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ʋʈʆɾɸʁʅʆʉʊʔ ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓʍ ʂʋʃʔʊʋʈ 

(ʐʊɸʊ ɸʁʆɺɸ ʉʐɸ) 106 

ʈʫʤʷʥʮʝʚ ʀ.ʀ., ʈʠʩʥʠʢ ɼ.ɺ., ɹʦʙʳʨʝʚ ʇ.ɸ.  

ʇʆʀʉʂ ɻʈɸʅʀʎ ʅʆʈʄʓ ɼʃʗ ɻʀɼʈʆɹʀʆʃʆɻʀʏɽʉʂʀʍ 

ʀʅɼʀʂɸʊʆʈʆɺ ʉʆʉʊʆʗʅʀʗ ʌʀʊʆʇʃɸʅʂʊʆʅɸ 

ʈʓɹʀʅʉʂʆɻʆ ɺʆɼʆʍʈɸʅʀʃʀʑɸ 111 

ʉʚʠʩʪʫʥ ɽ. ʂ., ʗʩʦʚʝʝʚ ʄ. ɻ.  

ʉʈɸɺʅʀʊɽʃʔʅʓʁ ʕʂʆʃʆɻʀʏɽʉʂʀʁ ɸʅɸʃʀɿ 

ʆʈʅʀʊʆʌɸʋʅʓ ʇɸʈʂʆɺ ɻʆʈʆɼɸ ʄʀʅʉʂɸ 116 

ʏʝʨʝʜʥʠʯʝʥʢʦ ʆ.ɻ., ʄʘʛʜʘ ʀ.ʅ., ʇʠʣʶʛʠʥʘ ɸ.ʃ.,  

ɹʘʡʛʫʰʠʢʦʚʘ ɻ.ʄ., ʅʫʨʘʣʠʝʚ ʉ.ʂ.   

ʆʎɽʅʂɸ  ɻɽʅɽʊʀʏɽʉʂʆɻʆ ʉʊɸʊʋʉɸ ɸʄʌʀɹʀʁ ʀ 

ʀʍʊʀʆʌɸʋʅʓ, ʆɹʀʊɸʖʑʀʍ ɺɹʃʀɿʀ ʄɽʉʊ  

ʍʈɸʅɽʅʀʗ  ɿɸʇɸʉʆɺ ʋʉʊɸʈɽɺʐʀʍ ʇɽʉʊʀʎʀɼʆɺ 121 

ʐʦʨʝʥʢʦ ʂ.ʀ.  

ʄʅʆɻʆʃɽʊʅʗʗ ɼʀʅɸʄʀʂɸ ʏʀʉʃɽʅʅʆʉʊʀ  

ʆʉ ʉʂʆʃʀʁ (SCOLIIDAE) ʅɸ ʂɸʈɸɼɸɻɽ 126 

ʖʰʢʦʚʝʮ ʉ.ʖ., ʏʝʨʥʳʰʦʚ ɺ.ɸ., ʎʳʛʘʥʦʚ ɸ. ʅ., ɿʝʥʢʦʚʘ ʀ. ɺ., 

ɹʦʨʦʚʠʯʝʚ ɽ. ɸ., ʄʘʟʝʡ ʅ. ɻ., ɹʘʙʝʰʢʦ ʂ. ɺ. 1, ɽʩʘʫʣʦʚ ɸ. ʉ., 

 ʄʘʟʝʡ ʖ. ɸ. ʉʊʈʋʂʊʋʈɸ ʉʆʆɹʑɽʉʊɺ ʈɸʂʆɺʀʅʅʓʍ  

ɸʄɪɹ ɺ ʉʌɸɻʅʆɺʓʍ ɹʆʃʆʊɸʍ ʅɽʂʆʊʆʈʓʍ ʈɸʁʆʅʆɺ 

ʂʆʃʔʉʂʆɻʆ ʇʆʃʋʆʉʊʈʆɺɸ ʀ ʉɽɺɽʈɸ ʂɸʈɽʃʀʀ 131 



6 

ʉʝʢʮʠʷ çʇʈʀʈʆɼʆʇʆʃʔɿʆɺɸʅʀɽ  

ʀ ʋʉʊʆʁʏʀɺʆɽ ʈɸɿɺʀʊʀɽè 

ɸʚʝʨʢʠʥʘ ʊ.ʀ. ɻɽʆʕʂʆʃʆɻʀʏɽʉʂʀɽ ɸʉʇɽʂʊʓ 

ɻʈɸɾɼɸʅʉʂʆɻʆ ʉʊʈʆʀʊɽʃʔʉʊɺɸ ʅɸ ʇɽʉʂɸʍ 136 

ɸʚʝʨʢʠʥʘ ʊ.ʀ., ʇʨʘʚʠʢʦʚʘ ʅ.ɺ.  

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ɻɽʆʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʉʀʉʊɽʄ  

ʇʈʀ ʀɿʋʏɽʅʀʀ ʆʇʓʊɸ ʇʈʀʈʆɼʆʇʆʃʔɿʆɺɸʅʀʗ 141 

ɹʫʟʤʘʢʦʚ ʉ.ɸ. ɻɽʆʕʂʆʃʆɻʀʏɽʉʂɸʗ ʉʀʊʋɸʎʀʗ  

ɺ ʂɸʈʉʊʆɺʆʄ ʈɸʁʆʅɽ ʇʈʀ ɼʆɹʓʏɽ ʅɽʌʊʀ 145 

ɼʤʠʪʨʠʝʚʘ ɺ.ɸ., ɹʫʯʠʢ ʉ.ɺ.  

ɺʈɽʄɽʅʅɸʗ ʀɿʄɽʅʏʀɺʆʉʊʔ ʉɽɿʆʅʅʆɻʆ ʉʊʆʂɸ  

ʈɽʂ ɺɽʈʍʆɼʆʅʔʗ  ʀ ʈʀʉʂʀ ɺʆɼʆʇʆʃʔɿʆɺɸʅʀʗ   150 

ʂʦʥʦʚʘʣʦʚʘ ʕ.ɽ., ɿʦʟʫʣʴ ʖ.ʅ. ʆʎɽʅʂɸ ʉʆɼɽʈɾɸʅʀʗ 

ɸʃʖʄʀʅʀʗ ʀ ɾɽʃɽɿɸ ɺ ɺʆɼɽ ʈ. ʄʆʉʂɺɸ 155 

ʂʫʟʥʝʮʦʚ ɽ.ɺ., ʌʷʡʟʫʣʣʠʥʘ ʈ.ɺ.  

ʀʉʉʃɽɼʆɺɸʅʀɽ ʆʉʆɹɽʅʅʆʉʊɽʁ ɸɼʉʆʈɹʎʀʀ 

HG2+ ʀɿ ɺʆɼʅʓʍ ʈɸʉʊɺʆʈʆɺ ʅɸ ʇʈʀʈʆɼʅʆʄ 

ɹɽʅʊʆʅʀʊɽ ʀ ʉʀʅʊɽʊʀʏɽʉʂʆʄ 

ʂʈɽʄʅʀʁʆʈɻɸʅʀʏɽʉʂʆʄ ʉʆʈɹɽʅʊɽ 159 

ʅʝʤʯʝʥʢʦ ɽ.ʀ., ʃʠʧʘʪʥʠʢʦʚʘ ʆ.ɸ.  
ʆʎɽʅʂɸ ʃʀʊʆɻɽʅʅʆʁ ʉʆʉʊɸɺʃʗʖʑɽʁ 

ʄʀʂʈʆʕʃɽʄɽʅʊʅʆɻʆ ʉʆʉʊɸɺɸ  

ɼʆʅʅʓʍ ʆʊʃʆɾɽʅʀʁ ʏɽʈʅʆɻʆ ʄʆʈʗ 164 

ʅʠʢʦʣʘʝʚʘ ʉ.ʂ., ʆʛʦʨʦʜʥʠʢʦʚʘ ɽ.ʅ., ʉʫʭʦʨʫʢʦʚʘ ʉ.ʆ.,  

ʉʝʣʝʜʯʠʢ ʇ.ɸ. ʉʆʉʊɸɺ ʀ ʉɺʆʁʉʊɺɸ ʆʉɸɼʂɸ  

ʇʆʉʃɽ ʅɽʁʊʈɸʃʀɿɸʎʀʀ ʂʀʉʃʓʍ ʐɸʍʊʅʓʍ ɺʆɼ 

ʂʀɿɽʃʆɺʉʂʆɻʆ ʋɻʆʃʔʅʆɻʆ ɹɸʉʉɽʁʅɸ 169 

ʉʦʣʦʜʢʦ ɼ.ʌ. ʉʆɺʈɽʄɽʅʅʆɽ ʕʂʆʃʆɻʀʏɽʉʂʆɽ  

ʉʆʉʊʆʗʅʀɽ ɼɽʃʔʊʓ ʈɽʂʀ ɼʆʅ 175 

ʉʫʢʠʘʩʷʥ ɸ.ʈ., ʂʠʨʘʢʦʩʷʥ ɸ. ɸ., ʇʠʨʫʤʷʥ ɻ. ʇ  

ʉʈɸɺʅɽʅʀɽ ʅɸʂʆʇʀʊɽʃʔʅʆʁ ʆʉʆɹɽʅʅʆʉʊʀ  

ʊʗɾɽʃʓʍ ʄɽʊɸʃʃʆɺ ʋ ʆɼʅʆʃɽʊʅʀʍ  

ʀ ʄʅʆɻʆʃɽʊʅʀʍ ʈɸʉʊɽʅʀʁ 179 
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ʎʝʰʢʦʚʩʢʘʷ ɽ.ɸ., ɻʦʣʫʙʝʚʘ ɽ.ʀ., ʎʦʡ ʅ.ʂ., ʆʨʘʣʦʚʘ ɸ.ʊ.,  

ʄʘʪʦʥʠʥ ɺ.ɺ. ɻɽʆʕʂʆʃʆɻʀʏɽʉʂʀɽ ɸʉʇɽʂʊʓ 

ʈɽʂʋʃʔʊʀɺɸʎʀʀ ʅɸʈʋʐɽʅʅʓʍ ɿɽʄɽʃʔ  

(ʅɸ ʇʈʀʄɽʈɽ ʂɸʈɸɻɸʅɼʀʅʉʂʆʁ ʆɹʃɸʉʊʀ  

ʈɽʉʇʋɹʃʀʂʀ ʂɸɿɸʍʉʊɸʅ) 184 

ʏʝʨʥʳʭ ʅ.ɸ., ʅʛʦ ʊʭʝ ʂʳʦʥʛ   

ʊʗɾɽʃʓɽ ʄɽʊɸʃʃʓ ʀ ʄʓʐʔʗʂ ɺ ʉʀʉʊɽʄɽ:  

çɺʆɼɸ - ɼʆʅʅʓɽ ʆʊʃʆɾɽʅʀʗ - ʈɸʉʊʀʊɽʃʔʅʆʉʊʔ - 

ɻʀɼʈʆɹʀʆʅʊʓè ʈɽʂʀ ʐɽʈɽʇʆʂ (ɺʔɽʊʅɸʄ) 189 

ʐʘʪʨʦʚʘ ʖ.ʅ., ʃʠʧʘʪʥʠʢʦʚʘ ʆ.ɸ.  

ʌʆʈʄʓ ʅɸʍʆɾɼɽʅʀʗ FE, MN, CU ʀ ZN  

ɺ ʉʋʇɽʉʏɸʅʓʍ ʀ ʇɽʉʏɸʅʓʍ ʆʊʃʆɾɽʅʀʗʍ 

ɺɽʈʍʅɽɺʆʃɾʉʂʆɻʆ ɺʆɼʆʍʈɸʅʀʃʀʑɸ 194 

 

ʉʝʢʮʠʷ çʇʈʀʂʃɸɼʅɸʗ ʕʂʆʃʆɻʀʗè 

Saulius Mickeviļius.  

RADIATION INTERACTION IMPACT  

ON ENVIRONMENT AND TECHNOLOGY 199 

ɹʘʣʙʘʢʦʚʘ ʌ.ʅ. ɿɸʇʆɺɽɼʅʆɽ ɼɽʃʆ ʂʓʈɻʓɿʉʂʆʁ 

ʈɽʉʇʋɹʃʀʂʀ - ʇʈʆɹʃɽʄʓ ʀ ʇɽʈʉʇɽʂʊʀɺʓ 201 

ɻʨʠʛʦʨʴʝʚʘ ɺ.ɺ., ʃʦʧʘʯʝʚʘ ʅ.ɽ. ʃʋʏʐʀɽ ʇʈɸʂʊʀʂʀ 

ʆɹɽʉʇɽʏɽʅʀʗ ʕʂʆʃʆɻʀʏɽʉʂʆʁ ɹɽɿʆʇɸʉʅʆʉʊʀ 

ɺʆɼʅʆɻʆ ʇɸʉʉɸɾʀʈʉʂʆɻʆ ʊʈɸʅʉʇʆʈʊɸ 207 

ɻʨʠʛʦʨʴʝʚʘ ɺ.ɺ., ʅʦʞʝʥʢʦ ɸ. ʀ. ʀɿʋʏɽʅʀɽ ʀ ɸʅɸʃʀɿ 

ɻʆʈʆɼʉʂʆʁ ʕʂʆ-ʄʆɹʀʃʔʅʆʉʊʀ ɺ ʉɽɺɽʈʅʓʍ  

ʉʊʈɸʅɸʍ ɺ ʈɸʄʂɸʍ ʇʈʆɽʂʊɸ çGREEN MOBILITYè  

ʀ ʈɸɿʈɸɹʆʊʂɸ ʈɽʂʆʄɽʅɼɸʎʀʁ  

ɼʃʗ ʉɸʅʂʊ-ʇɽʊɽʈɹʋʈɻɸ 212 

ɿʫʝʚʘ ʂ.ʉ., ʄʘʢʩʠʤʦʚʘ ʅ.ɹ.. ɺʃʀʗʅʀɽ ɿɸɻʈʗɿʅɽʅʀʗ 

ɸʊʄʆʉʌɽʈʅʆɻʆ ɺʆɿɼʋʍɸ ɻ. ɸʃʄɸʊʓ ʅɸ ɹʆʃɽɿʅʀ 

ʆʈɻɸʅʆɺ ɼʓʍɸʅʀʗ 218 

ʂʫʣʠʢʦʚʘ ʆ.ʀ., ʆʨʣʦʚʘ ɺ.ʉ.  

ʈʆʃʔ ʊʗɾɽʃʓʍ ʄɽʊɸʃʃʆɺ  

ʈɸɿɺʀʊʀʀ ɹʆʃɽɿʅʀ ʇɸʈʂʀʅʉʆʅɸ 223 
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ʀʣʴʠʥʩʢʠʭ ʅ.ʅ., ʀʣʴʠʥʩʢʠʭ ɽ.ʅ., ʂʦʩʪʨʦʤʝʝʚʘ ʄ.ʉ. 

ʎʀʊʆɻɽʅɽʊʀʏɽʉʂʀɽ ʀʉʉʃɽɼʆɺɸʅʀʗ ɺ ʇʈʀʈʆɼʅʓʍ 

ʆʏɸɻɸʍ ʂʃɽʑɽɺʓʍ ʄʆʅʆ- ʀ ʄʀʂʉʊ- ʀʅʌɽʂʎʀʁ ɺ 

ʈɸʁʆʅɸʍ ʅɽʌʊɽʇʈʆʄʓʉʃʆɺ ʉɽɺɽʈɸ ʉʀɹʀʈʀ 230 

ʂʦʡʰʝʢʝʥʦʚʘ ɻ.ɸ., ʊʠʣʝʡʣʝʩ ɾ.ɹ., ʄʫʨʟʘʪʘʝʚʘ ʉ.ʉ.,  

ʈʚʘʡʜʘʨʦʚʘ ɻ.ʆ., ʍʘʤʜʠʝʚʘ ʆ. ʍ. ʆʎɽʅʂɸ ʄʋʊɸɻɽʅʅʆɻʆ 

ʇʆʊɽʅʎʀɸʃɸ ɺʆɼʓ ʀ ʇʆʏɺʓ, ɿɸɻʈʗɿʅɽʅʅʆʁ 

ʇɽʉʊʀʎʀɼɸʄʀ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʊɽʉʊɸ ʕʁʄʉɸ 235 

ʄʠʪʴ ʅ.ɺ., ɸʤʠʨʛʘʣʠʝʚʘ ɸ.ʉ., ɹʝʛʤʘʥʦʚʘ ʄ.ʆ.,  

ʊʦʣʝʙʘʝʚʘ ɸ.ɼ., ɼʞʘʥʩʫʛʫʨʦʚʘ ʃ.ɹ.  

ʆʎɽʅʂɸ ʄʋʊɸɻɽʅʅʆɻʆ ʕʌʌɽʂʊɸ ʇʈʆɹ ɺʆɼʓ  

ʀ ʇʆʏɺʓ ʀɿ ʄɽʉʊ ʍʈɸʅɽʅʀʗ ʋʉʊɸʈɽɺʐʀʍ,  

ɿɸʇʈɽʑɽʅʅʓʍ ʂ ʀʉʇʆʃʔɿʆɺɸʅʀʖ ʇɽʉʊʀʎʀɼʆɺ  

ʅɸ ʄʆɼɽʃʀ DROSOPHILA MELANOGASTER 240 

ʄʘʡʦʨʦʚʘ ɽ. ʀ., ɹʫʣʘʚʢʘ ʖ.ɸ., ʗʢʫʙʦʚʩʢʠʡ ʉ.ʌ. 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʆʊʍʆɼʆɺ ɸɻʈʆʇʈʆʄʓʐʃɽʅʅʆɻʆ 

ʂʆʄʇʃɽʂʉɸ ɺ ʂɸʏɽʉʊɺɽ ʉʆʈɹʀʈʋʖʑɽɻʆ  

ʄɸʊɽʈʀɸʃɸ ɼʃʗ ʉɹʆʈɸ ʅɽʌʊʀ ʀ ʅɽʌʊɽʇʈʆɼʋʂʊʆɺ 245 

ʂʘʩʴʷʥʦʚ ʇ.ɺ.  
ʆ ʇɽʈɽʍʆɼɽ ʂ ʇʈʀʈʆɼʆʇʆɼʆɹʅʆʁ ʕʂʆʅʆʄʀʂɽ 250 

ʃʠʭʘʯʝʚ ʉ.ʌ., ʉʠʙʠʨʢʠʥʘ ɸ.ʈ., ɼʚʠʥʠʥ ɼ.ʖ.,  

ɺʦʡʪʦʚʠʯ ɻ.ɸ., ʄʘʨʢʦʚʘ ʃ.ʄ.  

ʕʂʆʃʆɻʀʏɽʉʂʀɽ ʇʈʆɹʃɽʄʓ ʆʆʇʊ 

 çʂʃʖʏ ɽʈʀʂʃʀʅʉʂʀʁè 257 

ʄʳʨʟʘʛʘʣʠʝʚʘ ɾ.ɾ. ʇʆɼɼɽʈɾɸʅʀɽ  

ʕʂʆʃʆɻʀʏɽʉʂʆɻʆ ʈɸɺʅʆɺɽʉʀʗ ʉʊɽʇʅʆʁ ɿʆʅʓ 

ɿɸʇɸɼʅʆ-ʂɸɿɸʍʉʊɸʅʉʂʆʁ ʆɹʃɸʉʊʀ 261 

ʄʘʤʘʜʞʘʥʦʚ ʈ.ʍ.  

ʆɹʒɽʂʊʓ ʈɸɿʄɽʑɽʅʀʗ ʆʊʍʆɼʆɺ ï ʉʆɺʈɽʄɽʅʅʓɽ 

ʇʆʃʀɻʆʅʓ ʀʃʀ ʅɽʉɸʅʂʎʀʆʅʀʈʆɺɸʅʅʓɽ ʉɺɸʃʂʀ 266 

ʄʘʤʘʜʞʘʥʦʚ ʈ.ʍ., ʈʝʜʠʥʘ ʄ.ʄ., ʍʘʫʩʪʦʚ ɸ.ʇ., ʉʠʣʘʝʚʘ ʇ.ʖ.  

ʆʉʆɹɽʅʅʆʉʊʀ ʈɸʉʇʈɽɼɽʃɽʅʀʗ ʉʆɼɽʈɾɸʅʀʗ  

ʆʂʉʀɼɸ ʋɻʃɽʈʆɼɸ ʅɸ ʊɽʈʈʀʊʆʈʀʀ ʂɸʄʇʋʉɸ 

ʈʆʉʉʀʁʉʂʆɻʆ ʋʅʀɺɽʈʉʀʊɽʊɸ ɼʈʋɾɹʓ ʅɸʈʆɼʆɺ 270 
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ʉʝʢʮʠʷ çʕʂʆʃʆɻʀʏɽʉʂʆɽ ʆɹʈɸɿʆɺɸʅʀɽ  

ɺ ʎɽʃʗʍ ʋʉʊʆʁʏʀɺʆɻʆ ʈɸɿɺʀʊʀʗè 

ɹʦʢʦʚ ɼ.ɸ.  

ʌʆʈʄʓ ɼɽʗʊɽʃʔʅʆʉʊʀ ʀ ʌʆʈʄʀʈʆɺɸʅʀɽ 

ʕʂʆʃʆɻʀʏɽʉʂʀʍ ʇʆʅʗʊʀʁ ʇʈʀ ɺʆɺʃɽʏɽʅʀʀ 

ʆɹʋʏɸʖʑʀʍʉʗ ʐʂʆʃ ɺ ʅɸʋʏʅʆ-

ʀʉʉʃɽɼʆɺɸʊɽʃʔʉʂʋʖ ʈɸɹʆʊʋ 275 

ɻʦʨʝʣʦʚ ɺ.ʀ., ʂʘʨʝʣʦʚʘ ʆ.ʃ., ʃʝʜʘʱʝʚʘ ʊ.ʅ, ʇʠʥʘʝʚ ɺ.ɽ. 

ʈɸɿɺʀʊʀɽ ʉʀʉʊɽʄʅʆɻʆ ʄʓʐʃɽʅʀʗ ɺ ʈɸʄʂɸʍ 

ʕʂʆʃʆɻʀʏɽʉʂʆɻʆ ʆɹʈɸɿʆɺɸʅʀʗ 281 

ʂʘʣʘʰʥʠʢʦʚʘ ɸ.ʀ., ʗʩʦʚʝʝʚ ʄ.ɻ.  

ɻɽʆʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀ ɺ ʉʀʉʊɽʄɽ 

ʅɽʇʈɽʈʓɺʅʆɻʆ ʕʂʆʃʆɻʀʏɽʉʂʆɻʆ ʆɹʈɸɿʆɺɸʅʀʗ 286 

ʄʘʢʩʠʤʦʚʘ ʆ.ɸ., ʅʠʢʠʪʠʥʘ ɽ.ʅ.  

ʕʂʆʃʆɻʀʏɽʉʂʆɽ ʇʈʆʉɺɽʑɽʅʀɽ ʉʈɽɼʉʊɺɸʄʀ 

ʄʋɿɽʁʅʆʁ ʇɽɼɸɻʆɻʀʂʀ 292 

ʗʩʦʚʝʝʚ ʄ.ɻ., ʂʘʣʘʰʥʠʢʦʚʘ ɸ.ʀ.  

ʇʈʀʆʈʀʊɽʊʓ ʈɸɿɺʀʊʀʗ ʕʂʆʃʆɻʀʏɽʉʂʆɻʆ 

ʆɹʈɸɿʆɺɸʅʀʗ ʉʆʖɿɸ ɹɽʃɸʈʋʉʀ ʀ ʈʆʉʉʀʀ 295 

 

ʉʝʢʮʠʷ çʉʊʋɼɽʅʏɽʉʂʀɽ ʅɸʋʏʅʓɽ ʀʉʉʃɽɼʆɺɸʅʀʗè 

ɹʘʯʠʥʘ ɽ.ʉ., ʈʫʤʷʥʮʝʚʘ ʆ.ʖ.  

ʉʆɼɽʈɾɸʅʀɽ ʈʊʋʊʀ ɺ ʐɽʈʉʊʀ ʂʆʐɽʂ  

ɻ. ʏɽʈɽʇʆɺʎɸ 303 

ɹʫʨʤʘ ɸ.ɺ., ʏʝʨʥʳʭ ʅ.ɸ.  

ʂ ɺʆʇʈʆʉʋ ʆʎɽʅʂʀ ʕʌʌɽʂʊʀɺʅʆʉʊʀ 

ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʆɻʆ ʇʈʆʀɿɺʆɼʉʊɺɸ  

ʈɸɿʅʓʍ ʉʊʈɸʅ ʄʀʈɸ 307 

ɻʦʨʰʢʦʚʘ ɸ.ʉ., ɹʘʝʚʘ ʖ.ʀ.  

ʆʎɽʅʂɸ ʉʆʉʊʆʗʅʀʗ ʕʂʆʃʆɻʀʏɽʉʂʆʁ  

ʇʈɽʉʊʋʇʅʆʉʊʀ ɺ ʈʆʉʉʀʀ 311 

ɼʝʤʝʥʪʴʝʚ ɸ.ɺ. ʇʈɸɺʆ ʉʆɹʉʊɺɽʅʅʆʉʊʀ ʅɸ 

ɸʊʄʆʉʌɽʈʅʓʁ ɺʆɿɼʋʍ 316 
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ɽʨʤʠʣʦʚʘ ɽ.ɸ., ʈʝʜʠʥʘ ʄ.ʄ.  

ʕʂʆʃʆɻʆ-ʕʂʆʅʆʄʀʏɽʉʂʆɽ ʆɹʆʉʅʆɺɸʅʀɽ ɺʓɹʆʈɸ 

ʊɽʍʅʆʃʆɻʀʀ ʇɽʈɽʈɸɹʆʊʂʀ ʂʋʈʀʅʆɻʆ ʇʆʄɽʊɸ ɺ 

ʇʈʆʀɿɺʆɼʉʊɺɽ ʆʈɻɸʅʀʏɽʉʂʆɻʆ ʋɼʆɹʈɽʅʀʗ 322 

ʂʘʤʘʣʝʪʜʠʥʦʚʘ ʂ.ʈ., ʉʘʤʦʡʣʦʚʘ ʊ.ɸ., ɹʘʝʚʘ ʖ.ʀ. 

ɸʂʊʋɸʃʔʅʓɽ ɺʆʇʈʆʉʓ ɺɽɼɽʅʀʗ  

ɻʆʉʋɼɸʈʉʊɺɽʅʅʆɻʆ ʈɽɽʉʊʈɸ ʆɹʒɽʂʊʆɺ 

ʅɸʂʆʇʃɽʅʅʆɻʆ ɺʈɽɼɸ ʆʂʈʋɾɸʖʑɽʁ ʉʈɽɼɽ 328 

ʂʘʨʣʘʛʠʥʘ ɸ.ɺ. 

ʇʈʆɹʃɽʄʓ ʃʀʎɽʅɿʀʆʅʅʆɻʆ ʂʆʅʊʈʆʃʗ  333 

ʄʘʩʣʦʚʘ ɻ.ʀ. ʆʇʈɽɼɽʃɽʅʀɽ ʈɽʂʈɽɸʎʀʆʅʅʆʁ  

ʅɸɻʈʋɿʂʀ ʅɸ ʆɿɽʈɸ ɹɸʗʅɸʋʃʔʉʂʆɻʆ  

ʅɸʎʀʆʅɸʃʔʅʆɻʆ ʇɸʈʂɸ 337 

ʆʩʧʘʥʦʚʘ ɸ.  

ɻɽʆʕʂʆʃʆɻʀʏɽʉʂʆɽ ʈɸʁʆʅʀʈʆɺɸʅʀɽ ɻʆʈʆɼɸ  
ʊɺɽʈʔ ɼʃʗ ʉʊʈʆʀʊɽʃʔʉʊɺɸ ɾʀʃʆɻʆ ʂʆʄʇʃɽʂʉɸ 342 

ʇʘʫʢʦʚʘ ɸ.ɸ., ʄʠʭʘʡʣʠʯʝʥʢʦ ʂ.ʖ., ɼʦʨʦʥʮʦʚʘ ɸ.ʖ.  

ʀɿʄɽʈɽʅʀɽ ʊʗɾɽʉʊʀ ʊʈʋɼʆɺʆɻʆ ʇʈʆʎɽʉʉɸ ʅɸ 

ʈɸɹʆʏʀʍ ʄɽʉʊɸʍ ʉʆʊʈʋɼʅʀʂʆɺ ʊɼɺ çɽɺʈɸɿʀʗè 347 

ʇʩʴʦʚʩʢʘʷ ʆ.ʉ.  

ʇʈʀʄɽʈʓ ʉʆʊʈʋɼʅʀʏɽʉʊɺɸ ɽɺʈʆʇɽʁʉʂʀʍ 

ʊʈɸʅʉɻʈɸʅʀʏʅʓʍ ʆʉʆɹʆ ʆʍʈɸʅʗɽʄʓʍ  

ʇʈʀʈʆɼʅʓʍ ʊɽʈʈʀʊʆʈʀʁ 351 

ʉʘʤʦʡʣʦʚʘ ʊ.ɸ., ʂʘʤʘʣʝʪʜʠʥʦʚʘ ʂ.ʈ., ɹʘʝʚʘ ʖ.ʀ.  

ʂ ɺʆʇʈʆʉʋ ʆɹ ʆɹʈɸʑɽʅʀʀ ʉ ʆʊʍʆɼɸʄʀ 

ʇʈʆʀɿɺʆɼʉʊɺɸ ʀ ʇʆʊʈɽɹʃɽʅʀʗ  

ʅɸ ʊɽʈʈʀʊʆʈʀʀ ʈʆʉʉʀʀ 356 

ʉʧʘʩʝʥʦʚ ɸ.ʖ  

ɼʀʅɸʄʀʂɸ ʀɿʄɽʅɽʅʀʗ ʍʀʄʀʏɽʉʂʆɻʆ ʉʆʉʊɸɺɸ 

ɼʆʅʅʓʍ ʆʊʃʆɾɽʅʀʁ ɺʓɻʆɿɽʈʆ-ʆʅɼʉʂʆɻʆ 

ɺʆɼʆʍʈɸʅʀʃʀʑɸ ɺ ʂɸʈɽʃʀʀ 361 

ʌʝʡʛʠʥʘ ʅ. ʆʎɽʅʂɸ ʉʈɽɼʓ ʇʆʄɽʑɽʅʀʁ  

ɺ ɼʆʐʂʆʃʔʅʓʍ ʋʏɽɹʅʓʍ ɿɸɺɽɼɽʅʀʗʍ ɺ 

ʆʂʈɽʉʊʅʆʉʊʗʍ ʈɸʁʆʅɸ ʂɽʅɻɸʈɸɻʉ (ɻ. ʈʀɻɸ) 367 
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ʕʂʆʃʆɻʀʏɽʉʂɸʗ ʂʆʅʌɽʈɽʅʎʀʗ ʐʂʆʃʔʅʀʂʆɺ 

ɸʙʨʘʤʦʚʘ ɽ.ɸ., ɺʘʨʧʝʪʷʥ ɸ.ʄ., ɾʘʨʢʠʭ ɸ.ʉ.,  

ʂʦʥʦʚʘʣʦʚ ʀ.ɸ., ʇʦʣʠʥʦʚʘ ɺ.ʀ., ʉʦʣʠʥ ɸ.ʕ., ʉʦʣʠʥʘ ɽ.ʕ. 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʇʀʊʔɽɺʆʁ ɺʆɼʓ  

ɺ ɻʆʈʆɼɽ ʅʆɻʀʅʉʂɽ ʄʆʉʂʆɺʉʂʆʁ ʆɹʃɸʉʊʀ 373 

ɸʥʜʨʝʝʚ ɼ. ɺ. 

ʀɿʋʏɽʅʀɽ ʉʆʉʊɸɺɸ ʇʀʊʔɽɺʆʁ ɺʆɼʓ 378 

ɸʬʘʥʘʩʴʝʚʘ ʉ.ʕ., ʄʠʣʣʝʨ ʄ.ʉ. 

ʂʆʃʀʏɽʉʊɺɽʅʅʆɽ ʆʇʈɽɼɽʃɽʅʀɽ ʄʀʂʈʆʇʃɸʉʊʀʂɸ 

ɸʂʈʀʃɸʊ ʉʆʇʆʃʀʄɽʈɸ ɺ ɻɽʃɽ ɼʃʗ ɼʋʐɸ 383 

ɹʘʝʚ ɸ.ɸ., ɹʘʝʚ ʀ.ɸ.  

ʉʆʃʔ ʅɸ ɼʆʈʆɻɽ: ɸ ʅɽ ʆʇɸʉʅʆ ʃʀ ʕʊʆ? 387 

ɹʘʝʚ ʀ.ɸ., ɹʘʝʚ ɸ.ɸ.  

ʆʎɽʅʂɸ ʂɸʏɽʉʊɺɸ ɸʊʄʆʉʌɽʈʅʆɻʆ ɺʆɿɼʋʍɸ ʇʆ 

ʉʆʉʊʆʗʅʀʖ ʍɺʆʀ ʉʆʉʅʓ ʏɽʈʅʆʁ (PINUS NIGRA) ʅɸ 

ʇʈʀʄɽʈɽ ʂʋʈʆʈʊɸ ʉʆʃʅɽʏʅʓʁ ɹɽʈɽɻ (ɹʆʃɻɸʈʀʗ) 391 

ɹʦʨʠʩʦʚʘ ʂ.ʀ., ɼʦʚʞʝʥʢʦ ɻ.ɸ., ɿʨʘʢʦʚ ɼ.ʂ.,  

ʂʘʨʪʘʰʝʚ ɺ.ɸ., ʂʠʨʠʣʣʦʚʘ ɼ.ɼ., ʄʦʢʨʦʚ ɸ.ɸ.,  

ʈʷʟʘʥʮʝʚʘ ɸ.ʇ., ʉʘʜʦʚʥʠʢʦʚʘ ɸ.ʆ., ʉʝʤʝʥʦʚ  ɼ.ʉ. 

ʄʆʅʀʊʆʈʀʅɻʆɺʓɽ ʀʉʉʃɽɼʆɺɸʅʀʗ  

ʏɽʈʅʆɻʆʃʆɺʉʂʆɻʆ ʇʈʋɼɸ ɻ. ʅʆɻʀʅʉʂɸ 398 

ɹʦʷʨʩʢʘʷ ɽ.ɸ. 

ʀʉʉʃɽɼʆɺɸʅʀɽ ɿɸɻʈʗɿʅɽʅʅʆʉʊʀ ʉʅɽɻɸ  

ʉ ʇʆʄʆʑʔʖ ʂʈɽʉʉ-ʉɸʃɸʊɸ.  402 

ɺʘʩʠʣʝʚʩʢʘʷ ʖ.ɺ. 

ʇʈʆɹʃɽʄɸ ʋʊʀʃʀɿɸʎʀʀ ʊɹʆ  ɺ ɻʆʈʆɼɽ ʅʆɻʀʅʉʂɽ 407 

ɺʠʭʣʷʝʚ ɺ.ɺ., ʄʦʰʢʦʚʘ ɸ.ɸ., ʐʝʧʝʣʝʚ ɻ.ɺ., ʏʠʚʷʢʦʚʘ ɸ.ɸ., 

ɺʃʀʗʅʀɽ ɸʅʊʈʆʇʆɻɽʅʅʆɻʆ ɺʆɿɼɽʁʉʊɺʀʗ  

ʅɸ ʕʂʆʃʆɻʀʏɽʉʂʆɽ ʉʆʉʊʆʗʅʀɽ ʇʈɸɺʆɻʆ ɹɽʈɽɻɸ 

ʏɽʈʅʆɻʆʃʆɺʉʂʆɻʆ ʇʈʋɼɸ 411 

ɼʝʥʠʩʝʥʢʦ ʅ.ɺ.,  ɺʘʣʫʝʚ ʉ. ʀ. 

ʆʇʈɽɼɽʃɽʅʀɽ ʅɸʃʀʏʀʗ ʉʆʀ  

ɺ ɹɽʃʂʆɺʓʍ ʇʈʆɼʋʂʊɸʍ 416 

https://school.mosreg.ru/user/user.aspx?user=1000005668619
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ɼʞʘʣʠʣʦʚʘ ɼ.ʕ., ɾʫʢʦʚʘ ʄ.ɺ 

ʕʂʆʃʆɻʀʏɽʉʂɸʗ ʊʈʆʇɸ ɿɸʂɸɿʅʀʂɸ  

çʉɽʈʊʆʃʆɺʉʂʀʁ ʃɽʉè 421 

ʀʚʘʥʦʚʘ ɸ.ɺ. 

ʄʆʅʀʊʆʈʀʅʀʅɻʆɺʓɽ ʅɸɹʃʖɼɽʅʀʗ ɿɸ ʉʆʉʊʆʗʅʀɽʄ 

ʇʆʇʋʃʗʎʀʁ ɼɺʋʉʊɺʆʈʏɸʊʓʍ ʄʆʃʃʖʉʂʆɺ 426 

ʂʦʣʦʪʦʚʢʠʥʘ ɺ.ɺ.  

ʈɸɿɺʀʊʀɽ ʃɪɻʂʀʍ ʀ ɾʀɿʅɽʉʇʆʉʆɹʅʆʉʊʔ  

ʇʃʆɼʆɺ ʂʈʓʉ ʇʈʀ ʍʈʆʅʀʏɽʉʂʆʄ ɺʃʀʗʅʀʀ  

ʉʃɽɼʆɺʓʍ ʂʆʃʀʏɽʉʊɺ ʌʆʈʄɸʃʔɼɽɻʀɼɸ 430 

ʅʦʚʠʢʦʚʘ ɸ.ʉ. 

ʀʅʅʆɺɸʎʀʆʅʅʓɽ ʇʆɼʍʆɼʓ ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀʗ 

ʕʂʆʃʆɻʀʏɽʉʂʆɻʆ ʄɽʅɽɼɾʄɽʅʊɸ ʆʈɽʅɹʋʈɻʉʂʆɻʆ 

ɻɸɿʆʇɽʈɽʈɸɹɸʊʓɺɸʖʑɽɻʆ ɿɸɺʆɼɸ 435 

ʇʘʥʠʯʝʚʘ ʂ.ɺ. 

ɺɽʊʂʆʇɸɼ ʇʈɽɼʉʊɸɺʀʊɽʃɽʁ ʈʆɼɸ PINUS L. ɺ 

ʂʆʃʃɽʂʎʀʀ ɹʆʊɸʅʀʏɽʉʂʆɻʆ ʉɸɼɸ  

ʇɽʊʈʆɿɸɺʆɼʉʂʆɻʆ ɻʆʉʋɼɸʈʉʊɺɽʅʅʆɻʆ 

ʋʅʀɺɽʈʉʀʊɽʊɸ. 440 

ʇʨʠʣʠʧʢʦ ɼ. 

ʀɿʋʏɽʅʀɽ ʕʂʆʃʆɻʀʏɽʉʂʀʍ ʆʉʆɹɽʅʅʆʉʊɽʁ 

ɾʀɿʅɽɼɽʗʊɽʃʔʅʆʉʊʀ ʆʉʓ çɹɽʄɹʀʂʉ ʅʆʉɸʊʓʁè  

ɺ ʋʉʃʆɺʀʗʍ ʉʊɸʈʀʎʂʆɻʆ ʈɸʁʆʅɸ 445 

ʉʘʣʘʭʦʚʘ ɸ.ʈ. 

ʂʆʄʇʃɽʂʉʅʆɽ ɻʀɼʈʆʍʀʄʀʏɽʉʂʆɽ ʀ 

ɻʀɼʈʆɹʀʆʃʆɻʀʏɽʉʂʆɽ ʀʉʉʃɽɼʆɺɸʅʀɽ  

ʕʂʆʉʀʉʊɽʄʓ çɺʆɼʆɽʄè, ʄʆ ʉɽʈʊʆʃʆɺʆ 450 

ʊʨʦʬʠʤʦʚʘ ɸ.ʉ. 

ʆɿɽʃɽʅɽʅʀɽ ɻ. ʇɽʊʈʆɿɸɺʆɼʉʂɸ ɺ ʈɸʄʂɸʍ 

ʕʂʆʃʆɻʀʏɽʉʂʆɻʆ ʇʈʆɽʂʊɸ  

çʇɽʊʈʆɿɸɺʆɼʉʂʋ ï 100 ʊʓʉʗʏ ɼɽʈɽɺʔɽɺè 456 
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ʇʃɽʅɸʈʅʓɽ ɼʆʂʃɸɼʓ 
 

ʅʠʢʦʣʴʩʢʠʡ ɸ.ɸ.1, ʈʦʥʢʠʥ ɺ.ʀ.2, ʉʘʚʯʝʥʢʦ ɻ.ɸ.2 

ʇʈɽʂʈɸʑɽʅʀɽ ʇʈʆʎɽʉʉɸ ʋʊʈɸʊʓ 

ɹʀʆʈɸɿʅʆʆɹʈɸɿʀʗ ï  

ʅɽɼʆʉʊʀɾʀʄɸʗ ʎɽʃʔ ʋʉʊʆʁʏʀɺʆɻʆ ʈɸɿɺʀʊʀʗ 

(ʅɸ ʇʈʀʄɽʈɽ ʋʂʈɸʀʅʉʂʆʁ ʉʊɽʇʀ) 
1ʈʦʩʩʠʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʜʨʫʞʙʳ ʥʘʨʦʜʦʚ, ʄʦʩʢʚʘ 

2ʍʘʨʴʢʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ.ʅ. ʂʘʨʘʟʠʥʘ, 

ʍʘʨʴʢʦʚ, ʋʢʨʘʠʥʘ 
1bobak@list.ru 

2ronkinvl@gmail.com 

 
ʅʘ ʧʨʠʤʝʨʝ ʙʠʦ- ʠ ʘʛʨʦʮʝʥʦʟʦʚ ʫʢʨʘʠʥʩʢʦʡ ʩʪʝʧʠ ʦʙʩʫʞʜʘʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ 15-ʡ ʮʝʣʠ ʚ ʯʘʩʪʠ ñʧʨʝʢʨʘʱʝʥʠʷ ʧʨʦʮʝʩʩʘ 

ʫʪʨʘʪʳ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷò ʈʝʟʦʣʶʮʠʠ 70/1 ʆʆʅ ñʇʨʝʦʙʨʘʟʦʚʘʥʠʝ 

ʥʘʰʝʛʦ ʤʠʨʘ: ʇʦʚʝʩʪʢʘ ʜʥʷ ʚ ʦʙʣʘʩʪʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʥʘ 

ʧʝʨʠʦʜ ʜʦ 2030 ʛʦʜʘò, ʧʨʠʥʷʪʦʡ ɻʝʥʝʨʘʣʴʥʦʡ ɸʩʩʘʤʙʣʝʝʡ 25 

ʩʝʥʪʷʙʨʷ 2015 ʛʦʜʘ. ʇʨʝʢʨʘʱʝʥʠʝ ʧʨʦʮʝʩʩʘ ʫʪʨʘʪʳ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʥʝʚʦʟʤʦʞʥʦ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʙʫʜʝʪ ʟʘʤʝʜʣʝʥ, ʘ 

ʟʘʪʝʤ ʠ ʧʨʝʢʨʘʱʸʥ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʡ ʚʟʨʳʚ. ɽʞʝʛʦʜʥʳʡ 

ʩʪʨʝʤʠʪʝʣʴʥʳʡ ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʥʝʠʟʙʝʞʥʦ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝʤ ʧʦʩʝʣʝʥʠʡ, ʢʦʤʤʫʥʠʢʘʮʠʡ ʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʯʝʣʦʚʝʢʘ. ʇʦʩʣʝʜʥʝʝ ʧʨʠʚʦʜʠʪ ʢ 

ʪʦʤʫ, ʯʪʦ ʛʠʛʘʥʪʩʢʦʝ ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʥʝʦʩʚʦʝʥʥʳʭ 

ʟʝʤʝʣʴ ʟʘʤʝʱʘʝʪʩʷ ʥʘ ʛʠʛʘʥʪʩʢʦʝ ʙʠʦʆɼʅʆʆɹʈɸɿʀɽ ï 

ʤʥʦʛʦʚʠʜʦʚʦʝ ʩʦʦʙʱʝʩʪʚʦ ʨʘʩʪʝʥʠʡ ʟʘʤʝʱʘʝʪʩʷ ʥʘ ʦʜʥʦʚʠʜʦʚʦʝ 

ʩʦʦʙʱʝʩʪʚʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʯʪʦ ʥʝʠʟʙʝʞʥʦ ʚʣʝʯʸʪ 

ʟʘ ʩʦʙʦʡ ʩʦʢʨʘʱʝʥʠʝ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚʠʜʦʚ ʙʘʢʪʝʨʠʡ, ʛʨʠʙʦʚ, 

ʧʦʟʚʦʥʦʯʥʳʭ ʠ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ.  

 
ñʉʪʝʧʴ ʯʝʤ ʜʘʣʝʝ, ʪʝʤ ʩʪʘʥʦʚʠʣʘʩʴ ʧʨʝʢʨʘʩʥʝʝ. é  

ʅʠʯʝʛʦ ʚ ʧʨʠʨʦʜʝ ʥʝ ʤʦʛʣʦ ʙʳʪʴ ʣʫʯʰʝ. ɺʩʷ ʧʦʚʝʨʭʥʦʩʪʴ 

 ʟʝʤʣʠ ʧʨʝʜʩʪʘʚʣʷʣʘʩʷ ʟʝʣʸʥʦ-ʟʦʣʦʪʳʤ ʦʢʝʘʥʦʤ,  

ʧʦ ʢʦʪʦʨʦʤʫ ʙʨʳʟʥʫʣʠ ʤʠʣʣʠʦʥʳ ʨʘʟʥʳʭ ʮʚʝʪʦʚ éò 

ʅ.ɺ. ɻʦʛʦʣʴ, ñʊʘʨʘʩ ɹʫʣʴʙʘò. 1835 ʛ.  

mailto:2ronkinvl@gmail.com
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  ñʑʦʙ ʫʩʵ ʙʫʣʦ ʯʠʩʪʵʥʴʢʦ, ʘ ʫʩʷ ʮʷ ʪʨʘʚʘ ʥʠ ʜʦ ʯʦʛʦò. 

 ʅʘʨʦʜʥʘʷ ʤʫʜʨʦʩʪʴ. 2018 ʛ. 

 

25 ʩʝʥʪʷʙʨʷ 2015 ʛʦʜʘ ɻʝʥʝʨʘʣʴʥʘʷ ɸʩʩʘʤʙʣʝʷ 

ʆʨʛʘʥʠʟʘʮʠʠ ʆʙʲʝʜʠʥʸʥʥʳʭ ʅʘʮʠʡ ʧʨʠʥʷʣʘ ʈʝʟʦʣʶʮʠʶ 70/1 

ʆʆʅ ñʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʥʘʰʝʛʦ ʤʠʨʘ: ʇʦʚʝʩʪʢʘ ʜʥʷ ʚ ʦʙʣʘʩʪʠ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʥʘ ʧʝʨʠʦʜ ʜʦ 2030 ʛʦʜʘò [1]. ɺ ʵʪʦʤ 

ʜʦʢʫʤʝʥʪʝ ʆʆʅ ʦʙʲʷʚʠʣʘ 17 ʮʝʣʝʡ ʠ 169 ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. ʈʠʪʦʨʠʢʘ ʜʘʥʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʩʠʣʴʥʦ 

ʥʘʧʦʤʠʥʘʝʪ ʨʝʟʦʣʶʮʠʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʂʦʤʠʪʝʪʘ 

ʂʦʤʤʫʥʠʩʪʠʯʝʩʢʦʡ ʇʘʨʪʠʠ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ, ʢʘʢ ʧʦ ʬʦʨʤʝ, 

ʪʘʢ ʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ. ʇʝʨʚʘʷ ʠʟ ʝʸ ʮʝʣʝʡ ʟʚʫʯʠʪ ʪʘʢ: 

ñʇʦʚʩʝʤʝʩʪʥʘʷ ʣʠʢʚʠʜʘʮʠʷ ʥʠʱʝʪʳ ʚʦ ʚʩʝʭ ʝʝ ʬʦʨʤʘʭò, ʯʪʦ 

ʘʙʩʦʣʶʪʥʦ ʥʝʨʝʘʣʠʟʫʝʤʦ ʧʦ ʦʙʲʝʢʪʠʚʥʳʤ ʧʨʠʯʠʥʘʤ. 

ʅʘʧʨʠʤʝʨ, ʚ 2017 ʛ. ʚ ʧʦʩʣʝʜʥʝʡ ʧʷʪʸʨʢʝ ʩʪʨʘʥ, ɺɺʇ ʥʘ ʜʫʰʫ 

ʥʘʩʝʣʝʥʠʷ ʩʦʩʪʘʚʣʷʣ 50 ī 100 ʜʦʣʣʘʨʦʚ ʥʘ ʯʝʣʦʚʝʢʘ ʚ ʤʝʩʷʮ. 

ʀ, ʥʘʧʨʦʪʠʚ, ʚ ʧʝʨʚʦʡ ʧʷʪʸʨʢʝ ʩʪʨʘʥ, ɺɺʇ ʥʘ ʜʫʰʫ 

ʥʘʩʝʣʝʥʠʷ ʚ 2017 ʛ. ʩʦʩʪʘʚʣʷʣ 8 ī 10 ʪʳʩ. ʜʦʣʣʘʨʦʚ ʥʘ 

ʯʝʣʦʚʝʢʘ ʚ ʤʝʩʷʮ [2]. ʇʝʨʠʦʜ ʫʜʚʦʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ ʚ ʩʪʨʘʥʘʭ ɸʬʨʠʢʠ, ʛʜʝ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʙʝʜʥʝʡʰʝʝ 

ʥʘʩʝʣʝʥʠʝ, ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 27 ʣʝʪ [3]. ʏʪʦʙʳ ʦʩʪʘʚʘʪʴʩʷ 

ʭʦʪʷ ʙʳ ʥʘ ʧʨʝʞʥʝʤ ʫʨʦʚʥʝ ʞʠʟʥʠ, ʙʝʜʥʝʡʰʠʝ ʩʪʨʘʥʳ ʟʘ 25 

ʣʝʪ ʜʦʣʞʥʳ ʫʜʚʦʠʪʴ ɺɺʇ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ. 

ʇʦʵʪʦʤʫ ʥʝ ʷʩʥʦ, ʢʘʢʠʝ ʤʝʨʳ ʥʘʤʝʨʝʥʘ ʧʨʝʜʧʨʠʥʷʪʴ ʆʆʅ, 

ʯʪʦʙʳ ʢ 2030-ʤʫ ʛʦʜʫ ñʧʦʚʩʝʤʝʩʪʥʦ ʣʠʢʚʠʜʠʨʦʚʘʪʴ ʥʠʱʝʪʫ 

ʚʦ ʚʩʝʭ ʝʸ ʬʦʨʤʘʭò. 

 ʄʳ ʥʝ ʩʪʘʚʠʤ ʧʝʨʝʜ ʩʦʙʦʡ ʟʘʜʘʯʫ ʪʦʪʘʣʴʥʦʡ ʢʨʠʪʠʢʠ 

ʢʦʥʮʝʧʮʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ: ʦʪʢʨʳʪʦʝ ʧʨʠʟʥʘʥʠʝ 

ʤʠʨʦʚʳʤ ʩʦʦʙʱʝʩʪʚʦʤ ʤʥʦʞʝʩʪʚʘ ʥʝʨʝʰʸʥʥʳʭ ʧʨʦʙʣʝʤ 

ʠʤʝʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʩʪʠʤʫʣʠʨʫʶʱʠʡ ʢ ʜʝʡʩʪʚʠʶ ʵʬʬʝʢʪ. 

ʅʦ, ʢ ʩʦʞʘʣʝʥʠʶ, ʤʥʦʛʠʝ, ʩʧʝʢʫʣʠʨʫʷ ʥʘ ʢʦʥʮʝʧʮʠʠ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʩʦʟʜʘʶʪ ʠʣʣʶʟʠʶ ʨʝʘʣʠʟʫʝʤʦʩʪʠ 

ʟʘʚʝʜʦʤʦʛʦ ʥʝʜʦʩʪʠʞʠʤʳʭ ʮʝʣʝʡ. ʕʪʦ ʢʘʩʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʥʦ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʮʝʣʝʡ.  

ʉʘʤʘʷ ñʵʢʦʣʦʛʠʯʝʩʢʘʷò 15-ʷ ʮʝʣʴ, ʦʙʲʷʚʣʝʥʥʘʷ ʆʆʅ ʚ 
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2015-ʤ ʛʦʜʫ, ʛʣʘʩʠʪ [1]: ñɿʘʱʠʪʘ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʵʢʦʩʠʩʪʝʤ 

ʩʫʰʠ ʠ ʩʦʜʝʡʩʪʚʠʝ ʠʭ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ, 

ʨʘʮʠʦʥʘʣʴʥʦʝ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʝ, ʙʦʨʴʙʘ ʩ ʦʧʫʩʪʳʥʠʚʘʥʠʝʤ, 

ʧʨʝʢʨʘʱʝʥʠʝ ʠ ʦʙʨʘʱʝʥʠʝ ʚʩʧʷʪʴ ʧʨʦʮʝʩʩʘ ʜʝʛʨʘʜʘʮʠʠ 

ʟʝʤʝʣʴ ʠ ʧʨʝʢʨʘʱʝʥʠʝ ʧʨʦʮʝʩʩʘ ʫʪʨʘʪʳ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷò. 

ʄʳ ʦʙʨʘʱʘʝʤ ʚʥʠʤʘʥʠʝ ʥʘ ʧʦʩʣʝʜʥʝʝ ï ʧʨʝʢʨʘʱʝʥʠʝ 

ʧʨʦʮʝʩʩʘ ʫʪʨʘʪʳ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. ʏʪʦ ʵʪʦ ʦʟʥʘʯʘʝʪ ʚ 

ʢʦʥʪʝʢʩʪʝ ʚʦʟʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʧʨʠʨʦʜʥʫʶ 

ʩʨʝʜʫ? ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʯʝʣʦʚʝʢ ʧʨʝʢʨʘʱʘʝʪ ʚʦʟʜʝʣʳʚʘʥʠʝ 

ʥʦʚʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ, ʧʨʝʢʨʘʱʘʝʪ ʩʦʟʜʘʥʠʝ 

ʥʦʚʳʭ ʧʦʩʝʣʝʥʠʡ ʠ ʨʘʩʰʠʨʝʥʠʝ ʢʦʤʤʫʥʠʢʘʮʠʡ. ʆʜʥʘʢʦ ʚ 

ʫʩʣʦʚʠʷʭ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʚʟʨʳʚʘ, ʦ ʢʦʪʦʨʦʤ ʚ ʈʝʟʦʣʶʮʠʠ 

ʆʆʅ ʥʝ ʛʦʚʦʨʠʪʩʷ ʥʠ ʩʣʦʚʘ, ʵʪʦ ʥʝʚʦʟʤʦʞʥʦ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʥʘʩ ʥʘ ʧʣʘʥʝʪʝ ɿʝʤʣʷ 7.6 ʤʣʨʜ. ʯʝʣʦʚʝʢ. ʆʞʠʜʘʝʤʳʡ 

ʧʨʠʨʦʩʪ ʥʘʩʝʣʝʥʠʷ ʚʦ ʚʩʸʤ ʤʠʨʝ ʩʦʩʪʘʚʠʪ ʚ ʵʪʦʤ ʛʦʜʫ 92 ʤʣʥ. 

ʯʝʣʦʚʝʢ [4]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘ ʦʛʨʦʤʥʦʡ ʧʣʦʱʘʜʠ ʚʦ ʚʩʸʤ ʤʠʨʝ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʥʝʤʠʥʫʝʤʦ ʙʫʜʝʪ ʧʨʝʚʨʘʱʝʥʦ ʚ 

ʙʠʦʆɼʅʆʆɹʈɸɿʀɽ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ 

ʪʨʘʚʷʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʩʠʣʴʥʦ ʦʙʝʜʥʸʥʥʳʭ ʚʳʧʘʩʦʤ 

ʜʦʤʘʰʥʝʛʦ ʩʢʦʪʘ. 

ɼʣʷ ʠʣʣʶʩʪʨʘʮʠʠ ʤʳ ʧʨʠʚʦʜʠʤ ʜʘʥʥʳʝ ʧʦ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʶ ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ, ʩʦʙʨʘʥʥʳʝ ʥʘʤʠ ʚ 

ʘʛʨʦʮʝʥʦʟʘʭ ʠ ʥʘ ʩʪʝʧʥʳʭ ʮʝʣʠʥʥʳʭ ʫʯʘʩʪʢʘʭ ʥʘ ʚʦʩʪʦʢʝ 

ʍʘʨʴʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ (ʋʢʨʘʠʥʘ). ʅʘ ʦʧʠʩʳʚʘʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʧʘʭʦʪʥʳʝ ʟʝʤʣʠ ʟʘʥʠʤʘʶʪ ʜʦ 70% ʦʪ ʦʙʱʝʡ 

ʧʣʦʱʘʜʠ, ʘ ʩʪʝʧʥʳʝ ʠ ʣʫʛʦʚʳʝ ʩʦʦʙʱʝʩʪʚʘ ʦʢʦʣʦ 16%, 

ʧʨʠʯʝʤ ʦʩʪʘʚʰʠʝʩʷ ʩʪʝʧʥʳʝ ʫʯʘʩʪʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ 

ʩʢʣʦʥʘʭ ʠ ʜʥʝ ʙʘʣʦʢ ʥʝʫʜʦʙʥʳʭ ʜʣʷ ʨʘʩʧʘʰʢʠ, ʘ ʧʣʘʢʦʨʥʳʝ ī 

ʨʘʩʧʘʭʘʥʳ ʧʦʣʥʦʩʪʴʶ. ɼʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʚʩʝ ʙʘʣʢʠ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʘʢ ʧʘʩʪʙʠʱʘ ʜʣʷ ʜʦʤʘʰʥʝʛʦ ʩʢʦʪʘ. 

ʇʦʜʘʚʣʷʶʱʘʷ ʯʘʩʪʴ ʠʭ ʧʦʜʚʝʨʛʘʣʘʩʴ ʚʳʩʦʢʠʤ ʧʘʩʪʙʠʱʥʳʤ 

ʥʘʛʨʫʟʢʘʤ, ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʢʦʪʦʨʳʭ ʬʦʨʤʠʨʦʚʘʣʩʷ 

ʦʜʥʦʦʙʨʘʟʥʳʡ ʧʘʩʪʙʠʱʥʳʡ ʧʦʢʨʦʚ. ʆ ʙʳʣʦʤ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʠ ʩʦʭʨʘʥʠʣʠʩʴ ʣʠʰʴ ʦʪʨʳʚʦʯʥʳʝ ʩʚʝʜʝʥʠʷ ʚ 

ʧʫʙʣʠʢʘʮʠʷʭ ʧʨʦʰʣʳʭ ʣʝʪ (ʥʘʧʨ., [5]). ʉ ʩʝʨʝʜʠʥʳ 90-ʭ ʛʛ. 
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ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʠʟ-ʟʘ ʨʝʟʢʦʛʦ ʫʤʝʥʴʰʝʥʠʷ ʧʦʛʦʣʦʚʴʷ, ʘ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʠʟ-ʟʘ ʧʝʨʝʭʦʜʘ ʢ ʩʪʦʡʣʦʚʦʤʫ ʩʦʜʝʨʞʘʥʠʶ ʩʢʦʪʘ 

ʥʘʯʘʣʩʷ ʧʨʦʮʝʩʩ ʧʦʩʪʝʧʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʘʩʪʙʠʱʥʳʭ 

ʩʦʦʙʱʝʩʪʚ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʦʙʠʣʠʷ 

ʨʘʩʪʝʥʠʡ, ʥʝʫʩʪʦʡʯʠʚʳʭ ʢ ʚʳʧʘʩʫ, ʢʦʪʦʨʳʝ ʩʦʭʨʘʥʠʣʠʩʴ ʚ 

ʨʝʜʢʠʭ ʨʝʬʫʛʠʫʤʘʭ. ʂʘʢ ʠ ʚ ʥʘʯʘʣʝ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ, ʩʪʘʣʦ 

ʚʦʟʤʦʞʥʳʤ ʫʚʠʜʝʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ 2-3 ʚʠʜʘ ʧʝʨʠʩʪʳʭ 

ʢʦʚʳʣʝʡ ʚ ʩʦʦʙʱʝʩʪʚʝ ʩ ʚʠʜʘʤʠ ʨʘʟʥʦʪʨʘʚʴʷ, ʤʥʦʛʠʝ ʠʟ 

ʢʦʪʦʨʳʭ ʚʢʣʶʯʝʥʳ ʚ ʩʧʠʩʢʠ ʨʝʜʢʠʭ ʠ ʦʭʨʘʥʷʝʤʳʭ ʨʘʩʪʝʥʠʡ. 

ʀʤʝʥʥʦ ʪʘʢʠʝ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʝʩʷ ʪʨʘʚʦʩʪʦʠ ʩʝʡʯʘʩ ʠʤʝʶʪ 

ʥʘʠʙʦʣʴʰʝʝ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʦʢʨʳʪʦʩʝʤʝʥʥʳʭ: ʜʦ 25 

ʚʠʜʦʚ ʥʘ 1 ʤ2, ʜʦ 40 ʚʠʜʦʚ ʥʘ 10 ʤ2 ʠ ʜʦ 60 ʚʠʜʦʚ ʥʘ 100 ʤ2. 

ɺʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʢʨʘʩʦʯʥʦʩʪʴ ʵʪʠʭ ʪʨʘʚʦʩʪʦʝʚ 

ʧʨʦʠʟʚʦʜʷʪ ʚʧʝʯʘʪʣʝʥʠʝ ʚʦʟʨʦʞʜʝʥʠʷ ʠ ʦʙʥʦʚʣʝʥʠʷ ʩʪʝʧʠ.  

 

 
ʈʠʩ. 1. ɹʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʩʪʝʧʥʳʭ ʩʦʦʙʱʝʩʪʚ 
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ʌʦʪʦ ʥʘ ʨʠʩʫʥʢʝ 1 ʦʪʨʘʞʘʝʪ ʤʦʟʘʠʯʥʦʩʪʴ ʚʠʜʦʚ, 

ʩʚʦʡʩʪʚʝʥʥʫʶ ʩʨʝʜʥʠʤ ʵʪʘʧʘʤ ʧʦʩʪʧʘʩʪʙʠʱʥʦʛʦ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʟʢʦʝ 

ʩʦʢʨʘʱʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʩʪʝʧʥʳʭ ʚʠʜʦʚ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʩʪʝʧʥʦʛʦ ʩʫʨʢʘ, ʤʘʣʦʛʦ ʠ ʢʨʘʧʯʘʪʦʛʦ ʩʫʩʣʠʢʦʚ, 

ʧʦʜʪʚʝʨʞʜʘʷ ʛʣʫʙʠʥʫ ʩʠʩʪʝʤʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʩʢʨʳʚʘʶʪʩʷ ʟʘ ʢʨʘʩʦʪʦʡ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʭʩʷ ʪʨʘʚʦʩʪʦʝʚ.  

ʂʦʥʝʯʥʦ, ʥʝʣʴʟʷ ʩʢʘʟʘʪʴ, ʯʪʦ ʩ/ʭ ʧʦʣʷ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʦʜʥʦʚʠʜʦʚʳʝ ʩʦʦʙʱʝʩʪʚʘ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʚʝʨʰʝʥʩʪʚʘ ʪʝʭʥʦʣʦʛʠʠ ʚʝʜʝʥʠʷ 

ʘʛʨʦʢʫʣʴʪʫʨʳ ʩʫʤʤʘʨʥʦʝ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʧʦʢʨʳʪʦʩʝʤʝʥʥʳʭ ʥʘ ʧʦʣʷʭ ʩ/ʭ ʤʦʥʦʢʫʣʴʪʫʨ ʤʦʞʝʪ ʙʳʪʴ 

ʟʥʘʯʠʪʝʣʴʥʳʤ. ʅʘ ʟʘʩʦʨʝʥʥʳʭ ʧʦʣʷʭ ʤʦʞʥʦ ʥʘʩʯʠʪʘʪʴ ʜʦ 25 

ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʥʘ 1 ʤ2. ʅʦ, ʢʘʢ ʠ ʩʣʝʜʦʚʘʣʦ ʦʞʠʜʘʪʴ, ʧʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʫʯʸʪʥʦʡ ʧʣʦʱʘʜʠ ʟʘʤʝʪʥʦʛʦ ʨʦʩʪʘ ʯʠʩʣʘ ʚʠʜʦʚ 

ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ: ʥʘ ʧʣʦʱʘʜʠ ʚ 10 ʤ2 ʜʦʙʘʚʣʷʝʪʩʷ ʝʱʝ 1-2 

ʚʠʜʘ, ʘ ʥʘ ʧʣʦʱʘʜʠ ʚ 100 ʤ2 ï 1-3 ʚʠʜʘ. ʇʨʠ ʵʪʦʤ 

ʥʘʙʣʶʜʘʝʪʩʷ ʦʜʥʦʨʦʜʥʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʚ ʨʘʟʤʝʱʝʥʠʠ, ʥʦ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ ʵʢʦʣʦʛʠʯʝʩʢʠʤ 

ʛʨʫʧʧʘʤ ï ʥʘ ʧʦʣʷʭ ʧʨʝʦʙʣʘʜʘʶʪ ʦʜʥʦʣʝʪʥʠʢʠ ʠ 

ʨʘʥʥʝʩʫʢʮʝʩʩʠʦʥʥʳʝ ʚʠʜʳ. ʄʥʦʛʦʣʝʪʥʠʢʠ ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʣʠʰʴ ʚ ʚʠʜʝ ʚʩʭʦʜʦʚ. ʉʫʱʝʩʪʚʝʥʥʦ, ʯʪʦ ʥʘ ʧʦʣʷʭ ʦʪʩʫʪʩʪʚʫʝʪ 

ʤʦʟʘʠʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʠ ʭʘʨʘʢʪʝʨʥʳʝ ʩʫʢʮʝʩʩʠʦʥʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ, ʩʚʦʡʩʪʚʝʥʥʳʝ ʚʩʝʤ ʩʪʝʧʥʳʤ ʧʨʠʨʦʜʥʳʤ 

ʩʦʦʙʱʝʩʪʚʘʤ. ʀʤʝʥʥʦ ʚ ʨʘʟʨʫʰʝʥʠʠ ʵʪʦʛʦ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʢʘʨʢʘʩʘ ʵʢʦʩʠʩʪʝʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʦʩʥʦʚʥʘʷ 

ʮʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʂ ʥʘʩʪʦʷʱʝʤʫ 

ʚʨʝʤʝʥʠ ʩʨʝʜʩʪʚʘ ʘʛʨʦʭʠʤʠʠ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ñʯʠʩʪʳʝò 

ʧʦʣʷ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʳʭ ʩ/ʭ ʢʫʣʴʪʫʨ, ʩ ʧʨʝʜʝʣʴʥʳʤ 

ʙʠʦʦʜʥʦʦʙʨʘʟʠʝʤ (ñʑʦʙ ʫʩʵ ʙʫʣʦ ʯʠʩʪʵʥʴʢʦò, ʩʤ. ʵʧʠʛʨʘʬ, 

ʨʠʩ. 2). 
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ʈʠʩ. 2. ʇʨʝʜʝʣʴʥʦʝ ʙʠʦʦʜʥʦʦʙʨʘʟʠʝ ʘʛʨʦʮʝʥʦʟʦʚ, ʧʦʣʝ 

ʷʯʤʝʥʷ. 

 

 ʇʨʠʤʝʨʥʫʶ ʢʘʨʪʠʥʫ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʫʢʨʘʠʥʩʢʦʡ 

ʩʪʝʧʠ, ʢʦʪʦʨʫʶ ʚʠʜʝʣ ʠ ʦʧʠʩʘʣ ʅʠʢʦʣʘʡ ɺʘʩʠʣʴʝʚʠʯ ɻʦʛʦʣʴ 

(ʩʤ. ʵʧʠʛʨʘʬ), ʤʦʞʥʦ ʚʦʩʩʦʟʜʘʪʴ ʙʣʘʛʦʜʘʨʷ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʩʫʢʮʝʩʩʠʠ ʠʟ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʨʝʬʫʛʠʦʤʦʚ 

ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʥʘ ʨʘʟʙʨʦʩʘʥʥʳʭ ʤʝʞʜʫ ʧʦʣʷʤʠ 

ʥʝʫʜʦʙʴʷʭ, ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʚ ʙʘʣʦʯʥʳʭ ʩʠʩʪʝʤʘʭ. ɿʜʝʩʴ  

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ï ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʠʜʦʚ, ʥʦ ʠ  

ʙʝʩʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʤʦʟʘʠʢʠ, ʦʙʨʘʟʦʚʘʥʥʳʭ 

ʵʪʠʤʠ ʚʠʜʘʤʠ.  

ʂʘʞʜʦʝ ʧʦʣʝ ï ʵʪʦ ʫʪʨʘʯʝʥʥʘʷ ʫʥʠʢʘʣʴʥʘʷ ʤʦʟʘʠʢʘ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ. ʊʘʢ, ʥʘ ʤʝʩʪʝ ʙʳʚʰʝʛʦ ʧʦʣʷ  

(ʟʘʣʝʞʴ ʚʦʟʨʘʩʪʦʤ ʙʦʣʝʝ 35 ʣʝʪ), ʤʳ ʦʪʤʝʪʠʣʠ 6 ī 8 ʢʨʫʧʥʳʭ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʥʘ ʛʝʢʪʘʨ, ʠ ʜʝʩʷʪʢʠ ʥʝʙʦʣʴʰʠʭ 

ʧʷʪʝʥ ʩ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ, ʧʣʦʱʘʜʴʶ ʦʪ 
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ʥʝʩʢʦʣʴʢʠʭ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʢʚʘʜʨʘʪʥʳʭ ʤʝʪʨʦʚ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʦʟʜʝʡʩʪʚʠʝ ʯʝʣʦʚʝʢʘ ʥʘ ʩʪʝʧʥʳʝ 

ʵʢʦʩʠʩʪʝʤʳ ʤʦʞʝʪ ʙʳʪʴ ʱʘʜʷʱʠʤ. ɺ ʧʝʨʠʦʜ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ 

ʟʘʣʝʞʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ, ʢʦʛʜʘ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʟʝʤʣʠ 

ʨʝʛʫʣʷʨʥʦ ʥʘ ʜʣʠʪʝʣʴʥʳʡ ʩʨʦʢ (ʜʦ 25 ʣʝʪ) ʧʝʨʝʩʪʘʚʘʣʘ 

ʨʘʩʧʘʭʠʚʘʪʴʩʷ ʠ ʧʝʨʝʚʦʜʠʣʘʩʴ ʚ ʟʘʣʝʞʴ, ʤʦʟʘʠʯʥʦʩʪʴ ʠ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʪʝʧʥʳʭ ʩʦʦʙʱʝʩʪʚ ʚʦʟʨʘʩʪʘʣʠ. ɼʝʷʪʝʣʴʥʦʩʪʴ 

ʯʝʣʦʚʝʢʘ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʷʚʣʷʣʘʩʴ ʦʜʥʠʤ ʠʟ ʤʦʱʥʳʭ 

ʣʦʢʘʣʴʥʳʭ ʥʘʨʫʰʘʶʱʠʭ ʬʘʢʪʦʨʦʚ, ʥʦ ʢ ʠʭ ʚʦʟʜʝʡʩʪʚʠʶ 

ʩʪʝʧʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʭʦʨʦʰʦ ʧʨʠʩʧʦʩʦʙʣʝʥʳ. ʊʘʢʘʷ ʱʘʜʷʱʘʷ 

ʩʠʩʪʝʤʘ ʧʝʨʝʩʪʘʣʘ ʩʫʱʝʩʪʚʦʚʘʪʴ ʩ ʨʦʩʪʦʤ ʥʘʨʦʜʦʥʘʩʝʣʝʥʠʷ ʠ 

ʚʦʟʨʘʩʪʘʥʠʝʤ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʧʨʦʜʦʚʦʣʴʩʪʚʠʠ. ʅʘʯʘʣʘʩʴ 

ʪʦʪʘʣʴʥʘʷ ʨʘʩʧʘʰʢʘ, ʢʦʪʦʨʘʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʫʞʝ ʥʝ 

ʩʜʝʨʞʠʚʘʝʪʩʷ ʜʘʞʝ ʪʝʭʥʠʯʝʩʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. ʈʘʟʚʠʪʠʝ 

ʩ/ʭ ʪʝʭʥʠʢʠ ʠ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʶʪ ʟʘʜʝʡʩʪʚʦʚʘʪʴ 

ʟʝʤʣʠ, ʢʦʪʦʨʳʝ ʨʘʥʴʰʝ ʦʙʨʘʙʘʪʳʚʘʪʴ ʙʳʣʦ ʥʝʨʝʥʪʘʙʝʣʴʥʦ, ʠ 

ʢʦʪʦʨʳʝ ʚ ʩʠʣʫ ʵʪʦʛʦ ʩʣʫʞʠʣʠ ʨʝʟʝʨʚʘʪʘʤʠ ʜʣʷ ʚʠʜʦʚ 

ʧʨʠʨʦʜʥʦʡ ʬʣʦʨʳ ʠ ʬʘʫʥʳ.  

ʇʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ ʩʪʝʧʥʳʭ ʵʢʦʩʠʩʪʝʤ ʢ ʚʦʟʜʝʡʩʪʚʠʶ 

ʥʘʨʫʰʘʶʱʠʭ ʬʘʢʪʦʨʦʚ, ʢʘʢ ʠ ʣʶʙʘʷ ʙʠʦʣʦʛʠʯʝʩʢʘʷ 

ʘʜʘʧʪʘʮʠʷ, ʠʤʝʝʪ ʧʨʝʜʝʣʳ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʪʘʢʠʤʠ 

ʧʨʝʜʝʣʘʤʠ ʷʚʣʷʶʪʩʷ ʤʘʩʰʪʘʙʳ ʨʘʟʨʫʰʝʥʠʡ: ʩ ʨʦʩʪʦʤ 

ʢʫʣʴʪʫʨʳ ʟʝʤʣʝʜʝʣʠʷ ʧʘʭʦʪʥʳʝ ʟʝʤʣʠ ʫʪʨʘʯʠʚʘʶʪ ʙʘʥʢ 

ʩʝʤʷʥ ʜʠʢʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ī ʩʧʦʩʦʙʥʦʩʪʴ ʢ 

ʙʳʩʪʨʦʤʫ ʥʘʯʘʣʫ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʩʫʢʮʝʩʩʠʠ.  ʅʦ, ʝʩʣʠ 

ʜʣʷ ʨʘʩʪʝʥʠʡ ʚ ʥʘʰʠʭ ʫʩʣʦʚʠʷʭ ʧʦʢʘ ʦʩʪʘʣʠʩʴ ʨʝʟʝʨʚʘʪʳ, 

ʦʪʢʫʜʘ ʧʦʩʪʫʧʘʶʪ ʩʝʤʝʥʘ ʘʙʦʨʠʛʝʥʥʦʡ ʬʣʦʨʳ, ʪʦ ʫʪʨʘʪʳ 

ʬʘʫʥʠʩʪʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʩʪʝʧʥʳʭ ʵʢʦʩʠʩʪʝʤ 

ʥʝʚʦʩʧʦʣʥʠʤʳ. ʆʩʦʙʝʥʥʦ ʥʘʛʣʷʜʥʦ ʵʪʦ ʤʦʞʥʦ ʚʠʜʝʪʴ ʥʘ 

ʧʨʠʤʝʨʝ ʢʦʧʳʪʥʳʭ. ʈʝʘʢʮʠʷ ʩʪʝʧʥʳʭ ʪʨʘʚʦʩʪʦʝʚ ʥʘ ʚʳʧʘʩ 

ʩʪʘʜʥʳʭ ʢʦʧʳʪʥʳʭ ʭʦʨʦʰʦ ʠʟʫʯʝʥʘ [6, 7]. ɼʣʷ ʥʠʭ 

ʭʘʨʘʢʪʝʨʥʳ ʙʳʩʪʨʳʝ, ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚ ʧʘʩʪʙʠʱʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʠ ʦʙʨʘʪʥʦ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʜʣʠʪʝʣʴʥʦʡ ʢʦʵʚʦʣʶʮʠʠ ʧʨʦʜʫʮʝʥʪʦʚ ʠ 

ʢʦʥʩʫʤʝʥʪʦʚ ʚ ʩʪʝʧʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ ʠ ʚ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ 
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ʩʪʝʧʥʳʭ ʬʠʪʦʮʝʥʦʟʦʚ ʢ ʧʘʩʪʙʠʱʥʳʤ ʥʘʛʨʫʟʢʘʤ.  

ʆʜʥʘʢʦ ʚ ʩʚʷʟʠ ʩ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʧʝʨʝʩʪʨʦʡʢʘʤʠ ʚ 

ʩʠʩʪʝʤʝ ʩ/ʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʠʩʭʦʜʠʪ ʧʦʚʩʝʤʝʩʪʥʦʝ 

ʧʨʝʢʨʘʱʝʥʠʝ ʚʳʧʘʩʘ, ʠ ʩʪʝʧʴ ʣʠʰʘʝʪʩʷ ʵʢʦʩʠʩʪʝʤ 

ñʧʘʩʪʙʠʱʥʦʛʦ ʪʠʧʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷò [8]. ʀʤʝʥʥʦ ʪʘʢʠʝ 

ʤʘʩʰʪʘʙʥʳʝ ʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʥʘʥʦʩʷʪ ʥʝʚʦʩʧʦʣʥʠʤʳʡ 

ʫ ʝɦʨʙ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʶ, ʫʥʠʯʪʦʞʘʷ ʟʘ ʢʦʨʦʪʢʠʡ ʧʝʨʠʦʜ (ʚ 

ʤʘʩʰʪʘʙʝ ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʚʨʝʤʝʥʠ) ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʩʪʝʧʠ 

ʪʠʧʳ ʵʢʦʩʠʩʪʝʤ ʩʦ ʚʩʝʤʠ ʠʭ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʩʚʷʟʷʤʠ ʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ.  

ʉʦʢʨʘʱʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʵʪʦ ʥʝ ʧʨʦʩʪʦ 

ʩʦʢʨʘʱʝʥʠʝ ʯʠʩʣʘ ʚʠʜʦʚ, ʵʪʦ ʨʘʟʨʫʰʝʥʠʝ ʠ ʜʝʬʦʨʤʘʮʠʷ 

ʩʪʨʫʢʪʫʨʳ ʵʢʦʩʠʩʪʝʤ, ʩʦʟʜʘʚʘʝʤʦʡ ʜʣʠʪʝʣʴʥʦʡ ʵʚʦʣʶʮʠʝʡ. 

ʈʘʟʨʫʰʝʥʠʝ ʚʝʱʝʩʪʚʝʥʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʚʠʜʘʤʠ ʜʝʣʘʝʪ 

ʥʝʚʦʟʤʦʞʥʳʤ ʠʭ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ. 

ñʇʨʝʢʨʘʱʝʥʠʝ ʧʨʦʮʝʩʩʘ ʫʪʨʘʪʳ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷò ʵʪʦ 

ʤʘʩʰʪʘʙʥʘʷ ʨʘʙʦʪʘ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʨʘʟʨʫʰʝʥʥʳʭ ʩʚʷʟʝʡ 

ʤʝʞʜʫ ʚʠʜʘʤʠ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ, ʘ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ, ī 

ʟʘʤʝʱʝʥʠʝ ʫʪʨʘʯʝʥʥʳʭ ʵʜʠʬʠʢʘʪʦʨʥʳʭ ʢʦʤʧʦʥʝʥʪ 

(ʥʘʧʨʠʤʝʨ, ʢʨʫʧʥʳʭ ʢʦʧʳʪʥʳʭ). ʉʘʤʦ ʧʦʥʷʪʠʝ 

ñʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝò ʚʢʣʶʯʘʝʪ 3 ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʫʨʦʚʥʷ: 

ʛʝʥʝʪʠʯʝʩʢʠʡ, ʚʠʜʦʚʦʡ ʠ ʵʢʦʩʠʩʪʝʤʥʳʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʣʘʥʜʰʘʬʪʘ, ʥʝʠʟʙʝʞʥʦ 

ʩʦʧʨʦʚʦʞʜʘʶʱʝʡ ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʛʝʥʝʪʠʯʝʩʢʦʝ 

ʠ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʦʢʨʘʱʘʶʪʩʷ, ʥʦ, ʯʪʦ ʙʦʣʝʝ 

ʩʫʱʝʩʪʚʝʥʥʦ ʠ ʤʝʥʝʝ ʦʯʝʚʠʜʥʦ, ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʨʫʰʝʥʠʝ ʠ 

ʜʝʬʦʨʤʘʮʠʷ ʵʢʦʩʠʩʪʝʤ. ʅʘʰʠ ʤʥʦʛʦʣʝʪʥʠʝ ʥʘʙʣʶʜʝʥʠʷ 

ʧʦʢʘʟʳʚʘʶʪ [9, 10, 11], ʯʪʦ ʩ ʫʪʨʘʪʦʡ ʵʜʠʬʠʢʘʪʦʨʥʳʭ ʚʠʜʦʚ 

ʞʠʚʦʪʥʳʭ (ʢʨʫʧʥʳʭ ʢʦʧʳʪʥʳʭ) ʠ ʬʨʘʛʤʝʥʪʘʮʠʠ ʩʦʦʙʱʝʩʪʚ, 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʩʪʝʧʠ, ʢʘʢ ʫʩʪʦʡʯʠʚʦʡ ʵʢʦʩʠʩʪʝʤʳ, 

ʩʧʦʩʦʙʥʦʡ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʩʘʤʫ ʩʝʙʷ ʚʦ ʚʩʝʤ ʩʚʦʡʩʪʚʝʥʥʦʤ 

ʝʡ ʨʘʟʥʦʦʙʨʘʟʠʠ, ʩʪʘʥʦʚʠʪʩʷ ʥʝʚʦʟʤʦʞʥʳʤ. ʄʥʦʞʝʩʪʚʦ 

ʩʦʦʙʱʝʩʪʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʩʫʢʮʝʩʩʠʦʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʥʝʢʦʛʜʘ ʩʦʩʪʘʚʣʷʚʰʠʭ ʝʜʠʥʫʶ ʟʦʥʘʣʴʥʫʶ 
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ʵʢʦʩʠʩʪʝʤʫ, ʙʫʜʫʯʠ ʨʘʟʦʙʱʝʥʳ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʦ ʚʨʝʤʝʥʠ 

ʫʞʝ ʥʝ ʩʧʦʩʦʙʥʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʥʠ ʚʠʜʦʚʦʝ, 

ʥʠ ʮʝʥʦʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ. ɺʳʧʘʜʝʥʠʝ ʢʣʶʯʝʚʳʭ 

ʢʦʤʧʦʥʝʥʪ ʠʟ ʵʢʦʩʠʩʪʝʤʳ ʥʘ ʢʘʞʜʦʤ ʠʟ ʪʨʦʬʠʯʝʩʢʠʭ 

ʫʨʦʚʥʝʡ (ʧʨʦʜʫʮʝʥʪʳ, ʢʦʥʩʫʤʝʥʪʳ, ʨʝʜʫʮʝʥʪʳ) ʜʝʣʘʝʪ 

ʥʝʜʦʩʪʠʞʠʤʦʡ ʮʝʣʴ ñʧʨʝʢʨʘʱʝʥʠʷ ʧʨʦʮʝʩʩʘ ʫʪʨʘʪʳ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷò, ʢʘʢ ʵʪʦ ʜʝʢʣʘʨʠʨʫʝʪ ʈʝʟʦʣʶʮʠʷ 

ʆʨʛʘʥʠʟʘʮʠʠ ʆʙʲʝʜʠʥʸʥʥʳʭ ʅʘʮʠʡ.  
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ʉʪʘʮʠʦʥʘʨʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʘʣʦʯʥʦʡ ʩʪʝʧʠ 

ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ ʋʢʨʘʠʥʳ: ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʠʪʦʛʠ 25ïʣʝʪʥʠʭ 

ʥʘʙʣʶʜʝʥʠʡ // ɺʽʩʥʠʢ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ɺ.ʅ.ʂʘʨʘʟʽʥʘ. ʉʝʨʽʷ çɹʽʦʣʦʛʽʷè. ï 2015. ï 

ˉ25.  ï ʉ.55ï67.  

11. Ronkin V., Savchenko G., Tokarsky V. 2009. The place of the 

steppe marmot in steppe ecosystems of Ukraine: an historical 

approach // Ethology Ecology & Evolution. ï 21. ï P. 277ï284. 
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ʇʨʦʭʦʨʦʚ ʀ.ʉ., ʂʦʨʥʝʝʚʝʮ ʂ.ɺ 

ʇɽʈʉʇɽʂʊʀɺʅʓɽ ʅɸʇʈɸɺʃɽʅʀʗ 

ʈɸɿɺʀʊʀʗ ʆʉʆɹʆ ʆʍʈɸʅʗɽʄʓʍ 

ʇʈʀʈʆɼʅʓʍ ʊɽʈʈʀʊʆʈʀʁ 

ʌɽɼɽʈɸʃʔʅʆɻʆ ɿʅɸʏɽʅʀʗ 

ʌɻɹʋ çʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʮʝʥʪʨ ʧʦʜʜʝʨʞʢʠ 

ʟʘʧʦʚʝʜʥʦʛʦ ʜʝʣʘè ʄʠʥʧʨʠʨʦʜʳ ʈʦʩʩʠʠ, ʄʦʩʢʚʘ 

nauka-iac@mail.ru 

 

ʉʝʛʦʜʥʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʬʫʥʢʮʠʦʥʠʨʫʶʪ 302 ʦʩʦʙʦ 

ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʠ (ʆʆʇʊ) ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʠʷ. ɺ ʨʘʤʢʘʭ ʂʦʥʮʝʧʮʠʠ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʦʩʦʙʦ 

ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʥʘ ʧʝʨʠʦʜ ʜʦ 2020 ʛʦʜʘ ʙʳʣ ʩʦʟʜʘʥ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʡ 

ʮʝʥʪʨ (ʌɻɹʋ çʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʮʝʥʪʨ 

ʧʦʜʜʝʨʞʢʠ ʟʘʧʦʚʝʜʥʦʛʦ ʜʝʣʘè ʄʠʥʧʨʠʨʦʜʳ ʈʦʩʩʠʠ), ʩʨʝʜʠ 

ʟʘʜʘʯ ʢʦʪʦʨʦʛʦ: ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʧʨʦʩʚʝʱʝʥʠʝ, ʨʘʟʚʠʪʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ʠ ʩʦʭʨʘʥʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, 

ʦʭʨʘʥʘ ʪʝʨʨʠʪʦʨʠʡ, ʨʘʟʚʠʪʠʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘ ʪʘʢʞʝ 

ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʦʪʨʫʜʥʠʢʦʚ ʟʘʧʦʚʝʜʥʦʡ ʩʠʩʪʝʤʳ. 

 

ʃʝʪʦʤ 2017 ʛ. ʩʦʟʜʘʥʦ ʬʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ 

ʙʶʜʞʝʪʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʡ 

ʮʝʥʪʨ ʧʦʜʜʝʨʞʢʠ ʟʘʧʦʚʝʜʥʦʛʦ ʜʝʣʘè, ʧʦʜʚʝʜʦʤʩʪʚʝʥʥʦʝ 

ʄʠʥʠʩʪʝʨʩʪʚʫ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʵʢʦʣʦʛʠʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ. ʆʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʮʝʥʪʨʘ ʦʧʨʝʜʝʣʝʥʦ 

ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʧʨʦʩʚʝʱʝʥʠʝ, ʨʘʟʚʠʪʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʪʫʨʠʟʤʘ ʠ ʩʦʭʨʘʥʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʦʭʨʘʥʘ ʦʩʦʙʦ 

ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʨʘʟʚʠʪʠʝ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ 

ʩʦʪʨʫʜʥʠʢʦʚ ʟʘʧʦʚʝʜʥʦʡ ʩʠʩʪʝʤʳ. 

ɺ ʦʢʪʷʙʨʝ 2017 ʛ. ʩʪʘʨʪʦʚʘʣ ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʡ 

ʩʦʮʠʘʣʴʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʝʢʪ çʇʠʩʴʤʘ ʞʠʚʦʪʥʳʤè. ɺ 
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ʭʦʜʝ ʵʪʦʛʦ ʧʨʦʝʢʪʘ ʚʦʩʧʠʪʘʥʥʠʢʘʤ ʰʢʦʣ ʠ ʜʝʪʩʢʠʭ ʩʘʜʦʚ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʩʪʫʧʠʪʴ ʚ ʧʝʨʝʧʠʩʢʫ ʩ ʣʶʙʳʤ ʠʥʪʝʨʝʩʫʶʱʠʤ 

ʠʭ ʜʠʢʠʤ ʞʠʚʦʪʥʳʤ. ʉʦʪʨʫʜʥʠʢʠ ʵʢʦʣʦʛʦ-ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʠʭ 

ʮʝʥʪʨʦʚ ʆʆʇʊ ʠ ʧʝʜʘʛʦʛʠ ʦʨʛʘʥʠʟʫʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʧʦʯʪʦʚʳʝ 

ʫʛʦʣʢʠ ʜʣʷ ʩʙʦʨʘ ʢʦʨʨʝʩʧʦʥʜʝʥʮʠʠ, ʘ ʟʘʪʝʤ ʤʝʪʦʜʠʩʪʳ ʠ 

ʚʦʣʦʥʪʝʨʳ ʦʪʚʝʯʘʶʪ ʥʘ ʢʘʞʜʦʝ ʧʦʣʫʯʝʥʥʦʝ ʧʠʩʴʤʦ ʦʪ ʠʤʝʥʠ 

ʞʠʚʦʪʥʦʛʦ, ʢʦʪʦʨʦʤʫ ʦʥʦ ʘʜʨʝʩʦʚʘʥʦ, ʚʢʣʶʯʘʷ ʚ ʦʪʚʝʪ 

ʠʥʪʝʨʝʩʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʙʨʘʟʝ ʞʠʟʥʠ ʜʘʥʥʦʛʦ ʚʠʜʘ, ʝʛʦ 

ʧʦʚʝʜʝʥʠʠ, ʤʝʩʪʘʭ ʦʙʠʪʘʥʠʷ. ʅʘʫʯʥʳʝ ʧʦʥʷʪʠʷ ʠ ʧʨʠʤʝʨʳ 

ʦʙʲʷʩʥʷʶʪʩʷ ʜʝʪʷʤ ʚ ʜʦʩʪʫʧʥʦʡ ʜʣʷ ʥʠʭ ʬʦʨʤʝ. 

ʎʝʣʴ ʧʨʦʝʢʪʘ ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʝʨʝʞʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ 

ʦʢʨʫʞʘʶʱʝʤʫ ʤʠʨʫ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʚʘʞʥʦʩʪʠ ʨʦʣʠ ʦʩʦʙʦ 

ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʈʦʩʩʠʠ ï ʟʘʧʦʚʝʜʥʠʢʦʚ ʠ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʘʨʢʦʚ ʚ ʩʦʭʨʘʥʝʥʠʠ ʧʦʧʫʣʷʮʠʠ ʜʠʢʠʭ 

ʞʠʚʦʪʥʳʭ.  

ʇʨʦʝʢʪ çʇʠʩʴʤʘ ʞʠʚʦʪʥʳʤè ʠʥʪʝʨʝʩʝʥ ʜʝʪʷʤ ʚ 

ʢʘʯʝʩʪʚʝ ʠʛʨʦʚʦʛʦ ʬʦʨʤʘʪʘ, ʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʦʥ ʧʦʟʚʦʣʷʝʪ 

ʚʦʚʣʝʯʴ ʚ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ 

ʧʨʠʚʣʝʯʴ ʚʥʠʤʘʥʠʝ ʢ ʆʆʇʊ ʨʦʜʠʪʝʣʝʡ ʠ ʜʨʫʛʠʭ ʯʣʝʥʦʚ 

ʩʝʤʝʡ, ʪ.ʝ. ʨʘʟʥʳʝ ʢʘʪʝʛʦʨʠʠ ʥʘʩʝʣʝʥʠʷ. ɺʤʝʩʪʝ ʩ ʜʝʪʴʤʠ 

ʨʦʜʠʪʝʣʠ, ʘ ʪʘʢʞʝ ʩʪʘʨʰʠʝ ʙʨʘʪʴʷ ʠ ʩʝʩʪʨʳ ʠʱʫʪ 

ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʘʚʠʣʴʥʦ 

ʦʧʨʝʜʝʣʠʪʴ çʘʜʨʝʩè (ʤʝʩʪʦʦʙʠʪʘʥʠʝ) ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʚʠʜʘ, 

ʚʳʷʩʥʠʪʴ ʝʛʦ çʧʨʦʬʝʩʩʠʶè (ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʥʠʰʫ). 

ʇʦ ʠʪʦʛʘʤ ʧʝʨʚʦʛʦ ʵʪʘʧʘ ʧʨʦʝʢʪʘ, ʟʘʪʨʦʥʫʚʰʝʛʦ 17 

ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʈʦʩʩʠʠ, ʚʳʧʫʱʝʥʘ 

ʢʥʠʛʘ çɿʜʨʘʚʩʪʚʫʡ, ʩʦʙʦʣʴ, ʢʘʢ ʞʠʚʝʰʴ?è ʩ ʣʫʯʰʠʤʠ 

ʧʠʩʴʤʘʤʠ, ʥʘʧʠʩʘʥʥʳʤʠ ʞʠʚʦʪʥʳʤ. ɺ ʨʘʤʢʘʭ ʚʪʦʨʦʛʦ ʵʪʘʧʘ, 

ʣʝʪʦʤ 2018 ʛ., ʢ ʧʨʦʝʢʪʫ ʧʦʜʢʣʶʯʘʪʩʷ ʝʱʝ ʙʦʣʝʝ 30 ʆʆʇʊ. 

ʃʫʯʰʠʝ ʧʠʩʴʤʘ, ʧʦʣʫʯʝʥʥʳʝ ʟʘ ʵʪʦ ʚʨʝʤʷ, ʙʫʜʫʪ ʠʟʜʘʥʳ ʚʦ 2-

ʡ ʯʘʩʪʠ ʢʥʠʛʠ çɿʜʨʘʚʩʪʚʫʡ, ʩʦʙʦʣʴ, ʢʘʢ ʞʠʚʝʰʴ?è. ʆʩʝʥʴʶ 

2018 ʛ. ʩʦʩʪʦʠʪʩʷ ʧʦʜʚʝʜʝʥʠʝ ʠʪʦʛʦʚ ʧʨʦʝʢʪʘ çʇʠʩʴʤʘ 

ʞʠʚʦʪʥʳʤè ʠ ʥʘʛʨʘʞʜʝʥʠʝ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʝʢʪʘ. 

ʎʝʣʴ ʧʨʦʝʢʪʘ çɼʠʢʘʷ ʧʨʠʨʦʜʘ ʈʦʩʩʠʠ: ʩʦʭʨʘʥʠʪʴ ʠ 

ʫʚʠʜʝʪʴè ï ʦʧʨʝʜʝʣʝʥʠʝ ʠ ʘʧʨʦʙʘʮʠʷ ʤʝʭʘʥʠʟʤʦʚ 
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ʩʦʭʨʘʥʝʥʠʷ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʚʢʣʶʯʘʷ 

ʨʘʟʚʠʪʠʝ ʵʢʦʪʫʨʠʟʤʘ ʥʘ ʙʘʟʝ 22 ʆʆʇʊ ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʠʷ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʧʦʩʝʪʠʪʝʣʝʡ ʜʦ 

4 000 000 ʯʝʣ. ʢ 2020 ʛ. 

ɺ ʯʠʩʣʝ ʫʯʘʩʪʥʠʢʦʚ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ 

ʟʘʧʦʚʝʜʥʠʢʠ: ɸʣʪʘʡʩʢʠʡ, ʊʝʙʝʨʜʠʥʩʢʠʡ, ʂʘʚʢʘʟʩʢʠʡ, 

ɼʘʫʨʩʢʠʡ, ʉʝʚʝʨʦ-ʆʩʝʪʠʥʩʢʠʡ, ɼʘʛʝʩʪʘʥʩʢʠʡ, 

ʉʦʭʦʥʜʠʥʩʢʠʡ, ʋʙʩʫʥʫʨʩʢʘʷ ʢʦʪʣʦʚʠʥʘ, ʏʝʨʥʳʝ ʟʝʤʣʠ, 

ɹʨʷʥʩʢʠʡ ʣʝʩ, ʂʘʣʫʞʩʢʠʝ ʟʘʩʝʢʠ, ʆʢʩʢʠʡ, ʇʨʠʦʢʩʢʦ-

ʊʝʨʨʘʩʥʳʡ, ʆʨʝʥʙʫʨʛʩʢʠʡ, ɿʝʤʣʷ ʣʝʦʧʘʨʜʘ, ʃʘʟʦʚʩʢʠʡ ʠ 

ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ çɿʦʚ ʪʠʛʨʘè, ʌɻɹʋ çɿʘʧʦʚʝʜʥʦʝ 

ʇʨʠʙʘʡʢʘʣʴʝè; ʌɻɹʋ çɿʘʧʦʚʝʜʥʦʝ ʇʦʜʣʝʤʦʨʴʝè, ʘ ʪʘʢʞʝ 

ʥʘʮʠʦʥʘʣʴʥʳʝ ʧʘʨʢʠ: ʉʦʯʠʥʩʢʠʡ, ʉʘʡʣʶʛʝʤʩʢʠʡ, 

ʂʠʩʣʦʚʦʜʩʢʠʡ, ʈʫʩʩʢʘʷ ɸʨʢʪʠʢʘ, ʂʫʨʰʩʢʘʷ ʢʦʩʘ, ʆʨʣʦʚʩʢʦʝ 

ʧʦʣʝʩʴʝ, ʉʤʦʣʝʥʩʢʦʝ ʇʦʦʟʝʨʴʝ ʠ ʃʦʩʠʥʳʡ ʦʩʪʨʦʚ. 

ʇʨʦʝʢʪ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 2 ʧʨʠʦʨʠʪʝʪʘ: çʈʘʟʚʠʪʠʝ 

ʵʢʦʪʫʨʠʟʤʘè ʠ çʉʦʭʨʘʥʝʥʠʝ ʨʝʜʢʠʭ ʚʠʜʦʚè. ʈʝʘʣʠʟʘʮʠʷ 

ʧʝʨʚʦʛʦ ʧʨʠʦʨʠʪʝʪʘ ʚ 2018 ʛ. ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʩʣʝʜʦʚʘʥʠʷ 

ʟʘʧʣʘʥʠʨʦʚʘʥʘ ʥʘ 7 ʧʠʣʦʪʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ: ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ 

ʧʨʠʨʦʜʥʳʝ ʟʘʧʦʚʝʜʥʠʢʠ çʊʝʙʝʨʜʠʥʩʢʠʡè, çɿʘʧʦʚʝʜʥʦʝ 

ʇʨʠʙʘʡʢʘʣʴʝè, ʥʘʮʠʦʥʘʣʴʥʳʝ ʧʘʨʢʠ çʉʦʯʠʥʩʢʠʡè, çʈʫʩʩʢʘʷ 

ɸʨʢʪʠʢʘè, çʃʦʩʠʥʳʡ ʦʩʪʨʦʚè, çʂʫʨʰʩʢʘʷ ʢʦʩʘè, 

çʂʠʩʣʦʚʦʜʩʢʠʡè. 

ɺ ʩʦʩʪʘʚ ʧʨʠʦʨʠʪʝʪʘ çʉʦʭʨʘʥʝʥʠʝ ʨʝʜʢʠʭ ʚʠʜʦʚè, 

ʨʝʘʣʠʟʫʝʤʦʛʦ ʥʘ 21 ʆʆʇʊ, ʚʢʣʶʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ 

ʞʠʚʦʪʥʳʭ: ʧʝʨʝʜʥʝʘʟʠʘʪʩʢʠʡ ʣʝʦʧʘʨʜ (Panthera pardus 

ciscaucasica), ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʣʝʦʧʘʨʜ (Panthera pardus 

orientalis), ʣʦʰʘʜʴ ʇʨʞʝʚʘʣʴʩʢʦʛʦ (Equus przewalskii 

caballus), ʟʫʙʨ, ʚʢʣʶʯʘʷ ʟʫʙʨʘ ʝʚʨʦʧʝʡʩʢʦʛʦ (Bison bonasus) ʠ 

ʟʫʙʨʘ-ʙʠʟʦʥʘ (Bison bonasus caucasicus), ʩʘʡʛʘʢ (Saiga 

tatarica), ʜʟʝʨʝʥ ʠʣʠ ʟʦʙʘʩʪʘʷ ʘʥʪʠʣʦʧʘ (Procapra gutturosa) ʠ 

ʘʨʛʘʣʠ ʠʣʠ ʘʣʪʘʡʩʢʠʡ ʛʦʨʥʳʡ ʙʘʨʘʥ, ʠʣʠ ʘʨʭʘʨ (Ovis ammon). 

ɺ 2017-2018 ʛʛ. ʧʨʦʚʦʜʠʪʩʷ ʢʦʤʧʣʝʢʩ ʙʠʦʪʝʭʥʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʭʨʘʥʝ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ 
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ʞʠʚʦʪʥʳʭ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ 

ʧʦʧʫʣʷʮʠʠ ʨʝʜʢʠʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʡ 

ʨʘʙʦʪʳ ʜʦʩʪʠʛʥʫʪʳ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ. 

ʇʝʨʝʜʥʝʘʟʠʘʪʩʢʠʡ ʣʝʦʧʘʨʜ (5 ʦʩʦʙʝʡ) ʦʪʤʝʯʝʥ ʚ 

ʟʘʧʦʚʝʜʥʠʢʘʭ ɼʘʛʝʩʪʘʥʩʢʠʡ ʠ ʂʘʚʢʘʟʩʢʠʡ. ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ 

ʣʝʦʧʘʨʜ (90 ʦʩʦʙʝʡ) ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʥʘʮʠʦʥʘʣʴʥʦʤ ʧʘʨʢʝ 

çɿʝʤʣʷ ʣʝʦʧʘʨʜʘè. ʃʦʰʘʜʴ ʇʨʞʝʚʘʣʴʩʢʦʛʦ (36 ʦʩʦʙʝʡ) 

ʨʝʠʥʪʨʦʜʫʮʠʨʦʚʘʥʘ ʚ ʟʘʧʦʚʝʜʥʠʢ çʆʨʝʥʙʫʨʞʩʢʠʡè 

(ʇʨʝʜʫʨʘʣʴʩʢʘʷ ʩʪʝʧʴ). ɿʫʙʨ, ʚʢʣʶʯʘʷ ʟʫʙʨʘ ʝʚʨʦʧʝʡʩʢʦʛʦ ʠ 

ʟʫʙʨʘ-ʙʠʟʦʥʘ (1760 ʦʩʦʙʝʡ), ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʟʘʧʦʚʝʜʥʠʢʘʭ 

çɹʨʷʥʩʢʠʡ ʣʝʩè, çʂʘʣʫʞʩʢʠʝ ʟʘʩʝʢʠè, ʇʨʠʦʢʩʢʦ-ʊʝʨʨʘʩʥʦʤ, 

ʆʢʩʢʦʤ, ʂʘʚʢʘʟʩʢʦʤ, ʉʝʚʝʨʦ-ʆʩʝʪʠʥʩʢʦʤ ʠ ʊʝʙʝʨʜʠʥʩʢʦʤ, ʘ 

ʪʘʢʞʝ ʚ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʘʨʢʘʭ çʆʨʣʦʚʩʢʦʝ ʧʦʣʝʩʴʝè, 

çʉʤʦʣʝʥʩʢʦʝ ʇʦʦʟʝʨʴʝè ʠ çʋʛʨʘè. ʉʘʡʛʘʢ (6000 ʦʩʦʙʝʡ) 

ʦʪʤʝʯʝʥ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʦʚʝʜʥʠʢʘ çʏʝʨʥʳʝ ʟʝʤʣʠè. ɼʟʝʨʝʥ 

(10500 ʦʩʦʙʝʡ) ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʟʘʧʦʚʝʜʥʠʢʘʭ çɼʘʫʨʩʢʠʡè ʠ 

çʉʦʭʦʥʜʠʥʩʢʠʡè. ɸʨʛʘʣʠ (720 ʦʩʦʙʝʡ) ʦʪʤʝʯʝʥʳ ʚ 

ʥʘʮʠʦʥʘʣʴʥʦʤ ʧʘʨʢʝ çʉʘʡʣʶʛʝʤʩʢʠʡè ʠ ʟʘʧʦʚʝʜʥʠʢʘʭ 

ɸʣʪʘʡʩʢʠʡ ʠ ʋʙʩʫʥʫʨʩʢʘʷ ʢʦʪʣʦʚʠʥʘ. 

ʎʝʣʴ ʧʨʦʝʢʪʘ çɿʘʧʦʚʝʜʥʳʡ ʩʧʝʮʥʘʟè ï 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʝʨʝʜʦʚʦʛʦ ʦʧʳʪʘ 

ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʥʩʧʝʢʪʦʨʦʚ ʧʦ 

ʦʭʨʘʥʝ ʧʨʠʨʦʜʳ, ʢʦʪʦʨʳʝ ʩʤʦʛʣʠ ʥʘ ʩʚʦʠʭ ʪʝʨʨʠʪʦʨʠʷʭ 

(ʇʨʠʙʘʡʢʘʣʴʝ, ʍʘʢʘʩʩʠʷ, ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ ʠ ʜʨ.) ʚ ʢʦʨʦʪʢʠʝ 

ʩʨʦʢʠ ʧʨʠʥʷʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʨʳ ʧʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʶ 

ʙʨʘʢʦʥʴʝʨʩʪʚʫ, ʥʝʟʘʢʦʥʥʦʤʫ ʦʙʦʨʦʪʫ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʇʨʦʝʢʪ çʃʝʪʦʧʠʩʴ ʧʨʠʨʦʜʳ ɽʚʨʘʟʠʠè ʙʳʣ 

ʦʨʛʘʥʠʟʦʚʘʥ ʩʦʚʤʝʩʪʥʦ ʩ ʋʥʠʚʝʨʩʠʪʝʪʦʤ ʍʝʣʴʩʠʥʢʠ ʚ ʨʘʤʢʘʭ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʛʨʘʥʪʘ ɽʚʨʦʧʝʡʩʢʦʛʦ ʉʦʶʟʘ. ʆʥ ʧʦʩʚʷʱʝʥ 

ʦʙʨʘʙʦʪʢʝ ʦʛʨʦʤʥʦʛʦ ʤʘʩʩʠʚʘ ʜʘʥʥʳʭ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ 

ʥʘʙʣʶʜʝʥʠʡ, ʢʦʪʦʨʳʝ ʚʝʜʫʪʩʷ ʚʩʝʤʠ ʆʆʇʊ ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ʚ ʨʘʤʢʘʭ ʦʩʥʦʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʤʝʪʦʜʠʢʝ 

çʃʝʪʦʧʠʩʴ ʧʨʠʨʦʜʳè. ʕʪʦ ʝʞʝʛʦʜʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ 

ʝʩʪʝʩʪʚʝʥʥʳʤ ʭʦʜʦʤ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʧʨʦʮʝʩʩʦʚ ʚ ʧʨʠʨʦʜʝ. 

ɺʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʝʡ 



27 

ʨʘʟʚʠʪʠʷ ʵʢʦʩʠʩʪʝʤ, ʘ ʛʣʘʚʥʦʝ ʧʫʙʣʠʢʘʮʠʷ ʤʘʪʝʨʠʘʣʦʚ ʚ 

ʚʳʩʦʢʦʨʝʡʪʠʥʛʦʚʳʭ ʥʘʫʯʥʳʭ ʞʫʨʥʘʣʘʭ ʧʦʟʚʦʣʷʪ ʧʨʠʜʘʪʴ 

ʚʳʩʦʢʠʡ ʩʪʘʪʫʩ ʥʘʫʯʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʥʘ ʆʆʇʊ. 

ɺ 2018 ʛ. ʥʘ ʙʘʟʝ ʈʦʩʟʘʧʦʚʝʜʮʝʥʪʨʘ ʩʦʟʜʘʥ ʋʯʝʙʥʳʡ 

ʮʝʥʪʨ ʆʆʇʊ, ʢʦʪʦʨʳʡ ʧʨʠʟʚʘʥ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴ ʚʩʝ 

ʠʤʝʶʱʠʝʩʷ ʥʘʠʣʫʯʰʠʝ ʧʨʘʢʪʠʢʠ ʟʘʧʦʚʝʜʥʦʡ ʩʠʩʪʝʤʳ. ʉʨʝʜʠ 

ʟʘʜʘʯ ʢʘʢ ʜʣʷ ʧʦʧʫʣʷʨʠʟʘʮʠ ̫ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ 

ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʪʘʢ ʠ ʜʣʷ ʧʦʣʫʯʝʥʝ̫  ʠʭ 

ʩʦʪʨʫʜʥʠʢʘʤʠ ʥʦʚʳʭ ʟʥʘʥʠʡ ʦʪ ʚʝʜʫʱʠʭ ʨʦʩʩʠʡʩʢʠʭ ʠ 

ʟʘʨʫʙʝʞʥʳʭ ʫʯʝʥʳʭ, ʵʢʩʧʝʨʪʦʚ, ʧʨʘʢʪʠʢʦʚ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʇʨʦʭʦʨʦʚ ʀ.ʉ., ʂʦʨʥʝʚʝʮ ʂ.ɺ. ʅʦʚʳʝ ʥʘʧʨʘʚʣʝʥʠʷ 

ʨʘʟʚʠʪʠʷ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ // 

ɸʛʨʦʭʠʤʠʯʝʩʢʠʡ ʚʝʩʪʥʠʢ, 2018, ˉ 2. ï ʉ. 68-70. 
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ɸʥʪʦʭʠʥʘ ɺ.ɸ.1, ʄʘʢʩʠʤʦʚʘ ʆ.ɸ.2 

ʆʎɽʅʂɸ ʕʂʆʃʆɻʀʏɽʉʂʀʍ ʈʀʉʂʆɺ ɼʃʗ 

ʊɽʈʈʀʊʆʈʀʁ, ɿɸɻʈʗɿʅɽʅʅʓʍ ʇʆʉʃɽ ɸɺɸʈʀʀ ʅɸ 

ʏɽʈʅʆɹʓʃʔʉʂʆʁ ɸʕʉ  

(ʅɸ ʇʈʀʄɽʈɽ ʂɸʃʋɾʉʂʆʁ ʆɹʃɸʉʊʀ) 
1 ʄʠʥʠʩʪʝʨʩʪʚʦ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʵʢʦʣʦʛʠʠ ʠ ʣʝʩʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʂʘʣʫʞʩʢʦʡ ʦʙʣʘʩʪʠ, ʂʘʣʫʛʘ, ʈʦʩʩʠʷ 
2 ʈʦʩʩʠʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʜʨʫʞʙʳ ʥʘʨʦʜʦʚ, ʄʦʩʢʚʘ 

maximova_oa@rudn.university 

 

ɺ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʳ ʥʝʢʦʪʦʨʳʝ ʜʘʥʥʳʝ ʧʦ ʦʮʝʥʢʝ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʠʩʢʘ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʂʘʣʫʞʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʩʣʝ ʘʚʘʨʠʠ ʥʘ ʏʝʨʥʦʙʳʣʴʩʢʦʡ ɸʕʉ. 

 

ɸʚʘʨʠʷ ʥʘ ʏʝʨʥʦʙʳʣʴʩʢʦʡ ɸʕʉ, ʢʦʪʦʨʘʷ ʧʨʦʠʟʦʰʣʘ 26 

ʘʧʨʝʣʷ 1986 ʛʦʜʘ, ʢʘʢ ʧʦ ʚʝʣʠʯʠʥʝ ʚʳʙʨʦʰʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, 

ʪʘʢ ʠ ʧʦ ʧʣʦʱʘʜʠ ʟʘʛʨʷʟʥʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʪʷʞʝʣʦʡ ʨʘʜʠʘʮʠʦʥʥʦʡ ʘʚʘʨʠʝʡ ʚ ʠʩʪʦʨʠʠ ʷʜʝʨʥʦʡ 

ʵʥʝʨʛʝʪʠʢʠ. ʇʦʩʣʝ ʨʘʩʧʘʜʘ 131I ʠ ʜʨʫʛʠʭ ʢʦʨʦʪʢʦʞʠʚʫʱʠʭ 

ʨʘʜʠʦʥʫʢʣʠʜʦʚ, ʩ ʩʝʨʝʜʠʥʳ 1986 ʛ. ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ 

ʘʚʘʨʠʡʥʦʛʦ ʩʣʝʜʘ ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʚ ʨʘʜʠʦʘʢʪʠʚʥʦʤ 

ʟʘʛʨʷʟʥʝʥʠʠ ʤʝʩʪʥʦʩʪʠ ʷʚʣʷʶʪʩʷ 137Cs ʠ 134Cs, ʘ ʪʘʢʞʝ ʚ 

ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʘʭ 90Sr. ʈʘʡʦʥʳ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʤʠ 

ʫʨʦʚʥʷʤʠ ʟʘʛʨʷʟʥʝʥʠʷ 137Cs ʦʙʨʘʟʦʚʘʣʠʩʴ ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʸʪ 

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʚʳʧʘʚʰʠʭ ʚ ʧʝʨʠʦʜ ʧʨʦʭʦʞʜʝʥʠʷ 

ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʦʙʣʘʢʘ. ɺʳʜʝʣʷʶʪ ʪʨʠ ʦʩʥʦʚʥʳʝ ʟʦʥʳ 

ʟʘʛʨʷʟʥʝʥʠʷ: ʎʝʥʪʨʘʣʴʥʫʶ, ʉʝʚʝʨʦ-ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʫʶ ʠ 

ʉʝʚʝʨʦ-ʚʦʩʪʦʯʥʫʶ. ʉʝʚʝʨʦ-ʚʦʩʪʦʯʥʘʷ ʟʦʥʘ ʨʘʩʧʦʣʦʞʝʥʘ 

ʧʨʠʤʝʨʥʦ ʚ 500 ʢʤ ʦʪ ʏɸʕʉ ʠ ʚʢʣʶʯʘʝʪ ʥʝʢʦʪʦʨʳʝ ʨʘʡʦʥʳ 

ʂʘʣʫʞʩʢʦʡ, ʊʫʣʴʩʢʦʡ ʠ ʆʨʣʦʚʩʢʦʡ ʦʙʣʘʩʪʝʡ. ʋʨʦʚʥʠ 

ʟʘʛʨʷʟʥʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʚ ʵʪʦʡ ʟʦʥʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ 

ʧʨʝʚʳʰʘʶʪ 555 ʢɹʢ/ʤ2 [1].  

ʀʟ 15 ʨʘʡʦʥʦʚ ʂʘʣʫʞʩʢʦʡ ʦʙʣʘʩʪʠ ʪʦʣʴʢʦ ʧʦ ʪʨʸʤ 

ʨʘʡʦʥʘʤ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʦʥʠ ʥʝ ʙʳʣʠ ʟʘʛʨʷʟʥʝʥʳ 
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ʚʳʙʨʦʩʘʤʠ ʦʪ ʏʝʨʥʦʙʳʣʴʩʢʦʡ ʘʚʘʨʠʠ ï ʵʪʦ ɹʘʙʳʥʠʥʩʢʠʡ, 

ɹʦʨʦʚʩʢʠʡ ʠ ʖʭʥʦʚʩʢʠʡ ʨʘʡʦʥʳ. 188 ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘ ʚ 

ʨʘʡʦʥʘʭ ɼʫʤʠʥʠʯʝʩʢʠʡ, ɾʠʟʜʨʠʥʩʢʠʡ, ʂʦʟʝʣʴʩʢʠʡ, 

ʂʫʡʙʳʰʝʚʩʢʠʡ, ʃʶʜʠʥʦʚʩʢʠʡ, ʄʝʱʝʚʩʢʠʡ, ʍʚʦʩʪʦʚʠʯʝʩʢʠʡ ʠ 

ʋʣʴʷʥʦʚʩʢʠʡ ʠʤʝʶʪ ʩʨʝʜʥʠʝ ʫʨʦʚʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʙʦʣʝʝ 1 

ʂʠ/ʢʤ2. ɺ ʂʠʨʦʚʩʢʦʤ ʨʘʡʦʥʝ ʚʳʷʚʣʝʥʳ ʜʚʘ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘ 

ʩʦ ʩʨʝʜʥʠʤʠ  ʫʨʦʚʥʷʤʠ ʟʘʛʨʷʟʥʝʥʠʷ ʙʣʠʟʢʠʤʠ ʢ 1 ʂʠ/ʢʤ2.  

ʉʘʤʳʤʠ ʟʘʛʨʷʟʥʸʥʥʳʤʠ ʨʘʡʦʥʘʤʠ ʂʘʣʫʞʩʢʦʡ ʦʙʣʘʩʪʠ 

ʷʚʣʷʶʪʩʷ ɾʠʟʜʨʠʥʩʢʠʡ, ʍʚʦʩʪʦʚʠʯʝʩʢʠʡ ʠ ʋʣʴʷʥʦʚʩʢʠʡ. 

ʊʦʣʴʢʦ ʚ ʍʚʦʩʪʦʚʠʯʝʩʢʦʤ ʠ ʋʣʴʷʥʦʚʩʢʦʤ ʨʘʡʦʥʝ ʦʩʪʘʣʠʩʴ 

ʩʝʤʴ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ ʩʦ ʩʨʝʜʥʠʤ ʫʨʦʚʥʝʤ ʟʘʛʨʷʟʥʝʥʠʷ 

ʙʦʣʝʝ 5 ʂʠ/ʢʤ2. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʘʤʳʤ ʟʘʛʨʷʟʥʸʥʥʳʤ 

ʥʘʩʝʣʝʥʥʳʤ ʧʫʥʢʪʦʤ ʂʘʣʫʞʩʢʦʡ ʦʙʣʘʩʪʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʩʝʣʦ 

ʃʦʚʘʪʷʥʢʘ ʍʚʦʩʪʦʚʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʩʦ ʩʨʝʜʥʠʤ ʫʨʦʚʥʝʤ 

ʟʘʛʨʷʟʥʝʥʠʷ ʧʦ 137Cs ï 6,6 ʂʠ/ʢʤ2.  

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʘʩʴ ʦʮʝʥʢʘ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ ʜʣʷ ʪʝʨʨʠʪʦʨʠʡ ʂʘʣʫʞʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʟʘʛʨʷʟʥʸʥʥʳʭ ʧʦʩʣʝ ʘʚʘʨʠʠ ʥʘ ʏʝʨʥʦʙʳʣʴʩʢʦʡ ɸʕʉ. 

ʇʦʜ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʨʠʩʢʦʤ ʧʦʥʠʤʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʜʣʷ ʯʝʣʦʚʝʢʘ ʠ ʙʠʦʪʳ 

ʧʦʩʣʝʜʩʪʚʠʡ ʠʟʤʝʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. 

ʀʩʪʦʯʥʠʢʘʤʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʠʩʢʘ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ (ʚʩʝ ʧʨʦʷʚʣʝʥʠʷ ʢʦʪʦʨʦʡ ʪʘʢ ʠ ʣʠ 

ʠʥʘʯʝ ʩʚʷʟʘʥʳ ʩ ʨʠʩʢʦʤ), ʪʘʢ ʠ ʧʨʠʨʦʜʥʳʝ ʧʨʦʮʝʩʩʳ. ɺ 

ʦʙʱʝʤ ʩʣʫʯʘʝ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʨʠʩʢ ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʤʝʨʥʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ, ʚʢʣʶʯʘʶʱʝʡ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʝ, ʤʝʜʠʢʦ-

ʙʠʦʣʦʛʠʯʝʩʢʠʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʩʦʮʠʘʣʴʥʳʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʢʦʤʧʦʥʝʥʪʳ [1]. ɺ ʵʪʦʤ ʝʛʦ ʦʩʦʙʝʥʥʦʩʪʴ ʠ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ 

ʚʠʜʦʚ ʨʠʩʢʘ. 

ɺ ʦʩʥʦʚʫ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʨʘʜʠʘʮʠʦʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʦʙʲʝʢʪʳ ʙʠʦʪʳ, ʧʦʣʦʞʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʧʨʠʥʮʠʧʳ: 

- ʠʥʪʝʛʨʘʣʴʥʦʩʪʴ ʦʮʝʥʢʠ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, 

ʪʘʢ ʢʘʢ ʦʮʝʥʠʚʘʝʪʩʷ ʩʫʤʤʘʨʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʠʦʥʠʟʠʨʫʶʱʝʛʦ 

ʠʟʣʫʯʝʥʠʷ ʥʘ ʦʙʲʝʢʪʳ ʙʠʦʪʳ; 
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- ʫʯʸʪ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʧʫʪʝʡ ʚʦʟʜʝʡʩʪʚʠʷ, ʪʘʢ ʢʘʢ 

ʦʮʝʥʢʘ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʦʚʦʜʠʪʩʷ ʩ ʫʯʸʪʦʤ ʚʩʝʭ 

ʦʩʥʦʚʥʳʭ ʧʫʪʝʡ ʦʙʣʫʯʝʥʠʷ ʦʙʲʝʢʪʦʚ ʙʠʦʪʳ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʤʦʥʠʪʦʨʠʥʛʘ ʨʘʜʠʘʮʠʦʥʥʦʡ 

ʦʙʩʪʘʥʦʚʢʠ, ʥʝʜʦʩʪʘʶʱʠʝ ʜʘʥʥʳʝ ʦʮʝʥʠʚʘʶʪʩʷ ʧʨʠ ʧʦʤʦʱʠ 

ʤʦʜʝʣʝʡ; 

- ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʜʦʣʞʥʳ ʠʤʝʪʴ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠ ʩʣʫʞʠʪʴ ʜʣʷ 

ʦʙʦʩʥʦʚʘʥʠʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʨʘʜʠʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ (ʧʦ [2]). 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʄʂʈɿ [3] ʦʮʝʥʢʘ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʠʩʢʘ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʧʦ ʬʦʨʤʫʣʝ:  

,
RD

D
R

j

j =
 

ʛʜʝ Dj ï ʤʦʱʥʦʩʪʴ ʜʦʟʳ ʦʙʣʫʯʝʥʠʷ j-ʛʦ ʨʝʬʝʨʝʥʪʥʦʛʦ ʦʙʲʝʢʪʘ 

ʙʠʦʪʳ, ɻʨ/ʩʫʪ; RD ï ʢʦʥʪʨʦʣʴʥʳʡ ʫʨʦʚʝʥʴ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʙʝʟʦʧʘʩʥʦʛʦ ʦʙʣʫʯʝʥʠʷ ʦʨʛʘʥʠʟʤʦʚ ʙʠʦʪʳ (ɹʋʆɹ), ʨʘʚʥʳʡ 1 

ʤɻʨ/ʩʫʪ ʜʣʷ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ ʠ 

ʩʦʩʥʳ, ʠ 10 ʤɻʨ/ʩʫʪ ʜʣʷ ʦʨʛʘʥʠʟʤʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʠʨʘ 

(ʢʨʦʤʝ ʩʦʩʥʳ) ʠ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ. 

 ɺ ʢʘʯʝʩʪʚʝ ʨʝʬʝʨʝʥʪʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʜʣʷ ʟʘʛʨʷʟʥʝʥʥʳʭ 

ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ ʪʝʨʨʠʪʦʨʠʡ ʂʘʣʫʞʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ [2] ʙʳʣʠ ʚʳʙʨʘʥʳ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ: 

ʄʣʝʢʦʧʠʪʘʶʱʠʝ: ʣʦʩʴ (Alces alces), ʨʳʞʘʷ ʧʦʣʝʚʢʘ (Myodes 

glareolus). 

ʇʪʠʮr: ʢʨʷʢʚʘ (Anas platyrhynchos).  

ʇʨʝʩʤʳʢʘʶʱʠʝʩʷ: ʫʞ ʦʙʳʢʥʦʚʝʥʥʳʡ (Natrix natrix). 

ɺʳʩʰʠʝ ʨʘʩʪʝʥʠʷ: ʩʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Pinus sylvestris), 

ʢʣʝʚʝʨ ʣʫʛʦʚʦʡ (Trifolium pratense). 

ʇʦʯʚʝʥʥʳʝ ʙʝʩʧʦʟʚʦʥʦʯʥʳʝ: ʜʦʞʜʝʚʦʡ ʯʝʨʚʴ ʦʙʳʢʥʦʚʝʥʥʳʡ 

(Lumbricus terrestris). 

ʅʘʩʝʢʦʤʳʝ: ʤʝʜʦʥʦʩʥʘʷ ʧʯʝʣʘ (ɸpis mellif®ra). 

 ʈʘʩʯʸʪ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʠʩʢʘ ʜʣʷ ʪʝʨʨʠʪʦʨʠʡ, 

ʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʩʣʝ ʘʚʘʨʠʠ ʥʘ ʏɸʕʉ, ʧʨʦʚʦʜʠʣʩʷ ʚ 
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ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʢʦʡ [2]. 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʦʮʝʥʢʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ ʜʣʷ ʪʝʨʨʠʪʦʨʠʡ ʂʘʣʫʞʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʩʣʝ ʏʝʨʥʦʙʳʣʴʩʢʦʡ ʘʚʘʨʠʠ, ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʜʘʥʥʳʝ ʌɻɹʋ çʅʇʆ çʊʘʡʬʫʥè. 

ʆʩʥʦʚʥʦʡ ʚʢʣʘʜ ʚ ʤʦʱʥʦʩʪʴ ʜʦʟʳ ʦʙʣʫʯʝʥʠʷ 

ʨʝʬʝʨʝʥʪʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʚʥʦʩʠʣʠ ʨʘʜʠʦʠʟʦʪʦʧʳ ʮʝʟʠʷ, 131I, 
140Ba + 140La. ʇʨʠ ʵʪʦʤ ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ʧʦ ʟʥʘʯʠʤʦʩʪʠ ʜʣʷ 

ʙʦʣʴʰʠʥʩʪʚʘ ʧʦʟʚʦʥʦʯʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʙʳʣʠ ʨʘʜʠʦʠʟʦʪʦʧʳ 

ʮʝʟʠʷ, ʘ ʜʣʷ ʨʘʩʪʝʥʠʡ ʠ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʧʦʯʚʳ ï 140Ba + 
140La. ɺʢʣʘʜ ʚ ʤʦʱʥʦʩʪʴ ʜʦʟʳ ʢʦʨʦʪʢʦʞʠʚʫʱʠʭ 

ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʩʦʩʪʘʚʣʷʣ 30-80 %, ʧʦ ʤʝʨʝ ʠʭ ʨʘʩʧʘʜʘ ʚ 

ʪʝʯʝʥʠʝ ʣʝʪʘ 1986 ʛʦʜʘ ʧʨʦʠʩʭʦʜʠʣʦ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʫʤʝʥʴʰʝʥʠʝ ʤʦʱʥʦʩʪʠ ʜʦʟʳ ʦʙʣʫʯʝʥʠʷ ʦʨʛʘʥʠʟʤʦʚ ʙʠʦʪʳ.  

ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʡ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠ ʤʠʥʠʤʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʠʡ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʠʩʢʘ ʚ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ 

ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 1.   

ʄʘʢʩʠʤʘʣʴʥʳʝ ʫʨʦʚʥʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʠʩʢʘ ʦʪ 

ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʚ 1986-2017 ʛʦʜʳ 

ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʧʦʟʚʦʥʦʯʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʩ ʙʦʣʝʝ ʥʠʟʢʠʤ 

ʟʥʘʯʝʥʠʝʤ ɹʋʆɹ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʚʷʥʠʩʪʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ (ʢʣʝʚʝʨ) ʠ ʙʝʩʧʦʟʚʦʥʦʯʥʳʤʠ ʞʠʚʦʪʥʳʤʠ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʥʘʯʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʠʩʢʘ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʩʦʙʦʡ ʦʪʥʦʰʝʥʠʝ ʩʫʤʤʘʨʥʦʡ ʤʦʱʥʦʩʪʠ 

ʜʦʟʳ ʢ ɹʋʆɹ, ʩʦʩʪʘʚʣʷʝʪ 0,045 ʜʣʷ ʣʦʩʷ (ʤʘʢʩʠʤʘʣʴʥʳʡ 

ʫʨʦʚʝʥʴ), ʠ 0,0005 ï ʜʣʷ ʧʯʝʣʳ (ʤʠʥʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ). ʇʦ 

ʩʨʘʚʥʝʥʠʶ ʩ 1986 ʛ. ʫʨʦʚʥʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʠʩʢʘ ʥʘ 

ʥʘʠʙʦʣʝʝ ʟʘʛʨʷʟʥʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʪʝʨʨʠʪʦʨʠʠ ʂʘʣʫʞʩʢʦʡ 

ʦʙʣʘʩʪʠ ʢ 2017 ʛ. ʫʤʝʥʴʰʠʣʠʩʴ ʚ 9-38 ʨʘʟ. 
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ʈʠʩ. 1. ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʡ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠ ʤʠʥʠʤʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʠʡ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʠʩʢʘ ʥʘ ʟʘʛʨʷʟʥʝʥʥʳʭ 

ʫʯʘʩʪʢʘʭ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʩ. ʃʦʚʘʪʷʥʢʘ ʍʚʘʩʪʦʚʠʯʩʢʦʛʦ 

ʨʘʡʦʥʘ ʂʘʣʫʞʩʢʦʡ ʦʙʣʘʩʪʠ (1986-2017 ʛʛ.). 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝʭ ʟʘʛʨʷʟʥʝʥʥʳʭ 

ʫʯʘʩʪʢʘʭ ʪʝʨʨʠʪʦʨʠʠ ʂʘʣʫʞʩʢʦʡ ʦʙʣʘʩʪʠ ʫʨʦʚʥʠ 

ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʠʩʢʘ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ 

ʫʨʦʚʥʝʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʦʭʨʘʥʝʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʦʡ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ 

ʜʦʣʛʦʩʨʦʯʥʳʭ ʨʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʨʘʡʦʥʘʭ, ʧʦʜʚʝʨʛʰʠʭʩʷ ʥʘʠʙʦʣʴʰʝʤʫ 

ʘʚʘʨʠʡʥʦʤʫ ʟʘʛʨʷʟʥʝʥʠʶ, ʷʚʣʷʶʱʠʭʩʷ ʫʥʠʢʘʣʴʥʳʤʠ 

ʧʨʠʨʦʜʥʳʤʠ ʧʦʣʠʛʦʥʘʤʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ 

ʨʘʜʠʘʮʠʦʥʥʦʡ ʟʘʱʠʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʤʝʪʦʜʦʣʦʛʠʠ 

ʘʥʘʣʠʟʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʠʩʢʘ. 
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ʋʤʥʦʚʘ ʅ.ɺ.1, ʈʫʤʘʢ ɺ.ʉ.1, 2 

ɿɸɻʈʗɿʅɽʅʅɸʗ ʉʋʇɽʈʕʂʆʊʆʂʉʀʂɸʅʊɸʄʀ 

ʉʈɽɼɸ ʀ ɿɼʆʈʆɺʔɽ ʅɸʉɽʃɽʅʀʗ: ʂʃʖʏɽɺʓɽ 

ʄʆɼʋʃʀ ɺɸʈʀɸʊʀɺʅʆʁ ʏɸʉʊʀ ʇʈʆɻʈɸʄʄ 

ʕʂʆʃʆɻʀʏɽʉʂʆɻʆ ʆɹʈɸɿʆɺɸʅʀʗ 
1ʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʵʢʦʣʦʛʠʠ ʠ ʵʚʦʣʶʮʠʠ ʠʤ ɸ.ʅ. ʉʝʚʝʨʮʦʚʘ ʈɸʅ, 

ʄʦʩʢʚʘ  

2ɹʠʦʣʦʛʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ ʄɻʋ ʠʤʝʥʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ, ʄʦʩʢʚʘ 

 1unv2014@mail.ru  
2 roumak@mail.ru  

 

ʇʦʜʛʦʪʦʚʣʝʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ï çʕʢʦʣʦʛʠʯʝʩʢʘʷ ʪʦʢʩʠʢʦʣʦʛʠʷ 

ʩʫʧʝʨʵʢʦʪʦʢʩʠʢʘʥʪʦʚè ʠ çɻʝʥʝʪʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ 

ʩʫʧʝʨʵʢʦʪʦʢʩʠʢʘʥʪʦʚè. 

 

ʉʫʧʝʨʵʢʦʪʦʢʩʠʢʘʥʪʳ (ʉʕʊ) ʵʪʦ ʩʘʤʳʝ ʪʦʢʩʠʯʥʳʝ 

ʩʨʝʜʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ. 

ʇʨʠʩʫʱʫʶ ʠʤ ʪʦʢʩʠʯʥʦʩʪʴ ʵʪʠ ʚʝʱʝʩʪʚʘ ʤʦʛʫʪ ʧʨʦʷʚʣʷʪʴ 

ʧʦʩʣʝ ʧʨʷʤʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʨʛʘʥʠʟʤ, ʘ ʪʘʢʞʝ ʚ ʫʩʣʦʚʠʷʭ 

ʜʦʣʛʦʚʨʝʤʝʥʥʦʛʦ ʭʨʦʥʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʤʘʣʳʭ ʜʦʟ, 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʫ 

ʥʘʩʝʣʝʥʠʷ, ʞʠʚʦʪʥʳʭ ʠ ʨʘʩʪʝʥʠʡ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʠʟʣʝʯʠʤʳʝ 

ʠ ʥʝʠʟʣʝʯʠʤʳʝ ʬʦʨʤʳ ʵʢʦʣʦʛʦ-ʟʘʚʠʩʠʤʦʡ ʧʘʪʦʣʦʛʠʠ. 

ʂ ʉʕʊ ʦʪʥʦʩʷʪ ʜʠʦʢʩʠʥʳ (ʧʦʣʠʭʣʦʨʠʨʦʚʘʥʥʳʝ 

ʜʠʙʝʥʟʦ-ʧ-ʜʠʦʢʩʠʥʳ ï ʇʍɼɼ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʘʤʳʡ 

ʪʦʢʩʠʯʥʳʡ ʢʘʥʮʝʨʦʛʝʥʥʳʡ ʢʦʥʛʝʥʝʨ - 2,3,7,8-

ʪʝʪʨʘʭʣʦʨʜʠʙʝʥʟʦ-ʧ-ʜʠʦʢʩʠʥ - ʊʍɼɼ, ʜʠʙʝʥʟʦʬʫʨʘʥʳ - 

ʇʍɼʌ, ʙʠʬʝʥʠʣʳ - ʇʍɹ) ʠ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ 

ʜʠʦʢʩʠʥʦʧʦʜʦʙʥʳʝ ʚʝʱʝʩʪʚʘ. ʅʘ ʪʝʨʨʠʪʦʨʠʷʭ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʧʦʚʩʝʤʝʩʪʥʦ ʚʩʪʨʝʯʘʶʪʩʷ ʠʩʪʦʯʥʠʢʠ ʚʳʙʨʦʩʦʚ 

ʠ/ʠʣʠ ʩʙʨʦʩʦʚ ʉʕʊ. ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʵʪʠʭ 

ʚʝʱʝʩʪʚ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʝʨʩʠʩʪʝʥʪʥʦʩʪʠ ʚ ʩʨʝʜʝ, ʥʘʢʦʧʣʝʥʠʶ 

mailto:unv2014@mail.ru
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ʦʨʛʘʥʠʟʤʘʤʠ, ʧʨʦʷʚʣʝʥʠʶ ʪʦʢʩʠʯʥʦʩʪʠ ʠ ʢʘʥʮʝʨʦʛʝʥʥʦʩʪʠ. 

ʉʦʚʦʢʫʧʥʦʩʪʴ ʧʨʠʚʥʦʩʠʤʳʭ ʵʪʠʤʠ ʚʝʱʝʩʪʚʘʤʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʚ ʧʦʣʥʦʡ ʤʝʨʝ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʥʷʪʠʶ ʙʦʣʴʰʠʝ ʚʳʟʦʚʳ. ʈʘʟʨʘʙʦʪʢʘ ʵʪʠʭ 

ʚʳʟʦʚʦʚ ʪʨʝʙʫʝʪ ʩʧʝʮʠʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ. 

ɼʦʢʣʘʜ ʧʨʝʜʩʪʘʚʣʷʝʪ ʢʣʶʯʝʚʳʝ ʨʘʟʜʝʣʳ ʘʚʪʦʨʩʢʠʭ 

ʫʯʝʙʥʳʭ ʢʫʨʩʦʚ (çʕʢʦʪʦʢʩʠʢʦʣʦʛʠʷ ʩʫʧʝʨʵʢʦʪʦʢʩʠʢʘʥʪʦʚè ʠ 

çɻʝʥʝʪʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʩʫʧʝʨʵʢʦʪʦʢʩʠʢʘʥʪʦʚè), ʢʦʪʦʨʳʝ 

ʯʠʪʘʶʪʩʷ ʥʘ ʢʘʬʝʜʨʝ ʛʝʥʝʪʠʢʠ ʙʠʦʬʘʢʘ ʄɻʋ ʩ ʮʝʣʴʶ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʫ ʤʘʛʠʩʪʨʦʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ 

ʚ ʩʬʝʨʝ ʟʘʱʠʪʳ ʟʘʛʨʷʟʥʝʥʥʦʡ ʉʕʊ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, 

ʩʤʷʛʯʝʥʠʷ ʚʳʟʳʚʘʝʤʳʭ ʠʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʝʜʠʢʦ-

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ. ɺ ʦʩʥʦʚʫ ʵʪʠʭ ʢʦʤʧʝʪʝʥʮʠʡ 

ʟʘʣʦʞʝʥ ʢʣʶʯʝʚʦʡ ʧʨʠʥʮʠʧ ʵʢʦʪʦʢʩʠʢʦʣʦʛʠʠ - ʠʟʫʯʝʥʠʝ 

ʪʦʢʩʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ʠ/ʠʣʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʧʦʩʣʝʜʩʪʚʠʡ 

ʚʦ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʫʜʴʙʳ ʉʕʊ  ʚ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʝ (ʠʭ ʵʢʦʪʦʢʩʠʢʦʢʠʥʝʪʠʢʠ, ʪ.ʝ. ʧʦʩʪʫʧʣʝʥʠʷ, 

ʧʨʝʚʨʘʱʝʥʠʷ ʠ ʫʜʘʣʝʥʠʷ). ɼʣʷ ʦʩʚʦʝʥʠʷ ʵʪʦʛʦ ʧʨʠʥʮʠʧʘ 

ʩʦʟʜʘʥʳ ʫʯʝʙʥʳʝ ʤʦʜʫʣʠ, ʧʦʩʚʷʱʝʥʥʳʝ: 

- ʢʣʶʯʝʚʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʪʨʘʜʠʮʠʦʥʥʳʭ ʜʣʷ 

ʨʦʩʩʠʡʩʢʠʭ ʛʦʨʦʜʦʚ ʠʩʪʦʯʥʠʢʦʚ ʚʳʙʨʦʩʦʚ ʠ/ʠʣʠ ʩʙʨʦʩʦʚ 

ʉʕʊ, ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤ ʵʢʦʪʦʢʩʠʢʦʢʠʥʝʪʠʢʠ ʵʪʠʭ ʚʝʱʝʩʪʚ ʚ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʠ ʧʨʦʭʦʞʜʝʥʠʷ ʯʝʨʝʟ ʦʨʛʘʥʠʟʤʳ, 

ʚʢʣʶʯʘʷ ʤʝʭʘʥʠʟʤʳ ʭʝʤʦʙʠʦʢʠʥʝʪʠʢʠ (ʧʦʩʪʫʧʣʝʥʠʷ, 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʤʝʪʘʙʦʣʠʟʤʘ ʠ ʚʳʜʝʣʝʥʠʷ);  

- ʵʪʠʦʣʦʛʠʯʝʩʢʦʡ ʨʦʣʠ ʵʪʠʭ ʚʝʱʝʩʪʚ ʚ ʚʦʟʥʠʢʥʦʚʝʥʠʠ 

ʵʢʦʣʦʛʦ-ʟʘʚʠʩʠʤʦʡ ʧʘʪʦʣʦʛʠʠ. ʉʧʝʮʠʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ 

ʫʜʝʣʝʥʦ ʧʨʦʙʣʝʤʘʤ ʢʘʥʮʝʨʦʛʝʥʝʥʝʟʘ; 

- ʤʝʨʘʤ ʩʤʷʛʯʝʥʠʷ ʩʚʷʟʘʥʥʳʭ ʩ ʵʪʠʤʠ ʚʝʱʝʩʪʚʘʤʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ. ʆʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʧʨʦʙʣʝʤʘʤ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʥʦʨʤʠʨʦʚʘʥʠʷ.  

ɼʣʷ ʧʨʠʜʘʥʠʷ ʤʦʜʫʣʷʤ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʘʤʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʥʘʫʢ ʚ 

ʦʙʣʘʩʪʠ ʭʠʤʠʠ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ  ʪʦʢʩʠʢʦʣʦʛʠʠ, ʪʦʢʩʠʢʦʣʦʛʠʠ 

ʉʕʊ, ʤʦʣʝʢʫʣʷʨʥʦʡ ʪʦʢʩʠʢʦʣʦʛʠʠ, ʪʦʢʩʠʢʦʢʠʥʝʪʠʢʠ, 
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ʵʧʠʜʝʤʠʦʣʦʛʠʠ, ʘ ʪʘʢʞʝ ʦʮʝʥʢʠ ʨʠʩʢʘ ʧʨʠʩʫʪʩʪʚʠʷ ʉʕʊ ʚ 

ʩʨʝʜʝ ʦʙʠʪʘʥʠʷ. ʋʥʠʢʘʣʴʥʦʩʪʴ ʤʦʜʫʣʝʡ ʦʧʨʝʜʝʣʷʶʪ ʧʨʠʤʝʨʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʭ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ ʚ ʭʦʜʝ ʤʥʦʛʦʣʝʪʥʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʦ ɺʴʝʪʥʘʤʝ ʧʦʩʣʝʜʩʪʚʠʡ ʟʘʛʨʷʟʥʝʥʠʷ ʙʦʣʴʰʠʭ 

ʝʛʦ ʪʝʨʨʠʪʦʨʠʡ  ʉʕʊ.  ʅʘʩʝʣʝʥʠʝ ʵʪʦʡ ʩʪʨʘʥʳ ʦʢʘʟʘʣʦʩʴ 

ʧʝʨʝʜ ʣʠʮʦʤ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʦʛʦ ʷʚʣʝʥʠʷ ï ʵʢʦʩʠʩʪʝʤʦʡ 

ʦʧʘʩʥʦʩʪʠ ʉʕʊ. ʇʨʠʚʦʜʠʤʳʝ ʘʚʪʦʨʘʤʠ ʧʨʠʤʝʨʳ ʧʦʩʪʨʦʝʥʳ 

ʥʘ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʷʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩʦʙʩʪʚʝʥʥʳʭ ʨʘʙʦʪ ʧʦ 

ʚʳʧʦʣʥʝʥʠʶ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʈʦʩʩʠʠ ʠ 

ɺʴʝʪʥʘʤʘ ʚ ʦʙʣʘʩʪʠ ʠʟʫʯʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʜʣʷ ʧʨʠʨʦʜʳ ʠ 

ʯʝʣʦʚʝʢʘ ʭʠʤʠʯʝʩʢʦʡ ʚʦʡʥʳ ʘʨʤʠʠ ʉʐɸ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʜʝʬʦʣʠʘʥʪʦʚ, ʩʦʜʝʨʞʘʚʰʠʭ ʜʠʦʢʩʠʥʳ (1961-1972). 

ɺʦʟʤʦʞʥʦʩʪʠ ʠ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʭ ʥʦʚʳʭ 

ʟʥʘʥʠʡ ʠ ʟʘʢʣʶʯʝʥʠʡ ʧʨʠ ʨʝʰʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ 

ʈʦʩʩʠʠ ʨʘʩʩʤʦʪʨʝʥʳ ʥʘ ʧʨʠʤʝʨʝ ʠʟʫʯʝʥʠʷ ʠ ʦʮʝʥʢʠ 

ʦʧʘʩʥʦʩʪʠ ʤʘʣʳʭ ʜʦʟ ʉʕʊ, ʟʘʛʨʷʟʥʷʶʱʠʭ ʩʨʝʜʫ ʠ ʙʠʦʪʫ ʟʘ 

ʧʨʝʜʝʣʘʤʠ ʩʘʥʠʪʘʨʥʦʡ ʟʦʥʳ ʧʦʣʠʛʦʥʘ ʪʚʝʨʜʳʭ ʦʪʭʦʜʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ çʉʘʣʘʨʴʝʚʦè (ʛ. ʄʦʩʢʚʘ).  

ʂ ʢʣʶʯʝʚʳʤ ʨʘʟʜʝʣʘʤ ʤʦʜʫʣʝʡ ʤʳ ʦʪʥʦʩʠʤ: 

- ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʵʢʦʪʦʢʩʠʢʦʣʦʛʠʠ ʉʕʊ. 

ʇʦʩʣʝ ʦʩʚʦʝʥʠʷ ʢʫʨʩʘ ʩʪʫʜʝʥʳ ʜʦʣʞʥʳ ʟʥʘʪʴ ʦʩʥʦʚʥʳʝ 

ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʧʦʥʷʪʠʷ, ʦʪʨʘʞʘʶʱʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ  ʩʚʦʡʩʪʚ ʉʕʊ, ʧʨʠʝʤʳ ʠ ʤʝʪʦʜʳ ʠʭ ʨʝʛʠʩʪʨʘʮʠʠ 

ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ ʦʨʛʘʥʠʟʘʮʠʠ ʙʠʦʩʠʩʪʝʤ (ʦʨʛʘʥʠʟʤ, 

ʧʦʧʫʣʷʮʠʷ ʠ ʵʢʦʩʠʩʪʝʤʘ). ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʦʩʚʦʝʥʠʷ 

ʢʦʤʧʝʪʝʥʮʠʡ ʥʘ ʩʝʤʠʥʘʨʘʭ ʧʨʦʚʦʜʷʪ ʨʘʟʙʦʨ ʩʪʘʪʝʡ, 

ʧʦʩʚʷʱʝʥʥʳʭ ʤʝʪʦʜʠʯʝʩʢʠʤ ʧʨʦʙʣʝʤʘʤ ʠʟʫʯʝʥʠʷ ʠ ʦʮʝʥʢʠ 

ʦʧʘʩʥʦʩʪʠ ʉʕʊ; 

-  ʩʦʚʨʝʤʝʥʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʚ ʦʙʣʘʩʪʠ ʤʦʣʝʢʫʣʷʨʥʦʡ 

ʪʦʢʩʠʢʦʣʦʛʠʠ ʉʕʊ. ʈʘʟʜʝʣ ʨʘʩʢʨʳʚʘʝʪ ʫʯʘʩʪʠʝ 

ʤʦʣʝʢʫʣʷʨʥʳʭ ʩʪʨʫʢʪʫʨ ʠ ʩʦʙʳʪʠʡ ʚ ʨʝʘʣʠʟʘʮʠʠ ʚʳʟʳʚʘʝʤʳʭ 

ʉʕʊ ʵʬʬʝʢʪʦʚ, ʚʢʣʶʯʘʷ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʦʪʜʝʣʴʥʳʭ ʉʕʊ ʩ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ, 

ʩʠʛʥʘʣʴʥʳʤʠ ʧʫʪʷʤʠ ʠ ʵʣʝʤʝʥʪʘʤʠ ɼʅʂ.  ʉʧʝʮʠʘʣʴʥʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʫʯʘʩʪʚʫʶʱʠʤ ʚ ʧʨʦʷʚʣʝʥʠʠ ʠʥʪʦʢʩʠʢʘʮʠʠ 
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ʨʝʮʝʧʪʦʨʥʳʤ (ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʘʨʠʣʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ 

ʨʝʮʝʧʪʦʨʘ) ʠ ʥʝʨʝʮʝʧʪʦʨʥʳʤ ʤʝʭʘʥʠʟʤʘʤ ʦʪʚʝʪʦʚ, ʨʦʣʠ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ɼʅʂ, ʙʠʦʣʦʛʠʯʝʩʢʠʤ 

ʦʩʦʙʝʥʥʦʩʪʷʤ ʵʢʩʧʦʥʠʨʦʚʘʥʥʦʛʦ ʦʨʛʘʥʠʟʤʘ ʠ ʩʚʷʟʘʥʥʳʤ ʩ 

ʥʠʤʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʤ ʠ ʛʝʥʝʪʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ 

ʥʘʙʣʶʜʘʝʤʳʭ ʵʬʬʝʢʪʦʚ. ʆʩʦʙʦ ʨʘʩʩʤʦʪʨʝʥʳ 

ʛʦʨʤʦʥʦʧʦʜʦʙʥʳʝ ʩʚʦʡʩʪʚʘ ʵʪʠʭ ʚʝʱʝʩʪʚ, ʦʧʨʝʜʝʣʷʶʱʠʝ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʠʟʣʝʯʠʤʳʭ ʠ ʥʝʠʟʣʝʯʠʤʳʭ ʬʦʨʤ ʵʢʦʣʦʛʦ-

ʟʘʚʠʩʠʤʦʡ ʧʘʪʦʣʦʛʠʠ, ʥʘʨʫʰʝʥʠʡ ʨʘʟʚʠʪʠʷ. ɼʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʪʠʭ ʟʥʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ 

ʩʦʙʩʪʚʝʥʥʳʭ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ  ʚʦ ɺʴʝʪʥʘʤʝ, ʘ 

ʪʘʢʞʝ ʩʘʤʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʥʘʫʯʥʳʝ ʧʫʙʣʠʢʘʮʠʠ, 

ʧʦʩʚʷʱʝʥʥʳʝ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʜʠʦʢʩʠʥʦʚ ʠ 

ʜʠʦʢʩʠʥʦʧʦʜʦʙʥʳʭ ʚʝʱʝʩʪʚ ʥʘ ʤʦʣʝʢʫʣʷʨʥʳʝ ʠ ʢʣʝʪʦʯʥʳʝ 

ʩʪʨʫʢʪʫʨʳ ʚ ʨʘʟʥʳʭ ʪʢʘʥʷʭ, ʘ ʪʘʢʞʝ ʥʘ ʩʠʩʪʝʤʳ ʠ ʦʨʛʘʥʠʟʤʳ, 

ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʦʥʪʦʛʝʥʝʟʘ ʢʘʢ ʧʨʠ ʦʩʪʨʦʤ 

ʚʦʟʜʝʡʩʪʚʠʠ ʉʕʊ, ʪʘʢ ʠ ʧʨʠ ʜʣʠʪʝʣʴʥʦʡ ʭʨʦʥʠʯʝʩʢʦʡ 

ʵʢʩʧʦʟʠʮʠʠ. ʇʦʣʫʯʘʝʤʳʝ ʥʘ ʣʝʢʮʠʷʭ ʟʥʘʥʠʷ ʟʘʢʨʝʧʣʷʶʪʩʷ 

ʧʫʪʝʤ ʨʘʟʙʦʨʘ ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʧʨʦʙʣʝʤʘʤ 

ʤʦʣʝʢʫʣʷʨʥʦʡ ʪʦʢʩʠʢʦʣʦʛʠʠ ʉʕʊ; 

- ʜʦʩʪʠʞʝʥʠʷ ʙʠʦʤʝʜʠʮʠʥʳ ʚ ʦʙʣʘʩʪʠ ʠʟʫʯʝʥʠʷ 

ʵʢʦʣʦʛʦ-ʟʘʚʠʩʠʤʦʡ ʧʘʪʦʣʦʛʠʠ, ʝʝ ʣʝʯʝʥʠʷ ʠ ʩʤʷʛʯʝʥʠʷ 

ʪʷʞʝʩʪʠ ʪʝʯʝʥʠʷ. ʇʨʠʚʝʜʝʥʳ ʩʦʙʩʪʚʝʥʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʦʛʦ 

ʥʦʟʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʥʷʪʠʷ çɼʠʦʢʩʠʥʦʚʘʷ ʧʘʪʦʣʦʛʠʷè. ɺ ʭʦʜʝ 

ʣʝʢʮʠʡ ʩʪʫʜʝʥʪʳ ʟʥʘʢʦʤʷʪʩʷ ʩ ʤʝʭʘʥʠʟʤʘʤʠ ʠ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫ ʚʴʝʪʥʘʤʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ 

ʟʘʛʨʷʟʥʝʥʥʳʭ ʜʠʦʢʩʠʥʘʤʠ ʪʝʨʨʠʪʦʨʠʡ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʵʪʦʡ 

ʧʘʪʦʣʦʛʠʠ ʤʥʦʛʦʫʨʦʚʥʝʚʳʭ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʦʪʚʝʪʦʚ 

ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʉʕʊ. ɼʣʷ ʵʪʦʛʦ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʪʠʧʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʠʟʤʝʥʝʥʠʷ 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠ ʢʣʠʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʛʦʤʝʦʩʪʘʟʘ, ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʠ ʢʣʝʪʦʯʥʫʶ 

ʧʘʪʦʣʦʛʠʶ, ʢʣʶʯʝʚʳʝ ʬʦʨʤʳ ʧʦʪʝʨʴ ʟʜʦʨʦʚʴʷ ʠ ʥʘʨʫʰʝʥʠʡ 

ʨʘʟʚʠʪʠʷ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʟʙʦʨ ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ ʧʦ 

ʪʝʤʝ ʨʘʟʜʝʣʘ ʧʦʟʚʦʣʷʝʪ ʦʙʫʯʠʪʴ ʩʪʫʜʝʥʪʦʚ ʤʝʪʦʜʘʤ 
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ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʥʠʡ ʥʘ ʧʨʘʢʪʠʢʝ, 

ʬʦʨʤʠʨʦʚʘʪʴ ʫ ʥʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʵʢʦʣʦʛʠʯʝʩʢʦʝ 

ʤʳʰʣʝʥʠʝ; 

- ʤʝʪʦʜʠʯʝʩʢʠʝ  ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʤʷʛʯʝʥʠʶ 

ʧʦʩʣʝʜʩʪʚʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʟʘʛʨʷʟʥʝʥʠʝʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʤʘʣʳʤʠ ʜʦʟʘʤʠ ʉʕʊ, ʠʟʫʯʘʶʪʩʷ ʥʘ ʢʦʥʢʨʝʪʥʳʭ ʧʨʠʤʝʨʘʭ 

ʚʳʷʚʣʝʥʠʷ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʦʮʝʥʢʠ ʦʧʘʩʥʦʩʪʠ 

ʟʘʛʨʷʟʥʸʥʥʳʭ ʉʕʊ ʪʝʨʨʠʪʦʨʠʡ ʚʦ ɺʴʝʪʥʘʤʝ ʠ ʈʦʩʩʠʠ. ɹʦʣʝʝ 

ʪʦʛʦ, ʢʣʶʯʝʚʳʝ ʧʨʠʤʝʨʳ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʭ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʭʦʜʝ ʨʘʟʙʦʨʘ 

ʨʝʮʝʥʟʠʨʦʚʘʥʥʳʭ ʠ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ. 

ʉʧʝʮʠʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʩʦʚʨʝʤʝʥʥʳʤ 

ʛʠʛʠʝʥʠʯʝʩʢʠʤ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʨʝʛʣʘʤʝʥʪʘʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ 

ʈʦʩʩʠʠ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ.  

ʉʦʚʦʢʫʧʥʦʩʪʴ ʟʥʘʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʢʫʨʩʦʚʳʭ ʠ 

ʩʝʤʠʥʘʨʩʢʠʭ ʟʘʥʷʪʠʷʭ, ʧʦʟʚʦʣʷʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʦʧʨʘʚʜʘʥʥʦʝ ʧʦʚʝʜʝʥʠʝ ʯʝʣʦʚʝʢʘ ʚ ʫʩʣʦʚʠʷʭ ʞʠʟʥʠ ʥʘ 

ʟʘʛʨʷʟʥʝʥʥʳʭ ʉʕʊ ʪʝʨʨʠʪʦʨʠʷʭ. ʊʘʢʠʝ ʫʩʣʦʚʠʷ ʪʠʧʠʯʥʳ ʜʣʷ 

ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ. 
 

Umnova N.V., Roumak V.S. 

SUPERECOTOXICANTS IN THE ENVIRONMENT AND 

HUMAN HEALTH: KEY MODULES OF THE VARIABLE 

COMPONENTS IN ENVIRONMENTAL EDUCATION  
1 ï A.N. Severtsov Institute of Ecology and Evolution RAS, Moscow 

2 ï Biological faculty of Lomonosov Moscow State University 

 

Modern programs are prepared to improve the quality of 

environmental education ï çSuperecotoxicants' Environmental 

Toxicologyèand çSuperecotoxicants' Genetic Effectsè. 
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ʀ ʕʂʆʃʆɻʀʗ ʉʆʆɹʑɽʉʊɺè 
 

Kreb D.1, Ningsih R.2, Vanisova E.A.2 

DISTRIBUTION OF CETACEANS ACCORDING TO THE 

SEA CONCENTRATION  OF CHLOROPHYLL IN 

DERAWAN ISLANDS MARINE PARK  - EAST 

KALIMANTAN , INDONESIA  
 1 Conservation Foundation for Rare Aquatic Species of Indonesia  

(YK-RASI), Jakarta, Indonesia 
2Peoplesô Friendship University of Russia (RUDN University), Moscow 

ratnaningsihkuswara2502@gmail.com  

 

Derawan Islands Marine Park (Indonesia) is a nature 

protected area with a high biological diversity, located in the 

coral triangle, and an important migration path for marine 

mammals. The distribution of cetaceans according to the sea 

concentration of chlorophyll (phytoplankton biomass) near the 

East Kalimantan is examined. 

 

The results of marine studies in Mediterranean [1] explain 

that primary productivity in a sea ecosystem plays an important 

role in determining the distribution of marine mammals that 

depend on their prey.  

Long-term research on marine and river mammals in 

Indonesia has been conducted by the Conservation Foundation 

for Rare Aquatic Species of Indonesia (YK-RASI) in East 

Kalimantan [2]. 

The purpose of our study is to evaluate the distribution of 

cetaceans in relation to one of the ecological factors, namely 

concentration of chlorophyll, based on phytoplankton biomass. 

The results are expected to recommend the development of 

conservation areas for marine mammals, so its preservation can 

be maintained from the impact of human activities and the 

surrounding environment. 

mailto:ratnaningsihkuswara2502@gmail.com
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Distribution assessment based on home range is done 

through visual surveys using boat (Fig. 1) and photo 

identification. Cetaceans were searched during eight days (16-23 

August 2015) with a total distance of 571 km in 43.6 hours. 

Distribution assessment based on chlorophyll parameter was done 

by plotting the coordinates of marine mammals by Aqua 

Moderate Resolution Imaging Spectroradiometer (Aqua MODIS) 

satellite image data (Fig. 2). 

 

 
Figure 1. Marine mammal community search effort in August 2015 

 

Groups of cetaceans were found in areas with lower 

chlorophyll values than the overall chlorophyll values in the 

Derawan Islands Marine Park. Marine mammal groups were 

registered in the north (near Maratua and Kakaban Island), center 

(near Bilangbilangan Island) and south part of marine park (near 

main island-Kalimantan). Overall, cetacean groups were found in 

the areas with chlorophyll ranges between 0-1.5 mg / mį (Fig. 2). 
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Figure 2. Distribution of cetaceans according to concentration of 

chlorophyll  

 

Relatively high chlorophyll values were commonly found 

in coastal waters. High chlorophyll values were only found in the 

northern coast of Kalimantan with values of 2-6.5 mg / mį. While 

chlorophyll values near the central and southern coasts, tends to 

be lower. The high value of chlorophyll near the northern coast of 

Kalimantan can be attributed to large amounts of nutrient input 

through run-off directly from human activities on the mainland 

into the Berau delta. Low chlorophyll values in southern coastal 

waters of Kalimantan are due to the absence of direct input of 

nutrients from the land. 

The presence of marine mammals in area which are rich in 

chlorophyll is determined by the fact that phytoplankton biomass 

is the basis of the food chain process.  

In areas with higher chlorophyll values (central and 

southern coastal areas), three groups of marine mammal were 

observed feeding. While in the northern coastal area, where 

chlorophyll values were only between 0-0.5 mg / mį, no feeding 
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activity was found. It shows the influence of phytoplankton 

biomass on marine mammal feeding area.  

Seven species were found, all of them are toothed whales 

(subordo Odontoceti), they are in the highest level of food chains. 

Their distribution depend on distribution of their prey (fish, 

cephalopods and other marine organism) and depend indirectly 

on the phytoplankton biomass.  

In addition to chlorophyll values, water depth as ecological 

factor also affects cetaceansô foraging behavior and use of the 

territory. Hastie et al. [3] stated that there is a relationship 

between foraging activities and the characteristics of the seabed 

habitat in Moray Firth, northeastern Scotland. As a result, a 

number of foraging activities generally occur in deeper seabeds 

and deep sea gradients during the month of June-July. 

There references may explain why cetaceans were not 

found in the northern coastal area, inspite of the high chlorophyll 

values, the depth tends to be lower here. On the other hand, 

although the chlorophyll values in the southern coastal area is 

low, water depth clines are steep making this area ideal for 

cetacean foraging activity, as underwater topography is a more 

determining factor. 
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ʄʦʨʩʢʦʡ ʧʘʨʢ ʘʨʭʠʧʝʣʘʛʘ ɼʝʨʘʚʘʥ (ʀʥʜʦʥʝʟʠʷ) - ʵʪʦ ʦʩʦʙʦ 

ʦʭʨʘʥʷʝʤʘʷ ʧʨʠʨʦʜʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʩ ʚʳʩʦʢʠʤ ʙʠʦʣʦʛʠʯʝʩʢʠʤ 

ʨʘʟʥʦʦʙʨʘʟʠʝʤ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚ ʢʦʨʘʣʣʦʚʦʤ ʪʨʝʫʛʦʣʴʥʠʢʝ, ʠ 

ʚʘʞʥʳʡ ʤʠʛʨʘʮʠʦʥʥʳʡ ʧʫʪʴ ʜʣʷ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ. 

ʆʙʩʫʞʜʘʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʠʪʦʦʙʨʘʟʥʳʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʦʜʝʨʞʘʥʠʷ ʭʣʦʨʦʬʠʣʣʘ (ʙʠʦʤʘʩʩʳ ʬʠʪʦʧʣʘʥʢʪʦʥʘ) ʚ 

ʤʦʨʩʢʦʡ ʚʦʜʝ ʫ ɺʦʩʪʦʯʥʦʛʦ ʂʘʣʠʤʘʥʪʘʥʘ. 
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ɼɽʄʆɻʈɸʌʀʏɽʉʂɸʗ ʉʊʈʋʂʊʋʈɸ ʀ 

ʇʈʆʉʊʈɸʅʉʊɺɽʅʅɸʗ ʆʈɻɸʅʀɿɸʎʀʗ ʂʆʃʆʅʀʁ 

ʂɸɺʂɸɿʉʂʆʁ ʋʃʀʊʂʀ  

(STENOMPHALIA RAVERGIENSIS) 

 ɿɸ ʇʈɽɼɽʃɸʄʀ ʅɸʊʀɺʅʆɻʆ ɸʈɽɸʃɸ 
 ʌɻɸʆʋ ɺʆ çɹʝʣʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʘʮʠʦʥʘʣʴʥʳʡ 
ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè, ɹʝʣʛʦʨʦʜ, ʈʦʩʩʠʷ 

valeriavladislavna@gmail.com 

 

ʇʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʢʦʣʦʥʠʡ ʯʫʞʝʨʦʜʥʦʛʦ ʚʠʜʘ 

ʢʘʚʢʘʟʩʢʦʡ ʫʣʠʪʢʠ (Stenomphalia ravergiensis) ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ɹʝʣʛʦʨʦʜʘ. ʅʘ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʫʯʘʩʪʢʘʭ ʛʦʨʦʜʘ ʢʦʣʦʥʠʠ 

ʢʘʚʢʘʟʩʢʦʡ ʫʣʠʪʢʠ ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʯʠʩʣʝʥʥʦʩʪʴ. 

ʉʦʦʪʥʦʰʝʥʠʝ ʨʘʟʤʝʨʥʦ-ʚʦʟʨʘʩʪʥʳʭ ʢʣʘʩʩʦʚ ʠʟʤʝʥʷʝʪʩʷ ʚ 

ʪʝʯʝʥʠʝ ʩʝʟʦʥʘ ʘʢʪʠʚʥʦʩʪʠ ʤʦʣʣʶʩʢʦʚ. ɼʣʷ ʠʩʩʣʝʜʫʝʤʦʡ 

ʢʦʣʦʥʠʠ ʭʘʨʘʢʪʝʨʝʥ ʩʣʫʯʘʡʥʳʡ ʪʠʧ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʆʪʤʝʯʝʥʦ ʚʣʠʷʥʠʝ ʧʨʠʩʫʪʩʪʚʠʷ ʜʨʫʛʠʭ 

ʯʫʞʝʨʦʜʥʳʭ ʚʠʜʦʚ ʥʘʟʝʤʥʳʭ ʤʦʣʣʶʩʢʦʚ ʥʘ ʣʦʢʘʣʴʥʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ S. ravergiensis. 

 

Stenomphalia ravergiensis (A. F®russac, 1835) ʠʣʠ ʫʣʠʪʢʘ 

ʢʘʚʢʘʟʩʢʘʷ ʦʪʥʦʩʷʪʩʷ ʢ ʥʘʟʝʤʥʳʤ ʤʦʣʣʶʩʢʘʤ-ʵʥʜʝʤʠʢʘʤ 

ʂʘʚʢʘʟʘ [1]. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʩʪʘʣʠ ʠʟʚʝʩʪʥʳ ʩʣʫʯʘʠ ʟʘʥʦʩʘ 

S. ravergiensis ʟʘ ʧʨʝʜʝʣʳ ʥʘʪʠʚʥʦʛʦ ʘʨʝʘʣʘ: ʥʘ ʪʝʨʨʠʪʦʨʠʶ 

ɼʦʥʝʮʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ [2], ʇʨʠʘʟʦʚʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ [3], 

ʥʘ ɿʘʧʘʜʥʦʡ ʋʢʨʘʠʥʳ [4]. ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʟʘʥʦʩʘ ʦʪʤʝʯʘʝʪʩʷ 

ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʚʠʜʘ ʢ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʣʘʥʜʰʘʬʪʘʤ. ɼʘʥʥʘʷ 

ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʫʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʘʩʧʝʢʪʦʚ ʢʦʣʦʥʠʡ S. ravergiensis ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʝʣʛʦʨʦʜʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʪʝʯʝʥʠʝ ʚʝʩʝʥʥʝ-ʦʩʝʥʥʝʛʦ 

ʩʝʟʦʥʘ 2017 ʛ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʠ ʨʘʟʤʝʨʥʦ-

ʚʦʟʨʘʩʪʥʦʛʦ ʩʦʩʪʘʚʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʦʢ 

[5], ʨʘʩʧʦʣʦʞʠʚ ʧʦ 20 ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʦʢ (0,25 ʤ2) ʧʨʝʜʝʣʘʭ 
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ʩʝʤʠ ʧʫʥʢʪʦʚ, ʚʳʙʨʘʥʥʳʭ ʚ ʯʝʨʪʝ ɹʝʣʛʦʨʦʜʘ. ɺ ʧʨʝʜʝʣʘʭ 

ʢʘʞʜʦʡ ʧʣʦʱʘʜʢʠ ʚʨʫʯʥʫʶ ʩʦʙʠʨʘʣʠ ʞʠʚʳʭ ʦʩʦʙʝʡ ʚʩʝʭ 

ʚʦʟʨʘʩʪʥʳʭ ʢʣʘʩʩʦʚ. ʈʘʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʩʝʥʪʷʙʨʝ, 

ʨʝʟʫʣʴʪʘʪʳ ʩʦʧʦʩʪʘʚʣʷʣʠ ʩ ʜʘʥʥʳʤʠ ʧʨʝʜʳʜʫʱʝʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʧʨʦʚʦʜʠʣʩʷ ʫʯʝʪ ʯʠʩʣʝʥʥʦʩʪʠ 

S. ravergiensis ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʣʝʪʘ [6]. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʚʦʟʨʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʢʦʣʦʥʠʡ ʚʩʝ 

ʩʦʙʨʘʥʥʳʝ ʦʩʦʙʠ S. ravergiensis ʨʘʟʜʝʣʝʥʳ ʥʘ ʪʨʠ ʨʘʟʤʝʨʥʦ-

ʚʦʟʨʘʩʪʥʳʭ ʢʣʘʩʩʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʠʩʣʘ ʦʙʦʨʦʪʦʚ 

ʨʘʢʦʚʠʥʳ: I ï ʜʦ 3,5 ʦʙʦʨʦʪʘ, II ï ʙʦʣʴʰʝ 3,5 ʦʙʦʨʦʪʘ, ʙʝʟ 

ʦʪʚʦʨʦʪʘ ʫʩʪʴʷ, III ï ʩʦ ʩʬʦʨʤʠʨʦʚʘʥʥʳʤ ʦʪʚʦʨʦʪʦʤ ʫʩʪʴʷ 

(ʧʨʠʟʥʘʢ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʨʦʩʪ ʨʘʢʦʚʠʥʳ ʧʨʝʢʨʘʪʠʣʩʷ). 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʢʦʣʦʥʠʠ S. ravergiensis 

ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʘ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʦʢ ʧʦ 

ʩʭʝʤʝ, ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʨʘʥʝʝ ʂʨʘʤʘʨʝʥʢʦ ʩ ʩʦʘʚʪ. [7]. ɼʣʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣ ʚʳʙʨʘʥ ʦʪʢʨʳʪʳʡ ʫʯʘʩʪʦʢ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʤʝʣʦʚʦʛʦ ʢʘʨʴʝʨʘ ʚ ʯʝʨʪʝ ʛ. 

ɹʝʣʛʦʨʦʜ (50Á62'64ǌʩ.ʰ.; 36Á51'77ǌʚ.ʜ.). ʅʘ ʚʳʙʨʘʥʥʦʤ 

ʫʯʘʩʪʢʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʜʚʘ ʜʨʫʛʠʭ ʯʫʞʝʨʦʜʥʳʭ ʚʠʜʘ 

ʥʘʟʝʤʥʳʭ ʤʦʣʣʶʩʢʦʚ: Brephulopsis cylindrica (Menke, 1828) ʠ 

Xeropicta derbentina (Krynicki, 1936). ʇʨʦʙʥʳʝ ʧʣʦʱʘʜʢʠ 

ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʚ ʚʠʜʝ ʨʝʛʫʣʷʨʥʦʡ ʩʝʪʢʠ: 8 ʪʨʘʥʩʝʢʪ ʧʦ 20 

ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʦʢ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʣʦʱʘʜʢʘʤʠ 

ʩʦʩʪʘʚʣʷʣʦ 1,5 ʤ. ʉʙʦʨ ʤʦʣʣʶʩʢʦʚ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʢʘʞʜʦʡ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʢʠ ʧʣʦʱʘʜʴʶ 0,25 ʤ2. ʇʨʦʙʳ 

ʦʪʙʠʨʘʣʠʩʴ ʢʘʞʜʳʡ ʤʝʩʷʮ ʩ ʤʘʷ ʧʦ ʘʚʛʫʩʪ, ʚ ʩʝʥʪʷʙʨʝ ʥʘ 

ʠʩʩʣʝʜʫʝʤʦʤ ʫʯʘʩʪʢʝ ʤʦʣʣʶʩʢʠ ʦʙʥʘʨʫʞʝʥʳ ʥʝ ʙʳʣʠ.  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʠʧʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʩʦʙʝʡ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʮʝʥʢʠ ʠʥʜʝʢʩʘ ʄʦʨʠʩʠʪʘ [8], ʘ 

ʪʘʢʞʝ ʛʣʦʙʘʣʴʥʳʡ ʠʥʜʝʢʩ ʄʦʨʘʥʘ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʨʦʚʝʨʠʪʴ 

ʛʠʧʦʪʝʟʫ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʘʚʪʦʢʦʨʨʝʣʷʮʠʠ, ʢʦʪʦʨʘʷ ʦʙʳʯʥʦ 

ʚʳʨʘʞʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʙʣʠʟʣʝʞʘʱʠʝ ʫʯʘʩʪʢʠ ʙʦʣʝʝ ʧʦʜʦʙʥʳ, 

ʯʝʤ ʫʜʘʣʝʥʥʳʝ [7,9]. 

ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ɹʝʣʛʦʨʦʜʘ ʯʠʩʣʝʥʥʦʩʪʴ ʦʩʦʙʝʡ ʚ ʢʦʣʦʥʠʷʭ S. ravergiensis 
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(ʪʘʙʣ. 1) ʥʘʭʦʜʠʪʩʷ ʥʘ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʚ ʪʝʯʝʥʠʝ 

ʚʩʝʛʦ ʩʝʟʦʥʘ ʘʢʪʠʚʥʦʩʪʠ. ʊʦʣʴʢʦ ʚ ʧʫʥʢʪʝ çɺʦʜʩʪʨʦʡè, ʛʜʝ 

ʤʦʣʣʶʩʢ ʙʳʣ ʚʧʝʨʚʳʝ ʦʙʥʘʨʫʞʝʥ ʚ 2002 ʛ. [10], ʯʠʩʣʝʥʥʦʩʪʴ 

ʢʦʣʦʥʠʠ ʟʘʤʝʪʥʦ ʥʠʞʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʦʩʪʘʣʴʥʳʤʠ ʧʫʥʢʪʘʤʠ, 

ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ ʚʣʠʷʥʠʝʤ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ. 

ʊʘʙʣʠʮʘ 1.  

ʇʦʢʘʟʘʪʝʣʠ ʧʣʦʪʥʦʩʪʠ ʧʦʧʫʣʷʮʠʠ ʠ ʯʘʩʪʦʪʘ ʨʘʟʤʝʨʥʦ-

ʚʦʟʨʘʩʪʥʳʭ ʢʣʘʩʩʦʚ S. ravergiensis. 

ʄʝʩʷʮ ʋʯʘʩʪʢʠ 
D, 

ʦʩʦʙʝʡ/ʤ2 

ʈʘʟʤʝʨʥʦ-ʚʦʟʨʘʩʪʥʳʝ ʢʣʘʩʩʳ, % 

1 ʢʣʘʩʩ 2 ʢʣʘʩʩ 3 ʢʣʘʩʩ 

ʀʶʥʴ-

ʠʶʣʴ 

ɼʦʥʝʮ 46 21,7 58,7 19,6 

ʄʠʯʫʨʠʥʘ 58 34,5 46,6 18,9 

ʂʘʣʠʥʠʥʘ 47 14,9 38,3 46,8 

ɹʦʪ.ʩʘʜ 51 39,2 37,3 23,5 

ɺʝʟʝʣʢʘ 54 16,7 36,3 37,0 

ʂʘʨʴʝʨ 27 25,9 55,6 18,5 

ɺʦʜʩʪʨʦʡ 5 20,0 20,0 60,0 

ʉʝʥʪʷʙʨʴ 

ɼʦʥʝʮ 63,2 18,9 20,3 60,8 

ʄʠʯʫʨʠʥʘ 57,6 18,1 29,2 52,8 

ʂʘʣʠʥʠʥʘ 45,6 15,8 19,3 64,9 

ɹʦʪ.ʩʘʜ 51,2 34,4 26,6 39,1 

ɺʝʟʝʣʢʘ 51,2 43,8 19,7 37,5 

ʂʘʨʴʝʨ 48 21,7 18,0 60,0 

ɺʦʜʩʪʨʦʡ 27,2 35,3 11,8 52,9 

ɺ ʪʝʯʝʥʠʝ ʩʝʟʦʥʘ ʘʢʪʠʚʥʦʩʪʠ ʚ ʢʦʣʦʥʠʷʭ ʢʘʚʢʘʟʩʢʦʡ 

ʫʣʠʪʢʠ ʤʝʥʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝ ʨʘʟʤʝʨʥʦ-ʚʦʟʨʘʩʪʥʳʭ ʢʣʘʩʩʦʚ. 

ʖʚʝʥʠʣʴʥʳʝ ʦʩʦʙʠ ʧʨʝʦʙʣʘʜʘʶʪ ʚ ʥʘʯʘʣʝ ʠ ʩʝʨʝʜʠʥʝ ʣʝʪʘ ʠ 

ʜʦʩʪʠʛʘʶʪ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʟʨʝʣʦʩʪʠ ʢ ʥʘʯʘʣʫ ʦʩʝʥʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʢʦʣʦʥʠʠ S. 

ravergiensis ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʤʝʣʦʚʦʛʦ ʢʘʨʴʝʨʘ ɹʝʣʛʦʨʦʜʘ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʵʪʘ ʢʦʣʦʥʠʷ ʠʤʝʝʪ ʩʣʫʯʘʡʥʳʡ ʪʠʧ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 
ʚʳʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʄʦʨʘʥʘ (ʪʘʙʣ. 2). ʉʪʦʠʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʤʝʣʦʚʦʛʦ ʢʘʨʴʝʨʘ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʢʦʣʦʥʠʷ ʢʘʚʢʘʟʩʢʦʡ ʫʣʠʪʢʠ, ʛʜʝ ʦʪʤʝʯʝʥʘ 
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ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʦʩʦʙʝʡ (ʪʘʙʣ. 1, ʫʯʘʩʪʦʢ 

çʂʘʨʴʝʨè). ʆʜʥʘʢʦ ʥʘ ʠʩʩʣʝʜʫʝʤʦʤ ʫʯʘʩʪʢʝ ʪʘʢʞʝ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʜʚʘ ʜʨʫʛʠʭ ʘʜʚʝʥʪʠʚʥʳʭ ʚʠʜʘ (B. cylindrica ʠ 

X. derbentina), ʯʪʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʚʣʠʷʝʪ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

S. ravergiensis. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʜʘʥʥʳʡ ʚʠʜ ʥʝ 

ʚʳʜʝʨʞʠʚʘʝʪ ʢʦʥʢʫʨʝʥʮʠʠ ʩ ʜʚʫʤʷ ʜʨʫʛʠʤʠ ʯʫʞʝʨʦʜʥʳʤʠ 

ʚʠʜʘʤʠ ʤʦʣʣʶʩʢʦʚ. ɺ ʧʨʝʜʝʣʘʭ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʦʢ 

ʢʘʚʢʘʟʩʢʘʷ ʫʣʠʪʢʘ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʘ, ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʚʣʠʷʝʪ ʥʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ.  

ʊʘʙʣʠʮʘ 2 

ʆʮʝʥʢʠ ʛʣʦʙʘʣʴʥʦʛʦ ʠʥʜʝʢʩʘ ʄʦʨʘʥʘ (IM) 

ʚ ʢʦʣʦʥʠʠ S. ravergiensis 

ʄʝʩʷʮ 

ʇʦʢʘʟʘʪʝʣʠ 

IM 

ʆʞʠʜʘʝʤʦʝ 

ʟʥʘʯʝʥʠʝ 

ʢʨʠʪʝʨʠʷ, E [IM] 

ʂʨʠʪʝʨʠʡ 

ʟʥʘʯʠʤʦʩʪ

ʠ z 

ʨ- 

ʟʥʘʯʝʥʠʝ 

ʊʠʧ 

ʧʨʦʩʪʨʘʥʩʪʚ. 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʄʘʡ 0,06 -0,006 1,78 0,08 ʩʣʫʯʘʡʥʳʡ 

ʀʶʥʴ -0,01 -0,006 -1,31 0,19 ʩʣʫʯʘʡʥʳʡ 

ʀʶʣʴ -0,02 -0,006 -0,55 0,58 ʩʣʫʯʘʡʥʳʡ 

ɸʚʛʫʩʪ -0,02 -0,006 -0,48 0,63 ʩʣʫʯʘʡʥʳʡ 

ɿʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʄʦʨʠʩʠʪʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ 

ʩʝʟʦʥʘ ʘʢʪʠʚʥʦʩʪʠ ʜʣʷ S. ravergiensis ʭʘʨʘʢʪʝʨʝʥ ʢʘʢ 

ʘʛʨʝʛʠʨʦʚʘʥʥʳʡ, ʪʘʢ ʠ ʩʣʫʯʘʡʥʳʡ ʪʠʧ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ 

ʧʨʝʜʝʣʘʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʧʣʦʱʘʜʦʢ (ʪʘʙʣ. 3). 

ʊʘʙʣʠʮʘ 3. 

ʆʮʝʥʢʠ ʠʥʜʝʢʩʘ ʄʦʨʠʩʠʪʘ (Iŭ) ʜʣʷ ʢʦʣʦʥʠʠ S. ravergiensis 

ʄʝ-

ʩʷʮ 

ʇʦʢʘʟʘʪʝʣʠ 

ʂʨʠʪʝʨʠʡ 

ʟʥʘʯʠ-

ʤʦʩʪʠ 

ʨ-

ʟʥʘʯʝʥʠʝ 

Mu 

(2,5%) 

Mc 

(97,5%) 
Iŭ 

ʊʠʧ 

ʧʨʦʩʪʨʘʥʩʪʚ. 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʄʘʡ 3,1527 219,276 0,001 2,314 0,179 ʘʛʨʝʛʠʨ. 

ʀʶʥʴ 2,353 180,647 0,115 3,3 1,064 cʣʫʯ. 

ʀʶʣʴ 34,286 392 1,09Ĭ1021 6,258 3,717 ʘʛʨʝʛʠʨ 

ɸʚʛ. 0 156 0,552 13,268 10,007 cʣʫʯ 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʢʦʣʦʥʠʠ 

ʯʫʞʝʨʦʜʥʦʛʦ ʚʠʜʘ S. ravergiensis ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʝʣʛʦʨʦʜʘ 

ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʯʠʩʣʝʥʥʦʩʪʴ, ʯʪʦ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʜʘʣʴʥʝʡʰʝʤʫ ʨʘʟʚʠʪʠʶ ʠʥʚʘʟʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ 

ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɼʣʷ ʢʦʣʦʥʠʠ ʢʘʚʢʘʟʩʢʦʡ ʫʣʠʪʢʠ, 

ʣʦʢʘʣʠʟʦʚʘʥʥʦʡ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʤʝʣʦʚʦʛʦ ʢʘʨʴʝʨʘ ʛ. 

ɹʝʣʛʦʨʦʜ, ʭʘʨʘʢʪʝʨʝʥ ʩʣʫʯʘʡʥʳʡ ʪʠʧ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʊʘʢʞʝ ʦʪʤʝʯʝʥʦ ʚʣʠʷʥʠʝ ʧʨʠʩʫʪʩʪʚʠʷ ʜʨʫʛʠʭ 

ʯʫʞʝʨʦʜʥʳʭ ʚʠʜʦʚ ʥʘʟʝʤʥʳʭ ʤʦʣʣʶʩʢʦʚ ʥʘ ʣʦʢʘʣʴʥʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ S. ravergiensis. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ 

ʈʌʌʀ ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦʛʦ ʧʨʦʝʢʪʘ ˉ 18-34-00010. 

ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʉ. ʉ. ʂʨʘʤʘʨʝʥʢʦ ʟʘ 

ʢʦʥʩʫʣʴʪʘʮʠʶ ʠ ʮʝʥʥʳʝ ʩʦʚʝʪʳ, ʘ ʪʘʢʞʝ ʇ. ɸ. ʋʢʨʘʠʥʩʢʦʤʫ 

ʟʘ ʧʦʤʦʱʴ ʚ ʧʨʦʚʝʜʝʥʠʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ. 
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Article present a study of the demographic and spatial structure of 

the colonies of the non-native species Stenomphalia ravergiensis  

in the territory of Belgorod. This snail had a high population size 

in all the investigated sections of the city area. The proportion of 

size-age classes varies during the activity season. The studied 

colony of S. ravergiensis is characterized by a random type of 

spatial distribution. The influence of other non-native terrestrial 

mollusks on the local distribution of S.ravergiensis was noted. 
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ʇʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʵʢʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʩʦʩʪʦʷʥʠʷ ʤʠʢʨʦʙʥʳʭ ʩʦʦʙʱʝʩʪʚ  ʧʦʩʪʘʛʨʦʛʝʥʥʳʭ ʩʝʨʳʭ 

ʣʝʩʥʳʭ ʧʦʯʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ 

ʩʪʘʜʠʠ ʩʫʢʮʝʩʩʠʠ ʥʘ ʙʳʚʰʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʴʷʭ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩʢʣʘʜʳʚʘʶʪʩʷ ʚ 

ʚʝʨʭʥʝʤ ʩʣʦʝ ʧʦʯʚʳ (0-5 ʩʤ). ʉ ʛʣʫʙʠʥʦʡ ʩʥʠʞʘʝʪʩʷ 

ʜʦʩʪʫʧʥʦʩʪʴ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʥʘʙʣʶʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʩʪʨʫʢʪʫʨʝ 

ʤʠʢʨʦʙʥʳʭ ʩʦʦʙʱʝʩʪʚ. 

 

ɺʚʝʜʝʥʠʝ. ɿʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʚʳʧʦʣʥʝʥʠʠ ʧʦʯʚʦʡ 

ʩʚʦʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʵʢʦʩʠʩʪʝʤʥʳʭ ʬʫʥʢʮʠʡ ʠʛʨʘʝʪ 

ʧʦʯʚʝʥʥʦʝ ʤʠʢʨʦʙʥʦʝ ʩʦʦʙʱʝʩʪʚʦ. ʇʨʠ ʵʪʦʤ ʩʪʨʫʢʪʫʨʘ 

ʤʠʢʨʦʙʦʮʝʥʦʟʦʚ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʧʦʯʚʳ, 

ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʢʦʣʠʯʝʩʪʚʘ 

ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʧʦʩʪʫʧʘʶʱʝʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʦʯʚʝʥʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʚʝʩʴʤʘ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʣʶʙʦʤʫ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʥʘ 

ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ, ʚʢʣʶʯʘʷ ʠʟʤʝʥʝʥʠʷ ʚ ʩʠʩʪʝʤʝ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ [1-3]. 

ɺʘʞʥʳʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʠ ʩʦʩʪʦʷʥʠʝ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʤʠʢʨʦʙʥʳʭ 

ʩʦʦʙʱʝʩʪʚ, ʘ ʪʘʢʞʝ ʩʪʝʧʝʥʴ ʟʨʝʣʦʩʪʠ ʵʢʦʩʠʩʪʝʤ, ʷʚʣʷʶʪʩʷ 

ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʤʠʢʨʦʙʥʦʡ ʙʠʦʤʘʩʩʳ (Cʤʠʢ) ʥʘ 

ʝʜʠʥʠʮʫ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ ʧʦʯʚʳ (Corg) ʠ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ (qCO2) ʧʦʢʘʟʳʚʘʶʱʠʡ, 

ʩʢʦʣʴʢʦ ʉʆ2 ʧʨʦʜʫʮʠʨʫʝʪʩʷ ʥʘ ʝʜʠʥʠʮʫ ʙʠʦʤʘʩʩʳ. ʇʦ 
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ʚʝʣʠʯʠʥʝ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦʙ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʩʦʝʜʠʥʝʥʠʡ ʜʣʷ ʧʦʯʚʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʘ ʜʦʣʷ 

ʤʠʢʨʦʙʥʦʛʦ ʫʛʣʝʨʦʜʘ ʚ ʦʙʱʝʤ ʢʦʣʠʯʝʩʪʚʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʫʛʣʝʨʦʜʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ 

ʤʠʢʨʦʙʥʳʭ ʩʦʦʙʱʝʩʪʚ [4,5]. 

ɺ ʨʘʤʢʘʭ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ 

ʠʟʤʝʥʝʥʠʷ  ʜʘʥʥʳʭ ʵʢʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʩʦʩʪʦʷʥʠʷ ʤʠʢʨʦʙʦʮʝʥʦʟʦʚ ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚ ʧʦʩʣʝ 

ʚʳʚʝʜʝʥʠʷ ʠʭ ʠʟ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʳʙʨʘʥʳ ʙʳʚʰʠʝ ʧʘʭʦʪʥʳʝ ʧʦʯʚʳ ʆʧʳʪʥʦ-ʧʦʣʝʚʦʡ ʩʪʘʥʮʠʠ 

ʀʥʩʪʠʪʫʪʘ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ 

ʧʦʯʚʦʚʝʜʝʥʠʷ ʈɸʅ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʟʘʣʝʞʥʳʡ 

ʭʨʦʥʦʨʷʜ: ʧʘʨʦʚʦʝ ʧʦʣʝ, ʟʘʣʝʞʠ 9, 13, 22 ʠ 37-ʣʝʪʥʝʛʦ 

ʚʦʟʨʘʩʪʘ, ʘ ʪʘʢʞʝ ʚʪʦʨʠʯʥʳʡ ʣʠʩʪʚʝʥʥʳʡ ʣʝʩ 65-ʣʝʪʥʝʛʦ 

ʚʦʟʨʘʩʪʘ, ʷʚʣʷʶʱʠʡʩʷ ʢʦʥʝʯʥʦʡ ʩʪʘʜʠʝʡ ʩʫʢʮʝʩʩʠʠ [3,6]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʥʘ ʙʘʟʝ ʣʘʙʦʨʘʪʦʨʠʠ 

ʧʦʯʚʝʥʥʳʭ ʮʠʢʣʦʚ ʘʟʦʪʘ ʠ ʫʛʣʝʨʦʜʘ ʀʌʍʠɹʇʇ ʈɸʅ 

(ʛ.ʇʫʱʠʥʦ). ʉʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ (ʉʦʨʛ) 

ʦʧʨʝʜʝʣʷʣʠ ʚ ʧʨʦʙʘʭ, ʦʪʦʙʨʘʥʥʳʭ ʤʝʪʦʜʦʤ ʢʦʥʚʝʨʪʘ ʠʟ 

ʯʝʪʳʨʝʭ ʧʦʯʚʝʥʥʳʭ ʩʣʦʝʚ (0-5 ʩʤ, 5-10 ʩʤ, 10-20 ʩʤ ʠ 20-30 

ʩʤ) ʥʘ ʵʣʝʤʝʥʪʥʦʤ CHNS ʘʥʘʣʠʟʘʪʦʨʝ ʬʠʨʤʳ Leco (ʉʐɸ). 

ʉʦʜʝʨʞʘʥʠʝ ʫʛʣʝʨʦʜʘ ʤʠʢʨʦʙʥʦʡ ʙʠʦʤʘʩʩʳ (Cmic) 

ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʩʫʙʩʪʨʘʪʠʥʜʫʮʠʨʦʚʘʥʥʦʛʦ ʜʳʭʘʥʠʷ ï ʧʦ 

ʩʢʦʨʦʩʪʠ ʵʤʠʩʩʠʠ ʉʆ2 ʧʦʩʣʝ ʦʙʦʛʘʱʝʥʠʷ ʧʦʯʚʳ 

ʧʠʪʘʪʝʣʴʥʳʤ ʩʫʙʩʪʨʘʪʦʤ [7]. ʄʝʪʘʙʦʣʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ 

qCO2 ʨʘʩʩʯʠʪʳʚʘʣʠ ʢʘʢ ʩʦʦʪʥʦʰʝʥʠʝ ʩʢʦʨʦʩʪʝʡ ʚʳʜʝʣʝʥʠʷ 

ʉʆ2 ʠʟ ʥʝʦʙʦʛʘʱʝʥʥʦʡ ʧʦʯʚʳ ʠ ʧʦʯʚʳ, ʚ ʢʦʪʦʨʫʶ ʚʥʦʩʠʣʠ 

ʠʟʙʳʪʦʢ ʛʣʶʢʦʟʳ [2]. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʝʣʠʯʠʥʘ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ 

ʢʦʵʬʬʠʮʠʝʥʪʘ qCO2 ʚ ʙʳʚʰʝʤ ʧʘʭʦʪʥʦʤ ʛʦʨʠʟʦʥʪʝ ʩʝʨʳʭ 

ʣʝʩʥʳʭ ʧʦʯʚ ʚʘʨʴʠʨʫʝʪ ʦʪ 0,14 ʜʦ 0,37, ʩʚʠʜʝʪʝʣʴʩʪʚʫʷ ʦ ʪʦʤ, 

ʯʪʦ ʧʦʯʚʝʥʥʳʝ ʤʠʢʨʦʙʦʮʝʥʦʟʳ ʚ ʮʝʣʦʤ ʥʘʭʦʜʷʪʩʷ ʚ 
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ʫʩʣʦʚʠʷʭ, ʙʣʠʟʢʠʭ ʢ ʦʧʪʠʤʘʣʴʥʳʤ ʢʘʢ ʧʦ ʢʦʣʠʯʝʩʪʚʫ 

ʜʦʩʪʫʧʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʪʘʢ ʠ ʧʦ ʪʝʤʧʝʨʘʪʫʨʥʦ-

ʚʣʘʞʥʦʩʪʥʳʤ ʫʩʣʦʚʠʷʤ [2,4]. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʥʘʠʙʦʣʝʝ 

ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ qCO2 (0,30 - 0,37) ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ 37-

ʣʝʪʥʝʡ ʟʘʣʝʞʠ ʠ ʧʦʯʚʳ ʧʦʜ ʣʝʩʦʤ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ 

ʠʥʪʝʥʩʠʚʥʳʭ ʧʨʦʮʝʩʩʘʭ ʨʘʟʣʦʞʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ 

ʚ ʵʪʠʭ ʧʦʯʚʘʭ.  

ɼʦʣʷ Cʤʠʢ ʚ ʦʙʱʝʤ ʢʦʣʠʯʝʩʪʚʝ ʉʦʨʛ ʤʘʢʩʠʤʘʣʴʥʘ ʚ 

ʚʝʨʭʥʝʤ ʥʘʠʙʦʣʝʝ ʛʫʤʫʩʠʨʦʚʘʥʥʦʤ ʩʣʦʝ ʙʳʚʰʝʛʦ ʧʘʭʦʪʥʦʛʦ 

ʛʦʨʠʟʦʥʪʘ (0-5 ʩʤ) ʠ ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʛʣʫʙʠʥʦʡ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʥʠʞʝʥʠʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʤʠʢʨʦʙʥʦʛʦ 

ʩʦʦʙʱʝʩʪʚʘ ʚʥʠʟ ʧʦ ʧʨʦʬʠʣʶ. ʇʨʠ ʵʪʦʤ ʩʢʦʣʴʢʦ-ʥʠʙʫʜʴ 

ʟʘʢʦʥʦʤʝʨʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʚʝʣʠʯʠʥʳ Cʤʠʢ/Cʦʨʛ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʪʠʧʘ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠʣʠ ʚʦʟʨʘʩʪʘ ʟʘʣʝʞʝʡ ʥʝ ʚʳʷʚʣʝʥʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʥʘʤʠ ʧʦʯʚʘʭ 

ʭʨʦʥʦʨʷʜʘ ʤʠʢʨʦʙʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʥʘʭʦʜʷʪʩʷ ʚ ʫʩʣʦʚʠʷʭ, 

ʙʣʠʟʢʠʭ ʢ ʦʧʪʠʤʘʣʴʥʳʤ. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ 

ʫʩʣʦʚʠʷ ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʩʢʣʘʜʳʚʘʶʪʩʷ ʚ ʚʝʨʭʥʝʤ 5-ʪʠ ʩʘʥʪʠʤʝʪʨʦʚʦʤ ʩʣʦʝ ʧʦʯʚʳ. ʉ 

ʛʣʫʙʠʥʦʡ ʩʥʠʞʘʝʪʩʷ ʜʦʩʪʫʧʥʦʩʪʴ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʠ, 

ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʘʙʣʶʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚ 

ʩʪʨʫʢʪʫʨʝ ʤʠʢʨʦʙʥʳʭ ʩʦʦʙʱʝʩʪʚ. 
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ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʩʣʝʜʦʚʘʥʠʷ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʘʨʝʘʣʘ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʩʦʙʩʪʚʝʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʠ ʜʘʥʥʳʭ 

ʠʥʪʝʨʚʴʶʠʨʦʚʘʥʠʷ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʧʦʢʘʟʘʥʦ ʩʥʠʞʝʥʠʝ 

ʯʠʩʣʝʥʥʦʩʪʠ, ʠʩʯʝʟʥʦʚʝʥʠʝ ʧʦʩʝʣʝʥʠʡ ʠ ʩʦʢʨʘʱʝʥʠʝ 

ʧʨʠʛʦʜʥʳʭ ʤʝʩʪ ʦʙʠʪʘʥʠʷ S. major. ʉʦʚʨʝʤʝʥʥʘʷ ʪʝʥʜʝʥʮʠʷ 

ʩʦʟʜʘʝʪ ʫʛʨʦʟʫ ʩʫʱʝʩʪʚʦʚʘʥʠʶ ʚʠʜʘ. 

 

ɹʦʣʴʰʦʡ ʠʣʠ ʨʳʞʝʚʘʪʳʡ ʩʫʩʣʠʢ Spermophilus major 

Pallas, 1778. ̫ ʚʣʷʝʪʩʷ ʪʠʧʠʯʥʳʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʝʚʨʘʟʠʡʩʢʠʭ 

ʚʠʜʦʚ ʨʦʜʘ Spermophilus ʆʥ ʟʘʩʝʣʷʝʪ ʦʪʢʨʳʪʳʝ ʩʪʝʧʥʳʝ 

ʙʠʦʪʦʧʳ ʦʪ ɺʦʣʛʠ ʜʦ ʆʤʩʢʘ ʠ ʦʪ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʜʦ 

ɽʢʘʪʝʨʠʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ. S. major, ʢʘʢ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ 

ʚʠʜʳ ʩʫʩʣʠʢʦʚ, ʪʨʘʜʠʮʠʦʥʥʦ ʩʯʠʪʘʝʪʩʷ ʚʨʝʜʠʪʝʣʝʤ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ. ʇʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʦʥ ʤʦʞʝʪ ʦʙʨʘʟʦʚʳʚʘʪʴ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʢʦʣʦʥʠ [1, 2]. ʆʜʥʘʢʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʩʥʠʞʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʠʩʯʝʟʥʦʚʝʥʠʝ 

ʧʦʩʝʣʝʥʠʡ ʙʦʣʴʰʦʛʦ ʩʫʩʣʠʢʘ ʚ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʷʭ ʘʨʝʘʣʘ [3]. 

ʅʘʤʠ ʙʳʣʘ ʦʙʩʣʝʜʦʚʘʥʘ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʦʧʠʩʘʥʥʦʛʦ 

ʘʨʝʘʣʘ S. major ʚ 2016-2018 ʛʛ. ɼʣʠʥʘ ʧʦʠʩʢʦʚʦʛʦ ʤʘʨʰʨʫʪʘ 

ʩʦʩʪʘʚʠʣʘ 14000 ʢʤ. ʇʨʦʚʦʜʠʣʩʷ ʧʦʠʩʢ ʤʝʩʪ ʦʙʠʪʘʥʠʷ 

ʙʦʣʴʰʦʛʦ ʩʫʩʣʠʢʘ ʧʫʪʝʤ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʧʨʠʛʦʜʥʳʭ ʩʪʘʮʠʡ, ʦʧʨʦʩʘ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʠ ʧʦ 

ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ. ʌʠʢʩʠʨʦʚʘʣʠʩʴ ʤʝʩʪʘ ʚʩʪʨʝʯ 

ʩʫʩʣʠʢʦʚ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʠ ʙʠʦʪʦʧʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʩʝʣʝʥʠʡ, ʥʘʣʠʯʠʝ ʢʣʶʯʝʚʳʭ ʵʣʝʤʝʥʪʦʚ 

ʣʘʥʜʰʘʬʪʘ. ʇʦʣʫʯʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʙʳʣʘ ʬʦʨʤʘʣʠʟʦʚʘʥʘ ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʘ ʧʦ ʢʘʪʝʛʦʨʠʷʤ. ɼʘʥʥʳʝ ʠʥʪʝʨʚʴʶʠʨʦʚʘʥʠʷ 
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ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʩʣʝʜʫʶʱʠʤ ʢʘʪʝʛʦʨʠʷʤ: 1 - ʩʫʩʣʠʢʠ ʚʩʝʛʜʘ 

ʙʳʣʠ ʠ ʩʝʡʯʘʩ ʝʩʪʴ; 2 - ʩʫʩʣʠʢʦʚ ʙʳʣʦ ʤʥʦʛʦ, ʥʦ ʩʝʡʯʘʩ ʤʘʣʦ; 

3 - ʩʫʩʣʠʢʦʚ ʙʳʣʦ ʤʥʦʛʦ, ʥʦ ʩʝʡʯʘʩ ʥʝʪ; 4 - ʩʫʩʣʠʢʦʚ ʚʩʝʛʜʘ 

ʙʳʣʦ ʤʘʣʦ; 5 - ʩʫʩʣʠʢʦʚ ʥʠʢʦʛʜʘ ʥʝ ʙʳʣʦ. ʅʘʰʠ ʥʘʙʣʶʜʝʥʠʷ 

ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʢʘʪʝʛʦʨʠʷʤ: 1 ï ʩʫʩʣʠʢʦʚ ʥʘʙʣʶʜʘʣʠ; 2 - 

ʩʫʩʣʠʢʦʚ ʥʝ ʥʘʙʣʶʜʘʣʠ, ʥʘʡʜʝʥʳ ʥʦʨʳ ʞʠʣʳʝ; 3 - ʥʘʡʜʝʥʳ 

ʥʦʨʳ ʥʝʞʠʣʳʝ; 4 - ʥʦʨʳ ʥʝ ʥʘʡʜʝʥʳ. ɺʚʝʜʝʥʳ ʢʘʪʝʛʦʨʠʠ 

ʢʦʣʦʥʠʡ: 1 ï ʙʦʣʴʰʘʷ; 2 - ʩʨʝʜʥʷʷ; 3 - ʤʘʣʘʷ ʠʣʠ ʦʜʠʥʦʯʥʳʝ 

ʥʦʨʳ, ʠ ʧʘʩʪʙʠʱʥʦʡ ʥʘʛʨʫʟʢʠ: 1 - ʠʥʪʝʥʩʠʚʥʘʷ; 2 - ʩʣʘʙʘʷ; 3 ï 

ʦʪʩʫʪʩʪʚʫʝʪ. ɺ ʢʘʯʝʩʪʚʝ ʢʣʶʯʝʚʳʭ ʵʣʝʤʝʥʪʦʚ ʣʘʥʜʰʘʬʪʘ 

ʫʯʠʪʳʚʘʣʠʩʴ ʦʙʦʯʠʥʘ ʰʦʩʩʝ, ʧʦʣʝʚʘʷ ʜʦʨʦʛʘ ʠʣʠ ʙʝʨʝʛ 

ʚʦʜʦʝʤʘ ʧʦ ʢʘʪʝʛʦʨʠʷʤ 1 - ʥʘʣʠʯʠʝ; 2 - ʦʪʩʫʪʩʪʚʠʝ. ʉʚʝʜʝʥʠʷ 

ʨʘʟʣʠʯʥʦʡ ʧʦʣʥʦʪʳ ʩʦʙʨʘʥʳ ʜʣʷ 168 ʣʦʢʘʣʠʪʝʪʦʚ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.  

ʊʘʙʣʠʮʘ 1. 

ʉʚʝʜʝʥʠʷ ʦ ʩʦʩʪʦʷʥʠʠ ʢʦʣʦʥʠʡ ʙʦʣʴʰʦʛʦ ʩʫʩʣʠʢʘ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʨʦʩʦʚ ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ ʠ ʩʦʙʩʪʚʝʥʥʳʭ 

ʥʘʙʣʶʜʝʥʠʡ (N) 
ʂʘʪʝʛʦ-

ʨʠʠ 

ʆʧʨʦʩʥʳʝ 

ʜʘʥʥʳʝ 

ʅʘʙʣʶʜʝʥʠʷ ʂʦʣʦʥʠʠ ɺʳʧʘʩ ʕʣʝʤʝʥʪʳ 

ʣʘʥʜʰʘʬʪʘ 

1 20 60 25 50 84 

2 32 19 16 57 45 

3 19 17 37 38  

4 8 72    

5 3     

ɺʩʝʛʦ 82 168 78 145 129 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʦʧʨʦʩʥʳʭ ʩʚʝʜʝʥʠʡ (86%) 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʦʰʣʦʤ ʰʠʨʦʢʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ 

ʙʦʣʴʰʦʛʦ ʩʫʩʣʠʢʘ. ʆʜʥʘʢʦ ʪʦʣʴʢʦ ʚ 24% ʩʚʝʜʝʥʠʡ ʛʦʚʦʨʠʪʩʷ 

ʦ ʩʦʭʨʘʥʠʚʰʝʡʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʦʩʪʠ, ʘ ʚ 23% - ʦ ʧʦʣʥʦʤ 

ʠʩʯʝʟʥʦʚʝʥʠʠ. ʄʳ ʦʙʥʘʨʫʞʠʣʠ ʩʫʩʣʠʢʦʚ ʚ 47% 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʤʝʩʪ. ʇʨʠ ʵʪʦʤ ʠʟ 52 ʤʝʩʪ, ʚ ʢʦʪʦʨʳʭ, ʧʦ 

ʩʦʙʨʘʥʥʳʤ ʩʚʝʜʝʥʠʷʤ, ʩʦʭʨʘʥʠʣʠʩʴ ʩʫʩʣʠʢʠ, ʦʥʠ 

ʦʙʥʘʨʫʞʝʥʳ ʥʘʤʠ ʪʦʣʴʢʦ ʚ 31 (ʪʘʙʣ.2). ʆʙʥʘʨʫʞʝʥʥʳʝ ʥʘʤʠ 
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ʧʦʩʝʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʦʜʠʥʦʯʥʦ ʦʙʠʪʘʝʤʳʤʠ 

ʟʚʝʨʴʢʘʤʠ ʠʣʠ ʤʘʣʦʯʠʩʣʝʥʥʳʤʠ (1-2 ʚʳʚʦʜʢʘ) ʧʦʩʝʣʝʥʠʷʤʠ 

(68%). 

ʊʘʙʣʠʮʘ 2. 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʩʦʙʩʪʚʝʥʥʳʭ ʠ ʦʧʨʦʩʥʳʭ ʜʘʥʥʳʭ (N) 

ʅʘʙʣʶʜʝʥʠʷ 

(ʢʘʪʝʛʦʨʠʠ) 

ʆʧʨʦʩʥʳʝ ʜʘʥʥʳʝ (ʢʘʪʝʛʦʨʠʠ) ɺʩʝʛʦ 

1 2 3 4 5 

1 16 10 0 1 1 28 

2 0 5 1 0 0 6 

3 1 6 1 1 0 9 

4 3 11 17 6 2 39 

ɺʩʝʛʦ 20 32 19 8 3  

ʂʦʣʦʥʠʠ (ʢʘʪʝʛʦʨʠʠ) 
 

1 13 0 0 1 0 14 

2 3 6 0 0 1 10 

3 0 9 1 0 0 10 

ɺʩʝʛʦ 16 15 1 1 1  

ʈʘʥʝʝ ʦʪʤʝʯʘʣʘʩʴ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʧʦʩʝʣʝʥʠʡ ʙʦʣʴʰʦʛʦ 

ʩʫʩʣʠʢʘ ʢ ʤʝʩʪʘʤ ʩ ʫʩʠʣʝʥʥʳʤ ʚʳʧʘʩʦʤ, ʦʙʦʯʠʥʘʤ ʜʦʨʦʛ ʠ 

ʜʦʣʠʥʘʤ ʨʝʢ [1, 4]. ʊʘʢʞʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʘʩʪʙʠʱʥʘʷ 

ʥʘʛʨʫʟʢʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʠʰʠ ʥʝʢʦʪʦʨʳʭ ʩʪʝʧʥʳʭ ʥʘʟʝʤʥʳʭ ʙʝʣʠʯʴʠʭ 

[5]. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʥʘʡʜʝʥʥʳʝ ʥʘʤʠ ʙʦʣʴʰʠʝ ʢʦʣʦʥʠʠ 

ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʚ ʤʝʩʪʘʭ ʩ ʠʥʪʝʥʩʠʚʥʳʤ ʚʳʧʘʩʦʤ, ʘ ʙʦʣʝʝ 

ʤʝʣʢʠʝ ʧʦʩʝʣʝʥʠʷ ʯʘʱʝ ʚ ʤʝʩʪʘʭ ʩ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʠʣʠ 

ʦʪʩʫʪʩʪʚʫʶʱʠʤ ʚʳʧʘʩʦʤ (ʨʠʩ.1ɸ). ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʤʝʩʪ 

ʥʘʭʦʜʦʢ ʦʙʠʪʘʥʠʷ ʩʫʩʣʠʢʦʚ (65%) ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʢʣʶʯʝʚʳʝ 

ʵʣʝʤʝʥʪʳ ʣʘʥʜʰʘʬʪʘ (ʨʠʩ.1ɹ).  

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ 

ʠʥʪʝʥʩʠʚʥʦʤ ʩʦʢʨʘʱʝʥʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʦʪʜʝʣʴʥʳʭ ʢʦʣʦʥʠʡ 

ʙʦʣʴʰʦʛʦ ʩʫʩʣʠʢʘ, ʩʦʧʨʷʞʝʥʥʦʤ ʩ ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ ʤʝʩʪ 

ʦʙʠʪʘʥʠʷ, ʥʘ ʚʩʝʤ ʝʛʦ ʘʨʝʘʣʝ. ʉʥʠʞʝʥʠʝ ʧʦʛʦʣʦʚʴʷ ʩʢʦʪʘ ʚ 

1990-2010 ʛʛ. ʚ 5-7 ʨʘʟ ʠ ʩʦʢʨʘʱʝʥʠʝ ʧʘʩʪʙʠʱʥʦʡ ʥʘʛʨʫʟʢʠ 

ʧʨʠʚʝʣʦ ʢ ʜʝʤʫʪʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʩʪʝʧʥʳʭ ʙʠʦʮʝʥʦʟʘʭ 
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[6]. ʇʦ ʥʘʰʠʤ ʥʘʙʣʶʜʝʥʠʷʤ ʵʪʘ ʪʝʥʜʝʥʮʠʷ ʩʦʭʨʘʥʷʝʪʩʷ ʠ 

ʙʦʣʴʰʠʥʩʪʚʦ ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʨʠʛʦʜʥʳʭ ʤʝʩʪ ʦʙʠʪʘʥʠʷ 

ʩʫʩʣʠʢʦʚ ʧʦʢʨʳʪʳ ʚʳʩʦʢʦʪʨʘʚʴʝʤ. ɼʣʷ ʫʪʦʯʥʝʥʠʷ ʫʨʦʚʥʷ 

ʧʘʜʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʬʘʢʪʦʨʦʚ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ ʵʪʦʪ 

ʧʨʦʮʝʩʩ ʥʝʦʙʭʦʜʠʤʳ ʩʧʝʮʠʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɸ   ɹ  
ʈʠʩ. 1. ʅʘʣʠʯʠʝ ʚ ʤʝʩʪʘʭ ʦʙʠʪʘʥʠʷ ʙʦʣʴʰʦʛʦ ʩʫʩʣʠʢʘ ɸ ï 

ʧʘʩʪʙʠʱʥʦʡ ʥʘʛʨʫʟʢʠ, ɹ ï ʢʣʶʯʝʚʳʭ ʵʣʝʤʝʥʪʦʚ 

ʣʘʥʜʰʘʬʪʘ (ʧʦ ʢʘʪʝʛʦʨʠʷʤ). ʇʦ ʛʦʨʠʟʦʥʪʘʣʠ ï ʢʘʪʝʛʦʨʠʠ 

ʢʦʣʦʥʠʡ, ʧʦ ʚʝʨʪʠʢʘʣʠ ï ʢʦʣʠʯʝʩʪʚʦ ʢʦʣʦʥʠʡ. 

ʉʦʢʨʘʱʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʪʝʨʨʠʪʦʨʠʠ ʦʙʠʪʘʥʠʷ 

ʙʦʣʴʰʦʛʦ ʩʫʩʣʠʢʘ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʦʙʱʝʡ ʪʝʥʜʝʥʮʠʝʡ 

ʜʝʧʨʝʩʩʠʠ ʨʷʜʘ ʚʠʜʦʚ ʩʫʩʣʠʢʦʚ ɽʚʨʘʟʠʠ [7, 8]. ʆʯʝʚʠʜʥʦ, ʯʪʦ 

ʢʨʦʤʝ ʣʦʢʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʠʤʝʶʪʩʷ ʦʙʱʠʝ ʧʨʠʯʠʥʳ ʵʪʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʥʘʧʨʠʤʝʨ, ʛʣʦʙʘʣʴʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ. 

ʆʜʥʘʢʦ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʨʠʯʠʥ ʠʩʯʝʟʥʦʚʝʥʠʷ ʩʫʩʣʠʢʦʚ, 

ʢʨʘʡʥʝ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ ʠʭ ʩʦʭʨʘʥʝʥʠʷ ʢʘʢ 

ʢʣʶʯʝʚʳʭ ʚʠʜʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʪʝʧʥʳʭ 

ʵʢʦʩʠʩʪʝʤ. 

ʈʘʙʦʪʘ ʧʦʜʜʝʨʞʘʥʘ ʛʨʘʥʪʦʤ ʈʌʌʀ 16-04-01826. 
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The decrease of number, the disappearance of settlements and the 

reduction of suitable habitats of S. major were indicated 

according to results of our own study of the greater part of the S. 

major area and survey of the local people. The current trend may 

lead to the Russet Souslik becoming an endangered species. 
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ɺʦʡʪʝʥʢʦʚʘ ʅ.ʅ. 

ʆʉʆɹɽʅʅʆʉʊʀ ʕʂʆʃʆɻʀʀ ʉʊɸʌʀʃʀʅʀɼ  

ATHETA GAGATINA ɺ ʃɽʉʅʓʍ ʕʂʆʉʀʉʊɽʄɸʍ 

ʉʄʆʃɽʅʉʂʆʁ ʆɹʃɸʉʊʀ 
ʌɻɹʆʋ ɺʆ ʉʤʦʣʝʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ,  

ʉʤʦʣʝʥʩʢ, ʈʦʩʩʠʷ 
 

ɺʳʷʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʤʠʮʝʪʦʙʠʦʥʪʥʦʛʦ 

ʚʠʜʘ ʩʪʘʬʠʣʠʥʠʜ Atheta gagatina ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʤʦʣʝʥʩʢʦʡ 

ʦʙʣʘʩʪʠ. ʆʧʨʝʜʝʣʝʥʘ ʦʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʠ ʩʪʨʫʢʪʫʨʘ 

ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʚʠʜʘ, ʩʧʝʮʠʬʠʢʘ ʟʘʩʝʣʷʝʤʦʩʪʠ ʞʫʢʦʤ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʛʨʠʙʦʚ ʠ ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʣʝʩʥʳʭ 

ʙʠʦʮʝʥʦʟʘʭ ʦʙʣʘʩʪʠ. 
 

ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ Atheta ʩʝʤʝʡʩʪʚʘ Staphylinidae 

ʦʪʥʦʩʷʪʩʷ ʢ ʛʨʫʧʧʝ ʤʠʮʝʪʦʙʠʦʥʪʥʳʭ ʚʠʜʦʚ, ʯʝʡ ʞʠʟʥʝʥʥʳʡ 

ʮʠʢʣ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥ ʩ ʧʣʦʜʦʚʳʤʠ ʪʝʣʘʤʠ ʨʘʟʣʠʯʥʳʭ 

ʚʠʜʦʚ ʛʨʠʙʦʚ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʳʙʨʘʥʥʳʡ ʥʘʤʠ ʜʣʷ ʘʥʘʣʠʟʘ 

ʚʠʜ Atheta gagatina (Baudi, 1848) ʷʚʣʷʝʪʩʷ ʪʠʧʠʯʥʳʤ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʤʠʮʝʪʦʙʠʦʥʪʥʦʡ ʬʘʫʥʳ ʠ ʠʤʝʝʪ ʰʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʵʢʦʩʠʩʪʝʤʘʭ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ. ɺʩʝ 

ʚʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʦʝ ʦʧʨʝʜʝʣʷʝʪ ʪʫ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ, 

ʢʦʪʦʨʫʶ ʞʫʢ ʠʛʨʘʝʪ ʚ ʧʨʦʮʝʩʩʘʭ ʨʘʟʚʠʪʠʷ ʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʘʤʠʭ ʵʢʦʩʠʩʪʝʤ ʠ ʚ ʧʨʦʮʝʩʩʘʭ 

ʜʝʩʪʨʫʢʮʠʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʛʨʠʙʘʤʠ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ 

ʦ ʩʙʦʨʘʭ ʠ ʥʘʙʣʶʜʝʥʠʷʭ ʘʚʪʦʨʘ ʚ ʧʝʨʠʦʜ ʩ 2003 ʧʦ 2016 ʛʦʜʳ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʀʟʫʯʘʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ 

ʚʭʦʜʠʪ ʚ ʧʦʜʟʦʥʫ ʩʤʝʰʘʥʥʳʭ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ 

ʣʝʩʦʚ. ʉʨʝʜʠ ʜʨʝʚʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʨʝʦʙʣʘʜʘʶʪ 

ʧʝʨʚʠʯʥʳʝ ʝʣʦʚʳʝ ʠ ʩʦʩʥʦʚʳʝ ʣʝʩʘ. ʇʣʦʱʘʜʴ ʣʝʩʦʚ ʣʝʩʥʦʛʦ 

ʬʦʥʜʘ ʩʦʩʪʘʚʣʷʝʪ 2128,4 ʛʘ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 24 % ʟʘʥʠʤʘʶʪ 

ʭʚʦʡʥʳʝ ʥʘʩʘʞʜʝʥʠʷ, 67 % ï ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʝ.  

ʀʟʫʯʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʵʢʦʣʦʛʠʠ 

ʚʠʜʘ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʩʪʘʮʠʦʥʘʨʥʳʭ ʫʯʘʩʪʢʘʭ ʠ ʧʫʪʸʤ 
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ʤʘʨʰʨʫʪʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʚʦ ʚʨʝʤʷ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ 

ʧʦʝʟʜʦʢ. ʉʪʘʮʠʦʥʘʨʥʳʝ ʧʣʦʱʘʜʢʠ ʥʘʭʦʜʷʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʅʇ çʉʤʦʣʝʥʩʢʦʝ ʇʦʦʟʝʨʴʝè, ʚ ʛ. ʉʤʦʣʝʥʩʢʝ ʠ ʝʛʦ ʦʢʨʝʩʪʥʳʭ 

ʣʝʩʘʭ (ʂʨʘʩʥʳʡ ʙʦʨ, ʂʦʣʦʜʥʷ). ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 

ʥʘʠʙʦʣʝʝ ʪʠʧʠʯʥʳʭ ʣʝʩʥʳʭ ʙʠʦʮʝʥʦʟʘʭ ʦʙʣʘʩʪʠ: ʝʣʴʥʠʢ-

ʢʠʩʣʠʯʥʠʢ, ʝʣʴʥʠʢ-ʯʝʨʥʠʯʥʠʢ, ʝʣʴʥʠʢ-ʜʦʣʛʦʤʦʰʥʠʢ, 

ʩʣʦʞʥʳʡ ʙʦʨ, ʙʝʨʝʟʥʷʢ, ʯʝʨʥʦʦʣʴʰʘʥʥʠʢ ʠ ʚʝʨʭʦʚʦʝ ʙʦʣʦʪʦ. 

ɿʘ ʚʨʝʤʷ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʧʦʝʟʜʦʢ ʙʳʣ ʩʦʙʨʘʥ ʤʘʪʝʨʠʘʣ 

ʚ 5 ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʘʭ ʦʙʣʘʩʪʠ (ʉʤʦʣʝʥʩʢʦʤ, 

ɼʝʤʠʜʦʚʩʢʦʤ, ʂʨʘʩʥʠʥʩʢʦʤ ʠ ʂʘʨʜʳʤʦʚʩʢʦʤ, ʍʦʣʤ-

ɾʠʨʢʦʚʩʢʦʤ). ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʝʟʦʥʥʦʡ 

ʜʠʥʘʤʠʢʠ ʩʙʦʨʳ ʠ ʥʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʤʘʷ ʧʦ 

ʦʢʪʷʙʨʴ. ɺʝʩʴ ʤʘʪʝʨʠʘʣ ʩʦʙʨʘʥ ʚʨʫʯʥʫʶ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ 

ʧʣʦʜʦʚʳʭ ʪʝʣ ʛʨʠʙʦʚ, ʞʫʢʠ ʠʟʚʣʝʢʘʣʠʩʴ ʠʟ ʧʣʦʜʦʚʳʭ ʪʝʣ ʚ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʯʪʦ ʠʩʢʣʶʯʘʝʪ ʧʦʪʝʨʶ ʤʘʪʝʨʠʘʣʘ.  

ʈʝʟʫʣʴʪʘʪʳ. Atheta gagatina ï ʤʠʮʝʪʦʙʠʦʥʪʥʳʡ ʚʠʜ ʩ 

ʥʝʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʦʙʱʝʛʦ ʜʦʤʠʥʠʨʦʚʘʥʠʷ ʩʨʝʜʠ 

ʤʠʮʝʪʦʙʠʦʥʪʥʳʭ ʩʪʘʬʠʣʠʥʠʜ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ï 2,7 %.  

ɾʫʢ ʦʙʥʘʨʫʞʝʥ ʥʘ 19 ʚʠʜʘʭ ʛʨʠʙʦʚ ʠʟ 13 ʨʦʜʦʚ, 

ʧʨʠʥʘʜʣʝʞʘʱʠʭ 8 ʩʝʤʝʡʩʪʚʘʤ: Agaricales: ʉʝʤʝʡʩʪʚʦ 

Marasmiaceae: ʈʦʜ Gymnopus: G. dryophilus (Bull.) Murrill 

(1916); G. peronatus (Bolton) Antonin, Halling & Noordel 

(1997); ʉʝʤʝʡʩʪʚʦ Tricholomataceae: ʈʦʜ Clitocybe: C. odora 

(Bull.) P. Kumm. (1871); ʈʦʜ Melanoleuca: M. grammopodia 

(Bull.) Murnill (1914); ʈʦʜ Tricholoma: T. portentosum (Fr.) 

Quǟl. (1872); ʉʝʤʝʡʩʪʚʦ Amanitaceae: ʈʦʜ Amanita: A. citrina 

(Pers.) Pers. (1797); A. muscaria (L.) Lam. (1783); A. pantherina 

(DC.) Krombh. (1846); A. phalloides (Vaill. Ex Fr.) Link (1833); 

ʉʝʤʝʡʩʪʚʦ Pluteaceae: ʈʦʜ Pluteus: P. cervinus P. Kumm. 

(1871); ʉʝʤʝʡʩʪʚʦ Strophariaceae: ʈʦʜ Hypholoma: H. 

fasciculare (Huds.) P. Kumm (1871); ʈʦʜ Kuehneromyces: K. 

mutabilis (Schaeff) Singer & A.H. Sm. (1946); Boletales: 

ʉʝʤʝʡʩʪʚʦ Suillaceae: ʈʦʜ Suillus: S. grevillei (Klotzsch) 

Singer (1945); S. luteus (L.) Roussel (1796); ʉʝʤʝʡʩʪʚʦ 

Boletaceae: ʈʦʜ Phylloporus: P. rhodoxanthus (Schwein.) Bres. 
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(1900); Russulales: ʉʝʤʝʡʩʪʚʦ Russulaceae: ʈʦʜ Russula: R. 

claroflava Crove (1888); R. rosea Pers. (1796); ʈʦʜ Lactarius: L. 

torminosus (Schaeff.) Gray (1821); Polyporales: ʉʝʤʝʡʩʪʚʦ 

Fomitopsidaceae: ʈʦʜ Laetiporus: L. sulphureus (Bull.) Murrill 

(1920).  

ʄʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʦʩʦʙʝʡ ʩʦʙʨʘʥʦ ʥʘ Kuehneromyces 

mutabilis ï 156 ʵʢʟʝʤʧʣʷʨʦʚ ʠ ʥʘ Amanita muscaria ï 140, 

ʤʠʥʠʤʘʣʴʥʦʝ ʥʘ Phylloporus rhodoxanthus ï 3 ɻ ʢʟʝʤʧʣʷʨʘ. 

A. gagatina ʚʩʪʨʝʯʘʝʪʩʷ ʩ ʠʶʥʷ ʧʦ ʩʝʥʪʷʙʨʴ. ʕʪʦʪ ʚʠʜ 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʣʝʪʥʠʤ ʚʠʜʘʤ (ʨʠʩ.1).  
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ʏʠʩʣʝʥʥʦʩʪʴ ʞʫʢʦʚ

 
ʈʠʩ. 1. ʉʝʟʦʥʥʘʷ ʜʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ Atheta gagatina ʚ 

ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ.  

ʄʘʢʩʠʤʘʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʞʫʢʦʚ ʚ ʠʶʥʝ ï 380 

ʵʢʟʝʤʧʣʷʨʦʚ, ʘ ʢ ʩʝʥʪʷʙʨʶ ʯʠʩʣʝʥʥʦʩʪʴ ʧʦʩʪʝʧʝʥʥʦ 

ʩʥʠʞʘʝʪʩʷ, ʧʦʣʥʦʩʪʴʶ ʞʫʢ ʠʩʯʝʟʘʝʪ ʚ ʦʢʪʷʙʨʝ.  

ʉʝʟʦʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʧʦʜʚʝʨʞʝʥʘ ʠ ʟʘʩʝʣʷʝʤʦʩʪʴ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʛʨʠʙʦʚ, ʪʘʢ ʚ ʠʶʥʝ, ʠʶʣʝ ʠ ʘʚʛʫʩʪʝ A. 

gagatina ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ 8 ʚʠʜʘʭ ʛʨʠʙʦʚ ʠ ʪʦʣʴʢʦ ʚ ʩʝʥʪʷʙʨʝ 

ʥʘ 2-ʭ ʚʠʜʘʭ ʛʨʠʙʦʚ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʞʫʢ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ 

Amanita muscaria (ʠʶʥʴ ï ʩʝʥʪʷʙʨʴ), ʥʘ Amanita citrina ʩ 

ʠʶʥʷ ʧʦ ʘʚʛʫʩʪ, ʝʱʸ ʥʘ 2 ʚʠʜʘʭ ʛʨʠʙʦʚ (Melanoleuca 

grammopodia ʠ Amanita phalloides) ʚ ʠʶʥʝ ʠ ʘʚʛʫʩʪʝ, ʥʘ 3-ʭ 

ʚʠʜʘʭ ʛʨʠʙʦʚ (Gymnopus peronatus, Kuehneromyces mutabilis, 

Tricholoma portentosum) ʚ ʠʶʥʝ ʠ ʠʶʣʝ.  

A. gagatina ʦʙʥʘʨʫʞʝʥʘ ʚ 6 ʠʟ 7 ʪʠʧʦʚ ʙʠʦʮʝʥʦʟʦʚ 

(ʢʨʦʤʝ ʚʝʨʭʦʚʦʛʦ ʙʦʣʦʪʘ). ʉʘʤʳʤ ʟʘʩʝʣʝʥʥʳʤ ʤʦʞʥʦ ʩʯʠʪʘʪʴ  

ʝʣʴʥʠʢ-ʜʦʣʛʦʤʦʰʥʠʢ ï 204 ʵʢʟʝʤʧʣʷʨʘ, ʘ ʩʘʤʳʤ ʙʝʜʥʳʤ ï 
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ʙʝʨʝʟʥʷʢ (18 ʦʩʦʙʝʡ). ɼʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ ʯʠʩʣʝʥʥʦʩʪʴ 

ʞʫʢʦʚ ʜʘʥʥʦʛʦ ʚʠʜʘ ʦʙʥʘʨʫʞʝʥʘ ʠ ʚ ʜʨʫʛʠʭ ʙʠʦʮʝʥʦʟʘʭ: ʚ 

ʩʣʦʞʥʦʤ ʙʦʨʫ, ʝʣʴʥʠʢʝ-ʯʝʨʥʠʯʥʠʢʝ ʠ ʝʣʴʥʠʢʝ-ʢʠʩʣʠʯʥʠʢʝ, 

ʚʝʟʜʝ ʙʦʣʝʝ 100 ʵʢʟʝʤʧʣʷʨʦʚ.  

ɺʩʝ ʟʘʩʝʣʷʝʤʳʝ ʞʫʢʦʤ ʚʠʜʳ ʛʨʠʙʦʚ ʠʤʝʝʪ ʚʝʩʴʤʘ 

ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʦ ʚʩʝʭ ʪʠʧʘʭ ʙʠʦʮʝʥʦʟʦʚ, ʦʜʥʘʢʦ 

ʟʘʩʝʣʷʝʤʦʩʪʴ ʠʭ ʥʝ ʦʜʠʥʘʢʦʚʘ. ʄʠʥʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʛʨʠʙʦʚ 

ʟʘʩʝʣʝʥʦ ʚ ʙʝʨʝʟʥʷʢʝ ʠ ʯʝʨʥʦʦʣʴʰʘʥʥʠʢʝ, ʧʦ 2 ʚʠʜʘ 

(Melanoleuca grammopodia, Suillus grevillei ʠ Amanita 

muscaria, Kuehneromyces mutabilis, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʚʠʜʦʚ ʛʨʠʙʦʚ ʟʘʩʝʣʝʥʦ ʚ ʝʣʴʥʠʢʝ-

ʯʝʨʥʠʯʥʠʢʝ ï 8 ʚʠʜʦʚ ʛʨʠʙʦʚ, ʚ ʩʣʦʞʥʦʤ ʙʦʨʫ ï 7 ʚʠʜʦʚ, ʚ 

ʝʣʴʥʠʢʝ-ʜʦʣʛʦʤʦʰʥʠʢʝ ï 6, ʚ ʝʣʴʥʠʢʝ-ʢʠʩʣʠʯʥʠʢʝ ï 5.  

ʊʦʣʴʢʦ ʦʜʠʥ ʚʠʜ ʛʨʠʙʦʚ (Amanita muscaria) ʟʘʩʝʣʷʝʪʩʷ 

ʞʫʢʦʤ ʚ 4-ʭ ʪʠʧʘʭ ʙʠʦʮʝʥʦʟʦʚ (ʝʣʴʥʠʢ-ʢʠʩʣʠʯʥʠʢ, ʝʣʴʥʠʢ-

ʯʝʨʥʠʯʥʠʢ, ʩʣʦʞʥʳʡ ʙʦʨ ʠ ʯʝʨʥʦʦʣʴʰʘʥʥʠʢ), ʝʱʸ 2 ʚʠʜʘ 

ʛʨʠʙʦʚ ʟʘʩʝʣʷʶʪʩʷ ʚ 3-ʭ ʪʠʧʘʭ ʙʠʦʮʝʥʦʟʦʚ: Melanoleuca 

grammopodia ʚ ʝʣʴʥʠʢʝ-ʢʠʩʣʠʯʥʠʢʝ, ʝʣʴʥʠʢʝ-ʯʝʨʥʠʯʥʠʢʝ ʠ 

ʙʝʨʝʟʥʷʢʝ, ʘ Amanita phalloides ʚ ʝʣʴʥʠʢʝ-ʯʝʨʥʠʯʥʠʢʝ, 

ʝʣʴʥʠʢʝ-ʜʦʣʛʦʤʦʰʥʠʢʝ ʠ ʩʣʦʞʥʦʤ ʙʦʨʫ. ɺ 2-ʭ ʪʠʧʘʭ 

ʙʠʦʮʝʥʦʟʦʚ ʟʘʩʝʣʷʶʪʩʷ 6 ʚʠʜʦʚ ʛʨʠʙʦʚ, ʭʦʪʷ ʵʪʠ ʚʠʜʳ ʛʨʠʙʦʚ 

ʚʩʪʨʝʯʘʶʪʩʷ ʠ ʚ ʜʨʫʛʠʭ ʪʠʧʘʭ ʙʠʦʮʝʥʦʟʦʚ. Tricholoma 

portentosum, Pluteus cervinus ʚ ʝʣʴʥʠʢʝ-ʢʠʩʣʠʯʥʠʢʝ ʠ 

ʝʣʴʥʠʢʝ-ʯʝʨʥʠʯʥʠʢʝ, Gymnopus peronatus ʚ ʝʣʴʥʠʢʝ-

ʢʠʩʣʠʯʥʠʢʝ ʠ ʝʣʴʥʠʢʝ-ʜʦʣʛʦʤʦʰʥʠʢʝ, Amanita citrina ʚ 

ʝʣʴʥʠʢʝ-ʜʦʣʛʦʤʦʰʥʠʢʝ ʠ ʩʣʦʞʥʦʤ ʙʦʨʫ, Suillus luteus ʚ 

ʝʣʴʥʠʢʝ-ʯʝʨʥʠʯʥʠʢʝ ʠ ʝʣʴʥʠʢʝ-ʜʦʣʛʦʤʦʰʥʠʢʝ, ʘ 

Kuehneromyces mutabilis ʚ ʝʣʴʥʠʢʝ-ʜʦʣʛʦʤʦʰʥʠʢʝ ʠ 

ʯʝʨʥʦʦʣʴʰʘʥʥʠʢʝ [1]. 

ɽʩʣʠ ʧʨʦʩʣʝʜʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ 

ʚʠʜʘ, ʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚ ʝʣʴʥʠʢʝ-ʢʠʩʣʠʯʥʠʢʝ ʠ 

ʝʣʴʥʠʢʝ-ʜʦʣʛʦʤʦʰʥʠʢʝ ʦʥʘ ʠʤʝʝʪ ʙʘʟʦʚʫʶ ʩʪʨʫʢʪʫʨʫ. ɺ 

ʝʣʴʥʠʢʝ-ʯʝʨʥʠʯʥʠʢʝ, ʩʣʦʞʥʦʤ ʙʦʨʫ ʠ ʯʝʨʥʦʦʣʴʰʘʥʥʠʢʝ ʚ 

ʮʝʣʦʤ ʩʝʟʦʥʥʘʷ ʜʠʥʘʤʠʢʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʙʘʟʦʚʦʡ ʜʠʥʘʤʠʢʝ 

ʚʠʜʘ, ʦʜʥʘʢʦ ʞʫʢ ʚʩʪʨʝʯʘʝʪʩʷ ʠ ʚ ʩʝʥʪʷʙʨʝ. ɺ ʩʣʦʞʥʦʤ ʙʦʨʫ, 
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ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʠʜʸʪ ʩʤʝʱʝʥʠʝ ʧʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʩ ʠʶʥʷ ʥʘ 

ʠʶʣʴ. ɺ ʯʝʨʥʦʦʣʴʰʘʥʥʠʢʝ ʩʝʟʦʥʥʘʷ ʜʠʥʘʤʠʢʘ ʞʫʢʘ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʝʛʦ ʙʘʟʦʚʦʡ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʝ. ɺ ʙʝʨʝʟʥʷʢʝ 

ʞʫʢ ʚʩʪʨʝʯʘʝʪʩʷ ʪʦʣʴʢʦ ʚ ʠʶʥʝ ʠ ʘʚʛʫʩʪʝ. ʉʢʦʨʝʝ ʚʩʝʛʦ, ʦʥ 

ʧʨʠʭʦʜʠʪ ʩʶʜʘ, ʢʦʛʜʘ ʥʝ ʤʦʞʝʪ ʥʘʡʪʠ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ 

ʜʣʷ ʩʝʙʷ ʫʩʣʦʚʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ A. gagatina 

ʠʤʝʝʪ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʩʢʦʨʝʝ ʥʘ 

ʦʧʨʝʜʝʣʸʥʥʫʶ ʛʨʫʧʧʫ ʛʨʠʙʦʚ ʠ ʪʦʣʴʢʦ ʧʦʪʦʤ ʥʘ ʪʠʧ 

ʙʠʦʮʝʥʦʟʘ. ʅʘ ʧʣʦʜʦʚʳʭ ʪʝʣʘʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Amanita 

ʦʙʥʘʨʫʞʝʥʦ 52% ʦʪ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ A. gagatina. ʀʭ 

ʧʣʦʜʦʚʳʝ ʪʝʣʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʞʫʢʦʤ ʥʘ ʚʩʸʤ ʧʨʦʪʷʞʝʥʠʠ 

ʠʟʫʯʝʥʥʦʛʦ ʧʝʨʠʦʜʘ. ʂʨʦʤʝ ʪʦʛʦ, ʤʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ 

ʥʝʢʦʪʦʨʫʶ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ A. gagatina ʢ ʪʘʢʠʤ ʚʠʜʘʤ ʛʨʠʙʦʚ 

ʢʘʢ Melanoleuca grammopodia ʠ Kuehneromyces mutabilis. 

ʆʩʪʘʣʴʥʳʝ ʚʠʜʳ ʛʨʠʙʦʚ ʟʘʩʝʣʷʶʪʩʷ ʞʫʢʘʤʠ ʜʘʥʥʦʛʦ ʚʠʜʘ 

ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʨʠʦʨʠʪʝʪʥʦʛʦ ʩʫʙʩʪʨʘʪʘ ʠ ʫʩʣʦʚʠʡ. 

 

ʃʠʪʝʨʘʪʫʨʘ. 
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The features of the distribution of the Atheta gagatina in the 

territory of the Smolesnk area were revealed. The total number 
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and the structure of the seasonal dynamics, specifics of the 

population on the different types of mushrooms and the forest 

biocenoses of area were determined. 
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ɼʘʫʨʩʢʠʝ ʩʪʝʧʠ - ʚʘʞʥʦʝ ʤʝʩʪʦ ʛʥʝʟʜʦʚʘʥʠʷ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʚ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʜʝʩʷʪʢʦʚ ʪʳʩʷʯ ʞʫʨʘʚʣʝʡ ʰʝʩʪʠ ʚʠʜʦʚ. 

ɾʫʨʘʚʣʠ ʤʦʛʫʪ ʥʘʥʦʩʠʪʴ ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʨʦʥ ʫʨʦʞʘʶ 

ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ. ʅʘʤʠ ʨʘʟʨʘʙʦʪʘʥ ʠ ʫʩʧʝʰʥʦ ʘʧʨʦʙʠʨʦʚʘʥ 

ʥʘ ʧʨʘʢʪʠʢʝ ʨʷʜ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʥʠʟʠʪʴ ʫʨʦʥ, ʥʘʥʦʩʠʤʳʡ ʧʪʠʮʘʤʠ ʫʨʦʞʘʶ. 

 

ʇʦʪʨʘʚʳ ʫʨʦʞʘʷ ʞʫʨʘʚʣʷʤʠ ʠ ʚʦʜʦʧʣʘʚʘʶʱʠʤʠ 

ʧʪʠʮʘʤʠ (ʯʘʱʝ ʚʩʝʛʦ ʛʫʩʷʤʠ) ʚ ʤʝʩʪʘʭ ʠʭ ʤʠʛʨʘʮʠʦʥʥʳʭ 

ʩʢʦʧʣʝʥʠʡ ʠ ʟʠʤʦʚʦʢ ï ʩʝʨʴʝʟʥʘʷ ʧʨʦʙʣʝʤʘ ʚʦ ʤʥʦʛʠʭ 

ʨʝʛʠʦʥʘʭ ʤʠʨʘ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠ ʚ ɼʘʫʨʠʠ. ʇʫʪʠ ʨʝʰʝʥʠʷ ʵʪʦʡ 

ʧʨʦʙʣʝʤʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ (ʚ ʯʘʩʪʥʦʩʪʠ, 

ʜʝʥʝʞʥʘʷ ʢʦʤʧʝʥʩʘʮʠʷ ʬʝʨʤʝʨʘʤ, ʠʩʢʫʩʩʪʚʝʥʥʘʷ ʧʦʜʢʦʨʤʢʘ 

ʞʫʨʘʚʣʝʡ ʟʝʨʥʦʤ ʜʣʷ ʦʪʚʣʝʯʝʥʠʷ ʠʭ ʦʪ ʧʦʣʝʡ), ʤʘʣʦ 

ʧʨʠʛʦʜʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʚ ʩʠʣʫ ʝʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ 

ʩʦʮʠʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. ʅʘʤʠ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠ 

ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ɿʘʙʘʡʢʘʣʴʷ ʨʝʢʦʤʝʥʜʘʮʠʠ 

ʧʦ ʩʥʠʞʝʥʠʶ ʫʱʝʨʙʘ ʫʨʦʞʘʶ.  

ʊʦʨʝʡʩʢʠʝ ʦʟʝʨʘ (50Á00ô ʩ.ʰ., 115Á30ô ʚ.ʜ.), ʚʭʦʜʷʱʠʝ ʚ 

ʩʦʩʪʘʚ ɼʘʫʨʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ, ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʖʛʦ-

ɺʦʩʪʦʯʥʦʤ ɿʘʙʘʡʢʘʣʴʝ. ʊʦʨʝʡʩʢʠʝ ʦʟʝʨʘ (ʢʨʫʧʥʝʡʰʠʡ 
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ʚʦʜʦʝʤ ʚ ɿʘʙʘʡʢʘʣʴʝ ʧʣʦʱʘʜʴʶ ʙʦʣʝʝ 900 ʢʤĮ) ï ʢʣʶʯʝʚʦʝ 

ʤʝʩʪʦ ʧʨʝʜʦʪʣʝʪʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʞʫʨʘʚʣʝʡ ʠ ʥʝʢʦʪʦʨʳʭ 

ʜʨʫʛʠʭ ʚʠʜʦʚ ʧʪʠʮ ʚ ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ. ɺ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʦʣʷ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚʦʢʨʫʛ ʊʦʨʝʡʩʢʠʭ ʦʟʝʨ, ʧʨʠʚʣʝʢʘʶʪ ʤʥʦʛʦ 

ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ (ʞʫʨʘʚʣʠ, ʛʫʩʠ, ʫʪʢʠ ʠ ʜʨ.) ʠʟ 

ɿʘʙʘʡʢʘʣʴʷ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʄʦʥʛʦʣʠʠ. ɾʫʨʘʚʣʠ - ʩʘʤʳʝ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʪʠʮʳ ʥʘ ʧʦʩʝʚʘʭ [1]. ɼʣʷ ʢʦʨʤʝʞʢʠ ʥʘ 

ʧʦʣʷʭ ʚʙʣʠʟʠ ɼʘʫʨʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ ʤʦʞʝʪ ʩʦʙʠʨʘʪʴʩʷ ʜʦ 

42000 ʢʨʘʩʘʚʦʢ (Anthropoides virgo) ʠ ʜʦ 1100 ʯʝʨʥʳʭ 

ʞʫʨʘʚʣʝʡ (Grus monacha) - ʙʦʣʝʝ 10% ʤʠʨʦʚʦʡ ʧʦʧʫʣʷʮʠʠ 

ʵʪʠʭ ʚʠʜʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʟʜʝʩʴ ʢʦʥʮʝʥʪʨʠʨʫʶʪʩʷ ʩʝʨʳʝ (G. 

grus) ʠ ʜʘʫʨʩʢʠʝ (G. vipio) ʞʫʨʘʚʣʠ, ʦʙʠʪʘʶʪ ʪʘʢʞʝ ʩʪʝʨʭʠ 

(G. leucogeranus) ʠ ʷʧʦʥʩʢʠʝ ʞʫʨʘʚʣʠ (G. japonensis). ʇʪʠʮʳ 

ʤʦʛʫʪ ʥʘʥʦʩʠʪʴ ʙʦʣʴʰʦʡ ʫʨʦʥ, ʫʥʠʯʪʦʞʘʷ ʠʥʦʛʜʘ ʜʦ 70% 

ʫʨʦʞʘʷ ʥʘ ʥʝʢʦʪʦʨʳʭ ʧʰʝʥʠʯʥʳʭ ʧʦʣʷʭ. ʇʠʢ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʧʪʠʮ (ʢʦʥʝʮ ʘʚʛʫʩʪʘ - ʥʘʯʘʣʦ ʩʝʥʪʷʙʨʷ) ʦʙʳʯʥʦ ʩʦʚʧʘʜʘʝʪ ʩʦ 

ʩʙʦʨʦʤ ʫʨʦʞʘʷ ʟʝʨʥʦʚʳʭ.  

ʇʦʪʨʘʚʳ ʫʨʦʞʘʷ ʚʳʟʚʘʣʠ ʥʝʛʘʪʠʚʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ 

ʧʪʠʮʘʤ ʠ ʦʙʦʩʪʨʠʣʠ ʦʪʥʦʰʝʥʠʷ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʩ 

ɼʘʫʨʩʢʠʤ ʟʘʧʦʚʝʜʥʠʢʦʤ, ʢʦʪʦʨʳʡ, ʧʦ ʤʥʝʥʠʶ ʣʶʜʝʡ, ʩʪʘʣ 

ʧʨʠʯʠʥʦʡ ʤʘʩʩʦʚʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʞʫʨʘʚʣʝʡ. ʇʦʧʳʪʢʠ 

ʧʨʦʛʥʘʪʴ ʧʪʠʮ ʩ ʧʦʣʝʡ ʥʝ ʧʨʠʥʦʩʠʣʠ ʫʩʧʝʭʘ. ʈʘʙʦʪʥʠʢʠ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʧʳʪʘʷʩʴ ʟʘʱʠʪʠʪʴ ʧʦʩʝʚʳ, ʥʘʯʘʣʠ 

ʦʪʩʪʨʝʣʠʚʘʪʴ ʞʫʨʘʚʣʝʡ.  

ʄʳ ʠʩʩʣʝʜʦʚʘʣʠ ʧʨʦʙʣʝʤʫ ʚ ʧʝʨʠʦʜ 1992-2004 ʛʛ. 

ʀʟʫʯʠʣʠ ʜʠʥʘʤʠʢʫ ʯʠʩʣʝʥʥʦʩʪʠ ʧʪʠʮ ʥʘ ʤʝʩʪʘʭ ʠʭ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʪʝʯʝʥʠʝ ʦʩʝʥʥʝʛʦ ʩʝʟʦʥʘ, ʩʫʪʦʯʥʳʡ ʠ 

ʩʝʟʦʥʥʳʡ ʨʝʞʠʤ ʧʦʩʝʱʝʥʠʷ ʞʫʨʘʚʣʷʤʠ ʧʦʣʝʡ, ʢʦʨʤʦʚʦʝ 

ʧʦʚʝʜʝʥʠʝ ʧʪʠʮ ʠ ʩʦʩʪʘʚ ʠʭ ʢʦʨʤʦʚ (ʜʣʷ ʵʪʦʛʦ ʙʳʣʦ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʙʦʣʝʝ 300 ʵʢʩʢʨʝʤʝʥʪʦʚ).  

ɺʦ ʚʨʝʤʷ ʢʦʨʤʝʞʢʠ ʞʫʨʘʚʣʠ ʥʝ ʪʦʣʴʢʦ ʧʦʝʜʘʶʪ ʟʝʨʥʦ, 

ʥʦ ʪʘʢʞʝ ʩʙʠʚʘʶʪ ʝʛʦ ʥʘ ʟʝʤʣʶ ʠ ʧʨʠʤʠʥʘʶʪ ʧʨʠ ʭʦʜʴʙʝ 

ʩʪʝʙʣʠ ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʳʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʥʝ ʟʘʭʚʘʪʳʚʘʶʪʩʷ 

ʢʦʤʙʘʡʥʦʤ ʧʨʠ ʫʙʦʨʢʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʝʨʥʘ ʛʠʙʥʝʪ 



66 

ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʞʫʨʘʚʣʠ ʩʲʝʜʘʶʪ.  

ɾʫʨʘʚʣʠ ʦʯʝʥʴ ʣʶʙʷʪ ʢʦʨʤʠʪʴʩʷ ʥʘ ʧʦʣʷʭ, ʛʜʝ 

ʩʢʦʰʝʥʥʘʷ ʧʰʝʥʠʮʘ ʣʝʞʠʪ ʚ ʚʘʣʢʘʭ. ʇʨʠ ʵʪʦʤ ʧʪʠʮʳ 

ʨʘʟʙʨʘʩʳʚʘʶʪ ʠ ʧʨʠʪʘʧʪʳʚʘʶʪ ʢʦʣʦʩʢʠ ʠ ʢʦʤʙʘʡʥ 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʥʝ ʤʦʞʝʪ ʠʭ ʧʦʜʦʙʨʘʪʴ. ʇʪʠʮʘʤ ʪʘʢʞʝ 

ʥʨʘʚʷʪʩʷ ʫʙʨʘʥʥʳʝ (ʦʙʤʦʣʦʯʝʥʥʳʝ) ʧʦʣʷ. ɿʜʝʩʴ ʞʫʨʘʚʣʠ 

ʩʦʙʠʨʘʶʪ ʟʝʨʥʦ-ʧʘʜʘʥʢʫ. ɽʛʦ ʦʙʳʯʥʦ ʦʩʪʘʝʪʩʷ ʤʥʦʛʦ. ʅʘ 

ʪʘʢʠʭ ʧʦʣʷʭ ʞʫʨʘʚʣʠ ʢʦʨʤʷʪʩʷ ʦʭʦʪʥʝʝ, ʯʝʤ ʥʘ 

ʥʝʩʢʦʰʝʥʥʳʭ.   

ʆʩʥʦʚʥʳʝ ʚʦʟʜʝʣʳʚʘʝʤʳʝ ʚ ʨʝʛʠʦʥʝ ʢʫʣʴʪʫʨʳ ï ʦʚʝʩ ʠ 

ʧʰʝʥʠʮʘ. ʀʟ ʤʝʩʪʥʳʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʞʫʨʘʚʣʠ ʙʦʣʴʰʝ 

ʚʩʝʛʦ ʣʶʙʷʪ ʧʨʦʩʦ, ʥʦ ʦʥʦ ʚʦʟʜʝʣʳʚʘʝʪʩʷ ʢʨʘʡʥʝ ʨʝʜʢʦ. 

ʆʭʦʪʥʦ ʝʜʷʪ ʧʰʝʥʠʮʫ, ʤʝʥʴʰʝ ʚʩʝʛʦ ʣʶʙʷʪ ʦʚʝʩ. ʇʦʵʪʦʤʫ, 

ʝʩʣʠ ʨʷʜʦʤ ʩ ʧʰʝʥʠʯʥʳʤ ʧʦʣʝʤ ʝʩʪʴ ʧʦʣʝ ʧʨʦʩʘ, ʪʦ ʞʫʨʘʚʣʠ 

ʢʦʨʤʷʪʩʷ ʪʦʣʴʢʦ ʥʘ ʧʨʦʩʝ. ʅʘ ʦʚʩʘʭ ʦʥʠ ʪʘʢʞʝ ʥʝ ʢʦʨʤʷʪʩʷ, 

ʝʩʣʠ ʝʩʪʴ ʨʷʜʦʤ ʧʰʝʥʠʮʘ. ʇʰʝʥʠʯʥʳʤ ʧʦʣʷʤ ʥʘʥʦʩʠʪʩʷ 

ʥʘʠʙʦʣʴʰʠʡ ʫʨʦʥ. 

ʅʘ ʧʦʣʷʭ ʞʫʨʘʚʣʠ ʢʦʨʤʷʪʩʷ ʫʪʨʦʤ ʠ ʚʝʯʝʨʦʤ, ʚ 

ʧʦʣʫʜʝʥʥʦʝ ʚʨʝʤʷ ʦʪʜʳʭʘʶʪ ʫ ʚʦʜʳ ʠ ʥʘ ʚʣʘʞʥʳʭ ʣʫʛʘʭ. 

ɿʜʝʩʴ ʞʝ ʦʥʠ ʠ ʥʦʯʫʶʪ. ʉʢʦʧʣʝʥʠʷ ʞʫʨʘʚʣʝʡ ʚʩʝʛʜʘ 

ʨʘʩʧʦʣʦʞʝʥʳ ʦʢʦʣʦ ʚʦʜʦʝʤʦʚ, ʧʨʠʯʝʤ, ʯʝʤ ʢʨʫʧʥʝʝ ʦʟʝʨʦ, 

ʪʝʤ ʙʦʣʴʰʝ ʞʫʨʘʚʣʝʡ ʪʘʤ ʤʦʞʝʪ ʦʙʠʪʘʪʴ. ʏʝʤ ʙʣʠʞʝ ʧʦʣʝ ʢ 

ʚʦʜʦʝʤʫ, ʪʝʤ ʙʦʣʴʰʝ ʞʫʨʘʚʣʝʡ ʥʘ ʥʝʤ ʢʦʨʤʠʪʩʷ. ʇʘʰʥʠ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʜʘʣʝʝ 5 ʢʤ ʦʪ ʚʦʜʳ, ʞʫʨʘʚʣʠ ʧʦʩʝʱʘʶʪ 

ʨʝʜʢʦ.  

ɺʘʞʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʘʣʦ ʜʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʧʠʪʘʥʠʷ 

ʧʪʠʮ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʢʨʦʤʝ ʧʰʝʥʠʮʳ ʦʩʥʦʚʫ ʨʘʮʠʦʥʘ ʚ 

ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʩʦʩʪʘʚʣʷʶʪ ʪʘʢʞʝ ʩʝʤʝʥʘ ʩʦʨʥʦʛʦ ʟʣʘʢʘ 

ʱʝʪʠʥʥʠʢʘ ʟʝʣʝʥʦʛʦ (Setaria viridis). ʇʨʠʯʝʤ ʵʪʦʪ ʩʦʨʥʷʢ 

ʞʫʨʘʚʣʠ ʣʶʙʷʪ ʜʘʞʝ ʙʦʣʴʰʝ, ʯʝʤ ʧʰʝʥʠʮʫ. ʅʘ ʧʦʣʷʭ, ʛʜʝ 

ʩʦʨʥʷʢʦʚ ʤʘʣʦ, ʟʝʨʥʦ ʧʰʝʥʠʮʳ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 90% ʨʘʮʠʦʥʘ. 

ʅʘ ʧʦʣʷʭ ʞʝ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʱʝʪʠʥʥʠʢʘ ʞʫʨʘʚʣʠ 

ʧʠʪʘʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʠʤ, ʘ ʧʰʝʥʠʮʘ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʣʠʰʴ 

10% ʨʘʮʠʦʥʘ. ʅʦ ʚʳʙʠʨʘʷ ʢʦʣʦʩʢʠ ʩʦʨʥʷʢʦʚ ʩʨʝʜʠ ʧʰʝʥʠʮʳ 

ʧʪʠʮʳ ʧʰʝʥʠʮʫ ʚʩʝ ʨʘʚʥʦ ʪʦʧʯʫʪ, ʯʝʤ ʥʘʥʦʩʷʪ ʫʨʦʥ ʫʨʦʞʘʶ. 
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ɾʫʨʘʚʣʠ ʦʯʝʥʴ ʣʶʙʷʪ ʪʘʢʞʝ ʜʨʫʛʦʡ ʙʦʣʝʝ ʨʝʜʢʠʡ ʩʦʨʥʷʢ ï 

ʩʦʨʥʦʝ ʧʨʦʩʦ. ʑʝʪʠʥʥʠʢ ʯʘʩʪʦ ʚ ʦʛʨʦʤʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʨʘʩʪʝʪ 

ʥʘ ʥʝʦʙʨʘʙʦʪʘʥʥʳʭ ʧʘʨʘʭ ʠ ʤʦʣʦʜʳʭ ʟʘʣʝʞʘʭ. ʊʘʢʠʝ ʟʘʣʝʞʠ 

ʦʪʚʣʝʢʘʶʪ ʥʘ ʩʝʙʷ ʯʘʩʪʴ ʧʪʠʮ ʩ ʩʦʩʝʜʥʠʭ ʧʦʣʝʡ.  

ʇʨʝʜʣʦʞʝʥʥʳʝ ʥʘʤʠ ʤʝʨʳ ʧʦ ʩʥʠʞʝʥʠʶ ʫʱʝʨʙʘ:  

1. ʆʧʪʠʤʠʟʘʮʠʷ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦʣʝʡ ʠ ʧʘʨʦʚ, ʘ ʪʘʢʞʝ 

ʪʝʭʥʦʣʦʛʠʠ ʠʭ ʦʙʨʘʙʦʪʢʠ. ʇʦʩʝʚʳ ʥʝʦʙʭʦʜʠʤʦ ʯʝʨʝʜʦʚʘʪʴ ʩ 

ʧʘʨʘʤʠ ʠ ʟʘʣʝʞʘʤʠ. ʇʨʠ ʵʪʦʤ ʯʘʩʪʴ "ʱʝʪʠʥʥʠʢʦʚʳʭ" ʧʘʨʦʚ 

ʩʣʝʜʫʝʪ ʦʩʪʘʚʣʷʪʴ ʥʝʦʙʨʘʙʦʪʘʥʥʳʤʠ. ʑʝʪʠʥʥʠʢ ʠ ʜʨʫʛʠʝ 

ʩʦʨʥʷʢʠ ʥʘ ʥʠʭ ʦʪʚʣʝʢʫʪ ʥʘ ʩʝʙʷ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ 

ʞʫʨʘʚʣʝʡ ʩ ʩʦʩʝʜʥʠʭ ʧʦʣʝʡ.  

2. ʅʘʠʙʦʣʝʝ ʫʛʨʦʞʘʝʤʳʝ ʧʦʣʷ (ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʢ ʚʦʜʦʝʤʘʤ) ʩʣʝʜʫʝʪ ʟʘʩʝʚʘʪʴ ʠ ʫʙʠʨʘʪʴ 

ʨʘʥʴʰʝ ʦʩʪʘʣʴʥʳʭ. ɾʝʣʘʪʝʣʴʥʦ ʦʙʤʦʣʘʯʠʚʘʪʴ ʠʭ ʜʦ ʥʘʯʘʣʘ 

ʤʘʩʩʦʚʦʛʦ ʩʙʦʨʘ ʧʪʠʮ (ʚ ɿʘʙʘʡʢʘʣʴʝ ʵʪʦ ʢʦʥʝʮ ʘʚʛʫʩʪʘ ʠ 

ʧʝʨʚʘʷ ʧʦʣʦʚʠʥʘ ʩʝʥʪʷʙʨʷ). ɾʝʣʘʪʝʣʴʥʦ ʦʙʤʦʣʘʯʠʚʘʪʴ 

ʧʰʝʥʠʮʫ ʚʦ ʚʨʝʤʷ ʩʢʘʰʠʚʘʥʠʷ, ʥʝ ʦʩʪʘʚʣʷʷ ʜʣʷ ʧʨʦʩʫʰʢʠ ʚ 

ʚʘʣʢʘʭ. 

3. ʆʩʥʦʚʥʳʝ ʧʦʩʝʚʳ ʧʰʝʥʠʮʳ ʩʣʝʜʫʝʪ ʨʘʩʧʦʣʘʛʘʪʴ ʢʘʢ 

ʤʦʞʥʦ ʜʘʣʴʰʝ ʦʪ ʠʩʪʦʯʥʠʢʦʚ ʚʦʜʳ. ʊʘʢʠʤ ʧʫʪʝʤ ʤʦʞʥʦ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʧʦʩʝʱʘʝʤʦʩʪʴ ʠʭ ʧʪʠʮʘʤʠ, ʘ ʧʨʠ 

ʥʘʣʠʯʠʠ ʦʪʚʣʝʢʘʶʱʠʭ ʧʦʣʝʡ ʤʦʞʥʦ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ 

ʠʩʢʣʶʯʠʪʴ.  

4. ɺʦʟʜʝʣʳʚʘʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʦʪʚʣʝʢʘʶʱʠʭ ʧʦʩʝʚʦʚ ʚ 

ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʳʭ ʜʣʷ ʧʪʠʮ ʤʝʩʪʘʭ (ʚʦʟʣʝ ʚʦʜʥʦ-ʙʦʣʦʪʥʳʭ 

ʫʛʦʜʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʥʦʯʝʚʢʠ). ɼʣʷ ʦʪʚʣʝʢʘʶʱʠʭ 

ʧʦʩʝʚʦʚ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʩʦ ʠ ʧʰʝʥʠʮʫ (ʧʨʦʩʦ 

ʟʥʘʯʠʪʝʣʴʥʦ ʣʫʯʰʝ). ʆʪʚʣʝʢʘʶʱʠʝ ʧʦʣʷ ʤʦʛʫʪ ʙʳʪʴ 

ʥʝʙʦʣʴʰʠʤʠ ʧʦ ʨʘʟʤʝʨʫ (ʦʢʦʣʦ 5-10 ʛʘ), ʥʦ ʧʨʠ ʵʪʦʤ 

ʞʝʣʘʪʝʣʴʥʦ, ʯʪʦʙʳ ʦʥʠ ʙʳʣʠ ʚ ʚʠʜʝ ʜʣʠʥʥʳʭ ʫʟʢʠʭ ʧʦʣʦʩ.  

5. ʇʦʣʦʩʘ ʧʨʦʩʘ, ʧʦʩʝʷʥʥʘʷ ʚʜʦʣʴ ʙʣʠʞʘʡʰʝʛʦ ʢ ʚʦʜʦʝʤʫ 

ʢʨʘʷ ʧʰʝʥʠʯʥʦʛʦ ʧʦʣʷ, ʪʘʢʞʝ ʟʘʜʝʨʞʠʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ 

ʧʪʠʮ ʠ ʥʝ ʧʫʩʪʠʪ ʠʭ ʚ ʛʣʫʙʴ ʧʰʝʥʠʯʥʳʭ ʧʦʩʝʚʦʚ.  

ɸʧʨʦʙʘʮʠʷ ʜʘʥʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʚ ʧʝʨʠʦʜ 2000-2016 

ʛʦʜʦʚ ʜʘʣʘ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ. ʇʦʩʝʚʳ, ʫʜʘʣʝʥʥʳʝ ʥʘ 10-15 
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ʢʤ ʦʪ ʤʝʩʪ ʥʦʯʝʚʢʠ ʞʫʨʘʚʣʝʡ, ʧʪʠʮʳ ʧʦʩʝʱʘʣʠ ʚ 15-30 ʨʘʟ 

ʨʝʞʝ, ʯʝʤ ʧʦʣʷ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ 1-2 ʢʤ ʦʪ ʦʟʝʨ. ʇʦʩʝʚʳ 

ʧʨʦʩʘ ʦʪʚʣʝʢʘʶʪ ʧʦʜʘʚʣʷʶʱʫʶ ʯʘʩʪʴ ʞʫʨʘʚʣʝʡ ʦʪ ʩʦʩʝʜʥʠʭ 

ʧʰʝʥʠʯʥʳʭ ʧʦʣʝʡ ʜʦ ʫʙʦʨʢʠ ʥʘ ʥʠʭ ʫʨʦʞʘʷ. ʀʟʫʯʝʥʠʝ 

ʧʠʪʘʥʠʷ ʧʪʠʮ ʥʘ ʩʢʦʧʣʝʥʠʷʭ ʜʦ ʫʙʦʨʢʠ ʧʰʝʥʠʮʳ ʧʦʢʘʟʘʣʦ, 

ʯʪʦ ʩʝʤʝʥʘ ʧʨʦʩʘ ʠ ʱʝʪʠʥʥʠʢʘ ʩʦʩʪʘʚʣʷʣʠ ʦʢʦʣʦ 90% 

ʨʘʮʠʦʥʘ, ʘ ʦʩʪʘʣʴʥʳʝ 10% - ʩʝʤʝʥʘ ʧʰʝʥʠʮʳ.  

ʈʝʢʦʤʝʥʜʘʮʠʠ ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ ʚʠʜʝ ʥʝʙʦʣʴʰʦʡ 

ʙʨʦʰʶʨʳ [2] ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʨʝʜʠ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ. ʉ 

2000 ʛʦʜʘ ʤʝʩʪʥʳʝ ʨʘʙʦʪʥʠʢʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʫʞʝ 

ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʶʪ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʚ 

ʧʦʪʨʘʚʳ ʫʨʦʞʘʷ. ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʢʦʦʧʝʨʘʪʠʚʳ 

ʚʦʟʜʝʣʳʚʘʶʪ ʦʪʚʣʝʢʘʶʱʠʝ ʧʦʩʝʚʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʙʝʟ ʢʘʢʦʡ 

ʣʠʙʦ ʬʠʥʘʥʩʦʚʦʡ ʧʦʤʦʱʠ ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ ʠʣʠ 

ɼʘʫʨʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ, ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʦʙʭʦʜʠʪʩʷ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ 10 ʨʘʟ ʜʝʰʝʚʣʝ, ʯʝʤ ʩʪʦʠʤʦʩʪʴ 

ʫʥʠʯʪʦʞʝʥʥʦʡ ʧʪʠʮʘʤʠ ʧʰʝʥʠʮʳ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʦʪʚʣʝʢʘʶʱʠʭ ʧʦʩʝʚʦʚ. ʆʪʚʣʝʢʘʶʱʠʝ ʧʦʣʷ ʠʟ ʧʨʦʩʘ ʥʝ 

ʩʣʝʜʫʝʪ ʧʝʨʝʧʘʭʠʚʘʪʴ. ʇʦʩʣʝ ʦʜʥʦʢʨʘʪʥʦʛʦ ʧʦʩʝʚʘ ʵʪʘ 

ʢʫʣʴʪʫʨʘ ʚ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʣʝʪ ʭʦʨʦʰʦ ʨʘʩʪʝʪ ʩʘʤʦʩʝʚʦʤ.  

ɺ 2004-2010 ʛʛ. ʠʟ-ʟʘ ʩʠʣʴʥʦʡ ʟʘʩʫʭʠ ʚ ʨʝʛʠʦʥʝ ʧʣʦʱʘʜʴ 

ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʠ ʯʠʩʣʝʥʥʦʩʪʴ ʞʫʨʘʚʣʝʡ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ 

ʊʦʨʝʡʩʢʠʭ ʦʟʝʨ ʨʝʟʢʦ ʩʦʢʨʘʪʠʣʠʩʴ, ʧʦʵʪʦʤʫ ʧʨʦʙʣʝʤʘ 

ʧʦʪʨʘʚʳ ʫʨʦʞʘʷ ʥʝ ʚʦʟʥʠʢʘʣʘ. ʅʘʯʠʥʘʷ ʩ 2011 ʛ. ʥʘʙʣʶʜʘʝʪʩʷ 

ʤʝʜʣʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʟʝʤʣʝʜʝʣʠʷ ʠ ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʞʫʨʘʚʣʝʡ, ʯʪʦ ʚʥʦʚʴ ʪʨʝʙʫʝʪ 

ʧʨʠʥʷʪʠʷ ʤʝʨ ʧʦ ʩʥʠʞʝʥʠʶ ʫʱʝʨʙʘ ʦʪ ʧʦʪʨʘʚ. 
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The Daurian steppes are an important nesting and gathering site 
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significant damage to crops of cereals. We have developed and 

successfully used in practice some recommendations, which help 
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ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʧʫʣʷʮʠʦʥʥʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ, 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʟʫʯʝʥʦ 

ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʣʦʚʳʭ ʞʝʣʸʟ ʩʘʤʮʦʚ 

ʤʘʣʦʡ ʣʝʩʥʦʡ ʤʳʰʠ ʠʟ ʵʣʝʤʝʥʪʘʨʥʳʭ ʧʦʧʫʣʷʮʠʡ ʩ ʨʘʟʥʦʡ 

ʧʣʦʪʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ. ɺʝʨʠʬʠʮʠʨʦʚʘʥʳ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ 

ʪʠʧʳ ʧʦʣʦʚʳʭ ʞʝʣʸʟ. ʋʩʪʘʥʦʚʣʝʥʦ ʨʘʟʣʠʯʥʦʝ ʥʘʢʦʧʣʝʥʠʝ 

ʜʦʣʝʡ ʛʨʫʧʧ ʩʘʤʮʦʚ ʥʘ ʵʪʘʧʘʭ ʧʦʣʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ ʠ 

ʧʦʣʦʚʦʟʨʝʣʳʭ ʚ ʩʨʘʚʥʠʚʘʝʤʳʭ ʧʦʧʫʣʷʮʠʷʭ. ʇʦʣʫʯʝʥʥʳʝ 

ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʙʳʩʪʨʦʤ ʥʘʩʪʫʧʣʝʥʠʠ 

ʧʦʣʦʚʦʟʨʝʣʦʩʪʠ ʚ ʛʨʫʧʧʠʨʦʚʢʘʭ ʩ ʥʠʟʢʠʤ ʦʪʥʦʩʠʪʝʣʴʥʳʤ 
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ʦʙʠʣʠʝʤ ʠ ʙʣʦʢʘʜʝ ʧʦʣʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ ʚ ʛʨʫʧʧʠʨʦʚʢʘʭ ʩ 

ʚʳʩʦʢʦʡ ʯʠʩʣʝʥʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ. 

 

ɺʚʝʜʝʥʠʝ. ʇʨʦʙʣʝʤʘ ʘʥʘʣʠʟʘ ʧʦʧʫʣʷʮʠʦʥʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʠ ʝʸ ʜʠʥʘʤʠʢʠ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʦʡ ʚ 

ʵʢʦʣʦʛʠʠ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʘʜʘʧʪʠʚʥʳʤ ʭʘʨʘʢʪʝʨʦʤ ʠʟʤʝʥʝʥʠʷ 

ʩʦʦʪʥʦʰʝʥʠʷ ʧʦʣʦʚ, ʚʦʟʨʘʩʪʥʦ-ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʛʨʫʧʧ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʛʨʫʧʧ ʠ ʧʨ. ɺʝʨʠʬʠʢʘʮʠʷ 

ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʣʘʙʠʣʴʥʦʩʪʴ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ, ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʜʜʝʨʞʘʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ, 

ʮʝʥʦʪʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʚʠʜʘ [1]. 

ɺʦʚʣʝʯʝʥʠʝ ʟʚʝʨʴʢʦʚ ʚ ʩʦʩʪʘʚ ʛʨʫʧʧ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ, ʠ ʫʪʨʘʪʘ ʠʤʠ ʬʝʨʪʠʣʴʥʦʩʪʠ, 

ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ ʩʣʦʞʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʫʩʣʦʚʠʡ ʠ 

ʨʝʛʫʣʷʪʦʨʥʳʭ ʧʨʦʮʝʩʩʦʚ [2-3]. ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʷʚʣʷʝʪʩʷ 

ʧʦʣʦʚʦʝ ʩʦʟʨʝʚʘʥʠʝ: ʧʝʨʠʦʜ ʥʘʯʘʣʘ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ, ʧʝʨʠʦʜ 

ʟʘʚʝʨʰʝʥʠʷ ʠ ʚʩʪʫʧʣʝʥʠʷ ʟʚʝʨʴʢʦʚ ʚ ʨʘʟʤʥʦʞʝʥʠʝ [1,4]. 

ʋʯʠʪʳʚʘʷ ʩʣʦʞʥʳʡ ʢʦʛʦʨʪʥʳʡ ʩʦʩʪʘʚ ʧʦʧʫʣʷʮʠʡ, ʘ 

ʪʘʢʞʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʣʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ ʟʚʝʨʴʢʦʚ, ʙʦʣʴʰʦʡ 

ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʜʠʥʘʤʠʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʛʨʫʧʧ ʠ, ʩʦʙʩʪʚʝʥʥʦ, 

ʢʘʪʝʛʦʨʠʠ ʪʘʢʠʭ ʛʨʫʧʧ ʩ ʫʯʸʪʦʤ ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ ʟʥʘʯʝʥʠʷ ʚ 

ʧʦʜʜʝʨʞʘʥʠʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʝʛʦ ʘʜʘʧʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

ʄʘʣʦʧʦʥʷʪʥʳ ʚʦʧʨʦʩʳ ʩʦʧʦʜʯʠʥʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʧʦʣʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ ʠ ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʫʩʣʦʚʠʡ 

ʥʘʢʦʧʣʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʜʦʣʝʡ ʛʨʫʧʧ ʟʚʝʨʴʢʦʚ ʧʨʠ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʦʣʦ-ʚʦʟʨʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʵʣʝʤʝʥʪʘʨʥʳʭ ʧʦʧʫʣʷʮʠʡ. 

ʎʝʣʴ. ʋʩʪʘʥʦʚʠʪʴ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʤʝʭʘʥʠʟʤʳ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʧʦʣʦʚʳʭ ʞʝʣʸʟ ʩʘʤʮʦʚ ʤʘʣʦʡ 

ʣʝʩʥʦʡ ʤʳʰʠ ʢʘʢ ʫʩʣʦʚʠʷ ʠʭ ʧʦʣʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ. ʇʦʢʘʟʘʪʴ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʠʣʠ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦʣʦʚʦʛʦ 

ʩʦʟʨʝʚʘʥʠʷ. ʅʘ ʦʩʥʦʚʝ ʚʝʨʠʬʠʢʘʮʠʠ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʛʠʩʪʦʛʝʥʝʟʘ ʩʝʤʝʥʥʠʢʦʚ ʧʨʝʜʣʦʞʠʪʴ ʢʣʘʩʩʠʬʠʢʘʮʠʶ 
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ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʛʨʫʧʧ ʩʘʤʮʦʚ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʇʦʣʦʚʦʝ ʩʦʟʨʝʚʘʥʠʝ ʩʘʤʮʦʚ 

ʤʘʣʦʡ ʣʝʩʥʦʡ ʤʳʰʠ ʠʟʫʯʘʣʠ ʚ ʚʳʙʦʨʢʘʭ ʧʦʧʫʣʷʮʠʡ, 

ʥʘʩʝʣʷʶʱʠʭ ʣʝʩʦʧʦʣʦʩʳ ʚ ʆʨʝʥʙʫʨʛʩʢʦʤ ʠ ʉʘʨʘʢʪʘʰʩʢʦʤ 

ʨʘʡʦʥʘʭ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ. ɺʳʙʨʘʣʠ ʣʝʩʦʧʦʣʦʩʳ ʚ 

ʪʝʭʥʦʛʝʥʥʦ ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ (ʩʘʥʠʪʘʨʥʦ-

ʟʘʱʠʪʥʘʷ ʟʦʥʘ ʛʘʟʟʘʚʦʜʘ, ʩʟʟ; N=246) ʠ ʘʛʨʦʮʝʥʦʟʝ 

(ʣʝʩʦʧʦʣʦʩʘ ʨʘʟʜʝʣʷʝʪ ʧʦʣʷ ʩ ʧʦʜʩʦʣʥʝʯʥʠʢʦʤ; N=165). 

ʀʟʫʯʘʝʤʳʝ ʛʨʫʧʧʠʨʦʚʢʠ ʨʘʟʣʠʯʘʣʠʩʴ ʧʦ ʧʘʨʘʤʝʪʨʘʤ 

ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʦʙʠʣʠʷ. ɺ ʘʛʨʦʮʝʥʦʟʝ ʝʛʦ ʚʝʣʠʯʠʥʘ 

ʩʦʩʪʘʚʣʷʝʪ 43,8Ñ0,2, ʚ ʩʟʟ ï 27,0Ñ1,1 ʦʩ./100 ʣʦʚ.-ʩʫʪ. (t=9,48; 

p<0,001). ʇʦʣʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʥʝ ʨʘʟʣʠʯʘʣʘʩʴ (ɢ2=1,11<7,88; 

ʜʣʷ p<0,05) ʧʨʠ ʧʨʝʦʙʣʘʜʘʥʠʠ ʩʘʤʮʦʚ (1,1/1 ʚ ʩʟʟ ʠ 1,3/1 ʚ 

ʘʛʨʦʮʝʥʦʟʝ). 

ʊʝʨʨʠʪʦʨʠʷ ʦʙʩʣʝʜʦʚʘʣʘʩʴ ʤʝʪʦʜʦʤ ʣʠʥʝʡʥʦʛʦ 

ʪʨʘʥʩʝʢʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʚʠʣʦʢ ɻʝʨʦ ʩʦ ʩʪʘʥʜʘʨʪʥʦʡ 

ʧʨʠʤʘʥʢʦʡ. ɺ ʩʟʟ ʦʪʨʘʙʦʪʘʥʦ 2325, ʚ ʘʛʨʦʮʝʥʦʟʝ ï 1073 

ʣʦʚʫʰʢʦ-ʩʫʪʦʢ. 

ɼʣʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʘʪʝʨʠʘʣ ʧʦʜʚʝʨʛʣʠ 

ʩʪʘʥʜʘʨʪʥʦʡ ʦʙʨʘʙʦʪʢʝ. ʉʝʨʠʡʥʳʝ ʩʨʝʟʳ ʩʝʤʝʥʥʠʢʦʚ 

ʦʢʨʘʰʠʚʘʣʠ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʄʘʡʝʨʘ ʠ ʵʦʟʠʥʦʤ. 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʜʘʥʥʳʭ Treuting P., Dintzis S. (2012). 

ʈʝʟʫʣʴʪʘʪʳ. ɺ ʧʦʧʫʣʷʮʠʠ ʩ ʥʠʟʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʦʙʠʣʠʷ ʚʦʚʣʝʯʝʥʠʝ ʩʘʤʮʦʚ ʚ ʨʝʧʨʦʜʫʢʮʠʶ 

ʦʛʨʘʥʠʯʠʚʘʣʦʩʴ. ɺ ʛʨʫʧʧʠʨʦʚʢʘʭ ʩ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʜʦʣʷ 

ʨʘʟʤʥʦʞʘʶʱʠʭʩʷ ʚʩʝʛʜʘ ʙʳʣʘ ʧʦʚʳʰʝʥʘ; ʢʨʦʤʝ ʪʦʛʦ, ʩʘʤʮʳ 

ʧʦʚʪʦʨʥʦ ʚʦʚʣʝʢʘʣʠʩʴ ʚ ʨʘʟʤʥʦʞʝʥʠʝ ʩʣʝʜʫʶʱʝʡ ʚʝʩʥʦʡ. 

ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʪʠʧʳ ʩʝʤʝʥʥʠʢʦʚ, ʦʪʨʘʞʘʶʱʠʝ ʭʦʜ 

ʦʨʛʘʥʦʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʧʦʣʦʚʳʭ ʞʝʣʸʟ, ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʠʭ 

ʵʤʙʨʠʦʪʠʧʠʯʝʩʢʦʤʫ, ʥʝʟʨʝʣʦʤʫ, ʩʪʨʦʝʥʠʶ, ʵʪʘʧʫ 

ʩʪʘʥʦʚʣʝʥʠʷ ʩʧʝʨʤʘʪʦʛʝʥʝʟʘ, ʩ ʘʢʪʠʚʥʳʤ ʩʧʝʨʤʘʪʦʛʝʥʝʟʦʤ, 

ʥʦ ʝʱʸ ʙʝʟ ʟʨʝʣʳʭ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ (Subadultus), ʚʟʨʦʩʣʦʤʫ 

ʧʦʣʦʚʦʟʨʝʣʦʤʫ ʩʦʩʪʦʷʥʠʶ (Adultus) ʠ ʩ ʙʣʦʢʘʜʦʡ 

ʩʧʝʨʤʘʪʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. 
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ɼʦʣʷ ʩʘʤʮʦʚ (ʜʣʷ ʚʩʝʛʦ ʦʢʦʣʦʛʦʜʦʚʦʛʦ ʮʠʢʣʘ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ) ʚ ʩʟʟ ʩ ʘʢʪʠʚʥʳʤ 

ʩʧʝʨʤʘʪʦʛʝʥʝʟʦʤ (ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʨʘʟʤʥʦʞʝʥʠʠ) ʩʦʩʪʘʚʣʷʣʘ 

40,3Ñ5,8%, ʚ ʘʛʨʦʮʝʥʦʟʝ 27,2Ñ4,9%. ʕʪʦ ʩʘʤʮʳ, ʫ ʢʦʪʦʨʳʭ ʥʘ 

ʧʦʧʝʨʝʯʥʳʭ ʩʝʨʟʘʭ ʠʟʚʠʪʳʭ ʩʝʤʝʥʥʳʭ ʢʘʥʘʣʴʮʝʚ 

ʚʠʟʫʘʣʠʟʠʨʦʚʘʣʠʩʴ ʚʩʝ ʩʪʘʜʠʠ ʚʦʣʥʳ ʩʧʝʨʤʘʪʦʛʝʥʥʦʛʦ 

ʵʧʠʪʝʣʠʷ, ʚʢʣʶʯʘʷ ʵʪʘʧ ʩʧʝʨʤʠʘʮʠʠ. ɺ ʤʝʞʢʘʥʘʣʴʮʝʚʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʨʘʩʧʦʣʘʛʘʣʦʩʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʩʪʝʨʦʠʜʦʛʝʥʥʦ ʘʢʪʠʚʥʳʭ ʢʣʝʪʦʢ ʃʝʡʜʠʛʘ. ʇʨʠ ʵʪʦʤ, ʚ ʩʟʟ ʥʝ 

ʚʳʣʘʚʣʠʚʘʣʠʩʴ ʩʘʤʮʳ Subadultus ʠ ʥʘʢʘʧʣʠʚʘʣʘʩʴ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘʷ ʜʦʣʷ ʩʘʤʮʦʚ ʩ ʵʤʙʨʦʪʠʧʠʯʝʩʢʠʤʠ 

ʩʝʤʝʥʥʠʢʘʤʠ (9,8Ñ3,5%), ʦʪʩʫʪʩʪʚʫʶʱʠʤʠ ʚ ʘʛʨʦʮʝʥʦʟʝ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʟʟ ʜʦʣʷ ʩʘʤʮʦʚ ʩ ʥʝʟʨʝʣʳʤʠ ʩʝʤʝʥʥʠʢʘʤʠ 

ʙʳʣʘ ʩʦʧʦʩʪʘʚʠʤʘ ʩ ʜʦʣʝʡ ʧʦʣʦʚʦʟʨʝʣʳʭ ʩʘʤʮʦʚ. 

ɺ ʘʛʨʦʮʝʥʦʟʝ ʥʘʢʦʧʣʝʥʠʝ ʜʦʣʝʡ ʙʳʣʦ ʨʘʚʥʦʤʝʨʥʳʤ ʚʦ 

ʚʩʝʭ ʛʨʫʧʧʘʭ: ʥʝʟʨʝʣʳʭ ï 18,5Ñ4,3%; ʩʦ ʩʪʘʥʦʚʣʝʥʠʝʤ 

ʩʧʝʨʤʘʪʦʛʝʥʝʟʘ ï 25,9Ñ4,9%; Subadultus ï 8,6Ñ4,9%. ʇʨʠ 

ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ ʚ ʛʨʫʧʧʠʨʦʚʢʘʭ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʩʘʤʮʳ, 

ʫ ʢʦʪʦʨʳʭ ʠʟʚʠʪʳʝ ʩʝʤʝʥʥʳʝ ʢʘʥʘʣʴʮʳ ʙʳʣʠ ʟʘʧʫʩʪʝʚʰʠʤʠ 

(ʩ ʠʥʜʝʢʩʦʤ ʩʧʝʨʤʘʪʦʛʝʥʝʟʘ ʨʘʚʥʳʤ ʥʫʣʶ). ɺ ʠʥʪʝʨʩʪʠʮʠʠ 

ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʘʢʪʠʚʥʳʝ ʢʣʝʪʢʠ ʃʝʡʜʠʛʘ ï 

ʙʳʣʦ ʤʥʦʛʦ ʠʭ ʥʝʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ ʬʦʨʤ. ɼʦʣʷ ʪʘʢʠʭ 

ʩʘʤʮʦʚ ʙʳʣʘ ʙʦʣʴʰʦʡ ï 16,0Ñ4,1%. ʉʪʨʫʢʪʫʨʥʳʝ ʧʨʠʟʥʘʢʠ 

ʷʚʥʦ ʫʢʘʟʳʚʘʣʠ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʨʝʛʫʣʷʪʦʨʥʦʛʦ 

ʧʦʪʝʥʮʠʨʦʚʘʥʠʷ ʵʬʬʝʢʪʦʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʛʦʥʘʜ ʩʦ ʩʪʦʨʦʥʳ 

ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦʡ ʩʠʩʪʝʤʳ. ɻʨʫʧʧʫ ʪʘʢʠʭ ʩʘʤʮʦʚ ʤʳ 

ʦʙʦʟʥʘʯʠʣʠ ʢʘʢ ʛʨʫʧʧʫ ʩ ʙʣʦʢʘʜʦʡ ʧʦʣʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ, 

ʫʯʠʪʳʚʘʷ ʤʘʩʩʫ ʠʭ ʪʝʣʘ 12-17 ʛʨʘʤʤ. 

ʇʦʢʘʟʘʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʦʣʝʡ ʛʨʫʧʧ ʩʘʤʮʦʚ ʩ 

ʢʦʥʢʨʝʪʥʳʤ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʤ ʪʠʧʦʤ ʩʝʤʝʥʥʠʢʦʚ ʚ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʜʦʩʪʦʚʝʨʥʦ ʨʘʟʣʠʯʘʣʦʩʴ: 

ɢ2=37,27>20,52 (pÒ0,001). 

ɿʘʢʣʶʯʝʥʠʝ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʫʙʝʜʠʪʝʣʴʥʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʙʳʩʪʨʦʤ ʩʢʘʯʢʦʦʙʨʘʟʥʦʤ ʥʘʩʪʫʧʣʝʥʠʠ 

ʧʦʣʦʚʦʡ ʟʨʝʣʦʩʪʠ ʚ ʧʦʧʫʣʷʮʠʷʭ ʩ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʴʶ 
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ʥʘʩʝʣʝʥʠʷ ʠ ʧʦʩʪʝʧʝʥʥʦʤ ʨʘʚʥʦʤʝʨʥʦʤ ʵʪʘʧʥʦʤ ʧʦʣʦʚʦʤ 

ʩʦʟʨʝʚʘʥʠʠ ʚ ʧʦʧʫʣʷʮʠʷʭ ʩ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ, 

ʢʦʛʜʘ ʪʘʢʞʝ ʬʦʨʤʠʨʫʝʪʩʷ ʛʨʫʧʧʘ ʩʘʤʮʦʚ, ʥʘʩʪʫʧʣʝʥʠʝ 

ʧʦʣʦʚʦʡ ʟʨʝʣʦʩʪʠ ʫ ʢʦʪʦʨʳʭ ʨʝʛʫʣʠʨʫʝʤʦ ʙʣʦʢʠʨʫʝʪʩʷ. 

ɿʚʝʨʴʢʠ ʩ ʵʤʙʨʠʦʥʘʣʴʥʳʤʠ ʩʝʤʝʥʥʠʢʘʤʠ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʠʤʝʣʠ ʩʦʤʘʪʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʦʣʦʚʦʟʨʝʣʳʭ ʩʘʤʮʦʚ ʠ 

ʚʳʣʘʚʣʠʚʘʣʠʩʴ ʚ ʢʦʥʮʝ ʣʝʪʘ-ʦʩʝʥʴʶ. ʅʝʚʦʟʤʦʞʥʦ ʜʦʧʫʩʪʠʪʴ, 

ʯʪʦ ʙʳʣʦ ʪʘʢ ʛʣʫʙʦʢʦ ʫʛʥʝʪʝʥʦ ʠʭ ʧʦʣʦʚʦʝ ʩʦʟʨʝʚʘʥʠʝ. ɽʩʪʴ 

ʜʘʥʥʳʝ ʚ ʧʦʣʴʟʫ ʪʦʛʦ, ʯʪʦ ʵʪʠ ʩʘʤʮʳ ʨʘʟʤʥʦʞʘʣʠʩʴ ʣʝʪʦʤ. 

ʀʭ ʩʝʤʝʥʥʠʢʠ ʧʝʨʝʩʪʨʦʠʣʠʩʴ ʜʦ ʵʤʙʨʠʦʥʘʣʴʥʳʭ ʦʨʛʘʥʦʚ. 

ʕʪʦʪ ʬʘʢʪ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʧʦʚʪʦʨʥʦʤ ʚʦʚʣʝʯʝʥʠʠ 

ʩʘʤʮʦʚ ʚ ʨʘʟʤʥʦʞʝʥʠʝ ʚ ʩʣʝʜʫʶʱʠʡ ʨʝʧʨʦʜʫʢʪʠʚʥʳʡ ʮʠʢʣ 

ʚʝʩʥʦʡ. 
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Histological, morphometric and statistical methods have 

been involved to study the morphological and functional state of 

gonads of the Ural Field Mouse (Apodemus Uralensis) in 

elementary populations of different density. Histological types of 

the reproductive glands were identified and verified. 

 In the compared populations, different distribution patterns were 

shown for the groups of male mice on several stages of sexual 

development. The findings provide evidence that the groups with 

lower relative abundance enter the puberty faster while the 

groups with high population develop puberty suppression. 
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ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʝʛʦ ʠʟʫʯʝʥʠʶ. ɺʳʩʢʘʟʘʥʦ 

ʤʥʝʥʠʝ ʦ ʧʦʜʦʙʥʳʭ ʧʨʠʯʠʥʘʭ ʧʦʚʝʜʝʥʠʷ ʞʠʚʦʪʥʳʭ ʥʘ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. 

 

ɾʠʚʘʷ ʠ ʥʝʞʠʚʘʷ ʧʨʠʨʦʜʘ ʪʝʩʥʳʤ ʦʙʨʘʟʦʤ ʩʚʷʟʘʥʳ 

ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ʗʨʢʠʤ ʧʨʠʤʝʨʦʤ ʵʪʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʤʦʞʝʪ 

ʩʣʫʞʠʪʴ ʷʚʣʝʥʠʝ, ʧʦʣʫʯʠʚʰʝʝ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ 

ʥʘʟʚʘʥʠʝ ʣʠʪʦʬʘʛʠʷ (ʣʠʙʦ ʛʝʦʬʘʛʠʷ). ʃʠʪʦʬʘʛʠʷ (ʦʪ ʛʨʝʯ.: 

çʣʠʪʦʩè - ʢʘʤʝʥʴ ʠ çʬʘʛʦʩè - ʧʦʝʜʘʪʴ), ʠʣʠ ʘʥʘʣʦʛʠʯʥʳʡ 

ʘʥʛʣʦʷʟʳʯʥʳʡ ʪʝʨʤʠʥ, ʛʝʦʬʘʛʠʷ ï ʵʪʦ ʧʦʝʜʘʥʠʝ ʣʶʜʴʤʠ ʠ 

ʞʠʚʦʪʥʳʤʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʛʦʨʥʳʭ ʧʦʨʦʜ. ʃʠʪʦʬʘʛʠʷ 

ʷʚʣʷʝʪʩʷ ʪʘʢʠʤ ʞʝ ʦʙʳʯʥʳʤ ʷʚʣʝʥʠʝʤ, ʢʘʢ ʠ ʧʠʪʘʥʠʝ. ɽʩʣʠ 

ʦʙʳʯʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʧʠʱʠ ï ʵʪʦ ʧʠʪʘʥʠʝ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ, ʪʦ ʣʠʪʦʬʘʛʠʷ ï ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʧʠʪʘʥʠʝ 

ʤʠʥʝʨʘʣʴʥʦʝ [1]. ɼʦʩʪʘʪʦʯʥʦ ʚʩʧʦʤʥʠʪʴ, ʯʪʦ ʢʘʞʜʳʡ ʠʟ ʥʘʩ 

ʤʦʞʝʪ ʥʘʟʚʘʪʴ ʩʝʙʷ ʣʠʪʦʬʘʛʦʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʛʘʣʠʪʫ 

(ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ), ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʞʠʟʥʝʥʥʦ 

ʥʝʦʙʭʦʜʠʤʳʤ ʤʠʥʝʨʘʣʦʤ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ, ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ, 

çNa+/K+-ʥʘʩʦʩʘè ʥʘ ʢʣʝʪʦʯʥʦʤ ʫʨʦʚʥʝ. ɹʝʟ ʫʯʘʩʪʠʷ 

ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʥʝ ʤʦʛʫʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʪʘʢʠʝ 

ʧʨʦʮʝʩʩʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʘʢ ʧʦʩʪʨʦʝʥʠʝ ʙʝʣʢʦʚ, 

ʚʠʪʘʤʠʥʦʚ, ʢʨʦʚʝʪʚʦʨʝʥʠʝ, ʧʠʱʝʚʘʨʝʥʠʝ ʠ ʜʨ. ʀ ʚʩʸ ʞʝ ʜʦ 

ʩʠʭ ʧʦʨ ʣʠʪʦʬʘʛʠʘʣʴʥʦʝ ʧʦʚʝʜʝʥʠʝ ʩʨʝʜʠ ʣʶʜʝʡ 

ʨʘʩʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʥʝʯʪʦ ʥʝʦʨʜʠʥʘʨʥʦʝ, ʵʢʟʦʪʠʯʝʩʢʦʝ ʠ 

ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʠʟ ʥʘʩ ʢʨʘʡʥʝ ʥʝʛʘʪʠʚʥʦ. 

ɻʦʨʘʟʜʦ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʷʚʣʝʥʠʝ ʣʠʪʦʬʘʛʠʠ 

ʧʨʠʩʫʱʝ ʤʠʨʫ ʞʠʚʦʪʥʳʭ. ʆʩʦʙʝʥʥʦ ʰʠʨʦʢʦ ʦʥʦ ʚʳʨʘʞʝʥʦ ʚ 

ʤʠʨʝ ʜʠʢʦʡ ʧʨʠʨʦʜʳ ʠ ʧʨʠʫʨʦʯʝʥʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʢ ʛʦʨʥʦ-

ʩʢʣʘʜʯʘʪʳʤ ʪʝʨʨʠʪʦʨʠʷʤ, ʪ.ʝ. ʪʝʢʪʦʥʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤ ʟʦʥʘʤ. 

ʇʦ ʩʫʪʠ ʠʤʝʥʥʦ ʚ ʵʪʦʤ ʬʝʥʦʤʝʥʝ ʤʳ ʚʠʜʠʤ ʷʨʢʠʡ ʧʨʠʤʝʨ 

ʧʨʷʤʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʜʚʫʭ ʛʣʦʙʘʣʴʥʳʭ ʢʨʫʛʦʚʦʨʦʪʦʚ ʚʝʱʝʩʪʚ: 

ʙʦʣʴʰʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʤʘʣʦʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʫʶ ʟʥʘʯʠʤʦʩʪʴ ʠ ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʫʶ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʷʚʣʝʥʠʝ ʣʠʪʦʬʘʛʠʠ ʠʩʩʣʝʜʦʚʘʥʦ ʢʨʘʡʥʝ 

ʩʣʘʙʦ [2]. ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʤʘʣʦʡ ʠʟʫʯʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ 



76 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʦʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʪʨʝʙʫʝʪ ʦʪ ʠʩʩʣʝʜʦʚʘʪʝʣʷ 

ʛʣʫʙʦʢʠʭ ʟʥʘʥʠʡ ʚ ʮʝʣʦʤ ʨʷʜʝ ʥʘʫʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ: 

ʙʠʦʣʦʛʠʠ, ʛʝʦʣʦʛʠʠ, ʛʝʦʛʨʘʬʠʠ, ʧʦʯʚʦʚʝʜʝʥʠʠ, ʭʠʤʠʠ, 

ʤʝʜʠʮʠʥʝ (ʣʠʙʦ ʚʝʪʝʨʠʥʘʨʠʠ) ʠ ʪ.ʜ. ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʥʘʫʯʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳ ʠ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʧʨʠʥʘʜʣʝʞʘʪ ʵʥʪʫʟʠʘʩʪʘʤ ʥʘʫʢʠ: ɺ.ʀ.ɹʛʘʪʦʚʫ, 

ɸ.ɺ.ɺʘʥʫ, ɺ.ʅ.ʂʫʟʥʝʮʦʚʫ, ɸ.ʄ.ʇʘʥʠʯʝʚʫ ʠ ʨʷʜʫ ʜʨʫʛʠʭ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʦʙʭʦʜʠʤ ʧʝʨʝʭʦʜ ʦʪ ʚʦʩʧʨʠʷʪʠʷ 

ʵʪʦʛʦ ʷʚʣʝʥʠʷ ʢʘʢ ʘʥʦʤʘʣʴʥʦʛʦ ʢ ʥʘʫʯʥʦʤʫ ʧʦʜʭʦʜʫ ʚ ʝʛʦ 

ʚʩʝʩʪʦʨʦʥʥʝʤ ʠʟʫʯʝʥʠʠ. ʅʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʚʠʜʠʪʩʷ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʵʪʦʛʦ ʷʚʣʝʥʠʷ ʚ ʤʠʨʝ ʜʠʢʦʡ ʧʨʠʨʦʜʳ. ʊʘʢ, 

ʥʘʤʠ ʥʘʯʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʉʠʭʦʪʵ-ɸʣʠʥʩʢʦʤ ʠ ʂʘʚʢʘʟʩʢʦʤ 

ʙʠʦʩʬʝʨʥʳʭ ʟʘʧʦʚʝʜʥʠʢʘʭ, ʯʘʩʪʠʯʥʦ ï ʥʘ ɸʣʪʘʝ, ʛʜʝ ʬʝʥʦʤʝʥ 

ʣʠʪʦʬʘʛʠʠ ʚʦ ʚʩʝʤ ʤʥʦʛʦʦʙʨʘʟʠʠ ʧʨʦʷʚʣʝʥʠʡ ʤʦʞʥʦ 

ʦʙʲʷʩʥʠʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʝʤ ʚ ʤʠʨʝ ʞʠʚʦʪʥʳʭ ʜʨʝʚʥʝʡʰʝʛʦ 

ʠʥʩʪʠʥʢʪʘ, ʥʘʮʝʣʝʥʥʦʛʦ ʥʘ ʢʦʨʨʝʢʪʠʨʦʚʢʫ ʚʝʱʝʩʪʚʝʥʥʦʛʦ 

ʩʦʩʪʘʚʘ ʠ ʬʫʥʢʮʠʡ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʚ ʦʨʛʘʥʠʟʤʝ ʚ ʩʣʫʯʘʝ 

ʠʭ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʩʨʝʜʦʚʳʭ ʩʪʨʝʩʩ-ʬʘʢʪʦʨʦʚ ʩ ʧʦʤʦʱʴʶ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ 

ʚʭʦʜʷʱʠʭ ʚ ʠʭ ʩʦʩʪʘʚ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ 

ʤʠʥʝʨʘʣʦʚ. ʇʦʝʜʘʝʤʳʝ ʣʠʪʦʛʝʥʥʳʝ ʚʝʱʝʩʪʚʘ ʨʘʩʰʠʨʷʶʪ 

ʘʜʘʧʪʠʚʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʦʨʛʘʥʠʟʤʦʚ ʜʣʷ ʚʳʞʠʚʘʥʠʷ ʚ ʩʨʝʜʝ 

ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ [2]. 

ʇʦʟʥʘʥʠʝ ʤʝʭʘʥʠʟʤʘ ʨʝʛʫʣʷʮʠʠ, ʢʘʢ ʩ ʪʝʦʨʝʪʠʯʝʩʢʦʡ, ʪʘʢ ʠ ʩ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʟʚʦʣʠʪ ʨʘʩʰʠʨʠʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʨʝʩʫʨʩʥʦʛʦ 

ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ ʙʠʦʪʳ. 

ɺ ʜʠʢʦʡ ʧʨʠʨʦʜʝ ʤʝʩʪʘ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ 

ʞʠʚʦʪʥʳʤʠ ʛʦʨʥʳʭ ʧʦʨʦʜ (ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʚʝʪʨʝʣʳʭ) 

ʦʩʪʘʶʪʩʷ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʥʝʠʟʤʝʥʥʳʤʠ. ʆʥʠ ʠʤʝʶʪ ʩʘʤʳʝ 

ʨʘʟʥʳʝ ʥʘʟʚʘʥʠʷ. ʆʜʥʘʢʦ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʢ ʥʠʤ ʧʨʠʤʝʥʠʤ ʪʝʨʤʠʥ ʧʨʠʨʦʜʥʳʝ ʙʠʦʤʠʥʝʨʘʣʴʥʳʝ 

ʢʦʤʧʣʝʢʩʳ (ʇɹʂ). ʅʘ ʠʟʫʯʝʥʥʳʭ ʥʘʤʠ ʪʝʨʨʠʪʦʨʠʷʭ ʧʦʢʘʟʘʥʦ, 

ʯʪʦ ʦʧʨʝʜʝʣʷʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʷʚʣʝʥʠʝ ʣʠʪʦʬʘʛʠʘʣʴʥʦʛʦ 

ʠʥʩʪʠʥʢʪʘ ʫ ʠʟʫʯʝʥʥʳʭ ʛʨʫʧʧ ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ ʦʢʘʟʳʚʘʶʪ 
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ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʧʨʠʨʦʜʥʳʭ ʙʠʦʤʠʥʝʨʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʢ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʩʪʨʫʢʪʫʨʘʤ, ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʥʘ ʚʳʭʦʜʘʭ ʤʘʪʝʨʠʥʩʢʠʭ ʛʦʨʥʳʭ ʧʦʨʦʜ ʩ ʤʘʣʦʤʦʱʥʳʤ 

ʧʦʯʚʝʥʥʳʤ ʧʦʢʨʦʚʦʤ (ʨʠʩ. 1).  

 
ʈʠʩ. 1. ʇʦʪʨʝʙʣʝʥʠʝ ʚʦʜʦʥʘʩʳʱʝʥʥʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ 

ʢʦʧʳʪʥʳʤʠ ʚ ʉʠʭʦʪʵ-ɸʣʠʥʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ 

(ʩʲʝʤʢʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʬʦʪʦʢʘʤʝʨʦʡ)  

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʛʝʦʛʨʘʬʠʷ ʧʦʜʦʙʥʳʭ 

ʙʠʦʤʠʥʝʨʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʜʦʩʪʘʪʦʯʥʦ ʦʙʰʠʨʥʘ [2]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʛʠʧʦʪʝʟ, 

ʦʙʲʷʩʥʷʶʱʠʭ ʩʢʣʦʥʥʦʩʪʴ ʞʠʚʦʪʥʳʭ ʢ ʫʧʦʪʨʝʙʣʝʥʠʶ 

ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ (ʛʣʘʚʥʦʡ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ 

çʥʘʪʨʠʝʚʘʷè), ʧʨʠʯʠʥʘ ʧʦʝʜʘʥʠʷ ʜʦ ʩʠʭ ʧʦʨ ʜʦ ʢʦʥʮʘ ʥʝ 

ʨʘʩʢʨʳʪʘ. ʂʘʢ ʚʠʜʠʪʩʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʧʦʧʳʪʢʠ 

ʜʦʢʘʟʘʪʴ ʧʨʦʷʚʣʝʥʠʝ ʣʠʪʦʬʘʛʠʘʣʴʥʦʛʦ ʠʥʩʪʠʥʢʪʘ ʦʜʥʦʡ 

ʧʨʠʯʠʥʦʡ ʥʝ ʤʦʛʫʪ ʫʚʝʥʯʘʪʴʩʷ ʫʩʧʝʭʦʤ. ʅʝʦʙʭʦʜʠʤ 

ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʚʩʝʡ ʵʢʦʩʠʩʪʝʤʳ ʥʘ ʢʘʞʜʦʡ 

ʠʟ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʇʦʤʠʤʦ ʚʳʷʚʣʝʥʠʷ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʪʨʝʙʣʷʝʤʳʭ 


