘʣʴʥʦ ʚʠʚʯʘʻ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥʠ 

ʧʽʰʦʭʦʜʽʚ, ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʩʫʩʧʽʣʴʥʦʛʦ ʧʨʦʩʪʦʨʫ. ʗʥ ɻʝʡʣ ʟʘʧʨʦʚʘʜʞʫʻ ʥʦʚʠʡ 

ʪʝʨʤʽʥ çʢʦʧʝʥʛʘʛʝʥʽʟʫʚʘʪʠè (ʘʥʛʣ. to copenhagenize), ʱʦʙ ʦʧʠʩʘʪʠ ʩʚʦʻ ʙʘʯʝʥʥʷ 
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ʪʦʛʦ, ʷʢ ʚʝʣʠʢʽ ʤʽʩʪʘ ʥʘ ʧʨʠʢʣʘʜʽ ʩʪʦʣʠʮʽ ɼʘʥʽʾ ʤʦʞʫʪʴ ʧʨʠʡʥʷʪʠ ʚʝʣʦʩʠʧʝʜʥʫ 

ʢʫʣʴʪʫʨʫ, ʽʥʘʢʰʝ ʤʘʰʠʥʠ ʚʠʪʽʩʥʷʪʴ ʣʶʜʝʡ ʧʽʜ ʟʝʤʣʶ. ʇʽʰʦʭʽʜʥʦ-ʚʝʣʦʩʠʧʝʜʥʠʤ 

ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʙʫʜʴ-ʷʢʝ ʤʽʩʪʦ. 

 

ʈʠʩ. 2. ʇʘʨʢ çSuperkilenè. ʤ. ʂʦʧʝʥʛʘʛʝʥ, ɼʘʥʽʷ. 

ɸʚʪʦʨʠ: çTopotek 1è, çBIG Architectsè, çSuperflexè, 2011 ʨ. 

ʋʥʽʢʘʣʴʥʠʡ ʛʨʦʤʘʜʩʴʢʠʡ ʧʨʦʩʪʽʨ çSuperkilenè, ʨʦʟʪʘʰʦʚʘʥʠʡ ʫ ʩʘʤʦʤʫ 

ʩʝʨʮʽ ʨʘʡʦʥʫ Nßrrebro ʫ ʤ. ʂʦʧʝʥʛʘʛʝʥ, ʻ ʧʨʠʢʣʘʜʦʤ ʪʦʛʦ, ʷʢ ʤʽʩʪʦʙʫʜʫʚʘʥʥʷ, 

ʘʨʭʽʪʝʢʪʫʨʘ ʪʘ ʜʠʟʘʡʥ ʚʠʨʽʰʫʶʪʴ ʚʘʞʣʠʚʽ ʩʦʮʽʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʤʽʩʪʘ. ʎʝʡ ʨʘʡʦʥ 

ʚʚʘʞʘʻʪʴʩʷ ʥʝ ʥʘʜʪʦ ʙʣʘʛʦʧʦʣʫʯʥʠʤ, ʧʝʨʝʚʘʞʥʦ ʪʫʪ ʧʨʦʞʠʚʘʶʪʴ ʯʠʩʣʝʥʥʽ 

ʤʽʛʨʘʥʪʠ. ɿʘʤʽʩʪʴ ʪʦʛʦ, ʱʦʙ ʟʘʤʦʚʯʫʚʘʪʠ ʧʨʦʙʣʝʤʫ, ʟʘʛʦʩʪʨʶʚʘʪʠ ʯʠ ʥʝ 

ʧʦʤʽʯʘʪʠ ʾʾ, ʚʣʘʜʘ ʤʽʩʪʘ ʚʢʣʘʣʘ ʢʦʰʪʠ ʫ ʩʪʚʦʨʝʥʥʷ ʤʫʣʴʪʠʢʫʣʴʪʫʨʥʦʛʦ 

ʛʨʦʤʘʜʩʴʢʦʛʦ ʧʨʦʩʪʦʨʫ, ʧʨʠʚʘʙʣʠʚʦʛʦ ʜʣʷ ʤʽʩʮʝʚʠʭ ʤʝʰʢʘʥʮʽʚ (ʨʠʩ. 2, 3). 

ʄʦʞʣʠʚʦʩʪʽ ʜʣʷ ʟʫʩʪʨʽʯʝʡ ʪʘ ʱʦʜʝʥʥʦʾ ʩʧʽʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ ʤʽʩʴʢʠʭ 

ʛʨʦʤʘʜʩʴʢʠʭ ʤʽʩʮʷʭ ʯʠ ʫ ʞʠʪʣʦʚʠʭ ʨʘʡʦʥʘʭ ʜʦʟʚʦʣʷʶʪʴ ʙʫʪʠ ʩʝʨʝʜ ʣʶʜʝʡ, 

ʙʘʯʠʪʠ ʪʘ ʯʫʪʠ ʾʭ, ʩʧʦʩʪʝʨʽʛʘʪʠ ʟʘ ʾʭʥʴʦʶ ʧʦʚʝʜʽʥʢʦʶ. ɾʠʚʽ ʤʽʩʪʘ ï ʮʝ ʪʘʢʽ, ʜʝ 

ʣʶʜʠ ʤʦʞʫʪʴ ʚʟʘʻʤʦʜʽʷʪʠ ʦʜʥʝ ʟ ʦʜʥʠʤ. 
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ʈʠʩ. 3. ʇʘʨʢ çSuperkilenè. ʤ. ʂʦʧʝʥʛʘʛʝʥ, ɼʘʥʽʷ. 

ɸʚʪʦʨʠ: çTopotek 1è, çBIG Architectsè, çSuperflexè, 2011 ʨ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɿʘ ʩʣʦʚʘʤʠ ɼʞʦʥʘ ʅʦʨʢʚʽʩʪʘ, ʧʨʝʟʠʜʝʥʪʘ ʪʘ 

ʛʝʥʝʨʘʣʴʥʦʛʦ ʜʠʨʝʢʪʦʨʘ ʂʦʥʛʨʝʩʫ ʅʦʚʦʛʦ ʫʨʙʘʥʽʟʤʫ, ʨʫʭ ʅʦʚʦʛʦ ʫʨʙʘʥʽʟʤʫ 

ʥʘʩʘʤʧʝʨʝʜ ʜʦʧʦʤʘʛʘʻ ʘʨʭʽʪʝʢʪʦʨʘʤ, ʫʨʙʘʥʽʩʪʘʤ ʪʘ ʟʘʙʫʜʦʚʥʠʢʘʤ ʚʽʜʥʦʚʠʪʠ 

ʩʪʘʨʽ ʪʝʭʥʦʣʦʛʽʾ ʤʽʩʪʦʙʫʜʫʚʘʥʥʷ: ʷʢ ʧʨʘʚʠʣʴʥʦ ʩʧʣʘʥʫʚʘʪʠ ʩʠʩʪʝʤʫ ʧʽʰʦʭʽʜʥʠʭ 

ʰʣʷʭʽʚ ʢʚʘʨʪʘʣʫ ʯʠ ʷʢ ʨʦʟʨʦʙʠʪʠ ʟʙʘʣʘʥʩʦʚʘʥʫ ʩʭʝʤʫ ʧʦʜʽʣʫ ʤʽʩʪʘ ʥʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʦʥʠ.  ʄʽʩʪʦ ʤʦʞʝ ʩʪʘʪʠ ʪʘʢʠʤ ʟʘʚʜʷʢʠ ʟʨʫʯʥʦʩʪʽ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʪʘ ʧʽʰʦʭʽʜʥʦ-ʚʝʣʦʩʠʧʝʜʥʦʾ ʜʦʩʪʫʧʥʦʩʪʽ ʚʩʽʭ ʙʫʜʽʚʝʣʴ. ɼʣʷ ʤʝʰʢʘʥʮʽʚ ʤʽʩʪʘ ʻ 

ʟʨʫʯʥʠʤ, ʷʢʱʦ ʙʽʣʴʰʽʩʪʴ ʦʙ'ʻʢʪʽʚ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ 10-20-ʭʚʠʣʠʥʥʦʾ ʭʦʜʴʙʠ 

ʚʽʜ ʜʦʤʫ ʜʦ ʨʦʙʦʪʠ ʥʘ ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʠʭ ʥʝʚʝʣʠʢʠʭ ʚʫʣʠʮʷʭ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʧʝʨʝʨʦʟʧʦʜʽʣ ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʧʦʣʝʛʰʫʶʪʴ ʧʝʨʝʩʫʚʘʥʥʷ ʧʽʰʢʠ, ʧʦʟʙʘʚʣʷʶʪʴ ʤʽʩʪʦ 

ʚʽʜ ʧʘʨʢʫʚʘʥʴ ʪʘ ʛʘʨʘʞʽʚ. ʋʩʝ ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʣʶʜʠʥʠ ʤʘʻ ʙʫʪʠ ʩʢʦʥʮʝʥʪʨʦʚʘʥʦ ʚ 

ʦʜʥʦʤʫ ʤʽʢʨʦʨʘʡʦʥʽ: ʞʠʪʣʦʚʽ ʙʫʜʠʥʢʠ, ʤʘʛʘʟʠʥʠ, ʦʬʽʩʠ ʪʦʱʦ. ʆʢʨʽʤ ʦʙôʻʜʥʘʥʥʷ 

ʙʫʜʽʚʝʣʴ ʨʽʟʥʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʦʙôʻʜʥʘʥʥʷ ʣʶʜʝʡ 

ʨʽʟʥʦʛʦ ʚʽʢʫ, ʨʽʚʥʷ ʜʦʭʦʜʽʚ, ʢʫʣʴʪʫʨ, ʜʦʩʚʽʜʫ ʪʘ ʥʘʮʽʦʥʘʣʴʥʦʩʪʝʡ. ʄʽʩʪʘ, 

ʩʧʣʘʥʦʚʘʥʽ ʟʘ ʧʨʠʥʮʠʧʘʤʠ ʅʦʚʦʛʦ ʫʨʙʘʥʽʟʤʫ, ʢʦʰʪʫʶʪʴ ʥʘʙʘʛʘʪʦ ʜʝʰʝʚʰʝ ʟʘ 

ʽʥʰʠʭ ʟʘ ʨʘʭʫʥʦʢ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʝʥʝʨʛʽʾ. ʆʩʦʙʣʠʚʘ 

ʫʚʘʛʘ ʤʘʻ ʧʨʠʜʽʣʷʪʠʩʷ ʦʟʝʣʝʥʝʥʥʶ ʤʽʩʪ. ʎʝ ʧʝʨʝʙʫʜʦʚʘ ʚʞʝ ʽʩʥʫʶʯʠʭ ʨʘʡʦʥʽʚ 


