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ʐɸʍʊʆʇʃɸʉʊʆɺ ʀ ʀʍ ʆʇɸʉʅʓɽ ʉɺʆʁʉʊɺɸ 

ʕ. ʅ. ʌʠʣʘʪʴʝʚʘ 

 

84 

ʉɽʂʎʀʗ 2 

ʇʈʆɹʃɽʄʓ ʊɽʍʅʆʉʌɽʈʅʆʁ ɹɽɿʆʇɸʉʅʆʉʊʀ 

ʊɽʈʈʀʊʆʈʀʁ 
 

 

 

ʆʉʆɹɽʅʅʆʉʊʀ ʆɹʒɽʄʅʆɻʆ ɻʃʋɹʀʅʅʆɻʆ ʇɽʈɽʄɽʐʀɺɸʅʀʗ 

ɻʈʋʅʊʆɺ. 

ʊ.ʊ. ɸʙʨʘʤʦʚʘ   

 

90 

ɻʀɼʈʆʍʀʄʀʏɽʉʂʀʁ ʄʆʅʀʊʆʈʀʅɻ 

ʀ ʆʇʈɽɼɽʃɽʅʀɽ ʂʃɸʉʉɸ ʂɸʏɽʉʊɺɸ ɺʆɼʓ ʈɽʂʀ ɹʆʉɸ 
ɸʟʘʨʝʥʢʦ ɽ.ʀ., ʆʩʘʜʯʘʷ ʃ.ʀ., ʀʚʘʥʯʝʥʢʦ ʊ.ɸ., ʊʦʢʘʨʝʚ ʄ.ɸ., ʉʢʚʦʨʮʦʚʘ ɼ.ʄ. 

 

94 

ʀʉʉʃɽɼʆɺɸʅʀɽ ɼʀʅɸʄʀʂʀ ʊɽʄʇɽʈɸʊʋʈʅʆɻʆ ʇʆʃʗ 

ʋɻʃɽʇʆʈʆɼʅʆʁ ʅɸʉʓʇʀ ɺ ʋʉʃʆɺʀʗʍ ɽɽ ʇʈʆɻʈɽɺɸʅʀʗ ʀ 

ʇʆʉʃɽɼʋʖʑɽɻʆ ʆʍʃɸɾɼɽʅʀʗ  

ʆ.ɸ. ɻʫʟʝʝʚ, ɸ.ɸ. ʇʦʜʨʫʭʠʥ, ɸ.ɺ. ɻʣʦʪʦʚ 

 

97 

ʕʂʆʃʆɻʀʏɽʉʂʀɽ ʀ ʊɽʍʅʆɻɽʅʅʓɽ ʇʈʆɹʃɽʄʓ 

ɻʆʈʅʆʇʈʆʄʓʐʃɽʅʅʓʍ ʈɽɻʀʆʅʆɺ ɼʆʅɹɸʉʉɸ 
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ʅɽʌʊɽʇʈʆɼʋʂʊʆɺ 

ʅ.ʅ. ʂʫʟʥʝʮʦʚʘ, ɸ.ɸ.ʄʙʝʡʘʥʜʞʝ  

 

105 
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ʆɹɽʉʇɽʏɽʅʀɽ ʇʆɾɸʈʅʆʁ ɹɽɿʆʇɸʉʅʆʉʊʀ ʅɸ ʆɹʒɽʂʊɸʍ 

ʂʋʃʔʊʋʈʅʆɻʆ ʅɸʉʃɽɼʀʗ ʇʈʀ ʇʈʆɺɽɼɽʅʀʀ ʆɻʅɽɺʓʍ ʈɸɹʆʊ 

ɺ. ɸ. ʄʘʪʚʝʝʚ, ʃ. ɸ. ʅʠʯʢʦʚʘ 
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ʆʈɻɸʅʀɿɸʎʀʗ ɻʆʉʋɼɸʈʉʊɺɽʅʅʆɻʆ ʕʂʆʃʆɻʀʏɽʉʂʆɻʆ 

ʄʆʅʀʊʆʈʀʅɻɸ ɸʊʄʆʉʌɽʈʅʆɻʆ ɺʆɿɼʋʍɸ ʅɸ ʊɽʈʈʀʊʆʈʀʀ ɻ. 

ʉɸʅʂʊ-ʇɽʊɽʈɹʋʈɻɸ 

ʀ.ʇ. ʉʠʤʦʥʦʚʘ 
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ʕʂʆʃʆɻʀʏɽʉʂʀɽ ʇʆʉʃɽɼʉʊɺʀʗ ʀʉʇʆʃʔɿʆɺɸʅʀʗ 

ʇʈʆʊʀɺʆʇʆɾɸʈʅʓʍ ʇɽʅ 

ʅ.ɸ. ʉʠʟʦʥʦʚʘ  

116 

 

ʉɽʂʎʀʗ 3 

ʕʂʆʃʆɻʀʏɽʉʂʀɽ ʇʆʉʃɽɼʉʊɺʀʗ 

ʇʈɸʂʊʀʏɽʉʂʆ-ʍʆɿʗʁʉʊɺɽʅʅʆʁ 

ɼɽʗʊɽʃʔʅʆʉʊʀ ɺ ɻɽʆʉʌɽʈɸʍ 
 

 

ʆ ʇɽʈʉʇɽʂʊʀɺʅʆʄ ʈɸɿɺʀʊʀʀ ʉɸʅɸʊʆʈʅʆ-ʂʋʈʆʈʊʅʆʁ, 

ʊʋʈʀʉʊʀʏɽʉʂʆʁ 

ʀ ɼʈʋɻʀʍ ɺʀɼʆɺ ʍʆɿʗʁʉʊɺɽʅʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ ɺ ʂʈʓʄʋ 

ɺ.ʀ. ɺʘʩʝʥʢʦ, ʖ.ɺ. ɹʦʙʨʠʢ 

 

122 

ʆʈɻɸʅʀɿɸʎʀʗ ʂʆʅʊʈʆʃʗ ɿɸɻʈʗɿʅɽʅʀʗ ɻʈʋʅʊʆɺ 

ʈɸɼʀʆʅʋʂʃʀɼɸʄʀ ʅɸ ʈɸɼʀɸʎʀʆʅʅʆ-ʆʇɸʉʅʆʄ ʆɹʒɽʂʊɽ 

ɻʆʈʆɼɸ ʉɽɺɸʉʊʆʇʆʃʗ 

ʉ.ʃ.ɻʘʚʨʠʩʝʥʢʦ, ɺ.ɸ. ʃʝʡ, ʄ.ʅ.ɹʝʣʘʷ  

 

126 

ɻɽʆʄɽʍɸʅʀʏɽʉʂʀʁ ʇʈʆɻʅʆɿ ʉɼɺʀɾɽʅʀʗ ɿɽʄʅʆʁ 

ʇʆɺɽʈʍʅʆʉʊʀ ʇʈʀ ɿɸʊʆʇʃɽʅʀʀ ɻʆʈʅʓʍ ɺʓʈɸɹʆʊʆʂ 

ʃʀʂɺʀɼʀʈʋɽʄʓʍ ʋɻʆʃʔʅʓʍ ʐɸʍʊ ʉ ʇʆʄʆʑʔʖ 

ɻʀɼʈʆɻɽʆʄɽʍɸʅʀʏɽʉʂʆɻʆ ʄʆɼɽʃʀʈʆɺɸʅʀʗ 

ʅ. ʅ. ɻʨʠʱʝʥʢʦʚ, ʃ.ɸ. ʂʘʤʙʫʨʦʚʘ, ɽ.ɸ. ɹʘʨʜʘʢʦʚʘ 

 

131 

ʇʈʀʄɽʅɽʅʀɽ ʄɽʊʆɼʆɺ ʀʉʂʋʉʉʊɺɽʅʅʆɻʆ ʀʅʊɽʃʃɽʂʊɸ ɼʃʗ 

ʆʎɽʅʂʀ ʈʀʉʂʆɺ ʇʈʆɺɸʃʆʆɹʈɸɿʆɺɸʅʀʗ ʇʈʀ ɿɸʉʊʈʆʁʂɽ 

ʇʆɼʈɸɹʆʊɸʅʅʓʍ ʊɽʈʈʀʊʆʈʀʁ 

ɺ. ɸ. ɼʨʠʙʘʥ, ɹ. ɺ. ʍʦʭʣʦʚ, ɸ.ɺ. ɸʥʪʠʧʝʥʢʦ  

 

136 

ɻʀɼʈʆʄʀʅɽʈɸʃʔʅʓɽ ʃɽʏɽɹʅʓɽ ʀ ʈɽʂʈɽɸʎʀʆʅʅʓɽ ʈɽʉʋʈʉʓ 

ʂʈʓʄɸ 

ɺ.ɺ. ɽʞʦʚ, ɺ.ʀ. ɺʘʩʝʥʢʦ 

 

140 

ɸʅɸʃʀɿ ʇʆɾɸʈʅʆʁ ʆɹʉʊɸʅʆɺʂʀ ʀ ʂʃʀʄɸʊʀʏɽʉʂʀʍ ʋʉʃʆɺʀʁ 

ɺ ʍɸʅʊʓ-ʄɸʅʉʀʁʉʂʆʄ ɸɺʊʆʅʆʄʅʆʄ ʆʂʈʋɻɽ (ʍʄɸʆ)  

ɺ ʇɽʈʀʆɼ 2015-2024 ɻɻ. 

ɺ.ʄ..ɿʣʦʙʠʥ, ʀ.ʀ. ʂʦʩʠʥʦʚʘ 

 

144 
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ʇɽʈʉʇɽʂʊʀɺʓ ʇʈʀʄɽʅɽʅʀʗ ʊɽʆʈʀʀ ɸɻʈɽɻɸʊʀɺʅʆʁ 
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ɸʅʆʄɸʃʀʁ ʀ ʗɼʈʓʐʂʆɺʓɽ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ɺ ɹʋʂʂɸʃʔʅʓʍ 

ʕʇʀʊɽʃʀʆʎʀʊɸʍ ʏɽʃʆɺɽʂɸ 

ɺ.ʅ. ʂʘʣʘʝʚ, ʀ.ɺ. ʀʛʥʘʪʦʚʘ, ʀ.ʀ. ʂʦʩʠʥʦʚʘ, ɽ.ɸ. ʂʘʣʘʝʚʘ,  

ɸ.ɺ. ʃʘʨʠʥʘ, ɸ.ɺ. ʐʘʙʝʣʴʩʢʘʷ  
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ʃʆʂɸʃʀɿɸʎʀʗ ʋʏɸʉʊʂʆɺ ʄɽɿʆʈɽʃʔɽʌɸ ʉ ɺʓʉʆʂʆʁ 

ʂʈʋʊʀɿʅʆʁ ʉʂʃʆʅʆɺ ɼʃʗ ʇʆʉʃɽɼʋʖʑɽɻʆ ʆɹʉʃɽɼʆɺɸʅʀʗ 

ʊɽʍʅʀʏɽʉʂʆɻʆ ʉʆʉʊʆʗʅʀʗ ɿɼɸʅʀʁ 

ʕ. ʖ.ʂʘʧʠʥʫʩ, ʅ. ʅ.ɻʨʠʱʝʥʢʦʚ2, ʃ. ʅ.ʂʨʠʞʘʥʦʚʩʢʘʷ 
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ʀʅɾɽʅɽʈʅɸʗ ɻɽʆʃʆɻʀʗ ʋʏɸʉʊʂɸ ʈɸɿʄɽʑɽʅʀʗ ʂɸʄɽʅʅʆɻʆ 

ʄʆʉʊɸ ɺ ɻ.ɺʆʈʆʅɽɾɽ ʀ ʀʉʊʆʈʀʗ ʈɽʂʆʅʉʊʈʋʂʎʀʀ ʆɹʒɽʂʊɸ 

ʂʋʃʔʊʋʈʅʆɻʆ ʅɸʉʃɽɼʀʗ 

ʀ.ʀ.ʂʦʩʠʥʦʚʘ, ʅ. ɸ.ɼʝʰʝʚʳʭ, ɸ.ɸ. ʂʨʝʤʥʝʚʘ, ɼ.ɸ.ɸʨʩʷʢʦʚʘ  

 

162 

ʕʂʆʃʆɻʆ-ɻʀɼʈʆʍʀʄʀʏɽʉʂʀʁ ʉʆʉʊɸɺ ʈɽʂʀ ʇɽʉʏɸʅʂɸ ɺ 

ʇʈɽɼɽʃɸʍ ʇʈʆʄʓʐʃɽʅʅʓʍ ʅɽʋɼʆɹʀʁ ɻ.ɺʆʈʆʅɽɾɸ 

ʀ. ʀ. ʂʦʩʠʥʦʚʘ, ʊ. ɺ. ʎʳʧʣʘʢʦʚʘ 
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ʆʎɽʅʂɸ ʊʈɸʅʉʌʆʈʄɸʎʀʀ ʃɸʅɼʐɸʌʊʆɺ ɸʈʂʊʀʏɽʉʂʆʁ ɿʆʅʓ 

ʈʌ ʇʆɼ ɺʆɿɼɽʁʉʊɺʀɽʄ ɻʆʈʅʆɼʆɹʓɺɸʖʑɽʁ ɼɽʗʊɽʃʔʅʆʉʊʀ 
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ʄɽʊʆɼʀʂɸ ʇʈʆɺɽɼɽʅʀʗ ʈɸɹʆʊ ʇʆ ʌʀʊʆʈɽʄɽɼʀɸʎʀʀ ʇʆʏɺ ʅɸ 

ʇʈʀʄɽʈɽ ɻʋɹʂʀʅʉʂʆ-ʉʊɸʈʆʆʉʂʆʃʔʉʂʆɻʆ ʇʈʆʄʓʐʃɽʅʅʆɻʆ 

ʂʆʄʇʃɽʂʉɸ 

ɽ.ʄ.ʈʝʧʠʥʘ 
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ɼʀʅɸʄʀʂɸ ɻʀɼʈʆʍʀʄʀʏɽʉʂʀʍ ʇʆʂɸɿɸʊɽʃɽʁ ʉʆʃɽʅʆɻʆ 

ʆɿɽʈɸ ɸɼɾʀ-ɹɸʁʏʀ (ʈɽʉʇʋɹʃʀʂɸ ʂʈʓʄ) ʇʆɼ ɺʃʀʗʅʀɽʄ 

ʄɽʊɽʆʈʆʃʆɻʀʏɽʉʂʀʍ ʀ ɸʅʊʈʆʇʆɻɽʅʅʓʍ ʌɸʂʊʆʈʆɺ  
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ʇʆɼʈɸɹʆʊɸʅʅʆʄ ʇʈʀʇʆɺɽʈʍʅʆʉʊʅʆʄ ʉʃʆɽ 

ʉɼʈɽʅʀʈʆɺɸʅʅʓʍ ʀ ʆɹɺʆɼʅɽʅʅʓʍ ʄɸʉʉʀɺʆɺ 

ɹ. ɺ. ʍʦʭʣʦʚ, ɺ. ɸ ɼʨʠʙʘʥ.  
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ʉɽʂʎʀʗ 4 

ʀʅɾɽʅɽʈʅʓɽ ʀɿʓʉʂɸʅʀʗ ʅɸ 

ʊɽʍʅʆɻɽʅʅʆ-ʅɸɻʈʋɾɽʅʅʓʍ ʊɽʈʈʀʊʆʈʀʗʍ 
 

 

 

ʊɽʂʊʆʅʀʏɽʉʂʀɽ ʌɸʂʊʆʈʓ ʌʆʈʄʀʈʆɺɸʅʀʗ ʆɹɺɸʃʔʅʆ-

ʆʇʆʃɿʅɽɺʓʍ ʉʊʈʋʂʊʋʈ ʄʓʉɸ ʌʀʆʃɽʅʊ (ɺ ʈɸʁʆʅɽ ʉɺʗʊʆ-

ɻɽʆʈɻʀɽɺʉʂʆɻʆ ɹɸʃɸʂʃɸɺʉʂʆɻʆ ʄʆʅɸʉʊʓʈʗ 

ɻ. ʉɽɺɸʉʊʆʇʆʃʗ)  

ʖ.ʄ. ɺʦʣʴʬʤʘʥ, ɸ.ʄ. ʆʩʪʘʥʠʥ, ɽ.ʗ. ʂʦʣʝʩʥʠʢʦʚʘ  
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ʂʆʄʇʃɽʂʉ ɻɽʆʌʀɿʀʏɽʉʂʀʍ ʄɽʊʆɼʆɺ ʂɸʂ ʕʊɸʇ ʉʆɿɼɸʅʀʗ 

ɻɽʆɼʀʅɸʄʀʏɽʉʂʀʍ ʄʆɼɽʃɽʁ  

ʌ.ʄ.ɻʦʣʫʙʝʚ, ʀ.ʖ.ʅʠʢʦʣʘʝʚ, ɼ.ʉ.ɹʦʨʦʜʠʥ, ʆ.ʃ.ʐʘʣʦʚʘʥʦʚ  
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ʀʅɾɽʅɽʈʅʓɽ ʀɿʓʉʂɸʅʀʗ ʅɸ ʊɽʈʈʀʊʆʈʀʗʍ ʄɽɼʅʆ-

ʂʆʃʏɽɼɸʅʅʓʍ ʀ ʄɽɼʅʆ-ʇʆʈʌʀʈʆɺʓʍ ʄɽʉʊʆʈʆɾɼɽʅʀʁ 

ʋʈɸʃɸ 

ʅ.ɺ. ɻʦʥʯʘʨ, ʀ.ɸ. ɸʥʪʦʥʦʚʘ, ʆ. ʄ. ɻʫʤʘʥ  
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ɼʀʉʊɸʅʎʀʆʅʅʆɽ ɿʆʅɼʀʈʆɺɸʅʀɽ ʄɽʉʊ  ʈɸɿʄɽʑɽʅʀʗ 

ʅɽʉɸʅʂʎʀʆʅʀʈʆɺɸʅʅʓʍ  ʉɺɸʃʆʂ ɺ ʇʈɽɼɽʃɸʍ  ʅɽʋɼʆɹʀʁ 

ʊɽʈʈʀʊʆʈʀʀ ɻ. ɺʆʈʆʅɽɾɸ ʀ ʀʍ ʆʏʀʉʊʂɸ 

ʀ.ʀ ʂʦʩʠʥʦʚʘ., ɸ.ɸ.ʂʫʨʳʰʝʚ, ɺ.ʅ ʅʝʪʝʩʘ 
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ʄʆʅʀʊʆʈʀʅɻ ɻɽʆɼʀʅɸʄʀʏɽʉʂʀʍ ʇʈʆʎɽʉʉʆɺ, ɺʆɿʅʀʂɸʖʑʀʍ 

ɺ ʇʆɼɿɽʄʅʓʍ ɺʓʈɸɹʆʊʂɸʍ ʀ ɺ ʇʆɼʈɸɹʆʊɸʅʅʓʍ ʇʈʀ ɼʆɹʓʏɽ 

ʋɻʃʗ ʄɸʉʉʀɺɸʍ ʇʆʈʆɼ ʅɸ ʆʉʅʆɺɽ ʆʎɽʅʂʀ ʀʍ 

ʅɸʇʈʗɾɪʅʅʆɻʆ ʉʆʉʊʆʗʅʀʗ ʄɽʊʆɼʆʄ ɽʀʕʄʇɿ 

ʀ.ɺ. ʂʫʟʥʝʮʦʚ  

 

230 

ʀʅʉʊʈʋʄɽʅʊɸʃʔʅʓɽ ʉɽʁʉʄʆʃʆɻʀʏɽʉʂʀɽ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʈɸʁʆʅɸ ɻʈʗɿɽɺʆɻʆ ɺʋʃʂɸʅɸ ɺ ʉ. ʅʆɺʆʉɽʃʆɺʂɸ ʃɽʅʀʅʉʂʆɻʆ 

ʈɸʁʆʅɸ ʈɽʉʇʋɹʃʀʂʀ ʂʈʓʄ  

ɸ.ʄ.ʆʩʪʘʥʠʥ, ɸ.ɸ.ʉʢʣʷʨ  

 

233 

ʌɸʂʊʆʈʓ ʀʅɾɽʅɽʈʅʆ-ɻɽʆʃʆɻʀʏɽʉʂʆʁ ʀ ʉɽʁʉʄʀʏɽʉʂʆʁ 

ʆʇɸʉʅʆʉʊʀ ʈɸɺʅʀʅʅʓʍ  

ʊɽʈʈʀʊʆʈʀʁ ʂʈʓʄɸ ʅɸ ʇʈʀʄɽʈɽ ɻ. ɽɺʇɸʊʆʈʀʗ 

ɸ.ʄ.ʆʩʪʘʥʠʥ, ɸ.ɸ.ʉʢʣʷʨ 

 

238 

ɺʆɿʅʀʂʅʆɺɽʅʀɽ ʇʈʆʉɸɼʆʏʅʓʍ ʉɺʆʁʉʊɺ ʇʈʀ ɿɸʉʆʃɽʅʀʀ 

ʅɽʇʈʆʉɸɼʆʏʅʓʍ ɻʈʋʅʊʆɺ ɺ ʃɸɹʆʈɸʊʆʈʅʓʍ ʋʉʃʆɺʀʗʍ 

ʅ.ɸ.ʇʝʪʨʦʚ, ɸ.ɺ.ʊʠʭʦʥʦʚ2  

 

243 

ʉɽʁʉʄʀʏɽʉʂʆɽ ʄʀʂʈʆʈɸʁʆʅʀʈʆɺɸʅʀɽ ï ʆɼʀʅ ʀɿ 

ʕʌʌɽʂʊʀɺʅʓʍ ʄɽʊʆɼʆɺ ʆʎɽʅʂʀ ʉɽʁʉʄʀʏɽʉʂʆʁ ʆʇɸʉʅʆʉʊʀ 

(ʅɸ ʇʈʀʄɽʈɽ ɽʃɸʅʉʂʆʁ ʉʊʈʋʂʊʋʈʓ ɺʆʈʆʅɽɾʉʂʆɻʆ 

ʂʈʀʉʊɸʃʃʀʏɽʉʂʆɻʆ ʄɸʉʉʀɺɸ) 

ʀ.ʅ., ʉʘʬʨʦʥʠʯ ɸ.ʀ., ʉʝʤʝʥʦʚ ʃ.ʀ., ʅʘʜʝʞʢʘ ʀ.ʄ. ʂʦʣʝʩʥʠʢʦʚ  

255 
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ʅʆɺʓɽ ɿɸʂʆʅʆʄɽʈʅʆʉʊʀ ɺ ʀʅʀʎʀɸʎʀʀ ʆʇʆʃɿʅɽɺʓʍ 

ʇʈʆʎɽʉʉʆɺ 

ɸ.ʅ. ʊʠʤʦʬʝʝʚ 

 

258 

ɺʃʀʗʅʀɽ ʊɽʍʅʆɻɽʅʅʓʍ ʌɸʂʊʆʈʆɺ ʅɸ ɻɽʆʃʆɻʀʏɽʉʂʀɽ ʀ 

ɻʀɼʈʆɻɽʆʃʆɻʀʏɽʉʂʀɽ ʋʉʃʆɺʀʗ: ʀʅɾɽʅɽʈʅʓɽ ʀɿʓʉʂɸʅʀʗ ʀ 

ʀʍ ɿʅɸʏɽʅʀɽ ɼʃʗ ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ 

ʉ. ʀ. ʌʦʥʦʚʘ, ɽ.ʕ. ɹʫʨʘʢ, ɸ. ɺ. ʏʘʧʣʠʥʘ 

 

261 

ʀʉʉʃɽɼʆɺɸʅʀɽ ɻʈʋʅʊʆɺ ʅɸ ʊɽʈʈʀʊʆʈʀʀ, ʇʈɽɼʅɸɿʅɸʏɽʅʅʆʁ 

ɼʃʗ ʄʅʆɻʆʕʊɸɾʅʆʁ ɾʀʃʆʁ ɿɸʉʊʈʆʁʂʀ ɻ. ɺʆʈʆʅɽɾɸ 

ʉ.ʀ.ʌʦʥʦʚʘ,  ʉ.ʀ.ʕʧʠʪʘʰʚʠʣʠ, ɺ.ʄ.ʄʠʪʠʥʘ, ʊ.ɸ.ʊʘʪʘʨʠʥʩʢʘʷ  

 

265 

 ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʆɽ ʆʇʈɽɼɽʃɽʅʀɽ ʉʆʈɹʎʀʆʅʅʆ-

ʂʀʅɽʊʀʏɽʉʂʀʍ ʉɺʆʁʉʊɺ ɻʆʈʅʓʍ ʇʆʈʆɼ 

ɽ. ɼ. ʍʦʜʳʨʝʚ, ʄ. ɺ. ɻʦʨʜʠʝʥʢʦ 

 

269 

ʉɽʂʎʀʗ 5 

ʕʂʆʃʆɻʀʏɽʉʂɸʗ ʀ ʇʈʆʄʓʐʃɽʅʅɸʗ 

ɹɽɿʆʇɸʉʅʆʉʊʔ ʊɽʈʈʀʊʆʈʀʁ: ʇʈɸʂʊʀʏɽʉʂʀɽ, 

ʄɽʊʆɼʀʏɽʉʂʀɽ ʀ ʇʈɸɺʆɺʓɽ ɸʉʇɽʂʊʓ  
 

 

ʇʈɸɺʆɺʆɽ ʈɽɻʋʃʀʈʆɺɸʅʀɽ ʇʈʀʈʆɼʆʆʍʈɸʅʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ 

ɺ ɻʆʈʅʆʇʈʆʄʓʐʃɽʅʅʓʍ ʈɸʁʆʅɸʍ 

ɺ.ɸ.ɹʫʜʘʨʠʥʘ, ʄ.ɺ.ɸʢʦʧʷʥ  

 

274 

ʇʈɸɺʆɺʓɽ ɸʉʇɽʂʊʓ ʆʊɺɽʊʉʊɺɽʅʅʆʉʊʀ ʇʈɽɼʇʈʀʗʊʀʁ ɻʆʈʆɼɸ 

ʉɽɺɸʉʊʆʇʆʃʗ ɿɸ ʅɸʈʋʐɽʅʀɽ ʕʂʆʃʆɻʀʏɽʉʂʆʁ ʀ 

ʇʈʆʄʓʐʃɽʅʅʆʁ ɹɽɿʆʇɸʉʅʆʉʊʀ 

ʊ.ɸ. ʀʚʘʥʯʝʥʢʦ, ʄ.ɸ.ʊʦʢʘʨʝʚ , ɽ.ʌ.ɹʘʨʠʝʚʘ 

 

277 

ʆɹʆʉʅʆɺɸʅʀɽ ʉʆʉʊɸɺɸ ʀ ʉʆɼɽʈɾɸʅʀʗ ʂʆʄʇʃɽʂʉʅʆʁ 

ɼʀɸɻʅʆʉʊʀʂʀ ʆʊʉɽɺɸ ɼʈʆɹʃɽʅʀʗ  

ɻʈɸʅʀʊɸ ɼʃʗ ɽɻʆ ʕʌʌɽʂʊʀɺʅʆʁ ʉʊʈʆʀʊɽʃʔʅʆ-

ʊɽʍʅʆʃʆɻʀʏɽʉʂʆʁ ʋʊʀʃʀɿɸʎʀʀ 

ʄ.ɼ. ʂʦʣʧʘʯʥʠʢʦʚ, ɸ.ʀ. ʄʘʢʝʝʚ 

281 

 

ʉɽʂʎʀʗ 6 

ʋʈɹɸʅʆʃʆɻʀʗ: ʕʂʆʃʆɻʆ-ɻɽʆʃʆɻʀʏɽʉʂʀɽ 

ʇʈʆɹʃɽʄʓ  
 

 

ɻɸʈʄʆʅʀʗ ʀ ʂʆʅʌʃʀʂʊ: ɻʆʈʆɼ, ʏɽʃʆɺɽʂ ʀ ʇʈʀʈʆɼɸ ɺ ʕʇʆʍʋ 

ʊɽʍʅʆɻɽʅɽɿɸ 

ʉ.ʅ. ɹʠʨʶʢʦʚʘ  

 

287 

ʈɸɿɺʀʊʀɽ ʉʆʃʅɽʏʅʓʍ ʕʃɽʂʊʈʆʉʊɸʅʎʀʁ ʀ ʇɽʈʉʇɽʂʊʀɺʓ ʀʍ 

ʀʉʇʆʃʔɿʆɺɸʅʀʗ ɺ ʈʆʉʉʀʀ 

ʉ.ʅ. ɻʣʘʜʢʠʭ  

 

291 
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ɺʃʀʗʅʀɽ ʉʆɺʈɽʄɽʅʅʆɻʆ ɸʅʊʈʆʇʆɻɽʅʅʆɻʆ ɺʆɿɼɽʁʉʊɺʀʗ ʅɸ 

ʕʂʆʃʆɻʀʏɽʉʂʆɽ ʉʆʉʊʆʗʅʀɽ ʉʂʃʆʅʆɺʓʍ ɸɻʈʆʃɸʅɼʐɸʌʊʆɺ  

(ʅɸ ʇʈʀʄɽʈɽ ʆʆʆ çɸɺɸʅɻɸʈɼ-ɸɻʈʆ-ɺʆʈʆʅɽɾè ʆʊɼɽʃɽʅʀɽ 

çʅʀɾʅɽɼɽɺʀʎʂ-3») 

ʃ.ɸ.ʃʦʧʘʪʠʥʘ 

 

294 

ʆʉʅʆɺʅʓɽ ʅɸʇʈɸɺʃɽʅʀʗ ɻɽʆʕʂʆʃʆɻʀʏɽʉʂʀʍ 

ʀʉʉʃɽɼʆɺɸʅʀʁ ʋʈɹɸʅʀɿʀʈʆɺɸʅʅʓʍ ʊɽʈʈʀʊʆʈʀʁ 

ʃ.ɸ.ʄʝʞʦʚʘ, ʈ.ɸ. ɿʘʡʮʝ, ɸ.ʄ.ʃʫʛʦʚʩʢʦʡ 
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ʉɽʂʎʀʗ 7 

ʄʦʣʦʜʳʝ ʚ ʥʘʫʢʝ 

(ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʠ ʘʩʧʠʨʘʥʪʦʚ) 
 

 

ʈʓɾʀʂ ʇʆʉɽɺʅʆʁ ʂɸʂ ʕʂʆʃʆɻʀʏɽʉʂʀ ʇɽʈʉʇɽʂʊʀɺʅɸʗ 

ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅɸʗ ʂʋʃʔʊʋʈɸ ɼʃʗ ʂʈʓʄɸ 

ʖ. ɸ.ɸʶʧʦʚʘ  

 

302 

ɸʅɸʃʀɿ ʄʅɽʅʀʗ ʅɸʉɽʃɽʅʀʗ  ɺʆʈʆʅɽɾʉʂʆʁ ʆɹʃɸʉʊʀ ʆ 

ʂɸʏɽʉʊɺɽ ʇʀʊʔɽɺʆʁ ɺʆɼʓ (ʇʆ ɼɸʅʅʓʄ ʉʆʎʀʆʃʆɻʀʏɽʉʂʆɻʆ 

ʆʇʈʆʉɸ) 

ɸ.ɸ. ɹʘʨʘʥʦʚʘ, ʕ.ɻ. ʇʦʪʘʧʦʚʘ 

 

306 

ɸʅɸʃʀɿ ʌʆʈʄʀʈʆɺɸʅʀʗ ɻɽʆʕʂʆʃʆɻʀʏɽʉʂʀʍ ʋʉʃʆɺʀʁ 

ʊɽʈʈʀʊʆʈʀʀ ʍʆʇɽʈʉʂʆɻʆ ɻʆʉʋɼɸʈʉʊɺɽʅʅʆɻʆ ʇʈʀʈʆɼʅʆɻʆ 

ɿɸʇʆɺɽɼʅʀʂɸ ɺ ɻɽʆʃʆɻʀʏɽʉʂʆʁ ʀʉʊʆʈʀʀ 

ʄ.ʄ. ɼʘʤʙʝ, ʃ.ɸ. ʄʝʞʦʚʘ  

 

309 

ɹɽɿʆʊʍʆɼʅɸʗ ʇɽʈɽʈɸɹʆʊʂɸ ɺʊʆʈʀʏʅʆɻʆ ʄʆʃʆʏʅʆɻʆ ʉʓʈʔʗ: 

ʀɿʋʏɽʅʀɽ ʌʋʅʂʎʀʆʅɸʃʔʅʓʍ ʀ ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʍ ʉɺʆʁʉʊɺ 

ɹɽʃʂʆɺʓʍ ʂʆʄʇʆʅɽʅʊʆɺ 

ʆ.ɸ. ɼʝʨʙʝʥʸʚ  

 

314 

ʕʂʆʃʆɻʆ-ʊɽʍʅʆʃʆɻʀʏɽʉʂʀɽ ɸʉʇɽʂʊʓ ʇʈʆʀɿɺʆɼʉʊɺɸ 

ʈɸʉʊʀʊɽʃʔʅʓʍ ʄɸʉɽʃ ɺ ʈɽʉʇʋɹʃʀʂɽ ʂʈʓʄ 

ɺ.ɺ.ʂʦʨʦʪʘʝʚʘ, ɽ.ʅ.ʉʳʨʛʠʡ  

 

319 

ɼʀʅɸʄʀʂɸ ɸʂʊʀɺʀɿɸʎʀʀ ʈʆɽɺ ɿɽʄʃɽʊʈʗʉɽʅʀʁ ʀ 

ʀʉʂʋʉʉʊɺɽʅʅʓʁ ʀʅʊɽʃʃɽʂʊ ɺ ɿɸɼɸʏɸʍ ʀʍ ʈɸʉʇʆɿʅɸɺɸʅʀʗ ɺ 

ʂʆʅʊɽʂʉʊɽ ʕʂʆʃʆɻʀʏɽʉʂʆʁ ɻɽʆʃʆɻʀʀ 

ɺ.ʉ. ʃʶʪʠʢʦʚʘ, ʀ.ʅ. ʃʠʪʦʚʯʝʥʢʦ 

 

323 

ʆɹ ʕʂʆʃʆɻʀʏɽʉʂʀʍ ɸʉʇɽʂʊɸʍ ʉʆɺʈɽʄɽʅʅʆʁ ʉɽʁʉʄʀʏʅʆʉʊʀ 

ʈɽɻʀʆʅɸ ʉɽɺɽʈʅʆɻʆ ʊʗʅʔ-ʐɸʅʗ ʀ ʇʈʀʃɽɻɸʖʑʀʍ 

ʊɽʈʈʀʊʆʈʀʁ 

ɺ.ʉ. ʃʶʪʠʢʦʚʘ, ʀ.ʅ. ʃʠʪʦʚʯʝʥʢʦ  

 

327 

ʕʂʆʃʆɻʆ-ɻʀɼʈʆɻɽʆʍʀʄʀʏɽʉʂɸʗ ʀ ɻʀɼʈʆʃʆɻʀʏɽʉʂɸʗ 

ʆʎɽʅʂɸ ʊɽʈʈʀʊʆʈʀʀ ʂʋʈɸʅɸʍʉʂʆɻʆ ʈʋɼʅʆɻʆ ʇʆʃʗ 

ʄ.ʇ. ɿʘʢʫʩʠʣʦʚʘ, ʀ.ʀ. ʂʦʩʠʥʦʚʘ 

 

331 



10 

 

ʆʎɽʅʂɸ ʇʆɾɸʈʅʆʁ ɹɽɿʆʇɸʉʅʆʉʊʀ ɺ ɾʀʃʓʍ ʀ 

ʇʈʆʄʓʐʃɽʅʅʓʍ ɿʆʅɸʍ ʉɽɺɸʉʊʆʇʆʃʗ 

ʊ.ɸ. ʀʚʘʥʯʝʥʢʦ, ɼ.ʄ. ʉʢʚʦʨʮʦʚʘ, ʄ.ɸ. ʊʦʢʘʨʝʚ, ɽ.ʌ.ɹʘʨʠʝʚʘ 

 

339 

ɺʃʀʗʅʀɽ ʉʆɿɼɸʅʀʗ ʇʈʋɼʆɺ ʅɸ ʉʊʈʋʂʊʋʈʋ ʃɸʅɼʐɸʌʊʆɺ 

ʉ.ɺ. ʂʘʣʘʝʚ, ɽ.ɺ. ɾʠʛʫʣʠʥʘ 

 

342 

ʆʉʆɹɽʅʅʆʉʊʀ ʅɽʌʊʗʅʆɻʆ ɿɸɻʈʗɿʅɽʅʀʗ ʇʆɼɿɽʄʅʓʍ ɺʆɼ ɺ 

ʈɸʁʆʅɽ ʂʈʋʇʅʆʁ ʅɽʌʊɽɹɸɿʓ 

ɸ.ɺ ʂʦʨʥʝʚ., ɽ.ɸ ʉʘʤʦʜʫʨʦʚ., ɸ.ʉ. ɸʛʘʬʦʥʦʚ 

 

346 

ʕʂʆʃʆɻʆ-ɻɽʆʍʀʄʀʏɽʉʂɸʗ ʆʎɽʅʂɸ ʕʅʉʂʆɻʆ ʋʏɸʉʊʂɸ 

ʄɸɻɸɼɸʅʉʂʆʁ ʆɹʃɸʉʊʀ  

 ʈ.ʈ.ʄʘʥʩʫʨʦʚʘ, ɸ.ɸ.ʂʫʨʳʰʝʚ 

 

350 

ʆʎɽʅʂɸ ʉʊɽʇɽʅʀ ʇʋʏʀʅʀʉʊʆʉʊʀ ɻʈʋʅʊʆɺ ʅɸ ʊɽʈʈʀʊʆʈʀʀ 

ʄɽʉʊʆʈʆɾɼɽʅʀʗ ʀɿɺɽʉʊʅʗʂɸ 

çʄʆʂʋʃɸɽɺʉʂʆɽè(ʂʈɸʉʅʆʗʈʉʂʀʁ ʂʈɸʁ) 

ʄ.ʅ. ʄʦʭʥʘ  

 

356 

ʆʉʆɹɽʅʅʆʉʊʀ ʌʀɿʀʏɽʉʂʀʍ ʀ ʌʀɿʀʂʆ-ʄɽʍɸʅʀʏɽʉʂʀʍ 

ʉɺʆʁʉʊɺ ʊɽʍʅʆɻʈʋʅʊʆɺ ʇʆʃʀɻʆʅɸ ʊɺɽʈɼʓʍ ʂʆʄʄʋʅɸʃʔʅʓʍ 

ʆʊʍʆɼʆɺ ɺ ʄʆʉʂʆɺʉʂʆʁ ʆɹʃɸʉʊʀ 

ɽ. ʉ. ʉʦʣʦʤʘʪʠʥʘ, ʊ. ɺ. ʄʘʣʠʢʦʚʘ 

 

360 

ʆʎɽʅʂɸ ʀʅɾɽʅɽʈʅʆ-ɻɽʆʃʆɻʀʏɽʉʂʀʍ ʋʉʃʆɺʀʁ ɺ ʈɸʁʆʅɽ 

ʉɽʊʀ ʀʅɾɽʅɽʈʅʆ-ʊɽʍʅʀʏɽʉʂʆɻʆ ʆɹɽʉʇɽʏɽʅʀʗ ʇʆ ʋʃʀʎɽ 

ʍɸɼʓɾɽʅʉʂʆʁ, ʉʊɸʅʎʀʀ ɺɽʉɽʃʆɽ, ɻ. ʉʆʏʀ, ʂʈɸʉʅʆɼɸʈʉʂʆɻʆ 

ʂʈɸʗ 

ʃ.ʅ. ʉʪʨʦʛʦʥʦʚʘ, ʄ.ʇ. ʊʦʨʝʝʚʘ  

 

364 

ʆʎɽʅʂɸ ʉʆʉʊʆʗʅʀʗ ʆʇʆʃɿʅɽɺʆɻʆ ʉʂʃʆʅɸ   ʈɽʂʀ ɼʆʅ ɺ 

ɻʆʈʆɼɽ ʇɸɺʃʆɺʉʂ, ɺʆʈʆʅɽɾʉʂɸʗ ʆɹʃɸʉʊʔ 

ʉ.ɸ.ʋʩʝʥʢʦ, ʀ.ʀ ʂʦʩʠʥʦʚʘ 

 

367 

ɸ ʏʊʆ ɺ ɹʋɼʋʖʑɽʄ? 

ʉ. ʀ. ʌʦʥʦʚʘ,, ʈ.ɸ. ʃʫʯʥʠʢʦʚ  
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ʇʃɽʅɸʈʅʓɽ  ʀ ɿɸʂɸɿʅʓɽ ɼʆʂʃɸɼʓ 
 

ʋɼʂ 504; 504.75; 502.1; 371.0.33 

ʆʊ ʕʂʆʃʆɻʀʏɽʉʂʀʍ ʌʋʅʂʎʀʁ ʃʀʊʆʉʌɽʈʓ ʂ ʕʂʆʃʆɻʀʏɽʉʂʀʄ 

ʌʋʅʂʎʀʗʄ ɸɹʀʆʊʀʏɽʉʂʀʍ ʉʌɽʈ ɿɽʄʃʀ 

ɺ.ʊ.ʊʨʦʬʠʤʦʚ1, ʄ.ɸ.ʍʘʨʴʢʠʥʘ2  

ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ, ʛʝʦʣʦʛʠʯʝʩʢʠʡ 

ʬʘʢʫʣʴʪʝʪ, ʛ.ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

ʝ-mail: trofimov@rector.msu.ru1, e-mail: kharkina@mail.ru2 

 

ɸʥʥʦʪʘʮʠʷ. ʇʦʢʘʟʘʥʘ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʴ ʥʘʫʯʥʳʭ ʦʩʥʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʝʦʣʦʛʠʠ ʠ 

ʛʝʦʵʢʦʣʦʛʠʠ ʥʘ ʙʘʟʝ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦʙ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʣʠʪʦʩʬʝʨʳ ʠ ʜʨʫʛʠʭ 

ʘʙʠʦʪʠʯʝʩʢʠʭ ʩʬʝʨ ɿʝʤʣʠ. ɼʘʶʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʥʷʪʠʡ ʦʩʥʦʚʥʳʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʘʙʠʦʪʠʯʝʩʢʠʭ ʩʬʝʨ ɿʝʤʣʠ ï ʨʝʩʫʨʩʥʦʡ, ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ, 

ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʠ ʛʝʦʬʠʟʠʯʝʩʢʦʡ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʜʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʦʜʥʦʡ ʠʟ ʘʙʠʦʪʠʯʝʩʢʠʭ ʩʬʝʨ ɿʝʤʣʠ ï ʘʪʤʦʩʬʝʨʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʠʪʦʩʬʝʨʘ, ʘʪʤʦʩʬʝʨʘ, ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ, 

ʛʘʟʦʚʳʡ ʨʝʩʫʨʩ, ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʝ, ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ. 
 
˿͔͙͔ͦ͒ͪ͗͊ͤ Ή͎͙ͦͦ͟͡;͔͙ͫ͟ͻ ͺͯͤ͟ͼ͙Ύͻ ͙ͭͦͫ͡ͺ͔ͪ· ͋·ͦ͡ ͫͺ͙͍ͦͪͣͯͪͦ͊ͤͦ͡ ͍ мффп ͎Φ 

ˤΦ́Φ ́ ͪͦͺ͙͍ͣͦ·ͣ ͙ ˨Φ˥Φ ˭ ͙͙͎ͤͦͣ͡ ͊͟͟ ͔ͪͯ͘͡Έͭ͊ͭ ͦͼ͔͙ͤ͟ ͍͙͔͚͍͙͊ͣͦ͒ͫͭ͘Ύ ͔ͣ͗͒ͯ ͔͙ͦͣͨͦͤͤͭ͊ͣ͟ 
͍͔͚ͭͪ͒ͦ ͦ͋ͦͦ͡;͙͟ ˭͔͙ͣ͡ ς ͡ ͙ͭͦͫͺ͔͚ͪͦ ͙ ͙͍͗·͙ͣ ͎͙͙ͦͪ͊ͤͣ͊ͣ͘Σ ͍͟͡Ό;͊Ύ ;͔͍͔ͦ͡;͔͔ͫͦ͟ ͫͦͦ͋΅͔͍ͫͭͦΦ 
̂;͔͙͔ͤ ͦ͋ Ή͎͙ͦͦ͟͡;͔͙ͫ͟ͻ ͺͯͤ͟ͼ͙͚ ͙ͭͦͫ͡ͺ͔ͪ· ͦ͋Ά͔͙͒ͤΎ͔ͭ ͍ ͔͙͒ͤ·͚ ͎ͪͯ͟ ͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͣ·ͻ 
͔ͨͪͦ͋ͣ͡ ͎͍͔ͣͤͦͦͨ͊ͤͦͦ͡ ͙͔͍͙͔ͫͫ͒ͦ͊ͤ͡ ͙ͭͦͫ͡ͺ͔ͪ· ͊͟͟ ͔ͫͪ͒· ͫͯ΅͔͍͍͙ͫͭͦ͊ͤΎ ͎͙ͦͪ͊ͤ;͔͚ͫͦ͟ ͙͙͗ͤ͘ 
ς ͔͚ͨͪͦͫͭ΄͙ͻ ͔͔ ͺͦͪͣ ό͙ͣͪͦ͋ͤ͟·ͻ ͫͦͦ͋΅͔͍ͫͭύΣ ͙͔ͪ͊ͫͭͭ͡Έ͙ͤͦͫͭΣ ͙͍͗ͦͭͤ·ͻΣ ͍͟͡Ό;͊Ύ ;͔͍͔ͦ͊͟͡Φ 
˻͍͔ͫͤͦͤͦ ͫ Ή͎͙ͦͦ͟͡;͔͙ͫ͟ͻ ͙ͨͦ͘ͼ͙͚ ζ͔ͨͪ͒ͤ͊ͤ͊͘;͔͙͔ͤη ͙ͭͦͫ͡ͺ͔ͪ· ς ͔͔ͪͫͯͪͫͤͦ ͙ Ή͔͎͔͙ͤͪͭ;͔͔ͫͦ͟ 
͙͔͔͔͗ͤͦ͋ͫͨ͘;͔͙͔ͤ ͙͋ͦͭ· ͔͙͔ͪ͊ͯͭͫ͘͡Ύ ;͔͔ͪ͘ ͔ͪͫͯͪͫͤͯΌΣ ͎͔͙͙ͦ͒ͤ͊ͣ;͔ͫͯ͟ΌΣ ͎͔ͦͻ͙͙ͣ;͔ͫͯ͟Ό ͙ 
͎͔ͦͺ͙͙͘;͔ͫͯ͟Ό Ή͎͙ͦͦ͟͡;͔͙͔ͫ͟ ͺͯͤ͟ͼ͙͙Φ ˻͔͙ͭͣͭͣΣ ;ͭͦ ͒ͦ мффу ͎Φ ͎͔ͦͺ͙͙͘;͔ͫ͊͟Ύ ͙ ͎͔ͦͻ͙͙ͣ;͔ͫ͊͟Ύ 
ͺͯͤ͟ͼ͙͙ ͙͍͙ͪ͊ͫͫͣ͊ͭͪ͊ͫ͡Έ ͍͔ͫͦͣͫͭͤͦ ͊͟͟ ͎͔ͦͺ͙͙ͦ͘͟-͎͔ͦͻ͙͙ͣ;͔ͫ͊͟Ύ ͺͯͤ͟ͼ͙ΎΦ ˻͒ͤ͊ͦ͟ ͙ͯ͘;͔͙͔ͤ 
Ή͎ͭͦͦ ͍ͦͨͪͦͫ͊ ͨͦ͊͊ͦ͘͟͡Σ ;ͭͦ ͙ͨͪͪͦ͒͊ Ή͙ͭͻ ͺͯͤ͟ͼ͙͚ ͙ͦͭ͡;ͤ͊Φ ˮ ͎ͭͦ͒͊ ͙ͫͭ͊͡ ͍·͔͒͡ΎͭΈ ͔ͦͭ͒͡Έͤͦ 
͎͔ͦͻ͙͙ͣ;͔ͫͯ͟ΌΣ ͔ͦͭ͒͡Έͤͦ ͎͔ͦͺ͙͙͘;͔ͫͯ͟Ό ͺͯͤ͟ͼ͙͙ ͙ͭͦͫ͡ͺ͔ͪ·Φ 

˽ͦ͒ Ή͎͙ͦͦ͟͡;͔͙͙ͫͣ͟ ͺͯͤ͟ͼ͙Ύ͙ͣ ͙ͭͦͫ͡ͺ͔ͪ· ͙͔ͨͦͤͣ͊ͭͫΎ ͍͔ͫ ͎͙͔ͣͤͦͦͦ͋ͪ͊͘ ͺͯͤ͟ͼ͙͚Σ 
͔͔ͦͨͪ͒͡ΎΌ΅͙ͻ ͙ ͦͭͪ͊͗͊Ό΅͙ͻ ͪͦ͡Έ ͙ ͤ͊͘;͔͙͔ͤ ͙ͭͦͫ͡ͺ͔ͪ·Σ ͍͟͡Ό;͊Ύ ͔ͨͦ͒ͣͤ͘·͔ ͍ͦ͒·Σ ͔ͤͺͭΈΣ ͎͊͘·Σ 
͎͔ͦͻ͙͙ͣ;͔͙͔ͫ͟ ͙ ͎͔ͦͺ͙͙͘;͔͙͔ͫ͟ ͨͦ͡Ύ ͙ ͔ͨͪͦͭ͊͟Ό΅͙͔ ͍ ͔͚ͤ ͎͔͎͙ͦͦ͡;͔͙͔ͫ͟ ͨͪͦͼ͔ͫͫ·Σ ͍ 
͙͔͔͔͗ͤͦ͋ͫͨ͘;͔͙͙ͤ ͙͋ͦͭ· ͙ ;͔͍͔ͦ͡;͔͎ͫͦͦ͟ ͫͦͦ͋΅͔͍ͫͭ͊ ώп-сϐΦ ˤ·͔͔͙͔͒ͤ͡ ;͔͍͔ͦ͡;͔͚ͫͦ͟ ͨͦͨͯ͡Ύͼ͙͙ 
͍ͫΎ͊ͤͦ͘ ͫ ͔͔ ͙͍͊ͭͤ͟·ͣ ͍͔͚͍͙͔ͦ͒ͫͭͣ͘ ͤ͊ ͙ͨͪͪͦ͒ͤͯΌ ͔ͫͪ͒ͯΣ ͙ͨͪ;͔ͣ ͤ͊ ͎͙ͯ͋ͤ͡·Σ ͤ͊͘;͙͔ͭ͡Έͤͦ 
͔͍ͨͪ·΄͊Ό΅͙͔ ͍͙͡Ύ͙͔ͤ ͦͫͭ͊͡Έ͚ͤͦ ͙͋ͦͭ·Φ 

ʅʘʫʯʥʘʷ ʢʦʥʮʝʧʮʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʣʠʪʦʩʬʝʨʳ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʤʥʦʛʦʧʣʘʥʦʚʦʝ ʠʟʫʯʝʥʠʝ ʨʦʣʠ ʣʠʪʦʩʬʝʨʳ ʢʘʢ ʩʨʝʜʳ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʡ ʞʠʟʥʠ ï 

ʧʨʦʩʪʝʡʰʠʭ ʝʝ ʬʦʨʤ, ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ ʠ ʯʝʣʦʚʝʯʝʩʢʦʡ ʧʦʧʫʣʷʮʠʠ. ɺ ʭʦʜʝ 

ʨʘʟʨʘʙʦʪʢʠ ʩʦʜʝʨʞʘʥʠʷ ʧʦʥʷʪʠʡ ï ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʘʙʠʦʪʠʯʝʩʢʠʭ ʩʬʝʨ ɿʝʤʣʠ 

(ʘʪʤʦʩʬʝʨʳ, ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʛʠʜʨʦʩʬʝʨʳ, ʧʝʜʦʩʬʝʨʳ) ï ɺ.ʊ. ʊʨʦʬʠʤʦʚʳʤ [3] 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʦʪ ʞʝ ʧʦʜʭʦʜ ʠ ʥʘʟʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ, ʯʪʦ ʠ ʚ ʩʣʫʯʘʝ ʩ 

ʣʠʪʦʩʬʝʨʦʡ. ɺʳʜʝʣʝʥʳ ʨʝʩʫʨʩʥʘʷ, ʛʝʦʜʠʥʘʤʠʯʝʩʢʘʷ, ʛʝʦʭʠʤʠʯʝʩʢʘʷ ʠ ʛʝʦʬʠʟʠʯʝʩʢʘʷ 

ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ʜʣʷ ʢʘʞʜʦʡ ʘʙʠʦʪʠʯʝʩʢʦʡ ʦʙʦʣʦʯʢʠ. ʆʙʲʝʤʳ ʵʪʠʭ ʧʦʥʷʪʠʡ 

ʪʨʘʢʪʫʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

¶ ͔ͪͫͯͪͫͤ͊Ύ ͺͯͤ͟ͼ͙Ύ ͔͔ͦͨͪ͒͡Ύ͔ͭ ͪͦ͡Έ ͎͙ͦͪ͊ͤ;͔͙ͫ͟ͻΣ ͙͔ͣͤͪ͊͡Έͤ·ͻ ͙ ͎͙͔ͦͪ͊ͤͦͣͤͪ͊͡Έͤ·ͻ 

͔͍ͪͫͯͪͫͦ ͎͔ͦͫͺ͔ͪͤ·ͻ ͦ͋ͦͦ͡;͔͟ ˭͔͙ͣ͡ ό͙ͭͦͫ͡ͺ͔ͪ·Σ ͎͙͒ͪͦͫͺ͔ͪ·Σ ͊ͭͣͦͫͺ͔ͪ·ύ ͒͡Ύ ͙͙͗ͤ͘ ͙ 

͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͙͋ͦͭ· ͊͟͟ ͍ ͊͟;͔͍͔ͫͭ ͙͋ͦͼ͔ͤͦ͊͘Σ ͭ͊͟ ͙ ͫͦͼ͙͊͡Έ͚ͤͦ ͫͭͪͯͭͯͪ͟· ό;͔͍͔ͦ͡;͔͎ͫͦͦ͟ 

ͫͦͦ͋΅͔͍ͫͭ͊ύΤ 

mailto:trofimov@rector.msu.ru1
mailto:kharkina@mail.ru
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¶ ͎͔͙͙ͦ͒ͤ͊ͣ;͔ͫ͊͟Ύ ͺͯͤ͟ͼ͙Ύ ͔͔ͦͨͪ͒͡Ύ͔ͭ ͍͙͡Ύ͙͔ͤ ͙͙͒ͤ͊ͣ;͔͙ͫ͟ͻ ͨͪͦͼ͔͍ͫͫͦ ͙ Ύ͍͔͙͚ͤ͡Σ 
͔ͨͪͦͭ͊͟Ό΅͙ͻ ͍ ͎͔ͦͫͺ͔ͪͤ·ͻ ͦ͋ͦͦ͡;͊͟ͻ ͍ ͔ͪͯ͘͡Έ͔ͭ͊ͭ ͙ͻ ͙͎ͨͪͪͦ͒ͤͦͦ ͙ ͙ͨͪͪͦ͒ͤͦ-͔ͭͻ͎͔͎ͤͦͤͤͦͦ 
͍͙͙ͪ͊ͭ͘ΎΣ ͤ͊ ͍͙ͯͫͦ͡Ύ ͫͯ΅͔͍͍͙ͫͭͦ͊ͤΎ ͙͋ͦͼ͔͍ͤͦͦ͘Σ ͍͟͡Ό;͊Ύ ;͔͍͔ͦ͡;͔͔ͫͦ͟ ͫͦͦ͋΅͔͍ͫͭͦΤ 

¶ ͎͔ͦͻ͙͙ͣ;͔ͫ͊͟Ύ ͺͯͤ͟ͼ͙Ύ ͔͔ͦͨͪ͒͡Ύ͔ͭͫΎ ͊͟͟ ͍͚͍ͫͦͫͭͦ ͻ͙͙ͣ;͔͙ͫ͟ͻ ͔͚ͨͦ͡ ό͔͔͚ͤͦ͒ͤͦͪͦ͒ͤͦͫͭύ 
͎͔ͦͫͺ͔ͪͤ·ͻ ͦ͋ͦͦ͡;͔͟ ͙͎ͨͪͪͦ͒ͤͦͦ ͙ ͙ͨͪͪͦ͒ͤͦ-͔ͭͻ͎͔͎ͤͦͤͤͦͦ ͙ͨͪͦͫͻ͔͙ͦ͗͒ͤΎ ͍͙͡ΎͭΈ ͤ͊ ͫͦͫͭͦΎ͙͔ͤ 
͙͋ͦͭ·Σ ͍͟͡Ό;͊Ύ ͍͒ͦͪͦ͘Έ͔ ;͔͍͔ͦ͊͟͡Τ  

¶ ͎͔ͦͺ͙͙͘;͔ͫ͊͟Ύ ͺͯͤ͟ͼ͙Ύ ͔͔ͦͨͪ͒͡Ύ͔ͭͫΎ ͊͟͟ ͍͚͍ͫͦͫͭͦ ͺ͙͙͘;͔͙ͫ͟ͻ ͔͚ͨͦ͡ ό͔͔͚ͤͦ͒ͤͦͪͦ͒ͤͦͫͭύ 
͎͔ͦͫͺ͔ͪͤ·ͻ ͦ͋ͦͦ͡;͔͟ ͙͎ͨͪͪͦ͒ͤͦͦ ͙ ͙ͨͪͪͦ͒ͤͦ-͔ͭͻ͎͔͎ͤͦͤͤͦͦ ͙ͨͪͦͫͻ͔͙ͦ͗͒ͤΎ ͍͙͡ΎͭΈ ͤ͊ ͫͦͫͭͦΎ͙͔ͤ 
͙͋ͦͭ·Σ ͍͟͡Ό;͊Ύ ͍͒ͦͪͦ͘Έ͔ ;͔͍͔ͦ͊͟͡Φ  

ˤ ͊͟;͔͍͔ͫͭ ͙͔ͨͪͣͪ͊ ͙ͪ͊ͫͫͣͦͭͪͣ ͔͙ͦͫͦ͋ͤͤͦͫͭ Ή͎͙ͦͦ͟͡;͔͙ͫ͟ͻ ͺͯͤ͟ͼ͙͚ ͚ͦ͒ͤͦ ͙͘ 
͙͙͊͋ͦͭ;͔͙ͫ͟ͻ ͫͺ͔ͪ ˭͔͙ͣ͡ ς ͍ ͦ͒ͯ͘΄͚ͤͦ ͦ͋ͦͦ͡;͙͟ ς ͊ ͭͣͦͫͺ͔ͪ· ό͙ͪͫΦ мύΦ 

˾͔ͫͯͪͫͤ͊Ύ Ή͎͙ͦͦ͟͡;͔ͫ͊͟Ύ ͺͯͤ͟ͼ͙Ύ ͊ͭͣͦͫͺ͔ͪ· ς ͺͯͤ͟ͼ͙ΎΣ ͔͔ͦͨͪ͒͡ΎΌ΅͊Ύ ͪͦ͡Έ ͍ͦ͒ͯ͘΄͚ͤͦ 
ͦ͋ͦͦ͡;͙͟ ˭͔͙ͣ͡ ͊͟͟ ͍͔͎ͨͪͦͫͭͪ͊ͤͫͭͤͤͦͦ ͔ͪͫͯͪͫ͊ ͫͯ΅͔͍͍͙ͫͭͦ͊ͤΎ ͙͋ͦͭ·Σ ͎͍͎͊ͦͦͦ͘ ͔ͪͫͯͪͫ͊Σ 
͔ͤͦ͋ͻ͙͎ͦ͒ͣͦͦ ͒͡Ύ ͒·ͻ͙͊ͤΎ ͙͍͗·ͻ ͎͙͍ͦͪ͊ͤͣͦ͘ ͙ ͫͦ͒͊͘Ό΅͊Ύ ͙ͯͤ͊͟͡Έͤ·͔ ͍͙ͯͫͦ͡Ύ ͒͡Ύ 
ͫͯ΅͔͍͍͙ͫͭͦ͊ͤΎ ͙͙͗ͤ͘ ͤ͊ ˭͔͔ͣ͡ ͎͋͊ͦ͒͊ͪ͡Ύ ͙ͤ͊͡;͙Ό ͍͎ͦͦͤͦͦͦ͘ ͫͦ͡ΎΣ ͙͙͙ͦͨͭͣͪͯ͘Ό΅͔͎ͦ Ή͔͎͙ͤͪΌ 
͔ͫͦͤ͡;͎ͤͦͦ ͙ ͙ͦͫͣ͟;͔͎ͫͦͦ͟ ͙ͯ͘͡;͔͙ͤΎΦ ˾͔ͫͯͪͫ· ͊ͭͣͦͫͺ͔ͪ· ͔ͤ ͭͦ͡Έͦ͟ ͔͍ͨͪ͒ͦͫͭ͊͡ΎΌͭ ͎͙ͦͪ͊ͤͣ͊ͣ͘ 
͙͔͔͗ͤͤͤͦ͘ ͍ͨͪͦͫͭͪ͊ͤͫͭͦΣ ͤͦ ͙ ͔͔ͦͨͪ͒͡ΎΌͭ ͻ͔͊ͪ͊ͭͪ͟ ͙ͻ ͙͔͔͗ͤ͒͘Ύ͔ͭ͡Έ͙ͤͦͫͭΣ ͍ͫͨͦͫͦ͋ͫͭͯΎ ͙ͻ 
͔͔͙ͪ͊ͫͫͤ͡Ό ͙ Ή͍ͦ͡Όͼ͙͙Φ ˤ͙ͦͤ͊͘͟Ό΅͙͔ ͙͔͔͙ͣͤͤ͘Ύ ͍ ͔͙͙ͨͦ͒͒ͪ͗͊ͤ ͎͙͋͊ͦͨͪ͡Ύ͎ͭͤͦͦ ͒͡Ύ ͎͙͍ͦͪ͊ͤͣͦ͘ 
͎͍͎͊ͦͦͦ͘ ͍ͫͦͫͭ͊͊ ͊ͭͣͦͫͺ͔ͪ·Σ ͊͟͟ ͨͦ ͔ͨ͊ͤͭ͊ͪͤ͡·ͣΣ ͭ͊͟ ͙ ͙ͦͫͣ͟;͔͙ͫͣ͟ ͙ͨͪ;͙ͤ͊ͣ ͙͍͙͙ͨͪͦ͒͡ ͟ 
͍ͣ͊ͫͫͦ·ͣ ͍·͙͙ͣͪ͊ͤΎͣΦ 
˥͔͙͙ͦ͒ͤ͊ͣ;͔ͫ͊͟Ύ Ή͎͙ͦͦ͟͡;͔ͫ͊͟Ύ ͺͯͤ͟ͼ͙Ύ ͊ͭͣͦͫͺ͔ͪ· ς ͺͯͤ͟ͼ͙ΎΣ ͦͭͪ͊͗͊Ό΅͊Ύ ͫͨͦͫͦ͋ͤͦͫͭΈ 
͊ͭͣͦͫͺ͔ͪ· ͍͙͡ΎͭΈ ͤ͊ ͍͙ͯͫͦ͡Ύ ͙͙͗ͤ͘ ͙͋ͦͭ·Σ ͔͔ ͫͦͫͭͦΎ͙͔ͤΣ ͔͋ͦͨ͊ͫͤͦͫͭ͘Έ ͙ ͦͣ͟ͺͦͪͭͤͦͫͭΈ 
͙͔͔͗ͤ͒͘Ύ͔ͭ͡Έ͙ͤͦͫͭ ;͔͍͔ͦ͊͟͡ ;͔͔ͪ͘ ͔ͨͪͦͭ͊͟Ό΅͙͔ ͍ ͔͚ͤ ͙ͨͪͪͦ͒ͤ·͔ ͙ ͎͔͊ͤͭͪͦͨͦͤͤͦ ͍͔ͦ͋ͯͫͦͤͤ͡͡·͔ 
͔͔͎͙ͣͭͦͪͦͦ͡;͔͙͔ͫ͟ ͨͪͦͼ͔ͫͫ·Φ ˸͔͔͎͙ͭͦͪͦͦ͡;͔͙͔ͫ͟ ͨͪͦͼ͔ͫͫ· ͍ ͊ͭͣͦͫͺ͔͔ͪ ͨͦ Ή͎͙ͦͦ͟͡;͔͙ͫͣ͟ 
͔͍͙ͨͦͫ͒ͫͭ͡Ύͣ ͦ͋Ά͔͙͔͒ͤͤ·Σ ͊͟͟ ͙ ͍ ͫͯ͡;͔͊ ͫ ͙ͭͦͫ͡ͺ͔͚ͪͦΣ ͤ͊ ͊ͭ͊ͫͭͪͦ͟ͺ͙;͔͙͔ͫ͟Σ ͦͨ͊ͫͤ·͔Σ 
͔͎͙ͤ͋͊ͦͨͪ͡Ύͭͤ·͔ ͙ ͎͙͋͊ͦͨͪ͡Ύͭͤ·͔Φ ˻͒ͤ͊ͦ͟ ͤ͊͋ͦͪ Ή͙ͭͻ ͨͪͦͼ͔͍ͫͫͦ ͙͚ͤͦΣ ;͔ͣ ͍ ͙ͭͦͫ͡ͺ͔͔ͪΦ 
˴͊ͭ͊ͫͭͪͦͺ͙;͔͙͔ͫ͟ ͨͪͦͼ͔ͫͫ·Σ ͋·͔͚͍ͫͭͪͦ͒ͫͭͯΌ΅͙͔Σ ͙ͨͪ ͙ͣ͊ͫͣ͊͟͡Έ͚ͤͦ ͙͔͙͍͙ͤͭͤͫͤͦͫͭ 
͔͍ͨͪ͒ͫͭ͊͡ΎΌ΅͙͔ ͎ͯͪͦͯ͘ ͙͙͗ͤ͘Σ ͍͟͡Ό;͊Όͭ ͊ͭͣͦͫͺ͔ͪͤ·͔Σ ͨ·͡Έͤ·͔ ͙ ͫͦ͡Ύͤ·͔ ͙͋ͯͪΣ ͔͎ͫͤͦͨ͊͒·Σ 
Ή͔ͫͭͪͣ͊͟͡Έͤͦ ͙͙͔ͤ͘͟ ͔͔ͭͣͨͪ͊ͭͯͪ· ͙ ͙͔͙͍ͤͭͤͫͤ·͔ ͙͒ͦ͗͒Σ ͍͟͡Ό;͊Ύ ͔͒͡Ύͤ·͔ ͙ ͎ͪ͊͒Φ ˽ͦ ͙͙͔ͫͭ͊ͭͫͭ͟ 
ͦͦͦ͟͡ фл ҈ ͊ͭ͊ͫͭͪͦ͟ͺ ͫ ͔͔͚ͨͦͭͪ ͙͙͗ͤ͘ ;͔͍͔ͦͦͣ͟͡Σ ͙ͨͪͦͦ͘΄͔͒΄͙ͻ ͊͘ ͔͙ͨͪͦ͒ ͫ мфул ͨͦ нллр ͎͎ΦΣ ͋·͙͡ 
͍ͫΎ͊ͤ͘· ͫ ͙͊ͤͦͣ͊͡Ύ͙ͣ ͎ͨͦͦ͒ͤ·ͻ ͍͙͚ͯͫͦ͡ ώмϐΦ ˻ͨ͊ͫͤ·͔ ͨͪͦͼ͔ͫͫ·Σ ͭ͊͟ ͔͗ ͎ͯͪͦ͗͊Όͭ ͙͙͗ͤ͘Σ ͤͦ ͍ 
͙ͦͭ͡;͙͔ ͦͭ ͊ͭ͊ͫͭͪͦ͟ͺ͙;͔͙ͫ͟ͻ Ήͭͦ ͔͔͔͚͍ͣ͒ͤͤͦ͒ͫͭͯ͡Ό΅͙͔ ͨͪͦͼ͔ͫͫ·Φ ˴ ͦͨ͊ͫͤ·ͣ ͨͪͦͼ͔ͫͫ͊ͣ ͍ 
͍ͦ͒ͯ͘΄͚ͤͦ ͦ͋ͦͦ͡;͔͟ ˭͔͙ͣ͡ ͦͭͤͦͫΎͭ ͊ͫͯ͘ͻ͙Φ ˣͦ͡Έ΄͙͍ͤͫͭͦ ͔ͤ͊ͣͤ͘·ͻ ͙͍͗ͦͭͤ·ͻ ͙ ͔͙͚ͪ͊ͫͭͤ 
͍͎͊ͦ͡͡Ό͙͍͋·Σ ͊ ͔ͤ͒ͦͫͭ͊ͭͦ͟ ͍͔͙ͯ͊͗ͤͤ͡Ύ ͍ͦ͒ͯ͘ͻ͊ ͙ ͨͦ;͍· ;͊ͫͭͦ ͦ͊͘͟·͍͔͊ͭͫΎ ͙ͨͪ;͙͚ͤͦ ͙ͻ ͎͙͔͙͋͡Φ 
˭͊ͫͯͻ͙ ͔͍ͨͪ͒ͫͭ͊͡ΎΌͭ ͚ͫͦ͋ͦ ͦͨ͊ͫͤͦͫͭΈ ͒͡Ύ ͙͙͗ͤ͘ ͡Ό͔͚͒ ͊͘ ͫ;͔ͭ ͔͍͙͍͙ͦ͋ͦ͗͊ͤ͘Ύ ͎͙ͦͪ͊ͤͣ͊͘Σ 
͙͍ͨͪͦ͒Ύ΅͔͎ͦ ͟ ͺ͙͙͎͙ͦͦ͘͡;͔͙ͫͣ͟ ͤ͊ͪͯ΄͔͙ͤΎͣΦ ˮ͍͔ͫͭͤͦ͘Σ ;ͭͦ ͙ͦ͟͡;͔͍ͫͭͦ ͍ͦ͒· ͍ ͔ͭ͊͟͟͡ͻ 
͎͙͍ͦͪ͊ͤͣͦ͘ ͔͙͍͔ͨͦ͒͒ͪ͗͊ͭͫΎ ͤ͊ ͨͦͫͭͦΎͤͤͦͣ ͍͔ͯͪͦͤ ͙ ͍ͫͦͫͭ͊͡Ύ͔ͭ рлςул ҈ ͦͭ ͍͔ͫ͊ ͔ͭ͊͡ ͙͍͎͗ͦͭͤͦͦΣ ͊ 
ͯ ;͔͍͔ͦ͊͟͡ слςтл ҈ ͍͔ͫ͊ ͔ͭ͊͡Φ ˽͙͔ͭ͊ͭ͡Έͤ·͔ ͍͔΅͔͍ͫͭ͊ ͼ͙͙ͪͯͪͯ͟͡Όͭ ͔͙ͨͪͣͯ΅͔͍͔ͫͭͤͤͦ ͍ ͍͙͔͒ ͍ͦ͒ͤ·ͻ 
͍͍ͪ͊ͫͭͦͪͦΣ ͙ͭ͊ͣ͟ ͔͗ ͦ͋ͪ͊ͦͣ͘ ͙ͭͪ͊ͤͫͨͦͪͭͪͯΌͭͫΎ ͙ ͍·ͤͦͫΎͭͫΎ ͙͘ ͎͙ͦͪ͊ͤͣ͊͘ ͨͪͦ͒ͯͭ͟· ͙͙͙͒ͫͫͣ͡Ύͼ͙͙ 
όͪ͊ͪͯ͘΄͔͙ͤΎύΦ ˭͊ ͫ;͔ͭ ͔͍͙͍͙ͦ͋ͦ͗͊ͤ͘Ύ ͎͙ͦͪ͊ͤͣ͊͘ ͔͍͙͗ͪͭ͊ͣ ͊ͫͯ͘ͻ͙ ͍ мфсрςмфсф ͎͎Φ ͦ͊͊ͦͫ͘͟͡Έ ͨͦ;͙ͭ 
пф ҈ ͎͙ͨͦ͋΄͙ͻ ͦͭ ͙ͨͪͪͦ͒ͤ·ͻ ͊ͭ͊ͫͭͪͦ͟ͺ ώмϐΦ ˹͔͎͙͋͊ͦͨͪ͡Ύͭͤ·͔ ͨͪͦͼ͔ͫͫ·Σ ͔ͤ ͔͍ͨͪ͒ͫͭ͊͡ΎΌ΅͙͔ 
͔͔͍͔͚ͤͨͦͫͪ͒ͫͭͤͤͦ ͎ͯͪͦ͘· ͒͡Ύ ͙͙͗ͤ͘Σ ͙ͦͭͪͼ͔͊ͭ͡Έͤͦ ͍͔͚͍ͦ͒ͫͭͯ͘Όͭ ͤ͊ ͍͙ͯͫͦ͡Ύ ͙͍͙ͨͪͦ͗͊ͤΎ 
;͔͍͔ͦ͊͟͡Φ ˴ ͔͎͙ͤ͋͊ͦͨͪ͡Ύͭͤ·ͣ ͨͪͦͼ͔ͫͫ͊ͣ ͙ͦͭͤͦͫͭͫΎ ͦ͋͊͡;ͤͦͫͭΈ ͙ ͭͯͣ͊ͤΦ ˻͋͊͡;ͤͦͫͭΈΣ ͎͋͊ͦ͒͊ͪ͡Ύ 
Ή͙ͪ͊ͤͪͯ͟Ό΅͔ͣͯ Ήͺͺ͔ͭͯ͟ ͔ͨͪͨΎ͍͔ͭͫͭͯͭ ͊͟͟ ͦͻ͔͙͊͗͒ͤ͡Ό ͍͔ͨͦͪͻ͙ͤͦͫͭ ˭͔͙ͣ͡ ͊͘ ͫ;͔ͭ ͍͔͎ͫͦ͋ͫͭͤͤͦͦ 
͔͍͎ͭͨͦͦͦ͡ ͙ͯ͘͡;͔͙ͤΎΣ ͭ͊͟ ͙ ͔͔ ͎͔͍ͤ͊ͪͯ ͙ͯ͘͡;͔͙͔ͤͣ ˿ͦͤ͡ͼ͊Σ ͔ͭͣ ͫ͊ͣ·ͣ ͔ͯͣͤΈ΄͊Ύ ͔ͫͦͤͤ͘·͔ ͙ 
ͫͯͭͦ;ͤ·͔ ͔͙ͦ͋͊ͤ͟͡Ύ ͔͔ͭͣͨͪ͊ͭͯͪ· ͍ͦ͒ͯ͘ͻ͊Φ ́ͯ ͣ͊ͤ· ͔ͨͪͨΎ͍ͭͫͭͯΌͭ ͔͍͙͚͋͊͊ͪͤͦͣͯ͘ 

ͺͯͤ͟ͼ͙͙͍͙ͦͤͪͦ͊ͤΌ ͍͔ͫͻ ͍͙͍͒ͦ ͭͪ͊ͤͫͨͦͪͭ͊ ͊͟͟ ͤ͊ ͫͯ΄͔Σ  ͭ͊͟ ͙ ͍ ͔ͣͦͪ ͙ ͍ ͍ͦ͒ͯ͘ͻ͔Φ ɹʣʘʛʦʧʨʠʷʪʥʳʝ 

ʧʨʦʮʝʩʩʳ ʧʦʚʳʰʘʶʪ ʢʦʤʬʦʨʪʥʦʩʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʟʘ ʩʯʝʪ 

ʧʦʧʦʣʥʝʥʠʷ ʟʘʧʘʩʦʚ ʚʦʜʳ ʚ ʚʦʟʜʫʰʥʦʡ ʦʙʦʣʦʯʢʝ ɿʝʤʣʠ, ʯʪʦ, ʚ ʮʝʣʦʤ, ʙʣʘʛʦʧʨʠʷʪʥʦ 

ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʩʦʩʪʦʷʥʠʝ ʬʠʪʦ- ʠ ʟʦʦʮʝʥʦʟʦʚ, ʦʩʦʙʝʥʥʦ, ʚ ʫʩʣʦʚʠʷʭ ʟʘʩʫʰʣʠʚʦʛʦ 

ʢʣʠʤʘʪʘ. ʂ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʧʨʦʮʝʩʩʘʤ ʚ ʘʪʤʦʩʬʝʨʝ ʦʪʥʦʩʷʪ. 
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ʚʳʧʘʜʝʥʠʝ ʞʠʜʢʠʭ (ʜʦʞʜʠ) ʠ ʪʚʝʨʜʳʭ (ʩʥʝʛ) ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ. ʇʦʧʦʣʥʝʥʠʝ ʟʘʧʘʩʦʚ 

ʚʦʜʳ ʚ ʧʦʯʚʘʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʩʦʦʙʱʝʩʪʚ ʠ ʫʜʦʚʣʝʪʚʦʨʝʥʠʶ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʧʨʝʩʥʦʡ ʚʦʜʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʞʠʚʦʪʥʦʛʦ 

ʤʠʨʘ. 

ɻʝʦʭʠʤʠʯʝʩʢʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ʘʪʤʦʩʬʝʨʳ ï ʬʫʥʢʮʠʷ, ʦʧʨʝʜʝʣʷʶʱʘʷ 

ʩʚʦʡʩʪʚʘ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʦʣʝʡ ʠ ʘʥʦʤʘʣʠʡ ʘʪʤʦʩʬʝʨʳ ʧʨʠʨʦʜʥʦʛʦ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚʣʠʷʪʴ ʥʘ ʫʩʣʦʚʠʷ ʞʠʟʥʠ ʠ ʩʦʩʪʦʷʥʠʷ ʙʠʦʪʳ ʚ ʮʝʣʦʤ, ʚʢʣʶʯʘʷ ʟʜʦʨʦʚʴʝ 

ʯʝʣʦʚʝʢʘ. ʆʩʥʦʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʘʪʤʦʩʬʝʨʳ ʷʚʣʷʶʪʩʷ ʢʠʩʣʦʨʦʜ ʠ ʘʟʦʪ. ʅʘʟʝʤʥʳʡ 

ʞʠʚʦʪʥʳʡ ʠ ʨʘʩʪʠʪʝʣʴʥʳʡ ʤʠʨ ʧʦʪʨʝʙʣʷʝʪ ʢʠʩʣʦʨʦʜ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʘʪʤʦʩʬʝʨʳ, 

ʛʜʝ ʦʥ ʚ ʧʨʠʟʝʤʥʦʤ ʩʣʦʝ ʩʦʩʪʘʚʣʷʝʪ 20,95 % ʧʨʦʮʝʥʪʦʚ ʦʙʲʝʤʘ; ʚʦʜʥʳʝ ʦʨʛʘʥʠʟʤʳ 

(ʛʠʜʨʦʙʠʦʥʪʳ) ʧʦʣʫʯʘʶʪ ʩʚʦʶ ʧʦʨʮʠʶ ʢʠʩʣʦʨʦʜʘ ʠʟ ʚʦʜʳ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ ʠ 

ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʛʠʜʨʦʩʬʝʨʳ. ʉʦʜʝʨʞʘʱʠʡʩʷ ʚ ʚʦʟʜʫʭʝ ʢʠʩʣʦʨʦʜ ʨʘʩʭʦʜʫʝʪʩʷ ʜʣʷ ʜʳʭʘʥʠʷ 

ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʠ ʧʨʦʪʝʢʘʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʚʦ ʚʩʝʭ ʠʭ ʢʣʝʪʢʘʭ, ʪʢʘʥʷʭ ʠ ʦʨʛʘʥʘʭ. 

ɸʪʤʦʩʬʝʨʥʳʡ ʘʟʦʪ (ʛʨʝʯ. ï ʥʝ ʧʦʜʜʝʨʞʠʚʘʶʱʠʡ ʞʠʟʥʠ) ʷʚʣʷʝʪʩʷ (ʚʦʧʨʝʢʠ ʝʛʦ ʟʥʘʯʝʥʠʶ 

ʩʦʛʣʘʩʥʦ ʧʝʨʝʚʦʜʫ ʩ ʛʨʝʯʝʩʢʦʛʦ) ʛʠʛʘʥʪʩʢʠʤ ʨʝʩʫʨʩʦʤ ʢʘʢ ʜʣʷ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʘʟʦʪʬʠʢʩʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ, ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʚʦʜʦʨʦʩʣʝʡ (ʫʯʘʩʪʚʫʷ ʚ ʦʙʱʝʤ ʛʘʟʦʦʙʤʝʥʝ 

ʙʠʦʩʬʝʨʳ ʠ ʘʪʤʦʩʬʝʨʳ ʠ ʚʦ ʤʥʦʛʠʭ ʞʠʟʥʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ), ʪʘʢ ʠ ʩʳʨʴʝʤ ʜʣʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʟʦʪʠʩʪʳʭ ʫʜʦʙʨʝʥʠʡ.  

ɻʝʦʬʠʟʠʯʝʩʢʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ʘʪʤʦʩʬʝʨʳ ï ʬʫʥʢʮʠʷ, ʦʪʨʘʞʘʶʱʘʷ ʩʚʦʡʩʪʚʘ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʠ ʘʥʦʤʘʣʠʡ ʘʪʤʦʩʬʝʨʳ ʧʨʠʨʦʜʥʦʛʦ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʚʣʠʷʪʴ ʥʘ ʫʩʣʦʚʠʷ ʞʠʟʥʠ ʠ ʩʦʩʪʦʷʥʠʷ ʙʠʦʪʳ ʚ ʮʝʣʦʤ, ʚʢʣʶʯʘʷ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ. 

ʆʩʥʦʚʥʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʘʪʤʦʩʬʝʨʳ ʧʨʠʟʥʘʥʳ ʜʘʚʣʝʥʠʝ, ʪʝʤʧʝʨʘʪʫʨʘ ʠ 

ʧʣʦʪʥʦʩʪʴ, ʢʦʪʦʨʳʝ ʠʛʨʘʶʪ ʨʦʣʴ ʨʝʛʫʣʷʪʦʨʘ ʫʩʣʦʚʠʡ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʙʠʦʪʳ ʥʘ ɿʝʤʣʝ. ʀʟ 

ʚʩʝʛʦ ʨʷʜʘ ʧʨʠʨʦʜʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʩ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʟʠʮʠʡ ʛʣʘʚʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ 

ʪʝʤʧʝʨʘʪʫʨʥʦʝ, ʙʘʨʠʯʝʩʢʦʝ (ʧʦʣʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ), ʤʘʛʥʠʪʥʦʝ ʠ ʨʘʜʠʘʮʠʦʥʥʦʝ ʧʦʣʷ, 

ʘ ʪʘʢʞʝ ʘʪʤʦʩʬʝʨʥʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ, ʦʧʨʝʜʝʣʷʶʱʝʝ ʛʨʦʟʦʚʫʶ ʘʢʪʠʚʥʦʩʪʴ. 

ʇʦʜʚʦʜʷ ʠʪʦʛʠ ʩʢʘʟʘʥʥʦʤʫ, ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʨʘʟʨʘʙʦʪʢʘ ʢʦʥʮʝʧʮʠʠ ʦʙ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʷʭ ʣʠʪʦʩʬʝʨʳ ʧʦʟʚʦʣʠʣʦ ʧʦ-ʥʦʚʦʤʫ ʚʟʛʣʷʥʫʪʴ ʥʘ ʟʥʘʯʝʥʠʝ ʪʚʝʨʜʦʡ 

ʦʙʦʣʦʯʢʠ ɿʝʤʣʠ ʜʣʷ ʞʠʚʦʛʦ. ʈʘʟʚʠʪʠʝ ʵʪʦʛʦ ʫʯʝʥʠʷ ʧʦʟʚʦʣʠʣʦ ʧʝʨʝʥʝʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʷʭ ʣʠʪʦʩʬʝʨʳ ʥʘ ʜʨʫʛʠʝ ʘʙʠʦʪʠʯʝʩʢʠʝ ʩʬʝʨʳ ɿʝʤʣʠ ʠ ʧʦ-ʥʦʚʦʤʫ 

ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʘʥʠʷ ʛʝʦʵʢʦʣʦʛʠʠ, ʢʘʢ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʥʘʫʢʠ, 

ʦʪʨʘʞʝʥʥʳʝ ʚ ʢʦʣʣʝʢʪʠʚʥʦʡ ʤʦʥʦʛʨʘʬʠʠ [2]. 
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FROM ECOLOGICAL FUNCTIONS OF THE LITHOSPHERE TO THE 
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Abstract. The continuity of the scientific concept of ecological geology and geoecology is 

shown on the base of the doctrine of ecological functions of the lithosphere and other abiotic 

spheres of the Earth. The content of the main ecological functions of the abiotic spheres of the 

Earth ï resource, geodynamic, geochemical and geophysical, is formulated. The substance of the 

ecological functions of one of the abiotic spheres of the Earth - the atmosphere - is revealed.  
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ʋɼʂ 550.4 

ʀʅʊɽɻʈɸʃʔʅʆɽ ʕʂʆʃʆɻʆ-ɻɽʆʃʆɻʀʏɽʉʂʆɽ   ʄʆɼɽʃʀʈʆɺɸʅʀɽ 

ʊɽʍʅʆɻɽʅʅʆ ʅɸɻʈʋɾɽʅʅʓʍ ʊɽʈʈʀʊʆʈʀʁ 

ʀ.ʀ.ʂʦʩʠʥʦʚʘ, ɺ.ɸ.ɹʫʜʘʨʠʥʘ  

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ çɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ɸʥʥʦʪʘʮʠʷ. ʊʝʭʥʦʛʝʥʥʦ ʥʘʛʨʫʞʝʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʥʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʣʘʩʩʘ 

ʦʪʣʠʯʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʫʨʦʚʥʷʤʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʩʦʩʪʘʚʣʷʶʪ ʧʦ ʧʣʦʱʘʜʠ ʩʦʪʥʠ 

ʢʠʣʦʤʝʪʨʦʚ, ʚ ʛʣʫʙʠʥʫ-ʜʦ ʩʦʪʥʠ ʤʝʪʨʦʚ. ɼʣʠʪʝʣʴʥʦ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʂʫʨʩʢʦʡ ʤʘʛʥʠʪʥʦʡ ʘʥʦʤʘʣʠʠ ʩʬʦʨʤʠʨʦʚʘʣʠ ʩʪʦʡʢʠʝ ʬʘʢʪʦʨʳ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʵʢʦʩʠʩʪʝʤʳ. ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʙʳʣ ʘ ʵʬʬʝʢʪʠʚʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʩʦʩʦʪʷʥʠʷ 

ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʨʝʜʳ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʠʭ ʠʥʪʝʛʨʘʣʴʥʦʡ ʩʚʝʨʪʢʦʡ. ʄʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʘʣʠ ʢʦʤʧʣʝʢʩ ʧʦʣʝʚʳʭ ʵʢʦʣʦʛʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ 

ʧʦʩʣʝʜʫʶʱʝʡ ʦʙʨʘʙʦʪʢʦʡ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ.  ʈʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʠʥʪʝʛʨʘʣʴʥʦʛʦ 

ʵʢʦʣʦʛʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʝʭʥʦʛʝʥʥʦ ʥʘʛʨʫʞʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʚʠʜʝ ʦʮʝʥʦʯʥʦʡ ʤʘʪʨʠʮʳ ʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ʄʝʪʦʜʠʢʘ 

ʘʧʨʦʙʠʨʦʚʘʥʘ ʥʘ ʧʨʠʤʝʨʝ ʩʝʣʴʩʢʦʛʦ ʧʦʩʝʣʝʥʠʷ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʢʦʥʪʘʢʪʝ 

ʩ ɻʫʙʢʠʥʩʢʦ-ʉʪʘʨʦʦʩʢʦʣʴʩʢʠʤ ʛʦʨʥʦʧʨʦʤʳʰʣʝʥʥʳʤ ʨʘʡʦʥʦʤ. ʀʥʪʝʛʨʘʣʴʥʘʷ ʤʦʜʝʣʴ ʩʪʘʣʘ 

ʦʩʥʦʚʦʡ ʨʘʟʨʘʙʦʪʢʠ ʢʦʤʧʣʝʢʩʘ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʊʝʭʥʦʛʝʥʝʟ, ʥʘʛʨʫʟʢʘ, ʪʝʨʨʠʪʦʨʠʷ, ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ, ʤʦʜʝʣʴ, 

ʵʢʦʣʦʛʠʷ, ʛʝʦʣʦʛʠʷ, ʢʦʤʧʦʥʝʥʪʳ, ʢʦʤʬʦʨʪʥʦʩʪʴ, ʩʨʝʜʘ. 

 

ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʥʦʛʦʧʣʘʥʦʚʳʡ ʧʨʦʮʝʩʩ, 

ʦʪʦʙʨʘʞʘʶʱʠʡ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʝʜʩʪʘʚʣʷʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɽʛʦ ʮʝʣʝʚʦʝ ʥʘʟʥʘʯʝʥʠʝ 

ʫʥʠʚʝʨʩʘʣʴʥʦ-ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʤʬʦʨʪʥʦʩʪʠ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ, ʦʜʥʘʢʦ ʧʦʜʭʦʜʳ ʜʣʷ ʦʮʝʥʦʢ 

ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʤʥʦʛʦʛʨʘʥʥʳ. ʇʨʠ ʵʪʦʤ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʢʘʨʪʳ 

ʦʪʦʙʨʘʞʘʶʪ ʪʦʣʴʢʦ ʩʦʩʪʦʷʥʠʝ ʵʣʝʤʝʥʪʦʚ ʙʠʦʪʳ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʘʥʘʣʠʟ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʩʠʪʫʘʮʠʠ ʚ ʮʝʣʦʤ. ʆʪʩʫʪʩʪʚʠʝ ʝʜʠʥʦʡ ʤʝʪʦʜʠʢʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ 

ʥʘʠʙʦʣʝʝ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʦʩʦʙʦ ʦʧʘʩʥʳʭ ʦʙʲʝʢʪʦʚ [1].  

ʆʯʝʥʴ ʠʥʪʝʨʝʩʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ, ʧʝʨʝʚʝʜʝʥʥʦʝ ʩ ʘʥʛʣʠʡʩʢʦʛʦ, 

ʜʘʝʪ ɺʠʢʠʧʝʜʠʷ. ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ - ʵʪʦ ʛʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ, 

ʜʝʡʩʪʚʫʶʱʠʭ ʚ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ. ʉʦʛʣʘʩʥʦ ʕ.ʍʘʨʪʤʘʥʫ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʢʘʢ ʙʳ 

ʦʭʚʘʪʳʚʘʝʪ ʚʩʝʛʦ ʯʝʣʦʚʝʢʘ [2]. ʇʨʠ ʚʩʝʡ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʜʘʥʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʩʣʝʜʫʝʪ 

ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʚʳʢʣʘʜʳʚʘʝʤʳʝ ʚ ʨʘʤʢʘʭ ʠʥʞʝʥʝʨʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʢʘʨʪʳ ʧʨʠʤʝʨʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʘʥʥʦʤʫ ʫʨʦʚʥʶ ʦʮʝʥʦʢ. ʅʘʟʚʘʪʴ ʵʪʦ 
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ʥʘʫʯʥʳʤ ʧʦʜʭʦʜʦʤ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ.  ʉʦʚʨʝʤʝʥʥʳʝ ʥʘʫʯʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʦʙ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪʘʭ ʧʨʝʜʧʦʣʘʛʘʶʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʝʨʠʠ ʪʝʤʘʪʠʯʝʩʢʠʭ ʢʘʨʪ, ʢʦʪʦʨʳʝ 

ʦʪʦʙʨʘʞʘʶʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ - ʚʨʝʤʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʪʜʝʣʴʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ. ʕʢʦʣʦʛʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʩʪʨʫʢʪʫʨʦʡ ʦʙʱʠʭ, 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ. ʆʥʠ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʦʮʝʥʢʫ ʧʨʠʨʦʜʥʦʛʦ, ʣʠʙʦ ʪʝʭʥʦʛʰʝʥʥʦ ʠʟʤʝʥʝʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʣʠʪʦʩʬʝʨʳ. 

ʂʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʵʢʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʩʪʨʦʛʦ ʮʝʣʝʚʳʝ, ʯʪʦ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʮʝʥʢʫ ʠ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʵʢʦʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʠ ʦʪʨʘʩʣʝʚʳʭ ʩʭʝʤ ʨʘʟʚʠʪʠʷ, ʨʘʟʤʝʱʝʥʠʷ ʥʦʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʨʘʡʦʥʥʳʭ 

ʧʣʘʥʠʨʦʚʦʢ, ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʅʘʩʪʦʷʱʘʷ ʤʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʠʭ ʩʦʩʪʦʷʥʠʷ ʦʩʥʦʚʘʥʘ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ ʠ ʪʠʧʦʣʦʛʠʯʝʩʢʦʤ ʵʢʦʛʝʦʣʦʛʠʯʝʩʢʦʤ ʨʘʡʦʥʠʨʦʚʘʥʠʠ ʪʝʨʨʠʪʦʨʠʠ ʧʦ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ. 

ɺʳʙʦʨ ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ ʪʝʭʥʦʛʝʥʥʦ ʥʘʛʨʫʞʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʢʦʪʦʨʘʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ 

ʧʨʝʜʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʩʪʘʜʠʠ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʨʘʪʢʘʷ ʧʨʠʨʦʜʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʦʙʦʙʱʘʝʪʩʷ ʠʤʝʶʱʘʷʩʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ 

ʵʣʝʤʝʥʪʦʚ ʵʢʦʣʦʛʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ʀʟʫʯʘʶʪʩʷ ʩʚʝʜʝʥʠʷ ʦ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ 

ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʠʩʪʦʯʥʠʢʘʭ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʝʝ, ʫʯʠʪʳʚʘʶʪʩʷ ʜʘʥʥʳʝ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʭ ʚ ʧʨʝʜʝʣʘʭ ʠʩʩʣʝʜʫʝʤʳʭ ʫʯʘʩʪʢʦʚ. 

ɸʥʘʣʠʟʠʨʫʝʪʩʷ ʠʤʝʶʱʘʷʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤʘʭ, ʚʦʟʤʦʞʥʳʭ 

ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʷʭ. ʇʨʦʠʟʚʦʜʠʪʩʷ ʦʮʝʥʢʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʠ 

ʠʥʞʝʥʝʨʥʳʭ ʩʭʝʤ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʦʙʱʝʥʠʷ ʧʨʠʨʦʜʥʳʭ 

ʜʘʥʥʳʭ ʩʦʩʪʘʚʣʷʝʪʩʷ ʵʢʩʧʝʨʪʥʦʝ ʟʘʢʣʶʯʝʥʠʝ ʦ ʩʪʨʫʢʪʫʨʝ ʩʙʦʨʘ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʚʢʣʶʯʘʶʱʝʡ ʢʦʥʢʨʝʪʥʳʝ ʘʪʨʠʙʫʪʥʳʝ ʠ ʚʥʝʰʥʠʝ ʬʘʢʪʦʨʳ ʵʢʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. 

ʉʦʛʣʘʩʥʦ ʧ. 24 ʉʪʨʘʪʝʛʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ [5], ʩʦʚʨʝʤʝʥʥʦʩʪʴ 

ʦʪʣʠʯʘʝʪʩʷ ʤʦʱʥʳʤ ʚʦʟʨʘʩʪʘʥʠʝʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʯʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʘʢʮʝʥʪʠʨʦʚʘʥʠʝ ʚʥʠʤʘʥʠʷ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ: 

-  ʩʦʭʨʘʥʝʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, 

- ʢʘʯʝʩʪʚʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʠ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ, 

- ʣʠʢʚʠʜʘʮʠʠ ʥʘʢʦʧʣʝʥʥʦʛʦ ʚʨʝʜʘ. 

 ɺ ʵʪʦʡ ʩʚʷʟʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʝʜʧʦʣʘʛʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʠʨʦʜʥʦʡ ʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʟʘʱʠʱʝʥʥʦʩʪʠ ʙʠʦʩʬʝʨʳ ʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʚ 

ʯʘʩʪʥʦʩʪʠ. ʅʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʱʠʪʫ 

ʦʪʜʝʣʴʥʳʭ ʛʦʩʫʜʘʨʩʪʚ ʦʪ ʫʛʨʦʟ ʧʨʠʨʦʜʥʦʛʦ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʢʦʤʬʦʨʪʥʦʩʪʴ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ. 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʪʨʝʭʩʣʦʡʥʘʷ ʩʪʨʫʢʪʫʨʘ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʵʢʦʣʦʛʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʚʢʣʶʯʘʶʱʘʷ ʵʪʘʧʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʝʝ ʜʣʷ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʕɻʉ  ʠ ʧʦʣʫʯʝʥʠʷ ʜʦʤʠʥʠʨʫʶʱʝʛʦ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʵʬʬʝʢʪʘ. ɺ 

ʵʪʦʡ ʩʚʷʟʠ ʧʦ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʨʘʟʜʝʣʠʪʴ 

ʠʭ ʥʘ ʪʨʠ ʙʣʦʢʘ: 

I ʙʣʦʢ ï ʥʘʢʦʧʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ; 

II ʙʣʦʢ ï ʵʢʦʣʦʛʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʢʘʨʪʠʨʦʚʘʥʠʝ; 

III ʙʣʦʢ ï ʩʦʟʜʘʥʠʝ ʠʥʪʝʛʨʘʣʴʥʦʡ ʤʦʜʝʣʠ ʩʦʩʪʦʷʥʠʷ  ʵʢʦʣʦʛʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ ʧʦʟʚʦʣʷʝʪ 

ʧʝʨʝʡʪʠ ʢ ʵʪʘʧʫ ʩʦʟʜʘʥʠʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ.  ʅʘ ʦʩʥʦʚʝ ʟʘʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʩʨʝʜʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʘʣʛʦʨʠʪʤʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ʄʝʪʦʜʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 

ʚʢʣʶʯʘʶʪ ʥʘʠʚʥʳʡ ʙʘʡʝʩʦʚʩʢʠʡ ʘʣʛʦʨʠʪʤ (NB), ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ (ANN), 

ʤʝʪʦʜ ʩʣʫʯʘʡʥʦʛʦ ʣʝʩʘ (RF), ʤʝʪʦʜ ʦʧʦʨʥʳʭ ʚʝʢʪʦʨʦʚ (SVM) (Pal, 2005; Pal and Mather, 

2005; Arsanjani et al., 2013; Cracknell and Reading, 2014; Kong et al., 2016; Taghizadeh-

Mehrjardi et al., 2020) ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʨʘʟʣʠʯʥʳʝ ʩʪʨʘʪʝʛʠʠ ʦʙʫʯʝʥʠʷ: NB ï ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ 
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ʘʣʛʦʨʠʪʤʳ ʦʙʫʯʝʥʠʷ, RF ï ʦʙʫʯʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʣʦʛʠʢʠ, SVM ʠ ANN ï ʧʝʨʩʝʧʪʨʦʥʳ. SVM 

ʠ RF ʚ ʮʝʣʦʤ ʧʨʝʚʦʩʭʦʜʷʪ ANN (Cracknell and Reading, 2014). ɼʘʥʥʳʝ ʧʦʜʭʦʜʳ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʥʘʫʯʥʳʭ ʨʘʙʦʪ, ʣʠʙʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ.   

 ʅʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʝʪʦʜʠʢʘ ʧʦʩʪʨʦʝʥʠʷ ʠʥʪʝʛʨʘʣʴʥʦʡ ʵʢʦʣʦʛʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʡ   

ʤʦʜʝʣʠ,  ʘʣʛʦʨʠʪʤ ʩʦʟʜʘʥʠʷ ʢʦʪʦʨʦʡ ʚʢʣʶʯʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʦʧʝʨʘʮʠʡ (ʈʠʩ.1): 

ɸ) ʆʮʝʥʦʯʥʘʷ. ʆʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʵʢʦʣʦʛʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʳʭ ʧʘʨʘʤʝʪʨʘʭ. ʇʦ ʢʘʞʜʦʤʫ ʵʣʝʤʝʥʪʫ ʩʨʝʜʳ ʩʦʟʜʘʝʪʩʷ 

ʦʮʝʥʦʯʥʘʷ ʪʝʤʘʪʠʯʝʩʢʘʷ ʢʘʨʪʘ.  ɺ ʩʣʫʯʘʝ ʘʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʵʢʟʦʛʝʥʥʳʭ ʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʵʢʦʣʦʛʦ-

ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʢʘʨʪʳ. 

ɹ) ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʘʷ. ʄʝʪʦʜʦʣʦʛʠʷ ʜʦʧʫʩʪʠʤʦʩʪʠ/ʥʝʜʦʧʫʩʪʠʤʦʩʪʠ ʦʮʝʥʦʯʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʡ ʜʦʣʞʥʘ ʙʳʪʴ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʘ ʚ ʤʝʪʦʜʦʣʦʛʠʶ ʦʮʝʥʢʠ 

ʢʦʤʬʦʨʪʥʦʩʪʠ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ.  ɼʘʥʥʘʷ ʪʝʨʤʠʥʦʣʦʛʠʷ ʟʘʣʦʞʝʥʘ ʚ ʉʊʆ ʅʆʉʊʈʆʁ 2.35.4-

2011 ʠ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. ʇʨʝʜʣʘʛʘʝʤʘʷ ʤʝʪʦʜʠʢʘ 

ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʦʮʝʥʢʘʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʠ ʥʦʨʤʘʪʠʚʥʳʭ 

ʜʦʢʫʤʝʥʪʘʭ, ʘ ʪʘʢʞʝ ʥʘ ʦʩʥʦʚʝ ʘʚʪʦʨʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ ʢʘʞʜʦʛʦ ʦʙʲʝʢʪʘ ʚ ʧʨʦʮʝʩʩʝ 

ʧʨʦʚʝʜʝʥʠʷ ʠʥʞʝʥʝʨʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʤʘʪʨʠʮʳ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʮʝʥʦʢ, ʚʢʣʶʯʘʶʱʝʡ ʦʮʝʥʢʫ ʘʙʠʦʪʠʯʝʩʢʠʭ ʠ ʙʠʦʪʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʤʝʪʦʜʦʣʦʛʠʠ ʦʮʝʥʢʠ ʢʦʤʬʦʨʪʥʦʩʪʠ 

ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʩʰʠʨʝʥʥʳʡ ʩʧʝʢʪʨ ʚʦʟʤʦʞʥʳʭ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ. ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ 

ʷʚʣʷʝʪʩʷ ʙʘʟʦʚʳʤ ʵʣʝʤʝʥʪʦʤ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʠʨʘʤʠʜʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʘʥʦ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʢʩʧʨʝʩʩ-ʦʮʝʥʦʢ ʵʢʦʣʦʛʦ-ʙʠʦʪʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʉʨʝʜʠ ʥʠʭ: 

ʪʝʨʘʪʦʣʦʛʠʯʝʩʢʠʡ, ʥʦʟʦʣʦʛʠʯʝʩʢʠʡ, ʤʝʪʦʜʳ ʫʢʦʩʘ, ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʙʠʦʤʘʩʩʳ ʠ ʜʨ. 

ʉʯʠʪʘʝʤ, ʯʪʦ ʚʳʙʦʨ ʤʝʪʦʜʘ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʘʥʥʳʝ ʤʝʪʦʜʳ ʯʝʪʢʦ ʜʠʘʛʥʦʩʪʠʨʫʶʪ 

ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʩʨʝʜʳ. ʄʝʪʦʜʦʣʦʛʠʷ ʦʮʝʥʢʠ ʢʦʤʬʦʨʪʥʦʩʪʠ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣ.1 

ɺ) ʀʥʪʝʛʨʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ. ʇʨʦʠʟʚʦʜʠʪʩʷ ʧʫʪʝʤ ʥʘʣʦʞʝʥʠʷ ʦʮʝʥʦʯʥʳʭ ʢʘʨʪ ʩ 

ʧʨʠʤʝʥʝʥʠʝ ʦʚʝʨʣʝʡʥʳʭ ʦʧʝʨʘʮʠʡ (ʤʝʪʦʜ ʧʨʦʩʚʝʯʠʚʘʥʠʷ). ʅʘʣʠʯʠʝ ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ ʬʘʢʪʦʨʘ 

ʘʙʠʦʪʠʯʝʩʢʦʛʦ, ʣʠʙʦ ʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦʩʷ ʜʠʩʢʦʤʬʦʨʪʥʦʡ 

ʣʠʙʦ ʵʢʩʪʨʝʤʘʣʴʥʦʡ ʦʮʝʥʢʦʡ ʩʦʩʪʦʷʥʠʷ, ʦʧʨʝʜʝʣʷʝʪ ʪʝʨʨʠʪʦʨʠʶ ʚ ʮʝʣʦʤ ʚ ʨʘʟʨʷʜ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʛʨʘʜʘʮʠʡ ʦʮʝʥʢʠ. ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʥʘ ʧʝʨʚʦʡ ʩʪʘʜʠʠ ʚʳʜʝʣʷʶʪ ʟʦʥʳ 

ʵʢʩʪʨʝʤʘʣʴʥʦʡ, ʜʠʩʢʦʤʬʦʨʪʥʦʡ ʠ ʛʠʧʦʢʦʤʬʦʨʪʥʦʡ ʩʨʝʜʘʤʠ ʦʙʠʪʘʥʠʷ. ʋʯʘʩʪʢʠ, ʦʪʥʝʩʝʥʥʳʝ 

ʢ ʢʦʤʬʦʨʪʥʦʡ ʩʨʝʜʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʟʥʘʯʝʥʠʷʤʠ ʬʘʢʪʦʨʦʚ, ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥʥʳʭ 

ʢ ʝʩʪʝʩʪʚʝʥʥʳʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʨʘʚʥʦʚʝʩʠʝ ʤʝʞʜʫ ʞʠʚʦʡ ʠ ʥʝʞʠʚʦʡ ʧʨʠʨʦʜʦʡ, 

ʤʦʜʝʣʠʨʫʶʪʩʷ ʥʘ ʚʪʦʨʦʡ ʩʪʘʜʠʠ ʧʨʦʮʝʩʩʘ. ɺʠʟʫʘʣʠʟʘʮʠʷ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʬʦʨʤʘʪʝ ʤʘʪʨʠʮʳ. 

ɺ) ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʟʦʥʘʣʴʥʦʩʪʠ. ɺ ʦʢʦʥʯʘʪʝʣʴʥʦʤ ʚʠʜʝ ʟʦʥʘʣʴʥʦʩʪʴ 

ʤʦʜʝʣʠʨʫʝʪʩʷ ʧʦ ʚʝʜʫʱʝʤʫ ʬʘʢʪʦʨʫ: ʚʦ-ʧʝʨʚʳʭ, ʥʘʣʠʯʠʝʤ ʬʘʢʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚ ʩ 

ʤʘʢʩʠʤʘʣʴʥʳʤ ʫʨʦʚʥʝʤ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ (ʟʦʥʳ ʵʢʩʪʨʝʤʘʣʴʥʦʡ ʠ ʜʠʩʢʦʤʬʦʨʪʥʦʡ 

ʦʮʝʥʦʢ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ); ʚʦ-ʚʪʦʨʳʭ ï ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʫʨʦʚʥʝʤ (ʟʦʥʳ ʦʮʥʝʥʢʠ 

ʢʦʤʬʦʨʪʥʦʩʪʠ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ) ʠ, ʚ-ʪʨʝʪʴʠʭ, ï ʧʨʦʤʝʞʫʪʦʯʥʳʝ ï ʛʠʧʦʢʦʤʬʦʨʪʥʘʷ ʩʨʝʜʘ. 

ɻ) ʀʥʪʝʛʨʘʣʴʥʘʷ ʵʢʦʣʦʛʦ-ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʪʝʭʥʦʛʝʥʥʦ ʥʘʛʨʫʞʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ 

ʤʦʜʝʣʴ ʚʠʟʫʘʣʠʟʠʨʫʝʪʩʷ ʚ ʩʝʤʘʬʦʨʥʦʤ ʚʘʨʠʘʥʪʝ: ʵʢʩʪʨʝʤʘʣʴʥʘʷ ʩʠʪʫʘʮʠʷ ʬʠʢʩʠʨʫʝʪʩʷ 

ʢʦʨʠʯʥʝʚʳʤ ʮʚʝʪʦʤ, ʜʠʩʢʦʤʬʦʨʪʥʘʷ ʩʨʝʜʘ ʦʙʠʪʘʥʠʷ ʧʦʢʘʟʳʚʘʝʪʩʷ ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ, 

ʛʠʧʦʢʦʤʬʦʨʪʥʘʷ ï ʞʝʣʪʳʤ, ʢʦʤʬʦʨʪʥʘʷ ï ʟʝʣʝʥʳʤ.  

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʫʤʤʘʨʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʜʚʫʭ ʚʝʜʫʱʠʭ ʬʘʢʪʦʨʦʚ, ʥʘʠʙʦʣʝʝ 

ʩʚʝʪʣʳʡ ʦʙʦʟʥʘʯʘʝʪ ʪʝʨʨʠʪʦʨʠʶ, ʛʜʝ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʕɻʉ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʜʥʠʤ ʚʝʜʫʱʠʤ 

ʬʘʢʪʦʨʦʤ. 

ʇʦʜʦʙʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʧʦʟʚʦʣʷʝʪ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʫʶ 

ʠʥʬʦʨʤʘʮʠʶ, ʩ ʜʨʫʛʦʡ- ʧʦʣʫʯʠʪʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʫʶ ʦʮʝʥʢʫ ʩʦʩʪʦʷʥʠʷ ʵʢʦʣʦʛʦ-
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ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʩʚʦʝʥʠʷ 

ʪʝʨʨʠʪʦʨʠʡ.  

ʃʝʛʝʥʜʘ, ʢʘʢ ʣʦʛʠʯʝʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʘʷ ʦʩʥʦʚʘ ʤʦʜʝʣʠ, ʬʠʢʩʠʨʫʝʪ ʝʝ ʦʙʲʝʢʪ, 

ʧʨʝʜʤʝʪ ʠ ʦʧʨʝʜʝʣʷʝʪ ʩʝʤʠʦʪʠʢʫ. ʈʘʟʜʝʣʷʶʱʘʷ ʨʦʣʴ ʮʚʝʪʦʚʦʡ ʛʨʘʬʠʢʠ ʥʘ ʢʘʨʪʝ ʦʯʝʚʠʜʥʘ. 

ʊʦʥʦʚʘʷ ʧʝʨʝʤʝʥʥʘʷ ʮʚʝʪʘ ʜʘʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʫʧʦʨʷʜʦʯʠʚʘʝʪ ʝʝ ʧʦ ʪʦʥʘʤ 

ʦʜʥʦʛʦ ʮʚʝʪʘ ʠ ʦʙʲʝʜʠʥʷʝʪ ʜʝʡʩʪʚʠʝ ʧʦ ʪʦʥʘʤ ʨʘʟʣʠʯʥʳʭ ʮʚʝʪʦʚ.  

ɼ) ɺ ʧʨʝʜʝʣʘʭ ʚʳʜʝʣʝʥʥʳʭ ʟʦʥ ʢʦʣʠʯʝʩʪʚʦ ʚʝʜʫʱʠʭ ʬʘʢʪʦʨʦʚ ʧʦʢʘʟʳʚʘʝʪʩʷ 

ʪʦʥʦʚʳʤʠ ʦʪʪʝʥʢʘʤʠ. ʅʘʠʙʦʣʝʝ ʪʝʤʥʳʡ ʪʦʥ ʦʧʨʝʜʝʣʷʝʪ ʩʫʤʤʘʨʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʪʝʨʨʠʪʦʨʠʶ ʪʨʝʭ ʠ ʙʦʣʝʝ ʚʝʜʫʱʠʭ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʩʦʩʪʦʷʥʠʝ ʵʢʦʣʦʛʦ-

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ. ʇʨʦʤʝʞʫʪʦʯʥʳʡ - ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʫʤʤʘʨʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʜʚʫʭ ʚʝʜʫʱʠʭ ʬʘʢʪʦʨʦʚ, ʥʘʠʙʦʣʝʝ ʩʚʝʪʣʳʡ ʦʙʦʟʥʘʯʘʝʪ ʪʝʨʨʠʪʦʨʠʶ, ʛʜʝ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ 

ʕɻʉ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʜʥʠʤ ʚʝʜʫʱʠʤ ʬʘʢʪʦʨʦʤ. 

ʇʦ-ʠʥʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʭʦʜʠʪʴ ʢ ʧʦʩʪʨʦʝʥʠʶ ʵʢʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ 

ʢʨʫʧʥʦʛʦ ʤʘʩʰʪʘʙʘ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʢʘʨʪ ʪʝʭʥʦʛʝʥʥʦ ʥʘʛʨʫʞʝʥʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʚ ʤʘʩʰʪʘʙʝ 1:10000, ʧʨʠʥʠʤʘʝʪʩʷ ʚʦ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʚʦʟʜʝʡʩʪʚʠʝ ʪʝʭʥʦʛʝʥʥʳʭ 

ʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʙʫʜʝʪ ʧʨʦʷʚʣʝʥʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, ʯʝʤ ʚʣʠʷʥʠʝ 

ʧʨʠʨʦʜʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʚ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʵʢʦʣʦʛʦ-

ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠʥʠʤʘʶʪʩʷ ʯʠʩʣʝʥʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʧʦʩʪʦʷʥʥʳʭ ʠ ʧʝʨʝʤʝʥʥʳʭ ʪʝʭʥʦʛʝʥʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ, ʩʦʟʜʘʶʱʠʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʵʢʦʩʠʩʪʝʤʳ ʠ ʯʝʣʦʚʝʢʘ (ʪʘʙʣ. 2). ɺʩʝ ʧʘʨʘʤʝʪʨʳ 

ʜʘʶʪʩʷ ʚ ʧʨʠʥʷʪʳʭ ʧʦ ʜʝʡʩʪʚʫʶʱʠʤ ʩʘʥʠʪʘʨʥʳʤ ʥʦʨʤʘʤ ʠ ʩʪʘʥʜʘʨʪʘʤ ʝʜʠʥʠʮʘʭ ʠʟʤʝʨʝʥʠʷ 

ʩ ʫʢʘʟʘʥʠʝʤ ʨʘʟʤʝʨʥʦʩʪʠ. ʇʦʜʦʙʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʧʦʟʚʦʣʷʝʪ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, 

ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʩ ʜʨʫʛʦʡ- ʧʦʣʫʯʠʪʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʫʶ 

ʦʮʝʥʢʫ ʩʦʩʪʦʷʥʠʷ ʵʢʦʣʦʛʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʤʘʢʩʠʤʘʣʴʥʦ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʩʚʦʝʥʠʷ ʪʝʨʨʠʪʦʨʠʡ. 

ɽ) ʎʠʬʨʦʚʦʡ ʷʟʳʢ ʕɻʂ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʠ ʙʫʢʚʝʥʥʳʭ 

ʠʟʦʙʨʘʞʝʥʠʡ. ʈʠʤʩʢʠʤʠ ʮʠʬʨʘʤʠ ʫʢʘʟʳʚʘʝʪʩʷ ʟʦʥʘ (I ï ʵʢʩʪʨʝʤʘʣʴʥʦʡ ʩʠʪʫʘʮʠʠ, II ï 

ʜʠʩʢʦʤʬʦʨʪʥʦʡ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ, III ï ʛʠʧʦʢʦʤʬʦʨʪʥʦʡ, IV ï ʢʦʤʬʦʨʪʥʦʡ), ʛʨʝʯʝʩʢʠʤʠ ï 

ʥʘʣʠʯʠʝ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʬʘʢʪʦʨʦʚ. ɺʝʜʫʱʠʝ ʬʘʢʪʦʨʳ ʦʧʨʝʜʝʣʷʶʪ ʦʮʝʥʢʫ ʩʦʩʪʦʷʥʠʷ ʕɻʉ.  

ɹʫʢʚʝʥʥʳʝ ʟʥʘʯʝʥʠʷ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʢʘʯʝʩʪʚʝʥʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʢʨʠʪʝʨʠʝʚ 

ʦʮʝʥʢʠ, ʩʪʘʚʷʪʩʷ ʧʦʩʣʝ ʮʠʬʨʦʚʳʭ ʦʙʦʟʥʘʯʝʥʠʡ. ʊʘʢ, ʠʥʜʝʢʩ II ʇʈʙɼ 3ɺ1 ɺ2 ʜʦʣʞʝʥ ʙʳʪʴ 

ʧʨʦʯʪʝʥ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʪʝʨʨʠʪʦʨʠʷ ʦʮʝʥʠʚʘʝʪʩʷ, ʢʘʢ ʥʘʭʦʜʷʱʘʷʩʷ ʚ ʩʦʩʪʦʷʥʠʠ 

ʜʠʩʢʦʤʬʦʨʪʥʦʡ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ. ɺʝʜʫʱʠʤʠ ʢʨʠʪʝʨʠʷʤʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʘʥʥʦʡ ʦʮʝʥʢʠ 

ʷʚʣʷʶʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚ (ʇ) ʠ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ 

ʟʘʛʨʷʟʥʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ (ʈʙ). 

ʕʢʦʣʦʛʦ-ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʪʘʢʞʝ ʧʦʜʚʝʨʞʝʥʘ ʚʦʟʜʝʡʩʪʚʠʶ ʜʝʧʨʝʩʩʠʦʥʥʦʡ 

ʚʦʨʦʥʢʠ ʩ ʫʥʠʯʪʦʞʝʥʠʝʤ ʚʝʨʭʥʠʭ ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʠ ʢʦʤʧʣʝʢʩʦʚ (ɼ). ʋʨʦʚʝʥʴ 

ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʛʠʧʦʢʦʤʬʦʨʪʥʦʡ ʦʮʝʥʢʝ.  

ʏʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʳʜʝʣʝʥʥʳʤ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʤ 

ʝʜʠʥʠʮʘʤ, ʧʨʠʚʦʜʷʪʩʷ ʚ ʪʘʙʣʠʮʝ. 

ʅʘʩʪʦʷʱʘʷ ʤʝʪʦʜʦʣʦʛʠʷ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʥʘʤʠ ʧʨʠ ʵʢʦʣʦʛʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʯʘʩʪʠ ʪʝʭʥʦʛʝʥʥʦ ʥʘʛʨʫʞʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʥʪʝʛʨʘʣʴʥʘʷ ʤʦʜʝʣʴ ʵʢʦʣʦʛʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʊʨʦʠʮʢʦʡ 

ʩʝʣʴʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʝʪʩʷ ʝʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ 

ʧʨʠʤʳʢʘʥʠʝ ʢ ʦʙʲʝʢʪʘʤ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʮʠʢʣʘʤ ɻʫʙʢʠʥʩʢʦ-ʉʪʘʨʦʦʩʢʦʣʴʩʢʦʛʦ 

ʛʦʨʥʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʈʠʩ.1). 
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ʈʠʩ. 1. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʊʨʦʠʮʢʦʡ ʩʝʣʴʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ɻʫʙʢʠʥʩʢʦ-ʉʪʘʨʦʦʩʢʦʣʴʩʢʦʛʦ ʛʦʨʥʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʨʘʡʦʥʘ  
ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʟʦʥʠʨʦʚʘʥʠʝ ʊʨʦʠʮʢʦʡ ʩʝʣʴʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʣʠʯʠʝʤ ʩʣʝʜʫʶʱʠʭ ʟʦʥ: ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʘʷ, ʩʝʣʠʪʝʙʥʘʷ, 

ʧʨʦʤʳʰʣʝʥʥʘʷ, ʟʦʥʘ ʟʘʭʦʨʦʥʝʥʠʷ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʠ ʜʨʫʛʠʝ ʚʠʜʳ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ 

ʟʦʥ (ʨʠʩ. 2). 

 

ʈʠʩ. 2  ʂʘʨʪʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ ʊʨʦʠʮʢʦʛʦ ʩʝʣʴʩʢʦʛʦ ʧʦʩʝʣʝʥʠʷ 

 

ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʟʦʥʘ 

ɿʦʥʘ ʟʘʥʠʤʘʝʪ 80,49% ʚʩʝʡ ʧʣʦʱʘʜʠ ʪʝʨʨʠʪʦʨʠʠ (ʨʠʩ 3). ʂ ʜʘʥʥʦʡ ʟʦʥʝ ʦʪʥʦʩʷʪʩʷ: 

ʜʝʢʦʨʘʪʠʚʥʳʝ ʩʘʜʳ, ʣʫʛʘ, ʧʘʩʪʙʠʱʘ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʜʚʦʨʳ, ʬʝʨʤʳ ʠ ʩʘʜʦʚʦʜʯʝʩʢʠʝ 

ʪʦʚʘʨʠʱʝʩʪʚʘ. ʅʘ ʜʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʚʳʨʘʱʠʚʘʶʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʢʫʣʴʪʫʨʳ, ʩ 

ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʨʘʟʚʠʚʘʶʪ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʠ ʵʢʦʥʦʤʠʢʫ ʨʝʛʠʦʥʘ.  
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ʦ
ʜ
ʠ
ʥ
ʘ
ʤ
ʠ
ʯ
ʝ
ʩ
ʢ
ʘ
ʷ
 
ʦ
ʙ
ʩ
ʪ
ʘ
ʥ
ʦ
ʚ
ʢ
ʘ
 
(
%
 

ʠ
ʟ
ʤ
ʝ
ʥ
ʝ
ʥ
ʠ
ʷ
 
ʫ
ʨ
ʦ
ʚ
ʥ
ʷ
 
ʧ
ʨ
ʠ
 
ʚ
ʦ
ʜ
ʦ
ʦ
ʪ
ʙ
ʦ
ʨ
ʝ
)

 ɻʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢ

ʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

(ʇɼʂ) ʊʦʢʩʠʯʝʩʢʠʝ 

ʭʠʤʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ, 

ʤʘʢʨʦʵʣʝʤʝʥʪʳ, 

ʦʨʛʘʥʠʯʝʩʢʠʝ 

ʵʣʝʤʝʥʪʳ  

(ʇɼʂ) 

ɹ
ʠ
ʦ
ʛ
ʝ
ʦ
ʭ
ʠ
ʤ
ʠ
ʯ
ʝ
ʢ
ʠ
ʡ
 
ʢ
ʨ
ʠ
ʪ
ʝ
ʨ
ʠ
ʡ
 
ʦ
ʮ
ʝ
ʥ
ʢ
ʠ
 

ʥ
ʘ
ʨ
ʫ
ʰ
ʝ
ʥ
ʥ
ʦ
ʩ
ʪ
ʠ
 
 
ʙ
ʠ
ʦ
ʛ
ʝ
ʦ
ʮ
ʝ
ʥ
ʦ
ʟ
ʦ
ʚ
 
 
ʧ
ʦ
 

ʩ
ʦ
ʜ
ʝ
ʨ
ʞ
ʘ
ʥ
ʠ
ʶ
 
ʮ
ʠ
ʥ
ʢ
ʘ
 
 
ʤ
ʛ
/
ʢ
ʛ
 
(
 
ʧ
ʦ
 

ɸ
.
ʇ
.
ɺ
ʠ
ʥ
ʦ
ʛ
ʨ
ʘ
ʜ
ʦ
ʚ
ʫ
)

 
ɹ
ʠ
ʦ
ʣ
ʦ
ʛ
ʠ
ʯ
ʝ
ʩ
ʢ
ʦ
ʝ
 
ʨ
ʘ
ʟ
ʥ
ʦ
ʦ
ʙ
ʨ
ʘ
ʟ
ʠ
ʷ
,
 
ʂ
ʢ

 

ʦ
ʪ
ʥ
ʦ
ʩ
ʠ
ʪ
ʝ
ʣ
ʴ
ʥ
ʦ
 
ʬ
ʦ
ʥ
ʦ
ʚ
ʳ
ʭ
 
ʟ
ʥ
ʘ
ʯ
ʝ
ʥ
ʠ
ʡ

 

ʇ
ʣ
ʦ
ʪ
ʥ
ʦ
ʩ
ʪ
ʴ
 
ʧ
ʨ
ʦ
ʝ
ʢ
ʪ
ʠ
ʚ
ʥ
ʦ
ʛ
ʦ
 
ʧ
ʦ
ʢ
ʨ
ʳ
ʪ
ʠ
ʷ
 

%
 

ʂ
ʦ
ʵ
ʬ
ʬ
ʠ
ʮ
ʠ
ʝ
ʥ
ʪ
 
ʩ
ʠ
ʤ
ʤ
ʝ
ʪ
ʨ
ʠ
ʠ
 

(
ʪ
ʨ
ʘ
ʚ
ʷ
ʥ
ʠ
ʩ
ʪ
ʘ
ʷ
 
ʨ
ʘ
ʩ
ʪ
ʠ
ʪ
ʝ
ʣ
ʴ
ʥ
ʦ
ʩ
ʪ
ʴ
,
 
%
)

 

ʈ
ʝ
ʢ
ʨ
ʝ
ʘ
ʮ
ʠ
ʦ
ʥ
ʥ
ʘ
ʷ
 
ʜ
ʝ
ʛ
ʨ
ʘ
ʜ
ʘ
ʮ
ʠ
ʷ
 
ʣ
ʝ
ʩ
ʥ
ʦ
ʡ
 

ʩ
ʨ
ʝ
ʜ
ʳ
.
 
ʇ
ʦ
ʛ
ʠ
ʙ
ʰ
ʠ
ʝ
 
ʜ
ʝ
ʨ
ʝ
ʚ
ʴ
ʷ
,
 
%

 

ɿʘʛʨʷʟʥʷʶʱʠʝ 

ʵʣʝʤʝʥʪʳ 

1 ʠ 2 

ʢʣʘʩʩʳ  

ʦʧʘʩʥʦʩ

ʪʠ 

3-4 ʢʣ. 

ʦʧʘʩʥʦʩ

ʪʠ  

1-2 ʢʣ. 

ʦʧʘʩʥʦʩʪʠ 

3-4 ʢʣ. 

ʦʧʘʩʥʦʩ

ʪʠ 

ʂʦʤʬʦʨʪʥʘʷ <16 <1 <16 <1 <20 <1 <1 <1 <1 <60 1 > 60 91-100 90-100 

ɻʠʧʦʢʦʤʬʦʨʪʥʘʷ. 16-32 1-5 16-32 1-5 20-60 1-2 1-5 1.-2.5 1-5 60-100 0.9-0.6 41-59 75-90 89-50 

ɼʠʩʢʦʤʬʦʨʪʥʘʷ. 32-128 5-10 32-128 5-10 60-80 2-5 5-10 2.5-5 5-10 100-

500 

0.5-0.2 21-40 50-74 49-21 

ʕʢʩʪʨʝʤʘʣʴʥʘʷ >128 >10 >128 >10 >80 >5 >10 >5 >10 >500 <0,2 <20 <50 <20 

 

  



 

 

 

2
1 

ʊʘʙʣʠʮʘ 2 

ʂʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʵʢʦʣʦʛʦ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ  ʪʝʭʥʦʛʝʥʥʦ ʥʘʛʨʫʞʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ 

ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ʪʝʭʥʦʛʝʥʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʥʘ ʯʝʣʦʚʝʢʘ ʠ ʵʢʦʩʠʩʪʝʤʳ  

 
  

 

 

ʈʘʜʠʘʮʠ- 

ʦʥʥʦʝ  

(ʤ ɿʚ/ʛʦʜ) 

ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ 

ɺʠʙʨʘʮʠ- 

ʦʥʥʦʝ  

(ʤʤ/ʩ) 

ɸʢʫʩʪʠ- 

ʯʝʩʢʦʝ  

(ʜɹ) ʊʝʤʧʝʨʘ- 

ʪʫʨʥʦʝ  

(ʘʥʦʤʘʣʠʠ  

ʦʪʥʦʩʠ- 

ʪʝʣʴʥʦ  

ʬʦʥʘ æ ʊʦ) 

 

ɼʣʷ ʯʝʣʦʚʝʢʘ ɼʣʷ ʵʢʦʩʠʩʪʝʤ 

ʅʘʧʨʷʞʝʥʥʦʩʪʴ  

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ (ɺ/ʤ) 

ʇ

ʣʦʪʥʦʩʪʴ  

ʧʦʪʦʢʘ  

ʵʥʝʨʛʠʠ  

(ɺʪ/ʤ2) 

ʅʘʧʨʷʞʝʥʥʦʩʪʴ  

ʤʘʛʥʠʪʥʦʡ ʩʦʩʪʘʚ- 

ʣʷʶʱʝʡ (ʢɸ/ʤ) 

ʇʨʦʷʚ-

ʣʝʥ- 

ʥʦʩʪʴ 

ʚʦʟ- 

ʜʝʡʩʪʚʠʷ 

ʆʙʱʘʷ  

ʵʢʦʣʦʛʠ

- 

ʯʝʩʢʘʷ  

ʦʮʝʥʢʘ 

ʋʨʦʚʝʥʴ  

ʦʙʱʝʡ  

ʟʘʙʦʣʝʚʘ

ʝ- 

ʤʦʩʪʠ  

(03) 

ʇʨʦʷʚʣʝʥ

- 

ʥʦʩʪʴ ʚʦʟ- 

ʜʝʡʩʪʚʠʷ 

ʉʦʩʪʦʷ- 

ʥʠʝ ʵʢʦ- 

ʩʠʩʪʝʤ 

ʕʣʝʢʪ-

ʨʦ- 

ʩʪʘʪ. 

ʇʦʣʝ 50 ɻʮ 

ʏʘʩʪʦʪʳ (ʄʛʮ) 
(

ɻɻʮ) 

ʏʘʩʪʦʪʳ 

(ʄʛʮ) 

0,06-3 3-30 30-300 
3

3-300 
0,06-1,5 30-50 

ʋ

ʋʜʦʚʣʝ- 

ʪʚʦʨʠʪʝʣʴ- 

ʥʦʩ 

<

< 1 

< 2 * 

103 
< 5 * 102 < 100 < 50 

<

< 1 

<

<  0,05 
1-2 

<

<  0-1 
<

<  0,01 

<

< 10 
<5 <1 

ʇʨʘʢʪʠʯʝ- 

ʩʢʠ ʥʝ  

ʦʱʫʪʠʤʦ 
ɿʜʦʨʦʚʴʝ ʅʠʟʢʠʡ 

ʇʨʘʢʪʠʯʝ- 

ʩʢʠ ʥʝ  

ʧʨʦʷʚʣʷʝʪ- 

ʩ ̫

ʅʦʨʤʘ  

(ʅ) 

ʋ

ʋʩʣʦʚʥʦ- 

ʫʜʦʚʣʝʪʚʦ- 

ʨʠʪʝʣʴʥʦʝ 

3-5 < 3 *103 < 1 * 103 < 200 < 100 < 2,5 
<

<  0,1 
3-4 

0,1-0,2 0,02-0,05 

1

10-30 
< 10 <3 

ʉʣʘʙʦ  

ʦʱʫʪʠʤʳʡ  

ʜʠʩʢʦʤ- 

ʬʦʨʪ 

ʅʘʧʨʷ- 

ʞʝʥʠʝ 

ʋʚʝʣʠʯʝ- 

ʥʠʝ ʆɿ 

ʆʙʨʘʪʠʤʘʷ  

ʘʜʘʧʪʘʮʠʷ  

ʬʠʪʦ- ʠ  

ʙʠʦʮʝʥʦʟʦʚ 

ʈʠʩʢ  

(ʈ) 

ʅ

ʅʝʫʜʦʚʣʝ- 

ʪʚʦʨʠʪʝʣʴ- 

ʥʦʩ 

>

> 5 

< 4 * 

103 
<3 * 103 300-600 200-300 

2

2,5-5 

< 

0,5 
4-5 

0

0,2-0.3 0,05-0,12 

3

30-50 
10-20 <5 

ʋʭʫʜʰʝʥʠʝ  

ʩʘʤʦʯʫʚʩʪ- 

ʚʠʷ 

ʋʪʦʤʣʝ- 

ʥʠʝ 

ʋʚʝʣʠʯʝ- 

ʥʠʝ 03,  

ʦʙʦʩʪʨʝʥʠʝ  

ʭʨʦʥʠʯʝ- 

ʩʢʠʭ ʟʘʙʦ- 

ʣʝʚʘʥʠʡ 

ʅʘʣʠʯʠʝ  

ʥʝʦʙʨʘʪʠ- 

ʤʳʭ ʠʟʤʝ- 

ʥʝʥʠʡ  

ʬʠʪʦ- ʠ  

ʙʠʦʮʝʥʦʟʦʚ 

ʂʨʠʟʠʩ  

(ʂ) 

ʂ

ʂʘʪʘʩʪʨʦ- 

ʬʠʯʝʩʢʦʝ 
>10 

> 6 * 

103 
>5 * 103 > 600 > 300 >5 

>

> 1 
>5 > 0,3 > 0,12 

>

> 50 
>24 >7 

ʈʝʟʢʦʝ  

ʫʭʫʜʰʝʥʠʝ  

ʩʘʤʦʯʫʚʩʪ- 

ʚʠʷ 

ɹʦʣʝʟʥʴ 

ʈʝʟʢʦʝ 

ʫʚʝʣʠʯʝʥʠʝ 

03, ʟʘʙʦ- 

ʣʝʚʘʥʠʷ  

ʜʝʪʝʡ 

ɼʠʟʘʜʘʧʪʘ- 

ʮʠʷ ʬʠʪʦ- 

ʤ ʙʠʦʮʝʥʦ- 

ʟʦʚ 

ɹʝʜʩʪʚʠʝ  

(ɹ) 

 

ɺʠʜʳ ʟʘʙʦʣʝʚʘʥʠʡ ʯʝʣʦʚʝʢʘ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʷʭ ʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ 

 

ʆʩʦʙʝʥʥʦʩʪʠ ʜʝʛʨʘ- 

ʜʘʮʠʠ ʵʢʦʩʠʩʪʝʤ,  

ʩʚʷʟʘʥʥʳʝ ʩ ʚʣʠʷʥʠ- 

ʝʤ ʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ 

ʆ
ʥ
ʢ
ʦ
ʣ
ʦ
ʛ
ʠ
ʯ
ʝ
ʩ
ʢ
ʠ
ʝ
 

ʟ
ʘ
ʙ
ʦ
ʣ
ʝ
ʚ
ʘ
ʥ
ʠ
ʷ

; 

ʣ
ʫ
ʯ

ʝ
ʚ
ʷ
 
ʙ
ʦ
ʣ
ʝ
ʟ
ʥ
ʴ

 

ʉʥʠʞʝʥʠʝ ʠʤʤʫʥʠʪʝʪʘ, ʩʠʩʪʝʤʥʳʝ ʠ ʥʝʨʚʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ; ʥʘʨʫʰʝʥʠʝ ʨʘ- 

ʙʦʪʳ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ; ʘʚʘʨʠʡʥʳʡ ʪʨʘʚʤʘʪʠʟʤ; ʟʘʙʦʣʝʚʘʥʠʝ  

ʤʦʟʛʘ ʠ ʦʨʛʘʥʦʚ ʟʨʝʥʠʷ; ʟʘʙʦʣʝʚʘʥʠʷ ʙʨʦʥʭʦʚ ʠ ʣʝʛʢʠʭ (ʚ ʩʪʘʜʠʠ ʠʟʫʯʝʥʠʷ);  

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ (ʚ ʩʪʘʜʠʠ ʠʟʫʯʝʥʠʷ) ɿ
ʘ
ʙ
ʦ
ʣ
ʝ
ʚ
ʘ
ʥ
ʠ
ʷ
 

ʚ
ʝ
ʩ
ʪ
ʠ
ʙ
ʫ
ʣ
ʷ
ʨ
ʥ
ʦ
ʛ
ʦ
 

ʘ
ʧ
ʧ
ʘ
ʨ
ʘ
ʪ
ʘ
,
 
ʦ
ʨ
ʛ
ʘ
ʥ
ʦ
ʚ
 

ʜ
ʳ
ʭ
ʘ
ʥ
ʠ

ʷ
;
 
ʧ
ʦ
ʨ
ʘ
ʞ
ʝ
ʥ
ʠ
ʝ
 

ʪ
ʢ
ʘ
ʥ
ʝ
ʡ
,
 
ʩ
ʫ
ʩ
ʪ
ʘ
ʚ
ʦ
ʚ
;
 

ʥ
ʝ
ʚ
ʨ
ʦ
ʟ
ʳ
;
 
 

ʚ
ʠ
ʙ
ʨ
ʘ
ʮ
ʠ
ʦ
ʥ
ʥ
ʘ
ʷ
 

ʙ
ʦ
ʣ
ʝ
ʟ
ʥ
ʴ

 
ʉ
ʥ
ʠ
ʞ
ʝ
ʥ
ʠ
ʝ
 
ʩ
ʣ
ʫ
ʭ
ʘ
,
 

ʥ
ʝ
ʚ
ʨ
ʠ
ʪ
ʳ
;
 
ʥ
ʝ
ʨ
ʚ
ʥ
ʳ
ʝ
 

ʩ
ʠ
ʩ
ʪ
ʝ
ʤ
ʥ
ʳ
ʝ
 

ʟ
ʘ
ʙ
ʦ
ʣ
ʝ
ʚ
ʘ
ʥ
ʠ
ʷ
;
 

ʩ
ʥ
ʠ
ʞ
ʝ
ʥ
ʠ
ʝ
 

ʠ
ʤ
ʤ
ʫ
ʥ
ʠ
ʪ
ʝ
ʪ
ʘ

 
ʆ
ʥ
ʢ
ʦ
ʣ
ʦ
ʛ
ʠ
ʯ
ʝ
ʩ
ʢ
ʠ
ʝ
 

ʟ
ʘ
ʙ
ʦ
ʣ
ʝ
ʚ
ʘ
ʥ
ʠ
ʷ
;
 

ʟ
ʘ
ʙ
ʦ
ʣ
ʝ
ʚ
ʘ
ʥ
ʠ
ʝ
 
ʞ
ʝ
ʣ
ʝ
ʟ
 

ʚ
ʥ
ʫ
ʪ
ʨ
ʝ
ʥ
ʥ
ʝ
ʡ
 

ʩ
ʝ
ʢ
ʨ
ʝ
ʮ
ʠ
ʠ
;
 
 

ʣ
ʝ
ʛ
ʦ
ʯ
ʥ
ʳ
ʝ
,
 
ʩ
ʝ
ʨ
ʜ
ʝ
ʯ
ʥ
ʦ

-

ʩ
ʦ
ʩ
ʫ
ʜ
ʠ
ʩ
ʪ
ʳ
ʝ
 

ʟ
ʘ
ʙ
ʦ
ʣ
ʝ
ʚ
ʘ
ʥ
ʠ
ʷ

 
ʈ
ʝ
ʟ
ʢ
ʦ
ʝ
 
ʫ

ʚ
ʝ
ʣ
ʠ
ʯ
ʝ
ʥ
ʠ
ʝ
 

ʦ
ʙ
ʱ
ʝ
ʡ
 

ʟ
ʘ
ʙ
ʦ
ʣ
ʝ
ʚ
ʘ
ʝ
ʤ
ʦ
ʩ
ʪ
ʠ
;
 

ʨ
ʝ
ʟ
ʢ
ʦ
ʝ
 
ʫ
ʚ
ʝ
ʣ
ʠ
ʯ
ʝ
ʥ
ʠ
ʝ
 

ʚ
ʩ
ʝ
ʭ
 
ʚ
ʠ
ʜ
ʦ
ʚ
 

ʟ
ʘ
ʙ
ʦ
ʣ
ʝ
ʚ
ʘ
ʥ
ʠ
ʡ
,
 

ʚ
ʳ
ʟ
ʳ
ʚ
ʘ
ʝ
ʤ
ʳ
ʭ
 

ʦ
ʪ
ʜ
ʝ
ʣ
ʴ
ʥ
ʳ
ʤ
ʠ
 

ʬ
ʠ
ʟ
ʠ
ʯ
ʝ
ʩ
ʢ
ʠ
ʤ
ʠ
 

ʧ
ʦ
ʣ
ʷ
ʤ
ʠ

 

ʅʝʦʙʨʘʪʠʤʳʝ ʥʘʨʫ- 

ʰʝʥʠʷ ʙʠʦʪʠʯʝʩʢʦʛʦ  

ʦʙʤʝʥʘ, ʧʨʦʮʝʩʩʦʚ  

ʤʝʪʘʙʦʣʠʟʤʘ; ʤʫʪʘ- 

ʮʠʠ. ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ  

ʙʠʦʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩ- 

ʩ r



 

22 

 

ʃʝʩʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʟʦʥʘ 

ɿʦʥʘ ʟʘʥʠʤʘʝʪ 7,22% ʚʩʝʡ ʧʣʦʱʘʜʠ ʪʝʨʨʠʪʦʨʠʠ. ɺ ʥʝʝ ʚʭʦʜʷʪ ʩʤʝʰʘʥʥʳʝ, ʭʚʦʡʥʳʝ ʠ 

ʣʠʩʪʚʝʥʥʳʝ ʣʝʩʘ. 

ɺʦʜʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʟʦʥʘ 

ɿʦʥʘ ʟʘʥʠʤʘʝʪ 0,86% ʚʩʝʡ ʧʣʦʱʘʜʠ ʪʝʨʨʠʪʦʨʠʠ. ʂ ʜʘʥʥʦʡ ʟʦʥʝ ʦʪʥʦʩʷʪʩʷ: 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʩʢʚʘʞʠʥʳ, ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʚʦʜʦʝʤʳ ʠ ʦʟʝʨʘ.  

ʉʝʣʠʪʝʙʥʘʷ ʟʦʥʘ 

ɿʦʥʘ ʟʘʥʠʤʘʝʪ 3,06% ʚʩʝʡ ʧʣʦʱʘʜʠ ʪʝʨʨʠʪʦʨʠʠ. ɾʠʣʘʷ ʟʘʩʪʨʦʡʢʘ ʥʘʭʦʜʠʪʩʷ ʚ ʟʘʧʘʜʥʦʡ 

ʠ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ. ʂ ʜʘʥʥʦʡ ʟʦʥʝ ʦʪʥʦʩʷʪʩʷ: ʞʠʣʳʝ ʟʘʩʪʨʦʡʢʠ, ʤʘʛʘʟʠʥʳ, 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʟʜʘʥʠʷ ʠ ʟʦʥʳ ʦʪʜʳʭʘ.  

 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ, ʚʢʣʶʯʘʷ ʧʨʦʤʳʰʣʝʥʥʫʶ, ʩʦʩʪʘʚʣʷʝʪ 2.13%. ʆʜʥʘʢʦ  

ʨʘʩʧʦʣʘʛʘʶʱʠʡʩʷ ʚ  ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʢʦʥʪʘʢʪʝ ɻʫʙʢʠʥʩʢʦ-ʉʪʘʨʦʦʩʢʦʣʴʩʢʠʡ 

ʛʦʨʥʦʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩ, ʦʢʘʟʳʚʘʝʪ ʧʨʷʤʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʚʩʝ ʢʦʤʧʦʥʝʥʪʳ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʇʣʦʱʘʜʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ  ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣ.3. 

ʊʘʙʣʠʮʘ3 

ʇʣʦʱʘʜʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ   ʊʨʦʠʮʢʦʛʦ ʩʝʣʴʩʢʦʛʦ ʧʦʩʝʣʝʥʠʷ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʟʦʥʳ ʇʣʦʱʘʜʴ, ʢʤ2 ɼʦʣʷ ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ, % 

ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʟʦʥʘ 38,544 80,49 

ʃʝʩʥʦʡ ʧʦʢʨʦʚ 3,457 7,22 

ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ 2,3 4,80 

ʉʝʣʠʪʝʙʥʘʷ ʟʦʥʘ 1,463 3,06 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ, ʚʢʣʶʯʘʷ ʧʨʦʤʳʰʣʝʥʥʫʶ, ʟʦʥʳ 1,022 2,13 

ʈʝʢʨʝʘʮʠʦʥʥʘʷ ʟʦʥʘ 0,43 0,90 

ɺʦʜʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʟʦʥʘ 0,413 0,86 

ɿʦʥʘ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 0,033 0,07 

ɼʨʫʛʠʝ ʚʠʜʳ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʟʦʥ 0,223 0,47 

 

ʈʠʩ.3  ɼʠʘʛʨʘʤʤʘ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʦʥ ʊʨʦʠʮʢʦʛʦ ʩʝʣʴʩʢʦʛʦ 

ʧʦʩʝʣʝʥʠʷ. 

 

7,22

4,80

0,86

2,13

3,06
0,07

80,49

0,90 0,47
˶͔͚ͫͤͦ ͍ͨͦͪͦ͟

˾͙͔͊ͫͭͭ͡ΈͤͦͫͭΈ 

ˤͦ͒ͦͻͦ͘Ύ͚͍͔ͫͭͤͤ͊Ύ ͦͤ͊͘

˽͙͍͍͔ͪͦͦ͒ͫͭͤͤ͊͘ΎΣ ͍͟͡Ό;͊Ύ 
ͨͪͦͣ·΄͔ͤͤͯ͡ΌΣ ͦͤ͘·

˿͔͙͔ͭ͋ͤ͊͡Ύ ͦͤ͊͘

˭ͦͤ͊ ͔ͫͨͼ͙͊͡Έ͎ͤͦͦ ͤ͊ͤ͊͘;͔͙ͤΎ

˿͔͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ͊Ύ ͦͤ͊͘ 

˾͔͔ͪ͊͟ͼ͙ͦͤͤ͊Ύ ͦͤ͊͘

˨͎͙͔ͪͯ ͦͤ͘·
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ɺ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʥʝʦʛʝʥ-ʯʝʪʚʝʨʪʠʯʥʳʝ ʠ 

ʤʝʣʦʚʳʝ ʦʪʣʦʞʝʥʠʷ. ɺʩʶ ʧʣʦʱʘʜʴ ʊʨʦʠʮʢʦʛʦʡ ʩʝʣʴʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ (ʉʊ) ʧʝʨʝʩʝʢʘʝʪ ʢʨʫʧʥʘʷ 

ʦʚʨʘʞʥʘʷ ʩʠʩʪʝʤʘ ʰʠʨʦʪʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. ʖʞʥʝʝ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ. 

ʄʘʪʨʠʮʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ, ʧʦʣʦʞʝʥʥʘʷ ʚ ʦʩʥʦʚʫ ʠʥʪʝʛʨʘʣʴʥʦʡ ʤʦʜʝʣʠ ʊʨʦʠʮʢʦʡ ʉʊ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.3, ʄʘʪʨʠʮʘ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʦ  ʚʠʟʫʘʣʠʟʠʨʫʝʪ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ 

ʥʘ ʦʙʲʝʢʪʝ. ɼʣʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʡʦʥʘ ʚʳʜʝʣʝʥʦ ʵʢʩʪʨʝʤʘʣʴʥʦʝ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. ʅʘʤʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʨʘʟʚʠʪʠʷ ʜʝʧʨʝʩʩʠʦʥʥʦʡ ʚʦʨʦʥʢʠ ʧʦ ʤʘʪʝʨʠʘʣʘʤ 

ʆɸʆ çɺʀʆɻɽʄè ʥʘ ʧʝʨʠʦʜ 2014-2020 ʛʛ. ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ ʩʣʦʞʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʵʢʦʣʦʛʦ-ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʣʦʪʥʦʝ ʩʦʯʣʝʥʝʥʠʝ 

ʙʫʛʨʦʚ ʧʦʜʪʦʧʣʝʥʠʷ ʠ ʜʝʧʨʝʩʩʠʝʡ. ʊʘʢ ʥʘ ʤʦʤʝʥʪ 2014 ʛʦʜʘ ʬʠʢʩʠʨʫʝʪʩʷ ʝʜʠʥʘʷ 

ʜʝʧʨʝʩʩʠʦʥʥʘʷ ʚʦʨʦʥʢʘ, ʦʭʚʘʪʳʚʘʶʱʘʷ ʢʘʨʴʝʨ ʃʝʙʝʜʠʥʩʢʦʛʦ ʠ ʉʪʦʡʣʝʥʩʢʦʛʦ ɻʆʂʦʚ. ʆʙʱʘʷ 

ʛʠʜʨʦʠʟʦʛʠʧʩʘ ʘʣʴʙ-ʩʝʥʦʤʘʥʩʢʦʛʦ ʚʦʜʦʥʦʩʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 125 ʤ. ʇʨʠ ʵʪʦʤ ʧʘʜʝʥʠʷ ʫʨʦʚʥʷ ʚ 

ʢʘʞʜʦʤ ʠʟ ʢʘʨʴʝʨʦʚ ʩʦʩʪʘʚʣʷʝʪ 25 ʤ ʜʦ ʦʪʤʝʪʢʠ 100ʤ. 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʃʝʙʝʜʠʥʩʢʦʛʦ ɻʆʂʘ ʷʚʣʷʝʪʩʷ ʢʨʫʪʦʡ ʫʛʦʣ ʚʦʨʦʥʢʠ 

ʜʝʧʨʝʩʩʠʠ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʝʛʦ ʙʦʣʴʰʠʤʠ ʨʘʟʤʝʨʘʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʉʪʦʡʣʝʥʩʢʦʛʦ (ʧʨʠʤʝʨʥʦ ʚ 2 

ʨʘʟʘ). ɺ ʶʞʥʦʡ ʯʘʩʪʠ ʜʝʧʨʝʩʩʠʦʥʥʦʡ ʚʦʨʦʥʢʠ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʙʫʛʨʳ ʧʦʜʪʦʧʣʝʥʠʷ ʚ ʨʘʡʦʥʘ 

ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʃʝʙʝʜʠʥʩʢʦʛʦ ʠ ʉʪʦʡʣʝʥʩʢʦʛʦ ɻʆʂʦʚ. ʇʦʜʲʝʤʳ ʫʨʦʚʥʝʡ ʘʣʴʙ-ʩʝʥʦʤʘʥʩʢʦʛʦ 

ʚʦʜʦʥʦʩʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʩʦʩʪʘʚʣʷʶʪ 50ʤ, ʜʦʩʪʠʛʘʷ ʦʪʤʝʪʢʠ 175 ʤ. ʈʘʜʠʫʩ 

ʙʫʛʨʘ ʧʦʜʪʦʧʣʝʥʠʷ ʉʪʦʡʣʝʥʩʢʦʛʦ ɻʆʂʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 5 ʢʤ, ʃʝʙʝʜʠʥʩʢʦʛʦ ï ʦʢʦʣʦ 8 ʢʤ. 

ʊʨʦʠʮʢʘʷ ʩʝʣʴʩʢʘʷ ʪʝʨʨʠʪʦʨʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʜʝʧʨʝʩʩʠʦʥʥʦʡ ʚʦʨʦʥʢʠ. 

ʕʣʝʤʝʥʪʦʤ ʠʥʪʝʛʨʘʣʴʥʦʡ ʵʢʦʣʦʛʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ ʤʘʪʨʠʮʘ ʩʦʩʪʦʷʥʠʷ  

ʪʝʭʥʦʛʝʥʥʦ ʥʘʨʫʰʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ (ʈʠʩ.4).  

 

ʆʥʘ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʩʥʦʚʝ ʠʥʪʝʛʨʠʨʫʝʪ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʩʦʩʪʦʷʥʠʶ 

ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʚ ʮʚʝʪʦʚʦʡ ʛʘʤʤʝ ʦʧʨʝʜʝʣʷʝʪ ʢʦʤʬʦʨʪʥʦʩʪʴ 

ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ. ɽʝ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʤʦʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʜʦʣʠ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ 

ʚ ʠʥʪʝʛʨʘʣʴʥʦʡ ʦʮʝʥʢʝ ʵʢʦʣʦʛʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ. ʊʘʢ ʧʨʠ ʘʥʘʣʠʟʝ ʧʨʝʜʩʪʘʚʣʷʝʤʦʡ 

ʤʘʪʨʠʮʳ ʯʝʪʢʦ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʫʨʦʚʥʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʩʨʝʜʳ. ʊʘʢ ʜʣʷ 

ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚʝʜʫʱʠʤ ʵʣʝʤʝʥʪʦʤ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʩʦʩʪʦʷʥʠʝ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ.  ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʢʘʢ ʧʦʚʩʝʤʝʩʪʥʳʤ ʟʘʛʨʷʟʥʝʥʠʝʤ ʚʦʜ 

ʥʠʪʨʘʪʘʤʠ, ʪʘʢ ʠ ʫʥʠʯʪʦʞʝʥʠʝʤ ʚʝʨʭʥʠʭ ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʠ ʢʦʤʧʣʝʢʩʦʚ ʜʝʧʨʝʩʩʠʦʥʥʦʡ 

ʚʦʨʦʥʢʦʡ ʉʪʦʡʣʝʥʩʢʦʛʦ ɻʆʂʘ. ɿʜʝʩʴ ʢʦʤʬʦʨʪʥʦʩʪʴ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ 

ʵʢʩʪʨʝʤʘʣʴʥʘʷ. ʈʘʜʠʫʩ ʦʙʱʝʡ ʚʦʨʦʥʢʠ ʩʦʩʪʘʚʣʷʝʪ ʧʦ ʨʘʟʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʦʪ ʜʝʩʷʪʢʦʚ ʜʦ ʩʦʪʥʠ 

ʢʠʣʦʤʝʪʨʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦʣʥʦʩʪʴʶ ʩʨʘʙʦʪʘʥʳ ʚʦʜʦʥʦʩʥʳʝ 

ʛʦʨʠʟʦʥʪʳ ʠ ʢʦʤʧʣʝʢʩʳ ʧʘʣʝʦʛʝʥʦʚʦʛʦ ʠ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ/ ʕʢʩʪʨʝʤʘʣʴʥʘʷ ʩʠʪʫʘʮʠʷ 

 

ʈʠʩ.4. ʄʘʪʨʠʮʘ ʵʢʦʣʦʛʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ   ʧʣʦʱʘʜʠ ʊʨʦʠʮʢʦʡ ʩʝʣʴʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ 
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ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʪʘʢʞʝ ʜʣʷ ʤʘʪʝʨʠʘʣʘ ʥʘʢʦʧʠʪʝʣʝʡ ʦʪʩʪʦʡʥʠʢʦʚ, ʨʘʩʧʦʣʘʛʘʶʱʠʭʩʷ ʚ ʦʩʥʦʚʥʦʡ 

ʦʚʨʘʞʥʦʡ ʩʠʩʪʝʤʝ ʩʝʣʴʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ.  

ʅʝʛʘʪʠʚʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʪʝʥʜʝʥʮʠʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪʩʷ ʚ ʤʘʪʨʠʮʝ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʩʦʩʪʦʷʥʠʷ ʧʦʯʚ, ʛʨʫʥʪʦʚ. ɺ ʧʦʯʚʘʭ ʠ ʛʨʫʥʪʘʭ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʧʦʚʩʝʤʝʩʪʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʙʘʨʠʝʤ 

ʠ ʚʘʥʘʜʠʝʤ. ʈʘʟʚʠʪʠʝ ʠʥʪʝʛʨʘʣʴʥʦʡ ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ.5, ʜʝʤʦʥʩʪʨʠʨʫʶʱʝʤ ʝʝ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩʠʪʫʘʮʠʠ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ ʦʩʥʦʚʥʳʝ ʥʝʛʘʪʠʚʥʳʝ ʪʝʥʜʝʥʮʠʠ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʊʨʦʠʮʢʦʡ ʩʝʣʴʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʆʥʠ 

ʧʨʦʷʚʣʝʥʳ ʚ ʧʦʚʩʝʤʝʩʪʥʦʤ ʨʘʩʧʦʩʪʨʘʥʝʥʠʠ ʜʝʧʨʝʩʩʠʦʥʥʦʡ ʚʦʨʦʥʢʠ, ʩʬʦʨʤʠʨʦʚʘʚʰʝʡʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʦʪʨʘʙʦʪʢʠ ʃʝʙʝʜʠʥʩʢʦʛʦ ʠ ʉʪʦʡʣʝʥʩʢʦʛʦ ɻʆʂʦʚ.  

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʠʥʪʝʛʨʘʣʴʥʘʷ ʤʦʜʝʣʴ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʝʨʨʠʪʦʨʠʠ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʢʘʢ ʠʪʦʛʦʚʳʡ ʜʦʢʫʤʝʥʪ ʢʦʤʧʣʝʢʩʥʳʭ ʵʢʦʣʦʛʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  ʇʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʥʘ ʚʢʣʶʯʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʤ ʧʨʠʨʦʜʥʳʤ ʪʝʨʨʠʪʦʨʠʷʤ. 

ʊʘʢʞʝ ʜʦʧʦʣʥʷʝʪʩʷ ʢʘʨʪʦʡ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ. ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʤʦʜʝʣʠ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ-ʦʪ Surfer ʜʦ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ. 

 

 

ʈʠʩ.5. ʀʥʪʝʛʨʘʣʴʥʘʷ  ʵʢʦʣʦʛʦ-ʛʝʦʣʦʛʠʯʝʩʢʘʷ  ʤʦʜʝʣʴ  ʵʣʝʤʝʥʪʘ ʪʝʭʥʦʛʝʥʥʦ ʥʘʛʨʫʞʝʥʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ɻʫʙʢʠʥʩʢʦ-ʉʪʘʨʦʦʩʢʦʣʴʩʢʦʛʦ ʛʦʨʥʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

 

ʀʥʪʝʛʨʘʣʴʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ  ʤʦʜʝʣʠ  ʷʚʣʷʶʪʩʷ ʙʘʟʦʚʳʤʠ ʜʣʷ ʧʦʩʣʝʜʫʶʱʠʭ ʧʨʦʛʥʦʟʦʚ 

ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʨʠ ʦʩʚʦʝʥʠʠ ʪʝʭʥʦʛʝʥʥʦ ʥʘʛʨʫʞʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ 

ʛʦʨʥʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʪʠʧʘ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ  ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ  ʧʫʪʝʤ 

ʧʨʠʤʝʥʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʳ  ʚ  

ʠʥʪʝʨʘʢʪʠʚʥʳʝ, ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʠʝ ʤʦʜʝʣʠ,  ʘʢʢʫʤʫʣʠʨʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ  ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ  ʢʦʤʬʦʨʪʥʦʩʪʴ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ. 
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INTEGRAL ECOLOGICAL AND GEOLOGICAL MODELING OF 

TECHNOGENICALLY LOADED TERRITORIES  

I.I.Kosinova, V.A.Budarina  

 Federal State Budgetary Educational Institution of Higher Education "Voronezh State University" 

Abstract. Technogenically loaded territories of the mining industry class are characterized by 

significant levels of transformation of environmental components. The spatial characteristics of these 

transformations cover hundreds of kilometers in area and up to hundreds of meters in depth. The long-

term exploitation of the Kursk Magnetic Anomaly deposits has led to persistent negative impacts on 

ecosystems. The purpose of this work is to effectively diagnose the state of individual environmental 

components and then integrate them. The research methods include a comprehensive field-based 

ecological and geological study, followed by data analysis. The research methods included a set of 

field ecological and geological studies, followed by processing of the results. A method of integrated 

ecological and geological modeling of technogenically loaded territories has been developed, 

presented in the form of an assessment matrix and a geoinformation system. The method was tested 

on the example of a rural settlement that is in close contact with the Gubkinsko-Starooskolsky mining 

district. The integrated model became the basis for developing a set of targeted measures to ensure 

the environmental safety of the territory. 

Keywords: Technogenesis, load, territory, integration, model, ecology, geology, components, 

comfort, environment. 
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ɸʥʥʦʪʘʮʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʠʥʞʝʥʝʨʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʜʘʚʘʪʴ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤ ʦʨʛʘʥʘʤ ʈʦʩʧʨʠʨʦʜʥʘʜʟʦʨʘ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʠʨʦʜʥʦʡ 

ʩʨʝʜʳ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʚʢʣʶʯʘʪʴ ʚ ʩʦʩʪʘʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʢʦʤʠʩʩʠʡ ʧʦ ʧʨʠʝʤʢʝ ʦʙʲʝʢʪʦʚ ʟʘʚʝʨʰʝʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʈʦʩʧʨʠʨʦʜʥʘʜʟʦʨʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʞʝʥʝʨʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠʟʳʩʢʘʥʠʷ, ʦʮʝʥʢʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʪʝʨʨʠʪʦʨʠʠ, ʬʦʥʦʚʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʢʦʤʠʩʩʠʷ   

 

ʇʨʝʜʧʨʦʝʢʪʥʳʝ ʠʥʞʝʥʝʨʥʳʝ ʠʟʳʩʢʘʥʠʷ ʷʚʣʷʶʪʩʷ ʦʙʷʟʘʪʝʣʴʥʦʡ ʯʘʩʪʴʶ  

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʢʦʤʧʣʝʢʩʥʦʝ ʠʟʫʯʝʥʠʝ ʧʨʠʨʦʜʥʳʭ 

ʫʩʣʦʚʠʡ ʪʝʨʨʠʪʦʨʠʠ (ʨʝʛʠʦʥʘ, ʨʘʡʦʥʘ, ʧʣʦʱʘʜʢʠ, ʫʯʘʩʪʢʘ, ʪʨʘʩʩʳ) ʠ ʬʘʢʪʦʨʦʚ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʦʙʲʝʢʪʦʚ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ.   
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ʉʦʛʣʘʩʥʦ "ʉʇ 47.13330.2016. ʉʚʦʜ ʧʨʘʚʠʣ. ʀʥʞʝʥʝʨʥʳʝ ʠʟʳʩʢʘʥʠʷ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ. ɸʢʪʫʘʣʠʟʠʨʦʚʘʥʥʘʷ ʨʝʜʘʢʮʠʷ ʉʅʠʇ 11-02-96" [5] ʢ ʦʩʥʦʚʥʳʤ ʚʠʜʘʤ 

ʠʥʞʝʥʝʨʥʳʭ ʠʟʳʩʢʘʥʠʡ ʦʪʥʦʩʷʪʩʷ: ʠʥʞʝʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʝ; ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ; 

ʠʥʞʝʥʝʨʥʦ-ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʠ ʠʥʞʝʥʝʨʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʝ.  

ʇʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʥʦʨʤʘʪʠʚʥʳʤ ʜʦʢʫʤʝʥʪʦʤ ʠʥʞʝʥʝʨʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠʟʳʩʢʘʥʠʷ 

ʚʳʧʦʣʥʷʶʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʠ ʜʘʥʥʳʭ ʦ ʩʦʩʪʦʷʥʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʠ ʚʦʟʤʦʞʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʝʝ ʟʘʛʨʷʟʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʜʦʢʫʤʝʥʪʦʚ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦ ʧʣʘʥʠʨʦʚʢʝ ʪʝʨʨʠʪʦʨʠʠ, ʘʨʭʠʪʝʢʪʫʨʥʦ-

ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ.  

ʀʥʞʝʥʝʨʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠʟʳʩʢʘʥʠʷ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ: ʦʮʝʥʢʫ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʪʝʨʨʠʪʦʨʠʠ; ʦʮʝʥʢʫ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʧʣʘʥʠʨʫʝʤʦʡ 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʦʮʝʥʢʫ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʠʛʦʜʥʦʩʪʠ ʫʯʘʩʪʢʘ ʜʣʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʦʮʝʥʢʫ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʚ ʧʝʨʠʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʘ); 

ʦʙʦʩʥʦʚʘʥʠʷ ʚ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ;  

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʜʨ.  

ɺ ʩʦʩʪʘʚ ʠʥʞʝʥʝʨʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ ʚʭʦʜʷʪ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʚʠʜʳ 

ʨʘʙʦʪ: ʦʙʦʙʱʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʠʥʞʝʥʝʨʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ ʧʨʦʰʣʳʭ ʣʝʪ, 

ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʠ ʬʦʥʜʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʜʘʥʥʳʭ ʦ ʩʦʩʪʦʷʥʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠʨʦʜʥʦʡ 

ʩʨʝʜʳ; ʚʳʷʚʣʝʥʠʝ  ʚʦʟʤʦʞʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʧʦʯʚ (ʠʣʠ 

ʛʨʫʥʪʦʚ), ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʘʭ ʠ ʜʨ.   

ʇʦ ʪʨʝʙʦʚʘʥʠʶ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʚ ʢʦʤʧʦʥʝʥʪʘʭ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ 

ʩʨʝʜʳ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʠ ʦʮʝʥʠʚʘʝʪʩʷ ʟʘʛʨʷʟʥʝʥʠʝ: 

- ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ï ʚʟʚʝʰʝʥʥʳʝ ʚʝʱʝʩʪʚʘ, ʦʢʩʠʜ ʫʛʣʝʨʦʜʘ, ʦʢʩʠʜ ʘʟʦʪʘ, ʜʠʦʢʩʠʜ 

ʘʟʦʪʘ, ʜʠʦʢʩʠʜ ʩʝʨʳ, ʙʝʥʟ(ʘ)ʧʠʨʝʥ, ʬʦʨʤʘʣʴʜʝʛʠʜ, ʩʝʨʦʚʦʜʦʨʦʜ:  

- ʚ ʧʦʯʚʝ ï ʩʚʠʥʝʮ, ʮʠʥʢ, ʨʪʫʪʴ, ʢʘʜʤʠʡ, ʙʝʥʟ(ʘ)ʧʠʨʝʥ, ʥʠʢʝʣʴ, ʢʦʙʘʣʴʪ, ʤʝʜʴ; ʩʘʥʠʪʘʨʥʦ-

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʝ ʢʘʯʝʩʪʚʦ ʧʦʯʚʳ ï ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʘʨʘʟʠʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ; 

- ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʘʭ ï ʉʇɸɺ, ʥʝʬʪʝʧʨʦʜʫʢʪʳ, ʢʘʜʤʠʡ, ʤʝʜʴ ,ʮʠʥʢ, ʥʠʢʝʣʴ, 

ʤʳʰʴʷʢ, ʩʚʠʥʝʮ, ʩʫʣʴʬʘʪʳ, ʨʅ, ʥʠʪʨʘʪʳ, ʥʠʪʨʠʪʳ, ʍʇʂ;  

- ʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ ï ʨʅ, ʦʢʠʩʣʷʝʤʦʩʪʴ ʧʝʨʤʘʥʛʘʥʘʪʥʘʷ, ʘʤʤʠʘʢ, ʥʠʪʨʠʪ-ʠʦʥ, ʥʠʪʨʘʪʳ, 

ʞʝʩʪʢʦʩʪʴ, ʦʙʱʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ, ʭʣʦʨʠʜʳ, ʩʫʣʴʬʘʪʳ, ʤʳʰʴʷʢ, ʬʪʦʨʠʜʳ, ʞʝʣʝʟʦ, ʤʘʨʛʘʥʝʮ;  

- ʚ ʤʦʨʩʢʠʭ ʚʦʜʘʭ ï ʥʝʬʪʷʥʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ, ʨʘʩʪʚʦʨʝʥʥʳʡ ʢʠʩʣʦʨʦʜ, ʨʅ, 

ʭʣʦʨʠʨʦʚʘʥʥʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ, ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ (Hg. Pb, Cd, Cu), ʬʝʥʦʣʳ, ʉʇɸɺ, ʥʠʪʨʠʪʥʳʡ 

ʘʟʦʪ, ʢʨʝʤʥʠʡ, ʩʦʣʝʥʦʩʪʴ ʚʦʜʳ.  

- ʨʘʜʠʘʮʠʦʥʥʘʷ ʦʙʩʪʘʥʦʚʢʘ ï ʨʘʜʠʘʮʠʦʥʥʘʷ ʜʦʟʘ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ,   ʧʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ 

ʨʘʜʦʥʘ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ; 

- ʬʠʟʠʯʝʩʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ï ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʦʣʷ, ʫʨʦʚʥʠ ʟʚʫʢʘ ʠ ʵʢʚʠʚʘʣʝʥʪʥʳʝ 

ʫʨʦʚʥʠ ʟʚʫʢʘ ʠ ʜʨʫʛʠʝ.  

ʇʨʠʚʝʜʝʥʥʳʡ ʚʳʰʝ ʥʝʧʦʣʥʳʡ ʧʝʨʝʯʝʥʴ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʜʨʫʛʠʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ 

ʦʪʨʘʞʘʶʪʩʷ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʦʪʯʝʪʝ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʠʥʞʝʥʝʨʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ. 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʫʧʦʤʷʥʫʪʦʛʦ ʦʪʯʝʪʘ, ʥʦ ʥʝ ʚʩʷ, ʧʝʨʝʤʝʱʘʝʪʩʷ ʚ ʧʨʦʝʢʪ ʦʙʲʝʢʪʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ.   

ʉ ʚʦʟʚʨʘʱʝʥʠʝʤ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ ʠ ʛʦʨʦʜʘ ʉʝʚʘʩʪʦʧʦʣʷ çʚ ʨʦʜʥʫʶ ʛʘʚʘʥʴè ʥʘ 

ʂʨʳʤʩʢʦʤ ʧʦʣʫʦʩʪʨʦʚʝ ʨʘʟʚʝʨʥʫʣʠʩʴ ʤʘʩʰʪʘʙʥʳʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ. ʅʘʤʠ ʙʳʣʠ 

ʚʳʧʦʣʥʝʥʳ ʠʥʞʝʥʝʨʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠʟʳʩʢʘʥʠʷ ʥʘ 77-ʤʠ ʫʯʘʩʪʢʘʭ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʉʠʤʬʝʨʦʧʦʣʝ, ʉʝʚʘʩʪʦʧʦʣʝ, ʗʣʪʝ, ʂʝʨʯʠ, ʌʝʦʜʦʩʠʠ, ɼʞʘʥʢʦʝ, ʉʘʢʘʭ, ʚ 

ʥʝʙʦʣʴʰʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʠ ʟʘ ʠʭ ʛʨʘʥʠʮʘʤʠ ï ʚ ʩʪʝʧʥʳʭ, ʣʝʩʥʳʭ, ʧʨʝʜʛʦʨʥʳʭ, ʛʦʨʥʳʭ, 

ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʭ ʣʘʥʜʰʘʬʪʘʭ [1].  

ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʦʧʠʨʘʷʩʴ ʥʘ ʣʠʯʥʳʡ ʦʧʳʪ  ʨʘʙʦʪʳ ʥʘ 

ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʚ ʩʬʝʨʘʭ ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʠʥʩʧʝʢʮʠʠ,  ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʘʫʜʠʪʘ, ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ, 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ï ʚ ʨʷʜʝ ɺʋɿʦʚ [2, 3] ʙʳʣʠ ʩʜʝʣʘʥʳ ʦʪʜʝʣʴʥʳʝ ʚʳʚʦʜʳ ʦʙʱʝʛʦ ʠ ʯʘʩʪʥʦʛʦ 

ʧʦʨʷʜʢʘ: 



 

27 

 

1. ɼʘʣʝʢʦ ʥʝ ʚʩʝ ʨʝʟʫʣʴʪʘʪʳ ʠʥʞʝʥʝʨʥʦ- ï ʵʢʦʣʦʛʠʯʝʩʢʠʭ, -ʛʝʦʣʦʛʠʯʝʩʢʠʭ, -

ʛʝʦʜʝʟʠʯʝʩʢʠʭ, -ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ ʫʯʠʪʳʚʘʶʪʩʷ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʣʠʙʦ 

ʥʝ ʨʝʘʣʠʟʫʶʪʩʷ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. ʗʨʢʠʡ ʧʨʠʤʝʨ - ʧʦʜʪʦʧʣʝʥʠʷ ʞʠʣʳʭ ʧʦʩʪʨʦʝʢ ʚ 

ʤʘʣʦʚʦʜʥʦʤ ʂʨʳʤʫ ʠ ʉʝʚʘʩʪʦʧʦʣʝ.  ʊʝʣʝʚʠʜʝʥʠʝ 2024 ʛʦʜʘ ʧʦʢʘʟʘʣʦ ʤʘʩʩʦʚʳʝ ʧʦʜʪʦʧʣʝʥʠʷ 

ʧʦ ʚʩʝʡ ʈʦʩʩʠʠ. ʇʨʦʙʣʝʤʘ ʧʦʜʪʦʧʣʝʥʠʷ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʘ ʩ ʥʠʟʢʠʤ ʢʘʯʝʩʪʚʦʤ ʠʟʳʩʢʘʥʠʡ, 

ʙʝʟʦʪʚʝʪʩʪʚʝʥʥʳʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʠ ʵʢʩʧʝʨʪʠʟʦʡ ʧʨʦʝʢʪʦʚ. ʅʝʜʦʧʫʩʪʠʤʦ ʥʝʦʙʦʩʥʦʚʘʥʥʦ ʠ 

ʙʝʩʧʝʯʥʦ ʟʘʩʪʨʘʠʚʘʪʴ ʧʦʡʤʳ ʨʝʢ!  ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ: ʧʦʡʤʘ ʨʝʢʠ ï ʪʝʨʨʠʪʦʨʠʷ ʧʝʨʠʦʜʠʯʝʩʢʠ 

ʟʘʪʘʧʣʠʚʘʝʤʘʷ ʨʝʢʘʤʠ.  

2. ɺ ʈʝʩʧʫʙʣʠʢʝ ʂʨʳʤ ʠ ʉʝʚʘʩʪʦʧʦʣʝ ʦʪʩʫʪʩʪʚʫʶʪ ʧʨʠʥʷʪʳʝ (ʫʪʚʝʨʞʜʝʥʥʳʝ) 

ʨʝʛʠʦʥʘʣʴʥʳʝ ʬʦʥʦʚʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʪʠʧʘʭ ʧʦʯʚ ʂʨʳʤʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʦʩʪʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʦʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʯʚ ʧʨʠ ʠʥʞʝʥʝʨʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʠʟʳʩʢʘʥʠʷʭ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʨʘʙʦʪʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʨʝʛʠʦʥʘʣʴʥʳʭ ʬʦʥʦʚʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʙʷʟʘʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 

ʪʠʧʘʭ ʧʦʯʚ ʨʝʛʠʦʥʘ. 

3.  ʌʦʥʦʚʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʚʳʜʘʚʘʝʤʳʝ 

ʈʝʛʠʦʥʘʣʴʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ɻʠʜʨʦʤʝʪʮʝʥʪʨʘ, ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʧʨʝʚʳʰʘʶʪ ʇɼʂ (ʚ ʪʦʤ ʯʠʩʣʝ ʚ 

ʧʨʝʜʝʣʘʭ ʢʫʨʦʨʪʥʳʡ ʪʝʨʨʠʪʦʨʠʡ). ʇʦ ï ʚʠʜʠʤʦʤʫ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤ ʦʨʛʘʥʘʤ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʥʘʜʟʦʨʘ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʩʠʪʫʘʮʠʠ, ʛʜʝ ʬʦʥʦʚʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʧʨʝʚʳʰʘʶʪ ʇɼʂ.  

4. ʅʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʣʠʮʝʥʟʠʨʦʚʘʥʥʳʝ ʤʘʣʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʥʝʨʝʜʢʦ ʚʳʜʘʶʪ, ʤʷʛʢʦ 

ʛʦʚʦʨʷ, ʥʝʦʙʲʝʢʪʠʚʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʧʦʯʚ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʯʚ ʠ ʜʨ. ʅʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʦʥʪʨʦʣʴ ʟʘ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʚʩʝʭ ʣʠʮʝʥʟʠʨʦʚʘʥʥʳʭ ʯʘʩʪʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʠʥʞʝʥʝʨʥʦ-ʠʟʳʩʢʘʪʝʣʴʩʢʠʝ 

ʨʘʙʦʪʳ, ʟʘ ʢʘʯʝʩʪʚʦʤ ʨʘʙʦʪʳ ʠʭ ʣʘʙʦʨʘʪʦʨʠʡ;  

5. ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʡ  ʙʝʟʦʪʣʘʛʘʪʝʣʴʥʘʷ ʦʙʷʟʘʪʝʣʴʥʘʷ ʧʝʨʝʜʘʯʘ  

ʪʝʭʥʠʯʝʩʢʠʭ ʦʪʯʝʪʦʚ (ʭʦʪʷ ʙʳ ʥʘ ʵʣʝʢʪʨʦʥʥʳʭ ʥʦʩʠʪʝʣʷʭ  ʦʙ ʠʥʞʝʥʝʨʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ, 

ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʷʭ), ʧʦ ʤʝʨʝ ʠʭ ʛʦʪʦʚʥʦʩʪʠ ʠ ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ 

ʵʢʩʧʝʨʪʠʟʳ,   ʚ ʨʝʛʠʦʥʘʣʴʥʳʝ ʩʪʨʫʢʪʫʨʳ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ - ʚ ʄʠʥʠʩʪʝʨʩʪʚʦ ʵʢʦʣʦʛʠʠ ʠ 

ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ ʠ ɼʝʧʘʨʪʘʤʝʥʪ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʵʢʦʣʦʛʠʠ ʛʦʨʦʜʘ 

ʉʝʚʘʩʪʦʧʦʣʷ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

6. ʈʝʛʠʦʥʘʣʴʥʳʝ ʦʨʛʘʥʳ ʵʢʦʣʦʛʠʠ ʠ ʧʨʠʨʦʜʥʳʡ ʨʝʩʫʨʩʦʚ ʥʝ ʧʦʣʫʯʘʶʪ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʨʝʟʫʣʴʪʘʪʘʭ ʠʥʞʝʥʝʨʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʥʝ 

ʧʨʦʚʦʜʷʪ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʵʢʩʧʝʨʪʠʟʫ ʆɺʆʉ ʧʨʦʝʢʪʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʨʦʝʢʪʦʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ). 

ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʡ ʢʦʜʝʢʩ ʈʌ (ʌɿ ˉ117 ʦʪ 2005) [4] ʠ ʉʇ 68.13330.2017 (ʉʚʦʜ ʧʨʘʚʠʣ. 

ʇʨʠʝʤʢʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʟʘʢʦʥʯʝʥʥʳʭ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʦʙʲʝʢʪʦʚé) [6] ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ 

ʫʯʘʩʪʠʝ ʚ ɻʦʩʢʦʤʠʩʩʠʠ ʧʦ ʧʨʠʝʤʢʝ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʟʘʢʦʥʯʝʥʥʳʭ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʦʙʲʝʢʪʦʚ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʨʝʛʠʦʥʘʣʴʥʳʭ (ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ) ʦʨʛʘʥʦʚ ʵʢʦʣʦʛʠʠ ʠ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʨʝʛʠʦʥʘʣʴʥʳʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ʥʝ ʚʣʘʜʝʶʪ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʥʠʢʘʢ ʥʝ ʫʯʘʩʪʚʫʶʪ ʚ ʥʘʜʟʦʨʝ ʠ ʢʦʥʪʨʦʣʝ ʦʙʲʝʢʪʦʚ ʥʦʚʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ.   

ʅʝʦʙʭʦʜʠʤʦ ʚʢʣʶʯʠʪʴ ʚ ʦʙʷʟʘʪʝʣʴʥʳʡ ʩʦʩʪʘʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʢʦʤʠʩʩʠʡ ʧʦ ʧʨʠʝʤʢʝ 

ʦʙʲʝʢʪʦʚ ʟʘʚʝʨʰʝʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʄʠʥʠʩʪʝʨʩʪʚʘ ʵʢʦʣʦʛʠʠ ʠ ʧʨʠʨʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ ʠ/ʠʣʠ ɼʝʧʘʨʪʘʤʝʥʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʵʢʦʣʦʛʠʠ ʛʦʨʦʜʘ 

ʉʝʚʘʩʪʦʧʦʣʷ (ʧʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʦʙʲʝʢʪʘ). 

 

ʃʠʪʝʨʘʪʫʨʘ. 
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EXPERIENCE OF ENGINEERING AND ENVIRON MENTAL SURVEYS IN THE 

REPUBLIC OF CRIMEA AND SEVAST OPOL FOR CONSTRUCTION DESIGN, 
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Abstract. The results of engineering and environmental surveys should be transferred to the 

territorial bodies of Rosprirodnadzor for monitoring the natural environment and ensuring 

environmental safety. It is advisable to include representatives of the territorial bodies of 

Rosprirodnadzor in the state commissions for the acceptance of completed construction projects. 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʙʠʦʩʬʝʨʳ ʚ ɼʦʥʙʘʩʩʝ. 

ʇʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʟʘʛʨʷʟʥʝʥʠʷ ʚʩʝʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʦʩʬʝʨʘ, ʣʠʪʦʩʬʝʨʘ, ʥʦʦʩʬʝʨʘ, ʪʝʭʥʦʛʝʥʝʟ, ʚʳʙʨʦʩʳ ʧʨʝʜʧʨʠʷʪʠʡ 

 
ɺ ʥʘʰʠ ʜʥʠ ʯʝʣʦʚʝʯʝʩʪʚʦ ʧʨʠʰʣʦ ʢ ʦʩʦʟʥʘʥʠʶ ʛʣʦʙʘʣʴʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʣʝʜʦʚʘʥʠʷ ʝʜʠʥʦʡ ʢʦʥʮʝʧʮʠʠ ʦʙʱʝʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʮʝʣʴʶ ʢʦʪʦʨʦʡ 

ʷʚʣʷʝʪʩʷ ʧʨʦʪʠʚʦʩʪʦʷʥʠʝ ʫʛʨʦʟʝ ʚʳʤʠʨʘʥʠʷ ʞʠʟʥʠ ʥʘ ʧʣʘʥʝʪʝ ʚʩʣʝʜʩʪʚʠʝ ʘʛʨʝʩʩʠʚʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʥʘ ʧʨʠʨʦʜʫ [1]. ʈʦʩʪ ʥʘʩʝʣʝʥʠʷ, ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, 

ʨʝʩʫʨʩʦʚ ʧʨʝʩʥʦʡ ʚʦʜʳ ʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚʳ, ʚʦʜʳ ʠ ʚʦʟʜʫʭʘ, ʚʦʝʥʥʳʝ 

ʢʦʥʬʣʠʢʪʳ ʧʨʠʚʝʣʠ ʢ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʤʫ, ʵʥʝʨʛʝʪʠʯʝʩʢʦʤʫ, ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʠ 

ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʤʫ ʢʨʠʟʠʩʘʤ. ɸʢʪʫʘʣʴʥʦʡ ʩʪʘʣʘ ʟʘʜʘʯʘ ʧʦʠʩʢʘ ʚʳʭʦʜʘ ʠʟ ʵʪʦʡ ʩʠʪʫʘʮʠʠ.  

ʄʥʦʛʠʝ ʥʘʫʯʥʳʝ ʠ ʬʠʣʦʩʦʬʩʢʠʝ ʪʨʫʜʳ ʫʯʝʥʳʭ ʜʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ 

ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʛʘʨʤʦʥʠʯʥʦʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʩ ʧʨʠʨʦʜʦʡ. ʊʨʫʜʳ ʚʳʜʘʶʱʝʛʦʩʷ 

ʫʯʝʥʦʛʦ ɺ.ʀ. ɺʝʨʥʘʜʩʢʦʛʦ ʙʳʣʠ ʧʦʩʚʷʱʝʥʳ ʥʦʦʩʬʝʨʝ - ʛʠʧʦʪʝʪʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ 
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ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʙʱʝʩʪʚʘ ʠ ʧʨʠʨʦʜʳ. ʆʥ ʚʝʨʠʣ ʚ çʩʦʟʥʘʪʝʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ 

ʦʨʛʘʥʠʟʦʚʘʥʥʦʩʪʠ ʥʦʦʩʬʝʨʳè, ʢʦʛʜʘ ʨʘʟʫʤ ʙʫʜʝʪ ʧʨʝʦʙʨʘʞʘʪʴ ʧʣʘʥʝʪʫ ʙʝʟ ʫʱʝʨʙʘ ʇʨʠʨʦʜʝ. ɺ 

ʛʨʘʥʠʮʘʭ ʥʦʦʩʬʝʨʳ ʨʘʟʫʤʥʘʷ ʯʝʣʦʚʝʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʪʘʥʦʚʠʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤ ʬʘʢʪʦʨʦʤ 

ʨʘʟʚʠʪʠʷ ʇʣʘʥʝʪʳ [2]. ʋʩʧʝʭʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʪʝʧʝʥʴʶ ʨʘʟʚʠʪʠʷ ʩʦʟʥʘʪʝʣʴʥʦʛʦ ʦʪʥʦʰʝʥʠʷ 

ʦʙʱʝʩʪʚʘ ʢ ʧʨʠʨʦʜʝ ʠ ʩʦʙʣʶʜʝʥʠʶ ʨʷʜʘ ʫʩʣʦʚʠʡ, ʦʜʥʠʤ ʠʟ ʢʦʪʦʨʳʭ ʙʳʣʦ ʦʪʩʫʪʩʪʚʠʝ ʚʦʡʥ ʥʘ 

ʧʣʘʥʝʪʝ. ʅʦ ʥʝ ʪʦʣʴʢʦ ʚʦʡʥʳ, ʚʳʟʚʘʥʥʳʝ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʨʘʟʚʠʪʠʷ ʩʦʮʠʘʣʴʥʦʛʦ ʩʦʟʥʘʥʠʷ, 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʫʛʨʦʟʫ ʜʣʷ ʮʠʚʠʣʠʟʘʮʠʠ, ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪʩʷ ʥʘ ʪʝʭʥʦʛʝʥʥʦʤ ʧʫʪʠ 

ʨʘʟʚʠʪʠʷ. ʉʣʦʞʥʦʩʪʴ ʩʠʪʫʘʮʠʠ, ʚ ʢʦʪʦʨʦʡ ʩʝʛʦʜʥʷ ʥʘʭʦʜʠʪʩʷ ʥʘʰʘ ʧʣʘʥʝʪʘ, ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʛʣʫʙʦʢʠʤ ʨʘʟʨʳʚʦʤ ʤʝʞʜʫ ʪʝʭʥʠʯʝʩʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʯʝʣʦʚʝʢʘ ʠ ʝʛʦ ʥʨʘʚʩʪʚʝʥʥʳʤ 

ʨʘʟʚʠʪʠʝʤ. ɿʘʜʘʯʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʦʦʩʬʝʨʥʦʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʷ, ʦ ʢʦʪʦʨʦʤ ʛʦʚʦʨʠʣ ɺ.ʀ. 

ɺʝʨʥʘʜʩʢʠʡ, ʪʨʝʙʫʝʪ ʩʦʙʣʶʜʝʥʠʷ ʨʷʜʘ ʦʙʷʟʘʥʥʦʩʪʝʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʠʨʦʜʝ. ʅʝʦʙʭʦʜʠʤʦ 

ʧʨʝʦʜʦʣʝʪʴ ʨʘʟʨʳʚ ʤʝʞʜʫ ʨʘʟʫʤʦʤ ʠ ʠʥʪʝʣʣʝʢʪʦʤ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʧʨʝʧʷʪʩʪʚʠʝʤ 

ʥʘ ʧʫʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʦʦʩʬʝʨʥʦʛʦ ʤʳʰʣʝʥʠʷ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ ʦʩʥʦʚʦʡ ʜʘʣʴʥʝʡʰʝʛʦ 

ʙʣʘʛʦʧʦʣʫʯʥʦʛʦ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ [3]. ɻʣʘʚʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʬʫʥʢʮʠʝʡ ʣʠʪʦʩʬʝʨʳ ʷʚʣʷʝʪʩʷ 

ʦʙʝʩʧʝʯʝʥʠʝ ʙʠʦʩʬʝʨʳ ʨʝʩʫʨʩʘʤʠ, ʢʦʪʦʨʳʝ ʥʫʞʥʳ ʜʣʷ ʝʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ. ɺ ʧʨʦʮʝʩʩʝ 

ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʣʠʪʦʩʬʝʨʳ ʚ ʪʝʭʥʦʩʬʝʨʫ. ʈʝʩʫʨʩʳ 

ʣʠʪʦʩʬʝʨʳ ʦʪʥʦʩʷʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʠʩʯʝʨʧʘʝʤʳʭ, ʧʦʵʪʦʤʫ ʨʘʟʫʤʥʳʡ, çʥʦʦʩʬʝʨʥʳʡè ʧʦʜʭʦʜ 

ʜʦʣʞʝʥ ʙʳʪʴ ʦʩʥʦʚʦʡ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʵʧʦʭʫ ʪʝʭʥʦʛʝʥʝʟʘ. 

ɿʘʱʠʪʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ð ʵʪʦ ʢʦʤʧʣʝʢʩʥʘʷ ʧʨʦʙʣʝʤʘ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʦʡ ʚʦʟʤʦʞʥʦ 

ʩ ʧʦʤʦʱʴʶ ʫʯʝʥʳʭ ʨʘʟʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ. ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʥʦʦʩʬʝʨʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʪʨʝʙʫʶʪ ʨʝʰʝʥʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʟʘʜʘʯʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ 

ʫʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ, ʩʦʭʨʘʥʝʥʠʝ ʝʛʦ ʟʜʦʨʦʚʴʷ. ʅʘ ʥʘʰʝʡ ʧʣʘʥʝʪʝ ʚʩʝʛʦ ʣʠʰʴ 

28 % ʝʸ ʧʣʦʱʘʜʠ ʥʝ ʟʘʪʨʦʥʫʪʦ ʪʝʭʥʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ [3]. ʅʘ ʵʢʦʣʦʛʠʶ ʙʠʦʩʬʝʨʳ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʚʣʠʷʝʪ ʜʦʙʳʯʘ ʠ ʧʝʨʝʨʘʙʦʪʢʘ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʦʧʨʝʜʝʣʷʶʱʘʷ ʥʘʧʨʷʞʝʥʥʫʶ 

ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ ʚ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ ʨʝʛʠʦʥʘʭ. ʇʨʝʞʜʝ ʚʩʝʛʦ ʦʥʘ ʩʚʷʟʘʥʘ ʩ 

ʥʘʨʫʰʝʥʠʝʤ ʧʝʨʚʠʯʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʠ ʥʘʢʦʧʣʝʥʠʝʤ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ. ʆʩʪʨʦ ʩʪʦʠʪ 

ʧʨʦʙʣʝʤʘ ʫʪʠʣʠʟʘʮʠʠ ʪʝʭʥʦʛʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʦʪʭʦʜʦʚ, ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʪʦʨʦʡ ʜʦ ʩʠʭ ʧʦʨ ʥʝ 

ʨʘʟʨʘʙʦʪʘʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʩʭʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠ. ɼʠʩʢʫʪʠʨʫʝʪʩʷ ʧʨʦʙʣʝʤʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʤʫʩʦʨʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʟʘʚʦʜʦʚ, ʨʘʩʭʦʜʫʶʱʠʭ ʥʝ ʪʦʣʴʢʦ ʟʥʘʯʠʪʝʣʴʥʫʶ ʵʥʝʨʛʠʶ, ʥʦ ʠ 

ʚʳʙʨʘʩʳʚʘʶʱʠʭ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ.  

ʇʨʦʙʣʝʤʘ ʫʪʠʣʠʟʘʮʠʠ ʪʝʭʥʦʛʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʦʪʭʦʜʦʚ ʩʪʘʣʘ ʢʨʠʪʠʯʥʦʡ ʪʦʣʴʢʦ ʚʦ 

ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 20-ʛʦ ʚʝʢʘ. ʉʚʷʟʘʥʦ ʵʪʦ ʩ ʪʝʤ, ʯʪʦ ʨʘʥʝʝ ʯʝʣʦʚʝʯʝʩʪʚʦ ʧʦʚʪʦʨʥʦ ʠʩʧʦʣʴʟʦʚʘʣʦ 

ʦʪʭʦʜʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʚʠʜʝ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʣʦʤʘ ʠ ʤʘʢʫʣʘʪʫʨʳ. ɸʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ 

ʭʠʤʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʟʚʦʣʠʣʘ ʧʦʣʫʯʠʪʴ ʤʥʦʞʝʩʪʚʦ ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʥʝ 

ʨʘʟʣʘʛʘʶʱʠʭʩʷ ʚ ʧʨʠʨʦʜʝ. ʕʪʦ ʠ ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʦʩʪʨʳʭ ʧʨʦʙʣʝʤ ʩʪʘʣʘ 

ʧʨʦʙʣʝʤʘ ʫʪʠʣʠʟʘʮʠʠ ʪʝʭʥʦʛʝʥʥʳʭ ʠ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ ʚ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʤʝʛʘʧʦʣʠʩʘʭ.  

ɼʦʥʙʘʩʩ ï ʨʝʛʠʦʥ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʕʪʦ ʦʧʨʝʜʝʣʷʝʪ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʤʘʩʰʪʘʙʳ ʠ ʤʥʦʛʦʦʙʨʘʟʠʝ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 

ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ. ʋʞʝ ʚʥʘʯʘʣʝ ʵʪʦʛʦ ʚʝʢʘ ɼʦʥʙʘʩʩ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʢʘʢ çʟʦʥʘ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʙʝʜʩʪʚʠʷè. ʆʩʥʦʚʥʘʷ ʦʪʨʘʩʣʴ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ɼʦʥʙʘʩʩʘ - ʫʛʣʝʜʦʙʳʚʘʶʱʘʷ 

ʚʩʝʛʜʘ ʩʯʠʪʘʣʘʩʴ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʧʘʩʥʦʡ [4]. ʅʘʠʙʦʣʝʝ ʪʠʧʠʯʥʳʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʨʦʙʣʝʤʘʤʠ ʜʣʷ ʫʛʣʝʜʦʙʳʚʘʶʱʠʭ ʨʝʛʠʦʥʦʚ ʷʚʣʷʶʪʩʷ: ʧʦʜʲʝʤ ʫʨʦʚʥʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, 

ʧʦʜʪʦʧʣʝʥʠʝ ʠ ʟʘʙʦʣʘʯʠʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ, ʫʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʚʳʜʝʣʝʥʠʝ ʠʟ ʚʳʨʘʙʦʪʦʢ ʪʦʢʩʠʯʥʳʭ ʠ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʛʘʟʦʚ, ʘʢʪʠʚʠʟʘʮʠʷ 

ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, ʩʥʠʞʝʥʠʝ ʨʘʟʤʝʨʦʚ ʧʣʦʱʘʜʝʡ ʜʣʷ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʩʣʝʜʩʪʚʠʝ ʨʘʟʤʝʱʝʥʠʷ ʥʘ ʥʠʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ [2].  

ɼʦ 2014 ʛʦʜʘ ʦʩʥʦʚʥʳʤ ʟʘʛʨʷʟʥʠʪʝʣʝʤ ʘʪʤʦʩʬʝʨʳ ɼʦʥʙʘʩʩʘ ʙʳʣʘ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʘʷ 

ʦʪʨʘʩʣʴ. ʉʣʝʜʫʶʱʠʤʠ ʧʦ ʚʝʣʠʯʠʥʝ ʚʢʣʘʜʘ (ʦʢʦʣʦ ʪʨʝʪʠ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ 

ʘʪʤʦʩʬʝʨʫ) ʧʨʠʭʦʜʠʣʦʩʴ ʥʘ ʰʘʭʪʳ ʠ ʪʝʧʣʦʵʣʝʢʪʨʦʩʪʘʥʮʠʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʟʘʛʨʷʟʥʝʥʠʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ɼʅʈ ʜʘʶʪ ʧʨʝʜʧʨʠʷʪʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ. ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ɼʅʈ ʨʘʙʦʪʘʶʪ ʜʚʝ ʪʝʧʣʦʵʣʝʢʪʨʦʩʪʘʥʮʠʠ - ʉʪʘʨʦʙʝʰʝʚʩʢʘʷ ʠ ɿʫʝʚʩʢʘʷ ʊʕʉ, 

ʛʦʪʦʚʷʪʩʷ ʢ ʟʘʧʫʩʢʫ ʋʛʣʝʛʦʨʩʢʘʷ, ʂʫʨʘʭʦʚʩʢʘʷ ʠ ʄʠʨʦʥʦʚʩʢʘʷ ʊʕʉ, ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ 
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ʦʩʚʦʙʦʞʜʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. ɼʦ 2014 ʛʦʜʘ ʥʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʙʣʦʢʘʭ ʉʪʘʨʦʙʝʰʝʚʩʢʦʡ ʊʕʉ ʠ 

ɿʫʝʚʩʢʦʡ ʊʕʉ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʣʠ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ 

ʚʳʙʨʦʩʦʚ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ. ʇʦʩʣʝ ʥʘʯʘʣʘ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ ʚʦʟʥʠʢʣʠ ʧʨʦʙʣʝʤʳ ʩ 

ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝʤ ʵʪʠʭ ʩʠʩʪʝʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʦʩʪʝʧʝʥʥʦ 

ʚʳʰʣʦ ʠʟ ʩʪʨʦʷ. ʇʦʵʪʦʤʫ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʚʦʟʦʙʥʦʚʣʝʥʠʝ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʚʳʙʨʦʩʦʚ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ. 

ʅʘ ʜʦʣʶ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦ ʜʦʙʳʯʝ ʢʘʤʝʥʥʦʛʦ ʫʛʣʷ, ʧʦ ʠʪʦʛʘʤ 2021 ʛʦʜʘ, ʧʨʠʭʦʜʠʪʩʷ 

ʦʢʦʣʦ 30% ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʨʝʘʣʠʟʘʮʠʝʡ ʧʨʦʛʨʘʤʤʳ ʧʦ 

ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʠʠ ʫʛʦʣʴʥʦʡ ʦʪʨʘʩʣʠ ʠ ʟʘʢʨʳʪʠʝʤ ʤʥʦʛʠʭ ʰʘʭʪ. ɺʳʙʨʦʩʳ ʦʪ ʧʨʝʜʧʨʠʷʪʠʡ 

ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ ʠ ʢʦʢʩʦʭʠʤʠʯʝʩʢʦʡ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʠʣʠʩʴ 

ʠ ʩʦʩʪʘʚʠʣʠ ʦʢʦʣʦ 5 % ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʳʙʨʦʩʦʚ [4]. ʅʝʙʦʣʴʰʘʷ ʜʦʣʷ ʚʳʙʨʦʩʦʚ ʵʪʠʭ 

ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʚʷʟʘʥʘ ʩ ʨʝʞʠʤʦʤ ʠʭ ʨʘʙʦʪʳ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ɼʦʥʙʘʩʩʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʪʪʦʢ ʥʘʩʝʣʝʥʠʷ ʠʟ ʨʝʛʠʦʥʘ, ʜʣʷ ʤʥʦʛʠʭ ʛʦʨʦʜʦʚ 

ʧʨʝʜʧʨʠʷʪʠʷ ʫʛʦʣʴʥʦʡ ʦʪʨʘʩʣʠ ʩʦʭʨʘʥʷʶʪ ʩʪʘʪʫʩ çʛʨʘʜʦʦʙʨʘʟʫʶʱʠʭè. ɿʘʢʨʳʪʠʝ ʧʨʝʜʧʨʠʷʪʠʡ 

ʫʛʦʣʴʥʦʡ ʦʪʨʘʩʣʠ ʧʨʠʚʦʜʠʪ ʢ ʩʢʦʧʣʝʥʠʶ ʤʝʪʘʥʘ ʚ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʢʘʭ, ʧʦʜʪʦʧʣʝʥʠʶ 

ʪʝʨʨʠʪʦʨʠʡ ʰʘʭʪʥʳʤʠ ʚʦʜʘʤʠ, ʧʨʦʩʝʜʘʥʠʶ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʯʪʦ ʫʩʠʣʠʚʘʝʪ 

ʥʘʧʨʷʞʝʥʥʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ.  

ʆʪʭʦʜʳ ʧʨʝʜʧʨʠʷʪʠʡ ʫʛʦʣʴʥʦʡ ʦʪʨʘʩʣʠ ʷʚʣʷʶʪʩʷ ʙʦʣʴʰʦʡ ʧʨʦʙʣʝʤʦʡ ʥʘʰʝʛʦ ʨʝʛʠʦʥʘ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɼʅʈ ʥʘʭʦʜʠʪʩʷ ʙʦʣʝʝ 600 ʧʦʨʦʜʥʳʭ ʦʪʚʘʣʦʚ ʠ ʟʦʣʦʦʪʚʘʣʦʚ, ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʠʟ 

ʢʦʪʦʨʳʭ ʥʝ ʠʤʝʶʪ ʩʦʙʩʪʚʝʥʥʠʢʘ ʠ ʥʝ ʩʪʦʷʪ ʥʘ ʙʘʣʘʥʩʝ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʠʟ ʥʠʭ ʥʝ 

ʨʝʢʫʣʴʪʠʚʠʨʦʚʘʥʘ, ʨʝʞʝ ʷʚʣʷʝʪʩʷ ʛʦʨʷʱʠʤʠ. ʊʨʫʜʥʦʩʪʠ ʨʝʛʠʦʥ ʠʩʧʳʪʳʚʘʝʪ ʠ ʩ ʙʳʪʦʚʳʤʠ 

ʦʪʭʦʜʘʤʠ. ʉʪʘʨʳʡ ʧʦʣʠʛʦʥ ʧʝʨʝʧʦʣʥʝʥ, ʘ ʥʦʚʳʡ ʥʝ ʦʧʨʝʜʝʣʝʥ. ɼʣʷ ʧʨʠʚʝʜʝʥʠʷ ʩʠʩʪʝʤʳ 

ʦʙʨʘʱʝʥʠʷ ʩ ʦʪʭʦʜʘʤʠ ʢ ʦʙʱʝʨʦʩʩʠʡʩʢʠʤ ʥʦʨʤʘʤ, ʚ ɼʅʈ ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʝʢʪ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ 

ʩʭʝʤʳ ʦʙʨʘʱʝʥʠʷ ʩ ʦʪʭʦʜʘʤʠ, ʢʦʪʦʨʘʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʦʧʪʠʤʠʟʘʮʠʶ ʣʦʛʠʩʪʠʢʠ ʧʦ ʩʙʦʨʫ 

ʦʪʭʦʜʦʚ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʧʦ ʠʭ ʧʝʨʝʨʘʙʦʪʢʝ, ʥʦʚʳʭ ʧʦʣʠʛʦʥʦʚ 

ʨʘʟʤʝʱʝʥʠʷ ʦʪʭʦʜʦʚ, ʘ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ ʧʦ ʠʭ ʫʪʠʣʠʟʘʮʠʠ. ɼʣʷ ʨʝʰʝʥʠʷ 

ʧʨʦʙʣʝʤ ʚ ʩʬʝʨʝ ʦʙʨʘʱʝʥʠʷ ʩ ʦʪʭʦʜʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʚ ʙʣʠʞʘʡʰʠʝ 3 ʛʦʜʘ 

ʟʘʧʣʘʥʠʨʦʚʘʥʦ ʩʦʟʜʘʥʠʝ ʦʙʲʝʢʪʦʚ ʦʙʨʘʱʝʥʠʷ ʩ ʦʪʭʦʜʘʤʠ, ʘ ʠʤʝʥʥʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʢɻʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʘʨʢʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʙʳʚʰʝʛʦ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʢʦʤʙʠʥʘʪʘ çɸʟʦʚʩʪʘʣʴè 

ʚ ʛ. ʄʘʨʠʫʧʦʣʴ [4].  ɽʩʪʴ ʥʘʜʝʞʜʘ, ʯʪʦ ʚʚʦʜ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ ʧʦʟʚʦʣʠʪ 

ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʦʙʲʝʤ ʪʚʝʨʜʳʭ ʦʪʭʦʜʦʚ ʥʘ ʧʦʣʠʛʦʥʘʭ, ʚʦʚʣʝʯʴ ʚ ʧʦʚʪʦʨʥʳʡ ʧʨʦʤʳʰʣʝʥʥʳʡ 

ʦʙʦʨʦʪ ʚʪʦʨʠʯʥʦʝ ʩʳʨʴʝ. 

ɺʦʦʨʫʞʝʥʥʘʷ ʘʛʨʝʩʩʠʷ ʩʦ ʩʪʦʨʦʥʳ ʋʢʨʘʠʥʳ ʩʫʱʝʩʪʚʝʥʥʦ ʫʭʫʜʰʠʣʘ ʠ ʙʝʟ ʪʦʛʦ ʩʣʦʞʥʫʶ 

ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ ʥʘ ɼʦʥʙʘʩʩʝ. ɺʘʞʥʝʡʰʝʡ ʟʘʜʘʯʝʡ ʚ ɼʦʥʝʮʢʦʡ ʅʘʨʦʜʥʦʡ 

ʈʝʩʧʫʙʣʠʢʝ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʦʙʲʝʢʪʦʚ ʥʘʢʦʧʣʝʥʥʦʛʦ ʚʨʝʜʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. ʕʪʦ ʩʚʷʟʘʥʦ 

ʩ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʢʦʪʦʨʳʝ ʥʝ ʨʘʙʦʪʘʶʪ ʠʣʠ ʦʛʨʘʥʠʯʝʥʥʦ ʨʘʙʦʪʘʶʪ ʚ ʩʚʷʟʠ ʩ ʧʦʩʪʦʷʥʥʳʤʠ 

ʦʙʩʪʨʝʣʘʤʠ, ʥʦ ʦʙʩʪʘʥʦʚʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʝʱʝ ʢ ʙʦʣʴʰʝʡ ʦʧʘʩʥʦʩʪʠ ʜʣʷ 

ʥʘʩʝʣʝʥʠʷ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʰʘʭʪʳ ʇʝʪʨʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʛ. ɼʦʥʝʮʢʘ, ʢʦʪʦʨʳʝ ʠʟ-ʟʘ ʝʞʝʜʥʝʚʥʳʭ 

ʦʙʩʪʨʝʣʦʚ ʥʝ ʤʦʛʫʪ ʥʦʨʤʘʣʴʥʦ ʨʘʙʦʪʘʪʴ. ʗʩʠʥʦʚʘʪʩʢʠʡ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʡ ʟʘʚʦʜ ʧʦʩʪʦʷʥʥʦ 

ʩʪʨʘʜʘʝʪ ʦʪ ʨʘʟʨʫʰʝʥʠʡ ʠ ʧʦʧʘʜʘʥʠʡ ʩʥʘʨʷʜʦʚ. ʂʨʫʧʥʝʡʰʝʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ 

çɻʦʨʣʦʚʩʢʠʡ ʭʠʤʠʯʝʩʢʠʡ ʟʘʚʦʜè (ʟʘʚʦʜ "ʉʪʠʨʦʣ"), ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʚ ʛ. ɻʦʨʣʦʚʢʝ, ʚ̫ʣʷʝʪʩʷ 

ʧʨʠʤʝʨʦʤ ʦʙʲʝʢʪʘ ʥʘʢʦʧʣʝʥʥʦʛʦ ʚʨʝʜʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. ɿʘʚʦʜ ʙʳʣ ʧʦʩʪʨʦʝʥ ʚ 1930-ʭ ʛʦʜʘʭ. 

ʇʨʝʜʧʨʠʷʪʠʝ ʟʘʥʠʤʘʣʦʩʴ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʭʠʤʠʯʝʩʢʠʭ, ʚ ʪʦʤ ʯʠʩʣʝ, ʚʟʨʳʚʯʘʪʳʭ ʚʝʱʝʩʪʚ. ɺ 

ʥʘʯʘʣʝ 1990-ʭ ʛʦʜʦʚ ʟʘʚʦʜ ʧʨʝʢʨʘʪʠʣ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʥʦ ʚʩʝ ʦʧʘʩʥʳʝ ʦʪʭʦʜʳ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʠ ʦʩʪʘʪʢʠ ʦʧʘʩʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʦʩʪʘʣʠʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʚʦʜʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʙ 

ʚʦʜʳ ʚ ʟʦʥʝ ʚʣʠʷʥʠʷ ʦʙʲʝʢʪʘ ʧʦʢʘʟʘʣʠ ʧʨʝʚʳʰʝʥʠʷ ʇɼʂ ʧʦ ʬʝʥʦʣʘʤ, ʥʝʬʪʝʧʨʦʜʫʢʪʘʤ, ʘʟʦʪʫ 

ʘʤʤʦʥʠʡʥʦʤʫ, ʥʠʪʨʠʪʘʤ ʠ ʤʘʨʛʘʥʮʫ [4]. ʃʝʪʦʤ 2022 ʛʦʜʘ ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʩʦʚʤʝʩʪʥʘʷ 

ʨʘʙʦʪʘ ʩʦ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚʦʡʩʢ ʨʘʜʠʘʮʠʦʥʥʦʡ, ʭʠʤʠʯʝʩʢʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʄʆ 

ʈʦʩʩʠʠ. ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʣʠʢʚʠʜʘʮʠʠ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ 

ɻʦʨʣʦʚʩʢʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʟʘʚʦʜʘ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʚ ʧʨʦʛʨʘʤʤʫ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ɼʅʈ ʥʘ 2023-2025 ʛʛ.  
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ɼʦʥʙʘʩʩ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʛʜʘ ʦʪʥʦʩʠʣʩʷ ʢ ʨʝʛʠʦʥʘʤ ʩ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ 

ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. ɺ ʥʘʰʠ ʜʥʠ ʜʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʩʪʦʠʪ ʝʱʝ ʙʦʣʝʝ ʦʩʪʨʦ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ 

ʥʘʨʫʰʝʥʠʝʤ ʛʦʨʥʳʤʠ ʚʳʨʘʙʦʪʢʘʤʠ ʛʦʨʠʟʦʥʪʦʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʦʣʴʰʠʭ 

ʦʙʲʝʤʦʚ ʚʦʜʳ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʘ ʪʘʢʞʝ ʩ ʨʘʩʧʦʣʦʞʝʥʠʝʤ 

ʢʨʫʧʥʳʭ ʚʦʜʦʟʘʙʦʨʥʳʭ ʩʪʘʥʮʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ, ʧʦʜʢʦʥʪʨʦʣʴʥʦʡ ʋʢʨʘʠʥʝ. ʅʘʩʝʣʝʥʠʝ ʛʦʨʦʜʦʚ 

ɼʅʈ ʫʞʝ ʜʘʚʥʦ ʟʘʙʳʣʦ, ʢʦʛʜʘ ʚʦʜʘ ʚ ʜʦʤʘ ʠ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦʩʪʫʧʘʣʘ ʢʨʫʛʣʦʩʫʪʦʯʥʦ. ʉʝʛʦʜʥʷ 

ʝʝ ʜʘʶʪ ʨʘʟ ʚ ʪʨʠ ʜʥʷ. ʀ ʵʪʦ ʙʦʣʴʰʦʝ ʩʯʘʩʪʴʝ ʜʣʷ ʞʠʪʝʣʝʡ ɼʦʥʝʮʢʘ ʠ ʜʨʫʛʠʭ ʛʦʨʦʜʦʚ ɼʅʈ, 

ʢʦʛʜʘ ʦʥʘ ʧʦʜʥʠʤʘʝʪʩʷ ʚ ʢʨʘʥʳ ʤʥʦʛʦʵʪʘʞʥʳʭ ʜʦʤʦʚ. ɼʣʷ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ɼʅʈ ʙʳʣ 

ʩʦʦʨʫʞʝʥ ʚʦʜʦʚʦʜ çɼʦʥ-ɼʦʥʙʘʩʩè, ʢʦʪʦʨʳʡ ʥʝ ʨʝʰʠʣ ʵʪʫ ʧʨʦʙʣʝʤʫ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʤʝʱʝʥʠʝ ʧʣʘʩʪʠʢʦʚʳʭ ʝʤʢʦʩʪʝʡ ʜʣʷ ʚʦʜʳ ʚʦ ʜʚʦʨʘʭ ʤʥʦʛʦʵʪʘʞʥʳʭ ʜʦʤʦʚ. ʕʪʦ 

ʧʨʠʚʝʣʦ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʧʦʩʪʦʷʥʥʦʡ ʦʯʝʨʝʜʠ ʟʘ ʚʦʜʦʡ ʠ ʧʨʦʙʣʝʤʝ ʝʝ ʧʦʜʥʷʪʠʷ ʥʘ ʵʪʘʞʠ ʜʣʷ 

ʣʶʜʝʡ ʧʨʝʢʣʦʥʥʦʛʦ ʚʦʟʨʘʩʪʘ. ɽʩʪʴ ʥʘʤʝʨʝʥʠʷ ʧʨʠʚʣʝʯʝʥʠʷ ʰʘʭʪʥʳʭ ʚʦʜ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʪʝʭʥʠʯʝʩʢʠʭ ʮʝʣʷʭ.  

ɺ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʫʛʦʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʘʢʨʳʪʠʷ 

ʥʝʨʝʥʪʘʙʝʣʴʥʳʭ ʰʘʭʪ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʣʩʷ ʚʦʜʦʦʙʤʝʥ ʤʝʞʜʫ ʛʦʨʠʟʦʥʪʘʤʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ 

ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʚʦʜʦʪʦʢʘʤʠ. ʇʦʩʪʫʧʣʝʥʠʝ ʪʝʭʥʦʛʝʥʥʳʭ ʰʘʭʪʥʳʭ ʚʦʜ ʚ ʚʦʜʦʥʦʩʥʳʝ 

ʛʦʨʠʟʦʥʪʳ ʬʦʨʤʠʨʫʝʪ ʦʨʝʦʣʳ ʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʥʝʧʨʠʛʦʜʥʳʭ ʜʣʷ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʠ ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ. ɿʘ ʩʯʝʪ ʧʦʩʪʫʧʣʝʥʠʷ ʩʙʨʦʩʦʚ ʰʘʭʪʥʳʭ ʚʦʜ ʚ 

ʨʝʯʥʫʶ ʩʝʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʫʭʫʜʰʠʣʦʩʴ ʢʘʯʝʩʪʚʦ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ. ʊʘʢʠʝ ʨʝʟʫʣʴʪʘʪʳ 

ʦʪʤʝʯʘʣʠʩʴ ʨʷʜʦʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʨʠ ʣʠʢʚʠʜʘʮʠʠ ʚʩʝʭ ʰʘʭʪ ɺʦʩʪʦʯʥʦʛʦ ɼʦʥʙʘʩʩʘ [2]. 

ʄʠʥʠʤʠʟʘʮʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʪʝʭʥʦʛʝʥʥʳʭ ʰʘʭʪʥʳʭ ʚʦʜ ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʫʶ ʠ ʧʦʜʟʝʤʥʫʶ 

ʛʠʜʨʦʩʬʝʨʳ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʠʦʨʠʪʝʪʥʦʡ ʟʘʜʘʯʝʡ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʦʨʛʘʥʦʚ.  

ɼʦʥʙʘʩʩ ʚʩʝʛʜʘ ʙʳʣ ʙʦʛʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʟʝʤʣʷʤʠ. ɺʦ ʚʨʝʤʷ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ 

ʧʨʦʠʩʭʦʜʠʪ ʟʘʛʨʷʟʥʝʥʠʝ ʠ ʟʘʩʦʨʝʥʠʝ ʧʦʯʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʛʦʨʘʥʠʷ ʙʦʝʧʨʠʧʘʩʦʚ, ʨʘʟʣʠʚʝ ʠ 

ʩʛʦʨʘʥʠʠ ʛʦʨʶʯʝ-ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʚʨʝʞʜʘʝʪʩʷ ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ. ʏʘʩʪʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʙʳʣʘ ʟʘʤʠʥʠʨʦʚʘʥʘ ʝʱʝ ʚ 2015 ʛʦʜʫ ʠ ʥʝ ʨʘʟʤʠʥʠʨʦʚʘʥʘ ʜʦ ʩʠʭ 

ʧʦʨ, ʧʦʪʦʤʫ ʢʘʢ ʩʜʝʣʘʪʴ ʵʪʦ ʩʝʡʯʘʩ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ.  ʅʦ ʜʘʞʝ ʚ ʦʩʚʦʙʦʞʜʝʥʥʳʭ 

ʨʘʡʦʥʘʭ ʟʝʤʣʠ ʧʨʠʜʝʪʩʷ ʩʥʘʯʘʣʘ ʦʯʠʩʪʠʪʴ ʦʪ ʥʝʨʘʟʦʨʚʘʚʰʠʭʩʷ ʩʥʘʨʷʜʦʚ, ʦʩʪʘʪʢʦʚ ʤʠʥ, 

ʦʩʢʦʣʢʦʚ, ʙʨʦʰʝʥʥʦʡ ʪʝʭʥʠʢʠ. ʅʝʨʘʟʦʨʚʘʚʰʠʝʩʷ ʙʦʝʧʨʠʧʘʩʳ ʛʨʦʟʷʪ ʯʝʣʦʚʝʯʝʩʢʠʤʠ 

ʞʝʨʪʚʘʤʠ, ʘ ʙʨʦʰʝʥʥʘʷ ʪʝʭʥʠʢʘ ʥʘʥʦʩʠʪ ʩʝʨʴʝʟʥʳʡ ʫʱʝʨʙ ʧʣʦʜʦʨʦʜʥʦʩʪʠ ʧʦʯʚ ʠ ʢʘʯʝʩʪʚʫ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ. ʃʠʰʴ ʧʦ ʩʘʤʳʤ ʦʧʪʠʤʠʩʪʠʯʥʳʤ ʦʮʝʥʢʘʤ ʠ ʧʨʦʛʥʦʟʘʤ ʥʘ ʪʦ, ʯʪʦʙʳ ʠʟʚʣʝʯʴ 

ʚʩʝ ʤʠʥʳ ʠ ʙʦʝʧʨʠʧʘʩʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʟʝʤʣʝ ʠ ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ, ʧʦʥʘʜʦʙʠʪʩʷ ʥʝ ʤʝʥʝʝ ʜʝʩʷʪʠ 

ʣʝʪ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʚʦʝʥʥʳʝ ʜʝʡʩʪʚʠʷ ʙʫʜʫʪ ʧʦʣʥʦʩʪʴʶ ʧʨʝʢʨʘʱʝʥʳ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɼʦʥʝʮʢʦʡ ʅʘʨʦʜʥʦʡ ʈʝʩʧʫʙʣʠʢʠ ʥʘʢʦʧʣʝʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʭʠʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ. ʋʯʠʪʳʚʘʷ ʠʭ ʪʦʢʩʠʯʥʦʩʪʴ ʠ ʧʣʦʭʦʝ ʩʦʩʪʦʷʥʠʝ 

ʭʨʘʥʝʥʠʷ, ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʨʠʩʢʠ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜʦʥʦʩʥʳʭ 

ʛʦʨʠʟʦʥʪʦʚ. ʀʤʝʥʥʦ ʚ ʨʘʡʦʥʘʭ, ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʣʠʥʠʠ ʬʨʦʥʪʘ, ʩʣʦʞʥʦ ʜʘʪʴ ʧʦʣʥʫʶ 

ʦʙʲʝʢʪʠʚʥʫʶ ʦʮʝʥʢʫ ʩʦʩʪʦʷʥʠʶ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʦʩʪʘʥʦʚʠʪʴ ʧʨʦʮʝʩʩ ʫʭʫʜʰʝʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ. 

ɼʦʥʙʘʩʩ ʚʩʝʛʜʘ ʠʤʝʣ ʩʘʤʦʙʳʪʥʫʶ ʧʨʠʨʦʜʫ, ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʟʘʧʦʚʝʜʥʠʢʦʚ, 

ʣʘʥʜʰʘʬʪʥʳʭ ʧʘʨʢʦʚ ʠ ʟʘʢʘʟʥʠʢʦʚ. ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʤʠ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ ʧʘʨʢʠ "ʄʝʦʪʠʜʘ" 

ʥʘ ʧʦʙʝʨʝʞʴʝ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ, "ɼʦʥʝʮʢʠʡ ʢʨʷʞ", ʠ ʟʘʧʦʚʝʜʥʠʢ "ʂʘʤʝʥʥʳʝ ʤʦʛʠʣʳ". 

ɹʝʩʢʦʥʝʯʥʳʝ ʦʙʩʪʨʝʣʳ ɼʦʥʙʘʩʩʘ ʥʝ ʪʦʣʴʢʦ ʫʥʦʩʷʪ ʞʠʟʥʠ ʣʶʜʝʡ, ʫʥʠʯʪʦʞʘʶʪ ʛʦʨʦʜʘ ʠ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ. ʆʥʠ ʪʘʢʞʝ ʥʘʥʦʩʷʪ ʙʦʣʴʰʦʡ ʫʨʦʥ ʟʘʧʦʚʝʜʥʠʢʘʤ ʨʝʛʠʦʥʘ: ʧʦʛʠʙʰʠʝ ʦʪ 

ʦʩʢʦʣʢʦʚ ʠ ʧʦʞʘʨʦʚ ʨʝʜʢʠʝ ʞʠʚʦʪʥʳʝ ʠ ʧʪʠʮʳ, ʫʥʠʯʪʦʞʝʥʥʳʝ ʢʨʘʩʥʦʢʥʠʞʥʳʝ ʨʘʩʪʝʥʠʷ, 

ʧʦʚʨʝʞʜʝʥʘ ʩʪʝʧʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʩ ʨʝʜʢʠʤʠ ʚʠʜʘʤʠ ʠ ʦʢʦʣʦ 1300 ʛʘ ʣʝʩʘ. ʂ ʦʩʦʙʦ ʦʧʘʩʥʳʤ 

ʬʘʢʪʦʨʘʤ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚ ʦʪ ʙʦʝʧʨʠʧʘʩʦʚ ʩ ʬʦʩʬʦʨʦʤ. ɽʱʸ ʜʦ 2022 ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ 12-ʢʨʘʪʥʦʝ ʧʨʝʚʳʰʝʥʠʝ ʥʦʨʤ ʇɼʂ ʧʦ ʦʙʱʝʤʫ ʬʦʩʬʦʨʫ ʠ ʙʦʣʝʝ, ʯʝʤ 240-ʢʨʘʪʥʦʝ 

ʧʨʝʚʳʰʝʥʠʝ ʬʦʥʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʧʦ ʧʦʜʚʠʞʥʦʤʫ ʬʦʩʬʦʨʫ [4]. ʀ ʩʝʡʯʘʩ ʵʪʘ ʦʧʘʩʥʦʩʪʴ 

ʩʦʭʨʘʥʷʝʪʩʷ.  

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ɼʦʥʙʘʩʩʘ ʪʨʝʙʫʶʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʠʭ ʨʝʰʝʥʠʶ. 

ʅʘʠʙʦʣʝʝ ʚʘʞʥʦʡ, ʪʨʝʙʫʶʱʝʡ ʙʳʩʪʨʝʡʰʝʛʦ ʨʝʰʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ ʫʚʝʣʠʯʝʥʠʷ ʚʦʜʥʳʭ 
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ʨʝʩʫʨʩʦʚ ɼʅʈ. ʆʪʢʣʘʜʳʚʘʪʴ ʨʝʰʝʥʠʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʥʘ ʤʦʤʝʥʪ ʦʢʦʥʯʘʥʠʷ ʉɺʆ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢʘʥʘʣʘ çʉʝʚʝʨʩʢʠʡ ɼʦʥʝʮ - ɼʦʥʙʘʩʩè ʦʟʥʘʯʘʝʪ ʜʘʣʴʥʝʡʰʝʝ ʫʭʫʜʰʝʥʠʝ 

ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʠ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ɼʦʥʙʘʩʩʘ. ʇʦ-ʧʨʝʞʥʝʤʫ ʘʢʪʫʘʣʴʥʳʤʠ 

ʦʩʪʘʶʪʩʷ ʚʦʧʨʦʩʳ ʫʣʫʯʰʝʥʠʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʪʭʦʜʘʤʠ, ʩʥʘʙʞʝʥʠʝ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʥʦʚʝʡʰʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʠ ʚʥʝʜʨʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʦʙʳʯʠ ʠ 

ʧʝʨʝʨʘʙʦʪʢʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. ʊʦʣʴʢʦ ʩʦʚʤʝʩʪʥʳʤʠ ʫʩʠʣʠʷʤʠ ʦʙʱʝʩʪʚʘ, ʛʦʩʫʜʘʨʩʪʚʘ ʠ 

ʙʠʟʥʝʩʘ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʫʩʪʦʡʯʠʚʦʛʦ ʙʫʜʫʱʝʛʦ ʜʣʷ ɼʦʥʙʘʩʩʘ ʠ ʩʦʟʜʘʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʩʨʝʜʳ 

ʜʣʷ ʧʨʦʞʠʚʘʥʠʷ ʥʘ ʝʛʦ ʪʝʨʨʠʪʦʨʠʷʭ. 

 

ʃʠʪʝʨʘʪʫʨʘ. 
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ʵʥʝʨʛʦʧʦʩʪʘʚʣʷʶʱʠʭ ʠ ʠʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ (ʂʨʳʤʩʢʠʡ ʤʦʩʪ, ʩʦʦʨʫʞʝʥʠʷ ʵʥʝʨʛʦʤʦʩʪʘ 

çʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷïʧʦʣʫʦʩʪʨʦʚ ʂʨʳʤè, ʘʚʪʦʪʨʘʩʩʘ çʊʘʚʨʠʜʘè ʠ ʪ.ʧ.). 

ʄʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʢʦʨʠʜʦʨ ʠ ʵʣʝʤʝʥʪʳ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ 

ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʝ ʂʨʳʤʘ, ʦʪʥʦʩʷʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ 

ʦʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ. ʇʨʠ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʩʚʝʩʪʠ ʜʦ ʤʠʥʠʤʫʤʘ ʨʠʩʢʠ 

ʧʨʠʨʦʜʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ ʠ 

ʧʨʦʷʚʣʝʥʠʷʤʠ ʛʨʷʟʝʚʦʛʦ ʚʫʣʢʘʥʠʟʤʘ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ 

ʚʟʘʠʤʦʩʚʷʟʠ ʧʨʦʮʝʩʩʦʚ ʩʝʡʩʤʦʛʝʥʝʟʘ ʠ ʛʨʷʟʝʚʫʣʢʘʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʥʪʨʦʣʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʧʨʝʜʝʣʘʭ ʂʝʨʯʝʥʩʢʦ-ʊʘʤʘʥʩʢʦʡ ʟʦʥʳ. 

ʆ ʚʝʩʴʤʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʩʝʡʩʤʠʯʥʦʩʪʠ ʨʝʛʠʦʥʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʨʝʟʫʣʴʪʘʪʳ 

ʤʥʦʛʦʣʝʪʥʠʭ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ, ʥʘʨʨʘʪʠʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʠ ʜʘʥʥʳʝ 

ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʨʘʩʢʦʧʦʢ. ʇʦʩʣʝʜʥʠʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ 

ʩʦʙʳʪʠʷʭ ʧʨʦʰʣʦʛʦ, ʚʳʟʚʘʚʰʠʭ ʨʘʟʨʫʰʝʥʠʷ ʚ ʧʦʩʝʣʝʥʠʷʭ ʂʝʨʯʝʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ, 

ʦʮʝʥʠʚʘʝʤʳʝ ʚ 8, 9 ʠ ʙʦʣʝʝ ʙʘʣʣʦʚ [3, 5, 9-11]. ʂʫʣʴʤʠʥʘʮʠʦʥʥʳʤ ʘʢʪʦʤ ʧʨʠʟʥʘʥʠʷ ʚʳʩʦʢʦʛʦ 

ʫʨʦʚʥʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʨʘʡʦʥʘ ʷʚʣʷʝʪʩʷ ʟʘʢʨʳʪʠʝ ʚʦʟʚʦʜʠʤʦʡ ʚ 80-ʝ ʛʦʜʳ ʧʨʦʰʣʦʛʦ 

ʚʝʢʘ ʂʨʳʤʩʢʦʡ ɸʕʉ. ʈʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʭ, ʛʝʦʣʦʛʦ-

ʛʝʦʬʠʟʠʯʝʩʢʠʭ, ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʠʩʪʦʨʠʢʦ-ʘʨʭʠʚʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʦʩʥʦʚʘʥ 

ʫʨʦʚʝʥʴ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʚ 9 ʙʘʣʣʦʚ ʜʣʷ ʩʨʝʜʥʠʭ ʛʨʫʥʪʦʚ. ʋʯʠʪʳʚʘʷ ʯʨʝʟʚʳʯʘʡʥʦ 

ʩʣʦʞʥʳʝ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ (ʥʘʣʠʯʠʝ ʛʨʫʥʪʦʚ III ʢʘʪʝʛʦʨʠʠ, ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ 

ʦʙʚʦʜʥʝʥʥʦʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʨʝʟʘ, ʨʘʟʚʠʪʠʝ ʘʙʨʘʟʠʦʥʥʳʭ, ʦʧʦʣʟʥʝʚʳʭ ʠ ʩʫʬʬʦʟʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ), ʜʘʥʥʘʷ ʦʮʝʥʢʘ ʥʝ ʷʚʣʷʝʪʩʷ ʧʨʝʜʝʣʴʥʦʡ [4, 5, 10]. ʕʪʠ ʬʘʢʪʦʨʳ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʫʛʨʦʟʫ, ʧʦʩʢʦʣʴʢʫ, ʩʦʛʣʘʩʥʦ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʠʤ ʰʢʘʣʘʤ, ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ 

9-10-ʙʘʣʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʨʦʠʩʭʦʜʷʪ ʨʘʟʨʫʰʝʥʠʝ ʟʜʘʥʠʡ, ʜʝʬʦʨʤʘʮʠʠ ʧʣʦʪʠʥ ʠ ʜʘʤʙ, 

ʧʦʚʨʝʞʜʝʥʠʷ ʤʦʩʪʦʚ, ʨʘʟʨʳʚʳ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʠʩʢʨʠʚʣʝʥʠʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʨʝʣʴʩʦʚ ʠ ʪ.ʧ.   

ʆʩʥʦʚʥʦʡ ʩʝʡʩʤʦʦʧʘʩʥʦʡ ʟʦʥʦʡ ʂʨʳʤʩʢʦ-ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʷʚʣʷʝʪʩʷ 

ʖʞʥʦʙʝʨʝʞʥʘʷ ʟʦʥʘ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʡ ʧʨʦʠʟʦʰʣʦ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ 

11.09.1927 ʛʦʜʘ ʩ ʄw=6,9 [13]. ɿʜʝʩʴ ʞʝ ʣʦʢʘʣʠʟʦʚʘʥʦ ʧʨʝʦʙʣʘʜʘʶʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʆʜʥʘʢʦ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʢʘʪʘʣʦʛʘ 

ʀʥʩʪʠʪʫʪʘ ʩʝʡʩʤʦʣʦʛʠʠ ʠ ʛʝʦʜʠʥʘʤʠʢʠ ʂʌʋ ʠʤ. ɺ.ʀ.ɺʝʨʥʘʜʩʢʦʛʦ ʟʘ ʧʝʨʠʦʜ ʩ 1950 ʧʦ 2024 

ʛʦʜʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʝʡʩʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʂʝʨʯʝʥʩʢʦ-

ʊʘʤʘʥʩʢʦʡ ʟʦʥʳ ʥʝ ʪʦʣʴʢʦ ʩʦʧʦʩʪʘʚʠʤʘ ʩ ʖʞʥʦʙʝʨʝʞʥʦʡ ʟʦʥʦʡ, ʥʦ ʠ ʧʦ ʨʷʜʫ ʧʦʢʘʟʘʪʝʣʝʡ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ ʝʝ ʫʨʦʚʥʠ. ʊʘʢ, ʚ ʧʨʝʜʝʣʘʭ ʚʦʩʪʦʯʥʦʛʦ ʩʝʛʤʝʥʪʘ ʨʝʛʠʦʥʘ (43,5-47Ü 

ʩ.ʰ.ï35-38Ü ʚ.ʜ.), ʢʫʜʘ ʚʭʦʜʠʪ ʂʝʨʯʝʥʩʢʦ-ʊʘʤʘʥʩʢʘʷ ʟʦʥʘ, ʟʘ ʧʝʨʠʦʜ ʩ 1950 ʧʦ 2024 ʛʦʜʳ 

ʧʨʦʠʟʦʰʣʦ 828 ʟʝʤʣʝʪʨʷʩʝʥʠʡ (23% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚ ʨʝʛʠʦʥʝ), ʚ ʢʦʪʦʨʳʭ ʚʳʜʝʣʠʣʦʩʴ 

ʦʢʦʣʦ 1048Ŀ1012 ɼʞ ʩʝʡʩʤʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 98% (!) ʦʪ ʩʫʤʤʘʨʥʦʡ ʵʥʝʨʛʠʠ ʚʩʝʭ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʂʨʳʤʩʢʦ-ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʚ ʝʛʦ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ (43,5-

47Ü ʩ.ʰ.ï30-35Ü ʚ.ʜ.), ʚʢʣʶʯʘʶʱʝʡ ʖʞʥʦʙʝʨʝʞʥʫʶ ʟʦʥʫ, ʧʨʦʠʟʦʰʣʦ 2723 ʟʝʤʣʝʪʨʷʩʝʥʠʷ (75% 

ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ), ʧʨʠ ʵʪʦʤ ʠʭ ʚʢʣʘʜ ʚ ʦʙʱʠʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʙʘʣʘʥʩ ʨʝʛʠʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 

ʤʝʥʝʝ 22Ŀ1012 ɼʞ ʩʝʡʩʤʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ (ʤʝʥʝʝ 2% ʦʪ ʩʫʤʤʘʨʥʦʡ ʵʥʝʨʛʠʠ ʨʝʛʠʦʥʘ). ʕʪʦ 

ʠʣʣʶʩʪʨʠʨʫʶʪ ʩʭʝʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥ ʣʦʛʘʨʠʬʤʘ ʩʫʤʤʘʨʥʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʠ 

ʢʦʣʠʯʝʩʪʚʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʂʨʳʤʩʢʦ-ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʚ ʧʝʨʠʦʜ ʩ 1950 ʧʦ 2024 ʛʦʜʳ 

(ʨʠʩ. 1).      

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚ ʨʝʛʠʦʥʝ ʚʝʣʠʢʠ ʨʠʩʢʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʧʨʦʷʚʣʝʥʠʷʤʠ ʛʨʷʟʝʚʦʛʦ 

ʚʫʣʢʘʥʠʟʤʘ. ɻʨʷʟʝʚʳʝ ʚʫʣʢʘʥʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʨʝʘʣʴʥʫʶ ʫʛʨʦʟʫ, ʧʦʩʢʦʣʴʢʫ ʠʭ ʠʟʚʝʨʞʝʥʠʷ 

ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʚʳʥʦʩʦʤ ʤʘʪʝʨʠʘʣʘ ʩ ʙʦʣʴʰʠʭ ʛʣʫʙʠʥ ʠ ʝʛʦ ʨʘʟʙʨʦʩʦʤ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʨʘʩʩʪʦʷʥʠʷ, ʧʨʦʩʝʜʘʥʠʷʤʠ ʧʦʚʝʨʭʥʦʩʪʠ, ʚʳʙʨʦʩʘʤʠ ʩʘʤʦʚʦʟʛʦʨʝʚʰʝʛʦʩʷ ʛʘʟʘ, ʤʝʩʪʥʳʤʠ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ, ʠʟʤʝʥʝʥʠʷʤʠ ʨʝʣʴʝʬʘ, ʧʨʠʚʦʜʷʱʠʤʠ ʢ ʜʝʬʦʨʤʘʮʠʠ ʠ ʨʘʟʨʫʰʝʥʠʶ ʟʜʘʥʠʡ ʠ 

ʢʦʤʤʫʥʠʢʘʮʠʡ [2, 11, 12, 15]. ʊʘʢʞʝ ʚ ʟʦʥʝ ʜʝʡʩʪʚʠʷ ʚʫʣʢʘʥʘ ʧʨʦʠʩʭʦʜʷʪ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʛʨʫʥʪʦʚ ʚʧʣʦʪʴ ʜʦ ʧʦʣʥʦʡ ʜʝʛʨʘʜʘʮʠʠ ʧʦʩʣʝʜʥʠʭ [7, 11]. ɺ 

ʧʨʝʜʝʣʘʭ ʂʝʨʯʝʥʩʢʦ-ʊʘʤʘʥʩʢʦʡ ʟʦʥʳ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʙʦʣʝʝ ʜʝʡʩʪʚʫʶʱʠʭ 100 ʛʨʷʟʝʚʳʭ 

ʚʫʣʢʘʥʦʚ. ʇʦ ʜʘʥʥʳʤ [11, 15] ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ 120 ʣʝʪ ʟʜʝʩʴ ʧʨʦʠʟʦʰʣʦ ʙʦʣʝʝ 30 ʢʨʫʧʥʳʭ 

ʠʟʚʝʨʞʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ï ʚʟʨʳʚʥʦʛʦ ʪʠʧʘ. ʊʘʢ, ʘʢʪʠʚʠʟʘʮʠʷ ʛʨʷʟʝʚʦʛʦ ʚʫʣʢʘʥʠʟʤʘ ʥʘ 
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ʂʝʨʯʝʥʩʢʦʤ ʧʦʣʫʦʩʪʨʦʚʝ ʧʨʦʷʚʠʣʘʩʴ ʚ ʚʠʜʝ ʤʥʦʛʦʢʨʘʪʥʳʭ ʠʟʚʝʨʞʝʥʠʡ ʩʦʧʦʯʥʦʡ ʙʨʝʢʯʠʠ 

ʩʘʤʦʛʦ ʢʨʫʧʥʦʛʦ ʠʟ ʢʨʳʤʩʢʠʭ ʚʫʣʢʘʥʦʚ ï ɼʞʘʫ-ʊʝʧʝ (ʚ 1909, 1914, 1920, 1925, 1927 ʠ 1942 

ʛʦʜʘʭ). ʇʨʠ ʠʟʚʝʨʞʝʥʠʠ 18.03.1914ʛ. ʧʦʜʟʝʤʥʳʡ ʛʫʣ ʧʝʨʝʨʦʩ ʚ ʟʝʤʣʝʪʨʷʩʝʥʠʝ; ʚ ʨʘʜʠʫʩʝ 10 ʢʤ 

 
ʈʠʩ. 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʣʠʯʠʥ ʣʦʛʘʨʠʬʤʘ ʩʫʤʤʘʨʥʦʡ ʚʳʜʝʣʠʚʰʝʡʩʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ (ʘ) 

ʠ ʢʦʣʠʯʝʩʪʚʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ (ʙ) ʂʨʳʤʩʢʦ-ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʚ ʧʝʨʠʦʜ ʩ 1950 ʧʦ 2024 ʛʦʜʳ 

(ʨʘʟʤʝʨ ʨʘʩʯʝʪʥʦʡ ʷʯʝʡʢʠ 2ʭ2Ü). ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 1 ï ʛʨʘʥʠʮʳ ʠ ʥʦʤʝʨʘ ʩʝʡʩʤʠʯʝʩʢʠʭ 

ʨʘʡʦʥʦʚ; 2-3 ï ʠʟʦʣʠʥʠʠ ʨʘʚʥʳʭ ʟʥʘʯʝʥʠʡ (2) ʠ ʦʙʣʘʩʪʴ ʤʘʢʩʠʤʘʣʴʥʳʭ (LgɆɽÓ12,0) ʟʥʘʯʝʥʠʡ 

(3) ʣʦʛʘʨʠʬʤʘ ʩʫʤʤʘʨʥʦʡ ʚʳʜʝʣʠʚʰʝʡʩʷ ʵʥʝʨʛʠʠ; 4-5 ï ʠʟʦʣʠʥʠʠ ʨʘʚʥʳʭ ʟʥʘʯʝʥʠʡ (4) ʠ 

ʦʙʣʘʩʪʴ ʣʦʢʘʣʠʟʘʮʠʠ (5) ʤʘʢʩʠʤʘʣʴʥʦʛʦ (ʙʦʣʝʝ 200) ʢʦʣʠʯʝʩʪʚʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ; 6 ï ʛʨʷʟʝʚʳʝ 

ʚʫʣʢʘʥʳ. 

 

ʂʝʨʯʝʥʩʢʦʤ ʧʦʣʫʦʩʪʨʦʚʝ ʧʨʦʷʚʠʣʘʩʴ ʚ ʚʠʜʝ ʤʥʦʛʦʢʨʘʪʥʳʭ ʠʟʚʝʨʞʝʥʠʡ ʩʦʧʦʯʥʦʡ ʙʨʝʢʯʠʠ 

ʩʘʤʦʛʦ ʢʨʫʧʥʦʛʦ ʠʟ ʢʨʳʤʩʢʠʭ ʚʫʣʢʘʥʦʚ ï ɼʞʘʫ-ʊʝʧʝ (ʚ 1909, 1914, 1920, 1925, 1927 ʠ 1942 

ʛʦʜʘʭ). ʇʨʠ ʠʟʚʝʨʞʝʥʠʠ 18.03.1914ʛ. ʧʦʜʟʝʤʥʳʡ ʛʫʣ ʧʝʨʝʨʦʩ ʚ ʟʝʤʣʝʪʨʷʩʝʥʠʝ; ʚ ʨʘʜʠʫʩʝ 10 

ʢʤʩʦʜʨʦʛʘʣʘʩʴ ʟʝʤʣʷ, ʧʦʩʣʝʜʦʚʘʣ ʚʳʙʨʦʩ ʛʨʷʟʝʙʨʝʢʯʠʡ ʥʘ ʚʳʩʦʪʫ 40-60 ʤ. ɺ ʘʚʛʫʩʪʝ 1982 ʛʦʜʘ 

ʧʨʦʠʟʦʰʣʦ ʚʟʨʳʚʥʦʝ ʠʟʚʝʨʞʝʥʠʝ ɼʞʘʨʜʞʘʚʩʢʦʛʦ ʠ ʅʘʩʳʨʩʢʦʛʦ ʚʫʣʢʘʥʦʚ. ʀʤʧʫʣʴʩʥʳʝ 

ʠʟʚʝʨʞʝʥʠʷ (ʩʦʧʨʦʚʦʞʜʘʝʤʳʝ ʚʟʨʳʚʘʤʠ ʛʘʟʘ, ʚʳʙʨʦʩʘʤʠ ʥʘ 20-50 ʤ ʩʦʧʦʯʥʦʡ ʙʨʝʢʯʠʠ) ʩʦʧʢʠ 

ɸʥʜʨʫʩʦʚʘ (ɹʫʣʛʘʥʘʢʩʢʦʝ ʧʦʣʝ ʢ ʩʝʚʝʨʫ ʦʪ ʂʝʨʯʠ) ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ 1986 ʛʦʜʫ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʠʟʚʝʨʞʝʥʠʷ ʚʫʣʢʘʥʘ ʚʙʣʠʟʠ ʜʝʨʝʚʥʠ ʅʦʚʦʩʝʣʦʚʢʘ ʃʝʥʠʥʩʢʦʛʦ ʨʘʡʦʥʘ 03-04.12.2015 ʛ. ʧʦʜ 

ʫʛʨʦʟʦʡ ʟʘʪʦʧʣʝʥʠʷ ʛʨʷʟʝʚʳʤʠ ʧʦʪʦʢʘʤʠ ʦʢʘʟʘʣʠʩʴ ʞʠʣʳʝ ʠ ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʦʩʪʨʦʡʢʠ, ʘ 

ʪʘʢʞʝ ʩʝʣʴʩʢʦʝ ʢʣʘʜʙʠʱʝ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʠʟʚʝʨʞʝʥʠʝʤ 

ʅʦʚʦʩʝʣʦʚʩʢʦʛʦ ʚʫʣʢʘʥʘ ʧʨʦʠʟʦʰʣʦ ʨʘʩʢʨʳʪʠʝ ʢʘʣʴʜʝʨ ʚʫʣʢʘʥʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʟʦʥʝ ʪʨʘʩʩʳ çʊʘʚʨʠʜʘè (ɼʞʘʨʜʞʘʚʩʢʦʛʦ, ʉʦʣʜʘʪʩʢʦ-ʉʣʦʙʦʜʩʢʦʛʦ ʠ ʜʨ.) 

[12], ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʜʥʦʚʨʝʤʝʥʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʩʨʝʜʳ ʥʘ ʙʦʣʴʰʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʅʘ ʊʘʤʘʥʩʢʦʤ ʧʦʣʫʦʩʪʨʦʚʝ ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʳ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʣʫʯʘʠ ʘʢʪʠʚʠʟʘʮʠʠ ʛʨʷʟʝʚʳʭ ʚʫʣʢʘʥʦʚ (ʉʠʥʷʷ ʙʘʣʢʘ, ʉʦʧʢʘ, ʛʦʨʘ ʄʠʩʢʘ, 

ɻʦʣʫʙʠʮʢʘʷ, ʂʘʨʘʙʝʪʦʚʘ ʛʦʨʘ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ), ʘ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʥʝʛʦ ʚ 

ɸʟʦʚʩʢʦʤ ʤʦʨʝ 26.08-09.09.1988 ʛ. ʧʨʦʠʟʦʰʣʦ ʦʙʨʘʟʦʚʘʥʠʝ ʛʨʷʟʝʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʦʩʪʨʦʚʘ [5, 

11]. 

ʇʨʦʙʣʝʤʘ ʚʟʘʠʤʦʩʚʷʟʠ ʩʝʡʩʤʠʯʥʦʩʪʠ ʠ ʛʨʷʟʝʚʦʛʦ ʚʫʣʢʘʥʠʟʤʘ ʷʚʠʣʘʩʴ ʦʙʲʝʢʪʦʤ ʨʷʜʘ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʳʭ ʠʟʣʦʞʝʥʳ ʚ ʧʫʙʣʠʢʘʮʠʷʭ [1, 2, 6, 8, 14, 16-18]. ɸʥʘʣʠʟ ʵʪʠʭ 

ʨʘʙʦʪ ʧʦʢʘʟʘʣ ʨʘʩʭʦʞʜʝʥʠʝ ʚʟʛʣʷʜʦʚ ʘʚʪʦʨʦʚ ʥʘ ʧʨʦʙʣʝʤʫ ï ʦʪ ʧʦʣʥʦʛʦ ʦʪʨʠʮʘʥʠʷ ʩʚʷʟʠ ʤʝʞʜʫ 

ʧʨʦʮʝʩʩʘʤʠ ʠʟʚʝʨʞʝʥʠʷ ʛʨʷʟʝʚʳʭ ʚʫʣʢʘʥʦʚ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʟʝʤʣʝʪʨʷʩʝʥʠʡ [7, 16] ʜʦ 

ʢʦʥʩʪʘʪʘʮʠʠ ʬʘʢʪʘ ʚʨʝʤʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʧʝʨʠʦʜʘʤʠ ʛʨʷʟʝʚʫʣʢʘʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʠ ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ [1, 2, 8, 17, 18]. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʦʙʦʩʥʦʚʳʚʘʶʪʩʷ 

ʨʘʟʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: ʘ) ʛʨʷʟʝʚʳʝ ʠʟʚʝʨʞʝʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʧʦʩʣʝ ʟʝʤʣʝʪʨʷʩʝʥʠʡ; ʙ) 

ʠʟʚʝʨʞʝʥʠʷ ʛʨʷʟʝʚʳʭ ʚʫʣʢʘʥʦʚ ʧʨʝʜʚʘʨʷʶʪ ʟʝʤʣʝʪʨʷʩʝʥʠʷ; ʚ) ʠʟʚʝʨʞʝʥʠʷ ʚʫʣʢʘʥʦʚ 

ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʧʨʦʷʚʣʝʥʠʷ ʣʦʢʘʣʴʥʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ ʚ ʚʠʜʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʣʘʙʳʭ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʚʫʣʢʘʥʦʚ. ʇʨʠ ʵʪʦʤ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʦʙʱʝʡ 
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ʧʨʠʯʠʥʦʡ ʢʘʢ ʧʦʚʳʰʝʥʥʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʪʘʢ ʠ ʧʨʦʷʚʣʝʥʠʡ ʛʨʷʟʝʚʦʛʦ ʚʫʣʢʘʥʠʟʤʘ 

ʷʚʣʷʝʪʩʷ ʧʝʨʠʦʜʠʯʝʩʢʦʝ ʚʦʟʨʘʩʪʘʥʠʝ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʟʝʤʥʦʡ ʢʦʨʝ, 

ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʠʟʤʝʥʝʥʠʷʤʠ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʦʪʥʦʰʝʥʠʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʟʚʝʨʞʝʥʠʷ ʛʨʷʟʝʚʳʭ ʚʫʣʢʘʥʦʚ ʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʨʝʚʘʣʠʨʫʶʱʝʡ ʷʚʣʷʝʪʩʷ ʪʦʯʢʘ ʟʨʝʥʠʷ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʠʛʨʘʶʪ ʨʦʣʴ ʩʧʫʩʢʦʚʦʛʦ ʤʝʭʘʥʠʟʤʘ ʠʣʠ ʪʨʠʛʛʝʨʘ ʜʣʷ ʛʨʷʟʝʚʫʣʢʘʥʠʯʝʩʢʠʭ 

ʠʟʚʝʨʞʝʥʠʡ [1, 2, 8, 17, 18]. ʆʜʥʘʢʦ, ʧʦ ʤʥʝʥʠʶ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʚʣʠʷʥʠʝ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʛʨʷʟʝʚʳʭ ʚʫʣʢʘʥʦʚ ʥʝʣʴʟʷ ʩʯʠʪʘʪʴ ʜʦʤʠʥʠʨʫʶʱʠʤ, ʧʦʩʢʦʣʴʢʫ 

ʠʟʚʝʩʪʥʳ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʧʝʨʠʦʜʘʤ ʤʘʢʩʠʤʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʛʨʷʟʝʚʳʭ ʚʫʣʢʘʥʦʚ ʥʝ 

ʧʨʝʜʰʝʩʪʚʦʚʘʣʠ ʢʘʢʠʝ-ʣʠʙʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ [7, 16]. ɹʦʣʝʝ ʪʦʛʦ, ʠʟʚʝʩʪʥʳ ʧʨʠʤʝʨʳ, ʢʦʛʜʘ ʙʳʣʘ 

ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʘʢʪʠʚʠʟʘʮʠʷ ʛʨʠʬʦʥʥʦ-ʩʘʣʴʟʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʢʘʥʫʥʝ ʧʨʝʜʩʪʦʷʱʠʭ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ, ʪ.ʝ. ʚ ʧʝʨʠʦʜ ʧʦʜʛʦʪʦʚʢʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ [16]. ɺʝʩʴʤʘ ʠʥʪʝʨʝʩʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʛʨʷʟʝʚʫʣʢʘʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʉʘʣʴʩʝ-ʜʠ-

ʅʠʨʘʥʦ (ʀʪʘʣʠʷ) ʜʦ ʠ ʧʦʩʣʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 30.06.2013 ʛ. ʩ M=4,7 [18]. ʇʦ ʟʘʧʠʩʷʤ 

ʰʠʨʦʢʦʧʦʣʦʩʥʦʡ ʩʝʡʩʤʦʩʪʘʥʮʠʠ ʚ ʧʦʣʦʩʝ ʯʘʩʪʦʪ 20 ɻʮ ʫʩʪʘʥʦʚʣʝʥʦ ʜʣʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʘʤʧʣʠʪʫʜ ʟʘ ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ ʧʝʨʝʜ ʩʝʡʩʤʠʯʝʩʢʠʤ ʩʦʙʳʪʠʝʤ, ʧʨʝʚʳʰʘʶʱʝʝ ʥʘ 90% ʠʭ 

ʬʦʥʦʚʳʝ ʟʥʘʯʝʥʠʷ ʟʘ ʚʝʩʴ 2012 ʛʦʜ. ɺ ʤʠʥʫʪʳ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ 

ʟʝʤʣʝʪʨʷʩʝʥʠʶ, ʵʪʦ ʧʨʝʚʳʰʝʥʠʝ ʩʦʩʪʘʚʠʣʦ ʙʦʣʝʝ 95%. ʉʠʛʥʘʣ ʧʨʝʜʩʪʘʚʣʝʥ ʨʠʪʤʠʯʥʳʤʠ 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʤʠ ʠʤʧʫʣʴʩʘʤʠ çʙʘʨʘʙʘʥʥʦʛʦ ʙʦʷè, ʜʣʷʱʠʤʠʩʷ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʤʠʥʫʪ ʜʦ 

ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʦʚ, ʧʦʟʚʦʣʷʷ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʝʛʦ ʚ ʢʘʯʝʩʪʚʝ ʚʦʟʤʦʞʥʦʛʦ ʧʨʝʜʚʝʩʪʥʠʢʘ 

ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʩʦʙʳʪʠʷ. 

ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ ʚʟʘʠʤʦʩʚʷʟʠ ʩʝʡʩʤʠʯʥʦʩʪʠ ʠ 

ʛʨʷʟʝʚʦʛʦ ʚʫʣʢʘʥʠʟʤʘ ʷʚʣʷʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʧʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʠʩʩʣʝʜʦʚʘʪʝʣʠ 

ʦʨʠʝʥʪʠʨʫʶʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʥʘ ʠʭ ʧʘʨʦʢʩʠʟʤʘʣʴʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ï ʥʘ ʤʦʤʝʥʪʳ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 

ʠ ʠʟʚʝʨʞʝʥʠʷ ʛʨʷʟʝʚʳʭ ʚʫʣʢʘʥʦʚ. ʆʜʥʘʢʦ ʦʙʱʝʠʟʚʝʩʪʥʦ, ʯʪʦ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʷʞʝʥʥʦ-

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʢʘʢ 

ʧʣʘʩʪʠʯʝʩʢʠʭ, ʪʘʢ ʠ ʭʨʫʧʢʠʭ ʜʝʬʦʨʤʘʮʠʡ. ʇʣʘʩʪʠʯʝʩʢʠʝ ʜʝʬʦʨʤʘʮʠʠ ʥʘʯʠʥʘʶʪ ʧʨʦʷʚʣʷʪʴʩʷ 

ʟʘʜʦʣʛʦ ʜʦ ʧʘʨʦʢʩʠʟʤʘʣʴʥʳʭ ʩʪʘʜʠʡ ï ʩ ʤʦʤʝʥʪʘ ʥʘʨʫʰʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ 

ʛʝʦʩʠʩʪʝʤʳ ʚʩʣʝʜʩʪʚʠʝ ʫʤʝʥʴʰʝʥʠʷ ʦʙʲʝʤʘ ʦʯʘʛʘ ʚʫʣʢʘʥʘ, ʘʥʦʤʘʣʴʥʦ ʚʳʩʦʢʠʭ ʤʝʞʧʣʘʩʪʦʚʳʭ 

ʜʘʚʣʝʥʠʡ, ʠʟʤʝʥʝʥʠʡ ʩʦʩʪʘʚʘ ʬʣʶʠʜʦʚ. ʀ ʪʦʣʴʢʦ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʢʨʠʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ 

ʥʘʧʨʷʞʝʥʠʡ ʧʨʦʮʝʩʩ ʧʝʨʝʭʦʜʠʪ ʚ ʧʘʨʦʢʩʠʟʤʘʣʴʥʫʶ ʩʪʘʜʠʶ, ʨʝʘʣʠʟʫʷʩʴ ʚ ʚʠʜʝ ʠʟʚʝʨʞʝʥʠʷ 

ʚʟʨʳʚʥʦʛʦ ʪʠʧʘ ʠʣʠ ʘʢʪʠʚʥʦʛʦ ʠʟʣʠʷʥʠʷ ʩʦʧʦʯʥʦʡ ʙʨʝʢʯʠʠ. ɿʝʤʣʝʪʨʷʩʝʥʠʷ ʞʝ ʦʪʨʘʞʘʶʪ 

ʧʨʦʮʝʩʩ ʤʛʥʦʚʝʥʥʦʛʦ ʭʨʫʧʢʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʩʨʝʜʳ ʚ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʚʝʣʠʯʠʥʘ ʥʘʧʨʷʞʝʥʠʡ 

ʧʨʝʚʳʰʘʝʪ ʧʨʝʜʝʣ ʫʧʨʫʛʦʩʪʠ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʜʝʬʦʨʤʘʮʠʡ ʚ ʤʘʩʩʠʚʝ 

ʧʫʪʝʤ ʪʦʣʴʢʦ ʧʣʘʩʪʠʯʝʩʢʠʭ ʪʝʯʝʥʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʟʘʠʤʦʩʚʷʟʴ ʛʨʷʟʝʚʦʛʦ ʚʫʣʢʘʥʠʟʤʘ ʠ 

ʩʝʡʩʤʠʯʥʦʩʪʠ ʚ ʷʚʥʦʤ ʚʠʜʝ ʧʨʦʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʧʦʩʣʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʨʝʘʣʠʟʘʮʠʠ 

ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ ï ʚ ʤʦʤʝʥʪ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʭʨʫʧʢʠʭ ʜʝʬʦʨʤʘʮʠʡ ʠ ʨʘʟʨʫʰʝʥʠʷ 

ʩʨʝʜʳ ʚ ʚʠʜʝ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ɺʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ ʥʘʯʘʣʴʥʦʡ ʠ ʢʦʥʝʯʥʦʡ ʩʪʘʜʠʷʤʠ 

ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʟʘʚʠʩʠʪ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʦʟʨʘʩʪʘʥʠʷ ʥʘʧʨʷʞʝʥʠʡ ʠ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʦʪ 

ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʦʚ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʤʝʩʷʮʝʚ ʠ ʜʘʞʝ ʣʝʪ.  

ʅʘ ʚʦʟʤʦʞʥʦʩʪʴ ʪʘʢʦʛʦ ʩʮʝʥʘʨʠʷ ʫʢʘʟʳʚʘʶʪ ʩʦʦʪʥʦʰʝʥʠʷ ʧʝʨʠʦʜʦʚ ʧʦʚʳʰʝʥʥʦʡ 

ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʛʨʷʟʝʚʦʛʦ ʚʫʣʢʘʥʠʟʤʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʂʝʨʯʝʥʩʢʦ-ʊʘʤʘʥʩʢʦʡ 

ʟʦʥʝ. ʊʘʢ, ʚ ʢʦʥʮʝ 80-ʭïʥʘʯʘʣʝ 90-ʭ ʛʦʜʦʚ ʫʩʠʣʝʥʠʝ ʩʝʡʩʤʠʯʥʦʩʪʠ ʚ ʨʝʛʠʦʥʝ ʧʨʝʜʚʘʨʷʣʦʩʴ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʛʨʷʟʝʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʦʩʪʨʦʚʘ ʚ ɸʟʦʚʩʢʦʤ ʤʦʨʝ (26.08-09.09.1988 ʛ.), 

ʘʢʪʠʚʠʟʘʮʠʝʡ ʛʨʷʟʝʚʳʭ ʚʫʣʢʘʥʦʚ ʊʘʤʘʥʩʢʦʛʦ (ʉʠʥʷʷ ʙʘʣʢʘ, ʉʦʧʢʘ, ʄʠʩʢʘ, ɻʦʣʫʙʠʮʢʘʷ) ʠ 

ʂʝʨʯʝʥʩʢʦʛʦ (ʩʦʧʢʘ ɸʥʜʨʫʩʦʚʘ, ʅʘʩʳʨʩʢʠʡ) ʧʦʣʫʦʩʪʨʦʚʦʚ (ʨʠʩ. 2). ɺʩʧʣʝʩʢʫ ʩʝʡʩʤʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ 2015-2017 ʛʦʜʦʚ ʧʨʝʜʰʝʩʪʚʦʚʘʣʦ ʠʟʚʝʨʞʝʥʠʝ ʚʫʣʢʘʥʘ 03-04.12.2015 ʛ. ʚ ʩ. 

ʅʦʚʦʩʝʣʦʚʢʘ (ʂʝʨʯʝʥʩʢʠʡ ʧ-ʦʚ). ɺ ʵʪʦ ʞʝ ʚʨʝʤʷ ʦʪʤʝʯʝʥʦ ʨʘʩʢʨʳʪʠʝ ʢʘʣʴʜʝʨ ʉʦʣʜʘʪʩʢʦ-

ʉʣʦʙʦʜʩʢʦʛʦ, ɼʞʘʨʜʞʘʚʘ ʠ ʜʨʫʛʠʭ ʚʫʣʢʘʥʦʚ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʅʦʚʦʩʝʣʦʚʩʢʦʛʦ 

[12], ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʠʥʭʨʦʥʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʨʝʜʳ ʥʘ 

ʙʦʣʴʰʦʡ ʪʝʨʨʠʪʦʨʠʠ.  
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ʈʠʩ. 2. ʍʨʦʥʦʣʦʛʠʯʝʩʢʦʝ (ʧʦ ʛʦʜʘʤ) ʩʦʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ Nʟ (ʛʨʘʬʠʢ 1), ʚʝʣʠʯʠʥ 

ʣʦʛʘʨʠʬʤʘ ʩʫʤʤʘʨʥʦʡ ʚʳʜʝʣʠʚʰʝʡʩʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ LgɆɽ (2) ʠ ʘʢʪʠʚʥʳʭ ʧʨʦʷʚʣʝʥʠʡ 

ʛʨʷʟʝʚʦʛʦ ʚʫʣʢʘʥʠʟʤʘ Nʛʚ (3) ʂʝʨʯʝʥʩʢʦ-ʊʘʤʘʥʩʢʦʡ ʟʦʥʳ. 

 

ʇʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʚʟʘʠʤʦʩʚʷʟʠ ʧʨʦʮʝʩʩʦʚ ʛʨʷʟʝʚʦʛʦ ʚʫʣʢʘʥʠʟʤʘ ʠ ʩʝʡʩʤʠʯʥʦʩʪʠ ʚ 

ʂʝʨʯʝʥʩʢʦ-ʊʘʤʘʥʩʢʦʡ ʟʦʥʝ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʣʫʞʘʪ ʬʠʢʩʠʨʫʝʤʳʝ 

ʩʝʡʩʤʦʧʨʠʝʤʥʠʢʘʤʠ ʚ ʥʝʧʨʝʨʳʚʥʦʤ ʨʝʞʠʤʝ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʝ ʚʘʨʠʘʮʠʠ ʚ ʦʯʘʛʘʭ ʛʨʷʟʝʚʳʭ 

ʚʫʣʢʘʥʦʚ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʠʭ ʨʘʟʚʠʪʠʷ (ʦʪ ʩʧʦʢʦʡʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʦ ʧʘʨʦʢʩʠʟʤʦʚ) ʩ ʮʝʣʴʶ 

ʢʦʨʨʝʣʷʮʠʠ ʵʪʠʭ ʠʟʤʝʥʝʥʠʡ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʝʛʠʦʥʘ. ʇʨʝʜʣʘʛʘʝʤʳʡ 

ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ ʜʦʧʦʣʥʠʪ ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, 

ʧʦʟʚʦʣʠʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʝʧʨʝʨʳʚʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʜʠʥʘʤʠʢʠ ʨʘʟʚʠʪʠʷ ʩʝʡʩʤʠʯʝʩʢʠʭ ʠ 

ʛʨʷʟʝʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʩ ʮʝʣʴʶ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʩʮʝʥʘʨʠʝʚ ʠʭ 

ʧʨʦʷʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʩʪ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʨʝʜʚʝʩʪʥʠʢʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠ 

ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ ʩʨʝʜʥʝ- ʠʣʠ ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʨʦʛʥʦʟʘ ʚ ʧʨʝʜʝʣʘʭ 

ʂʝʨʯʝʥʩʢʦ-ʊʘʤʘʥʩʢʦʡ ʟʦʥʳ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦʡ ʪʝʤʳ FZEG-2024-0016 ʄʠʥʠʩʪʝʨʩʪʚʘ ʥʘʫʢʠ ʠ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʌ. 
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ON THE PROBLEM OF STUDYING THE RELATIONSHIP BETWEEN SEISMICITY 

AND MUD VOLCANIC ACTIVITY IN ORDER TO CONTROL THE SEISMIC 

SITUATION IN THE KERCH -TAMAN ZONE  

Yu.M. Volfman, V.S. Gobarenko. M.N. Bondar, A.M. Ostanin; ʝ-mail: seism.volf@gmail.com 

Institute of seismology and geodynamics of the V. I. Vernadsky Crimean Federal University,  

Simferopol, Republic of Crimea, Russia.  

Abstract. The article considers the types of chronological sequence between earthquakes and 

mud volcano eruptions. It proposes measures for seismological study of the relationship between 

seismicity and mud volcanism processes in the Kerch-Taman zone in order to increase the efficiency 

of monitoring the seismic situation in the area of the strategic facility of national importance ï the 

Crimean Bridge and its infrastructure. 

Keywords: mud volcanoes, paroxysmal stage, eruption, seismicity, earthquake, tectonic 

stresses, plastic and brittle deformations. 

   

 

ʋɼʂ55:61(47+57)ʉʅɻ 

ʄɽɼʀʂʆ-ɻɽʆʃʆɻʀʏɽʉʂɸʗ ʉɽʂʎʀʗ ʈʆʉʉʀʁʉʂʆɻʆ ɻɽʆʃʆɻʀʏɽʉʂʆɻʆ 

ʆɹʑɽʉʊɺɸ: ʀʉʊʆʈʀʗ ʋʉʇɽʍɸ  

ʀ.ʌ. ɺʦʣʴʬʩʦʥ 

ʈʦʩʩʠʡʩʢʦʝ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʦʙʱʝʩʪʚʦ (ʈʦʩɻʝʦ), ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ʄʝʜʠʮʠʥʩʢʘʷ ʛʝʦʣʦʛʠʷ ï ʘʢʪʫʘʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ, 

ʢʦʪʦʨʦʝ ʠʩʩʣʝʜʫʝʪ ʚʣʠʷʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʠ ʧʨʦʮʝʩʩʦʚ ʥʘ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʤʝʜʠʮʠʥʩʢʘʷ ʛʝʦʣʦʛʠʷ ʚ ʝʝ ʥʳʥʝʰʥʝʤ ʩʪʘʪʫʩʝ ʧʦʟʠʮʠʦʥʠʨʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ  
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ʥʦʚʦʡ ʜʠʩʮʠʧʣʠʥʳ, ʦʥʘ ʠʤʝʝʪ ʧʨʦʯʥʳʡ ʥʘʫʯʥʳʡ ʬʫʥʜʘʤʝʥʪ ʚ ʈʦʩʩʠʠ ʠ ʩʪʨʘʥʘʭ ʉʦʜʨʫʞʝʩʪʚʘ 

ʅʝʟʘʚʠʩʠʤʳʭ ɻʦʩʫʜʘʨʩʪʚ (ʜʘʣʝʝ ʉʅɻ). ʉʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʛʝʦʣʦʛʠʠ, 

ʛʝʦʭʠʤʠʠ, ʙʠʦʛʝʦʭʠʤʠʠ, ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʤʝʜʠʮʠʥʳ ʦʙʝʩʧʝʯʝʥʳ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʦʚʘʪʦʨʩʢʦʡ 

ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʦʣʴʰʦʛʦ ʦʪʨʷʜʘ ʥʘʰʠʭ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ, ʧʨʦʚʦʜʠʚʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʥʘʫʢ ʦ ɿʝʤʣʝ ʠ ʤʝʜʠʮʠʥʳ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪ ɹʠʨʫʥʠ, ɸʚʠʮʝʥʥʳ, ʄ.ɺ. 

ʃʦʤʦʥʦʩʦʚʘ, ɺ.ʀ. ɺʝʨʥʘʜʩʢʦʛʦ, ɸ.ʇ. ɺʠʥʦʛʨʘʜʦʚʘ, ɸ.ʅ. ʉʳʩʠʥʘ, ɺ.ɺ. ʂʦʚʘʣʴʩʢʦʛʦ, ɸ.ʇ. 

ɸʚʮʳʥʘ, ɸ.ʀ. ʇʝʨʝʣʴʤʘʥʘ, ɻ.ɺ. ʆʩʪʨʦʫʤʦʚʘ, ʇ.ɻ. ʎʘʨʬʠʩʘ, ʀ.ʃ. ʂʦʤʦʚʘ, ɺ.ʂ ʃʫʢʘʰʦʚʘ, ʖ.ɽ. 

ʉʘʝʪʘ ʠ ʜʨʫʛʠʭ ʫʯʝʥʳʭ ʜʨʝʚʥʦʩʪʠ ʠ ʥʝʜʘʣʝʢʦʛʦ ʧʨʦʰʣʦʛʦ ʧʨʠʚʣʝʢʣʠ ʚ ʩʬʝʨʫ ʥʘʫʢʠ çʦ 

ʛʝʦʣʦʛʠʠ ʠ ʟʜʦʨʦʚʴʝ ʣʶʜʝʡè ʤʥʦʛʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʝʡ ʢʘʢ ʚ ʈʦʩʩʠʠ, ʪʘʢ ʠ ʚ ʩʪʨʘʥʘʭ Cʅɻ [24, 

27]. ʄʝʜʠʮʠʥʩʢʘʷ ʛʝʦʣʦʛʠʷ ʩʝʛʦʜʥʷ ʚʩʝ ʫʚʝʨʝʥʥʝʝ ʦʙʲʝʜʠʥʷʝʪ ʨʘʟʣʠʯʥʳʝ ʦʪʨʘʩʣʠ ʤʝʜʠʮʠʥʳ ʠ 

ʛʝʦʣʦʛʠʠ ʚ ʢʦʤʧʣʝʢʩʥʫʶ ʩʠʩʪʝʤʫ ʟʥʘʥʠʡ ʦ ʟʜʦʨʦʚʴʝ ʠ ʫʩʣʦʚʠʷʭ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʞʠʚʳʭ 

ʦʨʛʘʥʠʟʤʦʚ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʯʝʣʦʚʝʢʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ ʠ ʉʅɻ ʘʢʪʠʚʥʦ 

ʠʩʩʣʝʜʫʶʪʩʷ  ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʦʙʩʪʘʥʦʚʢʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ 

ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ ʥʘʢʦʧʣʝʥʠʷ ʚ ʢʦʤʧʦʥʝʥʪʘʭ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ï 

ʧʦʯʚʝ, ʚʦʜʝ, ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʠ ʘʪʤʦʩʬʝʨʝ, ʚ ʪʨʦʬʠʯʝʩʢʠʭ ʮʝʧʷʭ ʠ ʨʷʜ ʜʨʫʛʠʭ [9, 19]. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɻʝʦʣʦʛʠʷ, ʛʝʦʭʠʤʠʷ, ʤʝʜʠʮʠʥʩʢʘʷ ʛʝʦʣʦʛʠʷ, ʙʠʦʣʦʛʠʷ, ʤʝʜʠʮʠʥʘ, 

ʉʦʜʨʫʞʝʩʪʚʦ ʅʝʟʘʚʠʩʠʤʳʭ ɻʦʩʫʜʘʨʩʪʚ. 

ɺʚʝʜʝʥʠʝ 

ʄʝʜʠʮʠʥʩʢʘʷ ʛʝʦʣʦʛʠʷ, ʠʟʫʯʘʶʱʘʷ ʚʦʧʨʦʩʳ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʯʝʣʦʚʝʢʘ ʠ ʦʙʲʝʢʪʦʚ 

ʛʝʦʩʬʝʨʳ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʥʘʫʯʥʦʛʦ 

ʧʦʛʨʘʥʠʯʴʷ. ɼʘʥʥʦʝ ʥʘʫʯʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʦʧʠʨʘʝʪʩʷ ʥʘ ʦʧʳʪ ʠ ʟʥʘʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

(ʪʝʢʪʦʥʠʢʠ ʧʣʠʪ, ʛʝʦʜʠʥʘʤʠʢʠ, ʚʫʣʢʘʥʦʣʦʛʠʠ, ʛʝʦʭʠʤʠʠ, ʤʠʥʝʨʘʣʦʛʠʠ, ʣʠʪʦʣʦʛʠʠ, 

ʛʠʜʨʦʛʝʦʣʦʛʠʠ, ʛʠʜʨʦʛʝʦʭʠʤʠʠ ʠ ʜʨ.) ʠ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ (ʵʧʠʜʝʤʠʦʣʦʛʠʠ, 

ʵʥʜʦʢʨʠʥʦʣʦʛʠʠ, ʩʘʥʠʪʘʨʠʠ ʠ ʛʠʛʠʝʥʳ, ʵʢʦʣʦʛʠʠ, ʤʝʜʠʮʠʥʩʢʦʡ ʛʝʦʛʨʘʬʠʠ, ʵʣʝʤʝʥʪʦʣʦʛʠʠ, 

ʤʠʢʨʦʙʠʦʣʦʛʠʠ ʧʦʯʚ, ʙʠʦʣʦʛʠʠ, ʚʝʪʝʨʠʥʘʨʠʠ ʠ ʜʨ.). ʆʜʥʘ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ ʤʝʜʠʮʠʥʩʢʦʡ 

ʛʝʦʣʦʛʠʠ - ʦʙʲʝʜʠʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʚʝʪʚʝʡ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ʚ 

ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ ʟʥʘʥʠʡ ʦ ʟʜʦʨʦʚʴʝ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ [4].  

ʄʝʜʠʮʠʥʩʢʘʷ ʛʝʦʣʦʛʠʷ - ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʟʥʘʯʠʤʘʷ ʩʦʮʠʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ 

ʜʠʩʮʠʧʣʠʥʘ. ʀʟʫʯʝʥʠʝ ʦʙʩʪʘʥʦʚʦʢ, ʬʘʢʪʦʨʦʚ ʠ ʤʝʭʘʥʠʟʤʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʦʙʲʝʢʪʦʚ ʠ ʧʨʦʮʝʩʩʦʚ ʥʘ ʟʜʦʨʦʚʴʝ ʣʶʜʝʡ ʠ ʩʦʩʪʦʷʥʠʝ ʙʠʦʪʳ, ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʨʝʰʝʥʠʷ ʪʝʢʫʱʠʭ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʟʘʜʘʯ ʵʢʦʥʦʤʠʢʠ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʠ ʚʦʧʣʦʱʝʥʠʷ ʚ ʞʠʟʥʴ ʨʘʟʣʠʯʥʳʭ 

ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʣʝʞʘʪ ʠʥʪʝʨʝʩʳ ʚʩʝʭ ʩʣʦʝʚ ʥʘʩʝʣʝʥʠʷ. 

ɹʦʣʝʝ ʜʚʘʜʮʘʪʠ ʣʝʪ ʧʨʦʰʣʦ ʩ ʪʦʛʦ ʜʥʷ, ʢʘʢ ʤʝʜʠʮʠʥʩʢʘʷ ʛʝʦʣʦʛʠʷ (ʄɻ) ʚ ʝʝ ʩʦʚʨʝʤʝʥʥʦʤ 

ʟʚʫʯʘʥʠʠ ʧʦʣʫʯʠʣʘ ʧʨʦʧʠʩʢʫ ʠ ʥʘʯʘʣʘ ʨʘʟʚʠʚʘʪʴʩʷ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʚ ʈʦʩʩʠʠ ʠ ʩʪʨʘʥʘʭ ʉʅɻ [9, 18]. 

ʀʩʪʦʨʠʷ ʚʦʧʨʦʩʘ 

ɿʥʘʢʦʤʩʪʚʦ ʩ ʦʩʥʦʚʘʤʠ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʛʝʦʣʦʛʠʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʫʯʝʥʳʭ 

ʩʦʩʪʦʷʣʦʩʴ ʚ ʤʘʝ 2002 ʛ. ʚ ʄʦʩʢʚʝ, ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʤʫʟʝʝ ʠʤ. ɺ.ʀ. 

ɺʝʨʥʘʜʩʢʦʛʦ ʈɸʅ, ʚʦ ʚʨʝʤʷ ʣʝʢʮʠʠ ʧʨʦʬʝʩʩʦʨʘ ʈʦʙʝʨʪʘ ʌʠʥʢʝʣʴʤʘʥʘ ï ʢʨʫʧʥʦʛʦ ʫʯʝʥʦʛʦ-

ʛʝʦʭʠʤʠʢʘ ʨʫʢʦʚʦʜʠʪʝʣʷ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʨʝʩʫʨʩʘʤ 

ɻʝʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʳ ʉʐɸ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʜʥʦʛʦ ʠʟ ʩʦʧʨʝʜʩʝʜʘʪʝʣʝʡ ʩʦʟʜʘʥʥʦʡ ʢ ʪʦʤʫ 

ʚʨʝʤʝʥʠ ʧʨʠ ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʩʦʶʟʝ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ (IUGS-ʄʉɻʅ) ʈʘʙʦʯʝʡ ʛʨʫʧʧʳ ʧʦ 

ʤʝʜʠʮʠʥʩʢʦʡ ʛʝʦʣʦʛʠʠ (Medical Geology Working Group ï MG IWG).  

ʅʘʜʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʚʠʟʠʪʫ ʈ. ʌʠʥʢʝʣʴʤʘʥʘ ʚ ʈʦʩʩʠʶ ʧʨʝʜʰʝʩʪʚʦʚʘʣ ʨʷʜ ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ 

ʠʤ ʠ ʢʦʣʣʝʛʘʤʠ ʧʦ ʈʘʙʦʯʝʡ ʛʨʫʧʧʝ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʨʠʟʚʘʥʥʳʭ ʦʙʲʝʜʠʥʠʪʴ ʫʩʠʣʠʷ ʫʯʝʥʳʭ ʠ 

ʧʨʘʢʪʠʢʦʚ - ʤʝʜʠʢʦʚ, ʛʝʦʣʦʛʦʚ, ʙʠʦʣʦʛʦʚ, ʭʠʤʠʢʦʚ, ʣʠʮ, ʧʨʠʥʠʤʘʶʱʠʭ ʨʝʰʝʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʵʢʦʣʦʛʠʠ ʠ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ, ʯʴʠ ʟʥʘʥʠʷ ʠ ʦʧʳʪ ʙʳʣʠ ʥʘʮʝʣʝʥʳ ʥʘ ʩʦʟʜʘʥʠʝ ʥʘʫʯʥʦ-

ʤʝʪʦʜʠʯʝʩʢʠʭ ʦʩʥʦʚ ʧʨʦʛʥʦʟʘ, ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʵʥʜʝʤʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʦʟʘʚʠʩʠʤʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʚʢʣʶʯʘʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʙʦʣʝʟʥʠ. ɺ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʤ ʧʣʘʥʝ ʌʠʥʢʝʣʴʤʘʥʦʤ 

ʠ ʝʛʦ ʢʦʣʣʝʛʘʤʠ ʙʳʣʠ ʧʨʝʜʧʨʠʥʷʪʳ ʘʢʪʠʚʥʳʝ ʠ ʜʦʩʪʘʪʦʯʥʦ ʫʩʧʝʰʥʳʝ ʜʝʡʩʪʚʠʷ ʧʦ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʧʦʤʷʥʫʪʦʡ ʚʳʰʝ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʨʘʙʦʯʝʡ ʛʨʫʧʧʳ ʧʦ 
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ʤʝʜʠʮʠʥʩʢʦʡ ʛʝʦʣʦʛʠʠ (MG IWG). ɺ ʵʪʦʡ ʨʘʙʦʪʝ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʧʨʠʥʠʤʘʣ ʯʣʝʥ-

ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʅʘʮʠʦʥʘʣʴʥʦʡ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʢʨʫʧʥʳʡ ʫʯʝʥʳʡ-

ʛʝʦʭʠʤʠʢ ɺʘʣʝʥʪʠʥ ʂʦʥʩʪʘʥʪʠʥʦʚʠʯ ʃʫʢʘʰʦʚ. ʈʦʣʴ ɺ.ʂ. ʃʫʢʘʰʦʚʘ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʟʥʘʥʠʡ ʄɻ ʚ ʩʪʨʘʥʘʭ ʉʅɻ ʪʨʫʜʥʦ ʧʝʨʝʦʮʝʥʠʪʴ. ʂ ʥʝʩʯʘʩʪʴʶ, ɺʘʣʝʥʪʠʥ 

ʂʦʥʩʪʘʥʪʠʥʦʚʠʯ ʙʝʟʚʨʝʤʝʥʥʦ ʫʰʝʣ ʠʟ ʞʠʟʥʠ ʚ 1998 ʛʦʜʫ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʝʨʜʝʯʥʦʛʦ ʧʨʠʩʪʫʧʘ, 

ʩʣʫʯʠʚʰʝʛʦʩʷ ʩ ʥʠʤ ʚʦ ʚʨʝʤʷ ʧʝʨʚʦʛʦ ʟʘʩʝʜʘʥʠʷ MG IWG, ʧʨʦʭʦʜʠʚʰʝʛʦ ʚ ʩʪʦʣʠʮʝ ʚʫʟʦʚʩʢʦʡ 

ʥʘʫʢʠ ʐʚʝʮʠʠ ʛʦʨʦʜʝ ʋʧʩʘʣʝ.ʅʘ ʪʦʤ, ʧʝʨʚʦʤ ʟʘʩʝʜʘʥʠʠ ʈʘʙʦʯʝʡ ʛʨʫʧʧʳ, ʧʨʝʜʩʝʜʘʪʝʣʴʩʪʚʦʚʘʣ 

ʰʚʝʜʩʢʠʡ ʫʯʝʥʳʡ-ʛʝʦʭʠʤʠʢ, ʨʫʢʦʚʦʜʠʪʝʣʴ ɼʝʧʘʨʪʘʤʝʥʪʘ ʛʝʦʭʠʤʠʠ ɻʝʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʳ 

ʐʚʝʮʠʠ, ʚ ʥʝʜʘʣʝʢʦʤ ʙʫʜʫʱʝʤ ʧʝʨʚʳʡ ʠʟʙʨʘʥʥʳʡ ʇʨʝʜʩʝʜʘʪʝʣʴ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʤʝʜʠʢʦ-

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʘʩʩʦʮʠʘʮʠʠ ʆʣʣʝ ʉʝʣʠʥʫʩ. ʅʝʩʣʫʯʘʡʥʦ ʟʜʝʩʴ ʙʳʣʠ ʫʧʦʤʷʥʫʪʳ ʠʤʝʥʘ ʪʨʝʭ 

ʢʨʫʧʥʳʭ ʫʯʝʥʳʭ: ʈ. ʌʠʥʢʝʣʴʤʘʥʘ, ɺ.ʂ. ʃʫʢʘʰʦʚʘ ʠ ʆ. ʉʝʣʠʥʫʩʘ. ɺʩʝ ʦʥʠ ʵʢʩʧʝʨʪʳ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʫʨʦʚʥʷ ʚ ʦʙʣʘʩʪʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʝʦʭʠʤʠʠ ï ʥʘʫʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʘ 

ʟʘʨʦʞʜʘʚʰʝʡʩʷ ʚ 1990-ʝ ʛʦʜʳ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʛʝʦʣʦʛʠʠ.  

ɻʦʚʦʨʷ ʦ ʚʢʣʘʜʝ ʆʣʣʝ ʉʝʣʠʥʫʩʘ (1943-2023) ʚ ʨʘʟʚʠʪʠʝ ʄɻ, ʥʝʦʙʭʦʜʠʤʦ ʚʢʨʘʪʮʝ 

ʨʘʩʩʢʘʟʘʪʴ ʦ ʝʛʦ ʤʥʦʛʦʣʝʪʥʝʤ, ʙʝʟʫʧʨʝʯʥʦ ʧʨʦʚʝʜʝʥʥʦʤ ʚ 1980-ʝ ʛʛ. ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʯʠʥ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ çʙʦʣʝʟʥʠ ʣʦʩʝʡè, ʧʨʠʚʝʜʰʝʡ ʢ ʧʘʜʝʞʫ ʤʥʦʛʦʯʠʩʣʝʥʥʦʛʦ 

ʧʦʛʦʣʦʚʴʷ ʛʦʨʜʦʩʪʠ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ ʉʢʘʥʜʠʥʘʚʠʠ. ɺʤʝʩʪʝ ʩ ʚʝʪʝʨʠʥʘʨʘʤʠ, ʦʭʦʪʦʚʝʜʘʤʠ, 

ʢʨʠʤʠʥʘʣʠʩʪʘʤʠ, ʛʝʦʭʠʤʠʢʘʤʠ ʠ ʛʝʦʣʦʛʘʤʠ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʠʣʠ ʢʦʩʪʷʢ çʚʨʝʤʝʥʥʦʛʦ 

ʤʝʞʦʪʨʘʩʣʝʚʦʛʦ ʪʨʫʜʦʚʦʛʦ ʢʦʣʣʝʢʪʠʚʘè, ʝʤʫ ʫʜʘʣʦʩʴ ʚʳʷʩʥʠʪʴ, ʯʪʦ ʧʨʠʯʠʥʦʡ ʪʷʞʝʣʦʡ 

ʩʤʝʨʪʝʣʴʥʦʡ ʙʦʣʝʟʥʠ ʞʠʚʦʪʥʳʭ ʩʪʘʣ ʤʦʣʠʙʜʝʥ, ʢʦʪʦʨʳʡ ʚ ʠʟʙʳʪʦʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 

ʧʦʩʪʫʧʘʣ ʚ ʦʨʛʘʥʠʟʤ ʞʠʚʦʪʥʳʭ ʧʦ ʧʠʱʝʚʳʤ ʮʝʧʷʤ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʠʟ ʤʭʦʚ. 

ɹʠʦʜʦʩʪʫʧʥʦʩʪʴ ʤʦʣʠʙʜʝʥʘ ʚʦʟʨʦʩʣʘ ʠʟ-ʟʘ ʦʰʠʙʦʯʥʳʭ ʜʝʡʩʪʚʠʡ ʯʝʣʦʚʝʢʘ: ʚʩʣʝʜʩʪʚʠʝ 

ʠʥʪʝʥʩʠʚʥʦ ʧʨʠʤʝʥʷʚʰʝʛʦʩʷ ʠʟʚʝʩʪʢʦʚʘʥʠʷ (ʣʘʡʤʠʨʦʚʘʥʠʷ) ʧʦʯʚ, ʧʦʜʚʝʨʛʰʠʭʩʷ ʜʝʩʪʨʫʢʮʠʠ 

ʢʠʩʣʦʪʥʳʤʠ ʜʦʞʜʷʤʠ, ʧʨʠʥʦʩʠʤʳʤʠ ʩ ʖʛʘ ɽʚʨʦʧʳ, ʚʦʟʨʦʩʣʠ ʟʥʘʯʝʥʠʷ ʨʅ ʩʨʝʜʳ. ʇʨʠ ʪʘʢʠʭ 

ʫʩʣʦʚʠʷʭ ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʦʣʠʙʜʝʥʘ, ʧʦʩʪʫʧʘʚʰʝʛʦ ʧʦ ʧʠʱʝʚʳʤ ʮʝʧʷʤ, ʚ ʪʢʘʥʷʭ ʧʝʯʝʥʠ ʠ ʧʦʯʝʢ 

ʣʦʩʝʡ ʚʦʟʨʦʩʣʘ ʜʦ 40%, ʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʘʜʤʠʷ ʠ ʤʝʜʠ ʩʥʠʟʠʣʠʩʴ ʥʘ 40% ʠ 50% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʠʪʦʛʝ, ʚ ʬʝʨʤʝʥʪʘʭ ʪʢʘʥʠ ʧʝʯʝʥʠ ʣʦʩʝʡ ʧʨʦʠʩʭʦʜʠʣʦ ʟʘʤʝʱʝʥʠʝ ʠʭ 

ʘʢʪʠʚʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ - ʤʝʜʠ ʥʘ ʤʦʣʠʙʜʝʥ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʛʠʙʝʣʴ ʞʠʚʦʪʥʳʭ ʦʪ 

ʤʦʣʠʙʜʝʥʦʟʘ.  

ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʝʛʦ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʚʦʧʣʦʱʝʥʠʝ, 

ʚʦʰʣʠ ʚ ʧʝʨʝʯʝʥʴ ʢʣʘʩʩʠʯʝʩʢʠʭ ʨʘʙʦʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʛʝʦʣʦʛʠʠ, ʥʘʨʷʜʫ ʩ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʦʙʩʪʘʥʦʚʦʢ ʠ ʤʝʭʘʥʠʟʤʦʚ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʙʘʣʢʘʥʩʢʦʡ ʵʥʜʝʤʠʯʝʩʢʦʡ 

ʥʝʬʨʦʧʘʪʠʠ, ʣʠʭʦʨʘʜʢʠ ʜʦʣʠʥʳ (ʢʘʣʠʬʦʨʥʠʡʩʢʦʛʦ ʢʦʢʮʠʜʠʦʟʘ), ʫʨʦʚʩʢʦʡ ʠ ʢʝʰʘʥʩʢʦʡ 

ʙʦʣʝʟʥʝʡ, ʬʣʶʦʨʦʟʘ, ʵʥʜʝʤʠʯʝʩʢʦʛʦ ʟʦʙʘ ʠ ʨʷʜʘ ʜʨʫʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʜʝʤʦʥʩʪʨʠʨʫʶʪ 

ʩʭʦʜʩʪʚʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʨʠʨʦʜʥʳʭ ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʦʨʛʘʥʠʟʤ ʚʳʩʰʠʭ ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ. 

ʆʜʥʠʤ ʠʟ ʫʩʧʝʰʥʳʭ ʧʨʠʤʝʨʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪ ʚ ʦʙʣʘʩʪʠ ʄɻ ʩʪʘʣ ʤʝʞʜʫʥʘʨʦʜʥʳʡ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʧʨʦʝʢʪ IUGS-454 çʄʝʜʠʮʠʥʩʢʘʷ ʛʝʦʣʦʛʠʷè ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʩʦʶʟʘ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʚ ʢʦʥʮʝ 1990-ʭ ʛʦʜʦʚ ʙʳʣ ʩʦʙʨʘʥ ʠ ʠʟʫʯʝʥ 

ʙʦʛʘʪʳʡ ʬʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʧʦ ʦʩʦʙʝʥʥʦʩʪʷʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʥʜʝʤʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ ʚ ʪʘʢʠʭ ʩʪʨʘʥʘʭ, ʢʘʢ ʂʠʪʘʡ, ʊʘʡʚʘʥʴ, ʊʘʠʣʘʥʜ, 

ʉʝʨʙʠʷ, ʃʠʪʚʘ, ʉʐɸ, ʏʠʣʠ, ɹʨʘʟʠʣʠʷ, ʄʝʢʩʠʢʘ ʠ ʜʨ. ɺ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʫʥʠʢʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʵʢʦʣʦʛʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʦʙʩʪʘʥʦʚʢʘʤ ʠ ʤʝʭʘʥʠʟʤʘʤ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʵʥʜʝʤʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʠʟʫʯʝʥʳ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʧʳʣʝʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʇʣʘʥʝʪʳ ʠ 

ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʠʨʦʜʥʦʡ ʧʳʣʠ ʥʘ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ ʨʷʜʘ ʪʝʨʨʠʪʦʨʠʡ ʠ ʨʝʛʠʦʥʦʚ, ʤʝʜʠʢʦ-

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʩʦʙʝʥʥʦʩʪʠ ʭʠʤʠʯʝʩʢʦʛʦ 

ʟʘʛʨʷʟʥʝʥʠʷ ʧʠʪʴʝʚʳʭ ʚʦʜ ʚ ʩʚʷʟʠ ʩ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʠ ʨʘʟʚʠʪʠʝʤ ʟʘʙʦʣʝʚʘʥʠʡ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ, ʙʦʣʝʟʥʝʡ ʧʦʯʝʢ, ʜʠʘʙʝʪʘ ç2-ʛʦ ʪʠʧʘè ʚ ʨʷʜʝ ʩʪʨʘʥ ʤʠʨʘ. ʅʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ 

ʚr ʰʣʠ ʨʘʜʠʦʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʠʭ ʠʟʚʝʯʥʦʡ ʧʨʦʙʣʝʤʦʡ ʨʘʜʦʥʘ, ʘ ʪʘʢʞʝ ʨʷʜ 

ʥʘʧʨʘʚʣʝʥʠʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʤʝʜʠʮʠʥʳ. ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʧʨʠʤʝʨʳ ʠ ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʣʠ ʦʩʥʦʚʦʡ ʧʝʨʚʦʛʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʪʨʫʜʘ ñʆʩʥʦʚʳ ʤʝʜʠʮʠʥʩʢʦʡ 
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ʄʝʜʠʢʦ-ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʩʝʢʮʠʷ ʈʆʉɻɽʆ (ʄɻʉ ʈʆʉɻɽʆ) 

ʄʝʜʠʢʦ-ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʩʝʢʮʠʷ ʈʦʩʩʠʡʩʢʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ (ʄɻʉ ʈʆʉɻɽʆ) 

ʙʳʣʘ ʩʦʟʜʘʥʘ ʧʦ ʠʥʠʮʠʘʪʠʚʝ ʨʫʢʦʚʦʜʩʪʚʘ ʈʆʉɻɽʆ ʚ ʣʠʮʝ ʧʨʝʟʠʜʝʥʪʘ ɺ.ʇ. ʆʨʣʦʚʘ, ʧʝʨʚʦʛʦ 

ʚʠʮʝ-ʧʨʝʟʠʜʝʥʪʘ ɽ.ɻ. ʌʘʨʨʘʭʦʚʘ ʠ ʧʝʨʚʦʛʦ ʇʨʝʜʩʝʜʘʪʝʣʷ ʩʝʢʮʠʠ ʅ.ɺ. ʄʠʣʝʪʝʥʢʦ 

(ʄʠʥʠʩʪʝʨʩʪʚʦ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʵʢʦʣʦʛʠʠ  ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ) ʚʦ ʠʩʧʦʣʥʝʥʠʝ 

ʨʝʰʝʥʠʷ XXXII ʉʝʩʩʠʠ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʛʨʝʩʩʘ, ʧʨʦʭʦʜʠʚʰʝʡ ʚ 2004 ʛ. ʚʦ 

ʌʣʦʨʝʥʮʠʠ ʦʙ ʫʯʨʝʞʜʝʥʠʠ çʜʝ-ʬʘʢʪʦè ʄʝʞʜʫʥʘʨʦʜʥʦʡ  ʤʝʜʠʢʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʘʩʩʦʮʠʘʮʠʠ. 

ʕʪʘ ʠʥʠʮʠʘʪʠʚʘ ʙʳʣʘ ʧʦʜʜʝʨʞʘʥʘ ʇʨʝʟʠʜʝʥʪʦʤ ʈʦʩʩʠʡʩʢʦʡ ɸʢʘʜʝʤʠʠ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ 

(ʈɸʄʅ) ɺ.ʀ. ʇʦʢʨʦʚʩʢʠʤ. ʆʪ ʤʝʜʠʮʠʥʩʢʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʜʣʷ ʨʘʙʦʪʳ ʚ ʄɻʉ ʈʆʉɻɽʆ ʚ 

ʢʘʯʝʩʪʚʝ ʩʦʧʨʝʜʩʝʜʘʪʝʣʷ ʙʳʣ ʢʦʤʘʥʜʠʨʦʚʘʥ ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʈɸʄʅ, ʟʘʤʝʩʪʠʪʝʣʴ 

ʜʠʨʝʢʪʦʨʘ ʅʀʀ ʵʢʦʣʦʛʠʠ ʯʝʣʦʚʝʢʘ ʠ ʛʠʛʠʝʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʅ.ɺ. ʈʫʩʘʢʦʚ. ɼʥʝʤ 

ʦʩʥʦʚʘʥʠʷ ʩʝʢʮʠʠ ʩʪʘʣʦ 1 ʤʘʨʪʘ 2005 ʛʦʜʘ, ʢʦʛʜʘ ʚʦ ɺʩʝʨʦʩʩʠʡʩʢʦʤ ʅʀʀ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ 

ʠʤ. ʅ.ʄ. ʌʝʜʦʨʦʚʩʢʦʛʦ (ʥʳʥʝ ʌɻɹʋ çɺʀʄʉè) ʥʘ ʯʪʝʥʠʷʭ ʧʘʤʷʪʠ ʜ.ʛ.-ʤ.ʥ. ɸ.ʀ. ɻʠʥʟʙʫʨʛʘ 

ʙʳʣ ʩʜʝʣʘʥ ʜʦʢʣʘʜ ʥʘ ʪʝʤʫ çʉʦʚʨʝʤʝʥʥʘʷ ʤʝʜʠʮʠʥʩʢʘʷ ʛʝʦʣʦʛʠʷ, ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʠ ʧʫʪʠ 

ʠʭ ʨʝʰʝʥʠʷè (ʢ.ʛ.-ʤ.ʥ. ʀ.ʌ. ɺʦʣʴʬʩʦʥ) ʠ ʩʦʩʪʦʷʣʘʩʴ ʚʩʪʨʝʯʘ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʤʝʜʠʮʠʥʩʢʦʡ ʠ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ. ʉ ʪʦʛʦ ʤʦʤʝʥʪʘ ʦʬʠʮʠʘʣʴʥʦ ʥʘʯʘʣʘ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʄʝʜʠʢʦ-ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʩʝʢʮʠʷ ʈʆʉɻɽʆ, ʢʦʪʦʨʘʷ ʨʝʛʫʣʠʨʫʝʪʩʷ ʢʦʤʧʣʝʢʪʦʤ ʩʧʝʮʠʘʣʴʥʦ 

ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ: ʦ ʯʣʝʥʩʪʚʝ ʚ ʩʝʢʮʠʠ, ʦ ʙʘʟʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʠ ʪ.ʜ. ʈʫʢʦʚʦʜʷʱʠʤ 

ʦʨʛʘʥʦʤ ʩʝʢʮʠʠ ʷʚʣʷʝʪʩʷ ʢʦʥʬʝʨʝʥʮʠʷ.  

ɺ 2006 ʛ. ʛʦʜʫ, ʙʣʘʛʦʜʘʨʷ ʫʩʠʣʠʷʤ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʥʘʫʯʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʚʦ 

ʠʩʧʦʣʥʝʥʠʝ ʨʝʰʝʥʠʡ XXXII ʉʝʩʩʠʠ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʛʨʝʩʩʘ, 

ʧʨʦʭʦʜʠʚʰʝʡ ʚʦ ʌʣʦʨʝʥʮʠʠ ʚ 2004 ʛ., ʙʳʣʘ çʜʝ-ʶʨʝè ʫʯʨʝʞʜʝʥʘ ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʄʝʜʠʢʦ-

ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʘʩʩʦʮʠʘʮʠʷ (IMGA-ʄʄɻɸ). ɺ ʠʶʣʝ 2006 ʛʦʜʘ, ʈʦʩʩʠʷ ʚ ʣʠʮʝ ʯʣʝʥʦʚ ʄʝʜʠʢʦ-

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʝʢʮʠʠ ʈʆʉɻɽʆ, ʚʤʝʩʪʝ ʩ ʫʯʝʥʳʤʠ ʨʷʜʘ ʅʀʀ ʠ ʚʫʟʦʚ ʂʘʟʘʭʩʪʘʥʘ, ʋʢʨʘʠʥʳ, 

ɹʝʣʘʨʫʩʠ, ʊʘʜʞʠʢʠʩʪʘʥʘ ʠ ɸʨʤʝʥʠʠ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʋʩʪʘʚʦʤ ʠ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʤʝʜʠʢʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʘʩʩʦʮʠʘʮʠʠ (ʄʄɻɸ) ʚʦʰʣʘ ʚ ʈʝʛʠʦʥʘʣʴʥʦʝ 

ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʄʄɻɸ ʈʦʩʩʠʷ - ʉʅɻ (ʈʇ ʄʄɻɸ ʈʦʩʩʠʷ - ʉʅɻ). ʆʬʠʮʠʘʣʴʥʘʷ ʜʘʪʘ ʫʯʨʝʞʜʝʥʠʷ 

ʈʇ ʄʄɻɸ ʈʦʩʩʠʷ - ʉʅɻ - 26 ʠʶʣʷ 2006 ʛʦʜʘ. ʇʦʩʣʝ ʩʦʟʜʘʥʠʷ ʈʇ ʄʄɻɸ ʈʦʩʩʠʷ - ʉʅɻ 

ʦʩʥʦʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʤʠ ʜʝʷʪʝʣʴʥʦʩʪʴ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ, 

ʷʚʣʷʶʪʩʷ ʋʩʪʘʚ IMGA-ʄʄɻɸ ʠ ʈʝʛʣʘʤʝʥʪ ʝʝ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʝʢʦʪʦʨʳʝ ʤʘʪʝʨʠʘʣʳ ʧʦ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤ ʚʦʧʨʦʩʘʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ  ʦʩʚʝʱʘʣʠʩʴ ʚ ʛʘʟʝʪʝ 

ʈʦʩʩʠʡʩʢʠʝ ʅʝʜʨʘ - ʧʝʯʘʪʥʦʤ ʦʨʛʘʥʝ ʌʝʜʝʨʘʣʴʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʧʦ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʶ 

ʄʠʥʧʨʠʨʦʜʳ ʈʦʩʩʠʠ. ʊʦʛʜʘ ʞʝ, ʚ 2006 ʛʦʜʫ, ʚ ʠʟʜʘʪʝʣʴʩʪʚʝ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ʊʨʫʜʘʭ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʝʩʪʝʩʪʚʦʠʩʧʳʪʘʪʝʣʝʡ ʙʳʣʘ ʠʟʜʘʥʘ 

ʢʦʣʣʝʢʪʠʚʥʘʷ ʤʦʥʦʛʨʘʬʠʷ çɹʠʦʢʦʩʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ: ʞʠʟʥʴ ʠ ʢʘʤʝʥʴè (ʨʝʜ. ɺ.ɺ. 

ɻʘʚʨʠʣʝʥʢʦ, ɽ.ɻ. ʇʘʥʦʚʘ), ʚ ʢʦʪʦʨʦʡ ʙʦʣʴʰʦʡ ʨʘʟʜʝʣ ʚʧʝʨʚʳʝ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʥʘʫʯʥʦʡ 

ʣʠʪʝʨʘʪʫʨʝ ʙʳʣ ʧʦʩʚʷʱʝʥ ʧʨʦʙʣʝʤʘʤ ʤʝʜʠʮʠʥʩʢʦʡ ʛʝʦʣʦʛʠʠ [4].  

ʉʦʙʳʪʠʷ ʨʘʟʚʠʚʘʣʠʩʴ ʩʪʨʝʤʠʪʝʣʴʥʦ ʠ ʫʞʝ ʚ ʘʚʛʫʩʪʝ 2008 ʛ. ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʈʇ ʄʄɻɸ 

ʈʦʩʩʠʷ - ʉʅɻ ʫʩʧʝʰʥʦ ʚʳʩʪʫʧʠʣʠ ʩ ʜʦʢʣʘʜʘʤʠ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʧʨʦʙʣʝʤʘʤ 

ʤʝʜʠʮʠʥʩʢʦʡ ʛʝʦʣʦʛʠʠ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ XXXIII ʉʝʩʩʠʠ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʢʦʥʛʨʝʩʩʘ, ʧʨʦʭʦʜʠʚʰʝʡ ʚ ʛ. ʆʩʣʦ (ʅʦʨʚʝʛʠʷ) [23].  

ɺ 2010 ʛ. ʚ ʉʐɸ ʚ ʠʟʜʘʪʝʣʴʩʪʚʝ Nova Science Publishers ʚ ʩʝʨʠʠ Earth Sciences in the 

21st Century ʦʧʫʙʣʠʢʦʚʘʥʘ ʢʥʠʛʘ Man and the Geosphere, ʚ ʢʦʪʦʨʦʡ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʤʝʜʠʮʠʥʳ ʠ ʛʝʦʣʦʛʠʠ ʨʦʩʩʠʡʩʢʠʭ ʫʯʝʥʳʭ ʠ ʠʭ ʢʦʣʣʝʛ ʠʟ 

ʉʐɸ, ʂʘʥʘʜʳ ʠ ʈʝʩʧʫʙʣʠʢʠ ʋʢʨʘʠʥʳ [29].  

ɺ 2010 ʛʦʜʫ ʚ ʠʟʜʘʪʝʣʴʩʪʚʝ Springer ʚʳʰʣʘ ʢʥʠʛʘ Medical Geology. A Regional Synthesis, 

ʚ ʢʦʪʦʨʫʶ ʚʦʰʝʣ ʨʘʟʜʝʣ, ʧʦʩʚʷʱʝʥʥʳʡ ʩʦʩʪʦʷʥʠʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʤʝʜʠʮʠʥʩʢʦʡ 

ʛʝʦʣʦʛʠʠ ʚ ʩʪʨʘʥʘʭ ʉʅɻ, ʩʦʩʪʘʚʣʝʥʥʳʡ ʫʯʝʥʳʤʠ ʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʠʟ ʈʦʩʩʠʠ, ɸʨʤʝʥʠʠ, 

ɹʝʣʦʨʫʩʩʠʠ ʠ ʂʘʟʘʭʩʪʘʥʘ [28].  
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ɺ 2010 ʛ. ʈʆʉɻɽʆ ʦʩʫʱʝʩʪʚʠʣʦ ʠʟʜʘʥʠʝ ʩʙʦʨʥʠʢʘ ʩʪʘʪʝʡ ʄʝʜʠʮʠʥʩʢʘʷ ʛʝʦʣʦʛʠʷ: 

ʩʦʩʪʦʷʥʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʳ (ʦʪʚ. ʨʝʜ. ʀ.ʌ. ɺʦʣʴʬʩʦʥ), ʚ ʢʦʪʦʨʦʤ ʙʳʣʦ ʦʪʨʘʞʝʥʦ ʪʝʢʫʱʝʝ ʥʘ ʪʦʪ 

ʤʦʤʝʥʪ ʧʦʥʠʤʘʥʠʝ ʧʨʦʙʣʝʤ ʠ ʦʙʦʟʥʘʯʝʥʳ ʧʝʨʩʧʝʢʪʠʚʳ ʥʘʫʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʚ ʈʦʩʩʠʠ. ɺ ʩʙʦʨʥʠʢ ʪʘʢʞʝ ʚʦʰʣʠ ʤʘʪʝʨʠʘʣʳ ʵʢʦʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʛʦʨʥʦʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʈʝʩʧʫʙʣʠʢʠ ɸʨʤʝʥʠʠ [12]. ʂ 

ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʯʣʝʥʘʤʠ ʈʇ ʄʄɻɸ ʈʦʩʩʠʷ ï ʉʅɻ ʦʧʫʙʣʠʢʦʚʘʥʳ ʩʪʘʪʴʠ ʧʦ ʪʝʤʝ ʛʝʦʣʦʛʠʷ 

ʠ ʟʜʦʨʦʚʴʝ ʚ ʞʫʨʥʘʣʘʭ ɺɸʂ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ: ʈʘʟʚʝʜʢʘ ʠ ʦʭʨʘʥʘ ʥʝʜʨ, ɻʦʨʥʳʡ ʞʫʨʥʘʣ, 

ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʚʝʩʪʥʠʢ ʈʦʩʩʠʠ, ɸʅʈʀ, ʂʣʠʥʠʯʝʩʢʘʷ ʛʝʨʦʥʪʦʣʦʛʠʷ ʠ ʜʨ., ʘ ʪʘʢʞʝ ʚ ʚʳʩʦʢʦ 

ʨʝʡʪʠʥʛʦʚʳʭ ʟʘʨʫʙʝʞʥʳʭ ʠʟʜʘʥʠʷʭ, ʚʭʦʜʷʱʠʭ ʚ ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʨʝʬʝʨʘʪʠʚʥʳʝ ʙʘʟʳ 

ʜʘʥʥʳʭ ʨʝʮʝʥʟʠʨʫʝʤʦʡ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ Scopus ʠ  Web of Science [24, 25, 26].  

ʉʨʝʜʠ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʄʝʜʠʢʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʝʢʮʠʠ ʈʆʉɻɽʆ ʠ ʈʇ ʄʄɻɸ ʈʦʩʩʠʷ-

ʉʅɻ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʶʪʩʷ ʧʨʠʚʣʝʯʝʥʠʝ ʫʯʝʥʳʭ ʠ ʧʨʘʢʪʠʢʦʚ ʩʪʨʘʥ ʉʦʜʨʫʞʝʩʪʚʘ 

ʅʝʟʘʚʠʩʠʤʳʭ ɻʦʩʫʜʘʨʩʪʚ ʢ ʩʦʚʤʝʩʪʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʨʘʟʨʘʙʦʪʢʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʚ ʦʙʣʘʩʪʠ ʛʝʦʣʦʛʠʠ ʠ ʟʜʦʨʦʚʴʷ, ʩʦʟʜʘʥʠʝ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ 

ʧʦ ʤʝʜʠʮʠʥʩʢʦʡ ʛʝʦʣʦʛʠʠ ʜʣʷ ʛʝʦʣʦʛʦʚ ʠ ʥʝʜʨʦʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʩʦʜʝʡʩʪʚʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ 

ʧʝʨʝʜʦʚʦʛʦ ʦʧʳʪʘ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʫʯʝʥʳʭ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʩʝʤʠʥʘʨʦʚ, ʚʝʙʠʥʘʨʦʚ, ʢʦʥʬʝʨʝʥʮʠʡ ʠ ʩʠʤʧʦʟʠʫʤʦʚ, ʧʫʙʣʠʢʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʫʯʥʳʭ ʨʘʙʦʪ 

ʚ ʦʙʣʘʩʪʠ ʛʝʦʣʦʛʠʠ  ʠ ʟʜʦʨʦʚʴʷ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʥʘʫʯʥʳʭ ʠʟʜʘʥʠʷʭ ʈʦʩʩʠʠ, ʩʪʨʘʥ ʉʅɻ 

ʠ ɼʘʣʴʥʝʛʦ ʟʘʨʫʙʝʞʴʷ, ʩʦʟʜʘʥʠʝ ʢʫʨʩʘ ʣʝʢʮʠʡ ʧʦ ʤʝʜʠʮʠʥʩʢʦʡ ʛʝʦʣʦʛʠʠ ʜʣʷ ʚʳʩʰʝʡ ʰʢʦʣʳ ʩ 

ʮʝʣʴʶ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʘʢʪʫʘʣʴʥʦʛʦ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʥʘʫʯʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ.  

ɺ ʯʠʩʣʝ ʜʦʩʪʠʞʝʥʠʡ ʫʯʝʥʳʭ ʠ ʧʨʘʢʪʠʢʦʚ ʩʪʨʘʥ ʉʅɻ ʦʪʤʝʪʠʤ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʥʳʝ 

ʤʝʜʠʢʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʡ ʨʘʟʣʠʯʥʦʡ ʤʝʪʘʣʣʦʛʝʥʠʠ - ʨʫʜʦʥʦʩʥʳʭ, 

ʫʛʣʝʥʦʩʥʳʭ ʠ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʦʩʘʜʦʯʥʳʭ ʙʘʩʩʝʡʥʦʚ, ʚʢʣʶʯʘʷ ʫʩʣʦʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʣʝʯʝʙʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʠ ʙʘʣʴʥʝʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ [10, 15]. ʀʤʠ 

ʧʦʣʫʯʝʥʳ ʥʦʚʳʝ ʜʘʥʥʳʝ ʦ ʣʝʯʝʙʥʳʭ ʩʚʦʡʩʪʚʘʭ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ ï ʰʫʥʛʠʪʦʚʳʭ ʧʦʨʦʜʘʭ, 

ʤʫʤʠʝ, ʢʨʝʤʥʷʭ, ʛʣʠʥʘʭ, ʮʝʦʣʠʪʘʭ ʠ ʮʝʦʣʠʪʦʣʠʪʘʭ [20, 30]. ɸʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʣʦʛʠʷ (ʙʠʦʪʠʯʝʩʢʘʷ ʤʝʜʠʮʠʥʘ) ï ʥʘʫʯʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʠʟʫʯʘʶʱʝʝ ʩʦʩʪʘʚ, 

ʬʦʨʤʳ ʥʘʭʦʞʜʝʥʠʷ ʤʠʢʨʦʵʣʝʤʝʪʦʚ, ʤʝʭʘʥʠʟʤʳ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ ʛʦʤʝʦʩʪʘʟʘ ʦʨʛʘʥʦʚ 

ʠ ʩʠʩʪʝʤ ʯʝʣʦʚʝʢʘ ʥʘ ʬʦʥʝ ʠʟʙʳʪʢʘ ʠʣʠ, ʥʘʦʙʦʨʦʪ, ʜʝʬʠʮʠʪʘ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʧʠʱʝʚʳʭ 

ʮʝʧʷʭ. ʈʘʟʨʘʙʦʪʘʥʳ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʨʘʜʠʦʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʪʝʨʨʠʪʦʨʠʡ 

ʧʨʦʞʠʚʘʥʠʷ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ, ʜʦʙʳʯʥʳʭ ʨʘʙʦʪ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩ ʧʦʟʠʮʠʡ ʨʘʜʦʥʦʙʝʟʦʧʘʩʥʦʩʪʠ. ʉ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ ʩʦʟʜʘʶʪʩʷ ʛʝʦʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʤʝʜʠʢʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʙʩʪʘʥʦʚʦʢ ʪʝʨʨʠʪʦʨʠʡ ʧʦʩʝʱʝʥʠʷ, ʧʨʦʞʠʚʘʥʠʷ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [8]. ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʩʦʟʜʘʥʠʝ ʥʘʫʯʥʦ-

ʤʝʪʦʜʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʤʝʜʠʢʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʚ 

ʩʚʷʟʠ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʟʜʦʨʦʚʴʝ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʢʦʤʧʦʥʝʥʪʘʭ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʠ ʛʦʨʥʦʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ [11, 16, 17] .  

ʆʙʩʫʞʜʝʥʠʝ ʩʢʘʟʘʥʥʦʛʦ 

ɹʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʯʣʝʥʘʤʠ ʄʝʜʠʢʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʝʢʮʠʠ ʈʆʉɻɽʆ ʪʨʘʜʠʮʠʦʥʥʦ 

ʫʜʝʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʩʦʩʪʦʷʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʡ 

ʦʪʨʘʩʣʠ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʝ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʦʭʨʘʥʝ ʪʨʫʜʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ [1, 2]. 

ɻʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʝ ʨʘʙʦʪʳ ʷʚʣʷʶʪʩʷ ʧʦ ʩʚʦʝʡ ʩʫʪʠ ʠʥʪʝʛʨʘʣʴʥʳʤ ʚʠʜʦʤ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠʤʝʶʱʠʤ ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ, ʚʢʣʶʯʘʶʱʠʤ, ʧʦ ʩʫʱʝʩʪʚʫ, ʚʩʝ ʚʠʜʳ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʠʩʢʦʚ ʠ ʚʦʟʤʦʞʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʟʜʦʨʦʚʴʝ ʨʘʙʦʪʥʠʢʦʚ. ʇʦʵʪʦʤʫ ʩʦʟʜʘʥʠʝ 

ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʛʣʘʤʝʥʪʦʚ ʜʣʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ ʢʨʘʡʥʝ ʘʢʪʫʘʣʴʥʦ. ʅʘ ʦʩʥʦʚʘʥʠʠ 

ʧʦʣʫʯʝʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʈʆʉɻɽʆ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʷʚʠʣʘʩʴ ʨʝʘʣʴʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ, ʩʚʷʟʘʥʥʳʭ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ ʠ ʦʭʨʘʥʦʡ ʪʨʫʜʘ ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʷʤ çʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʦʭʨʘʥʘ ʪʨʫʜʘè ʠ çʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚè. ʋʩʣʦʚʠʷ 
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ʪʨʫʜʘ ʛʝʦʣʦʛʦʚ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩʤʝʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʙʣʘʛʦʜʘʨʷ ʚʢʣʘʜʫ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʈʆʉɻɽʆ, ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʪʥʳʥʝ ʩ ʧʦʟʠʮʠʡ ʟʥʘʥʠʡ ʠ ʦʧʳʪʘ ʘʢʪʫʘʣʴʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʥʘʫʢ ʦ ɿʝʤʣʝ ï ʤʝʜʠʮʠʥʩʢʦʡ ʛʝʦʣʦʛʠʠ ʠ ʤʝʜʠʮʠʥʩʢʦʡ ʛʝʦʛʨʘʬʠʠ, ʠʟʫʯʘʶʱʠʭ 

ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʚʦʟʜʝʡʩʪʚʠʷ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʦʙʲʝʢʪʦʚ ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ. 

ʈʘʙʦʪʘʤʠ ʈʆʉɻɽʆ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʝʛʦʜʥʷ 

ʧʨʠʦʙʨʝʪʘʶʪ ʦʯʝʚʠʜʥʫʶ ʩʦʮʠʘʣʴʥʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ, ʠʛʨʘʷ ʚʩʝ ʙʦʣʴʰʫʶ ʨʦʣʴ ʥʝ ʪʦʣʴʢʦ ʚ 

ʜʝʣʝ ʦʙʝʩʧʝʯʝʥʠʷ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʳʤʠ ʠ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ ʠ ʧʠʪʴʝʚʦʡ 

ʚʦʜʦʡ, ʥʦ ʠ ʚ ʟʘʱʠʪʝ ʧʨʘʚ ʥʘʩʝʣʝʥʠʷ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʫʶ ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ ʠ ʙʝʟʦʧʘʩʥʦʝ 

ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [3]. ʕʪʦʪ ʚʳʚʦʜ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʢʦʤʧʣʝʢʩʥʳʭ ʤʝʜʠʢʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ 

ʢʦʣʣʝʢʪʠʚʘʤʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʈʆʉɻɽʆ ʠ ʠʭ ʢʦʣʣʝʛ ʠʟ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʪʜʝʣʝʥʠʡ ʆʙʱʝʩʪʚʘ ʩ 

ʫʯʘʩʪʠʝʤ ʠ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʤʝʜʠʮʠʥʩʢʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʥʘʮʝʣʝʥʥʳʭ ʥʘ 

ʚʳʷʚʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʧʨʠʨʦʜʥʳʭ ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ, 

ʧʨʦʞʠʚʘʶʱʝʛʦ ʠ ʦʩʫʱʝʩʪʚʣʷʶʱʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʠʩʢʘ, ʨʝʛʠʦʥʦʚ ʧʦʠʩʢʦʚ, ʨʘʟʚʝʜʢʠ, ʜʦʙʳʯʠ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ 

ʩʳʨʴʷ ʠ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʳʭ ʮʝʥʪʨʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ [5, 6, 21].  

ɼʦʩʪʠʞʝʥʠʷ ʚ ʨʝʰʝʥʠʠ ʤʝʜʠʢʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʛʝʦʣʦʛʠʠ ʠ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷ 

ʈʦʩʩʠʡʩʢʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʥʘʫʯʥʦʡ ʧʨʦʛʨʘʤʤʝ 

ʝʞʝʛʦʜʥʦʛʦ ʵʢʦʣʦʛʦ-ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʬʦʨʫʤʘ çɺʝʣʠʢʠʝ ʨʝʢʠ ʈʦʩʩʠʠè (ʛʦʨʦʜ ʅʠʞʥʠʡ 

ʅʦʚʛʦʨʦʜ, ʚʳʩʪʘʚʦʯʥʳʡ ʢʦʤʧʣʝʢʩ çʗʨʤʘʨʢʘè), ʥʘ ʢʦʪʦʨʦʤ ʈʆʉɻɽʆ ʦʪʚʝʯʘʝʪ ʟʘ ʦʨʛʘʥʠʟʘʮʠʶ 

ʨʘʙʦʪʳ ʉʝʢʮʠʠ ˉ6 çɻʝʦʵʢʦʣʦʛʠʷè ʥʘʫʯʥʦʡ ʧʨʦʛʨʘʤʤʳ ʌʦʨʫʤʘ ʠ ʧʨʦʚʝʜʝʥʠʝ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ 

ʪʝʤʝ: çʆʧʘʩʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʙʘʩʩʝʡʥʘʭ ʚʝʣʠʢʠʭ ʨʝʢ ʈʦʩʩʠʠè, ʢʦʪʦʨʘʷ ʧʦʣʴʟʫʝʪʩʷ 

ʥʝʠʟʤʝʥʥʳʤ ʫʩʧʝʭʦʤ ʫ ʫʯʘʩʪʥʠʢʦʚ ʠ ʛʦʩʪʝʡ ʌʦʨʫʤʘ [7].  

ʇʨʝʟʠʜʝʥʪʦʤ ʈʆʉɻɽʆ ʜʦʢʪʦʨʦʤ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ ɺʠʢʪʦʨʦʤ ʇʝʪʨʦʚʠʯʝʤ ʆʨʣʦʚʳʤ 

ʚ 2019 ʛ. ʙʳʣʦ ʚʥʝʩʝʥʦ ʧʨʝʜʣʦʞʝʥʠʝ ʦ ʩʦʟʜʘʥʠʠ ʥʘ ʙʘʟʝ ʬʦʨʫʤʘ çɺʝʣʠʢʠʝ ʨʝʢʠè, ʢʨʫʧʥʦʛʦ 

ʥʘʫʯʥʦ-ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ, ʧʨʦʚʦʜʠʤʦʛʦ ʥʘ ʨʝʛʫʣʷʨʥʦʡ ʝʞʝʛʦʜʥʦʡ ʦʩʥʦʚʝ,  

ʩʧʝʮʠʘʣʴʥʦʡ ʧʣʦʱʘʜʢʠ ï çʅʠʞʝʛʦʨʦʜʩʢʠʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʬʦʨʫʤè - ʧʦ ʦʙʨʘʟʫ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʬʦʨʫʤʘ ʠʣʠ ɺʦʩʪʦʯʥʦʛʦ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʬʦʨʫʤʘ, ʥʘ ʢʦʪʦʨʦʡ ʥʘʰʣʠ ʙʳ ʦʪʨʘʞʝʥʠʝ ʚʩʝ ʥʘʢʦʧʠʚʰʠʝʩʷ ʢ ʪʝʢʫʱʝʤʫ 

ʤʦʤʝʥʪʫ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʥʝ ʪʦʣʴʢʦ ʈʦʩʩʠʠ, ʥʦ ʠ ʄʠʨʘ. 

ɸʢʪʠʚʥʘʷ ʨʘʙʦʪʘ ʈʆʉɻɽʆ ʧʦ ʠʟʫʯʝʥʠʶ ʤʝʜʠʢʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʛʝʦʣʦʛʠʠ ʠ 

ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷ ʥʝ ʦʩʪʘʣʘʩʴ ʥʝʟʘʤʝʯʝʥʥʦʡ ʤʠʨʦʚʳʤ ʥʘʫʯʥʳʤ ʩʦʦʙʱʝʩʪʚʦʤ. 

ʇʦʜʪʚʝʨʞʜʝʥʠʝʤ ʪʚʝʨʜʳʭ ʧʦʟʠʮʠʡ ʠ ʜʦʩʪʠʞʝʥʠʡ ʈʆʉɻɽʆ ʚ ʦʙʣʘʩʪʠ ʟʘʱʠʪʳ  ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʠ ʟʜʦʨʦʚʴʷ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ-ʛʝʦʣʦʛʦʚ ʠ ʥʘʩʝʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʡ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʠʩʢʘ 

ʩʪʘʣʦ ʧʨʦʚʝʜʝʥʠʝ ʉʝʜʴʤʦʡ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʄʝʜɻʝʦ, ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ 

ʆʙʱʝʩʪʚʦʤ ʩʦʚʤʝʩʪʥʦ ʩ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʤʝʜʠʢʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʘʩʩʦʮʠʘʮʠʝʡ ʧʨʠ ʧʦʜʜʝʨʞʢʝ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʵʢʦʣʦʛʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʌʝʜʝʨʘʣʴʥʦʛʦ 

ʘʛʝʥʪʩʪʚʘ ʧʦ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʶ (ʄʝʜɻʝʦ-2017 ï MedGeoô17, 28 ʘʚʛʫʩʪʘ ï 01 ʩʝʥʪʷʙʨʷ 2017 

ʛ.,ʛ. ʄʦʩʢʚʘ, ʛ-ʮʘ ʉʘʣʶʪ). ɺ ʨʘʙʦʪʝ ʢʦʥʬʝʨʝʥʮʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 187 ʯʝʣʦʚʝʢ ʠʟ ʪʨʠʜʮʘʪʠ 

ʩʪʨʘʥ ʚʩʝʭ ʧʷʪʠ ʢʦʥʪʠʥʝʥʪʦʚ. ɹʳʣʦ ʟʘʩʣʫʰʘʥʦ 112 ʫʩʪʥʳʭ ʜʦʢʣʘʜʦʚ, ʚʢʣʶʯʘʷ ʧʣʝʥʘʨʥʳʝ 

ʚʳʩʪʫʧʣʝʥʠʷ ʚʝʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʤʠʨʦʚʦʛʦ ʫʨʦʚʥʷ ʚ ʦʙʣʘʩʪʠ ʛʝʦʣʦʛʠʠ, ʵʢʦʣʦʛʠʠ ʠ 

ʟʜʦʨʦʚʴʷ. ʅʘ ʩʪʝʥʜʦʚʦʡ ʩʝʩʩʠʠ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʦʣʝʝ 50 ʜʦʢʣʘʜʦʚ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʢʦʪʦʨʳʭ 

ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʜʠʧʣʦʤʘʤʠ ʆʨʛʢʦʤʠʪʝʪʘ [13].  

ʆʪʨʘʜʥʳʤ ʠʪʦʛʦʤ ʄʝʜɻʝʦ-2017 ʩʪʘʣʠ ʟʘʱʠʪʳ ʥʝʩʢʦʣʴʢʠʭ ʜʠʩʩʝʨʪʘʮʠʦʥʥʳʭ ʨʘʙʦʪ 

ʤʦʣʦʜʳʤʠ ʫʯʝʥʳʤʠ ʈʦʩʩʠʠ ʠ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ, ʘ ʪʘʢʞʝ ʫʩʪʘʥʦʚʠʚʰʠʝʩʷ ʪʝʩʥʳʝ ʨʘʙʦʯʠʝ 

ʢʦʥʪʘʢʪʳ ʫʯʘʩʪʥʠʢʦʚ ʢʦʥʬʝʨʝʥʮʠʠ, ʚʦʧʣʦʪʠʚʰʠʝʩʷ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʚ ʧʫʙʣʠʢʘʮʠʷʭ 

ʨʷʜʘ ʩʦʚʤʝʩʪʥʳʭ ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ ʚ ʚʳʩʦʢʦʨʝʡʪʠʥʛʦʚʳʭ ʟʘʨʫʙʝʞʥʳʭ ʞʫʨʥʘʣʘʭ, ʟʘʷʚʢʠ ʥʘ 

ʛʨʘʥʪʳ ʥʘ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʩʦʚʤʝʩʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʣʠʥʠʠ ʧʨʦʬʠʣʴʥʳʭ ʢʦʤʠʪʝʪʦʚ 

ɹʈʀʂʉ ʠ ʨʦʩʩʠʡʩʢʠʭ ʬʦʥʜʦʚ ʧʦʜʜʝʨʞʢʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʪʦʛʘʤ ʢʦʥʬʝʨʝʥʮʠʠ 

ʄʝʜɻʝʦ-2017 ʙʳʣ ʧʦʩʚʷʱʝʥ ʩʧʝʮʠʘʣʴʥʳʡ ʥʦʤʝʨ ʞʫʨʥʘʣʘ ʈʘʟʚʝʜʢʘ ʠ ʦʭʨʘʥʘ ʥʝʜʨ (ˉ1,2018 ʛ.).  

ʇʦ ʠʪʦʛʘʤ ʢʦʥʬʝʨʝʥʮʠʠ ʙʳʣ ʩʦʩʪʘʚʣʝʥ ʧʨʦʝʢʪ ʠ ʧʦʜʘʥʘ ʟʘʷʚʢʘ ʥʘ ʫʯʘʩʪʠʝ ʚ ʢʦʥʢʫʨʩʝ 

ʄʠʥʧʨʠʨʦʜʳ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪ ʥʘ ʩʨʝʜʩʪʚʘ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʧʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ 
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ʢʦʥʪʨʘʢʪʫ 2017-2018 ʛʛ. ʧʦ ʪʝʤʝ ʅʀʈ: çʅʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʯʘʩʪʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ 

ʩ ʫʯʝʪʦʤ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʨʘʟʨʘʙʦʪʢʘ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡè, ʚ ʨʘʙʦʪʝ ʥʘʜ ʢʦʪʦʨʳʤ 

ʆʙʱʝʩʪʚʦ ʧʨʠʥʷʣʦ ʫʯʘʩʪʠʝ ʚ ʢʘʯʝʩʪʚʝ ʩʦʠʩʧʦʣʥʠʪʝʣʷ, ʧʨʠʛʣʘʩʠʚ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝ ʪʦʣʴʢʦ ʩʧʝʮʠʘʣʠʩʪʦʚ-ʛʝʦʣʦʛʦʚ ʈʆʉɻɽʆ, ʥʦ ʠ ʢʦʣʣʝʛ ʠʟ ʅʀʀ ʠ ʦʨʛʘʥʠʟʘʮʠʡ 

ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ. 

ʋʩʧʝʰʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʢʦʥʬʝʨʝʥʮʠʠ ʄʝʜɻʝʦ-2017 ʩʪʘʣʦ ʦʩʥʦʚʦʡ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʧʦ 

ʧʨʦʚʝʜʝʥʠʶ ʚ ʈʦʩʩʠʠ ʝʱʝ ʦʜʥʦʛʦ ʤʘʩʰʪʘʙʥʦʛʦ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʥʘʫʯʥʦ-ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ 

ʤʝʨʦʧʨʠʷʪʠʷ. ɺ ʘʚʛʫʩʪʝ 2019 ʛ. ʚ ʇʝʢʠʥʝ (ʂʅʈ) ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʠʡ ʦʨʛʢʦʤʠʪʝʪ 

ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʠʤʧʦʟʠʫʤʘ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʝʦʭʠʤʠʠ (ISEG), ʧʨʦʚʦʜʠʤʦʛʦ ʥʘ ʨʝʛʫʣʷʨʥʦʡ 

ʦʩʥʦʚʝ ʦʜʠʥ ʨʘʟ ʚ ʪʨʠ ʛʦʜʘ, ʦʪʢʣʠʢʥʫʣʩʷ ʥʘ ʧʨʝʜʣʦʞʝʥʠʝ ʈʆʉɻɽʆ ʠ ʧʨʠʥʷʣ ʨʝʰʝʥʠʝ ʦ 

ʧʨʦʚʝʜʝʥʠʠ ʜʚʝʥʘʜʮʘʪʦʛʦ ʧʦ ʩʯʝʪʫ ʩʠʤʧʦʟʠʫʤʘ ISEGô22 ʚ ʘʚʛʫʩʪʝ 2022 ʛʦʜʘ ʚ ʛʦʨʦʜʝ ʄʦʩʢʚʝ. 

ɼʘʥʥʦʝ ʩʦʙʳʪʠʝ, ʧʨʦʰʝʜʰʝʝ ʩ ʙʦʣʴʰʠʤ ʫʩʧʝʭʦʤ ʚ ʩʪʝʥʘʭ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʅʀʀ ʠʤ. ʅ.ʄ. 

ʌʝʜʦʨʦʚʩʢʦʛʦ (ʌɻɹʋ çɺʀʄʉè) ʧʦʜ ʥʘʟʚʘʥʠʝʤ ɻʝʆʉ-2022, ʩʪʘʣʦ ʢʨʫʧʥʳʤ ʥʘʫʯʥʳʤ 

ʚʩʝʨʦʩʩʠʡʩʢʠʤ ʩʤʦʪʨʦʤ-ʬʦʨʫʤʦʤ ʜʦʩʪʠʞʝʥʠʡ ʩʦʚʨʝʤʝʥʥʦʡ ʛʝʦʭʠʤʠʠ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʛʝʦʣʦʛʠʠ, ʵʢʦʣʦʛʠʠ, ʤʝʜʠʮʠʥʳ ʠ ʙʠʦʣʦʛʠʠ, ʚ ʢʦʪʦʨʦʤ ʧʨʠʥʷʣʠ  ʫʯʘʩʪʠʝ ʙʦʣʝʝ 100 ʫʯʝʥʳʭ ʠʟ 

ʨʦʩʩʠʡʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʠʟ ʩʪʨʘʥ ɹʣʠʞʥʝʛʦ ʠ ɼʘʣʴʥʝʛʦ ʟʘʨʫʙʝʞʴʷ ʩ ʤʠʨʦʚʳʤ ʠʤʝʥʝʤ, 

ʠʟʚʝʩʪʥʳʭ ʧʦ ʧʫʙʣʠʢʘʮʠʷʤ ʚ ʚʳʩʦʢʦʨʝʡʪʠʥʛʦʚʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʠʟʜʘʥʠʷʭ. 

ʀʪʦʛʘʤ ʢʦʥʬʝʨʝʥʮʠʠ ʙʳʣʠ ʧʦʩʚʷʱʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʚʳʧʫʩʢʠ ʞʫʨʥʘʣʘ ʈʘʟʚʝʜʢʘ ʠ ʦʭʨʘʥʘ ʥʝʜʨ 

(ˉ1, ˉ4, 2023 ʛ.). 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʨʠʚʦʜʠʤʳʝ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʯʝʥʳʭ ʠ ʧʨʘʢʪʠʢʦʚ ʩʪʨʘʥ ʉʅɻ 

ʧʦ ʧʨʦʙʣʝʤʝ çʛʝʦʣʦʛʠʷ ʠ ʟʜʦʨʦʚʴʝè ʦʪʢʨʳʚʘʶʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʜʝʣʝ ʨʘʟʚʠʪʠʷ ʠ 

ʩʦʚʤʝʩʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ ʦʧʳʪʘ ʠ ʜʦʩʪʠʞʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʥʘʫʢ ʦ ɿʝʤʣʝ ʠ ʤʝʜʠʢʦ-

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ ʩ ʮʝʣʴʶ ʩʦʭʨʘʥʝʥʠʷ ʠ ʧʨʠʫʤʥʦʞʝʥʠʷ ʥʘʩʣʝʜʠʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʥʘʫʯʥʳʭ ʰʢʦʣ. ɺ ʯʘʩʪʥʦʩʪʠ, ʵʪʠ ʜʦʩʪʠʞʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʫʞʝ ʩʝʛʦʜʥʷ ʚʢʣʶʯʠʪʴ ʤʝʜʠʢʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʧʣʘʥ ʜʝʡʩʪʚʠʡ ʄʝʞʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʛʦ ʩʦʚʝʪʘ 

ʩʪʨʘʥ ʉʅɻ ʧʦ ʨʘʟʚʝʜʢʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠ ʦʭʨʘʥʝ ʥʝʜʨ (ʄʝʞʧʨʘʚʩʦʚʝʪ) ʧʦ ʨʘʟʜʝʣʘʤ 

çɻʝʦʣʦʛʠʯʝʩʢʠʝ, ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʠ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳè, çɻʝʦʵʢʦʣʦʛʠʯʝʩʢʠʡ 

ʤʦʥʠʪʦʨʠʥʛ ʠ ʩʦʟʜʘʥʠʝ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ ʩʪʨʘʥ ʉʅɻ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡè, ʘ 

ʪʘʢʞʝ ʚʧʣʦʪʥʫʶ ʧʨʠʙʣʠʟʠʪʴʩʷ ʢ ʨʝʰʝʥʠʶ ʚʘʞʥʝʡʰʝʡ ʟʘʜʘʯʠ - ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ 

ʤʝʜʠʮʠʥʩʢʦʡ ʛʝʦʣʦʛʠʠ ʚ ɺʋɿʝ.  

ɺ ʧʨʦʮʝʩʩʝ ʘʜʘʧʪʘʮʠʠ ʠ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʥʘʫʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʚʝʣʠʢʘ ʨʦʣʴ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. ɼʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʪʦʤʫ ʩʣʫʞʠʪ 

ʠʥʪʝʥʩʠʚʥʘʷ ʠ ʚʝʩʴʤʘ ʧʨʦʜʫʢʪʠʚʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʈʦʩʩʠʡʩʢʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ, ʚ 

ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ ʩʫʤʝʚʰʝʛʦ ʩʦʟʜʘʪʴ ʚ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ, ʩʪʘʚʰʝʝ ʚʦ ʛʣʘʚʝ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʚ ʦʙʣʘʩʪʠ ʛʝʦʣʦʛʠʠ ʠ ʟʜʦʨʦʚʴʷ ʥʝ ʪʦʣʴʢʦ ʚ ʈʦʩʩʠʠ ʠ ʩʪʨʘʥʘʭ ʉʅɻ, ʥʦ 

ʠ ʧʦʣʫʯʠʚʰʝʝ ʧʨʠʟʥʘʥʠʝ ʩʚʦʠʤʠ ʜʦʩʪʠʞʝʥʠʷʤʠ ʫ ʢʦʣʣʝʛ ʠʟ ɹʣʠʞʥʝʛʦ ʠ ɼʘʣʴʥʝʛʦ ʟʘʨʫʙʝʞʴʷ 

[13, 14].  

ʋʩʠʣʠʷ ʦʙʱʝʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʛʝʦʣʦʛʦʚ ʥʘʭʦʜʷʪ ʦʪʢʣʠʢ ʫ 

ʨʫʢʦʚʦʜʩʪʚʘ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ. ɼʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʪʦʤʫ ʩʣʫʞʘʪ ʢʦʤʧʣʝʢʩʥʳʝ 

ʧʨʝʜʣʦʞʝʥʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʈʆʉɻɽʆ ʚ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʤʝʜʠʢʦ-

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʙʦʪʥʠʢʦʚ ʦʪʨʘʩʣʠ, ʟʘʥʷʪʳʭ ʥʘ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪʘʭ, 

ʦʩʫʱʝʩʪʚʣʷʝʤʳʭ ʚ ʩʣʦʞʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʫʜʘʣʝʥʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʈʦʩʩʠʠ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʝ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʠʷ  ʨʘʙʦʪ ʧʦ ʪʝʤʝ ʅʀʈ 

ʄʠʥʧʨʠʨʦʜʳ ʈʦʩʩʠʠ: çʅʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʧʦʣʠʪʠʢʠ ʚ ʯʘʩʪʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʩ ʫʯʝʪʦʤ ʦʮʝʥʢʠ 

ʚʣʠʷʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ ʠ ʨʘʟʨʘʙʦʪʢʘ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡè.  ʉʨʝʜʠ ʵʪʠʭ ʧʨʝʜʣʦʞʝʥʠʡ ʚ ʢʘʯʝʩʪʚʝ 

ʦʩʥʦʚʥʦʛʦ ʦʪʤʝʪʠʤ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʠ ʩʦʟʜʘʥʠʷ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʦʩʥʦʚ 

ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ ʠ ʥʘʩʝʣʝʥʠʷ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʪʨʫʜʦʚʫʶ 
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ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʩʣʦʞʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʨʫʜʥʦʡ 

ʤʝʪʘʣʣʦʛʝʥʠʠ ʠ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ, ʦʙʲʝʢʪʦʚ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʠ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʤʝʪʘʣʣʫʨʛʠʠ ʠ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ ʠ ʜʨ. 

 ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʣʘʛʘʝʤʳʭ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʛʫʪ ʧʦʩʣʫʞʠʪʴ 

ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʤʝʜʠʢʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʚ ʮʝʣʷʭ ʩʦʜʝʡʩʪʚʠʷ ʚʳʨʘʙʦʪʢʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʣʠʮʘʤ, 

ʧʨʠʥʠʤʘʶʱʠʤʠ ʨʝʰʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʠ ʩʦʟʜʘʥʠʷ ʧʣʘʥʦʚ ʠ ʩʪʨʘʪʝʛʠʡ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ. 
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Abstract. Broadly defined, medical geology examines the impact of geologic materials and 

geologic processes on living organisms. Though medical geology is an emerging discipline, it has a 

firm foundation within the Russia ï NIS scientific community. Current research in the fields of 

geology, geochemistry, biogeochemistry, soil sciences, and medicine has been conditioned by the 

pioneering work of several of our compatriots in developing environmental geosciences. Specifically, 

the research of Biruni, Avicenna, M.V. Lomonosov, V. Vernadskii, A. Vinogradov, A. Sysin, V. 

Kovalsky, A. Avtsyn, A. Perelman, G. Ostroumov, P. Tsarfis, I. Komov, V. Lukashov, Y. Sayet has 

attracted many followers within Russia and NIS. Medical geology attempts to unite different branches 

of medicine and geology into a comprehensive system of knowledge and inquiry in order to study the 

health of living organisms. Currently the most important fields within Russia ï NIS are: geological 

and geochemical aspects of medical geology, the toxic elements such as uranium, fluoride, radon, 

arsenic in subsurface geospheres, the therapeutic usage of minerals in terms of biological functions 

of the elements, metals in medicine and industry, and economic minerals in medicine, medical 

radiogeology and etc.  

Key words: Geology, geochemistry, Medical Geology, biology, medicine, Newly Independent States. 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʣʦʞʝʥ ʛʝʦʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʢ ʦʮʝʥʢʝ ʩʦʩʪʦʷʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ 

ʩʨʝʜʳ. ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʣʘʥʜʰʘʬʪʳ. ʎʝʣʴ ʨʘʙʦʪʳ ï ʦʮʝʥʢʘ 

ʩʦʩʪʦʷʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʧʦ ʢʦʤʧʣʝʢʩʫ ʠʥʜʠʢʘʪʦʨʦʚ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʇʨʝʜʣʦʞʝʥʳ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ 

ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʩʦʩʪʦʷʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ. ɺ ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʣʘʥʜʰʘʬʪʘʭ 

ʦʮʝʥʝʥʳ ʪʝʭʥʦʛʝʥʥʳʡ ʨʠʩʢ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʡ ʨʠʩʢ. 

ʂʨʠʪʠʯʝʩʢʘʷ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʩʦʩʪʦʷʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʫʩʪʘʥʦʚʣʝʥʘ ʜʣʷ 4,8% ʧʣʦʱʘʜʠ 

ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʩʨʝʜʘ; ʛʝʦʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ; ʦʮʝʥʢʘ; ʥʘʧʨʷʞʝʥʥʦʩʪʴ; 

ʫʩʪʦʡʯʠʚʦʩʪʴ; ʪʝʭʥʦʛʝʥʥʳʡ ʨʠʩʢ; ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʡ ʨʠʩʢ. 

 

ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʩʨʝʜʘ ï ʵʪʦ ʦʙʣʘʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ (ʣʘʥʜʰʘʬʪʦʚ) ʩ ʣʠʪʦʩʬʝʨʦʡ. ʊʝʭʥʦʛʝʥʥʦ ʥʘʛʨʫʞʝʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ (ʛʦʨʦʜʘ, 

ʧʨʦʤʳʰʣʝʥʥʳʝ ʟʦʥʳ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʠ ʪ.ʜ.) 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʙʲʝʢʪʳ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʩʨʝʜʫ, ʩ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʙʲʝʢʪʳ, ʥʘ ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʚ ʨʘʟʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-

ʚʨʝʤʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ ʢʘʢ ʩʘʤʘ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʩʨʝʜʘ, ʪʘʢ ʠ ʛʣʫʙʠʥʥʳʝ ʣʠʪʦʩʬʝʨʥʳʝ ʧʨʦʮʝʩʩʳ. 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʩʨʝʜʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʧʦʜʟʝʤʥʘʷ ʧʦʜʩʠʩʪʝʤʘ 

ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʛʝʦʩʠʩʪʝʤ. ɻʝʦʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʢ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʝ ʧʦʟʚʦʣʷʝʪ 

ʦʙʲʝʜʠʥʠʪʴ ʜʘʥʥʳʝ ʛʝʦʭʠʤʠʯʝʩʢʠʭ, ʛʝʦʬʠʟʠʯʝʩʢʠʭ, ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ, 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ, ʣʘʥʜʰʘʬʪʥʳʭ, ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʬʠʪʦʠʥʜʠʢʘʮʠʶ), 

ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ ɿʝʤʣʠ ʚ ʝʜʠʥʦʡ ʦʮʝʥʦʯʥʦʡ ʩʠʩʪʝʤʝ. 
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ʎʝʣʴ ʨʘʙʦʪʳ ï ʜʠʘʛʥʦʩʪʠʢʘ ʩʦʩʪʦʷʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʘ 

ʠʥʜʠʢʘʪʦʨʦʚ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ (ʥʘ ʧʨʠʤʝʨʝ ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ). ʈʝʰʘʝʤʳʝ ʟʘʜʘʯʠ: 1) ʨʘʟʨʘʙʦʪʢʘ ʢʨʠʪʝʨʠʝʚ ʠ 

ʠʥʜʠʢʘʪʦʨʦʚ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʩʦʩʪʦʷʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ; 2) ʦʮʝʥʢʘ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʨʠʩʢʘ; 3) ʦʮʝʥʢʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ; 4) ʦʮʝʥʢʘ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʠʩʢʘ; 5) ʠʥʪʝʛʨʘʣʴʥʘʷ ʦʮʝʥʢʘ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʩʦʩʪʦʷʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ 

ʩʨʝʜʳ ʚ ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ. 

ʈʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ɻʦʤʝʣʴʩʢʘʷ ʦʙʣʘʩʪʴ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ɹʝʣʘʨʫʩʠ. ɺ 

ʧʨʝʜʝʣʘʭ ʪʝʨʨʠʪʦʨʠʠ ʚʳʜʝʣʝʥʳ ʭʦʣʤʠʩʪʦ-ʤʦʨʝʥʥʦ-ʵʨʦʟʠʦʥʥʳʡ, ʚʪʦʨʠʯʥʦ-ʤʦʨʝʥʥʳʡ, ʚʦʜʥʦ-

ʣʝʜʥʠʢʦʚʳʡ, ʘʣʣʶʚʠʘʣʴʥʳʡ ʪʝʨʨʘʩʠʨʦʚʘʥʥʳʡ, ʦʟʝʨʥʦ-ʘʣʣʶʚʠʘʣʴʥʳʡ, ʦʟʝʨʥʦ-ʙʦʣʦʪʥʳʡ ʨʦʜʘ 

ʣʘʥʜʰʘʬʪʦʚ. ɺʩʝ ʣʘʥʜʰʘʬʪʳ ʧʨʝʦʙʨʘʟʦʚʘʥʳ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʠ ʦʪʥʦʩʷʪʩʷ ʢ 

ʢʘʪʝʛʦʨʠʠ ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ. ʆʧʝʨʘʮʠʦʥʥʳʤʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤʠ 

ʝʜʠʥʠʮʘʤʠ ʦʮʝʥʢʠ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʩʦʩʪʦʷʥʠʷ ʷʚʣʷʶʪʩʷ ʚʳʜʝʣʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʛʨʘʥʠʮʘʤ 

ʨʦʜʦʚ ʧʨʠʨʦʜʥʳʭ ʣʘʥʜʰʘʬʪʦʚ. 

ʉʠʩʪʝʤʘ ʠʥʜʠʢʘʪʦʨʦʚ ʩʦʩʪʦʠʪ 3 ʛʨʫʧʧ: 

1. ʀʥʜʠʢʘʪʦʨʳ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ (ʪʝʭʥʦʛʝʥʥʦʛʦ ʨʠʩʢʘ): ʫʜʝʣʴʥʘʷ ʧʣʦʱʘʜʴ 

ʪʝʨʨʠʪʦʨʠʡ ʩ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʦʡ, ʚ %; ʨʘʩʧʘʭʘʥʥʦʩʪʴ (ʘʛʨʦʛʝʥʥʘʷ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷ), %; ʧʣʦʪʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʳʭ (ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ) 

ʢʦʤʤʫʥʠʢʘʮʠʡ, ʢʤ/ʢʤ2; ʫʜʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʦʧʘʩʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ, %; 

ʥʘʣʠʯʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʧʘʩʥʳʭ ʦʙʲʝʢʪʦʚ; 

2. ʀʥʜʠʢʘʪʦʨʳ ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ: ʟʘʱʠʱʝʥʥʦʩʪʴ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, 

ʙʘʣʣ; ʟʘʱʠʱʝʥʥʦʩʪʴ ʥʘʧʦʨʥʳʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʙʘʣʣ; ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʡ ʠʥʜʝʢʩ ʚʣʘʞʥʦʩʪʠ 

(Topographic Wetness Index); ʠʥʜʝʢʩ ʚʦʜʥʦʡ ʵʨʦʟʠʠ ʠʣʠ LS Factor; ʢʦʵʬʬʠʮʠʝʥʪ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʣʘʥʜʰʘʬʪʘ (ʂʩ); ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʠʥʜʝʢʩ ï NDVI (ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʟʘ ʣʝʪʥʠʡ 

ʩʝʟʦʥ) [4]; 

3. ʀʥʜʠʢʘʪʦʨʳ ʦʧʘʩʥʳʭ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ (ʨʠʩʢ 

ʩʦʚʨʝʤʝʥʥʦʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ): ʩʝʡʩʤʠʯʥʦʩʪʴ (ʨʠʩʢ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʪʨʷʩʝʥʠʡ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 10% ʟʘ 50 ʣʝʪ ʧʦ ʰʢʘʣʝ MSK-64 [2]); 

ʧʦʨʘʞʝʥʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʵʢʟʦʛʝʥʥʳʤʠ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, %; ʧʣʦʪʥʦʩʪʴ 

ʢʦʩʤʦʣʠʥʝʘʤʝʥʪʦʚ, ʢʤ/ʢʤ2; ʧʣʦʪʥʦʩʪʴ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ, ʚʳʷʚʣʝʥʥʳʭ 

ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ, ʢʤ/ʢʤ2; ʩʦʜʝʨʞʘʥʠʝ ʪʨʦʧʦʩʬʝʨʥʦʛʦ ʤʝʪʘʥʘ, ppb; ʧʣʦʪʥʦʩʪʴ 

ʛʣʫʙʠʥʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ, ʤɺʪ/ʤ2; ʛʘʟʦʛʝʦʭʠʤʠʯʝʩʢʠʝ ʘʥʦʤʘʣʠʠ ʚ ʧʦʯʚʘʭ ʠ ʧʦʜʟʝʤʥʳʭ 

ʚʦʜʘʭ (ʛʝʣʠʡ, ʚʦʜʦʨʦʜ, ʨʘʜʦʥ), ʘʥʦʤʘʣʴʥʳʝ ʚʘʨʠʘʮʠʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ, ʘʥʦʤʘʣʠʠ 

ʩʦʚʨʝʤʝʥʥʳʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ [5, 6]. 

ʊʦʧʦʛʨʘʬʠʯʝʩʢʠʡ ʠʥʜʝʢʩ ʚʣʘʞʥʦʩʪʠ ʠ ʠʥʜʝʢʩ ʚʦʜʥʦʡ ʵʨʦʟʠʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ 

ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʨʝʣʴʝʬʘ SRʊM (Shuttle Radar Topography Mission) ʚ ʧʨʦʛʨʘʤʤʝ SAGA. 

ʂʦʵʬʬʠʮʠʝʥʪ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ ʂʩ=ɆsiĿki, ʛʜʝ si ï 

ʫʜʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʚʠʜʘ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ; ki ï ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʵʪʦʛʦ ʚʠʜʘ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ [1]. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʟʥʘʯʝʥʠʡ NDVI ʠʩʧʦʣʴʟʫʝʪʩʷ MOD13Q1; ʩʦʜʝʨʞʘʥʠʷ 

ʪʨʦʧʦʩʬʝʨʥʦʛʦ ʤʝʪʘʥʘ ï ʜʘʥʥʳʝ ʩʧʫʪʥʠʢʘ Sentinel-5P ʩ ʩʝʥʩʦʨʦʤ TROPOMI. ɿʘʱʠʱʝʥʥʦʩʪʴ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʦʮʝʥʝʥʘ ʧʦ ʙʫʨʦʚʳʤ ʩʢʚʘʞʠʥʘʤ (ʚʩʝʛʦ 980 ʩʢʚʘʞʠʥ). ʂʨʦʤʝ ʪʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʥ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ (ʣʘʥʜʰʘʬʪʥʘʷ ʢʘʨʪʘ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ, 1:500000, 

ʢʦʩʤʦʪʝʢʪʦʥʠʯʝʩʢʘʷ ʢʘʨʪʘ ɹʝʣʘʨʫʩʠ, 1:500000) ʠ ʠʥʪʝʨʥʝʪ-ʩʝʨʚʠʩʳ (Google Earth, 

OpenStreetMap). 

ɺʩʝ ʠʥʜʠʢʘʪʦʨʳ ʨʘʥʞʠʨʫʶʪʩʷ ʧʦ ʰʢʘʣʝ ʨʠʩʢʘ ʥʘ 4 ʢʘʪʝʛʦʨʠʠ (ʦʯʝʥʴ ʩʣʘʙʳʡ ʨʠʩʢ; 

ʩʣʘʙʳʡ ʨʠʩʢ; ʩʨʝʜʥʠʡ ʨʠʩʢ; ʚʳʩʦʢʠʡ ʨʠʩʢ) ʠ ʦʮʝʥʠʚʘʶʪʩʷ ʚ ʙʘʣʣʘʭ. ɼʣʷ ʢʘʞʜʦʡ ʛʨʫʧʧʳ 

(ʪʝʭʥʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʫʩʪʦʡʯʠʚʦʩʪʴ, ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʨʝʜʥʠʡ ʙʘʣʣ 

ʨʠʩʢʘ. ʀʥʪʝʛʨʘʣʴʥʘʷ ʦʮʝʥʢʘ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʩʦʩʪʦʷʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ 

ʩʨʝʜʥʠʡ ʙʘʣʣ ʧʦ 3 ʛʨʫʧʧʘʤ ʠʥʜʠʢʘʪʦʨʦʚ. ʇʨʝʜʣʘʛʘʝʪʩʷ 4 ʢʘʪʝʛʦʨʠʠ ʥʘʧʨʷʞʝʥʥʦʩʪʠ: 

ʥʦʨʤʘʣʴʥʘʷ, ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ, ʢʨʠʪʠʯʝʩʢʘʷ ʠ ʢʨʠʟʠʩʥʘʷ. 

ʈʘʩʩʤʦʪʨʠʤ ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʩʦʩʪʦʷʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʚ 

ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʣʘʥʜʰʘʬʪʘʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 
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ʫʜʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʪʝʨʨʠʪʦʨʠʡ ʩ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʦʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʳʜʝʣʘ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 0,1 ʜʦ 22,1% (ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 4,6%); ʧʦʢʘʟʘʪʝʣʴ ʨʘʩʧʘʭʘʥʥʦʩʪʠ ï ʦʪ 0,5 

ʜʦ 73,5% (ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ï 28,0%). ɺʝʣʠʯʠʥʘ ʫʜʝʣʴʥʦʡ ʧʣʦʱʘʜʠ ʩ ʦʧʘʩʥʳʤ ʟʘʛʨʷʟʥʝʥʠʝʤ 

ʠʟʤʝʥʷʝʪʩʷ ʦʪ 0 ʜʦ 100% ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʜʝʣʘ. ɺ ʮʝʣʦʤ ʚʳʜʝʣʳ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʨʠʩʢʘ ʦʪʩʫʪʩʪʚʫʶʪ. ʉʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʪʝʭʥʦʛʝʥʥʦʛʦ ʨʠʩʢʘ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ 12,0% 

ʪʝʨʨʠʪʦʨʠʠ, ʘ ʜʣʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ (69,7%) ʣʘʥʜʰʘʬʪʦʚ ʫʨʦʚʝʥʴ ʨʠʩʢʘ ʥʠʟʢʠʡ. 

ʆʮʝʥʢʘ ʟʘʱʠʱʝʥʥʦʩʪʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚʳʧʦʣʥʷʣʘʩʴ ʧʦ ɺ.ʄ. ɻʦʣʴʜʙʝʨʛʫ [3]. ɻʨʫʥʪʦʚʳʝ 

ʚʦʜʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ (91,1% ʧʣʦʱʘʜʠ) ʦʪʥʦʩʷʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ 

ʥʝʟʘʱʠʱʝʥʥʳʭ. ʊʦʣʴʢʦ ʥʘ 8,9% ʪʝʨʨʠʪʦʨʠʠ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʢʘʢ ʩʣʘʙʦ 

ʟʘʱʠʱʝʥʥʳʝ. ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʟʦʥʳ 

ʘʵʨʘʮʠʠ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʝʝ ʤʦʱʥʦʩʪʴʶ. ʅʘʧʦʨʥʳʝ ʚʦʜʳ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

(75,8% ʪʝʨʨʠʪʦʨʠʠ) ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʢʘʢ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʘʱʠʱʝʥʥʳʝ, ʘ ʪʦʣʴʢʦ 18,4% 

ʪʝʨʨʠʪʦʨʠʠ ï ʢʘʢ ʩʣʘʙʦ ʟʘʱʠʱʝʥʥʳʝ. 

ʆʮʝʥʢʘ ʨʝʣʴʝʬʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʛʝʦʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ï LSF 

(LS Factor ï ʦʮʝʥʠʚʘʝʪ ʨʠʩʢ ʚʦʜʥʦʡ ʵʨʦʟʠʠ) ʠ TWI (Topographic Wetness Index ï ʦʮʝʥʠʚʘʝʪ 

ʨʠʩʢ ʟʘʙʦʣʘʯʠʚʘʥʠʷ ʠ ʧʦʜʪʦʧʣʝʥʠʷ). ʇʨʠʥʷʪʦ ʜʦʧʫʱʝʥʠʝ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʟʥʘʯʝʥʠʡ TWI ʠ LSF 

ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʨʠʩʢ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʟʘʙʦʣʘʯʠʚʘʥʠʷ ʠ ʚʦʜʥʦʡ ʵʨʦʟʠʠ, 

ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʥʠʞʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʩʨʝʜʳ. ʇʦ ʠʥʜʝʢʩʫ TWI 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ (69,6% ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ), 

ʦʜʥʘʢʦ, 8,6% ʪʝʨʨʠʪʦʨʠʠ ʧʦʜʚʝʨʞʝʥʦ ʚʳʩʦʢʦʤʫ ʨʠʩʢʫ ʟʘʙʦʣʘʯʠʚʘʥʠʷ. ʇʦ ʠʥʜʝʢʩʫ LSF 

ʚʳʩʦʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠʤʝʝʪ 28,4% ʪʝʨʨʠʪʦʨʠʠ, ʚ 13,7% ï ʥʠʟʢʫʶ. ʀʥʜʠʢʘʪʦʨʦʤ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʷʚʣʷʝʪʩʷ ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ (ʝʛʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, 

ʢʦʪʦʨʫʶ ʦʮʝʥʠʚʘʶʪ ʧʦ NDVI [4]) ʠ ʩʪʨʫʢʪʫʨʘ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ [1]. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ 

ʫʚʝʣʠʯʝʥʠʝ NDVI ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʦʩʪʫ ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ. ʅʠʟʢʘʷ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʦ NDVI ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ 7,8% ʪʝʨʨʠʪʦʨʠʠ. ɼʣʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʣʘʥʜʰʘʬʪʦʚ 

ʚʝʣʠʯʠʥʘ NDVI ʭʘʨʘʢʪʝʨʥʘ ʚʳʩʦʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ. ɻʝʦʩʠʩʪʝʤʳ ʩ ʥʠʟʢʠʤ ʟʥʘʯʝʥʠʝʤ ʂʩ (<0,33) 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʥʘʨʫʰʝʥʥʳʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʙʘʣʘʥʩʦʤ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘ ʦʥʠ 

ʟʘʥʠʤʘʶʪ 8,9% ʧʣʦʱʘʜʠ. ʀʥʪʝʛʨʘʣʴʥʘʷ ʦʮʝʥʢʘ ʩ ʫʯʝʪʦʤ ʚʩʝʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʫʩʪʘʥʦʚʠʣʘ, ʯʪʦ ʣʘʥʜʰʘʬʪʳ ʨʝʛʠʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʨʝʜʥʝʡ (87,1%) ʠ ʥʠʟʢʦʡ (12,9%) 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ. ʅʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʤ ʤʝʩʪʦʤ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ 

ʣʘʥʜʰʘʬʪʦʚ ʨʝʛʠʦʥʘ ʷʚʣʷʝʪʩʷ ʢʨʘʡʥʝ ʥʠʟʢʘʷ ʟʘʱʠʱʝʥʥʦʩʪʴ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. 

ʆʮʝʥʢʘ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʠʩʢʘ: ʫʜʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʪʝʨʨʠʪʦʨʠʠ ʩ ʙʘʣʣʴʥʦʩʪʴʶ 6-7 ʙʘʣʣʦʚ 

ʩʦʩʪʘʚʣʷʝʪ 11,7%, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ (68,4%) ʦʪʥʦʩʠʪʩʷ ʢ ʟʦʥʝ 5-6 ʙʘʣʣʦʚ. ɼʣʷ ʨʝʛʠʦʥʘ 

ʭʘʨʘʢʪʝʨʥʦ ʧʨʦʷʚʣʝʥʠʷ ʪʘʢʠʭ ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʢʘʢ ʟʘʙʦʣʘʯʠʚʘʥʠʝ ʠ 

ʧʦʜʪʦʧʣʝʥʠʝ, ʚʝʪʨʦʚʘʷ ʵʨʦʟʠʷ, ʚʦʜʥʘʷ ʵʨʦʟʠʷ, ʩʫʬʬʦʟʠʷ, ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ. ɺʳʩʦʢʠʡ 

ʨʠʩʢ ʭʘʨʘʢʪʝʨʝʥ ʪʦʣʴʢʦ ʜʣʷ ʦʟʝʨʥʦ-ʙʦʣʦʪʥʦʛʦ ʣʘʥʜʰʘʬʪʘ, ʩʨʝʜʥʠʡ ʨʠʩʢ ï ʜʣʷ ʚʳʜʝʣʦʚ ʚʦʜʥʦ-

ʣʝʜʥʠʢʦʚʦʛʦ, ʘʣʣʶʚʠʘʣʴʥʦʛʦ ʪʝʨʨʘʩʠʨʦʚʘʥʥʦʛʦ ʠ ʧʦʡʤʝʥʥʦʛʦ ʣʘʥʜʰʘʬʪʦʚ. ɼʣʷ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʭʘʨʘʢʪʝʨʝʥ ʥʠʟʢʠʡ (62,4%) ʠ ʦʯʝʥʴ ʥʠʟʢʠʡ ʨʠʩʢ (17,8%) ʵʢʟʦʛʝʥʥʳʭ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʮʝʣʦʤ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʡ ʨʠʩʢ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʥʠʟʢʠʡ (73,5% 

ʧʣʦʱʘʜʠ) ʠ ʦʯʝʥʴ ʥʠʟʢʠʡ (24,6%). ʆʜʥʘʢʦ, ʠʤʝʶʪʩʷ ʚʳʜʝʣʳ ʣʘʥʜʰʘʬʪʦʚ, ʛʜʝ ʟʘʬʠʢʩʠʨʦʚʘʥʳ 

ʧʨʦʷʚʣʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ ʟʦʥʝ ʩʦʯʣʝʥʝʥʠʷ 

ʩʝʚʝʨʥʦʡ ʩʪʫʧʝʥʠ ʇʨʠʧʷʪʩʢʦʛʦ ʧʨʦʛʠʙʘ ʠ ʉʝʚʝʨʦ-ʇʨʠʧʷʪʩʢʦʛʦ ʧʣʝʯʘ. ʅʘʠʚʳʩʰʠʡ ʫʨʦʚʝʥʴ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʠʩʢʘ ʚ ʨʝʛʠʦʥʝ ï ʩʨʝʜʥʠʡ (2,0% ʪʝʨʨʠʪʦʨʠʠ). 

ʆʮʝʥʢʘ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʩʦʩʪʦʷʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʚ ʣʘʥʜʰʘʬʪʘʭ, ʫʯʠʪʳʚʘʶʱʘʷ 

ʢʘʢ ʧʨʠʨʦʜʥʳʝ, ʪʘʢ ʪʝʭʥʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ, ʧʦʢʘʟʘʣʘ, ʯʪʦ ʢʨʠʪʠʯʝʩʢʘʷ ʥʘʧʨʷʞʝʥʥʦʩʪʴ 

ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ 4 ʚʳʜʝʣʦʚ ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʤʦʨʝʥʥʦ-

ʟʘʥʜʨʦʚʳʤ, ʚʦʜʥʦ-ʣʝʜʥʠʢʦʚʳʤ, ʚʪʦʨʠʯʥʦ-ʤʦʨʝʥʥʳʤ ʠ ʭʦʣʤʠʩʪʦ-ʤʦʨʝʥʥʦ-ʵʨʦʟʠʦʥʥʳʤ ʨʦʜʘʤ 

ʠ ʟʘʥʠʤʘʶʱʠʭ 4,8% ʧʣʦʱʘʜʠ ʦʙʣʘʩʪʠ. ɺ ʵʪʠʭ ʣʘʥʜʰʘʬʪʘʭ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʪʝʭʥʦʛʝʥʥʦʡ 

ʥʘʛʨʫʟʢʠ ʧʨʦʠʟʦʡʜʝʪ ʜʝʛʨʘʜʘʮʠʠ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʘʢʪʠʚʠʟʘʮʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʠ ʦʧʘʩʥʳʭ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʂʨʠʪʠʯʝʩʢʘʷ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ 



 

49 

 

ʩʦʧʨʷʞʝʥʠʝʤ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʨʠʩʢʘ ʩ ʥʠʟʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʛʝʦʣʦʛʠʯʝʩʢʦʡ 

ʩʨʝʜʳ. ɺʢʣʘʜ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʠʩʢʘ ʚ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ɹʝʣʘʨʫʩʠ ʥʝ ʚʳʩʦʢ ʠ 

ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʘ 

ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʥʝ ʦʢʘʟʳʚʘʝʪ. ʆʜʥʘʢʦ, ʥʘ ʣʦʢʘʣʴʥʦʤ ʫʨʦʚʥʝ ʚ ʟʦʥʘʭ ʘʢʪʠʚʥʳʭ ʨʘʟʣʦʤʦʚ 

ʨʦʣʴ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʨʝʟʢʦ ʧʦʚʳʰʘʝʪʩʷ [5, 7]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʮʝʥʢʘ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʩʦʩʪʦʷʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʚ ʣʘʥʜʰʘʬʪʘʭ 

ʧʦ ʠʥʜʠʢʘʪʦʨʘʤ ʪʝʭʥʦʛʝʥʥʦʛʦ ʨʠʩʢʘ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʨʠʩʢʘ, ʧʦʢʘʟʘʣʘ, ʯʪʦ ʢʨʠʪʠʯʝʩʢʘʷ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ 4 ʚʳʜʝʣʦʚ ʧʨʠʨʦʜʥʦ-

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʤʦʨʝʥʥʦ-ʟʘʥʜʨʦʚʳʤ, ʚʦʜʥʦ-ʣʝʜʥʠʢʦʚʳʤ, 

ʚʪʦʨʠʯʥʦ-ʤʦʨʝʥʥʳʤ ʠ ʭʦʣʤʠʩʪʦ-ʤʦʨʝʥʥʦ-ʵʨʦʟʠʦʥʥʳʤ ʨʦʜʘʤ ʠ ʟʘʥʠʤʘʶʱʠʭ 4,8% ʧʣʦʱʘʜʠ 

ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ. ʅʘʠʙʦʣʝʝ ʧʨʦʙʣʝʤʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʠʟʫʯʘʝʤʳʭ 

ʣʘʥʜʰʘʬʪʦʚ ʷʚʣʷʶʪʩʷ: ʢʨʘʡʥʝ ʥʠʟʢʘʷ ʟʘʱʠʱʝʥʥʦʩʪʴ ʛʨʫʥʪʦʚʳʭ ʚʦʜ (ʧʨʘʢʪʠʯʝʩʢʠ 

ʧʦʚʩʝʤʝʩʪʥʦ); ʨʘʜʠʦʘʢʪʠʚʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ (44,5% ʧʣʦʱʘʜʠ); ʟʥʘʯʠʪʝʣʴʥʘʷ ʩʪʝʧʝʥʴ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʥʠʟʢʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʣʘʥʜʰʘʬʪʦʚ 

(8,9% ʧʣʦʱʘʜʠ); ʧʦʚʳʰʝʥʥʳʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʡ ʨʠʩʢ ʚ ʣʘʥʜʰʘʬʪʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʟʦʥʘʭ 

ʩʦʯʣʝʥʝʥʠʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ (2,0% ʧʣʦʱʘʜʠ). 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ɹʝʣʦʨʫʩʩʢʦʛʦ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ 

ʬʦʥʜʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʧʨʦʝʢʪ ˉ ʍ25ʋɿɹ-079). 
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Abstract. A geosystem approach to assessing the state of the geological environment is 

proposed. The objects of research are natural and anthropogenic landscapes. The purpose of the work 

is to assess the state of the geological environment using a set of indicators of technogenic impact, 

stability and modern geological processes. Criteria for assessing the stress of the geological 

environment are proposed. Technogenic risk, stability of the geological environment and geodynamic 

risk are assessed in natural and anthropogenic landscapes. Critical stress of the geological 

environment is established for 4,8% of the area of the study area. 
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ɸʥʥʦʪʘʮʠʷ: ʇʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ʖʞʥʦʛʦ ʂʨʳʤʘ ʧʨʦʪʠʚʦʨʝʯʠʚʳ 

ʠʟ-ʟʘ ʦʯʝʥʴ ʩʣʦʞʥʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʠʛʥʦʨʠʨʦʚʘʥʠʷ ʭʘʦʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ. ʅʘ ʦʩʥʦʚʘʥʠʠ 

ʤʥʦʛʦʣʝʪʥʠʭ ʣʠʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʧʝʨʚʳʝ ʧʨʠʚʦʜʠʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʦʧʠʩʘʥʠʝ 

ʩʪʨʦʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʇʦʜʛʦʨʥʦʛʦ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʤʝʣʘʥʞʘ, ʚʘʞʥʦʛʦ ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ 

ʧʦʥʠʤʘʥʠʷ ʛʝʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ ʂʨʳʤʘ. ɼʝʪʘʣʠʟʠʨʦʚʘʥʦ ʩʪʨʦʝʥʠʝ ʠ ʧʦʣʦʞʝʥʠʝ ʵʥʜʦʛʝʥʥʦʛʦ 

ʤʠʢʩʪʠʪʘ ʥʘʜʚʠʛʦʚʦʛʦ, ʧʦʣʠʤʠʢʪʦʚʦʛʦ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʦʛʦ ʪʠʧʘ. ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʝʛʦ 

ʚʳʭʦʜʘ 130 ʢʤ, ʚʠʜʠʤʘʷ ʰʠʨʠʥʘ ʚʳʭʦʜʘ 1-5 ʢʤ, ʪʦʣʱʠʥʘ ʟʦʥʳ 0,5-2 ʢʤ. ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ 

ʘʤʧʣʠʪʫʜʘ ʧʝʨʝʤʝʱʝʥʠʷ ʰʘʨʴʷʞʘ ʩʦʩʪʘʚʣʷʝʪ 15-20 ʢʤ. ɺʦʟʨʘʩʪ ʦʩʘʜʦʯʥʳʭ ʠ ʤʘʛʤʘʪʠʯʝʩʢʠʭ 

ʧʦʨʦʜ ʚ ʛʣʳʙʘʭ ʦʪ ʧʦʟʜʥʝʛʦ ʪʨʠʘʩʘ ʜʦ ʨʘʥʥʝʛʦ ʤʝʣʘ ʚʢʣʶʯʠʪʝʣʴʥʦ. ʇʦʜʛʦʨʥʳʡ ʤʝʣʘʥʞ 

ʦʧʨʝʜʝʣʷʝʪ ʘʥʦʤʘʣʴʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʦʧʘʩʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ (ʦʧʦʣʟʥʝʡ, ʧʨʦʩʘʜʦʢ 

ʛʨʫʥʪʘ, ʩʝʣʝʡ, ʦʙʚʘʣʦʚ, ʘʙʨʘʟʠʠ.), ʘ ʪʘʢʞʝ ʧʦʣʦʞʝʥʠʝ ʤʥʦʛʠʭ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʴʝʚʳʭ ʚʦʜ ʥʘ 

ʶʞʥʦʤ ʙʝʨʝʛʫ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʂʨʳʤ, ʛʝʦʣʦʛʠʷ, ʪʝʢʪʦʥʠʢʘ, ʛʝʦʜʠʥʘʤʠʢʘ, ʤʝʣʘʥʞʠ, ʦʣʠʩʪʦʩʪʨʦʤʳ, 

ʵʢʦʣʦʛʠʷ.  

 

ɺʚʝʜʝʥʠʝ. ʊʝʢʪʦʥʠʯʝʩʢʠʤ ʤʝʣʘʥʞʝʤ (ʜʘʣʝʝ ʤʝʣʘʥʞʝʤ) ʥʘʟʳʚʘʝʪʩʷ ʢʨʫʧʥʘʷ, 

ʨʝʛʠʦʥʘʣʴʥʘʷ ʣʠʥʝʡʥʘʷ ʚ ʧʣʘʥʝ ʵʥʜʦʛʝʥʥʘʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʘʷ ʟʦʥʘ ʙʨʝʢʯʠʨʦʚʘʥʥʳʭ ʧʦʨʦʜ ʚ 

ʩʤʝʩʪʠʪʝʣʝ ʚʳʩʦʢʦʘʤʧʣʠʪʫʜʥʦʛʦ ʥʘʜʚʠʛʘ (ʰʘʨʴʷʞʘ). ʄʠʢʩʪʠʪ ʩʦʩʪʦʠʪ ʠʟ ʭʘʦʪʠʯʝʩʢʠ 

ʧʝʨʝʜʨʦʙʣʝʥʥʳʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʷʛʢʠʭ ʧʦʨʦʜ (ʤʘʪʨʠʢʩʘ) ʠ ʨʘʟʥʦʚʝʣʠʢʠʭ ʦʙʣʦʤʢʦʚ ʠʟ ʧʨʦʯʥʳʭ 

ʧʦʨʦʜ (ʛʣʳʙ - ʢʣʘʩʪʦʣʠʪʦʚ), ʨʘʟʤʝʨʘʤʠ ʦʪ ʧʝʨʚʳʭ, ʜʦ ʤʥʦʛʠʭ ʩʦʪʝʥ ʤʝʪʨʦʚ.  

ɿʘ ʚʝʢʦʚʦʡ ʧʝʨʠʦʜ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ ʠ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʤʝʣʘʥʞʠ ʚ 

ʂʨʳʤʫ ʥʝ ʚʳʜʝʣʷʣʠʩʴ. ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʘʥʘʣʠʟ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ 

ʘʚʪʦʨʩʢʠʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ ʂʨʳʤʘ [1, 2, 3 ʠ ʤʥ. ʜʨ.]. ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʨʘʟ 

ʦʪʢʣʦʥʸʥʥʘʷ ʠ ʥʝ ʠʟʜʘʥʥʘʷ ʩ 2023 ʛʦʜʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʂʨʳʤʘ, ʚ ʢʦʪʦʨʦʡ 

ʥʘ ʤʝʩʪʝ ʇʦʜʛʦʨʥʦʛʦ ʤʝʣʘʥʞʘ ʥʘʨʠʩʦʚʘʥʳ ʩʪʨʫʢʪʫʨʥʦ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʝ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠ 

ʥʝʨʝʘʣʴʥʳʝ ʦʪʜʝʣʴʥʳʝ ʬʨʘʛʤʝʥʪʳ ʤʝʣʘʥʞʠʨʦʚʘʥʥʳʭ ʧʦʨʦʜ ʩ ʥʝʜʦʧʫʩʪʠʤʳʤʠ ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤʠ ʢʦʥʪʘʢʪʘʤʠ. ɸʚʪʦʨʳ ʠ ʨʝʜʘʢʪʦʨ ʵʪʦʡ ʢʘʨʪʳ - ʪʝ ʞʝ, ʯʪʦ ʠ ʚ 

2019 ʛʦʜʫ [2, 3], ʛʜʝ ʤʝʣʘʥʞʠ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʦʚʘʣʠ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʵʢʦʛʝʦʣʦʛʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ (ʬʫʥʢʮʠʠ) ʤʝʣʘʥʞʝʡ ʚ ʂʨʳʤʫ ʨʘʥʝʝ ʥʝ ʠʟʫʯʘʣʠʩʴ ʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ  ʚʧʝʨʚʳʝ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʚʳʜʝʣʝʥʠʷ ʇʦʜʛʦʨʥʦʛʦ ʤʝʣʘʥʞʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʥʘ ʛʦʨʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʩʧʦʣʦʞʝʥʳ ʢʨʫʧʥʳʝ ʧʦʩʝʣʢʠ ʩ ʧʣʦʪʥʦʡ ʟʘʩʪʨʦʡʢʦʡ, ʘ 

ʪʘʢʞʝ ʤʘʛʠʩʪʨʘʣʴʥʳʝ ʰʦʩʩʝʡʥʳʝ ʜʦʨʦʛʠ ʩ ʠʥʪʝʥʩʠʚʥʳʤ ʜʚʠʞʝʥʠʝʤ ʠ ʚʠʙʨʘʮʠʦʥʥʳʤ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʪʨʘʥʩʧʦʨʪʘ. ɺ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʪʝʭʥʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ, ʘ ʪʘʢʞʝ 9-10-ʙʘʣʴʥʦʡ 

ʧʨʠʨʦʜʥʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ, ʜʝʟʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʪʠʢʩʦʪʨʦʧʠʨʫʶʱʠʡʩʷ ʤʘʪʨʠʢʩ ʤʝʣʘʥʞʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʥʘʯʠʪʝʣʴʥʫʶ ʦʧʘʩʥʦʩʪʴ. ʂ ʘʥʦʤʘʣʴʥʦʤʫ ʧʨʦʷʚʣʝʥʠʶ ʦʧʘʩʥʳʭ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʤʠʢʩʪʠʪʘʭ  ʦʪʥʦʩʷʪʩʷ ʦʧʦʣʟʥʠ, ʩʝʣʠ, ʦʙʚʘʣʳ, ʘʙʨʘʟʠʷ ʠ ʜʨ.  

ʆʩʦʙʦ ʦʪʤʝʪʠʤ ʠʥʪʝʥʩʠʚʥʳʝ ʦʧʦʣʟʥʠ ʠ ʧʨʦʩʘʜʢʠ ʛʨʫʥʪʘ ʚʩʣʝʜʩʪʚʠʝ ʩʫʬʬʦʟʠʠ ʠ ʢʘʨʩʪʘ 

ʚ ʫʯʘʩʪʢʘʭ ʟʘʩʪʨʦʡʢʠ, ʘ ʪʘʢʞʝ ʥʘ ʫʯʘʩʪʢʘʭ ʠʟʤʝʥʝʥʠʷ ʧʨʠʨʦʜʥʦʛʦ ʛʦʨʥʦʛʦ ʨʝʣʴʝʬʘ ʚʜʦʣʴ ʜʦʨʦʛ 

ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʚʠʙʨʘʮʠʡ ʪʨʘʥʩʧʦʨʪʘ. ɺʳʜʝʣʝʥʠʝ ʠ ʦʢʦʥʪʫʨʠʚʘʥʠʝ ʤʝʣʘʥʞʘ ʧʦʟʚʦʣʷʝʪ 

ʧʨʘʚʠʣʴʥʦ ʨʘʩʩʯʠʪʳʚʘʪʴ ʧʨʠʨʘʱʝʥʠʝ ʩʝʡʩʤʠʯʝʩʢʦʡ ʙʘʣʴʥʦʩʪʠ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʚ ʧʦʣʦʩʝ ʝʛʦ 

ʨʘʟʚʠʪʠʷ ʠ ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʨʨʠʪʦʨʠʠ, ʫʤʝʥʴʰʘʷ ʨʠʩʢʠ ʦʪ ʦʧʘʩʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ. 

ɺʘʞʝʥ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʡ ʘʩʧʝʢʪ ʤʝʣʘʥʞʘ. ɻʣʠʥʠʩʪʳʡ ʤʘʪʨʠʢʩ ʠʟ ʧʝʨʝʜʨʦʙʣʝʥʥʳʭ 

ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʧʝʩʯʘʥʠʢʦʚ ʷʚʣʷʝʪʩʷ ʚʦʜʦʫʧʦʨʦʤ, ʘ ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚʳʰʝ ʘʣʣʦʭʪʦʥ ʩʣʦʞʝʥ 
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ʟʘʢʘʨʩʪʦʚʘʥʥʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ. ʇʦʵʪʦʤʫ ʢ ʟʦʥʝ ʦʙʚʦʜʥʝʥʥʦʛʦ ʢʦʥʪʘʢʪʘ ʧʨʠʫʨʦʯʝʥʳ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʪʦʯʥʠʢʠ, ʚʘʞʥʳʝ ʜʣʷ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʖʞʥʦʛʦ ʙʝʨʝʛʘ ʂʨʳʤʘ.  

ʇʦʜʛʦʨʥʳʡ ʤʝʣʘʥʞ ʙʳʣ ʚʳʜʝʣʝʥ ʥʘʤʠ 31 ʛʦʜ ʥʘʟʘʜ. ʆʥ ʦʧʠʩʘʥ ʚ ʨʘʟʥʳʭ ʫʯʘʩʪʢʘʭ 

ʖʞʥʦʛʦ ʂʨʳʤʘ [4, 5, 6] ʠ ʧʦʢʘʟʘʥ ʥʘ ʘʚʪʦʨʩʢʠʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪʘʭ [5, 7, 8,]. ʅʠʞʝ 

ʧʨʠʚʝʜʝʥʦ ʦʧʠʩʘʥʠʝ ʩʪʨʦʝʥʠʷ ʤʠʢʩʪʠʪʘ ʧʦ ʧʨʦʩʪʠʨʘʥʠʶ (ʩ ʶʛʦ-ʟʘʧʘʜʘ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ) ʚ 

ʯʝʪʳʨʝʭ ʫʩʣʦʚʥʦ ʚʳʜʝʣʝʥʥʳʭ ʨʘʡʦʥʘʭ.  

ʖʛʦ-ʟʘʧʘʜʥʳʡ ʨʘʡʦʥ ʚ ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʧʨʝʟʝʥʪʘʮʠʠ ʜʦʢʣʘʜʘ ʧʦʢʘʟʘʥ ʥʘ ʘʚʪʦʨʩʢʦʡ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʝ ʠ ʨʘʟʨʝʟʘʭ. ʋ ʤʳʩʘ ɸʡʷ ʟʦʥʘ ʥʘʜʚʠʛʘ ʚ ʢʨʦʚʣʝ ʤʝʣʘʥʞʘ ʦʪʣʠʯʥʦ ʦʙʥʘʞʝʥʘ 

ʚ ʙʝʨʝʛʦʚʦʤ ʦʙʨʳʚʝ. ʈʘʥʝʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʯʝʪʢʫʶ ʤʦʱʥʫʶ ʟʦʥʫ ʙʨʝʢʯʠʨʦʚʘʥʠʷ ʠʟʚʝʩʪʥʷʢʦʚ ʠ 

ʥʘ ʧʦʜʩʪʠʣʘʶʱʠʡ ʝʝ ʤʘʪʨʠʢʩ, ʵʪʦʪ ʪʝʢʪʦʥʠʯʝʩʢʠʡ ʢʦʥʪʘʢʪ ʩʯʠʪʘʣʩʷ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ. 

ʆʙʱʠʡ ʚʠʜ ʤʝʣʘʥʞʘ ʧʦʢʘʟʘʥ ʩ ʤʦʨʷ, ʘ ʜʝʪʘʣʠ ʝʛʦ ʩʪʨʦʝʥʠʷ - ʚ ʙʝʨʝʛʦʚʳʭ ʦʙʨʳʚʘʭ ʙʫʭʪʳ 

ʃʘʩʧʠʥʩʢʦʡ [7]. ʆʙʣʦʤʢʠ ʚ ʤʝʣʘʥʞʝ ʩʦʩʪʦʷʪ ʠʟ ʦʯʝʥʴ ʨʘʟʥʳʭ ʧʦʨʦʜ, ʩ ʜʦʢʘʟʘʥʥʦʡ ʬʘʫʥʦʡ ʊ3, 

J2, J3 ʠ ʂ1 ʚʦʟʨʘʩʪʘ [5]. ʇʦʵʪʦʤʫ ʚ ʤʠʢʩʪʠʪʝ ʚ ʪʝʯʝʥʠʝ ʙʦʣʝʝ 100 ʣʝʪ ʚʳʜʝʣʷʣʠʩʴ 

ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʝ ʠ ʧʨʦʪʠʚʦʨʝʯʠʚʳʝ ʩʪʨʘʪʦʥʳ, ʷʢʦʙʳ ʩʦʩʪʦʷʱʠʝ ʟʜʝʩʴ ʠʟ ʥʦʨʤʘʣʴʥʳʭ, 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʩʪʘʙʠʣʴʥʳʭ, ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ (ʘʡ-ʚʘʩʠʣʴʩʢʘʷ, ʤʝʣʘʩʩʢʘʷ, ʪʘʚʨʠʯʝʩʢʘʷ, 

ʵʩʢʠʦʨʜʠʥʩʢʘʷ ʠ ʜʨʫʛʠʝ ʩʚʠʪʳ) ʆʥʠ ʥʝ ʦʪʚʝʯʘʣʠ ʧʨʠʟʥʘʢʘʤ ʚʳʜʝʣʝʥʠʷ ʩʪʨʘʪʦʥʦʚ ʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʘʪʨʠʢʩ ʠ ʛʣʳʙʳ ʤʝʣʘʥʞʘ. ɺʦʩʪʦʯʥʝʝ ʥʘʜ ʃʘʩʧʠʥʩʢʦʡ ʙʫʭʪʦʡ ʚ ʢʨʦʚʣʝ 

ʤʠʢʩʪʠʪʘ ʨʘʟʚʠʪ ʦʙʨʳʚʠʩʪʳʡ ʨʝʣʴʝʬ ʩ ʙʨʝʢʯʠʨʦʚʘʥʥʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ ʥʘʜ ʧʨʦʪʠʚʦʦʙʚʘʣʴʥʦʡ 

ʛʘʣʝʨʝʝʡ ʪʨʘʩʩʳ ʠ ʦʧʘʩʥʳʝ ʦʧʦʣʟʥʠ ʧʦʣʦʪʥʘ ʰʦʩʩʝ.  

ɺ ʨʘʡʦʥʝ ʧʛʪ ʌʦʨʦʩ ʪʘʢʞʝ ʚʳʭʦʜʷʪ ʥʝ ʥʦʨʤʘʣʴʥʳʝ ʦʩʘʜʦʯʥʳʝ ʧʦʨʦʜʳ, ʘ ʤʘʪʨʠʢʩ 

ʤʝʣʘʥʞʘ ʩ ʛʣʳʙʘʤʠ ʠʟ ʧʝʩʯʘʥʠʢʦʚ, ʣʘʚ ʘʥʜʝʟʠʪʦʚ, ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʬʨʘʛʤʝʥʪʦʚ ʦʧʨʦʢʠʥʫʪʦʛʦ 

ʬʣʠʰʘ [5, 7]. ʅʘ ʥʠʭ ʥʘʜʚʠʥʫʪʘ ʧʣʘʩʪʠʥʘ ʚʝʨʭʥʝʶʨʩʢʠʭ ʠʟʚʝʩʪʥʷʢʦʚ, ʩʤʷʪʘʷ ʚ ʧʦʣʦʛʫʶ 

ʩʠʥʢʣʠʥʘʣʴ. ʇʦʜʛʦʨʥʳʡ ʤʝʣʘʥʞ ʦʧʨʝʜʝʣʠʣ ʟʜʝʩʴ ʘʥʦʤʘʣʴʥʦʝ ʧʨʦʷʚʣʝʥʠʝ ʦʧʦʣʟʥʝʡ.  

ɺʦʩʪʦʯʥʝʝ ʦʙʥʘʞʝʥʳ ʯʝʪʳʨʝ ʢʨʫʧʥʳʭ ʢʣʘʩʪʦʣʠʪʘ ʠʟ ʦʧʨʦʢʠʥʫʪʳʭ ʥʘ ʩʝʚʝʨ 

ʪʫʬʦʧʝʩʯʘʥʠʢʦʚ ʠ ʣʘʚ ʩʨʝʜʥʝʶʨʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. ʋ ʩʘʥʘʪʦʨʠʷ ʄʝʣʣʘʩ ʠʟ-ʧʦʜ ʤʝʣʘʥʞʘ 

ʦʙʥʘʞʘʝʪʩʷ ʪʘʚʨʠʯʝʩʢʠʡ ʬʣʠʰ, ʢʦʪʦʨʳʡ ʪʦʞʝ ʥʘʭʦʜʠʪʩʷ ʚ ʦʧʨʦʢʠʥʫʪʦʤ ʟʘʣʝʛʘʥʠʠ [7]. ɼʘʣʝʝ 

ʢ ʚʦʩʪʦʢʫ ʇʦʜʛʦʨʥʳʡ ʤʝʣʘʥʞ ʩʦʜʝʨʞʠʪ ʢʨʫʧʥʳʝ ʛʣʳʙʳ ʘʥʘʣʦʛʠʯʥʦʛʦ ʩʦʩʪʘʚʘ. ʇʦʜ ʥʠʤ 

ʧʨʦʜʦʣʞʘʝʪʩʷ ʟʦʥʘ ʠʟ ʬʣʠʰʘ ʩ ʥʘʜʚʠʛʘʤʠ ʠ ʣʝʞʘʯʠʤʠ ʩʢʣʘʜʢʘʤʠ, ʢʦʪʦʨʘʷ ʧʦʜʩʪʠʣʘʝʪʩʷ 

ʚʳʭʦʜʷʱʠʤ ʠʟ-ʧʦʜ ʫʨʦʚʥʷ ʤʦʨʷ ʢʦʤʧʣʝʢʩʦʤ ʖʞʥʦʙʝʨʝʞʥʦʛʦ  ʤʝʣʘʥʞʘ [9]. 

ʋ ʩʝʣ ʆʧʦʣʟʥʝʚʦʝ - ʂʘʮʠʚʝʣʠ ʚ ʇʦʜʛʦʨʥʦʤ ʤʝʣʘʥʞʝ ʨʘʟʚʠʪʦ ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ 

ʘʢʪʠʚʥʳʭ ʦʧʦʣʟʥʝʡ ʠ ʨʝʜʢʠʝ ʢʣʘʩʪʦʣʠʪʳ ʠʟ ʘʥʜʝʟʠʪʦʚ. ʅʠʞʝ ʧʦʣʦʩʦʡ ʟʘʣʝʛʘʝʪ ʦʯʝʥʴ ʩʣʦʞʥʦ 

ʩʤʷʪʳʡ ʬʣʠʰ ʪʘʚʨʠʯʝʩʢʦʡ ʬʦʨʤʘʮʠʠ. ʇʦʜ ʧʛʪ. ɸʣʫʧʢʘ ʚ ʥʸʤ ʥʘʤʠ ʚʳʷʚʣʝʥʦ ʣʝʞʘʯʝʝ ʢʨʳʣʦ 

ʢʨʫʧʥʦʡ ʰʘʨʴʷʞʥʦʡ ʘʥʪʠʢʣʠʥʘʣʠ [7]. ɺʩʝ ʵʪʠ ʧʦʨʦʜʥʳʝ ʢʦʤʧʣʝʢʩʳ ʯʘʩʪʠʯʥʦ ʧʝʨʝʢʨʳʪʳ 

ʤʘʪʨʠʢʩʦʤ ʠ ʩʧʦʣʟʘʶʱʠʤʠ ʦʣʠʩʪʦʣʠʪʘʤʠ ʠʟ ʠʟʚʝʩʪʥʷʢʦʚ ʄʘʩʩʘʥʜʨʦʚʩʢʦʡ ʦʣʠʩʪʦʩʪʨʦʤʳ [5].  

ɻʦʨʘ ɸʡ-ʇʝʪʨʠ ʠʟ J3 ʠʟʚʝʩʪʥʷʢʦʚ ʩʣʘʛʘʝʪ ʧʦʣʦʛʫʶ ʘʥʪʠʢʣʠʥʘʣʴ. ʅʠʞʝ ʟʘʣʝʛʘʝʪ ʧʣʦʭʦ 

ʦʙʥʘʞʝʥʥʳʡ ʇʦʜʛʦʨʥʳʡ ʤʝʣʘʥʞ ʧʦ ʧʦʨʦʜʘʤ T3-J2 ʚʦʟʨʘʩʪʘ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ  ʤʠʢʩʪʠʪʘ (ʚ 

ʦʚʨʘʛʝ ʍʦʣʦʜʥʘʷ ɹʘʣʢʘ) ʥʘʤʠ ʚʳʷʚʣʝʥʳ ʧʣʘʩʪʠʯʥʳʝ ʛʣʠʥʳ ʩ ʬʘʫʥʦʡ ʂ1 ʚʦʟʨʘʩʪʘ [5]. 

ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʤʝʣʘʥʞʘ ʟʜʝʩʴ ʧʝʨʝʢʨʳʪʘ ʩʧʦʣʟʰʠʤ ʢ ʶʛʫ  ʥʘ 3 ʢʤ ʢʨʫʧʥʳʤ ʤʘʩʩʠʚʦʤ 

ʄʦʛʘʙʠ, ʤʝʣʢʠʤʠ ʦʣʠʩʪʦʣʠʪʘʤʠ ʠ ʤʘʪʨʠʢʩʦʤ ʄʘʩʩʘʥʜʨʦʚʩʢʦʡ ʦʣʠʩʪʦʩʪʨʦʤʳ. 

ɺ ʗʣʪʠʥʩʢʦ-ɸʣʫʰʪʠʥʩʢʦʤ ʨʘʡʦʥʝ ʧʦʣʦʩʘ ʚʳʭʦʜʘ ʤʝʣʘʥʞʘ ʚ ʧʣʘʥʝ ʚʝʩʴʤʘ ʠʟʚʠʣʠʩʪʘʷ. 

ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʧʦʣʦʛʠʤ ʥʘʢʣʦʥʦʤ ʩʤʝʩʪʠʪʝʣʷ ʰʘʨʴʷʞʘ, ʘ ʪʘʢʞʝ ʩ ʛʦʨʥʳʤ ʨʝʣʴʝʬʦʤ, 

ʦʩʣʦʞʥʝʥʥʳʤ ʢʨʫʧʥʳʤʠ ʦʧʦʣʟʰʠʤʠ ʚ ʤʦʨʝ ʤʘʩʩʠʚʘʤʠ ʠʟʚʝʩʪʥʷʢʦʚ, ʬʦʨʤʠʨʫʶʱʠʤʠ 

ʗʣʪʠʥʩʢʠʡ, ɻʫʨʟʫʬʩʢʠʡ ʠ ɸʣʫʰʪʠʥʩʢʠʡ. ʘʤʬʠʪʝʘʪʨʳ. ʉʝʚʝʨʦ-ʚʦʩʪʦʯʥʝʝ ʗʣʪ r ʚ 

ʧʝʨʝʢʨʳʚʘʶʱʝʤ ʤʝʣʘʥʞ ʢʦʤʧʣʝʢʩʝ ʠ ʚ ʦʙʣʦʤʢʘʭ ʧʦʷʚʣʷʶʪʩʷ ʪʝʨʨʠʛʝʥʥʳʝ ʧʦʨʦʜʳ ʩʨʝʜʥʝʡ 

ʶʨʳ. ɺ ʩʘʤʦʤ ʤʝʣʘʥʞʝ ʣʦʢʘʣʴʥʦ ʚʳʷʚʣʝʥ ʬʨʘʛʤʝʥʪ ʩ ʥʠʞʥʝʤʝʣʦʚʳʤʠ ʛʣʠʥʘʤʠ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʤʠ ʦ ʢʘʡʥʦʟʦʡʩʢʦʤ ʚʦʟʨʘʩʪʝ ʩʤʝʱʝʥʠʡ. ʉʚʝʨʭʫ ʩʧʦʣʟʣʘ ʠ ʩʧʦʣʟʘʝʪ 

ʄʘʩʩʘʥʜʨʦʚʩʢʘʷ ʦʣʠʩʪʦʩʪʨʦʤʘ [4, 5, 6], ʢʦʪʦʨʘʷ ʨʘʥʝʝ ʠ ʥʳʥʝ ʥʝʢʦʨʨʝʢʪʥʦ ʩʯʠʪʘʝʪʩʷ 

ʩʪʨʘʪʦʪʠʧʦʤ ʤʘʩʩʘʥʜʨʦʚʩʢʦʡ çʩʚʠʪʳè [1, 2, 3]. 

ʅʘʜ ʧʛʪ ɻʫʨʟʫʬ ʤʝʣʘʥʞ ʧʝʨʝʢʨʳʪ ʧʝʩʯʘʥʠʢʘʤʠ ʠ ʘʣʝʚʨʦʣʠʪʘʤʠ J2. ʉʝʚʝʨʦ-ʚʦʩʪʦʯʥʝʝ 

ʥʘʜ ʧʦʩ. ʄʘʣʳʡ ʤʘʷʢ, ʚ ʥʸʤ ʧʨʠʩʫʪʩʪʚʫʶʪ ʢʣʘʩʪʦʣʠʪʳ ʠʟ ʧʝʩʯʘʥʠʢʦʚ ʠ ʧʣʘʛʠʦʛʨʘʥʠʪʦʚ (ʚ 

ʢʘʨʴʝʨʝ ʐʘʨʭʘ). ʉʝʚʝʨʥʝʝ ʚ ʤʝʣʘʥʞʝ ʠʟʚʝʩʪʥʳ ʢʨʫʧʥʳʝ ʠ ʤʝʣʢʠʝ ʛʣʳʙʳ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʜ 

(ʋʨʘʛʘ, ʏʘʤʥʳ-ɹʫʨʫʥ, ʉʝʨʘʫʩ ʠ ʜʨ.). ɼʘʣʝʝ ʤʠʢʩʪʠʪ ʧʨʠʤʝʨʥʦ ʥʘ ʦʜʥʦʤ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʦʤ 



 

52 

 

ʫʨʦʚʥʝ ʦʛʠʙʘʝʪ ɸʣʫʰʪʠʥʩʢʠʡ ʘʤʬʠʪʝʘʪʨ. ɺʳʰʝ ʠ ʥʠʞʝ ʚʦ ʬʣʠʰʝ ʥʘʤʠ ʚʳʷʚʣʝʥʳ ʥʘʜʚʠʛʠ ʠ 

ʩʣʦʞʥʳʝ ʩʢʣʘʜʢʠ. ʅʘʧʨʠʤʝʨ, ʧʦʜ ɸʥʛʘʨʩʢʠʤ ʧʝʨʝʚʘʣʦʤ ʚʜʦʣʴ ʜʦʨʦʛʠ ʇʦʜʛʦʨʥʳʡ ʤʝʣʘʥʞ 

ʧʝʨʝʢʨʳʪ ʠ ʧʦʜʩʪʠʣʘʝʪʩʷ ʪʘʚʨʠʯʝʩʢʠʤ ʬʣʠʰʝʤ, ʩʤʷʪʳʤ ʚ ʣʝʞʘʯʠʝ ʧʨʠʥʘʜʚʠʛʦʚʳʝ ʩʢʣʘʜʢʠ [5, 

7, 8]. ʇʦʩʪʦʷʥʥʦʝ ʦʧʦʣʟʘʥʠʝ ʧʦʣʦʪʥʘ ʰʦʩʩʝ ʚ ʵʪʦʡ ʟʦʥʝ ʤʠʢʩʪʠʪʘ ʩʚʷʟʘʥʦ ʩ ʝʛʦ ʩʦʚʨʝʤʝʥʥʦʡ 

ʢʨʠʧʦʚʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. 

ɼʝʤʝʨʜʞʠ-ʂʘʨʘʙʠʡʩʢʠʡ ʨʘʡʦʥ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʧʨʝʟʝʥʪʘʮʠʠ ʜʦʢʣʘʜʘ ʥʘ ʘʚʪʦʨʩʢʦʡ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʝ ʠ ʪʨʝʭ ʨʘʟʨʝʟʘʭ. ʇʦʜ ʛ. ʖʞʥʘʷ ɼʝʤʝʨʜʞʠ J3 ʢʦʥʛʣʦʤʝʨʘʪʳ ʪʝʢʪʦʥʠʯʝʩʢʠ 

ʧʝʨʝʢʨʳʚʘʶʪ ʧʦʣʦʛʫʶ ʟʦʥʫ ʤʝʣʘʥʞʘ ʧʦ ʪʘʚʨʠʯʝʩʢʦʤʫ ʬʣʠʰʫ. ɺ ʜʚʫʭ ʫʯʘʩʪʢʘʭ ʤʘʪʨʠʢʩʘ ʟʜʝʩʴ 

ʚʳʷʚʣʝʥʳ ʧʣʘʩʪʠʯʥʳʝ ʂ1 ʛʣʠʥʳ. ʇʦʜ ʤʝʣʘʥʞʝʤ ʬʣʠʰ ʩʦʨʚʘʥ ʥʘʜʚʠʛʘʤʠ ʠ ʩʤʷʪ ʚ ʰʘʨʴʷʞʥʳʝ 

ʩʢʣʘʜʢʠ, ʟʘʧʨʦʢʠʥʫʪʳʝ ʥʘ ʶʛʦ-ʚʦʩʪʦʢ. ɼʘʣʝʝ ʜʦ ʩ. ɻʝʥʝʨʘʣʴʩʢʦʛʦ ʩʪʨʦʝʥʠʝ ʤʠʢʩʪʠʪʘ 

ʘʥʘʣʦʛʠʯʥʦʝ. ʆʪʤʝʪʠʤ ʦʧʘʩʥʦʩʪʴ ʠʛʥʦʨʠʨʦʚʘʥʠʷ ʧʦʣʦʞʝʥʠʷ ʟʦʥ ʦʧʝʨʷʶʱʠʭ ʤʝʣʘʥʞʝʡ ʧʨʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘ ʨ. ʋʣʫ-ʋʟʝʥʴ. ɺ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ ʠ 

ʘʢʪʠʚʥʦʩʪʠ ʥʘʜʚʠʛʦʚ ʵʪʦ ʥʝʜʦʧʫʩʪʠʤʦ [5, ʨʠʩ. 5.6.3.].  

ʇʦʜ ʂʘʨʘʙʠ-ʗʡʣʦʡ ʚʜʦʣʴ ʧʨʦʩʪʠʨʘʥʠʷ ʤʝʣʘʥʞʘ ʟʘʣʝʛʘʥʠʝ ʚʥʝʰʥʝ (ʩ ʶʛʘ) ʚʳʛʣʷʜʠʪ ʢʘʢ 

ʦʯʝʥʴ ʧʦʣʦʛʦʝ. ʆʜʥʘʢʦ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʚ ʢʨʝʩʪ ʧʨʦʩʪʠʨʘʥʠʷ ʩ ʟʘʧʘʜʘ, ʚ ʢʨʦʚʣʝ ʤʠʢʩʪʠʪʘ 

ʥʘʤʠ ʚʳʷʚʣʝʥʳ ʥʘʜʚʠʛʦʚʳʝ ʜʫʧʣʝʢʩʳ ʠʟ ʛʣʠʥ, ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʢʦʥʛʣʦʤʝʨʘʪʦʚ J3-K1 ʚʦʟʨʘʩʪʘ. 

ʅʠʞʝ ʨʘʩʧʦʣʦʞʝʥ ʭʘʦʪʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʩ ʢʣʘʩʪʦʣʠʪʘʤʠ ʠʟ T3-J2 ʧʝʩʯʘʥʠʢʦʚ.  

ɺ ʚʝʨʭʦʚʴʷʭ ʨ. ʋʩʢʫʪ ʥʘʜ ʤʝʣʘʥʞʝʤ ʦʙʥʘʞʸʥ ʪʘʚʨʠʯʝʩʢʠʡ ʬʣʠʰ, ʩʤʷʪʳʡ ʚ ʩʪʨʫʢʪʫʨʫ 

ʧʦʧ-ʘʧ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʬʨʦʥʪʘʣʴʥʳʭ ʯʘʩʪʝʡ ʰʘʨʴʷʞʝʡ. ʉʝʚʝʨʥʝʝ ʧʦʧ-ʘʧ ʧʝʨʝʢʨʳʪʘ 

ʜʫʧʣʝʢʩʘʤʠ ʠʟ J3 ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʠ ʠʟʚʝʩʪʥʷʢʦʚ. ɺ ʧʦʣʦʩʝ ʚʳʭʦʜʘ ʤʠʢʩʪʠʪʘ ʨʘʟʚʠʪʳ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʧʦʣʟʥʠ. ʅʠʞʝ ʟʘʣʝʛʘʝʪ ʬʣʠʰ, ʜʠʩʣʦʮʠʨʦʚʘʥʥʳʡ ʚ ʟʘʧʨʦʢʠʥʫʪʳʝ ʥʘ ʶʛ 

ʩʢʣʘʜʢʠ ʩ ʟʦʥʘʤʠ ʧʨʠʥʘʜʚʠʛʦʚʳʭ ʙʨʝʢʯʠʡ. 

ɺʦʩʪʦʯʥʳʡ ʨʘʡʦʥ ʟʦʥʳ ʚʳʭʦʜʘ ʇʦʜʛʦʨʥʦʛʦ ʤʝʣʘʥʞʘ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʜʦʢʣʘʜʝ ʥʘ ʢʘʨʪʝ ʠ 

ʨʘʟʨʝʟʘʭ. ʋ ʩ. ɿʝʣʝʥʦʛʦʨʴʝ (ʋʩʢʫʪ), ʚ ʫʨ. ʇʘʥʘʛʠʷ ʥʘʜ ʤʝʣʘʥʞʝʤ ʦʙʥʘʞʝʥʳ ʚʝʣʠʢʦʣʝʧʥʳʝ 

ʢʨʫʧʥʳʝ ʧʨʠʥʘʜʚʠʛʦʚʳʝ ʩʢʣʘʜʢʠ ʠʟ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʠ ʠʟʚʝʩʪʥʷʢʦʚ J3 ʚʦʟʨʘʩʪʘ, ʢʦʪʦʨʳʝ 

ʥʘʜʚʠʥʫʪʳ ʥʘ ʬʣʠʰ [5, 7]. ʄʠʢʩʪʠʪ ʩʦʩʪʦʠʪ ʠʟ ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʪʸʨʪʦʛʦ ʬʣʠʰʘ ʩ ʫʜʣʠʥʸʥʥʳʤʠ 

ʠ ʠʟʦʤʝʪʨʠʯʥʳʤʠ ʛʣʳʙʘʤʠ ʧʝʩʯʘʥʠʢʦʚ.  

ʉʝʚʝʨʥʝʝ ʩʝʣʘ ɺʦʨʦʥ ʤʝʣʘʥʞ ʧʝʨʝʢʨʳʪ ʯʝʰʫʷʤʠ ʠʟ J3 ʢʦʥʛʣʦʤʝʨʘʪʦʚ c ʧʦʜʩʪʠʣʘʶʱʝʡ 

ʫʟʢʦʡ ʟʦʥʦʡ ʧʝʨʝʪʸʨʪʳʭ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʥʠʞʥʝʤʝʣʦʚʳʭ ʛʣʠʥ. ɺ ʩʘʤʦʤ ʤʠʢʩʪʠʪʝ ʚʳʷʚʣʝʥʦ 

ʦʙʠʣʠʝ ʥʝʙʦʣʴʰʠʭ ʛʣʳʙ ʧʝʩʯʘʥʠʢʦʚ, ʢʦʥʛʣʦʤʝʨʘʪʦʚ, ʦʙʨʳʚʢʦʚ ʬʣʠʰʘ ʚ ʦʧʨʦʢʠʥʫʪʦʤ 

ʟʘʣʝʛʘʥʠʠ, ʘ ʪʘʢʞʝ ʘʥʦʤʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʦʧʦʣʟʥʝʡ. ʅʠʞʝ, ʚ ʩʦʭʨʘʥʠʚʰʠʤʩʷ ʦʪ ʜʝʟʠʥʪʝʛʨʘʮʠʠ 

ʪʘʚʨʠʯʝʩʢʦʤ ʬʣʠʰʝ, ʧʨʠ ʜʝʪʘʣʴʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʘʤʠ ʦʙʦʩʥʦʚʘʥʘ 

ʫʥʠʢʘʣʴʥʘʷ ʧʦ ʩʣʦʞʥʦʩʪʠ ʣʝʞʘʯʘʷ ʰʘʨʴʷʞʥʘʷ ʩʢʣʘʜʢʘ [5, 7].  

ʉʝʚʝʨʥʝʝ ʛʦʨʦʜʘ ʉʫʜʘʢ ʧʨʠ ʧʦʣʦʛʦʤ ʭʦʣʤʠʩʪʦʤ ʨʝʣʴʝʬʝ ʧʦʣʦʩʘ ʚʳʭʦʜʘ ʇʦʜʛʦʨʥʦʛʦ 

ʤʝʣʘʥʞʘ ʨʘʩʰʠʨʷʝʪʩʷ ʜʦ 5 ʢʤ. ɺʦʩʪʦʯʥʝʝ ʦʥʘ ʫʪʦʥʯʘʝʪʩʷ ʠ ʧʝʨʝʢʨʳʪʘ ʚ ʩʪʨʫʢʪʫʨʝ ʧʦʧ-ʘʧ, ʠʟ 

ʤʦʱʥʳʭ ʞʝʩʪʢʠʭ J3 ʢʦʥʛʣʦʤʝʨʘʪʦʚ. ʇʘʣʠʥʩʧʘʩʪʠʯʝʩʢʘʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʵʪʦʡ ʩʪʨʫʢʪʫʨʳ 

ʧʦʟʚʦʣʠʣʘ ʦʮʝʥʠʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʘʤʧʣʠʪʫʜʫ ʇʦʜʛʦʨʥʦʛʦ ʰʘʨʴʷʞʘ ʚ 15-20 ʢʤ [5].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʇʦʜʛʦʨʥʳʡ ʤʝʣʘʥʞ ʧʨʦʩʣʝʞʝʥ ʚ ʚʠʜʝ ʠʟʚʠʣʠʩʪʦʡ ʚ ʧʣʘʥʝ ʧʦʣʦʩʳ 

ʰʠʨʠʥʦʡ ʚ 1ï5 ʢʤ ʚʜʦʣʴ ʚʩʝʛʦ ɻʦʨʥʦʛʦ ʂʨʳʤʘ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʙʦʣʝʝ 130 ʢʤ. ʊʦʣʱʠʥʘ 

ʭʘʦʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʪ 0,5 ʜʦ 2 ʢʤ. ʂʨʦʚʣʷ ʤʠʢʩʪʠʪʘ ʟʘʧʘʜʥʝʝ ʤʳʩʘ ɸʡʷ ʨʘʩʧʦʣʦʞʝʥʘ ʥʠʞʝ 

ʫʨʦʚʥʷ ʏʝʨʥʦʛʦ ʤʦʨʷ, ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʝʝ, ʜʦ ʗʣʪʠʥʩʢʦʛʦ ʨʘʡʦʥʘ, ʦʥʘ ʧʦʩʪʝʧʝʥʥʦ ʚʦʟʜʳʤʘʝʪʩʷ 

ʜʦ 800-900 ʤ ʠ ʥʘ ʚʦʩʪʦʢʝ ʩʝʚʝʨʥʝʝ ʉʫʜʘʢʘ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʚʳʩʦʪʝ ʦʢʦʣʦ 500 ʤ.  

ʄʠʢʩʪʠʪ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥ ʚ ʨʝʣʴʝʬʝ, ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʦʜ ʦʙʨʳʚʘʤʠ ʚʝʨʭʥʝʶʨʩʢʠʭ 

ʠʟʚʝʩʪʥʷʢʦʚ ɻʣʘʚʥʦʡ ʛʨʷʜʳ ʂʨʳʤʩʢʠʭ ʛʦʨ ʠ ʩʦʚʨʝʤʝʥʥʦ ʘʢʪʠʚʝʥ. ʅʠʞʝ ʠʟʚʝʩʪʥʷʢʦʚ 

ʧʦʚʩʝʤʝʩʪʥʦ ʨʘʩʧʦʣʦʞʝʥ ʭʘʦʪʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ, ʚ ʢʦʪʦʨʦʤ ʦʪʩʫʪʩʪʚʫʶʪ ʚʳʜʝʣʷʝʤʳʝ ʨʘʥʝʝ, 

ʩʢʣʘʜʢʠ, ʨʘʟʣʦʤʳ ʠ ʙʣʦʢʠ, ʘ ʪʘʢʞʝ ʧʨʦʪʠʚʦʨʝʯʠʚʳʝ çʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʩʚʠʪʳè. 

ʂʣʘʩʪʦʣʠʪʳ ʨʘʩʧʦʣʦʞʝʥʳ ʭʘʦʪʠʯʝʩʢʠ ʠ ʠʤʝʶʪ ʨʘʟʤʝʨʳ ʦʪ ʜʝʮʠʤʝʪʨʦʚ ʜʦ ʩʦʪʝʥ ʤʝʪʨʦʚ. 

ʆʥʠ ʩʣʦʞʝʥʳ ʧʝʩʯʘʥʠʢʘʤʠ ʠ ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ, ʨʝʞʝ ʠʟʚʝʩʪʥʷʢʘʤʠ, ʜʘʪʠʨʫʝʤʳʤʠ ʦʪ ʧʦʟʜʥʝʛʦ 

ʪʨʠʘʩʘ ʜʦ ʧʦʟʜʥʝʡ ʶʨʳ. ɺ ʗʣʪʠʥʩʢʦ-ɸʣʫʰʪʠʥʩʢʦʤ ʨʘʡʦʥʝ ʚ ʤʝʣʘʥʞʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʢʨʫʧʥʳʝ 

ʢʣʘʩʪʦʣʠʪʳ ʠʥʪʨʫʟʠʚʥʳʭ ʧʦʨʦʜ, ʨʘʟʤʝʨʘʤʠ ʜʦ 2 ʢʤ. ʄʘʪʨʠʢʩ ʧʨʝʜʩʪʘʚʣʝʥ ʧʦʣʥʦʩʪʴʶ 

ʧʝʨʝʪʝʨʪʳʤʠ ʧʦʨʦʜʘʤʠ ʧʦ ʬʣʠʰʫ ʪʘʚʨʠʯʝʩʢʦʡ ʬʦʨʤʘʮʠʠ ʠ ʪʝʨʨʠʛʝʥʥʳʤ ʪʦʣʱʘʤ ʩʨʝʜʥʝʡ 

ʶʨʳ. ɺ ʦʩʥʦʚʘʥʠʠ ʩʢʘʣʳ ʃʘʩʧʠ, ʘ ʪʘʢʞʝ ʛʦʨ ɸʡ-ʇʝʪʨʠ, ɼʝʤʝʨʜʞʠ ʠ ʜʨ., ʧʦʜ ʚʝʨʭʥʝʶʨʩʢʠʤʠ 
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ʧʦʨʦʜʘʤʠ ʚ ʤʝʣʘʥʞʠʨʦʚʘʥʥʦʤ ʢʦʤʧʣʝʢʩʝ ʤʝʩʪʘʤʠ ʦʙʥʘʨʫʞʝʥʳ ʬʨʘʛʤʝʥʪʳ ʧʣʘʩʪʠʯʥʳʭ ʛʣʠʥ ʩ 

ʤʠʢʨʦʬʘʫʥʦʡ ʥʠʞʥʝʛʦ ʤʝʣʘ [5]. 

ɺ ʧʣʘʥʝ ʚʳʭʦʜ ʤʠʢʩʪʠʪʘ ʠʤʝʝʪ ʠʟʚʠʣʠʩʪʫʶ ʬʦʨʤʫ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʨʘʩʯʣʝʥʝʥʥʳʤ 

ʛʦʨʥʳʤ ʨʝʣʴʝʬʦʤ ʠ ʧʦʣʦʛʠʤ ʥʘʢʣʦʥʦʤ ʥʘ ʩʝʚʝʨ ʟʦʥʳ ʤʝʣʘʥʞʘ. ɺʜʦʣʴ ʚʩʝʡ ʧʦʣʦʩʳ ʚʳʭʦʜʘ 

ʦʪʤʝʯʘʝʪʩʷ ʘʥʦʤʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʦʧʦʣʟʥʝʡ, ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʜʣʝʥʥʳʭ ʵʥʜʦʛʝʥʥʳʭ ʩʤʝʱʝʥʠʡ, ʘ 

ʪʘʢʞʝ ʥʘʣʠʯʠʝ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʚʪʦʨʠʯʥʳʭ ʤʠʥʝʨʘʣʦʚ: ʢʚʘʨʮʘ, ʭʣʦʨʠʪʘ, ʘʣʫʰʪʠʪʘ, 

ʢʘʣʴʮʠʪʘ ʠ ʜʨ. ɺʩʝ ʵʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʵʥʜʦʛʝʥʥʦʤ ʥʝʦʛʝʥ-ʯʝʪʚʝʨʪʠʯʥʦʤ ʚʦʟʨʘʩʪʝ ʤʝʣʘʥʞʘ 

ʠ ʝʛʦ ʘʢʪʠʚʥʦʩʪʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. 

ʉʪʨʫʢʪʫʨʳ, ʧʦʜʩʪʠʣʘʶʱʠʝ ʤʝʣʘʥʞ, ʩʣʦʞʝʥʳ ʬʣʠʰʝʤ ʪʘʚʨʠʯʝʩʢʦʡ ʬʦʨʤʘʮʠʠ ʠ ʠʤʝʶʪ 

ʦʯʝʥʴ ʩʣʦʞʥʦʝ ʩʪʨʦʝʥʠʝ. ɿʜʝʩʴ ʚʳʜʝʣʝʥʳ ʠʟʦʢʣʠʥʘʣʴʥʳʝ, ʣʝʞʘʯʠʝ ʜʦ ʥʳʨʷʶʱʠʭ ʠ ʜʚʘʞʜʳ 

ʦʧʨʦʢʠʥʫʪʳʭ ʩʢʣʘʜʢʠ ʶʞʥʦʡ ʚʝʨʛʝʥʪʥʦʩʪʠ. ʆʥʠ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʥʘʜʚʠʛʘʤʠ, ʚ ʢʦʪʦʨʳʭ 

ʨʘʟʚʠʪʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʥʝʙʦʣʴʰʠʝ ʟʦʥʳ ʙʨʝʢʯʠʨʦʚʘʥʠʷ ʧʦʨʦʜ. 

ɺʳʜʝʣʝʥʠʝ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʘʢʪʠʚʥʦʛʦ ʥʘʜʚʠʛʦʚʦʛʦ ʇʦʜʛʦʨʥʦʛʦ ʤʝʣʘʥʞʘ ʧʦʟʚʦʣʷʝʪ ʧʦ-

ʥʦʚʦʤʫ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʤʥʦʛʠʝ ʚʦʧʨʦʩʳ ʵʢʦʣʦʛʠʠ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʦʧʘʩʥʳʝ 

ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ. ɺ ʩʦʚʨʝʤʝʥʥʦ ʘʢʪʠʚʥʦʤ ʤʝʣʘʥʞʝ ʠ ʧʝʨʝʢʨʳʚʘʶʱʝʡ ʝʛʦ 

ʄʘʩʩʘʥʜʨʦʚʩʢʦʡ ʦʣʠʩʪʦʩʪʨʦʤʝ ʚ ʫʩʣʦʚʠʷʭ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ ʠ ʢʨʫʪʳʭ ʩʢʣʦʥʦʚ 

ʩʫʱʝʩʪʚʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʠʩʢ ʥʝʦʞʠʜʘʥʥʳʭ ʧʦʜʚʠʞʝʢ ʤʘʪʨʠʢʩʘ ʠ ʦʣʠʩʪʦʣʠʪʦʚ. ɿʜʝʩʴ 

ʚʳʷʚʣʝʥʦ ʘʥʦʤʘʣʴʥʦʝ ʧʨʦʷʚʣʝʥʠʝ ʦʧʦʣʟʥʝʡ, ʦʙʚʘʣʦʚ ʠ ʢʨʠʧʘ. ʅʝʜʦʫʯʝʪ ʤʠʢʩʪʠʪʘ ʚ ʫʩʣʦʚʠʷʭ 

ʛʦʨʥʦʛʦ ʨʝʣʴʝʬʘ, ʧʦʚʳʰʝʥʥʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ ʠ ʫʚʣʘʞʥʝʥʥʦʩʪʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʦʧʘʩʥʳʤ 

ʧʦʩʣʝʜʩʪʚʠʷʤ. ʇʦʜʤʝʣʘʥʞʝʚʘʷ ʧʦʣʦʩʘ ʩʣʦʞʥʦ ʜʠʩʣʦʮʠʨʦʚʘʥʥʳʭ, ʥʦ ʩʦʭʨʘʥʠʚʰʠʭ ʩʪʨʫʢʪʫʨʫ 

ʪʦʣʱ ʪʘʚʨʠʯʝʩʢʦʡ ʩʝʨʠʠ ʨʝʛʠʦʥʘʣʴʥʦ ʤʝʥʝʝ ʧʦʜʚʝʨʞʝʥʘ ʦʧʘʩʥʳʤ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤ 

ʧʨʦʮʝʩʩʘʤ, ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʘ ʠ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʘ ʜʣʷ ʟʘʩʪʨʦʡʢʠ. ɿʦʥʫ ʤʝʣʘʥʞʘ ʨʘʮʠʦʥʘʣʴʥʝʝ ʠ 

ʙʝʟʦʧʘʩʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʨʝʢʨʝʘʮʠʠ ʢʘʢ ʧʘʨʢʠ ʠ ʧʨʠʨʦʜʥʳʝ ʟʘʢʘʟʥʠʢʠ  

ɺʳʚʦʜʳ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʨʘʩʩʤʦʪʨʝʥʠʝ ʩʪʨʦʝʥʠʷ ʇʦʜʛʦʨʥʦʛʦ ʤʝʣʘʥʞʘ ʩ ʶʛʦ-ʟʘʧʘʜʘ 

ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ ʧʦʟʚʦʣʠʣʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʝʛʦ ʧʨʠʟʥʘʢʠ ʠ ʠʭ ʩʣʝʜʩʪʚʠʷ:  

1) ʚʳʨʘʞʝʥʥʦʩʪʴ ʤʝʣʘʥʞʘ ʚ ʨʝʣʴʝʬʝ ʠ, ʠʟʚʠʣʠʩʪʦʩʪʴ ʧʦʣʦʩʳ ʚʳʭʦʜʘ ʚ ʧʣʘʥʝ, 

ʚʩʣʝʜʩʪʚʠʝ ʝʛʦ ʧʦʣʦʛʦʛʦ ʥʘʢʣʦʥʘ ʥʘ ʩʝʚʝʨ;  

2) ʘʥʦʤʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʦʧʦʣʟʥʝʡ, ʩʝʣʝʡ, ʦʙʚʘʣʦʚ, ʪʠʢʩʦʪʨʦʧʠʠ ʛʨʫʥʪʦʚ ʠ ʘʙʨʘʟʠʠ 

ʙʝʨʝʛʘ, ʘ ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʠʝ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʤʠʥʝʨʘʣʦʚ (ʢʚʘʨʮ, ʘʣʫʰʪʠʪ ʠ ʜʨ.);  

3) ʙʦʣʴʰʦʡ ʜʠʘʧʘʟʦʥ ʚʦʟʨʘʩʪʘ ʧʦʨʦʜ ʚ ʦʙʣʦʤʢʘʭ ʤʝʣʘʥʞʘ (ʦʪ T3 ʜʦ K1 ʚʢʣʶʯʠʪʝʣʴʥʦ);  

4) ʭʘʦʪʠʯʝʩʢʦʝ ʩʤʝʰʝʥʠʝ ʛʣʳʙ ʠʟ ʦʯʝʥʴ ʨʘʟʥʳʭ ʧʦ ʩʦʩʪʘʚʫ ʠ ʛʝʥʝʟʠʩʫ ʦʩʘʜʦʯʥʳʭ ʠ 

ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʜ; 

5) ʚʝʨʭʥʠʡ ʠ ʥʠʞʥʠʡ ʢʦʥʪʘʢʪʳ ʤʝʣʘʥʞʘ ʧʦʚʩʝʤʝʩʪʥʦ ʪʝʢʪʦʥʠʯʝʩʢʠʝ (ʥʘʜʚʠʛʦʚʳʝ);  

6) ʚʳʰʝ ʠ ʥʠʞʝ ʇʦʜʛʦʨʥʦʛʦ ʤʝʣʘʥʞʘ ʚʳʷʚʣʝʥʳ ʘʥʦʤʘʣʴʥʦ ʩʣʦʞʥʳʝ ʰʘʨʴʷʞʥʳʝ 

ʜʠʩʣʦʢʘʮʠʠ (ʩʪʨʫʢʪʫʨʳ ʧʦʧ-ʘʧ, ʣʝʞʘʯʠʝ, ʜʚʘʞʜʳ ʦʧʨʦʢʠʥʫʪʳʝ ʩʢʣʘʜʢʠ, ʥʘʜʚʠʛʠ ʠ ʜʨ.); 

7) ʧʘʣʠʥʩʧʘʩʪʠʯʝʩʢʘʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʩʪʨʫʢʪʫʨ ʧʦʟʚʦʣʠʣʘ ʦʧʨʝʜʝʣʠʪʴ ʘʤʧʣʠʪʫʜʫ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦ ʤʝʣʘʥʞʫ ʚ 15-20 ʢʤ; 

8) ʧʦʩʢʦʣʴʢʫ ʛʣʠʥʠʩʪʳʡ ʤʘʪʨʠʢʩ ʷʚʣʷʝʪʩʷ ʚʦʜʦʫʧʦʨʦʤ, ʘ ʥʘʜ ʤʝʣʘʥʞʝʤ ʟʘʣʝʛʘʶʪ 

ʟʘʢʘʨʩʪʦʚʘʥʥʳʝ ʠʟʚʝʩʪʥʷʢʠ, ʢ ʢʨʦʚʣʝ ʤʠʢʩʪʠʪʘ ʧʨʠʫʨʦʯʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʪʦʯʥʠʢʠ 

ʧʨʝʩʥʳʭ ʚʦʜ, ʚʘʞʥʳʝ ʜʣʷ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʖʞʥʦʛʦ ʙʝʨʝʛʘ ʂʨʳʤʘ;  

9) ʤʘʪʨʠʢʩ ʤʝʣʘʥʞʘ ʥʝʜʦʧʫʩʪʠʤʦ ʩʯʠʪʘʪʴ ʦʩʘʜʦʯʥʳʤʠ ʧʦʨʦʜʘʤʠ ʩʪʨʘʪʦʥʦʚ. ʈʘʥʝʝ 

ʚʳʜʝʣʝʥʥʳʝ ʚ ʧʦʣʦʩʝ ʭʘʦʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ çʩʚʠʪʳè (ʘʡ-ʚʘʩʠʣʴʩʢʘʷ, ʤʝʣʘʩʩʢʘʷ, 

ʪʘʚʨʠʯʝʩʢʘʷ, ʢʨʳʤʩʢʘʷ, ʵʩʢʠʦʨʜʠʥʩʢʘʷ, ʩʪʘʚʣʫʭʘʨʩʢʘʷ, ʘʡ-ʬʦʢʠʥʩʢʘʷ, ʩʢʘʣʪʫʰʠʥʩʢʘʷ, 

ʛʝʨʘʢʣʝʡʩʢʘʷ ʠ ʘʡ-ʚʘʩʠʣʴʩʢʘʷ ʥʝʨʘʩʯʣʝʥʸʥʥʳʝ ʠ ʜʨ.) ʩʣʝʜʫʝʪ ʧʨʠʚʝʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ 

ʢʨʠʪʝʨʠʷʤʠ ʚʳʜʝʣʝʥʠʠ,ʷ ʩʦʛʣʘʩʥʦ ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʤʫ ʠ ʊʝʢʪʦʥʠʯʝʩʢʦʤʫ ʢʦʜʝʢʩʘʤ ʈʦʩʩʠʠ. 

ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʢʘʨʪʳ ʂʨʳʤʘ ʜʦʣʞʥʳ ʦʪʨʘʞʘʪʴ ʚʩʝ 10 

ʚʳʜʝʣʝʥʥʳʭ ʥʘʤʠ ʤʝʣʘʥʞʝʡ [4-9], ʚ ʪʦʤ ʯʠʩʣʝ ʇʦʜʛʦʨʥʳʡ, ʦʯʝʥʴ ʚʘʞʥʳʡ ʜʣʷ ʦʩʚʦʝʥʠʷ 

ʖʞʥʦʛʦ ʙʝʨʝʛʘ ʂʨʳʤʘ. 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʨʠʩʢʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʇʦʜʛʦʨʥʦʤ ʤʝʣʘʥʞʝ 

ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʪʠʢʩʦʪʨʦʧʠʠ ʠ ʩʤʝʱʝʥʠʷʭ, ʦʧʦʣʟʘʥʠʠ ʛʨʫʥʪʦʚ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʦʧʘʩʥʦ ʧʨʠ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʷʭ. ɿʜʝʩʴ ʥʝʜʦʧʫʩʪʠʤʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʟʜʘʥʠʡ ʧʦʚʳʰʝʥʥʦʡ ʵʪʘʞʥʦʩʪʠ ʩ 

ʚʳʩʦʢʦʡ ʫʜʝʣʴʥʦʡ ʥʘʛʨʫʟʢʦʡ ʥʘ ʤʝʣʘʥʞʠʨʦʚʘʥʥʳʝ ʧʦʨʦʜʳ ʦʩʥʦʚʘʥʠʷ. ʄʥʦʛʦʣʝʪʥʝʝ 
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ʠʛʥʦʨʠʨʦʚʘʥʠʝ ʚʳʜʝʣʝʥʥʦʛʦ ʥʘʤʠ ʙʦʣʝʝ 30 ʣʝʪ ʥʘʟʘʜ ʇʦʜʛʦʨʥʦʛʦ, ʠ ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʠʞʝ 

ʖʞʥʦʙʝʨʝʞʥʦʛʦ ʤʝʣʘʥʞʘ [8, 9] ʚ ʫʛʦʜʫ ʫʩʪʘʨʝʚʰʠʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʢʦʥʮʝʧʮʠʠ ʬʠʢʩʠʟʤʘ, 

ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʧʨʘʚʜʘʥʥʳʤ ʨʠʩʢʘʤ ʜʣʷ ʵʢʦʣʦʛʠʠ ʖʞʥʦʛʦ ʂʨʳʤʘ. 
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ECOLOGICAL GEOLOGY OF THE PODGORNYI MELANGE IN CRIMEA  

V.V.Yudin     yudin_v_v@mail.ru 
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 Simferopol, Republic of Crimea, Russia 

Abstract. The ideas about the geological structure of the Southern Crimea are contradictory 

due to the very complex structure and ignoring of chaotic complexes. Based on many years of 

personal research, for the first time a consistent description of the structure of the regional Podgornyi 

melange is given, which is important for a proper understanding of the geology and ecology of the 

Crimea. The structure and position of the endogenous mixtite of the thrust, polymictic volcanogenic-

sedimentary type are detailed. The length of its exit is 130 km, the apparent width of the exit is 1.5 

km, and the thickness is 0.5 -2 km. The horizontal range of movement of the sharyazh is 15-20 km. 

The age of sedimentary and igneous rocks in blocks is from the Late Triassic to the Early Cretaceous 

inclusive. The Podgornyi melange determines anomalous manifestations of dangerous geological 

processes (landslides, subsidence, mudslides, landslides, abrasions, etc.), as well as the position of 

many sources of drinking water on the southern shore. 

Keywords: Crimea, geology, tectonics, geodynamics, melanges, olistostromes, ecology. 
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ʉɽʂʎʀʗ 1 
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ʕʇʆʍʋ ʊɽʍʅʆɻɽʅɽɿɸ 
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ʉʝʚʘʩʪʦʧʦʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʉʝʚʘʩʪʦʧʦʣʴ, ʈʦʩʩʠʷ 

ʝ-mail: olegveris77@gmail.com.1, ley777@bk.ru2 

 

ɸʥʥʦʪʘʮʠʷ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʧʦʨʦʜ, ʩʣʘʛʘʶʱʠʭ ʉʝʚʘʩʪʦʧʦʣʴ ʠ ʝʛʦ ʦʢʨʝʩʪʥʦʩʪʠ, 

ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʤʠʦʮʝʥʦʚʦʡ ʵʧʦʭʝ ʥʝʦʛʝʥʦʚʦʛʦ ʧʝʨʠʦʜʘ. ʀʟʫʯʝʥʠʝ ʩʣʦʸʚ ʜʘʥʥʦʛʦ ʧʝʨʠʦʜʘ 

ʧʨʦʭʦʜʠʣʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʘ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʣʠ ʙʳʣʠ ʥʘʮʝʣʝʥʳ ʥʘ ʬʘʫʥʫ ʧʦʟʚʦʥʦʯʥʳʭ, ʠʣʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʦʢʦʣʦ ʩʪʘ ʣʝʪ 

ʥʘʟʘʜ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʦʚʦʜʠʪʩʷ ʧʝʨʝʩʤʦʪʨ ʥʝʩʢʦʣʴʢʠʭ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʡ ʤʠʦʮʝʥʦʚʦʡ 

ʵʧʦʭʠ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʘ ʪʘʢʞʝ ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ ʥʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʤʘʣʘʢʦʬʘʫʥʳ. ɺ ʭʦʜʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʥʝʩʢʦʣʴʢʦ ʥʦʚʳʭ ʜʣʷ ʂʨʳʤʘ ʚʠʜʦʚ ʩʘʨʤʘʪʩʢʠʭ ʙʨʶʭʦʥʦʛʠʭ 

ʤʦʣʣʶʩʢʦʚ, ʘ ʥʘ ʦʩʥʦʚʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʫʩʪʘʥʦʚʣʝʥ ʚʦʟʨʘʩʪ ʦʙʩʫʞʜʘʝʤʳʭ ʪʦʯʝʢ. ʅʘ ʦʩʥʦʚʝ 

ʭʘʨʘʢʪʝʨʘ ʩʦʭʨʘʥʥʦʩʪʠ ʚʳʜʚʠʥʫʪʳ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦ ʪʘʬʦʥʦʤʠʯʝʩʢʠʭ ʠ ʧʘʣʝʦʣʘʥʜʰʘʬʪʥʳʭ 

ʫʩʣʦʚʠʷʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʘʨʤʘʪʩʢʠʡ ʷʨʫʩ, ʉʝʚʘʩʪʦʧʦʣʴ, ʤʦʣʣʶʩʢʠ, ʧʘʣʝʦʥʪʦʣʦʛʠʷ, ʤʠʦʮʝʥʦʚʘʷ 

ʵʧʦʭʘ, ʤʘʣʘʢʦʬʘʫʥʘ. 

 

ʄʠʦʮʝʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʚ ʨʘʡʦʥʝ ʛ. ʉʝʚʘʩʪʦʧʦʣʷ ʟʘʣʝʛʘʶʪ ʚ ʦʩʥʦʚʥʦʤ ʚ ʧʨʠʙʨʝʞʥʦʡ 

ʟʦʥʝ (ʙʫʭʪʘ ʉʝʚʝʨʥʘʷ, ʙʫʭʪʳ ʆʤʝʛʘ ʠ ʂʨʫʛʣʘʷ, ʤʳʩ ʍʝʨʩʦʥʝʩ, ʤʳʩ ʌʠʦʣʝʥʪ), ʯʪʦ ʩʚʷʟʘʥʦ ʩ 

ʧʦʩʪʝʧʝʥʥʳʤ ʦʪʭʦʜʦʤ ʤʦʨʷ ʇʘʨʘʪʝʪʠʩ ʚ ʛʨʘʥʠʮʳ ʩʦʚʨʝʤʝʥʥʦʛʦ ʏʝʨʥʦʤʦʨʩʢʦ-ɸʟʦʚʩʢʦʛʦ ʠ 

ʂʘʩʧʠʡʩʢʦʛʦ ʙʘʩʩʝʡʥʦʚ ʚ ʝʛʦ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ. ʀʭ ʭʘʨʘʢʪʝʨ, ʩʪʝʧʝʥʴ ʩʦʭʨʘʥʥʦʩʪʠ 

ʦʢʘʤʝʥʝʣʦʩʪʝʡ ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʨʘʟʣʠʯʘʶʪʩʷ ʦʪ ʷʨʫʩʘ ʢ ʷʨʫʩʫ ʠ ʢʦʥʢʨʝʪʥʳʭ 

ʫʩʣʦʚʠʡ ʪʦʯʢʠ. 

ʇʦʩʢʦʣʴʢʫ ʉʝʚʘʩʪʦʧʦʣʴ ʥʘʭʦʜʠʪʩʷ ʚ ʨʘʤʢʘʭ ɺʦʩʪʦʯʥʦʛʦ ʇʘʨʘʪʝʪʠʩʘ, ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʰʢʘʣʘ ʨʝʛʠʦʥʘʣʴʥʦʡ ʛʝʦʭʨʦʥʦʣʦʛʠʠ ʩ ʦʧʦʨʦʡ ʧʦ ʇʦʧʦʚʫ 

(2023) ʠ ʜʨ. [2,5]. 

 ɺʚʝʨʭʫ ï ʫʩʪʨʠʯʥʘʷ ʙʘʥʢʘ, ʤʳʩ ʃʝʨʤʦʥʪʦʚʘ, ʠ ʨʦʟʦʚʳʝ ʠʟʚʝʩʪʥʷʢʠ ʥʘ ʧʣ. ɿʘʭʘʨʦʚʘ. 

ɺʥʠʟʫ ï ʙʝʣʳʝ ʠʟʚʝʩʪʥʷʢʠ, ʤʳʩ ʂʦʨʜʦʥ, ʢʨʘʩʥʳʝ ʠʟʚʝʩʪʥʷʢʠ, ʙʫʭʪʘ ʆʤʝʛʘ.  

ɺ ʨʘʡʦʥʝ ʤʳʩʘ ʃʝʨʤʦʥʪʦʚʘ ʤʠʦʮʝʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʧʦʜʧʠʨʘʶʪʩʷ ʶʨʩʢʠʤʠ 

ʧʦʜʫʰʝʯʥʳʤʠ ʣʘʚʘʤʠ ʠ ʪʫʬʘʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʝʣʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ ʠ ʤʝʨʛʝʣʷʤʠ. ʆʩʦʙʳʡ 

ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʠʞʥʷʷ ʧʨʦʩʣʦʡʢʘ ʜʘʥʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʟʘʧʦʣʥʝʥʥʘʷ ʫʩʪʨʠʯʥʳʤʠ 

ʙʘʥʢʘʤʠ. ʂʘʩʘʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘ ʠ ʚʠʜʦʚʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʷ ʧʨʦʪʠʚʦʨʝʯʠʚʘ. ʊʘʢ, 

ʄʦʠʩʝʝʚʘ (1932) ʦʧʨʝʜʝʣʷʣ ʠʭ ʢʘʢ ʯʦʢʨʘʢʩʢʠʝ ʩʣʦʠ ʩ Ostrea gingensis, ʘ ɸʣʝʢʩʘʥʜʨ ɻʫʞʦʚ 

ʫʢʘʟʘʣ ʥʘ ʪʘʨʭʘʥʩʢʠʡ ʚʦʟʨʘʩʪ ʩʣʦʸʚ, ʘ ʚʠʜ ʙʳʣ ʦʧʨʝʜʝʣʸʥ ʢʘʢ Crassostrea gryphoides. ɼʨʫʛʘʷ 

ʬʘʫʥʘ ʠʟ ʜʘʥʥʦʛʦ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʥʝʠʟʚʝʩʪʥʘ, ʥʦ ʚ ʚʳʰʝʣʝʞʘʱʠʭ ʩʣʦʷʭ ʚʩʪʨʝʯʘʶʪʩʷ ʷʜʨʘ 

ʥʝʦʧʨʝʜʝʣʸʥʥʳʭ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ.[2] 

ʅʘ ʉʝʚʝʨʥʦʡ ʩʪʦʨʦʥʝ ʛ. ʉʝʚʘʩʪʦʧʦʣʷ ʚ ʨʘʡʦʥʝ ʙʫʭʪʳ ʉʝʚʝʨʥʦʡ ʠ ʤʳʩʘ ʂʦʨʜʦʥ ʚʳʭʦʜʷʪ 

ʙʦʛʘʪʳʝ ʥʘ ʦʢʘʤʝʥʝʣʦʩʪʠ ʠʟʚʝʩʪʥʷʢʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʵʢʟʝʤʧʣʷʨʦʚ ʩ ʜʘʥʥʦʡ ʪʦʯʢʠ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʷʜʨʘʤʠ (ʚʥʫʪʨʝʥʥʠʤʠ ʠ ʚʥʝʰʥʠʤʠ) ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ ʥʝʩʢʦʣʴʢʠʭ ʨʦʜʦʚ, ʧʦʩʣʝ ʥʠʭ 

ʧʦ ʯʘʩʪʦʪʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʜʦʤʠʥʠʨʫʶʪ ʷʜʨʘ ʥʝʦʧʨʝʜʝʣʸʥʥʳʭ ʛʘʩʪʨʦʧʦʜ ʠʟ ʦʪʨʷʜʦʚ ʪʨʦʭʠʜʘ 

(Trochida) ʠ ʥʝʦʛʘʩʪʨʦʧʦʜʳ (Neogastropoda Wenz, 1938). ʀʥʦʛʜʘ ʥʘ ʷʜʨʘʭ ʚʩʪʨʝʯʘʶʪʩʷ 

ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʦʚʘʥʥʳʝ ʨʘʢʦʚʠʥʳ ʤʦʣʣʶʩʢʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʠʟ ʩʝʙʷ ʪʦʥʢʫʶ ʢʘʣʴʮʠʪʦʚʫʶ 

ʢʦʨʢʫ. ɼʘʥʥʳʝ ʩʣʦʠ ʩʦʩʪʦʷʪ ʠʟ ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʤʝʨʛʝʣʝʡ ʙʝʣʦʛʦ ʮʚʝʪʘ ʠ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ 
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ʪʚʸʨʜʦʩʪʴʶ. ʅʘ ʦʩʥʦʚʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʛʠʙʙʫʣ ʙʝʣʳʝ ʠʟʚʝʩʪʥʷʢʠ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʢʘʢ 

ʩʨʝʜʥʝʩʘʨʤʘʪʩʢʠʝ.  

 

 
ʈʠʩ. 1 ï ʀʟʫʯʘʝʤʳʝ ʪʦʯʢʠ ʤʠʦʮʝʥʦʚʳʭ ʧʦʨʦʜ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʉʝʚʘʩʪʦʧʦʣʷ ʘ)ʄʳʩ 

ʃʝʨʤʦʥʪʦʚʘ, ʫʩʪʨʠʯʥʳʝ ʙʘʥʢʠ, ʙ)ʈʦʟʦʚʳʝ ʠʟʚʝʩʪʥʷʢʠ, ʧʣʦʱʘʜʴ ɿʘʭʘʨʦʚʘ, ʚ)ɹʝʣʳʝ 

ʠʟʚʝʩʪʥʷʢʠ, ʤʳʩ ʂʦʨʜʦʥ, ʛ)ʂʨʘʩʥʳʝ ʠʟʚʝʩʪʥʷʢʠ, ʙʫʭʪʘ ʆʤʝʛʘ 

 

ɺ ʢʦʥʮʝ ʧʨʦʰʣʦʛʦ ʛʦʜʘ ʚ ʨʘʡʦʥ ʙʫʭʪʳ ʉʝʚʝʨʥʦʡ ʙʳʣʘ ʧʦʚʪʦʨʥʦ ʥʘʡʜʝʥʘ ʪʦʯʢʘ ʩ 

ʨʦʟʦʚʳʤʠ ʤʷʛʢʠʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ, ʚ ʢʦʪʦʨʳʭ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʨʘʢʦʚʠʥʳ ʙʨʶʭʦʥʦʛʠʭ 

ʤʦʣʣʶʩʢʦʚ ʫʜʠʚʠʪʝʣʴʥʦʡ ʩʦʭʨʘʥʥʦʩʪʠ. ʅʘ ʦʩʥʦʚʝ ʚʩʪʨʝʯʝʥʥʳʭ ʚʠʜʦʚ, ʥʘʧʨʠʤʝʨ, Acteocina 

lajonkaireana ʠ Gibbula (Kolesnikoviella) blainvillei ʚʦʟʨʘʩʪ ʜʘʥʥʦʡ ʪʦʯʢʠ ʙʳʣ ʦʧʨʝʜʝʣʸʥ ʢʘʢ 

ʩʨʝʜʥʠʡ ʩʘʨʤʘʪ. 

ʇʦʩʣʝʜʥʷʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʪʦʯʢʘ ï ʧʣʷʞ ʆʤʝʛʘ, ʢʦʪʦʨʘʷ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʚʳʭʦʜʘʤʠ ʩʘʨʤʘʪʩʢʠʭ ʠʟʚʝʩʪʥʷʢʦʚ, ʥʦ ʩ ʙʦʣʴʰʦʡ ʜʦʣʝ ʛʣʠʥʳ. ʇʣʦʪʥʳʝ ʙʝʣʦ-ʢʨʘʩʥʳʝ 

ʠʟʚʝʩʪʥʷʢʠ ʟʘʯʘʩʪʫʶ ʩʣʦʞʝʥʳ ʷʜʨʘʤʠ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ, ʘ ʥʘ ʤʝʩʪʝ ʙʦʣʝʝ ʤʷʛʢʠʭ, 

ʛʣʠʥʠʩʪʦ-ʠʟʚʝʩʪʢʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʚʩʪʨʝʯʘʶʪʩʷ ʷʜʨʘ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ. ʇʦ ʄʦʠʩʝʝʚʫ 

(1932), ʜʘʥʥʳʝ ʩʣʦʠ ʜʘʪʠʨʫʶʪʩʷ ʚʝʨʭʥʠʤ ʩʘʨʤʘʪʦʤ.[2,3,4,5] 

ʉʙʦʨʳ ʤʘʪʝʨʠʘʣʘ ʧʨʦʭʦʜʠʣʠ ʩ ʟʠʤʳ 2024-2025 ʧʦ ʣʝʪʦ 2025 ʚ ʪʨʠ ʵʪʘʧʘ. ʇʝʨʚʳʡ ï 

ʜʝʢʘʙʨʴ-ʬʝʚʨʘʣʴ, ʨʘʟʚʝʜʢʘ ʤʝʩʪ ʥʘ ʧʣʦʱʘʜʠ ɿʘʭʘʨʦʚʘ. ɺʪʦʨʦʡ ï ʩʙʦʨ ʤʘʪʝʨʠʘʣʦʚ ʩ ʪʦʯʝʢ 

ʇʣʦʱʘʜʴ ɿʘʭʘʨʦʚʘ ʠ ʇʣʷʞ ʆʤʝʛʘ, ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ, ʠʭ ʦʧʨʝʜʝʣʝʥʠʝ. ʊʨʝʪʠʡ ʵʪʘʧ ï ʧʦʚʪʦʨʥʳʝ 

ʩʙʦʨʳ ʥʘ ʇʣʦʱʘʜʠ ɿʘʭʘʨʦʚʘ, ʩʙʦʨʳ ʥʘ ʤʳʩʝ ʃʝʨʤʦʥʪʦʚʘ. ʇʦʩʣʝ ʵʪʦʛʦ ʧʨʦʠʩʭʦʜʠʣʦ 

ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʡʜʝʥʥʳʭ ʵʢʟʝʤʧʣʷʨʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʦʧʨʝʜʝʣʠʪʝʣʷ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʨʘʙʦʪʘ ʄ. ɻ. 

ʉʣʘʜʢʦʚʩʢʦʡ 2017 ʛʦʜʘ, ʧʦʩʚʷʱʸʥʥʘʷ ʪʨʦʭʠʜʘʤ ʩʘʨʤʘʪʩʢʦʛʦ ʨʝʛʠʦʷʨʫʩʘ, ʬʦʪʦʙʘʟʘ ʧʨʦʝʢʪʘ 

ɸʤʤʦʥʠʪ.ʨʫ ʠ ʦʧʨʝʜʝʣʠʪʝʣʠ ʂʦʣʝʩʥʠʢʦʚʘ 1935 ʛʦʜʘ ʠ ʅʝʚʝʩʩʢʦʡ 1993 ʛʦʜʘ. ʇʦʩʣʝ 

ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʞʜʳʡ ʦʙʨʘʟʝʮ ʙʳʣ ʩʬʦʪʦʛʨʘʬʠʨʦʚʘʥ. 

ʈʘʩʩʤʦʪʨʠʤ ʚʠʜʦʚʳʝ ʢʦʤʧʣʝʢʩʳ ʨʘʟʥʳʭ ʪʦʯʝʢ. ɺʠʜʳ, ʨʘʥʝʝ ʥʝ ʥʘʙʣʶʜʘʚʰʠʝʩʷ ʚ 

ʂʨʳʤʫ, ʦʪʤʝʯʝʥʳ ʟʚʸʟʜʦʯʢʦʡ (*), ʘ ʪʝ, ʫ ʢʦʪʦʨʳʭ ʙʳʣ ʟʘʬʠʢʩʠʨʦʚʘʥ ʧʨʠʞʠʟʥʝʥʥʳʡ ʦʢʨʘʩ - 

ʟʥʘʢʦʤ ~. 

ʇʣʦʱʘʜʴ ɿʘʭʘʨʦʚʘ, ʨʦʟʦʚʳʝ ʠʟʚʝʩʪʥʷʢʠ[1,2,4,6] 

¶ Gibbula beaumonti (dôOrbigny, 1844). 

¶ Gibbula pseudoangulata (Sinzow, 1875). ~ 

¶ Gibbula (Kolesnikoviella) blainvillei (dôOrbigny, 1844).  
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¶ Gibbula (Sarmatigibbula) hommairei (dôOrbigny, 1844).*  

¶ Gibbula (Sarmatigibbula) cf. podolica (de Montpereux, 1831). *~  

¶ Gibbula picta (Eichwald, 1830). * 

¶ Gibbula (Kolesnikoviella) aff. pageana. ~ 

¶ Gibbula cordieriana (Orbigny, 1844). ~ 

¶ Sinzowia elatior (dôOrbigny, 1844). *~ 

¶ Acteocina lajonkaireana (Basterot, 1825).  

¶ Hydrobia inflata (Pusch, 1837).  

¶ Dorsanum sp.  

ʂʨʦʤʝ ʙʨʶʭʦʥʦʛʠʭ ʤʦʣʣʶʩʢʦʚ, ʚ ʨʦʟʦʚʳʭ ʠʟʚʝʩʪʥʷʢʘʭ ʚʩʪʨʝʯʘʶʪʩʷ ʠ ʜʚʫʩʪʚʦʨʯʘʪʳʝ, 

ʦʜʥʘʢʦ ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʟ ʩʝʙʷ ʨʘʟʨʦʟʥʝʥʥʳʝ ʬʨʘʛʤʝʥʪʳ ʩʪʚʦʨʦʢ, ʥʝʧʦʜʣʝʞʘʱʠʝ 

ʧʦʣʥʦʮʝʥʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ. 

ʇʣʦʱʘʜʴ ɿʘʭʘʨʦʚʘ, ʙʝʣʳʝ ʠʟʚʝʩʪʥʷʢʠ[3,4,5] 

¶ Plicatiformes sp.  

¶ Planocardium sp.  

¶ Dorsanum spp.  

¶ Gibbula (Sarmatigibbula) hommairei (Orbigny, 1844).  

¶ Gibbula cordieriana (Orbigny, 1844).  

¶ Gibbula sarmates (Eichwald, 1850).  

ʄʳʩ ʃʝʨʤʦʥʪʦʚʘ[4] 

¶ Crassostrea gryphoides (Schlotheim, 1813). 

ʇʣʷʞ ʆʤʝʛʘ[1,4] 

¶ Barbotella sp. 

¶ Gibbula sp. 

¶ Venerida indent. 

ʕʢʟʝʤʧʣʷʨʳ ʠʟ ʨʦʟʦʚʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʠʥʦʛʜʘ ʩʦʭʨʘʥʷʶʪ ʧʨʠʞʠʟʥʝʥʥʳʡ ʫʟʦʨ, ʯʪʦ 

ʚʳʛʣʷʜʠʪ ʢʘʢ ʯʝʨʝʜʦʚʘʥʠʝ ʩʚʝʪʣʳʭ ʠ ʪʸʤʥʳʭ ʧʦʣʦʩ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʭʦʞʠʝ ʧʘʪʪʝʨʥʳ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʠ ʫ ʩʦʚʨʝʤʝʥʥʳʭ ʛʘʩʪʨʦʧʦʜ, ʦʙʠʪʘʶʱʠʭ ʚ ʏʸʨʥʦʤ ʤʦʨʝ ï ʛʠʙʙʫʣ Steromphala 

adraitica, S. divaricata ʠ S. albida, ʘ ʪʘʢʞʝ ʪʨʠʢʦʣʠʠ Tricolia pullus. ʅʘʣʠʯʠʝ ʩʭʦʜʥʳʭ ʧʘʪʪʝʨʥʦʚ 

ʦʢʨʘʩʢʠ ʫ ʩʦʚʨʝʤʝʥʥʳʭ ʠ ʠʩʢʦʧʘʝʤʳʭ ʚʠʜʦʚ ʤʦʞʝʪ ʛʦʚʦʨʠʪ ʦʙ ʘʜʘʧʪʘʮʠʠ ʢ ʩʭʦʞʠʤ ʫʩʣʦʚʠʷʤ. 

ʇʦʩʢʦʣʴʢʫ ʛʠʙʙʫʣʳ ʠ ʪʨʠʢʦʣʠʠ ï ʨʘʩʪʠʪʝʣʴʥʦʷʜʥʳʝ ʚʠʜʳ, ʦʙʠʪʘʶʱʠʝ ʥʘ ʚʦʜʦʨʦʩʣʷʭ, 

ʧʦʜʦʙʥʘʷ ʦʢʨʘʩʢʘ ʤʦʛʣʘ ʩʣʫʞʠʪʴ ʚ ʢʘʯʝʩʪʚʝ ʟʘʱʠʪʥʦʛʦ ʤʝʭʘʥʠʟʤʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʩʢʨʳʚʘʪʴʩʷ 

ʤʦʣʣʶʩʢʘʤ ʚ ʟʘʨʦʩʣʷʭ ʚʦʜʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ.  

 

 
ʈʠʩ. 2. ʉʨʘʚʥʝʥʠʝ ʧʘʪʪʝʨʥʦʚ ʦʢʨʘʩʢʠ ʜʚʫʭ ʚʠʜʦʚ ʤʦʣʣʶʩʢʦʚ: ʠʩʢʦʧʘʝʤʦʡ G. (S.) hommairei ʠ 

ʩʦʚʨʝʤʝʥʥʦʡ S. albida. 
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ʅʦʚʳʝ ʜʘʥʥʳʝ ʦ ʩʪʨʘʪʠʛʨʘʬʠʠ ʉʝʚʘʩʪʦʧʦʣʷ ʠ ʝʛʦ ʦʢʨʝʩʪʥʦʩʪʝʡ 

ʇʦʩʢʦʣʴʢʫ ʙʦʣʴʰʠʥʩʪʚʦ ʢʣʶʯʝʚʳʭ ʨʘʙʦʪ ʧʦ ʩʪʨʘʪʠʛʨʘʬʠʠ ʠ ʧʘʣʝʦʥʪʦʣʦʛʠʠ 

ʉʝʚʘʩʪʦʧʦʣʷ ʚʳʰʣʘ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʍʍ ʚʝʢʝ, ʠʟ-ʟʘ ʯʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʧʝʨʝʩʤʦʪʨ 

ʠʤʝʶʱʠʭʩʷ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʩʪʠ ʦʙʥʦʚʣʝʥʠʝ ʠʤʝʶʱʝʡʩʷ ʠʥʬʦʨʤʘʮʠʠ. ʊʘʢ, ʄʦʠʩʝʝʚ 

(1932) ʫʧʦʤʠʥʘʝʪ ʥʘʣʠʯʠʝ ʚ ʨʘʡʦʥʝ ʤʳʩʘ ʌʠʦʣʝʥʪ ʯʦʢʨʘʢʩʢʠʭ ʩʣʦʸʚ, ʥʦ ʥʝ ʫʧʦʤʠʥʘʝʪ ʦ ʙʦʣʝʝ 

ʜʨʝʚʥʠʭ ʩʣʦʷʭ ʩ Crassostrea gryphoides, ʜʘʪʠʨʫʝʤʳʭ ʪʘʨʭʘʥʩʢʠʤ ʨʝʛʠʦʷʨʫʩʦʤ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 

ʢʘʨʪʠʨʦʚʘʥʠʝ ʩʘʨʤʘʪʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʦʯʪʠ ʩʪʦʣʝʪʥʶʶ ʜʘʚʥʦʩʪʴ, ʧʦʯʪʠ ʥʝ 

ʠʟʤʝʥʠʣʦʩʴ: ʚʝʨʭʥʠʡ ʩʘʨʤʘʪ ʙʳʣ ʥʘʡʜʝʥ ʚ ʨʘʡʦʥʝ ʙʫʭʪʳ ʆʤʝʛʘ, ʘ ʩʨʝʜʥʠʡ ï ʚ ʨʘʡʦʥʝ ʙʫʭʪʳ 

ʉʝʚʝʨʥʦʡ. ʂ ʥʝʩʯʘʩʪʴʶ, ʧʨʦʚʝʨʢʘ ʜʨʫʛʠʭ ʦʙʥʘʞʝʥʠʡ ʥʘ ɻʝʨʘʢʣʝʡʩʢʦʤ ʧʦʣʫʦʩʪʨʦʚʝ, ʚ 

ʉʫʭʘʨʥʦʡ ʙʘʣʢʝ ʠ ʚ ʨʘʡʦʥʝ ɻʝʦʨʛʠʝʚʩʢʦʛʦ ʤʦʥʘʩʪʳʨʷ ʙʳʣʘ ʦʪʢʣʦʥʝʥʘ ʠʟ-ʟʘ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʚʦʝʥʥʳʭ ʯʘʩʪʝʡ ʠʣʠ ʦʙʲʝʢʪʦʚ. 
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Abstract. Most of the rocks composing Sevastopol and its surroundings belong to the Miocene 

epoch of the Neogene period. The study of the layers of this period took place primarily from a 

geological point of view, and paleontological studies were either aimed at the vertebrate fauna, or 

were conducted about a hundred years ago. In this work, we review several sites of the Miocene epoch 

of different ages, as well as representatives of malacofauna found in them. During the study, several 

species of Sarmatian gastropods new to Crimea were identified, and the age of the points under 

discussion was determined based on the species composition. Based on the nature of the preservation, 

assumptions are made about taphonomic and paleolandscape conditions. 
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ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʛʠʜʨʦʛʝʦʣʦʛʠʠ ʛ. ʉʝʚʘʩʪʦʧʦʣʷ. 

ɺʳʧʦʣʥʝʥʦ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ. ʆʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʟʘʣʝʛʘʥʠʷ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ. ʇʦʢʘʟʘʥʘ ʩʚʷʟʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʩʦ ʩʪʨʫʢʪʫʨʥʦ-

ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʨʝʛʠʦʥʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ɻʠʜʨʦʛʝʦʣʦʛʠʷ, ʤʘʢʨʦʙʣʦʢ, ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ, ʪʝʢʪʦʥʠʯʝʩʢʠʝ 

ʥʘʨʫʰʝʥʠʷ. 

 

ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ [1,2,4] ʠ ʘʨʭʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʘ ʪʘʢʞʝ ʥʦʚʝʡʰʠʝ ʨʝʟʫʣʴʪʘʪʳ 

ʙʫʨʝʥʠʷ ʨʘʟʚʝʜʦʯʥʳʭ ʩʢʚʘʞʠʥ ʥʘ-ʚʦʜʫ ʧʦʟʚʦʣʠʣʠ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʠʪʴ ʠ ʫʪʦʯʥʠʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʛʠʜʨʦʛʝʦʣʦʛʠʠ ʶʛʦ-ʟʘʧʘʜʥʦʛʦ ʂʨʳʤʘ. ʀʟʫʯʝʥʠʝ ʜʘʥʥʳʭ ʤʥʦʛʦʣʝʪʥʠʭ 

ʥʘʙʣʶʜʝʥʠʡ ʧʦʜʪʚʝʨʜʠʣʠ, ʯʪʦ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʥʘ ʜʠʥʘʤʠʢʫ ʠ ʟʘʣʝʛʘʥʠʝ ʛʦʨʠʟʦʥʪʦʚ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʦʢʘʟʳʚʘʶʪ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʛʠʦʥʘ. 

ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʶʛʦ-ʟʘʧʘʜʥʦʛʦ ʂʨʳʤʘ ʷʚʣʷʝʪʩʷ 

ʥʘʣʠʯʠʝ ʢʨʫʧʥʦʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʥʘʨʫʰʝʥʠʷ, ʠʟʚʝʩʪʥʦʛʦ ʧʦʜ ʥʘʟʚʘʥʠʝʤ 

ɻʝʦʨʛʠʝʚʩʢʦʛʦ ʨʘʟʣʦʤʘ. ʆʥ ʨʘʟʜʝʣʷʝʪ ʪʝʨʨʠʪʦʨʠʶ ʶʛʦ-ʟʘʧʘʜʥʦʛʦ ʂʨʳʤʘ ʥʘ ʜʚʘ ʦʙʦʩʦʙ-ʣʝʥʥʳʭ 

ʤʝʛʘʙʣʦʢʘ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʛʝʦʣʦʛʠʯʝʩʢʦʤʫ ʩʪʨʦʝʥʠʶ ʠ ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ. ʌʘʢʪʠʯʝʩʢʠ 

ʵʪʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʰʠʨʦʢʘʷ (ʙʦʣʝʝ 1 ʢʤ) ʟʦʥʘ ʵʰʝʣʦʥʠʨʦʚʘʥʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ, 

ʩʤʝʱʝʥʠʝ ʛʦʨʥʳʭ ʧʦʨʦʜ ʧʦ ʢʦʪʦʨʳʤ ʩʦʟʜʘʣʦ ʤʦʟʘʠʢʫ ʚʟʘʠʤʥʦ ʩʤʝʱʸʥʥʳʭ ʙʣʦʢʦʚ. ʉʤʝʱʝʥʠʷ 

ʦʪʣʠʯʘʣʠʩʴ ʧʦ ʢʠʥʝʤʘʪʠʢʝ ʠ ʘʤʧʣʠʪʫʜʝ, ʦʥʠ ʤʥʦʛʦʢʨʘʪʥʦ ʦʞʠʚʣʷʣʠʩʴ ʚ ʧʝʨʠʦʜʳ 

ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ ʨʝʛʠʦʥʘ.  

ʊʝʨʨʠʪʦʨʠʷ ʚʦʩʪʦʯʥʝʝ ʟʦʥʳ ɻʝʦʨʛʠʝʚʩʢʦʛʦ ʨʘʟʣʦʤʘ ʧʦ ʦʩʦʙʝʥʥʦʩʪʷʤ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʪʨʦʝʥʠʷ ʥʝ ʠʤʝʝʪ ʘʥʘʣʦʛʦʚ ʚ ʂʨʳʤʫ. ɼʣʷ ʵʪʦʛʦ ʨʘʡʦʥʘ ʭʘʨʘʢʪʝʨʥʦ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʚʝʨʭʥʝʶʨʩʢʠʭ (ʢʠʤʝʨʠʜʞ-ʪʠʪʦʥʩʢʠʭ) ʤʘʩʩʠʚʦʚ ʨʠʬʦʛʝʥʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ. ʆʥʠ ʪʨʘʥʩʛʨʝʩʩʠʚʥʦ 

ʟʘʣʝʛʘʶʪ ʥʘ ʪʝʨʨʠʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʩʨʝʜʥʝʡ ʶʨʳ, ʘ ʤʝʩʪʘʤʠ ï ʥʘ ʙʦʣʝʝ ʜʨʝʚʥʠʭ ʧʦʨʦʜʘʭ 

ʬʣʠʰʘ ʊʘʚʨʠʯʝʩʢʦʡ ʩʝʨʠʠ. ʀʟʚʝʩʪʥʷʢʦʚʳʝ ʤʘʩʩʠʚʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʙʦʩʦʙʣʝʥʥʳʝ ʙʣʦʢʠ, 

ʨʘʟʜʝʣʸʥʥʳʝ ʨʘʟʣʦʤʘʤʠ ʠ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʜʝʧʨʝʩʩʠʷʤʠ ï ʛʨʘʙʝʥʘʤʠ, ʢʦʪʦʨʳʝ ʟʘʧʦʣʥʝʥʳ 

ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʤʠ ʧʦʨʦʜʘʤʠ ʥʠʞʥʝʛʦ ʤʝʣʘ. ɺ ɹʘʡʜʘʨʩʢʦʡ ʠ ɺʘʨʥʘʫʪʩʢʦʡ ʜʦʣʠʥʘʭ 

ʥʠʞʥʝʤʝʣʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʟʘʧʦʣʥʷʶʪ ʛʣʫʙʦʢʠʝ ʜʝʧʨʝʩʩʠʠ, ʙʦʨʪʘ ʢʦʪʦʨʳʭ ʩʣʦʞʝʥʳ ʢʠʤʝʨʠʜʞ-

ʪʠʪʦʥʩʢʠʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ [3]. 

ʀʥʦʝ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʨʘʡʦʥʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʟʘʧʘʜʥʝʝ 

ɻʝʦʨʛʠʝʚʩʢʦʛʦ ʨʘʟʣʦʤʘ.  ɹʦʣʴʰʫʶ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʟʜʝʩʴ ʟʘʥʠʤʘʝʪ ɻʝʨʘʢʣʝʡʩʢʦʝ ʧʣʘʪʦ, 

ʩʣʦʞʝʥʥʦʝ ʤʦʥʦʢʣʠʥʘʣʴʥʦ ʟʘʣʝʛʘʶʱʠʤʠ ʦʩʘʜʦʯʥʳʤʠ ʧʦʨʦʜʘʤʠ ʚʝʨʭʥʝʛʦ ʤʠʦʮʝʥʘ, ʧʦʣʦʛʦ (2-

4Á) ʧʘʜʘʶʱʠʤʠ ʥʘ ʟʘʧʘʜ-ʩʝʚʝʨʦ-ʟʘʧʘʜ. ʅʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʫʛʦʣ ʧʘʜʝʥʠʷ ʩʘʨʤʘʪʩʢʠʭ ʧʦʨʦʜ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 45Á ʠ ʙʦʣʝʝ.  

ʉʠʩʪʝʤʳ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʜʠʘʛʦʥʘʣʴʥʦʛʦ ʠ ʦʨʪʦʛʦʥʘʣʴʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʡ 

ʨʘʟʜʝʣʷʶʪ ɻʝʨʘʢʣʝʡʩʢʦʝ ʧʣʘʪʦ ʥʘ ʦʪʜʝʣʴʥʳʝ ʙʣʦʢʠ. ɻʣʘʚʝʥʩʪʚʫʶʱʝʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʨʘʟʣʦʤʳ 

ʜʠʘʛʦʥʘʣʴʥʦʛʦ (ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ) ʧʨʦʩʪʠʨʘʥʠʷ. ɺʘʞʥʦ ʪʘʢʞʝ ʧʨʠʥʷʪʴ ʚʦ 

ʚʥʠʤʘʥʠʝ ʥʘʣʠʯʠʝ ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʪʦʧʦʣʠʥʝʘʤʝʥʪʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʨʘʩʧʦʣʦʞʝʥʠʝ ʦʯʝʨʪʘʥʠʡ 

ʉʝʚʘʩʪʦʧʦʣʴʩʢʦʡ, ʂʘʨʘʥʪʠʥʥʦʡ, ʇʝʩʯʘʥʦʡ, ʉʪʨʝʣʝʮʢʦʡ, ʂʨʫʛʣʦʡ, ʂʘʤʳʰʦʚʦʡ ʠ ʂʘʟʘʯʴʝʡ 

ʙʫʭʪ, ʩʣʫʞʘʱʠʭ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʨʦʜʦʣʞʝʥʠʝʤ ʙʘʣʦʢ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʨʫʧʥʳʝ ʩʫʙʰʠʨʦʪʥʳʝ ʨʘʟʣʦʤʳ ʩʜʚʠʛʦʚʦʡ ʢʠʥʝʤʘʪʠʢʠ, 

ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʦʢʨʝʩʪʥʦʩʪʝʡ ɹʘʣʘʢʣʘʚʳ, ʚ ʧʨʝʜʝʣʘʭ ɻʝʨʘʢʣʝʡʩʢʦʛʦ ʧʣʘʪʦ ʧʨʘʢʪʠʯʝʩʢʠ 

ʦʪʩʫʪʩʪʚʫʶʪ ʠ ʧʨʦʷʚʣʝʥʳ ʪʦʣʴʢʦ ʥʘ ʝʛʦ ʩʝʚʝʨʥʦʡ ʛʨʘʥʠʮʝ, ʦʧʨʝʜʝʣʷʷ ʧʨʦʩʪʠʨʘʥʠʝ ʠ 

ʢʦʥʬʠʛʫʨʘʮʠʶ ʉʝʚʘʩʪʦʧʦʣʴʩʢʦʡ ʙʫʭʪʳ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʥʘʤʠ 

ʚʳʜʝʣʝʥʳ 7 ʤʘʢʨʦʙʣʦʢʦʚ, ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʱʠʭʩʷ ʧʦ ʦʩʦʙʝʥʥʦʩʪʷʤ ʟʘʣʝʛʘʥʠʷ ʠ ʜʠʥʘʤʠʢʝ 
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ʧʦʜʟʝʤʥʳʭ ʚʦʜ (ʨʠʩ. 1). ʅʠʞʝ ʧʨʠʚʦʜʠʪʩʷ ʠʭ ʦʙʦʙʱʸʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. 

ʄʘʢʨʦʙʣʦʢ I. ɿʘʥʠʤʘʝʪ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ɻʝʨʘʢʣʝʡʩʢʦʛʦ ʧʣʘʪʦ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʝʛʦ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʦʢʨʘʠʥʳ. ɿʜʝʩʴ ʩʫʱʝʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʚʦʜʦʥʦʩʥʳʝ 

ʛʦʨʠʟʦʥʪʳ. 

1. ʉʝʟʦʥʥʳʝ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ çʚʝʨʭʦʚʦʜʢʘè ʠ ʯʝʪʚʝʨʪʠʯʥʳʡ ʚʦʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ. 

ʇʨʠʫʨʦʯʝʥʳ ʢ ʣʦʢʘʣʴʥʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʩʣʦʸʚ ʩʨʝʜʥʝʩʘʨʤʘʪʩʢʠʭ ʛʣʠʥ, ʘ ʪʘʢʞʝ ʢ 

ʜʝʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʤ ʦʪʣʦʞʝʥʠʷʤ ʜʥʠʱ ʙʘʣʦʢ. ʌʦʨʤʠʨʫʝʪʩʷ ʧʦʩʣʝ ʣʠʚʥʝʚʳʭ ʜʦʞʜʝʡ 

ʠʣʠ ʧʨʠ ʪʘʷʥʠʠ ʩʥʝʛʘ, ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʦʨʛʘʥʠʟʘʮʠʠ ʦʪʚʝʜʝʥʠʷ ʣʠʚʥʝʩʪʦʢʦʚ. ʉʚʷʟʘʥ ʩ 

ʧʨʦʩʘʯʠʚʘʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʩʢʚʦʟʴ ʪʦʣʱʫ ʚʳʚʝʪʨʝʣʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʠ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʝʤ ʠʭ ʥʘʜ ʚʳʜʝʨʞʘʥʥʳʤʠ ʛʦʨʠʟʦʥʪʘʤʠ ʛʣʠʥʠʩʪʳʭ ʛʨʫʥʪʦʚ, ʢʦʪʦʨʳʝ ʚ 

ʜʘʥʥʦʤ ʨʘʡʦʥʝ ʠʛʨʘʶʪ ʨʦʣʴ ʝʩʪʝʩʪʚʝʥʥʳʭ ʚʦʜʦʫʧʦʨʦʚ. ʇʨʘʢʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʥʝ ʠʤʝʝʪ. 

2. ʉʨʝʜʥʝʩʘʨʤʘʪʩʢʠʡ ʚʦʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ. ɺʦʜʦʚʤʝʱʘʶʱʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʜʘʥʥʦʛʦ 

ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʷʚʣʷʶʪʩʷ ʦʨʛʘʥʦʛʝʥʥʦ-ʦʙʣʦʤʦʯʥʳʝ ʠ ʦʦʣʠʪʦʚʳʝ ʢʘʚʝʨʥʦʟʥʳʝ ʠ 

ʪʨʝʱʠʥʦʚʘʪʳʝ ʠʟʚʝʩʪʥʷʢʠ, ʨʘʟʚʠʪʳʝ ʧʦʯʪʠ ʧʦʚʩʝʤʝʩʪʥʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɻʝʨʘʢ-ʣʝʡʩʢʦʛʦ 

ʧʦʣʫʦʩʪʨʦʚʘ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʛʦ ʦʥʠ ʟʘʣʝʛʘʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ɺ 

ʢʘʯʝʩʪʚʝ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʚʦʜʦʫʧʦʨʘ ʵʪʦʛʦ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʩʣʫʞʘʪ ʛʣʠʥʳ ʥʠʞʥʝʛʦ 

ʩʘʨʤʘʪʘ. ɸʙʩʦʣʶʪʥʳʝ ʦʪʤʝʪʢʠ ʢʨʦʚʣʠ ʚʦʜʦʫʧʦʨʘ ʢʦʣʝʙʣʶʪʩʷ ʦʪ + 30 ʥʘ ʚʦʩʪʦʢʝ ʜʦ ï100 ʥʘ 

ʟʘʧʘʜʝ ʤʘʢʨʦʙʣʦʢʘ. ʅʘʜ ʧʦʩʪʦʷʥʥʳʤ, ʚʳʜʝʨʞʘʥʥʳʤ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚʦʜʦʥʦʩʥʳʤ ʛʦʨʠʟʦʥʪʦʤ 

ʟʘʣʝʛʘʶʪ ʙʦʣʝʝ ʤʝʣʢʠʝ, ʣʦʢʘʣʴʥʳʝ ʟʦʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ 

ʛʠʜʨʘʚʣʠʯʝʩʢʠ ʩʚʷʟʘʥʳ ʩ ʤʦʨʝʤ. ʃʦʢʘʣʴʥʳʝ ʚʦʜʦʥʦʩʥʳʝ ʩʨʝʜʥʝʩʘʨʤʘʪʩʢʠʝ ʛʦʨʠʟʦʥʪʳ 

ʦʪʩʫʪʩʪʚʫʶʪ ʚʙʣʠʟʠ ʙʘʣʦʢ, ʢʦʪʦʨʳʝ ʠʛʨʘʶʪ ʨʦʣʴ ʝʩʪʝʩʪʚʝʥʥʳʭ ʜʨʝʥ. 

3. ʊʦʨʪʦʥʩʢʠʡ ʚʦʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ. ɺʦʜʦʚʤʝʱʘʶʱʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʪʦʨʪʦʥʩʢʦʛʦ 

ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʩʣʫʞʘʪ ʩʚʝʪʣʦ-ʩʝʨʳʝ ʠ ʧʦʯʪʠ ʙʝʣʳʝ ʧʝʩʯʘʥʠʩʪʳʝ ʤʝʣʢʦ-ʜʝʪʨʠʪʫʩʦʚʳʝ 

ʠ ʯʘʩʪʦ ʢʨʫʧʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʦʚʘʥʥʳʝ ʠʟʚʝʩʪʥʷʢʠ, ʯʘʩʪʦ ʩʦʜʝʨʞʘʱʠʝ 

ʧʨʦʩʣʦʠ ʪʦʥʢʦʟʝʨʥʠʩʪʦʛʦ ʢʚʘʨʮʝʚʦʛʦ ʧʝʩʢʘ.  

ɺ ʧʨʝʜʝʣʘʭ ʤʘʢʨʦʙʣʦʢʘ ˉ 1 ʦʥʠ ʟʘʣʝʛʘʶʪ ʧʦʜ ʤʦʱʥʳʤ ʩʣʦʝʤ ʥʠʞʥʝʩʘʨʤʘʪʩʢʠʭ ʛʣʠʥ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʚʩʝʤʝʩʪʥʦ ʷʚʣʷʶʪʩʷ ʚʦʜʦʥʦʩʥʳʤʠ. ɺʦʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ ʷʚʣʷʝʪʩʷ ʥʘ-ʧʦʨʥʳʤ. 

ɽʛʦ ʤʦʱʥʦʩʪʴ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 30-40 ʤ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʷʭ ʤʘʢʨʦʙʣʦʢʘ ʜʦ 6 ʤ ʚ 

ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ (ʧʦʙʝʨʝʞʴʝ ʙʫʭʪʳ ʂʨʫʛʣʘʷ). ʉʨʝʜʥʠʡ ʜʝʙʠʪ ʩʦʩʪʘʚʣʷʝʪ 1.7 ʤ3/ʯʘʩ, ʘ ʚ 

ʦʪʜʝʣʴʥʳʭ ʩʢʚʘʞʠʥʘʭ ʦʥ ʜʦʩʪʠʛʘʝʪ ʙʦʣʝʝ 30 ʤ3/ʯʘʩ. ɸʙʩʦʣʶʪʥʳʝ ʦʪʤʝʪʢʠ ʢʨʦʚʣʠ ʚʦʜʦʥʦʩʥʦʛʦ 

ʛʦʨʠʟʦʥʪʘ ʢʦʣʝʙʣʶʪʩʷ ʦʪ 0 ʤ ʥʘ ʚʦʩʪʦʢʝ ʜʦ ï130 ʤ ʥʘ ʟʘʧʘʜʝ ʤʘʢʨʦʙʣʦʢʘ. 

ʄʘʢʨʦʙʣʦʢ I-ʘ. ʆʙʦʩʦʙʣʝʥ ʦʪ ʤʘʢʨʦʙʣʦʢʘ I ʢʨʫʧʥʳʤ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʳʤ ʨʘʟʣʦʤʦʤ, 

ʧʨʦʭʦʜʷʱʠʤ ʧʦ ʦʩʝʚʦʡ ʯʘʩʪʠ ʂʘʟʘʯʴʝʡ ʙʫʭʪʳ. ɺ ʩʚʷʟʠ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʜʠʬʬʝʨʝʥʮʠ-

ʨʦʚʘʥʥʳʤʠ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʜʚʠʞʝʥʠʷʤʠ ʚ ʨʘʥʥʝʩʘʨʤʘʪʩʢʦʝ ʚʨʝʤʷ ʤʘʢʨʦʙʣʦʢ, ʨʘʩʧʦʣʦ-

ʞʝʥʥʳʡ ʟʘʧʘʜʥʝʝ ʨʘʟʣʦʤʘ, ʠʩʧʳʪʘʣ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʧʦʜʥʷʪʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʨʦʚʣʷ 

ʥʠʞʥʝʩʘʨʤʘʪʩʢʠʭ ʛʣʠʥ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʘʙʩʦʣʶʪʥʦʡ ʦʪʤʝʪʢʝ ʦʢʦʣʦ 50 ʤ, ʯʪʦ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 

ʥʘ 40-50 ʤ ʚʳʰʝ, ʯʝʤ ʚ ʨʘʡʦʥʝ ʙʫʭʪ ʂʘʤʳʰʦʚʦʡ ʠ ʂʨʫʛʣʦʡ. 

ʄʘʢʨʦʙʣʦʢ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʥʘ ʢʨʦʚʣʝ ʥʠʞʥʝʩʘʨʤʘʪʩʢʠʭ 

ʛʣʠʥ ʠ ʪʦʨʪʦʥʩʢʦʛʦ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʘ. ʆʯʝʚʠʜʥʦ, ʵʪʠ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʩʜʨʝʥʠʨʦʚʘʥʳ ʧʦ 

ʢʨʫʧʥʦʤʫ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʤʫ ʪʝʢʪʦʥʠʯʝʩʢʦʤʫ ʥʘʨʫʰʝʥʠʶ, ʨʘʟʜʝʣʷʶʱʝʤʫ ʤʘʢʨʦ-ʙʣʦʢʠ I ʠ 

I-ʘ. ɺ ʧʨʝʜʝʣʘʭ ʤʘʢʨʦʙʣʦʢʘ ʫʩʪʘʥʦʚʣʝʥ ʪʦʣʴʢʦ ʤʘʣʦʜʝʙʠʪʥʳʡ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʛʦʨʠʟʦʥʪ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʛʠʜʨʘʚʣʠʯʝʩʢʠ ʩʚʷʟʘʥʥʳʡ ʩ ʤʦʨʝʤ. 

ʄʘʢʨʦʙʣʦʢ II . ʈʘʩʧʦʣʦʞʝʥ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɻʝʨʘʢʣʝʡʩʢʦʛʦ ʧʣʘʪʦ. ɿʜʝʩʴ 

ʦʪʣʦʞʝʥʠʷ ʩʨʝʜʥʝʛʦ ʠ ʚʝʨʭʥʝʛʦ ʤʠʦʮʝʥʘ ʟʘʣʝʛʘʶʪ ʥʘ ʨʘʟʤʳʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʨʝʜʥʝʶʨʩʢʠʭ 

ʚʫʣʢʘʥʠʪʦʚ. ɺʦʜʦʫʧʦʨ, ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ ʤʘʢʨʦʙʣʦʢʘ ˉ 1 ï ʥʠʞʥʝʩʘʨʤʘʪʩʢʠʝ ʛʣʠʥʳ, 

ʨʘʟʜʝʣʷʶʱʠʝ ʪʦʨʪʦʥʩʢʠʡ ʠ ʥʠʞʥʝʩʘʨʤʘʪʩʢʠʡ ʚʦʜʦʥʦʩʥʳʝ ʛʦʨʠʟʦʥʪʳ, ʟʜʝʩʴ ʦʪʩʫʪʩʪʚʫʝʪ. 

ɺʦʩʪʦʯʥʦʡ ʛʨʘʥʠʮʝʡ ʷʚʣʷʝʪʩʷ ʟʦʥʘ ɻʝʦʨʛʠʝʚʩʢʦʛʦ ʨʘʟʣʦʤʘ. ɺ ʧʨʝʜʝʣʘʭ ʤʘʢʨʦʙʣʦʢʘ 

ʩʫʱʝʩʪʚʫʶʪ ʯʝʪʚʝʨʪʠʯʥʳʡ ʠ ʩʨʝʜʥʝʩʘʨʤʘʪʩʢʠʡ ʚʦʜʦʥʦʩʥʳʝ ʛʦʨʠʟʦʥʪʳ.  

1. ʏʝʪʚʝʨʪʠʯʥʳʡ ʚʦʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ. ɺʦʜʦʚʤʝʱʘʶʱʠʤʠ ʧʦʨʦʜʘʤʠ ʷʚʣʷʶʪʩʷ 

ʯʝʪʚʝʨʪʠʯʥʳʝ ʜʝʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʝ ʩʫʛʣʠʥʢʠ, ʨʘʟʚʠʪʳʝ ʧʦ ʜʥʠʱʘʤ ʙʘʣʦʢ. ʆʩʦʙʝʥʥʦ 

ʚʦʜʦʦʙʠʣʝʥ ʚ ʙʘʣʢʘʭ, ʚ ʙʦʨʪʘʭ ʢʦʪʦʨʳʭ ʦʙʥʘʞʘʶʪʩʷ ʩʨʝʜʥʝʩʘʨʤʘʪʩʢʠʝ ʚʦʜʦʥʦʩʥʳʝ ʛʦʨʠʟʦʥʪʳ. 

ɺʦʜʘ, ʧʦʩʪʫʧʘʶʱʘʷ ʠʟ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʨʦʜʥʠʢʦʚ ʥʘ ʩʢʣʦʥʘʭ ʙʘʣʦʢ, ʚ ʦʩʥʦʚʥʦʤ ʧʠʪʘʝʪ ʵʪʦʪ 
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ʚʦʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ. ɺ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʧʠʪʘʥʠʝ ʛʦʨʠʟʦʥʪʘ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʸʪ 

ʠʥʬʠʣʴʪʨʘʮʠʠ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʚ ʧʨʝʜʝʣʘʭ ʚʦʜʦʩʙʦʨʥʦʡ ʧʣʦʱʘʜʠ ʙʘʣʦʢ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʚʦʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ ʠʛʨʘʝʪ ʚʪʦʨʦʩʪʝʧʝʥʥʫʶ ʨʦʣʴ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʣʠʚʘ ʟʝʤʝʣʴ 

ʩʘʜʦʚʦʜʯʝʩʢʠʭ ʪʦʚʘʨʠʱʝʩʪʚ. ʆ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʨʘʥʝʝ ʢʦʣʦʜʮʝʚ, ʵʢʩʧʣʫʘʪʠʨʦʚʘʚʰʠʭ 

ʯʝʪʚʝʨʪʠʯʥʳʡ ʚʦʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ, ʄʦʠʩʝʝʚ ɸ.ʉ. [1] ʩʦʦʙʱʘʣ ʩʣʝʜʫʶʱʝʝ: çɺ ʚʝʨʭʦʚʴʷʭ 

ʙʘʣʢʠ ɹʝʨʤʘʥʘ ʠʤʝʝʪʩʷ ʢʦʣʦʜʝʮ, ʦʪʨʳʪʳʡ ʚ ʜʥʠʱʝ ʙʘʣʢʠ ʠ ʟʘʣʦʞʝʥʥʳʡ ʚ ʜʝʣʶʚʠʠ, ʦʙʣʘʩʪʴ 

ʧʠʪʘʥʠʷ ʢʦʪʦʨʦʛʦ ʥʘʭʦʜʠʪʩʷ ʚ ʶʨʩʢʠʭ ʠʟʚʝʩʪʥʷʢʘʭè. 

2. ʉʨʝʜʥʝʩʘʨʤʘʪʩʢʠʡ ʚʦʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ. ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʦʪʣʦʞʝʥʠʡ 

ʩʨʝʜʥʝʛʦ ʩʘʨʤʘʪʘ ʚ ʧʨʝʜʝʣʘʭ ʤʘʢʨʦʙʣʦʢʘ ˉ 2 ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʩʣʦʸʚ ʢʚʘʨʮʝʚʳʭ ʛʨʘʚʝʣʠʪʦʚ. 

ʆʥʠ ʦʙʨʘʟʦʚʘʣʠʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʤʳʚʘ ʚʝʨʭʥʝʶʨʩʢʠʭ ʢʦʥʛʣʦʤʝʨʘʪʦʚ, ʠ, ʚʝʨʦʷʪʥʦ, ʤʘʨʢʠʨʫʶʪ 

ʵʪʘʧʳ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ ʨʝʛʠʦʥʘ. ʏʘʩʪʦ ʛʨʘʚʝʣʠʪʳ ʧʦʜʩʪʠʣʘʶʪʩʷ ʛʣʠʥʘʤʠ, ʯʪʦ 

ʩʦʟʜʘʸʪ ʠʜʝʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ. ʉʨʝʜʥʝʩʘʨʤʘʪʩʢʠʝ 

ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʚ ʧʨʝʜʝʣʘʭ ʤʘʢʨʦʙʣʦʢʘ ˉ 2 ʚ ʦʩʥʦʚʥʦʤ ʧʨʠʫʨʦʯʝʥʳ ʢ ʩʣʦʷʤ ʛʨʘʚʝʣʠʪʦʚ. 

ʄʘʢʨʦʙʣʦʢ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʟʤʝʥʯʠʚʳʤʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, 

ʩʚʷʟʘʥʥʳʤʠ ʩʦ ʩʣʦʞʥʦʡ ʢʣʘʚʠʰʥʦʡ ʪʝʢʪʦʥʠʢʦʡ ʨʘʡʦʥʘ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʨʘʟʣʦʤʳ 

ʦʨʪʦʛʦʥʘʣʴʥʦʡ ʠ ʜʠʘʛʦʥʘʣʴʥʦʡ ʦʨʠʝʥʪʠʨʦʚʢʠ ʨʘʟʙʠʚʘʶʪ ʪʝʨʨʠʪʦʨʠʶ ʤʘʢʨʦʙʣʦʢʘ ʥʘ ʨʷʜ ʙʦʣʝʝ 

ʤʝʣʢʠʭ ʙʣʦʢʦʚ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʳʭ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ 

ʠʟʤʝʥʷʪʴʩʷ. 

ʉʨʝʜʥʝʶʨʩʢʠʝ ʚʫʣʢʘʥʠʪʳ ʨʘʡʦʥʘ ʤ. ʌʠʦʣʝʥʪ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟʚʦʜʥʳ. 

ɺ ʧʨʝʜʝʣʘʭ ʤʘʢʨʦʙʣʦʢʘ ʥʘʤʠ ʚʳʜʝʣʝʥ ʙʣʦʢ II-ʘ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜʥʳʤ ʤʝʞʜʫ 

ʤʘʢʨʦʙʣʦʢʘʤʠ I ʠ II. ɿʜʝʩʴ ʫʞʝ ʩʣʘʙʦ ʧʨʦʷʚʣʝʥʳ ʯʝʨʪʳ, ʧʨʠʩʫʱʠʝ ʤʘʢʨʦʙʣʦʢʫ I, ʘ ʠʤʝʥʥʦ: 

ʥʘʣʠʯʠʝ ʤʘʨʢʠʨʫʶʱʝʛʦ ʛʦʨʠʟʦʥʪʘ ʥʠʞʥʝʩʘʨʤʘʪʩʢʠʭ ʛʣʠʥ, ʦʪʜʝʣʷʶʱʠʭ ʩʨʝʜʥʝʩʘʨʤʘʪʩʢʠʡ ʠ 

ʪʦʨʪʦʥʩʢʠʡ ʚʦʜʦʥʦʩʥʳʝ ʛʦʨʠʟʦʥʪʳ. 

ʄʘʢʨʦʙʣʦʢ III . ʅʘʭʦʜʠʪʩʷ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɻʝʨʘʢʣʝʡʩʢʦʛʦ ʧʣʘʪʦ. ɼʣʷ ʵʪʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʭʘʨʘʢʪʝʨʥʦ ʩʣʦʞʥʦʝ ʙʣʦʢʦʚʦʝ ʩʪʨʦʝʥʠʝ, ʝʜʠʥʳʡ, ʚʳʜʝʨʞʘʥʥʳʡ ʚʦʜʦʥʦʩʥʳʡ 

ʛʦʨʠʟʦʥʪ ʦʪʩʫʪʩʪʚʫʝʪ. ʆʙʨʘʟʦʚʘʥʠʷ ʩʘʨʤʘʪʩʢʦʛʦ ʷʨʫʩʘ ʪʨʘʥʩʛʨʝʩʩʠʚʥʦ ʟʘʣʝʛʘʶʪ ʥʘ ʨʘʟʤʳʪʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚʝʨʭʥʝʤʝʣʦʚʳʭ ʤʝʨʛʝʣʝʡ ʠ ʧʘʣʝʦʛʝʥʦʚʳʭ ʥʫʤʤʫʣʠʪʦʚʳʭ ʠʟʚʝʩʪʥʷʢʦʚ. 

ʇʦʜʟʝʤʥʳʝ ʚʦʜʳ ʦʙʥʘʨʫʞʝʥʳ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʤʘʢʨʦʙʣʦʢʘ. ʕʪʦ ï ʥʠʞʥʝʤʝʣʦʚʦʡ, 

ʤʘʣʦʜʝʙʠʪʥʳʡ ʚʦʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ, ʧʨʠʫʨʦʯʝʥʥʳʡ ʢ ʪʨʝʱʠʥʦʚʘʪʳʤ ʧʝʩʯʘʥʠʢʘʤ. ɻʣʫʙʠʥʘ 

ʟʘʣʝʛʘʥʠʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ï ʦʢʦʣʦ 120 ʤ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ. ɺʝʨʭʥʝʤʝʣʦʚʳʝ ʤʝʨʛʝʣʠ ʠ 

ʧʘʣʝʦʛʝʥʦʚʳʝ ʥʫʤʤʫʣʠʪʦʚʳʝ ʠʟʚʝʩʪʥʷʢʠ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟʚʦʜʥʳ, ʢʦʝ-ʛʜʝ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ 

ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʩʘʨʤʘʪʩʢʠʭ ʠʟʚʝʩʪʥʷʢʘʭ. 

ʄʘʢʨʦʙʣʦʢ IV . ʈʘʩʧʦʣʦʞʝʥ ʚʦʩʪʦʯʥʝʝ ʟʦʥʳ ɻʝʦʨʛʠʝʚʩʢʦʛʦ ʨʘʟʣʦʤʘ. ʅʘʠʙʦʣʴʰʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʝ ʚʦʜʦʥʦʩʥʳʝ ʛʦʨʠʟʦʥʪʳ. 

1. ʏʝʪʚʝʨʪʠʯʥʳʡ ʚʦʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ. ɺ ʦʩʥʦʚʥʦʤ ʛʝʥʝʪʠʯʝʩʢʠ ʩʚʷʟʘʥ ʩ 

ʧʦʜʨʫʩʣʦʚʳʤ ʩʪʦʢʦʤ ʨʝʯʢʠ ɹʘʣʘʢʣʘʚʢʘ. ʈʘʟʚʠʪ ʚ ʯʝʪʚʝʨʪʠʯʥʳʭ ʘʣʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶ-ʚʠʘʣʴʥʳʭ 

ʦʪʣʦʞʝʥʠʷʭ. ʇʨʠ ʦʙʠʣʴʥʦʤ ʚʳʧʘʜʝʥʠʠ ʦʩʘʜʢʦʚ ʧʦʜʲʸʤ ʫʨʦʚʥʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚʳʟʳʚʘʝʪ 

ʣʦʢʘʣʴʥʦʝ ʧʦʜʪʦʧʣʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ. 

2. ʅʠʞʥʝʤʝʣʦʚʦʡ ʚʦʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ. ʐʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥ ʚ ʛ. ɹʘʣʘʢʣʘʚʝ ʠ ʝʸ 

ʦʢʨʝʩʪʥʦʩʪʷʭ. ɺʦʜʦʚʤʝʱʘʶʱʠʤʠ ʧʦʨʦʜʘʤʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʷʚʣʷʶʪʩʷ ʪʨʝʱʠʥʦʚʘʪʳʝ ʧʝʩʯʘʥʠʢʠ 

ʛʦʪʝʨʠʚʩʢʦʛʦ ʷʨʫʩʘ ʠ ʠʭ ʵʣʶʚʠʡ, ʚʦʜʦʫʧʦʨʦʤ ï ʚʘʣʘʥʞʠʥʩʢʠʝ ʘʨʛʠʣʣʠʪʳ. ʇʦʩʣʝʜʥʠʝ ʠʛʨʘʶʪ 

ʨʦʣʴ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʚʦʜʦʫʧʦʨʘ, ʧʦʵʪʦʤʫ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʤʦʛʫʪ ʟʘʣʝʛʘʪʴ ʠ ʚ ʙʦʣʝʝ ʤʦʣʦʜʳʭ 

ʦʪʣʦʞʝʥʠʷʭ, ʚ ʯʘʩʪʥʦʩʪʠ ï ʚ ʘʣʴʙʩʢʠʭ ʢʦʥʛʣʦʤʝʨʘʪʘʭ, ʢʘʢ ʵʪʦ ʠʤʝʝʪ ʤʝʩʪʦ ʥʘ ʩʢʣʦʥʝ ʛ. 

çɸʚʪʦʤʘʪʯʠʢè.  

3. ɺʝʨʭʥʝʶʨʩʢʠʝ ʚʦʜʦʧʨʦʷʚʣʝʥʠʷ. ɽʜʠʥʦʛʦ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʥʝ ʦʙʨʘʟʫʶʪ. 

ʉʦʛʣʘʩʥʦ ʬʦʥʜʦʚʳʤ ʤʘʪʝʨʠʘʣʘʤ ɹʘʣʘʢʣʘʚʩʢʦʡ ɻʈʇ, ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʚ ʪʦʣʱʝ ʢʠʤʝʨʠʜʞ-

ʪʠʪʦʥʩʢʠʭ ʠʟʚʝʩʪʥʷʢʦʚ ʚ ʨʘʡʦʥʝ ʇʩʠʣʝʨʘʭʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩʜʨʝʥʠʨʦʚʘʥʳ ʜʦ ʫʨʦʚʥʷ 

ʤʦʨʷ. ɺ ʨʘʡʦʥʝ ɿʘʧʘʜʥʦ-ɹʘʣʘʢʣʘʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʫʨʦʚʝʥʴ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʙʳʣ 

ʟʘʬʠʢʩʠʨʦʚʘʥ ʥʘ ʦʪʤʝʪʢʝ +5 ʤ, ʜʝʙʠʪ ʵʪʦʛʦ ʛʦʨʠʟʦʥʪʘ ʥʝʟʥʘʯʠʪʝʣʝʥ. ʕʪʦ ï ʪʨʝʱʠʥʥʳʝ ʚʦʜʳ 

ʶʨʩʢʠʭ ʠʟʚʝʩʪʥʷʢʦʚ. ɺ ʩʚʷʟʠ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʦʙʚʦʜʥʸʥʥʦʩʪʴʶ ʨʘʡʦʥʘ, ʢʘʨʩʪʦʚʳʝ ʧʨʦʮʝʩʩʳ 

ʚ ʶʨʩʢʠʭ ʠʟʚʝʩʪʥʷʢʘʭ ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ɺ ʦʩʥʦʚʥʦʤ ʦʥʠ ʧʨʠʫʨʦʯʝʥʳ ʢ 

ʟʦʥʘʤ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ, ʟʘʧʦʣʥʝʥʥʳʤ ʢʨʘʩʥʦ-ʙʫʨʦʡ ʛʣʠʥʦʡ. ʆʜʥʘʢʦ, ʚ ʧʨʝʜʝʣʘʭ 
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ʥʝʢʦʪʦʨʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ, ʦʧʝʨʷʶʱʠʭ ɻʝʦʨʛʠʝʚʩʢʠʡ ʨʘʟʣʦʤ, ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ 

ʘʢʢʫʤʫʣʠʨʫʶʪʩʷ ʠ ʠʥʦʛʜʘ ʚʳʭʦʜʷʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʚ ʚʠʜʝ ʨʦʜʥʠʢʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ 

ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʦʙʚʦʜʥʸʥʥʫʶ ʙʘʣʢʫ ʚ ʨʘʡʦʥʝ 10 ʢʤ ɹʘʣʘʢʣʘʚʩʢʦʛʦ ʰʦʩʩʝ, ʨʦʜʥʠʢʠ ʢʦʪʦʨʦʡ 

ʷʚʣʷʶʪʩʷ ʠʩʪʦʢʘʤʠ ʨʝʯʢʠ ɹʘʣʘʢʣʘʚʢʠ. 

ʄʘʢʨʦʙʣʦʢ V. ʇʨʠʫʨʦʯʝʥ ʢ ʟʦʥʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʫʬʦʛʝʥʥʳʭ ʧʝʩʯʘʥʠʢʦʚ (ʉʝʤʷʢʠʥʳ 

ʚʳʩʦʪʳ). ʅʘ ʩʝʚʝʨʝ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟʚʦʜʝʥ. ʅʘ ʶʛʝ, ʚ ʩʚʷʟʠ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʟʘʣʝʛʘʥʠʷ 

ʚʘʣʘʥʞʠʥʩʢʠʭ ʘʨʛʠʣʣʠʪʦʚ, ʫʨʦʚʝʥʴ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʙʣʠʟʦʢ ʢ ʧʦʚʝʨʭʥʦʩʪʠ. ɿʜʝʩʴ ʦʪʤʝʯʘʶʪʩʷ 

ʦʪʜʝʣʴʥʳʝ ʟʘʙʦʣʦʯʝʥʥʳʝ ʫʯʘʩʪʢʠ. 

ʀʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʛ. ʉʝʚʘʩʪʦʧʦʣʷ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʚʷʟʘʥʳ ʩʦ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʩʪʨʦʝʥʠʝʤ ʨʝʛʠʦʥʘ. ʇʨʠ ʵʪʦʤ 

ʛʣʘʚʝʥʩʪʚʫʶʱʘʷ ʨʦʣʴ ʚ ʪʨʘʥʟʠʪʝ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʬʦʨʤʠʨʦʚʘʥʠʠ ʨʘʟʥʦ-

ʚʦʟʨʘʩʪʥʳʭ ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʧʨʠʥʘʜʣʝʞʠʪ ʛʣʫʙʠʥʥʦʡ ʩʪʨʫʢʪʫʨʝ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ï ɻʝʦʨʛʠʝʚʩʢʦʤʫ ʨʘʟʣʦʤʫ. ʅʘ ʝʛʦ ʧʨʦʜʦʣʞʝʥʠʠ ʚ ʤʦʨʝ ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ ʠʩʪʦʯʥʠʢʦʚ 

ʩʫʙʤʘʨʠʥʥʦʡ ʨʘʟʛʨʫʟʢʠ ʧʨʝʩʥʳʭ ʚʦʜ. ɺ ʵʪʦʤ ʘʩʧʝʢʪʝ ʪʘʢʞʝ ʠʥʪʝʨʝʩʝʥ ʛʨʘʙʝʥ ɹʘʣʘʢʣʘʚʩʢʦʡ 

ʙʫʭʪʳ, ʥʘ ʧʨʦʜʦʣʞʝʥʠʠ ʢʦʪʦʨʦʛʦ ʚ ʤʦʨʝ ʥʘʭʦʜʠʪʩʷ ʟʦʥʘ ʨʘʟʛʨʫʟʢʠ ʥʠʞʥʝʤʝʣʦʚʳʭ ʚʦʜʦʥʦʩʥʳʭ 

ʛʦʨʠʟʦʥʪʦʚ. 

ʊʝʭʥʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ ʚ ʙʘʣʘʥʩʝ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʧʦʢʘ ʝʱʸ ʠʤʝʶʪ ʚʪʦʨʦʩʪʝʧʝʥʥʦʝ 

ʟʥʘʯʝʥʠʝ, ʦʜʥʘʢʦ ʦʥʠ ʩʦʟʜʘʶʪ ʥʝʛʘʪʠʚʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ ï 

ʘʢʪʠʚʠʟʘʮʠʶ ʦʧʘʩʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʦʜʪʦʧʣʝʥʠʝ ʪʝʨʨʠʪʦʨʠʡ. 

 

ʃʠʪʝʨʘʪʫʨʘ. 

1. ʄʦʠʩʝʝʚ ɸ.ʉ. ɻʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʡ ʦʯʝʨʢ ʛ. ʉʝʚʘʩʪʦʧʦʣʷ ʠ ʝʛʦ ʦʢʨʝʩʪʥʦʩʪʝʡ: ʉ 1 ʢʘʨʪ. 

/ɸ.ʉ. ʄʦʠʩʝʝʚ. ï ʃʝʥʠʥʛʨʘʜ; ʄʦʩʢʚʘ: ɻʦʩ. ʅʘʫʯ.-ʪʝʭʥ. ɻʝʦʣ.-ʨʘʟʚʝʜʦʯʥʦʝ ʠʟʜ-ʚʦ, 1932. ï ʆʙʣ., 

56 ʩ., 1 ʚʢʣ.ʣ. ʢʘʨʪ. ï (ʊʨʫʜʳ ɺʩʝʩʦʶʟʥʦʛʦ ʛʝʦʣʦʛʦ-ʨʘʟʚʝʜʦʯʥʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ ʅʂʊʇ ʉʉʉʈ / 

ʎʝʥʪʨ. ʅʘʫʯ.-ʠʩʩʣʝʜ. ɻʝʦʣ.-ʨʘʟʚʝʜʦʯʥʳʡ ʠʥ-ʪ. ʉʝʢʪʦʨ ʛʠʜʨʦʛʝʦʣʦʛʠʠ; ʚʳʧ. 137.  

2. ʄʦʠʩʝʝʚ ɸ.ʉ. ʂ ʛʝʦʣʦʛʠʠ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɻʣʘʚʥʦʡ ʛʨʷʜʳ ʂʨʳʤʩʢʠʭ ʛʦʨ. ʉ 2 ʪʘʙʣ./ 

ɸ.ʉ. ʄʦʠʩʝʝʚ. ï ʃʝʥʠʥʛʨʘʜ. ʀʟʜʘʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʤʠʪʝʪʘ, 1930/ ʄʘʪʝʨʠʘʣʳ ʧʦ ʦʙʱʝʡ ʠ 

ʧʨʠʢʣʘʜʥʦʡ ʛʝʦʣʦʛʠʠ. ɺʳʧ. 89. ʉʝʨʠʷ ʨʘʙʦʪ ʧʦ ʛʝʦʣʦʛʠʠ ʂʘʚʢʘʟʘ ʠ ʂʨʳʤʘ; ʚʳʧ. 89. 

3. ʄʫʨʘʪʦʚ ʄ.ɺ. ʂʨʘʪʢʠʡ ʦʯʝʨʢ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʂʨʳʤʘ. ʉ 1 ʢʘʨʪ. / ʄ.ɺ. 

ʄʫʨʘʪʦʚ. ï ʄʦʩʢʚʘ. ɻʦʩ. ʅʘʫʯ. ʊʝʭʥ. ʀʟʜ-ʚʦ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʛʝʦʣʦʛʠʠ ʠ ʦʭʨʘʥʝ ʥʝʜʨ, 1960. ï 

ʆʙʣ, 208 ʩ. 

4. ʈʫʭʣʦʚ ʅ.ɺ. ʆʙʟʦʨ ʨʝʯʥʳʭ ʜʦʣʠʥ ʛʦʨʥʦʡ ʯʘʩʪʠ ʂʨʳʤʘ. / ʅ.ɺ. ʈʫʭʣʦʚ.- ʇʝʪʨʦʛʨʘʜ. ʆʪʜ. 

ɿʝʤ. ʋʣʫʯʰʝʥʠʡ. ʊʠʧ. ɺ.ʌ. ʂʠʨʰʙʘʫʤʘ. ʆʙʣ. 491 ʩ., 31 ʣ. ʠʣ. ʢʘʨʪ 25. 

 

THE MAIN FEATURES OF THE HYDROGEOLOGY OF SEVASTOPOL  

V.E. Ivanov 

 mail:vladiwolf@gmail.com 

Sevastopol Institute of Geodynamics and Engineering researches Sevastopol, Russia 

Abstract. The main features of the hydrogeology of Sevastopol are considered. Zoning of the 

territory was performed. The basic patterns of groundwater occurrence have been determined. The 

relationship between groundwater distribution and structural and tectonic features of the region is 

shown. 

Keywords. Hydrogeology, macroblock, groundwater, tectonic structures. 

 

 

  

mailto:vladiwolf@gmail.com


 

63 

 

ʋɼʂ 504 

ʄʆʈʌʆʃʀʊʆɻɽʅʅɸʗ ʆʉʅʆɺɸ ʃɸʅɼʐɸʌʊʆɺ, ʂɸʂ ʂʆʄʇʆʅɽʅʊ 

ɻɽʆʕʂʆʃʆɻʀʏɽʉʂʆʁ ʆʎɽʅʂʀ 

ɽ.ʉ. ʂʘʰʠʨʠʥʘ1, ɽ.ʀ. ɻʦʣʫʙʝʚʘ2  

ʀʥʩʪʠʪʫʪ ʙʠʦʣʦʛʠʠ ʶʞʥʳʭ ʤʦʨʝʡ ʠʤʝʥʠ ɸ.ʆ. ʂʦʚʘʣʝʚʩʢʦʛʦ ʈɸʅ, ʛ. ʉʝʚʘʩʪʦʧʦʣʴ, ʈʦʩʩʠʷ1 

ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ2 

e-mail: e_katerina.05@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʘ ʤʦʨʬʦʣʠʪʦʛʝʥʥʘʷ ʦʩʥʦʚʘ ʣʘʥʜʰʘʬʪʦʚ ʢʘʢ ʢʨʠʪʝʨʠʡ, 

ʧʨʠʤʝʥʷʝʤʳʡ ʧʨʠ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʪʝʨʨʠʪʦʨʠʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʝʨʚʳʤ ʢʨʠʪʝʨʠʝʤ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʚʳʩʪʫʧʘʝʪ ʨʝʣʴʝʬ ï ʛʦʨʥʳʡ ʠʣʠ ʨʘʚʥʠʥʥʳʡ. ʄʦʨʬʦʣʠʪʦʛʝʥʥʘʷ 

ʦʩʥʦʚʘ ʩʪʘʥʦʚʠʪʩʷ ʚʝʜʫʱʠʤ ʬʘʢʪʦʨʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʛʦʨʥʳʭ 

ʫʩʣʦʚʠʷʭ, ʦʩʦʙʝʥʥʦ ʩ ʭʦʣʦʜʥʳʤ ʢʣʠʤʘʪʦʤ. ɺ ʛʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʂʨʳʤʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ, 

ʦʪʣʠʯʘʶʱʝʛʦʩʷ ʤʷʛʢʠʤ ʪʝʧʣʳʤ ʢʣʠʤʘʪʦʤ, ʛʝʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ 

ʦʧʨʝʜʝʣʷʶʪ ʜʠʥʘʤʠʢʫ ʣʘʥʜʰʘʬʪʦʚ, ʥʦ ʠʭ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ 

ʥʝʩʢʦʣʴʢʦ ʩʥʠʞʘʝʪʩʷ. ʇʨʠ ʚʳʙʦʨʝ ʦʮʝʥʢʠ ʢʨʠʪʝʨʠʝʚ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʥʝʦʙʭʦʜʠʤ 

ʫʯʝʪ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʩʪʨʫʢʪʫʨʳ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʦʵʢʦʣʦʛʠʷ, ʣʘʥʜʰʘʬʪ, ʧʨʠʨʦʜʥʳʝ ʟʦʥʳ, ʛʝʦʣʦʛʦ-

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʂʨʳʤ, ʍʠʙʠʥʩʢʠʝ ʛʦʨʳ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʤʝʯʘʝʪʩʷ ʫʩʠʣʝʥʠʝ ʚʣʠʷʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, ʤʥʦʛʠʝ ʠʟ 

ʢʦʪʦʨʳʭ ʩʪʘʣʠ ʛʣʦʙʘʣʴʥʳʤʠ, ʥʦ ʧʨʦʷʚʣʷʶʪʩʷ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʠ ʣʦʢʘʣʴʥʦʤ ʫʨʦʚʥʷʭ. ʆʜʥʠʤ 

ʠʟ ʧʦʜʭʦʜʦʚ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʣʘʥʜʰʘʬʪʦʚ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʠ 

ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʝʧʝʥʠ ʝʝ ʦʩʪʨʦʪʳ [2].  

ɺ ʢʘʯʝʩʪʚʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʝʜʠʥʠʮʳ ʦʮʝʥʢʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʦʥʪʫʨʘ 

ʣʘʥʜʰʘʬʪʦʚ, ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ (ʥʘʧʨʠʤʝʨ, ʚʦʜʦʝʤʦʚ), ʝʜʠʥʠʮ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʜʝʣʝʥʠʷ, ʛʦʨʦʜʩʢʠʝ ʪʝʨʨʠʪʦʨʠʠ.  

ʄʝʪʦʜʠʢʘ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʦʩʥʦʚʘʥʘ ʥʘ ʦʧʨʝʜʝʣʝʥʠʠ ʩʦʩʪʦʷʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʠʭ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ [6]. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʣʘʥʜʰʘʬʪʥʦʛʦ 

ʧʦʜʭʦʜʘ ʧʨʦʚʦʜʠʪʩʷ ʧʦʢʦʤʧʦʥʝʥʪʥʘʷ ʦʮʝʥʢʘ: ʢʣʠʤʘʪʘ, ʤʦʨʬʦʣʠʪʦʛʝʥʥʦʡ ʦʩʥʦʚʳ, ʧʨʠʨʦʜʥʳʭ 

ʚʦʜ, ʧʦʯʚ, ʙʠʦʪʳ. ʄʦʨʬʦʣʠʪʦʛʝʥʥʘʷ ʦʩʥʦʚʘ ʠ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚʦ ʤʥʦʛʦʤ 

ʦʧʨʝʜʝʣʷʶʪ ʦʙʣʠʢ ʣʘʥʜʰʘʬʪʘ ʠ ʚʳʩʪʫʧʘʶʪ ʦʜʥʠʤʠ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ.  

ʄʦʨʬʦʣʠʪʦʛʝʥʥʘʷ ʦʩʥʦʚʘ ʣʘʥʜʰʘʬʪʘ ð ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʢʦʪʦʨʳʝ 

ʩʣʘʛʘʶʪ ʪʝʨʨʠʪʦʨʠʶ ʠ ʦʧʨʝʜʝʣʷʶʪ ʝʸ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ [4]. ʅʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʣʘʥʜʰʘʬʪʥʳʭ ʫʩʣʦʚʠʡ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʢʘʢ ʩʦʩʪʘʚ ʠ ʩʚʦʡʩʪʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʪʘʢ ʠ ʛʝʦʣʦʛʦ-

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. 

ʈʦʣʴ ʤʦʨʬʦʣʠʪʦʛʝʥʥʦʡ ʦʩʥʦʚʳ ʨʘʟʣʠʯʘʝʪʩʷ ʚ ʨʘʟʥʳʭ ʣʘʥʜʰʘʬʪʘʭ. ʊʘʢ, ʨʘʚʥʠʥʥʳʝ ʠ 

ʛʦʨʥʳʝ ʣʘʥʜʰʘʬʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʩʪʝʧʝʥʠ ʫʩʪʦʡʯʠʚʦʩʪʠ. ɺʝʜʫʱʠʤ ʬʘʢʪʦʨʦʤ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʩʪʘʥʦʚʠʪʩʷ ʨʝʣʴʝʬ. ɻʦʨʥʳʝ ʣʘʥʜʰʘʬʪʳ ʙʦʣʝʝ 

ʜʠʥʘʤʠʯʥʳ, ʷʚʣʷʷʩʴ ʘʨʝʥʦʡ ʘʢʪʠʚʥʦʛʦ ʧʨʦʪʝʢʘʥʠʷ ʛʝʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, 

ʧʨʠʚʦʜʷʱʠʭ ʢ ʠʟʤʝʥʝʥʠʶ ʠ ʩʤʝʥʝ ʤʦʨʬʦʣʠʪʦʛʝʥʥʦʡ ʦʩʥʦʚʳ ʣʘʥʜʰʘʬʪʦʚ [3].  

ɺʣʠʷʥʠʝ ʤʦʨʬʦʣʠʪʦʛʝʥʥʦʡ ʦʩʥʦʚʳ ʥʘ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʫʩʠʣʠʚʘʝʪʩʷ ʚ 

ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ɸʨʢʪʠʢʠ ʠ ʥʠʚʘʣʴʥʦʛʦ ʧʦʷʩʘ ʛʦʨ ʜʨʫʛʠʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʦʷʩʦʚ. ʅʘʧʨʠʤʝʨ, ʚ 

ʍʠʙʠʥʩʢʠʭ ʛʦʨʘʭ (ʄʫʨʤʘʥʩʢʘʷ ʦʙʣʘʩʪʴ) ʚ ʭʦʣʦʜʥʳʭ ʚʣʘʞʥʳʭ ʫʩʣʦʚʠʷʭ ɿʘʧʦʣʷʨʴʷ 

ʧʨʝʦʙʣʘʜʘʶʪ ʧʨʦʮʝʩʩ ʚʳʥʦʩʘ ʤʘʪʝʨʠʘʣʘ. ʇʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʧʨʦʪʝʢʘʶʪ 

ʤʝʜʣʝʥʥʦ, ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʬʨʘʛʤʝʥʪʘʨʥʳʡ. ɿʘʧʘʩʳ ʬʠʪʦʤʘʩʩʳ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ 

ʙʠʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʥʠʟʢʠʝ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʘʢʪʠʚʠʟʠʨʫʶʪʩʷ ʧʨʦʮʝʩʩʳ ʢʨʠʦʛʝʥʥʦʛʦ 

ʚʳʚʝʪʨʠʚʘʥʠʷ, ʨʘʟʨʫʰʝʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʬʦʨʤʠʨʫʶʪʩʷ ʪʨʝʱʠʥʳ, ʦʩʳʧʠ, ʢʘʤʝʥʥʳʝ ʥʘʚʘʣʳ ʠ 

ʪ. ʧ., ʪ.ʝ. ʤʦʨʬʦʣʠʪʦʛʝʥʥʘʷ ʦʩʥʦʚʘ ʩʪʘʥʦʚʠʪʩʷ ʚʝʜʫʱʠʤ ʬʘʢʪʦʨʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ.  

ɺ ʛʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʂʨʳʤʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ, ʦʪʣʠʯʘʶʱʝʛʦʩʷ ʤʷʛʢʠʤ ʪʝʧʣʳʤ ʢʣʠʤʘʪʦʤ, 

ʨʦʣʴ ʛʝʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʣʘʥʜʰʘʬʪʦʚ ʥʝʩʢʦʣʴʢʦ 

mailto:e_katerina.05@mail.ru


 

64 

 

ʩʥʠʞʘʝʪʩʷ, ʥʦ ʦʩʪʘʝʪʩʷ ʚʳʩʦʢʦʡ. ɺ ʫʩʣʦʚʠʷʭ ʪʝʧʣʦʛʦ ʠ ʫʤʝʨʝʥʥʦ ʚʣʘʞʥʦʛʦ ʢʣʠʤʘʪʘ 

ʬʦʨʤʠʨʫʶʪʩʷ ʣʝʩʥʳʝ ʣʘʥʜʰʘʬʪʳ ʩ ʚʳʩʦʢʠʤʠ ʟʘʧʘʩʘʤʠ ʬʠʪʦʤʘʩʩʳ. ɻʝʦʣʦʛʦ-

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʦʧʨʝʜʝʣʷʶʪ ʜʠʥʘʤʠʢʫ 

ʣʘʥʜʰʘʬʪʦʚ.  

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ 

ʂʨʳʤʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʥʘ ʚʝʜʫʱʝʝ ʤʝʩʪʦ ʚʳʭʦʜʷʪ ʧʘʨʘʤʝʪʨʳ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ: ʟʘʧʘʩʳ 

ʬʠʪʦʤʘʩʩʳ, ʙʠʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʩʦʭʨʘʥʥʦʩʪʴ ʵʢʦʩʠʩʪʝʤ, ʥʘʣʠʯʠʝ ʨʝʜʢʠʭ ʠ ʦʭʨʘʥʷʝʤʳʭ ʚʠʜʦʚ 

ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ [1].  

ɼʣʷ ʨʘʚʥʠʥʥʦʛʦ ʂʨʳʤʘ ʥʘ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʩʦʩʪʘʚ 

ʛʦʨʥʳʭ ʧʦʨʦʜ, ʥʦ ʥʘ ʚʝʜʫʱʝʝ ʤʝʩʪʦ ʚʳʭʦʜʠʪ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʠ ʟʘʛʨʷʟʥʝʥʠʷ ʦʪ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɻʝʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʜʠʥʘʤʠʢʠ 

ʧʨʠʙʨʝʞʥʳʭ ʨʘʚʥʠʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʫʶ 

ʩʠʪʫʘʮʠʶ. ʆʙʚʘʣʴʥʦ-ʦʧʦʣʟʥʝʚʳʝ ʧʨʦʮʝʩʩʳ ʠ ʘʙʨʘʟʠʷ ʙʝʨʝʛʘ ʫʚʝʣʠʯʠʚʘʶʪ ʜʠʥʘʤʠʢʫ 

ʣʘʥʜʰʘʬʪʦʚ, ʥʝʩʤʦʪʨʷ ʥʘ ʨʘʚʥʠʥʥʳʡ ʨʝʣʴʝʬ.  

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʦʪʤʝʯʘʝʪʩʷ, 

ʯʪʦ ʤʦʨʬʦʣʠʪʦʛʝʥʥʘʷ ʦʩʥʦʚʘ ʚʣʠʷʝʪ ʥʘ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʷ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ. ʅʘ 

ʚʝʜʫʱʝʝ ʤʝʩʪʦ ʚʳʭʦʜʠʪ ʭʠʤʠʯʝʩʢʦʝ ʠ ʬʠʟʠʯʝʩʢʦʝ ʟʘʛʨʷʟʥʝʥʠʝ. ʈʝʣʴʝʬ ʛʦʨʦʜʦʚ ʟʘʯʘʩʪʫʶ 

ʩʧʣʘʥʠʨʦʚʘʥ ï ʠʟʤʝʥʝʥ ʧʦʜ ʥʫʞʜʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʦʪʜʝʣʴʥʳʝ ʛʝʦʣʦʛʦ-

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʝ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʚ ʛʦʨʦʜʝ [5]. 

ʅʘʧʨʠʤʝʨ, ʩʢʣʦʥʦʚʳʝ ʧʨʦʮʝʩʩʳ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʧʦʣʟʥʠ ʚʣʠʷʶʪ ʥʘ ʩʪʨʦʠʪʝʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ 

ʠ ʩʦʟʜʘʶʪ ʫʛʨʦʟʳ ʠʭ ʨʘʟʨʫʰʝʥʠʷ. ɺ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ ʪʘʢʠʝ ʬʘʢʪʦʨʳ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʚʦʟʜʝʡʩʪʚʫʶʪ ʣʦʢʘʣʴʥʦ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʨʬʦʣʠʪʦʛʝʥʥʘʷ ʦʩʥʦʚʘ ʣʘʥʜʰʘʬʪʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʪʝʨʨʠʪʦʨʠʠ. ʈʦʣʴ ʤʦʨʬʦʣʠʪʦʛʝʥʥʦʡ ʦʩʥʦʚʳ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʠʟʠʢʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʩʪʨʫʢʪʫʨʳ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ. ʇʨʠ ʚʳʙʦʨʝ ʦʮʝʥʢʠ 

ʢʨʠʪʝʨʠʝʚ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʥʝʦʙʭʦʜʠʤ ʫʯʝʪ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʘʩʧʝʢʪʦʚ.  

 

ʃʠʪʝʨʘʪʫʨʘ. 

2. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʜʝʢʩʘ NDVI ʜʣʷ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ 

ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʥʘ ʧʨʠʤʝʨʝ ʛʦʨʦʜʘ ʉʝʚʘʩʪʦʧʣʷ / ɽ. ʀ. ɻʦʣʫʙʝʚʘ, ɽ. ʉ. ʂʘʰʠʨʠʥʘ, ɸ. ɸ. 

ʅʦʚʠʢʦʚ, ɽ. ɺ. ɻʣʫʭʦʚʘ // ʄʘʪʝʨʠʘʣʳ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʀʥʪʝʨʂʘʨʪʦ. ʀʥʪʝʨɻʀʉ / 

ʇʦʜ ʨʝʜ. ʆ. ʀ. ʄʘʨʢʦʚʘ (ʂʦʪʦʚʘ), ʄ. ɺ. ʅʳʨʮʦʚ. ð ʊ. 25. ð ʄʦʩʢʚʘ: ʀʟʜʘʪʝʣʴʩʢʠʡ ʜʦʤ ʄɻʋ, 

2019. ð ʉ. 320ï331. DOI: 10.35595/2414-9179-2019-1-25-320-331 

3. ʂʦʧʳʣʦʚ ʀ. ʉ. ʇʨʠʥʮʠʧʳ ʠ ʢʨʠʪʝʨʠʠ ʠʥʪʝʛʨʘʣʴʥʦʡ ʦʮʝʥʢʠ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʥʳʭ ʠ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ // ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʥʘʫʢʠ ʠ 

ʦʙʨʘʟʦʚʘʥʠʷ 2011. ˉ 6. ʉ. 285. EDN OQNMGD. 

4. ʂʶʣʴ ɽ. ɺ. ɻʝʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʣʘʚʠʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʫʩʪʦʡʯʠʚʦʝ 

ʨʘʟʚʠʪʠʝ ʛʦʨʥʦʡ ʪʝʨʨʠʪʦʨʠʠ // ɻʝʦʛʨʘʬʠʷ: ʨʘʟʚʠʪʠʝ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ: ʂʦʣʣʝʢʪʠʚʥʘʷ 

ʤʦʥʦʛʨʘʬʠʷ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ LXVIII 

ɻʝʨʮʝʥʦʚʩʢʠʝ ʯʪʝʥʠʷ, ʧʦʩʚʷʱʝʥʥʦʡ 70-ʣʝʪʠʶ ʩʦʟʜʘʥʠʷ ʖʅɽʉʂʆ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 22ï25 

ʘʧʨʝʣʷ 2015 ʛʦʜʘ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ: ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɸ. ʀ. ɻʝʨʮʝʥʘ, 2015. ʉ. 300-304. EDN LMCWZZ. 

5. ʄʘʩʣʷʝʚ ɺ. ʅ. ʃʠʪʦʛʝʥʥʘʷ ʦʩʥʦʚʘ ʣʘʥʜʰʘʬʪʘ ʢʘʢ ʦʙʲʝʢʪ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ // ɺʝʩʪʥʠʢ ʄɻʋ. 2008. ˉ1. URL: https://cyberleninka.ru/article/n/litogennaya-

osnova-landshafta-kak-obekt-geoekologicheskih-issledovaniy (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 09.08.2025). 

6. ʆʮʝʥʢʘ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʧʨʠʙʨʝʞʥʳʭ ʪʝʨʨʠʪʦʨʠʡ / ɸ. ɸ. 

ʅʦʚʠʢʦʚ, ɽ. ʀ. ʀʛʥʘʪʦʚ, ɺ. ʉ. ʀʩʘʝʚ ʠ ʜʨ. // ɻʝʦʧʦʣʠʪʠʢʘ ʠ ʵʢʦʛʝʦʜʠʥʘʤʠʢʘ ʨʝʛʠʦʥʦʚ. ð 2018. 

ð ʊ. 4, ˉ 4. ð ʉ. 100ï108. 

7. ʉʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʵʢʦ- ʠ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʝ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ: (ʩ ʫʯʝʪʦʤ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʝʝ ʩʪʨʦʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ɾʂʍ) / ʃ. ɹ. ʉʚʘʪʦʚʩʢʘʷ, 



 

65 

 

ʄ. ʄ. ɹʘʡʜʘʨʘʰʚʠʣʠ, ʅ. ɸ. ɹʘʙʘʢ [ʠ ʜʨ.]. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ: ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʧʫʪʝʡ ʩʦʦʙʱʝʥʠʷ ʀʤʧʝʨʘʪʦʨʘ ɸʣʝʢʩʘʥʜʨʘ I, 2012. 76 ʩ. 
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Abstract. The paper considers the morpholithogenic basis of landscapes as a criterion used in 

the geoecological assessment of a territory. It is shown that the first criterion of geoecological 

assessment is the relief, which can be either mountainous or flat. The morpholithogenic basis becomes 

a leading factor in shaping the geoecological situation in mountainous areas, especially those with 

cold climates. In the mountainous conditions of the Crimean Peninsula, which has a mild and warm 

climate, geological and geomorphological processes determine the dynamics of landscapes, but their 

role in shaping the geoecological situation is somewhat reduced. When assessing the criteria for the 

geoecological situation, it is necessary to take into account the physical and geographical conditions 

and the structure of the territory's natural resource management. 
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ɸʥʥʦʪʘʮʠʷ. ʈʝʣʴʝʬ ʠ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʥʘʨʷʜʫ ʩ ʢʣʠʤʘʪʦʤ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ 

ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʢʘʢ ʧʨʠʨʦʜʥʳʭ, ʪʘʢ ʠ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ. ʆʥʠ ʦʧʨʝʜʝʣʷʶʪ 

ʨʘʟʚʠʪʠʝ ʛʠʜʨʦʩʝʪʠ, ʧʦʯʚ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʘ ʯʝʨʝʟ ʥʠʭ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ ʠ ʪʝʭʥʦʛʝʥʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʇʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʵʪʦ ʠ ʷʚʣʷʝʪʩʷ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʦʛʦ 

ʘʚʪʦʨʘʤʠ ʚ ʨʘʤʢʘʭ ʧʦʜʛʦʪʦʚʢʠ ʦʟʥʘʢʦʤʠʪʝʣʴʥʦʡ ʫʯʝʙʥʦʡ ʧʨʘʢʪʠʢʠ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʛʝʦʜʠʥʘʤʠʢʠ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ɺʦʨʦʥʝʞʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʕʢʦʣʦʛʠʷ, ʛʝʦʜʠʥʘʤʠʢʘ, ʚʟʘʠʤʦʩʚʷʟʴ ʢʦʤʧʦʥʝʥʪʦʚ ʣʘʥʜʰʘʬʪʘ, 

ʪʝʢʪʦʥʠʢʘ, ʪʝʭʥʦʛʝʥʝʟ, ʨʘʜʠʘʮʠʦʥʥʦʝ ʧʦʣʝ. ʫʯʝʙʥʘʷ ʧʨʘʢʪʠʢʘ 

 

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʥʘʧʠʩʘʥʘ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʧʦʜʛʦʪʦʚʢʠ ʧʦʣʠʛʦʥʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʦʟʥʘʢʦʤʠʪʝʣʴʥʦʡ ʫʯʝʙʥʦʡ ʧʨʘʢʪʠʢʠ ʩʪʫʜʝʥʪʦʚ ʧʝʨʚʦʛʦ ʢʫʨʩʘ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 

ɺʦʨʦʥʝʞʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɽʩʪʴ ʤʠʨ, ʘ ʝʩʪʴ ʥʘʰʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʥʝʤ, 

ʢʦʪʦʨʦʝ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʥʘʰʝʤ ʩʦʟʥʘʥʠʠ ʧʦʜ ʚʣʠʷʥʠʝʤ, ʢʘʢ ʩʦʙʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ, ʪʘʢ ʠ 

ʦʙʦʙʱʝʥʥʦʛʦ ʦʧʳʪʘ ʧʦʢʦʣʝʥʠʡ ʚʩʝʛʦ ʩʦʮʠʫʤʘ. ɽʩʪʴ ʟʘʢʦʥʳ, ʢʦʪʦʨʳʝ ʦʪʢʨʳʚʘʶʪ ʫʯʝʥʳʝ ʚ 

ʦʙʣʘʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʘ ʝʩʪʴ ʠʜʝʦʣʦʛʝʤʳ, ʢʦʪʦʨʳʝ ʚʳʩʪʨʘʠʚʘʶʪʩʷ ʬʠʣʦʩʦʬʘʤʠ, 

ʩʦʮʠʦʣʦʛʘʤʠ, ʧʦʣʠʪʦʣʦʛʘʤʠ, ʢʦʪʦʨʳʝ ʧʳʪʘʶʪʩʷ ʦʪʢʨʳʚʘʪʴ ʩʦʮʠʘʣʴʥʳʝ ʟʘʢʦʥʳ, 

ʫʧʨʘʚʣʷʶʱʠʝ ʥʘʰʠʤ ʩʦʟʥʘʥʠʝʤ. ʀʜʝʦʣʦʛʝʤʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʧʨʘʚʜʘʥʠʷ ʪʝʭ ʠʥʳʭ 

ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʩʦʮʠʫʤʦʤ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʠʣʝʪʠʡ ʥʘʰ ʬʘʢʫʣʴʪʝʪ, ʧʦ ʭʦʜʫ 

ʤʝʥʷʶʱʠʭʩʷ ʚ ʩʪʨʘʥʝ ʠ ʤʠʨʝ ʠʜʝʦʣʦʛʝʤ, ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʝʨʝʞʠʚʘʣ ʨʘʟʥʦʛʦ ʨʦʜʘ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʪʦ ʮʝʥʪʨʦʙʝʞʥʳʝ, ʪʦ ʮʝʥʪʨʦʩʪʨʝʤʠʪʝʣʴʥʳʝ. ɺ ʩʦʚʝʪʩʢʠʡ 

ʧʝʨʠʦʜ ʚʩʝ ʢʘʬʝʜʨʳ ʬʘʢʫʣʴʪʝʪʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ ʙʳʣʠ ʜʦʩʪʘʪʦʯʥʦ ʞʝʩʪʢʦ ʩʚʷʟʘʥʳ ʤʝʞʜʫ 

ʩʦʙʦʡ, ʧʦʜʯʠʥʷʷʩʴ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ. ʉ 1985 ʛʦʜʘ ʵʪʘ ʩʠʩʪʝʤʘ ʥʘʯʘʣʘ 
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ʙʳʩʪʨʦ ʨʫʰʠʪʴʩʷ, ʩʣʝʜʫʷ ʥʦʚʳʤ ʣʠʙʝʨʘʣʴʥʦ-ʜʝʤʦʢʨʘʪʠʯʝʩʢʠʤ ʫʩʪʘʥʦʚʢʘʤ, ʪʨʝʙʫʶʱʠʤ 

ʠʥʠʮʠʘʪʠʚʳ ʠ ʙʦʣʴʰʝʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ. ʚ ʫʩʣʦʚʠʷʭ ʧʝʨʝʭʦʜʘ ʢ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʝ. 

ɽʩʣʠ ʧʝʨʝʚʝʩʪʠ ʥʘ ʨʫʩʩʢʠʡ ʵʪʦ ʦʟʥʘʯʘʣʦ: çʢʘʞʜʳʡ ʟʘ ʩʝʙʷè. ɼʣʷ ʩʦʚʝʪʩʢʦʛʦ ʥʘʨʦʜʘ ʵʪʦ ʙʳʣ 

ʩʦʮʠʘʣʴʥʳʡ ʰʦʢ. ʂ ʯʝʤʫ ʵʪʦ ʧʨʠʚʝʣʦ, ʠʟʚʝʩʪʥʦ, ʘ ʯʝʤ ʟʘʢʦʥʯʠʪʩʷ, ʥʝ  ʠʟʚʝʩʪʥʦ. ʉʝʡʯʘʩ 

ʤʘʷʪʥʠʢ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʢʘʯʥʫʣʩʷ ʚ ʦʙʨʘʪʥʫʶ ʩʪʦʨʦʥʫ, ʥʦ ʚʩʸ ʫʞʝ ʜʨʫʛʦʝ. ʕʪʦʤʫ ʜʨʫʛʦʤʫ 

ʠʟʚʝʩʪʥʳʤ ʧʠʩʘʪʝʣʝʤ, ʫʯʝʥʳʤ ʠ ʬʠʣʦʩʦʬʦʤ ɸ.ɸ. ɿʠʥʦʚʴʝʚʳʤ ʜʘʥʦ ʠʤʷ çɿʘʧʘʜʥʳʡ ʉʦʶʟè, 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʢʦʪʦʨʦʤʫ ʦʥ ʜʘʣ ʚ 2006 ʛʦʜʫ ʚ ʩʚʦʝʡ ʥʦʚʦʡ ʢʥʠʛʝ çɻʣʦʙʘʣʴʥʳʡ ʯʝʣʦʚʝʡʥʠʢè 

[2]. ɺʩʝ ʥʘʫʯʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ ʵʪʦ ʚ ʦʩʥʦʚʥʦʤ ʜʦʩʪʠʞʝʥʠʷ ʝʚʨʦʧʝʡʩʢʦʡ 

ʮʠʚʠʣʠʟʘʮʠʠ, ʙʝʨʫʱʝʡ ʥʘʯʘʣʦ ʩ ʘʥʪʠʯʥʳʭ ʚʨʝʤʝʥ. ʅʦ ʧʨʝʣʦʤʣʝʥʥʳʝ ʯʝʨʝʟ ʧʨʠʟʤʫ 

ʥʝʦʛʨʘʥʠʯʝʥʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ, ʦʥʠ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʛʫʙʠʪʝʣʴʥʳʤʠ ʜʣʷ  ʚʩʝʛʦ ʯʝʣʦʚʝʯʝʩʪʚʘ. 

ʀʟ ʵʪʦʡ ʢʥʠʛʠ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ Homo sapiens, ʥʝʩʤʦʪʨʷ ʥʘ ʤʦʱʥʳʡ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʠʡ ʨʳʚʦʢ, ʚʩʸ ʨʘʚʥʦ ʦʩʪʘʝʪʩʷ ʚ ʧʣʝʥʫ ʥʝʟʥʘʥʠʷ ʩʚʦʝʛʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʷ, ʧʳʪʘʷʩʴ 

ʙʳʪʴ ʪʦ ʣʝʚʳʤ. ʪʦ ʧʨʘʚʳʤ, ʪʦ ʛʫʤʘʥʠʩʪʦʤ, ʪʦ ʬʘʰʠʩʪʦʤ, ʪʦ ʠʩʪʦʚʦ ʚʝʨʫʶʱʠʤ, ʪʦ ʘʪʝʠʩʪʦʤ,  

ʆʪʩʶʜʘ ʠ ʵʢʣʝʢʪʠʢʘ ʚ ʥʘʟʚʘʥʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʠʨʘ (ɿʘʧʘʜʥʳʡ ʉʦʶʟ), ʚ ʢʦʪʦʨʦʤ ʚʩʸ 

ʩʤʝʰʘʣʦʩʴ ʯʪʦ ʙʳʣʦ ʚ ʉʦʚʝʪʩʢʦʤ ʉʦʶʟʝ ʠ ʚ ʩʪʨʘʥʘʭ ɿʘʧʘʜʘ. ʆʩʪʘʣʴʥʦʤʫ ʤʠʨʫ 

ʥʘʚʷʟʳʚʘʶʪʩʷ, ʤʷʛʢʦ ʩʢʘʟʘʥʦ, ʩʦʤʥʠʪʝʣʴʥʳʝ ʮʝʥʥʦʩʪʠ ʟʘʧʘʜʥʦʡ ʮʠʚʠʣʠʟʘʮʠʠ ʠ ʥʝ 

ʙʝʟʫʩʧʝʰʥʦ. ʕʪʦ ʙʦʣʦʪʦ, ʚ ʢʦʪʦʨʦʝ ʚʪʷʛʠʚʘʝʪʩʷ ʚʩʸ ʯʝʣʦʚʝʯʝʩʪʚʦ. ʊʝʧʝʨʴ ʤʳ ʚʠʜʠʤ, ʯʪʦ ʪʝʤ, 

ʢʪʦ ʠʟ ʥʝʛʦ ʧʳʪʘʝʪʩʷ ʚʳʙʨʘʪʴʩʷ, ʛʨʦʟʷʪ ʩʪʨʘʰʥʳʤʠ ʢʘʨʘʤʠ. ʇʘʨʘʜʦʢʩ ʚ ʪʦʤ, ʯʪʦ ʵʪʦ ʠʩʭʦʜʠʪ 

ʦʪ ʪʝʭ, ʢʪʦ ʩʦʟʜʘʣ ʈʠʤʩʢʠʡ ʢʣʫʙ ʩ ʝʛʦ ʠʜʝʝʡ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʚʩʝʛʦ ʯʝʣʦʚʝʯʝʩʪʚʘ ʠ 

ʞʠʟʥʠ ʚ ʛʘʨʤʦʥʠʠ ʩ ʧʨʠʨʦʜʦʡ. ʕʪʦ ʪʝ, ʢʦʤʫ ʧʨʠʥʘʜʣʝʞʘʪ ʙʣʠʟʢʠʝ ʧʦ ʩʤʳʩʣʫ ʚʝʣʠʯʘʡʰʠʝ 

ʧʦ ʩʚʦʝʤʫ ʚʣʠʷʥʠʶ ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ ʠʜʝʠ ʭʨʠʩʪʠʘʥʩʪʚʘ ʠ ʧʦʩʪʨʦʝʥʠʷ ʢʦʤʤʫʥʠʟʤʘ ʄʳ ʚʩʝ 

ʵʪʠ ʠʜʝʠ ʧʝʨʝʥʠʤʘʝʤ, ʘ ʧʦʪʦʤ ʟʘʱʠʱʘʝʤ ʦʪ ʥʠʭ ʞʝ ʥʝ ʥʘ ʞʠʟʥʴ, ʘ ʥʘ ʩʤʝʨʪʴ. ʀʩʪʦʢʠ ʵʪʦʛʦ 

ʚ ʧʨʠʨʦʜʝ ʩʘʤʦʛʦ ʯʝʣʦʚʝʢʘ ʣʶʙʦʡ ʥʘʮʠʦʥʘʣʴʥʦʩʪʠ ʠ ʢʫʣʴʪʫʨʳ. çɼʘʡʪʝ ʯʝʣʦʚʝʢʫ 

ʥʝʦʙʭʦʜʠʤʦʝ, ʠ ʦʥ ʟʘʭʦʯʝʪ ʫʜʦʙʩʪʚ, ʦʙʝʩʧʝʯʴʪʝ ʫʜʦʙʩʪʚʘʤʠ, ʠ ʦʥ ʟʘʭʦʯʝʪ ʨʦʩʢʦʰʠ, 

ʧʦʟʚʦʣʴʪʝ ʠʟʳʩʢʘʥʥʦʝ, ʦʥ ʚʦʟʞʘʞʜʝʪ ʙʝʟʫʤʩʪʚéè (ʕ.ʍʝʤʠʥʛʫʝʡ). ɸ ʨʘʟʚʝ ʥʝ ʦʙ ʵʪʦʤ ʚ 

ʩʢʘʟʢʝ ɸ.ʉ.ʇʫʰʢʠʥʘ ʧʨʦ ʨʳʙʘʢʘ ʠ ʟʦʣʦʪʫʶ ʨʳʙʢʫ?! 

ʕʢʦʣʦʛʠʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʧʨʠʨʦʜʦʩʙʝʨʝʛʘʶʱʝʤ ʚʘʨʠʘʥʪʝ ʪʦʞʝ ʠʭ ʠʟʦʙʨʝʪʝʥʠʝ, 

ʢʦʪʦʨʦʝ ʧʝʨʝʥʷʣʠ ʠ ʤʳ, ʥʦ ʢʘʢ ʦʙʳʯʥʦ, ʧʦʟʞʝ. ʂʘʬʝʜʨʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʝʦʣʦʛʠʠ ɺɻʋ ʙʳʣʘ 

ʦʨʛʘʥʠʟʦʚʘʥʘ  ʝʱʸ ʚ 2011 ʛʦʜʫ, ʠ ʚʦʪ ʪʦʣʴʢʦ ʩ ʵʪʦʛʦ ʛʦʜʘ ʦʟʥʘʢʦʤʠʪʝʣʴʥʫʶ ʫʯʝʙʥʫʶ 

ʧʨʘʢʪʠʢʫ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʝʦʣʦʛʠʠ ʙʫʜʫʪ ʧʨʦʭʦʜʠʪʴ ʚʩʝ ʩʪʫʜʝʥʪʳ ʬʘʢʫʣʴʪʝʪʘ. ʕʪʦ 

ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʬʦʥʝ ʦʯʝʨʝʜʥʦʡ ʨʝʦʨʛʘʥʠʟʘʮʠʠ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʪʝʧʝʨʴ ʫʞʝ ʚ ʩʪʦʨʦʥʫ 

ʩʥʠʞʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʵʥʪʨʦʧʠʠ ʧʫʪʝʤ ʩʣʠʷʥʠʷ ʥʝʢʦʪʦʨʳʭ ʢʘʬʝʜʨ. ʎʝʣʴ ʪʘʢʦʛʦ 

ʦʙʲʝʜʠʥʝʥʠʷ, ʦʥʘ ʢʦʥʝʯʥʦ ʥʝ ʦʪ ʭʦʨʦʰʝʡ ʞʠʟʥʠ, ʥʦ ʟʘʜʘʯʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʝʦʣʦʛʠʠ 

ʦʩʪʘʶʪʩʷ ʧʨʝʞʥʠʤʠ. 

ɻʝʦʣʦʛʠʷ ʢʘʢ ʧʨʠʢʣʘʜʥʘʷ ʥʘʫʢʘ ʠʟʥʘʯʘʣʴʥʦ ʙʳʣʘ ʧʨʠʟʚʘʥʘ ʧʨʦʢʣʘʜʳʚʘʪʴ ʧʫʪʴ ʢ 

ʙʦʛʘʪʩʪʚʘʤ ʥʝʜʨ. ʅʦ ʧʦ ʤʝʨʝ ʥʘʢʦʧʣʝʥʠʷ ʟʥʘʥʠʡ ʦʥʘ ʜʚʠʞʝʪʩʷ ʦʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ 

ʦʪʨʘʩʣʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʦʡ ʥʘʫʢʝ. ʈʘʩʪʝʪ ʧʦʥʠʤʘʥʠʝ 

ʪʦʛʦ ʯʪʦ ʤʠʨ ʝʜʠʥ, ʚʩʸ ʚ ʥʝʤ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʠ ʚʟʘʠʤʥʦ ʜʦʧʦʣʥʷʝʤʦ, ʠ ʯʝʣʦʚʝʢ ʚ ʥʝʤ ʥʝ ʩʣʦʥ 

ʚ ʧʦʩʫʜʥʦʡ ʣʘʚʢʝ, ʘ ʨʘʯʠʪʝʣʴʥʳʡ ʠ ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʭʦʟʷʠʥ. ɼʦʥʝʩʪʠ ʵʪʦ ʜʦ ʩʦʟʥʘʥʠʷ  

ʩʪʫʜʝʥʪʦʚ ʥʘ ʩʘʤʦʤ ʨʘʥʥʝʤ ʵʪʘʧʝ ʦʙʫʯʝʥʠʷ, ʠ ʝʩʪʴ ʟʘʜʘʯʘ ʦʟʥʘʢʦʤʠʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʠ, ʘ 

ʟʘʦʜʥʦ ʠ ʩʧʦʩʦʙ ʧʦʤʦʯʴ ʩʪʫʜʝʥʪʘʤ ʫʙʝʜʠʪʩʷ ʚ ʧʨʘʚʠʣʴʥʦʩʪʠ  ʚʳʙʦʨʘ ʧʨʦʬʝʩʩʠʠ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʦʩʥʦʚʘʤʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʝʦʣʦʛʠʠ [4], ʟʘʜʘʯʘ 

ʧʝʨʝʜ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʚ ʧʦʣʝ ʧʨʦʷʚʣʝʥʠʷ ʠ ʚʟʘʠʤʦʩʚʷʟʴ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʣʠʪʦʩʬʝʨʳ: ʛʝʦʣʦʛʦ-ʜʠʥʘʤʠʯʝʩʢʦʡ, ʛʝʦʬʠʟʠʯʝʩʢʦʡ, 

ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʠ ʨʝʩʫʨʩʥʦʡ (ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ). ɼʣʷ ʵʪʦʛʦ ʚʳʙʨʘʥ ʨʷʜ ʥʘʠʙʦʣʝʝ 

ʧʨʝʟʝʥʪʘʙʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʟʥʳʭ ʨʘʡʦʥʦʚ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ, ʚ 

ʧʨʝʜʝʣʘʭ ʢʘʢ ʧʨʠʨʦʜʥʳʭ, ʪʘʢ ʠ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ. 

ʆʜʠʥ ʠʟ ʥʠʭ ʇʨʠʙʠʪʶʞʴʝ ʚ ɸʥʥʠʥʩʢʦʛʦ ʨʘʡʦʥʝ. ʅʘʟʚʘʥʠʝ ʜʘʥʦ ʧʦ ʨʝʢʝ ɹʠʪʶʛ, 

ʦʜʥʦʛʦ ʠʟ ʧʨʠʪʦʢʦʚ ɼʦʥʘ. ʈʝʢʘ ʦʪʣʠʯʘʝʪʩʷ ʩʚʦʠʤ çʪʠʭʠʤ ʥʨʘʚʦʤè, ʞʠʚʦʧʠʩʥʳʤʠ 

ʣʘʥʜʰʘʬʪʘʤʠ ʥʘ ʩʪʳʢʝ ʣʝʩʥʦʡ ʠ ʩʪʝʧʥʦʡ ʧʨʠʨʦʜʥʳʭ ʟʦʥ, ʆʢʩʢʦ-ɼʦʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʠ 

ʉʨʝʜʥʝʨʫʩʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ, ʯʪʦ ʠ ʧʨʠʚʣʝʢʘʝʪ ʪʫʨʠʩʪʦʚ ʠ ʧʨʦʩʪʦ ʦʪʜʳʭʘʶʱʠʭ ʩʦ ʚʩʝʭ 

ʫʛʦʣʢʦʚ ʥʘʰʝʡ ʥʝʦʙʲʷʪʥʦʡ ʩʪʨʘʥʳ.  
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ʉʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʨʘʡʦʥʘ  ʠ ʧʫʪʠ ʠʭ ʨʝʰʝʥʠʷ 

ʕʪʦʪ ʪʠʧʠʯʥʦ ʘʛʨʘʨʥʳʡ ʨʘʡʦʥ ʎʝʥʪʨʘʣʴʥʦʛʦ ʏʝʨʥʦʟʝʤʴʷ ʧʝʨʝʞʠʚʘʝʪ ʦʙʱʠʝ ʜʣʷ 

ʩʪʨʘʥʳ ʧʦʩʣʝʜʩʪʚʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʝʨʝʩʪʨʦʝʢ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʥʝʫʨʷʜʠʮ ʥʘʰʝʛʦ ʚʨʝʤʝʥʠ. ʉʢʦʨʝʝ ʚʩʝʛʦ, ʦʥʠ ʚʦ ʚʩʝ ʚʨʝʤʝʥʘ ʠʤʝʣʠ ʤʝʩʪʦ, ʧʨʦʩʪʦ ʥʝ ʙʳʣʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʦʙ ʵʪʦʤ ʪʨʫʙʠʪʴ ʥʘ ʚʝʩʴ ʩʚʝʪ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʡ ʨʦʩʪ 

ʥʘʛʨʫʟʢʠ ʥʘ ʛʝʦʩʠʩʪʝʤʳ ʠ  ʨʘʩʪʫʱʝʡ ʤʦʱʠ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʭʠʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʚʦʟʜʝʡʩʪʚʠʷ 

ʩ ʮʝʣʴʶ ʫʚʝʣʠʯʝʥʠʷ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʥʝ ʤʦʞʝʪ ʧʨʦʭʦʜʠʪʴ ʜʣʷ ʥʠʭ ʙʝʩʩʣʝʜʥʦ. ʕʪʦ 

ʛʣʘʚʥʳʡ ʬʘʢʪʦʨ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʨʠʨʦʜʫ, ʘ ʥʝ ʧʝʨʝʠʟʙʳʪʦʢ ʥʘʩʝʣʝʥʠʷ, ʢʘʢ ʫ 

ʥʠʭ. ʋ ʥʘʩ ʩʢʦʨʝʝ ʥʘʦʙʦʨʦʪ, ʥʦ ʤʳ ʙʣʘʛʦʜʘʨʷ ʠʭ ʪʝʭʥʦʣʦʛʠʷʤ, ʪʝʧʝʨʴ ʥʝ ʪʦʣʴʢʦ ʚ ʩʦʩʪʦʷʥʠʠ 

ʧʨʦʢʦʨʤʠʪʴ ʩʦʙʩʪʚʝʥʥʦʝ ʥʘʩʝʣʝʥʠʝ, ʥʦ ʠ ʨʘʟʥʦʦʙʨʘʟʠʣʠ ʩʚʦʡ ʵʢʩʧʦʨʪ ʟʘ ʩʯʝʪ ʟʝʨʥʘ. ɼʣʷ 

ʧʨʠʨʦʜʳ, ʢʘʢʘʷ ʨʘʟʥʠʮʘ, ʢʪʦ ʧʦʞʠʥʘʝʪ ʝʸ ʜʘʨʳ. ɸ ʚʦʪ ʜʣʷ ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ ʩʦʙʩʪʚʝʥʥʦʛʦ 

ʥʘʩʝʣʝʥʠʷ ʚʘʞʝʥ ʚʦʧʨʦʩ, ʥʘʩʢʦʣʴʢʦ ʦʥʠ ʚʦʩʧʨʦʠʟʚʦʜʠʤʳ? ɼʣʷ ʵʪʦʛʦ ʠ ʥʫʞʥʳ ʵʢʦʣʦʛʠ. 

ʅʘ ʜʘʥʥʦʤ ʧʦʣʠʛʦʥʝ ʩʪʫʜʝʥʪʳ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʨʘʚʥʠʪʴ, ʢʘʢ ʥʘʰʠ ʧʨʝʜʢʠ 

ʧʦʤʦʛʘʣʠ ʧʨʠʨʦʜʝ ʚ ʦʭʨʘʥʝ ʠ  ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝ ʨʝʩʫʨʩʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʯʝʣʦʚʝʢʫ, ʠ ʯʪʦ ʚ 

ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʜʝʣʘʝʪʩʷ ʠʣʠ ʥʝ ʜʝʣʘʝʪʩʷ ʩʝʡʯʘʩ. ɽʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʫʚʠʜʝʪʴ, ʯʪʦ ʜʘʞʝ ʚ 

ʦʜʥʦʤ ʨʘʡʦʥʝ, ʚ ʩʦʩʝʜʥʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʞʠʚʫʪ ʧʦ-ʨʘʟʥʦʤʫ ʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, 

ʙʣʘʛʦʜʘʨʷ ʪʝʤ ʣʶʜʷʤ, ʢʦʪʦʨʳʝ ʠʥʠʮʠʘʪʠʚʫ ʙʝʨʫʪ ʚ ʩʚʦʠ ʨʫʢʠ, ʙʣʘʛʦ ʚ ʥʘʰʝ ʚʨʝʤʷ ʵʪʦ ʥʝ 

ʚʦʟʙʨʘʥʷʝʪʩʷ. ʇʦ ʭʦʜʫ ʤʘʨʰʨʫʪʘ ʩʨʘʚʥʠʚʘʝʤ ʩʝʣʘ: ʅʘʱʝʢʠʥʦ, ʉʪʫʜʝʥʥʦʝ, ɺʝʨʭʥʶʶ ʊʦʡʜʫ 

ʉʪʘʨʫʶ ʊʦʡʜʫ.  

ʕʢʦʣʦʛʠʷ ʣʘʥʜʰʘʬʪʦʚ  

ʅʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʜʦʣʞʘʶʪ ʜʝʛʨʘʜʠʨʦʚʘʪʴ ʧʨʠʨʦʜʥʳʝ ʣʘʥʜʰʘʬʪʳ. 

ʆʩʦʙʝʥʥʦ ʵʪʦ ʟʘʤʝʪʥʦ ʧʦ ʤʘʣʳʤ ʨʝʢʘʤ: ʪʦʡ ʞʝ ʊʦʡʜʳ. ɸʥʥʳ ʠ ʜʨʫʛʠʭ ʧʨʠʪʦʢʦʚ ɹʠʪʶʛʘ. 

ɼʝʛʨʘʜʠʨʫʶʪ ʠ ʧʨʠʨʝʯʥʳʝ ʜʫʙʨʘʚʳ, ʥʝʧʨʦʭʦʜʠʤʦ ʟʘʚʘʣʝʥʥʳʝ ʙʫʨʝʣʦʤʦʤ, ʩ ʚʳʨʫʙʢʘʤʠ, 

ʟʘʨʘʩʪʘʶʱʠʤʠ ʤʘʣʦʮʝʥʥʳʤʠ ʧʦʨʦʜʘʤʠ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ. ɼʦ ʛʘʟʠʬʠʢʘʮʠʠ ʣʝʩʘ 

ʦʯʠʱʘʣʠʩʴ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʦʪ ʩʫʭʦʩʪʦʷ. ʉʝʡʯʘʩ ʚʳʨʫʙʢʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ 

ʪʝʤʧʘʤʠ. ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʜʣʷ ʥʫʞʜ ʉɺʆ. 

ɼʝʛʨʘʜʘʮʠʷ ʨʝʢ ʩʚʷʟʘʥʘ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʩʪʦʢʘ ʟʘ ʩʯʝʪ ʩʦʟʜʘʥʠʠʷ ʢʘʩʢʘʜʘ ʧʨʫʜʦʚ, ʩ 

ʥʘʨʫʰʝʥʠʷʤʠ ʥʦʨʤʘʪʠʚʦʚ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʥʦ ʠ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʬʦʥʦʚʳʤʠ 

ʠʟʤʝʥʝʥʠʷʤʠ ʢʣʠʤʘʪʘ, ʩ ʛʣʦʙʘʣʴʥʳʤ ʧʦʪʝʧʣʝʥʠʝʤ. ɺ ʥʘʰʝʡ ʧʨʠʨʦʜʥʦʡ ʟʦʥʝ ʵʪʦ 

ʧʨʦʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʥʘʨʘʩʪʘʥʠʠ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʥʦ ʠ ʚ ʩʥʠʞʝʥʠʠ ʛʦʜʦʚʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ, ʚ ʩʤʝʱʝʥʠʠ ʠʭ ʧʦ ʩʝʟʦʥʘʤ. ʄʘʣʦʩʥʝʞʥʳʝ ʟʠʤʳ ʧʨʠʚʦʜʷʪ ʢ ʦʪʩʫʪʩʪʚʠʶ 

ʧʦʣʦʚʦʜʠʡ ʩ ʠʭ ʦʯʠʱʘʶʱʠʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʨʫʩʣʦʚʦʡ ʩʪʦʢ. ʀʩʢʣʶʯʝʥʠʝʤ ʩʪʘʣ 2023 ʛʦʜ ʩ 

ʝʛʦ ʜʘʚʥʦ ʟʘʙʳʪʳʤ ʩʠʣʴʥʳʤ ʧʦʣʦʚʦʜʴʝʤ, ʢʦʛʜʘ ʚʩʷ ʧʦʡʤʘ ʨ.ʊʦʡʜʘ ʙʳʣʘ ʟʘʪʦʧʣʝʥʥʦʡ 

ʚʝʰʥʠʤʠ ʚʦʜʘʤʠ. ɺ ʪʦʪ ʛʦʜ ʩʘʤʘ ʧʨʠʨʦʜʘ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʟʥʘʯʠʤʦʩʪʴ ʜʘʥʥʦʛʦ 

ʬʘʢʪʦʨʘ. ʃʝʪʦʤ ʠ ʝʱʝ ʛʦʜ ʩʧʫʩʪʷ ʥʝ ʙʳʣʦ ʮʚʝʪʝʥʠʷ ʚʦʜʳ ʥʘ ʨʝʢʝ ʜʘʞʝ ʥʘ ʫʯʘʩʪʢʝ, ʛʜʝ ʠʟ-ʟʘ 

ʙʘʨʴʝʨʥʦʛʦ ʵʬʬʝʢʪʘ ʤʦʩʪʘ ʮʚʝʪʝʥʠʝ ʚʦʜʳ ʥʘʯʠʥʘʣʦʩʴ ʫʞʝ ʚ ʤʘʝ. ʃʝʪʦʤ ʥʳʥʝʰʥʝʛʦ ʛʦʜʘ 

ʘʢʚʘʪʦʨʠʷ ʚʥʦʚʴ ʟʘʪʷʥʫʪʘ ʨʷʩʢʦʡ ʠ ʜʘʞʝ ʧʦʷʚʠʣʠʩʴ ʩʠʥʝ-ʟʝʣʝʥʳʝ ʚʦʜʦʨʦʩʣʠ (ʨʠʩ 1).  

ɹʠʪʶʛ, ʨʝʢʘ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʨʘʥʛʘ, ʚ ʥʝʸ ʚʧʘʜʘʶʪ ʊʦʡʜʘ, ɸʥʥʘ, ʏʠʛʣʘ, ʊʠʰʘʥʢʘ, 

ʂʫʨʣʘʢ. ʆʥʘ ʩʪʘʣʘ ʩʚʦʝʛʦ ʨʦʜʘ ʄʝʢʢʦʡ ʜʣʷ ʙʘʡʜʘʨʘʯʥʠʢʦʚ, ʟʜʝʩʴ ʵʪʦ ʜʝʣʦ ʧʦʩʪʘʚʣʝʥʦ ʥʘ 

ʰʠʨʦʢʫʶ ʥʦʛʫ, ʜʘ ʠ ʧʣʘʚʩʨʝʜʩʪʚʘ ʩ ʤʦʪʦʨʘʤʠ ʥʝ ʨʝʜʢʦʩʪʴ. ɺ ʩʦʚʝʪʩʢʦʝ ʚʨʝʤʷ ʥʘ ʨʝʢʝ ʩʪʦʷʣ 

ʩʘʭʘʨʥʳʡ ʟʘʚʦʜ (ʩʝʡʯʘʩ ʟʘʢʨʳʪ). ʇʨʦʤʳʰʣʝʥʥʳʝ ʩʪʦʢʠ ʧʦʧʘʜʘʣʠ ʚ ɹʠʪʶʛ ʩ ʉʘʜʦʚʩʢʦʛʦ ʠ 

ʕʨʪʠʣʴʩʢʦʛʦ ʩʘʭʘʨʥʳʭ ʟʘʚʦʜʦʚ, ʩʦ ʩʧʠʨʪʦʚʦʛʦ ʟʘʚʦʜʘ ʚ ɸʥʥʝ (ʪʝʧʝʨʴ ʧʝʨʝʧʨʦʬʠʣʠʨʦʚʘʥ). 

ʅʦ, ʭʦʪʷ ʟʘʤʦʨʳ ʨʳʙʳ ʠ ʨʘʢʦʚ ʩʣʫʯʘʣʠʩʴ ʠ ʪʦʛʜʘ, ʚʩʝ ʞʝ ʵʪʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʬʘʫʥʳ ʩʚʦʝ 

ʧʦʛʦʣʦʚʴʝ ʚʦʩʩʪʘʥʘʚʣʠʚʘʣʠ. ʊʝʧʝʨʴ ʨʘʢʦʚ ʥʝ ʚʠʜʥʦ, ʘ ʨʳʙʢʫ ʧʦʡʤʘʪʴ ʫʜʘʝʪʩʷ ʥʝ ʢʘʞʜʦʤʫ, 

ʭʦʪʷ ʠʥʜʫʩʪʨʠʷ ʣʶʙʠʪʝʣʴʩʢʠʭ ʨʳʙʦʣʦʚʥʳʭ ʩʥʘʩʪʝʡ ʥʘ ʧʠʢʝ ʠʭ ʩʦʚʝʨʰʝʥʩʪʚʘ. ʅʦ, ʣʶʜʠ, 

ʚʨʦʜʝ, ʠ ʥʝ ʛʦʣʦʜʘʶʪ, ʘ ʙʨʦʰʝʥʥʳʤʠ ʦʜʥʦʨʘʟʦʚʳʤʠ ʩʝʪʷʤʠ ʢʠʪʘʡʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʟʘʚʘʣʝʥʳ ʧʦʩʘʜʢʠ ʚʦʢʨʫʛ ʚʦʜʦʝʤʦʚ.  
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ʈʠʩ. 1. ʃʘʥʜʰʘʬʪ  ʠ ʩʦʩʪʦʷʥʠʝ ʘʢʚʘʪʦʨʠʠ ʨʝʢʠ ʊʦʡʜʘ ʫ ʤʦʩʪʘ ʚ ʩ. ʉʪʘʨʘʷ ʊʦʡʜʘ.  

 

ʄʝʩʪʘʤʠ ʥʘ ʫʯʘʩʪʢʘʭ ʨʘʟʚʠʪʠʷ ʦʚʨʘʛʦʚ ʧʦʡʤʘ ʨʘʩʧʘʭʘʥʘ ʦʪ ʩʘʤʦʛʦ ʧʦʜʥʦʞʠʷ 

ʩʢʣʦʥʘ ʜʦ ʨʫʩʣʘ ʚʩʧʘʰʢʘ ʚʝʜʝʪʩʷ ʧʦ ʩʢʣʦʥʫ, ʚʳʟʳʚʘʷ ʪʝʤ ʩʘʤʳʤ ʩʤʳʚ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, 

ʛʨʷʟʝʚʳʝ ʧʦʪʦʢʠ ʢʦʪʦʨʦʛʦ ʚʤʝʩʪʝ ʩ ʫʜʦʙʨʝʥʠʷʤʠ ʠ ʷʜʦʭʠʤʠʢʘʪʘʤʠ ʫʩʪʨʝʤʣʷʶʪʩʷ ʧʨʷʤʦ ʢ 

ʨʝʢʝ, ʟʘʠʣʠʚʘʷ ʠ ʦʪʨʘʚʣʷʷ ʝʸ. (ʨʠʩ.2) 

 

 

 
ʈʠʩ.2  ɻʨʷʟʝʚʳʝ ʧʦʪʦʢʠ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʥʝʦʙʜʫʤʘʥʥʦʡ ʨʘʩʧʘʰʢʠ ʩʢʣʦʥʦʚ ʠ ʧʦʡʤʳ 

 

ʇʨʦʜʦʣʞʘʝʪʩʷ ʟʘʤʫʩʦʨʠʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʙʳʪʦʚʳʤʠ ʦʪʭʦʜʘʤʠ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʥʝʧʣʦʭʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʠʭ ʚʳʚʦʟʘ ʆʆʆ çɺʝʛʘè, ʥʦ ʦʙʲʝʤʳ ʚʳʚʦʟʘ ʣʠʤʠʪʠʨʦʚʘʥʳ, ʘ 

ʩʚʝʨʭʣʠʤʠʪ ʵʪʦ ʫʞʝ ʧʨʦʙʣʝʤʘ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ. ɸ ʪʝ ʧʦʢʘ ʥʘ ʪʘʢʦʡ  ʧʦʜʚʠʛ 

ʥʝ ʛʦʪʦʚʳ, ʩʩʳʣʘʷʩʴ ʥʘ ʥʝʭʚʘʪʢʫ ʩʨʝʜʩʪʚ. ʉʦʭʨʘʥʷʶʪʩʷ ʥʝ ʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʝ ʩʪʘʨʳʝ 

ʩʚʘʣʢʠ, ʚʦʟʥʠʢʘʶʪ ʥʦʚʳʝ. ɻʝʦʣʦʛʦ-ʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʢʘʢ ʬʘʢʪʦʨ ʨʘʟʚʠʪʠʷ 

ʣʘʥʜʰʘʬʪʦʚ  

ʆʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʘʢʪʠʢʠ ʥʘʭʦʜʷʪ 

ʦʪʨʘʞʝʥʠʝ ʚ ʨʝʣʴʝʬʝ, ʢʦʪʦʨʳʡ ʚ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʦʡ ʮʝʧʦʯʢʝ ʨʘʟʚʠʪʠʷ ʣʘʥʜʰʘʬʪʘ 

ʠʛʨʘʝʪ ʨʦʣʴ ʨʘʩʧʨʝʜʝʣʠʪʝʣʷ ʚʣʘʛʠ, ʪʝʧʣʘ ʠ ʩʚʝʪʘ. 

ʕʥʜʦʛʝʥʥʳʝ ʧʨʦʮʝʩʩʳ. ʈʘʟʨʫʰʠʪʝʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠ ʚʫʣʢʘʥʠʯʝʩʢʠʭ 

ʠʟʚʝʨʞʝʥʠʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫ ʥʘʩ ʥʝʪ, ʭʦʪʷ ʚ ʜʘʣʝʢʠʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʚʨʝʤʝʥʘ ʩʣʫʯʘʣʠʩʴ. 

ʅʦ ʟʝʤʥʘʷ ʢʦʨʘ ʜʳʰʠʪ, ʭʦʪʷ ʠ ʥʝ ʪʘʢ ʛʣʫʙʦʢʦ ʢʘʢ ʥʘ ʂʘʤʯʘʪʢʝ. ʇʦʩʢʦʣʴʢʫ ʚʩʝ ʣʠʪʦʩʬʝʨʥʳʝ 
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ʧʣʠʪʳ, ʪʘʢ ʠʣʠ ʠʥʘʯʝ, ʩʦʧʨʠʢʘʩʘʶʪʩʷ, ʪʦ ʵʭʦ ʠ ʜʘʣʝʢʠʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʬʠʢʩʠʨʫʶʪ 

ʩʝʡʩʤʠʯʝʩʢʠʝ ʩʪʘʥʮʠʠ, ʠʤʝʶʱʠʝʩʷ ʠ ʚ ʥʘʰʝʤ ʨʝʛʠʦʥʝ. ɸʢʪʠʚʥʳʝ ʦʯʘʛʠ ʚʦʟʜʝʡʩʪʚʠʷ 

ʤʝʩʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ʪʦʯʥʝʝ ʠʭ ʧʨʦʝʢʮʠʠ) ʠʤʝʶʪʩʷ ʠ ʫ ʥʘʩ. ʕʪʦ ʨʘʟʣʦʤʳ ʚ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʤ ʬʫʥʜʘʤʝʥʪʝ, ʧʦʜʚʠʞʢʠ ʧʦ ʢʦʪʦʨʳʤ ʚʩʪʨʷʭʠʚʘʶʪ ʠ ʧʝʨʝʢʨʳʚʘʶʱʠʡ 

ʦʩʘʜʦʯʥʳʡ ʯʝʭʦʣ, ʦʙʨʘʟʫʷ ʚ ʥʝʤ ʟʦʥʳ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʜʣʷ ʚʩʪʨʝʯʥʳʭ ʧʦʪʦʢʦʚ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʛʣʫʙʠʥʥʳʭ ʚʦʜ ʠ ʛʘʟʦʚ, ʧʦ ʢʦʪʦʨʳʤ  ʥʝʚʠʜʠʤʳʝ ʨʘʟʣʦʤʳ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʠʜʠʤʳʤʠ. ɿʘ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʜʚʠʞʝʥʠʷ ʦʪʚʝʪʩʪʚʝʥʥʳ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʪʝʣʘ, ʢʦʪʦʨʳʝ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʣʦʪʥʦʩʪʠ ʧʦʛʨʫʞʘʶʪʩʷ ʚ ʘʩʪʝʥʦʩʬʝʨʫ ʥʘ ʨʘʟʥʫʶ ʛʣʫʙʠʥʫ, ʦʙʨʘʟʫʷ ʠ ʥʘ 

ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʚʳʩʪʫʧʳ ʠ ʜʝʧʨʝʩʩʠʠ (ʠʟʦʩʪʘʟʠʷ) ʨʘʟʥʦʛʦ 

ʤʘʩʰʪʘʙʘ. ʉʘʤʳʝ ʢʨʫʧʥʳʝ ʵʪʦ ʱʠʪʳ ʠ ʧʣʠʪʳ, ʧʦʤʝʣʴʯʝ ï ʘʥʪʝʢʣʠʟʳ ʠ ʩʠʥʝʢʣʠʟʳ ʠ ʪ.ʜ. ʂ 

ʨʝʛʠʦʥʘʣʴʥʳʤ ʩʪʨʫʢʪʫʨʘʤ ʦʪʥʦʩʠʪʩʷ ʆʢʩʢʦ-ɼʦʥʩʢʘʷ ʚʧʘʜʠʥʘ ʠ ʝʸ ʘʥʪʠʧʦʜ ʉʨʝʜʥʝʨʫʩʩʢʦʝ 

ʧʦʜʥʷʪʠʝ. ɸʥʥʠʥʩʢʠʡ ʨʘʡʦʥ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚʙʣʠʟʠ ʩʦʯʣʝʥʝʥʠʷ ʵʪʠʭ ʩʪʨʫʢʪʫʨ, ʛʜʝ ʚ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʤ ʬʫʥʜʘʤʝʥʪʝ ʠʟʦʙʠʣʫʶʪ ʨʫʜʦʥʦʩʥʳʝ ʠʥʪʨʫʟʠʠ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ. 

ʆʪʜʝʣʴʥʳʝ ʠʭ ʪʝʣʘ ʬʦʨʤʠʨʫʶʪ ʣʦʢʘʣʴʥʳʝ ʧʨʦʛʠʙʳ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʨʝʣʴʝʬ ʥʘ ʜʥʝʚʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ, (ʨʠʩ 3).  

 

 
 

ʈʠʩ. 3 ʌʨʘʛʤʝʥʪ ʢʘʨʪʳ ʜʦʢʝʤʙʨʠʷ  [1]  ʩʦ ʩʢʦʧʣʝʥʠʷʤʠ ʠʥʪʨʫʟʠʡ ʥʘ ʫʯʘʩʪʢʝ ʇʨʠʙʠʪʶʞʴʷ ʤʝʞʜʫ 

ʨ.ʧ. ɸʥʥʘ ʠ ʩ. ʉʪʘʨʘʷ ʊʦʡʜʘ, ʉʣʝʚʘ ʥʘ ʢʘʨʪʝ ʨʘʟʣʦʤ ʚʜʦʣʴ ʙʨʦʚʢʠ ʩʢʣʦʥʘ ʣʝʚʦʛʦ ʙʝʨʝʛʘ ʚ ʨʘʡʦʥʝ 

ɺʝʨʭʥʝʡ ʊʦʡʜʳ ʩ ʦʧʝʨʷʶʱʠʤ ʥʘʨʫʰʝʥʠʝʤ. ʉʧʨʘʚʘ ʧʨʦʝʢʮʠʠ ʢʦʥʪʫʨʘ ʠʥʪʨʫʟʠʠ (ʫʢʘʟʘʥʘ ʥʘ ʢʘʨʪʝ 

ʩʪʨʝʣʢʦʡ) ʥʘ ʟʘʙʦʣʦʯʝʥʥʦʤ ʫʯʘʩʪʢʝ ʨʘʩʰʠʨʝʥʠʷ ʧʦʡʤʳ ɹʠʪʶʛʘ.  

 

ʆʜʠʥ ʠʟ ʨʘʟʣʦʤʦʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʚ ʨʘʡʦʥʝ ʩ. ɺʝʨʭʥʷʷ ʊʦʡʜʘ ʧʨʦʭʦʜʠʪ 

ʤʝʞʜʫ ʜʦʣʠʥʦʡ ʨ.ʊʦʡʜʘ ʠ ʢʦʨʝʥʥʳʤ ʙʝʨʝʛʦʤ. ʇʦʩʣʝʜʥʠʡ ʤʝʜʣʝʥʥʦ, ʥʦ ʨʘʩʪʝʪ. 

ʇʨʝʨʳʚʠʩʪʳʝ ʚʦ ʚʨʝʤʝʥʠ ʧʦʜʥʷʪʠʷ ʟʘʩʪʘʚʣʷʶʪ ʵʪʫ  ʨʝʢʫ ʦʪʩʪʫʧʘʪʴ ʧʘʨʘʣʣʝʣʴʥʦ ʩʘʤʦʡ 

ʩʝʙʝ ʢ ʶʛʦ-ʟʘʧʘʜʫ, ʦʩʪʘʚʣʷʷ ʟʘ ʩʦʙʦʡ ʩʣʝʜʳ ʚ ʚʠʜʝ ʥʝʩʢʦʣʴʢʠʭ ʣʠʥʠʡ ʬʨʘʛʤʝʥʪʦʚ ʙʳʣʳʭ 

ʨʫʩʝʣ (ʩʪʘʨʠʮ) (ʨʠʩ.4).ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ ʦʪʚʝʪʩʪʚʝʥʥʘ ʠ ʟʘ ʘʥʦʤʘʣʴʥʫʶ ʘʩʠʤʤʝʪʨʠʶ ʜʘʥʥʦʡ 

ʨʝʯʥʦʡ ʜʦʣʠʥʳ ʩ ʝʸ ʙʦʣʝʝ ʢʨʫʪʳʤ ʠ ʚʳʩʦʢʠʤ ʣʝʚʳʤ ʙʝʨʝʛʦʤ ʇʦʧʝʨʝʯʥʳʝ ʦʧʝʨʷʶʱʠʝ 

ʥʘʨʫʰʝʥʠʷ ʠ ʚ ʛʨʫʥʪʘʭ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʟʫʶʪ ʟʦʥʳ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ, 

ʨʘʟʙʠʚʘʶʪ ʙʝʨʝʛ ʥʘ ʨʷʜ ʩʝʛʤʝʥʪʦʚ ʩ ʨʘʟʥʦʡ ʬʦʨʤʦʡ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ, ʥʘʧʦʤʠʥʘʶʱʝʡ 

ʩʦʙʦʡ ʩʠʥʫʩʦʠʜʫ ʩ ʯʝʨʝʜʦʚʘʥʠʝʤ ʚʦʛʥʫʪʳʭ ʠ ʚʳʧʫʢʣʳʭ ʫʯʘʩʪʢʦʚ. ɺʦʛʥʫʪʳʝ ʫʯʘʩʪʢʠ 

ʠʛʨʘʶʪ ʨʦʣʴ ʚʦʜʦʩʙʦʨʥʦʡ ʚʦʨʦʥʢʠ, ʨʘʙʦʪʘʶʱʝʡ ʥʘʧʦʜʦʙʠʝ ʩʦʙʠʨʘʪʝʣʴʥʦʡ ʣʠʥʟʳ ʚ 

ʦʧʪʠʯʝʩʢʠʭ ʧʨʠʙʦʨʘʭ. ʇʦʵʪʦʤʫ ʚ ʥʠʭ ʬʦʨʤʠʨʫʝʪʩʷ ʚʝʝʨʦʦʙʨʘʟʥʘʷ ʦʚʨʘʞʥʘʷ ʩʠʩʪʝʤʘ ʩ 

ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʤ ʦʚʨʘʛʦʤ ʚʜʦʣʴ ʦʩʝʚʦʡ ʣʠʥʠʠ ʚʦʨʦʥʢʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʟʘʣʦʞʝʥʘ ʧʦ 

ʥʘʨʫʰʝʥʠʶ. ʅʘ ʫʯʘʩʪʢʝ ʠʤʝʶʪʩʷ ʠ ʙʦʣʝʝ ʢʨʫʧʥʳʝ, ʧʦʧʝʨʝʯʥʳʝ ʜʦʣʠʥʝ ʵʨʦʟʠʦʥʥʳʝ ʚʨʝʟʳ 

(ʙʘʣʢʠ-ʩʫʭʦʜʦʣʳ), ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʢʦʪʦʨʳʭ ʩʚʷʟʘʥʦ ʩ ʨʘʟʣʦʤʥʦʡ ʪʝʢʪʦʥʠʢʦʡ, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʠʭ ʤʦʨʬʦʣʦʛʠʷ (ʥʘʣʠʯʠʝ ʪʝʨʨʘʩʠʨʦʚʘʥʥʳʭ ʙʝʨʝʛʦʚ) ʠ ʣʦʢʘʣʴʥʳʝ 

ʨʘʜʠʘʮʠʦʥʥʳʝ ʘʥʦʤʘʣʠʠ, ʚʳʪʷʥʫʪʳʝ ʚʜʦʣʴ ʪʘʢʠʭ ʙʘʣʦʢ. 
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ʈʠʩ.4. ʆʪʨʘʞʝʥʠʝ ʚ ʣʘʥʜʰʘʬʪʝ ʩʣʝʜʩʪʚʠʡ ʣʦʢʘʣʴʥʦʛʦ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʦʜʥʷʪʠʷ 

 

ʕʢʟʦʛʝʥʥʳʝ ʛʝʦʣʦʛʦ-ʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. 

ʉʢʣʦʥʦʚʳʝ ʧʨʦʮʝʩʩʳ. ʂ ʥʠʤ ʦʪʥʦʩʷʪ ʧʨʦʮʝʩʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʤʝʭʘʥʠʯʝʩʢʠʤ ʜʚʠʞʝʥʠʝʤ 

ʚʝʱʝʩʪʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ ʥʘ ʩʢʣʦʥʘʭ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣʳ ʪʷʞʝʩʪʠ ʩ ʫʯʘʩʪʠʝʤ ʚʦʜʳ ʠʣʠ ʙʝʟ ʥʝʸ. 

ɺʦʜʘ ʨʘʟʤʳʚʘʝʪ ʧʦʨʦʜʳ ʣʶʙʦʡ ʢʨʝʧʦʩʪʠ, ʜʝʣʦ ʣʠʰʴ ʚʨʝʤʝʥʠ ʠ ʩʠʣʳ ʧʦʪʦʢʘ, ʅʘʰ ʨʝʛʠʦʥ 

ʨʘʚʥʠʥʥʳʡ ʠ ʥʝ ʦʯʝʥʴ ʙʦʛʘʪ ʦʩʘʜʢʘʤʠ, ʧʦʵʪʦʤʫ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘʟʨʫʰʠʪʝʣʴʥʳʭ ʚʦʜʥʦ-

ʛʨʫʥʪʦʚʳʭ ʧʦʪʦʢʦʚ ʫʩʣʦʚʠʷ ʥʝ ʧʦʜʭʦʜʷʱʠʝ. ʅʦ ʧʦʢʘ ʷ ʧʠʩʘʣ ʵʪʠ ʩʪʨʦʢʠ, ʧʨʠʰʣʦ ʩʦʦʙʱʝʥʠʝ ʦ 

ʩʝʣʝ, ʢʦʪʦʨʳʡ ʩʦʰʝʣ ʚ ʩ.ʗʤʥʦʤ, ʘ ʵʪʦ ʧʦʯʪʠ ʦʢʨʘʠʥʘ ɺʦʨʦʥʝʞʘ ʂʘʨʪʠʥʢʘ. ʚʧʦʣʥʝ ʥʘʧʦʤʠʥʘʝʪ 

ʪʦ, ʯʪʦ ʜʣʷ ʛʦʨ ʅʦ ʵʪʦ ʨʝʟʫʣʴʪʘʪ ʧʦʛʦʜʥʳʭ  ʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʘʥʦʤʘʣʠʡ ʵʪʦʛʦ ʛʦʜʘ ɽʱʝ ʦʜʥʦ 

ʧʦʜʪʚʝʨʞʜʝʥʠʝ, ʯʪʦ ʧʣʘʥʝʪʘ ʩʝʨʜʠʪʩʷ ʥʘ ʥʘʩ (ʨʠʩ.5). 

 

 
ʈʠʩ.5 ʈʝʟʫʣʴʪʘʪ ʨʘʟʨʫʰʠʪʝʣʴʥʦʛʦ ʩʝʣʷ ʚ ʗʤʥʦʤ 

 

ɻʠʜʨʦʩʝʪʴ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ ʩʫʰʠ ʥʘʯʠʥʘʝʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʩ ʧʣʦʩʢʦʩʪʥʦʛʦ 

ʩʤʳʚʘ. ɺʦʜʘ ʥʘʙʠʨʘʝʪ ʩʠʣʫ ʚ ʧʦʣʦʛʠʭ ʣʦʞʙʠʥʘʭ ʨʘʟʥʦʛʦ ʤʘʩʰʪʘʙʘ ʚʥʘʯʘʣʝ ʙʝʟ ʵʨʦʟʠʠ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠ ʥʘʣʠʯʠʠ ʥʘ ʥʝʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʅʦ ʧʨʠ ʝʸ ʦʪʩʫʪʩʪʚʠʠ ʧʣʦʩʢʦʩʪʥʦʡ ʩʤʳʚ 

ʙʳʩʪʨʦ ʧʝʨʝʨʘʩʪʘʝʪ ʚ ʣʠʥʝʡʥʳʡ ʨʫʩʣʦʚʦʡ. ʅʘʯʠʥʘʶʪʩʷ ʧʨʦʤʦʠʥʳ, ʧʝʨʝʨʘʩʪʘʶʱʠʝ ʚ 

ʦʚʨʘʛʠ. ɺ ʩʣʫʯʘʝ ʧʨʦʜʦʣʞʘʶʱʠʭʩʷ ʧʦʜʥʷʪʠʡ, ʦʚʨʘʛʠ ʫʜʣʠʥʷʶʪʩʷ ʚʚʝʨʭ ʧʦ ʩʢʣʦʥʫ, 

ʫʛʣʫʙʣʷʶʪʩʷ ʠ ʨʘʩʰʠʨʷʶʪʩʷ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʰʠʨʦʢʠʭ ʜʥʠʱ, ʟʘʧʦʣʥʷʝʤʳʭ ʤʘʪʝʨʠʘʣʦʤ 

ʩʤʳʚʘ ʠ ʦʧʦʣʟʥʝʡ ʩʦ ʩʢʣʦʥʦʚ. ʆʚʨʘʛ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʨʘʥʩʬʦʨʤʠʨʫʶʪʩʷ ʚ ʙʘʣʢʫ ʠ ʚ 

ʫʩʣʦʚʠʷʭ ʛʫʤʠʜʥʦʛʦ ʢʣʠʤʘʪʘ, ʚ ʥʝʡ ʚʦʟʥʠʢʘʝʪ ʚʦʜʦʪʦʢ, ʩ ʢʦʪʦʨʦʛʦ ʠ ʥʘʯʠʥʘʶʪʩʷ ʨʝʢʠ. ɺʩʝ 
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ʵʪʠ ʬʦʨʤʳ ʚʦʜʥʦʡ ʵʨʦʟʠʠ ʥʘʙʣʶʜʘʝʤ ʚ ʦʧʠʩʘʥʥʦʡ ʚʳʰʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʭ 

ʦʙʨʘʟʦʚʘʥʠʷ. 

ʅʝʢʦʪʦʨʳʝ ʠʟ ʤʦʣʦʜʳʭ ʦʚʨʘʛʦʚ ʠ ʦʧʦʣʟʥʝʡ ʥʘ ʧʦʣʠʛʦʥʝ ʧʨʘʢʪʠʢʠ ʠʥʠʮʠʠʨʫʶʪʩʷ 

ʪʝʭʥʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ (ʢʘʨʴʝʨʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ, ʧʨʦʣʦʞʝʥʠʝ ʜʦʨʦʛ 

ʠ ʪ.ʧ.).  

ʉʫʬʬʦʟʠʷ ʠ ʢʘʨʩʪ. ʇʨʦʮʝʩʩʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʙʦʣʝʝ ʜʣʷ ʤʝʞʜʫʨʝʯʠʡ ʠ ʧʣʘʢʦʨʦʚ, ʥʘ 

ʢʦʪʦʨʳʭ ʥʠʩʭʦʜʷʱʠʡ ʩʪʦʢ (ʧʨʦʩʘʯʠʚʘʥʠʝ ʚ ʛʨʫʥʪ) ʷʚʣʷʝʪʩʷ ʜʦʤʠʥʠʨʫʶʱʠʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʦʙʨʘʟʫʶʪʩʷ ʮʠʨʢʫʤʤʝʥʪʳ, ʥʘʟʚʘʥʥʳʝ ʥʘʤʠ ʪʘʢ, ʟʘ ʠʭ ʦʢʨʫʛʣʫʶ ʬʦʨʤʫ ʚ ʣʘʥʜʰʘʬʪʝ (ʨʠʩ.6) 

ɺ ʨʘʟʨʝʟʝ ʦʥʠ ʠʤʝʶʪ ʬʦʨʤʫ ʚʦʨʦʥʢʠ. ʅʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩ ʪʘʢʠʤʠ 

ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʩʚʷʟʳʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʛʣʫʙʠʥʥʦʡ ʜʝʛʘʟʘʮʠʠ ʚʦʜʦʨʦʜʘ [5;6;7]. ʉʫʬʬʦʟʠʷ 

ʵʪʦʪ ʚʳʥʦʩ ʧʨʦʩʘʯʠʚʘʶʱʝʡʩʷ ʚʛʣʫʙʴ ʚʦʜʦʡ ʤʝʣʢʠʭ ʧʳʣʝʚʘʪʳʭ ʠ ʧʝʩʯʘʥʳʭ ʯʘʩʪʠʮ, ʘ ʢʘʨʩʪ 

ʪʦ ʞʝ ʩʘʤʦʝ, ʥʦ ʪʦʣʴʢʦ ʚʳʥʦʩ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʨʦʜ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʦʜʟʝʤʥʳʭ ʠ 

ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʧʫʩʪʦʪ (ʢʘʨʙʦʥʘʪʥʳʡ, ʛʠʧʩʦʚʳʡ, ʩʦʣʝʚʦʡ ʢʘʨʩʪ). ʂʘʨʩʪ ʥʘʙʣʶʜʘʝʤ ʚ 

ʜʨʫʛʦʤ ʤʘʨʰʨʫʪʝ  (ɹʦʨʱʝʚʦ-ʂʦʩʪʝʥʢʠ) ʥʘ ʉʨʝʜʥʝʨʫʩʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ. 

 

 
ʈʠʩ.6. ʊʘʢ ʚʳʛʣʷʜʠʪ ʮʠʨʢʫʤʤʝʥʪ ʚ ʣʘʥʜʰʘʬʪʝ ʩʨʝʜʠ ʧʦʣʝʡ 

ʈʝʣʴʝʬ ʠ ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ. 

ɿʜʝʩʴ ʩʚʷʟʴ ʤʝʞʜʫ ʵʪʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʣʘʥʜʰʘʬʪʘ ʦʯʝʚʠʜʥʘʷ ʜʣʷ ʚʩʝʭ. ɺʦʜʘ 

ʩʢʘʧʣʠʚʘʝʪʩʷ ʚ ʧʦʥʠʞʝʥʠʷʭ, ʛʜʝ ʠ ʧʨʦʠʟʨʘʩʪʘʶʪ ʚʣʘʛʦʣʶʙʠʚʳʝ ʚʠʜʳ ʪʨʘʚʷʥʠʩʪʳʭ 

ʨʘʩʪʝʥʠʡ: ʦʩʦʢʦʚʳʝ ʚ ʥʝʙʦʣʴʰʠʭ ʟʘʧʘʜʠʥʘʭ ʩʢʣʦʥʦʚ, ʪʨʦʩʪʥʠʢ ʚ ʚʝʨʭʦʚʴʷʭ ʦʚʨʘʛʦʚ, ʤʘʪʴ ʠ 

ʤʘʯʝʭʘ ʠ ʚʝʨʝʩʢ ʥʘ ʧʨʠʙʨʝʞʥʳʭ ʧʝʩʯʘʥʳʭ ʧʦʯʚʘʭ, ʥʘ ʥʠʟʢʠʭ ʥʘʜʧʦʡʤʝʥʥʳʭ ʪʝʨʨʘʩʘʭ; 

ʦʩʦʢʘ, ʢʘʤʳʰ, ʨʦʛʦʟ ʠ ʪʨʦʩʪʥʠʢ ʚ ʤʝʣʢʦʚʦʜʥʦʡ ʟʦʥʝ ʠ ʥʘ ʟʘʙʦʣʦʯʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʨʝʯʥʳʭ 

ʧʦʡʤ. ʅʘ ʨʦʚʥʳʭ ʩʢʣʦʥʘʭ ʧʳʰʥʦʝ ʣʫʛʦʚʦʝ ʨʘʟʥʦʪʨʘʚʴʝ, ʯʝʛʦ ʪʫʪ ʪʦʣʴʢʦ ʥʝʪ. ɼʦʤʠʥʠʨʫʶʪ 

ʜʠʢʠʝ ʟʣʘʢʦʚʳʝ (ʧʳʨʝʡ, ʢʦʩʪʨʝʮ ʙʝʟʦʩʪʳʡ. ʝʞʘ, ʨʘʡʛʨʘʩʩ, ʪʠʤʦʬʝʝʚʢʘ). ʄʥʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ  ʚʠʜʦʚ ʢʣʝʚʝʨʘ, ʟʝʤʣʷʥʠʢʘ, ʧʘʩʪʫʰʴʷ ʩʫʤʢʘ, ʟʚʝʨʦʙʦʡ, ʩʪʝʧʥʦʡ  

ʢʦʣʦʢʦʣʴʯʠʢ, ʨʦʤʘʰʢʘ, ʮʠʢʦʨʠʡ ʠ ʜʘʞʝ ʢʦʚʳʣʴ. ʉʦʩʪʘʚ ʨʘʩʪʝʥʠʡ ʠ ʚʥʝʰʥʠʡ ʠʭ ʚʠʜ 

ʤʝʥʷʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʚʝʩʝʥʥʝ-ʣʝʪʥʝʛʦ ʩʝʟʦʥʘ. ʅʘ ʩʪʝʧʥʳʭ ʩʢʣʦʥʘʭ ʠʟ ʜʝʨʝʚʴʝʚ ʥʘʠʙʦʣʝʝ  

ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʛʨʫʰʘ, ʨʝʞʝ ʚʩʪʨʝʯʘʝʪʩʷ ʷʙʣʦʥʷ. ʠʟ ʢʫʩʪʘʨʥʠʢʦʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ  

ʰʠʧʦʚʥʠʢ, ʪʝʨʥ. ɺ ʚʝʨʭʦʚʴʷʭ ʦʚʨʘʛʦʚ ʠ ʥʠʞʝ ʚ ʟʦʥʝ ʟʘʣʝʛʘʥʠʷ ʛʦʨʠʟʦʥʪʘ ʛʨʫʥʪʦʚʳʭ ʚʦʜ 

ʧʨʦʠʟʨʘʩʪʘʶʪ  ʚʣʘʛʦʣʶʙʠʚʳʝ ʠʚʦʚʳʝ ʜʝʨʝʚʴʷ ʠ ʢʫʩʪʘʨʥʠʢʠ. 

ʈʘʩʪʝʥʠʷ ʠ ʣʠʪʦʣʦʛʠʷ. 

ʅʘ ʩʢʣʦʥʘʭ ʣʝʚʦʛʦ ʙʝʨʝʛʘ ʨ.ʊʦʡʜʘ, ʛʜʝ  ʥʘʙʣʶʜʘʝʪʩʷ ʯʝʨʝʜʦʚʘʥʠʝ ʦʪʣʦʞʝʥʠʡ ʨʘʟʥʦʛʦ 

ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʭʦʨʦʰʦ ʧʨʦʷʚʣʝʥʘ ʟʦʥʘʣʴʥʦʩʪʴ ʠʟ ʨʘʩʪʝʥʠʡ, ʧʨʝʜʧʦʯʠʪʘʶʱʠʭ 

ʩʝʣʠʪʴʩʷ ʥʘ ʧʦʯʚʘʭ ʩ ʨʘʟʥʳʤ ʣʠʪʦʣʦʛʠʯʝʩʢʠʤ ʩʫʙʩʪʨʘʪʦʤ. ʅʘʠʙʦʣʝʝ ʦʪʯʝʪʣʠʚʦ ʠ ʫʩʪʦʡʯʠʚʦ 

ʧʨʦʷʚʣʝʥʘ ʩʚʷʟʴ ʧʦʣʳʥʠ ʠ ʦʚʩʷʥʠʮʳ ʢʦʯʢʦʚʘʪʦʡ ʩ ʤʦʨʝʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ʇʦʜ ʪʘʢʠʤ 

ʨʘʩʪʠʪʝʣʴʥʳʤ ʧʦʢʨʦʚʦʤ ʬʦʨʤʠʨʫʝʪʩʷ ʠ ʩʚʦʝʦʙʨʘʟʥʳʡ ʪʠʧ ʧʦʯʚʳ ï ʩʫʭʦʡ, ʩʝʨʦʛʦ  ʮʚʝʪʘ, 

ʧʣʦʪʥʦʡ ʠ ʢʘʤʝʥʠʩʪʦʡ. ʅʘ ʧʦʢʨʦʚʥʳʭ ʩʫʛʣʠʥʢʘʭ ʩʢʣʦʥʦʚ, ʧʦʢʨʳʪʳʭ ʟʣʘʢʦʚʳʤʠ ʠ 

ʦʩʦʢʦʚʳʤʠ, ʧʦʯʚʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʦʱʥʳʤ ʩʣʦʝʤ ʣʫʛʦʚʦʛʦ ʨʳʭʣʦʛʦ ʯʝʨʥʦʟʝʤʘ. ʅʘ ʩʫʛʣʠʥʢʘʭ, 

ʙʦʛʘʪʳʭ ʢʘʨʙʦʥʘʪʦʤ ʨʝʜʢʦ, ʥʦ ʚʩʪʨʝʯʘʝʪʩʷ ʩʦʩʥʘ. 
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ʉʠʥʘʥʪʨʦʧʥʳʝ ʠ ʨʫʜʝʨʘʣʴʥʳʝ ʨʘʩʪʝʥʠʷ 

ʊʘʢʠʝ ʚʠʜʳ ʨʘʩʪʝʥʠʡ ʧʦʩʝʣʷʶʪʩʷ ʥʘ ʟʘʙʨʦʰʝʥʥʳʭ ʧʦʩʝʚʥʳʭ ʟʝʤʣʷʭ, ʚʜʦʣʴ ʜʦʨʦʛ, ʥʘ 

ʧʫʩʪʳʨʷʭ. 

ʕʢʦʣʦʛʦ-ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʫʯʘʩʪʢʘ.  

ʉʦʣʦʥʮʳ ʦʙʨʘʟʫʶʪʩʷ ʥʝʤʥʦʛʦ ʥʠʞʝ ʚʦʜʦʥʦʩʥʳʭ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ, 

ʨʘʟʛʨʫʟʢʘ ʢʦʪʦʨʳʭ ʠ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʢʘʨʙʦʥʘʪʥʳʭ ʠ ʠʥʳʭ ʩʦʣʝʡ, ʘ ʪʘʢʞʝ ʧʨʠʯʠʥʦʡ 

ʨʘʟʤʳʚʘ ʧʦʢʨʦʚʥʳʭ ʩʫʛʣʠʥʢʦʚ, ʧʝʨʝʢʨʳʚʘʶʱʠʭ ʣʝʜʥʠʢʦʚʳʝ ʦʪʣʦʞʝʥʠʷ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ 

ʥʘ ʢʦʩʤʦʩʥʠʤʢʘʭ ʦʙʥʘʞʝʥʠʷ ʤʦʨʝʥʳ ʭʦʨʦʰʦ ʜʝʰʠʬʨʠʨʫʶʪʩʷ ʚʳʜʝʨʞʘʥʥʳʤʠ ʧʦ 

ʛʠʧʩʦʤʝʪʨʠʠ ʢʦʥʪʨʘʩʪʥʳʤʠ ʙʝʣʳʤ ʧʷʪʥʘʤʠ. ʅʘ ʥʠʭ ʚ ʠʟʦʙʠʣʠʠ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʩʣʝʜʳ 

ʧʘʨʥʦʢʦʧʳʪʥʳʭ ʪʨʘʚʦʷʜʥʳʭ ʞʠʚʦʪʥʳʭ, ʩʦʣʴ ʜʣʷ ʢʦʪʦʨʳʭ ʥʝʧʨʦʩʪʦ ʣʘʢʦʤʩʪʚʦ, ʘ ʞʠʟʥʝʥʥʘʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ( ʚ ʪʨʘʚʘʭ, ʢʦʪʦʨʳʤʠ ʦʥʠ ʧʠʪʘʶʪʩʷ, ʜʣʷ ʵʪʠʭ ʞʠʚʦʪʥʳʭ ʩʦʣʠ ʤʘʣʦ). 

ʇʦʢʨʦʚʥʳʝ ʩʫʛʣʠʥʢʠ ʩʧʣʦʰʥʳʤ ʧʣʘʱʦʤ ʧʦʢʨʳʚʘʶʪ ʚʦʜʦʨʘʟʜʝʣʳ ʠ ʧʦʣʦʛʠʝ ʩʢʣʦʥʳ, 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʦʚʨʝʤʝʥʥʳʝ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ, ʙʦʛʘʪʳʝ ʢʘʨʙʦʥʘʪʘʤʠ ʠ ʞʝʣʝʟʦʤ. 

ʇʦʵʪʦʤʫ ʛʨʫʥʪʦʚʳʝ ʠ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʚʩʝʛʦ ʨʘʡʦʥʘ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʦʡ ʞʝʩʪʢʦʩʪʴʶ ʠ 

ʚʳʩʦʢʠʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʞʝʣʝʟʘ, ʯʪʦ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʠ ʚʠʟʫʘʣʴʥʦ ʚ ʤʝʩʪʘʭ 

ʚʳʩʘʯʠʚʘʥʠʷ ʛʨʫʥʪʦʚʳʭ  ʚʦʜ. ʆʙʠʣʠʝ ʢʘʨʙʦʥʘʪʦʚ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʠ ʚ ʨʘʟʨʝʟʘʭ ʥʘ 

ʢʦʥʪʘʢʪʝ ʛʣʠʥʠʩʪʳʭ ʠ ʧʝʩʯʘʥʳʭ  ʦʪʣʦʞʝʥʠʡ, ʚ ʠʣʣʶʚʠʘʣʴʥʦʤ ʧʦʯʚʝʥʥʦʤ ʛʦʨʠʟʦʥʪʝ . 

ɻʝʦʨʘʜʠʘʮʠʦʥʥʦʝ ʧʦʣʝ 

ʗʚʣʷʝʪʩʷ ʪʦʡ ʯʘʩʪʴʶ ʦʙʱʝʛʦ ʧʨʠʟʝʤʥʦʛʦ ʧʦʣʷ, ʢʦʪʦʨʦʝ ʛʝʥʝʨʠʨʫʝʪʩʷ 

ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ, ʷʚʣʷʶʱʠʤʠʩʷ ʭʠʤʠʯʝʩʢʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʛʦʨʥʳʭ ʧʦʨʦʜ. ʄʝʪʦʜʠʢʘ 

ʠʟʫʯʝʥʠʷ ʦʧʠʩʘʥʘ  ʥʘʤʠ ʨʘʥʝʝ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʨʘʩʯʣʝʥʷʪʴ ʠ ʢʘʨʪʠʨʦʚʘʪʴ ʩ ʙʦʣʴʰʦʡ 

ʜʝʪʘʣʴʥʦʩʪʴʶ ʙʣʠʟʧʦʚʝʨʭʥʦʩʪʥʳʝ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʝ ʛʨʫʥʪʦʚʳʝ ʤʘʩʩʠʚʳ, ʙʝʟ ʚʩʢʨʳʪʠʷ 

ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʯʪʦ ʚʘʞʥʦ ʧʨʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʠʥʞʝʥʝʨʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʠʟʳʩʢʘʥʠʷʭ [1;4]. ʅʦʚʦʝ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʵʪʦ ʪʦ, ʯʪʦ ʥʘʤ ʫʜʘʣʦʩʴ ʫʩʪʘʥʦʚʠʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʷʚʣʝʥʠʷ ʦʩʣʘʙʣʝʥʥʳʭ ʟʦʥ ʩ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ ʛʨʫʥʪʦʚ ʙʝʟ 

ʧʨʠʤʝʥʝʥʠʷ ʪʨʫʜʦʝʤʢʦʡ ʨʘʜʦʥʦʚʦʡ ʩʲʝʤʢʠ. ʄʝʪʦʜʠʢʘ ʝʸ ʧʨʦʚʝʜʝʥʠʷ ʠ ʧʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘ ʥʝ ʦʧʫʙʣʠʢʦʚʘʥʳ, ʥʦ ʩʪʫʜʝʥʪʘʤ ʥʘ ʧʨʝʜʩʪʦʷʱʝʡ ʧʨʘʢʪʠʢʝ ʙʫʜʝʪ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʫʙʝʜʠʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʨʘʙʦʪʘʝʪ, ʇʨʠʤʝʥʝʥʠʝ ʝʸ , ʚʦʟʤʦʞʥʦ , 

ʤʦʛʣʦ ʙʳ  ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʨʦʠʩʰʝʜʰʝʝ ʚ ʗʤʥʦʤ. 

ɿʘʱʠʪʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʦʪ ʦʧʘʩʥʳʭ ʩʢʣʦʥʦʚʳʭ ʧʨʦʮʝʩʩʦʚ 

ɺ ʩʦʚʝʪʩʢʦʝ ʚʨʝʤʷ ʦʩʦʙʦ ʥʝ ʞʘʣʝʣʠ ʩʠʣ ʠ ʟʘʪʨʘʪ ʥʘ ʧʦʜʦʙʥʳʝ ʚʝʩʴʤʘ ʟʘʪʨʘʪʥʳʝ 

ʟʝʤʣʷʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʨʳʪʴʶ ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʳʭ ʙʦʨʦʟʜ ʩ ʚʳʩʘʜʢʦʡ ʧʦ ʥʠʤ ʜʝʨʝʚʴʝʚ ʠ 

ʢʫʩʪʘʨʥʠʢʦʚ,  ʩʦʟʜʘʥʠʶ  ʥʝʩʢʦʣʴʢʠʭ ʣʠʥʠʡ ʠʥʞʝʥʝʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʚ ʚʠʜʝ ʚʘʣʦʚ ʠ ʨʚʦʚ 

ʜʣʷ ʧʝʨʝʭʚʘʪʘ ʚʦʜʥʦʛʦ ʩʪʦʢʘ ʚʳʰʝ ʙʨʦʚʢʠ ʩʢʣʦʥʦʚ. ɺʩʝ ʦʥʠ ʧʨʝʢʨʘʩʥʦ ʩʦʭʨʘʥʠʣʠʩʴ, ʠ  ʥʳʥʝ 

ʚʧʦʣʥʝ ʩʧʨʘʚʣʷʶʪʩʷ ʩʦ ʩʚʦʠʤʠ ʬʫʥʢʮʠʷʤʠ.  
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ɸʥʥʦʪʘʮʠʷ. ʇʨʠʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ ʧʨʦʮʝʩʩʘ ʬʦʨʤʠʨʦʚʘʥʠʷ çʧʣʷʞʥʳʭè ʙʘʢʪʝʨʠʘʣʴʥʳʭ 

ʧʦʩʪʨʦʝʢ ʙʫʭʪʳ ʃʘʩʧʠ. ʆʥʠ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʣʠʪʦʩʬʝʨʳ, ʛʠʜʨʦʩʬʝʨʳ, 

ʘʪʤʦʩʬʝʨʳ ʠ ʙʠʦʩʬʝʨʳ. ʇʣʷʞʥʳʝ ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʧʦʩʪʨʦʡʢʠ ʷʚʣʷʶʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʨʠʨʦʜʥʳʤʠ ʚʦʣʥʦʣʦʤʘʤʠ ʩ ʬʫʥʢʮʠʝʡ ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. ʆʥʠ ʟʘʱʠʱʘʶʪ ʛʣʠʥʠʩʪʳʝ ʙʝʨʝʛʘ 

ʙʫʭʪʳ ʃʘʩʧʠ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʰʪʫʨʤʦʚʳʭ ʚʦʣʥ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʛʣʝʚʦʜʦʨʦʜʥʳʝ ʬʣʶʠʜʳ, ʤʝʪʘʥ, ʘʫʪʠʛʝʥʥʳʡ ʢʘʨʙʦʥʘʪ, ʩʠʧʳ, ʘʨʭʝʠ, 

ʤʝʪʘʥʦʪʨʦʬʥʳʝ ʙʘʢʪʝʨʠʠ, ʚʦʣʥʦʣʦʤʳ. 

 

ʇʨʦʙʣʝʤʳ ʩʦʭʨʘʥʝʥʠʷ ʧʣʷʞʥʳʭ ʟʦʥ ʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʥʠʭ ʦʪ ʰʪʦʨʤʦʚʳʭ 

ʨʘʟʤʳʚʦʚ ʧʨʠʚʝʣʘ ʠʥʞʝʥʝʨʥʫʶ ʤʳʩʣʴ ʢ ʠʜʝʝ ʩʦʟʜʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʟʘʱʠʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ 

[4]. ʅʝʜʦʩʪʘʪʢʦʤ ʙʦʣʴʰʠʥʩʪʚʘ ʪʘʢʠʭ ʧʨʦʝʢʪʦʚ ʷʚʣʷʝʪʩʷ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʜʘʪʴ ʪʝʭʥʦʛʝʥʥʳʤ 

ʢʦʥʩʪʨʫʢʮʠʷʤ ʬʫʥʢʮʠʶ ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. ʊʘʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʦʙʣʘʜʘʶʪ ʩʦʚʨʝʤʝʥʥʳʝ 

ʢʘʨʙʦʥʘʪʥʳʝ ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʧʦʩʪʨʦʡʢʠ ʥʘ ʧʦʜʚʦʜʥʦʤ ʙʝʨʝʛʦʚʦʤ ʩʢʣʦʥʝ ʙʫʭʪʳ ʃʘʩʧʠ.  

ʉʦʚʨʝʤʝʥʥʳʝ ʧʣʷʞʥʳʝ ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʧʦʩʪʨʦʡʢʠ ʥʘʭʦʜʷʪʩʷ ʚ   ʤʝʩʪʘʭ ʚʳʭʦʜʘ ʩʪʨʫʡ 

ʬʣʶʠʜʦʚ ʭʦʣʦʜʥʳʭ ʩʠʧʦʚ ʥʘ ʛʣʫʙʠʥʘʭ ʦʪ 1,5 ʤ ʜʦ 3.0 ʤʝʪʨʦʚ. ʆʥʠ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ 
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ʘʙʨʘʟʠʦʥʥʦʤ ʙʝʨʝʛʦʚʦʤ ʩʢʣʦʥʝ ʙʫʭʪʳ, ʢʦʪʦʨʳʝ ʩʣʦʞʝʥʳ ʛʣʠʥʠʩʪʳʤʠ ʘʣʝʚʨʦʣʠʪʘʤʠ ʠ 

ʘʨʛʠʣʣʠʪʘʤʠ ʪʘʚʨʠʯʝʩʢʦʡ ʩʝʨʠʠ (T3-J1) [2]. ɺʳʭʦʜʳ ʛʘʟʘ ʩʠʧʦʚ ʥʘʭʦʜʷʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʣʷʞʥʳʭ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʦʩʪʨʦʝʢ, ʢʦʪʦʨʳʝ ʧʨʠʫʨʦʯʝʥʳ ʢ ʟʦʥʝ ʧʝʨʝʩʝʯʝʥʠʷ ʃʘʩʧʠʥʩʢʦʛʦ ʠ 

ɹʝʨʝʛʦʚʦʛʦ ʨʘʟʣʦʤʦʚ. ɿʘ ʜʚʘʜʮʘʪʠʣʝʪʥʠʡ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ ʚ ʨʘʟʥʳʝ ʚʨʝʤʝʥʘ ʛʦʜʘ 

ʥʘʩʯʠʪʳʚʘʣʦʩʴ ʦʪ 12 ʜʦ 20 ʩʪʨʫʡʥʳʭ ʚʳʭʦʜʦʚ ʛʘʟʘ. ʋʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʦʚ ʚʳʙʨʦʩʦʚ ʛʘʟʘ ʠ 

ʨʘʟʤʝʨʦʚ ʧʫʟʳʨʴʢʦʚ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʧʝʨʠʦʜʳ ʥʦʚʦʣʫʥʠʡ ʠ ʧʦʣʥʦʣʫʥʠʡ. ɺ ʵʪʘʧʘʭ ʚʳʙʨʦʩʘʭ 

ʛʘʟʦʚʳʭ ʬʣʶʠʜʦʚ ʠʤʝʝʪʩʷ ʥʝʢʦʪʦʨʘʷ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʠ ʨʠʪʤʠʯʥʦʩʪʴ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ 

ʥʘʙʣʶʜʘʣʩʷ ʦʪʨʳʚ ʜʚʫʭ-ʧʷʪʠ ʤʝʣʢʠʭ ʧʫʟʳʨʴʢʦʚ, ʟʘʪʝʤ ʩʣʝʜʦʚʘʣ ʨʦʡ ʦʪ 15 ʜʦ 30 ʙʦʣʝʝ 

ʢʨʫʧʥʳʭ. ʇʦʩʣʝ ʵʪʦʛʦ ʥʘʩʪʫʧʘʝʪ ʟʘʪʠʰʴʝ ʥʘ 15-60 ʩʝʢʫʥʜ ʠ ʧʦʚʪʦʨʝʥʠʝ ʥʦʚʦʛʦ ʮʠʢʣʘ. ʀʟ-ʟʘ 

ʠʟʤʝʥʝʥʠʷ ʜʘʚʣʝʥʠʷ ʧʫʟʳʨʴʢʠ ʧʨʠ ʧʦʜʥʷʪʠʠ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʚ ʜʠʘʤʝʪʨʝ. ɼʝʙʠʪ 

ʩʪʨʫʡ ʛʘʟʘ ʠʟ ʦʪʜʝʣʴʥʳʭ ʪʦʯʝʢ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝ ʧʦʩʪʦʷʥʥʳʤʠ ʚʳʙʨʦʩʘʤʠ ʚ ʪʝʯʝʥʠʝ ʯʘʩʘ, 

ʩʫʪʦʢ ʠ ʚʨʝʤʝʥ ʛʦʜʘ. ʆʥ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 6.3 ʜʦ 23 ʤʣ/ʤʠʥʫʪʫ (12 -33 ʣ/ʩʫʪʢʠ). ʆʙʱʠʡ ʜʝʙʠʪ 

ʚʳʭʦʜʦʚ ʚʩʝʭ ʩʪʨʫʡ ʩʠʧʦʚ ʚ ʙʫʭʪʝ ʃʘʩʧʠ ʨʘʚʝʥ 97 ï 330 ʤʣ/ʤʠʥ (140 ï 480 ʣ/ʩʫʪʢʠ) [2].  ʂʨʦʤʝ 

ʩʪʨʫʡʥʦʛʦ ʚʳʜʝʣʝʥʠʷ ʛʘʟʦʚ, ʦʪʤʝʯʘʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʬʣʶʠʜʘ ʚ ʢʘʨʙʦʥʘʪʥʳʭ 

ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʦʩʪʨʦʡʢʘʭ [2]. ɽʛʦ ʧʨʠʩʫʪʩʪʚʠʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʧʨʠ ʚʟʷʪʠʠ ʦʙʨʘʟʮʦʚ ʠʟ 

ʧʦʩʪʨʦʡʢʠ ʠ ʦʪʙʦʨʘ ʧʨʦʙ ʛʘʟʘ. ʇʨʠ ʥʘʨʫʰʝʥʠʠ ʩʧʣʦʰʥʦʩʪʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʩʪʨʦʝʥʠʡ, ʩ ʝʸ 

ʩʢʦʣʦʚ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦ ʚʳʜʝʣʷʣʠʩʴ ʧʫʟʳʨʴʢʠ ʛʘʟʘ ʩ ʨʝʟʢʠʡ ʟʘʧʘʭ ʩʝʨʦʚʦʜʦʨʦʜʘ.  

ʅʝʧʦʩʪʦʷʥʥʳʝ ʦʙʲʝʤʳ ʚʳʙʨʦʩʦʚ ʛʘʟʦʚ ʠʟ ʩʠʧʦʚ ʚ ʙʫʭʪʝ ʃʘʩʧʠ ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ 

ʧʝʨʝʤʝʥʥʳʤ ʛʘʟʦʚʳʤ ʩʦʩʪʘʚʦʤ ʬʣʶʠʜʦʚ. ʇʨʠ ʦʪʙʦʨʝ ʝʛʦ ʩʦʩʪʘʚ ʠʟʤʝʥʷʣʩʷ ʚ ʪʝʯʝʥʠʝ ʯʘʩʘ ʠ 

ʩʫʪʦʢ. ɺʦ ʬʣʶʠʜʘʭ ʧʨʝʦʙʣʘʜʘʣʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʛʘʟʦʚ. ɻʣʘʚʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ 

ʷʚʣʷʣʩʷ ʤʝʪʘʥ (55.74 ï 61.18%). ʆʙʱʘʷ ʩʫʤʤʘ ʚ ʧʨʦʙʘʭ C2H8, C2H6, C3H8, C3H6, C4H10, iC4H10, 

nC5H12 ʠ iC5H12 ʥʝ ʧʨʝʚʳʰʘʣʘ 1.5 %. ʋʛʣʝʨʦʜ ʚ ʤʝʪʘʥʝ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʪʷʞʝʣʳʤ ʠʟʦʪʦʧʥʳʤ 

ʩʦʩʪʘʚʦʤ (ŭ13C ï 35,220/00) [3]. ɼʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʚʦ ʬʣʶʠʜʘʭ ʷʚʣʷʶʪʩʷ N2 (9.6 

ï 40.1%), O2 (0.27 ï 8.9%), CO2 (0.099 ï 0.37%), He (0.292 ï 1.189%), H2 (3.12 ï 6.33ppm), H2S 

(0.13ppm), COS (0.042 ï 0.081ppm) ʠ CS2 (0.162 ï 4.125ppm). ʅʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʠ ʩʝʨʦʚʦʜʦʨʦʜʘ, ʚʦʟʤʦʞʥʦ, ʩʚʷʟʘʥʦ ʩ ʭʦʨʦʰʝʡ ʠʭ ʨʘʩʪʚʦʨʠʤʦʩʪʴʶ ʚ ʚʦʜʝ 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʡ ʩʲʝʤʢʠ ʜʥʘ ʙʫʭʪʳ ʃʘʩʧʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʨʝʜʥʷʷ 

ʩʦʣʝʥʦʩʪʴ ʤʦʨʩʢʦʡ ʚʦʜʳ ʠʟʤʝʥʷʣʘʩʴ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 18.5 ʜʦ 18.80/00. ʅʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʨʘʟʣʠʯʠʡ ʩʦʣʝʥʦʩʪʠ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʙʫʭʪʳ ʠ ʙʝʨʝʛʦʚʦʡ ʟʦʥʝ, ʥʘ ʢʦʪʦʨʫʶ ʦʧʠʨʘʶʪʩʷ 

ʚʳʭʦʜʳ ʫʩʪʴʝʚ ʦʚʨʘʛʦʚ ʩ ʚʨʝʤʝʥʥʳʤʠ ʚʦʜʦʪʦʢʘʤʠ. ʉʦʚʩʝʤ ʜʨʫʛʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ 

ʘʥʘʣʠʟʳ ʚʦʜʳ, ʚʟʷʪʳʝ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʪʦʯʢʠ ʚʳʭʦʜʘ ʬʣʶʠʜʦʚ ʚʦ ʚʨʝʤʷ 

ʚʳʙʨʦʩʦʚ ʛʘʟʘ. ʋ ʵʪʠʭ ʧʨʦʙ ʩʦʣʝʥʦʩʪʴ ʠʟʤʝʥʷʣʘʩʴ ʦʪ 7.5 ʜʦ 16.70/00, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʧʨʠʩʫʪʩʪʚʠʷ ʚʦ ʬʣʶʠʜʘʭ ʦʧʨʝʩʥʝʥʥʳʭ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ. ʀʭ ʢʦʥʮʝʥʪʨʘʮʠʷ, 

ʚʦʟʤʦʞʥʦ, ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ, ʯʝʤ 7.5 ʛ/ʣ. ɺʦʜʥʳʝ ʨʘʩʪʚʦʨʳ ʩʠʧʦʚ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʤʦʨʩʢʦʡ ʚʦʜʳ 

ʥʝ ʪʦʣʴʢʦ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʩʦʣʝʡ, ʥʦ ʩʦʜʝʨʞʘʥʠʝʤ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ. ʅʝ ʩʤʦʪʨʷ ʥʘ 

ʥʠʟʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʦʣʝʡ ʚ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʘʭ, ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʠʭ Br, B, Sr, Si, Li, Mn, Se, As, 

Hg, Be, Ti, Ga, Ge, As, Zr, Os, Pt, Au, Te, Cs, Ba, Bi, Th ʠ U ʚʳʰʝ, ʯʝʤ ʚ ʤʦʨʩʢʦʡ ʚʦʜʝ ʙʫʭʪʳ 

ʃʘʩʧʠ. ʇʨʠʩʫʪʩʪʚʠʝ ʚʦ ʬʣʶʠʜʘʭ ʩʠʧʦʚ ʙʫʭʪʳ ʃʘʩʧʠ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ, CO2, CH4, H2, H2S, N2, 

COS, CS2, He ʠ ʥʝ ʧʦʩʪʦʷʥʥʳʝ ʦʙʲʝʤʳ ʚʳʙʨʦʩʦʚ ʛʘʟʦʚ ʷʚʣʷʝʪʩʷ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʠʭ ʩʚʷʟʠ ʩ 

ʛʣʫʙʠʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. ɺʦʟʤʦʞʥʦ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʬʣʶʠʜʦʚ ʙʫʭʪʳ ʃʘʩʧʠ ʧʨʦʠʩʭʦʜʠʣʦ ʠ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʥʠʞʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʦʩʘʜʦʯʥʦʡ ʪʦʣʱʠ ʥʘ ʛʨʘʥʠʮʝ ʩ ʤʘʛʤʘʪʠʯʝʩʢʠʤʠ ʧʦʨʦʜʘʤʠ. 

ʇʨʠʩʫʪʩʪʚʠʝ ʩʝʨʦʚʦʜʦʨʦʜʘ, ʘ ʪʘʢʞʝ ʧʨʝʦʙʣʘʜʘʥʠʷ ʚʳʩʦʢʠʭ ʩʦʜʝʨʞʘʥʠʡ CH4, ʠ N2 ʥʘʜ 

ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ O2 ʠ CO2 ʚʦ ʬʣʶʠʜʘʭ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʩʨʝʜʝ ʚʙʣʠʟʠ 

ʩʠʧʦʚ ʠ ʚ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʦʩʪʨʦʡʢʘʭ ʙʫʭʪʳ ʃʘʩʧʠ. 

ʂʘʢ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ, ʚʳʭʦʜʳ ʧʫʟʳʨʴʢʦʚ ʛʘʟʘ ʧʨʠʫʨʦʯʝʥʳ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʝʭ 

ʩʢʘʣʴʥʳʭ ʧʦʜʚʦʜʥʳʭ ʚʘʣʦʚ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʬʦʨʤʳ ʢʫʵʩʪ.  ʆʥʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʣʦʛʦ-

ʥʘʢʣʦʥʥʦʡ (10 - 150) ʧʦʚʝʨʭʥʦʩʪʴʶ ʚ ʩʪʦʨʦʥʫ ʦʪʢʨʳʪʦʛʦ ʤʦʨʷ ʠ ʢʨʫʪʳʤ (ʜʦ 800) ʫʩʪʫʧʦʤ ʩʦ 

ʩʪʦʨʦʥʳ ʙʝʨʝʛʘ. ɻʨʷʜʳ ʠʤʝʶʪ ʧʨʦʪʷʞʝʥʥʦʩʪʴ 15,0 ʤ ʠ ʰʠʨʠʥʫ 3,0-8,0 ʤ. ʅʘʜ ʫʨʦʚʥʝʤ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʜʚʦʜʥʦʛʦ ʙʝʨʝʛʦʚʦʛʦ ʩʢʣʦʥʘ ʧʦʩʪʨʦʡʢʠ ʚʦʟʚʳʰʘʶʪʩʷ ʦʪ 0,3 ʜʦ 0,7 ʤ. 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʥʠ ʠʤʝʶʪ ʧʘʨʘʣʣʝʣʴʥʦʝ ʧʨʦʩʪʠʨʘʥʠʝ ʚʜʦʣʴ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ, ʢʦʪʦʨʘʷ 

ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ɹʝʨʝʛʦʚʳʤ ʨʘʟʣʦʤʦʤ [2]. 
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ʇʦʜʚʦʜʥʳʝ ʛʨʷʜʳ ʚ ʦʪʣʠʯʠʝ ʦʪ ʦʢʨʫʞʘʶʱʠʭ ʨʳʭʣʳʭ ʦʪʣʦʞʝʥʠʡ ʜʥʘ (ʤʝʣʢʠʡ ʛʨʘʚʠʡ, 

ʧʝʩʦʢ), ʧʦʢʨʳʪʳ ʚʦʜʦʨʦʩʣʷʤʠ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʚʦʝʦʙʨʘʟʥʳʡ çʩʢʘʣʴʥʳʡ ʙʠʦʮʝʥʦʟè. 

ʆʪʙʦʨ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙ ʠʟ ʨʘʟʥʳʭ ʫʯʘʩʪʢʦʚ ʛʨʷʜʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʥʠ ʩʣʦʞʝʥʳ 

ʮʝʤʝʥʪʠʨʦʚʘʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʛʘʣʴʢʠ, ʛʨʘʚʠʷ ʩ ʥʝʢʦʪʦʨʦʡ ʜʦʣʝʡ ʧʝʩʢʘ. ʂʦʥʛʣʦʤʝʨʘʪ ʛʨʷʜʳ 

ʠʤʝʝʪ ʩʣʘʙʦʚʳʨʘʞʝʥʥʫʶ ʩʣʦʠʩʪʦʩʪʴ, ʧʦʚʳʰʝʥʥʫʶ ʧʦʨʠʩʪʦʩʪʴ ʠ ʩʦʜʝʨʞʘʪ ʥʘ ʩʚʦʝ 

ʧʦʚʝʨʭʥʦʩʪʠ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʢʦʚʠʥ ʜʚʫʭʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ ʠ ʪʨʫʙʦʢ ʩʝʨʧʫʣʠʜ [2]. 

ʎʝʤʝʥʪʦʤ ʛʨʘʚʝʣʠʪʦʚʦʡ ʠ ʢʦʥʛʣʦʤʝʨʘʪʦʚʦʡ ʩʤʝʩʠ ʧʦʩʪʨʦʡʢʠ ʷʚʣʷʝʪʩʷ ʞʝʣʪʦʚʘʪʦ-ʙʝʣʘʷ 

ʢʘʨʙʦʥʘʪʥʘʷ ʧʣʝʥʢʘ ʤʦʱʥʦʩʪʴʶ ʦʪ 0,5 ʤʤ ʜʦ 5.0 ʤʤ, ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪʩʷ ʚʦʢʨʫʛ ʪʝʨʨʠʛʝʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʧʣʝʥʦʯʥʦʛʦ ʮʝʤʝʥʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʦʣʦʢʥʠʩʪʳʤʠ ʠ 

ʫʜʣʠʥʸʥʥʳʤʠ ʧʣʘʩʪʠʥʯʘʪʳʤʠ ʣʝʡʩʪʘʤʠ ʙʝʣʦʛʦ ʘʨʘʛʦʥʠʪʘ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʛʘʣʴʢʠ ʠʟʚʝʩʪʥʷʢʦʚ 

ʠ ʚ ʧʫʩʪʦʪʘʭ ʮʝʤʝʥʪʘ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʚʩʪʨʝʯʘʶʪʩʷ ʟʚʝʟʜʯʘʪʳʝ ʩʨʦʩʪʢʠ ʝʛʦ ʢʨʠʩʪʘʣʣʦʚ 

(ʨʘʟʤʝʨʦʤ 0.1 ï 2.0 ʤʤ) ʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʟʨʘʯʥʦʛʦ ʢʘʣʴʮʠʪʘ ʧʨʠʟʤʘʪʠʯʝʩʢʦʡ ʬʦʨʤʳ ʜʦ 

1,0 ʤʤ [2]. ʏʘʩʪʦ ʤʝʞʜʫ ʛʘʣʝʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʠ ʮʝʤʝʥʪʦʤ ʚʩʪʨʝʯʘʶʪʩʷ ʩʬʝʨʦʣʠʪʳ ʨʘʟʤʝʨʦʤ 

1.0 ʤʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʩʥʦʧʦʚʠʜʥʳʤ ʚʦʣʦʩʦʚʠʜʥʳʤ ʘʛʨʝʛʘʪʦʤ ʘʨʘʛʦʥʠʪʘ ʙʝʣʦʛʦ ʮʚʝʪʘ. 

ʎʝʥʪʨʘʣʴʥʦʝ ʷʜʨʦ ʦʙʳʯʥʦ ʧʨʠʫʨʦʯʝʥʦ ʢ ʫʛʣʫʙʣʝʥʠʷʤ ʚ ʮʝʤʝʥʪʠʨʫʶʱʝʡ ʤʘʩʩʝ, ʠʟ ʢʦʪʦʨʦʡ ʚ 

ʚʠʜʝ ʣʫʯʝʡ ʚʳʭʦʜʷʪ ʪʦʥʢʠʝ ʚʦʣʦʩʦʚʠʜʥʳʝ ʩʨʦʩʪʢʠ, ʟʘʧʦʣʥʷʶʱʠʝ ʧʫʩʪʦʪʳ. [2].  ʇʦʜʦʙʥʳʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʩʪʨʦʡʢʘʭ ʥʘ ʜʥʝ ʤʦʨʝʡ ʠ ʦʢʝʘʥʦʚ [1, 

5, 6]. ɸʥʘʣʦʛʠʯʥʳʝ ʬʦʨʤʳ ʚʳʜʝʣʝʥʠʷ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ʙʦʪʨʠʦʠʜʳ ʠʣʠ ʫʟʝʣʢʦʚʘʷ ʤʘʩʩʘ 

ʦʧʠʩʳʚʘʶʪʩʷ ʧʨʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠ ʜʨʝʚʥʠʭ ʢʘʨʙʦʥʘʪʦʚ ʧʨʦʩʘʯʠʚʘʥʠʷ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ [1, 6, 7]. ɻʨʷʜʳ ʙʫʭʪʳ ʃʘʩʧʠ ʷʚʣʷʶʪʩʷ çʧʣʷʞʥʳʤʠè ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ 

ʢʘʨʙʦʥʘʪʥʳʤʠ ʧʦʩʪʨʦʡʢʘʤʠ, ʩʣʦʞʝʥʥʳʤʠ ʛʨʘʚʝʣʠʪʘʤʠ ʠ ʛʘʣʝʯʥʠʢʦʤ, ʢʦʪʦʨʳʝ 

ʮʝʤʝʥʪʠʨʦʚʘʥʳ ʤʘʪʝʨʠʘʣʦʤ ʭʝʤʦʛʝʥʥʦʛʦ ʩʠʥʪʝʟʘ ʩʦʦʙʱʝʩʪʚʘ ʧʨʦʢʘʨʠʦʪ. ʆʥʠ ʷʚʣʷʶʪʩʷ 

ʘʥʘʣʦʛʘʤʠ ʘʫʪʠʛʝʥʥʳʭ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʩʪʨʦʝʢ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚ 

ʤʝʩʪʘʭ ʜʝʛʘʟʘʮʠʠ ʤʦʨʝʡ ʠ ʦʢʝʘʥʦʚ [1, 5, 6, 7]. 

ɺ ʩʦʟʜʘʥʠʠ ʢʘʨʙʦʥʘʪʥʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʩʪʨʦʝʢ ʙʫʭʪʳ ʃʘʩʧʠ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʧʨʠʥʠʤʘʣʠ 

ʩʦʦʙʱʝʩʪʚʘ ʙʘʢʪʝʨʠʡ ʠ ʘʨʭʝʡ. ʆʥʠ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʫʯʝʥʳʤʠ ʚ 2016ʛ. ɺ ʧʝʩʯʘʥʳʭ ʦʩʘʜʢʘʭ 

ʥʘʡʜʝʥʳ ʨʘʟʣʠʯʥʳʝ ʨʦʜʳ Methanogenium, ʘ ʪʘʢʞʝ ʘʨʭʝʠ ʛʨʫʧʧʳ ANME-2a/b [3]. ɺ 

ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʩʪʨʦʡʢʘʭ ʩʦʜʝʨʞʠʪʩʷ ʜʠʬʬʫʟʠʦʥʥʳʡ ʩʝʨʦʚʦʜʦʨʦʜ, ʧʦʵʪʦʤʫ ʚ ʥʠʭ ʚʩʪʨʝʯʘʶʪʩʷ 

ʘʥʘʵʨʦʙʥʳʝ ʤʝʪʘʥʦʪʨʦʬʳ ANME-2a/b.   

ʅʘ ʚʝʨʭʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʧʦʩʪʨʦʡʢʠ ʦʪʤʝʯʘʶʪʩʷ ʧʷʪʥʘ, ʢʦʪʦʨʳʝ 

ʧʦʢʨʳʪʳ ʙʫʨʦʚʘʪʦ-ʢʦʨʠʯʝʚʦʡ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʩʣʠʟʴʶ. ʆʥʘ ʠʤʝʝʪ ʚʥʝʰʥʝʝ ʩʭʦʜʩʪʚʦ ʩ 

ʧʦʜʦʙʥʳʤ ʦʙʨʘʩʪʘʥʠʝʤ ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʦʩʪʨʦʝʢ ʏʝʨʥʦʛʦ ʤʦʨʷ [5]. ʇʦʜ 

ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʥʘʨʦʩʪʘʤʠ ʦʪʤʝʯʘʝʪʩʷ ʧʦʨʠʩʪʘʷ ʢʦʨʦʯʢʘ ʠʛʦʣʴʯʘʪʦʛʦ ʘʨʘʛʦʥʠʪʘ ʩ 

ʰʝʣʢʦʚʠʩʪʳʤ ʙʣʝʩʢʦʤ ʥʘ ʠʟʣʦʤʝ. ɼʣʷ ʥʝʸ ʭʘʨʘʢʪʝʨʥʘ ʤʠʢʨʦ ʧʦʣʦʩʯʘʪʘʷ ʪʝʢʩʪʫʨʘ ʠ ʤʠʢʨʦ 

ʙʫʛʨʠʩʪʦʝ ʩʪʨʦʝʥʠʝ. ɺʦʟʤʦʞʥʦ, ʵʪʦ ʩʨʦʩʰʠʝʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʩʬʝʨʦʣʠʪʳ.  

ʅʘʢʦʧʣʝʥʠʶ ʛʨʘʚʠʷ ʠ ʛʘʣʝʢ ʚ ʟʦʥʝ ʘʢʪʠʚʥʦʛʦ ʚʦʣʥʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʙʣʠʟʠ ʩʠʧʦʚ 

ʩʦʧʫʪʩʪʚʫʶʪ ʧʨʦʮʝʩʩʳ ʠʭ çʤʛʥʦʚʝʥʥʦʛʦè ʜʠʘʛʝʥʝʟʘ, ʪ.ʝ. ʧʨʝʚʨʘʱʝʥʠʷ ʚ çʧʣʷʞʥʳʝè 

ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʧʦʩʪʨʦʡʢʠ. ʅʘ ʚʳʩʦʢʫʶ ʩʢʦʨʦʩʪʴ ʮʝʤʝʥʪʘʮʠʠ ʫʢʘʟʳʚʘʶʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʥʘʭʦʜʢʠ ʚ ʠʭ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʢʨʫʧʥʳʭ ʢʨʠʩʪʘʣʣʦʚ ʘʨʘʛʦʥʠʪʘ ʠ ʢʘʣʴʮʠʪʘ, ʭʦʨʦʰʝʡ 

ʩʦʭʨʘʥʥʦʩʪʠ ʩʪʚʦʨʦʢ ʨʘʢʦʚʠʥ ʤʦʣʣʶʩʢʦʚ ʠ ʩʝʨʧʫʣʠʜ. 

ɹʝʨʝʛʦʟʘʱʠʪʥʘʷ ʬʫʥʢʮʠʷ ʛʨʷʜ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʦʩʪʨʦʝʢ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ 

ʟʘʤʝʪʥʦʛʦ ʧʨʝʧʷʪʩʪʚʠʷ ʥʘ ʧʫʪʠ ʧʨʠʙʦʡʥʦʛʦ ʧʦʪʦʢʘ, ʠʣʠ ʥʘʢʘʪʘ, ʢʦʪʦʨʳʡ ʬʦʨʤʠʨʫʝʪʩʷ ʧʨʠ 

ʨʘʟʨʫʰʝʥʠʠ ʚʦʣʥ. ʇʦʪʦʢ, ʧʨʝʦʜʦʣʝʚʘʷ ʛʨʷʜʫ, ʪʨʘʪʠʪ ʵʥʝʨʛʠʶ ʥʘ ʧʝʨʝʥʦʩ ʤʘʪʝʨʠʘʣʘ ʯʝʨʝʟ ʥʝʸ. 

ɺʳʭʦʜʷ ʥʘ ʙʝʨʝʛ, ʦʥ ʥʝ ʦʙʣʘʜʘʝʪ ʵʥʝʨʛʠʝʡ, ʯʪʦʙʳ ʩʬʦʨʤʠʨʦʚʘʪʴ ʘʙʨʘʟʠʦʥʥʫʶ ʥʠʰʫ ʚ 

ʛʣʠʥʠʩʪʦʤ ʢʣʠʬʝ. ɺ ʮʝʣʦʤ, ʫʯʘʩʪʦʢ ʙʝʨʝʛʘ ʙʫʭʪʳ ʃʘʩʧʠ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʟʘʱʠʪʦʡ ʵʪʠʭ 

ʧʨʠʨʦʜʥʳʭ ʚʦʣʥʦʣʦʤʦʚ. 

ɺ ʩʝʟʦʥ ʘʢʪʠʚʥʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʟʠʤʥʠʤʠ ʰʪʦʨʤʘʤʠ, ʯʘʩʪʦ 

ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʨʫʰʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʝʡ ʢʘʨʙʦʥʘʪʥʳʭ çʧʣʷʞʥʳʭè ʧʦʩʪʨʦʝʢ, ʘ ʥʘ ʩʫʰʫ 

ʚʳʙʨʘʩʳʚʘʶʪʩʷ ʧʣʠʪʯʘʪʳʝ ʛʣʳʙʳ ʢʦʥʛʣʦʤʝʨʘʪʦʚ, ʩʣʘʛʘʚʰʠʭ ʝʸ. ɿʘ ʥʝʙʦʣʴʰʦʡ ʧʨʦʤʝʞʫʪʦʢ 

ʚʨʝʤʝʥʠ ʢ ʣʝʪʥʝʤʫ ʧʝʨʠʦʜʫ ʧʦʩʪʨʦʡʢʠ ʟʘʣʝʯʠʚʘʶʪ ʩʚʦʠ çʨʘʥʳè ʟʘ ʩʯʝʪ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʦʦʙʱʝʩʪʚ.  ʂʨʠʩʪʘʣʣʠʟʘʮʠʷ ʢʘʨʙʦʥʘʪʦʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

çʤʛʥʦʚʝʥʥʳʤè ʦʙʨʘʟʦʚʘʥʠʝʤ ʢʦʥʛʣʦʤʝʨʘʪʘ ʚ ʚʠʜʝ ʩʢʘʣʴʥʦʛʦ ʤʘʩʩʠʚʘ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʦʪʥʝʩʪʠ 
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ʢ ʪʠʧʫ ʙʝʩʢʘʨʢʘʩʥʳʭ ʨʠʬʦʚ. ʕʪʠ ʧʦʩʪʨʦʡʢʠ ʦʙʣʘʜʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʘʙʨʘʟʠʠ 

(2 ʢʣʘʩʩ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʖ.ɼ. ʐʫʡʩʢʦʛʦ) ʠ ʭʦʨʦʰʦ ʧʨʦʪʠʚʦʩʪʦʷʪ ʚʦʣʥʘʤ [4]. ʆʥʠ 

ʦʢʘʟʳʚʘʶʪ ʟʘʤʝʪʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʙʝʨʝʛʦʚʳʭ ʧʦʪʦʢʦʚ ʠ ʠʛʨʘʶʪ ʬʫʥʢʮʠʶ 

ʧʨʦʜʦʣʴʥʳʭ ʚʦʣʥʦʣʦʤʦʚ. 

ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʜʚʦʜʥʦʛʦ ʙʝʨʝʛʦʚʦʛʦ ʩʢʣʦʥʘ ʙʫʭʪʳ ʃʘʩʧʠ ʩʦʦʙʱʝʩʪʚʘ ʘʨʭʝʡ ʠ 

ʙʘʢʪʝʨʠʡ ʩʦʟʜʘʶʪ ʠʟ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʬʣʶʠʜʦʚ ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʠ ʢʘʨʙʦʥʘʪʳ. ʆʥʠ 

ʷʚʣʷʶʪʩʷ ʧʨʦʜʫʢʪʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʣʠʪʦʩʬʝʨʳ (ʠʩʪʦʯʥʠʢ ʬʣʶʠʜʦʚ), ʛʠʜʨʦʩʬʝʨʳ (ʩʨʝʜʳ 

ʦʙʨʘʟʦʚʘʥʠʷ), ʘʪʤʦʩʬʝʨʳ (ʛʘʟʦʚʳʝ ʧʫʟʳʨʴʢʠ) ʠ ʙʠʦʩʬʝʨʳ (ʙʘʢʪʝʨʠʡ ʠ ʘʨʭʝʡ). ɹʘʢʪʝʨʠʘʣʴʥʳʝ 

ʧʦʩʪʨʦʡʢʠ ʙʫʭʪʳ ʃʘʩʧʠ ʷʚʣʷʶʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʠʨʦʜʥʳʤʠ ʚʦʣʥʦʣʦʤʘʤʠ, ʢʦʪʦʨʳʝ 

ʦʙʣʘʜʘʶʪ ʬʫʥʢʮʠʡ ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. ɺʦʟʤʦʞʥʦ, ʚ ʙʫʜʫʱʝʤ ʯʝʣʦʚʝʯʝʩʪʚʦ ʥʘʫʯʠʪʩʷ 

ʩʦʟʜʘʚʘʪʴ ʧʦʜʦʙʥʳʝ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʚʦʣʥʦʣʦʤʳ ʜʣʷ ʟʘʱʠʪʳ ʧʣʷʞʥʳʭ ʟʦʥ ʠ ʙʝʨʝʛʦʚʳʭ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ. 
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Abstract. The article describes the process of formation of "beach" bacterial structures of 

Laspi Bay. They arise from the interaction of the lithosphere, hydrosphere, atmosphere and biosphere. 

Beach bacterial structures are ecological natural breakwaters with a self-restoring function. They 

protect the clayey shores of Laspi Bay from the impact of storm waves. 

Key words: hydrocarbon fluids, methane, authigenic carbonate, seeps, archaea, 

methanotrophic bacteria, breakwaters. 
 

 

ʋɼʂ 504.064 

ʇɽʈʉʇɽʂʊʀɺʓ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ɺʊʆʈʀʏʅʆɻʆ ʉʓʈʔʗ ʅɸ 

ʊɽʈʈʀʊʆʈʀʀ ɼʆʅɹɸʉʉɸ 

ʂ.ɺ. ʈʝʧʠʥʘ 

ʌɻɹʅʋ çʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʘʢʘʜʝʤʠʯʝʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠ ʧʨʦʝʢʪʥʦ-

ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʡ ʠʥʩʪʠʪʫʪ ʛʦʨʥʦʡ ʛʝʦʣʦʛʠʠ, ʛʝʦʤʝʭʘʥʠʢʠ, ʛʝʦʬʠʟʠʢʠ ʠ ʤʘʨʢʰʝʡʜʝʨʩʢʦʛʦ 

ʜʝʣʘè (ʌɻɹʅʋ çʈɸʅʀʄʀè), ʛ. ɼʦʥʝʮʢ, ɼʅʈ, ʈʦʩʩʠʷ 

e-mail:ecoseka@rambler.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʠʚʝʜʝʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʠʥʝʨʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʦʪʭʦʜʦʚ ʫʛʦʣʴʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ɼʦʥʙʘʩʩʘ. ɺʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ ʫʛʣʝʜʦʙʳʯʠ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʨʨʠʢʦʥʳ, ʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʛʦʨʝʥʠʝ ʦʪʚʘʣʦʚ, ʟʘʛʨʷʟʥʷʶʱʠʝ 

ʚʝʱʝʩʪʚʘ, ʪʝʭʥʦʣʦʛʠʠ ʠʟʚʣʝʯʝʥʠʷ ʤʝʪʘʣʣʦʚ. 

 

ɼʦʥʝʮʢʠʡ ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʡ ʙʘʩʩʝʡʥ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʚ ɽʚʨʦʧʝ ʠ 

ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʃʫʛʘʥʩʢʦʡ ʠ ɼʦʥʝʮʢʦʡ ʅʘʨʦʜʥʳʭ ʈʝʩʧʫʙʣʠʢ. 

ɽʛʦ ʵʢʩʧʣʫʘʪʘʮʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʙʦʣʝʝ ʜʚʫʭʩʦʪ ʣʝʪ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʠʟʚʣʝʯʝʥʠʶ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʚʩʢʨʳʰʥʳʭ ʠ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ 

ɼʦʥʝʮʢʦʤ ʙʘʩʩʝʡʥʝ ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʙʦʣʝʝ 1500 ʦʪʚʘʣʦʚ, ʚ ʢʦʪʦʨʳʭ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʧʦʨʷʜʢʘ 

1400 ʤʣʥ ʤ3 ʧʦʨʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ [4]. ʕʪʠ ʦʪʚʘʣʳ ʟʘʥʠʤʘʶʪ ʙʦʣʝʝ 12 ʪʳʩ. ʛʘ ʧʣʦʜʦʨʦʜʥʳʭ 

ʯʝʨʥʦʟʝʤʦʚ. ɺ ʣʠʪʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʦʪʚʘʣʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʨʛʠʣʣʠʪʘʤʠ, ʘʣʝʚʨʦʣʠʪʘʤʠ, 

ʧʝʩʯʘʥʠʢʘʤʠ, ʫʛʣʝʤ ʠ ʜʨʫʛʠʤʠ ʧʦʨʦʜʘʤʠ. ʆʙʣʦʤʢʠ ʦʪʚʘʣʴʥʳʭ ʧʦʨʦʜ ʥʝʦʜʥʦʨʦʜʥʳ ʧʦ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʠ ʩʢʣʘʜʠʨʫʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚ ʚʠʜʝ ʪʝʨʨʠʢʦʥʦʚ ʚʳʩʦʪʦʡ ʜʦ 80 

ʤ. ɻʝʦʭʠʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʪʚʘʣʴʥʳʭ ʧʦʨʦʜ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʦʡ 

ʧʦʟʠʮʠʝʡ ʫʛʦʣʴʥʦʛʦ ʙʘʩʩʝʡʥʘ, ʚʦʟʨʘʩʪʦʤ ʫʛʣʝʥʦʩʥʦʡ ʪʦʣʱʠ, ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ 
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ʫʩʣʦʚʠʷʤʠ ʫʛʣʝʥʘʢʦʧʣʝʥʠʷ. ɺʦʢʨʫʛ ʧʦʨʦʜʥʳʭ ʦʪʚʘʣʦʚ ʬʦʨʤʠʨʫʶʪʩʷ ʧʝʨʚʠʯʥʳʝ ʦʨʝʦʣʳ 

ʟʘʛʨʷʟʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʪʤʦ-, ʣʠʪʦ- ʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ 

ʚʪʦʨʠʯʥʳʭ ʘʥʦʤʘʣʠʡ. 

ʇʦʨʦʜʥʳʝ ʦʪʚʘʣʳ ʫʛʣʝʜʦʙʳʚʘʶʱʠʭ ʨʘʡʦʥʦʚ ʥʝʫʩʪʦʡʯʠʚʳ ʚ ʫʩʣʦʚʠʷʭ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʭʠʤʠʯʝʩʢʦʛʦ ʚʳʚʝʪʨʠʚʘʥʠʷ ʧʨʦʠʩʭʦʜʠʪ 

ʠʟʤʝʥʝʥʠʝ ʠʭ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. ʉʨʝʜʠ ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʧʦʨʦʜʥʳʭ 

ʦʪʚʘʣʘʭ, ʧʨʝʦʙʣʘʜʘʶʪ ʧʨʦʮʝʩʩʳ ʦʢʠʩʣʝʥʠʷ ʩʫʣʴʬʠʜʦʚ ʤʝʪʘʣʣʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʧʦʨʦʜ 

ʫʛʣʝʥʦʩʥʦʡ ʪʦʣʱʠ. ʈʝʘʢʮʠʠ ʦʢʠʩʣʝʥʠʷ ʧʨʦʪʝʢʘʶʪ ʩ ʚʳʜʝʣʝʥʠʝʤ ʪʝʧʣʘ ʠ ʥʝʨʝʜʢʦ 

ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʩʘʤʦʚʦʟʛʦʨʘʥʠʝʤ ʦʪʚʘʣʦʚ, ʦʙʞʠʛʦʤ, ʧʝʨʝʧʣʘʚʣʝʥʠʝʤ ʤʠʥʝʨʘʣʦʚ, 

ʬʫʤʘʨʦʣʴʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. ɻʠʧʝʨʛʝʥʥʘʷ ʧʝʨʝʨʘʙʦʪʢʘ ʠ ʛʦʨʝʥʠʝ ʦʪʚʘʣʦʚ ʧʨʦʜʦʣʞʘʝʪʩʷ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ [5]. 

ɻʘʟʦʚʳʝ ʚʳʜʝʣʝʥʠʷ ʠʟ ʛʦʨʷʱʠʭ ʫʛʦʣʴʥʳʭ ʦʪʚʘʣʦʚ ʷʚʣʷʶʪʩʷ ʢʦʥʪʨʘʩʪʥʳʤʠ ʧʦ ʩʚʦʝʤʫ 

ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʧʨʦʮʝʩʩʦʚ ʛʦʨʝʥʠʷ. ɼʣʠʪʝʣʴʥʦ ʛʦʨʷʱʠʝ 

ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʝ ʪʝʨʨʠʢʦʥʳ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʘʤʠ ʚʳʙʨʦʩʦʚ ʚ ʘʪʤʦʩʬʝʨʫ ʪʘʢʠʭ 

ʵʣʝʤʝʥʪʦʚ, ʢʘʢ S, Ti, Ag, Cd, Al, P, ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʝ ï K, Cr, Co, As. ʀʥʪʝʥʩʠʚʥʦ ʛʦʨʷʱʠʡ 

ʦʪʚʘʣ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʚʳʜʝʣʝʥʠʷ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʦʪ 5 ʜʦ 25 ʪ ʚ ʛʦʜ ʦʧʘʩʥʳʭ ʜʣʷ 

ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ï ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʜʠʦʢʩʠʜʘ 

ʩʝʨʳ, ʩʝʨʦʚʦʜʦʨʦʜʘ ʠ ʦʢʩʠʜʦʚ ʘʟʦʪʘ. ʅʘʠʙʦʣʴʰʫʶ ʵʢʦʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʫʶ ʦʧʘʩʥʦʩʪʴ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ ʦʙʨʘʟʦʚʘʥʥʳʝ ʪʝʨʨʠʢʦʥʳ [1]. çʉʪʘʨʳʝè ʦʪʚʘʣʳ ʧʨʦʰʣʠ 

ʛʣʫʙʦʢʫʶ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʠ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʦʯʚʝʥʥʳʡ 

ʧʦʢʨʦʚ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ 

ʧʦʛʣʦʱʘʝʪʩʷ ʧʦʯʚʦʡ ʠ ʩʦʩʨʝʜʦʪʘʯʠʚʘʝʪʩʷ ʚ ʛʫʤʫʩʦʚʦʤ ʛʦʨʠʟʦʥʪʝ, ʬʦʨʤʠʨʫʷ ʣʦʢʘʣʴʥʳʝ ʟʦʥʳ 

ʟʘʛʨʷʟʥʝʥʠʷ, ʠ ʪʦʣʴʢʦ ʥʝʢʦʪʦʨʘʷ ʯʘʩʪʴ (Ag, Bi, Mo, Nb, W) ʨʘʩʩʝʠʚʘʝʪʩʷ ʚʥʠʟ ʧʦ ʧʦʯʚʝʥʥʦʤʫ 

ʧʨʦʬʠʣʶ [2]. 

ʉʫʱʝʩʪʚʝʥʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ (ʄʇʀ) 

ʷʚʣʷʝʪʩʷ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʚʳʨʘʞʝʥʥʦʝ ʚ ʚʦʟʜʝʡʩʪʚʠʠ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʥʘ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ, ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʠ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ, ʥʘ 

ʟʝʤʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʠ ʜʨ., ʢʘʢ ʥʘ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ, ʪʘʢ ʠ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʠʟʚʣʝʯʝʥʠʶ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʦʪʭʦʜʦʚ ʫʛʦʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝʚʝʣʠʢʦ ʠ ʥʝ 

ʧʨʝʚʳʰʘʝʪ 7%. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʨʦʜʳ ʠʟ ʦʪʚʘʣʦʚ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 1,5 ï 2,0 ʤʣʥ. ʪʦʥʥ ʚ 

ʛʦʜ [3]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʢʘʢ ʧʦʢʘʟʘʣʘ ʧʨʘʢʪʠʢʘ, ʦʪʭʦʜʳ ʫʛʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩ ʫʩʧʝʭʦʤ 

ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʝʨʘʤʠʢʠ, ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʜʦʨʦʛ, ʜʣʷ ʟʘʢʣʘʜʢʠ 

ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʰʘʭʪʘʭ ʠ ʪ.ʜ. ʆʪʭʦʜʳ ʬʣʦʪʘʮʠʦʥʥʦʛʦ ʦʙʦʛʘʱʝʥʠʷ ʫʛʣʷ ʷʚʣʷʝʪʩʷ 

ʩʳʨʴʝʤ ʜʣʷ ʢʘʤʝʥʥʦʛʦ ʣʠʪʴʷ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʨʳ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʜʦʙʨʝʥʠʡ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʪʭʦʜʦʚ ʜʦʙʳʯʠ ʠ ʦʙʦʛʘʱʝʥʠʷ ʫʛʣʷ ï ʦʜʥʘ ʠʟ ʚʘʞʥʳʭ ʟʘʜʘʯ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʫʪʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚʩʝʡ ʫʛʣʝʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʇʨʦʙʣʝʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʘ ʜʣʷ ɼʦʥʙʘʩʩʘ, ʛʜʝ ʟʘ 200 ʣʝʪ ʜʦʙʳʯʠ 

ʢʘʤʝʥʥʳʭ ʫʛʣʝʡ ʠ ʘʥʪʨʘʮʠʪʦʚ ʦʙʨʘʟʦʚʘʣʦʩʴ 1257 ʪʝʨʨʠʢʦʥʦʚ.  ʇʦʜ ʫʛʦʣʴʥʳʤʠ ʧʦʨʦʜʘʤʠ 

ʟʘʥʷʪʦ 5526,3 ʛʘ ʟʝʤʝʣʴ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʇʦʨʦʜʥʳʝ ʦʪʚʘʣʳ, ʦʩʦʙʝʥʥʦ 

ʛʦʨʷʱʠʝ, ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʘʤʠ ʧʳʣʠ ʠ ʨʘʟʣʠʯʥʳʭ ʪʦʢʩʠʯʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ 

ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʚ ʨʝʛʠʦʥʝ ʠ ʚʳʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʦʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʨʦʜ ʪʝʨʨʠʢʦʥʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʇʨʠ 

ʧʦʣʥʦʮʝʥʥʦʡ ʨʘʙʦʪʝ ʰʘʭʪ ɼʦʥʙʘʩʩʘ, ʝʞʝʛʦʜʥʦ ʚ ʪʝʨʨʠʢʦʥʳ ʠ ʦʪʚʘʣʳ ʧʦʩʪʫʧʘʣʦ ʦʢʦʣʦ 50-60 

ʤʣʥ. ʤ3 ʛʦʨʥʳʭ ʧʦʨʦʜ. ʇʨʠ ʵʪʦʤ ʝʜʠʥʩʪʚʝʥʥʦʡ ʨʝʘʣʴʥʦʡ ʦʙʣʘʩʪʴʶ ʧʨʠʤʝʥʝʥʠʷ ʧʦʨʦʜ ʷʚʣʷʝʪʩʷ 

ʠʭ ʟʘʢʣʘʜʢʘ ʚ ʚʳʨʘʙʦʪʘʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʥʝ ʧʨʝʚʳʰʘʶʱʘʷ 15-30% ʦʪ ʚʩʝʛʦ ʦʙʲʝʤʘ ʜʦʙʳʪʳʭ 

ʧʦʨʦʜ. 

ʂʘʬʝʜʨʦʡ ñʇʦʣʝʟʥʳʝ ʠʩʢʦʧʘʝʤʳʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʛʝʦʣʦʛʠʷò ɼʦʥʝʮʢʦʛʦ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʚʦʜʠʣʠʩʴ ʚʩʝʩʪʦʨʦʥʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʪʝʨʨʠʢʦʥʦʚ ʛʦʨʦʜʘ ɼʦʥʝʮʢʘ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʨʦʜ 

ʵʪʠʭ ʦʪʚʘʣʦʚ.  ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʪʭʦʜʳ ʜʦʙʳʯʠ ʫʛʣʷ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʜʦʨʦʞʥʦʤ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʚ ʢʘʯʝʩʪʚʝ ʥʘʧʦʣʥʠʪʝʣʷ ʙʝʪʦʥʘ, ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʠʨʧʠʯʘ, ʢʝʨʘʤʟʠʪʘ, ʘ ʪʘʢʞʝ 
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ʚ ʢʘʯʝʩʪʚʝ ʫʜʦʙʨʝʥʠʷ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. ʇʦʨʦʜʥʘʷ ʤʘʩʩʘ ʦʪʚʘʣʦʚ ʰʘʭʪ ɼʦʥʙʘʩʩʘ ʤʦʞʝʪ 

ʩʦʜʝʨʞʘʪʴ ʦʪ 10 ʜʦ 46 % ʫʛʣʷ, ʜʦ 15 % ʛʣʠʥʦʟʝʤʦʚ ʠ ʜʦ 20 % ʦʢʩʠʜʦʚ ʢʨʝʤʥʠʷ ʠ ʞʝʣʝʟʘ [5]. 

ɻʦʨʝʣʳʝ ʧʦʨʦʜʳ ʪʝʨʨʠʢʦʥʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʪʨʦʡʠʥʜʫʩʪʨʠʠ ʢʘʢ ʢʦʥʜʠʮʠʦʥʥʳʡ ʩʳʨʴʝʚʦʡ 

ʠʩʪʦʯʥʠʢ ʱʝʙʝʥʦʯʥʦʡ ʠ ʧʝʩʦʯʥʦʡ ʬʨʘʢʮʠʡ [2].  ʅʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʧʦʨʦʜʥʳʭ ʦʪʚʘʣʦʚ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʨʦʠʟʚʦʜʩʪʚʦ ʛʣʠʥʦʟʝʤʘ (Al2O3), 

ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʦʛʦ ʚʦ ʤʥʦʛʠʭ ʧʝʨʝʛʦʨʝʚʰʠʭ ʦʪʚʘʣʘʭ ʰʘʭʪ ʜʦʩʪʠʛʘʝʪ 26ï28 %, ʘ ʚ ʦʪʚʘʣʘʭ 

ʦʙʦʛʘʪʠʪʝʣʴʥʳʭ ʬʘʙʨʠʢ ʝʱʝ ʙʦʣʴʰʝ [5]. ʊʘʢʠʝ ʩʦʜʝʨʞʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʝʙʦʚʘʥʠʷʤ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʫʞʝ ʨʘʟʨʘʙʦʪʘʥʳ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ 

ʛʣʠʥʦʟʝʤʘ ʠʟ ʦʪʭʦʜʦʚ ʜʦʙʳʯʠ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʫʛʣʷ. ʅʘʧʨʠʤʝʨ, ʚʦ ʌʨʘʥʮʠʠ ʫʩʧʝʰʥʦ ʦʧʨʦʙʦʚʘʥ 

ʥʦʚʳʡ ʜʚʫʭʢʠʩʣʦʪʥʳʡ ʤʝʪʦʜ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ ʫʛʦʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ 

ʛʣʠʥʦʟʝʤʘ. ʊʝʭʥʦʣʦʛʠ ʇʦʣʴʰʠ ʜʦʢʘʟʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʦʣʫʯʝʥʠʷ ʛʣʠʥʦʟʝʤʘ 

ʠʟ ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ, ʩʦʜʝʨʞʘʱʠʭ ʦʢʦʣʦ 25% Al2O3. ɺ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʪʘʢʞʝ ʜʦʢʘʟʘʥʘ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʛʣʠʥʦʟʝʤʘ ʠʟ ʭʚʦʩʪʦʚ ʦʙʦʛʘʱʝʥʠʷ ʫʛʣʝʡ. 

ʇʦʨʦʜʳ ʦʪʚʘʣʦʚ ʩʦʜʝʨʞʘʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʮʚʝʪʥʳʭ, 

ʨʝʜʢʠʭ ʠ ʙʣʘʛʦʨʦʜʥʳʭ. ʉʦʜʝʨʞʘʥʠʷ ʤʥʦʛʠʭ ʠʟ ʥʠʭ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʶʪ ʢʣʘʨʢʠ ʦʩʘʜʦʯʥʳʭ 

ʧʦʨʦʜ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʯʝʥʳʭ ʚʳʷʚʣʝʥʳ ʚʳʩʦʢʠʝ ʢʣʘʨʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʣʷ Ge, 

Hg, Cr, Cu, Cs, Pb, Ce - 1,47-30 (ʚ ʘʨʛʠʣʣʠʪʘʭ), Hg, Cr, Th, Pb, Ce, Zn - 1,27-6,5 (ʚ ʘʣʝʚʨʦʣʠʪʘʭ), 

Sb, Sn, Ba, Pb, Cu, Se - 10-150 (ʚ ʧʝʩʯʘʥʠʢʘʭ) [5]. ʌʣʦʪʦʦʪʭʦʜʳ ʥʝʢʦʪʦʨʳʭ ʦʙʦʛʘʪʠʪʝʣʴʥʳʭ 

ʬʘʙʨʠʢ ɼʦʥʝʮʢʦ-ʄʘʢʝʝʚʩʢʦʛʦ ʫʛʣʝʧʨʦʤʳʰʣʝʥʥʦʛʦ ʨʘʡʦʥʘ ɼʦʥʙʘʩʩʘ (çʂʦʣʦʩʥʠʢʦʚʩʢʘʷè, 

çʉʦʚʝʪʩʢʘʷè) ʠʤʝʶʪ ʧʦʚʳʰʝʥʥʳʝ ʩʦʜʝʨʞʘʥʠʷ ʩʢʘʥʜʠʷ (ʜʦ 30 ʛ/ʪ), ʠʪʪʨʠʷ (ʜʦ 30 ʛ/ʪ), ʛʘʣʣʠʷ 

(ʜʦ 45 ʛ/ʪ). ɺʳʩʦʢʠʝ ʩʦʜʝʨʞʘʥʠʷ ʟʦʣʦʪʘ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ ʦʪʭʦʜʘʭ ʫʛʣʝʜʦʙʳʯʠ ʰʘʭʪʳ 

ñʂʠʨʦʚʩʢʘʷ-ɿʘʧʘʜʥʘʷò (ʛ. ʄʘʢʝʝʚʢʘ, ɼʅʈ) ʠ ʬʣʦʪʦʦʪʭʦʜʘʭ ʦʙʦʛʘʪʠʪʝʣʴʥʦʡ ʬʘʙʨʠʢʠ 

ñʂʦʣʦʩʥʠʢʦʚʩʢʘʷò, ʧʨʝʚʳʰʘʶʱʠʭ ʚ 60 ʨʘʟ ʢʣʘʨʢʠ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ. ʆʜʥʘʢʦ ʪʝʭʥʦʣʦʛʠʠ 

ʠʟʚʣʝʯʝʥʠʷ ʮʚʝʪʥʳʭ ʠ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʠʟ ʧʦʨʦʜ ʰʘʭʪʥʳʭ ʦʪʚʘʣʦʚ ʚʝʩʴʤʘ 

ʵʥʝʨʛʦʟʘʪʨʘʪʥʳ, ʠ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ ʥʝ ʧʨʠʤʝʥʷʶʪʩʷ. ɺ ʄʘʢʝʝʚʩʢʦʤ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʧʨʦʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʠʟʚʣʝʯʝʥʠʶ ʞʝʣʝʟʘ ʠʟ ʧʦʨʦʜʳ 

ʤʝʪʦʜʦʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʩʝʧʘʨʘʮʠʠ.  

ʅʦ ʥʝ ʚʩʝ ʧʦʨʦʜʥʳʝ ʦʪʚʘʣʳ ʠʜʝʥʪʠʯʥʳ ʠ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʠʩʪʦʯʥʠʢʦʤ ʧʦʣʝʟʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʤʥʦʛʠʝ ʠʟ ʥʠʭ ʤʦʛʫʪ ʥʝʩʪʠ ʚ ʩʝʙʝ ʷʚʥʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʫʛʨʦʟʫ. ʆʪʭʦʜʳ 

ʫʛʣʝʜʦʙʳʚʘʶʱʠʭ ʠ ʫʛʣʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʠʟ ʨʘʟʣʠʯʥʳʭ 

ʧʦʨʦʜ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʝʩʷʪʢʦʚ ʣʝʪ ʧʦʜʚʝʨʛʘʣʠʩʴ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤ ʠ ʠʭ 

ʥʝʣʴʟʷ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʢʦʧʣʝʥʠʝ ʛʦʨʥʦʡ ʤʘʩʩʳ ʩʦ ʩʚʦʡʩʪʚʘʤʠ ʠ ʩʦʩʪʘʚʦʤ, ʭʘʨʘʢʪʝʨʥʳʤʠ 

ʜʣʷ ʠʟʥʘʯʘʣʴʥʦ ʜʦʙʳʪʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɽʩʣʠ ʫʯʝʩʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʤʥʦʛʠʝ ʧʦʨʦʜʥʳʝ ʦʪʚʘʣʳ 

ʦʙʨʘʟʦʚʘʣʠʩʴ ʝʱʝ ʚ ʥʘʯʘʣʝ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ, ʠ ʩʝʛʦʜʥʷ ʫʞʝ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʦʩʪʦʚʝʨʥʦ 

ʛʦʚʦʨʠʪʴ ʦʙ ʠʭ ʩʦʩʪʘʚʝ, ʪʦ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠ 

ʦʧʨʦʙʦʚʘʥʠʠ ʢʘʞʜʦʛʦ ʧʦʨʦʜʥʦʛʦ ʦʪʚʘʣʘ. ɿʜʝʩʴ ʥʝʦʙʭʦʜʠʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʭʦʜ, 

ʫʯʠʪʳʚʘʶʱʠʡ ʝʛʦ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʝ, ʫʩʣʦʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʩʦʩʪʦʷʥʠʝ ʠ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ. 

ɼʣʷ ʦʮʝʥʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʠʥʝʨʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʦʪʭʦʜʦʚ 

ʫʛʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʳ ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʣʠʯʠʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʧʦʪʨʝʙʥʦʩʪʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʚ 

ʠʟʚʣʝʢʘʝʤʦʤ ʤʠʥʝʨʘʣʴʥʦʤ ʩʳʨʴʝ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʦʩʣʝ ʨʝʘʣʠʟʘʮʠʠ ʪʘʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʝʨʝʨʘʙʦʪʢʘ ʪʝʨʨʠʢʦʥʦʚ ʥʝ ʪʦʣʴʢʦ ʫʣʫʯʰʠʪ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʚ ʮʝʣʦʤ, ʥʦ ʠ ʧʦʟʚʦʣʠʪ 

ʧʦʣʫʯʘʪʴ ʢʘʢ ʫʛʦʣʴʥʳʡ ʢʦʥʮʝʥʪʨʘʪ, ʪʘʢ ʠ ʥʝʦʙʭʦʜʠʤʳʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʵʣʝʤʝʥʪʳ. 

ɺ ʮʝʣʦʤ, ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʘʷ ʫʪʠʣʠʟʘʮʠʷ ʚʪʦʨʠʯʥʳʭ ʨʝʩʫʨʩʦʚ ʛʦʨʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ï ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʘʷ ʩʦʮʠʘʣʴʥʘʷ ʠ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʟʘʜʘʯʘ ʢʘʢ ʩʨʝʜʩʪʚʦ 

ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʙʝʟʦʪʭʦʜʥʦʩʪʠ ʛʦʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʟʘʱʠʪʳ 

ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. ʋʪʠʣʠʟʘʮʠʷ ʦʪʭʦʜʦʚ ʜʦʙʳʯʠ ʫʛʣʷ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʫʣʫʯʰʝʥʠʶ ʢʘʢ ʵʢʦʥʦʤʠʢʠ ʨʝʛʠʦʥʘ ʟʘ ʩʯʝʪ ʚʦʚʣʝʯʝʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʜʝʰʝʚʦʛʦ 

ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ, ʪʘʢ ʠ ʚ ʮʝʣʦʤ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ɼʦʥʙʘʩʩʝ. 
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Abstract. The characteristics of the mineral component of waste from the Donbass coal 

industry are given. An analysis of the economic feasibility of using coal mining waste in industry has 

been performed. 
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ɸʥʥʦʪʘʮʠʷ. ʅʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʠʟʣʦʞʝʥʠʝ 

ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʠ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʦʩʪʨʦʚʘ ʆʣʴʭʦʥ, 

ʦʭʚʘʪʳʚʘʶʱʝʝ 90-ʣʝʪʥʠʡ ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ (1935ï2025 ʛʦʜʳ). ʍʦʟʷʡʩʪʚʝʥʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ, ʚʢʣʶʯʘʶʱʘʷ ʨʘʟʚʠʪʠʝ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʥʘʣʦʞʠʣʘ 

ʩʝʨʴʝʟʥʳʡ ʦʪʧʝʯʘʪʦʢ ʥʘ ʵʢʦʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʧʨʠʚʝʣʦ ʢ 

ʜʝʛʨʘʜʘʮʠʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʪʨʘʚʦʩʪʦʷ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʦʨʥʷʢʦʚ ʠ ʘʢʪʠʚʠʟʘʮʠʶ ʵʨʦʟʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ ʧʦʟʚʦʣʠʣʦ 

ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʠʪʴ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʜʘʚʣʝʥʠʝ ʥʘ ʧʨʠʨʦʜʥʳʝ ʢʦʤʧʣʝʢʩʳ ʦʩʪʨʦʚʘ ʆʣʴʭʦʥ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘʙʣʶʜʘʝʪʩʷ ʩʤʝʥʘ ʧʨʠʦʨʠʪʝʪʦʚ ʚ ʩʪʦʨʦʥʫ ʨʘʟʚʠʪʠʷ ʨʝʢʨʝʘʮʠʠ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡʩʷ ʤʝʥʝʝ ʚʳʨʘʞʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʦʜʥʘʢʦ 

ʪʨʝʙʫʶʱʝʡ ʚʥʝʜʨʝʥʠʷ ʩʪʨʦʛʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʝʨʝʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʫʧʨʘʚʣʝʥʠʷ ʦʪʭʦʜʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʧʦʪʨʝʙʣʝʥʠʷ. 

mailto:ecoseka@rambler.ru
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʧʦʯʚ, ʛʝʦʭʠʤʠʷ, ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, 

ʨʝʢʨʝʘʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʦʩʪʨʦʚ ʆʣʴʭʦʥ, ʇʨʠʙʘʡʢʘʣʴʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ 

 

 

ʆʩʪʨʦʚ ʆʣʴʭʦʥ ï ʢʨʫʧʥʝʡʰʠʡ ʦʩʪʨʦʚ ʦʟʝʨʘ ɹʘʡʢʘʣ, ʵʪʦ ʝʜʠʥʩʪʚʝʥʥʳʡ ʦʙʠʪʘʝʤʳʡ 

ʦʩʪʨʦʚ ʥʘ ɹʘʡʢʘʣʝ, ʛʜʝ ʨʘʩʧʦʣʦʞʝʥʦ 9 ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ. ʂʨʫʧʥʝʡʰʠʡ ʠʟ ʥʠʭ ï ʧʦʩʸʣʦʢ 

ʍʫʞʠʨ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤ ʠ ʪʫʨʠʩʪʠʯʝʩʢʠʤ ʮʝʥʪʨʦʤ ʦʩʪʨʦʚʘ. ʇʦ ʜʘʥʥʳʤ 

ʌɻɹʋ çɿʘʧʦʚʝʜʥʦʝ ʇʨʠʙʘʡʢʘʣʴʝè ʥʘ 2025 ʛʦʜ, ʚ ʍʫʞʠʨʝ ʧʨʦʞʠʚʘʝʪ 1967 ʯʝʣʦʚʝʢ, ʘ ʦʙʱʘʷ 

ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʦʩʪʨʦʚʘ ʧʨʝʚʳʰʘʝʪ 2000 ʞʠʪʝʣʝʡ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʙʦʙʱʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʠ ʨʝʢʨʝʘʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʦʩʪʨʦʚʝ ʆʣʴʭʦʥ ʟʘ 90-ʣʝʪʥʠʡ ʧʝʨʠʦʜ (1935ï2025 ʛʛ.) ʠ ʦʮʝʥʢʘ ʠʭ ʚʣʠʷʥʠʷ ʥʘ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʯʚ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ 

ʨʘʟʨʘʙʦʪʘʥ ʢʦʤʧʣʝʢʩ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʟʘʜʘʯ, ʚʢʣʶʯʘʶʱʠʡ ʢʨʘʪʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʚʠʜʘʭ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʨʘʟʚʠʚʘʚʰʠʭʩʷ ʥʘ ʦʩʪʨʦʚʝ ʆʣʴʭʦʥ ʥʘʯʠʥʘʷ ʩ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʳ XX ʩʪʦʣʝʪʠʷ, 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʨʘʩʪʠʪʝʣʴʥʦ-ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʪʝʨʨʠʪʦʨʠʠ, ʢʘʢʠʝ ʤʝʨʳ ʧʦ 

ʩʥʠʞʝʥʠʶ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʙʳʣʠ ʧʨʠʥʷʪʳ, ʜʘʪʴ ʢʨʘʪʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ 

ʩʦʚʨʝʤʝʥʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʪʝʨʨʠʪʦʨʠʠ ʠ ʝʛʦ ʚʣʠʷʥʠʠ.   

ʆʩʚʦʝʥʠʝ ʦʩʪʨʦʚʘ ʆʣʴʭʦʥ ʧʨʦʠʩʭʦʜʠʣʦ ʥʝʨʘʚʥʦʤʝʨʥʦ ʠ ʟʘʚʠʩʝʣʦ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʦʪ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʩʪʨʘʥʳ ʠ ʠʟʤʝʥʝʥʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ɺʦ ʚʪʦʨʦʡ 

ʧʦʣʦʚʠʥʝ XIX ʚʝʢʘ ʦʩʥʦʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ ʷʚʣʷʣʦʩʴ ʨʳʙʦʣʦʚʩʪʚʦ ʠ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ. ʇʝʨʚʳʝ ʰʘʛʠ ʢ ʨʘʟʚʠʪʠʶ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʧʨʝʜʧʨʠʥʷʣʠ ʚ ʢʦʥʮʝ XIX ʚʝʢʘ, 

ʦʜʥʘʢʦ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ 

ʧʨʝʧʷʪʩʪʚʦʚʘʣʠ ʫʩʧʝʰʥʦʤʫ ʨʘʟʚʠʪʠʶ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ.  

ɺ ʩʦʚʝʪʩʢʠʡ ʧʝʨʠʦʜ ʠʩʪʦʨʠʷ ʦʩʪʨʦʚʘ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʨʘʟʚʠʪʠʝʤ ʨʳʙʦʜʦʙʳʚʘʶʱʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʩʝʢʪʦʨʦʤ (ʩʦʟʜʘʥʠʝʤ ʢʦʣʭʦʟʦʚ). ʈʳʙʦʣʦʚʝʮʢʘʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʣʘʩʴ ʩ ʥʘʯʘʣʘ 1930-ʭ ʛʦʜʦʚ, ʩʬʦʨʤʠʨʦʚʘʚ ʩʝʪʴ ʧʨʠʝʤʥʳʭ 

ʧʫʥʢʪʦʚ ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʅʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ʠ ʫʩʠʣʠʷ, 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʦʪʨʘʩʣʴ ʦʩʪʘʚʘʣʘʩʴ ʩʣʘʙʳʤ ʟʚʝʥʦʤ ʵʢʦʥʦʤʠʢʠ ʦʩʪʨʦʚʘ, ʥʘʩʝʣʝʥʠʝ 

ʧʨʝʜʧʦʯʠʪʘʣʦ ʟʘʥʠʤʘʪʴʩʷ ʧʨʦʤʳʩʣʦʚʳʤ ʨʳʙʦʣʦʚʩʪʚʦʤ.  

ʀʥʜʫʩʪʨʠʘʣʠʟʘʮʠʷ ʧʨʠʚʝʣʘ ʢ ʠʟʤʝʥʝʥʠʷʤ ʚ ʩʪʨʫʢʪʫʨʝ ʧʨʠʨʦʜʥʦʛʦ ʣʘʥʜʰʘʬʪʘ ʠ 

ʜʝʛʨʘʜʘʮʠʠ ʵʢʦʩʠʩʪʝʤʳ. ʉʚʷʟʘʥʦ ʵʪʦ ʙʳʣʦ ʩ ʨʷʜʦʤ ʬʘʢʪʦʨʦʚ: ʨʘʩʧʘʰʢʦʡ ʟʝʤʝʣʴ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʝʩʪʠʮʠʜʦʚ, ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʦʨʦʰʝʥʠʝʤ, ʧʝʨʝʚʳʧʘʩʦʤ ʩʢʦʪʘ. ʇʦʯʚʳ ʦʩʪʨʦʚʘ 

ʆʣʴʭʦʥ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʰʪʘʥʦʚʳʤʠ ʠ ʯʝʨʥʦʟʝʤʥʳʤʠ ʧʦʯʚʘʤʠ ʥʘ ʜʝʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʷʭ, 

ʪʘʢʞʝ ʯʘʩʪʠʯʥʦ ʦʟʝʨʥʳʭ ʠ ʘʣʣʶʚʠʘʣʴʥʳʭ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʧʦʢʨʳʪʘ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʩʪʝʧʥʳʭ ʣʘʥʜʰʘʬʪʦʚ [ʇʝʣʣʠʥʝʥ, 2018]. ʇʨʠ ʩʢʫʜʥʦʡ ʩʪʝʧʝʥʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʫʚʣʘʞʥʝʥʠʷ, ʣʝʛʢʠʤ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʠ ʤʘʣʦʤʦʱʥʳʤ ʛʫʤʫʩʦʚʳʤ ʛʦʨʠʟʦʥʪʦʤ 

ʵʢʦʩʠʩʪʝʤʳ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳ ʢ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ. 

ɺ ʩʚʷʟʠ ʩ ʥʠʟʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʧʦʯʚ ʦʩʪʨʦʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʠʟ-ʟʘ ʤʠʥʠʤʘʣʴʥʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʪʘʢʠʭ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʢʘʢ N (ʘʟʦʪ), P (ʬʦʩʬʦʨ) [ʊʘʨʘʩʦʚʘ ʩ ʩʦʘʚʪ., 2012], 

ʷʚʣʷʶʱʠʭʩʷ ʦʜʥʠʤʠ ʠʟ ʦʩʥʦʚʥʳʭ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ, ʚ ʢʦʣʭʦʟʝ ʧʨʠʙʝʛʘʣʠ ʢ 

ʤʠʥʝʨʘʣʴʥʳʤ ʫʜʦʙʨʝʥʠʷʤ (ʩʦʜʝʨʞʘʱʠʤ N, P), ʘ ʪʘʢʞʝ ʧʝʩʪʠʮʠʜʘʤ (ɼɼʊ, ɻʍʎɻ) 

[ɻʆʉɸɻʈʆʇʈʆʄ, 1989]. ʍʠʤʠʟʘʮʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʩʢʘʟʘʣʘʩʴ ʥʘ 

ʛʝʦʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʧʦʯʚ, ʥʝʢʦʪʦʨʳʝ ʧʨʝʚʳʰʝʥʠʷ ʜʦ ʩʠʭ ʧʦʨ ʩʦʭʨʘʥʠʣʠʩʴ ʥʘ ʣʦʢʘʣʴʥʳʭ 

ʫʯʘʩʪʢʘʭ ʧʦʯʚ ʦʩʪʨʦʚʘ ʆʣʴʭʦʥ [ʇʝʣʣʠʥʝʥ ʩ ʩʦʘʚʪ., 2019].  

ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʨʘʩʪʠʪʝʣʴʥʦ-ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʚʳʟʚʘʥʘ ʧʨʠʨʦʜʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʥʦ 

ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ, ʢʦʪʦʨʦʝ ʫʩʠʣʠʚʘʝʪʩʷ ʠʟ-ʟʘ ʥʠʟʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʥʘʛʨʫʟʢʘʤ. ʅʝʨʝʛʫʣʠʨʫʝʤʳʡ ʚʳʧʘʩ (ʦʩʦʙʝʥʥʦ ʦʚʮʝʚʦʜʩʪʚʦ ʚ ʧʨʦʰʣʦʤ), ʦʨʛʘʥʠʟʘʮʠʷ ʧʘʩʪʙʠʱ 

ʥʘ ʩʢʣʦʥʘʭ ʠ ʚʦʜʦʨʘʟʜʝʣʘʭ, ʠʥʪʝʥʩʠʚʥʦʝ ʦʨʦʰʝʥʠʝ, ʥʝʨʘʮʠʦʥʘʣʴʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ 

ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʳʭ ʧʦʯʚ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʨʘʟʨʫʰʝʥʠʶ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʨʘʟʚʠʪʠʶ 

ʠʥʪʝʥʩʠʚʥʦʡ ʜʝʬʣʷʮʠʠ, ʚʳʥʦʩʫ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʦʟʝʨʦ ɹʘʡʢʘʣ [ɹʝʨʢʠʥ ʩ ʩʦʘʚʪ., 1993; 

ɻʆʉɸɻʈʆʇʈʆʄ, 1989; ʇʦʥʦʤʘʨʝʥʢʦ ʩ ʩʦʘʚʪ., 2018]. 
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ʅʘʯʘʚʰʠʝʩʷ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ XX ʚʝʢʘ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ, 

ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʫʩʠʣʝʥʠʝʤ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʙʘʟʳ ʠ ʚʚʝʜʝʥʠʝʤ ʩʪʨʦʛʠʭ 

ʧʨʘʚʠʣ ʫʧʨʘʚʣʝʥʠʷ ʦʭʨʘʥʷʝʤʳʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ, ʪʝʤ ʩʘʤʳʤ ʩʧʦʩʦʙʩʪʚʦʚʘʚ ʩʥʠʞʝʥʠʶ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ. ʉ 1977ï86 ʛʛ. ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʩʪʨʦʚʘ ʆʣʴʭʦʥ ʪʦʣʴʢʦ ʚ ʟʘʢʘʟʥʠʢʝ 

çʆʣʴʭʦʥʩʢʠʡè ʟʘʧʨʝʱʘʣʦʩʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʷʜʦʭʠʤʠʢʘʪʦʚ, ʥʘ ʜʨʫʛʠʭ ʞʝ ʫʯʘʩʪʢʘʭ ʦʩʪʨʦʚʘ, ʛʜʝ 

ʚʝʣʘʩʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʷʜʦʭʠʤʠʢʘʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠ. ʅʦ ʫʞʝ ʢ 1986 ʛ. 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʷʜʦʭʠʤʠʢʘʪʦʚ ʙʳʣʦ ʟʘʧʨʝʱʝʥʦ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʦʩʪʨʦʚʘ, ʪʦ ʝʩʪʴ ʢʦʛʜʘ ʚʝʩʴ 

ʦʩʪʨʦʚ ʚʦʰʝʣ ʚ ʩʦʩʪʘʚ ʇʨʠʙʘʡʢʘʣʴʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ [ɻʘʨʘʥʪé1982; ɻʘʨʘʥʪé1993; 

ʂʦʥʩʦʨʮʠʫʤé1981; ʉʘʡʪé1997]. ʉʥʠʞʝʥʠʶ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʠ 

ʟʘʢʨʳʪʠʝ ʚ ʧʦʩʪʩʦʚʝʪʩʢʠʡ ʧʝʨʠʦʜ ʧʨʝʜʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʝ ʩʧʨʦʚʦʮʠʨʦʚʘʣʠ ʧʦʩʪʝʧʝʥʥʳʡ ʦʪʪʦʢ 

ʥʘʩʝʣʝʥʠʷ ʩ ʦʩʪʨʦʚʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘ ʧʨʦʰʝʜʰʠʡ ʚʝʢ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʦʩʪʨʦʚʝ 

ʆʣʴʭʦʥ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣʘʩʴ: ʧʨʝʢʨʘʪʠʣʘʩʴ ʨʘʩʧʘʰʢʘ ʟʝʤʝʣʴ ʠ ʚʚʝʜʝʥ ʧʦʣʥʳʡ ʟʘʧʨʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʝʩʪʠʮʠʜʦʚ, ʧʘʩʪʙʠʱʥʘʷ ʥʘʛʨʫʟʢʘ ʫʤʝʥʴʰʠʣʘʩʴ ʧʦʯʪʠ ʚ ʜʚʘʜʮʘʪʴ ʨʘʟ, 

ʨʘʩʰʠʨʠʣʦʩʴ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʣʦʩʴ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ, ʟʘʧʨʝʱʝʥʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʥʦʚʥʦʝ ʜʘʚʣʝʥʠʝ ʥʘ ʣʘʥʜʰʘʬʪ 

ʦʢʘʟʳʚʘʝʪ ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪ ʪʫʨʠʩʪʦʚ, ʪʦʛʜʘ ʢʘʢ ʧʦʛʦʣʦʚʴʝ ʩʢʦʪʘ ʦʢʘʟʳʚʘʝʪ ʣʠʰʴ 

ʚʪʦʨʦʩʪʝʧʝʥʥʦʝ ʚʣʠʷʥʠʝ.   

ɺ ʮʝʣʦʤ, ʩʦʚʨʝʤʝʥʥʦʝ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ ʥʘ ʦʩʪʨʦʚʝ ʆʣʴʭʦʥ, ʭʦʪʷ ʠ ʤʝʥʝʝ 

ʤʘʩʰʪʘʙʥʦʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʚʝʪʩʢʠʤ ʧʝʨʠʦʜʦʤ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʦʩʚʦʝʥʠʷ, ʧʨʦʜʦʣʞʘʝʪ 

ʦʢʘʟʳʚʘʪʴ ʩʫʱʝʩʪʚʝʥʥʦʝ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ.  

ʆʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʩʚʷʟʘʥʳ ʩ ʢʦʤʧʣʝʢʩʦʤ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ: ʚʦ-ʧʝʨʚʳʭ, 

ʫʚʝʣʠʯʠʚʘʶʱʘʷʩʷ ʜʝʤʦʛʨʘʬʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ï ʢʘʢ ʟʘ ʩʯʝʪ ʨʦʩʪʘ ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʪʘʢ ʠ 

ʟʘ ʩʯʝʪ ʤʘʩʩʦʚʦʛʦ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʧʦʪʦʢʘ ï ʩʦʟʜʘʝʪ ʯʨʝʟʤʝʨʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʣʦʢʘʣʴʥʫʶ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʦʩʦʙʝʥʥʦ ʚ ʩʬʝʨʝ ʦʙʨʘʱʝʥʠʷ ʩ ʦʪʭʦʜʘʤʠ. ʆʪʩʫʪʩʪʚʠʝ ʩʠʩʪʝʤʥʦʛʦ ʨʝʰʝʥʠʷ 

ʚʦʧʨʦʩʘ ʫʪʠʣʠʟʘʮʠʠ ʤʫʩʦʨʘ, ʫʩʫʛʫʙʣʷʝʤʦʝ ʩʝʟʦʥʥʳʤʠ ʧʝʨʝʙʦʷʤʠ ʚ ʚʳʚʦʟʝ ʦʪʭʦʜʦʚ, ʧʨʠʚʦʜʠʪ 

ʢ ʧʦʩʪʝʧʝʥʥʦʤʫ ʥʘʢʦʧʣʝʥʠʶ ʟʘʛʨʷʟʥʝʥʠʡ ʚ ʧʦʯʚʘʭ. ɺʦ-ʚʪʦʨʳʭ, ʠʥʪʝʥʩʠʚʥʘʷ ʨʝʢʨʝʘʮʠʦʥʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʚʳʟʳʚʘʝʪ ʜʝʛʨʘʜʘʮʠʶ ʫʥʠʢʘʣʴʥʳʭ ʩʪʝʧʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ï ʨʘʟʨʘʩʪʘʥʠʝ ʩʝʪʠ 

ʩʪʠʭʠʡʥʳʭ ʜʦʨʦʛ, ʚʳʪʘʧʪʳʚʘʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʥʘʨʫʰʝʥʠʝ ʧʦʯʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʚʝʜʫʪ ʢ 

ʩʥʠʞʝʥʠʶ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʨʘʟʨʫʰʝʥʠʶ ʭʨʫʧʢʠʭ ʦʩʪʨʦʚʥʳʭ ʵʢʦʩʠʩʪʝʤ. ʆʩʦʙʫʶ ʪʨʝʚʦʛʫ 

ʚʳʟʳʚʘʝʪ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʵʪʠʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʡ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʪʝʢʫʱʝʡ ʜʠʥʘʤʠʢʠ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʦʙʨʘʪʠʤʳʤ ʠʟʤʝʥʝʥʠʷʤ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʆʣʴʭʦʥʘ. 

ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʥʘ ʥʘʩʝʣʸʥʥʳʭ ʦʩʪʨʦʚʘʭ ʧʨʠʨʦʩʪ ʥʘʩʝʣʝʥʠʷ ʠ 

ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʧʦʪʦʢʘ ʜʦʣʞʝʥ ʩʪʨʦʛʦ ʢʦʨʨʝʣʠʨʦʚʘʪʴʩʷ ʩ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʣʠʙʦ ʦʛʨʘʥʠʯʠʚʘʪʴʩʷ ʧʨʝʜʝʣʘʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʡ 

ʚʤʝʩʪʠʤʦʩʪʠ ʪʝʨʨʠʪʦʨʠʡ. 
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GEOECOLOGICAL TRANSFORMATION OF SOILS ON OLKHON ISLAND 
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Abstract. The present work is a systematized presentation of the results of the analysis of 

economic and recreational activities on Olkhon Island, covering a 90-year time interval (1935-2025). 

Economic activity, including the development of livestock and agriculture, has imposed a serious 

imprint on the ecological and geochemical state of the soil cover, led to the degradation of natural 

grasses, weed proliferation and activation of erosion processes. Improvement of the legislation in the 

field of nature protection allowed to significantly reduce anthropogenic pressure on the natural 

complexes of Olkhon Island. Today there is a shift in priorities towards the development of recreation, 

characterized by a less pronounced impact on the environment, but requiring the introduction of strict 

regulation of motor transport movement and the formation of an effective infrastructure for the 

management of production and consumption waste. 

Keywords: soil transformation, geochemistry, economic activity, recreational activity, Olkhon 

Island, Pribaikalsky National Park 
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ʋɼʂ 622.8 

ʊɽʈʄʀʏɽʉʂɸʗ ɼɽʉʊʈʋʂʎʀʗ ʋɻʃɽʁ, ʄɽʊɸʄʆʈʌʀɿʄ ʐɸʍʊʆʇʃɸʉʊʆɺ ʀ ʀʍ 

ʆʇɸʉʅʓɽ ʉɺʆʁʉʊɺɸ 

ʕ. ʅ. ʌʠʣʘʪʴʝʚʘ 

ʌɻɹʆʋ ɺʆ çʃʫʛʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺʣʘʜʠʤʠʨʘ ɼʘʣʷè,  

ʛ. ʃʫʛʘʥʩʢ, ʈʦʩʩʠ ̫

e-mail:elafilatyeva@gmail.com 
 

ɸʥʥʦʪʘʮʠʷ. ɼʣʷ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʚʣʠʷʥʠʷ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ 

ʰʘʭʪʦʧʣʘʩʪʦʚ ʥʘ ʧʨʦʷʚʣʝʥʠʝ ʠʭ ʦʧʘʩʥʳʭ ʩʚʦʡʩʪʚ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʘʚʘʨʠʷʤ ʚ ʧʦʜʟʝʤʥʳʭ 

ʫʩʣʦʚʠʷʭ, ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʳʭʦʜ ʣʝʪʫʯʠʭ ʚʝʱʝʩʪʚ ʧʨʠ 

ʪʝʨʤʠʯʝʩʢʦʤ ʨʘʟʣʦʞʝʥʠʠ ʫʛʣʝʡ ʙʝʟ ʜʦʩʪʫʧʘ ʚʦʟʜʫʭʘ. ʇʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʪʝʨʤʠʯʝʩʢʦʝ 

ʨʘʟʣʦʞʝʥʠʝ ʫʛʣʝʡ ʙʝʟ ʜʦʩʪʫʧʘ ʚʦʟʜʫʭʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʧʨʦʮʝʩʩʳ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʰʘʭʪʦʧʣʘʩʪʦʚ, ʧʨʦʠʟʦʰʝʜʰʠʝ ʚ ʧʨʦʰʣʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʝʨʠʦʜʳ ʚʨʝʤʝʥʠ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʬʘʢʪʦʨʦʚ ʩʥʠʞʝʥʠʷ ʘʚʘʨʠʡʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʨʦʛʥʦʟʘ 

ʧʨʦʷʚʣʝʥʠʷ ʦʧʘʩʥʳʭ ʩʚʦʡʩʪʚ ʰʘʭʪʦʧʣʘʩʪʦʚ ʠ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʩʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʧʘʩʥʳʭ 

ʩʚʦʡʩʪʚ ʰʘʭʪʦʧʣʘʩʪʦʚ ʩʚʷʟʘʥʦ ʢʘʢ ʩ ʠʟʤʝʥʝʥʠʝʤ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʠʩʭʦʜʥʦʛʦ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʝʛʦ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚ ʧʨʦʮʝʩʩʝ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʪʘʢ ʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʨʠ ʵʪʠʭ ʧʨʦʮʝʩʩʘʭ ʛʘʟʦʦʙʨʘʟʥʳʭ ʬʣʶʠʜʦʚ. ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʦ ʩʦʦʪʥʦʰʝʥʠʠ ʤʝʞʜʫ 

ʦʩʥʦʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʛʦʨʶʯʝʡ ʤʘʩʩʳ ʧʨʠ ʫʩʠʣʝʥʠʠ ʚʣʠʷʥʠʷ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʫʩʪʘʥʦʚʣʝʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʚʳʭʦʜʘ ʣʝʪʫʯʠʭ ʚʝʱʝʩʪʚ 

ʧʨʠ ʪʝʨʤʠʯʝʩʢʦʤ ʨʘʟʣʦʞʝʥʠʠ ʫʛʣʝʡ ʙʝʟ ʜʦʩʪʫʧʘ ʚʦʟʜʫʭʘ ʜʣʷ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʰʘʭʪʦʧʣʘʩʪʦʚ ʠ ʧʨʦʛʥʦʟʘ ʠʭ ʦʧʘʩʥʳʭ ʩʚʦʡʩʪʚ ʧʨʠ ʚʝʜʝʥʠʠ ʛʦʨʥʳʭ ʨʘʙʦʪ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʪʘʤʦʨʬʠʟʤ, ʧʨʦʮʝʩʩʳ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ, ʵʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ, ʫʛʦʣʴ, 

ʰʘʭʪʦʧʣʘʩʪʳ, ʙʝʟʦʧʘʩʥʦʩʪʴ, ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ. 

 

ɺ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ [1-4] ʜʣʷ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʚʣʠʷʥʠʷ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʰʘʭʪʦʧʣʘʩʪʦʚ ʥʘ ʧʨʦʷʚʣʝʥʠʝ ʠʭ ʦʧʘʩʥʳʭ ʩʚʦʡʩʪʚ (ʚʳʜʝʣʝʥʠʝ ʛʘʟʦʚ, ʩʢʣʦʥʥʳʭ 

ʢ ʚʦʩʧʣʘʤʝʥʝʥʠʶ ʠ ʚʟʨʳʚʯʘʪʦʩʪʠ; ʚʥʝʟʘʧʥʳʝ ʚʳʙʨʦʩʳ ʫʛʣʷ ʠ ʛʘʟʘ; ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʦʯʘʛʦʚ 

ʵʥʜʦʛʝʥʥʳʭ ʧʦʞʘʨʦʚ; ʧʦʚʳʰʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʧʳʣʠ ʠ ʝʸ ʚʟʨʳʚʯʘʪʦʩʪʴ ʠ, ʜʨʫʛʠʝ ʥʝʛʘʪʠʚʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʘʚʘʨʠʷʤ ʚ ʧʦʜʟʝʤʥʳʭ ʫʩʣʦʚʠʷʭ) ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʳʭʦʜ ʣʝʪʫʯʠʭ ʚʝʱʝʩʪʚ ʧʨʠ ʪʝʨʤʠʯʝʩʢʦʤ ʨʘʟʣʦʞʝʥʠʠ ʫʛʣʝʡ ʙʝʟ ʜʦʩʪʫʧʘ ʚʦʟʜʫʭʘ 

(
dafV ). 

ʄʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʨʘʥʝʝ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʢʘʯʝʩʪʚ ʫʛʣʝʡ [5] ʠ ʦʥ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ ʚ ʩʦʚʨʝʤʝʥʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ [6]. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʜʦʢʫʤʝʥʪʦʚ [1-4] ʧʦ ʙʝʟʦʧʘʩʥʦʤʫ ʚʝʜʝʥʠʶ 

ʛʦʨʥʳʭ ʨʘʙʦʪ ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ ʧʦʢʘʟʘʪʝʣʴ 
dafV  ʠʩʧʦʣʴʟʦʚʘʣʠ, ʙʝʟ 

ʜʦʣʞʥʦʛʦ ʥʘʫʯʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ, ʜʣʷ ʧʨʦʛʥʦʟʘ ʦʧʘʩʥʳʭ ʩʚʦʡʩʪʚ ʰʘʭʪʦʧʣʘʩʪʦʚ. 

ʇʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʪʝʨʤʠʯʝʩʢʦʝ ʨʘʟʣʦʞʝʥʠʝ ʫʛʣʝʡ ʙʝʟ ʜʦʩʪʫʧʘ ʚʦʟʜʫʭʘ (ʜʝʩʪʨʫʢʮʠʷ) 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʧʨʦʮʝʩʩʳ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʰʘʭʪʦʧʣʘʩʪʦʚ, ʧʨʦʠʟʦʰʝʜʰʠʝ ʚ 

ʧʨʦʰʣʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʝʨʠʦʜʳ ʚʨʝʤʝʥʠ. ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ʧʦ ʩʚʦʝʡ ʩʫʪʠ, ʪʝʨʤʠʯʝʩʢʘʷ 

ʜʝʩʪʨʫʢʮʠʷ ʷʚʣʷʝʪʩʷ ʦʯʝʨʝʜʥʦʡ ʥʦʚʦʡ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʩʪʘʜʠʝʡ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʫʛʣʷ, ʧʦʜʥʷʪʦʛʦ 

ʥʘ ʟʝʤʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ [7]. ʆʪ ʫʨʦʚʥʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʨʦʮʝʩʩʦʚ ʵʪʦʡ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʩʪʘʜʠʠ 

ʩʪʘʜʠʷʤ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʰʘʭʪʦʧʣʘʩʪʦʚ ʚ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ, ʚʦ ʤʥʦʛʦʤ 

ʟʘʚʠʩʠʪ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʨʦʛʥʦʟʘ ʦʧʘʩʥʳʭ ʩʚʦʡʩʪʚ ʩʦʛʣʘʩʥʦ ʜʝʡʩʪʚʫʶʱʠʤ ʥʦʨʤʘʪʠʚʥʳʤ 

ʜʦʢʫʤʝʥʪʘʤ. ʇʝʨʠʦʜʠʯʝʩʢʠ ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʘʚʘʨʠʠ ʧʨʠ ʚʝʜʝʥʠʠ ʛʦʨʥʳʭ ʨʘʙʦʪ ʩ ʪʷʞʸʣʳʤʠ 

ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʚʦ ʚʩʝʭ ʫʛʣʝʜʦʙʳʚʘʶʱʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʠʤʝʶʱʠʭʩʷ 

ʥʝʨʝʰʝʥʥʳʭ ʧʨʦʙʣʝʤʘʭ ʧʦ ʠʭ ʩʚʦʝʚʨʝʤʝʥʥʦʤʫ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ 

ʬʘʢʪʦʨʦʚ ʩʥʠʞʝʥʠʷ ʘʚʘʨʠʡʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʨʦʛʥʦʟʘ ʧʨʦʷʚʣʝʥʠʷ ʦʧʘʩʥʳʭ 

ʩʚʦʡʩʪʚ ʰʘʭʪʦʧʣʘʩʪʦʚ ʠ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ 



 

85 

 

ʩʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʠʭ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ, ʷʚʣʷʶʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʳʤʠ ʜʣʷ ʚʩʝʭ 

ʫʛʣʝʜʦʙʳʚʘʶʱʠʭ ʩʪʨʘʥ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʧʘʩʥʳʭ ʩʚʦʡʩʪʚ ʰʘʭʪʦʧʣʘʩʪʦʚ ʩʚʷʟʘʥʦ ʢʘʢ ʩ ʠʟʤʝʥʝʥʠʝʤ ʵʣʝʤʝʥʪʥʦʛʦ 

ʩʦʩʪʘʚʘ ʠʩʭʦʜʥʦʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʝʛʦ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚ ʧʨʦʮʝʩʩʝ 

ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʪʘʢ ʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʨʠ ʵʪʠʭ ʧʨʦʮʝʩʩʘʭ ʛʘʟʦʦʙʨʘʟʥʳʭ 

ʬʣʶʠʜʦʚ. ʉʦʩʪʘʚ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʩʪʦ ʧʨʦʮʝʥʪʦʚ ʩʦʩʪʦʠʪ ʠʟ ʧʷʪʠ 

ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ: ʫʛʣʝʨʦʜʘ, ʢʠʩʣʦʨʦʜʘ, ʚʦʜʦʨʦʜʘ, ʘʟʦʪʘ ʠ ʦʨʛʘʥʠʯʝʩʢʦʡ ʩʝʨʳ [8]. ɺ 

ʧʨʦʮʝʩʩʝ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʰʘʭʪʦʧʣʘʩʪʦʚ ʢʦʣʠʯʝʩʪʚʦ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʦʩʪʘʸʪʩʷ ʥʝʠʟʤʝʥʥʳʤ, ʘ ʠʟʤʝʥʷʶʪʩʷ ʣʠʰʴ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʥʠʤʠ. ʇʨʠ 

ʫʩʠʣʝʥʠʠ ʚʣʠʷʥʠʷ ʧʨʦʮʝʩʩʦʚ ʤʝʪʘʤʦʨʬʠʟʤʘ ʧʨʦʠʩʭʦʜʠʪ ʦʜʥʦʩʪʦʨʦʥʥʠʡ ʨʦʩʪ ʩʦʜʝʨʞʘʥʠʷ 

ʫʛʣʝʨʦʜʘ ʠ ʩʥʠʞʝʥʠʝ ʩʫʤʤʳ ʩʦʜʝʨʞʘʥʠʷ ʦʩʪʘʣʴʥʳʭ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʇʨʠ ʵʪʦʤ 

ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʨʦʜʘ ʚ ʦʨʛʘʥʠʯʝʩʢʦʡ ʤʘʩʩʝ (
0
ʉ) ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʢʦʥʪʨʦʣʠʨʫʝʪ ʩʫʤʤʫ 

ʦʩʥʦʚʥʳʭ ʦʩʪʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ (
0000

,,, SNHOä ): 

,%,,,100
00000

SNʅʆʉ ä-= .                                               (1) 

ɼʣʷ, ʢʘʞʜʦʛʦ ʰʘʭʪʦʧʣʘʩʪʘ ʩʦʦʪʥʦʰʝʥʠʝ (1) ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʘʞʜʦʛʦ ʠʟ 

ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠʟʚʝʩʪʥʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʦʜʠʤʳʭ ʵʣʝʤʝʥʪʥʳʭ ʘʥʘʣʠʟʦʚ. ʆʙʦʙʱʘʷ 

ʠʟʤʝʥʝʥʠʷ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʩʦʜʝʨʞʘʥʠʝʤ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʦʨʛʘʥʠʯʝʩʢʦʡ ʤʘʩʩʳ, ʜʣʷ 

ʥʝʢʦʪʦʨʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʰʘʭʪʦʧʣʘʩʪʦʚ, ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʢʦʤʧʦʥʝʥʪʳ, ʧʨʠʥʠʤʘʚʰʠʝ 

ʫʯʘʩʪʠʝ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʛʘʟʦʦʙʨʘʟʥʳʭ ʬʣʶʠʜʦʚ ʧʨʠ ʫʩʠʣʝʥʠʠ ʚʣʠʷʥʠʷ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ (ʨʦʩʪʝ ʩʦʜʝʨʞʘʥʠʷ 0ʉ ). 

ɺʳʭʦʜ ʣʝʪʫʯʠʭ ʚʝʱʝʩʪʚ ʧʨʠ ʪʝʨʤʠʯʝʩʢʦʤ ʨʘʟʣʦʞʝʥʠʠ ʫʛʣʝʡ ʠ ʝʛʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʠ 

ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʧʦ ʤʝʨʝ ʫʩʠʣʝʥʠʷ ʚʣʠʷʥʠʷ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠʟʚʝʩʪʝʥ ʠʟ 

ʘʥʘʣʠʟʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ [5]. ʉʦʧʦʩʪʘʚʣʷʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʠ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ 

ʛʘʟʦʦʙʨʘʟʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʨʠ ʪʝʨʤʠʯʝʩʢʦʤ ʨʘʟʣʦʞʝʥʠʠ ʫʛʣʝʡ ʩ ʠʟʤʝʥʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ 

ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠ ʫʩʠʣʝʥʠʠ ʤʝʪʘʤʦʨʬʠʟʤʘ ʚ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ, ʤʦʞʥʦ 

ʫʩʪʘʥʦʚʠʪʴ ʙʣʠʟʦʩʪʴ ʠʣʠ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʢʘʟʘʪʝʣʷ 

ʚʳʭʦʜʘ ʣʝʪʫʯʠʭ ʚʝʱʝʩʪʚ ʧʨʠ ʪʝʨʤʠʯʝʩʢʦʤ ʨʘʟʣʦʞʝʥʠʠ ʫʛʣʝʡ ʙʝʟ ʜʦʩʪʫʧʘ ʚʦʟʜʫʭʘ ( 
dafV ) ʜʣʷ 

ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʰʘʭʪʦʧʣʘʩʪʦʚ ʠ ʧʨʦʛʥʦʟʘ ʠʭ ʦʧʘʩʥʳʭ 

ʩʚʦʡʩʪʚ ʧʨʠ ʚʝʜʝʥʠʠ ʛʦʨʥʳʭ ʨʘʙʦʪ. 

ʄʝʪʦʜʠʢʘ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ [9] ʦ 

ʩʦʦʪʥʦʰʝʥʠʠ ʤʝʞʜʫ ʦʩʥʦʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʛʦʨʶʯʝʡ ʤʘʩʩʳ ʧʨʠ ʫʩʠʣʝʥʠʠ ʚʣʠʷʥʠʷ 

ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ (ʨʦʩʪʝ ʩʦʜʝʨʞʘʥʠʷ ʫʛʣʝʨʦʜʘ). ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʩʣʫʯʘʝ 

ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʵʣʝʤʝʥʪʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʦʨʛʘʥʠʯʝʩʢʦʡ ʤʘʩʩʳ ʠ 

ʛʦʨʶʯʝʡ ʯʘʩʪʠ ʪʦʧʣʠʚʘ ʩʚʝʜʝʥʳ ʜʦ ʤʠʥʠʤʫʤʘ ʚʩʣʝʜʩʪʚʠʝ ʤʝʪʦʜʠʢʠ ʧʦʜʛʦʪʦʚʢʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ 

ʧʨʦʙ ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʧʳʪʘʥʠʡ. ʆʥʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʜʨʦʙʣʝʥʠʠ ʫʛʣʷ ʜʦ 

ʢʨʫʧʥʦʩʪʠ 7ʤʢʤ, ʫʜʘʣʝʥʠʠ ʚʥʝʰʥʝʡ ʚʣʘʛʠ ʠ ʦʙʦʛʘʱʝʥʠʠ ʜʦ ʩʦʜʝʨʞʘʥʠʷ ʟʦʣʳ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʤʝʥʝʝ 10% [8]. 

ɺʳʩʦʢʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʴ ʫʩʪʘʥʦʚʣʝʥʘ ʫʛʣʝʨʦʜʘ ʩ ʩʦʜʝʨʞʘʥʠʝʤ 

ʢʠʩʣʦʨʦʜʘ ʠ ʚʦʜʦʨʦʜʘ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʜʝʪʝʨʤʠʥʘʮʠʠ (
2R =0,87). 

ʉʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ ʥʘʭʦʜʠʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ-ʜʚʫʭ ʧʨʦʮʝʥʪʦʚ ʠ ʥʦʩʠʣʦ ʩʣʫʯʘʡʥʳʡ 

ʭʘʨʘʢʪʝʨ (
2R =0,29).  

ʀʟʤʝʥʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʩʝʨʳ ʪʘʢʞʝ ʥʝ ʦʪʣʠʯʘʣʦʩʴ ʫʩʪʦʡʯʠʚʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ (
2R =0,35) 

ʠ ʥʘʭʦʜʠʣʦʩʴ ʚ ʜʠʘʧʘʟʦʥʝ 0,8õ7,0%. 

ʅʝʩʤʦʪʨʷ ʥʘ ʥʝʦʜʥʦʟʥʘʯʥʳʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʦʩʥʦʚʥʳʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʛʦʨʶʯʝʡ ʯʘʩʪʠ ʪʦʧʣʠʚʘ ʠ ʫʛʣʝʨʦʜʦʤ, ʧʦʩʣʝʜʥʠʡ, ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ ʩ ʦʨʛʘʥʠʯʝʩʢʦʡ 

ʤʘʩʩʦʡ (ʫʨʘʚʥʝʥʠʝ 1), ʜʦʩʪʘʪʦʯʥʦ ʜʦʩʪʦʚʝʨʥʦ ʢʦʥʪʨʦʣʠʨʫʝʪ ʠʭ ʦʙʱʫʶ ʩʫʤʤʫ ʜʣʷ ʢʘʞʜʦʛʦ 

ʰʘʭʪʦʧʣʘʩʪʘ. ʊʘʢʘʷ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʛʘʨʘʥʪʠʨʫʝʪʩʷ ʙʣʠʟʦʩʪʴʶ ʩʫʤʤʳ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ 



 

86 

 

ʛʦʨʶʯʝʡ ʯʘʩʪʠ ʪʦʧʣʠʚʘ ʢ 100% (ʩ ʧʦʛʨʝʰʥʦʩʪʴʶ ʦʢʦʣʦ 1,0%) ʠ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴʶ ʜʣʷ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʩʣʫʯʘʷ ʫʨʘʚʥʝʥʠʷ: 

100 , , , ,%.ɻ ɻ ɻ ɻ ɻʉ ʆ ʅ N S= -ä                                                (2) 

ʆʥʦ ʩʪʨʦʛʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ 

ä ɻɻɻɻ
SNʅʆ ,,,  ʦʪ ʩʦʜʝʨʞʘʥʠʷ 

ɻ
ʉ. ʋʯʠʪʳʚʘʷ ʫʨʘʚʥʝʥʠʝ (2) ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ, 

ʨʘʩʩʤʦʪʨʝʣʠ ʚʦʟʤʦʞʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʦʪʥʦʰʝʥʠʷʭ ʤʝʞʜʫ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʩʨʝʜʥʠʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʛʦʨʶʯʝʡ ʯʘʩʪʠ ʪʦʧʣʠʚʘ ʚ ʧʨʦʮʝʩʩʝ ʫʩʠʣʝʥʠʷ 

ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ (ʨʦʩʪʝ 
ɻ
ʉ) ʰʘʭʪʦʧʣʘʩʪʦʚ. ʂʘʞʜʘʷ ʪʦʯʢʘ ʧʝʨʝʩʝʯʝʥʠʷ ʜʚʫʭ 

ʢʨʠʚʳʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʩʦʜʝʨʞʘʥʠʷ ʵʪʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʛʦʨʶʯʝʡ ʯʘʩʪʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʟʤʝʥʝʥʠʠ ʩʦʦʪʥʦʰʝʥʠʷ ʚ ʵʣʝʤʝʥʪʥʦʤ 

ʩʦʩʪʘʚʝ ʤʝʞʜʫ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ. ʊʘʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʵʣʝʤʝʥʪʥʦʤ ʩʦʩʪʘʚʝ ʥʝ 

ʤʦʛʫʪ ʥʝ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʷʚʣʝʥʠʝ ʦʧʘʩʥʳʭ ʩʚʦʡʩʪʚ ʰʘʭʪʦʧʣʘʩʪʦʚ. ʐʘʭʪʦʧʣʘʩʪʳ, ʜʣʷ 

ʢʦʪʦʨʳʭ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʜʝʨʞʘʥʠʷ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ( 
ɻɻɻɻ

SNʅʆ ,,, ) 

ʥʘʭʦʜʷʪʩʷ ʤʝʞʜʫ ʜʚʫʤʷ ʩʦʩʝʜʥʠʤʠ ʪʦʯʢʘʤʠ ʧʝʨʝʩʝʯʝʥʠʷ ʢʨʠʚʳʭ ʫʩʣʦʚʥʦ ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʚ 

ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ, ʙʣʠʟʢʠʤʠ ʧʦ ʧʨʦʷʚʣʝʥʠʶ ʠʭ ʦʧʘʩʥʳʭ ʩʚʦʡʩʪʚ. ʊʘʢʘʷ ʙʣʠʟʦʩʪʴ 

ʦʙʫʩʣʦʚʣʝʥʘ ʩʚʝʜʝʥʠʝʤ ʜʦ ʤʠʥʠʤʫʤʘ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʰʘʭʪʦʧʣʘʩʪʘʤʠ ʧʦ ʬʘʢʪʦʨʫ 

ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʵʣʝʤʝʥʪʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʜʣʷ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʰʘʭʪʦʧʣʘʩʪʦʚ [9] ʫʩʪʘʥʦʚʣʝʥʦ ʜʝʩʷʪʴ ʭʘʨʘʢʪʝʨʥʳʭ ʩʪʘʜʠʡ ʧʦ 

ʬʘʢʪʦʨʫ ʠʟʤʝʥʝʥʠʷ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʩʨʝʜʥʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ (ʪʘʙʣ. 

1). ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ [5, 9, 10] ʧʦʟʚʦʣʠʣʠ ʪʘʢʞʝ ʨʘʩʩʤʦʪʨʝʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʚʳʭʦʜʘ 

ʣʝʪʫʯʠʭ ʚʝʱʝʩʪʚ ( 
dafV ) ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʫʛʣʝʨʦʜʘ ʚ ʦʨʛʘʥʠʯʝʩʢʦʡ ʠ ʛʦʨʶʯʝʡ ʤʘʩʩʝ. 

ɺ ʧʨʦʮʝʩʩʝ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʰʘʭʪʦʧʣʘʩʪʦʚ ʦʙʨʘʟʦʚʘʥʠʝ 

ʛʘʟʦʦʙʨʘʟʥʳʭ ʬʣʶʠʜʦʚ ʚʦʟʤʦʞʥʦ ʩ ʫʯʘʩʪʠʝʤ ʚʩʝʭ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʦʨʛʘʥʠʯʝʩʢʦʡ 

(ʛʦʨʶʯʝʡ) ʤʘʩʩʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʫʛʣʝʨʦʜʘ. ʉʦʜʝʨʞʘʥʠʝ ʫʛʣʝʨʦʜʘ ʩʦʛʣʘʩʥʦ ʫʨʘʚʥʝʥʠʷʤ 1 ʠ 2 

ʧʨʘʢʪʠʯʝʩʢʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʦʧʨʝʜʝʣʷʝʪ ʩʫʤʤʫ ʦʩʪʘʣʴʥʳʭ ʯʝʪʳʨʝʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʦʨʛʘʥʠʯʝʩʢʦʡ (ʛʦʨʶʯʝʡ) ʤʘʩʩʳ. ʕʣʝʤʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʨʦʜʘ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʪʘʢʞʝ 

ʢʦʨʨʝʣʷʮʠʦʥʥʦ ʩʚʷʟʘʥʦ ʩ ʦʪʨʘʞʝʥʠʝʤ ʚʠʪʨʠʥʠʪʘ (Ro), ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ 

ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʢʘʯʝʩʪʚ ʫʛʣʝʡ [6]. 

ʊʘʢʦʡ ʧʦʜʙʦʨ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʦʜʥʦʡ ʪʘʙʣʠʮʝ (1) ʧʦʟʚʦʣʠʣ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʟʤʝʥʝʥʠʝ 

ʢʘʢ ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʨʦʜʘ ʠ ʩʫʤʤʳ ʦʩʪʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʛʦʨʶʯʝʡ ʤʘʩʩʝ ʧʨʠ ʫʩʠʣʝʥʠʠ 

ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ (ʨʦʩʪʝ Rʦ), ʪʘʢ ʠ ʚʳʭʦʜ ʣʝʪʫʯʠʭ ʚʝʱʝʩʪʚ ʧʨʠ ʪʝʨʤʠʯʝʩʢʦʤ 

ʨʘʟʣʦʞʝʥʠʠ ʫʛʣʝʡ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʦʪ ʧʦʢʘʟʘʪʝʣʷ Rʦ. ʉʪʘʜʠʷ I ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʰʘʭʪʦʧʣʘʩʪʦʚ, ʫʩʪʘʥʦʚʣʝʥʘ ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ ʠʟʤʝʥʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ 

ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʛʦʨʶʯʝʡ ʤʘʩʩʳ, ʫʩʣʦʚʥʦ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʝʨʝʭʦʜʥʦʡ ʦʪ ʙʫʨʳʭ ʫʛʣʝʡ ʢ 

ʢʘʤʝʥʥʳʤ (ʪʘʙʣ. 1). ʕʪʦ ʩʣʝʜʫʝʪ ʠʟ ʦʪʩʫʪʩʪʚʠʷ ʯʝʪʢʦʡ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʙʫʨʳʤʠ ʠ ʢʘʤʝʥʥʳʤʠ 

ʫʛʣʷʤʠ ʧʦ ʧʦʢʘʟʘʪʝʣʶ R0.  

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʥʘ ʧʨʦʷʚʣʝʥʠʝ ʦʧʘʩʥʳʭ ʩʚʦʡʩʪʚ ʱʘʭʪʦʧʣʘʩʪʦʚ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ 

ʠʩʭʦʜʥʳʡ ʵʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ ʠ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʚʩʝʤʠ ʦʩʥʦʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʦʨʛʘʥʠʯʝʩʢʦʡ (ʛʦʨʶʯʝʡ) ʤʘʩʩʳ, ʩʪʝʧʝʥʴ ʝʝ ʤʝʪʘʤʦʨʬʠʯʝʩʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʢʦʣʠʯʝʩʪʚʦ 

ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʬʣʶʠʜʦʚ ʢʦ ʚʨʝʤʝʥʠ ʚʝʜʝʥʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ. ʀʟʫʯʝʥʠʝ ʵʪʠʭ ʚʦʧʨʦʩʦʚ ʧʦʟʚʦʣʠʪ 

ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʪʴ ʚʦʟʤʦʞʥʦʝ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʦʧʘʩʥʳʭ ʩʚʦʡʩʪʚ ʰʘʭʪʦʧʣʘʩʪʦʚ ʧʨʠ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʠ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʜʦʩʪʦʚʝʨʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʚʝʨʦʷʪʥʦʩʪʴ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʧʨʠ ʚʝʜʝʥʠʠ ʛʦʨʥʳʭ ʨʘʙʦʪ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ, ʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʝʥʥʦ ʤʦʛʫʪ 

ʧʦʚʣʠʷʪʴ ʥʘ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ ʧʦ ʙʝʟʦʧʘʩʥʦʤʫ ʚʝʜʝʥʠʶ 

ʛʦʨʥʳʭ ʨʘʙʦʪ. ʀʭ ʦʩʥʦʚʥʘʷ ʩʫʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

- ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʧʨʦʙ ʢ ʣʘʙʦʨʘʪʦʨʥʳʤ ʠʩʧʳʪʘʥʠʷʤ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ 

ʦʙʦʛʘʱʝʥʠʝ ʫʛʣʝʡ ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʪʨʘʥʷʝʪ ʨʘʟʣʠʯʠʷ ʚ ʵʣʝʤʝʥʪʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʦʩʥʦʚʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʤʝʞʜʫ ʦʨʛʘʥʠʯʝʩʢʦʡ ʠ ʛʦʨʶʯʝʡ ʤʘʩʩʘʤʠ ʧʦ ʧʨʠʯʠʥʝ ʩʥʠʞʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ 

ʤʠʥʝʨʘʣʴʥʳʭ ʧʨʠʤʝʩʝʡ ʜʦ ʫʨʦʚʥʷ ʚʳʭʦʜʘ ʟʦʣʳ ʤʝʥʝʝ ʜʝʩʷʪʠ ʧʨʦʮʝʥʪʦʚ; 
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ʊʘʙʣʠʮʘ 1  

ʈʝʟʫʣʴʪʘʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʦ ʫʩʪʘʥʦʚʣʝʥʠʶ ʩʪʘʜʠʡ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ 

ʰʘʭʪʦʧʣʘʩʪʦʚ ʧʦ ʬʘʢʪʦʨʫ ʠʟʤʝʥʝʥʠʷ ʩʨʝʜʥʝʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʦʩʥʦʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʦʨʛʘʥʠʯʝʩʢʦʡ (ʛʦʨʶʯʝʡ) ʤʘʩʩʳ ʠ ʚʳʭʦʜʫ 

ʣʝʪʫʯʠʭ ʚʝʱʝʩʪʚ 

ʉʚʝʜʝʥʠʷ ʦ ʪʦʯʢʘʭ ʧʝʨʝʩʝʯʝʥʠʷ ʫʩʨʝʜʥʷʶʱʠʭ ʢʨʠʚʳʭ 

ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʛʦʨʶʯʝʡ ʤʘʩʩʳ ʩʦʛʣʘʩʥʦ 

ʜʘʥʥʳʤ [9] 

ʉʪʘʜʠʠ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʧʦ 

ʩʦʦʪʥʦʰʝʥʠʶ ʩʨʝʜʥʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʦʩʥʦʚʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ 

ʉʨʝʜʥʠʡ ʚʳʭʦʜ ʣʝʪʫʯʠʭ 

ʚʝʱʝʩʪʚ 
dafV ʧʨʠ 

ʪʝʨʤʠʯʝʩʢʦʤ ʨʘʟʣʦʞʝʥʠʠ 

ʫʛʣʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʦʜʝʨʞʘʥʠʷ ʫʛʣʝʨʦʜʘ, % 

ʉʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ 

ʦʪʨʘʞʝʥʠʷ 

ʚʠʪʨʠʥʠʪʘ 

(R0) 

ʩʦʛʣʘʩʥʦ 

ʫʨʘʚʥʝʥʠʶ 

4, % 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʫʛʣʝʡ ʧʦ 

ʧʦʢʘʟʘʪʝʣʶ R0 ʩʦʛʣʘʩʥʦ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʤ 

ʢʘʯʝʩʪʚʘʤ [6] 
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ʕʣʝʤʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ 

ʪʦʯʢʘʭ ʧʝʨʝʩʝʯʝʥʠʷ 

ʫʩʨʝʜʥʷʶʱʠʭ ʢʨʠʚʳʭ, % 
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ɼʠʘʧʘʟʦʥʳ ʠʟʤʝʥʝʥʠʷ ʦʩʥʦʚʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ, % 
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ɻʉ  , , ,ɻ ɻ ɻ ɻʆ ʅ N Sä  
ɻ
ʉ  ä ɻɻɻɻ

SNʅʆ ,,,  

- - 75,00* - I 75,00õ84,24 25,00õ15,76 -**  41,3 41,0 0,40 
ʇʝʨʝʭʦʜʥʘʷ ʩʪʘʜʠʷ ʦʪ 

ʙʫʨʳʭ ʫʛʣʝʡ ʢ ʢʘʤʝʥʥʳʤ 

1 ɻɻ ʅʆ -  84,24 15,76 II  84,24õ87,83 15,76õ12,17 38,7 35,2 36,0 1,06 ʂʘʤʝʥʥʦʫʛʦʣʴʥʘʷ ʩʪʘʜʠʷ 

2 
ɻɻ Sʆ -  87,83 12,17 III  87,83õ92,75 12,17õ7,25 32,1 23,7 24,3 1,43 

ʇʝʨʝʭʦʜʥʘʷ ʩʪʘʜʠʷ ʦʪ 

ʢʘʤʝʥʥʳʭ ʫʛʣʝʡ ʢ 

ʘʥʪʨʘʮʠʪʘʤ 

3 
ɻɻ Nʆ -  92,75 7,25 IV  92,75õ95,40 7,25õ4,60 14,2 7,0 6,3 2,17 

ɸʥʪʨʘʮʠʪʦʚʳʝ ʩʪʘʜʠʠ 

4 
ɻɻ SN -  95,40 4,60 V 95,40õ95,81 4,60õ4,19 0,3** 2,9 2,4 2,82 

5 ɻɻ ʅN -  95,81 4,19 VI  95,81õ96,05 4,19õ3,95 -**  2,6 2,0 2,95 

6 ɻɻ ʅʆ -  96,05 3,95 VII  96,05õ96,66 3,95õ3,34 -**  2,4 1,9 3,04 

7 
ɻɻ SN -  96,66 3,34 VIII  96,66õ96,75 3,34õ3,25 -**  1,91 1,5 3,28 

8 
ɻɻ SO -  96,75 3,25 IX  96,75õ97,23 3,25õ2,77 -**  1,85 1,4 3,32 

9 
ɻɻ Nʆ -  97,23 2,77 X ι97,23 ι2,77 -**  ᾽1,57 ᾽1,2 3,54 

-  - - - 99,00 - - - - 5,00  

ʇʨʠʤʝʯʘʥʠʝ: * - ʫʩʣʦʚʥʦʝ ʥʘʯʘʣʦ ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʡ ʩʪʘʜʠʠ; ** - ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʩʯʝʪʥʳʭ ʟʥʘʯʝʥʠʡ (
dafV ) ʥʝʢʦʨʨʝʢʪʥʦ, ʪʘʢ ʢʘʢ ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʨʦʜʘ ʚ ʦʨʛʘʥʠʯʝʩʢʦʡ ʤʘʩʩʝ 

(ʉʦ) ʥʘʭʦʜʠʪʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ. 
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- ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʫʛʣʝʨʦʜʘ ʚ ʛʦʨʶʯʝʡ ʯʘʩʪʠ ʪʦʧʣʠʚʘ ʙʦʣʝʝ 75 % ʧʦ ʬʘʢʪʦʨʫ ʠʟʤʝʥʝʥʠʷ 

ʩʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʩʨʝʜʥʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ (ʫʛʣʝʨʦʜ, ʢʠʩʣʦʨʦʜ, 

ʚʦʜʦʨʦʜ, ʘʟʦʪ, ʦʨʛʘʥʠʯʝʩʢʘʷ ʩʝʨʘ) ʫʩʪʘʥʦʚʣʝʥʦ ʜʝʩʷʪʴ ʭʘʨʘʢʪʝʨʥʳʭ ʩʪʘʜʠʡ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʰʘʭʪʦʧʣʘʩʪʦʚ; 

- ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʨʦʜʘ ʚ ʦʨʛʘʥʠʯʝʩʢʦʡ (ʛʦʨʶʯʝʡ) ʤʘʩʩʝ, ʢʘʢ ʠ ʩʫʤʤʘ ʦʩʪʘʣʴʥʳʭ 

ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʩʚʷʟʘʥʳ ʩ ʧʦʢʘʟʘʪʝʣʝʤ ʦʪʨʘʞʝʥʠʷ ʚʠʪʨʠʥʠʪʘ ʪʝʩʥʦʡ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ 

ʟʘʚʠʩʠʤʦʩʪʴʶ; 

- ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʧʘʩʥʳʭ ʩʚʦʡʩʪʚ ʰʘʭʪʦʧʣʘʩʪʦʚ, ʫʯʠʪʳʚʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʧʨʦʪʝʢʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʚ ʧʨʠʨʦʜʥʳʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ 

ʤʦʛʣʠ ʦʢʘʟʳʚʘʪʴ ʪʦʣʴʢʦ ʬʣʶʠʜʳ, ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʠ ʩʦʭʨʘʥʠʚʰʠʝʩʷ (ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʯʘʩʪʠʯʥʦ) 

ʥʘ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʠ ʪʝʢʫʱʝʡ ʩʪʘʜʠʷʭ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ; 

- ʧʦʢʘʟʘʪʝʣʴ ʚʳʭʦʜʘ ʣʝʪʫʯʠʭ ʚʝʱʝʩʪʚ ʥʠ ʧʦ ʦʙʱʝʤʫ ʢʦʣʠʯʝʩʪʚʫ ʚʳʜʝʣʷʝʤʳʭ ʛʘʟʦʚ, ʥʠ 

ʧʦ ʠʭ ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʥʝ ʤʦʞʝʪ ʜʦʩʪʦʚʝʨʥʦ ʭʘʨʘʢʪʝʨʠʟʠʨʦʚʘʪʴ ʬʣʶʠʜʳ, 

ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʠ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʘ ʪʝʤ ʙʦʣʝʝ 

ʧʨʦʷʚʣʝʥʠʝ ʦʧʘʩʥʳʭ ʩʚʦʡʩʪʚ ʰʘʭʪʦʧʣʘʩʪʦʚ ʧʨʠ ʚʝʜʝʥʠʠ ʛʦʨʥʳʭ ʨʘʙʦʪ. 
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Abstract. To assess the degree of influence of metamorphic transformations of mine-layers on 

the manifestation of their hazardous properties leading to accidents in underground conditions, the 

yield of volatile substances during thermal decomposition of coals without air access is used as the 

main indicator. It was assumed that thermal decomposition of coals without air access characterizes 

the processes of metamorphic transformations of mine-layers that occurred in past geological periods 
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of time. One of the most important factors in reducing accidents is the reliability of the forecast of 

the manifestation of hazardous properties of mine-layers and the timely development of preventive 

measures in accordance with the requirements of regulatory documents. The formation of hazardous 

properties of mine-layers is associated with both with changes in the elemental composition of the 

initial organic matter and its physical and mechanical properties during metamorphic transformations 

and with the formation of gaseous fluids during these processes. Based on statistical processing of 

experimental data on the relationship between the main components of the combustible mass with 

increasing influence of metamorphic processes, the expediency of using the yield of volatile 

substances during thermal decomposition of coals without air access was established to assess the 

degree of metamorphic transformations of coal seams and predict their hazardous properties during 

mining operations.  

Keywords: metamorphism, processes, transformation, elemental composition, coal, coal 

seams, safety, regulatory documents. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʧʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʤʷʛʢʠʭ ʪʦʨʬʷʥʦ-ʠʣʠʩʪʳʭ 

ʠ ʟʘʙʦʣʦʯʝʥʥʳʭ ʛʨʫʥʪʦʚ ʚ ʩʪʨʫʢʪʫʨʥʦ-ʫʩʪʦʡʯʠʚʳʡ ʧʨʦʯʥʳʡ ʛʨʫʥʪʦʚʳʡ ʤʘʩʩʠʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʭʠʤʠʯʝʩʢʦʡ ʩʪʘʙʠʣʠʟʘʮʠʠ ʠ ʚʚʝʜʝʥʠʝʤ ʚʷʞʫʱʠʭ ʚʝʱʝʩʪʚ ʧʨʠ ʛʣʫʙʠʥʥʦʤ 

ʧʝʨʝʤʝʰʠʚʘʥʠʠ. ʄʝʪʦʜ ʄʘʩʩ ʩʪʘʙʠʣʠʟʘʮʠʠ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʦʪ 

ʫʣʫʯʰʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʟʝʤʣʷʥʦʛʦ ʧʦʣʦʪʥʘ ʜʦ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʫʪʠʣʠʟʘʮʠʠ ʟʘʛʨʷʟʥʝʥʥʳʭ ʛʨʫʥʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʣʘʙʳʡ ʛʨʫʥʪ, ʦʙʲʝʤʥʦʝ ʟʘʢʨʝʧʣʝʥʠʝ, ʛʣʫʙʠʥʥʦʝ ʧʝʨʝʤʝʰʠʚʘʥʠʝ, 

ʚʷʞʫʱʝʝ, ʧʨʦʯʥʦʩʪʴ, ʜʝʬʦʨʤʘʮʠʷ. 

 

ʋʧʨʘʚʣʝʥʠʝ ʩʚʦʡʩʪʚʘʤʠ ʩʣʘʙʳʭ ʛʨʫʥʪʦʚ (ʠʣ, ʪʦʨʬ, ʛʣʠʥʘ ʠ ʜʨ.) ʜʘʚʥʦ ʧʨʠʚʣʝʢʘʝʪ 

ʚʥʠʤʘʥʠʝ ʠʥʞʝʥʝʨ-ʛʝʦʣʦʛʦʚ. ɺ ʈʦʩʩʠʠ ʜʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʝʪʩʷ ʦʜʠʥ ʠʟ ʤʝʪʦʜʦʚ ʛʣʫʙʠʥʥʦʛʦ ʧʝʨʝʤʝʰʠʚʘʥʠʷ (ɻʇɻ) ð ʙʫʨʦʩʤʝʩʠʪʝʣʴʥʘʷ 

ʪʝʭʥʦʣʦʛʠʷ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʢʦʣʦʥʥ ʛʨʫʥʪʘ [1]. ʆʜʥʘʢʦ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ 

ʧʦʢʘ ʥʝ ʥʘʢʦʧʣʝʥ ʦʧʳʪ ʧʦ ʫʧʨʦʯʥʝʥʠʶ ʪʘʢʠʭ ʛʨʫʥʪʦʚ, ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʥʘ ʙʦʣʴʰʠʭ 

ʪʝʨʨʠʪʦʨʠʷʭ, ʢʦʪʦʨʳʡ ʫʞʝ 25ï30 ʣʝʪ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ 30 ʩʪʨʘʥʘʭ ʤʠʨʘ. ɿʘ ʨʫʙʝʞʦʤ ʵʪʦʪ 

ʤʝʪʦʜ ʠʟʚʝʩʪʝʥ ʢʘʢ ʄʘʩʩ-ʩʪʘʙʠʣʠʟʘʮʠʷ (Mass Stabilization, MS). 

ɼʘʥʥʳʡ ʩʧʦʩʦʙ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʚ ʌʠʥʣʷʥʜʠʠ ʚ ʥʘʯʘʣʝ 1990-ʭ ʛʦʜʦʚ, ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʜʨʫʛʠʭ ʪʝʭʥʦʣʦʛʠʡ ɻʇɻ ʪʝʤ, ʯʪʦ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ (ALLU) 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʳʧʦʣʥʷʶʪʩʷ ʨʘʟʨʳʭʣʝʥʠʝ ʛʨʫʥʪʘ ʠ ʝʛʦ ʫʧʨʦʯʥʝʥʠʝ. ʉʠʩʪʝʤʘ ALLU [6] 

ʚʢʣʶʯʘʝʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʘ: ʩʤʝʩʠʪʝʣʴ ALLU PM, ʧʠʪʘʪʝʣʴ ALLU PF ʠ ʩʠʩʪʝʤʫ ʩʙʦʨʘ 

ʜʘʥʥʳʭ ALLU DAC. ʋʥʠʢʘʣʴʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʪʘʙʠʣʠʟʘʮʠʠ 

ʧʦʜʚʝʨʛʘʝʪʩʷ ʚʝʩʴ ʦʙʲʸʤ ʩʣʘʙʦʛʦ ʛʨʫʥʪʘ, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʨʫʛʠʭ ʤʝʪʦʜʦʚ 

ʙʝʟ ʧʦʜʦʙʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʪʝʨʨʠʪʦʨʠʷ ʙʳʚʰʠʭ ʙʦʣʦʪ 

ʠ ʧʦʡʤ ʨʝʢ ʤʦʞʝʪ ʧʨʝʚʨʘʱʘʪʴʩʷ ʚ ʨʦʚʥʫʶ ʠ ʪʚʸʨʜʫʶ ʧʦʚʝʨʭʥʦʩʪʴ. 

ʆʧʳʪ ʟʘʨʫʙʝʞʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʨʠʚʣʸʢ ʧʨʠʩʪʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʨʦʩʩʠʡʩʢʠʭ ʫʯʸʥʳʭ 

ʜʣʷ ʠʟʫʯʝʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ ʚ ʩʣʦʞʥʳʭ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʩʪʨʘʥʳ. 

ʆʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʘ ʵʪʘ ʪʝʭʥʦʣʦʛʠʷ ʜʣʷ ʉʝʚʝʨʦ-ɿʘʧʘʜʘ ʈʦʩʩʠʠ, ʛʜʝ ʦʙʰʠʨʥʳʝ ʪʝʨʨʠʪʦʨʠʠ 

ʟʘʥʷʪʳ ʙʦʣʦʪʘʤʠ ʠ ʤʷʛʢʠʤʠ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʛʨʫʥʪʘʤʠ, ʠ ʛʜʝ ʪʨʝʙʫʶʪʩʷ ʠʥʥʦʚʘʮʠʦʥʥʳʝ 

ʨʝʰʝʥʠʷ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ. 

ɺ ʨʘʙʦʪʝ [7, ʩ. 117] ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥʘ MS, ʚʳʧʦʣʥʷʝʤʘʷ ʩʫʭʠʤ (çʩʢʘʥʜʠʥʘʚʩʢʠʤè) 

ʤʝʪʦʜʦʤ. ʇʨʦʮʝʩʩ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʥʝʡʪʨʘʣʠʟʘʮʠʷ ʛʨʫʥʪʘ ʩ ʧʦʤʦʱʴʶ ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʷʞʫʱʝʛʦ, ʧʦʩʣʝ ʯʝʛʦ ʚʚʦʜʠʪʩʷ 

ʦʩʥʦʚʥʘʷ ʜʦʟʘ ʚʷʞʫʱʝʛʦ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʪʨʝʙʫʝʤʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʈʘʙʦʯʘʷ ʟʦʥʘ ʦʙʳʯʥʦ 

ʜʝʣʠʪʩʷ ʥʘ ʙʣʦʢʠ ʦʜʠʥʘʢʦʚʦʛʦ ʨʘʟʤʝʨʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʝʦʤʝʪʨʠʠ ʫʯʘʩʪʢʘ. ʈʘʙʦʪʳ ʚʝʜʫʪʩʷ 

ʦʪ ʙʣʦʢʘ ʢ ʙʣʦʢʫ. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʠʩʪʝʤʳ ʩʪʘʙʠʣʠʟʘʮʠʠ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʛʨʫʥʪʘ, ʥʦ ʚ 

ʮʝʣʦʤ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 50 ʜʦ 200 ʤĮ ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʛʦ ʛʨʫʥʪʘ ʚ ʯʘʩ ʥʘ ʦʜʥʫ ʫʩʪʘʥʦʚʢʫ MS. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʸʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ Forsman Juha, Korkiala-Tanttu Leena ʠ 

Piispanen Pyry ʦʪʤʝʯʘʶʪ, ʯʪʦ ʜʦ 70 % ʩʪʦʠʤʦʩʪʠ MS ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʮʝʥʫ ʚʷʞʫʱʝʛʦ [7]. 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʜʣʷ MS ʠʩʧʦʣʴʟʫʝʪʩʷ ʮʝʤʝʥʪ. ʇʦʩʢʦʣʴʢʫ ʮʝʤʝʥʪ ð ʜʦʨʦʛʦʩʪʦʷʱʝʝ ʚʷʞʫʱʝʝ, 

ʧʨʠ ʨʘʙʦʪʝ ʥʘ ʙʦʣʴʰʠʭ ʧʣʦʱʘʜʷʭ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʝʛʦ ʵʢʦʥʦʤʠʠ. ʀʟʚʝʩʪʥʦ, ʯʪʦ 

ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʮʝʤʝʥʪʘ ʚ ʟʘʢʨʝʧʣʷʝʤʦʡ ʛʨʫʥʪʦʚʦʡ ʤʘʩʩʝ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ 
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ʜʝʬʦʨʤʠʨʫʝʤʦʩʪʠ ʛʨʫʥʪʦʮʝʤʝʥʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʕʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʧʨʠʚʣʝʯʝʥʠʝ ʜʨʫʛʠʭ 

ʚʷʞʫʱʠʭ ʠʣʠ ʩʤʝʩʝʡ ʥʘ ʠʭ ʦʩʥʦʚʝ. 

ɸʥʘʣʠʟ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʟʘʨʫʙʝʞʥʳʭ ʧʫʙʣʠʢʘʮʠʡ ʧʦʢʘʟʘʣ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʧʦʨʷʜʢʘ 200 ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʩʦʩʪʘʚʦʚ ʥʘ ʦʩʥʦʚʝ ʚʷʞʫʱʠʭ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ (ʪʦʯʥʳʝ ʩʦʩʪʘʚʳ ʥʝ ʨʘʩʢʨʳʪʳ). ʀʩʧʦʣʴʟʫʝʤʳʝ ʚʝʱʝʩʪʚʘ 

(ʦʩʦʙʝʥʥʦ ʚ ʌʠʥʣʷʥʜʠʠ) ʧʨʦʭʦʜʷʪ ʦʙʷʟʘʪʝʣʴʥʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʵʢʩʧʝʨʪʠʟʫ, ʧʦ ʠʪʦʛʘʤ 

ʢʦʪʦʨʦʡ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ ʨʘʟʨʝʰʝʥʠʝ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʧʦʙʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʦʪʭʦʜʦʚ. 

ɺʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʨʝʟʫʣʴʪʘʪʳ ʪʝʩʪʦʚ ʥʘ ʚʳʱʝʣʘʯʠʚʘʥʠʝ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʠʟ 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʦʛʦ ʛʨʫʥʪʘ. 

ɺ ʨʦʩʩʠʡʩʢʦʡ ʧʨʘʢʪʠʢʝ ʪʘʢʞʝ ʧʨʠ ʫʢʨʝʧʣʝʥʠʠ ʛʨʫʥʪʦʚʦʛʦ ʤʘʩʩʠʚʘ ʩʪʘʨʘʶʪʩʷ 

ʵʢʦʥʦʤʠʪʴ ʮʝʤʝʥʪ, ʟʘʤʝʥʷʷ ʝʛʦ ʥʝ ʪʦʣʴʢʦ ʠʟʚʝʩʪʴʶ, ʟʦʣʘʤʠ ʠ ʩʤʝʩʷʤʠ ʥʘ ʠʭ ʦʩʥʦʚʝ, ʥʦ ʠ 

ʨʘʟʣʠʯʥʳʤʠ ʩʪʘʙʠʣʠʟʘʪʦʨʘʤʠ (çɼʦʨʟʠʥè, çʉʪʘʙʠʣʝʨè, çʅʠʢʦʬʦʣʢè, çʇʘʨʘʛʦʥè ʠ ʜʨ.), ʢʦʪʦʨʳʝ 

ʩʧʦʩʦʙʥʳ ʫʣʫʯʰʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʛʨʫʥʪʦʮʝʤʝʥʪʘ. ʅʦʚʳʡ ʧʦʣʠʤʝʨʥʳʡ 

ʩʪʘʙʠʣʠʟʘʪʦʨ çʏʠʤʩʪʦʥè ʠ ʩʫʧʝʨʧʣʘʩʪʠʬʠʢʘʪʦʨ çʎʝʤʜʦʨè, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʢʦʤʧʘʥʠʝʡ 

çʅʘʮʠʦʥʘʣʴʥʳʝ ʨʝʩʫʨʩʳè [3], ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʥʝʦʨʛʘʥʠʯʝʩʢʠʤʠ ʚʷʞʫʱʠʤʠ ʧʦʣʫʯʠʣʠ 

ʥʘʠʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʧʦʩʪʦʷʥʥʦ ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ 

ʮʝʤʝʥʪʠʨʫʶʱʠʝ ʤʘʪʝʨʠʘʣʳ ʠ ʩʤʝʩʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ. 

ʇʝʨʚʳʝ ʠʩʧʳʪʘʥʠʷ ʤʝʪʦʜʘ MS ʟʘ ʨʫʙʝʞʦʤ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ 1993 ʛʦʜʫ ʥʘ ʙʦʣʦʪʝ 

Veitostensuo (ʌʠʥʣʷʥʜʠʷ) ʚ ʩʣʦʞʥʳʭ ʫʩʣʦʚʠʷʭ. ʂʘʢ ʫʢʘʟʘʥʦ ʚ ʨʘʙʦʪʝ [11], ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʤʦʱʥʦʩʪʴ ʪʦʨʬʷʥʦʛʦ ʩʣʦʷ ʩʦʩʪʘʚʣʷʣʘ 5 ʤ, ʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʦʜʩʪʠʣʘʶʱʠʤ ʛʣʠʥʠʩʪʳʤ ʩʣʦʝʤ 

ʜʦʩʪʠʛʘʣʘ 25 ʤ. ʋʯʘʩʪʦʢ ʧʣʦʱʘʜʴʶ 13Ĭ18 ʤ ʙʳʣ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥ ʥʘ ʛʣʫʙʠʥʫ 3 ʤ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʚʫʭ ʨʘʟʣʠʯʥʳʭ ʚʷʞʫʱʠʭ: ʙʳʩʪʨʦʪʚʝʨʜʝʶʱʝʛʦ ʮʝʤʝʥʪʘ ʩ ʜʦʙʘʚʢʦʡ Finnstabi 

ʥʘ ʦʩʥʦʚʝ ʛʠʧʩʘ ʠ ʩʤʝʩʠ ʙʳʩʪʨʦʪʚʝʨʜʝʶʱʝʛʦ ʮʝʤʝʥʪʘ ʩ ʜʦʤʝʥʥʳʤ ʰʣʘʢʦʤ. ʏʝʨʝʟ ʛʦʜ ʧʦʩʣʝ 

ʩʪʘʙʠʣʠʟʘʮʠʠ ʧʨʦʯʥʦʩʪʴ ʥʘ ʩʜʚʠʛ ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʛʦ ʛʨʫʥʪʘ ʩʦʩʪʘʚʠʣʘ 50 ʢʇʘ. ʂʦʥʪʨʦʣʴʥʳʝ 

ʠʟʤʝʨʝʥʠʷ, ʧʨʦʚʝʜʸʥʥʳʝ ʩʧʫʩʪʷ 23 ʛʦʜʘ ʧʦʩʣʝ ʩʪʘʙʠʣʠʟʘʮʠʠ, ʧʦʢʘʟʘʣʠ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʧʦʚʳʰʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʛʨʫʥʪʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʙʦʠʭ ʚʷʞʫʱʠʭ. 

ʆʙʰʠʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʩʚʦʡʩʪʚ ʛʨʫʥʪʦʮʝʤʝʥʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʦʜʝʨʞʘʥʠʷ ʮʝʤʝʥʪʘ (129ï226 ʢʛ/ʤį) ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ G. Nowak ʠ P. Kanty (ʇʦʣʴʰʘ) [9] ʥʘ 140 

ʦʙʨʘʟʮʘʭ ʛʣʠʥʳ ʩ ʚʢʣʶʯʝʥʠʝʤ ʦʨʛʘʥʠʢʠ ʜʦ 5,7 %. ʀʩʧʳʪʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩ ʚʦʟʨʘʩʪʘʥʠʝʤ 

ʩʦʜʝʨʞʘʥʠʷ ʮʝʤʝʥʪʘ ʚ ʛʨʫʥʪʝ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʤʦʜʫʣʝʡ ʧʝʨʚʠʯʥʦʡ E50 (23,75 ʄʇʘ) ʠ 

ʚʪʦʨʠʯʥʦʡ E2 (59,93 ʄʇʘ) ʜʝʬʦʨʤʘʮʠʡ. ʇʨʦʯʥʦʩʪʴ ʥʘ ʩʞʘʪʠʝ ʩʦʩʪʘʚʣʷʣʘ 0,22 ʄʇʘ. 

ɺ ʩʣʦʞʥʳʭ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʢʘʯʝʩʪʚʦ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʟʘʢʨʝʧʣʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʩʣʘʙʳʭ ʛʨʫʥʪʦʚ, ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʤʦʞʝʪ ʙʳʪʴ 

ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ. ʇʦʵʪʦʤʫ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʩʪʦʷʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʥʦʚʦʛʦ ʛʨʫʥʪʦʚʦʛʦ ʤʘʩʩʠʚʘ. 

ɼʦʣʛʦʩʨʦʯʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʦʛʦ ʛʨʫʥʪʘ ʠʟʫʯʘʣ P. Piispanen 

(ʌʠʥʣʷʥʜʠʷ) [10, ʩ. 449-450]. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʤʷʛʢʠʭ ʛʨʫʥʪʘʭ (ʛʣʠʥʘ, ʪʦʨʬ ʠ ʜʨ.) 

ʩ ʚʚʝʜʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʩʤʝʩʝʡ ʚʷʞʫʱʠʭ (ʮʝʤʝʥʪ ʠ ʜʦʤʝʥʥʳʡ ʰʣʘʢ, ʠʟʚʝʩʪʴ ʠ ʟʦʣʘ) ʯʝʨʝʟ 6ï

25 ʣʝʪ ʧʦʩʣʝ ʠʭ ʩʪʘʙʠʣʠʟʘʮʠʠ. ɹʳʣʦ ʦʙʩʣʝʜʦʚʘʥʦ ʙʦʣʝʝ 18 ʫʯʘʩʪʢʦʚ. ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ 

ʫʢʨʝʧʣʝʥʠʷ ʚʳʧʦʣʥʷʣʩʷ ʤʝʪʦʜʦʤ ʟʦʥʜʠʨʦʚʘʥʠʷ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʧʨʦʯʥʦʩʪʴ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʦʛʦ ʛʨʫʥʪʘ ʚʦʟʨʘʩʪʘʝʪ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 10 ʣʝʪ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʪʠʧʘ ʚʷʞʫʱʝʛʦ. ɿʘ ʧʝʨʠʦʜ 6ï25 ʣʝʪ ʧʨʦʯʥʦʩʪʴ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʚ ʩʨʝʜʥʝʤ ʚ 1,6 ʨʘʟʘ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʮʝʤʝʥʪʘ ʠ ʚ 2 ʨʘʟʘ ð ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʠʟʚʝʩʪʠ ʠ ʜʨʫʛʠʭ ʩʦʩʪʘʚʦʚ. 

ʂʨʦʤʝ ʵʪʦʛʦ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʷ MS ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ ʦʙʨʘʙʦʪʢʝ 

ʟʘʛʨʷʟʥʸʥʥʳʭ ʛʨʫʥʪʦʚ ʟʘ ʩʯʸʪ ʛʝʨʤʝʪʠʟʘʮʠʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʪʦʣʱʝ ʛʨʫʥʪʘ ʠ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʠʭ ʤʠʛʨʘʮʠʠ ʥʘ ʩʦʩʝʜʥʠʝ ʪʝʨʨʠʪʦʨʠʠ. ʅʘʧʨʠʤʝʨ, MS ʧʨʠʤʝʥʷʣʘʩʴ ʚ ʦʜʥʦʤ ʠʟ 

ʢʨʫʧʥʝʡʰʠʭ ʧʦʨʪʦʚ Vuosaari (ʌʠʥʣʷʥʜʠʷ), ʛʜʝ ʙʳʣʦ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʦ 500 ʪ/ʤį ʛʨʫʥʪʘ ʥʘ 

ʛʣʫʙʠʥʫ ʜʦ 6 ʤ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʧʦʨʪʘ ʥʘʭʦʜʠʣʘʩʴ ʣʘʛʫʥʘ, ʟʘʛʨʷʟʥʸʥʥʘʷ ʪʚʸʨʜʳʤʠ ʙʳʪʦʚʳʤʠ 

ʦʪʭʦʜʘʤʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ALLU ʧʦʟʚʦʣʠʣʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪʴ ʩʨʦʢʠ ʧʦʜʛʦʪʦʚʢʠ 

ʪʝʨʨʠʪʦʨʠʠ ʠ ʩʥʠʟʠʪʴ ʦʙʱʫʶ ʩʪʦʠʤʦʩʪʴ ʨʘʙʦʪ. ʇʦʣʦʞʠʪʝʣʴʥʳʡ ʦʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ 

ʧʨʠʚʸʣ ʢ ʝʸ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʠ ʥʘ ʜʨʫʛʠʝ ʦʙʲʝʢʪʳ: ʧʦʨʪʳ ʌʠʥʣʷʥʜʠʠ ʠ ʀʩʧʘʥʠʠ, ʚʦʜʦʸʤʳ ʚ 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʠ ʜʨ. [8, ʩ. 25-26]. 
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ɸʢʪʫʘʣʴʥʘʷ ʜʣʷ ʈʦʩʩʠʠ ʧʨʦʙʣʝʤʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʝʡ ʘʵʨʘʮʠʠ, 

ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʟʘʙʦʣʦʯʝʥʥʳʭ ʟʝʤʝʣʴ ʚʦʢʨʫʛ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ, ʨʘʩʰʠʨʝʥʠʝ ʤʦʨʩʢʠʭ 

ʧʦʨʪʦʚ ʧʨʠʚʣʝʢʣʘ ʢ ʩʝʙʝ ʚʥʠʤʘʥʠʝ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ. ʆʥʘ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ 

ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʣʠʥʠʠ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ ð ʍʝʣʴʩʠʥʢʠ, ʛʜʝ ʪʨʘʩʩʘ 

ʧʝʨʝʩʝʢʘʣʘ ʪʦʨʬʷʥʦʝ ʦʟʝʨʦ. ɼʣʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ ʙʳʣʦ ʩʦʦʨʫʞʝʥʦ ʥʘʜʸʞʥʦʝ 

ʩʚʘʡʥʦʝ ʦʩʥʦʚʘʥʠʝ [2]. ʕʪʘ ʪʝʭʥʦʣʦʛʠʷ ʙʳʣʘ ʪʘʢʞʝ ʠʩʧʳʪʘʥʘ ʥʘ ʫʯʘʩʪʢʝ ʩʢʦʨʦʩʪʥʦʡ 

ʘʚʪʦʜʦʨʦʛʠ ʄʦʩʢʚʘ ð ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ. ʋʯʘʩʪʦʢ ʙʳʣ ʨʘʟʙʠʪ ʥʘ ʥʝʩʢʦʣʴʢʦ ʩʝʢʮʠʡ ʩ ʨʘʟʥʳʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʚʷʞʫʱʝʛʦ. ʇʨʦʚʝʜʝʥʘ ʨʝʢʫʣʴʪʠʚʘʮʠʷ ʪʝʨʨʠʪʦʨʠʠ ʟʦʣʦʦʪʚʘʣʘ ʠ ʝʸ ʧʦʜʛʦʪʦʚʢʘ ʧʦʜ 

ʞʠʣʠʱʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʧʨʦʩʧʝʢʪʘ ʂʦʩʳʛʠʥʘ ʠ ʫʣ. ʇʝʨʝʜʦʚʠʢʦʚ (ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ). 

ɺ 2013 ʛʦʜʫ ʉʦʶʟʦʤ ʧʨʝʜʧʨʠʷʪʠʡ ʩʪʨʦʠʪʝʣʴʥʦʡ ʠʥʜʫʩʪʨʠʠ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʜʦʢʫʤʝʥʪ 

ʉʊʆ ʅʆʉʊʈʆʁ 2.5.135-2013 çʋʢʨʝʧʣʝʥʠʝ ʩʣʘʙʳʭ ʛʨʫʥʪʦʚ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʤʝʪʦʜʦʤ ʛʣʫʙʠʥʥʦʛʦ ʩʤʝʰʠʚʘʥʠʷè. ɺ 2015 ʛʦʜʫ ʚʳʧʫʱʝʥ ʪʝʭʥʠʯʝʩʢʠʡ ʜʦʢʫʤʝʥʪ ʆɼʄ 

218.2.063-2015 çʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʪʝʭʥʦʣʦʛʠʠ ʛʣʫʙʠʥʥʦʛʦ ʩʤʝʰʠʚʘʥʠʷ ʜʣʷ 

ʫʢʨʝʧʣʝʥʠʷ ʩʣʘʙʳʭ ʛʨʫʥʪʦʚ ʦʩʥʦʚʘʥʠʡ ʟʝʤʣʷʥʦʛʦ ʧʦʣʦʪʥʘè. ɺ ʜʘʥʥʳʡ ʜʦʢʫʤʝʥʪ ʚʦʰʣʠ 

ʧʝʨʝʯʥʠ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʛʣʫʙʠʥʥʦʛʦ ʩʤʝʰʠʚʘʥʠʷ [4, 5]. 

ʈʘʙʦʪʳ ʧʦ ʚʥʝʜʨʝʥʠʶ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʜʦʣʞʘʶʪʩʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʘʩʧʦʨʷʞʝʥʠʠ ʈʦʩʩʠʠ ʦʢʘʟʘʣʘʩʴ ʪʝʭʥʦʣʦʛʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʦʩʚʘʠʚʘʪʴ 

ʥʦʚʳʝ ʪʝʨʨʠʪʦʨʠʠ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʆʪʩʫʪʩʪʚʠʝ ʚʠʙʨʘʮʠʡ, ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʰʫʤʘ, ʚʳʩʦʢʘʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʠ ʵʢʦʣʦʛʠʯʥʦʩʪʴ ʤʝʪʦʜʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʝʛʦ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʩʣʦʞʥʳʭ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʥʘʰʝʡ ʩʪʨʘʥʳ. 
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Abstract. The article shows the possibility of transforming soft peat-silt and swampy soils into 

a structurally stable strong soil mass using chemical stabilization and the introduction of binders 

during deep mixing. The Mass Stabilization method can be used in a wide range from improving the 

strength of the roadbed to processing and recycling contaminated soils. 
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ɸʥʥʦʪʘʮʠʷ. ʆʮʝʥʠʚʘʝʪʩʷ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʧʝʨʝʩʳʭʘʶʱʠʭ ʤʘʣʳʭ ʨʝʢ ʉʝʚʘʩʪʦʧʦʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ ʚ ʨʘʤʢʘʭ ʊʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʩʠʩʪʝʤʳ 

ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʠ ʟʘʛʨʷʟʥʝʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʛ. ʉʝʚʘʩʪʦʧʦʣʷ 

ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʩʬʝʨʝ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʟʘʱʠʪʳ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʚʳʷʚʣʝʥʠʷ ʦʙʲʝʢʪʦʚ, ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʧʨʦʚʝʜʝʥʠʠ ʧʝʨʚʦʦʯʝʨʝʜʥʳʭ ʚʦʜʦʦʭʨʘʥʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ. ʇʨʝʜʣʦʞʝʥʦ ʧʨʠʤʝʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʢʣʘʩʩʘ ʢʘʯʝʩʪʚʘ ʚʦʜ ʧʝʨʝʩʳʭʘʶʱʠʭ ʤʘʣʳʭ ʨʝʢ. ʆʧʨʝʜʝʣʝʥʳ ʢʣʘʩʩ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʠ 

ʢʨʠʟʠʩʥʦʩʪʴ ʩʦʩʪʦʷʥʠʷ ʵʢʦʩʠʩʪʝʤʳ ʨʝʢʠ ɹʦʩʘ. ʈʝʢʦʤʝʥʜʦʚʘʥʳ ʤʝʨʳ ʧʦ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ 

ʟʘʛʨʷʟʥʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʂʣʘʩʩ ʢʘʯʝʩʪʚʘ ʚʦʜ, ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ, ʤʘʣʳʝ ʨʝʢʠ, 

ʨʝʛʠʦʥ ʉʝʚʘʩʪʦʧʦʣʴ, ʧʦʢʘʟʘʪʝʣʴ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ, ʟʘʱʠʪʘ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. 

 

ɺʦʜʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʨʝʛʠʦʥʘ ʉʝʚʘʩʪʦʧʦʣʴ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʘ ʩ ʩʦʩʪʦʷʥʠʝʤ ʨʝʯʥʦʡ 

ʩʠʩʪʝʤʳ ʨʝʢʠ ʏʝʨʥʦʡ (ʩʤ. ʨʠʩ. 1). ʆʥʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʨʠ ʩʦʟʜʘʥʠʠ 

ʟʘʧʘʩʦʚ ʧʨʝʩʥʦʡ ʚʦʜʳ, ʦʙʝʩʧʝʯʝʥʠʠ ʥʘʩʝʣʝʥʠʷ ʧʠʪʴʝʚʦʡ ʚʦʜʦʡ, ʫʜʦʚʣʝʪʚʦʨʝʥʠʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-

ʙʳʪʦʚʳʭ ʥʫʞʜ, ʘ ʪʘʢʞʝ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʧʨʠʨʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ʨʝʛʠʦʥʘ.  

ʇʨʠʪʦʢʠ ʨ. ʏʝʨʥʘʷ ï 11 ʧʝʨʝʩʳʭʘʶʱʠʭ ʤʘʣʳʭ ʨʝʢ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʝʝ ʩʪʦʢ ʠ ʢʘʯʝʩʪʚʦ ʚʦʜ. ʇʷʪʴ ʠʟ ʦʜʠʥʥʘʜʮʘʪʠ ʧʨʠʪʦʢʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʝʢʘ ɹʦʩʘ, 

ʚʧʘʜʘʶʪ ʚ ʏʝʨʥʦʨʝʯʝʥʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ï ʦʩʥʦʚʥʦʡ ʠʩʪʦʯʥʠʢ ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ 

ʛ. ʉʝʚʘʩʪʦʧʦʣʷ, ʯʪʦ ʦʙʲʷʩʥʷʝʪ ʚʥʠʤʘʥʠʝ ʥʘʩʝʣʝʥʠʷ, ʫʯʝʥʳʭ ʠ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʉʝʚʘʩʪʦʧʦʣʷ ʢ 

ʨʝʟʫʣʴʪʘʪʘʤ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʦʭʨʘʥʝ ʤʘʣʳʭ ʨʝʢ ʨʝʛʠʦʥʘ. 

ʇʝʨʝʩʳʭʘʶʱʠʝ ʤʘʣʳʝ ʨʝʢʠ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ 

ʚʦʟʜʝʡʩʪʚʠʶ. ɼʣʷ ʠʭ ʦʭʨʘʥʳ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʟʜʘʥʘ ʠ ʬʫʥʢʮʠʦʥʠʨʫʝʪ 

ʊʝʨʨʠʪʦʨʠʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʠ ʟʘʛʨʷʟʥʝʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ ʛ. ʉʝʚʘʩʪʦʧʦʣʷ [4]. ɺ ʨʘʤʢʘʭ ʵʪʦʡ ʩʠʩʪʝʤʳ ʧʨʦʚʦʜʠʪʩʷ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ 

ʥʘ ʫʩʪʴʝʚʳʭ ʫʯʘʩʪʢʘʭ ʧʨʠʪʦʢʦʚ ʨ. ʏʝʨʥʘʷ. ʇʨʦʛʨʘʤʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʝʞʝʢʚʘʨʪʘʣʴʥʳʡ ʦʪʙʦʨ ʧʨʦʙ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʦʪ 35 ʜʦ 41 ʧʦʢʘʟʘʪʝʣʷ ʟʘʛʨʷʟʥʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ 7-

14 ʧʨʠʦʨʠʪʝʪʥʳʭ [1]. ʅʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʜʦʣʞʥʳ ʧʨʠʥʠʤʘʪʴʩʷ ʨʝʰʝʥʠʷ ʚ 

ʩʬʝʨʝ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʟʘʱʠʪʳ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ [10], ʚ ʪʦʤ ʯʠʩʣʝ ʚʳʷʚʣʝʥʠʝ ʦʙʲʝʢʪʦʚ, 

ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʧʨʦʚʝʜʝʥʠʠ ʧʝʨʚʦʦʯʝʨʝʜʥʳʭ ʚʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʫʩʠʣʝʥʠʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ.  

ʆʜʥʘʢʦ ʯʘʩʪʦ, ʠʟ-ʟʘ ʥʝʭʚʘʪʢʠ ʜʘʥʥʳʭ ʤʦʥʠʪʦʨʠʥʛʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʩʚʷʟʠ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʤʘʣʳʭ ʨʝʢ, ʥʝ ʫʜʘʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ ʢʣʘʩʩ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʧʨʠʪʦʢʦʚ 

ʨ. ʏʝʨʥʘʷ, ʦʮʝʥʠʪʴ ʩʦʩʪʦʷʥʠʝ ʠʭ ʵʢʦʩʠʩʪʝʤ ʠ ʥʝʦʙʭʦʜʠʤʳʝ ʤʝʨʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ʊʘʢ, ʟʘ 

ʧʦʩʣʝʜʥʠʝ ʰʝʩʪʴ ʣʝʪ (2019 - 2024 ʛʛ.), ʛʦʜʦʚʦʡ ʫʜʝʣʴʥʳʡ ʢʦʤʙʠʥʘʪʦʨʥʳʡ ʠʥʜʝʢʩ 

ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʚʦʜʳ (ʋʂʀɿɺ [11]) ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʣʘʩʩ ʢʘʯʝʩʪʚʘ ʚʦʜ ʜʣʷ ʧʨʠʪʦʢʦʚ ʨ. 

ʏʝʨʥʘʷ [5, 6, 7, 8, 9]: 

- ʨ. ɸʨʤʘʥʢʘ ï ʥʝ ʦʧʨʝʜʝʣʝʥ ʥʠ ʨʘʟʫ; 

- ʨ. ʂʘʣʝʥʜʘ ï ʦʧʨʝʜʝʣʝʥ 5 ʨʘʟ ʠʟ 6 ʧʝʨʠʦʜʦʚ ʥʘʙʣʶʜʝʥʠʡ ï ʚ 2024 ʛ.: 3ɸ çʟʘʛʨʷʟʥʝʥʥʘʷè, 2023 

ʛ.: 3ɸ çʟʘʛʨʷʟʥʝʥʥʘʷè, 2022 ʛ.: 3ɹ çʦʯʝʥʴ ʟʘʛʨʷʟʥʝʥʥʘʷè, 2021 ʛ.: 2 çʩʣʘʙʦ ʟʘʛʨʷʟʥʝʥʥʘʷè, 

2019 ʛ.: 2 çʩʣʘʙʦ ʟʘʛʨʷʟʥʝʥʥʘʷè; 

- ʨ. ɹʦʩʘ ï ʥʝ ʦʧʨʝʜʝʣʝʥ ʥʠ ʨʘʟʫ; 

- ʨ. ʋʟʫʥʜʞʘ ï ʦʧʨʝʜʝʣʝʥ 1 ʨʘʟ ï ʚ 2024 ʛ.: 3ɸ çʟʘʛʨʷʟʥʝʥʥʘʷè; 
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- ʨ. ɹʘʛʘ ɺʝʨʭʥʷʷ ï ʥʝ ʦʧʨʝʜʝʣʝʥ ʥʠ ʨʘʟʫ; 

- ʨ. ɹʘʛʘ ʅʠʞʥʷʷ ï ʦʧʨʝʜʝʣʝʥ 4 ʨʘʟʘ ʠʟ 6 ʧʝʨʠʦʜʦʚ ʥʘʙʣʶʜʝʥʠʡ ï ʚ 2024 ʛ.: 3ɸ çʟʘʛʨʷʟʥʝʥʥʘʷè, 

2021 ʛ.: 2 çʩʣʘʙʦ ʟʘʛʨʷʟʥʝʥʥʘʷè, 2020 ʛ.: 2 çʩʣʘʙʦ ʟʘʛʨʷʟʥʝʥʥʘʷè, 2019 ʛ.: 2 çʩʣʘʙʦ 

ʟʘʛʨʷʟʥʝʥʥʘʷè; 

- ʨ. ʋʨʢʫʩʪʘ ï ʦʧʨʝʜʝʣʝʥ 1 ʨʘʟ ï ʚ 2021 ʛ.: 2 çʩʣʘʙʦ ʟʘʛʨʷʟʥʝʥʥʘʷè 

- ʨ. ʋʧʧʘ ï ʦʧʨʝʜʝʣʝʥ 6 ʨʘʟ ʠʟ 6 ʧʝʨʠʦʜʦʚ ʥʘʙʣʶʜʝʥʠʡ ï ʚ 2024 ʛ.: 3ɸ çʟʘʛʨʷʟʥʝʥʥʘʷè, 2023 

ʛ.: 3ɸ çʟʘʛʨʷʟʥʝʥʥʘʷè, 2022 3ɹ çʦʯʝʥʴ ʟʘʛʨʷʟʥʝʥʥʘʷè, 2021 ʛ.: 1 çʫʩʣʦʚʥʦ ʯʠʩʪʘʷè, 2020 ʛ.: 2 

çʩʣʘʙʦ ʟʘʛʨʷʟʥʝʥʥʘʷè, 2019 ʛ.: 2 çʩʣʘʙʦ ʟʘʛʨʷʟʥʝʥʥʘʷè; 

- ʨ. ɸʡ-ʊʦʜʦʨʢʘ ï ʦʧʨʝʜʝʣʝʥ 1 ʨʘʟ ï ʚ 2024 ʛ.: 3ɸ çʟʘʛʨʷʟʥʝʥʥʘʷè; 

- ʨ. ʉʫʭʘʷ ʈʝʯʢʘ ï ʥʝ ʦʧʨʝʜʝʣʝʥ ʥʠ ʨʘʟʫ; 

- ʨ. ɹʘʡʜʘʨʢʘ ï ʦʧʨʝʜʝʣʝʥ 5 ʨʘʟ ʠʟ 6 ʧʝʨʠʦʜʦʚ ʥʘʙʣʶʜʝʥʠʡ ï ʚ 2024 ʛ.: 3ɸ çʟʘʛʨʷʟʥʝʥʥʘʷè, 

2023 ʛ.: 3ɸ çʟʘʛʨʷʟʥʝʥʥʘʷè, 2022 ʛ.: 3ɹ çʦʯʝʥʴ ʟʘʛʨʷʟʥʝʥʥʘʷè, 2021 ʛ.: 2 çʩʣʘʙʦ 

ʟʘʛʨʷʟʥʝʥʥʘʷè, 2019 ʛ.: 2 çʩʣʘʙʦ ʟʘʛʨʷʟʥʝʥʥʘʷè. 

 

 
ʈʠʩ. 1. ʂʘʨʪʘ-ʩʭʝʤʘ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʏʝʨʥʦʡ 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ ʥʘʤʝʪʠʚʰʫʶʩʷ ʪʝʥʜʝʥʮʠʶ ʩʥʠʞʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʚʦʜ ʧʨʠʪʦʢʦʚ ʨ. ʏʝʨʥʘʷ ʧʦ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʩ ʫʨʦʚʥʷ 2, çʩʣʘʙʦ ʟʘʛʨʷʟʥʝʥʥʘʷè, 

ʜʦ ʫʨʦʚʥʷ 3ɸ, çʟʘʛʨʷʟʥʝʥʥʘʷè. ɺ ʪʦʞʝ ʚʨʝʤʷ, ʦʧʨʝʜʝʣʠʪʴ ʢʣʘʩʩ ʢʘʯʝʩʪʚʘ ʚʦʜ ʧʨʠʪʦʢʘ ʧʦ 

ʋʂʀɿɺ ʫʜʘʝʪʩʷ ʚ ʩʨʝʜʥʝʤ ʪʦʣʴʢʦ ʜʣʷ 35 % ʧʝʨʠʦʜʦʚ ʥʘʙʣʶʜʝʥʠʷ.  

ɺ ʩʣʦʞʠʚʰʠʭʩʷ ʫʩʣʦʚʠʷʭ ʦʧʨʘʚʜʘʥʦ ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʥʜʠʢʘʪʦʨʘ, 

ʦʪʨʘʞʘʶʱʝʛʦ ʩʪʝʧʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʧʦ ʜʘʥʥʳʤ, ʧʦʣʫʯʝʥʥʳʤ ʚ ʧʝʨʠʦʜ 

ʧʦʣʦʚʦʜʴʷ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʴ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ 

(ʇɸʅʙ), ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʡ ɻʆʉʊ ʈ 59025-2020 ʠ ɻʆʉʊ ʈ 58556-2019 [2, 3]. ʈʝʟʫʣʴʪʘʪʳ 

ʧʨʠʤʝʥʝʥʠʷ ʇɸʅʙ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʵʢʦʩʠʩʪʝʤʳ ʨ. ɹʦʩʘ ʧʦ ʜʘʥʥʳʤ 

ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚʦ ʚʨʝʤʷ ʚʝʩʝʥʥʝʛʦ ʧʦʣʦʚʦʜʴʷ 2020 ʛ. ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʅʘ ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʨʝʢʠ ɹʦʩʘ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʦʪʩʫʪʩʪʚʠʝ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ 

ʢʘʥʘʣʠʟʘʮʠʠ ʚ ʩ. ʈʦʜʥʠʢʦʚʦʝ, ʩʪʦʢ ʩ ʚʦʜʦʩʙʦʨʥʳʭ ʧʣʦʱʘʜʝʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʥʘʩʝʣʝʥʠʝʤ, ʠ ʩ 

ʟʘʩʪʨʦʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ʇʨʝʚʳʰʝʥʠʷ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʦʨʤʘʪʠʚʦʚ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ ʙʳʣʠ 

ʦʪʤʝʯʝʥʳ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ɹʇʂ5 ï 1,9ʇɼʂ; ʬʝʥʦʣʳ ï 5,0ʇɼʂ, ʤʝʜʴ ï 2,8ʇɼʂ; ʞʝʣʝʟʦ ʦʙʱʝʝ ï 

12,5ʇɼʂ, ʪʘʢʞʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʚʦʜʝ ʚʟʚʝʰʝʥʥʳʭ ʚʝʱʝʩʪʚ. 

ʋʩʪʘʥʦʚʣʝʥ ʪʨʝʪʠʡ ʢʣʘʩʩ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʨ. ɹʦʩʘ, çʫʤʝʨʝʥʥʦ ʟʘʛʨʷʟʥʝʥʥʘʷè, ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ 

ʦʮʝʥʢʦʡ ʢʣʘʩʩʘ ʢʘʯʝʩʪʚʘ ʚʦʜ ʧʦ ʋʂʀɿɺ, ʚʳʧʦʣʥʝʥʥʦʡ ʜʣʷ ʜʨʫʛʠʭ ʧʨʠʪʦʢʦʚ ʨ. ʏʝʨʥʘʷ. 
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ʊʘʙʣʠʮʘ 1.  

ɸʥʘʣʠʪʳ-ʤʘʨʢʝʨʳ ʠ ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʨ. ɹʦʩʘ 

ɸʥʘʣʠʪ-ʤʘʨʢʝʨ 

ʌʘʢʪʠʯʝʩʢʦ

ʝ ʟʥʘʯʝʥʠʝ ʚ 

ʧʨʦʙʝ, ʉi,  

ʎʝʣʝʚ

ʦʡ 

ʧʦʢʘʟʘ

ʪʝʣʴ, 

ʎʇi 

ʈʘʩʯʸʪʥʘʷ  

ʬʦʨʤʫʣʘ ʇɸʅi  
ʇɸʅi 

ʇɸʅʙ

= 

ễʇɸʅ

i 

ʂʣʘʩʩ  

ʢʘʯʝʩʪʚʘ ʚʦʜʳ 

ʨʅ, ʝʜ.pH 7,5 6,5-8,5 ((0,15é0,12)Ci-1) 0 

19,95 

III  

ʫʤʝʨʝʥʥʦ  

ʟʘʛʨʷʟʥʝʥʥʘʷ, 

  

ʢʨʠʟʠʩʥʦʩʪʴ 

ʵʢʦʩʠʩʪʝʤʳ: 

ʧʦʨʦʛʦʚʦʝ  

ʫʷʟʚʠʤʦʝ  

ʩʦʩʪʦʷʥʠʝ 

ɺʟʚʝʰ. ʚʝʱʝʩʪʚʘ, 

ʤʛ/ʫʩʣ.ʜʤ3 
27 10 (0,1Ci-1) 1,7 

ʉʫʭʦʡ ʦʩʪʘʪʦʢ, 

ʤʛ/ʫʩʣ.ʜʤ3 
223 1000 (0,001Ci-1) 0 

ɹʇʂ5, ʤʛʆ2/ʫʩʣ.ʜʤ3 3,9 2 (0,5Ci-1) 0,95 

ʍʇʂ, ʤʛʆ2/ʫʩʣ.ʜʤ3
 8,5 15 (0,07Ci-1) 0 

ɸʟʦʪ ʥʠʪʨʘʪʦʚ, 

ʤʛ/ʫʩʣ.ʜʤ3 
1,66*0,226 9,0 (0,11Ci-1) 0 

ɸʟʦʪ ʥʠʪʨʠʪʦʚ, 

ʤʛ/ʫʩʣ.ʜʤ3 
0,02*0,304 0,02 (50Ci-1) 0 

ɸʟʦʪ ʘʤʤʦʥʠʷ, 

ʤʛ/ʫʩʣ.ʜʤ3 
<0,05*0,777 0,4 (2,5Ci-1) 0 

ʌʦʩʬʦʨ ʬʦʩʬʘʪʦʚ, 

ʤʛ/ʫʩʣ.ʜʤ3 
<0,05*0,326 0,2 (5Ci-1) 0 

ɾʝʣʝʟʦ ʦʙʱʝʝ, 

ʤʛ/ʫʩʣ.ʜʤ3 
1,25 0,1 (10Ci-1) 11,5 

ʄʘʨʛʘʥʝʮ ʦʙʱʠʡ, 

ʤʛ/ʫʩʣ.ʜʤ3 
0,0032 0,01 (100Ci-1) 0 

ʌʝʥʦʣʳ, ʤʛ/ʫʩʣ.ʜʤ3 0,0050 0,001 (1000Ci-1) 4 

ʄʝʜʴ, ʤʛ/ʫʩʣ.ʜʤ3 0,0028 0,001 (1000Ci-1) 1,8 

 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʥʠʞʝʥʠʶ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʨʝʢʫ ɹʦʩʘ. ɺ ʯʠʩʣʝ ʪʘʢʠʭ ʤʝʨ ï 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʝʪʝʡ ʢʘʥʘʣʠʟʘʮʠʠ ʠ ʂʅʉ, ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʦʩʙʦʨʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ, ʧʦʚʳʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʥʘʩʝʣʝʥʠʷ ʨʝʛʠʦʥʘ ʟʘ ʩʯʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʠʭ ʢʘʤʧʘʥʠʡ, ʚʦʚʣʝʯʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʚ ʤʦʥʠʪʦʨʠʥʛ ʠ ʦʭʨʘʥʫ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ. 
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ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʪʝʧʣʦʫʣʦʚʠʪʝʣʷ. ʇʨʦʚʝʜʝʥʥʳʝ ʣʘʙʦʨʘʪʦʨʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ ʧʨʦʛʨʝʪʦʡ 

ʥʘʩʳʧʠ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ ʩʢʦʨʦʩʪʠ ʝʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʩʪʳʚʘʥʠʷ. ʇʨʠʯʝʤ ʩʢʦʨʦʩʪʠ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʩʪʳʚʘʥʠʷ ʠ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ ʧʨʦʛʨʝʪʦʡ ʫʛʣʝʧʦʨʦʜʥʦʡ ʥʘʩʳʧʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʩʨʝʜʥʝʡ ʝʝ ʪʝʤʧʝʨʘʪʫʨʳ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʦʮʝʩʩ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʩʪʳʚʘʥʠʷ ʠʣʠ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ ʥʘʩʳʧʠ ʥʘʯʠʥʘʝʪʩʷ ʥʝ ʚ ʤʦʤʝʥʪ 

ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʦʪʢʣʶʯʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ ʠ ʧʦʜʘʯʠ ʭʦʣʦʜʥʦʡ ʚʦʜʳ ʚ 

ʪʝʧʣʦʫʣʦʚʠʪʝʣʴ, ʘ ʚ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪʚʦʜʘ ʪʝʧʣʘ ʦʪ ʧʨʦʛʨʝʪʦʡ ʥʘʩʳʧʠ ʙʫʜʝʪ 

ʚʳʰʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʩʪʘʪʦʯʥʦʛʦ ʧʨʦʛʨʝʚʘʥʠʷ ʥʘʩʳʧʠ ʦʪʢʣʶʯʝʥʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ 

ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʛʣʝʧʦʨʦʜʥʘʷ ʥʘʩʳʧʴ, ʠʩʪʦʯʥʠʢʠ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ, ʧʨʦʛʨʝʚʘʥʠʝ, 

ʪʝʧʣʦʫʣʦʚʠʪʝʣʴ, ʦʪʚʝʜʝʥʠʝ ʪʝʧʣʘ  

 

ɺ ɼʦʥʙʘʩʩʝ ʩʬʦʨʤʠʨʦʚʘʥʳ ʩʦʪʥʠ ʫʛʣʝʧʦʨʦʜʥʳʭ ʦʪʚʘʣʦʚ, ʪʨʝʪʴ ʠʟ ʢʦʪʦʨʳʭ ʩʢʣʦʥʥʳ ʢ 

ʩʘʤʦʥʘʛʨʝʚʘʥʠʶ ʠ ʧʦʩʣʝʜʫʶʱʝʤʫ ʩʘʤʦʚʦʟʛʦʨʘʥʠʶ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʛʦʨʝʥʠʷ ʪʘʢʠʭ ʦʪʚʘʣʦʚ 

ʧʨʦʠʩʭʦʜʠʪ ʪʝʧʣʦʭʠʤʠʯʝʩʢʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʛʦʨʷʱʠʡ ʦʪʚʘʣ 

ʩʧʦʩʦʙʝʥ ʝʞʝʛʦʜʥʦ ʚʳʜʝʣʷʪʴ ʚ ʘʪʤʦʩʬʝʨʫ ʜʝʩʷʪʢʠ ʪʦʥʥ ʨʘʟʣʠʯʥʳʭ ʛʘʟʦʦʙʨʘʟʥʳʭ ʚʝʱʝʩʪʚ. ɺ 

ʩʦʩʪʘʚʝ ʛʘʟʦʚʳʭ ʚʳʜʝʣʝʥʠʡ ʦʪʚʘʣʘ ʤʦʛʫʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʩʦʝʜʠʥʝʥʠʷ ʢʘʜʤʠʷ, ʬʦʩʬʦʨʘ, 

ʤʳʰʴʷʢʘ ʠ ʜʨʫʛʠʭ ʪʦʢʩʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ [1]. 

ʉ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʫʛʣʝʧʦʨʦʜʥʳʭ ʦʪʚʘʣʦʚ ʥʘ ʵʢʦʣʦʛʠʶ 

ʨʝʛʠʦʥʘ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ ʫʛʣʝʜʦʙʳʯʠ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ 

ʪʝʭʥʦʣʦʛʠʶ ʠʟʚʣʝʯʝʥʠʷ ʦʪʚʘʣʴʥʦʛʦ ʪʝʧʣʘ. ɼʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʠʟʛʦʪʦʚʣʝʥʘ ʣʘʙʦʨʘʪʦʨʥʘʷ ʫʩʪʘʥʦʚʢʘ [2] ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʠʥʘʤʠʢʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ 

ʤʦʜʝʣʴʥʦʡ ʫʛʣʝʧʦʨʦʜʥʦʡ ʥʘʩʳʧʠ ʚ ʫʩʣʦʚʠʷʭ ʝʝ ʧʨʦʛʨʝʚʘ ʚʥʫʪʨʝʥʥʠʤ ʠ ʚʥʝʰʥʠʤ ʠʩʪʦʯʥʠʢʘʤʠ 

ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʦʭʣʘʞʜʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʪʝʧʣʦʫʣʦʚʠʪʝʣʷ ʩ ʮʠʨʢʫʣʠʨʫʶʱʠʤ 

ʪʝʧʣʦʥʦʩʠʪʝʣʝʤ (ʭʦʣʦʜʥʦʡ ʚʦʜʦʡ). ʋʧʨʦʱʝʥʥʘʷ ʩʭʝʤʘ ʜʘʥʥʦʡ ʫʩʪʘʥʦʚʢʠ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 1.  

ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʘʩʳʧʠ 1 ʫʛʣʝʧʦʨʦʜʥʳʡ ʤʘʪʝʨʠʘʣ ʢʨʫʧʥʦʡ ʬʨʘʢʮʠʠ (>25 ʤʤ) 

ʨʘʟʤʝʱʘʝʪʩʷ ʚ ʝʝ ʥʠʞʥʝʡ ʯʘʩʪʠ, ʘ ʤʘʪʝʨʠʘʣ ʩʨʝʜʥʝʡ (6õ25 ʤʤ) ʠ ʤʝʣʢʦʡ (<6 ʤʤ) ʬʨʘʢʮʠʡ ï ʚ 

ʝʝ ʩʨʝʜʠʥʥʦʡ ʠ ʚʝʨʭʥʝʡ ʯʘʩʪʷʭ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʢʘʯʝʩʪʚʝ ʫʛʣʝʧʦʨʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʫʛʣʠʩʪʳʡ ʘʨʛʠʣʣʠʪ, ʦʪʦʙʨʘʥʥʳʡ ʠʟ ʩʢʣʘʜʠʨʦʚʘʥʥʳʭ ʫʛʣʝʦʪʭʦʜʦʚ ɼʦʥʙʘʩʩʘ. 

ɼʠʘʤʝʪʨ ʦʩʥʦʚʘʥʠʷ ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʥʘʩʳʧʠ 1 ʩʦʩʪʘʚʣʷʣ 500 ʤʤ, ʘ ʝʝ ʚʳʩʦʪʘ ï 235 ʤʤ [2].  

 

 
ʈʠʩ. 1 ï ʋʧʨʦʱʝʥʥʘʷ ʩʭʝʤʘ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʠʥʘʤʠʢʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʧʦʣʷ ʫʛʣʝʧʦʨʦʜʥʦʡ ʥʘʩʳʧʠ ʚ ʫʩʣʦʚʠʷʭ ʝʝ ʧʨʦʛʨʝʚʘʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʦʭʣʘʞʜʝʥʠʷ 
ʋʩʪʘʥʦʚʢʘ ʩʦʩʪʦʠʪ ʠʟ ʢʦʥʫʩʦʦʙʨʘʟʥʦʡ ʥʘʩʳʧʠ 1, ʚʳʧʦʣʥʝʥʥʦʡ ʠʟ ʫʛʣʝʧʦʨʦʜʥʦʛʦ ʦʪʚʘʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʧʦʜʜʦʥʘ 2, ʩʧʠʨʘʣʠ ʥʘʛʨʝʚʘ (ʚʥʫʪʨʝʥʥʝʛʦ ʠʩʪʦʯʥʠʢʘ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ) 3, ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ ʩʧʠʨʘʣʠ 4, 

ʥʘʙʦʨʘ ʜʘʪʯʠʢʦʚ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʩʳʧʠ 5, ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ 6, ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ 7, ʠʥʬʨʘʢʨʘʩʥʦʡ 

ʣʘʤʧʳ (ʚʥʝʰʥʝʛʦ ʠʩʪʦʯʥʠʢʘ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ) 8, ʜʘʪʯʠʢʘ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ 9, ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ (220 ɺ) 10, W-

ʦʙʨʘʟʥʦʛʦ ʦʭʣʘʞʜʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ (ʪʝʧʣʦʫʣʦʚʠʪʝʣʷ) 11 (ʜʣʠʥʦʡ ï 830 ʤʤ), ʨʝʛʫʣʷʪʦʨʘ ʩʢʦʨʦʩʪʠ ʧʦʜʘʯʠ 

ʚʦʜʳ 12, ʜʘʪʯʠʢʦʚ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ 13, ʝʤʢʦʩʪʝʡ ʜʣʷ ʭʦʣʦʜʥʦʡ 14 ʠ ʥʘʛʨʝʪʦʡ 15 ʚʦʜʳ, ʪʝʨʤʦʤʝʪʨʘ 16.  
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ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʘʩʳʧʠ 1 ʫʛʣʝʧʦʨʦʜʥʳʡ ʤʘʪʝʨʠʘʣ ʢʨʫʧʥʦʡ ʬʨʘʢʮʠʠ (>25 ʤʤ) 

ʨʘʟʤʝʱʘʝʪʩʷ ʚ ʝʝ ʥʠʞʥʝʡ ʯʘʩʪʠ, ʘ ʤʘʪʝʨʠʘʣ ʩʨʝʜʥʝʡ (6õ25 ʤʤ) ʠ ʤʝʣʢʦʡ (<6 ʤʤ) ʬʨʘʢʮʠʡ ï ʚ 

ʝʝ ʩʨʝʜʠʥʥʦʡ ʠ ʚʝʨʭʥʝʡ ʯʘʩʪʷʭ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʢʘʯʝʩʪʚʝ ʫʛʣʝʧʦʨʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʫʛʣʠʩʪʳʡ ʘʨʛʠʣʣʠʪ, ʦʪʦʙʨʘʥʥʳʡ ʠʟ ʩʢʣʘʜʠʨʦʚʘʥʥʳʭ ʫʛʣʝʦʪʭʦʜʦʚ ɼʦʥʙʘʩʩʘ. 

ɼʠʘʤʝʪʨ ʦʩʥʦʚʘʥʠʷ ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʥʘʩʳʧʠ 1 ʩʦʩʪʘʚʣʷʣ 500 ʤʤ, ʘ ʝʝ ʚʳʩʦʪʘ ï 235 ʤʤ [2].  

 

ʉʧʠʨʘʣʴ 3 (ʠʤʠʪʘʪʦʨ ʦʯʘʛʘ ʩʘʤʦʥʘʛʨʝʚʘʥʠʷ), ʤʦʱʥʦʩʪʴ ʢʦʪʦʨʦʡ ʨʝʛʫʣʠʨʫʝʪʩʷ ʦʪ 75 ʜʦ 

150 ɺʪ, ʨʘʟʤʝʱʝʥʘ ʧʦ ʦʩʠ ʩʠʤʤʝʪʨʠʠ ʢʦʥʫʩʘ ʥʘʩʳʧʠ 1, ʘ ʠʥʬʨʘʢʨʘʩʥʘʷ ʣʘʤʧʘ 8 (ʠʤʠʪʘʪʦʨ 

ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ) ʫʩʪʘʥʦʚʣʝʥʘ ʩ ʶʞʥʦʡ ʩʪʦʨʦʥʳ ʥʘʩʳʧʠ 1. ʄʦʱʥʦʩʪʴ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ 

ʦʪ ʣʘʤʧʳ 8, ʧʘʜʘʶʱʝʛʦ ʥʘ ʶʞʥʳʡ ʦʪʢʦʩ ʥʘʩʳʧʠ 1, ʩʦʩʪʘʚʣʷʝʪ 1400 ɺʪ/ʤ2.  

ɼʣʷ ʦʮʝʥʢʠ ʜʠʥʘʤʠʢʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ ʤʦʜʝʣʴʥʦʡ ʫʛʣʝʧʦʨʦʜʥʦʡ ʥʘʩʳʧʠ ʘʚʪʦʨʘʤʠ 

ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʦʭʣʘʞʜʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ 11 ʥʘ ʠʟʤʝʥʝʥʠʝ ʪʝʧʣʦʚʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʧʨʦʛʨʝʪʦʡ ʥʘʩʳʧʠ 1. ʃʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʜʚʘ ʵʪʘʧʘ. ʅʘ 

ʧʝʨʚʦʤ ʵʪʘʧʝ ʚʳʧʦʣʥʷʣʦʩʴ ʩʦʯʝʪʘʥʥʦʝ ʧʨʦʛʨʝʚʘʥʠʝ ʥʘʩʳʧʠ 1 ʩʧʠʨʘʣʴʶ 3 ʠ ʣʘʤʧʦʡ 8 ʚ ʪʝʯʝʥʠʝ 

90 ʤʠʥʫʪ. ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʧʦʩʣʝ ʦʪʢʣʶʯʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ ʚ ʪʝʧʣʦʫʣʦʚʠʪʝʣʴ 

11 ʧʦʜʘʚʘʣʘʩʴ ʭʦʣʦʜʥʘʷ ʚʦʜʘ ʩʦ ʩʢʦʨʦʩʪʴʶ 0,1 ʣ/ʤʠʥ ʪʘʢʞʝ ʚ ʪʝʯʝʥʠʝ 90 ʤʠʥʫʪ. ʉʨʝʜʥʷʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʧʦʤʝʱʝʥʠʠ, ʛʜʝ ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʦʩʪʘʚʣʷʣʘ 21.5Áʉ. ʉʨʝʜʥʷʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ, ʧʦʜʘʚʘʝʤʦʡ ʚ ʦʭʣʘʞʜʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ 11, ʩʦʩʪʘʚʣʷʣʘ 12Áʉ.  

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʧʨʦʛʨʝʚʘʥʠʝ ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʦʭʣʘʞʜʝʥʠʝ ʥʘʩʳʧʠ 1 ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ 

ʯʝʪʳʨʴʤʷ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. ʇʝʨʚʳʡ ʩʧʦʩʦʙ ʦʪʣʠʯʘʣʩʷ ʪʝʤ, ʯʪʦ ʧʦʩʣʝ ʧʨʦʛʨʝʚʘʥʠʷ 

ʩʧʠʨʘʣʴʶ 3 ʤʦʱʥʦʩʪʴʶ 75 ɺʪ ʠ ʣʘʤʧʦʡ 8 ʥʘʩʳʧʠ 1 ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʝʩʪʝʩʪʚʝʥʥʦʝ ʝʝ ʦʩʪʳʚʘʥʠʝ 

(ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʧʣʦʫʣʦʚʠʪʝʣʷ 11). ɺʪʦʨʦʡ ʩʧʦʩʦʙ ʟʘʢʣʶʯʘʣʩʷ ʚ ʧʨʦʛʨʝʚʘʥʠʠ ʩʧʠʨʘʣʴʶ 3 

ʤʦʱʥʦʩʪʴʶ 75 ɺʪ ʠ ʣʘʤʧʦʡ 8 ʥʘʩʳʧʠ 1  ʠ ʧʦʩʣʝʜʫʶʱʝʤ ʧʨʠʥʫʜʠʪʝʣʴʥʦʤ ʦʭʣʘʞʜʝʥʠʠ ʝʝ 

ʧʦʩʨʝʜʩʪʚʦʤ ʪʝʧʣʦʫʣʦʚʠʪʝʣʷ 11, ʚ ʢʦʪʦʨʦʤ ʮʠʨʢʫʣʠʨʦʚʘʣʘ ʭʦʣʦʜʥʘʷ ʚʦʜʘ ʩ ʟʘʜʘʥʥʦʡ 

ʩʢʦʨʦʩʪʴʶ. ʊʨʝʪʠʡ ʩʧʦʩʦʙ ʚʢʣʶʯʘʣ ʚ ʩʝʙʷ ʧʨʦʛʨʝʚʘʥʠʝ ʩʧʠʨʘʣʴʶ 3 ʤʦʱʥʦʩʪʴʶ 150 ɺʪ ʠ 

ʣʘʤʧʦʡ 8 ʥʘʩʳʧʠ 1, ʘ ʪʘʢʞʝ ʧʦʩʣʝʜʫʶʱʝʝ ʝʝ ʝʩʪʝʩʪʚʝʥʥʦʝ ʦʩʪʳʚʘʥʠʝ. ɺ ʭʦʜʝ ʨʝʘʣʠʟʘʮʠʠ 

ʯʝʪʚʝʨʪʦʛʦ ʩʧʦʩʦʙʘ ʚʳʧʦʣʥʷʣʦʩʴ ʧʨʦʛʨʝʚʘʥʠʝ ʩʧʠʨʘʣʴʶ 3 ʤʦʱʥʦʩʪʴʶ 150 ɺʪ ʣʘʤʧʦʡ 8 ʥʘʩʳʧʠ 

1, ʘ ʪʘʢʞʝ ʝʝ ʧʦʩʣʝʜʫʶʱʝʝ ʧʨʠʥʫʜʠʪʝʣʴʥʦʝ ʦʭʣʘʞʜʝʥʠʝ ʧʦʩʨʝʜʩʪʚʦʤ ʪʝʧʣʦʫʣʦʚʠʪʝʣʷ 11 ʩ 

ʭʦʣʦʜʥʦʡ ʚʦʜʦʡ, ʮʠʨʢʫʣʠʨʫʶʱʝʡ  ʩ ʟʘʜʘʥʥʦʡ ʩʢʦʨʦʩʪʴʶ.  

 

 
ʈʠʩ. 2 ï ʀʟʤʝʥʝʥʠʷ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʫʛʣʝʧʦʨʦʜʥʦʡ ʥʘʩʳʧʠ ʚ ʫʩʣʦʚʠʷʭ ʩʦʯʝʪʘʥʥʦʛʦ ʝʝ 

ʧʨʦʛʨʝʚʘʥʠʷ ʚʥʫʪʨʝʥʥʠʤ ʠ ʚʥʝʰʥʠʤ ʠʩʪʦʯʥʠʢʘʤʠ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʦʩʪʳʚʘʥʠʷ ʠʣʠ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʪʝʧʣʦʫʣʦʚʠʪʝʣʷ ʟʘ ʟʘʜʘʥʥʳʡ ʧʝʨʠʦʜ 

ʠʟʤʝʨʝʥʠʡ: 1, 2, 3, 4 ï ʧʝʨʚʳʡ, ʚʪʦʨʦʡ, ʪʨʝʪʠʡ ʠ ʯʝʪʚʝʨʪʳʡ ʩʧʦʩʦʙʳ ʧʨʦʛʨʝʚʘʥʠʷ ʠ ʦʭʣʘʞʜʝʥʠʷ 

ʫʛʣʝʧʦʨʦʜʥʦʡ ʥʘʩʳʧʠ 
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ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʨʘʬʠʢʠ ʠʟʤʝʥʝʥʠʷ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʫʛʣʝʧʦʨʦʜʥʦʡ 

ʥʘʩʳʧʠ T, Áʉ ʚ ʫʩʣʦʚʠʷʭ ʩʦʯʝʪʘʥʥʦʛʦ ʝʝ ʧʨʦʛʨʝʚʘʥʠʷ ʚʥʫʪʨʝʥʥʠʤ ʠ ʚʥʝʰʥʠʤ ʠʩʪʦʯʥʠʢʘʤʠ 

ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʩʪʳʚʘʥʠʷ ʠʣʠ ʦʭʣʘʞʜʝʥʠʷ ʩ ʧʦʤʦʱʴʶ 

ʪʝʧʣʦʫʣʦʚʠʪʝʣʷ ʟʘ ʟʘʜʘʥʥʳʡ ʧʝʨʠʦʜ ʠʟʤʝʨʝʥʠʡ t, ʤʠʥ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʩʦʯʝʪʘʥʥʦʤ ʧʨʦʛʨʝʚʘʥʠʠ ʩʧʠʨʘʣʴʶ ʤʦʱʥʦʩʪʴʶ 75 ɺʪ ʠ 

ʠʥʬʨʘʢʨʘʩʥʦʡ ʣʘʤʧʦʡ ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʫʛʣʝʧʦʨʦʜʥʦʡ ʥʘʩʳʧʠ ʫʚʝʣʠʯʠʣʘʩʴ ʟʘ ʟʘʜʘʥʥʳʡ 

ʧʝʨʠʦʜ ʩ 21-22Áʉ ʜʦ 28-30ÁC. ʇʨʠ ʩʦʯʝʪʘʥʥʦʤ ʧʨʦʛʨʝʚʘʥʠʠ ʩʧʠʨʘʣʴʶ ʤʦʱʥʦʩʪʴʶ 150 ɺʪ ʠ 

ʠʥʬʨʘʢʨʘʩʥʦʡ ʣʘʤʧʦʡ ʟʘʬʠʢʩʠʨʦʚʘʥ ʨʦʩʪ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʫʛʣʝʧʦʨʦʜʥʦʡ ʥʘʩʳʧʠ ʩ 21-

22Áʉ ʜʦ 33ÁC ʟʘ ʟʘʜʘʥʥʳʡ ʧʝʨʠʦʜ. ʇʦʩʣʝ ʦʪʢʣʶʯʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ ʚ ʪʝʯʝʥʠʝ 

10-20 ʤʠʥʫʪ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ ʧʨʦʛʨʝʚʘʥʠʷ) ʟʘʬʠʢʩʠʨʦʚʘʥ ʧʨʦʮʝʩʩ ʜʘʣʴʥʝʡʰʝʛʦ 

ʧʨʦʛʨʝʚʘʥʠʷ ʫʛʣʝʧʦʨʦʜʥʦʡ ʥʘʩʳʧʠ.  

ʂʨʦʤʝ ʪʦʛʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʧʣʦʫʣʦʚʠʪʝʣʷ ʩ ʮʠʨʢʫʣʠʨʫʶʱʠʤ 

ʪʝʧʣʦʥʦʩʠʪʝʣʝʤ (ʭʦʣʦʜʥʦʡ ʚʦʜʦʡ, ʟʘʜʘʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ) ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʩʨʝʜʥʶʶ 

ʪʝʤʧʝʨʘʪʫʨʫ ʤʦʜʝʣʴʥʦʡ ʫʛʣʝʧʦʨʦʜʥʦʡ ʥʘʩʳʧʠ ʚ ʩʨʝʜʥʝʤ ʥʘ 2-3Áʉ ʟʘ ʟʘʜʘʥʥʳʡ ʧʝʨʠʦʜ 

ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʪʝʧʣʦʥʦʩʠʪʝʣʷ. 

ʆʪʤʝʪʠʤ, ʩʢʦʨʦʩʪʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʩʪʳʚʘʥʠʷ ʠ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ ʧʨʦʛʨʝʪʦʡ 

ʫʛʣʝʧʦʨʦʜʥʦʡ ʥʘʩʳʧʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʩʨʝʜʥʝʡ ʝʝ ʪʝʤʧʝʨʘʪʫʨʳ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʢʦʨʦʩʪʴ 

ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ ʧʨʦʛʨʝʪʦʡ ʥʘʩʳʧʠ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ ʩʢʦʨʦʩʪʠ ʝʝ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʩʪʳʚʘʥʠʷ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʦʮʝʩʩ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʩʪʳʚʘʥʠʷ ʠʣʠ 

ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ ʥʘʩʳʧʠ ʥʘʯʠʥʘʝʪʩʷ ʥʝ ʚ ʤʦʤʝʥʪ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʦʪʢʣʶʯʝʥʠʷ 

ʠʩʪʦʯʥʠʢʦʚ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ ʠ ʧʦʜʘʯʠ ʭʦʣʦʜʥʦʡ ʚʦʜʳ ʚ ʪʝʧʣʦʫʣʦʚʠʪʝʣʴ, ʘ ʚ ʤʦʤʝʥʪ, ʢʦʛʜʘ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪʚʦʜʘ ʪʝʧʣʘ ʦʪ ʧʨʦʛʨʝʪʦʡ ʥʘʩʳʧʠ ʙʫʜʝʪ ʚʳʰʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʩʪʘʪʦʯʥʦʛʦ 

ʧʨʦʛʨʝʚʘʥʠʷ ʥʘʩʳʧʠ ʦʪʢʣʶʯʝʥʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ. 

ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʫʜʫʪ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʛʝʦʤʝʪʨʠʠ 

(ʢʦʥʬʠʛʫʨʘʮʠʠ ʠ ʜʣʠʥʳ ʧʨʦʬʠʣʷ) ʪʝʧʣʦʫʣʦʚʠʪʝʣʷ ʠ ʩʢʦʨʦʩʪʠ ʧʦʜʘʯʠ ʭʦʣʦʜʥʦʡ ʚʦʜʳ ʚ ʪʘʢʦʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ ʥʘ ʜʠʥʘʤʠʢʫ ʠʟʤʝʥʝʥʠʷ ʪʝʧʣʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʫʛʣʝʧʦʨʦʜʥʦʡ 

ʥʘʩʳʧʠ.  ʈʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʭʦʜʝ ʧʦʜʛʦʪʦʚʢʠ 

ʦʙʦʩʥʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʪʝʭʥʦʣʦʛʠʠ ʠʟʚʣʝʯʝʥʠʷ ʪʝʧʣʘ ʩʘʤʦʥʘʛʨʝʚʘʶʱʠʭʩʷ ʫʛʣʝʧʦʨʦʜʥʳʭ 

ʦʪʚʘʣʦʚ ɼʦʥʙʘʩʩʘ. 
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STUDY OF THE DYNAMICS OF THE TEMPERATURE FIELD OF THE COAL -ROCK 

EMBANKMENT IN CONDIT IONS OF ITS HEATING AND SUBSEQUENT COOLING  
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 Abstract. To reduce the negative impact of coal-rock dumps on the environment and the 

rational use of stored coal mining waste, it is necessary to develop a technology for the extraction of 

heat of dumps. To justify the parameters of this technology, a laboratory installation has been created 

to study the dynamics of the temperature field of a model coal-rock embankment under conditions of 
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its heating by internal and external sources of heat release and subsequent natural cooling or forced 

cooling by means of a heat trap. Laboratory studies have clearly shown that the rate of forced cooling 

of the heated embankment is significantly higher than the rate of its natural cooling. Moreover, the 

rates of natural cooling and forced cooling of the warmed coal-rock embankment practically do not 

depend on its average temperature. At the same time, it was established that the process of natural 

cooling or forced cooling of the embankment begins not at the time of simultaneous shutdown of heat 

generation sources and cold-water supply to the heat trap, but at the time when the intensity of heat 

removal from the warmed embankment will be higher than the intensity of residual heating of the 

embankment by disconnected heat generation sources.  

Key words: coal embankment, heat sources, heating, heat trap, heat removal 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʷʜ ʩʝʨʴʸʟʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ɼʦʥʙʘʩʩʘ, 

ʚʳʟʚʘʥʥʳʭ ʟʥʘʯʠʪʝʣʴʥʦʡ ʪʝʭʥʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʦʡ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ 

ʚʩʣʝʜʩʪʚʠʝ ʤʥʦʛʦʣʝʪʥʝʡ ʜʦʙʳʯʠ ʫʛʣʷ. ʕʪʠ ʧʨʦʙʣʝʤʳ ʚʦʟʥʠʢʣʠ ʚʦ ʚʩʝʭ ʩʨʝʜʘʭ: ʥʘ ʟʝʤʣʝ ʠ ʚ 

ʛʦʨʥʦʤ ʤʘʩʩʠʚʝ, ʚ ʛʠʜʨʦʛʝʦʣʦʛʠʠ ʠ ʛʠʜʨʦʣʦʛʠʠ ʚʩʝʭ ʚʦʜʥʳʭ ʙʘʩʩʝʡʥʦʚ ʨʝʛʠʦʥʘ, ʚ ʚʦʟʜʫʰʥʦʡ 

ʩʨʝʜʝ ʚ ʨʘʡʦʥʘʭ ʫʛʣʝʜʦʙʳʯʠ. ʇʨʝʜʣʦʞʝʥ ʢʦʤʧʣʝʢʩʥʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʠ ʧʨʠʚʝʜʝʥ 

ʧʝʨʝʯʝʥʴ ʢʨʫʧʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʟʘʜʘʯ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʠʭ ʨʝʰʝʥʠʷ. 

ʂʣʯʁʝʚʳʝ ʩʣʦʚʘ: ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ, ʦʯʠʩʪʥʳʝ ʨʘʙʦʪʳ, ʧʦʜʨʘʙʦʪʢʘ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʟʘʱʠʪʘ ʟʜʘʥʠʡ ʠ ʩʦoʨʫʞʝʥʠʡ, ʟʘʪoʧʣʝʥʠʝ ʟʘʢʨʳʚʘʶʱʠʭʩʷ ʰʘʭʪ, 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ, ʧʳʣʝʛʘʟʦʚʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʘʪʤʦʩʬʝʨʳ. 

 

ɺʚʝʜʝʥʠʝ. ɼʦʥʙʘʩʩ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʝʛʦ ʫʛʣʝʜʦʙʳʚʘʶʱʠʝ ʨʘʡʦʥʳ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʧʣʦʪʥʦʡ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʦʡ, ʚʳʩʦʢʦʡ ʥʘʩʳʱʝʥʥʦʩʪʴʶ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʠ 

ʦʙʲʝʢʪʘʤʠ ʩʦʮʠʘʣʴʥʦʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʕʪʠ ʞʝ ʨʘʡʦʥʳ ʠʤʝʶʪ 

ʥʘʠʙʦʣʴʰʫʶ ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʯʪʦ ʩʘʤʦ ʧʦ ʩʝʙʝ ʥʝʩʸʪ ʠʟʚʝʩʪʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʨʠʩʢʠ ʠʟ-

ʟʘ ʙʦʣʴʰʦʡ ʪʝʭʥʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʜʘʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ. 

ɿʘ ʚʝʩʴ ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ ɼʦʥʙʘʩʩʘ ʠʟ ʥʝʜʨ ʙʳʣʦ ʠʟʚʣʝʯʝʥʦ ʦʢʦʣʦ 11,5 ʤʣʨʜ. ʪʦʥʥ ʫʛʣʷ, 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʟʝʤʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʙʳʣʘ ʧʦʜʨʘʙʦʪʘʥʘ ʥʘ ʧʣʦʱʘʜʠ ʩʚʳʰʝ 8 ʪʳʩ. ʢʚ. ʢʤ ʩ 

ʦʩʝʜʘʥʠʝʤ ʚ ʩʨʝʜʥʝʤ ʥʘ 1,5-2,0 ʤ, ʘ ʤʝʩʪʘʤʠ ï ʜʦ 9,5-10.0 ʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʜʨʘʙʦʪʢʠ ʙʳʣ 

ʥʘʥʝʩʝʥ ʫʱʝʨʙ ʪʝʭʥʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ ʟʜʘʥʠʡ ʠ ʩʦoʨʫʞʝʥʠʡ ʥʘ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ.  

ɼʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʜʦʙʳʯʠ ʫʛʣʷ ʧʨʠʚʸʣ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʚʩʝʛʦ ɼʦʥʙʘʩʩʘ: ʥʘ ʟʝʤʣʝ ʠ ʚ ʛʦʨʥʦʤ ʤʘʩʩʠʚʝ, ʚ ʛʠʜʨʦʛʝʦʣʦʛʠʠ ʠ ʛʠʜʨʦʣʦʛʠʠ ʚʩʝʭ 

ʚʦʜʥʳʭ ʙʘʩʩʝʡʥʦʚ ʨʝʛʠʦʥʘ, ʚ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʝ ʚ ʨʘʡʦʥʘʭ ʫʛʣʝʜʦʙʳʯʠ. ɺʦ-ʧʝʨʚʳʭ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʚʳʝʤʢʠ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ ʫʚʝʣʠʯʠʣʘʩʴ ʪʨʝʱʠʥʦʚʘʪʦʩʪʴ ʠ ʫʤʝʥʴʰʠʣʘʩʴ ʧʨʦʯʥʦʩʪʴ ʛʦʨʥʳʭ 

ʧʦʨʦʜ; ʚ ʤʘʩʩʠʚʝ ʦʩʪʘʣʠʩʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʫʩʪʦʪʳ ʦʪ ʦʯʠʩʪʥʳʭ, ʢʘʧʠʪʘʣʴʥʳʭ ʠ 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʚʳʨʘʙʦʪʦʢ, ʧʨʦʠʟʦʰʣʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʩʝʜʘʥʠʷ ʠ ʜʝʬʦʨʤʘʮʠʠ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʜʨʘʙʦʪʢʠ ʟʜʘʥʠʷ ʠ ʩʦoʨʫʞʝʥʠʷ ʧʦʜʚʝʨʛʣʠʩʴ ʥʝʛʘʪʠʚʥʳʤ 

ʚʦʟʜʝʡʩʪʚʠʷʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʥʦʛʦʢʨʘʪʥʳʤ ʧʦʜʨʘʙʦʪʢʘʤ, ʯʪʦ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʨʝʟʢʦ 

ʫʭʫʜʰʠʣʦ ʠʭ ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʚʧʣʦʪʴ ʜʦ ʠʭ ʧʦʣʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ.  

ɽʱʸ ʦʜʥʦʡ ʧʨʦʙʣʝʤʦʡ ʩʪʘʣʘ ʦʧʘʩʥʦʩʪʴ ʧʨʦʚʘʣʦʚ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʜ ʩʪʘʨʳʤʠ 

ʚʳʨʘʙʦʪʢʘʤʠ ʙʣʠʟʢʠʤʠ ʢ ʧʦʚʝʨʭʥʦʩʪʠ (ʟʘʩʳʧʘʥʥʳʝ ʚʝʨʪʠʢʘʣʴʥʳʝ ʠ ʥʘʢʣʦʥʥʳʝ ʩʪʚʦʣʳ, 

ʰʫʨʬʳ ʠ ʜʨ.). ʂ 1940 ʛʦʜʫ ʚ ɼʦʥʙʘʩʩʝ ʨʘʙʦʪʘʣʦ ʩʚʳʰʝ 200 ʤʝʣʢʠʭ ʥʘʢʣʦʥʥʳʭ ʰʘʭʪ. ɺ 
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ʧʦʩʣʝʚʦʝʥʥʳʝ ʜʣʷ ʙʳʩʪʨʦʛʦ ʧʦʣʫʯʝʥʠʷ ʫʛʣʷ ʚ ʙʘʩʩʝʡʥʝ ʙʳʣʦ ʟʘʣʦʞʝʥʦ ʩʚʳʰʝ 600 ʤʝʣʢʠʭ 

ʥʘʢʣʦʥʥʳʭ ʰʘʭʪ ʩ ʛʦʨʥʳʤʠ ʨʘʙʦʪʘʤʠ ʥʘ ʤʘʣʳʭ ʛʣʫʙʠʥʘʭ. ɺʩʝ ʦʥʠ ʢ ʢʦʥʮʫ 20-ʛʦ ʚʝʢʘ 

ʦʪʨʘʙʦʪʘʣʠ ʩʚʦʠ ʟʘʧʘʩʳ, ʙʳʣʠ ʟʘʢʨʳʪʳ, ʘ ʩʪʚʦʣʳ ʠ ʰʫʨʬʳ ʙʳʣʠ ʟʘʩʳʧʘʥʳ. ʆʜʥʘʢʦ ʧʨʦʮʝʩʩʳ 

ʩʜʚʠʞʝʥʠʷ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʚʳʟʚʘʥʥʳʝ ʛʦʨʥʳʤʠ ʨʘʙʦʪʘʤʠ ʙʦʣʝʝ ʛʣʫʙʦʢʠʭ ʰʘʭʪ, 

ʧʦʩʪʨʦʝʥʥʳʭ ʧʦʟʜʥʝʝ (ʚ 1950-60-ʝ ʛʦʜʳ), ʩʦʟʜʘʣʠ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʦʟʤʦʞʥʳʭ 

ʧʨʦʚʘʣʦʚ. 

ɺʦ-ʚʪʦʨʳʭ, ʚʩʣʝʜʩʪʚʠʝ ʧʦʷʚʣʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʳʭ ʟʦʥ ʦʙʨʫʰʝʥʠʡ ʠ ʨʘʟʣʦʤʦʚ ʥʘʜ 

ʚʳʨʘʙʦʪʘʥʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʦʯʠʩʪʥʳʭ ʚʳʨʘʙʦʪʦʢ, ʧʦʛʘʰʝʥʥʳʤʠ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʤʠ 

ʚʳʨʘʙʦʪʢʘʤʠ ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʧʦʜʨʘʙʦʪʘʥʥʦʛʦ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ ʧʨʦʠʟʦʰʣʠ 

ʩʝʨʴʸʟʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ, ʚ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ. ɺʦ ʚʤʝʱʘʶʱʝʡ ʪʦʣʱʝ ʛʦʨʥʳʭ ʧʦʨʦʜ ʦʙʨʘʟʦʚʘʣʠʩʴ ʣʦʢʘʣʴʥʳʝ ʠ ʦʙʱʠʝ 

ʜʝʧʨʝʩʩʠʦʥʥʳʝ ʚʦʨʦʥʢʠ. ʉʝʡʯʘʩ ʫʞʝ ʤʘʣʦ ʢʪʦ ʟʥʘʝʪ, ʯʪʦ ʂʘʣʴʤʠʫʩ ʙʳʣ ʩʫʜʦʭʦʜʥʦʡ ʨʝʢʦʡ ʜʦ 

ʩʘʤʦʛʦ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ, ʘ ʚ ʮʝʥʪʨʝ ʛʦʨʦʜʘ ɼʦʥʝʮʢ ʥʘʭʦʜʠʣʘʩʴ ʧʨʠʩʪʘʥʴ ʜʣʷ ʦʪʧʨʘʚʢʠ ʛʨʫʟʦʚʳʭ 

ʙʘʨʞ ʚ ʄʘʨʠʫʧʦʣʴʩʢʠʡ ʧʦʨʪ. ɼʝʧʨʝʩʩʠʦʥʥʳʝ ʚʦʨʦʥʢʠ, ʦʙʨʘʟʦʚʘʥʥʳʝ ʨʘʙʦʪʦʡ ʚʦʜʦʦʪʣʠʚʦʚ 

ʤʥʦʛʠʭ ʶʟʦʚʩʢʠʭ ʰʘʭʪ (1200 ʰʘʭʪ ʢ 1917 ʛ.) ʢʘʨʜʠʥʘʣʴʥʦ ʠʟʤʝʥʠʣʠ ʛʠʜʨʦʣʦʛʠʶ ʙʘʩʩʝʡʥʘ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʠʟʤʝʥʝʥʠʷ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ ʚʦʟʥʠʢʘʝʪ ʨʝʘʣʴʥʘʷ ʫʛʨʦʟʘ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʩʦʩʝʜʥʠʤ ʨʘʙʦʪʘʶʱʠʤ ʰʘʭʪʘʤ, ʧʦʜʪʦʧʣʝʥʠʷ ʠ ʟʘʪoʧʣʝʥʠʷ ʟʘʩʪʨʦʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ, ʠʟʤʝʥʝʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʜʟʝʤʥʳʭ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʚʦʜ. 

ʈʝʩʪʨʫʢʪʫʨʠʟʘʮʠʷ ʫʛʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʧʨʠʚʝʜʰʘʷ ʫʞʝ ʚ ʵʪʦʤ ʚʝʢʝ ʢ ʟʘʢʨʳʪʠʶ 

ʤʥʦʛʠʭ ʰʘʭʪ, ʜʦʙʘʚʠʣʘ ʥʦʚʳʝ ʧʨʦʙʣʝʤʳ. ʃʠʢʚʠʜʘʮʠʷ ʜʝʧʨʝʩʩʠʦʥʥʳʭ ʚʦʨʦʥʦʢ ʚʩʣʝʜʩʪʚʠʝ 

ʧʨʝʢʨʘʱʝʥʠʷ ʨʘʙʦʪʳ ʰʘʭʪʥʳʭ ʚʦʜʦʦʪʣʠʚʦʚ ʧʨʠʚʝʣʘ ʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʟʘʪoʧʣʝʥʠʶ ʩʪʘʨʳʭ 

ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʠ ʚʳʟʚʘʥʥʦʡ ʵʪʠʤ ʧʦʚʪʦʨʥʦʡ ʘʢʪʠʚʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʩʜʚʠʞʝʥʠʷ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʯʪʦ ʚʥʦʚʴ ʥʝʛʘʪʠʚʥʦ ʧʦʜʝʡʩʪʚʦʚʘʣʦ ʥʘ ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʟʜʘʥʠʡ ʠ 

ʩʦoʨʫʞʝʥʠʡ ʠ ʧʦʪʨʝʙʦʚʘʣʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʦʚʳʭ ʚʦʜʦʦʪʣʠʚʥʳʭ ʢʦʤʧʣʝʢʩʦʚ.  

ʆʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʧʨʦʙʣʝʤʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʩʝʚʦʟʤʦʞʥʳʭ ʭʨʘʥʠʣʠʱ 

ʦʪʭʦʜʦʚ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʟʘʚʦʜʦʚ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ, ʭʠʤʠʯʝʩʢʦʛʦ ʠ ʜʨ. ʧʨʦʠʟʚʦʜʩʪʚ. ʇʦʜ 

ʚʣʠʷʥʠʝʤ ʥʝʛʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚʳʟʚʘʥʥʳʭ ʠʟʤʝʥʝʥʠʝʤ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʧʨʠ ʣʠʢʚʠʜʘʮʠʠ ʫʛʦʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʚʦʟʥʠʢʘʝʪ ʦʧʘʩʥʦʩʪʴ ʫʪʝʯʢʠ ʚʨʝʜʥʳʭ 

ʚʝʱʝʩʪʚ, ʭʠʤʠʯʝʩʢʦʛʦ ʠ ʨʘʜʠʦʣʦʛʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʛʨʫʥʪʦʚ ʠ ʚʦʜ. 

ɼʦʥʙʘʩʩ ʨʘʩʧʦʣʦʞʝʥ ʚ ʤʘʣʦʚʦʜʥʦʡ ʤʝʩʪʥʦʩʪʠ, ʠ ʧʨʦʙʣʝʤʘ ʩʥʘʙʞʝʥʠʷ ʚʦʜʦʡ ʤʦʱʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʫʱʝʩʪʚʦʚʘʣʘ ʜʘʚʥʦ. ɺ ʉʦʚʝʪʩʢʦʤ ʉʦʶʟʝ ʵʪʘ ʧʨʦʙʣʝʤʘ ʙʳʣʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʨʝʰʝʥʘ ʧʨʦʢʣʘʜʢʦʡ ʢʘʥʘʣʦʚ ʉʝʚʝʨʩʢʠʡ ɼʦʥʝʮ ï ɼʦʥʙʘʩʩ ʠ ɼʥʝʧʨ ï ɼʦʥʙʘʩʩ. ɺʦʝʥʥʳʝ 

ʜʝʡʩʪʚʠʷ, ʚʝʜʫʱʠʝʩʷ ʚ ɼʦʥʙʘʩʩʝ ʩ 2014 ʛʦʜʘ, ʘ ʦʩʦʙʝʥʥʦ ʚ ʧʦʩʣʝʜʥʠʝ ʯʝʪʳʨʝ ʛʦʜʘ, ʦʙʦʩʪʨʠʣʠ 

ʧʨʦʙʣʝʤʫ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ɼʦʥʙʘʩʩʘ ʜʦ ʧʨʝʜʝʣʘ, ʚʦʜʳ ʥʝ ʭʚʘʪʘʝʪ ʥʠ ʥʘʩʝʣʝʥʠʶ, ʥʠ 

ʧʨʦʤʳʰʣʝʥʥʳʤ ʧʨʝʜʧʨʠʷʪʠʷʤ. ʈʝʰʝʥʠʝ ʵʪʦʡ ʦʩʪʨʦʡ ʧʨʦʙʣʝʤʳ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʥʘ 

ʢʦʤʧʣʝʢʩʥʦʡ ʦʩʥʦʚʝ, ʚ ʪ. ʯ. ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʚʳʭ ʚʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʚʦʜʦʥʦʩʥʳʭ 

ʛʦʨʠʟʦʥʪʦʚ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ ʚʦʜʦʩʙʝʨʝʞʝʥʠʷ ʠ ʚʦʜʦʦʯʠʩʪʢʠ. 

ɺ-ʪʨʝʪʴʠʭ, ʪʝʭʥʦʛʝʥʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ ʷʚʣʷʝʪʩʷ ʩʝʨʴʸʟʥʦʡ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʦʡ ɼʦʥʙʘʩʩʘ. ʀʤʝʝʪ ʤʝʩʪʦ ʚʳʭʦʜ ʰʘʭʪʥʳʭ ʛʘʟʦʚ ʥʘ ʟʝʤʥʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ ʯʝʨʝʟ ʰʫʨʬʳ ʠ ʚʝʥʪʠʣʷʮʠʦʥʥʳʝ ʩʙʦʡʢʠ ʠ ʠʭ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʚ ʟʜʘʥʠʷ ʠ 

ʩʦoʨʫʞʝʥʠʷ. ʇʨʠ ʟʘʢʨʳʪʠʠ ʰʘʭʪ ʚʳʭʦʜ ʰʘʭʪʥʳʭ ʛʘʟʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠʟ-ʟʘ 

ʧʨʝʢʨʘʱʝʥʠʷ ʧʨʦʚʝʪʨʠʚʘʥʠʷ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʠ ʠʭ ʟʘʪoʧʣʝʥʠʷ ʧʦʜʟʝʤʥʳʤʠ ʚʦʜʘʤʠ.  

ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʨʨʠʢʦʥʦʚ ʠ ʧʦʨʦʜʥʳʭ ʦʪʚʘʣʦʚ ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʆʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʵʪʦʛʦ ʚʣʠʷʥʠʷ ʷʚʣʷʝʪʩʷ ʧʳʣʝʛʘʟʦʚʦʝ ʟʘʛʨʷʟʥʝʥʠʝ 

ʘʪʤʦʩʬʝʨʳ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʛʦʨʝʥʠʠ ʫʛʣʠʩʪʳʭ ʩʣʘʥʮʝʚ ʚ ʧʦʨʦʜʥʳʭ ʦʪʚʘʣʘʭ, ʚʳʜʝʣʷʶʱʠʭ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʝʨʥʠʩʪʳʭ ʛʘʟʦʚ. 

ɺʳʚʦʜʳ. ʉʣʦʞʠʚʰʠʝʩʷ ʟʘ ʜʝʩʷʪʠʣʝʪʠʷ ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʰʘʭʪ ʦʙʫʩʣʦʚʠʣʠ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʪʝʭʥʦʛʝʥʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ ʚ ʫʛʣʝʜʦʙʳʚʘʶʱʠʭ 

ʨʝʛʠʦʥʘʭ.  ʄʘʩʩʦʚʦʝ ʟʘʢʨʳʪʠʝ ʰʘʭʪ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʢʦʤʧʣʝʢʩʘ ʷʚʣʝʥʠʡ ʠ 

ʧʨʦʮʝʩʩʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʨʝʟʢʦ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ. ʕʪʠ ʷʚʣʝʥʠʷ ʠ ʠʭ ʧʦʩʣʝʜʩʪʚʠʷ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʶʪʩʷ ʤʘʣʦʠʟʫʯʝʥʥʳʤʠ, ʪʨʫʜʥʦ ʧʨʦʛʥʦʟʠʨʫʝʤʳʤʠ ʠ ʤʘʣʦʫʧʨʘʚʣʷʝʤʳʤʠ.  
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ʇʦʵʪʦʤʫ ʢʦʤʧʣʝʢʩ ʤʝʨ ʧʦ ʠʟʫʯʝʥʠʶ, ʧʨʦʛʥʦʟʫ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʩʪʦʷʥʥʳʤ ʠ ʩʠʩʪʝʤʥʳʤ.  

ʆʩʥʦʚʦʡ ʜʣʷ ʧʨʠʥʷʪʠʷ ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʩʚʦʝʚʨʝʤʝʥʥʳʭ ʨʝʰʝʥʠʡ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʡ 

ʤʦʥʠʪʦʨʠʥʛ. 

ʆʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʤʦʥʠʪʦʨʠʥʛʘ ʩʣʝʜʫʶʱʠʝ. 

¶ ʅʝʧʨʝʨʳʚʥʳʡ ʢʦʥʪʨʦʣʴ ʫʨʦʚʥʷ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. 

¶ ʇʦʩʪʦʷʥʥʳʡ ʢʦʥʪʨʦʣʴ ʩʦʩʪʦʷʥʠʷ ʛʘʟʦʚʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʟʦʥʘʭ ʦʧʘʩʥʳʭ ʧʦ ʚʳʜʝʣʝʥʠʶ 
ʛʘʟʦʚ. 

¶ ɻʝʦʤʝʭʘʥʠʯʝʩʢʠʡ ʧʨʦʛʥʦʟ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʜʝʬʦʨʤʘʮʠʡ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ ʢʘʢ ʚ ʧʨʦʮʝʩʩʝ ʜʦʙʳʯʠ ʫʛʣʷ, ʪʘʢ ʠ ʧʨʠ ʟʘʪoʧʣʝʥʠʠ 

ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʟʘʢʨʳʚʘʶʱʠʭʩʷ ʫʛʦʣʴʥʳʭ ʰʘʭʪ. 

¶ ʅʝʧʨʝʨʳʚʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʧʦʧʦʣʥʝʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 
ʟʜʘʥʠʡ ʠ ʩʦoʨʫʞʝʥʠʡ ʥʘ ʧʦʜʨʘʙʘʪʳʚʘʝʤʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʘʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʵʪʦʛʦ 

ʩʦʩʪʦʷʥʠʷ. 

¶ ʅʝʧʨʝʨʳʚʥʳʡ ʢʦʥʪʨʦʣʴ ʩʦʩʪʦʷʥʠʷ ʭʨʘʥʠʣʠʱ ʦʪʭʦʜʦʚ ʟʘʚʦʜʦʚ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ, 
ʭʠʤʠʯʝʩʢʦʛʦ ʠ ʜʨ. ʧʨʦʠʟʚʦʜʩʪʚ ʥʘ ʧʨʝʜʤʝʪ ʚʦʟʤʦʞʥʦʡ ʫʪʝʯʢʠ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ, 

ʭʠʤʠʯʝʩʢʦʛʦ ʠ ʨʘʜʠʦʣʦʛʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʛʨʫʥʪʦʚ ʠ ʚʦʜ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʨ 

ʧʦ ʠʭ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ. 

ʇʘʨʘʣʣʝʣʴʥʦ ʩ ʦʨʛʘʥʠʟʘʮʠʝʡ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʢʨʫʧʥʳʝ 

ʠʥʞʝʥʝʨʥʳʝ ʟʘʜʘʯʠ. 

¶ ʉʦʟʜʘʪʴ ʢʘʨʪʳ ʪʝʨʨʠʪʦʨʠʡ, ʧʦʜʨʘʙʦʪʘʥʥʳʭ ʩʪʘʨʳʤʠ ʛʦʨʥʳʤʠ ʚʳʨʘʙʦʪʢʘʤʠ ʩ 

ʚʳʷʚʣʝʥʠʝʤ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʧʫʩʪʦʪ ʠ ʦʧʘʩʥʳʭ ʟʦʥ [1]. 

¶ ʈʘʟʨʘʙʦʪʘʪʴ ʧʨʦʛʥʦʟ ʨʘʟʚʠʪʠʷ ʚʦʟʤʦʞʥʳʭ ʦʧʘʩʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʠ ʧʨʦʚʘʣʦʚ ʥʘ ʪʘʢʠʭ 

ʪʝʨʨʠʪʦʨʠʷʭ ʠ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʠʭ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ [2]. 

¶ ʅʘ ʙʘʟʝ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʟʜʘʥʠʡ, ʩʦoʨʫʞʝʥʠʡ ʠ ʢʦʤʤʫʥʠʢʘʮʠʡ ʚ ʟʦʥʘʭ ʚʣʠʷʥʠʷ 
ʛʦʨʥʳʭ ʨʘʙʦʪ ʨʘʟʨʘʙʦʪʘʪʴ ʙʘʟʳ ʜʘʥʥʳʭ ʦ ʬʘʢʪʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʟʘʩʪʨʦʡʢʠ ʚ ʢʘʞʜʦʤ ʥʘʩʝʣʸʥʥʦʤ ʧʫʥʢʪʝ ʥʘ ʧʦʜʨʘʙʘʪʳʚʘʝʤʳʭ ʪʝʨʨʠʪʦʨʠʷʭ [2,3]. 

¶ ʉ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʦʨʦʜʦʚ ɼʦʥʝʮʢʦʡ ʦʙʣʘʩʪʠ 

ʨʘʟʨʘʙʦʪʘʪʴ ʢʦʤʧʣʝʢʩ ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʥʝʛʘʪʠʚʥʳʭ 

ʧʦʩʣʝʜʩʪʚʠʡ ʛʦʨʥʳʭ ʨʘʙʦʪ ʥʘ ʟʜʘʥʠʷ, ʩʦoʨʫʞʝʥʠʷ, ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʟʝʤʥʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ [2,3]. 

¶ ɺʳʧʦʣʥʠʪʴ ʛʠʜʨʦʛʝʦʤʝʭʘʥʠʯʝʩʢʠʝ ʧʨʦʛʥʦʟʳ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ 
ʟʦʥ ʚʦʟʤʦʞʥʦʡ ʘʢʪʠʚʠʟʘʮʠʠ ʜʝʬʦʨʤʘʮʠʡ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪ ʟʘʪoʧʣʝʥʠʷ ʛʦʨʥʳʭ 

ʚʳʨʘʙʦʪʦʢ [4,5]. 

¶ ʆʧʨʝʜʝʣʝʥʠʝ ʠ ʨʘʩʯʝʪ ʙʝʟʦʧʘʩʥʦʛʦ ʫʨʦʚʥʷ ʟʘʪoʧʣʝʥʠʷ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ 

ʣʠʢʚʠʜʠʨʫʝʤʳʭ ʰʘʭʪ ʜʣʷ ʩʦʭʨʘʥʥʦʩʪʠ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʦʙʲʝʢʪʦʚ ʧʦʚʝʨʭʥʦʩʪʠ [6]. 

¶ ɺʳʧʦʣʥʠʪʴ ʧʨʦʛʥʦʟ ʩʪʘʙʠʣʠʟʘʮʠʠ ʫʨʦʚʥʝʡ ʟʘʪoʧʣʝʥʠʷ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʠ ʚʦʟʤʦʞʥʦʛʦ 

ʠʭ ʠʟʤʝʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʧʦʜʟʝʤʥʳʭ ʠ ʛʨʫʥʪʦʚʳʭ 

ʚʦʜ [6]. 

¶ ʈʘʟʨʘʙʦʪʘʪʴ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʧʨʦʮʝʩʩʘʤʠ ʟʘʪoʧʣʝʥʠʷ ʛʦʨʥʳʭ 
ʚʳʨʘʙʦʪʦʢ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʦʪʢʘʯʝʢ ʚʦʜʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʦʛʨʫʞʥʳʭ ʥʘʩʦʩʦʚ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʰʘʭʪʥʳʭ ʩʪʚʦʣʦʚ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʵʪʘ ʦʪʢʘʯʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ. 

¶ ʈʘʟʨʘʙʦʪʘʪʴ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʩʥʠʞʝʥʠʶ ʚʣʠʷʥʠʷ ʪʝʭʥʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʧʨʠ ʯʘʩʪʠʯʥʦʤ 
ʠ ʧʦʣʥʦʤ ʟʘʪoʧʣʝʥʠʠ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ. 

¶ ʇʨʦʚʝʩʪʠ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʟʜʘʥʠʡ ʠ ʩʦoʨʫʞʝʥʠʡ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʦʜʚʝʨʞʝʥʥʳʭ 

ʟʘʛʘʟʠʨʦʚʘʥʠʶ, ʧʦ ʤʝʨʝ ʧʦʜʲʸʤʘ ʫʨʦʚʥʷ ʰʘʭʪʥʳʭ ʚʦʜ. 

¶ ʋʩʪʘʥʦʚʠʪʴ ʟʦʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʘʥʦʤʘʣʠʡ ʚʦʟʜʝʡʩʪʚʠʷ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 
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¶ ʈʘʟʨʘʙʦʪʘʪʴ ʧʨʦʛʨʘʤʤʫ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʨʦʜʥʳʭ ʦʪʚʘʣʦʚ ʢʘʢ 

ʪʝʭʥʦʛʝʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʧʣʘ ʛʦʨʷʱʠʭ 

ʧʦʨʦʜʥʳʭ ʦʪʚʘʣʦʚ, ʤʝʪʘʥʘ ʫʛʦʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ ʪ.ʧ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʜʘʥʥʦʡ ʪʝʤʘʪʠʢʝ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʌɻɹʅʋ çʈɸʅʀʄʀè 

ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ (ˉ FRSR-2023-0002). 
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Abstract. The article discusses a number of serious environmental problems in Donbass 

caused by significant technological stress on the environment due to long-term coal mining. These 

problems have arisen in all environments: on the earthôs surface and in the rock mass, in hydrogeology 

and hydrology of all water basins of the region, in the air environment in coal mining areas. A 

comprehensive environmental monitoring is proposed and a list of major engineering tasks necessary 

to solve them is provided. 
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protection of buildings and structures, flooding of closing mines, hydrogeological problems, dust and 

gas pollution of the atmosphere. 

 

 

  



 

105 

 

ʋɼʂ 614.841.41. 

ʇʈʀʅʎʀʇ ʇʆɼʉʃʆʁʅʆɻʆ ʊʋʐɽʅʀʗ ʈɽɿɽʈɺʋɸʈʆɺ ʅɽʌʊɽʇʈʆɼʋʂʊʆɺ 

ʅ.ʅ. ʂʫʟʥʝʮʦʚʘ, ɸ.ɸ.ʄʙʝʡʘʥʜʞʝ  

ɺʋʅʎ ɺɺʉ çɺʦʝʥʥʦ-ʚʦʟʜʫʰʥʘʷ ʘʢʘʜʝʤʠʷ ʠʤʝʥʠ ʧʨʦʬʝʩʩʦʨʘ 

ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ ʠ ʖ.ɸ. ɻʘʛʘʨʠʥʘè, ʛ. ɺʦʨʦʥʝʞ, ʈʦʩʩʠʷ 

e-mail:Slavna.1@ya.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʦʛʨʝʩʩʠʚʥʳʝ ʧʦʜʩʣʦʡʥʳʝ ʤʝʪʦʜʳ ʪʫʰʝʥʠʷ 

ʚʦʟʛʦʨʘʥʠʡ ʨʝʟʨʚʫʘʨʦʚ ʭʨʘʥʝʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʠ ʧʫʪʠ ʨʝʘʣʠʟʘʮʠʠ. ʀʭ ʧʣʶʩʳ ʠ ʤʠʥʫʩʳ. 

ʇʦʚʳʰʝʥʠʝ ʦʛʥʝʪʫʰʘʱʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʘʢʠʭ ʩʧʦʩʦʙʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʟʝʚʫʘʨ, ʥʝʬʪʝʧʨʦʜʫʢʪ, ʧʦʜʩʣʦʡʥʳʡ ʩʧʦʩʦʙ ʪʫʰʝʥʠʷ, ʦʛʥʝʪʫʰʘʱʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ, ʧʣʝʥʢʦʦʨʘʟʫʶʱʠ ʚʝʱʝʩʪʚʘ, ʧʦʞʘʨʦʪʫʰʝʥʠʝ. 

 

ʅʘ ʦʢʨʫʞʘʶʱʫʶ ʥʘʩ ʩʨʝʜʫ ʩʫʱʝʩʪʚʝʥʥʦʝ ʠ ʯʘʩʪʦ ʥʝʚʦʩʧʦʣʥʠʤʦ ʛʫʙʠʪʝʣʴʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʦʢʘʟʳʚʘʝʪ ʥʝʬʪʝʜʦʙʳʚʘʶʱʘʷ ʠ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ. ʕʪʦ 

ʧʨʦʠʩʭʦʜʠʪ ʢʘʢ ʧʨʠ ʥʘʯʘʣʝ ʜʦʙʳʯʠ - ʙʫʨʝʥʠʷ ʧʦʠʩʢʦʚʳʭ ʩʢʚʘʞʠʥ, ʠʩʩʣʝʜʫʷʷ ʚʦʟʤʦʞʥʳʝ 

ʟʘʣʝʞʠ ʥʝʬʪʠ, ʜʦ ʚʳʙʨʦʩʘ ʚʨʝʜʥʳʭ ʛʘʟʦʚ ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʪʘʥʩʧʦʨʪʦʤ. ʇʦʵʪʦʤʫ ʚ ʜʘʥʥʳʭ 

ʦʪʨʘʩʣʷʭ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʘʤʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʨʠʩʢʠ. 

ʊʦʣʩʪʳʡ ʩʣʦʡ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʥʘ ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʙʝʟʫʩʣʦʚʥʦ 

ʦʛʥʝʦʧʘʩʥʳʤ. ʀʟʚʝʩʪʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʣʫʯʘʠ ʚʦʟʛʦʨʘʥʠʷ ʧʨʫʜʦʚ ʦʪʩʪʦʡʥʠʢʦʚ ʥʘ 

ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʟʘʚʦʜʘʭ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʥʝʛʘʪʠʚʥʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʥʘ 

ʦʢʨʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʅʝʬʪʴ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʳ ʯʘʩʪʦ ʢʦʥʮʝʥʪʨʠʨʫʶʪ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʨʝʟʝʨʚʫʘʨʥʳʭ 

ʧʣʦʱʘʜʷʭ. ʈʝʟʝʨʚʫʘʨ - ʵʪʦ ʝʤʢʦʩʪʴ, ʛʜʝ ʭʨʘʥʷʪʩʷ ʥʝʬʪʝʧʨʦʜʫʢʪʳ. ʈʝʟʝʨʚʫʘʨʳ ʚʝʨʪʠʢʘʣʴʥʳʝ 

ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʟʘʣʠʚʘ, ʥʘʢʦʧʣʝʥʠʷ, ʭʨʘʥʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʠ 

ʚʦʜʳ.  

ʆʜʥʠʤʠ ʠʟ ʤʝʩʪ ʧʦʚʳʰʝʥʥʦʡ ʫʛʨʦʟʳ ʚʦʟʛʦʨʘʥʠʷ ʷʚʣʷʶʪʩʷ ʤʝʩʪʘ ʭʨʘʥʝʥʠʷ ʚ 

ʨʝʟʝʨʚʫʘʨʘʭ ʥʝʬʪʝʩʦʜʝʨʞʘʱʠʭ ʧʨʦʜʫʢʪʦʚ. ʋʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʜʦʙʳʯʠ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʠ 

ʪʨʝʙʫʝʪ ʪʘʢʞʝ ʠ ʨʘʩʰʠʨʝʥʠʷ ʧʣʦʱʘʜʝʡ ʨʝʟʝʨʚʫʘʨʥʳʭ ʧʘʨʢʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘ ʜʘʥʥʳʭ 

ʦʙʲʝʢʪʘʭ ʧʦʞʘʨʥʘʷ ʦʧʘʩʥʦʩʪʴ ʧʨʝʚʳʰʝʥʘ, ʪʘʢ ʢʘʢ ʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʭ ʧʣʦʱʘʜʷʭ 

ʩʦʩʨʝʜʦʪʘʯʠʚʘʝʪʩʷ ʜʦ ʩʦʪʥʠ ʪʳʩʷʯ ʪʦʥʥ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʚʝʱʝʩʪʚ. ɺ ʪʘʢʠʭ ʨʝʟʝʨʚʫʘʨʥʳʭ 

ʧʘʨʢʘʭ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʝ ʤʝʨʳ, ʧʨʦʠʩʭʦʜʷʪ ʧʦʞʘʨʳ ʢʘʢ ʚ ʈʦʩʩʠʠ, ʪʘʢ ʠ ʟʘ 

ʨʫʙʝʞʦʤ. ʂ ʧʨʠʤʝʨʫ, ʚ ʈʦʩʩʠʠ ʥʘ ʧʣʦʱʘʜʷʭ ʪʘʢʠʭ ʧʘʨʢʦʚ ʭʨʘʥʝʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ 5-7 ʨʘʟ 

ʝʞʝʛʦʜʥʦ ʚʦʟʥʠʢʘʶʪ ʧʦʞʘʨʳ. ʇʨʦʙʣʝʤʘ ʧʦʞʘʨʥʦʡ ʟʘʱʠʪʳ ʵʪʠʭ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ 

ʪʨʝʙʫʝʪ ʧʦʩʪʦʷʥʥʦʛʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ. ʆʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ ʚʦʩʧʣʘʤʝʥʝʥʠʷ ʚ ʪʘʢʠʭ ʤʝʩʪʘʭ 

ï ʯʝʣʦʚʝʯʝʩʢʘʷ ʭʘʣʘʪʥʦʩʪʴ. ʅʝʩʤʦʪʨʷ ʥʘ ʩʪʨʦʛʦʝ ʩʦʙʣʶʜʝʥʠʝ ʨʝʛʣʘʤʝʥʪʦʚ, ʚʦʟʛʦʨʘʥʠʷ 

ʩʣʫʯʘʶʪʩʷ. ɼʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʚʦʟʤʦʞʥʦʛʦ ʚʦʟʛʦʨʘʥʠʷ ʚ ʪʘʢʠʭ ʤʝʩʪʘʭ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʷʪʠʝ 

ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʨ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɺʩʢʠʧʘʥʠʝ ʠ ʚʳʙʨʦʩ ʧʣʘʤʝʥʠ ʥʘ ʧʦʞʘʨʘʭ ʚ ʨʝʟʝʨʚʫʘʨʥʳʭ ʧʘʨʢʘʭ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʝʨʴʝʟʥʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʪʝʭʥʠʢʠ, ʫʚʝʣʠʯʠʚʘʶʪ ʨʘʟʤʝʨʳ ʧʦʞʘʨʘ, ʠʟʤʝʥʷʶʪ 

ʭʘʨʘʢʪʝʨ ʛʦʨʝʥʠʷ, ʚʳʟʳʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʛʨʫʧʧʠʨʦʚʢʠ ʩʠʣ ʠ ʩʨʝʜʩʪʚ, ʚʚʝʜʝʥʠʷ ʨʝʟʝʨʚʘ, 

ʠʟʤʝʥʝʥʠʷ ʧʣʘʥʘ ʪʫʰʝʥʠʷ ʠ ʪ.ʧ. ʉʠʪʫʘʮʠʷ ʧʨʠ ʪʫʰʝʥʠʠ ʛʦʨʷʱʠʭ ʥʝʡʪʝʧʨʦʜʫʢʪʦʚ ʥʘʠʙʦʣʝʝ 

ʦʧʘʩʥʘ ʠ ʩʣʦʞʥʘ ʪʝʤ, ʯʪʦ ʥʦʩʠʪ ʟʘʪʷʞʥʦʡ ʭʘʨʘʢʪʝʨ ʠ ʤʦʞʝʪ ʧʨʦʜʣʠʪʴʩʷ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ [1]. 

ʆʩʦʙʝʥʥʦʩʪʠ ʪʫʰʝʥʠʷ ʧʦʞʘʨʦʚ ʥʘ ʪʘʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʩʚʷʟʘʥʳ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʨʠ 

ʩʥʠʞʝʥʠʠ ʫʨʦʚʥʷ ʢʠʩʣʦʨʦʜʘ ʧʨʦʠʟʚʦʜʠʪʴ ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʘʨʦʚ. ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ 

ʦʩʥʦʚʥʳʭ ʥʘʨʘʙʦʪʘʥʥʳʭ ʧʫʪʠ ʜʦʩʪʘʚʢʠ ʧʝʥʳ ï ʯʝʨʝʟ ʥʠʞʥʠʝ ʩʣʦʠ ʠ ʯʝʨʝʟ ʧʦʚʝʨʭʥʦʩʪʴ. ʉʚʦʜ 

ʧʨʘʚʠʣ ʉʇ 21-104-98 ʨʝʛʣʘʤʝʥʪʠʨʫʝʪ ʥʦʨʤʘʪʠʚʳ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʟʘʱʠʪʳ ʨʝʟʝʨʚʫʘʨʥʳʭ 

ʧʘʨʢʦʚ. 

ʇʦʜʩʣʦʡʥʳʡ ʩʧʦʩʦʙ ʪʫʰʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʟʦʣʷʮʠʦʥʥʦʡ ʩʘʤʦʟʘʪʷʛʠʚʘʶʱʝʡʩʷ 

ʧʣʝʥʢʝ, ʦʙʨʘʟʫʶʱʝʡʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʜʫʢʪʦʚ ʛʦʨʝʥʠʷ. ʆʥʘ ʦʪʣʠʯʘʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ 

ʩʥʠʞʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ, ʙʣʦʢʠʨʦʚʢʝ ʜʦʩʪʫʧʘ ʢʠʩʣʦʨʦʜʘ ʠ ʪʝʤ ʩʘʤʳʤ ʧʨʝʜʦʪʚʨʘʱʝʠʶ 
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ʚʦʟʛʦʨʘʥʠʷ. ʇʝʥʘ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʠʟʢʦʡ ʢʨʘʪʥʦʩʪʠ, ʥʘ ʦʩʥʦʚʝ ʩʦʩʪʘʚʦʚ ʩ ʬʪʦʨʦʤ, 

ʧʝʥʦʦʙʨʘʟʦʚʘʪʝʣʠ ʦʙʨʘʟʫʶʪ ʧʣʝʥʢʫ. ʪʦʣʱʠʥʦʡ 5-10 ʩʤ, ʩʧʦʩʦʙʥʘʷ ʩʦʭʨʘʥʷʪʴʩʷ ʚ ʪʝʯʝʥʠʝ 

ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʦʚ [2]. ʆʥʘ ʥʘʧʨʷʤʫʶ ʦʩʪʘʥʘʚʣʠʚʘʝʪ ʜʦʩʪʫʧ ʢʠʩʣʦʨʦʜʘ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʥʠʟʠʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʞʠʜʢʦʩʪʠ (ʈʠʩ.1). ʊʘʢʦʡ ʤʝʪʦʜ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʵʬʬʝʢʪʠʚʝʥ ʧʨʠ 

ʪʫʰʝʥʠʠ ʛʦʨʶʯʠʭ ʞʠʜʢʦʩʪʝʡ ʪʘʢʞʝ ʠ ʥʘ ʪʚʝʨʜʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ. 

ʉʠʩʪʝʤʘ ʧʦʜʩʣʦʡʥʦʛʦ ʪʫʰʝʥʠʷ ʨʘʙʦʪʘʝʪ ʧʦ ʧʨʠʥʮʠʧʫ ʧʦʜʘʯʠ ʧʝʥʳ ʩʥʠʟʫ ʨʝʟʝʨʚʫʘʨʘ. 

ɿʜʝʩʴ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʨʘʙʦʪʳ ʧʝʥʦʛʝʥʝʨʘʪʦʨʳ, ʢʦʪʦʨʳʝ ʥʘʧʨʘʚʣʷʶʪ ʬʪʦʨʩʦʜʝʨʞʘʱʠʝ, 

ʧʣʝʥʢʦʦʙʨʘʟʫʶʱʠʝ ʚʝʱʝʩʪʚʘ ʧʦʜ ʚʳʩʦʢʠʤ ʜʘʚʣʝʥʠʝʤ. ɸʣʛʦʨʠʪʤ ʧʨʦʮʝʩʩʘ ʧʦʜʩʣʦʡʥʦʛʦ 

ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʤʠ ʵʪʘʧʘʤʠ: 

¶ ɺʥʠʟʫ, ʥʘ ʜʥʝ ʝʤʢʦʩʪʠ, ʫʩʪʘʥʦʚʣʝʥʳ ʪʨʫʙʳ. ʕʪʦ ʧʝʥʦʧʨʦʚʦʜʳ, ʧʦ ʥʠʤ ʧʦʩʪʫʧʘʝʪ 

ʧʝʥʘ. ʇʝʥʘ ʜʣʷ ʪʫʰʝʥʠʷ ʧʦʞʘʨʘ ʧʦʧʘʜʘʝʪ ʚ ʨʝʟʝʨʚʫʘʨ ʯʝʨʝʟ ʚʥʫʪʨʝʥʥʠʝ ʥʘʩʘʜʢʠ. 

¶ ɺʦʩʧʣʘʤʝʥʝʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ ʚʝʨʭʥʝʛʦ ʩʣʦʷ ʨʝʟʝʨʚʫʘʨʘ. ɽʝ 

ʟʥʘʯʝʥʠʝ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʪʝʤʧʝʨʘʪʫʨʝ ʢʠʧʝʥʠʷ. ʅʠʞʥʠʝ ʞʝ ʧʣʘʩʪʳ ʥʘʛʨʝʚʘʶʪʩʷ ʥʘʤʥʦʛʦ 

ʤʝʜʣʝʥʥʝʝ. ʇʝʥʘ çʧʦʜʥʠʤʘʝʪʩʷè ʥʘ ʛʦʨʷʱʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʚʝʱʝʩʪʚʘ, ʬʦʨʤʠʨʫʷ ʥʝʢʠʡ 

ʟʘʛʨʘʜʠʪʝʣʴʥʳʡ ʩʣʦʡ. ʊʤʧʝʨʘʪʫʨʘ ʥʘʯʠʥʘʝʪ ʧʘʜʘʪʴ ʯʝʨʝʟ ʜʚʝ ʤʠʥʫʪʳ ʧʦʩʣʝ ʟʘʢʘʯʢʠ ʧʝʥʳ ʚ 

ʝʤʢʦʩʪʴ, ʪʘʢʞʝ ʩʥʠʞʘʝʪʩʷ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʛʥʷ. 

 

 
ʈʠʩ. 1. ï ʇʨʠʥʮʠʧ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʧʦʜʩʣʦʡʥʦʛʦ ʪʫʰʝʥʠʷ ʨʝʟʝʨʚʫʘʨʘ 

 

¶ ʈʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʡ ʩʣʦʡ ʧʝʥʳ ʧʨʝʜʦʭʨʘʥʷʝʪ ʦʪ ʚʦʟʤʦʞʥʦʩʪʠ ʚʪʦʨʠʯʥʦʛʦ 

ʚʦʩʧʣʘʤʝʥʝʥʠʷ ʚ ʙʣʠʞʘʡʰʠʝ ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ. 

ʇʨʝʠʤʫʱʝʩʪʚʘʤʠ ʧʦʜʩʣʦʡʥʦʛʦ ʪʫʰʝʥʠʷ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ:. 

¶ ʥʘʜʝʞʥʦʩʪʴ ʠ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʣʠʢʚʠʜʘʮʠʠ ʛʦʨʝʥʠʷ ʃɺɾ ʚ ʝʤʢʦʩʪʷʭ; 

¶ ʧʦʥʠʞʝʥʠʝ ʨʠʩʢʘ ʚʟʨʳʚʘ ʧʘʨʦʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ; 

¶ ʫʪʨʘʯʠʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʜʨʳʚʘ ʢʨʳʰʢʠ ʨʝʟʝʨʚʫʘʨʘ. 

ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʤʝʪʦʜʦʤ ʣʠʢʚʠʜʘʮʠʠ ʚʦʟʛʦʨʘʥʠʷ ʤʝʩʪ ʩ ʝʤʢʦʩʪʷʤʠ, 

ʟʘʧʦʣʥʝʥʥʳʤʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ, ʧʦʜʩʣʦʡʥʳʡ ʤʝʪʦʜ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ. 

ɺʦ-ʧʝʨʚʳʭ, ʚʦʟʤʦʞʥʦʩʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʥʘʯʘʣʘ ʪʫʰʝʥʠʷ; ʚ ʩʣʫʯʘʝ ʚʟʨʳʚʦʚ ʩʤʝʩʝʡ 

ʜʣ̫ ʚʩʝʭ ʧʝʥʦʚʚʦʜʦʚ ʠ ʧʝʥʦʛʝʥʝʨʘʪʦʨʦʚ ʦʙʝʩʧʝʯʝʥʘ ʟʘʱʠʪʘ ʦʪ ʧʦʚʨʝʞʜʝʥʠʡ. 

ɺʦ-ʚʪʦʨʳʭ, ʧʨʠ ʪʘʢʦʤ ʩʧʦʩʦʙʝ ʪʫʰʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʝʥʘ ʫʛʨʦʟʘ ʧʦʚʨʝʞʜʝʥʠʷ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʣʠ ʪʨʘʚʤʠʨʦʚʘʥʠʷ ʣʶʜʝʡ ʚʦ ʚʨʝʤʷ ʚʳʭʦʜʘ ʛʦʨʷʱʠʭ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʧʨʠ 

ʟʘʢʠʧʘʥʠʠ. ʊʘʢ ʢʘʢ  ʪʝʭʥʠʢʘ ʠ ʧʝʨʩʦʥʘʣ ʥʘʭʦʜʷʪʩʷ ʟʘ ʧʨʝʜʝʣʦʤ ʦʙʚʘʣʦʚʘʥʠʷ.  

  ʀʟʚʝʩʪʥʳ ʪʘʢʞʝ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ ʧʦʜʩʣʦʡʥʦʛʦ ʪʫʰʝʥʠʷ ʧʦʞʘʨʦʚ ʚ ʭʨʘʥʠʣʠʱʘʭ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ.  

ʊʘʢ, ʧʝʨʚʳʡ ʩʧʦʩʦʙ ʵʪʦʛʦ ʚʠʜʘ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʚ ʝʤʢʦʩʪʷʭ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʦʜʘʯʫ 

ʧʝʥʳ ʩʥʠʟʫ ʨʝʟʝʨʚʫʘʨʘ, ʥʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʥʝ ʧʨʦʠʩʭʦʜʠʣ ʢʦʥʪʘʢʪ ʧʝʥʳ ʠ ʢʠʧʷʱʝʡ ʞʠʜʢʦʩʪʴʶ, 
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ʧʝʥʫ ʨʘʩʧʨʝʜʝʣʷʶʪ ʯʝʨʝʟ ʩʧʝʮʠʘʣʴʥʳʡ ʤʝʰʦʢ (ʨʫʢʘʚ), ʢʦʪʦʨʳʡ ʧʝʨʠʦʜʠʯʝʩʢʠ ʦʪʭʦʜʠʪ ʠ 

ʚʩʧʣʳʚʘʝʪ ʚʚʝʨʭ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʛʦʨʷʱʝʛʦ ʥʝʬʪʝʧʨʦʜʫʢʪʘ (ʨʠʩ.2). ʆʜʥʘʢʦ, ʵʪʦʪ ʩʧʦʩʦʙ 

ʠʤʝʝʪ ʥʝʜʦʩʪʘʪʦʢ: ʤʝʰʦʢ ʥʝʜʦʩʪʘʪʦʯʥʦ ʵʣʘʩʪʠʯʝʥ, ʦʥ ʚ ʠʪʦʛʝ ʨʘʟʨʳʚʘʝʪʩʷ ʠ ʥʝ ʚʩʧʣʳʚʘʝʪ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ,  ʠ ʧʝʥʘ ʦʪ ʵʪʦʛʦ ʩʤʝʰʠʚʘʝʪʩʷ ʩ ʥʝʬʪʝʧʨʦʜʫʢʪʦʤ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʦʩʣʘʙʝʚʘʝʪ [2]. 

ʇʨʠ ʜʨʫʛʦʤ ʩʧʦʩʦʙʝ ʦʨʛʘʥʠʟʫʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚ ʥʠʞʥʶʶ ʯʘʩʪʴ ʨʝʟʝʨʚʫʘʨʘ ʞʠʜʢʦʛʦ 

ʭʣʘʜʘʛʝʥʪʘ (ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʠʣʠ ʘʟʦʪʘ, ʠʣʠ ʩʤʝʩʠ ʠʥʝʨʪʥʳʭ ʛʘʟʦʚ) ʚʤʝʩʪʝ ʩ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʤ ʯʝʨʝʟ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʘ ʜʥʝ ʨʝʟʝʨʚʫʘʨʘ ʬʦʨʩʫʥʢʠ.  

ʆʜʥʘʢʦ, ʜʘʥʥʳʡ ʩʧʦʩʦʙ ʠʤʝʝʪ ʪʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʳʡ ʥʝʜʦʩʪʘʪʦʢ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʠʤʝʝʪ 

ʵʬʬʝʢʪ ʜʣʷ ʝʤʢʦʩʪʝʡ ʜʠʘʤʝʪʨʦʤ ʜʦ 3 ʤ. ʇʨʠ ʙʦʣʴʰʠʭ ʜʠʘʤʝʪʨʘʭ ʵʬʬʝʢʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʦʩʣʘʙʝʚʘʝʪ. ɺ ʪʘʢʠʭ ʨʝʟʝʨʚʫʘʨʘʭ ʛʦʨʶʯʝʝ ʚʳʭʦʜʠʪ ʚ ʚʠʜʝ ʜʠʩʧʝʨʩʠʠ, ʧʦʵʪʦʤʫ ʧʨʦʠʩʭʦʜʠʪ 

ʪʘʢʦʡ ʤʦʤʝʥʪ, ʢʦʛʘ  ʧʣʘʤʷ ʚʟʜʳʤʘʝʪʩʷ ʚʧʣʦʪʴ ʥʘʜ ʨʝʟʝʨʚʫʘʨʦʤ, ʥʦ ʧʦʞʘʨ ʧʨʦʜʦʣʞʘʝʪʩʷ. 

ʉʫʱʝʩʪʚʫʝʪ ʪʘʢʞʝ ʪʨʝʪʠʡ ʩʧʦʩʦʙ, ʢʦʛʜʘ ʚ ʨʝʟʝʨʚʫʘʨ ʧʦʜʘʶʪ ʨʘʩʪʚʦʨ ʧʝʥʦʦʙʨʘʟʦʚʘʪʝʣʷ 

ʠ ʚʦʟʜʫʭ ʨʘʟʜʝʣʴʥʦ, ʧʨʠʯʝʤ ʨʘʩʪʚʦʨ ʨʘʩʧʳʣʷʶʪ ʥʘ ʩʪʨʫʠ ʚʦʟʜʫʭʘ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪʩʷ ʚ 

ʥʘʩʘʜʢʘʭ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʧʦʜʘʯʝʡ ʛʘʟʘ ʧʦʜʘʝʪʩʷ ʨʘʩʧʳʣʝʥʥʳʡ ʧʝʥʦʦʙʨʘʟʫʶʱʠʡ ʨʘʩʪʚʦʨ. ɺ 

ʪʘʢʦʤ ʧʨʦʮʝʩʩʝ ʧʦʣʫʯʘʝʪʩʷ ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʝʥʘ, ʢʦʛʜʘ ʩʪʝʢʘʶʱʘʷ ʚ ʤʝʞʧʫʟʳʨʴʢʦʚʳʭ 

ʧʣʝʥʢʘʭ ʞʠʜʢʦʩʪʴ ʧʦʧʘʜʘʝʪ ʚ ʧʦʜʥʠʤʘʶʱʠʝʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʫʟʳʨʴʢʠ ʛʘʟʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʦʩʪʦʷʥʥʘʷ ʚʦʟʦʙʥʦʚʣʷʝʤʦʩʪʴ ʧʝʥʳ, ʦʙʣʘʜʘʶʱʝʡ ʚʳʩʦʢʦʡ ʦʜʥʦʨʦʜʥʦʩʪʴʶ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʟʘ ʩʯʝʪ ʧʦʩʪʦʷʥʥʦʛʦ ʨʘʟʤʝʨʘ ʧʫʟʳʨʝʡ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʵʪʦʤ 

ʩʧʦʩʦʙʝ-ʫʩʪʨʦʡʩʪʚʝ ʦʩʥʦʚʥʳʤ ʦʛʥʝʪʫʰʘʱʠʤ ʩʨʝʜʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʧʝʥʘ, ʧʦʣʫʯʘʝʤʘʷ ʚ ʧʨʦʮʝʩʩʝ 

ʙʘʨʙʦʪʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʯʝʨʝʟ ʩʣʦʡ ʫʛʣʝʚʦʜʦʨʦʜʘ. 

 

 
ʈʠʩ. 2. ï ʉʪʘʮʠʦʥʘʨʥʘʷ ʫʩʪʘʥʦʚʢʘ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʜʣʷ ʧʦʜʘʯʠ ʧʝʥʳ ʚ ʦʩʥʦʚʘʥʠʝ ʨʝʟʝʨʚʫʘʨʘ ʯʝʨʝʟ 

ʵʣʘʩʪʠʯʥʳʡ ʨʫʢʘʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʛʦʨʶʯʝʛʦ  

ʆʜʥʘʢʦ, ʠ ʜʘʥʥʳʡ ʩʧʦʩʦʙ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ïʥʠʟʢʫʶ ʦʛʥʝʪʫʰʘʱʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ ʟʘ ʩʯʝʪ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʩʢʦʨʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʧʝʥʳ. ʋʚʝʣʠʯʠʪʴ ʝʝ ʚʦʟʤʦʞʥʦ, ʥʦ 

ʩʥʦʚʘ ʧʨʦʠʩʭʦʜʠʪ ʵʬʬʝʢʪʠʚʥʦʝ ʪʫʰʝʥʠʝ ʣʠʰʴ ʚ ʨʝʟʝʨʚʫʘʨʘʭ ʤʘʣʦʛʦ ʜʠʘʤʝʪʨʘ, ʥʝ ʙʦʣʝʝ 3 ʤ 

[3]. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʦʛʥʝʪʫʰʘʱʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʨʝʤʝʥʝʤ ʪʫʰʝʥʠʷ 

ʧʣʘʤʝʥʠ, ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʧʦʩʦʙ, ʢʦʛʜʘ ʧʨʦʮʝʩʩ ʦʙʨʘʟʦʚʘʥʠʷ ʧʝʥʳ ʫʜʚʘʠʚʘʝʪʩʷ, 

ʨʘʩʱʝʧʣʷʝʪʩʷ ʥʘ ʜʚʝ ʩʪʘʜʠʠ. ʇʝʨʚʘʷ ʩʪʘʜʠʷ - ʦʙʨʘʟʦʚʘʥʠʝ ʧʝʥʳ ʥʘ ʜʥʝ ʨʝʟʝʨʚʫʘʨʘ ʠ ʚʪʦʨʘʷ - 

ʧʝʥʦʦʙʨʘʟʦʚʘʥʠʝ ʧʦʩʣʝ ʧʦʜʲʝʤʘ ʧʝʥʳ, ʢʦʛʜʘ ʧʨʦʠʩʭʦʜʠʪ ʚʦʟʜʝʡʩʪʚʠʝ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʦʪ 

ʬʘʢʝʣʘ ʧʣʘʤʝʥʠ ʠ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʝ ʩ ʨʘʟʦʛʨʝʪʦʡ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʩʪʝʥʢʦʡ ʨʝʟʝʨʚʫʘʨʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʜʝʞʥʦʡ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʪʘʣʴʥʳʭ 

ʨʝʟʝʨʚʫʘʨʦʚ ʥʘ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʦʢʘ ʦʩʪʘʝʪʩʷ ʠ ʩʝʛʦʜʥʷ ʛʣʘʚʥʦʡ 

ʟʘʜʘʯʝʡ ʜʣʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ. ʊʦʣʴʢʦ ʜʦʨʘʙʦʪʢʘ ʫʞʝ ʜʝʡʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ ʧʦʜʩʣʦʡʥʦʛʦ 
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ʪʫʰʝʥʠʷ ʧʦʞʘʨʦʚ ʩʤʦʞʝʪ ʨʝʰʠʪʴ ʚʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚʳʰʝ ʧʨʦʙʣʝʤʳ ʠ ʩʜʝʣʘʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ ʟʥʘʯʠʪʝʣʴʥʦ ʙʝʟʦʧʘʩʥʝʝ. 

ɼʨʫʛʦʡ ʤʝʪʦʜ ʧʦʜʩʣʦʡʥʦʛʦ ʪʫʰʝʥʠʷ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʝʨʪʥʳʭ ʛʘʟʦʚ. ʕʪʦ ʚʝʱʝʩʪʚʘ, 

ʢʦʪʦʨʳʝ ʧʦʛʣʦʱʘʶʪ ʠ ʦʪʜʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ, ʟʘʪʨʫʜʥʷʶʪ ʜʦʩʪʫʧ ʢʠʩʣʦʨʦʜʘ 

ʠ ʦʙʨʘʟʫʶʪ ʩʤʝʩʴ ʩ ʛʦʨʷʱʠʤ ʛʘʟʦʤ ʠʣʠ ʧʘʨʦʤ, ʪʝʤ ʩʘʤʳʤ ʧʨʝʢʨʘʱʘʷ ʛʦʨʝʥʠʝ. ʏʘʩʪʦ 

ʧʨʠʤʝʥʷʶʪ ʘʛʝʥʪʳ ʥʘ ʦʩʥʦʚʝ ʘʟʦʪʘ ʠʣʠ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ. ʀʭ ʧʦʜʘʯʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ 

ʩʧʝʮʠʘʣʴʥʳʝ ʨʘʩʧʨʝʜʝʣʠʪʝʣʠ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ ʟʘʱʠʪʥʳʡ ʩʣʦʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʛʦʨʷʱʠʭ 

ʤʘʪʝʨʠʘʣʦʚ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʧʨʦʠʩʰʝʩʪʚʠʡ ʥʘ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʣʦʱʘʜʢʘʭ ʩʪʨʘʥʳ. ʈʘʩʩʤʦʪʨʝʥʳ ʘʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʦʙʲʝʢʪʘʭ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʛʥʝʚʳʭ ʨʘʙʦʪ. ʅʘ ʧʨʠʤʝʨʝ 

ʟʜʘʥʠʷ ʧʘʥʦʨʘʤʳ çʆʙʦʨʦʥʘ ʉʝʚʘʩʪʦʧʦʣʷ 1854ï1855 ʛʛ.è ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʨʠʩʢʠ ʠ ʧʨʝʜʣʘʛʘʶʪʩʷ 

ʤʝʪʦʜʳ ʤʠʥʠʤʠʟʘʮʠʠ ʫʛʨʦʟ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʦʚ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʙʦʪ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʠ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʶ ʦʙʲʝʢʪʘ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʢ ʩʦʚʨʝʤʝʥʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ. ʆʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʦʨʛʘʥʠʟʘʮʠʠ ʚʨʝʤʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʧʨʠʤʝʥʝʥʠʶ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ 

ʟʘʱʠʪʳ ʤʫʟʝʡʥʳʭ ʵʢʩʧʦʥʘʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʞʘʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʦʙʲʝʢʪʳ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ, ʧʦʞʘʨʳ, 

ʦʧʘʩʥʳʝ ʬʘʢʪʦʨʳ ʧʦʞʘʨʦʚ 

 

ʉʪʨʦʠʪʝʣʴʥʘʷ ʦʪʨʘʩʣʴ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʪʘʙʠʣʴʥʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʜʣʷ ʛʦʨʦʜʘ 

ʉʝʚʘʩʪʦʧʦʣʷ. ʊʘʢ, ʩʦʛʣʘʩʥʦ ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʝ, ʟʘ 10 ʣʝʪ ʚ ʉʝʚʘʩʪʦʧʦʣʝ ʙʳʣʦ ʧʦʩʪʨʦʝʥʦ 

ʠ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʦ 153 ʦʙʲʝʢʪʘ, ʚ ʪʦʤ ʯʠʩʣʝ 30 ʦʙʲʝʢʪʦʚ ʦʙʨʘʟʦʚʘʥʠʷ, 65 ʩʧʦʨʪʠʚʥʳʭ 
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ʦʙʲʝʢʪʦʚ ʠ 38 ʤʝʜʠʮʠʥʩʢʠʭ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚʦʧʨʦʩ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ 

ʧʨʦʠʩʰʝʩʪʚʠʡ ʥʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʣʦʱʘʜʢʘʭ ʚʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʨʠʩʢʠ: ʨʘʙʦʪʳ ʥʘ ʚʳʩʦʪʝ, ʥʘ 

ʢʦʪʦʨʳʝ ʧʨʠʭʦʜʠʪʩʷ ʙʦʣʴʰʠʥʩʪʚʦ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ; ʨʘʙʦʪʳ ʩ ʜʚʠʞʫʱʠʤʠʩʷ ʤʘʰʠʥʘʤʠ ʠ 

ʤʝʭʘʥʠʟʤʘʤʠ, ʧʝʨʝʤʝʱʝʥʠʷ ʛʨʫʟʦʚ; ʨʘʙʦʪʳ ʩ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʚʳʧʦʣʥʝʥʠʝ ʦʛʥʝʚʳʭ 

ʨʘʙʦʪ.  ʊʘʢ ʚ 2023 ʛ. ʥʘ ʩʪʨʦʡʢʝ ʚ ʛ. ʉʝʚʘʩʪʦʧʦʣʝ ʧʨʦʠʟʦʰʝʣ ʧʦʞʘʨ ʩ ʣʝʪʘʣʴʥʳʤ ʠʩʭʦʜʦʤ, 

ʧʨʠʚʝʜʰʠʡ ʢ ʛʠʙʝʣʠ 7 ʯʝʣʦʚʝʢ. ɺʩʝʛʦ ʟʘ 2024 ʛ. ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 1938 

ʧʦʞʘʨʦʚ ʥʘ ʩʪʨʦʷʱʠʭʩʷ ʠ ʨʝʢʦʥʩʪʨʫʠʨʫʝʤʳʭ ʦʙʲʝʢʪʘʭ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ 

ʚʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ: ʥʘʨʫʰʝʥʠʝ ʧʨʘʚʠʣ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʝʦʩʪʦʨʦʞʥʦʝ 

ʦʙʨʘʱʝʥʠʝ ʩ ʦʛʥʝʤ, ʥʘʨʫʰʝʥʠʝ ʭʨʘʥʝʥʠʷ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʛʦʨʶʯʠʭ ʚʝʱʝʩʪʚ, ʠʛʥʦʨʠʨʦʚʘʥʠʝ 

ʤʝʨ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ [3]. 

ɺʦʧʨʦʩ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʛʥʝʚʳʭ ʨʘʙʦʪ ʥʘ ʦʙʲʝʢʪʝ 

ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʷʚʣʷʝʪʩʷ ʯʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʠ ʠʤʝʝʪ ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ.  ʊʘʢ ʧʦʜ 

ʦʙʲʝʢʪʘʤʠ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʧʦʥʠʤʘʶʪʩʷ ʦʙʲʝʢʪʳ ʥʝʜʚʠʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘ ʠ ʠʥʳʝ 

ʦʙʲʝʢʪʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʮʝʥʥʦʩʪʴ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʩʪʦʨʠʠ, ʘʨʭʝʦʣʦʛʠʠ, ʘʨʭʠʪʝʢʪʫʨʳ, 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʠʩʢʫʩʩʪʚʘ, ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ, ʵʩʪʝʪʠʢʠ, ʵʪʥʦʣʦʛʠʠ ʠʣʠ ʘʥʪʨʦʧʦʣʦʛʠʠ, 

ʩʦʮʠʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ ʠ ʷʚʣʷʶʱʠʝʩʷ ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʵʧʦʭ ʠ ʮʠʚʠʣʠʟʘʮʠʡ, ʧʦʜʣʠʥʥʳʤʠ 

ʠʩʪʦʯʥʠʢʘʤʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʟʘʨʦʞʜʝʥʠʠ ʠ ʨʘʟʚʠʪʠʠ ʢʫʣʴʪʫʨʳ [1-2]. ʆʙʝʩʧʝʯʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ 

ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʦʙʲʝʢʪʘʭ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʙʦʪ 

ʟʘʪʨʫʜʥʷʝʪʩʷ ʦʭʨʘʥʥʳʤ ʩʪʘʪʫʩʦʤ ʟʜʘʥʠʷ ʠʣʠ ʝʛʦ ʦʪʜʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʯʘʩʪʝʡ. ɼʘʥʥʳʡ 

ʚʦʧʨʦʩ ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ ʥʘ ʧʨʠʤʝʨʝ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪ ʚ ʟʜʘʥʠʠ ʧʘʥʦʨʘʤʳ çʆʙʦʨʦʥʘ 

ʉʝʚʘʩʪʦʧʦʣʷ 1854 ï 1855 ʛʛ.è. ʅʘ ʧʝʨʚʦʤ ʵʪʘʞʝ ʟʜʘʥʠʷ ʨʘʩʧʦʣʦʞʝʥ ʚʳʩʪʘʚʦʯʥʳʡ ʟʘʣ, 

ʧʦʩʚʷʱʸʥʥʳʡ ʢʣʶʯʝʚʳʤ ʩʦʙʳʪʠʷʤ ʦʙʦʨʦʥʳ ʉʝʚʘʩʪʦʧʦʣʷ ʚ 1854ï1855 ʛʦʜʘʭ, ʘ ʪʘʢʞʝ ʠʩʪʦʨʠʠ 

ʩʦʟʜʘʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʇʘʥʦʨʘʤʳ. ʆʪʩʶʜʘ ʚʠʥʪʦʚʘʷ ʣʝʩʪʥʠʮʘ ʧʦʜʥʠʤʘʝʪ ʧʦʩʝʪʠʪʝʣʝʡ ʥʘ 

ʩʤʦʪʨʦʚʫʶ ʧʣʦʱʘʜʢʫ, ʛʜʝ ʦʥʠ, ʤʝʜʣʝʥʥʦ ʧʝʨʝʤʝʱʘʷʩʴ ʧʦ ʢʨʫʛʫ, ʤʦʛʫʪ ʜʝʪʘʣʴʥʦ ʨʘʩʩʤʦʪʨʝʪʴ 

ʞʠʚʦʧʠʩʥʦʝ ʧʦʣʦʪʥʦ ʠ ʦʙʲʸʤʥʳʡ ʧʨʝʜʤʝʪʥʳʡ ʧʣʘʥ. ɿʜʘʥʠʝ ʠʤʝʝʪ ʢʨʫʛʣʫʶ ʬʦʨʤʫ ʚ ʧʣʘʥʝ ʠ 

ʫʚʝʥʯʘʥʦ ʢʫʧʦʣʦʤ. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʚʳʧʦʣʥʝʥʘ ʚ ʚʠʜʝ ʮʠʣʠʥʜʨʘ ʜʠʘʤʝʪʨʦʤ 40,3 ʤʝʪʨʘ, ʩ 

ʚʳʩʦʪʦʡ ʩʪʝʥ 14,9 ʤʝʪʨʘ. ʇʝʨʝʢʨʳʪʠʝ ʟʜʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʝʙʨʠʩʪʦ-ʢʦʣʴʮʝʚʦʡ ʢʫʧʦʣ, 

ʚʳʧʦʣʥʝʥʥʳʡ ʧʦ ʨʘʜʠʘʣʴʥʦ-ʘʨʦʯʥʦʡ ʩʠʩʪʝʤʝ.  

ʂʫʧʦʣ ʟʜʘʥʠʷ ʠʤʝʝʪ ʩʚʦʜʯʘʪʫʶ ʬʦʨʤʫ ʠ ʧʦ ʚʩʝʤʫ ʧʝʨʠʤʝʪʨʫ ʦʩʥʘʱʸʥ ʦʩʪʝʢʣʸʥʥʳʤ 

ʩʚʝʪʦʚʳʤ ʧʦʷʩʦʤ. ɽʛʦ ʚʳʩʦʪʘ ʩʦʩʪʘʚʣʷʝʪ 9,40 ʤ. ʅʘʜ ʢʫʧʦʣʦʤ ʚʦʟʚʳʰʘʝʪʩʷ ʚʦʩʴʤʠʫʛʦʣʴʥʘʷ 

ʙʘʰʥʷ (ʙʝʣʴʚʝʜʝʨ) ʩʦ ʩʤʦʪʨʦʚʦʡ ʧʣʦʱʘʜʢʦʡ, ʰʠʨʠʥʘ ʢʦʪʦʨʦʡ ʚ ʧʣʘʥʝ ï 3,92 ʤ, ʘ ʚʳʩʦʪʘ ï 

9,20 ʤ. 

ɿʜʘʥʠʝ ʧʦʩʪʨʦʝʥʦ ʧʦ ʙʝʩʢʘʨʢʘʩʥʦʡ ʩʭʝʤʝ ʩ ʥʝʩʫʱʠʤʠ ʩʪʝʥʘʤʠ ʠʟ ʠʟʚʝʩʪʥʷʢʘ. ɺʥʫʪʨʠ 

ʨʘʩʧʦʣʦʞʝʥʳ ʧʦʤʝʱʝʥʠʷ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ɻʣʘʚʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʟʘʥʠʤʘʝʪ 

ʵʢʩʧʦʟʠʮʠʦʥʥʳʡ ʟʘʣ ʧʦʜ ʢʫʧʦʣʴʥʳʤ ʧʝʨʝʢʨʳʪʠʝʤ, ʜʦʧʦʣʥʝʥʥʳʤ ʩʚʝʪʦʚʳʤ ʬʦʥʘʨʸʤ. ɺ ʮʝʥʪʨʝ 

ʥʘʭʦʜʠʪʩʷ ʢʨʫʛʦʚʘʷ ʧʘʥʦʨʘʤʥʘʷ ʧʣʦʱʘʜʢʘ ʩ ʦʪʜʝʣʴʥʳʤʠ ʚʭʦʜʘʤʠ ʠ ʚʳʭʦʜʘʤʠ, ʩʦʝʜʠʥʸʥʥʳʤʠ 

ʚʠʥʪʦʚʳʤʠ ʣʝʩʪʥʠʮʘʤʠ. 

ʇʦ ʧʝʨʠʤʝʪʨʫ ʟʘʣʘ ʨʘʟʤʝʱʝʥʦ ʭʫʜʦʞʝʩʪʚʝʥʥʦʝ ʧʦʣʦʪʥʦ ʇʘʥʦʨʘʤʳ, ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʟʘʣʘ 

ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʝʜʤʝʪʥʳʡ ʧʣʘʥ ʵʢʩʧʦʟʠʮʠʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʥʘʢʣʦʥʥʦʤ ʧʦʤʦʩʪʝ [5]. 

ɺ ʨʘʤʢʘʭ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʧʦ ʨʝʩʪʘʚʨʘʮʠʠ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʲʝʢʪʘ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʟʜʘʥʠʠ ʧʘʥʦʨʘʤʳ 

çʆʙʦʨʦʥʘ ʉʝʚʘʩʪʦʧʦʣʷ 1854 ï 1855 ʛʛ.è ʚʳʧʦʣʥʷʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʨʘʙʦʪ, ʩʦʛʣʘʩʥʦ 

ʨʘʟʨʝʰʝʥʠʶ ʥʘ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ, ʚʳʜʘʥʥʦʛʦ ʋʧʨʘʚʣʝʥʠʝʤ ʄʠʥʢʫʣʴʪʫʨʳ ʈʦʩʩʠʠ ʧʦ ʖʌʆ ʠ 

ʉʂʌʆ: 

ï ʫʩʪʘʥʦʚʢʘ ʣʝʩʦʚ ʧʦ ʬʘʩʘʜʫ ʠ ʚ ʠʥʪʝʨʴʝʨʘʭ; 

ï ʨʝʩʪʘʚʨʘʮʠʷ ʦʛʨʘʞʜʝʥʠʷ ʩʤʦʪʨʦʚʦʡ ʧʣʦʱʘʜʢʠ, ʥʘʨʫʞʥʳʭ ʦʙʭʦʜʥʳʭ ʤʦʩʪʠʢʦʚ ʠ ʣʝʩʪʥʠʮ; 

ï ʨʝʩʪʘʚʨʘʮʠʷ ʢʨʦʚʣʠ (ʚ ʪʦʤ ʯʠʩʣʝ ʟʘʤʝʥʘ ʩʚʝʪʦʚʦʛʦ ʬʦʥʘʨʷ); 

ï ʨʝʩʪʘʚʨʘʮʠʷ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʢʫʧʦʣʘ; 

ï ʨʝʩʪʘʚʨʘʮʠʷ ʦʙʭʦʜʥʦʛʦ ʤʦʩʪʠʢʘ, ʧʦʚʦʨʦʪʥʦʡ ʣʝʩʪʥʠʮʳ, ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʦʛʨʘʞʜʝʥʠʡ; 

ï ʨʝʩʪʘʚʨʘʮʠʷ ʟʦʥʪʘ-ʨʝʬʣʝʢʪʦʨʘ; 

ï ʫʩʪʨʦʡʩʪʚʦ ʦʙʦʡʤ ʢʠʨʧʠʯʥʳʭ ʩʪʦʣʙʦʚ ʧʦʜ ʧʨʝʜʤʝʪʥʳʤ ʧʣʘʥʦʤ [4]. 
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  ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʳʝ ʚʠʜʳ ʨʘʙʦʪ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʯʘʩʪʠʯʥʫʶ ʠʣʠ ʧʦʣʥʫʶ ʟʘʤʝʥʫ 

ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʣʠ ʠʭ ʯʘʩʪʝʡ, ʘ ʵʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʚʷʟʘʥʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʛʥʝʚʳʭ 

ʚʠʜʦʚ ʨʘʙʦʪ. ʉʦʛʣʘʩʥʦ ʠʥʬʦʨʤʘʮʠʠ ʈʦʩʪʨʫʜʘ: çʂ ʦʛʥʝʚʳʤ ʨʘʙʦʪʘʤ ʦʪʥʦʩʷʪʩʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʦʧʝʨʘʮʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʪʢʨʳʪʦʛʦ ʦʛʥʷ, ʠʩʢʨʦʦʙʨʘʟʦʚʘʥʠʝʤ ʠ 

ʥʘʛʨʝʚʘʥʠʝʤ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ, ʩʧʦʩʦʙʥʦʡ ʚʳʟʚʘʪʴ ʚʦʩʧʣʘʤʝʥʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʠ ʢʦʥʩʪʨʫʢʮʠʡ 

(ʵʣʝʢʪʨʦʩʚʘʨʢʘ, ʛʘʟʦʩʚʘʨʢʘ, ʙʝʥʟʦ-ʢʝʨʘʩʠʥʦʨʝʟʢʘ, ʧʘʷʣʴʥʳʝ ʨʘʙʦʪʳ, ʤʝʭʘʥʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ 

ʤʝʪʘʣʣʘ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʠʩʢʨ ʠ ʪ.ʧ.)è. ʊʘʢʞʝ ʚ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʦʪʥʘ ʠ ʧʨʝʜʤʝʪʥʦʛʦ 

ʧʣʘʥʘ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʝʤʦʥʪʘʞ ʤʫʟʝʡʥʳʭ ʵʢʩʧʦʥʘʪʦʚ ʥʝʚʦʟʤʦʞʝʥ ʚ ʚʠʜʫ ʚʝʪʭʦʩʪʠ 

ʧʦʣʦʪʥʘ ʠ ʵʢʩʧʦʟʠʮʠʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʧʨʝʜʤʝʪʥʦʤ ʧʣʘʥʝ (ʨʠʩ.1).   

 

 
ʘ 

 
ʙ 

ʈʠʩ. 1 ï ʆʩʥʦʚʥʘʷ ʤʫʟʝʡʥʘʷ ʢʦʤʧʦʟʠʮʠʷ ʦʙʲʝʢʪʘ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʟʜʘʥʠʠ ʧʘʥʦʨʘʤʳ çʆʙʦʨʦʥʘ ʉʝʚʘʩʪʦʧʦʣʷ 1854 ï 1855 ʛʛ.è: ʘ ï ʩʤʦʪʨʦʚʘʷ ʧʣʦʱʘʜʢʘ ʟʜʘʥʠʷ; ʙ ï 

ʧʨʝʜʤʝʪʥʳʡ ʧʣʘʥ ʵʢʩʧʦʟʠʮʠʠ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʧʨʦʚʦʜʠʪʴ ʚʳʰʝʫʢʘʟʘʥʥʳʝ 

ʨʘʙʦʪʳ ʥʝ ʜʝʤʦʥʪʠʨʫʷ ʧʦʣʦʪʥʦ ʠ ʵʢʩʧʦʟʠʮʠʶ. ɼʣʷ ʫʩʪʘʥʦʚʢʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʣʝʩʦʚ ʚʥʫʪʨʠ 

ʟʜʘʥʠʷ ʧʨʝʜʣʦʞʝʥʦ ʚʳʧʦʣʥʠʪʴ ʚʨʝʤʝʥʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʠʟ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, 

ʚʳʧʦʣʥʠʪʴ ʚʨʝʤʝʥʥʳʡ ʥʘʩʪʠʣ ʠʟ ʙʨʫʩʘ ʩʝʯʝʥʠʝʤ 100ʭ200 ʤʤ ʩ ʫʢʨʳʪʠʝʤ ʚʝʨʭʥʝʛʦ ʩʣʦʷ 

ʬʘʥʝʨʦʡ ʪʦʣʱʠʥʦʡ 10 ʤʤ, ʨʝʤʦʥʪ ʠ ʢʨʫʧʥʫʶ ʩʙʦʨʢʫ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʧʨʦʠʟʚʦʜʠʪʴ 

ʥʘ ʚʨʝʤʝʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ (ʨʠʩ. 2) [7].  

 

 
 

ʈʠʩ. 2  ʉʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ ʚʨʝʤʝʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʙʝʟ ʜʝʤʦʥʪʘʞʘ ʤʫʟʝʡʥʳʭ 

ʵʢʩʧʦʥʘʪʦʚ. 
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ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʙʦʪ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʶ ʦʙʲʝʢʪʘ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʞʝʤ ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʨʠʩʢʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʛʥʝʚʳʭ ʨʘʙʦʪ: 

ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʪʢʨʳʪʦʛʦ ʦʛʥʷ ʠ ʠʩʢʨʦʦʙʨʘʟʦʚʘʥʠʝ ʧʨʠ ʩʚʘʨʢʝ: ʬʣʘʥʮʝʚ ʢ ʤʝʪʘʣʣʠʯʝʩʢʠʤ 

ʙʘʣʢʘʤ; ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʪʨʫʙ ʩʪʦʝʢ; ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʝʨʠʣ ʠ ʩʝʢʮʠʡ ʦʛʨʘʞʜʝʥʠʷ ʦʙʭʦʜʥʦʛʦ 

ʤʦʩʪʠʢʘ; ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʭ ʩʪʘʣʴʥʳʭ ʫʛʦʣʢʦʚ, ʦʙʨʘʟʫʶʱʠʭ ʢʫʧʦʣʴʥʳʝ ʩʚʷʟʠ; 

ï ʥʘʣʠʯʠʝ ʛʦʨʶʯʠʭ ʤʘʪʝʨʠʘʣʦʚ: ʥʘʩʪʠʣʳ ʠʟ ʜʦʩʦʢ, ʦʙʰʠʚʢʘ ʢʫʧʦʣʴʥʦʡ ʢʨʦʚʣʠ, ʜʝʨʝʚʷʥʥʳʝ 

ʚʨʝʤʝʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ; 

ï ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʜʝʤʦʥʪʘʞʘ ʵʢʩʧʦʥʘʪʦʚ; 

ï ʦʪʩʫʪʩʪʚʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʠ ʨʘʙʦʪʳ ʧʦ ʨʝʤʦʥʪʫ ʠ ʟʘʤʝʥʳ 

ʧʦʞʘʨʥʦʛʦ ʚʦʜʦʧʨʦʚʦʜʘ. 

 ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʬʘʢʪʦʚ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʳ ʠ ʚʥʝʜʨʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʤʝʨʦʧʨʠʷʪʠʷ: ʫʢʨʳʪʴ ʞʠʚʦʧʠʩʥʦʝ ʧʦʣʦʪʥʦ ʩ ʜʚʫʭ ʩʪʦʨʦʥ ʙʨʝʟʝʥʪʦʤ ʦʛʥʝʫʧʦʨʥʳʤ ʩ 

ʧʝʨʝʭʣʝʩʪʦʤ ʧʦ ʜʣʠʥʝ, ʧʨʝʜʤʝʪʥʳʡ ʧʣʘʥ ʦʛʥʝʫʧʦʨʥʳʤ ʢʘʨʪʦʥʦʤ ʠ ʧʣʝʥʢʘʤʠ, ʧʦʩʣʝ ʤʦʥʪʘʞʘ 

ʦʧʦʨʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʚʳʧʦʣʥʠʪʴ ʟʘʱʠʪʥʦʝ ʧʦʢʨʳʪʠʝ ʠʟ ʦʛʥʝʫʧʦʨʥʦʛʦ ʙʨʝʟʝʥʪʘ; ʥʘʩʪʠʣ ʠʟ 

ʬʘʥʝʨʳ, ʘ ʪʘʢʞʝ ʭʦʜʦʚʳʝ ʤʦʩʪʠʢʠ ʨʘʤʥʳʭ ʣʝʩʦʚ ʦʙʨʘʙʦʪʘʪʴ ʦʛʥʝʟʘʱʠʪʥʳʤʠ ʩʦʩʪʘʚʘʤʠ 1 

ʛʨʫʧʧʳ ʦʛʥʝʩʪʦʡʢʦʩʪʠ; ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʙʘʣʦʢ ʧʨʝʜʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʙʦʣʪʦʚʦʝ ʩʦʝʜʠʥʝʥʠʝ, ʫʟʝʣ ʩʪʳʢʦʚʢʠ ʙʘʣʦʢ ʥʘʩʪʠʣʘ ʩʦ ʩʪʦʡʢʘʤʠ ʚʳʧʦʣʥʠʪʴ ʧʦ ʧʨʠʥʮʠʧʫ 

çʰʠʧ-ʧʘʟè, ʧʨʠʚʘʨʢʫ ʬʣʘʥʮʝʚ ʠ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʪʨʫʙ ʢ ʙʘʣʢʘʤ ʥʘʩʪʠʣʘ ʧʨʦʠʟʚʦʜʠʪʴ ʥʘ 

ʦʙʦʨʫʜʦʚʘʥʥʦʤ ʩʚʘʨʦʯʥʦʤ ʧʦʩʪʫ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʠ; ʚʨʝʤʝʥʥʳʝ 

ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʣʝʩʘ ʚ ʟʜʘʥʠʠ ʧʘʥʦʨʘʤʳ ʦʙʨʘʙʦʪʘʪʴ ʦʛʥʝʟʘʱʠʪʥʳʤ ʩʦʩʪʘʚʦʤ, ʯʪʦ ʧʦʚʳʩʠʣʦ ʙʳ 

ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʚʳʩʦʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ; ʤʝʩʪʘ ʧʨʦʚʝʜʝʥʠʷ ʦʛʥʝʚʳʭ ʨʘʙʦʪ ʦʙʦʨʫʜʦʚʘʪʴ 

ʩʨʝʜʩʪʚʘʤʠ ʧʦʞʘʨʦʪʫʰʝʥʠʷ. ʊʘʢ ʞʝ ʜʣʷ ʢʦʥʪʨʦʣʷ ʩʦʙʣʶʜʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʧʦʞʘʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʙʦʯʠʭ ʠ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ ʙʳʣʠ ʚʚʝʜʝʥʳ ʯʝʢ-ʣʠʩʪʳ, 

ʢʦʪʦʨʳʝ ʝʞʝʜʥʝʚʥʦ ʟʘʧʦʣʥʷʣʠʩʴ ʦʪʚʝʪʩʪʚʝʥʥʳʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʟʘ ʧʨʦʚʝʜʝʥʠʝ ʨʘʙʦʪ ʧʦ 

ʩʦʭʨʘʥʝʥʠʶ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʶ ʦʙʲʝʢʪʘ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʢ ʩʦʚʨʝʤʝʥʥʦʤʫ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ [6].  

 ɺ ʩʦʩʪʘʚ ʯʝʢ ʣʠʩʪʘ ʚʭʦʜʠʣʠ ʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʟʘʧʦʣʥʷʪʴ 

ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʨʘʙʦʪ ʚ ʧʨʦʮʝʩʩʝ ʥʘʭʦʞʜʝʥʠʷ ʥʘ ʦʙʲʝʢʪʝ: 

ï ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ: 

ï ʥʘʣʠʯʠʝ ʜʝʡʩʪʚʫʶʱʝʛʦ ʫʜʦʩʪʦʚʝʨʝʥʠʷ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ, ʧʦʞʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʤʠʥʠʤʫʤ, 

ʜʝʡʩʪʚʫʶʱʝʛʦ ʫʜʦʩʪʦʚʝʨʝʥʠʷ ʧʦ ʵʣʝʢʪʨʦʙʝʟʦʧʘʩʥʦʩʪʠ, ʜʝʡʩʪʚʫʶʱʠʡ ʥʘʨʷʜ ʜʦʧʫʩʢ; 

ï ʥʘʣʠʯʠʝ ʧʦʣʥʦʛʦ ʢʦʤʧʣʝʢʪʘ ʉʀɿ ʥʘ ʨʘʙʦʯʝʤ (ʢʘʩʢʘ / ʩʚʘʨʦʯʥʘʷ ʤʘʩʢʘ, ʩʧʝʮʦʜʝʞʜʘ, ʦʙʫʚʴ, 

ʧʝʨʯʘʪʢʠ, ʟʘʱʠʪʥʳʝ ʦʯʢʠ); 

ï ʦʪʩʫʪʩʪʚʠʝ ʧʨʠʟʥʘʢʦʚ ʘʣʢʦʛʦʣʴʥʦʛʦ/ʥʘʨʢʦʪʠʯʝʩʢʦʛʦ ʦʧʴʷʥʝʥʠʷ; 

ï ʦʟʥʘʢʦʤʣʝʥʥʦʩʪʴ ʨʘʙʦʯʝʛʦ ʩ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʦʛʥʝʚʳʭ ʨʘʙʦʪ (ʇʨʘʚʠʣʘ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʇʇɹ-01-03), 

ʌʝʜʝʨʘʣʴʥʳʡ ɿʘʢʦʥ ʦʪ 22 ʠʶʣʷ 2008 ʛ. ˉ123-ʌɿ çʊʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ ʦ ʪʨʝʙʦʚʘʥʠʷʭ 

ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè, ʩʪ. 243 çʋʛʦʣʦʚʥʦʛʦ ʢʦʜʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè ʦʪ 13.06.1996 

N 63-ʌɿ (ʨʝʜ. ʦʪ 24.06.2025)); 

ï ʠʩʧʨʘʚʥʦʩʪʴ ʩʪʨʘʭʦʚʦʯʥʳʭ ʩʠʩʪʝʤ (ʧʦʷʩʘ, ʢʘʨʘʙʠʥʳ, ʩʪʨʦʧʳ);  

ï ʦʛʨʘʞʜʝʥʠʝ ʦʧʘʩʥʳʭ ʟʦʥ ʠ ʣʶʢʦʚ; 

ï ʟʥʘʥʠʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʛʥʝʪʫʰʠʪʝʣʝʡ ʠ ʵʚʘʢʫʘʮʠʦʥʥʳʭ ʧʫʪʝʡ; 

ï ʦʪʩʫʪʩʪʚʠʝ ʟʘʛʨʦʤʦʞʜʝʥʠʷ ʧʨʦʭʦʜʦʚ ʤʘʪʝʨʠʘʣʘʤʠ; 

ï ʥʘʣʠʯʠʝ ʥʘ ʤʝʩʪʝ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʠʩʧʨʘʚʥʳʭ ʩʨʝʜʩʪʚ ʧʦʞʘʨʦʪʫʰʝʥʠʷ. 

ï ʀʥʩʪʨʫʤʝʥʪ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʧʨʠʤʝʥʷʝʤʦʝ ʨʘʙʦʯʠʤʠ: 

ï ʠʥʩʪʨʫʤʝʥʪ ʠʩʧʨʘʚʝʥ, ʥʝʪ ʧʦʚʨʝʞʜʝʥʠʡ ʢʘʙʝʣʝʡ, ʢʦʨʧʫʩʦʚ; 

ï  ɻ ʣʝʢʪʨʦʠʥʩʪʨʫʤʝʥʪ ʠʤʝʝʪ ʟʘʟʝʤʣʝʥʠʝ ʠ ʋɿʆ (ʝʩʣʠ ʪʨʝʙʫʝʪʩʷ); 

ï  ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʘʱʠʪʥʳʭ ʢʦʞʫʭʦʚ ʥʘ ʧʠʣʘʭ, ʙʦʣʛʘʨʢʘʭ ʠ ʪ. ʜ.; 

ï  ʦʪʩʫʪʩʪʚʠʝ ʦʛʦʣʝʥʥʳʭ ʧʨʦʚʦʜʦʚ; 

ï   ʨʘʙʦʪʘ ʪʦʣʴʢʦ ʩ ʠʥʩʪʨʫʤʝʥʪʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʢʣʘʩʩʘ ʟʘʱʠʪʳ. 

  ï ʆʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʪ ʥʘ ʦʙʲʝʢʪʝ: 
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ï   ʥʘʣʠʯʠʝ ʫʪʚʝʨʞʜʝʥʥʳʭ ʇʇʈ (ʧʨʦʝʢʪʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ) ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ ʥʘ 

ʚʳʧʦʣʥʝʥʠʝ ʦʛʥʝʚʳʭ ʨʘʙʦʪ; 

ï   ʢʦʥʪʨʦʣʴ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʛʨʘʬʠʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ; 

ï   ʧʨʦʚʝʨʢʘ ʜʦʧʫʩʢʦʚ ʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʫʙʧʦʜʨʷʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ; 

ï   ʥʘʣʠʯʠʝ ʧʦʣʥʦʛʦ ʢʦʤʧʣʝʢʪʘ ʉʀɿ ʥʘ ʨʘʙʦʯʠʭ ʩʫʙʧʦʜʨʷʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ; 

ʨʝʛʫʣʷʨʥʳʝ ʦʩʤʦʪʨʳ ʩʪʨʦʠʪʝʣʴʥʳʭ ʣʝʩʦʚ, ʣʝʙʝʜʦʢ, ʧʦʜʤʦʩʪʝʡ. 

  ɼʘʥʥʳʝ ʯʝʢ-ʣʠʩʪʳ ʝʞʝʥʝʜʝʣʴʥʦ ʩʜʘʚʘʣʠʩʴ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʦʪʜʝʣ, ʩ 

ʝʞʝʜʥʝʚʥʦʡ ʯʠʩʣʝʥʥʦʩʪʴʶ ʨʘʙʦʯʠʭ ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʩʨʝʜʩʪʚ ʤʝʭʘʥʠʟʘʮʠʠ. ʈʘʙʦʯʠʝ, ʥʝ 

ʦʪʚʝʯʘʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʨʘʙʦʪʘʤ, ʥʝ ʜʦʧʫʩʢʘʣʠʩʴ, ʠʥʩʪʨʫʤʝʥʪ, ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʪʨʝʙʦʚʘʥʠʷʤ ʚ ʨʘʙʦʪʘʭ, ʥʝ ʧʨʠʤʝʥʷʣʩʷ. ʈʝʘʣʠʟʘʮʠʷ ʧʨʝʜʣʦʞʝʥʥʳʭ ʤʝʨ ʧʦʟʚʦʣʠʣʘ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʥʠʟʠʪʴ ʨʠʩʢʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʘ ʠ ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʢʘʢ ʨʘʙʦʪʥʠʢʦʚ, ʪʘʢ ʠ 

ʤʫʟʝʡʥʳʭ ʵʢʩʧʦʥʘʪʦʚ. ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʩʪʘʣʦ ʩʦʯʝʪʘʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ 

(ʦʛʥʝʟʘʱʠʪʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʤʝʪʦʜʳ ʩʦʝʜʠʥʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ) ʠ ʩʪʨʦʛʦʛʦ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ. ɿʘ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʥʘ ʦʙʲʝʢʪʝ ʧʨʦʠʩʰʝʩʪʚʠʡ ʥʝ ʙʳʣʦ, 

ʪʘʢʞʝ ʩʥʠʟʠʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʙʨʘʢʘ ʠ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ ʪʨʝʙʦʚʘʥʠʷʤ ʩʚʦʜʦʚ 

ʧʨʘʚʠʣ ʠ ʜʨʫʛʦʡ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

 ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

 1. ʇʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʧʨʦʠʩʰʝʩʪʚʠʡ ʥʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʣʦʱʘʜʢʘʭ.  

 2. ʅʘ ʧʨʠʤʝʨʝ ʟʜʘʥʠʷ ʧʘʥʦʨʘʤʳ çʆʙʦʨʦʥʘ ʉʝʚʘʩʪʦʧʦʣʷ 1854 ï 1855 ʛʛ.è ʙʳʣ ʨʘʩʩʤʦʪʨʝʥ 

ʚʦʧʨʦʩ ʧʨʦʚʝʜʝʥʠʷ ʦʛʥʝʚʳʭ ʨʘʙʦʪ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʤʫʟʝʡʥʳʤʠ ʵʢʩʧʦʥʘʪʘʤʠ: ʧʨʝʜʤʝʪʥʳʡ 

ʧʣʘʥ ʵʢʩʧʦʟʠʮʠʠ, ʞʠʚʦʧʠʩʥʦʝ ʧʦʣʦʪʥʦ.  

3. ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʨʠʩʢʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʛʥʝʚʳʭ ʨʘʙʦʪ, ʧʦ ʢʘʞʜʦʤʫ ʨʠʩʢʫ 

ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʢʦʤʧʝʥʩʘʮʠʦʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ. ʊʘʢʞʝ ʚ ʮʝʣʷʭ ʢʦʥʪʨʦʣʷ ʩʦʙʣʶʜʝʥʠʷ 

ʪʨʝʙʦʚʘʥʠʡ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʙʦʯʠʤʠ ʠ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʤ ʧʝʨʩʦʥʘʣʦʤ 

ʨʘʟʨʘʙʦʪʘʥ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʯʝʢ-ʣʠʩʪ.  

ʆʙʝʩʧʝʯʝʥʠʝ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʦʙʲʝʢʪʘʭ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʦʛʥʝʚʳʭ ʨʘʙʦʪ ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ, ʫʯʠʪʳʚʘʶʱʝʛʦ ʢʘʢ ʪʝʭʥʠʯʝʩʢʠʝ, 

ʪʘʢ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʘʩʧʝʢʪʳ. ʅʘ ʧʨʠʤʝʨʝ ʧʘʥʦʨʘʤʳ çʆʙʦʨʦʥʘ ʉʝʚʘʩʪʦʧʦʣʷè ʙʳʣʦ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʜʘʞʝ ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ (ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʜʝʤʦʥʪʘʞʘ 

ʵʢʩʧʦʥʘʪʦʚ, ʚʝʪʭʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʡ) ʤʦʞʥʦ ʥʘʡʪʠ ʵʬʬʝʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ 

ʨʠʩʢʦʚ. 

ʂʣʶʯʝʚʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʤʦʛʫʪ ʩʪʘʪʴ: 

ï  ʨʘʟʨʘʙʦʪʢʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʠ ʤʝʪʦʜʠʢ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʛʥʝʚʳʭ ʨʘʙʦʪ 

ʫʯʠʪʳʚʘʶʱʠʭ ʩʧʝʮʠʬʠʢʫ ʦʙʲʝʢʪʦʚ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ; 

ï  ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʝʨʩʦʥʘʣʘ, ʟʘʥʷʪʦʛʦ ʚ ʨʝʩʪʘʚʨʘʮʠʦʥʥʳʭ ʨʘʙʦʪʘʭ, ʩ ʘʢʮʝʥʪʦʤ ʥʘ 

ʧʦʞʘʨʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ. 
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Annotation. The article analyzes the main causes of accidents at construction sites in the 
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ʆʈɻɸʅʀɿɸʎʀʗ ɻʆʉʋɼɸʈʉʊɺɽʅʅʆɻʆ ʕʂʆʃʆɻʀʏɽʉʂʆɻʆ ʄʆʅʀʊʆʈʀʅɻɸ 
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ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ, ʦʧʠʩʳʚʘʝʪʩʷ 

ʩʪʨʫʢʪʫʨʘ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ, ʘ ʪʘʢʞʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʝʸ ʨʦʣʴ ʚ 

ʩʚʦʝʚʨʝʤʝʥʥʦʤ ʚʳʷʚʣʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ ʠ ʦʙʝʩʧʝʯʝʥʠʠ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ ʠ ʥʘʩʝʣʝʥʠʷ 

ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʜʣʷ ʧʨʠʥʷʪʠʷ ʵʬʬʝʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʧʦ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʠ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʚʦʟʜʫʭʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ, 

ʩʪʘʮʠʦʥʘʨʥʳʝ ʩʪʘʥʮʠʠ ʤʦʥʠʪʦʨʠʥʛʘ, ʩʠʩʪʝʤʘ ʠ ʩʝʪʴ ʤʦʥʠʪʦʨʠʥʛʘ. 

 

ʂʦʤʠʪʝʪ ʧʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʶ, ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʦʙʝʩʧʝʯʝʥʠʶ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʜʘʣʝʝ ð ʂʦʤʠʪʝʪ) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʪʠʚʥʳʤʠ ʧʨʘʚʦʚʳʤʠ 

ʘʢʪʘʤʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚ ʨʝʘʣʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. ʆʥ ʠʤʝʝʪ ʧʦʣʥʦʤʦʯʠʷ ʧʦ ʩʦʟʜʘʥʠʶ ʠ ʦʙʝʩʧʝʯʝʥʠʶ ʨʘʙʦʪʳ 
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ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʩʠʩʪʝʤ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 

ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʝʜʠʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʢʦʥʪʨʦʣʴ ʟʘ ʢʘʯʝʩʪʚʦʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ 

ʚʝʜʸʪʩʷ ʂʦʤʠʪʝʪʦʤ ʯʝʨʝʟ ʧʦʜʚʝʜʦʤʩʪʚʝʥʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʉʇʙ ɻɹʋ çʄʠʥʝʨʘʣè. ʄʦʥʠʪʦʨʠʥʛ 

ʧʨʦʚʦʜʠʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ, ʚʢʣʶʯʘʶʱʝʡ 25 ʩʪʘʮʠʦʥʘʨʥʳʭ 

ʥʘʙʣʶʜʘʪʝʣʴʥʳʭ ʧʫʥʢʪʦʚ. ɺ ʩʪʨʫʢʪʫʨʝ ʉʇʙ ɻɹʋ çʄʠʥʝʨʘʣè ʨʘʙʦʪʘʝʪ ʮʝʥʪʨ, ʦʪʚʝʯʘʶʱʠʡ ʟʘ 

ʩʙʦʨ, ʭʨʘʥʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʤʦʥʠʪʦʨʠʥʛʘ, ʘ ʪʘʢʞʝ ʟʘ ʢʦʦʨʜʠʥʘʮʠʶ ʨʘʙʦʪʳ ʚʩʝʭ 

ʩʪʘʥʮʠʡ. ʉʪʘʮʠʦʥʘʨʥʳʝ ʧʦʩʪʳ ʨʘʟʤʝʱʝʥʳ ʨʘʚʥʦʤʝʨʥʦ ʠ ʦʭʚʘʪʳʚʘʶʪ ʚʩʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ 

ʨʘʡʦʥʳ ʛʦʨʦʜʘ. 

ʆʩʥʦʚʥʳʤ ʧʨʠʥʮʠʧʦʤ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʚʦʟʜʫʭʘ ʠ ʫʨʦʚʥʷ ʝʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʷʚʣʷʝʪʩʷ 

çʩʝʪʝʚʦʡè ʧʦʜʭʦʜ, ʧʨʠ ʢʦʪʦʨʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʤʧʣʝʢʩ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ, 

ʦʙʲʝʜʠʥʸʥʥʳʭ ʚ ʩʪʘʮʠʦʥʘʨʥʳʝ ʧʦʩʪʳ, ʧʝʨʝʜʚʠʞʥʳʝ ʣʘʙʦʨʘʪʦʨʠʠ ʠ ʜʨʫʛʠʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ. ɺʩʝ 

ʦʥʠ ʬʦʨʤʠʨʫʶʪ ʝʜʠʥʫʶ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʩ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤ 

ʩʙʦʨʦʤ, ʦʙʨʘʙʦʪʢʦʡ ʜʘʥʥʳʭ ʠ ʧʦʜʛʦʪʦʚʢʦʡ ʦʪʯʝʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʅʘ ʩʪʘʥʮʠʷʭ ʚʳʧʦʣʥʷʝʪʩʷ 

ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʦʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ 

ʢʦʪʦʨʳʭ ʚʳʩʪʫʧʘʶʪ ʧʨʝʜʧʨʠʷʪʠʷ ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʠ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʘʚʪʦʤʦʙʠʣʴʥʳʡ 

ʪʨʘʥʩʧʦʨʪ ð ʬʘʢʪʦʨʳ, ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʱʠʝ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ ʚ ʛʦʨʦʜʝ. 

ʂʦʥʮʝʥʪʨʘʮʠʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ 

ʩʣʝʜʫʶʱʠʤ ʢʦʤʧʦʥʝʥʪʘʤ: ʦʢʩʠʜ ʠ ʜʠʦʢʩʠʜ ʘʟʦʪʘ (NO ʠ NO ), ʦʢʩʠʜ ʫʛʣʝʨʦʜʘ (CO), ʜʠʦʢʩʠʜ 

ʩʝʨʳ (SO ), ʘʤʤʠʘʢ (NH ), ʦʟʦʥ (O ), ʘ ʪʘʢʞʝ ʚʟʚʝʰʝʥʥʳʝ ʯʘʩʪʠʮʳ ʩ ʨʘʟʤʝʨʘʤʠ ʬʨʘʢʮʠʡ 10 ʠ 

2,5 ʤʠʢʨʦʤʝʪʨʘ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʩʪʘʥʮʠʷʭ, ʦʩʥʘʱʸʥʥʳʭ ʭʨʦʤʘʪʦʛʨʘʬʘʤʠ, ʧʨʦʚʦʜʠʪʩʷ 

ʠʟʤʝʨʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʙʝʥʟʦʣʘ, ʪʦʣʫʦʣʘ, ʵʪʠʣʙʝʥʟʦʣʘ, ʢʩʠʣʦʣʦʚ (ʦʨʪʦ-, ʤʝʪʘ-, ʧʘʨʘ-

ʠʟʦʤʝʨʦʚ) ʠ ʬʝʥʦʣʘ. ʇʘʨʘʣʣʝʣʴʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʝʛʫʣʷʨʥʳʡ ʝʞʝʜʥʝʚʥʳʡ ʦʪʙʦʨ ʧʨʦʙ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʙʝʥʟ(ʘ)ʧʠʨʝʥʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʘʥʘʣʠʟʦʤ ʚ ʘʢʢʨʝʜʠʪʦʚʘʥʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ [3]. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʛʦʨʦʜʝ ʙʳʣʘ ʨʝʰʝʥʘ 

ʢʣʶʯʝʚʘʷ ʟʘʜʘʯʘ ð ʜʣʷ ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʙʳʣʠ ʚʳʙʨʘʥʳ ʤʝʪʦʜʳ 

ʠʟʤʝʨʝʥʠʡ ʩ ʚʨʝʤʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʠʥʪʝʨʚʘʣʘʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʟʜʦʨʦʚʴʝ 

ʯʝʣʦʚʝʢʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʫʯʠʪʳʚʘʪʴ ʢʘʢ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʝ ʦʩʪʨʳʝ, ʪʘʢ ʠ ʜʣʠʪʝʣʴʥʳʝ 

ʭʨʦʥʠʯʝʩʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ. ʅʘ ʩʪʘʥʮʠʷʭ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʦʩʥʦʚʥʳʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ 

ʧʨʦʚʦʜʷʪʩʷ ʢʨʫʛʣʦʩʫʪʦʯʥʦ ʠ ʥʝʧʨʝʨʳʚʥʦ ʩ ʫʩʨʝʜʥʝʥʠʝʤ ʯʝʨʝʟ ʢʘʞʜʳʝ 20 ʤʠʥʫʪ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦ 72 ʟʘʤʝʨʦʚ ʚ ʩʫʪʢʠ ʠ ʦʢʦʣʦ 26 280 ʟʘʤʝʨʦʚ ʚ ʛʦʜ ʜʣʷ ʢʘʞʜʦʛʦ ʚʝʱʝʩʪʚʘ. ʊʘʢʘʷ 

ʦʨʛʘʥʠʟʘʮʠʷ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʛʘʨʘʥʪʠʨʫʝʪ ʨʝʛʫʣʷʨʥʦʝ ʧʦʣʫʯʝʥʠʝ ʪʦʯʥʦʡ 

ʦʧʝʨʘʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ, ʘ ʪʘʢʞʝ 

ʥʘʢʦʧʣʝʥʠʝ ʜʘʥʥʳʭ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ [1]. 

ʉ 2020 ʛʦʜʘ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ɼʝʞʫʨʥʘʷ ʩʣʫʞʙʘ ʣʘʙʦʨʘʪʦʨʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ, ʦʩʫʱʝʩʪʚʣʷʶʱʘʷ ʢʨʫʛʣʦʩʫʪʦʯʥʳʡ ʢʦʥʪʨʦʣʴ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʚʦʟʜʫʭʘ. ɺ ʨʘʤʢʘʭ ʝʸ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʦʚʦʜʷʪʩʷ ʢʘʢ ʦʧʝʨʘʪʠʚʥʳʝ, ʪʘʢ ʠ ʤʘʨʰʨʫʪʥʳʝ 

ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʫʨʦʚʥʝʤ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʘʭ ʛʦʨʦʜʘ. 

ɺ ʚʝʜʝʥʠʠ ʂʦʤʠʪʝʪʘ ʥʘʭʦʜʷʪʩʷ ʪʨʠ ʧʝʨʝʜʚʠʞʥʳʝ ʣʘʙʦʨʘʪʦʨʠʠ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ 

ʢʘʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʢʦʪʦʨʳʝ ʫʩʠʣʠʚʘʶʪ ʢʦʥʪʨʦʣʴ ʠ ʩʧʦʩʦʙʥʳ ʠʟʤʝʨʷʪʴ ʜʦ 140 

ʨʘʟʣʠʯʥʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. ʕʪʠ ʣʘʙʦʨʘʪʦʨʠʠ ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ 

ʢʨʫʛʣʦʩʫʪʦʯʥʦʡ ʜʝʞʫʨʥʦʡ ʩʣʫʞʙʦʡ ʉʇʙ ɻɹʋ çʄʠʥʝʨʘʣè, ʦʩʫʱʝʩʪʚʣʷʶʱʝʡ ʧʦʩʪʦʷʥʥʳʡ 

ʥʘʜʟʦʨ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʚʦʟʜʫʭʘ. ʇʦʣʫʯʘʝʤʳʝ ʪʦʯʥʳʝ ʜʘʥʥʳʝ ʦ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʦʟʚʦʣʷʶʪ ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʠʥʠʤʘʪʴ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʠ 

ʠʥʬʦʨʤʠʨʦʚʘʪʴ ʦʨʛʘʥʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ, ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʰʠʨʦʢʫʶ 

ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ ʦ ʨʝʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ. 

ɺ ʨʘʤʢʘʭ ʤʦʜʝʨʥʠʟʘʮʠʠ ʝʜʠʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʢ 2026 ʛʦʜʫ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʝʨʝʜʚʠʞʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ ʜʦ ʧʷʪʠ. 

ʉʪʘʮʠʦʥʘʨʥʳʝ ʩʪʘʥʮʠʠ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʛʦʨʦʜʝ ʥʘʯʘʣʠ ʨʘʙʦʪʫ ʚ 1999 ʛʦʜʫ ʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ ʪʨʝʙʫʶʪ ʦʙʥʦʚʣʝʥʠʷ. ɺ 2023 ʛʦʜʫ ʂʦʤʠʪʝʪ ʟʘʢʫʧʠʣ ʠ ʫʩʪʘʥʦʚʠʣ ʜʝʚʷʪʴ ʥʦʚʳʭ 

ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʩʪʘʥʮʠʡ, ʘ ʚ 2024 ʛʦʜʫ ʝʱʸ ʜʝʩʷʪʴ. ʂ 2026 ʛʦʜʫ ʩʝʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ 

ʩʪʘʮʠʦʥʘʨʥʳʭ ʩʪʘʥʮʠʡ ʧʣʘʥʠʨʫʝʪʩʷ ʨʘʩʰʠʨʠʪʴ ʩ 25 ʜʦ 30 ʦʙʲʝʢʪʦʚ. 
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ɺʪʦʨʦʡ ʦʨʛʘʥ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ, ʢʦʪʦʨʳʡ ʦʩʫʱʝʩʪʚʣʷʝʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ï ʌɻɹʋ çʉʝʚʝʨʦ-

ɿʘʧʘʜʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʦ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ʠ ʤʦʥʠʪʦʨʠʥʛʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳè (ʜʘʣʝʝ ï 

ʈʦʩʛʠʜʨʦʤʝʪ). ɼʠʩʢʨʝʪʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʢʘʯʝʩʪʚʦʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ 

ʥʘ ʜʝʩʷʪʠ ʩʪʘʥʮʠʷʭ ʤʦʥʠʪʦʨʠʥʛʘ, ʪʘʢʞʝ ʫ ʈʦʩʛʠʜʨʦʤʝʪʘ ʠʤʝʝʪʩʷ ʦʜʥʘ ʧʝʨʝʜʚʠʞʥʘʷ 

ʣʘʙʦʨʘʪʦʨʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ.   

ʉʪʘʮʠʦʥʘʨʥʳʝ ʧʫʥʢʪʳ ʥʘʙʣʶʜʝʥʠʡ ʙʳʣʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʤʝʩʪʘʭ, ʚʳʙʨʘʥʥʳʭ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʚ 

ʛʦʨʦʜʝ, ʫʯʠʪʳʚʘʶʱʠʭ ʚʣʠʷʥʠʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʘʚʪʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, 

ʙʳʪʦʚʳʭ ʠ ʠʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʫʩʣʦʚʠʷ ʨʘʩʩʝʠʚʘʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʚʢʣʶʯʘʷ 

ʨʝʟʫʣʴʪʘʪʳ ʢʦʤʧʣʝʢʩʥʳʭ ʨʘʩʯʝʪʦʚ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʦʙʲʝʢʪʠʚʥʳʭ ʠ ʥʘʜʝʞʥʳʭ ʜʘʥʥʳʭ ʩ ʫʯʸʪʦʤ 

ʩʧʝʮʠʬʠʢʠ ʛʦʨʦʜʘ ʠ ʧʣʦʪʥʦʩʪʠ ʝʛʦ ʥʘʩʝʣʝʥʠʷ, ʥʘʙʣʶʜʘʪʝʣʴʥʳʝ ʧʦʩʪʳ ʩʝʡʯʘʩ ʨʘʟʤʝʱʘʶʪʩʷ ʚ 

ʨʘʟʣʠʯʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʦʥʘʭ: ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʛʦʨʦʜʘ, ʞʠʣʳʭ ʨʘʡʦʥʘʭ ʩ ʨʘʟʥʳʤ 

ʪʠʧʦʤ ʟʘʩʪʨʦʡʢʠ (ʛʦʨʦʜʩʢʦʡ ʬʦʥ), ʟʦʥʘʭ ʨʝʢʨʝʘʮʠʠ, ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʨʷʜʦʤ ʩ ʘʚʪʦʤʘʛʠʩʪʨʘʣʷʤʠ 

ʩ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʜʚʠʞʝʥʠʷ, ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʘʡʦʥʘʭ ʠ ʥʘ ʧʝʨʠʬʝʨʠʠ ʛʦʨʦʜʘ. 

ʅʘ ʧʦʩʪʘʭ ʦʪʙʦʨʘ ʧʨʦʙ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʠʟʤʝʨʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʨʘʟʣʠʯʥʳʭ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʚʢʣʶʯʘʷ ʚʟʚʝʰʝʥʥʳʝ ʯʘʩʪʠʮʳ, ʜʠʦʢʩʠʜ ʩʝʨʳ, ʦʢʠʩʴ ʫʛʣʝʨʦʜʘ, 

ʜʠʦʢʩʠʜʳ ʠ ʦʢʠʩʠ ʘʟʦʪʘ, ʬʝʥʦʣ, ʩʝʨʦʚʦʜʦʨʦʜ, ʘʤʤʠʘʢ, ʭʣʦʨʠʩʪʳʡ ʚʦʜʦʨʦʜ, ʬʦʨʤʘʣʴʜʝʛʠʜ, 

ʙʝʥʟ(ʘ)ʧʠʨʝʥ, ʪʷʞʸʣʳʝ ʤʝʪʘʣʣʳ (ʥʠʢʝʣʴ, ʤʝʜʴ, ʞʝʣʝʟʦ, ʤʘʨʛʘʥʝʮ, ʭʨʦʤ, ʮʠʥʢ, ʢʘʜʤʠʡ, ʩʚʠʥʝʮ) 

ʠ ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʫʛʣʝʚʦʜʦʨʦʜʳ (ʙʝʥʟʦʣ, ʢʩʠʣʦʣʳ, ʪʦʣʫʦʣ, ʵʪʠʣʙʝʥʟʦʣ). ɼʣʷ ʦʮʝʥʢʠ ʦʙʱʝʛʦ 

ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ ʚ ʛʦʨʦʜʝ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʡ ʠʥʜʝʢʩ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ 

(ʀɿɸ), ʢʦʪʦʨʳʡ ʫʯʠʪʳʚʘʝʪ ʧʷʪʴ ʥʘʠʙʦʣʴʰʠʭ ʧʘʨʮʠʘʣʴʥʳʭ ʠʥʜʝʢʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ 

ʩʨʝʜʠ ʚʩʝʭ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ [2].  

ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʦʙʨʘʙʦʪʢʠ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʥʘʙʣʶʜʘʪʝʣʴʥʳʭ 

ʧʫʥʢʪʦʚ (ʩʪʘʥʮʠʡ), ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʫʨʦʚʥʝ 

ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʚʳʷʚʣʝʥʠʠ ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʦʪʩʣʝʞʠʚʘʥʠʠ 

ʜʠʥʘʤʠʢʠ ʝʛʦ ʠʟʤʝʥʝʥʠʡ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʨ ʧʦ ʩʥʠʞʝʥʠʶ 

ʟʘʛʨʷʟʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʜʣʷ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ, ʰʠʨʦʢʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʠ 

ʞʠʪʝʣʝʡ ʛʦʨʦʜʘ. 

ʆʮʝʥʢʘ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʧʨʦʚʦʜʠʪʩʷ 

ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʦʙʦʙʱʝʥʠʷ ʜʘʥʥʳʭ, ʧʦʣʫʯʘʝʤʳʭ ʩ ʥʘʙʣʶʜʘʪʝʣʴʥʳʭ ʧʦʩʪʦʚ 

ʈʦʩʛʠʜʨʦʤʝʪʘ, ʘ ʪʘʢʞʝ ʩ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʛ. 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ. ʈʝʟʫʣʴʪʘʪʳ ʵʪʠʭ ʥʘʙʣʶʜʝʥʠʡ ʩʦʛʣʘʩʦʚʳʚʘʶʪʩʷ ʩ ʌɻɹʋ çɻʣʘʚʥʘʷ 

ʛʝʦʬʠʟʠʯʝʩʢʘʷ ʦʙʩʝʨʚʘʪʦʨʠʷ ʠʤʝʥʠ ɸ.ʀ. ɺʦʝʡʢʦʚʘè, ʢʦʪʦʨʘʷ ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʥʘʫʯʥʦ-

ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʈʦʩʛʠʜʨʦʤʝʪʘ, ʦʩʫʱʝʩʪʚʣʷʶʱʝʛʦ ʨʫʢʦʚʦʜʩʪʚʦ ʚ ʦʙʣʘʩʪʠ ʢʦʥʪʨʦʣʷ 

ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʬʦʥʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʘʪʤʦʩʬʝʨʳ. 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ 

ʨʦʣʴ ʚ ʧʨʠʥʷʪʠʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ð ʦʪ ʤʝʩʪʥʦʛʦ ʜʦ ʬʝʜʝʨʘʣʴʥʦʛʦ. 

ʅʘʧʨʠʤʝʨ, ʚʳʷʚʣʝʥʠʝ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʘʚʪʦʤʦʙʠʣʴʥʳʤʠ ʧʦʪʦʢʘʤʠ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʣʫʯʰʝʥʠʷ ʜʦʨʦʞʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʚʢʣʶʯʘʷ ʩʦʟʜʘʥʠʝ 

ʦʙʲʝʟʜʥʳʭ ʜʦʨʦʛ, ʯʪʦ ʧʦʤʦʞʝʪ ʩʥʠʟʠʪʴ ʥʘʛʨʫʟʢʫ ʥʘ ʦʩʥʦʚʥʳʝ ʛʦʨʦʜʩʢʠʝ ʤʘʛʠʩʪʨʘʣʠ. ʇʨʠ 

ʦʙʥʘʨʫʞʝʥʠʠ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʚʙʣʠʟʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚʦʟʥʠʢʘʝʪ 

ʟʘʜʘʯʘ ʤʦʜʝʨʥʠʟʘʮʠʠ ʦʯʠʩʪʥʳʭ ʩʠʩʪʝʤ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʨʘʟʤʝʨʦʚ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʭ ʟʦʥ. 

ʈʦʩʪ ʢʦʥʮʝʥʪʨʘʮʠʡ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʥʘ ʫʜʘʣʸʥʥʳʭ ʦʪ ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʩʪʘʥʮʠʷʭ 

ʩʣʫʞʠʪ ʩʠʛʥʘʣʦʤ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠʣʠ ʛʣʦʙʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ, 

ʪʨʝʙʫʶʱʠʭ ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʭ ʜʝʡʩʪʚʠʡ ʩʦ ʩʪʦʨʦʥʳ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʨʝʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʚʳʟʦʚʦʚ. 

ɺ ʨʘʤʢʘʭ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʥʘʙʣʶʜʝʥʠʡ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʚʘʞʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʘʷ ʤʦʜʝʨʥʠʟʘʮʠʷ ʠ ʫʚʝʣʠʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. ʕʪʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝ ʪʦʣʴʢʦ ʨʦʩʪ ʯʠʩʣʘ ʥʘʙʣʶʜʘʪʝʣʴʥʳʭ 

ʧʫʥʢʪʦʚ ʠ ʩʪʘʥʮʠʡ, ʥʦ ʠ ʨʘʩʰʠʨʝʥʠʝ ʩʧʠʩʢʘ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. ɹʦʣʝʝ 

ʛʣʫʙʦʢʠʡ ʘʥʘʣʠʟ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʘʪʤʦʩʬʝʨʳ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʪʦʯʥʳʝ ʠ 



 

116 

 

ʧʦʜʨʦʙʥʳʝ ʜʘʥʥʳʝ ʦ ʩʦʩʪʦʷʥʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʨʝʛʠʦʥʝ. ʈʘʩʰʠʨʝʥʠʝ ʘʩʩʦʨʪʠʤʝʥʪʘ 

ʠʩʩʣʝʜʫʝʤʳʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʧʦʟʚʦʣʠʪ ʚʳʷʚʣʷʪʴ ʥʦʚʳʝ ʠʩʪʦʯʥʠʢʠ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʵʬʬʝʢʪʠʚʥʝʝ 

ʦʮʝʥʠʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʦʜʠʤʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. 
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ʕʂʆʃʆɻʀʏɽʉʂʀɽ ʇʆʉʃɽɼʉʊɺʀʗ ʀʉʇʆʃʔɿʆɺɸʅʀʗ 

ʇʈʆʊʀɺʆʇʆɾɸʈʅʓʍ ʇɽʅ 

ʅ.ɸ. ʉʠʟʦʥʦʚʘ  

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çɺʩʝʨʦʩʩʠʡʩʢʠʡ ʦʨʜʝʥʘ 

ñɿʥʘʢ ʧʦʯʝʪʘò ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʦʙʦʨʦʥʳ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦ ʜʝʣʘʤ ʛʨʘʞʜʘʥʩʢʦʡ ʦʙʦʨʦʥʳ, ʯʨʝʟʚʳʯʘʡʥʳʤ 

ʩʠʪʫʘʮʠʷʤ ʠ ʣʠʢʚʠʜʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʩʪʠʭʠʡʥʳ ʙʝʜʩʪʚʠʡè (ʌɻɹʋ ɺʅʀʀʇʆ ʄʏʉ ʈʦʩʩʠʠ) 

(ʛ. ɹʘʣʘʰʠʭʘ, ʈʦʩʩʠʷ) 

e-mail:nat-sizonova@yandex.ru 

 

ɸʥʥʦʪʘʮʠ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʦʩʚʝʱʘʝʪ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʝʡ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʧʝʥ ʧʨʠ ʪʫʰʝʥʠʠ ʧʦʞʘʨʦʚ. ʆʧʠʩʳʚʘʶʪʩʷ ʧʦʩʣʝʜʩʪʚʠʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʧʝʥ ʠ ʧʦʞʘʨʥʳʭ ʧʝʥʦʦʙʨʘʟʦʚʘʪʝʣʝʡ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ɺʣʠʷʥʠʝ ʪʦʢʩʠʯʥʳʭ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʥʘ ʚʦʜʥʳʝ ʠ ʥʘʟʝʤʥʳʝ ʵʢʦʩʠʩʪʝʤʳ 

(ʧʦʯʚʫ, ʚʦʜʦʝʤʳ, ʩʪʦʯʥʳʝ ʚʦʜʳ, ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ). ʈʘʩʩʤʦʪʨʝʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʠʦʭʠʤʠʯʝʩʢʦʡ ʨʘʟʣʘʛʘʝʤʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʞʘʨ, ʧʨʦʪʠʚʦʧʦʞʘʨʥʘʷ ʧʝʥʘ, ʧʝʥʦʦʙʨʘʟʦʚʘʪʝʣʠ, ʪʦʢʩʠʯʥʳʝ 

ʚʝʱʝʩʪʚʘ, ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚʘ. 

 

 ʆʛʥʝʪʫʰʘʱʠʝ ʧʝʥʥʳʝ ʩʦʩʪʘʚʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʩʨʝʜʩʪʚʘ 

ʧʦʜʘʚʣʝʥʠʷ ʧʣʘʤʝʥʠ. ʀʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʧʨʠʥʮʠʧ ʦʩʥʦʚʘʥ ʥʘ ʜʚʦʡʥʦʤ ʜʝʡʩʪʚʠʠ: ʩʥʠʞʝʥʠʠ 

mailto:nat-sizonova@yandex.ru
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ʪʝʤʧʝʨʘʪʫʨʳ ʛʦʨʷʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠʟʦʣʠʨʫʶʱʝʛʦ ʩʣʦʷ, ʧʨʝʨʳʚʘʶʱʝʛʦ 

ʜʦʩʪʫʧ ʦʢʠʩʣʠʪʝʣʷ (ʢʠʩʣʦʨʦʜʘ) ʢ ʪʦʧʣʠʚʫ, ʯʪʦ ʠʥʛʠʙʠʨʫʝʪ ʧʨʦʮʝʩʩ ʛʦʨʝʥʠʷ. ʇʝʨʚʘʷ 

ʵʬʬʝʢʪʠʚʥʘʷ ʬʦʨʤʫʣʘ ʪʘʢʦʛʦ ʩʦʩʪʘʚʘ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʚ 1902 ʛʦʜʫ ɸʣʝʢʩʘʥʜʨʦʤ ʃʦʨʘʥʦʤ, 

ʠʥʞʝʥʝʨʦʤ-ʭʠʤʠʢʦʤ ʠʟ ʄʦʣʜʘʚʠʠ.[1] 

  ʂʣʶʯʝʚʳʝ ʢʦʤʧʦʥʝʥʪʳ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʷ: 

ǒ ʆʩʥʦʚʫ ʧʝʥʦʦʙʨʘʟʦʚʘʪʝʣʝʡ ʩʦʩʪʘʚʣʷʶʪ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ 

(ʇɸɺ), ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʝʥʦʦʙʨʘʟʦʚʘʥʠʝ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʥʠʞʝ 1%. 

ǒ ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʥʛʨʝʜʠʝʥʪʳ ʚʢʣʶʯʘʶʪ ʦʨʛʘʥʠʯʝʩʢʠʝ ʨʘʩʪʚʦʨʠʪʝʣʠ 

(ʪʨʠʤʝʪʠʣʪʨʠʤʝʪʠʣʝʥʛʣʠʢʦʣʴ, ʛʝʢʩʠʣʝʥʛʣʠʢʦʣʴ), ʧʝʥʦʩʪʘʙʠʣʠʟʘʪʦʨʳ (ʣʘʫʨʠʣʦʚʳʡ ʩʧʠʨʪ) ʠ 

ʢʦʨʨʦʟʠʦʥʥʳʝ ʠʥʛʠʙʠʪʦʨʳ. 

ǒ ʉʦʩʪʘʚʳ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʧʦ ʪʠʧʘʤ ʠ ʩʬʝʨʘʤ ʧʨʠʤʝʥʝʥʠʷ. ɺʳʩʦʢʦʢʨʘʪʥʳʝ 

ʧʝʥʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʙʳʩʪʨʦʛʦ ʟʘʧʦʣʥʝʥʠʷ ʦʙʲʝʤʦʚ (ʧʦʜʚʘʣʳ, ʘʥʛʘʨʳ). ʅʠʟʢʦʢʨʘʪʥʳʝ 

ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʣʦʢʘʣʠʟʘʮʠʠ ʨʘʟʣʠʚʦʚ ʛʦʨʶʯʠʭ ʞʠʜʢʦʩʪʝʡ. ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʩʦʩʪʘʚʳ 

ʚʢʣʶʯʘʶʪ: 

- AFFF (ʚʦʜʦʧʣʝʥʢʦʦʙʨʘʟʫʶʱʠʝ) ï ʦʧʪʠʤʘʣʴʥʳ ʜʣʷ ʧʦʞʘʨʦʚ ʘʚʠʘʮʠʦʥʥʦʛʦ ʪʦʧʣʠʚʘ. 

- FFFP (ʧʣʝʥʢʦʦʙʨʘʟʫʶʱʠʝ ʬʪʦʨʧʨʦʪʝʠʥʦʚʳʝ) ï ʵʬʬʝʢʪʠʚʥʳ ʧʨʠ ʛʦʨʝʥʠʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʛʣʫʙʦʢʠʭ ʪʦʧʣʠʚʥʳʭ ʩʣʦʝʚ. 

- AR-AFFF (ʩʧʠʨʪʦʫʩʪʦʡʯʠʚʳʝ) ï ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʪʫʰʝʥʠʷ ʧʦʞʘʨʦʚ ʩʧʠʨʪʦʚ ʠ ʧʦʣʷʨʥʳʭ 

ʨʘʩʪʚʦʨʠʪʝʣʝʡ.[2] 

 ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʪʫʰʝʥʠʷ ʥʘ ʚʦʜʥʦʡ ʦʩʥʦʚʝ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʦʛʨʘʥʠʯʝʥʥʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʛʦʨʝʥʠʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʛʜʝ ʚʦʜʘ ʤʦʞʝʪ ʜʘʞʝ ʫʩʫʛʫʙʠʪʴ 

ʩʠʪʫʘʮʠʶ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʨʝʜʩʪʚʘʭ ʜʣʷ ʥʝʬʪʷʥʳʭ ʧʦʞʘʨʦʚ ʧʨʠʚʝʣʘ ʢ 

ʩʦʟʜʘʥʠʶ ʧʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɸ. ʃʦʨʘʥ, ʨʘʙʦʪʘʚʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʚ ɹʘʢʫ (ʮʝʥʪʨʝ 

ʥʝʬʪʝʜʦʙʳʯʠ ʪʦʛʦ ʚʨʝʤʝʥʠ), ʧʦʜ ʚʧʝʯʘʪʣʝʥʠʝʤ ʦʪ ʤʘʩʰʪʘʙʥʳʭ ʠ ʩʣʦʞʥʳʭ ʥʝʬʪʷʥʳʭ 

ʚʦʟʛʦʨʘʥʠʡ, ʧʨʝʜʣʦʞʠʣ ʚ 1902 ʛʦʜʫ ʤʝʪʦʜ ʠʟʦʣʷʮʠʠ ʛʦʨʶʯʠʭ ʞʠʜʢʦʩʪʝʡ ʧʝʥʥʳʤ 

ʧʦʢʨʳʪʠʝʤ.[1] ʇʝʨʚʦʥʘʯʘʣʴʥʳʡ ʩʦʩʪʘʚ ("ʭʠʤʠʯʝʩʢʘʷ ʧʝʥʘ") ʦʙʨʘʟʦʚʳʚʘʣʩʷ ʚ ʧʝʥʦʛʝʥʝʨʘʪʦʨʝ 

ʧʨʠ ʩʤʝʰʝʥʠʠ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ ʙʠʢʘʨʙʦʥʘʪʘ ʥʘʪʨʠʷ ʠ ʩʫʣʴʬʘʪʘ ʘʣʶʤʠʥʠʷ, 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʠʨʦʜʥʳʤʠ ʧʝʥʦʦʙʨʘʟʦʚʘʪʝʣʷʤʠ (ʩʘʧʦʥʠʥ, ʣʘʢʨʠʮʘ). ʊʝʭʥʦʣʦʛʠʷ 

ʥʝʧʨʝʨʳʚʥʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʣʘʩʴ. 

 ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʠʣʠ ʟʥʘʯʠʪʝʣʴʥʫʶ ʦʧʘʩʥʦʩʪʴ ʧʝʨʬʪʦʨʦʢʪʘʥʩʫʣʴʬʦʥʘʪʘ (ʇʌʆʉ), 

ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʚʰʝʛʦʩʷ ʚ ʧʝʥʘʭ: 

1. ʂʘʥʮʝʨʦʛʝʥʥʳʡ ʧʦʪʝʥʮʠʘʣ: ʉʧʦʩʦʙʩʪʚʫʝʪ ʦʙʨʘʟʦʚʘʥʠʶ ʦʧʫʭʦʣʝʡ. 

2. ʈʝʧʨʦʜʫʢʪʠʚʥʘʷ ʪʦʢʩʠʯʥʦʩʪʴ: ʅʘʨʫʰʘʝʪ ʬʫʥʢʮʠʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ. 

3. ʕʤʙʨʠʦʪʦʢʩʠʯʥʦʩʪʴ: ɺʳʟʳʚʘʝʪ ʛʠʙʝʣʴ ʧʦʪʦʤʩʪʚʘ ʫ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʜʘʞʝ ʧʨʠ 

ʥʠʟʢʠʭ ʜʦʟʘʭ.  

4. ʕʢʦʪʦʢʩʠʯʥʦʩʪʴ: ʆʩʦʙʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʚʦʜʥʳʝ ʦʨʛʘʥʠʟʤʳ.ʇʌʆʉ ʦʪʥʝʩʝʥ ʢ ʩʪʦʡʢʠʤ 

ʦʨʛʘʥʠʯʝʩʢʠʤ ʟʘʛʨʷʟʥʠʪʝʣʷʤ (ʉʆɿ) ʠʟ-ʟʘ ʩʚʦʡʩʪʚ: 

-  ʇʝʨʩʠʩʪʝʥʪʥʦʩʪʠ (ʫʩʪʦʡʯʠʚʦʩʪʴ ʚ ʩʨʝʜʝ) 

- ɹʠʦʘʢʢʫʤʫʣʷʮʠʠ (ʥʘʢʦʧʣʝʥʠʝ ʚ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʘʭ) 

- ɺʳʩʦʢʦʡ ʪʦʢʩʠʯʥʦʩʪʠ. 

 ɺ 2009 ʛʦʜʫ ʇʌʆʉ ʚʢʣʶʯʝʥ ʚ ʇʝʨʝʯʝʥʴ ɺ ʉʪʦʢʛʦʣʴʤʩʢʦʡ ʢʦʥʚʝʥʮʠʠ ʦ ʉʆɿ. ʄʥʦʛʠʝ 

ʩʪʨʘʥʳ ʚʚʝʣʠ ʟʘʧʨʝʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʝʛʦ ʦʩʥʦʚʝ, ʚʢʣʶʯʘʷ ʦʛʥʝʪʫʰʘʱʠʝ 

ʧʝʥʳ. ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ ʨʘʪʠʬʠʮʠʨʦʚʘʣʘ ʂʦʥʚʝʥʮʠʶ (2002 ʛ.) ʚ 2011 ʛʦʜʫ, ʘ ʚ 2014 

ʧʨʠʥʷʣʘ ʥʦʨʤʘʪʠʚʥʳʝ ʘʢʪʳ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʝʝ ʪʨʝʙʦʚʘʥʠʡ. 

ʌʪʦʨʩʦʜʝʨʞʘʱʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ ʦʪʥʦʩʷʪʩʷ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʛʨʫʧʧʝ PFAS ð ʧʨʠʤʝʨʥʦ 10 ʪʳʩ. ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ 

ʩʝʨʴʸʟʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʚʢʣʶʯʘʷ ʚ ʪʦʤ ʯʠʩʣʝ ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ ʨʘʢʘ. ʉʝʡʯʘʩ ʦʥʠ ʠʟʚʝʩʪʥʳ ʢʘʢ 

çʚʝʯʥʳʝ ʭʠʤʠʢʘʪʳè, ʧʦʪʦʤʫ, ʯʪʦ ʥʝ ʨʘʟʣʘʛʘʶʪʩʷ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. ʂʦʛʜʘ ʚ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ ʧʦʧʘʜʘʶʪ ʦʛʥʝʪʫʰʘʱʠʝ ʧʝʥʳ, ʙʫʜʴ ʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʪʨʝʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʫʯʝʙʥʳʭ 

ʪʨʝʥʠʨʦʚʦʢ ʠʣʠ ʩʣʫʯʘʡʥʳʭ ʨʘʟʣʠʚʦʚ, ʦʥʠ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʤʝʩʪʥʳʝ 

ʫʩʣʦʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʤʝʩʪʥʳʝ ʦʨʛʘʥʠʟʤʳ. ʅʝʟʥʘʯʠʪʝʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʩʦʭʨʘʥʷʶʪʩʷ 

ʠ/ʠʣʠ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ ʦʨʛʘʥʠʟʤʝ. ʆʥʠ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʜʦʣʛʦʩʨʦʯʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 
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ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʜʘʞʝ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ɺ ʪʘʢʠʭ 

ʫʩʣʦʚʠʷʭ ʢʦʤʧʦʥʝʥʪʳ ʧʝʥʳ ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʧʦʩʪʦʷʥʥʫʶ ʫʛʨʦʟʫ ʚʦʜʥʳʤ ʦʨʛʘʥʠʟʤʘʤ. 

ɺ ʫʩʣʦʚʠʷʭ ʘʚʘʨʠʡʥʦʛʦ ʧʦʞʘʨʦʪʫʰʝʥʠʷ, ʛʜʝ ʜʦʤʠʥʠʨʫʝʪ ʟʘʜʘʯʘ ʩʦʭʨʘʥʝʥʠʷ ʞʠʟʥʠ ʠ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʮʝʥʥʦʩʪʝʡ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʧʨʠʤʝʥʝʥʠʷ ʧʝʥʳ ʦʙʲʝʢʪʠʚʥʦ ʦʪʭʦʜʷʪ 

ʥʘ ʚʪʦʨʦʡ ʧʣʘʥ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʝʥʥʳʭ ʘʛʝʥʪʦʚ ʚ ʫʯʝʙʥʦ-ʪʨʝʥʠʨʦʚʦʯʥʳʭ 

ʮʝʣʷʭ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʦʣʞʥʘ ʩʪʘʥʦʚʠʪʴʩʷ ʢʣʶʯʝʚʳʤ ʢʨʠʪʝʨʠʝʤ. ɺ ʧʨʦʮʝʩʩʝ 

ʪʫʰʝʥʠʷ ʧʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʨʘʟʨʫʰʘʝʪʩʷ, ʚʳʩʚʦʙʦʞʜʘʷ ʧʝʥʦʦʙʨʘʟʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ, ʢʦʪʦʨʳʝ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʠʛʨʠʨʫʶʪ ʚ ʧʦʯʚʝʥʥʳʝ ʛʦʨʠʟʦʥʪʳ ʠ ʛʠʜʨʦʩʬʝʨʫ. ɿʘʬʠʢʩʠʨʦʚʘʥʳ 

ʠʥʮʠʜʝʥʪʳ ʣʦʢʘʣʴʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʢʘʪʘʩʪʨʦʬ, ʩʧʨʦʚʦʮʠʨʦʚʘʥʥʳʭ ʧʦʜʦʙʥʳʤʠ ʩʙʨʦʩʘʤʠ, 

ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ɻʝʨʤʘʥʠʠ (1987 ʛ.), ʛʜʝ ʜʝʛʨʘʜʘʮʠʷ ʨʝʢʠ ʌʫʨʪʙʘʭ ʚʩʣʝʜʩʪʚʠʝ ʧʝʥʥʦʛʦ 

ʟʘʛʨʷʟʥʝʥʠʷ ʧʨʠʚʝʣʘ ʢ ʤʘʩʩʦʚʦʡ ʛʠʙʝʣʠ ʠʭʪʠʦʬʘʫʥʳ ʠ ʚʦʜʥʦʡ ʬʣʦʨʳ. 

ʄʝʭʘʥʠʟʤ ʚʦʟʜʝʡʩʪʚʠʷ ʇɸɺ ʥʘ ʵʢʦʩʠʩʪʝʤʳ: 

1. ʊʦʢʩʠʯʥʦʩʪʴ: ʇʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ (ʇɸɺ), ʷʚʣʷʶʱʠʝʩʷ ʬʫʥʜʘʤʝʥʪʦʤ ʚʩʝʭ 

ʧʝʥʦʦʙʨʘʟʦʚʘʪʝʣʝʡ ʠ ʩʤʘʯʠʚʘʪʝʣʝʡ, ʧʨʦʷʚʣʷʶʪ ʚʳʨʘʞʝʥʥʫʶ ʵʢʦ- ʠ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʴ ʢʘʢ ʚ 

ʚʦʜʥʳʭ, ʪʘʢ ʠ ʚ ʥʘʟʝʤʥʳʭ ʙʠʦʪʦʧʘʭ. 

2. ʇʦʯʚʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ: ʀʥʬʠʣʴʪʨʘʮʠʷ ʇɸɺ ʚ ʧʦʯʚʫ ʚʳʟʳʚʘʝʪ: 

  - ʋʭʫʜʰʝʥʠʝ ʘʛʨʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʩʥʠʞʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ. 

  - ʀʥʛʠʙʠʨʦʚʘʥʠʝ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʯʚʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʠ ʤʝʟʦʬʘʫʥʳ. 

  - ʅʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʠʪʦʮʝʥʦʟʳ. 

3. ɻʠʜʨʦʩʬʝʨʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ: ʇʦʧʘʜʘʥʠʝ ʇɸɺ ʚ ʚʦʜʦʝʤʳ ʧʨʠʚʦʜʠʪ ʢ ʢʦʤʧʣʝʢʩʫ ʥʝʛʘʪʠʚʥʳʭ 

ʠʟʤʝʥʝʥʠʡ: 

  - ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʩʜʚʠʛʠ: ʧʦʷʚʣʝʥʠʝ ʚʷʟʢʦʛʦ ʧʨʠʚʢʫʩʘ, ʩʥʠʞʝʥʠʝ ʧʨʦʟʨʘʯʥʦʩʪʠ. 

  - ʋʩʠʣʝʥʠʝ ʧʝʥʦʦʙʨʘʟʦʚʘʥʠʷ. 

  - ʉʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ. 

    - ʋʛʥʝʪʝʥʠʝ ʛʠʜʨʦʙʠʦʥʪʦʚ ʠ ʧʦʜʘʚʣʝʥʠʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

  - ɼʣʠʪʝʣʴʥʘʷ ʧʝʨʩʠʩʪʝʥʮʠʷ ʇɸɺ ʫʩʠʣʠʚʘʝʪ ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʵʬʬʝʢʪʳ. 

 ʇʨʦʮʝʩʩʳ ʝʩʪʝʩʪʚʝʥʥʦʡ ʘʩʩʠʤʠʣʷʮʠʠ ʇɸɺ ʚ ʚʦʜʦʝʤʘʭ: 

 ʉʘʤʦʦʯʠʱʝʥʠʝ ʛʠʜʨʦʩʬʝʨʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʩʥʠʞʘʶʱʠʭ ʢʦʥʮʝʥʪʨʘʮʠʶ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʜʦ ʙʝʟʦʧʘʩʥʳʭ ʫʨʦʚʥʝʡ: 

ǒ ʌʠʟʠʯʝʩʢʠʝ: ɼʠʣʶʮʠʷ (ʨʘʟʙʘʚʣʝʥʠʝ), ʩʝʜʠʤʝʥʪʘʮʠʷ (ʦʩʘʞʜʝʥʠʝ), ʘʜʩʦʨʙʮʠʷ ʚʟʚʝʩʷʤʠ 

ʠ ʜʦʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, ʵʚʘʧʦʨʘʮʠʷ (ʠʩʧʘʨʝʥʠʝ). 

ǒ ʍʠʤʠʯʝʩʢʠʝ: ɻʠʜʨʦʣʠʟ, ʬʦʪʦʦʢʠʩʣʝʥʠʝ (ʬʦʪʦʣʠʟ), ʨʘʜʠʢʘʣʴʥʦʝ ʦʢʠʩʣʝʥʠʝ. 

ǒ ɹʠʦʣʦʛʠʯʝʩʢʠʝ: ɹʠʦʪʨʘʥʩʬʦʨʤʘʮʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ, ʙʠʦʥʘʢʦʧʣʝʥʠʝ, ʙʠʦʦʢʠʩʣʝʥʠʝ. 

ʂʣʶʯʝʚʳʝ ʬʘʢʪʦʨʳ ʜʝʛʨʘʜʘʮʠʠ ʇɸɺ: 

1. ʈʘʩʪʚʦʨʠʤʦʩʪʴ: ɺʳʩʦʢʘʷ ʛʠʜʨʦʬʠʣʴʥʦʩʪʴ (ʭʘʨʘʢʪʝʨʥʘʷ ʜʣʷ ʩʫʣʴʬʘʪʦʚ ʠ 

ʩʫʣʴʬʦʥʘʪʦʚ) ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʘ ʜʣʷ ʙʠʦʦʢʠʩʣʝʥʠʷ, ʪʘʢ ʢʘʢ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʥʠʢʥʦʚʝʥʠʝ 

ʤʦʣʝʢʫʣ ʯʝʨʝʟ ʢʣʝʪʦʯʥʳʝ ʤʝʤʙʨʘʥʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ-ʜʝʩʪʨʫʢʪʦʨʦʚ. 

2. ʍʠʤʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ: 

- ɸʥʠʦʥʥʳʝ ʇɸɺ: ʃʠʥʝʡʥʳʝ ʘʣʢʠʣʩʫʣʴʬʘʪʳ (ʥʘʧʨ., ʇʆ-6ʂ) ʜʝʛʨʘʜʠʨʫʶʪ ʥʘ 60-90% ʟʘ 

21 ʜʝʥʴ. ɸʣʢʠʣʙʝʥʟʦʣʩʫʣʴʬʦʥʘʪʳ (ʨʘʟʚʝʪʚʣʝʥʥʳʝ ʠʣʠ ʩ ʘʨʦʤʘʪʠʯʝʩʢʠʤ ʷʜʨʦʤ) ʨʘʟʣʘʛʘʶʪʩʷ 

ʤʝʜʣʝʥʥʝʝ (<40%). 

- ʅʝʠʦʥʦʛʝʥʥʳʝ ʇɸɺ: ʆʢʩʠʵʪʠʣʠʨʦʚʘʥʥʳʝ ʩʧʠʨʪʳ (ʇʆ-7, ʇʆ-10) ʦʙʣʘʜʘʶʪ ʥʠʟʢʦʡ 

ʛʠʜʨʦʬʠʣʴʥʦʩʪʴʶ ʠ ʙʠʦʜʝʛʨʘʜʠʨʫʝʤʦʩʪʴʶ (ʦʩʦʙʝʥʥʦ ʘʣʢʠʣʬʝʥʦʣʳ: ʨʘʟʚʝʪʚʣʝʥʥʳʝ <10%, 

ʣʠʥʝʡʥʳʝ 60-70%). 

- ʂʘʪʠʦʥʥʳʝ ʇɸɺ: ʆʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʨʘʩʪʚʦʨʠʤʦʩʪʴʶ, ʥʦ ʫʩʪʦʡʯʠʚʳ ʢ ʦʢʠʩʣʝʥʠʶ; 

ʘʟʦʪʩʦʜʝʨʞʘʱʠʝ ʛʨʫʧʧʳ ʪʦʢʩʠʯʥʳ ʜʣʷ ʤʠʢʨʦʬʣʦʨʳ. ɸʤʠʥʳ ʤʦʛʫʪ ʦʢʠʩʣʷʪʴʩʷ ʩ ʫʯʘʩʪʠʝʤ 

ʚʦʜʦʨʦʩʣʝʡ. 

- ʌʪʦʨʧʨʦʪʝʠʥʦʚʳʝ ʇɸɺ: ʈʘʟʣʘʛʘʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʝʜʣʝʥʥʳʤ ʬʦʪʦʣʠʟʦʤ. 

3. ʊʝʤʧʝʨʘʪʫʨʘ: ʆʧʪʠʤʫʤ ʙʠʦʜʝʛʨʘʜʘʮʠʠ ï 25-30Áʉ. ʉʢʦʨʦʩʪʴ ʦʢʠʩʣʝʥʠʷ 

ʘʣʠʬʘʪʠʯʝʩʢʠʭ ʩʫʣʴʬʘʪʦʚ ʚ 1.5-2 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʫ ʘʨʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʘʥʘʣʦʛʦʚ. 
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4. ʂʦʥʝʯʥʳʝ ʧʨʦʜʫʢʪʳ: ʅʘʠʙʦʣʝʝ ʵʢʦʙʝʟʦʧʘʩʥʳ ʇɸɺ, ʦʢʠʩʣʷʶʱʠʝʩʷ ʜʦ CO , H O ʠ 

ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʣʝʡ (ʩʫʣʴʬʘʪʳ ʦʢʩʠʵʪʠʣʠʨʦʚʘʥʥʳʭ ʩʧʠʨʪʦʚ, ʧʝʨʚʠʯʥʳʭ ʩʧʠʨʪʦʚ ï 

ʙʠʦʦʢʠʩʣʷʝʤʦʩʪʴ ~100%). 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʇɸɺ ʧʦ ʙʠʦʨʘʟʣʘʛʘʝʤʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʊʘʙʣ. 1  

ʊʘʙʣʠʮʘ 1  

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʇɸɺ ʧʦ ʙʠʦʨʘʟʣʘʛʘʝʤʦʩʪʠ 

ɻʨʫʧʧʘ ʉʪʝʧʝʥʴ ʜʝʛʨʘʜʘʮʠʠ ʇʨʠʤʝʨʳ ʇɸɺ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʃʝʛʢʦʨʘʟʣʘʛʘʝʤʳʝ >85% ʅʇ-1, ʅʇ-3 ʇʦʣʥʘʷ 

ʤʠʥʝʨʘʣʠʟʘʮʠʷ 

ʜʦ CO , H O 

ʋʤʝʨʝʥʥʦʨʘʟʣʘʛʘʝʤʳʝ 70-85% ʅʝʢʦʪʦʨʳʝ ʣʠʥʝʡʥʳʝ 

ʅʇɸɺ 

ɿʘʤʝʜʣʝʥʥʘʷ 

ʢʠʥʝʪʠʢʘ ʨʘʩʧʘʜʘ 

ʊʨʫʜʥʦʜʝʛʨʘʜʠʨʫʝʤʳʝ <70% ʇʆ-7, ʇʆ-10, ʈɸʉ, 

ʢʘʪʠʦʥʥʳʝ ʇɸɺ 

ɺʳʩʦʢʘʷ 

ʧʝʨʩʠʩʪʝʥʪʥʦʩʪʴ, 

ʪʦʢʩʠʯʥʳʝ 

ʤʝʪʘʙʦʣʠʪʳ 

 

ʀʥʜʠʢʘʪʦʨʳ ʙʠʦʭʠʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ: 

- ɹʇʂ (ɹʠʦʭʠʤʠʯʝʩʢʦʝ ʇʦʪʨʝʙʣʝʥʠʝ ʂʠʩʣʦʨʦʜʘ): ʂʦʣʠʯʝʩʪʚʦ O , ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ 

ʦʢʠʩʣʝʥʠʷ ʇɸɺ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ ʟʘ ʟʘʜʘʥʥʳʡ ʧʝʨʠʦʜ (ɹʇʂ , ɹʇʂ ). ʃʝʛʢʦʨʘʟʣʘʛʘʝʤʳʝ 

ʇɸɺ ʧʦʪʨʝʙʣʷʶʪ ~30% ʦʪ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʍʇʂ, ʪʨʫʜʥʦʜʝʛʨʘʜʠʨʫʝʤʳʝ ï <10%. 

- ʍʇʂ (ʍʠʤʠʯʝʩʢʦʝ ʇʦʪʨʝʙʣʝʥʠʝ ʂʠʩʣʦʨʦʜʘ): ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʢʦʣʠʯʝʩʪʚʦ O  ʜʣʷ ʧʦʣʥʦʛʦ 

ʦʢʠʩʣʝʥʠʷ. 

-  ʅʦʨʤʘʪʠʚʳ ʜʣʷ ʚʦʜ: ɹʝʟʦʧʘʩʥʘʷ ʚʦʜʘ ʪʨʝʙʫʝʪ [O ]ʨʘʩʪʚ Ó 4 ʛ/ʤį ʠ ɹʇʂʧʦʣʥ Ò 3 ʛ/ʤį 

(20Áʉ). ʇʨʝʚʳʰʝʥʠʝ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʩʪʦʢʘʭ ʧʦʩʣʝ ʪʫʰʝʥʠʷ ʩʠʛʥʘʣʠʟʠʨʫʝʪ ʦʙ ʦʧʘʩʥʦʤ 

ʟʘʛʨʷʟʥʝʥʠʠ. 

ʉʪʨʘʪʝʛʠʠ ʤʠʥʠʤʠʟʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ: 

1. ʂʦʥʪʨʦʣʴ ʩʪʦʢʦʚ: ʚʘʞʥʘ ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʧʣʘʥʦʚ ʣʦʢʘʣʠʟʘʮʠʠ ʧʦʞʘʨʥʳʭ 

ʩʪʦʢʦʚ (ʃʇʉ). ʋʧʦʤʷʥʫʪʦʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ: 

- ʈʘʟʚʝʨʪʳʚʘʥʠʝ ʠʥʞʝʥʝʨʥʳʭ ʙʘʨʴʝʨʦʚ (ʜʘʤʙʳ, ʙʦʥʦʚʳʝ ʟʘʛʨʘʞʜʝʥʠʷ). 

- ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʙʠʣʴʥʳʭ ʨʝʟʝʨʚʫʘʨʦʚ ʜʣʷ ʩʙʦʨʘ ʟʘʛʨʷʟʥʝʥʥʳʭ ʚʦʜ. 

- ʎʝʣʴ: ʧʦʣʥʳʡ ʟʘʭʚʘʪ ʵʤʫʣʴʛʠʨʦʚʘʥʥʳʭ ʠ ʨʘʩʪʚʦʨʝʥʥʳʭ ʪʦʢʩʠʢʘʥʪʦʚ (ʫʛʣʝʚʦʜʦʨʦʜʳ, 

ʧʦʣʷʨʥʳʝ ʨʘʩʪʚʦʨʠʪʝʣʠ, ʧʨʦʜʫʢʪʳ ʧʠʨʦʣʠʟʘ, ʇɸɺ, ʧʦʣʠʤʝʨʳ) ʩ ʧʦʩʣʝʜʫʶʱʝʡ 

ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʫʪʠʣʠʟʘʮʠʝʡ. 

2. ʋʪʠʣʠʟʘʮʠʷ: 

ɸʚʘʨʠʡʥʳʝ ʩʪʦʢʠ ʠ ʧʨʦʩʨʦʯʝʥʥʳʝ ʧʝʥʦʦʙʨʘʟʦʚʘʪʝʣʠ:ʇʦʜʣʝʞʘʪ ʪʝʨʤʠʯʝʩʢʦʤʫ 

ʦʙʝʟʚʨʝʞʠʚʘʥʠʶ (ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʡ ʧʠʨʦʣʠʟ >1100Áʉ) ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʫʩʪʘʥʦʚʢʘʭ ʜʣʷ ʛʘʣʦʛʝʥʠʨʦʚʘʥʥʳʭ ʦʪʭʦʜʦʚ. 

 3. ʈʘʟʨʘʙʦʪʢʘ ʵʢʦʣʦʛʠʯʥʳʭ ʩʦʩʪʘʚʦʚ: ʀʥʜʫʩʪʨʠʷ ʬʦʢʫʩʠʨʫʝʪʩʷ ʥʘ ʩʦʟʜʘʥʠʠ 

ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʧʝʥʦʦʙʨʘʟʦʚʘʪʝʣʝʡ ʩ ʫʣʫʯʰʝʥʥʦʡ ʙʠʦʜʝʛʨʘʜʘʮʠʝʡ ʠ ʧʦʥʠʞʝʥʥʦʡ 

ʪʦʢʩʠʯʥʦʩʪʴʶ, ʘ ʪʘʢʞʝ ʥʘ ʧʨʦʜʚʠʞʝʥʠʠ ʪʝʭʥʦʣʦʛʠʡ, ʤʠʥʠʤʠʟʠʨʫʶʱʠʭ ʚʳʙʨʦʩʳ 

ʬʪʦʨʠʨʦʚʘʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. 

ʆʮʝʥʢʘ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ ʜʣʷ ʧʝʨʩʦʥʘʣʘ: 

-  ʕʢʩʧʦʟʠʮʠʷ: ʋ ʧʦʞʘʨʥʳʭ ʚʳʷʚʣʝʥʳ ʧʦʚʳʰʝʥʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʬʪʦʨʠʨʦʚʘʥʥʳʭ ʇɸɺ ʚ 

ʙʠʦʩʨʝʜʘʭ. 

-  ʊʦʢʩʠʢʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ: 
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  ʘ) ʆʩʪʨʘʷ ʪʦʢʩʠʯʥʦʩʪʴ (ʃɼ ): ʂʘʪʠʦʥʥʳʝ ʇɸɺ (ʯʝʪʚʝʨʪʠʯʥʳʝ ʘʤʤʦʥʠʝʚʳʝ    ʩʦʣʠ) ï 0.05-0.5 

ʛ/ʢʛ (ʚʳʩʦʢʦʦʧʘʩʥʳ); ɸʥʠʦʥʥʳʝ ʇɸɺ (ʩʫʣʴʬʘʪʳ, ʩʫʣʴʬʦʥʘʪʳ) ï 2-8 ʛ/ʢʛ; ʅʝʠʦʥʦʛʝʥʥʳʝ ʇɸɺ 

ï 5-50 ʛ/ʢʛ (ʥʘʠʤʝʥʝʝ ʦʧʘʩʥʳ). 

  ʙ) ʄʝʩʪʥʦʨʘʟʜʨʘʞʘʶʱʝʝ ʜʝʡʩʪʚʠʝ: 

ǒ  ʂʦʞʘ: ʇɸɺ ʩ ʘʣʢʠʣʘʤʠ C -C  ï ʩʣʘʙʳʝ ʠʨʨʠʪʘʥʪʳ; ʢʦʨʦʪʢʦʮʝʧʦʯʝʯʥʳʝ ʛʦʤʦʣʦʛʠ ʠ 

ʢʘʪʠʦʥʥʳʝ ʇɸɺ ï ʩʠʣʴʥʳʝ ʨʘʟʜʨʘʞʠʪʝʣʠ (ʦʙʝʟʞʠʨʠʚʘʥʠʝ, ʜʫʙʷʱʠʡ ʵʬʬʝʢʪ). 

ǒ  ʉʣʠʟʠʩʪʳʝ ʛʣʘʟ: ʇʦʚʨʝʞʜʝʥʠʝ, ʘʥʘʣʦʛʠʯʥʦʝ ʜʝʡʩʪʚʠʶ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʛʦ ʤʳʣʘ. 

 ɸʨʦʤʘʪʠʯʝʩʢʠʝ ʬʨʘʛʤʝʥʪʳ ʚ ʤʦʣʝʢʫʣʝ ʧʦʚʳʰʘʶʪ ʪʦʢʩʠʯʥʦʩʪʴ. ʂʘʪʠʦʥʥʳʝ ʇɸɺ 

ʧʨʦʷʚʣʷʶʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʦʧʘʩʥʦʩʪʴ ʧʨʠ ʚʩʝʭ ʧʫʪʷʭ ʚʦʟʜʝʡʩʪʚʠʷ, ʥʝʠʦʥʦʛʝʥʥʳʝ ï 

ʤʠʥʠʤʘʣʴʥʫʶ. 

 ʇɸɺ ʥʝ ʦʙʣʘʜʘʶʪ ʚʳʨʘʞʝʥʥʦʡ ʢʫʤʫʣʷʪʠʚʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ. ʍʨʦʥʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ 

(ʜʝʨʤʘʪʠʪʳ, ʥʝʡʨʦʪʦʢʩʠʯʥʦʩʪʴ) ʚʦʟʤʦʞʥʳ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʢʦʥʪʘʢʪʝ ʩ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʤʠ 

ʬʦʨʤʘʤʠ. ɼʘʥʥʳʝ ʧʦ ʦʪʜʘʣʝʥʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ (ʢʘʥʮʝʨʦʛʝʥʝʟ, ʨʝʧʨʦʪʦʢʩʠʯʥʦʩʪʴ) ʜʣʷ ʤʥʦʛʠʭ 

ʇɸɺ ʦʩʪʘʶʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʳʤʠ, ʭʦʪʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʞʠʚʦʪʥʳʭ ʫʢʘʟʳʚʘʶʪ ʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʥʠʟʢʫʶ ʦʙʱʫʶ ʪʦʢʩʠʯʥʦʩʪʴ. [3, 4, 5, 6, 7] 

ɺʳʚʦʜʳ 

 ʊʝʭʥʦʣʦʛʠʠ ʥʘ ʦʩʥʦʚʝ ʧʝʥʥʳʭ ʩʦʩʪʘʚʦʚ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʵʢʦʥʦʤʠʶ 

ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤ ʪʫʰʝʥʠʝʤ. ʀʭ ʧʨʝʚʦʩʭʦʜʷʱʘʷ ʢʘʧʠʣʣʷʨʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʦʛʥʝʪʫʰʘʱʝʤʫ ʘʛʝʥʪʫ ʬʦʨʤʠʨʦʚʘʪʴ ʩʧʣʦʰʥʦʝ ʠʟʦʣʠʨʫʶʱʝʝ ʧʦʢʨʳʪʠʝ, 

ʵʬʬʝʢʪʠʚʥʦ ʙʣʦʢʠʨʫʷ ʜʦʩʪʫʧ ʢʠʩʣʦʨʦʜʘ ʥʘ ʨʘʩʰʠʨʝʥʥʦʡ ʧʣʦʱʘʜʠ ʚʦʟʛʦʨʘʥʠʷ. ɼʘʥʥʳʝ 

ʩʠʩʪʝʤʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ð ʦʪ ʛʝʨʤʝʪʠʯʥʳʭ ʦʪʩʝʢʦʚ ʜʦ 

ʧʨʦʩʪʨʘʥʩʪʚ ʩʦ ʩʚʦʙʦʜʥʦʡ ʚʝʥʪʠʣʷʮʠʝʡ. ʍʦʪʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ ʚʳʰʝ ʚʦʜʷʥʳʭ 

ʘʥʘʣʦʛʦʚ, ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʧʦʜʘʚʣʝʥʠʷ ʧʣʘʤʝʥʠ ʦʧʨʘʚʜʳʚʘʝʪ ʠʥʚʝʩʪʠʮʠʠ, ʛʜʝ ʦʩʥʦʚʥʫʶ ʜʦʣʶ 

ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪ ʮʝʥʘ ʧʝʥʦʢʦʥʮʝʥʪʨʘʪʘ. 

 ʕʢʦʣʦʛʠʯʝʩʢʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʪʨʝʙʫʝʪ ʩʦʙʣʶʜʝʥʠʷ ʢʣʶʯʝʚʳʭ 

ʧʨʠʥʮʠʧʦʚ: 

 ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʫʯʝʙʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚʙʣʠʟʠ ʚʦʜʦʟʘʙʦʨʥʳʭ ʫʟʣʦʚ, ʚʦʜʦʭʨʘʥʠʣʠʱ ʠʣʠ 

ʦʯʠʩʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʥʝʦʙʭʦʜʠʤʦ ʠʩʢʣʶʯʠʪʴ ʧʨʠʤʝʥʝʥʠʝ ʬʪʦʨʠʨʦʚʘʥʥʳʭ ʪʝʥʟʦʘʢʪʠʚʥʳʭ 

ʘʛʝʥʪʦʚ, ʠʩʧʦʣʴʟʫʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʪʨʝʥʠʨʦʚʦʯʥʳʝ ʩʦʩʪʘʚʳ. ɺʩʝ ʦʧʝʨʘʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʪʝʭʥʠʯʝʩʢʠʤ ʦʙʩʣʫʞʠʚʘʥʠʝʤ ʠ ʠʩʧʳʪʘʥʠʝʤ ʧʝʥʥʳʭ ʫʩʪʘʥʦʚʦʢ, ʜʦʣʞʥʳ ʩʪʨʦʛʦ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʦʪʨʘʩʣʝʚʳʤ ʨʝʛʣʘʤʝʥʪʘʤ. ʂʨʠʪʠʯʝʩʢʠ ʚʘʞʥʘ ʦʧʝʨʘʪʠʚʥʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʠ 

ʢʫʧʠʨʦʚʘʥʠʝ ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʳʭ ʚʳʙʨʦʩʦʚ ʧʝʥʦʦʙʨʘʟʦʚʘʪʝʣʷ. ɼʣʷ ʣʦʢʘʣʠʟʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ 

ʠʥʮʠʜʝʥʪʦʚ ʦʙʷʟʘʪʝʣʴʥʘ ʨʝʘʣʠʟʘʮʠʷ ʧʨʝʚʝʥʪʠʚʥʳʭ ʤʝʨ: ʩʦʟʜʘʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʙʘʨʴʝʨʦʚ 

(ʦʙʚʘʣʦʚʘʥʠʝ), ʧʨʠʤʝʥʝʥʠʝ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʩʦʨʙʝʥʪʦʚ ʜʣʷ ʠʤʤʦʙʠʣʠʟʘʮʠʠ ʇɸɺ ʚ ʩʪʦʢʘʭ, ʘ 

ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʘ ʜʝʪʘʣʴʥʳʭ ʘʚʘʨʠʡʥʳʭ ʧʨʦʪʦʢʦʣʦʚ. 

 ʇʨʠʥʮʠʧʠʘʣʴʥʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʷʚʣʷʝʪʩʷ ʧʦʣʥʘʷ ʠʟʦʣʷʮʠʷ ʦʪʨʘʙʦʪʘʥʥʦʡ ʧʝʥʳ ʦʪ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʫʪʠʣʠʟʘʮʠʝʡ, ʠʩʢʣʶʯʘʶʱʝʡ ʝʝ 

ʤʠʛʨʘʮʠʶ ʚ ʵʢʦʩʠʩʪʝʤʳ. 

 ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ: 

- ʄʘʢʩʠʤʠʟʠʨʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʩʫʨʩʦʧʦʪʨʝʙʣʝʥʠʷ 

- ʉʦʭʨʘʥʠʪʴ ʪʘʢʪʠʯʝʩʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʝʥʥʦʛʦ ʪʫʰʝʥʠʷ 

- ʅʠʚʝʣʠʨʦʚʘʪʴ ʨʠʩʢʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʪʦʡʢʠʭ ʬʪʦʨʠʨʦʚʘʥʥʳʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ. 

 

ʃʠʪʝʨʘʪʫʨʘ. 
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ʉɽʂʎʀʗ 3 

ʕʂʆʃʆɻʀʏɽʉʂʀɽ ʇʆʉʃɽɼʉʊɺʀʗ ʇʈɸʂʊʀʏɽʉʂʆ-

ʍʆɿʗʁʉʊɺɽʅʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ ɺ ɻɽʆʉʌɽʈɸʍ 
 

 

ʋɼʂ 591.541.633 

ʆ ʇɽʈʉʇɽʂʊʀɺʅʆʄ ʈɸɿɺʀʊʀʀ ʉɸʅɸʊʆʈʅʆ-ʂʋʈʆʈʊʅʆʁ, ʊʋʈʀʉʊʀʏɽʉʂʆʁ 

ʀ ɼʈʋɻʀʍ ɺʀɼʆɺ ʍʆɿʗʁʉʊɺɽʅʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ ɺ ʂʈʓʄʋ 

ɺ.ʀ. ɺʘʩʝʥʢʦ, ʖ.ɺ. ɹʦʙʨʠʢ 

ʄʝʞʨʝʛʠʦʥʘʣʴʥʘʷ ʦʙʱʝʩʪʚʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ çʂʨʳʤʩʢʘʷ ɸʢʘʜʝʤʠʷ ʥʘʫʢè 

ʌɻɸʋ ɺʆ ʂʌʋ ʠʤ. ɺ.ʀ. ɺʝʨʥʘʜʩʢʦʛʦ ʄʝʜʠʮʠʥʩʢʘʷ ʘʢʘʜʝʤʠʷ ʠʤʝʥʠ ʉ.ʀ. ɻʝʦʨʛʠʝʚʩʢʦʛʦ 

ʛ. ʉʠʤʬʝʨʦʧʦʣʴ, ʈʝʩʧʫʙʣʠʢʘ ʂʨʳʤ, ʈʦʩʩʠʷ  

e-mail: v-vasenko@yandex.ru; yura.bobrik@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʇʝʨʩʧʝʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʢʫʨʦʨʪʥʦʡ ʦʪʨʘʩʣʠ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʚʷʟʘʥʦ ʩ ʢʦʤʧʣʝʢʩʥʳʤʠ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʧʨʠʨʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʩʦʣʝʥʳʭ ʦʟʝʨ, ʩʦʧʦʯʥʳʭ ʚʦʜ ʠ ʧʝʣʠʪʦʚ ʛʨʷʟʝʚʳʭ ʚʫʣʢʘʥʦʚ, ʤʠʥʝʨʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʚʦʜʳ, ʘ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʠʭ ʦʩʥʦʚʝ ʣʝʯʝʙʥʦʡ ʠ ʣʝʯʝʙʥʦ-ʢʦʩʤʝʪʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɻʠʜʨʦʤʠʥʝʨʘʣʴʥʳʝ ʨʝʩʫʨʩʳ, ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ, ʵʢʦʣʦʛʠʷ, 

ʧʨʠʨʦʜʥʘʷ ʩʨʝʜʘ. 

 

ʇʨʠʨʦʜʥʳʝ ʛʠʜʨʦʤʠʥʝʨʘʣʴʥʳʝ ʨʝʩʫʨʩʳ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʢʣʶʯʘʷ ʙʘʣʴʥʝʦʣʦʛʠʯʝʩʢʦʝ ī ʣʝʯʝʥʠʝ ʥʝʜʫʛʦʚ, ʨʝʘʙʠʣʠʪʘʮʠʶ ʠ 

ʧʨʠʤʝʥʝʥʠʝ ʢʦʩʤʝʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ [1, 5]. ʂʨʳʤ ʩ ʟʘʧʘʜʘ, 

ʩʝʚʝʨʘ ʠ ʚʦʩʪʦʢʘ ʦʢʨʫʞʝʥ ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʤʠ ʩʦʣʝʥʳʤʠ ʦʟʝʨʘʤʠ ʥʘ ʧʦʙʝʨʝʞʴʝ ʏʝʨʥʦʛʦ, 

ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ ʠ ʂʝʨʯʝʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ (ʨʠʩ. 1). ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʝ 

ʚʩʝ ʠʟ ʥʠʭ ʩʦʭʨʘʥʠʣʠ ʩʚʦʡ ʧʨʠʨʦʜʥʳʡ ʩʪʘʪʫʩ. ɹʦʣʝʝ ʧʦʣʦʚʠʥʳ ʥʝ ʷʚʣʷʶʪʩʷ ʩʦʣʝʥʳʤʠ ʠ 

ʣʝʯʝʙʥʳʤʠ. ʆʜʥʠ ʨʘʩʧʨʝʩʥʝʥʳ, ʘ ʜʨʫʛʠʝ ʧʨʝʚʨʘʱʝʥʳ ʚ ʭʨʘʥʠʣʠʱʘ ʰʣʘʤʦʚ ʠ ʜʨʫʛʠʭ ʦʪʭʦʜʦʚ 

ʭʠʤʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ [2]. 

 

 
ʈʠʩ. 1  ʇʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʝ ʩʦʣʝʥʳʝ ʦʟʝʨʘ ʂʨʳʤʘ 
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ɺ ɺʦʩʪʦʯʥʦʤ ʂʨʳʤʫ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʦʙʲʝʢʪʦʤ ʷʚʣʷʝʪʩʷ ʦʟʝʨʦ ʊʦʙʝʯʠʢ. 

ʏʘʩʪʠʯʥʦʝ ʚʦʟʚʨʘʱʝʥʠʝ ʝʤʫ ʩʪʘʪʫʩʘ ʤʦʨʩʢʦʛʦ ʟʘʣʠʚʘ (ʢʦʪʦʨʳʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʝʩʪʴ ʫ 

ɼʦʥʫʟʣʘʚʘ ʠ ʇʘʥʩʢʦʛʦ) ʧʦʟʚʦʣʠʪ ʧʨʠʤʦʨʩʢʫʶ ʯʘʩʪʴ ʦʟʝʨʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʤʦʨʩʢʦʡ ʧʦʨʪ ʠ 

ʪʝʨʨʠʪʦʨʠʶ ʤʝʞʨʝʛʠʦʥʘʣʴʥʦʛʦ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʠ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʎʝʥʪʨʘ. ɺ ʩʨʝʜʥʝʡ 

ʯʘʩʪʠ, ʩ ʢʦʥʜʠʮʠʦʥʥʦʡ ʣʝʯʝʙʥʦʡ ʨʘʧʦʡ, ʤʦʞʝʪ ʢʫʣʴʪʠʚʠʨʦʚʘʪʴʩʷ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ 

ʨʘʯʦʢ Artemia salina, ʮʠʩʪʳ ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʮʝʥʥʳʡ ʢʦʨʤ ʜʣʷ ʨʳʙ, ʩʳʨʴʝ ʜʣʷ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ (ʨʠʩ.2). 

 

 
ʈʠʩ. 2  ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʦʟʝʨʘ ʊʦʙʝʯʠʢ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ: 

1) ʤʦʨʩʢʘʷ ʣʘʛʫʥʘ, ʧʦʨʪ; 2) ʨʘʧʥʘʷ ʯʘʩʪʴ ʦʟʝʨʘ; 3) ʪʝʨʨʠʪʦʨʠʷ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʠ 

ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ; 4) ʨʝʢʨʝʘʮʠʦʥʥʦ-ʧʘʨʢʦʚʳʝ ʟʦʥʳ ʦʪʜʳʭʘ; 5) ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ 

ʩʦʦʨʫʞʝʥʠʷ (ʜʘʤʙʳ ʠ ʜʨʝʥʘʞʥʘʷ ʩʠʩʪʝʤʘ ʧʦ ʦʪʚʦʜʫ ʧʘʚʦʜʢʦʚʳʭ ʠ ʩʪʦʯʥʳʭ ʚʦʜ); 6) ʫʯʘʩʪʢʠ 

ʨʘʟʚʝʜʝʥʠʷ ʮʝʥʥʳʭ ʧʦʨʦʜ ʨʳʙ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʨʝʧʨʦʜʫʢʪʦʚ; 7) ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʠ 

 

ʀʥʚʝʩʪʠʮʠʦʥʥʘʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʦʟʝʨʘ ʊʦʙʝʯʠʢ ʠ ʦʢʨʫʞʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ ʩʚʷʟʘʥʘ: 

ʩ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʠʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʨʪ ʜʣʷ ʤʦʨʩʢʠʭ ʠ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʢʨʫʠʟʦʚ ʤʝʞʜʫ ʧʦʙʝʨʝʞʴʝʤ ʂʨʳʤʘ, ʂʘʚʢʘʟʘ ʠ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ (ʨʠʩ. 3, 4); 

ʥʘʣʠʯʠʝʤ ʨʘʟʚʠʪʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ: ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ, ʘʚʪʦʤʦʙʠʣʴʥʦʡ, 

ʤʦʨʩʢʦʡ, ʘ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʠ ʚʦʟʜʫʰʥʦʡ (ʧʦʩ. ɹʘʛʝʨʦʚʦ); ʩʦʟʜʘʥʠʝʤ ʚ ɺʦʩʪʦʯʥʦʤ ʂʨʳʤʫ 

ʢʨʫʛʣʦʛʦʜʠʯʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʛʦ ʤʝʞʨʝʛʠʦʥʘʣʴʥʦʛʦ ʢʣʠʥʠʯʝʩʢʦʛʦ ʩʘʥʘʪʦʨʠʷ ʠ 

ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʎʝʥʪʨʘ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠ ʣʝʯʝʥʠʠ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʥʝ ʪʦʣʴʢʦ ʤʝʩʪʥʳʭ 

ʙʘʣʴʥʝʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʥʦ ʠ ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ ʂʨʳʤʘ; ʩʦʟʜʘʥʠʝʤ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʣʘʙʦʨʘʪʦʨʠʡ, ʧʦʣʠʛʦʥʘ ʜʣʷ ʫʯʝʙʥʳʭ ʧʨʘʢʪʠʢ ʩʪʫʜʝʥʪʦʚ ʩ ʮʝʣʴʶ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʠʟʫʯʝʥʠʷ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ; 

ʩʦʟʜʘʥʠʝʤ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʶ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʤʦʨʝʧʨʦʜʫʢʪʦʚ. 

ʈʘʙʦʪʘʤʠ ʄʆʆ çʂʨʳʤʩʢʘʷ ɸʢʘʜʝʤʠʷ ʥʘʫʢè ʠ ʜʨʫʛʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʙʳʣʠ ʫʪʦʯʥʝʥʳ 

ʟʘʧʘʩʳ ʠ ʩʦʩʪʘʚ ʣʝʯʝʙʥʳʭ ʨʝʩʫʨʩʦʚ, ʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ 

ʅʘʮʠʦʥʘʣʴʥʳʤ ʤʝʜʠʮʠʥʩʢʠʤ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ ʎʝʥʪʨʦʤ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʢʫʨʦʨʪʦʣʦʛʠʠ 

(ʌɹɻʋ çʅʄʀʎ ʈʂè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ) 19.12.2018 ʛ. ˉ 14/2888 ʚʳʜʘʥʦ çɹʘʣʴʥʝʦʣʦʛʠʯʝʩʢʦʝ 

ʟʘʢʣʶʯʝʥʠʝ ʥʘ ʣʝʯʝʙʥʫʶ ʩʦʧʦʯʥʫʶ ʛʨʷʟʴ (ʩʦʧʢʘ ʎʝʥʪʨʘʣʴʥʦʝ ʆʟʝʨʦ) ɹʫʣʛʘʥʘʢʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩʦʧʦʯʥʳʭ ʣʝʯʝʙʥʳʭ ʛʨʷʟʝʡ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʨʳʤè. ɺ ɻɹʋɿ ʈʂ çɸʅʀʀ ʠʤ. ʀ.ʄ. 

ʉʝʯʝʥʦʚʘè ʧʦʣʫʯʝʥ ʧʘʪʝʥʪ ʥʘ ʠʭ ʣʝʯʝʙʥʦʝ ʧʨʠʤʝʥʝʥʠʝ [4]. 
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ʈʠʩ. 3  ʄʦʨʩʢʠʝ ʠ ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʢʨʫʠʟʳ ʥʘ ʧʦʙʝʨʝʞʴʷʭ ʂʨʳʤʘ ʠ ʅʦʚʦʨʦʩʩʠʠ 

 

 
ʈʠʩ. 4  ʄʦʨʩʢʠʝ ʠ ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʢʨʫʠʟʳ ʥʘ ʯʝʨʥʦʤʦʨʩʢʦʤ ʧʦʙʝʨʝʞʴʝ ʂʘʚʢʘʟʘ 

 

ʇʝʨʩʧʝʢʪʠʚʥʳʤʠ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʳʤʠ ʠ ʨʝʢʨʝʘʮʠʦʥʥʳʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ ʥʘ 

ɿʘʧʘʜʥʦʤ ʠ ɺʦʩʪʦʯʥʦʤ ʧʦʙʝʨʝʞʴʝ ʂʨʳʤʘ ʷʚʣʷʶʪʩʷ: ʦʟʝʨʘ ɹʦʛʘʡʣʳ, ʂʳʟʳʣ-ʗʨ, ʄʦʡʥʘʢʠ, ʘ ʠʟ 

ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ ʣʝʯʝʙʥʳʭ ʨʝʩʫʨʩʦʚ ī ɹʫʣʛʘʥʘʢʩʢʦʝ ʧʨʦʷʚʣʝʥʠʝ ʛʨʷʟʝʚʦʛʦ ʚʫʣʢʘʥʠʟʤʘ. 

ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʢʨʳʤʩʢʠʝ (ʥʝ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʤʝʨʝ ʧʦʢʘ 

ʠʩʧʦʣʴʟʫʝʤʳʝ) ʤʠʥʝʨʘʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ ʚʦʜʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʫʩʧʝʰʥʦ ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʩ 

ʠʟʚʝʩʪʥʳʤʠ ʠ ʧʦʧʫʣʷʨʥʳʤʠ ʥʘ ʚʦʜʥʳʭ ʢʫʨʦʨʪʘʭ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ. 

ʉʠʩʪʝʤʥʦʝ ʠʟʫʯʝʥʥʦʝ ʠʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʉʘʢʩʢʦʛʦ ʦʟʝʨʘ ʙʳʣʦ ʥʘʯʘʪʦ ʚ 1807 ʛ. 

ʬʨʘʥʮʫʟʩʢʠʤ ʭʠʤʠʢʦʤ ʌʝʣʠʢʩʦʤ ʜʝ ʉʝʨʦʤ, ʘ ʚ 1827 ʛ. ʚ ʉʘʢʘʭ ʧʦ ʠʥʠʮʠʘʪʠʚʝ ʚʨʘʯʘ ʉ.ʅ. ʆʞʝ 

ʦʪʢʨʳʚʘʝʪʩʷ ʦʜʥʘ ʠʟ ʧʝʨʚʳʭ ʚ ʈʦʩʩʠʠ ʛʨʷʟʝʣʝʯʝʙʥʠʮ, ʜʝʩʷʪʴ ʣʝʪ ʩʧʫʩʪʷ ī ʦʪʜʝʣʝʥʠʝ 

ʉʠʤʬʝʨʦʧʦʣʴʩʢʦʛʦ ʚʦʝʥʥʦʛʦ ʛʦʩʧʠʪʘʣʷ. ɺ 1850-ʳʝ ʛʦʜʳ ʛʨʘʬ ʀ.ʇ. ɹʘʣʘʰʦʚ ʦʨʛʘʥʠʟʫʝʪ 

ʩʦʣʷʥʳʝ ʧʨʦʤʳʩʣʳ ʠ ʙʨʦʤʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʘ ʚ ʧʦʩʣʝʜʩʪʚʠʠ ʥʘ ʠʭ ʦʩʥʦʚʝ ʩʪʨʦʠʪʩʷ 

ʭʠʤʠʯʝʩʢʠʡ ʟʘʚʦʜ, ʢʦʪʦʨʳʡ ʩʦʟʜʘʣ ʛʦʨʦʜ ʉʘʢʠ [3]. ʉʦʣʝʥʦʝ ʦʟʝʨʦ ʦʢʦʣʦ 200 ʣʝʪ 

ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʚ ʜʚʫʭ ʦʪʨʘʩʣʷʭ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʩʳʨʴʝʚʦʡ ʙʘʟʳ ʭʠʤʠʯʝʩʢʦʛʦ 
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ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʣʝʯʝʙʥʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʛ. ʉʘʢʠ ʠ ɽʚʧʘʪʦʨʠʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʝʯʝʙʥʳʭ ʛʨʷʟʝʡ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʚʦʜʥʦ-ʩʦʣʝʚʦʛʦ ʨʝʞʠʤʘ 

(ʨʠʩ. 5). ʕʪʦ ʧʨʠʚʝʜʝʪ ʢ ʩʥʠʞʝʥʠʶ ʦʙʱʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʩʦʣʝʡ ʥʘʢʦʧʣʝʥʥʳʭ ʟʘ ʧʦʩʣʝʜʥʠʝ 

ʜʝʩʷʪʠʣʝʪʠʷ ʚ ʣʝʯʝʙʥʳʭ ʚʦʜʦʝʤʘʭ, ʦʙʝʩʧʝʯʠʪ ʫʩʣʦʚʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʷʭ ʠ ʧʦʢʨʦʚʥʦʡ ʨʘʧʝ ʩʘʢʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʣʝʯʝʙʥʳʭ ʛʨʷʟʝʡ. ʉʦʟʜʘʥʠʝ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʟʘʢʘʟʥʠʢʘ ʥʘ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʬʘʢʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʨʝʟʫʣʴʪʘʪʘʭ 

ʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʦʬ. ɼʟʝʥʩ-ʃʠʪʦʚʩʢʦʛʦ ɸ.ʀ. ʚ 1931 ʛ. ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ 

ʠ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ (ʨʠʩ. 6), ʯʪʦ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ ʦʙʲʝʤʥʫʶ ʤʦʜʝʣʴ ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʦʛʦ 

ʩʦʣʝʥʦʛʦ ʦʟʝʨʘ, ʢʦʪʦʨʘʷ ʣʷʞʝʪ ʚ ʦʩʥʦʚʫ ʠʟʫʯʝʥʠʷ ʜʨʫʛʠʭ ʦʟʝʨ ʢʨʳʤʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ. 

 
ʈʠʩ. 5  ʉʫʱʝʩʪʚʫʶʱʘʷ ʠ ʧʝʨʩʧʝʢʪʠʚʥʘʷ ʩʭʝʤʘ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡʜʣʷ ʚʦʜʥʦʛʦ 

ʧʠʪʘʥʠʷ ʣʝʯʝʙʥʳʭ ʠ ʟʘʱʠʪʥʳʭ ʚʦʜʦʝʤʦʚ ʉʘʢʩʢʦʛʦ ʦʟʝʨʘ 

 

 
ʈʠʩ. 5  ʉʭʝʤʘ ʦʧʨʦʙʦʚʘʥʠʷ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʉʘʢʩʢʦʛʦ ʦʟʝʨʘ(ʧʨʦʬ. ɼʟʝʥʩ-ʃʠʪʦʚʩʢʠʡ 

ɸ.ʀ., 1931 ʛ.) 
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ʃʠʪʝʨʘʪʫʨʘ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʥʪʨʦʣʷ ʟʘʛʨʷʟʥʝʥʠʷ 

ʛʨʫʥʪʦʚ ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ ʥʘ ʨʘʜʠʘʮʠʦʥʥʦ-ʦʧʘʩʥʦʤ ʦʙʲʝʢʪʝ ʛʦʨʦʜʘ ʉʝʚʘʩʪʦʧʦʣʷ ʜʣʷ ʮʝʣʝʡ 

ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ. ʇʨʝʜʣʦʞʝʥ ʘʣʛʦʨʠʪʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ 

ʢ ʜʘʥʥʦʡ ʧʨʦʮʝʜʫʨʝ ʩ ʫʯʸʪʦʤ ʛʝʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʘ 

ʪʘʢʞʝ ʘʥʘʣʠʟʘ ʛʨʫʥʪʦʚ ʪʝʨʨʠʪʦʨʠʠ ʠ ʠʭ ʩʚʦʡʩʪʚ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʫʜʝʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʟʥʘʯʠʤʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʧʦʯʚʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʜʠʘʮʠʦʥʥʦ-ʦʧʘʩʥʦʛʦ ʦʙʲʝʢʪʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʜʠʘʮʠʦʥʥʦ-ʦʧʘʩʥʳʡ ʦʙʲʝʢʪ, ʨʘʜʠʦʥʫʢʣʠʜ, ʧʦʯʚʘ, ʛʝʦʤʦʨʬʦʣʦʛʠʷ, 

ʛʠʜʨʦʛʝʦʣʦʛʠʷ, ʘʢʪʠʚʥʦʩʪʴ ʨʘʜʠʦʥʢʫʣʠʜ, ʪʝʭʥʦʩʬʝʨʘ. 

 

ʉʦʚʨʝʤʝʥʥʘʷ ʩʨʝʜʘ ʦʙʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ ï ʪʝʭʥʦʩʬʝʨʘ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ ʝʸ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ 
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ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʠ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ. ʆʜʥʘʢʦ ʧʨʦʮʝʩʩʳ, 

ʦʩʫʱʝʩʪʚʣʷʝʤʳʝ ʚ ʥʝʡ, ʤʦʛʫʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘʟʳʚʘʪʴʩʷ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ 

ʪʝʨʨʠʪʦʨʠʠ ʠ ʧʨʠʚʦʜʠʪʴ ʢ ʝʸ ʜʝʛʨʘʜʘʮʠʠ. ʇʦʵʪʦʤʫ ʥʘ ʦʙʲʝʢʪʘʭ ʧʦʚʳʰʝʥʥʦʡ ʦʧʘʩʥʦʩʪʠ 

(ʨʘʜʠʘʮʠʦʥʥʦ-ʦʧʘʩʥʳʭ, ʭʠʤʠʯʝʩʢʠ-ʦʧʘʩʥʳʭ, ʚʟʨʳʚʦʧʦʞʘʨʦʦʧʘʩʥʳʭ ʠ ʜʨ.) ʪʨʝʙʫʝʪʩʷ 

ʦʨʛʘʥʠʟʘʮʠʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʚ ʧʨʝʜʝʣʘʭ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠ, ʧʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʟʘ ʧʨʝʜʝʣʘʤʠ ʝʸ ʪʝʨʨʠʪʦʨʠʠ. ɼʘʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ 

ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦ ʢʦʤʧʦʥʝʥʪʘʤ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʠ ʚʠʜʘʤ ʝʸ ʟʘʛʨʷʟʥʝʥʠʷ, ʠʩʭʦʜʷ ʠʟ 

ʮʝʣʝʡ ʠ ʥʫʞʜ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʢʦʥʪʨʦʣʷ. 

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʦʙʲʝʢʪʘʤʠ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʷʚʣʷʶʪʩʷ ʨʘʜʠʘʮʠʦʥʥʦ-ʦʧʘʩʥʳʝ ʦʙʲʝʢʪʳ (ʈʆʆ) ʥʘ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʣʠ ʭʨʘʥʷʪʩʷ 

ʠʩʪʦʯʥʠʢʠ ʠʦʥʠʟʠʨʫʶʱʝʛʦ ʠʟʣʫʯʝʥʠʷ. ʇʨʠ ʩʦʙʣʶʜʝʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʥʘʜʝʞʥʦʩʪʠ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʩʠʩʪʝʤ ʢʨʠʪʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ ʥʝ 

ʧʨʦʠʩʭʦʜʠʪ, ʦʜʥʘʢʦ ʧʨʠ ʘʚʘʨʠʷʭ, ʚʟʨʳʚʘʭ ʠ ʚʳʙʨʦʩʘʭ ʚʦʟʤʦʞʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʩʪʦʡʢʦʛʦ 

ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʪʝʨʨʠʪʦʨʠʡ. ʇʦʵʪʦʤʫ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʝʥʝʜʞʤʝʥʪʘ, ʢʘʢ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʫʯʸʪʫ ʧʨʠʦʨʠʪʝʪʦʚ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʨʠ 

ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʈʆʆ, ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʥʪʨʦʣʴ 

ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʦ ʝʸ ʢʦʤʧʦʥʝʥʪʘʤ [1]. 

ʂʘʢ ʧʨʘʚʠʣʦ ʚʦʟʜʝʡʩʪʚʠʝ ʈʆʆ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʚʦʟʜʝʡʩʪʚʠʝ 

ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʥʘ ʚʦʟʜʫʭ, ʧʦʯʚʫ ʠ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ. ɺʦʟʜʝʡʩʪʚʠʝ ʥʘ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ 

ʩʚʷʟʘʥʦ ʩ ʨʘʙʦʪʦʡ ʚʝʥʪʠʣʷʮʠʠ, ʢʦʥʪʘʢʪʠʨʫʶʱʝʡ ʩ ʠʦʥʠʟʠʨʦʚʘʥʥʦʡ ʩʨʝʜʦʡ ʠ ʭʦʣʦʜʥʳʤʠ 

ʚʳʙʨʦʩʘʤʠ ʚ ʘʪʤʦʩʬʝʨʫ. ɺʦʟʜʝʡʩʪʚʠʝ ʥʘ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʩʚʷʟʘʥʦ ʩ ʚʦʟʤʦʞʥʳʤʠ ʘʚʘʨʠʡʥʳʤʠ 

ʩʙʨʦʩʘʤʠ ʟʘʛʨʷʟʥʝʥʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ ʚʦʜ. ɺʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʦʯʚʫ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʘʢʢʫʤʫʣʷʮʠʝʡ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʧʦʯʚʝ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʧʨʦʜʫʢʪʦʚ ʚʟʨʳʚʘ ʘʪʦʤʥʦʛʦ ʨʝʘʢʪʦʨʘ 

ʣʠʙʦ ʧʨʠ ʥʘʨʫʰʝʥʠʠ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʱʝʥʠʷ ʩ ʨʘʜʠʦʘʢʪʠʚʥʳʤʠ ʦʪʭʦʜʘʤʠ ʠ ʪ.ʜ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʦʩʦʙʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʥʪʨʦʣʷ ʟʘ ʟʘʛʨʷʟʥʝʥʠʝʤ 

ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ ʛʨʫʥʪʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʆʆ ʛʦʨʦʜʘ ʉʝʚʘʩʪʦʧʦʣʷ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʉʝʚʘʩʪʦʧʦʣʷ ʩʘʤʳʡ ʟʥʘʯʠʤʳʡ ʨʘʜʠʘʮʠʦʥʥʦ-ʦʧʘʩʥʳʡ ʦʙʲʝʢʪ 

ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʘʚʝ ʌɻɸʆʋ ɺʆ çʉʝʚʘʩʪʦʧʦʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè. 

ʆʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʷʜʝʨʥʦʡ ʬʠʟʠʢʠ ʠ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʣʷ ɸʕʉ [2]. 

ɼʣʷ ʮʝʣʝʡ ʦʮʝʥʢʠ ʨʠʩʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʟʘʛʨʷʟʥʝʥʠʝʤ ʛʨʫʥʪʦʚ ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʨʘʙʦʪʳ ʚ ʨʘʤʢʘʭ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʝʥʝʜʞʤʝʥʪʘ ʈʆʆ: 

1. ɼʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʛʝʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤʫ ʩʪʨʦʝʥʠʶ ʪʝʨʨʠʪʦʨʠʠ. 

2. ʆʧʠʩʘʪʴ ʚʠʜʳ ʩʚʦʡʩʪʚʘ ʛʨʫʥʪʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʆʆ. 

3. ʆʧʨʝʜʝʣʠʪʴ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʪʝʨʨʠʪʦʨʠʡ (ʢʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘʮʠʠ 

ʧʦʯʚ) ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʨʠʩʢʦʚ ʤʠʛʨʘʮʠʠ ʨʘʜʠʦʥʫʢʣʠʜʦʚ. 

4. ʆʧʨʝʜʝʣʠʪʴ ʧʝʨʝʯʝʥʴ ʪʦʯʝʢ ʧʨʦʙʦʦʪʙʦʨʘ ʜʣʷ ʘʥʘʣʠʟʘ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚʳ 

ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ. 

5. ʉʦʟʜʘʪʴ ʧʨʦʛʨʘʤʤʫ ʢʦʥʪʨʦʣʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʩ ʫʯʸʪʦʤ 

ʢʦʥʢʨʝʪʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ. 

6. ʆʧʨʝʜʝʣʠʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʚʠʜʦʚ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʧʦʯʚʝ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʆʆ. 

7. ʇʨʦʠʟʚʝʩʪʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠʟʤʝʨʝʥʠʷ ʩʚʦʡʩʪʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ 

ʧʦʯʚʝ.  

8. ʆʧʨʝʜʝʣʠʪʴ ʢʨʠʪʝʨʠʠ ʥʦʨʤʠʨʦʚʘʥʠʷ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

9. ʆʧʠʩʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʮʝʣʝʡ ʩʠʩʪʝʤʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ 

ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʈʆʆ. 

ɺ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʪʝʨʨʠʪʦʨʠʷ ʈʆʆ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ 

ʚʦʜʦʨʘʟʜʝʣʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʤʝʞʜʫ ʉʫʭʘʨʥʦʡ ʙʘʣʢʦʡ ʠ ʙʝʟʳʤʷʥʥʦʡ ʙʘʣʢʦʡ, ʚʧʘʜʘʶʱʝʡ ʚ 

ʙʫʭʪʫ ɻʦʣʣʘʥʜʠʷ. ɺ ʛʝʦʩʪʨʫʢʪʫʨʥʦʤ ʦʪʥʦʰʝʥʠʠ ʈʆʆ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʩʪʨʫʢʪʫʨʳ I 
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ʧʦʨʷʜʢʘ ï ɻʦʨʥʦ-ʂʨʳʤʩʢʦʛʦ ʩʦʦʨʫʞʝʥʠʷ ʠ ʝʛʦ ʩʦʩʪʘʚʥʦʡ ʩʪʨʫʢʪʫʨʥʦʡ ʯʘʩʪʠ II ʧʦʨʷʜʢʘ ï 

ʉʝʚʘʩʪʦʧʦʣʴʩʢʦ-ʉʠʤʬʝʨʦʧʦʣʴʩʢʦʡ ʤʦʥʦʢʣʠʥʘʣʠ.  

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʆʆ ʦʧʨʝʜʝʣʝʥ ʨʷʜ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʙʠʦʛʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ (bQ) ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʳʤ ʩʣʦʝʤ 

ʩ ʢʦʨʥʷʤʠ ʨʘʩʪʝʥʠʡ ʠ ʚʢʣʶʯʝʥʠʷʤʠ ʜʨʝʩʚʳ ʠʟʚʝʩʪʥʷʢʘ ʜʦ 25 %, ʢʦʪʦʨʳʝ ʠʤʝʝʪ ʧʦʚʩʝʤʝʩʪʥʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʚʩʢʨʳʪ ʚʩʝʤʠ ʩʢʚʘʞʠʥʘʤʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʟʘʩʪʨʦʝʥʥʳʭ ʠ 

ʘʩʬʘʣʴʪʠʨʦʚʘʥʥʳʭ ʫʯʘʩʪʢʦʚ (ʉʣʦʡ-1). ɺʩʢʨʳʪʘʷ ʤʦʱʥʦʩʪʴ ʜʦ 0,1 ʤ.  

ʂʦʤʧʣʝʢʩ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ (tQ) ʧʨʝʜʩʪʘʚʣʝʥ ʩʣʝʜʫʶʱʠʤʠ 

ʩʣʦʷʤʠ: 

- ʊʝʭʥʦʛʝʥʥʳʝ ʥʘʩʳʧʥʳʝ ʛʨʫʥʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʫʛʣʠʥʢʦʤ ʢʦʨʠʯʥʝʚʳʤ ʣʝʛʢʠʤ 

ʧʝʩʯʘʥʠʩʪʳʤ ʱʝʙʝʥʠʩʪʳʤ ʪʚʝʨʜʳʤ, ʩ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, 

ʥʝʟʘʩʦʣʝʥʥʳʤ. ʑʝʙʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʣʦʤʢʘʤʠ ʩʢʘʣʴʥʳʭ ʠ ʧʦʣʫʩʢʘʣʴʥʳʭ ʧʦʨʦʜ 

ʠʟʚʝʩʪʥʷʢʘ. ʇʦ ʜʘʚʥʦʩʪʠ ʦʪʩʳʧʢʠ ʦʪʥʦʩʷʪʩʷ ʢ ʩʣʝʞʘʚʰʠʤʩʷ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʧʦʚʩʝʤʝʩʪʥʦ, ʩʚʝʨʭʫ ʟʘʜʝʨʥʦʚʘʥ. ʉʣʦʡ ʟʘʣʝʛʘʝʪ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 0,1 ʜʦ 0,5 ʤ. (ʉʣʦʡ -2). 

ɺʩʢʨʳʪʘʷ ʤʦʱʥʦʩʪʴ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0,2 ʜʦ 0,4 ʤ. 

- ɸʩʬʘʣʴʪ, ʚʳʜʝʣʝʥ ʧʦ ʨʝʢʦʛʥʦʩʮʠʨʦʚʦʯʥʦʤʫ ʦʙʩʣʝʜʦʚʘʥʠʶ ʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʩʴʝʤʢʝ. 

ʀʤʝʝʪ ʣʦʢʘʣʴʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʟʘʣʝʛʘʝʪ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʱʥʦʩʪʴʶ ʜʦ 0,2 ʤ. 

(ʉʣʦʡ-3) 

ʂʦʤʧʣʝʢʩ ʜʝʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʭ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ (dpQ) ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʠʟ ʩʝʙʷ ʩʫʛʣʠʥʦʢ ʩʚʝʪʣʦ-ʞʝʣʪʳʡ ʪʚʝʨʜʳʡ ʣʝʛʢʠʡ ʧʝʩʯʘʥʠʩʪʳʡ, ʥʝʟʘʩʦʣʝʥʥʳʡ. ʆʥʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʈʆʆ ʠ ʧʝʨʝʢʨʳʚʘʶʪ ʢʦʨʝʥʥʳʝ ʧʦʨʦʜʳ, ʟʘʣʝʛʘʶʪ ʚ 

ʠʥʪʝʨʚʘʣʝ ʛʣʫʙʠʥ 0,3 ï 2,0 ʤ, ʚʩʢʨʳʪʦʡ ʤʦʱʥʦʩʪʴʶ ʦʪ 0,4 ʜʦ 1,6 ʤ.  

ʉʘʨʤʘʪʩʢʠʡ ʷʨʫʩ ʥʘ ʠʩʩʣʝʜʫʝʤʦʤ ʫʯʘʩʪʢʝ ʧʨʝʜʩʪʘʚʣʝʥ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʜʝʪʨʠʪʦʚʳʭ, ʠ 

ʧʝʣʠʪʦʤʦʨʬʥʳʭ ʨʘʟʥʦʩʪʝʡ ʠʟʚʝʩʪʥʷʢʦʚ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʚʳʚʝʪʨʝʣʦʩʪʠ ʠ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ. 

ʇʦʚʩʝʤʝʩʪʥʦ ʥʝʦʛʝʥʦʚʳʝ ʧʦʨʦʜʳ ʧʝʨʝʢʨʳʪʳ ʯʝʪʚʝʨʪʠʯʥʳʤʠ ʛʨʫʥʪʘʤʠ ʠ ʥʘʩʳʧʥʳʤʠ 

ʦʙʨʘʟʦʚʘʥʠʷʤʠ. ɺʩʢʨʳʪʳ ʠʥʪʝʨʚʘʣʘʭ ʛʣʫʙʠʥ ʦʪ 0,5 ʜʦ 2,0 ʤ, ʤʦʱʥʦʩʪʴʶ ʦʪ 3,0 ʜʦ 9,5 ʤ.  

ʂʦʤʧʣʝʢʩ ʢʦʨʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ: ʤʠʦʮʝʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʩʘʨʤʘʪʩʢʦʛʦ ʷʨʫʩʘ (N1s) 

ʧʨʝʜʩʪʘʚʣʝʥ ʩʣʝʜʫʶʱʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ: 

- ʀʟʚʝʩʪʥʷʢ ʜʦʣʦʤʠʪʦʚʳʡ ʩʚʝʪʣʦ-ʞʝʣʪʳʡ ʩʨʝʜʥʝʡ ʧʨʦʯʥʦʩʪʠ, ʩʨʝʜʥʝʧʦʨʠʩʪʳʡ, 

ʩʣʘʙʦʚʳʚʝʪʨʝʣʳʡ, ʥʝʨʘʟʤʷʛʯʘʝʤʳʡ, ʪʨʫʜʥʦʨʘʩʪʚʦʨʠʤʳʡ, ʤʝʩʪʘʤʠ ï ʢʘʚʝʨʥʦʟʥʳʝ 

(ʢʘʚʝʨʥʳ ʟʘʧʦʣʥʝʥʳ ʩʫʛʣʠʥʠʩʪʳʤ ʤʘʪʝʨʠʘʣʦʤ ï ʀɻʕ-1-322). ʉʪʨʫʢʪʫʨʘ ʠʟʚʝʩʪʥʷʢʦʚ ï 

ʦʨʛʘʥʦʛʝʥʥʘʷ. ɺ ʠʟʚʝʩʪʥʷʢʘʭ ʥʝʟʘʢʦʥʦʤʝʨʥʦ ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʦʩʣʦʠ ʛʨʘʚʝʣʠʪʦʚ. ɿʘʣʝʛʘʝʪ 

ʚ ʠʥʪʝʨʚʘʣʘʭ ʛʣʫʙʠʥ ʦʪ 1,0 ʜʦ 10,0 ʤ, ʚʩʢʨʳʪʦʡ ʤʦʱʥʦʩʪʴʶ ʦʪ 1,0 ʜʦ 7,4 ʤ.  

- ʀʟʚʝʩʪʥʷʢ ʜʦʣʦʤʠʪʦʚʳʡ ʩʝʨʳʡ ʧʦʥʠʞʝʥʥʦʡ ʧʨʦʯʥʦʩʪʠ, ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʠ, 

ʩʨʝʜʥʝʧʦʨʠʩʪʳʡ, ʩʨʝʜʥʝʚʳʚʝʪʨʝʣʳʡ, ʥʝʨʘʟʤʷʛʯʘʝʤʳʡ, ʪʨʫʜʥʦʨʘʩʪʚʦʨʠʤʳʡ ʩ 

ʧʨʦʩʣʦʷʤʠ ʛʨʘʚʝʣʠʪʦʚ, ʥʝʟʘʢʦʥʦʤʝʨʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʦ ʪʦʣʱʝ. ʉʪʨʫʢʪʫʨʘ 

ʠʟʚʝʩʪʥʷʢʦʚ ï ʦʨʛʘʥʦʛʝʥʥʘʷ. ɿʘʣʝʛʘʝʪ ʚ ʠʥʪʝʨʚʘʣʘʭ ʛʣʫʙʠʥ ʦʪ 0,5 ʜʦ 5,0 ʤ, ʚʩʢʨʳʪʦʡ 

ʤʦʱʥʦʩʪʴʶ ʦʪ 0,9 ʜʦ 4,3 ʤ.  

ɸʥʘʣʠʟ ʛʨʫʥʪʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʆʆ ʧʦʢʘʟʘʣ, ʯʪʦ ʪʦʣʱʘ ʛʨʫʥʪʦʚʳʭ ʦʪʣʦʞʝʥʠʡ, ʩʦʛʣʘʩʥʦ 

ʩ ɻʆʉʊ 25100-2020 [3] ʦʪʥʦʩʠʪʩʷ ʧʦ ʧʨʠʨʦʜʝ ʩʪʨʫʢʪʫʨʥʳʭ ʩʚʷʟʝʡ ï ʢ ʢʣʘʩʩʫ ʜʠʩʧʝʨʩʥʳʭ 

(ʉʣʦʡ-2, ʀɻʕ-1-322) ʠ ʢʣʘʩʩʫ ʧʦʣʫʩʢʘʣʴʥʳʝ ʠ ʩʢʘʣʴʥʳʝ, ʪʠʧ ï ʦʩʘʜʦʯʥʳʝ, ʚʠʜ ï ʢʘʨʙʦʥʘʪʥʳʝ 

(ʀɻʕ-2-163, ʀɻʕ-2-165).  

ɻʨʫʥʪʳ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʆʆ ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʠʦʛʝʥʥʳʤʠ, 

ʪʝʭʥʦʛʝʥʥʳʤʠ ʠ ʜʝʣʶʚʠʘʣʴʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ.  

ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʩʚʦʡʩʪʚʘ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʛʨʫʥʪʦʚ. ʊʝʭʥʦʛʝʥʥʳʝ ʥʘʩʳʧʥʳʝ 

ʛʨʫʥʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʫʛʣʠʥʢʦʤ ʢʦʨʠʯʥʝʚʳʤ ʣʝʛʢʠʤ ʧʝʩʯʘʥʠʩʪʳʤ ʱʝʙʝʥʠʩʪʳʤ ʪʚʝʨʜʳʤ, ʩ 

ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʥʝʟʘʩʦʣʝʥʥʳʤ. ʍʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʥʝʦʜʥʦʨʦʜʥʦʡ ʧʣʦʪʥʦʩʪʴʶ ʩʣʦʞʝʥʠʷ ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʨʠʩʪʦʩʪʠ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 0,700 ʜʦ 0,776 

ʜ.ʝʜ., ʧʣʦʪʥʦʩʪʴ ʩʫʭʦʛʦ ʛʨʫʥʪʘ ï ʦʪ 1,51 ʜʦ 1,58 ʛ/ʩʤ3 (ʚ ʦʩʥʦʚʥʦʤ ʙʦʣʴʰʝ 1,56 ʛ/ʩʤ3), ʧʣʦʪʥʦʩʪʴ 

ʛʨʫʥʪʘ ʚʘʨʴʠʨʫʝʪ ʚ ʜʠʘʧʘʟʦʥʝ 1,80 ï 1,85 ʛ/ʩʤ3. (ʉʣʦʡ -2). ʉʫʛʣʠʥʦʢ ʩʚʝʪʣʦ-ʞʝʣʪʳʡ (ʀɻʕ-1-

322) ʪʚʝʨʜʳʡ ʣʝʛʢʠʡ ʧʝʩʯʘʥʠʩʪʳʡ, ʥʝʟʘʩʦʣʝʥʥʳʡ. ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʨʠʩʪʦʩʪʠ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 

0,584 ʜʦ 0,646 ʜ.ʝʜ., ʧʣʦʪʥʦʩʪʴ ʛʨʫʥʪʘ 1,87 ï 1,82 ʛ/ʩʤ3, ʧʣʦʪʥʦʩʪʴ ʩʫʭʦʛʦ ʛʨʫʥʪʘ 1,64 ï 
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1,70 ʛ/ʩʤ3. ʀʟʚʝʩʪʥʷʢ ʜʦʣʦʤʠʪʦʚʳʡ ʩʚʝʪʣʦ-ʞʝʣʪʳʡ  (ʀɻʕ-2-163) ʩʨʝʜʥʝʡ ʧʨʦʯʥʦʩʪʠ, 

ʩʨʝʜʥʝʧʦʨʠʩʪʳʡ, ʩʣʘʙʦʚʳʚʝʪʨʝʣʳʡ, ʥʝʨʘʟʤʷʛʯʘʝʤʳʡ, ʪʨʫʜʥʦʨʘʩʪʚʦʨʠʤʳʡʩ ʧʣʦʪʥʦʩʪʴʶ 

ʛʨʫʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 2,17 ï 2,45 ʛ/ʩʤ3. ʀʟʚʝʩʪʥʷʢ ʜʦʣʦʤʠʪʦʚʳʡ ʩʝʨʳʡ (ʀɻʕ-2-165) ʧʦʥʠʞʝʥʥʦʡ 

ʧʨʦʯʥʦʩʪʠ, ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʠ, ʩʨʝʜʥʝʧʦʨʠʩʪʳʡ, ʩʨʝʜʥʝʚʳʚʝʪʨʝʣʳʡ, ʥʝʨʘʟʤʷʛʯʘʝʤʳʡ, 

ʪʨʫʜʥʦʨʘʩʪʚʦʨʠʤʳʡ, ʧʣʦʪʥʦʩʪʴ ʛʨʫʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 2,09 ï 2,14 ʛ/ʩʤ3.  

ɼʣʷ ʮʝʣʝʡ ʘʥʘʣʠʟʘ ʨʠʩʢʦʤ ʤʠʛʨʘʮʠʠ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʧʦʯʚʝ ʥʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʪʴ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. ɺ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʨʘʡʦʥ ʈʆʆ ʨʘʩʧʦʣʦʞʝʥ ʚ 

ʧʨʝʜʝʣʘʭ ʈʘʚʥʠʥʥʦ-ʂʨʳʤʩʢʦʛʦ ʘʨʪʝʟʠʘʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ 1-ʛʦ ʧʦʨʷʜʢʘ ʠ ʧʦʣʥʦʩʪʴʶ ʦʪʥʦʩʠʪʩʷ ʢ 

ɸʣʴʤʠʥʩʢʦʤʫ ʘʨʪʝʟʠʘʥʩʢʦʤʫ ʙʘʩʩʝʡʥʫ 2-ʛʦ ʧʦʨʷʜʢʘ. ɼʣʷ ʢʘʞʜʦʛʦ ʛʨʫʥʪʘ ʥʝʦʙʭʦʜʠʤʦ 

ʦʧʨʝʜʝʣʠʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘʮʠʠ ʠ ʜʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʛʨʫʥʪʦʚ. 

ɹʳʣʠ ʧʦʣʫʯʝʥʠʷ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʠʮʠʝʥʪʘ ʬʠʣʴʪʨʘʮʠʠ: 

1. ʉʫʛʣʠʥʦʢ ʣʝʛʢʠʡ ʧʝʩʯʘʥʠʩʪʳʡ ʪʚʝʨʜʳʡ ʥʝʟʘʩʦʣʝʥʥʳʡ (ʀɻʕ-1-322), ʩʦʩʪʘʚʠʣ 1,15Ā10-7 

ʤ/ʩʫʪ. 

2. ʀʟʚʝʩʪʥʷʢ ʜʦʣʦʤʠʪʦʚʳʡ ʩʨʝʜʥʝʡ ʧʨʦʯʥʦʩʪʠ ʧʣʦʪʥʳʡ ʩʨʝʜʥʝʧʦʨʠʩʪʳʡ 

ʩʣʘʙʦʚʳʚʝʪʨʝʣʳʡ ʥʝʨʘʟʤʷʛʯʘʝʤʳʡ ʪʨʫʜʥʦʨʘʩʪʚʦʨʠʤʳʡ (ʀɻʕ-2-163) ï 0,191 ʤ/ʩʫʪ. 

3. ʀʟʚʝʩʪʥʷʢ ʜʦʣʦʤʠʪʦʚʳʡ ʧʦʥʠʞʝʥʥʦʡ ʧʨʦʯʥʦʩʪʠ ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʠ ʩʨʝʜʥʝʧʦʨʠʩʪʳʡ 
ʩʨʝʜʥʝʚʳʚʝʪʨʝʣʳʡ ʥʝʨʘʟʤʷʛʯʘʝʤʳʡ ʪʨʫʜʥʦʨʘʩʪʚʦʨʠʤʳʡ (ʀɻʕ-2-165) ï 0,279 ʤ/ʩʫʪ.  

ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʬʠʣʴʪʨʘʮʠʠ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ɻʆʉʊ 25100-

2020 ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʳʤ ʛʨʫʥʪʘʤ.  

ʂʦʥʪʨʦʣʴ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʲʝʢʪʘ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʧʦ 

ʧʨʦʛʨʘʤʤʝ ʦʪʙʦʨʘ ʧʨʦʙ ʥʘ ʩʝʤʠ ʪʦʯʢʘʭ. ʆʮʝʥʢʘ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʜʣʷ ʪʘʢʠʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʢʘʢ 

Sr-90, ʂ-40, Cs-137, Ra-226, Ra-228, Th-228, U-235. ʊʦʯʢʠ ʦʪʙʦʨʘ ʧʨʦʙ ʥʘʭʦʜʷʪʩʷ ʧʦ ʧʝʨʠʤʝʪʨʫ 

ʦʙʲʝʢʪʘ, ʘ ʪʘʢʞʝ ʩ ʤʝʩʪʦʤ ʚʨʝʤʝʥʥʦʛʦ ʭʨʘʥʝʥʠʷ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ. ɿʘ ʢʨʠʪʝʨʠʡ ʦʮʝʥʢʠ 

ʟʘʛʨʷʟʥʝʥʠʷ ʛʨʫʥʪʦʚ ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ ʙʳʣ ʚʟʷʪ ʧʦʢʘʟʘʪʝʣʴ ʫʜʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʨʘʜʠʦʥʫʢʣʠʜʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʘʢʪʠʚʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʧʦʯʚʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1  

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʫʜʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦʙʘʭ ʧʦʯʚʳ ʥʘ ʈʆʆ 
ʅʦʤʝʨ ʪʦʯʝʢ 

ʧʨʦʙʦʦʪʙʦʨʘ 

ʅʘʠʤʝʥʦʚʘʥʠʷ ʠ ʟʥʘʯʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʨʘʜʠʦʥʫʢʣʠʜʦʚ (ɹʢ/ʛ) 

Sr-90 Th-228 Cs-137 Ra-226 K-40 U-235 Ra-228 

1 0,0021 0,023 0,031 0,011 0,11 0,0016 0,0023 

2 0,0026 0,028 0,046 0,015 0,22 0,0022 0,024 

3 0,0035 0,052 0,58 0,073 0,18 0,0085 0,019 

4 0,0021 0,049 0,31 0,078 0,2 0,0069 0,029 

5 0,0035 0,06 0,49 0,063 0,38 0,0057 0,025 

6 0,0031 0,041 0,23 0,058 0,17 0,0069 0,019 

7 0,0028 0,021 0,037 0,012 0,13 0,0032 0,019 

 

ʆʮʝʥʢʘ ʫʜʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʧʦʯʚʝ ʚʳʷʚʠʣʘ ʧʨʝʚʳʰʝʥʠʝ ʧʨʝʜʝʣʴʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʧʦ ʨʘʜʠʦʥʫʢʣʠʜʫ Cs-137, ʩʦʛʣʘʩʥʦ ʩ ʧʨʠʣʦʞʝʥʠʝʤ 3 (ʋʜʝʣʴʥʳʝ 

ʘʢʪʠʚʥʦʩʪʠ ʪʝʭʥʦʛʝʥʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ, ʧʨʠ ʢʦʪʦʨʳʭ ʜʦʧʫʩʢʘʝʪʩʷ ʥʝʦʛʨʘʥʠʯʝʥʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʚʸʨʜʳʭ ʤʘʪʝʨʠʘʣʦʚ) ʉʇ 2.6.1.2612-10 çʆʩʥʦʚʥʳʝ ʩʘʥʠʪʘʨʥʳʝ ʧʨʘʚʠʣʘ ʠ 

ʥʦʨʤʘʪʠʚʳ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè [4] ʜʦʧʫʩʪʠʤʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʦ ʜʘʥʥʦʤʫ 

ʨʘʜʠʦʥʫʢʣʠʜʫ ʩʦʩʪʘʚʣʷʝʪ 0,1 ɹʢ/ʛ, ʦʜʥʘʢʦ ʚʳʷʚʣʝʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʝ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʦʪʥʝʩʪʠ ʧʨʦʙʫ ʢ ʨʘʜʠʦʘʢʪʠʚʥʳʤ ʦʪʭʦʜʘʤ ʩʦʛʣʘʩʥʦ ʩ ʧʨʠʣʦʞʝʥʠʝʤ 5 (ʇʨʝʜʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 

ʫʜʝʣʴʥʦʡ ʠ ʦʙʲʸʤʥʦʡ ʘʢʪʠʚʥʦʩʪʝʡ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʦʪʭʦʜʘʭ ʜʣʷ ʦʪʥʝʩʝʥʠʷ ʠʭ ʢ 

ʨʘʜʠʦʘʢʪʠʚʥʳʤ ʦʪʭʦʜʘʤ) ʵʪʦʪ ʬʘʢʪ ʪʨʝʙʫʝʪ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ 

ʤʦʥʠʪʦʨʠʥʛʘ ʟʘ ʤʝʩʪʘʤʠ ʦʪʙʦʨʘ ʜʘʥʥʳʭ ʧʨʦʙ (ʜʣʷ ʦʪʥʝʩʝʥʠʷ ʮʝʟʠʷ-137 ʢ ʨʘʜʠʦʘʢʪʠʚʥʳʤ 

ʦʪʭʦʜʘʤ ʝʛʦ ʘʢʪʠʚʥʦʩʪʴ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ 10 ɹʢ/ʛ.)  
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʠʚʝʜʝʥʥʳʡ ʧʨʠʤʝʨ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʥʪʨʦʣʷ, ʩʦʛʣʘʩʥʦ ʩ ʧʨʝʜʣʦʞʝʥʥʳʤ 

ʘʣʛʦʨʠʪʤʦʤ, ʤʦʞʝʪ ʩʪʘʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʟʘʛʨʷʟʥʝʥʠʷ ʛʨʫʥʪʦʚ 

ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ ʜʣʷ ʮʝʣʝʡ ʩʠʩʪʝʤʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʥʘ ʈʆʆ. 
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ORGANIZATION OF SOIL CONTROL POLLUTION WITH RADIONUCLIDES AT A 
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Abstract. The article considers the features of the organization of control over soil 

contamination with radionuclides of the radiation-hazardous object of the city of Sevastopol for the 

purposes of creating an environmental management system. An algorithm for an integrated approach 

to this procedure is proposed, taking into account geological, geomorphological and hydrogeological 

conditions, as well as an analysis of the soils territory soils and their properties. The results of 

assessing the specific activity of significant radionuclides in the soil of the radiation-hazardous object 

territory are presented. 

Keywords: radiation hazardous object, radionuclide, soil, geomorphology, hydrogeology, 

radionuclide activity, technosphere. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʜʚʠʞʝʥʠʷ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠ ʟʘʪʦʧʣʝʥʠʠ ʣʠʢʚʠʜʠʨʫʝʤʳʭ ʫʛʦʣʴʥʳʭ ʰʘʭʪ ɼʦʥʙʘʩʩʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʛʠʜʨʦʛʝʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚ 

ʤʘʩʩʠʚʝ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʫʯʝʪʦʤ ʠʟʤʝʥʝʥʠʷ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. 

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʧʦʜʲʝʤʘ ʫʨʦʚʥʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʦʨʦʜʥʦʛʦ ʤʘʩʩʠʚʘ 

ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʦʤʝʭʘʥʠʢʘ, ʛʠʜʨʦʛʝʦʤʝʭʘʥʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʩʜʚʠʞʝʥʠʝ 

ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʟʘʪʦʧʣʝʥʠʝ ʰʘʭʪ, ʤʝʪʦʜʠʢʘ ʧʨʦʛʥʦʟʘ, ʦʙʲʝʤ ʧʝʨʝʪʦʢʘ, ɼʦʥʙʘʩʩ. 

 

ɺʚʝʜʝʥʠʝ. ʃʠʢʚʠʜʘʮʠʷ ʫʛʦʣʴʥʳʭ ʰʘʭʪ ʚ ɼʦʥʙʘʩʩʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʟʘʪʦʧʣʝʥʠʝʤ 

ʧʦʜʟʝʤʥʳʭ ʚʳʨʘʙʦʪʦʢ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʩʜʚʠʞʝʥʠʶ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ 

ʦʧʘʩʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʚʢʣʶʯʘʷ ʦʩʝʜʘʥʠʷ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʪʨʝʱʠʥʦʦʙʨʘʟʦʚʘʥʠʝ ʠ 

ʘʢʪʠʚʠʟʘʮʠʶ ʧʨʦʮʝʩʩʘ ʦʙʨʘʟʦʚʘʥʠʷ ʟʦʥ ʚʦʜʦʧʨʦʚʦʜʷʱʠʭ ʪʨʝʱʠʥ. ɼʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʷʚʣʝʥʠʡ ʧʨʠʤʝʥʷʝʪʩʷ ʛʠʜʨʦʛʝʦʤʝʭʘʥʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ 

ʫʯʠʪʳʚʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

ʃʠʢʚʠʜʘʮʠʷ ʫʛʦʣʴʥʳʭ ʰʘʭʪ ʚ ɼʦʥʙʘʩʩʝ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʤ ʛʝʦʪʝʭʥʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ, 

ʩʦʧʨʦʚʦʞʜʘʶʱʠʤʩʷ ʠʟʤʝʥʝʥʠʝʤ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʝʦʤʝʭʘʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʛʦʨʥʦʛʦ 

ʤʘʩʩʠʚʘ. ʇʨʝʢʨʘʱʝʥʠʝ ʚʦʜʦʦʪʣʠʚʘ ʧʨʠʚʦʜʠʪ ʢ ʧʦʩʪʝʧʝʥʥʦʤʫ ʟʘʪʦʧʣʝʥʠʶ ʧʦʜʟʝʤʥʳʭ 

ʚʳʨʘʙʦʪʦʢ, ʯʪʦ ʚʳʟʳʚʘʝʪ: ʧʦʜʲʝʤ ʫʨʦʚʥʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʠ ʠʟʤʝʥʝʥʠʝ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʨʝʞʠʤʘ; ʠʟʤʝʥʝʥʠʝ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ; ʘʢʪʠʚʠʟʘʮʠʶ ʦʧʘʩʥʳʭ 

ʛʝʦʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ (ʦʩʝʜʘʥʠʷ, ʧʨʦʚʘʣʳ, ʦʧʦʣʟʥʠ). 

ʊʘʢ ʢʘʢ ʚ ʫʩʣʦʚʠʷʭ ɼʦʥʙʘʩʩʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʩʦʢʘʷ ʧʣʦʪʥʦʩʪʴ ʟʘʢʨʳʚʘʶʱʠʭʩʷ ʰʘʭʪ, 

ʧʨʝʚʘʣʠʨʫʶʪ ʛʫʩʪʦʥʘʩʝʣʝʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʚ ʟʦʥʘʭ ʚʣʠʷʥʠʷ ʠ ʩʣʦʞʥʘʷ ʛʝʦʣʦʛʠʯʝʩʢʘʷ 

ʩʪʨʫʢʪʫʨʘ (ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʦʤʦʚ, ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʧʦʨʦʜ), ʚ ʩʠʣʫ ʚʳʰʝ ʩʢʘʟʘʥʥʦʛʦ 

ʧʨʦʙʣʝʤʘ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ. 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʂ ʤʦʤʝʥʪʫ ʟʘʢʨʳʪʠʷ ʰʘʭʪ ʤʥʦʛʦʢʨʘʪʥʦ ʧʦʜʨʘʙʦʪʘʥʥʳʡ 

ʤʘʩʩʠʚ ʠʤʝʝʪ ʟʦʥʳ ʨʘʩʩʣʦʝʥʠʡ, ʟʘʚʠʩʘʥʠʡ, ʫʯʘʩʪʢʠ ʩ ʪʝʭʥʦʛʝʥʥʳʤʠ ʨʘʟʨʳʚʘʤʠ. ɺ ʧʨʦʮʝʩʩʝ 

ʟʘʪʦʧʣʝʥʠʷ ʧʨʦʯʥʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ, ʦʩʦʙʝʥʥʦ ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ, ʫʤʝʥʴʰʘʶʪʩʷ, ʯʪʦ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʧʦʪʝʨʝ ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʨʘʚʥʦʚʝʩʠʷ ʪʦʣʱʠ ʧʦʨʦʜ ʠ ʘʢʪʠʚʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ 

ʩʜʚʠʞʝʥʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚʦʟʥʠʢʥʫʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʜʚʠʞʝʥʠʷ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʨʠ 

ʵʪʦʤ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ ʠ ʧʨʠʯʠʥʳ ʘʢʪʠʚʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʩʜʚʠʞʝʥʠʷ: 

ʘʢʪʠʚʠʟʘʮʠʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ; ʘʢʪʠʚʠʟʘʮʠʷ ʫʯʘʩʪʢʦʚ ʧʨʦʷʚʣʝʥʠʷ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʭ 

ʜʝʬʦʨʤʘʮʠʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʧʣʦʪʥʝʥʠʷ ʧʦʨʦʜ ʚ ʟʦʥʘʭ ʦʙʨʫʰʝʥʠʡ. 

ʅʘ ʘʢʪʠʚʠʟʘʮʠʶ ʧʨʦʮʝʩʩʘ ʩʜʚʠʞʝʥʠʷ [1] ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠ ʟʘʪʦʧʣʝʥʠʠ ʰʘʭʪ 

ɼʦʥʙʘʩʩʘ ʚʣʠʷʶʪ ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʛʝʦʣʦʛʠʯʝʩʢʠʝ, 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʠʝ. 

ʂ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ ʦʪʥʦʩʠʪʩʷ ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʥʘʨʫʰʝʥʥʦʩʪʴ, ʣʠʪʦʣʦʛʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ ʧʦʨʦʜ, ʫʛʦʣ ʧʘʜʝʥʠʷ ʧʣʘʩʪʘ, ʩʪʝʧʝʥʴ ʤʝʪʘʤʦʨʬʠʟʤʘ (ʤʘʨʢʘ) ʫʛʣʷ, ʛʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ 

ʙʘʣʘʥʩʦʚʳʭ ʟʘʧʘʩʦʚ. 
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ʂ ʦʩʥʦʚʥʳʤ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʧʘʨʘʤʝʪʨʳ ʘʢʪʠʚʠʟʘʮʠʠ 

ʧʨʦʮʝʩʩʘ ʩʜʚʠʞʝʥʠʷ ʦʪʥʦʩʠʪʩʷ ʦʙʲʝʤ ʧʦʩʪʫʧʘʶʱʝʡ ʚ ʛʦʨʥʳʝ ʚʳʨʘʙʦʪʢʠ ʚʦʜʳ, ʢʦʵʬʬʠʮʠʝʥʪ 

ʬʠʣʴʪʨʘʮʠʠ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ, ʪʝʭʥʦʛʝʥʥʘʷ ʠ ʧʨʠʨʦʜʥʘʷ ʧʫʩʪʦʪʥʦʩʪʴ. 

ʂ ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ, ʦʢʘʟʳʚʘʶʱʠʤ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʨʦʛʥʦʟ ʩʜʚʠʞʝʥʠʷ 

ʦʪʥʦʩʷʪʩʷ ʤʝʪʦʜʳ ʧʦʜʛʦʪʦʚʢʠ ʧʘʥʝʣʝʡ ʠ ʨʘʟʨʘʙʦʪʢʠ ʦʯʠʩʪʥʳʭ ʟʘʙʦʝʚ, ʩʧʦʩʦʙ ʣʠʢʚʠʜʘʮʠʠ 

ʰʘʭʪʳ, ʛʫʩʪʦʪʘ ʠ ʛʣʫʙʠʥʘ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ, ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʝ ʩʪʘʨʳʭ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʫ 

ʧʦʚʝʨʭʥʦʩʪʠ (19-20ʚʚ.) [2] 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʠʟʤʝʥʝʥʠʡ ʫʨʦʚʥʷ ʰʘʭʪʥʳʭ ʚʦʜ ʥʘ ʨʘʟʥʳʭ ʫʛʦʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʷ ʘʙʩʦʣʶʪʥʦʡ ʦʪʤʝʪʢʠ ʚʦʜʳ 

ʚʦ ʚʨʝʤʝʥʠ.  

ɺʨʝʤʷ ʟʘʪʦʧʣʝʥʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʰʘʭʪʳ ʦʮʝʥʠʚʘʝʪʩʷ ʩʦʛʣʘʩʥʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤ [3] ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ: 
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ʛʜʝ k3 ïʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʦʣʥʝʥʠʷ ʦʙʲʝʤʘ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ; Vi ï ʦʙʲʝʤ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʚ 

ʠʥʪʝʨʚʘʣʝ ʟʘʪʦʧʣʝʥʠʷ, ʤ3; Qʩʨ. ï ʩʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʚʦʜʦʧʨʠʪʦʢʘ ʚ ʰʘʭʪʫ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ 

ʠʥʪʝʨʚʘʣʘ ʟʘʪʦʧʣʝʥʠʷ, ʤ3/ʩʫʪ; SQi ï ʩʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʦʙʱʝʛʦ ʧʝʨʝʪʦʢʘ ʠʟ ʟʘʪʘʧʣʠʚʘʝʤʦʡ 

ʰʘʭʪʳ ʚ ʩʤʝʞʥʳʝ ʜʣʷ ʪʦʛʦ ʞʝ ʠʥʪʝʨʚʘʣʘ ʛʣʫʙʠʥʳ, ʤ3/ʩʫʪ. 

ʉʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʚʦʜʦʧʨʠʪʦʢʘ ʚ ʰʘʭʪʫ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʠʥʪʝʨʚʘʣʘ ʤʦʞʝʪ ʙʳʪʴ 

ʦʧʨʝʜʝʣʝʥʘ ʠʟ ʚʳʨʘʞʝʥʠʷ: 

(Q Q ) / 2ʩʨ ʩʨʧʨ ʬQ = +  (2) 

ʛʜʝ: Qʩʨʧʨ ï ʧʨʦʝʢʪʥʳʡ ʚʦʜʦʧʨʠʪʦʢ, ʤ3/ʩʫʪ. Qʬ ï ʬʘʢʪʠʯʝʩʢʠʡ ʚʦʜʦʧʨʠʪʦʢ, ʤ
3/ʩʫʪ. 

ʉʨʝʜʥʶʶ ʧʨʦʝʢʪʥʫʶ ʚʝʣʠʯʠʥʫ ʚʦʜʦʧʨʠʪʦʢʘ (Qʩʨʧʨ) ʚ ʰʘʭʪʫ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ 

ʧʨʦʝʢʪʥʦʛʦ ʫʨʦʚʥʷ ʟʘʪʦʧʣʝʥʠʷ ʩʦʛʣʘʩʥʦ [4] ʚʦʟʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʠʟ ʚʳʨʘʞʝʥʠʷ: 
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ʛʜʝ Qʩʨʧʨ. ï ʧʨʦʝʢʪʥʳʡ ʚʦʜʦʧʨʠʪʦʢ, ʤ3/ʩʫʪ; Qʬ ï ʬʘʢʪʠʯʝʩʢʠʡ ʚʦʜʦʧʨʠʪʦʢ, ʤ
3/ʩʫʪ; 

ʅʬ ï ʬʘʢʪʠʯʝʩʢʘʷ ʛʣʫʙʠʥʘ ʟʘʪʦʧʣʝʥʠʷ, ʤ; ʅʧʨ ï ʧʨʦʝʢʪʥʘʷ ʛʣʫʙʠʥʘ ʟʘʪʦʧʣʝʥʠʷ, ʤ. 

ʂʦʛʜʘ ʦʜʥʫ ʰʘʭʪʫ ʟʘʪʘʧʣʠʚʘʶʪ, ʚʦʜʘ ʤʦʞʝʪ ʧʨʦʥʠʢʥʫʪʴ ʚ ʩʦʩʝʜʥʶʶ ʰʘʭʪʫ ʜʚʫʤʷ 

ʧʫʪʷʤʠ: ʯʝʨʝʟ ʙʘʨʴʝʨʥʳʝ ʮʝʣʠʢʠ (ʦʩʪʘʚʣʝʥʥʳʝ ʥʝʪʨʦʥʫʪʳʝ ʫʯʘʩʪʢʠ ʧʦʨʦʜʳ) ï ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʩʢʦʨʦʩʪʴ ʧʝʨʝʪʦʢʘ ʦʮʝʥʠʚʘʶʪ ʧʦ ʬʦʨʤʫʣʝ ɼʘʨʩʠ, ʢʦʪʦʨʘʷ ʫʯʠʪʳʚʘʝʪ ʩʚʦʡʩʪʚʘ ʧʦʨʦʜʳ; ʯʝʨʝʟ 

ʩʢʚʘʞʠʥʳ ʠʣʠ ʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʚʳʨʘʙʦʪʢʠ ï ʥʘʧʨʠʤʝʨ, ʯʝʨʝʟ ʨʘʟʚʝʜʦʯʥʳʝ, ʜʨʝʥʘʞʥʳʝ ʠʣʠ 

ʩʪʘʨʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʪʚʦʣʳ, ʩʚʷʟʳʚʘʶʱʠʝ ʰʘʭʪʳ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʨʝʜʥʝʡ ʚʝʣʠʯʠʥʳ ʦʙʱʝʛʦ ʧʝʨʝʪʦʢʘ (SQi ) ʠʟ ʟʘʪʘʧʣʠʚʘʝʤʦʡ ʰʘʭʪʳ ʚ 

ʩʤʝʞʥʳʝ ʜʣʷ ʥʝʢʦʪʦʨʦʛʦ ʠʥʪʝʨʚʘʣʘ ʛʣʫʙʠʥʳ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ ʩʫʤʤʫ: 

Qi ʇɻʉ iQ q= +ä  (4) 

ʛʜʝ Qʧʛʩ ï ʨʘʩʭʦʜ ʚʦʜʳ, ʧʦʩʪʫʧʘʶʱʝʡ ʯʝʨʝʟ ʧʨʷʤʳʝ ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʩʚʷʟʠ, ʤ
3/ʩʫʪ; 

qi ï ʦʙʲʝʤ ʚʦʜʳ ʬʠʣʴʪʨʫʶʱʝʡʩʷ ʯʝʨʝʟ ʨʘʟʜʝʣʷʶʱʠʡ ʚʳʨʘʙʦʪʢʠ ʤʘʩʩʠʚ, ʤ3/ʩʫʪ;   

ʉʦʛʣʘʩʥʦ [3], ʚ ʧʦʜʦʙʥʳʭ ʩʠʪʫʘʮʠʷʭ ʦʙʲʝʤ ʧʝʨʝʪʦʢʘ ʩʣʝʜʫʝʪ ʨʘʩʩʯʠʪʳʚʘʪʴ, ʦʧʠʨʘʷʩʴ ʥʘ 

ʩʣʝʜʫʶʱʫʶ ʬʦʨʤʫʣʫ: 

3 24 10
0,03

Kg
Q b

L

b

= Ö Ö
 (5) 

ʛʜʝ Qʧʛʩ ï ʨʘʩʭʦʜ ʚʦʜʳ, ʧʦʩʪʫʧʘʶʱʝʡ ʯʝʨʝʟ ʚʳʨʘʙʦʪʢʫ, ʤ
3/ʩʫʪ.; b ï ʜʠʘʤʝʪʨ ʚʳʨʘʙʦʪʢʠ, ʤ; K ï 

ʥʘʯʘʣʴʥʳʡ ʥʘʧʦʨ ʥʘʜ ʫʩʪʴʝʤ ʚʳʨʘʙʦʪʢʠ, ʤ; g ï ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ, ʤ/ʩ2; L ï ʜʣʠʥʘ 

ʩʢʚʘʞʠʥʳ ʦʪ ʫʩʪʴʷ ʜʦ ʟʘʪʦʧʣʝʥʥʦʡ ʚʳʨʘʙʦʪʢʠ, ʤ. 

ʌʦʨʤʫʣʘ ɼʘʨʩʠ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʯʠʪʘʪʴ ʬʠʣʴʪʨʘʮʠʶ ʯʝʨʝʟ ʮʝʣʠʢʠ: 

i
i ʬ i

i

H
q k m B

L

D
= Ö Ö Ö (6) 



 

133 

 

ʛʜʝ qi - ʦʙʲʝʤ ʧʝʨʝʪʦʢʦʚ ʯʝʨʝʟ ʨʘʟʜʝʣʷʶʱʠʡ ʚʳʨʘʙʦʪʢʠ ʤʘʩʩʠʚ, ʤ
3/ʩʫʪ; kʬ ï ʢʦʵʬʬʠʮʠʝʥʪ 

ʬʠʣʴʪʨʘʮʠʠ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʘ (ʩʣʦʝʚ ʧʝʩʯʘʥʠʢʦʚ ʠʣʠ ʠʟʚʝʩʪʥʷʢʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ 

ʦʙʚʦʜʥʝʥʠʠ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ), ʤ/ʩʫʪ; m ï ʤʦʱʥʦʩʪʴ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʤ; Bi ʠ L i ï 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʰʠʨʠʥʘ ʬʨʦʥʪʘ ʧʝʨʝʪʦʢʘ ʠ ʜʣʠʥʘ ʧʫʪʠ ʬʠʣʴʪʨʘʮʠʠ (ʨʘʟʤʝʨ  ʮʝʣʠʢʘ), 

ʦʧʨʝʜʝʣʷʝʤʳʝ ʜʣʷ ʢʘʞʜʦʛʦ ʨʘʩʯʝʪʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʧʦ ʧʣʘʥʘʤ ʛʦʨʥʳʭ ʨʘʙʦʪ, ʤ; æHi ï ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ ʧʝʨʝʧʘʜʘ ʥʘʧʦʨʦʚ, ʨʘʚʥʦʝ ʨʘʟʥʦʩʪʠ ʦʪʤʝʪʦʢ ʫʨʦʚʥʷ ʟʘʪʦʧʣʝʥʠʷ ʠ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ 

ʩʤʝʞʥʦʡ ʰʘʭʪʳ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʨʘʩʯʝʪʥʦʤ ʠʥʪʝʨʚʘʣʝ ʛʣʫʙʠʥʳ, ʤ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ [5] ʚ ʧʨʝʜʝʣʘʭ ʪʝʭʥʦʛʝʥʥʦ-ʥʘʨʫʰʝʥʥʦʛʦ 

ʤʘʩʩʠʚʘ ʢʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘʮʠʠ ʤʦʞʝʪ ʦʪʣʠʯʘʪʴʩʷ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʥʝʥʘʨʫʰʝʥʥʳʤ ʤʘʩʩʠʚʦʤ. ʆʧʨʝʜʝʣʝʥʠʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʬʠʣʴʪʨʘʮʠʠ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʨʘʮʠʦʥʘʣʴʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʳʨʘʞʝʥʠʷ: 
3(50 / )ʌɿɺʊ ʌK K m H= Ö Ö  (7) 

ʛʜʝ ʂʬʟʚʪ ï ʢʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘʮʠʠ ʟʦʥʳ ʚʦʜʦʧʨʦʚʦʜʷʱʠʭ ʪʨʝʱʠʥ; 

ʂʬ ï ʢʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘʮʠʠ, ʤ
3/ʩʫʪ; 

m ï ʚʳʥʠʤʘʝʤʘʷ ʤʦʱʥʦʩʪʴ ʧʣʘʩʪʘ, ʤ; 

H ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʦ ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʩʣʦʷ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʧʨʝʜʝʣʘʭ ʟʦʥʳ ʚʦʜʦʧʨʦʚʦʜʷʱʠʭ ʪʨʝʱʠʥ, ʤ. 

ʊʘʢʦʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʚʨʝʤʷ ʟʘʪʦʧʣʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʛʦʨʥʦʛʦ 

ʤʘʩʩʠʚʘ ʩ ʫʯʝʪʦʤ ʝʛʦ ʪʝʭʥʦʛʝʥʥʦʡ ʥʘʨʫʰʝʥʥʦʩʪʠ. ɼʘʥʥʳʡ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʩʦʟʜʘʝʪ 

ʦʩʥʦʚʫ ʜʣʷ ʨʝʰʝʥʠʷ ʚʘʞʥʦʡ ʧʨʘʢʪʠʯʝʩʢʦʡ ʟʘʜʘʯʠ - ʦʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʥʳʭ ʨʘʤʦʢ 

ʘʢʪʠʚʠʟʘʮʠʠ ʩʜʚʠʞʝʥʠʡ, ʚʳʟʚʘʥʥʳʭ ʟʘʪʦʧʣʝʥʠʝʤ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ.  

ɼʦʩʪʦʚʝʨʥʳʡ ʧʨʦʛʥʦʟ ʩʨʦʢʦʚ ʟʘʧʦʣʥʝʥʠʷ ʚʦʜʦʡ ʚʳʨʘʙʦʪʘʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʧʦʟʚʦʣʷʝʪ 

ʫʩʪʘʥʦʚʠʪʴ ʢʨʠʪʠʯʝʩʢʠʝ ʧʝʨʠʦʜʳ, ʢʦʛʜʘ ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʇʨʝʜʣʦʞʝʥʥʳʡ ʧʦʜʭʦʜ ʤʦʞʝʪ ʣʝʯʴ ʚ ʦʩʥʦʚʫ ʧʨʦʛʥʦʟʘ: ʤʦʤʝʥʪʦʚ ʥʘʯʘʣʘ ʦʩʝʜʘʥʠʷ 

ʧʦʯʚʳ, ʚʳʟʚʘʥʥʳʭ ʟʘʪʦʧʣʝʥʠʝʤ ʰʘʭʪʥʳʭ ʚʳʨʘʙʦʪʦʢ; ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʨʦʮʝʩʩʘ 

ʩʜʚʠʞʝʥʠʷ; ʦʧʪʠʤʘʣʴʥʳʭ ʤʝʩʪ ʠ ʚʨʝʤʝʥʠ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʩʪʘʥʮʠʡ ʤʦʥʠʪʦʨʠʥʛʘ ʩ ʮʝʣʴʶ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʠʟʤʝʥʝʥʠʷʤʠ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʚʝʣʠʯʠʥʳ ʦʩʝʜʘʥʠʡ ʜʣʷ ʢʘʞʜʦʛʦ ʠʥʪʝʨʚʘʣʘ ʟʘʪʦʧʣʝʥʠʷ ʚʦʟʤʦʞʥʦ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʟʘʚʠʩʠʤʦʩʪʠ, ʧʨʠʚʝʜʝʥʥʦʡ ʚ [6] 

0 1 2 3 4 5 ʚm K K K K K m= Ö Ö Ö Ö Ö  (8) 

ʛʜʝ ʛʜʝ K1 ï ʢʦʵʬʬʠʮʠʝʥʪ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʩʪʝʧʝʥʠ ʤʝʪʘʤʦʨʬʠʟʤʘ ʫʛʣʝʡ (ʫʛʣʠ ʤʘʨʢʠ ɸ ï ʂ1 = 

1,0; ʫʛʣʠ ʤʘʨʦʢ ʊʉ, ʊ, ʆʉ, ʂʉ, ʂɾ, ʂ, ɾ ï ʂ1=0,8; ʫʛʣʠ ʤʘʨʦʢ ɻɾʉ, ɻɾ, ɻ, ɼɻ, ɼ ï K1 = 0,6); 

K2 ï ʢʦʵʬʬʠʮʠʝʥʪ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʧʦʩʣʝʜʫʶʱʠʭ ʧʦʜʨʘʙʦʪʦʢ ʛʦʨʥʦʡ ʚʳʨʘʙʦʪʢʠ ʥʠʞʝʣʝʞʘʱʠʤʠ 

ʧʣʘʩʪʘʤʠ (ʂ2 = 1,0, ʝʩʣʠ ʚʳʨʘʙʦʪʢʘ ʥʝ ʙʳʣʘ ʧʦʜʨʘʙʦʪʘʥʘ;  ʂ2 = 0,8, ʝʩʣʠ ʚʳʨʘʙʦʪʢʘ ʧʦʜʨʘʙʦʪʘʥʘ 

ʦʜʥʠʤ ʧʣʘʩʪʦʤ; ʂ2 = 0,5, ʝʩʣʠ ʚʳʨʘʙʦʪʢʘ ʙʳʣʘ ʧʦʜʨʘʙʦʪʘʥʘ 2-ʤʷ ʠ ʙʦʣʝʝ ʧʣʘʩʪʘʤʠ); K3 ï 

ʢʦʵʬʬʠʮʠʝʥʪ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʥʘʣʠʯʠʷ ʧʫʩʪʦʪ ʠ ʟʦʥ ʨʘʟʫʧʣʦʪʥʝʥʠʡ (ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ); K4 ï ʢʦʵʬʬʠʮʠʝʥʪ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʦʙʚʦʜʥʸʥʥʦʩʪʠ 

ʛʦʨʥʳʭ ʧʦʨʦʜ (K4 = 0,5, ʝʩʣʠ ʛʦʨʥʳʝ ʚʳʨʘʙʦʪʢʠ ʟʘʪʦʧʣʝʥʳ, ʠ K4 = 1,0, ʝʩʣʠ ʛʦʨʥʳʝ ʚʳʨʘʙʦʪʢʠ 

ʥʝ ʟʘʪʦʧʣʝʥʳ); K5 ï ʢʦʵʬʬʠʮʠʝʥʪ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʛʣʫʙʠʥʳ ʛʦʨʥʳʭ ʨʘʙʦʪ, ʤ. 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʥʝʦʜʥʦʢʨʘʪʥʦ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʜʝʬʦʨʤʘʮʠʠ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ [7] ʧʨʠ ʟʘʪʦʧʣʝʥʠʠ ʛʣʫʙʦʢʠʭ ʛʦʨʠʟʦʥʪʦʚ, ʢʦʵʬʬʠʮʠʝʥʪ ʂ5 ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʦʧʨʝʜʝʣʷʪʴ ʠʟ ʚʳʨʘʞʝʥʠʷ: 
0.006

5 1,3878 HK e-=   (9) 

ʛʜʝ ʅ ï ʛʣʫʙʠʥʘ ʟʘʪʘʧʣʠʚʘʝʤʳʭ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ, ʤ. 

ʋʯʠʪʳʚʘʷ ʩʣʦʞʥʫʶ ʤʦʨʬʦʣʦʛʠʶ ʧʣʘʩʪʘ ʧʨʦʮʝʩʩ ʘʢʪʠʚʠʟʘʮʠʠ ʩʜʚʠʞʝʥʠʡ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠ ʟʘʪʦʧʣʝʥʠʠ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʚʦʟʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʵʪʘʧʘ: - ʥʘʯʘʣʴʥʘʷ 

ʩʪʘʜʠʷ ʘʢʪʠʚʠʟʘʮʠʠ ʦʪ ʟʘʪʦʧʣʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʛʣʫʙʠʥ; - ʩʦʚʤʝʩʪʥʦʝ ʚʣʠʷʥʠʝ 

ʚʥʦʚʴ ʘʢʪʠʚʠʟʠʨʦʚʘʚʰʠʭʩʷ ʦʪ ʟʘʪʦʧʣʝʥʠʷ ʠʥʪʝʨʚʘʣʦʚ ʠ ʨʘʥʝʝ ʟʘʪʦʧʣʝʥʥʳʭ ʫʯʘʩʪʢʦʚ; - 

ʟʘʪʫʭʘʥʠʝ ʩʜʚʠʞʝʥʠʡ ʥʘ ʫʯʘʩʪʢʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʨʝʜʝʣʘʭ ʚʣʠʷʥʠʷ ʚʳʨʘʙʦʪʦʢ 

ʠʩʯʝʨʧʘʚʰʠʭ ʧʦʪʝʥʮʠʘʣ ʘʢʪʠʚʠʟʘʮʠʠ. 
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ʈʝʘʣʠʟʘʮʠʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʜʦʙʥʦʛʦ ʧʦʜʭʦʜʘ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʘʭ 1 ï 3. 

 

 

 
 

ʈʠʩ.1 ï ʆʩʝʜʘʥʠʷ ʦʪ ʚʳʨʘʙʦʪʦʢ ʥʘ ʟʘʪʘʧʣʠʚʘʝʤʦʤ 

ʫʯʘʩʪʢʝ ʩ ʦʪʤʝʪʢʦʡ ʟʘʪʦʧʣʝʥʠʷ -140 (ʢʨʘʩʥʳʝ 

ʟʦʥʳ) 

 

ʈʠʩ. 2 ï ʆʩʝʜʘʥʠʝ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ 

ʜʠʥʘʤʠʢʝ ʩ ʦʪʤʝʪʢʦʡ ʟʘʪʦʧʣʝʥʠʷ -10 (ʢʨʘʩʥʳʝ 

ʟʦʥʳ ï ʦʩʝʜʘʥʠʷ ʥʘ ʟʘʪʘʧʣʠʚʘʝʤʦʤ ʫʨʦʚʥʝ, 

ʟʝʣʝʥʳʝ  ʟʦʥʳ ï ʨʝʘʣʠʟʫʶʱʠʝ ʦʩʝʜʘʥʠʷ ʦʪ 

ʨʘʥʝʝ ʟʘʪʦʧʣʝʥʥʳʭ ʚʳʨʘʙʦʪʦʢ, ʩʠʥʠʝ ʟʦʥʳ ï 

ʨʝʘʣʠʟʦʚʘʥʥʳʝ ʦʩʝʜʘʥʠʷ ʦʪ ʨʘʥʝʝ ʟʘʪʦʧʣʝʥʥʳʭ 

ʚʳʨʘʙʦʪʦʢ) 

 

 

ʈʠʩ. 3 ï ʆʩʝʜʘʥʠʝ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʜʠʥʘʤʠʢʝ ʩ ʦʪʤʝʪʢʦʡ ʟʘʪʦʧʣʝʥʠʷ +80 (ʢʨʘʩʥʳʝ ʟʦʥʳ ï 

ʦʩʝʜʘʥʠʷ ʥʘ ʟʘʪʘʧʣʠʚʘʝʤʦʤ ʫʨʦʚʥʝ, ʟʝʣʝʥʳʝ  ʟʦʥʳ ï ʨʝʘʣʠʟʫʶʱʠʝ ʦʩʝʜʘʥʠʷ ʦʪ ʨʘʥʝʝ ʟʘʪʦʧʣʝʥʥʳʭ 

ʚʳʨʘʙʦʪʦʢ, ʩʠʥʠʝ ʟʦʥʳ ï ʨʝʘʣʠʟʦʚʘʥʥʳʝ ʦʩʝʜʘʥʠʷ ʦʪ ʨʘʥʝʝ ʟʘʪʦʧʣʝʥʥʳʭ ʚʳʨʘʙʦʪʦʢ) 

 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʝʪʦʜʠʢʘ 

ʧʨʦʛʥʦʟʘ ʜʝʬʦʨʤʘʮʠʡ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʫʯʝʪʦʤ ʬʘʢʪʦʨʘ ʚʨʝʤʝʥʠ. ɼʘʥʥʘʷ ʤʝʪʦʜʠʢʘ 

ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʜʚʠʞʝʥʠʷ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠ 

ʟʘʪʦʧʣʝʥʠʠ ʰʘʭʪ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʤʝʨʳ ʧʦ ʩʥʠʞʝʥʠʶ ʨʠʩʢʦʚ. ɼʣʷ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʠ ʚʚʝʜʝʥʠʷ ʧʦʧʨʘʚʦʯʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʚʝʜʝʥʠʝ ʤʦʥʠʪʦʨʠʥʛʘ ʜʝʬʦʨʤʘʮʠʡ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠ ʟʘʪʦʧʣʝʥʠʠ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ 

ʩ ʤʦʤʝʥʪʘ ʦʩʪʘʥʦʚʢʠ ʧʦʩʣʝʜʥʝʛʦ ʟʘʙʦʷ ʥʘ ʫʛʣʝʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʜʦ ʜʦʩʪʠʞʝʥʠʷ 

ʫʨʦʚʥʷ ʚʦʜʳ ʧʨʦʝʢʪʥʦʡ ʦʪʤʝʪʢʠ ʧʨʠ ʟʘʪʦʧʣʝʥʠʠ ʰʘʭʪʳ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʪ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʟʘʪʨʘʪʳ ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘ ʩʜʚʠʞʝʥʠʝʤ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʦʙʝʩʧʝʯʠʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʧʨʠʥʷʪʠʷ ʤʝʨ ʟʘʱʠʪʳ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʠ 

ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʚʦʜʦʦʪʣʠʚʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. 

 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʌɻɹʅʋ çʈɸʅʀʄʀè ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ 

(ˉ FRSR-2023-0002). 
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GEOMECHANICAL PREDICTION OF GROUND SURFACE DISPLACEMENT DURING 
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Abstract. The article discusses the problem of predicting the displacement of the earth's 

surface during the flooding of liquidated coal mines in the Donbas region. The use of 

hydrogeomechanical modeling allows for the assessment of deformation processes in the rock mass 

and on the surface, taking into account changes in hydrogeological conditions. The article analyzes 

the impact of rising groundwater levels on the stability of the rock mass and the formation of the 

earth's surface. 
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ʋɼʂ 622.837 

ʇʈʀʄɽʅɽʅʀɽ ʄɽʊʆɼʆɺ ʀʉʂʋʉʉʊɺɽʅʅʆɻʆ ʀʅʊɽʃʃɽʂʊɸ ɼʃʗ 

ʆʎɽʅʂʀ ʈʀʉʂʆɺ ʇʈʆɺɸʃʆʆɹʈɸɿʆɺɸʅʀʗ ʇʈʀ ɿɸʉʊʈʆʁʂɽ 

ʇʆɼʈɸɹʆʊɸʅʅʓʍ ʊɽʈʈʀʊʆʈʀʁ 

ɺ. ɸ. ɼʨʠʙʘʥ1, ɹ. ɺ. ʍʦʭʣʦʚ2, ɸ.ɺ. ɸʥʪʠʧʝʥʢʦ3  

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʥʘʫʯʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ 

ʘʢʘʜʝʤʠʯʝʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠ ʧʨʦʝʢʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʡ ʠʥʩʪʠʪʫʪ ʛʦʨʥʦʡ 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʩʪʨʦʡʢʠ ʪʝʨʨʠʪʦʨʠʡ, ʧʦʜʨʘʙʦʪʘʥʥʳʭ 

ʛʦʨʥʳʤʠ ʚʳʨʘʙʦʪʢʘʤʠ ʥʘ ʤʘʣʳʭ ʛʣʫʙʠʥʘʭ. ɹʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʧʨʦʚʘʣʦʦʧʘʩʥʳʝ ʟʦʥʳ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʝʨʠʦʜ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʫʛʨʦʟʫ. ʇʨʘʢʪʠʯʝʩʢʠʤ 

ʨʝʟʫʣʴʪʘʪʦʤ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʣʘ ʚʳʜʘʯʘ ʟʘʢʣʶʯʝʥʠʷ ʦ ʚʦʟʤʦʞʥʦʩʪʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʝʪʩʢʦʛʦ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʮʝʥʪʨʘ ʥʘ ʧʦʜʨʘʙʦʪʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʦʨʥʘʷ ʚʳʨʘʙʦʪʢʘ, ʧʦʚʨʝʞʜʝʥʠʷ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʝʡʨʦʥʥʳʡ 

ʘʣʛʦʨʠʪʤ, ʪʝʭʥʦʛʝʥʥʦ-ʥʘʛʨʫʞʝʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ. 

 

ʄʥʦʛʦʣʝʪʥʷʷ ʦʪʨʘʙʦʪʢʘ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ ɼʦʥʙʘʩʩʘ ʧʨʠʚʝʣʘ ʢ ʧʦʜʨʘʙʦʪʘʥʥʦʩʪʠ 

ʦʙʰʠʨʥʦʡ ʧʣʦʱʘʜʠ ʙʘʩʩʝʡʥʘ ʥʘ ʤʘʣʳʭ ʛʣʫʙʠʥʘʭ. ʅʝʙʦʣʴʰʘʷ ʛʣʫʙʠʥʘ ʚʝʜʝʥʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ 

ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʤʘʣʦʝ ʛʦʨʥʦʝ ʜʘʚʣʝʥʠʝ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʥʝʥʠʝ ʮʝʣʠʢʦʚʳʭ ʩʠʩʪʝʤ ʧʦʜʜʝʨʞʘʥʠʷ 

ʢʨʦʚʣʠ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʩʦʭʨʘʥʝʥʠʶ ʧʫʩʪʦʪ ʚ ʚʳʨʘʙʦʪʢʘʭ ʩʪʘʨʳʭ ʰʘʭʪ [1]. ʉʦ ʚʨʝʤʝʥʝʤ, ʧʨʠ 

ʦʙʚʦʜʥʝʥʠʠ, ʨʘʟʨʫʰʝʥʠʠ ʮʝʣʠʢʦʚ ʠ ʦʩʪʘʚʣʝʥʥʳʭ ʦʭʨʘʥʥʳʭ ʠʣʠ ʢʨʝʧʝʞʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, 

ʧʨʦʠʩʭʦʜʠʪ ʟʘʧʦʣʥʝʥʠʝ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʧʫʩʪʦʪ ʚʳʰʝʣʝʞʘʱʠʤʠ ʧʦʨʦʜʘʤʠ ʩ ʘʢʪʠʚʠʟʘʮʠʝʡ 

ʩʤʝʱʝʥʠʡ ʚ ʧʦʨʦʜʥʦʡ ʪʦʣʱʝ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʣʦʢʘʣʴʥʳʭ ʦʩʝʜʘʥʠʡ, 

ʩʦʧʨʦʚʦʞʜʘʶʱʠʭʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʜʝʬʦʨʤʘʮʠʷʤʠ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʧʣʦʪʴ ʜʦ ʧʨʦʚʘʣʦʚ. 

ʊʘʢʠʝ ʷʚʣʝʥʠʷ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʛʦʨʥʦʧʨʦʤʳʰʣʝʥʥʳʭ ʨʘʡʦʥʘʭ ɼʦʥʙʘʩʩʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʠʠ ʫʛʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ɼʦʥʙʘʩʩʘ, ʧʦ ʧʨʠʯʠʥʝ ʦʩʪʘʥʦʚʢʠ 

ʰʘʭʪʥʳʭ ʚʦʜʦʦʪʣʠʚʦʚ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʧʨʦʠʩʭʦʜʠʪ ʟʘʪʦʧʣʝʥʠʝ 

ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʫʚʝʣʠʯʠʚʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʘʢʪʠʚʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ 

ʩʜʚʠʞʝʥʠʷ ʥʘ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʫʞʝ ʚ ʦʙʦʟʨʠʤʦʤ ʙʫʜʫʱʝʤ. ʇʨʠ ʦʙʝʩʧʝʯʝʥʠʠ ʙʝʟʦʧʘʩʥʦʡ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʪʝʭʥʦʛʝʥʥʦ-ʥʘʛʨʫʞʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ [2], ʵʪʠ ʷʚʣʝʥʠʷ ʟʘʥʠʤʘʶʪ 

ʦʩʦʙʦʝ ʤʝʩʪʦ, ʘ ʨʘʙʦʪʘ ʧʦ ʚʳʷʚʣʝʥʠʶ ʧʨʦʚʘʣʦʦʧʘʩʥʳʭ ʟʦʥ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʥʘʫʯʥʦ-

ʧʨʠʢʣʘʜʥʦʡ ʟʘʜʘʯʝʡ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʚʘʞʥʦʝ ʥʘʨʦʜʥʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. 

ʄʝʪʦʜʠʢʘ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʚʘʣʦʦʧʘʩʥʳʭ ʟʦʥ ʥʘʜ ʩʪʘʨʳʤʠ ʛʦʨʥʳʤʠ ʚʳʨʘʙʦʪʢʘʤʠ ʠ 

ʫʯʘʩʪʢʘʤʠ ʙʣʠʟʢʦʛʦ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʚ ʫʩʣʦʚʠʷʭ ʧʦʣʦʛʦʛʦ, 

ʥʘʢʣʦʥʥʦʛʦ ʠ ʢʨʫʪʦʛʦ ʟʘʣʝʛʘʥʠʷ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʘ ʠ ʦʧʫʙʣʠʢʦʚʘʥʘ ʚ [3]. 

ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʝʡʩʪʚʫʶʱʠʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʥʦʨʤʘʪʠʚʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ [4], [5] ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʦʩʩʠʡʩʢʠʭ ʤʝʪʦʜʠʯʝʩʢʠʭ 

ʨʫʢʦʚʦʜʩʪʚ [6ʆʰʠʙʢʘ! ʀʩʪʦʯʥʠʢ ʩʩʳʣʢʠ ʥʝ ʥʘʡʜʝʥ.]. 

ʉʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ [3], ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʫʯʘʩʪʢʘ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʝʪʩʢʦʛʦ 

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʮʝʥʪʨʘ, ʚʳʜʝʣʝʥʘ ʪʦʣʴʢʦ ʦʜʥʘ ʧʨʦʚʘʣʦʦʧʘʩʥʘʷ ʟʦʥʘ ï ʥʘʜ ʯʘʩʪʴʶ 1-ʛʦ 

ʟʘʧʘʜʥʦʛʦ ʦʪʢʘʪʦʯʥʦʛʦ ʰʪʨʝʢʘ ʧʣʘʩʪʘ k5
1 ʰʘʭʪʳ ˉ 1-1 ʙʠʩ (ʨʠʩʫʥʦʢ 1), ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ 

ʛʣʫʙʠʥʝ 26 ʤ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʨʙʦʥʘ. ʇʦʩʢʦʣʴʢʫ ʚʳʨʘʙʦʪʢʘ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ, ʠ ʚ ʥʝʡ 

ʦʪʩʫʪʩʪʚʫʶʪ ʫʩʣʦʚʠʷ ʜʣʷ ʧʝʨʝʧʫʩʢʘ ʦʙʨʫʰʝʥʥʳʭ ʧʦʨʦʜ, ʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘʜ ʥʝʡ 

ʧʨʦʚʘʣʦʚ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦʩʪʘʪʦʯʥʦ ʥʠʟʢʘ, ʠ ʪʝʨʨʠʪʦʨʠʷ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ 

ʟʘʩʪʨʦʡʢʠ.  

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʙʳʣ ʚʳʧʦʣʥʝʥ ʧʨʦʛʥʦʟ ʚʝʨʦʷʪʥʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʚʘʣʦʚ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʫʯʘʩʪʢʝ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ. 
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ʈʠʩ. 1 ï ʇʣʘʥ ʫʯʘʩʪʢʘ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩ ʥʘʥʝʩʝʥʥʦʡ ʟʦʥʦʡ, ʦʧʘʩʥʦʡ ʧʦ 

ʦʙʨʘʟʦʚʘʥʠʶ ʧʨʦʚʘʣʦʚ 

 

ɼʣʷ ʵʪʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʚ ʠʥʩʪʠʪʫʪʝ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ. ʉʝʪʴ 

ʨʘʟʨʘʙʘʪʳʚʘʣʘʩʴ ʩ ʫʯʝʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ [4ʆʰʠʙʢʘ! ʀʩʪʦʯʥʠʢ 

ʩʩʳʣʢʠ ʥʝ ʥʘʡʜʝʥ.], [5] ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ [7]-[9], ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʛʥʦʟ ʚʝʨʦʷʪʥʦʩʪʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʦʚʘʣʦʚ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 94,6%. ʇʨʝʜʣʦʞʝʥʥʘʷ ʤʝʪʦʜʠʢʘ 

ʙʳʣʘ ʦʧʨʦʙʦʚʘʥʘ ʥʘ ʰʘʭʪʘʭ ɼʦʥʝʮʢʦ-ʄʘʢʝʝʚʩʢʦʛʦ, ʊʦʨʝʟʩʢʦ-ʉʥʝʞʥʷʥʩʢʦʛʦ ʠ ɻʫʢʦʚʦ-

ɿʚʝʨʝʚʩʢʦʛʦ ʨʘʡʦʥʦʚ ɼʦʥʙʘʩʩʘ [10]-[15]. 

ʆʮʝʥʢʘ ʧʨʦʚʘʣʦʦʧʘʩʥʦʩʪʠ ʫʯʘʩʪʢʘ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʪʨʠ 

ʵʪʘʧʘ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʧʦʩʪʨʦʝʥʠʷ. ɺ ʛʨʘʬʠʯʝʩʢʦʤ ʨʝʜʘʢʪʦʨʝ 

ʢ ʮʠʬʨʦʚʦʡ ʨʘʩʪʨʦʚʦʡ ʢʦʧʠʠ ʧʣʘʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʡʦʥʘ ʧʨʠʚʷʟʳʚʘʣʘʩʴ ʘʥʘʣʦʛʠʯʥʘʷ ʢʦʧʠʷ ʧʣʘʥʘ 

ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʰʘʭʪʳ ˉ 1-1 ʙʠʩ ʧʦ ʧʣʘʩʪʫ k5
1. ʅʘ ʧʣʘʥ ʧʦʚʝʨʭʥʦʩʪʠ ʙʳʣʘ ʧʝʨʝʥʝʩʝʥʘ ʣʠʥʠʷ 

ʚʳʭʦʜʘ ʧʣʘʩʪʘ ʧʦʜ ʥʘʥʦʩʳ. ɼʘʣʝʝ ʣʠʥʠʷ ʚʳʭʦʜʘ ʧʣʘʩʪʘ ʢʣʦʥʠʨʦʚʘʣʘʩʴ ʚ ʩʪʦʨʦʥʫ ʧʘʜʝʥʠʷ ʩ 

ʠʥʪʝʨʚʘʣʦʤ, ʫʯʠʪʳʚʘʶʱʠʤ ʚʝʣʠʯʠʥʫ ʫʛʣʘ ʧʘʜʝʥʠʷ, ʢʦʪʦʨʳʡ ʠʟʤʝʥʷʣʩʷ ʥʘ ʨʘʟʥʳʭ ʫʯʘʩʪʢʘʭ ʦʪ 18Ü 

ʜʦ 23Ü. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʧʣʘʥʝ ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʝʱʝ ʦʜʥʘ ʧʦʚʝʨʭʥʦʩʪʴ, 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʘʩʪʘ ʚ ʠʟʦʛʣʫʙʠʥʘʭ ʧʦ ʢʘʨʙʦʥʫ ʩ ʰʘʛʦʤ ʧʦ 

ʛʣʫʙʠʥʝ 20 ʤ. 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ, ʥʘ ʛʨʘʬʠʢʝ ʠʟʦʛʣʫʙʠʥ ʧʦ ʢʘʨʙʦʥʫ ʧʣʘʩʪʘ ʙʳʣʠ ʥʘʥʝʩʝʥʳ ʛʨʘʥʠʮʳ 

ʥʝʡʨʦʟʦʥ (ʨʠʩʫʥʦʢ 2), ʩ ʫʯʝʪʦʤ ʨʝʘʣʴʥʳʭ ʢʦʥʪʫʨʦʚ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ. 

 

 
ʈʠʩ. 2 ï ʌʨʘʛʤʝʥʪ ʧʣʘʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʥʘʥʝʩʝʥʥʳʤʠ ʛʨʘʥʠʮʘʤʠ ʥʝʡʨʦʟʦʥ 
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ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʙʳʣ ʚʳʧʦʣʥʝʥ ʨʘʩʯʝʪ ʜʣʷ ʫʩʣʦʚʠʡ ʧʦʜʜʝʨʞʘʥʠʷ ʚʳʨʘʙʦʪʦʢ, 

ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʫʯʘʩʪʢʘ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʘ ʠʤʝʥʥʦ: ʫʛʦʣ ʧʘʜʝʥʠʷ ʧʦʨʦʜ 

18Á-19Ü; ʫʛʦʣ ʥʘʢʣʦʥʘ ʚʳʨʘʙʦʪʢʠ 0Ü-19Á; ʛʣʫʙʠʥʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚʳʨʘʙʦʪʦʢ ʜʦ 83 ʤ (ʪʘʙʣʠʮʘ 1). 

ʈʘʩʯʝʪ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʣʷ ʥʘʢʣʦʥʥʦʡ ʚʳʨʘʙʦʪʢʠ ʚʨʝʤʷ ʧʨʦʚʘʣʦʦʙʨʘʟʦʚʘʥʠʷ ʥʝ ʧʨʝʚʳʰʘʝʪ 75 ʣʝʪ, 

ʜʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʚʳʨʘʙʦʪʦʢ ï ʥʝ ʙʦʣʝʝ 98 ʣʝʪ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 1, ʚ ʟʦʥʘʭ 2ʥ, 3ʥ ʠ 4ʥ ʧʨʦʮʝʩʩ ʧʨʦʚʘʣʦʦʙʨʘʟʦʚʘʥʠʷ ʫʞʝ 

ʜʦʣʞʝʥ ʙʳʣ ʟʘʚʝʨʰʠʪʴʩʷ. ʅʘ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʦʪʝʢʘʥʠʷ ʧʨʦʮʝʩʩʦʚ 

ʧʨʦʚʘʣʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʫʢʘʟʘʥʥʳʭ ʟʦʥʘʭ ʥʠʟʢʘ ʠ ʠʭ ʤʦʞʥʦ ʠʩʢʣʶʯʠʪʴ ʠʟ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ. 

ɸ ʫʯʠʪʳʚʘʷ, ʯʪʦ ʚʳʨʘʙʦʪʢʠ ʷʚʣʷʶʪʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʠ ʚ ʥʠʭ ʦʪʩʫʪʩʪʚʫʶʪ ʫʩʣʦʚʠʷ ʜʣʷ 

ʧʝʨʝʧʫʩʢʘ ʦʙʨʫʰʝʥʥʳʭ ʧʦʨʦʜ ï ʚʝʨʦʷʪʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘʜ ʥʠʤʠ ʧʨʦʚʘʣʦʚ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʞʥʦ ʠʩʢʣʶʯʠʪʴ. 

ʊʘʙʣʠʮʘ 1  

ʈʘʩʯʝʪ ʧʨʦʚʘʣʦʦʧʘʩʥʦʩʪʠ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʚ ʧʨʝʜʝʣʘʭ ʫʯʘʩʪʢʘ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ˉ ʟʦʥʳ 

ʀʥʪʝʨʚʘʣ 

ʛʣʫʙʠʥ ʧʦ 

ʢʘʨʙʦʥʫ, ʤ 

ɺʦʟʨʘʩʪ 

ʚʳʨʘʙʦʪʢʠ, 

ʣʝʪ 

ʋʛʦʣ ʧʘʜʝʥʠʷ 

ʧʦʨʦʜ, ʛʨʘʜ 

ʋʛʦʣ ʥʘʢʣʦʥʘ 

ʚʳʨʘʙʦʪʢʠ, ʛʨʘʜ 

ɺʨʝʤʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʨʦʚʘʣʦʚ, ʣʝʪ 

1ʥ 45-83 70 18 19 3-75 

2ʥ 17-26 74 18 0 0-6 

3ʥ 26-38 71 18 0 6-26 

4ʥ 36-58 71 18 0 22-68 

5ʥ 65-73 69 18 0 82-98 

 

ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ ʠ ʦʪʢʣʶʯʝʥʠʷ ʚʦʜʦʦʪʣʠʚʘ ʛʦʨʥʳʝ ʚʳʨʘʙʦʪʢʠ ʥʝʠʟʙʝʞʥʦ 

ʧʦʜʚʝʨʛʘʶʪʩʷ ʟʘʪʦʧʣʝʥʠʶ, ʯʪʦ ʩʥʠʞʘʝʪ ʧʨʦʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʤʝʱʘʶʱʠʭ ʚʳʨʘʙʦʪʢʠ 

ʧʦʨʦʜ ʠ ʚʳʟʳʚʘʝʪ ʫʩʢʦʨʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʧʨʦʚʘʣʦʦʙʨʘʟʦʚʘʥʠʷ. ʋʯʠʪʳʚʘʷ ʩʢʘʟʘʥʥʦʝ, ʚ 

ʦʩʪʘʚʰʠʭʩʷ ʜʚʫʭ ʟʦʥʘʭ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʩʯʠʪʘʪʴ ʚʨʝʤʷ ʧʨʦʚʘʣʦʦʙʨʘʟʦʚʘʥʠʷ ʩ ʫʯʝʪʦʤ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ (ʪʘʙʣʠʮʘ 2). 

ʊʘʙʣʠʮʘ 2  

ʈʘʩʯʝʪ ʧʨʦʚʘʣʦʦʧʘʩʥʦʩʪʠ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʚ ʧʨʝʜʝʣʘʭ ʫʯʘʩʪʢʘ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩ ʫʯʝʪʦʤ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ 

ˉ ʟʦʥʳ 

ʀʥʪʝʨʚʘʣ 

ʛʣʫʙʠʥ ʧʦ 

ʢʘʨʙʦʥʫ, ʤ 

ɺʦʟʨʘʩʪ 

ʚʳʨʘʙʦʪʢʠ, 

ʣʝʪ 

ʋʛʦʣ ʧʘʜʝʥʠʷ 

ʧʦʨʦʜ, ʛʨʘʜ 

ʋʛʦʣ ʥʘʢʣʦʥʘ 

ʚʳʨʘʙʦʪʢʠ, ʛʨʘʜ 

ɺʨʝʤʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʨʦʚʘʣʦʚ, ʣʝʪ 

1ʥ 45-83 70 18 19 0-1 

5ʥ 65-73 69 18 0 18-34 

 

ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ 2 ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩ ʫʯʝʪʦʤ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʧʨʦʮʝʩʩ 

ʧʨʦʚʘʣʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʟʦʥʘʭ 1ʥ ʠ 5ʥ ʫʞʝ ʜʦʣʞʝʥ ʙʳʣ ʟʘʚʝʨʰʠʪʴʩʷ ʙʦʣʝʝ 30 ʣʝʪ ʥʘʟʘʜ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʝʨʦʷʪʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʚʘʣʦʚ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʜ ʩʪʘʨʳʤʠ 

ʛʦʨʥʳʤʠ ʚʳʨʘʙʦʪʢʘʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚ ʢʦʥʪʫʨʝ ʫʯʘʩʪʢʘ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, 

ʠʩʢʣʶʯʝʥʘ. 

ɸʥʘʣʦʛʠʯʥʳʝ ʨʘʙʦʪʳ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠ ʚ ʜʨʫʛʠʭ ʨʘʡʦʥʘʭ, ʥʘ ʰʘʭʪʘʭ ɼʦʥʝʮʢʦ-

ʄʘʢʝʝʚʩʢʦʛʦ, ʊʦʨʝʟʩʢʦ-ʉʥʝʞʥʷʥʩʢʦʛʦ ʠ ɻʫʢʦʚʦ-ɿʚʝʨʝʚʩʢʦʛʦ ʨʘʡʦʥʦʚ ɼʦʥʙʘʩʩʘ [10]-[15], ʛʜʝ 

ʚʳʜʝʣʝʥʥʳʝ ʥʦʨʤʘʪʠʚʥʳʝ ʧʨʦʚʘʣʦʦʧʘʩʥʳʝ ʟʦʥʳ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʦʧʘʩʥʳʝ, ʦʧʘʩʥʳʝ ʚ 

ʙʫʜʫʱʝʤ ʠ ʥʝ ʦʧʘʩʥʳʝ. 

ɺʳʚʦʜʳ. 

ʈʘʟʨʘʙʦʪʘʥ ʵʬʬʝʢʪʠʚʥʳʡ ʤʝʭʘʥʠʟʤ ʧʨʦʛʥʦʟʘ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʚʘʣʦʚ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ 

ʨʘʟʜʝʣʠʪʴ ʧʨʦʚʘʣʦʦʧʘʩʥʳʝ ʟʦʥʳ ʥʘ: ʟʦʥʳ, ʚ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʧʨʦʚʘʣʦʚ ʚ 

ʪʝʯʝʥʠʠ ʙʣʠʞʘʡʰʠʭ 20 ʣʝʪ; ʟʦʥʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʦʧʘʩʥʳ ʚ ʙʫʜʫʱʝʤ ʠ ʟʦʥʳ, ʚ ʢʦʪʦʨʳʭ 

ʧʨʦʮʝʩʩʳ ʧʨʦʚʘʣʦʦʙʨʘʟʦʚʘʥʠʷ ʫʞʝ ʟʘʚʝʨʰʝʥʳ, ʠ ʦʥʠ ʥʝ ʷʚʣʷʶʪʩʷ ʦʧʘʩʥʳʤʠ. 
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ʇʨʦʛʥʦʟ ʧʨʦʚʘʣʦʦʧʘʩʥʦʩʪʠ ʩʪʘʨʳʭ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʫʯʘʩʪʢʝ 

ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʚʨʝʞʜʝʥʠʷ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʢʨʘʡʥʝ ʤʘʣʘ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʨʷʜʦʤ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʚʦʟʨʘʩʪ ʚʳʨʘʙʦʪʦʢ, ʛʣʫʙʠʥʘ ʠʭ 

ʟʘʣʝʛʘʥʠʷ, ʩʦʩʪʘʚ ʧʦʨʦʜʥʦʡ ʪʦʣʱʠ ʥʘʜ ʢʨʦʚʣʝʡ ʠ ʦʪʩʫʪʩʪʚʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʧʝʨʝʧʫʩʢʘ 

ʦʙʨʫʰʝʥʥʳʭ ʧʦʨʦʜ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ, ʩ ʧʦʤʦʱʴʶ ʥʝʡʨʦʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʙʳʣ ʚʳʧʦʣʥʝʥ ʘʥʘʣʠʟ 

ʚʨʝʤʝʥʠ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʚʳʨʘʙʦʪʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʦʙʲʝʢʪʦʚ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʚʠʜʥʦ, ʯʪʦ ʚʳʨʘʙʦʪʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʫʯʘʩʪʢʝ 

ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʧʝʨʝʩʪʘʣʠ ʧʨʝʜʩʪʘʚʣʷʪʴ ʫʛʨʦʟʫ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʙʦʣʝʝ 30 

ʣʝʪ ʥʘʟʘʜ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʘʣʛʦʨʠʪʤʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʤʝʪʦʜʘʭ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʧʦʚʳʰʘʝʪ ʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʟʦʥ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʨʠʩʢʫ 

ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʚʘʣʦʚ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʧʨʠʤʝʨʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʚ 

ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʵʪʠ ʟʦʥʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʥʘʠʙʦʣʴʰʫʶ ʦʧʘʩʥʦʩʪʴ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ ï 

ʚʦʟʚʨʘʱʝʥʠʝ ʚ ʦʙʠʭʦʜ ʫʯʘʩʪʢʦʚ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʨʘʥʝʝ ʧʨʠʟʥʘʥʥʳʭ ʥʝʧʨʠʛʦʜʥʳʤʠ ʜʣʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠʣʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɼʘʣʴʥʝʡʰʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʡʨʦʩʝʪʝʚʳʭ 

ʤʦʜʝʣʝʡ ʜʣʷ ʦʮʝʥʢʠ ʧʨʦʚʘʣʦʦʧʘʩʥʦʩʪʠ ʧʦʟʚʦʣʠʪ ʫʤʝʥʴʰʠʪʴ ʨʘʟʤʝʨʳ ʧʨʦʚʘʣʦʦʧʘʩʥʳʭ ʟʦʥ ʠ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʨʘʩʭʦʜʳ ʥʘ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʟʘʱʠʪʝ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ ʨʘʤʢʘʭ ʚʳʧʦʣʥʝʥʠʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ FRSR ï 20230006 çʀʩʩʣʝʜʦʚʘʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʙʚʦʜʥʝʥʥʳʭ ʤʘʩʩʠʚʦʚ ʛʦʨʥʳʭ ʧʦʨʦʜè. 

 

ʃʠʪʝʨʘʪʫʨʘ. 
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Abstract. The article examines the possibility of developing areas undermined by shallow 

mine workings. The failure-hazardous zones of the earth's surface were identified, as well as the 

period during which they pose a threat. The practical result of the research was the issuance of a 

conclusion on the possibility of building a children's rehabilitation center on the undermined area. 
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ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʫʨʦʨʪʥʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʤ ʢʦʤʧʣʝʢʩʝ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ. ʇʨʠʚʝʜʝʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʪʨʘʜʠʮʠʦʥʥʳʭ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ, ʨʘʟʨʘʙʦʪʢʠ ʣʝʯʝʙʥʦʡ, ʣʝʯʝʙʥʦ-ʢʦʩʤʝʪʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʠ 

ʩʧʘ-ʧʨʝʧʘʨʘʪʦʚ, ʠʭ ʢʣʠʥʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ. ʆʪʤʝʯʝʥʦ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʦʙʲʝʢʪʦʚ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

(ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ, ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʛʦ, ʫʯʝʙʥʦʛʦ, ʩʧʦʨʪʠʚʥʦʛʦ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ). 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʇʨʠʨʦʜʥʘʷ ʩʨʝʜʘ, ʛʠʜʨʦʤʠʥʝʨʘʣʴʥʳʝ ʠ ʣʝʯʝʙʥʳʝ ʨʝʩʫʨʩʳ, ʨʝʢʨʝʘʮʠʷ, 

ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ, ʵʢʦʣʦʛʠʷ. 

 

çɻʠʜʨʦʤʠʥʝʨʘʣʴʥʳʝ ʣʝʯʝʙʥʳʝ ʠ ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʂʨʳʤʘè ʧʦʩʚʷʱʝʥʘ 

ʧʨʠʨʦʜʥʳʤ ʦʙʲʝʢʪʘʤ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʨʘʟʥʳʝ ʚʠʜʳ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 

ʢʫʨʦʨʪʥʦʡ ʠ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ. 

ʇʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʝ ʦʟʝʨʘ ʂʨʳʤʘ. ʀʩʪʦʨʠʷ ʠʭ ʦʩʚʦʝʥʠʷ ʚʢʣʶʯʘʣʘ ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ 

ʚʠʜʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ: ʠʩʪʦʯʥʠʢ ʧʠʱʝʚʦʡ ʩʦʣʠ, ʩʳʨʴʝ ʜʣʷ ʛʘʣʫʨʛʠʯʝʩʢʦʛʦ ʠ 

ʭʠʤʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʙʘʣʴʥʝʦʣʦʛʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ ʚ ʚʠʜʝ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ (ʣʝʯʝʙʥʳʝ 

ʛʨʷʟʠ) ʠ ʧʦʢʨʦʚʥʘʷ ʨʘʧʘ. 

ʉʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ XIX ʠ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ XX ʚʝʢʘ ʫʩʢʦʨʷʶʱʝʝʩʷ ʨʘʟʚʠʪʠʝ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʥʘʫʢ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʩʪʦʣʴ ʞʝ ʙʫʨʥʳʤ ʨʘʟʚʠʪʠʝʤ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʚʩʝ ʙʦʣʴʰʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚʦʦʙʱʝ, ʘ ʛʠʜʨʦʤʠʥʝʨʘʣʴʥʳʭ 

ʩʦʣʸʥʳʭ ʦʟʝʨ, ʚ ʯʘʩʪʥʦʩʪʠ. ʀʥʜʫʩʪʨʠʘʣʴʥʳʡ ʧʨʝʩʩʠʥʛ ʧʨʠʚʝʣ ʢ ʩʦʟʜʘʥʠʶ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʂʨʳʤʘ ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʡ ʚ ʛʦʨʦʜʘʭ ʉʘʢʠ, ʂʨʘʩʥʦʧʝʨʝʢʦʧʩʢ ʠ 

ɸʨʤʷʥʩʢ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʝ ʦʟʝʨʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʦʟʝʨʦ ɼʦʥʫʟʣʘʚ ʠ ʦʟʝʨʦ ʇʘʥʩʢʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʳ ʚ 

ʤʦʨʩʢʠʝ ʟʘʣʠʚʳ ʠ ʷʚʣʷʶʪʩʷ ʧʦʨʪʘʤʠ. ʄʦʨʩʢʠʤʠ ʟʘʣʠʚʘʤʠ ʠ ʧʦʨʪʘʤʠ ʤʦʛʫʪ ʙʳʪʴ ʠ ʜʨʫʛʠʝ 

ʦʟʝʨʘ ʥʘ ʂʝʨʯʝʥʩʢʦʤ ʧʦʣʫʦʩʪʨʦʚʝ, ʥʘʧʨʠʤʝʨ: ʦʟʝʨʘ ʊʦʙʝʯʠʢ, ʋʟʫʥʣʘʨ ʠ ʂʫʯʫʢ-ɸʜʞʠʛʦʣʴ. 

ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʩʦʣʸʥʳʝ ʠ ʨʘʩʧʨʝʩʥʝʥʥʳʝ ʦʟʝʨʘ ʩ ʧʨʠʣʝʛʘʶʱʠʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ ʤʦʛʫʪ ʙʳʪʴ 

ʦʙʲʝʢʪʘʤʠ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʠ ʩʘʥʘʪʦʨʥʦ-ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʃʝʯʝʙʥʳʝ ʨʝʩʫʨʩʳ ʛʨʷʟʝʚʳʭ ʚʫʣʢʘʥʦʚ ʨʘʩʩʤʦʪʨʝʥʳ ʥʘ ʧʨʠʤʝʨʝ ɹʫʣʛʘʥʘʢʩʢʦʛʦ 

ʩʦʧʦʯʥʦʛʦ ʧʦʣʷ. ɻʨʷʟʝʚʦʡ ʚʫʣʢʘʥʠʟʤ ʂʝʨʯʝʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʜʦʣʛʦʝ ʚʨʝʤʷ ʩʯʠʪʘʣʩʷ 

ʟʘʢʦʥʦʤʝʨʥʦ ʧʨʠʫʨʦʯʝʥʥʳʤ ʢ ʷʜʨʘʤ ʘʥʪʠʢʣʠʥʘʣʝʡ, ʘ ʪʘʢʞʝ ʢ çʨʘʟʣʦʤʘʤ ʛʣʫʙʦʢʦʛʦ 

ʟʘʣʦʞʝʥʠʷè, ʜʦʩʪʠʛʘʶʱʠʤ ʪʦʣʱ ʪʨʠʘʩʘ-ʶʨʳ (ʐʥʶʢʦʚ ɽ.ʌ. ʠ ʜʨ., 1986, 2005 ʠ ʜʨ.). ʆʜʥʘʢʦ 

ʧʦʣʦʞʝʥʠʝ ʛʨʷʟʝʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʥʘ ʢʘʨʪʝ ʠ ʚ ʨʘʟʨʝʟʝ ʧʦʢʘʟʳʚʘʶʪ ʦʪʩʫʪʩʪʚʠʝ ʪʘʢʦʡ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʚʫʣʢʘʥʦʚ ʙʦʣʝʝ ʣʦʛʠʯʥʦ ʠ ʧʨʘʚʠʣʴʥʦ ʦʙʲʷʩʥʷʝʪʩʷ 

ʨʘʟʞʠʞʝʥʠʝʤ (ʪʠʢʩʦʪʨʦʧʠʝʡ) ʛʣʠʥ ʚ ʟʦʥʘʭ ʩʤʝʩʪʠʪʝʣʝʡ ʧʦʣʦʛʠʭ ʥʘʜʚʠʛʦʚ ʠ ʚ ʷʜʨʘʭ ʥʘʛʥʝʪʘʥʠʷ 

ʘʥʪʠʢʣʠʥʘʣʝʡ. ʇʨʠ ʵʪʦʤ ʪʦʯʝʯʥʳʝ ʚʳʭʦʜʳ ʛʨʷʟʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʨʠʫʨʦʯʝʥʳ ʢ ʫʯʘʩʪʢʘʤ 

ʦʩʣʦʞʥʝʥʠʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʣʘʩʪʠʥ ʩʜʚʠʛʘʤʠ ʠ ʩʢʦʣʘʤʠ ʪʦʨʦʰʝʥʠʷ. ʅʘʨʷʜʫ ʩ ʚʫʣʢʘʥʘʤʠ, ʧʦ 

ʜʘʥʥʳʤ ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ ʚʳʜʝʣʷʶʪʩʷ ʟʦʥʳ ʚʝʨʪʠʢʘʣʴʥʦʡ ʜʝʟʠʥʪʝʛʨʘʮʠʠ ʧʦʨʦʜ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʛʨʷʟʝʚʳʤʠ ʜʠʘʧʠʨʘʤʠ. ʆʥʠ ʭʦʨʦʰʦ ʠʥʪʝʨʧʨʝʪʠʨʫʶʪʩʷ ʧʦ ʭʘʦʪʠʯʝʩʢʦʡ ʟʘʧʠʩʠ ʥʘ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʨʘʟʨʝʟʘʭ ʩʨʝʜʠ ʯʝʪʢʦ ʩʣʦʠʩʪʳʭ ʠ ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʭ ʪʦʣʱ. 

ʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʆʜʝʩʩʢʦʛʦ ʅʀʀ ʢʫʨʦʨʪʦʣʦʛʠʠ ʩʦʧʦʯʥʳʭ ʧʝʣʠʪʦʚ 

ɹʫʣʛʘʥʘʢʩʢʦʛʦ ʧʨʦʷʚʣʝʥʠʷ (ʩʦʧʢʠ ʇʘʚʣʦʚʘ, ʎʝʥʪʨʘʣʴʥʦʝ ʦʟʝʨʦ, ʊʠʱʝʥʢʦ, ʆʙʨʫʯʝʚʘ, 

ɸʥʜʨʫʩʦʚʘ) ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʭ ʭʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʟʦʣʴʥʦʩʪʴ (44-54%) 

ʥʘ ʩʳʨʫʶ ʛʨʷʟʴ (ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʩʫʭʫʶ ʩʦʩʪʘʚʣʷʝʪ 88-91%), ʘ ʪʘʢʞʝ ʨʝʢʦʨʜʥʦ ʤʘʣʫʶ (ʩʨʝʜʠ 

ʜʨʫʛʠʭ ʪʠʧʦʚ ʣʝʯʝʙʥʳʭ ʛʨʷʟʝʡ) ʟʘʩʦʨʝʥʥʦʩʪʴ ʩʠʣʠʢʘʪʥʳʤʠ ʯʘʩʪʠʮʘʤʠ ʩ ʜʠʘʤʝʪʨʦʤ ʙʦʣʝʝ 0,25 

ʤʤ (0,07-0,43 %). ʆʪʤʝʯʝʥʳ ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ɹʫʣʛʘʥʘʢʩʢʠʭ ʩʦʧʦʯʥʳʭ ʧʝʣʠʪʦʚ, ʢʘʢ 

ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʭʣʦʨʠʜʥʦ-ʥʘʪʨʠʝʚʳʡ ʠʣʠ ʭʣʦʨʠʜʥʦ-ʥʘʪʨʠʝʚʳʡ ʩʦʩʪʘʚ. ʑʝʣʦʯʥʘʷ ʩʨʝʜʘ (8,1-

8,8), ʚʘʨʠʘʮʠʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʨʘʩʪʚʦʨʘ (ʦʪʞʠʤʘ) ʩʦʧʦʯʥʳʭ ʧʝʣʠʪʦʚ ʚ ʧʨʝʜʝʣʘʭ 13-29 ʛ/ʜʤ3. 

ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ ʂʨʳʤʘ. ʆʩʥʦʚʥʳʝ ʟʘʧʘʩʳ ʧʨʝʩʥʦʡ ʚʦʜʳ ʬʦʨʤʠʨʫʶʪʩʷ ʟʘ ʩʯʝʪ 

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ. ɺʳʧʘʚʰʘʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʟʝʤʣʠ ʚ ʚʠʜʝ ʜʦʞʜʷ ʠʣʠ ʩʥʝʛʘ ʚʦʜʘ ʧʠʪʘʝʪ 

ʨʫʯʴʠ ʠ ʨʝʢʠ, ʥʦ ʙʦʣʴʰʘʷ ʝʝ ʯʘʩʪʴ ʧʦʛʣʦʱʘʝʪʩʷ ʚ ʥʝʜʨʘʭ ʟʝʤʣʠ, ʛʜʝ ʧʝʩʯʘʥʠʢʠ, ʛʘʣʝʯʥʠʢʠ ʠ 
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ʪʨʝʱʠʥʦʚʘʪʳʝ ʢʘʨʙʦʥʘʪʥʳʝ ʧʦʨʦʜʳ ʥʘʢʘʧʣʠʚʘʶʪ ʚʦʜʫ, ʘ ʨʦʣʴ ʚʦʜʦʫʧʦʨʥʳʭ ʛʦʨʠʟʦʥʪʦʚ 

ʚʳʧʦʣʥʷʶʪ ʛʣʠʥʠʩʪʳʝ. 

ɻʠʜʨʦʤʠʥʝʨʘʣʴʥʳʝ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʛʦʨʥʦʛʦ ʂʨʳʤʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʤ 

ʨʘʟʚʠʪʠʝʤ ʩʫʣʴʬʘʪʥʳʭ ʠ ʭʣʦʨʠʜʥʳʭ, ʯʘʩʪʠʯʥʦ ī ʪʝʨʤʘʣʴʥʳʭ ʛʣʫʙʠʥʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ, 

ʦʙʦʛʘʱʝʥʥʳʭ ʘʟʦʪʦʤ, ʚ ʧʦʜʯʠʥʸʥʥʦʤ ʟʥʘʯʝʥʠʠ ï ʤʝʪʘʥʦʤ, ʩʝʨʦʚʦʜʦʨʦʜʦʤ ʠ, ʨʝʜʢʦ, 

ʫʛʣʝʢʠʩʣʦʪʦʡ. ʆʥʠ ʠʤʝʶʪ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ī 12-150ʉ, ʣʠʰʴ ʚ ʥʝʢʦʪʦʨʳʭ 

ʤʝʩʪʘʭ ʜʦʩʪʠʛʘʷ 270ʉ. ʆʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʚ ʩʦʩʪʘʚʝ ʛʘʟʦʚʦʡ ʩʤʝʩʠ ʵʪʠʭ ʚʦʜ ʷʚʣʷʝʪʩʷ ʘʟʦʪ, ʚ 

ʦʯʝʥʴ ʤʘʣʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʧʨʠʩʫʪʩʪʚʫʝʪ ʤʝʪʘʥ, ʩʝʨʦʚʦʜʦʨʦʜ ʠ ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ. ʉʦʣʦʥʦʚʘʪʳʝ 

ʩʫʣʴʬʘʪʥʳʝ ʚʦʜʳ (ʩ ʩʦʜʝʨʞʘʥʠʝʤ SO4ʙʦʣʴʰʝ 25%-ʵʢʚ) ʦʙʨʘʟʫʶʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʨʘʟʨʫʰʝʥʠʷ ʠ 

ʨʘʩʪʚʦʨʝʥʠʷ ʩʫʣʴʬʠʜʥʳʭ ʤʠʥʝʨʘʣʦʚ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʪʘʚʨʠʯʝʩʢʠʭ ʩʣʘʥʮʘʭ ʛʦʨʥʦʛʦ ʂʨʳʤʘ. 

ɿʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʩʥʦʡ ʚʦʜʳ ʩʚʷʟʘʥʦ ʩ ʝʝ ʥʘʢʦʧʣʝʥʠʝʤ ʚ ʢʘʨʩʪʦʚʳʭ 

ʦʙʨʘʟʦʚʘʥʠʷʭ ʶʨʩʢʠʭ ʤʨʘʤʦʨʠʟʦʚʘʥʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ. ʇʦ ʤʥʝʥʠʶ ʄ.ɺ. ɸʧʦʣʣʦʚʘ (1927 ʛ.) 

ʢʦʣʠʯʝʩʪʚʦ ʠʩʪʦʯʥʠʢʦʚ ʚ ʛʦʨʥʦʤ ʂʨʳʤʫ ʩʦʩʪʘʚʣʷʣʦ ʦʢʦʣʦ 2000, ʙʦʣʝʝ ʜʝʪʘʣʴʥʳʝ 

ʦʙʩʣʝʜʦʚʘʥʠʷ ʛʠʜʨʦʛʝʦʣʦʛʘ ʀ.ɻ. ɻʣʫʭʦʚʘ ʧʦʟʚʦʣʠʣʠ ʦʧʨʝʜʝʣʠʪʴ 2605 ʠʩʪʦʯʥʠʢʦʚ (1960 ʛ.). 

ʉʨʝʜʠ ʵʪʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʦʜʥʠʢʦʚ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʢʘʢ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʚʦʜʦʧʨʦʷʚʣʝʥʠʷ ʩ 

ʜʝʙʠʪʦʤ ʤʝʥʝʝ 50 ʣ/ʩʫʪ, ʪʘʢ ʠ ʜʝʚʷʪʥʘʜʮʘʪʴ ʢʨʫʧʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʩʨʝʜʥʠʡ ʜʝʙʠʪ ʢʦʪʦʨʳʭ 

ʧʨʝʚʳʰʘʝʪ 100 ʣ/ʩʝʢ. ʆʥʠ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 64% ʦʙʱʝʛʦ ʧʦʜʟʝʤʥʦʛʦ ʩʪʦʢʘ ɻʦʨʥʦʛʦ ʂʨʳʤʘ. 

ʉʝʚʝʨʦ-ʂʨʳʤʩʢʠʡ ʢʘʥʘʣ ī ʩʣʦʞʥʦʝ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʝ ʩʦʦʨʫʞʝʥʠʝ. ɺʦʜʦʟʘʙʦʨ ʚʝʜʸʪʩʷ 

ʠʟ ʂʘʭʦʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ʇʨʦʪʷʞʸʥʥʦʩʪʴ ʉʂʂ ī 400,5 ʢʤ; ʧʨʦʝʢʪʥʳʡ ʨʘʩʭʦʜ ʚ ʛʦʣʦʚʝ ī 

580 ʤ3/ʩ; ʥʘ ʛʨʘʥʠʮʝ ʂʨʳʤʘ ī 225 ʤ3/ʩ. ʇʦʜʘʯʘ ʚʦʜʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʤʘʛʠʩʪʨʘʣʴʥʦʤʫ ʨʫʩʣʫ 

ʩʘʤʦʪʸʢʦʤ ʯʝʨʝʟ ʇʝʨʝʢʦʧʩʢʠʡ ʧʝʨʝʰʝʝʢ ʜʦ ɼʞʘʥʢʦʷ, ʢ ʥʘʩʦʩʥʦʡ ʩʪʘʥʮʠʠ ˉ1 (ʨʘʩʭʦʜ ʚʦʜʳ 66 

ʤ3/ʩ). ʈʘʩʩʪʦʷʥʠʝ ʚ 208 ʢʤ ʚʦʜʘ ʧʨʝʦʜʦʣʝʚʘʝʪ ʟʘ ʜʚʝ ʥʝʜʝʣʠ. ɼʘʣʝʝ ʚʦʜʘ ʩʘʤʦʪʸʢʦʤ ʩʣʝʜʫʝʪ ʜʦ 

ʥʘʩʦʩʥʦʡ ʩʪʘʥʮʠʠ ˉ2 (269 ʢʤ), ʢʦʪʦʨʘʷ ʧʝʨʝʢʘʯʠʚʘʝʪ ʚʦʜʫ ʩ ʨʘʩʭʦʜʦʤ 35 ʤ3/ʩ, ʧʦʩʪʫʧʘʶʱʫʶ 

ʚ ɿʝʣʝʥʦʷʨʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ (370-ʳʡ ʢʤ). ʇʦʩʣʝʜʥʠʝ 30 ʢʤ ʚʦʜʘ ʧʦ ʜʚʫʤ ʥʠʪʢʘʤ 

ʪʨʫʙʦʧʨʦʚʦʜʘ ʧʦʩʪʫʧʘʝʪ ʢ ʦʯʠʩʪʥʳʤ ʩʦʦʨʫʞʝʥʠʷʤ ʛ. ʂʝʨʯʴ. 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʚʦʜʦʭʨʘʥʠʣʠʱ ʚ ʂʨʳʤʫ ʥʘʯʘʣʦʩʴ ʚ ʩʚʷʟʠ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʝʯʥʦʛʦ ʩʪʦʢʘ. ɺ 1920-ʝ ʛʦʜʳ ʙʳʣʠ ʩʦʟʜʘʥʳ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ɹʘʟʘʨ-ɼʞʠʣʛʘ 

(ʥʳʥʝ ɸʣʴʤʠʥʩʢʦʝ) ʠ ʕʛʠʟ-ʆʙʘ (ʥʳʥʝ ɹʘʭʯʠʩʘʨʘʡʩʢʦʝ). ɼʦ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ 

ʙʳʣʦ ʧʦʩʪʨʦʝʥʦ ʝʱʸ ɸʷʥʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ. ɺ 1937 ʛ. ʧʨʠʩʪʫʧʠʣʠ ʢ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʢʨʫʧʥʦʛʦ 

ʖʟ-ʄʘʢʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ (ʥʳʥʝ ʃʝʥʠʥʩʢʦʝ). ʉʘʤʳʤ ʢʨʫʧʥʳʤ ʧʦʩʣʝʚʦʝʥʥʳʤ 

ʚʦʜʦʭʨʘʥʠʣʠʱʝʤ ʩʪʘʣʦ ʉʠʤʬʝʨʦʧʦʣʴʩʢʦʝ (1955 ʛ.), ʦʙʲʸʤ ʢʦʪʦʨʦʛʦ ʧʨʝʚʳʩʠʣ ʩʫʤʤʘʨʥʳʡ 

ʦʙʲʸʤ ʯʝʪʳʨʸʭ ʜʦʚʦʝʥʥʳʭ. ɺ 1956 ʛ. ʚʦʰʣʦ ʚ ʩʪʨʦʡ ʉʪʘʨʦ-ʂʨʳʤʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʥʘ ʨʝʢʝ 

ʏʦʨʦʭ-ʉʫ. ɺ 1964 ʛ. ʜʣʷ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ɹʦʣʴʰʦʡ ʗʣʪʳ ʧʦʩʪʨʦʠʣʠ ʢʦʤʧʣʝʢʩ ʩʦʦʨʫʞʝʥʠʡ ʠʟ 

ʪʨʸʭ ʚʦʜʦʭʨʘʥʠʣʠʱ ʚ ʚʝʨʭʦʚʴʷʭ ʨʝʢʠ ɹʝʣʴʙʝʢ (ʉʯʘʩʪʣʠʚʦʝ-I, ʉʯʘʩʪʣʠʚʦʝ-II, ʂʣʶʯʝʚʩʢʦʝ) ʠ 

ʛʠʜʨʦʪʦʥʥʝʣʷ, ʘ ʟʘʪʝʤ ʇʘʨʪʠʟʘʥʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʚ ʚʝʨʭʦʚʴʷʭ ʨʝʢʠ ɸʣʴʤʘ ʜʣʷ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʉʠʤʬʝʨʦʧʦʣʷ, ʚ 1971 ʛ. ī ɹʝʣʦʛʦʨʩʢʦʝ ʥʘ ʨʝʢʝ ɹʠʶʢ-ʂʘʨʘʩʫ. ɺ ʪʦʤ ʞʝ ʛʦʜʫ 

ʚʦʰʣʦ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʥʘʣʠʚʥʦʝ ʦʪ ʉʂʂ ʌʝʦʜʦʩʠʡʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʜʣʷ ʚʦʜʦʩʥʘʙʞʝʥʠʷ 

ʛʦʨʦʜʦʚ ʌʝʦʜʦʩʠʷ, ʉʫʜʘʢ ʠ ʙʣʠʟʣʝʞʘʱʠʭ ʩʝʣʴʩʢʠʭ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ. ɺ ʢʦʥʮʝ 1975 ʛ. 

ʚʚʦʜʦʤ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʉʪʘʥʮʠʦʥʥʦʛʦ (ʂʝʨʯʝʥʩʢʦʛʦ) ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʜʣʷ ʚʦʜʦʩʥʘʙʞʝʥʠʷ 

ʂʝʨʯʠ ʟʘʚʝʨʰʠʣʦʩʴ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʝʨʚʦʡ ʦʯʝʨʝʜʠ ʉʂʂ. ɺ 1980 ʛ. ʚ ʚʝʨʭʦʚʴʷʭ ʂʘʯʠ ʧʦʩʪʨʦʠʣʠ 

ɿʘʛʦʨʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʩ ʮʝʣʴʶ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʗʣʪʳ. ʉ 1977 ʧʦ 1981 ʛʛ. ʚʝʣʘʩʴ 

ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʉʪʘʨʦ-ʂʨʤrʩʢʦʛʦ. ɺ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʨʝʢʠ ʉʘʤʘʨʣʠ, ʩʝʚʝʨʥʝʝ ʧʝʨʝʩʝʯʝʥʠʷ 

ʨʝʢʠ ʉʝʚʝʨʦ-ʂʨʳʤʩʢʠʤ ʢʘʥʘʣʦʤ, ʚ ʝʩʪʝʩʪʚʝʥʥʦʡ ʢʦʪʣʦʚʠʥʝ ʙʳʣʦ ʧʦʩʪʨʦʝʥʦ ʉʘʤʘʨʣʠʥʩʢʦʝ 

ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʜʣʷ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʛ. ʑʸʣʢʠʥʦ. 

ɹʘʣʴʥʝʦʣʝʯʝʥʠʝ ʚ ʂʨʳʤʫ. ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʠ ʧʨʠʨʦʜʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʂʨʳʤʘ ʚʦ ʤʥʦʛʦʤ 

ʦʧʨʝʜʝʣʠʣʠ ʩʪʘʥʦʚʣʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʙʘʣʴʥʝʦʣʦʛʠʠ ʢʘʢ ʥʘʫʢʠ ʦ ʩʦʭʨʘʥʝʥʠʠ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ, 

ʢʦʪʦʨʘʷ ʦʩʥʦʚʘʥʘ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʣʝʯʝʙʥʦʡ ʧʨʘʢʪʠʢʝ ʛʠʜʨʦʤʠʥʝʨʘʣʴʥʳʭ ʠ ʜʨʫʛʠʭ 

ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʵʪʦ ʤʠʥʝʨʘʣʴʥʳʝ ʚʦʜʳ, ʣʝʯʝʙʥʳʝ ʛʨʷʟʠ ʠ ʨʘʧʘ ʩʦʣʝʥʳʭ ʦʟʝʨ, ʩʦʧʦʯʥʳʝ 

ʚʦʜʳ ʠ ʧʝʣʠʪʳ ʛʨʷʟʝʚʳʭ ʚʫʣʢʘʥʦʚ, ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ ʠ ʧʨʦʜʫʢʪʳ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʀʟʫʯʝʥʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ 

ʣʝʯʝʙʥʳʭ ʬʘʢʪʦʨʦʚ ʷʚʣʷʶʪʩʷ ʛʣʘʚʥʳʤʠ ʮʝʣʷʤʠ ʜʣʷ ʦʮʝʥʢʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ 
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ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʡ ʠ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ. 

ʃʝʯʝʙʥʦ-ʢʦʩʤʝʪʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ 

ʣʝʯʝʙʥʳʭ ʠ ʢʦʩʤʝʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʘʭ ʠʟʚʝʩʪʥʦ ʩ ʜʘʚʥʠʭ ʧʦʨ. ʀʭ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ 

ʯʝʣʦʚʝʢʘ ʦʢʘʟʳʚʘʶʪ ʙʣʘʛʦʪʚʦʨʥʳʡ ʵʬʬʝʢʪ, ʢʦʪʦʨʳʡ ʯʘʩʪʦ ʩʨʘʚʥʠʤ ʩ ʨʝʟʫʣʴʪʘʪʦʤ ʩʣʦʞʥʦʡ 

ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ. ɺʳʩʦʢʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʝ ʩʫʣʴʬʠʜʥʳʝ ʣʝʯʝʙʥʳʝ ʛʨʷʟʠ, ʦʪʞʠʤ 

ʧʦʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʠ ʨʘʧʘ ʉʘʢʩʢʦʛʦ ʦʟʝʨʘ ʩ 2000 ʛʦʜʘ ʷʚʣʷʶʪʩʷ ʛʠʜʨʦʤʠʥʝʨʘʣʴʥʦʡ ʦʩʥʦʚʦʡ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʣʝʯʝʙʥʦʡ ʠ ʣʝʯʝʙʥʦ-ʢʦʩʤʝʪʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʂʫʨʦʨʪʥʦ-ʪʫʨʠʩʪʠʯʝʩʢʠʡ ʂʨʳʤ. ʂʫʨʦʨʪ (ʥʝʤ. kurort ī ʦʪ kur ī ʣʝʯʝʥʠʝ ʠ ortt ī ʤʝʩʪʦ, 

ʤʝʩʪʥʦʩʪʴ) ī ʪʝʨʨʠʪʦʨʠʷ ʩ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʠ ʜʨʫʛʠʤʠ 

ʣʝʯʝʙʥʳʤʠ ʬʘʢʪʦʨʘʤʠ. ʆʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʫʶ ʩʠʩʪʝʤʫ ʣʝʯʝʥʠʷ, ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ 

ʦʪʜʳʭʘ. ʊʫʨʠʟʤ (ʦʪ ʬʨ. tour; ʘʥʛʣ. tourism) ī ʚʳʝʟʜʳ (ʧʫʪʝʰʝʩʪʚʠʷ) ʚ ʜʨʫʛʫʶ ʩʪʨʘʥʫ ʠʣʠ 

ʤʝʩʪʥʦʩʪʴ, ʦʪʣʠʯʥʫʶ ʦʪ ʧʦʩʪʦʷʥʥʦʛʦ ʧʨʦʞʠʚʘʥʠʷ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ī ʵʪʦ ʦʨʛʘʥʠʟʦʚʘʥʥʦʝ 

ʧʫʪʝʰʝʩʪʚʠʝ ʦʜʥʦʛʦ ʠʣʠ ʛʨʫʧʧʳ ʣʠʮ ʜʣʷ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ, ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ, 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʜʝʣʦʚʳʭ, ʨʝʣʠʛʠʦʟʥʳʭ ʠ ʠʥʳʭ ʮʝʣʝʡ. 

ʂʫʨʦʨʪʥʦ-ʪʫʨʠʩʪʠʯʝʩʢʘʷ ʦʪʨʘʩʣʴ ʷʚʣʷʝʪʩʷ ʧʨʠʙʳʣʴʥʦʡ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʢʦʤʧʣʝʢʩʥʦʤʫ 

ʨʘʟʚʠʪʠʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩʤʝʞʥʳʭ ʚʠʜʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʉʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʳʡ ʠ ʪʫʨʠʩʪʠʯʝʩʢʠʡ ʩʝʢʪʦʨ ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʝʡ ʯʘʩʪʴʶ ʵʢʦʥʦʤʠʢʠ ʂʨʳʤʘ. 

ʀʭ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʤʥʦʛʦʦʙʨʘʟʠʝʤ ʧʨʠʨʦʜʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʜʨʝʚʥʝʡ 

ʠʩʪʦʨʠʝʡ, ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʘʤʷʪʥʠʢʦʚ ʠ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʝʡ. ʂʫʨʦʨʪʳ ʂʨʳʤʘ ī 

ʧʦʧʫʣʷʨʥʳʡ ʙʨʝʥʜ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʦʪʜʳʭʘ ʥʘ ʏʝʨʥʦʤʦʨʩʢʦʤ ʠ ɸʟʦʚʩʢʦʤ ʧʦʙʝʨʝʞʴʷʭ 

ʧʦʣʫʦʩʪʨʦʚʘ. ʋʥʠʢʘʣʴʥʦʝ ʧʨʠʨʦʜʥʦ-ʣʘʥʜʰʘʬʪʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʥʘʣʠʯʠʝ ʛʠʜʨʦʤʠʥʝʨʘʣʴʥʳʭ, 

ʣʝʯʝʙʥʳʭ, ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʧʘʤʷʪʥʠʢʦʚ ʠʩʪʦʨʠʠ ʠ ʢʫʣʴʪʫʨʳ ʷʚʣʷʶʪʩʷ ʛʣʘʚʥʳʤ 

ʬʘʢʪʦʨʘʤʠ ʫʩʪʦʡʯʠʚʦʛʦ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʡ ʠ ʪʫʨʠʩʪʠʯʝʩʢʦʡ 

ʦʪʨʘʩʣʠ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ, ʘ ʩʦʭʨʘʥʝʥʠʝ ʛʠʜʨʦʤʠʥʝʨʘʣʴʥʳʭ, ʣʝʯʝʙʥʳʭ ʠ ʨʝʢʨʝʘʮʠʦʥʥʳʭ 

ʨʝʩʫʨʩʦʚ ī ʘʢʪʫʘʣʴʥʦʡ ʠ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʘʩʰʪʘʙʘ. 

ʈʘʙʦʪʘ çɻʠʜʨʦʤʠʥʝʨʘʣʴʥʳʝ ʣʝʯʝʙʥʳʝ ʠ ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʂʨʳʤʘè ʧʦʜʛʦʪʦʚʣʝʥʘ 

ʧʦ ʠʥʠʮʠʘʪʠʚʝ çʂʨʳʤʩʢʦʡ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʡ ʨʝʞʠʤʥʦ-ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʩʪʘʥʮʠʠè 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʢʫʨʦʨʪʦʚ ʠ ʪʫʨʠʟʤʘ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ, ʢʦʪʦʨʦʡ ʚ 2026 ʛʦʜʫ ʠʩʧʦʣʥʠʪʩʷ 100 ʣʝʪ. 

ʇʨʝʜʧʨʠʷʪʠʝʤ ʥʘ ʧʦʩʪʦʷʥʥʦʡ ʦʩʥʦʚʝ ʚʝʜʝʪʩʷ ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʣʝʯʝʙʥʳʭ ʨʝʩʫʨʩʦʚ ʠ 

ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʣʝʯʝʙʥʳʭ ʛʨʷʟʝʡ ʠ ʨʘʧʳ, ʤʠʥʝʨʘʣʴʥʳʭ 

ʪʝʨʤʘʣʴʥʳʭ ʚʦʜ, ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʣʝʯʝʙʥʳʭ ʨʝʩʫʨʩʦʚ, ʚʳʧʦʣʥʷʶʪʩʷ ʵʢʩʧʝʜʠʮʠʦʥʥʳʝ ʨʘʙʦʪʳ 

ʠ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʭ ʦʟʝʨ ʂʨʳʤʘ, ʠʩʪʦʯʥʠʢʦʚ ʧʨʝʩʥʳʭ, 

ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʪʝʨʤʘʣʴʥʳʭ ʚʦʜ. çʂʨʳʤʩʢʘʷ ɻɻʈʕʉè ʧʨʠʥʠʤʘʝʪ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ 

ʚʳʧʦʣʥʝʥʠʠ ʩʦʚʤʝʩʪʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩ ʫʯʝʥʳʤʠ ʉʇʙɻʋ, ʄɻʋ, ʊʘʚʨʠʯʝʩʢʦʡ 

ʘʢʘʜʝʤʠʝʡ ʂʌʋ ʠʤ. ɺ.ʀ. ɺʝʨʥʘʜʩʢʦʛʦ, ɸʅʀʀ ʠʤ. ʀ.ʄ. ʉʝʯʝʥʦʚʘ (ʛ. ʗʣʪʘ). ʇʨʝʜʧʨʠʷʪʠʝ 

ʚʳʧʦʣʥʷʝʪ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʧʦ ʦʮʝʥʢʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʛʠʜʨʦʤʠʥʝʨʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʂʨʳʤʘ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʠ ʯʘʩʪʥʳʭ ʢʦʤʧʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʟʘʢʘʥʯʠʚʘʶʪʩʷ 

ʥʘʧʠʩʘʥʠʝʤ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʦʪʯʝʪʦʚ, ʧʫʙʣʠʢʘʮʠʝʡ ʩʪʘʪʝʡ ʚ ʨʘʟʣʠʯʥʳʭ ʨʦʩʩʠʡʩʢʠʭ ʠ 

ʟʘʨʫʙʝʞʥʳʭ ʥʘʫʯʥʳʭ ʞʫʨʥʘʣʘʭ ʠ ʩʙʦʨʥʠʢʘʭ, ʘ ʪʘʢʞʝ ʫʯʘʩʪʠʝʤ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʢʦʥʬʝʨʝʥʮʠʷʭ, ʩʦʚʝʱʘʥʠʷʭ ʠ ʩʠʤʧʦʟʠʫʤʘʭ. ɼʣʷ ʫʯʘʱʠʭʩʷ ʛʦʨʦʜʩʢʠʭ ʠ ʩʝʣʴʩʢʠʭ ʰʢʦʣ 

ʨʝʛʫʣʷʨʥʦ ʧʨʦʚʦʜʷʪʩʷ ʣʝʢʮʠʠ. ʊʨʘʜʠʮʠʦʥʥʳʤʠ ʩʪʘʣʠ ʝʞʝʛʦʜʥʳʝ ʚʩʪʨʝʯʠ ʩʦ ʩʪʫʜʝʥʪʘʤʠ, 

ʘʩʧʠʨʘʥʪʘʤʠ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ, ʜʣʷ ʢʦʪʦʨʳʭ ʚ ʂʨʳʤʫ 

ʦʨʛʘʥʠʟʦʚʘʥʳ ʫʯʝʙʥʳʝ ʧʨʘʢʪʠʢʠ ʧʦ ʛʝʦʣʦʛʠʠ, ʛʠʜʨʦʛʝʦʣʦʛʠʠ, ʙʠʦʣʦʛʠʠ ʠ ʜʨʫʛʠʤ 

ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ. ɺ ʢʦʥʮʝ 90-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʙʳʣʦ ʥʘʯʘʪʦ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʝʬʦʨʤʠʨʦʚʘʥʥʦʡ ʣʝʯʝʙʥʦʡ ʠ ʣʝʯʝʙʥʦ-ʢʦʩʤʝʪʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ ʦʩʥʦʚʝ 

ʧʨʠʨʦʜʥʳʭ ʛʠʜʨʦʤʠʥʝʨʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. ʕʪʦʪ ʚʠʜ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ 

ʜʝʩʷʪʠʣʝʪʠʷ ʧʨʝʜʦʧʨʝʜʝʣʠʣ ʫʩʪʦʡʯʠʚʫʶ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ. 

ɺ ʤʦʥʦʛʨʘʬʠʠ ʧʨʠʚʝʜʝʥ ʨʷʜ ʘʢʪʫʘʣʴʥʳʭ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʨʘʟʚʠʪʠʶ 

ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʨʳʤ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʡ, ʨʝʢʨʝʘʮʠʦʥʥʦ-ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ ʠ ʜʨʫʛʠʭ 

ʚʠʜʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʶʪ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ 

ʩʣʝʜʫʶʱʠʤ ʧʨʦʝʢʪʘʤ ʚ ʨʘʤʢʘʭ ʬʝʜʝʨʘʣʴʥʳʭ ʮʝʣʝʚʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ: 

https://ru.wikipedia.org/wiki/%D0%AD%D0%BA%D0%BE%D0%BD%D0%BE%D0%BC%D0%B8%D0%BA%D0%B0_%D0%9A%D1%80%D1%8B%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D1%8B%D0%BC
https://ru.wikipedia.org/wiki/%D0%98%D1%81%D1%82%D0%BE%D1%80%D0%B8%D1%8F_%D0%9A%D1%80%D1%8B%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%98%D1%81%D1%82%D0%BE%D1%80%D0%B8%D1%8F_%D0%9A%D1%80%D1%8B%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%A7%D1%91%D1%80%D0%BD%D0%BE%D0%B5_%D0%BC%D0%BE%D1%80%D0%B5
https://ru.wikipedia.org/wiki/%D0%90%D0%B7%D0%BE%D0%B2%D1%81%D0%BA%D0%BE%D0%B5_%D0%BC%D0%BE%D1%80%D0%B5
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ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʟʘʱʠʪʥʳʭ ʚʦʜʦʝʤʦʚ ʉʘʢʩʢʦʛʦ ʦʟʝʨʘ ʠ ʩʦʟʜʘʥʠʝ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ 

ʜʣʷ ʧʦʜʘʯʠ ʠʟ ʘʢʚʘʪʦʨʠʠ ʏʝʨʥʦʛʦ ʤʦʨʷ ʤʦʨʩʢʦʡ ʚʦʜʳ ʚ ʣʝʯʝʙʥʳʝ ʚʦʜʦʝʤʳ; ʦʨʛʘʥʠʟʘʮʠʷ ʥʘ 

ʉʘʢʩʢʦʤ ʦʟʝʨʝ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʟʘʢʘʟʥʠʢʘ; ʚʚʝʜʝʥʠʝ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ 

ʩʦʧʦʯʥʳʭ ʚʦʜ ʠ ʧʝʣʠʪʦʚ ɹʫʣʛʘʥʘʢʩʢʦʛʦ ʧʨʦʷʚʣʝʥʠʷ ʛʨʷʟʝʚʦʛʦ ʚʫʣʢʘʥʠʟʤʘ; ʩʦʟʜʘʥʠʝ ʥʦʚʦʛʦ 

ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʠ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʥʘ ʘʢʚʘʪʦʨʠʠ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʷʭ 

ʦʟʝʨʘ ʊʦʙʝʯʠʢ. 

ʇʦ ʟʘʢʘʟʫ ɸʆ çʂʣʠʥʠʯʝʩʢʠʡ ʩʘʥʘʪʦʨʠʡ çʇʦʣʪʘʚʘè ʠʟʜʘʪʝʣʴʩʪʚʦʤ çɸʨʠʘʣè ʚ 2024 ʛ. 

ʦʧʫʙʣʠʢʦʚʘʥʦ 100 ʵʢʟ. ʢʦʣʣʝʢʪʠʚʥʦʡ ʤʦʥʦʛʨʘʬʠʠ çɻʠʜʨʦʤʠʥʝʨʘʣʴʥʳʝ ʣʝʯʝʙʥʳʝ ʠ 

ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʂʨʳʤʘè, ʚ 2025-2026 ʛʛ. ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʢʫʨʦʨʪʦʚ ʠ ʪʫʨʠʟʤʘ 

ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ ʧʣʘʥʠʨʫʝʪʩʷ ʠʟʜʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʢʦʣʦ 300 ʵʢʟ. ɺ ʩʚʦʙʦʜʥʦʤ ʜʦʩʪʫʧʝ ʝʩʪʴ 

ʵʣʝʢʪʨʦʥʥʘʷ ʢʦʧʠʷ ʢʥʠʛʠ. 

 

ʃʠʪʝʨʘʪʫʨʘ. 

1. ɻʠʜʨʦʤʠʥʝʨʘʣʴʥʳʝ ʣʝʯʝʙʥʳʝ ʠ ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʂʨʳʤʘ: ʤʦʥʦʛʨʘʬʠʷ / 

ʢʦʣʣʝʢʪʠʚ ʘʚʪʦʨʦʚ. ʈʝʜʘʢʪʦʨ ʊʘʨʘʩʝʥʢʦ ɺ.ʉ., ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʨʝʜʘʢʪʦʨ ɺʘʩʝʥʢʦ ɺ.ʀ. ī 

ʉʠʤʬʝʨʦʧʦʣʴ: ʀʊ çɸʈʀɸʃè, 2024. ī 380 ʩ. 
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Abstract. The authors will present a collective monograph published in 2024. The work is 

devoted to the issues of the modern geoecological state of hydromineral and therapeutic natural 

resources, priority types of their economic use in the resort and recreational complex of the Republic 

of Crimea. The results of long-term research of natural objects, traditional and innovative methods of 

treatment and rehabilitation, the development of medical, therapeutic and cosmetic products and spa 

preparations, and their clinical use in sanatorium-resort facilities are presented. The diversity of 

recreational resources and objects of tourist activity (ecological, cultural, historical, educational, 

sports and other types) is noted. 
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ʤʘʢʩʠʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʚ ʟʘʧʘʜʥʳʭ ʠ ʮʝʥʪʨʘʣʴʥʳʭ ʨʘʡʦʥʘʭ ʦʢʨʫʛʘ. ʋʩʪʘʥʦʚʣʝʥʘ 

ʟʘʚʠʩʠʤʦʩʪʴ ʯʘʩʪʦʪʳ ʧʦʞʘʨʦʚ ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ (ʧʦʚʳʰʝʥʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʩʫʭʠʝ 

ʛʨʦʟʳ) ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʣʘʥʜʰʘʬʪʘ (ʛʠʜʨʦʣʦʛʠʯʝʩʢʘʷ ʩʝʪʴ, ʪʠʧ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ). 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʝ ï ʙʦʣʝʝ 85% ʧʦʞʘʨʦʚ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 

ʚ ʧʝʨʠʦʜ ʩ ʤʘʷ ʧʦ ʩʝʥʪʷʙʨʴ. ɺ ʨʘʙʦʪʝ ʪʘʢʞʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ 

ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʦʛʥʷ. ʀʟʫʯʝʥʠʝ ʧʨʠʯʠʥ, ʜʠʥʘʤʠʢʠ ʠ ʧʦʩʣʝʜʩʪʚʠʡ ʧʦʞʘʨʦʚ ʚ ʍʄɸʆ 

ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʨ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʤʠʥʠʤʠʟʘʮʠʠ ʫʱʝʨʙʘ. ɺ 

ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ: 

1. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʞʘʨʦʚ ʥʘ ʦʩʥʦʚʝ ʘʢʪʫʘʣʴʥʳʭ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ. 

2. ʂʣʶʯʝʚʳʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ, ʚʢʣʶʯʘʷ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʘʥʦʤʘʣʠʠ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʣʠʷʥʠʝ. 

3. ʉʝʟʦʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʠʭ ʩʚʷʟʴ ʩ ʪʝʤʧʝʨʘʪʫʨʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʍʄɸʆ, ʧʨʠʨʦʜʥʳʝ ʧʦʞʘʨʳ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ, 

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʩʝʟʦʥʥʦʩʪʴ, ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. 

 

ʇʨʠʨʦʜʥʳʝ ʧʦʞʘʨʳ ʚ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʤ ʘʚʪʦʥʦʤʥʦʤ ʦʢʨʫʛʝ (ʍʄɸʆ) ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʩʝʨʴʸʟʥʫʶ ʫʛʨʦʟʫ ʜʣʷ ʵʢʦʩʠʩʪʝʤ, ʵʢʦʥʦʤʠʢʠ ʠ ʥʘʩʝʣʝʥʠʷ ʨʝʛʠʦʥʘ. ʈʘʩʧʦʣʦʞʝʥʥʳʡ ʚ 

ʟʦʥʝ ʪʘʡʛʠ, ʍʄɸʆ ʦʙʣʘʜʘʝʪ ʦʙʰʠʨʥʳʤʠ ʣʝʩʥʳʤʠ ʤʘʩʩʠʚʘʤʠ, ʢʦʪʦʨʳʝ ʚ ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʝʥʠʷ 

ʢʣʠʤʘʪʘ ʩʪʘʥʦʚʷʪʩʷ ʚʩʸ ʙʦʣʝʝ ʫʷʟʚʠʤʳʤʠ ʢ ʚʦʟʛʦʨʘʥʠʷʤ. ɿʘ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ (2015ï2024 

ʛʛ.) ʟʜʝʩʴ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 554 ʧʨʠʨʦʜʥʳʭ ʧʦʞʘʨʘ, ʧʨʠʯʸʤ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʯʸʪʢʫʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʠ ʚʨʝʤʝʥʥʫʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ. 

ʂ ʯʠʩʣʫ ʢʣʶʯʝʚʳʭ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʝʜʫʱʠʭ ʢ ʧʦʞʘʨʘʤ ʚ ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ, ʩʣʝʜʫʝʪ 

ʦʪʥʝʩʪʠ ʘʥʦʤʘʣʴʥʦ ʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʜʝʬʠʮʠʪ ʦʩʘʜʢʦʚ, ʦʩʦʙʝʥʥʦ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʛʨʦʟʦʚʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ. ʈʘʟʨʷʜʳ ʘʪʤʦʩʬʝʨʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʪʚʘ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʭʦʜʝ ʛʨʦʟ, ʷʚʣʷʶʪʩʷ 

ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʥʠʮʠʠʨʦʚʘʥʠʷ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ. ʅʝ ʤʝʥʝʝ ʟʥʘʯʠʤʳʤ 

ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝʤ 

ʭʚʦʡʥʳʭ ʣʝʩʦʚ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʛʦʨʶʯʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʪʘʢʠʭ ʢʘʢ ʭʚʦʷ, ʩʫʭʦʩʪʦʡ ʠ 

ʚʘʣʝʞʥʠʢ. ɼʘʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʚʦʩʧʣʘʤʝʥʷʝʤʦʩʪʴʶ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʙʳʩʪʨʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʦʛʥʷ, ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʟʘʩʫʰʣʠʚʦʡ ʧʦʛʦʜʳ. 

ɸʥʘʣʠʟ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʯʘʛʦʚ ʚʦʟʛʦʨʘʥʠʷ, ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʥʳʭ ʥʘ 

ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʘʭ, ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ ʨʷʜ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ. ʆʪʤʝʯʘʝʪʩʷ ʚʳʨʘʞʝʥʥʘʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʦʞʘʨʦʚ ʚ ʟʘʧʘʜʥʦʡ ʠ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʷʭ ʍʄɸʆ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʚʦʩʪʦʯʥʳʭ 

ʨʘʡʦʥʘʭ ʦʢʨʫʛʘ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ (ʈʠʩʫʥʦʢ 1).  
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ɼʘʥʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ, ʦʙʫʩʣʦʚʣʝʥʘ ʚʘʨʠʘʮʠʷʤʠ ʚ ʩʪʨʫʢʪʫʨʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, 

ʦʨʦʛʨʘʬʠʠ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʘʭ ʤʝʞʜʫ ʫʢʘʟʘʥʥʳʤʠ ʨʝʛʠʦʥʘʤʠ. ʂʨʦʤʝ ʪʦʛʦ, 

ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ ʧʣʦʪʥʦʩʪʠ ʧʦʞʘʨʦʚ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ 

ʢʨʫʧʥʳʭ ʨʝʯʥʳʭ ʩʠʩʪʝʤ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʴʶ ʧʨʠʙʨʝʞʥʳʭ ʟʦʥ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʙʘʨʴʝʨʦʚ (ʈʠʩʫʥʦʢ 2).  

 
ʈʠʩ. 2. ɻʠʜʨʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʍʄɸʆ 

 

ʊʘʢʞʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʫʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʞʘʨʘ ʚʣʠʷʶʪ ʜʦʨʦʞʥʳʝ 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʝʪʠ, ʢʦʪʦʨʳʝ ʚʳʩʪʫʧʘʶʪ ʚ ʨʦʣʠ ʙʘʨʴʝʨʘ (ʈʠʩʫʥʦʢ 3). 

 
ʈʠʩ.3. ɼʦʨʦʞʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʝʪʠ ʍʄɸʆ 

 

 8 

ɸʥʘʣʠʟ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʟʘ ʧʝʨʠʦʜ ʩ 2015 ʧʦ 2024 ʛʦʜ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ 

ʪʘʙʣʠʮʳ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ (ʊʘʙʣʠʮʘ 1) [1]. 
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ʊʘʙʣʠʮʘ 1.  

ʊʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚ ʍʄɸʆ ʟʘ ʧʝʨʠʦʜ 2015-2024 ʛʛ. 

 

 

 

 

ʀʟ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʧʝʨʠʦʜ ʩ ʤʘʷ ʧʦ ʩʝʥʪʷʙʨʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤʠ 

ʪʝʤʧʝʨʘʪʫʨʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʯʪʦ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʚʣʘʞʥʦʩʪʠ ʩʦʟʜʘʝʪ 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʦ ʧʦʞʘʨʘʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʚ ʍʄɸʆ 

ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 554 ʧʨʠʨʦʜʥʳʭ ʧʦʞʘʨʘ. ʇʨʠ ʵʪʦʤ, ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʟʛʦʨʘʥʠʡ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʝʨʠʦʜ ʩ ʤʘʷ ʧʦ ʩʝʥʪʷʙʨʴ, ʯʪʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʧʝʨʠʦʜʦʤ ʤʘʢʩʠʤʘʣʴʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨ ʠ ʤʠʥʠʤʘʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ. ɺʳʙʦʨʢʘ ʢʨʫʧʥʝʡʰʠʭ ʧʦʞʘʨʦʚ ʩ ʫʢʘʟʘʥʠʝʤ ʜʘʪʳ ʠ 

ʤʦʱʥʦʩʪʠ ʧʦʞʘʨʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʳ 2. 

 

ʊʘʙʣʠʮʘ 2. 

 ɺʳʙʦʨʢʘ ʢʨʫʧʥʝʡʰʠʭ ʧʦʞʘʨʦʚ ʚ ʍʄɸʆ ʟʘ ʧʝʨʠʦʜ 2015-2024 ʛʛ. 

ʅʠʟʢʠʝ ʧʦʞʘʨʥʳʝ 

ʨʠʩʢʠ 

ʋʤʝʨʝʥʥʳʝ 

ʧʦʞʘʨʥʳʝ ʨʠʩʢʠ 

ʉʨʝʜʥʠʝ ʧʦʞʘʨʥʳʝ 

ʨʠʩʢʠ 

ɺʳʩʦʢʠʝ ʧʦʞʘʨʥʳʝ 

ʨʠʩʢʠ 

    

ɻʦʜ ʗʥʚ. ʌʝʚ. ʄʘʨ. ɸʧʨ. ʄʘʡ. ʀʶʥʴ ʀʶʣʴ ɸʚʛ. ʉʝʥ. ʆʢʪ. ʅʦʷ ɼʝʢ ɿʘ 

ʛʦʜ 

2015 -

19,9 

-

10,8 

-6,1 1,7 11,7 18,6 15,5 12,3 6,7 -2,6 -

11,5 

-

13,8 

0,2 

2016 -

20,0 

-8,0 -7,5 4,3 9,7 17,8 20,0 18,7 10,8 -0,8 -

18,1 

-

23,6 

0,3 

2017 -

22,1 

-

16,4 

-3,3 0,9 5,9 16,7 18,0 15,4 6,5 0,3 -5,6 -

10,8 

0,5 

2018 -

18,0 

-

18,0 

-12,0 -1,7 3,4 14,0 20,0 13,9 10,3 2,2 -

13,1 

-

15,4 

-

1,2 

2019 -

17,5 

-

18,9 

-3,3 -1,2 8,1 13,4 20,0 14,9 8,2 2,1 -

12,6 

-

13,0 

0,0 

2020 -

13,8 

-9,0 -2,1 4,3 14,4 13,9 19,2 16,4 9,6 1,1 -7,0 -

17,0 

2,5 

2021 -

26,7 

-

23,7 

-9,9 3,1 12,3 14,6 16,6 17,5 6,9 1,4 -8,5 -

15,8 

-

1,0 

2022 -

15,9 

-

11,9 

-10,1 0,5 11,4 13,8 18,4 16,1 7,8 3,1 -

12,1 

-

17,6 

0,3 

2023 -

14,9 

-

13,0 

-5,5 -1,8 12,0 13,9 19,7 15,6 11,3 2,7 -5,7 -

16,6 

1,5 

2024 -

20,3 

-

14,8 

-8,6 -0,9 4,5 16,9 18,6 15,6 10,8 2,3 -4,9 -8,6 0,9 

 ̄ ɻʦʜ ʄʘʢʩʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʧʦʞʘʨʘ 

ʢɺʪ/ʤ 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʧʦʞʘʨʘ ʤ2 

1 2022 585,600000 704814950,400 

2 2022 1048,200000 677213831,700 

3 2022 619,000000 534932199,700 

4 2022 625,700000 342141167,300 

5 2023 304,400000 282090612,100 

6 2022 424,800000 267997426,400 

7 2022 334,600000 242857239,200 

8 2021 505,900000 229877565,900 

9 2022 1583,500000 226038275,400 

10 2022 475,900000 218406637,800 
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ʇʦ ʤʦʱʥʦʩʪʠ ʧʦʞʘʨʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ [2]: 

1. ʉʣʘʙʳʝ ʧʦʞʘʨʳ ð ʜʦ 100 ʢɺʪ/ʤ; 

2. ʉʨʝʜʥʠʝ ʧʦʞʘʨʳ ð 101ï750 ʢɺʪ/ʤ; 

3. ʉʠʣʴʥʳʝ ʧʦʞʘʨʳ ð ʙʦʣʝʝ 750 ʢɺʪ/ʤ. 

ʀʟ ʪʘʙʣʠʮʳ 2 ʚʠʜʥʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʢʨʫʧʥʝʡʰʠʭ ʧʦʞʘʨʦʚ ʧʨʦʠʟʦʰʣʠ ʚ 2022 ʛʦʜʫ ʠ 

ʦʪʥʦʩʷʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʩʨʝʜʥʠʭ ʠ ʩʠʣʴʥʳʭ ʧʦʞʘʨʦʚ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚ ʵʪʦʪ ʛʦʜ ʙʳʣʠ 

ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʘʥʦʤʘʣʴʥʦ ʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠ ʜʝʬʠʮʠʪ ʦʩʘʜʢʦʚ, ʘ ʧʨʠʯʠʥʦʡ 

ʚʦʟʛʦʨʘʥʠʷ ʧʦʩʣʫʞʠʣʘ ʛʨʦʟʦʚʘʷ ʘʢʪʠʚʥʦʩʪʴ. ʀʟ-ʟʘ ʛʨʦʟ ʥʘ ʟʝʤʣʷʭ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʚʦʟʥʠʢʣʦ 93% 

ʧʦʞʘʨʦʚ ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʦʟʛʦʨʘʥʠʡ. ʇʦ ʜʘʥʥʳʤ ʜʝʧʘʨʪʘʤʝʥʪʘ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷ ʠ 

ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʖʛʨʳ, ʟʘ 2022 ʛʦʜ ʣʝʩʥʳʝ ʧʦʞʘʨʳ ʦʭʚʘʪʠʣʠ ʙʦʣʴʰʝ ʟʝʤʝʣʴ, ʯʝʤ ʟʘ 10 

ʧʨʝʜʳʜʫʱʠʭ ʣʝʪ. ɿʘ 10 ʣʝʪ ʩ 2000 ʛʦʜʘ ʧʦ 2009-ʡ ʚ ʖʛʨʝ ʦʪ ʧʦʞʘʨʦʚ ʧʦʩʪʨʘʜʘʣʠ 246 532 ʛʘ 

ʣʝʩʥʳʭ ʟʝʤʝʣʴ. ɿʘ ʩʣʝʜʫʶʱʠʝ 10 ʣʝʪ, ʩ 2010-ʛʦ ʧʦ 2021 ʛʦʜʘ, ʧʣʦʱʘʜʴ, ʧʨʦʡʜʝʥʥʘʷ ʦʛʥʝʤ, 

ʚʳʨʦʩʣʘ ʜʦ 392 846 ʛʘ. ɿʘ 2022 ʛʦʜʘ ʚ ʖʛʨʝ ʦʛʦʥʴ ʦʭʚʘʪʠʣ 344955,92 ʛʘ [3]. 

ʇʨʠ ʦʙʲʝʜʠʥʝʥʠʠ ʜʘʥʥʳʭ, ʧʨʠʚʝʜʝʥʥʳʭ ʥʘ ʨʠʩʫʥʢʘʭ 1,2,3 ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʧʦʞʘʨʥʘʷ ʦʙʩʪʘʥʦʚʢʘ ʚ ʍʄɸʆ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʢʦʤʧʣʝʢʩʘ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ 

ʬʘʢʪʦʨʦʚ, ʚʢʣʶʯʘʶʱʠʭ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʩʪʨʫʢʪʫʨʫ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʨʝʣʴʝʬ 

ʤʝʩʪʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʞʘʨʦʚ ʚ ʨʝʛʠʦʥʝ. 
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Abstract. The article analyses natural fires in the Khanty-Mansi Autonomous Okrug for the 

period 2015ï2024. Based on cartographic data, spatial patterns of fire distribution were identified, 

with the highest concentration in the western and central areas of the okrug. The dependence of fire 

frequency on climatic factors (elevated temperatures, dry thunderstorms) and landscape features 

(hydrological system, vegetation type) has been established. 

Particular attention is paid to seasonal dynamics ï more than 85% of fires are recorded 

between May and September. The study also examines the influence of anthropogenic factors on the 

spread of fire. Studying the causes, dynamics and consequences of fires in the Khanty-Mansi 

11 2022 1021,500000 205074904,000 

12 2020 409,900000 191975000,300 

13 2020 514,900000 174401350,200 

14 2017 270,000000 171584179,600 

15 2022 784,200000 148450170,500 

16 2022 220,300000 142728174,800 
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