
1 

ʄ̔ʥ̔ʩʪʝʨʩʪʚʦ ʦʩʚʪ̔ʠ  ̔ʥʘʫʢʠ ʋʢʨʘʾʥʠ 

ʉʫʤʩɹʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛ̔ʯʥʠʡ ʫʥ̔ʚʝʨʩʠʪʝʪ ʽʤʝʥ ̔ɸ. ʉ. ʄʘʢʘʨʝʥʢʘ 

ʇʦʣʽʩɹʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥ̔ʚʝʨʩʠʪʝʪ, ɹ̔ʣʦʨʫʩ ɹSt. Cloud State University, 

Minnesota, United States 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

çʉʔʆɻʆɼɽʅʅʗ ɹɯʆʃʆɻɯʏʅʆɰ ʅɸʋʂʀè 
 
 
 
 
 
 
 

ʄɸʊɽʈɯɸʃʀ 

ɯII ʄ̔ ʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮ̔ ʾ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

15-16 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʤ. ʉʫʤʠ 

 
  



2 

ʋɼʂ 57ò312ò(063) 

ʉ 28 
 

ʈʝʜʘʢʮ̔ʡʥʘ ʢʦʣʝʛ̔ ʷ: 
 

ɺ. ɯ. ʐʝʡʢʦ, ʧʨʦʨʝʢʪʦʨ ʟ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛ̔ʯʥʦ ʾ ʨʦʙʦʪʠ ʉʫʤɼʇʋ ʤ̔ʝʥʽ  
ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ, ʜʦʢʪʦʨ ʙ̔ʦʣʦʛ̔ʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ 
ʙʦ̔ʣʦʛ̔ ʾ ʣʁ ʜʠʥʠ  ̔ʪʚʘʨʠʥ. 

ʃ. ʄ. ɻʫʥ̔ʥʘ, ʜʦʢʪʦʨ ʙ̔ʦʣʦʛ̔ʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʙ̔ʦʣʦʛ̔ ʾ ʣʁ ʜʠʥʠ ʽ 
ʪʚʘʨʠʥ ʉʫʤɼʇʋ ʤ̔ʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ. 

ʄ. ʇ. ʈʘʜʟ̔̒ ʚʩɹʢʘ, ʜʦʢʪʦʨ ʙ̔ʦʣʦʛ̔ʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʙ̔ʦʣʦʛ̔ ʾ 
ʣʁ ʜʠʥʠ  ̔ʪʚʘʨʠʥ ʉʫʤɼʇʋ ʤ̔ʝʥ ̔ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ. 

D. Zhernosekov, ʟʘʚ̔ ʜʫʚʘʯ ʢʘʬʝʜʨʠ ʙʦ̔ʪʝʭʥʦʣʦʛ̔ ʾ ʇʦʣ̔ ʩɹʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ 
ʫʥ̔ʚʝʨʩʠʪʝʪʫ (ʤ̔ʩʪʦ ʇ̔ ʥʩɹʢ, ɹ̔ʣʦʨʫʩɹ), ʢʘʥʜʠʜʘʪ ʙ̔ʦʣʦʛ̔ʯʥʠʭ ʥʘʫʢ, 
ʜʦʮʝʥʪ. 

M. Razdaybedin, Biology Lab Coordinator, Department of Biology, St. Cloud 
State University, Ph.D. (Minnesota, United States). 

 

ʉ28        ʉɹ ʦʛʦʜʝʥʥ  ̫ʙʦ̔ʣʦʛ̔ʯʥʦ ʾʥʘʫʢʠ : ʤʘʪʝʨ̔ʘʣʠ ɯɯɯ ʄ̔ʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ ʾ
ʢʦʥʬʝʨʝʥʮʽʾ (15-16 ʣʠʩʪʦʧʘʜʘ 2019 ʨ., ʤ. ʉʫʤʠ) ï ʉʫʤʠ : ʌʆʇ  
ʎɹ ʦʤʘ ʉ. ʇ., 2019. ï 304 ʩ. 

 

ʋ ʟʙ̔ʨʥʠʢʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʤʘʪʝʨʘ̔ʣʠ ɯɯɯ ʄʞ̔ʥʘʨʦʜʥʦ ʾ ʥʘʫʢʦʚʦ ʾ
ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʜʠʩʪʘʥʮ̔ʡʥʦ  ʁ ʫʯʘʩʪʶ çʉʦɹʛʦʜʝʥʥ ̫ ʙ̔ʦʣʦʛ̔ʯʥʦ ʾ ʥʘʫʢʠè. 
ʈʦʟʛʣ̫ʜʘ ʪʁɹʩ ̫ʟʜʦʙʫʪʢʠ ʽ ʨʝʟʫʣʪɹʘʪʠ ʦʨʠʛ̔ ʥʘʣɹ ʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʜ̔ʞʝʥ ɹʫ 
ʛʘʣʫʟʽ ʙʦ̔ʣʦʛ̔ʯʥʠʭ ʥʘʫʢ, ʱʦ ʦʭʦʧʣʁ ʶʪʴ ʠhʨʦʢʝ ʢʦʣʦ ʧʠʪʘʥ ɹʟ ʙʦʪʘʥ̔ʢʠ, 
ʟʦʦʣʦʛʽʾ, ʛʝʥʝʪʠʢʠ, ʙʦ̔ʪʝʭʥʦʣʦʛ̔ʾ , ʘʥʘʪʦʤ̔ʾ ʽ ʬ̔ʟ̔ʦʣʦʛ̔ ʾ ʣʁ ʜʠʥʠ, 
ʝʢʩʧʝʨʠʤʝʥʪʘʣɹ ʥʦ ʾʙʦ̔ʣʦʛʽʾ ʪʘ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥ ̫ʙʦ̔ʣʦʛ̔ʯʥʠʭ ʜʠʩʮʠʧʣ̔ʥ. 
ɿʙ̔ʨʥʠʢ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣ ̫ ʥʘʫʢʦʚʮ̔ ʚ, ʚʠʢʣʘʜʘʯʚ̔, ʘʩʧʨ̔ʘʥʪ̔ ʚ ʪʘ 

ʩʪʫʜʝʥʪ̔ ʚ, ʘ ʪʘʢʦʞ ʜʣ ̫ ʠhʨʦʢʦʛʦ ʢʦʣʘ ʯʠʪʘʯ̔ ʚ. 
ɺ̔ʜʧʦʚ̔ ʜʘʣɹʥ̔ʩʪ ɹ ʟʘ ʜʦʩʪʦʚʨ̔ʥʩ̔ʪ ɹ ʥ̔ʬʦʨʤʘʮ̔ʾ , ʘʚʪʦʨʩʪʚʦ ʧʦʜʘʥʦʛʦ 

ʤʘʪʝʨʘ̔ʣʫ, ʪʦʯʥ̔ʩʪʴ ʥʘʟʚ, ʧʨ̔ʟʚʠ  ɦʪʘ ʮʠʪʘʪ ʥʝʩʫʪʴ ʘʚʪʦʨʠ. 
 

Proceedings includes materials of the ɯɯ International scientific conference 
çThe present of biological scienceè, held in Sumy State Pedagogical 
University named after A.S. Makarenko, 15-16 november 2019. This collection 
presented the latest research in various fields of biological science. Authors 
are responsible for language and content of their papers. 

 

ʋɼʂ 57ò312ò(063) 
 

É ʂʦʣʝʢʪʠʚ ʘʚʪʦʨʚ̔, 2019  

É ʌʆʇ ʎɹʦʤʘ ʉ. ʇ., 2019 
  



3 

ɿʄɯʉʊ 
 

 

ʉɽʂʎɯʗ 
ɸʅɸʊʆʄɯʗ, ʌɯɿɯʆʃʆɻɯʗ ʃʖɼʀʅʀ; ʄɽʍɸʅɯɿʄʀ ɸɼɸʇʊɸʎɯɰ ʆʈɻɸʅɯɺ ɯ 

ʉʀʉʊɽʄ  ʊɯʃɸ ʃʖɼʀʅʀ; ʄɽɼʀʂʆ-ɹɯʆʃʆɻɯʏʅɯ ɸʉʇɽʂʊʀ 
ʇɸʊʆɻɽʅʅʆɻʆ ɺʇʃʀɺʋ ʅɸ ʆʈɻɸʅɯɿʄ ʃʖɼʀʅʀ 

ɹʽʣʦʢʫʨ ɼ. ʆ.  

ʉʊɸʅ ɼɽʗʂʀʍ ʇʆʂɸɿʅʀʂɯɺ ʊʀʈɽʆɰɼʅʆɰ ʉʀʉʊɽʄʀ  ʋ ʆʉɯɹ ɿ 
ʂʆʅʊɸʄɯʅʆɺɸʅʀʍ ʊɽʈʀʊʆʈɯʁ ʉʋʄʑʀʅʀ ......................................... 13 

ɺʘʩʠʣʝʛʘ ʇ.ɸ.  

ɻʈɺɯ ʇɽʈʉʇɽʂʊʀɺʀ ɼʆʉʃɯɼɾɽʅʅʗ ɺʇʃʀɺʋ ʅɸ ɼɯʊɽʁ 7-9 ʈʆʂɯɺ .. 14 

ɺʦʡʪʝʥʢʦ ɺ.ʃ.  

ɺʇʃʀɺ ɿɸʉʆɹɯɺ ʅɸ ʆʉʅʆɺɯ ɹʋʈʐʊʀʅʆɺʆɰ ʂʀʉʃʆʊʀ  ʅɸ 
ʇɸʈɸʄɽʊʈʀ ɻʆʄɽʆʉʊɸɿʋ ɿɸ ɯʅʊɽʅʉʀɺʅʀʍ ʌɯɿʀʏʅʀʍ 
ʅɸɺɸʅʊɸɾɽʅʔ ......................................................................................... 16 

ɻʘʚʨʝʣʶʢ ʉ.ɺ.  

ʀɿʄɽʅɽʅʀʗ ʇɸʈɸʄɽʊʈʆɺ ɻɽʄʆɼʀʅɸʄʀʂʀ ʀ ʌʋʅʂʎʀʀ 

ʕʅɼʆʊɽʃʀʗ ʇʈʀ ʉʆʇʈʆɺʆɾɽʅʀʀ ɼʃʀʊɽʃʔʅʆʁ  

ɹʃʆʂɸɼʓ ʈɽʎɽʇʊʆʈʆɺ ʂɸʅʅɸɹʀʅʆʀɼʆɺ ʉɺ1  

ɼʆʅɸʊʆʈʆʄ NO ɺ ʕʂʉʇɽʈʀʄɽʅʊɽ ..................................................... 20 
 

ɻʦʨʙʘʥʴ ɼ.ɼ.  

ɼʀʅɸʄɯʂɸ ʈɽɸʂʊʀɺʅʆʉʊɯ ʂɸʇɯʃʗʈʅʆɻʆ ʂʈʆɺʆʊʆʂʋ  
ʇʈʀ ɿɸʊʈʀʄʎɯ ɼʀʍɸʅʅʗ ....................................................................... 23 

ɯʟʤʘʡʣʦʚʘ ʃ. ɺ., ʂʦʥʦʧʣʷ ʃ. ɸ.  

ɺɸʈɯɸʅʊʀ ɸʅɸʊʆʄɯʏʅʆɰ ɹʋɼʆɺʀ ʇɽʈɽɼʅʔʆɰ ʊɸ  
ɿɸɼʅʔʆɰ ʏɸʉʊʀʅ ɺɯʃɯɿɯɭɺʆɻʆ ʂʆʃɸ ................................................... 26 

ʂʘʣʘʙʫʭʦʚʘ ɸ.ʉ.  

ɸʅɸʃɯɿ ɼɽʗʂʀʍ ʅʆʈʄɸʊʀɺɯɺ ʈɯɺʅʗ  ʈʆɿɺʀʊʂʋ ʌɯɿʀʏʅʀʍ 
ʗʂʆʉʊɽʁ ʉɽʈɽɼ ɼɯʊɽʁ ʇɽʈʐʆɻʆ ʈʆʂʋ ʅɸɺʏɸʅʅʗ ........................ 27 

ʂʘʣʠʥʠʯʝʥʢʦ ɯ.ʆ., ʂʦʣʝʩʥʠʢ ɸ.ʉ.  

ɺʀʂʆʈʀʉʊɸʅʅʗ ʇʆʂɸɿʅʀʂɯɺ ʌʋʅʂʎɯʆʅɸʃʔʅʆɻʆ ʉʊɸʅʋ 
ʉɽʈʎɽɺʆ-ʉʋɼʀʅʅʆɰ ʉʀʉʊɽʄʀ ɼʃʗ ʆʎɯʅʂʀ  ɸɼɸʇʊɸʎɯɰ ɼɯʊɽʁ  
ɼʆ ʋʄʆɺ ʅɸɺʏɸʅʅʗ ............................................................................... 30 

ʂʦʣʝʩʥʠʢ ʖ.ɯ., ʐʝʡʢʦ ɺ.ɯ.  

ɼɽʗʂɯ ʇʀʊɸʅʅʗ ɽʊɯʆʃʆɻɯɰ ʂʆʈʆʊʂʆɿʆʈʆʉʊɯ ................................... 32 

ʂʦʣʦʤʽʻʮʴ ʄ.ʇ., ʉʽʤʦʨʘ ʄ.ʄ.  

ɸʅɸʃɯɿ ʇʆʐʀʈɽʅʆʉʊɯ ɿɸʍɺʆʈʖɺɸʅʔ ʉɽʈʎɽɺʆ-ʉʋɼʀʅʅʆɰ 
ʉʀʉʊɽʄʀ ʋ ʊɽʈʅʆʇɯʃʔʉʔʂɯʁ ʆɹʃɸʉʊɯ .............................................. 35 

  



4 

ʂʦʮ ʉ. ʄ., ɿʘʩʢʘʣʴʢʦ ʆ. ʄ., ʂʦʮ ɺ. ʇ.  

ɼʆʉʃɯɼɾɽʅʅʗ ɸɼɸʇʊɸʎɯʁʅʀʍ ʄʆɾʃʀɺʆʉʊɽʁ ʋ ʉʋʏɸʉʅʀʍ 
ʐʂʆʃʗʈɯɺ .................................................................................................. 38 

ʂʦʮ ʉ. ʄ., ɿʝʤʣʷʥʘ ʂ. ɸ, ʂʦʮ ɺ. ʇ.  

ɼʆʉʃɯɼɾɽʅʅʗ ʌʋʅʂʎɯʆʅɸʃʔʅʆɻʆ ʉʊɸʅʋ  
ʉʀʉʊɽʄʀ ʂʈʆɺʆʆɹɯɻʋ ʋ ʉʋʏɸʉʅʀʍ ʐʂʆʃʗʈɯɺ ............................... 41 

ʂʦʮ ʉ. ʄ., ʄʘʡʦʨʦʚʘ ʆ. ʈ., ʃʫʛʘʥʩʴʢʘ ɺ. ʆ.  

ɼʆʉʃɯɼɾɽʅʅʗ ʇʆʂɸɿʅʀʂɯɺ ʌɯɿʀʏʅʆɻʆ ʈʆɿɺʀʊʂʋ ʋ ɼɯʊɽʁ 
ʐʂɯʃʔʅʆɻʆ ɺɯʂʋ ʊɸ ɰʍ ɸɼɸʇʊɸʎɯʁʅʀʍ ʄʆɾʃʀɺʆʉʊɽʁ ................. 44 

ʃʝʱʝʥʢʦ ʖ.ʆ., ʂʦʮ ʉ.ʄ., ʂʦʮ ɺ.ʇ.  

ɼʆ ʇʀʊɸʅʅʗ ɺʀɺʏɽʅʅʗ ʌʋʅʂʎɯʆʅɸʃʔʅʆɻʆ ʉʊɸʅʋ   
ʉɽʈʎɽɺʆ-ʉʋɼʀʅʅʆɰ ʉʀʉʊɽʄʀ ʋ ʐʂʆʃʗʈɯɺ ..................................... 47 

ʄʘʢʘʨʦʚʘ ʄ.ʆ., ʂʦʙʘ ʃ.ɺ.  

ɺʇʃʀɺ ʍʈʆʅʆʊʀʇʋ, ʉʊɸʅʋ ɺɽɻɽʊɸʊʀɺʅʆɰ  ʅɽʈɺʆɺʆɰ  
ʉʀʉʊɽʄʀ, ʈɽʇʈɽɿɽʅʊɸʊʀɺʅʀʍ ʉʀʉʊɽʄ ʅɸ ʇʆʂɸɿʅʀʂʀ  
ʋɺɸɻʀ ʉʊʋɼɽʅʊɯɺ-ʇɽʈʐʆʂʋʈʉʅʀʂɯɺ ................................................. 50 

ɺʘʢʫʣʴʯʫʢ ɯ.ʈ., ɺʣʘʩʝʥʢʦ ʈ.ʇ.  

ʆʎɯʅʂɸ ʌɯɿʀʏʅʆɻʆ ʈʆɿɺʀʊʂʋ ʉʊʋɼɽʅʊɯɺ  ɺʀʑʆɻʆ 
ʅɸɺʏɸʃʔʅʆɻʆ ɿɸʂʃɸɼʋ ........................................................................ 53 

Popova Iryna Serhiivna  

PECULIARITIES OF BLOOD SUPPLY VESSELS IN SUBINFRAHYOID 
TRIANGLES IN HUMAN FETUSES ............................................................ 56 

ʈʘʩʩʦʭʠʥʘ ɽ.ɸ., ʈʦʤʝʥʢʦ ʀ.ɻ.  

ʈʆʃʔ ʌʀɿʀʏɽʉʂʀʍ ʋʇʈɸɾʅɽʅʀʁ  ɺ ʇʈʆʌʀʃɸʂʊʀʂɽ 
ʇʃʆʉʂʆʉʊʆʇʀʗ ʋ ɼɽʊɽʁ ʉʈɽɼʅɽɻʆ ʐʂʆʃʔʅʆɻʆ ɺʆɿʈɸʉʊɸ ..... 58 

ʈʦʜʠʥʩʴʢʠʡ ʆ.ɻ., ɼʝʤʯʝʥʢʦ ʆ.ʄ., ʉʢʫʙʠʮʴʢʘ ʃ.ɼ.  

ʌʆʈʄʋɺɸʅʅʗ ʇʈʆʉʊʆʈʆɺʆɰ ʇɸʄʗʊɯ ʋ ʖɺɽʅɯʃʔʅʀʍ ʑʋʈɯɺ  
ɿɸ ʋʄʆɺ ɽʄʆʎɯʁʅʆɻʆ ʉʊʈɽʉʋ ʇʈʀ ɼʀʉʌʋʅʂʎɯɰ ʑʀʊʆɺʀɼʅʆɰ 
ɿɸʃʆɿʀ ...................................................................................................... 61 

ʈʦʤʝʥʢʦ ʀ. ɻ., ʈʘʩʩʦʭʠʥʘ ɽ. ɸ.  

ɺʈɽʄʗ ɼɺʀɻɸʊɽʃʔʅʆʁ ʈɽɸʂʎʀʀ ʀ ɽɽ ɺʆɿʈɸʉʊʅʓɽ 
ʆʉʆɹɽʅʅʆʉʊʀ ʇʈʀ ʉʊɸʊʀʏɽʉʂʀʍ ʀ ɼʀʅɸʄʀʏɽʉʂʀʍ  
ʅɸɻʈʋɿʂɸʍ ʅɸ ʈɸɿʅʓɽ ɻʈʋʇʇʓ ʄʓʐʎ ............................................. 62 

ʊʠʤʦʰʝʥʢʦ ɭ.ɺ., ʇʝʪʨʶʢ ʉ.ɭ.  

ɸʅɸʃɯɿ ɿɸʍɺʆʈʖɺɸʅʆʉʊɯ ɼɯʊɽʁ ʊɸ ʇɯɼʃɯʊʂɯɺ ʈʆɾʅɯɺʉʔʂʆɻʆ 
ʅɸɺʏɸʃʔʅʆ-ɺʀʍʆɺʅʆɻʆ ʂʆʄʇʃɽʂʉʋ I-II ʉʊ. ɹʈʆɺɸʈʉʔʂʆɻʆ 
ʈɸʁʆʅʋ ...................................................................................................... 65 

ʊʨʦʰʠʥʘ ɽ.ʆ., ɻʨʘʥʽʥʘ ʆ.ɺ.  

ʄʆʈʌʆʌʋʅʂʎɯʆʅɸʃʔʅɯ ɺɸʈɯɸʅʊʀ ʈʆɿɺʀʊʂʋ  
ɺɯʃɯɿɯɭɺʆɻʆ ʂʆʃɸ, ʗʂɯ ʇʆɺ`ʗɿɸʅɯ ɿ ʇɸʊʆʃʆɻɯɭʖ........................... 68 



5 

ʍʘʣʦ ʇ.ɺ., ɼʨʝʛʚʘʣʴ ɯ.ɺ.  

ɺʇʃʀɺ ɿɼʆʈʆɺʆɻʆ ʉʇʆʉʆɹʋ ɾʀʊʊʗ  ʅɸ ʃʖɼɽʁ  
ɿ ʅɸɼʄɯʈʅʆʖ ɺɸɻʆʖ............................................................................. 69 

ʍʨʠʩʪʦʚʘ ʊ.ɭ., ʏʘʡʢʘ ɼ.ʆ.  

ʂʆʄʇʃɽʂʉʅʀʁ ʇɯɼʍɯɼ ɼʆ ʌɯɿʀʏʅʆɻʆ ɺʀʍʆɺɸʅʅʗ ʇɯɼʃɯʊʂɯɺ  
ɿ ɺɽɻɽʊʆ-ʉʋɼʀʅʅʆʖ ɼʀʉʊʆʅɯɭʖ ..................................................... 72 

ʏʫʧʽʥʘ ɺ.ɯ., ɯʟʤʘʡʣʦʚʘ ʃ.ɺ.  

ɿɸɼʅʔʆʅʀɾʅɯʁ ɺɯɼɼɯʃ ʇʈɸɺʆɻʆ ʇɽʈɽɼʉɽʈɼʗ:  
ɸʅɸʊʆʄɯʏʅɸ ʄɯʅʃʀɺɯʉʊʔ ɯ ʊʀʇ ʉʊɸʊʋʈʀ .......................................... 76 

ʉɽʂʎɯʗ 
ɹɯʆʃʆɻɯʗ ʊɸ ʌɯɿɯʆʃʆɻɯʗ ʈʆʉʃʀʅ; ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅɸ ɹʆʊɸʅɯʂɸ 

ɹʝʩʩʦʥʦʚʘ ɺ.ʇ., ʇʦʥʦʤʘʨʴʦʚʘ ʆ.ɸ.  

ʉʊɯʁʂɯʉʊʔ ʃʀʉʊʂɯɺ ɼɽʈɽɺʅʀʍ ʈʆʉʃʀʅ ʇʈʀʐʃʗʍʆɺʀʍ 
ʅɸʉɸɼɾɽʅʔ ɼʆ ʉʋʍʆɻʆ  ɻɸʈʗʏʆɻʆ ʇʆɺɯʊʈʗ ................................. 79 

ɹʦʡʯʫʢ ʉ.ɺ., ɹʫʜʞʘʢ ɺ.ɺ.  

ɺʅʋʊʈɯʐʅʔʆʇʆʇʋʃʗʎɯʁʅɸ ʄɯʅʃʀɺɯʉʊʔ  MUSCARI 
BOTRYOIDES (L.) MILL. (ASPARAGACEAE JUSS.)  ɺ ʋʂʈɸɰʅɯ ................ 81 

ɻʨʠʛʦʨʯʫʢ ɯ.ɼ.  

ɸʅɸʃɯɿ ʌʃʋʂʊʋʖʏʆɰ ɸʉʀʄɽʊʈɯɰ ʃʀʉʊʂʆɺʀʍ ʇʃɸʉʊʀʅʆʂ ACER 

CAMPESTRE L. ʋ ʈɯɿʅʀʍ ɽʂʆʃʆɻɯʏʅʀʍ ʋʄʆɺɸʍ ʄ. ʂɸʄʗʅʎʗ-
ʇʆɼɯʃʔʉʔʂʆɻʆ ......................................................................................... 83 

ɻʨʠʮʘʢ ʃ.ʈ., ʅʫʞʠʥʘ ʅ.ɺ., ɼʨʦʙʠʢ ʅ.ʄ.  

ʇɽʈɽɹʋɼʆɺɸ ɸʅɸʊʆʄɯʏʅʀʍ ʉʊʈʋʂʊʋʈ ʃʀʉʊʂɸ ʈʆʉʃʀʅ  
IN VITRO GENTIANA LUTEA L. ɿɸʃɽɾʅʆ ɺɯɼ ʉɺɯʊʃʆɺʀʍ  
ʋʄʆɺ ʂʋʃʔʊʀɺʋɺɸʅʅʗ .......................................................................... 86 

ɿʘʨʝʮʴʢʠʡ ɺ.ʄ.  

ɺʀɿʅɸʏɽʅʅʗ ɿɼɸʊʅʆʉʊɯ ʈʆʉʃʀʅ ʇɸʇʆʈʆʊɯ  
SALVINIA NATANS (L.) ALL ɺɯɼʅʆɺʃʖɺɸʊʀ ʍʈʆʄ (VI) ...................... 89 

ɿʫʙʮʦʚʘ ɯ.ɺ.  

ɺɯʊɸʃɯʊɽʊʅɸ ʉʊʈʋʂʊʋʈɸ ʎɽʅʆʇʆʇʋʃʗʎɯʁ  LEONURUS VILLOSUS 
DESF. EX SPRENG  ʅɸ ʊɽʈʀʊʆʈɯɰ ʈʃʇ çʉɽʁʄʉʔʂʀʁè ..................... 91 

ɯʣʴʯʝʥʢʦ ʃ.ɸ., ʂʦʥʦʚʘ ʆ.ʆ.  

ɯʅɺɽʅʊɸʈʀɿɸʎɯʗ ɿɽʃɽʅʀʍ ʅɸʉɸɼɾɽʅʔ ʅɸ ʊɽʈʀʊʆʈɯɰ 
ɯʅʉʊʀʊʋʊʋ ɿɽʈʅʆɺʀʍ ʂʋʃʔʊʋʈ ʅɸɸʅ ʋʂʈɸɰʅʀ................................ 94 

ʂʦʟʘʯʠʰʠʥ ʅ.ɯ. 

ʌʃʆʈʀʉʊʀʏʅɽ ʈɯɿʅʆʄɸʅɯʊʊʗ ʋʈʆʏʀʑɸ çʈʀɹʅɽè 
ʈʀɹʅɽʅʉʔʂʆɻʆ ʃɯʉʅʀʎʊɺɸ ................................................................. 96 

  



6 

ʈʫʯʢʽʥʘ ʆ.ʖ., ɻʘʚʽʡ ɺ.ʄ.  

ɼɯʗ ʇʈɽʇɸʈɸʊɯɺ ʈɯɺɸʃ ʊɸ ʈɯʉʊ-ʂʆʅʎɽʅʊʈɸʊ ʅɸ ʇʃʆʑʋ 
ʃʀʉʊʂʆɺʆɰ ʇʆɺɽʈʍʅɯ ʆɻɯʈʂɯɺ ʉʆʈʊʋ ʅɯɾʀʅʉʔʂʀʁ  
ʋ ɿɸʂʈʀʊʆʄʋ ɻʈʋʅʊɯ .............................................................................. 99 

ʊʦʤʥʶʢ ʆ.ʇ.  

ɺʀɼʀ ʈʆɼʀʅʀ ʆʈʍɯɼʅʀʍ ʅɸ ʊɽʈʀʊʆʈɯɰ ʅɸʎɯʆʅɸʃʔʅʆɻʆ 
ʇʈʀʈʆɼʅʆɻʆ ʇɸʈʂʋ çʏɽʈɽʄʆʉʔʂʀʁè ............................................ 101 

ʏʝʙʦʪʘʨ ɼ.ʆ., ɺʦʡʪʦʚʠʯ ʆ.ʄ.  

ɺʀʂʆʈʀʉʊɸʅʅʗ ALLIUM-ʊɽʉʊʋ ɼʃʗ ʆʎɯʅʂʀ  
ʌɯʊʆʊʆʂʉʀʏʅʆʉʊɯ ɻɽʈɹɯʎʀɼɯɺ .......................................................... 104 

Halyna Tkachenko, Lyudmyla  Buyun, Anna G·ralczyk,  
Vitaliy Honcharenko, Andriy Prokopiv, Zbign iew Osadowski  

FICUS VIRENS VAR. SUBLANCEOLATA (MIQ.) CORNER POSSESSES 
ANTIMICROBIAL POTENTIAL FOR THE PREVENTION OF BACTERIAL 
INFECTIONS: PRELIMINARY IN VITRO STUDY ..................................... 106 

Lyudmyla  Buyun,  Halyna Tkachenko, Maryna Opryshko, Oleksandr 
Gyrenko, Zbigniew Osadowski  

IN VITRO ANTIOXIDANT ACTIVITIES OF BEGONIA EPIPSILA  
BRADE LEAF EXTRACT USING THE OXIDATIVE STRESS  
BIOMARKERS IN THE EQUINE ERYTHROCYTES ................................ 114 

Lyudmyla  Buyun,  Halyna Tkachenko, Oleksandr Gyrenko, Lyudmyla 
Kovalska, Anna G·ralczyk, Zbigniew Osadowski  

THE ANTIBACTERIAL ACTIVITY OF AN EPIPHYTIC ORCHID 
COELOGYNE ASSAMICA LINDEN & RCHB.F. (ORCHIDACEAE) ......... 122 

Maryna Opryshko, Oleksandr Gyrenko, Halyna Tkachenko, Lyudmyla  

Buyun,  Zbigniew Osadowski  

DOSE-DEPENDED PROTECTIVE EFFECT OF THE AGLAONEMA 
SIMPLEX (BLUME) BLUME LEAF EXTRACT ON THE RESISTANCE  
OF HUMAN ERYTHROCYTES ................................................................. 130 

Liubov Regeda  

VARIATION IN CULTURAL AND MORPHOLOGICAL PROPERTIES  
OF PHOLIOTA SPECIES IN PURE CULTURE ........................................ 137 

ʉɽʂʎɯʗ 
ɹɯʆʃʆɻɯʗ ʊɸ  ʌɯɿɯʆʃʆɻɯʗ ʊɺɸʈʀʅ;  ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅɸ ɿʆʆʃʆɻɯʗ 

ɹʦʨʦʚʩʴʢʘ ɯ.ɺ., ʄʠʢʠʪʠʥ ʊ.ɺ., ʉʪʝʬʫʨʘʢ ɺ.ʇ.  

ʉʋʏɸʉʅʀʁ ʉʊɸʅ ʇʆʇʋʃʗʎɯʁ ʊɸ ʆʍʆʈʆʅɸ ʈʋʂʆʂʈʀʃʀʍ 
(CHIROPTERA) ɯɺɸʅʆ-ʌʈɸʅʂɯɺʑʀʅʀ ................................................ 141 

ɻʘʚʨʠʣʽʥʘ ʆ.ɻ.  

ʆʉʆɹʃʀɺʆʉʊɯ ʄʆʈʌʆʃʆɻɯɰ ʃɽɻɽʅʔ ʇʆʈʆʉʗʊ  
20-40 -ɼʆɹʆɺʆɻʆ ɺɯʂʋ .......................................................................... 144 

  



7 

ɻʨʘʙʽʪʯʝʥʢʦ ʊ.ɺ., ʂʝʜʨʦʚ ɹ.ʖ.  

ɺɯʂʆɺɯ ɿʄɯʅʀ ɻʃʆʊʂʆɺʀʍ ɿʋɹɯɺ ʊʆɺʉʊʆʃʆɹʀʂɸ ɹɯʃʆɻʆ 
HYPOPHTHALMICHTHYS MOLITRIX (VALENCIENNES, 1844) ............ 147 

ʂʦʚʘʣʴʯʫʢ ʅ.ɼ.  

ɿʀʄʋʖʏɯ ɺʀɼʀ ʇʊɸʍɯɺ ʄɯʉʊɸ ʂʈʆʇʀɺʅʀʎʔʂʆɻʆ ......................... 149 

ʂʦʟʘʢ ɺ.ʄ. 

ɺʇʃʀɺ ʈɯɿʅʀʍ ʂʆʅʎɽʅʊʈɸʎɯʁ ɯʅʉɽʂʊʀʎʀɼɯɺ  
ʅɸ ROSSIULUS KESSLERI (DIPLOPODA, JULIDAE)   
ɺ ʋʄʆɺɸʍ ʃɸɹʆʈɸʊʆʈʅʆɻʆ ɽʂʉʇɽʈʀʄɽʅʊʋ ................................ 152 

ʂʦʟʣʦʚʘ ʄ.ʉ., ʂʦʣʦʤʽʡʯʫʢ ʊ.ɺ., ɹʫʟʠʢʘ ʊ.ɺ.  

ʇʆɺɽɼɯʅʂʆɺɸ ɸʂʊʀɺʅɯʉʊʔ ʑʋʈɯɺ ɿɸ ʄɽʈʂɸɿʆʃɯʃʆɺʆɻʆ 
ɻɯʇʆʊʀʈɽʆɿʋ  ʅɸ ʊʃɯ ɽʅɿʀʄʆʊɽʈɸʇɯɰ ............................................. 154 

ʄʘʪʽʷʰ ʊ.ʄ., ʄʠʢʠʪʠʥ ʊ.ɺ.  

ʉʊʈʋʂʊʋʈɸ ʆʈʅɯʊʆʌɸʋʅʀ ɹɸʉɽʁʅʋ ɺɽʈʍʅʔʆɻʆ ɼʅɯʉʊʈɸ 
(ɯɺɸʅʆ-ʌʈɸʅʂɯɺʉʔʂɸ ʆɹʃɸʉʊʔ) ......................................................... 157 

ʊʨʽʰʠʥʘ ɺ.ʖ., ɻʫʣʷʻʚ ɺ.ʄ.  

ɼʆʉʃɯɼɾɽʅʅʗ ʇʆʂɸɿʅʀʂɯɺ ʈʆʉʊʋ ʂʋʈʏɸʊ-ɹʈʆʁʃɽʈɯɺ ʇʈʀ 
ɼʆɼɸɺɸʅʅɯ ɼʆ ʈɸʎɯʆʅʋ ʌɽʈʄɽʅʊʋ ʂʉʀʃɸʅɸɿɸ ʊɸ 
ɸʄɯʅʆʂʀʉʃʆʊʅʆɻʆ ʂʆʄʇʃɽʂʉʋ ....................................................... 160 

ʐʝʰʫʨʘʢ ʇ.ʅ., ɺʦʙʣʝʥʢʦ ɸ.ʉ., ʂʝʜʨʦʚ ɹ.ʖ.  

ɿɽʄʅʆɺʆɼʅʓɽ (AMPHIBIA) ʅɽɾʀʅʉʂʆɻʆ ʈɽɻʀʆʅɸʃʔʅʆɻʆ 
ʃɸʅɼʐɸʌʊʅʆɻʆ ʇɸʈʂɸ (ʏɽʈʅʀɻʆɺʉʂɸʗ ʆɹʃɸʉʊʔ, ʋʂʈɸʀʅɸ) .. 163 

ʉɽʂʎɯʗ 
ɹɯʆʃʆɻɯʏʅɸ ʆʉɺɯʊɸ ʊɸ ʄɽʊʆɼʀʂɸ ʅɸɺʏɸʅʅʗ  

ɹɯʆʃʆɻɯʏʅʀʍ ɼʀʉʎʀʇʃɯʅ 

ʂʘʙʘʢ ɸ.ʖ., ɼʨʝʛʚʘʣʴ ɯ.ɺ. 

ʆʉʆɹʃʀɺʆʉʊɯ ʌʋʅʂʎɯʆʅɸʃʔʅʆɰ ʅɸʇʈʋɻʀ ʆʈɻɸʅɯɿʄʋ  
ʉʊʋɼɽʅʊɯɺ ɺ ʋʄʆɺɸʍ ɽʂɿɸʄɽʅɸʎɯʁʅʆɻʆ ʉʊʈɽʉʋ ...................... 168 

ʃʘʪʢʦ ʃ.ʖ., ɻʣʻʙʦʚʘ ʄ.ɻ.  

ʉʇɽʎʀʌɯʂɸ ʇʈʆʍʆɼɾɽʅʅʗ ʅɸɺʏɸʃʔʅʆ-ʇʆʃʔʆɺʀʍ ʇʈɸʂʊʀʂ  
ʋ ʉʊɸʅɯʉʃɸɺʉʔʂʆʄʋ ʃɸʅɼʐɸʌʊʅʆʄʋ ɿɸʂɸɿʅʀʂʋ ...................... 171 

ʃʘʭʪʘʨʝʥʢʦ ʅ. ɺ., ɹʦʙʦʰʢʦ ʃ. ɻ.  

ɺʀʂʃɸɼɸʅʅʗ ɹɯʆʃʆɻɯʏʅʆɰ ʍɯʄɯɰ ʋ ɿɸʂʃɸɼɸʍ ɺʀʑʆɰ  
ʄɽɼʀʏʅʆɰ ʆʉɺɯʊʀ ʋʂʈɸɰʅʀ: ʇʈʆɹʃɽʄʀ ʊɸ ʇɽʈʉʇɽʂʊʀɺʀ ........ 174 

ʃʠʩʘ ʆ.ʄ. 

ʌʆʈʄʋɺɸʅʅʗ ɹɯʆʃʆɻɯʏʅʆɰ ʂʆʄʇɽʊɽʅʊʅʆʉʊɯ ʄɸʁɹʋʊʅɯʍ 
ʄɽɼʀʏʅʀʍ ʌɸʍɯɺʎɯɺ ʅɸ ʆʉʅʆɺɯ ɺʀɺʏɽʅʅʗ ʇʈɽɼʄɽʊɯɺ 
ʇʈʀʈʆɼʅʀʏʆɻʆ ʎʀʂʃʋ ....................................................................... 176 

ʐʘʧʦʚʘʣ ɸ.ɺ.  

ʄɽʊʆɼ ʇʈʆɽʂʊɯɺ ɺ ʋʄʆɺɸʍ  ɺʇʈʆɺɸɼɾɽʅʅʗ STEM-ʆʉɺɯʊʀ .... 179 



8 

ʗʨʝʤʯʫʢ ʊ.ɯ., ʄʠʢʠʪʠʥ ʊ.ɺ.  

ʉʋʏɸʉʅɯ ʇɯɼʍʆɼʀ ɼʆ ɯʅʊɽʈɸʂʊʀɺʅʆɻʆ ʅɸɺʏɸʅʅʗ 
ʇʈʀʈʆɼʅʀʏʀʍ ɼʀʉʎʀʇʃɯʅ ................................................................ 184 

ʉɽʂʎɯʗ 
ɺɯʈʋʉʆʃʆɻɯʗ;  ʄɯʂʈʆɹɯʆʃʆɻɯʗ;  ʇɸʈɸɿʀʊʆʃʆɻɯʗ 

ɹʽʣʦʮʝʨʢʽʚʩʴʢʘ ʆ.ɺ., ʉʢʣʷʨ ʊ.ɺ.  

ʂʆʄɹɯʅʆɺɸʅɸ ɼɯʗ ʎɽʌʊʈɯɸʂʉʆʅʋ ʊɸ ʆʌʃʆʂʉɸʎʀʅʋ  
ɺɯɼʅʆʉʅʆ ʋʄʆɺʅʆ-ʇɸʊʆɻɽʅʅʀʍ ʐʊɸʄɯɺ PROTEUS MIRABILIS 189 

ɹʫʨʷʯʝʥʢʦ ʉ.ɺ., ʉʪʝʛʥʽʡ ɹ.ʊ.  

ɸʄɯʅʆʂʀʉʃʆʊʅɯ ɿɸʄɯʅʀ ʋ ɺɸʈɯɸɹɽʃʔʅʀʍ ʃʆʂʋʉɸʍ ɻɽʅɯɺ HA,  
NA ʊɸ NP ɺɯʈʋʉʋ ʇʊɸʐʀʅʆɻʆ ɻʈʀʇʋ ɸ ʐʊɸʄɯɺ H1N1 ʊɸ H7N9 .. 191 

ɺʦʨʦʙʻʡ ɭ.ʉ., ʉʢʣʷʨ ʊ.ɺ., ʅʽʢʦʥʦʚʘ ʉ.ʆ.  

ɺʀʂʆʈʀʉʊɸʅʅʗ ɹɸʂʊɽʈɯʁ ʈʆɼɯɺ PSEUDOMONAS  ʊɸ 
STREPTOMYCES ɼʃʗ ʋʊʀʃɯɿɸʎɯɰ ʈɽʏʆɺʀʅ ʇʆʍɯɼʅʀʍ  
ɺɯɼ ʅɸʌʊʀ ............................................................................................... 195 

ɼʦʨʦʰʝʥʢʦ ʂ.ʆ., ɸʣʘʨʦʫʜ ɺ.ʄ., ʂʫʨʘʛʽʥʘ ʅ.ɺ., ʉʢʣʷʨ ʊ.ɺ.  

ʉʇɽʂʊʈ ɿɹʋɼʅʀʂɯɺ ɻʅɯʁʅʆ-ʉɽʇʊʀʏʅʀʍ ɯʅʌɽʂʎɯʁ  
ʋ ʇɸʎɯɭʅʊɯɺ ʍɯʈʋʈɻɯʏʅʆɻʆ ʇʈʆʌɯʃʖ .............................................. 196 

ɯʚʘʥʦʚʘ ɯ.ʊ., ʏʝʨʝʚʘʯ ʅ.ɺ., ɼʨʝʛʚʘʣʴ ʆ.ɸ., ʉʢʣʷʨ ʊ.ɺ.  

ɹɯʆʃʆɻɯʏʅɯ ɺʃɸʉʊʀɺʆʉʊɯ ɹɸʂʊɽʈɯʁ ʈʆɼʋ BACILLUS ï
ɸʅʊɸɻʆʅɯʉʊɯɺ ɿɹʋɼʅʀʂɯɺ ʍɺʆʈʆɹ ʈʆʉʃʀʅ ................................... 200 

ʂʘʨʧʦʚʘ ɸ.ɺ., ɻʘʚʨʠʣʶʢ ɺ.ɻ., ʉʢʣʷʨ ʊ.ɺ 

ɼʆʉʃɯɼɾɽʅʅʗ ʉʂʃɸɼʋ ʄɯʂʈʆʌʃʆʈʀ ʋʈʆɻɯʅɯʊɸʃʔʅʆɰ  
ʉʀʉʊɽʄʀ ʋ ʇɸʎɯɭʅʊɯɺ ɿ ɼʀʉɹɯʆʊʀʏʅʀʄ ʉʀʅɼʈʆʄʆʄ ................. 203 

ʄʘʟʫʨ ʇ.ɼ., ʉʪʝʧʢʦ ʄ.ɺ., ɿʝʣʝʥʘ ʃ.ɹ., ʊʢʘʯʫʢ ʅ.ɺ.  

ʄʆʃɽʂʋʃʗʈʅʆ-ɻɽʅɽʊʀʏʅʀʁ ɸʅɸʃɯɿ ɻɽʅɸ 16S P-PHK  
ʐʊɸʄɯɺ ʉʋʃʔʌɸʊɺɯɼʅʆɺʃʖɺɸʃʔʅʀʍ ɹɸʂʊɽʈɯʁ  NUCHC SRB1  
ʊɸ NUCHC SRB2 ...................................................................................... 205 

ʄʦʨʦʟ ɼ.ɸ., ɼʨʝʛʚʘʣʴ ʆ.ɸ., ʏʝʨʝʚʘʯ ʅ.ɺ., ʉʢʣʷʨ ʊ.ɺ.  

ʉɸʅɯʊɸʈʅʆ-ʄɯʂʈʆɹɯʆʃʆɻɯʏʅɽ ɼʆʉʃɯɼɾɽʅʅʗ ʗʂʆʉʊɯ  
ʄôʗʉʅʆɰ ʇʈʆɼʋʂʎɯɰ ʅɸ ʄôʗʉʆʂʆʄɹɯʅɸʊɯ ......................................... 207 

ʈʫʜʘʩ ʆ.ʄ., ʉʢʣʷʨ ʊ.ɺ.  

ʂʆʄɹɯʅʆɺɸʅɸ ɼɯʗ ɼɽʂɸʉɸʅʋ ɿ ɸʅʊʀɹɯʆʊʀʂɸʄʀ  
ɺɯɼʅʆʉʅʆ ʐʊɸʄɯɺ PROTEUS VULGARIS........................................... 210 

ʉʦʢʦʣʶʢ ʅ.ɼ., ɻʦʣʦʜʦʢ ʃ.ʇ.  

ʆʉʆɹʃʀɺʆʉʊɯ ʄɯʂʈʆʌʃʆʈʀ ʐʃʋʅʂʆɺʆ-ʂʀʐʂʆɺʆɻʆ ʊʈɸʂʊʋ 
ɼɯʊɽʁ ʇʈʀ ʅɽʉʇɽʎʀʌɯʏʅʆʄʋ  ɺʀʈɸɿʂʆɺʆʄʋ ʂʆʃɯʊɯ .................. 213 

ʉʦʨʦʢʘ ɺ.ɺ., ɿʫʙʘʨʝʚʘ ʀ.ʄ.  

ɺʀɼʆɺʆʁ ʉʆʉʊɸɺ ɸʂʊʀɺʅʆɻʆ ʀʃɸ ................................................. 217 
  



9 

ʉʦʨʦʢʘ ɼ.ʉ., ʉʢʣʷʨ ʊ.ɺ.  

ɺʀɿʅɸʏɽʅʅʗ ɸʅʊɸɻʆʅɯʉʊʀʏʅʆɰ ɸʂʊʀɺʅʆʉʊɯ ʃɸʂʊʆɹɸʎʀʃ ...... 221 

ʎʠʙ ʂ.ɺ., ɻʦʣʦʜʦʢ ʃ.ʇ.  

ɼʆʉʃɯɼɾɽʅʅʗ ʉʂʃɸɼʋ ʄɯʂʈʆʌʃʆʈʀ ʋʈʆɻɽʅɯʊɸʃʔʅʆɻʆ 
ʊʈɸʂʊʋ ɾɯʅʆʂ ʇʈʀ ɼʀʉɹɯʆɿɸʍ .......................................................... 223 

ʐʝʚʯʫʢ ʆ.ʈ., ɼʝʤʢʦʚʠʯ ʃ.ɯ., ɼʘʥʶʢ ʄ.ɯ.  

ʇʈʆʌɯʃɸʂʊʀʂɸ ʇʈɸɺʎʗ ɺ ʋʂʈɸɰʅɯ ..................................................... 226 

ʗʨʦʰʝʥʢʦ ʅ.ɺ., ʏʠʞʝʚʠʯ ɾ.ɺ., ʂʫʨʘʛʽʥʘ ʅ.ɺ., ʉʢʣʷʨ ʊ.ɺ.  

ɸʅʊʀɹɯʆʊʀʂʆ- ʊɸ ʌɸɻʆʏʋʊʃʀɺɯʉʊʔ  ʐʊɸʄɯɺ ɽʅʊɽʈʆɹɸʂʊɽʈɯʁ, 
ɺʀɼɯʃɽʅʀʍ  ʇʈʀ ɼʀʉɹɯʆɿɯ ʂʀʐɽʏʅʀʂɸ ........................................... 228 

Duda Y.V., Sh evchik R.S., Kuneva L.V.   

THE PROTEIN METABOLISM INDICATORS AND CELLULAR IMMUNITY 
STATE OF RABBITS INCASE  OF TREPONEMA CUNICULI ................. 231 

ʉɽʂʎɯʗ 
ɻɽʅɽʊʀʂɸ; ɹɯʆʊɽʍʅʆʃʆɻɯʗ 

ɸʚʨʘʤʦʚʠʯ ɯ., ɻʦʩʧʦʜʘʨʝʮʴ ɸ.ʄ., ʊʝʩʣʶʢ ʅ.ɯ.  

ʋɼʆʉʂʆʅɸʃɽʅʅʗ ʇɽʈɺʀʅʅʀʍ ɽʊɸʇɯɺ ɺɺɽɼɽʅʅʗ ʇɸɺʃʆɺʅɯɰ 
ʇʆɺʉʊʗʅʆɰ ɺ ʂʋʃʔʊʋʈʋ IN VITRO ...................................................... 234 

ɾʝʣʝʟʥʷʢ ʄ.ʖ., ʏʝʨʝʚʘʯ ʅ.ɺ., ɼʨʝʛʚʘʣʴ ʆ.ɸ., ʉʢʣʷʨ ʊ.ɺ.  

ɺʇʃʀɺ ɼɾɽʈɽʃ ɺʋɻʃɽʎʖ ʅɸ ɺʀʍɯɼ ɹɯʆʄɸʉʀ   
ʊɸ ʌʋʅɻɯʉʊɸʊʀʏʅʋ ɼɯʖ TRICHODERMA LIGNORUM KMB-F-14 ..... 236 

ɻʣʘʜʢʠʭ ɻ.ʆ, ʊʢʘʯʫʢ ʅ.ɺ., ɿʝʣʝʥʘ ʃ.ɹ.  

ɹɯʆɯʅʌʆʈʄɸʊʀʏʅʀʁ ɸʅɸʃɯɿ ʂʆʅʉɽʈɺɸʊʀɺʅʀʍ ʃʆʂʋʉɯɺ  
ɻɽʅʆʄɯɺ ʇʈɽɼʉʊɸɺʅʀʂɯɺ  ASCOMYCOTA ɯ BASIDIOMYCOTA ....... 238 

ɻʫʙʘʥʦʚʘ ʖ.ʉ., ʉʦʨʦʢʘ ɸ.ɯ.  

ɺʇʃʀɺ ʍɯʄɯʏʅʀʍ ʄʋʊɸɻɽʅɯɺ ʅɸ ʇʆʗɺʋ ʄʆʈʌʆɿɯɺ  
ɺ ʇʆʂʆʃɯʅʅɯ ʄ1 ʈʆʉʃʀʅ NIGELLA DAMASCENA L. .......................... 240 

ʂʦʚʘʣʴ ɺ.ʄ., ɺʦʡʪʦʚʠʯ ʆ.ʄ.  

ʄɽʊʆɼʀʏʅɯ ʇɯɼʍʆɼʀ ɼʆ ʉʂʃɸɼɸʅʅʗ ɻɽʅɽʊʀʏʅʆɻʆ   
ʇʆʈʊʈɽʊʋ ʐʀʅʐʀʃʀ (CHINCHILLA LANIGERA) ............................... 243 

ʂʦʨʥʽʻʥʢʦ ɯ.ʄ.  

ʈʆʃʔ ʄʆʃʆʏʅʆʂʀʉʃʀʍ ɹɸʂʊɽʈɯʁ ʋ ʉʂʃɸɼɯ ɿɸʂɺɸʉʂʀ ɺ 
ʊɽʍʅʆʃʆɻɯɰ ɺʀʈʆɹʅʀʎʊɺɸ ɹɽɿɼʈɯɾɼɾʆɺʆɻʆ ʍʃɯɹɸ.................. 245 

ʂʨʘʤʘʨʝʥʢʦ ʆ.ʉ.  

ʆʉʆɹʃʀɺʆʉʊɯ ɻɽʅɽʊʀʏʅʆɰ ʉʊʈʋʂʊʋʈʀ ɻɯɹʈʀɼɯɺ  BOS  
TAURUS Ĭ BOS INDICUS ʅɸ ʇɯɼʉʊɸɺɯ ʄɯʂʈʆʉɸʊɽʃɯʊɯɺ ɼʅʂ .......... 249 

ʂʨʫʧʦʜʴʦʨʦʚʘ ʊ.ɸ., ɹʘʨʰʪʝʡʥ ɺ.ʖ., ʇʦʢʘʩ ʆ.ɺ. 

ɸʅʊʀʌʋʅɻɸʃʔʅɸ ɸʂʊʀɺʅɯʉʊʔ  ɼɽʗʂʀʍ ɹɸɿʀɼɯɭɺʀʍ ɻʈʀɹɯɺ ..... 251 

  



10 

ʄʝʣʴʥʠʢ ɸ.ʉ., ʄʘʪʚʻʻʚʘ ʅ.ɸ.  

ʆʉʆɹʃʀɺʆʉʊɯ ɹɯʆʃʆɻɯʏʅʆɰ ɸʂʊʀɺʅʆCʊɯ ɽʂʉʊʈɸʂʊɯɺ 
ʊʈɸʅʉɻɽʅʅʀʍ ʂʆʈɽʅɯɺ ARTEMISIA VULGARIS ɯ  
ARTEMISIA TILESII .................................................................................. 253 

ʈʘʟʛʦʥʦʚʘ ɭ.ʉ., ɿʽʥʯʝʥʢʦ ʆ.ʖ., ʇʝʪʨʦʚʘ ʄ.ɿ.  

ʌʆʉʌɸʊʄʆɹɯʃɯɿʋɺɸʃʔʅɸ ɸʂʊʀɺʅɯʉʊʔ ʇʈɽɼʉʊɸɺʅʀʂɯɺ  
ʈʆɼʋ BACILLUS ʊɸ BREVIBACILLUS,  ɺʀɼɯʃɽʅʀʍ ɿ ʄʆʈʗ  
ʊɸ ʉʊɯʏʅʀʍ ɺʆɼ ..................................................................................... 256 

ʏʫʙʠʢ ɯ.ʖ., ʏʝʙʦʪʘʨ ɻ.ʆ., ʏʝʙʦʪʘʨ ʉ.ɺ.  

ɻɽʅɽʊʀʏʅɸ ɯɼɽʅʊʀʌɯʂɸʎɯʗ ɼɽʃʔʌɯʅɯɺ,  ʑʆ ʋʊʈʀʄʋʖʊʔʉʗ  
ɺ ɼɽʃʔʌɯʅɸʈɯʗʍ ..................................................................................... 258 

Bulaievska M. O.  

PRODUCERS OF BIOGENIC MAGNETIC NANOPARTICLES  
AMONG ANIMALS WITH BLUE BLOOD .................................................. 261 

ʉɽʂʎɯʗ: 
ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅɸ ɹɯʆʃʆɻɯʗ; ɹɯʆʄɽɼʀʎʀʅɸ; ʌɸʈʄɸʂʆʃʆɻɯʗ 

ɼʷʜʶʢ ʂ.ɹ.  

ɸʅɸʃɯɿ ɽʂʉʇʈɽʉɯɰ CD44 ɺ ʇʋʍʃʀʅʅɯʁ ʊʂɸʅʀʅɯ ʍɺʆʈʀʍ ɯɿ 
ɿʃʆʗʂɯʉʅʀʄʀ ʅʆɺʆʋʊɺʆʈɽʅʅʗʄʀ ʇɽʈɽɼʄɯʍʋʈʆɺʆɰ ɿɸʃʆɿʀ 264 

ɼʫʙʦʚʮʝʚʘ ʃ.ɼ., ɻʘʨʤʘʥʯʫʢ ʃ.ɺ., ʆʩʪʨʦʚʩʴʢʘ ɻ.ɺ.  

ʄʆʈʌʆʌʋʅʂʎɯʆʅɸʃʔʅɸ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʂʃɯʊʀʅ ʈɸʂʋ  
ɻʈʋɼʅʆɰ ɿɸʃʆɿʀ ʃɯʅɯɰ MCF-7 ɿɸ ɺʇʃʀɺʋ 4-[(ɽ)-2-
ʌɽʅɯʃɽʊɽʅʉʋʃʔʌʆʅɸʄɯɼʆ]-N-ɻɯɼʈʆʂʉʀɹʋʊɸʅɸʄɯɼʋ .................. 266 

ʂʫʟʴʤʝʥʢʦ ʄ.ɺ.  

ɿɸʑʀʊɸ ʉɽʈɼɽʏʅʆ-ʉʆʉʋɼʀʉʊʆʁ ʉʀʉʊɽʄʓ  
ʉʇʆʈʊʉʄɽʅɸ ʇʈʀ ɺʆɿɼɽʁʉʊɺʀʀ  ʌʀɿʀʏɽʉʂʀʍ ʅɸɻʈʋɿʆʂ. ..... 270 

ʃʠʪʚʠʥʝʥʢʦ ʈ.ʆ.  

ʄɯʂʈʆɹɯʆʃʆɻɯʏʅɸ ʅɽɹɽɿʇɽʂɸ ʇʈʀ ɻɯʈʋɼʆʊɽʈɸʇɯɰ ....................... 273 

ʄʘʟʫʨʝʥʢʦ ʊ.ɭ., ʇʝʪʨʶʢ ʉ.ɭ.  

ɹɯʆʍɯʄɯʏʅɯ ɺʀʄʆɻʀ ɼʆ ʉʂʃɸɼʋ ɺʆɼʀ, ʗʂɸ ɺʀʂʆʈʀʉʊʆɺʋɭʊʔʉʗ 
ɼʃʗ ʇʈʆɺɽɼɽʅʅʗ  ʇʈʆʎɽɼʋʈʀ ɻɽʄʆɼɯɸʃɯɿʋ ................................ 277 

ʄʠʣʝʥʴʢʘ ʄ.ʄ., ɻʫʤʝʥʥʘ ʍ.ʄ.  

ɺʀɿʅɸʏɽʅʅʗ ʄʋʊɸɻɽʅʅʆɰ ɸʂʊʀɺʅʆʉʊɯ ɺʆɼʀ ɯ ɻʈʋʅʊɯɺ  
ʈɯɿʅʀʍ ʈɽɻɯʆʅɯɺ ʅɸɼɺɯʈʅʗʅʉʔʂʆɻʆ ʈɸʁʆʅʋ ............................... 280 

ʉɽʂʎɯʗ:  
ʄʆʃɽʂʋʃʗʈʅɸ ɹɯʆʃʆɻɯʗ; ɹɯʆʌɯɿʀʂɸ; ɹɯʆʍɯʄɯʗ 

ɹʘʨʘʥ ʍ.ɸ., ɺʝʨʙʝʱʫʢ ʄ.ɸ., ɻʘʨʘʩʠʤ ʅ.ʇ.  

ʇʈʆʆʂʉʀɼɸʅʊʅʆ-ɸʅʊʀʆʂʉʀɼɸʅʊʅʀʁ ʉʊɸʅ ʇʃɸɿʄʀ ʂʈʆɺɯ 
ʑʋʈɯɺ ɿɸ ɼɯɰ ʂɺɽʈʎɽʊʀʅʋ ɯ ɻɯʉʊɸʄɯʅʋ ............................................. 283 

  



11 

ɹʫʢʣʽʚ ʄ.ʗ., ɹʦʜʥʘʨʯʫʢ ʅ.ʆ., ʉʘʥʘʛʫʨʩʴʢʠʡ ɼ.ɯ.  

ɺʄɯʉʊ ɻɯɼʈʆʇɽʈʆʂʉʀɼɯɺ ʊɸ ʊɹʂ-ɸʂʊʀɺʅʀʍ ʇʈʆɼʋʂʊɯɺ ɺ 
ɽʈʀʊʈʆʎʀʊɸʍ ʑʋʈɯɺ  ɿɸ ɼɯɰ ʂɺɽʈʎɽʊʀʅʋ ɯ ɻɯʉʊɸʄɯʅʋ ................ 286 

ɼʘʥʠʣʶʢ ʆ.ʄ., ʄʘʟʫʨ ɺ.ʆ., ɹʫʨʘ ʄ.ɺ.  

ʂɯʅɽʊʀʏʅɯ ʆʉʆɹʃʀɺʆʉʊɯ ʇɽʈɽʂʀʉʅʆɻʆ ʆʂʀʉʅɽʅʅʗ  
ʃɯʇɯɼɯɺ ɿɸʈʆɼʂɯɺ ɺôʖʅɸ ɿɸ ɼɯɰ ʄʆɼʀʌɯʂʆɺɸʅʆɻʆ 
ʇʆʃɯɽʊʀʃɽʅɻʃɯʂʆʃʖ ........................................................................... 290 

ʄʘʨʪʳʥʝʥʢʦ ɸ.ɺ.  

ɺʃʀʗʅʀɽ ʄʀʂʈʆ- ʀ ʄɸʂʈʆʕʃɽʄɽʅʊʆɺ  ʅɸ ʈʆʉʊ  
ʀ ʈɸɿɺʀʊʀɽ ʈɸʉʊɽʅʀʁ ....................................................................... 292 

ʈʫʩʽʥʘ ɸɭ., ʅʝʪʨʦʥʽʥʘ ʆ.ɺ.  

ɺʀʂʆʈʀʉʊɸʅʅʗ ʇʈʆʊʆʏʅʆɰ ʎʀʊʆʌʃʖʈʆʄɽʊʈɯɰ  
ɺ ɼɯɸɻʅʆʉʊʀʎɯ ʇʋʍʃʀʅ ʄʆɿʂʋ .......................................................... 296 

ʆʤʝʣʴʯʝʥʢʦ ʅ.ʄ.  

ɹɯʆʃʆɻɯʏʅɸ ʆʏʀʉʊʂɸ ʉʊɯʏʅʀʍ ɺʆɼ ʅɸ ʂʇ  
çʏɽʈʅɯɺʎɯɺʆɼʆʂɸʅɸʃè ........................................................................ 297 

ʗʨʝʤʯʫʢ ʄ.ʄ., ɻʝʥʝʛʘ ɸ.ɹ., ʊʘʨʥʦʚʩʴʢʘ ɸ.ɺ., ʉʝʤʦʯʢʦ ʆ.ʄ.  

ɼɺʆʌɸʂʊʆʈʅʀʁ ɼʀʉʇɽʈʉɯʁʅʀʁ ɸʅɸʃɯɿ ɺʇʃʀɺʋ 
ʈɸɼɯʆʏɸʉʊʆʊʅʆɻʆ ɽʃɽʂʊʈʆʄɸɻʅɯʊʅʆɻʆ ɺʀʇʈʆʄɯʅʖɺɸʅʅʗ  
ʅɸ ɺʄɯʉʊ ɺʊʆʈʀʅʅʀʍ  ʇʈʆɼʋʂʊɯɺ ʃɯʇʆʇɽʈʆʂʉʀɼɸʎɯɰ  
ɿɸʈʆɼʂɯɺ ɺ'ʖʅɸ .................................................................................... 299 

Beesapu Sambhavi Venkata Sai Swetha  

LASERTECHONOLOGY IN MEDICINE .................................................... 301 

 

 

  



12 

 

 

 

 

 

ʉɽʂʎɯʗ: 
ɸʅɸʊʆʄɯʗ, ʌɯɿɯʆʃʆɻɯʗ ʃʖɼʀʅʀ; 

ʄɽʍɸʅɯɿʄʀ ɸɼɸʇʊɸʎɯɰ ʆʈɻɸʅɯɺ ɯ ʉʀʉʊɽʄ  
ʊɯʃɸ ʃʖɼʀʅʀ; ʄɽɼʀʂʆ-ɹɯʆʃʆɻɯʏʅɯ ɸʉʇɽʂʊʀ 
ʇɸʊʆɻɽʅʅʆɻʆ ɺʇʃʀɺʋ ʅɸ ʆʈɻɸʅɯɿʄ ʃʖɼʀʅʀ 

 

 

 

 

 

 

 

 

  



13 

ʉʊɸʅ ɼɽʗʂʀʍ ʇʆʂɸɿʅʀʂɯɺ ʊʀʈɽʆɰɼʅʆɰ ʉʀʉʊɽʄʀ  
ʋ ʆʉɯɹ ɿ ʂʆʅʊɸʄɯʅʆɺɸʅʀʍ ʊɽʈʀʊʆʈɯʁ ʉʋʄʑʀʅʀ 

ɹʽʣʦʢʫʨ ɼ. ʆ. 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɸ. ʉ. ʄʘʢʘʨʝʥʢʘ 

ɿ ʥʘʫʢʦʚʠʭ ʜʞʝʨʝʣ ʚʽʜʦʤʦ, ʱʦ ʽʦʥʽʟʫʶʯʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

ʚʚʘʞʘʻʪʴʩʷ ʧʦʪʫʞʥʠʤ ʩʪʨʝʩʦʚʠʤ ʬʘʢʪʦʨʦʤ [2]. ʋ ʥʘʩʝʣʝʥʥʷ, ʷʢʝ 

ʧʨʦʞʠʚʘʻ ʫ ʨʘʜʽʦʘʢʪʠʚʥʦ ʟʘʙʨʫʜʥʝʥʽʡ ʤʽʩʮʝʚʦʩʪʽ (ʚʥʘʩʣʽʜʦʢ ʘʚʘʨʽʾ ʥʘ 

ʏʦʨʥʦʙʠʣʴʩʴʢʽʡ ʘʪʦʤʥʽʡ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ), ʦʧʨʦʤʽʥʝʥʥʷ ʤʘʻ ʭʨʦʥʽʯʥʠʡ 

ʢʦʤʙʽʥʦʚʘʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʨʦʟʚʠʪʢʫ 

ʧʝʨʝʜʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ ʯʠ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʩʠʩʪʝʤ ʦʨʛʘʥʽʚ 

(ʝʥʜʦʢʨʠʥʥʦʾ, ʽʤʫʥʥʦʾ, ʥʝʨʚʦʚʦʾ ʪʘ ʽʥ.) ʯʠ ʦʢʨʝʤʠʭ ʦʨʛʘʥʽʚ [3-4]. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʩʪʘʥʫ ʜʝʷʢʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʠʨʝʦʾʜʥʦʾ ʩʠʩʪʝʤʠ ʚʟʷʣʠ 

ʫʯʘʩʪʴ 50 ʦʩʽʙ ʟ ʢʦʥʪʘʤʽʥʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ 

(ʜʦʩʣʽʜʞʫʚʘʥʘ ʛʨʫʧʘ) ʪʘ 30 ʚʦʣʦʥʪʝʨʽʚ ʟ ʫʤʦʚʥʦ ʨʘʜʽʦʘʢʪʠʚʥʦ ʯʠʩʪʠʭ 

ʪʝʨʠʪʦʨʽʡ ʉʫʤʱʠʥʠ (ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ) ʚʽʢʦʤ 18-35 ʨʦʢʽʚ. ʋ ʧʝʨʽʦʜ 

ʦʙʩʪʝʞʝʥʥʷ ʚʦʣʦʥʪʝʨʠ ʥʝ ʤʘʣʠ ʛʦʩʪʨʠʭ ʯʠ ʭʨʦʥʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, 

ʥʝ ʧʨʦʭʦʜʠʣʠ ʨʘʜʽʦ- ʯʠ ʭʽʤʽʦʪʝʨʘʧʽʾ. ɹʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ 

ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʽ ʤʝʪʦʜʠʢʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʪʠʨʝʦʾʜʥʦʾ 

ʩʠʩʪʝʤʠ (ʊʊɻ, ʊ3, ʊ4, ɸʊʊʇʆ). ɿʜʽʡʩʥʝʥʦ ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʜʘʥʠʭ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʥʦ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʙʽʦʝʪʠʯʥʠʭ ʥʦʨʤ ʟ 

ʜʦʪʨʠʤʘʥʥʷʤ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʋʢʨʘʾʥʠ [1]. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʙʩʪʝʞʝʥʥʷ ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʫ ʦʩʽʙ ʟ ʪʝʨʠʪʦʨʽʡ 

ʧʦʩʠʣʝʥʦʛʦ ʨʘʜʽʦʝʢʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ (4-ʾ 

ʨʘʜʽʘʮʽʡʥʘ ʟʦʥʘ; ʱʽʣʴʥʽʩʪʴ ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʽʚ ʽʟʦʪʦʧʘʤʠ ʮʝʟʽʶ-137 ʚʽʜ 

1 ʜʦ 5 ʂʽ /ʢʤ2) ʫʩʽ ʘʥʘʣʽʟʦʚʘʥʽ ʧʦʢʘʟʥʠʢʠ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʤʝʞʘʭ ʢʣʽʥʽʯʥʦʾ 

ʥʦʨʤʠ ʽ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʘʥʘʣʦʛʽʯʥʠʭ ʫ ʛʨʫʧʽ ʢʦʥʪʨʦʣʶ. 

ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʜʘʥʠʡ ʬʘʢʪ ʤʦʞʝ ʙʫʪʠ ʧʦʷʩʥʝʥʠʡ ʚʽʜʜʘʣʝʥʽʩʪʶ 

ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ʚʽʜ ʝʧʽʮʝʥʪʨʫ ʷʜʝʨʥʦʛʦ ʚʠʙʫʭʫ, ʥʝʟʥʘʯʥʠʤ ʟʘ 

ʪʨʠʚʘʣʽʩʪʶ ʧʝʨʽʦʜʦʤ ʥʘʧʽʚʨʦʟʧʘʜʫ ʪʘ ʨʦʟʧʘʜʫ ʡʦʜʫ-131, ʘ ʪʘʢʦʞ 

ʩʪʦʭʘʩʪʠʯʥʽʩʪʶ ʧʨʦʷʚʽʚ ʧʨʦʣʦʥʛʦʚʘʥʦʛʦ ʚʧʣʠʚʫ ʥʠʟʴʢʠʭ ʜʦʟ ʽʦʥʽʟʫʶʯʦʾ 

ʨʘʜʽʘʮʽʾ ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ. 

ʄʘʻʤʦ ʥʘʜʽʶ, ʱʦ ʦʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʧʦʚʥʷʪʴ ʩʫʯʘʩʥʽ ʫʷʚ-

ʣʝʥʥʷ ʱʦʜʦ ʚʧʣʠʚʫ ʥʠʟʴʢʦʽʥʪʝʥʩʠʚʥʦʛʦ ʧʨʦʣʦʥʛʦʚʘʥʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ 

ʥʘ ʩʪʘʥ ʪʠʨʝʦʾʜʥʦʾ ʩʠʩʪʝʤʠ ʦʩʽʙ, ʱʦ ʧʨʦʞʠʚʘʶʪʴ ʥʘ ʪʝʨʠʪʦʨʽʷʭ 

ʧʦʩʠʣʝʥʦʛʦ ʨʘʜʽʦʝʢʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʋʢʨʘʾʥʠ ʪʘ ʉʫʤʱʠʥʠ ʟʦʢʨʝʤʘ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 
1. ɼʦʜʘʪʢʦʚʠʡ ʧʨʦʪʦʢʦʣ ʜʦ ʂʦʥʚʝʥʮʽʾ ʧʨʦ ʧʨʘʚʘ ʣʶʜʠʥʠ ʪʘ ʙʽʦʤʝʜʠʮʠʥʫ ʚ ʛʘʣʫʟʽ 
ʙʽʦʤʝʜʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ (ETS N 195) / ɺʝʨʭʦʚʥʘ ʈʘʜʘ ʋʢʨʘʾʥʠ. URL : 
http://zakʦn2.rada.gov.ua/laws/show/994_686/ 
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2. ʉʦʢʦʣʝʥʢʦ ɺ. ʃ. ʇʦʢʘʟʥʠʢʠ ʢʣʽʪʠʥʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʚ ʦʩʽʙ ʟ ʧʝʚʥʠʤʠ 
ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʪʠʨʝʦʾʜʥʦʛʦ ʩʪʘʪʫʩʫ ʟʘ ʫʤʦʚ ʭʨʦʥʽʯʥʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ ʚ ʤʘʣʠʭ 
ʜʦʟʘʭ / ɺ. ʃ. ʉʦʢʦʣʝʥʢʦ // ɺʽʩʥʠʢ ʧʨʦʙʣʝʤ ʙʽʦʣʦʛʽʾ ʽ ʤʝʜʠʮʠʥʠ. ï 2016. ï ʊ. 1(126) 
ɯʉ, SG. ï ʉ. 403-409. 

3. Sokolenko V. L. The relationship of thyroid and immune system indices among 
residents of the areas contaminated with radionuclides / V.L. Sokolenko,  
S.V. Sokolenko, O.V. Hlynin // News of Science and Education, Sheffield, UK. ï 2015. 
ï #14(38). ï P.14-19. 

4. Sokolenko, V. L., Sokolenko, S. V. (2017). The interaction between lipid exchange 
and thyroid status in the conditions of prolonged influence of small doses of radiation / 
V. L. Sokolenko, S. V. Sokolenko Regulatory Mechanisms in Biosystems, 8(2), 231ï
238. 

 

ɻʈɺɯ ʇɽʈʉʇɽʂʊʀɺʀ ɼʆʉʃɯɼɾɽʅʅʗ ɺʇʃʀɺʋ ʅɸ ɼɯʊɽʁ 
7-9 ʈʆʂɯɺ 

ɺʘʩʠʣʝʛʘ ʇ.ɸ. 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ 

 

ɺʩʝ ʙʽʣʴʰʝ ʫʚʘʛʠ ʧʨʠʜʽʣʷʻʪʴʩʷ ʧʠʪʘʥʥʷʤ ʧʨʠʩʚʷʯʝʥʠʤ ʧʨʦʙʣʝʤʽ 

ɻʈɺɯ. ʎʝ ʦʜʥʽ ʟ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʚʽʨʫʩʥʠʭ ʽʥʬʝʢʮʽʡ, ʩʝʨʝʜ ʨʽʟʥʠʭ 

ʚʽʢʦʚʠʭ ʪʘ ʩʦʮʽʘʣʴʥʠʭ ʛʨʫʧ ʥʘʩʝʣʝʥʥʷ. ʇʦʷʚʘ ʥʦʚʠʭ ʰʪʘʤʽʚ ʚʽʨʫʩʽʚ, 

ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʦʪʠ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʧʨʠʚʝʨʪʘʶʪʴ ʚʩʝ ʙʽʣʴʰʝ ʫʚʘʛʫ 

ʜʦʩʣʽʜʥʠʢʽʚ. ɻʈɺɯ ï ʛʨʫʧʘ ʨʝʩʧʽʨʘʪʦʨʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʱʦ ʚʠʢʣʠʢʘʥʽ 

ʚʠʥʷʪʢʦʚʦ ʚʽʨʫʩʘʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʜʝʚôʷʪʴʤʘ ʛʨʫʧʘʤʠ, ʟʘʡʤʘʶʪʴ 

ʧʨʦʚʽʜʥʝ ʤʽʩʮʝ ʩʝʨʝʜ ʚʠʧʘʜʢʽʚ ʽʥʬʝʢʮʽʡʥʦʾ ʧʘʪʦʣʦʛʽʾ ʣʶʜʠʥʠ.. 

ʅʘʡʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʣʠ ʚʽʨʫʩʠ ʰʪʘʤʽʚ ʛʨʠʧʫ. ɿʘʛʘʣʴʥʝ 

ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʫ ʧʝʨʽʦʜ ʝʧʽʜʝʤʽʾ ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ 10%, ʚ 

ʧʝʨʽʦʜ ʧʘʥʜʝʤʽʾ ʜʦ 50%. ʉʪʘʪʠʩʪʠʢʘ ʩʚʽʜʯʠʪʴ, ʚʽʜ ɻʈɺɯ ʱʦʨʽʯʥʦ ʛʠʥʝ 

ʙʽʣʷ 4.5 ʤʽʣʴʡʦʥʽʚ ʣʶʜʝʡ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ [1]. 

ɻʣʦʙʘʣʴʥʽʩʪʴ ʧʦʰʠʨʝʥʥʷ, ʟʤʫʰʫʻ ʨʦʟʛʣʷʜʘʪʠ ʥʝ ʪʽʣʴʢʠ ʤʝʜʠʯʥʽ ʘ ʡ 

ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʽ ʘʩʧʝʢʪʠ ʟʘʭʚʦʨʶʚʘʥʥʷ. ɹʝʟʧʦʩʝʨʝʜʥʴʦ ʩʝʨʝʜ 

ʥʘʩʝʣʝʥʥʷ ʚ ʋʢʨʘʾʥʽ ʫ ʩʝʟʦʥ 2015 ï 2016 ʨʽʢ ʟʘʭʚʦʨʽʣʠ ʤʘʡʞʝ 15 % 

ʚʩʴʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʜʦ 250 ʪʠʩʷʯ ʛʦʩʧʽʪʘʣʽʟʦʚʘʥʽ, 67.1% ʧʨʠʧʘʜʘʻ ʥʘ 

ʜʽʪʝʡ ʚʽʢʦʤ ʜʦ 17 ʨʦʢʽʚ. ʇʦʨʽʚʥʷʥʥʷ ʜʘʥʠʭ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʚ ʧʝʨʽʦʜ ʟ 

2011 - 2015 ʚʢʘʟʫʻ ʥʘ ʟʘʛʘʣʴʥʝ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʭʚʦʨʠʭ, ʪʘ 

ʣʝʪʘʣʴʥʽ ʥʘʩʣʽʜʢʠ [2]. ʄʦʞʣʠʚʽʩʪʴ ʟʘʭʚʦʨʶʚʘʥʴ ʥʘ ɻʈɺɯ ʦʙʫʤʦʚ-

ʣʶʻʪʴʩʷ ʨʷʜʦʤ ʦʙôʻʢʪʠʚʥʠʭ ʪʘ ʩʫʙôʻʢʪʠʚʥʠʭ ʬʘʢʪʦʨʽʚ. ʌʽʟʽʦʣʦʛʽʯʥʠʡ 

ʩʪʘʥ ʦʨʛʘʥʽʟʤʫ, ʽʤʫʥʽʟʘʮʽʷ ʥʘʩʝʣʝʥʥʷ, ʝʢʦʣʦʛʽʯʥʽ ʪʘ ʝʢʦʥʦʤʽʯʥʽ ʫʤʦʚʠ 

ʪʦʱʦ [3]. ʆʜʥʠʤʠ ʟ ʥʘʡʙʽʣʴʰ ʚʨʘʟʣʠʚʠʭ ʩʝʨʝʜ ʷʢʠʭ, ʷʚʣʷʶʪʴʩʷ ʜʽʪʠ 

ʜʦʰʢʽʣʴʥʦʛʦ ʪʘ ʤʦʣʦʜʰʦʛʦ ʰʢʽʣʴʥʦʛʦ ʚʽʢʫ. ɿʘ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʜʘʥʠʤʠ 2-

4 ʨʘʟʠ ʥʘ ʨʽʢ, ʤʘʶʪʴ ʤʽʩʮʝ ɻʈɺɯ ʩʝʨʝʜ ʜʽʪʝʡ 7-9 ʨʦʢʽʚ [5]. 
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ʌʽʟʽʦʣʦʛʽʯʥʘ ʥʝʟʨʽʣʽʩʪʴ ʽʤʫʥʦʣʦʛʽʯʥʦʾ ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʤʫ,  

ʪʘ ʨʷʜ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ ʚʠʟʥʘʯʘʶʪʴ ʜʠʪʠʥʩʪʚʦ ʷʢ ʦʜʠʥ ʟ ʩʝʥʩʠʪʠʚʥʠʭ 

ʧʝʨʽʦʜʽʚ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘ ɻʈɺɯ. ʊʦʤʫ, ʧʠʪʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ  

ʜʠʪʷʯʦʛʦ ʟʜʦʨʦʚôʷ, ʤʝʭʘʥʽʟʤʽʚ ʪʘ ʥʘʩʣʽʜʢʽʚ ʚʧʣʠʚʫ ɻʈɺɯ ʥʘʙʫʚʘʶʪʴ ʚʩʝ 

ʙʽʣʴʰʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ. 

ɺʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ, ʢʦʨʝʢʮʽʷ ʟʤʽʩʪʫ ʪʘ ʨʽʚʥʷ 

ʜʦʟʫʚʘʥʥʷ ʟʜʦʨʦʚôʷ ʟʙʝʨʽʛʘʶʯʠʭ ʟʘʩʦʙʽʚ ʫ ʪʘʢʠʭ ʜʽʪʝʡ ʻ ʦʜʥʠʤʠ ʟ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʟʘʚʜʘʥʴ ʜʣʷ ʬʘʭʽʚʮʽʚ ʚ ʛʘʣʫʟʽ ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʪʘ 

ʰʢʽʣʴʥʦʾ ʤʝʜʠʮʠʥʠ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ ʥʝʦʙʭʽʜʥʦ ʚʦʣʦʜʽʪʠ 

ʥʘʫʢʦʚʠʤʠ ʟʥʘʥʥʷʤʠ, ʧʨʦ ʟʘʣʝʞʥʦʩʪʽ, ʱʦ ʽʩʥʫʶʪʴ ʤʽʞ ʯʠʥʥʠʢʘʤʠ, ʷʢʽ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʠʣʴ ʞʠʪʪʷ ʜʽʪʝʡ, ʨʽʚʝʥʴ ʾʭ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʪʘ ʩʪʘʥ 

ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ [4]. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ɺʩʝʩʚʽʪʥʴʦʾ ʦʨʛʘʥʽʟʘʮʽʾ 

ʟʜʦʨʦʚôʷ ʜʦ ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʚʽʜʥʦʩʷʪʴ ʚʠʜʠ ʨʫʭʽʚ, ʷʢʽ ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʟʘʜʦʚʦʣʝʥʥʷ ʧʨʠʨʦʜʥʽʭ ʧʦʪʨʝʙ, ʘ ʪʘʢʦʞ ʥʘʚʯʘʣʴʥʫ ʪʘ ʚʠʨʦʙʥʠʯʫ 

ʜʽʷʣʴʥʽʩʪʴ [5]. ɯʩʥʫʻ ʧʝʚʥʘ ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʨʫʭʦʚʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʟʘʛʘʣʴʥʠʤ ʩʪʘʥʦʤ ʟʜʦʨʦʚôʷ ʜʠʪʠʥʠ. ɼʝʷʢʽ ʘʩʧʝʢʪʠ ʜʘʥʦʾ 

ʧʨʦʙʣʝʤʘʪʠʢʠ ʟʥʘʭʦʜʷʪʴ ʩʚʦʻ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ ʧʨʘʮʷʭ ʟʘʢʦʨʜʦʥʥʠʭ ʪʘ 

ʚʽʪʯʠʟʥʷʥʠʭ ʜʦʩʣʽʜʥʠʢʠ: ʄ.ʇ. ʈʘʜʟʽʻʚʩʴʢʦʾ, ʃ.ʉ. ɿʘʭʘʨʦʚʦʾ,  

ɺ.ɸ. ʉʠʣʫʷʥʦʚʦʾ, ʅ.ʃ. ɯʚʘʥʦʚʦʾ, ɭ.ɺ. ʉʦʢʦʣʦʚʦʛʦ, ʆ.ɺ. ɭʨʤʦʣʽʻʚʦʛʦ, 

ʄ.ʇ. ɺʝʨʴʦʚʢʽʥʦʾ, ɯ.ɸ. ɺʣʘʩʦʚʦʾ, ʉʦʢʦʣʦʚʩʴʢʦʾ ʪʘ ʽʥʰʠʭ. ɺʽʜʤʽʪʠʤʦ, ʱʦ 

ʧʦʟʘ ʫʚʘʛʦʶ ʥʘʫʢʦʚʮʽʚ ʟʘʣʠʰʠʣʠʩʷ ʧʠʪʘʥʥʷ ʧʦʚôʷʟʘʥʽ ʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ 

ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʜʽʪʝʡ 7-9 ʨʦʢʽʚ, ʷʢʽ ʧʝʨʝʥʝʩʣʠ ʛʦʩʪʨʽ ʨʝʩʧʽʨʘʪʦʨʥʽ 

ʚʽʨʫʩʥʽ ʽʥʬʝʢʮʽʾ. 
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ɺʇʃʀɺ ɿɸʉʆɹɯɺ ʅɸ ʆʉʅʆɺɯ ɹʋʈʐʊʀʅʆɺʆɰ ʂʀʉʃʆʊʀ  
ʅɸ ʇɸʈɸʄɽʊʈʀ ɻʆʄɽʆʉʊɸɿʋ ɿɸ ɯʅʊɽʅʉʀɺʅʀʍ 

ʌɯɿʀʏʅʀʍ ʅɸɺɸʅʊɸɾɽʅʔ 

ɺʦʡʪʝʥʢʦ ɺ.ʃ. 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɸ. ʉ. ʄʘʢʘʨʝʥʢʘ 

 

ʌʽʟʠʯʥʘ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʩʧʦʨʪʩʤʝʥʽʚ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʦʙʤʝʞʫʻʪʴʩʷ 

ʬʽʟʽʦʣʦʛʽʯʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʤʝʭʘʥʽʟʤʽʚ ʧʝʨʝʥʦʩʫ ʢʠʩʥʶ ʜʦ 

ʩʢʝʣʝʪʥʠʭ ʤôʷʟʽʚ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʪʘ ʨʦʟʚʠʪʢʦʤ ʪʢʘʥʠʥʥʦʛʦ ʘʮʠʜʦʟʫ ʪʘ 

ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʜʝʬʽʮʠʪʫ, ʟ ʽʥʰʦʛʦ [10]. ʉʘʤʝ ʪʦʤʫ ʦʜʥʠʤ ʟ ʰʣʷʭʽʚ 

ʢʦʨʝʢʮʽʾ ʤʝʪʘʙʦʣʽʯʥʠʭ ʟʨʫʰʝʥʴ ʚʥʘʩʣʽʜʦʢ ʽʥʪʝʥʩʠʚʥʠʭ ʬʽʟʠʯʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʯʦʚʠʥ, ʷʢʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ ʝʥʝʨʛʝ-

ʪʠʯʥʦʤʫ ʦʙʤʽʥʽ ʪʘ ʤʦʞʫʪʴ ʚʦʜʥʦʯʘʩ ʤʘʪʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ ʪʘ ʘʥʪʠ-

ʛʽʧʦʢʩʘʥʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ [1]. ʈʝʯʦʚʠʥʘʤʠ ʧʦʜʽʙʥʦʛʦ ʪʠʧʫ, ʱʦ ʤʦʞʫʪʴ 

ʚʧʣʠʥʫʪʠ ʥʘ ʰʠʨʦʢʝ ʢʦʣʦ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʻ ʤʝʪʘʙʦʣʽʪʦʪʨʦʧʥʽ 

ʩʫʙʩʪʘʥʮʽʾ. ʆʜʥʽʻʶ ʟ ʮʠʭ ʤʝʪʘʙʦʣʽʪʽʚ, ʱʦ ʤʘʶʪʴ ʝʨʛʦʛʝʥʥʠʡ  

ʝʬʝʢʪ, ʻ ʙʫʨʰʪʠʥʦʚʘ ʢʠʩʣʦʪʘ (ʘʙʦ ʫ ʚʠʛʣʷʜʽ ʩʫʢʮʠʥʘʪʫ) [3], ʷʢʘ 

ʦʢʠʩʣʶʻʪʴʩʷ ʟ ʫʪʚʦʨʝʥʥʷʤ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʝʥʝʨʛʽʾ, ʱʦ ʘʢʫʤʫʣʶʻʪʴʩʷ ʫ 

ʚʠʛʣʷʜʽ ɸʊʌ, ʘ ʪʘʢʦʞ ʚʧʣʠʚʘʻ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʝʥʝʨʛʝʪʠʯʥʠʡ  

ʩʪʘʥ ʤʽʪʦʭʦʥʜʨʽʡ [7, 9]. 

ʆʜʥʽʻʶ ʟ ʜʫʞʝ ʮʽʥʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʙʫʨʰʪʠʥʦʚʦʾ ʢʠʩʣʦʪʠ ʻ ʾʾ 

ʟʜʘʪʥʽʩʪʴ ʧʦʩʠʣʶʚʘʪʠ ʫʪʠʣʽʟʘʮʽʶ ʣʘʢʪʘʪʫ [8]. ɸʣʝ ʪʝʦʨʝʪʠʯʥʠʡ ʘʥʘʣʽʟ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʧʨʠʯʠʥʦʶ ʘʮʠʜʦʟʫ ʧʨʠ ʬʽʟʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ ʻ 

ʥʝ ʩʘʤʝ ʥʘʢʦʧʠʯʝʥʥʷ ʥʝʜʦʦʢʠʩʣʝʥʠʭ ʧʨʦʜʫʢʪʽʚ ʪʘʢʠʭ, ʷʢ ʣʘʢʪʘʪ ʽ 

ʧʽʨʫʚʘʪ, ʘ ʛʽʜʨʦʣʽʟ ʧʽʜ ʾʭʥʽʤ ʚʧʣʠʚʦʤ ʪʽʻʾ ʯʘʩʪʠʥʠ ɸʊʌ, ʨʝʩʠʥʪʝʟ ʷʢʦʾ ʥʝ 

ʢʦʤʧʝʥʩʫʻʪʴʩʷ ʦʢʠʩʣʶʚʘʣʴʥʠʤ ʬʦʩʬʦʨʠʣʶʚʘʥʥʷʤ [6]. 

ʋ ʧʨʘʢʪʠʮʽ ʧʽʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʽʚ ʙʫʨʰʪʠʥʦʚʘ ʢʠʩʣʦʪʘ ʚʠʢʦ-

ʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʥʝʟʘʙʦʨʦʥʝʥʠʡ ʟʘʩʽʙ ʜʣʷ ʩʪʠʤʫʣʷʮʽʾ ʬʽʟʠʯʥʦʾ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʧʨʠʩʢʦʨʝʥʥʷ ʚʽʜʥʦʚʥʠʭ ʧʨʦʮʝʩʽʚ ʧʽʩʣʷ 

ʟʥʘʯʥʠʭ ʟʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʬʽʟʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. ʉʫʢʮʠʥʘʪ (ʪʘ ʡʦʛʦ 

ʧʦʭʽʜʥʽ) ʟʘʩʪʦʩʦʚʫʶʪʴ ʷʢ ʩʢʣʘʜʦʚʫ ʧʨʦʜʫʢʪʽʚ ʩʧʦʨʪʠʚʥʦʛʦ  

ʭʘʨʯʫʚʘʥʥʷ ʽ ʥʘʧʦʾʚ [4, 5]. 

ʅʘʰʫ ʫʚʘʛʫ ʚ ʮʴʦʤʫ ʘʩʧʝʢʪʽ ʧʨʠʚʝʨʥʫʣʠ ʜʽʻʪʠʯʥʘ ʜʦʙʘʚʢʘ (ɼɼ) 

çʗʥʪʘʨɯʥ-ʉʧʦʨʪè, ʘ ʪʘʢʦʞ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʡ ʧʨʝʧʘʨʘʪ ʘʨʤʘʜʽʥ ʣʦʥʛ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʤʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʧʣʠʚʫ 

ʙʫʨʰʪʠʥʦʚʦʾ ʢʠʩʣʦʪʠ ʪʘ ʾʾ ʧʦʭʽʜʥʠʭ ʘʙʦ ʢʦʤʧʣʝʢʩʽʚ ʟ ʽʥʰʠʤʠ ʙʽʦʣʦʛʽʯʥʦ-

ʘʢʪʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʥʘ ʩʠʩʪʝʤʦʫʪʚʦʨʶʶʯʽ ʧʘʨʘʤʝʪʨʠ ʛʦʤʝʦʩʪʘʟʫ 

ʩʧʦʨʪʩʤʝʥʽʚ ʟʘ ʩʠʣʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. 

ɺʩʭ̔ ʩʧʦʨʪʩʤʝʥʽʚ ʧʽʩʣʷ ʧʽʜʧʠʩʘʥʥʷ çɯʥʬʦʨʤʦʚʘʥʦʾ ʟʛʦʜʠè ʥʘ 

ʫʯʘʩʪʴ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʦ ʨʘʥʜʦʤʽʟʦʚʘʥʦ ʫ ʪʨʠ ʛʨʫʧʠ ״ ʧʣʘʮʝʙʦ-
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ʢʦʥʪʨʦʣʴ, ɯ ʦʩʥʦʚʥʘ, ʫʯʘʩʥʠʢʠ ʷʢʦʾ ʧʨʠʡʤʘʣʠ ʧʨʝʧʘʨʘʪ ʘʨʤʘʜʽʥ ʣʦʥʛ 

(2-ʝʪʠʣ-6-ʤʝʪʠʣ-3-ʛʽʜʨʦʢʩʠʧʽʨʠʜʠʥʫ ʩʫʢʮʠʥʘʪ) ʧʦ 2 ʪʘʙʣʝʪʢʠ 3 ʨʘʟʠ 

ʥʘ ʜʦʙʫ, ʪʘ ɯɯ ʦʩʥʦʚʥʘ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʽʻʪʠʯʥʦʾ ʜʦʙʘʚʢʠ çʗʥʪʘʨɯʥ-

ʉʧʦʨʪè, ʷʢʫ ʩʧʦʨʪʩʤʝʥʠ ʧʨʠʡʤʘʣʠ ʪʨʠʯʽ ʥʘ ʜʦʙʫ ʧʦ 2 ʢʘʧʩʫʣʠ ʪʘ ʫ 

ʢʦʞʥʽʡ ʢʘʧʩʫʣʽ ʷʢʦʾ ʚʤʽʱʫʻʪʴʩʷ 1 ʛ ʙʫʨʰʪʠʥʦʚʦʾ ʢʠʩʣʦʪʠ, ʘ ʪʘʢʦʞ 

ʚʽʪʘʤʽʥʠ ʛʨʫʧʠ ɺ (ɺ1, ɺ6), ʛʣʶʪʘʤʽʥʦʚʘ ʢʠʩʣʦʪʘ ʪʘ ʘʨʛʽʥʽʥ. ʊʨʠʚʘʣʽʩʪʴ 

ʜʦʩʣʽʜʞʝʥʥʷ ʩʢʣʘʣʘ 21 ʜʝʥʴ. 

ɼʦ ʧʦʯʘʪʢʫ ʽ ʧʦ ʟʘʢʽʥʯʝʥʥʽ ʢʫʨʩʦʚʦʛʦ ʧʨʠʡʦʤʫ ʧʨʝʧʘʨʘʪʫ 

ʘʨʤʘʜʽʥ ʣʦʥʛ ʪʘ ʜʽʻʪʠʯʥʦʾ ʜʦʙʘʚʢʠ çʗʥʪʘʨɯʥ-ʉʧʦʨʪè ʚ ʫʩʽʭ ʛʨʫʧʘʭ 

ʦʮʽʥʶʚʘʣʠ ʟʤʽʥʠ ʟʥʘʯʝʥʴ ʨʅ ʽ ʛʝʤʦʨʝʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʢʨʦʚʽ, 

ʚʠʨʘʞʝʥʦʩʪʽ ʦʢʠʩʥʦʛʦ ʩʪʨʝʩʫ ʪʘ ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

(ʩʝʨʝʜʥʽʡ ʦʙôʻʤ ʝʨʠʪʨʦʮʠʪʫ ״ MCV ʪʘ ʘʥʽʟʦʮʠʪʦʟ), ʘ ʪʘʢʦʞ 

ʘʢʪʠʚʦʚʘʥʦʛʦ ʯʘʩʪʢʦʚʦʛʦ ʪʨʦʤʙʦʧʣʘʩʪʠʥʦʚʦʛʦ ʯʘʩʫ (ɸʏʊʏ). 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʜʦʚʝʣʠ, ʱʦ ʽʥʪʝʥʩʠʚʥʽ ʩʠʣʦʚʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ  ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʥʝʟʥʘʯʥʠʤ, ʘʣʝ ʜʦʩʪʦʚʽʨʥʠʤ, 

ʟʥʠʞʝʥʥʷʤ ʨʅ ʟ ʚʠʭʽʜʥʠʭ 7,38Ñ0,02 ʜʦ 7,28Ñ0,01 ʫ ʩʧʦʨʪʩʤʝʥʽʚ ʂɻ , ʚ 

ʪʦʡ ʯʘʩ ʷʢ ʚ ʦʙʦʭ ʦʩʥʦʚʥʠʭ ʛʨʫʧʘʭ ʟʨʫʰʝʥʴ ʮʴʦʛʦ ʧʘʨʘʤʝʪʨʫ ʥʝ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ (7,36Ñ0,01 ʽ 7,35Ñ0,02 ʪʘ 7,37Ñ0,02 ʽ 7,38Ñ0,03 

ʚʽʜʧʦʚʽʜʥʦ). ʇʨʝʜʩʪʘʚʥʠʢʠ ʂɻ ʤʘʶʪʴ ʪʘʢʦʞ ʟʥʘʯʥʽ ʟʤʽʥʠ 

ʧʨʦʦʢʩʠʜʘʥʪʥʦ-ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʨʽʚʥʦʚʘʛʠ (ʇɸʈ), ʱʦ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ 

ʟʨʦʩʪʘʥʥʷʤ ʂʧʘ ʙʽʣʴʰ ʥʽʞ ʫʜʚʽʯʽ ʥʘʧʨʠʢʽʥʮʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʦʨʽʚʥʷʥʦ ʟ 

ʪʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʱʦ ʙʫʣʠ ʫ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʫ ʜʠʥʘʤʽʮʽ ʪʨʝʥʫʚʘʥʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʟʘʩʦʙʠ ʥʘ ʦʩʥʦʚʽ ʙʫʨʰʪʠʥʦʚʦʾ ʢʠʩʣʦʪʠ (ʨʠʩ.1.). 

ɿʨʦʩʪʘʥʥʷ ʂʧʘ ʫ ʢʦʥʪʨʦʣʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʟʤʽʥ ʦʙʦʭ ʣʘʥʦʢ 

ʇɸʈ: ʥʘ 40,8 % ʟʨʦʩʪʘʻ ʚʤʽʩʪ ʙʽʦʙʘʨʙʽʪʫʨʘʪ-ʟʘʣʝʞʥʠʭ ʧʨʦʜʫʢʪʽʚ (ʘ 

ʩʘʤʝ ʄɼɸ) ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ (ʇʆʃ) ʽ ʙʽʣʴʰ, ʥʽʞ ʥʘ 

ʪʨʝʪʠʥʫ, ʟʤʝʥʰʫʻʪʴʩʷ ʚʤʽʩʪ ʫ ʢʣʽʪʠʥʥʠʭ ʤʝʤʙʨʘʥʘʭ ʦʜʥʦʛʦ ʟ ʦʩʥʦʚʥʠʭ 

ʥʝʬʝʨʤʝʥʪʘʪʠʚʥʠʭ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ ״ ʚʽʜʥʦʚʣʝʥʦʛʦ ʛʣʫʪʘʪʽʦʥʫ.  

 
ʈʠʩ.1. ɺʧʣʠʚ ʟʘʩʦʙʽʚ ʥʘ ʦʩʥʦʚʽ ʙʫʨʰʪʠʥʦʚʦʾ ʢʠʩʣʦʪʠ ʥʘ ʧʦʢʘʟʥʠʢʠ ʦʢʠʩʥʦʛʦ 

ʛʦʤʝʦʩʪʘʟʫ ʚ ʜʠʥʘʤʽʮʽ ʬʽʟʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʫ ʚʘʞʢʦʘʪʣʝʪʽʚ 
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ɹʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʽʥʪʝʥʩʠʚʥʠʭ ʬʽʟʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ 

ʩʠʣʦʚʦʛʦ ʭʘʨʘʢʪʝʨʫ ʟʤʽʥʠ ʇɸʈ,  ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ ʢʣʽʪʠʥʥʠʭ 

ʤʝʤʙʨʘʥʘʭ ʯʝʨʚʦʥʠʭ ʢʣʽʪʠʥ ʢʨʦʚʽ ʩʧʦʨʪʩʤʝʥʽʚ ʂɻ, ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ 

ʚʽʜʧʦʚʽʜʥʠʤʠ ʥʝʛʘʪʠʚʥʠʤʠ ʟʨʫʰʝʥʥʷʤʠ ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢ. ɿʨʦʩʪʘʥʥʷ ʧʘʨʘʤʝʪʨʫ ʩʝʨʝʜʥʴʦʛʦ ʦʙôʻʤʫ ʯʝʨʚʦʥʠʭ ʢʣʽʪʠʥ ʢʨʦʚʽ 

ʚʽʜʜʟʝʨʢʘʣʶʻʪʴʩʷ ʪʘʢʦʞ ʟʙʽʣʴʰʝʥʥʷʤ ʘʥʽʟʦʮʠʪʦʟʫ ʥʘ 17,8 %.  

ɿʨʦʩʪʘʥʥʷ ʧʘʨʘʤʝʪʨʘ ʩʝʨʝʜʥʴʦʛʦ ʦʙôʻʤʫ ʝʨʠʪʨʦʮʠʪʽʚ ʻ ʩʫʪʪʻʚʠʤ 

ʬʘʢʪʦʨʦʤ ʧʦʛʽʨʰʝʥʥʷ ʥʘʩʠʯʝʥʦʩʪʽ ʝʨʠʪʨʦʮʠʪʽʚ ʛʝʤʦʛʣʦʙʽʥʦʤ [2].  

ʂʨʽʤ ʪʦʛʦ, ʫ ʩʧʦʨʪʩʤʝʥʽʚ ʚ ʛʨʫʧʽ ʧʣʘʮʝʙʦ-ʢʦʥʪʨʦʣʶ ʥʘʧʨʠʢʽʥʮʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʟʛʫʱʝʥʥʷ ʢʨʦʚʽ, ʷʢʝ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ 

ʟʨʦʩʪʘʥʥʷʤ ɸʏʊʏ ʥʘ 28,3 %. 

ɺ ʦʙʦʭ ʦʩʥʦʚʥʠʭ ʛʨʫʧʘʭ ʚʘʞʢʦʘʪʣʝʪʽʚ, ʷʢʽ ʧʨʦʪʷʛʦʤ ʧʝʨʽʦʜʫ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʟʘʩʦʙʠ ʥʘ ʦʩʥʦʚʽ ʙʫʨʰʪʠʥʦʚʦʾ 

ʢʠʩʣʦʪʠ, ʧʦʜʽʙʥʠʭ ʥʝʛʘʪʠʚʥʠʭ ʷʚʠʱ ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ, ʱʦ ʛʦʚʦʨʠʪʴ ʥʘ 

ʢʦʨʠʩʪʴ ʧʨʦʬʽʣʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʜʽʙʥʠʭ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ 

ʟʘʩʦʙʽʚ ʽ ʜʘʻ ʟʤʦʛʫ ʛʦʚʦʨʠʪʠ ʧʨʦ ʾʭʥʽ ʝʨʛʦʛʝʥʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʷʢʽ 

ʨʝʘʣʽʟʫʶʪʴʩʷ ʯʝʨʝʟ ʩʢʣʘʜʥʽ ʨʽʟʥʦʤʘʥʽʪʥʽ ʙʽʦʭʽʤʽʯʥʽ ʰʣʷʭʠ 

ʉʘʤʝ ʪʦʤʫ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʩʦʙʽʚ ״ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ 

ʪʘ ʜʽʻʪʠʯʥʠʭ ʜʦʙʘʚʦʢ ״ ʥʘ ʦʩʥʦʚʽ ʙʫʨʰʪʠʥʦʚʦʾ ʢʠʩʣʦʪʠ, ʷʢʘ ʚʦʣʦʜʽʻ 

ʙʘʛʘʪʦʛʨʘʥʥʠʤ ʚʧʣʠʚʦʤ ʥʘ ʨʽʟʥʽ ʙʦʢʠ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ, ʻ ʮʽʣʢʦʤ 

ʦʙˇʨʫʥʪʦʚʘʥʠʤ ʪʘ ʝʬʝʢʪʠʚʥʠʤ ʟ ʤʝʪʦʶ ʧʨʦʬʽʣʘʢʪʠʢʠ ʩʪʦʤʣʝʥʥʷ ʽ 

ʟʥʠʞʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʩʧʦʨʪʩʤʝʥʽʚ. 
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ɺ ʕʂʉʇɽʈʀʄɽʅʊɽ 

ɻʘʚʨʝʣʶʢ ʉ.ɺ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʠ ʩʧʦʨʪʘ ʋʢʨʘʠʥʳ 

ʇʦ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ, ʵʥʜʦʪʝʣʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʤʝʪʘʙʦʣʠʯʝʩʢʠ ʘʢʪʠʚʥʳʡ ʦʨʛʘʥ, ʢʦʪʦʨʳʡ ʠʛʨʘʝʪ ʨʝʰʘʶʱʫʶ 

ʨʦʣʴ ʚ ʨʝʛʫʣʷʮʠʠ ʩʦʩʫʜʠʩʪʦʛʦ ʛʦʤʝʦʩʪʘʟʘ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ ʨʘʟʚʠʪʠʷ 

ʧʘʪʦʣʦʛʠʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ, ʢʦʥʪʨʦʣʠʨʫʷ ʪʦʥʫʩ ʩʦʩʫʜʦʚ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʨʘʥʝʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ 

ʜʣʠʪʝʣʴʥʘʷ ʙʣʦʢʘʜʘ ʉɺ1 ʨʝʮʝʧʪʦʨʦʚ ʫ ʩʪʦʜʥʝʚʥʳʭ ʢʨʳʩ ʣʠʥʠʠ ɺʠʩʪʘʨ 

ʚ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʚʳʟʳʚʘʝʪ ʫʤʝʥʴʰʝʥʠʝ ʚʥʫʪʨʠ-

ʧʨʦʩʚʝʪʥʦʛʦ ʜʠʘʤʝʪʨʘ ʙʨʶʰʥʦʡ ʘʦʨʪʳ, ʪʝʥʜʝʥʮʠʶ ʢ ʫʪʦʣʱʝʥʠʶ 

ʢʦʤʧʣʝʢʩʘ ʠʥʪʠʤʘ-ʤʝʜʠʘ ʠ ʨʘʟʚʠʪʠʝ ʜʠʩʬʫʥʢʮʠʠ ʵʥʜʦʪʝʣʠʷ. ʂʨʦʤʝ 

ʪʦʛʦ, ʨʘʟʚʠʚʘʶʪʩʷ ʠʟʤʝʥʝʥʠʷ ʛʝʤʦʜʠʥʘʤʠʢʠ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝ-

ʨʠʟʫʶʪʩʷ ʪʘʭʠʢʘʨʜʠʝʡ ʠ ʩʥʠʞʝʥʠʝʤ ʧʠʢʦʚʦʡ ʩʠʩʪʦʣʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ 

ʢʨʦʚʦʪʦʢʘ ʠ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ ʢʨʦʚʦʪʦʢʘ, ʧʨʠ ʵʪʦʤ ʩʦʭʨʘʥʷʶʪʩʷ ʫʧʨʫʛʦ 

ʵʣʘʩʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʦʩʫʜʠʩʪʦʡ ʩʪʝʥʢʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʘʨʫʰʘʝʪʩʷ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʢ ʦʢʩʠʜʫ ʘʟʦʪʘ, ʯʪʦ 

ʧʨʦʷʚʣʷʝʪʩʷ ʙʨʘʜʠʢʘʨʜʠʝʡ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʜʠʣʘʪʘʮʠʝʡ ʠʩʩʣʝ 

ʜʫʝʤʦʛʦ ʩʦʩʫʜʘ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʥʠʪʨʦʛʣʠʮʝʨʠʥʘ [1]. 

ʋʯʘʩʪʠʝ ʵʥʜʦʪʝʣʠʷ ʚ ʚʘʟʦʜʠʣʘʪʘʮʠʠ ʦʧʦʩʨʝʜʫʝʪʩʷ ʚʣʠʷʥʠʝʤ ʥʘ 

ʥʝʛʦ ʦʢʩʠʜʘ ʘʟʦʪʘ, ʧʨʦʩʪʘʮʠʢʣʠʥʘ ʠ ʧʨʦʮʝʩʩʘ ʵʥʜʦʪʝʣʠʡʟʘʚʠʩʠʤʦʡ 

ʛʠʧʝʨʧʦʣʷʨʠʟʘʮʠʠ [2, 3]. ɼʘʥʥʳʝ ʧʦʩʣʝʜʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʢʘʟʳʚʘʶʪ 

ʥʘ ʪʦ, ʯʪʦ ʦʢʩʠʜ ʘʟʦʪʘ ʠ ʵʥʜʦʢʘʥʥʘʙʠʥʦʠʜʥʘʷ ʩʠʩʪʝʤʘ ʚʦ ʚʨʝʤʷ 

ʩʪʨʝʩʩʦʚʳʭ ʩʠʪʫʘʮʠʡ ʤʦʛʫʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ [4, 5]. ʋʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʘʢʪʠʚʘʮʠʷ ʉɺ1 ʨʝʮʝʧʪʦʨʦʚ ʢʘʥʥʘʙʠʥʦʠʜʦʚ ʚʝʜʝʪ ʢ ʩʠʥʪʝʟʫ ʠʣʠ 

ʚʳʩʚʦʙʦʞʜʝʥʠʶ NO [6]. ɺʚʝʜʝʥʠʝ ʘʛʦʥʠʩʪʦʚ ʉɺ1 ʨʝʮʝʧʪʦʨʦʚ 

ʚʳʟʳʚʘʝʪ ʨʘʩʰʠʨʝʥʠʝ ʩʦʩʫʜʦʚ, ʩʥʠʞʝʥʠʝ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ 

ʫʤʝʥʴʰʝʥʠʝ ʧʝʨʠʬʝʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʧʨʠ ʵʪʦʤ ʵʬʬʝʢʪ 

ʧʨʦʷʚʣʷʝʪʩʷ ʜʘʞʝ ʧʨʠ ʫʜʘʣʝʥʠʠ ʵʥʜʦʪʝʣʠʷ [7].  
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ʆʜʥʘʢʦ, ʜʦ ʩʠʭ ʧʦʨ ʘʢʪʫʘʣʴʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʚʷʱʝʥʥʳʝ 

ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʜʦʥʘʪʦʨʦʚ NO ʥʘ ʬʫʥʢʮʠʶ ʩʦʩʫʜʦʚ ʚ ʫʩʣʦʚʠʷʭ 

ʘʜʘʧʪʘʮʠʠ ʢ ʙʣʦʢʘʜʝ ʨʝʮʝʧʪʦʨʦʚ ʢʘʥʥʘʙʠʥʦʠʜʦʚ. 

ʎʝʣʴ ʦʮʝʥʠʪʴ ʠʟʤʝʥʝʥʠʷ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʛʝʤʦʜʠʥʘʤʠʢʠ ʠ ʬʫʥʢʮʠʠ ʵʥʜʦʪʝʣʠʷ ʙʨʶʰʥʦʡ ʘʦʨʪʳ ʥʘ ʤʦʜʝʣʠ 

ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʜʣʠʪʝʣʴʥʦʡ ʙʣʦʢʘʜʳ ʉɺ1 ʨʝʮʝʧʪʦʨʦʚ ʢʘʥʥʘʙʠʥʦʠʜʦʚ 

ʥʝʧʨʷʤʳʤ ʜʦʥʘʪʦʨʦʤ ʦʢʩʠʜʘ ʘʟʦʪʘ L-ʘʨʛʠʥʠʥʘ ʘʩʧʘʨʪʘʪʦʤ ʫ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ. 

ʆʙʲʝʢʪ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ 

ʧʨʦʚʝʜʝʥʦ ʫ 30 ʩʪʦʜʥʝʚʥʳʭ ʩʘʤʮʦʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʨʳʩ ʣʠʥʠʠ ɺʠʩʪʘʨ 

ʤʘʩʩʦʡ 180ï200 ʛ.  

ɺ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʠ ʙʣʦʢʘʜʳ ʉɺ1 ʨʝʮʝʧʪʦʨʦʚ ʢʘʥʥʘʙʠʥʦʠʜʦʚ ʙʳʣʦ 

ʚʳʙʨʘʥʦ ʚʚʝʜʝʥʠʝ ʩʝʣʝʢʪʠʚʥʦʛʦ ʘʥʪʘʛʦʥʠʩʪʘ ʉɺ1 ʩ ʮʝʥʪʨʘʣʴʥʳʤ ʠ 

ʧʝʨʠʬʝʨʠʯʝʩʢʠʤ ʜʝʡʩʪʚʠʝʤ ï ʨʠʤʦʥʘʙʘʥʪʘ ʛʠʜʨʦʭʣʦʨʠʜʘ. ɺ ʢʘʯʝʩʪʚʝ 

ʥʝʧʨʷʤʦʛʦ ʜʦʥʘʪʦʨʘ NO ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʝʧʘʨʘʪ L-ʘʨʛʠʥʠʥʘ ʘʩʧʘʨʪʘʪʘ 

ï ʪʠʚʦʨʪʠʥ ʘʩʧʘʨʪʘʪ. ɾʠʚʦʪʥʳʝ ʩʦʜʝʨʞʘʣʠʩʴ ʚ ʦʙʳʯʥʳʭ ʫʩʣʦʚʠʷʭ 

ʚʠʚʘʨʠʷ ʥʘ ʩʪʘʥʜʘʨʪʥʦʤ ʨʘʮʠʦʥʝ ʧʦ 10 ʦʩʦʙʝʡ ʚ ʢʣʝʪʢʝ ʧʨʠ 

ʝʩʪʝʩʪʚʝʥʥʦʤ ʦʩʚʝʱʝʥʠʠ ʠ ʩʚʦʙʦʜʥʦʤ ʜʦʩʪʫʧʝ ʢ ʚʦʜʝ ʠ ʧʠʱʝ. 

ʂʨʳʩʳ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 3 ʛʨʫʧʧʳ ʧʦ 10 ʚ ʢʘʞʜʦʡ: I ʛʨʫʧʧʘ  

(ʢʦʥʪʨʦʣʴʥʘʷ) ï ʞʠʚʦʪʥʳʝ, ʢʦʪʦʨʳʤ ʝʞʝʜʥʝʚʥʦ per os ʚʚʦʜʠʣʠ 1,0 ʤʣ 

0,9 % ʨʘʩʪʚʦʨʘ NaCl, II ʛʨʫʧʧʘ ï ʢʨʳʩʳ, ʢʦʪʦʨʳʤ ʝʞʝʜʥʝʚʥʦ per os 

ʚʚʦʜʠʣʠ ʨʘʩʪʚʦʨ ʨʠʤʦʥʘʙʘʥʪʘ ʛʠʜʨʦʭʣʦʨʠʜʘ ʠʟ ʨʘʩʯʝʪʘ 10 ʤʛʢʛ-1 ʠ III 

ʛʨʫʧʧʘ ï ʞʠʚʦʪʥʳʝ, ʢʦʪʦʨʳʤ ʝʞʝʜʥʝʚʥʦ per os ʚʚʦʜʠʣʠ ʨʘʩʪʚʦʨ 

ʨʠʤʦʥʘʙʘʥʪʘ ʛʠʜʨʦʭʣʦʨʠʜʘ ʠʟ ʨʘʩʯʝʪʘ 10 ʤʛʢʛ-1 ʠ ʨʘʩʪʚʦʨ ʪʠʚʦʨʪʠʥʘ 

ʘʩʧʘʨʪʘʪʘ ʠʟ ʨʘʩʯʝʪʘ 100 ʤʛ L-ʘʨʛʠʥʠʥʘ ʘʩʧʘʨʪʘʪʘ ʥʘ ʢʛ ʤʘʩʩʳ 

ʞʠʚʦʪʥʦʛʦ ʚ ʩʫʪʢʠ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʦʩʪʘʚʠʣʘ 10 ʜʥʝʡ. 

ɾʠʚʦʪʥʳʭ ʥʘ 10-ʝ ʩʫʪʢʠ ʚʳʚʦʜʠʣʠ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʫʪʝʤ 

ʜʝʢʘʧʠʪʘʮʠʠ ʚ ʩʦʩʪʦʷʥʠʠ ʥʘʨʢʦʟʘ (ʢʘʣʠʧʩʦʣ ʠʟ ʨʘʩʯʝʪʘ 16 ʤʛĀʢʛ-1 

ʤʘʩʩʳ ʞʠʚʦʪʥʦʛʦ ʚʥʫʪʨʠʙʨʶʰʠʥʥʦ). 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʠ ʥʘ 10-ʡ ʜʝʥʴ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʦʚʦʜʠʣʠ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ (ʋɿʀ) ʙʨʶʰʥʦʛʦ ʦʪʜʝʣʘ ʘʦʨʪʳ, 

ʠʩʧʦʣʴʟʫʷ ʩʪʘʮʠʦʥʘʨʥʳʡ ʩʢʘʥʝʨ çXarioè (Toshiba, ʗʧʦʥʠʷ) ʩ 

ʰʠʨʦʢʦʧʦʣʦʩʥʳʤ ʣʠʥʝʡʥʳʤ ʜʘʪʯʠʢʦʤ ʩ ʨʘʙʦʯʝʡ ʘʧʝʨʪʫʨʦʡ 40 ʤʤ ʠ 

ʯʘʩʪʦʪʦʡ 5-12 ʄɻʮ. ɺ ɺ-ʨʝʞʠʤʝ ʧʨʦʚʦʜʠʣʠ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ 

ʚʥʫʪʨʠʧʨʦʩʚʝʪʥʦʛʦ ʜʠʘʤʝʪʨʘ ʩʦʩʫʜʘ (D), ʪʦʣʱʠʥʳ ʢʦʤʧʣʝʢʩʘ ʠʥʪʠʤʘ ï 

ʤʝʜʠʘ (ʂʀʄ), ʵʥʜʦʪʝʣʠʡʟʘʚʠʩʠʤʫʶ (ʕɿɼ) ʠ ʵʥʜʦʪʝʣʠʡʥʝʟʘʚʠʩʠʤʫʶ 

(ʕʅɿɼ) ʜʠʣʘʪʘʮʠʶ. ɺ ʨʝʞʠʤʝ ʠʤʧʫʣʴʩʥʦʚʦʣʥʦʚʦʡ ʜʦʧʧʣʝʨʦʛʨʘʬʠʠ 

(PW-ʨʝʞʠʤ) ʦʩʫʱʝʩʪʚʣʷʣʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢ ʢʨʦʚʦʪʦʢʘ: ʧʠʢʦʚʫʶ ʩʠʩʪʦʣʠʯʝʩʢʫʶ ʩʢʦʨʦʩʪʴ ʢʨʦʚʦʪʦʢʘ (Vps), 

ʤʘʢʩʠʤʘʣʴʥʫʶ ʢʦʥʝʯʥʫʶ ʜʠʘʩʪʦʣʠʯʝʩʢʫʶ ʩʢʦʨʦʩʪʴ ʢʨʦʚʦʪʦʢʘ (Ved), 

ʠʥʜʝʢʩ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ (RI) ʠ ʩʠʩʪʦʣʦʜʠʘʩʪʦʣʠʯʝʩʢʦʝ ʦʪʥʦʰʝʥʠʝ (S/D). 
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Cʨʝʜʥʶʶ ʩʢʦʨʦʩʪʴ ʢʨʦʚʦʪʦʢʘ (Vm) ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʬʦʨʤʫʣʝ: 
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 ʩʤʩ-1, 

ʛʜʝ Vps ï ʧʠʢʦʚʘʷ ʩʠʩʪʦʣʠʯʝʩʢʫʶ ʩʢʦʨʦʩʪʴ ʢʨʦʚʦʪʦʢʘ, Ved ï 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʢʦʥʝʯʥʘʷ ʜʠʘʩʪʦʣʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ ʢʨʦʚʦʪʦʢʘ. 

ʀʟʤʝʥʝʥʠʷ ʜʠʘʤʝʪʨʘ ʩʦʩʫʜʘ ʦʮʝʥʠʚʘʣʠ ʚ ʧʨʦʮʝʥʪʥʦʤ ʦʪʥʦʰʝʥʠʠ 

ʢ ʠʩʭʦʜʥʦʡ ʚʝʣʠʯʠʥʝ. ʂʦʵʬʬʠʮʠʝʥʪ ʜʠʣʘʪʘʮʠʠ (KD) ʙʨʶʰʥʦʡ ʘʦʨʪʳ 

ʚʳʯʠʩʣʷʣʩʷ ʧʦ ʬʦʨʤʫʣʝ:  
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ʛʜʝ D1 ï ʜʠʘʤʝʪʨ ʙʨʶʰʥʦʡ ʘʦʨʪʳ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʤʝʜʠʘʪʦʨʘ 

ʜʠʣʘʪʘʮʠʠ, D0 ï ʠʩʭʦʜʥʳʡ ʜʠʘʤʝʪʨ ʙʨʶʰʥʦʡ ʘʦʨʪʳ. 

ʕɿɼ ʠ ʕʅɿɼ ʦʮʝʥʠʚʘʣʠ ʢʘʢ ʠʟʤʝʥʝʥʠʝ ʜʠʘʤʝʪʨʘ ʙʨʶʰʥʦʡ ʘʦʨʪʳ 

ʧʦʩʣʝ ʙʦʣʶʩʥʦʛʦ ʚʚʝʜʝʥʠʷ ʚ ʙʝʜʨʝʥʥʫʶ ʚʝʥʫ ʤʝʜʠʘʪʦʨʦʚ ʜʠʣʘʪʘʮʠʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: ʘʮʝʪʠʣʭʦʣʠʥʘ ʭʣʦʨʠʜʘ (ʠʟ ʨʘʩʯʝʪʘ 40 ʤʛʢʛ-1 ʤʘʩʩʳ 

ʞʠʚʦʪʥʦʛʦ) ʠ ʥʠʪʨʦʛʣʠʮʝʨʠʥʘ (ʠʟ ʨʘʩʯʝʪʘ 2 ʤʛʢʛ-1ʤʘʩʩʳ ʞʠʚʦʪʥʦʛʦ).  

ɺʩʝ ʤʘʥʠʧʫʣʷʮʠʠ ʚ ʭʦʜʝ ʩʦʜʝʨʞʘʥʠʷ ʠ ʧʦʩʪʘʥʦʚʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʙʠʦʵʪʠʯʝʩʢʠʤʠ ʧʨʠʥʮʠʧʘʤʠ, ʠʟʣʦʞʝʥ-

ʥʳʤʠ ʚ çɽʚʨʦʧʝʡʩʢʦʡ ʢʦʥʚʝʥʮʠʠ ʦ ʟʘʱʠʪʝ ʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʜʨʫʛʠʭ ʥʘʫʯʥʳʭ ʮʝʣʝʡè 

(ʉʪʨʘʩʙʫʨʛ, 2005), çʆʙʱʠʭ ʵʪʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʘʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ  

ʥʘ ʞʠʚʦʪʥʳʭè, ʧʨʠʥʷʪʳʭ V ʅʘʮʠʦʥʘʣʴʥʳʤ ʢʦʥʛʨʝʩʩʦʤ ʧʦ ʙʠʦʵʪʠʢʝ 

(ʂʠʝʚ, 2013). 

ʇʦʣʫʯʝʥʥʳʝ ʮʠʬʨʦʚʳʝ ʜʘʥʥʳʝ ʦʙʨʘʙʘʪʳʚʘʣʠ ʤʝʪʦʜʘʤʠ 

ʚʘʨʠʘʮʠʦʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʩ ʧʦʤʦʱʴʶ ʣʠʮʝʥʟʠʦʥʥʦʛʦ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ Microsoft Excel 2007 ʠ ʣʠʮʝʥʟʠʦʥʥʦʡ ʧʨʦʛʨʘʤʤʳ 

GraphPad inStat (ʉʐɸ). ʆʧʨʝʜʝʣʷʣʠ ʩʨʝʜʥʶʶ ʘʨʠʬʤʝʪʠʯʝʩʢʫʶ 

ʚʳʙʦʨʢʠ (M), ʩʪʘʥʜʘʨʪʥʫʶ ʦʰʠʙʢʫ ʩʨʝʜʥʝʡ ʘʨʠʬʤʝʪʠʯʝʩʢʦʡ (Ñm); 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ (p) ʤʝʞʜʫ ʚʳʙʦʨʢʘʤʠ ʦʮʝʥʠʚʘʣʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ, ʧʦʩʢʦʣʴʢʫ ʧʦ ʢʨʠʪʝʨʠʶ ʐʘʧʠʨʦ-

ʋʠʣʢʘ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦʪʚʝʯʘʣʠ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʠʪʝʣʴʥʘʷ ʙʣʦʢʘʜʘ ʉɺ1 

ʨʝʮʝʧʪʦʨʦʚ ʢʘʥʥʘʙʠʥʦʠʜʦʚ ʚ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʚʳʟʳʚʘʝʪ ʫ 

ʩʪʦʜʥʝʚʥʳʭ ʢʨʳʩ ʛʨʫʙʳʝ ʥʘʨʫʰʝʥʠʷ ʛʝʤʦʜʠʥʘʤʠʢʠ, ʨʘʟʚʠʪʠʝ 

ʵʥʜʦʪʝʣʠʘʣʴʥʦʡ ʜʠʩʬʫʥʢʮʠʠ ʠ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝ ʙʨʶʰʥʦʡ ʘʦʨʪʳ ʧʦ 

ʢʦʥʩʪʨʠʢʪʠʚʥʦʤʫ ʪʠʧʫ ʩ ʧʦʚʳʰʝʥʠʝʤ ʞʝʩʪʢʦʩʪʠ ʩʪʝʥʢʠ ʩʦʩʫʜʘ ʠ 

ʥʘʨʫʰʝʥʠʝʤ ʕʅɿɼ. ʉʦʧʨʦʚʦʞʜʝʥʠʝ ʜʣʠʪʝʣʴʥʦʡ ʙʣʦʢʘʜʳ ʉɺ1 

ʨʝʮʝʧʪʦʨʦʚ ʢʘʥʥʘʙʠʥʦʠʜʦʚ ʚʚʝʜʝʥʠʝʤ L-ʘʨʛʠʥʠʥʘ ʘʩʧʘʨʪʘʪʘ ʠʟ 
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ʨʘʩʯʝʪʘ 100 ʤʛ ʥʘ ʢʛ ʤʘʩʩʳ ʞʠʚʦʪʥʦʛʦ ʚ ʩʫʪʢʠ ʩʦʭʨʘʥʷʝʪ ʜʠʘʤʝʪʨ 

ʙʨʶʰʥʦʡ ʘʦʨʪʳ, ʩʪʨʫʢʪʫʨʫ ʠ ʬʫʥʢʮʠʶ ʵʥʜʦʪʝʣʠʷ, ʧʦʚʳʰʘʝʪ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʩʪʝʥʢʠ ʩʦʩʫʜʘ ʢ ʦʢʩʠʜʫ ʘʟʦʪʘ ʠ ʵʣʘʩʪʠʯʥʦʩʪʴ, ʦʜʥʘʢʦ 

ʥʝ ʟʘʱʠʱʘʝʪ ʦʪ ʨʘʟʚʠʪʠʷ ʥʘʨʫʰʝʥʠʡ ʛʝʤʦʜʠʥʘʤʠʢʠ. ɼʣʷ ʧʦʥʠʤʘʥʠʷ 

ʤʝʭʘʥʠʟʤʦʚ ʨʘʟʚʠʪʠʷ ʜʠʩʬʫʥʢʮʠʠ ʵʥʜʦʪʝʣʠʷ ʧʨʠ ʩʦʯʝʪʘʥʠʠ 

ʜʦʥʘʪʦʨʦʚ ʦʢʩʠʜʘ ʘʟʦʪʘ ʩ ʙʣʦʢʘʜʦʡ ʉɺ1 ʨʝʮʝʧʪʦʨʦʚ ʢʘʥʥʘʙʠʥʦʠʜʦʚ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  
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ɼʀʅɸʄɯʂɸ ʈɽɸʂʊʀɺʅʆʉʊɯ ʂɸʇɯʃʗʈʅʆɻʆ ʂʈʆɺʆʊʆʂʋ  
ʇʈʀ ɿɸʊʈʀʄʎɯ ɼʀʍɸʅʅʗ 

ɻʦʨʙʘʥʴ ɼ.ɼ. 

ʄʝʣʽʪʦʧʦʣʴʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ   

ʽʤʝʥʽ ɹʦʛʜʘʥʘ ʍʤʝʣʴʥʠʮʴʢʦʛʦ 

 

ʆʜʥʠʤ ʟ ʛʦʣʦʚʥʠʭ ʧʠʪʘʥʴ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚô̫ ʻ ʢʦʤʧʣʝʢʩʥʝ 

ʦʙʩʪʝʞʝʥʥʷ ʟʜʦʨʦʚô̫ ʩʪʫʜʝʥʪʩʴʢʦʾ ʤʦʣʦʜʽ. ʎʷ ʩʦʮʽʘʣʴʥʘ ʛʨʫʧʘ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʠʤ ʨʠʟʠʢʦʤ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʜʠʩʬʫʥʢʮʽʾ 

ʦʨʛʘʥʽʟʤʫ ʧʽʜ ʚʧʣʠʚʦʤ ʨʽʟʥʠʭ ʩʪʨʝʩʦʚʠʭ ʬʘʢʪʦʨʽʚ. ɺʘʞʣʠʚʫ ʨʦʣʴ ʫ 

ʜʽʘʛʥʦʩʪʠʮʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʦʨʛʘʥʽʟʤʫ ʚʽʜʽʛʨʘʻ ʜʦʩʣʽʜʞʝʥʥʷ 

ʤiʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʾ ʣʘʥʢʠ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ʣʶʜʠʥʠ. 

ʄʝʪʘʙʦʣʽʟʤ ʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʙʫʜʴ-ʷʢʦʛʦ ʦʨʛʘʥʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʟʘʣʝʞʘʪʴ ʚʽʜ ʩʪʘʥʫ ʤiʢʨʦʮʠʨʢʫʣʷʮʽʾ ʢʨʦʚʽ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʢʦʞʝʥ 

ʧʘʪʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʟʘʟʥʘʻ ʨʽʟʥʠʭ ʟʤʽʥ ʤiʢʨʦʮʠʨʢʫʣʷʮʽʾ. ʊʦʤʫ, 

ʟʨʦʟʫʤʽʣʦ, ʱʦ ʟʤʽʥʠ ʤiʢʨʦʮʠʨʢʫʣʷʮʽʾ ʢʨʦʚʽ ʪʽʩʥʦ ʧʦʚô̫ʟʘʥʽ ʟʽ ʟʤʽʥʘʤʠ 

ʮʝʥʪʨʘʣʴʥʦʾ ʛʝʤʦʜʠʥʘʤʽʢʠ [1]. ʎʝ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʽ ʢʨʠʪʝʨʽʾ 

ʧʨʠ ʦʮʽʥʮʽ ʟʘʛʘʣʴʥʦʛʦ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʟʜʦʨʦʚô̫ ʣʶʜʠʥʠ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʚʝʣʠʢʠʡ ʽʥʪʝʨʝʩ ʪʘ ʚʘʞʣʠʚʽʩʪʴ ʚʠʚʯʝʥʥʷ ʧʨʦʮʝʩʽʚ 

ʤiʢʨʦʮʠʨʢʫʣʷʮʽʾ ʢʨʦʚʽ [3, 4], ʣʘʟʝʨʥʘ ʜʦʧʧʣʝʨʽʚʩʴʢʘ ʬʣʦʫʤʝʪʨiʷ (ʃɼʌ) 

ʟʘʨʘʟ ʤʘʣʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʥʦʨʤʘʣʽʟʦʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʢʨʦʚʦʪʦʢʫ 

ʫ ʢʘʧʽʣʷʨʘʭ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʠʪʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʪʠʧʦʣʦʛʽʯʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʾ ʢʨʦʚʽ ʫ ʩʪʫʜʝʥʪʩʴʢʦʾ ʤʦʣʦʜʽ ʪʘ ʾʾ 

ʨʝʘʢʪʠʚʥʦʩʪʽ ʧʽʜ ʚʧʣʠʚʦʤ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ ʩʝʨʝʜʦʚʠʱʘ ʜʦʩʽ 

ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʠʤ. 

ɿ ʤʝʪʦʶ ʚʠʚʯʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʤiʢʨʦʮʠʨʢʫʣʷʮʽʾ ʢʨʦʚʽ 

ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜ ʣʘʟʝʨʥʦʾ ʜʦʧʣʝʨiʚʩʴʢʦʾ ʬʣʦʫʤʝʪʨiʾ (ʃɼʌ), 

ʷʢʠʡ ʜʦʟʚʦʣʷʚ ʦʮʽʥʠʪʠ ʩʪʘʥ ʢʘʧʽʣʷʨʥʦʛʦ ʢʨʦʚʦʪʦʢʫ ʪʘ ʧʦʢʘʟʘʪʠ ʟʤʽʥʠ 

ʤiʢʨʦʮʠʨʢʫʣʷʮʽʾ ʢʨʦʚʽ ʧʽʜ ʚʧʣʠʚʦʤ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ [2].  

ʃʘʟʝʨʥʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʟʜʽʡʩʥʶʚʘʣʠ ʣʘʟʝʨʥʠʤ ʘʥʘʣʽʟʘʪʦʨʦʤ 

çʃɸʂʂ-01è (ʚʠʨʦʙʥʠʮʪʚʦ ʅʇʇ çʃʘʟʤʘè, ʈʦʩʽʷ), ʷʢʠʡ ʚʠʨʦʙʣʷʻ ʧʨʠʧʣʠʚ 

ʢʨʦʚʽ ʟ ʜʞʝʨʝʣʘ ʣʘʟʝʨʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 0,63 ʤʢʤ. ɸʧʘʨʘʪ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʤiʢʨʦʮʠʨʢʫʣʷʮʽʾ ʟô̒ʜʥʫʚʘʣʠ ʟ ʢʦʤʧôʁʪʝʨʦʤ. ʂʨʠʚʘ ʟʘʧʠʩʫ 

LDF ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʚʽʜʦʙʨʘʞʘʣʘʩʷ ʥʘ ʤʦʥʽʪʦʨʽ ʢʦʤʧôʁʪʝʨʫ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʤiʢʨʦʮʠʨʢʫʣʷʮʽʾ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʫ ʩʪʫʜʝʥʪʽʚ ʫ ʩʠʜʷʯʦʤʫ 

ʩʪʘʥʽ. ɻʦʣʦʚʢʘ ʦʧʪʠʯʥʦʛʦ ʟʦʥʜʘ (ʜʘʪʯʠʢ ʧʨʠʣʘʜʫ) ʧʨʠʢʨʽʧʣʷʚʩʷ ʜʦ 

ʧʦʚʝʨʭʥʽ ʯʝʪʚʝʨʪʦʛʦ ʧʘʣʴʮʷ ʨʫʢʠ. 

ʑʦʙ ʚʠʟʥʘʯʠʪʠ ʨʝʘʢʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ ʢʘʧʽʣʷʨʽʚ ʥʘ ʧʨʦʙʫ ʽʟ 

ʟʘʪʨʠʤʢʦʶ ʜʠʭʘʥʥʷ, ʧʽʩʣʷ ʟʘʧʠʩʫ ʧʦʯʘʪʢʦʚʦʛʦ ʢʨʦʚʦʪʦʢʫ ʣʶʜʠʥʫ 

ʧʦʧʨʦʩʠʣʠ ʟʨʦʙʠʪʠ ʛʣʠʙʦʢʠʡ ʚʜʠʭ ʽ ʟʘʪʨʠʤʘʪʠ ʜʠʭʘʥʥʷ ʧʨʦʪʷʛʦʤ  
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15 ʩʝʢʫʥʜ. ʉʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʙʽʣʴʰʝʥʥʷ ʢʨʦʚʦʥʦʩʥʦʛʦ ʧʦʚʝʨʥʝʥʥʷ ʜʦ 

ʩʝʨʮʷ ʧʽʜ ʯʘʩ ʛʣʠʙʦʢʦʛʦ ʜʠʭʘʥʥʷ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʧʘʟʤʽʚ ʩʫʜʠʥ ʽ, ʷʢ 

ʨʝʟʫʣʴʪʘʪ, ʤʦʞʝ ʟʤʝʥʰʠʪʠ ʢʨʦʚʦʦʙʽʛ. ʇʽʩʣʷ ʩʘʤʦʘʥʘʣʽʟʫ  

ʚ ʧʝʨʽʦʜ ʚʽʜʥʦʚʣʝʥʥʷ ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʙʽʣʴʰʘ ʘʤʧʣʽʪʫʜʘ  

ʧʦʜʨʘʟʥʠʢʘ, ʥʽʞ ʫ ʩʪʘʥʽ ʩʧʦʢʦʶ. 

ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʽʥʜʠʚʽʜʫʘʣʴʥʦ-ʪʠʧʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʤiʢʨʦʮʠʨʢʫʣʷʮʽʾ ʢʨʦʚʽ ʫ ʶʥʘʢʽʚ ʪʘ ʜʽʚʯʘʪ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʟʘʧʠʩʫ ʃɼʌ-

ʛʨʘʤ, ʫ ʙʽʣʴʰʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʧʝʨʝʚʘʞʥʦ ʨʝʻʩʪʨʫʚʘʣʘʩʷ ʚʠʩʦʢʦ-

ʘʤʧʣiʪʫʜʥʘ ʃɼʌ-ʛʨʘʤʘ ʟ ʚʠʨʘʞʝʥʠʤʠ ʚʘʟʦʤʦʪʦʨʥʠʤʠ ʭʚʠʣʷʤʠ. 

ʇʘʨʘʤʝʪʨ ʤiʢʨʦʮʠʨʢʫʣʷʮʽʾ (ʇʄ) ʪʢʘʥʠʥʥʦʛʦ ʢʨʦʚʦʪʦʢʫ ʫ ʩʝʨʝʜʥʴʦʤʫ 

ʩʢʣʘʜʘʚ 9,79 ʧʝʨʬʫʟʥʠʭ ʦʜʠʥʠʮʴ (ʧʝʨʬ. ʦʜ.). ʈʽʚʝʥʴ ʢʦʣʠʚʘʥʴ 

ʪʢʘʥʠʥʥʦʛʦ ʢʨʦʚʦʪʦʢʫ (ʉʂɺ) ʩʢʣʘʜʘʚ 2,36 ʧʝʨʬʫʟʥʠʭ ʦʜʠʥʠʮʴ. 

ʂʦʝʬʽʮʽʻʥʪ ʚʘʨʽʘʮʽʾ (Kv) ʫ ʩʝʨʝʜʥʴʦʤʫ ʩʢʣʘʜʘʚ 30,73.  

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʧʨʦʙʠ ʽʟ ʟʘʪʨʠʤʢʦʶ ʜʠʭʘʥʥʷ ʚ ʦʙʩʪʝʞʝʥʠʭ 

ʩʪʫʜʝʥʪʽʚ, ʧʽʩʣʷ ʟʘʧʠʩʫ ʚʠʭʽʜʥʦʛʦ ʨʽʚʥʷ ʢʨʦʚʦʪʦʢʫ, ʧʽʜ ʯʘʩ ʛʣʠʙʦʢʦʛʦ 

ʚʜʠʭʫ ʚʽʜʙʫʚʘʣʦʩʷ ʟʙʽʣʴʰʝʥʥʷ ʚʝʥʦʟʥʦʛʦ ʧʦʚʝʨʥʝʥʥʷ ʜʦ ʩʝʨʮʷ. ʊʦʙʪʦ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʤʝʥʰʝʥʥʷ ʢʨʦʚʦʥʘʧʦʚʥʝʥʥʷ ʩʫʜʠʥ ʚʝʥʫʣʷʨʥʦʛʦ ʟʚʝʥʘ. 

ʇʨʠ ʟʘʪʨʠʤʮʽ ʜʠʭʘʥʥʷ ʥʘ 15 ʩʝʢʫʥʜ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʥʠʞʝʥʥʷ 

ʧʘʨʘʤʝʪʨʫ ʤiʢʨʦʮʠʨʢʫʣʷʮʽʾ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʨʝʘʢʮʽʻʶ ʩʫʜʠʥ ʥʘ 

ʘʢʪʠʚʘʮʽʶ ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʚʦʣʦʢʦʥ, ʱʦ ʟʘʣʝʞʠʪʴ ʷʢ ʚʽʜ ʚʧʣʠʚʽʚ ʟ ʙʦʢʫ 

ʩʠʤʧʘʪʠʯʥʦʾ ʽʥʥʝʨʚʘʮʽʾ, ʪʘʢ ʽ ʚʽʜ ʨʝʘʢʪʠʚʥʦʩʪʽ ʩʫʜʠʥʥʦʾ ʩʪʽʥʢʠ. ʇʽʩʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʜʠʭʘʣʴʥʦʾ ʧʨʦʙʠ, ʫ ʧʝʨʽʦʜ ʚʽʜʥʦʚʣʝʥʥʷ, ʨʝʛʽʩʪʨʫʚʘʣʘʩʷ 

ʙʽʣʴʰʘ ʘʤʧʣʽʪʫʜʘ ʚʘʟʦʤʦʮʽʡ, ʥʽʞ ʫ ʩʪʘʥʽ ʩʧʦʢʦʶ.  

ɺ ʦʙʩʪʝʞʝʥʠʭ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʤiʢʨʦʮʠʨʢʫʣʷʮʽʾ ʫ ʭʦʜʽ ʧʨʦʚʝʜʝʥʥʷ 

ʧʨʦʙʠ ʽʟ ʟʘʪʨʠʤʢʦʶ ʜʠʭʘʥʥʷ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʫ ʩʪʫʜʝʥʪʽʚ ʟ ɯ ʪʠʧʦʤ 

ʃɼʌ-ʛʨʘʤ ʧʨʠ ʟʘʪʨʠʤʮʽ ʜʠʭʘʥʥʷ ʨʽʚʝʥʴ ʢʨʦʚʦʪʦʢʫ ʟʥʠʞʫʚʘʚʩʷ ʥʘ 

52,4 %, ʱʦ ʟʥʘʯʥʦ ʚʠʱʝ ʚ ʧʦʨʽʚʥʷʥʽ ʽʟ ʧʦʢʘʟʥʠʢʘʤʠ ʫ ʩʪʫʜʝʥʪʽʚ ʟ ɯɯɯ 

ʪʠʧʦʤ (44,5 %) ʪʘ ɯɯ ʪʠʧʦʤ (43,1  %).  

ʋ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʨʽʚʝʥʴ ʨʝʘʢʪʠʚʥʦʩʪʽ 

ʤiʢʨʦʩʫʜʠʥ ʥʘ ʧʨʦʙʫ ʽʟ ʟʘʪʨʠʤʢʦʶ ʜʠʭʘʥʥʷ ʟʘʣʝʞʘʚ ʚʽʜ 

ʤiʢʨʦʮʠʨʢʫʣʷʪʦʨʥʠʭ ʪʠʧʽʚ. ɼʠʥʘʤʽʢʘ ʨʝʘʢʪʠʚʥʦʩʪʽ ʢʘʧʽʣʷʨʥʦʛʦ 

ʢʨʦʚʦʪʦʢʫ ʥʘ ʧʨʦʙʫ ʽʟ ʟʘʪʨʠʤʢʦʶ ʜʠʭʘʥʥʷ ʫ ʩʪʫʜʝʥʪʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʪʠʧʫ ʤiʢʨʦʮʠʨʢʫʣʷʮʽʾ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʪʘʙʣʠʮʽ 1. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʽʟʥʠʡ ʨʽʚʝʥʴ ʨʝʘʢʪʠʚʥʦʩʪʽ ʥʘ ʧʨʦʙʫ ʽʟ ʟʘʪʨʠʤʢʦʶ 

ʜʠʭʘʥʥʷ ʦʙʫʤʦʚʣʝʥʠʡ ʽʥʜʠʚʽʜʫʘʣʴʥʦ-ʪʠʧʦʣʦʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ 

ʤiʢʨʦʮʠʨʢʫʣʷʮʽʾ ʢʨʦʚʽ. ʅʘʡʙʽʣʴʰʘ ʨʝʘʢʪʠʚʥʽʩʪʴ ʤiʢʨʦʩʫʜʠʥ ʙʫʣʘ 

ʚʠʷʚʣʝʥʘ ʫ ʩʪʫʜʝʥʪʽʚ ʟ ʥʦʨʤʦʝʤʽʯʥʠʤ ʪʠʧʦʤ ʤiʢʨʦʮʠʨʢʫʣʷʮʽʾ ʢʨʦʚʽ 

(64,94 %). ʇʨʠ ʛiʧʝʨʝʤʽʯʥʦʤʫ ʪʠʧʽ ʤiʢʨʦʮʠʨʢʫʣʷʮʽʾ ʨʽʚʝʥʴ ʨʝʘʢʪʠʚʥʦʩʪʽ 

ʙʫʚ ʟʥʘʯʥʦ ʥʠʞʯʝ (36,47 %), ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʪʠʧʘʤʠ 

ʤiʢʨʦʮʠʨʢʫʣʷʮʽʾ. ʈʽʚʝʥʴ ʨʝʘʢʪʠʚʥʦʩʪʽ ʧʨʠ ʛiʧʦʝʤʽʯʥʦʤʫ ʪʠʧʽ 

ʤiʢʨʦʮʠʨʢʫʣʷʮʽʾ ʢʨʦʚʽ ʤʘʚ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ (44,05 %). 
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ʊʘʙʣʠʮʷ 1 

ʆʩʦʙʣʠʚʦʩʪʽ ʨʝʘʢʪʠʚʥʦʩʪʽ ʤiʢʨʦʩʫʜʠʥ ʧʨʠ ʟʘʪʨʠʤʮʽ ʜʠʭʘʥʥʷ ʫ 

ʩʪʫʜʝʥʪʽʚ ʽʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʤiʢʨʦʮʠʨʢʫʣʷʮʽʾ (ʄÑm) 

ʊʠʧʠ 
ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʾ 

ʇʄʧʦʯ., 
ʧʝʨʬ. 
ʦʜ. 

ʇʄʤʽʥ., 
ʧʝʨʬ. ʦʜ. 

ʇʄʧʦʯ.- ʇʄʤʽʥ., 
ʧʝʨʬ. ʦʜ. 

ʈʂʂ, % 

ʅʦʨʤʦʝʤiʯʥʠʡ 
(ɯ ʪʠʧ ʃɼʌ-ʛʨʘʤʠ) 

10,82 5,67* 5,15 64,94* 

ɻiʧʝʨʝʤʽʯʥʠʡ 
(ɯɯ ʪʠʧ ʃɼʌ-ʛʨʘʤʠ) 

17,55* 7,56*** 9,99** 36,47*** 

ɻiʧʦʝʤʽʯʥʠʡ 
(ɯɯɯ ʪʠʧ ʃɼʌ-ʛʨʘʤʠ) 

2,56 1,14 1,42 44,05* 

ʇʨʠʤʽʪʢʘ: ʇʄʧʦʯ. ï ʧʦʯʘʪʢʦʚʝ ʟʥʘʯʝʥʥʷ ʪʢʘʥʠʥʥʦʛʦ ʢʨʦʚʦʪʦʢʫ; ʇʄʤʽʥ. ï 
ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʢʨʦʚʦʪʦʢʫ; ʇʄʧʦʯ.-ʇʄʤʽʥ. ï ʨʽʟʥʠʮʷ ʤʽʞ ʧʦʯʘʪʢʦʚʠʤ 
ʽ ʤʽʥʽʤʘʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤʠ; ʈʂʂ ï ʨʝʘʢʪʠʚʥʽʩʪʴ ʢʘʧʽʣʷʨʥʦʛʦ ʢʨʦʚʦʪʦʢʫ; 
* ï p<0,05, ** ï p<0,01, *** ï p<0,001 ï ʩʪʘʪʠʩʪʠʯʥʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʤʽʞ 
ʪʨʴʦʤʘ ʪʠʧʘʤʠ ʤʽʢʨʦʮʠʨʢʫʣʷʮiʾ. 

 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʘʜʘʧʪʘʮʽʾ ʩʠʩʪʝʤʠ 

ʤiʢʨʦʮʠʨʢʫʣʷʮʽʾ ʢʨʦʚʽ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʪʫʜʝʥʪʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʨʝʘʢʪʠʚʥʽʩʪʴ ʢʘʧʽʣʷʨʥʦʛʦ ʢʨʦʚʦʪʦʢʫ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʦʩʽʙ ʟʘ ʨʝʘʢʮʽʻʶ 

ʥʘ ʧʨʦʙʫ ʽʟ ʟʘʪʨʠʤʢʦʶ ʜʠʭʘʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʷ ʜʦʩʪʘʪʥʽʤ ʨʽʚʥʝʤ 

ʩʠʤʧʘʪʠʯʥʠʭ ʚʧʣʠʚʽʚ ʫ ʨʝʛʫʣʷʮʽʾ ʪʢʘʥʠʥʥʦʛʦ ʢʨʦʚʦʪʦʢʫ. ʆʜʝʨʞʘʥʽ ʜʘʥʽ 

ʧʨʦ ʦʩʦʙʣʠʚʦʩʪʽ ʩʪʘʥʫ ʤiʢʨʦʮʠʨʢʫʣʷʮʽʾ ʢʨʦʚʽ ʤʘʶʪʴ ʚʘʞʣʠʚʝ 

ʪʝʦʨʝʪʠʯʥʝ ʽ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʨʝʛʫʣʷʮʽʾ 

ʪʢʘʥʠʥʥʦʛʦ ʢʨʦʚʦʪʦʢʫ. ʆʙˇʨʫʥʪʦʚʘʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʥʦʨʤʘʪʠʚʥʽ ʧʦʢʘʟʥʠʢʠ ʩʪʘʥʫ ʤiʢʨʦʮʠʨʢʫʣʷʮʽʾ ʢʨʦʚʽ ʧʦʣʝʛʰʫʶʪʴ 

ʚʠʷʚʣʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʤʽʥ ʦʨʛʘʥʽʟʤʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʥʝiʥʚʘʟʠʚʥʦʾ ʤʝʪʦʜʠʢʠ ʃɼʌ-ʜiʘʛʥʦʩʪʠʢʠ.  

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 
1. ɸʙʨʘʤʦʚʠʯ ʉ. ɻ. ʃʘʟʝʨʥʘʷ ʜʦʧʧʣʝʨʦʚʩʢʘʷ ʬʣʦʫʤʝʪʨʠʷ ʚ ʦʮʝʥʢʝ 
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ɺɸʈɯɸʅʊʀ ɸʅɸʊʆʄɯʏʅʆɰ ɹʋɼʆɺʀ ʇɽʈɽɼʅʔʆɰ ʊɸ  
ɿɸɼʅʔʆɰ ʏɸʉʊʀʅ ɺɯʃɯɿɯɭɺʆɻʆ ʂʆʃɸ 

ɯʟʤʘʡʣʦʚʘ ʃ. ɺ., ʂʦʥʦʧʣʷ ʃ. ɸ. 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
 

ɺʽʣʽʟʽʻʚʝ ʢʦʣʦ ʘʙʦ circulus arteriosus cerebri ʦʪʦʯʫʻ ʛʽʧʦʬʽʟ ʽ 

ʟʘʙʝʟʧʝʯʫʻ ʚʘʞʣʠʚʽ ʟʚôʷʟʢʠ ʤʽʞ ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷʤ ʧʝʨʝʜʥʴʦʛʦ ʪʘ 

ʟʘʜʥʴʦʛʦ ʤʦʟʢʫ (ʪʦʙʪʦ ʤʽʞ ʚʥʫʪʨʽʰʥʴʦʶ ʩʦʥʥʦʶ ʪʘ ʚʝʨʪʝʙʨʦ-

ʙʘʟʠʣʷʨʥʦʶ ʩʠʩʪʝʤʘʤʠ). ʇʦʚʥʽʩʪʶ ʟʘʤʢʥʝʥʝ ʢʦʣʦ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʤʝʥʰ 

ʥʽʞ ʫ ʧʦʣʦʚʠʥʠ ʥʘʩʝʣʝʥʥʷ, ʫ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʜʫʞʝ ʧʦʰʠʨʝʥʽ ʘʥʘʪʦʤʽʯʥʽ 

ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʽ ʤʦʟʢʫ. ɸʥʘʪʦʤʽʯʥʘ ʙʫʜʦʚʘ ɺʽʣʽʟʽʻʚʦʛʦ 

ʢʦʣʘ ʤʘʻ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʧʨʠ ʜʽʘʛʥʦʩʪʠʮʽ ʣʽʢʫʚʘʥʥʽ ʽʰʝʤʽʯʥʠʭ ʩʪʘʥʽʚ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʪʘ ʧʨʦʚʝʜʝʥʥʽ ʦʧʝʨʘʪʠʚʥʠʭ ʚʪʨʫʯʘʥʴ ʥʝʡʨʦʭʽʨʫʨʛʘʤʠ.  

ɺʣ̔ʽʟʽʻʚʝ ʢʦʣʦ ʧʦʯʠʥʘʻ ʬʦʨʤʫʚʘʪʠʩʷ, ʢʦʣʠ ʧʨʘʚʘ ʽ ʣʽʚʘ ʚʥʫʪʨʽʰʥʷ 

ʩʦʥʥʘ ʘʨʪʝʨʽʷ ʧʦʪʨʘʧʣʷʶʪʴ ʫ ʧʦʨʦʞʥʠʥʫ ʯʝʨʝʧʘ, ʽ ʢʦʞʥʘ ʜʽʣʠʪʴʩʷ ʥʘ 

ʜʚʽ ʦʩʥʦʚʥʽ ʛʽʣʢʠ: ʧʝʨʝʜʥʽ ʤʦʟʢʦʚʽ ʘʨʪʝʨʽʾ, ʷʢʽ ʤʽʞ ʩʦʙʦʶ ʧʦʻʜʥʫʶʪʴʩʷ 

ʧʝʨʝʜʥʴʦʶ ʟôʻʜʥʫʚʘʣʴʥʦʶ ʘʨʪʝʨʽʻʶ, ʪʘ ʩʝʨʝʜʥʽ ʤʦʟʢʦʚʽ ʘʨʪʝʨʽʾ. ʇʽʩʣʷ 

ʧʦʪʨʘʧʣʷʥʥʷ ʯʝʨʝʟ ʚʝʣʠʢʠʡ ʧʦʪʠʣʠʯʥʠʡ ʦʪʚʽʨ ʫ ʧʦʨʦʞʥʠʥʫ ʯʝʨʝʧʘ 

ʭʨʝʙʝʪʥʘ ʘʨʪʝʨʽʷ ʧʝʨʝʭʦʜʠʪʴ ʫ ʙʘʟʠʣʷʨʥʫ, ʷʢʘ ʫ ʩʚʦʶ ʯʝʨʛʫ 

ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʩʚʦʾ ʢʽʥʮʝʚʽ ʛʽʣʢʠ ï ʟʘʜʥʽ ʤʦʟʢʦʚʽ ʘʨʪʝʨʽʾ. ʆʩʪʘʥʥʽ 

ʧʦʻʜʥʫʶʪʴʩʷ ʽʟ ʩʝʨʝʜʥʽʤʠ ʤʦʟʢʦʚʠʤʠ ʘʨʪʝʨʽʷʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʜʥʽʭ 

ʟôʻʜʥʫʚʘʣʴʥʠʭ ʘʨʪʝʨʽʡ. ɺʣʘʩʥʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟôʻʜʥʫʚʘʣʴʥʠʭ ʘʨʪʝʨʽʡ 

ɺʽʣʽʟʽʻʚʝ ʢʦʣʦ ʽ ʟʘʤʠʢʘʻʪʴʩʷ. 

ɺ ʘʥʘʪʦʤʽʯʥʽʡ ʙʫʜʦʚʽ ʧʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ ʢʦʣʘ ʤʠ ʤʦʞʝʤʦ 

ʩʧʦʩʪʝʨʽʛʘʪʠ ʥʘʩʪʫʧʥʽ ʥʝʢʣʘʩʠʯʥʽ ʝʣʝʤʝʥʪʠ. ʄʽʞ ʧʝʨʝʜʥʽʤʠ ʤʦʟʢʦʚʠʤʠ 

ʘʨʪʝʨʽʷʤʠ ʤʦʞʫʪʴ ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ ʜʝʢʽʣʴʢʘ ʢʦʣʘʪʝʨʘʣʴʥʠʭ, ʚʽʜ ʷʢʠʭ 

ʤʦʞʝ ʚʽʜʭʦʜʠʪʠ ʤʝʜʽʘʣʴʥʘ ʘʨʪʝʨʽʷ, ʱʦ ʙʫʜʝ ʜʦʜʘʪʢʦʚʦ ʢʨʦʚʦʧʦʩʪʘʯʘʪʠ 

ʤʦʟʦʣʠʩʪʝ ʪʽʣʦ, ʱʦ ʟôʻʜʥʫʻ ʧʽʚʢʫʣʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. ʄʦʞʣʠʚʘ ʧʦʚʥʘ 

ʚʽʜʩʫʪʥʽʩʪʴ ʧʝʨʝʜʥʴʦʾ ʟôʻʜʥʫʚʘʣʴʥʦʾ ʘʨʪʝʨʽʾ. ʊʘʢʦʞ ʧʝʨʝʜʥʽ ʤʦʟʢʦʚʽ 

ʘʨʪʝʨʽʾ ʤʦʞʫʪʴ ʟʣʠʚʘʪʠʩʷ ʫ ʦʜʥʫ, ʩʪʚʦʨʶʶʯʠ ʟʘʛʘʣʴʥʠʡ ʩʪʦʚʙʫʨ, ʱʦ 

ʟʛʦʜʦʤ ʨʦʟʜʽʣʠʪʴʩʷ ʥʘ ʜʚʘ ʩʝʛʤʝʥʪʠ.  

ʉʝʨʝʜʥʷ ʤʦʟʢʦʚʘ ʘʨʪʝʨʽʷ ʤʦʞʝ ʚʽʜʛʘʣʫʞʫʚʘʪʠʩʴ ʚʽʜ ʚʥʫʪʨʽʰʥʴʦʾ 

ʩʦʥʥʦʾ  ʫ ʚʠʛʣʷʜʽ ʜʚʦʭ ʦʢʨʝʤʠʭ ʛʽʣʦʢ. ʇʝʨʝʜʥʷ ʤʦʟʢʦʚʘ ʘʨʪʝʨʽʷ, ʱʦ 

ʚʽʜʭʦʜʠʪʴ ʚʽʜ ʦʜʥʽʻʾ ʟ ʩʝʨʝʜʥʽʭ ʤʦʟʢʦʚʠʭ ʘʨʪʝʨʽʡ ʤʦʞʝ ʙʫʪʠ ʚʽʜʩʫʪʥʷ, 

ʥʘʪʦʤʽʩʪʴ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʟ ʽʥʰʦʾ ʩʪʦʨʦʥʠ ʤʦʞʝ ʚʽʜʭʦʜʠʪʠ ʜʚʽ ʧʝʨʝʜʥʽ. 

ʊʝʞ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʧʦʻʜʥʘʥʥʷ ʮʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʫ ʚʠʛʣʷʜʽ ʨʦʟʜʚʦʻʥʦʾ 

ʩʝʨʝʜʥʴʦʾ ʘʨʪʝʨʽʾ ʪʘ ʚʽʜʩʫʪʥʦʩʪʽ ʧʝʨʝʜʥʴʦʾ ʟôʻʜʥʫʚʘʣʴʥʦʾ ʘʨʪʝʨʽʾ. ɸʙʦ ʞ 

ʚʽʜʩʫʪʥʽʩʪʴ ʦʜʥʽʻʾ ʟ ʩʝʨʝʜʥʽʭ ʤʦʟʢʦʚʠʭ ʘʨʪʝʨʽʡ, ʱʦ ʢʦʤʧʝʥʩʫʻ 

ʧʨʦʜʦʚʞʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʤʦʟʢʦʚʦʾ ʟ ʽʥʰʦʾ ʩʪʦʨʦʥʠ. 
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ʆʩʦʙʣʠʚʦʩʪʽ ʘʥʘʪʦʤʽʯʥʠʭ ʚʘʨʽʘʥʪʽʚ ʙʫʜʦʚʠ ʟʘʜʥʴʦʾ ʯʘʩʪʠʥʠ 

ɺʽʣʽʟʽʻʚʦʛʦ ʢʦʣʘ - ʧʝʨʝʚʘʞʘʥʥʷ ʢʨʦʚʦʪʦʢʫ ʫ ʦʜʥʽʡ ʘʙʦ ʦʙʦʭ ʟʘʜʥʽʭ 

ʟôʻʜʥʫʚʘʣʴʥʠʭ ʘʨʪʝʨʽʡ ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʤʽʩʮʝʤ ʚʽʜʛʘʣʫʞʝʥʥʷ ʟʘʜʥʽʭ 

ʤʦʟʢʦʚʠʭ ʘʨʪʝʨʽʡ ʚʽʜ ʙʘʟʠʣʷʨʥʦʾ (ʫʥʽ- ʪʘ ʙʽʣʘʪʝʨʘʣʴʥʠʡ ʪʠʧ ʙʫʜʦʚʠ 

ʚʽʜʧʦʚʽʜʥʦ). ʄʦʞʝ ʟʫʩʪʨʽʯʘʪʠʩʷ ʚʽʜʩʫʪʥʽʩʪʴ ʦʜʥʽʻʾ ʯʠ ʦʙʦʭ ʟʘʜʥʽʭ 

ʟôʻʜʥʫʚʘʣʴʥʠʭ ʘʨʪʝʨʽʡ.  

ʆʜʥʘ ʟ ʟʘʜʥʽʭ ʤʦʟʢʦʚʠʭ ʘʨʪʝʨʽʡ ʤʦʞʝ ʚʽʜʭʦʜʠʪʠ ʚʽʜ ʧʨʦʢʩʠʤʘʣʴʥʦʾ 

ʯʘʩʪʠʥʠ ʙʘʟʠʣʷʨʥʦʾ, ʘ ʽʥʰʘ ʚʽʜ ʜʠʩʪʘʣʴʥʦʾ, ʪʘ ʥʝ ʤʘʪʠ ʢʦʣʘʪʝʨʘʣʝʡ ʤʽʞ 

ʩʦʙʦʶ. ʎʝʡ ʞʝ ʚʘʨʽʘʥʪ ʤʦʞʝ ʪʨʦʭʠ ʚʠʜʦʟʤʽʥʶʚʘʪʠʩʴ, ʜʦʜʘʪʢʦʚʦ 

ʧʦʻʜʥʫʶʯʠʩʴ ʟ ʚʽʜʩʫʪʥʽʩʪʶ ʟʘʜʥʴʦʾ ʟôʻʜʥʫʚʘʣʴʥʦʾ ʘʨʪʝʨʽʾ, ʘʣʝ ʤʘʶʯʠ 

ʢʦʣʘʪʝʨʘʣʴ, ʯʠ ʧʦʚʥʽʡ ʚʽʜʩʫʪʥʦʩʪʽ ʧʦʻʜʥʫʶʯʦʾ ʘʨʪʝʨʽʾ. ʊʘʢʦʞ 

ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʪʘʢʠʡ ʪʠʧ ʙʫʜʦʚʠ ʢʦʣʘ, ʢʦʣʠ ʦʙʠʜʚʽ ʟʘʜʥʽ ʤʦʟʢʦʚʽ ʘʨʪʝʨʽʾ 

ʙʝʨʫʪʴ ʧʦʯʘʪʦʢ ʚʽʜ ʜʠʩʪʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʙʘʟʠʣʷʨʥʦʾ ʘʨʪʝʨʽʾ, ʥʝ ʤʘʶʯʠ 

ʟôʻʜʥʘʥʴ ʘʙʦ ʞ ʟ ʥʘʷʚʥʽʩʪʶ ʦʜʥʽʻʾ ʢʦʣʘʪʝʨʘʣʽ ʟ ʧʨʦʢʩʠʤʘʣʴʥʦʶ 

ʯʘʩʪʠʥʦʶ ʙʘʟʠʣʷʨʥʦʾ ʘʨʪʝʨʽʾ. 

ʆʪʞʝ, ʤʠ ʙʘʯʠʤʦ ʨʦʟʤʘʾʪʪʷ ʨʽʟʥʦʚʠʜʽʚ ʘʥʘʪʦʤʽʯʥʦʾ ʙʫʜʦʚʠ 

ɺʽʣʽʟʽʻʚʦʛʦ ʢʦʣʘ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ 

ʜʦ ʢʦʞʥʦʾ ʣʶʜʠʥʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʪʨʫʢʪʫʨʠ ʘʨʪʝʨʽʡ, ʷʢʽ 

ʟʜʽʡʩʥʶʶʪʴ ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʧʨʠ ʜʽʘʛʥʦʩʪʠʮʽ ʪʘ 

ʣʽʢʫʚʘʥʥʽ ʨʽʟʥʠʭ ʧʘʪʦʣʦʛʽʡ. 
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ɸʅɸʃɯɿ ɼɽʗʂʀʍ ʅʆʈʄɸʊʀɺɯɺ ʈɯɺʅʗ  

ʈʆɿɺʀʊʂʋ ʌɯɿʀʏʅʀʍ ʗʂʆʉʊɽʁ ʉɽʈɽɼ ɼɯʊɽʁ 
ʇɽʈʐʆɻʆ ʈʆʂʋ ʅɸɺʏɸʅʅʗ 

ʂʘʣʘʙʫʭʦʚʘ ɸ.ʉ. 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ 

ʌʽʟʠʯʥʘ ʢʫʣʴʪʫʨʘ ʷʢ ʩʢʣʘʜʦʚʘ ʟʘʛʘʣʴʥʦʾ ʢʫʣʴʪʫʨʠ, ʩʫʩʧʽʣʴʥʠʤʠ 

ʧʨʦʷʚʘʤʠ ʷʢʦʾ ʻ ʬʽʟʠʯʥʝ ʚʠʭʦʚʘʥʥʷ ʪʘ ʤʘʩʦʚʠʡ ʩʧʦʨʪ, ʻ ʚʘʞʣʠʚʠʤ 

ʯʠʥʥʠʢʦʤ ʟʜʦʨʦʚʦʛʦ ʩʧʦʩʦʙʫ ʞʠʪʪʷ, ʧʨʦʬʽʣʘʢʪʠʢʠ ʟʘʭʚʦʨʶʚʘʥʴ, 

ʦʨʛʘʥʽʟʘʮʽʾ ʟʤʽʩʪʦʚʥʦʛʦ ʜʦʟʚʽʣʣʷ, ʬʦʨʤʫʚʘʥʥʷ ʛʫʤʘʥʽʩʪʠʯʥʠʭ  

ʮʽʥʥʦʩʪʝʡ ʪʘ ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ ʚʩʝʙʽʯʥʦʛʦ ʛʘʨʤʦʥʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʣʶʜʠʥʠ [3]. ʅʦʨʤʘʪʠʚʠ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʫʯʥʽʚ ʚʽʜʽʛʨʘʶʪʴ 
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ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʚʠʨʽʰʝʥʥʽ ʦʩʚʽʪʥʽʭ, ʚʠʭʦʚʥʠʭ ʪʘ ʦʟʜʦʨʦʚʯʠʭ ʟʘʚʜʘʥʴ 

ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ [2]. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʘʥʘʣʽʟ ʜʝʷʢʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʽʚʥʷ ʨʫʭʦʚʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʩʝʨʝʜ ʜʽʪʝʡ ʧʝʨʰʠʭ ʢʣʘʩʽʚ (6/7 ʨʦʢʽʚ). ɺʩʴʦʛʦ ʫ 

ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʠʡʥʷʣʠ ʫʯʘʩʪʴ 208 ʧʝʨʰʦʢʣʘʩʥʠʢʽʚ. 

ʊʝʩʪ ʨʽʚʥʷ ʬʽʟʠʯʥʠʭ ʷʢʦʩʪʝʡ ʧʨʦʚʦʜʠʚʩʷ ʥʘ ʟʘʥʷʪʪʷʭ ʽʟ ʬʽʟʠʯʥʦʾ 

ʢʫʣʴʪʫʨʠ ʟʘ ʧʠʩʴʤʦʚʦʶ ʟʛʦʜʦʶ ʙʘʪʴʢʽʚ ʘʙʦ ʦʧʽʢʫʥʽʚ. ʄʠ ʚʠʢʦʨʠʩʪʘʣʠ 6 

ʚʠʜʽʚ ʪʝʩʪʽʚ ʦʮʽʥʢʠ ʨʽʚʥʷ ʬʽʟʠʯʥʠʭ ʷʢʦʩʪʝʡ: ʙʽʛ ʥʘ 30 ʤ, ʩʪʨʠʙʦʢ ʫ 

ʜʦʚʞʠʥʫ ʟ ʤʽʩʮʷ (ʩʤ), ʧʽʜʪʷʛʫʚʘʥʥʷ ʥʘ ʧʝʨʝʢʣʘʜʠʥʽ, ʯʦʚʥʠʢʦʚʠʡ ʙʽʛ (ʩ), 

ʧʽʜʡʦʤ ʪʫʣʫʙʫ ʚ ʩʽʜ ʟʘ 60 ʩ, ʪʝʩʪ ʥʘ ʛʥʫʯʢʽʩʪʴ (ʩʤ) (ʩʪʦʩʦʚʥʦ  

ʙʽʛʫ ʥʘ ʚʠʪʨʠʚʘʣʽʩʪʴ 600 ʤ (ʢʨʦʩ) ʫʩʽ ʙʘʪʴʢʠ ʙʫʣʠ ʢʘʪʝʛʦʨʠʯʥʦ  

ʧʨʦʪʠ ʯʝʨʝʟ ʣʝʪʘʣʴʥʽ ʚʠʧʘʜʢʠ ʥʘ ʫʨʦʢʘʭ ʬʽʟʠʯʥʦʾ ʢʫʣʴʪʫʨʠ).  

ʋʩʽ ʪʝʩʪʠ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʫ ʩʧʦʨʪʠʚʥʦʤʫ ʟʘʣʽ ʫ ʧʨʠʩʫʪʥʦʩʪʽ ʚʠʢʣʘʜʘʯʘ ʟ 

ʬʽʟʠʯʥʦʾ ʢʫʣʴʪʫʨʠ. 

ɼʣʷ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ Microsoft Excel, ʜʝ ʨʝʟʫʣʴʪʘʪʠ ʚʠʨʘʞʝʥʽ ʷʢ  

ʩʝʨʝʜʥʽ ʚʝʣʠʯʠʥʠ ʡ ʩʪʘʥʜʘʨʪʥʘ ʧʦʤʠʣʢʘ ʩʝʨʝʜʥʴʦʛʦ ʘʨʠʬʤʝʪʠʯʥʦʛʦ 

(ʄ Ñ m) (ʪʘʙʣ.1). 

ʊʘʙʣʠʮʷ 1 

ʇʦʢʘʟʥʠʢʠ ʢʦʥʪʨʦʣʴʥʠʭ ʥʦʨʤʘʪʠʚʽʚ ʩʝʨʝʜ ʜʽʪʝʡ 1-ʛʦ ʢʣʘʩʫ 

ʅʦʨʤʘʪʠʚʠ ʋʯʥʽ 1-ʛʦ ʢʣʘʩʫ (n=249) 

ɹʽʛ ʥʘ 30 ʤ, ʩ 7,61 Ñ 0,36 

ʉʪʨʠʙʦʢ ʫ ʜʦʚʞʠʥʫ ʟ ʤʽʩʮʷ, ʩʤ 96,27 Ñ 9,28 

ʇʽʜʪʷʛʫʚʘʥʥʷ ʥʘ ʧʝʨʝʢʣʘʜʠʥʽ 0.39 Ñ 0.92 

ʏʦʚʥʠʢʦʚʠʡ ʙʽʛ, ʩ 12,79 Ñ 0,46 

ʇʽʜʡʦʤ ʪʫʣʫʙʫ ʚ ʩʽʜ ʟʘ 60 ʩ 24.59 Ñ 5.14 

ʊʝʩʪ ʥʘ ʛʥʫʯʢʽʩʪʴ, ʩʤ 6.88 Ñ 1.61 

 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʜʦʜʘʪʢʫ ʜʦ ʥʘʢʘʟʫ ʄʆʅ ʋʢʨʘʾʥʠ ʚʽʜ 19.08.2016 

ˉ1009 çʆʨʽʻʥʪʦʚʥʽ ʚʠʤʦʛʠ ʜʦ ʢʦʥʪʨʦʣʶ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ 

ʜʦʩʷʛʥʝʥʴ ʫʯʥʽʚ ʧʦʯʘʪʢʦʚʦʾ ʰʢʦʣʠè ʪʝʤʘʪʠʯʥʘ ʧʝʨʝʚʽʨʢʘ ʥʘʚʯʘʣʴʥʠʭ 

ʜʦʩʷʛʥʝʥʴ ʫʯʥʽʚ ʟ ʧʨʝʜʤʝʪʫ çʌʽʟʠʯʥʘ ʢʫʣʴʪʫʨʘè ʥʝ ʧʨʦʚʦʜʠʪʴʩʷ.  

ɺʠʢʦʥʘʥʥʷ ʫʯʥʷʤʠ 1-ʭ ʢʣʘʩʽʚ ʢʦʥʪʨʦʣʴʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʥʦʨʤʘʪʠʚʽʚ 

ʦʮʽʥʶʶʪʴʩʷ ʟʘ ʨʽʚʥʷʤʠ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ: ʧʦʯʘʪʢʦʚʠʡ, ʩʝʨʝʜʥʽʡ, 

ʜʦʩʪʘʪʥʽʡ, ʚʠʩʦʢʠʡ [1]. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʠʭ ʚʠʤʦʛ ʥʦʨʤʘʪʠʚʠ: ʙʽʛ ʥʘ 30 ʤ, 

ʩʪʨʠʙʦʢ ʫ ʜʦʚʞʠʥʫ ʟ ʤʽʩʮʷ, ʯʦʚʥʠʢʦʚʠʡ ʙʽʛ ʤʘʻ ʥʠʞʯʫ ʛʨʘʥʠʮʶ ʚʠʩʦʢʦʛʦ 

ʨʽʚʥʷ. ʇʽʜʡʦʤ ʪʫʣʫʙʫ ʚ ʩʽʜ ʟʘ 60 ʩ ʪʘ ʪʝʩʪ ʥʘ ʛʥʫʯʢʽʩʪʴ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ 

ʜʦʩʪʘʪʥʴʦʤʫ ʨʽʚʥʽ. ʇʦʯʘʪʢʦʚʠʡ ʨʽʚʝʥʴ ʟʘʡʤʘʻ ʥʦʨʤʘʪʠʚ ʧʽʜʪʷʛʫʚʘʥʥʷ 
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ʥʘ ʧʝʨʝʢʣʘʜʠʥʽ (0,5 ʨʘʟʽʚ ʦʮʽʥʶʻʪʴʩʷ ʫ 1 ʙʘʣ). 

ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʤʠ ʚʟʷʣʠ ʢʦʥʪʨʦʣʴʥʽ ʥʦʨʤʘʪʠʚʠ ʜʣʷ ʫʯʥʽʚ 

ʤʦʣʦʜʰʦʛʦ ʰʢʽʣʴʥʦʛʦ ʚʽʢʫ 7 ʨʦʢʽʚ ʟʛʽʜʥʦ ʇʦʣʦʞʝʥʥʷ ʧʨʦ ʜʝʨʞʘʚʥʽ ʪʝʩʪʠ 

ʽ ʥʦʨʤʘʪʠʚʠ ʦʮʽʥʢʠ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ ʚʽʜ 

15.01.1996ʨ. ˉ 80. ɿʛʽʜʥʦ ʟ ʮʠʤ ʇʦʣʦʞʝʥʥʷʤ ʙʽʛ ʥʘ 30 ʤ ʤʘʻ ʩʝʨʝʜʥʽʡ 

ʨʽʚʝʥʴ; ʩʪʨʠʙʦʢ ʫ ʜʦʚʞʠʥʫ ʟ ʤʽʩʮʷ ʡ ʧʽʜʪʷʛʫʚʘʥʥʷ ʥʘ ʧʝʨʝʢʣʘʜʠʥʽ ï 

ʧʦʯʘʪʢʦʚʠʡ ʨʽʚʝʥʴ; ʯʦʚʥʠʢʦʚʠʡ ʙʽʛ, ʪʝʩʪ ʥʘ ʛʥʫʯʢʽʩʪʴ ʽ ʧʽʜʡʦʤ  

ʪʫʣʫʙʫ ʚ ʩʽʜ ʟʘ 60 ʩ ï ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ. ʗʢ ʙʘʯʠʤʦ, ʥʦʨʤʘʪʠʚʠ ʟ  

ʬʽʟʠʯʥʦʾ ʢʫʣʴʪʫʨʠ ʙʫʣʠ ʩʠʣʴʥʦ ʟʥʠʞʝʥʽ, ʧʨʠ ʮʴʦʤʫ, ʟʛʽʜʥʦ ʜʦʜʘʪʢʫ 3 ʜʦ 

ʣʠʩʪʘ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ ʚʽʜ 01.07.2014 ʨʦʢʫ ˉ1/9-343 

ʥʘ ʚʠʚʯʝʥʥʷ ʧʨʝʜʤʝʪʘ çʌʽʟʠʯʥʘ ʢʫʣʴʪʫʨʘè ʧʝʨʝʜʙʘʯʝʥʦ  

3 ʛʦʜʠʥʠ ʥʘ ʪʠʞʜʝʥʴ [3]. 

ɺʠʷʚʣʝʥʦ, ʱʦ ʥʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʚʞʝ ʟʘʥʠʞʝʥʽ ʥʦʨʤʘʪʠʚʠ ʜʣʷ 

ʙʽʣʴʰʦʩʪʽ ʜʽʪʝʡ, ʚʦʥʠ ʚʩʝ ʱʝ ʻ ʟʘʚʘʞʢʠʤʠ, ʦʩʦʙʣʠʚʦ ʮʝ ʩʧʦʩʪʝ-

ʨʽʛʘʻʪʴʩʷ ʧʨʠ ʧʽʜʪʷʛʫʚʘʥʥʽ,  ʢʘʯʘʥʥʽ ʧʨʝʩʫ ʪʘ ʙʽʛʫ ʥʘ ʢʦʨʦʪʢʽ ʜʠʩʪʘʥʮʽʾ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʢʘʟʫ ʄʉʋ ʚʽʜ 15.12.2016 ˉ 4665 çʇʨʦ 

ʟʘʪʚʝʨʜʞʝʥʥʷ ʪʝʩʪʽʚ ʽ ʥʦʨʤʘʪʠʚʽʚ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʱʦʨʽʯʥʦʛʦ 

ʦʮʽʥʶʚʘʥʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠè ʦʢʨʝʤʠʤ 

ʜʦʢʫʤʝʥʪʦʤ ʚʩʪʘʥʦʚʣʝʥʥʽ ʥʦʨʤʘʪʠʚʠ ʜʣʷ ʱʦʨʽʯʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ 

ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʫʯʥʽʚ ʤʦʣʦʜʰʦʛʦ ʰʢʽʣʴʥʦʛʦ ʚʽʢʫ - 10 ʨʦʢʽʚ, 

ʪʦʙʪʦ  ʟʛʽʜʥʦ ʥʘʢʘʟʫ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ ʚʽʜ  

08.04.2015 ʨʦʢʫ ˉ412 ʦʮʽʥʶʚʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʫʯʥʽʚ 1-ʭ ï 4-

ʭ ʢʣʘʩʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʝʨʙʘʣʴʥʦ (ʥʘʧʨʠʢʽʥʮʽ ʩʝʤʝʩʪʨʽʚ ʪʘ ʥʘʚʯʘʣʴʥʦʛʦ 

ʨʦʢʫ ʟ ʥʘʚʯʘʣʴʥʠʭ ʧʨʝʜʤʝʪʽʚ, ʟ ʷʢʠʭ ʦʮʽʥʶʚʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ 

ʫʯʥʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʝʨʙʘʣʴʥʦ, ʫ ʞʫʨʥʘʣʽ ʫ ʛʨʘʬʘʭ çɯ ʩʝʤʝʩʪʨè, çɯɯ 

ʩʝʤʝʩʪʨè, çʈʽʢè ʟʘʧʠʩʫʻʪʴʩʷ çɿʘʨ.è (ʟʘʨʘʭʦʚʘʥʦ). ʋ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ 

ʫʯʥʽ ʟʚʽʣʴʥʝʥʽ ʟʘ ʩʪʘʥʦʤ ʟʜʦʨʦʚôʷ ʚʽʜ ʟʘʥʷʪʴ ʽʟ ʬʽʟʠʯʥʦʾ ʢʫʣʴʪʫʨʠ, 

ʥʘʧʨʠʢʽʥʮʽ ʩʝʤʝʩʪʨʽʚ ʪʘ ʥʘʚʯʘʣʴʥʦʛʦ ʨʦʢʫ ʨʦʙʠʪʴʩʷ ʟʘʧʠʩ çɿʚ.è 

(ʟʚʽʣʴʥʝʥʠʡ (ʘ)). ʎʝ ʩʧʦʥʫʢʘʻ ʜʦ ʥʘʣʝʞʥʦʾ ʫʚʘʛʠ ʧʨʦʚʝʜʝʥʥʷ ʡ 

ʧʽʜʛʦʪʦʚʢʠ ʫʯʥʽʚ ʧʦ ʬʽʟʠʯʥʦʤʫ ʚʠʭʦʚʘʥʥʶ ʩʝʨʝʜ ʧʦʯʘʪʢʦʚʠʭ ʢʣʘʩʽʚ. 

ʅʘʜʘʣʽ ʧʨʦʜʦʚʞʠʤʦ ʘʥʘʣʽʟʫʚʘʪʠ ʦʮʽʥʢʫ ʨʽʚʥʷ ʬʽʟʠʯʥʦʾ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʩʝʨʝʜ ʭʣʦʧʮʽʚ ʽ ʜʽʚʯʘʪ 6-ʨʽʯʥʦʛʦ ʡ 7-ʨʽʯʥʦʛʦ ʚʽʢʫ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʦʚʠʭ ʩʪʘʥʜʘʨʪʽʚ ʩʫʯʘʩʥʦʾ ʰʢʦʣʠ ʪʘ ʚʟʘʻʤʦʟʚôʷʟʦʢ 

ʧʦʢʘʟʥʠʢʽʚ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʜʽʪʝʡ ʤʦʣʦʜʰʦʛʦ ʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʧʨʠ ʜʘʥʦʤʫ 

ʨʽʚʥʽ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 
1. ɺʘʩʴʢʦʚ ʖ. ɺ. ʌʽʟʠʯʥʘ ʢʫʣʴʪʫʨʘ. 1 ʢʣʘʩ. / ʖ. ɺ. ɺʘʩʴʢʦʚ. ï ʍ.: ɺʠʜ-ʚʦ çʈʘʥʦʢè; 
2012. 192 ʩ. 

2. ʉʪʝʬʘʥʠʰʠʥ ʄ. ɺ. ɼʠʬʝʨʝʥʮʽʘʮʽʷ ʦʮʽʥʶʚʘʥʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ 
ʰʢʦʣʷʨʽʚ 10-11 ʢʣʘʩʽʚ : ʜʠʩ. é ʢʘʥʜ. ʥʘʫʢ ʟ ʬʽʟ. ʚʠʭʦʚʘʥʥʷ ʽ ʩʧʦʨʪʫ : 24.00.02 / 
ʉʪʝʬʘʥʠʰʠʥ ʄʘʨʢʽʷʥ ɺʘʩʠʣʴʦʚʠʯ. ï ʃʴʚʽʚ; 2017. 219 ʩ. 
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3. ʋʢʘʟ ʇʨʝʟʠʜʝʥʪʘ ʋʢʨʘʾʥʠ ʇʨʦ ʅʘʮʽʦʥʘʣʴʥʫ ʜʦʢʪʨʠʥʫ ʨʦʟʚʠʪʢʫ ʬʽʟʠʯʥʦʾ 
ʢʫʣʴʪʫʨʠ ʽ ʩʧʦʨʪʫ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ɺʝʨʭʦʚʥʘ ʈʘʜʘ ʋʢʨʘʾʥʠ. ʈʝʞʠʤ 
ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: https://zakon.rada.gov.ua/laws/show/1148/2004. 

 

 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʇʆʂɸɿʅʀʂɯɺ ʌʋʅʂʎɯʆʅɸʃʔʅʆɻʆ 
ʉʊɸʅʋ ʉɽʈʎɽɺʆ-ʉʋɼʀʅʅʆɰ ʉʀʉʊɽʄʀ ɼʃʗ ʆʎɯʅʂʀ  

ɸɼɸʇʊɸʎɯɰ ɼɯʊɽʁ ɼʆ ʋʄʆɺ ʅɸɺʏɸʅʅʗ 

ʂʘʣʠʥʠʯʝʥʢʦ ɯ.ʆ., ʂʦʣʝʩʥʠʢ ɸ.ʉ. 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ 

ʉʝʨʝʜ ʯʠʥʥʠʢʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʜʦʨʦʚ'ʷ ʜʽʪʝʡ, ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ 

ʧʦʩʽʜʘʶʪʴ ʪʘʢ ʟʚʘʥʽ çh ʢʽʣʴʥʽ ʬʘʢʪʦʨʠè. ʐʢʽʣʴʥʽ ʬʘʢʪʦʨʠ ʨʠʟʠʢʫ ʘʙʦ 

ʥʘʟʚʘʥʽ ʥʝʶ ʬʘʢʪʦʨʠ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʪʘʢʽ ʪʨʠ ʛʨʫʧʠ: 

ʛʽʛʽʻʥʽʯʥʽ ʬʘʢʪʦʨʠ (ʫʟʘʛʘʣʴʥʶʶʪʴ ʫʩʽ ʨʝʘʣʴʥʽ ʫʤʦʚʠ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ), ʥʘʚʯʘʣʴʥʦ-ʦʨʛʘʥʽʟʘʮʽʡʥʽ (ʚʽʜʦʙʨʘʞʘʶʪʴ ʽʥʬʦʨʤʘʮʽʡʥʫ 

ʩʪʦʨʦʥʫ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʦʨʛʘʥʽʟʘʮʽʶ ʥʘʚʯʘʥʥʷ) ʽ ʧʩʠʭʦʣʦʛʦ-

ʧʝʜʘʛʦʛʽʯʥʽ (ʫʟʘʛʘʣʴʥʶʶʪʴ ʩʪʠʣʴ ʚʽʜʥʦʩʠʥ ʧʝʜʘʛʦʛʘ ʪʘ ʫʯʥʷ, ʚʢʣʶʯʘʶʯʠ 

ʦʮʽʥʶʚʘʥʥʷ ʡʦʛʦ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ) [9]. 

ʉʪʘʥ ʟʜʦʨʦʚôʷ ʫʯʥʽʚ ʫ ʧʝʨʽʦʜ ʥʘʚʯʘʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ 

ʬʘʢʪʦʨʽʚ ʷʢ ʧʨʠʨʦʜʥʦʛʦ (ʧʦʨʠ ʨʦʢʫ, ʛʝʦʬʽʟʠʯʥʠʡ ʩʪʘʥ, ʨʽʚʝʥʴ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʦʱʦ), ʪʘʢ ʽ ʩʦʮʽʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʫ 

ʷʢʦʤʫ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʥʘʣʝʞʠʪʴ ʨʘʮʽʦʥʘʣʴʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʶ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 

ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʜʦʟʚʦʣʠʚ ʚʩʪʘʥʦʚʠʪʠ, ʱʦ ʚʠʩʦʢʠʡ 

ʨʽʚʝʥʴ ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ, ʚʚʝʜʝʥʥʷ ʚ ʩʠʩʪʝʤʫ ʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʥʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʽ ʬʦʨʤ ʥʘʚʯʘʥʥʷ ʩʧʨʠʷʻ ʥʝʫʭʠʣʴʥʦʤʫ ʨʦʟʰʠʨʝʥʥʶ ʽ 

ʫʩʢʣʘʜʥʝʥʥʶ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ, ʷʢ ʚ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʫʩʪʘʥʦʚʘʭ, ʪʘʢ 

ʽ ʚ ʫʩʪʘʥʦʚʘʭ ʛʽʤʥʘʟʽʡʥʦʛʦ ʪʠʧʫ. ɯʥʪʝʥʩʠʬʽʢʘʮʽʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ 

ʥʝʩʧʨʠʷʪʣʠʚʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʩʪʘʥʽ ʟʜʦʨʦʚ'ʷ ʜʽʪʝʡ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ 

ʧʝʨʝʰʢʦʜʞʘʻ ʜʦʩʷʛʥʝʥʥʶ ʚʠʩʦʢʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʥʘʚʯʘʥʥʽ [5, ʩ. 145 - 

147; 7, ʩ. 77 - 79].  

ʆʜʥʠʤ ʟ ʧʦʢʘʟʥʠʢʽʚ ʟʜʦʨʦʚ'ʷ ʜʽʪʝʡ ʻ ʟʜʘʪʥʽʩʪʴ ʰʚʠʜʢʦʛʦ 

ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʦʨʛʘʥʽʟʤʫ ʜʦ ʤʽʥʣʠʚʠʭ ʩʦʮʽʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʟʘ 

ʨʘʭʫʥʦʢ ʘʜʘʧʪʘʮʽʡʥʠʭ (ʧʨʠʩʪʦʩʫʚʘʣʴʥʠʭ) ʤʦʞʣʠʚʦʩʪʝʡ ʦʨʛʘʥʽʟʤʫ. 

ʉʝʨʝʜ ʧʨʠʯʠʥ ʚʝʛʝʪʘʪʠʚʥʠʭ ʨʦʟʣʘʜʽʚ ʤʘʻ ʟʥʘʯʝʥʥʷ ʷʢ 

ʧʩʠʭʦʝʤʦʮʽʡʥʝ, ʪʘʢ ʽ ʬʽʟʠʯʥʝ ʧʝʨʝʥʘʧʨʫʞʝʥʥʷ. ɼʣʷ ʜʠʪʠʥʠ ʪʘʢʠʤ 

ʧʨʦʚʦʢʫʶʯʠʤ ʬʘʢʪʦʨʦʤ ʤʦʞʝ ʩʪʘʪʠ ʧʦʯʘʪʦʢ ʥʘʚʯʘʥʥʷ ʫ ʰʢʦʣʽ. 

ɸʜʘʧʪʘʮʽʷ ʜʦ ʫʤʦʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʣʷʭʦʤ ʜʽʾ 

ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʨʠʩʪʦʩʫʚʘʣʴʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʟʽ ʟʙʝʨʝʞʝʥʥʷʤ ʚʽʜʥʦʩʥʦʾ 
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ʩʪʘʣʦʩʪʽ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ ʘʙʦ ʧʝʨʝʙʫʜʦʚʠ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʧʽʜ 

ʟʤʽʥʝʥʽ ʫʤʦʚʠ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʧʝʨʝʜʥʽʭ ʥʘʫʢʦʚʮʽʚ ʜʦʚʝʣʠ, ʱʦ ʘʜʘʧʪʘʮʽʡʥʽ 

ʤʦʞʣʠʚʦʩʪʽ ʰʢʦʣʷʨʽʚ ʚ ʫʤʦʚʘʭ ʥʦʚʠʭ ʦʩʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ, ʚʢʘʟʫʶʪʴ ʥʘ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʭ ʥʦʨʤ ʚʥʫʪʨʽʰʥʴʦ-

ʰʢʽʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʥʪʦʛʝʥʝʪʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʟʨʦʩʪʘʶʯʦʛʦ ʦʨʛʘʥʽʟʤʫ [2]. 

ʇʨʦʙʣʝʤʘʤ ʘʜʘʧʪʘʮʽʾ ʙʫʣʦ ʧʨʠʩʚʷʯʝʥʦ ʙʘʛʘʪʦ ʧʨʘʮʴ ʚʽʪʯʠʟʥʷʥʠʭ 

ʪʘ ʟʘʨʫʙʽʞʥʠʭ ʥʘʫʢʦʚʮʽʚ: ʄ. ɺ. ɸʥʪʨʦʧʦʚʘ, ʄ. ʄ. ʂʦʣʴʮʦʚ,  

ʆ. ɻ. ʍʨʠʧʢʦʚʘ, ʃ. ɺʠʛʦʪʩʴʢʠʡ, ʉ. ʈʫʙʽʥʰʪʝʡʥ, ʆ. ʃʝʦʥʪôʻʚ,  

ɺ. ʇʝʪʨʦʚʩʴʢʠʡ, ɻ. ʉʝʣôʻ, ɾ. ʇʽʘʞʝ, ɻ.ʍʦʤʠʯ, ɯ. ɹʫʣʘʭ, ʄ. ʄ. ɹʝʟʨʫʢʠʭ, 

ʅ. ʉ. ʇʦʣʴʢʘ, ɯ. ʆ. ʂʘʣʠʥʠʯʝʥʢʦ, ʉ. ɺ. ɻʦʟʘʢ, ɻ. ʃ. ɿʘʽʢʽʥʘ, ɻ. ʆ. ʃʽʪʽʥʘ, 

ʉ. ʇ. ɭʬʽʤʦʚʘ, ʆ. ʄʦʨʦʟʦʚ, ɸ. ʌʫʨʤʘʥ, ʃ. ɹʦʞʦʚʠʯ, ɽ. ʂʘʛʘʥ, ʂ. ɹʘʨʜʽʥ, 

ʅ. ʄʘʢʩʠʤʦʚʘ, ʆ. ʉʢʨʠʧʯʝʥʢʦ. 

ɿʙʝʨʝʞʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʞʠʪʪʻʚʠʭ ʬʫʥʢʮʽʡ 

ʛʦʚʦʨʠʪʴ ʧʨʦ ʨʦʟʚʠʪʦʢ ʘʜʘʧʪʘʮʽʾ, ʘ ʧʨʠ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʽ ʧʦʨʫʰʝʥʥʽ 

ʢʦʤʧʝʥʩʘʪʦʨʥʦ-ʧʨʠʩʪʦʩʫʚʘʣʴʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʤʦʞʣʠʚʝ ʧʦʨʫʰʝʥʥʷ 

ʧʨʦʮʝʩʽʚ ʘʜʘʧʪʘʮʽʾ ī ʨʦʟʚʠʪʦʢ ʜʝʟʘʜʘʧʪʘʮʽʾ [6, ʩ. 29 - 30]. 

ɼʽʘʛʥʦʩʪʠʢʘ ʟʘ ʧʝʨʝʙʽʛʦʤ ʘʜʘʧʪʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʜʽʪʝʡ ʤʦʞʝ  

ʙʫʪʠ ʟʜʽʡʩʥʝʥʘ ʰʣʷʭʦʤ ʢʦʥʪʨʦʣʶ ʟʘ ʩʪʘʣʽʩʪʶ ʯʘʩʪʦʪʠ ʧʫʣʴʩʫ, 

ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ ʽ ʟʘ ʟʤʽʥʘʤʠ ʧʦʢʘʟʥʠʢʽʚ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ 

[5, ʩ. 145 - 147; 8].  

ʉʝʨʝʜ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʚʝʛʝʪʘʪʠʚʥʦʾ ʥʝʨʚʦ-

ʚʦʾ ʩʠʩʪʝʤʠ ʧʨʠʚʝʨʪʘʻ ʫʚʘʛʫ ʤʘʪʝʤʘʪʠʯʥʠʡ ʘʥʘʣʽʟ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ, 

ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʟʤʽʥ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ ʟʘ 

ʤʘʪʝʤʘʪʠʯʥʦ-ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ, ʱʦ ʚ ʩʚʦʶ 

ʯʝʨʛʫ ʜʦʟʚʦʣʷʻ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʟʤʽʥʠ ʨʽʚʥʷ ʟʜʦʨʦʚ'ʷ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ 

ʟʤʽʥ ʦʩʥʦʚʥʠʭ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ [1, ʩ.203;3,4, ʩ. 73 - 78].  

ʆʪʞʝ, ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ 

ʥʝʨʚʦʚʦʾ ʪʘ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ʻ ʦʙ'ʻʢʪʠʚʥʠʤ ʢʨʠʪʝʨʽʻʤ 

ʨʦʟʚʠʪʢʫ, ʷʢ ʦʢʨʝʤʦʾ ʦʩʦʙʠʩʪʦʩʪʽ, ʪʘʢ ʽ ʢʦʣʝʢʪʠʚʫ ʫ ʮʽʣʦʤʫ, ʘ ʪʘʢʦʞ 

ʦʜʥʠʤ ʽʟ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟʜʦʨʦʚôʷ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ 

ʚʧʣʠʚ ʥʘ ʦʨʛʘʥʽʟʤ ʯʠʥʥʠʢʽʚ ʩʝʨʝʜʦʚʠʱʘ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ. 
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ɼɽʗʂɯ ʇʀʊɸʅʅʗ ɽʊɯʆʃʆɻɯɰ ʂʆʈʆʊʂʆɿʆʈʆʉʊɯ 

ʂʦʣʝʩʥʠʢ ʖ.ɯ., ʐʝʡʢʦ ɺ.ɯ. 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ. 

ʂʦʨʦʪʢʦʟʦʨʽʩʪʴ - ʢʦʤʧʣʝʢʩʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ ʟ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʶ 

ʝʪʽʦʣʦʛʽʻʶ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʙʽʣʴʰ ʥʽʞ 20 ʭʨʦʤʦʩʦʤʥʠʭ ʣʦʢʫʩʽʚ ʽ 100 

ʚʘʨʽʘʥʪʽʚ ʛʝʥʽʚ ʘʩʦʮʽʶʶʪʴʩʷ ʟ ʤʽʦʧʽʻʶ [1,2]. ɺ ʨʘʟʽ ʛʝʥʝʪʠʯʥʠʭ ʤʫʪʘʮʽʡ 

ʩʪʨʫʢʪʫʨʥʽ ʜʝʬʝʢʪʠ ʦʯʝʡ ʥʘʡʯʘʩʪʽʰʝ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʥʘ ʩʧʦʣʫʯʥʽʡ 

ʪʢʘʥʠʥʽ ʽ ʩʽʪʢʽʚʮʽ [3,4]. ʆʜʥʘʢ, ʧʘʪʦʣʦʛʽʯʥʘ ʤʽʦʧʽʷ ʩʪʘʥʦʚʠʪʴ ʣʠʰʝ 

ʥʝʚʝʣʠʢʫ ʯʘʩʪʢʫ ʟʘʛʘʣʴʥʦʾ ʤʽʦʧʽʯʥʦʾ ʧʦʧʫʣʷʮʽʾ. ɼʦ ʪʝʧʝʨʽʰʥʴʦʛʦ ʯʘʩʫ ʥʝ 

ʚʽʜʦʤʠʡ ʽʟʦʣʴʦʚʘʥʠʡ ʛʝʥ, ʧʦʚ'ʷʟʘʥʠʡ ʟ ʬʽʟʽʦʣʦʛʽʯʥʦʶ (ʥʘʙʫʪʦʶ) 

ʢʦʨʦʪʢʦʟʦʨʽʩʪʶ. 

ʉʪʨʫʢʪʫʨʥʽ, ʙʽʦʭʽʤʽʯʥʽ ʪʘ ʙʽʦʤʝʭʘʥʽʯʥʽ ʟʤʽʥʠ ʩʢʣʝʨʠ ʻ ʧʨʦʚʽʜʥʠʤ 

ʬʘʢʪʦʨʦʤ ʚ ʧʘʪʦʛʝʥʝʟʽ ʢʦʨʦʪʢʦʟʦʨʦʩʪʽ. ʆʜʥʽʻʶ ʽʟ ʧʨʠʯʠʥ ʟʙʽʣʴʰʝʥʥʷ 

ʦʩʴʦʚʦʾ ʜʦʚʞʠʥʠ ʦʢʘ ʻ ʟʥʠʞʝʥʥʷ ʩʠʥʪʝʟʫ ʢʦʣʘʛʝʥʫ ʽ ʧʦʩʠʣʝʥʥʷ ʡʦʛʦ 

ʜʝʛʨʘʜʘʮʽʾ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʪʦʥʯʝʥʥʷ ʩʢʣʝʨʠ ʽ ʦʩʣʘʙʣʝʥʥʷ ʾʾ 

ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ɼʦ ʚʠʩʥʘʞʝʥʥʷ ʩʢʣʝʨʠ ʪʘʢʦʞ ʧʨʠʟʚʦʜʠʪʴ 

ʚʪʨʘʪʘ ʩʢʣʝʨʘʣʴʥʦʾ ʪʢʘʥʠʥʠ. ʇʦʨʫʰʝʥʥʷ ʤʝʪʘʙʦʣʽʟʤʫ ʩʢʣʝʨʠ ʧʨʠ ʤʽʦʧʽʾ 

ʧʦʚôʷʟʘʥʽ ʽʟ ʪʨʘʥʩʬʦʨʤʘʮʽʻʶ ʩʠʛʥʘʣʴʥʦʛʦ ɓ-ʬʘʢʪʦʨʫ ʨʦʩʪʫ, ʷʢʠʡ 

ʨʝʛʫʣʶʻ ʙʘʛʘʪʦ ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ (ʝʤʙʨʽʦʛʝʥʝʟ, ʢʣʽʪʠʥʥʫ ʜʠʬʝʨʝʥ-

ʮʽʘʮʽʶ, ʽʤʫʥʥʫ ʬʫʥʢʮʽʶ) [5]. ɺʠʪʦʥʯʝʥʥʷ ʭʦʨʽʦʾʜʫ ʪʘ ʩʽʪʢʽʚʢʠ ʚʥʘʩʣʽʜʦʢ 

ʚʠʜʦʚʞʝʥʥʷ ʦʯʥʦʛʦ ʷʙʣʫʢʘ ʟʤʝʥʰʫʻ ʜʦʩʪʫʧ ʨʝʯʦʚʠʥ ʜʦ ʪʢʘʥʠʥ ʦʢʘ. 

ɯʥʰʠʤ ʚʥʫʪʨʽʰʥʽʤ ʝʪʽʦʣʦʛʽʯʥʠʤ ʯʠʥʥʠʢʦʤ ʢʦʨʦʪʢʦʟʦʨʦʩʪʽ ʻ 

ʦʢʠʩʣʶʚʘʣʴʥʠʡ ʩʪʨʝʩ, ʚʥʘʩʣʽʜʦʢ ʷʢʦʛʦ ʚʠʥʠʢʘʻ ʦʢʠʩʣʶʚʘʣʴʥʝ 

ʧʦʰʢʦʜʞʝʥʥʷ - ʜʠʩʙʘʣʘʥʩ ʤʽʞ ʚʠʨʦʙʥʠʮʪʚʦʤ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ ʽ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʤ ʟʘʭʠʩʪʦʤ, ʧʦʨʫʰʝʥʥʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ 
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ʤʦʣʝʢʫʣʷʨʥʠʭ ʚʟʘʻʤʦʜʽʡ, ʧʽʜ ʯʘʩ ʯʦʛʦ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʥʝʩʪʘʙʽʣʴʥʽ ʽ 

ʚʠʩʦʢʦʨʝʘʢʪʠʚʥʽ ʤʦʣʝʢʫʣʠ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ. ɹʽʣʴʰ ʨʘʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʥʘ ʪʚʘʨʠʥʥʠʭ ʤʦʜʝʣʷʭ ʧʦʢʘʟʘʣʠ, ʱʦ ʚʧʣʠʚ ʦʢʠʩʥʦʛʦ ʩʪʨʝʩʫ ʚʠʢʣʠʢʘʻ 

ʜʝʛʝʥʝʨʘʮʽʶ ʬʦʪʦʨʝʮʝʧʪʦʨʽʚ ʪʘ ʽʥʰʠʭ ʢʣʽʪʠʥ ʥʝʨʚʦʚʦʾ ʩʽʪʢʽʚʢʠ. 

ʌʝʨʤʝʥʪʘʪʠʚʥʽ ʘʥʪʠʦʢʩʠʜʘʥʪʠ ʤʘʶʪʴ ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʤʦʣʝʢʫʣʠ ʤʽʜʽ, 

ʮʠʥʢʫ, ʤʘʨʛʘʥʮʶ; ʜʦ ʩʠʩʪʝʤʠ ʥʝʬʝʨʤʝʥʪʘʪʠʚʥʠʭ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ 

ʥʘʣʝʞʘʪʴ Ŭ-ʪʦʢʦʬʝʨʦʣ (ʚʽʪʘʤʽʥ ɽ), ʘʩʢʦʨʙʽʥʦʚʘ ʢʠʩʣʦʪʘ (ʚʽʪʘʤʽʥ C), 

ʛʣʫʪʘʪʽʦʥ (GSH) ʽ ɓ-ʢʘʨʦʪʠʥ. ɼʝʬʽʮʠʪ ʮʠʭ ʨʝʯʦʚʠʥ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ 

ʥʘ ʬʫʥʢʮʽʾ ʦʢʘ ʽ ʧʦʩʠʣʶʻ ʦʢʠʩʣʶʚʘʣʴʥʠʡ ʩʪʨʝʩ [6]. 

ɿʦʨʦʚʘ ʜʽʷʣʴʥʽʩʪʴ ʥʘ ʙʣʠʟʴʢʽʡ ʚʽʜʩʪʘʥʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʚʘʞʣʠʚʠʡ 

ʝʪʽʦʣʦʛʽʯʥʠʡ ʯʠʥʥʠʢ ʥʘʙʫʪʦʾ ʤʽʦʧʽʾ. ʇʨʠʧʫʩʢʘʶʪʴ, ʱʦ ʤʝʭʘʥʽʟʤ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʙʣʠʟʴʢʘ ʨʦʙʦʪʘ ʟʙʽʣʴʰʫʻ ʦʩʴʦʚʫ ʜʦʚʞʠʥʫ, ʻ 

ʢʦʤʙʽʥʦʚʘʥʠʤ ʚʧʣʠʚʦʤ ʙʽʦʤʝʭʘʥʽʯʥʠʭ ʬʘʢʪʦʨʽʚ (ʝʢʩʪʨʘʦʢʫʣʷʨʥʠʭ 

ʤ'ʷʟʦʚʠʭ ʩʠʣ, ʩʢʦʨʦʯʝʥʥʷ ʮʠʣʽʘʨʥʦʛʦ ʤ'ʷʟʫ), ʧʦʚ'ʷʟʘʥʠʭ ʟ ʙʣʠʟʴʢʠʤʠ 

ʟʘʚʜʘʥʥʷʤʠ ʧʨʠ ʥʠʩʭʽʜʥʦʤʫ ʧʦʛʣʷʜʽ [7]. ɿʙʽʣʴʰʝʥʥʷ ʯʘʩʫ, ʚʠʪʨʘʯʝʥʦʛʦ 

ʥʘ ʨʦʙʦʪʫ ʥʘ ʙʣʠʟʴʢʽʡ ʚʽʜʩʪʘʥʽ, ʢʦʨʝʛʫʻ ʟ ʙʽʣʴʰ ʚʠʩʦʢʠʤʠ ʟʥʘʯʝʥʥʷʤʠ 

ʤʽʦʧʽʾ ʽ ʤʦʞʣʠʚʽʩʪʶ ʾʾ ʧʨʦʛʨʝʩʫʚʘʥʥʷ [8]. ɭ ʜʘʥʽ, ʱʦ ʙʣʠʟʴʢʘ ʚʽʜʩʪʘʥʴ 

ʯʠʪʘʥʥʷ (<30 ʩʤ) ʽ ʙʝʟʧʝʨʝʨʚʥʝ ʯʠʪʘʥʥʷ (> 30 ʭʚʠʣʠʥ) ʟʙʽʣʴʰʫʶʪʴ ʫ  

2,5 ʨʘʟʠ ʡʤʦʚʽʨʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʢʦʨʦʪʢʦʟʦʨʦʩʪʽ, ʥʽʞ ʧʨʠ ʜʦʪʨʠʤʘʥʥʽ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʞʠʤʫ [9].  

ʇʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʦʩʚʽʪʥʴʦʛʦ ʪʠʩʢʫ ʻ ʛʦʣʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʪʘʢ 

ʟʚʘʥʦʾ çh ʢʽʣʴʥʦʾ ʢʦʨʦʪʢʦʟʦʨʦʩʪʽè. ʇʽʜʪʚʝʨʜʞʝʥʽ ʧʨʷʤʽ ʟʚôʷʟʢʠ ʽʟ 

ʙʽʣʴʰʠʤ ʥʘʚʯʘʣʴʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʷʢʝ ʧʦʪʨʝʙʫʻ ʥʘʧʨʫʞʝʥʦʾ ʨʦʙʦʪʠ 

ʥʘ ʙʣʠʟʴʢʽʡ ʜʦ ʦʯʝʡ ʚʽʜʩʪʘʥʽ, ʯʘʩʦʤ ʛʦʜʠʥʦ-ʨʦʙʽʪ, ʷʢʽ ʜʠʪʠʥʘ ʚʠʪʨʘʯʘʻ 

ʥʘ ʚʠʢʦʥʘʥʥʷ ʮʽʻʾ ʜʽʷʣʴʥʦʩʪʽ, ʪʘ ʟʥʘʯʝʥʥʷʤʠ ʢʦʨʦʪʢʦʟʦʨʦʩʪʽ ʽ ʜʠʥʘʤʽʢʦʶ 

ʾʾ ʨʦʟʚʠʪʢʫ [10]. ʏʠʩʣʝʥʥʽ ʨʦʙʦʪʠ, ʷʢʽ ʜʦʩʣʽʜʞʫʚʘʣʠ ʚʧʣʠʚ ʦʩʚʽʪʠ ʥʘ 

ʢʦʨʦʪʢʦʟʦʨʽʩʪʴ, ʚʠʷʚʠʣʠ ʢʦʨʝʣʷʮʽʶ ʤʽʞ ʚʠʱʠʤ ʨʽʚʥʝʤ ʦʩʚʽʪʠ ʪʘ ʚʠʱʦʶ 

ʧʦʰʠʨʝʥʽʩʪʶ ʤʽʦʧʽʾ. ʊʘʢ, ʫ ʚʠʧʫʩʢʥʠʢʽʚ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʯʘʩʪʢʘ ʤʽʦʧʽʯʥʠʭ 

ʦʩʽʙ ʙʫʣʘ ʚʠʱʦʶ (53%), ʥʽʞ ʯʘʩʪʢʘ ʪʠʭ, ʭʪʦ ʟʘʢʽʥʯʠʚ ʩʝʨʝʜʥʶ (34,8%) 

ʘʙʦ ʧʦʯʘʪʢʦʚʫ (34,7%) ʧʨʦʬʝʩʽʡʥʫ ʰʢʦʣʫ, ʽ ʙʽʣʴʰʝ, ʥʽʞ ʫ ʪʠʭ, ʭʪʦ ʥʝ 

ʤʘʻ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ (23,9%) [11]. ɺʠʷʚʣʝʥʽ ʬʘʢʪʠ ʧʦʟʠʪʠʚʥʦʾ 

ʘʩʦʮʽʘʮʽʾ ʢʦʨʦʪʢʦʟʦʨʦʩʪʽ ʟ ʚʠʱʦʶ ʘʢʘʜʝʤʽʯʥʦʶ ʧʨʘʮʝʟʜʘʪʥʽʩʪʶ, 

ʟʜʘʪʥʽʩʪʶ ʜʦ ʯʠʪʘʥʥʷ ʪʘ ʦʮʽʥʢʦʶ ʪʝʩʪʫ ʥʘ ʥʝʚʝʨʙʘʣʴʥʠʡ IQ. 

ɿʘʣʠʰʘʻʪʴʩʷ ʥʝʚʠʟʥʘʯʝʥʠʤʠ ʧʠʪʘʥʥʷ ʱʦʜʦ ʪʦʛʦ, ʯʠ ʘʩʦʮʽʡʦʚʘʥʠʡ IQ ʟ 

ʢʦʨʦʪʢʦʟʦʨʽʩʪʶ, ʪʦʤʫ ʱʦ ʜʽʪʠ, ʷʢʽ ʢʨʘʱʝ ʧʨʘʮʶʶʪʴ ʫ ʪʝʩʪʘʭ IQ, ʤʦʞʫʪʴ 

ʧʨʦʩʪʦ ʯʠʪʘʪʠ ʙʽʣʴʰʝ, ʯʠ IQ ʤʦʞʝ ʙʫʪʠ ʣʠʰʝ ʩʫʨʦʛʘʪʥʠʤ ʤʘʨʢʝʨʦʤ 

ʜʣʷ ʨʦʙʦʪʠ ʙʣʠʟʴʢʦʶ ʨʦʙʦʪʦʶ.  

ʅʝʩʢʦʨʝʛʦʚʘʥʘ ʛʦʩʪʨʦʪʘ ʟʦʨʫ ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ ʧʨʠʯʠʥʦʶ ʨʦʟʚʠʪʢʫ 

ʢʦʨʦʪʢʦʟʦʨʦʩʪʽ. ʊʝʦʨʽʷ çʨʝʪʠʥʘʣʴʥʦʛʦ ʜʝʬʦʢʫʩʫè ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ 

ʤʝʭʘʥʽʟʤʽ ʨʝʛʫʣʶʚʘʥʥʷ ʦʯʥʦʛʦ ʨʦʩʪʫ. ʇʦʩʪʫʣʶʻʪʴʩʷ, ʱʦ ʟʤʝʥʰʝʥʥʷ 

ʧʣʦʱʽ ʨʦʟʬʦʢʫʩʫʚʘʥʥʷ ʩʽʪʢʽʚʢʠ ʟʥʠʞʫʻ ʰʚʠʜʢʽʩʪʴ ʚʠʚʽʣʴʥʝʥʥʷ 
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ʥʝʡʨʦʤʦʜʫʣʷʪʦʨʽʚ ʩʽʪʢʽʚʢʠ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʩʠʥʪʝʟʫ ʧʨʦʪʝʦʛʣʽʢʘʥʫ, ʱʦ 

ʟʤʝʥʰʫʻ ʩʢʣʝʨʘʣʴʥʫ ʩʪʨʫʢʪʫʨʥʫ ʮʽʣʽʩʥʽʩʪʴ.  ʎʝ ʟʙʽʣʴʰʫʻ ʰʚʠʜʢʽʩʪʴ 

ʩʢʣʝʨʘʣʴʥʦʛʦ ʨʦʩʪʫ, ʘ ʦʩʪʘʥʥʻ - ʦʩʴʦʚʫ ʜʦʚʞʠʥʫ ʦʢʘ. ʈʦʟʬʦʢʫʩʫʚʘʥʥʷ 

ʩʽʪʢʽʚʢʠ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʧʝʨʽʦʜʫ ʯʘʩʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʦʩʴʦʚʦʛʦ ʟʨʦʩʪʘʥʥʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʷʚʠ ʽ ʨʦʟʚʠʪʢʫ ʤʽʦʧʽʾ [12]. 

ʆʪʞʝ, ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʚʢʘʟʫʻ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʧʦʛʣʠʙʣʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʙʣʝʤʠ ʢʦʨʦʪʢʦʟʦʨʦʩʪʽ, ʧʠʪʘʥʴ ʾʾ ʝʪʽʦʣʦʛʽʾ 

ʪʘ ʧʘʪʦʛʝʥʝʟʫ. 
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ɸʅɸʃɯɿ ʇʆʐʀʈɽʅʆʉʊɯ ɿɸʍɺʆʈʖɺɸʅʔ ʉɽʈʎɽɺʆ-
ʉʋɼʀʅʅʆɰ ʉʀʉʊɽʄʀ ʋ ʊɽʈʅʆʇɯʃʔʉʔʂɯʁ ʆɹʃɸʉʊɯ 

ʂʦʣʦʤʽʻʮʴ ʄ.ʇ., ʉʽʤʦʨʘ ʄ.ʄ. 

ʂʨʝʤʝʥʝʮʴʢʘ ʦʙʣʘʩʥʘ ʛʫʤʘʥʽʪʘʨʥʦ-ʧʝʜʘʦʛʽʯʥʘ ʘʢʘʜʝʤʽʷ ʤ̔. ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

ɿʘʭʚʦʨʶʚʘʥʥʷ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ʟʘʡʤʘʶʪʴ ʧʨʦʚʽʜʥʝ 

ʤʽʩʮʝ ʚ ʩʪʨʫʢʪʫʨʽ ʟʘʛʘʣʴʥʦʾ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʪʘ ʻ ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ 

ʧʨʠʯʠʥ ʩʪʽʡʢʦʾ ʚʪʨʘʪʠ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʽʥʚʘʣʽʜʠʟʘʮʽʾ ʪʘ ʩʤʝʨʪʥʦʩʪʽ 

ʥʘʩʝʣʝʥʥʷ ʷʢ ʚ ʋʢʨʘʾʥʽ, ʪʘʢ ʽ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ [1, ʩ. 110-112; 2]. 

ʋʨʙʘʥʽʟʘʮʽʷ, ʽʥʜʫʩʪʨʽʘʣʽʟʘʮʽʷ, ʩʚʽʪʦʚʘ ʝʢʦʥʦʤʽʯʥʘ ʢʨʠʟʘ, ʧʨʠʰʚʠʜʰʝʥʥʷ 

ʩʫʯʘʩʥʦʛʦ ʨʠʪʤʫ ʞʠʪʪʷ ʨʘʟʦʤ ʟ ʝʢʦʣʦʛʽʯʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʥʘʚʢʦ-

ʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʝ ʪʽʣʴʢʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʥʠʞʝʥʥʷ ʨʝʟʠʩ-

ʪʝʥʪʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ, ʘ ʡ ʨʦʙʣʷʪʴ ʩʫʯʘʩʥʠʭ ʣʶʜʝʡ ʤʝʥʰ ʩʪʽʡʢʠʤʠ ʜʦ 

ʧʩʠʭʦʝʤʦʮʽʡʥʠʭ ʩʪʨʝʩʽʚ, ʱʦ ʻ ʚʘʞʣʠʚʦʶ ʣʘʥʢʦʶ ʫ ʨʦʟʚʠʪʢʫ ʽʰʝʤʽʯʥʦʾ 

ʭʚʦʨʦʙʠ ʩʝʨʮʷ, ʽʥʬʘʨʢʪʫ ʤʽʦʢʘʨʜʘ, ʛʽʧʝʨʪʦʥʽʯʥʦʛʦ ʢʨʠʟʫ [3, ʩ. 96-100]. 

ʄʝʪʦʶ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʧʦʰʠʨʝʥʽʩʪʴ ʪʘ 

ʥʘʩʣʽʜʢʠ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʫ ʊʝʨʥʦʧʽʣʴʩʴʢʽʡ ʦʙʣʘʩʪʽ. ʋ 

ʜʦʩʣʽʜʞʝʥʽ ʚʠʢʦʨʠʩʪʘʥʦ ʜʘʥʽ ɼʝʨʞʢʦʤʩʪʘʪʫ ʋʢʨʘʾʥʠ, ʎʝʥʪʨʫ ʤʝʜʠʯʥʦʾ 

ʩʪʘʪʠʩʪʠʢʠ ʄʆɿ ʋʢʨʘʾʥʠ ʪʘ ʊʝʨʥʦʧʽʣʴʩʴʢʦʛʦ ʦʙʣʘʩʥʦʛʦ ʮʝʥʪʨʫ 

ʤʝʜʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ; ʟʘʩʪʦʩʦʚʘʥʦ ʤʝʪʦʜ ʜʠʥʘʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ 

ʚʠʢʦʧʽʶʚʘʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ. 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʥʘ ʭʚʦʨʦʙʠ ʩʠʩʪʝʤʠ ʢʨʦʚʦʦʙʽʛʫ 

ʫ ʊʝʨʥʦʧʽʣʴʩʴʢʽʡ ʦʙʣʘʩʪʽ ʧʨʦʪʷʛʦʤ 2000-2018 ʨʦʢʽʚ [4, ʩ. 23-25], 

ʟôʷʩʫʚʘʣʠ, ʱʦ ʨʽʚʝʥʴ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ (ʪʘʙʣ.1)  ʟʙʽʣʴʰʠʚʩʷ  ʟ 4142, 4 ʥʘ 

100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ ʫ 2000 ʨʦʮʽ ʜʦ 5513,5 ʫ 2018 ʨʦʮʽ (ʪʝʤʧ ʧʨʠʨʦʩʪʫ 

ʩʪʘʥʦʚʠʚ 33,0 %). 

ʊʘʙʣʠʮʷ 1.  

ɿʘʭʚʦʨʶʚʘʥʽʩʪʴ ʥʘ ʭʚʦʨʦʙʠ ʩʠʩʪʝʤʠ ʢʨʦʚʦʦʙʽʛʫ ʩʝʨʝʜ 

ʜʦʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʥʷ (18 ʨ ʽ ʩʪʘʨʰʝ) ʥʘ 100 ʪʠʩ. ʥʘʩ. 
ʈʽʢ 2010 2015 2016 2017 2018 

ʅʘʨʦʜʞʫʚʘʥʽʩʪʴ 10,9 10,1 9,3 8,7 8,1 

ʉʤʝʨʪʥʽʩʪʴ 14,4 14,3 14,0 14,0 14,3 

ʇʨʠʨʦʜʥʽʡ ʧʨʠʨʽʩʪ -3,5 -4,2 -4,7 -5,3 -6,2 

 

ɼʝʤʦʛʨʘʬʽʯʥʘ ʩʠʪʫʘʮʽʷ, ʷʢʘ ʩʢʣʘʣʘʩʷ ʚ ʦʙʣʘʩʪʽ ʫ 2018 ʨʦʮʽ [4], 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷʤ ʥʘʨʦʜʞʫʚʘʥʦʩʪʽ ʪʘ ʚʽʜôʻʤʥʠʤ 

ʧʦʢʘʟʥʠʢʦʤ ʧʨʠʨʦʜʥʦʛʦ ʧʨʠʨʦʩʪʫ (ʪʘʙʣ. 2) 
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ʊʘʙʣʠʮʷ 2.  

ʏʠʩʝʣʴʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʫ ʊʝʨʥʦʧʽʣʴʩʴʢʽʡ ʦʙʣʘʩʪʽ ʟʘ ʜʘʥʠʤʠ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʛʦ ʮʝʥʪʨʫ ʤʝʜʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ 

ʇʦʢʘʟʥʠʢ ʟʘʛʘʣʴʥʦʾ ʩʤʝʨʪʥʦʩʪʽ ʧʦʨʽʚʥʷʥʦ ʟ 2016-17 ʨʨ. ʜʝʱʦ 

ʟʙʽʣʴʰʠʚʩʷ ʽ ʩʪʘʥʦʚʠʪʴ 14,3. ʇʨʠʨʦʜʥʠʡ ʧʨʠʨʽʩʪ ʥʘʩʝʣʝʥʥʷ ʚ ʦʙʣʘʩʪʽ 

ʚʽʜôʻʤʥʠʡ ʽ ʩʪʘʥʦʚʠʪʴ -6,2 ʧʨʦʪʠ -5,3 ʫ 2017 ʨʦʮʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚ 

ʦʙʣʘʩʪʽ ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʧʨʦʮʝʩ ʜʝʧʦʧʫʣʷʮʽʾ.  ɿʥʘʯʥʫ ʨʦʣʴ ʫ ʩʤʝʨʪʥʦʩʪʽ 

ʥʘʩʝʣʝʥʥʷ ʚʽʜʽʛʨʘʶʪʴ ʭʚʦʨʦʙʠ ʩʠʩʪʝʤʠ ʢʨʦʚʦʦʙʽʛʫ [5]. ʉʝʨʝʜ ʥʠʭ ʫ 

ʜʘʥʽʡ ʦʙʣʘʩʪʽ  ʧʨʦʚʽʜʥʝ ʤʽʩʮʝ ʟʘʡʤʘʻ ʽʰʝʤʽʯʥʘ ʭʚʦʨʦʙʘ ʩʝʨʮʷ, ʷʢʘ 

ʜʝʱʦ ʧʝʨʝʚʠʱʫʻ ʧʦʢʘʟʥʠʢʠ ʩʤʝʨʪʥʦʩʪʽ ʧʦ ʋʢʨʘʾʥʽ. ʎʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʽ 

ʭʚʦʨʦʙʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʤʝʥʰʠʤ ʨʽʚʥʝʤ ʩʤʝʨʪʥʦʩʪʽ ʫ 

ʊʝʨʥʦʧʽʣʴʩʴʢʽʡ ʦʙʣʘʩʪʽ ʥʽʞ ʟʘʛʘʣʦʤ ʧʦ ʋʢʨʘʾʥʽ (ʨʠʩ. 1) 

 
ʈʠʩ.1.  ʈʽʚʝʥʴ ʩʤʝʨʪʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʚʽʜ ʭʚʦʨʦʙ ʦʨʛʘʥʽʚ ʢʨʦʚʦʦʙʽʛʫ  

( ʥʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ ) 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʧʦʢʘʟʥʠʢʠ ʩʤʝʨʪʥʦʩʪʽ ʚʽʜ ʽʰʝʤʽʯʥʦʾ ʭʚʦʨʦʙʠ ʟʘ 

2015-18 ʨʨ. [5] ʚʩʪʘʥʦʚʠʣʠ,  ʱʦ ʫ ʊʝʨʥʦʧʽʣʴʩʴʢʽʡ ʦʙʣʘʩʪʽ ʚʦʥʠ ʻ ʜʝʱʦ 

ʙʽʣʴʰʠʤʠ ʚʽʜ ʜʘʥʠʭ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʦ ʋʢʨʘʾʥʽ (ʨʠʩ.2). 
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ʪʠʩ. 

ʥʘʩʝʣʝʥʥʷ 

4142,4 4585,1 5565,3 5429,9 5404,5 5940,6 5513,5 33,0% 
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ʈʠʩ.2. ʉʤʝʨʪʥʽʩʪʴ ʚʽʜ ʽʰʝʤʽʯʥʦʾ ʭʚʦʨʦʙʠ (ʥʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ) 

ʊʘʢʦʞ ʥʘʷʚʥʘ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʩʤʝʨʪʝʡ ʚʽʜ ʮʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʠʭ 

ʭʚʦʨʦʙ. ʋ ʊʝʨʥʦʧʽʣʴʩʴʢʽʡ ʦʙʣʘʩʪʽ ʮʽ ʧʦʢʘʟʥʠʢʠ [5] ʻ ʟʥʘʯʥʦ ʤʝʥʰʠʤʠ, 

ʥʽʞ ʧʦ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ (ʨʠʩ. 3). 

 
ʈʠʩ.3. ʉʤʝʨʪʥʽʩʪʴ ʚʽʜ ʮʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʠʭ ʭʚʦʨʦʙ (ʥʘ 100ʪʠʩ. ʥʘʩʝʣʝʥʥʷ) 

ʆʩʥʦʚʥʠʤʠ ʩʢʣʘʜʦʚʠʤʠ ʩʠʩʪʝʤʠ ʧʨʦʬʽʣʘʢʪʠʢʠ ʟʘʭʚʦʨʶʚʘʥʴ ʻ 

ʽʥʬʦʨʤʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʱʦʜʦ ʚʘʞʣʠʚʦʩʪʽ ʟʜʦʨʦʚʦʛʦ ʩʧʦʩʦʙʫ ʞʠʪʪʷ 

ʪʘ ʩʚʦʻʯʘʩʥʦʛʦ ʚʠʷʚʣʝʥʥʷ ʭʚʦʨʦʙ, ʟʘʚʯʘʩʥʽ ʧʨʦʬʽʣʘʢʪʠʯʥʽ ʦʛʣʷʜʠ. 

ʆʩʪʘʥʥʽ ʜʘʶʪʴ ʟʤʦʛʫ ʷʢʦʤʦʛʘ ʨʘʥʽʰʝ ʚʠʷʚʠʪʠ ʭʚʦʨʦʙʫ ʪʘ ʩʧʨʠʷʶʪʴ 

ʚʠʱʽʡ ʽʤʦʚʽʨʥʦʩʪʽ ʾʾ ʧʦʜʦʣʘʥʥʷ.  

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 
1. ʂʦʚʘʣʝʥʢʦ ɺ.ʄ., ʂʦʨʥʘʮʴʢʠʡ ɺ.ʄ. ʈʝʛʽʦʥʘʣʴʥʽ ʤʝʜʠʢʦ-ʩʦʮʽʘʣʴʥʽ ʧʨʦʙʣʝʤʠ 
ʭʚʦʨʦʙ ʩʠʩʪʝʤʠ ʢʨʦʚʦʦʙʽʛʫ. ɼʠʥʘʤʽʢʘ ʪʘ ʘʥʘʣʽʟ. ʂʠʾʚ, 2013. 239 ʩ. 

2. ʉʪʘʪʠʩʪʠʯʥʘ ʽʥʬʦʨʤʘʮʽʷ ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʩʪʘʪʠʩʪʠʢʠ ʋʢʨʘʾʥʠ. URL:  
http:// www.ukrstat.gov.ua. 

3. ʂʦʨʥʘʮʴʢʠʡ ɺ. ʄ. ɺʧʣʠʚ ʧʩʠʭʦʝʤʦʮʽʡʥʠʭ ʧʦʨʫʰʝʥʴ ʥʘ ʨʦʟʚʠʪʦʢ ʽ ʧʝʨʝʙʽʛ 
ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʧʘʪʦʣʦʛʽʾ: ʦʛʣʷʜ. ʋʢʨ. ʢʘʨʜʽʦʣʦʛ. ʞʫʨʥʘʣ. 2008. ˉ 6.  
ʉ. 96 ï100. 

4. ʆʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ ʩʪʘʥʫ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ ʪʘ ʨʝʩʫʨʩʽʚ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ 
ʊʝʨʥʦʧʽʣʴʩʴʢʦʾ ʦʙʣʘʩʪʽ [ʜʦʚ] / ɯʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʠʡ ʮʝʥʪʨ ʤʝʜʠʯʥʦʾ 
ʩʪʘʪʠʩʪʠʢʠ. ʊʝʨʥʦʧʽʣʴ, 2019. 

5. ʇʦʢʘʟʥʠʢʠ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʚ 
ʋʢʨʘʾʥʽ [ʜʦʚ] / ʄʆɿ ʋʢʨʘʾʥʠ, ʎʝʥʪʨ ʤʝʜʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ. ʂʠʾʚ, 2015-2018. 
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ɼʆʉʃɯɼɾɽʅʅʗ ɸɼɸʇʊɸʎɯʁʅʀʍ ʄʆɾʃʀɺʆʉʊɽʁ 
ʋ ʉʋʏɸʉʅʀʍ ʐʂʆʃʗʈɯɺ 

ʂʦʮ ʉ. ʄ., ɿʘʩʢʘʣʴʢʦ ʆ. ʄ., ʂʦʮ ɺ. ʇ. 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ɻ.ʉ. ʉʢʦʚʦʨʦʜʠ 

ɺʠʚʯʝʥʥʷ ʜʘʥʦʾ ʪʝʤʠ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʠʤ. ʅʘ ʜʫʤʢʫ ʨʷʜʫ 

ʜʦʩʣʽʜʥʠʢʽʚ, ʚ ʦʩʥʦʚʽ ʽʩʪʦʪʥʦʛʦ ʧʦʛʽʨʰʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ 

ʦʨʛʘʥʽʟʤʫ [14] ʣʝʞʠʪʴ ʧʝʚʥʠʡ ʢʦʤʧʣʝʢʩ ʧʨʠʯʠʥ, ʧʨʦʚʽʜʥʫ ʨʦʣʴ ʩʝʨʝʜ 

ʷʢʠʭ ʚʽʜʽʛʨʘʻ ʚʠʨʘʞʝʥʝ ʟʥʠʞʝʥʥʷ ʘʜʘʧʪʠʚʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʦʨʛʘʥʽʟʤʫ, 

ʥʝ ʟʜʘʪʥʽʩʪʴ ʜʦ ʘʜʝʢʚʘʪʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ʥʝʩʧʨʠʷʪʣʠʚʽ ʚʧʣʠʚʠ 

ʟʦʚʥʽʰʥʴʦʛʦ ʦʪʦʯʝʥʥʷ (ʈ.ʄ. ɹʘʝʚʩʢʠʡ, 1988; ʃ.ʍ. ɻʘʨʢʘʚʽ ʽʟ ʩʧʽʚʘʚʪ., 

1990; J. Kummer, 1998; ʌ.ɯ. ʂʦʤʘʨʦʚ, 2001; ɽ.ʄ. ʂʘʟʽʥ ʽʟ ʩʧʽʚʘʚʪ., 2002). 

ʌʘʢʪʦʨʘʤʠ ʧʨʦʚʦʢʘʪʦʨʘʤʠ ʪʘʢʦʞ ʻ ʨʽʚʝʥʴ ʭʦʣʝʩʪʝʨʠʥʫ, ʥʝʜʦʩʪʘʪʥʽʩʪʴ 

ʬʽʟʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʧʩʠʭʦʝʤʦʮʽʡʥʠʡ ʩʪʘʥ [3, 6,11]. 

ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠʣʽʪʴ ʙʘʛʘʪʦ ʜʦʩʣʽʜʥʠʢʽʚ ʟʘʡʤʘʶʪʴʩʷ 

ʧʨʦʙʣʝʤʦʶ ʬʽʟʠʯʥʦʛʦ ʟʜʦʨʦʚôʷ, ʨʦʟʚʠʪʢʫ, ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ 

ʦʨʛʘʥʽʟʤʫ ʪʘ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ ʜʽʪʝʡ, ʧʽʜʣʽʪʢʽʚ ʪʘ ʤʦʣʦʜʽ  

[2, 3, 5-12].ʆʜʥʘ ʽʟ ʧʨʠʯʠʥ ʟʥʠʞʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʦʨʛʘʥʽʟʤʫ ï 

ʛʽʧʦʜʠʥʘʤʽʷ. ɼʦʩʣʽʜʞʝʥʥʷ ɸʤʦʩʦʚʘ ʧʦʢʘʟʘʣʠ, ʱʦ ʚ ʰʢʦʣʷʨʽʚ, ʷʢʽ 

ʨʝʛʫʣʷʨʥʦ ʚʠʢʦʥʫʶʪʴ ʬʽʟʠʯʥʽ ʚʧʨʘʚʠ, ʨʠʟʠʢ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʟʥʘʯʥʦ ʤʝʥʰʠʡ, ʧʦʨʽʚʥʷʥʦ ʟ ʜʽʪʴʤʠ, ʷʢʽ ʚʝʜʫʪʴ 

ʤʘʣʦʨʫʭʣʠʚʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷ. ɼʦʩʣʽʜʞʫʚʘʣʠʩʷ ʧʦʢʘʟʥʠʢʠ ʩʝʨʮʝʚʦ-

ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ʫ ʨʝʩʧʦʥʜʝʥʪʽʚ ʽʟ ʨʽʟʥʠʤ ʨʽʚʥʝʤ ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ. 

ʇʦʢʘʟʘʥʦ, ʱʦ ʩʠʩʪʝʤʘʪʠʯʥʘ ʥʝʩʪʘʯʘ ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʥʠʟʴʢʠʡ 

ʨʽʚʝʥʴ ʨʫʭʦʚʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʧʨʠʚʦʜʷʪʴ ʜʦ ʟʤʽʱʝʥʥʷ ʙʘʣʘʥʩʫ 

ʚʝʛʝʪʘʪʠʚʥʦʾ ʨʝʛʫʣʷʮʽʾ ʩʝʨʮʷ ʫ ʩʪʦʨʦʥʫ ʩʠʤʧʘʪʠʯʥʦʾ ʜʽʾ [10]. 

ɼʣʷ ʦʮʽʥʢʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʦʨʛʘʥʽʟʤʫ ʫ ʬʽʟʽʦʣʦʛʽʾ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʧʦʢʘʟʥʠʢʠ. ʆʜʠʥ ʽʟ ʥʠʭ - ʮʝ ʘʜʘʧʪʘʮʽʡʥʠʡ 

ʧʦʪʝʥʮʽʘʣ. ɺʠʟʥʘʯʝʥʥʷ ʘʜʘʧʪʘʮʽʡʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ (ɸʇ) ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʛʦʚʦʨʠʪʠ ʧʨʦ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ [1, 2, 6, 15]. 

ʄʽʞ ʩʪʘʥʦʤ ʟʜʦʨʦʚôʷ ʽ ʭʚʦʨʦʙʠ ʚʠʜʽʣʷʶʪʴ ʧʝʨʝʭʽʜʥʠʡ, ʪʘʢ ʙʠ ʤʦʚʠʪʠ 

ʪʨʝʪʽʡ ʩʪʘʥ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ çʥʝʧʦʚʥʠʤè ʟʜʦʨʦʚôʷʤ. ʎʝ 

ʧʝʨʝʜʧʘʪʦʣʦʛʽʯʥʠʡ ʩʪʘʥ, ʧʨʠ ʷʢʦʤʫ ʨʝʛʫʣʷʮʽʷ ʧʩʠʭʽʯʥʠʭ ʪʘ ʬʽʟʠʯʥʠʭ 

ʬʫʥʢʮʽʡ ʤʝʥʰ ʜʦʩʢʦʥʘʣʘ, ʱʦ ʚʞʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʭʚʦʨʦʙʣʠʚʦʛʦ  

ʩʪʘʥʫ. ʉʪʘʥ çʧʝʨʝʜʭʚʦʨʦʙʠè ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʥʠʞʝʥʥʷʤ 

ʘʜʘʧʪʘʮʽʡʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʘʜʘʧʪʘʮʽʡʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʩʪʚʦʨʶʻ ʤʦʞʣʠʚʽʩʪʴ ʜʘʪʠ 

ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʨʝʘʙʽʣʽʪʘʮʽʡʥʦ-ʦʟʜʦʨʦʚʯʠʭ ʟʘʭʦʜʽʚ 

ʪʠʤ, ʫ ʢʦʛʦ ʟʥʠʞʝʥʽ ʘʜʘʧʪʘʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ. 
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ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʠʚʯʠʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʦʨʛʘʥʽʟʤʫ ʟʘ 

ʧʦʢʘʟʥʠʢʘʤʠ ʘʜʘʧʪʘʮʽʡʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʪʘ ʦʮʽʥʠʪʠ ʘʜʘʧʪʘʮʽʡʥʽ 

ʤʦʞʣʠʚʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʰʢʦʣʷʨʽʚ. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʠʡʥʷʣʠ ʫʯʘʩʪʴ 169 ʜʽʪʝʡ ʰʢʽʣʴʥʦʛʦ ʚʽʢʫ. ɼʦʩʣʽʜ-

ʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʫ 2018 ʨʦʮʽ. ʈʦʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʨʦʩʪʠʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ: ʪʦʥʦʤʝʪʨ, ʩʝʢʫʥʜʦʤʽʨ ʟʘ ʩʪʘʥʜʘʨʪ-

ʥʦʶ ʤʝʪʦʜʠʢʦʶ [4, 5, 2, 12]. ʋʩʽ ʚʠʤʽʨʶʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʫ ʧʝʨʰʽʡ 

ʧʦʣʦʚʠʥʽ ʜʥʷ ʥʘʪʱʝʩʝʨʮʝ ʘʙʦ ʯʝʨʝʟ 2-3 ʛʦʜʠʥʠ ʧʽʩʣʷ ʧʨʠʡʥʷʪʪʷ ʾʞʽ. 

ɸʜʘʧʪʘʮʽʡʥʠʡ ʧʦʪʝʥʮʽʘʣ ɸʇ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʦʨʤʫʣʠ 

ʜʝ ʚʨʘʭʦʚʫʻʪʴʩʷ ʏʉʉ ï ʯʘʩʪʦʪʘ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ ʫ ʩʧʦʢʦʾ; ATʜ ï 

ʜʽʘʩʪʦʣʽʯʥʠʡ ʘʨʪʝʨʽʘʣʴʥʠʡ ʪʠʩʢ; ɸʊʩ ï ʩʠʩʪʦʣʽʯʥʠʡ ʘʨʪʝʨʽʘʣʴʥʠʡ ʪʠʩʢ; 

N ï ʚʽʢ; ʄ ï ʤʘʩʘ ʪʽʣʘ; ɿ ï ʟʨʽʩʪ ʪʘ  ʢʦʝʬʽʮʽʻʥʪʠ ʨʽʚʥʷʥʥʷ ʤʥʦʞʠʥʥʦʾ 

ʨʝʛʨʝʩʽʾ [1, 4, 5, 2, 13]. 

ʅʘʡʙʽʣʴʰ ʧʦʚʥʫ ʢʘʨʪʠʥʫ ʘʜʘʧʪʘʮʽʡʥʠʭ ʧʝʨʝʙʫʜʦʚ ʤʦʞʝ ʜʘʪʠ 

ʨʦʟʛʣʷʜ  ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʨʽʚʥʷʤʠ ʘʜʘʧʪʘʮʽʡʥʠʭ ʧʦʪʝʥʮʽʘʣʽʚ. ɿʘ 

ʜʘʥʠʤʠ ʂʚʘʰʥʽʥʦʾ ʃ. ɺ. [12], ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʩʢʨʠʥʽʥʛ-ʜʽʘʛʥʦʩʪʠʢʠ ʩʪʘʥʫ 

ʟʜʦʨʦʚôʷ ʰʢʦʣʷʨʽʚ ʤʦʣʦʜʰʠʭ ʢʣʘʩʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ɸʇ ʧʝʨʝʚʘʞʘʚ 

ʨʽʚʝʥʴ ʟʘʜʦʚʽʣʴʥʦʾ ʘʜʘʧʪʘʮʽʾ ï 55,2 %, ʥʘʧʨʫʞʝʥʥʷ ʘʜʘʧʪʘʮʽʾ ʚʽʜʤʽʯʝʥʦ 

ʫ 31,5 % ʜʽʪʝʡ, ʥʝʟʘʜʦʚʽʣʴʥʘ ʘʜʘʧʪʘʮʽʷ ʚʠʷʚʣʝʥʘ ʫ 9,8 % ʦʙʩʪʝʞʝʥʠʭ.  

ʗʢ ʧʦʢʘʟʘʣʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʥʘʡʙʽʣʴʰʠʡ ʚʽʜʩʦʪʦʢ ʩʝʨʝʜ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʜʽʪʝʡ ʪʠʭ, ʭʪʦ ʤʘʻ ʥʘʧʨʫʞʝʥʥʷ  ʘʜʘʧʪʘʮʽʡʥʠʭ ʤʝʭʘʥʽʟʤʽʚ 

ï 51,09%; ʪʠʭ, ʫ ʢʦʛʦ ʟʘʜʦʚʽʣʴʥʘ ʘʜʘʧʪʘʮʽʷ ï 44,53%; ʟ ʥʝʟʘʜʦʚʽʣʴʥʦʶ 

ʘʜʘʧʪʘʮʽʻʶ ï 2,19%; ʟʨʠʚ ʘʜʘʧʪʘʮʽʾ ï 2,19% (ʊʘʙʣʠʮʷ 1).  

ʊʘʙʣ.1.  

ʈʦʟʧʦʜʽʣ ʟʘ  ʧʦʢʘʟʥʠʢʘʤʠ ʘʜʘʧʪʘʮʽʡʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʩʝʨʝʜ 

ʜʽʪʝʡ ʰʢʽʣʴʥʦʛʦ ʚʽʢʫ 

ɺʽʢ 
ɿʘʜʦʚʽʣʴʥʘ 

ʘʜʘʧʪʘʮʽʷ 

ʅʘʧʨʫʞʝʥʥʷ  

ʘʜʘʧʪʘʮʽʡʥʠʭ 

ʤʝʭʘʥʽʟʤʽʚ 

ʅʝʟʘʜʦʚʽʣʴʥʘ  

ʘʜʘʧʪʘʮʽʷ 

ʦʨʛʘʥʽʟʤʫ 

ɿʨʠʚ 

ʘʜʘʧʪʘʮʽʡ 

ʄʦʣʦʜʰʠʡ 

ʰʢʽʣʴʥʠʡ 

ʚʽʢ 

52,50 % 45% 2,50% - 

ʉʝʨʝʜʥʽʡ 

ʰʢʽʣʴʥʠʡ 

ʚʽʢ 

43,75% 54,17% - 2,08% 

ʉʪʘʨʰʠʡ 

ʰʢʽʣʴʥʠʡ 

ʚʽʢ 

38,76% 53,06% 4,08% 4,08% 

ʈʘʟʦʤ 44,53% 51,09% 2, 19% 2,19% 
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ʎʝ ʛʦʚʦʨʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʫ ʦʩʥʦʚʥʦʾ ʯʘʩʪʠʥʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʥʘʧʨʫʞʝʥʥʷ ʘʜʘʧʪʘʮʽʡʥʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʧʨʠ ʷʢʠʭ ʜʦʩʪʘʪʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ 

ʤʦʞʣʠʚʦʩʪʽ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʤʦʙʽʣʽʟʘʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʨʝʟʝʨʚʽʚ, ʘ 44 ʚʽʜʩʦʪʢʠ ʤʘʶʪʴ ʜʦʩʪʘʪʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ 

ʦʨʛʘʥʽʟʤʫ. ɺʽʜʤʽʪʠʤʦ ʟʘ  ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ, ʥʘʡʤʝʥʰʝ ʜʽʪʝʡ ʽʟ 

ʟʘʜʦʚʽʣʴʥʦʶ ʘʜʘʧʪʘʮʽʻʶ ʪʘ ʜʦʩʪʘʪʥʽʤʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʤʦʞʣʠ-

ʚʦʩʪʷʤʠ ʫ ʛʨʫʧʽ ʩʪʘʨʰʦʛʦ ʰʢʽʣʴʥʦʛʦ ʚʽʢʫ, ʘ ʥʘʡʙʽʣʴʰʝ ï ʫ ʛʨʫʧʽ 

ʤʦʣʦʜʰʦʛʦ ʰʢʽʣʴʥʦʛʦ ʚʽʢʫ. ʋ ʥʠʭ ʘʜʘʧʪʘʮʽʡʥʽ ʨʝʟʝʨʚʠ ʽ ʤʦʞʣʠʚʦʩʪʽ 

ʥʘʡʢʨʘʱʽ  (52,50% - ʟʘʜʦʚʽʣʴʥʘ ʘʜʘʧʪʘʮʽʷ).   

ʆʪʞʝ, ʤʦʞʥʘ ʚʽʜʤʽʪʠʪʠ ʟʥʘʯʥʫ ʯʘʩʪʢʫ ʜʽʪʝʡ ʽʟ ʥʘʧʨʫʞʝʥʥʷʤ ʪʘ 

ʧʦʨʫʰʝʥʥʷʤ ʘʜʘʧʪʘʮʽʾ. ʇʨʠʯʠʥʠ ʪʘʢʠʭ ʨʝʟʫʣʴʪʘʪʽʚ  ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ 

ʚ ʰʢʦʣʽ ʚʠʥʠʢʘʻ ʩʪʦʤʣʝʥʥʷ ʫʯʥʽʚ, ʷʢʝ ʧʦʚʦʣʽ ʟʥʠʞʫʻ ʩʪʫʧʽʥʴ ʘʜʘʧʪʘʮʽʾ 

ʦʨʛʘʥʽʟʤʫ ʜʦ ʫʤʦʚ ʡʦʛʦ ʽʩʥʫʚʘʥʥʷ. ɼʘʣʽ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʟʤʽʥʠ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʟʥʠʞʝʥʥʷʤ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ 

ʦʨʛʘʥʽʟʤʫ, ʱʦ ʧʦ-ʧʝʨʰʝ ʚʽʜʙʠʚʘʻʪʴʩʷ ʥʘ ʩʪʘʥʽ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ 

ʩʠʩʪʝʤʠ, ʪʘʢ ʷʢ ʩʘʤʝ ʚʦʥʘ ʚʽʜʦʙʨʘʞʘʻ ʢʽʣʴʢʽʩʥʫ ʩʪʦʨʦʥʫ ʘʜʘʧʪʘʮʽʡʥʦ-

ʧʨʠʩʪʦʩʫʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʤʦʞʣʠʚʦʩʪʝʡ ʚʩʴʦʛʦ ʦʨʛʘʥʽʟʤʫ. ʅʘʚʽʪʴ 

ʷʢʱʦ ʮʽ ʤʦʞʣʠʚʦʩʪʽ ʡ ʥʝ ʟʥʠʞʝʥʽ, ʪʦ ʧʽʜʪʨʠʤʢʘ ʾʭ ʥʘ ʥʘʣʝʞʥʦʤʫ ʨʽʚʥʽ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʧʝʚʥʦʾ ʥʘʧʨʫʞʝʥʦʩʪʽ ʨʝʛʫʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤ, ʽ 

ʧʝʨʝʜʫʩʽʤ ï ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʚʽʜʙʠʚʘʻʪʴʩʷ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʨʦʟʫʤʦʚʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. ɿ ʚʽʢʦʤ ʬʫʥʢʮʽʦʥʘʣʴʥʽ 

ʤʦʞʣʠʚʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʟʥʠʞʫʶʪʴʩʷ ʫ ʩʫʯʘʩʥʠʭ ʜʽʪʝʡ. ʈʝʟʫʣʴʪʘʪʠ ʙʫʣʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʥʘʜʘʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʩʧʦʩʦʙʫ ʞʠʪʪʷ ʟ ʤʝʪʦʶ 

ʧʨʦʬʽʣʘʢʪʠʢʠ ʧʨʦʙʣʝʤ ʽʟ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʶ ʩʠʩʪʝʤʦʶ. 
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ɼʆʉʃɯɼɾɽʅʅʗ ʌʋʅʂʎɯʆʅɸʃʔʅʆɻʆ ʉʊɸʅʋ ʉʀʉʊɽʄʀ 
ʂʈʆɺʆʆɹɯɻʋ ʋ ʉʋʏɸʉʅʀʍ ʐʂʆʃʗʈɯɺ  

ʂʦʮ ʉ. ʄ., ɿʝʤʣʷʥʘ ʂ. ɸ., ʂʦʮ ɺ. ʇ. 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ɻ.ʉ. ʉʢʦʚʦʨʦʜʠ 

ʅʘ ʜʘʥʠʡ ʯʘʩ ʧʨʦʜʦʚʞʫʶʪʴ ʧʨʦʚʦʜʠʪʠʩʷ ʜʦʩʣʽʜʞʝʥʥʷ ʟʤʽʥ 

ʩʫʢʫʧʥʦʩʪʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ, ʦʩʦʙʣʠʚʦ 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʪʘ ʨʝʩʧʽʨʘʪʦʨʥʦʾ ʧʨʠ ʜʽʾ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ [2-4, 7-10]. 

ɼʦʩʣʽʜʞʝʥʥʷ ɸʤʦʩʦʚʘ ʧʦʢʘʟʘʣʠ, ʱʦ ʚ ʰʢʦʣʷʨʽʚ, ʷʢʽ ʨʝʛʫʣʷʨʥʦ 

ʚʠʢʦʥʫʶʪʴ ʬʽʟʠʯʥʽ ʚʧʨʘʚʠ, ʨʠʟʠʢ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ 

ʟʥʘʯʥʦ ʤʝʥʰʠʡ, ʧʦʨʽʚʥʷʥʦ ʟ ʜʽʪʴʤʠ, ʷʢʽ ʚʝʜʫʪʴ ʤʘʣʦʨʫʭʣʠʚʠʡ ʩʧʦʩʽʙ 

ʞʠʪʪʷ. ɯʩʥʫʻ ʜʚʘ ʨʽʟʥʦʚʠʜʠ ʥʝʩʪʘʯʽ ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ: ʛʽʧʦʢʽʥʝʟʽʷ ï 

ʥʝʩʪʘʯʘ ʤôʷʟʦʚʠʭ ʨʫʭʽʚ; ʛʽʧʦʜʠʥʘʤʽʷ ï ʥʝʩʪʘʯʘ ʬʽʟʠʯʥʦʾ ʥʘʧʨʫʛʠ. 

ɿʘʟʚʠʯʘʡ, ʛʽʧʦʜʠʥʘʤʽʷ ʪʘ ʛʽʧʦʢʽʥʝʟʽʷ ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʦʜʥʘ ʦʜʥʫ ʽ ʜʽʶʪʴ 

ʩʫʤʽʩʥʦ, ʪʦʤʫ ʟʘʤʽʥʷʶʪʴʩʷ ʦʜʥʠʤ ʩʣʦʚʦʤ (çʛʽʧʦʜʠʥʘʤʽʷè) [11]. 
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ʇʨʠ ʟʥʠʞʝʥʥʽ ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʟʥʠʞʫʻʪʴʩʷ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ 

ʚʩʴʦʛʦ ʦʨʛʘʥʽʟʤʫ, ʟʙʽʣʴʰʫʻʪʴʩʷ çʬʽʟʽʦʣʦʛʽʯʥʘ ʮʽʥʘ ʥʘʚʘʥʪʘʞʝʥʥʷè. ɭ 

ʜʘʥʥʽ, ʱʦ ʧʨʠ ʩʣʘʙʢʠʭ ʬʽʟʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷ ʫ ʣʶʜʝʡ ʟ ʤʘʣʦʶ 

ʨʫʭʣʠʚʽʩʪʶ ʨʦʟʚʠʚʘʻʪʴʩʷ ʢʠʩʥʝʚʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ. ɺʩʝ ʯʝʨʝʟ ʪʝ, ʱʦ ʜʦ 

ʮʦɹʛʦ ʫ ʥʠʭ ʧʦʛʽʨʰʠʚʩʷ ʩʪʘʥ ʩʝʨʮʷ (ʘ ʧʨʠ ʮʴʦʤʫ ʧʦʨʫʰʫʶʪʴʩʷ ʧʨʦʮʝʩʠ 

ʙʽʦʣʦʛʽʯʥʦʛʦ ʦʢʠʩʥʝʥʥʷ, ʱʦ ʧʦʛʽʨʰʫʻ ʪʢʘʥʠʥʥʝ ʜʠʭʘʥʥʷ). ʎʝ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʘʥʥʴʦʾ ʧʘʪʦʣʦʛʽʾ ʩʠʩʪʝʤʠ ʢʨʦʚʦʦʙʽʛʫ, ʨʦʟʚʠʪʢʫ 

ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʥʠʭ ʙʣʷʰʦʢ, ʰʚʠʜʢʦʛʦ ʟʥʦʩʫ ʩʠʩʪʝʤʠ. 

ɿʥʘʥʥʷ ʱʦʜʦ ʦʮʽʥʢʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʦʨʛʘʥʽʟʤʫ ʪʘ ʡʦʛʦ 

ʩʠʩʪʝʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʣʶʜʠʥʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ 

ʚʨʘʭʫʚʘʥʥʷ ʮʽʻʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʠ ʨʦʟʨʦʙʮʽ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ 

ʟʙʝʨʝʞʝʥʥʷ ʟʜʦʨʦʚ'ʷ ʪʘ ʚʠʩʦʢʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. ɼʦʩʣʽʜʞʝʥʥʷ ʥʘʮʽʣʝʥʝ 

ʥʘ ʚʠʚʯʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʩʠʩʪʝʤʠ ʢʨʦʚʦʦʙʽʛʫ ʪʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʩʠʩʪʝʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʬʽʟʠʯʥʫ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ 

ʦʨʛʘʥʽʟʤʫ ʩʫʯʘʩʥʠʭ ʜʽʪʝʡ. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ  ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʩʠʩʪʝʤʠ ʢʨʦʚʦʦʙʽʛʫ ʦʨʛʘʥʽʟʤʫ ʩʫʯʘʩʥʠʭ ʜʽʪʝʡ.  

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʠʡʥʷʣʠ ʫʯʘʩʪʴ 200 ʜʽʪʝʡ ʚʽʢʦʤ 6-16  ʨʦʢʽʚ ʫ  

2018 -2019 ʨʦʮʽ.  

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʽ ʟʘʜʘʯ ʫ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʦ-

ʚʫʚʘʣʠʩʷ ʪʘʢʽ ʬʽʟʽʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ: ʪʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ ʨʝʻʩʪʨʘʮʽʾ 

ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ ʩʠʩʪʦʣʽʯʥʦʛʦ (ɸʊʩ), ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ 

ʜʽʘʩʪʦʣʽʯʥʦʛʦ (ɸʊʜ), ʯʘʩʪʦʪʠ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ (ʏʉʉ), ɿ ï ʟʨʦʩʪʫ, 

ʤʘʩʠ ʪʽʣʘ (ʄ); ʨʦʟʨʘʭʫʥʢʦʚʽ ʤʝʪʦʜʠ, ʘ ʪʘʢʦʞ ʩʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ 

ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ. ʈʦʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʩʪʠʭ 

ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ: ʚʘʛʠ, ʪʦʥʦʤʝʪʨ, ʨʦʩʪʦʤʽʨ ʟʘ ʩʪʘʥʜʘʨʪʥʦʶ 

ʤʝʪʦʜʠʢʦʶ [1, 6, 8, 11]. ʋʩʽ ʚʠʤʽʨʶʚʘʥʥʷ  ʧʨʦʚʦʜʠʣʠ ʫ ʧʝʨʰʽʡ ʧʦʣʦʚʠʥʽ 

ʜʥʷ ʥʘʪʱʝʩʝʨʮʝ ʘʙʦ ʯʝʨʝʟ 2-3 ʛʦʜʠʥʠ ʧʽʩʣʷ ʧʨʠʡʥʷʪʪʷ ʾʞʽ.  

ʈʽʚʝʥʴ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʩʠʩʪʝʤʠ ʢʨʦʚʦʦʙʽʛʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʬʦʨʤʫʣʠ ʜʝ ʚʨʘʭʦʚʫʻʪʴʩʷ ʨʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ 

ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ ʩʠʩʪʦʣʽʯʥʦʛʦ (ɸʊʩ), ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ 

ʜʽʘʩʪʦʣʽʯʥʦʛʦ (ɸʊʜ), ɿ ï ʟʨʦʩʪʫ, ʤʘʩʠ ʪʽʣʘ (ʄ); ʏʉʉ ï ʯʘʩʪʦʪʘ ʩʝʨʮʝʚʠʭ 

ʩʢʦʨʦʯʝʥʴ ʟʘ ʭʚʠʣʠʥʫ [6]. 

ʈʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʷʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʽʥʜʝʢʩʫ ʈʦʙʽʥʩʦʥʘ ʧʦʜʘʥʽ ʚ 

ʪʘʙʣʠʮʽ 1.  

ɼʣʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ  ʜʽʪʝʡ ʥʠʟʴʢʠʡ ʧʦʢʘʟʥʠʢ ʈʌʉ ʥʝ ʙʫʚ ʥʘʷʚʥʠʡ ʥʽ 

ʜʣʷ ʢʦʛʦ, ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ï ʜʣʷ 23 %, ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ï ʜʣʷ 16%. 

ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʈʌʉ ʨʽʚʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ 

ʩʠʩʪʝʤʠ ʢʨʦʚʦʦʙʽʛʫ ʰʢʦʣʷʨʽʚ ʚʠʷʚʠʣʠʩʷ ʥʘ ʩʝʨʝʜʥʴʦʤʫ ʨʽʚʥʽ. ʉʣʽʜ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʫ ʛʨʫʧʽ ʜʽʚʯʘʪ ʪʘ ʭʣʦʧʮʽʚ ʨʦʟʧʦʜʽʣ ʟʘ  ʨʽʚʥʝʤ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʩʠʩʪʝʤʠ ʢʨʦʚʦʦʙʽʛʫ ʙʫʚ ʜʝʱʦ ʢʨʘʱʠʡ ʫ ʜʽʚʯʘʪ. 

ɺʽʜʩʦʪʦʢ ʜʽʚʯʘʪ ʽʟ ʨʽʚʥʝʤ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʩʠʩʪʝʤʠ ʢʨʦʚʦʦʙʽʛʫ  
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ʚʠʱʝ ʩʝʨʝʜʥʴʦʛʦ ʙʫʚ 61, ʧʨʦʪʠ 53%.  ʅʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʜʽʪʝʡ ʽʟ 

ʨʽʚʥʝʤ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʩʠʩʪʝʤʠ ʢʨʦʚʦʦʙʽʛʫ ʥʠʞʯʝ ʩʝʨʝʜʥʴʦʛʦ 

ʙʫʣʘ ʚ ʛʨʫʧʽ 13 ʨʦʢʽʚ.  

 

ʊʘʙʣ. 1.  

ʈʦʟʧʦʜʽʣ ʜʽʪʝʡ ʟʘ ʨʽʚʥʝʤ  

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʩʠʩʪʝʤʠ ʢʨʦʚʦʦʙʽʛʫ. 

ɺʽʢ ɺʠʩʦʢʠʡ 
ɺʠʱʝ 

ʩʝʨʝʜʥʴʦʛʦ 
ʉʝʨʝʜʥʽʡ 

ʅʠʞʯʝ- 

ʩʝʨʝʜʥʴʦʛʦ 
ʅʠʟʴʢʠʡ ï 

6ʨʦʢʽʚ 29 57 14 - - 

7ʨʦʢʽʚ 33 50 17 - - 

8ʨʦʢʽʚ 19 69 12 - - 

9ʨʦʢʽʚ 25 67 8 - - 

10ʨʦʢʽʚ  6 63 31 - - 

11ʨʦʢʽʚ  - 86 14 - - 

12ʨʦʢʽʚ  - 60 37 3 - 

13ʨʦʢʽʚ  4 44 41 11 - 

14ʨʦʢʽʚ  25 45 22 8 - 

15ʨʦʢʽʚ  22 59 15 4 - 

16ʨʦʢʽʚ  30 40 30 - - 

ʈʘʟʦʤ  16 57 23 4 - 

ɺʽʜʦʤʦ ʧʨʦ ʛʝʪʝʨʦʭʨʦʥʥʠʡ ʧʨʠʥʮʠʧ ʨʦʟʚʠʪʢʫ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ 

ʩʠʩʪʝʤʠ. ɺʽʥ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʪʝʦʨʽʻʶ ʩʠʩʪʝʤʦʛʝʥʝʟʘ ɸʥʦʭʽʥʘ ʇ.ʂ, 

ʘʩʠʥʭʨʦʥʥʠʡ ʨʦʟʚʠʪʦʢ ʥʝʨʚʦʚʦ-ʤ'ʷʟʦʚʦʛʦ ʘʧʘʨʘʪʫ ʩʝʨʮʷ, 

ʩʪʨʠʙʢʦʧʦʜʽʙʥʠʡ ʧʨʦʮʝʩ ʩʪʘʚʣʝʥʥʷ ʜʠʪʷʯʦʛʦ ʩʝʨʮʷ. ʗʢʱʦ ʚ ʮʽ ʧʝʨʽʦʜʠ 

ʧʦʜʨʘʟʥʠʢʠ ʩʪʨʝʩʦʚʦʛʦ ʭʘʨʘʢʪʝʨʫ ʧʝʨʝʚʠʱʫʶʪʴ ʘʜʘʧʪʠʚʥʽ ʤʦʞʣʠʚʦʩʪʽ 

ʦʨʛʘʥʽʟʤʫ, ʪʦ ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʨʝʘʢʪʠʚʥʦʩʪʽ, ʨʽʚʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʪʘ ʟʜʦʨʦʚôʷ ʚʮʽʣʦʤʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʥʘʜʘʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ 

ʩʧʦʩʦʙʫ ʞʠʪʪʷ ʟ ʤʝʪʦʶ ʧʨʦʬʽʣʘʢʪʠʢʠ ʧʨʦʙʣʝʤ ʽʟ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʶ 

ʩʠʩʪʝʤʦʶ. 
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ɼʆʉʃɯɼɾɽʅʅʗ ʇʆʂɸɿʅʀʂɯɺ ʌɯɿʀʏʅʆɻʆ ʈʆɿɺʀʊʂʋ ʋ 
ɼɯʊɽʁ ʐʂɯʃʔʅʆɻʆ ɺɯʂʋ ʊɸ ɰʍ ɸɼɸʇʊɸʎɯʁʅʀʍ 

ʄʆɾʃʀɺʆʉʊɽʁ  

ʂʦʮ ʉ. ʄ., ʄʘʡʦʨʦʚʘ ʆ. ʈ., ʃʫʛʘʥʩʴʢʘ ɺ. ʆ. 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ɻ.ʉ. ʉʢʦʚʦʨʦʜʠ 

ʋ ʚʩʴʦʤʫ ʩʚʽʪʽ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʝʧʽʜʝʤʽʯʥʠʡ ʨʽʩʪ ʧʦʰʠʨʝʥʥʷ ʦʞʠʨʽʥʥʷ 

ʩʝʨʝʜ ʜʽʪʝʡ, ʱʦ ʚʠʤʘʛʘʻ ʩʝʨʡʦʟʥʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʟ ʙʦʢʫ 

ʧʝʜʽʘʪʨʽʾ ʪʘ ʜʠʪʷʯʦʾ ʝʥʜʦʢʨʠʥʦʣʦʛʽʾ [9]. ʄʘʡʞʝ ʫ 60 % ʜʦʨʦʩʣʠʭ, ʷʢʽ 

ʩʪʨʘʞʜʘʶʪʴ ʦʞʠʨʽʥʥʷʤ, ʧʨʦʙʣʝʤʠ ʽʟ ʟʘʡʚʦʶ ʚʘʛʦʶ ʧʦʯʘʣʠʩʷ ʚ 

ʜʠʪʷʯʦʤʫ ʪʘ ʧʽʜʣʽʪʢʦʚʦʤʫ ʚʽʮʽ. ɿʘʡʚʘ ʚʘʛʘ ʩʘʤʘ ʧʦ ʩʦʙʽ ʫʞʝ  ̒

ʟʘʭʚʦʨʶʚʘʥʥʷʤ. ʂʨʽʤ ʪʦʛʦ, ʚʦʥʘ ʤʦʞʝ ʙʫʪʠ ʩʠʤʧʪʦʤʦʤ (ʧʨʠʯʠʥʦʶ) 

ʨʷʜʫ ʽʥʰʠʭ ʭʚʦʨʦʙ, ʫʩʢʣʘʜʥʶʶʯʠ ʧʨʦʪʽʢʘʥʥʷ ʪʠʭ ʭʚʦʨʦʙ, ʱʦ ʫʞʝ 

ʥʘʷʚʥʽ, ʘʙʦ ʩʪʚʦʨʶʶʯʠ ʫʤʦʚʠ ʜʣʷ ʾʭ ʧʦʷʚʠ. ʂʽʣʴʢʽʩʪʴ ʮʠʭ ʭʚʦʨʦʙ 

ʚʝʣʠʢʘ: ʟʘʭʚʦʨʶʚʘʥʥʷ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ, ʙʦ ʟʙʽʣʴʰʫʻʪʴʩʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʫʛʣʦʙʠ; ʟʘʭʚʦʨʶʚʘʥʥʷ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ 
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(ʜʫʞʝ ʙʘʛʘʪʦ ʾʩʪʴ, ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʐʂʊ); ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ (ʤʘʩʘ ʪʠʩʥʝ ʥʘ ʩʝʨʮʝ); ʧʦʨʫʰʝʥʥʷ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ. 

ʇʨʦʮʝʩʠ ʫʨʙʘʥʽʟʘʮʽʾ  ̔ ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʥʠʞʫʶʪʴ 

ʙʘʞʘʥʥʷ ʬʽʟʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʨʫʭʣʠʚʠʭ ʽʛʦʨ. ɿʘʡʚʘ ʚʘʛʘ ʪʘ ʦʞʠʨʽʥʥʷ ʥʝ 

ʜʘʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʜʽʪʷʤ ʧʨʠʡʤʘʪʠ ʫʯʘʩʪʴ ʫ ʛʨʫʧʦʚʽʡ ʬʽʟʠʯʥʽʡ 

ʘʢʪʠʚʥʦʩʪʽ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʽʪʠ ʱʝ ʤʝʥʰʝ ʨʫʭʘʶʪʴʩʷ, ʱʦ ʟ ʯʘʩʦʤ 

ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʟʘʡʚʦʾ ʚʘʛʠ. 

ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʫ ʦʙʦʭ ʙʘʪʴʢʽʚ ʦʞʠʨʽʥʥʷ, ʽʤʦʚʽʨʥʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ 

ʧʦʜʽʙʥʦʛʦ ʧʦʨʫʰʝʥʥʷ  ʫ ʜʠʪʠʥʠ ʩʢʣʘʜʘʻ 80 %; ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʦʞʠʨʽʥʥʷ 

ʣʠʰʝ ʫ ʤʘʪʝʨʽ ï 50 %, ʪʽʣʴʢʠ ʫ ʙʘʪʴʢʘ ï 38 %. ɻʨʫʧʫ ʨʠʟʠʢʫ ʟ ʨʦʟʚʠʪʢʫ 

ʦʞʠʨʽʥʥʷ ʩʢʣʘʜʘʶʪʴ ʜʽʪʠ, ʱʦ ʤʘʶʪʴ ʧʽʜʚʠʱʝʥʫ ʤʘʩʫ ʪʽʣʘ ʧʨʠ 

ʥʘʨʦʜʞʝʥʥʽ (ʙʽʣʴʰʝ 4 ʢʛ), ʧʨʠ ʧʝʨʝʛʦʜʦʚʫʚʘʥʥʽ, ʥʘʜʤʽʨʥʠʭ ʧʨʠʙʘʚʢʘʭ 

ʱʦʤʽʩʷʯʥʠʭ ʧʦ ʤʘʩʽ. ʩʤʝʩʷʤʠ, ʥʘʨʫʰʝʥʠ ̫ʧʨʘʚʠʣ ʚʚʝʜʝʥʠʷ ʧʨʠʢʦʨʤʘ. 

ɺʠʚʯʝʥʥʷ ʜʘʥʦʾ ʪʝʤʠ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʠʤ. ʄʘʩʘ ʪʘ ʟʨʽʩʪ ʻ 

ʦʩʥʦʚʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ. ɯʩʥʫʻ ʨʷʜ ʝʤʧʽʨʠʯʥʠʭ 

ʤʝʪʦʜʽʚ ʚʠʟʥʘʯʝʥʥʷ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʶ  

ʤʘʩʠ ʪʘ ʟʨʦʩʪʫ. ʊʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽʥʜʝʢʩ ʂʝʪʣʝ, ʱʦ ʜʘʻ 

ʟʘʛʘʣʴʥʝ ʙʘʯʝʥʥʷ ʚʽʜʥʦʰʝʥʥʷ ʟʨʦʩʪʫ ʪʘ ʤʘʩʠ ʪʽʣʘ ʫ ʥʦʨʤʽ  

ʪʘ ʧʨʠ ʧʦʨʫʰʝʥʥʷʭ ʭʘʨʯʫʚʘʥʥʷ.  

ʄʝʪʘ ʨʦʙʦʪʠ ʚʠʚʯʠʪʠ ʧʦʢʘʟʥʠʢʠ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʦʨʛʘʥʽʟʤʫ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ  ʘʜʘʧʪʘʮʽʡʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʪʘ ʦʮʽʥʠʪʠ ʘʜʘʧʪʘʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʰʢʦʣʷʨʽʚ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʶ ʚʠʨʘʞʝʥʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ (ʤʘʩʘ ʤʘʣʘ, ʤʘʩʘ 

ʤʝʥʰʝ ʥʦʨʤʠ, ʤʘʩʘ ʚ ʥʦʨʤʽ, ʤʘʩʘ ʜʝʱʦ ʙʽʣʴʰʝ ʥʦʨʤʠ, ʤʘʩʘ ʙʽʣʴʰʝ 

ʥʦʨʤʠ) ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʤʘʩʦ-ʨʦʩʪʦʚʠʡ ʽʥʜʝʢʩ ʂʝʪʣʝ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ 

ʥʘ ʧʠʪʘʥʥʷ - ʯʠ ʚʽʜʧʦʚʽʜʘʻ ʤʘʩʘ ʟʨʦʩʪʫ.  

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʠʡʥʷʣʠ ʫʯʘʩʪʴ 200 ʜʽʪʝʡ ʰʢʽʣʴʥʦʛʦ ʚʽʢʫ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʫ 2018 ʨʦʮʽ. ʈʦʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʩʪʠʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ: ʪʦʥʦʤʝʪʨ, 

ʩʝʢʫʥʜʦʤʽʨ ʟʘ ʩʪʘʥʜʘʨʪʥʦʶ ʤʝʪʦʜʠʢʦʶ [4, 5, 6, 8]. ʋʩʽ ʚʠʤʽʨʶʚʘʥʥʷ 

ʧʨʦʚʦʜʠʣʠ ʫ ʧʝʨʰʽʡ ʧʦʣʦʚʠʥʽ ʜʥʷ ʥʘʪʱʝʩʝʨʮʝ ʘʙʦ ʯʝʨʝʟ 2-3 ʛʦʜʠʥʠ 

ʧʽʩʣʷ ʧʨʠʡʥʷʪʪʷ ʾʞʽ. 

ɸʜʘʧʪʘʮʽʡʥʠʡ ʧʦʪʝʥʮʽʘʣ ɸʇ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʦʨʤʫʣʠ 

ʜʝ ʚʨʘʭʦʚʫʻʪʴʩʷ ʏʉʉ ï ʯʘʩʪʦʪʘ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ ʫ ʩʧʦʢʦʾ; ATʜ ï 

ʜʽʘʩʪʦʣʽʯʥʠʡ ʘʨʪʝʨʽʘʣʴʥʠʡ ʪʠʩʢ; ɸʊʩ ï ʩʠʩʪʦʣʽʯʥʠʡ ʘʨʪʝʨʽʘʣʴʥʠʡ ʪʠʩʢ; 

N ï ʚʽʢ; ʄ ï ʤʘʩʘ ʪʽʣʘ; ɿ ï ʟʨʽʩʪ, 0,273; 0,014; 0,011; 0,009; 0,008 ï 

ʢʦʝʬʽʮʽʻʥʪʠ ʨʽʚʥʷʥʥʷ ʤʥʦʞʠʥʥʦʾ ʨʝʛʨʝʩʽʾ [1, 2,3,4, 5, 6]. 

ɼʣʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʦʢʘʟʥʠʢ ʽʥʜʝʢʩʫ ʂʝʪʣʝ 0 ʙʫʚ ʥʘʷʚʥʠʡ ʜʣʷ 

16%, ʚʢʘʟʫʚʘʚ ʥʘ ʟʘʡʚʫ ʚʘʛʫ; ʧʦʢʘʟʥʠʢ ʤʘʣʘ ʚʘʛʘ ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ  

12 %; ʤʘʩʫ ʜʝʱʦ ʙʽʣʴʰʝ ʥʦʨʤʠ ʤʘʣʠ 11 % ʜʽʪʝʡ, ʤʘʩʫ ʜʝʱʦ ʤʝʥʰʝ 

ʥʦʨʤʠ ʤʘʣʠ 22 % ʜʽʪʝʡ; ʤʘʩʘ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʥʦʨʤʽ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ  
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39 %. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʜʘʶʪʴ ʟʤʦʛʫ ʢʦʥʩʪʘʪʫʚʘʪʠ ʥʘʷʚʥʽʩʪʴ ʰʢʦʣʷʨʽʚ ʽʟ 

ʟʘʡʚʦʶ ʚʘʛʦʶ ʫ 27 %, ʱʦ ʚ ʧʦʜʘʣʴʰʦʤʫ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʟʥʠʞʝʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʧʨʦʚʦʢʫʚʘʪʠ ʧʨʦʙʣʝʤʠ ʽʟ ʟʜʦʨʦʚôʷʤ. 

ʐʢʦʣʷʨʘʤ ʽʟ ʟʘʡʚʦʶ ʚʘʛʦʶ ʩʣʽʜ ʚʽʜʨʝʛʫʣʶʚʘʪʠ ʭʘʨʯʫʚʘʥʥʷ ʪʘ 

ʟʙʽʣʴʰʠʪʠ ʨʽʚʝʥʴ ʬʽʟʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. ʇʨʠ ʮʴʦʤʫ ʟʥʘʯʥʽʡ ʯʘʩʪʠʥʽ 

ʰʢʦʣʷʨʽʚ ʥʝʦʙʭʽʜʥʦ ʤʦʞʣʠʚʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʷʢʽʩʪʴ ʨʘʮʽʦʥʫ, ʡʦʛʦ 

ʧʦʚʥʦʮʽʥʥʽʩʪʴ, ʘʜʞʝ 34 % ʜʽʪʝʡ ʤʘʣʠ ʟʥʠʞʝʥʫ ʤʘʩʫ ʪʽʣʘ.  

ʈʦʟʧʦʜʽʣ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʘʜʘʧʪʘʮʽʡʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʩʝʨʝʜ 

ʜʽʪʝʡ ʰʢʽʣʴʥʦʛʦ ʚʽʢʫ (ʢʽʣʴʢʽʩʪʴ  /  %) 

ɺʽʢ 
ɿʘʜʦʚʽʣʴʥʘ 

ʘʜʘʧʪʘʮʽʷ 

ʅʘʧʨʫʞʝʥʥʷ 

ʘʜʘʧʪʘʮʽʡʥʠʭ 

ʤʝʭʘʥʽʟʤʽʚ 

ʅʝʟʘʜʦʚʽʣʴʥʘ  

ʘʜʘʧʪʘʮʽʷ 

ʦʨʛʘʥʽʟʤʫ 

ɿʨʠʚ 

ʘʜʘʧʪʘʮʽʡ 

ʄʦʣʦʜʰʠʡ 

ʰʢʽʣʴʥʠʡ 

ʚʽʢ  

(74%) (12%)  (10%) (4%) 

ʉʝʨʝʜʥʽʡ 

ʰʢʽʣʴʥʠʡ 

ʚʽʢ 

 (58%) 1  (33%)  (4%)  (5%) 

ʉʪʘʨʰʠʡ  

ʰʢʽʣʴʥʠʡ  

ʚʽʢ 

 (56%) (38%)  (6%) 0 

ʗʢ ʧʦʢʘʟʘʣʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʥʘʡʙʽʣʴʰʠʡ ʚʽʜʩʦʪʦʢ ʩʝʨʝʜ ʜʦʩʣʽʜ 

ʞʫʚʘʥʠʭ ʜʽʪʝʡ  ʪʠʭ, ʭʪʦ ʤʘʻ ʥʘʧʨʫʞʝʥʥʷ ʘʜʘʧʪʘʮʽʡʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʩʝʨʝʜ 

ʩʪʘʨʰʠʭ ʰʢʦʣʷʨʽʚ ï 38 %; ʫ ʤʦʣʦʜʰʦʤʫ ʰʢʽʣʴʥʦʤʫ ʚʽʮʽ ʾʭ ʚʠʷʚʠʣʦʩʷ 

ʤʘʡʞʝ ʚ ʪʨʠ ʨʘʟʠ ʤʝʥʰʝ. ɿʘʜʦʚʽʣʴʥʘ ʘʜʘʧʪʘʮʽʷ ï ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ 

54 %; ʥʝʟʘʜʦʚʽʣʴʥʘ ʘʜʘʧʪʘʮʽʷ ï 6 %; ʟʨʠʚ ʘʜʘʧʪʘʮʽʾ ï 5 %. ʎʝ ʛʦʚʦʨʠʪʴ 

ʧʨʦ ʪʝ, ʱʦ ʻ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʪʠʭ,  ʫ ʢʦʛʦ ʚʽʜʤʽʯʘʻʪʴʩʷ ʘʜʘʧʪʘʮʽʡʥʠʭ 

ʤʝʭʘʥʽʟʤʽʚ, ʧʨʠ ʷʢʠʭ ʜʦʩʪʘʪʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʟʘʙʝʟʧʝ 

ʯʫʶʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʤʦʙʽʣʽʟʘʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʝʟʝʨʚʽʚ ï 35 %. 

ɿʥʘʯʥʠʡ ʚʽʜʩʦʪʦʢ ʜʽʪʝʡ [7] ʽʟ ʟʘʡʚʦʶ ʚʘʛʦʶ ʪʘ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ 

ʜʽʪʝʡ ʽʟ ʥʘʧʨʫʞʝʥʥʷʤ ʤʝʭʘʥʽʟʤʽʚ ʘʜʘʧʪʘʮʽʾ ʪʘ ʥʝʟʘʜʦʚʽʣʴʥʦʶ 

ʘʜʘʧʪʘʮʽʻʶ ʻ ʚʟʘʻʤʦʟʘʣʝʞʥʠʤʠ ʬʘʢʪʘʤʠ [2, 3]. ʇʨʦʚʝʜʝʥʥʷ 

ʤʦʥʽʪʦʨʠʥʛʫ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ 

ʟʘʭʚʦʨʶʚʘʥʴ. ʈʝʟʫʣʴʪʘʪʠ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʥʘʜʘʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ 

ʱʦʜʦ ʩʧʦʩʦʙʫ ʞʠʪʪʷ ʟ ʤʝʪʦʶ ʧʨʦʬʽʣʘʢʪʠʢʠ ʧʨʦʙʣʝʤ ʽʟ ʩʝʨʮʝʚʦ-

ʩʫʜʠʥʥʦʶ ʩʠʩʪʝʤʦʶ. 
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ɼʆ ʇʀʊɸʅʅʗ ɺʀɺʏɽʅʅʗ ʌʋʅʂʎɯʆʅɸʃʔʅʆɻʆ ʉʊɸʅʋ  
ʉɽʈʎɽɺʆ-ʉʋɼʀʅʅʆɰ ʉʀʉʊɽʄʀ ʋ ʐʂʆʃʗʈɯɺ  

ʃʝʱʝʥʢʦ ʖ.ʆ., ʂʦʮ ʉ.ʄ., ʂʦʮ ɺ.ʇ. 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ɻ.ʉ. ʉʢʦʚʦʨʦʜʠ 

ɺʩʪʫʧ. ɸʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʩʴʦʛʦʜʝʥʥʷ ʻ ʟʤʽʮʥʝʥʥʷ ʪʘ 

ʟʙʝʨʝʞʝʥʥʷ ʟʜʦʨʦʚôʷ ʜʽʪʝʡ. ʋ ʟʚôʷʟʢʫ ʟ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʠʤ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʫ ʰʢʦʣʽ, ʥʝʜʦʩʪʘʪʥʴʦʶ ʨʫʭʦʚʦʶ ʘʢʪʠʚʥʽʩʪʶ ʪʘ ʽʥʰʠʤʠ 

ʥʝʩʧʨʠʷʪʣʠʚʠʤʠ ʯʠʥʥʠʢʘʤʠ ʩʝʨʝʜʦʚʠʱʘ, ʟʨʦʩʪʘʻ ʢʽʣʴʢʽʩʪʴ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʱʦ ʚʠʢʣʠʢʘʶʪʴ ʟʥʠʞʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʦʨʛʘʥʽʟʤʫ [6, 9].ɸ ʷʢ ʚʽʜʦʤʦ ʬʫʥʜʘʤʝʥʪ ʟʜʦʨʦʚôʷ ʟʘʢʣʘʜʘʻʪʴʩʷ ʩʘʤʝ ʚ 

ʜʠʪʠʥʩʪʚʽ. ʈʘʟʦʤ ʟ ʪʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤ ʟ 

ʢʦʞʥʠʤ ʨʦʢʦʤ ʤʦʣʦʜʽʶʪʴ. ʋʧʨʦʜʦʚʞ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʥʝʛʘʪʠʚʥʘ ʪʝʥʜʝʥʮʽʷ ʱʦʜʦ ʟʨʦʩʪʘʥʥʷ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʧʘʪʦʣʦʛʽʾ ʫ 

ʰʢʦʣʷʨʽʚ [3, 7, 9]. 

ʄʝʪʘ ï ʜʦʩʣʽʜʠʪʠ ʟʤʽʥʠ ʫ ʬʫʥʢʮʽʦʥʘʣʴʥʦʤʫ ʩʪʘʥʽ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ 

ʩʠʩʪʝʤʠ ʜʽʪʝʡ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʢʘʪʝʛʦʨʽʡ ʪʘ ʧʦʨʽʚʥʷʪʠ ʾʭ ʽʟ ʜʘʥʠʤʠ 

ʧʦʧʝʨʝʜʥʽʭ ʨʦʢʽʚ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ 2019 ʨʦʢʫ ʚʟʷʣʠ ʫʯʘʩʪʴ  

218 ʜʽʪʝʡ ʤʦʣʦʜʰʦʛʦ (6-10 ʨ.), ʩʝʨʝʜʥʴʦʛʦ (11-15 ʨ.) ʪʘ ʩʪʘʨʰʦʛʦ  

 (16-17 ʨ.) ʰʢʽʣʴʥʦʛʦ ʚʽʢʫ. ɼʣʷ ʦʮʽʥʢʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʩʝʨʮʝʚʦ-

ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʚʠʤʽʨʶʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 



48 

ʛʝʤʦʜʠʥʘʤʽʢʠ (ʧʫʣʴʩʫ ʪʘ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ) ʟʘ ʩʪʘʥʜʘʨʪʥʠʤʠ 

ʤʝʪʦʜʠʢʘʤʠ [4, 5, 2, 8]. ɺʠʟʥʘʯʝʥʥʷ ʪʘ ʨʦʟʰʠʬʨʦʚʢʘ ʽʥʜʝʢʩʫ ʈʦʙʽʥʩʦʥʘ 

ʚʝʣʘʩʷ ʟʘ ʤʝʪʦʜʠʢʦʶ ɻ.ʃ. ɸʧʘʥʘʩʝʥʢʘ, 1992 ʨ. [1]. ɿʥʘʯʝʥʥʷ ʜʣʷ 

ʧʦʨʽʚʥʷʥʥʷ ʚʟʷʪʽ ʽʟ ʜʦʩʣʽʜʞʝʥʴ ʟʘ 2009 ʪʘ 2014 ʨʦʢʠ [3, 6]. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʷʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʽʥʜʝʢʩʫ ʈʦʙʽʥʩʦʥʘ ʧʦʜʘʥʽ ʚ ʪʘʙʣʠʮʽ 1. ʇʨʦʩʣʽʜʢʦʚʫʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ 

ʫʤʦʚʥʠʭ ʦʜʠʥʠʮʴ ʚʽʜ 2009 ʜʦ 2019 ʨʦʢʫ. ʋ ʜʽʪʝʡ ʩʝʨʝʜʥʴʦʛʦ ʰʢʽʣʴʥʦʛʦ 

ʚʽʢʫ ʟʘ ʮʝʡ ʧʝʨʽʦʜ ʽʥʜʝʢʩ ʈʦʙʽʥʩʦʥʘ ʧʦʛʽʨʰʫʻʪʴʩʷ ʥʘ 2 ʫ.ʦ. ʎʝʡ ʧʦʢʘʟʥʠʢ 

ʚʢʘʟʫʻ ʥʘ ʜʦʤʽʥʫʚʘʥʥʷ ʩʠʤʧʘʪʠʯʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʽ ʛʦʚʦʨʠʪʴ ʧʨʦ 

ʥʠʞʯʠʡ ʟʘ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʬʽʟʠʯʥʦʛʦ ʟʜʦʨʦʚôʷ. 

ʊʘʙʣ. 1  

ʈʦʟʧʦʜʽʣ ʰʢʦʣʷʨʽʚ ʟʘ ʩʝʨʝʜʥʽʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʽʥʜʝʢʩʫ ʈʦʙʽʥʩʦʥʘ 

 

ʋ ʜʽʪʝʡ ʤʦʣʦʜʰʦʛʦ ʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʫ 2009 ʨʦʮʽ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʚʠʱʠʡ 

ʟʘ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʪʘ ʜʦʤʽʥʫʚʘʥʥʷ 

ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʾ ʨʝʛʫʣʷʮʽʾ. ɿʘ 10 ʨʦʢʽʚ ʧʦʢʘʟʥʠʢ ʽʥʜʝʢʩʫ ʈʦʙʽʥʩʦʥʘ ʟʨʽʩ 

ʥʘ 6 ʫ.ʦ., ʘ ʨʽʚʝʥʴ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ  ʟʥʠʟʠʚʩʷ ʜʦ ʩʝʨʝʜʥʴʦʛʦ. 

ʊʨʝʪʠʥʘ ʰʢʦʣʷʨʽʚ ʤʦʣʦʜʰʦʛʦ ʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʤʘʶʪʴ ʥʝʛʘʪʠʚʥʽ 

ʧʦʢʘʟʥʠʢʠ ʨʽʚʥʷ ʨʝʛʫʣʷʮʽʾ ʜʽʷʣʴʥʦʩʪʽ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ. ʎʝ 

ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʥʝʜʦʩʪʘʪʥʽʡ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ  

ʩʠʩʪʝʤʠ ʢʨʦʚʦʦʙʽʛʫ ʪʘ ʟʘʛʘʣʴʥʝ ʟʥʠʞʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ ʦʨʛʘʥʽʟʤʫ.  

ʋ ʜʽʪʝʡ ʩʪʘʨʰʦʛʦ ʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʪʘʢʦʞ ʚʽʜʤʽʯʝʥʘ ʪʝʥʜʝʥʮʽʷ ʜʦ 

ʧʦʛʽʨʰʝʥʥʷ: ʧʦʢʘʟʥʠʢʠ ʧʝʨʝʡʰʣʠ ʚʽʜ ʩʝʨʝʜʥʴʦʛʦ ʜʦ ʥʠʞʯʦʛʦ ʟʘ 

ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ, ʥʘ ʱʦ ʚʢʘʟʫʻ ʜʦʩʪʦʚʽʨʥʘ ʟʤʽʥʘ ʧʦʢʘʟʥʠʢʽʚ ʥʘ 8 ʫ.ʦ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʩʝʨʮʝʚʦ-

ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ʽ ʨʝʛʫʣʷʮʽʾ ʾʾ ʜʽʷʣʴʥʦʩʪʽ ʫ 2019 ʨ. ʫ ʰʢʦʣʷʨʽʚ ʜʫʞʝ 

ʨʽʟʥʷʪʴʩʷ (ʪʘʙʣ.2). ɿʘʛʘʣʦʤ, ʤʦʞʥʘ ʧʨʦʩʣʽʜʢʫʚʘʪʠ ʟʙʽʣʴʰʝʥʥʷ 

ʚʽʜʩʦʪʢʦʚʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʫ ʙʽʢ ʥʠʟʴʢʦʛʦ ʪʘ ʥʠʞʯʦʛʦ ʟʘ ʩʝʨʝʜʥʽʡ  

ʨʽʚʥʽ. ʅʝʛʘʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʽʪʝʡ ʤʦʣʦʜʰʦʛʦ ʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʚʽʜʤʽʯʝʥʦ 

ʫ 32,8 %, ʩʝʨʝʜʥʴʦʛʦ ʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ï ʫ 50,4 % ʪʘ ʩʪʘʨʰʦʛʦ ʰʢʽʣʴʥʦʛʦ 

ʚʽʢʫ ï ʫ 52,5 %. 

ʉʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʨʝʛʫʣʷʮʽʾ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ʧʨʠʪʘʤʘʥʥʠʡ 

31,6 % ʤʦʣʦʜʰʠʭ ʰʢʦʣʷʨʽʚ, 34,6 % ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʪʘ 29 % ʜʽʪʝʡ 

ʩʪʘʨʰʦʛʦ ʰʢʽʣʴʥʦʛʦ ʚʽʢʫ. 

  

ɺʽʢʦʚʘ ʢʘʪʝʛʦʨʽʷ 2009 2014 2019 

ʄʦʣʦʜʰʠʡ ʰʢʽʣʴʥʠʡ ʚʽʢ 79,04Ñ8,9 83,5 Ñ 2,41 85,2Ñ4,01 

ʉʝʨʝʜʥʽʡ ʰʢʽʣʴʥʠʡ ʚʽʢ 92,87Ñ2,9 94,28 Ñ 3,59 94,82Ñ7,02 

ʉʪʘʨʰʠʡ ʰʢʽʣʴʥʠʡ ʚʽʢ 83,7Ñ3,7 80,3 Ñ 7,03 91,48Ñ4,05 
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ʅʘʙʘʛʘʪʦ ʤʝʥʰʠʡ ʚʽʜʩʦʪʢʦʚʠʡ ʧʦʢʘʟʥʠʢ ʜʦʩʣʽʜʞʝʥʠʭ ʰʢʦʣʷʨʽʚ 

ʤʘʶʪʴ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʨʝʛʫʣʷʮʽʾ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ: ʤʦʣʦʜʰʽ 

ʰʢʦʣʷʨʽ ï 35,5%, ʩʝʨʝʜʥʽ ï15%, ʩʪʘʨʰʽ ï 18,5% ʚʽʜʧʦʚʽʜʥʦ. 

ʊʘʙʣ. 2  

ɺʽʜʩʦʪʢʦʚʠʡ ʨʦʟʧʦʜʽʣ ʰʢʦʣʷʨʽʚ ʟʘ ʙʘʣʘʤʠ ʽʥʜʝʢʩʫ ʈʦʙʽʥʩʦʥʘ 

ʈʽʚʝʥʴ 
ʄʦʣʦʜʰʠʡ 

ʰʢʽʣʴʥʠʡ ʚʽʢ, % 

ʉʝʨʝʜʥʽʡ 

ʰʢʽʣʴʥʠʡ ʚʽʢ, % 

ʉʪʘʨʰʠʡ 

ʰʢʽʣʴʥʠʡ ʚʽʢ, % 

ʚʠʩʦʢʠʡ 19,1 7,5 10,6 

ʚʠʱʝ ʩʝʨʝʜʥʴʦʛʦ 16,5 7,5 7,9 

ʩʝʨʝʜʥʽʡ 31,6 34,6 29 

ʥʠʞʯʝ ʩʝʨʝʜʥʴʦʛʦ 24,6 16,8 36,8 

ʥʠʟʴʢʠʡ 8,2 33,6 15,7 

ɺʠʩʥʦʚʢʠ. ɿʘʛʘʣʦʤ ʟʘ ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʪʝʥʜʝʥʮʽʷ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʨʝʛʫʣʷʮʽʾ ʜʽʷʣʴʥʦʩʪʽ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ 

ʩʠʩʪʝʤʠ. ʋ ʜʦʩʣʽʜʞʝʥʠʭ ʰʢʦʣʷʨʽʚ 2019 ʨʦʢʫ ʚʽʜʤʽʯʘʶʪʴʩʷ ʥʝʛʘʪʠʚʥʽ 

ʧʦʢʘʟʥʠʢʠ ʨʽʚʥʷ ʨʝʛʫʣʷʮʽʾ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ʙʽʣʴʰ ʥʽʞ ʫ 50 %. 

ʎʝ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʥʝʜʦʩʪʘʪʥʽʡ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ ʩʠʩʪʝʤʠ 

ʢʨʦʚʦʦʙʽʛʫ ʪʘ ʟʘʛʘʣʴʥʝ ʟʥʠʞʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ 

ʦʨʛʘʥʽʟʤʫ ʫ ʮʠʭ ʜʽʪʝʡ. ʇʦʜʘʣʴʰʝ ʧʦʛʽʨʰʝʥʥʷ ʨʝʛʫʣʷʮʽʾ  

ʜʽʷʣʴʥʦʩʪʽ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʨʦʟʚʠʪʢʫ 

ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. 
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ɺʇʃʀɺ ʍʈʆʅʆʊʀʇʋ, ʉʊɸʅʋ ɺɽɻɽʊɸʊʀɺʅʆɰ  

ʅɽʈɺʆɺʆɰ ʉʀʉʊɽʄʀ, ʈɽʇʈɽɿɽʅʊɸʊʀɺʅʀʍ ʉʀʉʊɽʄ ʅɸ 
ʇʆʂɸɿʅʀʂʀ ʋɺɸɻʀ ʉʊʋɼɽʅʊɯɺ-ʇɽʈʐʆʂʋʈʉʅʀʂɯɺ 

ʄʘʢʘʨʦʚʘ ʄ.ʆ., ʂʦʙʘ ʃ.ɺ. 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺ.ʅ. ʂʘʨʘʟʽʥʘ 

 

ʉʪʘʥ ʫʚʘʛʠ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʻ ʦʜʥʠʤ ʟ ʚʘʞʣʠʚʠʭ  

ʯʠʥʥʠʢʽʚ ʾʭ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʫ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ. ɺʽʜʦʤʦ, ʱʦ ʮʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʯʠʥʥʠʢʽʚ. ɿʦʢʨʝʤʘ, ʫ ʩʪʫʜʝʥʪʽʚ-

ʧʝʨʰʦʢʫʨʩʥʠʢʽʚ ʚʦʥʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ  

ʜʦʩʚʽʜʦʤ ʨʦʙʦʪʠ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ, ʘʣʝ ʡ ʘʜʘʧʪʘʮʽʡʥʠʤʠ 

ʤʦʞʣʠʚʦʩʪʷʤʠ ʦʨʛʘʥʽʟʤʫ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʧʨʦʪʷʛʦʤ ʞʦʚʪʥʷ ʪʘ ʣʠʩʪʦʧʘʜʘ  

2018 ʨʦʢʫ. ɹʫʣʦ ʦʙʩʪʝʞʝʥʦ 55 ʩʪʫʜʝʥʪʽʚ ʧʝʨʰʦʛʦ ʢʫʨʩʫ ʙʽʦʣʦʛʽʯʥʦʛʦ 

ʬʘʢʫʣʴʪʝʪʫ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ  

ɺ.ʅ. ʂʘʨʘʟʽʥʘ. ʆʙʩʪʝʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʧʦ ʩʝʨʝʜʘʤ, ʦʩʢʽʣʴʢʠ ʟʘ 

ʨʦʟʢʣʘʜʦʤ ʧʝʨʰʦʢʫʨʩʥʠʢʽʚ ʫ ʮʝʡ ʜʝʥʴ ʥʝ ʧʝʨʝʜʙʘʯʘʣʠʩʷ ʧʨʘʢʪʠʯʥʽ ʪʘ 

ʩʝʤʽʥʘʨʩʴʢʽ ʟʘʥʷʪʪʷ, ʦ 13:40. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʭʨʦʥʦʪʠʧʫ ʩʪʫʜʝʥʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʪʝʩʪ  

ʆ. ʆʩʪʙʝʨʛʘ ʫ ʤʦʜʠʬʽʢʘʮʽʾ ʉ.ɯ.ʉʪʝʧʘʥʦʚʦʾ [1], ʩʪʘʥ ʚʝʛʝʪʘʪʠʚʥʦʾ 

ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʠʭʘʣʴʥʦʾ ʧʨʦʙʠ ʐʪʘʥʛʝ 

[2], ʩʪʘʥ ʚʠʨʘʞʝʥʦʩʪʽ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʭ ʩʠʩʪʝʤ ʚʠʟʥʘʯʘʚʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ɹɯɸʉ-ʪʝʩʪʫ [3]. ʇʦʢʘʟʥʠʢʠ ʩʪʘʥʫ ʫʚʘʛʠ ʦʮʽʥʶʚʘʣʠ ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʨʝʢʪʫʨʥʦʾ ʧʨʦʙʠ ɹʫʨʜʦʥʘ-ɸʥʬʽʤʦʚʘ [4]. 

ʉʧʦʯʘʪʢʫ ʫʩʽ ʦʙʩʪʝʞʝʥʽ ʩʪʫʜʝʥʪʠ ʙʫʣʠ ʨʦʟʧʦʜʽʣʝʥʽ ʟʘ ʩʪʘʥʦʤ 

ʟʜʦʨʦʚôʷ ʥʘ ʜʚʽ ʛʨʫʧʠ: ʫʤʦʚʥʦ ʟʜʦʨʦʚʽ ʩʪʫʜʝʥʪʠ ʪʘ ʩʪʫʜʝʥʪʠ ʟ 

ʭʨʦʥʽʯʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ. ʅʘʜʘʣʽ, ʢʦʞʥʘ ʛʨʫʧʘ ʟʘ ʩʪʘʥʦʤ ʟʜʦʨʦʚôʷ 

ʙʫʣʘ ʧʦʜʽʣʝʥʘ ʥʘ ʧʽʜʛʨʫʧʠ ʟʘ ʭʨʦʥʦʪʠʧʦʤ. ɼʣʷ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ 

ʙʫʣʠ ʦʙʨʘʥʽ ʧʽʜʛʨʫʧʠ ʟ ʩʣʘʙʦ ʚʠʨʘʞʝʥʠʤ ʚʝʯʽʨʥʽʤ ʭʨʦʥʦʪʠʧʦʤ ʪʘ 

ʧʨʦʤʽʞʥʠʤ ʭʨʦʥʦʪʠʧʦʤ. ʆʩʢʽʣʴʢʠ ʨʦʟʧʦʜʽʣ ʜʘʥʠʭ ʟʘ ʫʩʽʤʘ ʧʦʢʘʟʥʠʢʘʤʠ 

ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʥʦʨʤʘʣʴʥʦʛʦ, ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʨʝʣʷʮʽʡ ʪʘ ʘʩʦʮʽʘʮʽʡ 

ʨʦʟʨʘʭʦʚʫʚʘʚʩʷ ʢʦʝʬʽʮʽʻʥʪ ʉʧʽʨʤʝʥʘ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʭʘʣʴʥʦʾ ʧʨʦʙʠ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ 75 % 

ʩʪʫʜʝʥʪʽʚ ʫ ʢʦʞʥʽʡ ʧʽʜʛʨʫʧʽ ʟʥʘʭʦʜʠʣʠʩʷ ʫ ʩʪʘʥʽ ʙʘʣʘʥʩʫ ʤʽʞ 

ʧʘʨʘʩʠʤʧʘʪʠʯʥʠʤ ʪʘ ʩʠʤʧʘʪʠʯʥʠʤ ʚʽʜʜʽʣʘʤʠ, ʦʢʨʽʤ ʧʽʜʛʨʫʧʠ 
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ʩʪʫʜʝʥʪʽʚ ʟ ʭʨʦʥʽʯʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʪʘ ʧʨʦʤʽʞʥʠʤ ʭʨʦʥʦʪʠʧʦʤ, 

ʜʝ ʯʘʩʪʢʘ ʩʪʘʥʫ ʙʘʣʘʥʩʫ ʩʢʣʘʣʘ 67 %. ʋ ʚʩʽʭ ʽʥʰʠʭ ʩʪʫʜʝʥʪʽʚ 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʩʪʘʥʫ ʟʜʦʨʦʚôʷ ʪʘ ʭʨʦʥʦʪʠʧʫ ʧʝʨʝʚʘʞʘʣʘ ʘʢʪʠʚʥʽʩʪʴ 

ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʛʦ ʚʽʜʜʽʣʫ. 

 
ʈʠʩ. 1. ʉʭʝʤʠ ʢʦʨʝʣʷʮʽʡʥʠʭ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ. 

ʇʨʠʤʽʪʢʘ: 1 ï ʫʤʦʚʥʦ ʟʜʦʨʦʚʽ ʩʪʫʜʝʥʪʠ ʩʣʘʙʦ ʚʠʨʘʞʝʥʦʛʦ ʚʝʯʽʨʥʴʦʛʦ 
ʭʨʦʥʦʪʠʧʫ, 2 ï ʫʤʦʚʥʦ ʟʜʦʨʦʚʽ ʩʪʫʜʝʥʪʠ ʧʨʦʤʽʞʥʦʛʦ ʭʨʦʥʦʪʠʧʫ, 3 ï ʩʪʫʜʝʥʪʠ ʟ 
ʭʨʦʥʽʯʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʩʣʘʙʦ ʚʠʨʘʞʝʥʦʛʦ ʚʝʯʽʨʥʴʦʛʦ ʭʨʦʥʦʪʠʧʫ, 4 ï ʩʪʫʜʝʥʪʠ 
ʟ ʭʨʦʥʽʯʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʧʨʦʤʽʞʥʦʛʦ ʭʨʦʥʦʪʠʧʫ; ʂ ï ʨʽʚʝʥʴ ʢʦʥʮʝʥʪʨʘʮʽʾ 
ʫʚʘʛʠ, ʊ ï ʪʦʯʥʽʩʪʴ ʫʚʘʛʠ. ç+è ï ʧʨʷʤʠʡ ʟʚ'ʷʟʦʢ, ç-è ï ʟʚʦʨʦʪʥʽʡ ʟʚ'ʷʟʦʢ, ç+è ï ʥʠʟʴʢʘ 
ʱʽʣʴʥʽʩʪʴ ʟʚôʷʟʢʫ (r<0,4), ç++è ï ʩʝʨʝʜʥʷ ʱʽʣʴʥʽʩʪʴ ʟʚôʷʟʢʫ (r ʚʽʜ 0,4 ʜʦ 0,7), ç+++è - 
ʚʠʩʦʢʘ ʱʽʣʴʥʽʩʪʴ ʟʚôʷʟʢʫ (r ʚʽʜ 0,7 ʜʦ 1,0) 

 

ɼʣʷ ʙʽʣʴʰʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʫ ʢʦʞʥʽʡ ʧʽʜʛʨʫʧʽ ʭʘʨʘʢʪʝʨʥʠʡ ʩʝʨʝʜʥʽʡ 

(ʜʦʩʪʘʪʥʽʡ) ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʢʦʞʥʦʾ ʟ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʭ ʩʠʩʪʝʤ. ɺʘʨʪʦ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʫ ʢʦʞʥʽʡ ʧʽʜʛʨʫʧʽ ʚʽʜ 30 % ʜʦ 70 % ʩʪʫʜʝʥʪʽʚ ʪʘʢʦʞ 

ʤʘʶʪʴ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʚʠʨʘʞʝʥʦʩʪʽ ʜʠʛʽʪʘʣʴʥʦʾ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʾ 
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ʩʠʩʪʝʤʠ, ʘ ʚʽʜ 20 % ʜʦ 30 % - ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʚʠʨʘʞʝʥʦʩʪʽ ʢʽʥʝʩʪʝʪʠʯʥʦʾ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʾ ʩʠʩʪʝʤʠ. ʅʝʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʩʪʫʜʝʥʪʽʚ (ʜʦ 10 % ʫ 

ʢʦʞʥʽʡ ʛʨʫʧʽ) ʤʘʻ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʚʠʨʘʞʝʥʦʩʪʽ ʘʫʜʽʘʣʴʥʦʾ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʾ ʩʠʩʪʝʤʠ. ʉʪʫʜʝʥʪʽʚ, ʱʦ ʤʘʣʠ ʙ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʚʠʨʘʞʝʥʦʩʪʽ ʚʽʟʫʘʣʴʥʦʾ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʾ ʩʠʩʪʝʤʠ, ʚʠʷʚʣʝʥʦ ʥʝ ʙʫʣʦ. 

ɼʣʷ ʩʪʫʜʝʥʪʽʚ ʫʩʽʭ ʧʽʜʛʨʫʧ ʨʽʚʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʫʚʘʛʠ ʪʘ ʪʦʯʥʦʩʪʽ 

ʫʚʘʛʠ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʷʢ ʚʠʩʦʢʽ (ʧʦʥʘʜ 90 %) ʜʣʷ 89 % ʦʙʩʪʝʞʝʥʠʭ, ʷʢ 

ʜʦʙʨʽ ʜʣʷ 7 % ʦʙʩʪʝʞʝʥʠʭ ʪʘ ʩʝʨʝʜʥʽ ʜʣʷ 4 % ʦʙʩʪʝʞʝʥʠʭ. 

ɹʫʣʠ ʦʮʽʥʝʥʽ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʤʽʞ ʭʨʦʥʦʪʠʧʦʤ, ʩʪʘʥʦʤ ʚʝʛʝʪʘʪʠʚʥʦʾ 

ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ, ʨʽʚʥʝʤ ʚʠʨʘʞʝʥʦʩʪʽ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʭ ʩʠʩʪʝʤ, 

ʨʽʚʥʷʤʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʘ ʪʦʯʥʦʩʪʽ ʫʚʘʛʠ ʩʪʫʜʝʥʪʽʚ-ʧʝʨʰʦʢʫʨʩʥʠʢʽʚ. 

ʉʭʝʤʠ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʮʽ ʚʟʘʻʤʦʟʚôʷʟʢʠ, ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩ. 1. 

ɿʘ ʜʘʥʠʭ ʫʤʦʚ ʦʙʩʪʝʞʝʥʥʷ ʚʧʣʠʚ ʭʨʦʥʦʪʠʧʫ ʥʘ ʢʦʥʮʝʥʪʨʘʮʽʶ 

ʪʘ ʪʦʯʥʽʩʪʴ ʫʚʘʛʠ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʣʠʰʝ ʜʣʷ ʦʙʩʪʝʞʝʥʠʭ ʩʪʫʜʝʥʪʽʚ ʟ 

ʭʨʦʥʽʯʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʪʘ ʧʨʦʤʽʞʥʠʤ ʭʨʦʥʦʪʠʧʦʤ. ɺʧʣʠʚ 

ʩʪʘʥʫ ʚʝʛʝʪʘʪʠʚʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʥʘ ʟʘʟʥʘʯʝʥʽ ʧʦʢʘʟʥʠʢʠ ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ ʪʽʣʴʢʠ ʜʣʷ ʫʤʦʚʥʦ ʟʜʦʨʦʚʠʭ ʩʪʫʜʝʥʪʽʚ ʩʣʘʙʦ ʚʠʨʘʞʝʥʦʛʦ 

ʚʝʯʽʨʥʴʦʛʦ ʭʨʦʥʦʪʠʧʫ. ʉʪʫʧʽʥʴ ʚʠʨʘʞʝʥʦʩʪʽ ʧʝʚʥʠʭ ʨʝʧʨʝʟʝʥ-

ʪʘʪʠʚʥʠʭ ʩʠʩʪʝʤ ʤʘʣʘ ʚʧʣʠʚ ʥʘ ʧʦʢʘʟʥʠʢʠ ʫʚʘʛʠ ʫ ʚʩʽʭ ʧʽʜʛʨʫʧʘʭ, 

ʢʨʽʤ ʫʤʦʚʥʦ ʟʜʦʨʦʚʠʭ ʩʪʫʜʝʥʪʽʚ ʧʨʦʤʽʞʥʦʛʦ ʭʨʦʥʦʪʠʧʫ, ʘʣʝ ʟ 

ʧʝʚʥʦʶ ʱʽʣʴʥʽʩʪʶ ʪʘ ʬʽʟʽʦʣʦʛʽʯʥʠʤ ʟʥʘʢʦʤ ʟʚôʷʟʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʧʽʜʛʨʫʧʠ ʦʙʩʪʝʞʝʥʠʭ ʩʪʫʜʝʥʪʽʚ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 
1. ʉʪʝʧʘʥʦʚʘ ʉ.ʀ. ɹʠʦʨʠʪʤʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʧʨʦʙʣʝʤʳ ʘʜʘʧʪʘʮʠʠ / 
ʉ.ʀ. ʉʪʝʧʘʥʦʚʘ ï ʄ.: ʅʘʫʢʘ, 1989. ï 239 ʩ. 

2. ʏʝʨʢʘʩʦʚʘ ɺ.ɻ. ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ: 
ʤʝʪʦʜ. ʨʝʢʦʤʝʥʜʘʮʠʠ / ɺ.ɻ. ʏʝʨʢʘʩʦʚʘ. - ʇʝʨʤʴ: ʇʨʝʩʪʘʡʤ, 2010. - 24 ʩ. 

3. ʄʝʪʦʜʠʢʠ ʧʩʠʭʦʜʠʘʛʥʦʩʪʠʢʠ ʚ ʩʧʦʨʪʝ [ʊʝʢʩʪ]: ʫʯʝʙ. ʧʦʩʦʙʠʝ ʜʣʷ ʩʪʫʜʝʥʪʦʚ 
ʧʝʜ. ʠʥ-ʪʦʚ. ï 2-ʝ ʠʟʜ. / ɺ.ʃ. ʄʘʨʠʱʫʢ, ʖ.ʄ. ɹʣʫʜʦʚ, ɺ.ɸ. ʇʣʘʭʪʠʝʥʢʦ,  
ʃ.ʂ. ʉʝʨʦʚʘ. ï ʄ.: ʇʨʦʩʚʝʱʝʥʠʝ, 1990. ï 256 ʩ. 

4. ɸʥʜʨʦʥʥʠʢʦʚʘ ɽ.ɸ. ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʩʧʨʠʷʪʠʷ, ʚʥʠʤʘʥʠʷ ʠ ʧʘʤʷʪʠ: 
ʨʫʢʦʚʦʜʩʪʚʦ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʩʠʭʦʣʦʛʦʚ. / ɽ.ɸ.ɸʥʜʨʦʥʥʠʢʦʚʘ, ɽ.ɺ. ɿʘʠʢʘ. ï 
ʍʘʨʴʢʦʚ, 2011. ï 161 ʩ. 
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ʆʎɯʅʂɸ ʌɯɿʀʏʅʆɻʆ ʈʆɿɺʀʊʂʋ ʉʊʋɼɽʅʊɯɺ  
ɺʀʑʆɻʆ ʅɸɺʏɸʃʔʅʆɻʆ ɿɸʂʃɸɼʋ 

ɺʘʢʫʣʴʯʫʢ ɯ.ʈ., ɺʣʘʩʝʥʢʦ ʈ.ʇ. 

ɾʠʪʦʤʠʨʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ 

 

ʇʝʨʝʜ ʩʫʯʘʩʥʦʶ ʫʢʨʘʾʥʩʴʢʦʶ ʜʝʨʞʘʚʦʶ ʩʪʦʷʪʴ ʟʘʚʜʘʥʥʷ, 

ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʦʣʽʧʰʝʥʥʷ ʞʠʪʪʷ ʤʦʣʦʜʽ, ʧʦʢʨʘʱʝʥʥʷ ʟʜʦʨʦʚôʷ ʪʘ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʥʘʩʝʣʝʥʥʷ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʠʭ 

ʟʘʚʜʘʥʴ, ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʟʥʘʥʥʷ ʧʨʦ ʩʪʘʥ ʬʽʟʠʯʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʦʨʛʘʥʽʟʤʫ 

ʣʶʜʠʥʠ. ɼʝʬʽʮʠʪ ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʦʙʤʝʞʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ 

ʟʘʡʤʘʪʠʩʷ ʬʽʟʠʯʥʦʶ ʢʫʣʴʪʫʨʦʶ ʪʘ ʩʧʦʨʪʦʤ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʬʽʟʠʯʥʠʡ ʨʦʟʚʠʪʦʢ, ʩʪʘʥ ʟʜʦʨʦʚôʷ, ʬʽʟʠʯʥʫ ʧʽʜʛʦʪʦʚʣʝʥʽʩʪʴ ʰʢʦʣʷʨʽʚ 

ʪʘ ʩʪʫʜʝʥʪʽʚ [3]  

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ, ʻ ʧʦʪʨʝʙʘ ʫ ʨʝʘʣʴʥʽʡ ʦʮʽʥʮʽ ʩʪʘʥʫ ʬʽʟʠʯʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʫ ʤʦʣʦʜʦʾ ʚʝʨʩʪʚʠ ʥʘʩʝʣʝʥʥʷ, ʟʘʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʨʝʞʠʤʫ ʧʨʘʮʽ 

ʪʘ ʚʽʜʧʦʯʠʥʢʫ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʜʘʥʘ ʨʦʙʦʪʘ ʻ ʘʢʪʫʘʣʴʥʦʶ ʽ ʧʦʪʨʝʙʫʻ 

ʜʝʪʘʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ. 

ʇʠʪʘʥʥʷʤ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʩʪʫʜʝʥʪʽʚ ʟʘʡʤʘʣʦʩʷ ʙʘʛʘʪʦ 

ʥʘʫʢʦʚʮʽʚ. ʄʘʨʢʦʩʷʥ ɸ. ɸ., ʍʨʠʧʢʦʚʘ ɸ. ɻ., ɸʥʪʨʦʧʦʚʘ ʄ. ɺ.  

ʌʘʨʙʝʨ ɼ. ɸ. ʪʘ ʽʥʰʽ ʚʠʚʯʘʣʠ ʬʘʢʪʦʨʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʘʥ ʟʜʦʨʦʚôʷ ʽ 

ʚʠʟʥʘʯʠʣʠ, ʱʦ ʘʥʘʪʦʤʦ-ʬʽʟʽʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʻ ʦʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ 

ʬʘʢʪʦʨʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʨʽʚʝʥʴ ʟʜʦʨʦʚôʷ, ʨʦʟʚʠʪʦʢ ʽ ʧʨʦʷʚ ʬʽʟʠʯʥʠʭ 

ʟʜʽʙʥʦʩʪʝʡ [4] 

ɺʦʣʦʯʽʡ ʌ. ʇ., ɺʘʩʠʣʴʢʽʚ ʄ. ʄ. ʫ ʩʚʦʾʭ ʧʨʘʮʷʭ ʟʨʦʙʠʣʠ ʚʠʩʥʦʚʢʠ 

ʧʨʦ ʥʝʛʘʪʠʚʥʫ ʪʝʥʜʝʥʮʽʶ ʫ ʬʽʟʠʯʥʦʤʫ ʨʦʟʚʠʪʢʫ ʩʪʫʜʝʥʪʽʚ [2].  

ɹʫʭʚʘʣ ɸ. ɺ., ʦʧʠʩʘʚ ʩʝʨʝʜ ʩʪʫʜʝʥʪʩʴʢʦʾ ʤʦʣʦʜʽ ʚʝʣʠʢʠʡ ʚʽʜʩʦʪʦʢ ʪʠʭ, 

ʷʢʽ ʤʘʶʪʴ ʥʝʟʘʜʦʚʽʣʴʥʠʡ ʩʪʘʥ ʟʜʦʨʦʚ'ʷ, ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʬʽʟʠʯʥʦʛʦ 

ʨʦʟʚʠʪʢʫ, ʥʘʜʣʠʰʢʦʚʫ ʤʘʩʫ ʪʽʣʘ [1]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʝʪʦʶ ʥʘʰʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʩʪʫʜʝʥʪʽʚ ʥʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʦʛʦ ʽʥʩʪʠʪʫʪʫ ʧʝʜʘʛʦʛʽʢʠ 

ʪʘ ʧʨʠʨʦʜʥʠʯʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ɾʠʪʦʤʠʨʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʘʟʽ ɾʠʪʦʤʠʨʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ ʽʟ ʩʪʫʜʝʥʪʘʤʠ ʧʨʠʨʦʜʥʠʯʦʛʦ 

ʬʘʢʫʣʴʪʝʪʫ ʪʘ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʧʝʜʘʛʦʛʽʢʠ. ʋ 

ʜʦʩʣʽʜʞʝʥʥʽ ʙʨʘʣʦ ʫʯʘʩʪʴ 164 ʩʪʫʜʝʥʪʠ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʩʝʨʝʜʥʴʦ-

ʩʪʘʪʠʩʪʠʯʥʠʭ ʟʥʘʯʝʥʴ ʧʨʦ ʬʽʟʠʯʥʠʡ ʨʦʟʚʠʪʦʢ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʩʪʫʜʝʥʪʽʚ ɾʠʪʦʤʠʨʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɯʚʘʥʘ 

ʌʨʘʥʢʘ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ 1.  
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ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʩʪʫʜʝʥʪʠ ʨʽʟʥʠʭ ʬʘʢʫʣʴʪʝʪʽʚ 

ʤʘʶʪʴ ʛʝʥʜʝʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ, ʱʦ ʙʫʣʦ ʦʯʝʚʠʜʥʠʤ ʪʘ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ 

ʩʦʙʦʶ. ʄʘʩʘ ʪʽʣʘ, ʦʙʭʚʘʪ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʫ ʩʪʘʥʽ ʩʧʦʢʦʾ ʪʘ ʧʽʜ ʯʘʩ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʜʠʭʫ ʫ ʜʽʚʯʘʪ ʧʨʠʨʦʜʥʠʯʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ʻ ʤʝʥʰʠʤʠ, 

ʥʽʞ ʫ ʜʽʚʯʘʪ ʅʅɯ ʧʝʜʘʛʦʛʽʢʠ; ʪʦʜʽ ʷʢ ʜʦʚʞʠʥʘ ʪʽʣʘ ʪʘ ʞʠʪʪʻʚʘ ʻʤʥʽʩʪʴ 

ʣʝʛʝʥʴ ʤʘʡʞʝ ʥʝ ʚʽʜʨʽʟʥʷʶʪʴʩʷ, ʘʣʝ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʤʝʞʘʭ ʥʦʨʤʠ. 

ʊʘʙʣʠʮʷ 1  

ʉʝʨʝʜʥʴʦʩʪʘʪʠʩʪʠʯʥʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʬʽʟʠʯʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʩʪʫʜʝʥʪʽʚ (ʭÑů ) 

ʇʦʢʘʟʥʠʢʠ 

ɼʽʚʯʘʪʘ ʍʣʦʧʮʽ 

ʇʨʠʨʦʜʥʠʯʠʡ 

ʬʘʢʫʣʴʪʝʪ 
ʅʅɯ ʧʝʜʘʛʦʛʽʢʠ 

ʇʨʠʨʦʜʥʠʯʠʡ 

ʬʘʢʫʣʴʪʝʪ 

ʅʅɯ  

ʧʝʜʘʛʦʛʽʢʠ 

ɼʦʚʞʠʥʘ ʪʽʣʘ 166Ñ6,6 166,1Ñ5,6 179,8Ñ5,4 178,3ÑÑ6,2 

ʄʘʩʘ ʪʽʣʘ 56,6Ñ9,2 57,5Ñ8,4 67,5Ñ10,4 67,5Ñ11,2 

ʆɻʂ ʫ ʩʪʘʥʽ 

ʩʧʦʢʦʶ 
87Ñ8,7 88,5Ñ9,2 91Ñ2,5 90,5Ñ2,6 

ʆɻʂ ʧʽʜ ʯʘʩ 

ʤʘʢʩ. ʚʜʠʭʫ 
90,9Ñ8,3 91,5Ñ7,3 92,6Ñ4,4 94,5Ñ3,4 

ʆɻʂ ʧʽʜ ʯʘʩ 

ʤʘʢʩ. ʚʠʜʠʭʫ 
85,3Ñ9,4 86,5Ñ7,3 88Ñ2,9 86,5Ñ3,1 

ʉʠʣʘ ʤ'ʷʟʽʚ 

ʩʧʠʥʠ 
62,2Ñ16,5 62,5Ñ12,5 96,3Ñ11,5 127,8Ñ10,6 

ɾɭʃ 3Ñ0,3 2,9Ñ0,4 4Ñ0,3 3,8Ñ0,2 

 

ʋ ʶʥʘʢʽʚ ʦʜʥʘʢʦʚʘ ʚ ʩʝʨʝʜʥʴʦʤʫ ʤʘʩʘ ʪʽʣʘ, ʘʣʝ ʚʽʜʨʽʟʥʷʶʪʴʩʷ 

ʜʦʚʞʠʥʘ ʪʽʣʘ, ʦʙʭʚʘʪ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʫ ʩʪʘʥʽ ʩʧʦʢʦʾ ʪʘ ʞʠʪʪʻʚʘ ʻʤʥʽʩʪʴ 

ʣʝʛʝʥʴ, ʷʢʽ ʫ ʧʨʠʨʦʜʥʠʯʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ʻ ʙʽʣʴʰʠʤʠ. ʉʫʪʪʻʚʘ ʨʽʟʥʠʮʷ 

ʤʽʞ ʶʥʘʢʘʤʠ ʧʦʤʽʪʥʘ ʫ ʾʭ ʩʝʨʝʜʥʽʡ ʩʠʣʽ ʤôʷʟʽʚ ʩʧʠʥʠ. ʍʣʦʧʮʽ 

ʧʨʠʨʦʜʥʠʯʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ʤʘʶʪʴ ʥʘʙʘʛʘʪʦ ʤʝʥʰʠʡ ʧʦʢʘʟʥʠʢ  

ʩʪʘʥʦʚʦʾ ʩʠʣʠ, ʥʽʞ ʅʅɯ ʧʝʜʘʛʦʛʽʢʠ. ʉʪʘʥʦʚʘ ʩʠʣʘ ʫ ʩʪʫʜʝʥʪʽʚ ʦʙʦʭ 

ʬʘʢʫʣʴʪʝʪʽʚ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʥʦʨʤʽ, ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʥʝʜʦʩʪʘʪʥʽʡ 

ʨʽʚʝʥʴ ʬʽʟʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. 

ʅʘʤʠ ʙʫʣʦ ʦʙʨʘʭʦʚʘʥʦ ʽʥʜʝʢʩ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʩʪʫʜʝʥʪʽʚ, ʟʘ 

ʷʢʠʤ ʚʦʥʠ ʙʫʣʠ ʨʦʟʧʦʜʽʣʝʥʽ ʥʘ ʨʽʚʥʽ. ɼʽʚʯʘʪʘ ʧʨʠʨʦʜʥʠʯʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʤʘʶʪʴ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ï 22,2%; ʚʠʱʝ ʩʝʨʝʜʥʴʦʛʦ ï 

3,7%; ʩʝʨʝʜʥʽʡ ï 48,1%; ʥʠʞʯʝ ʩʝʨʝʜʥʴʦʛʦ ï 14,9%; ʥʠʟʴʢʠʡ ï 11,1% 

(ʨʠʩ.1). ʍʣʦʧʮʽ ʧʨʠʨʦʜʥʠʯʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ï 10% ʤʘʶʪʴ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 
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ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ; ʚʠʱʝ ʩʝʨʝʜʥʴʦʛʦï 20%; ʩʝʨʝʜʥʽʡ ï 50%; ʥʠʞʯʝ 

ʩʝʨʝʜʥʴʦʛʦ ʪʘ ʥʠʟʴʢʠʡ ʧʦ 10% ʚʽʜʧʦʚʽʜʥʦ. (ʨʠʩ.2). ɼʽʚʯʘʪʘ  

ʅʅɯ ʧʝʜʘʛʦʛʽʢʠ ʤʘʶʪʴ ʪʨʦʭʠ ʙʽʣʴʰʠʡ ʚʽʜʩʦʪʦʢ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ, ʥʽʞ ʥʘ 

ʧʨʠʨʦʜʥʠʯʦʤʫ ʬʘʢʫʣʴʪʝʪʽ ï 23%; ʚʠʱʝ ʩʝʨʝʜʥʴʦʛʦ ʫ 2,8% ʩʪʫʜʝʥʪʦʢ; 

ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʤʘʶʪʴ 65%; ʥʠʞʯʝ ʩʝʨʝʜʥʴʦʛʦ 7,1% ʪʘ 2,1% ʤʘʶʪʴ 

ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ. ɿ ʭʣʦʧʮʽʚ ʅʅɯ ʧʝʜʘʛʦʛʽʢʠ ʤʘʶʪʴ 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ï 10%; ʚʠʱʝ ʩʝʨʝʜʥʴʦʛʦ ʫ 20%; 60% ʩʪʫʜʝʥʪʽʚ ʽʟ 

ʩʝʨʝʜʥʽʤ ʪʘ 10% ʟ ʥʠʞʯʝ ʩʝʨʝʜʥʴʦʛʦ ʨʽʚʥʝʤ; ʩʪʫʜʝʥʪʠ ʟ ʥʠʟʴʢʠʤ 

ʨʽʚʥʝʤ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʚʽʜʩʫʪʥʽ. 

ʁʤʦʚʽʨʥʦ, ʨʽʟʥʠʮʷ ʤʽʞ ʬʽʟʠʯʥʠʤ ʨʦʟʚʠʪʢʦʤ ʩʪʫʜʝʥʪʽʚ ʧʦʚôʷʟʘʥʘ ʽʟ 

ʨʽʟʥʠʤ ʨʽʚʥʝʤ ʬʽʟʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʽʟ ʨʝʞʠʤʦʤ ʨʦʙʦʪʠ ʽ ʚʽʜʧʦʯʠʥʢʫ 

ʩʪʫʜʝʥʪʽʚ ʪʘ ʧʝʚʥʠʤʠ ʩʦʮʽʘʣʴʥʠʤʠ ʯʠʥʥʠʢʘʤʠ 

  

ʈʠʩ. 1 ʈʽʚʥʽ ʬʽʟʠʯʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʜʽʚʯʘʪ 

ʈʠʩ. 2 ʈʽʚʥʽ ʬʽʟʠʯʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʭʣʦʧʮʽʚ 

 

ɺʠʩʥʦʚʢʠ. ɼʦʩʣʽʜʞʝʥʦ ʬʽʟʠʯʥʠʡ ʨʦʟʚʠʪʦʢ ʩʪʫʜʝʥʪʽʚ 

ɾʠʪʦʤʠʨʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ, ʦʧʠʩʘʥʦ 

ʾʭ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʘʭ ʪʘ ʟʜʽʡʩʥʝʥʦ ʨʦʟʧʦʜʽʣ 

ʩʪʫʜʝʥʪʽʚ ʟʘ ʨʽʚʥʷʤʠ ʾʭ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ. ɿôʷʩʦʚʘʥʦ, ʱʦ ʧʝʨʝʚʘʞʥʘ 

ʙʽʣʴʰʽʩʪʴ ʩʪʫʜʝʥʪʽʚ ʦʙʦʭ ʧʽʜʨʦʟʜʽʣʽʚ ʫʥʽʚʝʨʩʠʪʝʪʫ ʤʘʶʪʴ ʩʝʨʝʜʥʽʡ 

ʨʽʚʝʥʴ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʥʝʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ 

ʬʽʟʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʥʘʜʤʽʨʥʫ ʤʘʩʫ ʪʽʣʘ ʩʪʫʜʝʥʪʽʚ, ʟʙʘʣʘʥʩʦʚʘʥʝ 

ʭʘʨʯʫʚʘʥʥʷ, ʤʘʣʦʨʫʭʣʠʚʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷ ʪʘ ʽʥʰʝ. ʑʦʙ ʜʦʩʷʛʪʠ ʚʠʩʦʢʦʛʦ 

ʨʽʚʥʷ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʝʢʦʥʦʤʽʯʥʦʾ ʨʦʙʦʪʠ ʩʝʨʮʷ ʽ ʝʢʦʥʦʤʽʯʥʦʛʦ 

ʜʠʭʘʥʥʷ ʫ ʜʦʨʦʩʣʦʤʫ ʚʽʮʽ ï ʥʝʦʙʭʽʜʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʩʠʩʪʝʤʘʪʠʯʥʽ 

ʪʨʝʥʫʚʘʥʥʷ ʫ ʤʦʣʦʜʦʤʫ ʚʽʮʽ. ʈʝʢʦʤʝʥʜʫʻʤʦ ʟʘʥʷʪʪʷ ʬʽʟʠʯʥʦʶ 

ʢʫʣʴʪʫʨʦʶ ʪʘ ʩʧʦʨʪʦʤ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʧʨʘʚʠʣʴʥʠʤ ʭʘʨʯʫʚʘʥʥʷʤ, 

ʟʜʦʨʦʚʠʤ ʩʧʦʩʦʙʦʤ ʞʠʪʪʷ ʪʘ ʘʢʪʠʚʥʠʤ ʚʽʜʧʦʯʠʥʢʦʤ. 
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Objective . Knowledge on medical embryology and peculiarities of 

prenatal topographic and anatomical development of neck structures give a 

profound understanding of organogenesis that is crucial in the practice of 

pediatric, angio- and maxillofacial surgeons [1, 2]. As the number of 

anatomical abnormalities of blood vessels rises, data on normal intrauterine 

human development can help in understanding pathways of congenital 

malformations and ways for their surgical treatment [3]. 

Aim . The research is aimed to study morphological and topographical 

peculiarities of blood supply in subinfrahyoid region in human fetuses 

during prenatal period of ontogenesis. 

Materials and methods. We have examined 15 specimens of human 

fetuses (5-8th month of prenatal development (PND); 82,0-311,0 mm of 

parieto-coccigeal length (PCL)). The material was obtained and studied at 

Chernivtsy Regional Pathologists Office. In order to visualize necessary 

structures in the infrahyoid region we have used complex of morphological 

methods: macroscopy, microscopy, three-dimensional remodeling and 

statistical analysis. The study was performed in accordance with the 

provisions of the Declaration of Helsinki on ethical issues of studies 
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conducted with humans (1964-2008), Ukrainian Ministry of Health Orders 

ˉ 690 (23.09.2009), ˉ 944 (14.12.2009), ˉ 616 (03.08.2012). All 

specimens were obtained from ectopic pregnancies or spontaneous 

abortions, and no part of the material gave indications of possible 

malformation. Approval for the study was granted by the Ethics Committee 

of the HSEE of Ukraine ñBukovinian State Medical Universityò. 

Results . Anterior group of neck triangles, subinfrahyoid ones in 

particular, receive blood nourishment from internal jugular vein (IJV) and 

common carotid artery (CCA). Both of this blood vessels are found 

laterally to vagus nerve during neck dissection of fetuses. To find these 

main vessels of neck, we have used a line that connects the middle of 

postmandibular fossa with sterno-clavicular joint. During fetal dissection 

it is seen that CCA lies medially to medial neck line, and IJV lies slightly 

laterally; posteriorly to these structures a vagus nerve can be found. It is 

also commonly seen that the upper root of ansa cervicalis passes 

anterior wall of CCA. This root is formed by 1st and 3rd rami of spinal 

nerves. CCA originates from branchocephalic trunk on the right side and 

from aorta on the left side.  

Bifurcation of CCA in 7-8-month human fetuses on external and 

internal carotid arteries is to be found on the level of superior edge of 

thyroid cartilage or on the level of hyoid bone. CCA bifurcation is visualized 

as two branches of internal and external carotid arteries going parallel from 

the point of their division. External carotid artery (ECA) branches into 

superior thyroid, facial, lingual and occipital arteries. ECA is seen to 

originate in the borders of carotid triangle nearby anterior edge of 

sternocleidomastoid muscle.  

To estimate topography of CCA in 8-month-old human fetuses we 

have used a longitudinal line that passes place of omohyoid muscle 

intersection with lateral edge of sternocleidomastoid. Right internal jugular 

vein is located laterally to right internal carotid artery in superior neck region 

and laterally to right CCA below the hyoid bone. Posterio-medial wall of 

internal jugular vein has topographic correlations with right vagus nerve and 

diaphragm nerve laterally. Anterior surface of right internal jugular vein is 

covered by sternocleidomastoid and omohyoid muscles. Medial and inferior 

third of right internal jugular vein are located much profounder to 

sternocleidomastoid and omohyoid muscles, as it is in topographic 

connection with anterior scalenus and diaphragm muscles on lateral 

surface of wall and with infrahyoid group of muscles on its medial surface. 

It is worth to mention that fascial sheets and spaces of fetuses are 

seen to be much thinner in morphological structure, comparing to adult one. 

This fact can give predisposition for quick spreading of odontogenic or 
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pyogenic complications through fascial spaces in postnatal period. 

Conclusions and perspectives. Topography of crucial blood vessels 

that are responsible for blood supply of subinfrahyoid structures in anterior 

neck region, tend to have definitive morphological composition with a 

moderate topographic variety in fetal period during intrauterine 

development. We find it important to continue research on gender and age 

correlations of abovementioned structures in different periods of 

intrauterine human development. 

References:  
1. Hegazy A. M. (2013). Anatomical study of the human ansa cervicalis nerve and its 

variations. Int J Anat Physiol, 2(3), 14-19. 
2. Miyake N., Hayashi S., Kawase T., Cho B. H. et. al. (2010). Fetal anatomy of the 

human carotid sheath and structures in and around it. The Anatomical Record: 
Advances in Integrative Anatomy and Evolutionary Biology, 293(3), 438-445. 

3. Ovhal A.G., Ansari M.M., Rajgopal L., Ovhal A.G. (2016). A cross sectional study of 
variations in the external carotid artery in cadavers. Indian Journal of Clinical Anatomy 
and Physiology, 3(3), 282-286. 

 
 

ʈʆʃʔ ʌʀɿʀʏɽʉʂʀʍ ʋʇʈɸɾʅɽʅʀʁ  

ɺ ʇʈʆʌʀʃɸʂʊʀʂɽ ʇʃʆʉʂʆʉʊʆʇʀʗ ʋ ɼɽʊɽʁ 
ʉʈɽɼʅɽɻʆ ʐʂʆʃʔʅʆɻʆ ɺʆɿʈɸʉʊɸ 

ʈʘʩʩʦʭʠʥʘ ɽ.ɸ., ʈʦʤʝʥʢʦ ʀ.ɻ. 

ʋʆ çɹʨʝʩʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɸ.ʉ. ʇʫʰʢʠʥʘè 

(ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ) 

ʇʨʦʙʣʝʤʘ ʫʢʨʝʧʣʝʥʠʷ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʜʝʪʝʡ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ. 

ʇʦʩʪʦʷʥʥʳʝ ʥʘʛʨʫʟʢʠ, ʢʦʪʦʨʳʝ ʝʞʝʜʥʝʚʥʦ ʠʩʧʳʪʳʚʘʝʪ ʦʧʦʨʥʦ-

ʜʚʠʛʘʪʝʣʴʥʳʡ ʘʧʧʘʨʘʪ ʨʝʙʝʥʢʘ, ʚʝʜʫʪ ʢ ʫʪʦʤʣʝʥʠʶ ʤʳʰʝʯʥʦ-

ʩʚʷʟʦʯʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʦʞʝʪ ʧʦʚʣʝʯʴ ʟʘ ʩʦʙʦʡ 

ʨʷʜ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʝʛʦ ʩʦʩʪʦʷʥʠʠ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʙʦʣʝʟʥʴ 

ʣʝʛʯʝ ʧʨʝʜʫʧʨʝʜʠʪʴ, ʯʝʤ ʠʟʣʝʯʠʪʴ. ʇʦʵʪʦʤʫ ʚ ʧʨʦʮʝʩʩʝ ʟʘʥʷʪʠʡ 

ʬʠʟʠʯʝʩʢʠʤʠ ʫʧʨʘʞʥʝʥʠʷʤʠ ʩ ʜʝʪʴʤʠ ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʷʪʴ ʩʘʤʦʝ 

ʧʨʠʩʪʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʨʘʟʚʠʪʠʷ ʜʝʬʦʨʤʘʮʠʡ ʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʥʘʨʫʰʝʥʠʡ ʬʫʥʢʮʠʡ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ. 

ʂʘʢ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ [2, 5], 

ʩʨʝʜʥʠʡ ʰʢʦʣʴʥʳʡ ʚʦʟʨʘʩʪ ʷʚʣʷʝʪʩʷ ʫʷʟʚʠʤʳʤ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʧʣʦʩʢʦʩʪʦʧʠʷ. ʇʣʦʩʢʦʩʪʦʧʠʝ, ʢʘʢ ʠ ʩʢʦʣʠʦʟ, ʠʤʝʝʪ ʩʪʦʡʢʫʶ ʪʝʥʜʝʥʮʠʶ 

ʢ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʶ ʧʦʜ ʚʣʠʷʥʠʝʤ ʩʪʘʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʠ ʤʦʞʝʪ 

ʧʨʠʥʠʤʘʪʴ ʙʦʣʝʝ ʪʷʞʝʣʳʝ ʬʦʨʤʳ, ʧʨʠ ʢʦʪʦʨʳʭ ʥʘʙʣʶʜʘʶʪʩʷ ʨʝʟʢʠʝ 

ʙʦʣʝʚʳʝ ʦʱʫʱʝʥʠʷ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʦʩʦʙʝʥʥʦ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ 
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ʧʨʠʦʙʨʝʪʘʶʪ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʨʘʟʚʠʪʠʷ ʠ ʫʩʪʨʘʥʝʥʠʝ ʠʤʝʶʱʠʭʩʷ ʦʪʢʣʦʥʝʥʠʡ 

ʤʳʰʮʝ-ʩʚʷʟʦʯʥʦʤ ʘʧʧʘʨʘʪʝ ʩʪʦʧʳ. 

ʉ ʵʪʠʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʟʣʠʯʘʶʪ ʧʷʪʴ ʚʠʜʦʚ ʧʣʦʩʢʦʡ 

ʩʪʦʧʳ: ʚʨʦʞʜʝʥʥʫʶ, ʨʘʭʠʪʠʯʝʩʢʫʶ, ʪʨʘʚʤʘʪʠʯʝʩʢʫʶ ʠ ʩʪʘʪʠʯʝʩʢʫʶ.  

ɺʨʦʞʜʝʥʥʦʝ ʧʣʦʩʢʦʩʪʦʧʠʝ ʚʦʟʥʠʢʘʝʪ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ 

ʧʦʨʦʢʦʚ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʩʪʨʝʯʘʶʪʩʷ ʨʝʜʢʦ. 

ʈʘʭʠʪʠʯʝʩʢʦʝ ʧʣʦʩʢʦʩʪʦʧʠʝ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʤʷʛʢʦʩʪʠ ʢʦʩʪʝʡ ʠ 

ʦʙʱʝʛʦ ʦʩʣʘʙʣʝʥʠʷ ʤʳʰʝʯʥʦ-ʩʚʷʟʦʯʥʦʛʦ ʘʧʧʘʨʘʪʘ. ʇʘʨʘʣʠʪʠʯʝʩʢʦʝ 

ʧʣʦʩʢʦʩʪʦʧʠʝ ʚʦʟʥʠʢʘʝʪ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʧʦʣʠʦʤʠʝʣʠʪʘ ʧʨʠ ʧʘʨʘʣʠʯʝ 

ʦʜʥʦʡ ʠʣʠ ʦʙʝʠʭ ʙʦʣʴʰʝʙʝʨʮʦʚʳʭ ʤʳʰʮ. ʊʨʘʚʤʘʪʠʯʝʩʢʦʝ ʧʣʦʩʢʦ-

ʩʪʦʧʠʝ ï ʩʣʝʜʩʪʚʠʝ ʧʝʨʝʣʦʤʘ ʨʘʟʣʠʯʥʳʭ ʢʦʩʪʝʡ ʧʨʝʜʧʣʶʩʥʳ. ʆʜʥʘʢʦ 

ʩʘʤʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʚʠʜʦʤ ʧʣʦʩʢʦʩʪʦʧʠʷ ʷʚʣʷʝʪʩʷ ʩʪʘʪʠʯʝʩʢʦʝ. 

ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʧʣʦʩʢʦʩʪʦʧʠʷ ʫ ʜʝʪʝʡ 

ʷʚʣʷʝʪʩʷ ʧʝʨʝʛʨʫʟʢʘ ʤʳʰʝʯʥʦ-ʩʚʷʟʦʯʥʦʛʦ ʘʧʧʘʨʘʪ ʩʪʦʧʳ ʠ ʧʦʣʴʟʦ-

ʚʘʥʠʝ ʥʝʨʘʮʠʦʥʘʣʴʥʦʡ ʦʙʫʚʴʶ ʧʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʠʪʳʭ ʤʳʰʮʘʭ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʢʦʤʧʣʝʢʩʘ 

ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʨʦʬʠʣʘʢʪʠʢʫ ʦʪʢʣʦʥʝʥʠʡ 

ʚ ʩʦʩʪʦʷʥʠʠ ʤʳʰʝʯʥʦ-ʩʚʷʟʦʯʥʦʛʦ ʘʧʧʘʨʘʪʘ ʩʪʦʧʳ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʉʐ ˉ7 ʛ. ɹʨʝʩʪʘ ʩ ʦʢʪʷʙʨʷ 2018 ʛʦʜʘ ʧʦ ʤʘʨʪ 2019 

ʛʦʜʘ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʫʯʘʩʪʚʦʚʘʣʠ ʜʝʪʠ 11-12 ʣʝʪ. ɺ ʧʨʦʮʝʩʩʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʳʪʫʝʤʳʝ ʥʘʨʷʜʫ ʩ ʦʙʱʝʨʘʟʚʠʚʘʶʱʠʤʠ ʫʧʨʘʞʥʝ-

ʥʠʷʤʠ ʚʳʧʦʣʥʷʣʠ ʢʦʤʧʣʝʢʩʳ ʫʧʨʘʞʥʝʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ 

ʧʨʦʬʠʣʘʢʪʠʢʫ ʦʪʢʣʦʥʝʥʠʡ ʩʚʦʜʦʚ ʩʪʦʧʳ. ʂʦʤʧʣʝʢʩ ʫʧʨʘʞʥʝʥʠʡ 

ʩʦʩʪʦʷʣ ʠʟ 15 ʫʧʨʘʞʥʝʥʠʡ, ʚʳʧʦʣʥʷʝʤʳʭ ʩ 4-5 ʧʦʚʪʦʨʝʥʠʷʤʠ. 

ʋʧʨʘʞʥʝʥʠʷ ʚ ʢʦʤʧʣʝʢʩʘʭ ʙʳʣʠ ʘʜʘʧʪʠʨʦʚʘʥʳ ʧʦʜ ʚʦʟʨʘʩʪ ʨʝʙʝʥʢʘ.  

ɼʣʷ ʠʟʫʯʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʤʳʰʝʯʥʦ-ʩʚʷʟʦʯʥʦʛʦ ʘʧʧʘʨʘʪʘ ʩʚʦʜʳ 

ʩʪʦʧʳ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʨʷʜ ʪʝʩʪʦʚ: ʧʨʳʞʦʢ ʚ ʜʣʠʥʫ ʩ ʤʝʩʪʘ, 

ʧʨʦʜʚʠʞʝʥʠʝ ʚʧʝʨʝʜ ʧʨʠ ʧʦʤʦʱʠ ʩʛʠʙʘʥʠʷ ʧʘʣʴʮʝʚ ʩʪʦʧʳ (ʜʠʩʪʘʥʮʠʷ 

50 ʩʤ ʥʘ ʚʨʝʤʷ), ʧʨʦʜʚʠʞʝʥʠʝ ʚʧʝʨʝʜ ʧʨʠ ʧʦʤʦʱʠ ʩʛʠʙʘʥʠʷ ʧʘʣʴʮʝʚ 

ʩʪʦʧʳ (ʤʘʢʩʠʤʘʣʴʥʘʷ ʜʠʩʪʘʥʮʠʷ ʙʝʟ ʫʯʝʪʘ ʚʨʝʤʝʥʠ). ɼʠʥʘʤʠʢʘ 

ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 1. 

ɸʥʘʣʠʟʠʨʫʷ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʦʞʥʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ ʬʠʟʠʯʝʩʢʠʤʠ ʫʧʨʘʞʥʝʥʠʷʤʠ, 

ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʥʘ ʧʨʦʬʠʣʘʢʪʠʢʫ ʦʪʢʣʦʥʝʥʠʡ ʩʚʦʜʦʚ ʩʪʦʧʳ, 

ʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʶʪ ʥʘ ʩʦʩʪʦʷʥʠʝ ʤʳʰʝʯʥʦ-ʩʚʷʟʦʯʥʦʛʦ ʘʧʧʘʨʘʪʘ 

ʟʘʥʠʤʘʶʱʠʭʩʷ. ʊʘʢ ʞʝ ʦʪʤʝʯʝʥʦ ʫʣʫʯʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʬʠʟʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ. ʈʝʟʫʣʴʪʘʪʳ ʚ ʧʨʳʞʢʝ ʚ ʜʣʠʥʫ ʩ ʤʝʩʪʘ ʫʚʝʣʠʯʠʣʠʩʴ 

ʫ ʤʘʣʴʯʠʢʦʚ ʥʘ 2,06 %, ʫ ʜʝʚʦʯʝʢ ï ʥʘ 2,4 %. ʇʨʦʭʦʞʜʝʥʠʝ ʜʠʩʪʘʥʮʠʠ 

(50 ʩʤ) ʥʘ ʚʨʝʤʷ ʟʘ ʩʯʝʪ ʩʛʠʙʘʥʠʷ ʧʘʣʴʮʝʚ ʩʪʦʧ ʫʣʫʯʰʠʣʦʩʴ ʫ 

ʤʘʣʴʯʠʢʦʚ ʥʘ 9,2 %, ʫ ʜʝʚʦʯʝʢ ï ʘ 6,5 %; ʧʨʦʭʦʞʜʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʳʭ 
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ʥʘ 41 %, ʫ ʜʝʚʦʯʝʢ ï ʥʘ 35 %. 

ʊʘʙʣʠʮʘ1. 

ʇʦʢʘʟʘʪʝʣʠ ʇʦʣ 

ʉʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ 

ʪʝʩʪʠʨʦʚʘʥʠʷ 

ɺ % ʩʦʦʪʥʦ-

ʰʝʥʠʠ 

ʅʘʯʘʣʴʥʳʡ 
ʆʢʦʥʯʘʪʝʣʴ-

ʥʳʡ 
 

ʇʨʳʞʦʢ ʚ ʜʣʠʥʫ ʩ ʤʝʩʪʘ ʄ 

ɼ 

194 

163 

198 

167 

2,06 

2,4 

ʇʨʦʭʦʞʜʝʥʠʝ ʟʘ ʩʯʝʪ 

ʩʛʠʙʘʥʠʷ ʩʪʦʧʳ ʥʘ ʚʨʝʤʷ 

(ʩʝʢ) ï 50 ʩʤ 

ʄ 

ɼ 

25,4 

34,2 

28 

36,6 

9,2 

6,5 

ʇʨʦʭʦʞʜʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʜʠʩʪʘʥʮʠʠ ʟʘ ʩʯʝʪ ʩʛʠʙʘʥʠʷ 

ʩʪʦʧʳ 

ʄ 

ɼ 

37,5 

26,5 

91,5 

76,5 

41 

35 

 

ɿʘʥʷʪʠʷ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ ʜʦʣʞʥʳ ʙʳʪʴ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʤʠ ʠ 

ʨʝʛʫʣʷʨʥʳʤʠ. ʊʦʣʴʢʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʨʘʩʩʯʠʪʳʚʘʪʴ ʥʘ 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ. ɺʳʧʦʣʥʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ 

ʫʧʨʘʞʥʝʥʠʡ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʚʩʝ ʟʚʝʥʴʷ ʜʚʠʛʘʪʝʣʴʥʦʛʦ 

ʘʧʧʘʨʘʪʘ, ʧʨʝʧʷʪʩʪʚʫʷ ʨʘʟʚʠʪʠʶ ʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʚʦʟʨʘʩʪʦʤ ʠ ʛʠʧʦʜʠʥʘʤʠʝʡ. ʉʧʝʮʠʘʣʴʥʳʝ ʫʧʨʘʞʥʝʥʠʷ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʢʦʨʨʝʢʮʠʠ ʧʣʦʩʢʦʩʪʦʧʠʷ. ɺʩʝ ʵʪʠ ʜʘʥʥʳʝ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʦʮʝʥʠʤʦʤ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʚʣʠʷʥʠʠ ʟʘʥʷʪʠʡ 

ʣʝʯʝʙʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 
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ʘʛʝʥʪʩʪʚʦè, 2006. ï 598 ʩ. 
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ʌʆʈʄʋɺɸʅʅʗ ʇʈʆʉʊʆʈʆɺʆɰ ʇɸʄʗʊɯ ʋ ʖɺɽʅɯʃʔʅʀʍ 
ʑʋʈɯɺ ɿɸ ʋʄʆɺ ɽʄʆʎɯʁʅʆɻʆ ʉʊʈɽʉʋ ʇʈʀ 
ɼʀʉʌʋʅʂʎɯɰ ʑʀʊʆɺʀɼʅʆɰ ɿɸʃʆɿʀ  

ʈʦʜʠʥʩʴʢʠʡ ʆ.ɻ., ɼʝʤʯʝʥʢʦ ʆ.ʄ., ʉʢʫʙʠʮʴʢʘ ʃ.ɼ. 

ɼɿ ç ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ ʤʝʜʠʯʥʘ ʘʢʘʜʝʤʽʷ ʄʆɿ ʋʢʨʘʾʥʠè 

ɿʘ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ, ʥʘ ʞʘʣʴ, ʯʠʩʣʦ ʭʚʦʨʠʭ ʟ ʫʨʘʞʝʥʥʷʤ 

ʱʠʪʦʚʠʜʥʦʾ ʟʘʣʦʟʠ ʟʥʘʯʥʦ ʟʨʦʩʪʘʻ. ɼʠʩʙʘʣʘʥʩ ʪʠʨʝʦʾʜʥʠʭ ʛʦʨʤʦʥʽʚ 

ʚʠʥʠʢʘʻ, ʷʢ ʟʘʚʜʷʢʠ ʟʦʚʥʽʰʥʽʤ ʯʠʥʥʠʢʘʤ, ʟʦʢʨʝʤʘ ʜʝʬʽʮʠʪʫ ʡʦʜʫ, 

ʝʢʦʣʦʛʽʯʥʽ ʟʘʙʨʫʜʥʝʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʤʽʢʨʦʝʣʝʤʝʥʪʘʤʠ, ʚʘʞʢʠʤʠ 

ʤʝʪʘʣʘʤʠ, ʨʘʜʽʦʘʢʪʠʚʥʠʤʠ ʩʧʦʣʫʢʘʤʠ, ʘ ʪʘʢʦʞ ʻ ʨʝʟʫʣʴʪʘʪʦʤ 

ʝʤʦʮʽʡʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʩʪʨʝʩʫ, ʥʘʜʤʽʨʥʦʛʦ ʬʽʟʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʥʘ ʦʨʛʘʥʽʟʤ, ʦʩʦʙʣʠʚʦ ʚ ʢʨʠʪʠʯʥʽ ʧʝʨʽʦʜʠ ʧʽʜʚʠʱʝʥʦʾ ʧʦʪʨʝʙʠ ʚ 

ʪʠʨʝʦʾʜʥʠʭ ʛʦʨʤʦʥʽʚ. ʄʽʞ ʪʠʤ, ʷʢ ʥʘʜʣʠʰʦʢ ʪʠʨʝʦʾʜʥʠʭ ʛʦʨʤʦʥʽʚ, ʪʘʢ ʽ 

ʾʭ ʜʝʬʽʮʠʪ, ʧʝʨʰ ʟʘ ʚʩʝ, ʚʧʣʠʚʘʻ ʥʘ ʝʤʦʮʽʡʥʠʡ ʩʪʘʥ ʪʘ, ʷʢ ʥʘʩʣʽʜʦʢ, 

ʢʦʛʥʽʪʠʚʥʫ ʬʫʥʢʮʽʶ. ʊʦʤʫ, ʜʦʩʣʽʜʞʝʥʥʷ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʩʪʦʨʦʚʦʾ 

ʜʦʚʛʦʪʨʠʚʘʣʦʾ ʧʘʤôʷʪʽ ʟʘ ʫʤʦʚ ʜʠʩʬʫʥʢʮʽʾ ʱʠʪʦʚʠʜʥʦʾ ʟʘʣʦʟʠ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʚʽʢʦʚʦʛʦ ʘʩʧʝʢʪʫ ʻ ʘʢʪʫʘʣʴʥʠʤ ʽ ʟʥʘʯʥʠʤ ʧʠʪʘʥʥʷʤ 

ʙʽʦʣʦʛʽʾ ʽ ʤʝʜʠʮʠʥʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʶʚʝʥʽʣʴʥʠʭ ʙʝʟʧʦ-

ʨʦʜʥʠʭ ʱʫʨʘʭ 30-40 ʜʥʽʚ. ʊʘʢʠʡ ʚʽʢ ʪʚʘʨʠʥ ʚʽʜʧʦʚʽʜʘʻ ʧʨʝʧʫʙʝʨʪʘʪʥʦʤʫ 

ʧʝʨʽʦʜʫ, ʢʦʣʠ ʦʨʛʘʥʽʟʤ ʻ ʥʘʡʙʽʣʴʰ ʚʨʘʟʣʠʚʠʤ ʜʦ ʟʤʽʥʝʥʦʛʦ ʨʽʚʥʷ 

ʪʠʨʝʦʾʜʥʠʭ ʛʦʨʤʦʥʽʚ. ʇʨʦʩʪʦʨʦʚʫ ʜʦʚʛʦʪʨʠʚʘʣʫ ʧʘʤôʷʪʴ ʚʠʚʯʘʣʠ ʚ 

ʧʨʦʮʝʩʽ ʚʠʨʦʙʣʝʥʥʷ ʫʤʦʚʥʦʾ ʟʘʭʠʩʥʦʾ ʨʝʘʢʮʽʾ ʟʥʘʭʦʜʞʝʥʥʷ ʨʷʪʽʚʥʦʾ 

ʧʽʜʩʪʘʚʢʠ ʫ ʚʦʜʥʦʤʫ ʣʘʙʽʨʠʥʪʽ ʄʦʨʨʽʩʘ [1]. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʛʽʧʝʨ- 

ʪʘ ʛʽʧʦʪʠʨʝʦʟ ʬʦʨʤʫʚʘʣʠ ʰʣʷʭʦʤ ʚʚʝʜʝʥʥʷ L-ʪʠʨʦʢʩʠʥʫ (3-5 ʤʢʛ ʥʘ 

ʜʦʙʫ) ʘʙʦ ʤʝʨʢʘʟʦʣʽʣʫ (10 ʤʛ/ʢʛ) ʚʧʨʦʜʦʚʞ 2 ʪʠʞʥʽʚ. 

ɿʘ ʫʤʦʚ ʛʽʧʝʨʪʠʨʝʦʟʫ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʧʦʢʨʘʱʝʥʥʷ ʬʦʨʤʫʚʘʥʥʷ 

ʝʥʛʨʘʤ ʧʨʦʩʪʦʨʦʚʦʾ ʧʘʤôʷʪʽ ʫ ʶʚʝʥʽʣʴʥʠʭ ʪʚʘʨʠʥ. ɿʦʢʨʝʤʘ. 

ʣʘʪʝʥʪʥʠʡ ʧʝʨʽʦʜ ʟʥʘʭʦʜʞʝʥʥʷ ʨʷʪʽʚʥʦʛʦ ʤʘʡʜʘʥʯʠʢʘ ʟʤʝʥʰʫʚʘʚʩʷ 

ʥʘ 29 % (p<0,05) ʧʽʜ ʯʘʩ ʧʝʨʰʦʛʦ ʩʝʘʥʩʫ, ʥʘ 44 % (p<0,05) ʧʽʜ ʯʘʩ 

ʜʨʫʛʦʛʦ ʩʝʘʥʩʫ ʽ ʥʘ 38 % ( p<0,05) ʧʽʜ ʯʘʩ ʪʨʝʪʴʦʛʦ ʥʘʚʯʘʥʥʷ. ʇʨʠ 

ʮʴʦʤʫ ʤʘʣʦ ʤʽʩʮʝ ʧʽʜʚʠʱʝʥʥʷ ʪʨʠʚʦʞʥʦʩʪʽ: ʧʝʨʽʦʜ ʧʝʨʰʠʭ 

ʟʘʚʤʠʨʘʥʴ ʫ ʚʦʜʥʦʤʫ ʧʨʦʩʪʦʨʽ ʙʫʚ ʙʽʣʴʰʠʤ ʚ 22 ʨʘʟʠ ( p<0,001) ʚʽʜ 

ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʪʘ ʚ 2 ʨʘʟʠ (p<0,05) ʚ ʢʽʥʮʽ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

ʍʨʦʥʽʯʥʠʡ ʩʪʨʝʩ (ʧʣʘʚʘʥʥʷ ʫ ʚʦʜʽ 5 ʭʚʠʣʠʥ ʚʧʨʦʜʦʚʞ 5 ʜʥʽʚ) ʪʘ 

ʛʦʩʪʨʠʡ (ʧʣʘʚʘʥʥʷ ʫ ʚʦʜʽ 15 ʭʚʠʣʠʥ) ʧʨʠʟʚʦʜʠʚ ʜʦ ʧʦʛʽʨʰʝʥʥʷ 

ʚʠʢʦʥʘʥʥʷ ʟʘʭʠʩʥʦʾ ʨʝʘʢʮʽʾ: ʯʘʩ ʟʥʘʭʦʜʞʝʥʥʷ ʧʦʪʨʽʙʥʦʛʦ ʤʽʩʮʷ ʩʝʨʝʜ 

ʚʦʜʥʦʛʦ ʧʨʦʩʪʦʨʫ ʫ ʛʨʫʧʽ çʛʽʧʝʨʪʠʨʝʦʟè ʙʫʚ ʥʘ ʨʽʚʥʽ çʢʦʥʪʨʦʣʶè. ʇʨʠ 

ʮʴʦʤʫ ʥʘʜʤʽʨʥʦ ʟʨʦʩʪʘʣʘ ʪʨʠʚʦʞʥʽʩʪʴ: ʪʨʠʚʘʣʽʩʪʴ ʧʝʨʰʠʭ ʪʘ 

ʟʘʛʘʣʴʥʠʭ ʟʘʚʤʠʨʘʥʴ ʟʨʦʩʪʘʣʘ ʚ 4-11 ʨʘʟʽʚ (p<0,001). 
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ɿʘ ʫʤʦʚ ʛʽʧʦʪʠʨʝʦʟʫ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʧʦʛʽʨʰʝʥʥʷ ʧʨʦʮʝʩʫ 

ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʩʪʦʨʦʚʦʾ ʜʦʚʛʦʪʨʠʚʘʣʦʾ ʧʘʤôʷʪʽ [2]. ʏʘʩ ʚʠʢʦʥʘʥʥʷ 

ʟʘʭʠʩʥʦʾ ʨʝʘʢʮʽʾ ʫ ʛʨʫʧʽ ʪʚʘʨʠʥ ʟʽ ʟʥʠʞʝʥʠʤ ʪʠʨʝʦʾʜʥʠʤ ʩʪʘʪʫʩʦʤ 

ʟʙʽʣʴʰʫʚʘʚʩʷ ʥʘ 40 %-54 % (p<0,05) ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ ʥʘ ʧʦʯʘʪʢʫ 

ʥʘʚʯʘʥʥʷ. ʉʪʘʥ ʪʨʠʚʦʞʥʦʩʪʽ ʙʫʚ ʥʘʜʤʽʨʥʦ ʚʠʨʘʞʝʥʠʤ: ʯʘʩ ʧʝʨʰʠʭ 

ʟʘʚʤʠʨʘʥʴ ʙʫʚ ʙʽʣʴʰʠʤ ʟʘ ʢʦʥʪʨʦʣʴ ʫ 3,4-23,8 ʨʘʟʠ (p<0,05, p<0,001). 

ʍʨʦʥʽʯʥʠʡ ʩʪʨʝʩ ʚʠʢʣʠʢʘʚ ʽʥʚʝʨʩʠʚʥʽ ʟʤʽʥʠ: ʰʚʠʜʢʽʩʪʴ ʚʠʢʦʥʘʥʥʷ 

ʦʙʦʨʦʥʥʦʾ ʨʝʘʢʮʽʾ ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ 25 % (p<0,05). ʅʘ ʬʦʥʽ ʛʦʩʪʨʦʛʦ 

ʩʪʨʝʩʫ ʜʝʬʽʮʠʪ ʪʠʨʝʦʾʜʥʠʭ ʛʦʨʤʦʥʽʚ ʩʧʨʠʷʚ ʱʝ ʩʫʪʪʻʚʽʰʦʤʫ  

ʧʦʢʨʘʱʝʥʥʶ  ʚʠʨʦʙʣʝʥʥʷ ʥʘʙʫʪʦʾ ʟʘʭʠʩʥʦʾ ʧʦʚʝʜʽʥʢʠ - ʣʘʪʝʥʪʥʠʡ 

ʧʝʨʽʦʜ ʟʥʘʭʦʜʞʝʥʥʷ ʨʷʪʽʚʥʦʾ ʧʽʜʩʪʘʚʢʠ ʫ ʶʚʝʥʽʣʴʥʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ʙʫʚ ʙʽʣʴʰʠʤ ʟʘ ʢʦʥʪʨʦʣʴ ʥʘ 40% (p<0,05). 

ʇʦʢʨʘʱʝʥʥʷ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʩʪʦʨʦʚʦʾ ʟʘʭʠʩʥʦʾ ʥʘʙʫʪʦʾ ʧʦʚʝʜʽʥʢʠ 

ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʴ ʟʥʠʞʝʥʥʷʤ ʪʨʠʚʦʞʥʦʩʪʽ ʜʦ ʨʽʚʥʷ ʧʦʤʽʨʥʦʾ 

ʚʝʣʠʯʠʥʠ. ʄʦʞʣʠʚʦ, ʩʪʘʥ ʛʽʧʝʨʪʠʨʝʦʟʫ ʚ ʢʦʤʙʽʥʘʮʽʾ ʟʽ ʩʪʨʝʩʦʤ ʚʠʢʣʠʢʘʚ 

ʥʘʜʤʽʨʥʝ ʟʙʫʜʞʝʥʥʷ ʚ ʎʅʉ, ʱʦ ʤʦʛʣʦ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʧʘʤôʷʪʽ 

ʽ ʥʘʨʦʩʪʘʥʥʶ ʪʨʠʚʦʞʥʦʩʪʽ [3]. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʛʽʧʝʨʪʠʨʝʦʟʫ, ʛʽʧʦʪʠʨʝʦʟ ʚ 

ʢʦʤʙʽʥʘʮʽʾ ʟʽ ʩʪʨʝʩʦʤ ʩʪʚʦʨʶʚʘʚ ʩʪʘʥ ʧʦʤʽʨʥʦʾ ʟʙʫʜʣʠʚʦʩʪʽ ʚ ʎʅʉ, ʱʦ 

ʩʧʨʠʷʣʦ ʧʦʢʨʘʱʝʥʥʶ ʧʘʤôʷʪʽ ʪʘ ʟʥʠʞʝʥʥʶ ʪʨʠʚʦʞʥʦʩʪʽ.  

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 
1. ʄʝʪʦʜʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʚʦʜʥʦʛʦ ʣʘʙʠʨʠʥʪʘ ʄʦʨʨʠʩʘ ʜʣʷ 
ʦʮʝʥʢʠ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ ʫ ʞʠʚʦʪʥʳʭ / ɸ.ʃ. ʀʚʣʝʚʘ, ɽ.ʅ. ʇʝʪʨʠʮʢʘʷ,  
ɼ.ɸ. ʈʦʛʘʪʢʠʥ [ʠ ʜʨ.] // ʈʦʩʠʡʩʢʠʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ʠʤ. ʀ.ʄ. ʉʝʯʝʥʦʚʘ. 
- 2016. - ʊ.102, ˉ1. - ʉ.3-17. 

2. ʈʳʙʘʢʦʚʘ ɻ.ɺ. ʉʘʤʳʡ ʠʥʪʝʣʝʢʪʫʘʣʴʥʳʡ ʵʣʝʤʝʥʪ / ɻ.ɺ. ʈʳʙʘʢʦʚʘ // ɺʝʩʪʥʠʢ 
ʅɻʀʕʀ.- 2013. - ˉ4(23). - ʉ.109-114. 

3. Goodman J. Memory Systems and the Addicted Brain / J.Goodman M.G.Packard // 
Frontiers in psychiatry. - 2016. - V.7. - P.24-29. 

 

 

ɺʈɽʄʗ ɼɺʀɻɸʊɽʃʔʅʆʁ ʈɽɸʂʎʀʀ ʀ ɽɽ ɺʆɿʈɸʉʊʅʓɽ 
ʆʉʆɹɽʅʅʆʉʊʀ ʇʈʀ ʉʊɸʊʀʏɽʉʂʀʍ ʀ ɼʀʅɸʄʀʏɽʉʂʀʍ 

ʅɸɻʈʋɿʂɸʍ ʅɸ ʈɸɿʅʓɽ ɻʈʋʇʇʓ ʄʓʐʎ 

ʈʦʤʝʥʢʦ ʀ. ɻ., ʈʘʩʩʦʭʠʥʘ ɽ. ɸ. 

ʋʆ çɹʨʝʩʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɸ.ʉ. ʇʫʰʢʠʥʘè 

(ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ) 

ɺʨʝʤʷ ʜʚʠʛʘʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʠʥʪʝʛʨʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʩʦʟʨʝʚʘʥʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʮʝʥʠʪʴ ʠ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʜʠʥʘʤʠʢʫ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʥʝʨʚʥʦ-ʤʳʰʝʯʥʦʤ ʘʧʧʘʨʘʪʝ [1, 2, 3]. 
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ʅʘʤʠ ʧʨʦʚʝʜʝʥʦ 4 ʩʝʨʠʠ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʚʨʝʤʝʥʝʤ ʜʚʠʛʘʪʝʣʴʥʦʡ 

ʨʝʘʢʮʠʠ ʥʘ 153 ʤʘʣʴʯʠʢʘʭ ʚ ʚʦʟʨʘʩʪʝ 8-9, 12-13 ʠ 15-16 ʣʝʪ, ʢʘʞʜʘʷ 

ʚʦʟʨʘʩʪʥʘʷ ʛʨʫʧʧʘ ʚ ʩʝʨʠʠ ʚʢʣʶʯʘʣʘ ʥʝ ʤʝʥʝʝ 15 ʠʩʧʳʪʫʝʤʳʭ. ʂʘʞʜʘʷ 

ʠʟ 4-ʭ ʧʨʦʚʝʜʝʥʥʳʭ ʩʝʨʠʡ ʦʪʣʠʯʘʣʘʩʴ ʭʘʨʘʢʪʝʨʦʤ ʩʦʧʦʩʪʘʚʠʤʳʭ 

ʤʝʞʜʫ ʩʦʙʦʡ ʤʳʰʝʯʥʳʭ ʥʘʛʨʫʟʦʢ (ʄʅ). 

ɺ I-ʡ ʩʝʨʠʠ ʩʪʘʪʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ (ʉʅ) ʟʘʢʣʶʯʘʣʘʩʴ ʚ 

ʥʝʧʨʝʨʳʚʥʦʤ ʩʞʘʪʠʠ ʧʘʣʴʮʘʤʠ ʢʠʩʪʝʚʦʛʦ ʜʠʥʘʤʦʤʝʪʨʘ ʧʘʣʴʮʘʤʠ 

ʣʝʚʦʡ ʨʫʢʠ ʩ ʩʠʣʦʡ, ʨʘʚʥʦʡ ʧʦʣʦʚʠʥʝ ʤʘʢʩʠʤʘʣʴʥʦʡ. ɼʠʥʘʤʠʯʝʩʢʘʷ 

ʥʘʛʨʫʟʢʘ (ɼʅ) ʩʦʩʪʦʷʣʘ ʚ ʨʠʪʤʠʯʝʩʢʦʤ ʩʞʘʪʠʠ ʣʝʚʦʡ ʨʫʢʦʡ ʩ 

ʯʘʩʪʦʪʦʡ 120 ʨʘʟ ʚ ʤʠʥʫʪʫ ʪʦʛʦ ʞʝ ʜʠʥʘʤʦʤʝʪʨʘ ʩ ʪʦʡ ʞʝ ʩʠʣʦʡ, ʚ 

ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʨʘʙʦʪʘ ʚʳʧʦʣʥʷʣʘʩʴ ʜʦ ʦʪʢʘʟʘ ʪʨʠʞʜʳ ʩ  

3-ʤʠʥʫʪʥʳʤʠ ʠʥʪʝʨʚʘʣʘʤʠ ʦʪʜʳʭʘ. ɺʦ II-ʦʡ ʩʝʨʠʠ ʉʅ ʟʘʢʣʶʯʘʣʦʩʴ ʚ 

ʫʜʝʨʞʘʥʠʠ ʪʫʣʦʚʠʱʘ ʧʦʜ ʫʛʣʦʤ 45Ü ʢ ʧʦʣʫ ʧʨʠ ʬʠʢʩʠʨʦʚʘʥʥʳʭ 

ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʷʭ; ɼʅ ʩʦʩʪʦʷʣʘ ʚ ʪʦʤ, ʯʪʦ ʠʩʧʳʪʫʝʤʳʡ, ʣʝʞʘ ʥʘ 

ʧʦʣʫ, ʧʦʜʥʠʤʘʣ ʪʫʣʦʚʠʱʝ ʜʦ ʧʨʷʤʦʛʦ ʫʛʣʘ ʩ ʢʦʥʝʯʥʦʩʪʷʤʠ ʚ 

ʧʨʦʠʟʚʦʣʴʥʦʤ, ʥʦ ʧʦʩʪʦʷʥʥʦʤ ʜʣʷ ʢʘʞʜʦʛʦ ʠʩʧʳʪʫʝʤʦʛʦ ʨʠʪʤʝ. ɺ 

ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʨʘʙʦʪʘ ʚʳʧʦʣʥʷʣʘʩʴ ʪʨʠʞʜʳ ʜʦ ʦʪʢʘʟʘ ʩ  

3-ʤʠʥʫʪʥʳʤʠ ʠʥʪʝʨʚʘʣʘʤʠ ʦʪʜʳʭʘ. ɺ III-ʡ ʠ IV-ʡ ʩʝʨʠʷʭ ʚʳʧʦʣʥʷʣʠʩʴ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʥʘʛʨʫʟʢʠ: ʚ ʦʜʥʦʤ ʚʘʨʠʘʥʪʝ ʧʦʩʣʝ ʜʚʫʢʨʘʪʥʦʡ ʉʅ 

ʩʣʝʜʦʚʘʣʘ ʦʜʥʦʢʨʘʪʥʘʷ ɼʅ, ʘ ʚ ʜʨʫʛʦʤ ï ʧʦʩʣʝ ʜʚʫʢʨʘʪʥʦʡ ɼʅ 

ʩʣʝʜʦʚʘʣʘ ʦʜʥʦʢʨʘʪʥʘʷ ʉʅ (ʉʉɼ ʠ ɼɼʉ). 

ʇʨʦʩʪʫʶ ʠ ʩʣʦʞʥʫʶ ʜʚʠʛʘʪʝʣʴʥʫʶ ʨʝʘʢʮʠʠ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ 

ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʦʤ ʩ ʧʦʤʦʱʴʶ ʚʢʣʶʯʝʥʥʦʛʦ ʚ ʮʝʧʴ 

ʵʣʝʢʪʨʦʩʝʢʫʥʜʦʤʝʨʘ. ʉʠʛʥʘʣʦʤ ʧʨʦʩʪʦʡ ʨʝʘʢʮʠʠ ʩʣʫʞʠʣʠ ʚ ʦʜʥʦʡ 

ʛʨʫʧʧʝ ʦʧʳʪʦʚ ʩʚʝʪ ʣʘʤʧʦʯʢʠ (ʚʨʝʤʷ ʨʝʘʢʮʠʠ ʥʘ ʩʚʝʪ ï ɺʈʉ), ʘ ʚ 

ʜʨʫʛʦʡ ï ʟʚʫʢ ʟʫʤʤʝʨʘ (ʚʨʝʤʷ ʨʝʘʢʮʠʠ ʥʘ ʟʚʫʢ ï ɺʈɿ). ʇʨʠ ʠʟʤʝʨʝʥʠʠ 

ʩʣʦʞʥʦʡ ʜʚʠʛʘʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ (ʚʨʝʤʷ ʨʝʘʢʮʠʠ ʚʳʙʦʨʘ ï ɺʈɺ) 6 ʨʘʟ ʩ 

ʠʥʪʝʨʚʘʣʦʤ 30-40 ʩʝʢʫʥʜ ʚʢʣʶʯʘʣʠ ʣʘʤʧʦʯʢʠ ʨʘʟʥʦʛʦ ʮʚʝʪʘ, ʧʨʠ ʵʪʦʤ 

ʪʦʣʴʢʦ 3 ʠʟ ʥʠʭ ʜʦʣʞʥʳ ʙʳʣʠ ʚʳʟʳʚʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʨʝʘʢʮʠʶ. 

ɺ ʛʨʫʧʧʝ 8-9-ʣʝʪʥʠʭ ʤʘʣʴʯʠʢʦʚ ʚ I-ʡ ʩʝʨʠʠ ʥʘʙʣʶʜʝʥʠʡ ɼʅ 

ʚʳʟʳʚʘʣʘ ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʚʨʝʤʝʥʠ ʨʝʘʢʮʠʠ ʩ 448Ñ20 ʜʦ 

378Ñ13 ʤʩ (ʨ0,05). ʉʅ, ʥʘʦʙʦʨʦʪ, ʫʚʝʣʠʯʠʚʘʣʘ ʚʨʝʤʷ ɺʈʉ ʩ 363Ñ12 

ʜʦ 387Ñ19 ʤʩ (ʨ0,05). ɺ ʛʨʫʧʧʝ 12-13-ʣʝʪʥʠʭ ʤʘʣʴʯʠʢʦʚ ʦʙʘ ʚʠʜʘ 

ʥʘʛʨʫʟʢʠ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʚʣʠʷʣʠ ʥʘ ʚʨʝʤʷ ɺʈʉ, ʘ ʚ ʩʪʘʨʰʝʡ 

ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ ʠ ɼʅ, ʠ ʉʅ ʚʳʟʳʚʘʣʠ ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ 

ʚʨʝʤʝʥʠ ʜʚʠʛʘʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ. ʀʟʤʝʥʝʥʠʷ ʚʨʝʤʝʥʠ ɺʈɿ ʠ ɺʈɺ ʙʳʣʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʠʜʝʥʪʠʯʥʳ ʩʜʚʠʛʘʤ ɺʈʉ, ʥʦ ʩ ʦʜʥʠʤ ʚʘʞʥʳʤ 

ʠʩʢʣʶʯʝʥʠʝʤ: ʚʨʝʤʷ ɺʈɺ ʧʦʩʣʝ ʉʅ ʫ ʤʘʣʴʯʠʢʦʚ 8-9 ʣʝʪ 

ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʙʦʣʝʝ ʟʘʤʝʪʥʦ, ʥʝʞʝʣʠ ʚʨʝʤʷ ɺʈʉ ï ʩ 525Ñ22 ʜʦ 

576Ñ15 ʤʩ (ʨ0,05). 
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ɺʦ II-ʡ ʩʝʨʠʠ ʘʥʘʣʦʛʠʯʥʳʝ ʧʦ ʭʘʨʘʢʪʝʨʫ ʥʘʛʨʫʟʢʠ, ʥʦ 

ʚʳʧʦʣʥʷʝʤʳʝ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝʡ ʛʨʫʧʧʦʡ ʤʳʰʮ, ʦʢʘʟʘʣʠ ʧʦʜʦʙʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ɺʈʉ, ʢʘʢ ʠ ʥʘʛʨʫʟʢʠ ʥʘ ʩʛʠʙʘʪʝʣʠ ʧʘʣʴʮʝʚ. ʆʜʥʘʢʦ ʚ ʵʪʦʡ 

ʩʝʨʠʠ ʙʦʣʝʝ ʤʦʱʥʘʷ ɼʅ ʥʝ ʫʤʝʥʴʰʘʣʘ ʚʨʝʤʷ ʜʚʠʛʘʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ ʫ 

8-9-ʣʝʪʥʠʭ ʤʘʣʴʯʠʢʦʚ, ʘ ʙʦʣʝʝ ʤʦʱʥʘʷ ʉʅ ʚʳʟʳʚʘʣʘ ʠ ʙʦʣʝʝ 

ʟʘʤʝʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʚʨʝʤʝʥʠ ɺʈʉ. 

ʇʦʩʣʝ ʥʘʛʨʫʟʢʠ ɼɼʉ ʚʨʝʤʷ ɺʈʉ ʚʦʟʨʘʩʪʘʣʦ ʩ 276Ñ3 ʜʦ 296Ñ4 ʤʩ 

(ʨ0,05), ʧʦʩʣʝ ʥʘʛʨʫʟʢʠ ʉʉɼ ï ʩʥʠʞʘʣʦʩʴ 292Ñ4 ʜʦ 270Ñ5 ʤʩ (ʨ0,05). 

ɺ ʛʨʫʧʧʝ 12-13-ʣʝʪʥʠʭ ʤʘʣʴʯʠʢʦʚ ʢʦʤʙʠʥʘʮʠʷ ʥʘʛʨʫʟʦʢ ʚ ʦʙʦʠʭ 

ʩʦʯʝʪʘʥʠʷʭ, ʢʘʢ ʠ ʦʜʥʦʨʦʜʥʳʝ ʥʘʛʨʫʟʢʠ, ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʚʣʠʷʣʠ ʥʘ 

ʚʨʝʤʷ ʨʝʘʢʮʠʠ. ʋ 15-16-ʣʝʪʥʠʭ ʚʳʷʚʠʣʠʩʴ ʠʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ: ʥʝ 

ʙʳʣʦ ʪʠʧʠʯʥʦʛʦ ʜʣʷ I-ʡ ʩʝʨʠʠ ʩʥʠʞʝʥʠʷ ʚʨʝʤʝʥʠ ʨʝʘʢʮʠʠ; ʩʪʘʪʠʯʝʩʢʘʷ 

ʥʘʛʨʫʟʢʘ ʧʦʩʣʝ ʜʚʫʢʨʘʪʥʦʡ ʜʠʥʘʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʥʝ ʠʟʤʝʥʠʣʘ 

ʚʨʝʤʝʥʠ ʨʝʘʢʮʠʠ, ʘ ʜʠʥʘʤʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ʧʦʩʣʝ ʜʚʫʢʨʘʪʥʦʡ 

ʩʪʘʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʜʘʞʝ ʫʚʝʣʠʯʠʣʘ ʝʛʦ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʘ ʢʨʫʧʥʳʭ ʛʨʫʧʧʘʭ ʤʳʰʮ ʚʳʷʩʥʠʣʦʩʴ,  

ʯʪʦ ʧʨʠ ʙʦʣʝʝ ʤʦʱʥʦʡ ʥʘʛʨʫʟʢʝ ʜʠʥʘʤʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ʩʨʘʟʫ  

ʧʦʩʣʝ ʩʪʘʪʠʯʝʩʢʦʡ ʥʝ ʫʩʪʨʘʥʷʝʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʵʬʬʝʢʪʘ ʦʪ 

ʧʦʩʣʝʜʥʝʡ ʫ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ. 

ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʘʙʦʪʝ, ʤʦʛʫʪ ʙʳʪʴ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʝ ʜʠʥʘʤʠʢʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʜʝʪʝʡ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʚ ʧʨʦʮʝʩʩʝ ʟʘʥʷʪʠʷ 

ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ ʠ ʩʧʦʨʪʦʤ ʩ ʮʝʣʴʶ ʧʨʠʤʝʥʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ 

ʦʙʦʩʥʦʚʘʥʥʳʭ ʥʘʛʨʫʟʦʢ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʦʧʪʠʤʘʣʴʥʫʶ ʚʦʟʙʫʜʠʤʦʩʪʴ 

ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʧʦʜʚʠʞʥʦʩʪʴ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 
1. ɼʫʙʨʦʚʩʢʠʡ ɺ.ʀ. ʉʧʦʨʪʠʚʥʘʷ ʤʝʜʠʮʠʥʘ. ï ʄ., 2002. ï 511 ʩ. 
2. ʉʤʠʨʥʦʚ ɺ.ʄ. ʌʠʟʠʦʣʦʛʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. ï ʄ.: ɸʢʘʜʝʤʠʷ, 

2005. ï 367 ʩ. 
3. ɿʘʩʷʜʴʢʦ, ʂ.ʀ. ʉʘʤʦʦʮʝʥʢʘ ʩʧʦʨʪʩʤʝʥʦʤ ʚʨʝʤʝʥʠ ʩʝʥʩʦʤʦʪʦʨʥʦʡ ʨʝʘʢʮʠʠ ʢʘʢ 
ʧʦʢʘʟʘʪʝʣʴ ʜʠʥʘʤʠʢʠ ʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ / ʂ.ʀ. ɿʘʩʷʜʴʢʦ,  
ɸ.ʇ. ɺʦʥʘʨʰʝʥʢʦ, ɸ.ʌ. ɹʦʨʝʡʯʫʢ // ɿʜʦʨʦʚʴʝ ʜʣʷ ʚʩʝʭ: ʤʘʪʝʨʠʘʣʳ IV 
ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, ʇʠʥʩʢ, 26ï27 ʘʧʨʝʣʷ 2012 
ʛ.: ʚ 3 ʯ. / ʅʘʮʠʦʥʘʣʴʥʳʡ ʙʘʥʢ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ [ʠ ʜʨ.]; ʨʝʜʢʦʣ.: ʂ.ʂ. ʐʝʙʝʢʦ 
[ʠ ʜʨ.]. ï ʇʠʥʩʢ: ʇʦʣʝʩɻʋ, 2012. ï ʏ. 2. ï ʉ. 21ï22. 
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ɸʅɸʃɯɿ ɿɸʍɺʆʈʖɺɸʅʆʉʊɯ ɼɯʊɽʁ ʊɸ ʇɯɼʃɯʊʂɯɺ 
ʈʆɾʅɯɺʉʔʂʆɻʆ ʅɸɺʏɸʃʔʅʆ-ɺʀʍʆɺʅʆɻʆ 
ʂʆʄʇʃɽʂʉʋ I-II ʉʊ. ɹʈʆɺɸʈʉʔʂʆɻʆ ʈɸʁʆʅʋ 

ʊʠʤʦʰʝʥʢʦ ɭ.ɺ., ʇʝʪʨʶʢ ʉ.ɭ. 

ʅʽʞʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʄʠʢʦʣʠ ɻʦʛʦʣʷ  

ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʩʪʘʥ ʟʜʦʨʦʚôʷ ʜʽʪʝʡ ʤʘʻ ʥʝʘʙʠʷʢʝ ʟʥʘʯʝʥʥʷ, 

ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʚʽʜ ʩʪʘʥʫ ʟʜʦʨʦʚôʷ ʧʽʜʨʦʩʪʘʶʯʦʛʦ ʧʦʢʦʣʽʥʥʷ ʟʘʣʝʞʠʪʴ 

ʨʦʟʚʠʪʦʢ ʩʫʩʧʽʣʴʩʪʚʘ ʫ ʤʘʡʙʫʪʥʴʦʤʫ. ʅʘ ʩʴʦʛʦʜʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʘʷʚʥʫ ʪʝʥʜʝʥʮʽʶ ʧʦʛʽʨʰʝʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʟʜʦʨʦʚôʷ ʜʽʪʝʡ ʪʘ ʧʽʜʣʽʪʢʽʚ ʚ ʋʢʨʘʾʥʽ.  

ʉʝʨʝʜ ʬʘʢʪʦʨʽʚ ʪʘ ʧʨʠʯʠʥ, ʱʦ ʟʫʤʦʚʣʶʶʪʴ ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ 

ʟʜʦʨʦʚôʷ ʧʽʜʨʦʩʪʘʶʯʦʛʦ ʧʦʢʦʣʽʥʥʷ, ʧʨʦʜʦʚʞʫʶʪʴ ʚʠʜʽʣʷʪʠ ʩʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʽ ʧʝʨʝʙʫʜʦʚʠ ʩʫʩʧʽʣʴʩʪʚʘ, ʝʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ, ʧʦʜʽʾ ʥʘ 

ʉʭʦʜʽ, ʩʦʮʽʘʣʴʥʠʡ ʪʘ ʤʘʪʝʨʽʘʣʴʥʠʡ ʩʪʘʪʫʩ ʨʦʜʠʥ, ʥʝʷʢʽʩʥʝ ʪʘ 

ʥʝʟʙʘʣʘʥʩʦʚʘʥʝ ʭʘʨʯʫʚʘʥʥʷ, ʟʣʦʚʞʠʚʘʥʥʷ ʘʣʢʦʛʦʣʝʤ, ʧʦʰʠʨʝʥʥʷ 

ʥʘʨʢʦʤʘʥʽʾ, ʪʶʪʶʥʦʧʘʣʽʥʥʷ, ʱʦ ʟʥʠʞʫʶʪʴ ʢʦʤʧʝʥʩʘʪʦʨʥʦ-

ʧʨʠʩʪʦʩʫʚʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʠʪʷʯʦʛʦ ʦʨʛʘʥʽʟʤʫ ʪʘ ʡʦʛʦ ʦʧʽʨʥʦʩʪʽ ʜʦ ʜʽʾ 

ʨʽʟʥʠʭ ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ. ɸ ʤʦʜʝʨʥʽʟʘʮʽʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, 

ʧʨʽʦʨʠʪʝʪʠ ʚʠʭʦʚʘʥʥʷ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʝʨʝʥʘʚʘʥʪʘʞʝʥʥʷ ʚʠʩʫʚʘʶʪʴ 

ʚʠʩʦʢʽ ʚʠʤʦʛʠ ʜʦ ʦʨʛʘʥʽʟʤʫ ʰʢʦʣʷʨʽʚ, ʷʢʽ ʟ ʯʘʩʦʤ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʬʦʨʤʫʚʘʥʥʷ ʩʪʽʡʢʦʾ ʧʘʪʦʣʦʛʽʾ. 

ʑʦʙ ʟʨʦʟʫʤʽʪʠ ʥʘʩʣʽʜʢʠ ʧʦʛʽʨʰʝʥʥʷ ʟʜʦʨʦʚôʷ ʜʽʪʝʡ ʪʘ ʧʽʜʣʽʪʢʽʚ, 

ʧʦʪʨʽʙʥʦ  ʟʥʘʪʠ ʨʽʚʝʥʴ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʜʠʪʠʥʠ ʪʘ ʩʝʨʝʜʦʚʠʱʝ, ʚ 

ʷʢʦʤʫ ʚʦʥʘ ʧʝʨʝʙʫʚʘʻ ʧʝʚʥʠʡ ʯʘʩ, ʘ ʩʘʤʝ ï ʰʢʦʣʘ, ʩʽʤôʷ ʪʘ ʽʥʰʽ 

ʧʨʠʯʠʥʠ, ʦɦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʾʾ ʟʜʦʨʦʚôʷ. ɹʽʣʴʰʘ ʯʘʩʪʠʥʘ ʜʽʪʝʡ, ʷʢʽ 

ʛʦʪʫʶʪʴʩʷ ʜʦ ʰʢʦʣʠ, ʚʞʝ ʤʘʶʪʴ ʧʦʨʫʰʝʥʥʷ ʩʪʘʥʫ ʟʜʦʨʦʚôʷ, ʨʝʰʪʘ ï 

ʭʨʦʥʽʯʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ. 

ɹʘʟʦʶ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʚ ʈʦʞʥʽʚʩʴʢʠʡ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʠʡ 

ʢʦʤʧʣʝʢʩ I-II ʩʪ. ɹʨʦʚʘʨʩʴʢʦʛʦ ʨʘʡʦʥʫ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʚ ʷʢʦʤʫ ʩʪʘʥʦʤ 

ʥʘ 01.01.2019 ʨʽʢ ʥʘʚʯʘʻʪʴʩʷ 117 ʜʽʪʝʡ. ʉʧʦʩʪʝʨʝʞʝʥʥʷʤ ʦʭʦʧʣʝʥʦ 

ʧʝʨʽʦʜ 2016ï2018ʨʨ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʜʘʥʽ ʱʦʨʽʯʥʠʭ ʤʝʜʠʯʥʠʭ ʦʛʣʷʜʽʚ 

ʫʯʥʽʚ ʤʦʣʦʜʰʠʭ ʪʘ ʩʝʨʝʜʥʽʭ ʢʣʘʩʽʚ ʈʦʞʥʽʚʩʴʢʦʛʦ ʅɺʂ, ʜʦʩʣʽʜʞʝʥʦ 

ʜʠʥʘʤʽʢʫ ʧʦʢʘʟʥʠʢʽʚ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʪʘ ʧʦʰʠʨʝʥʦʩʪʽ ʦʩʥʦʚʥʠʭ ʢʣʘʩʽʚ 

ʭʚʦʨʦʙ. ɼʘʥʽ ʧʦʢʘʟʥʠʢʠ ʜʦʟʚʦʣʷʶʪʴ ʦʮʽʥʠʪʠ ʩʪʘʥ ʟʜʦʨʦʚôʷ ʜʽʪʝʡ, ʨʽʚʝʥʴ 

ʤʝʜʠʯʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʪʘ ʩʚʦʻʯʘʩʥʦʛʦ ʚʠʷʚʣʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʚʽʜʭʠʣʝʥʴ, ʱʦ ʻ ʙʘʟʦʶ ʜʣʷ ʨʦʟʨʦʙʢʠ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʛʨʘʤ 

ʩʧʨʠʷʥʥʷ ʟʜʦʨʦʚôʶ ʰʢʦʣʷʨʽʚ. 

ɺʽʜʦʤʦ, ʱʦ ʰʢʦʣʘ  ̒ʦʩʚʽʪʥʽʤ ʟʘʢʣʘʜʦʤ ʫ ʷʢʦʤʫ ʜʠʪʠʥʘ ʧʨʦʚʦʜʠʪʴ 

ʙʽʣʴʰʫ ʯʘʩʪʠʥʫ ʜʥʷ ï ʧ'ʷʪʴ ʜʥʽʚ ʥʘ ʪʠʞʜʝʥʴ, ʜʝʚ'ʷʪʴ ʤʽʩʷʮʽʚ ʥʘ ʨʽʢ 
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ʧʨʦʪʷʛʦʤ ʦʜʠʥʘʜʮʷʪʠ ʨʦʢʽʚ ʞʠʪʪʷ, ʘ ʟ 2018 ʨʦʢʫ ʫ ʟʚôʷʟʢʫ ʟ 

ʬʦʨʤʫʚʘʥʥʷʤ ʅʦʚʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʰʢʦʣʠ - ʚʞʝ ʜʚʘʥʘʜʮʷʪʠ 

ʨʦʢʽʚ. ɿôʷʩʦʚʘʥʦ, ʱʦ ʨʦʙʦʯʠʡ ʜʝʥ ɹʰʢʦʣʷʨʽʚ ʈʦʞʥʽʚʩʴʢʦʛʦ ʅɺʂ, ʘ ʩʘʤʝ 

ʤʦʣʦʜʰʦʛʦ ʰʢʽʣʴʥʦʛʦ ʚʽʢʫ (1-4 ʢʣʘʩʽʚ) ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʰʢʽʣʴʥʦʛʦ ʚʽʢʫ 

 (5-9 ʢʣʘʩʠ) ʤʘʻ ʩʣʽʜʫʶʯʽ ʦʩʦʙʣʠʚʦʩʪʽ: ʯʘʩ ʟʥʘʭʦʜʞʝʥʥʷ ʜʽʪʝʡ 1-4 ʢʣʘʩʽʚ 

ʫ ʰʢʦʣʽ ʩʪʘʥʦʚʠʪʴ 7 ʛʦʜʠʥ, 5-9 ʢʣʘʩʽʚ ï 8 ʛʦʜʠʥ; ʯʘʩ ʚʠʢʦʥʘʥʥʷ 

ʜʦʤʘʰʥʽʭ ʟʘʚʜʘʥʴ ʫ ʰʢʦʣʷʨʽʚ 1-9 ʢʣʘʩʽʚ ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 3-ʭ ʛʦʜʠʥ; ʥʘ 

ʩʦʥ ʚʽʜʚʦʜʠʪʴʩʷ 8-9 ʛʦʜʠʥ ʫ 1-4 ʢʣʘʩʽʚ, ʪʨʦʭʠ ʤʝʥʰʝ ʫ 5-9 ʢʣʘʩʽʚ ï  

6-8 ʛʦʜʠʥ; ʥʘ ʾʞʫ ʚʽʜʚʦʜʠʪʴʩʷ ʜʦ 2-ʭ ʛʦʜʠʥ ʯʘʩʫ; ʥʘ ʚʽʜʧʦʯʠʥʦʢ, 

ʪʚʦʨʯʽʩʪʴ ï ʜʦ 3-ʭ ʛʦʜʠʥ. ɿ ʨʦʟʧʦʨʷʜʢʫ ʜʥʷ ʰʢʦʣʷʨʽʚ ʜʘʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ 

ʟʘʢʣʘʜʫ ʚʠʜʥʦ, ʱʦ ʟʥʘʯʥʦʛʦ ʧʝʨʝʥʘʚʘʥʪʘʞʝʥʥʷ ʜʣʷ ʮʽʻʾ ʢʘʪʝʛʦʨʽʾ ʫʯʥʽʚ 

ʥʝʤʘʻ. ʏʘʩ ʟʥʘʭʦʜʞʝʥʥʷ ʫ ʰʢʦʣʽ ʟʘʡʤʘʻ ʙʽʣʴʰʫ ʯʘʩʪʠʥʫ ʜʥʷ, ʷʢ  ̔ʚ ʫʩʽʭ 

ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʰʢʦʣʘʭ ʋʢʨʘʾʥʠ. ɹʽʣʴʰʝ ʪʦʛʦ, ʤʘʡʞʝ ʧʦʣʦʚʠʥʘ ʜʽʪʝʡ 

ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʫʯʥʽʚ ʧʽʩʣʷ ʦʩʥʦʚʥʠʭ ʫʨʦʢʽʚ ʟ ʟʘʜʦʚʦʣʝʥʥʷʤ 

ʚʽʜʚʽʜʫʶʪʴ ʛʫʨʪʢʠ, ʷʢʽ  ̒ʚ ʜʘʥʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ (çʌʦʣʴʢʣʦʨʥʦ-

ʝʪʥʦʛʨʘʬʽʯʥʠʡè, çʋʢʨʘʾʥʘ ʚʠʰʠʚʘʥʘè, çʋʤʽʣʽ ʨʫʯʢʠè, çɸʨʭʝʦʣʦʛʽʯʥʝ 

ʢʨʘʻʟʥʘʚʩʪʚʦè ʪʘ çʉʧʦʨʪʠʚʥʠʡè). ʏʘʩʪʠʥʘ ʫʯʥʽʚ ʩʝʨʝʜʥʴʦʛʦ ʰʢʽʣʴʥʦʛʦ 

ʚʽʢʫ  ʚʽʜʜʘʶʪʴ ʧʝʨʝʚʘʛʫ ʩʧʦʨʪʫ ʪʘ ʪʫʨʠʟʤʫ, ʜʝ ʚʦʥʠ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʧʦʟʤʘʛʘʪʠʩʷ ʤʽʞ ʩʦʙʦʶ, ʧʦʩʧʽʣʢʫʚʘʪʠʩʷ, ʦʙʤʽʥʷʪʠʩʷ ʜʦʩʚʽʜʦʤ, ʥʘʙʫʪʠ 

ʚʘʞʣʠʚʠʭ ʪʫʨʠʩʪʩʴʢʠʭ ʚʤʽʥʴ  ̔ʥʘʚʠʯʦʢ.  

ʆʜʥʘʢ, ʟʥʘʡʪʠ ʧʦʚʥʽʩʪʶ ʟʜʦʨʦʚʫ ʜʠʪʠʥʫ ï ʚʠʧʫʩʢʥʠʢʘ ʰʢʦʣʠ ʥʘ 

ʩʴʦʛʦʜʥʽ ʩʪʘʻ ʚʩʝ ʚʘʞʯʝ. ʊʘʢ, ʩʧʝʮʽʘʣʽʩʪʘʤʠ ɹʨʦʚʘʨʩʴʢʦʾ ʙʘʛʘʪʦ-

ʧʨʦʬʽʣʴʥʦʾ ʢʣʽʥʽʯʥʦʾ ʣʽʢʘʨʥʽ (ʎʝʥʪʨ çɼʠʪʷʯʘ ʣʽʢʘʨʥʷè), ʘ ʩʘʤʝ: 

ʧʝʜʽʘʪʨʘʤʠ, ʥʝʚʨʦʣʦʛʦʤ, ʦʪʦʣʘʨʠʥ-ʛʦʣʦʛʦʤ, ʝʥʜʦʢʨʠʥʦʣʦʛʦʤ, 

ʦʬʪʘʣʴʤʦʣʦʛʦʤ, ʭʽʨʫʨʛʦʤ, ʛʘʩʪʨʦʝʥʪʝʨʦʣʦʛʦʤ, ʢʘʨʜʽʦʣʦʛʦʤ, 

ʩʪʦʤʘʪʦʣʦʛʦʤ, ʜʝʨʤʘʪʦʣʦʛʦʤ, ʫ 2016ï2018 ʨʨ. ʙʫʣʦ ʦʙʩʪʝʞʝʥʦ  

95 ʰʢʦʣʷʨʽʚ, ʟ ʥʠʭ ʤʦʣʦʜʰʦʛʦ ʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ï 49 ʜʽʪʝʡ ʪʘ ʩʝʨʝʜʥʴʦʛʦ 

ï 46 ʜʽʪʝʡ. ʇʦʨʽʚʥʷʻʤʦ ʜʘʥʽ ʟ ʤʠʥʫʣʠʤʠ 2016 ʪʘ 2017 ʨʦʢʘʤʠ ʟʘʜʣʷ 

ʚʠʷʚʣʝʥʥʷ ʪʝʥʜʝʥʮʽʾ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʯʠ ʟʤʝʥʰʝʥʥʷ ʩʪʘʥʫ 

ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʫ ʜʽʪʝʡ.  

ɺ ʧʦʨʽʚʥʷʥʥʽ ʱʦʨʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʟôʷʩʦʚʘʥʦ, ʱʦ ʫ 

2016 ʨʦʮʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʚʝʨʭʥʽʭ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ ʪʘ ʦʨʛʘʥʽʚ ʜʠʭʘʥʥʷ, 

ʷʢʽ  ̒ ʥʘʡʙʽʣʴʰ ʯʘʩʪʠʤʠ ʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤʠ ʩʝʨʝʜ ʰʢʦʣʷʨʽʚ, 

ʩʪʘʥʦʚʠʣʠ 54 % ʚʽʜ ʫʩʽʻʾ ʢʽʣʴʢʦʩʪʽ ʫʯʥʽʚ ʈʦʞʥʽʚʩʴʢʦʛʦ ʅɺʂ, ʫ 2017 ʨʦʮʽ 

ʮ ̔ ʟʘʭʚʦʨʶʚʘʥʥʷ ʩʪʘʥʦʚʠʣʠ 53 %, ʫ 2018 ʧʦʨʽʚʥʷʥʦ ʟ 2016-2017 ʨ. 

ʟʙʽʣʴʰʠʣʦʩʴ ʥʘ 2 %  ̔ ʩʢʣʘʣʠ 55 %. ɿʦʢʨʝʤʘ, ʮʝ ʟʘʧʘʣʴʥʽ ʧʨʦʮʝʩʠ: 

ʨʠʥʽʪʠ, ʦʪʠʪʠ, ʭʨʦʥʽʯʥʽ ʪʦʥʟʠʣʽʪʠ, ʘʜʝʥʦʪʦʥʟʽʣʽʪʠ, ʬʘʨʠʥʛʽʪʠ, ʙʨʦʥʭʽʪʠ, 

ʧʥʝʚʤʦʥʽʾ, ʷʢʽ ʟʜʝʙʽʣʴʰʦʛʦ ʤʘʶʪʴ ʩʝʟʦʥʥʠʡ ʭʘʨʘʢʪʝʨ  ̔ʯʘʩʪʦ ʟʘʣʝʞʘʪʴ 

ʚʽʜ ʩʪʘʥʫ ʧʨʦʬʽʣʘʢʪʠʢʠ ʚ ʫʤʦʚʘʭ ʜʠʪʷʯʠʭ ʢʦʣʝʢʪʠʚʽʚ ʪʘ ʫ ʩʽʤ'ʾ; ʥʘ 

ʜʨʫʛʦʤʫ ʤʽʩʮʽ ï ʧʨʦʙʣʝʤʠ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ, ʷʢʽ ʫ 2016 ʨʦʮʽ 

ʩʢʣʘʜʘʣʠ 19 %, ʫ 2017 ʨʦʮʽ 21 %, ʫ 2018 ʨʦʮʽ 18 %. ɿʦʢʨʝʤʘ, ʮʝ 
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ʧʦʨʫʰʝʥʥʷ ʧʦʩʪʘʚʠ, ʩʢʦʣʽʦʟ, ʦʩʪʝʦʭʦʥʜʨʦʟ, ʧʣʦʩʢʦʩʪʦʧʽʩʪʴ ʪʘ 

ʢʦʤʙʽʥʦʚʘʥʽ ʚʨʘʞʝʥʥʷ; ʥʘ ʪʨʝʪʴʦʤʫ ï ʟʘʭʚʦʨʶʚʘʥʥ ̫ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ 

ʚʽʜʭʠʣʝʥʥʷ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ, ʷʢʽ ʫ 2016 ʨʦʮʽ ʩʪʘʥʦʚʠʣʠ 

17 %, ʫ 2017 ʨʦʮʽ ʪʘʢʦʞ 17 %, ʫ 2018 ʨʦʮʽ ʩʧʦʩʪʝʨʽʛʘʻʤʦ ʟʤʝʥʰʝʥʥʷ 

ʭʚʦʨʠʭ ʥʘ 2 %, ʱʦ ʩʢʣʘʣʦ 15 %. ʉʝʨʝʜ ʥʠʭ ï ʚʨʘʞʝʥʥʷ ʞʦʚʯʥʦʛʦ 

ʤʽʭʫʨʘ, ʰʣʫʥʢʫ, ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ, ʧʝʯʽʥʢʠ, ʢʠʰʝʯʥʠʢʫ; ʥʘ 

ʯʝʪʚʝʨʪʦʤʫ ï ʭʚʦʨʦʙʠ ʦʨʛʘʥʽʚ ʯʫʪʪʷ, ʟʦʢʨʝʤʘ ʧʨʦʙʣʝʤʠ ʦʨʛʘʥʽʚ ʟʦʨʫ 

(ʤʽʦʧʽʷ, ʘʩʪʠʛʤʘʪʠʟʤ), ʷʢʽ ʫ 2016 ʨʦʮʽ ʩʢʣʘʜʘʣʠ 6 %, ʫ 2017 ʨʦʮʽ 5 %, ʫ 

2018 ʨʦʮʽ 6 %; ʥʘ ʧ'ʷʪʦʤʫ ï ʥʝʨʚʦʚʦ-ʧʩʠʭʦʣʦʛʽʯʥʽ ʚʽʜʭʠʣʝʥʥʷ  ̔ʭʨʦʥʽʯʥʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ (ʚʝʛʝʪʦʩʫʜʠʥʥʘ ʜʠʩʪʦʥʽʷ, ʟʤʽʥʠ ʭʘʨʘʢʪʝʨʫ ʘʨʪʝʨʽʘʣʴʥʦʛʦ 

ʪʠʩʢʫ, ʛʦʣʦʚʥʠʡ ʙʽʣʴ), ʷʢʽ ʫ 2016 ʨʦʮʽ ʩʢʣʘʣʠ 4 %, ʫ 2017 ʨʦʮʽ 3 %, ʫ 

2018 ʨʦʮʽ 3 %. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʝʜʠʯʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʰʢʦʣʷʨʽʚ ʙʫʣʦ 

ʨʦʟʧʦʜʽʣʝʥʦ ʟʘ ʛʨʫʧʘʤʠ ʟʜʦʨʦʚôʷ. ɺʽʜ ʧʦʯʘʪʢʫ ʜʦ ʢʽʥʮʷ ʥʘʚʯʘʥʥʷ ʚ 

ʰʢʦʣʽ ʟʤʝʥʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʫʯʥʽʚ, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʧʝʨʰʦʾ ʛʨʫʧʠ 

(ʟʜʦʨʦʚʽ), ʟʙʽʣʴʰʫʻʪʴʩʷ ʯʠʩʝʣʴʥʽʩʪʴ ʰʢʦʣʷʨʽʚ ʜʨʫʛʦʾ (ʬʫʥʢʮʽʦʥʘʣʴʥʽ 

ʚʽʜʭʠʣʝʥʥʷ ʚ ʩʪʘʥʽ ʟʜʦʨʦʚôʷ) ʽ ʪʨʝʪʴʦʾ (ʭʨʦʥʽʯʥʽ ʭʚʦʨʽ) ʛʨʫʧ ʟʜʦʨʦʚôʷ.  

ɸʥʘʣʽʟʫʶʯʠ ʩʪʘʥ ʟʜʦʨʦʚôʷ ʧʝʨʰʦʢʣʘʩʥʠʢʽʚ ʈʦʞʥʽʚʩʴʢʦʛʦ ʅɺʂ 

ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʪʨʴʦʭ ʨʦʢʽʚ, ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʚʞʝ ʯʝʨʝʟ ʜʝʢʽʣʴʢʘ 

ʤʽʩʷʮʽʚ ʥʘʚʯʘʥʥʷ ʫ ʥʠʭ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʧʦʛʽʨʰʝʥʥʷ ʩʘʤʦʧʦʯʫʪʪʷ, 

ʟôʷʚʣʷʣʠʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽ ʩʢʘʨʛʠ, ʷʢʽ ʤʦʞʥʘ ʙʫʣʦ ʪʨʘʢʪʫʚʘʪʠ ʷʢ ʧʨʦʷʚʠ 

ʰʢʽʣʴʥʦʾ ʜʝʟʘʜʘʧʪʘʮʽʾ. ʉʝʨʝʜ ʜʽʪʝʡ ʩʝʨʝʜʥʴʦʛʦ ʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʥʝ ʧʦʨʫʰʝʥʥʷ ʨʝʞʠʤʥʠʭ ʤʦʤʝʥʪʽʚ. ɺʠʷʚʠʣʦʩʷ, ʱʦ 

ʥʘʡʙʽʣʴʰ ʩʝʨʡʦʟʥʠʤ ʧʦʨʫʰʝʥʥʷʤ  ̒ ʽʛʥʦʨʫʚʘʥʥʷ ʬʽʟʠʯʥʠʭ ʚʧʨʘʚ, 

ʯʘʩʪʠʥʘ ʟ ʥʠʭ ʧʦʥʘʜ ʜʚʽ ʛʦʜʠʥʠ ʧʝʨʝʛʣʷʜʘʻ ʪʝʣʝʧʝʨʝʜʘʯʽ ʪʘ ʱʝ ʙʽʣʴʰʘ 

ʯʘʩʪʠʥʘ ʧʨʦʚʦʜʷʪʴ ʧʦʥʘʜ ʪʨʠ ʛʦʜʠʥʠ ʟʘ ʧʝʨʝʛʣʷʜʦʤ ʛʘʜʞʝʪʽʚ. ɼʝʜʘʣʽ 

ʤʝʥʰʝ ʜʪ̔ʝʡ ʩʪʘʣʠ ʧʨʦʚʦʜʠʪʠ ʩʚʽʡ ʚʽʣʴʥʠʡ ʯʘʩ ʥʘ ʚʫʣʠʮʽ, ʟʫʩʪʨʽʯʘʪʠʩʷ 

ʟ ʦʜʥʦʣʽʪʢʘʤʠ ʪʦʱʦ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʧʨʦ ʩʪʘʥ ʟʜʦʨʦʚôʷ 

ʜʽʪʝʡ ʽ ʚʧʣʠʚ ʥʘ ʥʴʦʛʦ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ ʩʝʨʝʜʦʚʠʱʘ ʜʠʢʪʫʶʪʴ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʝʨʝʛʣʷʜʫ ʽʩʥʫʶʯʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʟʙʝʨʝʞʝʥʥʷ ʟʜʦʨʦʚôʷ 

ʰʢʦʣʷʨʽʚ. ʅʝʦʙʭʽʜʥʦ ʥʘʧʨʘʚʣʷʪʠ ʩʚʦʶ ʜʽʷʣʴʥʽʩʪʴ ʥʝ ʣʠʰʝ ʥʘ 

ʚʠʷʚʣʝʥʥʷ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ ʽ ʚʽʜʭʠʣʝʥʴ ʫ ʩʪʘʥʽ ʟʜʦʨʦʚôʷ ʜʽʪʝʡ, ʘ 

ʟʥʘʯʥʦ ʙʽʣʴʰʝ ʫʚʘʛʠ ʧʨʠʜʽʣʷʪʠ ʧʨʦʬʽʣʘʢʪʠʯʥʽʡ ʨʦʙʦʪʽ. ɺʠʨʽʰʝʥʥʷ 

ʧʨʦʙʣʝʤʠ ʤʦʞʣʠʚʝ ʣʠʰʝ ʧʨʠ ʩʧʽʣʴʥʠʭ ʟʫʩʠʣʣʷʭ ʩʽʤ'ʾ, ʚʯʠʪʝʣʽʚ (ʚ ʪ.ʯ. 

ʬʽʟʢʫʣʴʪʫʨʠ) ʪʘ ʤʝʜʠʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ. ʇʽʜʪʨʠʤʘʥʥʷ ʪʘ ʟʤʽʮʥʝʥʥʷ 

ʟʜʦʨʦʚôʷ ʫʯʥʽʚ, ʾʭ ʫʩʝʙʽʯʥʠʡ ʽ ʛʘʨʤʦʥʽʡʥʠʡ ʨʦʟʚʠʪʦʢ ʧʦʚʠʥʝʥ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠʩʷ ʩʠʩʪʝʤʦʶ ʟʘʭʦʜʽʚ: ʦʧʪʠʤʘʣʴʥʠʤ ʟʘʛʘʣʴʥʠʤ ʨʝʞʠʤʦʤ 

ʥʘʚʯʘʥʥʷ, ʧʨʘʚʠʣʴʥʠʤ ʨʦʟʧʦʜʽʣʦʤ ʯʘʩʫ, ʜʦʪʨʠʤʘʥʥʷʤ ʧʨʘʚʠʣ 

ʦʩʦʙʠʩʪʦʾ ʡ ʛʨʦʤʘʜʩʴʢʦʾ ʛʽʛʽʻʥʠ, ʟʘʛʘʨʪʫʚʘʥʥʷʤ ʪʘ ʨʘʮʽʦʥʘʣʴʥʠʤ 

ʭʘʨʯʫʚʘʥʥʷʤ.  
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ʄʆʈʌʆʌʋʅʂʎɯʆʅɸʃʔʅɯ ɺɸʈɯɸʅʊʀ ʈʆɿɺʀʊʂʋ 
ɺɯʃɯɿɯɭɺʆɻʆ ʂʆʃɸ, ʗʂɯ ʇʆɺ`ʗɿɸʅɯ ɿ ʇɸʊʆʃʆɻɯɭʖ 

ʊʨʦʰʠʥʘ ɽ.ʆ., ɻʨʘʥʽʥʘ ʆ.ɺ. 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

ɺʽʣʽʟʽʻʚʝ ʢʦʣʦ ï ʘʨʪʝʨʽʘʣʴʥʝ ʢʽʣʴʮʝ, ʷʢʝ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʚ ʦʩʥʦʚʽ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʪʘ ʷʚʣʷʻ ʩʦʙʦʶ ʘʥʘʩʪʦʤʦʟ ʤʽʞ ʩʠʩʪʝʤʘʤʠ ʚʥʫʪʨʽʰʥʽʭ 

ʩʦʥʥʠʭ ʘʨʪʝʨʽʡ ʪʘ ʚʝʨʪʝʙʨʦʙʘʟʠʣʷʨʥʦʾ ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʤʽʞ ʜʚʦʤʘ 

ʚʥʫʪʨʽʰʥʽʤʠ ʩʦʥʥʠʤʠ ʘʨʪʝʨʽʷʤʠ. ɸʨʪʝʨʽʘʣʴʥʝ ʢʦʣʦ ʟʘʙʝʟʧʝʯʫʻ 

ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʫ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ ʧʽʜ ʯʘʩ 

ʪʠʤʯʘʩʦʚʦʛʦ ʫʪʨʫʜʥʝʥʥʷ ʢʨʦʚʦʧʦʪʦʢʫ ʟʘ ʨʘʭʫʥʦʢ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʢʨʦʚʽ. 

ɺʽʣʽʟʽʻʚʝ ʢʦʣʦ ʥʝ ʟʘʚʞʜʠ ʮʽʣʢʦʤ ʚʠʢʦʥʫʻ ʩʚʦʶ ʬʫʥʢʮʽʶ, ʱʦ ʤʦʞʝ 

ʧʨʠʟʚʝʩʪʠ, ʯʝʨʝʟ ʥʝʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ, ʢʨʦʚʽ ʜʦ ʚʠʥʠʢʥʝʥʥʷ 

ʘʥʝʚʨʠʟʤ ʩʫʜʠʥ, ʨʦʟʨʠʚʘʥʥʷ ʷʢʠʭ ʟʘʢʽʥʯʫʻʪʴʩʷ ʽʥʩʫʣʴʪʦʤ.[1] ʎʝ 

ʟʫʤʦʚʣʝʥʦ ʷʢ ʚʽʢʦʚʠʤʠ ʪʘ ʧʘʪʦʣʦʛʽʯʥʠʤʠ ʟʤʽʥʘʤʠ, ʪʘʢ ʽ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʙʫʜʦʚʠ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʢʽʣʴʮʷ. [3] 

ʄʝʪʘ ʨʦʙʦʪʠ.  ɼʦʩʣʽʜʠʪʠ ʚʘʨʽʘʥʪʠ ʙʫʜʦʚʠ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʢʦʣʘ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʚ ʣʶʜʝʡ ʟ ʨʦʟʣʘʜʘʤʠ ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ ʪʘ ʚ ʧʦʤʝʨʣʠʭ, ʧʨʠʯʠʥʘ ʩʤʝʨʪʽ ʷʢʠʭ ʥʝ ʧʦʚ`ʷʟʘʥʘ ʟ ʧʦʨʫʰʝʥʥʷʤ 

ʢʨʦʚʦʦʙʽʛʫ, ʱʦʙ ʚʠʷʚʠʪʠ ʚʘʨʽʘʥʪʠ ,ʷʢʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʚʠʥʠʢʥʝʥʥʷ 

ʮʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʦʾ ʧʘʪʦʣʦʛʽʾ. 

ʄʘʪʝʨʽʘʣʠ ʡ ʤʝʪʦʜʠ. ɼʦʩʣʽʜʞʝʥʦ ʚʘʨʽʘʥʪʠ ʙʫʜʦʚʠ ʘʨʪʝ-

ʨʽʘʣʴʥʦʛʦ ʢʦʣʘ ʥʘ ʛʦʣʦʚʥʦʤʫ ʤʦʟʢʫ 50 ʧʦʤʝʨʣʠʭ ʣʶʜʝʡ, ʩʤʝʨʪʴ ʷʢʠʭ 

ʥʝ ʧʦʚ`ʷʟʘʥʘ ʟ ʧʦʨʫʰʝʥʥʷʤʠ ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ, ʪʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʝʪʦʜʫ ʢʦʤʧ`ʶʪʝʨʥʦʾ ʪʦʤʦʛʨʘʬʽʾ ʫ 30 ʣʶʜʝʡ, ʷʢʽ ʤʘʶʪʴ ʧʘʪʦʣʦʛʽʶ 

ʚʽʣʽʟʽʻʚʦʛʦ ʢʦʣʘ.  

ʈʝʟʫʣʴʪʘʪ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʘʨʽʘʥʪʠ ʙʫʜʦʚʠ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʢʦʣʘ 

ʚ ʣʶʜʝʡ, ʩʤʝʨʪʴ ʷʢʠʭ ʚʽʜʙʫʣʘʩʷ ʥʝ ʚʽʜ ʧʦʨʫʰʝʥʥʷ 

ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ: ʫ 38 % ʚʠʧʘʜʢʽʚ ʟʫʩʪʨʽʯʘʻʪʴʩʷ 

ʢʣʘʩʠʯʥʠʡ ʪʠʧ, ʫ 19 % ʚʠʷʚʣʷʻʪʴʩʷ ʟʘʜʥʷ ʪʨʠʬʫʨʢʘʮʽʷ ʚʥʫʪʨʽʰʥʴʦʾ 

ʩʦʥʥʦʾ ʘʨʪʝʨʽʾ, ʫ 17,5 % - ʘʧʣʘʟʽʷ ʟʘʜʥʴʦʾ ʩʧʦʣʫʯʥʦʾ ʘʨʪʝʨʽʾ, ʫ 14 % 

- ʟʤʽʰʘʥʠʡ ʪʠʧ ʙʫʜʦʚʠ, ʫ 11,5 % ʚʠʧʘʜʢʽʚ ʚʠʷʚʣʷʶʪʴʩʷ çʨʽʜʢʽ 

ʚʘʨʽʘʥʪʠè.[2] ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʣʶʜʝʡ ʟ ʧʘʪʦʣʦʛʽʻʶ 

ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʥʝ ʚʠʷʚʣʝʥʦ ʥʽ ʦʜʥʦʛʦ ʚʠʧʘʜʢʫ 

ʢʣʘʩʠʯʥʦʛʦ ʪʠʧʫ ʙʫʜʦʚʠ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʢʦʣʘ. ɺʘʨʽʘʥʪʠ: 25 % - 

ʘʧʣʘʟʽʷ ʟʘʜʥʴʦʾ ʩʧʦʣʫʯʥʦʾ ʘʨʪʝʨʽʾ, 21 % - ʘʧʣʘʟʽʷ ʦʙʦʭ ʟʘʜʥʽʭ 

ʩʧʦʣʫʯʥʠʭ ʘʨʪʝʨʽʡ, 26 % - ʟʘʜʥʷ ʪʨʠʬʫʨʢʘʮʽʷ ʚʥʫʪʨʽʰʥʴʦʾ ʩʦʥʥʦʾ 

ʘʨʪʝʨʽʾ, 28 % - ʟʤʽʰʘʥʠʡ ʪʠʧ. 

ɺʠʩʥʦʚʦʢ. ʊʽʣʴʢʠ ʢʣʘʩʠʯʥʠʡ ʚʘʨʽʘʥʪ ʙʫʜʦʚʠ ʚʽʣʽʟʽʻʚʦʛʦ ʢʦʣʘ 

ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʦʧʪʠʤʘʣʴʥʫ ʨʝʛʫʣʷʮʽʶ ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ 



69 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʘ ʘʥʦʤʘʣʽʾ ʚ ʘʨʪʝʨʽʘʣʴʥʦʤʫ ʢʦʣʽ ʟʫʤʦʚʣʶʶʪʴ 

ʚʠʥʠʢʥʝʥʥʷ ʨʦʟʣʘʜʽʚ ʢʨʦʚʦʦʙʽʛʫ. 
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ɺʇʃʀɺ ɿɼʆʈʆɺʆɻʆ ʉʇʆʉʆɹʋ ɾʀʊʊʗ  
ʅɸ ʃʖɼɽʁ ɿ ʅɸɼʄɯʈʅʆʖ ɺɸɻʆʖ 

ʍʘʣʦ ʇ.ɺ., ɼʨʝʛʚʘʣʴ ɯ.ɺ. 

ɼʥʽʧʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʆʣʝʩʷ ɻʦʥʯʘʨʘ 

ɿʜʦʨʦʚʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷ ʻ ʧʝʨʝʜʫʤʦʚʦʶ ʜʣʷ ʨʦʟʚʠʪʢʫ ʨʽʟʥʠʭ ʩʪʦʨʽʥ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ, ʜʦʩʷʛʥʝʥʥʷ ʥʝʶ ʘʢʪʠʚʥʦʛʦ ʜʦʚʛʦʣʽʪʪʷ ʪʘ 

ʧʦʚʥʦʮʽʥʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʩʦʮʽʘʣʴʥʠʭ ʬʫʥʢʮʽʡ, ʜʣʷ ʘʢʪʠʚʥʦʾ ʫʯʘʩʪʽ ʫ 

ʪʨʫʜʦʚʽʡ, ʛʨʦʤʘʜʩʴʢʽʡ, ʩʽʤʝʡʥʦ-ʧʦʙʫʪʦʚʦʾ, ʜʦʟʚʽʣʴʥʦʾ ʬʦʨʤʘʭ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ.  

ʆʞʠʨʽʥʥʷ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʧʨʦʙʣʝʤ ʜʣʷ ʩʦʪʝʥʴ 

ʤʽʣʴʡʦʥʽʚ ʣʶʜʝʡ ʽ ʩʫʩʧʽʣʴʩʪʚʘ ʚ ʮʽʣʦʤʫ ʫ ʟʚôʷʟʢʫ ʟ ʚʠʩʦʢʦʶ 

ʧʦʰʠʨʝʥʽʩʪʶ ʡʦʛʦ ʚ ʙʽʣʴʰʦʩʪʽ ʢʨʘʾʥ ʩʚʽʪʫ. ɺ ʋʢʨʘʾʥʽ, ʥʘʧʨʠʢʣʘʜ, ʚʽʜ  

23 ʜʦ 25 % ʯʦʣʦʚʽʢʽʚ ʪʘ ʚʽʜ 28 ʜʦ 30 % ʞʽʥʦʢ ʤʘʶʪʴ ʦʞʠʨʽʥʥʷ. 

ɺʘʞʣʠʚʠʤ ʧʦʢʘʟʥʠʢʦʤ ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʩʚʦʛʦ ʟʜʦʨʦʚ'ʷ ʻ 

ʩʚʦʻʯʘʩʥʝ ʟʚʝʨʥʝʥʥʷ ʟʘ ʤʝʜʠʯʥʦʶ ʜʦʧʦʤʦʛʦʶ, ʘʣʝ ʙʽʣʴʰ ʥʽʞ 62 % 

ʣʶʜʝʡ ʧʦʯʠʥʘʶʪʴ ʟʚʝʨʪʘʪʠʩʴ ʜʦ ʤʝʜʠʯʥʠʭ ʫʩʪʘʥʦʚ ʪʽʣʴʢʠ ʫ ʝʢʩʪʨʝʥʠʭ 

ʚʠʧʘʜʢʘʭ. ʋ ʝʥʜʦʢʨʠʥʦʣʦʛʘ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʭʚʦʨʽ ʟ ʧʝʨʰʠʤ ʩʪʫʧʝʥʝʤ 

ʦʞʠʨʽʥʥʷ (44,1 %), ʟ ʜʨʫʛʠʤ ʩʪʫʧʝʥʝʤ ï 46,4 %, ʟ ʪʨʝʪʽʤ ʩʪʫʧʝʥʝʤ 

ʦʞʠʨʽʥʥʷ ʙʽʣʷ ï 70 %. ʋ ʢʨʘʾʥʘʭ ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ ʯʘʩʪʢʘ ʣʶʜʝʡ, ʷʢʽ 

ʤʘʶʪʴ ʜʘʥʫ ʧʘʪʦʣʦʛʽʶ, ʜʦʩʷʛʘʻ 27 %, ʘ ʫ ʉʐɸ ï 70,7 %. ʅʘʩʣʽʜʢʠ 

ʝʧʽʜʝʤʽʾ ʦʞʠʨʽʥʥʷ ʥʝʚʪʽʰʥʽ: ʚʠʩʦʢʠʡ ʪʠʩʢ, ʜʽʘʙʝʪ, ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ ʽʥʩʫʣʴʪ ʥʝ ʣʠʰʝ ʚʙʠʚʘʶʪʴ ʤʽʣʴʡʦʥʠ ʘʤʝʨʠʢʘʥʮʽʚ 

ʱʦʨʽʯʥʦ, ʝʧʽʜʝʤʽʷ ʪʘʢʦʞ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʩʝʨʝʜʥʴʦʾ 

ʪʨʠʚʘʣʦʩʪʽ ʞʠʪʪʷ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʙʣʝʤ ʽʟ ʟʜʦʨʦʚôʷʤ. ɿʙʽʣʴʰʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʭʚʦʨʠʭ, ʱʦ ʩʪʨʘʞʜʘʶʪʴ ʨʽʟʥʠʤʠ ʬʦʨʤʘʤʠ ʦʞʠʨʽʥʥʷ, ʦʩʦʙʣʠʚʦ 

ʩʝʨʝʜ ʦʩʽʙ ʤʦʣʦʜʦʛʦ ʧʨʘʮʝʟʜʘʪʥʦʛʦ ʚʽʢʫ, ʚʠʢʣʠʢʘʻ ʪʨʠʚʦʛʫ ʚ ʫʩʴʦʤʫ 
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ʩʚʽʪʽ, ʧʨʠʚʝʨʪʘʻ ʫʚʘʛʫ ʜʦ ʚʠʚʯʝʥʥʷ ʨʽʟʥʠʭ ʘʩʧʝʢʪʽʚ ʮʽʻʾ ʧʨʦʙʣʝʤʠ 

ʪʝʨʘʧʝʚʪʽʚ, ʝʥʜʦʢʨʠʥʦʣʦʛʽʚ, ʧʘʪʦʬʽʟʽʦʣʦʛʽʚ, ʛʽʛʽʻʥʽʩʪʽʚ ʽ ʧʨʝʜʩʪʘʚʥʠʢʽʚ 

ʽʥʰʠʭ ʤʝʜʠʯʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ.  

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʘʥʘʣʽʟ ʚʧʣʠʚʫ ʝʣʝʤʝʥʪʽʚ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʫ 

ʞʠʪʪʷ ʥʘ ʧʦʣʽʧʰʝʥʥʷ ʩʪʘʥʫ ʩʘʤʦʧʦʯʫʪʪʷ ʫ ʛʨʫʧʽ ʣʶʜʝʡ ʟ ʥʘʜʤʽʨʥʦʶ 

ʚʘʛʦʶ. ʋ ʩʘʤʦʦʮʽʥʢʘʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʜʦʩʠʪʴ ʚʠʩʦʢʘ 

ʩʪʫʧʽʥʴ ʛʦʪʦʚʥʦʩʪʽ ʟʤʽʥʠʪʠ ʩʧʦʩʽʙ ʞʠʪʪʷ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʩʚʦʾ ʧʨʠʩʪʨʘʩʪʽ 

ʜʦ ʾʞʽ. ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʭʚʦʨʠʭ ʥʝʦʜʥʦʨʘʟʦʚʦ ʚʜʘʚʘʣʠʩʷ ʜʦ 

ʩʧʨʦʙʠ ʧʦʟʙʘʚʠʪʠʩʷ ʚʽʜ ʟʘʡʚʦʾ ʚʘʛʠ (ʧʦʥʘʜ 70% - ʭʚʦʨʠʭ ʟ 1 ʪʘ 2 

ʩʪʫʧʝʥʝʤ ʦʞʠʨʽʥʥʷ, 95,7 % - ʟ 3 ʩʪʫʧʝʥʝʤ ʦʞʠʨʽʥʥʷ). 

ɺʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʨʽʟʥʽ ʩʧʦʩʦʙʠ, ʧʨʠʯʦʤʫ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʭʚʦʨʽ ʥʘ 

ʧʦʯʘʪʢʦʚʠʭ ʩʪʘʜʽʷʭ ʦʞʠʨʽʥʥʷ ʚʚʘʞʘʣʠ ʟʘ ʢʨʘʱʝ ʭʘʨʯʦʚʽ ʜʦʙʘʚʢʠ, 

ʭʚʦʨʽ ʟ ʜʨʫʛʠʤ ʩʪʫʧʝʥʝʤ ʦʞʠʨʽʥʥʷ ʚʚʘʞʘʣʠ ʟʘ ʢʨʘʱʝ ʧʦʧʫʣʷʨʥʽ ʜʽʻʪʠ 

ʪʘ ʛʦʣʦʜʫʚʘʥʥʷ, ʭʚʦʨʽ ʟ ʪʨʝʪʽʤ ʩʪʫʧʝʥʝʤ ʦʞʠʨʽʥʥʷ ï ʨʦʟʜʽʣʴʥʝ 

ʭʘʨʯʫʚʘʥʥʷ ʪʘ ʤʝʜʠʯʥʽ ʧʨʝʧʘʨʘʪʠ. 

ɿʤʽʥʘ ʩʠʩʪʝʤʠ ʧʦʚʝʜʽʥʢʠ, ʧʦʟʠʮʽʾ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ 

ʩʝʙʝ, ʽʥʰʠʭ ʣʶʜʝʡ, ʜʦ ʜʦʚʢʽʣʣʷ ʚʧʨʦʜʦʚʞ ʚʩʴʦʛʦ ʞʠʪʪʷ. ʋ ʥʘʰʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʨʠʡʤʘʣʠ ʫʯʘʩʪʴ 56 ʣʶʜʝʡ (24 ʞʽʥʢʠ ʪʘ 32 ʯʦʣʦʚʽʢʘ) 

ʚʽʢʦʤ 30-40 ʨʦʢʽʚ ʟ ʥʘʜʤʽʨʥʦʶ ʚʘʛʦʶ ʚʽʜ 100 ʜʦ 168 ʢʽʣʦʛʨʘʤ.  

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʥʘʩʪʫʧʥʽ ʤʝʪʦʜʠʢʠ: ʨʦʟʨʘʭʫʥʦʢ 

ʽʥʜʝʢʩ ʂʝʪʣʝ (ɯʂ) ï ʚʘʛʦʚʠʡ ʩʪʘʪʫʩ, ʚʠʟʥʘʯʝʥʥʷ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ, ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʩʪʘʪʫʩʫ, ʬʽʟʠʯʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʣʶʜʝʡ ʟ 

ʥʘʜʤʽʨʥʦʶ ʚʘʛʦʶ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʥʷ ʜʝʥʥʦʾ ʥʦʨʤʠ ʢʘʣʦʨʽʡʥʦʩʪʽ ʾʞʽ ʪʘ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʝʥʥʦʛʦ ʨʘʮʽʦʥʫ ʭʘʨʯʫʚʘʥʥʷ. ɺʩʽ ʫʯʘʩʥʠʢʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʨʦʭʦʜʠʣʠ ʘʥʢʝʪʫʚʘʥʥʷ, ʜʝ ʚʢʘʟʫʚʘʣʠ ʩʚʦʻ ʩʘʤʦʧʦʯʫʪʪʷ, ʤʘʩʫ ʪʽʣʘ, 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ. ɿʘ ʘʥʢʝʪʥʠʤʠ ʜʘʥʠʤʠ ʨʦʟʨʘʭʦʚʫʚʘʣʠ 

ʚʘʛʦʚʠʡ ʩʪʘʪʫʩ ʣʶʜʠʥʠ.  

ɺʘʛʦʚʠʡ ʩʪʘʪʫʩ ʮʝ ʤʽʨʘ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ ʤʘʩʦʶ ʪʽʣʘ ʪʘ ʨʦʩʪʦʤ, 

ʱʦ ʦʙʯʠʩʣʶʻʪʴʩʷ ʷʢ ʤʘʩʘ ʪʽʣʘ (ʢʛ), ʨʦʟʜʽʣʝʥʘ ʥʘ ʟʨʽʩʪ ʚ ʢʚʘʜʨʘʪʽ (ʤĮ). 

ʅʦʨʤʠ ʚʘʛʠ ʜʦʨʦʩʣʦʾ ʣʶʜʠʥʠ, ʟʛʽʜʥʦ ʧʨʠʡʥʷʪʠʭ ɺʆʆɿ ʢʨʠʪʝʨʽʾʚ, 

ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʽʥʪʝʨʚʘʣʽ ʟʥʘʯʝʥʴ ɯʂ ʚʽʜ 20 ʜʦ 25, ʘ ʧʨʠ ʥʘʜʣʠʰʢʦʚʽʡ  

ʚʘʟʽ - ʜʦ 30. ʗʢ ʯʦʣʦʚʽʢʠ, ʪʘʢ ʽ ʞʽʥʢʠ, ʱʦ ʤʘʶʪʴ ɯʂ ʙʽʣʴʰʠʡ 30 ʢʛ/ʤĮ 

ʩʪʨʘʞʜʘʶʪʴ ʥʘ ʦʞʠʨʽʥʥʷ. ɿʙʽʣʴʰʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʚʘʛʦʚʦʛʦ ʩʪʘʪʫʩʫ 

ʚʧʣʠʚʘʻ ʥʘ ʨʽʚʝʥʴ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʟʘʭʚʦʨʶʚʘʥʴ, ʧʦʚôʷʟʘʥʠʭ ʟ 

ʦʞʠʨʽʥʥʷʤ, ʪʘ ʧʝʨʝʜʯʘʩʥʦʾ ʩʤʝʨʪʥʦʩʪʽ. ɸʣʝ ʮʝʡ ʧʦʢʘʟʥʠʢ ʜʦʩʠʪʴ 

ʫʤʦʚʥʠʡ, ʘʜʞʝ ʧʨʠ ʧʽʜʨʘʭʫʥʢʘʭ ʥʝ ʙʝʨʝʪʴʩʷ ʜʦ ʫʚʘʛʠ ʩʪʘʪʴ, ʩʪʘʪʫʨʘ, 

ʨʦʟʚʠʥʝʥʽʩʪʴ ʤʫʩʢʫʣʘʪʫʨʠ ʪʘ ʽʥʰʽ ʦʩʦʙʣʠʚʦʩʪʽ ʣʶʜʠʥʠ. 

ʅʘ ʧʦʯʘʪʢʫ ʜʦʩʣʽʜʞʝʥʴ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʽʥʜʝʢʩʫ ɯʂ ʣʶʜʝʡ ʙʫʣʦ 

ʧʦʜʽʣʝʥʦ ʥʘ ʜʚʽ ʛʨʫʧʠ (ʟ 3 ʩʪʫʧʝʥʝʤ ʪʘ 4 ʩʪʫʧʝʥʝʤ ʦʞʠʨʽʥʥʷ). 

ɺʠʟʥʘʯʝʥʥʷ ʧʨʦʮʝʥʪʥʦʛʦ ʚʤʽʩʪʫ ʞʠʨʫ ʚ ʦʨʛʘʥʽʟʤʽ ʤʝʪʦʜʦʤ ʪʨʴʦʭ 

ʰʢʽʨʥʠʭ ʩʢʣʘʜʦʢ, ʚʠʤʽʨʷʥʠʭ ʢʘʣʽʧʝʨʦʤ ʃʘʥʛʘ. ʇʨʦʮʝʥʪ ʞʠʨʫ ʩʢʣʘʜʘʚ 
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ʚʽʜ 30 ʜʦ 43 % ʟʘ ʩʫʤʦʶ ʚʠʤʽʨʶʚʘʥʥʷ ʞʠʨʦʚʠʭ ʩʢʣʘʜʦʢ ʥʘ ʞʠʚʦʪʽ. 

ɺʠʤʽʨʶʚʘʥʥʷ ʥʘ ʜʽʣʷʥʮʽ ʪʘʣʽʷïʩʪʝʛʥʦ ʫʪʦʯʥʶʻ ʧʦʢʘʟʥʠʢʠ ʩʪʘʥʫ 

ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ ʪʘ ʜʘʻ ʟʤʦʛʫ ʚʠʷʚʠʪʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʮʠʤʠ 

ʜʚʦʤʘ çʟʦʥʘʤʠ ʨʠʟʠʢʫè. ʗʢʱʦ ʮʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʟʙʽʣʴʰʫʻʪʴʩʷ, 

ʟʥʘʯʠʪʴ, ʢʽʣʴʢʽʩʪʴ ʞʠʨʫ ʚ ʦʨʛʘʥʽʟʤʽ ʨʦʩʪʝ, ʷʢʱʦ ʧʦʢʘʟʥʠʢ ʟʤʝʥʰʫʻʪʴʩʷ, 

ʪʦ ʦʨʛʘʥʽʟʤ ʚʪʨʘʯʘʻ ʞʠʨ. 

ɿʘ ʧʨʦʛʨʘʤʦʶ ʟʽ ʟʥʠʞʝʥʥʷ ʤʘʩʠ ʪʽʣʘ, ʷʢʘ ʤʽʩʪʠʪʴ ʯʽʪʢʽ ʨʝʢʦʤʝʥʜʘʮʽʾ 

ʟ ʜʦʟʦʚʘʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ, ʬʽʟʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʪʨʠʚʘʣʦʾ ʟʤʽʥʠ 

ʩʧʦʩʦʙʫ ʞʠʪʪʷ, ʩʧʦʩʪʝʨʽʛʘʣʠ ʧʦʢʘʟʥʠʢʠ ʧʦʤʽʨʥʦʛʦ ʟʥʠʞʝʥʥʷ ʤʘʩʠ ʪʽʣʘ 

ʟʘ ʫʤʦʚ ʦʙʦʚôʷʟʢʦʚʦʛʦ ʟʤʝʥʰʝʥʥʷ ʬʘʢʪʦʨʽʚ çʨʠʟʠʢʫè ʘʙʦ ʧʦʢʨʘʱʘʥʥʷ 

ʧʝʨʝʙʽʛʫ ʩʫʧʫʪʥʽʭ ʟʘʭʚʦʨʶʚʘʥʴ. ɺʩʽʤ ʜʦʩʣʽʜʞʫʚʘʥʠʤ ʙʫʣʦ ʥʘʜʘʥʦ 

ʨʦʟ'ʷʩʥʝʥʥʷ ʱʦʜʦ ʟʤʽʥʠ ʩʧʦʩʦʙʫ ʞʠʪʪʷ. ʅʘ ʪʣʽ ʜʽʻʪʦʪʝʨʘʧʽʾ ʣʶʜʷʤ 

ʨʝʢʦʤʝʥʜʫʚʘʣʠ ʧʨʦʚʦʜʠʪʠ ʟʘʭʦʜʠ, ʷʢʽ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʽʜʚʠʱʝʥʥʷ 

ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ. 

ʋ ʧʨʦʜʦʚʞ ʪʨʴʦʭ ʪʠʞʥʽʚ ʜʦʪʨʠʤʘʥʥʷ ʟʜʦʨʦʚʦʛʦ ʩʧʦʩʦʙʫ ʞʠʪʪʷ, ʘ 

ʩʘʤʝ: ʜʦʪʨʠʤʘʥʥʷ ʜʦʙʦʚʦʛʦ ʨʘʮʽʦʥʫ ʭʘʨʯʫʚʘʥʥʷ, ʧʨʘʢʪʠʢʠ ʬʽʟʠʯʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ (ɻʘʨʚʘʨʜʩʴʢʠʡ ʩʪʝʧ-ʪʝʩʪ), ʜʠʭʘʣʴʥʦʾ ʛʽʤʥʘʩʪʠʢʠ (5 ʚʧʨʘʚ 

ʥʘ ʪʠʞʜʝʥʴ), ʢʽʣʴʢʦʩʪʽ ʚʞʠʚʘʥʦʾ ʚʦʜʠ, ʨʝʛʣʘʤʝʥʪʫ ʧʨʦʮʝʜʫʨʠ çʣʽʤʬʦ 

ʜʨʝʥʘʞʫè (ʤʘʩʘʞ 1 ʨʘʟ ʥʘ ʪʠʞʜʝʥʴ). ʇʨʠʡʤʘʶʯʠ ʜʦ ʫʚʘʛʠ ʟʥʘʯʥʝ 

ʬʽʟʠʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʽʜ ʯʘʩ ʬʘʢʪʠʯʥʦʛʦ ʩʭʦʜʞʝʥʥʷ ʫʚʘʞʥʦ 

ʩʣʽʜʢʫʚʘʣʠ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʙʠ ʟʘ ʧʦʷʚʦʶ ʦʟʥʘʢ ʚʪʦʤʠ, ʱʦʙ 

ʧʦʧʝʨʝʜʠʪʠ ʚʠʥʠʢʥʝʥʥʷ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʫ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ. ʇʝʨʰʠʤʠ 

ʦʟʥʘʢʘʤʠ ʚʠʥʠʢʥʝʥʥʷ ʚʪʦʤʠ ʻ ʧʦʨʫʰʝʥʥʷ ʢʦʦʨʜʠʥʘʮʽʾ ʨʫʭʽʚ. ʊʦʤʫ 

ʣʶʜʷʤ ʟ 4 ʩʪʫʧʝʥʝʤ ʦʞʠʨʽʥʥʷ ʫ ʧʝʨʰʽ ʜʚʘ ʪʠʞʥʽ ʜʦʩʣʽʜʞʝʥʴ 

ʦʙʤʝʞʫʚʘʣʠ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʧʨʦʙʠ ʚʽʜ 1 ʜʦ 3 ʭʚʠʣʠʥ.  

ʏʝʨʝʟ 3 ʪʠʞʥʽ ʩʧʦʩʪʝʨʽʛʘʣʠ ʧʦʣʽʧʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʟʥʠʞʝʥʥʷ ʚʘʛʠ 

ʥʘ 10-15 % ʪʘ ʩʪʘʙʽʣʽʟʘʮʽʶ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ, ʩʘʤʦʧʦʯʫʪʪʷ. 

ʇʦʢʘʟʥʠʢʠ ʧʨʦʙʠ ɻʘʨʚʘʨʜʩʴʢʦʛʦ ʩʪʝʧ-ʪʝʩʪʫ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʟ ʥʠʟʴʢʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʦ 55 ɯɻʉʊ  ʫ 70 % ʫʯʘʩʥʠʢʽʚ 

ʟʤʽʥʠʣʘʩʴ ʥʘ 55-56 ɯɻʉʊ, ʘ ʫ 40 % - 57-59 ɯɻʉʊ. 

ɼʦʙʦʚʠʡ ʨʘʮʽʦʥ ʙʫʚ ʟʽ ʟʥʠʞʝʥʦʶ ʢʘʣʦʨʽʡʥʽʩʪʶ ʪʘ ʩʪʚʦʨʝʥʥʷ 

ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʜʝʬʽʮʠʪʫ. ɿʘʩʪʦʩʦʚʫʚʘʣʠ ʜʽʻʪʠ ʟ ʧʦʤʽʨʥʠʤ ʦʙʤʝʞʝʥʥʷʤ 

ʢʘʣʦʨʽʡʥʦʩʪʽ (1000 ʢʢʘʣ/ʜʦʙʫ). ʈʘʟʦʤ ʟ ʬʽʟʠʯʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʮʝ 

ʩʧʨʠʷʣʦ ʙʽʣʴʰ ʚʠʨʘʞʝʥʦʤʫ ʟʥʠʞʝʥʥʶ ʤʘʩʠ ʪʽʣʘ 1,5-2,0 ʢʛ/ʪʠʞʜʝʥʴ.  

ʉʧʦʩʪʝʨʽʛʘʣʠ ʟʙʽʣʴʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʨʫʭʣʠʚʦʩʪʽ ʢʦʣʽʥʥʠʭ ʩʫʛʣʦʙʽʚ, 

ʟʤʝʥʰʝʥʥʷ ʦʙôʻʤʫ ʩʪʝʛʦʥ ʧʨʘʚʦʾ ʥʘ 3,1 % ʪʘ ʣʽʚʦʾ ʥʘ 2,57 %, ʦʙôʻʤʫ 

ʢʦʣʽʥʥʠʭ ʩʫʛʣʦʙʽʚ ʧʨʘʚʦʛʦ ʥʘ 2,68 % ʪʘ ʣʽʚʦʛʦ ï ʥʘ 2,48 %, ʘ ʪʘʢʦʞ 

ʟʤʝʥʰʝʥʥʷ ʦʙôʻʤʫ ʛʦʤʽʣʦʢ ʧʨʘʚʦʾ ʥʘ 1,07 % ʪʘ ʣʽʚʦʾ ï ʥʘ 1,92 % 

(ʨ<0,01). 

ʊʘʢʠʤ ʯʠʥʦʤ ʜʦ ʦʩʥʦʚ ʟʘʭʦʜʽʚ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʫ ʞʠʪʪʷ ʩʪʘʥʦʚʠʪʴ 

ʨʘʮʽʦʥʘʣʴʥʝ ʛʽʧʦʢʘʣʦʨʽʡʥʝ ʭʘʨʯʫʚʘʥʥʷ, ʚʨʘʭʦʚʫʶʯʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽ 
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ʭʘʨʯʦʚʽ ʟʚʠʯʢʠ ʭʚʦʨʦʛʦ, ʡʦʛʦ ʩʧʦʩʽʙ ʞʠʪʪʷ, ʚʽʢ, ʩʪʘʪʴ, ʝʢʦʥʦʤʽʯʥʽ 

ʤʦʞʣʠʚʦʩʪʽ, ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʬʽʟʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. 
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ʂʆʄʇʃɽʂʉʅʀʁ ʇɯɼʍɯɼ ɼʆ ʌɯɿʀʏʅʆɻʆ ɺʀʍʆɺɸʅʅʗ 
ʇɯɼʃɯʊʂɯɺ ɿ ɺɽɻɽʊʆ-ʉʋɼʀʅʅʆʖ ɼʀʉʊʆʅɯɭʖ 

ʍʨʠʩʪʦʚʘ ʊ.ɭ., ʏʘʡʢʘ ɼ.ʆ. 

ʄʝʣʽʪʦʧʦʣʴʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ  

ʽʤʝʥʽ ɹʦʛʜʘʥʘ ʍʤʝʣʴʥʠʮʴʢʦʛʦ 

ɺ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʫ ʚʩʽʭ ʽʥʜʫʩʪʨʽʘʣʴʥʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ ʭʨʦʥʽʯʥʽ 

ʥʝʽʥʬʝʢʮʽʡʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʚʧʝʚʥʝʥʦ ʟʘʡʤʘʶʪʴ ʣʽʜʠʨʫʶʯʽ ʧʦʟʠʮʽʾ ʷʢ 

ʧʨʠʯʠʥʠ ʜʦʩʠʪʴ ʚʠʩʦʢʦʾ ʩʤʝʨʪʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ, ʥʘ ʯʘʩʪʢʫ ʷʢʠʭ 

ʧʨʠʧʘʜʘʻ 83,5% ʫ ʟʘʛʘʣʴʥʽʡ ʩʪʨʫʢʪʫʨʽ ʩʤʝʨʪʥʦʩʪʽ, ʟʦʢʨʝʤʘ ʥʘ ʭʚʦʨʦʙʠ 

ʩʠʩʪʝʤʠ ʢʨʦʚʦʦʙʽʛʫ ï 55,5% [2]. ɺʽʜ ʽʥʰʠʭ ʢʨʘʾʥ ɭʚʨʦʧʠ ʋʢʨʘʾʥʘ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʷʢ ʟʘ ʘʙʩʦʣʶʪʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʩʤʝʨʪʥʦʩʪʽ, ʪʘʢ ʽ ʟʘ 

ʜʠʥʘʤʽʢʦʶ. ɺ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʟʨʦʩʪʘʥʥʷ ʜʠʥʘʤʽʢʠ ʩʦʮʽʘʣʴʥʦʛʦ ʞʠʪʪʷ 

ʪʘ ʽʥʰʠʭ ʯʠʥʥʠʢʽʚ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻʪʴʩʷ ʨʦʣʴ ʟʜʦʨʦʚôʷ ʤʘʡʙʫʪʥʴʦʛʦ 

ʧʦʢʦʣʽʥʥʷ, ʦʩʢʽʣʴʢʠ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʶ ʻ ʣʠʰʝ ʬʽʟʠʯʥʦ ʟʜʦʨʦʚʘ, 
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ʘʢʪʠʚʥʘ, ʩʦʮʽʘʣʴʥʦ ʘʜʘʧʪʦʚʘʥʘ ʣʶʜʠʥʘ. ʊʦʤʫ ʚʠʤʘʛʘʻ ʦʩʦʙʣʠʚʦʛʦ 

ʘʥʘʣʽʟʫ ʩʪʘʥ ʟʜʦʨʦʚôʷ ʜʽʪʝʡ ʩʝʨʝʜʥʴʦʛʦ ʰʢʽʣʴʥʦʛʦ ʚʽʢʫ, ʚʽʜʩʦʪʦʢ 

ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʷʢʠʭ ʟʨʦʩʪʘʻ ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ [1]. 

ʇʦʰʫʢ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʚʽʜʥʦʚʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʜʽʪʝʡ ʟ ʚʝʛʝʪʦ-

ʩʫʜʠʥʥʦʶ ʜʠʩʪʦʥʽʻʶ (ɺʉɼ) ʻ ʦʜʥʠʤ ʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʢʽʚ 

ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʎʝ ʦʙʫʤʦʚʣʝʥʝ ʪʠʤ, ʱʦ ʚʝʛʝʪʦ-ʩʫʜʠʥʥʘ ʜʠʩʪʦʥʽʷ 

ʜʫʞʝ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ ʜʽʪʝʡ ʧʽʜʣʽʪʢʦʚʦʛʦ ʚʽʢʫ [3].  

ʌʽʟʠʯʥʽ ʪʨʝʥʫʚʘʥʥʷ ʚʽʜʥʦʩʷʪʴ ʜʦ ʤʝʪʦʜʽʚ ʘʢʪʠʚʥʦʾ ʘʜʘʧʪʘʮʽʾ 

ʦʨʛʘʥʽʟʤʫ. ɺʽʜʦʤʦ, ʱʦ ʬʽʟʠʯʥʽ ʪʨʝʥʫʚʘʥʥʷ ʻ ʧʦʪʫʞʥʠʤ ʩʪʠʤʫʣʷʪʦʨʦʤ 

ʚʽʜʥʦʚʥʠʭ ʧʨʦʮʝʩʽʚ. ʈʘʟʦʤ ʟ ʪʠʤ, ʫ ʚʠʚʯʝʥʥʽ ʤʝʭʘʥʽʟʤʽʚ ʾʭ ʧʦʟʠʪʠʚʥʦʛʦ 

ʚʧʣʠʚʫ ʟʘʣʠʰʘʻʪʴʩʷ ʙʘʛʘʪʦ ʜʠʩʢʫʩʽʡʥʦʛʦ. ʅʘ ʩʴʦʛʦʜʥʽ ʥʝʜʦʩʪʘʪʥʴʦ 

ʨʦʟʢʨʠʪʦʶ ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʦʙʣʝʤʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʟʘʩʦʙʽʚ 

ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʪʘ ʨʝʘʙʽʣʽʪʘʮʽʾ ʚ ʫʤʦʚʘʭ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʴʦʾ ʰʢʦʣʠ 

ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʟʜʦʨʦʚôʷ ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ.  

ɺʝʛʝʪʦ-ʩʫʜʠʥʥʘ ʜʠʩʪʦʥʽʷ (ɺʉɼ) ï ʮʝ ʚʘʟʦʤʦʪʦʨʥʝ ʧʦʨʫʰʝʥʥʷ, ʷʢʝ 

ʦʙʫʤʦʚʣʝʥʝ ʜʠʩʢʦʦʨʜʠʥʦʚʘʥʠʤʠ ʨʝʘʢʮʽʷʤʠ ʫ ʨʽʟʥʠʭ ʣʘʥʢʘʭ ʩʫʜʠʥʥʦʾ 

ʩʠʩʪʝʤʠ. ʈʦʟʨʽʟʥʷʶʪʴ ʩʠʩʪʝʤʥʽ ʡ ʨʝʛʽʦʥʘʣʴʥʽ ʚʝʛʝʪʦ-ʩʫʜʠʥʥʽ ʜʠʩʪʦʥʽʾ. 

ʇʝʨʰʠʡ ʪʠʧ ɺʉɼ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʝʚʝʣʠʢʠʤʠ ʪʘ ʧʝʨʝʭʽʜʥʠʤʠ 

ʧʽʜʡʦʤʘʤʠ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ ʚ ʤʝʞʘʭ 140/90-159/94 ʤʤ ʨʪ. ʩʪ. ʽ 

ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʥʝʨʚʦʚʦ-ʚʝʛʝʪʘʪʠʚʥʠʤʠ ʩʠʤʧʪʦʤʘʤʠ (ʝʤʦʮʽʡʥʘ 

ʣʘʙʽʣʴʥʽʩʪʴ, ʥʝʩʧʦʢʽʡʥʠʡ ʩʦʥ, ʰʚʠʜʢʘ ʩʪʦʤʣʶʚʘʥʽʩʪʴ, ʯʘʩʪʽʰʘʥʥʷ ʪʘ 

ʣʘʙʽʣʴʥʽʩʪʴ ʧʫʣʴʩʫ, ʧʽʪʣʠʚʽʩʪʴ, ʧʦʯʫʪʪʷ ʩʪʨʘʭʫ). ɼʨʫʛʠʡ ʪʠʧ ɺʉɼ 

ʧʨʦʪʽʢʘʻ ʟʘ ʛʽʧʦʪʝʥʟʠʚʥʠʤ ʪʠʧʦʤ ʪʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʥʠʞʝʥʥʷʤ 

ʩʠʩʪʦʣʽʯʥʦʛʦ ʪʠʩʢʫ ʥʠʞʯʝ 100 ʤʤ ʨʪ. ʩʪ., ʜʽʘʩʪʦʣʽʯʥʦʛʦ - ʥʠʞʯʝ  

60 ʤʤ ʨʪ. ʩʪ., ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʩʣʘʙʽʩʪʴ, ʟʘʧʘʤʦʨʦʯʝʥʥʷ, ʛʦʣʦʚʥʠʡ ʙʽʣʴ, 

ʧʽʜʚʠʱʝʥʘ ʩʪʦʤʣʶʚʘʥʽʩʪʴ, ʤʣʷʚʽʩʪʴ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʫʚʘʪʠ, ʨʦʟʨʦʙʠʪʠ ʪʘ 

ʚʠʟʥʘʯʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʦʤʧʣʝʢʩʥʦʾ ʧʨʦʛʨʘʤʠ ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʪʘ 

ʨʝʘʙʽʣʽʪʘʮʽʾ ʰʢʦʣʷʨʽʚ ʽʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʥʘ ʚʝʛʝʪʦ-ʩʫʜʠʥʥʫ ʜʠʩʪʦʥʽʶ, 

ʩʧʨʷʤʦʚʘʥʦʾ ʥʘ ʟʘʛʘʣʴʥʝ ʟʤʽʮʥʝʥʥʷ ʦʨʛʘʥʽʟʤʫ. 

ʆʙ'ʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ī ʧʨʦʮʝʩ ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʫʯʥʽʚ ʽʟ 

ʚʝʛʝʪʦ-ʩʫʜʠʥʥʦʶ ʜʠʩʪʦʥʽʻʶ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʫ 2018-2019 ʨʦʢʘʭ ʥʘ ʙʘʟʽ ʄʝʣʽʪʦ-

ʧʦʣʴʩʴʢʦʾ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʴʦʾ ʰʢʦʣʠ ɯ-ɯɯɯ ʩʪʫʧʝʥʽʚ ˉ 13. ʆʙʩʪʝʞʝʥʦ  

20 ʜʽʚʯʘʪ-ʧʽʜʣʽʪʢʽʚ ʽʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʥʘ ɺʉɼ ʟʘ ʟʤʽʰʘʥʠʤ ʪʠʧʦʤ. ɹʫʣʦ 

ʩʬʦʨʤʦʚʘʥʦ ʜʚʽ ʦʜʥʦʨʽʜʥʽ ʛʨʫʧʠ ʧʦ 10 ʫʯʝʥʠʮʴ ʫ ʢʦʞʥʽʡ, ʩʝʨʝʜʥʽʡ ʚʽʢ 

ʩʪʘʥʦʚʠʚ 13,57Ñ0,59 ʨʦʢʽʚ. ɼʽʚʯʘʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧʠ (ɽɻ) 

ʟʘʡʤʘʣʠʩʷ ʟʘ ʨʦʟʨʦʙʣʝʥʦʶ ʢʦʤʧʣʝʢʩʥʦʶ ʧʨʦʛʨʘʤʦʶ ʬʽʟʠʯʥʦʛʦ 

ʚʠʭʦʚʘʥʥʷ ʪʘ ʨʝʘʙʽʣʽʪʘʮʽʾ, ʱʦ ʤʽʩʪʠʣʘ ʣʽʢʫʚʘʣʴʥʫ ʛʽʤʥʘʩʪʠʢʫ, ʬiʪʙʦʣ-

ʛʽʤʥʘʩʪʠʢʫ, ʪʦʯʢʦʚʠʡ ʤʘʩʘʞ, ʜʠʭʘʣʴʥʫ ʛʽʤʥʘʩʪʠʢʫ ʆ.ʄ. ʉʪʨʝʣʴʥʠʢʦʚʦʾ; 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (ʂɻ) ï ʟʘ ʧʨʦʛʨʘʤʦʶ çʌʽʟʠʯʥʝ ʢʫʣʴʪʫʨʘè ʜʣʷ ʫʯʥʽʚ 
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ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ, ʷʢʽ ʟʘ ʩʪʘʥʦʤ ʟʜʦʨʦʚôʷ ʥʘʣʝʞʘʪʴ 

ʜʦ ʩʧʝʮʽʘʣʴʥʦʾ ʤʝʜʠʯʥʦʾ ʛʨʫʧʠ. 

ʉʪʨʫʢʪʫʨʥʦ-ʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʩʫʯʘʩʥʦʾ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ ʪʘ 

ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʜʽʪʝʡ ʟ 

ʚʝʛʝʪʦ-ʩʫʜʠʥʥʦʶ ʜʠʩʪʦʥʽʻʶ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʽʜ ʨʦʢʫ ʚ ʨʽʢ. ʇʨʠʯʠʥʠ ʮʴʦʛʦ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʽ: ʛʝʥʝʪʠʯʥʘ ʩʧʘʜʢʦʚʽʩʪʴ, ʪʨʘʚʤʠ, ʛʽʧʦ-

ʜʠʥʘʤʽʷ, ʥʝʨʚʦʚʽ ʪʘ ʝʥʜʦʢʨʠʥʥʽ ʩʪʨʝʩʠ, ʝʢʦʣʦʛʽʯʥʝ ʧʦʛʽʨʰʝʥʥʷ 

ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʉʝʨʝʜ ʩʫʯʘʩʥʠʭ ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʠʭ ʟʘʩʦʙʽʚ 

ʧʦʢʨʘʱʝʥʥʷ ʩʪʘʥʫ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ʫ ʧʽʜʣʽʪʢʽʚ ʟ ʚʝʛʝʪʦ-

ʩʫʜʠʥʥʦʶ ʜʠʩʪʦʥʽʻʶ ʻ ʤʝʪʦʜʠ ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʪʘ ʨʝʘʙʽʣʽʪʘʮʽʾ: 

ʣʽʢʫʚʘʣʴʥʘ ʬʽʟʠʯʥʘ ʢʫʣʴʪʫʨʘ (ʃʌʂ), ʤʘʩʘʞ, ʜʽʻʪʦʪʝʨʘʧʽʷ, ʟʘʛʘʨʪʫʚʘʥʥʷ. 

ɯʩʥʫʶʯʽ ʧʨʦʛʨʘʤʠ ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʬʽʟʠʯʥʠʭ 

ʚʧʨʘʚ ʜʣʷ ʜʽʪʝʡ-ʧʽʜʣʽʪʢʽʚ ʩʧʝʮʽʘʣʴʥʦʾ ʤʝʜʠʯʥʦʾ ʛʨʫʧʠ ʟ ʚʝʛʝʪʦ-

ʩʫʜʠʥʥʦʶ ʜʠʩʪʦʥʽʻʶ ʧʦʪʨʝʙʫʶʪʴ ʫʜʦʩʢʦʥʘʣʝʥʥʷ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʤʝʜʠʯʥʠʭ ʢʘʨʪʦʢ ʚʜʘʣʦʩʷ ʟôʷʩʫʚʘʪʠ, 

ʱʦ ʧʦʢʘʟʥʠʢʠ ʤʦʨʬʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʜʽʚʯʘʪ-ʧʽʜʣʽʪʢʽʚ ʂɻ ʪʘ ɽɻ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʥʝ ʤʘʣʠ (ʨ0,05). ʂʽʣʴʢʽʩʪʴ 

ʨʝʮʠʜʠʚʽʚ ɺʉɼ ʟʘ ʟʤʽʰʘʥʠʤ ʪʠʧʦʤ, ʟʘʬʽʢʩʦʚʘʥʠʭ ʚ ʤʝʜʠʯʥʠʭ 

ʢʘʨʪʢʘʭ ʫʯʝʥʠʮʴ ʧʨʦʪʷʛʦʤ ʦʜʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʨʦʢʫ, ʩʪʘʥʦʚʠʣʘ 

2,72Ñ0,78 ʨʘʟʽʚ ʥʘ ʨʽʢ. 

ɼʦʤʽʥʫʚʘʣʴʥʠʤʠ ʩʢʘʨʛʘʤʠ ʰʢʦʣʷʨʦʢ ʙʫʣʠ: ʰʚʠʜʢʘ ʚʪʦʤʣʶ-

ʚʘʥʽʩʪʴ ï ʫ 90,0 %; ʟʥʠʞʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ï ʫ 87,5 %; ʧʝʨʽʦʜʠʯʥʽ 

ʢʦʣʠʚʘʥʥʷ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ ï ʫ 82,5 %; ʟʘʜʠʰʢʘ ʧʽʩʣʷ ʰʚʠʜʢʦʾ 

ʭʦʜʠ ï ʫ 67,5 %; ʩʪʠʩʢʫʶʯʠʡ ʘʙʦ ʧʫʣʴʩʫʶʯʠʡ ʛʦʣʦʚʥʠʡ ʙʽʣʴ ï ʫ 

62,5 %; ʛʦʣʦʚʦʢʨʫʞʽʥʥʷ ï ʫ 50,0%; ʚʽʜʯʫʪʪʷ ʟʘʚʤʠʨʘʥʥʷ ʩʝʨʮʷ ï ʫ 

50,0%; ʟʤʽʥʘ ʥʘʩʪʨʦʶ ï ʫ 50,0 %. ɿʘʛʦʩʪʨʝʥʥʷ ʟʘʟʥʘʯʝʥʦʛʦ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʨʘʧʣʷʣʦʩʷ ʥʘʡʯʘʩʪʽʰʝ ʥʘʚʝʩʥʽ ï ʫ 95,0 % ʜʽʚʯʘʪ ʪʘ 

ʚʦʩʝʥʠ ï ʫ 90,0 %. ʇʨʦʬʽʣʘʢʪʠʢʫ ʨʝʮʠʜʠʚʽʚ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʠʤʠ ʤʝʪʦʜʘʤʠ ʧʨʦʚʦʜʠʣʠ 17,5 % ʫʯʝʥʠʮʴ. 

ɼʠʥʘʤʽʢʘ ʩʠʩʪʦʣʽʯʥʦʛʦ ʦʙôʻʤʫ ʢʨʦʚʽ (ʉʆʂ) ʫ ʜʽʚʯʘʪ ʢʦʥʪʨʦʣʴʥʦʾ ʪʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧ ʟʘ ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʻ, ʱʦ ʚ ʜʽʚʯʘʪ-

ʧʽʜʣʽʪʢʽʚ ɽɻ ʮʝʡ ʧʦʢʘʟʥʠʢ ʧʽʜʚʠʱʠʚʩʷ ʥʘ 19 %, ʘ ʚ ʂɻ ï ʥʘ 11% ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ. ʎʝ ʧʦʷʩʥʷʻʪʴʩʷ ʪʠʤ, ʱʦ ʰʢʦʣʷʨʽ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʤʘʣʠ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʘ ʧʽʜʣʽʪʢʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧʠ ī ʥʠʞʯʝ ʩʝʨʝʜʥʴʦʛʦ. ɺ ʧʨʦʮʝʩʽ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʩʠʩʪʦʣʽʯʥʠʡ ʦʙôʻʤ ʢʨʦʚʽ ʫ ʧʨʝʜʩʪʘʚʥʠʮʴ ʦʙʦʭ ʛʨʫʧ ʧʦʩʪʫʧʦʚʦ 

ʟʙʽʣʴʰʠʚʩʷ ʥʘ 10-13 % (ʧʽʩʣʷ ʯʦʪʠʨʴʦʭ ʤʽʩʷʮʽʚ ʟʘʥʷʪʴ ʬʽʟʠʯʥʠʤʠ 

ʚʧʨʘʚʘʤʠ) ʪʘ ʥʘ 11-19 % ʥʘ ʟʘʚʝʨʰʘʣʴʥʦʤʫ ʝʪʘʧʽ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

ʇʦʢʘʟʥʠʢʠ ʭʚʠʣʠʥʥʦʛʦ ʦʙôʻʤʫ ʢʨʦʚʽ (ʍʆʂ) ʫ ʰʢʦʣʷʨʦʢ ʢʦʥʪʨʦʣʴʥʦʾ 

ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧ ʟʘ ʯʘʩ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʦʢʨʘʱʠʣʠʩʷ. 

ʅʘʧʨʠʢʽʥʮʽ ʯʝʪʚʝʨʪʦʛʦ ʤʽʩʷʮʷ ʬʽʟʠʯʥʠʭ ʪʨʝʥʫʚʘʥʴ ʮʝʡ ʧʦʢʘʟʥʠʢ 
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ʟʙʽʣʴʰʠʚʩʷ ʫ ʜʽʚʯʘʪ ʦʙʦʭ ʛʨʫʧ ʥʘ 10-12 % ʚʽʜʥʦʩʥʦ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ. ɺ 

ʟʘʚʝʨʰʘʣʴʥʽʡ ʩʪʘʜʽʾ ʝʢʩʧʝʨʠʤʝʥʪʫ ʍʆʂ ʧʽʜʚʠʱʠʚʩʷ ʚ ʰʢʦʣʷʨʦʢ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʥʘ 11 %, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ï ʥʘ 18 % ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʯʘʪʢʦʚʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ. 

ɼʠʥʘʤʽʢʘ ʢʦʝʬʽʮʽʻʥʪʫ ʝʢʦʥʦʤʽʯʥʦʩʪʽ ʢʨʦʚʦʦʙʽʛʫ (ʂɽʂ) ʫ ʜʽʪʝʡ 

ʢʦʥʪʨʦʣʴʥʦʾ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧ ʚʧʨʦʜʦʚʞ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʦʢʘʟʫʻ, ʱʦ ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʚʧʨʦʜʦʚʞ ʜʦʩʣʽʜʞʝʥʥʷ ʟʤʝʥʰʠʚʩʷ ʚ ʦʙʦʭ 

ʛʨʫʧʘʭ. ʇʽʩʣʷ 4 ʤʽʩʷʮʽʚ ʚʽʜ ʧʦʯʘʪʢʫ ʬʽʟʠʯʥʠʭ ʪʨʝʥʫʚʘʥʴ ʂɽʂ ʚ ʂɻ 

ʟʥʠʟʠʚʩʷ ʥʘ 8 %, ʚ ɽɻ ï ʥʘ 16 % ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ, 

ʥʘʧʨʠʢʽʥʮʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʽʜʧʦʚʽʜʥʦ ï ʥʘ 12 % ʽ 24 % (ʨ<0,05). 

ɼʠʥʘʤʽʢʘ ʧʦʪʫʞʥʦʩʪʽ ʨʦʙʦʪʠ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʩʝʨʮʷ (Wʣʰ.) ʫ 

ʜʽʚʯʘʪ-ʧʽʜʣʽʪʢʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧ ʟʘ ʧʝʨʽʦʜ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʟʘ 4 ʤʽʩʷʮʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʜʽʚʯʘʪ ʂɻ ʮʝʡ 

ʧʦʢʘʟʥʠʢ ʟʙʽʣʴʰʠʚʩʷ 5 %, ɽɻ ï ʥʘ 10 % ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʝʨʚʠʥʥʠʤʠ 

ʨʝʟʫʣʴʪʘʪʘʤʠ. ʅʘʧʨʠʢʽʥʮʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʘʨʘʤʝʪʨ ʧʦʪʫʞʥʽʩʪʴ ʨʦʙʦʪʠ 

ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʫ ʰʢʦʣʷʨʦʢ ʂɻ ʧʽʜʚʠʱʠʚʩʷ ʥʘ 9 %, ɽɻ ï ʥʘ 15 % 

ʚʽʜʧʦʚʽʜʥʦ (ʨ<0,01). 

ʇʘʨʘʤʝʪʨʠ ʦʙôʻʤʫ ʩʝʨʮʷ (Vʩ) ʫ ʜʽʚʯʘʪ ʦʙʦʭ ʛʨʫʧ ʟʘ ʧʝʨʽʦʜ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʦʣʽʧʰʠʣʠʩʷ. ʇʦʨʽʚʥʷʥʥʷ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʫ ʰʢʦʣʷʨʦʢ 

ʦʙʦʭ ʛʨʫʧ ʧʦʢʘʟʘʣʦ, ʱʦ ʫ ʧʨʝʜʩʪʘʚʥʠʮʴ ʂɻ ʥʘ ʯʝʪʚʝʨʪʠʡ ʤʽʩʷʮʴ 

ʬʽʟʠʯʥʠʭ ʪʨʝʥʫʚʘʥʴ ʚʽʥ ʟʙʽʣʴʰʠʚʩʷ ʥʘ 5 %, ɽɻ ī ʥʘ 10 %, ʥʘ 

ʟʘʚʝʨʰʘʣʴʥʽʡ ʩʪʘʜʽʾ ʝʢʩʧʝʨʠʤʝʥʪʫ ī ʥʘ 8 % ʽ 13 % ʚʽʜʧʦʚʽʜʥʦ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ. 

ɼʠʥʘʤʽʢʘ ʽʥʜʝʢʩʫ ʈʦʙʽʥʩʦʥʘ (ɯʈ) ʫ ʜʽʪʝʡ ʢʦʥʪʨʦʣʴʥʦʾ ʪʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧ ʟʘ ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʚʦʜʠʪʴ, ʱʦ ɯʈ 

ʟʤʝʥʰʠʚʩʷ ʫ ʰʢʦʣʷʨʦʢ ʂɻ ʧʽʩʣʷ ʯʦʪʠʨʴʦʭ ʤʽʩʷʮʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ 17 %, 

ɽɻ ī ʥʘ 12 %; ʥʘʧʨʠʢʽʥʮʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʽʜʧʦʚʽʜʥʦ ï ʥʘ 22 % ʽ 32 % ʫ 

ʚʽʜʥʦʩʥʦ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ. ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ɯʈ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʚ 25 % ʜʽʚʯʘʪ 

ɽɻ ʥʘʧʨʠʢʽʥʮʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʫ 50 % ʦʩʽʙ ʚʽʜʙʫʣʦʩʷ ʟʙʽʣʴʰʝʥʥʷ ʮʴʦʛʦ 

ʧʦʢʘʟʥʠʢʘ ʜʦ ʨʽʚʥʷ çʚʠʱʝ ʟʘ ʩʝʨʝʜʥʽʡè ʟʘ ʨʘʭʫʥʦʢ ʟʥʠʞʝʥʥʷ ʨʽʚʥʽʚ 

çʥʠʟʴʢʠʡè ʥʘ 5 % ʪʘ çʩʝʨʝʜʥʽʡè ʥʘ 20 %. ʎʝʡ ʧʦʢʘʟʥʠʢ ʫ ʰʢʦʣʷʨʦʢ ʂɻ 

ʩʪʘʥʦʚʠʚ 80 % ï ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ɯʈ, 10 % ï ʥʠʞʯʠʡ ʟʘ ʩʝʨʝʜʥʽʡ ʪʘ 10 % 

- ʚʠʱʠʡ ʟʘ ʩʝʨʝʜʥʽʡ. 

ʊʘʢʠʤʠ ʯʠʥʦʤ, ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ 

ʜʦʚʦʜʠʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʢʦʤʧʣʝʢʩʥʦʾ ʧʨʦʛʨʘʤʠ 

ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʪʘ ʨʝʘʙʽʣʽʪʘʮʽʾ, ʷʢʘ ʚʢʣʶʯʘʣʘ ʬʫʪʙʦʣ-ʛʽʤʥʘʩʪʠʢʫ, 

ʣʽʢʫʚʘʣʴʥʫ ʛʽʤʥʘʩʪʠʢʫ, ʪʦʯʢʦʚʠʡ ʤʘʩʘʞ, ʩʘʤʦʤʘʩʘʞ, ʜʠʭʘʣʴʥʫ 

ʛʽʤʥʘʩʪʠʢʫ ʆ.ʄ. ʉʪʨʝʣʴʥʠʢʦʚʦʾ ʪʘ ʩʧʨʠʷʣʘ ʟʥʠʞʝʥʥʶ ʧʨʦʷʚʫ ʦʩʥʦʚʥʠʭ 

ʩʠʤʧʪʦʤʽʚ ʚʝʛʝʪʦ-ʩʫʜʠʥʥʦʾ ʜʠʩʪʦʥʽʾ, ʟʦʢʨʝʤʘ ʧʦʣʽʧʰʝʥʥʶ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤ. 
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ɿɸɼʅʔʆʅʀɾʅɯʁ ɺɯɼɼɯʃ ʇʈɸɺʆɻʆ ʇɽʈɽɼʉɽʈɼʗ: 
ɸʅɸʊʆʄɯʏʅɸ ʄɯʅʃʀɺɯʉʊʔ ɯ ʊʀʇ ʉʊɸʊʋʈʀ 

ʏʫʧʽʥʘ ɺ.ɯ., ɯʟʤʘʡʣʦʚʘ ʃ.ɺ. 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʉʫʯʘʩʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʙʫʜʦʚʫ ʽ ʬʫʥʢʮʽʾ ʢʘʤʝʨ ʩʝʨʮʷ ʤʘʻ ʥʘ ʜʘʥʠʡ 

ʯʘʩ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʬʘʢʪʽʚ, ʷʢʽ ʚʠʚʯʝʥʽ ʘʥʘʪʦʤʘʤʠ ʙʽʣʴʰ ʥʽʞ ʟʘ 

ʩʪʦʣʽʪʥʽʡ ʧʝʨʽʦʜ. ʈʘʟʦʤ ʟ ʪʠʤ ʧʠʪʘʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʩʝʨʮʷ ʪʘ ʾʾ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʟ 

ʘʥʘʪʦʤʽʯʥʠʤʠ ʟʦʥʘʤʠ ʚ ʥʦʨʤʽ ʽ ʧʨʠ ʧʘʪʦʣʦʛʽʾ ʚʞʝ ʜʘʚʥʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ 

ʮʝʥʪʨʽ ʫʚʘʛʠ ʤʦʨʬʦʣʦʛʽʚ ʽ ʢʣʽʥʽʮʠʩʪʽʚ [1]. ʇʦʷʚʘ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʠʢʠ ʽ ʣʽʢʫʚʘʥʥʷ, ʪʘʢʠʭ ʷʢ ʢʦʤʧ'ʶʪʝʨʥʘ ʪʘ ʤʘʛʥʽʪʥʦ-

ʨʝʟʦʥʘʥʩʥʘ ʪʦʤʦʛʨʘʬʽʷ ʽ ʝʣʝʢʪʨʦʘʥʘʪʦʤʽʯʥʝ ʢʘʨʪʫʚʘʥʥʷ, ʨʦʟʰʠʨʠʣʦ 

ʤʦʞʣʠʚʦʩʪʽ ʥʝ ʪʽʣʴʢʠ ʢʣʽʥʽʮʠʩʪʽʚ, ʘʣʝ ʽ ʤʦʨʬʦʣʦʛʽʚ [2]. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ - ʚʩʪʘʥʦʚʠʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʘʥʘʪʦʤʽʯʥʦʾ 

ʙʫʜʦʚʠ ʟʘʜʥʴʦʥʠʞʥʴʦʛʦ ʚʽʜʜʽʣʫ ʧʨʘʚʦʛʦ ʧʝʨʝʜʩʝʨʜʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʝʪʦʜʽʚ ʤʘʛʥʽʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʾ ʪʦʤʦʛʨʘʬʽʾ (ʄʈʊ) ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ 

ʩʪʘʪʫʨʠ ʦʙʩʪʝʞʫʚʘʥʠʭ. 

ʄʘʪʝʨʽʘʣ ʽ ʤʝʪʦʜʠ. ʆʮʽʥʢʘ ʪʠʧʫ ʩʪʘʪʫʨʠ ʦʙʩʪʝʞʫʚʘʥʠʭ (n=23) 

ʧʨʦʚʝʜʝʥʘ ʟʘ ʤʝʪʦʜʠʢʦʶ L. Rees - H. J. Eysenck ʪʘ ʘʥʘʣʽʟʦʤ ʤʘʛʥʽʪʥʦ-

ʨʝʟʦʥʘʥʩʥʠʭ ʪʦʤʦʛʨʘʤ ʩʝʨʮʷ ʜʣʷ ʚʠʚʯʝʥʥʷ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʘʥʘʪʦʤʽʯʥʦʾ 

ʙʫʜʦʚʠ ʟʘʜʥʴʦʥʠʞʥʴʦʛʦ ʚʽʜʜʽʣʫ ʧʨʘʚʦʛʦ ʧʝʨʝʜʩʝʨʜʷ. ʄʘʛʥʽʪʥʦ-

ʨʝʟʦʥʘʥʩʥʘ ʪʦʤʦʛʨʘʬʽʷ ʧʨʦʚʦʜʠʣʘʩʷ ʥʘ ʪʦʤʦʛʨʘʬʽ ʬʽʨʤʠ Magnetom C, 

ʧʦʪʫʞʥʽʩʪʶ 0,35 ʊʝʩʣʘ. ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʫʚʘʣʠ ʟʘ ʧʨʦʛʨʘʤʦʶ 

SyngoMR A 30. ɼʣʷ ʧʦʜʘʣʴʰʦʛʦ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʙʫʣʘ 

ʚʠʢʦʨʠʩʪʘʥʘ ʦʮʽʥʢʘ ʬʦʨʤʠ ʟʘʜʥʴʦʥʠʞʥʴʦʛʦ ʚʽʜʜʽʣʫ ʧʨʘʚʦʛʦ 

ʧʝʨʝʜʩʝʨʜʷ, ʷʢʘ ʟʘʩʥʦʚʘʥʘ ʥʘ ʢʣʘʩʠʬʽʢʘʮʽʾ DaCostaetal. 

ʈʝʟʫʣʴʪʘʪʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʧʽʢʥʽʯʥʠʭ ʽ ʥʦʨʤʦʩʪʝʥʽʯʥʠʭ 

ʪʠʧʘʭ ʩʪʘʪʫʨʠ ʧʝʨʝʚʘʞʘʻ ʜʦʚʛʠʡ ʟʘʜʥʴʦʥʠʞʥʽʡ ʚʽʜʜʽʣ ʧʨʘʚʦʛʦ 
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ʧʝʨʝʜʩʝʨʜʷ (ʚʽʜʧʦʚʽʜʥʦ, 57,2 ʽ 58,6%), ʚ ʪʦʡ ʯʘʩ ʷʢ ʧʨʠ ʘʩʪʝʥʽʯʥʦʤʫ 

ʪʠʧʽ ʩʪʘʪʫʨʠ ʜʦʩʪʦʚʽʨʥʦ ʯʘʩʪʽʰʝ (p <0,05) ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʢʦʨʦʪʢʠʡ 

ʟʘʜʥʴʦʥʠʞʥʽʡ ʚʽʜʜʽʣ ʧʨʘʚʦʛʦ ʧʝʨʝʜʩʝʨʜʷ. ʇʨʠ ʧʽʢʥʽʯʥʦʤʫ ʪʠʧʽ ʩʪʘʪʫʨʠ 

ʨʽʚʥʘ ʬʦʨʤʘ ʟʘʜʥʴʦʥʠʞʥʴʦʛʦ ʚʽʜʜʽʣʫ ʧʨʘʚʦʛʦ ʧʝʨʝʜʩʝʨʜʷ ʚ 3,3 ʨʘʟʠ 

ʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʫʚʽʛʥʫʪʦʶ ʽ ʚ 4,6 ʨʘʟʠ - ʫ ʧʦʨʽʚʥʷʥʥʽ 

ʟ ʛʘʤʘʥʝʮʴʧʦʜʽʙʥʦʶ ʬʦʨʤʦʶ. ʇʨʠ ʘʩʪʝʥʽʯʥʦʤʫ ʪʠʧʽ ʩʪʘʪʫʨʠ ʧʝʨʝʚʘʞʘʻ 

ʫʚʽʛʥʫʪʘ ʬʦʨʤʘ ʟʘʜʥʴʦʥʠʞʥʴʦʛʦ ʚʽʜʜʽʣʫ ʧʨʘʚʦʛʦ ʧʝʨʝʜʩʝʨʜʷ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʨʽʚʥʦʶ ʽ ʛʘʤʘʥʝʮʴʧʦʜʽʙʥʦʶ ʬʦʨʤʘʤʠ (ʚʽʜʧʦʚʽʜʥʦ, ʚ 2,3 ʽ 

2,1 ʨʘʟʠ), ʘʣʝ ʛʘʤʘʥʝʮʴʧʦʜʽʙʥʘ ʬʦʨʤʘ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʯʘʩʪʽʰʝ, ʥʽʞ ʧʨʠ 

ʧʽʢʥʽʯʥʠʭ ʽ ʥʦʨʤʦʩʪʝʥʽʯʥʠʭ ʪʠʧʘʭ (ʚʽʜʧʦʚʽʜʥʦ, 37,2 %, 16,2% ʽ 21,4%). 

ɺʠʩʥʦʚʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʘ ʩʦʤʘʪʦ-

ʪʠʧʽʯʥʘ ʦʙʫʤʦʚʣʝʥʽʩʪʴ ʤʽʥʣʠʚʦʩʪʽ ʘʥʘʪʦʤʽʯʥʦʾ ʙʫʜʦʚʠ ʟʘʜʥʴʦ-

ʥʠʞʥʴʦʛʦ ʚʽʜʜʽʣʫ ʧʨʘʚʦʛʦ ʧʝʨʝʜʩʝʨʜʷ, ʱʦ ʻ ʚʢʨʘʡ ʚʘʞʣʠʚʦʶ 

ʦʙʩʪʘʚʠʥʦʶ, ʷʢʫ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʧʣʘʥʫʚʘʥʥʽ ʽ ʚʠʢʦʥʘʥʥʽ 

ʽʥʪʝʨʚʝʥʮʽʡʥʠʭ ʘʨʠʪʤʦʣʦʛʽʯʥʠʭ ʚʪʨʫʯʘʥʴ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 
1. Calkins H., Hindricks G., Cappato R. et al. (2017). 

HRS/EHRA/ECAS/APHRS/SOLAECE expert consensus statement on catheter and 
surgical ablation of atrial fibrillation: Executive summary. // Heart Rhythm. Vol. 14, Is. 
10, P: e445ïe494. 

2. Errahmouni, A. et al. (2014). Ultrasound-guided venous puncture in 
electrophysiological procedures: a safe method, rapidly learned. // Pacing Clin 
Electrophysiol. Vol. 37., ʈ: 1023ï1028. 

 

 

 

 

 

  



78 

 

 

 

 

ʉɽʂʎɯʗ:  

ɹɯʆʃʆɻɯʗ ʊɸ ʌɯɿɯʆʃʆɻɯʗ ʈʆʉʃʀʅ; 
ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅɸ ɹʆʊɸʅɯʂɸ 
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ʉʊɯʁʂɯʉʊʔ ʃʀʉʊʂɯɺ ɼɽʈɽɺʅʀʍ ʈʆʉʃʀʅ 
ʇʈʀʐʃʗʍʆɺʀʍ ʅɸʉɸɼɾɽʅʔ ɼʆ ʉʋʍʆɻʆ  

ɻɸʈʗʏʆɻʆ ʇʆɺɯʊʈʗ 

ɹʝʩʩʦʥʦʚʘ ɺ.ʇ., ʇʦʥʦʤʘʨʴʦʚʘ ʆ.ɸ. 

ɼʥʽʧʨʦʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʉʫʭʦʚʽʡ ï ʮʝ ʚʽʪʝʨ ʟʘ ʚʠʩʦʢʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʥʠʟʴʢʦʾ ʚʦʣʦʛʦʩʪʽ 

ʧʦʚʽʪʨʷ. ʇʨʦʪʷʛʦʤ ʪʨʴʦʭ ʜʽʙ ʧʦʩʧʽʣʴ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʥʝ ʤʝʥʰʝ 8 ʤ/ʩ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʚʠʱʝ 25 Áʉ, ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ ʥʝ ʙʽʣʴʰʝ 

30 % ʭʦʯʘ ʙ ʚ ʦʜʠʥ ʟʽ ʩʪʨʦʢʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ. 

ɿʘ ʜʽʾ ʥʘ ʨʦʩʣʠʥʠ ʩʫʭʦʚʽʶ ʪʘ ʚʠʩʦʢʦʾ ʪʝʤʧʝʨʘʪʫʨʠ (45 Áʉ) 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʛʣʠʙʦʢʽ ʩʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʤʽʪʦʭʦʥʜʨʽʡ, ʧʦʰʢʦʜʞʝʥʥʷ ʘʙʦ 

ʽʥʛʽʙʫʚʘʥʥʷ ʬʝʨʤʝʥʪʽʚ ʬʦʩʬʦʨʠʣʶʶʯʦʛʦ ʤʝʭʘʥʽʟʤʫ. ɺʩʝ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʧʦʨʫʰʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʦʙʤʽʥʫ ʨʦʩʣʠʥ. ɺ ʢʦʨʽʥʥʽ ʪʘ ʧʘʩʦʮʽ 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʚʤʽʩʪ ʘʤʽʜʽʚ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʛʘʣʴʤʫʻʪʴʩʷ ʨʽʩʪ ʨʦʩʣʠʥ, 

ʟʦʢʨʝʤʘ ʣʠʩʪʷ ʪʘ ʧʘʛʦʥʽʚ, ʟʥʠʞʫʻʪʴʩʷ ʚʨʦʞʘʡ. ʇʽʜ ʯʘʩ ʘʪʤʦʩʬʝʨʥʦʾ 

ʧʦʩʫʭʠ ʚ ʧʦʻʜʥʘʥʥʽ ʽʟ ʚʠʩʦʢʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ ʪʘ ʩʦʥʷʯʥʦʶ ʽʥʩʦʣʷʮʽʻʶ 

ʚʽʜʤʽʯʘʶʪʴʩʷ ʟʥʘʯʥʽ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʧʘʛʦʥʽʚ ʪʘ ʣʠʩʪʢʽʚ ʨʦʩʣʠʥ (ʌʝʜʫʣʦʚ 

ʠ ʜʨ., 2015), ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʶ, ʘ ʽʥʦʜʽ ʨʦʩʣʠʥʠ ʧʨʦʪʷʛʦʤ ʢʦʨʦʪʢʦʛʦ 

ʯʘʩʫ ʛʠʥʫʪʴ ʚʽʜ çʪʝʧʣʦʚʦʛʦ ʫʜʘʨʫè. ʉʫʭʦʚʽʾ, ʱʦ ʥʘʩʪʘʶʪʴ ʨʘʧʪʦʚʦ, 

ʚʠʢʣʠʢʘʶʪʴ ʚʠʩʠʭʘʥʥʷ ʪʘ ʚʽʜʤʠʨʘʥʥʷ ʟʥʘʯʥʦʾ ʯʘʩʪʠʥʠ ʣʠʩʪʢʽʚ 

ʪʨʘʚôʷʥʠʩʪʠʭ ʨʦʩʣʠʥ, ʚʝʨʭʽʚʦʢ ʛʽʣʦʢ ʫ ʯʘʛʘʨʥʠʢʽʚ ʪʘ ʧʣʦʜʦʚʠʭ ʜʝʨʝʚ. 

ʉʫʭʦʚʽʷʤʠ ʫʰʢʦʜʞʫʶʪʴʩʷ ʢʚʽʪʢʦʚʽ ʦʨʛʘʥʠ ʪʘ ʧʣʦʜʠ ʡ ʥʘʩʽʥʥʷ, ʷʢʽ 

ʬʦʨʤʫʶʪʴʩʷ. ʃʠʩʪʷ, ʷʢʝ ʧʦʯʠʥʘʻ ʚôʷʥʫʪʠ, ʘʢʪʠʚʥʦ ʚʽʜʩʤʦʢʪʫʻ ʚʦʜʫ ʚʽʜ 

ʢʚʽʪʢʦʚʠʭ ʙʫʪʦʥʽʚ, ʧʣʦʜʽʚ, ʱʦ ʟʘʚôʷʟʫʶʪʴʩʷ ʘʙʦ  ʚʝʨʭʽʚʦʢ ʛʽʣʦʢ, ʷʢʽ 

ʨʦʩʪʫʪʴ (ʂʣʠʤʝʥʪʦʚʘ ʠ ʜʨ., 2006). ʅʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʻ ʜʚʘ ʦʩʝʨʝʜʢʠ 

ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʩʫʭʦʚʽʾʚ: ʥʘ ʩʭʦʜʽ ï ʃʫʛʘʥʩʴʢʘ, ɼʦʥʝʮʴʢʘ ʦʙʣʘʩʪʽ, 

ʥʘ ʇʽʚʜʥʽ ï ʄʠʢʦʣʘʾʚʩʴʢʘ, ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ, ʍʝʨʩʦʥʩʴʢʘ, ʩʪʝʧʦʚʽ ʟʦʥʠ 

ʂʨʠʤʫ. ʊʦʤʫ ʚʠʚʯʝʥʥʷ ʜʽʾ ʩʫʭʦʚʽʶ ʥʘ ʨʦʩʣʠʥʠ ʻ ʘʢʪʫʘʣʴʥʠʤ.  

ʄʝʪʦʶ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʘʥʘʣʽʟ ʚʧʣʠʚʫ ʩʫʭʦʛʦ ʛʘʨʷʯʦʛʦ 

ʧʦʚʽʪʨʷ ʥʘ ʫʨʘʞʝʥʥʷ ʣʠʩʪʢʽʚ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ ʧʨʠʰʣʷʭʦʚʦʛʦ 

ʥʘʩʘʜʞʝʥʥʷ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʣʠʩʪʢʽʚ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʜʦ ʜʽʾ ʩʫʭʦʛʦ 

ʛʘʨʷʯʦʛʦ ʧʦʚʽʪʨʷ ʧʨʦʚʦʜʠʣʠ ʚ ʦʩʪʘʥʥʽ ʜʘʪʠ ʯʝʨʚʥʷ, ʣʠʧʥʷ ʪʘ ʩʝʨʧʥʷ ʫ 

ʤʦʜʝʣʴʥʦʤʫ ʜʦʩʣʽʜʽ ʟ ʧʘʛʦʥʘʤʠ 13 ʚʠʜʽʚ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ. ɿʨʽʟʠ 

ʧʘʛʦʥʽʚ ʧʦʥʦʚʣʶʚʘʣʠ ʧʽʜ ʚʦʜʦʶ ʽ ʧʦʤʽʱʘʣʠ ʾʭ ʫ ʢʦʣʙʠ ʟ ʚʦʜʦʶ. ɼʽʶ 

ʩʫʭʦʚʽʶ ʩʪʚʦʨʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʝʥʪʠʣʷʪʦʨʘ ʟ ʧʽʜʽʛʨʽʚʦʤ. ʁʦʛʦ 

ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʥʘ ʚʽʜʩʪʘʥʽ ʧʽʜʪʨʠʤʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʨʽʚʥʽ 45 Áʉ. 

ɺʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ ʩʢʣʘʜʘʣʘ 25 %. ɺʽʜʙʠʨʘʣʠ ʣʠʩʪʢʠ ʟ 

ʽʥʪʝʨʚʘʣʘʤʠ 15, 30, 45 ʽ 60 ʭʚʠʣʠʥ. ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʪʫʧʝʥʷ 
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ʧʦʰʢʦʜʞʝʥʥʷ ʾʭ ʟʘʥʫʨʶʚʘʣʠ ʫ HCl ʷʢ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʞʘʨʦʩʪʽʡʢʦʩʪʽ ʟʘ 

ʤʝʪʦʜʦʤ ʌ.ʌ. ʄʘʮʢʦʚʘ (ɹʝʩʩʦʥʦʚʘ, 2006). ʋʰʢʦʜʞʝʥʽ ʛʘʨʷʯʠʤ 

ʧʦʚʽʪʨʷʤ ʜʽʣʷʥʢʠ ʣʠʩʪʢʽʚ ʥʘʙʫʚʘʣʠ ʙʫʨʦʛʦ ʢʦʣʴʦʨʫ ʚʥʘʩʣʽʜʦʢ ʫʪʚʦʨʝʥʥʷ 

ʬʝʦʬʽʪʠʥʫ. ʈʦʟʨʘʭʦʚʫʚʘʣʠ ʧʣʦʱʫ ʫʰʢʦʜʞʝʥʥʷ. 

ʋ ʯʝʨʚʥʽ ʥʘʡʙʽʣʴʰ ʧʦʰʢʦʜʞʫʶʪʴʩʷ ʩʫʭʦʚʽʻʤ ʣʠʩʪʢʦʚʽ ʧʣʘʩʪʠʥʢʠ 

ʯʝʨʝʟ 15 ʭʚʠʣʠʥ ʫ Ulmus laevis, Quercus rubra, Acer pseudoplatanus, 

Catalpa bignonioides (ʙʽʣʴʰʝ 10 %), ʣʠʩʪʢʦʚʘ ʧʣʘʩʪʠʥʢʘ Robinia 

pseudoacacia ʩʢʨʫʯʫʻʪʴʩʷ. ʏʝʨʝʟ 30 ʭʚʠʣʠʥ ʨʽʚʝʥʴ ʫʰʢʦʜʞʝʥʥʷ 

ʟʨʦʩʪʘʻ ʥʝʟʥʘʯʥʦ, ʘʣʝ ʯʝʨʝʟ 45 ʭʚʠʣʠʥ ʚʽʥ ʩʫʪʪʻʚʦ ʟʙʽʣʴʰʫʻʪʴʩʷ, 

ʥʘʡʽʩʪʦʪʥʽʰʝ ʫ Ulmus laevis, Quercus rubra, ʤʝʥʰʝ ʫ Acer 

pseudoplatanus, Catalpa bignonioides, Tilia cordata, ʘ ʫ Acer platanoides 

ʮʝʡ ʧʦʢʘʟʥʠʢ ʤʝʥʰʠʡ, ʥʽʞ ʫ ʧʦʧʝʨʝʜʥʽʭ ʚʠʜʽʚ, ʘʣʝ ʡʦʛʦ ʣʠʩʪʢʦʚʘ 

ʧʣʘʩʪʠʥʢʘ ʩʢʨʫʯʫʻʪʴʩʷ. ʅʘʡʙʽʣʴʰʘ ʩʪʽʡʢʽʩʪʴ ʜʦ ʩʫʭʦʚʽʶ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ 

ʫ Rhus typhina, Ailanthus altissima, Phellodendron amurense, Quercus 

robur, Acer campestre. 

ʋ ʣʠʧʥʽ ʯʝʨʝʟ 15 ʭʚʠʣʠʥ ʜʽʾ ʩʫʭʦʚʽʶ ʥʘʡʩʫʪʪʻʚʽʰʝ ʫʰʢʦʜʞʫʶʪʴʩʷ 

ʣʠʩʪʢʦʚʽ ʧʣʘʩʪʠʥʢʠ Ulmus laevis, Quercus rubra, Acer platanoides, 

Catalpa bignonioides, Acer pseudoplatanus. ʃʠʩʪʢʠ Robinia 

pseudoacacia ʩʢʨʫʯʫʶʪʴʩʷ. ʏʝʨʝʟ 30 ʭʚʠʣʠʥ ʚʽʜʩʦʪʦʢ ʫʨʘʞʝʥʥʷ 

ʟʙʽʣʴʰʫʻʪʴʩʷ. ʉʢʨʫʯʫʶʪʴʩʷ ʣʠʩʪʢʦʚʽ ʧʣʘʩʪʠʥʢʠ ʪʘʢʦʞ ʫ Catalpa 

bignonioides. ʍʘʨʘʢʪʝʨʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʝ ʫʰʢʦʜʞʫʶʪʴʩʷ ʪʽ ʞ ʩʘʤʽ 

ʚʠʜʠ, ʱʦ ʡ ʫ ʯʝʨʚʥʽ, ʘʣʝ ʩʪʫʧʽʥʴ ʫʰʢʦʜʞʝʥʥʷ ʩʪʘʻ ʤʝʥʰʦʶ, ʟʘ 

ʚʠʥʷʪʢʦʤ Acer platanoides, ʘʙʦ ʟʘʣʠʰʘʻʪʴʩʷ ʤʘʡʞʝ ʪʘʢʦʶ ʞ. ʊʘʢʘ ʞ 

ʢʘʨʪʠʥʘ ʟʙʝʨʽʛʘʻʪʴʩʷ ʽ ʧʨʠ 45-ʪʠʭʚʠʣʠʥʥʽʡ ʜʽʾ ʩʫʭʦʚʽʶ. ʅʘʡʩʪʽʡʢʽʰʠʤʠ 

ʚʠʷʚʠʣʠʩʷ ʣʠʩʪʢʦʚʽ ʧʣʘʩʪʠʥʢʠ Rhus typhina, Ailanthus altissima, 

Phellodendron amurense, Quercus robur, ʪʦʙʪʦ ʫ ʪʠʭ ʞʝ ʚʠʜʽʚ, ʱʦ ʫ 

ʯʝʨʚʥʽ, ʟʘ ʚʠʥʷʪʢʦʤ Acer campestre, ʫʰʢʦʜʞʝʥʥʷ ʣʠʩʪʢʽʚ ʷʢʦʛʦ ʜʝʱʦ 

ʟʙʽʣʴʰʫʻʪʴʩʷ.  

ʋ ʢʽʥʮʽ ʩʝʨʧʥʷ ʩʪʽʡʢʽʩʪʴ ʣʠʩʪʢʦʚʠʭ ʧʣʘʩʪʠʥʦʢ ʜʦ ʩʫʭʦʛʦ ʛʘʨʷʯʦʛʦ 

ʧʦʚʽʪʨʷ ʟʥʘʯʥʦ ʟʨʦʩʣʘ. ʏʝʨʝʟ 15 ʭʚʠʣʠʥ ʡʦʛʦ ʜʽʾ ʥʘʡʙʽʣʴʰʠʡ ʨʽʚʝʥʴ 

ʫʰʢʦʜʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ ʫ Tilia cordata ʪʘ Catalpa bignonioides, ʭʦʯʘ 

ʚʽʥ ʽ ʥʝʚʝʣʠʢʠʡ (10 %). ʃʠʩʪʢʦʚʘ ʧʣʘʩʪʠʥʢʘ Robinia pseudoacacia, ʷʢ ʽ ʚ 

ʯʝʨʚʥʽ, ʩʢʨʫʯʫʻʪʴʩʷ ʯʝʨʝʟ 30 ʭʚʠʣʠʥ. ʇʨʦʪʝ, ʥʘʚʽʪʴ 45-ʪʠʭʚʠʣʠʥʥʘ ʜʽʷ 

ʛʘʨʷʯʦʛʦ ʧʦʚʽʪʨʷ ʥʘ ʣʠʩʪʢʠ ʧʝʨʝʚʘʞʥʦʾ ʙʽʣʴʰʦʩʪʽ ʜʦʩʣʽʜʞʝʥʠʭ ʨʦʩʣʠʥ 

ʚʠʢʣʠʢʘʻ ʥʝʚʝʣʠʢʠʡ ʚʽʜʩʦʪʦʢ ʾʭ ʧʦʰʢʦʜʞʝʥʥʷ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʡʙʽʣʴʰ ʯʫʪʣʠʚʠʤʠ ʜʦ ʜʽʾ ʩʫʭʦʛʦ ʛʘʨʷʯʦʛʦ ʧʦʚʽʪʨʷ 

ʚ ʯʝʨʚʥʽ ʽ ʣʠʧʥʽ ʻ ʣʠʩʪʢʠ ʪʘʢʠʭ ʨʦʩʣʠʥ ʷʢ  Ulmus laevis, Quercus rubra, 

Acer pseudoplatanus, Catalpa bignonioides, Tilia cordata. ʅʘʡʚʠʱʘ 

ʩʪʽʡʢʽʩʪʴ ʚʠʷʚʣʷʻʪʴʩʷ ʫ ʣʠʩʪʢʦʚʠʭ ʧʣʘʩʪʠʥʦʢ Rhus typhina, Ailanthus 

altissima, Phellodendron amurense, Quercus robur. ʋ ʢʽʥʮʽ ʩʝʨʧʥʷ 

ʩʪʽʡʢʽʩʪʴ ʣʠʩʪʢʽʚ ʙʫʣʘ ʚʠʩʦʢʦʶ ʤʘʡʞʝ ʫ ʚʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʠʜʽʚ. ɺ 
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ʦʥʪʦʛʝʥʝʟʽ ʣʠʩʪʢʽʚ ʧʘʜʘʻ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʜʽʾ ʩʫʭʦʛʦ ʛʘʨʷʯʦʛʦ ʧʦʚʽʪʨʷ. 

ʅʘʡʽʩʪʦʪʥʽʰʝ ʫʨʘʞʝʥʥʷ ʣʠʩʪʢʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʯʝʨʚʥʽ, ʥʘʡʤʝʥʰʝ ï 

ʚ ʢʽʥʮʽ ʩʝʨʧʥʷ. 

 

 

ɺʅʋʊʈɯʐʅʔʆʇʆʇʋʃʗʎɯʁʅɸ ʄɯʅʃʀɺɯʉʊʔ  
MUSCARI BOTRYOIDES (L.) MILL. (ASPARAGACEAE  JUSS.)  

ɺ ʋʂʈɸɰʅɯ 

ɹʦʡʯʫʢ ʉ.ɺ., ɹʫʜʞʘʢ ɺ.ɺ. 

ʏʝʨʥʽʚʝʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʖʨʽʷ ʌʝʜʴʢʦʚʠʯʘ 

ʆʜʥʠʤ ʟ ʘʩʧʝʢʪʽʚ ʚʠʚʯʝʥʥʷ ʧʦʧʫʣʷʮʽʡ ʨʦʩʣʠʥ ʻ ʜʦʩʣʽʜʞʝʥʥʷ 

ʤʽʥʣʠʚʦʩʪʽ ʾʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ ʷʢ ʫ ʤʝʞʘʭ ʧʦʧʫʣʷʮʽʾ, ʪʘʢ ʽ ʥʘ 

ʤʽʞʧʦʧʫʣʷʮʽʡʥʦʤʫ ʨʽʚʥʽ. ʊʘʢʽ ʜʘʥʽ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟôʷʩʫʚʘʪʠ 

ʘʜʘʧʪʠʚʥʽ ʤʝʭʘʥʽʟʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʙʝʨʝʞʝʥʥʷ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ 

ʦʩʦʙʠʥ ʫ ʧʝʚʥʠʭ ʫʤʦʚʘʭ ʩʝʨʝʜʦʚʠʱʘ, ʦʮʽʥʠʪʠ ʚʽʪʘʣʽʪʝʪʥʠʡ ʩʪʘʥ 

ʧʦʧʫʣʷʮʽʡ ʪʘ ʨʦʟʨʦʙʠʪʠ ʥʘʫʢʦʚʦ-ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ 

ʦʭʦʨʦʥʠ ʪʘ ʚʽʜʪʚʦʨʝʥʥʷ ʚʠʜʫ [1].  

ʄʝʪʘ ʨʦʙʦʪʠ ï ʚʩʪʘʥʦʚʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʚʥʫʪʨʽʰʥʴʦʧʦʧʫʣʷʮʽʡʥʦʾ 

ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʤʽʥʣʠʚʦʩʪʽ ʛʝʥʝʨʘʪʠʚʥʠʭ ʦʩʦʙʠʥ Muscari botryoides (L.) 

Mill. ï ʩʝʨʝʜʥʴʦ-ʧʽʚʜʝʥʥʦʻʚʨʦʧʝʡʩʴʢʦʛʦ ʚʠʜʫ ʥʘ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʽʡ ʤʝʞʽ 

ʘʨʝʘʣʫ, ʟʘʥʝʩʝʥʦʛʦ ʜʦ ʪʨʝʪʴʦʛʦ ʚʠʜʘʥʥʷ çʏʝʨʚʦʥʦʾ ʢʥʠʛʠ ʋʢʨʘʾʥʠè ʟ 

ʧʨʠʨʦʜʦ-ʦʭʦʨʦʥʥʠʤ ʩʪʘʪʫʩʦʤ çʟʥʠʢʘʶʯʠʡè [2]. 

ɿʘʛʘʣʴʥʠʡ ʘʨʝʘʣ M. botryoides ʦʭʦʧʣʶʻ ʢʨʘʾʥʠ ʂʘʚʢʘʟʫ, 

ʎʝʥʪʨʘʣʴʥʦʾ ʪʘ ʇʽʚʜʝʥʥʦ-ʉʭʽʜʥʦʾ ɭʚʨʦʧʠ [3]. ʅʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ 

ʚʽʜʦʤʠʡ ʽʟ ɿʘʢʘʨʧʘʪʪʷ [2; 4] ʪʘ ʇʨʠʢʘʨʧʘʪʪʷ.  

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʄʘʪʝʨʽʘʣ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʽʙʨʘʥʦ ʟ 

ʜʦʪʨʠʤʘʥʥʷʤ ʤʝʪʦʜʠʢʠ ʥʝʚʠʩʥʘʞʣʠʚʦʾ ʤʦʨʬʦʤʝʪʨʽʾ ʫ 8 ʚʽʜʦʤʠʭ ʥʘ 

ʩʴʦʛʦʜʥʽ ʧʦʧʫʣʷʮʽʷʭ M. botryoides (ʇʦʧʫʣʷʮʽʷ I ï ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ 

ʦʙʣ., ʉʥʷʪʠʥʩʴʢʠʡ ʨ-ʥ, ʦʢʦʣ. ʩ. ɺʠʰʥʽʚʢʘ, ʫʨʦʯʠʱʝ çɹʝʨʝʟʠè, ʣʫʢʠ; 

ʇʦʧʫʣʷʮʽʷ II ï ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ ʦʙʣ., ʉʥʷʪʠʥʩʴʢʠʡ ʨ-ʥ, ʦʢʦʣ. ʩ. 

ʂʨʘʩʥʦʩʪʘʚʮʽ, ʙʦʪʘʥʽʯʥʘ ʧʘʤôʷʪʢʘ ʧʨʠʨʦʜʠ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ 

ʫʨʦʯʠʱʝ çʉʠʚʫʣʴʢʘ ʙʠʪʘè, ʣʫʢʠ; ʇʦʧʫʣʷʮʽʷ III ï ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ 

ʦʙʣ., ɻʦʨʦʜʝʥʢʽʚʩʴʢʠʡ ʨ-ʥ, ʦʢʦʣ. ʩ. ʇʨʦʙʘʙʠʥ, ʣʫʯʥʦ-ʩʪʝʧʦʚʽ ʩʭʠʣʠ; 

ʇʦʧʫʣʷʮʽʷ IV ï ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ ʦʙʣ., ɻʘʣʠʮʴʢʠʡ ʨ-ʥ, ʦʢʦʣ. ʩ. 

ʇʦʜʽʣʣʷ, ʫʨʦʯʠʱʝ çʑʦʣʙʠè, ʣʫʢʠ; ʇʦʧʫʣʷʮʽʷ V ï ʏʝʨʥʽʚʝʮʴʢʘ ʦʙʣ., 

ʉʪʦʨʦʞʠʥʝʮʴʢʠʡ ʨ-ʥ, ʧʽʚʥʽʯʥʽ ʦʢʦʣ. ʩ. ʂʦʩʪʠʥʮʽ, ʧʨʘʚʠʡ ʙʝʨʝʛ ʧʦʪʦʢʫ 

ʃʫʧʽʥ, ʫʨʦʯʠʱʝ çɿʘ ɹʫʯʤʦʶè, ʣʫʢʠ; ʇʦʧʫʣʷʮʽʷ VI ï ɿʘʢʘʨʧʘʪʩʴʢʘ ʦʙʣ., 

ʊʷʯʽʚʩʴʢʠʡ ʨ-ʥ, ʦʢʦʣ. ʩʤʪ. ɹʫʰʪʠʥʦ, ʚʪʦʨʠʥʥʽ ʫʛʨʫʧʦʚʘʥʥʷ ʟ Robinia 

pseudoacacia; ʇʦʧʫʣʷʮʽʷ VII ï ɿʘʢʘʨʧʘʪʩʴʢʘ ʦʙʣ., ʊʷʯʽʚʩʴʢʠʡ ʨ-ʥ, ʦʢʦʣ. 

https://en.wikipedia.org/wiki/Antoine_Laurent_de_Jussieu


82 

ʩʤʪ. ɹʫʰʪʠʥʦ, ʫʨʦʯʠʱʝ çʄʦʯʘʨʢʘè, ʨʦʟʨʽʜʞʝʥʠʡ ʨʽʚʥʠʥʥʠʡ ʜʫʙʦʚʠʡ 

ʣʽʩ; ʇʦʧʫʣʷʮʽʷ VIII ï ɿʘʢʘʨʧʘʪʩʴʢʘ ʦʙʣʘʩʪʴ, ɺʠʥʦʛʨʘʜʽʚʩʴʢʠʡ ʨ-ʥ, 

ʧʽʚʜʝʥʥʘ ʦʢʦʣ. ʩ. ʍʦʣʤʦʚʝʮʴ, ʍʦʣʤʦʚʝʮʴʢʘ ʛʦʨʘ, ʜʫʙʦʚʠʡ ʣʽʩ). 

ʇʨʦʚʝʜʝʥʥʷ ʤʦʨʬʦʤʝʪʨʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʦʩʦʙʠʥ M. botryoides, 

ʟʜʽʡʩʥʝʥʦ ʥʘ ʦʩʥʦʚʽ ʦʮʽʥʢʠ 17 ʨʦʟʤʽʨʥʠʭ ʚʝʣʠʯʠʥ (1 ï ʚʠʩʦʪʘ ʨʦʩʣʠʥ 

(ʤʤ), 2 ï ʜʦʚʞʠʥʘ ʮʠʙʫʣʠʥʠ (ʤʤ), 3 ï ʰʠʨʠʥʘ ʮʠʙʫʣʠʥ (ʤʤ), 4 ï 

ʢʽʣʴʢʽʩʪʴ ʣʠʩʪʢʽʚ (ʰʪ.), 5 ï ʜʦʚʞʠʥʘ ʧʝʨʰʦʛʦ ʣʠʩʪʢʘ (ʤʤ), 6 ï ʰʠʨʠʥʘ 

ʧʝʨʰʦʛʦ ʣʠʩʪʢʘ (ʤʤ), 7 ï ʜʦʚʞʠʥʘ ʜʨʫʛʦʛʦ ʣʠʩʪʢʘ (ʤʤ), 8 ï ʰʠʨʠʥʘ 

ʜʨʫʛʦʛʦ ʣʠʩʪʢʘ (ʤʤ), 9 ï ʜʦʚʞʠʥʘ ʪʨʝʪʴʦʛʦ ʣʠʩʪʢʘ (ʤʤ), 10 ï ʰʠʨʠʥʘ 

ʪʨʝʪʴʦʛʦ ʣʠʩʪʢʘ (ʤʤ), 11 ï ʚʠʩʦʪʘ ʢʚʽʪʢʦʥʦʩʫ (ʤʤ),  

12 ï ʰʠʨʠʥʘ ʢʚʽʪʢʦʥʦʩʫ (ʤʤ), 13 ï ʜʦʚʞʠʥʘ ʩʫʮʚʽʪʪʷ (ʤʤ), 14 ï ʢʽʣʴʢʽʩʪʴ 

ʢʚʽʪʦʢ ʫ ʩʫʮʚʽʪʪʽ (ʰʪ.), 15 ï ʜʦʚʞʠʥʘ ʦʮʚʽʪʠʥʠ (ʤʤ), 16 ï ʰʠʨʠʥʘ 

ʦʮʚʽʪʠʥʠ (ʤʤ), 17 ï ʜʦʚʞʠʥʘ ʢʚʽʪʢʦʥʽʞʢʠ ʥʠʞʥʴʦʾ ʢʚʽʪʢʠ (ʤʤ)) ʟ 

ʧʦʜʘʣʴʰʦʶ ʩʪʘʪʠʩʪʠʯʥʦʶ ʦʙʨʦʙʢʦʶ ʜʘʥʠʭ ʫ ʧʨʦʛʨʘʤʥʠʭ ʧʘʢʝʪʘʭ MS 

Excel ʽ Statistica 10 ʟʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ ʤʝʪʦʜʠʢʘʤʠ [5, 6]. 

ɺʥʫʪʨʽʰʥʴʦʧʦʧʫʣʷʮʽʡʥʫ ʤʽʥʣʠʚʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʦʮʽʥʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʚʘʜʨʘʪʠʯʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʚʘʨʽʘʮʽʾ (V, %). 

ʋʩʣʽʜ ʟʘ ɹ.ʌ. ʃʘʢʽʥʠʤ [6] ʥʘʤʠ ʧʨʠʡʥʷʪʽ ʪʨʠ ʨʽʚʥʽ ʟʥʘʯʝʥʥʷ ʚʘʨʽʶʚʘʥʥʷ 

ʦʟʥʘʢ: V Ò 15 % ï ʥʠʟʴʢʠʡ, 15,1 Ò V Ò 25 % ï ʩʝʨʝʜʥʽʡ, V > 25 % ï 

ʚʠʩʦʢʠʡ. ɿʚôʷʟʦʢ ʤʽʞ ʦʟʥʘʢʘʤʠ ʚʠʟʥʘʯʘʣʠ ʰʣʷʭʦʤ ʦʙʯʠʩʣʝʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʣʽʥʽʡʥʦʾ ʢʦʨʝʣʷʮʽʾ ʇʽʨʩʦʥʘ (r). ʅʘ ʦʩʥʦʚʽ ʜʘʥʠʭ 

ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʟʥʘʯʘʣʠ ʽʥʜʝʢʩ ʽʥʪʝʛʨʦʚʘʥʦʩʪʽ ʦʩʦʙʠʥ (I) ʟʘ 

ʖ. ɸ. ɿʣʦʙʽʥʠʤ [7].  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ M. botryoides 

ʭʘʨʘʢʪʝʨʥʘ ʩʝʨʝʜʥʷ ʪʘ ʥʠʟʴʢʘ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ 

ʚʩʝʨʝʜʠʥʽ ʧʦʧʫʣʷʮʽʡ. ʉʝʨʝʜ ʫʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʤʦʨʬʦʧʘʨʘʤʝʪʨʽʚ ʜʣʷ 

ʙʽʣʴʰʦʩʪʽ ʧʦʧʫʣʷʮʽʡ ʥʘʡʙʽʣʴʰ ʤʽʥʣʠʚʠʤʠ ʚʠʷʚʠʣʠʩʴ ʜʦʚʞʠʥʘ 

ʢʚʽʪʢʦʥʽʞʢʠ ʥʠʞʥʴʦʾ ʢʚʽʪʢʠ (15,68 Ò V Ò 47,96), ʜʦʚʞʠʥʘ ʩʫʮʚʽʪʪʷ (14,57 Ò 

V Ò 32,72), ʰʠʨʠʥʘ 1- (18,53 Ò V Ò 24,80), 2- (14,69 Ò V Ò 31,92), 3-ʛʦ 

(13,13 Ò V Ò 41,55) ʣʠʩʪʢʽʚ. ʅʘʡʥʠʞʯʽ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʚʘʨʽʘʮʽʾ 

ʚʩʪʘʥʦʚʣʝʥʽ ʜʣʷ ʪʘʢʠʭ ʦʟʥʘʢ, ʷʢ ʜʦʚʞʠʥʘ (V = 7,81-17,60 %) ʪʘ ʰʠʨʠʥʘ 

(V = 10,27-21,64 %) ʮʠʙʫʣʠʥʠ, ʜʦʚʞʠʥʘ (V = 10,34-20,85 %) ʪʘ ʰʠʨʠʥʘ 

(V = 10,98-19,58 %) ʦʮʚʽʪʠʥʠ.  

ʅʘʡʚʠʱʠʡ ʨʽʚʝʥʴ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʙʽʣʴʰʦʩʪʽ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʩʧʦʩʪʝʨʽʛʘʣʠ ʫ ʧʦʧʫʣʷʮʽʷʭ V ʪʘ VI, ʱʦ ʡʤʦʚʽʨʥʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʾʭ ʚʠʩʦʢʠʡ ʘʜʘʧʪʘʮʽʡʥʠʡ ʧʦʪʝʥʮʽʘʣ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʧʦʧʫʣʷʮʽʷʤʠ. 

ʄʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʚʘʨʽʘʮʽʾ ʤʘʡʞʝ ʜʣʷ ʚʩʽʭ ʦʟʥʘʢ 

ʚ̔ ʜʤʽʯʝʥʦ ʚ ʦʩʦʙʠʥ  ʧʦʧʫʣʷʮʽʾ IV, ʱʦ ʚʢʘʟʫʻ ʥʘ ʥʠʟʴʢʫ ʘʜʘʧʪʠʚʥʽʩʪʴ ʪʘ 

ʧʣʘʩʪʠʯʥʽʩʪʴ ʮʽʻʾ ʧʦʧʫʣʷʮʽʾ. 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʮʽʣʽʩʥʦʩʪʽ ʦʩʦʙʠʥ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʥʘʡʚʠʱʠʡ ʽʥʜʝʢʩ ʽʥʪʝʛʨʦʚʘʥʦʩʪʽ ʦʩʦʙʠʥ ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʧʦʧʫʣʷʮʽʾ V 
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(I = 69,85 %) ʪʘ VI (ɯ = 68,38 %), ʥʘʡʥʠʞʯʝ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ 

ʟʘʨʝʻʩʪʨʦʚʘʥʝ ʫ ʧʦʧʫʣʷʮʽʾ IV (I = 17,65 %). ɼʣʷ ʨʝʰʪʠ ʧʦʧʫʣʷʮʽʡ 

ʧʦʢʘʟʥʠʢ I ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ 21,32- 27,94 %.  

ɺʽʜʦʤʦ, ʱʦ ʨʽʚʝʥʴ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʮʽʣʽʩʥʦʩʪʽ ʦʩʦʙʠʥ ʽʩʪʦʪʥʦ 

ʚʘʨʽʶʻ ʟʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ ʟʨʦʩʪʘʥʥʷ, ʡ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʜʽʚ ʟʘ ʩʪʨʝʩʦʚʠʭ 

ʫʤʦʚ ʽʥʪʝʛʨʦʚʘʥʽʩʪʴ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʟʥʠʞʫʻʪʴʩʷ [8]. 

ɿʚʘʞʘʶʯʠ ʥʘ ʮʝ ʤʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʧʦʧʫʣʷʮʽʾ V ʪʘ VI ʟʨʦʩʪʘʶʪʴ ʫ 

ʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚʘʭ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʧʦʧʫʣʷʮʽʷ IV ʟʘʟʥʘʻ ʜʽʾ 

ʩʪʨʝʩʦʚʠʭ ʬʘʢʪʦʨʽʚ. 
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ɸʅɸʃɯɿ ʌʃʋʂʊʋʖʏʆɰ ɸʉʀʄɽʊʈɯɰ ʃʀʉʊʂʆɺʀʍ 
ʇʃɸʉʊʀʅʆʂ ACER CAMPESTRE L. ʋ ʈɯɿʅʀʍ 

ɽʂʆʃʆɻɯʏʅʀʍ ʋʄʆɺɸʍ ʄ. ʂɸʄʗʅʎʗ-ʇʆɼɯʃʔʉʔʂʆɻʆ 

ɻʨʠʛʦʨʯʫʢ ɯ.ɼ. 

ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯʚʘʥʘ ʆʛʽʻʥʢʘ 

ʌʦʨʤʘ ʣʠʩʪʦʚʦʾ ʧʣʘʩʪʠʥʢʠ ʻ ʚʘʞʣʠʚʦʶ ʤʦʨʬʦʣʦʛʽʯʥʦʶ ʦʟʥʘʢʦʶ, 

ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʝʢʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ [1, 2]. 

ɼʦʩʣʽʜʥʠʢʽʚ ʦʩʦʙʣʠʚʦ ʧʨʠʚʝʨʪʘʻ ʫʚʘʛʫ ʬʣʫʢʪʫʶʯʘ ʘʩʠʤʝʪʨʽʷ, ʱʦ ʷʚʣʷʻ 

ʩʦʙʦʶ ʥʝʥʘʧʨʘʚʣʝʥʽ ʢʽʣʴʢʽʩʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʧʨʦʷʚʽ ʦʟʥʘʢʠ ʟ ʧʨʘʚʦʛʦ ʪʘ 

ʣʽʚʦʛʦ ʙʦʢʫ ʫ ʙʽʣʘʪʝʨʘʣʴʥʦ ʩʠʤʝʪʨʠʯʥʠʭ ʦʨʛʘʥʽʟʤʽʚ [2]. ʇʦʢʘʟʥʠʢʠ 

ʬʣʫʢʪʫʶʯʦʾ ʘʩʠʤʝʪʨʽʾ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʩʠʩʪʝʤʽ ʝʢʦʣʦʛʽʯʥʦʛʦ 
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ʤʦʥʽʪʦʨʠʥʛʫ, ʦʩʢʽʣʴʢʠ ʟʘʛʘʣʴʥʦʚʽʜʦʤʠʤ ʻ ʟʨʦʩʪʘʥʥʷ ʘʩʠʤʝʪʨʠʯʥʦʩʪʽ 

ʙʽʣʘʪʝʨʘʣʴʥʠʭ ʦʩʦʙʠʥ ʫ ʨʘʟʽ ʧʦʛʽʨʰʝʥʥʷ ʫʤʦʚ ʾʭ ʽʩʥʫʚʘʥʥʷ [2]. ɺ ʫʤʦʚʘʭ 

ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ ʦʩʦʙʣʠʚʦʶ ʙʽʦʽʥʜʠʢʘʮʽʡʥʦʶ ʮʽʥʥʽʩʪʶ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʜʝʨʝʚʥʽ ʨʦʩʣʠʥʠ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʭʦʜʷʪʴ ʚ 

ʢʦʤʧʣʝʢʩʠ ʦʟʝʣʝʥʝʥʥʷ [1, 3].  

ɼʣʷ ʘʥʘʣʽʟʫ ʬʣʫʢʪʫʶʯʦʾ ʘʩʠʤʝʪʨʽʾ ʣʠʩʪʢʽʚ Acer campestre L., 

ʧʽʜʽʙʨʘʥʦ ʜʽʣʷʥʢʠ ʟ ʨʽʟʥʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʨʫʭʫ, ʘ, ʦʪʞʝ, ʽ 

ʨʽʟʥʦʶ ʟʘʙʨʫʜʥʝʥʽʩʪʶ ʜʦʚʢʽʣʣʷ: ʪʦʯʢʘ 1 ï ɹʦʪʘʥʽʯʥʠʡ ʩʘʜ, ʪʦʯʢʘ 2 ï 

ʚʫʣ. ʍʤʝʣʴʥʠʮʴʢʝ ʰʦʩʝ (ʧʦʙʣʠʟʫ ʬʘʢʫʣʴʪʝʪʫ ʚʝʪʝʨʠʥʘʨʥʦʾ ʤʝʜʠʮʠʥʠ ʽ 

ʪʝʭʥʦʣʦʛʽʡ ʫ ʪʚʘʨʠʥʥʠʮʪʚʽ ʇɼɸʊʋ), ʪʦʯʢʘ 3 ï ʚʫʣ. ɼʨʫʞʙʠ ʥʘʨʦʜʽʚ 

(ʧʦʙʣʠʟʫ ʧʘʨʢʫ çʉʢʚʝʨ ɺʘʩʠʣʴʻʚʘè). ʊʦʯʢʘ 1 ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʥʝʟʥʘʯʥʠʤ ʨʫʭʦʤ ʪʨʘʥʩʧʦʨʪʫ, ʪʦʜʽ ʷʢ ʪʦʯʢʘ 2 ʽ 3 ïʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʠʤ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʬʣʫʢʪʫʶʯʦʾ ʘʩʠʤʝʪʨʽʾ ʣʠʩʪʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʤʝʪʦʜʠʢʫ ɺ. ʄ. ɿʘʭʘʨʦʚʘ [4] ʪʘ ɻ. ʄ. ʄʝʣʴʢʫʤʦʚʘ ʽ ɼ. ɽ. ɺʦʣʢʦʚʘ [5]. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʤʝʥʰʝ ʟʥʘʯʝʥʥʷ ʬʣʫʢʪʫʶʯʦʾ ʘʩʠʤʝʪʨʽʾ 

ʣʠʩʪʢʦʚʠʭ ʧʣʘʩʪʠʥʦʢ, ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʣʠʩʪʢʽʚ A. campestre, ʱʦ ʟʨʦʩʪʘʚ 

ʚ ʨʘʡʦʥʽ ɹʦʪʘʥʽʯʥʦʛʦ ʩʘʜʫ (0,0075), ʘ ʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʌɸ ï ʜʣʷ ʜʝʨʝʚ, 

ʱʦ ʟʨʦʩʪʘʣʠ ʚ ʪʦʯʮʽ 2 ʽ 3 (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʷ 1 

ʇʦʢʘʟʥʠʢʠ ʨʽʚʥʷ ʬʣʫʢʪʫʶʯʦʾ ʘʩʠʤʝʪʨʽʾ ʣʠʩʪʢʦʚʠʭ ʧʣʘʩʪʠʥʦʢ  

Acer campestre  L. ʚ ʥʘʩʘʜʞʝʥʥʷʭ ʤ. ʂʘʤôʷʥʮʷ-ʇʦʜʽʣʴʩʴʢʦʛʦ  

ʊʝʨʠʪʦʨʽʷ ʜʦʩʣʽʜʞʝʥʥʷ 
ʊʦʯʢʘ 1 ï 

ɹʦʪʘʥʽʯʥʠʡ ʩʘʜ 

ʊʦʯʢʘ 2 ï ʚʫʣ. 
ʍʤʝʣʴʥʠʮʴʢʝ 
ʰʦʩʝ 

ʊʦʯʢʘ 3 ï ʚʫʣ. 
ɼʨʫʞʙʠ ʥʘʨʦʜʽʚ 

ʇʦʢʘʟʥʠʢ ʬʣʫʢʪʫʶʯʦʾ 
ʘʩʠʤʝʪʨʽʾ 

0,0075 0,029 0,029 

 

ɿʘ ʰʢʘʣʘʤʠ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʩʝʨʝʜʦʚʠʱʘ ɺ. ʄ. ɿʘʭʘʨʦʚʘ [4] ʪʘ 

ɻ. ʄ. ʄʝʣʴʢʫʤʦʚʘ [5] ʪʦʯʢʘ 1 ʚʽʜʧʦʚʽʜʘʻ ʙʘʣʫ ɯ, ʪʦʙʪʦ ʻ ʯʠʩʪʦʶ ʪʘ 

ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʦʶ ʜʣʷ ʨʦʩʪʫ A. campestre. ʊʦʯʢʠ 2 ʽ 3 ʟʘ ʰʢʘʣʦʶ 

ɺ. ʄ. ɿʘʭʘʨʦʚʘ ʪʝʞ ʚʽʜʧʦʚʽʜʘʶʪʴ ʙʘʣʫ ɯ, ʘ ʟʘ ʰʢʘʣʦʶ ɻ. ʄ. ʄʝʣʴʢʫʤʦʚʘ 

ï ʙʘʣʫ ɯɯɯ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʜʝʷʢʫ ʟʘʙʨʫʜʥʝʥʽʩʪʴ ʮʠʭ ʪʝʨʠʪʦʨʽʡ (ʪʘʙʣ. 2). 

ʅʘʡʙʽʣʴʰ ʩʪʽʡʢʠʤʠ ʦʟʥʘʢʘʤʠ ʜʦ ʚʧʣʠʚʫ ʩʝʨʝʜʦʚʠʱʘ ʻ ʦʟʥʘʢʘ 1 

(ʰʠʨʠʥʘ ʧʦʣʦʚʠʥʠ ʣʠʩʪʢʘ) ʽ ʦʟʥʘʢʘ 2 (ʜʦʚʞʠʥʘ 2-ʾ ʞʠʣʢʠ ʜʨʫʛʦʛʦ 

ʧʦʨʷʜʢʫ), ʘ ʥʘʡʤʝʥʰ ʩʪʽʡʢʦʶ ï ʦʟʥʘʢʘ 3 (ʚʽʜʩʪʘʥʴ ʚʽʜ ʮʝʥʪʨʫ 2-ʾ ʞʠʣʢʠ 

ʜʦ ʮʝʥʪʨʫ 1-ʾ ʞʠʣʢʠ) (ʪʘʙʣ. 3). 

ʆʪʞʝ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʬʣʫʢʪʫʶʯʦʾ ʘʩʠʤʝʪʨʽʾ ʢʣʝʥʫ 

ʧʦʣʴʦʚʦʛʦ, ʥʘʡʙʽʣʴʰ ʯʠʩʪʦʶ ʪʝʨʠʪʦʨʽʻʶ ʻ ʪʦʯʢʘ ʚ ʨʘʡʦʥʽ ɹʦʪʘʥʽʯʥʦʛʦ 

ʩʘʜʫ, ʘ ʟʘʙʨʫʜʥʝʥʠʤʠ ï ʧʦ ʚʫʣ. ɼʨʫʞʙʠ ʥʘʨʦʜʽʚ ʪʘ ʍʤʝʣʴʥʠʮʴʢʦʛʦ 

ʰʦʩʝ. A. campestre ʤʦʞʝʤʦ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʷʢʦʩʪʽ 

ʽʥʜʠʢʘʪʦʨʘ ʩʪʘʥʫ ʜʦʚʢʽʣʣʷ ʚ ʤ. ʂʘʤôʷʥʮʽ-ʇʦʜʽʣʴʩʴʢʦʤʫ. ʇʨʠ ʮʴʦʤʫ 

ʚʚʘʞʘʻʤʦ, ʱʦ ʩʣʽʜ ʫʜʦʩʢʦʥʘʣʠʪʠ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ɺ. ʄ. ɿʘʭʘʨʦʚʠʤ ʪʘ 
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ɻ. ʄ. ʄʝʣʴʢʫʤʦʚʠʤ ʰʢʘʣʠ ʦʮʽʥʢʠ ʩʪʘʥʫ ʩʝʨʝʜʦʚʠʱʘ ʯʠ ʨʦʟʨʦʙʠʪʠ 

ʥʦʚʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʪʠʤʝ ʫʤʦʚʘʤ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʫʨʙʦʩʠʩʪʝʤʠ.  

ʊʘʙʣʠʮʷ 2 

ɯʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ʩʪʘʙʽʣʴʥʦʩʪʽ ʨʦʟʚʠʪʢʫ Acer campestre  

L. ʚ ʥʘʩʘʜʞʝʥʥʷʭ ʤ. ʂʘʤôʷʥʮʷ-ʇʦʜʽʣʴʩʴʢʦʛʦ 

ʊʝʨʠʪʦʨʽʷ  
ʜʦʩʣʽʜʞʝʥʥʷ 

ɺʝʣʠʯʠʥʘ 
ʧʦʢʘʟʥʠʢʘ 
ʩʪʘʙʽʣʴʥʦʩʪʽ 

ɹʘʣʠ ʟʘ ʩʠʩʪʝʤʦʶ 
ɿʘʭʘʨʦʚʘ [4] 

ɹʘʣʠ ʟʘ ʩʠʩʪʝʤʦʶ 
ʄʝʣʴʢʫʤʦʚʘ ʽ 
ɺʦʣʢʦʚʘ [5] 

ʊʦʯʢʘ 1 ï 
ɹʦʪʘʥʽʯʥʠʡ ʩʘʜ 

0,0075 ɯ ɯ 

ʊʦʯʢʘ 2 ï ʚʫʣ. 
ʍʤʝʣʴʥʠʮʴʢʝ ʰʦʩʝ 

0,029 ɯ Iɯɯ 

ʊʦʯʢʘ 3 ï ʚʫʣ. 
ɼʨʫʞʙʠ ʥʘʨʦʜʽʚ 

0,029 ɯ Iɯɯ 

 

ʊʘʙʣʠʮʷ 3 

ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʬʣʫʢʪʫʶʯʦʾ ʘʩʠʤʝʪʨʽʾ ʟʘ ʚʠʤʽʨʶʚʘʥʠʤʠ 

ʦʟʥʘʢʘʤʠ ʣʠʩʪʢʽʚ Acer campestre  L. ʚ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʤ. ʂʘʤôʷʥʮʷ-

ʇʦʜʽʣʴʩʴʢʦʛʦ 

ɺʠʤʽʨʶʚʘʥʘ 
ʦʟʥʘʢʘ 

1 
ʐʠʨʠ-
ʥʘ 
ʧʦʣʦ-
ʚʠʥʠ 
ʣʠʩʪʢʘ 

2 
ɼʦʚ-
ʞʠʥʘ 

2-ʾ 
ʞʠʣʢʠ 
ʜʨʫʛʦʛʦ 
ʧʦʨʷʜʢʫ 

3 
ɺʽʜ-
ʩʪʘʥʴ 
ʚʽʜ 
ʮʝʥʪʨʫ 

2-ʾ 
ʞʠʣʢʠ 
ʜʦ 
ʮʝʥʪʨʫ 

1-ʾ 
ʞʠʣʢʠ 

4 
ɺʽʜʩʪʘʥʴ 
ʤʽʞ 
ʢʽʥʮʷʤʠ 
1-ʾ ʪʘ 2-ʾ 
ʞʠʣʦʢ 

5 
ʂʫʪ ʤʽʞ 
ʛʦʣʦʚʥʦʶ 
ʞʠʣʢʦʶ ʽ 
ʜʨʫʛʦʶ 
ʞʠʣʢʦʶ 
ʜʨʫʛʦʛʦ 
ʧʦʨʷʜʢʫ 

6 
ɺʽʜʩʪʘʥʴ 
ʚʽʜ 
ʦʩʥʦʚʠ 
ʜʦ ʢʽʥʮʷ 

1-ʾ 
ʞʠʣʢʠ 
ʜʨʫʛʦʛʦ 
ʧʦʨʷʜʢʫ 

ɺʝʣʠʯʠʥʘ 
ʬʣʫʢʪʫʶʯʦʾ 
ʘʩʠʤʝʪʨʽʾ 

0,015 0,016 0,055 0,036 0,021 0,035 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 
1. ɻʨʠʙ ʁ. ɺ. ɽʢʦʣʦʛʽʯʥʘ ʦʮʽʥʢʘ ʩʪʘʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʤʝʪʦʜʘʤʠ 
ʬʽʪʦʽʥʜʠʢʘʮʽʾ / ʁ. ɺ. ɻʨʠʙ, ɯ. ɸ. ʏʝʤʝʨʠʩ // ɺʽʩʥʠʢ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 
ʚʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ. ï 2005. ï 1(29). ï ʉ. 3ï11. 

2. ɻʦʨʜʝʝʚʘ ʀ. ɺ. ʂʦʵʬʬʠʮʠʝʥʪ ʬʣʫʢʪʫʠʨʫʶʱʝʡ ʘʩʠʤʤʝʪʨʠʠ ʣʠʩʪʦʚʦʡ 
ʧʣʘʩʪʠʥʢʠ ʢʘʢ ʧʦʢʘʟʘʪʝʣʴ ʦʙʱʝʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ / ʀ. ɺ. ɻʦʨʜʝʝʚʘ // 
ʋʩʧʝʭʠ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ. ï 2016. ï ʊʦʤ 9, ˉ 12. ï ʉ. 105ï108. 

3. ɻʘʚʨʠʢʦʚʘ ɺ. ʉ. ɹʽʦʽʥʜʠʢʘʮʽʷ ʫʨʙʦʩʝʨʝʜʦʚʠʱʘ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʬʣʫʢʪʫʶʯʦʾ 
ʘʩʠʤʝʪʨʽʾ ʜʝʨʝʚ Acer saccharinum L. / ɺ. ʉ. ɻʘʚʨʠʢʦʚʘ // ɽʢʦʣʦʛʽʯʥʽ ʥʘʫʢʠ: 
ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʡ ʞʫʨʥʘʣ. ï 2014. ï ˉ 6. ï ʉ. 77ï81. 

4. ɿʘʭʘʨʦʚ ɺ. ʄ. ɿʜʦʨʦʚʴʝ ʩʨʝʜʳ : ʤʝʪʦʜʠʢʘ ʦʮʝʥʢʠ. ʎʝʥʪʨ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 
ʧʦʣʠʪʠʢʠ ʈʦʩʩʠʠ, ʎʝʥʪʨ ʟʜʦʨʦʚʴʷ ʩʨʝʜʳ / ɺ. ʄ. ɿʘʭʘʨʦʚ, ɸ. ʉ. ɹʘʨʘʥʦʚ,  
ɺ. ʀ. ɹʦʨʠʩʦʚ, ɸ. ɺ. ɺʘʣʝʮʢʠʡ, ʠ ʜʨ. ï ʄ., 2000. ï 68 ʩ. 
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5. ʄʝʣʴʢʫʤʦʚ ɻ. ʄ. ʌʣʫʢʪʫʠʨʫʶʱʘʷ ʘʩʠʤʤʝʪʨʠʷ ʣʠʩʪʦʚʳʭ ʧʣʘʩʪʠʥʦʢ ʢʣʝʥʘ 
ʦʩʪʨʦʣʠʩʪʥʦʛʦ (ɸcer platanoides L.) ʢʘʢ ʪʝʩʪ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 
ʧʘʨʢʦʮʝʥʦʟʦʚ ʛʦʨʦʜʩʢʦʡ ʟʦʥʳ / ɻ. ʄ. ʄʝʣʴʢʫʤʦʚ, ɼ. ʕ. ɺʦʣʢʦʚ // ɺʝʩʪʥʠʢ ɺɻʋ. 
ʉʝʨ. ɻʝʦʛʨʘʬʠʷ. ï 2014. ï ˉ 3. ï ʉ. 95ï98. 

 

 

ʇɽʈɽɹʋɼʆɺɸ ɸʅɸʊʆʄɯʏʅʀʍ ʉʊʈʋʂʊʋʈ ʃʀʉʊʂɸ 
ʈʆʉʃʀʅ IN VITRO GENTIANA  LUTEA  L. ɿɸʃɽɾʅʆ ɺɯɼ 

ʉɺɯʊʃʆɺʀʍ ʋʄʆɺ ʂʋʃʔʊʀɺʋɺɸʅʅʗ 

ɻʨʠʮʘʢ ʃ.ʈ., ʅʫʞʠʥʘ ʅ.ɺ., ɼʨʦʙʠʢ ʅ.ʄ. 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ  

ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ 

ʇʦʚʝʨʥʝʥʥʷ ʤʽʢʨʦʢʣʦʥʘʣʴʥʦ ʨʦʟʤʥʦʞʝʥʠʭ in vitro ʨʦʩʣʠʥ ʫ 

ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ ʨʦʩʪʫ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʜʣʷ ʥʠʭ ʟʥʘʯʥʠʤ 

ʩʪʨʝʩʦʤ, ʷʢʠʡ ʡ ʩʧʨʠʯʠʥʶʻ ʚʠʩʦʢʠʡ ʚʽʜʩʦʪʦʢ ʾʭ ʟʘʛʠʙʝʣʽ. ɺʽʜʩʫʪʥʽʩʪʴ 

ʥʘʜʽʡʥʠʭ ʩʧʦʩʦʙʽʚ ʘʜʘʧʪʘʮʽʾ ʨʦʩʣʠʥ-ʨʝʛʝʥʝʨʘʥʪʽʚ ʜʦ ʫʤʦʚ ex vitro ʻ 

ʧʝʨʝʰʢʦʜʦʶ ʜʣʷ ʰʠʨʦʢʦ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʦʛʦ 

ʧʦʩʘʜʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ, ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ, ʽʩʪʦʪʥʦ ʟʥʠʞʫʻ ʤʦʞʣʠʚʦʩʪʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ ʷʢ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʛʦ 

ʨʽʟʥʦʤʘʥʽʪʪʷ, ʪʘʢ ʽ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʩʦʢʦʷʢʽʩʥʦʛʦ ʧʦʩʘʜʢʦʚʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʮʽʥʥʠʭ ʨʦʩʣʠʥ. 

ʊʦʤʫ, ʩʫʯʘʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʘʢʪʠʚʥʠʡ ʧʦʰʫʢ ʤʝʪʦʜʽʚ 

ʧʽʜʚʠʱʝʥʥʷ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʢʫʣʴʪʠʚʦʚʘʥʠʭ in vitro ʨʦʩʣʠʥ ʜʦ ʫʤʦʚ ex 

vitro [1]. ʇʨʠ ʮʴʦʤʫ, ʦʧʪʠʤʽʟʘʮʽʶ ʩʚʽʪʣʦʚʦʛʦ ʨʝʞʠʤʫ ʨʦʟʛʣʷʜʘʶʪʴ ʷʢ 

ʥʘʡʚʘʞʣʠʚʽʰʠʡ ʯʠʥʥʠʢ, ʟʜʘʪʥʠʡ ʚʠʢʣʠʢʘʪʠ ʩʪʨʫʢʪʫʨʥʦ-ʬʽʟʽʦʣʦʛʽʯʥʽ 

ʟʤʽʥʠ ʫ ʨʦʩʣʠʥ in vitro [1] ʪʘ ʩʪʠʤʫʣʶʚʘʪʠ ʨʦʙʦʪʫ ʾʭʥʽʭ ʟʘʭʠʩʥʠʭ ʩʠʩʪʝʤ, 

ʫ ʪʦʤʫ ʯʠʩʣʽ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʪʘ ʘʥʪʠʧʘʪʦʛʝʥʥʦʾ [2]. ʋ ʬʦʨʤʫʚʘʥʥʽ 

ʘʜʘʧʪʠʚʥʦʾ ʚʽʜʧʦʚʽʜʽ ʨʦʩʣʠʥ ʣʠʩʪʦʢ ʟʘʡʤʘʻ ʧʨʦʚʽʜʥʝ ʧʦʣʦʞʝʥʥʷ. ʎʝ 

ʜʦʟʚʦʣʷʻ ʟʘ ʜʠʥʘʤʽʢʦʶ  ʤʦʨʬʦ-ʘʥʘʪʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʣʠʩʪʢʽʚ ʚʠʷʚʠʪʠ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʘʜʘʧʪʠʚʥʦʾ ʚʽʜʧʦʚʽʜʽ ʨʦʩʣʠʥ ʫ ʥʦʚʠʭ 

ʫʤʦʚʘʭ ʽʩʥʫʚʘʥʥʷ [3].  

ʄʝʪʦʶ ʥʘʰʦʾ ʨʦʙʦʪʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʝʮʠʬʽʢʠ ʩʪʨʫʢʪʫʨʥʠʭ ʟʤʽʥ ʫ 

ʣʠʩʪʢʘʭ ʨʦʩʣʠʥ Gentiana lutea L. ʟʘʣʝʞʥʦ ʚʽʜ ʩʚʽʪʣʦʚʠʭ ʫʤʦʚ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ in vitro. ʎʝ ʜʦʟʚʦʣʠʪʴ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʾʭʥʽʡ 

ʘʜʘʧʪʘʮʽʡʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʦ ʫʤʦʚ ex vitro. 

ɼʣʷ ʰʪʫʯʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʣʶʤʽʥʝʩʮʝʥʪʥʽ ʣʘʤʧʠ 

ʜʝʥʥʦʛʦ ʩʚʽʪʣʘ (ʃɼ), ʭʦʣʦʜʥʦʛʦ ʙʽʣʦʛʦ ʩʚʽʪʣʘ Lumilux 36W 840 (ʃʍɹ, 

çOSRAMè (ʅʽʤʝʯʯʠʥʘ) ʪʘ ʬʽʪʦʣʘʤʧʠ Fluora L36W/77 G13 (ʌʃ, 

çOSRAMè (ʅʽʤʝʯʯʠʥʘ). ɿʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ ʣʘʤʧ ʜʦʟʚʦʣʠʣʦ ʧʨʦʚʝʩʪʠ  

2 ʚʘʨʽʘʥʪʠ ʢʦʨʝʢʮʽʾ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʩʢʣʘʜʫ (ʉʂ), ʘ ʩʘʤʝ: 1 ʚʘʨʽʘʥʪ ï 
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ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʩʚʽʪʣʦʚʦʛʦ ʧʦʪʦʢʫ ʚ ʦʙʣʘʩʪʽ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦ ʘʢʪʠʚʥʦʾ 

ʨʘʜʽʘʮʽʾ (ʌɸʈ) 44 ɺʪ/ʤ2, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʣʘʤʧ ʃɼ ʜʦ ʃʍɹ ʩʪʘʥʦʚʠʪʴ 1 : 

1, ʩʫʤʘʨʥʠʡ ʩʧʝʢʪʨʘʣʴʥʠʡ ʩʢʣʘʜ: ɽʩ : ɽʟ : ɽʯ = 37,35% : 42,35% : 

20,3%; 2 ʚʘʨʽʘʥʪ ï ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʩʚʽʪʣʦʚʦʛʦ ʧʦʪʦʢʫ ʚ ʦʙʣʘʩʪʽ ʌɸʈ 135 

ɺʪ/ʤ2, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʣʘʤʧ ʃɼ ʜʦ ʃʍɹ ʪʘ ʌʃ ʩʪʘʥʦʚʠʪʴ 0,6 : 1 : 1, 

ʩʧʝʢʪʨʘʣʴʥʠʡ ʩʢʣʘʜ: ɽʩ : ɽʟ : ɽʯ = 29,5% : 32,5% : 38,0%. 

ʄʽʢʨʦʢʣʦʥʘʣʴʥʦ ʨʦʟʤʥʦʞʝʥʽ ʨʦʩʣʠʥʠ in vitro ʢʫʣʴʪʠʚʫʚʘʣʠ ʟʘ ʦʙʦʭ 

ʚʘʨʽʘʥʪʽʚ ʉʂ ʧʨʦʪʷʛʦʤ 90 ʜʽʙ ʥʘ ʞʠʚʠʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʄʉ/2 

(ʩʝʨʝʜʦʚʠʱʝ ʄʉ [4] ʟ ʧʦʣʦʚʠʥʥʠʤ ʚʤʽʩʪʦʤ ʤʘʢʨʦ- ʽ ʤʽʢʨʦʩʦʣʝʡ), 

ʜʦʧʦʚʥʝʥʦʤʫ 0,1 ʤʛ/ʣ ʢʽʥʝʪʠʥʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 19Ü ʉ ʟʘ 16-ʛʦʜʠʥʥʦʛʦ 

ʩʚʽʪʣʦʚʦʛʦ ʜʥʷ.  

ɼʣʷ ʘʥʘʪʦʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʝʨʝʜʥʶ ʯʘʩʪʠʥʫ 

ʣʠʩʪʢʦʚʦʾ ʧʣʘʩʪʠʥʢʠ ʨʦʩʣʠʥ in vitro, ʷʢʽ ʢʫʣʴʪʠʚʫʚʘʣʠ ʟʘ ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ 

ʦʩʚʽʪʣʝʥʥʷ. ɿʨʘʟʢʠ ʬʽʢʩʫʚʘʣʠ ʚ ʩʫʤʽʰʽ ʌɸɸ (ʬʦʨʤʘʣʽʥ (5 ʯʘʩʪʠʥ) : 

ʣʴʦʜʷʥʘ ʦʮʪʦʚʘ ʢʠʩʣʦʪʘ (5 ʯʘʩʪʠʥ): 70% ʝʪʠʣʦʚʠʡ ʩʧʠʨʪ (90 ʯʘʩʪʠʥ)) 

[5]. ɿʘʣʠʚʘʣʠ ʫ ʞʝʣʘʪʠʥ ʟʘ ʩʪʘʥʜʘʨʪʥʦʶ ʤʝʪʦʜʠʢʦʶ [6] ʪʘ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʟʘʤʦʨʦʞʫʶʯʦʛʦ ʤʽʢʨʦʪʦʤʘ ʚʠʛʦʪʦʚʣʷʣʠ ʧʦʧʝʨʝʯʥʽ ʟʨʽʟʠ 

ʣʠʩʪʢʘ ʪʘ ʯʝʨʝʰʢʘ ʪʦʚʱʠʥʦʶ 10ï15 ʤʢʤ.  

ʋʩʽ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʽʚ ʘʥʘʪʦʤʽʯʥʠʭ ʩʪʨʫʢʪʫʨ ʨʦʩʣʠʥ in vitro 

ʧʦʨʽʚʥʶʚʘʣʠ ʽʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ, ʘ ʩʘʤʝ: ʽʤʘʪʫʨʥʠʤʠ ʨʦʩʣʠʥʘʤʠ 

ʧʨʠʨʦʜʥʦʾ ʧʦʧʫʣʷʮʽʾ (ʛ. ʇʦʞʠʞʝʚʩʴʢʘ, ʭʨʝʙʝʪ ʏʦʨʥʦʛʦʨʘ), ʟ ʥʘʩʽʥʥʻʚʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʷʢʦʾ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʡ ʜʦʩʣʽʜʞʫʚʘʥʽ ʨʦʩʣʠʥʠ in vitro.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ, ʱʦ ʣʠʩʪʢʠ ʨʦʩʣʠʥ in vitro ʻ, ʷʢ ʡ 

ʫ ʚʠʧʘʜʢʫ ʨʦʩʣʠʥ ʟ ʧʨʠʨʦʜʠ, ʘʤʬʽʩʪʦʤʘʪʠʯʥʦʛʦ ʪʠʧʫ. ʆʜʥʘʢ, ʟʘ ʥʠʟʴʢʦʾ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʩʚʽʪʣʘ (44 ɺʪ/ʤ2) ʪʘ ʚʠʩʦʢʦʾ ʯʘʩʪʢʠ ʫ ʩʧʝʢʪʨʘʣʴʥʦʤʫ 

ʩʢʣʘʜʽ ʭʚʠʣʴ ʩʠʥʴʦʛʦ ʪʘ ʟʝʣʝʥʦʛʦ ʜʽʘʧʘʟʦʥʽʚ ʌɸʈ, ʭʘʨʘʢʪʝʨʥʦʾ ʜʣʷ 

ʩʚʽʪʣʦʚʦʛʦ ʨʝʞʠʤʫ 1 ʚʘʨʽʘʥʪʫ ʉʂ ʜʦʩʣʽʜʫ, ʱʽʣʴʥʽʩʪʴ ʧʨʦʜʠʭʽʚ ʨʦʩʣʠʥ in 

vitro, ʧʦʨʽʚʥʷʥʦ ʽʟ ʨʦʩʣʠʥʘʤʠ in situ, ʥʘ ʘʜʘʢʩʽʘʣʴʥʦʤʫ ʙʦʮʽ ʣʠʩʪʢʦʚʦʾ 

ʧʦʚʝʨʭʥʽ ʟʙʽʣʴʰʫʻʪʴʩʷ ʫ 1,8 ʨʘʟʠ, ʘ ʥʘ ʘʙʘʢʩʽʘʣʴʥʦʤʫ ï ʫ 1,4 ʨʘʟʠ. 

ɿʘ ʟʙʽʣʴʰʝʥʥʷ ʷʢ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʦʩʚʽʪʣʝʥʥʷ ʜʦ 135 ɺʪ/ʤ2, ʪʘʢ ʽ 

ʯʘʩʪʢʠ ʭʚʠʣʴ ʯʝʨʚʦʥʦʛʦ ʜʽʘʧʘʟʦʥʫ ʌɸʈ, ʢʽʣʴʢʽʩʪʴ ʧʨʦʜʠʭʽʚ ʟʤʝʥʰʫʻʪʴʩʷ 

ʥʘ ʘʜʘʢʩʽʘʣʴʥʦʤʫ ʙʦʮʽ ʣʠʩʪʢʦʚʦʾ ʧʣʘʩʪʠʥʢʠ ʨʦʩʣʠʥ G. lutea ʥʘ 25 %, 

ʧʦʨʽʚʥʷʥʦ ʽʟ 1 ʚʘʨʽʘʥʪʦʤ ʉʂ. ɸʥʘʣʦʛʽʯʥʦ ʟʤʝʥʰʫʻʪʴʩʷ ʟʘ ʩʚʽʪʣʦʚʠʭ 

ʫʤʦʚ 2 ʚʘʨʽʘʥʪʫ ʉʂ ʽ ʱʽʣʴʥʽʩʪʴ ʧʨʦʜʠʭʽʚ ʥʘ ʘʙʘʢʩʽʘʣʴʥʦʤʫ ʙʦʮʽ ʨʦʩʣʠʥ. 

ɿʥʘʯʥʦ ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʧʨʦʜʠʭʽʚ ʫ ʨʦʩʣʠʥ ʟʘ ʩʚʽʪʣʦʚʠʭ ʫʤʦʚ 1 ʚʘʨʽʘʥʪʫ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ, ʤʦʞʣʠʚʦ, ʟʫʤʦʚʣʝʥʘ ʧʦʚʽʣʴʥʽʰʠʤ ʨʦʩʪʦʤ ʢʣʽʪʠʥ 

ʝʧʽʜʝʨʤʠ. ʅʘ ʢʦʨʠʩʪʴ ʮʴʦʛʦ ʧʨʠʧʫʱʝʥʥʷ ʚʢʘʟʫʶʪʴ ʡ ʤʝʥʰʽ ʧʣʦʱʘ 

ʝʧʽʜʝʨʤʦʮʠʪʽʚ, ʘ ʪʘʢʦʞ ʽ ʨʦʟʤʽʨʠ ʧʨʦʜʠʭʽʚ ʫ ʨʦʩʣʠʥ 1 ʚʘʨʽʘʥʪʫ ʉʂ, 

ʧʦʨʽʚʥʷʥʦ ʟ ʨʦʩʣʠʥʘʤʠ ʟ ʧʨʠʨʦʜʠ ʪʘ ʚʠʨʦʱʝʥʠʤʠ ʟʘ ʫʤʦʚ 2 ʚʘʨʽʘʥʪʫ.  

ɺʽʜʦʤʦ, ʱʦ ʬʘʢʪʠʯʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʛʨʘʜʽʻʥʪʘ ʚʦʜʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʤʽʞ 

ʨʦʩʣʠʥʦʶ ʪʘ ʧʦʚʽʪʨʷʤ ʚ ʫʤʦʚʘʭ in vitro ʚʠʢʣʠʢʘʻ ʧʦʩʪʽʡʥʦ ʚʽʜʢʨʠʪʠʡ 
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ʩʪʘʥ ʧʨʦʜʠʭʽʚ, ʷʢʽ ʟʘ ʪʨʠʚʘʣʦʛʦ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʦʩʦʙʠʥ ʫ ʪʘʢʠʭ ʫʤʦʚʘʭ 

ʚʪʨʘʯʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʟʘʢʨʠʚʘʪʠʩʷ [7]. ʈʝʟʫʣʴʪʘʪʠ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʧʦʢʘʟʫʶʪʴ, ʱʦ ʫ ʨʦʩʣʠʥ, ʢʫʣʴʪʠʚʫʚʦʚʘʥʠʭ ʟʘ ʥʠʟʴʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʩʚʽʪʣʘ, ʯʘʩʪʢʘ ʧʨʦʜʠʭʽʚ ʽʟ ʚʽʜʢʨʠʪʠʤʠ ʱʽʣʠʥʘʤʠ ʻ ʙʽʣʴʰʦʶ, ʧʦʨʽʚʥʷʥʦ ʟ 

ʛʨʫʧʦʶ ʨʦʩʣʠʥ 2 ʚʘʨʽʘʥʪʫ ʉʂ.  

ɺ ʫʤʦʚʘʭ in vitro ʟʤʽʥʶʻʪʴʩʷ ʡ ʩʘʤʘ ʬʦʨʤʘ ʧʨʦʜʠʭʽʚ ʟ ʝʣʽʧʪʠʯʥʦʾ, 

ʭʘʨʘʢʪʝʨʥʦʾ ʜʣʷ ʚʠʜʽʚ ʟ ʧʨʠʨʦʜʠ, ʥʘ ʦʢʨʫʛʣʫ. ʃʠʰʝ ʫ ʛʨʫʧʠ ʨʦʩʣʠʥ, ʷʢʽ 

ʢʫʣʴʪʠʚʫʚʘʣʠ ʟʘ ʫʤʦʚ ʦʩʚʽʪʣʝʥʥʷ 2 ʚʘʨʽʘʥʪʫ, ʬʦʨʤʘ ʧʨʦʜʠʭʽʚ ʻ 

ʦʚʘʣʴʥʽʰʦʶ. ɿʤʽʥʠ ʬʦʨʤʠ ʧʨʦʜʠʭʽʚ (ʟ ʦʚʘʣʴʥʦʾ ʥʘ ʦʢʨʫʛʣʫ) ʫ ʨʦʩʣʠʥ in 

vitro ʚʽʜʟʥʘʯʘʶʪʴ ʡ ʽʥʰʽ ʜʦʩʣʽʜʥʠʢʠ [8]. 

ʉʚʽʪʣʦʚʽ ʫʤʦʚʠ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʚʧʣʠʚʘʶʪʴ ʽ ʥʘ ʢʣʽʪʠʥʠ ʝʧʽʜʝʨʤʠ. 

ɽʧʽʜʝʨʤʦʮʠʪʠ ʫ ʚʠʨʦʱʝʥʠʭ ʟʘ ʩʚʽʪʣʦʚʦʛʦ ʨʝʞʠʤʫ 2 ʚʘʨʽʘʥʪʫ ʉʂ 

ʨʦʩʣʠʥ, , ʤʘʶʪʴ ʩʢʣʘʜʥʽʰʫ ʬʦʨʤʫ ʪʘ ʦʜʥʦʯʘʩʥʦ ʚʠʪʷʛʥʫʪʫ ʽ 

ʨʦʟʧʣʘʩʪʘʥʫ ʧʨʦʝʢʮʽʾ ʫ ʨʽʟʥʠʭ ʯʘʩʪʠʥʘʭ ʢʣʽʪʠʥʠ. ʇʣʦʱʘ ʝʧʽʜʝʨʤʦʮʠʪʽʚ ʟ 

ʦʙʦʭ ʙʦʢʽʚ ʣʠʩʪʢʦʚʦʾ ʧʣʘʩʪʠʥʢʠ ʨʦʩʣʠʥ G. lutea, ʷʢʽ ʢʫʣʴʪʠʚʫʚʘʣʠ ʟʘ 

ʫʤʦʚ 2 ʚʘʨʽʘʥʪʫ ʉʂ, ʫ 2ï3 ʨʘʟʠ ʙʽʣʴʰʘ, ʧʦʨʽʚʥʷʥʦ ʟ ʢʫʣʴʪʠʚʦʚʘʥʠʤʠ ʟʘ 

1 ʚʘʨʽʘʥʪʫ ʉʂ ʨʝʞʠʤʫ ʨʦʩʣʠʥʘʤʠ, ʱʦ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʽ ʧʨʦʮʝʩʠ ʨʦʩʪʫ ʨʦʩʣʠʥ ʟʘ ʜʘʥʠʭ ʫʤʦʚ. 

ɺʦʜʥʦʯʘʩ, ʫ ʨʦʩʣʠʥ in vitro ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʪʦʥʰʝʥʥʷ ʣʠʩʪʢʦʚʦʾ 

ʧʣʘʩʪʠʥʢʠ ʥʘ 43,1 %, ʧʦʨʽʚʥʷʥʦ ʽʟ ʨʦʩʣʠʥʘʤʠ ʟ ʧʨʠʨʦʜʠ. ʇʦʜʽʙʥʘ 

ʪʝʥʜʝʥʮʽʷ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʫ ʙʘʛʘʪʴʦʭ ʨʦʙʦʪʘʭ [9] ʪʘ ʧʦʚôʷʟʘʥʘ ʽʟ 

ʟʤʝʥʰʝʥʥʷʤ ʰʘʨʫ ʢʫʪʠʥʫ ʫ ʨʦʩʣʠʥ in vitro. ʆʜʥʘʢ, ʫ ʨʦʩʣʠʥ in vitro 

ʪʦʚʱʠʥʘ ʟʦʚʥʽʰʥʴʦʾ ʢʣʽʪʠʥʥʦʾ ʩʪʽʥʢʠ ʝʧʽʜʝʨʤʠ ʚʽʜʧʦʚʽʜʘʻ ʪʘʢʽʡ ʫ ʨʦʩʣʠʥ 

ʟ ʧʨʠʨʦʜʠ, ʘʙʦ ʥʘʚʽʪʴ ʻ ʙʽʣʴʰʦʶ. ʊʦʚʱʠʥʘ ʣʠʩʪʢʦʚʦʾ ʧʣʘʩʪʠʥʢʠ ʪʝʞ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʚʽʪʣʦʚʦʛʦ ʨʝʞʠʤʫ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʨʦʩʣʠʥ in vitro. ɿʘ 

ʩʚʽʪʣʦʚʠʭ ʫʤʦʚ 2 ʚʘʨʽʘʥʪʫ ʮʝʡ ʧʘʨʘʤʝʪʨ ʟʨʦʩʪʘʻ ʥʘ 4,8 %.  

ʃʠʩʪʢʠ ʨʦʩʣʠʥ in vitro, ʷʢ ʽ ʟ ʫʤʦʚ in situ, ʪʘʢʦʞ ʜʦʨʟʦʚʝʥʪʨʘʣʴʥʦʛʦ 

ʪʠʧʫ, ʦʜʥʘʢ ʤʘʶʪʴ ʙʽʣʴʰ ʛʦʤʦʛʝʥʥʫ ʩʪʨʫʢʪʫʨʫ. ʄʝʟʦʬʽʣ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʢʣʽʪʠʥ ʦʢʨʫʛʣʦʾ ʪʘ ʦʚʘʣʴʥʦʾ ʬʦʨʤʠ, ʚʠʪʷʛʥʫʪʠʭ ʧʘʨʘʣʝʣʴʥʦ ʧʦʚʝʨʭʥʽ. 

ʂʽʣʴʢʽʩʪʴ ʰʘʨʽʚ ʤʝʟʦʬʽʣʫ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 5 ʜʦ 6 ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʚ 

ʫʤʦʚʘʭ in vitro, ʫ ʪʦʡ ʯʘʩ ʷʢ ʫ ʨʦʩʣʠʥ ʟ ʧʨʠʨʦʜʠ, ʥʘʨʘʭʦʚʫʶʪʴ 10-12 

ʰʘʨʽʚ ʤʝʟʦʬʽʣʫ. ʇʨʦʪʝ, ʟʘ ʩʚʽʪʣʦʚʠʭ ʫʤʦʚ 2 ʚʘʨʽʘʥʪʫ ʫ ʨʦʩʣʠʥ in vitro 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʙʽʣʴʰʘ ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʢʣʽʪʠʥ ʤʝʟʦʬʽʣʫ, ʧʦʨʽʚʥʷʥʦ ʟ 

ʛʨʫʧʦʶ ʨʦʩʣʠʥ, ʷʢʽ ʚʠʨʦʱʫʚʘʣʠ ʟʘ ʥʠʞʯʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʩʚʽʪʣʘ ʚ 

ʦʙʣʘʩʪʽ ʌɸʈ ʪʘ ʙʽʣʴʰʦʾ ʯʘʩʪʢʠ ʭʚʠʣʴ ɽʩ ʽ ɽʟ ʜʽʘʧʘʟʦʥʽʚ. 

ʆʪʞʝ, ʜʣʷ ʫ ʨʦʩʣʠʥ in vitro, ʧʦʨʽʚʥʷʥʦ ʟ ʨʦʩʣʠʥʘʤʠ ʟ ʧʨʠʨʦʜʥʠʭ 

ʫʤʦʚ, ʟʤʝʥʰʫʻʪʴʩʷ ʪʦʚʱʠʥʘ ʣʠʩʪʢʘ ʪʘ ʢʽʣʴʢʽʩʪʴ ʰʘʨʽʚ ʤʝʟʦʬʽʣʫ, ʷʢʠʡ ʻ 

ʙʽʣʴʰ ʛʦʤʦʛʝʥʥʠʤ. ʇʨʦʪʝ, ʨʝʟʫʣʴʪʘʪʠ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ, ʱʦ 

ʟʘ ʪʘʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʷʢ ʢʽʣʴʢʽʩʪʴ ʧʨʦʜʠʭʽʚ, ʪʦʚʱʠʥʘ ʣʠʩʪʢʘ, 

ʪʦʚʱʠʥʘ ʟʦʚʥʽʰʥʴʦʾ ʢʣʽʪʠʥʥʦʾ ʩʪʽʥʢʠ ʝʧʽʜʝʨʤʠ ʟ ʦʙʦʭ ʙʦʢʽʚ ʣʠʩʪʢʦʚʦʾ 

ʧʣʘʩʪʠʥʢʠ, ʢʽʣʴʢʽʩʪʴ ʰʘʨʽʚ ʤʝʟʦʬʽʣʫ ʪʘ ʡʦʛʦ ʜʠʬʝʨʝʥʮʽʘʮʽʷ, ʨʦʩʣʠʥʠ, 
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ʢʫʣʴʪʠʚʦʚʘʥʽ ʟʘ ʚʠʱʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʩʚʽʪʣʦʚʦʛʦ ʧʦʪʦʢʫ (135 ɺʪ/ʤ2) ʪʘ 

ʚʠʩʦʢʦʾ ʯʘʩʪʢʠ (38,08 %) ʭʚʠʣʴ ɽʯ ʜʽʘʧʘʟʦʥʫ, ʟʘʡʤʘʶʪʴ ʧʨʦʤʽʞʥʝ 

ʧʦʣʦʞʝʥʥʷ ʤʽʞ ʦʩʦʙʠʥʘʤʠ 1 ʚʘʨʽʘʥʪʫ ʉʂ ʪʘ ʨʦʩʣʠʥʘʤʠ ʟ ʧʨʠʨʦʜʥʠʭ 

ʫʤʦʚ ʨʦʩʪʫ. ʊʦʤʫ ʦʧʪʠʤʽʟʘʮʽʷ ʩʚʽʪʣʦʚʦʛʦ ʨʝʞʠʤʫ ʾʭ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʚ 

ʫʤʦʚʘʭ in vitro ʤʦʞʝ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʩʪʽʡʢʽʩʪʴ ʦʪʨʠʤʘʥʠʭ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʨʦʩʣʠʥ ʜʦ ʫʤʦʚ ex vitro. 
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ɺʀɿʅɸʏɽʅʅʗ ɿɼɸʊʅʆʉʊɯ ʈʆʉʃʀʅ ʇɸʇʆʈʆʊɯ SALVINIA 
NATANS (L.) ALL ɺɯɼʅʆɺʃʖɺɸʊʀ ʍʈʆʄ (VI) 

ɿʘʨʝʮʴʢʠʡ ɺ.ʄ.  

ʂʠʾʚʩʴʢʠʡ ʇʘʣʘʮ ʜʽʪʝʡ ʪʘ ʶʥʘʮʪʚʘ 

 

ʍʨʦʤ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʬʝʨʦʩʧʣʘʚʽʚ, 

ʥʘʬʪʦʧʝʨʝʨʦʙʮʽ, ʧʨʠ ʝʣʝʢʪʨʦʣʽʪʠʯʥʦʤʫ ʭʨʦʤʫʚʘʥʥʽ, ʫ ʪʝʢʩʪʠʣʴʥʽʡ ʪʘ 

ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʘ ʪʘʢʦʞ ʚ ʭʫʪʨʷʥʽʡ ʪʘ ʜʝʨʝʚʦʦʙʨʦʙʥʽʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʢʦʨʦʟʽʾ ʤʘʪʝʨʽʘʣʽʚ. ʅʘʜʤʽʨʥʝ 

ʧʦʪʨʘʧʣʷʥʥʷ ʰʝʩʪʠʚʘʣʝʥʪʥʦʛʦ ʭʨʦʤʫ ʫ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʚʠʢʣʠʢʘʻ 

ʦʪʨʫʻʥʥʷ. ʇʨʦʮʝʩ ʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʩʦʨʙʮʽʡʥʝ ʦʯʠʱʝʥʥʷ, ʭʽʤʽʯʥʫ 

ʥʝʡʪʨʘʣʽʟʘʮʽʶ, ʝʣʝʢʪʨʦʭʽʤʽʯʥʠʡ ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʡ ʩʧʦʩʦʙʠ ʦʙʨʦʙʢʠ, 
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ʘʣʝ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʚʚʘʞʘʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʦʩʣʠʥ ʟ ʤʝʪʦʶ ʚʽʜʥʦʚʣʝʥʥʷ ʭʨʦʤʫ (VI) ʜʦ ʡʦʛʦ ʥʝʪʦʢʩʠʯʥʦʾ ʬʦʨʤʠ (III). 

ʇʦʪʝʥʮʽʡʥʦ ʮʽʢʘʚʠʤ ʦʙôʻʢʪʦʤ ʜʣʷ ʥʘʩ ʩʪʘʣʘ Salvinia natans (L.)  

All. ï ʚʦʜʥʘ ʨʽʟʥʦʩʧʦʨʦʚʘ ʧʘʧʦʨʦʪʴ, ʱʦ ʥʘʣʝʞʠʪʴ ʜʦ ʦʜʥʦʨʽʯʥʠʭ 

ʛʽʜʨʦʬʽʪʽʚ. ʋ ʩʪʦʷʯʠʭ ʪʘ ʩʣʘʙʢʦ ʧʨʦʪʽʯʥʠʭ ʚʦʜʦʡʤʘʭ ʋʢʨʘʾʥʠ ʫʪʚʦʨʶʻ 

ʚʝʣʠʢʽ ʤʘʩʠʚʠ ʽʟ ʱʽʣʴʥʽʩʪʶ 100-1200 ʦʩʦʙʠʥ ʥʘ 1 ʤ2 ʧʦʚʝʨʭʥʽ ʚʦʜʠ [ʜʘʥʽ 

ʥʘʚʝʜʝʥʽ ɯʥʩʪʠʪʫʪʦʤ ʙʦʪʘʥʽʢʠ ʽʤ.ʄ.ʍʦʣʦʜʥʦʛʦ ʅɸʅʋ], ʱʦ ʚʠʢʣʠʢʘʻ 

ʟʨʦʟʫʤʽʣʝ ʟʘʥʝʧʦʢʦʻʥʥʷ ʟ ʙʦʢʫ ʝʢʦʣʦʛʽʚ, ʧʨʦʪʝ ʨʷʜ ʥʝʟʚʠʯʘʡʥʠʭ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʪʘ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ ʨʦʙʠʪʴ ʩʘʣʴʚʽʥʽʶ ʧʨʠʚʘʙʣʠʚʠʤ 

ʦʙôʻʢʪʦʤ ʯʠʩʣʝʥʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʠʩʚʷʯʝʥʠʭ ʚʠʚʯʝʥʥʶ 

ʤʦʨʬʦʣʦʛʽʾ ʨʦʟʚʠʪʢʫ, ʢʦʤʧʘʨʘʪʠʚʥʦʾ ʝʚʦʣʶʮʽʾ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʛʝʥʦʤʽʢʠ [1, 2], ʘ ʪʘʢʦʞ ʜʦʩʣʽʜʞʝʥʴ ʥʘʧʨʘʚʣʝʥʠʭ ʥʘ ʚʠʚʯʝʥʥʷ ʟʜʘʪʥʦʩʪʽ 

ʨʦʩʣʠʥ ʩʘʣʴʚʽʥʽʾ ʜʦ ʬʽʪʦʨʝʤʝʜʽʘʮʽʾ ʚʦʜʦʡʤ. ʊʘʢ ʙʫʣʦ ʧʦʢʘʟʘʥʦ 

ʟʜʘʪʥʽʩʪʴ ʧʪʝʨʽʜʦʬʽʪʽʚ (Pteris, Marsilea, Azolla, Salvinia ʪʦʱʦ) ʜʦ 

ʙʽʦʘʢʫʤʫʣʷʮʽʾ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ (ʢʘʜʤʽʶ, ʢʫʧʨʫʤʫ, ʥʽʢʝʣʶ), ʘ ʪʘʢʦʞ 

ʚʽʜʤʽʯʝʥʦ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʨʦʩʣʠʥ ʩʘʣʴʚʽʥʽʾ ʜʦ ʚʠʩʦʢʦʛʦ ʚʤʽʩʪʫ 

ʘʣʶʤʽʥʽʶ/ʧʣʶʤʙʫʤʫ ʪʘ ʭʨʦʤʫ ʫ ʚʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ [2-5]. 

 ʄʝʪʦʶ ʥʘʰʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʟʜʘʪʥʽʩʪʴ ʨʦʩʣʠʥ 

ʧʘʧʦʨʦʪʽ Salvinia natans ʚʽʜʥʦʚʣʶʚʘʪʠ ʰʝʩʪʠʚʘʣʝʥʪʥʠʡ ʭʨʦʤ, ʘ ʪʘʢʦʞ 

ʚʠʟʥʘʯʠʪʠ ʚʧʣʠʚ ʭʨʦʤʘʪ-ʘʥʽʦʥʫ ʥʘ ʾʭʥʽ ʞʠʪʪʻʚʽ ʧʦʢʘʟʥʠʢʠ. 

 
ʈʠʩ.1 ɼʠʥʘʤʽʢʘ ʟʤʝʥʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʭʨʦʤʫ (VI) ʫ ʞʠʚʠʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʧʨʠ 

ʢʫʣʴʪʠʚʫʚʘʥʥʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʦʩʣʠʥ 

 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʥʽ ʨʦʩʣʠʥʠ ʧʘʧʦʨʦʪʽ ʙʫʣʠ ʟʜʘʪʥʽ ʜʦ 

ʜʝʪʦʢʩʠʢʘʮʽʾ ʰʝʩʪʠʚʘʣʝʥʪʥʦʛʦ ʭʨʦʤʫ ʜʦ 40-70% ʚʠʭʽʜʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ 

(ʟʘ ɼʌʂ) ʟʘ ʨʘʭʫʥʦʢ ʡʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʜʦ ʥʝʨʦʟʯʠʥʥʦʛʦ (ʽ ʥʝʪʦʢʩʠʯʥʦʛʦ) 

ʛʽʜʨʦʢʩʠʜʫ ʭʨʦʤʫ (ɯɯɯ) ʟʘ ʢʦʨʦʪʢʽ ʧʨʦʤʽʞʢʠ ʯʘʩʫ. ɺʠʩʦʢʘ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʭʨʦʤʫ 4 ʤʄ ʙʫʣʘ ʪʦʢʩʠʯʥʦʶ ʜʣʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʦʩʣʠʥ, ʩʧʦʩʪʝʨʽʛʘʣʠ 

ʟʥʠʞʝʥʥʷ ʧʨʠʨʦʩʪʫ ʙʽʦʤʘʩʠ ʧʘʧʦʨʦʪʝʡ ʤʘʡʞʝ ʚ ʯʦʪʠʨʠ ʨʘʟʠ ʪʘ 

(ʟʛʦʜʦʤ) ʟʘʛʠʙʝʣʴ ʨʦʩʣʠʥ. ʊʘʢ ʨʽʚʝʥʴ ʥʘʢʦʧʠʯʝʥʥʷ ʪʦʢʩʠʯʥʦʾ (VI) 
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ʬʦʨʤʠ ʭʨʦʤʫ ʨʦʩʣʠʥʘʤʠ ʩʪʘʥʦʚʠʚ 0,0379+0,0038 ʤʛ/ʛ ʩʠʨʦʾ ʚʘʛʠ 

ʨʦʩʣʠʥʠ ʟʘ ʢʦʥʮʝʥʪʨʘʮʽʾ ʙʽʭʨʦʤʘʪ-ʘʥʽʦʥʫ ʫ ʩʝʨʝʜʦʚʠʱʽ 1mM ʟ 

ʧʦʩʪʫʧʦʚʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʾʾ ʜʦ 0,3961+0,0049 ʤʛ/ʛ ʪʘ 0,8221+0,0721 ʤʛ/ʛ 

ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʭʨʦʤʫ (VI) 2mM ʽ 4mM ʚʽʜʧʦʚʽʜʥʦ. ɺ ʪʦʡ ʞʝ ʯʘʩ, 

ʪʝʥʜʝʥʮʽʷ ʜʠʥʘʤʽʢʠ ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʙʽʭʨʦʤʘʪ-ʘʥʽʦʥʫ ʫ ʩʝʨʝʜʦʚʠʱʽ 

ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʨʦʩʣʠʥ ʙʫʣʘ ʧʦʜʽʙʥʦʶ, ʘʜʞʝ ʰʚʠʜʢʽʩʪʴ ʚʽʜʥʦʚʣʝʥʥʷ 

ʭʨʦʤʫ ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʨʦʩʣʠʥ ʙʫʣʘ ʟʥʘʯʥʦ 

ʚʠʱʦʶ, ʥʽʞ ʫ ʧʦʜʘʣʴʰʦʤʫ.  
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ɺɯʊɸʃɯʊɽʊʅɸ ʉʊʈʋʂʊʋʈɸ ʎɽʅʆʇʆʇʋʃʗʎɯʁ  
LEONURUS VILLOSUS  DESF. EX SPRENG  
ʅɸ ʊɽʈʀʊʆʈɯɰ ʈʃʇ çʉɽʁʄʉʔʂʀʁè 

ɿʫʙʮʦʚʘ ɯ.ɺ. 

 ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʆʜʥʠʤ ʽʟ ʛʦʣʦʚʥʠʭ ʟʘʚʜʘʥʴ ʇɿʌ ʻ ʚʠʚʯʝʥʥʷ ʩʪʘʥʫ ʮʝʥʦʧʦʧʫʣʷʮʽʡ 

ʷʢ ʨʽʜʢʽʩʥʠʭ ʽ ʟʥʠʢʘʶʯʠʭ, ʪʘʢ ʽ ʪʠʧʦʚʠʭ ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʚʠʜʽʚ. ʇʨʠ ʮʴʦʤʫ 

ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʩʣʽʜ ʧʨʠʜʽʣʷʪʠ ʚʠʜʘʤ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ, ʷʢ ʪʘʢʠʤ, ʱʦ 

ʤʘʶʪʴ ʚʘʞʣʠʚʝ ʨʝʩʫʨʩʥʝ ʟʥʘʯʝʥʥʷ [1]. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʤʝʪʦʶ ʥʘʰʦʾ 

ʨʦʙʦʪʠ ʩʪʘʣʦ ʜʦʩʣʽʜʞʝʥʥʷ ʮʝʥʦʧʦʧʫʣʷʮʽʡ Leonurus villosus Desf. ex 

Spreng ʥʘ ʪʝʨʠʪʦʨʽʾ ʈʃʇ çʉʝʡʤʩʴʢʠʡè, ʷʢ ʦʜʥʦʛʦ ʽʟ ʧʦʪʝʥʮʽʡʥʦ-

ʨʝʩʫʨʩʥʦʛʦ ʚʠʜʫ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ. 

Leonurus villosus Desf. ex Spreng (ʈʦʜʠʥʘ Lamiaceae) - ʙʘʛʘʪʦʨʽʯʥʘ 

ʪʨʘʚ'ʷʥʠʩʪʘ ʨʦʩʣʠʥʘ (25-100 ʩʤ ʟʘʚʚʠʰʢʠ). ʉʪʝʙʣʦ ʧʨʷʤʦʩʪʦʷʯʝ, 

ʨʦʟʛʘʣʫʞʝʥʝ, ʯʦʪʠʨʠʛʨʘʥʥʝ, ʦʧʫʰʝʥʝ ʢʦʨʦʪʢʠʤʠ ʘʙʦ ʜʦʚʛʠʤʠ 
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ʚʦʣʦʩʢʘʤʠ. ʃʠʩʪʢʠ ʩʫʧʨʦʪʠʚʥʽ, ʯʝʨʝʰʢʦʚʽ, ʦʢʨʫʛʣʦ-ʷʡʮʝʧʦʜʽʙʥʽ, 

ʷʡʮʝʧʦʜʽʙʥʽ ʘʙʦ ʣʘʥʮʝʪʥʽ. ʂʚʽʪʢʠ ʥʝʧʨʘʚʠʣʴʥʽ, ʟʨʦʩʣʦʧʝʣʶʩʪʢʦʚʽ ʫ 

ʧʘʟʫʰʥʠʭ ʢʽʣʴʮʷʭ; ʟʽʙʨʘʥʽ ʥʘ ʚʝʨʭʽʚʢʘʭ ʧʘʛʦʥʽʚ.. ʇʣʽʜ ïʯʦʪʠʨʠʛʦʨʽʰʦʢ. 

ɻʦʨʽʰʢʠ ʪʨʠʛʨʘʥʥʽ, ʟʚʝʨʭʫ ʧʣʦʩʢʽ. ʋ ʥʘʫʢʦʚʽʡ ʤʝʜʠʮʠʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʚʝʨʭʽʚʢʠ ʢʚʽʪʫʯʦʾ ʨʦʩʣʠʥʠ ï Herba Leonuri [2]. 

ɼʦʩʣʽʜʞʝʥʥʷʤ ʙʫʣʦ ʦʭʦʧʣʝʥʦ ʩʽʤ ʮʝʥʦʧʦʧʫʣʷʮʽʡ Leonurus villosus 

[3]. ɺʦʥʠ ʩʬʦʨʤʫʚʘʣʠʩʷ ʚ ʫʛʨʫʧʦʚʘʥʥʷʭ ʽʟ ʜʦʤʽʥʫʚʘʥʥʷʤ ʪʘ 

ʩʧʚ̔ʜʦʤʽʥʫʚʘʥʥʷʤ ʪʘʢʠʭ ʚʠʜʽʚ ʷʢ Bromopsis inermis (Leyss.) Holub., 

Calamagrostis epigeios (L.) Roth, Festuca pratensis Huds., Elytrigia repens 

L., Dactylis glomerata L., Lamium album L.  

ɼʦʩʣʽʜʞʫʚʘʥʽ ʮʝʥʦʧʦʧʫʣʷʮʽʾ ʨʝʧʨʝʟʝʥʪʦʚʘʥʽ ʫ ʩʢʣʘʜʽ ʪʘʢʠʭ 

ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ ʷʢ: 

1. Bromopsidetum (inermis) calamagrostidosum (epigeioris) 

2. Bromopsidetum (inermis) variaherbosum 

3. Dactyletum (glomeratae) festucosum (pratensis) 

4. Elytrigietum (repentis) bromopsosum (inermis) 

5. Elytrigietum (repentis) festucosum (pratensis) 

6. Elytrigietum (repentis) dactyleto (glomeratae)-festucosum 

(pratensis) 

7. Elytrigietum (repentis) lamiosum (albae). 

ɿ ʚʨʘʭʫʚʘʥʥʷʤ ʨʝʟʫʣʴʪʘʪʽʚ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʢʦʨʝʣʷʮʽʡʥʦʛʦ 

ʨʽʰʝʥʥʷ ʜʦ ʯʠʩʣʘ ʤʦʨʬʦʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ ʜʝʪʝʨʤʽʥʫʶʪʴ ʚʽʪʘʣʽʪʝʪ 

ʨʦʩʣʠʥ Leonurus villosus ʙʫʣʦ ʚʢʣʶʯʝʥʦ ʟʘʛʘʣʴʥʫ ʬʽʪʦʤʘʩʫ ʨʦʩʣʠʥ 

(W), ʢʽʣʴʢʽʩʪʴ ʣʠʩʪʢʽʚ (NL) ʪʘ ʨʝʧʨʦʜʫʢʪʠʚʥʝ ʟʫʩʠʣʣʷ (RE2). ʋʩʽ ʚʦʥʠ 

ʥʘʣʝʞʘʪʴ ʜʦ ʯʠʩʣʘ ʤʦʨʬʦʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ ʤʘʶʪʴ ʥʘʡʙʽʣʴʰʽ ʪʘ 

ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʽ ʬʘʢʪʦʨʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʎʽ ʟʘʟʥʘʯʝʥʽ  

ʨʦʟʤʽʨʥʽ ʧʦʢʘʟʥʠʢʠ ʚʭʦʜʷʪʴ ʜʦ ʨʽʟʥʠʭ ʢʦʨʝʣʷʮʽʡʥʠʭ ʧʣʝʷʜ. ʆʢʨʽʤ 

ʪʦʛʦ, ʮʽ ʪʨʠ ʤʦʨʬʦʧʘʨʘʤʝʪʨʠ ʚʠʨʽʟʥʷʶʪʴʩʷ ʜʦʩʠʪʴ ʚʠʩʦʢʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʚʘʨʽʶʚʘʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʚʽʪʘʣʽʪʝʪʥʦʛʦ ʘʥʘʣʽʟʫ [4] ʟʘʩʚʽʜʯʠʣʠ, ʱʦ ʟ ʯʠʩʣʘ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʦʧʫʣʷʮʽʡ Leonurus villosus ʯʦʪʠʨʠ ʥʘʣʝʞʘʪʴ ʜʦ 

ʢʘʪʝʛʦʨʽʾ ʜʝʧʨʝʩʠʚʥʠʭ, ʜʚʽ ʜʦ ʜʝʧʨʝʩʠʚʥʠʭ ʪʘ ʦʜʥʘ ʜʦ 

ʚʨʽʚʥʦʚʘʞʝʥʠʭ (ʪʘʙʣ. 1). ɿʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ ʷʢʦʩʪʽ Q ʫ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʦʧʫʣʷʮʽʷʭ ʚʘʨʽʶʶʪʴ ʚʽʜ 0,1333 ʜʦ 0,4000. ʇʨʠ 

ʮʴʦʤʫ ʫ ʪʨʴʦʭ ʧʦʧʫʣʷʮʽʡ (ʽʟ ʫʛʨʫʧʦʚʘʥʴ Bromopsidetum (inermis) 

calamagrostidosum (epigeioris), Elytrigietum (repentis) bromopsosum 

(inermis), Elytrigietum (repentis) festucosum (pratensis)) ʤʘʶʪʴ 

ʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ ʷʢʦʩʪʽ ʥʘ ʨʽʚʥʽ 0,1667. ʆʜʥʘʢ ʚʦʥʠ ʩʫʪʪʻʚʦ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʟʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʨʦʩʣʠʥ ʨʽʟʥʠʭ ʢʣʘʩʽʚ 

ʚʽʪʘʣʽʪʝʪʫ (ʘ, b, ʩ). ʊʦʙʪʦ ʜʦʩʣʽʜʞʝʥʠʤ ʧʦʧʫʣʷʮʽʷʤ ʧʨʠʪʘʤʘʥʥʝ 

ʷʚʠʱʝ ʚʽʪʘʣʽʪʝʪʥʦʾ ʤʽʥʣʠʚʦʩʪʽ ʪʘ ʚʽʪʘʣʽʪʝʪʥʦʾ ʧʣʘʩʪʠʯʥʦʩʪʽ. 
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ɿʘʛʘʣʦʤ ʧʦʧʫʣʷʮʽʾ ʽʟ ʫʛʨʫʧʦʚʘʥʴ ʽʟ ʜʦʤʽʥʫʚʘʥʥʷʤ Elytrigia repens ʤʘʶʪʴ 

ʥʠʞʯʽ ʧʦʢʘʟʥʠʢʠ ʽʥʜʝʢʩʫ ʷʢʦʩʪʽ (0,1333ï0,3000), ʧʦʨʽʚʥʷʥʦ ʟ 

ʫʛʨʫʧʦʚʘʥʥʷʤʠ, ʜʝ ʜʦʤʽʥʫʶʪʴ Bromopsis inermis ʯʠ Dactylis glomerata 

(ʤʘʶʪʴ ʧʦʢʘʟʥʠʢʠ ʥʘ ʨʽʚʥʽ 0,1667ï0,4000). ʄʘʻ ʤʽʩʮʝ ʪʝʥʜʝʥʮʽʷ ʜʦ 

ʟʤʝʥʰʝʥʥʷ ʟʥʘʯʝʥʴ ʽʥʜʝʢʩʫ Q ʧʦ ʤʽʨʽ ʟʨʦʩʪʘʥʥʷ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʠʪʪʷ 

Elytrigia repens. 

ʊʘʙʣʠʮʷ 1 

ɺʽʪʘʣʽʪʝʪʥʘ ʩʪʨʫʢʪʫʨʘ ʪʘ ʷʢʽʩʥʽ ʪʠʧʠ ʮʝʥʦʧʦʧʫʣʷʮʽʡ 

Leonurus villosus  
ˉ ʋʤʦʚʥʝ ʧʦʟʥʘʯʝʥʥʷ 

ʮʝʥʦʧʦʧʫʣʷʮʽʾ 
ʏʘʩʪʢʘ ʨʦʩʣʠʥ ʨʽʟʥʠʭ ʢʣʘʩʽʚ 

ʚʽʪʘʣʽʪʝʪʫ 
ɿʥʘʯʝʥʥʷ 
ʽʥʜʝʢʩʫ 
ʷʢʦʩʪʽ  Q 

ʗʢʽʩʥʠʡ ʪʠʧ 
ʮʝʥʦʧʦʧʫʣʷʮʽʾ 

a  b c 

1 Bromopsidetum 
(inermis) 

calamagrostidosum 
(epigeioris) 

0,1333 0,2000 0,6667 0,1667 ʜʝʧʨʝʩʠʚʥʘ 

2 Bromopsidetum 
(inermis) variaherbosum 

0,4667 0,3333 0,2000 0,4000 ʧʨʦʮʚʽʪʘʶʯʘ 

3 Dactyletum (glomeratae) 
festucosum (pratensis) 

0,4667 0,2000 0,3333 0,3333 ʧʨʦʮʚʽʪʘʶʯʘ 

4 Elytrigietum (repentis) 
bromopsosum (inermis) 

0,3333 0,0 0,6667 0,1667 ʜʝʧʨʝʩʠʚʥʘ 

5 Elytrigietum (repentis) 
festucosum (pratensis) 

0,2667 0,0667 0,6666 0,1667 ʜʝʧʨʝʩʠʚʥʘ 

6 Elytrigietum (repentis) 
dactyleto (glomeratae)-
festucosum (pratensis) 

0,5333 0,0667 0,4000 0,3000 ʚʨʽʚʥʦʚʘʞʝʥʘ 

7 Elytrigietum (repentis) 
lamiosum (albae) 

0,2667 0,0 0,7333 0,1333 ʜʝʧʨʝʩʠʚʥʘ 

ʆʪʞʝ, ʧʨʠʩʪʦʩʫʚʘʥʥʷ Leonurus villosus ʜʦ ʫʤʦʚ ʤʽʩʮʝʟʨʦʩʪʘʥʴ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʾʭʥʴʦʶ ʜʠʬʝʨʝʥʮʽʘʮʽʻʶ ʟʘ ʨʽʚʥʝʤ ʞʠʪʪʻʚʦʩʪʽ ʪʘ, 

ʚʽʜʧʦʚʽʜʥʦ, ʘʢʪʠʚʥʠʤ ʧʨʦʷʚʦʤ ʚʽʪʘʣʽʪʝʪʥʦʾ ʤʽʥʣʠʚʦʩʪʽ ʪʘ ʧʣʘʩʪʠʯʥʦʩʪʽ. 

ɺʠʭʦʜʷʯʠ ʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʚʽʪʘʣʽʪʝʪʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʷʢ ʧʦʪʝʥʮʽʡʥʽ ʦʩʝ-

ʨʝʜʢʠ ʨʝʛʣʘʤʝʥʪʦʚʘʥʦʾ ʟʘʛʦʪʽʚʣʽ ʣʽʢʘʨʩʴʢʦʾ ʩʠʨʦʚʠʥʠ ʤʦʞʫʪʴ ʨʦʟʛʣʷ-

ʜʘʪʠʩʷ ʧʦʧʫʣʷʮʽʾ ʫʛʨʫʧʦʚʘʥʴ Bromopsidetum (inermis) variaherbosum, 

Dactyletum (glomeratae) festucosum (pratensis). ʇʦʧʫʣʷʮʽʾ, ʩʬʦʨʤʦʚʘʥʽ ʫ 

ʮʠʭ ʬʽʪʦʮʝʥʦʟʘʭ ʻ ʧʨʦʮʚʽʪʘʶʯʠʤʠ (Q=0,3333-0,4000). 
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ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʨʘʩʪʝʥʠʡ / ʖ. ɸ. ɿʣʦʙʠʥ // ɹʦʪʘʥʽʯʥʠʡ ʞʫʨʥʘʣ. ï 1989. ï ʊ.74, 
ˉ 6. ï ʉ. 769-781. 

 

 

 

ɯʅɺɽʅʊɸʈʀɿɸʎɯʗ ɿɽʃɽʅʀʍ ʅɸʉɸɼɾɽʅʔ ʅɸ ʊɽʈʀʊʆʈɯɰ 
ɯʅʉʊʀʊʋʊʋ ɿɽʈʅʆɺʀʍ ʂʋʃʔʊʋʈ ʅɸɸʅ ʋʂʈɸɰʅʀ 

ɯʣʴʯʝʥʢʦ ʃ.ɸ., ʂʦʥʦʚʘ ʆ.ʆ.  

ɼʥʽʧʨʦʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɼʦʩʣʽʜʞʝʥʥʷ ʩʢʣʘʜʫ ʜʝʥʜʨʦʬʣʦʨʠ  ʪʘ ʾʾ ʢʦʤʧʣʝʢʩʥʘ ʦʮʽʥʢʘ ʚ 

ʥʘʩʘʜʞʝʥʥʷʭ ʨʽʟʥʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʚ ʟʚôʷʟʢʫ ʟʽ ʟʤʽʥʦʶ 

ʢʣʽʤʘʪʫ ʪʘ ʟʘʛʦʩʪʨʝʥʥʷʤ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ, ʟʘʣʠʰʘʻʪʴʩʷ  ʘʢʪʫʘʣʴʥʦʶ 

ʜʣʷ ʥʘʫʢʦʚʮʽʚ ʥʘʰʦʾ ʢʨʘʾʥʠ [1-5]. 

ɯʥʚʝʥʪʘʨʠʟʘʮʽʷ ʟʝʣʝʥʠʭ ʥʘʩʘʜʞʝʥʴ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ɯʥʩʪʠʪʫʪʫ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʅɸɸʅ (ʢʦʣʠʰʥʽʡ ɺʩʝʩʦʶʟʥʠʡ ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ ʢʫʢʫʨʫʜʟʠ) ʚ ʩʝʣʠʱʽ ɼʦʩʣʽʜʥʝ, ʱʦ ʧʨʠʤʠʢʘʻ ʜʦ ʤ. 

ɼʥʽʧʨʦ. ɿʨʦʙʣʝʥʦ ʦʙʩʪʝʞʝʥʥʷ ʜʝʨʝʚʥʠʭ ʪʘ ʯʘʛʘʨʥʠʢʦʚʠʭ ʨʦʩʣʠʥ ʙʽʣʷ 

ʨʽʟʥʠʭ ʢʦʨʧʫʩʽʚ ʫʩʪʘʥʦʚʠ. ʋʚʘʛʠ ʟʘʩʣʫʛʦʚʫʚʘʣʠ ʥʘʩʪʫʧʥʽ ʧʦʢʘʟʥʠʢʠ: 

ʢʽʣʴʢʽʩʪʴ ʦʩʦʙʠʥ, ʾʭ ʚʠʜʦʚʘ ʥʘʣʝʞʥʽʩʪʴ ʪʘ ʬʽʪʦʩʘʥʽʪʘʨʥʠʡ ʩʪʘʥ. ɺʢʘʟʘʥʽ 

ʟʝʣʝʥʽ ʥʘʩʘʜʞʝʥʥʷ ʚʠʩʘʜʞʝʥʦ ʟʜʝʙʽʣʴʰʦʛʦ  ʚ 60-70 ʨʨ. ʤʠʥʫʣʦʛʦ 

ʩʪʦʣʽʪʪʷ. ɼʘʥʠʭ ʱʦʜʦ ʾʭ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʧʽʜ ʯʘʩ ʩʪʚʦʨʝʥʥʷ, ʥʘ ʞʘʣʴ, 

ʥʝ ʟʙʝʨʝʛʣʦʩʷ. ʍʦʯʘ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʨʦʩʣʠʥʥʦʩʪʽ, ʷʢʘ ʜʦʩʣʽʜʞʫʚʘʣʘʩʴ, 

ʜʦʩʠʪʴ ʨʽʟʥʦʤʘʥʽʪʥʠʡ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʽʥʚʝʥʪʘʨʪʠʟʘʮʽʾ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʝʨʝʚʘʛʘ 

ʥʘʜʘʚʘʣʘʩʷ ʨʷʜʦʚʠʤ ʧʦʩʘʜʢʘʤ. ʉʝʨʝʜ ʣʠʩʪʷʥʠʭ ʜʝʨʝʚ ʜʦʤʽʥʫʶʯʠʤʠ 

ʚʠʷʚʠʣʠʩʷ ʛʽʨʢʦʢʘʰʪʘʥ ʟʚʠʯʘʡʥʠʡ (Aesculus hippocastanum) ʪʘ ʣʠʧʘ 

ʩʝʨʮʝʣʠʩʪʘ (Tilia cordata). ʆʩʥʦʚʥʠʤʠ ʧʦʨʦʜʘʤʠ ʻ ʙʝʨʝʟʘ ʧʦʚʠʩʣʘ 

(Betula pendula), ʢʣʝʥ ʛʦʩʪʨʦʣʠʩʪʥʠʡ (Acer platanoides), ʨʦʙʽʥʽʷ 

ʧʩʝʚʜʦʘʢʘʮʽʷ (Pobinia pseudoacacia), ʷʩʝʥ ʟʚʠʯʘʡʥʠʡ (Fraxinus 

excelsior), ʛʨʘʙ ʟʚʠʯʘʡʥʠʡ (Carpinus betulis). ɿʨʦʩʪʘʥʥʷ ʦʩʪʘʥʥʴʦʛʦ 

ʚʠʜʫ ʧʨʝʜʩʪʘʚʣʝʥʝ ʟʘʛʫʱʝʥʠʤʠ ʝʢʟʝʤʧʣʷʨʘʤʠ, ʷʢʽ ʩʬʦʨʤʫʚʘʣʠʩʴ ʽʟ 

ʟʘʣʠʰʢʽʚ ʩʪʨʠʞʝʥʦʛʦ ʛʨʘʙʦʚʦʛʦ ʞʠʚʦʧʣʦʪʫ. ʇʽʜʪʚʝʨʜʞʝʥʥʷʤ ʡʦʛʦ 

ʽʩʥʫʚʘʥʥʷ ʻ ʘʨʭʽʚʥʝ ʬʦʪʦ 1973 ʨʦʢʫ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ  ʨʦʩʣʠʥʠ 

Carpinus betulis ʥʘʙʫʣʠ ʩʚʦʻʾ ʧʨʠʨʦʜʥʦʾ ʞʠʪʪʻʚʦʾ ʬʦʨʤʠ ʚʥʘʩʣʽʜʦʢ 
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ʚʽʜʩʫʪʥʦʩʪʽ ʨʝʛʫʣʷʨʥʦʾ ʬʦʨʤʦʚʢʠ. ʅʘ ʧʦʜʽʙʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ  

ʞʠʚʦʧʣʦʪʫ ʽʟ Thuja occidentalis  ʪʘʢʦʞ ʚʢʘʟʫʶʪʴ  ʅ.ɺ. ɻʘʪʘʣʴʩʴʢʘ ʪʘ  

ʆ.ɻ. ʂʨʠʚʝʥʢʦ [1].  

ɿʫʩʪʨʽʯʘʶʪʴʩʷ ʪʘʢʦʞ ʚôʷʟ ʜʨʽʙʥʦʣʠʩʪʠʡ (Ulmus pumila), ʜʫʙ 

ʯʝʨʚʦʥʠʡ (Quercus rubra), ʢʣʝʥ ʷʚʽʨ (Acer pseudoplatanus), ʷʩʝʥ 

ʟʝʣʝʥʠʡ (Fraxinus lanceolata), ʢʘʪʘʣʴʧʘ ʙʽʛʥʦʥʽʻʚʠʜʥʘ (Catalpa 

bignonioides), ʩʫʤʘʭ ʦʣʝʥʦʨʦʛʠʡ  (Rhus typhina). ɿʦʢʨʝʤʘ, ʤʦʣʦʜʽ 

ʜʝʨʝʚʘ ʯʝʪʚʝʨʪʦʛʦ ʪʘ ʧôʷʪʦʛʦ ʚʠʜʽʚ (ʽʟ ʚʢʘʟʘʥʦʛʦ ʧʝʨʝʣʽʢʫ) ʧʦʩʘʜʞʝʥʽ 

ʤʽʩʮʝʚʠʤ ʞʠʪʝʣʝʤ ʜʝʢʽʣʴʢʘ ʨʦʢʽʚ ʪʦʤʫ ʟʘʚʜʷʢʠ ʾʭ ʜʝʢʦʨʘʪʠʚʥʠʤ 

ʚʣʘʩʪʠʚʦʩʪʷʤ. ʗʢ ʨʝʟʫʣʴʪʘʪ ʩʘʤʦʩʽʚʫ ʚʠʷʚʣʝʥʦ ʯʠʤʘʣʦ ʝʢʟʝʤʧʣʷʨʽʚ 

ʰʦʚʢʦʚʠʮʽ ʙʽʣʦʾ (Morus alba) ʪʘ ʛʦʨʽʭʫ ʛʨʝʮʴʢʦʛʦ (Juglans regia).  

ʆʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʟʘʩʣʫʛʦʚʫʶʪʴ ʭʚʦʡʥʽ ʧʦʨʦʜʠ ʚ ʣʽʥʽʡʥʽʡ ʧʦʩʘʜʮʽ, 

ʦʜʥʦʨʽʜʥʽʡ ʟʘ ʬʦʨʤʦʶ ʢʨʦʥʠ, ʷʢʘ ʩʪʚʦʨʝʥʘ ʽʟ ʤʦʜʨʠʥʠ ʻʚʨʦʧʝʡʩʴʢʦʾ 

(Larix deciduas) ʪʘ ̫ʣʠʥʠ ʢʦʣʶʯʦʾ (Picea pungens). ɼʝʨʝʚʘ ʚʠʩʘʜʞʝʥʦ  

ʧʦʯʝʨʛʦʚʦ, ʧʨʦʪʝ ʙʽʣʴʰ ʧʦʪʫʞʥʠʤʠ ʢʨʦʥʘʤʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʨʦʩʣʠʥʠ Picea pungens. ʈʝʰʪʘ ʚʽʯʥʦʟʝʣʝʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʦʩʥʦʶ 

ʟʚʠʯʘʡʥʦʶ (Pinus Sylvestris), ʷʣʠʥʦʶ ʻʚʨʦʧʝʡʩʴʢʦʶ (Picea abies)  ʪʘ 

ʜʝʢʽʣʴʢʦʤʘ ʝʢʟʝʤʧʣʷʨʘʤʠ ʧʩʝʚʜʦʪʩʫʛʠ ʄʝʥʟʽʩʘ (Pseudotsuga 

menziesii). ɼʦ ʨʝʯʽ, ʟʘ ʪʚʝʨʜʞʝʥʥʷʤ ʄ.ʉ. ʄʘʚʢʦ [5], ʧʨʠʩʫʪʥʽʩʪʴ ʟʥʘʯʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʚʽʯʥʦʟʝʣʝʥʠʭ ʜʝʨʝʚ ʫ ʩʢʣʘʜʽ ʥʘʩʘʜʞʝʥʴ ʤʘʻ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ 

ʾʭ ʟʠʤʦʚʠʡ  ʢʦʣʦʨʠʪ.  

ʋʣʶʙʣʝʥʠʤ ʤʽʩʮʝʤ ʚʽʜʧʦʯʠʥʢʫ ʚʽʜʚʽʜʫʚʘʯʽʚ ʻ ʜʽʣʷʥʢʘ, ʜʝ ʟʨʦʩʪʘʻ 

ʛʨʫʧʘ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ, ʩʬʦʨʤʘʥʘ ʟʘ ʫʯʘʩʪʶ ʧʩʝʚʜʦʪʩʫʛʠ ʄʝʥʟʽʩʘ, 

ʷʣʠʥʠ ʟʚʠʯʘʡʥʦʾ ʪʘ ʙʝʨʝʟʠ ʧʦʚʠʩʣʦʾ. ʉ.ɺ. ʈʦʛʦʚʩʴʢʠʡ [2] ʥʘʛʦʣʦʰʫʻ, 

ʱʦ ʩʪʘʥ ʜʝʥʜʨʦʬʣʦʨʠ ʩʝʣʠʱʥʦʛʦ ʧʘʨʢʫ ʤʦʞʝ ʟʥʘʯʥʦ ʧʦʪʝʨʧʘʪʠ ʚʽʜ 

ʤʽʩʮʝʚʠʭ ʞʠʪʝʣʽʚ, ʷʢʽ ʥʝʭʪʫʶʪʴ ʧʨʘʚʠʣʘʤʠ ʫʪʨʠʤʘʥʥʷ ʟʝʣʝʥʠʭ 

ʥʘʩʘʜʞʝʥʴ. ʄʘʶʪʴ ʤʽʩʮʝ: ʨʫʭ ʘʚʪʦʤʦʙʽʣʽʚ ʡʦʛʦ ʪʝʨʠʪʦʨʽʻʶ, ʨʦʟʚʝʜʝʥʥʷ 

ʙʘʛʘʪʪʷ ʧʽʜ ʯʘʩ ʚʣʘʰʪʦʚʫʚʘʥʥʷ ʧʽʢʥʽʢʽʚ, ʧʦʰʢʦʜʞʝʥʥʷ ʩʪʦʚʙʫʨʽʚ ʜʝʨʝʚ,. 

ʊʘʢʠʡ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʽ ʚ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʱʦʜʦ 

ʚʢʘʟʘʥʦʾ ʟʦʥʠ: ʢʫʧʠ ʩʤʽʪʪʷ ʧʽʩʣʷ ʚʽʜʧʦʯʠʥʢʫ, ʧʘʨʢʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʜ ʜʝʨʝʚʘʤʠ, ʚʠʪʦʧʪʫʚʘʥʷ ʜʦʨʽʞʦʢ,  ʣʘʤʘʥʥʷ ʛʽʣʦʢ 

ʩʘʤʰʠʪʫ. ɺʩʽ ʮʽ ʯʠʥʥʠʢʠ ʟʘ ʥʘʰʠʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ ʪʝʞ ʧʨʠʟʚʦʜʷʪʴ 

ʜʦ ʥʝʙʘʞʘʥʠʭ ʥʘʩʣʽʜʢʽʚ: ʧʦʛʽʨʰʝʥʥʷ ʫʤʦʚ ʤʽʢʨʦʢʣʽʤʘʪʫ, ʟʤʝʥʰʝʥʥʷ 

ʩʪʽʡʢʦʩʪʽ ʜʦ ʭʚʦʨʦʙ ʽ ʰʢʽʜʥʠʢʽʚ ʜʝʨʝʚʥʦʾ ʪʘ ʯʘʛʘʨʥʠʢʦʚʦʾ ʨʦʩʣʠʥʥʦʩʪʽ. 

ʅʘʡʧʦʰʠʨʝʥʽʰʠʤ ʧʨʝʜʩʪʘʚʥʠʢʦʤ  ʦʩʪʘʥʥʴʦʾ  ʻ ʩʘʤʰʠʪ ʚʽʯʥʦʟʝʣʝʥʠʡ 

(ɺuxus sempervirens), ʟʘʜʽʷʥʠʡ ʫ ʞʠʚʦʧʣʦʪʘʭ ʙʽʣʷ ʛʦʣʦʚʥʦʛʦ ʢʦʨʧʫʩʫ. 

ʈʦʟʤʽʱʝʥʥʷ  ʩʘʜʦʚʦ-ʧʘʨʢʦʚʦʾ  ʢʦʤʧʦʟʠʮʽʾ ʽʟ ʚʢʘʟʘʥʦʛʦ ʚʠʜʫ, ʷʢʘ 

ʧʨʠʩʚʷʯʫʚʘʣʘʩʴ 50-ʨʽʯʯʶ ʉʈʉʈ, ʤʦʞʥʘ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʟʘʚʜʷʢʠ ʯʘʩʪʠʥʽ 

ʢʫʱʽʚ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʧʨʠʛʥʽʯʝʥʦʤʫ ʩʪʘʥʽ.  

ɿ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʜʝʢʦʨʘʪʠʚʥʦ-ʝʩʪʝʪʠʯʥʦʾ ʮʽʥʥʦʩʪʽ ʥʘʩʘʜʞʝʥʴ 

ʥʘ ʪʝʨʠʪʦʨʽʾ ʚʢʘʟʘʥʦʛʦ ɯʥʩʪʠʪʫʪʫ ʧʨʦʧʦʥʫʻʪʴʩʷ ʧʦʧʦʚʥʝʥʥʷ ʾʭ ʜʝʨʝʚʘʤʠ 
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ʪʘ ʯʘʛʘʨʥʠʢʘʤʠ ʥʘ ʤʽʩʮʷʭ ʚʠʜʘʣʝʥʥʷ ʩʫʭʠʭ ʝʢʟʝʤʧʣʷʨʽʚ ʪʘ ʧʨʦʚʝʜʝʥʥʷ 

ʩʘʥʽʪʘʨʥʦʾ ʦʙʨʽʟʢʠ ʚʩʠʭʘʶʯʠʭ ʽ ʧʦʰʢʦʜʞʝʥʠʭ ʛʽʣʦʢ.  
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ʌʃʆʈʀʉʊʀʏʅɽ ʈɯɿʅʆʄɸʅɯʊʊʗ ʋʈʆʏʀʑɸ çʈʀɹʅɽè 
ʈʀɹʅɽʅʉʔʂʆɻʆ ʃɯʉʅʀʎʊɺɸ 

ʂʦʟʘʯʠʰʠʥ ʅ.ɯ. 

ʇʨʠʢʘʨʧʘʪʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʘʩʠʣʷ ʉʪʝʬʘʥʠʢʘ 

ʆʢʨʘʩʦʶ ʥʘʰʦʾ ʟʝʣʝʥʦʾ ʧʣʘʥʝʪʠ ʻ ʤʦʛʫʪʥʽ ʣʽʩʠ, ʷʢʽ ʟ ʨʦʢʘʤʠ 

ʨʽʜʰʘʶʪʴ ʚʽʜ ʨʫʢ ʘʥʪʨʦʧʦʛʝʥʥʦʾ ʮʠʚʽʣʽʟʘʮʽʾ. ʃʽʩ, ʷʢ ʝʢʦʣʦʛʽʯʥʘ  

ʩʠʩʪʝʤʘ ʚʠʜʽʣʷʻ ʣʝʪʢʽ ʨʝʯʦʚʠʥʠ ï ʬʽʪʦʥʮʠʜʠ, ʷʢʽ ʧʨʠʛʥʽʯʫʶʪʴ  

ʨʦʟʚʠʪʦʢ ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʻ ʜʞʝʨʝʣʦʤ ʭʘʨʯʦʚʦʾ ʽ 

ʧʨʦʤʠʩʣʦʚʦʾ ʩʠʨʦʚʠʥʠ, ʟʤʝʥʰʫʻ ʰʫʤ, ʟʘʧʦʙʽʛʘʻ ʝʨʦʟʽʾ ˇʨʫʥʪʽʚ, ʻ 

ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʷ, ʽ ʥʽʷʢʠʤ ʰʪʫʯʥʠʤ ʬʽʣʴʪʨʦʤ 

ʡʦʛʦ ʥʝ ʤʦʞʥʘ ʟʘʤʽʥʠʪʠ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï ʨʦʟʢʨʠʪʠ, ʜʦʩʣʽʜʠʪʠ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ 

ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʜʝʨʞʘʚʥʦʛʦ ʟʘʧʦʚʽʜʥʦʛʦ ʫʨʦʯʠʱʘ çʈʠʙʥʝè 

ʈʠʙʥʝʥʩʴʢʦʛʦ ʣʽʩʥʠʮʪʚʘ. 

ɼʣʷ ʚʠʚʯʝʥʥʷ ʬʣʦʨʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʘʨʰʨʫʪʥʠʡ ʤʝʪʦʜ ʰʣʷʭʦʤ 

ʟʘʢʣʘʜʘʥʥʷ ʪʠʤʯʘʩʦʚʠʭ ʧʨʦʬʽʣʴʥʠʭ ʣʽʥʽʡ, ʷʢʽ ʧʨʦʢʣʘʜʘʣʠ ʥʘ ʚʽʜʩʪʘʥʽ 

50 ʤʝʪʨʽʚ ʽ ʚ ʨʘʜʽʫʩʽ 10 ʤʝʪʨʽʚ ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ. ɿʙʠʨʘʣʠ ʛʝʨʙʘʨʽʡ ʜʝʨʝʚ, 

ʢʫʱʽʚ, ʪʨʘʚôʷʥʠʩʪʦʾ ʨʦʩʣʠʥʥʦʩʪʽ, ʚʠʟʥʘʯʘʣʠ ʾʭ ʟʘ çɺʠʟʥʘʯʥʠʢʦʤ ʚʠʱʠʭ 

ʨʦʩʣʠʥ ʋʢʨʘʾʥʠè [1], ʩʠʩʪʝʤʘʪʠʯʥʽ ʢʘʪʝʛʦʨʽʾ (ʪʘʢʩʦʥʠ) ï ʟʘ 

ɸ. ʃ. ʊʘʭʪʘʜʞʷʥʦʤ (1987), ʘ ʞʠʪʪʻʚʽ ʬʦʨʤʠ ï ʟʘ ɯ. ɻ. ʉʝʨʝʙʨʷʢʦʚʠʤ [2].  
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ɼʝʨʞʘʚʥʝ ʟʘʧʦʚʽʜʥʝ ʫʨʦʯʠʱʝ çʈʠʙʥʝè ʈʠʙʥʝʥʩʴʢʦʛʦ ʣʽʩʥʠʮʪʚʘ 

ʧʣʦʱʝʶ 55 ʛʘ ʙʘʛʘʪʝ ʫʥʽʢʘʣʴʥʠʤʠ ʜʣʷ ʇʨʠʢʘʨʧʘʪʪʷ ʷʣʠʮʝʚʦ-ʜʫʙʦʚʠʤʠ 

ʚʠʩʦʢʦʧʨʦ-ʜʫʢʪʠʚʥʠʤʠ ʥʘʩʘʜʞʝʥʥʷʤʠ ʚʽʢʦʤ ʧʦʥʘʜ 105 ʨʦʢʽʚ. 

ʉʚʦʻʨʽʜʥʽʩʪʴ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʨʝʛʽʦʥʫ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʨʦʩʣʠʥʥʠʭ 

ʫʛʨʫʧʦʚʘʥʴ ʦʙʫʤʦʚʣʝʥʽ ʡʦʛʦ ʛʝʦʛʨʘʬʽʯʥʠʤ ʧʦʣʦʞʝʥʥʷʤ ʪʘ ʚʧʣʠʚʦʤ 

ʝʢʦʣʦʛʽʯʥʠʭ ʽ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ. 

ɸʥʘʣʽʟʫʶʯʠ ʜʘʥʽ ʣʽʪʝʨʘʪʫʨʠ, ʘ ʪʘʢʦʞ ʥʘ ʦʩʥʦʚʽ ʚʣʘʩʥʠʭ 

ʩʧʦʩʪʝʨʝʞʝʥʴ, ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠ ʷʢʦʶ ʻ ʘʩʦʮʽʘʮʽʷ ʜʦʩʣʽʜʞʫʚʘʥʦʾ 

ʪʝʨʠʪʦʨʽʾ. ʉʬʦʨʤʦʚʘʥʘ ʘʩʦʮʽʘʮʽʷ ʥʦʩʠʪʴ ʥʘʟʚʫ ʷʣʠʮʝʚʦ-

ʟʚʠʯʘʡʥʦʜʫʙʦʚʠʡ ʣʽʩ (Abieto(albae)-Quer-cea(roboris). ɼʘʥʠʡ ʪʠʧ 

ʘʩʦʮʽʘʮʽʾ ʜʦʤʽʥʘʥʪʽʚ ʜʝʨʝʚʥʦʛʦ ʷʨʫʩʫ ʻ ʨʽʜʢʽʩʥʠʤ. ʊʠʤ ʥʝ ʤʝʥʰʝ, 

ʩʠʥʝʢʦʣʦʛʽʯʥʽ ʦʧʪʠʤʫʤʠ ʜʣʷ ʜʘʥʦʛʦ ʪʠʧʫ ʻ ʨʽʟʥʠʤ. ʎʝ ʤʘʻ ʮʽʢʘʚʠʡ 

ʭʘʨʘʢʪʝʨ ʪʘ ʽʥʪʝʨʝʩ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ [3, 4]. 

ʅʘʡʚʘʞʣʠʚʽʰʠʤ ʧʦʢʘʟʥʠʢʦʤ, ʷʢʠʡ ʚʽʜʦʙʨʘʞʘʻ ʙʘʛʘʪʩʪʚʦ ʬʣʦʨʠ ï 

ʮʝ ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʚ, ʨʦʜʽʚ, ʨʦʜʠʥ. ʉʢʣʘʜʘʶʯʠ ʩʧʠʩʦʢ ʨʦʩʣʠʥ, ʩʧʦʯʘʪʢʫ 

ʚʢʣʶʯʘʣʠ ʚʠʜʠ ʜʝʨʝʚʥʦʛʦ ʷʨʫʩʫ, ʘ ʧʦʪʽʤ ʢʫʱʽ ʽ ʪʨʘʚôʷʥʠʩʪʽ ʨʦʩʣʠʥʠ. 

ɺʠʷʚʠʣʠ 68 ʚʠʜʽʚ ʨʦʩʣʠʥ, ʟ ʥʠʭ 23 ʪʨʘʚôʷʥʠʩʪʽ ʨʦʩʣʠʥʠ 10 ʢʫʱʽʚ ʽ  

34 ʜʝʨʝʚ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʜʦ 56 ʨʦʜʽʚ ʪʘ 30 ʨʦʜʠʥ. ʇʝʨʝʚʘʞʘʶʯʠʤʠ 

ʚʠʜʘʤʠ ʻ ʨʦʩʣʠʥʠ ʟ ʚʽʜʜʽʣʽʚ Pinophyta ʪʘ Magnoliophyta. ɿʘ ʨʦʜʦʚʠʤ ʪʘ 

ʚʠʜʦʚʠʤ ʨʽʟʥʦʤʘʥʽʪʪʷʤ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʪʘʢʽ ʨʦʜʠʥʠ: ʈʦʟʦʚʽ (Rosaceae) 

10 ʚʠʜʽʚ (14.7%) ʽ 8 ʨʦʜʽʚ (14.3%), ʉʦʩʥʦʚʽ (Pinaceae) 5 ʚʠʜʽʚ (7.4%) ʽ  

4 ʨʦʜʠ (7.1%), ɸʡʩʪʨʦʚʽ (Asteraceae) 6 ʚʠʜʽʚ (8.8%) ʽ 6 ʨʦʜʽʚ (10.7%), ʘ 

ɹʝʨʝʟʦʚʽ (Betulaceae), ɹʦʙʦʚʽ (Fabaceae), ɹʫʢʦʚʽ (Fagaceae) i 

ɻʣʫʭʦʢʨʦʧʠʚʦʚʽ (Lamiaceae) ï ʤʘʡʞʝ ʚ ʦʜʥʘʢʦʚʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ. 

ʅʘʡʤʝʥʰ ʯʠʩʝʣʴʥʠʤ ʟʘ ʢʽʣʴʢʽʩʪʶ ʨʦʜʽʚ ʽ ʚʠʜʽʚ ʻ ʨʦʜʠʥʠ: ɸʤʘʨʠʣʽʩʦʚʽ 

(Amaryllidaceae), ɼʝʨʝʥʦʚʽ (Cornaceae), ʂʘʧʫʩʪʷʥʽ (Brassicaceae), 

ʂʨʦʧʠʚʦʚʽ (Urticaceae), ʂʫʪʨʦʚʽ (Apocynaceae), ʃʠʧʦʚʽ (Tiliaceae), 

ʃʦʤʠʢʘʤʝʥʝʚʽ (Saxifragacea), ʄʘʢʦʚʽ (Papaveraraceae), ʄʘʩʣʠʥʦʚʽ 

(Oleacea), ʆʤʝʣʦʚʽ (Loranthaceae), ʇʦʜʦʨʦʞʥʠʢʦʚʽ (Plantaginaceae

 (Polyrichaceae), ʊʠʩʦʚʽ (Taxaceae), ʃʠʧʦʚʽ (Tiliaceae), 

ʊʦʥʢʦʥʦʛʦʚʽ (Poaceae), ʍʚʦʱʦʚʽ (Equisetaceae), ʍʦʣʦʜʢʦʚʽ 

(Asparagaceae), ʑʠʪʥʠʢʦʚʽ (Dryopteridaceae).  

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʰʢʘʣʫ ʨʷʩʥʦʩʪʽ ʟʘ ɼʨʫʜʝ, ʚʠʜʠ, ʷʢʽ ʧʝʨʝʚʘʞʘʶʪʴ 

ʫ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʪʝʨʠʪʦʨʽʾ ʩʝʨʝʜ ʪʨʘʚôʷʥʠʩʪʦʾ ʨʦʩʣʠʥ ʻ Poa trivialis L ʪʘ 

Polyrichum commune ʽ ʚʽʜʥʦʩʷʪʴʩʷ ʟʛʽʜʥʦ ʜʘʥʦʾ ʛʨʘʜʘʮʽʾ ʜʦ Cop3 

(copiosae). ʎʽʢʘʚʠʤ ʻ ʪʝ, ʱʦ ʚʽʜʩʫʪʥʽ ʧʨʝʩʪʘʚʥʠʢʠ, ʷʢʽ ʙ ʟʘʡʤʘʣʠ Cop2 

(copiosae). ʈʦʩʣʠʥʠʥʘʤʠ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʛʨʫʧʫ Cop1(copiosae) ʥʘʩʪʫʧʥʽ: 

Achillea millefolium, Taraaxcum officinale Web et Wigg, Lotus corniculatus. 

ʈʦʩʣʠʥʠ, ʷʢʽ ʪʨʘʧʣʷʶʪʴʩʷ ʨʽʜʢʦ ʩʪʚʦʨʶʶʪʴ ʙʽʣʴʰʫ ʯʠʩʝʣʴʥʽʩʪʴ ʽ 

ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ Sp (sparcae): Leucojum vernum, Lamium album, Trifolium 

pratense, Urtica dioica, Artium avelana L, Menta longifolia L, Matricaria 
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recutita, Dryopteris filix-mas L, Equisetum arvense L. ʇʦʦʜʠʥʦʢʦ 

ʪʨʘʧʣʷʶʪʴʩʷ ʪʘʢʽ ʚʠʜʠ: Capsella bursa-pastoris, Convallaria majalis, 

Tussilago forfara L, Plantago major L, Serratula coronata, Fragaria vesca L. 

ɽʢʟʝʤʧʣʷʨʘʤʠ, ʷʢʽ ʥʘ ʟʘʢʣʘʜʝʥʽʡ ʧʣʦʱʽ ʚʠʷʚʣʝʥʦ ʧʦ ʦʜʥʽʡ ʨʦʩʣʠʥʽ ï 

Papaver rhoeas ʽ Salvia pratensis. ʊʘʢʠʤ ʯʠʥʦʤ, ʘʨʝʘʣ ʪʨʘʚôʷʥʠʩʪʠʭ 

ʨʦʩʣʠʥ ʟʘ ʨʷʩʥʽʩʪʶ ʚʽʜʦʙʨʘʞʘʻ ʨʽʟʥʦʤʘʥʽʪʪʷ ʚʠʜʽʚ ʽ ʾʭ ʢʽʣʴʢʽʩʪʴ ʥʘ ʜʘʥʽʡ 

ʪʝʨʠʪʦʨʽʾ. ʄʦʞʣʠʚʦ ʨʝʟʫʣʴʪʘʪ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʚôʷʟʘʥʠʡ ʽʟ ʚ 

ʧʝʨʰʫ ʯʝʨʛʫ ʽʟ ʩʠʥʘʥʪʨʦʧʽʟʘʮʽʻʶ. 

ɹʽʣɹh ʽʩʪʴ ʚʠʷʚʣʝʥʠʭ ʥʘʤʠ ʨʦʩʣʠʥ ʫ ʜʝʨʞʘʚʥʦʤʫ ʟʘʧʦʚʽʜʥʦʤʫ 

ʫʨʦʯʠʱʽ çʈʠʙʥʝè, ʚʦʣʦʜʽʶʪʴ ʣʽʢʫʚʘʣʴʥʠʤʠ ʽ ʬʽʪʦʥʮʠʜʥʠʤʠ  

ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʉʝʨʝʜ ʥʘʟʚʘʥʠʭ ʚʠʜʽʚ ʬʣʦʨʠ ʻ ʪʽ,ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʜʣʷ ʣʽʢʫʚʘʥʥʷ: ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ (ʷʣʠʮʷ ʙʽʣʘ, ʛʦʨʦʙʠʥʘ 

ʯʦʨʥʘ, ʛʣʽʜ, ʙʫʟʠʥʘ ʯʦʨʥʘ); ʧʦʨʫʰʝʥʥʷ ʩʠʩʪʝʤʠ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ 

(ʜʝʨʝʚʽʡ), ʭʚʦʨʦʙ ʜʠʭʘʣʴʥʦʾ ʩʠʩʪʝʤʠ (ʣʠʧʘ ʩʝʨʮʝʣʠʩʪʘ, ʰʠʧʰʠʥʘ, 

ʩʦʩʥʘ ʟʚʠʯʘʡʥʘ), ʟʘʭʚʦʨʶʚʘʥʴ ʩʝʯʦʚʠʜʽʣʴʥʦʾ ʩʠʩʪʝʤʠ (ʙʝʨʝʟʘ, 

ʛʦʨʦʙʠʥʘ, ʢʫʣʴʙʘʙʘ ʣʽʢʘʨʩʴʢʘ), ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʨʘʚʥʦʾ ʩʠʩʪʝʤʠ 

(ʜʝʨʝʚʽʡ, ʢʫʣʴʙʘʙʘ ʣʽʢʘʨʩʴʢʘ), ʟʘʭʚʦʨʶʚʘʥʥʷ ʰʢʽʨʠ (ʢʫʣʴʙʘʙʘ), ʘ ʜʝʷʢʽ 

ʻ ʜʞʝʨʝʣʦʤ ʧʦʣʽʚʽʪʘʤʽʥʽʚ (ʰʠʧʰʠʥʘ ʩʦʙʘʯʘ, ʛʦʨʦʙʠʥʘ ʯʝʨʚʦʥʘ, ʣʠʧʘ 

ʩʝʨʮʝʣʠʩʪʘ). 

ʆʪʞʝ, ʜʘʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ 

ʩʪʘʥʫ ʫʨʦʯʠʱʘ ʟ ʤʝʪʦʶ ʟʙʝʨʝʞʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʪʷ ʚʠʜʽʚ, ʱʦ 

ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʤʝʞʽ ʟʥʠʢʥʝʥʥʷ ʽ ʙʫʜʝ ʢʦʨʠʩʥʠʤ ʜʣʷ ʨʦʟʰʠʨʝʥʥʷ 

ʧʦʰʫʢʫ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʤʘʡʙʫʪʥʴʦʤʫ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 
1. ʆʧʨʝʜʝʣʠʪʝʣʴ ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ ʋʢʨʘʠʥʳ / ɼʦʙʨʦʯʘʝʚʘ ɼ.ʅ., ʂʦʪʦʚ ʄ.ʀ., 
ʇʨʦʢʫʜʠʥ ʖ.ʅ. ʠ ʜʨ. ï ʂ.: ʅʘʫʢ. ʜʫʤʢʘ, 1987. ï 548 ʩ. 

2. ʂʦʥʩʧʝʢʪ ʬʣʦʨʳ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ / ʈʝʜ. ʅ.ʅ. ʎʚʝʣʝʚ; ʨʝʜ. ʊʦʤʘ  
ɼ.ɺ. ɻʝʣʴʪʤʘʥ. ï ʉʇʙ.ïʄ.: ʊʆɺ ʥʘʫʯ. ʠʟʜ. ʂʄʂ, 2012. ï ʊ. 1. ï 630 ʩ. 

3. ʋʩʪʠʤʝʥʢʦ ʇ.ʄ. ʌʽʪʦʮʝʥʦʪʘʢʩʦʥʦʤʽʯʥʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʋʢʨʘʾʥʠ: ʬʽʪʦ-
ʩʦʟʦʣʦʛʽʷ, ʤʝʪʦʜʦʣʦʛʽʷ, ʘʥʘʣʽʟ ʪʘ ʧʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ: ɸʚʪʦʨʝʬ. ʜʠʩ. ... ʜ-ʨʘ 
ʙʽʦʣ. ʥʘʫʢ: 03.00.05 / ɯʥʩʪʠʪʫʪ ʙʦʪʘʥʽʢʠ ʅɸʅʋ. ï ʂ., 2005. ï 37 ʩ. 

4. ɿʝʣʝʥʘ ʢʥʠʛʘ ʋʢʨʘʾʥʠ. ʃʽʩʠ / ʖ.ʈ. ʐʝʣʷʛʉʦʩʦʥʢʦ, ʇ.ʄ. ʋʩʪʠʤʝʥʢʦ,  
ʉ.ʖ. ʇʦʧʦʚʠʯ, ʃ.ʇ. ɺʘʢʘʨʝʥʢʦ. ï ʂ.: ʅʘʫʢ. ʜʫʤʢʘ, 2002. ï 253 ʩ. 
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ɼɯʗ ʇʈɽʇɸʈɸʊɯɺ ʈɯɺɸʃ ʊɸ ʈɯʉʊ-ʂʆʅʎɽʅʊʈɸʊ ʅɸ 
ʇʃʆʑʋ ʃʀʉʊʂʆɺʆɰ ʇʆɺɽʈʍʅɯ ʆɻɯʈʂɯɺ ʉʆʈʊʋ 

ʅɯɾʀʅʉʔʂʀʁ ʋ ɿɸʂʈʀʊʆʄʋ ɻʈʋʅʊɯ 

ʈʫʯʢʽʥʘ ʆ.ʖ., ɻʘʚʽʡ ɺ.ʄ. 

ʅʽʞʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʄʠʢʦʣʠ ɻʦʛʦʣʷ 

ɯʤʧʦʨʪ ʦʛʽʨʢʽʚ ʫ 2019 ʨʦʮʽ ʨʝʢʦʨʜʥʦ ʧʽʜʚʠʱʠʚʩʷ ʥʘ 38%. ɿʘ  

ʦʩʪʘʥʥʽ 6 ʤʽʩʷʮʽʚ ʙʫʣʦ ʽʤʧʦʨʪʦʚʘʥʦ ʙʣʠʟʴʢʦ 7 ʪʠʩ. ʪʦʥʥ ʦʛʽʨʢʽʚ.  

ʇʦʢʘʟʥʠʢʠ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʶʪʴ ʤʠʥʫʣʦʨʽʯʥʽ, ʘʜʞʝ ʽʤʧʦʨʪ ʚ ʮʴʦʤʫ ʨʦʮʽ 

ʩʪʘʚ ʨʝʢʦʨʜʥʠʤ ʟʘ ʦʩʪʘʥʥʽ ʜʝʩʷʪʴ ʨʦʢʽʚ. ɸ ʦʪ ʝʢʩʧʦʨʪ ʦʛʽʨʢʽʚ ʚ ʮʴʦʤʫ 

ʨʦʮʽ  1,3 ʪʠʩ. ʪʦʥʥ, ï ʮʝ ʚ ʜʚʽʯʽ ʤʝʥʰʝ ʟʘ ʤʠʥʫʣʦʨʽʯʥʽ ʧʦʢʘʟʥʠʢʠ. ʏʝʨʝʟ 

ʮʴʦʛʦʨʽʯʥʠʡ ʥʝʚʨʦʞʘʡ, ʧʦʢʘʟʥʠʢʠ ʝʢʩʧʦʨʪʫ ʚʽʜʩʪʘʶʪʴ ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ 

ʽʤʧʦʨʪʦʚʘʥʠʭ ʦʚʦʯʽʚ ʚ ʨʘʟʠ [1]. ɼʣʷ ʪʦʛʦ ʱʦʙ ʚʠʨʽʰʠʪʠ ʧʨʦʙʣʝʤʫ 

ʝʢʩʧʦʨʪʫ ʚ ʥʘʰʽʡ ʢʨʘʾʥʽ ʚʘʨʪʦ ʧʽʜʚʠʱʫʚʘʪʠ ʚʨʦʞʘʡʥʽʩʪʴ ʪʘ ʷʢʽʩʪʴ 

ʧʨʦʜʫʢʮʽʾ ʦʛʽʨʢʘ. ɸʜʞʝ ʯʝʨʝʟ ʥʝʩʧʨʠʷʪʣʠʚʽ ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʚʨʦʞʘʾ ʟ 

ʢʦʞʥʠʤ ʨʦʢʦʤ ʟʤʝʥʰʫʶʪʴʩʷ.  

ɺʽʜʦʤʦ, ʱʦ ʦʙʨʦʙʢʘ ʥʘʩʽʥʥʷ ʦʚʦʯʝʚʠʭ ʢʫʣʴʪʫʨ ʨʝʛʫʣʷʪʦʨʘʤʠ ʨʦʩʪʫ 

 ʨʦʩʣʠʥ ʧʝʨʝʜ ʧʦʩʽʚʦʤ ʧʽʜʚʠʱʫʻ ʨʽʩʪ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʩʪʽʡʢʽʩʪʴ ʨʦʩʣʠʥ 

ʜʦ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʬʘʢʪʦʨʽʚ, ʟʘʧʦʙʽʛʘʻ ʷʚʠʱʫ ʚʠʪʷʛʫʚʘʥʥʷ ʨʦʩʣʠʥ. 

ʇʽʩʣʷ ʦʙʨʦʙʢʠ ʨʝʛʫʣʷʪʦʨʘʤʠ ʨʦʩʪʫ ʨʦʟʩʘʜʘ ʤʘʻ ʛʘʨʥʦ ʩʬʦʨʤʦʚʘʥʫ 

ʙʫʜʦʚʫ, ʤʝʥʰʝ ʧʽʜʜʘʻʪʴʩʷ ʪʨʘʚʤʫʚʘʥʥʶ ʧʨʠ ʧʝʨʝʩʘʜʮʽ, ʟʨʦʩʪʘʻ 

ʚʨʦʞʘʡʥʽʩʪʴ ʧʨʦʜʫʢʮʽʾ, ʧʦʢʨʘʱʫʻʪʴʩʷ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ, ʧʽʜʚʠʱʫʻʪʴʩʷ 

ʚʤʽʩʪ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ, ʚʽʪʘʤʽʥʽʚ, ʤʽʥʝʨʘʣʽʚ [2]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʫ ʪʝʧʣʠʮʽ ʥʘʚʯʘʣʴʥʦ-ʜʦʩʣʽʜʥʦʾ 

ʘʛʨʦʙʽʦʩʪʘʥʮʽʾ ʅʽʞʠʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʄʠʢʦʣʠ 

ɻʦʛʦʣʷ. ɼʣʷ ʦʙʨʦʙʢʠ ʥʘʩʽʥʥʷ ʦʛʽʨʢʽʚ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʪʘʢʽ ʚʘʨʽʘʥʪʠ:  

ü ʂʦʥʪʨʦʣʴ (ʙʝʟ ʦʙʨʦʙʢʠ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʨʦʟʯʠʥ ʚʦʜʠ); 

ü ʈʽʚʘʣ (10 ʤʣ ʧʨʝʧʘʨʘʪʫ ʥʘ 0,5 ʣ ʚʦʜʠ); 

ü ʈʽʩʪ-ʢʦʥʮʝʥʪʨʘʪ (3,5 ʤʣ ʥʘ 1 ʣ ʚʦʜʠ). 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʨʦʩʣʠʥ ʧʝʚʥʦʶ ʤʽʨʦʶ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʘʩʠʤʽʣʷʮʽʡʥʦʛʦ ʘʧʘʨʘʪʫ. ʊʦʤʫ, 

ʬʦʨʤʫʚʘʥʥʷ ʘʩʠʤʽʣʷʮʽʡʥʦʾ ʧʦʚʝʨʭʥʽ ʨʦʩʣʠʥ ʦʛʽʨʢʽʚ ʻ ʚʠʨʽʰʘʣʴʥʠʤ 

ʬʘʢʪʦʨʦʤ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʮʽʻʾ ʢʫʣʴʪʫʨʠ. ʊʦʤʫ 

ʧʨʦʚʦʜʠʣʠ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʧʣʦʱʽ ʘʩʠʤʽʣʷʮʽʡʥʦʾ ʧʦʚʝʨʭʥʽ 

ʨʦʩʣʠʥ ʦʛʽʨʢʘ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʨʝʧʘʨʘʪʽʚ ʈʽʚʘʣ ʪʘ ʈʽʩʪ-ʢʦʥʮʝʥʪʨʘʪ ʫ ʟʘʢʨʠʪʦʤʫ 

ˇʨʫʥʪʽ ʚʧʣʠʚʘʻ ʥʘ ʧʣʦʱʫ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʨʦʩʣʠʥ ʦʛʽʨʢʽʚ ʫ ʬʘʟʘʭ 

ʪʨʴʦʭ ʩʧʨʘʚʞʥʽʭ ʣʠʩʪʢʽʚ ʪʘ ʮʚʽʪʽʥʥʷ (ʪʘʙʣ.1). 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʽʩʣʷ ʧʝʨʰʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ, ʷʢʝ 

ʧʨʦʚʦʜʠʣʦʩʷ ʫ ʬʘʟʽ ʪʨʴʦʭ ʩʧʨʘʚʞʥʽʭ ʣʠʩʪʢʽʚ, ʟʥʘʯʝʥʥʷ ʧʣʦʱʽ ʣʠʩʪʢʦʚʦʾ 
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ʧʣʘʩʪʠʥʢʠ ʦʛʽʨʢʽʚ, ʱʦ ʙʫʣʠ ʦʙʨʦʙʣʝʥʽ ʟʘʟʥʘʯʝʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ, 

ʙʣʠʟʴʢʽ ʜʦ ʧʦʢʘʟʥʠʢʽʚ ʢʦʥʪʨʦʣʶ.  

ʊʘʙʣʠʮʷ1. 

ɺʧʣʠʚ ʧʨʝʧʘʨʘʪʽʚ ʈʽʚʘʣ ʪʘ ʈʽʩʪ-ʢʦʥʮʝʥʪʨʘʪ ʥʘ ʧʣʦʱʫ 

ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʦʛʽʨʢʽʚ ʩʦʨʪʫ ʅʽʞʠʥʩʴʢʠʡ 

ʇʨʝʧʘʨʘʪ 

ʇʣʦʱʘ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ 
ʦʛʽʨʢʽʚ ʫ ʬʘʟʽ ʪʨʴʦʭ ʩʧʨʘʚʞʥʽʭ 

ʣʠʩʪʢʽʚ  

ʇʣʦʱʘ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ 
ʦʛʽʨʢʽʚ ʫ ʬʘʟʽ ʮʚʽʪʽʥʥʷ 

ʩʤ2 
% ʜʦ 

ʢʦʥʪʨʦʣʶ 
ʩʤ2 

% ʜʦ 
ʢʦʥʪʨʦʣʶ 

ʂʦʥʪʨʦʣʴ 25,5Ñ1,6 100 26,0Ñ1,8 100 

ʈʽʚʘʣ 27,0Ñ1,2 105,9 38,5Ñ1,8 148 

ʈʩ̔ʪ-ʢʦʥʮʝʥʪʨʘʪ 27,3Ñ1,7 107,2 35,8Ñ2,4 137,6 

 

ʋ  ʬʘʟʽ ʮʚʽʪʽʥʥʷ ʈʽʚʘʣ  ʪʘ ʈʽʩʪ-ʢʦʥʮʝʥʪʨʘʪ ʧʨʦʷʚʠʣʠ ʚʠʩʦʢʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ, ʩʪʠʤʫʣʶʶʯʠ ʟʨʦʩʪʘʥʥʷ ʧʣʦʱʽ ʣʠʩʪʢʦʚʦʾ ʧʣʘʩʪʠʥʢʠ  ʥʘ 

48% ʪʘ 37,6% ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʥʪʨʦʣʶ. ʊʘʢʫ ʜʽʶ  ʈʽʚʘʣʫ  

ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʪʠʤ, ʱʦ ʚʽʥ  ʤʽʩʪʠʪʴ ʚ ʩʦʙʽ ʙʫʨʰʪʠʥʦʚʫ ʢʠʩʣʦʪʫ (10 ʛ/ʣ)  

ʪʘ ʛʫʤʘʪ ʢʘʣʽʶ (30 ʛ/ʣ). ɹʫʨʰʪʠʥʦʚʘ ʢʠʩʣʦʪʘ  ʜʦʧʦʤʘʛʘʻ ʨʦʩʣʠʥʘʤ 

ʢʨʘʱʝ ʟʘʩʚʦʶʚʘʪʠ ʨʝʯʦʚʠʥʠ ʟ ˇʨʫʥʪʫ, ʘ ʪʘʢʦʞ ʻ ʩʪʨʝʩʦʚʠʤ  

ʘʜʘʧʪʦʛʝʥʦʤ. ɻʫʤʘʪ ʢʘʣʽʶ ʚʠʩʪʫʧʘʻ ʛʦʣʦʚʥʠʤ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʚʠʤ 

ʙʫʜʴ-ʷʢʦʛʦ ˇʨʫʥʪʫ, ʡʦʛʦ ʛʦʣʦʚʥʠʤ ʢʦʥʮʝʥʪʨʘʪʦʤ. ɸ ʷʢ ʚʽʜʦʤʦ, ʱʦ 

ʜʦʩʪʘʪʥʻ ʤʽʥʝʨʘʣʴʥʝ ʞʠʚʣʝʥʥʷ ʩʧʨʠʷʻ ʟʨʦʩʪʘʥʥʶ ʧʣʦʱʽ ʣʠʩʪʢʦʚʦʾ 

ʧʣʘʩʪʠʥʢʠ [3]. ɺ ʩʚʦʶ ʯʝʨʛʫ, ʈʽʩʪ-ʢʦʥʮʝʥʪʨʘʪ ʻ ʧʨʦʜʫʢʪʦʤ ʧʝʨʝʨʦʙʢʠ 

ʥʘʪʫʨʘʣʴʥʦʛʦ ʪʦʨʬʫ ʽ ʤʽʩʪʠʪʴ ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ (ʘʟʦʪ, ʬʦʩʬʦʨ, ʢʘʣʽʡ, 

ʤʽʢʨʦʝʣʝʤʝʥʪʠ) ʪʘ  ʛʫʤʽʥʦʚʽ ʢʠʩʣʦʪʠ. ʎʽ ʨʝʯʦʚʠʥʠ ʧʽʜʩʠʣʶʪʴ 

ʢʦʨʝʥʝʫʪʚʦʨʝʥʥʷ ʽ ʧʦʢʨʘʱʫʶʪʴ ʤʽʥʝʨʘʣʴʥʝ ʞʠʚʣʝʥʥʷ, ʱʦ ʩʧʨʠʷʻ 

ʘʢʪʠʚʽʟʘʮʽʾ ʨʦʩʪʫ ʥʘʜʟʝʤʥʦʾ ʯʘʩʪʠʥʠ ʨʦʩʣʠʥ [4]. 

ʆʪʞʝ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʜʽʾ  ʈʽʚʘʣ  ʪʘ ʈʽʩʪ-ʢʦʥʮʝʥʪʨʘʪʫ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʨʠʷʻ ʦʧʪʠʤʽʟʘʮʽʾ ʬʦʨʤʫʚʘʥʥʷ ʪʘ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʘʩʠʤʽʣʷʮʽʡʥʦʛʦ ʘʧʘʨʘʪʫ ʨʦʩʣʠʥ ʦʛʽʨʢʘ ʫ  

ʟʘʢʨʠʪʦʤʫ ˇʨʫʥʪʽ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 
1. ɺ ʋʢʨʘʾʥʽ ʨʝʢʦʨʜʥʦ ʟʨʽʩ ʽʤʧʦʨʪ ʦʛʽʨʢʽʚ ʽ ʧʦʤʽʜʦʨʽʚ. ɼʦʩʪʫʧ: URL: 

https://www.ukrinform.ua/rubric-economy/2743840-v-ukraini-rekordno-zris-import-
ogirkiv-i-pomidoriv.html. 

2. ʈʝʛʫʣʷʪʦʨʠ ʨʦʩʪʫ ʚ ʨʦʩʣʠʥʥʠʮʪʚʽ: ʨʝʢʦʤʝʥʜʘʮʽʾ ʧʦ ʟʘʩʪʦʩʫʚʘʥʥʶ. ï ʂ. : ʄʅʊʎ  
ï ɸʛʨʦʙʽʪʝʢʩ, ʅɸʅ ʪʘ ʄʆʅ ʋʢʨʘʾʥʠ, 2007. ï 27 ʩ. 

3. ʈʝʛʫʣʷʪʦʨ ʨʦʩʪʫ ʨʦʩʣʠʥ Rival.  URL: https://parcel.com.ua/rival-20-ml/ 
4. ʈʦʩʪ-ʢʦʥʮʝʥʪʨʘʪ ʂʘʣʠʡʥʳʡ NPK 5+10+15, ROST. URL: https://agrolife.ua/npk-5-

10-15-rost.html 
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ɺʀɼʀ ʈʆɼʀʅʀ ʆʈʍɯɼʅʀʍ ʅɸ ʊɽʈʀʊʆʈɯɰ 
ʅɸʎɯʆʅɸʃʔʅʆɻʆ ʇʈʀʈʆɼʅʆɻʆ ʇɸʈʂʋ 

çʏɽʈɽʄʆʉʔʂʀʁè 

ʊʦʤʥʶʢ ʆ.ʇ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʧʨʠʨʦʜʥʠʡ ʧʘʨʢ çʏʝʨʝʤʦʩʴʢʠʡè 

 

ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʦʮʽʥʦʯʥʠʭ ʢʨʠʪʝʨʽʾʚ ʩʪʘʥʫ ʨʽʟʥʦʤʘʥʽʪʪʷ ʙʽʦʪʠ 

ʧʨʦʚʽʜʥʝ ʤʽʩʮʝ ʥʘʣʝʞʠʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʷʢʽ ʙʘʟʫʶʪʴʩʷ ʥʘ 

ʧʦʢʘʟʥʠʢʘʭ ʚʠʜʦʚʦʛʦ ʙʘʛʘʪʩʪʚʘ. ɿʙʝʨʝʞʝʥʥʷ ʪʘ ʚʽʜʪʚʦʨʝʥʥʷ 

ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʨʦʩʣʠʥʥʦʛʦ ʩʚʽʪʫ ʅʇʇ çʏʝʨʝʤʦʩʴʢʠʡè ʷʢ ʽ 

ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʚ ʮʽʣʦʤʫ ʧʦʚʠʥʥʘ ʙʘʟʫʚʘʪʠʩʴ ʥʘ ʦʙôʻʢʪʠʚʥʽʡ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʾʭ ʬʣʦʨʫ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʧʦʩʪʘʻ 

ʘʢʪʫʘʣʴʥʝ ʧʠʪʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʭʦʨʦʣʦʛʽʾ, ʝʢʦʣʦʛʦ-ʮʝʥʦʪʠʯʥʠʭ ʽ 

ʩʦʟʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʽʜʢʽʩʥʠʭ ʚʠʜʽʚ, ʦʪʨʠʤʘʥʥʷ ʦʙôʻʢʪʠʚʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʾʭʥʽʭ ʧʦʧʫʣʷʮʽʡ.  

ɿʘ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʤ ʨʘʡʦʥʫʚʘʥʥʷʤ [3] ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ 

ʪʝʨʠʪʦʨʽʾ ʅʇʇ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ ʈʘʭʽʚʩʴʢʦ-ʏʠʚʯʠʥʩʴʢʦʾ ʪʘ 

ʇʦʣʦʥʠʥʩʴʢʦ-ʏʦʨʥʦʛʽʨʩʴʢʦʾ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ, ʜʚʽ ʟ 

ʚʽʜʦʢʨʝʤʣʝʥʠʭ ʜʽʣʷʥʦʢ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ɿʦʚʥʽʰʥʴʦʢʘʨʧʘʪʩʴʢʽʡ ʦʙʣʘʩʪʽ. 

ɿʘ ʛʝʦʙʦʪʘʥʽʯʥʠʤ ʨʘʡʦʥʫʚʘʥʥʷʤ ʋʢʨʘʾʥʠ [7] ʪʝʨʠʪʦʨʽʷ ʧʘʨʢʫ 

ʨʦʟʪʘʰʦʚʘʥʘ ʫ ʩʢʣʘʜʽ ʉʚʠʜʦʚʝʮʴʢʦ-ʇʦʢʫʪʩʴʢʦ-ʄʘʨʤʘʨʦʩʴʢʦʛʦ 

ʛʝʦʙʦʪʘʥʽʯʥʦʛʦ ʦʢʨʫʛʫ.  

ɺʘʛʦʤʫ ʯʘʩʪʠʥʫ ʩʝʨʝʜ ʥʘʩʠʯʝʥʦʛʦ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ 

ʨʦʩʣʠʥʥʦʛʦ ʩʚʽʪʫ ʅʇʇ çʏʝʨʝʤʦʩʴʢʠʡè ʩʪʘʥʦʚʣʷʪʴ ʨʽʜʢʽʩʥʽ, ʟʘʥʝʩʝʥʽ ʜʦ 

ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ ʋʢʨʘʾʥʠ (2009) ʚʠʜʠ, ʷʢʠʭ ʥʘ ʪʝʨʠʪʦʨʽʾ ʧʘʨʢʫ 

ʥʘʣʽʯʫʻʪʴʩʷ 55. ʈʦʜʠʥʘ ʆʨʭʽʜʥʠʭ  ʥʘ ʪʝʨʠʪʦʨʽʾ ʧʘʨʢʫ ʧʨʝʜʩʪʘʚʣʝʥʘ  

13-ʤʘ ʨʦʜʘʤʠ, 21-ʤ ʚʠʜʦʤ, ʘ ʩʘʤʝ: Nigritella carpatica (Zapağ.), Teppner, 

Gymnadenia conopsea (L.) R. Br., G. densiflora (Wahlenb.) A.Dietr., 

Neottia nidus-avis (L.) Rich., Goodyera repens (L.) R. Br., Listera cordata 

(L.) R. Br., L. ovata (L.) R. Br., Dactylorhiza  cordigera (Fries) So·, 

Dactylorhiza Ĭ aschersoniana (Halacsy) Borsos & So· (= D. incarnata Ĭ D. 

majalis), D. majalis (Rchb.) P.F.Hunt et Summerhayes s.l., D. fuchsii  

(Druce) So·, Dactylorhiza. maculata (L.) So·, D. saccifera (Brongn.) So·,  

Corallorhiza trifida Ch©tel., Epipactis palustris ( L.) Crantz, E. atrorubens 

(Hoffm. ex Brnh.) Besser, E. helleborine (L.) Crantz, Neotinea ustulata (L.) 

R.M. Bateman, Pseudorchis albida (L.) A.Lºve et D.Lºve, Traunsteinera 

globosa (L.) Rchb., Coeloglossum viride (L.) C.Hartm., Platanthera bifolia 

(L.) Rich [5;8]. 

ɼʦ ʯʠʩʣʘ ʥʘʡʙʽʣʴʰ ʨʽʜʢʽʩʥʠʭ ʚʠʜʽʚ ʬʣʦʨʠ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʘʨʢʫ, ʱʦ 

ʧʦʪʨʝʙʫʶʪʴ ʦʩʦʙʣʠʚʦʾ ʦʭʦʨʦʥʠ ʚʽʜʥʦʩʠʪʴʩʷ ʥʘʡʨʽʜʢʽʩʥʽʰʠʡ ʚʠʜ 
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ʩʚʽʪʦʚʦʾ ʬʣʦʨʠ ï Nigritella carpatica (Zapağ.) Teppner) ï ʨʘʨʠʪʝʪʥʠʡ ʚʠʜ, 

ʨʝʣʽʢʪʦʚʠʡ ʧʘʣʝʦʝʥʜʝʤʽʢ, ʱʦ ʟʨʦʩʪʘʻ ʫ ʩʢʣʘʜʽ ʫʛʨʫʧʦʚʘʥʴ ʣʫʯʥʦʛʦ ʪʠʧʫ 

ʨʦʩʣʠʥʥʦʩʪʽ ʥʘ ʭʨʝʙʪʽ ʗʨʦʚʠʮʷ ï ʊʦʤʥʘʪʠʢ. ʎʝ ʻʜʠʥʝ ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ 

ʚʠʜʫ ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ ʧʦʩʪʽʡʥʦʶ ʦʭʦʨʦʥʦʶ. ʉʢʣʘʜʦʚʠʤʠ ʨʦʩʣʠʥʥʠʭ 

ʫʛʨʫʧʫʚʘʥʴ ʗʨʦʚʠʮʴʢʦʛʦ ʭʨʝʙʪʘ ʻ ʪʘʢʦʞ ʪʘʢʽ ʨʘʨʠʪʝʪʥʽ ʧʨʝʜʩʪʘʚʥʠʢʠ ʟ 

ʨʦʜʠʥʠ ʆʨʭʽʜʥʠʭ ʷʢ Coeloglossum viride, Dactylorhiza cordigera, 

Pseudorchis albida, Listera ovata, Traunsteinera globosa. ʊʘʢʠʤ ʯʠʥʦʤ, ʫ 

ʩʢʣʘʜʽ ʣʫʯʥʠʭ ʬʽʪʦʮʝʥʦʟʽʚ ʟʨʦʩʪʘʻ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʨʘʨʠʪʝʪʥʠʭ 

ʚʠʜʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʪʠʧʘʤʠ ʫʛʨʫʧʦʚʘʥʴ [4]. 

ʅʘʡʮʽʥʥʽʰʦʶ ʦʢʨʘʩʦʶ ʪʝʨʠʪʦʨʽʾ ʧʘʨʢʫ ʻ ʤʘʣʴʦʚʥʠʯʠʡ ʭʨʝʙʝʪ 

ʏʦʨʥʠʡ ɼʽʣ, ʷʢʠʡ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʢʨʘʡʥʴʦʤʫ ʧʽʚʥʽʯʥʦʤʫ ʩʭʦʜʽ 

ʄʘʨʤʘʨʦʩʴʢʦʛʦ ʤʘʩʠʚʫ, ʩʪʘʨʦʜʘʚʥʴʦʛʦ ʷʜʨʘ ʂʘʨʧʘʪʩʴʢʦʾ ʛʽʨʩʴʢʦʾ 

ʩʠʩʪʝʤʠ. ʅʘ ʚʝʨʰʠʥʘʭ ʭʨʝʙʪʘ ʫ ʩʢʣʘʜʽ ʚʽʜʢʨʠʪʠʭ ʢʘʣʴʮʝʬʽʣʴʥʠʭ 

ʩʢʝʣʴʥʠʭ ʫʛʨʫʧʦʚʘʥʴ ʟʨʦʩʪʘʻ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʨʘʨʠʪʝʪʥʦʛʦ 

ʬʽʪʦʛʝʥʦʬʦʥʜʫ ʅʇʇ çʏʝʨʝʤʦʩʴʢʠʡè. ʉʢʣʘʜʦʚʠʤʠ ʢʘʣʴʮʝ-ʧʝʪʨʦʬʽʪʥʠʭ 

ʫʛʨʫʧʦʚʘʥʴ ʻ Gymnadenia conopsea (L.) R. Br. ʪʘ Neottia nidus-avis (L.) 

Rich. ʇʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʪʠʧʘʤʠ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ ʅʇʇ ʧʣʦʱʘ 

ʾʭ ʥʝʟʥʘʯʥʘ, ʘʣʝ ʚ ʤʝʞʘʭ ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ ʚʦʥʠ ʚʽʜʦʤʽ ʪʽʣʴʢʠ ʟ 

ʮʴʦʛʦ ʨʝʛʽʦʥʫ ʥʘ ʛ. ɺʝʣʠʢʠʡ ʂʘʤʽʥʴ. ɼʘʥʽ ʨʦʩʣʠʥʥʽ ʫʛʨʫʧʦʚʘʥʥʷ 

ʟʥʘʭʦʜʷʪʴʩʷ ʧʽʜ ʩʫʚʦʨʫʶ ʦʭʦʨʦʥʦʶ [9]. ʊʫʪ ʚʽʜʦʤʦ ʜʚʘ 

ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ Neottia nidus-avis - ʧʦ ʢʽʣʴʢʘ ʦʩʦʙʠʥ ʫ 

ʩʤʝʨʝʢʦʚʦʤʫ ʣʽʩʽ ʥʘ ʤʦʭʦʚʠʭ ʧʦʜʫʰʢʘʭ ʟ ʨʦʟʨʽʜʞʝʥʠʤ ʪʨʘʚôʷʥʠʤ 

ʧʦʢʨʠʚʦʤ, ʟʙʽʜʥʝʥʠʤʠ ˇʨʫʥʪʘʤʠ, ʟ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʟʚʦʣʦʞʝʥʦʩʪʽ. 

ʑʽʣʴʥʽʩʪʴ ʪʘ ʯʠʩʝʣʴʥʽʩʪʴ ʧʦʧʫʣʷʮʽʡ ʥʠʟʴʢʘ ï 7-9 ʦʩʦʙʠʥ. ʇʦʧʫʣʷʮʽʾ 

ʥʝʚʝʣʠʢʽ ʟʘ ʧʣʦʱʝʶ, ʚʠʨʽʟʥʷʶʪʴʩʷ ʣʦʢʘʣʴʥʠʤ ʭʘʨʘʢʪʝʨʦʤ. 

ɿʜʽʡʩʥʶʻʪʴʩʷ ʧʦʩʪʽʡʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʧʦʧʫʣʷʮʽʡ Neottia nidus-avis.  

ɼʫʞʝ ʙʘʛʘʪʦʶ, ʥʘʫʢʦʚʦ-ʮʽʥʥʦʶ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʦʶ ʟʘ ʩʚʦʾʤ ʩʢʣʘʜʦʤ 

ʻ ʨʦʩʣʠʥʥʽʩʪʴ ʥʘ ʪʝʨʠʪʦʨʽʾ ʢʦʤʧʣʝʢʩʥʦʾ ʧʘʤôʷʪʢʠ ʧʨʠʨʦʜʠ ʤʽʩʮʝʚʦʛʦ 

ʟʥʘʯʝʥʥʷ çɹʽʣʠʡ ʧʦʪʽʢè. ʊʫʪ ʟʦʩʝʨʝʜʞʝʥʘ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʨʽʜʢʽʩʥʠʭ 

ʚʠʜʽʚ ʟʘʥʝʩʝʥʠʭ ʜʦ ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ ʋʢʨʘʾʥʠ (2009), ʩʝʨʝʜ ʷʢʠʭ ʚʘʛʦʤʠʡ 

ʚʽʜʩʦʪʦʢ ʩʪʘʥʦʚʣʷʪʴ ʙʦʣʦʪʥʽ ʪʘ ʣʫʯʥʦ-ʙʦʣʦʪʥʽ ʚʠʜʠ ʨʦʜʠʥʠ ʆʨʭʽʜʥʠʭ: 

Orchis cordigera, Gymnadenia conopsea, G. densiflora, Listera cordata, 

Epipactis palustris, Dactylorhiza maculata, Mʘjantheum bifol u̔m ʪʘ Orchis 

majalis, ʷʢʠʡ ʪʫʪ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʜʦʩʠʪʴ ʨʷʩʥʦ [1; 2]. 

ʍʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʙʦʣʽʪ ʏʠʚʯʠʥʩʴʢʠʭ ʛʽʨ ʻ ʙʦʣʦʪʘ, ʚʘʛʦʤʫ 

ʯʘʩʪʠʥʫ ʫ ʨʦʩʣʠʥʥʦʤʫ ʧʦʢʨʠʚʽ ʷʢʠʭ ʩʪʘʥʦʚʣʷʪʴ Carex rostrata Stokes ʪʘ 

C. paniculata L., ʦʩʦʙʣʠʚʦ ʥʘ ʦʩʦʢʦʚʦ-ʛʽʧʥʦʚʠʭ ʙʦʣʦʪʘʭ. ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ 

ʛʝʦʙʦʪʘʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʪʝʨʠʪʦʨʽʾ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʧʘʨʢʫ ʚ ʤʝʞʘʭ ʧʘʤôʷʪʢʠ ʧʨʠʨʦʜʠ çɾʫʧʘʥʠè ʧʦʙʣʠʟʫ ʥʝʚʝʣʠʯʢʦʛʦ 

ʫʣʦʛʦʚʠʥʥʦʛʦ ʙʦʣʦʪʘ ʚʠʷʚʣʝʥʦ 2 ʥʦʚʠʭ ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ Platanthera 

bifolia ʪʘ ʧʽʜʪʚʝʨʜʞʝʥʦ 11 ʣʦʢʘʣʽʪʝʪʽʚ ʩʝʤʠ ʚʠʜʽʚ ʨʦʜʠʥʠ Orchidaceae: 
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Gymnadenia conopsea, G. Densiflora, Listera ovata, Traunsteinera 

globosa, Dactylorhiza. maculata, D. fuchsii, Epipactis helleborine, 

Platanthera bifolia. ʆʩʥʦʚʥʠʡ ʪʨʘʚʦʩʪʽʡ ʪʫʪ ʫʪʚʦʨʶʶʪʴ Carex paniculata, 

C. rostrata, Equisetum palustre L., Potentilla erecta (L.) Raeusch., Arct u̔m 

tomentosum Mill., Succisa pratensis Moench., Luzula luzuloides (Lam.) 

Dandy et Wllmott, Caltha palustris L., Parnassia palustris L. [6]. 

ʆʩʢʽʣʴʢʠ ʧʦʧʫʣʷʮʽʾ ʚʠʱʝ ʟʛʘʜʫʚʘʥʠʭ ʚʠʜʽʚ ʨʦʜʠʥʠ Orchidaceae 

ʤʘʶʪʴ ʣʦʢʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʧʦʰʠʨʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʅʇʇ 

çʏʝʨʝʤʦʩʴʢʠʡè, ʪʦ ʦʜʥʽʻʶ ʟ ʩʝʨʡʦʟʥʠʭ ʧʨʦʙʣʝʤ ʚʠʞʠʚʘʥʥʷ ʧʦʧʫʣʷʮʽʡ 

ʻ ʬʨʘʛʤʝʥʪʘʮʽʷ ʧʦʧʫʣʷʮʽʡʥʠʭ ʧʦʣʽʚ ʚʥʘʩʣʽʜʦʢ ʧʨʠʨʦʜʥʠʭ ʤʝʭʘʥʽʟʤʽʚ, 

ʘʙʦ ʚ ʩʫʯʘʩʥʫ ʝʧʦʭʫ ʚʥʘʩʣʽʜʦʢ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ. ʊʦʤʫ 

ʟʙʝʨʝʞʝʥʥʷ ʮʝʥʦʧʦʧʫʣʷʮʽʡ ʚʠʜʽʚ ʨʦʜʠʥʠ Orchidaceae ʥʘ ʪʝʨʠʪʦʨʽʾ ʅʇʇ 

çʏʝʨʝʤʦʩʴʢʠʡè ʤʦʞʣʠʚʝ ʰʣʷʭʦʤ ʧʦʩʪʽʡʥʦʛʦ ʩʠʩʪʝʤʥʦʛʦ ʝʢʦʤʦʥʽ-

ʪʦʨʠʛʫ, ʱʦ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʩʪʘʥʦʚʠʪʠ ʘʜʘʧʪʠʚʥʫ ʟʜʘʪʥʽʩʪʴ ʪʘ 

ʩʪʫʧʽʥʴ ʩʪʽʡʢʦʩʪʽ ʚʠʜʽʚ, ʚʠʟʥʘʯʠʪʠ ʬʘʢʪʦʨʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʜʠʥʘʤʽʢʫ 

ʯʠʩʝʣʴʥʦʩʪʽ ʪʘ ʩʪʨʫʢʪʫʨʫ ʧʦʧʫʣʷʮʽʡ, ʟ ʤʝʪʦʶ ʾʭ ʝʬʝʢʪʠʚʥʦʛʦ ʟʙʝʨʝ-

ʞʝʥʥʷ. ɼʣʷ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʧʽʜʪʨʠʤʘʥʥʷ ʚʠʜʦʚʦʛʦ ʙʘʛʘʪʩʪʚʘ, ʟ ʤʝʪʦʶ 

ʚʽʜʪʚʦʨʝʥʥʷ ʧʦʨʫʰʝʥʠʭ ʧʦʧʫʣʷʮʽʡ Orchidaceae, ʦʭʦʨʦʥʦʶ ʦʭʦʧʣʝʥʦ ʚʩʽ 

ʚʽʜʦʤʽ ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ ʚʠʜʽʚ, ʟʘʙʦʨʦʥʷʻʪʴʩʷ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʝ ʟʙʠʨʘʥʥʷ 

ʨʦʩʣʠʥ, ʥʘʜʤʽʨʥʝ ʚʠʧʘʩʘʥʥʷ ʭʫʜʦʙʠ, ʧʦʨʫʰʝʥʥʷ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʫ 

ʪʘ ʫʤʦʚ ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ. ʅʘʩʣʽʜʢʦʤ ʚʪʽʣʝʥʥʷ ʚ ʞʠʪʪʷ ʧʨʠʨʦʜʦ-

ʦʭʦʨʦʥʥʠʭ ʟʘʭʦʜʽʚ ʙʫʜʝ ʟʙʽʣʴʰʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʧʦʧʫʣʷʮʽʡ, 

ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʧʦʰʠʨʝʥʥʷ ʘʨʝʘʣʽʚ ʨʽʜʢʽʩʥʠʭ, çʯʝʨʚʦʥʦʢʥʠʞʥʠʭè ʚʠʜʽʚ 

Orchidaceae ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʫ çʏʝʨʝʤʦʩʴʢʠʡè. 
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ɺʀʂʆʈʀʉʊɸʅʅʗ ALLIUM -ʊɽʉʊʋ ɼʃʗ ʆʎɯʅʂʀ  
ʌɯʊʆʊʆʂʉʀʏʅʆʉʊɯ ɻɽʈɹɯʎʀɼɯɺ 

ʏʝʙʦʪʘʨ ɼ.ʆ., ɺʦʡʪʦʚʠʯ ʆ.ʄ.  

ɿʘʧʦʨʽʟʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʣʶʜʩʪʚʦ ʟʫʩʪʨʽʣʦʩʷ ʟ ʨʷʜʦʤ 

ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ, ʷʢʽ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɼʞʝʨʝʣʘʤʠ ʟʘʙʨʫʜʥʝʥʥʷ ʧʨʠʨʦʜʠ 

ʰʢʽʜʣʠʚʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʻ ʥʝ ʪʽʣʴʢʠ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʪʘ ʪʨʘʥʩʧʦʨʪ [1-3], 

ʘ ʡ ʩʫʯʘʩʥʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ ʟ ʾʾ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ 

ʭʽʤʽʟʘʮʽʾ [4, 5]. ʅʝʜʦʩʪʘʪʥʴʦ ʦʙˇʨʫʥʪʦʚʘʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ ʭʽʤʽʯʥʠʭ 

ʟʘʩʦʙʽʚ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʛʝʨʙʽʮʠʜʽʚ, ʧʨʠʟʚʝʣʦ ʜʦ ʨʷʜʫ ʚʠʧʘʜʢʽʚ 

ʟʘʙʨʫʜʥʝʥʥʷ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ [6]. ɼʘʥʠʡ ʬʘʢʪ ʩʪʘʥʦʚʠʪʴ ʨʝʘʣʴʥʫ 

ʟʘʛʨʦʟʫ ʜʣʷ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ, ʱʦ ʻ ʢʽʥʮʝʚʦʶ ʣʘʥʢʦʶ ʭʘʨʯʦʚʠʭ 

ʣʘʥʮʶʛʽʚ [7]. ʉʘʤʝ ʪʦʤʫ ʚʢʨʘʡ ʥʝʦʙʭʽʜʥʘ ʦʮʽʥʢʘ ʛʝʥʦʪʦʢʩʠʯʥʦʩʪʽ ʪʘ 

ʤʦʥʽʪʦʨʠʥʛ ʟʘ ʩʢʣʘʜʦʤ ʪʦʢʩʠʢʘʥʪʽʚ ʙʽʦʩʬʝʨʠ.  

ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʠ ʧʦʢʘʟʘʚ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʥʠʢʽʚ ʚ ʷʢʦʩʪʽ ʪʝʩʪ-

ʦʙôʻʢʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʢʫʣʴʪʫʨʠ. ʇʨʠ ʮʴʦʤʫ 

ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ ʻ ʚʠʚʯʝʥʥʷ 

ʟʤʽʥ ʢʦʨʝʥʝʚʦʛʦ ʨʦʩʪʫ, ʪʦʤʫ ʱʦ ʢʦʨʽʥʮʽ ʻ ʜʦʩʪʘʪʥʴʦ ʯʫʪʣʠʚʠʤ ʦʨʛʘʥʦʤ 

ʨʦʩʣʠʥʠ, ʷʢʠʡ ʘʢʪʠʚʥʦ ʬʫʥʢʮʽʦʥʫʻ. 

ɹʽʦʪʝʩʪʫʚʘʥʥʷ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʮʠʙʫʣʽ ʨʽʧʯʘʩʪʦʾ ʧʦʢʘʟʘʣʦ ʚʠʩʦʢʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʣʷ ʦʮʽʥʢʠ ʪʦʢʩʠʯʥʦʾ ʪʘ ʤʫʪʘʛʝʥʥʦʾ ʜʽʾ ʮʽʣʦʛʦ ʨʷʜʫ 

ʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ ʪʘ ʬʽʟʠʯʥʠʭ ʬʘʢʪʦʨʽʚ. ɼʘʥʠʡ ʤʝʪʦʜ ʻ ʝʢʦʥʦʤʽʯʥʠʤ, 

ʧʨʦʩʪʠʤ,  ʰʚʠʜʢʠʤ ʪʘ ʜʦʩʪʘʪʥʴʦ ʯʫʪʣʠʚʠʤ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ 

ʤʫʪʘʛʝʥʥʦʩʪʽ ʧʝʚʥʠʭ ʬʘʢʪʦʨʽʚ [8]. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʘ ʦʮʽʥʢʘ ʨʽʚʥʷ ʮʠʪʦʪʦʢʩʠʯʥʦʾ ʜʽʾ 

ʦʜʥʦʢʦʤʧʦʥʝʥʪʥʦʛʦ ʛʝʨʙʽʮʠʜʫ ʟ ʪʦʨʛʦʚʦʶ ʥʘʟʚʦʶ çʋʨʘʛʘʥè (ʜʽʶʯʘ 

ʨʝʯʦʚʠʥʘ ï ʛʣʽʬʦʩʘʪ) ʥʘ ʨʽʩʪ ʢʦʨʽʥʮʽʚ Allium cepa. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ ʟʘ 

ʩʪʘʥʜʘʨʪʥʦʶ ʤʝʪʦʜʠʢʦʶ ʽ ʚʢʣʶʯʘʣʦ ʧʨʦʨʦʱʫʚʘʥʥʷ ʮʠʙʫʣʠʥ ʚ 

ʨʦʟʯʠʥʘʭ ʛʣʽʬʦʩʘʪʫ ʟ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ï 2 %, 1 %, 0,1 % ʪʘ ʚʠʤʽʨʶʚʘʥʥʷ 

ʜʦʚʞʠʥʠ ʢʦʨʽʥʮʽʚ ʟʘ 24 ʛʦʜ, 48 ʛʦʜ ʪʘ 72 ʛʦʜ.  

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʫ ʩʚʽʜʯʘʪʴ, ʱʦ ʛʣʽʬʦʩʘʪ ʚ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʤʘʚ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ (ʧʦʨʽʚʥʷʥʦ ʟ 

ʢʦʥʪʨʦʣʝʤ) ʥʘ ʧʨʠʨʽʩʪ ʢʦʨʽʥʮʽʚ Allium cepa, ʱʦ ʧʨʦʷʚʣʷʣʦʩʷ ʚ ʟʥʠʞʝʥʥʽ 

ʰʚʠʜʢʦʩʪʽ ʢʦʨʝʥʝʚʦʛʦ ʧʨʠʨʦʩʪʫ. ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʨʝʯʦʚʠʥʠ. ɸ ʩʘʤʝ, ʧʽʜʚʠʱʝʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʣʽʬʦʩʘʪʫ ʩʧʨʠʯʠʥʷʣʦ ʟʥʠʞʝʥʥʷ ʪʝʤʧʽʚ ʨʦʩʪʫ ʢʦʨʝʥʝʚʦʾ 

ʩʠʩʪʝʤʠ ʦʙʨʘʥʦʾ ʪʝʩʪ-ʢʫʣʴʪʫʨʠ. ʇʨʠ ʮʴʦʤʫ, ʷʢʱʦ ʚ ʢʦʥʪʨʦʣʽ ʚʧʨʦʜʦʚʞ 
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ʪʨʴʦʭ ʜʽʙ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʧʨʠʰʚʠʜʰʝʥʥʷ ʨʦʩʪʦʚʠʭ ʧʨʦʮʝʩʽʚ, ʪʦ ʚ ʫʩʽʭ 

ʚʘʨʽʘʥʪʘʭ ʜʦʩʣʽʜʫ ʟ ʯʘʩʦʤ ʰʚʠʜʢʽʩʪʴ ʨʦʩʪʫ ʚʽʜʯʫʪʥʦ ʛʘʣʴʤʫʚʘʣʘʩʴ. 

ʈʝʟʫʣʴʪʘʪʠ ʦʙʣʽʢʫ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʦʩʪʫ ʢʦʨʽʥʮʽʚ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩʫʥʢʫ.  
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Introduction.  The angiosperm family Moraceae, or mulberry family, is 

a diverse group of nearly 1100 species, predominantly woody and with 

milky latex in all parts of their body, which are distributed throughout the 

tropics and subtropics and rarely extend to the temperate zone. They are 

represented by a variety of growth forms, such as terrestrial and Hemi-

epiphytic trees, shrubs, lianas, subshrubs, and herbs, with small unisexual 

flowers assembled into various, often peculiar inflorescences [8, 10]. 

The pantropical genus Ficus L., with its approximately 750 species, is 

the largest within the family and one of the most speciose genera of 

flowering plants. Among all Moraceae, it is characterized by the presence 

of waxy glands on vegetative organs, heterostyly, and prolonged 

protogyny, which is the anthesis of staminate flowers in already mature 

fruits. These features are functionally linked to the unique pollination mode 

in Ficus involving mutualistic relationships with agaonid wasps (order 

Hymenoptera). The closed urceolate inflorescences provide shelter for the 

development of wasps, which, in turn, are the only pollinators of these 

plants ensuring their reproductive propagation [4, 9]. 

Ficus trees have a number of uses in various industries and fields of 

human activity. Virtually all parts of their body are utilized in ethnomedicine 

to cure disorders of digestive and respiratory systems, skin diseases, 

parasitic infections, etc. Some species have been cited to have analgesic, 

tonic, and ecbolic effects [14]. 

Ficus virens var. sublanceolata (Miq.) Corner can form a large banyan 

or strangling fig. The aerial roots usually thicken after they make contact 

with the ground. The leaves are from 8-19 cm long and 3-6 cm wide, with a 
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whitish midrib. Stipules are less than 1 cm long. The figs are in pairs and 

greenish-white to brown with spots. Latex is present 

(https://www.jcu.edu.au/). Leaves of F. virens are rich in phenolic 

compounds that show strong antioxidant potential [7]. The phenolic 

compounds from the major phytochemical components of the leaves of F. 

virens and are responsible for the excellent antioxidant capacity of extracts. 

Furthermore, the extracts exhibit dose-dependent antioxidant activity [1, 7, 

17]. From the results of single-factor experiments, these researchers have 

concluded that the five parameters studied (ethanol concentration, 

extraction time, extraction temperature, solid-to-solvent ratio, and the 

number of extraction cycles) all had significant effects on the extraction 

rates of phenolics and flavonoids from the leaves of F. virens, and on the 

antioxidant potential of the extracts. Furthermore, high correlations between 

phenolics (EAP) and flavonoids (EAF) and antioxidant potential confirmed 

that phenolic compounds contribute to the antioxidant potential. The 

ethanol extract from leaves of F. virens exhibited a high level of antioxidant 

capacity, suggesting that such extracts are an ideal candidate for product 

developers to address the health effects of oxidative stress [7]. 

Materials and methods.  Plant materials . The leaves of Ficus virens 

var. sublanceolata were sampled in M.M. Gryshko National Botanic Garden 

(Kyiv, Ukraine). The whole collections of tropical and subtropical plants 

both at M.M. Gryshko National Botanic Garden (Kyiv, Ukraine) including 

Ficus spp. plants) have the status of a National Heritage Collection of 

Ukraine and are supported through State funding [6]. The species author 

abbreviations were followed by Brummitt and Powell (1992) [5].  

Preparing Plant Extracts.  The sampled leaves of Ficus virens var. 

sublanceolata were brought into the laboratory for antimicrobial studies. 

Freshly collected leaves were washed, weighed, and homogenized in 96% 

ethanol (in proportion 1:10) at room temperature. The extract was then 

filtered and investigated for their antimicrobial activity. The extract was 

stored at 4ÁC until use. 

Bacterial strains.  The testing of the antibacterial activity of the plant 

extract was carried out in vitro by the Kirby-Bauer disc diffusion technique 

[3]. Gram-negative bacteria Klebsiella pneumoniae (ATCC 700603), 

Pseudomonas aeruginosa (ATCC 27853), and Escherichia coli (ATCC 

25922), as well as Gram-positive bacteria Staphylococcus aureus (ATCC 

25923), methicillin-resistant Staphylococcus aureus (NEQAS 3679) and 

Streptococcus pneumoniae (ATCC 49619), as well as fungus Candida 

albicans locally isolated were used as test organisms. The clinical strain of 

C. albicans was also used in this study. C. albicans were differentiated from 

other Candida and Cryptococcus species by its ability to grow on the 
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Levine formula of EMB agar and to produce germ tubes within 3 h, and 

pseudohyphae and budding cells at 18-24 h when incubated at 35 ÁC in 

5%-10% CO2. The addition of tetracycline to the Levine formulation aids in 

the selection of C. albicans from clinical sources that are contaminated with 

bacteria. Susceptibility testing of the isolate was performed by disk diffusion 

according to the Guidelines of Clinical and Laboratory Standard Institute 

(CLSI, 2000) [15]. 

Evaluation of Antibacterial  Activity of Plant Extracts by the Disk 

Diffusion Method. Strains tested were plated on TSA medium (Tryptone 

Soy Agar) and incubated for 24 hr at 37ÁC. Then the suspension of 

microorganisms was suspended in sterile PBS and the turbidity adjusted 

equivalent to that of a 0.5 McFarland standard. The antimicrobial 

susceptibility testing was done on Muller-Hinton agar by the disc diffusion 

method (Kirby-Bauer disk diffusion susceptibility test). Muller-Hinton agar 

plates were inoculated with 200 Õl of standardized inoculum (108 CFU/mL) 

of the bacterium and spread with sterile swabs.  

Growth from freshly subcultured C. albicans isolates was suspended in 

10 mL of sterile saline to obtain turbidity of 0.5 McFarland standard. Using 

a sterile swab, the Sabouraud dextrose agar plates were evenly inoculated 

with the C. albicans suspension. The plates were then incubated at 27ÁC 

for 48 h. The antifungal activity was evaluated by measuring the diameter 

of inhibition zones (mm). Each test was repeated eight times.  

Sterile filter paper discs impregnated by extract were applied over 

each of the culture plates, 15 min after bacteria suspension was placed. A 

negative control disc impregnated by sterile ethanol was used in each 

experiment. After culturing bacteria on Mueller-Hinton agar, the disks were 

placed on the same plates and incubated for 24 hr at 37ęC. The 

assessment of antimicrobial activity was based on the measurement of the 

diameter of the inhibition zone formed around the disks. The diameters of 

the inhibition zones were measured in millimeters and compared with those 

of the control and standard susceptibility disks. The activity was evidenced 

by the presence of a zone of inhibition surrounding the well. 

Statistical analysis.  Zone diameters were determined and 

averaged. Statistical analysis of the data obtained was performed by 

employing the mean Ñ standard error of the mean (S.E.M.) [20]. All 

variables were randomized according to the phytochemical activity of 

extract tested. All statistical calculation was performed on separate data 

from each bacterial and fungal strains. The following zone diameter 

criteria were used to assign susceptibility or resistance of bacteria to the 

phytochemicals tested: Susceptible (S) Ó 15 mm, Intermediate (I) = 10ï

15 mm, and Resistant (R) Ò 10 mm [16]. 
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Results and discussion. The results of the antimicrobial activity of 

ethanolic extract obtained from Ficus virens var. sublanceolata leaves are 

presented in Figs 1 and 2. The antibacterial activity against each bacterium 

was observed to be varied. 

Our results revealed that the ethanolic extract of Ficus virens var. 

sublanceolata leaves possessed strong antimicrobial activity against the 

Gram-positive bacteria (16.2Ñ1.0 mm inhibition zone diameter for S. aureus 

and 17.4Ñ1.2 mm methicillin-resistant S. aureus, 15.5Ñ1.3 mm for S. 

pneumoniae), the Gram-negative bacteria (16.6Ñ1.2 mm for K. 

pneumoniae, 15.5Ñ1.4 mm for E. coli) and fungus strain (13.4Ñ0.99 mm for 

C. albicans) (Fig. 1). However, E. coli appeared to be less sensitive to the 

Ficus virens var. sublanceolata extract; the inhibition zones were 9.4Ñ0.9 

mm (Fig. 1). 

 
Fig. 2. Antimicrobial activity of the ethanolic extract obtained from Ficus virens var. 

sublanceolata leaves against bacterial and fungal strains measured as inhibition zone 

diameter (MÑm, n=8). 

The data were presented as the mean Ñ the standard error of the mean (S.E.M.) 

 

In agreement with the results obtained from the present study, 

previous studies undertaken by numerous researchers have found that 

various Ficus species possess noticeable antibacterial activity against 

bacterial and fungus strains. According to Atindehou and co-workers (2002) 

tested crude ethanol extracts from 115 plant species against Gram-

negative bacteria (E. coli and P. aeruginosa), Gram-positive bacteria 

(Enterococcus faecalis and S. aureus), and fungi (Candida albicans and 

Cladosporium cucumerinum). Among the examined plants, there were 
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three Ficus species, namely F. exasperata, F. mucuso, and F. sur. The 

Gram-negative bacteria appeared unaffected by any plant extract tested, 

whereas the Gram-positive bacteria and fungi were inhibited by at least 

several plant species. Among Ficus species tested, F. exasperata and F. 

mucuso had no significant effect on any microorganism, while F. sur 

appeared among the most active plant species against Gram-positive 

bacteria. No effect was shown for F. sur against C. albicans [2]. 
 

  
A B 

  

C D 

Fig. 2. A disc diffusion assay plate with the halos in the bacterial lawn resulting from the 

antibacterial activity of the leaf ethanolic extract of Ficus virens var. sublanceolata against 

Staphylococcus aureus (A) and methicillin-resistant Staphylococcus aureus (B), Escherichia 

coli (C), and Pseudomonas aeruginosa (D). 

 

Kon® and co-workers (2004) screened crude ethanol extracts from 50 

plant species of 31 families, among which were F. thonningii and F. vallis-

choudae, for in vitro activity against Gram-negative (Escherichia coli and 

Pseudomonas aeruginosa) and Gram-positive (Staphyloccocus aureus, 

Enterococcus faecalis, Streptococcus pyogenes and Bacillus subtilis) 

bacteria. Only Gram-positive bacteria appeared inhibited by the tested 

extracts. Among the two Ficus species examined, only F. thonningii leaf 
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extracts showed activity against strains of E. faecalis and S. pyogenes. 

Furthermore, it was found one of the most active plant species against 

these two bacteria, showing inhibitory concentrations (IC100) of 94 ɛg/ml on 

some resistant strains of E. faecalis and of 23-47 ɛg/ml on hospital strains 

of S. pyogenes. The inhibitory concentrations (IC100) was defined as the 

lowest concentration of crude plant extract at which the visible growth of a 

strain was completely inhibited (no turbidity in wells) [11]. 

Kubmarawa and co-workers (2007) carried out an antimicrobial and 

phytochemical screening of 50 Nigerian plant species ethanolic extracts, 

among which were five species of Ficus (i.e., F. abutifolia (Miq.) Miq., F. 

platyphylla Del., F. polita Vahl, F. sycomorus L., and F. thonningii Blume). 

Microbial strains used in the study were Bacillus subtilis NCTC 8236, E. coli 

ATCC 9637, Pseudomonas aeruginosa ATCC 27853, Staphylococcus 

aureus ATCC 13709, and Candida albicans ATCC 10231. Ficus stem bark 

extracts demonstrated comparatively low antimicrobial activity, with the 

broadest activity spectrum being of F. thonningii extract (active against all 

microorganisms except P. aeruginosa and S. aureus). Extracts from F. 

polita and F. sycomorus showed no activity at all. E. coli was in general 

moderately susceptible compared to other organisms tested. Among Ficus 

species, only F. thonningii extract affected E. coli (with MIC value of 1.0 

mg/ml). Phytochemical analysis revealed the presence of only saponins 

and volatile oil in F. thonningii extract and saponins and flavonoids in F. 

polita extract, while richer chemical content was found in F. abutifolia 

(tannins, alkaloids, and volatile oil), F. platyphylla (saponins, flavonoids, 

alkaloids, and volatile oil), and F. sycomorus (glycosides, tannins, 

flavonoids, and volatile oil) extracts. However, the authors do not make any 

speculations regarding the contribution of particular chemical classes to the 

antimicrobial activity of plant extracts tested. Authors also suggest the 

presence of some compound classes (such as alkaloids) in plants to be 

affected by climatic and environmental factors [12]. 

Usman and co-workers (2009) tested stem bark crude methanolic 

extract and its n-butanol and residual aqueous portions from F. thonningii 

against clinical isolates of Gram-negative (Escherichia coli, Klebsiella spp., 

Pseudomonas aeruginosa, and Salmonella typhi) and Gram-positive 

(Staphylococcus aureus and Streptococcus spp.) bacteria and carried out 

qualitative phytochemical analysis of the extracts. All tested organisms 

were susceptible and the inhibition efficacy depended on the bacterial 

species, extract/portion type and concentration, with no significant 

difference between the effects on Gram-positive and Gram-negative 

bacteria in general. Overall inhibition increased in the sequence crude 

extract ï residual aqueous portion ï n-butanol portion. Based on the disc 
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diffusion assay, E. coli was most strongly inhibited by the extractôs  

n-butanol portion (inhibition zone diameter ranged from 27,0 to 33,33 mm), 

while crude extract appeared the weakest (11,33 to 19,33 mm). Nutrient 

broth dilution essay showed MIC 2,5 mg mlī1 for the crude extract and 

residual aqueous portion and MIC 1,25 mg mlī1 for the n-butanol portion 

against E. coli. Although phytochemical analysis showed quite rich 

chemical content of crude extract and both its portions (with alkaloids, 

anthraquinones, carbohydrates, flavonoids, saponins, and tannins present), 

no difference between these three reagents tested were found that would 

potentially account for their variation in bacterial inhibition efficacy [19]. 

Consequently, the antimicrobial property of F. virens var. 

sublanceolata leaf extract may be manifested due to its constituents. The 

phenolic compounds from the major phytochemical components of the 

leaves of F. virens var. sublanceolata and are responsible for the excellent 

antibacterial of the extract [7]. Antibacterial flavonoids might be having 

multiple cellular targets, rather than one specific site of action [13]. One of 

their molecular actions is to form a complex with proteins through 

nonspecific forces such as hydrogen bonding and hydrophobic effects, as 

well as by covalent bond formation. Thus, their mode of antimicrobial action 

may be related to their ability to inactivate microbial adhesins, enzymes, 

cell envelope transport proteins, and so forth. Lipophilic flavonoids may 

also disrupt microbial membranes [13]. It is reported that flavones have 

been used as Efflux pump inhibitors (EPIs). Flavones also exhibit 

bactericidal activity by interference with iDNA synthesis. A series of 

flavones were studied for their DNA-gyrase inhibitory activities. It was 

proposed that the ring-B of flavones is involved in intercalation or hydrogen 

bonding with the stacking of nucleic acid bases, thus imparting inhibitory 

action on DNA and RNA synthesis [18].  

Conclusions. The ethanolic extract obtained from F. virens var. 

sublanceolata leaves showed varying inhibitory activities against all the 

test organisms. F. virens var. sublanceolata possesses the medicinal 

potential for the therapy of bacterial infections induced by S. aureus, 

Klebsiella pneumoniae, and E. coli, and may be used as a natural 

antiseptic and antimicrobial agent in medicine. Moreover, the 

antibacterial activity of this plant would help for the development of a new 

alternative medicine system which has no adverse effects. Further 

investigation is necessary to identify those bioactive compounds, which 

will be a platform for clinical applications. 

Additionally, we have to keep in mind that, even though we have 

revealed potent in vitro antimicrobial activity of F. virens var. sublanceolata 

extracts for certain bacteria, it may not be expressed in vivo. 
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Finally, these findings are important in order to evaluate the 

significance of collections of tropical plants maintained under 

glasshouse conditions at Botanic Gardens worldwide and to plan the 

conservation strategy by the establishment national collections of 

plants with valuable characteristics with the prospects of their use as 

sources of antimicrobial agents. 

Acknowledgments.  The study was supported by a grant from the 

Polish National Commission for UNESCO, and we thank them for financial 

assistance for our study. 

References : 
1. Abdel-Hameed E.S.S. 2009. Total phenolic contents and free radical scavenging 

activity of certain Egyptian Ficus species leaf samples. Food Chem., 114(4):  
1271-1277. 

2. Atindehou K.K., Kon® M., Terreaux C., Traore D., Hostettmann K., Dosso M. 2002. 
Evaluation of the antimicrobial potential of medicinal plants from the Ivory Coast. 
Phytotherapy Research, 16: 497-502. 

3. Bauer A.W., Kirby W.M., Sherris J.C., Turck M. 1966. Antibiotic susceptibility testing 
by a standardized single disk method. Am. J. Clin. Pathol., 45(4): 493-496. 

4. Berg C.C., Corner E.J.H. 2005. Moraceae (Ficus). In: Noteboom H.P. (ed.) Flora 
Malesiana, Ser. 1, Vol. 17, Part 2. National Herbarium Nederland, Leiden, pp. 1-730.  

5. Brummit R.K., Powell C.E.P. (Eds.) 1992. Authors of plant names. A list of authors 
of scientific names of plants, with recommended standard forms of their names, 
including abbreviations. Kew, 732 p. 

6. Buyun L., Gaidarzhy M., Prokopiv A. 2018. Living collections of tropical plants as 
National Heritage Collections of Ukraine. Book of Abstracts of 8th EUROGARD 
Congress 'Botanic Gardens, People and Plants for a Sustainable World' (Lisbon, 
May 7-11, 2018): 81-82. 

7. Chen X.X., Wu X.B., Chai W.M., Feng H.L., Shi Y., Zhou H.T., Chen Q.X. 2013. 
Optimization of extraction of phenolics from leaves of Ficus virens. J. Zhejiang Univ. 
Sci. B, 14(10): 903-915. 

8. Clement W.L., Weiblen G.D. 2009. Morphological evolution in the mulberry family 
(Moraceae). Systematic Botany, 34(3): 530-552. 

9. Cook J.M., Rasplus J.-Y. 2003. Mutualists with attitude: coevolving fig wasps and 
figs. Trends in Ecology & Evolution, 18(5): 241-248. 

10. Datwyler S.L., Weiblen G.D. 2004. On the origin of the fig: phylogenetic relationships 
of Moraceae from ndhF sequences. American Journal of Botany, 91(5): 767-777. 

11. Kon® W.M., Atindehou K.K., Terreaux C., Hostettmann K., Traor® D., Dosso M. 
2004. Traditional medicine in North C¹te-dôIvoire: screening of 50 medicinal plants 
for antibacterial activity. Journal of Ethnopharmacology, 93: 43-49. 

12. Kubmarawa D., Ajoku G.A., Enwerem N.M., Okorie D.A. 2007. Preliminary 
phytochemical and antimicrobial acreening of 50 medicinal plants from Nigeria. 
African Journal of Biotechnology, 6(14): 1690-1696. 

13. Kumar S., Pandey A.K. 2013. Chemistry and biological activities of flavonoids: an 
overview. ScientificWorldJournal, 2013: 162750. 

14. Lansky E.P., Paavilainen H.M. 2011. Figs: the genus Ficus. In: Hardman R. (ed.) 
Traditional herbal medicines for modern times, Vol. 9. CRC Press, Boca Raton, pp. 
1-357. 

  



114 

15. National Committee for Clinical Laboratory Standards. Performance Standards for 
antimicrobial disk Susceptibility test approved the standard. Wayne, PA: NCCLs; 
2000. 

16. Okoth D.A., Chenia H.Y., Koorbanally N.A. 2013. Antibacterial and antioxidant 
activities of flavonoids from Lannea alata (Engl.) Engl. (Anacardiaceae). Phytochem. 
Lett., 6: 476-481. 

17. Shi Y.X., Xu Y.K., Hu H.B., Na Z., Wang W.H. 2011. Preliminary assessment of 
antioxidant activity of young edible leaves of seven Ficus species in the ethnic diet in 
Xishuangbanna, Southwest China. Food Chem., 128(4): 889-894. 

18. Singh M., Kaur M., Silakari O. 2014. Flavones: an important scaffold for medicinal 
chemistry. Eur. J. Med. Chem., 84: 206-239. 

19. Usman H., Abdulrahman F.I., Usman A. 2009. Qualitative phytochemical screening 
and in vitro antimicrobial effects of methanol stem bark extract of Ficus thonningii 
(Moraceae). African Journal of Traditional, Complementary and Alternative 
Medicines, 6(3): 289-295. 

20. Zar J.H., 1999. Biostatistical Analysis, 4th ed., Prentice Hall Inc., New Jersey. 

 

 

IN VITRO ANTIOXIDANT ACTIVITIES OF BEGONIA 
EPIPSILA  BRADE LEAF EXTRACT USING THE OXIDATIVE 
STRESS BIOMARKERS IN THE EQUINE ERYTHROCYTES  

Lyudmyla  Buyun 1, Halyna Tkachenko 2, Maryna Opryshko 1, 

Oleksandr Gyrenko 1, Zbigniew Osadowski 2 
1M.M. Gryshko National Botanic Garden, National Academy of Science of Ukraine 
2Institute of Biology and Earth Sciences, Pomeranian University in Sğupsk, Poland 

 

Introduction.  Reactive oxygen species (ROS) are byproduct 

molecules generated during aerobic cell metabolism. The presence of 

these molecules is crucial as they modulate diverse physiological signaling 

and homeostasis. In turn, the overproduction of ROS results in oxidative 

stress and contributes to the development of many diseases [11]. There is 

a growing interest in naturally derived antioxidants found in plants. Herbs 

are the most important targets to search for natural antioxidants from the 

point of view of safety [17]. Synthetic and naturally derived antioxidants 

exhibit tremendous protective responses against ROS through free radicals 

scavenging, metals chelating, quenching of single and breaking the 

antioxidative chain reaction and restore the óredox homeostasisô state to its 

original [11]. A wide variety of phenolic compounds present in plants 

possess potent antioxidant, anti-inflammatory, antimutagenic, and cancer 

preventive activities.  

Plants are considered as the main sources of antioxidants, which 

constitute a rich diversity of compounds such as flavonoids (anthocyanins, 

flavonols, flavones) and several classes of non-flavonoids (phenolic acids, 
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lignins, stilbenes, terpenoids, etc.) [14]. These compounds differ in 

structure, the number of phenolic hydroxyl groups and their location, 

leading to variation in their antioxidative and biological potential [7]. 

Begonia L. is a mega-diverse genus containing more than 1800 

species, with a very high proportion of microendemics and hotspots of 

diversity in the Andes and Southeast Asia [9]. The first living plant in 

Begonia was introduced to Europe during the eighteenth century, and 

thereafter over 400 natural species have been introduced for horticulture 

and many cultivars have been developed [18]. Begonias are among the 

most popular ornamental plants in the world thanks to their large, showy, 

and long-lasting multicolor flowers, ranging from white to pink, red, and 

yellow [15, 23]. They are used as garden plants and potted plants, in 

hanging baskets, and as greenhouse flowers, as well as potherbs or leafy 

vegetables in many parts of the world. The roots and tubers of some 

species have been reported to possess antimicrobial activities and are 

used to treat various ailments [15]. Begonia epipsila Brade is a leaf with 

strikingly large leaves and white flowers with a yellow heart that becomes 

fragrant in springtime (https://www.araflora.com/p92/begonia_epipsila). 

The present study aimed to (a) investigate the antioxidant properties of 

Begonia epipsila through different in vitro assays, (b) determine the 

protective effect of these extracts on equine erythrocytes. In this study, a 

crude water extract from the leaves of B. epipsila was assessed for 

antioxidant activities using the oxidative stress biomarkers (2-thiobarbituric 

acid reacting substances as a biomarker of lipid peroxidation, carbonyl 

derivatives as biomarkers of protein damage, the total antioxidant capacity) 

using the equine erythrocytes' model. 

Materials and methods.  Collection of plant material. The leaves of 

B. epipsila plants, cultivated under glasshouse conditions, were sampled at 

M.M. Gryshko National Botanic Garden (NBG), National Academy of 

Science of Ukraine (Kyiv, Ukraine). The biochemical screening of Begonia 

leaf extracts has been carried out in the laboratory of the Institute of Biology 

and Earth Sciences, Pomeranian University in Sğupsk (Poland). Our current 

scientific project has been undertaken in the frame of the cooperation 

program between the Institute of Biology and Earth Sciences (Pomeranian 

University in Slupsk, Poland) and NBG, aimed at assessment of medicinal 

properties of tropical plants has encompassed some tropical mega-diverse 

genera, including genus Begonia with a near pantropical distribution. 

Preparation of plant extract. Freshly collected leaves were washed, 

weighed, crushed, and homogenized in 0.1M phosphate buffer (pH 7.4) (in 

ratio 1:19, w/w) at room temperature. The extracts were then filtered and 

used for analysis. All extracts were stored at -20ÁC until use. 
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Horses. Eighteen healthy adult horses from the central Pomeranian 

region in Poland (village Strzelinko, N54Ü30ô48.0ò E16Ü57ô44.9ò), aged  

8.9 Ñ1.3 years old, including 6 Hucul pony, 5 Thoroughbred horses,  

2 Anglo-Arabian horses and 5 horses of unknown breed, were used in this 

study. All horses participated in recreational horseback riding. Horses were 

housed in individual boxes, with feeding (hay and oat) provided twice a day, 

at 08.00 and 18.00 h, and water available ad libitum. All horses were 

thoroughly examined clinically and screened for hematological, biochemical 

and vital parameters that were in the reference ranges. The females were 

non-pregnant. 

Collection of blood samples. Blood was drawn from the jugular vein 

of the animals in the morning, 90 minutes after feeding, while the horses 

were in the stables (between 8:30 and 10 AM). Blood was stored in tubes 

with sodium citrate as the anticoagulant and held on the ice until 

centrifugation at 3000 rpm for 5 min to remove plasma. The pellet of blood 

was resuspended in 4 mM phosphate buffer (pH 7.4). A volume of 0.1 ml of 

the plant extract was added to 1.9 ml of clean equine erythrocytes or 1.9 ml 

of plasma. For positive control (phosphate buffer) was used. After 

incubation the mixture at 37ÁC for 60 min with continuous stirring, it was 

centrifuged at 3000 rpm for 5 min. Erythrocytes and plasma aliquots were 

used in the study. 

2-Thiobarbituric acid reactive substances  (TBARS) assay. The 

level of lipid peroxidation was determined by quantifying the concentration 

of 2-thiobarbituric acid reacting substances (TBARS) with the Kamyshnikov 

(2004) method for determining the malonic dialdehyde (MDA) concentration 

[12]. This method is based on the reaction of the degradation of the lipid 

peroxidation product, MDA, with TBA under high temperature and acidity to 

generate a colored adduct that is measured spectrophotometrically.  

The carbonyl derivatives content of protein oxidative 

modification (OMP) assay. To evaluate the protective effects of the 

extract against free radical-induced protein damage in equine erythrocytes, 

a carbonyl derivatives content of protein oxidative modification (OMP) 

assay based on the spectrophotometric measurement of aldehydic and 

ketonic derivatives in the erythrocytesô suspension was performed. The rate 

of protein oxidative destruction was estimated from the reaction of the 

resultant carbonyl derivatives of amino acid reaction with 2,4-

dinitrophenylhydrazine (DNFH) as described by Levine and co-workers 

(1990) [13] and as modified by Dubinina and co-workers (1995) [6]. 

Carbonyl groups were determined spectrophotometrically from the 

difference in absorbance at 370 nm (aldehyde derivatives, OMP370) and 

430 nm (ketonic derivatives, OMP430). 
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The total antioxidant capacity (TAC) assay. The TAC level in the 

sample was estimated by measuring the 2-thiobarbituric acid reactive 

substances (TBARS) level after Tween 80 oxidation. This level was 

determined spectrophotometrically at 532 nm [8]. Sample inhibits the 

Fe2+/ascorbate-induced oxidation of Tween 80, resulting in a decrease in 

the TBARS level. The level of TAC in the sample (%) was calculated with 

respect to the absorbance of the blank sample. 

Statistical analysis. The mean Ñ S.E.M. values were calculated for 

each group to determine the significance of the intergroup difference. All 

variables were tested for normal distribution using the Kolmogorov-Smirnov 

and Lilliefors test (p>0.05). The significance of differences between the 

parameters (significance level, p<0.05) was examined using the Mann-

Whitney U test [24]. In addition, the relationships between oxidative stress 

biomarkers were evaluated using Spearman's correlation analysis. All 

statistical calculation was performed on separate data from each individual 

with STATISTICA 8.0 software (StatSoft, Krakow, Poland). 

Results and discussion. The results obtained by incubating of 

equine erythrocytesô suspension in the presence of the aqueous extract of 

B. epipsila are presented in Fig. 1. The extract influence during incubation 

with erythrocytesô suspension caused a considerable increase of TBARS 

level (by 39%, p<0.05). On the other hand, the content of aldehydic and 

ketonic derivatives of oxidatively modified proteins was decreased (by 10.7 

and 13.8 %, p>0.05, respectively) compared to the control sample. 

Interestingly, the decrease of the oxidative stress biomarkers was caused 

by statistically significant TAC enhancement by 11.4 % (p>0.05) (Fig. 1). 

The in-vitro antioxidant properties are additional importance of the plant 

extracts towards the development of the herbal-based formulations. In our 

previous study [5, 20], we have assessed the anti-Escherichia coli activity 

of the ethanolic extracts from the leaves of Begonia species, i.e. B. 

solimutata L.B. Sm. & Wassh., B. goegoensis N.E.Br., B. foliosa Kunth, 

Begonia Ĭ bunchii L.H. Bailey (syn. Begonia Ĭ erythrophylla H®rincq), B. 

thiemei C.DC., B. peltata Otto & Dietr., B. heracleifolia Cham. & Schltdl., B. 

dregei Otto & Dietr., B. mexicana G. Karst. ex Fotsch. In our study,  

ethanolic extracts obtained from leaves of Begonia species had an 

average activity against E. coli. The inhibition zone diameter observed 

for B. solimutata was 14 mm, 11.5 mm for B. goegoensis, 13 mm for  

B. foliosa, 13.5 mm for Begonia Ĭ bunchii, 15 mm for B. thiemei, 19 mm 

for B. peltata, 12 mm for B. heracleifolia, 11.5 mm for B. dregei, and  

16 mm for B. mexicana. The highest antimicrobial effect was recorded 

for B. peltata, B. mexicana, and B. thiemei. The most antimicrobial 

effective plant against E. coli was B. peltata, being highly active with the 
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ethanolic extract (inhibition zone diameter 19 mm). The obtained results 

highlighted the interesting antimicrobial potency of various Begonia 

species and provided a scientific basis for the traditional use of these 

plants in the treatment of microbial infections [5, 20]. Moreover, the 

highly active antimicrobial effects of various Begonia species against 

Candida albicans and Pseudomonas aeruginosa isolates are worthy of 

highlighting [4, 19-21]. Furthermore, the antimicrobial activity showed by 

Begonia species screened is in agreement with previous findings on the 

antimicrobial effects produced by numerous Begonia species. 

 

 
Fig. 1. The TBARS content as biomarker of lipid peroxidation, aldehydic and ketonic 

derivatives of oxidatively modified proteins, and total antioxidant capacity in the equine 

erythrocytesô suspension after in vitro incubation with Begonia epipsila leaf extract (M Ñm, 

n=18) 

 

We also have assessed the percentage of equine erythrocyte 

hemolysis induced by treatment with extracts of various species of Begonia 

genus to exemplify their further potential development and use as a drug 

against metabolic diseases in medicine and veterinary [2, 22]. Our study 

demonstrated that among 30 species of Begonia genus, the most species 

of plants investigated possessed anti-hemolytic activity. The results of 

these biological assays demonstrated that compounds present in B. glabra, 

B. aconitifolia, B. sanguinea, B. thiemei, B. masoniana, B. Ĭ credneri,  

B. oxyphylla, B. subvillosa, B. ulmifolia, B. convolvulaceae can prevent the 

formation of methemoglobin and reduce hemolysis, while B. erythrophylla, 

B. psilophylla, and B. arborescens var. oxyphylla extracts can facilitate the 

formation of methemoglobin and hemolysis in healthy equine blood. 

Extracts from leaves of B. foliosa, B. rex, B. solimutata, B. mexicana,  
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B. goegoensis, B. imperialis var. smaragdina, B. pustulata, B. peltata,  

B. cucullata, B. angularis, B. boisiana, B. venosa exhibited the decrease of 

percentage hemolysis of equine erythrocytes, but these alterations were 

non-significant [22]. The leaf extract obtained from B. sanguinea leaves 

influence during incubation with erythrocytesô suspension caused a non-

considerable decrease of TBARS level (by 10%, p>0.05), as well as the 

content of aldehydic and ketonic derivatives of oxidatively modified proteins 

was decreased (by 9.9 and 12.7%, p>0.05, respectively) compared to the 

control sample. The decrease of the oxidative stress biomarkers was 

caused by statistically significant TAC enhancement by 48.9 % (p<0.05). 

The pronounced effect of B. sanguinea leaf extract, probably, could be 

attributed to its secondary metabolites content, e.g. polyphenols and 

flavonoids contents [3]. 

Many studies have suggested that plant secondary metabolites 

obtained from Begoniaceae representatives are responsible for their 

antioxidant activity. Literature data confirmed that extracts from various 

parts of the Begonia plants exhibited strong antioxidant properties, 

effectively deactivating the stable, synthetic DPPH radical (1,1-diphenyl-2-

picrylhydrazyl). For example, Indrakumar and co-workers (2014) have 

evaluated the antimicrobial and in vitro antioxidant potential of extracts of B. 

dipetala. The in vitro antioxidant studies clearly indicate that the ethanolic 

extract of B. dipetala has significant antioxidant activity [10]. 

The results of the Aswathy and co-workers (2016) study 

suggested the health-promoting properties of anthocyanin in Begonia 

cultivars  (B. heracleifolia Cham. & Schltdl. and B. malabarica Lam. 

and three cultivars of B. rex (B. rex óBaby Rainbowô L.H.Bailey, B. rex 

óBlack Beautyô & B. rex óSir Percyô) in terms of their antioxidant activity, 

stable over time. Morphologically the cultivars showed variation among 

each other and showed variation in anthocyanin content, with the  

B. rex óBaby Rainbowô and B. rex óBlack Beautyô possessing highest 

anthocyanin content which is morphologically distinguishable. 

Anthocyanin was found to be an effective antioxidant in different in 

vitro assays when compared to the standard antioxidants. The extracts 

of Begonia may have excellent potential as functional ingredients 

representing the potential source of natural antioxidants [1]. 

Methanol and ethyl acetate extract of B. trichocarpa has shown a 

marked dose-dependent antioxidant activity in both the DPPH free radical 

scavenging method and Nitric acid scavenging method in the study of 

Sindhu et al. (2016) [16]. DPPH assay of methanol extract and ethyl 

acetate extract shows maximum % inhibition 53.0 and 50.93 % at the 

concentration of 400 ɛg/ml respectively, whereas ascorbic acid exhibits 
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70.36 % and IC50 values were 335.23, 370.74 and 16.84 ɛg/ml 

respectively. Nitric acid scavenging activity of methanol extract and ethyl 

acetate extract shows maximum % inhibition, i.e. 46.53 % 27.36 % 

respectively, while ascorbic acid exhibits 53.34 %, IC25 values were found 

150.87, 509.16 and ascorbic acid 0.633 ɛg/ml. Total phenol content of 

different extracts of B. trichocarpa was estimated; out of this methanol 

extracts contain 49.96 % of phenol content and 23.71 % anthocyanin 

content present in the leaf. The antioxidant activity of B. trichocarpa may be 

due to the high phenol content and the presence of anthocyanin in the leaf 

gives supporting evidence for this [16]. 

Conclusions. From the present study, we can conclude that Begonia 

epipsila extract exhibited antioxidant properties as well as the protective 

potential against protein damage markers of erythrocytes involved in 

oxidative stress and this could be linked to their antioxidant potential 

capacity. While the lipid peroxidation marker content in the erythrocytes' 

suspension was increased. However, further investigations need to be 

done either to isolate the antioxidant compounds or to determine the in vivo 

biological activity of this extract. 
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Introduction.  Orchids are valuable ornamental plants and they are 

also well known for their medicinal uses. The previous studies on orchids 

have found the various activities of metabolites and extracts of different 

orchid species in the treatment of various diseases [13]. To date many of 

the in vitro studies have examined the antimicrobial properties of various 

orchids species, in particular, those which are distributed in tropical regions 

with high level of biodiversity (China, India, South-East Asia), probably, 

because of the long-lasting interest in alternative plant-derived agents for 

use in developing countries of the world [13, 14]. Unfortunately, many of 

these orchids have become increasingly rare due to over-collection as 

ornamental and medicinal plants.  

Meanwhile, living plant collections of tropical orchids, accumulated 

at the Botanical Gardens worldwide remain overlooked as the potential 

source of compounds with a wide range of biological activity [8]. 

Consequently, until recently some Coelogyne species have been 

screened for their medicinal properties. As a result, our research group 

has reported the antibacterial properties of Coelogyne plants grown 

under glasshouse conditions against Gram-negative and Gram-positive 

microorganisms and fungi [5-11, 16].  

Although antimicrobial properties of various Coelogyne species 

against pathogenic microorganisms have been demonstrated [14, 15], 

there is still a lack of information about the antimicrobial potential of many 

Coelogyne species. Therefore, the present study was undertaken to 
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evaluate the antimicrobial activity of the crude extracts obtained from the 

leaves of Coelogyne assamica Linden & Rchb.f. prepared in different 

solvents against Pseudomonas aeruginosa, a ubiquitous gram-negative 

opportunistic pathogen.  

Coelogyne assamica is an epiphytic orchids species originated from 

South-East Asia and occurring in primary mountain forests at the elevation 

between 1000-2500 m [1]. Its conservational status in the wild was 

assessed as rare and vulnerable [2]. Therefore, it should be noted that 

maintenance of orchid collections in ex-situ conditions, propagation of 

these unique plants by in vitro techniques, in particular, the orchids 

possessing medicinal properties, can be considered as options able to 

reduce the decline of natural orchid populations due to its overexploitation 

as medicinal and ornamental plants.  

As part of our study based on the antibacterial and antioxidant 

properties investigation of tropical and subtropical plants, we have 

examined the leaves of Coelogyne assamica growing in the M.M. Gryshko 

National Botanic Garden (Kyiv, Ukraine). Thus, the current study was 

designed to test the efficacy of ethanolic extract prepared from Coelogyne 

assamica leaves against Escherichia coli, Staphylococcus aureus, and 

Pseudomonas aeruginosa strains, ʩlinically important bacteria, which are 

indicator organisms commonly used in various projects in order to monitor 

antibiotic resistance. 

Materials and methods.  Collection of Plant Material and Preparing 

of Plant Extract.  The leaves of C. assamica plants, cultivated under 

glasshouse conditions, were sampled at M.M. Gryshko National Botanical 

Garden (NBG), National Academy of Science of Ukraine. Since 1999, the 

whole collection of tropical and subtropical plants (including orchids) has 

the status of a National Heritage Collection of Ukraine (Fig. 1). Besides 

that, the NBG collection of tropical orchids was registered at the 

Administrative Organ of CITES in Ukraine (Ministry of Environmental 

Protection, registration No. 6939/19/1-10 of 23 June 2004). Freshly leaves 

were washed, weighed, crushed, and homogenized in 96% ethanol (in 

proportion 1:19) at room temperature. 

Bacterial test strain an d growth conditions. For this study, ʘ panel 

of organisms including Staphylococcus aureus ATCC 25923 (mecA 

negative), S. aureus ATCC 29213 (mecA negative, Oxacillin sensitive, 

weak ɓ-lactamase-producing strain), S. aureus NCTC 12493 (mecA 

positive, Methicillin-resistant, EUCAST QC strain for cefoxitin), Escherichia 

coli ATCC 25922, E. coli ATCC 35218, Pseudomonas aeruginosa ATCC 

27583 were used. The cultivation medium was trypticase soy agar (OxoidÈ, 

UK), supplemented with 10% defibrinated sheep blood. Cultures were 
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grown aerobically for 24 h at 37ÁC. The cultures were later diluted with a 

sterile solution of 0.9% normal saline to approximate the density of 0.5 

McFarland standard. The McFarland standard was prepared by inoculating 

colonies of the bacterial test strain in sterile saline and adjusting the cell 

density to the specified concentration.  

 

  
A B 

Fig. 1. Coelogyne assamica plants cultivated at M.M. Gryshko National Botanic 

Garden glasshouses: A) pseudobulbs with new developing shoots; B) an external view 

of C. assamica flower. 

 

Determination of the antibacterial activity of plant extracts by the 

disk diffusion method. Antimicrobial activity was determined using the 

agar disk diffusion assay [3]. Strains were inoculated onto Mueller-Hinton 

(MH) agar plates. Sterile filter paper discs impregnated with extract were 

applied over each of the culture plates. Isolates of bacteria were then 

incubated at 370C for 24 h. The plates were then observed for the zone of 

inhibition produced by the antibacterial activity of ethanolic extract obtained 

from the leaves of Coelogyne assamica. A negative control disc 

impregnated with sterile ethanol was used in each experiment. At the end 

of the period, the inhibition zones formed were measured in millimeters 

using the vernier. For each extract, eight replicates were assayed. The 

plates were observed and photographs were taken. The susceptibility of 

the test organisms to the plant extracts was indicated by a clear zone of 

inhibition around the holes containing the plant extracts and the diameter of 

the clear zone was taken as an indicator of susceptibility. Zone diameters 

were determined and averaged.  

Statistical analysis.  All statistical calculation was performed on 

separate data from each species with STATISTICA 8.0 (StatSoft, Poland). 

Statistical analysis of the data obtained was performed by employing the 

mean Ñ standard error of the mean (S.E.M.). All variables were randomized 

according to the phytochemical activity of extract tested. The following zone 
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diameter criteria were used to assign susceptibility or resistance of bacteria 

to the phytochemicals tested: Susceptible (S) Ó 15 mm, Intermediate  

 (I) = 11-14 mm, and Resistant (R) Ò 10 mm [12]. 

Results and discussion. In this study, we have examined the 

antibacterial properties of C. assamica leaves against Escherichia coli, 

Staphylococcus aureus, and Pseudomonas aeruginosa strains. The results 

of antibacterial activity screening are given in Figs 2 and 3, which clearly 

indicate that the extract has shown antibacterial activity against the entire 

tested organisms. The extract has shown better activity against E. coli 

strains compared to the S. aureus and P. aeruginosa strains. The 

diameters of inhibition zones were (12.8Ñ1.12) mm, (12.4Ñ1.04) mm, and 

(15.2Ñ1.31) mm for S. aureus ATCC 25923, S. aureus ATCC 29213, and 

S. aureus NCTC 12493, respectively. The extract has shown less 

antimicrobial activities against P. aeruginosa. The mean of the inhibition 

zone was (10.5Ñ1.08) mm. Finally, the ethanolic extract exhibited high 

antibacterial activity against E. coli [mean of inhibition zone ranged 

(15.9Ñ1.11) mm for E. coli ATCC 25922 and (15.8Ñ1.28) mm for E. coli 

ATCC 35218] (Figs 2 and 3). 

 
Fig. 2. The inhibition zone diameters of Escherichia coli, Staphylococcus aureus, and 

Pseudomonas aeruginosa strains' growth (1000 ɛL inoculum) obtained from the ethanolic 

extract of C. assamica leaves (M Ñ m, n = 8). 

In our current study, the antibacterial activity of C. assamica leaf 

extract (Figs 2 and 3) was investigated against the standard Gram-positive 

strains: Staphylococcus aureus (ATCC 25923, ATCC 29213, NCTC 12493) 

and Gram-negative strains: Pseudomonas aeruginosa (ATCC 27583) and 

Escherichia coli (ATCC 25922, ATCC 35218) by the disc diffusion method. 

This was carried out by placing discs impregnated with test material on the 

surface of inoculated MH agar plates. The plates were then kept in an 
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incubator at 37ÁC for 24 hours and diameters of zones of inhibition were 

measured. Clear inhibition zones unraveled that the compounds showed 

the antibacterial activity of the antibiotic disc against bacterial strains. It was 

observed that controlled strain of both Gram-positive and Gram-negative 

strains: E. coli, P. aeruginosa and S. aureus were sensitive against C. 

assamica extract. It is concluded that plant extract possesses antibacterial 

activity against tested organisms. The zone of inhibition varied suggesting 

the varied degree of efficacy and different substances of the extract on the 

target strains. The antibacterial activity of the C. assamica extract may be 

due to the presence of various active metabolites. 

  

A B 

  
C D 

Fig. 3. Antimicrobial activity of ethanolic extract obtained from leaves of C. assamica 

against S. aureus ATCC 29213 (A) and S. aureus NCTC 12493 (B), as well as E. coli 

ATCC 25922 (C) and E. coli ATCC 35218 (D) measured as inhibition zone diameter. 

The results of the present study reinforce the importance of the 

analyzed plants as a source of bioactive compounds for the treatment of  

S. aureus, P. aeruginosa, and E. coli related infectious diseases. 

Previously, similar results were described for other species of the 

Coelogyne genus.  

Previously, we have also investigated the antibacterial effects of 

ethanolic extracts obtained from leaves and pseudobulbs od plants 

belonging to the Coelogyne genus. For example, the antifungal potential of 

eight species of orchids, i.e. Coelogyne cristata Lindl., C. fimbriata Lindl.,  
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ʉ. flaccida Lindl., C. huettneriana Rchb.f., C. ovalis Lindl., C. speciosa 

(Blume) Lindl., C. tomentosa Lindl. and C. viscosa Lindl. against fungus 

strain, Candida albicans was determined in the study of Buyun and co-

workers (2018). Marked antifungal efficacy was observed in case of 

ethanolic extracts derived from leaves of C. flaccida (mean diameter of 

inhibition zones was 19.5 mm), C. viscosa (18.6 mm), C. huettneriana (18.2 

mm), and C. fimbriata (17.5 mm). Extracts of C. cristata, C. ovalis, and  

C. tomentosa displayed less inhibitory activity against test fungus (mean 

diameter of inhibition zones ranging from 16 to 17.5 mm). The ethanolic 

extracts from the pseudobulbs of eight species from Coelogyne genus 

exhibited strong activity against C. albicans (inhibition zone diameter 

ranged from 16 to 23.5 mm). Moreover, it has been observed that ethanolic 

extract obtained from pseudobulbs of C. speciosa revealed the highest 

antibacterial activity (21 mm as diameter of inhibition zone) among various 

species from Coelogyne genus. The results also indicate that scientific 

studies carried out on medicinal plants having traditional claims of 

effectiveness might warrant fruitful results [6].  

In vitro antimicrobial activity of various extracts obtained from 

vegetative parts of Coelogyne speciosa against Gram-positive 

(Staphylococcus aureus ATCC 25923) and Gram-negative bacteria 

(Escherichia coli ATCC 25922) was also demonstrated in our study [5, 7, 9-

11]. The ethanolic extracts from leaves and pseudobulbs of C. speciosa 

exhibited strong activity against S. aureus (inhibition zone diameter was 

21.5 mm and 19 mm, respectively), while the methanolic extract from 

leaves and pseudobulbs revealed mild activity (8.1 and 8 mm). Moreover, it 

has been observed that ethyl acetate, hexane and dichloromethane 

extracts obtained from leaves and pseudobulbs of C. speciosa revealed no 

antibacterial activity against S. aureus. Our results also showed that 

ethanolic extract from leaves of C. speciosa exhibited strong activity 

against E. coli (inhibition zone diameter was 21 mm), while others extract 

from pseudobulbs revealed minimum activity (inhibition zone diameter was 

12 mm). Those extracts in ethyl acetate, hexane, and dichloromethane 

both from the leaves and pseudobulbs revealed no antibacterial activity 

against S. aureus [5, 7, 9-11]. 

The antibacterial properties of other orchids were also documented. 

For instance, evaluation of the antimycobacterial, leishmanicidal and 

antibacterial activity of three medicinal orchids of Arunachal Pradesh, 

India was studied by Bhatnagar and co-workers (2017) [4]. Three 

untapped orchids namely, Rhynchostylis retusa, Tropidia curculioides, 

and Satyrium nepalense, traditionally used in tuberculosis, asthma and 

cold stage of malaria in folk medicine, were selected for the study of 
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these researchers. The dried material of each plant was divided into 

three parts. Solvent extraction and fractionation afforded altogether  

30 extracts and fractions, which were evaluated against Mycobacterium 

tuberculosis (H37Rv and MDR strain) for antimycobacterial activity; 

promastigotes and amastigotes of Leishmania donovani for 

leishmanicidal activity and two Gram-positive and three Gram-negative 

clinical isolates for antibacterial activity. The most significant 

antimycobacterial activity was observed with the n-hexane fraction of the 

flower of Satyrium nepalense. The most promising leishmanicidal activity 

was observed with diethyl ether fraction of the roots of Rhynchostylis retusa 

against promastigotes and intracellular amastigotes, respectively. 

Evaluation of antibacterial activity identified S. nepalense flower n-hexane 

and R. retusa roots diethyl ether as potential fractions against selected 

clinical isolates. The investigation of Bhatnagar and co-workers (2017) 

resulted in the identification of S. nepalense as the most promising plant, 

which possessed all three activities in the significant proportion. 

Xing and co-workers (2011) have studied the antimicrobial activity and 

biodiversity of endophytic fungi in Dendrobium devonianum and 

Dendrobium thyrsiflorum from Vietnam and reinforced the assumption that 

endophytic fungi isolated from different Dendrobium species could be of the 

potential antibacterial or antifungal resource. 53 endophytes (30 isolates 

from Dendrobium devonianum and 23 endophytic fungi from  

D. thyrsiflorum) were isolated, respectively, from roots and stems of 

Dendrobium species. Fusarium was the dominant species of the two 

Dendrobium species in common. Antimicrobial activity of ethanol extract of 

fermentation broth of these fungi was explored using the agar diffusion test. 

10 endophytic fungi in D. devonianum and 11 in D. thyrsiflorum exhibited 

antimicrobial activity against at least one pathogenic bacterium or fungus 

among 6 pathogenic microbes (Escherichia coli, Bacillus subtilis, 

Staphylococcus aureus, Candida albicans, Cryptococcus neoformans, and 

Aspergillus fumigatus). Out of the fungal endophytes isolated from  

D. devonianum and D. thyrsiflorum, Phoma displayed strong inhibitory 

activity (inhibition zones in diameter >20 mm) against pathogens. 

Epicoccum nigrum from D. thyrsiflorum exhibited antibacterial activity even 

stronger than ampicillin sodium. Fusarium isolated from the two 

Dendrobium species was effective against the pathogenic bacteria as well 

as fungal pathogens [17]. 

Conclusions. The preliminary screening assay indicated that the 

leaves of C. assamica with antibacterial properties may offer alternative 

therapeutic agents against bacterial infections. The results proved that the 

leaf extract from Coelogyne assamica exhibits a favorable antibacterial 
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activity against Gram-positive strains: Staphylococcus aureus (ATCC 

25923, ATCC 29213, NCTC 12493) and Gram-negative strains: 

Pseudomonas aeruginosa (ATCC 27583) and Escherichia coli (ATCC 

25922, ATCC 35218). Thus, the in vitro evaluation of the antimicrobial 

activity of Coelogyne assamica has provided useful information for further 

studies aimed at the development of formulations with clinical applicability 

in the control of bacterial infections caused by these strains. 
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Introduction.  Aglaonema (Araceae) is an important ornamental 

foliage plant genus, one of the most beautiful foliage plants, as are many 

members of this monocotyledonous family in which flowers are borne on a 

type of inflorescence called a spadix. The genus Aglaonema is comprised 

of 21 species that inhabit humid and heavily shaded forests of many 

territories of Asia [3, 6]. Aglaonema contains many cultivars that are 

important tropical foliage plants due to their tolerance of drought and low 

light and low relative humidity levels encountered under interior conditions 

[3]. It has a good combination of leaf color, such as green and red, green 
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and white, pink and green, red, among others [11]. Aglaonema plants have 

been widely used in recent years because of its anti-aging and longevity 

properties, natural anti-allergic and anti-inflammatory properties [7, 9]. 

Moreover, a decoction of the roots is drunk to treat dropsy and fever [13]. 

Anti-hyperglycemic effects of N-containing sugars from Aglaonema treubii 

Engl. in diabetic mice were noted [12]. Chee and co-workers (2005) have 

revealed that the five pheophorbide-related compounds from the leaves 

and stems of Aglaonema simplex exhibit moderate-to-strong photocytotoxic 

activities towards human leukemia (HL60) and two oral squamous 

carcinoma cell lines (HSC-2 and HSC-3). Compounds 4 and 5 showed the 

strongest photocytotoxicities, with IC50 values of 0.30-0.41 muM. 

Compounds 1-3 with Et chains at C(17(3)) were less photocytotoxic than 

the parent pheophorbide A (5) [2]. 

Red blood cells (RBCs) plasma membrane is a multi-component 

structure that keeps the cell morphology, elasticity, flexibility, and 

deformability. Alteration of membrane structure upon exposure to 

xenobiotics could induce various cellular abnormalities and release of 

intracellular components. Therefore the morphological changes and 

extracellular release of hemoglobin [hemolysis] and increased content of 

extracellular adenosine triphosphate (ATP) [as signs of membrane stability] 

could be used to evaluate the cytotoxic effects of various molecules [5]. 

Hence the present study is designed to assess the dose-depended 

protective effect of the Aglaonema simplex (Blume) Blume leaf extract on 

the resistance of human erythrocytes to the HCl-induced hemolysis.  

Materials and methods.  Collection of Plant Material and Preparing 

of Plant Extra cts.  The leaves of Aglaonema simplex were sampled in 

M.M. Gryshko National Botanic Garden (Kyiv, Ukraine). Aglaonema 

simplex (Blume) Blume is a herb, 15-120 cm tall, with straight stems. It is 

easily recognized by its dense crown of narrowly oblong to linear lance-

shaped, green leaves with pointed tips. Its alternate, stalked, densely and 

spirally arranged leaves have leathery leaf blades that are green to dark 

green, veins sunken, narrowly oblong, narrowly oval to lance-shaped, 

occasionally linear, oval or egg-shaped, ending abruptly or gradually into a 

sharp tip, and 10-35 by 1.9-25 cm. Its erect flowering shoot is enclosed 

within a light green to a whitish petal-like leaf that ends abruptly with a 

sharp tip, 2.3-6.5 cm long. Species is monoecious, with separate female 

and male flowers located on different parts of the spadix. Its fruits are oval, 

red in color when ripe, and 1-1.7 by 0.5-0.8 cm. For medical uses, leaves 

pounded in coconut oil and rubbed on the body of women in labor to speed 

up delivery and as pain relief. Root decoction used to treat fever and 

edema (swelling of soft tissues due to abnormal accumulation of fluid below 
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the skin or in body cavities). The plant has also horticultural potential as an 

indoor ornamental plant (https://www.nparks.gov.sg/).  

The whole collection of tropical and subtropical plants at M.M. Gryshko 

National Botanic Garden (Kyiv, Ukraine) has the status of a National 

Heritage Collection of Ukraine. The sampled leaves of Aglaonema simplex 

were brought into the laboratory for analysis. Freshly collected leaves were 

washed, weighed, crushed, and homogenized in 0.1M phosphate buffer 

(pH 7.4) (in ratio 1:19, w/w) at room temperature. The extracts were then 

filtered and used for analysis. All extracts were stored at -20ÁC until use. 

Preparation of erythrocytes suspensions. Blood (10-20 ml) was 

obtained from normal volunteers via venipuncture after informed consent 

was obtained. Human erythrocytes from citrated blood were isolated by 

centrifugation at 3,000g for 10 min and washed two times with 4 mM 

phosphate buffer (pH 7.4) and then re-suspended using the same buffer to 

the desired hematocrit level. Cells stored at 4 ÁC were used within 6 h of 

sample preparation. An erythrocyte suspension at 1% hematocrit was 

incubated with 4 mM phosphate buffer (pH 7.4) (control) and pre-incubated 

with the Aglaonema simplex extracts (5 mg/mL, 2.5 mg/mL, and  

1.25 mg/mL, respectively) at 37 ÁC for 60 min. This reaction mixture was 

shaken gently while being incubated for a fixed interval at 37 ÁC.  

Assay of Acid Resistance of Erythrocytes . The acid resistance of 

erythrocytes was measured spectrophotometrically with 0.1M HCl by 

Terskov and Gitelson (1957) method [18]. The assay is based on the 

measuring of the dynamics of erythrocytes disintegration into hemolytic 

reagent action. The time of hemolytic reagent action serves as the measure 

of erythrocyte resistance. The assay mixture contained 5 mL of 1% 

erythrocyte suspension and 0.05 mL of 0.1M HCl. The absorbance was 

read at 540 nm every 30 seconds after HCl addition till the end of 

hemolysis. The difference of absorbance at the beginning and at the end of 

hemolysis was determined as 100% (total hemolysis). The disintegration of 

erythrocytes (%) at every 30 seconds was expressed as a curve [18]. 

Morp hological alterations of erythrocytes.  The smears were fixed 

by dipping the slides in absolute methanol, allowing them to air-dry, and 

then staining with May-Grunwald solution for 5 min, followed by 6% Giemsa 

stain for 15 min. Slides were selected on the basis of staining quality. In 

each group, 10,000 cells (minimum of 1000 per slide) were examined 

under a 40Ĭ objective with a 10Ĭ eyepiece (Microscope Leica DM300) to 

identify morphologically-altered erythrocytes in separate studies. 

Statistical analysis.  All variables were tested for normal distribution 

using the Kolmogorov-Smirnov and Lilliefors test (p>0.05). All statistical 

calculation was performed on separate data from each individual with 
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STATISTICA 8.0 software (StatSoft, Krakow, Poland). 

Results and  discussion. Erythrocytes are devoid of internal 

membrane structures and easy to be isolated and handled providing a 

good model for different assays [5]. The representative Fig. 1 shows the 

observed values of % hemolysis with time at 5 mg/mL, 2.5 mg/mL, and 

1.25 mg/mL for extract obtained from Aglaonema simplex leaves. 

 
Fig. 2. Effects of Aglaonema simplex extracts (1.25 mg/mL, 2.5 mg/mL, and 5 mg/mL) 

on HCl-induced hemolysis in vitro in human erythrocytes (M Ñ m, n = 6). 

 

In the control group (erythrocyte suspension), erythrocytes incubated 

with 0,1M HCl remained stable and demonstrated slight hemolysis. The 

maximum level of hemolysis was (23.58 Ñ 1.37) %; the total duration of 

hemolysis was 14.5 min. When Aglaonema simplex extract (5 mg/mL) was 

added to the erythrocyte suspension, the maximum level of hemolysis 

occurred after 6.5 min of incubation with 0,1M HCl (17.74 Ñ 1.51%). The 

total duration of hemolysis after Aglaonema simplex extract (5 mg/mL) 

incubation was 6.5 min. The results showed that HCl-induced hemolysis in 

a typical time- and concentration-dependent manner. At the concentration 

of Aglaonema simplex extract of 2.5ױmg/mL, it markedly decreased the 

hemolysis (the maximum value of hemolyzed erythrocytes at  

0.5 minױwasױ7.71ױÑ0.33%ױ, the total duration of hemolysis was 20.5 

min). At the concentration of Aglaonema simplex extract of 1.25ױmg/mL, it 

markedly decreased the hemolysis (the maximum value of hemolyzed 

erythrocytes at 4.5 minױwasױ15.26ױÑ1.41%ױ, the total duration of 

hemolysis was 7.5 min). Therefore, we selected Aglaonema simplex extract 

at a concentration of 2.5ױmg/mL for the next study. 

Effect of Aglaonema simplex extracts on morphological changes of 

human erythrocytes for 1ױh of incubation was presented in Fig. 2. The 
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observation of the photomicrographs revealed that the untreated 

erythrocytes are a normal biconcave shape (Fig. 2A, 2C, 2E); exposure to 

Aglaonema simplex extracts (5 mg/mL, B; 2.5 mg/mL, D; 1.25 mg/mL, E) 

resulted in a no change in the size and shape of cells, as well as extrusion 

protuberances on their surfaces and/or cell ruffled edges (echinocyte or 

crenated cells) (Fig. 2B, 2D, 2F). Importantly, the erythrocytes in the 

presence of Aglaonema simplex extracts maintained the normal biconcave 

shape, except a very few cells, underwent a slight change in conformation. 

  
A B 

  
C D 

  
E F 

Fig. 3. Effect of Aglaonema simplex extracts on morphological changes of human 
erythrocytes for 1ױh of incubation. (A), (C), and (E) ï Control, (B) ï Aglaonema simplex 

extract (5 mg/mL), (D) ï Aglaonema simplex extract (2.5 mg/mL), (F) ï Aglaonema 
simplex extract (1.25 mg/mL). 

 

The in vitro cytotoxicity on the red cell membrane of various plant 

extracts have been studied from time to time and correlated with their 

constituents. For example, human erythrocytes were exposed in a dose-

dependent manner to various ethanolic plant extracts, and fractions 

obtained from plant parts of Calotropis procera (Ait.) R. Br. and the gumï
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oleo resin of Commiphora wightii (Arnott.) Bhand. An attempt had been 

made to relate their antiplasmodial activity with their cytotoxicity as 

represented by the in vitro rate of hemolysis. Intact erythrocytes were found 

to respond with a doseïtime-integral and fitted to models of pseudo-first-

order reaction, MichaelisïMenten equation [17].  

A. simplex is one of the potential sources of the phytochemicals for the 

treatment of atherosclerosis. Ismail and co-workers (2017) have reported a 

phytochemical screening of in vitro A. simplex plantlets and the potential 

compounds as alternatives of SR-B1 ligand that play a role in reducing 

atherosclerosis. SR-B1 ligand activities were tested on the HepG2 cell line 

stably transfected with SR-B1 promoter. The results showed that the 

extracts contained secondary metabolites belonging to the terpenoids, 

steroids, phenolics, alkaloids, and glycosides. Luciferase assay suggested 

that the stem and root extracts increased the expression of SR-B1 at 1.61- 

and 1.72-fold higher than the control, respectively [8]. 

In the previous study on Aglaonema species have revealed the 

presence of two or more hydroxyl groups attached to the heterocyclic 

nitrogen atom known as polyhydroxy alkaloid or imino sugars [1, 14]. Six 

polyhydroxy alkaloids namely Ŭ-homonojirimycin, 2(R), 5(R)-bis-

(hydroxymethyl)-3(R), 4(R)-dihydroxypyrrolidine, Ŭ-allo-homonojirimycin, 

glycosyl-homonojirimycin, 2,3,4, 5-tetrahydroxy6-hydroxymethyl piperidine 

has been isolated from the pressurized liquid extraction of seven 

Aglaonema species [14]. Aglaonema plants also possessing glycosidase 

inhibitors [1] and antibacterial activities [10, 15]. 

Samin Yasar Arnob (2015) has evaluated the cytotoxic and antioxidant 

efficacy of methanolic extract of Aglaonema hookerianum. The crude 

methanolic extract of A. hookerianum was evaluated for the screening of 

antioxidant activity by using a reducing power assay method. It can be 

concluded from the results of the in vitro study that the plant extract 

contained substances with reducing potential as it was able to reduce 

potassium ferricyanide to potassium ferrocyanide which subsequently gives 

a colored complex after reaction with ferric chloride. The reducing power of 

the extracts can be associated with the presence of biologically active 

compounds in the extract and literature reports are evidence that the 

reducing power of bioactive compounds is associated with antioxidant 

activity thus a relation is evidenced between reducing power and the 

antioxidant effect [16].  

The extract also displayed significant cytotoxic activity as observed in 

the brine shrimp lethality test, which has been successfully used as a 

simple biological test to guide the fractionation process of plant extracts in 

order to detect antitumor compounds. The LC50 value was <1000 ɛg/ml so 
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the extract can be regarded as a promising candidate for a plant-derived 

antitumor compound. This bioassay has a good correlation with the human 

solid tumors cell lines [16]. 

Conclusions. Our results indicate that HCl-induced hemolysis of 

erythrocytes was suppressed by the extract of Aglaonema simplex in vitro 

in dose 2.5 mg/mL, while Aglaonema simplex extract with both 

concentration 1.25 and 5 mg per mL induced the prohemolitical effect. The 

erythrocytes in the presence of Aglaonema simplex extracts maintained the 

normal biconcave shape, except a very few cells, underwent a slight 

change in conformation. However, the components responsible for the 

antihemolytic and antioxidant activity of the extracts are unclear. Future 

studies will be aimed at investigating the effects of different parts of 

Aglaonema simplex upon isolating and identifying the substances 

responsible for the antioxidant effects of the solvent extracts. 
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VARIATION IN CULTURAL AND MORPHOLOGICAL  
PROPERTIES OF PHOLIOTA  SPECIES IN PURE CULTURE 

Liubov Regeda 

M.G. Kholodny Institute of Botany, National Academy of Sciences of Ukraine 

 

Pholiota species are used not only for the industrial cultivation of 

fruiting bodies (P. nameko (T. Ito) S. Ito & S. Imai, P. adiposa (Batsch) P. 

Kumm.), but also for biologically active substances production with 

therapeutic properties. Anticarcinogenic, antioxidant, antimicrobial, and 

immunomodulatory properties of components from vegetative mycelia have 

now been established [1-4], therefore, it is important to preserve and 

maintain edible mushroom cultures with medicinal properties [5, 6]. 

Data on the rate of vegetative mycelia radial growth and the 

morphological features of the mycelia colony for most species of the genus 

Pholiota are absent or these important features have not been sufficiently 

studied for such species as P. adiposa, P. aurivella, P. nameko, P. 

squarrosa [7-13]. The relevance of our research is explained by the need to 

https://www.sciencedirect.com/science/article/pii/037811359390077K
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supplement existing data. The purpose of the study was to study the 

cultural and morphological features of cultures of Pholiota species on agar 

nutrient media. 

Eighteen strains of Pholiota species from the IBK Mushroom 

Culture Collection of the M.G. Kholodny Institute of Botany, National 

Academy of Sciences of the Ukraine were investigated. Mushroom 

cultures were grown on glucose peptone yeast agar media (GPYA) 

and malt agar extract (MEA). 

For the first time we conducted a detailed study of radial growth  

rate and colonies morphology of such species as P. alnicola,  

P. limonella, P. subochracea. 

According to the radial growth rate, all studied strains of Pholiota 

species are slow-growing (up 0.52 Ñ 0.08 to 2.24 Ñ 0.18 mm / day). For 

most of the studied strains (14), glucose-peptone-yeast agar was found to 

be the best for growth. For 4 cultures, the maximum radial growth rate was 

received on a malt agar extract. 

A statistically significant maximum radial growth rate for most of the 

studied strains was observed on the GPYA medium. 

The growth rate, morphology and colouring of vegetative mycelia must 

be taken into account in order to confirm the taxonomic status of the 

cultures of species of the genus Pholiota. The presence of additional 

structures was noted only for some species - vegetative mycelia strands 

were formed during the growth of P. aurivella (GPYA) and P. limonella 

(GPYA, MEA) cultures, and exudate secretion on the MEA was observed 

for P. aurivella, P. squarrosa and P. subochracea, reverse colouring varied 

on both media in the case of P. alnicola, P. nameko, P. squarrosa strains, 

and on the MEA medium for P. populnea. 
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ʉʋʏɸʉʅʀʁ ʉʊɸʅ ʇʆʇʋʃʗʎɯʁ ʊɸ ʆʍʆʈʆʅɸ 
ʈʋʂʆʂʈʀʃʀʍ (CHIROPTERA) ɯɺɸʅʆ-ʌʈɸʅʂɯɺʑʀʅʀ 

ɹʦʨʦʚʩʴʢʘ ɯ.ɺ.1, ʄʠʢʠʪʠʥ ʊ.ɺ.1, ʉʪʝʬʫʨʘʢ ɺ.ʇ.2 
1ɼɺʅɿ çʇʨʠʢʘʨʧʘʪʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʘʩʠʣʷ ʉʪʝʬʘʥʠʢʘè 

2ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʈʫʢʦʢʨʠʣʽ ʻ ʥʝʚʽʜô̒ʤʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʥʘʟʝʤʥʠʭ ʝʢʦʩʠʩʪʝʤ. ɰʭ 

ʚʠʜʦʚʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʩʢʣʘʜʘʻ ʥʝ ʤʝʥʰʝ 19 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ 

ʚʠʜʽʚ ʩʩʘʚʮʽʚ ʬʘʫʥʠ ʋʢʨʘʾʥʠ ʽ ʙʽʣʴʰʝ 4 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʚʠʜʽʚ 

ʥʘʟʝʤʥʠʭ ʭʨʝʙʝʪʥʠʭ [2].  

ʂʘʞʘʥʠ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʽʜʪʨʠʤʮʽ ʝʢʦʣʦʛʽʯʥʦʛʦ ʙʘʣʘʥʩʫ 

ʥʘ ʧʣʘʥʝʪʽ ʪʘ ʢʦʨʠʩʥʽ ʜʣʷ ʣʶʜʠʥʠ. ʎʽ ʪʚʘʨʠʥʠ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ 

ʫ ʧʽʜʪʨʠʤʘʥʥʽ ʙʘʣʘʥʩʫ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʽ ʧʨʠʨʦʜʥʦʾ ʩʪʽʡʢʦʩʪʽ ʣʽʩʦʚʠʭ 

ʝʢʦʩʠʩʪʝʤ, ʚʠʩʪʫʧʘʶʯʠ ʦʜʥʠʤ ʟ ʥʘʡʚʧʣʠʚʦʚʽʰʠʭ ʩʪʨʠʤʫʶʯʠʭ ʬʘʢʪʦʨʽʚ 

ʱʦʜʦ ʩʧʘʣʘʭʽʚ ʯʠʩʝʣʴʥʦʩʪʽ ʣʽʩʦʚʠʭ ʢʦʤʘʭ-ʬʽʪʦʬʘʛʽʚ [1].  

ʈʫʢʦʢʨʠʣʽ ʻ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʙʘʛʘʪʴʦʭ ʙʽʦʛʝʦʮʝʥʦʟʽʚ, ʘ 

ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʦʭʦʨʦʥʘ ʧʨʠʨʦʜʥʠʭ ʩʧʽʣʴʥʦʪ ʥʝʤʦʞʣʠʚʘ 

ʙʝʟ ʧʦʚʥʦʛʦ ʟʥʘʥʥʷ ʧʨʦ ʽʩʪʦʨʠʯʥʽ ʟʤʽʥʠ ʪʘ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʨʫʢʦʢʨʠʣʠʭ 

ʋʢʨʘʾʥʠ ʪʘ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʱʠʥʠ ʟʦʢʨʝʤʘ. 

ʄʝʪʘ ʨʦʙʦʪʠ ï ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʬʘʫʥʠ 

ʨʫʢʦʢʨʠʣʠʭ, ʚʩʪʘʥʦʚʠʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʽʩʪʦʨʠʯʥʠʭ ʟʤʽʥ ʩʪʘʥʫ ʧʦʧʫʣʷʮʽʾ 

ʪʘ ʟʤʽʩʪʫ ʦʭʦʨʦʥʠ ʨʫʢʦʢʨʠʣʠʭ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʱʠʥʠ. 

ʇʽʜ ʯʘʩ ʥʘʪʫʨʥʦʛʦ ʚʠʚʯʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʝʤʧʽʨʠʯʥʠʡ ʤʝʪʦʜ, 

ʘ ʩʘʤʝ ʤʝʪʦʜ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʽ ʩʪʘʮʽʦʥʘʨʥʠʡ ʪʠʧ ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʽʟ ʟʘʢʣʘʜʘʥʥʷʤ ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʦʢ. ɺʧʨʦʜʦʚʞ ʚʩʴʦʛʦ ʯʘʩʫ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʨʦʚʦʜʠʣʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʨʫʢʦʢʨʠʣʠʭ ʤ. ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ ʪʘ ʡʦʛʦ 

ʦʢʦʣʠʮʴ. ʋʩʧʽʰʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʤʦʜʠʬʽʢʘʮʽʷ ʢʠʰʝʥʴʢʦʚʦʾ ʧʘʩʪʢʠ 

ʇɽʊ, ʷʢʫ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʜʣʷ ʣʦʚʫ ʢʘʞʘʥʽʚ ʥʘ ʚʠʣʴʦʪʽ ʟ ʜʫʧʝʣ, ʱʦ 

ʤʘʶʪʴ ʤʘʣʽ ʣʴʦʪʢʦʚʽ ʦʪʚʦʨʠ.  

ɺ ʣʽʪʥʽʡ ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʦʨʛʘʥʽʟʦʚʘʥʦ ʟʘ ʪʨʴʦʤʘ 

ʥʘʧʨʷʤʢʘʤʠ: ʧʨʦʚʝʜʝʥʥʷ ʤʘʨʰʨʫʪʥʠʭ ʽ ʤʘʨʰʨʫʪʥʦ-ʪʦʯʢʦʚʠʭ ʦʙʣʽʢʽʚ, 

ʧʦʰʫʢ ʩʭʦʚʠʱ ʪʘ ʾʭ ʦʙʩʪʝʞʝʥʥʷ, ʚʠʣʦʚ ʪʚʘʨʠʥ ʣʦʚʯʠʤʠ ʧʨʠʩʪʨʦʷʤʠ 

(ʩʘʯʢʦʤ, ʢʠʰʝʥʴʢʦʚʦʶ ʧʘʩʪʢʦʶ) ʙʽʣʷ ʩʭʦʚʠʱ, ʥʘ ʧʦʣʴʦʪʥʠʭ ʰʣʷʭʘʭ, ʚ 

ʤʽʩʮʷʭ ʤʠʩʣʠʚʩʴʢʦʾ ʘʢʪʠʚʥʦʩʪʽ ʨʫʢʦʢʨʠʣʠʭ. ʋ ʟʠʤʦʚʠʡ ʯʘʩ ʧʨʦʚʦʜʠʣʠ 

ʦʙʣʽʢ ʨʫʢʦʢʨʠʣʠʭ ʫ ʧʽʜʟʝʤʥʠʭ ʩʭʦʚʠʱʘʭ. 

ʂʦʥʪʘʢʪʥʦ ʙʫʣʦ ʦʛʣʷʥʫʪʦ ʙʽʣʴʰʝ 35 ʦʩʦʙʠʥ. ʇʨʠ ʢʦʥʪʘʢʪʥʦʤʫ 

ʦʛʣʷʜʽ ʨʝʻʩʪʨʫʚʘʣʘ ʚʠʜ, ʟʘʨʘʞʝʥʽʩʪʴ ʧʘʨʘʟʠʪʘʤʠ, ʨʦʟʤʽʨʠ. ɼʣʷ 

ʪʠʤʯʘʩʦʚʦʛʦ ʤʽʯʝʥʥʷ ʪʚʘʨʠʥ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʢʘʥʮʝʣʷʨʩʴʢʠʡ ʢʦʨʝʢʪʦʨ 

ʙʽʣʦʛʦ ʢʦʣʴʦʨʫ, ʱʦ ʥʘʥʦʩʠʣʠ ʥʘ ʰʝʨʩʪʴ ʤʽʞ ʚʫʭʘʤʠ ʪʚʘʨʠʥʠ. 
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ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʪʝʨʠʪʦʨʽʾ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ 16 ʚʠʜʽʚ ʨʷʜʫ ʈʫʢʦʢʨʠʣʽ (Chiroptera) (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʷ 1 

ɺʠʜʦʚʠʡ ʩʢʣʘʜ ʢʘʞʘʥʽʚ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ 

ʈʦʜʠʥʘ ʈʽʜ ɺʠʜ 

Rhinolophidae  Rhinolophus Rhinolophus hipposideros 
(Borkhausen, 1797) 

 
 
 
 
 
 
 

Vespert ilionidae  
 
 

 
 

Myotis 

Myotis bechsteinii (Kuhl, 1817) 

Myotis myotis (Borkhausen, 1797) 

Myotis daubentonii (Kuhl, 1817) 

Myotis brandtii (Eversmann, 1845) 

Myotis mystacinus (Kuhl, 1817) 

Myotis nattereri (Kuhl, 1817) 

Vespertilio Vespertilio murinus (Linnaeus,1758) 

Eptesicus Eptesicus serotinus (Schreber, 1774) 

Eptesicus nilssonii (Keyserling, 
Blasius, 1839) 

Nyctalus Nyctalus noctula (Schreber, 1774) 

Pipistrellus Pipistrellus kuhlii (Kuhl, 1819) 

Pipistrellus nathusii (Keyserling, 
Blasius, 1839) 

Pipistrellus pipistrellus (Schreber, 
1774) 

Plecotus Plecotus auritus (Linnaeus, 1758) 

Plecotus austriacus (Fischer, 1829) 

 

ɺʠʚʯʠʚʰʠ ʙʽʦʪʦʧʽʯʥʠʡ ʨʦʟʧʦʜʽʣ ʢʘʞʘʥʽʚ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʱʠʥʠ  ʯʽʪʢʦ 

ʚʠʜʥʦ, ʱʦ ʥʘ ʪʝʨʠʪʦʨʽʾ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʤʝʰʢʘʻ 8 ʚʠʜʽʚ 

ʩʧʝʣʝʦʙʽʦʥʪʽʚ: Rhinolophus ferrumequinum, Myotis bechsteinii, Myotis 

myotis, Myotis daubentonii, Myotis brandtii, Vespertilio murinus, Pipistrellus 

pipistrellus, Plecotus austriacus, 12 ʚʠʜʽʚ ʜʝʥʜʨʦʬʽʣʽʚ: Myotis nattereri, 

Myotis daubentonii, Myotis brandtii, Myotis mystacinus, Vespertilio murinus, 

Eptesicus nilssonii, Nyctalus noctula, Pipistrellus kuhlii, Pipistrellus nathusii, 

Pipistrellus pipistrellus, Plecotus auritus, Plecotus austriacus ʪʘ 9 ʚʠʜʽʚ 

ʩʠʥʘʥʪʨʦʧʽʚ: Nyctalus noctula, Pipistrellus kuhlii, Pipistrellus nathusii, 

Pipistrellus pipistrellus, Plecotus auritus, Plecotus austriacus, Vespertilio 

murinus, Eptesicus serotinus, Myotis daubentonii. 

ɺʠʜʠ ʨʷʜʫ ʈʫʢʦʢʨʠʣʽ ʚ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʧʦʰʠʨʝʥʽ 

ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ (ʨʠʩ. 1). 
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ʈʠʩ. 1. ʈʦʟʧʦʜʽʣ ʚʠʜʽʚ ʨʷʜʫ ʈʫʢʦʢʨʠʣʽ (Chiroptera) ʥʘ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʱʠʥʽ* 

*ʇʨʠʤʽʪʢʘ: ʮʠʬʨʘʤʠ ʧʦʟʥʘʯʝʥʽ ʚʠʜʠ ʨʷʜʫ ʈʫʢʦʢʨʠʣʽ: 1. Myotis daubentonii;  

2. Eptesicus serotinus; 3. Pipistrellus nathusii; 4. Myotis mystacinus;  

5. Pipistrellus pipistrellus; 6. Vespertilio murinus; 7. Myotis brandtii;  

8. Nyctalus noctula; 9. Plecotus auritus; 10.  Myotis myotis; 11. Eptesicus 

nilssonii; 12. Pipistrellus kuhlii; 13. Myotis bechsteinii; 14. Rhinolophus 

hipposideros; 15. Plecotus austriacus; 16. Pipistrellus kuhlii. 

 

ɿʘ ʦʩʪʘʥʥʽ 50 ʨʦʢʽʚ ʚʽʜʤʽʯʝʥʘ ʪʝʥʜʝʥʮʽʷ ʟʥʘʯʥʦʛʦ ʩʢʦʨʦʯʝʥʥʷ 

ʯʠʩʝʣʴʥʦʩʪʽ ʧʦʧʫʣʷʮʽʡ ʢʘʞʘʥʽʚ ʚ ʋʢʨʘʾʥʽ ʪʘ ʽ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ 

ʟʦʢʨʝʤʘ. ʉʝʨʝʜ ʧʨʠʯʠʥ, ʱʦ ʧʨʠʟʚʝʣʠ ʜʦ ʮʴʦʛʦ, ʦʩʥʦʚʥʠʤʠ ʻ:   

ü ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʨʠʜʘʪʥʠʭ ʩʭʦʚʠʱ;   

ü ʜʝʛʨʘʜʘʮʽʷ ʙʽʦʪʦʧʽʚ;   

ü ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʩʪʠʮʠʜʽʚ.   

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʽʩʪʦʨʠʯʥʽ ʟʤʽʥʠ ʯʠʩʝʣʴʥʦʩʪʽ ʢʘʞʘʥʽʚ ʥʘ ɯʚʘʥʦ-

ʌʨʘʥʢʽʚʱʠʥʽ (1940, 1970, 2013 ʨʦʢʠ) ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʘʢʠʭ ʚʠʟʥʘʯʥʠʢʽʚ 

ʷʢ: çɿʚʽʨʽ ʋʈʉʈè ʆ. ʆ. ʄʠʛʫʣʽʥʘ (1938), çɺʠʟʥʘʯʥʠʢ ʟʚʽʨʽʚ ʋʈʉʈè  

ʆ. ʇ. ʂʦʨʥʻʻʚʘ (1965) ʪʘ ʜʦʚʽʜʥʠʢ-ʚʠʟʥʘʯʥʠʢ çʉʩʘʚʮʽ ʋʢʨʘʾʥʠè  

ʉ. ɺ. ʄʝʞʞʝʨʽʥʘ ʪʘ ʆ. ɯ. ʃʘʰʢʦʚʦʾ (2013) [3, 4, 5]; ʩʣʽʜ ʟʘʫʚʘʞʠʪʠ ʽ 

ʧʦʟʠʪʠʚʥʫ ʜʠʥʘʤʽʢʫ, ʙʦ ʧʦʤʽʪʥʦ ʟʙʽʣʴʰʠʣʘʩʷ ʢʽʣʴʢʽʩʪʴ ʦʩʦʙʠʥ ʪʘʢʠʭ 

ʚʠʜʽʚ, ʷʢ: Myotis daubentonii, Vespertilio murinus, Eptesicus serotinus, 

Nyctalus noctula, Pipistrellus nathusii, Pipistrellus pipistrellus. ʎʝ 

ʧʦʟʠʪʠʚʥʝ ʷʚʠʱʝ ʤʦʞʥʘ ʧʦʚôʷʟʘʪʠ ʽʟ ʪʘʢʠʤʠ ʯʠʥʥʠʢʘʤʠ ʷʢ: ʟʙʽʣʴʰʝʥʥʷ 

ʚʽʢʫ ʣʽʩʫ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʜʫʧʣʠʩʪʠʭ ʜʝʨʝʚ, ʷʢʽ ʩʣʫʞʘʪʴ ʦʩʝʣʷʤʠ 

ʜʣʷ ʢʘʞʘʥʽʚ, ʪʘʢʦʞ ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʟʨʦʩʪʘʥʥʷ ʮʠʭ ʚʠʜʽʚ, ʟʘ 
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ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʦʢʠʥʫʪʠʭ ʙʫʜʠʥʢʽʚ.   

ʇʝʨʝʛʣʷʥʫʚʰʠ ʚʠʜʘʥʥʷ ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ ʋʢʨʘʾʥʠ [6, 7, 8] ʚʠʜʘʤʠ, 

ʢʦʪʨʽ ʧʦʪʨʘʧʠʣʠ ʜʦ ʚʩʽʭ ʮʠʭ ʪʨʴʦʭ ʯʝʨʚʦʥʠʭ ʩʧʠʩʢʽʚ, ʻ ʪʘʢʽ ʚʠʜʠ: 

Rhinolophus hipposideros, Myotis bechsteiniʽ, Myotis nattererʽ, Pipistrellus 

kuhlii. ʆʯʝʚʠʜʥʦ, ʱʦ ʥʘʡʫʨʘʟʣʠʚʽʰʠʤʠ ʻ ʝʚʦʣʶʮʽʡʥʦ ʥʘʡʜʘʚʥʽʰʽ 

ʩʧʝʣʝʦʙʽʦʥʪʥʽ ʛʨʫʧʠ: ʨʽʜ Rhinolophus, ʨʽʜ Myotis. ɺʽʜʥʦʩʥʦ 

ʙʣʘʛʦʧʦʣʫʯʥʠʤʠ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʜʝʥʜʨʦʬʽʣʽʚ, ʷʢʽ ʧʨʝʩʪʘʚʣʝʥʽ ʪʘʢʠʤʠ 

ʨʦʜʘʤʠ ʷʢ Nyctalus, Pipistrellus ʪʦʱʦ. 

ʄʦʞʥʘ ʚʽʜʤʽʪʠʪʠ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʤʝʥʰʝʥʥʷ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ, 

ʪʘʢʠʭ ʚʠʜʽʚ ʷʢ: Rhinolophus hipposideros, Myotis bechsteinii, Myotis 

myotis, Myotis nattereri,  Pipistrellus kuhlii. 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʜʘʥʘ ʛʨʫʧʘ ʪʚʘʨʠʥ ʢʦʤʬʦʨʪʥʦ ʩʝʙʝ ʧʦʯʫʚʘʣʘ ʪʘ 

ʟʨʦʩʪʘʣʘ ʥʘ ʪʝʨʠʪʦʨʽʾ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʥʝʦʙʭʽʜʥʦ: ʨʷʪʫʚʘʪʠ 

ʨʫʢʦʢʨʠʣʠʭ, ʷʢʽ ʧʦʪʨʘʧʠʣʠ ʚ ʘʥʪʨʦʧʦʛʝʥʥʽ ʧʘʩʪʢʠ, ʜʦʧʦʤʘʛʘʪʠ 

ʪʚʘʨʠʥʘʤ, ʚʠʩʥʘʞʝʥʠʤ ʚʟʠʤʢʫ ʪʘ ʧʦʩʪʨʘʞʜʘʣʠʤ ʽʟ ʚʠʥʠ ʣʶʜʠʥʠ, 

ʧʨʦʩʚʽʪʥʠʮʴʢʘ ʨʦʙʦʪʘ ʩʝʨʝʜ ʥʘʩʝʣʝʥʥʷ, ʟʤʝʥʰʠʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʝʩʪʠʮʠʜʽʚ, ʘ ʪʘʢʦʞ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʮʝʥʪʨʽʚ ʨʝʘʙʽʣʽʪʘʮʽʾ ʨʫʢʦʢʨʠʣʠʭ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 

1. ɻʦʜʣʝʚʩʴʢʘ ʆ.ɺ. ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʬʘʫʥʠ ʨʫʢʦʢʨʠʣʠʭ ʋʢʨʘʾʥʠ ʚ ʫʤʦʚʘʭ 
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ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʫ ʣʝʛʝʥʴ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʦʥʪʦʛʝʥʝʟʫ ʪʚʘʨʠʥ 

[1, 2]. ʃʝʛʝʥʽ ʦʢʨʽʤ ʘʝʨʦʜʠʥʘʤʽʯʥʦʾ ʪʘ ʙʘʨôʻʨʥʦʾ ʬʫʥʢʮʽʾ, ʷʢʘ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʩʣʠʟʦʚʠʤʠ ʦʙʦʣʦʥʢʘʤʠ ʙʨʦʥʭʽʘʣʴʥʦʛʦ ʜʝʨʝʚʘ ʽ 

ʘʣʴʚʝʦʣʷʨʥʠʤʠ ʤʘʢʨʦʬʘʛʘʤʠ, ʙʨʦʥʭʦʘʩʦʮʽʡʦʚʘʥʦʶ ʣʽʤʬʦʾʜʥʦʶ 

ʪʢʘʥʠʥʦʶ, ʚʠʢʦʥʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʢʣʽʪʠʥʥʽ ʪʘ ʛʫʤʦʨʘʣʴʥʽ ʽʤʫʥʥʽ 

ʨʝʘʢʮʽʾ, ʭʘʨʘʢʪʝʨ ʧʨʦʷʚʫ ʷʢʠʭ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʘʥʫ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ 

ʦʨʛʘʥʽʟʤʫ ʚʮʽʣʦʤʫ ʪʘ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʤʽʩʮʝʚʦ ʫ ʚʠʧʘʜʢʘʭ 

ʫʨʘʞʝʥʥʷ ʣʝʛʝʥʝʚʦʾ ʧʘʨʝʥʭʽʤʠ ʟʘ ʨʽʟʥʠʭ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ [3, 4]. 

ʄʝʪʦʶ ʥʘʰʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʥʷ  ʤʦʨʬʦʣʦʛʽʯʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʣʝʛʝʥʴ 20- 40-ʜʦʙʦʚʠʭ ʧʦʨʦʩʷʪ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʽ ʥʘ ʙʘʟʽ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʛʦ ʮʝʥʪʨʫ 

ʙʽʦʙʝʟʧʝʢʠ ʪʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʨʝʩʫʨʩʽʚ ɸʇʂ ɼʥʧʨʦʚʩʴʢʦʛʦ 

ʜʝʨʞʘʚʥʦʛʦ ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. ɼʦʩʣʽʜʞʫʚʘʣʠ ʣʝʛʝʥʽ 

ʢʣʽʥʽʯʥʦ ʟʜʦʨʦʚʠʭ 20-40 - ʜʦʙʦʚʠʭ  ʧʦʨʦʩʷʪ (ʧʦ n = 5). ʇʨʦʚʦʜʠʣʠ 

ʘʥʘʪʦʤʽʯʥʝ ʧʨʝʧʘʨʫʚʘʥʥʷ, ʚʠʤʽʨʶʚʘʥʥʷ ʜʦʚʞʠʥʠ, ʰʠʨʠʥʠ ʽ ʪʦʚʱʠʥʠ 

ʦʨʛʘʥʽʚ. ɺʽʜʥʦʩʥʫ ʧʣʦʱʫ ʯʘʩʪʦʢ ʣʝʛʝʥʴ ʚʠʟʥʘʯʘʣʠ ʤʘʩʰʪʘʙʥʦ-

ʢʦʦʨʜʠʥʘʪʥʠʤ ʤʝʪʦʜʦʤ. ɻʽʩʪʦʣʦʛʽʯʥʽ ʟʨʽʟʠ, ʫʱʽʣʴʥʝʥʽ ʧʘʨʘʬʽʥʦʤ, 

ʚʠʛʦʪʦʚʣʷʣʠ ʥʘ ʩʘʥʥʦʤʫ ʤʽʢʨʦʪʦʤʽ ʟ ʧʦʜʘʣʴʰʠʤ ʟʘʙʘʨʚʣʝʥʥʷʤ ʾʭ 

ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ ʟʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʶ ʤʝʪʦʜʠʢʦʶ.  

ɺʩʪʘʥʦʚʠʣʠ, ʱʦ ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʣʝʛʝʥʴ ʟʙʽʣʴʰʫʶʪʴʩʷ ʟ 

ʚʽʢʦʤ ʪʚʘʨʠʥ. ʉʪʨʫʢʪʫʨʘ ʙʨʦʥʭʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʫʧʝʥʥʷ ʾʭ ʛʘʣʫʞʝʥʥʷ. 

ɸʣʴʚʝʦʣʠ ʤʘʶʪʴ ʥʝʦʜʥʘʢʦʚʠʡ ʧʨʦʩʚʽʪ ʥʘ ʪʣʽ ʪʝʨʤʽʥʘʣʴʥʠʭ ʙʨʦʥʭʽʦʣ ʟ 

ʤʘʡʞʝ ʩʪʘʙʽʣʴʥʠʤ ʜʽʘʤʝʪʨʦʤ.  

ɸʙʩʦʣʶʪʥʘ ʤʘʩʘ ʣʝʛʝʥʴ ʟʙʽʣʴʰʫʻʪʴʩʷ ʘʩʠʥʭʨʦʥʥʦ ʟ ʚʽʢʦʤ ʪʚʘʨʠʥ, 

ʘ ʚʽʜʥʦʩʥʘ ʤʘʻ ʪʝʥʜʝʥʮʽʶ ʜʦ ʧʦʩʪʫʧʦʚʦʛʦ ʟʤʝʥʰʝʥʥʷ, ʱʦ ʟʫʤʦʚʣʝʥʦ 

ʽʥʪʝʥʩʠʚʥʠʤ ʨʦʩʪʦʤ ʾʭ ʞʠʚʦʾ ʤʘʩʠ. ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʘʢʦʥʦʤʽʨʥʘ 

ʪʝʥʜʝʥʮʽʷ ʜʦ ʧʨʝʚʘʣʶʚʘʥʥʷ ʤʘʩʠ ʧʨʘʚʦʾ ʣʝʛʝʥʽ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʾʭ ʙʫʜʦʚʠ ʡ ʪʦʧʦʛʨʘʬʽʾ. ʅʘʡʙʽʣʴʰʫ ʚʽʜʥʦʩʥʫ ʧʣʦʱʫ ʚ 

ʦʙʦʭ ʣʝʛʝʥʷʭ ʤʘʻ ʢʘʫʜʘʣʴʥʘ ʯʘʩʪʢʘ, ʘ ʥʘʡʤʝʥʰʫ ï ʢʨʘʥʽʘʣʴʥʘ ʪʘ 

ʜʦʜʘʪʢʦʚʘ. ʂʦʝʬʽʮʽʻʥʪ ʘʩʠʤʝʪʨʽʾ ʣʝʛʝʥʴ ʫ 20- ʜʦʙʦʚʠʭ ʧʦʨʦʩʷʪ 

ʩʪʘʥʦʚʠʪʴ 1,16, ʪʦʜʽ ʷʢ ʫ 30-ʜʦʙʦʚʦʤʫ ʚʽʮʽ ʚʽʥ ʜʝʱʦ ʟʙʽʣʴʰʫʻʪʴʩʷ, 

ʜʦʩʷʛʘʶʯʠ 1,24, ʘ ʫ ʧʦʜʘʣʴʰʦʤʫ - ʟʤʝʥʰʫʻʪʴʩʷ ʜʦ 1,24 ʫ ʪʚʘʨʠʥ 40-

ʜʦʙʦʚʦʛʦ ʚʽʢʫ. ʇʨʠ ʮʴʦʤʫ ʜʦʚʞʠʥʘ ʦʨʛʘʥʘ ʧʨʝʚʘʣʶʻ ʥʘʜ ʡʦʛʦ 

ʰʠʨʠʥʦʶ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʚʽʜʥʦʩʥʦ ʚʫʟʴʢʦʶ ʛʨʫʜʥʦʶ ʢʣʽʪʠʥʦʶ. 

ʄʦʨʬʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʣʝʛʝʥʴ ʧʦʨʦʩʷʪ ʟʙʽʣʴʰʫʶʪʴʩʷ ʧʦʩʪʫʧʦʚʦ. ʋ 

ʧʨʘʚʽʡ ʣʝʛʝʥʽ ʧʨʝʚʘʣʶʻ ʜʦʚʞʠʥʘ ʽ ʪʦʚʱʠʥʘ, ʘ ʫ ʣʽʚʽʡ ï ʰʠʨʠʥʘ ʦʨʛʘʥʘ.  

ʄʽʢʨʦʩʢʦʧʽʯʥʦ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʦʜʠʥʠʮʷ ʣʝʛʝʥʴ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʘʮʠʥʫʩʦʤ, ʱʦ ʫʪʚʦʨʝʥʠʡ ʩʫʢʫʧʥʽʩʪʶ ʘʣʴʚʝʦʣ, ʷʢʽ 

ʣʦʢʘʣʽʟʫʶʪʴʩʷ ʫ ʩʪʽʥʢʘʭ ʨʝʩʧʽʨʘʪʦʨʥʠʭ ʙʨʦʥʭʽʦʣ, ʘʣʴʚʝʦʣʷʨʥʠʭ ʭʦʜʽʚ ʽ 

ʤʽʰʝʯʢʽʚ. ɸʮʠʥʫʩ ʧʦʯʠʥʘʻʪʴʩʷ ʨʝʩʧʽʨʘʪʦʨʥʦʶ ʙʨʦʥʭʽʦʣʦʶ, ʷʢʘ 

ʜʠʭʦʪʦʤʽʯʥʦ ʧʦʜʽʣʷʻʪʴʩʷ, ʘ ʧʦʪʽʤ ʛʘʣʫʟʠʪʴʩʷ ʥʘ ʘʣʴʚʝʦʣʷʨʥʽ ʭʦʜʠ ʽ 
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ʟʘʢʽʥʯʫʻʪʴʩʷ ʘʣʴʚʝʦʣʷʨʥʠʤʠ ʤʽʰʝʯʢʘʤʠ. ɸʣʴʚʝʦʣʠ ʤʘʶʪʴ ʨʽʟʥʽ 

ʨʦʟʤʽʨʠ, ʱʦ ʚʠʷʚʣʷʻʪʴʩʷ ʫ ʧʦʨʦʩʷʪ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʧʝʨʽʦʜʫ 

ʜʦʩʣʽʜʞʝʥʥʷ. ɸʮʠʥʫʩʠ ʚʠʜʦʢʨʝʤʣʝʥʽ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʪʦʥʢʠʤʠ 

ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʠʤʠ ʧʝʨʝʪʠʥʢʘʤʠ, ʷʢʽ ʟ ʚʽʢʦʤ ʪʚʘʨʠʥ ʜʝʱʦ 

ʧʦʪʦʚʱʫʶʪʴʩʷ. ʇʨʦʰʘʨʢʠ ʧʫʭʢʦʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ, ʱʦ 

ʚʽʜʦʢʨʝʤʣʶʶʪʴ ʯʘʩʪʦʯʢʠ ʣʝʛʝʥʴ ʫ ʧʦʨʦʩʷʪ ʨʦʟʚʠʥʝʥʽ. ɹʨʦʥʭʽʘʣʴʥʝ 

ʜʝʨʝʚʦ ʫʪʚʦʨʝʥʝ ʙʨʦʥʭʘʤʠ, ʱʦ ʤʘʶʪʴ ʨʽʟʥʠʡ ʢʘʣʽʙʨ. ʉʪʽʥʢʘ ʢʨʫʧʥʠʭ ʽ 

ʩʝʨʝʜʥʽʭ ʙʨʦʥʭʽʚ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʯʦʪʠʨʴʦʭ ʦʙʦʣʦʥʦʢ: ʩʣʠʟʦʚʦʾ, 

ʧʽʜʩʣʠʟʦʚʦʾ ʦʩʥʦʚʠ, ʬʽʙʨʦʟʥʦ-ʭʨʷʱʦʚʦʾ ʪʘ ʘʜʚʝʥʪʠʮʽʡʥʦʾ. ʉʣʠʟʦʚʘ 

ʦʙʦʣʦʥʢʘ ï ʪʨʠʰʘʨʦʚʘ, ʚʢʨʠʪʘ ʤʠʛʦʪʣʠʚʠʤ ʙʘʛʘʪʦʨʷʜʥʠʤ ʝʧʽʪʝʣʽʻʤ. ɯʟ 

ʟʤʝʥʰʝʥʥʷʤ ʢʘʣʽʙʨʫ ʙʨʦʥʭʽʚ ʚʠʩʦʪʘ ʾʭ ʝʧʽʪʝʣʽʘʣʴʥʦʛʦ ʰʘʨʫ 

ʧʦʪʦʥʰʫʻʪʴʩʷ ʥʘ ʪʣʽ ʟʤʽʥʠ ʬʦʨʤʠ ʢʣʽʪʠʥ ʚʽʜ ʧʨʠʟʤʘʪʠʯʥʠʭ ʜʦ ʢʫʙʽʯʥʠʭ. 

ʇʦʚʝʨʭʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʩʢʣʘʜʯʘʩʪʘ. ʄôʷʟʦʚʘ ʧʣʘʩʪʠʥʢʘ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʚʠʨʘʞʝʥʘ. ʋ ʧʽʜʩʣʠʟʦʚʽʡ ʦʩʥʦʚʽ ʤʽʩʪʷʪʴʩʷ ʟʘʣʦʟʠ. ʌʽʙʨʦʟʥʦ-

ʭʨʷʱʦʚʘ ʦʙʦʣʦʥʢʘ ʫʪʚʦʨʝʥʘ ʚʝʣʠʢʠʤʠ ʧʣʘʩʪʠʥʘʤʠ ʭʨʷʱʘ. ʊʦʚʱʠʥʘ 

ʬʽʙʨʦʟʥʦ-ʭʨʷʱʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʨʝʚʘʣʶʻ ʫ ʩʝʨʝʜʥʽʭ ʪʘ ʚʝʣʠʢʠʭ ʙʨʦʥʭʘʭ. 

ɸʜʚʝʥʪʠʮʽʡʥʘ ʦʙʦʣʦʥʢʘ ʙʨʦʥʭʽʚ ʧʦʙʫʜʦʚʘʥʘ ʟ ʚʦʣʦʢʥʠʩʪʦʾ ʩʧʦʣʫʯʥʦʾ 

ʪʢʘʥʠʥʠ, ʱʦ ʧʝʨʝʭʦʜʠʪʴ ʫ ʤʽʞʯʘʩʪʦʯʢʦʚʫ ʩʧʦʣʫʯʥʫ ʪʢʘʥʠʥʫ ʧʘʨʝʥʭʽʤʠ 

ʣʝʛʝʥʴ. ʈʦʟʚʠʪʦʢ ʤʽʞʯʘʩʪʦʯʢʦʚʦʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʫ ʧʦʨʦʩʷʪ 

ʧʘʪʦʛʝʥʝʪʠʯʥʦ ʩʧʨʠʷʻ ʙʨʦʥʭʦʧʥʝʚʤʦʥʽʷʤ ʨʽʟʥʦʛʦ ʛʝʥʝʟʫ. ʋ ʧʽʜʩʣʠʟʦʚʽʡ 

ʦʩʥʦʚʽ ʣʦʢʘʣʽʟʫʶʪʴʩʷ ʢʽʥʮʝʚʽ ʚʽʜʜʽʣʠ ʟʘʣʦʟ. ʋ ʙʨʦʥʭʘʭ ʩʝʨʝʜʥʴʦʛʦ 

ʢʘʣʽʙʨʫ ʟʤʝʥʰʫʶʪʴʩʷ ʨʦʟʤʽʨʠ ʭʨʷʱʦʚʠʭ ʧʣʘʩʪʠʥ. ʉʪʽʥʢʘ ʤʘʣʠʭ ʙʨʦʥʭʽʚ 

ʩʢʣʘʜʘʻʪʴʩʷ ʣʠʰʝ ʟ ʜʚʦʭ ʦʙʦʣʦʥʦʢ: ʩʣʠʟʦʚʦʾ ʽ ʘʜʚʝʥʪʠʮʽʡʥʦʾ, ʘ 

ʬʽʙʨʦʟʥʦ-ʭʨ̫ʱʦʚʘ ï ʚʽʜʩʫʪʥʷ. ɽʧʽʪʝʣʽʡ ʩʪʘʻ ʜʚʦʨʷʜʥʠʤ ʢʫʙʽʯʥʠʤ 

ʤʠʛʦʪʣʠʚʠʤ, ʘ ʽʟ ʟʤʝʥʰʝʥʥʷʤ ʢʘʣʽʙʨʫ ʙʨʦʥʭʽʚ ï ʦʜʥʦʨʷʜʥʠʤ, ʚ ʥʴʦʤʫ 

ʥʝ ʤʘʻ ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ ʢʣʽʪʠʥ. ʉʢʣʘʜʯʘʩʪʽʩʪʴ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʤʝʥʰ 

ʚʠʨʘʞʝʥʘ. ʄôʷʟʦʚʘ ʧʣʘʩʪʠʥʢʘ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʩʪʘʻ ʟʥʘʯʥʦ ʪʦʚʱʦʶ 

ʱʦʜʦ ʚʩʽʻʾ ʩʪʽʥʢʠ ʙʨʦʥʭʘ. ɺʽʜʩʫʪʥʽʩʪʴ ʭʨʷʱʦʚʦʾ ʦʙʦʣʦʥʢʠ ʥʘ ʪʣʽ 

ʟʥʘʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʛʣʘʜʢʦʾ ʤôʷʟʦʚʦʾ ʪʢʘʥʠʥʠ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʘ 

ʮʠʨʢʫʣʷʨʥʦ, ʩʧʨʠʷʻ ʤʘʡʞʝ ʧʦʚʥʦʤʫ ʧʝʨʝʢʨʠʪʪʶ ʙʨʦʥʭʽʚ ʧʨʠ ʨʦʟʚʠʪʢʫ 

ʩʧʘʟʤʘʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʋ ʜʝʷʢʠʭ ʪʚʘʨʠʥ 20-ʜʦʙʦʚʦʛʦ ʚʽʢʫ ʚʠʷʚʣʠʣʠ 

ʥʝʟʥʘʯʥʽ ʜʽʣʷʥʢʠ ʘʪʝʣʝʢʪʘʟʽʚ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʜʝʷʢʫ ʥʝʟʘʚʝʨʰʝʥʽʩʪʴ 

ʩʪʨʫʢʪʫʨ, ʷʢʘ ʟʘʣʠʰʠʣʘʩʷ ʟ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʧʝʨʽʦʜʫ ʪʚʘʨʠʥ.  ʅʘʷʚʥʽʩʪʴ 

ʘʪʝʣʝʢʪʘʪʠʯʥʠʭ ʘʣʴʚʝʦʣ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʙʨʥʭʦʧʥʝʚʤʦʥʽʡ ʚ ʮʠʭ 

ʜʽʣʷʥʢʘʭ. ʅʘʡʯʘʩʪʽʰʝ ʘʪʝʣʝʢʪʘʟʠ ʤʽʩʪʷʪʴʩʷ ʫ ʧʝʨʠʬʝʨʠʯʥʠʭ ʜʽʣʷʥʢʘʭ 

ʦʨʛʘʥʫ, ʥʘʩʘʤʧʝʨʝʜ, ʫ ʢʨʘʥʽʘʣʴʥʠʭ ʯʘʩʪʢʘʭ ʦʨʛʘʥʽʚ.  

ɺʠʩʥʦʚʢʠ. ʄʦʨʬʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʣʝʛʝʥʴ ʧʦʨʦʩʷʪ  

20-40-ʜʦʙʦʚʦʛʦ ʚʽʢʫ  ʟʤʽʥʶʶʪʴʩʷ ʘʩʠʥʭʨʦʥʥʦ, ʧʦʩʪʫʧʦʚʦ ʟʙʽʣʴʰʫʶʯʠʩʴ. 

ʋ ʧʨʘʚʽʡ ʣʝʛʝʥʽ ʧʨʝʚʘʣʶʻ ʜʦʚʞʠʥʘ ʽ ʪʦʚʱʠʥʘ, ʘ ʫ ʣʽʚʽʡ ï ʰʠʨʠʥʘ 

ʦʨʛʘʥʘ. ʄʘʢʩʠʤʘʣʴʥʦʾ ʚʽʜʥʦʩʥʦʾ ʧʣʦʱʽ ʜʦʩʷʛʘʶʪʴ ʢʘʫʜʘʣʴʥʽ ʯʘʩʪʢʠ 

ʦʨʛʘʥʽʚ, ʤʽʥʽʤʘʣʴʥʦʾ ï ʢʨʘʥʽʘʣʴʥʽ ʪʘ ʜʦʜʘʪʢʦʚʽ. ʃʝʛʝʥʽ ʫ ʧʦʨʦʩʷʪ  
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20-ʜʦʙʦʚʦʛʦ ʚʽʢʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʜʽʣʷʥʦʢ ʘʪʝʣʝʢʪʘʟʽʚ 

ʧʝʨʝʚʘʞʥʦ ʫ ʢʨʘʥʽʘʣʴʥʽʡ ʯʘʩʪʮʽ ʦʨʛʘʥʫ. ɸʙʩʦʣʶʪʥʘ ʤʘʩʘ ʣʝʛʝʥʴ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʘʩʠʥʭʨʦʥʥʦ ʟ ʚʽʢʦʤ ʪʚʘʨʠʥ, ʘ ʚʽʜʥʦʩʥʘ ï ʤʘʻ ʪʝʥʜʝʥʮʽʶ 

ʜʦ ʟʤʝʥʰʝʥʥʷ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʽʥʪʝʥʩʠʚʥʠʤ ʨʦʩʪʦʤ ʤʘʩʠ ʪʽʣʘ ʪʚʘʨʠʥ.  
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ɺɯʂʆɺɯ ɿʄɯʅʀ ɻʃʆʊʂʆɺʀʍ ɿʋɹɯɺ ʊʆɺʉʊʆʃʆɹʀʂɸ 
ɹɯʃʆɻʆ HYPOPHTHALMICHTHYS MOLITRIX  

(VALENCIENNES, 1844)  

ɻʨʘʙʽʪʯʝʥʢʦ ʊ.ɺ., ʂʝʜʨʦʚ ɹ.ʖ. 

ʅʽʞʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʄʠʢʦʣʠ ɻʦʛʦʣʷ 

 

ɹʘʛʘʪʦ ʚʠʜʽʚ ʢʦʨʦʧʦʚʠʭ ʨʠʙ ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʤʦʨʬʦʣʦʛʽʾ ʽ 

ʧʦʣʦʞʝʥʥʷ ʛʣʦʪʢʦʚʠʭ ʟʫʙʽʚ. ɼʣʷ ʮʽʣʝʡ ʪʘʢʩʦʥʦʤʽʯʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʾʭ ʟʦʚʥʽʰʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʢʽʣʴʢʽʩʪʴ ʪʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʫ 

ʛʣʦʪʮʽ. ɺʠʙʫʭ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʢʦʨʦʧʦʚʠʭ, ʨʦʟʩʝʣʝʥʥʷ ʾʭ ʤʘʡʞʝ ʧʦ 

ʚʩʴʦʤʫ ʩʚʽʪʽ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ, ʽʤʦʚʽʨʥʦ, ʩʘʤʝ ʬʝʥʦʪʠʧʽʯʥʦʶ 

ʧʣʘʩʪʠʯʥʽʩʪʶ ʦʩʪʘʥʥʴʦʾ ʟʷʙʨʦʚʦʾ ʜʫʛʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʜʽʘʧʘʟʦʥʫ 

ʤʦʞʣʠʚʠʭ ʚʘʨʽʘʮʽʡ ʛʣʦʪʢʦʚʠʭ ʟʫʙʽʚ ʚʘʞʣʠʚʝ ʷʢ ʜʣʷ ʚʠʚʯʝʥʥʷ 

ʛʝʥʝʪʠʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʱʦ ʢʦʥʪʨʦʣʶʶʪʴ ʬʦʨʤʫ ʽ ʨʦʟʧʦʜʽʣ ʟʫʙʽʚ, ʪʘʢ ʽ ʟ 

ʪʦʯʢʠ ʟʦʨʫ ʧʘʣʝʦʥʪʦʣʦʛʽʾ ʪʘ ʝʢʦʣʦʛʽʾ, ʘʜʞʝ ʥʘʚʽʪʴ ʫ ʜʨʽʙʥʠʭ ʨʠʙ ʛʣʦʪʢʦʚʽ 

ʟʫʙʠ ʟʙʝʨʽʛʘʶʪʴʩʷ ʤʘʡʞʝ ʚ ʥʝʟʤʽʥʥʦʤʫ ʩʪʘʥʽ ʥʝ ʛʽʨʰʝ, ʘ ʽʥʦʜʽ ʡ ʢʨʘʱʝ 

ʟʘ ʽʥʰʽ ʯʘʩʪʠʥʠ ʩʢʝʣʝʪʫ ʽ ʥʝʩʫʪʴ ʥʘ ʩʦʙʽ ʚʽʜʙʠʪʦʢ ʫʤʦʚ ʽʩʥʫʚʘʥʥʷ ʪʘ 

ʭʘʨʯʦʚʦʛʦ ʨʘʮʽʦʥʫ.  

ʄʝʪʦʶ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʷʚʣʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ 

ʚʽʢʦʚʠʭ ʟʤʽʥ ʛʣʦʪʢʦʚʠʭ ʟʫʙʽʚ ʪʦʚʩʪʦʣʦʙʠʢʘ ʙʽʣʦʛʦ Hypophthalmichthys 

molitrix (Valenciennes, 1844). ɼʣʷ ʨʦʙʦʪʠ ʚʠʢʦʨʠʩʪʘʥʦ ʤʘʪʝʨʽʘʣ, 

ʦʪʨʠʤʘʥʠʡ ʚʽʜ 27 ʦʩʦʙʠʥ ʪʦʚʩʪʦʣʦʙʠʢʘ ʙʽʣʦʛʦ ʨʽʟʥʦʛʦ ʚʽʢʫ (ʚʽʜ ʦʜʥʦʛʦ 

ʜʦ ʚʦʩʴʤʠ ʨʦʢʽʚ), ʷʢʽ ʙʫʣʠ ʚʠʣʦʚʣʝʥʽ ʚ ʧʝʨʽʦʜ ʟ 30 ʣʠʩʪʦʧʘʜʘ 2018 ʨʦʢʫ 
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ʜʦ 28 ʩʝʨʧʥʷ 2019 ʨʦʢʫ ʚ ʩʪʘʚʢʘʭ ʩʝʣʠʱʘ ɼʠʤʠʪʨʦʚʦ ʪʘ ʩʝʣʠʱʘ 

ʂʘʪʝʨʠʥʽʚʢʘ ɼʦʥʝʮʴʢʦʾ ʦʙʣʘʩʪʽ.  

ɺʠʜʦʟʤʽʥʝʥʘ 5 ʟʷʙʨʦʚʘ ʜʫʛʘ ʪʦʚʩʪʦʣʦʙʠʢʘ ʤʘʻ ʚʠʛʣʷʜ ʙʫʢʚʠ ɻ, ʧʨʠ 

ʯʦʤʫ ʢʦʨʦʪʢʝ ʧʣʝʯʝ (ʜʦʨʟʘʣʴʥʠʡ ʚʽʜʨʦʩʪʦʢ) ʩʧʨʷʤʦʚʘʥʦ ʫʛʦʨʫ ʽ ʜʝʱʦ 

ʚʧʝʨʝʜ ʜʦ ʩʣʫʭʦʚʦʾ ʜʽʣʷʥʢʠ ʨʠʙʠ, ʘ ʜʦʚʛʝ (ʚʝʥʪʨʘʣʴʥʠʡ ʘʙʦ ʟʫʙʥʠʡ 

ʚʽʜʨʦʩʪʦʢ) ï ʚʥʠʟ ʽ ʚʧʝʨʝʜ ʜʦ ʛʣʦʪʢʠ. ʅʘ ʢʘʫʜʘʣʴʥʦʤʫ ʢʽʥʮʽ ʜʦʚʛʦʛʦ 

ʧʣʝʯʘ, ʚ ʤʽʩʪʽ, ʜʝ ʚʽʜ ʥʴʦʛʦ ʧʦʯʠʥʘʻʪʴʩʷ ʢʦʨʦʪʢʝ ʧʣʝʯʝ, ʽ ʨʦʟʤʽʱʫʻʪʴʩʷ 

ʨʽʚʥʠʡ ʨʷʜ ʛʣʦʪʢʦʚʠʭ ʟʫʙʽʚ. ʉʘʤʘ ʜʫʛʘ ʜʫʞʝ ʚʠʪʦʥʯʝʥʘ, ʤʘʻ ʚʝʣʠʢʽ 

ʦʪʚʦʨʠ, ʨʦʟʜʽʣʝʥʽ ʥʘ ʨʽʟʥʽ ʟʘ ʨʦʟʤʽʨʦʤ ʢʦʤʽʨʢʠ ʢʽʩʪʢʦʚʠʤʠ ʪʨʘʙʝʢʫʣʘʤʠ. 

ʂʫʪ ʤʽʞ ʜʦʨʟʘʣʴʥʠʤ ʽ ʚʝʥʪʨʘʣʴʥʠʤ ʚʽʜʨʦʩʪʢʘʤʠ ʤʘʻ ʪʝʥʜʝʥʮʽʶ ʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʟ ʚʽʢʦʤ. ʊʘʢ, ʫ ʜʚʦʨʽʯʥʠʭ ʦʩʦʙʠʥ ʚʽʥ ʜʦʨʽʚʥʶʻ ʚ ʩʝʨʝʜʥʴʦʤʫ 

87Á, ʫ ʪʨʠʨʽʯʥʠʭ ʦʩʦʙʠʥ ʮʝʡ ʢʫʪ ʚʞʝ ʩʷʛʘʻ ʟʥʘʯʝʥʥʷ ʫ 93Á, ʫ 

ʯʦʪʠʨʠʨʽʯʥʠʭ ï 103Á, ʘ ʫ ʚʦʩʴʤʠʨʽʯʥʦʾ ʦʩʦʙʠʥʠ ï 107Á.  

ɻʣʦʪʢʦʚʽ ʟʫʙʠ ʪʦʚʩʪʦʣʦʙʠʢʘ ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʽ, ʩʪʠʩʥʫʪʽ, ʦʜʥʦʨʷʜʥʽ 

(ʧʦ 4 ʟʫʙʘ ʫ ʢʦʞʥʦʤʫ ʨʷʜʽ) ʟ ʜʦʙʨʝ ʚʠʨʘʞʝʥʦʶ ʫ ʚʽʮʽ 1ï2 ʨʦʢʽʚ 

ʩʢʣʘʜʯʘʩʪʽʩʪʶ ʞʫʚʘʣʴʥʦʾ ʧʦʚʝʨʭʥʽ, ʷʢʘ ʧʦʩʪʫʧʦʚʦ ʟ ʚʽʢʦʤ ʟʥʠʢʘʻ ʽ 

ʧʦʚʝʨʭʥʷ ʩʪʘʻ ʛʣʘʜʝʥʴʢʦʶ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʦʢʨʝʤʽ ʟʫʙʠ, ʥʘʚʽʪʴ ʫ ʚʽʮʽ  

5ï6 ʨʦʢʽʚ, ʚʩʝ ʱʝ ʤʘʶʪʴ ʥʝʟʥʘʯʥʽ ʟʘʣʠʰʢʠ ʞʫʚʘʣʴʥʠʭ ʩʢʣʘʜʦʢ ʽ ʻ ʤʝʥʰ 

ʩʪʦʯʝʥʠʤʠ, ʥʽʞ ʽʥʰʽ ʟʫʙʠ ʫ ʮʴʦʤʫ ʞ ʨʷʜʫ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʩʚʽʜʯʝʥʥʷʤ ʘʙʦ 

ʟʘʤʽʥʠ ʚʪʨʘʯʝʥʦʛʦ ʟʫʙʘ, ʘʙʦ ʞ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʶ ʨʦʟʧʦʜʽʣʫ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʽʜ ʯʘʩ ʩʧʨʝʩʦʚʫʚʘʥʥʷ ʧʣʘʥʢʪʦʥʥʠʭ ʚʦʜʦʨʦʩʪʝʡ ʫ ʢʦʤ. 

ʆʪʨʠʤʘʥʽ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʽʢʫ 

ʜʦʚʞʠʥʘ ʟʫʙʥʦʛʦ ʨʷʜʫ ʤʘʻ ʥʝʟʥʘʯʥʫ ʤʽʥʣʠʚʽʩʪʴ (CV ʟʥʘʭʦʜʠʪʴʩʷ ʫ 

ʤʝʞʘʭ ʚʽʜ 3 ʜʦ 11%), ʪʦʜʽ ʷʢ ʪʦʚʱʠʥʘ ʦʢʨʝʤʠʭ ʟʫʙʽʚ ʤʘʻ ʩʝʨʝʜʥʽ 

ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʚʘʨʽʘʮʽʾ (10-20%), ʧʨʠ ʯʦʤʫ ʥʘʡʙʽʣʴʰʝ 

ʢʦʣʠʚʘʻʪʴʩʷ ʪʦʚʱʠʥʘ ʪʨʝʪʴʦʛʦ ʟʫʙʘ. ɺʽʜʤʽʪʠʤʦ ʪʘʢʦʞ, ʱʦ ʫ 

ʜʦʩʣʽʜʞʝʥʠʭ ʥʘʤʠ ʦʩʦʙʠʥ ʙʫʣʘ ʥʘʷʚʥʘ ʘʩʠʤʝʪʨʽʷ ʤʽʞ ʜʦʚʞʠʥʦʶ 

ʧʨʘʚʦʛʦ ʽ ʣʽʚʦʛʦ ʨʷʜʫ ʟʫʙʽʚ ʥʘ ʧʝʨʰʦʤʫ ʨʦʮʽ ʞʠʪʪʷ, ʦʜʥʘʢ ʚʞʝ ʥʘ 

ʜʨʫʛʦʤʫ ʨʦʮʽ ʞʠʪʪʷ ʨʠʙʠ ʚʦʥʘ ʟʥʠʢʘʻ. ɯ ʭʦʯʘ ʜʦʚʞʠʥʘ ʟʫʙʥʦʛʦ ʨʷʜʫ ʟ 

ʨʦʢʫ ʚ ʨʽʢ ʚ ʮʽʣʦʤʫ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʩʪʘʪʠʩʪʠʯʥʦʾ ʨʽʟʥʠʮʽ ʤʽʞ ʾʾ ʟʥʘʯʝʥʥʷʤ 

ʥʘ ʧʝʨʰʦʤʫ ʽ ʜʨʫʛʦʤʫ ʨʦʢʘʤʠ ʞʠʪʪʷ ʥʝʤʘʻ, ʚʦʥʘ ʩʪʘʻ ʟʥʘʯʫʱʦʶ ʧʨʠ 

ʧʦʨʽʚʥʷʥʥʽ ʟʫʙʥʦʛʦ ʨʷʜʫ ʨʠʙ ʧʝʨʰʦʛʦ/ʪʨʝʪʴʦʛʦ ʽ ʥʘʩʪʫʧʥʠʭ ʨʦʢʽʚ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʤʦʞʝʤʦ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʧʦʤʽʪʥʠʡ ʧʨʠʨʽʩʪ ʨʠʙʠ ʜʦ 

ʪʨʝʪʴʦʛʦ ʨʦʢʫ ʞʠʪʪʷ, ʧʽʩʣʷ ʯʦʛʦ ʜʦʚʞʠʥʘ ʟʫʙʥʦʛʦ ʨʷʜʫ ʟʥʦʚʫ ʟʤʽʥʶʻʪʴʩʷ 

ʧʦʚʽʣʴʥʦ, ʜʦʩʷʛʘʶʯʠ ʤʘʢʩʠʤʫʤʫ ʫ ʤʝʞʘʭ 20ï21 ʤʤ.  

ʅʘ ʜʫʤʢʫ ʥʘʫʢʦʚʮʽʚ, ʷʢʽ ʚʠʚʯʘʶʪʴ ʛʣʦʪʢʦʚʽ ʟʫʙʠ ʨʠʙ, ʢʽʣʴʢʽʩʪʴ, 

ʨʦʟʤʽʨ ʽ ʩʪʨʫʢʪʫʨʘ ʟʫʙʽʚ ʥʘ ʱʝʣʝʧʥʠʭ ʽ ʛʣʦʪʢʦʚʠʭ ʢʽʩʪʢʘʭ ʨʠʙ ʧʦʚ'ʷʟʘʥʽ ʟ 

ʪʠʧʦʤ ʩʧʦʞʠʚʘʥʦʾ ʾʞʽ. ɹʝʨʢʦʚʠʯ ɹ. ʪʘ ʐʝʣʣʽʩ ʇ. ʟʘʟʥʘʯʘʶʪʴ, ʱʦ 

ʪʨʦʬʽʯʥʘ ʘʜʘʧʪʘʮʽʷ ʧʦʣʷʛʘʻ ʚ ʧʽʜʚʠʱʝʥʽʡ ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʛʣʦʪʦʯʥʦʛʦ 

ʟʫʙʥʦʛʦ ʨʷʜʫ ʜʣʷ ʟʘʭʦʧʣʝʥʥʷ ʾʞʽ ʽ ʦʙʨʦʙʢʠ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ [1]. 

ɻʨʫʙʠʯ ɻ., ʜʦʩʣʽʜʞʫʶʯʠ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʜʽʻʪʦʶ, ʛʦʜʫʚʘʥʥʷʤ 
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ʢʦʨʦʧʦʚʠʭ ʨʠʙ ʪʘ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʟʤʽʥʘʤʠ, ʟôʷʩʫʚʘʚ, ʱʦ ʛʣʦʪʢʦʚʽ ʟʫʙʠ 

ʧʽʜʜʘʶʪʴʩʷ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʥʘʧʨʠʢʣʘʜ, 

ʪʠʧʫ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ ʽ ʜʦʩʪʫʧʥʦʩʪʽ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ ʧʽʜ ʯʘʩ 

ʨʦʟʚʠʪʢʫ) ʪʘ ʟʤʽʥʶʶʪʴʩʷ ʜʣʷ ʚʩʽʭ ʦʩʦʙʠʥ ʚʠʜʫ [2]. ʂʦʤʦʚʘ ʅ.ɯ. 

ʟʘʟʥʘʯʘʻ, ʱʦ ʧʨʠ ʧʝʨʝʭʦʜʽ ʥʘ ʙʽʣʴʰ ʢʘʣʦʨʽʡʥʝ ʭʘʨʯʫʚʘʥʥʷ ʧʦʯʠʥʘʻʪʴʩʷ 

ʘʢʪʠʚʥʠʡ ʨʽʩʪ ʨʠʙʠ, ʪʘ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʮʠʤ ʨʽʩʪ ʛʣʦʪʢʦʚʠʭ ʟʫʙʽʚ. ʇʨʠ ʮʴʦʤʫ 

ʩʘʤʽ ʟʫʙʠ ʨʦʩʪʫʪʴ ʧʨʘʢʪʠʯʥʦ ʧʨʦʧʦʨʮʽʡʥʦ ʟʨʦʩʪʘʥʥʶ ʨʠʙʠ, ʪʦʜʽ ʷʢ ʜʣʷ 

ʧʽʜʪʨʠʤʢʠ ʜʦʩʪʘʪʥʴʦʾ ʞʦʨʩʪʢʦʩʪʽ ʚʩʽʻʾ ʩʪʨʫʢʪʫʨʠ ʙʽʣʴʰ ʤʘʩʠʚʥʦʶ ʩʪʘʻ 

ʟʫʙʥʘ ʢʽʩʪʢʘ [3]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʥʽ ʥʘʤʠ ʧʦʧʝʨʝʜʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʽʢʦʚʠʭ ʟʤʽʥ ʛʣʦʪʢʦʚʠʭ ʟʫʙʽʚ ʪʦʚʩʪʦʣʦʙʠʢʘ ʙʽʣʦʛʦ Hypophthalmichthys 

molitrix (Valenciennes, 1844) ʤʦʞʫʪʴ ʙʫʪʠ ʚʽʜʦʙʨʘʞʝʥʥʷʤ ʷʢ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʤʽʥʣʠʚʦʩʪʽ (ʚʥʫʪʨʽʰʥʽʭ ʛʝʥʝʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ), ʪʘʢ ʽ 

ʛʨʫʧʦʚʦʾ ʤʽʥʣʠʚʦʩʪʽ, ʱʦ ʧʦʚôʷʟʘʥʘ ʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʭʘʨʯʦʚʦʛʦ ʨʘʮʽʦʥʫ 

ʫ ʨʽʟʥʽ ʧʝʨʽʦʜʠ ʞʠʪʪʷ ʨʠʙʠ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 
1. Berkovitz B Osteichthyes. The Teeth of Non-Mammalian Vertebrates. / B. Berkovitz, 

P. Shellis. Academic Press, 2017. 354 p. 
2. Grubich J. Morphological convergence of pharyngeal jaw structure in durophagous 

perciform fish. Biological Journal of the Linnean Society. 2003. Vol.80. ˉ.1.  
P.147ï165. 

3. ʂʦʤʦʚʘ ʅ.ʀ ʆ ʚʦʟʤʦʞʥʦʡ ʩʚʷʟʠ ʧʣʦʜʦʚʠʪʦʩʪʠ ʩ ʤʘʩʩʦʡ ʛʣʦʪʦʯʥʳʭ ʟʫʙʦʚ ʫ 
ʧʣʦʪʚʳ (ʉyprinidae, ʉypriniformes). / ʅ.ʀ. ʂʦʤʦʚʘ, ɸ.ɺ. ʂʦʤʦʚʘ. ʊʨʫʜʳ 
ʀʥʩʪʠʪʫʪʘ ʙʠʦʣʦʛʠʠ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜ ʈɸʅ. 2018. ˉ.84(87). ʉ.85ï95. 

 

 

ɿʀʄʋʖʏɯ ɺʀɼʀ ʇʊɸʍɯɺ ʄɯʉʊɸ ʂʈʆʇʀɺʅʀʎʔʂʆɻʆ 

ʂʦʚʘʣʴʯʫʢ ʅ.ɼ. 

ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ʄ.ɯ. ʇʠʨʦʛʦʚʘ 

 

ɿ ʥʘʩʪʘʥʥʷʤ ʟʠʤʠ ʚʠʜʦʚʠʡ ʩʢʣʘʜ ʧʪʘʭʽʚ, ʷʢʽ ʥʘʩ ʦʪʦʯʫʶʪʴ, 

ʟʤʽʥʶʻʪʴʩʷ. ɹʘʛʘʪʦ ʧʪʘʭʽʚ ʤʽʛʨʫʶʪʴ ʫ ʭʦʣʦʜʥʠʡ ʩʝʟʦʥ ʟ ʤʝʪʦʶ ʧʦʰʫʢʫ 

ʾʞʽ. ɸʣʝ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʟʘʣʠʰʘʻʪʴʩʷ ʫ ʥʘʩ ʥʘ ʟʠʤʽʚʣʶ. ʎʝ ʟʝʨʥʦʾʜʥʽ 

ʚʠʜʠ ʧʪʘʭʽʚ, ʘ ʪʘʢʦʞ ʪʽ ʢʦʤʘʭʦʾʜʥʽ, ʷʢʽ ʟʜʘʪʥʽ ʭʦʯʘ ʙ ʯʘʩʪʠʥʫ ʭʦʣʦʜʥʦʛʦ 

ʧʝʨʽʦʜʫ ʞʠʚʠʪʠʩʷ ʥʘʩʽʥʥʷʤ ʘʙʦ ʷʛʦʜʘʤʠ [4].  

ʋ ʤʽʩʪʽ ʂʨʦʧʠʚʥʠʮʴʢʦʤʫ ʟʘʣʠʰʘʶʪʴʩʷ ʟʠʤʫʚʘʪʠ ʛʦʨʦʙʮʽ, ʧʦʚʟʠʢʠ, 

ʩʠʥʠʮʽ, ʜʷʪʣʠ, ʞʦʚʥʠ, ʩʦʨʦʢʠ, ʩʦʡʢʠ ʪʘ ʽʥʰʽ ʨʽʟʥʦʚʠʜʠ ʧʪʘʭʽʚ. ʄʽʩʴʢʽ 

ʤʝʰʢʘʥʮʽ ʥʘʡʯʘʩʪʽʰʝ ʙʘʯʘʪʴ ʚʝʣʠʢʠʭ ʩʠʥʠʮʴ, ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʠʥʠ 

ʩʠʥʠʮʝʚʠʭ. ɺ ʋʢʨʘʾʥʽ ʮʝ ʟʚʠʯʘʡʥʠʡ ʦʩʽʣʠʡ ʚʠʜ. ʄʠ ʧʦʤʽʪʠʣʠ, ʱʦ ʚʣʽʪʢʫ 

ʮʠʭ ʧʪʘʭʽʚ ʚ ʟʦʥʽ ʥʘʰʦʛʦ ʤʽʩʪʘ ʤʝʥʰʝ, ʥʽʞ ʫʟʠʤʢʫ. ʆ ʟʠʤʦʚʽʡ ʧʦʨʽ ʮʽ 

ʧʪʘʭʠ ʣʝʪʷʪʴ ʙʣʠʞʯʝ ʜʦ ʣʶʜʩʴʢʦʛʦ ʞʠʪʣʘ, ʜʦ ʧʘʨʢʦʚʠʭ ʟʦʥ, ʜʝ ʾʭ ʦʭʦʯʝ 
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ʧʽʜʛʦʜʦʚʫʶʪʴ ʧʝʨʝʭʦʞʽ. ɾʠʚʣʷʪʴʩʷ ʩʠʥʠʮʽ ʨʽʟʥʦʤʘʥʽʪʥʠʤ ʥʘʩʽʥʥʷʤ, 

ʣʘʩʫʶʪʴ ʪʘʢʦʞ ʚʦʣʦʩʴʢʠʤʠ ʛʦʨʽʭʘʤʠ, ʩʘʣʦʤ. ɺʦʥʠ ʦʭʦʯʝ ʡʜʫʪʴ ʜʦ 

ʛʦʜʽʚʥʠʮʴ. ʇʦʚʩʶʜʠ, ʜʝ ʻ ʩʠʥʠʮʽ, ʤʝʰʢʘʻ ʛʘʨʥʠʡ ʧʪʘʭ ʨʷʜʫ 

ʛʦʨʦʙʮʝʧʦʜʽʙʥʠʭ (ʽ ʤʠ ʡʦʛʦ ʧʦʤʽʯʘʻʤʦ ʚ ʥʘʰʦʤʫ ʤʽʩʪʽ) ï ʧʦʚʟʠʢ 

ʟʚʠʯʘʡʥʠʡ. ɺʽʥ ʧʦʰʠʨʝʥʠʡ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ, ʦʩʦʙʣʠʚʦ ʥʘ ʇʦʣʽʩʩʽ. 

ɿʫʩʪʨʽʪʠ ʡʦʛʦ ʤʦʞʥʘ ʚ ʃʽʩʦʩʪʝʧʫ ʽ ʚ ʂʘʨʧʘʪʘʭ. ɿʘʡʤʘʻ ʧʦʚʟʠʢ ʜʫʧʣʘ 

ʩʪʘʨʠʭ ʜʝʨʝʚ ʚ ʣʽʩʦʥʘʩʘʜʞʝʥʥʷʭ. ɾʠʚʠʪʴʩʷ ʚʽʥ ʢʦʤʘʭʘʤʠ, ʥʘʩʽʥʥʷʤ ʽ 

ʛʦʨʽʭʘʤʠ. ʄʘʻ ʤʽʮʥʠʡ ʜʟʴʦʙ, ʤʦʞʝ ʥʠʤ ʪʨʦʱʠʪʠ ʛʦʨʽʭʠ. ʎʝʡ ʛʘʣʘʩʣʠʚʠʡ 

ʧʪʘʭ ʤʦʞʝ ʚʣʘʰʪʫʚʘʪʠ ʙʽʡʢʫ ʙʽʣʷ ʛʦʜʽʚʥʠʮʽ [6]. 

ʋ ʧʘʨʢʘʭ, ʩʘʜʘʭ ʪʘ ʧʨʠʙʫʜʠʥʢʦʚʠʭ ʪʝʨʠʪʦʨʽʷʭ ʧʨʠʚʘʪʥʦʛʦ ʩʝʢʪʦʨʘ 

ʥʘʰʦʛʦ ʤʽʩʪʘ ʚʟʠʤʢʫ ʤʦʞʥʘ ʧʦʤʽʪʠʪʠ ʩʦʨʦʢʫ. ʎʽ ʦʩʽʣʽ ʧʪʘʭʠ ʟʘ ʦʩʪʘʥʥʽ 

ʜʚʘʜʮʷʪʴ-ʪʨʠʜʮʷʪʴ ʨʦʢʽʚ, ʩʪʚʝʨʜʞʫʶʪʴ ʤʽʩʪʷʥʠ, ʩʪʘʣʠ ʤʘʡʞʝ 

ʤʽʩʮʝʚʠʤʠ ʤʝʰʢʘʥʮʷʤʠ, ʩʢʣʘʜʘʶʯʠ ʢʦʥʢʫʨʝʥʮʽʶ ʛʦʣʫʙʘʤ, ʛʦʨʦʙʮʷʤ, 

ʚʦʨʦʥʘʤ. ɾʠʚʫʪʴ ʩʦʨʦʢʠ ʧʘʨʘʤʠ, ʷʢʽ ʚʽʜʚʘʞʥʦ ʟʘʭʠʱʘʶʪʴ ʩʚʦʶ 

ʪʝʨʠʪʦʨʽʶ. ʍʘʨʯʫʶʪʴʩʷ ʮʽ ʧʪʘʭʠ ʚ ʤʝʞʘʭ ʤʽʩʪʘ ʢʦʨʤʦʤ ʪʚʘʨʠʥʥʦʛʦ ʽ 

ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. 

ʉʽʨʘ ʚʦʨʦʥʘ ʪʝʞ ʻ ʧʦʩʪʽʡʥʠʤ ʛʦʩʪʝʤ ʚ ʧʘʨʢʦʚʽʡ ʟʦʥʽ ʤʽʩʪʘ 

ʂʨʦʧʠʚʥʠʮʴʢʦʛʦ. ʇʦʣʶʙʣʷʶʪʴ ʮʽ ʧʪʘʭʠ ʙʫʪʠ ʧʦʨʫʯ ʽʟ ʙʽʣʢʘʤʠ, ʢʽʣʴʢʽʩʪʴ 

ʷʢʠʭ ʟʥʘʯʥʦ ʟʨʦʩʣʘ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ. ʏʘʩʪʦ-ʛʫʩʪʦ ʚʦʨʦʥʠ ʚʽʜʙʠʨʘʶʪʴ 

ʛʦʨʽʭʠ, ʱʦ ʾʭ ʪʽ ʧʨʠʭʦʚʫʶʪʴ ʧʨʦ ʟʘʧʘʩ. ʉʽʨʽ ʚʦʨʦʥʠ ʢʦʥʢʫʨʫʶʪʴ ʪʘʢʦʞ ʽʟ 

ʛʦʣʫʙʘʤʠ, ʚʽʜʙʠʨʘʶʯʠ ʫ ʥʠʭ ʟʝʨʥʦ ʽ ʭʣʽʙ. 

ʇʦʜʝʢʫʜʠ ʤʦʞʥʘ ʟʫʩʪʨʽʪʠ ʯʦʨʥʦ-ʩʽʨʫ ʛʘʣʢʫ, ʥʘʡʤʝʥʰʦʛʦ 

ʧʨʝʜʩʪʘʚʥʠʢʘ ʨʦʜʫ ʢʨʫʢʽʚ, ʷʢʠʡ ʻ ʪʠʧʦʚʠʤ ʜʣʷ ʥʘʰʦʛʦ ʨʝʛʽʦʥʫ. ʅʘ 

ʟʠʤʽʚʣʶ ʛʘʣʢʠ ʣʝʪʷʪʴ ʚ ʩʘʤʝ ʤʽʩʪʦ, ʙʣʠʞʯʝ ʜʦ ʣʶʜʩʴʢʠʭ ʦʩʝʣʴ. ʗʢ ʽ ʚʩʽ 

ʚʦʨʦʥʦʚʽ, ʮʽ ʧʪʘʭʠ ʚʩʝʷʜʥʽ. ʄʦʣʦʜʽ ʦʩʦʙʠʥʠ ʰʚʠʜʢʦ ʟʚʠʢʘʶʪʴ ʜʦ 

ʣʶʜʝʡ. ɺ ʢʽʣʴʢʽʩʥʦʤʫ ʚʠʤʽʨʽ ʚʦʥʠ ʧʦʩʪʫʧʘʶʪʴʩʷ ʩʽʨʽʡ ʚʦʨʦʥʽ. ɹʘʯʠʤʦ ʾʭ 

ʟʘʟʚʠʯʘʡ ʧʦʦʜʠʥʮʽ, ʥʝ ʚ ʟʛʨʘʷʭ. 

ɯʥʰʠʡ ʧʨʝʜʩʪʘʚʥʠʢ ʚʦʨʦʥʦʚʠʭ, ʷʢʠʡ ʛʘʨʥʦ ʜʦʧʦʚʥʶʻ ʨʽʟʥʦʤʘʥʽʪʪʷ 

ʧʪʘʰʠʥʦʾ ʨʦʜʠʥʠ ʥʘʰʦʛʦ ʤʽʩʪʘ ʦ ʟʠʤʦʚʽʡ ʧʦʨʽ, ï ʮʝ ʙʘʨʚʠʩʪʘ ʩʦʡʢʘ. 

ɼʠʚʫʻ ʪʝ, ʱʦ ʮʴʦʛʦ ʟʘʚʩʽʜʥʠʢʘ ʣʽʩʽʚ ʤʦʞʥʘ ʧʦʤʽʪʠʪʠ ʥʘʚʽʪʴ ʥʘ 

ʙʘʛʘʪʦʣʶʜʥʠʭ ʚʫʣʠʮʷʭ. ʇʪʘʰʢʘ ʚʽʜʨʘʟʫ ʚʧʘʜʘʻ ʚ ʦʢʦ ʟʘʚʜʷʢʠ ʩʚʦʻʤʫ 

ʟʘʙʘʨʚʣʝʥʥʶ ʽ ʢʦʥʪʨʘʩʪʥʦʤʫ ʧʦʻʜʥʘʥʥʶ ʯʦʨʥʦ-ʙʽʣʦʛʦ ʦʧʝʨʝʥʥʷ ʢʨʠʣ ʽ 

ʭʚʦʩʪʘ ʪʘ ʥʘʜʟʚʠʯʘʡʥʦ ʷʩʢʨʘʚʦʾ ʙʣʘʢʠʪʥʦʾ ʩʤʫʛʠ. ʗʢ ʽ ʚʩʽ ʚʦʨʦʥʦʚʽ, 

ʚʦʥʠ ʚʨʘʞʘʶʪʴ ʥʘʩ ʩʚʦʾʤ ʽʥʪʝʣʝʢʪʦʤ. ɾʠʚʣʷʪʴʩʷ ʨʦʩʣʠʥʥʦʶ ʽ 

ʪʚʘʨʠʥʥʦʶ ʾʞʝʶ. ɸʣʝ ʥʘʡʚʠʟʥʘʯʥʽʰʦʶ ʾʭʥʴʦʶ ʨʠʩʦʶ ʻ ʭʠʞʠʡ ʭʘʨʘʢʪʝʨ 

ʫʩʽʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʮʴʦʛʦ ʙʽʦʣʦʛʽʯʥʦʛʦ ʚʠʜʫ. ɿʥʠʱʫʻ ʜʨʽʙʥʠʭ ʧʪʘʰʦʢ, 

ʞʠʚʠʪʴʩʷ ʾʭʥʽʤʠ ʷʡʮʷʤʠ, ʚʠʢʨʘʜʘʻ ʧʪʘʰʝʥʷʪ. ɺʟʠʤʢʫ ʚʠʢʦʧʫʻ ʟ-ʧʽʜ ʩʥʽʛʫ 

ʞʦʣʫʜʽ, ʘʣʝ ʧʨʦ ʜʝʷʢʽ ʩʭʦʚʢʠ ʟʘʙʫʚʘʻ. 

ʅʘʡʧʦʰʠʨʝʥʽʰʠʤ ʧʨʝʜʩʪʘʚʥʠʢʦʤ ʨʦʜʠʥʠ ʚʦʨʦʥʦʚʠʭ ʚ ʥʘʰʦʤʫ 

ʤʽʩʪʽ ʚʟʠʤʢʫ ʚʩʝ ʞ ʻ ʛʘʡʚʦʨʦʥ (ʛʨʘʢ). ʎʝ ʜʦʩʠʪʴ ʚʝʣʠʢʠʡ ʛʘʣʘʩʣʠʚʠʡ 

ʧʪʘʭ ʣʠʩʢʫʯʦ-ʯʦʨʥʦʛʦ ʢʦʣʴʦʨʫ. ɺʠʨʽʟʥʷʻ ʡʦʛʦ ʚʠʜʦʚʞʝʥʠʡ ʧʦʪʫʞʥʠʡ 
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ʜʟʴʦʙ, ʷʢʠʤ ʚʽʥ ʤʦʞʝ ʪʨʦʱʠʪʠ ʛʦʨʽʭʠ. ɻʨʘʢʠ ʥʘʡʙʽʣʴʰ ʧʦʤʽʪʥʽ ʧʪʘʭʠ 

ʜʣʷ ʢʨʦʧʠʚʥʠʯʘʥ, ʦʩʢʽʣʴʢʠ ʟʙʠʚʘʶʪʴʩʷ ʫ ʚʝʣʠʯʝʟʥʽ, ʙʘʛʘʪʦʪʠʩʷʯʥʽ 

ʟʛʨʘʾ, ʷʢʽ ʩʥʫʶʪʴ ʫ ʥʝʙʽ ʽ ʟʨʘʥʥʷ ʦʢʫʧʦʚʫʶʪʴ ʟʦʥʠ ʩʤʽʪʪʻʟʚʘʣʠʱ, ʘ 

ʥʘʜʚʝʯʽʨ ʧʦʚʝʨʪʘʶʪʴʩʷ ʜʦ ʧʘʨʢʽʚ ʽ ʣʽʩʦʩʤʫʛ, ʜʝ ʚʦʥʠ ʡ ʥʦʯʫʶʪʴ. 

ʅʘʜʤʽʨʥʘ ʯʠʩʝʣʴʥʽʩʪʴ ʮʠʭ ʧʪʘʭʽʚ ʧʦʜʝʢʫʜʠ ʩʢʣʘʜʘʻ ʟʘʛʨʦʟʫ ʜʣʷ 

ʽʥʰʠʭ ʟʠʤʫʶʯʠʭ ʚʠʜʽʚ. 

ɼʷʪʣʠ, ʞʦʚʥʠ ʪʝʞ ʟʘʣʠʰʘʶʪʴʩʷ ʥʘ ʟʠʤʫ. ɺ ʟʚôʷʟʢʫ ʟ ʤʘʩʦʚʠʤ 

ʩʪʘʨʽʥʥʷʤ ʜʝʨʝʚ ʫ ʧʘʨʢʦʚʠʭ ʟʦʥʘʭ ʤʽʩʪʘ ʂʨʦʧʠʚʥʠʮʴʢʦʛʦ ʩʧʦʩʪʝʨʽʛʘʻʤʦ 

ʥʝʙʘʯʝʥʝ ʨʘʥʽʰʝ ʧʦʰʠʨʝʥʥʷ ʜʷʪʣʽʚ. ɺʦʥʠ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ 

ʤʽʩʴʢʠʡ ʝʢʦʩʠʩʪʝʤʽ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʜʫʧʣʘʤʠ ʜʨʽʙʥʠʭ ʧʪʘʭʽʚ ʽ ʪʚʘʨʠʥ. 

ɾʠʚʣʷʪʴʩʷ ʜʷʪʣʠ ʢʦʨʦʾʜʘʤʠ ʪʘ ʾʞʝʶ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ɾʦʚʥʠ ï 

ʮʝ ʨʽʟʥʦʚʠʜ ʜʷʪʣʽʚ. ɺʦʥʠ ʤʘʶʪʴ ʟʝʣʝʥʢʫʚʘʪʦʛʦ ʚʽʜʪʽʥʢʫ ʟʘʙʘʨʚʣʝʥʥʷ. 

ʇʦʜʝʢʫʜʠ ʾʭ ʟʫʩʪʨʽʯʘʻʤʦ ʚ ʧʘʨʢʘʭ ʽ ʩʢʚʝʨʘʭ. 

ʊʘʢʦʞ ʤʘʻʤʦ ʟʛʘʜʘʪʠ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʠʥʠ ʩʦʚʦʚʠʭ, ʢʽʣʴʢʽʩʪʴ ʷʢʠʭ 

ʟʥʘʯʥʦ ʟʨʦʩʣʘ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ. ʅʘʡʯʘʩʪʽʰʝ ʧʦʤʽʯʘʻʤʦ ʚ ʥʽʯʥʠʡ ʯʘʩ ʽ ʚ 

ʩʫʪʽʥʢʘʭ ʚʫʭʘʪʫ ʩʦʚʫ ʪʘ ʩʠʯʘ. ɺʫʭʘʪʽ ʩʦʚʠ ʢʦʯʫʶʪʴ ʟ ʦʜʥʦʛʦ ʤʽʩʮʷ ʧʘʨʢʫ 

ʥʘ ʽʥʰʝ, ʟʘʣʝʞʥʦ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʢʦʨʤʫ. ʅʘʧʨʠʢʽʥʮʽ ʦʩʝʥʽ ʾʭ ʤʦʞʥʘ ʯʘʩʪʦ 

ʧʦʤʽʪʠʪʠ ʙʽʣʷ ʣʶʜʩʴʢʦʛʦ ʞʠʪʣʘ, ʪʦʤʫ ʱʦ ʤʠʰʽ, ʦʩʥʦʚʥʘ ʾʭʥʷ ʧʦʞʠʚʘ, 

ʪʝʞ ʤʽʛʨʫʶʪʴ ʜʦ ʣʶʜʩʴʢʠʭ ʧʦʤʝʰʢʘʥʴ. ʉʠʯʽ ï ʙʽʣʴʰ ʦʩʽʣʽ. ɺʦʥʠ 

ʧʨʠʚôʷʟʘʥʽ ʜʦ ʦʜʥʽʻʾ ʪʝʨʠʪʦʨʽʾ, ʩʝʣʷʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʥʘ ʛʦʨʠʱʘʭ, ʧʽʜ 

ʜʘʭʘʤʠ ʽ ʩʪʚʦʨʶʶʪʴ ʟʘʧʘʩʠ ʢʦʨʤʫ ʥʘ ʭʦʣʦʜʥʠʡ ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ. 

ʗʢ ʽ ʚ ʢʦʞʥʦʤʫ ʚʝʣʠʢʦʤʫ ʤʽʩʪʽ, ʫ ʂʨʦʧʠʚʥʠʮʴʢʦʤʫ ʻ ʩʚʦʾ 

ʦʩʦʙʣʠʚʦʩʪʽ ʬʘʫʥʠ ʧʪʘʭʽʚ ʫ ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ. ʎʴʦʤʫ ʩʧʨʠʷʶʪʴ: 

ʧʽʜʚʠʱʝʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ (ʥʘ ʦʜʠʥ-ʜʚʘ ʛʨʘʜʫʩʠ) ʚ ʤʝʞʘʭ ʤʽʩʪʘ, 

ʧʽʜʛʦʜʽʚʣʷ, ʧʨʦʩʠʧʘʥʽ ʙʽʣʷ ʚʠʨʦʙʥʠʮʪʚ ʢʦʨʤʠ, ʘ ʪʘʢʦʞ ʜʦʜʘʪʢʦʚʽ 

ʩʭʦʚʠʱʘ ʚ ʤʽʩʴʢʠʭ ʩʧʦʨʫʜʘʭ. ɺʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʨʦʟôʷʩʥʶʚʘʣʴʥʘ 

ʨʦʙʦʪʘ ʩʝʨʝʜ ʫʯʥʽʚʩʴʢʦʾss ʤʦʣʦʜʽ ʪʘ ʥʘʩʝʣʝʥʥʷ ʚ ʮʽʣʦʤʫ ʱʦʜʦ 

ʜʙʘʡʣʠʚʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʟʠʤʫʶʯʠʭ ʧʪʘʭʽʚ. 
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ɺʇʃʀɺ ʈɯɿʅʀʍ ʂʆʅʎɽʅʊʈɸʎɯʁ ɯʅʉɽʂʊʀʎʀɼɯɺ  
ʅɸ ROSSIULUS KESSLERI  (DIPLOPODA, JULIDAE)  
ɺ ʋʄʆɺɸʍ ʃɸɹʆʈɸʊʆʈʅʆɻʆ ɽʂʉʇɽʈʀʄɽʅʊʋ 

ʂʦʟʘʢ ɺ.ʄ. 

ɼʥʽʧʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʆʣʝʩʷ ɻʦʥʯʘʨʘ 

 

ɺ ʥʘʰ ʯʘʩ ʽʥʩʝʢʪʠʮʠʜʠ ʯʘʩʪʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚ ʘʛʨʦʮʝʥʦʟʘʭ ʜʣʷ 

ʙʦʨʦʪʴʙʠ ʟ ʰʢʽʜʥʠʢʘʤʠ. ʂʨʽʤ ʧʦʟʠʪʠʚʥʦʾ ʜʽʾ ʥʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ 

ʫʛʽʜʜʷ ʮʽ ʭʽʤʽʢʘʪʠ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʙʽʦʛʝʦʮʝʥʦʟʠ ʦʪʨʫʶʶʯʠ ʪʘ 

ʨʫʡʥʫʶʯʠ ʧʝʚʥʽ ʚʠʜʠ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ [1]. ʅʘ 

ʜʫʤʢʫ ʨʽʟʥʠʭ ʘʚʪʦʨʽʚ [2-6], ʣʠʰʝ 90 % ʧʝʩʪʠʮʠʜʽʚ ʜʦʩʷʛʘʻ ʧʨʠʟʥʘʯʝʥʦʾ 

ʤʝʪʠ, ʨʝʰʪʘ çʣʝʪʠʪʴ ʤʠʤʦè, ʟʘʙʨʫʜʥʶʶʯʠ ʧʨʠʨʦʜʫ ʪʘ ʟʥʠʱʫʶʯʠ ʽʥʰʽ 

ʦʨʛʘʥʽʟʤʠ, ʪʽʣʴʢʠ 1 % ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʙʝʟʧʝʯʫʻ ʪʦʢʩʠʯʥʠʡ ʝʬʝʢʪ. 

ʑʦʙ ʚʠʟʥʘʯʠʪʠ ʚʧʣʠʚ ʽʥʩʝʢʪʠʮʠʜʽʚ  ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʽ ʤʝʪʦʜʠ, ʪʦʤʫ 

ʟʘʨʘʟ ʘʢʪʫʘʣʴʥʘ ʧʨʦʙʣʝʤʘ ʙʽʦʽʥʜʠʢʘʮʽʾ ʫʤʦʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʫʩʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʜʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʽʥʩʝʢʪʠʮʠʜʠ.  

ɼʣʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʨʘʥʦ ʙʘʛʘʪʦʥʽʞʢʫ Rossiulus 

kessleri (Lochmander, 1927), ʪʦʤʫ ʱʦ ʜʘʥʠʡ ʚʠʜ ʤʝʰʢʘʻ ʥʘ ʧʦʚʝʨʭʥʽ 

ˇʨʫʥʪʫ, ʫ ʟʚʦʣʦʞʝʥʠʭ ʤʽʩʮʷʭ, ʫ ʧʽʜʩʪʠʣʮʽ. ɺʽʥ ʪʘʢʦʞ ʤʘʻ ʚʣʘʩʪʠʚʽʩʪʴ 

ʟʘʛʣʠʙʣʶʚʘʪʠʩʴ ʫ ˇʨʫʥʪ ʥʘ 30ï35 ʩʤ. ɿʙʽʨ ʙʘʛʘʪʦʥʽʞʦʢ ʚʽʜʙʫʚʘʚʩʷ ʚ 

ʨʘʡʦʥʽ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʛʦ ʘʝʨʦʧʦʨʪʫ. ʆʩʦʙʠʥ R. kessleri ʟʙʠʨʘʣʠ ʚ 

ʨʫʯʥʫ ʧʨʦʪʷʛʦʤ 3 ʜʥʽʚ. ɹʫʣʦ ʟʽʙʨʘʥʦ ʧʦʥʘʜ 1000 ʦʩʦʙʠʥ ʜʘʥʦʛʦ ʚʠʜʫ. 

ʅʘʩʪʫʧʥʠʤ ʟʘʚʜʘʥʥʷʤ ʙʫʚ ʟʙʽʨ ʢʦʨʤʫ ʙʘʛʘʪʦʥʽʞʦʢ ï ʧʽʜʩʪʠʣʢʠ. ʎʝ 

ʚʽʜʙʫʚʘʣʦʩʷ ʚ ʨʫʯʥʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʛʦ ʨʝʰʝʪʘ. ɺʦʥʦ 

ʜʦʧʦʤʘʛʘʣʦ ʚʽʜʬʽʣʴʪʨʫʚʘʪʠ ʟʘʡʚʽ ʛʽʣʢʠ ʪʘ ʩʤʽʪʪʷ ʚʽʜ ʧʦʪʨʽʙʥʦʛʦ ʣʠʩʪʷ 

ʪʘ ʨʦʟʧʦʜʽʣʠʪʠ ʧʽʜʩʪʠʣʢʫ ʥʘ ʧʦʪʨʽʙʥʽ ʬʨʘʢʮʽʾ. ʈʝʰʝʪʦ ʩʢʣʘʜʘʣʦʩʷ ʟ 

ʜʚʦʭ ʪʠʧʽʚ ʯʘʨʫʥʦʢ: 12 ʤʤ ʪʘ 3,5 ʤʤ.  

ʇʽʩʣʷ ʟʙʦʨʫ ʜʦʩʣʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʡʦʛʦ ʚʽʜʚʝʟʝʥʦ ʜʦ 

ʣʘʙʦʨʘʪʦʨʽʾ. ʆʩʢʽʣʴʢʠ ʯʘʩʪʠʥʘ ʧʽʜʩʪʠʣʢʠ ʙʫʣʘ ʚʦʣʦʛʘ, ʾʾ ʜʦʚʝʣʦʩʴ 

ʚʠʩʫʰʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ ʧʨʦʪʷʛʦʤ ʢʽʣʴʢʦʭ 

ʜʽʙ. ʇʽʩʣʷ ʩʫʰʢʠ  ʧʽʜʩʪʠʣʢʫ ʟʚʘʞʝʥʦ ʪʘ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʦ ʫ 

ʧʣʘʩʪʠʢʦʚʽ ʩʪʘʢʘʥʠ ʦʙôʻʤʦʤ 200 ʤʣ. ʂʽʣʴʢʽʩʪʴ ʩʪʘʢʘʥʽʚ ʜʦʨʽʚʥʶʚʘʣʘ 

ʢʽʣʴʢʦʩʪʽ ʟʽʙʨʘʥʠʭ ʙʘʛʘʪʦʥʽʞʦʢ. 

ʋ ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʢʦʨʠʩʪʘʘʥʦ ʪʘʢʽ ʽʥʩʝʢʪʠʮʠʜʠ: 

ɸʢʪʝʣʣʽʢ, ɹʽʦʪʣʽʥ, ɹɯ 58, ʅʫʨʨʝʣ ɼ, ʆʤʘʡʪ. ɿʨʦʙʠʚʰʠ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʽʥʩʝʢʪʠʮʠʜʽʚ, ʟʚʘʞʠʚʰʠ ʪʘ ʨʦʟʧʦʜʽʣʠʚʰʠ ʙʘʛʘʪʦʥʽʞʦʢ ʪʘ ʧʽʜʩʪʠʣʢʫ, 

ʧʝʩʪʠʮʠʜʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʽʧʝʪʢʠ ʙʫʣʦ ʧʦʤʽʱʝʥʦ ʜʦ ʩʪʘʢʘʥʽʚ ʚ ʦʙôʻʤʽ 

3,5 ʤʣ. ʇʝʨʽʦʜ ʜʣʷ ʢʦʞʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʘ ʢʦʥʪʨʦʣʶ ʪʨʠʚʘʚ 20 ʜʽʙ. 

ʇʽʜ ʯʘʩ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʽʜʩʪʠʣʢʫ ʧʝʨʽʦʜʠʯʥʦ ʟʚʦʣʦʞʫʚʘʣʠ 

ʜʠʩʪʠʣʴʦʚʘʥʦʶ ʚʦʜʦʶ. ʇʽʩʣʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʘʛʘʪʦʥʽʞʦʢ ʟʚʘʞʝʥʦ, ʘ 
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ʧʽʜʩʪʠʣʢʫ ʚʠʩʫʰʝʥʦ ʪʘ ʟʚʘʞʝʥʦ, ʧʨʦʩʽʷʥʦ ʪʘ ʚʠʟʥʘʯʝʥʦ ʚʤʽʩʪ 

ʝʢʩʢʨʝʤʝʥʪʽʚ ʙʘʛʘʪʦʥʽʞʦʢ.  

ʇʨʝʧʘʨʘʪ ɸʢʪʝʣʣʽʢ ʧʨʠʚʽʚ ʜʦ ʧʦʚʥʦʾ ʟʘʛʠʙʝʣʽ ʙʘʛʘʪʦʥʽʞʦʢ ʚ ʜʚʦʭ 

ʚʘʨʽʘʥʪʘʭ ʜʦʩʣʽʜʫ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ. ʇʨʠ ʮʴʦʤʫ ʢʦʨʤ ʥʝ 

ʩʧʦʞʠʚʘʚʩʷ R. kessleri ʚʞʝ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʽʾ 3*10ï3 ʤʛ/ʛ ʧʽʜʩʪʠʣʢʠ. ʇʨʠ 

ʮʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʘʩʘ ʪʽʣʘ ʪʘ ʪʝʤʧʠ ʫʪʚʦʨʝʥʥʷ ʝʢʩʢʨʝʤʝʥʪʽʚ 

ʟʥʠʞʫʚʘʣʠʩʷ ʫ ʙʘʛʘʪʦʥʽʞʦʢ ʥʝʜʦʩʪʦʚʽʨʥʦ. 

ʇʽʜ ʚʧʣʠʚʦʤ ʥʠʟʴʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʧʨʝʧʘʨʘʪʫ ɹʽʦʪʣʽʥ ʜʦʩʪʦʚʽʨʥʽ 

ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʩʘʜʢʘʤʠ ʟ R. kessleri ʽ ʙʝʟ ʥʠʭ ʟʙʝʨʽʛʘʶʪʴʩʷ ʜʦ 

ʢʦʥʮʝʥʪʨʘʮʽʾ 1,2*10ï2 ʤʛ/ʛ ʧʽʜʩʪʠʣʢʠ. ʄʘʩʘ ʪʽʣʘ R. kessleri ʧʨʠ 

ʤʘʢʩʠʤʘʣʴʥʠʭ ʚʠʧʨʦʙʫʚʘʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʜʦʩʪʦʚʽʨʥʦ ʥʝ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʢʦʥʪʨʦʣʴʥʠʭ ʚʘʨʽʘʥʪʽʚ ʜʦʩʣʽʜʫ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ 

ʧʨʦʜʫʢʮʽʾ ʝʢʩʢʨʝʤʝʥʪʽʚ ʙʘʛʘʪʦʥʽʞʢʘʤʠ ʜʦʩʪʦʚʽʨʥʦ ʟʥʠʞʫʻʪʴʩʷ. 

ʆʩʦʙʠʥʠ R. kessleri ʜʦʩʪʦʚʽʨʥʦ ʥʝ ʟʙʽʣʴʰʫʶʪʴ ʰʚʠʜʢʽʩʪʴ 

ʨʦʟʢʣʘʜʘʥʥʷ ʧʽʜʩʪʠʣʢʠ ʚ ʩʘʜʽʥʥʷʭ, ʜʝ ʟʥʘʭʦʜʠʪʴʩʷ ʧʨʝʧʘʨʘʪ ɹɯ 58. 

ɿʨʦʩʪʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʽʤʝʪʦʘʪʘ ʟ 2,4*10ï2 ʜʦ 2,4*10ï1 ʤʛ/ʛ ʧʽʜʩʪʠʣʢʠ 

ʚʠʢʣʠʢʘʻ ʜʦʩʪʦʚʽʨʥʝ ʟʤʝʥʰʝʥʥʷ ʤʘʩʠ ʪʽʣʘ R. kessleri ʙʽʣʴʰ ʥʽʞ ʥʘ  

4 ʤʛ/ʜʦʙʫ . ɸʥʘʣʦʛʽʯʥʝ ʟʥʠʞʝʥʥʷ ʜʣʷ ʪʝʤʧʽʚ ʫʪʚʦʨʝʥʥʷ ʝʢʩʢʨʝʤʝʥʪʽʚ 

ʚʽʜʤʽʯʝʥʝ ʚʞʝ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʨʝʧʘʨʘʪʘ ʟ 2,4*10ï3 ʜʦ 

2,4*10ï2 ʤʛ/ʛ ʧʽʜʩʪʠʣʢʠ.  

ʇʽʜ ʚʧʣʠʚʦʤ ʧʨʝʧʘʨʘʪʫ ʅʫʨʨʝʣ ɼ ʚʽʜʤʽʯʝʥʘ 100 % ʟʘʛʠʙʝʣʴ  

R. kessleri ʧʨʠ 3*10ï1 ʤʛ/ʛ ʧʽʜʩʪʠʣʢʠ. ɺʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʤʘʩʦʶ ʧʽʜʩʪʠʣʢʠ ʟ 

ʙʘʛʘʪʦʥʽʞʢʘʤʠ ʽ ʙʝʟ ʥʠʭ ʙʫʣʠ ʜʦʩʪʦʚʽʨʥʠʤʠ. ʋ ʢʦʥʪʨʦʣʽ R. kessleri 

ʟʙʽʣʴʰʫʚʘʣʠ ʤʘʩʫ ʪʽʣʘ ʥʘ 0,7 ʤʛ/ʜʦʙʫ, ʪʦʜʽ ʷʢ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʽʾ 3*10ï2 

ʤʛ ʤʘʩʘ ʾʭ ʪʽʣʘ ʟʥʠʞʫʚʘʣʘʩʷ ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 0,5 ʤʛ/ʜʦʙʫ. ʊʝʤʧʠ 

ʫʪʚʦʨʝʥʥʷ ʝʢʩʢʨʝʤʝʥʪʽʚ ʧʨʠ ʮʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʘʢʦʞ ʜʦʩʪʦʚʽʨʥʦ 

ʟʥʠʞʫʚʘʣʠʩʷ ʟ 24 ʜʦ 7 ʤʛ/ʜʦʙʫ. 

ʇʨʝʧʘʨʘʪ ʆʤʘʡʪ ʜʦʩʪʦʚʽʨʥʦ ʥʝ ʟʙʽʣʴʰʫʻ ʪʝʤʧʽʚ ʩʧʦʞʠʚʘʥʥʷ ʢʦʨʤʫ 

ʦʩʦʙʠʥʘʤʠ R. kessleri. ʇʨʠ ʟʨʦʩʪʘʥʥʽ ʢʦʥʮʝʥʪʨʘʮʽʡ ʧʨʝʧʘʨʘʪʫ ʤʘʩʘ ʪʽʣʘ 

R. kessleri ʜʦʩʪʦʚʽʨʥʦ ʥʝ ʟʤʽʥʶʻʪʴʩʷ , ʘ ʢʽʣʴʢʽʩʪʴ ʝʢʩʢʨʝʤʝʥʪʽʚ 

ʜʦʩʪʦʚʽʨʥʦ ʟʤʝʥʰʫʻʪʴʩʷ. 

ɿʘ ʜʽʾ ʥʘ ʧʽʜʩʪʠʣʢʫ ʽʥʩʝʢʪʠʮʠʜʘʤʠ ɸʢʪʝʣʽʢ, ɹʽʦʪʣʽʥ, ɹɯ-58, ʅʫʨʨʝʣ ɼ 

ʽ ʆʤʘʡʪ, ʟôʷʩʫʚʘʣʦʩʴ, ʱʦ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʢʽʣʴʢʽʩʪʴ ʩʧʦʞʠʪʦʛʦ 

ʢʦʨʤʫ ʟʤʽʥʶʻʪʴʩʷ ʥʝ ʜʦʩʪʦʚʽʨʥʦ. ʋ 60 % ʚʠʢʦʨʠʩʪʘʥʠʭ ʽʥʩʝʢʪʠʮʠʜʽʚ 

ʢʽʣʴʢʽʩʪʴ ʝʢʩʢʨʝʤʝʥʪʽʚ ʙʘʛʘʪʦʥʽʞʦʢ ʜʦʩʪʦʚʽʨʥʦ ʟʤʝʥʰʫʻʪʴʩʷ, ʘ ʾʭ ʤʘʩʘ 

ʜʦʩʪʦʚʽʨʥʦ ʥʝ ʟʙʽʣʴʰʫʻʪʴʩʷ. ʎʝ ʛʦʚʦʨʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʾʞʘ, ʦʙʨʦʙʣʝʥʘ 

ʽʥʩʝʢʪʠʮʠʜʘʤʠ ʫ ʜʦʩʣʽʜʞʝʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ, ʥʝ ʚʩʤʦʢʪʫʻʪʴʩʷ ʚ 

ʢʠʰʢʽʚʥʠʢʫ, ʘ ʟʘʣʠʰʘʻʪʴʩʷ ʪʘʤ ʪʘ ʦʪʨʫʶʻ ʪʚʘʨʠʥ. ʋ 40 % ʚʠʢʦʨʠʩʪʘʥʠʭ 

ʽʥʩʝʢʪʠʮʠʜʽʚ ʙʘʛʘʪʦʥʽʞʢʠ ʚʤʠʨʘʶʪʴ (ɸʢʪʝʣʽʢ ʽ ʅʫʨʨʝʣ ɼ).  

ʊʘʢʠʤ ʯʠʥʦʤ ʙʘʛʘʪʦʥʽʞʢʫ R. kessleri ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ 

ʤʘʪʝʨʽʘʣ ʜʣʷ ʙʽʦʽʥʜʠʢʘʮʽʾ. ɿôʷʩʫʚʘʚʰʠ ʤʘʩʫ ʙʘʛʘʪʦʥʽʞʢʠ, ʢʽʣʴʢʽʩʪʴ 
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ʩʧʦʞʠʚʘʥʦʛʦ ʢʦʨʤʫ ʪʘ ʢʽʣʴʢʽʩʪʴ ʝʢʩʢʨʝʤʝʥʪʽʚ ʫ ʣʘʙʦʨʘʪʦʨʽʾ ʤʦʞʥʘ 

ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʟ ʧʨʠʚʦʜʫ ʢʽʣʴʢʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʠʭ ʧʝʩʪʠʮʠʜʽʚ ʥʘ 

ʪʝʨʠʪʦʨʽʾ,  ʥʘ ʷʢʽʡ ʤʝʰʢʘʣʘ ʙʘʛʘʪʦʥʽʞʢʘ.  
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ʇʆɺɽɼɯʅʂʆɺɸ ɸʂʊʀɺʅɯʉʊʔ ʑʋʈɯɺ ɿɸ 
ʄɽʈʂɸɿʆʃɯʃʆɺʆɻʆ ɻɯʇʆʊʀʈɽʆɿʋ  

ʅɸ ʊʃɯ ɽʅɿʀʄʆʊɽʈɸʇɯɰ 

ʂʦʟʣʦʚʘ ʄ.ʉ., ʂʦʣʦʤʽʡʯʫʢ ʊ.ɺ., ɹʫʟʠʢʘ ʊ.ɺ. 

ʆʜʝʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯ. ɯ. ʄʝʯʥʠʢʦʚʘ 

 

ʇʨʦʙʣʝʤʘ ʛʽʧʦʪʠʨʝʦʟʫ ʚ ʜʘʥʠʡ ʯʘʩ ʚʢʨʘʡ ʘʢʪʫʘʣʴʥʘ ʫ ʟʚ'ʷʟʢʫ ʟʽ 

ʟʙʽʣʴʰʝʥʥʷʤ ʧʦʰʠʨʝʥʦʩʪʽ ʮʽʻʾ ʧʘʪʦʣʦʛʽʾ ʽ ʨʽʟʥʦʤʘʥʽʪʪʷʤ ʾʾ ʧʨʦʷʚʽʚ [1]. 

ʊʠʨʝʦʾʜʥʽ ʛʦʨʤʦʥʠ ʚʧʣʠʚʘʶʪʴ ʥʘ  ʚʽʪʘʤʽʥʥʠʡ ʪʘ ʣʽʧʽʜʥʠʡ ʦʙʤʽʥ, ʥʘ 

ʨʦʙʦʪʫ ʚʩʽʭ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ, ʨʝʛʫʣʶʶʪʴ ʤʝʪʘʙʦʣʽʟʤ ʙʽʣʢʽʚ, ʞʠʨʽʚ ʽ 

ʚʫʛʣʝʚʦʜʽʚ, ʚʧʣʠʚʘʶʯʠ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʣʽʪʠʥʘʤʠ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʟ'ʻʜʥʘʥʴ, ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʧʩʠʭʽʯʥʦʛʦ ʩʪʘʪʫʩʫ, 

ʝʤʦʮʽʡ, ʧʘʤ`ʷʪʽ ʽ ʧʦʚʝʜʽʥʢʠ [2]. ʊʠʨʝʦʾʜʥʽ ʛʦʨʤʦʥʠ ʥʝʦʙʭʽʜʥʽ ʜʣʷ 

ʧʨʘʚʠʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʽ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʚʩʽʭ ʢʣʽʪʠʥ ʚ ʦʨʛʘʥʽʟʤʽ 

ʣʶʜʠʥʠ. ʇʦʨʫʰʝʥʥʷ ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʙʘʣʘʥʩʫ ʦʨʛʘʥʽʟʤʫ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʨʦʟʣʘʜʘʤʠ ʚʠʱʦʾ ʥʝʨʚʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ - ʧʽʜʚʠʱʝʥʘ 

ʟʙʫʜʣʠʚʽʩʪʴ, ʜʝʧʨʝʩʽʾ, ʧʩʠʭʦʟʠ, ʧʘʩʠʚʥʽʩʪʴ, ʚʪʦʤʘ, ʩʦʥʣʠʚʽʩʪʴ [3]. 

ɺʽʜʥʦʚʣʝʥʥʷ ʪʠʨʝʦʾʜʥʦʛʦ ʙʘʣʘʥʩʫ ʻ ʥʝʜʦʩʪʘʪʥʽʤ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʨʦʟʣʘʜʽʚ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʧʨʠ ʛʽʧʦʪʠʨʝʦʟʽ. ʆʢʨʽʤ ʪʦʛʦ, 
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ʧʨʠʟʥʘʯʝʥʥʷ ʦʜʥʽʻʾ ʟʘʤʽʩʥʦʾ ʛʦʨʤʦʥʘʣʴʥʦʾ ʬʘʨʤʘʢʦʪʝʨʘʧʽʾ ʥʝ ʫʩʫʚʘʻ 

ʧʩʠʭʽʯʥʠʭ ʨʦʟʣʘʜʽʚ [4]. ɿʘʚʜʷʢʠ ʢʦʤʧʣʝʢʩʥʽʡ ʜʽʾ ʧʨʝʧʘʨʘʪʠ ʩʠʩʪʝʤʥʦʾ 

ʝʥʟʠʤʦʪʝʨʘʧʽʾ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʟʘʧʘʣʴʥʠʭ, 

ʽʤʫʥʦʧʘʪʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʪʘ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʙʘʟʠʩʥʦʾ ʪʝʨʘʧʽʾ ʟʘ 

ʫʤʦʚ ʣʽʢʫʚʘʥʥʷ ʛʽʧʦʪʠʨʝʦʟʫ [5]. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ ʧʦʣʷʛʘʣʘ ʫ ʚʠʟʥʘʯʝʥʥʽ ʩʪʘʥʫ ʥʝʨʚʦʚʦʾ  

ʩʠʩʪʝʤʠ ʱʫʨʽʚ ʟʘ ʫʤʦʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʝʧʘʨʘʪʽʚ ʤʝʪʘʙʦʣʽʯʥʦʾ  

ʜʽʾ ʥʘ ʪʣʽ ʛʽʧʦʪʠʨʝʦʟʫ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʥʘ ʙʘʟʽ ʢʘʬʝʜʨʠ ʬʽʟʽʦʣʦʛʽʾ ʣʶʜʠʥʠ 

ʪʘ ʪʚʘʨʠʥ ʆʅʋ ʽʤʝʥʽ ɯ. ɯ. ʄʝʯʥʠʢʦʚʘ ʥʘ 24 ʙʽʣʠʭ ʙʝʟʧʦʨʦʜʥʠʭ ʱʫʨʘʭ, 

ʤʘʩʦʶ 280-300ʛ. ɼʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʛʽʧʦʪʠʨʝʦʟʫ ʧʝʨʦʨʘʣʴʥʦ ʚʚʦʜʠʣʠ 

ʤʝʨʢʘʟʦʣʽʣ ʫ ʜʦʟʽ 50 ʤʛ/ ʢʛ ʤʘʩʠ ʪʚʘʨʠʥʠ. ʑʫʨʽʚ ʙʫʣʦ ʨʦʟʧʦʜʽʣʝʥʦ ʥʘ 

ʪʨʠ ʛʨʫʧʠ ʧʦ ʚʽʩʽʤ ʦʩʦʙʠʥ ʫ ʢʦʞʥʽʡ. ʇʝʨʰʘ ʛʨʫʧʘ ï ʽʥʪʘʢʪʥʽ ʪʚʘʨʠʥʠ, 

ʜʨʫʛʘ ï ʪʚʘʨʠʥʠ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʤʝʨʢʘʟʦʣʽʣ, ʪʨʝʪʷ ʛʨʫʧʘ ï ʱʫʨʠ, ʷʢʽ, ʥʘ 

ʬʦʥʽ ʤʦʜʝʣʶʚʘʥʥʷ ʛʽʧʦʪʠʨʝʦʟʫ, ʜʦʜʘʪʢʦʚʦ ʦʪʨʠʤʫʚʘʣʠ ʧʨʝʧʘʨʘʪʠ 

çɺʦʙʝʥʟʠʤè ʫ ʜʦʟʽ 500 ʤʛ/ʢʛ, çɸʻʚʽʪè (Ŭ-ʪʦʢʦʬʝʨʦʣ ï 10 ʤʛ/ʢʛ, ʨʝʪʠʥʦʣ 

ʧʘʣʴʤʽ ʪʘʪ ï 100 ʤʛ/ʢʛ), ʘʩʢʦʨʙʽʥʦʚʫ ʢʠʩʣʦʪʫ ï 40 ʤʛ/ʢʛ. ɿʘʛʘʣʴʥʘ 

ʪʨʠʚʘʣʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʫ ʩʢʣʘʜʘʣʘ 28 ʜʥʽʚ. ɼʣʷ ʢʦʥʪʨʦʣʶ ʟʘ ʩʪʘʥʦʤ 

ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʱʫʨʽʚ ʜʦ ʪʘ ʧʽʩʣʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʩʪʫ 

çɺʽʜʢʨʠʪʦʛʦ ʧʦʣʷè ʜʦʩʣʽʜʞʫʚʘʣʠ ʧʦʚʝʜʽʥʢʦʚʫ ʨʫʭʦʚʫ ʘʢʪʠʚʥʽʩʪʴ 

(ʛʦʨʠʟʦʥʪʘʣʴʥʫ, ʚʝʨʪʠʢʘʣʴʥʫ, ʦʨʽʻʥʪʦʚʥʫ) ʪʘ ʝʤʦʮʽʡʥʠʡ ʩʪʘʥ ʪʚʘʨʠʥ 

(ʢʽʣʴʢʽʩʪʴ ʘʢʪʽʚ ʛʨʫʤʽʥʛʫ) [6]. ʉʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ çStatisticaè. ʆʪʨʠʤʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʨʘʤʝʪʨʠʯʥʦʛʦ t-ʢʨʠʪʝʨʽʶ 

ʉʪʴʶʜʝʥʪʘ ʽ ʥʝʧʘʨʘʤʝʪʨʠʯʥʠʭ ʤʝʪʦʜʽʚ ɺʽʣʢʦʢʩʦʥʘ ʽ ʄʘʥʘ-ʋʽʪʥʽ [6]. 

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʚʝʜʽʥʢʦʚʦʾ ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʱʫʨʽʚ 

ʩʚʽʜʯʠʣʠ, ʱʦ ʚʠʭʽʜʥʽ ʧʦʢʘʟʥʠʢʠ ʪʚʘʨʠʥ ʫʩʽʭ ʪʨʴʦʭ ʛʨʫʧ ʧʨʘʢʪʠʯʥʦ ʥʝ 

ʚʽʜʨʽʟʥʷʣʠʩʴ. ʅʘ ʧʦʯʘʪʢʫ ʜʦʩʣʽʜʞʝʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʨʫʭʦʚʘ ʘʢʪʠʚʥʽʩʪʴ 

ʩʷʛʘʣʘ ʧʦʢʘʟʥʠʢʽʚ 38,46  Ñ 3,00; 36,25 Ñ 2,93  ʪʘ 37,30  Ñ 3,80 

ʧʝʨʝʪʠʥʘʥʴ ʣʽʥʽʡ  ʫ ʪʚʘʨʠʥ 1, 2 ʪʘ 3 ʛʨʫʧʠ ʚʽʜʧʦʚʽʜʥʦ. 

ʅʘ 28 ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʫ ʪʚʘʨʠʥ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʚʽʜʤʽʯʘʣʠ 

ʥʝʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʪʘ ʚʝʨʪʠʢʘʣʴʥʦʾ ʨʫʭʦʚʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʥʘ 9,5 ʪʘ 8 % ʚʽʜʧʦʚʽʜʥʦ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʦʙʫʤʦʚʣʝʥʦ 

ʟʚʠʢʘʥʥʷʤ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʪʝʩʪʫ çɺʽʜʢʨʠʪʦʛʦ ʧʦʣʷè. ɺʽʜʤʽʯʝʥʦ ʪʘʢʦʞ 

ʟʥʠʞʝʥʥʷ ʥʘ 7,6 % ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʘʢʪʠʚʥʦʩʪʽ (ʢʽʣʴʢʽʩʪʴ ʟʘʟʠʨʘʥʴ ʫ 

ʦʪʚʦʨʠ). ʇʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʘ ʢʽʣʴʢʽʩʪʴ ʘʢʪʽʚ ʛʨʫʤʽʥʛʫ ʥʘ ʧʦʯʘʪʢʫ ʽ 

ʥʘʧʨʠʢʽʥʮʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʩʚʽʜʯʠʣʘ ʧʨʦ ʩʪʘʙʽʣʴʥʠʡ ʩʪʘʥ ʥʝʨʚʦʚʦʾ 

ʩʠʩʪʝʤʠ ʪʚʘʨʠʥ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. 

ʋ 2-ʾʡ ʪʘ 3-ʽʡ ʛʨʫʧʘʭ ʩʧʦʩʪʝʨʽʛʘʣʠ ʨʦʟʚʠʪʦʢ ʛʽʧʦʪʠʨʝʦʟʫ, ʘʣʝ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʙʫʣʘ ʨʽʟʥʦʶ. ʊʘʢ, ʫ ʱʫʨʽʚ 2-ʦʾ ʛʨʫʧʠ, 

ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʤʝʨʢʘʟʦʣʽʣ, ʥʘʧʨʠʢʽʥʮʽ ʜʦʩʣʽʜʫ ʚʽʨʦʛʽʜʥʦ ʟʥʠʟʠʣʘʩʴ 
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ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʨʫʭʦʚʘ ʘʢʪʠʚʥʽʩʪʴ ʥʘ 54,7 % ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 

ʚʠʭʽʜʥʦʛʦ ʧʦʢʘʟʥʠʢʘ. ʇʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʦʢʘʟʥʠʢʘ ʱʫʨʽʚ ʢʦʥʪʨʦʣʴʥʦʾ 

ʛʨʫʧʠ ʥʘʧʨʠʢʽʥʮʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʩʽʯʝʥʠʭ ʣʽʥʽʡ ʫ ʪʚʘʨʠʥ 2-ʦʾ 

ʛʨʫʧʠ ʟʤʝʥʰʠʣʘʩʷ ʥʘ 52,8%. ʊʘʢʽ ʟʤʽʥʠ ʦʙʫʤʦʚʣʝʥʽ ʩʪʘʥʦʤ ʛʽʧʦʪʠʨʝʦʟʫ, 

ʷʢʠʡ ʟʥʠʞʫʻ ʦʙʤʽʥ ʨʝʯʦʚʠʥ ʚʟʘʛʘʣʽ, ʘ ʩʘʤʝ ʦʙʤʽʥ ʙʽʣʢʽʚ, ʚʫʛʣʝʚʦʜʽʚ ʪʘ 

ʞʠʨʽʚ. ʆʜʥʦʯʘʩʥʦ ʟ ʮʠʤ, ʫ ʪʚʘʨʠʥ 2-ʦʾ ʛʨʫʧʠ ʥʘ 28 ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʚʽʜʤʽʯʘʣʠ ʟʥʠʞʝʥʥʷ ʚʝʨʪʠʢʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ (ʧʽʜʡʦʤ ʥʘ ʟʘʜʥʽ ʣʘʧʢʠ) ʥʘ 

43,7 %, ʚʽʨʦʛʽʜʥʝ ʟʤʝʥʰʝʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʘʢʪʠʚʥʦʩʪʽ ʥʘ 42,2 %, 

ʢʽʣʴʢʽʩʪʴ ʘʢʪʽʚ ʛʨʫʤʽʥʛʫ ʟʤʝʥʰʠʣʘʩʴ ʥʘ 65 % ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 

ʚʠʭʽʜʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʮʽʻʾ ʛʨʫʧʠ, ʱʦ ʪʘʢʦʞ ʤʘʻ ʚʽʨʦʛʽʜʥʠʡ ʭʘʨʘʢʪʝʨ. 

ʅʘʧʨʠʢʽʥʮʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʫ ʪʚʘʨʠʥ 2-ʦʾ ʛʨʫʧʠ, ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 

ʧʦʢʘʟʥʠʢʘ ʢʦʥʪʨʦʣʴʥʠʭ ʪʚʘʨʠʥ, ʚʽʜʤʽʯʘʣʠ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʚʝʨʪʠʢʘʣʴʥʠʭ ʩʪʽʡʦʢ, ʟʘʛʣʷʜʘʥʴ ʫ ʦʪʚʦʨʠ ʪʘ ʘʢʪʽʚ ʛʨʫʤʽʥʛʫ ʥʘ 44,7%; ʥʘ 

32,6%, ʪʘ 58,4 % ʚʽʜʧʦʚʽʜʥʦ. ʊʘʢʽ ʟʤʽʥʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʟʥʠʞʝʥʥʷ 

ʘʢʪʠʚʥʦʩʪʽ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʱʫʨʽʚ.  

ʈʫʭʦʚʘ ʘʢʪʠʚʥʽʩʪʴ ʱʫʨʽʚ 3-ʾ ʛʨʫʧʠ, ʷʢ ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʪʘʢ ʽ 

ʚʝʨʪʠʢʘʣʴʥʘ, ʟʥʠʟʠʣʠʩʴ ʥʘʧʨʠʢʽʥʮʽ ʤʦʜʝʣʶʚʘʥʥʷ ʥʘ 34,7 ʪʘ 20,7 % 

ʚʽʜʧʦʚʽʜʥʦ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʚʠʭʽʜʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʱʫʨʽʚ ʮʽʻʾ ʛʨʫʧʠ. 

ɺʠʟʥʘʯʝʥʦ ʟʥʠʞʝʥʥʷ ʥʘ 28,5 % ʦʨʽʻʥʪʫʚʘʣʴʥʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʘʢʪʠʚʥʦʩʪʽ, ʘ ʧʦʢʘʟʥʠʢ ʛʨʫʤʽʥʛʫ ʟʥʠʟʠʚʩʷ ʣʠʰʝ ʥʘ 15%. ʊʘʢʦʞ ʫ ʱʫʨʽʚ 

3-ʦʾ ʛʨʫʧʠ ʚʠʷʚʣʝʥʦ ʟʥʠʞʝʥʥʷ ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʥʘʧʨʠʢʽʥʮʽ 

ʝʢʩʧʝʨʠʤʝʥʪʫ: ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ - ʥʘ 30 %, ʚʝʨʪʠʢʘʣʴʥʦʾ - ʥʘ 27 % ʪʘ 

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʘʢʪʠʚʥʦʩʪʽ - ʥʘ 13,9 % ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʦʢʘʟʥʠʢʘ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. ʇʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʦʢʘʟʥʠʢʘ 2- ʦʾ ʛʨʫʧʠ, 

ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ ʱʫʨʽʚ ʧʽʜʚʠʱʠʣʘʩʷ ʥʘ 22,8%, ʚʝʨʪʠʢʘʣʴʥʘ ï 

ʥʘ 17,7 %, ʘ ʦʨʽʻʥʪʦʚʥʘ ï ʥʘ 18, 7%. ʂʽʣʴʢʽʩʪʴ ʘʢʪʽʚ ʛʨʫʤʽʥʛʫ, ʷʢʘ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʝʤʦʮʽʡʥʠʡ ʩʪʘʥ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʪʚʘʨʠʥ, ʥʘʧʨʠʢʽʥʮʽ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʩʪʘʥʦʚʠʣʘ 2,02 Ñ 0,20, ʱʦ ʣʠʰʝ  ʥʘ 8,6 % ʚʠʱʝ ʚʽʜ 

ʧʦʢʘʟʥʠʢʘ ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ. ʇʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʦʢʘʟʥʠʢʘ 2-ʦʾ ʛʨʫʧʠ 

ʚʠʷʚʣʝʥʦ ʚʽʨʦʛʽʜʥʝ ʧʽʜʚʠʱʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʘʢʪʽʚ ʛʨʫʤʽʥʛʫ ʥʘ 67 %. ʎʝ 

ʩʚʽʜʯʠʣʦ ʧʨʦ ʩʪʘʙʽʣʽʟʘʮʽʶ ʩʪʘʥʫ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʱʫʨʽʚ, ʷʢʽ 

ʦʪʨʠʤʫʚʘʣʠ ʧʨʝʧʘʨʘʪʠ ʤʝʪʘʙʦʣʽʯʥʦʾ ʜʽʾ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʢʨʘʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʧʦʚʝʜʽʥʢʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʱʫʨʽʚ 3-ʦʾ ʛʨʫʧʠ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʝʥʟʠʤʘʪʠʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʪʣʽ ʬʦʨʤʫʚʘʥʥʷ ʛʽʧʦʪʠʨʝʦʟʫ. 
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ʉʊʈʋʂʊʋʈɸ ʆʈʅɯʊʆʌɸʋʅʀ ɹɸʉɽʁʅʋ ɺɽʈʍʅʔʆɻʆ 
ɼʅɯʉʊʈɸ (ɯɺɸʅʆ-ʌʈɸʅʂɯɺʉʔʂɸ ʆɹʃɸʉʊʔ) 

ʄʘʪʽʷʰ ʊ.ʄ., ʄʠʢʠʪʠʥ ʊ.ɺ. 

ɼɺʅɿ çʇʨʠʢʘʨʧʘʪʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʘʩʠʣʷ ʉʪʝʬʘʥʠʢʘè 

 

ʇʪʘʭʠ (Aves) ï ʦʜʥʽ ʽʟ ʚʘʞʣʠʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʥʘʟʝʤʥʠʭ ʝʢʦʩʠʩʪʝʤ ʟ 

ʚʝʣʠʢʦʶ ʝʢʦʣʦʛʽʯʥʦʶ ʧʣʘʩʪʠʯʥʽʩʪʶ ʪʘ ʚʭʦʜʷʪʴ ʜʦ ʣʘʥʮʶʛʽʚ ʞʠʚʣʝʥʥʷ. 

ɺʦʥʠ ʤʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʧʨʠʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʦ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ 

ʪʘ ʣʘʥʜʰʘʬʪʥʠʭ ʫʤʦʚ ʽ ʫʪʚʦʨʶʚʘʪʠ ʩʧʝʮʠʬʽʯʥʽ ʞʠʪʪʻʚʽ ʬʦʨʤʠ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʪʘʭʽʚ ʚʽʜʽʛʨʘʶʪʴ ʽʩʪʦʪʥʫ ʨʦʣʴ 

ʚ ʙʽʦʮʝʥʦʟʘʭ, ʩʘʤʝ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʙʽʦʪʠʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ. 

ʇʦʩʝʣʝʥʥʷ ʧʪʘʭʽʚ ʻ ʩʢʣʘʜʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʨʽʯʢʦʚʠʭ ʝʢʦʩʠʩʪʝʤ, ʱʦ 

ʚʣʠʚʘʶʪʴ ʥʘ ʾʭ ʩʪʨʫʢʪʫʨʫ ʪʘ ʭʘʨʘʢʪʝʨ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. 

ɹʘʩʝʡʥ ɺʝʨʭʥʴʦʛʦ ɼʥʽʩʪʨʘ ï ʦʜʥʘ ʟ ʥʘʡʙʽʣʴʰ ʛʫʩʪʦʥʘʩʝʣʝʥʠʭ 

ʪʝʨʠʪʦʨʽʡ ʋʢʨʘʾʥʠ, ʜʝ ʟʦʩʝʨʝʜʞʝʥʦ ʚʝʣʠʢʠʡ ʧʨʦʤʠʩʣʦʚʠʡ, 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʡ ʪʘ ʢʫʣʴʪʫʨʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʝʨʞʘʚʠ. ʃʶʜʠʥʘ 

ʦʩʚʦʾʣʘ ʮʽ ʟʝʤʣʽ ʽ ʚʽʜʪʦʜʽ ʚʦʥʠ ʟʘʟʥʘʣʠ ʩʫʪʪʻʚʠʭ ʟʤʽʥ. ʎʝ ʥʝ ʤʦʛʣʦ ʥʝ 

ʚʧʣʠʥʫʪʠ ʥʘ ʚʠʜʦʚʠʡ ʩʢʣʘʜ ʪʘ ʯʠʩʝʣʴʥʽʩʪʴ ʪʘʢʦʛʦ ʥʘʜʯʫʪʣʠʚʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʝʢʦʩʠʩʪʝʤ, ʷʢ ʧʪʘʭʠ [1]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʦʨʥʽʪʦʬʘʫʥʠ ʙʘʩʝʡʥʫ ɺʝʨʭʥʴʦʛʦ ɼʥʽʩʪʨʘ 

ʧʨʦʚʦʜʠʣʠʩʷ ʚʧʨʦʜʦʚʞ 2018-2019 ʨʦʢʽʚ ʫ 5 ʦʩʥʦʚʥʠʭ ʙʽʦʪʦʧʘʭ: 1 ï 

ʨʫʩʣʦ ʨʽʯʢʠ ɼʥʽʩʪʝʨ (ʪʝʨʠʪʦʨʽʷ ɻʘʣʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 

ʧʘʨʢʫ); 2 ï ʧʨʠʙʝʨʝʞʥʽ ʟʘʨʦʩʪʽ ʨʽʯʢʠ ɼʥʽʩʪʝʨ (ɻʅʇʇ); 3 ï ʰʪʫʯʥʘ 

ʚʦʜʦʡʤʘ (ɹʫʨʰʪʠʥʩʴʢʝ ʚʦʜʦ-ʩʭʦʚʠʱʝ); 4 ï ʣʠʩʪʷʥʠʡ ʣʽʩ (ʪʝʨʠʪʦʨʽʷ 

ʩʝʣʘ ʅʠʞʥʽʚ ʊʣʫʤʘʮʴʢʦʛʦ ʨʘʡʦʥʫ); 5 ï ʥʘʩʝʣʝʥʠʡ ʧʫʥʢʪ (ʩʤʪ. ɭʟʫʧʽʣʴ).  

ʇʽʜ ʯʘʩ ʟʙʦʨʫ ʤʘʪʝʨʽʘʣʫ ʦʩʥʦʚʥʠʤ ʤʝʪʦʜʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʚ 

ʤʘʨʰʨʫʪʥʠʡ ʤʝʪʦʜ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʪʘʭʽʚ ʢʦʨʠʩʪʫʚʘʣʠʩʷ ʧʦʣʴʦʚʠʤ 

ʚʠʟʥʘʯʥʠʢʦʤ [3]. ʆʙʣʽʢ ʚʟʜʦʚʞ ʨʽʯʢʠ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʦʜʥʦʨʘʟʦʚʦʛʦ ʢʦʥʪʨʦʣʶ ʜʽʣʷʥʢʠ ʨʽʢʠ ʚ ʥʝʚʝʣʠʢʽʡ ʧʨʠʙʝʨʝʞʥʽʡ ʩʤʫʟʽ [5]. 
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ɼʣʷ ʦʙʣʽʢʫ ʚʦʜʦʧʣʘʚʥʠʭ ʽ ʥʘʚʢʦʣʦʚʦʜʥʠʭ ʧʪʘʭʽʚ ʥʘ ʥʝʧʨʦʪʽʯʥʠʭ 

ʚʦʜʦʡʤʘʭ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ ʚʠʢʦʨʠʩʪʘʥʘ ʤʝʪʦʜʠʢʘ ʜʚʦʢʨʘʪʥʦʛʦ 

ʢʦʥʪʨʦʣʶ [6]. ʇʽʜ ʯʘʩ ʦʙʣʽʢʫ ʣʽʩʦʚʠʭ ʧʪʘʭʽʚ ʪʘ ʧʪʘʭʽʚ ʥʘʩʝʣʝʥʦʛʦ ʧʫʥʢʪʫ 

ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʤʝʪʦʜʠʢʫ ɼ. ʍʝʡʥʽ ʚ ʤʦʜʠʬʽʢʘʮʽʾ ʖ.ʉ. ʈʘʚʢʽʥʘ [2, 4]. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʙʣʽʢʽʚ ʜʦʩʣʽʜʞʫʚʘʥʽ ʪʝʨʠʪʦʨʽʾ ʥʘʩʝʣʷʶʪʴ 65 

ʚʠʜʽʚ ʧʪʘʭʽʚ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʜʦ 28 ʨʦʜʠʥ, ʦʙôʻʜʥʘʥʠʭ ʫ 14 ʨʷʜʽʚ. 

ʅʘʡʙʘʛʘʪʰʠʤ ʫ ʚʠʜʦʚʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʻ ʨʷʜ Passeriformes, 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ 30 ʚʠʜʘʤʠ (46,2 %) (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʷ 1 

ɺʠʜʦʚʘ ʩʪʨʫʢʪʫʨʘ ʦʨʥʽʪʦʢʦʤʧʣʝʢʩʽʚ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʜʽʣʷʥʢʘʭ 
ˉ 
ʧ/ʧ 

 
ʈʷʜ 

ʏʠʩʝʣʴʥʽʩʪʴ 
n/2,5 ʢʤ 

ʏʘʩʪʢʘ 
ʫʯʘʩʪʽ 

% 

1. ʇʽʨʥʠʢʦʟʦʧʦʜʽʙʥʽ Podicipediformes 1 1,5 

2. ʃʝʣʝʢʦʧʦʜʽʙʥʽ Ciconiiformes 5 7,7 

3. ɻʫʩʝʧʦʜʽʙʥʽ Anseriformes 7 10,8 

4. ʉʦʢʦʣʦʧʦʜʽʙʥʽ Falconiformes 4 6,2 

5. ɾʫʨʘʚʣʝʧʦʜʽʙʥʽ Gruiformes 3 4,6 

6. ʉʠʚʢʦʧʦʜʽʙʥʽ Charadriiformes 4 6,2 

7. ɻʦʣʫʙʦʧʦʜʽʙʥʽ Columbiformes 4 6,2 

8. ɿʦʟʫʣʝʧʦʜʽʙʥʽ Cuculiformes 1 1,5 

9. ʉʦʚʦʧʦʜʽʙʥʽ Strigiformes 2 3,08 

10. ʉʠʚʦʨʘʢʰʝʧʦʜʽʙʥʽ Coraciiformes  1 1,5 

11. ʂʫʨʦʧʦʜʽʙʥʽ Galliformes  1 1,5 

12. ɼʷʪʣʦʧʦʜʽʙʥʽ Piciformes 1 1,5 

13. ɻʦʨʦʙʮʝʧʦʜʽʙʥʽ Passeriformes 30 46,2 

14 ʇʝʣʽʢʘʥʦʧʦʜʽʙʥʽ Pelecaniformes 1 1,5 

 

ɸʙʩʦʣʶʪʥʠʤ ʜʦʤʽʥʘʥʪʦʤ ʻ ʛʥʽʟʜʦʚʽ ʧʪʘʭʠ ï 45 ʚʠʜʽʚ, ʟʥʘʯʥʦ ʤʝʥʰʝ 

ʦʩʽʣʠʭ ʧʪʘʭʽʚ ï 18 ʪʘ ʧʨʦʣʽʪʥʠʭ ï 2 ʚʠʜʠ. ʂʨʽʤ ʪʦʛʦ ʫ ʤʝʞʘʭ ʜʘʥʦʛʦ 

ʨʝʛʽʦʥʫ ʨʝʛʫʣʷʨʥʦ ʟʠʤʫʶʪʴ 28 ʚʠʜʽʚ ʧʝʨʥʘʪʠʭ (ʨʠʩ.1). 

 
ʈʠʩ. 1. ʈʦʟʧʦʜʽʣ ʦʨʥʽʪʦʬʘʫʥʠ ʙʘʩʝʡʥʫ ɺʝʨʭʥʴʦʛʦ ɼʥʽʩʪʨʘ ʟʘ ʘʨʝʘʣʦʤ ʧʦʰʠʨʝʥʥʷ 

26,20% 

43,10% 

27,70% 

3,10% 

˥͍ͤ͒ͦ͘͜͜ ˭͙ͣͯΌ;͜ ͎͍ͤ͒ͦ͘͜͜ ˻ͫ͜͜͡ ˽ͪͦͭͤ͜͜͡ 
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ʆʨʥʽʪʦʬʘʫʥʘ ʨʫʩʣʘ ʨʽʢʠ ʥʘʣʽʯʫʻ 7 ʚʠʜʽʚ. ʎʝʡ ʦʨʥʽʪʦʢʦʤʧʣʝʢʩ 

ʥʘʡʙʽʣʴʰ ʩʧʝʮʠʬʽʯʥʠʡ ʟʘ ʚʠʜʦʚʠʤ ʩʢʣʘʜʦʤ ʽ ʥʘʡʙʽʜʥʽʰʠʡ. ɸʙʩʦʣʶʪʥʠʡ 

ʜʦʤʽʥʘʥʪ ʪʫʪ ï ʣʘʩʪʽʚʢʘ ʙʝʨʝʛʦʚʘ Riparia riparia (ʯʘʩʪʢʘ ʫʯʘʩʪʽ 41,0 %), 

ʩʫʙʜʦʤʽʥʘʥʪʠ ï ʧʣʠʩʢʘ ʙʽʣʘ Motacilla alba ʪʘ ʢʨʷʯʦʢ ʨʽʯʢʦʚʠʡ Sterna 

hirundo (ʯʘʩʪʢʘ ʫʯʘʩʪʽ 15,4 %, 12,8 %).  

ʆʨʥʽʪʦʬʘʫʥʘ ʟʘʨʦʩʪʝʡ ʨʽʯʢʠ ʥʘʣʽʯʫʻ 22 ʚʠʜʠ. ɼʦʤʽʥʘʥʪʦʤ 

ʚʠʩʪʫʧʘʻ ʦʯʝʨʝʪʷʥʢʘ ʯʘʛʘʨʥʠʢʦʚʘ Acrocephalus palustris (ʯʘʩʪʢʘ ʫʯʘʩʪʽ 

9,7 %) ʩʫʙʜʦʤʽʥʫʶʪʴ ï ʩʦʣʦʚʝʡʢʦ ʩʭʽʜʥʠʡ Luscinia luscinia ʪʘ 

ʢʨʦʧʠʚôʷʥʢʘ ʩʽʨʘ Sylvia communis (ʯʘʩʪʢʘ ʫʯʘʩʪʽ 8,6 %). ʉʝʨʝʜ ʽʥʰʠʭ 

ʚʠʜʽʚ ʥʘʡʯʘʩʪʽʰʝ ʪʨʘʧʣʷʶʪʴʩʷ ʚʽʚʯʘʨʠʢ ʚʝʩʥʷʥʠʡ Phylloscopus 

trochilus, ʚʽʚʯʘʨʠʢ-ʢʦʚʘʣʠʢ Ph. Collybita, ʢʨʦʧʠʚôʷʥʢʘ ʩʘʜʦʚʘ Sylvia borin, 

ʩʘʤʝ ʮʽ ʚʠʜʠ ʻ ʦʩʥʦʚʦʶ ʧʨʠʙʝʨʝʞʥʠʭ ʟʘʨʦʩʪʝʡ. 

ʅʘ ɹʫʨʰʪʠʥʩʴʢʦʤʫ ʚʦʜʦʩʭʦʚʠʱʽ ʟʘ ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʷʚʣʝʥʦ 

39 ʚʠʜʽʚ ʧʪʘʭʽʚ. ɼʦʤʽʥʘʥʪ ï ʢʚʘʢ Nycticorax nycticorax (ʯʘʩʪʢʘ ʫʯʘʩʪʽ 6,0 

%), ʜʣʷ ʷʢʦʛʦ ʚʦʜʦʡʤʠʱʝ ʻ ʥʝ ʪʽʣʴʢʠ ʤʽʩʮʝʤ ʭʘʨʯʫʚʘʥʥʷ ʪʘ ʟʠʤʽʚʣʽ, ʘ ʡ 

ʤʽʩʮʝʤ ʜʣʷ ʛʥʽʟʜʫʚʘʥʥʷ. ʅʘʩʪʫʧʥʽ ʟʘ ʯʠʩʝʣʴʥʽʩʪʶ ʚʠʜʠ ï ʯʝʧʫʨʘ ʚʝʣʠʢʘ 

Egretta alba ʪʘ ʣʠʩʢʘ Fulica atra (ʯʘʩʪʢʘ ʫʯʘʩʪʽ 5,1 %). 

ʋ ʣʠʩʪʷʥʦʤʫ ʣʽʩʽ ʚʠʷʚʣʝʥʦ 15 ʚʠʜʽʚ ʧʪʘʭʽʚ. ɿʘ ʥʘʰʠʤʠ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ ʜʦʤʽʥʘʥʪʦʤ ʷʚʣʷʻʪʴʩʷ ʟʦʟʫʣʷ Cuculus canorus 

(ʯʘʩʪʢʘ ʫʯʘʩʪʽ 10,7 %), ʩʫʙʜʦʤʽʥʘʥʪʘʤʠ ï ʰʧʘʢ ʟʚʠʯʘʡʥʠʡ Sturnus 

vulgaris (8,9 %) ʩʠʥʠʮʷ ʚʝʣʠʢʘ Parus major (7,1 %) ʪʘ ʞʘʡʚʦʨʦʥʦʢ 

ʧʦʣʴʦʚʠʡ Alauda arvensis (7,1 %). 

ʆʨʥʽʪʦʬʘʫʥʘ ʥʘ ʪʝʨʠʪʦʨʽʾ ʥʘʩʝʣʝʥʦʛʦ ʧʫʥʢʪʫ ɭʟʫʧʽʣʴ 

ʚʠʷʚʠʣʘʩʷ ʨʽʟʥʦʤʘʥʽʪʥʦʶ ʟʘ ʚʠʜʦʚʠʤ ʩʢʣʘʜʦʤ. ɿʘʛʘʣʦʤ ʫ ʩʝʣʠʱʽ 

ʚʽʜʤʽʯʝʥʦ 27 ʚʠʜʽʚ ʧʪʘʭʽʚ. ɼʦʤʽʥʫʻ ʛʦʨʦʙʝʮʴ ʭʘʪʥʽʡ Passer 

domesticus, ʩʫʙʜʦʤʽʥʘʥʪʦʤ ʚʠʩʪʧʘʻ ʣʘʩʪʽʚʢʘ ʩʽʣʴʩʴʢʘ Hirundo 

rustica (ʯʘʩʪʢʘ ʫʯʘʩʪʽ 4,5 %). 

ʉʝʨʝʜ ʝʢʦʣʦʛʽʯʥʠʭ ʛʨʫʧ ʟʘ ʤʽʩʮʝʤ ʽʩʥʫʚʘʥʥʷ ʜʦʤʽʥʘʥʪʦʤ 

ʷʚʣʷʶʪʴʩʷ ʜʝʥʜʨʦʬʽʣʠ ï 50,8 %. ʉʫʙʜʦʤʽʥʘʥʪʦʤ ʚʠʩʪʫʧʘʶʪʴ 

ʣʽʤʥʦʬʽʣʠ ï 32,3 %, ʯʘʩʪʢʘ ʢʘʤʧʦʬʽʣʽʚ ʩʪʘʥʦʚʠʪʴ ï 12,3 %, 

ʩʢʣʝʨʦʬʽʣʽʚ ï 4,6 %. 

ɿʘ ʩʢʣʘʜʦʤ ʾʞʽ, ʱʦ ʜʦʤʽʥʫʻ ʚ ʨʘʮʽʦʥʽ ʧʪʘʭʽʚ ʙʘʩʝʡʥʫ ɺʝʨʭʥʴʦʛʦ 

ɼʥʽʩʪʨʘ, ʾʭ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʦ ʧôʷʪʠ ʝʢʦʣʦʛʽʯʥʠʭ ʛʨʫʧ: ʟʦʦʬʘʛʠ ï 13  

 (20 %), ʬʽʪʦʬʘʛʠ ï 8 (12,3 %), ʝʥʪʦʤʦʬʘʛʠ ï 18 (27,7 %), ʽʭʪʽʦʬʘʛʠ ï 8 

(12,3 %) ʪʘ ʚʩʝʾʜʥʽ ï 18 (27,7 %) ʚʠʜʽʚ. 

ʅʘʤʠ ʚʩʪʘʥʦʚʣʝʥʦ ʨʦʟʧʦʜʽʣ ʧʪʘʭʽʚ ʟʘ 11 ʣʘʥʜʰʘʬʪʥʦ-

ʛʝʥʝʪʠʯʥʠʤʠ ʬʘʫʥʽʩʪʠʯʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ. ʅʘʡʙʽʣʴʰ ʰʠʨʦʢʦ ʫ ʙʘʩʝʡʥʽ 

ɺʝʨʭʥʴʦʛʦ ɼʥʽʩʪʨʘ ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʪʘʭʠ ʪʨʦʧʽʯʥʦʛʦ ï 23,07 %  

 (15 ʚʠʜʽʚ), ʥʝʤʦʨʘʣʴʥʦʛʦ ï 16,9 % (11 ʚʠʜʽʚ), ʣʽʩʦʩʪʝʧʦʚʦʛʦ ï 12,3 %  

 (8 ʚʠʜʽʚ), ʧʫʩʪʝʣʴʥʦ-ʛʽʨʩʴʢʦʛʦ ï 12,3 % (8 ʚʠʜʽʚ) ʢʦʤʧʣʝʢʩʽʚ. ʇʪʘʭʠ 

ʙʦʨʝʘʣʴʥʦʛʦ, ʧʨʘʜʘʚʥʴʦʛʦ ʥʝʤʦʨʘʣʴʥʦʛʦ, ʣʠʤʘʥʥʦʛʦ, ʘʣʶʚʽʦʬʽʣʴʥʦʛʦ 
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ʢʦʤʧʣʝʢʩʽʚ ʩʢʣʘʜʘʣʠ ʚ ʩʝʨʝʜʥʴʦʤʫ ï 7,7-6,15 % (4-5 ʚʠʜʽʚ). ʇʨʘʜʘʚʥʽʡ 

ʣʽʩʦʩʪʝʧʦʚʠʡ ʢʦʤʧʣʝʢʩ ï 4,6 % (3 ʚʠʜʠ), ʧʫʩʪʝʣʴʥʦ-ʩʪʝʧʦʚʠʡ ʪʘ 

ʩʫʙʩʝʨʝʜʟʝʤʥʦʤʦʨʩʴʢʠʡ ʢʦʤʧʣʝʢʩʠ ʧʦ 1,5 % (1 ʚʠʜ). 

ʂʦʞʝʥ ʟ 65 ʚʠʜʽʚ, ʷʢʽ ʤʠ ʚʠʷʚʠʣʠ ʧʨʠ ʦʙʩʪʝʞʝʥʥʽ ʙʘʩʝʡʥʫ 

ɺʝʨʭʥʴʦʛʦ ɼʥʽʩʪʨʘ, ʤʘʻ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʩʪʘʪʫʩʠ ʜʝʨʞʘʚʥʦʛʦ, 

ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʪʘ ʤʽʞʥʘʨʦʜʥʦʛʦ ʟʥʘʯʝʥʥʷ. 

ɿʙʝʨʝʞʝʥʥʷ ʪʚʘʨʠʥʥʦʛʦ ʩʚʽʪʫ ï ʮʝ ʟʘʚʜʘʥʥʷ, ʥʝ ʪʽʣʴʢʠ  

ʨʽʟʥʠʭ ʽʥʩʪʠʪʫʮʽʡ (ʤʽʥʽʩʪʝʨʩʪʚ, ʛʨʦʤʘʜʩʴʢʠʭ ʦʨʛʘʥʽʟʘʮʽʡ), ʘʣʝ ʡ ʢʦʞʥʦʾ 

ʣʶʜʠʥʠ ʦʢʨʝʤʦ.  

ʅʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʝ ʩʴʦʛʦʜʥʽ ʧʠʪʘʥʥʷ ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱ 

ʥʘʮʽʦʥʘʣʴʥʠʭ ʧʨʠʨʦʜʥʠʭ ʧʘʨʢʽʚ ʪʘ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ 

ʦʙôʻʢʪʽʚ, ʷʢʽ ʚʽʜʽʛʨʘʶʪʴ ʚʠʟʥʘʯʥʫ ʨʦʣʴ ʫ ʟʙʝʨʝʞʝʥʥʽ ʪʘ ʚʽʜʪʚʦʨʝʥʥʽ 

ʦʨʥʽʪʦʬʘʫʥʠ. 
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ɼʆʉʃɯɼɾɽʅʅʗ ʇʆʂɸɿʅʀʂɯɺ ʈʆʉʊʋ ʂʋʈʏɸʊ-
ɹʈʆʁʃɽʈɯɺ ʇʈʀ ɼʆɼɸɺɸʅʅɯ ɼʆ ʈɸʎɯʆʅʋ ʌɽʈʄɽʅʊʋ 
ʂʉʀʃɸʅɸɿɸ ʊɸ ɸʄɯʅʆʂʀʉʃʆʊʅʆɻʆ ʂʆʄʇʃɽʂʉʋ 

ʊʨʽʰʠʥʘ ɺ.ʖ., ɻʫʣʷʻʚ ɺ.ʄ. 

ɼʥʽʧʨʦʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʇʨʠ ʢʦʤʧʣʝʢʩʥʦʤʫ ʧʽʜʭʦʜʽ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʨʯʘʪ-ʙʨʦʡʣʝʨʽʚ ʤʦʞʥʘ 

ʜʦʩʷʛʪʠ ʥʝ ʪʽʣʴʢʠ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʘ ʡ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʟʘʦʱʘʜʞʝʥʥʷ ʨʝʩʫʨʩʽʚ. ʂʦʤʧʣʝʢʩʥʽʩʪʴ 

ʙʨʦʡʣʝʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʦʟʥʘʯʘʻ ʪʝ, ʱʦ ʤʝʥʝʜʞʝʨʠ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʧʦʚʠʥʥʽ ʤʘʪʠ ʯʽʪʢʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʘʛʘʣʴʥʠʡ 

ʚʠʨʦʙʥʠʯʠʡ ʧʨʦʮʝʩ, ʘ ʪʘʢʦʞ ʬʘʢʪʦʨʠ, ʷʢʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʪʝʭʥʦʣʦʛʽʶ ʙʨʦʡʣʝʨʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ʇʽʜ ʯʘʩ ʙʨʦʡʣʝʨʥʦʛʦ 
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ʚʠʨʦʱʫʚʘʥʥʷ ʧʪʘʭ ʧʨʦʭʦʜʠʪʴ ʢʽʣʴʢʘ ʝʪʘʧʽʚ ʨʦʟʚʠʪʢʫ ʚʽʜ ʚʠʭʦʜʫ ʟ ʷʡʮʷ 

ʜʦ ʩʪʘʜʽʾ ʧʝʨʝʨʦʙʢʠ. ʄʽʞ ʮʠʤʠ ʩʪʘʜʽʷʤʠ ʻ ʪʘʢʦʞ ʧʝʨʝʭʽʜʥʽ ʝʪʘʧʠ, ʷʢʽ 

ʥʝʦʙʭʽʜʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʩʪʨʝʩʦʤ ʜʣʷ ʧʪʠʮʽ.  

ɸʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʻ ʥʝ ʪʽʣʴʢʠ 

ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʧʪʠʮʽ, ʘ ʡ ʦʜʝʨʞʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦ 

ʯʠʩʪʦʾ, ʥʘʪʫʨʘʣʴʥʦʾ ʧʨʦʜʫʢʮʽʾ ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʽʩʥʫʶʯʠʤ ʚʠʤʦʛʘʤ ʨʠʥʢʫ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦ ʚʠʚʯʝʥʥʶ ʘʩʧʝʢʪʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ ʘ ʪʘʢʦʞ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʙʘʛʘʯʝʥʥʷ ʢʦʤʙʽʢʦʨʤʫ ʘʤʽʥʦʢʠʩʣʦʪʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʪʘ 

ʬʝʨʤʝʥʪʫ ʢʩʠʣʘʥʘʟʘ ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʘʟʽ ʧʨʠʚʘʪʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʟ 

ʨʦʟʚʝʜʝʥʥʷ ʢʫʨʯʘʪ-ʙʨʦʡʣʝʨʽʚ ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʚʠʤʦʛ ɼʉʊʋ 8219:2015 

çʇʪʠʮʷ ʩʚʽʡʩʴʢʘ. ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʨʯʘʪ-

ʙʨʦʡʣʝʨʽʚ. ɿʘʛʘʣʴʥʽ ʚʠʤʦʛʠè. 

ʋ ʷʢʦʩʪʽ ʧʽʜʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʢʫʨʝʡ ʙʨʦʡʣʝʨʽʚ 

ʢʨʦʩʫ ʂʦʙʙ-500. ʉʪʘʥ ʙʨʦʡʣʝʨʽʚ ʚʨʘʭʦʚʫʚʘʣʠ ʱʦʜʝʥʥʠʤ ʦʛʣʷʜʦʤ, 

ʙʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʘʧʝʪʠʪ, ʨʫʭʣʠʚʽʩʪʴ ʧʪʠʮʽ, ʟʙʝʨʝʞʝʥʥʷ ʧʦʛʦʣʽʚ'ʷ - 

ʰʣʷʭʦʤ ʱʦʜʝʥʥʦʛʦ ʦʙʣʽʢʫ ʧʪʠʮʽ. ɼʦʙʦʚʠʭ ʢʫʨʯʘʪ, ʦʪʨʠʤʘʥʠʭ ʟ ʷʻʮʴ 

ʨʽʟʥʦʾ ʚʘʛʦʚʦʾ ʢʘʪʝʛʦʨʽʾ, ʛʨʫʧʫʚʘʣʠ ʧʦ 10 ʛʦʣʽʚ ʽ ʚʠʨʦʱʫʚʘʣʠ ʦʢʨʝʤʦ ʚ 

ʢʣʽʪʢʘʭ-ʙʘʪʘʨʝʷʭ ʈ-15. ɾʠʚʫ ʤʘʩʫ ʚʠʟʥʘʯʘʣʠ ʟ ʪʦʯʥʽʩʪʶ ʜʦ 5,0 ʛ 

ʰʣʷʭʦʤ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʱʦʪʠʞʥʝʚʦʛʦ ʟʚʘʞʫʚʘʥʥʷ 15% ʦʜʥʠʭ ʽ ʪʠʭ ʞʝ 

ʙʨʦʡʣʝʨʽʚ ʟ ʢʦʞʥʦʾ ʛʨʫʧʠ. ʉʝʨʝʜʥʴʦʜʦʙʦʚʠʡ ʽ ʚʽʜʥʦʩʥʠʡ ʧʨʠʨʦʩʪʠ 

ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ ʤʝʪʦʜʠʢʘʤʠ. ʇʨʦʚʦʜʠʣʦʩʴ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʚʽʢʦʚʠʤʠ ʛʨʫʧʧʘʤʠ ʧʪʘʭʽʚ. ʌʨʦʥʪ ʛʦʜʽʚʣʽ ʩʪʘʥʦʚʠʚ 

2,5ï5,0 ʩʤ, ʥʘʧʫʚʘʥʥʷ ï 1,2ï2,0 ʩʤ ʟʘʣʝʞʥʦ ʚʽʜ ʚʽʢʫ ʧʪʠʮʽ. ʅʘʧʫʚʘʥʥʷ 

ʧʪʠʮʽ ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʘʢʫʫʤʥʠʭ ʥʘʧʫʚʘʣʦʢ. ʋʤʦʚʠ 

ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʨʯʘʪ-ʙʨʦʡʣʝʨʽʚ ʚʽʜʧʦʚʽʜʘʣʠ ʚʩʪʘʥʦʚʣʝʥʠʤ ʩʘʥʽʪʘʨʥʦ-

ʛʽʛʽʻʥʽʯʥʠʤ ʥʦʨʤʘʤ. ɻʦʜʫʚʘʣʠ ʧʪʠʮʶ ʜʚʽʯʽ ʥʘ ʜʦʙʫ (ʚʨʘʥʮʽ ʪʘ ʚʚʝʯʝʨʽ) 

ʧʦʚʥʦʨʘʮʽʦʥʥʠʤʠ ʢʦʤʙʽʢʦʨʤʘʤʠ ʫ ʚʠʛʣʷʜʽ ʢʨʫʧʢʠ ï ʚʽʜ 1- ʜʦ 7-ʾ ʜʦʙʠ ʪʘ 

ʫ ʛʨʘʥʫʣʴʦʚʘʥʦʤʫ ʚʠʛʣʷʜʽ ï ʚʽʜ 8- ʜʦ 42-ʾ ʜʦʙʠ, ʟʛʽʜʥʦ ʩʪʘʥʜʘʨʪʽʚ [1]. 

ʉʢʣʘʜ ʪʘ ʧʦʞʠʚʥʽʩʪʴ ʢʦʤʙʽʢʦʨʤʫ ʧʨʦʪʷʛʦʤ ʜʦʩʣʽʜʫ ʟʤʽʥʶʚʘʣʠ 

ʟʘʣʝʞʥʦ ʚʽʜ ʚʽʢʫ ʢʫʨʯʘʪ-ʙʨʦʡʣʝʨʽʚ. ʂʦʤʙʽʢʦʨʤ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʟʘ 

ʚʤʽʩʪʦʤ ʦʙʤʽʥʥʦʾ ʝʥʝʨʛʽʾ ʚʽʜʧʦʚʽʜʘʚ ʥʦʨʤʘʤ, ʱʦ ʥʝ ʩʫʧʝʨʝʯʠʣʠ 

ʨʝʢʦʤʝʥʜʘʮʽʷʤ ʢʦʤʧʘʥʽʾ-ʦʨʠʛʽʥʘʪʦʨʘ ʢʨʦʩʫ, ɯʥʩʪʠʪʫʪʫ ʧʪʘʭʽʚʥʠʮʪʚʘ 

ʅɸɸʅ ʋʢʨʘʾʥʠ ʪʘ ʚʠʤʦʛʘʤ ɼʉʊʋ 4120ï2002 çʂʦʤʙʽʢʦʨʤʠ 

ʧʦʚʥʦʨʘʮʽʦʥʥʽ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʪʠʮè̔ [2].  

ɼʣʷ ʧʪʠʮʽ ʟ 1-ʾ ʜʦ 7-ʾ ʜʦʙʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʝʨʝʜʩʪʘʨʪʦʚʠʡ,  

ʟ 7-ʾ ʜʦ 15-ʾ ʜʦʙʠ ï ʩʪʘʨʪʦʚʠʡ ʽ ʟ 30-ʾ ʜʦ ʟʘʙʦʶ ï ʬʽʥʽʰʥʠʡ ʢʦʤʙʽʢʦʨʤ. 

ʇʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʧʝʨʽʦʜʫ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʤʦʥʽʪʦʨʠʥʛ ʧʨʠʨʦʩʪʫ 

ʞʠʚʦʾ ʤʘʩʠ ʧʦʛʦʣʽʚôʷ, ʧʝʨʝʪʨʘʚʥʽʩʪʴ ʢʦʨʤʫ, ʩʧʦʞʠʚʘʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ, 

ʨʝʘʢʮʽʾ ʥʘ ʪʝʤʧʝʨʘʪʫʨʥʽ ʟʤʽʥʠ ʪʘ ʟʤʽʥʠ ʦʩʚʽʪʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʤʝʪʦʜʠʢ. ʆʜʥʠʤ ʟ ʛʦʣʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʙʨʦʡʣʝʨʽʚ ʵ ʧʨʠʨʽʩʪ ʞʠʚʦʾ ʤʘʩʠ, ʚʽʥ ʩʣʫʞʠʪʴ ʢʨʠʪʝʨʽʻʤ 
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ʩʪʘʥʫ ʦʨʛʘʥʽʟʤʫ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʽʢʫ, ʫʤʦʚ ʫʪʨʠʤʘʥʥʷ, ʛʦʜʽʚʣʽ, ʢʨʦʩʫ 

ʧʪʠʮʽ ʪʘ ʽʥ. ɿʦʚʥʽʰʥʽʭ ʽ ʚʥʫʪʨʽʰʥʽʭ ʬʘʢʪʦʨʽʚ [3]. 

ʇʝʨʰʫ ʧʽʜʜʦʩʣʽʜʥʫ ʛʨʫʧʫ ʛʦʜʫʚʘʣʠ ʟʚʠʯʘʡʥʠʤ ʢʦʤʙʽʢʦʨʤʦʤ ʟʛʽʜʥʦ 

ɼʉʊʋ. ɼʦ ɯɯ ʛʨʫʧʠ ʚʚʦʜʠʣʠ ʜʦ ʢʦʤʙʽʢʦʨʤʫ ʘʤʽʥʦʢʠʩʣʦʪʠ ( ʤʝʪʽʦʥʽʥ, ʣʽʟʠʥ 

ʪʘ ʪʨʝʦʥʽʥ) ʫ ʤʽʥʽʤʘʣʴʥʠʭ ʜʦʟʘʭ (0,7% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ ʢʦʨʤʫ).  

ɯɯɯ ʧʽʜʜʦʩʣʽʜʥʽʡ  ʛʨʫʧʽ ʜʦ ʦʩʥʦʚʥʦʛʦ ʢʦʨʤʫ ʜʦʜʘʚʘʣʠ ʬʝʨʤʝʥʪ 

ʢʩʠʣʘʥʘʟʫ ʟ ʨʦʟʨʘʭʫʥʢʫ 0,1 ʢʛ ʬʝʨʤʝʥʪʫ ʥʘ 1000ʢʛ ʢʦʨʤʫ. ʆʪʨʠʤʘʥʥʽ 

ʜʘʥʽ ʚʠʩʚʽʪʣʝʥʽ ʚ ʪʘʙʣʠʮʽ (ʪʘʙʣ.1).  

ʊʘʙʣʠʮʷ 1 

ʇʨʠʨʽʩʪ ʞʠʚʦʾ ʤʘʩʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʢʣʘʜʫ ʢʦʨʤʫ 
ɺʽʢ, ʜʥʽʚ ɻʨʫʧʘ 

I II III 

1 35,0 35,0 35,0 

6 71,6 70,0 79,0 

14 155,8 149,3 190,3 

21 363,2 380,0 453,0 

28 667,7 766,0 771,5 

35 806,0 963,3 1104,0 

42 1079,0 1353,0 1536,7 

45 1176,0 1509,0 1627,0 

ɸʙʩʦʣʶʪʥʠʡ 
ʧʨʠʨʽʩʪ, ʛ 

1141,0 1474,0 1592,0 

 

ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ, ʜʦʜʘʚʘʥʥʷ ʜʦ ʢʦʤʙʽʢʦʨʤʫ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʘ 

ʩʘʤʝ ʬʝʨʤʝʥʪʽʚ ʪʘ ʘʤʽʥʦʢʠʩʣʦʪ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʦʨʛʘʥʽʟʤ ʢʫʨʝʡ-

ʙʨʦʡʣʝʨʽʚ. ɿʘ 45 ʜʥʽʚ ʚʠʛʦʜʦʚʫʚʘʥʥʷ ʢʫʨʝʡ ʧʝʨʰʘ (ʢʦʥʪʨʦʣʴʥʘ) ʛʨʫʧʘ 

ʢʫʨʝʡ ʥʘʙʨʘʣʘ ʥʘʡʤʝʥʰʠʡ ʧʨʠʨʽʩʪ ʚʘʛʠ (1141,0 ʛ). ʅʘʪʦʤʽʩʪʴ ɯɯ ʪʘ ɯɯɯ 

ʧʽʜʜʦʩʣʽʜʥʽ ʛʨʫʧʠ ʧʦʢʘʟʘʣʠ ʭʘʨʘʢʪʝʨʥʠʡ ʚʠʩʦʢʠʡ ʧʨʠʨʽʩʪ ʞʠʚʦʾ ʤʘʩʠ 

(1474,0 ʪʘ 1592,0) ʚʽʜʧʦʚʽʜʥʦ. 

ʆʪʞʝ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʧʝʚʥʽ 

ʟʤʽʥʠ ʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʫʨʯʘʪ ʧʽʜ ʚʧʣʠʚʦʤ ʜʦʜʘʚʘʥʥʷ ʜʦ ʨʘʮʽʦʥʫ 

ʢʫʨʯʘʪ-ʙʨʦʡʣʝʨʽʚ ʣʽʟʠʥʫ, ʪʨʝʦʥʽʥʫ ʪʘ ʤʝʪʽʦʥʽʥʫ ʫ ʚʠʛʣʷʜʽ 

ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʘ ʪʘʢʦʞ ʬʝʨʤʝʥʪʫ ʢʩʠʣʘʥʘʟʘ.  

ɼʘʥʽ ʜʦʙʘʚʢʠ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʽʩʪ ʪʘ ʨʦʟʚʠʪʦʢ ʧʪʠʮʽ. ɺ 

ʧʝʨʩʧʝʢʪʠʚʘʭ ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʣʘʥʫʻʪʴʩʷ ʜʦʩʣʽʜʠʪʠ ʚʧʣʠʚ 

ʘʤʽʥʦʢʠʩʣʦʪ ʪʘ ʬʝʨʤʝʥʪʫ ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʫ ʚʠʱʝʚʢʘʟʘʥʦʤʫ 

ʜʦʩʣʽʜʽ ʥʘ ʽʥʰʠʭ ʚʠʜʘʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʪʠʮʽ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 
1. ʇʪʠʮʷ ʩʚʽʡʩʴʢʘ. ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʨʯʘʪ-ʙʨʦʡʣʝʨʽʚ. 
ɿʘʛʘʣʴʥʽ ʚʠʤʦʛʠ. ɼʉʊʋ 8219:2015. (2017). ʂʠʾʚ: ɹʽʣʦʮʝʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 
ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʄʽʥʽʩʪʝʨʩʪʚʘ ʘʛʨʘʨʥʦʾ ʧʦʣʽʪʠʢʠ ʪʘ ʧʨʦʜʦʚʦʣʴʩʪʚʘ 
ʋʢʨʘʾʥʠ. ɺʠʣʫʯʝʥʦ ʟ: http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/ cgiirbis_64.exe. 

2. ʂʦʤʙʽʢʦʨʤʠ ʧʦʚʥʦʨʘʮʽʦʥʥʽ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʪʠʮʽ: ʊʝʭʥʽʯʥʽ ʫʤʦʚʠ. 
ɼʉʊʋ 4120:2002. (2003). ʂʠʾʚ: ɼʝʨʞʩʧʦʞʠʚʩʪʘʥʜʘʨʪ ʋʢʨʘʾʥʠ, (ʅʘʮʽʦʥʘʣʴʥʠʡ 
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ʩʪʘʥʜʘʨʪ ʋʢʨʘʾʥʠ). ɺʠʣʫʯʝʥʦ ʟ: http://pticevodstvo.blogspot.com/2014/05/DSTU-
4120-2002.html. 

3. ʇʘʪʨʻʚʘ, ʃ.ʉ., ʂʦʚʘʣʝʥʢʦ, ɺ.ʇ., ʊʝʨʝʱʝʥʢʦ, ʆ.ɺ., ʂʘʪʝʨʠʥʠʯ, ʆ.ʆ. (2010). 
ʄôʷʩʥʝ ʧʪʘʭʽʚʥʠʮʪʚʦ: ʥʘʚʯ. ʧʦʩʽʙ. ʄʠʢʦʣʘʾʚ : ʄɼɸʋ, 2010. ï 370 ʩ. (ʛʨʠʬ ʄʆʅ). 
ɺʠʣʫʯʝʥʦ ʟ: http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/ cgiirbis_64.exe. 

 

 

ɿɽʄʅʆɺʆɼʅʓɽ (AMPHIBIA) ʅɽɾʀʅʉʂʆɻʆ 
ʈɽɻʀʆʅɸʃʔʅʆɻʆ ʃɸʅɼʐɸʌʊʅʆɻʆ ʇɸʈʂɸ 
(ʏɽʈʅʀɻʆɺʉʂɸʗ ʆɹʃɸʉʊʔ, ʋʂʈɸʀʅɸ) 

ʐʝʰʫʨʘʢ ʇ.ʅ., ɺʦʙʣʝʥʢʦ ɸ.ʉ., ʂʝʜʨʦʚ ɹ.ʖ. 

ʅʝʞʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʅʠʢʦʣʘʷ ɻʦʛʦʣʷ 

 

ʈʝʛʠʦʥʘʣʴʥʳʡ ʣʘʥʜʰʘʬʪʥʳʡ ʧʘʨʢ ñʅʝʞʠʥʩʢʠʡò ʙʳʣ ʩʦʟʜʘʥ 

ʈʝʰʝʥʠʝʤ ʏʝʨʥʠʛʦʚʩʢʦʛʦ ʦʙʣʘʩʪʥʦʛʦ ʩʦʚʝʪʘ ʦʪ 28 ʤʘʷ 2015 ʛʦʜʘ. 

ʇʘʨʢ ʨʘʩʧʦʣʦʞʝʥ ʚ ʤʝʞʜʫʨʝʯʴʝ ɼʝʩʥʳ ʠ ʆʩʪʨʘ. ɺ ʅʝʞʠʥʩʢʠʡ ʈʃʇ 

ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʪʘʢʠʝ ʦʙʲʝʢʪʳ ʇɿʌ: ʙʦʪʘʥʠʯʝʩʢʠʡ ʟʘʢʘʟʥʠʢ 

ʦʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ñʉʝʨʝʜʦʚʰʠʥʘò, ʙʦʪʘʥʠʯʝʩʢʠʝ 

ʟʘʢʘʟʥʠʢʠ ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ: ñɹʘʨʘʤʳʢʠò, ñɿʘʷʯʴʠ ʩʦʩʥʳò, ñʋʨʦʯʠʱʝ 

ʃʫʙʷʥʢʘò, ñʋʨʦʯʠʱʝ ʃʠʩʘʨʝʚʱʠʥʘò, ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʟʘʢʘʟʥʠʢʠ 

ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ: ñʂʦʣʝʩʥʠʢʦʚʩʢʠʡò ʠ ñʇʝʨʝʭʦʜʦʚʩʢʠʡò. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʫʨʦʯʠʱʝ ñʉʤʦʣʷʥʢʘò, ʠʤʝʶʱʝʝ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ 

ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʈʃʇ ñʅʝʞʠʥʩʢʠʡò, ʥʝ ʚʦʱʣʦ ʚ 

ʪʝʨʨʠʪʦʨʠʶ ʇɿʌ, ʠ ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ð ʚ ʫʨʦʯʠʱʝ ʠʥʪʝʥʩʠʚʥʦ 

ʧʨʦʚʦʜʷʪʩʷ ʦʩʫʰʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ (2018-2019 ʛʛ.) ʩ ʜʘʣʴʥʝʡʰʝʡ 

ʨʘʩʧʘʰʢʦʡ ʦʩʫʰʝʥʥʳʭ ʧʣʦʱʘʜʝʡ ʠ ʣʫʛʦʚ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʪʘʢʦʝ ʧʦʣʦʞʝʥʠʝ, ʥʝʩʦʤʥʝʥʥʦ, ʦʪʨʠʮʘʪʝʣʴʥʦ ʙʫʜʝʪ 

ʚʣʠʷʪʴ ʥʘ ʩʦʩʪʦʷʥʠʝ ʬʠʪʦ- ʠ ʟʦʦʮʝʥʦʟʦʚ ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʉʤʦʣʷʥʢʝ 

ʫʨʦʯʠʱ ʇʘʨʢʘ. ʅʝʚʟʠʨʘʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʣʠʷʥʠʝ ʢʘʢ 

ʥʘ ʧʣʦʱʘʜʷʭ ʈʃʇ, ʪʘʢ ʠ ʥʘ ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʥʝʤʫ ʪʝʨʨʠʪʦʨʠʷʭ, ʚ ʧʘʨʢʝ 

ʦʙʠʪʘʶʪ ʢʨʘʩʥʦʢʥʠʞʥʳʝ ʚʠʜʳ ʞʠʚʦʪʥʳʭ, ʟʘʥʝʩʸʥʥʳʭ ʢʘʢ ʚ ʂʨʘʩʥʫʶ 

ʢʥʠʛʫ ʋʢʨʘʠʥʳ, ʪʘʢ ʠ ʚʠʜʳ, ʦʭʨʘʥʷʝʤʳʝ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʤʠ ʢʦʥʚʝʥʮʠʷʤʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʃʇ 

ñʅʝʞʠʥʩʢʠʡò ʠ ʝʛʦ ʙʣʠʞʘʡʰʠʭ ʦʢʨʝʩʪʥʦʩʪʝʡ, ʘ, ʪʘʢ ʞʝ, ʦʙʨʘʙʦʪʢʠ 

ʬʦʥʜʦʚʳʭ ʢʦʣʣʝʢʮʠʡ ɿʦʦʣʦʛʠʯʝʩʢʦʛʦ ʤʫʟʝʷ ʅɻʋ ʠʤʝʥʠ ʅʠʢʣʘʷ ɻʦʛʦʣʷ 

ʠ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʚʳʷʚʣʝʥʦ ʙʦʣʝʝ 270 ʚʠʜʦʚ ʧʦʟʚʦʥʦʯʥʳʭ 

ʞʠʚʦʪʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ 10 ʚʠʜʦʚ ʟʝʤʥʦʚʦʜʥʳʭ. ɼʘʥʥʳʝ ʦ ʥʘʭʦʜʢʘʭ 

ʟʝʤʥʦʚʦʜʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʘʨʢʘ ʝʩʪʴ ʣʠʰʴ ʚ ʦʜʥʦʡ ʧʫʙʣʠʢʘʮʠʠ [1]. 

ʅʠʞʝ ʧʨʠʚʦʜʠʤ ʘʥʥʦʪʠʨʦʚʘʥʥʳʡ ʩʧʠʩʦʢ ʟʝʤʥʦʚʦʜʥʳʭ ʇʘʨʢʘ. 
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ʂʣʘʩʩ Amphibia Rafinesque, 1815  

(ɿʝʤʥʦʚʦʜʥʳʝ ʠʣʠ ɸʤʬʠʙʠʠ, ɿʝʤʥʦʚʦʜʥʽ) 

ʆʪʨʷʜ Caudata Fischer von Waldheim, 1813  

(ɿʝʤʥʦʚʦʜʥʳʝ ʭʚʦʩʪʘʪʳʝ, ɿʝʤʥʦʚʦʜʥʽ ʭʚʦʩʪʘʪʽ) 

ʉʝʤʝʡʩʪʚʦ Salamandridae Goldfuss, 1820  

(ʉʘʣʘʤʘʥʜʨʳ ʥʘʩʪʦʷʱʠʝ, ʉʘʣʘʤʘʥʜʨʠ ʩʧʨʘʚʞʥʽ) 

1. Lissotriton vulgaris  (Linnaeus, 1758) (ʊʨʠʪʦʥ ʦʙʳʢʥʦʚʝʥʥʳʡ, ʊʨʠʪʦʥ 

ʟʚʠʯʘʡʥʠʡ). ʆʙʳʯʥʳʡ ʥʘ ʏʝʨʥʠʛʦʚʱʠʥʝ ʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʘʨʢʘ ʚʠʜ. 

ʆʪʤʝʯʝʥ ʚ ʦʢʨ. ʩ. ɻʨʠʛʦʨʦʚʢʘ, ʫʨʦʯʠʱʝ ʉʠʥʷʢʠ (18.03.1990, 

ʐʝʰʫʨʘʢ ʇ.ʅ.) ʧʦʜ ʢʦʨʦʡ ʪʨʫʭʣʦʛʦ ʧʥʷ ʥʘ ʟʠʤʦʚʢʝ. ɺʩʪʨʝʯʘʝʪʩʷ ʚ 

ʣʠʩʪʚʝʥʥʳʭ ʠ ʩʤʝʰʘʥʥʳʭ ʣʝʩʘʭ, ʚ ʩʘʜʘʭ, ʧʘʨʢʘʭ, ʚʦ ʚʨʝʤʷ 

ʨʘʟʤʥʦʞʝʥʠʷ - ʚ ʧʨʫʜʘʭ, ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʢʘʥʘʣʘʭ. ʇʠʪʘʝʪʩʷ 

ʨʘʟʣʠʯʥʳʤʠ ʙʝʩʧʦʟʚʦʥʦʯʥʳʤʠ.  

2. Triturus cristatus  (Laurenti, 1768) (ʊʨʠʪʦʥ ʛʨʝʙʝʥʯʘʪʳʡ, ʊʨʠʪʦʥ 

ʛʨʝʙʝʥʷʩʪʠʡ). ʆʙʳʯʥʳʡ ʥʘ ʏʝʨʥʠʛʦʚʱʠʥʝ ʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʘʨʢʘ 

ʚʠʜ. ʆʜʥʘʢʦ ʚʩʪʨʝʯʘʝʪʩʷ ʨʝʞʝ ʧʨʝʜʳʜʫʱʝʛʦ. ɺʩʪʨʝʯʘʝʪʩʷ ʚ 

ʣʠʩʪʚʝʥʥʳʭ ʠ ʩʤʝʰʘʥʥʳʭ ʣʝʩʘʭ, ʚ ʩʘʜʘʭ, ʧʘʨʢʘʭ, ʚʦ ʚʨʝʤʷ 

ʨʘʟʤʥʦʞʝʥʠʷ ð ʚ ʧʨʫʜʘʭ. ʇʠʪʘʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʙʝʩʧʦʟʚʦʥʦʯʥʳʤʠ. 

ʆʪʨʷʜ Anura Fischer von Waldheim, 1813  

(ɿʝʤʥʦʚʦʜʥʳʝ ʙʝʩʭʚʦʩʪʳʝ, ɿʝʤʥʦʚʦʜʥʽ ʙʝʟʭʚʦʩʪi) 

ʉʝʤʝʡʩʪʚʦ Bombinatoridae Gray, 1825 (ɾʝʨʣʷʥʢʠ, ɼʞʝʨʣʷʥʢʠ)  

3. Bombina bombina  (Linnaeus, 1761) (ɾʝʨʣʷʥʢʘ ʢʨʘʩʥʦʙʨʶʭʘʷ, 

ʂʫʤʢʘ, ʘʙʦ ɼʞʝʨʝʣʷʥʢʘ ʯʝʨʚʦʥʦʯʝʨʝʚʘ). ʂʦʮʝʨʞʠʥʩʢʘʷ, ʈʘʜʯʝʥʢʦ, 

ʐʝʰʫʨʘʢ, 2004: 50. ʆʙʳʯʥʳʡ ʥʘ ʏʝʨʥʠʛʦʚʱʠʥʝ ʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʇʘʨʢʘ ʚʠʜ. ʆʪʤʝʯʝʥ ʚ ʦʢʨ. ʩ. ɻʨʠʛʦʨʦʚʢʘ (27.04.1014), ʚ ʫʨʦʯʠʱʝ 

ʉʤʦʣʷʥʢʘ (17.04.1014), ʫʨʦʯʠʱʝ ɺʝʪʭʦʝ (15.05.2014), ʫʨʦʯʠʱʝ 

ʉʠʥʷʢʠ (29.05.2014), ʫʨʦʯʠʱʝ ɹʘʨʘʤʳʢʠ (6.09.2014). ɺʩʪʨʝʯʘʝʪʩʷ ʚ 

ʣʝʩʘʭ, ʩʪʘʨʳʭ ʩʘʜʘʭ. ʇʠʪʘʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʙʝʩʧʦʟʚʦʥʦʯʥʳʤʠ. 

ʉʝʤʝʡʩʪʚʦ Pelobatidae Bonaparte, 1850  

(ʏʝʩʥʦʯʥʠʮʳ, ʏʘʩʥʠʯʥʠʮʝʚi, ʘʙʦ ɾʘʙʠ ʟʝʤʣʷʥi) 

4. Pelobates fuscus  (Laurenti, 1768) (ʏʝʩʥʦʯʥʠʮʘ ʦʙʳʢʥʦʚʝʥʥʘʷ, 

ʏʘʩʥʠʯʥʠʮʷ ʟʚʠʯʘʡʥʘ). ʆʙʳʯʥʳʡ ʥʘ ʏʝʨʥʠʛʦʚʱʠʥʝ ʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʇʘʨʢʘ ʚʠʜ. ʆʪʤʝʯʝʥ ʚ ʫʨʦʯʠʱʝ ɹʘʨʘʤʳʢʠ (27.03.2014, 17.04.2014), 

ʫʨʦʯʠʱʝ ɺʝʪʭʦʝ (23.03.2014, 15.05.2014), ʫʨʦʯʠʱʝ ʉʠʥʷʢʠ 

(29.05.2014), ʫʨʦʯʠʱʝ ʉʝʨʝʜʦʚʱʠʥʘ (22.06.2014). ɺʩʪʨʝʯʘʝʪʩʷ ʚ 

ʨʘʟʨʝʞʝʥʥʳʭ ʣʝʩʘʭ, ʣʝʩʥʳʭ ʦʧʫʰʢʘʭ, ʚ ʩʘʜʘʭ, ʧʘʨʢʘʭ, ʥʘ ʧʦʣʷʭ ʠ 

ʦʛʦʨʦʜʘʭ, ʚʦ ʚʨʝʤʷ ʨʘʟʤʥʦʞʝʥʠʷ - ʚ ʧʨʫʜʘʭ ʠ ʤʝʣʠʦʨʘʪʠʚʥʳʭ 

ʢʘʥʘʣʘʭ. ʇʠʪʘʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʙʝʩʧʦʟʚʦʥʦʯʥʳʤʠ. ʇʨʝʜʧʦʯʠʪʘʝʪ 

Mollusca ʠ ʣʠʯʠʥʦʢ ʯʝʰʫʝʢʨʳʣʳʭ (Lepidoptera) ʠ ʞʫʢʦʚ (Coleoptera). 
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Familia Hylidae Rafinesque, 1815 (ʂʚʘʢʰʠ, ʂʚʘʢʰʝʚi) 

5. Hyla orientalis  Bedriaga, 1890(1889) (ʂʚʘʢʰʘ ʚʦʩʪʦʯʥʘʷ, ʂʚʘʢʰʘ 

ʩʭʽʜʥʘ, ʨʘʡʢʘ) - arborea auct. non (Linnaeus, 1758), ʂʦʮʝʨʞʠʥʩʢʘʷ, 

ɺ.ʈʘʜʯʝʥʢʦ, ʐʝʰʫʨʘʢ, 2004: 50. ʆʙʳʯʥʳʡ ʥʘ ʏʝʨʥʠʛʦʚʱʠʥʝ ʠ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʇʘʨʢʘ ʚʠʜ. ʆʪʤʝʯʝʥ ʚ ʦʢʨ. ʩ. ʍʦʤʠʥʦ (16.05.1994, 

ʐʝʰʫʨʘʢ ʇ.ʅ.) [1], ʚ ʫʨʦʯʠʱʝ ʉʤʦʣʷʥʢʘ (17.04.1014), ʫʨʦʯʠʱʝ 

ɹʘʨʘʤʳʢʠ (6.09.2014). ɺʩʪʨʝʯʘʝʪʩʷ ʚ ʣʠʩʪʚʝʥʥʳʭ ʠ ʩʤʝʰʘʥʥʳʭ 

ʣʝʩʘʭ, ʠʟʨʝʜʢʘ ʚ ʩʘʜʘʭ, ʧʘʨʢʘʭ, ʚʦ ʚʨʝʤʷ ʨʘʟʤʥʦʞʝʥʠʷ - ʚ ʧʨʫʜʘʭ ʠ 

ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʢʘʥʘʣʘʭ. ʇʠʪʘʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʙʝʩʧʦʟʚʦʥʦʯʥʳʤʠ.  

Familia Bufonidae Gray, 1825 (ɾʘʙʳ ʥʘʩʪʦʷʱʠʝ, ʈʦʧʫʭʦʚʽ) 

6. Bufo bufo  (Linnaeus, 1758) (ɾʘʙʘ ʦʙʳʢʥʦʚʝʥʥʘʷ, ʠʣʠ ʩʝʨʘʷ, ʈʦʧʫʭʘ 

ʟʚʠʯʘʡʥʘ). ʂʦʮʝʨʞʠʥʩʢʘʷ, ʈʘʜʯʝʥʢʦ, ʐʝʰʫʨʘʢ, 2004: 51. ʆʙʳʯʥʳʡ 

ʥʘ ʏʝʨʥʠʛʦʚʱʠʥʝ ʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʘʨʢʘ ʚʠʜ. ʆʪʤʝʯʝʥ ʚ ʦʢʨ. ʩ. 

ʍʦʤʠʥʦ (16.05.1994, ʃʳʩʝʥʢʦ ʃ.) [1], ʚ ʫʨʦʯʠʱʝ ʉʤʦʣʷʥʢʘ 

(17.04.1014), ʫʨʦʯʠʱʝ ɺʝʪʭʦʝ (23.03.2014, 15.05.2014), ʫʨʦʯʠʱʝ 

ʉʠʥʷʢʠ (29.05.2014), ʫʨʦʯʠʱʝ ɹʘʨʘʤʳʢʠ (27.03.2013). ɺ ʫʨʦʯʠʱʝ 

ʏʸʨʥʳʝ ʛʦʨʳ (ʦʢʨ. ʩ. ʉʪʦʜʦʣʳ) (23.03.2014 - ʦʪʤʝʯʝʥ ʚʦ ʚʨʝʤʷ 

ʩʧʘʨʠʚʘʥʠʷ). ɺʩʪʨʝʯʘʝʪʩʷ ʚ ʣʝʩʘʭ, ʠʟʨʝʜʢʘ ʚ ʩʘʜʘʭ, ʧʘʨʢʘʭ, ʚʦ 

ʚʨʝʤʷ ʨʘʟʤʥʦʞʝʥʠʷ - ʚ ʧʨʫʜʘʭ ʠ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʢʘʥʘʣʘʭ. ʏʘʱʝ 

ʚʩʪʨʝʯʘʝʪʩʷ ʚʝʯʝʨʦʤ ʠʣʠ ʨʘʥʦ ʫʪʨʦʤ. ʇʠʪʘʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ 

ʙʝʩʧʦʟʚʦʥʦʯʥʳʤʠ.  

7. - Bufo viridis  (Linnaeus, 1758)  (ɾʘʙʘ ʟʝʣʸʥʘʷ, ʈʦʧʫʭʘ ʟʝʣʝʥʘ). ʅʘ 

ʪʝʨʨʠʪʦʨʠʠ ʇʘʨʢʘ ʚʠʜ ʧʦʢʘ ʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ, ʭʦʪʷ ʦʙʠʪʘʥʠʝ 

ʟʜʝʩʴ ʦʩʦʙʳʭ ʩʦʤʥʝʥʠʡ ʥʝ ʚʳʟʳʚʘʝʪ. ʆʙʳʯʥʳʡ, ʠʥʦʛʜʘ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʨʘʥʝʝ, ʥʘ ʏʝʨʥʠʛʦʚʱʠʥʝ ʚʠʜ ʨʝʟʢʦ ʩʦʢʨʘʱʘʝʪ 

ʩʚʦʶ ʯʠʩʣʝʥʥʦʩʪʴ. ɽʩʣʠ ʣʝʪ 10 ʥʘʟʘʜ ʥʘ ʜʦʨʦʛʝ ʚʦʟʣʝ ʦʙʱʝʞʠʪʠʷ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʚʝʩʥʦʡ ʫʪʨʦʤ ʤʦʞʥʦ ʙʳʣʦ ʥʘʩʯʠʪʘʪʴ 20-30 ʧʦʛʠʙʰʠʭ 

ʦʩʦʙʝʡ, ʪʦ ʧʦʩʣʝʜʥʠʝ 2-3 ʛʦʜʘ ʟʘ ʩʝʟʦʥ ʦʪʤʝʯʘʝʪʩʷ 2-3 ʦʩʦʙʠ.  

Familia Ranidae Rafinesque, 1814 (ʃʷʛʫʰʢʠ, ɾʘʙô̫ʯi) 

8. Rana arvalis Nilsson, 1842 (ʃʷʛʫʰʢʘ ʦʩʪʨʦʤʦʨʜʘʷ, ɾʘʙʘ 

ʛʦʩʪʨʦʤʦʨʜʘ). ʂʦʮʝʨʞʠʥʩʢʘʷ, ʈʘʜʯʝʥʢʦ, ʐʝʰʫʨʘʢ, 2004: 51. 

ʆʙʳʯʥʳʡ ʥʘ ʏʝʨʥʠʛʦʚʱʠʥʝ ʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʘʨʢʘ ʚʠʜ. ʆʪʤʝʯʝʥ ʚ 

ʦʢʨ. ʩ. ʍʦʤʠʥʦ (16-17.05.1994, ʉʢʦʨʠʢ, ʂʘʨʧʝʥʢʦ) [1], ʚ ʫʨʦʯʠʱʝ 

ɺʝʪʭʦʝ (15.05.2014), ʫʨʦʯʠʱʝ ʉʠʥʷʢʠ (29.05.2014), ʫʨʦʯʠʱʝ 

ɹʘʨʘʤʳʢʠ (17.04.2014), ʫʨʦʯʠʱʝ ʉʝʨʝʜʦʚʱʠʥʘ (22.05.2014). 

ɺʩʪʨʝʯʘʝʪʩʷ ʚ ʨʘʟʨʝʞʝʥʥʳʭ ʣʝʩʘʭ, ʥʘ ʚʣʘʞʥʳʭ ʣʫʛʘʭ, ʠʟʨʝʜʢʘ ʚ 

ʧʘʨʢʘʭ, ʚʦ ʚʨʝʤʷ ʨʘʟʤʥʦʞʝʥʠʷ - ʚ ʧʨʫʜʘʭ ʠ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʢʘʥʘʣʘʭ. 

ʇʠʪʘʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʙʝʩʧʦʟʚʦʥʦʯʥʳʤʠ.  
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9. Pelophylax ridibundus  (Pallas, 1771) (ʃʷʛʫʰʢʘ ʦʟʸʨʥʘʷ, ɾʘʙʘ 

ʦʟʝʨʥʘ). ʆʙʳʯʥʳʡ ʥʘ ʏʝʨʥʠʛʦʚʱʠʥʝ ʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʘʨʢʘ ʚʠʜ. 

ʆʪʤʝʯʝʥ ʚ ʦʢʨ. ʩ. ɻʨʠʛʦʨʦ-ʀʚʘʥʦʚʢʘ (27.04.1014), ʦʢʨ. ʫʨʦʯʠʱʘ 

ɺʝʪʭʦʝ (15.05.2014). ɺʩʪʨʝʯʘʝʪʩʷ ʧʦ ʙʝʨʝʛʘʤ ʚʦʜʦʸʤʦʚ. ʆʭʦʪʠʪʩʷ 

ʢʘʢ ʥʘ ʙʝʨʝʛʫ, ʪʘʢ ʠ ʚ ʚʦʜʦʸʤʝ. ʇʠʪʘʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ 

ʙʝʩʧʦʟʚʦʥʦʯʥʳʤʠ ʠ ʤʝʣʢʠʤʠ ʧʦʟʚʦʥʦʯʥʳʤʠ (ʤʘʣʴʢʠ ʨʳʙ, 

ʛʦʣʦʚʘʩʪʠʢʠ, ʤʝʣʢʠʝ ʟʝʤʥʦʚʦʜʥʳʝ).  

10. Pelophylax esculenta  (Linnaeus, 1758) (ʃʷʛʫʰʢʘ ʩʪʦʣʦʚʘʷ, ɾʘʙʘ 

ʾʩʪʽʚʥʘ). ʂʦʮʝʨʞʠʥʩʢʘʷ, ʈʘʜʯʝʥʢʦ, ʐʝʰʫʨʘʢ, 2004: 51 (Rana). 

ʆʙʳʯʥʳʡ ʥʘ ʏʝʨʥʠʛʦʚʱʠʥʝ ʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʘʨʢʘ ʚʠʜ. ʆʪʤʝʯʝʥ ʚ 

ʦʢʨ. ʩ. ʍʦʤʠʥʦ (17.05.1994, ʉʢʦʨʠʢ) [1], ʦʢʨ. ʩ. ɺʝʨʪʠʝʚʢʘ (2.06.1992, 

ʈʘʜʯʝʢʦ ʊ.), ʚ ʦʢʨ. ʫʨʦʯʠʱʘ ɺʝʪʭʦʝ (15.05.2014). ɺʩʪʨʝʯʘʝʪʩʷ ʧʦ 

ʙʝʨʝʛʘʤ ʚʦʜʦʸʤʦʚ. ʆʭʦʪʠʪʩʷ ʥʘ ʙʝʨʝʛʫ. ʇʠʪʘʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ 

ʙʝʩʧʦʟʚʦʥʦʯʥʳʤʠ.  

11. Pelophylax lessonae  (Camerano, 1882)  (ʃʷʛʫʰʢʘ ʧʨʫʜʦʚʘʷ, ɾʘʙʘ 

ʩʪʘʚʢʦʚʘ). ʆʙʳʯʥʳʡ ʥʘ ʏʝʨʥʠʛʦʚʱʠʥʝ ʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʘʨʢʘ ʚʠʜ, 

ʦʜʥʘʢʦ ʚʩʪʨʝʯʘʝʪʩʷ ʨʝʞʝ, ʯʝʤ ʜʚʘ ʧʨʝʜʳʜʫʱʠʭ. ʆʪʤʝʯʝʥ ʚ 

ʫʨʦʯʠʱʝ ʉʝʨʝʜʦʚʱʠʥʘ (22.05.2014, 22.06.2014). ɺʩʪʨʝʯʘʝʪʩʷ ʧʦ 

ʙʝʨʝʛʘʤ ʫʜʘʣʸʥʥʳʭ ʚʦʜʦʸʤʦʚ. ʆʭʦʪʠʪʩʷ ʥʘ ʙʝʨʝʛʫ. ʇʠʪʘʝʪʩʷ 

ʨʘʟʣʠʯʥʳʤʠ ʙʝʩʧʦʟʚʦʥʦʯʥʳʤʠ.  

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 
1. ʂʦʮʝʨʞʠʥʩʢʘʷ ʀ.ʄ., ʈʘʜʯʝʥʢʦ ɺ.ʀ., ʐʝʰʫʨʘʢ ʇ.ʅ. 2004. ɿʝʤʥʦʚʦʜʥʳʝ 
ʬʦʥʜʦʚʳʭ ʢʦʣʣʝʢʮʠʡ ʅʝʞʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ 
ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʅʠʢʦʣʘʷ ɻʦʛʦʣʷ // ʇʨʠʨʦʜʥʠʯʽ ʥʘʫʢʠ ʥʘ ʤʝʞʽ ʩʪʦʣʽʪʴ (ʜʦ 
70-ʨʽʯʯʷ ʧʨʠʨʦʜʥʠʯʦ-ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ʅɼʇʋ) / ʄʘʪʝʨʽʘʣʠ ʥʘʫʢʦʚʦ-
ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (23-25 ʙʝʨʝʟʥʷ 2004 ʨ., ʤ. ʅʽʞʠʥ). ï ʅʞ̔ʠʥ: 49-52. 
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ʉɽʂʎɯʗ:  

ɹɯʆʃʆɻɯʏʅɸ ʆʉɺɯʊɸ ʊɸ  

ʄɽʊʆɼʀʂɸ ʅɸɺʏɸʅʅʗ ɹɯʆʃʆɻɯʏʅʀʍ ɼʀʉʎʀʇʃɯʅ 
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ʆʉʆɹʃʀɺʆʉʊɯ ʌʋʅʂʎɯʆʅɸʃʔʅʆɰ ʅɸʇʈʋɻʀ ʆʈɻɸʅɯɿʄʋ 
ʉʊʋɼɽʅʊɯɺ ɺ ʋʄʆɺɸʍ ɽʂɿɸʄɽʅɸʎɯʁʅʆɻʆ ʉʊʈɽʉʋ 

ʂʘʙʘʢ ɸ.ʖ., ɼʨʝʛʚʘʣʴ ɯ.ɺ. 

ɼʥʽʧʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʆʣʝʩʷ ɻʦʥʯʘʨʘ 

 

ɺʠʭʦʚʘʥʥʷ ʬʘʭʽʚʮʽʚ ʩʪʘʚʠʪʴ ʧʝʨʝʜ ʚʠʱʦʶ ʰʢʦʣʦʶ ʟʘʚʜʘʥʥʷ, 

ʩʝʨʝʜ ʷʢʠʭ ʜʫʞʝ ʚʘʞʣʠʚʦʶ ʻ ʧʨʦʙʣʝʤʘ ʚʠʭʦʚʘʥʥʷ ʬʽʟʠʯʥʦ ʽ ʧʩʠʭʽʯʥʦ 

ʟʜʦʨʦʚʦʾ ʣʶʜʠʥʠ. 

ʅʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʫ ʚʠʱʽʡ ʰʢʦʣʽ ʤʘʻ ʩʚʦʾ ʩʧʝʮʠʬʽʯʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ, ʧʦʚ'ʷʟʘʥʽ ʟ ʧʨʦʬʽʣʝʤ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ, ʫʤʦʚʘʤʠ 

ʧʨʦʞʠʚʘʥʥʷ, ʭʘʨʯʫʚʘʥʥʷʤ ʪʘ ʽʥʰʠʤʠ ʯʠʥʥʠʢʘʤʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʦʨʛʘʥʽʟʤ ʩʪʫʜʝʥʪʽʚ ʪʘ ʚʠʟʥʘʯʘʶʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʬʽʟʽʦʣʦʛʽʯʥʠʭ 

ʩʠʩʪʝʤ [1]. ʆʜʥʝ ʟ ʧʝʨʰʠʭ ʤʽʩʮʴ ʩʝʨʝʜ ʯʠʥʥʠʢʽʚ, ʷʢʽ ʚʠʢʣʠʢʘʶʪʴ 

ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʥʘʧʨʫʛʫ ʫ ʩʪʫʜʝʥʪʽʚ ʻ ʝʢʟʘʤʝʥʘʮʽʡʥʠʡ ʩʪʨʝʩ. ɺ ʜʝʷʢʠʭ 

ʚʠʧʘʜʢʘʭ ʩʪʨʝʩʦʚʘ ʩʠʪʫʘʮʽʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʷʚʠ ʥʝʚʨʦʪʠʯʥʠʭ 

ʨʦʟʣʘʜʽʚ. ɼʫʞʝ ʯʘʩʪʦ ʽʩʧʠʪ ʩʪʘʻ ʪʨʘʚʤʫʶʯʠʤ ʬʘʢʪʦʨʦʤ, ʱʦ ʤʦʞʝ 

ʚʧʣʠʚʘʪʠ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ. ʏʘʩ ʜʦ 

ʝʢʟʘʤʝʥʘʮʽʡʥʦʾ ʩʝʩʽʾ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʻ ʧʝʨʽʦʜʦʤ ʦʯʽʢʫʚʘʥʥʷ ʧʦʜʽʾ, ʷʢʘ 

ʤʘʻ ʚʘʞʣʠʚʝ ʽʥʬʦʨʤʘʮʽʡʥʝ ʟʥʘʯʝʥʥʷ ʱʝ ʜʦ ʾʾ ʥʘʩʪʘʥʥʷ. ɿʘ ʮʝʡ ʯʘʩ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʪʨʠʚʦʞʥʠʡ ʩʪʘʥ, ʘʙʦ ʪʘʢ ʟʚʘʥʠʡ çʩʠʥʜʨʦʤ ʦʯʽʢʫʚʘʥʥʷè. 

ʇʽʜʛʦʪʦʚʢʘ ʜʦ ʽʩʧʠʪʫ ʧʦʚôʷʟʘʥʘ ʟ ʥʝʜʦʩʠʧʘʥʥʷ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ 

ʜʝʟʽʥʪʝʛʨʘʮʽʶ ʧʨʠʩʪʦʩʫʚʘʣʴʥʠʭ ʨʝʛʫʣʷʪʦʨʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʫ 

ʚʝʛʝʪʘʪʠʚʥʽʡ, ʧʩʠʭʽʯʥʽʡ ʪʘ ʽʥʰʠʭ ʩʠʩʪʝʤʘʭ, ʱʦ ʤʦʞʝ ʽʩʪʦʪʥʦ ʟʤʽʥʠʪʠ 

ʜʠʥʘʤʽʢʫ ʩʧʨʠʡʥʷʪʪʷ, ʧʝʨʝʨʦʙʢʠ ʪʘ ʟʜʘʪʥʦʩʪʽ ʜʦ ʘʜʘʧʪʘʮʽʾ ʫ 

ʩʪʨʝʩʦʚʽʡ ʩʠʪʫʘʮʽʾ. 

ɿʘ ʦʩʪʘʥʥʽʡ ʯʘʩ ʦʪʨʠʤʘʥʽ ʜʘʥʽ, ʱʦʜʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ 

ʝʢʟʘʤʝʥʘʮʽʡʥʦʛʦ ʩʪʨʝʩʫ ʥʘ ʥʝʨʚʦʚʫ, ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʫ ʪʘ ʽʤʫʥʥʫ 

ʩʠʩʪʝʤʠ ʩʪʫʜʝʥʪʽʚ ʽ ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʥʘʚʽʪʴ ʧʦʨʫʰʝʥʥʷ ʛʝʥʝʪʠʯʥʦʛʦ 

ʘʧʘʨʘʪʫ, ʧʽʜʚʠʱʫʶʯʠ 'ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʷʚʠ ʦʥʢʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. 

ɽʢʟʘʤʝʥʘʮʽʡʥʠʡ ʩʪʨʝʩ ʩʘʤ ʩʦʙʦʶ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʣʘʥʮʶʛʦʚʫ ʨʝʘʢʮʽʶ, 

ʧʦʯʠʥʘʶʯʠ ʟ ʢʦʨʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʽ ʟʘʢʽʥʯʫʶʯʠ ʥʘ ʩʫʙʢʣʽʪʠʥʥʦʤʫ ʪʘ 

ʤʦʣʝʢʫʣʷʨʥʦʤʫ ʨʽʚʥʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʝʢʟʘʤʝʥʘʮʽʡʥʠʡ ʩʪʨʝʩ ʷʚʣʷʻ ʩʦʙʦʶ ʩʝʨʡʦʟʥʫ 

ʟʘʛʨʦʟʫ ʟʜʦʨʦʚ'ʶ ʩʪʫʜʝʥʪʽʚ, ʧʨʠʯʦʤʫ ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ 

ʧʨʦʙʣʝʤʠ ʜʦʜʘʻ ʤʘʩʦʚʠʡ ʭʘʨʘʢʪʝʨ ʜʘʥʦʛʦ ʷʚʠʱʘ, ʱʦʨʽʯʥʦ ʦʭʦʧʣʶʻ 

ʩʦʪʥʽ ʪʠʩʷʯ ʩʪʫʜʝʥʪʽʚ, ʘ ʪʘʢʦʞ ʪʦʡ ʬʘʢʪ, ʱʦ ʟʚʠʢʘʥʥʷ ʜʦ 

ʝʢʟʘʤʝʥʘʮʽʡʥʦʛʦ ʩʪʨʝʩʫ ʥʝ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʽ ʨʝʘʢʮʽʷ ʦʨʛʘʥʽʟʤʫ ʯʽʪʢʦ 

ʚʠʨʘʞʝʥʘ ʥʘ ʙʫʜʴ-ʷʢʠʡ ʽʩʧʠʪ ʩʝʩʽʾ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʨʷʜʫ ʘʚʪʦʨʽʚ [1, 2] ʧʦʢʘʟʘʣʠ, ʱʦ ʫ ʩʪʫʜʝʥʪʽʚ ʧʝʨʝʜ 

ʝʢʟʘʤʝʥʦʤ ʫ 48% ʩʪʫʜʝʥʪʽʚ ʧʽʜʚʠʱʠʚʩʷ ʘʨʪʝʨʽʘʣʴʥʠʡ ʪʠʩʢ. ʇʨʠʯʦʤʫ, ʫ 
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4,1% ʩʠʩʪʦʣʽʯʥʠʡ ʪʠʩʢ ʧʽʜʚʠʱʫʚʘʚʩʷ ʜʦ 170, ʘ ʜʽʘʩʪʦʣʽʯʥʠʡ ï ʜʦ 120 

ʤʤ ʨʪ. ʩʪ. ʋ 27% ʝʢʟʘʤʝʥʦʚʘʥʠʭ ʩʪʫʜʝʥʪʽʚ ʘʨʪʝʨʽʘʣʴʥʠʡ ʪʠʩʢ ʽʩʪʦʪʥʦ ʥʝ 

ʟʤʽʥʶʚʘʣʦʩʷ, ʘ ʫ 25% ʧʦʤʽʯʝʥʘ ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʟʥʠʞʝʥʥʷ. ɺ ʽʥʰʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ, ʧʨʦʚʝʜʝʥʠʭ ʧʝʨʝʜ ʟʘʣʽʢʘʤʠ ʪʘ ʧʽʩʣʷ ʥʠʭ, ʚʝʣʠʯʠʥʠ 

ʩʠʩʪʦʣʽʯʥʦʛʦ ʪʘ ʜʽʘʩʪʦʣʽʯʥʦʛʦ ʪʠʩʢʫ ʽʩʪʦʪʥʦ ʥʝ ʟʤʽʥʶʚʘʣʠʩʷ.  

ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʨʠ ʧʨʝʜ'ʷʚʣʝʥʥʷ ʦʜʥʘʢʦʚʠʭ ʫʤʦʚ ʧʽʜ ʯʘʩ ʽʩʧʠʪʫ, 

ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʬʽʟʽʦʣʦʛʽʯʥʽ ʨʝʘʢʮʽʾ ʙʫʣʠ ʥʝʽʜʝʥʪʠʯʥʠʭ, ʪʘʢʦʞ 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʨʽʟʥʽ ʪʠʧʠ ʨʝʘʢʮʽʡ ʩʪʫʜʝʥʪʽʚ ʥʘ ʝʢʟʘʤʝʥʘʮʽʡʥʫ ʩʠʪʫʘʮʽʶ. 

ɭ ʚʽʜʦʤʦʩʪʽ, ʱʦ ʟʥʠʞʝʥʥʷ ʩʠʩʪʦʣʽʯʥʦʛʦ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ, ʱʦ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷʤ ʨʠʪʤʫ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ 

ʧʦʷʩʥʶʻʪʴʩʷ ʧʦʯʫʪʪʷʤ ʬʦʙʽʾ, ʩʪʨʘʭʫ ʪʘ ʪʨʠʚʦʛʠ ʟʘʛʘʣʴʥʦʛʦ 

ʧʨʠʛʥʽʯʝʥʦʛʦ ʩʪʘʥʫ ʧʨʠ ʧʘʩʠʚʥʦ-ʦʙʦʨʦʥʥʠʭ ʨʝʘʢʮʽʷʭ ʦʨʛʘʥʽʟʤʫ [2, 3]. ʎʷ 

ʚʽʜʤʽʥʥʽʩʪʴ ʫ ʪʠʧʘʭ ʨʝʘʢʮʽʡ ʩʪʫʜʝʥʪʽʚ ʥʘ ʝʢʟʘʤʝʥʘʮʽʡʥʫ ʩʠʪʫʘʮʽʶ ʤʦʞʝ 

ʙʫʪʠ ʦʙʫʤʦʚʣʝʥʦ ʷʢ ʙʘʟʠʩʥʠʤʠ ʯʠʥʥʠʢʘʤʠ, ʪʘʢ ʽ ʩʪʫʧʝʥʝʤ ʤʦʪʠʚʘʮʽʾ 

ʮʠʭ ʩʪʫʜʝʥʪʽʚ ʪʘ ʝʤʦʮʽʡʥʠʤ ʬʦʥʦʤ, ʽʥʜʠʚʽʜʫʘʣʴʥʦʶ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʶ 

ʟʘ ʦʯʽʢʫʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ [3]. ʈʦʟʫʤʦʚʘ ʚʪʦʤʘ, ʥʝʜʦʩʠʧʘʥʥʷ ʧʽʜ ʯʘʩ 

ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʽʩʧʠʪʽʚ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʜʝʟʽʥʪʝʛʨʘʮʽʶ ʧʨʠʩʪʦʩʫʚʘʣʴʥʠʭ 

ʨʝʛʫʣʷʪʦʨʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʫ ʧʩʠʭʽʯʥʽʡ, ʚʝʛʝʪʘʪʠʚʥʦ-ʛʦʨʤʦʥʘʣʴʥʦʾ ʪʘ 

ʽʥʰʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤʘʭ, ʽʩʪʦʪʥʦ ʟʤʽʥʠʪʠ ʜʠʥʘʤʽʢʫ ʩʧʨʠʡʥʷʪʪʷ, 

ʧʝʨʝʨʦʙʢʠ ʽ ʘʜʘʧʪʘʮʽʾ ʜʦ ʩʪʨʝʩʦʨʥʽ ʩʠʪʫʘʮʽʾ [1, 3]. ɺʝʛʝʪʘʪʠʚʥʽ ʟʨʫʰʝʥʥʷ 

ʥʘʨʦʩʪʘʣʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ 

ʦʯʽʢʫʚʘʥʠʡ ʨʝʟʫʣʴʪʘʪ - ʝʢʟʘʤʝʥʘʮʽʡʥʫ ʦʮʽʥʢʫ.  

ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʙʫʣʘ ʦʮʽʥʢʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʥʘʧʨʫʛʠ 

ʦʨʛʘʥʽʟʤʫ ʩʪʫʜʝʥʪʽʚ ʚ ʫʤʦʚʘʭ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʥʘʧʨʫʞʝʥʦʩʪʽ ʫ 

ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ï ʝʢʟʘʤʝʥʘʮʽʡʥʦʛʦ ʩʪʨʝʩʫ. 

ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʨʠʡʤʘʣʠ ʫʯʘʩʪʴ 48 ʩʪʫʜʝʥʪʽʚ-ʙʽʦʣʦʛʽʚ  

18-21 ʨʦʢʫ (2-4 ʢʫʨʩʠ). ɼʣʷ ʦʮʽʥʢʠ ʨʽʚʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʥʘʧʨʫʛʠ 

ʦʨʛʘʥʽʟʤʫ ʩʪʫʜʝʥʪʽʚ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʝʪʦʜʠʢʫ 

ʚʠʷʚʣʝʥʥʷ ʢʨʠʪʠʯʥʦʾ ʯʘʩʪʦʪʠ ʩʚʽʪʣʦʚʠʭ ʤʠʛʪʽʥʴ (ʂʏʉʄ). 

ʌʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʦʨʛʘʥʽʟʤʫ ʜʦʩʣʽʜʞʫʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʝʪʦʜʠʢʠ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʾ ʩʘʤʦʦʮʽʥʢʠ ʟʘ ʪʨʴʦʤʘ ʩʢʣʘʜʦʚʠʤʠ: 

ʩʘʤʦʧʦʯʫʪʪʶ, ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʥʘʩʪʨʦʶ (ʉɸʅ). 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʫ ʩʪʫʜʝʥʪʽʚ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʪʠʞʥʝʚʝ 

ʟʥʠʞʝʥʥʷ ʢʨʠʪʠʯʥʦʾ ʯʘʩʪʦʪʠ ʟʣʠʪʪʷ ʩʚʽʪʣʦʚʠʭ ʤʠʛʪʽʥʴ ʟ 42,6Ñ0,3 ʛʮ ʜʦ 

41,0Ñ0,2 ʛʮ (ʨ< 0,05). ʎʝ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʥʘʧʨʫʞʝʥʥʷʤ ʨʦʟʫʤʦʚʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. ʊʘʢʝ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʥʘʧʨʫʞʝʥʥʷ ʦʨʛʘʥʽʟʤʫ ʟ ʙʦʢʫ 

ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ (ʎʅʉ), ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʯʘʩʫ 

ʣʘʪʝʥʪʥʦʛʦ ʧʝʨʽʦʜʫ ʥʘ ʟʦʨʦʚʦ-ʤʦʪʦʨʥʠʭ ʨʝʘʢʮʽʡ ʤʦʞʝ ʚʽʜʦʙʨʘʞʘʪʠ 

ʜʦʩʪʦʚʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʫ (ʈ<0,05). ʉʣʽʜ ʪʘʢʦʞ ʚʨʘʭʦʚʫʚʘʪʠ ʪʦʡ 

ʬʘʢʪ, ʱʦ ʯʘʩ ʨʝʘʢʮʽʾ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʟʦʚʥʽʰʥʽʭ ʽ ʚʥʫʪʨʽʰʥʽʭ 

ʯʠʥʥʠʢʽʚ ʪʘ ʚʽʜʦʙʨʘʞʘʻ ʧʝʨʝʙʽʛ ʙʘʛʘʪʴʦʭ ʧʨʦʮʝʩʽʚ ʚ ʎʅʉ. ɿʤʽʥʘ 
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ʚʝʣʠʯʠʥʠ ʯʘʩʫ ʨʝʘʢʮʽʾ ʻ ʧʨʦʷʚʦʤ ʧʨʦʮʝʩʽʚ ʛʘʣʴʤʫʚʘʥʥʷ ʽ ʟʙʫʜʞʝʥʥʷ ʚ 

ʎʅʉ. ʆʪʞʝ, ʨʦʟʫʤʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʧʣʠʚʘʻ, ʷʢ ʥʘ ʟʘʛʘʣʴʥʫ 

ʨʽʚʥʦʚʘʛʫ, ʪʘʢ ʽ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʎʅʉ, ʚ ʩʝʨʝʜʥʴʦʤʫ ʧʨʦʪʷʛʦʤ 

ʚʩʴʦʛʦ ʧʝʨʽʦʜʫ ʥʘʚʯʘʥʥʷ ʤʘʚ ʧʦʜʽʙʥʫ ʜʠʥʘʤʽʢʫ, ʷʢʘ ʧʦʣʷʛʘʻ ʚ 

ʚʠʩʦʢʠʭ ʟʥʘʯʝʥʥʷʭ ʣʘʪʝʥʪʥʦʛʦ ʧʝʨʽʦʜʫ ʫ ʧʝʨʰʠʡ ʛʨʫʧʽ ʩʪʫʜʝʥʪʽʚ 

(0,29Ñ0,95 ʤʩʝʢ), ʧʦʪʽʤ ʟʥʠʞʝʥʥʷ ʫ ʜʨʫʛʽʡ ʛʨʫʧʽ ʩʪʫʜʝʥʪʽʚ (0,26Ñ1,1 

ʤʩʝʢ, ʧʨʠ ʈ<0,05) ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʚʠʭʽʜʥʦʛʦ ʨʽʚʥʷ ʫ ʪʨʝʪʽʡ ʛʨʫʧʽ 

ʩʪʫʜʝʥʪʽʚ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʥʘʡʙʽʣʴʰʽ ʧʽʢʠ ʩʪʦʤʣʝʥʥʷ ʟ ʙʦʢʫ 

ʎʅʉ ʚʽʜʟʥʘʯʘʣʠʩʷ ʥʘ 2 ʪʘ 4 ʢʫʨʩʘʭ ʥʘʚʯʘʥʥʷ, ʱʦ ʧʦʚ'ʷʟʘʥʦ, ʤʘʙʫʪʴ, 

ʚ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʟ ʟʘʢʣʶʯʥʦʶ ʩʪʘʜʽʻʶ ʘʜʘʧʪʘʮʽʾ ʜʦ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ, ʽ ʚ ʜʨʫʛʦʤʫ, ʟ ʚʠʧʫʩʢʥʠʤ ʢʫʨʩʦʤ, ʧʽʜʚʠʱʝʥʠʤ ʥʝʨʚʦʚʦ-

ʝʤʦʮʽʡʥʠʤ ʥʘʧʨʫʛʦʶ, ʧʽʜʛʦʪʦʚʢʦʶ ʜʦ ʜʝʨʞʘʚʥʠʭ ʽʩʧʠʪʽʚ ʽ 

ʟʘʚʝʨʰʝʥʥʷʤ ʜʠʧʣʦʤʥʦʾ ʨʦʙʦʪʠ. ʗʢ ʚʽʜʦʤʦ, ʧʦʜʦʚʞʝʥʥʷ ʣʘʪʝʥʪʥʦʛʦ 

ʧʝʨʽʦʜʫ ʻ ʦʟʥʘʢʦʶ ʦʩʣʘʙʣʝʥʥʷ, ʽʥʝʨʪʥʦʩʪʽ ʜʨʘʪʽʚʣʠʚʦʛʦ ʧʨʦʮʝʩʫ, 

ʨʦʟʚʠʪʢʫ ʚ ʎʅʉ ʦʭʦʨʦʥʥʦʛʦ ʛʘʣʴʤʫʚʘʥʥʷ.  

ɺʠʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʣʶʜʠʥʠ ʜʦʟʚʦʣʷʶʪʴ ʜʦʩʠʪʴ 

ʪʦʯʥʦ ʦʮʽʥʠʪʠ ʧʦʪʝʥʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʽ ʜʽʘʛʥʦʩʪʫʚʘʪʠ ʨʘʥʥʽ 

ʟʤʽʥʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʧʽʜ ʚʧʣʠʚʦʤ ʨʽʟʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ [1]. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʟʘ ʜʘʥʠʤʠ ʉɸʅ ʫ 

ʩʪʫʜʝʥʪʽʚ ʽʩʪʦʪʥʦ ʥʝ ʟʤʽʥʶʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʥʘʚʯʘʣʴʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʦʪʷʛʦʤ ʥʘʚʯʘʣʴʥʦʛʦ ʜʥʷ, ʥʘʚʯʘʣʴʥʦʛʦ ʪʠʞʥʷ. ɼʝʥʥʘ 

ʪʘ ʪʠʞʥʝʚʘ ʜʠʥʘʤʽʢʘ ʧʦʢʘʟʥʠʢʽʚ ʩʘʤʦʧʦʯʫʪʪʷ, ʘʢʪʠʚʥʦʩʪʽ ʽ ʥʘʩʪʨʦʶ ʫ 

ʩʪʫʜʝʥʪʽʚ ʤʘʣʘ ʩʭʦʞʠʡ ʭʘʨʘʢʪʝʨ ʪʘ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʷ ʥʝʟʥʘʯʥʦʶ 

ʚʘʨʽʘʮʽʻʶ ʧʦʢʘʟʥʠʢʽʚ ʉɸʅ ʧʨʦʪʷʛʦʤ ʥʘʚʯʘʣʴʥʦʛʦ ʜʥʷ. ɺʠʥʷʪʦʢ 

ʩʪʘʥʦʚʠʪʴ ʧʦʢʘʟʥʠʢ çʉʘʤʦʧʦʯʫʪʪʷè: ʚ ʜʝʥʥʽʡ ʜʠʥʘʤʽʮʽ ʚʽʜʟʥʘʯʘʻʪʴʩʷ 

ʜʦʩʪʦʚʽʨʥʝ ʟʥʠʞʝʥʥʷ ʡʦʛʦ ʟ 5,71Ñ0,16 ʜʦ 5,28Ñ0,19 (ʈ<0,05). ʇʦʢʘʟʥʠʢʠ 

ʉɸʅ ʟʤʽʥʶʚʘʣʠʩʴ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʦʢʫ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ. ʅʘʡʙʽʣʴʰ 

çʘʢʪʠʚʥʠʤʠè, ʚ ʧʣʘʥʽ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʩʪʘʪʠʩʪʠʯʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ, ʙʫʣʠ 

ʧʦʢʘʟʥʠʢʠ ʘʢʪʠʚʥʦʩʪʽ ʽ ʥʘʩʪʨʦʶ, ʾʭ ʨʽʚʝʥʴ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ 

ʟʙʽʣʴʰʫʚʘʚʩʷ. ʊʘʢ, ʷʢʱʦ ʚʠʭʽʜʥʠʡ ʨʽʚʝʥʴ ʘʢʪʠʚʥʦʩʪʽ ʽ ʥʘʩʪʨʦʶ ʚ ʧʝʨʰʽʡ 

ʛʨʫʧʽ ʩʝʨʝʜʥʴʦʤʫ ʩʪʘʥʦʚʠʚ 4,61Ñ0,15 ʽ 4,70Ñ0,16, ʚʽʜʧʦʚʽʜʥʦ, ʪʦ ʫ ʜʨʫʛʽʡ 

ʛʨʫʧʽ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʜʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʽʩʪʦʪʥʦ ʟʙʽʣʴʰʫʚʘʣʠʩʴ 

(çʘʢʪʠʚʥʽʩʪʴè - 5,08Ñ0,16 ʽ çʥʘʩʪʨʽʡè - 5,05Ñ0,17, ʧʨʠ ʈ<0,05). ʋ ʪʨʝʪʽʡ 

ʛʨʫʧʽ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʜʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʝʟʥʘʯʥʦ ʟʥʠʟʠʣʠʩʷ, ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʨʫʛʦʶ ʛʨʫʧʦʶ ʩʪʫʜʝʥʪʽʚ, ʘʣʝ ʚʩʝ ʞ ʚʠʱʝ ʥʽʞ ʚʠʭʽʜʥʽ 

ʟʥʘʯʝʥʥʷ, ʧʨʠ ʮʴʦʤʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ ʚʽʜʟʥʘʯʘʣʘʩʷ ʪʽʣʴʢʠ ʟʘ 

ʧʦʢʘʟʥʠʢʘʤʠ çʘʢʪʠʚʥʦʩʪʽè (çʘʢʪʠʚʥʽʩʪʴè - 4,98Ñ0,22, ʧʨʠ ʈ<0.05, ʪʘ 

çʥʘʩʪʨʽʡè - 4,93Ñ0,12). 

ʊʘʢʽ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʧʨʦʮʝʩʘʤʠ ʘʜʘʧʪʘʮʽʾ 

ʦʨʛʘʥʽʟʤʫ ʩʪʫʜʝʥʪʽʚ ʜʦ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ɸʣʝ ʜʝʷʢʽ ʨʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʴ ʤʘʣʠ ʥʠʟʴʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ, ʮʝ ʥʝ ʻ ʥʘʜʽʡʥʠʤ ʘʨʛʫʤʝʥʪʦʤ 
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ʚʽʜʩʫʪʥʦʩʪʽ ʚʧʣʠʚʫ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʧʦʢʘʟʥʠʢʠ ʉɸʅ, ʦʩʢʽʣʴʢʠ ʚ 

ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʤʦʞʝ ʤʘʪʠ ʬʘʢʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʛʦ 

ʚʧʣʠʚʫ ʥʘ ʦʨʛʘʥʽʟʤ ʩʪʫʜʝʥʪʽʚ, ʧʨʠ ʮʴʦʤʫ ʥʝ ʚʩʽ ʬʘʢʪʦʨʠ ʤʘʶʪʴ 

ʚʠʨʘʞʝʥʠʡ ʚʧʣʠʚ ʣʽʥʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʫ ʩʪʫʜʝʥʪʽʚ ʙʽʦʣʦʛʽʯʥʦʛʦ 

ʬʘʢʫʣʴʪʝʪʫ, ʙʝʟʩʫʤʥʽʚʥʦ, ʥʝʛʘʪʠʚʥʦ ʚʽʜʙʠʚʘʻʪʴʩʷ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽʡ 

ʥʘʧʨʫʟʽ ʦʨʛʘʥʽʟʤʫ, ʥʘ ʚʘʞʢʦʩʪʽ ʧʨʘʮʽ ʩʪʫʜʝʥʪʽʚ, ʭʦʯʘ ʮʝʡ ʚʧʣʠʚ ʥʝ ʪʘʢ 

ʷʨʢʦ ʚʠʨʘʞʝʥʦ ʫ ʢʽʣʴʢʽʩʥʦʤʫ ʟʥʘʯʝʥʥʽ. ɿ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʚʠʧʣʠʚʘʻ, ʱʦ ʝʢʟʘʤʝʥʘʮʽʡʥʠʡ ʩʪʨʝʩ ʚʠʢʣʠʢʘʻ ʚʠʩʦʢʝ ʥʝʨʚʦʚʦ-

ʝʤʦʮʽʡʥʝ ʥʘʧʨʫʞʝʥʥʷ ʦʨʛʘʥʽʟʤʫ ʩʪʫʜʝʥʪʽʚ, ʷʢʝ ʙʽʣʴʰ ʚʠʨʘʞʝʥʦ ʥʘ 2 ʪʘ 

4 ʢʫʨʩʽ ʽ ʜʝʱʦ ʤʝʥʰʝ ʥʘ 3 ʢʫʨʩʽ, ʮʝ ʧʦʚ'ʷʟʘʥʦ ʟ ʘʜʘʧʪʘʮʽʡʥʠʤ ʧʨʦʮʝʩʦʤ 

ʦʨʛʘʥʽʟʤʫ ʩʪʫʜʝʥʪʽʚ ʜʦ ʥʘʚʯʘʣʴʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʇʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ 

ʥʝʨʚʦʚʦ-ʝʤʦʮʽʡʥʦʾ ʥʘʧʨʫʛʠ ʫ ʩʪʫʜʝʥʪʽʚ ʥʘ 4 ʢʫʨʩʽ ʧʦʚ'ʷʟʘʥʦ ʩʢʦʨʽʰʝ ʟʘ 

ʚʩʝ ʟ ʦʩʪʘʥʥʽʤ ʨʦʢʦʤ ʥʘʚʯʘʥʥʷ ʪʘ ʤʘʡʙʫʪʥʽʤʠ ʚʠʧʫʩʢʥʠʤʠ ʝʢʟʘʤʝʥʘʤʠ.  
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ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʥʘ ʧʨʠʤʝʨʝ ʰʢʦʣʳ ʜʣʷ ʦʜʘʨʝʥʥʳʭ ʜʝʪʝʡ 
çɼʘʨʳʥè). - ɼʠʩʩ. ʥʘ ʩʦʠʩʢ. ʫʯ. ʩʪ. ʢʘʥʜ. ʤʝʜ. ʥ., ʊʶʤʝʥʴ, 2004. 

 

 

ʉʇɽʎʀʌɯʂɸ ʇʈʆʍʆɼɾɽʅʅʗ ʅɸɺʏɸʃʔʅʆ-ʇʆʃʔʆɺʀʍ 
ʇʈɸʂʊʀʂ ʋ ʉʊɸʅɯʉʃɸɺʉʔʂʆʄʋ ʃɸʅɼʐɸʌʊʅʆʄʋ 

ɿɸʂɸɿʅʀʂʋ  

ʃʘʪʢʦ ʃ.ʖ., ɻʣʻʙʦʚʘ ʄ.ɻ. 

ʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʃʘʥʜʰʘʬʪʥʠʡ ʟʘʢʘʟʥʠʢ çʉʪʘʥʽʩʣʘʚʩʴʢʠʡè ʤʘʻ ʧʣʦʱʫ 659 ʛʘ ʪʘ ʻ 

ʦʙôʻʢʪʦʤ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʛʦ ʟʥʘʯʝʥʥʷ ʟ 

2002 ʨʦʢʫ [7]. ʈʦʟʪʘʰʦʚʘʥʠʡ ʚʽʥ ʚ ʦʢʦʣʠʮʷʭ ʩ. ʉʪʘʥʽʩʣʘʚ ɹʽʣʦʟʝʨʩʴʢʦʛʦ 

ʨʘʡʦʥʫ ʪʘ ʨʘʟʦʤ ʟ ʽʥʰʠʤʠ ʟʘʢʘʟʥʠʢʘʤʠ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʫ çʅʠʞʥʴʦʜʥʽʧʨʦʚʩʴʢʠʡè, ʷʢʠʡ ʙʫʚ 

ʩʪʚʦʨʝʥʠʡ  ʫ 2015 ʨʦʮʽ.  



172 

ʋʥʽʢʘʣʴʥʽʩʪʴ ʜʘʥʦʛʦ ʤʽʩʮʷ ʫ ʛʝʦʣʦʛʽʯʥʦʤʫ, ʣʘʥʜʰʘʬʪʥʦʤʫ ʪʘ 

ʙʽʦʣʦʛʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʡʦʛʦ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʥʘʚʯʘʣʴʥʦ-ʧʦʣʴʦʚʠʭ ʧʨʘʢʪʠʢ. ʉʪʫʜʝʥʪʠ ʤʘʶʪʴ ʟʤʦʛʫ 

ʧʨʦʚʦʜʠʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʭʠʣʫ ʟ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʯʝʪʚʝʨʪʠʥʥʦʛʦ ʧʝʨʽʦʜʫ, 

ʚʠʚʯʘʪʠ ʣʘʥʜʰʘʬʪʥʽ ʪʘ ʩʪʘʪʠʛʨʘʬʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʟʘʢʘʟʥʠʢʘ, 

ʛʝʦʤʦʨʬʦʣʦʛʽʶ ʷʨʫʞʥʦ-ʙʘʣʢʦʚʦʾ ʩʠʩʪʝʤʠ, ʧʨʦʷʚʠ ʛʝʦʣʦʛʽʯʥʦʾ ʨʦʙʦʪʠ 

ɼʥʽʧʨʦ-ɹʫʟʴʢʦʛʦ ʣʠʤʘʥʫ: ʟʛʽʥʥʦ-ʥʘʛʽʥʥʦʛʦ ʷʚʠʱʘ, ʦʙʚʘʣʽʚ ʪʘ ʟʩʫʚʽʚ [2], ʽ, 

ʚʽʜʧʦʚʽʜʥʦ, ʧʨʦʷʚʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʪʘ ʚʝʨʪʠʢʘʣʴʥʦʾ ʝʨʦʟʽʾ, 

ʛʨʘʚʽʪʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ, ʘʥʘʣʽʟʫʚʘʪʠ ʨʽʟʥʽ ʪʠʧʠ ˇʨʫʥʪʽʚ, ʥʘʩʣʽʜʢʠ 

ʜʽʷʣʴʥʦʩʪʽ ʣʴʦʜʦʚʠʢʽʚ ʪʦʱʦ [3, 4].  

ʊʘʢʦʞ ʩʪʫʜʝʥʪʠ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʚʯʘʪʠ ʩʧʝʮʠʬʽʢʫ 

ʬʣʦʨʠʩʪʠʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ ʧʦʨʽʚʥʶʚʘʪʠ ʡʦʛʦ ʥʘ ʧʨʠʣʝʛʣʠʭ ʜʦ 

ʙʘʣʢʠ ʜʽʣʷʥʢʘʭ, ʚʽʜʩʣʦʥʝʥʥʷʭ ʣʝʩʽʚ ʪʘ ʛʣʠʥ, ʜʥʠʱʘʭ ʙʘʣʦʢ ʪʘ ʧʽʜʥʽʞʞʷʭ 

ʩʭʠʣʽʚ, ʩʧʦʩʪʝʨʽʛʘʶʯʠ ʙʽʣʴʰʝ 200 ʚʠʜʽʚ ʨʦʩʣʠʥ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʚʢʣʶʯʝʥʠʭ 

ʜʦ ʨʽʟʥʠʭ ʦʭʦʨʦʥʥʠʭ ʩʧʠʩʢʽʚ [6]. ʅʘʧʨʠʢʣʘʜ, ʜʥʽʧʨʦʚʩʴʢʠʡ ʘʩʪʨʘʛʘʣ 

Astragalus borysthenicus (Klokov) ʃʴʦʥʦʢ ʙʝʩʩʘʨʘʙʩʴʢʠʡ Linaria 

bessarabica Kotov, ʷʢʽ ʚʢʣʶʯʝʥʽ ʜʦ ɽʚʨʦʧʝʡʩʴʢʦʛʦ ʯʝʨʚʦʥʦʛʦ ʩʧʠʩʢʫ. 

ʉʪʫʜʝʥʪʠ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʽʙʨʘʪʠ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʪʠʧʦʚʠʭ ʜʝʨʥʠʥʥʠʭ 

ʟʣʘʢʽʚ, ʥʘʧʨʠʢʣʘʜ ʢʦʩʪʨʠʮʽ ʚʘʣʽʩʴʢʦʾ Festuca valesiaca (Schleich. ex 

Gaudin), ʢʠʧʮʷ ʛʨʝʙʷʥʠʩʪʦʛʦ Koeleria cristata (Spreng.) ʪʦʱʦ, ʘ ʪʘʢʦʞ 

ʦʬʦʨʤʠʪʠ ʨʦʩʣʠʥʠ ʫ ʚʠʛʣʷʜʽ ʛʝʨʙʘʨʥʠʭ ʟʨʘʟʢʽʚ. ʊʘʢʦʞ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʟʘʢʘʟʥʠʢʘ ʤʦʞʥʘ ʟʙʠʨʘʪʠ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʩʠʥʘʥʪʨʦʧʥʠʭ ʪʘ 

ʢʩʝʨʦʤʝʟʦʬʽʪʥʠʭ ʚʠʜʽʚ. ɿʫʩʪʨʽʯʘʻʪʴʩʷ ʽ ʧʨʠʨʦʜʥʘ ʜʝʨʝʚʥʘ ʨʦʩʣʠʥʥʽʩʪʴ 

ï ʰʠʧʰʠʥʘ Rosa canina L., ʪʝʨʝʥ Prunus stepposa Kotov ʪʦʱʦ [6].  

ʅʝ ʤʝʥʰ ʮʽʢʘʚʠʤʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʬʘʫʥʠ ʙʝʟʭʨʝʙʝʪʥʠʭ, ʟʦʢʨʝʤʘ 

ʤʘʣʘʢʦʬʘʫʥʠ. ʅʘ ʮʽʡ ʪʝʨʠʪʦʨʽʾ ʬʘʫʥʘ ʤʦʣʶʩʢʽʚ ʥʘʣʽʯʫʻ ʙʽʣʴʰʝ 15 

ʚʠʜʽʚ [1, 5], ʷʢʽ ʩʪʫʜʝʥʪʠ ʟʙʠʨʘʶʪʴ ʫ ʚʠʛʣʷʜʽ ʤʫʰʝʣʴ ʥʘ ʙʝʨʝʛʦʚʠʭ 

ʥʘʥʦʩʘʭ ʽʟ ʧʦʜʘʣʴʰʦʶ ʢʘʤʝʨʘʣʴʥʦʶ ʦʙʨʦʙʢʦʶ ʽ ʬʽʢʩʘʮʽʻʶ ʫ ʢʦʣʝʢʮʽʾ. 

ʋ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʴ ʩʪʫʜʝʥʪʠ ʟʥʘʡʦʤʣʷʪʴʩʷ ʟ ʧʨʘʚʠʣʘʤʠ ʨʦʙʦʪʠ ʟ 

ʚʠʟʥʘʯʥʠʢʘʤʠ, ʚʠʚʯʘʶʪʴ ʤʽʩʮʝʚʫ ʤʘʣʘʢʦʬʘʫʥʫ, ʘʥʘʣʽʟʫʶʪʴ 

ʩʧʝʮʠʬʽʢʫ ɼʥʽʧʨʦ-ɹʫʟʴʢʦʛʦ ʣʠʤʘʥʫ ʷʢ ʚʦʜʦʡʤʠ ʟʽ ʟʤʽʰʫʚʘʥʥʷ ʧʨʽʩʥʦʾ 

ʪʘ ʩʦʣʦʥʦʾ ʚʦʜʠ, ʱʦ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʫ ʥʘʷʚʥʦʩʪʽ ʫ ʧʨʦʙʘʭ ʷʢ 

ʧʨʽʩʥʦʚʦʜʥʠʭ ʤʦʣʶʩʢʽʚ, ʥʘʧʨʠʢʣʘʜ  Viviparus viviparus L., V. ater (De 

Cristofori & Jan), Theodoxus fluviatilis L.,  Planorbarius corneus (L.), 

Anodonta anatina (L.) ʪʘ Dreissena polimorpha (Pallas) ʪʘʢ ʽ 

ʩʦʣʦʥʫʚʘʪʦʚʦʜʥʠʭ ʚʠʜʽʚ Cerastoderma glaucum (Brugui¯re) ʪʘ 

Monodacna (Hypanis) colorata (Eichwald)    

ʅʘ ʜʘʥʽʡ ʪʝʨʠʪʦʨʽʾ ʩʪʫʜʝʥʪʘʤʠ ʚʠʚʯʘʶʪʴʩʷ ʽ ʝʥʜʝʤʽʯʥʽ ʚʠʜʠ 

ʤʦʣʶʩʢʽʚ, ʘ ʩʘʤʝ ï ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʽ ʫʥʽʢʘʣʴʥʽ ʚʠʜʠ ï D. bugensis 

(Andrusov) - ʜʨʝʡʩʝʥʘ ʙʫʟʴʢʘ, M. colorata ï ʤʦʥʦʜʘʢʥʘ, C. glaucum ï 

ʩʝʨʮʝʚʠʜʢʘ ʪʘ Hypanis plicata (Milashevitch) ï ʛʽʧʘʥʫʩ. ʇʨʦʪʷʛʦʤ 
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ʤʽʣʴʡʦʥʽʚ ʨʦʢʽʚ ʚʦʥʠ ʨʦʟʚʠʚʘʣʠʩʷ ʚ ʫʤʦʚʘʭ ʥʠʟʴʢʦʾ ʩʦʣʦʥʦʩʪʽ 

ʂʘʩʧʽʡʩʴʢʦʛʦ ʪʘ ʏʦʨʥʦʛʦ ʤʦʨʽʚ ʽ ʙʽʣʴʰʝ ʥʽʜʝ ʥʝ ʪʨʘʧʣʷʶʪʴʩʷ ʫ ʩʚʽʪʽ. 

ʇʨʦʪʝ ʟʘʙʨʫʜʥʝʥʥʷ, ʨʫʡʥʫʚʘʥʥʷ ʤʽʩʮʴ ʾʭʥʴʦʛʦ ʦʩʝʣʝʥʥʷ, ʟʤʽʥʘ ʢʣʽʤʘʪʫ 

ʪʘ ʽʥʚʘʟʽʡʥʽ ʚʠʜʠ (ʥʘʧʨʠʢʣʘʜ, Mytilopsis leucophaeata  (Conrad) ï 

ʤʽʪʽʣʦʧʩʽ) ʩʪʘʥʦʚʣʷʪʴ ʟʘʛʨʦʟʫ ʽʩʥʫʚʘʥʥʶ ʮʽʻʾ ʬʘʫʥʠ [8]. 

ʇ̔ ʜ ʯʘʩ ʧʨʘʢʪʠʢʠ ʚʘʞʣʠʚʠʤ ʻ ʪʘʢʦʞ ʦʙʛʦʚʦʨʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʨʦʙʦʪʠ ʦʙôʻʢʪʽʚ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ, ʟʦʢʨʝʤʘ ʜʣʷ ʦʭʦʨʦʥʠ 

ʫʥʽʢʘʣʴʥʦʾ ʬʣʦʨʠ, ʬʘʫʥʠ ʪʘ ʣʘʥʜʰʘʬʪʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ ʟ ʦʛʣʷʜʫ ʥʘ 

ʚʠʱʝʚʢʘʟʘʥʝ ʪʝʨʠʪʦʨʽʷ ʣʘʥʜʰʘʬʪʥʦʛʦ ʟʘʢʘʟʥʠʢʘ çʉʪʘʥʽʩʣʘʚʩʴʢʠʡè ʻ 

ʟʨʫʯʥʠʤ ʤʽʩʮʝʤ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʥʘʚʯʘʣʴʥʦ-ʧʦʣʴʦʚʠʭ 

ʧʨʘʢʪʠʢ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʫʩʽʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ʬʘʢʫʣʴʪʝʪʫ ʙʽʦʣʦʛʽʾ 

ʛʝʦʛʨʘʬʽʾ ʽ ʝʢʦʣʦʛʽʾ ʍʝʨʩʦʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. 
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ɺʀʂʃɸɼɸʅʅʗ ɹɯʆʃʆɻɯʏʅʆɰ ʍɯʄɯɰ ʋ ɿɸʂʃɸɼɸʍ ɺʀʑʆɰ 
ʄɽɼʀʏʅʆɰ ʆʉɺɯʊʀ ʋʂʈɸɰʅʀ: ʇʈʆɹʃɽʄʀ ʊɸ 

ʇɽʈʉʇɽʂʊʀɺʀ 

ʃʘʭʪʘʨʝʥʢʦ ʅ. ɺ., ɹʦʙʦʰʢʦ ʃ. ɻ. 

ɼʦʥʝʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʄʆɿ ʋʢʨʘʾʥʠ (ʤ. ʃʠʤʘʥ) 

 

ɹʽʦʣʦʛʽʯʥʘ ʭʽʤʽʷ, ʷʢ ʥʘʚʯʘʣʴʥʘ ʜʠʩʮʠʧʣʽʥʘ ʻ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ 

ɭʜʠʥʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʛʦ ʽʩʧʠʪʫ (ɭɼʂɯ) ʽ, ʚʽʜʧʦʚʽʜʥʦ, 

ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʪʝʩʪʦʚʦʛʦ ʽʩʧʠʪʫ çʂʈʆʂ-1è, ʷʢʠʡ 

ʩʢʣʘʜʘʻʪʴʩʷ ʧʦ ʟʘʚʝʨʰʝʥʥʶ ʥʘʚʯʘʥʥʷ ʥʘ ʪʨʝʪʴʦʤʫ ʢʫʨʩʽ, ʩʪʫʜʝʥʪʘʤʠ 

ʤʝʜʠʯʥʦʛʦ, ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ ʪʘ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʽʚ. ɺ ʩʚʦʶ 

ʯʝʨʛʫ, ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʧʨʠʥʮʠʧʘʤʠ ɹʦʣʦʥʩʴʢʦʛʦ ʧʨʦʮʝʩʫ, ʚʠʢʣʘʜʘʥʥʷ 

ʙʽʦʣʦʛʽʯʥʦʾ ʭʽʤʽʾ ʫ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʤʝʜʠʯʥʦʾ ʦʩʚʽʪʠ ʋʢʨʘʾʥʠ ʧʨʦʚʘʜʠʪʴʩʷ 

ʟʘ ʢʨʝʜʠʪʥʦ-ʤʦʜʫʣʴʥʦʶ ʩʠʩʪʝʤʦʶ. ʑʦ ʧʝʨʝʜʙʘʯʘʻ ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʪʢʠ 

ʘʫʜʠʪʦʨʥʠʭ ʟʘʥʷʪʴ ʧʦʨʷʜ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʯʘʩʫ ʥʘ ʩʘʤʦʩʪʽʡʥʫ ʨʦʙʦʪʫ 

ʩʪʫʜʝʥʪʘ [1ï4].  

ʂʦʤʧʣʝʢʩʥʠʡ ʘʥʘʣʽʟ ʫʩʧʽʰʥʦʩʪʽ ʩʢʣʘʜʘʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ɼʦʥʝʮʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʜʠʩʮʠʧʣʽʥʠ çɹʽʦʣʦʛʽʯʥʘ ʭʽʤʽʷè ʫ 

ʩʪʨʫʢʪʫʨʽ ʪʝʩʪʦʚʦʛʦ ʽʩʧʠʪʫ çʂʈʆʂ-1è ʟʘ 2015 ï 2019 ʨʨ. ʜʦʟʚʦʣʷʻ ʜʽʡʪʠ 

ʚʠʩʥʦʚʢʫ ʱʦʜʦ ʥʠʟʴʢʦʾ ʤʦʪʠʚʘʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʦʩʦʙʣʠʚʦ ʚ ʫʤʦʚʘʭ 

ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʫ ʥʘ ʩʘʤʦʩʪʽʡʥʝ ʦʧʘʥʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ. ɺʨʘʭʦʚʫʶʯʠ 

ʦʩʦʙʣʠʚʦʩʪʽ ʩʫʯʘʩʥʦʛʦ ʩʪʫʜʝʥʪʘ, ʱʦ ʥʘʣʝʞʠʪʴ ʜʦ ʪʘʢ ʟʚʘʥʦʛʦ çsmart-

ʧʦʢʦʣʽʥʥʷè, ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʧʽʜʭʦʜʦʤ, ʷʢʠʡ ʜʦʟʚʦʣʠʪʴ ʟʙʽʣʴʰʠʪʠ 

ʫʩʧʽʰʥʽʩʪʴ ʦʧʘʥʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ çɹʽʦʣʦʛʽʯʥʘ ʭʽʤʽʷè, ʫ 

ʪʦʤʫ ʯʠʩʣʽ ʡ ʩʘʤʦʩʪʽʡʥʦʛʦ ʟʘʩʚʦʻʥʥʷ ʤʘʪʝʨʽʘʣʫ, ʚʙʘʯʘʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʧʝʨʩʦʥʘʣʴʥʠʭ çʛʘʜʞʝʪʽʚè. ɸʜʞʝ ʣʝʚʦʚʘ ʯʘʩʪʠʥʘ ʯʘʩʫ, ʦʩʦʙʣʠʚʦ 

ʚʽʣʴʥʦʛʦ ʯʘʩʫ ʩʫʯʘʩʥʦʛʦ ʩʪʫʜʝʥʪʘ ʧʨʦʭʦʜʠʪʴ ʫ ʤʝʨʝʞʽ Internet. 

ʅʘʩʘʤʧʝʨʝʜ, ʚʠʭʦʜʷʯʠ ʽʟ ʘʥʘʣʽʟʫ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ ʟʘ 

ʦʟʥʘʯʝʥʦʶ ʪʝʤʘʪʠʢʦʶ [5 ï 7] ʽ ʦʛʣʷʜʫ ʚʽʜʢʨʠʪʠʭ ʜʞʝʨʝʣ ʤʝʨʝʞʽ 

ʽʥʪʝʨʥʝʪ, ʤʦʞʥʘ ʟʫʧʠʥʠʪʠʩʷ ʥʘ ʥʘʩʪʫʧʥʠʭ ʽʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘʭ: 

ü Mindmeister.com ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʤʝʪʘʙʦʣʽʯʥʽ ʢʘʨʪʠ 

ʧʝʨʝʪʚʦʨʝʥʴ ʙʽʦʤʦʣʝʢʫʣ ʪʘ ʤʝʥʪʘʣʴʥʽ ʢʘʨʪʠ ʟʘ ʦʟʥʘʯʝʥʦʶ ʪʝʤʦʶ, 

ʱʦ ʚʠʩʪʫʧʘʻ ʘʥʘʣʦʛʦʤ ʛʨʘʬʽʚ ʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ, ʷʢʽ ʥʘʚʦʜʷʪʴʩʷ ʫ 

ʜʨʫʢʦʚʘʥʠʭ ʤʝʪʦʜʠʯʥʠʭ ʚʢʘʟʽʚʢʘʭ; 

ü Learningapps.org ʜʦʟʚʦʣʷʻ ʚʠʢʣʘʜʘʯʝʚʽ ʩʪʚʦʨʠʪʠ ʥʠʟʢʫ ʧʠʪʘʥʴ ʜʣʷ 

ʩʘʤʦʩʪʽʡʥʦʾ ʧʝʨʝʚʽʨʢʠ ʟʥʘʥʴ ʩʪʫʜʝʥʪʽʚ ʫ ʚʠʛʣʷʜʽ ʢʦʤʧôʶʪʝʨʥʦʾ ʛʨʠ; 

ü YouTube.com ï ʚʽʜʝʦ-ʭʦʩʪʠʥʛ ʜʣʷ ʧʝʨʝʛʣʷʜʫ ʥʘʫʢʦʚʠʭ ʨʦʣʠʢʽʚ 

ʨʽʟʥʦʛʦ ʨʽʚʥʷ ʩʢʣʘʜʥʦʩʪʽ (ʨʽʟʥʦʤʘʥʽʪʥʦʛʦ ʞʘʥʨʫ: ʤʫʣʴʪʬʽʣʴʤ, ʢʘʟʢʘ ʽ 

ʪ. ʧ.) ʟ ʦʟʥʘʯʝʥʠʭ ʪʝʤ ʜʠʩʮʠʧʣʽʥʠ; 
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ü IrYdium Chemistry Lab ï ʚʽʨʪʫʘʣʴʥʘ ʭʽʤʽʯʥʘ ʣʘʙʦʨʘʪʦʨʽʷ, ʷʢʘ 

ʜʦʟʚʦʣʷʻ ʟʘ ʽʥʩʪʨʫʢʮʽʻʶ ʚʠʢʦʥʘʪʠ ʣʘʙʦʨʘʪʦʨʥʫ ʨʦʙʦʪʫ, ʦʙʨʘʚʰʠ ʟʽ 

ʩʧʠʩʢʫ ʨʝʘʛʝʥʪʠ, ʧʦʩʫʜ, ʦʙʣʘʜʥʘʥʥʷ ʽ ʪ. ʧ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʽʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʽʚ 

ʜʦʟʚʦʣʷʻ ʨʘʮʽʦʥʘʣʴʥʦ ʨʦʟʧʦʜʽʣʷʪʠ ʘʫʜʠʪʦʨʥʠʡ ʯʘʩ, ʟʦʢʨʝʤʘ 

ʣʝʢʮʽʡʥʠʡ, ʥʘʧʨʠʢʣʘʜ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʘʙʦʣʽʯʥʠʭ ʢʘʨʪ, ʷʢ ʘʥʘʣʦʛʘ 

ʜʨʫʢʦʚʘʥʦʛʦ ʨʦʙʦʯʦʛʦ ʟʦʰʠʪʫ. ɿʘʚʜʷʢʠ ʯʦʤʫ ʚʜʘʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ 

ʟʝʢʦʥʦʤʠʪʠ ʯʘʩ, ʘ ʱʝ ʡ ʢʦʥʩʦʣʽʜʫʚʘʪʠ ʟʘʩʚʦʻʥʥʷ ʣʝʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʽʟ ʩʘʤʦʩʪʽʡʥʠʤ ʚʠʚʯʝʥʥʷʤ ʤʘʪʝʨʽʘʣʫ ʟʘ ʦʙʨʘʥʦʶ ʪʝʤʦʶ. ʇʝʨʝʚʽʨʢʘ 

ʫʩʧʽʰʥʦʩʪʽ ʟʘʩʚʦʻʥʥʷ ʦʢʨʝʤʦʾ ʪʝʤʠ ʫ ʚʠʛʣʷʜʽ ʢʦʤʧôʶʪʝʨʥʦʾ ʛʨʠ 

ʦʩʦʙʣʠʚʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʙʫʜʝ ʤʘʪʠ ʫ ʩʪʫʜʝʥʪʽʚ ʟ ʥʠʟʴʢʠʤ ʚʠʭʽʜʥʠʤ 

ʨʽʚʥʝʤ ʟʥʘʥʴ. ʋ ʩʚʦʶ ʯʝʨʛʫ, ʧʝʨʝʛʣʷʜ ʚʽʜʝʦ-ʨʦʣʠʢʽʚ ʘʥʛʣʽʡʩʴʢʦʶ 

ʤʦʚʦʶ, ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝ ʣʠʰʝ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʩʚʦʻʥʥʷ 

ʧʦʪʦʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʜʠʩʮʠʧʣʽʥʠ, ʘ ʡ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʤʽʞʥʘʨʦʜʥʦʛʦ 

ʽʩʧʠʪʫ ʟ ʦʩʥʦʚ ʤʝʜʠʮʠʥʠ çIFOMè ʫ ʷʢʦʩʪʽ ʝʬʝʢʪʠʚʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘ ʟ 

ʚʠʚʯʝʥʥʷ ʙʽʦʭʽʤʽʯʥʦʾ ʪʝʨʤʽʥʦʣʦʛʽʾ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ. ʆʩʦʙʣʠʚʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʣʷ ʩʪʫʜʝʥʪʽʚ-ʬʘʨʤʘʮʝʚʪʽʚ ʧʨʝʜʩʪʘʚʣʷʻ ʧʝʨʝʚʝʜʝʥʥʷ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʨʘʢʪʠʢʫʤʫ ʫ ʚʽʨʪʫʘʣʴʥʠʡ (ʝʣʝʢʪʨʦʥʥʠʡ) ʬʦʨʤʘʪ, ʘʜʞʝ 

ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʫ ʥʘʚʯʘʣʴʥʽʡ ʭʽʤʽʯʥʽʡ ʣʘʙʦʨʘʪʦʨʽʾ ʤʘʻ 

ʥʠʟʢʫ ʦʙʤʝʞʝʥʴ, ʧʦʚôʷʟʘʥʠʭ ʟ ʥʘʷʚʥʽʩʪʶ ʜʦʨʦʛʦʚʘʨʪʽʩʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, 

ʨʝʘʛʝʥʪʽʚ, ʨʦʙʦʪʠ ʟ ʧʨʝʢʫʨʩʦʨʘʤʠ ʽ ʪ. ʽʥ.  

ʇʽʜʩʫʤʦʚʫʶʯʠ, ʚʘʨʪʦ ʥʘʛʦʣʦʩʠʪʠ, ʱʦ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʤʝʪʦʜʘʤʠ 

ʚʠʢʣʘʜʘʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ ʭʽʤʽʾ ʫ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʤʝʜʠʯʥʦʾ ʦʩʚʽʪʠ 

ʙʝʟʟʘʧʝʨʝʯʥʦ ʩʪʘʥʫʪʴ ʽʥʪʝʨʘʢʪʠʚʥʽ ʤʝʪʦʜʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʫʯʘʩʥʠʭ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɸʜʞʝ ʩʘʤʝ ʚʦʥʠ ʥʘʡʙʽʣʴʰ ʧʦʚʥʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʫʤʦʚʘʤ ʥʘʚʯʘʥʥʷ ʟʘ ʢʨʝʜʠʪʥʦ-ʤʦʜʫʣʴʥʦʶ ʩʠʩʪʝʤʦʶ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 
1. ɻʫʙʩʴʢʠʡ ʖ. ɯ. ɹʽʦʣʦʛʽʯʥʘ ʭʽʤʽʷ: ʇʽʜʨʫʯʥʠʢ [ʊʝʢʩʪ] / ʖ. ɯ. ɻʫʙʩʴʢʠʡ ï ʂʠʾʚ-
ʊʝʨʥʦʧʽʣʴ: ʋʢʨʤʝʜʢʥʠʛʘ, 2000. ï 508 ʩ. 

2. ɾʠʛʫʣʠʥʘ ɺ. ɺ. ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ ʙʠʦʭʠʤʠʠ ʚ ɺʋɿʘʭ 
ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʨʦʬʠʣʷ [ʊʝʢʩʪ] / ɺ. ɺ. ɾʠʛʫʣʠʥʘ // ɿʜʦʨʦʚʴʝ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʚ 
XXI ʚʝʢʝ ï ʕʣʝʢʪʨʦʥʥʳʡ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʚʝʩʪʥʠʢ. ï 2015. ï ʊ. 17,  
ˉ 4. ï ʉ. 36ï37. 

3. ʂʥʷʟʝʚʘ ʄ. ɺ. ɼʦ ʧʠʪʘʥʥʷ ʧʨʦ ʚʠʢʣʘʜʘʥʥʷ ʙʽʦʭʽʤʽʾ ʥʘ ʤʝʜʠʯʥʠʭ ʬʘʢʫʣʴʪʝʪʘʭ 
[ʊʝʢʩʪ] / ʄ. ɺ. ʂʥʷʟʝʚʘ // ɹʫʢʦʚʠʥʩʴʢʠʡ ʤʝʜʠʯʥʠʡ ʚʽʩʥʠʢ ï ʏʝʨʥʽʚʮʽ. ï 2005,  
ˉ 2. ï ʉ. 118ï120. 

4. ʂʥʷʟʝʚʘ ʄ. ɺ. ʆʮʽʥʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʚʚʝʜʝʥʥʷ ɹʦʣʦʥʩʴʢʦʛʦ ʧʨʦʮʝʩʫ ʚ ʩʠʩʪʝʤʽ 
ʚʠʱʦʾ ʦʩʚʽʪʠ (ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ FEBS Congress 2013) [ʊʝʢʩʪ] / ʄ. ɺ. ʂʥʷʟʝʚʘ // 
ʋʢʨʘʾʥʩʴʢʠʡ ɹʽʦʭʽʤʽʯʥʠʡ ɾʫʨʥʘʣ. ï 2014. ï ʊ. 86, ˉ 5. ï ʉ. 282ï283. 

5. ʊʝʧʣʷʰʠʥʘ ɽ. ɸ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙʨʘʟʦʚʘʥʠʠ [ʊʝʢʩʪ] /  
ɽ. ɸ. ʊʝʧʣʷʰʠʥʘ, ɽ. ɺ. ɽʨʤʦʣʦʚʠʯ // ʆʙʨʘʟʦʚʘʥʠʝ ʠ ʥʘʫʢʘ. ï 2016. ï ʊ. 138,  
ˉ 9. ï ʉ. 90ï108. 

6. ʊʨʫʭʠʥ ɸ. ɺ. ɺʠʜʳ ʚʠʨʪʫʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ [ʊʝʢʩʪ] /  
ɸ. ɺ. ʊʨʫʭʠʥ // ʆʪʢʨʳʪʦʝ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ. ï 2003. ï ˉ 3. ï ʉ. 
12ï20. 



176 

7. Nentwich M. Cyberscience: research in the age of the Internet [Text] / M. Nentwich ï 
Vienna: Austrian Academy of Sciences Press, 2003. 

 

 

ʌʆʈʄʋɺɸʅʅʗ ɹɯʆʃʆɻɯʏʅʆɰ ʂʆʄʇɽʊɽʅʊʅʆʉʊɯ 
ʄɸʁɹʋʊʅɯʍ ʄɽɼʀʏʅʀʍ ʌɸʍɯɺʎɯɺ ʅɸ ʆʉʅʆɺɯ 
ɺʀɺʏɽʅʅʗ ʇʈɽɼʄɽʊɯɺ ʇʈʀʈʆɼʅʀʏʆɻʆ ʎʀʂʃʋ 

ʃʠʩʘ ʆ.ʄ. 

ʏʝʨʥʽʚʝʮʴʢʠʡ ʤʝʜʠʯʥʠʡ ʢʦʣʝʜʞ ɺɼʅɿ ʋʢʨʘʾʥʠ  

ñɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪò. 

 

ɺ ʫʤʦʚʘʭ ʤʦʜʝʨʥʽʟʘʮʽʾ ʜʽʷʣʴʥʦʩʪʽ ʚʠʱʠʭ ʤʝʜʠʯʥʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʟʘʢʣʘʜʽʚ ʚʠʥʠʢʣʘ ʡ ʧʦʯʘʣʘ ʦʙʛʦʚʦʨʶʚʘʪʠʩʷ ʥʦʚʘ ʩʠʩʪʝʤʘ ʮʽʥʥʦʩʪʝʡ ʽ 

ʮʽʣʝʡ ʦʩʚʽʪʠ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʽʜʝʷʭ ʦʩʦʙʠʩʪʽʩʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ. ʊʘʢʘ ʟʤʽʥʘ ʘʢʮʝʥʪʽʚ ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʛʣʷʜ ʩʪʫʜʝʥʪʘ 

ʥʝ ʷʢ ʦʙôʻʢʪʘ, ʱʦ ʦʜʝʨʞʫʻ ʟʥʘʥʥʷ ʡ ʥʘʙʫʚʘʻ ʩʠʩʪʝʤʫ ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ, ʘ 

ʷʢ ʩʘʤʦʩʪʽʡʥʦʛʦ ʩʫʙôʻʢʪʘ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʟʜʘʪʥʦʛʦ ʜʦ 

ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙʠʩʪʠʭ ʤʦʪʠʚʽʚ, ʽʥʪʝʨʝʩʽʚ ʽ 

ʟʜʽʙʥʦʩʪʝʡ [1]. 

ɼʣʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʽʚʥʷ ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʧʨʦʬʝʩʽʡʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʘʡʙʫʪʥʽʭ ʤʝʜʠʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ 

ʤʘʻ ʧʨʘʢʪʠʯʥʝ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʫ ʚʠʛʣʷʜʽ 

ʧʽʜʩʫʤʢʦʚʠʭ ʟʘʥʷʪʴ. ʄʝʪʦʶ ʧʨʘʢʪʠʯʥʦʛʦ ʥʘʚʯʘʥʥʷ ʻ ʟʘʢʨʽʧʣʝʥʥʷ ʪʘ 

ʧʦʛʣʠʙʣʝʥʥʷ ʟʥʘʥʴ, ʷʢʽ ʩʪʫʜʝʥʪʠ ʦʜʝʨʞʘʣʠ ʚ ʧʨʦʮʝʩʽ ʪʝʦʨʝʪʠʯʥʦʛʦ 

ʥʘʚʯʘʥʥʷ, ʧʨʠʱʝʧʣʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʧʨʘʢʪʠʯʥʠʭ ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ, 

ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʦʩʦʙʠʩʪʦʤʫ ʞʠʪʪʽ. 

ʉʪʚʦʨʝʥʥʷ ʚ ʋʢʨʘʾʥʽ ʚʠʩʦʢʦʨʦʟʚʠʥʝʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʨʦʟʙʫʜʦʚʘ 

ʜʝʤʦʢʨʘʪʠʯʥʦʾ ʜʝʨʞʘʚʠ ʧʦʪʨʝʙʫʶʪʴ ʥʘʷʚʥʦʩʪʽ ʪʘʢʠʭ ʦʩʦʙʠʩʪʦʩʪʝʡ, ʷʢʽ 

ʟʜʘʪʥʽ ʜʦ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ, ʩʧʨʦʤʦʞʥʽ ʜʦ ʪʚʦʨʯʦʾ ʧʦʙʫʜʦʚʠ ʩʚʦʛʦ ʞʠʪʪʷ, 

ʟʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʦʩʦʙʠʩʪʠʡ ʚʠʙʽʨ ʽ ʦʩʦʙʠʩʪʫ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ï ʩʘʤʝ ʮʝ 

ï ʟʘʜʘʯʽ ʩʫʯʘʩʥʦʾ ʤʦʣʦʜʽ. 

ʋ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ ʤʝʜʠʯʥʦʾ ʩʧʨʘʚʠ 

ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʻ ʧʦʰʫʢ ʥʦʚʠʭ ʰʣʷʭʽʚ ʬʦʨʤʫʚʘʥʥʷ 

ʧʨʦʬʝʩʽʦʥʘʣʽʟʤʫ ʤʘʡʙʫʪʥʽʭ ʤʝʜʠʯʥʠʭ ʬʘʭʽʚʮʽʚ, ʟʦʢʨʝʤʘ ʟʘʩʦʙʘʤʠ 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʦʩʦʙʠʩʪʽʩʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʥʘʚʯʘʥʥʷ, ʧʨʦʝʢʪʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʪʝʭʥʦʣʦʛʽʡ 

ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʝʚʨʠʩʪʠʯʥʦʛʦ ʥʘʚʯʘʥʥʷ, ɯʂʊ. 

ʌʦʨʤʫʚʘʥʥʷ ʬʘʭʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʘʡʙʫʪʥʽʭ ʤʝʜʠʯʥʠʭ ʬʘʭʽʚʮʽʚ 

ʥʘ ʦʩʥʦʚʽ ʚʠʚʯʝʥʥʷ ʧʨʝʜʤʝʪʽʚ ʧʨʠʨʦʜʥʠʯʦʛʦ ʮʠʢʣʫ (çɹʽʦʣʦʛʽʷè, 

çʄʝʜʠʯʥʘ ʙʽʦʣʦʛʽʷè, çʄʝʜʠʯʥʘ ʛʝʥʝʪʠʢʘè) ʚ ʫʤʦʚʘʭ ʨʝʘʣʽʟʘʮʽʾ 
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ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ ʚʠʤʘʛʘʻ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʙʘʟʠ 

ʙʽʦʣʦʛʽʯʥʠʭ ʟʥʘʥʴ, ʫʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ ʫ ʾʭ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʽʟ ʤʘʡʙʫʪʥʴʦʶ 

ʧʨʦʬʝʩʽʡʥʦʶ ʜʽʷʣʴʥʽʩʪʶ. ʇʽʜ ʬʦʨʤʫʚʘʥʥʷ ʬʘʭʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʤʘʡʙʫʪʥʽʭ ʤʝʜʠʯʥʠʭ ʬʘʭʽʚʮʽʚ ʥʘ ʦʩʥʦʚʽ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ ʤʠ 

ʨʦʟʫʤʽʻʤʦ ʢʦʤʧʣʝʢʩ ʩʢʣʘʜʦʚʠʭ, ʱʦ ʨʝʘʣʽʟʫʻʪʴʩʷ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ 

ʙʽʦʣʦʛʽʯʥʠʭ ʜʠʩʮʠʧʣʽʥ ʤʘʡʙʫʪʥʴʦʛʦ ʤʝʜʠʯʥʦʛʦ ʬʘʭʽʚʮʷ ʚ ʩʠʩʪʝʤʽ ʟʥʘʥʴ, 

ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ, ʷʢʽ ʟʘʙʝʟʧʝʯʘʪʴ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʚʠʢʦʥʘʥʥʷ ʧʦʢʣʘʜʝʥʠʭ 

ʥʘ ʥʠʭ ʧʨʦʬʝʩʽʡʥʠʭ ʬʫʥʢʮʽʡ ʽ ʟʘʚʜʘʥʴ [2].  

ɺ ʏʝʨʥʽʚʝʮʴʢʦʤʫ ʤʝʜʠʯʥʦʤʫ ʢʦʣʝʜʞʽ ʩʪʚʦʨʝʥʝ ʽʥʬʦʨʤʘʮʽʡʥʝ 

ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʘʭʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ (ʄʫʜʣ) ʪʘ 

ʨʦʟʨʦʙʣʝʥʘ ʤʦʜʝʣʴ ʨʝʘʣʽʟʘʮʽʾ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ ʫ ʧʨʦʬʝʩʽʡʥʦ 

ʩʧʨʷʤʦʚʘʥʽʡ ʙʽʦʣʦʛʽʯʥʽʡ ʧʽʜʛʦʪʦʚʮʽ ʤʝʜʠʯʥʠʭ ʬʘʭʽʚʮʽʚ, ʢʦʪʨʘ ʘʢʪʠʚʽʟʫʻ 

ʦʩʚʽʪʥʽʡ ʧʦʪʝʥʮʽʘʣ ʙʽʦʣʦʛʽʯʥʦʾ ʦʩʚʽʪʠ ʩʪʫʜʝʥʪʽʚ. 

ʄʝʪʦʶ ʨʦʟʨʦʙʣʝʥʦʾ ʤʦʜʝʣʽ ʻ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʧʽʜʛʦʪʦʚʢʠ 

ʩʪʫʜʝʥʪʽʚ ʤʝʜʩʝʩʪʨʠʥʩʴʢʠʭ ʪʘ ʬʝʣʴʜʰʝʨʩʴʢʠʭ ʚʽʜʜʽʣʝʥʴ ʜʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ ʟʥʘʥʴ, ʫʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ ʫ ʤʘʡʙʫʪʥʽʡ 

ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ ʤʦʜʝʣʽ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ ʫʩʧʽʰʥʦʩʪʽ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ, ʧʨʠ 

ʮʴʦʤʫ, ʚ ʦʩʥʦʚʫ ʤʦʜʝʣʽ ʟʘʢʣʘʜʝʥʦ ʩʫʜʞʝʥʥʷ ʧʨʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʡ 

ʭʘʨʘʢʪʝʨ ʙʽʦʣʦʛʽʯʥʠʭ ʜʠʩʮʠʧʣʽʥ ʫ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ 

ʤʝʜʠʯʥʠʭ ʬʘʭʽʚʮʽʚ ʪʘ ʾʭ ʧʨʦʬʝʩʽʡʥʝ ʩʧʨʷʤʫʚʘʥʥʷ.  

ʋ ʩʪʚʦʨʝʥʽʡ ʤʦʜʝʣʽ ʧʝʨʝʜʙʘʯʝʥʦ ʪʘʢʽ ʩʪʨʫʢʪʫʨʥʽ ʩʢʣʘʜʦʚʽ: ʤʝʪʘ, 

ʟʘʚʜʘʥʥʷ, ʧʨʠʥʮʠʧʠ, ʙʽʦʣʦʛʽʯʥʦʾ ʦʩʚʽʪʠ; ʥʘʚʯʘʣʴʥʽ ʜʠʩʮʠʧʣʽʥʠ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʽʦʣʦʛʽʯʥʫ ʩʢʣʘʜʦʚʫ ʪʘ ʟʘʢʣʘʜʘʶʪʴ ʧʽʜʚʘʣʠʥʠ ʬʘʭʦʚʦʾ 

ʦʩʚ̔ʪʠ; ʬʦʨʤʠ, ʤʝʪʦʜʠ ʪʘ ʟʘʩʦʙʠ ʥʘʚʯʘʥʥʷ; ʽʥʪʝʛʨʦʚʘʥʽ ʬʘʭʦʚʽ ʟʥʘʥʥʷ, 

ʫʤʽʥʥʷ ʡ ʥʘʚʠʯʢʠ, ʱʦ ʬʦʨʤʫʶʪʴʩʷ ʷʢ ʩʠʤʙʽʦʟ ʙʽʦʣʦʛʽʯʥʠʭ ʪʘ ʬʘʭʦʚʠʭ 

ʟʥʘʥʴ ʪʘ ʚʤʽʥʴ; ʢʨʠʪʝʨʽʾ ʪʘ ʨʽʚʥʽ ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʽʥʪʝʛʨʦʚʘʥʠʭ ʟʥʘʥʴ ʪʘ 

ʫʤʽʥʴ ʚ ʘʩʧʝʢʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʣʦʛʽʯʥʦʛʦ ʘʧʘʨʘʪʫ; ʧʝʜʘʛʦʛʽʯʥʽ ʫʤʦʚʠ, 

ʢʦʪʨʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʬʝʩʽʡʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ 

ʙʽʦʣʦʛʽʯʥʦʾ ʦʩʚʽʪʠ.  

ʋ ʟʘʧʨʦʧʦʥʦʚʘʥʽʡ ʤʦʜʝʣʽ ʫʨʘʭʦʚʘʥʦ ʚʩʽ ʦʩʥʦʚʥʽ ʘʩʧʝʢʪʠ ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʦʮʝʩʫ: ʟʤʽʩʪ ʦʩʚʽʪʠ, ʫʧʨʘʚʣʽʥʩʴʢʽ, ʽʥʬʦʨʤʘʮʽʡʥʦ-ʤʝʪʦʜʠʯʥʽ, 

ʥʘʚʯʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ, ʦʮʽʥʶʚʘʣʴʥʽ ʡ ʨʝʬʣʝʢʩʠʚʥʽ ʘʩʧʝʢʪʠ ʜʽʷʣʴʥʦʩʪʽ 

ʚʠʢʣʘʜʘʯʘ ʪʘ ʥʘʚʯʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ ʩʪʫʜʝʥʪʘ-ʤʝʜʠʢʘ. ʇʨʝʜʩʪʘʚʣʝʥʘ 

ʤʦʜʝʣʴ ʻ ʚʽʜʢʨʠʪʦʶ, ʽ ʟʘ ʧʦʪʨʝʙʠ ʢʦʞʝʥ ʩʪʨʫʢʪʫʨʥʠʡ ʾʾ ʢʦʤʧʦʥʝʥʪ ʤʦʞʝ 

ʙʫʪʠ ʚʽʜʢʦʨʠʛʦʚʘʥʠʡ ʟʘʣʝʞʥʦ ʚʽʜ ʦʙôʻʢʪʠʚʥʠʭ ʦʙʩʪʘʚʠʥ. ʉʪʨʫʢʪʫʨʥʽ 

ʩʢʣʘʜʦʚʽ ʤʦʜʝʣʽ ʧʦʚôʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ ʽ ʫʪʚʦʨʶʶʪʴ ʢʦʤʧʦʥʝʥʪʠ: 

ʮʽʣʴʦʚʠʡ, ʟʤʽʩʪʦʚʦ-ʧʨʦʮʝʩʫʘʣʴʥʠʡ, ʽʥʪʝʛʨʘʮʽʡʥʠʡ, ʨʝʟʫʣʴʪʘʪʠʚʥʦ-

ʦʮʽʥʥʠʡ. ɼʣʷ ʧʦʚʥʦʪʠ ʙʘʯʝʥʥʷ ʤʦʜʝʣʽ ʽ ʨʦʟʫʤʽʥʥʷ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ 

ʦʩʥʦʚʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʭʦʯʫ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʤʦʜʝʣʴ ʨʝʘʣʽʟʘʮʽʾ 

ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ ʜʠʩʮʠʧʣʽʥ 
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ʤʘʡʙʫʪʥʽʭ ʤʝʜʠʯʥʠʭ ʬʘʭʽʚʮʽʚ ʥʘʧʨʷʤʣʝʥʘ ʥʘ ʢʦʥʩʪʨʫʶʚʘʥʥʷ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʚ ʷʢʦʤʫ ʥʘ ʧʝʨʰʠʡ ʧʣʘʥ ʚʠʩʪʫʧʘʻ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ 

ʟʤʽʩʪ ʬʘʭʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʢʦʪʨʘ ʷʢ ʤʘʪʨʠʮʷ ʚʽʜʙʠʚʘʻʪʴʩʷ ʥʘ ʟʤʽʩʪʽ 

ʙʽʦʣʦʛʽʯʥʦʾ  ʧʽʜʛʦʪʦʚʢʠ. ʅʝʚʽʜôʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʤʝʜʠʯʥʦʛʦ ʬʘʭʽʚʮʷ ʻ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘ, ʟʦʢʨʝʤʘ ʙʽʦʣʦʛʽʯʥʘ. ʇʽʜ 

ʙʽʦʣʦʛʽʯʥʦʶ ʧʽʜʛʦʪʦʚʢʦʶ ʨʦʟʫʤʽʻʤʦ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ, ʱʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ 

ʭʦʜʽ ʚʠʚʯʝʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ ʜʠʩʮʠʧʣʽʥ ʥʘ ʚʩʽʭ ʨʽʚʥʷʭ ʥʝʧʝʨʝʨʚʥʦʾ ʦʩʚʽʪʠ, 

ʧʨʠ ʷʢʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʟʘʩʚʦʻʥʥʷ ʧʝʚʥʦʾ ʩʫʢʫʧʥʦʩʪʽ 

ʙʽʦʣʦʛʽʯʥʠʭ ʟʥʘʥʴ ʪʘ ʚʤʽʥʴ, ʘʣʝ ʡ ʨʦʟʚʠʪʦʢ ʢʣʽʥʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ 

ʩʪʫʜʝʥʪʽʚ, ʬʦʨʤʫʚʘʥʥʷ ʾʭ ʤʦʨʘʣʴʥʦʾ ʪʘ ʜʫʭʦʚʥʦʾ ʢʫʣʴʪʫʨʠ. [4]. 

ʄʝʪʦʶ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʥʘ ʦʩʥʦʚʽ 

ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ ʙʽʦʣʦʛʽʯʥʠʭ ʪʘ ʬʘʭʦʚʠʭ ʜʠʩʮʠʧʣʽʥ. ɿʤʽʩʪʦʚʦ-

ʧʨʦʮʝʩʫʘʣʴʥʠʡ ʢʦʤʧʦʥʝʥʪ ʤʦʜʝʣʽ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʪʽʩʥʦʤʫ ʚʟʘʻʤʦʟʚôʷʟʢʫ 

ʽʟ ʽʥʰʠʤʠ ʪʘ ʚʽʜʦʙʨʘʞʘʻ ʧʨʠʥʮʠʧʠ, ʟʤʽʩʪ ʪʘ ʚʠʙʽʨ ʬʦʨʤ, ʤʝʪʦʜʽʚ ʽ 

ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ. ɿʤʽʩʪʦʚʥʽ ʧʨʠʥʮʠʧʠ (ʥʘʫʢʦʚʦʩʪʽ, ʩʠʩʪʝʤʘʪʠʯʥʦʩʪʽ, 

ʜʦʩʪʫʧʥʦʩʪʽ, ʩʚʽʜʦʤʦʩʪʽ, ʪʚʦʨʯʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʬʘʭʦʚʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ 

ʥʘʚʯʘʥʥʷ, ʤʽʞʧʨʝʜʤʝʪʥʦʩʪʽ) ʩʢʣʘʜʘʶʪʴ ʦʩʥʦʚʫ ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ 

ʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʘʡʙʫʪʥʴʦʛʦ ʤʝʜʠʯʥʦʛʦ ʬʘʭʽʚʮʷ ʫ ʧʨʦʮʝʩʽ 

ʥʘʚʯʘʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ ʜʠʩʮʠʧʣʽʥ ʚ ʤʝʜʠʯʥʦʤʫ ʢʦʣʝʜʞʽ.  

ɿʤʽʩʪʦʤ ʪʝʦʨʝʪʠʯʥʦʛʦ ʥʘʚʯʘʥʥʷ ʻ ʟʘʩʚʦʻʥʥʷ ʟʥʘʥʴ ʜʠʩʮʠʧʣʽʥ 

ʙʽʦʣʦʛʽʯʥʦʛʦ ʮʠʢʣʫ. ʇʽʜ ʯʘʩ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʴ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʬʦʨʤʫʚʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ. ɼʣʷ ʦʧʘʥʫʚʘʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ 

ʢʦʤʧʝʪʝʥʮʽʾ ʧʝʨʝʜʙʘʯʝʥʦ ʪʨʘʜʠʮʽʡʥʽ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ (ʣʝʢʮʽʷ, 

ʩʝʤʽʥʘʨʠ, ʧʨʘʢʪʠʯʥʽ ʪʘ ʣʘʙʦʨʘʪʦʨʥʽ ʟʘʥʷʪʪʷ) ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ 

(ʧʨʦʙʣʝʤʥʦ-ʽʥʪʝʛʨʘʪʠʚʥʝ ʟʘʥʷʪʪʷ-ʛʨʘ, ʜʦʩʣʽʜʥʠʮʴʢʦ-ʧʨʘʢʪʠʯʥʝ 

ʟʘʥʷʪʪʷ). ʎʝʡ ʢʦʤʧʦʥʝʥʪ ʤʦʜʝʣʽ ʨʝʘʣʽʟʫʻʪʴʩʷ ʰʣʷʭʦʤ 

ʚʟʘʻʤʦʧʦʚôʷʟʘʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʠʢʣʘʜʘʯʘ ʽ ʩʪʫʜʝʥʪʽʚ. 

ɯʥʪʝʛʨʘʮʽʡʥʠʡ ʢʦʤʧʦʥʝʥʪ ʨʦʟʢʨʠʚʘʻ ʩʢʣʘʜʦʚʽ ʙʽʦʣʦʛʽʯʥʦʾ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʪʘ ʚʽʜʦʙʨʘʞʘʻ ʽʥʪʝʛʨʦʚʘʥʽ ʟʥʘʥʥʷ, ʥʘʚʠʯʢʠ ʪʘ ʫʤʽʥʥʷ 

(ʟʥʘʥʥʷ ʧʦʩʪʘʥʦʚʢʠ ʙʽʦʣʦʛʽʯʥʦʛʦ ʪʘ ʤʝʜʠʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʣʦʛʽʯʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʬʘʭʦʚʠʭ 

ʟʘʚʜʘʥʴ; ʚʦʣʦʜʽʥʥʷ ʙʽʦʣʦʛʽʯʥʠʤʠ ʟʥʘʥʥʷʤʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʧʨʦʬʝʩʽʡʥʠʭ ʷʢʦʩʪʝʡ). ɺ ʮʽʣʦʤʫ ʽʥʪʝʛʨʘʮʽʡʥʠʡ ʢʦʤʧʦʥʝʥʪ ʨʦʟʢʨʠʚʘʻ 

ʽʥʪʝʛʨʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʤʝʜʠʯʥʠʭ ʬʘʭʽʚʮʽʚ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʥʫʪʨʽʰʥʴʦ-ʜʠʩʮʠʧʣʽʥʘʨʥʠʭ ʪʘ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʭ 

ʟʚôʷʟʢʽʚ, ʻ ʥʝ ʣʠʰʝ ʦʩʥʦʚʦʶ ʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʥʠʭ ʟʥʘʥʴ ʩʪʫʜʝʥʪʽʚ, ʘ 

ʡ ʧʨʦʚʽʜʥʠʤ ʟʘʩʦʙʦʤ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦ-ʪʚʦʨʯʦʛʦ ʪʘ ʧʨʦʬʝʩʽʡʥʦ-

ʦʩʦʙʠʩʪʽʩʥʦʛʦ ʨʦʟʚʠʪʢʫ ʤʘʡʙʫʪʥʴʦʛʦ ʬʘʭʽʚʮʷ [3]. 

ʈʝʟʫʣʴʪʘʪʠʚʥʦ-ʦʮʽʥʥʠʡ ʢʦʤʧʦʥʝʥʪ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʡ ʟ ʽʥʰʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʽ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʪʫʧʽʥʴ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ 

ʤʝʪʠ. ɺʽʥ ʚʢʣʶʯʘʻ ʩʠʩʪʝʤʫ ʢʨʠʪʝʨʽʾʚ (ʷʢʽʩʪʴ ʟʥʘʥʴ ʟ ʙʽʦʣʦʛʽʯʥʠʭ 
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ʜʠʩʮʠʧʣʽʥ ʟ ʾʭ ʧʝʨʝʥʝʩʝʥʥʷʤ ʥʘ ʬʘʭʦʚʽ ʜʠʩʮʠʧʣʽʥʠ; ʟʜʘʪʥʽʩʪʴ ʜʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʪʨʠʤʘʥʠʭ ʫʤʽʥʴ ʫ ʧʨʦʮʝʩʽ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ 

ʟʘʜʘʯ ʤʝʜʠʯʥʦʛʦ ʟʤʽʩʪʫ; ʚʤʽʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʽʦʣʦʛʽʯʥʽ ʟʥʘʥʥʷ 

ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʤʝʜʠʯʥʠʭ ʧʨʦʙʣʝʤ ʫ ʤʘʡʙʫʪʥʽʡ ʧʨʦʬʝʩʽʡʥʽʡ 

ʜʽʷʣʴʥʦʩʪʽ) ʽ ʨʽʚʥʽʚ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʤʘʡʙʫʪʥʽʭ ʤʝʜʠʯʥʠʭ ʬʘʭʽʚʮʽʚ. 

ʎʝ ʜʦʟʚʦʣʷʻ ʤʘʡʙʫʪʥʴʦʤʫ ʤʝʜʠʯʥʦʤʫ ʧʨʘʮʽʚʥʠʢʦʚʽ ʙʫʪʠ 

ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʤ ʬʘʭʽʚʮʝʤ, ʟʜʘʪʥʠʤ ʚʠʢʦʥʫʚʘʪʠ ʣʽʢʫʚʘʣʴʥʦ-

ʧʨʦʬʽʣʘʢʪʠʯʥʽ ʟʘʚʜʘʥʥʷ, ʨʦʟʨʦʙʣʷʪʠ ʧʣʘʥ ʟʘʭʦʜʽʚ ʽʟ ʨʝʘʣʽʟʘʮʽʾ 

ʧʨʦʬʝʩʽʡʥʦʾ ʜʦʧʦʤʦʛʠ, ʟʜʘʪʥʠʤ ʦʨʛʘʥʽʟʫʚʘʪʠ ʟʘʭʦʜʠ ʟ ʥʘʜʘʥʥʷ 

ʥʝʚʽʜʢʣʘʜʥʦʾ ʜʦʣʽʢʘʨʩʴʢʦʾ ʜʦʧʦʤʦʛʠ, ʧʨʦʬʽʣʘʢʪʠʢʠ ʟʘʭʚʦʨʶʚʘʥʴ, 

ʛʘʨʤʦʥʽʡʥʦ ʧʦʻʜʥʫʚʘʪʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʪʘ 

ʬʘʭʦʚʠʭ ʫʤʽʥʴ ʽ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ. 
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ʐʘʧʦʚʘʣ ɸ.ɺ. 

ʂʨʝʤʝʥʯʫʮʴʢʠʡ ʤʝʜʠʯʥʠʡ ʢʦʣʝʜʞ ʽʤ. ɺ.ɯ. ʃʠʪʚʠʥʝʥʢʘ 

 

ʅʠʥʽ ʚ ʋʢʨʘʾʥʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʪʘʥʦʚʣʝʥʥʷ ʥʦʚʦʾ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ, 

ʟʦʨʽʻʥʪʦʚʘʥʦʾ ʥʘ ʽʥʪʝʛʨʘʮʽʶ ʫ ʩʚʽʪʦʚʠʡ ʦʩʚʽʪʥʽʡ ʧʨʦʩʪʽʨ. ʎʝʡ ʧʨʦʮʝʩ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʽʩʪʦʪʥʠʤʠ ʟʤʽʥʘʤʠ ʚ ʧʝʜʘʛʦʛʽʯʥʽʡ ʪʝʦʨʽʾ ʽ ʧʨʘʢʪʠʮʽ. 

ʆʩʚʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʽʜʦʙʨʘʞʘʶʪʴ ʟʘʛʘʣʴʥʫ ʩʪʨʘʪʝʛʽʶ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʠ, 

ʻʜʠʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʩʪʦʨʫ, ʾʭ ʧʨʠʟʥʘʯʝʥʥʷ ï ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʦʟʚʠʪʢʫ 

ʦʩʚʽʪʠ, ʡʦʛʦ ʢʦʥʢʨʝʪʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʧʣʘʥʫʚʘʥʥʷ, ʧʝʨʝʜʙʘʯʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ.  
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ɿʤʽʩʪ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʙʘʟʫʻʪʴʩʷ ʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʤʫ ʧʽʜʭʦʜʽ, 

ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʩʪʨʘʪʝʛʽʯʥʦʤʫ ʥʘʧʨʷʤʢʫ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʠ ʚ ʢʦʥʪʝʢʩʪʽ 

ʧʦʣʦʞʝʥʴ ʂʦʥʮʝʧʮʽʾ çʅʦʚʘ ʫʢʨʘʾʥʩʴʢʘ ʰʢʦʣʘè ʪʘ ʧʦʢʘʟʘʥʦ ʦʩʦʙʣʠʚʦʩʪʽ 

ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʥʘʩʢʨʽʟʥʠʭ ʟʤʽʩʪʦʚʠʭ ʣʽʥʽʡ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʨʦʚʽʜʥʽ 

ʩʦʮʽʘʣʴʥʦ ʡ ʦʩʦʙʠʩʪʽʩʥʦ- ʟʥʘʯʫʱʽ ʽʜʝʾ, ʱʦ ʧʦʩʣʽʜʦʚʥʦ ʨʦʟʢʨʠʚʘʶʪʴʩʷ ʫ 

ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʡ ʚʠʭʦʚʘʥʥʷ.  

ɺʠʧʫʩʢʥʠʢ ʩʫʯʘʩʥʦʾ ʰʢʦʣʠ, ʧʦʚʠʥʝʥ ʚʦʣʦʜʽʪʠ ʧʝʚʥʠʤʠ ʷʢʦʩʪʷʤʠ, 

ʟʦʢʨʝʤʘ: 

ü ʩʘʤʦʩʪʽʡʥʦ ʥʘʙʫʚʘʪʠ ʥʝʦʙʭʽʜʥʽ ʟʥʘʥʥʷ, ʚʤʽʣʦ ʟʘʩʪʦʩʦʚʫʶʯʠ ʾʭ ʥʘ 

ʧʨʘʢʪʠʮʽ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʥʘʟʨʽʣʠʭ ʧʨʦʙʣʝʤ; 

ü ʢʨʠʪʠʯʥʦ ʤʠʩʣʠʪʠ, ʫʤʽʪʠ ʙʘʯʠʪʠ ʪʨʫʜʥʦʱʽ ʡ ʰʫʢʘʪʠ ʰʣʷʭʠ ʾʭ 

ʧʦʜʦʣʘʥʥʷ; 

ü ʛʨʘʤʦʪʥʦ ʧʨʘʮʶʚʘʪʠ ʟ ʽʥʬʦʨʤʘʮʽʻʶ; 

ü ʙʫʪʠ ʢʦʤʫʥʽʢʘʙʝʣʴʥʠʤ, ʢʦʥʪʘʢʪʥʠʤ ʫ ʨʽʟʥʠʭ ʩʦʮʽʘʣʴʥʠʭ ʛʨʫʧʘʭ; 

ü ʩʘʤʦʩʪʽʡʥʦ ʧʨʘʮʶʚʘʪʠ ʥʘʜ ʨʦʟʚʠʪʢʦʤ ʩʚʦʛʦ ʽʥʪʝʣʝʢʪʫ, 

ʢʫʣʴʪʫʨʥʦʛʦ ʽ ʤʦʚʥʦʛʦ ʨʽʚʥʷ. 

ʇʦʩʠʣʝʥʥʷ ʨʦʣʽ STEM-ʦʩʚʽʪʠ, ʱʦ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʫ ʥʘʚʯʘʣʴʥʠʭ 

ʟʘʢʣʘʜʘʭ ʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʢʦʥʽʚ ʋʢʨʘʾʥʠ çʇʨʦ ʦʩʚʽʪʫè, 

ʟʫʤʦʚʣʶʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷʤ ʤʦʪʠʚʘʮʽʾ ʩʪʫʜʝʥʪʩʴʢʦʾ ʤʦʣʦʜʽ ʜʦ 

ʚʠʚʯʝʥʥʷ ʧʨʝʜʤʝʪʽʚ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʮʠʢʣʫ ʡ, ʚʦʜʥʦʯʘʩ, 

ʚʠʩʦʢʠʤ ʟʘʧʠʪʦʤ ʚʠʨʦʙʥʠʯʦʾ ʩʬʝʨʠ ʥʘ ʧʨʘʮʽʚʥʠʢʽʚ, ʱʦ ʚʦʣʦʜʽʶʪʴ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʷʤʠ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ ʽ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʫ ʩʬʝʨʘʭ: 

ʽʥʞʝʥʝʨʽʾ, ʤʝʜʠʮʠʥʠ, ʝʢʦʣʦʛʽʾ, IT, ʬʘʨʤʘʮʝʚʪʠʢʠ, ʥʘʥʦʪʝʭʥʦʣʦʛʽʷʭ, 

ʘʚʽʘʙʫʜʫʚʘʥʥʽ ʪʘ ʽʥʰʠʭ [2]. 

ɽʬʝʢʪʠʚʥʠʤ ʟʘʩʦʙʦʤ ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʻ ʧʨʦʝʢʪʥʘ 

ʜʽʷʣʴʥʽʩʪʴ. ɺʠʢʦʥʘʥʥʷ STEM-ʧʨʦʝʢʪʽʚ ʧʝʨʝʜʙʘʯʘʻ ʽʥʪʝʛʨʦʚʘʥʫ 

ʜʦʩʣʽʜʥʠʮʴʢʫ, ʪʚʦʨʯʫ ʜʽʷʣʴʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ, ʩʧʨʷʤʦʚʘʥʫ ʥʘ ʦʪʨʠʤʘʥʥʷ 

ʩʘʤʦʩʪʽʡʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʚʠʢʣʘʜʘʯʘ-ʤʝʥʪʦʨʘ. 

STEM-ʧʨʦʝʢʪ ï ʮʝ ʩʧʦʩʽʙ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʽ ʰʣʷʭʦʤ ʜʝʪʘʣʴʥʦʾ 

ʨʦʟʨʦʙʢʠ ʧʨʦʙʣʝʤʠ, ʱʦ ʟʘʚʝʨʰʫʻʪʴʩʷ ʨʝʘʣʴʥʠʤ ʧʨʘʢʪʠʯʥʠʤ 

ʨʝʟʫʣʴʪʘʪʦʤ. ʇʝʜʘʛʦʛ ʟʜʽʡʩʥʶʻ ʩʫʧʨʦʚʽʜ ʧʨʦʝʢʪʫ ʽ ʩʧʦʥʫʢʘʻ ʜʦ 

ʧʦʰʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʠʭʦʚʘʥʮʽʚ, ʜʦʧʦʤʘʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʤʝʪʠ, 

ʟʘʚʜʘʥʴ ʧʨʦʝʢʪʫ, ʦʨʽʻʥʪʦʚʥʠʭ ʤʝʪʦʜʽʚ ʪʘ ʧʨʠʡʦʤʽʚ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʧʦʰʫʢʫ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʦʢʨʝʤʠʭ ʥʘʚʯʘʣʴʥʦ-

ʧʽʟʥʘʚʘʣʴʥʠʭ ʟʘʚʜʘʥʴ. ʉʪʫʜʝʥʪʠ ʩʘʤʦʩʪʽʡʥʦ ʘʙʦ ʨʘʟʦʤ ʟ ʚʠʢʣʘʜʘʯʝʤ 

ʦʙʠʨʘʶʪʴ ʬʦʨʤʫ ʧʨʝʟʝʥʪʘʮʽʾ, ʟʘʭʠʩʪʫ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʆʮʽʥʶʚʘʥʥʷ ʧʨʦʝʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦ, ʟʘ 

ʜʦʚʽʣʴʥʦʶ ʩʠʩʪʝʤʦʶ.[5] 

ʈʝʘʣʽʟʘʮʽʷ STEM-ʧʨʦʝʢʪʫ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʩʦʮʽʘʣʴʥʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʜʦʟʚʦʣʷʻ ʧʨʦʡʪʠ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʘʣʛʦʨʠʪʤ ʚʽʜ 

ʚʠʷʚʣʝʥʥʷ ʧʨʦʙʣʝʤʠ, ʟʘʨʦʜʞʝʥʥʷ ʽʜʝʾ ʜʦ ʩʪʚʦʨʝʥʥʷ ʧʨʦʜʫʢʪʫ ï 
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ʩʪʘʨʪʘʧʫ, ʘ ʪʘʢʦʞ ʥʘʚʯʠʪʠʩʷ ʧʨʝʟʝʥʪʫʚʘʪʠ ʡʦʛʦ. 

ɼʦʩʚʽʜ ʟʘʨʫʙʽʞʥʦʾ ʧʝʜʘʛʦʛʽʢʠ ʧʦʢʘʟʫʻ, ʱʦ ʮʝʡ ʤʝʪʦʜ ʩʧʨʠʷʻ ʯʽʪʢʦʩʪʽ 

ʤʠʩʣʝʥʥʷ, ʨʦʟʚʠʚʘʻ ʥʘʚʠʯʢʠ ʣʦʛʽʯʥʦʛʦ ʪʘ ʧʦʩʣʽʜʦʚʥʦʛʦ ʚʠʢʣʘʜʫ 

ʘʨʛʫʤʝʥʪʽʚ, ʩʪʠʣʽʩʪʠʯʥʦʛʦ ʦʬʦʨʤʣʝʥʥʷ ʩʚʦʻʾ ʜʫʤʢʠ, ʧʨʘʚʠʣʴʥʦʛʦ 

ʜʦʙʦʨʫ ʩʣʽʚ ʪʦʱʦ [1]. ʇʽʜ ʯʘʩ ʩʪʚʦʨʝʥʥʷ ʧʨʦʝʢʪʫ ʧʦʨʷʜ ʟ ʥʘʫʢʦʚʠʤ 

(ʧʽʟʥʘʚʘʣʴʥʠʤ) ʟʘʚʞʜʠ ʧʨʠʩʫʪʥʽʡ ʝʤʦʮʽʡʥʦ-ʮʽʥʥʽʩʥʠʡ (ʦʩʦʙʠʩʪʽʩʥʠʡ), 

ʜʽʷʣʴʥʠʡ ʽ ʪʚʦʨʯʠʡ ʘʩʧʝʢʪʠ. ɯ ʩʘʤʝ ʦʩʪʘʥʥʽ ʚʠʟʥʘʯʘʶʪʴ ʥʘʩʢʽʣʴʢʠ 

ʚʘʞʣʠʚʠʤ ʻ ʧʨʦʝʢʪ ʜʣʷ ʩʪʫʜʝʥʪʽʚ. ʇʨʘʮʶʶʯʠ ʥʘʜ ʧʨʦʝʢʪʦʤ, ʩʪʫʜʝʥʪʠ 

ʦʚʦʣʦʜʽʚʘʶʪʴ ʢʦʤʧʣʝʢʩʦʤ ʫʤʽʥʴ (ʧʽʟʥʘʚʘʣʴʥʠʭ, ʧʨʘʢʪʠʯʥʠʭ, 

ʧʦʨʽʚʥʷʣʴʥʠʭ), ʦʩʥʦʚʘʤʠ ʚʟʘʻʤʦʜʽʾ ʦʜʠʥ ʟ ʦʜʥʠʤ ʽ ʨʝʬʣʝʢʩʽʻʶ, ʚʯʘʪʴʩʷ 

ʦʪʨʠʤʫʚʘʪʠ ʥʦʚʽ ʟʥʘʥʥʷ, ʘ ʪʘʢʦʞ ʽʥʪʝʛʨʫʚʘʪʠ ʾʭ. ʇʨʦʝʢʪʥʘ ʨʦʙʦʪʘ 

ʧʝʨʝʜʙʘʯʘʻ ʜʽʘʣʦʛʽʯʥʽʩʪʴ (ʩʧʽʣʢʫʚʘʥʥʷ), ʢʨʝʘʪʠʚʥʽʩʪʴ (ʘʢʪʠʚʥʫ 

ʨʦʟʫʤʦʚʫ ʜʽʷʣʴʥʽʩʪʴ), ʢʦʥʪʝʢʩʪʥʽʩʪʴ (ʥʘʙʣʠʞʝʥʥʷ ʜʦ ʞʠʪʪʷ). 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʧʨʦʝʢʪʽʚ ʟʘ ʨʽʟʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ 
ʂʨʠʪʝʨʽʾ ʊʠʧʠ ʧʨʦʝʢʪʽʚ 

ɿʤʽʩʪ ɽʢʦʣʦʛʽʯʥʽ, ʢʦʤʧʣʝʢʩʥʽ 

ʈʽʚʝʥʴ ʽʥʪʝʛʨʘʮʽʾ ʄʦʥʦʧʨʝʜʤʝʪʥʽ (ʚʠʢʦʥʫʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʭʽʤʽʾ); ʤʽʞʧʨʝʜʤʝʪʥʽ 

(ʚʨʘʭʦʚʫʶʪʴ ʟʤʽʩʪ ʢʽʣʴʢʦʭ ʧʨʝʜʤʝʪʽʚ ʟʘ ʩʫʤʽʞʥʦʶ 

ʪʝʤʘʪʠʢʦʶ); ʥʘʜʧʨʝʜʤʝʪʥʽ (ʚʠʢʦʥʫʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ 

ʚʽʜʦʤʦʩʪʝʡ ʧʦʟʘʰʢʽʣʴʥʦʾ ʧʨʦʛʨʘʤʠ) 

ʊʨʠʚʘʣʽʩʪʴ 

ʚʠʢʦʥʘʥʥʷ    

ʄʽʥʽ-ʧʨʦʝʢʪʠ (ʢʽʣʴʢʘ ʪʠʞʥʽʚ); ʩʝʨʝʜʥʴʦʾ ʪʨʠʚʘʣʦʩʪʽ (ʢʽʣʴʢʘ 

ʤʽʩʷʮʽʚ); ʜʦʚʛʦʪʨʠʚʘʣʽ (ʧʨʦʪʷʛʦʤ ʨʦʢʫ) 

ʂʽʣʴʢʽʩʪʴ ʫʯʘʩʥʠʢʽʚ       ɯʥʜʠʚʽʜʫʘʣʴʥʽ, ʛʨʫʧʦʚʽ, ʢʦʣʝʢʪʠʚʥʽ 

ʆʩʥʦʚʥʠʡ ʩʧʦʩʽʙ  

ʜʽʷʣʴʥʦʩʪʽ     

ʇʽʟʥʘʚʘʣʴʥʘ, ʪʚʦʨʯʘ, ʽʛʨʦʚʘ ʟ ʧʨʘʢʪʠʯʥʦʶ ʦʨʽʻʥʪʘʮʽʻʶ, 

ʜʦʩʣʽʜʥʠʮʴʢʘ 

ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ 

ʂʣʘʩʠʯʥʽ ʪʨʘʜʠʮʽʡʥʽ ʟʘʩʦʙʠ ʥʘʚʯʘʥʥʷ(ʜʨʫʢʦʚʘʥʽ, ʥʘʦʯʥʽ, 

ʪʝʭʥʽʯʥʽ), ʽʥʬʦʨʤʘʮʽʡʥʽ, ʢʦʤʫʥʽʢʘʪʠʚʥʽ (ʢʦʤʧ'ʶʪʝʨʥʽ) ʟʘʩʦʙʠ    

ɺʢʣʁʯʝʥʥʷ ʧʨʦʝʢʪʽʚ 

ʫ ʪʝʤʘʪʠʯʥʝ 

ʧʣʘʥʫʚʘʥʥʷ 

ʇʦʪʦʯʥʽ (ʥʘ ʧʨʦʝʢʪʥʫ ʜʽʷʣʴʥʽʩʪʴ ʚʠʥʦʩʠʪʴʩʷ ʯʘʩʪʠʥʘ ʟʤʽʩʪʫ); 

ʧʽʜʩʫʤʢʦʚʽ (ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʮʽʥʶʻʪʴʩʷ ʟʘʩʚʦʻʥʥʷ ʫʯʥʷʤʠ 

ʧʝʚʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ) 

 

ʅʘ ʫʨʦʢʘʭ ʭʽʤʽʾ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʨʦʪʢʦʪʝʨʤʽʥʦʚʽ 

ʧʨʦʝʢʪʠ, ʷʢʽ ʤʦʞʥʘ ʦʧʨʘʮʶʚʘʪʠ ʥʘ ʢʽʣʴʢʦʭ ʫʨʦʢʘʭ. 

ɺʘʞʣʠʚʦ ʥʘʛʦʣʦʩʠʪʠ, ʱʦ ʧʣʘʥʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʤʦʞʝ 

ʚʠʭʦʜʠʪʠ ʟʘ ʤʝʞʽ ʧʨʝʜʤʝʪʘ. ɺʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʽʚ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʚ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʤʫ ʪʝʤʧʽ, ʥʝʨʽʜʢʦ ʫ ʚʠʛʣʷʜʽ ʚʠʧʝʨʝʜʞʘʣʴʥʠʭ ʩʘʤʦʩʪʽʡʥʠʭ 

ʟʘʚʜʘʥʴ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ, ʧʨʘʢʪʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʥʘ ʦʩʥʦʚʽ ʚʣʘʩʥʦʛʦ 

ʚʠʙʦʨʫ ʫʯʥʽʚ. ɺʠʙʽʨ ʪʝʤʠ ʧʨʦʝʢʪʫ ʤʦʞʝ ʙʫʪʠ ʽ ʟʦʚʥʽʰʥʽʤ, ʽ ʚʥʫʪʨʽʰʥʽʤ. 

ɿʦʚʥʽʰʥʽʡ ʚʠʙʽʨ - ʮʝ ʚʠʙʽʨ ʩʘʤʦʛʦ ʧʨʦʝʢʪʫ, ʨʦʣʽ ʧʘʨʪʥʝʨʽʚ ʧʦ ʜʽʷʣʴʥʦʩʪʽ, 

ʩʧʦʩʦʙʫ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ, ʚʥʫʪʨʽʰʥʽʡ - ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦʪʨʝʙʘʤʠ, 
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ʟʜʽʙʥʦʩʪʷʤʠ, ʮʽʥʥʽʩʥʠʤʠ ʦʨʽʻʥʪʠʨʘʤʠ, ʝʤʦʮʽʡʥʠʤ ʥʘʩʪʨʦʻʤ. 

ʇʨʦʝʢʪʥʘ ʪʝʭʥʦʣʦʛʽʷ ʨʝʘʣʽʟʫʻʪʴʩʷ ʫ ʢʽʣʴʢʘ ʝʪʘʧʽʚ ʽ ʤʘʻ ʮʠʢʣʽʯʥʠʡ 

ʚʠʛʣʷʜ. ʇʨʦʝʢʪʥʠʡ ʮʠʢʣ - ʮʝ ʯʘʩ, ʧʨʦʪʷʛʦʤ ʷʢʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʜʽʷʣʴʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ ʽ ʚʠʢʣʘʜʘʯʘ ʚʽʜ ʤʦʤʝʥʪʫ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʜʦ 

ʧʦʷʚʠ ʟʘʧʣʘʥʦʚʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʫ ʚʠʛʣʷʜʽ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʜʫʢʪʫ [8]. 

ʆʩʥʦʚʥʽ ʝʪʘʧʠ ʧʨʦʝʢʪʥʦʾ ʨʦʙʦʪʠ. 
ɽʪʘʧʠ ʈʦʙʦʪʘ ʚʠʢʣʘʜʘʯʘ ʈʦʙʦʪʘ ʩʪʫʜʝʥʪʘ 

ɯ. ʎʽʥʥʽʩʥʦ - 

ʦʨʽʻʥʪʦʚʘʥʠʡ 

ʄʦʪʠʚʘʮʽʷ ʧʨʦʝʢʪʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ: ʦʨʛʘʥʽʟʘʮʽʷ 

ʩʪʫʜʝʥʪʽʚ ʥʘ ʩʪʚʦʨʝʥʥʷ 

ʧʨʦʝʢʪʫ, ʨʦʟʢʨʠʪʪʷ ʡʦʛʦ 

ʟʥʘʯʫʱʦʩʪʽ 

ʋʩʚʽʜʦʤʣʝʥʥʷ ʤʦʪʠʚʫ 

ʜʽʷʣʴʥʦʩʪʽ, ʟʥʘʯʫʱʦʩʪʽ 

ʧʨʦʝʢʪʥʦʾ ʨʦʙʦʪʠ 

ɯɯ.ʂʦʥʩʪʨʫʢʪʠʚʥʠʡ  ʆʙôʻʜʥʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʫ 

ʛʨʫʧʠ; ʢʦʥʩʫʣʴʪʘʮʽʷ; 

ʩʪʠʤʫʣʶʚʘʥʥʷ ʧʦʰʫʢʦʚʦʾ 

ʨʦʙʦʪʠ; ʧʽʜʛʦʪʦʚʢʘ ʧʘʤôʷʪʦʢ ʽ 

ʘʣʛʦʨʠʪʤʽʚ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ 

ʨʦʙʦʪʠ 

ɯʥʜʠʚʽʜʫʘʣʴʥʘ ʯʠ ʚʢʣʶʯʝʥʥʷ ʚ 

ʧʨʦʝʢʪʥʫ ʜʽʷʣʴʥʽʩʪʴ ʛʨʫʧʠ; 

ʩʢʣʘʜʘʥʥʷ ʧʣʘʥʫ ʨʦʙʦʪʠ; ʟʙʽʨ 

ʤʘʪʝʨʽʘʣʽʚ, ʧʦʰʫʢ ʣʽʪʝʨʘʪʫʨʠ; 

ʚʠʙʽʨ ʬʦʨʤʠ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ 

ɯɯɯ. ʆʮʽʥʶʚʘʣʴʥʦ ï 

ʨʝʬʣʝʢʩʽʡʥʠʡ  

ʉʪʠʤʫʣʶʚʘʥʥʷ ʽ ʢʦʥʩʫʣʴʪʘʮʽʷ 

ʫʯʥʽʚ 

ʉʘʤʦʦʮʽʥʢʘ ʩʚʦʻʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʆʬʦʨʤʣʝʥʥʷ ʧʨʦʝʢʪʫ ʫ 

ʚʠʙʨʘʥʽʡ ʬʦʨʤʽ 

ɯV. 

ʇʨʝʟʝʥʪʘʮʽʡʥʠʡ  

ʇʽʜʛʦʪʦʚʢʘ ʝʢʩʧʝʨʪʽʚ. 

ʇʨʦʝʢʪʫʚʘʥʥʷ ʬʦʨʤʠ 

ʧʨʝʟʝʥʪʘʮʽʾ; ʦʨʛʘʥʽʟʘʮʽʷ 

ʜʠʩʢʫʩʽʾ ʟ ʦʙʛʦʚʦʨʝʥʥʷʤ 

ʧʨʦʝʢʪʫ, ʦʨʛʘʥʽʟʘʮʽʷ 

ʩʘʤʦʦʮʽʥʢʠ ʫʯʥʽʚ 

ɿʘʭʠʩʪ ʧʨʦʝʢʪʽʚ ʚ 

ʽʥʜʠʚʽʜʫʘʣʴʥʽʡ ʯʠ ʢʦʣʝʢʪʠʚʥʽʡ 

ʬʦʨʤʽ; ʚʢʣʶʯʝʥʥʷ ʚ ʜʠʩʢʫʩʽʶ; 

ʚʽʜʩʪʦʶʚʘʥʥʷ ʩʚʦʻʾ ʧʦʟʠʮʽʾ. 

ʉʘʤʦʦʮʽʥʢʘ ʦʩʦʙʠʩʪʦʾ 

ʜʽʷʣʴʥʦʩʪʽ 

ʆʮʽʥʢʘ ʧʨʦʝʢʪʫ ʻ ʥʝʦʙʭʽʜʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʜʘʥʦʾ ʪʝʭʥʦʣʦʛʽʾ, ʙʝʟ 

ʷʢʦʾ ʧʨʦʝʢʪ ʥʝ ʤʦʞʝ ʚʽʜʙʫʪʠʩʷ. ʎʠʤ ʧʨʦʝʢʪ ʥʘʚʯʘʥʥʷ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ 

ʚʠʢʦʥʘʥʥʷ ʟʚʠʯʘʡʥʠʭ ʧʨʦʙʣʝʤʥʠʭ ʟʘʚʜʘʥʴ. ʆʮʽʥʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʙʦʪʠ 

ʧʦʚʠʥʥʘ ʙʫʪʠ ʪʘʢʦʶ, ʱʦʙ ʩʪʫʜʝʥʪʠ ʧʝʨʝʞʠʣʠ ʩʠʪʫʘʮʽʶ ʫʩʧʽʭʫ. ɿ ʮʽʻʶ 

ʤʝʪʦʶ ʦʨʛʘʥʽʟʫʻʪʴʩʷ ʩʧʽʣʴʥʝ ʦʙʛʦʚʦʨʝʥʥʷ ʧʨʦʝʢʪʫ ʚʠʢʣʘʜʘʯʝʤ ʽ 

ʩʪʫʜʝʥʪʘʤʠ. 

ʇʨʦʛʨʘʤʘ ʝʢʩʧʝʨʪʥʦʾ ʦʮʽʥʢʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʰʣʷʭʦʤ ʬʦʨʤʫʣʶʚʘʥʥʷ 

ʣʦʛʽʯʥʦʛʦ ʣʘʥʮʶʞʢʘ ʧʠʪʘʥʴ - ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦʛʦ, ʬʦʨʤʘʣʽʟʦʚʘʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʛʣʠʙʠʥʦʶ ʨʦʟʢʨʠʪʪʷ ʟʥʘʥʴ ʧʦ ʜʘʥʽʡ ʧʨʦʙʣʝʤʽ, 

ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʶ ʫ ʚʽʜʧʦʚʽʜʥʽʡ ʦʙʣʘʩʪʽ, ʚʤʽʥʥʷʤʠ ʚʠʨʽʰʝʥʥʷ 

ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ, ʘ ʪʘʢʦʞ ʧʠʪʘʥʴ, ʱʦ ʨʦʟʢʨʠʚʘʶʪʴ ʩʫʙ'ʻʢʪʠʚʥʫ 

ʧʦʟʠʮʽʶ, ʱʦ ʚʠʢʦʥʫʶʪʴ ʧʨʦʝʢʪ: ʽʥʪʝʨʝʩ ʜʦ ʧʨʦʙʣʝʤʠ, ʽʥʽʮʽʘʪʠʚʥʽʩʪʴ, 

ʟʜʘʪʥʽʩʪʴ ʜʦ ʢʦʤʫʥʽʢʘʮʽʾ, ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʽ ʪ. ʜ. ʅʝʨʽʜʢʦ ʝʢʩʧʝʨʪʠ (ʟ 

ʯʠʩʣʘ ʰʢʦʣʷʨʽʚ, ʚʯʠʪʝʣʽʚ) ʧʨʦʚʦʜʷʪʴ ʝʢʩʧʝʨʪʠʟʫ ʟʘ ʧ'ʷʪʠ - ʘʙʦ 
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ʜʝʩʷʪʠʙʘʣʴʥʦʶ ʰʢʘʣʦʶ. ɽʢʩʧʝʨʪʥʘ ʦʮʽʥʢʘ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʟ 

ʨʽʟʥʠʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʚʢʣʶʯʘʻ ʪʘʢʽ ʘʩʧʝʢʪʠ: 

ʤʦʪʠʚʘʮʽʡʥʠʡ, ʮʽʥʥʽʩʥʠʡ, ʧʽʟʥʘʚʘʣʴʥʠʡ, ʢʦʤʫʥʽʢʘʪʠʚʥʠʡ, ʦʨʛʘʥʽʟʘʮʽʡʥʠʡ. 

ʗʢʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʩʢʣʘʜʦʚʠʭ: 

ʪʚʦʨʯʦʾ ʘʢʪʠʚʥʦʩʪʽ ʫʯʘʩʥʠʢʽʚ, ʚʤʽʣʦʛʦ ʢʝʨʽʚʥʠʮʪʚʘ, ʚʜʘʣʦʛʦ ʧʽʜʙʦʨʫ 

ʤʝʪʦʜʽʚ ʽ ʟʘʩʦʙʽʚ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ ʽ ʪ. ʜ. ʅʘʡʙʽʣʴʰ ʟʥʘʯʫʱʦʶ ʚ 

ʜʘʥʦʤʫ ʧʨʦʮʝʩʽ ʻ ʪʚʦʨʯʽʩʪʴ ʩʪʫʜʝʥʪʘ, ʜʣʷ ʨʦʟʚʠʪʢʫ ʷʢʦʛʦ ʥʘʜʘʶʪʴʩʷ 

ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ. [10]  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ʧʨʦʝʢʪʽʚ - ʮʝ çʚʠʩʦʢʽ ʪʝʭʥʦʣʦʛʽʾè ʦʩʦʙʠʩʪʽʩʥʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʚʠʢʣʘʜʘʯ ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ 

ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʥʘʮʽʣʶʻ ʾʭ ʥʘ ʧʦʰʫʢ ʰʣʷʭʽʚ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ. 
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ʉʋʏɸʉʅɯ ʇɯɼʍʆɼʀ ɼʆ ɯʅʊɽʈɸʂʊʀɺʅʆɻʆ ʅɸɺʏɸʅʅʗ 
ʇʈʀʈʆɼʅʀʏʀʍ ɼʀʉʎʀʇʃɯʅ 

ʗʨʝʤʯʫʢ ʊ.ɯ., ʄʠʢʠʪʠʥ ʊ.ɺ. 

ɼɺʅɿ çʇʨʠʢʘʨʧʘʪʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʘʩʠʣʷ ʉʪʝʬʘʥʠʢʘè 

 

ʉʫʯʘʩʥʽ ʽʥʥʦʚʘʮʽʡʥʽ ʧʝʜʘʛʦʛʽʯʥʽ ʤʝʪʦʜʠ ʫ ʚʯʠʪʝʣʴʩʴʢʽʡ ʨʦʙʦʪʽ ʪʽʩʥʦ 

ʧʝʨʝʧʣʝʪʝʥʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʪʦʜʠʢ ʥʘʚʯʘʥʥʷ ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɿʥʘʯʝʥʥʷ ʩʣʦʚʘ ç̔ ʥʪʝʨʘʢʪʠʚ-

ʥʠʡè ʧʦʭʦʜʠʪʴ ʟ ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ ʽ ʫʪʚʦʨʶʻʪʴʩʷ ʚʽʜ ʩʣʦʚʘ çinteractè, ʚ 

ʧʝʨʝʢʣʘʜʽ çinterè ï çʚʟʘʻʤʥʠʡ, ʩʧʽʣʴʥʠʡè, çactè ï çʜʽʷʪʠè. ʊʦʙʪʦ, ʦʟʥʘ-

ʯʘʻ ʟʜʘʪʥʽʩʪʴ ʚʟʘʻʤʦʜʽʷʪʠ ʘʙʦ ʧʝʨʝʙʫʚʘʪʠ ʚ ʨʝʞʠʤʽ ʙʝʩʽʜʠ, ʜʽʘʣʦʛʫ ʟ 

ʯʠʤ-ʥʝʙʫʜʴ (ʥʘʧʨʠʢʣʘʜ, ʧʣʘʥʰʝʪʦʤ, ʩʤʘʨʪʬʦʥʦʤ, ʢʦʤʧôʁʪʝʨʦʤ) ʘʙʦ 

ʢʠʤ-ʥʝʙʫʜʴ (ʚʯʠʪʝʣʝʤ ʯʠ ʫʯʥʝʤ). ʆʪʞʝ, ʽʥʪʝʨʘʢʪʠʚʥʝ ʥʘʚʯʘʥʥʷ ʻ, ʧʝʨʰ 

ʟʘ ʚʩʝ, ʜʽʘʣʦʛʦʚʠʤ ʥʘʚʯʘʥʥʷʤ, ʷʢʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʫʯʥʷ ʟ 

ʚʯʠʪʝʣʝʤ ʯʠ ʫʯʥʽʚ ʤʽʞ ʩʦʙʦʶ ʧʽʜ ʢʦʥʪʨʦʣʝʤ ʚʯʠʪʝʣʷ [1]. 

ɯʥʪʝʨʘʢʪʠʚʥʝ ʥʘʚʯʘʥʥʷ ʻ ʩʧʝʮʽʘʣʴʥʦʶ ʬʦʨʤʦʶ ʦʨʛʘʥʽʟʘʮʽʾ 

ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʷʢʘ ʤʘʻ ʥʘ ʫʚʘʟʽ ʢʦʥʢʨʝʪʥʽ ʪʘ ʧʨʦʛʥʦʟʦʚʘʥʽ ʮʽʣʽ. 

ʉʪʚʦʨʝʥʥʷ ʢʦʤʬʦʨʪʥʠʭ ʫʤʦʚ ʥʘʚʯʘʥʥʷ ʻ ʦʜʥʽʻʶ ʽʟ ʪʘʢʠʭ ʮʽʣʝʡ, ʱʦ 

ʟʘʙʝʟʧʝʯʠʪʴ ʫʯʥʷʤ ʚʽʜʯʫʪʪʷ ʩʚʦʻʾ ʫʩʧʽʰʥʦʩʪʽ, ʧʦʟʠʪʠʚʫ, ʽʥʪʝʣʝʢ-

ʪʫʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʽ ʚʽʜʧʦʚʽʜʥʦ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʩʪʘʻ ʧʨʦʜʫʢʪʠʚʥʽʰʠʤ. 

ɺʯʠʪʝʣʴ, ʥʘʪʦʤʽʩʪʴ, ʦʪʨʠʤʫʻ ʢʦʥʩʪʨʫʢʪʠʚʥʫ ʙʝʩʽʜʫ, ʭʦʨʦʰʫ ʧʦʚʝʜʽʥʢʫ 

ʥʘ ʫʨʦʮʽ ʪʘ ʧʦʟʠʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʥʠʭ ʟʥʘʥʴ [2]. 

ʉʫʪʴ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʚʠʢʣʘʜʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʥʘʚʯʘʣʴʥʠʡ 

ʧʨʦʮʝʩ ʦʨʛʘʥʽʟʦʚʘʥʠʡ ʪʘʢ, ʱʦ ʚʩʽ ʫʯʥʽ ʻ ʟʘʣʫʯʝʥʠʤʠ ʚ ʧʨʦʮʝʩ ʧʽʟʥʘʥʥʷ 

ʪʘ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʫʤʽʪʠ ʪʘ ʨʝʬʣʝʢʩʫʚʘʪʠ ʩʪʦʩʦʚʥʦ ʟʘʜʘʥʦʾ ʪʝʤʠ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʙʫʪʠʭ ʟʥʘʥʴ ʪʘ ʜʦʩʚʽʜʫ. ʉʧʽʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ ʫʯʥʽʚ ʫ 

ʧʨʦʮʝʩʽ ʨʦʟʫʤʽʥʥʷ ʪʘ ʟʘʩʚʦʻʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʦʟʥʘʯʘʻ, ʱʦ 

ʢʦʞʝʥ ʤʦʞʝ ʚʥʝʩʪʠ ʩʚʽʡ ʦʩʦʙʣʠʚʠʡ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʜʦʩʚʽʜ, ʽʜʝ ʦʙʤʽʥ 

ʽʜʝʷʤʠ, ʟʥʘʥʥʷʤʠ, ʩʧʦʩʦʙʘʤʠ ʜʽʷʣʴʥʦʩʪʽ. ɯ ʚʩʝ ʮʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ 

ʘʪʤʦʩʬʝʨʽ ʧʦʟʠʪʠʚʫ, ʚʟʘʻʤʥʦʾ ʧʽʜʪʨʠʤʢʠ, ʚʟʘʻʤʦʨʦʟʫʤʽʥʥʷ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʥʝ ʪʽʣʴʢʠ ʦʪʨʠʤʘʪʠ ʥʦʚʽ ʟʥʘʥʥʷ, ʘ ʡ ʨʦʟʚʠʚʘʻʪʴʩʷ ʩʘʤʘ 

ʧʽʟʥʘʚʘʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ, ʷʢʘ ʧʝʨʝʚʦʜʠʪʴ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʥʘ ʚʠʱʫ 

ʬʦʨʤʫ ʢʦʦʧʝʨʘʮʽʾ ʪʘ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ. 

ɯʥʪʝʨʘʢʪʠʚʥʘ ʜʽʷʣʴʥʽʩʪʴ ʥʘ ʫʨʦʢʘʭ ʧʝʨʝʜʙʘʯʘʻ ʦʨʛʘʥʽʟʘʮʽʶ ʽ 

ʨʦʟʚʠʪʦʢ ʜʽʘʣʦʛʦʚʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷ ʽʟ ʚʯʠʪʝʣʝʤ, ʷʢʝ ʚʝʜʝ ʜʦ 

ʚʟʘʻʤʦʨʦʟʫʤʽʥʥʷ, ʚʟʘʻʤʦʜʽʾ, ʜʦ ʩʧʽʣʴʥʠʭ ʨʽʰʝʥʴ, ʷʢʽ ʙʫʜʫʪʴ ʚʘʞʣʠʚʠʤʠ 

ʜʣʷ ʢʦʞʥʦʛʦ ʦʢʨʝʤʦʛʦ ʫʯʥʷ, ʘʜʞʝ ʚ ʜʠʩʢʫʩʽʾ ʪʘ ʩʧʽʣʴʥʦʤʫ ʨʽʰʝʥʥʽ ʙʨʘʣʠ 

ʫʯʘʩʪʴ ʫʩʽ. ɯʥʪʝʨʘʢʪʠʚ ʚʠʢʣʶʯʘʻ ʜʦʤʽʥʫʚʘʥʥʷ ʷʢ ʦʜʥʦʛʦ ʜʦʧʦʚʽʜʘʯʘ 

(ʚʯʠʪʝʣʴ, ʫʯʝʥʴ), ʪʘʢ ʽ ʦʜʥʽʻʾ ʜʫʤʢʠ, ʘ ʜʦʟʚʦʣʷʻ ʧʦʻʜʥʘʪʠ ʨʽʟʥʽ ʜʫʤʢʠ, 

ʷʢʽ ʚ ʧʨʦʮʝʩʽ ʦʙʛʦʚʦʨʝʥʥʷ ʜʽʡʜʫʪʴ ʜʦ ʩʧʽʣʴʥʦʛʦ ʨʽʰʝʥʥʷ. ɺ ʭʦʜʽ 
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ʜʽʘʣʦʛʦʚʦʛʦ ʥʘʚʯʘʥʥʷ ʚʩʽ ʫʯʥʽ ʚʯʘʪʴʩʷ ʢʨʠʪʠʯʥʦ ʤʠʩʣʠʪʠ, ʨʦʟʛʣʷʜʘʪʠ 

ʩʢʣʘʜʥʽ ʧʨʦʙʣʝʤʠ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʦʙʩʪʘʚʠʥ ʪʘ ʚʽʜʧʦʚʽʜʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ, ʙʨʘʪʠ ʫʯʘʩʪʴ ʚ ʜʠʩʢʫʩʽʷʭ ʪʘ ʚʽʜʩʪʦʶʚʘʪʠ ʚʣʘʩʥʫ ʜʫʤʢʫ, 

ʟʚʘʞʫʚʘʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʜʫʤʢʠ, ʧʨʠʡʤʘʪʠ ʧʨʦʜʫʤʘʥʽ ʨʽʰʝʥʥʷ. ɼʣʷ 

ʮʴʦʛʦ ʥʘ ʫʨʦʢʘʭ ʤʦʞʥʘ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʫ, ʧʘʨʥʫ ʪʘ ʛʨʫʧʦʚʫ 

ʨʦʙʦʪʫ, ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʦʩʣʽʜʥʽ ʧʨʦʝʢʪʠ, ʨʦʣʴʦʚʽ ʽʛʨʠ, ʨʦʙʦʪʫ ʽʟ 

ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʧʝʨʰʦʜʞʝʨʝʣʘʤʠ ʽʥʬʦʨʤʘʮʽʾ  ʜʣʷ ʛʣʠʙʰʦʛʦ ʧʽʟʥʘʥʥʷ 

ʧʨʦʙʣʝʤʘʪʠʢʠ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʚʦʨʯʽ ʨʦʙʦʪʠ [1, 2]. 

ɺ ʜʘʥʠʡ ʤʦʤʝʥʪ ʨʦʟʨʦʙʣʝʥʦ ʯʠʤʘʣʦ ʬʦʨʤ ʛʨʫʧʦʚʦʾ ʨʦʙʦʪʠ  

ʜʣʷ ʥʘʚʯʘʥʥʷ ʙʽʦʣʦʛʽʾ. ɺ ʧʨʦʮʝʩʽ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʩʪʘʪʪʽ 

ʭʦʯʝʤʦ ʥʘʚʝʩʪʠ ʪʽ ʬʦʨʤʠ, ʷʢʽ ʥʘʡʢʨʘʱʝ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʟ ʫʯʥʷʤʠ 

6-9 ʢʣʘʩʽʚ. 

çʈʫʢʠ ʜʣʷ ʥʘʚʯʘʥʥʷè. ʎʷ ʬʦʨʤʘ ʛʨʫʧʦʚʦʾ ʨʦʙʦʪʠ ʚ ʢʣʘʩʽ 

ʧʝʨʝʜʙʘʯʘʻ ʥʘʷʚʥʽʩʪʴ ʜʦʜʘʪʢʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ (ʤʽʢʨʦʩʢʦʧʠ, 

ʤʫʣʴʪʠʤʝʜʽʡʥʽ ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʽ ʜʦʰʢʠ, ʣʫʧʠ) ʪʘ ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ 

ʜʦʩʣʽʜʞʝʥʥʷ. ɺ ʭʦʜʽ ʨʦʙʦʪʠ ʫʯʥʽ ʟʘ ʚʢʘʟʽʚʢʘʤʠ ʪʘ ʧʦʨʘʜʘʤʠ ʚʯʠʪʝʣʷʤʠ 

ʦʟʥʘʡʦʤʣʶʶʪʴʩʷ ʟ ʥʦʚʠʤ ʤʘʪʝʨʽʘʣʦʤ, ʟʘʩʪʦʩʦʚʫʶʯʠ ʚʩʝ, ʱʦ ʻ ʙʽʣʷ ʥʠʭ 

ʚʣʘʩʥʠʤʠ ʨʫʢʘʤʠ. ʇʨʦʭʦʜʠʪʴ ʧʦʷʩʥʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʚʯʠʪʝʣʝʤ (ʣʝʢʮʽʷ) 

ʪʘ ʚʠʚʯʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʨʫʢʘʤʠ (ʧʨʘʢʪʠʯʥʝ ʟʘʥʷʪʪʷ), ʷʢʝ ʟʘʢʣʘʜʝ 

ˇʨʫʥʪʦʚʥʽ ʟʥʘʥʥʷ ʪʘ ʨʦʟʫʤʽʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʷʚʠʱ. 

çʈʦʟʧʦʚʽʜʴ ʽʩʪʦʨʽʾè. ʋʯʥʽ ʣʶʙʣʷʪʴ ʩʣʫʭʘʪʠ ʽʩʪʦʨʽʾ, ʽ ʪʦʤʫ 

ʨʦʟʧʦʚʽʜʴ ʻ ʦʜʥʠʤ ʟ ʥʘʡʢʨʘʱʠʭ ʩʧʦʩʦʙʽʚ ʧʨʠʚʝʨʥʫʪʠ ʾʭ ʫʚʘʛʫ ʚ ʢʣʘʩʽ. 

ɺʯʠʪʝʣʴ ʤʦʞʝ ʧʦʷʩʥʠʪʠ ʬʘʢʪʠ ʙʽʦʣʦʛʽʾ ʫ ʬʦʨʤʽ ʨʦʟʧʦʚʽʜʽ, ʥʘʚʝʩʪʠ 

ʧʨʠʢʣʘʜʠ ʽʟ ʞʠʪʪʷ ʯʠ ʧʦʢʘʟʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʚʽʜʝʦ. ʎʝ ʨʦʟʫʤʦʚʠʡ 

ʦʨʛʘʥʽʟʘʪʦʨ, ʦʩʢʽʣʴʢʠ ʤʦʟʦʢ ʣʶʜʠʥʠ ʢʨʘʱʝ ʟʘʧʘʤôʷʪʦʚʫʻ ʽʩʪʦʨʽʾ, ʥʽʞ 

ʧʨʦʩʪʦ ʧʝʨʝʣʽʯʝʥʽ ʬʘʢʪʠ.  

çɯʥʩʪʨʫʢʮʽʡʥʽ ʙʝʩʽʜʠè. ʇʨʘʚʠʣʴʥʘ ʧʦʙʫʜʦʚʘ ʥʘʚʯʘʣʴʥʠʭ ʙʝʩʽʜ ʻ 

ʢʣʶʯʦʚʠʤ ʤʝʪʦʜʦʤ ʚʠʢʣʘʜʘʥʥʷ ʥʘʫʢʦʚʦʾ ʣʝʢʩʠʢʠ. ɼʦʟʚʦʣʠʪʠ 

ʩʧʽʣʢʫʚʘʥʥʷ ʤʽʞ ʫʯʥʷʤʠ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʪʝʨʤʽʥʦʣʦʛʽʯʥʦʛʦ ʘʧʘʨʘʪʫ 

ʜʦʟʚʦʣʠʪʴ ʩʪʚʦʨʠʪʠ ʩʪʨʘʪʝʛʽʶ ʚ ʢʣʘʩʽ, ʱʦʙ ʜʦʧʦʤʦʛʪʠ ʾʤ ʣʝʛʢʦ ʟʘʩʚʦʾʪʠ 

ʥʘʫʢʦʚʫ ʣʝʢʩʠʢʫ. ʅʝʭʘʡ ʫʯʥʽ ʧʦʛʦʚʦʨʷʪʴ ʧʨʦ ʜʦʩʚʽʜ, ʷʢʠʡ ʚʦʥʠ ʤʘʣʠ 

ʨʘʥʽʰʝ ʱʦʜʦ ʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʘ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʠʡʜʝ ʨʦʟʫʤʽʥʥʷ ʥʘ 

ʨʽʚʥʽ ʫʩʽʭ ʫʯʥʽʚ ʽ, ʟʚʠʯʘʡʥʦ, ʽʟ ʜʦʧʦʤʦʛʦʶ ʚʯʠʪʝʣʷ. ʅʘʜʘʣʽ ʮʝ ʩʧʨʠʷʪʠʤʝ 

ʧʦʙʫʜʦʚʽ ʾʭ ʜʽʘʣʦʛʫ ʥʘ ʫʨʦʮʽ, ʢʦʣʠ ʚʦʥʠ ʩʧʽʣʢʫʶʪʴʩʷ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽ ʪʝʨʤʽʥʠ.  

çʅʘʫʢʦʚʽ ʢʘʨʪʢʠè. ʎʝ ʽʥʥʦʚʘʮʽʡʥʠʡ ʤʝʪʦʜ ʥʘʚʯʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʣʝʛʢʦ ʪʘ ʦʨʛʘʥʽʟʦʚʘʥʦ ʧʨʝʜʩʪʘʚʠʪʠ ʪʘ ʧʝʨʝʜʘʪʠ ʥʘʫʢʦʚʽ ʬʘʢʪʠ ʫʯʥʷʤ. ʋ 

ʮʽʡ ʜʽʷʣʴʥʦʩʪʽ ʚʠʩʣʦʚʣʶʚʘʥʥʷ, ʧʦʚô̫ʟʘʥʽ ʟ ʥʘʫʢʦʚʠʤʠ ʧʦʥʷʪʪʷʤʠ, 

ʟʘʧʠʩʫʶʪʴʩʷ ʥʘ ʢʘʨʪʢʘʭ. ʋʯʥʽ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʦʢʨʝʤʦ, ʧʘʨʘʤʠ ʘʙʦ 

ʛʨʫʧʘʤʠ, ʱʦʙ ʤʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʬʦʨʤʫʚʘʪʠ ʢʘʨʪʢʠ ʟʘ ʟʘʜʘʥʠʤ 

ʬʦʨʤʘʪʦʤ. ʌʦʨʤʘʪʠ ʚʢʣʶʯʘʶʪʴ ʧʨʘʚʜʘ/ʥʝ ʧʨʘʚʜʘ, ʚʽʜʧʦʚʽʜʥʽ ʧʘʨʠ 
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ʪʝʨʤʽʥʦʣʦʛʽʯʥʦʛʦ ʘʧʘʨʘʪʫ, ʢʣʘʩʠʬʽʢʘʮʽʶ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ, 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʪʘ ʽʥʰʝ. 

çʊʝʨʤʽʥʦʣʦʛʽʯʥʽ ʽʛʨʠè. ʎʝ ʪʚʦʨʯʘ ʩʪʨʘʪʝʛʽʷ, ʷʢʘ ʜʦʧʦʤʦʞʝ ʫʯʥʷʤ 

ʤʦʣʦʜʰʠʭ ʢʣʘʩʽʚ ʟʨʦʟʫʤʽʪʠ ʪʘ ʩʧʨʠʡʥʷʪʠ ʪʝʨʤʽʥʦʣʦʛʽʯʥʠʡ ʘʧʘʨʘʪ 

ʧʨʠʨʦʜʥʠʯʠʭ ʜʠʩʮʠʧʣʽʥ. ʅʘʡʙʽʣʴʰ ʚʽʜʦʤʽ ʜʦʜʘʪʢʠ, ʷʢʽ ʤʦʞʥʘ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ ʮʽʻʾ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ: Hangman, Pictionary, Dingbats, 

Bingo, Scrabble, Odd One Out, Charades, Trivial Pursuit. ɻʨʘ ʚ ʮʽ ʽʛʨʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʫʢʦʚʠʭ ʪʝʨʤʽʥʽʚ ʜʦʧʦʤʘʛʘʻ ʫʯʥʷʤ ʪʽʩʥʦ 

ʩʧʽʚʧʨʘʮʶʚʘʪʠ ʟ ʨʽʟʥʠʤʠ ʚʘʞʢʦ ʟʨʦʟʫʤʽʣʠʤʠ ʩʣʦʚʘʤʠ ʪʘ ʚʽʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʫ ʩʚʦʾʡ ʪʝʤʽ ʪʘ ʧʦʜʘʣʴʰʦʤʫ ʞʠʪʪʽ. 

çʏʘʩʪʠʥʠ ʩʣʦʚʘè. ʎʶ ʬʦʨʤʫ ʚʠʢʣʘʜʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʚʠʢʣʘʜʘʯʽ, ʱʦʙ ʥʘʚʯʘʪʠ ʘʟʘʤ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ, ʜʝ ʻ ʚʘʞʢʠʡ 

ʪʝʨʤʽʥʦʣʦʛʽʯʥʠʡ ʘʧʘʨʘʪ. ɺʚʦʜʷʯʠ ʥʦʚʽ ʥʘʫʢʦʚʽ ʪʝʨʤʽʥʠ, ʾʭ ʤʦʞʥʘ 

ʧʽʜʩʠʣʠʪʠ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷʤ ʩʣʽʚ. ʋʯʥʷʤ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʟʥʘʯʠʪʠ ʪʘ 

ʟʨʦʟʫʤʽʪʠ ʧʨʝʬʽʢʩ, ʩʫʬʽʢʩ ʪʘ ʙʘʟʦʚʝ ʩʣʦʚʦ ʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʾʭ 

ʟʥʘʯʝʥʴ. ʅʘʧʨʠʢʣʘʜ, ʤʝʪʘʤʦʨʬʦʟʘ ï ʤʝʪʘ (ʚʝʣʠʢʠʡ), ʤʦʨʬ (ʟʤʽʥʘ), 

ʦʩʽʩ (ʧʨʦʮʝʩ); ʬʦʪʦʩʠʥʪʝʟ ï ʬʦʪʦ (ʩʚʽʪʣʦ), ʩʠʥʪʝʟ (ʟʨʦʙʠʪʠ),  

ʽʩʽʜʘ (ʧʨʦʮʝʩ). 

çɺʽʨʪʫʘʣʴʥʽ ʥʘʫʢʦʚʽ ʣʘʙʦʨʘʪʦʨʽʾè. ɯʩʥʫʻ ʙʘʛʘʪʦ ʚʽʨʪʫʘʣʴʥʠʭ 

ʥʘʫʢʦʚʠʭ ʣʘʙʦʨʘʪʦʨʽʡ, ʜʦʩʪʫʧʥʠʭ ʚ ɯʥʪʝʨʥʝʪʽ ʙʝʟʢʦʰʪʦʚʥʦ, ʪʦʤʫ ʪʘʢʠʡ 

ʧʽʜʭʽʜ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʜʦʩʚʽʜ ʚʠʚʯʝʥʥʷ ʧʨʝʜʤʝʪʘ ʙʝʟ 

ʦʩʦʙʣʠʚʠʭ ʚʠʪʨʘʪ. ɼʝʪʘʣʴʥʽ ʜʽʘʛʨʘʤʠ, ʽʣʶʩʪʨʘʮʽʾ ʯʠ ʚʝʣʠʢʽ ʟʦʙʨʘʞʝʥʥʷ 

ʜʦʟʚʦʣʷʶʪʴ ʫʯʥʷʤ ʬʘʢʪʠʯʥʦ ʧʦʪʨʘʧʠʪʠ ʚʩʝʨʝʜʠʥʫ ʨʦʩʣʠʥʥʦʛʦ ʯʠ 

ʪʚʘʨʠʥʥʦʛʦ ʦʨʛʘʥʽʟʤʫ, ʥʝ ʨʦʙʣʷʯʠ ʮʴʦʛʦ ʚʞʠʚʫ. ʄʽʢʨʦʧʨʝʧʘʨʘʪʠ ʪʘ 

ʧʨʦʮʝʩʠ ʾʭ ʫʪʚʦʨʝʥʥʷ ʤʦʞʥʘ ʚʠʚʯʠʪʠ ʧʨʦʜʫʤʘʥʦ ʟ ʚʽʨʪʫʘʣʴʥʠʤ 

ʧʨʘʢʪʠʯʥʠʤ ʚʽʜʯʫʪʪʷʤ ʙʝʟ ʧʨʦʙʣʝʤʠ ʟʘʧʘʭʫ ʪʘ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʧʨʝʧʘʨʫʚʘʥʥʷ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʟʘʙʦʨʦʥʝʥʦ ʝʪʠʯʥʠʤʠ ʥʦʨʤʘʤʠ. 

ɼʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ ʥʝʦʙʭʽʜʥʝ ʥʘʣʘʰʪʫʚʘʥʥʷ 

ʪʘ ʚʤʽʣʝ ʢʦʨʠʩʪʫʚʘʥʥʷ ʥʠʤʠ ʚʯʠʪʝʣʷ (ʤʫʣʴʪʠʤʝʜʽʡʥʽ ʥʘʚʠʯʢʠ), ʘ ʪʘʢʦʞ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʮʠʬʨʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

ʌʦʨʤʠ ʽ ʤʝʪʦʜʠ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʟʤʽʥʶʶʪʴʩʷ ʯʝʨʝʟ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʜʘʯʽ ʤʘʪʝʨʽʘʣʫ ʫʯʥʷʤ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʜʦ ʧʦʢʦʣʽʥʥʷ 

ʛʘʜʞʝʪʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʚʝʜʝ ʜʦ ʟʘʩʚʦʻʥʥʷ ʤʘʪʝʨʽʘʣʫ ʽ ʢʦʤʬʦʨʪʥʦʛʦ 

ʢʣʽʤʘʪʫ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʢʘʙʽʥʝʪʽ. 

ʅʘ ʟʘʚʝʨʰʝʥʥʷ ʭʦʯʝʤʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʩʘʤʝ ʽʥʪʝʨʘʢʪʠʚʥʝ 

ʥʘʚʯʘʥʥʷ ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʫʚʘʪʠ ʜʝʢʽʣʴʢʘ ʟʘʚʜʘʥʴ ʦʜʥʦʯʘʩʥʦ: ʨʦʟʚʠʚʘʻ  

ʢʦʤʫʥʽʢʘʪʠʚʥʽ ʚʤʽʥʥʷ ʪʘ ʥʘʚʠʯʢʠ, ʜʦʧʦʤʘʛʘʻ ʚʩʪʘʥʦʚʠʪʠ ʝʤʦʮʽʡʥʠʡ ʪʘ 

ʤʝʥʪʘʣʴʥʠʡ ʢʦʥʪʘʢʪ ʤʽʞ ʫʯʥʷʤʠ, ʟʘʙʝʟʧʝʯʫʻ ʚʠʭʦʚʥʝ ʟʘʚʜʘʥʥʷ, ʘ ʩʘʤʝ 

ʚʤʽʥʥʷ ʩʣʫʭʘʪʠ ʽ ʙʫʪʠ ʢʦʨʝʢʪʥʠʤ ʫ ʚʠʩʣʦʚʣʶʚʘʥʥʷʭ, ʧʨʠʚʯʘʻ 

ʧʨʘʮʶʚʘʪʠ ʫ ʢʦʤʘʥʜʽ, ʧʨʠʩʣʫʭʘʪʠʩʴ ʜʦ ʜʫʤʢʠ ʩʚʦʾʭ ʦʜʥʦʢʣʘʩʥʠʢʽʚ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʫ ʚ ʧʨʦʮʝʩʽ ʚʠʢʣʘʜʘʥʥʷ ʙʽʦʣʦʛʽʾ, ʷʢ ʧʦʢʘʟʫʻ 
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ʧʨʘʢʪʠʢʘ, ʟʥʽʤʘʻ ʥʝʨʚʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʰʢʦʣʷʨʽʚ, ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʟʤʽʥʶʚʘʪʠ ʬʦʨʤʠ ʾʭ ʜʽʷʣʴʥʦʩʪʽ, ʧʝʨʝʢʣʶʯʘʶʯʠ ʫʚʘʛʫ ʚʽʜ ʧʠʪʘʥʴ ʫʨʦʢʫ 

ʜʦ ʥʘʙʫʪʦʛʦ ʜʦʩʚʽʜʫ. ʊʦʤʫ ʤʠ ʨʘʜʠʤʦ ʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʩʘʤʝ 

ʽʥʪʝʨʘʢʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʫʨʦʢʽʚ ʙʽʦʣʦʛʽʾ, ʱʦʙ ʟʘʦʭʦʪʠʪʠ 

ʫʯʥʽʚ ʜʦ ʚʠʚʯʝʥʥʷ ʪʘ ʨʦʟʫʤʽʥʥʷ ʮʽʻʾ ʜʠʩʮʠʧʣʽʥʠ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 
1. ʇʦʤʝʪʫʥ ʆ.ɯ. ɯʥʪʝʨʘʢʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ: ʅʘʫʢ.-ʤʝʪʦʜ. ʧʦʩʽʙʥ. /  
ʆ.ɯ. ʇʦʤʝʪʫʥ, ʃ.ɺ. ʇʠʨʦʞʝʥʢʦ. ï ʂ.: ɺʠʜʘʚʥʠʮʪʚʦ ɸ.ʉ.ʂ., 2004. ï 192 ʩ. 

2. ɻʨʘʙʦʚʩʴʢʠʡ ɸ. ɯʥʪʝʨʘʢʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ ʚ ʧʽʜʛʦʪʦʚʮʽ ʤʘʡʙʫʪʥʽʭ 
ʚʯʠʪʝʣʽʚ ʭʽʤʽʾ /ɸ. ɻʨʘʙʦʚʩʴʢʠʡ // ʐʣʷʭ ʦʩʚʽʪʠ. ï 2007. ï ˉ3(45). ï ʉ. 35-47. 
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ʂʆʄɹɯʅʆɺɸʅɸ ɼɯʗ ʎɽʌʊʈɯɸʂʉʆʅʋ ʊɸ ʆʌʃʆʂʉɸʎʀʅʋ 
ɺɯɼʅʆʉʅʆ ʋʄʆɺʅʆ-ʇɸʊʆɻɽʅʅʀʍ ʐʊɸʄɯɺ  

PROTEUS MIRABILIS  

ɹʽʣʦʮʝʨʢʽʚʩʴʢʘ ʆ.ɺ., ʉʢʣʷʨ ʊ.ɺ. 

ɼʥʽʧʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʆʣʝʩʷ ɻʦʥʯʘʨʘ 

 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʪʨʽʤʢʠʡ ʨʽʩʪ ʯʠʩʣʘ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʚʠʢʣʠʢʘʥʠʭ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʠʤʠ ʙʘʢʪʝʨʽʷʤʠ. ɺʝʣʠʢʽ 

ʪʨʫʜʥʦʱʽ ʫ ʣʽʢʫʚʘʥʥʽ ʪʘʢʠʭ ʽʥʬʝʢʮʽʡ ʧʦʣʷʛʘʶʪʴ ʫ ʪʦʤʫ, ʱʦ ʧʽʩʣʷ ʢʽʣʴʢʦʭ 

ʜʝʩʷʪʢʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ (ɸɹʇ) ʫ ʙʘʛʘʪʴʦʭ 

ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʟôʷʚʣʷʻʪʴʩʷ ʤʥʦʞʠʥʥʘ ʣʽʢʘʨʩʴʢʘ 

ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ [1]. ɿʘʭʚʦʨʶʚʘʥʥʷ, ʱʦ ʟʫʤʦʚʣʝʥʽ 

ʧʦʣʽʨʝʟʠʩʪʝʥʪʥʠʤʠ ʰʪʘʤʘʤʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʪʨʠʚʘʣʠʤ ʧʝʨʝʙʽʛʦʤ, 

ʯʘʩʪʽʰʝ ʚʠʤʘʛʘʶʪʴ ʛʦʩʧʽʪʘʣʽʟʘʮʽʾ [2]. ʋ ʩʴʦʛʦʜʝʥʥʽ ʤʦʥʦʪʝʨʘʧʽʷ ʥʝ 

ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ ʥʝʦʙʭʽʜʥʦʛʦ ʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʝʬʝʢʪʫ. ʉʝʨʝʜ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʩʪʨʘʪʝʛʽʡ ʣʽʢʫʚʘʥʥʷ ï ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʙʽʥʘʮʽʾ 

ʘʥʪʠʙʽʦʪʠʢʽʚ. ʂʦʤʙʽʥʘʮʽʾʾ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʜʦʟʚʦʣʷʶʪʴ 

ʟʥʠʟʠʪʠ ʜʦʟʫ ʘʥʪʠʙʽʦʪʠʢʽʚ ʙʝʟ ʚʪʨʘʪʠ ʘʥʪʠʤʽʢʨʦʙʥʦʾ ʝʬʝʢʪʫ, ʜʦʩʷʛʪʠ 

ʩʠʥʝʨʛʽʜʥʦʛʦ ʝʬʝʢʪʫ ʽ ʨʦʟʰʠʨʠʪʠ ʩʧʝʢʪʨ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʱʦʜʦ ʰʪʘʤʽʚ, ʩʪʽʡʢʠʭ ʜʦ ʙʽʣʴʰʦʩʪʽ ʢʣʘʩʽʚ ʘʥʪʠʙʽʦʪʠʢʽʚ [3]. 

ɯʩʥʫʻ ʜʦʩʠʪʴ ʙʘʛʘʪʦ ʢʦʤʙʽʥʘʮʽʡ ʘʥʪʠʙʽʦʪʠʢʽʚ, ʷʢʽ ʯʠʥʷʪʴ 

ʩʠʥʝʨʛʽʜʥʠʡ ʝʬʝʢʪ. ʆʜʥʘ ʟ ʥʘʡʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽʰʠʭ ʢʦʤʙʽʥʘʮʽʡ ï 

ʧʦʻʜʥʘʥʥʷ ʙʝʪʘ-ʣʘʢʪʘʤʽʚ ʟ ʬʪʦʨʭʽʥʦʣʦʥʘʤʠ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʟʫʤʦʚʣʝʥʘ 

ʤʝʭʘʥʽʟʤʦʤ ʜʽʾ ʘʥʪʠʙʽʦʪʠʢʽʚ ʜʘʥʠʭ ʛʨʫʧ, ʘʜʞʝ ʙʝʪʘ-ʣʘʢʪʘʤʠ ʯʘʩʪʢʦʚʦ 

ʨʫʡʥʫʶʪʴ ʢʣʽʪʠʥʥʽ ʩʪʽʥʢʠ ʧʨʦʢʘʨʽʦʪʠʯʥʠʭ ʢʣʽʪʠʥ, ʱʦ ʩʪʚʦʨʶʻ ʫʤʦʚʠ 

ʙʝʟʧʝʨʝʰʢʦʜʥʦʛʦ ʧʨʦʭʦʜʞʝʥʥʷ ʚʩʝʨʝʜʠʥʫ ʙʘʢʪʝʨʽʡ ʬʪʦʨʭʽʥʦʣʦʥʽʚ, ʱʦ 

ʨʫʡʥʫʶʪʴ ɼʅʂ-ʛʽʨʘʟʫ [4]. ʅʘʫʢʦʚʮʷʤʠ ʧʽʜʪʚʝʨʜʞʝʥʦ ʚʠʩʦʢʫ ʘʢʪʠʚʥʽʩʪʴ 

ʢʦʤʙʽʥʘʮʽʾ ʜʘʥʠʭ ʛʨʫʧ ʘʥʪʠʙʽʦʪʠʢʽʚ ʱʦʜʦ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʠʥʠ 

Enterobacteriaceae ï ʦʩʥʦʚʥʠʭ ʟʙʫʜʥʠʢʽʚ ʛʦʩʪʨʠʭ ʢʠʰʢʦʚʠʭ ʽʥʬʝʢʮʽʡ [5]. 

ʄʝʪʦʶ ʥʘʰʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʜʦʩʣʽʜʠʪʠ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ 7 

ʰʪʘʤʽʚ Proteus mirabilis, ʚʠʜʽʣʝʥʠʭ ʟ ʨʽʟʥʠʭ ʙʽʦʪʦʧʽʚ ʣʶʜʠʥʠ, ʜʦ 

ʮʝʬʪʨʽʘʢʩʦʥʫ (ʙʝʪʘ-ʣʘʢʪʘʤʠ) ʽ ʦʬʣʦʢʩʘʮʠʥʫ (ʬʪʦʨʭʽʥʦʣʦʥʠ). ɼʣʷ 

ʨʝʘʣʽʟʘʮʽʾ ʤʝʪʠ ʙʫʣʠ ʧʦʩʪʘʚʣʝʥʽ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: ʚʠʟʥʘʯʠʪʠ ʤʽʥʽʤʘʣʴʥʽ 

ʽʥʛʽʙʫʶʯʽ ʢʦʥʮʝʥʪʨʘʮʽʾ (ʄɯʂ) ʮʝʬʪʨʽʘʢʩʦʥʫ ʪʘ ʦʬʣʦʢʩʘʮʠʥʫ ʷʢ ʧʨʠ 

ʽʟʦʣʴʦʚʘʥʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ, ʪʘʢ ʽ ʚ ʢʦʤʙʽʥʘʮʽʷʭ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʠʪʠ ʪʠʧ 

ʚʟʘʻʤʦʜʽʾ ʮʝʬʪʨʽʘʢʩʦʥʫ ʪʘ ʦʬʣʦʢʩʘʮʠʥʫ ʚ ʢʦʤʙʽʥʘʮʽʾ. 

ʏʫʪʣʠʚʽʩʪʴ ʚʠʜʽʣʝʥʠʭ ʙʘʢʪʝʨʽʡ ʜʦʩʣʽʜʞʫʚʘʣʠ ʜʠʩʢʦ-ʜʠʬʫʟʽʡʥʠʤ 

ʤʝʪʦʜʦʤ. ʄɯʂ ʜʦʩʣʽʜʞʫʚʘʣʠ ʤʝʪʦʜʦʤ ʩʝʨʽʡʥʠʭ ʨʦʟʚʝʜʝʥʴ ʫ ʤôʷʩʦ-

ʧʝʧʪʦʥʥʦʤʫ ʙʫʣʴʡʦʥʽ. 
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ʉʝʨʝʜ ʚʠʜʽʣʝʥʠʭ ʙʘʢʪʝʨʽʡ (n=7) ʚʠʷʚʠʣʠ ʜʚʘ ʤʫʣʴʪʠʨʝʟʠʩʪʝʥʪʥʽ 

ʰʪʘʤʠ ʽ ʦʜʠʥ ï ʝʢʩʪʨʘʨʝʟʠʩʪʝʥʪʥʠʡ. ʇʘʥʨʝʟʠʩʪʝʥʪʥʠʭ ʰʪʘʤʽʚ 

Proteus mirabilis ʥʝ ʚʠʷʚʠʣʠ. ɼʦ ʮʝʬʪʨʽʘʢʩʦʥʫ ʪʘ ʦʬʣʦʢʩʘʮʠʥʫ ʙʫʣʠ 

ʩʪʽʡʢʠʤʠ 42,6%. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʄɯʂ ʮʝʬʪʨʽʘʢʩʦʥʫ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ MDR ʰʪʘʤʽʚ ʩʢʣʘʜʘʻ 64 ʽ 128 ʤʢʛ/ʤʣ, ʘ ʧʦ ʚʽʜʥʦʰʝʥʥʶ 

ʜʦ EDR ʰʪʘʤʫ ï 256 ʤʢʛ/ʤʣ. ʆʪʨʠʤʘʥʽ ʄɯʂ ʦʬʣʦʢʩʘʮʠʥʫ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ MDR ʰʪʘʤʽʚ ʩʪʘʥʦʚʠʪʴ 8 ʽ 16 ʤʢʛ/ʤʣ, ʘ ʧʦ ʚʽʜʥʦʰʝʥʥʶ 

ʜʦ EDR ʰʪʘʤʫ ï 32 ʤʢʛ/ʤʣ. 

ʋ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʦ ʮʝʬʪʨʽʘʢʩʦʥʫ ʪʘ 

ʦʬʣʦʢʩʘʮʠʥʫ ʙʫʣʠ ʩʪʽʡʢʠʤʠ 42,6% ʽʟʦʣʷʪʽʚ Proteus mirabilis. ɺʠʷʚʣʝʥʦ, 

ʱʦ ʄɯʂ ʮʝʬʪʨʽʘʢʩʦʥʫ ʧʨʠ ʽʟʦʣʴʦʚʘʥʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʢʦʣʠʚʘʣʠʩʷ ʫ 

ʤʝʞʘʭ ʚʽʜ 64 ʜʦ 256 ʤʢʛ/ʤʣ, ʘ ʚ ʢʦʤʙʽʥʘʮʽʷʭ ʟ ʦʬʣʦʢʩʘʮʠʥʦʤ ï ʚ ʤʝʞʘʭ 

16-64 ʤʢʛ/ʤʣ. ʄɯʂ ʦʬʣʦʢʩʘʮʠʥʫ ʧʨʠ ʽʟʦʣʴʦʚʘʥʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʩʢʣʘʜʘʣʠ ʚʽʜ 8 ʜʦ 32 ʤʢʛ/ʤʣ, ʘ ʄɯʂ ʚ ʢʦʤʙʽʥʘʮʽʾ ʟ ʮʝʬʪʨʽʘʢʩʦʥʦʤ 

ʢʦʣʠʚʘʣʠʩʷ ʚʽʜ 2 ʜʦ 8 ʤʢʛ/ʤʣ. ʆʪʞʝ, ʄɯʂ ʘʥʪʠʙʽʦʪʠʢʽʚ ʧʨʠ ʢʦʤʙʽʥʦʚʘʥʽʡ 

ʜʽʾ ʟʤʝʥʰʫʚʘʣʠʩʷ ʫ 2-4 ʨʘʟʠ ʧʦʨʽʚʥʷʥʦ ʟ ʄɯʂ ʧʨʠ ʽʟʦʣʴʦʚʘʥʦʤʫ 

ʟʘʩʪʦʩʫʚʘʥʥʽ. 

ɼʘʣʽ ʥʘʤʠ ʙʫʚ ʜʦʩʣʽʜʞʝʥʠʡ ʭʘʨʘʢʪʝʨ ʚʟʘʻʤʦʜʽʾ ʘʥʪʠʙʽʦʪʠʢʽʚ ʚ 

ʢʦʤʙʽʥʘʮʽʷʭ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʚʠʜʽʣʝʥʠʭ ʰʪʘʤʽʚ Proteus mirabilis. 

 

ʘ 

 

ʙ 

 

ʚ 

 

 

 

 

ʘ ï ɯʟʦʙʦʣʦʛʨʘʤʘ ʜʣʷ ʰʪʘʤʫ ˉ1(ʄDR),  

ʙ ï ɯʟʦʙʦʣʦʛʨʘʤʘ ʜʣʷ ʰʪʘʤʫ ˉ3 (ɽDR),    

ʚ ï ɯʟʦʙʦʣʦʛʨʘʤʘ ʜʣʷ ʰʪʘʤʫ ˉ7 (ʄDR). 

ʈʠʩ. 1. ɯʟʦʙʦʣʦʛʨʘʤʠ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʦʾ ʚʟʘʻʤʦʜʽʾ ʮʝʬʪʨʽʘʢʩʦʥʫ ʚ ʢʦʤʙʽʥʘʮʽʾ ʟ 

ʦʬʣʦʢʩʘʮʠʥʦʤ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ Proteus mirabilis 
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ʗʢ ʤʠ ʙʘʯʠʤʦ ʟ ʨʠʩ. 1.ʘ, ʙ, ʚ ʦʪʨʠʤʘʥʽ ʪʦʯʢʠ ʟʥʘʭʦʜʠʪʴʩʷ ʧʦ ʣʽʚʫ 

ʩʪʦʨʦʥʫ ʚʽʜ ʣʽʥʽʾ ʧʽʜʩʫʤʦʚʫʚʘʥʥʷ ï ʦʪʞʝ, ʪʠʧ ʚʟʘʻʤʦʜʽʾ ʘʥʪʠʙʽʦʪʠʢʽʚ ʫ 

ʢʦʤʙʽʥʘʮʽʷʭ ï ʩʠʥʝʨʛʝʪʠʯʥʠʡ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʢʘʟʘʥʦ, ʱʦ ʢʦʤʙʽʥʦʚʘʥʘ ʜʽʷ ʮʝʬʪʨʽʘʢʩʦʥʫ ʪʘ 

ʦʬʣʦʢʩʘʮʠʥʫ ʥʦʩʠʪʴ ʩʠʥʝʨʛʽʜʥʠʡ ʭʘʨʘʢʪʝʨ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 100% 

ʽʟʦʣʷʪʽʚ Proteus mirabilis. 
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ɸʄɯʅʆʂʀʉʃʆʊʅɯ ɿɸʄɯʅʀ ʋ ɺɸʈɯɸɹɽʃʔʅʀʍ ʃʆʂʋʉɸʍ 
ɻɽʅɯɺ HA, NA ʊɸ NP ɺɯʈʋʉʋ ʇʊɸʐʀʅʆɻʆ ɻʈʀʇʋ ɸ 

ʐʊɸʄɯɺ H1N1 ʊɸ H7N9 

ɹʫʨʷʯʝʥʢʦ ʉ.ɺ., ʉʪʝʛʥʽʡ ɹ.ʊ. 

ʅʅʎ ɯʥʩʪʠʪʫʪ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʽ ʢʣʽʥʽʯʥʦʾ ʚʝʪʝʨʠʥʘʨʥʦʾ ʤʝʜʠʮʠʥʠ 

 

ɺʽʨʫʩ ʛʨʠʧʫ ï ʧʘʪʦʛʝʥ, ʱʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʠʩʦʢʦʶ ʤʽʥʣʠʚʽʩʪʶ. ʅʘ 

ʧʦʯʘʪʢʫ 2013 ʨʦʢʫ ʙʫʣʠ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʧʝʨʰʽ ʚʠʧʘʜʢʠ ʟʘʨʘʞʝʥʥʷ ʣʶʜʝʡ 

ʥʦʚʠʤ ʚʽʨʫʩʦʤ ʛʨʠʧʫ ʧʪʠʮʽ ʧʽʜʪʠʧʫ A(H7N9), ʘ ʫ ʩʝʨʧʥʽ 2017 ʨʦʢʫ ʙʫʣʦ 

ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʚ ʮʽʣʦʤʫ 1557 ʚʠʧʘʜʢʽʚ ʽʥʬʽʢʫʚʘʥʥʷ ʣʶʜʝʡ, 

ʱʦʥʘʡʤʝʥʰʝ 605 (39%) ʟ ʷʢʠʭ ʧʨʠʟʚʝʣʠ ʜʦ ʩʤʝʨʪʽ. ɺʠʩʦʢʘ 

ʚʽʨʫʣʝʥʪʥʽʩʪʴ ʚʽʨʫʩʽʚ A(H7N9), ʥʘʷʚʥʽʩʪʴ ʫ ʛʝʥʦʤʽ ʙʘʛʘʪʦʯʠʩʣʝʥʥʠʭ 

ʤʘʨʢʝʨʽʚ ʘʜʘʧʪʘʮʽʾ ʜʦ ʢʣʽʪʠʥ ʩʩʘʚʮʽʚ, ʘ ʪʘʢʦʞ ʧʝʨʩʠʩʪʝʥʮʽʷ ʰʪʘʤʽʚ ʚ 

ʧʦʧʫʣʷʮʽʾ ʧʪʘʭʽʚ ʩʪʚʦʨʶʶʪʴ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʚʠʥʠʢʥʝʥʥʷ ʥʦʚʦʾ 

ʧʘʥʜʝʤʽʾ A(H7N9). ʉʢʣʘʜ ʛʝʥʽʚ ʚʥʫʪʨʽʰʥʽʭ ʙʽʣʢʽʚ ʰʪʘʤʽʚ ʧʦʩʪʽʡʥʠʡ, ʪʦʤʫ 

ʦʩʥʦʚʥʠʡ ʚʧʣʠʚ ʥʘ ʽʤʤʫʥʦʛʝʥʥʽʩʪʴ ʚʘʢʮʠʥʥʦʛʦ ʰʪʘʤʫ ʦʢʘʟʫʶʪʴ 

ʚʣʘʩʪʠʚʦʩʪʽ ʛʝʤʘʛʣʶʪʠʥʽʥʫ (HA) ʪʘ ʥʝʡʨʘʤʽʥʽʜʘʟʠ (NA) ʝʧʽʜʝʤʽʯʥʦʛʦ 

ʚʽʨʫʩʫ [1]. ʄʫʪʘʮʽʾ, ʱʦ ʟʷʚʣʷʶʪʴʩʷ ʫ ʧʦʚʝʨʭʥʝʚʠʭ ʘʥʪʠʛʝʥʘʭ ʚʽʨʫʩʽʚ 



192 

ʛʨʠʧʫ ʚ ʧʨʦʮʝʩʽ ʘʜʘʧʪʘʮʽʾ ʟʽ ʟʤʽʥʦʶ ʢʣʽʪʠʥʠ ï ʭʦʟʷʾʥʘ (ʩʫʙʩʪʨʘʪʫ), 

ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʚʧʣʠʚ ʥʘ ʽʤʤʫʥʦʛʝʥʥʽʩʪʴ ʚʘʢʮʠʥʥʦʛʦ ʰʪʘʤʫ, ʪʦʤʫ 

ʜʦʩʣʽʜʞʝʥʥʷ ʦʜʠʥʦʯʥʠʭ ʤʫʪʘʮʽʡ ʚ ʤʦʣʝʢʫʣʘʭ ʘʤʽʥʦʢʠʩʣʦʪ ʥʫʢʣʝʦʪʠʜʽʚ 

ʛʝʥʽʚ ʛʝʤʘʛʣʶʪʠʥʽʥʫ, ʥʝʡʨʘʤʽʥʽʜʘʟʠ ʪʘ ʥʫʢʣʝʦʧʨʦʪʝʾʥʫ ʰʪʘʤʽʚ, ʤʦʞʫʪʴ 

ʜʦʧʦʤʦʛʪʠ ʫ ʚʠʙʦʨʽ ʚʘʢʮʠʥʥʦʛʦ ʢʘʥʜʠʜʘʪʘ ʩʫʙʪʠʧʽʚ H1N1 ʪʘ H7N9 [2]. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʚʯʝʥʥʷ ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʣʘʜʫ ʛʝʥʽʚ 

ʱʦ ʢʦʜʫʶʪʴ ʛʝʤʘʛʣʶʪʠʥʽʥ (ʅɸ), ʥʝʡʨʘʤʽʥʽʜʘʟʫ (NA) ʪʘ ʥʫʢʣʝʦʧʨʦʪʝʾʥ 

(NP) ʚʽʨʫʩʫ ʧʪʘʰʠʥʦʛʦ ʛʨʠʧʫ ɸ ʰʪʘʤʽʚ H1N1 ʪʘ H7N9.  

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ 

ʥʘ ʥʫʢʣʝʦʪʠʜʥʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʷʭ ʛʝʥʽʚ NA ʪʘ NP ʰʪʘʤʽʚ H1N1 ʪʘ H7N9 

ʚʽʨʫʩʫ ʧʪʘʰʠʥʦʛʦ ʛʨʠʧʫ, ʦʪʨʠʤʘʥʠʭ ʟ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʎʝʥʪʨʫ 

ɹʽʦʪʝʭʥʦʣʦʛʽʯʥʦʾ ɯʥʬʦʨʤʘʮʽʾ (National Centre of Biotechnology 

Information) ʪʘ ɭʚʨʦʧʝʡʩʴʢʦʾ ʄʦʣʝʢʫʣʷʨʥʦ-ɹʽʦʣʦʛʽʯʥʦʾ ʃʘʙʦʨʘʪʦʨʽʾ 

(European Molecular Biology Laboratory). ʂʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ ʪʘ 

ʚʠʟʥʘʯʝʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʜʠʩʪʘʥʮʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʝʥʽʚ 

ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ MEGA 6 ʟʘ ʘʣʛʦʨʠʪʤʦʤ ClustalW. 

ʇʦʙʫʜʦʚʫ ʜʝʥʜʨʦʛʨʘʤʠ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʤʝʪʦʜʦʤ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʧʨʘʚʜʦʧʦʜʽʙʥʦʩʪʽ (Maximum Likelihood Method), ʜʦʩʪʦʚʽʨʥʽʩʪʴ 

ʚʠʟʥʘʯʘʣʠ ʤʝʪʦʜʦʤ ʙʫʪ-ʩʪʨʝʧ ʘʥʘʣʽʟʫ, ʧʨʠ ʷʢʦʤʫ ʯʠʩʣʦ ʨʝʧʣʽʢʘʮʽʡ 

ʜʦʨʽʚʥʶʚʘʣʦ 500. ɼʦʩʪʦʚʽʨʥʠʤ ʚʚʘʞʘʣʠ ʨʝʟʫʣʴʪʘʪ, ʙʽʣʴʰʠʡ ʟʘ 

70.ɼʦʤʝʥʠ ʧʨʦʜʫʢʪʽʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʥʫʢʣʝʦʪʠʜʥʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ 

ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ DELTA-BLAST. ɺʘʨʽʘʙʝʣʴʥʽʩʪʴ 

ʛʝʥʽʚ NA ʪʘ NP ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ VectorNTI-11 

ʤʝʪʦʜʦʤ ʣʦʢʘʣʴʥʦʛʦ ʚʠʨʽʚʥʶʚʘʥʥʷ ʥʫʢʣʝʦʪʠʜʥʠʭ ʩʠʢʚʝʥʩʽʚ ʟʘ ʉʤʽʪʦʤ-

ɺʦʪʝʨʤʘʥʦʤ. ʄʫʪʘʮʽʾ ʚʠʟʥʘʯʘʣʠ ʚʽʜʥʦʩʥʦ ʥʘʡʙʽʣʴʰʠʭ ʥʫʢʣʝʦʪʠʜʥʠʭ 

ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʚʽʜʧʦʚʽʜʥʠʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʝʥʽʚ. ɺʧʣʠʚ ʧʦʣʽʤʦʨʬʽʟʤʫ 

ʛʝʥʽʚ ʥʝʡʨʘʤʽʥʽʜʘʟʠ ʪʘ ʥʫʢʣʝʦʧʨʦʪʝʽʜʘ ʚʠʷʚʣʷʣʠ ʰʣʷʭʦʤ ʚʠʟʥʘʯʝʥʥʷ 

ʜʦʤʝʥʽʚ ʧʨʦʜʫʢʪʽʚ ʪʨʘʥʩʣʷʮʽʾ ʛʝʥʽʚ NA ʽ NP ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ 

DELTA-BLAST. DELTA-BLAST ʪʘ MEGA 6 ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʚʽʣʴʥʦʤʫ 

ʜʦʩʪʫʧʽ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʜʝʤʦ-ʚʝʨʩʽʷ VectorNTI-11, 

ʷʢʘ ʥʝ ʧʦʪʨʝʙʫʻ ʣʽʮʝʥʟʽʾ. 

ʈʝʟʫʣʴʪʘʪʠ. ɿʘ ʨʝʟʫʣʴʪʘʪʦʤ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʘʤʽʥʦʢʠʩʣʦʪʥʠʭ 

ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʅɸ, ʦʪʨʠʤʘʥʠʭ ʰʣʷʭʦʤ ʪʨʘʥʩʣʷʮʽʾ ʥʫʢʣʝʦʪʠʜʥʠʭ 

ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʛʝʥʘ ʅɸ ʰʪʘʤʽʚ ʚʽʨʫʩʫ ʛʨʠʧ ʫ ɸ H1N1 ʪʘ H7N9, 

ʧʦʙʫʜʦʚʘʥʘ ʜʝʥʜʨʦʛʨʘʤʘ. ʇʦʙʫʜʦʚʘʥʘ ʜʝʥʜʨʦʛʨʘʤʘ ʤʽʩʪʠʪʴ ʜʚʽ ʢʣʘʜʠ, 

ʦʜʥʘ ʟ ʷʢʠʭ ʫʪʚʦʨʝʥʘ ʘʤʽʥʦʢʠʩʣʦʪʥʠʤʠ ʧʦʩʣʽʜʦʚʥʦʩʪʷʤʠ ʅɸ ʰʪʘʤʫ 

H7N9, ʽʥʰʘ ï ʰʪʘʤʫ H1N1 ʪʘ ʦʜʥʽʻʶ ʧʦʩʣʽʜʦʚʥʽʩʪʶ H7N9. ʋ ʢʣʘʜʽ ʽʟ 

ʟʨʘʟʢʘʤʠ ʰʪʘʤʫ H7N9 ʧʦʣʽʤʦʨʬʽʟʤ ʅɸ ʚʽʜʩʫʪʥʽʡ. ʋ ʢʣʘʜʽ ʟ ʅɸ ʰʪʘʤʽʚ 

H1N1 ʪʘ H7N9 ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʟʥʘʯʥʠʡ ʧʦʣʽʤʦʨʬʽʟʤ. ɿʘ 

ʨʝʟʫʣʴʪʘʪʦʤ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʢʘʟʘʥʦ ʚʽʜʩʫʪʥʽʩʪʴ ʢʦʨʝʣʷʮʽʾ ʤʽʞ 

ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ʅɸ ʪʘ ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʧʨʦʜʫʢʪʽʚ 
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ʡʦʛʦ ʪʨʘʥʩʣʷʮʽʾ. ʇʦʢʘʟʥʠʢʠ ʙʫʪ-ʩʪʨʝʧ ʘʥʘʣʽʟʫ ʙʽʣʴʰʝ ʟʘ 70, ʱʦ ʚʢʘʟʫʻ 

ʥʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʥʫʢʣʝʦʪʠʜʥʠʭ ʪʘ ʘʤʽʥʦʢʠʩʣʦʪʥʠʭ 

ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʫ ʦʪʨʠʤʘʥʠʭ ʜʝʥʜʨʦʛʨʘʤʘʭ. ʈʦʟʧʦʜʽʣ ʥʫʢʣʝʦʪʠʜʥʠʭ ʪʘ 

ʘʤʽʥʦʢʠʩʣʦʪʥʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʥʘ ʦʪʨʠʤʘʥʠʭ ʜʝʥʜʨʦʛʨʘʤʘʭ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʩʠʥʦʥʽʤʽʯʥʠʭ ʢʦʜʦʥʽʚ ʫ ʛʝʥʘ ʅɸ ʰʪʘʤʽʚ ʚʽʨʫʩʫ ʛʨʠʧʫ ɸ 

H1N1 ʪʘ H7N9. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʢʦʨʦʪʢʠʤʠ ʘʤʽʥʦʢʠʩʣʦʪʥʠʤʠ 

ʜʠʩʪʘʥʮʽʷʤʠ ʤʽʞ ʧʦʩʣʽʜʦʚʥʦʩʪʷʤʠ ʅɸ ʪʘ ʥʘʷʚʥʽʩʪʶ ʢʣʘʜʠ ʟ 

ʧʦʩʣʽʜʦʚʥʦʩʪʷʤʠ ʦʙʦʭ ʰʪʘʤʽʚ. ɿʘ ʨʝʟʫʣʴʪʘʪʦʤ ʚʠʟʥʘʯʝʥʥʷ ʜʦʤʝʥʽʚ, 

ʢʦʞʝʥ ʧʨʦʜʫʢʪ ʪʨʘʥʩʣʷʮʽʾ ʛʝʥʽʚ ʅɸ ʫʪʚʦʨʶʚʘʚ ʦʜʠʥ ʜʦʤʝʥ pfam00509, 

ʷʢʠʡ ʦʙʫʤʦʚʣʶʻ ʨʫʡʥʫʚʘʥʥʷ ʤʝʤʙʨʘʥʠ ʢʣʽʪʠʥʠ-ʭʘʟʷʾʥʘ. ʅʘʷʚʥʽʩʪʴ 

ʟʘʛʘʣʴʥʦʛʦ ʜʣʷ ʚʩʽʭ ʛʝʤʘʛʣʶʪʠʥʽʥʫ ʜʦʤʝʥʫ ʩʧʽʚʧʘʜʘʻ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʛʝʥʘ ʛʝʤʘʛʣʶʪʠʥʽʥʫ. ʈʦʟʪʘʰʫʚʘʥʥʷ ʥʫʢʣʝʦʪʠʜʥʠʭ 

ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʥʘ ʜʝʥʜʨʦʛʨʘʤʽ ʚʢʘʟʫʻ ʥʘ ʥʠʟʴʢʠʡ ʧʦʣʽʤʦʨʬʽʟʤ ʛʝʥʫ 

NA ʰʪʘʤʫ H1N1. ɹʽʣʴʰʽʩʪʴ ʟʨʘʟʢʽʚ ʜʘʥʦʛʦ ʰʪʘʤʫ, ʟʘ ʜʚʦʤʘ ʚʠʥʷʪʢʘʤʠ, 

ʻ ʽʜʝʥʪʠʯʥʠʤʠ ʟʘ ʧʦʩʣʽʜʦʚʥʦʩʪʷʤʠ ʛʝʥʫ NA. ʇʦʣʽʤʦʨʬʽʟʤ ʛʝʥʫ NA 

ʰʪʘʤʫ H7N9 ʻ ʙʽʣʴʰ ʚʠʨʘʞʝʥʠʤ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ ʾʭ ʨʦʟʪʘʰʫʚʘʥʥʷ ʫ 

ʨʽʟʥʠʭ ʢʣʘʩʪʝʨʘʭ. ʅʫʢʣʝʦʪʠʜʥʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʰʪʘʤʫ H7N9 ʫʪʚʦʨʶʶʪʴ 

ʪʨʠ ʛʽʣʢʠ ʫ ʜʚʦʭ ʢʣʘʩʪʝʨʘʭ. ɺʩʝʨʝʜʠʥʽ ʢʦʞʥʦʾ ʛʽʣʢʠ ʚʽʜʩʫʪʥʽʡ ʛʝʥʝʪʠʯʥʠʡ 

ʧʦʣʽʤʦʨʬʽʟʤ. ɿʘ ʨʝʟʫʣʴʪʘʪʦʤ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʥʫʢʣʝʦʪʠʜʥʠʭ 

ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʛʝʥʫ NP ʰʪʘʤʽʚ ʚʽʨʫʩʫ ʛʨʠʧʫ ɸ H1N1 ʪʘ H7N9 

ʧʦʙʫʜʦʚʘʥʘ ʜʝʥʜʨʦʛʨʘʤʘ. ʇʦʙʫʜʦʚʘʥʘ ʜʝʥʜʨʦʛʨʘʤʘ ʤʽʩʪʠʪʴ ʜʚʘ 

ʢʣʘʩʪʝʨʠ. ʇʝʨʰʠʡ ʢʣʘʩʪʝʨ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʫʢʣʝʦʪʠʜʥʠʭ 

ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʰʪʘʤʽʚ ʚʽʨʫʩʫ ʛʨʠʧʫ ɸ H1N1 ʪʘ H7N9, ʜʨʫʛʠʡ ï ʟ 

ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʰʪʘʤʫ H1N1. ʋ ʨʝʟʫʣʴʪʘʪʽ ʟʜʽʡʩʥʝʥʦʛʦ ʢʣʘʩʪʝʨʥʦʛʦ 

ʘʥʘʣʽʟʫ ʥʝ ʚʠʷʚʣʝʥʦ ʧʦʣʽʤʦʨʬʽʟʤʫ ʥʫʢʣʝʦʪʠʜʥʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʛʝʥʫ 

NP ʰʪʘʤʫ ʚʽʨʫʩʫ ʛʨʠʧʫ H7N9, ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʥʘ ʧʦʙʫʜʦʚʘʥʽʡ 

ʜʝʥʜʨʦʛʨʘʤʽ ʦʢʨʝʤʫ ʛʽʣʢʫ ʨʘʟʦʤ ʟ ʦʜʥʽʻʶ ʧʦʩʣʽʜʦʚʥʽʩʪʶ ʰʪʘʤʫ H1N1. 

ʇʨʦʪʝ ʚʠʷʚʣʝʥʠʡ ʚʠʩʦʢʠʡ ʧʦʣʽʤʦʨʬʽʟʤ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʰʪʘʤʫ H1N1, 

ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʦʢʨʝʤʠʡ ʢʣʘʩʪʝʨ ʟ ʛʝʥʝʪʠʯʥʦ-ʽʜʝʥʪʠʯʥʠʭ ʟʨʘʟʢʽʚ, ʪʘ 

ʩʧʣ̔ʴʥʠʡ ʢʣʘʩʪʝʨ ʟ ʧʦʩʣʽʜʦʚʥʦʩʪʷʤʠ ʰʪʘʤʫ ʚʽʨʫʩʫ ʛʨʠʧʫ H7N9. 

ʇʦʢʘʟʥʠʢʠ ʙʫʪ-ʩʪʨʝʧ ʘʥʘʣʽʟʫ ʥʘ ʧʦʙʫʜʦʚʘʥʠʭ ʜʝʥʜʨʦʛʨʘʤʘʭ ʙʽʣʴʰʝ ʟʘ 

70, ʱʦ ʚʢʘʟʫʻ ʥʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʥʫʢʣʝʦʪʠʜʥʠʭ 

ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ. ɻʝʥ NA ʫ ʚʽʨʫʩʫ ʛʨʠʧʫ ʻ ʙʽʣʴʰ ʧʦʣʽʤʦʨʬʥʠʤ, ʥʽʞ NP, 

ʱʦ ʚʽʜʦʙʨʘʞʝʥʦ ʥʘ ʜʝʥʜʨʦʛʨʘʤʘʭ. ʅʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤʠ 

ʤʫʪʘʮʽʷʤʠ ʻ ʜʝʣʝʮʽʾ ʪʘ ʦʜʥʦʥʫʢʣʝʦʪʠʜʥʽ ʟʘʤʽʥʠ (ʽʥʜʝʣʽ). ʆʩʪʘʥʥʽ 

ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʫ ʤʫʪʘʮʽʶ ʚʽʨʫʩʽʚ. ɺʽʜʩʫʪʥʽʩʪʴ 

ʽʥʩʝʨʮʽʡ ʫ ʥʘʡʜʦʚʰʦʾ ʥʫʢʣʝʦʪʠʜʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʛʝʥʫ NP CY100531 

ʚʢʘʟʫʻ ʥʘ ʝʚʦʣʶʮʽʶ ʜʘʥʦʛʦ ʛʝʥʫ. ʊʘʢʠʡ ʢʽʣʴʢʽʩʥʠʡ ʪʘ ʷʢʽʩʥʠʡ ʩʢʣʘʜ 

ʤʫʪʘʮʽʡ ʤʦʞʝ ʙʫʪʠ ʦʙʫʤʦʚʣʝʥʠʡ ʜʨʝʡʬʦʤ ʘʙʦ ʨʝʘʩʦʨʪʘʮʽʻʶ 

(ʧʝʨʝʩʦʨʪʫʚʘʥʥʷʤ) ʛʝʥʽʚ ʚʽʨʫʩʫ ʛʨʠʧʫ. ɿʘ ʨʝʟʫʣʴʪʘʪʦʤ ʘʥʘʣʽʟʫ 

ʧʨʦʜʫʢʪʽʚ ʪʨʘʥʩʣʷʮʽʾ ʚʩʽ ʜʦʩʣʽʜʞʫʚʘʥʽ ʥʫʢʣʝʦʪʠʜʥʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʛʝʥʫ 
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NA ʰʪʘʤʽʚ ʚʽʨʫʩʫ ʧʪʘʰʠʥʦʛʦ ʛʨʠʧʫ H1N1 ʪʘ H7N9 ʤʽʩʪʠʣʠ ʦʜʠʥ ʜʦʤʝʥ 

pfam00064, ʚ ʪʦʡ ʯʘʩ ʷʢ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʛʝʥʫ NP ï ʜʦʤʝʥ pfam00506. 

ɼʦʤʝʥ pfam00064 ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʨʦʟʱʝʧʣʝʥʥʽ ʢʽʥʮʝʚʠʭ ʟʘʣʠʰʢʽʚ 

ʩʽʘʣʦʚʦʾ ʢʠʩʣʦʪʠ, ʘ ʜʦʤʝʥ pfam00506 ʦʙʫʤʦʚʣʶʻ ʧʦʙʫʜʦʚʫ ʢʘʧʩʠʜʫ 

ʥʘʚʢʦʣʦ ʚʽʨʫʩʥʦʾ ʈʅʂ. ɿʘ ʨʝʟʫʣʴʪʘʪʦʤ ʘʥʘʣʽʟʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ 

DELTA-BLAST ʥʝ ʚʠʷʚʣʝʥʦ ʚʧʣʠʚʫ ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʽʚ NA ʪʘ NP 

ʰʪʘʤʽʚ ʚʽʨʫʩʫ ʧʪʘʰʠʥʦʛʦ ʛʨʠʧʫ H1N1 ʪʘ H7N9 ʥʘ ʥʘʷʚʥʽʩʪʴ ʜʦʤʝʥʽʚ ʫ 

ʧʨʦʜʫʢʪʽʚ ʪʨʘʥʩʣʷʮʽʾ ʜʘʥʠʭ ʛʝʥʽʚ. ɿ ʣʽʪʝʨʘʪʫʨʠ ʚʽʜʦʤʦ, ʱʦ ʰʪʘʤʠ H1N1 

ʪʘ H7N9 ʤʘʶʪʴ ʨʽʟʥʽ ʢʦʥʪʘʛʽʦʟʥʽ, ʚʽʨʫʣʝʥʪʥʽ ʪʘ ʧʘʪʦʛʝʥʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. 

ʆʩʢʽʣʴʢʠ ʧʦʣʽʤʦʨʬʽʟʤ ʜʦʤʝʥʽʚ ʧʨʦʜʫʢʪʽʚ ʛʝʥʽʚ NA ʪʘ NP ʜʘʥʠʭ ʰʪʘʤʽʚ 

ʚʽʜʩʫʪʥʽʡ, ʚʦʯʝʚʠʜʴ, ʪʫʪ ʤʘʻ ʤʽʩʮʝ ʨʽʟʥʠʡ ʨʽʚʝʥʴ ʪʨʘʥʩʣʷʮʽʾ ʜʘʥʠʭ ʛʝʥʽʚ. 

ʋ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʽ ʧʦʢʘʟʘʥʠʡ ʨʽʚʝʥʴ ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʽʚ NA ʪʘ NP 

ʰʪʘʤʽʚ ʚʽʨʫʩʫ ʧʪʘʰʠʥʦʛʦ ʛʨʠʧʫ ɸ H1N1 ʪʘ H7N9 ʪʘ ʡʦʛʦ ʚʧʣʠʚ ʥʘ 

ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʥʝʡʨʘʤʽʥʽʜʘʟʠ ʪʘ ʥʫʢʣʝʦʧʨʦʪʝʽʜʘ. ɺʠʟʥʘʯʝʥʦ 

ʣʦʢʘʣʽʟʘʮʽʶ ʤʫʪʘʮʽʡ ʪʘ ʾʭ ʪʠʧ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʥʫʢʣʝʦʪʠʜʥʠʭ 

ʧʦʩʣʽʜʦʚʥʦʩʪʷʭ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʛʝʥ NP ʚʠʷʚʣʷʻʪʴʩʷ 

ʷʢ ʙʽʣʴʰ ʧʦʣʽʤʦʨʬʥʠʤ ʫ ʰʪʘʤʫ H1N1, ʘ ʛʝʥ NA ï ʫ ʰʪʘʤʫ H7N9. 

ɼʦʩʣʽʜʞʝʥʥʷ ʜʦʤʝʥʽʚ ʧʨʦʜʫʢʪʽʚ ʪʨʘʥʩʣʷʮʽʾ ʘʥʘʣʽʟʦʚʘʥʠʭ 

ʥʫʢʣʝʦʪʠʜʥʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʚʠʷʚʠʣʦ ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʣʽʤʦʨʬʽʟʤʫ ʟʘ 

ʜʦʤʝʥʦʚʠʤ ʩʢʣʘʜʦʤ ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, ʚʽʜʩʫʪʥʽʩʪʴ ʚʧʣʠʚʫ ʧʦʣʽʤʦʨʬʽʟʤʫ 

ʥʫʢʣʝʦʪʠʜʥʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʛʝʥʽʚ NA ʪʘ NP ʰʪʘʤʽʚ ʚʽʨʫʩʫ ʧʪʘʰʠʥʦʛʦ 

ʛʨʠʧʫ ɸ H1N1 ʪʘ H7N9 ʥʘ ʙʽʦʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʥʝʡʨʘʤʽʥʽʜʘʟʠ ʪʘ 

ʥʫʢʣʝʦʧʨʦʪʝʾʥʫ ʜʘʥʠʭ ʰʪʘʤʽʚ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʟʥʘʯʘʶʪʴ ʝʚʦʣʶʮʽʶ ʛʝʥʽʚ NA ʪʘ NP ʪʘ 

ʚʢʘʟʫʶʪʴ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʪʨʘʥʩʣʷʮʽʡʥʦʾ ʽ ʧʦʩʪʪʨʘʥʩʣʷʮʽʡʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ 

ʥʝʡʨʘʤʽʥʽʜʘʟʠ ʪʘ ʥʫʢʣʝʦʧʨʦʪʝʽʜʘ. ɺʩʽ ʨʝʟʫʣʴʪʘʪʠ ʻ ʩʪʘʪʠʩʪʠʯʥʦ 

ʜʦʩʪʦʚʽʨʥʠʤʠ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 
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2011. ï Vol. 29 Suppl 1 ï ʈ. A40ï4. 

2. Kiefer F., Arnold K., Kunzli M., Bordoli L., Schwede T. The SWISS-MODEL 

Repository and associated resources // Nucleic Acids Res. ï 2009. ï Vol. 37. ï  

ʈ. D387ï92. 
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ɺʀʂʆʈʀʉʊɸʅʅʗ ɹɸʂʊɽʈɯʁ ʈʆɼɯɺ PSEUDOMONAS  
ʊɸ STREPTOMYCES ɼʃʗ ʋʊʀʃɯɿɸʎɯɰ ʈɽʏʆɺʀʅ 

ʇʆʍɯɼʅʀʍ ɺɯɼ ʅɸʌʊʀ 

ɺʦʨʦʙʻʡ ɭ.ʉ., ʉʢʣʷʨ ʊ.ɺ., ʅʽʢʦʥʦʚʘ ʉ.ʆ. 

ɼʥʽʧʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʆʣʝʩʷ ɻʦʥʯʘʨʘ 

 

ʇʨʦʙʣʝʤʘ ʫʪʠʣʽʟʘʮʽʾ ʪʚʝʨʜʠʭ ʚʽʜʭʦʜʽʚ ʻ ʦʜʥʽʻʶ ʟ ʘʢʪʫʘʣʴʥʠʭ 

ʧʨʦʙʣʝʤ ʩʫʯʘʩʥʦʛʦ ʧʨʦʮʝʩʫ ʩʚʽʪʦʚʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ. ʊʚʝʨʜʽ 

ʚʽʜʭʦʜʠ ï ʮʝ ʝʢʦʣʦʛʽʯʥʘ ʧʨʦʙʣʝʤʘ, ʱʦ ʚʠʢʣʠʢʘʻ ʥʘʡʙʽʣʴʰʫ 

ʟʘʢʣʦʧʦʪʘʥʽʩʪʴ ʩʫʩʧʽʣʴʩʪʚʘ. 

ʇʦʭʦʚʘʥʥʷ ʚʽʜʭʦʜʽʚ ï ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʡ ʩʧʦʩʽʙ ʾʭʥʴʦʾ ʫʪʠʣʽʟʘʮʽʾ. 

ʊʘ ʨʘʟʦʤ ʟ ʪʠʤ, ʚʽʥ ʻ ʡ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʤ. ɹʽʣʴʰʽʩʪʴ ʤʘʪʝʨʽʘʣʽʚ, ʟ 

ʷʢʠʭ ʟʨʦʙʣʝʥʽ ʧʨʦʜʫʢʪʠ ʩʧʦʞʠʚʘʥʥʷ, ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʤʽʩʪʷʪʴ ʪʦʢʩʠʯʥʽ 

ʨʝʯʦʚʠʥʠ, ʱʦ ʟʘʙʨʫʜʥʶʶʪʴ ˇʨʫʥʪ ʧʽʜ ʯʘʩ ʨʦʟʧʘʜʫ, ʧʝʨʽʦʜ ʷʢʦʛʦ ʪʨʠʚʘʻ 

ʜʝʩʷʪʢʠ ʪʘ ʩʦʪʥʽ ʨʦʢʽʚ [1]. ɼʦ ʪʦʛʦ ʞ ʟʚʘʣʠʱʘ ʪʚʝʨʜʠʭ ʚʽʜʭʦʜʽʚ 

ʟʘʡʤʘʶʪʴ ʧʝʚʥʫ ʧʣʦʱʫ, ʱʦ ʤʦʛʣʘ ʙ ʙʫʪʠ ʚʽʜʚʝʜʝʥʘ ʧʽʜ ʧʦʪʨʝʙʠ 

ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʧʨʦʤʠʩʣʦʚʦʩʪʽ.  

ʇʦʧʫʣʷʨʥʠʤ ʥʘʧʨʷʤʢʦʤ ʫ ʤʽʢʨʦʙʽʦʣʦʛʽʾ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʻ ʧʦʰʫʢ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ-ʜʝʩʪʨʫʢʪʦʨʽʚ ʥʘʬʪʠ. ʊʘʢʽ ʢʫʣʴʪʫʨʠ ʟʥʘʭʦʜʷʪʴ ʫ ʤʽʩʮʷʭ 

ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʪʘ ʥʘ ʦʩʥʦʚʽ ʚʠʜʽʣʝʥʠʭ 

ʰʪʘʤʽʚ ʩʪʚʦʨʶʶʪʴ ʩʧʝʮʽʘʣʴʥʽ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʧʨʝʧʘʨʘʪʠ ʜʣʷ ʦʯʠʱʝʥʥʷ.  

ʉʧʠʨʘʶʯʠʩʴ ʥʘ ʨʦʙʦʪʫ ʽʥʜʽʡʩʴʢʠʭ ʤʽʢʨʦʙʽʦʣʦʛʽʚ [2, 3, 4], ʥʘʤʠ ʙʫʣʠ 

ʦʙʨʘʥʽ ʙʘʢʪʝʨʽʾ ʨʦʜʫ Pseudomonas ʪʘ Streptomyces. ɺ ʷʢʦʩʪʽ ʤʘʪʝ-

ʨʽʘʣʽʚ, ʱʦ ʘʥʘʣʽʟʫʚʘʣʠʩʴ ʥʘ ʧʨʝʜʤʝʪ ʙʽʦʜʝʛʨʘʜʘʮʽʾ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ 

ʥʘʡʙʽʣʴʰ ʫʞʠʚʘʥʽ ʫ ʧʦʙʫʪʽ ʧʦʭʽʜʥʽ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ: ʧʦʣʽʝʪʠʣʝʥ, ʧʣʘʩʪʠʢ 

ʪʘ ʛʫʤʘ. ʉʪʫʧʽʥʴ ʜʝʛʨʘʜʘʮʽʾ ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʘʛʦʚʦʛʦ ʤʝʪʦʜʫ.  

ɹʫʣʦ ʜʦʩʪʦʚʽʨʥʦ ʚʩʪʘʥʦʚʣʝʥʦ ʟʜʘʪʥʽʩʪʴ ʜʦ ʙʽʦʜʝʛʨʘʜʘʮʽʾ 

ʧʦʣʽʝʪʠʣʝʥʫ ʙʘʢʪʝʨʽʷʤʠ ʨʦʜʫ Pseudomonas. ʄʘʩʘ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ 

ʟʥʠʞʫʚʘʣʘʩʷ ʥʘ 18,75% ʯʝʨʝʟ 30 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʪʘ ʥʘ 22,64% ï 

ʯʝʨʝʟ 60 ʜʽʙ ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʙʽʦʜʝʛʨʘʜʘʮʽʾ ʛʫʤʠ ʪʘ ʧʣʘʩʪʠʢʫ, ʪʦ, 

ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʙʽʣʴʰʠʡ ʩʪʫʧʽʥʴ ʜʝʩʪʨʫʢʮʽʾ ʮʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚ ʧʨʠʩʫʪʥʦʩʪʽ 

Pseudomonas ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ, ʜʦʩʪʦʚʽʨʥʦ ʩʪʚʝʨʜʞʫʚʘʪʠ ʧʨʦ 

ʾʭ ʙʽʦʜʝʛʨʘʜʘʮʽʶ ʥʝ ʤʦʞʥʘ, ʦʩʢʽʣʴʢʠ ʚʽʜʩʦʪʢʦʚʽ ʟʥʘʯʝʥʥʷ ʚʪʨʘʪʠ ʾʭ ʤʘʩʠ 

ʣʝʞʘʪʴ ʫ ʤʝʞʘʭ ʧʦʭʠʙʢʠ.  

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʟʜʘʪʥʦʩʪʽ ʜʦ ʙʽʦʜʝʛʨʘʜʘʮʽʾ ʙʘʢʪʝʨʽʷʤʠ ʨʦʜʫ 

Streptomyces, ʪʦ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʝʟʫʣʴʪʘʪʠ, ʦʪʨʠʤʘʥʽ ʜʣʷ 

ʧʦʣʽʝʪʠʣʝʥʫ ʪʘ ʧʣʘʩʪʠʢʫ, ʣʝʞʘʪʴ ʫ ʤʝʞʘʭ ʩʪʘʪʠʩʪʠʯʥʦʾ ʧʦʭʠʙʢʠ, ʪʦʤʫ 

ʬʘʢʪ ʜʝʩʪʨʫʢʮʽʾ ʮʠʭ ʤʘʪʝʨʽʘʣʽʚ ʙʘʢʪʝʨʽʷʤʠ ʨʦʜʫ Streptomyces ʥʝ ʤʦʞʥʘ 

ʚʩʪʘʥʦʚʠʪʠ ʦʩʪʘʪʦʯʥʦ. ʄʘʩʘ ʛʫʤʠ ʟʥʠʟʠʣʘʩʴ ʥʘ 2,22% ʧʽʩʣʷ 30 ʜʽʙ 

ʽʥʢʫʙʘʮʽʾ ʪʘ ʥʘ 6,96% ʧʽʩʣʷ 60 ʜʽʙ.  
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ʊʦʙʪʦ, ʙʽʦʜʝʛʨʘʜʘʮʽʾ ʛʫʤʠ ʙʘʢʪʝʨʽʷʤʠ ʨʦʜʫ Streptomyces 

ʚʽʜʙʫʚʘʣʘʩʷ ʧʦʚʽʣʴʥʽʰʝ, ʥʽʞ ʙʘʢʪʝʨʽʷʤʠ ʨʦʜʫ Pseudomonas. ʎʝ ʤʦʞʥʘ 

ʧʦʷʩʥʠʪʠ ʙʽʣʴʰ ʜʦʚʛʦʪʨʠʚʘʣʠʤ ʨʦʟʚʠʪʢʦʤ ʩʪʨʝʧʪʦʤʽʮʝʪʽʚ ʫ ˇʨʫʥʪʽ, ʱʦ 

ʧʦʚôʷʟʘʥʦ ʟ ʫʪʚʦʨʝʥʥʷʤ ʥʠʤʠ ʩʧʦʨ ʪʘ ʨʦʟʚʠʥʫʪʦʛʦ ʤʽʮʝʣʽʶ. ʊʦʙʪʦ, ʜʣʷ 

ʾʭʥʴʦʾ ʽʥʚʘʟʽʾ ʫ ˇʨʫʥʪ ʥʝʦʙʭʽʜʥʦ ʙʽʣʴʰʝ ʯʘʩʫ. ʇʨʦʪʝ, ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ 

ʜʝʩʪʨʫʢʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʧʩʝʚʜʦʤʦʥʘʜ ʽ ʩʪʨʝʧʪʦʤʽʮʝʪʽʚ ʟʘ 60 ʜʥʽʚ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʩʘʤʝ ʩʪʨʝʧʪʦʤʽʮʝʪʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʥʘʡʙʽʣʴʰʠʤ 

ʩʪʫʧʝʥʝʤ ʙʽʦʜʝʛʨʘʜʘʮʽʾ ʛʫʤʠ. 

ʆʪʞʝ, ʧʩʝʚʜʦʤʦʥʘʜʠ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʙʽʣʴʰʫ ʟʜʘʪʥʽʩʪʴ ʜʦ 

ʜʝʩʪʨʫʢʮʽʾ ʧʦʣʽʝʪʠʣʝʥʫ, ʘ ʩʪʨʝʧʪʦʤʽʮʝʪʠ ï ʜʦ ʜʝʩʪʨʫʢʮʽʾ ʛʫʤʠ. 

ʇʦʢʘʟʥʠʢʠ ʚʪʨʘʯʝʥʦʾ ʤʘʩʠ ʧʣʘʩʪʠʢʫ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʤʝʞʘʭ ʩʪʘʪʠʩʪʠʯʥʦʾ 

ʧʦʭʠʙʢʠ ʷʢ ʫ ʚʠʧʘʜʢʫ ʟ ʧʩʝʚʜʦʤʦʥʘʜʘʤʠ, ʪʘʢ ʽ ʫ ʚʠʧʘʜʢʫ ʟʽ 

ʩʪʨʝʧʪʦʤʽʮʝʪʘʤʠ.  

ʆʪʞʝ, Pseudomonas ʪʘ Streptomyces ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʟʜʘʪʥʽʩʪʶ 

ʜʦ ʜʝʩʪʨʫʢʮʽʾ ʨʽʟʥʠʭ ʪʠʧʽʚ ʧʦʭʽʜʥʠʭ ʚʽʜ ʥʘʬʪʠ ʧʨʦʜʫʢʪʽʚ. ʎʝ ʤʦʞʥʘ 

ʧʦʷʩʥʠʪʠ ʚʽʜʤʽʥʥʽʩʪʶ ʟʘʜʽʷʥʠʭ ʫ ʙʽʦʜʝʛʨʘʜʘʮʽʾ ʝʢʟʦʬʝʨʤʝʥʪʽʚ, ʱʦ 

ʩʝʢʨʝʪʫʶʪʴ ʮʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ. 
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ʉʇɽʂʊʈ ɿɹʋɼʅʀʂɯɺ ɻʅɯʁʅʆ-ʉɽʇʊʀʏʅʀʍ ɯʅʌɽʂʎɯʁ ʋ 
ʇɸʎɯɭʅʊɯɺ ʍɯʈʋʈɻɯʏʅʆɻʆ ʇʈʆʌɯʃʖ 

ɼʦʨʦʰʝʥʢʦ ʂ.ʆ., ɸʣʘʨʦʫʜ ɺ.ʄ., ʂʫʨʘʛʽʥʘ ʅ.ɺ., ʉʢʣʷʨ ʊ.ɺ. 

ɼʥʽʧʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʆʣʝʩʷ ɻʦʥʯʘʨʘ 

 

ʅʝ ʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʽ ʜʦʩʷʛʥʝʥʥʷ ʩʚʽʪʦʚʦʾ ʥʘʫʢʠ ʫ ʩʬʝʨʽ 

ʨʦʟʨʦʙʢʠ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʣʽʢʫʚʘʥʥʷ ʪʘ ʥʦʚʠʭ ʤʝʪʦʜʽʚ 

ʜʽʘʛʥʦʩʪʠʢʠ ʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʥʘ ʩʴʦʛʦʜʥʽ ʧʨʦʙʣʝʤʘ ʛʥʽʡʥʦ-

ʩʝʧʪʠʯʥʠʭ ʽʥʬʝʢʮʽʡ ʥʝ ʪʽʣʴʢʠ ʥʝ ʚʪʨʘʪʠʣʘ ʩʚʦʻʾ ʘʢʪʫʘʣʴʥʦʩʪʽ, ʘ ʡ 

ʥʘʙʫʚʘʻ ʚʩʝ ʙʽʣʴʰʠʭ ʤʘʩʰʪʘʙʽʚ. ʆʬʽʮʽʡʥʘ ʩʪʘʪʠʩʪʠʢʘ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ 

ʛʦʩʧʽʪʘʣʴʥʠʤʠ ʽʥʬʝʢʮʽʷʤʠ ʚ ʋʢʨʘʾʥʽ ʥʝʧʦʚʥʦʶ ʤʽʨʦʶ ʚʽʜʦʙʨʘʞʘʻ 
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ʽʩʪʠʥʥʫ ʢʘʨʪʠʥʫ: ʨʝʻʩʪʨʫʻʪʴʩʷ ʣʠʰʝ ʢʽʣʴʢʘ ʪʠʩʷʯ ʚʠʧʘʜʢʽʚ ʪʘʢʠʭ 

ʽʥʬʝʢʮʽʡ ʥʘ ʨʽʢ (ʽʟ ʥʠʭ 45 % ï ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʽ ʫʩʢʣʘʜʥʝʥʥʷ, 43 % ï 

ʛʥʽʡʥʦ-ʩʝʧʪʠʯʥʽ ʽʥʬʝʢʮʽʾ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʽ ʧʦʨʦʜʽʣʝʡ, 6 % ï ʽʥʬʝʢʮʽʾ 

ʩʝʯʦʚʠʚʽʜʥʠʭ ʰʣʷʭʽʚ, 6 % ï ʽʥʰʽ). ɺʠʭʦʜʷʯʠ ʟ ʧʦʢʘʟʥʠʢʘ 

ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʫ ʩʚʽʪʽ, ʱʦ ʧʫʙʣʽʢʫʻʪʴʩʷ ɺʆʆɿ, ʬʘʭʽʚʮʽ ʚʚʘʞʘʶʪʴ, ʱʦ 

ʨʝʘʣʴʥʦ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʛʦʩʧʽʪʘʣʴʥʠʤʠ ʽʥʬʝʢʮʽʷʤʠ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʋʢʨʘʾʥʠ ʤʦʞʝ ʙʫʪʠ ʷʢ ʤʽʥʽʤʫʤ ʥʘ ʧʦʨʷʜʦʢ ʚʠʱʝ [1]. ʂʨʽʤ ʪʦʛʦ, 

ʧʨʦʬʽʣʘʢʪʠʢʘ ʽ ʪʝʨʘʧʽʷ ʽʥʬʝʢʮʽʡ, ʧʦʚ'ʷʟʘʥʠʭ ʽʟ ʥʘʜʘʥʥʷʤ ʤʝʜʠʯʥʦʾ 

ʜʦʧʦʤʦʛʠ, ʫʩʢʣʘʜʥʶʶʪʴʩʷ ʯʝʨʝʟ ʧʦʣʽʝʪʽʦʣʦʛʽʯʥʽʩʪʴ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ 

ʤʽʢʨʦʬʣʦʨʠ, ʽʥʬʽʢʫʚʘʥʥʷ ʨʘʥ ʘʩʦʮʽʘʮʽʷʤʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʷʢʽ ʤʘʶʪʴ 

ʚʠʩʦʢʫ ʥʘʙʫʪʫ ʪʘ ʧʨʠʨʦʜʥʫ ʧʦʣʽʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ ʧʝʨʝʚʘʞʥʦʾ ʙʽʣʴʰʦʩʪʽ 

ʘʥʪʠʙʽʦʪʠʢʽʚ ʪʦʱʦ [2, 3]. ʊʦʤʫ, ʜʦʮʽʣʴʥʠʤ ʻ ʜʝʪʘʣʴʥʝ ʚʠʚʯʝʥʥʷ 

ʛʦʣʦʚʥʠʭ ʟʙʫʜʥʠʢʽʚ ʛʥʽʡʥʦ-ʩʝʧʪʠʯʥʠʭ ʽʥʬʝʢʮʽʡ, ʚʠʷʚʣʝʥʥʷ ʜʞʝʨʝʣ ʾʭ 

ʧʦʭʦʜʞʝʥʥʷ ʪʘ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʙʦʨʦʪʴʙʠ ʟ 

ʫʨʘʞʝʥʥʷʤʠ, ʷʢʽ ʚʦʥʠ ʟʫʤʦʚʣʶʶʪʴ. 

ɺ ʨʦʙʦʪʽ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ 130 ʟʨʘʟʢʽʚ ʤʘʪʝʨʽʘʣʫ ʚʽʜ ʭʚʦʨʠʭ ʟ 

ʭʽʨʫʨʛʽʯʥʦʛʦ ʩʪʘʮʽʦʥʘʨʫ. ɺ ʭʦʜʽ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʦʯʘʪʢʫ 

ʚʠʚʯʘʣʠ ʦʙʩʽʤʝʥʽʥʥʷ ʟʙʫʜʥʠʢʘʤʠ ʛʥʽʡʥʦ-ʩʝʧʪʠʯʥʠʭ ʽʥʬʝʢʮʽʡ 

ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʚʠʜʽʣʝʥʦʛʦ ʟ ʽʥʬʽʢʦʚʘʥʠʭ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʨʘʥ, 

ʦʧʽʢʦʚʠʭ ʧʦʚʝʨʭʦʥʴ, ʘʙʩʮʝʩʽʚ, ʬʫʨʫʥʢʫʣʽʚ, ʪʨʦʬʽʯʥʠʭ ʷʟʚ, ʛʥʽʡʥʝ 

ʚʽʜʦʢʨʝʤʣʶʚʘʥʝ ʧʨʠ ʧʘʨʘʧʨʦʢʪʠʪʽ ʪʘ ʧʽʦʜʝʨʤʽʾ. ʋ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʙʫʣʘ 

ʧʽʜʦʟʨʘ ʥʘ ʛʝʥʝʨʘʣʽʟʘʮʽʶ ʽʥʬʝʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ, ʜʦʜʘʪʢʦʚʦ ʧʨʦʚʦʜʠʣʠ 

ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʢʨʦʚʽ. 

ɹʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 125 ʽʟ 130 ʟʨʘʟʢʽʚ ʙʫʣʠ ʢʦʥʪʘʤʽʥʦʚʘʥʽ 

ʙʘʢʪʝʨʽʷʤʠ ï ʟʙʫʜʥʠʢʘʤʠ ʛʥʽʡʥʦ-ʩʝʧʪʠʯʥʠʭ ʽʥʬʝʢʮʽʡ. ʊʘʢ, 56 ʟʨʘʟʢʽʚ 

ʤʽʩʪʠʣʠ ʙʘʢʪʝʨʽʾ ʨʦʜʫ Staphylococcus (42 ï S. aureus, 14 ï  

S. epidermidis), 27 ï Escherichia coli, 19 ï Streptococcus pyogenes,  

9 ï Pseudomonas aeruginosa, 8 ï Klebsiella pneumoniae, 4 ï Proteus 

mirabilis, 1 ï Proteus vulgaris, 1 ï Klebsiella oxytoca.  

ʂʨʽʤ ʪʦʛʦ, ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ 53 ʟʨʘʟʢʠ ʢʨʦʚʽ ʚʽʜ ʭʚʦʨʠʭ ʟ ʧʽʜʦʟʨʦʶ 

ʥʘ ʛʝʥʝʨʘʣʽʟʘʮʽʶ ʽʥʬʝʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ, ʘʣʝ ʫ ʞʦʜʥʦʤʫ ʟʨʘʟʢʫ ʥʝ ʙʫʣʦ 

ʚʠ̫ʚʣʝʥʦ ʦʟʥʘʢ ʙʘʢʪʝʨʽʘʣʴʥʦʛʦ ʦʙʩʽʤʝʥʽʥʥʷ. 

ɿ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʤʦʞʥʘ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʛʥʽʡʥʦ-ʩʝʧʪʠʯʥʽ 

ʫʨʘʞʝʥʥʷ ʰʢʽʨʥʠʭ ʧʦʢʨʠʚʽʚ ʪʘ ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʦʢ ʣʶʜʠʥʠ 

ʚʠʢʣʠʢʘʶʪʴʩʷ ʥʘʡʯʘʩʪʽʰʝ ʛʨʘʤʧʦʟʠʪʠʚʥʠʤʠ ʢʦʢʘʤʠ (ʩʪʘʬʽʣʦʢʦʢʘʤʠ ʪʘ 

ʩʪʨʝʧʪʦʢʦʢʘʤʠ) ï 58 % ʜʦʩʣʽʜʞʝʥʠʭ ʟʨʘʟʢʽʚ. ʍʦʯʘ, ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʩʪʫʧʦʚʝ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʢʠ ʛʨʘʤʥʝʛʘʪʠʚʥʠʭ ʧʘʣʠʯʦʢ 

(ʝʥʪʝʨʦʙʘʢʪʝʨʽʡ ʽ ʧʩʝʚʜʦʤʦʥʘʜ) ʚ ʝʪʽʦʣʦʛʽʾ ʮʠʭ ʫʨʘʞʝʥʴ [4-7]. 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʟʫʤʦʚʣʶʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʛʦ 

ʚʠʚʯʝʥʥʷ ʩʘʤʝ ʛʨʘʤʥʝʛʘʪʠʚʥʠʭ ʙʘʢʪʝʨʽʡ ï ʟʙʫʜʥʠʢʽʚ ʛʥʽʡʥʦ-ʩʝʧʪʠʯʥʠʭ 

ʽʥʬʝʢʮʽʡ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʚʽʜʽʛʨʘʶʪʴ ʟʥʘʯʥʫ ʨʦʣʴ ʫ ʚʥʫʪʨʽʰʥʴʦ-
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ʣʽʢʘʨʥʷʥʦʤʫ ʽʥʬʽʢʫʚʘʥʥʽ ʫ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʡ ʧʝʨʽʦʜ. ʊʦʤʫ, ʫ ʧʦʜʘʣʴʰʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʷʣʠ ʚʠʜʽʣʝʥʠʤ ʰʪʘʤʘʤ  

P. aeruginosa, K. pneumoniae, K. oxytoca, P. mirabilis ʪʘ P. vulgaris.  

ʊʘʢ, ʙʫʣʦ ʚʠʷʚʣʝʥʦ 9 ʰʪʘʤʽʚ P. aeruginosa, 8 ʟ ʷʢʠʭ ʙʫʣʦ ʚʠʜʽʣʝʥʦ 

ʚʽʜ ʭʚʦʨʠʭ ʟ ʽʥʬʽʢʦʚʘʥʠʤʠ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʤʠ ʨʘʥʘʤʠ ʽ 1 ï ʚʽʜ ʭʚʦʨʦʛʦ 

ʟ ʧʽʦʜʝʨʤʽʻʶ. ʊʘʢʦʞ ʙʫʣʦ ʚʠʜʽʣʝʥʦ 9 ʰʪʘʤʽʚ ʙʘʢʪʝʨʽʡ ʨʦʜʫ Klebsiella,  

8 ʟ ʥʠʭ ʙʫʣʦ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ ʷʢ K. pneumoniae ʽ 1 ï ʷʢ K. oxytoca.  

K. pneumoniae ʚʠʜʽʣʷʣʠ ʚʽʜ ʭʚʦʨʠʭ ʟ ʘʙʩʮʝʩʘʤʠ ʨʽʟʥʦʾ ʣʦʢʘʣʽʟʘʮʽʾ  

(4 ʟʨʘʟʢʠ), ʪʨʦʬʽʯʥʠʤʠ ʷʟʚʘʤʠ (3 ʟʨʘʟʢʠ) ʪʘ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʤʠ ʨʘʥʘʤʠ 

(1 ʟʨʘʟʦʢ). ɸ ʚʠʜʽʣʝʥʠʡ ʰʪʘʤ K. oxytoca ʙʫʚ ʚʠʜʽʣʝʥʠʡ ʚʽʜ ʭʚʦʨʦʛʦ ʟ 

ʽʥʬʽʢʦʚʘʥʦʶ ʦʧʽʢʦʚʦʶ ʧʦʚʝʨʭʥʝʶ. ɹʘʢʪʝʨʽʾ ʨʦʜʫ Proteus ʚʠʷʚʠʣʠ ʫ  

5 ʜʦʩʣʽʜʞʝʥʠʭ ʟʨʘʟʢʘʭ. ʋ 4 ʟʨʘʟʢʘʭ ʜʦʩʣʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʽʜ ʭʚʦʨʠʭ ʟ 

ʧʘʨʘʧʨʦʢʪʠʪʦʤ ʽ ʬʫʨʫʥʢʫʣʴʦʟʦʤ ʚʠʷʚʣʷʣʠ P. mirabilis, ʪʦʜʽ ʷʢ 1 ʰʪʘʤ  

P. vulgaris ʙʫʚ ʚʠʜʽʣʝʥʠʡ ʽʟ ʘʙʩʮʝʩʫ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʠʡ ʧʨʦʛʨʝʩ ʫ ʨʦʟʨʦʙʮʽ ʥʦʚʠʭ ʽ ʝʬʝʢʪʠʚʥʠʭ 

ʧʨʦʪʠʤʽʢʨʦʙʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ, ʧʠʪʘʥʥʷ ʫʩʧʽʰʥʦʾ ʪʝʨʘʧʽʾ 

ʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʥʝ ʚʪʨʘʯʘʶʪʴ ʘʢʪʫʘʣʴʥʦʩʪʽ. ʎʝ ʧʦʚ'ʷʟʘʥʦ ʟ 

ʰʠʨʦʢʠʤ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷʤ ʛʥʽʡʥʦ-ʩʝʧʪʠʯʥʠʭ ʽʥʬʝʢʮʽʡ ʫ ʭʚʦʨʠʭ 

ʭʽʨʫʨʛʽʯʥʦʛʦ ʧʨʦʬʽʣʶ ʷʢ ʧʝʨʚʠʥʥʠʭ, ʪʘʢ ʽ ʚʪʦʨʠʥʥʠʭ, ʱʦ ʻ 

ʙʘʢʪʝʨʽʘʣʴʥʠʤʠ ʫʩʢʣʘʜʥʝʥʥʷʤʠ ʽʥʰʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ʅʝ ʤʦʞʥʘ ʥʝ 

ʚʽʜʟʥʘʯʠʪʠ ʽ ʟʨʦʩʪʘʥʥʷ ʧʨʠ ʮʴʦʤʫ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʙʘʢʪʝʨʽʘʣʴʥʠʭ 

ʟʙʫʜʥʠʢʽʚ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ ʟʘ ʨʘʭʫʥʦʢ ʥʝʚʠʧʨʘʚʜʘʥʦ ʰʠʨʦʢʦʛʦ ʽ 

ʙʝʟʢʦʥʪʨʦʣʴʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. ɺʩʝ ʮʝ 

ʦʙʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʫʚʦʨʦʛʦ ʜʦʪʨʠʤʘʥʥʷ ʧʨʠʥʮʠʧʽʚ ʨʘʮʽʦʥʘʣʴʥʦʾ 

ʘʥʪʠʤʽʢʨʦʙʥʦʾ ʪʝʨʘʧʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ 

ʟʙʫʜʥʠʢʘ ʽʥʬʝʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ [8]. 

ʊʦʤʫ, ʥʘ ʥʘʩʪʫʧʥʦʤʫ ʝʪʘʧʽ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʘ ʜʦʩʣʽʜʞʝʥʘ 

ʯʫʪʣʠʚʽʩʪʴ ʚʠʜʽʣʝʥʠʭ ʙʘʢʪʝʨʽʡ ï ʟʙʫʜʥʠʢʽʚ ʛʥʽʡʥʦ-ʩʝʧʪʠʯʥʠʭ ʽʥʬʝʢʮʽʡ 

(P. aeruginosa, K. pneumoniae, K. oxytoca, P. mirabilis ʪʘ P. vulgaris) 

ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ. ɺʩʽ ʰʪʘʤʠ ʨʦʟʧʦʜʽʣʠʣʠ ʥʘ ʨʝʟʠʩʪʝʥʪʥʽ, ʧʦʤʽʨʥʦ 

ʯʫʪʣʠʚʽ ʪʘ ʯʫʪʣʠʚʽ. 

ɺʠʜʽʣʝʥʽ ʰʪʘʤʠ P. aeruginosa ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʴ ʟʥʘʯʥʦʶ 

ʯʫʪʣʠʚʽʩʪʶ ʜʦ ʽʤʽʧʝʥʝʤʫ, ʥʦʨʬʣʦʢʩʘʮʠʥʫ ʪʘ ʢʦ-ʪʨʠʤʦʢʩʘʟʦʣʫ. 

ʏʫʪʣʠʚʠʤʠ ʜʦ ʥʠʭ ʙʫʣʠ ʙʽʣʴʰʝ 67% ʰʪʘʤʽʚ. ʊʦʜʽ ʷʢ ʥʘʡʤʝʥʰʽ 

ʧʦʢʘʟʥʠʢʠ ʯʫʪʣʠʚʦʩʪʽ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʜʦ ʘʤʧʽʮʠʣʽʥ/ʩʫʣʴʙʘʢʪʘʤʫ, 

ʤʝʨʦʧʝʥʝʤʫ ʪʘ ʛʝʥʪʘʤʽʮʠʥʫ, ʜʦ ʷʢʠʭ ʯʫʪʣʠʚʠʤ ʙʫʚ ʣʠʰʝ 1 ʰʪʘʤ. 

ʉʝʨʝʜ ʚʠʜʽʣʝʥʠʭ ʰʪʘʤʽʚ ʙʘʢʪʝʨʽʡ ʨʦʜʫ Klebsiella ʥʘʡʙʽʣʴʰʘ 

ʢʽʣʴʢʽʩʪʴ ʙʫʣʠ ʯʫʪʣʠʚʠʤʠ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ ʢʣʘʩʫ ʢʘʨʙʦʧʝʥʝʤʽʚ 

(ʽʤʽʧʝʥʝʤʫ, ʤʝʨʦʧʝʥʝʤʫ). ʏʫʪʣʠʚʽʩʪʴ ʜʦ ʥʠʭ ʩʢʣʘʜʘʣʘ 89% ʪʘ  

67% ʚʽʜʧʦʚʽʜʥʦ. ʏʫʪʣʠʚʠʤ ʜʦ ʮʝʬʝʧʽʤʫ ʪʘ ʥʦʨʬʣʦʢʩʘʮʠʥʫ  

ʚʠʷʚʠʚʩʷ ʣʠʰʝ 1 ʰʪʘʤ, ʘ ʜʦ ʘʤʧʽʮʠʣʽʥʫ, ʘʤʧʽʮʠʣʽʥ/ʩʫʣʴʙʘʢʪʘʤʫ, 
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ʘʤʦʢʩʠʮʠʣʽʥ/ʢʣʘʚʫʣʘʥʘʪʫ ʪʘ ʮʝʬʦʧʝʨʘʟʦʥʫ ʚʟʘʛʘʣʽ ʯʫʪʣʠʚʠʭ ʰʪʘʤʽʚ 

ʚʠʷʚʣʝʥʦ ʥʝ ʙʫʣʦ. 

ɸʥʘʣʽʟ ʯʫʪʣʠʚʦʩʪʽ ʚʠʜʽʣʝʥʠʭ ʰʪʘʤʽʚ ʙʘʢʪʝʨʽʡ ʨʦʜʫ Proteus ʧʦʢʘʟʘʚ 

ʚʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ ʯʫʪʣʠʚʦʩʪʽ (ʧʦʥʘʜ 80% ʜʦʩʣʽʜʞʝʥʠʭ ʰʪʘʤʽʚ) ʜʦ 

ʜʝʷʢʠʭ ʮʝʬʘʣʦʩʧʦʨʠʥʽʚ (ʮʝʬʘʟʦʣʽʥʫ, ʮʝʬʦʧʝʨʘʟʦʥʫ ʪʘ ʮʝʬʪʨʠʘʢʩʦʥʫ), 

ʢʘʨʙʘʧʝʥʝʤʽʚ (ʽʤʽʧʝʥʝʤ, ʤʝʨʦʧʝʥʝʤ), ʛʝʥʪʘʤʽʮʠʥʫ, ʬʪʦʨʭʽʥʦʣʦʥʽʚ 

(ʥʦʨʬʣʦʢʩʘʮʠʥʫ, ʦʬʣʦʢʩʘʮʠʥʫ, ʮʠʧʨʦʬʣʦʢʩʘʮʠʥʫ) ʪʘ ʜʦʢʩʠʮʠʢʣʽʥʫ. 

ʅʘʡʥʠʞʯʠʡ ʧʦʢʘʟʥʠʢ ʯʫʪʣʠʚʦʩʪʽ ʜʦʩʣʽʜʞʝʥʠʭ ʧʨʦʪʝʾʚ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ 

ʜʦ ʮʝʬʝʧʽʤʫ ï ʯʫʪʣʠʚʠʤ ʜʦ ʥʴʦʛʦ ʙʫʚ ʣʠʰʝ 1 ʰʪʘʤ. 

ʆʪʞʝ, ʥʘʡʙʽʣʴʰʫ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ ʚʠʢʦʨʠʩʪʘʥʠʭ ʘʥʪʠʙʽʦʪʠʢʽʚ 

ʧʨʦʷʚʠʣʠ ʚʠʜʽʣʝʥʽ ʰʪʘʤʠ ʩʠʥʴʦʛʥʽʡʥʦʾ ʧʘʣʠʯʢʠ ʪʘ ʢʣʝʙʩʽʻʣʠ. ʂʽʣʴʢʽʩʪʴ 

ʧʦʣʽʨʝʟʠʩʪʝʥʪʥʠʭ ʰʪʘʤʽʚ (ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ ʪʨʴʦʭ ʘʥʪʠʙʽʦʪʠʢʽʚ ʽ 

ʙʽʣʴʰʝ) ʩʝʨʝʜ ʥʠʭ ʩʪʘʥʦʚʠʣʘ 67% ʪʘ 56% ʚʽʜʧʦʚʽʜʥʦ. ɺʠʜʽʣʝʥʽ ʞ ʧʨʦʪʝʾ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʙʽʣʴʰʦʶ ʯʫʪʣʠʚʽʩʪʶ, ʩʝʨʝʜ ʥʠʭ 1 ʰʪʘʤ ʙʫʚ 

ʯʫʪʣʠʚʠʤ ʜʦ ʚʩʽʭ ʚʠʢʦʨʠʩʪʘʥʠʭ ʘʥʪʠʙʽʦʪʠʢʽʚ, ʘ ʽʥʰʽ ʧʨʦʷʚʣʷʣʠ 

ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʧʝʨʝʚʘʞʥʦʾ ʙʽʣʴʰʦʩʪʽ ʧʨʝʧʘʨʘʪʽʚ. ʇʦʣʽʨʝʟʠʩʪʝʥʪʥʠʭ 

ʰʪʘʤʽʚ ʩʝʨʝʜ ʚʠʚʯʝʥʠʭ ʧʨʦʪʝʾʚ ʚʠʷʚʣʝʥʦ ʥʝ ʙʫʣʦ. 
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ɹɯʆʃʆɻɯʏʅɯ ɺʃɸʉʊʀɺʆʉʊɯ ɹɸʂʊɽʈɯʁ ʈʆɼʋ BACILLUS ï
ɸʅʊɸɻʆʅɯʉʊɯɺ ɿɹʋɼʅʀʂɯɺ ʍɺʆʈʆɹ ʈʆʉʃʀʅ 

ɯʚʘʥʦʚʘ ɯ.ʊ., ʏʝʨʝʚʘʯ ʅ.ɺ., ɼʨʝʛʚʘʣʴ ʆ.ɸ., ʉʢʣʷʨ ʊ.ɺ. 

ɼʥʽʧʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʆʣʝʩʷ ɻʦʥʯʘʨʘ 

 

ɺʽʜʦʤʦ, ʱʦ ʦʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʧʨʠʯʠʥ ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʶ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʻ ʭʚʦʨʦʙʠ, ʩʧʨʠʯʠʥʝʥʽ ʙʘʢʪʝʨʽʷʤʠ ʽ 

ʛʨʠʙʘʤʠ. ʉʚʽʪʦʚʽ ʚʪʨʘʪʠ ʚʽʜ ʥʠʭ ʩʪʘʥʦʚʣʷʪʴ 15 % ʧʦʪʝʥʮʽʡʥʦʛʦ ʚʨʦʞʘʶ, 

ʥʝ ʚʨʘʭʦʚʫʶʯʠ ʚʪʨʘʪ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ. ʇʦʩʠʣʝʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʽʤʽʯʥʠʭ 

ʟʘʩʦʙʽʚ ʜʣʷ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ, ʧʨʠʟʚʝʣʦ  ʜʦ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ ʪʘ ʜʦ 

ʧʦʷʚʠ ʥʦʚʠʭ ʬʦʨʤ ʧʘʪʦʛʝʥʽʚ, ʩʪʽʡʢʠʭ ʜʦ ʭʽʤʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. ʋ ʟʚôʷʟʢʫ ʟ 

ʮʠʤ, ʘʢʪʫʘʣʴʥʦʶ ʻ ʨʦʟʨʦʙʢʘ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ  ʽʥʪʝʛʨʦʚʘʥʠʭ ʩʠʩʪʝʤ 

ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ,  ʷʢʘ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʭʽʤʽʯʥʠʭ ʪʘ ʙʽʦʣʦʛʽʯʥʠʭ  ʤʝʪʦʜʽʚ [1]. 

ɼʦ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʷʢʽ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʩʢʣʘʜʽ 

ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʚʽʜ ʭʚʦʨʦʙ, ʥʘʣʝʞʘʪʴ 

ʙʘʢʪʝʨʽʾ ʨʦʜʫ Bacillus, ʷʢʽ, ʟʘʚʜʷʢʠ ʩʚʦʾʤ ʫʥʽʢʘʣʴʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ, 

ʧʨʠʛʥʽʯʫʶʪʴ ʨʽʩʪ ʬʽʪʦʧʘʪʦʛʝʥʥʦʾ ʤʽʢʨʦʬʣʦʨʠ ʪʘ ʧʨʦʷʚʣʷʶʪʴ 

ʨʽʩʪʩʪʠʤʫʣʶʶʯʫ ʜʽʶ. ʇʨʝʜʩʪʘʚʥʠʢʠ ʮʴʦʛʦ ʨʦʜʫ  ʰʠʨʦʢʦ 

ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʚ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ (ʧʦʚʽʪʨʷ, ʚʦʜʘ, ˇʨʫʥʪ, 

ʧʨʦʜʫʢʪʠ ʭʘʨʯʫʚʘʥʥʷ, ʢʦʨʤʠ ʪʦʱʦ). ɺ ʟʥʘʯʥʠʭ ʢʽʣʴʢʦʩʪʷʭ ʚʦʥʠ 

ʧʨʠʩʫʪʥʽ ʫ ʩʢʣʘʜʽ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʥʦʨʤʦʬʣʦʨʠ ʤʽʢʨʦʙʽʦʮʝʥʦʟʫ ʣʶʜʝʡ, 

ʪʚʘʨʠʥ, ʨʦʩʣʠʥ [2]. ʇʝʨʝʢʦʥʣʠʚʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʝʚʦʣʶʮʽʡʥʦ ʩʪʚʦʨʝʥʝ 

ʩʧʽʚʽʩʥʫʚʘʥʥʷ ʙʘʢʪʝʨʽʡ ʨʦʜʫ Bacillus ʟ ʪʝʧʣʦʢʨʦʚʥʠʤʠ ʽ ʨʦʩʣʠʥʘʤʠ ʻ 

ʚʟʘʻʤʥʦ ʢʦʨʠʩʥʠʤ [3]. 

ʊʝʦʨʝʪʠʯʥʠʤ ʦʙˇʨʫʥʪʫʚʘʥʥʷʤ ʟʘʩʪʦʩʫʚʘʥʥʷ  ʙʘʢʪʝʨʽʡ ʨʦʜʫ Bacillus 

ʜʣʷ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʚʽʜ ʭʚʦʨʦʙ  ʻ ʧʦʻʜʥʘʥʥʷ ʚ ʥʠʭ ʪʘʢʠʭ ʚʘʞʣʠʚʠʭ 

ʷʢʦʩʪʝʡ ʷʢ ʘʢʪʠʚʥʘ ʚʠʙʽʨʢʦʚʘ ʜʽʷ ʥʘ ʬʽʪʦʧʘʪʦʛʝʥʥʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ, 

ʚʠʩʦʢʘ ʙʽʦʩʠʥʪʝʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ (ʫ ʪʦʤʫ ʯʠʩʣʽ ʬʝʨʤʝʥʪʘʪʠʚʥʘ), 

ʙʝʟʧʝʯʥʽʩʪʴ ʜʣʷ ʪʝʧʣʦʢʨʦʚʥʠʭ ʪʘ ʾʭ ʥʦʨʤʘʣʴʥʦʾ ʤʽʢʨʦʬʣʦʨʠ, ʚʠʩʦʢʘ 

ʩʪʽʡʢʽʩʪʴ ʜʦ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [4]. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʚʯʝʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʙʘʢʪʝʨʽʡ 

ʨʦʜʫ Bacillus, ʚʠʜʽʣʝʥʠʭ ʽʟ ʟʨʘʟʢʽʚ ˇʨʫʥʪʫ ʯʦʨʥʦʟʝʤʫ ʟʚʠʯʘʡʥʦʛʦ, ʪʘ ʾʭ 

ʚʟʘʻʤʦʚʽʜʥʦʩʠʥ ʟ ʬʽʪʦʧʘʪʦʛʝʥʥʠʤʠ ʙʘʢʪʝʨʽʷʤʠ. 

ʇʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʠʭ, ʢʫʣʴʪʫʨʘʣʴʥʠʭ ʪʘ 

ʬʽʟʽʦʣʦʛʦ-ʙʽʦʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. 

ʄʽʢʨʦʩʢʦʧʫʚʘʥʥʷ ʧʨʝʧʘʨʘʪʽʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʽʟʦʣʷʪʽʚ ˇʨʫʥʪʦʚʠʭ 

ʙʘʢʪʝʨʽʡ ʧʦʢʘʟʘʣʦ, ʱʦ ʚʩʽ 9 ʽʟʦʣʷʪʽʚ ʫʪʚʦʨʶʚʘʣʠ ʢʣʽʪʠʥʠ ʫ ʬʦʨʤʽ 

ʧʨʘʚʠʣʴʥʠʭ ʧʘʣʠʯʦʢ, ʷʢʽ ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʴ ʧʦ ʦʜʥʽʡ-ʜʚʽ ʪʘ ʫ ʣʘʥʮʶʞʢʘʭ 

ʨʽʟʥʦʾ ʜʦʚʞʠʥʠ. ɿʘ ɻʨʘʤʦʤ  ʬʘʨʙʫʚʘʣʠʩʷ ʧʦʟʠʪʠʚʥʦ. ʇʦʯʠʥʘʶʯʠ ʟ 
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ʜʨʫʛʦʾ ʜʦʙʠ, ʚ ʢʣʽʪʠʥʘʭ ʚʠʷʚʣʷʣʠʩʷ ʝʥʜʦʩʧʦʨʠ ʝʣʽʧʪʠʯʥʦʾ ʬʦʨʤʠ, 

ʨʦʟʪʘʰʦʚʘʥʽ ʮʝʥʪʨʘʣʴʥʦ, ʥʘ 3-4 ʜʦʙʫ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʤʘʩʦʚʝ 

ʩʧʦʨʦʫʪʚʦʨʝʥʥʷ. 

ɺʩʽ ʽʟʦʣʷʪʠ ʜʦʙʨʝ ʨʦʩʣʠ ʥʘ ʱʽʣʴʥʠʭ ʧʦʞʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ. 

ʅʘʡʙʽʣʴʰ ʤʘʩʠʚʥʠʡ ʨʽʩʪ ʚʽʜʤʽʯʝʥʦ ʥʘ ʤôʷʩʦ-ʧʝʧʪʦʥʥʦʤʫ ʘʛʘʨʽ ʪʘ 

ʛʣʶʢʦʟʦ-ʢʘʨʪʦʧʣʷʥʦʤʫ ʘʛʘʨʽ. ʂʦʣʦʥʽʾ ʢʨʝʤʦʚʽ, ʤʘʪʦʚʽ, ʧʘʩʪʦʧʦʜʽʙʥʦʾ 

ʢʦʥʩʠʩʪʝʥʮʽʾ, ʢʨʘʾ ʭʚʠʣʷʩʪʽ, ʟʫʙʯʘʩʪʽ ʘʙʦ ʨʠʟʦʾʜʥʽ, ʧʦʚʝʨʭʥʷ ʛʣʘʜʝʥʴʢʘ 

ʪʘ ʟʤʦʨʰʢʫʚʘʪʘ. 

ʈʽʩʪ  ʫ ʤôʷʩʦ-ʧʝʧʪʦʥʥʦʤʫ ʙʫʣʴʦʥʽ ʫʩʽʭ ʽʟʦʣʷʪʽʚ ʩʫʧʨʦʚʦʜʞʫʚʘʚʩʷ 

ʨʽʚʥʦʤʽʨʥʠʤ ʧʦʤʫʪʥʽʥʥʷʤ ʩʝʨʝʜʦʚʠʱʘ, ʫʪʚʦʨʝʥʥʷʤ ʧʣʽʚʢʠ ʯʠ ʦʩʘʜʫ. 

ɿʘ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʪʘ ʢʫʣʴʪʫʨʘʣʴʥʠʤʠ ʦʟʥʘʢʘʤʠ, ʫʩʽ ʽʟʦʣʷʪʠ ʙʫʣʦ 

ʚʽʜʥʝʩʝʥʦ  ʜʦ ʨʦʜʫ Bacillus. 

ɸʥʪʘʛʦʥʽʩʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʽʟʦʣʷʽʚ ʚʠʜʽʣʝʥʠʭ ʙʘʢʪʝʨʽʡ ʙʫʣʦ 

ʜʦʩʣʽʜʞʝʥʦ ʤʝʪʦʜʦʤ ʚʽʜʩʪʨʦʯʝʥʦʛʦ ʘʥʪʘʛʦʥʽʟʤʫ. ʋ ʷʢʦʩʪʽ ʪʝʩʪ-ʢʫʣʴʪʫʨ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʰʪʘʤʠ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʙʘʢʪʝʨʽʡ ʽʟ ʢʦʣʝʢʮʽʾ ʢʫʣʴʪʫʨ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ɯʥʩʪʠʪʫʪʫ ʤʽʢʨʦʙʽʦʣʦʛʽʾ ʽ ʚʽʨʫʩʦʣʦʛʽʾ ʽʤ. ɼ. ʂ.ɿʘʙʦʣʦʪʥʦʛʦ 

ʅɸʅ ʋʢʨʘʾʥʠ: Pseudomonas syriengae pv. lachrymans IMB 7595, 

Xanthomonas campestris IMB 8003ʙ, Pseudomonas syriengae pv. 

atrofaciens IMB 8254, Pectobacterium carotovorum IMB 8982. 

ɯʟ 9 ʚʠʧʨʦʙʫʚʘʥʠʭ ʽʟʦʣʷʪʽʚ ˇʨʫʥʪʦʚʠʭ ʙʘʢʪʝʨʽʡ 5 ʧʨʦʷʚʠʣʠ 

ʘʥʪʘʛʦʥʽʩʪʠʯʥʫ ʜʽʶ ʚʽʜʥʦʩʥʦ ʧʨʦʪʝʩʪʦʚʘʥʠʭ ʬʽʪʦʧʘʪʦʛʝʥʽʚ.  ɯʟʦʣʷʪʠ ˉ3 

ʪʘ ˉ6 ʧʨʠʛʥʽʯʫʚʘʣʠ ʨʽʩʪ ʫʩʽʭ ʚʠʱʝ ʟʘʟʥʘʯʝʥʠʭ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ 

ʙʘʢʪʝʨʽʡ. ɿʦʥʠ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʜʣʷ ʽʟʦʣʷʪʫ ˉ3 ʢʦʣʠʚʘʣʠʩʴ ʚʽʜ 12,5 ʜʦ 

25,0 ʤʤ. ʅʘʡʙʽʣʴʰʝ ʧʨʠʛʥʽʯʝʥʥʷ ʨʦʩʪʫ ʚʽʜʤʽʯʝʥʦ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 

ʪhʘʤʫ P. syriengae pv. lachrymans.  ɯʟʦʣʷʪ ˉ6 ʥʘʡʙʽʣʴʰʝ ʧʨʠʛʥʽʯʫʚʘʚ 

ʨʽʩʪ  X. campestris (ʟʦʥʘ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ï 28,5ʤʤ), ʧʦʢʘʟʘʚ ʚʠʩʦʢʫ 

ʘʥʪʘʛʦʥʽʩʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʜʦ P. syriengae pv. lachrymans (21,3 ʤʤ) ʽ 

ʜʝʱʦ ʥʠʞʯʫ ʜʦ P. syriengae pv. ʘtrofaciens ʪʘ P. carotovorum (ʪʘʙʣ.). 

ɯʟʦʣʷʪ ˉ8 ʙʫʚ ʚʠʩʦʢʦʘʢʪʠʚʥʠʤ ʜʦ X. campestris ʟ ʟʦʥʦʶ ʧʨʠʛʥʽʯʝʥʥʷ 

29,1 ʤʤ, ʘ ʽʟʦʣʷʪ ˉ9 ï ʜʦ P. syriengae pv. lachrymans ʟ ʟʦʥʦʶ 

ʧʨʠʛʥʽʯʝʥʥʷ 20,5ʤʤ.  ɯʟʦʣʷʪ ˉ1 ʧʨʠʛʥʽʯʫʚʘʚ ʨʽʩʪ ʣʠʰʝ X. campestris 

(27,3 ʤʤ). ɯʟʦʣʷʪʠ ˉ8 ʪʘ ˉ9 ʽʥʛʽʙʫʚʘʣʠ ʨʽʩʪ ʪʨʴʦʭ ʬʽʪʦʧʘʪʦʛʝʥʥʽʚ ʟʘ 

ʚʠʢʣʶʯʝʥʥʷʤ P. carotovorum. ʎʝʡ ʟʙʫʜʥʠʢ ʩʣʘʙʦ ʽʥʛʽʙʫʚʘʚʩʷ ʪʽʣʴʢʠ 

ʜʚʦʤʘ ʜʦʩʣʽʜʞʝʥʠʤʠ ʽʟʦʣʷʪʘʤʠ ï ˉ3 ʪʘ ˉ6. 

ɯʜʝʥʪʠʬʽʢʘʮʽʶ ʜʦ ʚʠʜʫ ʥʘʡʙʽʣʴʰ ʘʢʪʠʚʥʠʭ ʘʥʪʘʛʦʥʽʩʪʽʚ 

ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʬʽʟʽʦʣʦʛʦ-ʙʽʦʭʽʤʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ. ʋʩʽ ʜʦʩʣʽʜʞʝʥʽ 

ʽʟʦʣʷʪʠ ʚʽʜʥʦʚʣʶʚʘʣʠ ʥʽʪʨʘʪʠ ʜʦ ʥʽʪʨʠʪʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʮʠʪʨʘʪ ʫ 

ʷʢʦʩʪʽ ʻʜʠʥʦʛʦ ʜʞʝʨʝʣʘ ʚʫʛʣʝʮʶ, ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʽʟʦʣʷʪʫ ˉ1, 

ʫʪʚʦʨʶʚʘʣʠ ʘʮʝʪʠʣʤʝʪʠʣʢʘʨʘʙʽʥʦʣ, ʨʦʩʣʠ ʧʨʠ ʨʅ 5,7, ʫʪʚʦʨʶʚʘʣʠ 

ʘʤʽʘʢ ʪʘ ʩʽʨʢʦʚʦʜʝʥʴ ʧʨʠ ʨʦʩʪʽ ʚ ʄʇɹ, ʞʦʜʝʥ ʟ ʽʟʦʣʷʪʽʚ ʥʝ ʫʪʚʦʨʶʚʘʚ 

ʽʥʜʦʣ. ʋʩʽ ʽʟʦʣʷʪʠ ʜʘʚʘʣʠ ʨʽʩʪ ʥʘ ʄʇɹ ʟ 7 % NaCl, ʽ ʥʝ ʨʦʩʪʣʠ ʧʨʠ 10 %. 
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ʊʘʙʣʠʮʷ 

ɸʥʪʘʛʦʥʽʩʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʰʪʘʤʽʚ ʙʘʢʪʝʨʽʡ ʨʦʜʫ Bacillus  ʜʦ 

ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʙʘʢʪʝʨʽʡ 

ɯʟʦʣ
ʷʪʠ 

Pseudomonas 
syriengae pv. 
lachrymans 
IMB 7595 

Xanthomonas 
campestris 
IMB 8003ʙ 

Pseudomonas 
syriengae pv. 
atrofaciens 
IMB8254 

Pectobacterium 
carotovorum 

IMB8982 
ɺʠʜ 

 ɼʽʘʤʝʪʨ ʟʦʥʠ ʧʨʠʛʥʽʯʝʥʥʷ ʨʦʩʪʫ (ʤʤ)  

ˉ1 - 27,3Ñ2,1 - - B. subtilis. 

ˉ3 25,0Ñ1,0 21,1Ñ1,1 15,8Ñ0,9 12,5Ñ0,2 B.megaterium 

ˉ6 21,3Ñ0,6 28,5Ñ2,0 14,4Ñ0,4 14,7Ñ0,7 B. brevis 

ˉ8 19,3Ñ0,8 29,1Ñ1,6 9,3Ñ0,3 - B. firmus 

ˉ9 20,5Ñ0,7 11,9Ñ0,5 15,5Ñ0,4 - B. brevis 

 

ʋʩʽ ʽʟʦʣʷʪʠ ʧʨʦʷʚʠʣʠ ʢʘʪʘʣʘʟʥʫ, ʣʽʧʘʟʥʫ ʪʘ ʘʤʽʣʦʣʽʪʠʯʥʫ 

ʘʢʪʠʚʥʽʩʪʴ. ɯʟʦʣʷʪʠ ˉ6, ˉ8, ˉ9, ʢʨʽʤ ʧʦʧʝʨʝʜʥʽʭ, ʧʨʦʷʚʠʣʠ ʽ 

ʣʝʮʠʪʠʥʘʟʥʫ ʘʢʪʠʚʥʽʩʪʴ. ʋʩʽ ʽʟʦʣʷʪʠ ʜʘʣʠ ʧʦʟʠʪʠʚʥʠʡ ʨʝʟʫʣʴʪʘʪ ʫ ʪʝʩʪʽ 

ʥʘ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʪʝʦʣʽʟʫ ʢʘʟʝʾʥʫ. 

ɿʘ ʦʟʥʘʢʦʶ ʫʪʚʦʨʝʥʥʷ ʢʠʩʣʦʪʠ ʽʟ ʚʫʛʣʝʚʦʜʽʚ ʰʪʘʤʠ ʜʝʱʦ 

ʚʽʜʨʽʟʥʷʣʠʩʷ.ɺʩʽ ʜʦʩʣʽʜʞʝʥʥʽ ʢʫʣʴʪʫʨʠ ʜʘʣʠ ʨʽʩʪ ʥʘ ʩʝʨʝʜʦʚʠʱʘʭ ʟ 

ʛʣʶʢʦʟʦʶ, ʘʨʘʙʽʥʦʟʦʶ, ʢʩʠʣʦʟʦʶ, ʤʘʥʽʪʦʤ. ʇʨʦʪʝ ʘʢʪʠʚʥʝ 

ʢʠʩʣʦʪʦʫʪʚʦʨʝʥʥʷ ʥʘ ʫʩʽʭ ʧʝʨʝʣʽʯʝʥʠʭ ʜʞʝʨʝʣʘʭ ʚʫʛʣʝʮʶ ʚʽʜʤʽʯʝʥʦ 

ʪʽʣʴʢʠ  ʜʣʷ ʽʟʦʣʷʪʫ ˉ1, ʷʢ ʚ ʘʝʨʦʙʥʠʭ, ʪʘʢ ʽ ʚ ʘʥʘʝʨʦʙʥʠʭ ʫʤʦʚʘʭ. 

ʉʣʘʙʢʝ ʢʠʩʣʦʪʦʫʪʚʦʨʝʥʥʷ ʥʘ ʩʝʨʝʜʦʚʠʱʽ ʟ ʛʣʶʢʦʟʦʶ ʪʘ ʤʘʥʽʪʦʤ 

ʚʽʜʤʽʯʝʥʦ ʜʣʷ ʽʟʦʣʷʪʫ ˉ8, ʘ ʜʣʷ ʽʟʦʣʷʪʫ ˉ3 ʪʽʣʴʢʠ ʥʘ ʩʝʨʝʜʦʚʠʱʽ ʟ 

ʛʣʶʢʦʟʦʶ. ɯʟʦʣʷʪʠ ˉ3, ˉ6, ˉ9, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʥʘʷʚʥʽʩʪʴ ʨʦʩʪʫ, 

ʢʠʩʣʦʪʫ ʥʝ ʫʪʚʦʨʶʚʘʣʠ. ɾʦʜʝʥ ʽʟ ʽʟʦʣʷʪʽʚ ʧʨʠ ʫʪʠʣʽʟʘʮʽʾ ʚʫʛʣʝʚʦʜʽʚ ʥʝ 

ʫʪʚʦʨʶʚʘʚ ʛʘʟʫ. 

ʇʦʨʽʚʥʷʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʠʭ, ʢʫʣʴʪʫʨʘʣʴʥʠʭ ʪʘ ʬʽʟʽʦʣʦʛʦ-

ʙʽʦʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʜʦʩʣʽʜʞʝʥʠʭ ʽʟʦʣʷʪʽʚ ʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, 

ʥʘʚʝʜʝʥʠʤʠ ʫ ɺʠʟʥʘʯʥʠʢʫ ʙʘʢʪʝʨʽʡ ɹʝʨʛʽ [5], ʜʦʟʚʦʣʠʚ ʟʜʽʡʩʥʠʪʠ ʾʭ 

ʽʜʝʥʪʠʬʽʢʘʮʽʶ. ɿʘ ʢʦʤʧʣʝʢʩʦʤ ʦʟʥʘʢ ʽʟʦʣʷʪ ˉ1 ʚʽʜʥʝʩʝʥʦ ʜʦ ʚʠʜʫ B. 

subtilis,  ˉ3 ï ʜʦ ʚʠʜʫ B. megaterium,  ˉ6 ʽ ˉ9 ï ʜʦ ʚʠʜʫ  B. brevis,  

ˉ8 ï  ʜʦ B. firmus. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʟʥʘʯʝʥʥʷ ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʚʠʜʽʣʝʥʠʭ 

ʰʪʘʤʽʚ ˇʨʫʥʪʦʚʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʧʦʢʘʟʘʣʦ, ʱʦ ʽʟ 5-ʪʠ ʜʦʩʣʽʜʞʝʥʠʭ 

ʰʪʘʤʽʚ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʙʽʦʧʨʝʧʘʨʘʪʫ ʧʨʦʪʠ 

ʟʙʫʜʥʠʢʽʚ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʭʚʦʨʦʙ ʨʦʩʣʠʥ ʻ ʰʪʘʤʠ B. cereus ˉ3 ʪʘ B. 

brevis ˉ6, ʷʢʽ ʧʨʠʛʥʽʯʫʚʘʣʠ ʨʽʩʪ ʫʩʽʭ ʪʝʩʪ-ʦʙôʻʢʪʽʚ.  

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 
1. ɿʚʷʛʠʥʮʝʚ ɼ.ɻ. ʇʦʯʚʘ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ / ɼ. ɻ. ɿʚʷʛʠʥʮʝʚ. ï ʄ.: ʀʟʜ-ʚʦ ʄɻʋ, 

2006. ï 255ʩ. 
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2. ɹʘʢʫʣʠʥʘ ʃ. ʌ. ʇʨʦʙʠʦʪʠʢʠ ʥʘ ʦʩʥʦʚʝ ʩʧʦʨʦʦʙʨʘʟʫʶʱʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 
ʨʦʜʘ Bacillus ʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʚʝʪʝʨʠʥʘʨʠʠ / ʃ.ʌ. ɹʘʢʫʣʠʥʘ, 
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ɼʥʽʧʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʆʣʝʩʷ ɻʦʥʯʘʨʘ 

 

ɼʠʩʙʽʦʪʠʯʥʽ ʩʠʥʜʨʦʤʠ, ʚʠʢʣʠʢʘʥʽ ʩʫʪʪʻʚʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʩʢʣʘʜʫ 

ʤʽʢʨʦʙʽʦʪʠ ʫʨʦʛʝʥʽʪʘʣʴʥʦʛʦ ʪʨʘʢʪʫ, ʻ ʬʘʢʪʦʨʦʤ ʨʠʟʠʢʫ ʽ ʧʨʠʯʠʥʦʶ 

ʨʦʟʚʠʪʢʫ ʽʥʬʝʢʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʨʝʧʨʦʜʫʢʪʠʚʥʽʡ ʩʠʩʪʝʤʽ 

ʤʘʢʨʦʦʛʨʘʥʽʟʤʫ. ɼʠʩʙʽʦʪʠʯʥʽ ʩʪʘʥʠ ʩʪʘʪʝʚʦʾ ʩʬʝʨʠ ʦʙʫʤʦʚʣʶʶʪʴ 

ʚʽʜʩʫʪʥʽʩʪʴ ʩʧʝʮʠʬʽʯʥʠʭ ʩʠʤʧʪʦʤʽʚ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʧʝʨʝʚʘʞʘʥʥʷ 

ʩʪʝʨʪʦʾ ʢʣʽʥʽʯʥʦʾ ʢʘʨʪʠʥʠ, ʚʠʩʦʢʫ ʡʤʦʚʽʨʥʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʭʨʦʥʽʯʥʠʭ 

ʬʦʨʤ ʽ ʨʦʟʚʠʪʦʢ ʧʦʨʫʰʝʥʴ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʬʫʥʢʮʽʾ [1,2].  

ɺʩʝ ʮʝ ʩʧʦʥʫʢʘʻ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʧʦʩʪʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʢʽʣʴʢʽʩʥʦʛʦ 

ʪʘ ʷʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʤʽʢʨʦʙʽʦʤʫ ʫʨʦʛʝʥʽʪʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʫ ʧʨʝʜʩʪʘʚʥʠʢʽʚ 

ʨʽʟʥʠʭ ʚʝʨʩʪʚ ʥʘʩʝʣʝʥʥʷ.   

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʫ 2017-2018 ʨʦʢʘʭ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʦʙʩʪʝʞʝʥʥʷ 

1423 ʦʩʽʙ ʨʽʟʥʦʛʦ ʚʽʢʫ ʽ ʩʪʘʪʽ ï ʧʘʮʽʻʥʪʽʚ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ ʤ. 

ɼʥʽʧʨʦ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʴ ʫ 61% ʞʽʥʦʢ ʽ 15% ʯʦʣʦʚʽʢʽʚ ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ ʜʠʩʙʽʦʪʠʯʥʽ ʧʦʨʫʰʝʥʥʷ ʚ ʩʢʣʘʜʽ ʤʽʢʨʦʙʽʦʪʠ ʫʨʦʛʝʥʽʪʘʣʴʥʦʛʦ 

ʪʨʘʢʪʫ. ʂʽʣʴʢʽʩʥʽ ʪʘ ʷʢʽʩʥʽ ʟʤʽʥʠ ʚ ʤʽʢʨʦʙʥʦʤʫ ʧʝʡʟʘʞʽ ʧʨʦʷʚʣʷʣʠʩʴ ʫ 

ʥʘʜʣʠʰʢʦʚʦʤʫ ʨʦʟʚʠʪʢʫ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʠʭ ʪʘ 

ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʪʘ ʟʤʝʥʰʝʥʥʽ ʪʠʪʨʽʚ ʣʘʢʪʦ- ʪʘ ʙʽʬʽʜʦʬʣʦʨʠ. 

ʄʦʥʦʢʫʣʴʪʫʨʠ ʘʝʨʦʙʥʠʭ ʽ ʘʥʘʝʨʦʙʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʚʠʜʽʣʷʣʠ ʫ 29% 

ʧʘʮʽʻʥʪʽʚ, ʟʥʘʯʥʦ ʯʘʩʪʽʰʝ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʨʽʟʥʽ ʟʘ ʩʢʣʘʜʦʤ ʤʽʢʨʦʙʥʽ 

ʘʩʦʮʽʘʮʽʾ (ʙʽʣʴʰ ʥʽʞ ʫ 68% ʚʠʧʘʜʢʽʚ) ʟ ʧʝʨʝʚʘʞʘʥʥʷʤ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ï 

ʤʘʨʢʝʨʽʚ ʜʠʩʙʽʦʪʠʯʥʠʭ ʩʪʘʥʽʚ. ʂʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʯʘʩʪʦʪʠ 

ʟʫʩʪʨʽʯʘʣʴʥʦʩʪʽ ʽʥʜʠʢʘʪʦʨʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ ʤʽʢʨʦʙʽʦʮʝʥʦʟʘʭ ʞʽʥʦʢ ʽ 

ʯʦʣʦʚʽʢʽʚ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʣʠʩʴ: ʜʨʽʜʞʝʧʦʜʽʙʥʽ ʛʨʠʙʠ ʨ. Candida ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ ʚ 53% ʚʠʧʘʜʢʘʭ ʫ ʞʽʥʦʢ ʽ 23% ʯʦʣʦʚʽʢʽʚ; ʙʘʢʪʝʨʽʾ ʨ. 

Staphylococcus ï ʫ 41% ʞʽʥʦʢ ʽ 42% ʯʦʣʦʚʽʢʽʚ; ʨ. Streptococcus ï ʫ 44% 
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ʞʽʥʦʢ ʪʘ 37%  ʯʦʣʦʚʽʢʽʚ; ʙʘʢʪʝʨʽʾ ʚʠʜʫ Gardnerella vaginalis ï ʫ 84% 

ʞʽʥʦʢ ʽ 5% ʯʦʣʦʚʽʢʽʚ. 

ɿʘ ʦʪʨʠʤʘʥʠʤʠ ʜʘʥʠʤʠ ʥʘ ʫʨʦʛʝʥʽʪʘʣʴʥʠʡ ʜʠʩʙʽʦʟ ʩʪʨʘʞʜʘʣʠ 

ʧʝʨʝʚʘʞʥʦ ʞʽʥʢʠ ʪʘ ʯʦʣʦʚʽʢʠ ʨʘʥʥʴʦʛʦ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʽʢʫ ï ʚʽʜ 18 ʜʦ 

27 ʨʦʢʽʚ. ɿʘʭʚʦʨʶʚʘʥʥʷ ʚʠʷʚʣʷʣʠ ʧʨʘʢʪʠʯʥʦ ʟ ʦʜʥʘʢʦʚʦʶ ʯʘʩʪʦʪʦʶ ʷʢ 

ʫ ʦʩʽʙ, ʷʢʽ ʧʝʨʝʙʫʚʘʣʠ ʫ ʰʣʶʙʽ (51%), ʪʘʢ ʽ ʫ ʪʠʭ, ʱʦ ʤʘʣʠ ʚʠʧʘʜʢʦʚʽ 

ʩʪʘʪʝʚʽ ʢʦʥʪʘʢʪʠ (49%) ï ʮʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʥʘʯʫʱʽʩʪʴ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ, 

ʚʠʷʚʣʝʥʠʭ ʫ 100% ʦʙʩʪʝʞʝʥʠʭ ʟ ʧʦʟʠʪʠʚʥʠʤ ʨʝʟʫʣʴʪʘʪʦʤ.  

ʋ 71% ʧʘʮʽʻʥʪʦʢ ʟ ʜʘʚʥʽʩʪʶ ʟʘʭʚʦʨʶʚʘʥʥʷ ʙʽʣʴʰʝ ʨʦʢʫ ʽ 

ʨʝʮʠʜʠʚʘʤʠ ʧʽʩʣʷ ʣʽʢʫʚʘʥʥʷ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʩʫʧʫʪʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʟ ʥʠʭ 

ʫ 35% ʭʨʦʥʽʯʥʽ ʽʥʬʝʢʮʽʾ ʩʝʯʦʩʪʘʪʝʚʠʭ ʦʨʛʘʥʽʚ, ʫ 36% ʭʨʦʥʽʯʥʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ; ʫ 30% ʧʘʮʽʻʥʪʦʢ ʟ ʜʘʚʥʽʩʪʶ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʜʦ ʪʨʴʦʭ ʤʽʩʷʮʽʚ ʚ ʘʥʘʤʥʝʟʽ ʙʫʣʠ ʚʢʘʟʽʚʢʠ ʥʘ ʚʠʧʘʜʢʦʚʽ 

ʩʪʘʪʝʚʽ ʢʦʥʪʘʢʪʠ. ɺʽʜʧʦʚʽʜʥʦ, ʚ ʧʘʪʦʛʝʥʝʟʽ ʜʠʩʙʽʦʟʽʚ ʧʦʨʷʜ ʟ ʝʥʜʦ-

ʛʝʥʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʨʠʟʠʢʫ ʤʘʻ ʟʥʘʯʝʥʥʷ ʽ ʩʪʘʪʝʚʠʡ ʰʣʷʭ ʧʝʨʝʜʘʯʽ.  

  

85% ʚʠʧʘʜʢʽʚ, ʯʘʩʪʢʘ ʛʦʩʪʨʦʛʦ ʜʠʩʙʽʦʟʫ ʩʢʣʘʜʘʣʘ ʪʽʣʴʢʠ 16%. ʂʣʽʥʽʯʥʽ 

ʧʨʦʷʚʠ ʜʠʩʙʽʦʪʠʯʥʠʭ ʩʪʘʥʽʚ ʥʝ ʟʘʚʞʜʠ ʥʦʩʠʣʠ ʤʘʥʽʬʝʩʪʥʠʡ ʭʘʨʘʢʪʝʨ, 

ʧʨʠʙʣʠʟʥʦ ʫ 50% ʧʘʮʽʻʥʪʦʢ ʜʠʩʙʽʦʟ, ʚʟʘʛʘʣʽ, ʧʨʦʪʽʢʘʚ ʣʘʪʝʥʪʥʦ. ʋ ʪʦʡ 

ʞʝ ʯʘʩ ʥʘ ʬʦʥʽ ʩʢʨʠʪʦʛʦ ʘʙʦ ʷʚʥʦʛʦ ʜʠʩʙʽʦʪʠʯʥʦʛʦ ʩʠʥʜʨʦʤʫ ʤʘʡʞʝ 

25% ʧʘʮʽʻʥʪʦʢ ʩʪʨʘʞʜʘʣʠ ʥʘ ʫʨʝʪʨʠʪ, ʘ ʫ ʢʦʞʥʦʾ ʜʝʩʷʪʦʾ ʙʫʣʦ 

ʜʽʘʛʥʦʩʪʦʚʘʥʦ ʧʨʦʢʪʠʪ, ʱʦ ʨʘʥʽʰʝ ʥʝ ʚʚʘʞʘʣʦʩʴ ʭʘʨʘʢʪʝʨʥʠʤ [2, 3]. 

ɸʥʘʣʦʛʽʯʥʦ ʜʦ ʞʽʥʦʯʦʾ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ, ʫ ʯʦʣʦʚʽʢʽʚ 

ʧʘʪʦʣʦʛʽʯʥʽ  ʩʪʘʥʠ ʨʦʟʚʠʚʘʣʠʩʴ ʫ ʚʠʛʣʷʜʽ ʤʽʢʩʪ-ʽʥʬʝʢʮʽʡ (64% ʚʠʧʘʜʢʽʚ). 

ɼʦ ʝʥʜʦʛʝʥʥʦʾ ʤʽʢʨʦʙʽʦʪʠ ʯʦʣʦʚʽʯʦʛʦ ʫʨʦʛʝʥʽʪʘʣʴʥʦʛʦ ʪʨʘʢʪʫ  ʚʽʜʥʦʩʷʪʴ 

Micrococcus spp., Corynebacterium spp., Staphylococcus saprophyticus, 

S. epidermidis, S. capitis.  

ʋ ʯʦʣʦʚʽʯʠʭ ʩʪʘʪʝʚʠʭ ʦʨʛʘʥʘʭ ʧʦʩʪʽʡʥʦ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʚʽʜʥʦʩʥʦ 

ʥʠʟʴʢʘ ʪʝʤʧʝʨʘʪʫʨʘ, ʷʢʘ ʥʝ ʜʦʟʚʦʣʷʻ ʧʦʩʠʣʝʥʦ ʨʦʟʤʥʦʞʫʚʘʪʠʩʴ 

ʧʨʠʩʫʪʥʽʤ ʚ ʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤ [4]. ʗʢʱʦ ʮʷ ʫʤʦʚʘ ʧʽʜʪʨʠʤʢʠ ʙʘʣʘʥʩʫ 

ʤʽʢʨʦʬʣʦʨʠ ʧʦʨʫʰʫʻʪʴʩʷ (ʥʘʧʨʠʢʣʘʜ, ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʟʘʧʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ ʚ ʤʘʣʦʤʫ ʪʘʟʽ, ʷʢʠʡ ʧʽʜʚʠʱʫʻ ʤʽʩʮʝʚʫ ʪʝʤʧʝʨʘʪʫʨʫ), ʪʦ, ʷʢ 

ʧʨʘʚʠʣʦ, ʧʦʯʘʪʦʢ ʜʠʩʙʽʦʟʫ ʚʽʜʩʪʝʞʫʻʪʴʩʷ ʧʨʠ ʟʤʝʥʰʝʥʥʽ ʪʠʪʨʽʚ 

ʨʝʟʠʜʝʥʪʥʦʾ ʤʽʢʨʦʬʣʦʨʠ - Micrococcus spp., Corynebacterium spp., 

Staphylococcus spp. ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʝʜʩʪʘʚʥʠʢʽʚ 

ʨʦʜʠʥʠ Enterobacteriaceae (ʜʦ 38%), ʘʥʘʝʨʦʙʥʠʭ ʡ ʤʽʢʨʦʘʝʨʦʬʽʣʴʥʠʭ 

ʙʘʢʪʝʨʽʡ (ʜʦ 55%) ʽ ʜʨʽʞʜʞʝʧʦʜʽʙʥʠʭ ʛʨʠʙʽʚ ʨ. Candida (23%). 

ɺ ʣʽʪʥʽʡ ʧʝʨʽʦʜ ʧʦʢʘʟʘʥʦ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʦʪʠ 

ʚʠʷʚʣʝʥʥʷ  ʜʠʩʙʽʦʪʠʯʥʠʭ ʩʪʘʥʽʚ ʫʨʦʛʝʥʽʪʘʣʴʥʦʛʦ ʪʨʘʢʪʫ ʯʦʣʦʚʽʢʽʚ ʽ 

ʞʽʥʦʢ, ʱʦ ʩʧʨʠʯʠʥʝʥʦ ʨʷʜʦʤ ʩʦʮʽʘʣʴʥʠʭ ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ. 
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ʄʆʃɽʂʋʃʗʈʅʆ-ɻɽʅɽʊʀʏʅʀʁ ɸʅɸʃɯɿ ɻɽʅɸ 16S P-PHK 
ʐʊɸʄɯɺ ʉʋʃʔʌɸʊɺɯɼʅʆɺʃʖɺɸʃʔʅʀʍ ɹɸʂʊɽʈɯʁ  

NUCHC SRB1 ʊɸ NUCHC SRB2 

ʄʘʟʫʨ ʇ.ɼ.1, ʉʪʝʧʢʦ ʄ.ɺ.1, ɿʝʣʝʥʘ ʃ.ɹ.2, ʊʢʘʯʫʢ ʅ.ɺ.1 
1ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʏʝʨʥʽʛʽʚʩʴʢʠʡ ʢʦʣʝʛʽʫʤè ʽʤʝʥʽ ʊ.ɻ. ʐʝʚʯʝʥʢʘ 

2ɯʥʩʪʠʪʫʪ ʤʽʢʨʦʙʽʦʣʦʛʽʾ ʽ ʚʽʨʫʩʦʣʦʛʽʾ ʽʤ. ɼ.ʂ. ɿʘʙʦʣʦʪʥʦʛʦ ʅɸʅ ʋʢʨʘʾʥʠ 

 

ʉʫʣʴʬʘʪʚʽʜʥʦʚʣʶʚʘʣʴʥʽ ʙʘʢʪʝʨʽʾ (ʘʙʦ ʚ ʙʽʣʴʰ ʟʘʛʘʣʴʥʦʤʫ ʩʝʥʩʽ 

ʩʫʣʴʬʘʪ-ʚʽʜʥʦʚʣʶʚʘʣʴʥʽ ʧʨʦʢʘʨʽʦʪʠ [1]) ʻ ʛʨʫʧʦʶ ʪʘʢ ʟʚʘʥʠʭ ʚʪʦʨʠʥʥʠʭ 

ʘʥʘʝʨʦʙʽʚ ï ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʟʜʘʪʥʠʭ ʜʦ ʘʥʘʝʨʦʙʥʦʛʦ ʜʠʭʘʥʥʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʫ ʷʢʦʩʪʽ ʘʢʮʝʧʪʦʨʽʚ ʝʣʝʢʪʨʦʥʽʚ ʟʦʢʨʝʤʘ SO4
2-, ʽ ʷʢʽ 

ʫʪʚʦʨʶʶʪʴ ʬʽʟʽʦʣʦʛʽʯʥʫ ʛʨʫʧʫ ʩʫʣʴʬʽʜʦʛʝʥʽʚ [2]. ɺʧʝʨʰʝ ʉɺɹ ʙʫʣʠ 

ʦʧʠʩʘʥʽ ʄ. ɹʝʡʻʨʠʥʢʦʤ ʫ 1895 ʨ. [3]. ɿʘʛʘʣʴʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʮʠʭ 

ʦʨʛʘʥʽʟʤʽʚ (ʜʦ ʪʝʧʝʨʽʰʥʴʦʛʦ ʯʘʩʫ ʥʝ ʪʽʣʴʢʠ ʙʘʢʪʝʨʽʡ, ʘʣʝ ʽ ʘʨʭʝʡ), ʱʦ 

ʦʙ'ʻʜʥʫʶʪʴ ʾʭ ʚ ʻʜʠʥʫ ʬʽʟʽʦʣʦʛʽʯʥʫ ʛʨʫʧʫ, ʻ ʩʫʚʦʨʠʡ ʘʥʘʝʨʦʙʽʦʟ ʽ 

ʟʜʘʪʥʽʩʪʴ ʜʦ ʜʠʩʠʤʽʣʷʮʽʡʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʩʫʣʴʬʘʪʽʚ [3].  

ʉʫʣʴʬʘʪʚʽʜʥʦʚʣʶʚʘʣʴʥʽ ʙʘʢʪʝʨʽʾ ʻ ʜʦʤʽʥʫʶʯʦʶ ʛʨʫʧʦʶ 

ʩʫʣʴʬʽʜʦʛʝʥʥʠʭ ʤʽʢʨʦʙʥʠʭ ʫʛʨʫʧʦʚʘʥʴ ʽ ʙʝʨʫʪʴ ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʫ 

ʤʽʢʨʦʙʥʦ ʽʥʜʫʢʦʚʘʥʽʡ ʢʦʨʦʟʽʾ [4-7]. ʋʪʚʦʨʶʚʘʥʠʡ ʥʠʤʠ ʩʽʨʢʦʚʦʜʝʥʴ 

ʘʢʪʠʚʽʟʫʻ ʢʦʨʦʟʽʶ ʤʝʪʘʣʝʚʠʭ ʩʧʦʨʫʜ ʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʙʘʞʘʥʠʭ 

ʝʢʦʣʦʛʽʯʥʠʭ ʥʘʩʣʽʜʢʽʚ [4-6]. ʈʘʥʽʰʝ ʽʟ ʩʫʣʴʬʽʜʦʛʝʥʥʦʛʦ ʫʛʨʫʧʦʚʘʥʥʷ 

ʬʝʨʦʩʬʝʨʠ ˇʨʫʥʪʫ ʚʠʜʽʣʝʥʦ ʜʚʘ ʰʪʘʤʠ ʧʝʨʝʚʘʞʘʶʯʠʭ ʧʨʝʜʩʪʘʚ-

ʥʠʢʽʚ ʩʫʣʴʬʘʪʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʙʘʢʪʝʨʽʡ (NUChC SRB1 ʪʘ NUChC 

SRB2) ʪʘ ʜʦʩʣʽʜʞʝʥʦ ʾʭ ʢʫʣʴʪʫʨʘʣʴʥʦ-ʤʦʨʬʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ [8]. 

ʅʘʨʘʟʽ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʚʠʜʽʣʝʥʠʭ ʰʪʘʤʽʚ ʤʦʞʣʠʚʘ ʥʘ ʦʩʥʦʚʽ ʩʠʢʚʝʥʩʫ 

ʬʨʘʛʤʝʥʪʪʘ ʛʝʥʘ 16S ʨʈʅʂ (ʟʘ ʬʽʣʦʛʝʥʝʪʠʯʥʠʤ ʘʥʘʣʽʟʦʤ), ʱʦ ʡ ʙʫʣʦ 

ʤʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ. 
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ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʚʠʜʽʣʝʥʠʭ ʙʘʢʪʝʨʽʡ 

ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʡ ʘʥʘʣʽʟ. ɺʽʥ ʚʢʣʶʯʘʚ ʪʘʢʽ 

ʝʪʘʧʠ: ʚʠʜʽʣʝʥʥʷ ɼʅʂ ʽʟ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʢʣʽʪʠʥ, ʘʤʧʣʽʬʽʢʘʮʽʶ ʛʝʥʘ 16S 

ʨʈʅʂ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʘʡʤʝʨʽʚ 27F ʪʘ 1492r, ʩʝʢʚʝʥʫʚʘʥʥʷ 

ʘʤʧʣʽʢʦʥʘ ʽ ʬʽʣʦʛʝʥʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʰʪʘʤʽʚ ʥʘ ʦʩʥʦʚʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ 

ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʛʝʥʘ 16S pPHK. ɼʝʪʘʣʴʥʠʡ ʦʧʠʩ ʮʠʭ ʝʪʘʧʽʚ 

ʦʧʫʙʣʽʢʦʚʘʥʦ ʫ ʩʪʘʪʪʽ [9]. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʛʝʥʦʤʫ ʰʪʘʤʽʚ 

NUChC SRB1 ʪʘ NUChC SRB2 ʘʤʧʣʽʬʽʢʦʚʘʥʦ ʪʘ ʩʠʢʚʝʥʦʚʘʥʦ 

ʬʨʘʛʤʝʥʪʠ ʛʝʥʫ 16S ʨʈʅʂ ʨʦʟʤʽʨʦʤ 728 ʧ.ʥ. ʪʘ 514 ʧ.ʥ. ʚʽʜʧʦʚʽʜʥʦ. 

ʇʝʨʚʠʥʥʝ ʧʦʨʽʚʥʷʥʥʷ ʦʪʨʠʤʘʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ 

BLAST ʧʦʢʘʟʘʣʦ 97ï98% ʩʭʦʞʦʩʪʽ ʟ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ ʨʦʜʫ Desulfovibrio: 

D. longreachensis, D.termitidis, D.oxamicus, D.vulgaris, D.oryza. ʅʘ ʦʩʥʦʚʽ 

ʥʫʢʣʝʦʪʠʜʥʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʛʝʥʫ 16S ʨʈʅʂ ʪʠʧʦʚʠʭ ʰʪʘʤʽʚ ʥʘʡʙʽʣʴʰ 

ʧʦʜʽʙʥʠʭ ʚʠʜʽʚ ʪʘ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʰʪʘʤʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʣʛʦʨʠʪʤʫ 

ʥʘʡʙʣʠʞʯʠʭ ʩʫʩʽʜʽʚ ʪʘ ʜʚʦ-ʧʘʨʘʤʝʪʨʠʯʥʦʾ ʤʦʜʝʣʽ ʂʽʤʫʨʠ ʧʦʙʫʜʦʚʘʥʦ 

ʜʝʥʜʨʦʛʨʘʤʫ ʛʝʥʝʪʠʯʥʦʾ ʧʦʜʽʙʥʦʩʪʽ.  

ʆʪʞʝ, ʟʘ ʨʷʜʦʤ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʪʘ ʛʝʥʝʪʠʯʥʠʭ ʦʟʥʘʢ ʜʦʩʣʽʜʞʫʚʘʥʽ 

ʙʘʢʪʝʨʽʾ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ ʷʢ Desulfovibrio sp. ɺʠʜʘʤʠ, ʥʘʡʙʽʣʴʰ 

ʙʣʠʟʴʢʠʤʠ ʜʦ ʚʠʜʽʣʝʥʠʭ ʰʪʘʤʽʚ ʟʘ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʦʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʛʝʥʘ 16S pPHK, ʻ D.longreachensis ʪʘ D.termitidis. ɼʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʚʠʜʦʚʦʾ ʥʘʣʝʞʥʦʩʪʽ ʚʠʜʽʣʝʥʠʭ ʰʪʘʤʽʚ ʥʝʦʙʭʽʜʥʦ ʜʦʩʣʽʜʠʪʠ 

ʨʷʜ ʾʭ ʬʽʟʽʦʣʦʛʦ-ʙʽʦʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʱʦ ʻ ʧʝʨʩʧʝʢʪʠʚʦʶ 

ʧʦʜʘʣʴʰʦʾ ʨʦʙʦʪʠ.  
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ɼʥʽʧʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʆʣʝʩʷ ɻʦʥʯʘʨʘ 

 

ɿʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ ʪʚʘʨʠʥʥʠʮʪʚʘ ʡ 

ʧʦʢʨʘʱʝʥʥʷ ʾʾ ʷʢʦʩʪʽ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʟʘʜʘʯ 

ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʋʢʨʘʾʥʠ. ʄôʷʩʦ ʪʘ ʤôʷʩʥʽ ʧʨʦʜʫʢʪʠ ï ʮʝ 

ʜʞʝʨʝʣʘ ʚʠʩʦʢʦʷʢʽʩʥʦʛʦ ʙʽʣʢʘ, ʤʘʢʨʦ- ʪʘ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ, ʚʽʪʘʤʽʥʽʚ 

ʪʦʱʦ. ʗʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ, ʷʢʫ ʦʪʨʠʤʫʶʪʴ ʥʘ ʤôʷʩʦʧʨʝʨʝʨʦʙʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʦʩʥʦʚʥʝ 

ʤʽʩʮʝ ʟʘʡʤʘʻ ʷʢʽʩʪʴ ʩʠʨʦʚʠʥʠ ʪʘ ʪʝʭʥʦʣʦʛʽʷ ʚʠʨʦʙʥʠʮʪʚʘ [1]. 

ʄôʷʩʦʧʨʦʜʫʢʪʠ ʻ ʧʦʞʠʚʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʜʣʷ ʨʦʟʚʠʪʢʫ ʙʘʛʘʪʴʦʭ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʽ ʤʦʞʫʪʴ ʙʫʪʠ  ʧʦʪʝʥʮʽʡʥʠʤ ʜʞʝʨʝʣʦʤ ʨʽʟʥʠʭ ʧʘʪʦʛʝʥʽʚ, 

ʷʢʽ ʥʝ ʪʽʣʴʢʠ ʟʥʠʞʫʶʪʴ ʷʢʽʩʪʴ ʩʠʨʦʚʠʥʠ, ʘʣʝ ʡ ʟʘ ʧʝʚʥʠʭ ʫʤʦʚ ʻ 

ʥʝʙʝʟʧʝʯʥʠʤʠ ʜʣʷ ʟʜʦʨʦʚôʷ ʩʧʦʞʠʚʘʯʽʚ [2]. ɹʝʟ ʥʘʣʝʞʥʦʛʦ ʩʘʥʽʪʘʨʥʦ-

ʛʽʛʽʻʥʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʥʘ ʤôʷʩʦʧʝʨʝʨʦʙʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʙʫʜʴ-ʷʢʠʡ 

ʪʝʭʥʦʣʦʛʽʯʥʠʡ  ʦʙôʻʢʪ ʤʦʞʝ ʚʠʩʪʫʧʘʪʠ ʚ ʷʢʦʩʪʽ ʜʞʝʨʝʣʘ ʤʽʢʨʦʙʥʦʾ 

ʢʦʥʪʘʤʽʥʘʮʽʾ ʧʨʦʜʫʢʮʽʾ ʽ, ʷʢ  ʥʘʩʣʽʜʦʢ, ʚʠʢʣʠʢʘʪʠ ʨʦʟʚʠʪʦʢ ʭʘʨʯʦʚʠʭ 

ʽʥʬʝʢʮʽʡ ʪʘ ʽʥʪʦʢʩʠʢʘʮʽʡ ʫ ʩʧʦʞʠʚʘʯʽʚ. 

ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʥʷ ʩʘʥʽʪʘʨʥʦ-

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʷʢʦʩʪʽ ʛʦʪʦʚʦʾ ʟʘʪʚʝʨʜʞʝʥʦʾ ʧʨʦʜʫʢʮʽʾ ʪʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ, ʷʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʩʪʘʜʽʾ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʢʘʟʫ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʋʢʨʘʾʥʠ ʚʽʜ 

29.01.2012ʨ. ˉ1140 ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ ʢʽʣʴʢʽʩʪʴ ʤʝʟʦʬʽʣʴʥʠʭ ʘʝʨʦʙʥʠʭ ʽ 

ʬʘʢʫʣʴʪʘʪʠʚʥʦ-ʘʥʘʝʨʦʙʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ (ʄɸʌɸʥʄ), ʙʘʢʪʝʨʽʡ ʛʨʫʧʠ 

ʢʠʰʢʦʚʦʾ ʧʘʣʠʯʢʠ (ɹɻʂʇ), Staphylococcus aureus, Salmonella sp., 

Listeria monocytogenes. ɿʛʽʜʥʦ ʚʠʤʦʛ ʥʦʨʤʘʪʠʚʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ 

ʥʘʷʚʥʽʩʪʴ ɹɻʂʇ, ʩʪʘʬʽʣʦʢʦʢʽʚ, ʩʘʣʴʤʦʥʝʣ ʪʘ ʣʽʩʪʝʨʽʡ ʥʝ ʜʦʧʫʩʪʠʤʘ. 
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ʋ ʭʦʜʽ ʚʠʢʦʥʘʥʥʷ  ʨʦʙʦʪʠ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 80 ʟʨʘʟʢʽʚ 

ʟʘʪʚʝʨʜʞʝʥʦʾ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʛʦʪʦʚʦʾ ʜʦ ʩʧʦʞʠʚʘʥʥʷ: 

ʩʦʩʠʩʢʠ ʚʘʨʝʥʽ, ʚʘʨʝʥʘ ʢʦʚʙʘʩʘ, ʦʢʦʨʦʢ, ʱʦʢʦʚʠʥʘ (ʧʦ 20 ʟʨʘʟʢʽʚ), ʘ 

ʪʘʢʦʞ 80 ʟʨʘʟʢʽʚ ʟ ʤôʷʩʘ ʦʭʦʣʦʜʞʝʥʦʛʦ ʟʘʪʚʝʨʜʞʝʥʦʛʦ ʪʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ: ʩʪʝʡʢ ʽʟ ʩʚʠʥʠʥʠ, ʛʨʫʜʠʥʘ ʟʽ ʩʚʠʥʠʥʠ, ʨʝʙʨʘ ʚ 

ʤʘʨʠʥʘʜʽ, ʰʘʰʣʠʢ ʟʽ ʩʚʠʥʠʥʠ (ʧʦ 20 ʟʨʘʟʢʽʚ).ʋʩʽ ʟʨʘʟʢʠ ʟʘʪʚʝʨʜʞʝʥʦʾ  

ʧʨʦʜʫʢʮʽʾ ʚʽʜʧʦʚʽʜʘʣʠ ʩʘʥʽʪʘʨʥʠʤ ʥʦʨʤʘʤ.  

ʊʘʙʣʠʮʷ 1 

Cʘʥʽʪʘʨʥʦ-ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʟʨʘʟʢʽʚ ʤôʷʩʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʛʦʪʦʚʠʭ ʜʦ ʩʧʦʞʠʚʘʥʥʷ 
ˉ 
ʧ\ʧ 

ʅʘʟʚʘ ʧʨʦʜʫʢʪʫ 
ʄɸʌɸʥʄ 
ʂʋʆ ʚ 1ʛ 

ɹɻʂʇ ʚ 1 ʛ S.aureus ʚ 1ʛ 
Salmonella sp. 

ʚ 25ʛ 

1 ʉʦʩʠʩʢʠ 
çʂʨʦʭʘè 

1,3ʭ103 ʅʝ ʚʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ 

2 1,5ʭ103 ʅʝ ʚʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ 

3 1,6ʭ103 ɺʠʷʚʣʝʥʦ ɺʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ 

4 1,4ʭ103 ɺʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ 

5 1,8ʭ103 ɺʠʷʚʣʝʥʦ ɺʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ 

6 4,8ʭ102 ʅʝ ʚʠʷʚʣʝʥʦ ɺʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ 

7 2,1ʭ103 ɺʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ 

8 ʂʦʚʙʘʩʘ ʚʘʨʝʥʘ            
çɹʫʪʝʨʙʨʦʜʥʘè 

1,1ʭ103 ʅʝ ʚʠʷʚʣʝʥʦ  ɺʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ 

9 1,2ʭ103 ɺʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ 

10 9,0ʭ102 ʅʝ ʚʠʷʚʣʝʥʦ ɺʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ 

11 1,1ʭ103 ɺʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ 

12 1,2ʭ103 ʅʝ ʚʠʷʚʣʝʥʦ ɺʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ 

13 1,6ʭ102  ɺʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ 

14 1,7ʭ103 ʅʝ ʚʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ 

15 1,7ʭ103 ɺʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ 

16 1,4ʭ103 ʅʝ ʚʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ 

17 ʑʦʢʦʚʠʥʘ 1,3ʭ103 ɺʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ 

18 1,4ʭ103 ʅʝ ʚʠʷʚʣʝʥʦ ɺʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ 

19 1,5ʭ102 ɺʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ 

20 1,6ʭ103 ʅʝ ʚʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ 

21 1,6ʭ103 ɺʠʷʚʣʝʥʦ ɺʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ 

22 1,6ʭ102 ɺʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ 

23 1,7ʭ103 ɺʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ 

24 1,6ʭ103 ʅʝ ʚʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ ɺʠʷʚʣʝʥʦ 

25 1,8ʭ103 ʅʝ ʚʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ ɺʠʷʚʣʝʥʦ 

26 1,5ʭ103 ʅʝ ʚʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ 

ʇʨʠʤʽʪʢʘ: ʢʽʣʴʢʽʩʪʴ ʄɸʌɸʥʄ ʧʦʚʠʥʥʘ ʥʝ ʧʝʨʝʚʠʱʫʚʘʪʠ 1,0 ʭ103  ʂʋʆ/ʛ. 

ɯʟ 20 ʟʨʘʟʢʽʚ çʈʝʙʨʘ ʚ ʤʘʨʠʥʘʜʽè, ʷʢʽ ʙʫʣʠ ʚʠʛʦʪʦʚʣʝʥʽ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʊʋ.ʋ 15.1-34626750-006, 2012, ʥʝ ʚʽʜʧʦʚʽʜʘʣʠ ʥʦʨʤʘʪʠʚʥʠʤ 

ʧʦʢʘʟʥʠʢʘʤ 8 ʟʨʘʟʢʽʚ, ʘ ʩʘʤʝ ï ʫ 4 ʟʨʘʟʢʘʭ ʚʠʷʚʣʝʥʽ ɹɻʂʇ, ʫ 4 ʟʨʘʟʢʘʭ 

S. aureus, ʘ ʫ 1 ʟʨʘʟʢʫ Salmonella sp. ʋ 2 ʟʨʘʟʢʘʭ ʚʠʷʚʣʝʥʦ ʽ ɹɻʂʇ, ʽ 

S. aureus. ɯʟ 20 ʟʨʘʟʢʽʚ çʐʘʰʣʠʢʘ ʚ ʤʘʨʠʥʘʜʽè, ʚʠʛʦʪʦʚʣʝʥʦʛʦ ʟʘ ʪʠʤ 

ʩʘʤʠʤ ʊʋ, ʱʦ ʽ çʈʝʙʨʘ ʚ ʤʘʨʠʥʘʜʽè, ʫ 4 ʚʠʷʚʣʝʥʦ ɹɻʂʇ, ʫ 3 ï S. 

aureus, ʘ ʫ 2 ï Salmonella sp. 
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ɯʟ 80 ʟʨʘʟʢʽʚ ʧʨʦʜʫʢʮʽʾ, ʛʦʪʦʚʦʾ ʜʦ ʩʧʦʞʠʚʘʥʥʷ, ʥʦʨʤʘʪʠʚʥʠʤ 

ʧʦʢʘʟʥʠʢʘʤ ʥʝ ʚʽʜʧʦʚʽʜʘʣʠ 26 (32,5 %) ʟʨʘʟʢʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ 

ʧʨʦʜʫʢʮʽʾ, ʽʟ ʷʢʠʭ : 7 ï ʩʦʩʠʩʦʢ (8,75 %), 9 ï ʚʘʨʝʥʦʾ ʢʦʚʙʘʩʠ (11,25 %), 

10 ï ʱʦʢʦʚʠʥʠ (12,5 %). ʇʨʦʙʠ ʦʢʦʨʦʢʘ ʚʽʜʧʦʚʽʜʘʣʠ ʚʩʽʤ ʚʠʤʦʛʘʤ 

ʥʦʨʤʘʪʠʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. 

ʋ 6 ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʟʨʘʟʢʘʭ ʩʦʩʠʩʦʢ ʚʩʪʘʥʦʚʣʝʥʦ ʥʝʟʥʘʯʥʝ 

ʧʝʨʝʚʠʱʝʥʥʷ ʢʽʣʴʢʦʩʪʽ  ʄɸʌɸʥʄ ʚʽʜʧʦʚʽʜʥʦ ɼʉʊʋ 8720:2017   [3], ʫ 4 

ʟʨʘʟʢʘʭ ʚʠʷʚʣʝʥʽ ɹɻʂʇ, ʫ 3 ʟʨʘʟʢʘʭ ï S. aureus (ʪʘʙʣʠʮʷ 1). ɯʟ 20 ʧʨʦʙ 

ʚʘʨʝʥʦʾ ʢʦʚʙʘʩʠ çɹʫʪʝʨʙʨʦʜʥʘè ʟ ʚʽʜʭʠʣʝʥʥʷʤʠ ʚʽʜ ʥʦʨʤʠ ʫ 7 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʟʨʘʟʢʘʭ ʚʩʪʘʥʦʚʣʝʥʦ ʧʝʨʝʚʠʱʝʥʥʷ ʢʽʣʴʢʽʩʪʽ 

ʄɸʌɸʥʄ, ʫ 4 ʟʨʘʟʢʘʭ ʚʠʷʚʣʝʥʽ ɹɻʂʇ, ʫ 3 ʟʨʘʟʢʘʭ ï S. aureus.  

ɿ 20 ʧʨʦʙ ʱʦʢʦʚʠʥʠ ʟ ʚʽʜʭʠʣʝʥʥʷʤʠ ʚʽʜ ʥʦʨʤʠ ʫ  

8 ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʟʨʘʟʢʘʭ ʚʩʪʘʥʦʚʣʝʥʦ ʧʝʨʝʚʠʱʝʥʥʷ ʄɸʌɸʥʄ, ʫ  

5 ʟʨʘʟʢʘʭ ʚʠʷʚʣʝʥʦ ɹɻʂʇ, ʫ 2 ʟʨʘʟʢʘʭ ï S. ʘureus, ʫ 2 ʟʨʘʟʢʘʭ ï 

Salmonella sʨ. ɾʦʜʥʠʡ ʽʟ ʜʦʩʣʽʜʞʝʥʠʭ 80 ʟʨʘʟʢʽʚ ʥʝ ʤʽʩʪʠʚ ʣʽʩʪʝʨʽʡ.  

ʊʘʙʣʠʮʷ 2 

Cʘʥʽʪʘʨʥʦ-ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʟʨʘʟʢʽʚ ʦʭʦʣʦʜʞʝʥʠʭ ʤôʷʩʥʠʭ ʧʨʦʜʫʢʪʽʚ 
ˉ 
ʧ\ʧ 

ʅʘʟʚʘ ʧʨʦʜʫʢʪʫ 
ʄɸʌɸʥʄ 
ʂʋʆ ʚ 1ʛ 

ɹɻʂʇ ʚ 1 ʛ S. aureus ʚ 1ʛ 
Salmonella sp. 

ʚ 25ʛ 

1 ʉʪʝʡʢ ʟʽ ʩʚʠʥʠʥʠ 4,4ʭ104 ɺʠʷʚʣʝʥʦ ɺʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ 

2 4,4ʭ104 ɺʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ ɺʠʷʚʣʝʥʦ 

3 4,5ʭ104 ɺʠʷʚʣʝʥʦ ɺʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ 

4 2,8ʭ104 ʅʝ ʚʠʷʚʣʝʥʦ ɺʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ 

5 4,4ʭ104 ɺʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ 

6 4,5ʭ104 ɺʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ 

7 ʈʝʙʨʘ ʚ 
ʤʘʨʠʥʘʜʽ 

4,2ʭ104 ʅʝ ʚʠʷʚʣʝʥʦ ɺʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ 

8 4,1ʭ104 ʅʝ ʚʠʷʚʣʝʥʦ ɺʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ 

9 3,2ʭ104 ɺʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ 

10 3,8ʭ104 ɺʠʷʚʣʝʥʦ ɺʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ 

11 4,0ʭ104 ɺʠʷʚʣʝʥʦ ɺʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ 

12 4,3ʭ104 ɺʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ 

13 3,9ʭ104 ʅʝ ʚʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ ɺʠʷʚʣʝʥʦ 

14 3,9ʭ104 ʅʝ ʚʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ 

15 ʐʘʰʣʠʢ ʚ 
ʤʘʨʠʥʘʜʽ 

4,3ʭ104 ʅʝ ʚʠʷʚʣʝʥʦ ɺʠʷʚʣʝʥʦ ɺʠʷʚʣʝʥʦ 

16 3,6ʭ104 ɺʠʷʚʣʝʥʦ ɺʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ 

17 3,2ʭ104 ɺʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ 

18 3,5ʭ104 ʅʝ ʚʠʷʚʣʝʥʦ ɺʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ 

19 3,8ʭ104 ɺʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ 

20 4,0ʭ104 ʅʝ ʚʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ ɺʠʷʚʣʝʥʦ 

21 4,0ʭ104 ɺʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ 

ʇʨʠʤʽʪʢʘ: ʢʽʣʴʢʽʩʪʴ ʄɸʌɸʥʄ ʧʦʚʠʥʥʘ ʥʝ ʧʝʨʝʚʠʱʫʚʘʪʠ 1,0 ʭ105  ʂʋʆ/ʛ. 

ɯʟ 80 ʧʨʦʙ ʤôʷʩʥʦʾ ʦʭʦʣʦʜʞʝʥʦʾ ʧʨʦʜʫʢʮʽʾ ʥʦʨʤʘʪʠʚʥʠʤ ʧʦʢʘʟʥʠʢʘʤ 

ʥʝ ʚʽʜʧʦʚʽʜʘʣʠ 21 ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʟʨʘʟʦʢ (26,25 %), ʽʟ ʷʢʠʭ : 6 ï 

ʩʪʝʡʢ ʟʽ ʩʚʠʥʠʥʠ (7,5 %), 8 ï ʨʝʙʨʘ ʚ ʤʘʨʠʥʘʜʽ (10 %), 7 ï ʰʘʰʣʠʢ ʚ 
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ʤʘʨʠʥʘʜʽ (8,75 %). ʇʨʦʙʠ ʛʨʫʜʠʥʠ ʦʭʦʣʦʜʞʝʥʦʾ ʚʽʜʧʦʚʽʜʘʣʠ ʚʩʽʤ 

ʚʠʤʦʛʘʤ ʥʦʨʤʘʪʠʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ [4]. ʋ ʚʩʽʭ ʧʝʨʝʚʽʨʝʥʠʭ ʟʨʘʟʢʘʭ 

ʢʽʣʴʢʽʩʪʴ ʄɸʌɸʥʄ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʘ ʥʦʨʤʫ (ʪʘʙʣʠʮʷ 2). ɺʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ 6 ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʟʨʘʟʢʽʚ ʩʪʝʡʢʘ ʟʽ ʩʚʠʥʠʥʠ ʥʝ ʚʽʜʧʦʚʽʜʘʣʠ 

ʥʦʨʤʘʪʠʚʥʠʤ ʧʦʢʘʟʥʠʢʘʤ [4]. ʋ 5 ʟʨʘʟʢʘʭ ʚʠʷʚʣʝʥʽ ɹɻʂʇ, ʫ 3 ï 

S. aureus, ʚ 1 ï Salmonella sp.  ʋ 3 ʟʨʘʟʢʘʭ ʚʠʷʚʣʝʥʦ ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʚʠʤʦʛʘʤ ʟʘ ʜʚʦʤʘ ʧʦʢʘʟʥʠʢʘʤʠ: ʫ 2 ʟʨʘʟʢʘʭ ï ɹɻʂʇ ʪʘ S. aureus, ʚ 1 ï 

ɹɻʂʇ ʪʘ Salmonella sp. 

ʇʦʨʽʚʥʶʶʯʠ cʘʥʽʪʘʨʥʦ-ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʟʨʘʟʢʽʚ ʧʨʦʜʫʢʮʽʾ 

ʟʘʪʚʝʨʜʞʝʥʦʾ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʟʨʘʟʢʠ ʧʦʪʨʝʙʫʶʪʴ ʜʦʦʧʨʘʮʶʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ 

ʚʠʛʦʪʦʚʣʝʥʥʷ. ɼʣʷ ʤôʷʩʥʠʭ ʧʦʣʫʬʘʙʨʠʢʘʪʽʚ ʧʦʪʨʽʙʥʦ ʟʤʽʥʠʪʠ ʚʠʤʦʛʠ ʜʦ 

ʷʢʦʩʪʽ ʩʠʨʦʚʠʥʠ, ʫʤʦʚ ʟʙʝʨʽʛʘʥʥʷ ʪʦʱʦ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 
1. ɸʥʪʠʧʦʚʘ ʃ. ɺ. ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤôʷʩʘ ʠ ʤôʷʩʥʠʭ ʧʨʦʜʫʢʪʦʚ. ï ʄ.: ʂʦʣʦʩ, 

2001. ï 376 ʩ. 

2. ɸʨʞʘʢʦʚ ʇ. ɺ. ʄʠʢʨʦʦʨʛʘʥʠʟʤʳ ï ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʠʭ ʵʪʠʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ 

ʟʘʛʨʷʟʥʝʥʠ ʤʷʩʘ. // ɺʝʪʝʨʠʥʘʨʥʘʷ  ʧʘʪʦʣʦʛʠʷ. ï 2009. ï ˉ4. ï ʉ. 5-8. 

3. ɼʉʊʋ 8720:2017 ɺʠʨʦʙʠ ʢʦʚʙʘʩʥʽ ʪʘ ʧʨʦʜʫʢʪʠ ʟ ʤôʷʩʘ.ʄʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ 

ʤʽʢʨʦʙʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ. 

4. ɼʉʊʋ 8381:2015. ʄôʷʩʦ ʪʘ ʤôʷʩʥʽ ʧʨʦʜʫʢʪʠ. ʆʨʛʘʥʽʟʘʮʽʷ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ. 

 

 

ʂʆʄɹɯʅʆɺɸʅɸ ɼɯʗ ɼɽʂɸʉɸʅʋ ɿ ɸʅʊʀɹɯʆʊʀʂɸʄʀ  
ɺɯɼʅʆʉʅʆ ʐʊɸʄɯɺ PROTEUS VULGARIS 

ʈʫʜʘʩ ʆ.ʄ., ʉʢʣʷʨ ʊ.ɺ. 

ɼʥʽʧʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʆʣʝʩʷ ɻʦʥʯʘʨʘ 

 

ʅʘ ʩʴʦʛʦʜʥʽ ʟʙʽʣʴʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʚʥʫʪʨʽʰʥʴʦʣʽʢʘʨʥʷʥʠʭ ʽʥʬʝʢʮʽʡ, 

ʟʙʫʜʥʠʢʘʤʠ ʷʢʠʭ ʻ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʽ ʙʘʢʪʝʨʽʾ. ʃʽʢʫʚʘʥʥʷ ʪʘʢʠʭ ʽʥʬʝʢʮʽʾ 

ʤʘʻ ʪʨʫʜʥʦʱʽ ʯʝʨʝʟ ʧʦʰʠʨʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ. ʆʜʥʠʤ ʽʟ 

ʚʘʨʽʘʥʪʽʚ ʚʠʨʽʰʝʥʥʷ ʘʥʪʠʙʽʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʤʝʜʠʯʥʽʡ ʧʨʘʢʪʠʮʽ ʢʦʤʙʽʥʘʮʽʡ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ. ɿʘʩʪʦʩʦʚʫʶʯʠ ʢʦʤʙʽʥʘʮʽʾ ʘʥʪʠʩʝʧʪʠʢʽʚ ʪʘ ʘʥʪʠʙʽʦʪʠʢʽʚ ʚ 

ʨʘʮʽʦʥʘʣʴʥʠʭ ʬʦʨʤʘʭ ʤʦʞʥʘ ʟʤʝʥʰʠʪʠ ʜʦʟʫ ʦʜʥʦʛʦ ʟ ʧʨʝʧʘʨʘʪʽʚ, ʧʨʠ 

ʮʴʦʤʫ ʘʥʪʠʤʽʢʨʦʙʥʘ ʘʢʪʠʚʥʽʩʪʴ ʥʝ ʚʪʨʘʯʘʻʪʴʩʷ. 

ɺ ʜʘʥʠʡ ʯʘʩ, ʜʦʩʠʪʴ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʽ 

ʨʝʯʦʚʠʥʠ, ʟʦʢʨʝʤʘ ʜʝʢʘʤʝʪʦʢʩʠʥ (ʜʝʢʘʩʘʥ). ɼʝʢʘʩʘʥ ï ʙʽʩ-ʯʝʪʚʝʨʪʠʥʥʝ 

ʘʤʦʥʽʻʚʝ ʟ'ʻʜʥʘʥʥʷ, ʱʦ ʻ ʚʠʩʦʢʦʘʢʪʠʚʥʠʤ ʪʘ ʰʚʠʜʢʦʜʽʶʯʠʤ 

ʧʨʝʧʘʨʘʪʦʤ [1]. 
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ɼʝʢʘʤʝʪʦʢʩʠʥ ʟʜʘʪʥʠʡ ʙʣʦʢʫʚʘʪʠ ʘʜʛʝʟʽʶ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, 

ʦʩʦʙʣʠʚʦ ʛʨʘʤʥʝʛʘʪʠʚʥʠʭ. ɸʥʪʠʤʽʢʨʦʙʥʠʡ ʝʬʝʢʪ ʧʨʦʷʚʣʷʻʪʴʩʷ 

ʜʝʩʪʨʫʢʮʽʻʶ ʙʽʣʢʽʚ ʬʽʤʙʨʽʡ, ʜʞʛʫʪʠʢʽʚ ʪʘ ʽʥʰʠʭ ʩʪʨʫʢʪʫʨ, ʱʦ 

ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʧʦʚʝʨʭʥʽ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʢʣʽʪʠʥʠ. ɸʥʪʠʩʝʧʪʠʢ ʩʧʨʠʯʠʥʷʻ 

ʧʦʨʫʰʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʢʣʽʪʠʥʥʦʾ ʩʪʽʥʢʠ, ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʾ ʤʝʤʙʨʘʥʠ ʪʘ 

ʽʥʰʠʭ ʩʪʨʫʢʪʫʨ. ʊʘʢʦʞ ʧʦʨʫʰʫʻʪʴʩʷ ʩʠʥʪʝʟ ʙʽʣʢʘ ʚ ʨʠʙʦʩʦʤʘʭ ʪʘ 

ʥʫʢʣʝʾʥʦʚʠʭ ʢʠʩʣʦʪ. ɿʘʛʘʣʦʤ ʙʣʦʢʫʶʪʴʩʷ ʧʨʦʮʝʩʠ ʤʝʪʘʙʦʣʽʟʤʫ ʪʘ 

ʨʫʡʥʫʻʪʴʩʷ ʝʢʟʦʪʦʢʩʠʥ ʙʘʢʪʝʨʽʡ [2, 3, 4].  

ɸʥʪʠʩʝʧʪʠʯʥʠʡ ʧʨʝʧʘʨʘʪ ʚʦʣʦʜʽʻ ʚʠʩʦʢʠʤʠ ʧʨʦʪʠʤʽʢʨʦʙʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʱʦʜʦ S.aureus, ʛʨʘʤʥʝʛʘʪʠʚʥʠʭ ʙʘʢʪʝʨʽʡ (E. coli, 

P.vulgaris, P.mirabilis, P.aeruginosa) [5].  

ɸʥʪʠʩʝʧʪʠʢ ʧʽʜʚʠʱʫʻ ʯʫʪʣʠʚʽʩʪʴ ʘʥʪʠʙʽʦʪʠ-ʢʦʨʝʟʠʩʪʝʥʪʥʠʭ ʰʪʘʤʽʚ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʻ ʩʪʽʡʢʠʤʠ ʜʦ ʧʝʥʽʮʠʣʽʥʫ, ʭʣʦʨʘʤʬʝʥʽʢʦʣʫ, 

ʪʝʪʨʘʮʠʢʣʽʥʫ, ʩʪʨʝʧʪʦʤʽʮʠʥʫ, ʢʘʥʘʤʽʮʠʥʫ, ʥʝʦʤʽʮʠʥʫ, ʥʦʚʦʙʽʦʮʠʥʫ, 

ʝʨʠʪʨʦʤʽʮʠʥʫ, ʮʝʬʘʣʦʩʧʦʨʠʥʽʚ, ʬʪʦʨʭʽʥʦʣʦʥʽʚ [4].  

ʄʝʪʦʶ ʥʘʰʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʜʦʩʣʽʜʠʪʠ ʯʫʪʣʠʚʽʩʪʴ 8 ʰʪʘʤʽʚ Proteus 

vulgaris ʜʦ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʠ ʙʫʣʠ 

ʧʦʩʪʘʚʣʝʥʽ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: ʚʠʟʥʘʯʠʪʠ ʄɯʂ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʘʥʪʠʙʽʦ-

ʪʠʢʽʚ ʪʘ ʜʝʢʘʩʘʥʫ ʧʨʠ ʽʟʦʣʴʦʚʘʥʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʽ ʚ ʢʦʤʙʽʥʘʮʽʷʭ. 

ʏʫʪʣʠʚʽʩʪʴ ʚʠʜʽʣʝʥʠʭ ʰʪʘʤʽʚ Proteus vulgaris ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ 

ʚʠʟʥʘʯʘʣʠ ʜʠʩʢʦ-ʜʠʬʫʟʽʡʥʠʤ ʤʝʪʦʜʦʤ, ʘ ʄɯʂ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ ʤʝʪʦʜʦʤ ʩʝʨʽʡʥʠʭ ʨʦʟʚʝʜʝʥʴ. 

ʉʝʨʝʜ 8 ʰʪʘʤʽʚ Proteus vulgaris ʚʠʷʚʠʣʠ ʧʦ ʦʜʥʦʤʫ PDR, XDR ʪʘ 

MDR ʰʪʘʤʽʚ. ʐʪʘʤ ˉ1 ʚʠʷʚʠʚʩʴ ʧʘʥʨʝʟʠʩʪʝʥʪʥʠʤ ʜʦ ʚʩʽʭ 

ʘʥʪʠʙʽʦʪʠʢʽʚ, ʢʨʽʤ ʮʝʬʝʧʽʤʫ. ɽʢʩʪʨʝʤʘʣʴʥʦ-ʨʝʟʠʩʪʝʥʪʥʠʤ ʻ ʰʪʘʤ ˉ6, 

ʷʢʠʡ ʩʪʽʡʢʠʡ ʜʦ ʮʝʬʪʨʽʘʢʩʦʥʫ, ʛʝʥʪʘʤʽʮʠʥʫ, ʪʝʪʨʘʮʠʢʣʽʥʫ, 

ʦʬʣʦʢʩʘʮʠʥʫ, ʦʢʩʘʮʠʣʽʥʫ ʪʘ ʘʤʦʢʩʠʢʣʘʚʫ. ʄʫʣʴʪʠʨʝʟʠʩʪʝʥʪʥʠʤ 

ʚʠʷʚʠʚʩʴ ʰʪʘʤ ˉ8, ʷʢʠʡ ʙʫʚ ʩʪʽʡʢʠʤ ʜʦ ʮʝʬʪʨʽʘʢʩʦʥʫ, ʘʤʧʽʮʠʣʽʥʫ, 

ʛʝʥʪʘʤʽʮʠʥʫ, ʦʬʣʦʢʩʘʮʠʥʫ. 

ɯʟ ʜʘʥʠʭ ʪʘʙʣ. 1. ʚʠʜʥʦ, ʱʦ ʧʦʢʘʟʥʠʢʠ ʄɯʂ ʜʝʢʘʩʘʥʫ ʟʤʽʥʶʚʘʣʠʩʷ ʚ 

ʤʝʞʘʭ ʚʽʜ 3,0 ʤʢʛ/ʤʣ ʜʦ 100 ʤʢʛ/ʤʣ. ɼʦʩʠʪʴ ʚʠʩʦʢʘ ʩʪʽʡʢʽʩʪʴ ʚʠʷʚʠʣʘʩʴ 

ʫ ʰʪʘʤʫ ˉ1 (100 ʤʢʛ/ʤʣ).  

ɺʠʭʦʜʷʯʠ ʟ ʜʘʥʠʭ ʪʘʙʣ. 1. ʚʠʜʥʦ, ʱʦ ʢʦʤʙʽʥʘʮʽʷ ʜʝʢʘʩʘʥʫ ʟ 

ʮʝʬʪʨʽʘʢʩʦʥʦʤ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʰʪʘʤʫ Proteus vulgaris ˉ1 

ʧʨʠʟʚʝʣʘ ʜʦ ʟʤʝʥʰʝʥʥʷ ʄɯʂ ʮʝʬʪʨʽʘʢʩʦʥʘ ʚ 4 ʨʘʟʠ ( ʟ 256 ʤʢʛ/ʤʣ ʜʦ 

64 ʤʢʛ/ʤʣ), ʘ ʄɯʂ ʜʝʢʘʩʘʥʫ ʟʤʝʥʰʠʣʘʩʴ ʟ 100 ʤʢʛ/ʤʣ ʜʦ 25,0 ʤʢʛ/ʤʣ. 

ɺ ʤʫʣʴʪʠʨʝʟʠʩʪʝʥʪʥʦʛʦ ʰʪʘʤʫ ˉ8 ʄɯʂ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ  ʧʨʠ ʢʦʤʙʽʥʘʮʽʾ ʟʤʝʥʰʫʚʘʣʘʩʴ ʚ 2 ʨʘʟʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʽʻʾ 

ʢʦʤʙʽʥʘʮʽʾ ʜʣʷ ʰʪʘʤʫ ˉ6 (EDR) ʧʨʠʟʚʝʣʦ ʜʦ ʟʤʽʥʠ ʄɯʂ ʜʝʢʘʩʘʥʫ ʟ 

3,0 ʤʢʛ/ʤʣ ʜʦ 1,5 ʤʢʛ/ʤʣ (ʚ 2 ʨʘʟʠ), ʘ ʮʝʬʪʨʽʘʢʩʦʥʫ ʟ 128 ʤʢʛ/ʤʣ ʜʦ  

32 ʤʢʛ/ʤʣ (ʚ 4 ʨʘʟʠ). 
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ʊʘʙʣʠʮʷ 1 

ʍʘʨʘʢʪʝʨ ʢʦʤʙʽʥʦʚʘʥʦʾ ʜʽʾ ʜʝʢʘʩʘʥʫ ʟ ʘʥʪʠʙʽʦʪʠʢʘʤʠ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ  

ʜʦ ʰʪʘʤʽʚ Proteus vulgaris  

ɼʦʩʣʽʜʞʫ

ʚʘʥʽ 

ʰʪʘʤʠ 

ʙʘʢʪʝʨʽʡ 

ʄɯʂ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʤʢʛ/ʤʣ 

ʎʝ

ʬʪʨʽ

ʘʢʩʦ

ʥ 

ɼʉ 

 

 

ʎʌ/ɼʉ 

ʆʬʣʦ

ʢʩʘʮʠ

ʥ 

ɼʉ ʆʌ/ɼʉ 

ɻʝʥʪ

ʘʤʽʮ

ʠʥ 

ɼʉ 
 

ɻʄ/ɼʉ 

ˉ1 

(PDR) 

256 100 64/25,0 64 100 16/25,0 64 100 16/25,

0 

ˉ6 

(EDR) 

128 3,0 32/1,5 32 3,0 16/1,5 32 3,0 16/1,5 

ˉ8 

(MDR) 

64 6,25 32/4,0 16 6,25 8/4,0 16 6,25 8/4,0 

ʋʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ: ɼʉ ï ʜʝʢʘʩʘʥ; ʎʌ/ɼʉ ï ʢʦʤʙʽʥʘʮʽʷ ʮʝʪʨʽʬʘʢʩʦʥʫ ʪʘ 

ʜʝʢʘʩʘʥʫ; ʆʌ/ɼʉ ï ʢʦʤʙʽʥʘʮʽʷ ʦʬʣʦʢʩʘʮʠʥʫ ʪʘ ʜʝʢʘʩʘʥʫ; ɻʄ/ɼʉ ï ʢʦʤʙʽʥʘʮʽʷ 

ʛʝʥʪʘʤʽʮʠʥʫ ʪʘ ʜʝʢʘʩʘʥʫ. 

ʇʦʻʜʥʘʥʥʷ ʢʦʤʙʽʥʘʮʽʾ ʜʝʢʘʩʘʥʫ ʟ ʦʬʣʦʢʩʘʮʠʥʦʤ ʜʣʷ 

ʧʘʥʨʝʟʠʩʪʝʥʪʥʦʛʦ ʰʪʘʤʫ ˉ1 ʧʨʠʟʚʝʣʦ ʜʦ ʧʘʜʽʥʥʷ ʄɯʂ ʘʥʪʠʩʝʧʪʠʢʘ ʟ 

100 ʤʢʛ/ʤʣ ʜʦ 25,0 ʤʢʛ/ʤʣ, ʘ ʦʬʣʦʢʩʘʮʠʥʫ ʟ 64 ʤʢʛ/ʤʣ ʜʦ 16 ʤʢʛ/ʤʣ.  

ʐʪʘʤ ˉ6 ʧʨʠ ʢʦʤʙʽʥʘʮʽʾ ʜʝʢʘʩʘʥʫ ʟ ʦʬʣʦʢʩʘʮʠʥʦʤ ʪʘ 

ʛʝʥʪʘʤʽʮʠʥʦʤ  ʟʤʽʥʠʣʠ ʄɯʂ ʦʙʦʭ ʧʨʝʧʘʨʘʪʽʚ ʣʠʰʝ ʚ 2 ʨʘʟʠ.  

ʇʨʠ ʢʦʤʙʽʥʦʚʘʥʽʡ ʜʽʾ ʜʝʢʘʩʘʥʫ ʟ ʦʬʣʦʢʩʘʮʠʥʦʤ ʪʘ ʛʝʥʪʘʤʽʮʠʥʦʤ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʤʫʣʴʪʠʨʝʟʠʩʪʝʥʪʥʦʛʦ ʰʪʘʤʫ ˉ8 ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ 

ʧʘʜʽʥʥʷ ʄɯʂ ʦʙʦʭ ʘʥʪʠʙʽʦʪʠʢʽʚ ʟ 16 ʤʢʛ/ʤʣ ʜʦ 8 ʤʢʛ/ʤʣ. 

ʐʪʘʤ ˉ1 (PDR) ʧʨʠ ʢʦʤʙʽʥʦʚʘʥʽʡ ʜʽʾ ʜʝʢʘʩʘʥʫ ʟ ʛʝʥʪʘʤʽʮʠʥʦʤ 

ʧʨʦʷʚʠʚ ʟʤʝʥʰʝʥʥʷ ʄɯʂ ʧʨʝʧʘʨʘʪʽʚ ʚ 4 ʨʘʟʠ; ʪʘʢ ʄɯʂ ɼʉ ʟʤʝʥʰʠʣʘʩʴ 

ʟʽ 100 ʤʢʛ/ʤʣ ʜʦ 25,0 ʤʢʛ/ʤʣ, ʘ ʛʝʥʪʘʤʽʮʠʥʫ ʟ 64 ʤʢʛ/ʤʣ ʜʦ 16 ʤʢʛ/ʤʣ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʭʦʜʽ ʧʨʦʚʝʜʝʥʦʾ ʨʦʙʦʪʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʄɯʂ 

ʮʝʬʪʨʽʘʢʩʦʥʫ ʧʨʠ ʽʟʦʣʴʦʚʘʥʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʚʽʜʥʦʩʥʦ ʰʪʘʤʽʚ Proteus 

vulgaris ʢʦʣʠʚʘʣʠʩʷ ʫ ʤʝʞʘʭ ʚʽʜ 64 ʜʦ 256 ʤʢʛ/ʤʣ, ʄɯʂ ʦʬʣʦʢʩʘʮʠʥʫ ï 

ʚʽʜ 16 ʜʦ 64 ʤʢʛ/ʤʣ, ʄɯʂ ʛʝʥʪʘʤʽʮʠʥʫ ï ʚʽʜ 16 ʜʦ 64 ʤʢʛ/ʤʣ, ʄɯʂ 

ʜʝʢʘʩʘʥʫ ï ʚʽʜ 3,0 ʜʦ 100 ʤʢʛ/ʤʣ. ʇʦʢʘʟʘʥʦ, ʱʦ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʢʦʤʙʽʥʦʚʘʥʦʾ ʜʽʾ ʜʝʢʘʩʘʥʫ ʟ ʮʝʬʪʨʽʘʢʩʦʥʦʤ, ʦʬʣʦʢʩʘʮʠʥʦʤ, 

ʛʝʥʪʘʤʽʮʠʥʦʤ ʾʭʥʽ ʄɯʂ ʟʤʝʥʰʫʚʘʣʠʩʴ ʚ 2-4 ʨʘʟʠ ʧʦʨʽʚʥʷʥʦ ʟ ʄɯʂ ʜʘʥʠʭ 

ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʟʘ ʽʟʦʣʴʦʚʘʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. 
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ʉʝʨʝʜ ʭʨʦʥʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʪʨʘʚʥʦʾ ʩʠʩʪʝʤʠ ʫ ʜʽʪʝʡ ʽʩʪʦʪʥʝ 

ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ ʟʘʭʚʦʨʶʚʘʥʥʷ ʢʠʰʝʯʥʠʢʘ. ʇʦʨʷʜ ʽʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ 

ʪʦʥʢʦʾ ʢʠʰʢʠ, ʷʢʽ ʙʽʣʴʰʝ ʚʣʘʩʪʠʚʽ ʜʽʪʷʤ ʨʘʥʥʴʦʛʦ ʚʽʢʫ, ʚʩʝ ʙʽʣʴʰʝ ʤʽʩʮʝ 

ʟʘʡʤʘʶʪʴ ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʦʚʩʪʦʾ ʢʠʰʢʠ [1]. 

ʅʝʩʧʝʮʠʬʽʯʥʠʡ ʚʠʨʘʟʢʦʚʠʡ ʢʦʣʽʪ ï ʭʨʦʥʽʯʥʝ ʟʘʧʘʣʴʥʝ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʦʚʩʪʦʾ ʢʠʰʢʠ ʥʝʚʽʜʦʤʦʾ ʝʪʽʦʣʦʛʽʾ, ʷʢʝ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʛʝʤʦʨʘʛʽʯʥʦ-ʛʥʽʡʥʠʤ ʟʘʧʘʣʝʥʥʷʤ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ, ʱʦ ʨʦʟʧʦʚʩʶʜ-

ʞʫʻʪʴʩʷ ʧʨʦʢʩʠʤʘʣʴʥʦ ʚʽʜ ʧʨʷʤʦʾ ʢʠʰʢʠ ʪʘ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʨʦʟʚʠʪʢʦʤ ʤʽʩʮʝʚʠʭ ʽ ʩʠʩʪʝʤʥʠʭ ʫʩʢʣʘʜʥʝʥʴ. ʅɺʂ ʚʚʘʞʘʶʪʴ ʭʚʦʨʦʙʦʶ 

ʦʩʽʙ ʤʦʣʦʜʦʛʦ ʚʽʢʫ. ɼʦ ʤʦʞʣʠʚʠʭ ʧʨʠʯʠʥ ʅɺʂ ʚʽʜʥʦʩʷʪʴ ʢʠʰʢʦʚʫ 

ʽʥʬʝʢʮʽʶ (ʙʘʢʪʝʨʽʾ, ʚʽʨʫʩʠ), ʜʠʩʙʘʢʪʝʨʽʦʟ, ʚʧʣʠʚ ʧʨʦʪʝʦʣʽʪʠʯʥʠʭ ʽ 

ʤʫʢʦʣʽʪʠʯʥʠʭ ʬʝʨʤʝʥʪʽʚ, ʣʽʢʠ, ʭʘʨʯʦʚʫ ʘʣʝʨʛʽʶ, ʩʪʨʝʩʦʚʽ ʚʧʣʠʚʠ, 

ʥʝʨʘʮʽʦʥʘʣʴʥʝ ʭʘʨʯʫʚʘʥʥʷ. ʆʩʥʦʚʥʠʤʠ ʧʘʪʦʛʝʥʝʪʠʯʥʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ 

ʅɺʂ ʻ ʟʤʽʥʝʥʘ ʽʤʫʥʦʣʦʛʽʯʥʘ ʨʝʘʢʪʠʚʥʽʩʪʴ, ʜʠʩʙʘʢʪʝʨʽʦʟ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ 

ʥʝʨʚʦʚʦ-ʚʝʛʝʪʘʪʠʚʥʠʭ ʨʝʘʢʮʽʡ. [2]. 

ʆʩʥʦʚʥʠʤʠ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʤʽʢʨʦʬʣʦʨʠ ʪʦʚʩʪʦʾ ʢʠʰʢʠ ʣʶʜʠʥʠ ʻ 

Bifidobacterium, Lactobacillus, Escherichia coli ʽ Enterococcus. ɺʦʥʠ 
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ʩʢʣʘʜʘʶʪʴ 99% ʚʩʽʭ ʤʽʢʨʦʙʽʚ, ʪʽʣʴʢʠ 1% ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʥʘʣʝʞʠʪʴ ʜʦ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʠʭ ʙʘʢʪʝʨʽʡ, ʪʘʢʠʤ ʷʢ 

Staphylococcus, Proteus, Clostridium, Pseudomonas aeruginosa ʪʘ ʽʥʰʽ. 

ʇʘʪʦʛʝʥʥʦʾ ʤʽʢʨʦʬʣʦʨʠ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤʫ ʩʪʘʥʽ ʢʠʰʝʯʥʠʢʘ ʥʝ 

ʧʦʚʠʥʥʦ ʙʫʪʠ, ʥʦʨʤʘʣʴʥʘ ʤʽʢʨʦʬʣʦʨʘ ʢʠʰʝʯʥʠʢʘ ʫ ʣʶʜʠʥʠ ʧʦʯʠʥʘʻ 

ʨʦʟʚʠʚʘʪʠʩʷ ʚʞʝ ʧʽʜ ʯʘʩ ʧʨʦʭʦʜʞʝʥʥʷ ʧʣʦʜʘ ʧʦ ʨʦʜʦʚʠʭ ʰʣʷʭʘʭ. ʋ 

ʧʝʨʽʦʜ ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʛʦ ʨʦʟʚʠʪʢʫ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʠʡ ʪʨʘʢʪ 

ʧʣʦʜʫ ʩʪʝʨʠʣʴʥʠʡ. ʋ ʤʦʤʝʥʪ ʥʘʨʦʜʞʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʚʠʜʢʘ 

ʢʦʣʦʥʽʟʘʮʽʷ ʢʠʰʝʯʥʠʢʘ ʜʠʪʠʥʠ ʙʘʢʪʝʨʽʷʤʠ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ 

ʽʥʪʝʩʪʠʥʘʣʴʥʦʛʦ ʽ ʚʘʛʽʥʘʣʴʥʦʾ ʬʣʦʨʠ ʤʘʪʝʨʽ. ɺ ʨʝʟʫʣʴʪʘʪʽ 

ʫʪʚʦʨʶʻʪʴʩʷ ʩʢʣʘʜʥʝ ʩʧʽʚʪʦʚʘʨʠʩʪʚʦ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʱʦ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ Bifidobacterium, Lactobacillus, Enterococcus, Clostridium 

ʽ ʛʨʘʤʧʦʟʠʪʠʚʥʠʭ ʢʦʢʽʚ. ʆʩʥʦʚʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʬʦʨʤʫʚʘʥʥʷ 

ʤʽʢʨʦʙʽʦʮʝʥʦʟʫ ʜʦ ʽ ʧʽʜ ʯʘʩ ʧʦʣʦʛʽʚ ʻ: ʛʝʥʝʪʠʯʥʽ, ʤʽʢʨʦʬʣʦʨʘ ʤʘʪʝʨʽ, 

ʤ̔ ʢʨʦʬʣʦʨʘ ʤʝʜʠʯʥʦʛʦ ʧʝʨʩʦʥʘʣʫ, ʛʦʩʧʽʪʘʣʴʥʘ ʤʽʢʨʦʬʣʦʨʘ, 

ʤʝʜʠʢʘʤʝʥʪʠ. ʇʽʩʣʷ ʥʘʨʦʜʞʝʥʥʷ ʤʘʶʪʴ ʟʥʘʯʝʥʥʷ ʥʘʩʪʫʧʥʽ ʬʘʢʪʦʨʠ: 

ʩʢʣʘʜ ʛʨʫʜʥʦʛʦ ʤʦʣʦʢʘ, ʩʢʣʘʜ ʰʪʫʯʥʦʾ ʩʫʤʽʰʽ, ʧʨʦ- ʽ ʧʨʝʙʽʦʪʠʢʠ ʾʞʽ. 

ɼʽʪʠ, ʥʘʨʦʜʞʝʥʽ ʰʣʷʭʦʤ ʢʝʩʘʨʝʚʦʛʦ ʨʦʟʪʠʥʫ, ʤʘʶʪʴ ʟʥʘʯʥʦ ʥʠʞʯʠʡ 

ʚʤʽʩʪ Lactobacillus, ʥʽʞ ʜʽʪʠ, ʱʦ ʟ'ʷʚʠʣʠʩʷ ʧʨʠʨʦʜʥʠʤ ʰʣʷʭʦʤ. ʊʽʣʴʢʠ 

ʫ ʤʘʣʶʢʽʚ, ʷʢʽ ʧʝʨʝʙʫʚʘʶʪʴ ʥʘ ʧʨʠʨʦʜʥʦʤʫ ʚʠʛʦʜʦʚʫʚʘʥʥʽ (ʛʨʫʜʥʝ 

ʤʦʣʦʢʦ), ʚ ʤʽʢʨʦʬʣʦʨʽ ʢʠʰʝʯʥʠʢʘ ʧʝʨʝʚʘʞʘʶʪʴ Bifidobacterium, ʟ ʯʠʤ 

ʧʦʚ'ʷʟʫʶʪʴ ʤʝʥʰʠʡ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʢʠʰʢʦʚʠʭ ʽʥʬʝʢʮʽʡʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ. ʇʨʠ ʰʪʫʯʥʦʤʫ ʚʠʛʦʜʦʚʫʚʘʥʥʽ ʫ ʜʠʪʠʥʠ ʥʝ ʬʦʨʤʫʻʪʴʩʷ 

ʧʝʨʝʚʘʞʘʥʥʷ ʷʢʦʾ-ʥʝʙʫʜʴ ʛʨʫʧʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ [3]. 

ɿʤʽʥʘ ʢʽʣʴʢʽʩʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʽ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʥʦʨʤʘʣʴʥʦʾ 

ʤʽʢʨʦʬʣʦʨʠ ʦʨʛʘʥʫ, ʧʝʨʝʚʘʞʥʦ ʢʠʰʝʯʥʠʢʘ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʨʦʟʚʠʪʢʦʤ ʥʝʪʠʧʦʚʠʭ ʜʣʷ ʥʴʦʛʦ ʤʽʢʨʦʙʽʚ, ʥʘʟʠʚʘʶʪʴ ʜʠʩʙʘʢʪʝʨʽʦʟʦʤ. 

ʅʘʡʯʘʩʪʽʰʝ ʮʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʥʝʧʨʘʚʠʣʴʥʝ ʭʘʨʯʫʚʘʥʥʷ [4]. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʩʧʦʥʫʢʘʻ ʜʦ ʜʝʪʘʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʽʢʨʦʙʥʦʛʦ ʩʢʣʘʜʫ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ ʧʨʠ 

ʥʝʩʧʝʮʠʬʽʯʥʦʤʫ ʚʠʨʘʟʢʦʚʦʤʫ ʢʦʣʽʪʽ ʪʘ ʩʚʦʻʯʘʩʥʦʛʦ ʥʘʜʘʥʥʷ 

ʘʜʝʢʚʘʪʥʦʛʦ ʣʽʢʫʚʘʥʥʷ. ɺʠʭʦʜʷʯʠ ʟ ʘʢʪʫʘʣʴʥʦʩʪʽ, ʤʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ 

ʜʦʩʣʽʜʠʪʠ ʩʢʣʘʜ ʤʽʢʨʦʬʣʦʨʠ ʢʠʰʝʯʥʠʢʘ ʫ ʜʽʪʝʡ ʧʨʠ  ʥʝʩʧʝʮʠʬʽʯʥʦʤʫ 

ʚʠʨʘʟʢʦʚʦʤʫ ʢʦʣʽʪʽ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʠ ʙʫʣʠ ʧʦʩʪʘʚʣʝʥʽ ʪʘʢʽ ʟʘʜʘʯʽ: 

ü ʚʠʟʥʘʯʠʪʠ ʪʘ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʤʽʢʨʦʬʣʦʨʫ ʢʠʰʝʯʥʠʢʘ ʫ ʜʽʪʝʡ ʧʨʠ 

ʥʝʩʧʝʮʠʬʽʯʥʦʤʫ ʚʠʨʘʟʢʦʚʦʤʫ ʢʦʣʽʪʽ; 

ü ʚʠʷʚʠʪʠ ʩʪʫʧʝʥʽ ʜʠʩʙʽʦʪʠʯʥʠʭ ʧʦʨʫʰʝʥʴ ʜʽʪʝʡ ʨʽʟʥʦʛʦ ʚʽʢʫ; 

ü ʜʦʩʣʽʜʠʪʠ ʷʢʽʩʥʠʡ ʪʘ ʢʽʣʴʢʽʩʥʠʡ ʩʢʣʘʜ ʤʽʢʨʦʬʣʦʨʠ ʢʠʰʝʯʥʠʢʘ ʫ 

ʜʽʪʝʡ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʽʢʨʦʬʣʦʨʠ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ 

ʪʨʘʢʪʫ ʜʽʪʝʡ ʧʨʠ ʥʝʩʧʝʮʠʬʽʯʥʦʤʫ ʚʠʨʘʟʢʦʚʦʤʫ ʢʦʣʽʪʽ ʧʨʦʚʦʜʠʣʠ ʥʘ 
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ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʫ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʽʢʨʦʬʣʦʨʠ 

ʚʠʧʦʨʦʞʥʝʥʴ. 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʷʢʽʩʥʦʛʦ ʪʘ ʢʽʣʴʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʤʽʢʨʦʬʣʦʨʠ ʐʂʊ 

ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʜʽʪʝʡ ʪʨʴʦʭ ʚʽʢʦʚʠʭ ʛʨʫʧ, ʚʽʢʦʤ ʚʽʜ 1 ʜʦ 

17 ʨʦʢʽʚ, ʫ ʷʢʠʭ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʧʦʨʫʰʝʥʥʷ ʤʽʢʨʦʙʽʦʮʝʥʦʟʫ ʢʠʰʝʯʥʠʢʫ 

ʨʽʟʥʦʛʦ ʩʪʫʧʽʥʥʷ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʢʽʣʴʢʽʩʥʦʛʦ ʪʘ ʷʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʤʽʢʨʦʬʣʦʨʠ ʐʂʊ 

ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʜʝʩʷʪʠʢʨʘʪʥʠʭ ʨʦʟʚʝʜʝʥʴ (101-109) ʥʘ 

ʩʪʘʥʜʘʨʪʥʠʡ ʥʘʙʽʨ ʝʣʝʢʪʠʚʥʠʭ ʪʘ ʜʠʬʝʨʝʥʮʽʡʥʦ-ʜʽʘʛʥʦʩʪʠʯʥʠʭ 

ʩʝʨʝʜʦʚʠʱ ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʦʙʣʽʛʘʪʥʠʭ ʪʘ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʠʭ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʥʘ ʧʽʜʩʪʘʚʽ ʤʝʪʦʜʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ. 

ɹʫʣʦ ʦʙʩʪʝʞʝʥʦ 30 ʜʽʪʝʡ. ɼʽʪʠ ʙʫʣʠ ʧʦʜʽʣʝʥʽ ʥʘ ʪʨʠ ʛʨʫʧʠ, ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʢʫ. ɼʦ ʧʝʨʰʦʾ ʛʨʫʧʠ ʚʭʦʜʷʪʴ ʜʽʪʠ ʚʽʢʦʤ ʚʽʜ ʨʦʢʫ ʜʦ 6, 

ʜʦ ʜʨʫʛʦʾ ʚʽʢʦʤ ʚʽʜ 7 ʜʦ 14 ʨʦʢʽʚ, ʘ ʜʦ ʪʨʝʪʴʦʾ ʚʽʜ 15 ʜʦ 17 ʨʦʢʽʚ. 

ʊʘʙʣʠʮʷ 1. 

ʂʽʣʴʢʽʩʥʝ ʪʘ ʚʽʜʩʦʪʢʦʚʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʟ ʚʠʷʚʣʝʥʠʤʠ 

ʧʦʨʫʰʝʥʥʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʭʚʦʨʠʭ ʜʽʪʝʡ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ  

ʄʽʢʨʦʦʨʛʘʥʽʟʤʠ 
ʂʽʣʴʢʽʩʪʴ ʭʚʦʨʠʭ ʟ ʚʠʷʚʣʝʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ (ʘʙʩ., %) 

1 ʛʨʫʧʘ 2 ʛʨʫʧʘ 3 ʛʨʫʧʘ 

ɹʽʬʽʜʦʙʘʢʪʝʨʽʾ 0 (0) 5 (50) 10 (100) 

ʃʘʢʪʦʙʘʢʪʝʨʽʾ 9 (90) 8 (80) 10 (100) 

ɽʥʪʝʨʦʢʦʢʠ 1 (10) 3 (30) 8 (80) 

E.coli ʪʠʧʦʚʽ 0 (0) 3 (30) 2 (20) 

E.coli ʛʝʤʦʣʽʪʠʯʥʽ 2 (20) 2 (20) 2 (20) 

ʋʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʽ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ  

          3 (30) 8 (80) 8 (80) 

ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣ. 1, ʚ 1 ʛʨʫʧʽ ʜʽʪʝʡ ʟʤʝʥʰʝʥʥʷ ʙʽʬʽʜʦʙʘʢʪʝʨʽʡ ʥʝ 

ʙʫʣʦ ʚʽʜʤʽʯʝʥʦ. ɿʥʠʞʝʥʥʷ ʣʘʢʪʦʙʘʢʪʝʨʽʡ ʙʫʣʦ ʥʘʷʚʥʝ ʫ 9 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʜʽʪʝʡ. ɽʥʪʝʨʦʢʦʢʠ ʙʫʣʠ ʟʤʝʥʰʝʥʥʽ ʣʠʰʝ ʫ ʦʜʥʽʻʾ 

ʜʠʪʠʥʠ. E.coli ʪʠʧʦʚʽ ʙʫʣʠ ʚ ʥʦʨʤʽ ʫ ʚʩʽʭ ʧʘʮʽʻʥʪʽʚ ʜʘʥʦʾ ʛʨʫʧʠ. E.coli 

ʛʝʤʦʣʽʪʠʯʥʽ ʙʫʣʠ ʧʽʜʚʠʱʝʥʽ ʫ 2 ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʘʮʽʻʥʪʽʚ. ɿʙʽʣʴʰʝʥʥʷ 

ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ (ʢʣʦʩʪʨʠʜʽʾ, S.epidermidis, 

Staphilococcus aureus, ʛʨʠʙʠ ʨʦʜʫ Candida) ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʫ 3 ʜʽʪʝʡ. 

ʋ 2 ʛʨʫʧʽ ʙʽʬʽʜʦʙʘʢʪʝʨʽʾ ʙʫʣʠ ʟʤʝʥʰʝʥʥʽ ʫ 5 ʜʦʩʣʽʜʞʫʚʘʥʠʭ. 

ɿʥʠʞʝʥʥʷ ʣʘʢʪʦʙʘʢʪʝʨʽʡ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʠʭ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ (ʢʣʦʩʪʨʠʜʽʾ, S.epidermidis, Staphilococcus aureus, ʛʨʠʙʠ 

ʨʦʜʫ Candida) ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʫ 8 ʦʙʩʪʝʞʝʥʠʭ ʜʽʪʝʡ. ɿʤʝʥʰʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʝʥʪʝʨʦʢʦʢʽʚ ʪʘ E.coli ʪʠʧʦʚʠʭ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʫ 3 ʧʘʮʽʻʥʪʽʚ. ɯ 
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ʣʠʰʝ ʫ 2 ʜʽʪʝʡ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ E.coli ʛʝʤʦʣʽʪʠʯʥʠʭ. 

ɺ 3 ʛʨʫʧʠ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʟʥʘʯʥʝ ʟʤʝʥʰʝʥʥʷ ʙʽʬʽʜʦ- ʪʘ 

ʣʘʢʪʦʙʘʢʪʝʨʽʡ ʫ 10 ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʜʽʪʝʡ. ʇʽʜʚʠʰʝʥʥʷ ʫʤʦʚʥʦ-

ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ (ʢʣʦʩʪʨʠʜʽʾ, S.epidermidis, Staphilococcus 

aureus, ʛʨʠʙʠ ʨʦʜʫ Candida)  ʪʘ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʝʥʪʝʨʦʢʦʢʽʚ ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ ʫ 8 ʧʘʮʽʻʥʪʽʚ. ɿʤʝʥʰʝʥʥʷ E.coli ʪʠʧʦʚʠʭ ʪʘ ʟʙʽʣʴʰʝʥʥʷ E.coli 

ʛʝʤʦʣʽʪʠʯʥʠʭ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʣʠʰʝ ʫ 2 ʜʦʩʣʽʜʞʫʚʘʥʠʭ. ɹʽʣʴʰ ʥʘʛʣʷʜʥʦ 

ʤʠ ʤʦʞʝʤʦ ʮʝ ʩʧʦʩʪʝʨʽʛʘʪʠ ʥʘ ʨʠʩʫʥʢʫ 1. 

 
ʈʠʩ. 1. ɺʽʜʩʦʪʢʦʚʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʷʢʽʩʥʦʛʦ ʪʘ ʢʽʣʴʢʽʩʥʦʛʦ ʩʢʣʘʜʫ  

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ ʨʽʟʥʠʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʨʫʧʘʭ 

 

ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ ʟʙʽʣʴʰʝʥʥʷ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ 

ʜʽʪʝʡ ʚʽʢʦʤ ʚʽʜ 7 ʜʦ 17 ʨʦʢʽʚ (ʜʨʫʛʘ ʪʘ ʪʨʝʪʷ ʛʨʫʧʠ), ʮʝ ʦʙʫʤʦʚʣʝʥʦ 

ʥʝʨʘʮʽʦʥʘʣʴʥʠʤ ʭʘʨʯʫʚʘʥʥʷʤ ʪʘ ʛʦʨʤʦʥʘʣʴʥʠʤʠ ʧʝʨʝʙʫʜʦʚʘʤʠ, 

ʥʘʷʚʥʽʩʪʶ ʭʨʦʥʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʯʘʩʪʽ ɻʈɺɯ, ʘʣʝʨʛʽʯʥʽ ʨʝʘʢʮʽʾ, 

ʚʝʛʝʪʦʩʫʜʠʥʥʘ ʜʠʩʪʦʥʽʷ ʽ ʝʥʜʦʢʨʠʥʦʧʘʪʽʾ.    

ʆʪʨʠʤʘʥʽ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʠ, ʩʧʽʚʚʧʘʜʘʶʪʴ ʟ ʜʦʩʜʽʜʞʝʥʥʷʤʠ 

ʽʥʰʠʭ ʘʚʪʦʨʽʚ, ʪʘʢ ɹʻʣʦʫʩʦʚʘ ʆʣʴʛʘ ʖʨʽʾʚʥʘ ʚʽʜʤʽʯʘʻ, ʱʦ ʥʘʡʙʽʣʴʰ 

ʷʢʽʩʥʽ ʢʽʣʴʢʽʩʥʽ ʟʤʽʥʠ ʤʽʢʨʦʬʣʦʨʠ ʜʽʪʝʡ ʚʽʜʤʽʯʘʶʪʴʩʷ ʫ ʜʽʪʝʡ 

ʤʦʣʦʜʰʦʛʦ ʪʘ ʰʢʽʣʴʥʦʛʦ ʚʽʢʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʩʧʝʮʠʬʽʯʥʦʛʦ 

ʚʠʨʘʟʢʦʚʦʛʦ ʢʦʣʽʪʫ [5]. 

ʆʪʞʝ, ʧʨʠʨʦʜʥʝ ʚʠʛʦʜʦʚʫʚʘʥʥʷ ʜʠʪʠʥʠ, ʧʦʯʘʪʝ ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʡʦʛʦ 

ʥʘʨʦʜʞʝʥʥʷ, ʬʦʨʤʫʻ ʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʫ ʬʣʦʨʫ ʪʨʘʚʥʦʛʦ ʪʨʘʢʪʫ, ʷʢʘ 

ʟʜʘʪʥʘ ʜʦ ʢʦʣʦʥʽʟʘʮʽʡʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʡ ʟʘʙʝʟʧʝʯʫʻ ʘʜʝʢʚʘʪʥʽ 

ʧʨʦʮʝʩʠ ʪʨʘʚʣʝʥʥʷ. ʐʪʫʯʥʝ ʚʠʛʦʜʦʚʫʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʦʜʥʽʻʶ ʟ ʧʨʠʯʠʥ 

ʟʤʽʥ ʤʽʢʨʦʝʢʦʣʦʛʽʾ ʜʠʪʠʥʠ ʟ ʥʘʩʪʫʧʥʦʶ ʫʯʘʩʪʶ ʝʥʜʦʛʝʥʥʦʾ ʬʣʦʨʠ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʽʥʬʝʢʮʽʡʥʠʭ, ʘʣʝʨʛʽʯʥʠʭ, ʽʤʫʥʦ-ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. 

ʇʦʨʫʰʝʥʥʷ ʤʽʢʨʦʙʽʦʮʝʥʦʟʫ ʪʦʚʩʪʦʾ ʢʠʰʢʠ ʧʨʠ ʥʝʩʧʝʮʠʬʽʯʥʦʤʫ 

ʚʠʨʘʟʢʦʚʦʤʫ ʢʦʣʽʪʽ ʙʫʣʦ ʦʙʫʤʦʚʣʝʥʦ ʟʤʽʥʘʤʠ ʢʽʣʴʢʽʩʥʦʛʦ ʽ ʷʢʽʩʥʦʛʦ 

ʩʢʣʘʜʫ ʦʙʣʽʛʘʪʥʠʭ ʪʘ ʬʘʢʫʣʴʪʘʪʠʚʥʠʭ ʚʠʜʽʚ ʩʠʤʙʽʦʪʠʯʥʦʾ ʤʽʢʨʦʬʣʦʨʠ. 

ʉʧʦʩʪʝʨʝʞʫʚʘʥʽ ʟʤʽʥʠ ʙʫʣʠ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʚʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʨʫʧ. 
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ʩʠʥʜʨʦʤ: ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʦʙʣʝʤʳ / ɺ.ʄ.ɹʦʥʜʘʨʝʥʢʦ, 

ʊ.ɺ.ʄʘʮʫʣʝʚʠʯ. ï ʄ: ɻʕʆʊɸʈ-ʄʝʜʠʘ, 2007. ï 298 ʩ. 
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ʢʦʨʨʝʢʮʠʠ ʥʘʨʫʰʝʥʠʡ ʝʸ ʩʦʩʪʘʚʘ./ ɻʦʨʝʣʦʚ ɸ.ɺ., ʋʩʝʥʢʦ ɼ.ɺ.// ʈʫʩʩʢʠʡ 

ʤʝʜʠʮʠʥʩʢʠʡ ʞʫʨʥʘʣ. ɻʘʩʪʨʦʵʥʪʝʨʦʣʦʛʠʷ. ï 2008. ï ˉ18. ï ʉ. 45. 

3. ɹʝʣʷʝʚʘ ʀ.ʗ. ʇʘʪʦʛʝʥʝʟ ʜʠʩʬʫʥʢʮʠʡ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʫ ʜʝʪʝʡ 

ʛʨʫʜʥʦʛʦ ʚʦʟʨʘʩʪʘ/ ʀ.ʗ. ɹʝʣʷʝʚʘ, ɻ.ɺ. ʗʮʳʢ, ʀ.ɺ. ɼʚʦʨʷʢʦʚʩʢʠʡ // ʈʦʩ. 

ʇʝʜʠʘʪʨʠʯʝʩʢʠʡ ʞʫʨʥʘʣ. ï 2007. ï ˉ4. ï ʉ. 9-37. 

4. ɹʝʨʝʞʥʦʡ ɺ.ɺ., ʂʨʘʤʘʨʝʚ ʉ.ɸ. ʠ ʜʨ. ʄʠʢʨʦʬʣʦʨʘ ʯʝʣʦʚʝʢʘ ʠ ʨʦʣʴ 

ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʙʠʦʪʠʢʦʚ ʚ ʝʸ ʨʝʛʫʣʷʮʠʠ. //ɿʜʦʨʦʚʴʝ ʞʝʥʱʠʥʳ. ï 2004. ï 

ˉ1. ï ʉ. 129. 

5. 5.ɹʻʣʦʫʩʦʚʘ ʆ.ʖ. ʅʝʩʧʝʮʠʬʽʯʥʠʡ ʚʠʨʘʟʢʦʚʠʡ ʢʦʣʽʪ, ʢʣʽʥʽʯʥʠʡ ʧʝʨʝʙʽʛ, 

ʢʣʘʩʠʬʽʢʘʮʽʷ, ʢʨʠʪʝʨʽʾ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʧʨʠʥʮʠʧʠ ʣʽʢʫʚʘʥʥʷ ï ʍʘʨʢʽʚ. ï 2013. 

ï 86ʩ. 

 

 

ɺʀɼʆɺʆʁ ʉʆʉʊɸɺ ɸʂʊʀɺʅʆɻʆ ʀʃɸ 

ʉʦʨʦʢʘ ɺ.ɺ., ɿʫʙʘʨʝʚʘ ʀ.ʄ. 

ɼʥʝʧʨʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʡr ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʆʣʝʩʷ ɻʦʥʯʘʨʘ 

 

ɺ ʧʨʦʮʝʩʩʝ ʩʚʦʝʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʩʝʣʝʥʠʝ ʠʩʧʦʣʴʟʫʝʪ 

ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʠ, ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʠʨʦʜʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠʣʠ ʧʦʜʟʝʤʥʳʭ ʠʩʪʦʯʥʠʢʘʭ [1, 2]. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ 

ʙʳʪʫ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚʦʜʘ ʟʘʛʨʷʟʥʷʝʪʩʷ, ʚ ʥʝʡ ʥʘʢʘʧʣʠʚʘʶʪʩʷ 

ʚʝʱʝʩʪʚʘ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɺ ʮʝʣʦʤ, 

ʧʦʜ ʟʘʛʨʷʟʥʝʥʠʝʤ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʧʦʥʠʤʘʶʪ ʨʘʟʣʠʯʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʬʠʟʠʯʝʩʢʠʭ, ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʦʜʳ ʚ ʚʦʜʦʝʤʘʭ ʚ 

ʩʚʷʟʠ ʩʦ ʩʙʨʦʩʦʤ ʚ ʥʠʭ ʞʠʜʢʠʭ, ʪʚʝʨʜʳʭ ʠ ʛʘʟʦʦʙʨʘʟʥʳʭ  

ʚʝʱʝʩʪʚ. ʊʘʢʠʝ ʚʦʜʳ, ʩʦʜʝʨʞʘʱʠʝ ʧʨʦʜʫʢʪʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ, ʥʘʟʳʚʘʶʪ ʩʪʦʯʥʳʤʠ ʚʦʜʘʤʠ, ʢʦʪʦʨʳʝ ʧʦ ʩʦʚʨʝʤʝʥʥʦʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʪʨʠ ʢʘʪʝʛʦʨʠʠ: ʦʩʘʜʦʯʥʳʝ, 

ʧʨʦʤʳʰʣʝʥʥʳʝ ʠ ʙʳʪʦʚʳʝ. 

ʉʪʦʯʥʳʝ ʚʦʜʳ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʪʨʝʙʫʶʪ ʦʯʠʩʪʢʠ ʠ 

ʚʦʟʚʨʘʪʘ ʚʦ ʚʥʝʰʥʶʶ ʩʨʝʜʫ. ʄʝʪʦʜʳ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ 

ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʤʝʭʘʥʠʯʝʩʢʠʝ, ʭʠʤʠʯʝʩʢʠʝ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ. ɺʳʙʦʨ ʢʦʥʢʨʝʪʥʦʛʦ ʤʝʪʦʜʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʦʤ 

ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʟʘʛʨʷʟʥʝʥʠʡ.  

ʇʨʠʥʷʪʘʷ ʠ ʘʧʨʦʙʠʨʦʚʘʥʥʘʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʪʨʘʥ ʢʦʤʙʠʥʠ-

ʨʦʚʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʙʘʟʠʨʫʝʪʩʷ ʥʘ 

ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ, ʢʦʪʦʨʳʡ ʚ ʩʚʦʶ 
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ʦʯʝʨʝʜʴ ʦʩʥʦʚʘʥ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ 

ʭʦʜʝ ʩʚʦʝʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʟʣʠʯʥʳʝ ʨʘʩʪʚʦʨʝʥʥʳʝ ʦʨʛʘʥʠ-

ʯʝʩʢʠʝ ʠ ʥʝ ʦʢʠʩʣʝʥʥʳʝ ʤʠʥʝʨʘʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ (ʩʝʨʦʚʦʜʦʨʦʜ, 

ʘʤʤʠʘʢ, ʥʠʪʨʠʪʳ, ʜʨ.). ʄʠʢʨʦʙʳ ʨʘʟʥʦʦʙʨʘʟʥʳ ʧʦ ʩʚʦʠʤ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ, ʩʧʦʩʦʙʥʳ ʨʘʟʚʠʚʘʪʴʩʷ 

ʚ ʯʨʝʟʚʳʯʘʡʥʦ ʠʟʤʝʥʯʠʚʳʭ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʷʭ ʠ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʠʤ 

ʫʨʦʚʥʝʤ ʘʜʘʧʪʘʮʠʠ. ʇʦʵʪʦʤʫ ʧʨʠʤʝʥʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʫʜʘʣʷʪʴ ʠʟ ʩʪʦʯʥʳʭ ʚʦʜ ʩʘʤʳʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ 

ʩʦʝʜʠʥʝʥʠʷ, ʜʘʞʝ ʪʦʢʩʠʯʥʳʝ. 

ʉʣʦʞʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ 

ʦʨʛʘʥʠʟʤʦʚ ʜʨʫʛʠʭ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʛʨʫʧʧ ʬʦʨʤʠʨʫʝʪ, ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʡ ʘʢʪʠʚʥʳʡ ʠʣ, ʢʦʪʦʨʳʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʩʘʤʦʨʝʛʫ-

ʣʠʨʫʝʤʘʷ, ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʘʷ ʵʢʦʩʠʩʪʝʤʘ; ʟʘʚʠʩʷʱʘʷ ʦʪ 

ʤʥʦʞʝʩʪʚʘ ʘʙʠʦʪʠʯʝʩʢʠʭ ʠ ʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ.  

ɺ ʙʠʦʮʝʥʦʟʘʭ ʘʢʪʠʚʥʦʛʦ ʠʣʘ ʨʘʟʚʠʚʘʶʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʝʤʠ 

ʦʪʜʝʣʦʚ ʤʠʢʨʦʬʣʦʨʳ: ʙʘʢʪʝʨʠʠ, ʛʨʠʙʳ, ʘʢʪʠʥʦʤʠʮʝʪʳ, ʜʠʘʪʦʤʦʚʳʝ, 

ʟʝʣʝʥʳʝ, ʵʚʛʣʝʥʦʚʳʝ, ʚʦʣʴʚʦʢʩʦʚʳʝ ʤʠʢʨʦʚʦʜʦʨʦʩʣʠ, ʘ ʪʘʢʞʝ ʜʝʚʷʪʠ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʛʨʫʧʧ ʧʨʦʩʪʝʡʰʠʭ ʠ ʤʥʦʛʦʢʣʝʪʦʯʥʳʭ ʞʠʚʦʪʥʳʭ: 

ʞʛʫʪʠʢʦʥʦʩʮʳ, ʩʘʨʢʦʜʦʚʳʝ, ʠʥʬʫʟʦʨʠʠ, ʧʝʨʚʠʯʥʦ-ʧʦʣʦʩʪʥʳʝ, 

ʚʪʦʨʠʯʥʦ-ʧʦʣʦʩʪʥʳʝ ʠ ʙʨʶʭʦʨʝʩʥʠʯʥʳʝ ʯʝʨʚʠ, ʢʦʣʦʚʨʘʪʢʠ, ʪʠʭʦʭʦʜʢʠ, 

ʧʘʫʢʦʦʙʨʘʟʥʳʝ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʚʦʜʥʳʝ ʢʣʝʱʠ.  

ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʙʘʢʪʝʨʠʡ, ʨʘʟʤʝʨʳ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʶʪ ʦʪ 0,5 

ʜʦ 3 ʤʢʤ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʝʨʚʠʯʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʨʘʟʣʦʞʝʥʠʠ 

ʨʘʩʪʚʦʨʝʥʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʧʨʦʮʝʩʩʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʦʯʠʩʪʢʠ. ʂʦʣʠʯʝʩʪʚʦ ʙʘʢʪʝʨʠʡ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 100 ʜʦ 1000 ʦʩʦʙʝʡ ʥʘ 1 ʛ 

ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʙʠʦʤʘʩʩʳ. ʆʥʠ ʦʙʣʘʜʘʶʪ ʯʨʝʟʚʳʯʘʡʥʳʤ 

ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʬʦʨʤ ʤʝʪʘʙʦʣʠʟʤʘ, ʞʠʚʫʪ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ 

ʪʝʤʧʝʨʘʪʫʨ, ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʠʩʣʦʨʦʜʘ, pH (ʦʧʪʠʤʫʤ pH ʩʦʩʪʘʚʣʷʝʪ6,5-

7,5) ʠ ʧʨ. ɺ ʘʢʪʠʚʥʦʤ ʠʣʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʩʝ ʦʩʥʦʚʥʳʝ ʬʠʟʠʦ-

ʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʨʘʟʣʦʞʝʥʠʝ 

ʩʦʝʜʠʥʝʥʠʡ ʫʛʣʝʨʦʜʘ, ʘʟʦʪʘ, ʬʦʩʬʦʨʘ, ʩʝʨʳ ʠ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ. ɺ 

ʧʨʦʮʝʩʩʘʭ ʜʝʛʨʘʜʘʮʠʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʵʨʦʪʝʥʢʘʭ ʦʩʥʦʚʥʘʷ 

ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʛʝʪʝʨʦʪʨʦʬʥʳʤ ʬʣʦʢʫʣʦʦʙʨʘʟʫʶʱʠʤ ʙʘʢʪʝʨʠʷʤ, 

ʢʦʪʦʨʳʝ ʦʪʥʦʩʷʪʩʷ ʢ ʨʦʜʘʤ: Actinomyces, Aeromonas, Atcaligenes, 

Arthrobacter, Bacillus, Brevibacterium, Cellulomonas, Corynebacterium, 

Desulfotomaculum, Flavobacterium, Micrococcus, Mycobacterium, 

Nocardia, Pseudomonas, Sarcina ʠ ʜʨ. ʌʣʦʢʫʣʦʦʙʨʘʟʫʶʱʠʝ ʙʘʢʪʝʨʠʠ - 

ʵʪʦ ʤʥʦʞʝʩʪʚʦ ʢʣʝʪʦʢ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʙʠʦʧʦʣʠ-

ʤʝʨʥʳʤ ʛʝʣʝʤ ʚ ʭʦʨʦʰʦ ʟʘʱʠʱʝʥʥʦʝ ʠ ʦʨʛʘʥʠʟʦʚʘʥʥʦʝ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʮʝʣʦʝ ï ʭʣʦʧʴʷ (ʭʣʦʧʦʢ) ʘʢʪʠʚʥʦʛʦ ʠʣʘ. ʇʦʧʫʣʷʮʠʠ 

ʬʣʦʢʫʣʦʦʙʨʘʟʫʶʱʠʭ ʙʘʢʪʝʨʠʡ ʩʦʩʪʘʚʣʷʶʪ ʚ ʠʣʝ 90-95 %, ʠʭ 
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ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʘʢʪʠʚʥʦʩʪʴ ʠ ʘʜʘʧʪʠʨʦʚʘʥʥʦʩʪʴ ʢ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʘʵʨʦʪʝʥʢʦʚ ʦʧʨʝʜʝʣʷʶʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʦʢʠʩʣʝʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʩʪʦʯʥʳʭ ʚʦʜʘʭ.  

ɺ ʘʢʪʠʚʥʦʤ ʠʣʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳ ʪʘʢʞʝ ʙʘʢʪʝʨʠʠ p. Pseudomonas 

(ʜʦ 80% ʦʪ ʯʠʩʣʝʥʥʦʩʪʠ ʙʘʢʪʝʨʠʡ ʘʢʪʠʚʥʦʛʦ ʠʣʘ), ʢʦʪʦʨʳʝ ʚʤʝʩʪʝ ʩ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ p. Mycobacterium ʩʧʦʩʦʙʥʳʝ ʦʢʠʩʣʷʪʴ ʨʘʟʣʠʯʥʳʝ 

ʩʧʠʨʪʳ, ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ, ʧʘʨʘʬʠʥʳ, ʫʛʣʝʚʦʜʦʨʦʜʳ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ, 

ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʫʛʣʝʚʦʜʦʨʦʜʳ, ʫʛʣʝʚʦʜʳ ʠ ʜʨ. ɹʘʢʪʝʨʠʠ ʠʟ p. Bacillus 

ʦʢʠʩʣʷʶʪ ʘʣʠʬʘʪʠʯʝʩʢʠʝ ʫʛʣʝʚʦʜʦʨʦʜʳ, ʘ ʙʘʢʪʝʨʠʠ p. Brevibacterium - 

ʨʘʟʣʠʯʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʥʝʬʪʠ, ʧʘʨʘʬʠʥʳ, ʥʘʬʪʝʥʳ, ʬʝʥʦʣʳ, 

ʘʣʴʜʝʛʠʜʳ, ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ. ʇʨʝʜʩʪʘʚʠʪʝʣʷʤʠ p. Cellulomonas 

ʨʘʟʣʘʛʘʶʪ ʮʝʣʣʶʣʦʟʦʩʦʜʝʨʞʘʱʠʝ ʢʦʤʧʦʥʝʥʪʳ ʩʪʦʯʥʳʭ ʚʦʜ. 

ɻʨʠʙʳ ʢʦʥʢʫʨʠʨʫʶʪ ʩ ʙʘʢʪʝʨʠʷʤʠ ʟʘ ʠʩʪʦʯʥʠʢʠ ʧʠʪʘʥʠʷ, ʥʦ 

ʚʳʞʠʚʘʶʪ ʚ ʙʦʣʝʝ ʢʠʩʣʳʭ ʩʨʝʜʘʭ, ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʦʙʣʘʜʘʶʪ ʥʠʟʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʘʟʦʪʫ.  

ɺʦʜʦʨʦʩʣʠ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʙʠʦʬʠʣʴʪʨʦʚ ʠ ʚ 

ʙʠʦʧʨʫʜʘʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʥʘ ʢʦʥʝʯʥʳʭ ʩʪʘʜʠʷʭ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ.  

ʇʨʦʩʪʝʡʰʠʝ - ʦʜʥʦʢʣʝʪʦʯʥʳʝ ʚʦʜʥʳʝ ʞʠʚʦʪʥʳʝ, ʧʦ ʨʘʟʤʝʨʫ ʥʘ 

ʧʦʨʷʜʦʢ ʢʨʫʧʥʝʝ ʙʘʢʪʝʨʠʡ, ʧʘʨʘʟʠʪʠʨʫʶʪ ʥʘ ʙʘʢʪʝʨʠʷʭ, ʧʦʝʜʘʶʪ 

ʛʨʠʙʳ ʠ ʚʦʜʦʨʦʩʣʠ, ʚʟʚʝʰʝʥʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʠ ʚʳʧʦʣʥʷʶʪ 

ʚʘʞʥʫʶ ʬʫʥʢʮʠʶ ʚʦ ʚʪʦʨʠʯʥʦʤ ʦʩʘʞʜʝʥʠʠ ʩʪʦʯʥʳʭ ʚʦʜ. ʈʦʣʴ 

ʧʨʦʩʪʝʡʰʠʭ ʚ ʦʩʥʦʚʥʦʤ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʪʠʤʫʣʠʨʦʚʘʥʠʠ ʨʦʩʪʘ 

ʬʣʦʢʫʣʦʦʙʨʘʟʫʶʱʠʭ ʙʘʢʪʝʨʠʡ; ʧʦʚʳʰʝʥʠʠ ʧʨʦʟʨʘʯʥʦʩʪʠ ʥʘʜʠʣʦʚʦʡ 

ʚʦʜʳ ʟʘ ʩʯʝʪ ʠʥʪʝʥʩʠʚʥʦʛʦ ʧʦʝʜʘʥʠʷ ʙʘʢʪʝʨʠʡ, ʥʝ ʚʢʣʶʯʝʥʥʳʭ ʚ 

ʭʣʦʧʴʷ ʠʣʘ, ʘ ʧʦʪʦʤʫ ʥʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʳʭ. ɹʦʣʝʝ ʪʦʛʦ, ʙʳʣʦ ʫʩʪʘʥʦʚ-

ʣʝʥʦ, ʯʪʦ ʧʨʦʩʪʝʡʰʠʝ ʚʳʜʝʣʷʶʪ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ, 

ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʩʪʠʤʫʣʠʨʫʶʱʠʤ ʜʝʡʩʪʚʠʝʤ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʙʘʢʪʝʨʠʡ. ʊʘʢ, ʠʟ ʢʫʣʴʪʫʨʥʦʡ ʞʠʜʢʦʩʪʠ ʠʥʬʫʟʦʨʠʡ 

ʧʦʣʫʯʝʥʦ ʜʦ 5 ʧʦʜʦʙʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. 

ʄʥʦʛʦʢʣʝʪʦʯʥʳʝ ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʙʠʦʬʠʣʴʪʨʘʭ ʠ ʘʢʪʠʚʥʦʤ ʠʣʝ ʧʨʠ 

ʥʠʟʢʦʡ ʥʘʛʨʫʟʢʝ. 

ʂʦʣʠʯʝʩʪʚʝʥʥʦ ʧʨʦʩʪʝʡʰʠʝ ʠ ʤʥʦʛʦʢʣʝʪʦʯʥʳʝ ʦʨʛʘʥʠʟʤʳ, 

ʩʦʩʪʘʚʣʷʶʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 5-10 % ʦʪ ʦʙʱʝʡ ʙʠʦʤʘʩʩʳ ʘʢʪʠʚʥʦʛʦ 

ʠʣʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʘʟʣʦʞʝʥʠʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʫʯʘʩʪʚʫʝʪ 

ʚʩʷ ʙʠʦʪʘ ʘʢʪʠʚʥʦʛʦ ʠʣʘ ʚ ʮʝʣʦʤ, ʘ ʘʙʠʦʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚʣʠʷʶʪ ʥʘ 

ʝʛʦ ʩʢʦʨʦʩʪʴ ʠ ʫʩʧʝʰʥʦʩʪʴ. 

ɸʢʪʠʚʥʳʡ ʠʣ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ 

ʩʠʩʪʝʤʫ, ʦʨʛʘʥʠʟʤʳ ʢʦʪʦʨʦʡ ʥʘʭʦʜʷʪʩʷ ʥʘ ʨʘʟʥʳʭ ʪʨʦʬʠʯʝʩʢʠʭ 

ʫʨʦʚʥʷʭ. ɻʝʪʝʨʦʪʨʦʬʥʳʝ ʙʘʢʪʝʨʠʠ, ʚʦʜʦʨʦʩʣʠ, ʩʘʧʨʦʬʠʪʥʳʝ ʛʨʠʙʳ ʠ 

ʩʘʧʨʦʬʠʪʥʳʝ ʧʨʦʩʪʝʡʰʠʝ - ʧʝʨʚʠʯʥʳʝ ʧʦʝʜʘʪʝʣʠ - ʩʦʩʪʘʚʣʷʶʪ 
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ʧʝʨʚʳʡ ʪʨʦʬʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ. ɻʦʣʦʟʦʡʥʳʝ ʧʨʦʩʪʝʡʰʠʝ - ʚʪʦʨʦʡ, ʘ 

ʦʪʜʝʣʴʥʳʝ ʚʠʜʳ ʥʝʤʘʪʦʜ, ʭʠʱʥʳʝ ʢʦʣʦʚʨʘʪʢʠ, ʩʦʩʫʱʠʝ ʠʥʬʫʟʦʨʠʠ, 

ʪʠʭʦʭʦʜʢʠ, ʭʠʱʥʳʝ ʛʨʠʙʳ - ʪʨʝʪʠʡ ʪʨʦʬʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ. ʉʧʦʩʦʙ 

ʧʠʪʘʥʠʷ ʦʨʛʘʥʠʟʤʦʚ ʘʢʪʠʚʥʦʛʦ ʠʣʘ ʦʧʨʝʜʝʣʷʝʪ ʠʭ ʩʪʨʫʢʪʫʨʥʦʝ 

ʧʦʣʦʞʝʥʠʝ ʚ ʙʠʦʮʝʥʦʟʝ ʠ ʭʘʨʘʢʪʝʨ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ. ʇʨʝʦʙʣʘʜʘʥʠʝ 

ʪʦʡ ʠʣʠ ʠʥʦʡ ʛʨʫʧʧʳ ʦʨʛʘʥʠʟʤʦʚ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʪʠʧʦʤ ʧʠʪʘʥʠʷ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʦʮʝʩʩʳ, ʧʨʝʦʙʣʘʜʘʶʱʠʝ ʚ ʩʦʦʙʱʝʩʪʚʝ ʚ ʦʧʨʝʜʝʣʝʥ-

ʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʠ ʦʪʨʘʞʘʶʱʠʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʮʝʩʩ ʦʯʠʩʪʢʠ 

ʩʦʩʪʘʚʘ ʩʪʦʯʥʳʭ ʚʦʜ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʦʙʠʪʘʥʠʷ ʘʢʪʠʚʥʦʛʦ ʠʣʘ.  

ɺʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʦʩʪʘ ʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʚʝʱʝʩʪʚʘ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʧʦʣʫʯʘʶʪ ʠʟ ʦʯʠʱʘʝʤʦʡ ʩʪʦʯʥʦʡ ʞʠʜʢʦʩʪʠ, 

ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʠ ʪʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ. ʊʘʢ, ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜʘʭ, ʧʨʠʩʫʪʩʪʚʫʝʪ ʨʷʜ ʩʦʝʜʠʥʝʥʠʡ, 

ʩʧʦʩʦʙʥʳʭ ʥʘʨʫʰʘʪʴ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʥʦʨʤʘʣʴʥʫʶ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʤʠʢʨʦʙʦʚ, ʚʝʜʫʱʠʭ ʧʨʦʮʝʩʩ ʦʯʠʩʪʢʠ. ʄʝʭʘʥʠʟʤ 

ʜʝʡʩʪʚʠʷ ʨʘʟʥʳʭ ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ ʥʝʦʜʠʥʘʢʦʚ ʠ ʯʘʱʝ ʚʩʝʛʦ 

ʩʚʦʜʠʪʩʷ ʢ ʧʦʚʨʝʞʜʝʥʠʶ ʢʘʢʠʭ-ʣʠʙʦ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ ʢʣʝʪʢʠ. ʊʘʢ, 

ʥʘʧʨʠʤʝʨ, ʬʝʥʦʣ ʠ ʬʦʨʤʘʣʠʥ ʦʙʨʘʟʫʶʪ ʧʨʦʯʥʳʝ ʢʦʤʧʣʝʢʩʳ ʩ 

ʙʝʣʢʘʤʠ ʧʨʦʪʦʧʣʘʟʤʳ; ʧʨʦʠʟʚʦʜʥʳʝ ʭʣʦʨʘ ʠ ʧʝʨʝʢʠʩʴ ʚʦʜʦʨʦʜʘ 

ʠʥʘʢʪʠʚʠʨʫʶʪ ʚʘʞʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʧʨʦʪʦʧʣʘʟʤʳ ʧʫʪʝʤ ʦʢʠʩʣʝʥʠʷ; 

ʩʧʠʨʪ, ʵʬʠʨ, ʘʮʝʪʦʥ ʠ ʜʨʫʛʠʝ ʧʣʘʟʤʦʣʠʪʠʢʠ ʨʘʟʨʫʰʘʶʪ ʣʠʧʦʠʜʥʫʶ 

ʦʙʦʣʦʯʢʫ ʢʣʝʪʢʠ. ʅʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʷʜʦʚʠʪʦʝ ʜʝʡʩʪʚʠʝ ʧʨʦʷʚʣʷʝʪʩʷ 

ʪʦʣʴʢʦ ʧʨʠ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʚʝʱʝʩʪʚʘ ʠ ʦʩʣʘʙʣʷʝʪʩʷ ʧʨʠ 

ʨʘʟʙʘʚʣʝʥʠʠ. ʇʦʵʪʦʤʫ ʤʠʢʨʦʙʳ ʤʦʛʫʪ ʧʨʠʩʧʦʩʦʙʠʪʩʷ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʨʘʟʣʠʯʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ (ʜʘʞʝ ʚ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ), 

ʢʦʪʦʨʳʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʙʳʣʠ ʜʣʷ ʥʠʭ ʛʫʙʠʪʝʣʴʥʳʤʠ.    ʤʠʢʨʦʙʥʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʜʝʩʪʨʫʢʮʠʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʥʝʧʨʠʨʦʜʥʳʭ, 

ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʳʭ ʯʝʣʦʚʝʢʦʤ ʩʦʝʜʠʥʝʥʠʡ ʠ ʢʨʘʡʥʝ ʩʪʦʡʢʠʭ, 

ʪʘʢʠʭ ʢʘʢ ɼɼʊ, ʠ ʥʝʦʙʳʢʥʦʚʝʥʥʦ ʪʦʢʩʠʯʥʳʭ, ʥʘʧʨʠʤʝʨ, ʜʠʦʢʩʠʥʘ. ʕʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠ ʤʦʞʥʦ ʦʯʠʩʪʠʪʴ ʣʶʙʫʶ ʟʘʛʨʷʟ-

ʥʝʥʥʫʶ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ ʚʦʜʫ [2]. 

ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ ʦʯʠʩʪʢʠ 

ʩʪʦʯʥʳʭ ʚʦʜ ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʜʣʷ ʦʯʠʩʪʢʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ 

ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚ ʩʪʦʯʥʳʭ ʚʦʜʘʭ ʣʶʙʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʪʘʢʠʭ ʢʘʢ ʧʨʦʤʳʰʣʝʥʥʳʝ, ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʳʪʦʚʳʝ, 

ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʩʪʦʯʥʳʝ ʚʦʜʳ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 
1. ʂʫʣʠʢʦʚ ʅ.ʀ., ʅʘʡʤʘʥʦʚ ʃ.ʗ., ʆʤʝʣʴʯʝʥʢʦ ʅ.ʇ., ʏʝʨʥʳʰʝʚ ɺ.ʅ. ʊʝʦʨʝʪʠʯʝʩʢʠʝ 
ʦʩʥʦʚʳ ʦʯʠʩʪʢʠ ʚʦʜʳ. ʄʘʢʝʝʚʢʘ: ʀʟʜ-ʚʦ çʅʆʋʃʀɼɾè, ɼʦʥʝʮʢʦʝ ʦʪʜʝʣʝʥʠʝ, 
2009. 

2. ɾʤʫʨ ʅ.ʉ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ 
ʥʘ ʩʦʦʨʫʞʝʥʠʷʭ ʩ ʘʵʨʦʪʝʥʢʘʤʠ. ʄ.: ʀʟʜ-ʚʦ çɸʂɺɸʈʆʉè, 2003. 
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ɺʀɿʅɸʏɽʅʅʗ ɸʅʊɸɻʆʅɯʉʊʀʏʅʆɰ ɸʂʊʀɺʅʆʉʊɯ 
ʃɸʂʊʆɹɸʎʀʃ 

ʉʦʨʦʢʘ ɼ.ʉ., ʉʢʣʷʨ ʊ.ɺ. 

ɼʥʽʧʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʆʣʝʩʷ ɻʦʥʯʘʨʘ 

 

ʇʨʦʙʣʝʤʘ ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʜʦʩʠʪʴ ʘʢʪʫʘʣʴʥʘ ʫ ʥʘʰ ʯʘʩ. 

ɸʜʞʝ ʘʥʪʘʛʦʥʽʩʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʙʘʢʪʝʨʽʡ ʚʠʟʥʘʯʘʻ ʟʜʘʪʥʽʩʪʴ ʜʦ ʞʠʪʪʷ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʧʨʠ ʾʭ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥʘʭ ʫ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʘʩʦʮʽʘʮʽʷʭ.  

ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʚʠʚʯʘʣʠʩʷ ʘʥʪʘʛʦʥʽʩʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʣʘʢʪʦʙʘʢʪʝʨʽʡ 

[1]. ʎʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʥʘʫʢʦʚʠʡ ʪʘ ʧʨʘʢʪʠʯʥʠʡ 

ʽʥʪʝʨʝʩ, ʪʦʤʫ ʱʦ ʚʦʥʠ ʷʚʣʷʶʪʴʩʷ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʥʦʨʤʘʣʴʥʦʾ 

ʤʽʢʨʦʬʣʦʨʠ ʣʶʜʠʥʠ ʪʘ ʪʚʘʨʠʥʠ, ʚʦʥʠ ʰʠʨʦʢʦ ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʫ 

ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʘ ʪʘʢʦʞ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʙʘʛʘʪʴʦʭ  

ʧʨʦʙʽʦʪʠʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʪʘ ʧʨʦʜʫʢʪʽʚ. 

ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʜʦʩʣʽʜʠʪʠ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥʠ ʤʽʞ ʪʝʩʪ-

ʢʫʣʴʪʫʨʘʤʠ, ʷʢʽ ʙʫʣʦ ʚʠʜʽʣʝʥʦ ʚʽʜ ʭʚʦʨʠʭ ʟ ʨʽʟʥʠʤʠ ʬʦʨʤʘʤʠ ʜʠʩʙʽʦʟʫ 

ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ ʪʘ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʥʦʨʤʘʣʴʥʦʾ ʤʽʢʨʦʬʣʦʨʠ, ʘ ʩʘʤʝ 

ʣʘʢʪʦʙʘʮʠʣʘʤʠ, ʷʢʽ ʙʫʣʦ ʚʠʜʽʣʝʥʦ ʟ ʧʨʦʙʽʦʪʠʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. ɸ ʪʘʢʦʞ 

ʚʠʷʚʠʪʠ, ʷʢʠʡ ʟ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʣʘʢʪʦʙʘʮʠʣ ʚʠʷʚʣʷʻ ʥʘʡʙʽʣʴʰʫ 

ʘʥʪʘʛʦʥʽʩʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʠʭ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. 

ʆʙôʻʢʪʘʤʠ ʜʦʩʣ̔ʜʞʝʥʥʷ ʙʫʣʠ 5 ʰʪʘʤʽʚ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʫ 

Lactobacillus: Lactobacillus acidophilus, Lactobacillus plantarum 8RA-3, 

Lactobacillus sporogenes, Lactobacillus bulgaricus, ʚʠʜʽʣʝʥʠʭ ʟ 

ʧʨʦʙʽʦʪʠʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʘ ʪʘʢʦʞ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʷʢʽ 

ʙʫʣʦ ʚʠʜʽʣʝʥʦ ʚʽʜ ʭʚʦʨʠʭ ʟ ʨʽʟʥʠʤʠ ʧʨʦʷʚʘʤʠ ʜʠʩʙʽʦʟʫ ʢʠʰʢʦʚʦʛʦ 

ʪʨʘʢʪʫ: Staphylococcus aureus, Staphylococcus epidermidis, Escherichia 

coli, Pseudomonas aeruginosa, Candida albicans. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʘʥʪʘʛʦʥʽʩʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʦʜʠʬʽʢʦʚʘʥʫ ʤʝʪʦʜʠʢʫ ʚʠʟʥʘʯʝʥʥʷ 

ʙʘʢʪʝʨʠʮʠʜʥʦʾ ʪʘ ʙʘʢʪʝʨʽʦʩʪʘʪʠʯʥʦʾ ʜʽʾ [2]. ɺʤʽʩʪ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʦʾ 

ʤʽʢʨʦʬʣʦʨʠ ʚʠʟʥʘʯʘʣʠ ʧʽʜʨʘʭʫʥʢʦʤ ʢʽʣʴʢʦʩʪʽ ʢʦʣʦʥʽʡ, ʱʦ ʚʠʨʦʩʣʠ ʧʨʠ 

ʢʫʣʴʪʠʚʫʚʘʥʥʽ ʟ ʧʨʝʧʘʨʘʪʦʤ ʪʘ ʙʝʟ ʥʴʦʛʦ. 

ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʷʚʣʷʣʠ ʘʥʪʘʛʦʥʽʩʪʠʯʥʫ 

ʘʢʪʠʚʥʽʩʪʴ L. bulgaricus, ʚʠʜʽʣʝʥʠʭ ʟ ʧʨʦʙʽʦʪʠʯʥʦʛʦ ʧʨʝʧʘʨʘʪʫ 

çɻʘʩʪʨʦʬʘʨʤè. ʋ ʨʝʟʫʣʴʪʘʪʽ ʚʠʚʯʝʥʥʷ ʘʥʪʠʤʽʢʨʦʙʥʦʾ ʘʢʪʠʚʥʦʩʪʽ L. 

bulgaricus ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʷʢʽ 

ʙʫʣʦ ʚʠʜʽʣʝʥʦ ʚʽʜ ʭʚʦʨʠʭ ʟ ʨʽʟʥʠʤʠ ʬʦʨʤʘʤʠ ʜʠʩʙʽʦʟʫ ʢʠʰʢʦʚʦʛʦ 

ʪʨʘʢʪʫ, ʚʠʷʚʣʝʥʦ, ʱʦ ʨʽʟʥʽ ʨʦʟʚʝʜʝʥʥʷ ʧʨʝʧʘʨʘʪʫ ʚʠʢʣʠʢʘʶʪʴ ʛʠʙʝʣʴ 

ʪʝʩʪ-ʢʫʣʴʪʫʨ ʧʦ-ʨʽʟʥʦʤʫ. ɸ ʩʘʤʝ ʥʘʡʙʽʣʴʰʘ ʘʥʪʘʛʦʥʽʩʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ 
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ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʧʨʠ ʥʘʡʤʝʥʰʦʤʫ ʨʦʟʚʝʜʝʥʥʽ ʧʨʝʧʘʨʘʪʫ. ʊʘʢ ʥʘʡʙʽʣʴʰ 

ʚʠʩʦʢʫ ʘʥʪʠʤʽʢʨʦʙʥʫ ʘʢʪʠʚʥʽʩʪʴ L. bulgaricus ʚʠʷʚʣʷʣʠ ʧʨʦʪʠ S. 

epidermidis, ʘ ʥʘʡʤʝʥʰʫ ï ʧʨʦʪʠ C. albicans. 

ʅʘ ʜʨʫʛʦʤʫ ʝʪʘʧʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʠʚʯʘʣʠ ʘʥʪʘʛʦʥʽʩʪʠʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ L. acidophilus, ʚʠʜʽʣʝʥʠʭ ʟ ʧʨʦʙʽʦʪʠʯʥʦʛʦ ʧʨʝʧʘʨʘʪʫ 

çʃʽʥʝʢʩè. ʅʘʡʙʽʣʴʰʘ ʘʥʪʠʤʽʢʨʦʙʥʘ ʜʽʷʣʴʥʽʩʪʴ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ E. coli, ʘ ʥʘʡʤʝʥʰʘ ï ʜʦ S. aureus.  

ʅʘ ʪʨʝʪʴʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʫʚʘʣʠ ʘʥʪʘʛʦʥʽʩʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ 

ʰʪʘʤʫ L. plantarum 8RA-3, ʚʠʜʽʣʝʥʦʛʦ ʟ ʧʨʝʧʘʨʘʪʫ çʃʘʢʪʦʙʘʢʪʝʨʠʥ 

ʩʫʭʠʡè. ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʷʚʣʝʥʦ, ʱʦ ʥʘʡʚʠʱʘ 

ʘʥʪʠʤʽʢʨʦʙʥʘ ʘʢʪʠʚʥʽʩʪʴ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ E. coli, ʘ 

ʥʘʡʥʠʞʯʘ ï ʜʦ S. aureus.  

ʅʘ ʯʝʪʚʝʨʪʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʷʚʣʷʣʠ ʙʘʢʪʝʨʠʮʠʜʥʫ ʜʽʶ 

ʰʪʘʤʫ L. sporogenes, ʚʠʜʽʣʝʥʦʛʦ ʟ ʧʨʦʙʽʦʪʠʯʥʦʛʦ ʧʨʝʧʘʨʘʪʫ 

çʃʘʢʪʦʚʽʪè. ʅʘʡʙʽʣʴʰʘ ʘʥʪʘʛʦʥʽʩʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ E. coli, ʘ ʥʘʡʤʝʥʰʘ ï ʜʦ S. aureus.  

ʆʪʞʝ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʦʩʣʽʜʥʽ ʰʪʘʤʠ ʣʘʢʪʦʙʘʮʠʣ ʚʦʣʦʜʽʶʪʴ 

ʨʽʟʥʦʶ ʟʜʘʪʥʽʩʪʶ ʚʧʣʠʚʘʪʠ ʥʘ ʨʽʩʪ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʠʭ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ʅʘʡʚʠʱʫ ʘʥʪʘʛʦʥʽʩʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʧʦ ʚʽʜʥʦʰʝʥʥʶ 

ʜʦ ʮʠʭ ʙʘʢʪʝʨʽʡ ʧʨʦʷʚʣʷʻ ʰʪʘʤ L. acidophilus ʚʠʜʽʣʝʥʠʡ ʟ 

ʧʨʦʙʽʦʪʠʯʥʦʛʦ ʧʨʝʧʘʨʘʪʫ çʃʽʥʝʢʩè. 

ɹʫʜʴ-ʷʢʽ ʧʨʦʷʚʠ ʜʠʩʙʘʢʪʝʨʽʦʟʫ ʫ ʣʶʜʠʥʠ ʦʙʦʚôʷʟʢʦʚʦ ʟʘʯʽʧʘʶʪʴ 

ʜʘʥʠʡ ʚʠʜ ʣʘʢʪʦʙʘʮʠʣ. ɸʮʠʜʦʬʽʣʴʥʽ ʧʘʣʠʯʢʠ ʫ ʚʠʛʣʷʜʽ ʞʠʚʠʭ  ʘʙʦ 

ʫʙʠʪʠʭ ʙʘʢʪʝʨʽʡ, ʘʫʪʦʣʽʟʘʪʽʚ, ʙʝʟʢʣʽʪʠʥʥʠʭ ʧʨʦʜʫʢʪʽʚ ʤʝʪʘʙʦʣʽʟʤʫ, 

ʝʢʩʪʨʘʢʪʽʚ ʽ ʽʥʰʠʭ ʬʦʨʤ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʧʨʦʬʽʣʘʢʪʠʢʠ ʽ ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʠʭ ʟ ʛʦʩʪʨʠʤʠ ʽ ʭʨʦʥʽʯʥʠʤʠ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʪʨʘʚʥʦʛʦ ʪʨʘʢʪʫ, ʟʘʧʘʣʴʥʠʤʠ ʧʨʦʮʝʩʘʤʠ 

ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ, ʩʝʯʦʩʪʘʪʝʚʦʾ ʩʠʩʪʝʤʠ. ʐʪʘʤʠ ʮʴʦʛʦ ʚʠʜʫ 

ʣʘʢʪʦʙʘʮʠʣ ʟʘʩʪʦʩʦʚʫʶʪʴ ʷʢ ʘʥʪʠʦʢʩʠʜʘʥʪʠ ʽ ʟʘʩʦʙʠ, ʷʢʽ ʟʜʘʪʥʽ 

ʟʥʠʞʫʚʘʪʠ ʣʽʧʽʜʥʫ ʧʝʨʦʢʩʠʜʘʟʫ. ɸʮʠʜʦʬʽʣʴʥʽ ʧʘʣʠʯʢʠ ʫ ʚʠʛʣʷʜʽ  

ʤʦʥʦʢʫʣʴʪʫʨ ʘʙʦ ʫ ʢʦʤʧʣʝʢʩʽ ʟ ʙʽʬʽʜʦʙʘʢʪʝʨʽʷʤʠ ʚʚʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ 

ʙʽʦʣʦʛʽʯʥʦ-ʘʢʪʠʚʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʽ ʭʘʨʯʦʚʠʭ ʜʦʙʘʚʦʢ, ʘ ʪʘʢʦʞ 

ʙʘʛʘʪʦʯʠʩʝʣʴʥʠʭ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʧʨʦʜʫʢʪʽʚ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʨʽʚʥʶʶʯʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʧʦ-ʧʝʨʰʝ, ʧʨʠ 

ʚʠʚʯʝʥʽ ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʱʦʜʦ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ 

ʧʦʢʘʟʘʥʦ, ʱʦ ʥʘʡʤʝʥʰʫ ʘʥʪʘʛʦʥʽʩʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʧʨʦʷʚʣʷʶʪʴ ʰʪʘʤʠ 

ʣʘʢʪʦʙʘʮʠʣ ʩʪʦʩʦʚʥʦ S. aureus (ʧʨʦʮʝʥʪ ʟʘʛʠʙʝʣʽ ʩʢʣʘʜʘʻ 61,7%Ñ2%), 

ʘ ʥʘʡʙʽʣʴʰʫ ï ʩʪʦʩʦʚʥʦ E. coli (ʧʨʦʮʝʥʪ ʟʘʛʠʙʝʣʽ ï 73,4%Ñ1,8%). 

ʇʦ-ʜʨʫʛʝ, ʫ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʴ ʤʽʞʤʽʢʨʦʙʥʠʭ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥ ʤʽʞ 

ʰʪʘʤʦʤ ʘʥʪʘʛʦʥʽʩʪʦʤ ʽ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʠʤʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʚʠʱʫ ʘʥʪʘʛʦʥʽʩʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʩʝʨʝʜ 
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ʣʘʢʪʦʙʘʮʠʣ ʤʘʻ ʰʪʘʤ L. acidophilus, ʷʢʠʡ ʙʫʣʦ ʚʠʜʽʣʝʥʦ ʟ 

ʧʨʦʙʽʦʪʠʯʥʦʛʦ ʧʨʝʧʘʨʘʪʫ çʃʽʥʝʢʩè. 
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ɼʥʽʧʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʆʣʝʩʷ ɻʦʥʯʘʨʘ 

 

ɯʥʬʝʢʮʽʾ ʩʝʯʦʚʠʚʽʜʥʠʭ ʰʣʷʭʽʚ ʧʨʦʜʦʚʞʫʶʪʴ ʟʘʣʠʰʘʪʠʩʷ ʦʜʥʽʻʶ ʟ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʨʦʙʣʝʤ ʩʴʦʛʦʜʝʥʥʷ. ʎʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʦʭʦʧʣʶʶʪʴ ʨʷʜ 

ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ, ʦʙʫʤʦʚʣʝʥʠʭ ʤʽʢʨʦʙʥʦʶ ʢʦʣʦʥʽʟʘʮʽʻʶ ʩʝʯʽ ʪʘ 

ʤʽʢʨʦʙʥʦʶ ʽʥʚʘʟʽʻʶ ʟ ʨʦʟʚʠʪʢʦʤ ʽʥʬʝʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʨʽʟʥʠʭ 

ʘʥʘʪʦʤʽʯʥʠʭ ʜʽʣʷʥʢʘʭ ʩʝʯʦʚʠʚʽʜʥʦʾ ʩʠʩʪʝʤʠ, ʧʨʠ ʮʴʦʤʫ ʭʘʨʘʢʪʝʨ ʾʭ 

ʩʠʤʧʪʦʤʘʪʠʢʠ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʩʧʝʮʠʬʽʢʦʶ ʽ ʯʘʩʪʦ ʥʘʙʫʚʘʻ ʩʪʝʨʪʦʾ 

ʢʘʨʪʠʥʠ [5].  ɿʥʘʯʥʦʶ ʤʽʨʦʶ ʚʦʥʠ ʧʦʚôʷʟʘʥʽ ʟ ʧʝʚʥʠʤʠ ʪʨʫʜʥʦʱʘʤʠ 

ʜʽʘʛʥʦʩʪʠʢʠ, ʨʝʟʠʩʪʝʥʪʥʽʩʪʶ ʜʦ ʣʽʢʫʚʘʥʥʷ, ʥʘʜʟʚʠʯʘʡʥʦ ʚʠʩʦʢʦʶ 

ʧʦʰʠʨʝʥʽʩʪʶ ʪʘ ʤʦʞʣʠʚʽʩʪʶ ʨʦʟʚʠʪʢʫ ʪʷʞʢʠʭ ʫʩʢʣʘʜʥʝʥʴ, ʦʩʦʙʣʠʚʦ 

ʪʠʭ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʫ ʬʫʥʢʮʽʶ ʞʽʥʦʢ [4].  ʅʦʨʤʦʮʝʥʦʟ 

ʫʨʦʛʝʥʽʪʘʣʴʥʦʛʦ ʪʨʘʢʪʫ ʞʽʥʦʢ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʦʙʣʽʛʘʪʥʦïʘʥʘʝʨʦʙʥʦʶ 

ʤʽʢʨʦʬʣʦʨʦʶ, ʘ ʩʘʤʝ ʣʘʢʪʦʙʘʢʪʝʨʽʷʤʠ [1].  

ɼʠʩʙʘʣʘʥʩ ʤʽʢʨʦʬʣʦʨʠ ʫʨʦʛʝʥʽʪʘʣʴʥʦʛʦ ʪʨʘʢʪʫ ʞʽʥʦʢ ʧʨʝʜʩʪʘʚʣʷʻ 

ʧʦʨʫʰʝʥʥʷ ʢʽʣʴʢʽʩʥʦ-ʷʢʽʩʥʠʭ ʚʟʘʻʤʠʥ ʨʝʟʠʜʝʥʪʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ï 

ʩʘʧʨʦʬʽʪʥʠʭ ʽ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʠʭ, ʱʦ ʥʘʩʝʣʷʶʪʴ ʩʝʯʦʩʪʘʪʝʚʫ ʩʠʩʪʝʤʫ 

ʞʽʥʦʢ ʚ ʥʦʨʤʽ. ʈʦʟʚʠʪʦʢ ʜʠʩʙʘʣʘʥʩʫ ʙʽʦʪʠ ʫʨʦʛʝʥʽʪʘʣʴʥʦʛʦ ʪʨʘʢʪʫ (ʋɻʊ) 

ʤʦʞʝ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ ʤʝʪʘʙʦʣʽʯʥʠʤʠ, ʽʤʫʥʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʽ ʚ 

ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʢʣʽʥʽʯʥʠʤʠ ʧʨʦʷʚʘʤʠ, ʩʪʫʧʽʥʴ ʚʠʨʘʞʝʥʦʩʪʽ ʷʢʠʭ ʤʦʞʝ 

ʚʘʨʽʶʚʘʪʠ ʚʽʜ ʙʝʟʩʠʤʧʪʦʤʥʦʛʦ ʥʦʩʽʡʩʪʚʘ ʜʦ ʚʠʨʘʞʝʥʦʾ ʢʣʽʥʽʯʥʦʾ 

ʤʘʥʽʬʝʩʪʘʮʽʾ [2,3]. ɼʘʥʘ ʧʨʦʙʣʝʤʘ ʥʘʙʫʚʘʻ ʚʩʝ ʙʽʣʴʰʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ, 

ʦʩʢʽʣʴʢʠ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʻ ʦʜʥʠʤ ʽʟ ʯʠʥʥʠʢʽʚ, ʷʢʽ 

ʫʩʢʣʘʜʥʶʶʪʴ ʧʝʨʝʙʽʛ ʦʩʥʦʚʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʽ, ʟʘ ʧʝʚʥʠʭ ʫʤʦʚ, 
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ʩʪʘʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦʶ ʧʨʠʯʠʥʦʶ ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ 

ʩʝʯʦʩʪʘʪʝʚʠʭ ʦʨʛʘʥʽʚ ʣʶʜʠʥʠ.  

ɺʠʭʦʜʷʯʠ ʟ ʘʢʪʫʘʣʴʥʦʩʪʽ ʤʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʜʦʩʣʽʜʠʪʠ ʷʢʽʩʥʠʡ ʪʘ 

ʢʽʣʴʢʽʣʴʥʠʡ ʩʢʣʘʜ ʤʽʢʨʦʬʣʦʨʠ ʫʨʦʛʝʥʽʪʘʣʴʥʦʛʦ ʪʨʘʢʪʫ ʞʽʥʦʢ ʨʽʟʥʠʭ 

ʚʽʢʦʚʠʭ ʛʨʫʧ ʧʨʠ ʜʠʩʙʽʦʟʘʭ ʪʘ ʚʠʟʥʘʯʠʪʠ ʯʫʪʣʠʚʽʩʪʴ ʚʠʜʽʣʝʥʠʭ ʰʪʘʤʽʚ 

ʜʦ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʤʝʪʠ ʙʫʣʠ ʧʦʩʪʘʚʣʝʥʽ 

ʥʘʩʪʫʧʥʽ ʟʘʜʘʯʽ: ʚʠʜʽʣʠʪʠ ʪʘ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʟ 

ʫʨʦʛʝʥʽʪʘʣʴʥʦʛʦ ʪʨʘʢʪʫ ʞʽʥʦʢ; ʜʦʩʣʽʜʠʪʠ ʯʫʪʣʠʚʽʩʪʴ ʚʠʜʽʣʝʥʠʭ ʰʪʘʤʽʚ 

ʜʦ ʨʷʜʫ ʘʥʪʠʤʽʢʨʦʙʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʪʘ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʙʫʚ ʟʘʩʪʦʩʦʚʘʥʠʡ ʢʫʣʴʪʫʨʘʣʴʥʠʡ ʤʝʪʦʜ.   

ʇʨʠ ʦʙʩʪʝʞʝʥʥʽ ʤʽʢʨʦʬʣʦʨʠ ʩʝʯʦʩʪʘʪʝʚʦʾ ʩʠʩʪʝʤʠ 70 ʞʽʥʦʢ ʥʘ ʙʘʟʽ 

ʙʘʢʚʽʜʜʽʣʫ ʢʣʽʥʽʢʦ-ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ ʙʫʣʦ ʚʠʜʽʣʝʥʦ 40 ʰʪʘʤʽʚ 

ʫʤʦʚʥʦ- ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʤʽʚ ʪʘ ʧʨʦʚʝʜʝʥʘ ʾʭ ʽʜʝʥʪʠʬʽʢʘʮʽʷ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʚʽʢʫ ʦʙʩʪʝʞʝʥʠʭ ʞʽʥʦʢ ʙʫʣʦ ʫʤʦʚʥʦ ʧʦʜʽʣʝʥʦ ʥʘ 3 ʚʽʢʦʚʽ 

ʛʨʫʧʠ: I ï ʚʽʜ 18 ʜʦ 30 ʨʦʢʽʚ, II ï ʞʽʥʢʠ ʚʽʢʦʤ ʚʽʜ 31 ʜʦ 40 ʨʦʢʽʚ, III ï ʚʽʜ 

41 ʜʦ 60 ʨʦʢʽʚ. ʇʨʠ ʦʙʩʪʝʞʝʥʥʽ ʫʨʦʛʝʥʽʪʘʣʴʥʦʛʦ ʪʨʘʢʪʫ ʞʽʥʦʢ ʨʽʟʥʠʭ 

ʚʽʢʦʚʠʭ ʛʨʫʧ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʚʩʽʭ ʧʘʮʽʻʥʪʦʢ, ʘ ʩʘʤʝ ʫ 30 ʟ ʥʠʭ ï 

42,9% ʙʫʚ ʚʠʷʚʣʝʥʠʡ ʥʦʨʤʦʮʝʥʦʟ. 

ʅʘ ʥʘʩʪʫʧʥʦʤʫ ʝʪʘʧʽ ʥʘʤʠ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʩʢʣʘʜ ʫʤʦʚʥʦ-

ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʩʝʯʦʩʪʘʪʝʚʦʾ ʩʠʩʪʝʤʠ ʞʽʥʦʢ ʨʽʟʥʦʛʦ ʚʽʢʫ ʧʨʠ 

ʜʠʩʙʽʦʪʠʯʥʠʭ ʧʦʨʫʰʝʥʥʷʭ (ʨʠʩ.1).  

ʇʨʠ ʦʙʩʪʝʞʝʥʥʽ ʚʩʽʭ ʚʽʢʦʚʠʭ ʛʨʫʧ ʙʫʣʦ ʚʠʜʽʣʝʥʦ 40 ʰʪʘʤʽʚ 

ʫʤʦʚʥʦ- ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʪʘ ʧʨʦʚʝʜʝʥʘ ʾʭ ʽʜʝʥʪʠʬʽʢʘʮʽʷ. 

ʅʘʡʙʽʣʴʰ ʯʘʩʪʦ ʫ ʞʽʥʦʢ ʚʩʽʭ ʚʽʢʦʚʠʭ ʢʘʪʝʛʦʨʽʡ ʚʠʜʽʣʷʣʠʩʴ E. coli ï 15, 

ʛʨʠʙʠ ʚʠʜʫ C. albicans ï 11, Kl. pneumoniae ï 6, ʘ ʪʘʢʦʞ P. vulgaris,  

P. mirabilis ï 4 ʚʽʜʧʦʚʽʜʥʦ.  

 
ʈʠʩ. 1 ʉʢʣʘʜ ʤʽʢʨʦʬʣʦʨʠ ʩʝʯʦʩʪʘʪʝʚʦʛʦ ʪʨʘʢʪʫ ʞʽʥʦʢ  

ʧʨʠ ʜʠʩʙʽʦʪʠʯʥʠʭ ʧʦʨʫʰʝʥʥʷʭ (%) 

 

ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ ʥʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʰʪʘʤʽʚ ʫʤʦʚʥʦ ï ʧʘʪʦʛʝʥʥʠʭ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʩʝʨʝʜ ʞʽʥʦʢ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʽʢʫ: E. coli ï 40%, P. 

vulgaris ï 50%, Kl. pneumoniae ï 66% ï ʮʝ ʧʦʚôʷʟʘʥʦ ʟ ʥʘʷʚʥʽʩʪʶ 
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ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʩʪʘʪʝʚʠʭ ʧʘʨʪʥʝʨʽʚ, ʚʘʛʽʪʥʽʩʪʶ, ʪʨʘʚʤʘʪʠʟʘʮʽʻʶ 

ʩʪʘʪʝʚʠʭ ʰʣʷʭʽʚ ʧʨʠ ʘʙʦʨʪʘʭ, ʛʦʨʤʦʥʘʣʴʥʠʤ ʬʦʥʦʤ ʞʽʥʦʢ [5]. 

ʅʝʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʰʪʘʤʽʚ ʫ ʞʽʥʦʢ ʚʽʢʦʤ ʚʽʜ 18 ʜʦ 30 ʨʦʢʽʚ, ʘ ʩʘʤʝ : 

E.coli ï 4, P. mirabilis  ï 2 ʰʪʘʤʠ, C. albicans ï 1, Kl. pneumoniae ï 1 

ʰʪʘʤ,. ʋ ʞʽʥʦʢ ʚʽʢʦʤ ʚʽʜ 41 ʜʦ 60 ʨʦʢʽʚ ʚʠʷʚʣʝʥʦ ʧʽʜʚʠʱʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʛʨʠʙʽʚ ʨʦʜʫ Candida, ʷʢʘ ʩʢʣʘʜʘʻ 54,5%, ʘ ʪʘʢʦʞ ʽʥʰʠʭ ʫʤʦʚʥʦ-

ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʪʘʢʠʭ ʷʢ: E. coli ï 33 %, P. vulgaris ï 50%. 

ɺ ʧʦʜʘʣʴʰʦʤʫ ʥʘʤʠ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʯʫʪʣʠʚʽʩʪʴ ʚʠʜʽʣʝʥʠʭ ʰʪʘʤʽʚ 

ʜʦ ʘʥʪʠʙʽʦʪʠʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ (ʨʠʩ.2). 

 
ʈʠʩ.2 ʏʫʪʣʠʚʽʩʪʴ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ ʰʪʘʤʽʚ ʝʥʪʝʨʦʙʘʢʪʝʨʽʡ 

 

ɺʽʜʤʽʯʝʥʦ ʚʠʩʦʢʫ ʯʫʪʣʠʚʽʩʪʴ E. coli ʜʦ ʮʝʬʦʢʩʠʪʽʥʫ (53%), ʘ ʰʪʘʤʠ 

Kl. pneumoniae ʧʨʦʷʚʣʷʣʠ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʘʤʧʽʮʠʣʽʥʫ ʪʘ ʮʝʬʫʨʦʢʩʠʤʫ. 

ɯʟʦʣʷʪʠ P. vulgaris ʙʫʣʠ ʙʽʣʴʰ ʯʫʪʣʠʚʠʤ ʜʦ ʘʥʪʠʙʽʦʪʠʢʘ 

ʮʝʬʪʨʽʘʢʩʦʥʫ ï 50%, ʘ P. mirabilis ʚʠʷʚʣʷʚ  ʥʘʡʙʽʣʴʰʫ ʯʫʪʣʠʚʽʩʪʴ ʜʦ 

ʛʝʥʪʘʤʽʮʠʥʫ ï 45%; ʤʝʥʰʫ ʯʫʪʣʠʚʽʩʪʴ P. vulgaris ʚʠʷʚʠʚ ʜʦ ʘʤʧʽʮʠʣʽʥʫ 

(30%); P. mirabilis ʜʦ ʜʦʢʩʠʮʠʢʣʽʥʫ (33%) (ʨʠʩ.3). 

 
ʈʠʩ.3 ʏʫʪʣʠʚʽʩʪʴ ʰʪʘʤʽʚ P. vulgaris ʪʘ P. mirabilis 

 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʟʙʫʜʥʠʢʽʚ ʟʘʭʚʦʨʶʚʘʥʴ ʫʨʦʛʝʥʽʪʘʣʴʥʦʛʦ ʪʨʘʢʪʫ 

ʞʽʥʦʢ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʢʘʪʝʛʦʨʽʡ ʧʦʢʘʟʘʚ, ʱʦ ʥʘʡʯʘʩʪʽʰʝ ʚʠʜʽʣʷʣʠʩʴ 

ʫʤʦʚʥʦ- ʧʘʪʦʛʝʥʥʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʫ ʞʽʥʦʢ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʽʢʫ: Kl. 

pneumoniae (66%), P. vulgaris (50%), E. coli (40%), P. mirabilis (25%). 

ɺʠʩʦʢʠʡ ʚʽʜʩʦʪʦʢ ʛʨʠʙʽʚ C. albicans (54,5%) ʫ ʞʽʥʦʢ ʚʽʢʦʤ (41-60) 

ʧʦʚôʷʟʘʥʠʡ ʟ ʭʨʦʥʽʯʥʦʶ ʽʥʬʝʢʮʽʻʶ ʩʝʯʦʩʪʘʪʝʚʦʾ ʩʠʩʪʝʤʠ ʤʦʞʝ 
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ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʟʥʠʞʝʥʥʷ ʽʤʫʥʥʦʛʦ ʩʪʘʪʫʩʫ ʪʘ ʚʠʥʠʢʥʝʥʥʶ ʜʠʩʙʽʦʪʠʯʥʠʭ 

ʧʦʨʫʰʝʥʴ [6]. 

ʇʦʢʘʟʘʥʦ ʥʘʡʙʽʣʴʰʠʡ ʚʽʜʩʦʪʦʢ ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ : 

ʮʝʬʦʢʩʠʪʽʥʫ, ʘʤʧʽʮʠʣʽʥʫ, ʮʝʬʪʨʽʘʢʩʦʥʫ, ʛʝʥʪʘʤʽʮʠʥʫ. ʊʦʤʫ ʾʭ ʤʦʞʥʘ 

ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʚ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ 

ʩʝʯʦʩʪʘʪʝʚʦʾ ʩʠʩʪʝʤʠ ʞʽʥʦʢ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 

1. ɽʧʽʜʝʤʽʦʣʦʛʽʯʥʽ ʪʘ ʝʪʽʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʽʥʬʝʢʮʽʡ ʩʝʯʦʚʠʚʽʜʥʠʭ ʰʣʷʭʽʚ, 
ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʧʨʦʙʣʝʤʠ (ʦʛʣʷʜ ʣʽʪʝʨʘʪʫʨʠ) / ʆ.ʄ. ɻʝʛʣʶʢ, ɯ.ʄ. ɸʥʪʦʥʷʥ // 
ʋʨʦʣʦʛʽʷ. ï 2018. ï ʊʦʤ 22, ˉ 2. ï ʉ. 86-91  

2. Braxton J, Carey D, Davis D, Flagg E, Footman A, Grier L. Sexually Transmitted 
Disease Surveillance. 2014. 177 ʨ. 

3. ɯʚʘʥʦʚ ɼ.ɼ. ɯʥʬʝʢʮʽʾ ʩʝʯʦʚʠʭ ʰʣʷʭʽʚ ʫ ʧʨʘʢʪʠʮʽ ʩʽʤʝʡʥʦʛʦ ʣʽʢʘʨʷ / ɼ.ɼ. ɯʚʘʥʦʚ, 
ʉ.ɺ. ʂʫʰʥʽʨʝʥʢʦ // ʉʝʤʝʡʥʘʷ ʤʝʜʠʮʠʥʘ. ï 2015. ï ˉ 2. ï ʉ. 46-50.  

4. ɻʠʥʝʢʦʣʦʛʠʷ. ʅʘʮʠʦʥʘʣʴʥʦʝ ʨʫʢʦʚʦʜʩʪʚʦ / ɺ.ʀ. ʂʫʣʘʢʦʚ, ɻ.ʄ. ʉʘʚʝʣʴʝʚʘ,  
ʀ.ɹ. ʄʘʥʫʭʠʥ. ï ʄ.: ɻʕʆʊɸʈ-ʄʝʜʠʘ, 2013. ï 1072 ʩ. 

5. Kolupaev VE, Gimmelôfarb EI, Lipova EV. Modelirovanie zavisimosti 
mnogoochagovogo infekcionno-vospalitelônogo processa urogenitalônogo trakta ot 
vyyavlennyh associacij obligatnyh i uslovno-patogennyh mikroorganizmov. Vestnik 
poslediplomnogo medicinskogo obrazovaniya. 2009;1:41-5. [in Russiʘn]. 

6. ɺʝʥʮʩʢʦʚʩʢʠʡ ɹ. ʄ., ʊʦʚʩʪʘʥʦʚʩʢʘʷ ɺ. ɸ., ɼʳʤʝʥʪ ɻ. ʉ., ʄʠʢʨʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʝ 
ʘʩʧʝʢʪʳ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʟʜʦʨʦʚʴʷ ʞʝʥʱʠʥ ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʝʛʦ 
ʧʦʜʜʝʨʞʘʥʠʶ // ɿʜʦʨʦʚʴʝ ʞʝʥʱʠʥʳ. ï 2014. ï ˉ3 (11). ï ʉ-86-91. 

 

 

ʇʈʆʌɯʃɸʂʊʀʂɸ ʇʈɸɺʎʗ ɺ ʋʂʈɸɰʅɯ 

ʐʝʚʯʫʢ ʆ.ʈ., ɼʝʤʢʦʚʠʯ ʃ.ɯ., ɼʘʥʶʢ ʄ.ɯ. 

ʏʦʨʪʢʽʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʢʦʣʝʜʞ, ʤ.ʏʦʨʪʢʽʚ 

 

ɺʩʪʫʧ. ʇʨʘʚʝʮʴ ï ʚʘʞʢʝ ʽʥʬʝʢʮʽʡʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʧʦʰʠʨʝʥʝ ʫ 

ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ. ɺ ʋʢpaʾʥʽ ʮʝ ʚʝʣʠʢʘ ʤʝʜʠʯʥʘ ʧʨʦʙʣʝʤʘ, 

ʦʩʢʽʣʴʢʠ ʧʦʩʽʜʘʻ ʟʘ ʣʝʪʘʣʴʥʽʩʪʶ ʯʝʪʚʝʨʪʝ ʤʽʩʮʝ ʧʽʩʣʷ ʉʅɯɼʫ, ʩʢʘʟʫ. 

ʃʝʪʘʣʴʥʽʩʪʴ ʧʝʨʝʚʠʱʫʻ 60% [1,2]. 

ʄʝʪʘ. ɼʦʩʣʽʜʠʪʠ ʧʨʦʬʽʣʘʢʪʠʢʫ ʪʘ ʧʦʰʠʨʝʥʥʷ ʧʨʘʚʮʷ ʚ ʋʢʨʘʾʥʽ. 

ʄʘʪʝʨʽʘʣʠ ʡ ʤʝʪʦʜʠ. ɼʦʩʣʽʜʞʝʥʥʷ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʰʠʨʦʢʦʤʫ ʢʦʣʽ 

ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʜʞʝʨʝʣ: ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʎʝʥʪʨʘ ʛʨʦʤʘʜʩʴʢʦʛʦ 

ʟʜʦʨʦʚôʷ ʄʆɿ ʋʢʨʘʾʥʠ, ʧʝʨʽʦʜʠʯʥʽ ʚʠʜʘʥʥʷ ʋʢʨʘʾʥʠ, ʽʥʬʦʨʤʘʮʽʾ ʟ ʚʝʙ-

ʩʘʡʪʽʚ ɯʥʪʝʨʥʝʪʫ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʣʦʛʽʯʥʠʡ, ʧʨʦʙʣʝʤʥʠʡ, ʚʠʚʯʝʥʥʷ 

ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʧʫʙʣʽʢʘʮʽʡ, ʧʦʚôʷʟʘʥʠʭ ʟ ʥʘʫʢʦʚʠʤ ʜʦʨʦʙʢʦʤ ʚʯʝʥʠʭ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʅʘʤʠ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʙʘʟʫ ʜʘʥʠʭ ʎʝʥʪʨʘ ʛʨʦʤʘʜʩʴʢʦʛʦ ʟʜʦʨʦʚôʷ ʄʆɿ 
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ʋʢʨʘʾʥʠ ʩʪʦʩʦʚʥʦ ʱʝʧʣʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʧʨʦʪʠ ʢʘʰʣʶʢʫ, ʜʠʬʪʝʨʽʾ, 

ʧʨʘʚʮʷ ʧʨʦʪʷʛʦʤ 2017ï2018 ʨʨ. [3]. 

ʅʘʡʥʠʞʯʠʡ ʧʦʢʘʟʥʠʢ ʚʘʢʮʠʥʘʮʽʾ ʜʽʪʝʡ ʜʦ ʨʦʢʫ ʞʠʪʪʷ ʫ 2017 ʨ. ʚ 

ʈʽʚʥʝʥʩʴʢʽʡ (24,5%), ɺʦʣʠʥʩʴʢʽʡ (26,7%), ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʽʡ (32,3%), 

ʊʝʨʥʦʧʽʣʴʩʴʢʽʡ (34,7%) ʦʙʣʘʩʪʷʭ, ʘ ʥʘʡʚʠʱʽ ï ʫ ʤ.ʂʠʾʚ (94,6%), 

ʂʽʨʦʚʦʛʨʘʜʩʴʢʽʡ (76,7%), ʏʝʨʢʘʩʴʢʽʡ (72,8%) ʦʙʣʘʩʪʷʭ. ʋ 2018 ʨ. 

ʥʘʡʥʠʞʯʽ ʧʦʢʘʟʥʠʢʠ ʚ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ (44,4%), ʭʦʯʘ ʚʽʜʩʦʪʦʢ 

ʚʘʢʮʠʥʘʮʽʾ ʜʝʱʦ ʟʨʦʩʪʘʻ ʥʘ (12,1). ʋ ʊʝʨʥʦʧʽʣʴʩʴʢʽʡ ʦʙʣʘʩʪʽ ʪʝʞ 

ʟʨʦʩʪʘʻ ï ʜʦ (54,7%). ʋ ʤ.ʂʠʾʚ ʩʠʪʫʘʮʽʷ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʤʽʥʶʻʪʴʩʷ 

(92,7%). ʃʽʜʝʨʦʤ ʧʦ ʚʘʢʮʠʥʘʮʽʾ ʻ ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ ʦʙʣʘʩʪʴ ï 93,1%. 

ʅʘʡʤʝʥʰʠʡ ʚʽʜʩʦʪʦʢ ʦʭʦʧʣʝʥʥʷ ʱʝʧʣʝʥʥʷʤ ʚʘʢʮʠʥʦʶ ɸɼʇ-ʤ 

(16 ʨʦʢʽʚ) ʫ 2017 ʨ. ʚ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʽʡ  (58,1), ʏʝʨʥʽʚʝʮʴʢʽʡ (59,9) 

ʦʙʣʘʩʪʷʭ. ɸ ʫ 2018 ʨ. ï ʫ ʍʝʨʩʦʥʩʴʢʽʡ (52,7%) ʪʘ ɿʘʢʘʨʧʘʪʩʴʢʽʡ 

(57,0%). ʅʘ 31,8% ʟʨʦʩʪʘʻ ʱʝʧʣʝʥʥʷ ʚ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʜʦ 

89,9% ʫ 2018 ʨ. ɺʽʜʩʦʪʦʢ ʚʘʢʮʠʥʘʮʽʾ ʫ ʤ. ʂʠʾʚ ʟ 92,7 (2017 ʨ.) 

ʟʥʠʞʫʻʪʴʩʷ ʜʦ 74,3 (2018 ʨ.) [3]. 

ʈʝʟʫʣʴʪʘʪʠ ʚʘʢʮʠʥʘʮʽʾ ʜʦʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʥʷ ʧʨʦʪʷʛʦʤ 2017 ʨ. 

ʥʝʚʪʽʰʥʽ. ɼʚʘʥʘʜʮʷʪʴ ʦʙʣʘʩʪʝʡ, ʩʝʨʝʜ ʷʢʠʭ ʣʽʜʝʨʦʤ ʻ ʏʝʨʢʘʩʴʢʘ 

(21,2%), ʧʦʢʘʟʫʶʪʴ ʜʫʞʝ ʥʠʟʴʢʠʡ ʚʽʜʩʦʪʦʢ ʚʘʢʮʠʥʘʮʽʾ ï ʤʝʥʰʝ 50. 

ɿʦʢʨʝʤʘ: ɺʦʣʠʥʩʴʢʘ ï 28,6%, ʈʽʚʥʝʥʩʴʢʘ ï 28,9%, ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ ï 

29,0%, ʆʜʝʩʴʢʘ ï 30,8%, ʇʦʣʪʘʚʩʴʢʘ ï 31,2%, ɾʠʪʦʤʠʨʩʴʢʘ ï 35,0, 

ɿʘʢʘʨʧʘʪʩʴʢʘ ï 35,9%, ʍʘʨʢʽʚʩʴʢʘ ï 37,2%, ʍʤʝʣʴʥʠʮʴʢʘ ï 40,9%, 

ɿʘʧʦʨʽʟʴʢʘ ï 44,2%, ʏʝʨʥʽʛʽʚʩʴʢʘ ï 45,7% [3]. 

ɺʠʩʥʦʚʢʠ. ʉʧʝʮʠʬʽʯʥʘ ʘʢʪʠʚʥʘ ʪʘ ʧʘʩʠʚʥʘ ʧʨʦʬʽʣʘʢʪʠʢʘ ʧʨʘʚʮʷ 

ʻ ʥʝʦʙʭʽʜʥʠʤʠ ʟʘʭʦʜʘʤʠ ʫ ʧʦʧʝʨʝʜʞʝʥʥʽ ʭʚʦʨʦʙʠ. ɼʦʮʽʣʴʥʦ ʟʘʣʫʯʘʪʠ 

ʤʘʩʤʝʜʽʘ ʜʣʷ ʽʥʬʦʨʤʫʚʘʥʥʷ ʰʠʨʦʢʠʭ ʢʽʣ ʥʘʩʝʣʝʥʥʷ ʧʨʦ ʧʨʘʚʝʮʴ ʽ 

ʰʣʷʭʠ ʟʘʧʦʙʽʛʘʥʥʷ ʭʚʦʨʦʙʠ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 
1. ɸʥʜʨʝʡʯʠʥ ʄ.ɸ. ʄʝʜʩʝʩʪʨʠʥʩʪʚʦ ʧʨʠ ʽʥʬʝʢʮʽʡʥʠʭ ʭʚʦʨʦʙʘʭ / ʄ.ɸ. ɸʥʜʨʝʡʯʠʥ, 
ʆ.ʃ. ɯʚʘʭʽʚ. ī ʊʝʨʥʦʧʽʣʴ: ʋʢʨʤʝʜʢʥʠʛʘ, 2011. ī 472 c. 

2. ɺʠʧʘʜʦʢ ʛʦʩʪʨʦʛʦ ʧʨʘʚʮʷ ʫ ʜʠʪʠʥʠ ʚ ʏʝʨʥʽʚʝʮʴʢʽʡ ʦʙʣʘʩʪʽ / ʃ.ʆ. ɹʝʟʨʫʢʦʚ, 
ʖ.ɹ. ʗʱʝʥʢʦ, ʃ.ɺ. ʗʱʝʥʢʦ, ʖ.ɺ. ʑʘʩʣʠʚʠʡ // ɹʫʢʦʚʠʥʩʴʢʠʡ ʤʝʜʠʯʥʠʡ ʚʽʩʥʠʢ. ï 
2008. ï ʊ. 12, ˉ 4. ï ʉ. 165-167. 

3. https://old.phc.org.ua/ 
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ɸʅʊʀɹɯʆʊʀʂʆ- ʊɸ ʌɸɻʆʏʋʊʃʀɺɯʉʊʔ  
ʐʊɸʄɯɺ ɽʅʊɽʈʆɹɸʂʊɽʈɯʁ, ɺʀɼɯʃɽʅʀʍ  

ʇʈʀ ɼʀʉɹɯʆɿɯ ʂʀʐɽʏʅʀʂɸ 

ʗʨʦʰʝʥʢʦ ʅ.ɺ., ʏʠʞʝʚʠʯ ɾ.ɺ., ʂʫʨʘʛʽʥʘ ʅ.ɺ., ʉʢʣʷʨ ʊ.ɺ. 

ɼʥʽʧʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʆʣʝʩʷ ɻʦʥʯʘʨʘ 

ɿʛʽʜʥʦ ʩʫʯʘʩʥʠʤ ʥʦʨʤʘʪʠʚʥʠʤ ʜʦʢʫʤʝʥʪʘʤ, ʜʠʩʙʽʦʟ ʢʠʰʝʯʥʠʢʘ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʢʣʽʥʽʢʦ-ʣʘʙʦʨʘʪʦʨʥʠʡ ʩʠʥʜʨʦʤ, ʱʦ ʧʦʚôʷʟʘʥʠʡ ʟʽ 

ʟʤʽʥʦʶ ʷʢʽʩʥʦʛʦ ʪʘ ʢʽʣʴʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʤʽʢʨʦʬʣʦʨʠ ʟ ʥʘʩʪʫʧʥʠʤʠ 

ʨʦʟʚʠʪʢʦʤ ʤʝʪʘʙʦʣʽʯʥʠʭ ʪʘ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʪʘ ʤʦʞʣʠʚʠʤ 

ʨʦʟʚʠʪʢʦʤ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʠʭ ʨʦʟʣʘʜʽʚ [1]. 

ɿ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ ʚʠʥʠʢʥʝʥʥʷ ʫ ʙʘʢʪʝʨʽʡ ʩʪʽʡʢʦʩʪʽ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ 

ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʾʭ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʙʘʢʪʝʨʽʦʬʘʛʽʚ, ʚ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʫʚʘʣʠ 

ʚʧʣʠʚ ʘʥʪʠʙʽʦʪʠʢʽʚ ʪʘ ʣʽʢʫʚʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʙʘʢʪʝʨʽʦʬʘʛʽʚ ʥʘ 

ʙʘʢʪʝʨʽʾ, ʚʠʜʽʣʝʥʥʽ ʧʨʠ ʜʠʩʙʽʦʟʽ ʢʠʰʝʯʥʠʢʘ. ʍʘʨʘʢʪʝʨʥʦʶ ʚʣʘʩʪʠʚʽʩʪʶ 

ʙʘʢʪʝʨʽʦʬʘʛʽʚ ʻ ʚʠʩʦʢʘ ʩʧʝʮʠʬʽʯʥʽʩʪʴ. ɺʦʥʠ ʚʠʙʽʨʢʦʚʦ ʣʽʟʫʶʪʴ ʙʘʢʪʝʨʽʾ 

ʥʝ ʪʽʣʴʢʠ ʧʝʚʥʦʛʦ ʚʠʜʫ, ʘ ʥʘʚʽʪʴ ʾʭ ʦʢʨʝʤʽ ʩʝʨʦʣʦʛʽʯʥʽ ʛʨʫʧʠ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʨʝʧʘʨʘʪʽʚ ʙʘʢʪʝʨʽʦʬʘʛʽʚ ʩʪʠʤʫʣʶʻ ʘʢʪʠʚʽʟʘʮʽʶ 

ʬʘʢʪʦʨʽʚ ʩʧʝʮʠʬʽʯʥʦʛʦ ʪʘ ʥʝʩʧʝʮʠʬʽʯʥʦʛʦ ʽʤʫʥʽʪʝʪʫ, ʪʦʤʫ ʬʘʛʦʪʝʨʘʧʽʷ 

ʦʩʦʙʣʠʚʦ ʝʬʝʢʪʠʚʥʘ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʭʨʦʥʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ [2, 3, 4]. 

ʉʫʯʘʩʥʽ ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʽ ʙʘʢʪʝʨʽʦʬʘʛʠ ʟʜʝʙʽʣʴʰʦʛʦ ʻ 

ʢʦʤʧʣʝʢʩʘʤʠ ʧʦʣʽʢʣʦʥʘʣʴʥʠʭ ʚʠʩʦʢʦʚʽʨʫʣʝʥʪʥʠʭ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʚʽʨʫʩʽʚ, 

ʩʧʝʮʽʘʣʴʥʦ ʧʽʜʽʙʨʘʥʠʭ ʧʨʦʪʠ ʛʨʫʧ ʟʙʫʜʥʠʢʽʚ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʽʥʬʝʢʮʽʡ, ʱʦ 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ [6]. 

ɺʩʦɹʛʦ ʙʫʣʦ ʦʙʩʪʝʞʝʥʦ 100 ʦʩʽʙ ʟ ʧʽʜʦʟʨʦʶ ʥʘ ʜʠʩʙʽʦʟ ʢʠʰʝʯʥʠʢʘ 

ʚʽʢʦʤ ʚʽʜ 18 ʜʦ 61 ʨʦʢʽʚ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʥʘʷʚʥʽʩʪʴ ʜʠʩʙʽʦʟʫ ʫ 87 ʦʩʽʙ (86%). ʅʘ ʬʦʥʽ ʥʘʷʚʥʦʩʪʽ 

ʧʨʝʜʩʪʘʚʥʠʢʘ ʥʦʨʤʦʬʣʦʨʠ ï ʣʘʢʪʦʟʦʧʦʟʠʪʦʚʥʦʾ E. coli, ʙʫʣʦ ʚʠʜʽʣʝʥʦ 

ʣʘʢʪʦʟʦʥʝʛʘʪʠʚʥʫ ʪʘ ʛʝʤʦʣʽʪʠʯʥʫ E. coli (ʚ 39 ʽ 26 % ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʧʘʮʽʻʥʪʽʚ, ʚʽʜʧʦʚʽʜʥʦ). ʊʘʢʦʞ ʚ 16% ʚʠʧʘʜʢʽʚ ʙʫʣʦ ʚʠʷʚʣʝʥʦ 

Enterobacter sakazakii. ɿʘʛʘʣʦʤ, ʙʫʣʦ ʚʠʜʽʣʝʥʦ ʥʘʩʪʫʧʥʽ ʙʘʢʪʝʨʽʾ: 

Enterobacter cloaceae, Enterobacter aerogenes, Serratia marcescens, 

Salmonella derby, Proteus vulgaris, Proteus mirabilis, Citrobacter freundii,  

Citrobacter koseri. 

ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʘʥʪʠʙʽʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʚʠʜʽʣʝʥʠʭ ʢʫʣʴʪʫʨ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 6 ʧʨʝʧʘʨʘʪʽʚ: ʎʝʬʦʪʘʢʩʠʤ, ʃʝʚʦʬʣʦʢʩʘʮʠʥ, 

ɸʤʧʽʮʠʣʽʥ, ɻʝʥʪʘʤʽʮʠʥ, ʄʝʨʦʧʝʥʝʤ, ʊʠʛʝʮʝʢʣʽʥ. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʷ ʯʫʪʣʠʚʦʩʪʽ ʰʪʘʤʽʚ ʝʥʪʝʨʦʙʘʢʪʝʨʽʡ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʦʩʪʫʧʥʽ ʫ ʘʧʪʝʯʥʽʡ ʤʝʨʝʞʽ ʧʨʝʧʘʨʘʪʠ: ʇʽʦʬʘʛ, 

ɯʥʪʝʩʪʽʬʘʛ, ʉʝʢʩʪʘʬʘʛ. 

ʈʝʟʠʩʪʝʥʪʥʠʤʠ ʜʦ ɸʤʧʽʮʠʣʽʥʫ ʙʫʣʠ 52% ʰʪʘʤʽʚ, ʜʦ ɻʝʥʪʘʤʽʮʠʥʫ ï 
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39%, ʜʦ ʎʝʬʦʪʘʢʩʠʤʫ ï 23%, ʜʦ ʃʝʚʦʬʣʦʢʩʘʮʠʥʫ ï 20%. ʇʨʝʧʘʨʘʪʠ 

ʄʝʨʦʧʝʥʝʤ ʽ ʊʠʛʝʮʝʢʣʽʥ ʟʘʛʘʣʦʤ ʜʘʣʠ ʢʨʘʱʽ ʧʦʢʘʟʥʠʢʠ (7 ʪʘ 3% 

ʨʝʟʠʩʪʝʥʪʥʠʭ ʰʪʘʤʽʚ ʚʽʜʧʦʚʽʜʥʦ), ʘʣʝ ʞʦʜʝʥ ʧʨʝʧʘʨʘʪ ʥʝ ʜʘʚʘʚ 100 % 

ʨʝʟʫʣʴʪʘʪʫ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʪʝ, ʱʦ ʧʨʝʜʩʪʘʚʥʠʢʠ ʨʦʜʠʥʠ 

Enterobacteriaceae ʩʭʠʣʴʥʽ ʜʦ ʷʚʠʱʘ ʘʥʪʠʙʽʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ. 

ɼʫʞʝ ʩʭʦʞʫ ʢʘʨʪʠʥʫ ʧʦʢʘʟʘʣʠ ʽ ʨʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʥʽ ʽʥʰʦʶ ʛʨʫʧʦʶ 

ʜʦʩʣʽʜʥʠʢʽʚ [7]. ʋ ʩʚʦʻʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʦʥʠ ʪʘʢʦʞ ʚʠʷʚʠʣʠ ʚʠʩʦʢʫ 

ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʩʽʤʝʡʩʪʚʘ Enterobacteriaceae ʜʦ ɸʤʧʽʮʠʣʽʥʫ, 

ʎʝʬʪʨʠʘʢʩʦʥʫ, ʪʘ ɻʝʥʪʘʤʽʮʠʥʫ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʰʫʢʽʚ 

ʽʥʰʠʭ ʰʣʷʭʽʚ ʣʽʢʫʚʘʥʥʷ ʜʠʩʙʘʢʪʝʨʽʦʟʽʚ ʩʧʨʠʯʠʥʝʥʠʭ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ 

ʨʦʜʠʥʠ Enterobacteriaceae. 

ʋ ʧʽʜʩʫʤʢʫ ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʧʨʝʜʩʪʘʚʥʠʢʠ Enterobacteriaceae 

ʤʘʶʪʴ ʚʠʩʦʢʫ ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʷʚʠʱʘ ʤʥʦʞʠʥʥʦʾ ʘʥʪʠʙʽʦʪʠʢʦʨʝʟʩ-

ʪʝʥʪʥʦʩʪʽ ʽ ʧʦʪʨʝʙʫʶʪʴ  ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʰʠʭ ʤʝʪʦʜʽʚ ʣʽʢʫʚʘʥʥʷ. 

ʅʘ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʬʘʛʽʚ ʪʝʩʪʫʚʘʣʠ ʪʽ ʚʠʜʽʣʝʥʽ ʽʟʦʣʷʪʠ 

ʝʥʪʝʨʦʙʘʢʪʝʨʽʡ ʷʢʽ ʧʝʨʝʚʘʞʘʣʠ ʟʘ ʜʘʥʥʦʾ ʧʘʪʦʣʦʛʽʾ (ʜʠʩʙʘʢʪʝʨʽʦʟʫ). 

ʇʨʝʧʘʨʘʪ ʙʘʢʪʝʨʽʦʬʘʛʘ ʦʙʠʨʘʚʩʷ ʟ ʦʛʣʷʜʫ ʥʘ ʚʤʽʩʪ ʫ ʥʴʦʤʫ 

ʩʧʝʮʠʬʽʯʥʠʭ ʬʘʛʽʚ, ʟʦʢʨʝʤʘ, ʇʽʦʬʘʛ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʣʠʰʝ ʧʨʦʪʠ 

ʽʟʦʣʷʪʽʚ ʢʠʰʢʦʚʦʾ ʧʘʣʠʯʢʠ ʪʘ ʧʨʦʪʝʷ. ʊʠʪʨʠ ʧʨʝʧʨʘʪʽʚ ʙʘʢʪʝʨʽʦʬʘʛʽʚ, 

ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʽʜʧʦʚʽʜʘʣʠ ʚʢʘʟʘʥʠʤ ʚ ʘʥʦʪʘʮʽʾ ʽ 

ʜʦʨʽʚʥʶʚʘʣʠ 105 ɹʋʆ/ʤʣ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ: 

ü ʉʝʢʩʪʘʬʘʛ ʤʘʻ ʚʠʩʦʢʫ ʘʢʪʠʚʥʽʩʪʴ ʧʦ ʚʽʜʥʦʰʝʥʥʶ Proteus vulgaris 

(83% ʙʫʣʠ ʯʫʪʣʠʚʠʤʠ); ʨʝʟʫʣʴʪʘʪʠ ʩʪʦʩʦʚʥʦ Proteus mirabilis 

(100%) ʯʝʨʝʟ ʤʘʣʫ ʢʽʣʴʢʦʩʪʴ ʜʦʩʣʽʜʞʝʥʠʭ ʽʟʦʣʷʪʽʚ ʥʝ ʤʦʞʥʘ 

ʚʚʘʞʘʪʠ ʜʦʩʪʦʚʽʨʥʠʤʠ. ɿʥʘʯʥʦ ʤʝʥʰ ʘʢʪʠʚʥʠʤ ʚʠʷʚʠʚʩʷ ʜʘʥʠʡ 

ʣʽʢʫʚʘʣʴʥʠʡ ʧʨʝʧʘʨʘʪ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʘʪʦʛʝʥʥʠʭ ʰʪʘʤʽʚ 

E. ʩoli: ʣʽʟʠʩ ʩʧʦʩʪʝʨʽʛʘʣʠ ʥʘ 47% ʰʪʘʤʘʭ ʛʝʤʦʣʽʪʠʯʥʦʾ E. ʩoli, 

57% ʰʪʘʤʘʭ ʣʘʢʪʦʟʦʥʝʛʘʪʠʚʥʦʾ E. coli ʪʘ 36% 

Klebsiella pneumoniae; 

ü ɯʥʪʝʩʪʽʬʘʛ ʤʘʚ ʚʠʩʦʢʫ ʘʢʪʠʚʥʽʩʪʴ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 

ʣʘʢʪʦʟʦʥʝʛʘʪʠʚʥʦʾ E. coli (80% ʰʪʘʤʽʚ ʙʫʣʠ ʯʫʪʣʠʚʠʤʠ); 

ʨʝʟʫʣʴʪʘʪʠ ʩʪʦʩʦʚʥʦ Salmonella derby (100% ʯʫʪʣʠʚʠʭ ʰʪʘʤʽʚ) 

ʯʝʨʝʟ ʤʘʣʫ ʢʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʠʭ ʽʟʦʣʷʪʽʚ ʥʝ ʤʦʞʥʘ ʚʚʘʞʘʪʠ 

ʜʦʩʪʦʚʽʨʥʠʤʠ. ʇʦ ʚʽʜʥʦʰʝʥʥʶ Proteus vulgaris (16%), Proteus 

mirabilis (0%) ʬʘʛʦʚʠʡ ʧʨʝʧʘʨʘʪ ʜʽʷʚ ʥʝʟʘʜʦʚʽʣʴʥʦ. ɼʽʶ 

ʬʘʛʦʚʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʛʝʤʦʣʽʪʠʯʥʽ E. coli (60 %) ʤʦʞʥʘ ʚʚʘʞʘʪʠ 

ʚʽʜʥʦʩʥʦ ʟʘʜʦʚʽʣʴʥʦʶ; 

ü ʇʽʦʬʘʛ ʤʘʚ ʚʠʩʦʢʫ ʘʢʪʠʚʥʽʩʪʴ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 

ʣʘʢʪʦʟʦʥʝʛʘʪʠʚʥʦʾ ʪʘ ʛʝʤʦʣʽʪʠʯʥʦʾ E. coli (97% ʪʘ 80% ʯʫʪʣʠʚʠʭ 

ʰʪʘʤʽʚ, ʚʽʜʧʦʚʽʜʥʦ); ʨʝʟʫʣʴʪʘʪʠ ʩʪʦʩʦʚʥʦ Proteus mirabilis 
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(100%) ʯʝʨʝʟ ʤʘʣʫ ʢʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʠʭ ʽʟʦʣʷʪʽʚ ʥʝ ʤʦʞʥʘ 

ʚʚʘʞʘʪʠ ʜʦʩʪʦʚʽʨʥʠʤʠ. ɼʽʶ ʬʘʛʦʚʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ Proteus 

vulgaris (67 %) ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʚʽʜʥʦʩʥʦ ʟʘʜʦʚʽʣʴʥʦʶ. 

ɼʘʥʽ ʦʪʨʠʤʘʥʽ ʽʥʰʦʶ ʜʦʩʣʽʜʥʠʮʴʢʦʶ ʛʨʫʧʦʶ [8] ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ 

ʚʠʱʫ ʘʢʪʠʚʥʽʩʪʴ ʉʝʢʩʪʘʬʘʛʫ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʝʥʪʝʨʦʧʘʪʦʛʝʥʠʭ 

ʢʠʰʢʦʚʠʭ ʧʘʣʠʯʦʢ, ʪʘ ʢʨʘʱʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ɯʥʪʝʩʪʽʬʘʛʫ ʧʦ ʚʽʜʥʦʰʝʥʥʶ 

ʜʦ ʰʪʘʤʽʚ ʧʨʦʪʝʶ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ 

ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʽʚ ʩʪʦʩʦʚʥʦ ʾʭ ʝʬʝʢʪʠʚʥʦʩʪʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʣʽʢʫʚʘʣʴʥʽ ʧʨʝʧʘʨʘʪʠ ʙʘʢʪʝʨʽʦʬʘʛʽʚ ʙʫʣʠ ʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʠʤʠ ʥʘ ʚʠʜʽʣʝʥʠʭ ʰʪʘʤʘʭ ʝʥʪʝʨʦʙʘʢʪʝʨʽʡ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʦʙʨʘʥʠʤʠ ʘʥʪʠʙʽʦʪʠʢʘʤʠ. ʇʨʦʪʝ ʮʝ ʧʠʪʘʥʥʷ ʧʦʪʨʝʙʫʻ ʧʦʜʘʣʴʰʦʛʦ 

ʚʠʚʯʝʥʥʷ, ʘʜʞʝ, ʚ ʧʝʨʩʧʝʢʪʠʚʽ, ʾʭ ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʦʞʝ ʙʫʪʠ ʙʽʣʴʰʦʶ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʜʝʷʢʠʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʮʴʦʛʦ ʩʽʤʝʡʩʪʚʘ. 
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THE PROTEIN METABOLISM INDICATORS AND  CELLULAR 
IMMUNITY STATE OF RABBITS INCASE  

OF TREPONEMA CUNICULI  

Duda Y.V., Shevchik R.S., Kuneva L.V.  

Dnipro State Agrarian and Economic University 

 

Due to such well-known peculiarities of the physiology of rabbits as 

fast-growing, the intensity of growth, good acclimatization ability, 

polyestrous ability, rabbit breeding is considered a perspective livestock 

industry, which provides the population with dietary meat, produces fur 

and fluff [1, 2]. The parameters of protein metabolism of rabbits are 

influenced by many factors: breed, season of the year, age, conditions of 

maintenance, feeding diet, reproductive period and diseases [1, 3]. The 

spirochʘetosis of rabbits is widespread and affects animals in size of 

from 3-5% to 30%, and sometimes even 90% in individual rabbit 

breeding farms [4-6].  

The experimental part of the work was performed in LLC ñAlbestò of 

the Dnepropetrovsk region during 2016-2019. The study was conducted 

on male rabbits of California breed of 3-4 months of age, selected on the 

basis of analogs. In order to determine the level of infection of rabbits  

by Treponema cuniculi, their excrement was investigated by the 

MacMaster method and divided into two groups: healthy animals (control 

group) and sick animals (research group). The count of T-and  

B-lymphocytes was determined by the method of spontaneous rosette-

formation with sheep erythrocytes. 

We found that during spirochʘetosis of rabbits it was: low total protein 

content of 14,76% (p<0.001), albumin ï by 8.15% (p<0.01, ), creatinine ï 

by13,08% (p<0,01); increasing of the concentration of Ŭ1- globulins by 

4.31% (p<0.01), ɔ-globulins ï by 6.14% (p<0.05), urea ï by 1.86 times 

(p<0,01), uric acid ï by 1.56 times (p<0,05). We revealed characteristic 

changes in the protein metabolism of rabbits associated with the negative 

effect of the causative agent and its toxins on organism of the animal. 

Spirochʘetosis in male rabbits caused significant changes in the count 

of T- and B-lymphocytes. It was established that an increase in the number 

of lymphocytes was observed in the blood of rabbits with spirochʘetosis, 

mainly because of a possible increase in B-lymphocytes by 30.57% 

(p<0.001). In the blood of animals of the experimental groups, there was an 

increase in the number of T-lymphocytes by 35.42% (p<0.01) due to T-

helpers, which increased by 1.82 times, which indicates the activation of 

the immune system of rabbits. In effected animals showed a significant 



232 

decrease in O-lymphocytes to 8.07% (p<0.001) and the percentage of T-

suppressors ï up to 15.00% (p<0.01), compared with healthy ones. This 

redistribution in the population of T-cells led to an increasing of the 

immunoregulatory index in rabbits of the experimental group by 4 times 

than in healthy ones. Sick animals have T-active blood lymphocytes more 

23.85% than in the control one. 

In general, the results of studies showed that effect of the pathogen 

Treponema cuniculi in the blood of rabbits led to an increase in T-and B-

lymphocytes, T-helper cells and T-active, against the background of a 

decrease in B-lymphocytes and T-suppressors. Such redistribution of 

lymphocyte populations suggests an immune response to parasitism of 

spirochaeta. 
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ʋɼʆʉʂʆʅɸʃɽʅʅʗ ʇɽʈɺʀʅʅʀʍ ɽʊɸʇɯɺ ɺɺɽɼɽʅʅʗ 
ʇɸɺʃʆɺʅɯɰ ʇʆɺʉʊʗʅʆɰ ɺ ʂʋʃʔʊʋʈʋ IN VITRO 

ɸʚʨʘʤʦʚʠʯ ɯ., ɻʦʩʧʦʜʘʨʝʮʴ ɸ.ʄ., ʊʝʩʣʶʢ ʅ.ɯ. 

ʆʜʝʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯ.ɯ. ʄʝʯʥʠʢʦʚʘ 

 

ʂʣʦʥʘʣʴʥʝ ʤʽʢʨʦʨʦʟʤʥʦʞʝʥʥʷ ï ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʥʘʧʨʷʤ, ʷʢʠʡ 

ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʤʘʩʦʚʝ ʨʦʟʤʥʦʞʝʥʥʷ ʨʦʩʣʠʥ ʚ ʘʩʝʧʪʠʯʥʽʡ 

ʢʫʣʴʪʫʨʽ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʻ ʧʨʦʜʫʢʪʠʚʥʠʤ ʜʣʷ ʤʘʩʦʚʦʛʦ, ʰʚʠʜʢʦʛʦ 

ʨʦʟʤʥʦʞʝʥʥʷ ʮʽʥʥʠʭ, ʫʥʽʢʘʣʴʥʠʭ ʚʽʜʩʝʣʝʢʪʦʚʘʥʠʭ ʛʝʥʦʪʠʧʽʚ ʘʙʦ 

ʨʽʜʢʽʩʥʠʭ, ʟʥʠʢʘʶʯʠʭ ʚʠʜʽʚ ʪʘ ʩʦʨʪʽʚ, ʜʣʷ ʨʦʟʤʥʦʞʝʥʥʷ ʚʠʜʽʚ ʨʦʩʣʠʥ 

ʘʙʦ ʫʥʽʢʘʣʴʥʠʭ ʨʦʩʣʠʥʥʠʭ ʦʩʦʙʠʥ, ʜʣʷ ʷʢʠʭ ʚʽʜʪʚʦʨʝʥʥʷ ʚ ʧʨʠʨʦʜʽ ʷʢ 

ʥʘʩʽʥʥʻʚʠʤ ʰʣʷʭʦʤ, ʪʘʢ ʽ ʚʝʛʝʪʘʪʠʚʥʦ ʻ ʫʩʢʣʘʜʥʝʥʠʤ. ɺ ʥʘʰ ʯʘʩ ʤʝʪʦʜ 

ʩʪʘʚ ʢʦʤʝʨʮʽʡʥʦ ʚʠʛʽʜʥʠʤ [1]. ɸʢʪʫʘʣʴʥʠʤ ʻ ʢʣʦʥʘʣʴʥʝ 

ʤʽʢʨʦʨʦʟʤʥʦʞʝʥʥʷ ʇʘʚʣʦʚʥʽʾ ʚ ʢʫʣʴʪʫʨʽ in vitro. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʚʝʣʠʢʫ 

ʢʽʣʴʢʽʩʪʴ ʧʦʚʽʜʦʤʣʝʥʴ ʧʨʦ ʨʝʛʝʥʝʨʘʮʽʶ in vitro ʇʘʚʣʦʚʥʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʦʨʛʘʥʦʛʝʥʝʟʫ, ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʠʭ ʜʘʥʠʭ ʧʨʦ ʤʝʪʦʜʠʢʫ ʚʚʝʜʝʥʥʷ ʪʘ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʝʢʩʧʣʘʥʪʽʚ ʚ ʫʤʦʚʠ in vitro.  

ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʚʯʝʥʥʷ ʧʨʦʮʝʩʫ ʚʚʝʜʝʥʥʷ ʝʢʧʣʘʥʪʽʚ 

ʇʘʚʣʦʚʥʽʾ ʧʦʚʩʪʷʥʦʾ  ʚ ʢʫʣʴʪʫʨʫ in vitro. 

ɼʣʷ ʚʚʝʜʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʚ ʢʫʣʴʪʫʨʫ in vitro ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʙʨʫʥʴʢʠ ʪʘ ʦʜʥʦʨʽʯʥʽ ʧʘʛʦʥʠ ʟ ʨʦʩʣʠʥ, ʱʦ ʨʦʩʪʫʪʴ ʚ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ. 

ɺʽʜʙʽʨ ʧʨʦʚʦʜʠʣʠ ʚ ʟʠʤʦʚʦ-ʚʝʩʥʷʥʠʡ ʧʝʨʽʦʜ. ɼʣʷ ʘʢʪʠʚʘʮʽʾ ʙʨʫʥʴʦʢ, 

ʧʘʛʦʥʠ ʥʘʨʽʟʘʣʠ ʥʘ ʩʝʛʤʝʥʪʠ ʧʦ  3 ʙʨʫʥʴʢʠ,  ʧʨʦʤʠʚʘʣʠ ʧʨʦʪʦʯʥʦʶ 

ʚʦʜʦʶ ʟ ʛʦʩʧʦʜʘʨʩʴʢʠʤ ʤʠʣʦʤ ʽ ʚʠʤʦʯʫʚʘʣʠ ʚ ʨʦʟʯʠʥʽ ʭʽʥʦʟʦʣʫ 2% 

ʢʦʥʮʝʥʪʨʘʮʽʾ. ʇʽʩʣʷ ʮʴʦʛʦ ʧʘʛʦʥʠ ʚʠʪʨʠʤʫʚʘʣʠ ʚ 0,2% ʨʦʟʯʠʥʽ ɯʆʂ ʽ 

ʩʪʘʚʠʣʠ ʥʘ ʧʨʦʨʦʱʫʚʘʥʥʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 25 - 30ʦʉ. ʏʝʨʝʟ 7-20 ʜʥʽʚ ʟ 

ʧʘʛʦʥʽʚ ʚʽʜʙʠʨʘʣʠ ʤʘʪʝʨʽʘʣ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʨʦʙʦʪʠ. ʈʦʩʣʠʥʥʠʡ 

ʤʘʪʝʨʽʘʣ ʚʚʦʜʠʣʠ ʚ ʘʩʝʧʪʠʯʥʫ ʢʫʣʴʪʫʨʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʷʜʫ 

ʧʨʦʮʝʜʫʨ ʧʦʚʝʨʭʥʝʚʦʾ ʩʪʝʨʠʣʽʟʘʮʽʾ [2]. 

ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʚʚʝʜʝʥʥʷ ʝʢʩʧʣʘʥʪʽʚ ʚ ʢʫʣʴʪʫʨʫ in vitro  ʥʘ 

ʩʝʨʝʜʦʚʠʱʘ ʨʽʟʥʦʾ ʢʦʥʩʠʩʪʝʥʮʽʾ (ʥʘ ʪʚʝʨʜʠʭ ʧʦʞʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ 

ʜʦʜʘʥʦ 9 ʛ/ʣ ʞʝʣʶʶʯʦʛʦ ʘʛʝʥʪʫ ʪʘ ʥʘʧʽʚʨʽʜʢʠʭ ʧʦʞʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ 

ʜʦʜʘʥʦ 4,5 ʛ/ʣ ʞʝʣʶʶʯʦʛʦ ʘʛʝʥʪʫ), ʟ ʜʦʜʘʚʘʥʥʷʤ 20 ʛ/ ʣ ʩʘʭʘʨʦʟʠ ʪʘ 1 

ʤʛ/ʣ 6-ʙʝʥʟʠʣʘʤʽʥʦʧʫʨʠʥʫ (6-ɹɸʇ).  ɺ ʨʦʣʽ ʞʝʣʶʶʯʦʛʦ ʘʛʝʥʪʘ ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʘʥʦ ʘʛʘʨ.  

ʇʽʜ ʯʘʩ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʩʧʦʩʪʝʨʽʛʘʣʠ ʟʘ ʩʪʘʥʦʤ ʽʥʽʮʽʘʣʴʥʠʭ 

ʝʢʩʧʣʘʥʪʽʚ, ʧʨʦʚʦʜʠʣʠ ʦʙʣʽʢ ʧʨʠʞʠʚʣʶʚʘʥʦʩʪʽ ʪʘ ʧʦʢʘʟʥʠʢʽʚ  ʨʦʟʚʠʪʢʫ 

ʨʦʩʣʠʥ (ʪʘʙʣ.1.). ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʫ ʜʚʦʭ ʧʦʚʪʦʨʥʦʩʪʷʭ. 
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ʊʘʙʣʠʮʷ 1 

ʇʨʠʞʠʚʣʶʚʘʥʽʩʪʴ ʪʘ ʨʦʟʚʠʪʦʢ ʤʽʢʨʦʢʣʦʥʽʚ ʇʘʚʣʦʚʥʽʾ ʧʽʜ ʯʘʩ 

ʧʨʦʮʝʩʫ ʚʚʝʜʝʥʥʷ ʚ ʢʫʣʴʪʫʨʫ in vitro  ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʞʠʚʥʠʭ 

ʩʝʨʝʜʦʚʠʱ ʨʽʟʥʦʾ ʢʦʥʩʠʩʪʝʥʮʽʾ 
ʏʘʩ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ 
ʝʢʩʧʣʘʥʪʫ, ʜʥʽ 

ʂʦʥʩʠʩʪʝʥʮʽʷ 
ʩʝʨʝʜʦʚʠʱʘ 

ʉʝʨʝʜʥʷ 
ʧʨʠʞʠʚʣʶʚʘʥʽʩʪʴ 
ʤʽʢʨʦʢʣʦʥʽʚ, % 

ʇʦʯʘʪʦʢ 
ʧʨʦʣʽʬʝʨʘʮʽʾ 
ʙʨʫʥʴʢʠ 

 
3 

Mʉ(ʪʚʝʨʜʝ) 100 - 

Mʉ(ʥʘʧʽʚʨʽʜʢʝ) 95 - 

 
6 

Mʉ(ʪʚʝʨʜʝ) 60 + 

Mʉ(ʥʘʧʽʚʨʽʜʢʝ) 75 - 

 
10 

Mʉ(ʪʚʝʨʜʝ) 40 + 

Mʉ(ʥʘʧʽʚʨʽʜʢʝ) 60 + 

 

ɿ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʟʘʛʘʣʴʥʘ ʧʨʠʞʠʚʣʶʚʘʥʽʩʪʴ 

ʝʢʩʧʣʘʥʪʽʚ ʇʘʚʣʦʚʥʽʾ ʥʘ ʪʚʝʨʜʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʄʉ ʩʪʘʥʦʚʠʣʘ 66,67%, ʘ 

ʧʨʠʞʠʚʣʶʚʘʥʽʩʪʴ ʥʘ ʥʘʧʽʚʨʽʜʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ï 76,67%. ɸʢʪʠʚʘʮʽʷ 

ʙʨʫʥʴʦʢ ʧʨʠ ʢʫʣʴʪʠʚʫʚʘʥʥʽ ʝʢʧʣʘʥʪʽʚ ʥʘ ʪʚʝʨʜʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʄʉ 

ʚʽʜʟʥʘʯʘʣʘʩʷ ʥʘ 6 ʜʝʥʴ, ʘ ʧʨʠ ʢʫʣʴʪʠʚʫʚʘʥʥʽ ʥʘ ʥʘʧʽʚʨʽʜʢʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ ʩʧʦʩʪʝʨʽʛʘʣʠ ʣʠʰʝ ʥʘʙʨʷʢʘʥʥʷ ʙʨʫʥʴʦʢ. 

ɺʠʩʥʦʚʢʠ. ɺʠʷʚʣʝʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʧʽʚʨʽʜʢʠʭ 

ʧʦʞʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱ ʥʘ ʧʝʨʚʠʥʥʠʭ ʝʪʘʧʘʭ (ʚʚʝʜʝʥʥʷ ʝʢʩʧʣʘʥʪʽʚ ʚ 

ʢʫʣʴʪʫʨʫ in vitro) ʢʣʦʥʘʣʴʥʦʛʦ ʤʽʢʨʦʨʘʟʤʥʦʞʝʥʥʷ  ʇʘʚʣʦʚʥʽʾ ʧʦʚʩʪʷʥʦʾ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʥʘʧʽʚʨʽʜʢʦʛʦ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʄʉ ʜʣʷ ʧʝʨʚʠʥʥʠʭ 

ʝʪʘʧʽʚ ʢʣʦʥʘʣʴʥʦʛʦ ʤʽʢʨʦʨʘʟʤʥʦʞʝʥʥʷ  ʝʢʩʧʣʘʥʪʽʚ ʇʘʚʣʦʚʥʽʾ ʚ ʢʫʣʴʪʫʨʽ 

in vitro ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʧʨʠʞʠʚʣʶʚʘʥʽʩʪʴ ʽʥʽʮʽʘʣʴʥʠʭ ʝʢʩʧʣʘʥʪʽʚ 

ʧʦʨʽʚʥʷʥʦ ʟ ʪʚʝʨʜʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 13,3%. ɺʠʚʯʝʥʥʷ 

ʧʨʦʮʝʩʽʚ ʧʨʦʣʽʬʝʨʘʮʽʾ ʥʘ ʨʽʟʥʠʭ ʧʦʞʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʨʽʟʥʦʾ 

ʢʦʥʩʠʩʪʝʥʮʽʾ ʧʦʪʨʝʙʫʻ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ, ʤʦʞʣʠʚʦ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʜʢʦʛʦ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ 

ʨʦʟʚʠʪʢʦʤ ʝʢʩʧʣʘʥʪʽʚ ʧʦʢʘʟʘʣʘ, ʱʦ ʥʘ ʜʦʩʣʽʜʥʠʭ ʚʘʨʽʘʥʪʘʭ 

ʩʝʨʝʜʦʚʠʱʘʭ ʧʦʢʘʟʘʣʘ, ʱʦ ʥʘ ʥʘʧʽʚʨʽʜʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʄʉ ʨʦʩʣʠʥʠ 

ʙʫʣʠ ʙʝʟ ʜʽʣʷʥʦʢ ʧʦʙʫʨʽʥʥʷ ʪʘ ʚʽʟʫʘʣʴʥʦ ʙʽʣʴʰ ʞʠʪʪʻʟʜʘʪʥʠʤʠ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 
1. ʂʫʰʥʽʨ ɻ.ʇ., ʉʘʨʥʘʮʴʢʘ ɺ.ɺ. ʄʽʢʨʦʢʣʦʥʘʣʴʥʝ ʨʦʟʤʥʦʞʝʥʥʷ ʨʦʩʣʠʥ // ʅʘʫʢʦʚʘ 
ʜʫʤʢʘ. ï 2005. ï ʉ. ï  528. 

2. ʊʝʩʣʶʢ ʅ.ɯ., ɸʚʨʘʤʦʚʠʯ ɯ. ʂʣʦʥʘʣʴʥʝ ʤʽʢʨʦʨʦʟʤʥʦʞʝʥʥʷ ʇʘʚʣʦʚʥʽʾ ʧʦʚʩʪʷʥʦʾ 
(Paulownia tomentosa) // ʄʽʢʨʦʙʽʦʣʦʛʽʷ ʚ ʩʫʯʘʩʥʦʤʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ 
ʚʠʨʦʙʥʠʮʪʚʽ : ʤʘʪʝʨʽʘʣʠ ʍɯɯɯ ʥʘʫʢ. ʢʦʥʬ. ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ, ʧʨʠʩʚʷʯʝʥʦʾ  
100-ʨʽʯʯʶ ʟ ʜʥʷ ʟʘʩʥʫʚʘʥʥʷ ʅʘʮ. ʘʢʘʜʝʤʽʾ ʘʛʨʘʨʥʠʭ ʥʘʫʢ ʋʢʨʘʾʥʠ (ʤ. ʏʝʨʥʽʛʽʚ, 
24ï25 ʞʦʚʪʥʷ 2018 ʨ.) / ʅʘʮʽʦʥʘʣʴʥʘ ʘʢʘʜʝʤʽʷ ʘʛʨʘʨʥʠʭ ʥʘʫʢ ʋʢʨʘʾʥʠ, ɯʥ-ʪ 
ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʤʽʢʨʦʙʽʦʣʦʛʽʾ ʪʘ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ï 
ʏʝʨʥʽʛʽʚ : ʚʠʜʘʚʝʮʴ ɹʨʘʛʠʥʝʮʴ ʆ. ɺ., 2018. ï 208 ʩ. 
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ɺʇʃʀɺ ɼɾɽʈɽʃ ɺʋɻʃɽʎʖ ʅɸ ɺʀʍɯɼ ɹɯʆʄɸʉʀ  
ʊɸ ʌʋʅɻɯʉʊɸʊʀʏʅʋ ɼɯʖ TRICHODERMA LIGNORUM 

KMB-F-14 

ɾʝʣʝʟʥʷʢ ʄ.ʖ., ʏʝʨʝʚʘʯ ʅ.ɺ., ɼʨʝʛʚʘʣʴ ʆ.ɸ., ʉʢʣʷʨ ʊ.ɺ. 

ɼʥʽʧʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʆʣʝʩʷ ɻʦʥʯʘʨʘ 

 

ɺʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʨʠʛʥʽʯʝʥʥʽ ʨʦʟʚʠʪʢʫ ʭʚʦʨʦʙ ʨʦʩʣʠʥ ʚʽʜʽʛʨʘʶʪʴ 

ʤʽʢʨʦʤʽʮʝʪʠ ʨʦʜʫ Trichoderma. ʎʽ ʛʨʠʙʠ ʜʦʙʨʝ ʨʦʩʪʫʪʴ ʥʘ ʨʽʟʥʠʭ 

ʩʫʙʩʪʨʘʪʘʭ, ʧʨʦʜʫʢʫʶʯʠ ʤʝʪʘʙʦʣʽʪʠ ʟ ʘʥʪʠʤʽʢʨʦʙʥʦʶ ʘʢʪʠʚʥʽʩʪʶ. 

ɺʽʜʦʤʦ ʧʦʥʘʜ 100 ʚʠʜʽʚ ʘʥʪʠʙʽʦʪʠʢʽʚ, ʷʢʽ ʧʨʦʜʫʢʫʶʪʴʩʷ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ 

ʪʨʠʭʦʜʝʨʤʠ. ʉʝʨʝʜ ʥʠʭ ʭʘʨʟʠʘʥʦʚʽ ʢʠʩʣʦʪʠ, 6-ʧʝʥʪʠʣ-Ŭ-ʧʽʨʦʥ, 

ʘʣʘʤʝʪʠʮʠʥʠ, ʪʨʠʭʦʣʽʥ, ʧʝʧʪʘʽʙʦʣʠ, ʛʣʽʦʪʦʢʩʠʥ, ʛʣʽʦʚʽʨʠʥ, ʚʽʨʽʜʠʥ, 

ʛʝʧʪʝʣʽʜʦʚʘ ʢʠʩʣʦʪʘ ʪʦʱʦ [1-3]. ʂʨʽʤ ʘʥʪʠʙʽʦʟʫ, ʜʝʷʢʽ ʰʪʘʤʠ 

Trichoderma ʟʜʘʪʥʽ ʜʦ ʤʽʢʦʧʘʨʘʟʠʪʠʟʤʫ ʚʽʜʥʦʩʥʦ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ 

ʛʨʠʙʽʚ, ʷʢʠʡ ʧʦʣʷʛʘʻ ʫ ʬʽʟʠʯʥʦʤʫ ʢʦʥʪʘʢʪʽ ʪʘ ʩʠʥʪʝʟʽ ʨʽʟʥʠʭ 

ʛʽʜʨʦʣʽʪʠʯʥʠʭ ʬʝʨʤʝʥʪʽʚ, ʪʘʢʠʭ ʷʢ ʧʨʦʪʝʽʥʘʟʠ, ʭʽʪʠʥʘʟʠ ʪʘ  

ɓ-1,3-ʛʣʶʢʘʥʘʟʠ [3].  

ʇʨʠ ʨʦʟʨʦʙʮʽ ʙʽʦʧʨʝʧʘʨʘʪʽʚ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʧʽʜʙʽʨ 

ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʤʘʢʩʠʤʘʣʴʥʠʡ 

ʧʨʠʨʽʩʪ ʙʽʦʤʘʩʠ ʪʘ ʚʠʩʦʢʫ ʘʥʪʘʛʦʥʽʩʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʰʪʘʤʽʚ-

ʧʨʦʜʫʮʝʥʪʽʚ ʚʽʜʥʦʩʥʦ ʬʽʪʦʧʘʪʦʛʝʥʽʚ. ɿʛʽʜʥʦ ʜʘʥʠʭ ʣʽʪʝʨʘʪʫʨʠ, ʨʽʟʥʽ 

ʚʠʜʠ, ʽ ʥʘʚʽʪʴ ʰʪʘʤʠ, ʧʦ ʨʽʟʥʦʤʫ ʟʘʩʚʦʶʶʪʴ ʜʞʝʨʝʣʘ ʚʫʛʣʝʮʶ [4]. ʊʦʤʫ 

ʧʨʠ ʨʦʟʨʦʙʮʽ ʪʝʭʥʦʣʦʛʽʾ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʰʪʘʤʽʚ-ʧʨʦʜʫʮʝʥʪʽʚ ʪʨʝʙʘ 

ʚʨʘʭʦʚʫʚʘʪʠ ʾʭ ʭʘʨʯʦʚʽ ʧʦʪʨʝʙʠ. 

ʄʝʪʘ ʨʦʙʦʪʠ ï ʚʠʟʥʘʯʠʪʠ ʚʧʣʠʚ ʨʽʟʥʠʭ ʜʞʝʨʝʣ ʚʫʛʣʝʮʝʚʦʛʦ 

ʞʠʚʣʝʥʥʷ ʥʘ ʨʽʩʪ ʪʘ ʘʥʪʘʛʦʥʽʩʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ T.  lignorum ʂʄɺ-F-14.  

ɺʫʛʣʝʮʝʚʽ ʩʧʦʣʫʢʠ (ʛʣʶʢʦʟʫ, ʤʘʣʴʪʦʟʫ, ʢʨʦʭʤʘʣʴ, ʟʝʣʝʥʫ ʧʘʪʦʢʫ, 

ʢʫʢʫʨʫʜʟʷʥʠʡ ʝʢʩʪʨʘʢʪ, ʛʣʽʮʝʨʠʥ) ʚʥʦʩʠʣʠ ʫ ʢʽʣʴʢʦʩʪʽ 2 % ʜʦ ʧʦʞʠʚʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʏʘʧʝʢʘ ʟʘʤʽʩʪʴ ʩʘʭʘʨʦʟʠ (ʢʦʥʪʨʦʣʴ). ɿʘʩʽʚ ʟʜʽʡʩʥʶʚʘʣʠ 

ʩʫʩʧʝʥʟʽʻʶ ʢʦʥʽʜʽʡ ʟ ʪʠʪʨʦʤ 1Ĭ106 ʫ ʢʽʣʴʢʦʩʪʽ 2 % ʚʽʜ ʦʙôʻʤʫ 

ʩʝʨʝʜʦʚʠʱʘ. ʂʫʣʴʪʠʚʫʚʘʣʠ ʫʧʨʦʜʦʚʞ 72 ʛʦʜʠʥ ʥʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽʡ 

ʢʘʯʘʣʮʽ (200 ʦʙ/ʭʚ) ʧʨʠ 27-28 Üʉ. ɺʧʣʠʚ ʜʞʝʨʝʣ ʚʫʛʣʝʮʶ ʥʘ ʨʽʩʪ ʛʨʠʙʘ 

ʦʮʽʥʶʚʘʣʠ ʟʘ ʚʠʭʦʜʦʤ ʩʫʭʦʾ ʙʽʦʤʘʩʠ ʚʘʛʦʚʠʤ ʤʝʪʦʜʦʤ.  

ʌʫʥʛʽʩʪʘʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʪʨʠʭʦʜʝʨʤʠ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʪʝʩʪ-

ʢʫʣʴʪʫʨ Fusarium culmorum IMB-F-50716 ʪʘ Fusarium moniliforme  

ʂʄɺ-F-23 ʚʠʟʥʘʯʘʣʠ ʤʝʪʦʜʦʤ ʘʛʘʨʦʚʠʭ ʙʣʦʢʽʚ ʫ ʤʦʜʠʬʽʢʘʮʽʾ  

ʄ.ɺ. ʉʦʢʦʣʦʚʦʾ ʽ ɻ.ɺ. ʂʘʣʴʢʦ [5]. ʌʽʣʴʪʨʘʪʠ ʢʫʣʴʪʫʨʘʣʴʥʠʭ ʨʽʜʠʥ ʧʽʩʣʷ 

ʚʠʨʦʱʫʚʘʥʥʷ ʪʨʠʭʦʜʝʨʤʠ ʫ ʩʝʨʝʜʦʚʠʱʘʭ ʟ ʨʽʟʥʠʤ ʩʢʣʘʜʦʤ, ʫ ʢʽʣʴʢʦʩʪʽ 

5 % ʜʦʜʘʚʘʣʠ ʜʦ ʘʛʘʨʠʟʦʚʘʥʦʛʦ  ʩʝʨʝʜʦʚʠʱʘ ʏʘʧʝʢʘ, ʥʘ ʧʦʚʝʨʭʥʶ 

ʷʢʦʛʦ  ʧʦʤʽʱʘʣʠ ʙʣʦʢ ʽʟ ʤʽʮʝʣʽʻʤ ʛʨʠʙʘ-ʧʘʨʘʟʠʪʘ. ɺʠʟʥʘʯʘʣʠ ʚʽʜʩʦʪʦʢ 
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ʽʥʛʽʙʫʚʘʥʥʷ ʨʦʩʪʫ ʬʽʪʦʧʘʪʦʛʝʥʘ  ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ (ʩʝʨʝʜʦʚʠʱʝ 

ʙʝʟ ʬʽʣʴʪʨʘʪʫ) ʥʘ 6 ʜʦʙʫ.  

ʗʢ ʚʠʜʥʦ ʟ ʜʘʥʠʭ ʪʘʙʣʠʮʽ 1, ʥʘʡʙʽʣʴʰʝ ʙʽʦʤʘʩʠ ʥʘʢʦʧʠʯʫʚʘʣʦʩʷ ʥʘ 

ʩʝʨʝʜʦʚʠʱʽ, ʷʢʝ ʤʽʩʪʠʣʦ ʟʝʣʝʥʫ ʧʘʪʦʢʫ (11,0 ʛ/ʣ), ʱʦ ʚ 1,6 ʨʘʟʽʚ ʙʽʣʴʰʝ, 

ʥʽʞ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʘʭʘʨʦʟʠ. ɻʣʶʢʦʟʘ ʪʘ ʛʣʽʮʝʨʠʥ ʪʘʢʦʞ ʩʧʨʠʷʣʠ 

ʧʨʠʨʦʩʪʫ ʙʽʦʤʘʩʠ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. ɿʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ, 

ʙʽʣʴʰʽʩʪʴ ʰʪʘʤʽʚ ʪʨʠʭʦʜʝʨʤʠ ʥʘ ʧʦʨʷʜʦʢ ʛʽʨʰʝ ʨʦʩʣʠ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʪʘʢʠʭ ʜʞʝʨʝʣ ʚʫʛʣʝʮʶ, ʷʢ ʢʨʦʭʤʘʣʴ ʪʘ ʤʘʣʴʪʦʟʘ, ʥʽʞ ʛʣʶʢʦʟʘ, ʪʦʜʽ ʷʢ 

ʛʣʽʮʝʨʠʥ ʜʝʷʢʠʤʠ ʰʪʘʤʘʤʠ ʟʘʩʚʦʶʚʘʚʩʷ ʢʨʘʱʝ, ʜʣʷ ʽʥʰʠʭ ï ʙʫʚ ʥʝ 

ʧʨʠʜʘʪʥʠʤ ʜʣʷ ʨʦʩʪʫ [4]. 

ʊʘʙʣʠʮʷ 1 

ɺʧʣʠʚ ʚʫʛʣʝʮʝʚʠʭ ʩʧʦʣʫʢ ʥʘ ʨʽʩʪ Trichoderma lignorum ʂʄɺ-F-

14 ʧʨʠ ʛʣʠʙʠʥʥʦʤʫ ʢʫʣʴʪʠʚʫʚʘʥʥʽ 
ɼʞʝʨʝʣʘ ʚʫʛʣʝʮʶ ʚ ʩʝʨʝʜʦʚʠʱʽ ʉʫʭʘ ʙʽʦʤʘʩʘ, ʛ/ʣ 

ɻʣʶʢʦʟʘ 8,2Ñ0,71 

ʂʨʦʭʤʘʣʴ 4,4Ñ0,19 

ʄʘʣʴʪʦʟʘ 3,2Ñ0,34 

ɿʝʣʝʥʘ ʧʘʪʦʢʘ 11,0Ñ0,35 

ʂʫʢʫʨʫʜʟʷʥʠʡ ʝʢʩʪʨʘʢʪ 5,4Ñ0,15 

ɻʣʽʮʝʨʠʥ 6,8Ñ0,84 

ʉʘʭʘʨʦʟʘ  6,8Ñ0,29 

 

ʊʘʙʣʠʮʷ 2 

ʌʫʥʛʽʩʪʘʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ Trichoderma  lignorum ʂʄɺ-F-14 ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʜʞʝʨʝʣʘ ʚʫʛʣʝʮʶ  
ɼʞʝʨʝʣʘ 
ʚʫʛʣʝʮʶ ʚ 
ʩʝʨʝʜʦʚʠʱʽ 

ɼʽʘʤʝʪʨ 
ʢʦʣʦʥʽʾ 

F. moniliforme, 
ʤʤ 

ɯʥʛʽʙʫʚʘʥʥʷ 
ʨʦʩʪʫ 

F. culmorum 
ʧʦʨʽʚʥʷʥʦ ʟ 
ʢʦʥʪʨʦʣʝʤ, 

% 

ɼʽʘʤʝʪʨ 
ʢʦʣʦʥʽʾ 

F. culmorum, 
ʤʤ 

ɯʥʛʽʙʫʚʘʥʥʷ 
ʨʦʩʪʫ 

F. culmorum 
ʧʦʨʽʚʥʷʥʦ ʟ 
ʢʦʥʪʨʦʣʝʤ, 

% 

ʂʦʥʪʨʦʣʴ  48,6Ñ1,6  55,0Ñ1.5  

ʉʘʭʘʨʦʟʘ 20,6Ñ1,3* 57 49,3Ñ1,9* 10 

ɻʣʶʢʦʟʘ 21,0Ñ2,1* 56 32,7Ñ1,0* 40 

ʂʨʦʭʤʘʣʴ 34,0Ñ0,9 30 17,0Ñ0,6 69 

ʂʫʢʫʨʫʜʟʷʥʠʡ 
ʝʢʩʪʨʘʢʪ 

37,0Ñ0,2 30 44,6Ñ1,7 18 

ʄʘʣʴʪʦʟʘ 15,3Ñ1,7* 68 28,4Ñ1,2* 45 

ɻʣʽʮʝʨʠʥ 15,3Ñ1,2* 68 12,3Ñ1,0* 77 

ɿʝʣʝʥʘ ʧʘʪʦʢʘ 13,0Ñ1,13 73 14,3Ñ1,1 74 

ʇʨʠʤʽʪʢʘ: * ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʨʽʟʥʠʮʴ (ʈ<0,05) ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ  

 

ʅʘ ʥʘʩʪʫʧʥʦʤʫ ʝʪʘʧʽ ʚʠʟʥʘʯʘʣʠ ʚʧʣʠʚ ʜʞʝʨʝʣ ʚʫʛʣʝʮʶ ʥʘ 

ʬʫʥʛʽʩʪʘʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʬʽʣʴʪʨʘʪʫ ʢʫʣʴʪʫʨʘʣʴʥʦʾ ʨʽʜʠʥʠ T.  lignorum 

ʂʄɺ-F-14 ʚʽʜʥʦʩʥʦ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʛʨʠʙʽʚ F. culmorum IMB-F-50716 ʪʘ 
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F. moniliforme ʂʄɺ-F-23. ʅʘʡʙʽʣʴʰʠʡ ʨʽʚʝʥʴ ʽʥʛʽʙʫʚʘʥʥʷ ʨʦʩʪʫ ʦʙʦʭ 

ʬʽʪʦʧʘʪʦʛʝʥʽʚ ʚʽʜʟʥʘʯʘʚʩʷ ʧʨʠ ʢʫʣʴʪʠʚʫʚʘʥʥʽ T. lignorum ʂʄɺ-F-14 ʥʘ 

ʩʝʨʝʜʦʚʠʱʽ ʟ ʛʣʽʮʝʨʠʥʦʤ ʘʙʦ ʟʝʣʝʥʦʶ ʧʘʪʦʢʦʶ (ʪʘʙʣ. 2).  

ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʨʦʭʤʘʣʶ ʪʘ ʤʘʣʴʪʦʟʠ ʷʢ ʜʞʝʨʝʣ ʚʫʛʣʝʮʶ ʩʧʨʠʷʣʦ 

ʧʨʦʷʚʫ ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʚʽʜʥʦʩʥʦ ʦʜʥʽʻʾ ʟ ʜʚʦʭ 

ʧʨʦʪʝʩʪʦʚʘʥʠʭ ʢʫʣʴʪʫʨ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʛʨʠʙʽʚ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʣʝʥʦʾ ʧʘʪʦʢʠ ʷʢ ʜʞʝʨʝʣʘ ʚʫʛʣʝʮʶ 

ʩʧʨʠʷʣʦ ʚʠʭʦʜʫ ʙʽʦʤʘʩʠ ʪʘ ʧʨʦʷʚʫ ʬʫʥʛʽʩʪʘʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

T.  lignorum ʂʄɺ-F- 14 ʚʽʜʥʦʩʥʦ ʛʨʠʙʽʚ ʨʦʜʫ Fusarium. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 
1. Biocontrol efficacy of different isolates of Trichoderma against soil borne pathogen 

Rhizoctonia solani / S. A. Asad, N. Ali, ɸ. Hameed,  S.A. Khan, R. Ahmad,  
M. Bilal, M. Shahzad, A. Tabassum // Pol. J. Microbiol. ï 2014. ï Vol. 63(1). ï  
P. 95ï103. 

2. Development and validation of LC-MS methods for peptaibol quantification in 
fungal extracts according to their lengths / A.I.Van Bohemen, A. Zalouk-Vergnoux, 
L. Poirier, N.N. Phuong, N. Inguimbert, K. Ben Haj Salah, N. Ruiz, Y.F. Pouchus // 
J. Chromatogr. B Analyt. Technol. Biomed. Life Sci. ï 2016. ï Vol. 1009-1010. ï 
P. 25-33. 

3. ɸʣʠʤʦʚʘ ʌ.ʂ. ʇʨʦʤʳʰʣʝʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʛʨʠʙʦʚ ʨʦʜʘ Trichoderma / 
ʌ.ʂ.ɸʣʠʤʦʚʘ. ï ʂʘʟʘʥʴ, 2006. ï 209 ʩ. 

4. ɿʠʛʘʥʰʠʥ ɼ.ɼ. ʆʩʦʙʝʥʥʦʩʪʠ ʛʣʫʙʠʥʥʦʛʦ ʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʢʫʣʴʪʠ-
ʚʠʨʦʚʘʥʠʷ ʛʨʠʙʦʚ Trichoderma ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ 
ʢʣʝʪʦʢ ʛʨʠʙʘ / ɼ. ɼ. ɿʠʛʘʥʰʠʥ, ɸ. ʉ. ʉʠʨʦʪʢʠʥ // ɺʝʩʪ. ʊʝʭʥʦʣ. ʋʥ-ʪʘ. ï 
2017. ï ʊ.20, ˉ10. ï ʉ. 155 ï 158. 

5. ɸʥʪʘʛʦʥʽʩʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʛʨʫʥʪʦʚʠʭ ʩʪʨʝʧʪʦʤʽʮʝʪʽʚ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 
ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʙʘʢʪʝʨʽʡ ʪʘ ʛʨʠʙʽʚ / ʆ. ɸ. ɼʨʝʛʚʘʣʴ, ɸ. ʆ. ɭʨʝʤʝʥʢʦ,  
ʅ. ɺ. ʏʝʨʝʚʘʯ, ɸ. ɯ. ɺʽʥʥʽʢʦʚ // ʄʽʢʨʦʙʽʦʣʦʛʽʷ ʽ ʙʽʦʪʝʭʥʦʣʦʛʽʷ. ï 2017. ï ˉ1 
(37). ï ʉ. 73ï84. 

 

 

ɹɯʆɯʅʌʆʈʄɸʊʀʏʅʀʁ ɸʅɸʃɯɿ ʂʆʅʉɽʈɺɸʊʀɺʅʀʍ 
ʃʆʂʋʉɯɺ ɻɽʅʆʄɯɺ ʇʈɽɼʉʊɸɺʅʀʂɯɺ  

ASCOMYCOTA  ɯ BASIDIOMYCOTA  

ɻʣʘʜʢʠʭ ɻ.ʆ.1, ʊʢʘʯʫʢ ʅ.ɺ.2, ɿʝʣʝʥʘ ʃ.ɹ.1,3 
1ɺʽʜʢʨʠʪʠʡ ʤʽʞʥʘʨʦʜʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʨʦʟʚʠʪʢʫ ʣʶʜʠʥʠ çʋʢʨʘʾʥʘè 

2ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʏʝʨʥʽʛʽʚʩʴʢʠʡ ʢʦʣʝʛʽʫʤè ʽʤʝʥʽ ʊ.ɻ. ʐʝʚʯʝʥʢʘ 
3ɯʥʩʪʠʪʫʪ ʤʽʢʨʦʙʽʦʣʦʛʽʾ ʽ ʚʽʨʫʩʦʣʦʛʽʾ ʽʤ. ɼ.ʂ. ɿʘʙʦʣʦʪʥʦʛʦ ʅɸʅ ʋʢʨʘʾʥʠ 

 

ɺʠʚʯʝʥʥʷ ʬʽʟʽʦʣʦʛʦ-ʙʽʦʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʜʨʽʞʜʞʽʚ ʧʦʚôʷʟʘʥʝ ʟ ʜʝʪʘʣʴʥʠʤ ʘʥʘʣʽʟʦʤ ʛʝʥʦʤʽʚ ʮʠʭ 

ʦʨʛʘʥʽʟʤʽʚ, ʘ ʩʘʤʝ ʯʽʪʢʦʶ ʛʝʥʝʪʠʯʥʦʶ ʽʜʝʥʪʠʬʽʢʘʮʽʻʶ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʪʘ 

ʚʠʚʯʝʥʥʷʤ ʤʽʥʣʠʚʦʩʪʽ ʢʦʥʩʝʨʚʘʪʠʚʥʠʭ ʪʘ ʚʘʨʽʘʙʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʾʭ 
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ʛʝʥʦʤʽʚ [1]. ɿ ʨʦʟʚʠʪʢʦʤ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʭ ʽ ʙʽʦʽʥʬʦʨʤʘʪʠʯʥʠʭ 

ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʛʝʥʦʤʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʩʪʘʣʦ ʤʦʞʣʠʚʠʤ 

ʧʨʦʚʦʜʠʪʠ ʾʭ ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʪʘ ʚʠʚʯʘʪʠ ʤʽʢʨʦʝʚʦʣʶʮʽʡʥʽ ʧʨʦʮʝʩʠ 

ʰʣʷʭʦʤ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʢʦʥʩʝʨʚʘʪʠʚʥʠʭ ʜʽʣʷʥʦʢ ʛʝʥʦʤʫ [2]. 

ʅʘ ʦʩʥʦʚʽ ʥʫʢʣʝʦʪʠʜʥʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʛʝʥʽʚ 18S ʨʈʅʂ, 26S ʨʈʅʂ 

ʪʘ ITS-ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ, ʟʘʜʝʧʦʥʦʚʘʥʠʭ ʫ ʙʘʟʘʭ ʜʘʥʠʭ GenBank 

(BioProject PRJNA177353), Barcoding ʽ AFTOL, ʧʨʦʚʝʜʝʥʦ 

ʬʽʣʦʛʝʥʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʤʽʞ ʚʠʜʘʤʠ ʜʨʽʞʜʞʽʚ Ascomycota ʽ 

Basidiomycota: Rhodotorula hordea (n=7), R.mucilaginosa (n=12), 

R.glutinis (n=7), Saccharomyces cerevisiae (n=10), Kluyveromyces lactis 

(n=8), K.marxianus (n=6). ʂʦʥʢʘʪʝʥʘʮʽʶ ʩʠʢʚʝʥʩʽʚ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ FaBox (1.41), ʧʦʨʽʚʥʷʥʥʷ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʪʘ 

ʬʽʣʦʛʝʥʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʢʝʪʫ ʧʨʦʛʨʘʤ 

MEGA 6.06, ʜʝʥʜʨʦʛʨʘʤʠ ʥʘ ʦʩʥʦʚʽ ʩʠʢʚʝʥʩʽʚ ʙʫʜʫʚʘʣʠ ʤʝʪʦʜʘʤʠ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʘʨʩʠʤʦʥʽʾ ʪʘ ʦʙôʻʜʥʘʥʥʷ ʥʘʡʙʣʠʞʯʠʭ ʩʫʩʽʜʽʚ (2-

ʧʘʨʘʤʝʪʨʠʯʥʘ ʤʦʜʝʣʴ ʂʽʤʫʨʠ). 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʤʽʞʨʦʜʦʚʦʾ 

ʤʽʥʣʠʚʦʩʪʽ ʟʘ ʪʨʴʦʤʘ ʣʦʢʫʩʘʤʠ ʪʘ ʚʠʩʦʢʠʡ ʚʽʜʩʦʪʦʢ ʩʠʥʛʣʝʪʦʥ-ʩʘʡʪʽʚ ʫ 

ʛʝʥʽ 26S ʨʈʅʂ (ʪʘʙʣ.1). 

ʊʘʙʣʠʮʷ 1.  

ɸʥʘʣʽʟ ʥʫʢʣʝʦʪʠʜʥʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʪʨʴʦʭ ʣʦʢʫʩʽʚ ʫ ʛʝʥʦʤʘʭ 

ʚʠʜʽʚ Ascomycota  ̔Basidiomycota . 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ (ʩʘʡʪʠ) 
ʃʦʢʫʩʠ 

18S ʨʈʅʂ 26S ʨʈʅʂ ITS 

ɺʘʨʽʘʙʝʣʴʥʽ 43% 74% 61% 

ɯʥʬʦʨʤʘʪʠʚʥʽ ʜʣʷ ʧʘʨʩʠʤʦʥʽʾ 42% 31% 57% 

ʉʠʥʛʣʝʪʦʥ-ʩʘʡʪʠ < 1% 43% < 1% 

 

ɼʝʥʜʨʦʛʨʘʤʠ, ʦʪʨʠʤʘʥʽ ʤʝʪʦʜʘʤʠ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʘʨʩʠʤʦʥʽʾ ʪʘ 

ʦʙôʻʜʥʘʥʥʷ ʥʘʡʙʣʠʞʯʠʭ ʩʫʩʽʜʽʚ ʤʘʣʠ ʦʜʥʘʢʦʚʫ ʪʦʧʦʣʦʛʽʶ, ʚʽʜʤʽʥʥʦʩʪʽ 

ʩʧʦʩʪʝʨʽʛʘʣʠ ʣʠʰʝ ʚ ʽʥʜʝʢʩʘʭ ʙʫʪʩʪʨʝʧ-ʘʥʘʣʽʟʫ. ʏʽʪʢʫ ʜʠʬʝʨʝʥʮʽʘʮʽʶ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʜʨʽʞʜʞʽʚ ʥʘ ʨʦʜʠ ʽ ʚʠʜʠ ʚʠʷʚʣʷʣʠ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ITS-

ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ. ʅʘʡʚʠʱʫ ʩʪʫʧʽʥʴ ʚʥʫʪʨʽʰʥʴʦʨʦʜʦʚʦʾ ʤʽʥʣʠʚʦʩʪʽ 

ʩʧʦʩʪʝʨʽʛʘʣʠ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʥʫʢʣʝʦʪʠʜʥʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʛʝʥʘ 18S 

ʨʈʅʂ (ʨʦʜʠ Kluyveromyces ʽ Saccharomyces) ʪʘ ITS-ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ (ʨʽʜ 

Rhodotorula). ʇʨʠ ʢʦʥʢʘʪʝʥʘʮʽʾ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʪʨʴʦʭ ʣʦʢʫʩʽʚ 

ʩʧʦʩʪʝʨʽʛʘʣʠ ʯʽʪʢʫ ʨʦʜʦʚʫ ʽ ʚʠʜʦʚʫ ʜʠʬʝʨʝʥʮʽʘʮʽʶ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʙʽʦʽʥʬʦʨʤʘʪʠʯʥʦʛʦ 

ʘʥʘʣʽʟʫ ʧʨʝʜʩʪʘʚʥʠʢʽʚ Ascomycota ʽ Basidiomycota ʩʚʽʜʯʘʪʴ, ʱʦ 
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ʥʘʡʙʽʣʴʰ ʝʚʦʣʶʮʽʡʥʦ ʢʦʥʩʝʨʚʘʪʠʚʥʽ ʜʽʣʷʥʢʠ ʛʝʥʦʤʫ (ʛʝʥʠ ʨʈʅʂ, ITS-

ʧʦʩʣʽʜʦʚʥʦʩʪʽ) ʤʦʞʫʪʴ ʩʣʫʛʫʚʘʪʠ ɼʅʂ-ʤʘʨʢʝʨʘʤʠ ʜʣʷ ʘʥʘʣʽʟʫ 

ʤʽʞʚʠʜʦʚʦʾ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʜʨʽʞʜʞʽʚ; ʘʥʘʣʽʟ ʢʦʥʢʘʪʝʥʦʚʘʥʠʭ 

ʩʠʢʚʝʥʩʽʚ ʚʩʽʭ ʪʨʴʦʭ ʣʦʢʫʩʽʚ ʻ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʜʣʷ ʚʠʜʦʚʦʾ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʜʨʽʞʜʞʽʚ.  

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 
1. Warringer J. et al. Trait variation in yeast is defined by population history //PLoS 

genetics. ï 2011. ï Vol. 7. ï N 6. ï P. e1002111.  

2. Engel S. R., Cherry J. M. The new modern era of yeast genomics: community 

sequencing and the resulting annotation of multiple Saccharomyces cerevisiae strains 

at the Saccharomyces Genome Database // Database. ï 2013. ï Vol. 2013. 
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ɯʥʩʪʠʪʫʪ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʘʛʨʘʨʥʠʭ ʥʘʫʢ ʋʢʨʘʾʥʠ 

 

ʏʦʨʥʫʰʢʘ ʜʘʤʘʩʴʢʘ (Nigella damascene L.) ʤʘʻ ʤʝʜʦʥʦʩʥʽ ʽ 

ʣʽʢʘʨʩʴʢʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʦʣʽʷ ʷʢʦʾ ʻ ʧʨʠʨʦʜʥʠʤ ʘʨʦʤʘʪʠʟʘʪʦʨʦʤ ʽ 

ʮʽʥʫʻʪʴʩʷ ʚ ʢʦʩʤʝʪʦʣʦʛʽʾ ʟʘʚʜʷʢʠ ʚʠʩʦʢʦʤʫ ʚʤʽʩʪʫ ʝʬʽʨʥʠʭ ʦʣʽʡ. ʆʣʽʷ 

ʧʨʦʷʚʣʷʻ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʫ, ʤʽʢʦʩʝʧʪʠʯʥʫ, ʘʥʪʠʚʽʨʫʩʥʫ, ʧʨʦʪʠʟʘʧʘʣʴʥʫ, 

ʪʦʥʽʟʫʶʯʫ ʜʽʶ. ʉʪʠʤʫʣʶʻ ʚʠʨʦʙʣʝʥʥʷ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʽ ʻ ʽʜʝʘʣʴʥʠʤ 

ʟʘʩʦʙʦʤ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʨʘʢʦʚʠʭ ʧʫʭʣʠʥ [1]. ʊʘʢʠʤ ʯʠʥʦʤ, ʯʦʨʥʫʰʢʘ 

ʜʘʤʘʩʴʢʘ - ʮʽʥʥʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʘ ʽ ʣʽʢʘʨʩʴʢʘ ʢʫʣʴʪʫʨʘ, ʾʾ ʩʝʣʝʢʮʽʷ 

ʻ ʚʘʞʣʠʚʦʶ ʽ ʧʝʨʩʧʝʢʪʠʚʥʦʶ. 

ʄʝʪʦʶ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʦʮʽʥʠʪʠ ʚʧʣʠʚ ʜʝʢʽʣʴʢʦʭ 

ʭʽʤʽʯʥʠʭ ʤʫʪʘʛʝʥʽʚ ʥʘ ʨʦʩʣʠʥʠ ʧʝʨʰʦʛʦ ʤʫʪʘʥʪʥʦʛʦ ʧʦʢʦʣʽʥʥʷ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʫʪʘʛʝʥʥʦʾ ʦʙʨʦʙʢʠ, ʱʦʙ ʫ ʧʦʜʘʣʴʰʦʤʫ 

ʦʪʨʠʤʘʪʠ ʮʽʥʥʠʡ ʚʠʭʽʜʥʠʡ ʤʘʪʝʨʽʘʣ ʜʣʷ ʩʝʣʝʢʮʽʾ, ʷʢʠʡ ʙʫʜʝ 

ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʚʠʚʝʜʝʥʥʷ ʥʦʚʠʭ ʩʦʨʪʽʚ ʯʦʨʥʫʰʢʠ ʜʘʤʘʩʴʢʦʾ ʽʟ 

ʢʦʨʠʩʥʠʤʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʦʟʥʘʢʘʤʠ. 

ɼʣʷ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʦʙʨʘʥʝ ʥʘʩʽʥʥʷ ʯʦʨʥʫʰʢʠ ʜʘʤʘʩʴʢʦʾ 

ʩʦʨʪʽʚ çɯʚʦʣʛʘè ʽ çʏʘʨʽʚʥʠʮʷè ʟ ʢʦʣʝʢʮʽʾ ʜʦʩʣʽʜʥʦʾ ʩʪʘʥʮʽʾ ʣʽʢʘʨʩʴʢʠʭ 

ʨʦʩʣʠʥ ɯʥʩʪʠʪʫʪʫ ʘʛʨʦʝʢʦʣʦʛʽʾ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʅɸɸʅ ʋʢʨʘʾʥʠ. 

ʅʘʩʽʥʥʷ ʯʦʨʥʫʰʢʠ ʙʫʣʦ ʦʙʨʦʙʣʝʥʝ ʩʪʘʥʜʘʨʪʥʠʤʠ ʭʽʤʽʯʥʠʤʠ 

ʤʫʪʘʛʝʥʘʤʠ ʝʪʠʣʤʝʪʘʥʩʫʣʴʬʦʥʘʪʦʤ ʪʘ ʥʽʪʨʦʟʦʤʝʪʠʣʩʝʯʦʚʠʥʦʶ ʚ 

ʢʦʥʮʝʥʪʨʘʮʽʾ 0,01 ʽ 0,05  %, ʽ ʥʦʚʠʤ ʤʫʪʘʛʝʥʦʤ ɼɻ-2 [2] ʚ ʢʦʥʮʝʥʪʨʘʮʽʾ 

0,05 ʽ 0,5%. ʊʨʠʚʘʣʽʩʪʴ ʦʙʨʦʙʢʠ ʩʢʣʘʜʘʣʘ 6 ʽ 16 ʛʦʜʠʥ. ʇʽʩʣʷ ʦʙʨʦʙʢʠ 

ʨʦʟʯʠʥʦʤ ʤʫʪʘʛʝʥʘ, ʧʝʨʝʜ ʚʠʩʘʜʢʦʶ ʚ ʛʨʫʥʪ, ʥʘʩʽʥʥʷ ʦʜʥʫ ʛʦʜʠʥʫ 
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ʧʨʦʤʠʚʘʣʦʩʷ ʚ ʧʨʦʪʦʯʥʽʡ ʚʦʜʽ. ʂʽʣʴʢʽʩʪʴ ʨʦʩʣʠʥ, ʱʦ ʚʠʞʠʣʠ, 

ʧʽʜʨʘʭʦʚʫʚʘʣʘʩʷ ʯʝʨʝʟ 7-8 ʪʠʞʥʽʚ ʧʽʩʣʷ ʚʠʩʘʜʞʫʚʘʥʥʷ.  

ʋ ʧʦʢʦʣʽʥʥʽ ʄ1 ʩʝʨʝʜ ʨʦʩʣʠʥ ʯʦʨʥʫʰʢʠ ʜʘʤʘʩʴʢʦʾ ʙʫʣʠ ʚʠʷʚʣʝʥʽ 

ʦʜʥʘ ʨʦʩʣʠʥʘ-ʘʣʴʙʽʥʦʩ ʪʘ 24 ʨʦʩʣʠʥʠ ʟʽ ʟʤʽʥʦʶ ʟʘʙʘʨʚʣʝʥʥʷ ʽ ʬʦʨʤʠ 

ʣʠʩʪʷ. ɹʽʣʴʰʽʩʪʴ ʨʦʩʣʠʥ ʟ ʤʦʨʬʦʟʘʤʠ - ʭʣʦʨʦʬʽʣʴʥʽ ʭʠʤʝʨʠ ʟʽ ʟʤʽʥʦʶ 

ʢʦʣʴʦʨʫ ʣʠʩʪʷ ʽ ʣʠʩʪʦʯʢʽʚ ʯʘʰʝʯʢʠ (ʨʠʩ.). 

ɸʣʴʙʽʥʦʩʥʘ ʨʦʩʣʠʥʘ ʙʫʣʘ ʚʠʷʚʣʝʥʘ ʥʘ ʩʪʘʜʽʾ ʨʦʟʧʫʩʢʘʥʥʷ 

ʩʽʤʷʜʦʣʝʡ ʩʝʨʝʜ ʨʦʩʣʠʥ ʩʦʨʪʫ çʏʘʨʽʚʥʠʮʷè, ʦʙʨʦʙʣʝʥʠʭ 

ʥʽʪʨʦʟʦʤʝʪʠʣʩʝʯʦʚʠʥʦʶ ʚ ʢʦʥʮʝʥʪʨʘʮʽʾ 0,05 % ʟ ʝʢʩʧʦʟʠʮʽʻʶ 16 ʛʦʜʠʥ. 

ɼʘʥʠʡ ʤʦʨʬʦʟ ʚʠʷʚʠʚʩʷ ʣʝʪʘʣʴʥʠʤ.  

ɿ 24 ʽʥʰʠʭ ʨʦʩʣʠʥ ʟ ʭʣʦʨʦʬʽʣʴʥʠʤʠ ʟʤʽʥʘʤʠ, ʧʝʨʝʚʘʞʥʘ 

ʙʽʣʴʰʽʩʪʴ, ʘ ʩʘʤʝ 20, ʘʙʦ 80 % ʚʽʜ ʫʩʽʭ ʭʠʤʝʨ, - ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʦʙʨʦʙʢʠ ʥʽʪʨʦʟʦʤʝʪʠʣ-ʩʝʯʦʚʠʥʦʶ ʚ ʨʽʟʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʽ ʟ 

ʨʽʟʥʦʶ ʝʢʩʧʦʟʠʮʽʻʶ. ɯ ʣʠʰʝ ʧôʷʪʴ, ʘʙʦ 20 %, ʭʠʤʝʨ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʫ 

ʚʘʨʽʘʥʪʽ, ʜʝ ʤʫʪʘʛʝʥʥʠʤ ʯʠʥʥʠʢʦʤ ʚʠʩʪʫʧʘʚ ʝʪʠʣʤʝʪʘʥʩʫʣʴʬʦʥʘʪ ʚ 

ʢʦʥʮʝʥʪʨʘʮʽʾ 0,05 % ʟ 6-ʪʠ ʪʘ 16-ʪʠ  ʛʦʜʠʥʥʦʶ ʝʢʩʧʦʟʠʮʽʻʶ. 

ɺʩʴʦʛʦ ʙʫʣʦ ʚʠʷʚʣʝʥʦ 0,70 % ʨʦʩʣʠʥ ʟ ʤʦʨʬʦʟʘʤʠ ʚʽʜ ʟʘʛʘʣʴʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʨʦʩʣʠʥ, ʱʦ ʦʙʨʦʙʣʷʣʠʩʷ. ʉʝʨʝʜ ʥʠʭ 0,14 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʨʦʩʣʠʥ ï ʧʽʩʣʷ ʦʙʨʦʙʢʠ ʝʪʠʣʤʝʪʘʥʩʫʣʴʬʦʥʘʪʦʤ ʪʘ 0,56 % ï 

ʧʽʩʣʷ ʦʙʨʦʙʢʠ ʥʽʪʨʦʟʦʤʝʪʠʣ-ʩʝʯʦʚʠʥʦʶ. ʋ ʚʘʨʽʘʥʪʘʭ, ʜʝ ʚ ʷʢʦʩʪʽ 

ʤʫʪʘʛʝʥʥʦʛʦ ʬʘʢʪʦʨʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ɼɻ-2, ʤʦʨʬʦʟʽʚ ʥʝ ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ. 

 
ʈʠʩ. ʄʦʨʬʦʟʠ ʨʦʩʣʠʥ Nigella damascena L. ʫ ʧʦʢʦʣʽʥʥʽ ʄ1: a ï ʘʣʴʙʽʥʦʩʥʘ ʨʦʩʣʠʥʘ; 

bïf ʭʣʦʨʦʬʽʣʴʥʽ ʤʦʨʬʦʟʠ ʣʠʩʪʢʘ ʪʘ ʯʘʰʦʣʠʩʪʢʽʚ 

  



242 

ʂʽʣʴʢʽʩʪʴ ʨʦʩʣʠʥ ʟ ʤʦʨʬʦʟʘʤʠ, ʷʢʽ ʦʙʨʦʙʣʷʣʠʩʷ ʝʪʠʣʤʝʪʘʥ-

ʩʫʣʴʬʦʥʘʪʦʤ ʜʦʨʽʚʥʶʻ 0,36 % ʚʽʜ ʫʩʽʭ ʨʦʩʣʠʥ, ʱʦ ʦʙʨʦʙʣʷʣʠʩʷ ʩʘʤʝ 

ʝʪʠʣʤʝʪʘʥʩʫʣʴʬʦʥʘʪʦʤ ʚ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ. ʂʽʣʴʢʽʩʪʴ ʭʠʤʝʨ, ʷʢʽ 

ʦʪʨʠʤʘʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʦʙʨʦʙʢʠ ʥʽʪʨʦʟʦ ʤʝʪʠʣʩʝʯʦʚʠʥʦʶ ʜʦʨʽʚʥʶʻ 3,42 

% ʚʽʜ ʫʩʽʭ ʨʦʩʣʠʥ, ʱʦ ʙʫʣʠ ʦʙʨʦʙʣʝʥʽ ʥʽʪʨʦʟʦʤʝʪʠʣʩʝʯʦʚʠʥʦʶ ʚ 

ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ. 

ɹʽʣʴʰʽʩʪʴ ʨʦʩʣʠʥ ʟ ʤʦʨʬʦʟʘʤʠ ʦʪʨʠʤʘʥʦ ʩʝʨʝʜ ʥʘʱʘʜʢʽʚ ʩʦʨʪʫ 

çʏʘʨʽʚʥʠʮʷè, ʘ ʩʘʤʝ ï 16 ʨʦʩʣʠʥ, ʘʙʦ 64% ʚʽʜ ʫʩʽʭ ʭʠʤʝʨ. ʉʝʨʝʜ 

ʨʦʩʣʠʥ ʩʦʨʪʫ çɯʚʦʣʛʘè ʦʪʨʠʤʘʥʦ 9 ʨʦʩʣʠʥ ʟ ʤʦʨʬʦʟʘʤʠ, ʘʙʦ  

36 % ʚʽʜ ʫʩʽʭ ʭʠʤʝʨ. 

ʍʠʤʝʨʠ ʩʦʨʪʫ çʏʘʨʽʚʥʠʮʷè ʩʢʣʘʣʠ 0,45 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʨʦʩʣʠʥ, ʱʦ ʦʙʨʦʙʣʷʣʠʩʷ, ʘʙʦ 0,93 % ʚʽʜ ʨʦʩʣʠʥ ʮʴʦʛʦ ʩʦʨʪʫ. 

ʍʠʤʝʨʠ ʩʦʨʪʫ çɯʚʦʣʛʘè ʩʢʣʘʣʠ 0,25 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʨʦʩʣʠʥ, ʱʦ ʦʙʨʦʙʣʷʣʠʩʷ, ʘʙʦ 0,49 % ʚʽʜ ʨʦʩʣʠʥ ʮʴʦʛʦ ʩʦʨʪʫ. 

ʅʘʷʚʥʽʩʪʴ ʤʦʨʬʦʟʽʚ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʧʦʢʦʣʽʥʥʷʭ ʄ1 ʪʘ 

ʚʽʜʩʫʪʥʽʩʪʴ ʾʭ ʫ ʢʦʥʪʨʦʣʴʥʠʭ ʚʘʨʽʘʥʪʘʭ ʚʢʘʟʫʻ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʽʾ 

ʤʫʪʘʛʝʥʽʚ ʽ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʧʝʚʥʦʾ ʢʽʣʴʢʦʩʪʽ ʤʫʪʘʥʪʥʠʭ ʟʤʽʥ ʫ 

ʦʙ'ʻʢʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʧʦʜʘʣʴʰʦʤʫ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʥʽʪʨʦʟʦʤʝʪʠʣʩʝʯʦʚʠʥʘ ʪʘ ʝʪʠʣʤʝʪʘʥʩʫʣʴʬʦʥʘʪ ʩʧʨʘʚʣʷʶʪʴ ʥʘʡʙʽʣʴʰ 

ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʧʦʷʚʫ ʭʣʦʨʦʬʽʣʴʥʠʭ ʤʦʨʬʦʟʽʚ ʫ ʨʦʩʣʠʥ Nigella 

damascena L. ʚ ʧʦʢʦʣʽʥʥʽ ʄ1. ʆʜʥʘʢ ʚʽʜʩʫʪʥʽʩʪʴ ʚʽʟʫʘʣʴʥʠʭ ʧʦʨʫʰʝʥʴ ʫ 

ʧʝʨʰʦʤʫ ʤʫʪʘʥʪʥʦʤʫ ʧʦʢʦʣʽʥʥʽ ʧʨʠ ʜʽʾ ʽʥʰʦʛʦ ʤʫʪʘʛʝʥʫ (ɼɻ-2) ʱʝ ʥʝ ʻ 

ʜʦʢʘʟʦʤ ʡʦʛʦ ʥʝʝʬʝʢʪʠʚʥʦʩʪʽ, ʦʩʢʽʣʴʢʠ ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʤʫʪʘʮʽʡ 

ʚʠʷʚʣʷʻʪʴʩʷ ʫ ʥʘʩʪʫʧʥʠʭ ʧʦʢʦʣʽʥʥʷʭ. 
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https://cyberleninka.ru/article/n/osobennosti-rosta-i-razvitiya-ni-gelly-damasskoy-
nigella-damascena-i-nigelly-posevnoy-nigella-sativa-v-usloviyah-belarusi 

2. ʊʽʛʦʚʘ ɸ.ɺ., ʉʦʨʦʢʘ ɸ.ɯ. ɺʧʣʠʚ ʥʦʚʠʭ ʭʽʤʽʯʥʠʭ ʤʫʪʘʛʝʥʽʚ ʥʘ ʨʦʩʣʠʥʠ Linum 
humile Mill. ʫ ʧʦʢʦʣʽʥʥʽ ʄ1 // ɺʽʩʥʠʢ ɿʘʧʦʨʽʟʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. 
2016,1:15-22. 
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ʄɽʊʆɼʀʏʅɯ ʇɯɼʍʆɼʀ ɼʆ ʉʂʃɸɼɸʅʅʗ ɻɽʅɽʊʀʏʅʆɻʆ  
ʇʆʈʊʈɽʊʋ ʐʀʅʐʀʃʀ (CHINCHILLA  LANIGERA ) 

ʂʦʚʘʣʴ ɺ.ʄ., ɺʦʡʪʦʚʠʯ ʆ.ʄ. 

ɿʘʧʦʨʽʟʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɿʘʙʘʨʚʣʝʥʥʷ ʭʫʪʨʘ ʫ ʰʠʥʰʠʣʠ ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʚʠʟʥʘʯʝʥʠʤ 

ʢʦʤʧʣʝʢʩʦʤ ʛʝʥʽʚ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʧʝʚʥʽ ʬʝʥʦʪʠʧʦʚʽ ʚʘʨʽʘʮʽʾ ʜʘʥʦʾ 

ʦʟʥʘʢʠ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʮʠʭ ʛʝʥʽʚ ʤʘʻ ʚʧʣʠʚ ʥʝ 

ʪʽʣʴʢʠ ʥʘ ʢʦʣʽʨ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʘʙʘʨʚʣʝʥʥʷ ʭʫʪʨʘ ʰʠʥʰʠʣʠ, ʘ ʡ ʥʘ 

ʢʦʣʽʨ ʦʯʝʡ ʪʘ ʟʘʛʘʣʴʥʫ ʤʦʨʬʦʣʦʛʽʶ ʪʚʘʨʠʥʠ. 

ɿʘʙʘʨʚʣʝʥʥʷ ʩʪʘʥʜʘʨʪ, ʧʨʠʡʥʷʪʝ ʟʨʘʟʢʦʚʠʤ, ʦʙʫʤʦʚʣʶʻʪʴʩʷ 

ʥʘʩʪʫʧʥʦʶ ʛʨʫʧʦʶ ʛʝʥʽʚ, ʱʦ ʚʟʘʻʤʦʜʽʶʪʴ: 

ɸɸ ɺɺ ʉʉ ʝʝ ʄʄ ʈʈ SS blbl ww VV 

ʉʪʘʥʜʘʨʪʥʽ ʰʠʥʰʠʣʠ ʤʦʞʫʪʴ ʪʘʢʦʞ ʙʫʪʠ ʛʝʪʝʨʦʟʠʛʦʪʥʠʤʠ ʟʘ 

ʦʢʨʝʤʠʤʠ ʜʦʤʽʥʘʥʪʥʠʤʠ ʛʝʥʘʤʠ [1].  

ɻʝʥʝʪʠʯʥʠʡ ʧʦʨʪʨʝʪ ʰʠʥʰʠʣʠ ʟʘ ʬʝʥʦʪʠʧʦʤ ʤʦʞʥʘ ʩʢʣʘʩʪʠ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʥʘʩʪʫʧʥʽ ʦʟʥʘʢʠ: ʭʫʪʨʦ ʤʘʻ ʟʦʥʘʣʴʥʽʩʪʴ/ʟʘʙʘʨʚʣʝʥʥʷ 

ʩʫʮʽʣʴʥʝ; ʰʠʥʰʠʣʘ ʧʦʚʥʽʩʪʶ ʯʦʨʥʘ ʟ ʢʦʨʠʯʥʝʚʠʤ ʚʽʜʪʽʥʢʦʤ/ ʥʝ ʯʦʨʥʘ; 

ʙʽʣʘ ʰʠʥʰʠʣʘ ʟ ʨʦʞʝʚʠʤʠ ʦʯʠʤʘ, ʰʢʽʨʦʶ ʪʘ ʢʽʛʪʷʤʠ/ ʥʝ ʙʽʣʘ; ʯʦʨʥʘ 

ʛʣʷʥʮʝʚʘ ʟ ʩʠʥʽʤ ʚʽʜʣʠʚʦʤ/ ʥʝ ʯʦʨʥʘ; ʪʝʤʥʦ-ʩʽʨʘ ʟ ʧʣʘʚʥʠʤ ʧʝʨʝʭʦʜʦʤ 

ʪʦʥʫ/ ʙʝʟ ʧʝʨʝʭʦʜʫ ʪʦʥʫ; ʙʝʞʝʚʘ/ʥʝ ʙʝʞʝʚʘ; ʥʘʷʚʥʽʩʪʴ/ʚʽʜʩʫʪʥʽʩʪʴ ʙʽʣʠʭ 

ʧʣʷʤ ʥʘ ʭʫʪʨʽ, ʘʙʦ ʩʽʨʦ-ʙʣʘʢʠʪʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ; ʥʘʷʚʥʽʩʪʴ/ʚʽʜʩʫʪʥʽʩʪʴ 

ʥʘ ʩʧʠʥʽ, ʤʦʨʜʽ ʪʘ ʣʘʧʘʭ ʷʩʢʨʘʚʦ-ʯʦʨʥʦʛʦ ʚʽʜʪʽʥʢʫ, ʦʢʩʘʤʠʪʦʚʦʛʦ ʥʘ 

ʜʦʪʠʢ; ʩʥʽʞʥʦ ʙʽʣʘ ʟ ʞʦʚʪʫʚʘʪʠʤ, ʘʙʦ ʩʨʽʙʣʷʩʪʠʤ ʚʽʜʪʽʥʢʦʤ, ʪʝʤʥʠʤʠ 

ʚʫʰʢʘʤʠ/ ʥʝ ʙʽʣʘ; ʥʘʷʚʥʽʩʪʴ/ʚʽʜʩʫʪʥʽʩʪʴ ʪʝʤʥʦ-ʬʽʦʣʝʪʦʚʦʛʦ ʢʦʣʴʦʨʫ 

ʚʫʘʣʽ ʥʘ ʩʧʠʥʽ, ʩʽʨʦ-ʙʣʘʢʠʪʥʠʭ ʙʦʢʽʚ ʪʘ ʙʽʣʠʡ ʞʠʚʦʪʘ. 

ʆʪʨʠʤʘʥʠʡ ʬʝʥʦʪʠʧ ʜʘʻ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʥʘʣʝʞʥʽʩʪʴ ʦʩʦʙʠʥʠ, ʱʦ 

ʘʥʘʣʽʟʫʻʪʴʩʷ, ʜʦ ʥʘʩʪʫʧʥʠʭ ʢʦʣʴʦʨʦʚʠʭ ʢʣʘʩʽʚ ʪʘ ʘʣʝʣʴʥʠʡ ʩʪʘʥ ʧʝʚʥʠʭ 

ʛʝʥʽʚ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴ ʾʾ ʚʽʜ ʩʪʘʥʜʘʨʪʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ: 

ʏʦʨʥʘ ʦʢʩʘʤʠʪʦʚʘ (ʯʦʨʥʘ Gunninga) (Blbl). ɻʝʥ (Bl) ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ 

ʟʘ ʯʦʨʥʠʡ ʦʢʩʘʤʠʪʦʚʠʡ ʢʦʣʽʨ, ʜʦʤʽʥʫʻ ʥʘʜ ʩʪʘʥʜʘʨʪʥʦʶ ʤʘʩʪʶ, ʘʣʝ 

ʤʘʻ ʣʝʪʘʣʴʥʫ ʜʽʶ - ʛʦʤʦʟʠʛʦʪʥʽ (BlBl) ʛʠʥʫʪʴ ʫ ʬʘʟʽ ʝʤʙʨʽʦʥʘʣʴʥʦʛʦ 

ʨʦʟʚʠʪʢʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʩʽ ʯʦʨʥʽ ʦʢʩʘʤʠʪʦʚʽ ʰʠʥʰʠʣʠ ʻ 

ʛʝʪʝʨʦʟʠʛʦʪʥʠʤʠ (Blbl). 

ɽʙʦʥʽ (Ebony) (ʝʝ). ʋ ʮʠʭ ʪʚʘʨʠʥ ʪʫʣʫʙ, ʩʧʠʥʘ, ʙʦʢʠ ʪʘ ʞʠʚʽʪ ʜʫʞʝ 

ʪʝʤʥʽ, ʤʘʡʞʝ ʯʦʨʥʽ. ɺʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʛʦʤʦʟʠʛʦʪʥʠʤʠ ï ʽ ʪʦʜʽ ʚʦʥʠ 

ʯʦʨʥʽ, ʢʦʣʴʦʨʫ ʚʦʨʦʥʷʯʦʛʦ ʢʨʠʣʘ, ʟ ʜʫʞʝ ʤ'ʷʢʠʤ ʭʫʪʨʦʤ, ʘʙʦ 

ʛʝʪʝʨʦʟʠʛʦʪʥʽ, ʪʘʢʦʞ ʜʫʞʝ ʪʝʤʥʽ, ʦʩʦʙʣʠʚʦ ʥʘ ʩʧʠʥʽ, ʘʣʝ ʙʦʢʠ ʽ ʞʠʚʽʪ ï 

ʪʨʦʭʠ ʩʚʽʪʣʽʰʝ, ʤʘʡʞʝ ʩʽʨʽ. ɼʦʤʽʥʫʻ ʥʘʜ ʩʪʘʥʜʘʨʪʥʠʤ.  
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ɼʦʤʽʥʫʶʯʘ ʙʝʞʝʚʘ (Tower Delany Beige) (PwPw). ɻʝʥʠ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʙʝʞʝʚʠʡ ʜʦʤʽʥʫʶʯʠʡ ʢʦʣʽʨ, ʤʦʞʫʪʴ ʚʠʩʪʫʧʘʪʠ ʫ 

ʛʦʤʦʟʠʛʦʪʥʽʡ ʬʦʨʤʽ (PwPw), ʘʙʦ ʛʝʪʝʨʦʟʠʛʦʪʥʽʡ (Pwpw). ɻʦʤʦʟʠʛʦʪʥʽ 

ʤʘʶʪʴ ʙʽʣʦ-ʙʝʞʝʚʝ ʟʘʙʘʨʚʣʝʥʥʷ ʟ ʙʽʣʠʤ, ʘʙʦ ʤʘʡʞʝ ʙʽʣʠʤ ʥʠʟʦʤ; ʾʭ 

ʭʫʪʨʦ ʤʘʻ ʩʣʘʙʢʫ ʩʪʨʫʢʪʫʨʫ ʽ ʤʝʥʰʫ ʝʣʘʩʪʠʯʥʽʩʪʴ, ʥʽʞ ʫ ʛʝʪʝʨʦʟʠʛʦʪʥʠʭ, 

ʫ ʷʢʠʭ ʭʫʪʨʦ ʪʨʦʭʠ ʪʝʤʥʽʰʝ, ʢʦʣʴʦʨʫ ʚʽʜ ʣʘʚʘʥʜʦʚʦʛʦ ʜʦ ʰʦʢʦʣʘʜʥʦʛʦ, 

ʟ ʚʫʘʣʣʶ, ʷʢ ʫ ʩʪʘʥʜʘʨʪʽʚ [2]. 

ɹʽʣʘ ʜʦʤʽʥʫʶʯʘ (Biala Wilsona) (Ww). ʊʘʢ ʩʘʤʦ ʷʢ ʽ ʯʦʨʥʘ 

ʦʢʩʘʤʠʪʦʚʘ, ʛʦʤʦʟʠʛʦʪʥʽ ʦʩʦʙʠʥʠ ʮʽʻʾ ʧʦʨʦʜʠ ʛʠʥʫʪʴ ʘʙʦ ʫ ʬʘʟʽ 

ʝʤʙʨʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʘʙʦ ʥʝʟʘʙʘʨʦʤ ʧʽʩʣʷ ʥʘʨʦʜʞʝʥʥʷ. ʍʫʪʨʦ ʫ 

ʥʠʭ ʩʥʽʞʥʦ-ʙʽʣʝ ʟ ʞʦʚʪʫʚʘʪʠʤ ʚʽʜʪʽʥʢʦʤ. ɻʝʥ (W) ʥʝ ʧʦʚʥʽʩʪʶ ʜʦʤʽʥʫʻ 

ʥʘʜ ʩʪʘʥʜʘʨʪʦʤ, ʘ ʢʦʣʽʨ ʛʝʪʝʨʦʟʠʛʦʪʥʠʭ ʦʩʦʙʠʥ ʙʫʚʘʻ ʜʫʞʝ ʨʽʟʥʠʡ. 

ʉʝʨʝʜ ʙʽʣʠʭ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʩʨʽʙʣʷʩʪʠʭ (White Silver), ʪʚʘʨʠʥ ʟ ʪʝʤʥʠʤ 

ʭʫʪʨʦʤ, ʘ ʪʘʢʦʞ ʨʽʟʥʦʢʦʣʴʦʨʦʚʠʭ (Mozaic)- ʾʭ ʦʯʽ ʽ ʢʨʘʾ ʚʫʭ ʯʦʨʥʽ. 

ʅʝ ʘʛʫʪʽ (Nieaguti) (ʘʘ). ɻʦʤʦʟʠʛʦʪʥʽ (ʘʘ) ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʢʦʣʴʦʨʫ, 

ʤʘʶʪʴ ʨʽʚʥʦʤʽʨʥʝ ʟʘʙʘʨʚʣʝʥʥʷ ʭʫʪʨʘ, ʘ ʥʝ ʟʦʥʘʣʴʥʝ, ʷʢ ʘʛʫʪʽ (ɸ). 

ɺʫʛʽʣʴʥʘ (Charcoal) (bb). ʂʦʣʽʨ ʭʫʪʨʘ ʮʠʭ ʪʚʘʨʠʥ  ï ʦʜʥʦʨʽʜʥʠʡ 

ʯʦʨʥʠʡ ʧʦ ʚʩʴʦʤʫ ʪʽʣʫ, ʨʘʟʦʤ ʟ ʞʠʚʦʪʦʤ. ɹʽʣʘ ʩʤʫʛʘ ʥʝ ʚʠʩʪʫʧʘʻ 

ʚʟʘʛʘʣʽ, ʘʙʦ ʜʫʞʝ ʢʦʨʦʪʢʘ. ʆʯʽ ʮʠʭ ʪʚʘʨʠʥ ʯʦʨʥʽ. 

ɸʣʴʙʽʥʽʩʪʠʯʥʘ ʙʽʣʘ (Albino) (cc). ʍʫʪʨʦ ʮʠʭ ʪʚʘʨʠʥ ʥʝ ʤʘʻ ʧʽʛʤʝʥʪʫ, 

ʷʢ ʽ ʰʢʽʨʘ, ʢʽʛʪʽ ʽ ʦʯʽ. ʆʯʽ ʽ ʢʽʛʪʽ ʨʦʞʝʚʽ, ʪʠʧʦʚʽ ʜʣʷ ʘʣʴʙʽʥʦʩʽʚ [3]. 

ɹʽʣʘ ʨʝʮʝʩʠʚʥʘ (Stone white) (cncn). ʎʷ ʤʫʪʘʮʽʷ ʻ ʧʨʠʢʣʘʜʦʤ 

ʘʥʦʬʪʘʣʴʤʽʯʥʦʾ ʙʽʣʠʟʥʠ. ɰʾ ʙʽʣʽ ʛʦʤʦʟʠʛʦʪʠ ʟ ʚʨʦʜʞʝʥʦʶ ʚʘʜʦʶ ʦʯʝʡ 

(ʘʥʦʬʪʘʣʴʤʦʤ), ʘʙʦ ʟ ʜʫʞʝ ʤʘʣʝʥʴʢʠʤʠ ʦʯʠʤʘ (ʤʽʢʨʦʬʪʘʣʴʤʦʤ) 

ʯʝʨʚʦʥʦʛʦ ʢʦʣʴʦʨʫ. ʄʦʞʣʠʚʝ ʯʘʩʪʢʦʚʝ ʟʤʝʥʰʝʥʥʷ ʮʴʦʛʦ ʥʝʜʦʣʽʢʫ 

ʰʣʷʭʦʤ ʩʝʣʝʢʮʽʾ, ʱʦ ʤʦʞʝ ʜʦʚʝʩʪʠ, ʱʦ ʛʝʥ (cn) ʥʝ ʻ ʧʦʚʥʽʩʪʶ 

ʨʝʮʝʩʠʚʥʠʤ.  

ʊʫʤʘʥʥʘ, ʘʙʦ ʤʛʣʠʩʪʘ (Misty) (mm). ʂʦʣʽʨ ʭʫʪʨʘ ʮʠʭ ʪʚʘʨʠʥ ʪʝʤʥʦ-

ʩʽʨʠʡ, ʟ ʧʣʘʚʥʠʤ ʧʝʨʝʭʦʜʦʤ ʪʦʥʽʚ. 

ɹʝʞʝʚʘ ʧʦʣʴʩʴʢʘ (Polish Beige) (pp). ʂʦʣʽʨ ʭʫʪʨʘ ʪʚʘʨʠʥ ʮʴʦʛʦ ʚʠʜʫ 

ʩʚʽʪʣʦ-ʙʝʞʝʚʠʡ, ʘ ʥʘ ʞʠʚʦʪʽ ï ʙʣ̔ʠʡ. ʆʯʽ ʯʝʨʚʦʥʽ.  

ʈʝʮʝʩʠʚʥʘ ʙʝʞʝʚʘ (Sulivan Beige) (psps). ʐʠʥʰʠʣʠ ʮʴʦʛʦ 

ʨʽʟʥʦʚʠʜʫ ʤʘʶʪʴ ʩʚʽʪʣʦ-ʙʝʞʝʚʝ ʭʫʪʨʦ ʽ ʯʝʨʚʦʥʽ ʦʯʽ, ʜʫʞʝ ʩʭʦʞʽ ʥʘ 

ʙʝʞʝʚʠʭ ʧʦʣʴʩʴʢʠʭ. 

ʈʝʮʝʩʠʚʥʘ ʙʝʞʝʚʘ (Wellman Beige) (prpr). ʂʦʣʽʨ ʭʫʪʨʘ ʮʠʭ ʪʚʘʨʠʥ 

ʪʨʦʭʠ ʪʝʤʥʽʰʝ, ʥʽʞ ʫ ʙʝʞʝʚʠʭ ʧʦʣʴʩʴʢʠʭ, ʟ ʨʦʞʝʚʠʤ ʚʽʜʪʽʥʢʦʤ. ʆʯʽ ʚ 

ʮʠʭ ʰʠʥʰʠʣ ʯʦʨʥʽ (ʢʘʨʽ). 

ʉʘʧʬʽʨ (Sapphire) (ss). ʐʠʥʰʠʣʠ ʛʦʤʦʟʠʛʦʪʥʽ ʟʘ ʮʠʤ ʨʝʮʝʩʠʚʥʠʤ 

ʛʝʥʦʤ ʤʘʶʪʴ ʭʫʪʨʦ ʩʽʨʦ-ʙʣʘʢʠʪʥʝ ʭʫʪʨʦ ʟ ʚʽʟʝʨʫʥʢʦʤ ʘʛʫʪʽ ʽ ʙʣʠʩʢʫʯʦʶ 

ʙʣʘʢʠʪʥʦʶ ʚʫʘʣʣʶ ʪʘ ʙʽʣʠʤ ʞʠʚʦʪʦʤ. ʆʯʽ ʙʣʽʜʽ, ʨʦʞʝʚʽ. ɹʣʘʢʠʪʥʠʡ ʽ, 

ʟʘʛʘʣʦʤ, ʩʚʽʪʣʠʡ ʢʦʣʽʨ, ʧʦʨʽʚʥʷʥʦ ʟʽ ʩʪʘʥʜʘʨʪʦʤ, ʻ ʥʝ ʨʝʟʫʣʴʪʘʪʦʤ 
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ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʽʛʤʝʥʪʫ ʚ ʭʫʪʨʽ, ʘ ʨʝʟʫʣʴʪʘʪʦʤ ʡʦʛʦ 

ʥʝʨʽʚʥʦʤʽʨʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ (ʩʧʣʫʪʫʚʘʥʥʷ ʚ  ʛʦʨʙʢʠ). ʎʶ ʤʫʪʘʮʽʶ 

ʥʘʟʠʚʘʶʪʴ ʪʘʢʦʞ çʙʣʘʢʠʪʥʠʡ ʩʚʽʪʘʥʦʢè, ʘʙʦ çʙʣʘʢʠʪʥʠʡ ʧʠʣʦʢè. 

ʌʽʦʣʝʪʦʚʘ (Violet) (vv). ɺʠʜ ʰʠʥʰʠʣ ʟ ʦʨʠʛʽʥʘʣʴʥʠʤ ʪʝʤʥʦ-

ʬʽʦʣʝʪʦʚʠʤ ʢʦʣʴʦʨʦʤ ʚʫʘʣʽ ʥʘ ʩʧʠʥʽ, ʩʽʨʦ-ʙʣʘʢʠʪʥʠʤʠ ʙʦʢʘʤʠ ʽ ʯʠʩʪʦ 

ʙʽʣʠʤ ʞʠʚʦʪʦʤ.  

ʉʪʨʦʢʘʪʘ (Piebald) (spsp). ʋ ʰʠʥʰʠʣ, ʱʦ ʥʝʩʫʪʴ ʨʝʮʝʩʠʚʥʠʡ ʛʝʥ 

ʧʣʷʤʠʩʪʦʩʪʽ (sp), ʚʠʷʚʣʷʶʪʴʩʷ ʙʽʣʽ ʧʣʷʤʠ ʥʘ ʪʫʣʫʙʽ [2, 3]. 

ɼʘʥʘ ʤʝʪʦʜʠʢʘ ʦʮʽʥʢʠ ʟʘʙʘʨʚʣʝʥʥʷ ʭʫʪʨʘ ʰʠʥʰʠʣ ʜʦʟʚʦʣʷʻ 

ʧʨʦʚʝʩʪʠ ʧʦʧʝʨʝʜʥʽʡ ʘʥʘʣʽʟ ʛʝʥʝʪʠʯʥʦʛʦ ʧʦʨʪʨʝʪʫ ʪʚʘʨʠʥʠ, ʷʢʠʡ ʚ 

ʧʦʜʘʣʴʰʦʤʫ ʤʦʞʥʘ ʧʽʜʪʚʝʨʜʠʪʠ ʪʘ ʜʦʧʦʚʥʠʪʠ ʘʙʦ ʛʝʥʝʘʣʦʛʽʯʥʠʤ 

ʤʝʪʦʜʦʤ, ʘʙʦ ʧʦʩʣʽʜʦʚʥʽʩʪʶ ʧʨʘʚʠʣʴʥʦ ʧʽʜʽʙʨʘʥʠʭ ʘʥʘʣʽʟʫʶʯʠʭ 

ʩʭʨʝʱʫʚʘʥʴ.  

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 

1. Robinson R. Handbook of Genetics: Volume 4 Vertebrates of Genetic Interest. 
London: Plenum press, 1975. P: 331-335. 

2. ɻʦʨʙʫʥʦʚ ɺ. çʐʠʥʰʠʣʣʘ ʦʪ ɸ ʜʦ ʗè. ɸʉʊ, 2011. 192 ʩ. 

3. ʀʣʴʠʥʘ ɽ.ɼ., ʂʫʟʥʝʮʦʚ ɻ.ɸ. ʆʩʥʦʚʳ ʛʝʥʝʪʠʢʠ ʠ ʩʝʣʝʢʮʠʠ ʧʫʰʥʳʭ ʟʚʝʨʝʡ. 
ʄʦʩʢʚʘ: ʂʦʣʦʩ, 1969. 278 ʩ. 

 

 

ʈʆʃʔ ʄʆʃʆʏʅʆʂʀʉʃʀʍ ɹɸʂʊɽʈɯʁ ʋ ʉʂʃɸɼɯ 
ɿɸʂɺɸʉʂʀ ɺ ʊɽʍʅʆʃʆɻɯɰ ɺʀʈʆɹʅʀʎʊɺɸ 

ɹɽɿɼʈɯɾɼɾʆɺʆɻʆ ʍʃɯɹɸ 

ʂʦʨʥʽʻʥʢʦ ɯ.ʄ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʘʚʽʘʮʽʡʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʉʧʦʞʠʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ ʱʦʜʝʥʥʦ 

ʩʧʨʠʷʻ ʟʙʝʨʝʞʝʥʥʶ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ ʪʘ ʚʽʜʥʦʚʣʝʥʥʶ ʟʘʭʠʩʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʚʥʘʩʣʽʜʦʢ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʪʝʭʥʦʛʝʥʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ, ʷʢʽ ʩʧʨʠʯʠʥʷʶʪʴ  ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʪʘ ʧʦʨʫʰʫʶʪʴ 

ʝʢʦʣʦʛʽʶ ʣʶʜʠʥʠ ʚ ʮʽʣʦʤʫ. ɸʢʪʫʘʣʴʥʽʩʪʶ ʩʴʦʛʦʜʝʥʥʷ ʻ ʨʦʟʨʦʙʢʘ 

ʩʫʯʘʩʥʠʭ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʽʜʭʦʜʽʚ ʚ ʦʙʣʘʩʪʽ ʩʪʚʦʨʝʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʦʨʛʘʥʽʟʤʫ 

ʣʶʜʠʥʠ. ʍʣʽʙ ʻ ʦʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ, ʱʦ 

ʩʧʦʞʠʚʘʻʪʴʩʷ ʱʦʜʝʥʥʦ ʫ ʢʽʣʴʢʦʩʪʽ 270-500 ʛ ʥʘ ʜʝʥʴ. ɺ ʋʢʨʘʾʥʽ ʱʦʨʦʢʫ 

ʚʠʨʦʙʣʷʻʪʴʩʷ ʙʣʠʟʴʢʦ 7 ʤʣʥ. ʪ. ʭʣʽʙʘ ʪʘ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ 130 ʢʛ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʥʷ. ʎʽʥʥʽʩʪʴ ʭʣʽʙʘ ʚ ʪʦʤʫ, ʱʦ ʚʽʥ 

ʤʽʩʪʠʪʴ ʤʘʡʞʝ ʚʩʽ ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ, ʥʝʦʙʭʽʜʥʽ ʣʶʜʠʥʽ. ʇʨʠ ʧʨʘʚʠʣʴʥʽʡ 

ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʚʩʷ ʤʘʩʘ ʭʣʽʙʘ (100 %) ʻ ʾʩʪʽʚʥʦʶ. ʄʘʡʞʝ 

ʧʦʣʦʚʠʥʫ ʡʦʛʦ ʩʫʭʠʭ ʨʝʯʦʚʠʥ ʩʪʘʥʦʚʣʷʪʴ ʚʫʛʣʝʚʦʜʠ (45 - 55 %).  
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ʅʘʞʘʣʴ, ʷʢʽʩʪʴ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ, ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ, ʥʝ 

ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʟʘʜʦʚʽʣʴʥʦʶ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʧʦʰʠʨʝʥʠʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʝʣʠʢʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʧʦʣʽʧʰʫʚʘʯʽʚ ʩʤʘʢʫ ʪʘ 

ʨʦʟʧʫʰʫʚʘʯʽʚ, ʭʽʤʽʯʥʠʭ ʜʦʤʽʰʦʢ ʪʘ ʢʦʥʩʝʨʚʘʥʪʽʚ, ʘ ʪʘʢʦʞ ʧʨʠʩʫʪʥʽʩʪʶ 

ʫʤʦʚʥʦ ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ.  

ɸʚʪʦʨʦʤ [1] ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʷʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʭʣʽʙʘ, 

ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʚʩʪʘʥʦʚʣʝʥʦ ʧʨʠʩʫʪʥʽʩʪʴ ʧʘʪʦʛʝʥʥʠʭ ʪʘ ʫʤʦʚʥʦ 

ʧʘʪʦʛʝʥʥʠʭ ʢʫʣʴʪʫʨ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʧʩʫʚʘʥʥʶ ʭʣʽʙʘ ʪʘ ʡʦʛʦ 

ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʤ ʧʦʢʘʟʥʠʢʘʤ, ʱʦ ʻ ʥʝʧʨʠʧʫʩʪʠʤʦ ʜʣʷ 

ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ.  

ɸʚʪʦʨʘʤʠ [1-3] ʜʦʩʣʽʜʞʝʥʦ ʭʚʦʨʦʙʠ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ, ʷʢʽ 

ʚʠʟʠʚʘʶʪʴʩʷ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʯʘʩʪʽʰʝ ʟʘ ʚʩʝ 

ʧʣʽʩʥʷʚʠʤʠ ʛʨʠʙʘʤʠ ʪʘ ʢʘʨʪʦʧʣʷʥʦʶ ʭʚʦʨʦʙʦʶ. ʏʘʩʪʽʰʝ ʟʘ ʚʩʝ ʮʷ 

ʭʚʦʨʦʙʘ ʧʽʜʩʠʣʶʻʪʴʩʷ ʚ ʣʽʪʥʽʡ ʧʝʨʽʦʜ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʩʪʚʦʨʝʥʥʷʤ 

ʦʧʪʠʤʘʣʴʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʫʤʦʚ ʜʣʷ ʨʦʟʚʠʪʢʫ ʪʘ ʨʦʟʤʥʦʞʝʥʥʷ 

ʩʽʥʥʦʾ ʧʘʣʠʯʢʠ. ɺʥʘʩʣʽʜʦʢ ʧʩʫʚʘʥʥʷ ʭʣʽʙ ʩʪʘʻ ʚʦʣʦʛʠʤ, ʤôʷʢʽʰ 

ʞʦʚʪʫʚʘʪʦʛʦ ʢʦʣʴʦʨʫ, ʟ ʥʝʚʽʜʧʦʚʽʜʥʠʤʠ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʤ ʪʘ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ.  

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʭʣʽʙʦʧʝʢʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʚ 

ʫʤʦʚʘʭ ʧʽʜʚʠʱʝʥʦʛʦ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʩʠʨʦʚʠʥʠ, 

ʧʦʚôʷʟʘʥʦʛʦ ʟ ʧʦʛʽʨʰʝʥʥʷʤ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʚ ʦʢʨʝʤʠʭ ʨʝʛʽʦʥʘʭ 

ʢʨʘʾʥʠ, ʟʥʠʞʝʥʥʷʤ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ. 

ʘʢʪʫʘʣʴʥʠʤ ʻ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʚʠʨʽʰʝʥʥʷ 

ʧʨʦʙʣʝʤ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʾʾ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. 

ɼʣʷ ʙʦʨʦʪʴʙʠ ʟ ʧʣʽʩʥʷʚʽʥʥʷʤ ʭʣʽʙʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʙʨʦʙʢʫ ʧʦʚʝʨʭʥʽ 

ʭʣʽʙʘ ʘʙʦ ʧʘʢʫʚʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʭʽʤʽʯʥʠʤʠ ʢʦʥʩʝʨʚʘʥʪʘʤʠ, 

ʩʪʝʨʠʣʽʟʘʮʽʶ ʧʘʢʫʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʭʣʽʙʘ ʩʪʨʫʤʘʤʠ ʚʠʩʦʢʦʾ 

ʯʘʩʪʦʪʠ, ʽʦʥʽʟʫʶʯʠʤ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʴʦʛʦ ʧʠʪʘʥʥʷ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʙʽʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ, ʘ ʩʘʤʝ ʨʦʟʨʦʙʣʝʥʦ ʨʝʮʝʧʪʫʨʫ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʾ ʟʘʢʚʘʩʢʠ ʜʣʷ ʚʠʧʽʢʘʥʥʷ ʭʣʽʙʘ ʟ ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ 

ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ï ʣʘʢʪʦ, - ʙʽʬʽʜʦ ʪʘ ʤʦʣʦʯʥʽ ʩʪʨʝʧʪʦʢʦʢʠ ʚ 

ʫʤʦʚʘʭ ʚʽʜʩʫʪʥʦʩʪʽ ʜʨʽʞʜʞʽʚ. ʅʘ ʦʩʥʦʚʽ ʨʦʟʨʦʙʣʝʥʦʾ ʪʝʭʥʦʣʦʛʽʾ 

ʧʨʠʛʦʪʫʚʘʥʥʷ ʙʝʟʜʨʽʞʜʞʦʚʦʾ ʟʘʢʚʘʩʢʠ ʟ ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ 

ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ, ʚʠʛʦʪʦʚʣʝʥʦ ʧʰʝʥʠʯʥʠʡ ʭʣʽʙ (ʟʨʘʟʦʢ ˉ 1), 

ʷʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʙʽʦʙʝʟʧʝʢʫ ʷʢʦʛʦ, ʜʦʩʣʽʜʞʝʥʦ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʧʫʣʷʨʥʠʤʠ ʟʨʘʟʢʘʤʠ ʭʣʽʙʘ, ʢʦʪʨʽ ʙʫʣʠ ʧʨʠʜʙʘʥʽ ʫ ʤʘʛʘʟʠʥʘʭ (ʟʨʘʟʢʠ 

3-5, ʪʘʙʣ.1), ʟʨʘʟʦʢ 2 ʧʨʠʛʦʪʦʚʣʝʥʠʡ ʚʣʘʩʥʦʨʫʯ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʭʣʽʙʦʧʝʢʘʨʩʴʢʠʭ ʜʨʽʞʜʞʽʚ ʟ ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ ʧʦʣʽʧʰʫʚʘʯʽʚ ʪʘ 

ʨʦʟʧʫʰʫʚʘʯʽʚ. ʇʨʝʜʩʪʘʚʣʝʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ ʙʫʣʦ ʚʠʟʥʘʥʦ ʝʬʝʢʪʠʚ-

ʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʾ ʟʘʢʚʘʩʢʠ ʟ ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ ʤʦʣʦʯʥʦʢʠʩʣʠʭ 
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ʊʘʙʣʠʮʷ 1. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʟʨʘʟʢʽʚ ʭʣʽʙʘ  

ʟʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʙʘʢʪʝʨʽʡ, ʘʜʞʝ ʚʦʥʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘʷʚʣʝʥʠʤ ʢʨʠʪʝʨʽʷʤ: ʫʩʧʽʰʥʦ 

ʘʜʘʧʪʫʶʪʴʩʷ ʜʦ ʤʫʯʥʠʭ ʩʝʨʝʜʦʚʠʱ; ʻ ʩʧʽʚ ʜʨʫʞʥʽʤʠ ʜʣʷ ʦʨʛʘʥʽʟʤʫ 

ʣʶʜʠʥʠ; ʤʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʜʦ ʩʠʥʪʝʟʫ ʦʨʛʘʥʽʯʥʠʭ ʪʘ ʘʨʦʤʘʪʠʯʥʠʭ 

ʢʠʩʣʦʪ; ʤʘʶʪʴ ʚʠʩʦʢʫ ʙʽʦʣʦʛʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ: ʘʥʪʘʛʦʥʽʩʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʩʧʦʨʦʫʪʚʦʨʶʶʯʠʭ ʙʘʢʪʝʨʽʡ ʪʘ ʧʣʽʩʥʷʚʠʭ ʛʨʠʙʽʚ; 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʟʨʘʟʢʽʚ 

ʈʝʟʫʣʴʪʘʪ ʟʙʝʨʽʛʘʥʥʷ ʭʣʽʙʘ ʈʝʟʫʣʴʪʘʪ ʨʦʩʪʫ ʢʦʣʦʥʽʡ 

ʇʝʨʰʘ ʜʦʙʘ 

ʟʙʝʨʽʛʘʥʥʷ 

ʉʴʦʤʘ ʜʦʙʘ 

ʟʙʝʨʽʛʘʥʥʷ 

ʉʝʨʝʜʦ-

ʚʠʱʝ ʏʘʧʽʢʘ 

ʉʝʨʝʜʦ-

ʚʠʱʝ 

ʉʘʙʫʨʦ 

1-ʍʣʽʙ 

ʧʰʝʥʠʯʥʠʡ ʥʘ 

ʚʣʘʩʥʽʡ ʟʘʢʚʘʩʮʽ 

ʟ ʧʽʜʚʠʱʝʥʠʤ 

ʚʤʽʩʪʦʤ 

ʤʦʣʦʯʥʦʢʠʩʣʠʭ 

ʙʘʢʪʝʨʽʡ 

  

  

2-ʍʣʽʙ 

ʧʰʝʥʠʯʥʠʡ ʟ  

ʨʦʟʧʫʰʫʚʘʯʝʤ, 

ʚʣʘʩʥʘ ʚʠʧʽʯʢʘ 

 

 

 
  

3-ʇʰʝʥʠʯʥʠʡ, 

ʤʘʛʘʟʠʥʥʠʡ 

    

4-ɾʽʪʥʽʡ, 

ʤʘʛʘʟʠʥʥʠʡ 

  
  

5-ɾʠʪʥʴʦ-

ʧʰʝʥʠʯʥʠʡ, 

ʤʘʛʘʟʠʥʥʠʡ 
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ʟʘʙʝʟʧʝʯʫʶʪʴ ʷʢʽʩʪʴ (ʟʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ ʪʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʤʠ ʧʦʢʘʟ-

ʥʠʢʘʤʠ) ʪʘ ʧʽʜʚʠʱʝʥʫ ʭʘʨʯʦʚʫ ʮʽʥʥʽʩʪʴ ʚʠʨʦʙʽʚ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʻ ʦʙˇʨʫʥ-

ʪʦʚʘʥʠʤ, ʪʦʤʫ ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʜʦʟʚʦʣʷʻ 

ʽʩʪʦʪʥʦ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʭʣʽʙʘ ʽ ʟʙʘʛʘʪʠʪʠ ʡʦʛʦ ʤʽʢʨʦʥʫʪʨʽʻʥʪʘʤʠ. 

ʉʪʨʦʢʠ ʟʙʝʨʽʛʘʥʥʷ ʭʣʽʙʘ ʦʙʯʠʩʣʶʶʪʴʩʷ ʟ ʯʘʩʫ ʚʠʭʦʜʫ ʾʭ ʟ ʧʝʯʽ. ʋʩʽ 

ʟʨʘʟʢʠ ʟʙʝʨʽʛʘʣʠʩʷ ʟʘ ʟʚʠʯʘʡʥʠʭ ʫʤʦʚ: ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 24Áʉ ʽ 

ʚʽʜʥʦʩʥʽʡ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ 75 %. ɿʘ ʪʘʢʠʭ ʫʤʦʚ ʥʘʡʢʨʘʱʝ 

ʟʙʝʨʽʛʘʶʪʴʩʷ ʩʧʦʞʠʚʯʽ ʚʣʘʩʪʠʚʦʩʪʽ ʭʣʽʙʘ. 

ʍʣʽʙ, ʚʠʛʦʪʦʚʣʝʥʠʡ ʟ ʜʦʜʘʚʘʥʥʷʤ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʾ ʟʘʢʚʘʩʢʠ 

(ʪʘʙʣ.1, ʟʨʘʟʦʢ ˉ1), ʥʝ ʤʘʻ ʦʟʥʘʢ ʤʽʢʨʦʙʥʦʛʦ ʧʩʫʚʘʥʥʷ ʧʨʦʪʷʛʦʤ 7 ʜʽʙ, 

ʜʘʣʽ ʮʝʡ ʟʨʘʟʦʢ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʩʫʭʘʨʠʢ, ʥʘ ʧʦʞʠʚʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 

ʚʽʜʤʽʯʘʶʪʴʩʷ ʧʨʠʩʫʪʥʽʩʪʴ ʚʥʝʩʝʥʠʭ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ.  

ʅʘ ʭʣʽʙʽ, ʚʠʛʦʪʦʚʣʝʥʦʤʫ ʟ ʜʦʜʘʚʘʥʥʷʤ ʨʦʟʧʫʰʫʚʘʯʘ, ʦʟʥʘʢʠ 

ʧʣʽʩʥʷʚʠ ʟôʷʚʣʷʶʪʴʩʷ ʯʝʨʝʟ 4 ʜʥʽ, ʦʜʥʘʢ ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʚʠʜʢʝ ʫʩʠʭʘʥʥʷ 

ʩʢʦʨʠʥʢʠ. ɯʥʰʽ ʟʨʘʟʢʠ ʤʘʶʪʴ ʦʟʥʘʢʠ ʧʩʫʚʘʥʥʷ ʯʝʨʝʟ 60 ʛʦʜʠʥ ʟʘ 

ʨʘʭʫʥʦʢ ʚʠʜʽʣʝʥʠʭ ʟʙʫʜʥʠʢʽʚ -  ʛʨʠʙʽʚ ʨʦʜʫ Aspergillus Niger , ʙʘʢʪʝʨʽʡ 

ʨʦʜʫ ɺacillus subtilis, ʥʘ ʧʦʞʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʚʽʜʤʽʯʘʻʪʴʩʷ 

ʧʨʠʩʫʪʥʽʩʪʴ ʜʨʽʞʜʞʽʚ ʨʦʜʫ  Saccharomyces ʚ ʟʨʘʟʢʘʭ 2-5. 

ɺʠʭʦʜʷʯʠ ʟ ʚʠʱʝ ʚʢʘʟʘʥʦʛʦ ʤʦʞʣʠʚʦ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʧʨʦ 

ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʾ ʟʘʢʚʘʩʢʠ ʟ ʧʽʜʚʠʱʝʥʠʤ 

ʚʤʽʩʪʦʤ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʧʨʠʛʥʽʯʝʥʥʷ ʨʦʩʪʫ 

ʧʘʪʦʛʝʥʥʠʭ ʢʫʣʴʪʫʨ ï ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ ʭʣʽʙʘ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʾ 

ʟʘʢʚʘʩʢʠ ʟʘʙʝʟʧʝʯʠʣʦ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʪʘʥʜʘʨʪʘʤ ʷʢʽʩʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʭʣʽʙʘ ʟʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʪʘʢʠʭ ʷʢ: 

ʬʦʨʤʘ, ʧʦʚʝʨʭʥʷ, ʢʦʣʽʨ, ʧʦʨʠʩʪʽʩʪʴ, ʩʤʘʢ ʪʘ ʟʘʧʘʭ. ʅʘʚʽʪʴ, ʩʤʘʢʦʚʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʟʘʧʘʭ ʭʣʽʙʘ ʟʨʘʟʢʫ ˉ 1 ʙʫʚ ʥʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʠʡ ʪʘ 

ʘʨʦʤʘʪʥʠʡ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʤʦʣʦʯʥʦʢʠʩʣʠʭ 

ʙʘʢʪʝʨʽʡ ʪʘ ʤʦʣʦʯʥʦʾ ʢʠʩʣʦʪʠ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 
1. ʄʘʰʢʠʥ ɼ.ɺ. ɺʣʠʷʥʠʝ ʥʠʟʠʥ ʦʙʨʘʟʫʶʱʠʭ ʰʪʘʤʤʦʚ ʣʘʢʪʦʢʦʢʢʦʚ ʥʘ ʨʘʟʚʠʪʠʝ 
ʢʘʨʪʦʬʝʣʴʥʦʡ ʙʦʣʝʟʥʠ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ. ï ʇʝʪʝʨʙʫʨʛʩʢʠʝ ʪʨʘʜʠʮʠʠ 
ʭʣʝʙʦʧʝʯʝʥʠʷ, ʧʠʚʦʚʘʨʝʥʠʷ, ʭʦʣʦʜʠʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ ʠ 
ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʷ.ɻʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʤʦʣʦʜʝʞʠ, 14-21 ʘʧʨʝʣʷ 
2003 ʛ. : ʉʙʦʨʥʨʠʢ ʪʨʫʜʦʚ. ï ʉʇʙɻʋʅʠʇʊ, 2003. ʉ.150-151. 

2. ɸʥʦʰʢʠʥʘ ɻ.ʃ. ɹʦʣʝʟʥʠ ʭʣʝʙʥʳʭ ʠʟʜʝʣʠʡ. / ɻ.ʃ. ɸʥʦʰʢʠʥʘ // ʍʣʝʙʦʧʨʦʜʫʢʪʳ: 
ʥʘʫʯʥʦ-ʪʝʭʥ. ʞʫʨʥ. ï ʄ, 2001. ï ɺr ʧ. ˉ 7 ï ʉ.24-26. 

3. ʇʘʪ. 2044488 ʈʌ, A21D8/04. ʉʧʦʩʦʙ ʧʨʦʠʟʚʦʜʩʪʚʘ ʞʠʜʢʦʡ ʟʘʢʚʘʩʢʠ ʜʣʷ 
ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʭʣʝʙʘ. / ʂʘʩʴʷʥʝʥʢʦ ɺ.ʅ., ʇʝʪʨʠʱʝʚʘ ʊ.ɸ.; ʟʘʷʚʠʪʝʣʠ ʠ 
ʧʘʪʝʥʪʦ-ʦʙʣʘʜʘʪʝʣʠ ʂʘʩʴʷʥʝʥʢʦ ɺ.ʅ., ʇʝʪʨʠʱʝʚʘ ʊ.ɸ. - ˉ 93037156/13; 
ʟʘʷʚʣ. 21.07. 93; ʦʧʫʙʣ. 27.09.95. 
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ʆʉʆɹʃʀɺʆʉʊɯ ɻɽʅɽʊʀʏʅʆɰ ʉʊʈʋʂʊʋʈʀ ɻɯɹʈʀɼɯɺ  
BOS TAURUS Ĭ BOS INDICUS ʅɸ ʇɯɼʉʊɸɺɯ 

ʄɯʂʈʆʉɸʊɽʃɯʊɯɺ ɼʅʂ 

ʂʨʘʤʘʨʝʥʢʦ ʆ.ʉ. 

ʄʠʢʦʣʘʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ  

 

ʅʝʢʦʥʪʨʦʣʴʦʚʘʥʘ ʛʽʙʨʠʜʠʟʘʮʽʷ, ʷʢ ʮʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʧʨʠʨʦʜʽ, ʤʦʞʝ 

ʤʘʪʠ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʧʦʨʽʜ ʩʚʽʡʩʴʢʠʭ ʪʚʘʨʠʥ, ʘʣʝ ʪʘʢʦʞ 

ʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥʘ ʛʝʥʝʪʠʯʥʫ ʮʽʣʽʩʥʽʩʪʴ ʷʢ ʩʚʽʡʩʴʢʠʭ, ʪʘʢ ʡ ʜʠʢʠʭ ʚʠʜʽʚ. 

ʄʦʥʽʪʦʨʠʥʛ ʛʝʥʝʪʠʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʤʦʞʝ ʩʪʘʪʠ 

ʚʘʞʣʠʚʦʶ ʫʤʦʚʦʶ ʜʣʷ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤ ʟʙʝʨʝʞʝʥʥʷ ʛʝʥʝʪʠʯʥʦʛʦ 

ʨʽʟʥʦʤʘʥʽʪʪʷ [1].  

ɻʽʙʨʠʜʠʟʘʮʽʷ ʤʽʞ ʜʠʢʠʤʠ ʪʘ ʜʦʤʘʰʥʽʤʠ ʚʠʜʘʤʠ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ 

ʭʫʜʦʙʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ ʩʧʦʥʪʘʥʥʦ ʘʙʦ ʚʥʘʩʣʽʜʦʢ 

ʦʨʛʘʥʽʟʦʚʘʥʦʛʦ ʩʭʨʝʱʫʚʘʥʥʷ. ʋ ʤʝʞʘʭ ʪʨʠʙʠ Bovini ʙʫʣʦ ʦʧʠʩʘʥʦ 

ʢʽʣʴʢʘ ʚʠʧʘʜʢʽʚ ʛʽʙʨʠʜʠʟʘʮʽʾ:  ʤʽʞ ʙʘʥʪʝʥʛʦʤ (Bos javanicus) ʪʘ ʟʝʙʫ (Bos 

indicus), ʤʽʞ ʷʢʦʤ (Poephagus grunniens) ʪʘ ʩʚʽʡʩʴʢʦʶ ʭʫʜʦʙʦʶ (Bos 

taurus), ʤʽʞ ʩʚʽʡʩʴʢʦʶ ʭʫʜʦʙʦʶ ʪʘ ʘʤʝʨʠʢʘʥʩʴʢʠʤ ʟʫʙʨʦʤ (Bison bison). 

ɺ ɸʬʨʠʮʽ ʚʽʜʤʽʯʝʥʘ ʽʥʪʨʦʛʨʝʩʽʷ ʟʝʙʫ ʫ ʩʪʘʜʘʭ ʩʚʽʡʩʴʢʦʾ ʭʫʜʦʙʠ, ʱʦ 

ʧʽʜʚʠʱʠʣʘ ʪʦʣʝʨʘʥʪʥʽʩʪʴ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ ʜʦ ʛʘʨʷʯʠʭ ʽ ʩʫʭʠʭ 

ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ. ʂʨʽʤ ʪʦʛʦ, ʙʫʣʦ ʚʽʜʤʽʯʝʥʦ ʩʧʦʥʪʘʥʥʫ ʛʽʙʨʠʜʠʟʘʮʽʶ 

ʤʽʞ ʜʠʢʠʤ ʛʘʫʨʦʤ (Bos gaurus) ʪʘ ʟʝʙʫ [2].  

ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʚ ʘʥʘʣʽʟ ʥʘʩʣʽʜʢʽʚ 

ʤʽʞʚʠʜʦʚʦʾ ʛʽʙʨʠʜʠʟʘʮʽʾ (Bos taurus Ĭ B. indicus) ʧʨʠ ʩʪʚʦʨʝʥʥʽ 

ʧʽʚʜʝʥʥʦʾ ʤôʷʩʥʦʾ ʧʦʨʦʜʠ ʭʫʜʦʙʠ. ʇʦʨʦʜʘ ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʧʦʻʜʥʘʥʥʷ ʛʝʥʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘʢʠʭ ʧʦʨʽʜ, ʷʢ ʯʝʨʚʦʥʘ ʩʪʝʧʦʚʘ, 

ʰʦʨʪʛʦʨʥ, ʩʘʥʪʘ-ʛʝʨʪʨʫʜʘ, ʛʝʨʝʬʦʨʜ, ʰʘʨʦʣʝ ʪʘ ʢʫʙʠʥʩʴʢʠʡ ʟʝʙʫ. ɺʦʥʘ 

ï ʻʜʠʥʘ ʧʦʨʦʜʘ ʚ ʋʢʨʘʾʥʽ ʽ ʥʘ ɭʚʨʦʧʝʡʩʴʢʦʤʫ ʢʦʥʪʠʥʝʥʪʽ, ʩʬʦʨʤʦʚʘʥʘ 

ʰʣʷʭʦʤ ʤʽʞʚʠʜʦʚʦʾ ʛʽʙʨʠʜʠʟʘʮʽʾ [3]. ʋʩʽ ʣʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ 

ʧʨʦʚʝʜʝʥʦ ʚ ʫʤʦʚʘʭ ʣʘʙʦʨʘʪʦʨʽʾ ʤʦʣʝʢʫʣʷʨʥʠʭ ʦʩʥʦʚ ʩʝʣʝʢʮʽʾ ʪʚʘʨʠʥ 

ʎʝʥʪʨʫ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʪʘ ʤʦʣʝʢʫʣʷʨʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʌʝʜʝʨʘʣʴʥʦʛʦ 

ʥʘʫʢʦʚʦʛʦ ʮʝʥʪʨʫ ʪʚʘʨʠʥʥʠʮʪʚʘ ʽʤ. ʘʢʘʜʝʤʽʢʘ ʃ. ʂ. ɽʨʥʩʪʘ. ʋ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 12 ʤʽʢʨʦʩʘʪʝʣʽʪʥʠʭ ʣʦʢʫʩʽʚ, ʱʦ 

ʨʝʢʦʤʝʥʜʦʚʘʥʽ ISAG ï BM1818, BM1824, BM2113, ETH3, ETH10, 

INRA023, TGLA53, TGLA122, TGLA227, SPS115, TGLA126 ʪʘ ETH225).  

ɺ ʘʥʘʣʽʟ ʙʫʣʦ ʚʢʣʶʯʝʥʦ 192 ʛʦʣʦʚʠ ʪʚʘʨʠʥ ʧʽʚʜʝʥʥʦʾ ʤôʷʩʥʦʾ 

ʧʦʨʦʜʠ (SM), 40 ʛʦʣʽʚ ʯʝʨʚʦʥʦʾ ʩʪʝʧʦʚʦʾ (RS), 12 ʛʦʣʽʚ ʯʠʩʪʦʢʨʦʚʥʠʭ 

ʟʝʙʫ (ZB) ʪʘ 29 ʛʦʣʽʚ ʧʦʤʽʩʝʡ ʟʝʙʫ Ĭ h ʚʠʮʴʢʘ ʧʦʨʦʜʘ ʭʫʜʦʙʠ 

(ZBĬSwiss). ʋ ʷʢʦʩʪʽ ʛʝʥʦʪʠʧʦʚʠʭ ʛʨʫʧ ʧʦʨʽʚʥʷʥʥʷ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ 

ʤʘʪʝʨʽʘʣʠ ʣʘʙʦʨʘʪʦʨʽʾ ʤʦʣʝʢʫʣʷʨʥʠʭ ʦʩʥʦʚ ʩʝʣʝʢʮʽʾ ʪʚʘʨʠʥ ʎʝʥʪʨʫ 
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ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʪʘ ʤʦʣʝʢʫʣʷʨʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʌʝʜʝʨʘʣʴʥʦʛʦ ʥʘʫʢʦʚʦʛʦ 

ʮʝʥʪʨʫ ʪʚʘʨʠʥʥʠʮʪʚʘ ʽʤ. ʘʢʘʜʝʤʽʢʘ ʃ. ʂ. ɽʨʥʩʪʘ. ʄʝʪʦʜʠ ʣʘʙʦʨʘ-

ʪʦʨʥʦʛʦ ʪʘ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʦ ʚ ʤʦʥʦʛʨʘʬʽʾ [4].   

ʅʘ ʨʠʩ. 1 ʥʘʚʝʜʝʥʦ ʨʦʟʧʦʜʽʣ ʮʝʥʪʨʦʾʜʽʚ ʧʽʚʜʝʥʥʦʾ ʤôʷʩʥʦʾ, 

ʯʝʨʚʦʥʦʾ ʩʪʝʧʦʚʦʾ ʧʦʨʦʜʠ, ʯʠʩʪʦʧʦʨʦʜʥʠʭ ʟʝʙʫ ʪʘ ʾʭ ʧʦʤʽʩʝʡ ʽʟ 

ʰʚʠʮʴʢʦʶ ʧʦʨʦʜʦʶ ʫ ʧʨʦʩʪʦʨʽ ʧʝʨʰʠʭ ʜʚʦʭ ɻʦʣʦʚʥʠʭ ʂʦʦʨʜʠʥʘʪ, ʱʦ 

ʙʫʣʦ ʨʦʟʨʘʭʦʚʘʥʦ ʥʘ ʧʽʜʩʪʘʚʽ ʤʘʪʨʠʮʽ ʧʦʧʘʨʥʠʭ ʦʮʽʥʦʢ ʛʝʥʝʪʠʯʥʠʭ 

ʜʠʩʪʘʥʮʽʡ ʄ.ʅʝʷ ʜʣʷ 12 ʣʦʢʫʩʽʚ ʤʽʢʨʦʩʘʪʝʣʽʪʽʚ ɼʅʂ. ʈʘʟʦʤ, ʧʝʨʰʽ ʜʚʽ 

ɻʦʣʦʚʥʽ ʂʦʦʨʜʠʥʘʪʠ ʦʧʠʩʫʚʘʣʠ ʙʽʣʷ 84% ʟʘʛʘʣʴʥʦʾ ʤʽʞʛʨʫʧʦʚʦʾ 

ʛʝʥʦʪʠʧʦʚʦʾ ʤʽʥʣʠʚʦʩʪʽ. 

 
ʈʠʩ. 1. ʈʦʟʧʦʜʽʣ ʮʝʥʪʨʦʾʜʽʚ ʯʦʪʠʨʴʦʭ ʛʨʫʧ ʫ ʧʨʦʩʪʦʨʽ ʧʝʨʰʠʭ ʜʚʦʭ ʚʽʩʝʡ  

ɻʦʣʦʚʥʠʭ ʂʦʦʨʜʠʥʘʪ 

 

ʗʢ ʙʘʯʠʤʦ, ʧʽʚʜʝʥʥʘ ʤôʷʩʥʘ ʧʦʨʦʜʘ ʟʘ ʧʝʨʰʦʶ ɻʦʣʦʚʥʦʶ 

ʂʦʦʨʜʠʥʘʪʦʶ ʟʘʡʤʘʣʘ ʧʨʦʤʽʞʥʝ ʤʽʩʮʝ ʤʽʞ ʯʠʩʪʦʢʨʦʚʥʠʤʠ ʟʝʙʫ 

(B.indicus) ʪʘ ʯʝʨʚʦʥʦʶ ʩʪʝʧʦʚʦʶ ʧʦʨʦʜʦʶ (B.taurus), ʱʦ ʧʦʚʥʽʩʪʶ 

ʚʽʜʧʦʚʽʜʘʻ ʾʾ ʛʽʙʨʠʜʥʦʤʫ ʧʦʭʦʜʞʝʥʥʶ (B.taurus Ĭ B. indicus). 

ʍʘʨʘʢʪʝʨʥʦ, ʱʦ ʽʥʰʘ ʛʨʫʧʘ ʪʚʘʨʠʥ, ʱʦ ʪʘʢʦʞ ʤʘʣʘ ʛʽʙʨʠʜʥʝ 

ʧʦʭʦʜʞʝʥʥʷ (ʧʦʤʽʩʽ ʟʝʙʫ Ĭ hʚʠʮʴʢʘ ʧʦʨʦʜʘ ʭʫʜʦʙʠ) ʚʽʜʜʘʣʝʥʘ ʷʢ ʚʽʜ 

çʙʘʪʴʢʽʚʩʴʢʠʭè ʟʝʙʫ, ʪʘʢ ʡ ʚʽʜ ʨʝʰʪʠ ʛʨʫʧ, ʱʦ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʜʫʞʝ 

ʚʠʩʦʢʦʶ ʛʝʥʦʪʠʧʦʚʦʶ ʫʥʽʢʘʣʴʥʽʩʪʶ ʰʚʠʮʴʢʦʾ ʧʦʨʦʜʠ ʭʫʜʦʙʠ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 
1. Nijman, I.J., Otsen, M., Verkaar, E.L.C., De Ruijter, C., Hanekamp, E., Ochieng, J.W., 

Shamshad, S., Rege, J.E.O., Hanotte, O., Barwegen, M.W., Sulawati, T. & Lenstra, 
J.A. (2003). Hybridization of banteng (Bos javanicus) and zebu (Bos indicus) revealed 
by mitochondrial DNA, satellite DNA, AFLP and microsatellites. Heredity,  
90(1), 10-16.  

2. Kramarenko, A.S., Karatieieva, O.I., Lykhach, A.V., Lugovoy, S.I., Lykhach, V.Ya., 
Pidpala, T.V., Patryeva, L.S., & Kramarenko, S.S. (2019). Assessing genomic 
taurine/zebuine admixture in the Southern Meat cattle based on microsatellite 
markers. Ukrainian Journal of Ecology, 9(1), 251-261. 
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3. ɺʜʦʚʠʯʝʥʢʦ, ʖ. ɺ., ɺʦʨʦʥʝʥʢʦ, ɺ. ɯ., ʅʘʡʜʴʦʥʦʚʘ, ɺ. ʆ., ʆʤʝʣʴʯʝʥʢʦ,  
ʃ. ʆ. (2012). ʄ'ʷʩʥʝ ʩʢʦʪʘʨʩʪʚʦ ʚ ʩʪʝʧʦʚʽʡ ʟʦʥʽ ʋʢʨʘʾʥʠ. ʅʦʚʘ ʂʘʭʦʚʢʘ : ʇʀɽʃ.  

4. ʂʨʘʤʘʨʝʥʢʦ, ʆ. ʉ. (2017). ʆʮʽʥʶʚʘʥʥʷ ʛʝʥʝʪʠʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʪʘ 
ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʚʘʨʠʥ ʧʽʚʜʝʥʥʦʾ ʤôʷʩʥʦʾ ʧʦʨʦʜʠ ʟʘ ɼʅʂ-
ʤʘʨʢʝʨʘʤʠ. ʄʠʢʦʣʘʾʚ: çɯʣʽʦʥè. 

 

 

ɸʅʊʀʌʋʅɻɸʃʔʅɸ ɸʂʊʀɺʅɯʉʊʔ  
ɼɽʗʂʀʍ ɹɸɿʀɼɯɭɺʀʍ ɻʈʀɹɯɺ 

ʂʨʫʧʦʜʴʦʨʦʚʘ ʊ.ɸ.1, ɹʘʨʰʪʝʡʥ ɺ.ʖ.1, ʇʦʢʘʩ ʆ.ɺ.2 
1ɼʋ çɯʥʩʪʠʪʫʪ ʭʘʨʯʦʚʦʾ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʪʘ ʛʝʥʦʤʽʢʠ ʅɸʅ ʋʢʨʘʾʥʠè 

2ɼʋ çɯʥʩʪʠʪʫʪ ʝʧʽʜʝʤʽʦʣʦʛʽʾ ʪʘ ʽʥʬʝʢʮʽʡʥʠʭ ʭʚʦʨʦʙ ʽʤ. ʃ.ɺ. ɻʨʦʤʘʰʝʚʩʴʢʦʛʦ 

ʅɸʄʅ ʋʢʨʘʾʥʠè 

 

ʆʜʥʠʤ ʽʟ ʩʫʯʘʩʥʠʭ ʥʘʧʨʷʤʽʚ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʘʢʪʫʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʙʦʨʦʪʴʙʠ ʟ ʧʘʪʦʛʝʥʥʠʤʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ ʻ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʽʜʭʦʜʽʚ, ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʙʽʦʣʦʛʽʯʥʦʤʫ ʧʨʠʥʮʠʧʽ ʙʦʨʦʪʴʙʠ 

ʟʘ ʽʩʥʫʚʘʥʥʷ. ɺ ʟʚôʷʟʢʫ ʟ ʮʠʤ, ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʻ ʜʦʩʣʽʜʞʝʥʥʷ 

ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʾ ʚʟʘʻʤʦʜʽʾ ʤʘʢʨʦ- ʽ ʤʽʢʨʦʤʽʮʝʪʽʚ. 

ʄʝʪʘ ʨʦʙʦʪʠ ï ʚʠʷʚʣʝʥʥʷ ʤʘʢʨʦʤʽʮʝʪʽʚ, ʟʜʘʪʥʠʭ ʧʨʦʷʚʣʷʪʠ 

ʘʥʪʠʬʫʥʛʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʧʨʦʪʠ ʨʷʜʫ ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʤʽʮʝʪʽʚ. 

ʆʙôʻʢʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ 15 ʚʠʜʽʚ ʛʨʠʙʽʚ, ʟʦʢʨʝʤʘ 

ʤʘʢʨʦʤʽʮʝʪʠ: Crinipellis schevczenkoi Bukhalo IBK 31, Fomes fomentarius 

(L.) Fr. IBK 355, Fomitopsis betulina (Bull.) B.K. Cui, M.L. Han &Y.C. Dai 

IBK 327, Ganoderma applanatum (Pers.) Pat. IBK 1701, Irpiciporus 

litschaueri (Lohwag) Zmitr. IBK 5312, Lentinula edodes (Berk.) Pegler IBK 

502,  Pleurotus ostreatus (Jacq.) P. Kumm. IBK 551, Trametes versicolor 

(L.) Lloyd IBK 353 ʟ ʂʦʣʝʢʮʽʾ ʢʫʣʴʪʫʨ ʰʘʧʠʥʢʦʚʠʭ ʛʨʠʙʽʚ ɯʥʩʪʠʪʫʪʫ 

ʙʦʪʘʥʽʢʠ ʽʤ. ʄ.ɻ. ʍʦʣʦʜʥʦʛʦ ʅɸʅ ʋʢʨʘʾʥʠ (IBK) ʪʘ ʤʽʢʨʦʤʽʮʝʪʠ: 

Aspergillus niger Tiegh. IFBG 135 i Penicillium sp. Link IFBG 139 ʟ 

ʂʦʣʝʢʮʽʾ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʪʘ ʣʽʥʽʡ ʨʦʩʣʠʥ ʜʣʷ ʭʘʨʯʦʚʦʾ ʪʘ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ɼʝʨʞʘʚʥʦʾ ʫʩʪʘʥʦʚʠ çɯʥʩʪʠʪʫʪ 

ʭʘʨʯʦʚʦʾ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʪʘ ʛʝʥʦʤʽʢʠ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ 

ʋʢʨʘʾʥʠè, Candida krusei (Castell.) Berkhout 301, Candida albicans (C.P. 

Robin) Berkhout 17/138, 311, 315, 319 ʟ ʄʫʟʝʶ ʧʘʪʦʛʝʥʥʠʭ ʜʣʷ  ʣʶʜʠʥʠ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ɼʋ çɯʥʩʪʠʪʫʪ ʝʧʽʜʝʤʽʦʣʦʛʽʾ ʪʘ ʽʥʬʝʢʮʽʡʥʠʭ ʭʚʦʨʦʙ ʽʤ. 

ʃ.ɺ. ɻʨʦʤʘʰʝʚʩʴʢʦʛʦ ʅɸʄʅ ʋʢʨʘʾʥʠè. 

ʂʫʣʴʪʫʨʠ ʛʨʠʙʽʚ ʟʙʝʨʽʛʘʣʠ ʚ ʭʦʣʦʜʠʣʴʥʠʢʫ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 4Ñ1Áʉ ʚ 

ʧʨʦʙʽʨʢʘʭ ʟ ʢʘʨʪʦʧʣʷʥʦ-ʜʝʢʩʪʨʦʟʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ (ʂɼɸ, ʨʅ 5,5). 

ʂʦʞʝʥ ʚʠʜ ʛʨʠʙʽʚ ʩʪʝʨʠʣʴʥʦ ʧʝʨʝʩʽʚʘʣʠ ʚ ʯʘʰʢʠ ʇʝʪʨʽ ʟ ʂɼɸ ʽ 

ʽʥʢʫʙʫʚʘʣʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 26Ñ1Áʉ ʜʦ ʧʦʚʥʦʛʦ ʦʙʨʦʩʪʘʥʥʷ ʯʘʰʢʠ. ʋ 
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ʬʘʟʽ ʘʢʪʠʚʥʦʛʦ ʨʦʩʪʫ ʢʫʣʴʪʫʨ ʚʠʨʽʟʘʣʠ ʤʽʮʝʣʽʘʣʴʥʽ ʜʠʩʢʠ ʜʽʘʤʝʪʨʦʤ 8 

ʤʤ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʷʢ ʽʥʦʢʫʣʷʪ ʜʣʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ. ɯʥʦʢʫʣʷʪ (ʧʦ ʪʨʠ 

ʜʠʩʢʠ) ʧʝʚʥʦʛʦ ʤʘʢʨʦʤʽʮʝʪʫ ʧʝʨʝʥʦʩʠʣʠ ʜʦ ʢʦʣʙ ʥʘ 250 ʤʣ, ʷʢʽ ʤʽʩʪʠʣʠ 

50 ʤʣ ʛʣʶʢʦʟʦ-ʧʝʧʪʦʥ-ʜʨʽʞʜʞʝʚʦʛʦ ʞʠʚʠʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʛ/ʣ): 25,0 

ʛʣʶʢʦʟʠ, 3,0 ʜʨʽʞʜʞʦʚʦʛʦ ʝʢʩʪʨʘʢʪʫ, 2,0 ʧʝʧʪʦʥʫ, 1,0 K2HPO4, 1,0 

KH2PO4, 0,25 MgSO4Ā7H2O. ʂʫʣʴʪʠʚʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʫ ʪʝʨʤʦʩʪʘʪʽ ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʠ 26Ñ1Áʉ ʪʘ ʩʪʘʪʠʯʥʠʭ ʫʤʦʚ. ʅʘ 14 ʜʝʥʴ ʢʫʣʴʪʠʚʫʚʘʥʥʷ 

ʩʪʝʨʠʣʴʥʦ ʟʥʽʤʘʣʠ ʟ ʧʦʚʝʨʭʥʽ ʤʽʮʝʣʽʡ, ʘ ʢʫʣʴʪʫʨʘʣʴʥʫ ʨʽʜʠʥʫ 

ʟʤʽʰʫʚʘʣʠ ʟ ʨʘʥʽʰʝ ʧʽʜʛʦʪʦʚʣʝʥʠʤ ʽ ʦʭʦʣʦʜʞʝʥʠʤ ʜʦ 40Áʉ 

ʘʛʘʨʠʟʦʚʘʥʠʤ ʛʣʶʢʦʟʦ-ʧʝʧʪʦʥ-ʜʨʽʞʜʞʦʚʠʤ ʞʠʚʠʣʴʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʫ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 1:1. ʆʪʨʠʤʘʥʫ ʩʫʤʽʰ (ʢʫʣʴʪʫʨʘʣʴʥʘ ʨʽʜʠʥʘ ʽʟ 

ʟʘʣʠʰʢʘʤʠ ʤʽʮʝʣʽʶ, ʱʦ ʨʽʩ ʥʝ ʥʘ ʧʦʚʝʨʭʥʽ, ʘ ʚ ʩʝʨʝʜʠʥʽ ʩʝʨʝʜʦʚʠʱʘ) 

ʨʦʟʣʠʚʘʣʠ ʚ ʯʘʰʢʠ ʇʝʪʨʽ ʜʽʘʤʝʪʨʦʤ 45 ʤʤ. ʇʽʩʣʷ ʟʘʩʪʠʛʘʥʥʷ 

ʩʝʨʝʜʦʚʠʱʘ ʫ ʮʝʥʪʨ ʯʘʰʢʠ ʇʝʪʨʽ ʚʥʦʩʠʣʠ ʽʥʦʢʫʣʷʪ (ʦʜʠʥ ʜʠʩʢ) 

ʤʽʢʨʦʤʽʮʝʪʘ. ɸʥʪʠʬʫʥʛʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʚʠʟʥʘʯʘʣʠ ʥʘ 7 ʜʦʙʫ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʟʘ ʚʽʜʩʦʪʢʦʤ ʽʥʛʽʙʫʚʘʥʥʷ ʨʦʩʪʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʬʦʨʤʫʣʠ 

ɺʽʥʩʝʥʪʘ [1]. ɺʨʘʭʦʚʫʶʯʠ, ʦʩʦʙʣʠʚʽʩʪʴ ʰʪʘʤʫ Penicillium sp. ʜʦ 

ʩʘʤʦʨʦʟʩʽʶʚʘʥʥʷ, ʩʪʫʧʽʥʴ ʧʨʠʛʥʽʯʝʥʥʷ ʡʦʛʦ ʨʦʩʪʫ ʦʮʽʥʶʚʘʣʠ ʷʢʽʩʥʦ: ç-è 

ʥʝʤʘʻ ʧʨʠʛʥʽʯʝʥʥʷ, ç+è ʩʣʘʙʢʝ, ç++è ʩʠʣʴʥʝ ʧʨʠʛʥʽʯʝʥʥʷ ʨʦʩʪʫ (ʨʽʩʪ 

ʤʘʢʨʦʤʽʮʝʪʘ ʟʚʝʨʭʫ ʢʫʣʴʪʫʨʠ ʧʘʪʦʛʝʥʘ). 

ɺʠʷʚʣʝʥʦ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʥʥʽ ʚʠʜʠ ʙʘʟʠʜʽʻʚʠʭ ʛʨʠʙʽʚ ʧʦ ʨʽʟʥʦʤʫ 

ʧʨʦʷʚʣʷʣʠ ʘʥʪʠʬʫʥʛʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʱʦʜʦ ʦʙʨʘʥʠʭ ʧʘʪʦʛʝʥʥʠʭ 

ʤʽʢʨʦʤʽʮʝʪʽʚ (ʨʠʩ.1). ɺʠʩʦʢʫ ʘʥʪʠʬʫʥʛʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʚʩʪʘʥʦʚʣʝʥʦ 

ʜʣʷ ʜʚʦʭ ʢʩʠʣʦʪʨʦʬʥʠʭ ʚʠʜʽʚ F. fomentarius, T. versicolor ʪʘ 

ʧʽʜʩʪʠʣʢʦʚʦʛʦ ʩʘʧʨʦʪʨʦʬʫ C. schevczenkoi,  ʷʢʽ ʤʘʣʠ 100 % 

ʧʨʠʛʥʽʯʝʥʥʷ ʨʦʩʪʫ A. niger, ʉ. krusei, ʪʘ ʚʩʽʭ ʰʪʘʤʽʚ C. albicans. ɿʘ ʮʠʤ 

ʞʝ ʧʦʢʘʟʥʠʢʦʤ, ʚʠʷʚʣʝʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʽʾ G. applanatum ʪʘ P. ostreatus 

ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʉ. krusei, ʪʘ ʚʩʽʭ ʰʪʘʤʽʚ C. albicans. ʅʘ ʧʨʦʪʠʚʘʛʫ 

ʮʠʤ ʙʘʟʠʜʽʻʚʠʤ ʢʩʠʣʦʪʨʦʬʘʤ, ʽʥʰʽ ʚʠʜʠ I. litschaueri, F. betulina ʢʨʘʱʝ 

ʧʨʠʛʥʽʯʫʚʘʣʠ ʨʽʩʪ A. niger. ʋ ʚʠʧʘʜʢʫ ʢʫʣʴʪʠʚʫʚʘʥʥʷ I. litschaueri ʪʘ A. 

niger ʥʘʚʢʦʣʦ ʤʽʢʨʦʤʽʮʝʪʘ ʩʧʦʩʪʝʨʽʛʘʣʠ ʥʘʷʚʥʽʩʪʴ ʧʨʦʟʦʨʦʾ ʟʦʥʠ 5 ʤʤ, 

ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʜʠʬʫʟʽʶ ʚ ʘʛʘʨ ʘʥʪʠʬʫʥʛʘʣʴʥʠʭ ʨʝʯʦʚʠʥ.  

ɺʽʜʟʥʘʯʠʤʦ, ʱʦ ʜʦʩʣʽʜʞʝʥʽ ʤʘʢʨʦʤʽʮʝʪʠ ʚʠʷʚʠʣʠʩʴ ʤʝʥʰ 

ʘʢʪʠʚʥʠʤʠ ʧʨʦʪʠ Penicillium sp. ʉʧʦʩʪʝʨʽʛʘʣʠ ʥʘʨʦʩʪʘʥʥʷ ʤʽʮʝʣʽʶ 

ʤʘʢʨʦʤʽʮʝʪʽʚ F. fomentarius ʽ T. versicolor ʥʘ ʤʽʢʨʦʤʽʮʝʪ. ʇʨʦʪʝ, ʟʘ 

ʟʜʘʪʥʽʩʪʶ ʧʝʨʝʰʢʦʜʞʘʪʠ ʫʪʚʦʨʝʥʥʶ ʯʠʩʣʝʥʥʠʭ ʜʨʽʙʥʠʭ ʢʦʣʦʥʽʡ 

Penicillium sp., ʘʢʪʠʚʥʽʩʪʴ ʤʘʢʨʦʤʽʮʝʪʽʚ ʫʤʦʚʥʦ ʟʤʝʥʰʫʚʘʣʘʩʷ ʚ ʨʷʜʫ: 

L. edodes > P. ostreatus > F. betulina > T. versicolor Ó F. fomentarius > G. 

applanatum > C. schevczenkoi > I. litschaueri. ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ ʟʜʘʪʥʽʩʪʴ 

Penicillium sp. ʫʪʚʦʨʶʚʘʪʠ ʥʘʚʢʦʣʦ ʩʝʙʝ ʘʥʪʠʙʽʦʪʠʯʥʫ ʟʦʥʫ (ʧʨʦʟʦʨʫ 

ʟʦʥʫ ʜʽʘʤʝʪʨʦʤ 5ï8 ʤʤ) ʟʘ ʥʘʷʚʥʦʩʪʽ F. betulina. 
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ʈʠʩ.1. ʇʨʠʛʥʽʯʝʥʥʷ ʨʦʩʪʫ ʤʽʢʨʦʤʽʮʝʪʽʚ ʤʘʢʨʦʤʽʮʝʪʘʤʠ. 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟôʷʩʦʚʘʥʘ ʘʥʪʘʛʦʥʽʩʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ 15 ʚʠʜʽʚ ʛʨʠʙʽʚ. 

ɺʠʷʚʣʝʥʦ, ʱʦ ʚʩʽ ʜʦʩʣʽʜʞʫʚʘʥʽ ʤʘʢʨʦʤʽʮʝʪʠ ʟʜʘʪʥʽ ʨʽʟʥʦʶ ʤʽʨʦʶ 

ʩʪʨʠʤʫʚʘʪʠ ʨʽʩʪ ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʤʽʮʝʪʽʚ. ʄʘʢʩʠʤʘʣʴʥʠʡ ʩʪʫʧʽʥʴ 

ʧʨʠʛʥʽʯʝʥʥʷ ʨʦʩʪʫ A. niger, ʉ. krusei, C. albicans, Penicillium sp. ʚʠʷʚʠʣʠ 

ʢʩʠʣʦʪʨʦʬʥʽ ʙʘʟʠʜʽʻʚʽ ʛʨʠʙʠ F. fomentarius ʽ T. versicolor, ʷʢ ̔ ʻ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʦʙôʻʢʪʘʤʠ ʜʣʷ ʧʦʜʘʣʴʰʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʟ ʤʝʪʦʶ ʚʠʜʽʣʝʥʥʷ ʾʭ ʘʥʪʠʬʫʥʛʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʟ 

ʧʦʪʝʥʮʽʡʥʦ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʜʽʾ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 
1. Vincent J. M. Distortion of fungal hyphae in the presence of certain  

inhibitors // Nature. ï 1947. ï ˉ 159. ï 850 p. 
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ɯʥʩʪʠʪʫʪ ʢʣʽʪʠʥʥʦʾ ʙʽʦʣʦʛʽʾ ʪʘ ʛʝʥʝʪʠʯʥʦʾ ʽʥʞʝʥʝʨʽʾ ʅɸʅ ʋʢʨʘʾʥʠ 

 

ɹʽʦʪʝʭʥʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ʜʦʟʚʦʣʷʶʪʴ ʧʽʜʚʠʱʠʪʠ ʙʽʦʣʦʛʽʯʥʫ 

ʘʢʪʠʚʥʽʩʪʴ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ. ʈʦʩʣʠʥʠ ʨʦʜʫ ʇʦʣʠʥʫ ʰʠʨʦʢʦ ʚʽʜʦʤʽ ʷʢ 

ʣʽʢʘʨʩʴʢʽ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʪʨʘʜʠʮʽʡʥʽʡ ʪʘ ʥʝʪʨʘʜʠʮʽʡʥʽʡ 

ʤʝʜʠʮʠʥʽ. ɿʦʢʨʝʤʘ, Artemisia vulgaris L., ʚʽʜʦʤʠʡ ʷʢ çʧʦʣʠʥè, ʻ 

ʙʘʛʘʪʦʨʽʯʥʠʤ ʙʫʨ'ʷʥʦʤ, ʱʦ ʨʦʩʪʝ ʚ ʜʠʢʽʡ ʧʨʠʨʦʜʽ ʚ ʧʦʤʽʨʥʠʭ ʽ 

ʭʦʣʦʜʥʦʪʝʤʧʝʨʘʪʫʨʥʠʭ ʟʦʥʘʭ ʩʚʽʪʫ, ʪʘʢʠʭ ʷʢ ɸʟʽʷ, ɭʚʨʦʧʘ ʪʘ ʇʽʚʥʽʯʥʘ 

ɸʤʝʨʠʢʘ. ʈʦʩʣʠʥʘ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ ʌʽʣʽʧʧʽʥʘʭ, ʜʝ ʚʦʥʘ 

ʤʽʩʮʝʚʦ ʚʽʜʦʤʘ ʷʢ çʛʝʨʙʘʢʘè, ʯʝʨʝʟ ʾʾ ʛʽʧʦʪʝʥʟʠʚʥʫ ʜʽʶ. ʊʘʢʦʞ ʙʫʣʦ 

ʚʠʩʣʦʚʣʝʥʦ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʚʦʥʘ ʤʘʻ ʽʥʰʽ ʣʽʢʫʚʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, 

ʟʦʢʨʝʤʘ ʧʨʦʪʠʟʘʧʘʣʴʥʽ, ʩʧʘʟʤʦʣʽʪʠʯʥʽ, ʚʽʪʨʦʛʽʥʥʽ ʪʘ ʘʥʪʠʛʝʣʴʤʽʥʪʥʽ. 

ʇʦʣʠʥ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠ ʘʤʝʥʦʨʝʾ ʘʙʦ ʤʝʥʦʨʘʛʽʾ. ʋ ʩʭʽʜʥʽʡ 
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ʤʝʜʠʮʠʥʽ ʧʦʣʠʥ ʻ ʙʦʣʝʟʘʩʧʦʢʽʡʣʠʚʠʤ ʟʘʩʦʙʦʤ ʫ ʧʦʻʜʥʘʥʥʽ ʟ 

ʘʢʫʧʫʥʢʪʫʨʦʶ [1]. ʈʦʩʣʠʥʠ A. tilesii ʤʘʣʦ ʚʠʚʯʝʥʽ, ʪʦʤʫ ʱʦ ʚʦʥʠ ʨʦʩʪʫʪʴ 

ʫ ʜʦʩʠʪʴ ʦʙʤʝʞʝʥʦʤʫ ʘʨʝʘʣʽ, ʟʦʢʨʝʤʘ, ʥʘ ʧʽʚʥʦʯʽ ɭʚʨʦʧʠ ʪʘ ʥʘ ɸʣʷʩʮʽ. 

ʆʜʥʘʢ ʥʘʰʽ ʧʦʧʝʨʝʜʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʷʚʠʣʠ, ʱʦ ʮʽ ʨʦʩʣʠʥʠ ʟʜʘʪʥʽ 

ʩʠʥʪʝʟʫʚʘʪʠ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʩʧʦʣʫʢʠ ʟ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʟʦʢʨʝʤʘ ʬʣʘʚʦʥʦʾʜʠ.  

ɹʽʣʴʰʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʟ ʨʦʩʣʠʥ ʣʽʢʘʨʩʴʢʠʭ ʩʧʦʣʫʢ ʻ ʧʨʦʜʫʢʪʘʤʠ ʪʘʢ 

ʟʚʘʥʦʛʦ ʚʪʦʨʠʥʥʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ. ɺʪʦʨʠʥʥʠʡ ʤʝʪʘʙʦʣʽʟʤ ʨʦʩʣʠʥ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʝʥʝʨʛʽʶ ʪʘ ʤʦʣʝʢʫʣʠ, ʷʢʽ ʛʝʥʝʨʫʶʪʴʩʷ ʚ ʧʝʨʚʠʥʥʦʤʫ 

ʤʝʪʘʙʦʣʽʟʤʽ, ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʪʠʩʷʯ ʽʥʰʠʭ ʨʝʯʦʚʠʥ, ʢʦʪʨʽ ʙʝʨʫʪʴ 

ʫʯʘʩʪʴ ʚ ʧʽʜʚʠʱʝʥʥʽ ʘʜʘʧʪʠʚʥʦʩʪʽ ʨʦʩʣʠʥ ʜʦ ʨʽʟʥʠʭ ʫʤʦʚ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʦʩʦʙʣʠʚʦ ʤʦʣʝʢʫʣ, ʱʦ ʨʝʘʛʫʶʪʴ ʥʘ 

ʭʘʨʘʢʪʝʨʥʽ ʙʽʦʪʠʯʥʽ ʽ ʘʙʽʦʪʠʯʥʽ ʩʪʨʝʩʠ. ʂʨʽʤ ʪʦʛʦ, ʚʪʦʨʠʥʥʠʡ ʤʝʪʘʙʦʣʽʟʤ 

ʜʦʟʚʦʣʷʻ ʨʦʩʣʠʥʘʤ çʩʧʽʣʢʫʚʘʪʠʩʷè, ʧʨʠʥʘʡʤʥʽ, ʟ ʭʽʤʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ, ʟ 

ʪʚʘʨʠʥʘʤʠ ʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ, ʚʽʜʢʨʠʚʘʶʯʠ ʧʨʦʩʪʽʨ ʜʣʷ ʩʠʥʝʨʛʝʪʠʯʥʠʭ 

ʪʘ ʘʥʪʘʛʦʥʽʩʪʠʯʥʠʭ ʚʽʜʥʦʩʠʥ [2].  

ʊʨʘʥʩʬʦʨʤʘʮʽʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ Agrobacterium rhizogenes 

(ˇʨʫʥʪʦʚʠʭ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ) ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ 

ʢʫʣʴʪʫʨʫ ʪʘʢ ʟʚʘʥʠʭ çʙʦʨʦʜʘʪʠʭè ʢʦʨʝʥʽʚ. ʎʽ ʢʦʨʝʥʽ ʤʦʞʫʪʴ ʨʦʩʪʠ ʥʘ 

ʩʝʨʝʜʦʚʠʱʽ ʙʝʟ ʜʦʜʘʚʘʥʥʷ ʨʝʛʫʣʷʪʦʨʽʚ ʨʦʩʪʫ, ʙʝʟ ʜʦʜʘʪʢʦʚʦʛʦ  

ʦʩʚʽʪʣʝʥʥʷ ʽ ʟʜʘʪʥʽ ʩʠʥʪʝʟʫʚʘʪʠ ʪʽ ʩʘʤʽ  ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʩʧʦʣʫʢʠ, ʷʢʽ 

ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʫ ʚʠʭʽʜʥʠʭ ʢʦʨʝʥʷʭ ʫ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ. ʈʘʟʦʤ ʟ ʪʠʤ, 

ʣʽʥʽʾ ʪʨʘʥʩʛʝʥʥʠʭ ʢʦʨʝʥʽʚ ʤʦʞʫʪʴ ʩʠʥʪʝʟʫʚʘʪʠ ʙʽʦʘʢʪʠʚʥʽ ʩʧʦʣʫʢʠ ʫ 

ʢʽʣʴʢʦʩʪʷʭ, ʷʢʽ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʶʪʴ ʢʽʣʴʢʽʩʪʴ ʮʠʭ ʩʧʦʣʫʢ ʫ ʚʠʭʽʜʥʠʭ 

ʨʦʩʣʠʥʘʭ. ʊʦʤʫ ʛʝʥʝʪʠʯʥʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʨʦʩʣʠʥ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ A. 

rhizogenes ʷʢ ʧʨʠʨʦʜʥʦʾ ʚʝʢʪʦʨʥʦʾ ʩʠʩʪʝʤʠ ʻ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʚʞʠʚʘʥʠʤ 

ʤʝʪʦʜʦʤ ʧʝʨʝʥʝʩʝʥʥʷ ʯʫʞʦʨʽʜʥʠʭ ʛʝʥʽʚ ʫ ʛʝʥʦʤ ʨʦʩʣʠʥ.  

ʂʫʣʴʪʫʨʠ çʙʦʨʦʜʘʪʠʭ ʢʦʨʝʥʽʚè ʻ ʚʽʜʦʤʠʤʠ ʧʦʥʘʜ ʪʨʠ ʜʝʩʷʪʠʣʽʪʪʷ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ çʙʦʨʦʜʘʪʽ ʢʦʨʝʥʽè ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʟ ʙʽʣʴʰ ʥʽʞ 100 

ʚʠʜʽʚ ʨʦʩʣʠʥ (ʧʨʠʯʦʤʫ ʜʝʷʢʽ ʟ ʮʠʭ ʚʠʜʽʚ ʻ ʣʽʢʘʨʩʴʢʠʤʠ, ʘʣʝ ʪʘʢʠʤʠ, ʱʦ 

ʟʥʘʭʦʜʷʪʴʩʷ ʧʽʜ ʟʘʛʨʦʟʦʶ ʟʥʠʢʥʝʥʥʷ). ʎʷ ʪʝʭʥʦʣʦʛʽʷ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʨʦʙʣʷʪʠ ʚʘʞʣʠʚʽ ʬʽʪʦʨʝʯʦʚʠʥʠ ʪʘ ʙʽʣʢʠ ʚ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʭ ʪʘ 

ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚʘʭ [3]. ʉʘʤʝ ʪʦʤʫ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʽ ʧʽʜʭʦʜʠ 

ʪʨʘʥʩʬʦʨʤʫʚʘʥʥʷ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʛʨʦʙʘʢʪʝʨʽʡ 

ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʽ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʙʽʦʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʩʣʠʥ ʨʦʜʫ 

ʇʦʣʠʥ. ʋ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʤʠ ʚʠʟʥʘʯʘʣʠ ʦʩʦʙʣʠʚʦʩʪʽ ʚʤʽʩʪʫ 

ʬʣʘʚʦʥʦʾʜʽʚ ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʫ ʝʢʩʪʨʘʢʪʘʭ ʟ ʨʦʩʣʠʥ 

ʧʦʣʠʥʫ ʜʚʦʭ ʚʠʜʽʚ: A. vulgaris ʽ A. tilesii. 

ʋ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʪʨʘʥʩʛʝʥʥʽ ʢʦʨʝʥʽ, ʦʪʨʠʤʘʥʽ ʥʘʤʠ 

ʨʘʥʽʰʝ. ɰʭ ʚʠʨʦʱʫʚʘʣʠ ʥʘ ʞʠʚʠʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʄʫʨʘʩʽʛʝ-ʉʢʫʛʘ ʟʽ 

ʟʤʝʥʰʝʥʠʤ ʚʜʚʽʯʽ ʚʤʽʩʪʦʤ ʤʘʢʨʦʩʦʣʝʡ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ +24ÁC. ɼʣʷ 
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ʦʪʨʠʤʘʥʥʷ ʝʢʩʪʨʘʢʪʽʚ ʢʦʨʝʥʽ ʣʽʦʬʽʣʽʟʫʚʘʣʠ; ʜʦ ʥʘʚʘʞʢʠ ʧʦʜʨʽʙʥʝʥʠʭ 

ʢʦʨʝʥʽʚ ʜʦʜʘʚʘʣʠ ʙʽʜʠʩʪʠʣʴʦʚʘʥʫ H2O, ʝʢʩʪʨʘʛʫʚʘʣʠ ʥʘ ʣʘʙʦʨʘ-

ʪʦʨʥʦʤʫ ʰʝʡʢʝʨʽ ʧʨʠ 180 ʦʙ/ʭʚ ʧʨʦʪʷʛʦʤ 3 ʜʽʙ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ +28ÁC. 

ɼʘʣʽ ʝʢʩʪʨʘʢʪʠ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ, ʩʫʧʝʨʥʘʪʘʥʪ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʬʣʘʚʦʥʦʾʜʽʚ ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. ɺʤʽʩʪ 

ʬʣʘʚʦʥʦʾʜʽʚ ʚʠʟʥʘʯʘʣʠ ʟʘ ʩʪʘʥʜʘʨʪʥʠʤ ʤʝʪʦʜʦʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʭʣʦʨʠʜʫ ʘʣʶʤʽʥʽʶ. ɸʥʪʠʦʢʩʠʜʘʥʪʥʫ ʘʢʪʠʚʥʽʩʪʴ ʚʠʟʥʘʯʘʣʠ ʟʘ ʟʜʘʪʥʽʩʪʶ 

ʥʝʡʪʨʘʣʽʟʫʚʘʪʠ DPPH-ʨʘʜʠʢʘʣ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ, ʱʦ ʨʽʟʥʽ ʣʽʥʽʾ ʪʨʘʥʩʛʝʥʥʠʭ 

ʢʦʨʝʥʽʚ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʣʠʩʷ ʟʘ ʚʤʽʩʪʦʤ ʬʣʘʚʦʥʦʾʜʽʚ, ʟʦʢʨʝʤʘ, ʚʤʽʩʪ ʫ 

ʪʨʘʥʩʛʝʥʥʠʭ ʣʽʥʽʷʭ A. vulgaris ʢʦʣʠʚʘʚʩʷ ʚʽʜ 84,58 ʜʦ 107,95 ʤʛ/ʛ ʩʫʭʦʾ 

ʤʘʩʠ. ɺʤʽʩʪ ʬʣʘʚʦʥʦʾʜʽʚ ʫ ʪʨʘʥʩʛʝʥʥʠʭ ʣʽʥʽʷʭ A. tilesii ʢʦʣʠʚʘʚʩʷ ʚʽʜ 

40,21 ʜʦ 128,71 ʤʛ/ʛ ʩʫʭʦʾ ʤʘʩʠ. ʇʦʨʽʚʥʷʥʥʷ ʧʦʢʘʟʫʻ, ʱʦ ʫ ʙʽʣʴʰʦʩʪʽ 

ʣʽʥʽʡ ʢʦʨʝʥʽʚ ʚʤʽʩʪ ʬʣʘʚʦʥʦʾʜʽʚ ʙʫʚ ʚʠʱʝ, ʥʽʞ ʫ ʢʦʨʝʥʷʭ ʢʦʥʪʨʦʣʴʥʠʭ 

ʨʦʩʣʠʥ, ʷʢʽ ʚʠʨʦʱʫʚʘʣʠʩʷ ʟʘ ʪʠʭ ʩʘʤʠʭ ʫʤʦʚ. ʊʘʢ, ʚʤʽʩʪ ʬʣʘʚʦʥʦʾʜʽʚ ʫ 

ʢʦʨʝʥʷʭ ʢʦʥʪʨʦʣʴʥʠʭ ʨʦʩʣʠʥ A. vulgaris ʜʦʨʽʚʥʶʚʘʚ 42,01 ʤʛ/ʛ ʩʫʭʦʾ 

ʤʘʩʠ, ʘ ʚ ʢʦʥʪʨʦʣʴʥʠʭ ʢʦʨʝʥʷʭ A. tilesii ï 34,62 ʤʛ/ʛ ʩʫʭʦʾ ʤʘʩʠ. ʊʘʢʠʤ 

ʯʠʥʦʤ ʙʫʣʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ  

A. rhizogenes ʜʽʡʩʥʦ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʣʽʥʽʾ ʢʦʨʝʥʽʚ, ʷʢʽ ʩʠʥʪʝʟʫʶʪʴ 

ʬʣʘʚʦʥʦʾʜʠ ʫ ʟʥʘʯʥʦ ʙʽʣʴʰʽʡ ʢʽʣʴʢʦʩʪʽ, ʥʽʞ ʫ ʢʦʥʪʨʦʣʽ. 

 ɼʦʩʣʽʜʞʝʥʥʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʧʦʢʘʟʘʣʠ, ʱʦ ʟʘ EC50 

ʪʨʘʥʩʛʝʥʥʽ ʢʦʨʝʥʽ ʪʘʢʦʞ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʣʠʩʴ ʚʽʜ ʢʦʥʪʨʦʣʴʥʠʭ: ʫ 

ʪʨʘʥʩʛʝʥʥʠʭ ʧʦʢʘʟʥʠʢ ʢʦʣʠʚʘʚʩʷ ʚʽʜ 0,305 ʜʦ 0,364 (ʜʣʷ A.vulgaris) ʪʘ 

ʚʽʜ 0,344 ʜʦ 0,939 (ʜʣʷ A. tilesii), ʫ ʢʦʥʪʨʦʣʴʥʠʭ ʮʝ ʟʥʘʯʝʥʥʷ ʩʢʣʘʣʦ 

0,871 ʪʘ 1,044 (ʜʣʷ A. vulgaris ʪʘ A. tilesii ʚʽʜʧʦʚʽʜʥʦ).  

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʰʣʷʭʦʤ 

ʪʨʘʥʩʬʦʨʤʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ A. rhizogenes ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ 

ʪʨʘʥʩʛʝʥʥʽ ʣʽʥʽʾ ʨʦʩʣʠʥ ʜʚʦʭ ʚʠʜʽʚ (ʇʦʣʠʥʫ ʟʚʠʯʘʡʥʦʛʦ ʪʘ ʇʦʣʠʥʫ 

ʊʽʣʝʩʽʫʩʘ), ʷʢʽ ʤʘʶʪʴ ʧʽʜʚʠʱʝʥʫ ʙʽʦʣʦʛʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ, ʟʦʢʨʝʤʘ, 

ʟʜʘʪʥʽʩʪʴ ʚʽʜʥʦʚʣʶʚʘʪʠ DPPH-ʨʘʜʠʢʘʣ, ʘ ʪʘʢʦʞ ʩʠʥʪʝʟʫʶʪʴ 

ʬʣʘʚʦʥʦʾʜʠ ʫ ʢʽʣʴʢʦʩʪʷʭ ʟʥʘʯʥʦ ʙʽʣʴʰʠʭ, ʥʽʞ ʫ ʢʦʥʪʨʦʣʽ. 
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ʌʆʉʌɸʊʄʆɹɯʃɯɿʋɺɸʃʔʅɸ ɸʂʊʀɺʅɯʉʊʔ 
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ɺʀɼɯʃɽʅʀʍ ɿ ʄʆʈʗ ʊɸ ʉʊɯʏʅʀʍ ɺʆɼ 
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ʆʜʝʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯ. ɯ. ʄʝʯʥʠʢʦʚʘ 

 

ʌʦʩʬʦʨ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʽʜʪʨʠʤʮʽ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ, 

ʧʝʨʝʜʘʯʽ ʝʥʝʨʛʽʾ, ʢʣʽʪʠʥʥʦʤʫ ʤʝʪʘʙʦʣʽʟʤʽ, ʚʢʣʶʯʘʶʯʠ ʧʦʛʣʠʥʘʥʥʷ 

ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʽ ʟʙʝʨʝʞʝʥʥʽ ʛʝʥʝʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʌʘʢʪʠʯʥʦ, 

ʞʦʜʝʥ ʞʠʪʪʻʚʠʡ ʧʨʦʮʝʩ ʥʝ ʤʦʞʝ ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʙʝʟ ʮʴʦʛʦ ʝʣʝʤʝʥʪʫ. 

ʋ ʜʘʥʠʡ ʯʘʩ ʦʜʥʠʤ ʽʟ ʥʘʡʛʦʩʪʨʽʰʠʭ ʧʠʪʘʥʴ ʚ ʟʝʤʣʝʨʦʙʩʪʚʽ ʻ 

ʧʨʦʙʣʝʤʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʩʣʠʥ  ʩʧʦʣʫʢʘʤʠ ʬʦʩʬʦʨʫ, ʪʦʤʫ ʱʦ ʚʽʥ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ˇʨʫʥʪʽ ʚ ʦʩʥʦʚʥʦʤʫ ʚ ʚʦʜʦʥʝʨʦʟʯʠʥʥʽʡ ʬʦʨʤʽ ʫ ʚʠʛʣʷʜʽ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʽʥʝʨʘʣʴʥʠʭ ʩʧʦʣʫʢ, ʚ ʦʩʥʦʚʽ ʷʢʠʭ ʣʝʞʘʪʴ ʦʨʪʦʬʦʩʬʘʪʠ 

ʢʘʣʴʮʽʶ, ʟʘʣʽʟʘ ʽ ʘʣʶʤʽʥʽʶ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʥʝʜʦʩʪʫʧʥʠʤ ʜʣʷ 

ʧʦʛʣʠʥʘʥʥʷ ʢʦʨʝʥʷʤʠ. ʊʽʣʴʢʠ 0,1% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʬʦʩʬʦʨʫ 

ʽʩʥʫʻ ʚ ʨʦʟʯʠʥʥʽʡ ʬʦʨʤʽ, ʜʦʩʪʫʧʥʽʡ ʜʣʷ ʧʦʛʣʠʥʘʥʥʷ ʨʦʩʣʠʥʦʶ [1]. 

ʂʨʽʤ ʪʦʛʦ, ʬʦʩʬʦʨ ʻ ʦʙʤʝʞʝʥʠʤ ʨʝʩʫʨʩʦʤ ʽ, ʚʠʭʦʜʷʯʠ ʟ ʡʦʛʦ 

ʥʠʥʽʰʥʴʦʛʦ ʨʽʚʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʙʫʣʦ ʧʽʜʨʘʭʦʚʘʥʦ, ʱʦ ʚʩʝʩʚʽʪʥʴʦ 

ʚʽʜʦʤʽ ʟʘʧʘʩʠ ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʧʦʨʽʜ ʬʦʩʬʦʨʫ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʩʥʘʞʝʥʽ ʚ 

ʧʦʪʦʯʥʦʤʫ ʩʪʦʣʽʪʪʽ [2].  

ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʟʨʦʩʣʘ ʘʢʪʫʘʣʴʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ 

ʰʣʷʭʽʚ ʧʦʣʽʧʰʝʥʥʷ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʢʫʣʴʪʫʨ. ʆʜʥʠʤ ʟ ʥʘʧʨʷʤʢʽʚ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʧʨʝʧʘʨʘʪʽʚ, ʩʪʚʦʨʝʥʠʭ 

ʥʘ ʦʩʥʦʚʽ ʝʬʝʢʪʠʚʥʠʭ ʰʪʘʤʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʻ ʝʢʦʥʦʤʽʯʥʦ 

ʝʬʝʢʪʠʚʥʠʤʠ ʪʘ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʤʠ.  

ʆʜʥʠʤʠ ʟ ʥʘʡʙʽʣʴʰ ʘʢʪʠʚʥʠʭ ʤʦʙʽʣʽʟʘʪʦʨʽʚ ʬʦʩʬʘʪʽʚ ʚʚʘʞʘʶʪʴʩʷ 

ʧʨʝʜʩʪʘʚʥʠʢʠ ʨʦʜʽʚ Pseudomonas ʪʘ Bacillus [3].  

ʗʢ ʧʦʪʝʥʮʽʡʥʽ ʢʦʤʧʦʥʝʥʪʠ ʙʽʦʜʦʙʨʠʚ ʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʻ 

ʙʘʢʪʝʨʽʾ ʨʦʜʫ Bacillus, ʦʩʢʽʣʴʢʠ ʫʪʚʦʨʶʶʪʴ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʽ  ʩʧʦʨʠ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʙʝʨʽʛʘʥʥʷ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ 

ʪʘ ʩʪʽʡʢʽʩʪʴ ʜʦ ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ. ʅʝ ʤʝʥʰ ʟʥʘʯʫʱʠʤ ʬʘʢʪʦʤ ʻ ʪʝ, 

ʱʦ ʩʝʨʝʜ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʮʴʦʛʦ ʪʘʢʩʦʥʫ ʧʝʨʝʚʘʞʘʶʪʴ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʽ 

ʚʠʜʠ, ʦʢʨʽʤ Bacillus anthracis, B. cereus ʽ ʜʝʷʢʠʭ ʽʥʰʠʭ.  
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ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʧʝʨʝʚʽʨʢʘ ʟʜʘʪʥʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʰʪʘʤʽʚ 

ʜʝʷʢʠʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʫ Bacillus ʪʘ Brevibacillus, ʚʠʜʽʣʝʥʠʭ ʟ 

ʧʦʚʝʨʭʥʽ ʪʘ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ ʛʽʜʨʦʙʽʦʥʪʽʚ ʪʘ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʝʥʴ 

ʏʦʨʥʦʛʦ ʤʦʨʷ, ʘ ʪʘʢʦʞ ʢʘʥʘʣʽʟʘʮʽʡʥʠʭ ʩʪʦʢʽʚ, ʜʦ ʬʦʩʬʘʪʤʦʙʽʣʽʟʘʮʽʾ.  

ɼʣʷ ʚʠʜʽʣʝʥʥʷ ʙʘʢʪʝʨʽʡ ʨʦʜʫ Bacillus ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʟʨʘʟʢʠ 

ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʝʥʴ ʟ ʏʦʨʥʦʛʦ ʤʦʨʷ, ʚʽʜʽʙʨʘʥʽ ʚ ʭʦʜʽ ʝʢʩʧʝʜʠʮʽʾ ʄ84/2 

ɹʨʝʤʝʥʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʥʘ ʩʫʜʥʽ Meteor ʫ ʙʝʨʝʟʥʽ 2011 ʨʦʢʫ ʪʘ 

ʧʝʨʝʜʘʥʽ ʆʅʋ ʜʣʷ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʖ.ʇ. ɿʘʡʮʝʚʠʤ ʪʘ 

ɹ.ɻ. ɸʣʝʢʩʘʥʜʨʦʚʠʤ (ɯʥʩʪʠʪʫʪ ʙʽʦʣʦʛʽʾ ʤʦʨʷ ʅɸʅʋ). ʊʘʢʦʞ ʢʫʣʴʪʫʨʠ 

ʚʠʜʽʣʷʣʠ ʟʽ ʩʪʫʣʦʢ ʨʘʢʦʚʠʥ ʪʘ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ ʤʽʜʽʡ Mytilus 

galloprovincialis ʪʘ ʛʫʙʦʢ Dysidea fragilis, ʚʽʜʽʙʨʘʥʠʭ ʚ ʨʽʟʥʠʭ ʪʦʯʢʘʭ 

ʆʜʝʩʴʢʦʾ ʟʘʪʦʢʠ, ʪʘ ʢʘʥʘʣʽʟʘʮʽʡʥʠʭ ʩʪʦʢʽʚ.  

ɺʠʜʽʣʝʥʥʷ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʙʘʮʠʣ ʟʜʽʡʩʥʶʚʘʣʠ ʩʪʘʥʜʘʨʪʥʠʤʠ 

ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʪʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʟʥʘʯʝʥʥʷ ʩʧʝʢʪʨʫ 

ʞʠʨʥʠʭ ʢʠʩʣʦʪ. ʎʝʡ ʝʪʘʧ ʨʦʙʦʪʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ 

ʢʘʬʝʜʨʠ ʤʽʢʨʦʙʽʦʣʦʛʽʾ, ʚʽʨʫʩʦʣʦʛʽʾ ʪʘ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʆʅʋ ʐʪʝʥʽʢʦʚʠʤ 

ʄ.ɼ. ʪʘ ʉʘʱʫʢ ʆ.ɺ. ʐʪʘʤʠ ʙʫʣʠ ʣʶʙôʷʟʥʦ ʥʘʜʘʥʽ ʥʠʤʠ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ.  

ʌʦʩʬʘʪʤʦʙʽʣʽʟʫʚʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʚʠʜʽʣʝʥʠʭ ʰʪʘʤʽʚ ʚʠʟʥʘʯʘʣʠ ʥʘ 

ʱʽʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʄʫʨʦʤʮʝʚʘ [4]. ʗʢ ʥʝʨʦʟʯʠʥʥʽ ʬʦʩʬʘʪʠ ʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ Ca3(PO4)2, ʱʦ ʜʦʜʘʚʘʣʠ ʜʦ 

ʩʝʨʝʜʦʚʠʱʘ ʚ ʢʽʣʴʢʦʩʪʽ 5 ʛ/ʣ ʷʢ ʻʜʠʥʝ ʜʞʝʨʝʣʦ ʬʦʩʬʦʨʫ.  

ɼʣʷ ʧʦʧʝʨʝʜʥʴʦʾ ʦʮʽʥʢʠ ʬʦʩʬʘʪʤʦʙʽʣʽʟʫʚʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʰʪʘʤʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʰʪʘʤʧ-ʨʝʧʣʽʢʘʪʦʨ. ʇʝʨʝʜ 

ʜʦʩʣʽʜʞʝʥʥʷʤ ʙʘʢʪʝʨʽʾ ʚʠʩʽʚʘʣʠ ʚ ʤôʷʩʦ-ʧʝʧʪʦʥʥʠʡ ʙʫʣʴʡʦʥ (ʄʇɹ)  ̔

ʽʥʢʫʙʫʚʘʣʠ ʧʨʦʪʷʛʦʤ ʜʦʙʠ ʧʨʠ 37Üʉ. ʂʫʣʴʪʫʨʠ ʨʦʟʣʠʚʘʣʠ ʧʦ 200 ʤʢʣ 

ʚ ʣʫʥʢʠ ʰʪʘʤʧʫ-ʨʝʧʣʽʢʘʪʦʨʫ, ʧʨʦʩʪʝʨʠʣʽʟʦʚʘʥʦʛʦ ʘʚʪʦʢʣʘʚʫʚʘʥʥʷʤ 

ʧʨʠ 1 ʘʪʤ, ʪʘ ʧʨʦʚʘʜʠʣʠ ʚʠʩʽʚ ʥʘ ʧʦʚʝʨʭʥʶ ʩʝʨʝʜʦʚʠʱʘ ʄʫʨʦʤʮʝʚʘ. 

ʇʦʷʚʫ ʧʨʦʟʦʨʠʭ ʟʦʥ (ʛʘʣʦ) ʫ ʚʠʧʘʜʢʫ ʨʦʟʯʠʥʝʥʥʷ ʬʦʩʬʘʪʽʚ 

ʬʽʢʩʫʚʘʣʠ ʧʨʦʪʷʛʦʤ 7-10 ʜʥʽʚ [ʄʠʥʝʝʚ, 2001]. ʌʦʩʬʘʪʤʦʙʽʣʽʟʫʚʘʣʴʥʫ 

ʘʢʪʠʚʥʽʩʪʴ ʙʘʢʪʝʨʽʡ ʦʮʽʥʶʚʘʣʠ ʢʽʣʴʢʽʩʥʦ ʷʢ ʜʽʘʤʝʪʨ ʟʦʥʠ ʛʘʣʦ ʙʝʟ 

ʚʽʜʨʘʭʦʚʫʚʘʥʥʷ ʜʽʘʤʝʪʨʫ ʢʦʣʦʥʽʾ. 

ʋ ʧʦʜʘʣʴʰʦʤʫ ʦʪʨʠʤʫʚʘʣʠ ʜʦʙʦʚʽ ʢʫʣʴʪʫʨʠ ʰʪʘʤʽʚ, ʫ ʷʢʠʭ ʙʫʣʦ 

ʚʠʟʥʘʯʝʥʦ ʟʜʘʪʥʽʩʪʴ ʜʦ ʨʦʟʯʠʥʝʥʥʷ ʬʦʩʬʘʪʽʚ, ʚ ʄʇɹ ʪʘ ʚʠʩʽʚʘʣʠ ʥʘ 

ʧʦʚʝʨʭʥʶ ʩʝʨʝʜʦʚʠʱʘ ʄʫʨʦʤʮʝʚʘ ʫ ʢʽʣʴʢʦʩʪʽ 100 ʤʢʣ. ɯʥʢʫʙʫʚʘʣʠ 

ʧʨʦʪʷʛʦʤ 10 ʜʥʽʚ ʜʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʧʝʨʝʜʥʴʦʛʦ 

ʜʦʩʣʽʜʫ. ɼʣʷ ʢʦʞʥʦʛʦ ʰʪʘʤʫ ʨʦʙʠʣʠ 4 ʧʦʚʪʦʨʠ. ɽʢʩʧʝʨʠʤʝʥʪ 

ʧʦʚʪʦʨʶʚʘʣʠ ʜʚʽʯʽ. 

ʋ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʝʥʦ ʟʜʘʪʥʽʩʪʴ 53 ʰʪʘʤʽʚ 8 ʚʠʜʽʚ ʨ. Bacillus  

(B. subtilis, B. megaterium, B. atrophaeus, B. licheniformis, B. viscosus,  

B. pumilus, B. amyloliquefaciens, B. luciferensis) ʪʘ 10 ʰʪʘʤʽʚ 2 ʚʠʜʽʚ ʨ. 

Brevibacillus (B. reuszeri, B. centrosporus), ʚʠʜʽʣʝʥʠʭ ʟ ʏʦʨʥʦʛʦ ʤʦʨʷ ʪʘ 
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ʛʽʜʨʦʙʽʦʥʪʽʚ, ʜʦ ʨʦʟʯʠʥʝʥʥʷ ʬʦʩʬʘʪʽʚ ʟʘ ʨʽʟʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʫʤʦʚ: 

22 ʪʘ 37 ᴈ. ʈʽʟʥʽ ʪʝʤʧʝʨʘʪʫʨʥʽ ʨʝʞʠʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʟ ʤʝʪʦʶ 

ʚʠʷʚʣʝʥʥʷ ʚʧʣʠʚʫ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʘʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ, ʦʩʢʽʣʴʢʠ ʜʣʷ 

ʧʽʚʜʥʷ ʋʢʨʘʾʥʠ ʭʘʨʘʢʪʝʨʥʽ ʚʠʩʦʢʽ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʦʪʷʛʦʤ ʚʝʩʥʠ ʪʘ ʣʽʪʘ.  

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʟʜʘʪʥʽʩʪʴ ʤʘʡʞʝ ʚʩʽʭ ʰʪʘʤʽʚ ʨʦʩʪʠ ʥʘ 

ʩʝʨʝʜʦʚʠʱʽ ʄʫʨʦʤʮʝʚʘ, ʨʦʟʯʠʥʝʥʥʷ ʬʦʩʬʘʪʫ ʢʘʣʴʮʽʶ ʩʧʦʩʪʝ-

ʨʽʛʘʣʦʩʷ ʣʠʰʝ ʥʘʚʢʦʣʦ ʢʦʣʦʥʽʾ ʦʜʥʦʛʦ ʰʪʘʤʫ Bacillus megaterium, 

ʚʠʜʽʣʝʥʦʛʦ ʟ ʜʦʥʥʠʭ ʦʩʘʜʽʚ ʇʨʠʜʥʽʧʨʦʚʩʴʢʦʛʦ ʞʦʣʦʙʫ ʰʝʣʴʬʫ 

ʏʦʨʥʦʛʦ ʤʦʨʷ. ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʤʦʙʽʣʽʟʘʮʽʷ ʬʦʩʬʘʪʫ ʚʽʜʙʫʚʘʣʘʩʷ 

ʣʠʰʝ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 22 ᴈ. 

ʆʪʞʝ, ʩʝʨʝʜ ʜʦʩʣʽʜʞʝʥʠʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʫ Bacillus, ʚʠʜʽʣʝʥʠʭ ʟ 

ʤʦʨʷ, ʥʝ ʟʥʘʡʜʝʥʦ ʘʢʪʠʚʥʠʭ ʬʦʩʬʘʪʤʦʙʽʣʽʟʘʪʦʨʽʚ, ʟʜʘʪʥʠʭ ʜʦ 

ʟʜʽʡʩʥʝʥʥʷ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʟʘ ʫʤʦʚ ʧʽʜʚʠʱʝʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ, 

ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʧʽʚʜʥʷ ʋʢʨʘʾʥʠ. ʊʠʤ ʥʝ ʤʝʥʰ, ʟʜʘʪʥʽʩʪʴ ʜʦ 

ʬʦʩʬʘʪʤʦʙʽʣʽʟʘʮʽʾ ʫ ʦʜʥʦʛʦ ʟʽ ʰʪʘʤʽʚ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 22 ᴈ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʬʦʩʬʦʨʥʦʛʦ ʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ ʫ 

ʚʝʩʥʷʥʠʡ ʧʝʨʽʦʜ.   
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ʆʜʝʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯ.ɯ. ʄʝʯʥʠʢʦʚʘ 

 

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʞʝʥʴ ʢʠʪʦʧʦʜʽʙʥʠʭ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʽʢʨʦ-ʩʘʪʝʣʽʪʥʠʭ ɼʅʂ-ʤʘʨʢʝʨʽʚ. ʄʽʢʨʦʩʘʪʝʣʽʪʠ (ʄʉ) ï 

ʮʝ ʢʦʨʦʪʢʽ, ʪʘʥʜʝʤʥʽ ʧʦʚʪʦʨʠ ʜʽʣʷʥʦʢ ʷʜʝʨʥʦʾ (ʩʘʪʝʣʽʪʥʦʾ) ɼʅʂ 
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ʜʦʚʞʠʥʦʶ ʚʽʜ 2 ʜʦ 6 ʧʘʨ ʥʫʢʣʝʦʪʠʜʽʚ (ʧ.ʥ.), ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ ʧʦʣʽʤʦʨʬʽʟʤʫ ʟʘ ʨʘʭʫʥʦʢ ʚʘʨʽʶʚʘʥʥʷ ʯʠʩʣʘ ʧʦʚʪʦʨʽʚ 

ʫ ʄʉ-ʣʦʢʫʩʽ ʪʘ ʢʦʜʦʤʽʥʘʥʪʥʠʤ ʪʠʧʦʤ ʫʩʧʘʜʢʫʚʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʜʣʷ ʦʮʽʥʢʠ ʨʽʚʥʷ ʛʝʥʝʪʠʯʥʦʾ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ   ʥʘ 

ʚʠʜʦʚʦʤʫ ʪʘ ʚʥʫʪʨʽʰʥʴʦʚʠʜʦʚʦʤʫ ʨʽʚʥʽ [3]. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚ ʋʢʨʘʾʥʽ ʚʽʜʩʫʪʥʷ ʩʠʩʪʝʤʘ ʨʝʻʩʪʨʘʮʽʾ 

ʤʦʨʩʴʢʠʭ ʩʩʘʚʮʽʚ, ʪʦʯʥʝ ʯʠʩʣʦ ʦʩʦʙʠʥ, ʷʢʽ ʫʪʨʠʤʫʶʪʴʩʷ ʚ ʥʝʚʦʣʽ, 

ʥʝʚʽʜʦʤʝ. ɿʘ ʜʘʥʠʤʠ ʥʘ 2018 ʨʽʢ [2] ʚ ʋʢʨʘʾʥʽ ʜʽʻ ʙʣʠʟʴʢʦ 15 

ʜʝʣʴʬʽʥʘʨʽʾʚ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʫʪʨʠʤʫʻ ʚʽʜ 3 ʜʦ 6 ʜʝʣʴʬʽʥʽʚ ʘʬʘʣʽʥ 

(Tursiops truncatus (Montagu, 1821)). ɿ ʪʘʢʠʭ ʜʝʣʴʬʽʥʘʨʽʾʚ ʪʚʘʨʠʥ ʽʥʦʜʽ 

ʚʠʚʦʟʷʪʴ ʥʘ ʛʘʩʪʨʦʣʽ ʟʘ ʢʦʨʜʦʥ ʪʘ ʧʦʚʝʨʪʘʶʪʴ ʥʘʟʘʜ.  

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʫ ʨʦʟʨʦʙʮʽ iʥʜʠʚiʜʫʘʣʴʥʠʭ 

ʛʝʥʝʪʠʯʥʠʭ ʧʘʩʧʦʨʪʽʚ ʜʣʷ ʜʝʣʴʬʽʥʽʚ ʘʬʘʣʽʥ, ʽ ʚ ʮʴʦʤʫ ʤʦʞʝ ʙʫʪʠ 

ʢʦʨʠʩʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʢʨʦʩʘʪʝʣʽʪʥʠʭ ɼʅʂ-ʤʘʨʢʝʨʽʚ.   

ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʟʥʘʯʝʥʥʷ ʘʣʝʣʴʥʦʛʦ ʩʪʘʥʫ  

ʄʉ-ʣʦʢʫʩʽʚ ʫ ʛʝʥʦʤʽ ʦʩʦʙʠʥ ʜʝʣʴʬʽʥʽʚ ʘʬʘʣʽʥ T. truncatus, ʱʦ 

ʫʪʨʠʤʫʶʪʴʩʷ ʚ ʜʝʣʴʬʽʥʘʨʽʷʭ. 

ʋ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʘʥʦ ʟʨʘʟʢʠ ʢʨʦʚʽ 20 ʜʝʣʴʬʽʥʽʚ ʘʬʘʣʽʥ, ʩʝʨʝʜ ʷʢʠʭ 

ʙʫʣʦ 11 ʩʘʤʠʮʴ ʪʘ 9 ʩʘʤʮʽʚ. ʄʘʪʝʨʽʘʣ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʛʝʥʝʪʠʯʥʦʛʦ 

ʘʥʘʣʽʟʫ ʙʫʣʦ ʥʘʜʘʥʦ ʧʨʠʚʘʪʥʠʤʠ ʜʝʣʴʬʽʥʘʨʽʷʤʠ. ʆʯʠʱʝʥʥʷ ʛʝʥʦʤʥʦʾ 

ɼʅʂ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʭʝʣʘʪʥʦʛʦ ʧʦʣʽʤʝʨʫ çChelex 100è, ʟʛʽʜʥʦ 

ʨʝʢʦʤʝʥʜʘʮʽʡ [1]. ɻʝʥʦʪʠʧʫʚʘʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ ʧʨʦʚʦʜʠʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʄʉ-ʘʥʘʣʽʟʫ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʘʣʝʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʘ 

ʄʉ-ʣʦʢʫʩʘʤʠ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʤʘʨʢʝʨʠ: Mʂ3, ʄʂ5, ʄʂ6, ʄʂ8, ʄʂ9,  

D-18, EV37Mn, ʱʦ ʨʦʟʨʦʙʣʝʥʽ Kr¿tzen et al. [4], Sumiyama et al. [7]. 

ʇʨʦʜʫʢʪʠ ʘʤʧʣʽʬʽʢʘʮʽʾ ʬʨʘʢʮʽʦʥʫʚʘʣʠ ʤʝʪʦʜʦʤ ʚʝʨʪʠʢʘʣʴʥʦʛʦ 

ʝʣʝʢʪʨʦʬʦʨʝʟʫ ʚ 7 % ʧʦʣʽʘʢʨʠʣʘʤʽʜʥʦʤʫ ʛʝʣʽ. ɺʽʟʫʘʣʽʟʘʮʽʶ ʧʨʦʜʫʢʪʽʚ 

ʇʃʈ ʧʨʦʚʦʜʠʣʠ ʰʣʷʭʦʤ ʬʘʨʙʫʚʘʥʥʷ ʛʝʣʶ ʘʟʦʪʥʦʢʠʩʣʠʤ ʩʨʽʙʣʦʤ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ [6]. ʈʦʟʤʽʨ ʦʪʨʠʤʘʥʠʭ ʬʨʘʛʤʝʥʪʽʚ ʘʤʧʣʽʬʽʢʘʮʽʾ 

ʦʙʨʘʭʦʚʫʚʘʣʠ ʚʽʜʥʦʩʥʦ ʤʘʨʢʝʨʫ ʤʦʣʝʢʫʣʷʨʥʦʾ ʤʘʩʠ pUC19 / Msp I ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʢʦʤʧôʶʪʝʨʥʦʾ ʧʨʦʛʨʘʤʠ çGelAnalyser 2010aè.  

ʅʘʤʠ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʘʣʝʣʽ ʟʘ ʣʦʢʫʩʘʤʠ Mʂ3, ʄʂ5, ʄʂ6, ʄʂ8, ʄʂ9, 

D-18, EV37Mn ʚ ʛʝʥʦʪʠʧʘʭ 20 ʜʝʣʴʬʽʥʽʚ ʘʬʘʣʽʥ. ɿʘʛʘʣʦʤ ʟʘ 

ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʩʽʤʦʤʘ ʣʦʢʫʩʘʤʠ ʙʫʣʦ ʚʠʷʚʣʝʥʦ 123 ʘʣʝʣʷ. ʂʽʣʴʢʽʩʪʴ 

ʘʣʝʣʽʚ ʥʘ ʣʦʢʫʩ ʢʦʣʠʚʘʣʘʩʴ ʚʽʜ 10 (ʣʦʢʫʩ D-18) ʜʦ 26 (ʣʦʢʫʩ EV37Mn) 

ʘʣʝʣʽʚ. ʊʘʢʦʞ, ʜʣʷ ʢʦʞʥʦʛʦ ʄʉ-ʣʦʢʫʩʫ ʙʫʣʦ ʨʦʟʨʘʭʦʚʘʥʦ ʽʥʜʝʢʩ 

ʧʦʣʽʤʦʨʬʥʦʩʪʽ (PIC) ʟʘ ʬʦʨʤʫʣʦʶ [5]. ɿʘ ʣʦʢʫʩʦʤ ʄʂ6 ʙʫʚ ʚʠʷʚʣʝʥʠʡ 

21 ʘʣʝʣʴ, ʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ ʧʦʣʽʤʦʨʬʥʦʩʪʽ (PIC) ʩʪʘʥʦʚʠʣʦ 0,94; ʟʘ 

ʣʦʢʫʩʦʤ ʄʂ9 ï 19 ʘʣʝʣʽʚ (PIC ï 0,93); ʟʘ ʣʦʢʫʩʦʤ ʄʂ5 ī 22 ʘʣʝʣʽ  

(PIC ï 0,92); ʟʘ ʣʦʢʫʩʦʤ EV37Mn ï 26 ʘʣʝʣʽʚ (PIC ï 0,88); ʟʘ ʣʦʢʫʩʦʤ 

ʄʂ3 ï 14 ʘʣʝʣʽʚ (PIC ï 0,74).  
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ɿʘ ʜʘʥʠʤʠ ʄʉ-ʘʥʘʣʽʟʫ ʥʘ ʝʣʝʢʪʨʦʬʦʨʝʛʨʘʤʽ ʣʦʢʫʩʠ D-18 ʽ ʄʂ8 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʤʠ ʨʦʟʤʽʨʘʤʠ ʬʨʘʛʤʝʥʪʽʚ ʪʘ 

ʚʽʜʦʙʨʘʞʘʣʠ ʩʢʣʘʜʥʽ ʩʧʝʢʪʨʠ ʘʤʧʣʽʬʽʢʘʮʽʾ. ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʘʣʝʣʽʚ ʟʘ 

ʮʠʤʠ ʜʚʦʤʘ ʣʦʢʫʩʘʤʠ ʩʧʠʨʘʣʠʩʷ ʥʘ ʜʘʥʽ ʣʽʪʝʨʘʪʫʨʠ [4; 6]. ɿʛʽʜʥʦ ʟ 

ʥʘʰʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ ʜʣʷ ʣʦʢʫʩʫ D-18 ʙʫʣʦ ʚʠʷʚʣʝʥʦ 10 ʘʣʝʣʽʚ, 

ʟʥʘʯʝʥʥʷ PIC ʩʪʘʥʦʚʠʣʦ 0,85. ɿʘ ʣʦʢʫʩʦʤ ʄʂ8 ʙʫʣʦ ʥʘʨʘʭʦʚʘʥʦ  

11 ʘʣʝʣʽʚ, ʟʥʘʯʝʥʥʷ PIC ï 0,84. 

ʈʦʟʨʘʭʫʥʦʢ ʽʥʜʝʢʩʫ ʧʦʣʽʤʦʨʬʥʦʩʪʽ ʧʦʢʘʟʘʚ, ʱʦ ʚʩʽ ʜʦʩʣʽʜʞʫʚʘʥʽ 

ʄʉ-ʣʦʢʫʩʠ ʻ ʚʠʩʦʢʦʧʦʣʽʤʦʨʬʥʠʤʠ (PIC>0,50). 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʛʝʥʝʪʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʠʣʠ ʙʽʦʣʦʛʽʯʥʫ 

ʩʧʦʨʽʜʥʝʥʽʩʪʴ ʩʝʨʝʜ 11 ʩʘʤʠʮʴ ʽ 9 ʩʘʤʮʽʚ ʜʝʣʴʬʽʥʽʚ. ʄʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʧʽʜʪʚʝʨʜʠʚ, ʱʦ ʚ ʦʜʥʦʤʫ ʟ ʜʝʣʴʬʽʥʘʨʽʾʚ ʜʚʘ 

ʜʝʣʴʬiʥʠ ʻ ʥʘʧiʚʩʠʙʩʘʤʠ ī ʪʦʙʪʦ ʧʦʭʦʜʷʪʴ ʚiʜ ʦʜʥiʻʾ ʤʘʪʝʨi. ɺ ʽʥʰʦʤʫ 

ʜʝʣʴʬʽʥʘʨʽʾ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʛʝʥʝʪʠʯʥʫ ʩʧʦʨʽʜʥʝʥʽʩʪʴ ʫ ʩʝʤʠ ʦʩʦʙʠʥ 

ʜʝʣʴʬʽʥʽʚ ʘʬʘʣʽʥ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʪʨʠ ʧʦʢʦʣʽʥʥʷ.  

ɿʘ ʜʦʧʦʤʦʛʦʶ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʟʘ ʘʣʝʣʴʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʄʉ-ʣʦʢʫʩʽʚ ʛʝʥʦʪʠʧʽʚ ʜʝʣʴʬʽʥʽʚ ʩʢʣʘʣʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʽ 

ʧʘʩʧʦʨʪʠ. ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʧʘʩʧʦʨʪʠ ʟʘʩʚʽʜʯʫʶʪʴ ʚʽʜʤʽʥʥʦʩʪʽ ʛʝʥʦʪʠʧʽʚ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʜʝʣʴʬʽʥʽʚ ʽ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʜʦʟʚʦʣʷʪʠʤʫʪʴ 

ʟʜʽʡʩʥʶʚʘʪʠ ʢʦʥʪʨʦʣʴ ʟʘ ʧʝʨʝʤʽʱʝʥʥʷʤ ʦʩʦʙʠʥ ʜʝʣʴʬʽʥʽʚ ʫ ʨʘʟʽ ʾʭ 

ʧʝʨʝʚʝʟʝʥʥʷ ʟʘ ʢʦʨʜʦʥ ʪʘ ʧʦʚʝʨʥʝʥʥʷ.  

ʅʘ ʦʩʥʦʚʽ ʥʘʷʚʥʠʭ ʛʝʥʝʪʠʯʥʠʭ ʧʘʩʧʦʨʪʽʚ ʫ ʜʝʣʴʬʽʥʽʚ, ʷʢʽ 

ʫʪʨʠʤʫʶʪʴʩʷ ʚ ʜʝʣʴʬʽʥʘʨʽʷʭ, ʩʪʘʻ ʤʦʞʣʠʚʠʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ 

ʢʦʥʪʨʦʣʶ ʢʠʪʦʧʦʜʽʙʥʠʭ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʻ ʪʘʢʦʞ ʝʬʝʢʪʠʚʥʠʤ ʜʣʷ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʦʭʦʜʞʝʥʥʷ ʪʚʘʨʠʥ. ɺʽʥ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʜʦʢʫʤʝʥʪʘʣʴʥʦ 

ʧʽʜʪʚʝʨʜʠʪʠ, ʯʠ ʜʽʡʩʥʦ ʪʚʘʨʠʥʘ ʥʘʨʦʜʠʣʘʩʴ ʫ ʥʝʚʦʣʽ ʚʽʜ ʚʽʜʦʤʠʭ 

ʙʘʪʴʢʽʚ ï ʜʝʣʴʬʽʥʽʚ. 
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PRODUCERS OF BIOGENIC MAGNETIC NANOPARTICLES  
AMONG ANIMALS WITH BLUE BLOO D  

Bulaievska M. O. 

National Technical University of Ukraine çIgor Sikorsky Kyiv Polytechnic Instituteè 

 

To date, biogenic magnetic nanoparticles (BMNs) have been 

experimentally detected in members of three domains of living organisms: 

bacteria, archaea, and eukaryotes. Bioinformatic analysis has also shown 

the presence of magnetosome island (MAI) protein homologs of 

magnetotaxis bacteria (MTB) in cells of non-magnetotaxis bacteria, 

archaea and eukaryotic cells, which are indispensable for BMN 

biomineralization [1]. 

However, for a long time it was believed that the MTB MAI genes do 

not have homologs in organisms with blue blood (with the exception of 

some crustaceans). That is why today it is important to examine animals 

with blue blood for the presence of BMNs using the methods of 

comparative genomics. In this work, to assess the degree of similarity of 

MTB MAI proteins and animal proteins with blue blood, the following 

indicators were taken into account: Ident (%), E-value, and Length 

(Table 1). Ident is the number of identical amino acid residues of proteins, 

compared, with optimal alignment ought to greater than 18 per cent.  

E-number is the number reflecting the statistical significance of the 

alignment ought to less than 0.02. A decrease of its value indicates a lower 

level of the occurrence of the randomness when the amino acid residues of 

the proteins coincide. The Length of the alignment ought to greater than  

100 amino acid residues [2]. 
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Table 1. 

Protein homologues of MTB MAI Magnetospirillum 

gryphi swaldense  MSR-1 among proteins of animals with blue blood.  

Animals with 
blue blood 

Genome 
completeness 

Magnetospirillum gryphiswaldense MSR-1 proteins 

MamA MamB MamM MamO MamE Mamʂ 

E-value 

ɯdent, % 

Length 

Limulus 
polyphemus 

 
 

4Ā10-08 4Ā10-07 8Ā10-06 3Ā10-05 1Ā10-25 6Ā10-04 

23 23 27 27 42 23 

155 183 92 142 168 175 

Octopus 
bimaculoides  

4Ā10-07 2Ā10-07 1Ā10-06 2Ā10-07 5Ā10-25 0.013 

23 25 33 30 41 22 

128 248 89 145 181 151 

Parasteatoda 
tepidariorum  

1Ā10-07 1Ā10-04 6Ā10-07 5Ā10-04 7Ā10-23 0.003 

26 28 29 23 40 23 

125 108 107 141 167 120 

Nephila 
clavipes  

1Ā10-08 1Ā10-20 4Ā10-18 5Ā10-11 4Ā10-39 4Ā10-07 

24 24 27 30 39 29 

165 263 278 150 228 204 

Centruroides 
sculpturatus  

1Ā10-06 1Ā10-05 3Ā10-08 7Ā10-08 1Ā10-24 9Ā10-05 

25 31 32 27 43 21 

138 77 72 141 167 150 

 

So, the bioinformatic analysis showed that the studied animals with 

blue blood, namely: Limulus polyphemus, Octopus bimaculoides, 

Parasteatoda tepidariorum, Nephila clavipes, Centruroides sculpturatus, 

are potential producers of BMNs. 

References:  
1. Gorobets O. Yu. Biomineralization and synthesis of biogenic magnetic nanoparticles 

and magnetosensitive inclusions in microorganisms and fungi / O. Yu. Gorobets,  
S. V. Gorobets, L. V. Sorokina // Functional Materials. ï 2014. ï 21 (4). ï P. 427-436.  

2. Li W. Saturated BLAST: an automated multiple intermediate sequence search used 
to detect distant homology / W. Li, F. Pio, K. Pawğowski, A. Godzik // Bioinformatics. ï 
2000. ï 16. ï P. 1105-1110. 
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ɸʅɸʃɯɿ ɽʂʉʇʈɽʉɯɰ CD44 ɺ ʇʋʍʃʀʅʅɯʁ ʊʂɸʅʀʅɯ 
ʍɺʆʈʀʍ ɯɿ ɿʃʆʗʂɯʉʅʀʄʀ ʅʆɺʆʋʊɺʆʈɽʅʅʗʄʀ 

ʇɽʈɽɼʄɯʍʋʈʆɺʆɰ ɿɸʃʆɿʀ 

ɼʷʜʶʢ ʂ.ɹ. 

ʅʅʎ çɯʥʩʪʠʪʫʪ ʙʽʦʣʦʛʽʾ ʪʘ ʤʝʜʠʮʠʥʠè 

ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

 

ɺʩʪʫʧ. ʆʥʢʦʣʦʛʽʯʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʩʪʘʥʦʚʣʷʪʴ ʚʝʣʠʢʫ ʟʘʛʨʦʟʫ ʪʘ 

ʟʘʣʠʰʘʶʪʴʩʷ ʘʢʪʫʘʣʴʥʦʶ ʤʝʜʠʢʦ-ʩʦʮʽʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʩʴʦʛʦʜʝʥʥʷ. 

ɿʦʢʨʝʤʘ ʨʘʢ ʧʝʨʝʜʤʽʭʫʨʦʚʦʾ ʟʘʣʦʟʠ (ʈʇɿ) ʻ ʥʘʡʯʘʩʪʽʰʝ 

ʜʽʘʛʥʦʩʪʦʚʘʥʠʤ ʟʣʦʷʢʽʩʥʠʤ ʥʦʚʦʫʪʚʦʨʝʥʥʷʤ ʽ ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ 

ʩʤʝʨʪʥʦʩʪʽ ʩʝʨʝʜ ʯʦʣʦʚʽʯʦʛʦ ʥʘʩʝʣʝʥʥʷ ʥʘʰʦʾ ʧʣʘʥʝʪʠ [1]. ɿʥʘʯʥʠʡ 

ʨʽʚʝʥʴ ʛʝʪʝʨʦʛʝʥʥʦʩʪʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʩʧʨʠʯʠʥʷʻ ʧʝʚʥʽ ʪʨʫʜʥʦʱʽ ʚ 

ʜʽʘʛʥʦʩʪʠʮʽ ʮʽʻʾ ʬʦʨʤʠ ʨʘʢʫ. ʉʘʤʝ ʪʦʤʫ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʭ 

ʧʨʦʙʣʝʤ ʢʣʽʥʽʯʥʦʾ ʦʥʢʦʣʦʛʽʾ ʟʘʣʠʰʘʻʪʴʩʷ ʧʦʰʫʢ ʧʨʦʛʥʦʩʪʠʯʥʠʭ 

ʢʨʠʪʝʨʽʾʚ ʮʽʻʾ ʧʘʪʦʣʦʛʽʾ [2]. 

ɺ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʰʠʨʦʢʦ ʦʙʛʦʚʦʨʶʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʝʢʩʧʨʝʩʽʾ ʤʦʣʝʢʫʣʠ ʤʽʞʢʣʽʪʠʥʥʦʾ ʘʜʛʝʟʽʾ CD44 

ʚ ʷʢʦʩʪʽ ʧʨʦʛʥʦʩʪʠʯʥʦʛʦ ʤʘʨʢʝʨʫ ʧʝʨʝʙʽʛʫ ʧʫʭʣʠʥʥʦʛʦ ʧʨʦʮʝʩʫ ʈʇɿ ʪʘ 

ʧʝʨʩʧʝʢʪʠʚʥʦʾ ʤʽʰʝʥʽ ʜʣʷ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʣʽʢʫʚʘʥʥʷ [3]. 

ʄʝʪʘ. ɿ ʦʛʣʷʜʫ ʥʘ ʚʠʱʝ ʟʘʟʥʘʯʝʥʝ ʤʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʝʢʩʧʨʝʩʽʾ CD44 ʫ ʧʫʭʣʠʥʥʽʡ ʪʢʘʥʠʥʽ ʭʚʦʨʠʭ ʥʘ  

ʟʣʦʷʢʽʩʥʽ ʥʦʚʦʫʪʚʦʨʝʥʥʷ ʧʝʨʝʜʤʽʭʫʨʦʚʦʾ ʟʘʣʦʟʠ, ʘ ʪʘʢʦʞ ʦʮʽʥʠʪʠ ʾʭ 

ʟʚ'ʷʟʦʢ ʟ ʦʩʥʦʚʥʠʤʠ ʢʣʽʥʽʢʦ-ʧʘʪʦʣʦʛʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʧʫʭʣʠʥʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʆʙ`ʻʢʪ ʪʘ ʤʝʪʦʜʠ. ʋ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʟʘʣʫʯʝʥʦ 75 ʭʚʦʨʠʭ ʥʘ 

ʈʇɿ ɯɯ-ɯɯɯ ʩʪʘʜʽʾ. ʉʝʨʝʜʥʽʡ ʚʽʢ ʭʚʦʨʠʭ ʩʪʘʥʦʚʠʚ ï 58,0Ñ3,1 ʨ,. 

ʄʦʨʬʦʣʦʛʽʯʥʝ ʪʘ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʝʢʩʧʨʝʩʽʾ CD44 (clone 

156-3C11, DiagnosticBioSystems, USA) ʧʨʦʚʝʜʝʥʦ ʥʘ ʧʘʨʘʬʽʥʦʚʠʭ 

ʟʨʽʟʘʭ ʙʽʦʧʪʘʪʽʚ ʪʘ ʦʧʝʨʘʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʈʝʟʫʣʴʪʘʪʠ 

ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ ʘʥʘʣʽʟʫʚʘʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʧʪʠʯʥʦʛʦ 

ʤʽʢʨʦʩʢʦʧʫ XSP-137-BP ʬʽʨʤʠ JNOEC ʧʨʠ ʟʙʽʣʴʰʝʥʥʷʭ ʭ200 - ʭ400. 

ɼʣʷ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʨʦʛʨʘʤʫ STATISTICA 6.0. 

ʈʝʟʫʣʴʪʘʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ ʟʥʘʯʥʫ ʛʝʪʝʨʦʛʝʥʥʽʩʪʴ ʝʢʩʧʨʝʩʽʾ  ʤʘʨʢʝʨʫ CD44 ʫ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʘʭ ʈʇɿ. ɼʘʥʠʡ ʤʘʨʢʝʨ ʜʝʪʝʢʪʫʚʘʚʩʷ ʚ ʧʫʭʣʠʥʥʽʡ 

ʪʢʘʥʠʥʽ 74,6 % ʭʚʦʨʠʭ (ʨʠʩ 1.). 

ʇʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʽʩʥʫʚʘʥʥʷ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʟʚ'ʷʟʢʫ ʤʽʞ 

ʝʢʩʧʨʝʩʽʻʶ CD44 ʚ ʧʫʭʣʠʥʥʽʡ ʪʢʘʥʠʥʽ ʭʚʦʨʠʭ ʥʘ ʈʇɿ ʪʘ ʩʪʘʜʽʻʶ 

ʧʫʭʣʠʥʥʦʛʦ ʧʨʦʮʝʩʫ (r=0,45) (ʨʠʩ.2.). ɿʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ CD44-
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ʧʦʟʠʪʠʚʥʠʭ ʧʫʭʣʠʥ ʘʩʦʮʽʡʦʚʘʥʘ ʽʟ ɯɯɯ ʩʪʘʜʽʻʶ ʟʘʭʚʦʨʶʚʘʥʥʷ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʥʘʷʚʥʽʩʪʴ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʟʚ`ʷʟʢʫ ʤʽʞ ʝʢʩʧʨʝʩʽʻʶ 

CD44 ʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ ʇʉɸ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʭʚʦʨʠʭ ʈʇɿ (r=0,48) 

(ʨʠʩ.3.) 

 

 
ʈʠʩ. 1. ʈʦʟʧʦʜʽʣ ʜʦʩʣʽʜʞʝʥʠʭ ʧʫʭʣʠʥ ʈʇɿ ʟʘ ʝʢʩʧʨʝʩʽʻʶ CD44. 

 

 
ʈʠʩ. 2. ʈʦʟʧʦʜʽʣ CD44 ʧʦʟʠʪʠʚʥʠʭ ʧʫʭʣʠʥ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʘʜʽʾ ʈʇɿ. 

*-ʨ<0,05 ï ʨʽʟʥʠʮʷ ʜʦʩʪʦʚʽʨʥʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ II ʩʪʘʜʽʻʶ ʟʘʭʚʦʨʶʚʘʥʥʷ. 

 

 
ʈʠʩ.3. ɿʘʣʝʞʥʽʩʪʴ ʝʢʩʧʨʝʩʽʾ ʉD44 ʚʽʜ ʨʽʚʥʷ ʇʉɸ  

ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʭʚʦʨʠʭ ʥʘ ʈʇɿ. 

*-p<0,05- ʨʽʟʥʠʮʷ ʜʦʩʪʦʚʽʨʥʘ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʦʤ ʨʽʚʥʷ ʇʉɸ<10ʥʛ/ʤʣ 
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ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʽʚʝʥʴ ʇʉɸ>10 ʥʛ/ʤʣ 

ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʚʽʨʦʛʽʜʥʠʤ ʧʽʜʚʠʱʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʧʦʟʠʪʠʚʥʠʭ ʟʘ 

ʝʢʩʧʨʝʩʽʻʶ CD44 ʧʫʭʣʠʥ, ʪʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʡʤʦʚʽʨʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʈʇɿ. 

ɺʠʩʥʦʚʢʠ. ʆʪʞʝ, ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʘ ʟʥʘʯʥʘ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ 

ʝʢʩʧʨʝʩʽʾ CD44 ʚ ʧʫʭʣʠʥʥʽʡ ʪʢʘʥʠʥʥʽ ʭʚʦʨʠʭ ʥʘ ʈʇɿ, ʱʦ ʚʽʨʦʛʽʜʥʦ,  

ʚʢʘʟʫʻ ʥʘ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʘʜʛʝʟʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʫʭʣʠʥ. 

ɺʩʪʘʥʦʚʣʝʥʠʡ ʟʚ'ʷʟʦʢ ʝʢʩʧʨʝʩʽʾ CD44 ʟ ʢʣʽʥʽʢʦ-ʧʘʪʦʣʦʛʽʯʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʫʭʣʠʥʥʦʛʦ ʧʨʦʮʝʩʫ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚ ʷʢʦʩʪʽ ʬʘʢʪʦʨʘ ʧʨʦʛʥʦʟʫ ʧʝʨʝʙʽʛʫ 

ʧʫʭʣʠʥʥʦʛʦ ʧʨʦʮʝʩʫ ʽ ʚʢʘʟʫʻ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 
1. Aaron, L. T., Franco, O. E. and Hayward, S. W. (2016) óReview of Prostate Anatomy 
and Embryology and the Etiology of Benign Prostatic Hyperplasiaô, Urologic Clinics of 
North America. doi: 10.1016/j.ucl.2016.04.012. 

2. Naab, T., Ricks-Santi, L. and Khan, F. (2017) óCD44 Expression Associated with 
Triple Negative Breast Cancers in African American Women without Unfavorable 
Outcomeô, American Journal of Clinical Pathology. doi: 10.1093/ajcp/aqw159.066. 

3. Wang, Z. et al. (2017) óPrognostic significance of CD24 and CD44 in breast cancer: A 
meta-analysisô, International Journal of Biological Markers. doi: 10.5301/jbm.5000224. 

 

 

ʄʆʈʌʆʌʋʅʂʎɯʆʅɸʃʔʅɸ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʂʃɯʊʀʅ 
ʈɸʂʋ ɻʈʋɼʅʆɰ ɿɸʃʆɿʀ ʃɯʅɯɰ MCF-7 ɿɸ ɺʇʃʀɺʋ 4-[(ɽ)-2-
ʌɽʅɯʃɽʊɽʅʉʋʃʔʌʆʅɸʄɯɼʆ]-N-ɻɯɼʈʆʂʉʀɹʋʊɸʅɸʄɯɼʋ 

ɼʫʙʦʚʮʝʚʘ ʃ.ɼ., ɻʘʨʤʘʥʯʫʢ ʃ.ɺ., ʆʩʪʨʦʚʩʴʢʘ ɻ.ɺ. 

ʅʅʎ çɯʥʩʪʠʪʫʪ ʙʽʦʣʦʛʽʾ ʪʘ ʤʝʜʠʮʠʥʠè 

ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

 

ɺʩʪʫʧ. ʆʩʪʘʥʥʽ ʨʦʢʠ ʚʩʝ ʙʽʣʴʰʦʾ ʧʦʧʫʣʷʨʥʦʩʪʽ ʫ ʦʥʢʦʣʦʛʽʯʥʽʡ 

ʧʨʘʢʪʠʮʽ ʥʘʙʫʚʘʶʪʴ ʧʨʝʧʘʨʘʪʠ ʢʦʤʙʽʥʦʚʘʥʦʾ ʪʝʨʘʧʽʾ, ʱʦ ʧʦʻʜʥʫʶʪʴ ʜʽʶ 

ʜʝʢʽʣʴʢʦʭ ʩʧʦʣʫʢ [1]. ʆʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʩʪʨʘʪʝʛʽʡ 

ʨʦʟʨʦʙʢʠ ʨʽʟʥʦʤʽʰʝʥʝʚʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʧʨʦʪʠʨʘʢʦʚʠʭ ʪʝʨʘʧʝʚʪʠʯʥʠʭ 

ʟʘʩʦʙʽʚ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʪʝʥʮʽʡʥʦʛʦ ʣʽʢʘʨʩʴʢʦʛʦ ʟʘʩʦʙʫ, ʱʦ ʤʽʩʪʠʪʴ 

ʜʚʘ ʘʙʦ ʙʽʣʴʰʝ ʬʘʨʤʘʢʦʬʦʨʠ (ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʛʨʫʧ), ʷʢʽ ʤʘʶʪʴ 

ʘʥʪʠʧʨʦʣʽʬʝʨʘʪʠʚʥʽ, ʧʨʦʘʧʦʧʪʠʯʥʽ ʘʙʦ ʘʥʪʠʤʝʪʘʩʪʘʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, 

ʱʦ ʚʽʜʧʦʚʽʜʥʦ ʜʽʶʪʴ ʨʽʟʥʠʤʠ ʤʝʭʘʥʽʟʤʘʤ [2].  

ɺ ʥʝʱʦʜʘʚʥʽʭ ʜʦʩʣʽʜʞʝʥʥʷʭ [3] ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʦʚʦʾ 

ʛʽʙʨʠʜʥʦʾ ʩʧʦʣʫʢʠ 4-[(ɽ)-2-ʬʝʥʽʣʝʪʝʥʩʫʣʴʬʦʥʘʤʽʜʦ]-N-ʛʽʜʨʦʢʩʠʙʫʪʘ-

ʥʘʤʽʜʫ (4-[(E)-2-phenylethenesulfonamido]-N-hydroxybutanamide) 

(PSHA), ʱʦ ʧʦʻʜʥʫʻ ʙʫʪʘʥʛʽʜʨʦʢʩʘʤʘʪ ʽ ʩʪʠʨʝʥʩʫʣʴʬʦʥʘʤʽʜʥʽ 

ʬʨʘʛʤʝʥʪʠ, ʪʘ ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʾʾ ʜʽʶ, ʷʢ ʧʦʪʫʞʥʦʛʦ ʘʥʪʠʤʝʪʘ-
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ʩʪʘʪʠʯʥʠʡ ʘʛʝʥʪʫ. ɿʦʢʨʝʤʘ, ʙʫʣʦ ʧʦʢʘʟʘʥʦ ʥʘ ʤʦʜʝʣʽ in vivo ʚʽʜʥʦʩʥʦ 

ʚʠʩʦʢʦʤʝʪʘʩʪʘʟʫʶʯʦʛʦ ʰʪʘʤʫ ʧʝʨʝʱʝʧʣʶʚʘʥʦʾ ʢʘʨʮʠʥʦʤʠ ʣʝʛʝʥʽ 

ʃʴʶʾʩ ʟʥʘʯʥʠʡ ʧʨʦʪʠʤʝʪʘʩʪʘʪʠʯʥʠʡ ʝʬʝʢʪ.  

ʄʝʪʘ. ɿ ʦʛʣʷʜʫ ʥʘ ʚʠʱʝʟʘʟʥʘʯʝʥʝ, ʤʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ 

ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʣʽʪʠʥ ʨʘʢʫ 

ʛʨʫʜʥʦʾ ʟʘʣʦʟʠ ʥʘ ʤʦʜʝʣ ̔ʤʦʥʦʰʘʨʦʚʦʛʦ ʪʘ ʩʬʝʨʦʾʜʥʦʛʦ ʨʦʩʪʫ ʟʘ ʜʽʾ 4-

[(ɽ)-2-ʬʝʥʽʣʝʪʝʥʩʫʣʴʬʦʥʘʤʽʜʦ]-N-ʛʽʜʨʦʢʩʠʙʫʪʘʥʘʤʽʜʫ.  

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʎʠʪʦʬʽʟʽʦʣʦʛʽʯʥʠʤʠ, ʮʠʪʦʭʽʤʽʯʥʠʤʠ, 

ʤʦʨʬʦʤʝʪ-ʨʠʯʥʠʤʠ, ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 

ʚʧʣʠʚ ʥʘ ʢʣʽʪʠʥʥʫ ʣʽʥʽʶ ʨʘʢʫ ʛʨʫʜʥʦʾ ʟʘʣʦʟʠ MCF-7 

ʥʦʚʦʩʠʥʪʝʟʦʚʘʥʦʾ ʩʧʦʣʫʢʠ, ʷʢ ʧʦʪʝʥʮʽʡʥʦʛʦ ʘʥʪʠʧʨʦʣʽʬʝʨʘʪʠʚʥʦʛʦ 

ʪʘ ʧʨʦʘʧʦʧʪʠʯʥʦʛʦ ʟʘʩʦʙʫ. 

ɹʫʣʦ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʥʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʢʣʽʪʠʥʥʦʾ  

ʣʽʥʽʾ ï ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʢʣʽʪʠʥ ʚʠʟʥʘʯʘʣʠ ʟʘ ʄʊʊ-ʢʦʣʦʨʠʤʝʪʨʠʯʥʠʤ 

ʪʝʩʪʦʤ ʪʘ ʛʣʽʢʦʛʝʥ-ʩʠʥʪʝʟʫʶʯʫ ʘʢʪʠʚʥʽʩʪʴ ʟʘ ʮʠʪʦʭʽʤʽʯʥʠʤ ʘʥʘʣʽʟʦʤ 

(PAS-ʨʝʘʢʮʽʷ).  

ɸʜʛʝʟʽʶ ʚʠʟʥʘʯʘʣʠ ʢʣʘʩʠʯʥʠʤ ʤʝʪʦʜʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʙʘʨʚʥʠʢʘ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʽʦʣʝʪʦʚʦʛʦ ʪʘ ʚʠʤʽʨʶʚʘʣʠ ʦʧʪʠʯʥʫ 

ʛʫʩʪʠʥʫ ʤʽʢʨʦʧʣʘʥʰʝʪʥʠʤ ʬʦʪʦʤʝʪʨʦʤ Immunochem-2100 (High 

Technology Inc, ʉʐɸ).  

ʂʦʥʮʝʥʪʨʘʮʽʷ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʨʝʯʦʚʠʥʠ ʙʫʣʘ ʧʽʜʽʙʨʘʥʘ 

ʧʦʩʠʣʘʶʯʠʩʴ ʥʘ ʧʦʜʽʙʥʽ ʜʦʩʣʽʜʞʝʥʥʷ [3] ʪʘ ʩʪʘʥʦʚʠʣʘ 1 ʤʛ/ʤʣ. 

ʇʣʦʱʫ ʷʜʨʘ ʽ ʢʣʽʪʠʥ, ʷʜʝʨʥʦ-ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʧʪʠʯʥʦʾ ʤʽʢʨʦʩʢʦʧʽʾ ʥʘ ʦʩʥʦʚʽ ʩʪʘʥʜʘʨʪʥʠʭ 

ʤʝʪʦʜʽʚ. ʊʘʢ, ʤʦʨʬʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʚʠʤʽʨʶʚʘʣʠ ʟʘ  

ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤ Axio Vision ʪʘ ImageJ 1.45 ʥʘ ʮʠʬʨʦʚʠʭ 

ʤʽʢʨʦʬʦʪʦʛʨʘʬʽʷʭ, ʦʪʨʠʤʘʥʠʭ ʽʥʚʝʨʪʦʚʘʥʠʤ ʤʽʢʨʦʩʢʦʧʦʤ Axiovert 40 

ʟ ʢʘʤʝʨʦʶ (ZEISS, ʅʽʤʝʯʯʠʥʘ).  

ʈʝʟʫʣʴʪʘʪʠ. ɿʘ ʜʘʥʠʤʠ ʄʊʊ-ʢʦʣʦʨʠʤʝʪʨʠʯʥʦʛʦ ʪʝʩʪʫ ʙʫʣʦ 

ʧʦʢʘʟʘʥʦ, ʱʦ 4-[(ɽ)-2-ʬʝʥʽʣʝʪʝʥʩʫʣʴʬʦʥʘʤʽʜʦ]-N-ʛʽʜʨʦʢʩʠʙʫʪʘʥʘʤʽʜ 

ʟʤʽʥʶʻ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʢʣʽʪʠʥ, ʟʛʫʙʥʦ ʚʧʣʠʚʘʶʯʠ ʥʘ 

ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʢʫʣʴʪʫʨʠ ʧʫʭʣʠʥʥʠʭ ʢʣʽʪʠʥ, ʷʢ ʫ ʤʦʥʦʰʘʨʦʚʽʡ, ʪʘʢ ʽ ʚ 

ʩʬʝʨʦʾʜʥʽʡ ʤʦʜʝʣʽ ʨʦʩʪʫ (ʨʠʩ. 1).  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʮʠʪʦʭʽʤʽʯʥʦʛʦ ʬʘʨʙʫʚʘʥʥʷ ʚʽʜʤʽʯʝʥʦ ʩʫʪʪʻʚʝ 

ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʛʣʽʢʦʛʝʥʫ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʠʤʠ ʢʣʽʪʠʥʘʤʠ.  

ʇʦʢʘʟʘʥʦ ʜʦʩʪʦʚʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ʘʜʛʝʟʽʾ ʚ ʤʦʥʦʰʘʨʽ ʪʘ ʢʣʽʪʠʥʥʠʭ 

ʩʬʝʨʦʾʜʘʭ ʣʽʥʽʾ MCF-7 (ʨʠʩ. 2), ʘ ʪʘʢʦʞ ʧʨʠʛʥʽʯʝʥʥʷ ʤʽʛʨʘʮʽʡʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʪʨʘʥʩʬʦʨʤʦʚʘʥʠʭ ʢʣʽʪʠʥ. 
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ʈʠʩ. 1. ɺʠʞʠʚʘʥʽʩʪʴ ʢʣʽʪʠʥʥʦʾ ʣʽʥʽʾ MCF-7 ʧʽʩʣʷ ʚʧʣʠʚʫ PSHA ʟʘ ʜʘʥʠʤʠ ʄʊʊ-ʪʝʩʪʫ 

(ʢʦʥʮʝʥʪʨʘʮʽʷ ʨʝʯʦʚʠʥʠ ï 1 ʤʛ/ʤʣ). 

* - p Ò 0,05 ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ 

 

 
ʈʠʩ. 2. ʆʮʽʥʢʘ ʘʜʛʝʟʠʚʥʦʾ ʟʜʘʪʥʦʩʪʽ ʢʣʽʪʠʥʥʦʾ ʣʽʥʽʾ MCF-7  

ʧʽʩʣʷ ʚʧʣʠʚʫ PSHA (ʢʦʥʮʝʥʪʨʘʮʽʷ ʨʝʯʦʚʠʥʠ ï 1 ʤʛ/ʤʣ) ʟʘ ʜʦʧʦʤʦʛʦʶ  

ʙʘʨʚʥʠʢʘ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʽʦʣʝʪʦʚʦʛʦ. 

* - p Ò 0,05 ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ 

 

ɺʠʤʽʨʶʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʢʣʽʪʠʥ 

ʧʦʢʘʟʘʣʠ ʟʤʝʥʰʝʥʥʷ ʗʎʉ (ʨʠʩ. 3) ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱʽ ʢʣʽʪʠʥ 

(ʨʠʩ.4), ʱʦ ʚʢʘʟʫʻ ʥʘ ʟʤʽʥʫ ʬʝʥʦʪʠʧʫ ʥʘ ʙʽʣʴʰ ʘʜʛʝʟʠʚʥʠʡ ʪʘ 

ʩʠʥʪʝʪʠʯʥʦ ʘʢʪʠʚʥʠʡ. 
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ʈʠʩ. 3. ʂʨʠʚʘ ʨʦʟʧʦʜʽʣʫ ʢʣʽʪʠʥ ʟ ʨʽʟʥʠʤ ʗʎʉ ʚ ʢʫʣʴʪʫʨʽ ʢʣʽʪʠʥ MCF-7  ʧʨʠ ʜʽʾ 

PSHA (ʢʦʥʮʝʥʪʨʘʮʽʷ ʨʝʯʦʚʠʥʠ ï 1 ʤʛ/ʤʣ) 

 

 
ʈʠʩ. 4. ʇʣʦʱʘ ʷʜʨʘ (ɸ) ʪʘ ʢʣʽʪʠʥʠ (ɹ) ʣʽʥʽʾ MCF-7 ʟʘ ʚʧʣʠʚʫ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʩʧʦʣʫʢʠ 

PSHA (ʢʦʥʮʝʥʪʨʘʮʽʷ ʨʝʯʦʚʠʥʠ ï 1 ʤʛ/ʤʣ) 

* - p Ò 0,05 ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ 

ɺʠʩʥʦʚʢʠ. ʆʪʨʠʤʘʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ 

ʜʦʩʣʽʜʞʫʚʘʥʘ ʩʧʦʣʫʢʘ 4-[(ɽ)-2-ʬʝʥʽʣʝʪʝʥʩʫʣʴʬʦʥʘʤʽʜʦ]-N-ʛʽʜʨʦʢʩʠ-

ʙʫʪʘʥʘʤʽʜ ʟʤʽʥʶʻ ʤʦʨʬʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʢʣʽʪʠʥʥʦʾ ʣʽʥʽʾ ʨʘʢʫ 

ʛʨʫʜʥʦʾ ʟʘʣʦʟʠ MCF-7, ʘ ʩʘʤʝ ʧʨʦʷʚʣʷʻ ʮʠʪʦʩʪʘʪʠʯʥʠʡ ʝʬʝʢʪ, 

ʤʦʜʠʬʽʢʫʻ ʘʜʛʝʟʠʚʥʠʡ ʧʦʪʝʥʮʽʘʣ ʧʫʭʣʠʥʥʠʭ ʢʣʽʪʠʥ ʽ ʧʨʠʛʥʽʯʫʻ ʾʭ 

ʧʨʦʣʽʬʝʨʘʮʽʶ. ʎʝ ʚʢʘʟʫʻ ʥʘ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʾ ʩʧʦʣʫʢʠ ʷʢ ʘʥʪʠʧʨʦʣʽʬʝʨʘʪʠʚʥʦʛʦ ʪʘ 

ʧʨʦʘʧʦʧʪʠʯʥʦʛʦ ʟʘʩʦʙʫ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 
1. Gupta, S. P. (2015) óQSAR Studies on Hydroxamic Acids: A Fascinating Family of 
Chemicals with a Wide Spectrum of Activitiesô, Chemical Reviews, 115(13), pp. 
6427ï6490.  

2. Rakesh, K. P. et al. (2018) óRecent Development of Sulfonyl or Sulfonamide Hybrids 
as Potential Anticancer Agents: A Key Reviewô, Anti-Cancer Agents in Medicinal 
Chemistry, 18(4), pp. 488ï505. 

3. Zborovskii, Y. L. et al. (2018) óNovel Hybrid Compound 4-[(E)-2-
phenylethenesulfonamido]-N-hydroxybutanamide with Antimetastatic and Cytotoxic 
Action: Synthesis and Anticancer Screeningô, Anti-Cancer Agents in Medicinal 
Chemistry, 18(10), pp. 1495ï1504. 
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ɿɸʑʀʊɸ ʉɽʈɼɽʏʅʆ-ʉʆʉʋɼʀʉʊʆʁ ʉʀʉʊɽʄʓ 
ʉʇʆʈʊʉʄɽʅɸ ʇʈʀ ɺʆɿɼɽʁʉʊɺʀʀ  

ʌʀɿʀʏɽʉʂʀʍ ʅɸɻʈʋɿʆʂ. 

ʂʫʟʴʤʝʥʢʦ ʄ.ɺ. 

ʉʫʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɸ.ʉ. ʄʘʢʘʨʝʥʢʦ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʨʝʤʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʯʠʩʣʦ ʥʦʚʳʭ 

ʚʠʜʦʚ ʩʧʦʨʪʘ, ʦʩʦʙʝʥʥʦ ʵʢʩʪʨʝʤʘʣʴʥʳʭ: ʤʘʫʥʪʠʥʙʘʡʢ, ʢʚʘʜʨʘʮʠʢʣʳ, 

ʬʨʠʩʪʘʡʣ, ʩʢʫʪʝʨʳ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʕʢʩʪʨʝʤʘʣʴʥʳʝ ʚʠʜʳ ʩʧʦʨʪʘ 

ʧʦʨʦʡ ʚʳʪʝʩʥʷʶʪ ʢʣʘʩʩʠʯʝʩʢʠʝ ï ʣʳʞʥʳʡ ʩʧʦʨʪ, ʣʝʛʢʫʶ ʘʪʣʝʪʠʢʫ, 

ʛʠʤʥʘʩʪʠʢʫ [1;2]. ʕʪʠ ʚʠʜʳ ʩʧʦʨʪʘ ʪʨʝʙʫʶʪ ʧʦʜʜʝʨʞʢʠ ʤʝʪʘʙʦʣʠʟʤʘ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʠʪʘʥʠʷ ʠ ʧʠʪʴʷ 

(ʧʦʜʜʝʨʞʘʥʠʝ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ), ʦʩʦʙʝʥʥʦ ʧʨʠ ʤʘʨʘʬʦʥʩʢʠʭ 

ʜʠʩʪʘʥʮʠʷʭ, ʢʦʛʜʘ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʢʣʶʯʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʠʩʪʦʯʥʠʢʦʚ ʩ ʫʛʣʝʚʦʜʥʳʭ (ʤʘʢʨʦʵʨʛʠʯʝʩʢʠʭ ʬʦʩʬʘʪʦʚ,  

ʛʣʠʢʦʛʝʥʘ, ʛʣʶʢʦʟʳ) ʥʘ ʣʠʧʠʜʥʳʝ ʠ ʩʦʟʜʘʝʪʩʷ ʨʝʘʣʴʥʘʷ ʫʛʨʦʟʘ 

ʜʝʛʠʜʨʘʪʘʮʠʠ ʦʨʛʘʥʠʟʤʘ [3]. 

ʉʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʢʘʢ ʧʨʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ, ʪʘʢ ʠ ʚ 

ʧʨʦʮʝʩʩʝ ʢʦʨʨʝʢʮʠʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʬʘʨʤʘʢʦ-

ʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ, ʠʤʝʝʪ ʢʦʥʪʨʦʣʴ ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ. ʀʟ 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʝʦʙʭʦʜʠʤʳ ʠʩʪʦʯʥʠʢʠ 

ʵʥʝʨʛʠʠ: ʤʘʢʨʦʵʨʛʠʯʝʩʢʠʝ ʬʦʩʬʘʪʳ, ʛʣʠʢʦʛʝʥ ʠ ʛʣʶʢʦʟʘ, ʤʝʪʘʙʦʣʠʪʳ 

ʮʠʢʣʘ ʂʨʝʙʩʘ, ʘ ʪʘʢʞʝ ʩʨʝʜʩʪʚʘ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ, ʚʠʪʘʤʠʥʥʦ-

ʤʠʥʝʨʘʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ [4;5].  

ʋ ʟʜʦʨʦʚʳʭ ʥʝʪʨʝʥʠʨʦʚʘʥʥʳʭ ʤʫʞʯʠʥ ʚ ʚʦʟʨʘʩʪʝ 20-30 ʣʝʪ ʦʙʲʝʤ 

ʩʝʨʜʮʘ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 760 ʩʤ3, ʘ ʫ ʞʝʥʱʠʥ 580 ʩʤ3 (ʦ 

ʨʘʟʤʝʨʘʭ ʩʧʦʨʪʠʚʥʦʛʦ ʩʝʨʜʮʘ ʩʫʜʷʪ ʧʦ ʜʘʥʥʳʤ ʪʝʣʝʨʝʥʪʛʝʥʦ-

ʤʝʪʨʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʨʦʚʦʜʠʪʩʷ ʜʚʘ ʨʝʥʪʛʝʥʦʚʩʢʠʭ ʩʥʠʤʢʘ ʚʦ 

ʬʨʦʥʪʘʣʴʥʦʡ ʠ ʩʘʛʠʪʘʣʴʥʦʡ ʧʨʦʝʢʮʠʷʭ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʥʪʛʝʥʦʛʨʘʤʤʳ 

ʦʩʤʘʪʨʠʚʘʝʪ ʚʨʘʯ, ʢʦʪʦʨʳʡ ʨʘʩʩʯʠʪʳʚʘʝʪ ʦʙʲʝʤ ʩʧʦʨʪʠʚʥʦʛʦ ʩʝʨʜʮʘ). 

ʈʘʟʤʝʨʳ ʩʝʨʜʮʘ ʫ ʩʧʦʨʪʩʤʝʥʦʚ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʧʨʝ-

ʜʝʣʷʶʪʩʷ ʭʘʨʘʢʪʝʨʦʤ ʩʧʦʨʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʘʠʙʦʣʴʰʠʝ ʨʘʟ-

ʤʝʨʳ ʩʝʨʜʮʘ ʦʪʤʝʯʘʶʪʩʷ ʫ ʩʧʦʨʪʩʤʝʥʦʚ, ʪʨʝʥʠʨʫʶʱʠʭʩʷ ʥʘ ʚʠʥʦʩ-

ʣʠʚʦʩʪʴ: ʣʳʞʥʠʢʦʚ, ʚʝʣʦʩʠʧʝʜʠʩʪʦʚ, ʙʝʛʫʥʦʚ ʥʘ ʩʨʝʜʥʠʝ ʠ ʜʣʠʥʥʳʝ 

ʜʠʩʪʘʥʮʠʠ. ʅʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝ ʨʘʟʤʝʨʳ ʩʝʨʜʮʘ ʫ ʩʧʦʨʪʩʤʝʥʦʚ, ʚ 

ʪʨʝʥʠʨʦʚʢʝ ʢʦʪʦʨʳʭ ʚʳʥʦʩʣʠʚʦʩʪʠ ʧʨʠʜʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ, 

ʭʦʪʷ ʵʪʦ ʬʠʟʠʯʝʩʢʦʝ ʢʘʯʝʩʪʚʦ ʠ ʥʝ ʷʚʣʷʝʪʩʷ ʜʦʤʠʥʠʨʫʶʱʠʤ ʚ ʜʘʥʥʦʤ 

ʚʠʜʝ ʩʧʦʨʪʘ (ʙʦʢʩ, ʙʦʨʴʙʘ, ʩʧʦʨʪʠʚʥʳʝ ʠʛʨʳ ʠ ʪ.ʜ.) [6]. 

ʉʨʝʜʠ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʩʝʨʜʝʯʥʦʡ ʤʳʰʮʳ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬʠʠ ʧʦ ʧʨʘʚʫ ʧʨʠʥʘʜʣʝʞʠʪ 
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ʮʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʝʸ ʚ ʩʧʦʨʪʠʚʥʦʡ ʢʘʨʜʠʦʣʦʛʠʠ 

ʧʦʟʚʦʣʷʝʪ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʚʳʷʚʠʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʜʚʠʛʠ, 

ʚʦʟʥʠʢʘʶʱʠʝ ʧʦʜ ʚʣʠʷʥʠʝʤ ʟʘʥʷʪʠʡ ʬʠʟʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʦʤ; ʩ ʜʨʫʛʦʡ 

- ʩʚʦʝʚʨʝʤʝʥʥʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʨʷʜ ʧʨʝʜʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ ʠ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʥʝʨʘʮʠʦʥʘʣʴʥʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʨʝʜʩʪʚ ʩʧʦʨʪʘ [5,6,7]. 

ʈʘʙʦʪʘ ʩʝʨʜʮʘ ʙʠʦʣʦʛʠʯʝʩʢʠ ʦʧʨʝʜʝʣʝʥʘ ʝʛʦ ʦʩʥʦʚʥʳʤʠ 

ʬʫʥʢʮʠʷʤʠ: ʘʚʪʦʤʘʪʠʟʤʦʤ, ʚʦʟʙʫʜʠʤʦʩʪʴʶ, ʧʨʦʚʦʜʠʤʦʩʪʴʶ ʠ ʩʦʢʨʘ-

ʪʠʤʦʩʪʴʶ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʥʘʭʦʜʷʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʥʝʨʚʥʦʡ ʨʝʛʫʣʷʮʠʠ ʠ ʛʫʤʦʨʘʣʴʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ. ɺʟʘʠʤʦʩʚʷʟʴ  

ʵʪʠʭ ʬʫʥʢʮʠʡ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʧʦʩʪʦʷʥʥʫʶ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʝʨʜʮʘ [6,7]. 

ɸʚʪʦʤʘʪʠʟʤ ʩʝʨʜʮʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʠʩʪʝʤʦʡ ʩʧʝʮʠʘʣʴʥʳʭ 

ʤʳʰʝʯʥʳʭ ʢʣʝʪʦʢ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʫʟʣʳ ʠ ʧʨʦʚʦʜʷʱʫʶ ʩʠʩʪʝʤʫ. ɺ ʵʪʠʭ 

ʤʳʰʝʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ, ʠʤʝʶʱʠʭ ʬʫʥʢʮʠʠ ʥʝʨʚʥʳʭ ʚʦʣʦʢʦʥ, 

ʧʨʦʠʩʭʦʜʷʪ ʟʘʨʦʞʜʝʥʠʝ ʠ ʚʳʨʘʙʦʪʢʘ ʠʤʧʫʣʴʩʦʚ, ʧʨʠʚʦʜʷʱʠʭ ʤʳʰʮʫ 

ʩʝʨʜʮʘ ʢ ʚʦʟʙʫʞʜʝʥʠʶ ʠ ʩʦʢʨʘʱʝʥʠʶ. 

ʅʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʠʤʧʫʣʴʩʦʚ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʚ ʩʠʥʫʩʦʚʦʤ ʫʟʣʝ 

(ʫʟʝʣ ʂʠʩʘ-ʌʣʷʢʘ). ʆʥ ʨʘʩʧʦʣʦʞʝʥ ʧʦʜ ʵʧʠʢʘʨʜʦʤ ʩʪʝʥʢʠ ʧʨʘʚʦʛʦ 

ʧʨʝʜʩʝʨʜʠʷ ʫ ʫʩʪʴʷ ʚʝʨʭʥʝʡ ʧʦʣʦʡ ʚʝʥʳ. ɽʛʦ ʜʣʠʥʘ - 10-20 ʤʤ, 

ʰʠʨʠʥʘ - 3-5 ʤʤ. ɺ ʩʠʥʫʩʦʚʦʤ ʫʟʣʝ ʠʤʝʝʪʩʷ ʜʚʘ ʚʠʜʘ ʢʣʝʪʦʢ: ʈ-ʢʣʝʪʢʠ, 

ʚʳʨʘʙʘʪʳʚʘʶʱʠʝ ʠʤʧʫʣʴʩʳ, ʠ ʊ-ʢʣʝʪʢʠ, ʧʨʦʚʦʜʷʱʠʝ ʠʤʧʫʣʴʩʳ. ɺ 

ʩʠʥʫʩʦʚʦʤ ʫʟʣʝ ʠ ʨʷʜʦʤ ʩ ʥʠʤ ʠʤʝʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʥʝʨʚʥʳʭ ʚʦʣʦʢʦʥ 

ʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʠ ʙʣʫʞʜʘʶʱʝʛʦ ʥʝʨʚʦʚ. ʂʨʦʚʦʩʥʘʙʞʝʥʠʝ ʫʟʣʘ 

ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʸʪ ʩʠʥʦʘʪʨʠʘʣʴʥʦʡ ʘʨʪʝʨʠʠ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ 

ʮʝʥʪʨʘʣʴʥʫʶ ʯʘʩʪʴ ʫʟʣʘ. ʉʠʥʫʩʦʚʳʡ ʫʟʝʣ ʚ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʫ 

ʚʟʨʦʩʣʦʛʦ ʯʝʣʦʚʝʢʘ ʦʙʨʘʟʫʝʪ 60-90 ʠʤʧʫʣʴʩʦʚ ʚ ʤʠʥʫʪʫ. ʆʥ ʷʚʣʷʝʪʩʷ 

ʮʝʥʪʨʦʤ ʘʚʪʦʤʘʪʠʟʤʘ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ [6,7]. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʡ 

ʩʧʦʨʪʩʤʝʥ ʠʩʧʳʪʳʚʘʝʪ ʢʦʣʦʩʩʘʣʴʥʳʝ ʪʨʝʥʠʨʦʚʦʯʥʳʝ ʥʘʛʨʫʟʢʠ ʠ ʝʛʦ 

ʦʨʛʘʥʠʟʤ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʙʳʩʪʨʦ ʚʦʩʩʪʘʥʦʚʠʪʴʩʷ ʙʝʟ ʧʦʤʦʱʠ 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ. ɽʩʣʠ ʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ 

ʧʨʝʧʘʨʘʪʳ, ʩʧʦʨʪʩʤʝʥ ʙʫʜʝʪ ʥʝ ʚ ʩʠʣʘʭ ʪʨʝʥʠʨʦʚʘʪʴʩʷ ʚ ʩʦʚʨʝʤʝʥʥʳʭ 

ʦʙʲʝʤʘʭ ʠ ʟʘʜʘʥʥʳʭ ʨʝʞʠʤʘʭ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʘ ʥʝʛʘʪʠʚʥʳʝ 

ʧʦʩʣʝʜʩʪʚʠʷ ʥʘʛʨʫʟʦʢ ʧʨʠʚʝʜʫʪ ʢ ʧʘʪʦʣʦʛʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʝʛʦ 

ʦʨʛʘʥʠʟʤʝ ʠ ʧʩʠʭʠʢʝ. ʇʦʵʪʦʤʫ ʩʧʦʨʪʠʚʥʳʝ ʚʨʘʯʠ ʪʨʝʙʫʶʪ ʫʟʘʢʦʥʠʪʴ 

ʥʝʢʦʪʦʨʳʝ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ 

ʩʧʦʨʪʩʤʝʥʘʤ ʩʧʨʘʚʠʪʴʩʷ ʩ ʥʝʧʦʤʝʨʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ ʠ ʥʘʛʨʫʟʢʘʤʠ, 

ʧʦʚʳʩʷʪ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʧʨʠ ʧʨʦʩʪʫʜʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ, 

ʧʦʚʳʩʷʪ ʙʦʣʝʚʦʡ ʧʦʨʦʛ ʧʨʠ ʣʝʯʝʥʠʠ ʩʧʦʨʪʠʚʥʳʭ ʪʨʘʚʤ [1;2]. 

ʆʩʦʙʦʝ ʤʝʩʪʦ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʤʫ 
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ʦʪʩʫʪʩʪʚʠʶ ʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʩʨʝʜʠ ʵʪʠʭ ʧʨʝʧʘʨʘʪʦʚ ʟʘʥʠʤʘʝʪ 

ɸʊʌ-ʣʦʥʛ. ʕʪʦ ʧʝʨʚʳʡ ʦʨʠʛʠʥʘʣʴʥʳʡ ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʧʨʝʧʘʨʘʪ ʛʨʫʧʧʳ 

ʧʨʷʤʳʭ ʢʘʨʜʠʦʧʨʦʪʝʢʪʦʨʦʚ ʥʦʚʦʛʦ ʢʣʘʩʩʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ï 

ʨʘʟʥʦʣʠʛʘʥʜʥʳʭ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩ ʤʘʢʨʦʵʨʛʠʯʝʩʢʠʤʠ 

ʬʦʩʬʘʪʘʤʠ, ʦʢʘʟʳʚʘʶʱʠʡ ʚʳʨʘʞʝʥʥʦʝ ʢʘʨʜʠʦʧʨʦʪʝʢʪʦʨʥʦʝ, 

ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʝ, ʤʝʤʙʨʘʥʦʩʪʘʙʠʣʠʟʠʨʫʶʱʝʝ, ʤʝʪʘʙʦʣʠʯʝʩʢʦʝ 

ʜʝʡʩʪʚʠʝ ʧʨʠ ʦʩʪʨʳʭ ʠ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʧʨʠ ʝʝ ʧʝʨʝʥʘʧʨʷʞʝʥʠʠ ʠ ʜʠʩʬʫʥʢʮʠʠ ʫ 

ʩʧʦʨʪʩʤʝʥʦʚ. ʇʨʝʧʘʨʘʪ ʙʳʣ ʧʦʣʫʯʝʥ ʧʫʪʝʤ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʩʠʥʪʝʟʘ ʩ 

ʫʯʝʪʦʤ ʨʝʟʫʣʴʪʘʪʦʚ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʨʘʙʦʪ, ʢʘʩʘʶʱʠʭʩʷ ʟʘʱʠʪʥʦʛʦ 

ʜʝʡʩʪʚʠʷ ɸʊʌ, ʘʤʠʥʦʢʠʩʣʦʪ, ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ ʥʘ ʦʨʛʘʥʳ ʠ ʪʢʘʥʠ ʚ 

ʧʝʨʠʦʜ ʠʰʝʤʠʠ. ɸʊʌ-ʣʦʥʛ ʩʠʥʪʝʟʠʨʦʚʘʥʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ 

ʚʭʦʜʷʱʠʝ ʚ ʝʸ ʩʦʩʪʘʚ ʤʘʢʨʦʵʨʛʠʯʝʩʢʠʡ ʬʦʩʬʘʪ ɸʊʌ, ʠʦʥ ʤʘʛʥʠʷ, 

ʘʤʠʥʦʢʠʩʣʦʪʘ ʛʠʩʪʠʜʠʥ ʠ ʠʦʥʳ ʢʘʣʠʷ ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʳ ʪʘʢ, ʯʪʦ 

ʤʦʣʝʢʫʣʘ ʣʝʛʢʦ ʚʩʪʨʘʠʚʘʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʝ ʟʚʝʥʴʷ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʠʤʝʝʪ ʩʨʦʜʩʪʚʦ ʢ ʨʝʮʝʧʪʦʨʘʤ ʤʝʤʙʨʘʥ ʢʣʝʪʦʢ, ʯʪʦ 

ʦʧʨʝʜʝʣʷʝʪ ʝʸ ʤʥʦʛʦʩʪʦʨʦʥʥʝʝ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ [8]. 

ɹʣʘʛʦʜʘʨʷ ʦʨʠʛʠʥʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʝ ʤʦʣʝʢʫʣʳ ʦʥʘ ʠʤʝʝʪ 

ʭʘʨʘʢʪʝʨʥʦʝ ʪʦʣʴʢʦ ʜʣʷ ʥʝʝ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ, ʥʝ 

ʧʨʠʩʫʱʝʝ ʚ ʦʪʜʝʣʴʥʦʩʪʠ ʢʘʞʜʦʤʫ ʠʟ ʝʝ ʭʠʤʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ 

(ɸʊʌ, ʛʠʩʪʠʜʠʥ, ʂ+, ʄg2+), ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʧʘʨʘʪʫ ʦʢʘʟʳʚʘʪʴ 

ʢʦʨʨʠʛʠʨʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʟʣʠʯʥʳʝ ʩʪʨʫʢʪʫʨʳ ʠ ʬʫʥʢʮʠʠ ʥʘ 

ʩʠʩʪʝʤʥʦʤ, ʢʣʝʪʦʯʥʦʤ, ʩʫʙʢʣʝʪʦʯʥʦʤ ʠ ʤʦʣʝʢʫʣʷʨʥʦʤ ʫʨʦʚʥʷʭ. ʊʘʢ, 

ʠʦʥʳ ʤʘʛʥʠʷ, ʷʚʣʷʶʱʝʛʦʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʘʥʪʘʛʦʥʠʩʪʦʤ ʠʦʥʦʚ 

ʢʘʣʴʮʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʠʥʦʪʨʦʧʥʳʡ ʵʬʬʝʢʪ ʥʘ 

ʩʝʨʜʝʯʥʫʶ ʤʳʰʮʫ, ʪʝʤ ʩʘʤʳʤ ʩʥʠʞʘʷ ʧʦʪʨʝʙʣʝʥʠʝ ʝʶ ʢʠʩʣʦʨʦʜʘ, 

ʫʤʝʥʴʰʘʶʪ ʧʝʨʠʬʝʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʪʦʥʫʩʘ 

ʛʣʘʜʢʦʤʳʰʝʯʥʳʭ ʩʪʨʫʢʪʫʨ ʩʦʩʫʜʦʚ; ʤʘʛʥʠʡ ʪʘʢʞʝ ʠʥʛʠʙʠʨʫʝʪ 

ʧʨʦʮʝʩʩʳ ʜʝʟʘʤʠʥʠʨʦʚʘʥʠʷ ʠ ʜʝʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʷ. ʀʦʥʳ ʢʘʣʠʷ 

ʧʦʜʜʝʨʞʠʚʘʶʪ ʦʩʤʦʪʠʯʝʩʢʠʡ ʠ ʢʠʩʣʦʪʥʦ-ʦʩʥʦʚʥʦʡ ʛʦʤʝʦʩʪʘʟ ʢʣʝʪʢʠ, 

ʫʯʘʩʪʚʫʶʪ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʪʨʘʥʩʤʝʤʙʨʘʥʥʦʡ ʨʘʟʥʠʮʳ ʧʦʪʝʥʮʠʘʣʦʚ, 

ʘʢʪʠʚʠʟʠʨʫʶʪ ʩʠʥʪʝʟ ɸʊʌ, ʢʨʝʘʪʠʥʬʦʩʬʘʪʘ. ɸʤʠʥʦʢʠʩʣʦʪʘ ʛʠʩʪʠʜʠʥ 

ʷʚʣʷʝʪʩʷ ʧʨʠʨʦʜʥʦʡ ʣʦʚʫʰʢʦʡ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ, ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ, ʪʝʤ ʩʘʤʳʤ 

ʟʘʱʠʱʘʷ ʩʪʨʫʢʪʫʨʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʤʝʤʙʨʘʥ ʦʪ ʧʝʨʝʦʢʠʩʣʝʥʠʷ ʠ 

ʛʠʜʨʦʣʠʟʘ, ʧʨʝʜʦʪʚʨʘʱʘʷ ʠʭ ʜʝʛʨʘʜʘʮʠʶ. ʅʝʦʨʛʘʥʠʯʝʩʢʠʡ ʬʦʩʬʦʨ, 

ʦʙʨʘʟʫʶʱʠʡʩʷ ʧʦʩʣʝ ʛʠʜʨʦʣʠʟʘ ɸʊʌ, ʚʤʝʩʪʝ ʩ ʠʤʠʜʘʟʦʣʴʥʳʤ 

ʢʦʣʴʮʦʤ ʛʠʩʪʠʜʠʥʘ ʫʚʝʣʠʯʠʚʘʶʪ ʝʤʢʦʩʪʴ ʢʣʝʪʦʯʥʦʛʦ ʙʫʬʝʨʘ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʪʝʤ ʩʘʤʳʤ ʙʦʣʝʝ ʩʪʦʡʢʦʝ ʩʦʭʨʘʥʝʥʠʝ ʩʪʨʫʢʪʫʨʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʢʣʝʪʦʯʥʦʡ ʤʝʤʙʨʘʥʳ ʚ ʫʩʣʦʚʠʷʭ ʠʰʝʤʠʠ [8]. 

ɸʊʌ-ʣʦʥʛ ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ ʪʘʙʣʝʪʠʨʦʚʘʥʥʳʤ ʧʨʝʧʘʨʘʪʦʤ ʚ ʤʠʨʝ, 
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ʩʦʜʝʨʞʘʱʠʤ ʚ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ ʤʘʢʨʦʵʨʛʠʯʝʩʢʠʡ ʬʦʩʬʘʪ (ɸʊʌ) ʠ 

ʚʳʧʫʩʢʘʝʪʩʷ ʚ ʚʠʜʝ ʩʫʙʣʠʥʛʚʘʣʴʥʳʭ ʪʘʙʣʝʪʦʢ ʚ ʜʚʫʭ ʜʦʟʘʭ ï 10 ʤʛ ʠ 

20 ʤʛ ʘʢʪʠʚʥʦʛʦ ʚʝʱʝʩʪʚʘ, ʯʪʦ ʦʯʝʥʴ ʫʜʦʙʥʦ ʜʣʷ ʩʧʦʨʪʩʤʝʥʦʚ ʚ 

ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʇʨʠʤʝʥʝʥʠʝ ɸʊʌ-ʣʦʥʛ 

ʩʫʙʣʠʥʛʚʘʣʴʥʦ (ʧʦʜ ʷʟʳʢ) ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʧʝʨʚʠʯʥʳʡ ʵʬʬʝʢʪ 

ʯʝʨʝʟ 20-30 ʩʝʢ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʨʘʚʥʦ ʧʦ ʩʢʦʨʦʩʪʠ ʥʘʩʪʫʧʣʝʥʠʷ 

ʜʝʡʩʪʚʠʷ ʚʥʫʪʨʠʚʝʥʥʦʤʫ ʚʚʝʜʝʥʠʶ ʧʨʝʧʘʨʘʪʦʚ. ɹʦʣʴʰʠʤ ʧʨʝʠʤʫ-

ʱʝʩʪʚʦʤ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʧʦʜʦʙʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ, ʷʚʣʷʝʪʩʷ 

ʦʪʩʫʪʩʪʚʠʝ ʪʦʢʩʠʯʥʦʩʪʠ ʠ ʧʦʙʦʯʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʯʪʦ ʧʨʠʩʫʱʝ ʠʤʝʥʥʦ 

ʤʝʪʘʙʦʣʠʪʦʪʨʦʧʥʳʤ ʩʫʙʩʪʘʥʮʠʷʤ [9]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʳʝ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦʜʪʚʝʨʞʜʘʶʪ 

ʨʘʮʠʦʥʘʣʴʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʢʘʨʜʠʦʧʨʦʪʝʢʪʦʨʘ ɸʊʌ-

ʣʦʥʛ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʢʦʨʨʝʢʮʠʠ ʧʝʨʝʥʘʧʨʷʞʝʥʠʷ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʫ ʩʧʦʨʪʩʤʝʥʦʚ. 
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ʄɯʂʈʆɹɯʆʃʆɻɯʏʅɸ ʅɽɹɽɿʇɽʂɸ ʇʈʀ ɻɯʈʋɼʆʊɽʈɸʇɯɰ 

ʃʠʪʚʠʥʝʥʢʦ ʈ.ʆ. 

ɿʘʧʦʨʽʟʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʟʨʦʩʪʘʻ ʧʦʧʠʪ ʥʘ ʤʝʜʠʯʥʫ ʧôʷʚʢʫ (ʄʇ), ʷʢ ʜʞʝʨʝʣʦ 

ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ʄʇ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠ ʛʽʨʫʜʦʪʝʨʘʧʽʾ (ɻʊ) ʫ ʣʶʜʠʥʠ ʽ ʪʚʘʨʠʥ, ʚ 
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ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʙʽʦʣʦʛʽʾ, ʬʘʨʤʘʮʽʾ ʪʦʱʦ [1]. ʉʫʯʘʩʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʄʇ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʩʪʘʨʦʜʘʚʥʴʦʾ ʪʝʨʘʧʽʾ, ʜʣʷ ʣʽʢʫʚʘʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʣʠʰʝ ʄʇ, ʚʠʨʦʱʝʥʠʭ ʥʘ ʙʽʦʬʘʙʨʠʢʘʭ, ʷʢʽ ʧʨʦʡʰʣʠ 

ʩʫʚʦʨʠʡ ʢʘʨʘʥʪʠʥ, ʜʦ ʪʦʛʦ ʞ ʦʜʥʦʨʘʟʦʚʦ, ʟ ʥʘʩʪʫʧʥʦʶ ʫʪʠʣʽʟʘʮʽʻʶ [2]. 

ʗʢ ʚʽʜʦʤʦ, ʷʚʠʱʝ ʩʠʤʙʽʦʟʫ ï ʥʝʚʽʜôʻʤʥʠʡ ʢʦʤʧʦʥʝʥʪ ʽʩʥʫʚʘʥʥʷ 

ʙʽʣʴʰʦʩʪʽ ʪʚʘʨʠʥ ʪʘ ʨʦʩʣʠʥ. ʊʨʘʚʥʠʡ ʪʨʘʢʪ ʄʇ ʥʝ ʩʪʝʨʠʣʴʥʠʡ, ʘ 

ʟʘʩʝʣʝʥʠʡ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ. ɺʚʘʞʘʶʪʴ, ʱʦ ʪʨʠʚʘʣʝ ʛʦʣʦʜʫʚʘʥʥʷ ʄʇ 

(ʥʝ ʤʝʥʰʝ 3-4 ʤʽʩʷʮʽʚ) ï ʥʘʡʚʘʞʣʠʚʽʰʘ ʫʤʦʚʘ ʾʾ ʙʝʟʧʝʯʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ. ɿʘ ʜʘʥʠʤʠ ʙʽʣʴʰʦʩʪʽ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʫ 

H. medicinalis ʧʨʠʩʫʪʥʽʡ ʣʠʰʝ ʦʜʠʥ ʚʠʜ ʙʘʢʪʝʨʽʡ Aeromonas hydrophila, 

ʘ ʥʝ ʘʩʦʮʽʘʮʽʾ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʷʢ ʫ ʽʥʰʠʭ ʧôʷʚʦʢ. ɼʦʩʣʽʜʠ ʧʦ ʚʠʟʥʘʯʝʥʥʶ 

ʤʽʢʨʦʬʣʦʨʠ ʄʇ, ʚʠʨʦʱʝʥʠʭ ʥʘ ʙʽʦʬʘʙʨʠʢʘʭ, ʧʦʢʘʟʘʣʠ, ʱʦ ʚ ʾʾ 

ʦʨʛʘʥʽʟʤʽ ʧʨʠʩʫʪʥʷ ʙʘʢʪʝʨʽʷ-ʩʠʤʙʽʦʥʪ, ʱʦ ʥʘʣʝʞʠʪʴ ʜʦ A. veronii [1], 

ɸ. jandaei [3], Rikenella sp. [4]. ʗʢ ʚʽʜʦʤʦ, ɸ. veronii ʻ ʦʜʥʠʤ ʽʟ 3 

ʥʘʡʙʽʣʴʰ ʚʽʨʫʣʝʥʪʥʠʭ ʰʪʘʤʽʚ Aeromonas ʪʘ ʧʘʪʦʛʝʥʥʘ ʜʣʷ ʣʶʜʠʥʠ [5]. 

ʈʘʩʩʘʜʽʥʘ ʂ. ɺ. ʫ ʧʨʦʙʘʭ ʢʨʦʚʽ ʟ ʢʠʰʝʯʥʠʢʘ ʅ. medicinalis ʚʠʷʚʠʣʘ 

ʙʘʢʪʝʨʽʡ ɸ. hydrophila ʽ ʈ. mirabilis, ʘ ʚ ʧʨʦʙʘʭ ʩʣʠʟʫ ʟ ʧʦʚʝʨʭʥʽ ʾʭ ʪʽʣʘ ï 

ʈ. mirabilis, Staphylococcus saccharolyticus, S. ʽntermedius [6]. ɯʩʥʫʶʪʴ 

ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʚʠʜʽʣʝʥʥʷ ʟ ʪʽʣʘ H. medicinalis ʪʘ ʾʭ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʾ 

ʚʦʜʠ Candida ʘlbicans, C. guilliermondii, C. krusei ʽ C. tropicalis [7]. ɸʣʝ 

ʈʘʩʩʘʜʽʥʘ ʂ. ɺ. ʚʩʪʘʥʦʚʠʣʘ, ʱʦ ʚʦʜʘ ʦʙʨʦʙʣʝʥʘ ʄʇ ʥʝ ʥʝʩʝ 

ʙʽʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ, ʦʩʢʽʣʴʢʠ ʥʝ ʪʦʢʩʠʯʥʘ, ʥʝ ʤʽʩʪʠʪʴ ʧʘʪʦʛʝʥʥʦʾ 

ʤʽʢʨʦʬʣʦʨʠ, ʽ ʤʦʞʝ ʙʫʪʠ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟ 

ʣʽʢʫʚʘʣʴʥʦʶ ʤʝʪʦʶ [6]. ʇʘʨʘʟʠʪʠ ʢʨʦʚʽ (Thrombocytozoons, Rickettsia, 

Cercaria, Lankesterella ʪʦʱʦ), ʷʢʽ ʫʨʘʞʫʶʪʴ ʨʠʙ, ʟʝʤʥʦʚʦʜʥʠʭ, ʞʘʙ, ʱʦ 

ʨʘʟʦʤ ʽʟ ʪʝʧʣʦʢʨʦʚʥʠʤʠ ʪʚʘʨʠʥʘʤʠ ʻ ʜʞʝʨʝʣʦʤ ʾʞʽ ʜʣʷ ʄʇ, ʤʦʞʫʪʴ 

ʧʦʪʨʘʧʣʷʪʠ ʚ ʾʭ ʦʨʛʘʥʽʟʤ, ʘʣʝ ʚʦʥʠ ʥʝ ʧʘʪʦʛʝʥʥʽ ʜʣʷ ʣʶʜʠʥʠ. ɭ 

ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʽʥʬʽʢʫʚʘʥʥʷ ʧʨʠ ɻʊ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ 

Serratia marcescens [8] ʪʘ Vibrio fluvialis [9]. ɸ. hydrophila ʫ ʣʶʜʠʥʠ 

ʚʠʢʣʠʢʘʻ ʨʦʟʚʠʪʦʢ ʟʘʭʚʦʨʶʚʘʥʴ, ʟʦʢʨʝʤʘ, ʙʘʢʪʝʨʽʻʤʽʶ, ʜʽʘʨʝʶ, 

ʤʝʥʽʥʛʽʪ, ʧʥʝʚʤʦʥʽʶ ʪʦʱʦ [1, 10, 11]. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʚʩʷ 

ʽʥʪʝʨʝʩ ʜʦ ʮʴʦʛʦ ʤʽʢʨʦʦʨʛʘʥʽʟʤʫ, ʚʽʥ ʚʥʝʩʝʥʠʡ ʜʦ ʩʧʠʩʢʫ ʟʙʫʜʥʠʢʽʚ 

ʥʦʚʠʭ ʽʥʬʝʢʮʽʡ ʣʶʜʠʥʠ, ʱʦ ʤʘʶʪʴ ʪʝʥʜʝʥʮʽʶ ʜʦ ʧʦʰʠʨʝʥʥʷ. ɺʽʜʦʤʽ 

ʨʽʟʥʽ ʰʪʘʤʠ ʙʘʢʪʝʨʽʾ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʩʚʦʾʤʠ ʦʟʥʘʢʘʤʠ ʽ 

ʧʘʪʦʛʝʥʥʽʩʪʶ. ɸ. hydrophila ʚʠʷʚʣʝʥʦ ʥʝ ʣʠʰʝ ʫ ʚʽʜʢʨʠʪʠʭ ʚʦʜʦʡʤʘʭ, ʘ 

ʡ ʫ ʧʠʪʥʽʡ ʚʦʜʽ, ʧʨʦʜʫʢʪʘʭ ʭʘʨʯʫʚʘʥʥʷ [12, 13]. ɸʣʝ ʰʪʘʤʠ, ʚʠʜʽʣʝʥʽ ʟ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʚʠʜʽʣʝʥʠʭ ʽʟ ʪʢʘʥʠʥ ʪʘ 

ʨʽʜʠʥ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ [1].  

ʇʘʪʦʛʝʥʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ɸ. hydrophila ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʨʦʜʫʢʮʽʻʶ 

ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʬʘʢʪʦʨʽʚ ʚʽʨʫʣʝʥʪʥʦʩʪʽ. ɿôʷʩʦʚʘʥʦ, ʱʦ ʚʘʞʢʽʩʪʴ, 

ʧʦʰʠʨʝʥʥʷ ʪʘ ʨʝʟʫʣʴʪʘʪ ʽʥʬʝʢʮʽʡʥʦ-ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚʠʟʥʘʯʘʶʪʴʩʷ 
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ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʟʙʫʜʥʠʢʘ ʽ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ 

ʤʘʢʨʦʦʨʛʘʥʽʟʤʫ [14]. ɺʚʘʞʘʶʪʴ, ʱʦ ʧʨʠʩʫʪʥʽʩʪʴ A. hydrophila ʚ 

ʪʨʘʚʥʦʤʫ ʪʨʘʢʪʽ ʄʇ ʦʙʫʤʦʚʣʶʻ ʨʠʟʠʢ ʟʘʨʘʞʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʧʨʠ ɻʊ [15]. 

ʌʘʢʪʠʯʥʦ, ʧʨʠ ʢʦʞʥʦʤʫ ʫʢʫʩʽ ʄʇ ʽʩʥʫʻ ʽʤʦʚʽʨʥʽʩʪʴ ʚʚʝʜʝʥʥʷ ʙʘʢʪʝʨʽʡ ʫ 

ʪʢʘʥʠʥʠ ʟ ʧʦʛʘʥʦʶ ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʻʶ. ʋ ʣʽʪʝʨʘʪʫʨʽ ʦʧʠʩʘʥʦ ʚʠʧʘʜʢʠ 

ʨʦʟʚʠʪʢʫ ʽʥʬʝʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ, ʩʧʨʠʯʠʥʝʥʽ ʧʦʩʪʘʥʦʚʢʦʶ ʄʇ ʫ 

ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʡ ʧʝʨʽʦʜ [16, 17]. ʋʩʢʣʘʜʥʝʥʥʷʤ ɻʊ ʤʦʞʝ ʙʫʪʠ 

ʧʨʠʩʪʘʚʦʯʥʘ ʨʝʘʢʮʽʷ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʨʦʟʚʠʪʢʦʤ ʚʦʛʥʠʱʘ 

ʟʘʧʘʣʝʥʥʷ ʚ ʜʽʣʷʥʮʽ ʧʨʠʩʪʘʚʢʠ ʄʇ, ʣʽʤʬʘʜʝʥʽʪʦʤ, ʧʨʦʧʘʩʥʠʮʝʶ, 

ʽʥʪʦʢʩʠʢʘʮʽʡʥʠʤ ʩʠʥʜʨʦʤʦʤ [18]. ɯʩʥʫʶʪʴ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʟʘʨʘʞʝʥʥʷ 

ʚʽʜ ʄʇ ʧʽʩʣʷ ʦʧʝʨʘʪʠʚʥʠʭ ʚʪʨʫʯʘʥʴ, ʢʦʣʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʠʩʦʢʘ 

ʛʽʧʦʢʩʽʷ ʪʢʘʥʠʥ ʪʘ ʨʽʟʢʦ ʧʨʠʛʥʽʯʝʥʠʡ ʤʽʩʮʝʚʠʡ ʽʤʫʥʽʪʝʪ. ʊʘʢ, ʧʦʢʘʟʘʥʦ, 

ʱʦ ʫ ʮʴʦʤʫ ʨʘʟʽ ʨʽʚʝʥʴ ʽʥʬʽʢʫʚʘʥʥʷ ʧʨʠ ɻʊ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 2,4 ʜʦ 20% 

[16, 17]. ʊʷʞʢʽʩʪʴ ʫʩʢʣʘʜʥʝʥʴ ʚʘʨʽʶʻʪʴʩʷ ʚʽʜ ʣʝʛʢʠʭ (ʮʝʣʶʣʽʪ) ʜʦ ʙʽʣʴʰ 

ʩʝʨʡʦʟʥʠʭ ʽʥʬʝʢʮʽʡ (ʘʙʩʮʝʩ, ʥʝʢʨʦʟ ʪʢʘʥʠʥ, ʩʝʧʪʠʮʝʤʽʷ, ʤʝʥʽʥʛʽʪ). ʋ 

ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ, ʽʥʬʝʢʮʽʷ ʧʦʯʠʥʘʻʪʴʩʷ ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 10 ʜʥʽʚ, ʘ 

ʽʥʢʦʣʠ ʤʦʞʝ ʟôʷʚʠʪʠʩʷ ʯʝʨʝʟ ʢʽʣʴʢʘ ʪʠʞʥʽʚ ʧʽʩʣʷ ʧʨʠʩʪʘʚʢʠ ʄʇ [19]. 

ʇʨʝʚʝʥʪʠʚʥʘ ʘʥʪʠʙʽʦʪʠʢʦʪʝʨʘʧʽʷ ʪʘ ʦʙʨʦʙʢʘ ʤʽʩʮʷ ʫʢʫʩʫ ʘʥʪʠʙʽʦʪʠʢʘʤʠ 

ʟʥʠʞʫʻ ʤʦʞʣʠʚʽʩʪʴ ʽʥʬʽʢʫʚʘʥʥʷ ʧʨʠ ɻʊ [20-22]. ɼʣʷ ʫʥʠʢʥʝʥʥʷ 

ʽʥʬʽʢʫʚʘʥʥʷ ʣʶʜʠʥʠ ʪʘʢʦʞ ʧʨʦʧʦʥʫʶʪʴ, ʧʝʨʝʜ ʪʝʨʘʧʝʚʪʠʯʥʠʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʥʫʨʶʚʘʪʠ ʄʇ ʫ ʨʦʟʯʠʥʠ ʘʥʪʠʙʽʦʪʠʢʽʚ [21, 22]. 

ɺʠʜʘʣʝʥʥʷ ʧôʷʚʦʢ ʚʨʫʯʥʫ ʧʨʠ ɻʊ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʠʥʠʢʥʝʥʥʷ 

ʥʝʚʝʣʠʢʠʭ ʬʣʝʛʤʦʥ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʜʞʝʨʝʣʦʤ ʽʥʬʝʢʮʽʾ. ʋ ʚʠʧʘʜʢʫ 

ʩʝʧʩʠʩʫ ʚ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ ʧʽʩʣʷ ʧʨʠʩʪʘʚʢʠ ʄʇ, ʧʨʠ 

ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʦʤʫ ʘʥʘʣʽʟʽ ʚʠʷʚʣʷʣʠ ɸ. veronii [20].  

ɺʚʘʞʘʶʪʴ, ʱʦ ʙʘʢʪʝʨʽʷ-ʩʠʤʙʽʦʥʪ Aeromonas ʄʇ ʢʦʨʠʩʥʘ ʜʣʷ ʾʾ 

ʦʨʛʘʥʽʟʤʫ, ʦʩʢʽʣʴʢʠ ʻ ʥʦʩʽʻʤ ʘʥʪʠʢʦʘʛʫʣʷʮʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʙʝʨʝ ʫʯʘʩʪʴ 

ʫ ʧʨʦʮʝʩʘʭ ʪʨʘʚʣʝʥʥʷ, ʧʦʧʝʨʝʜʞʘʻ ʨʦʟʤʥʦʞʝʥʥʷ ʽʥʰʠʭ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʧʦʪʨʘʧʣʷʶʪʴ ʨʘʟʦʤ ʽʟ ʢʨʦʚôʶ ʭʚʦʨʠʭ ʪʚʘʨʠʥ [1, 6]. 

ʊʘʢ, ʫ ʧʝʨʰʽ ʛʦʜʠʥʠ ʧʽʩʣʷ ʭʘʨʯʫʚʘʥʥʷ ʄʇ ʚ ʾʾ ʰʣʫʥʢʦʚʽʡ ʢʠʰʮʽ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ Aeromonas, ʱʦ ʩʪʚʦʨʶʻ ʥʝʩʧʨʠʷʪʣʠʚʝ 

ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʨʦʟʚʠʪʢʫ ʽʥʰʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ʇʨʠ ʪʨʠʚʘʣʦʤʫ 

ʛʦʣʦʜʫʚʘʥʥʽ ʯʫʞʝʨʽʜʥʽ ʙʘʢʪʝʨʽʾ ʟʥʝʰʢʦʜʞʫʶʪʴʩʷ, ʘ ʪʠʪʨ Aeromonas 

ʟʥʠʞʫʻʪʴʩʷ [1]. ʆʢʨʽʤ ʪʦʛʦ, ʤʽʞ ʄʇ ʪʘ ʾʾ ʢʠʰʝʯʥʦʶ ʤʽʢʨʦʬʣʦʨʦʶ ʽʩʥʫʻ 

ʩʢʣʘʜʥʘ ʩʠʩʪʝʤʘ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥ. ɿʘʣʦʟʠ ʧôʷʚʢʠ ʧʨʦʜʫʢʫʶʪʴ ʽʥʛʽʙʽʪʦʨʠ 

ʧʨʦʪʝʾʥʘʟ (ʝʛʣʽʥʠ, ʙʜʝʣʽʥʠ), ʷʢʽ ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʰʚʠʜʢʽʡ ʧʨʦʣʽʬʝʨʘʮʽʾ 

ʝʥʜʦʩʠʤʙʽʦʥʪʽʚ. ɺʽʜʦʤʦ, ʱʦ ʜʝʩʪʘʙʽʣʘʟʘ ʩʣʠʥʠ ʄʇ ʟʜʽʡʩʥʶʻ 

ʙʘʢʪʝʨʠʮʠʜʥʠʡ ʚʧʣʠʚ ʱʦʜʦ Aeromonas [1, 6]. 

ʆʢʨʽʤ ʽʥʬʝʢʮʽʡʥʠʭ, ʤʦʞʣʠʚʽ ʡ ʽʥʰʽ ʫʩʢʣʘʜʥʝʥʥʷ, ʧʦʚôʷʟʘʥʽ ʟ 

ʧôʷʚʢʘʤʠ: ʢʨʦʚʦʪʝʯʽ, ʘʥʝʤʽʾ, ʦʙʩʪʨʫʢʮʽʷ ʚʝʨʭʥʽʭ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ, 

ʘʣʝʨʛʽʯʥʽ ʧʨʦʷʚʠ ʪʦʱʦ. ʊʘʢʠʤ ʯʠʥʦʤ, ʫʩʢʣʘʜʥʝʥʥʷ ʧʽʩʣʷ ɻʊ, ʟʦʢʨʝʤʘ 
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ʽʥʬʝʢʮʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʥʝ ʟʘʚʞʜʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴʩʷ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ. ɺʚʘʞʘʻʤʦ, ʱʦ ʚʦʥʠ ʧʦʚôʷʟʘʥʽ ʟ ʚʪʦʨʠʥʥʠʤ 

ʽʥʬʽʢʫʚʘʥʥʷʤ, ʭʦʯʘ ʥʝ ʤʦʞʥʘ ʚʠʢʣʶʯʠʪʠ ʙʘʢʪʝʨʽʘʣʴʥʦʛʦ ʫʩʢʣʘʜʥʝʥʥʷ ʫ 

ʦʩʽʙ ʟ ʦʩʣʘʙʣʝʥʠʤ ʽʤʫʥʽʪʝʪʦʤ. ʋ ʣʽʪʝʨʘʪʫʨʽ ʟʛʘʜʫʻʪʴʩʷ ʧʨʦ 

ʧʨʦʪʠʤʽʢʨʦʙʥʫ ʽ ʙʘʢʪʝʨʽʦʩʪʘʪʠʯʥʫ ʜʽʶ ʦʢʨʝʤʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʩʣʠʥʠ, 

ʘʥʪʠʤʽʢʨʦʙʥʠʭ ʧʝʧʪʠʜʽʚ, ʘʥʪʠʙʽʦʪʠʢʦʧʦʜʽʙʥʠʭ ʨʝʯʦʚʠʥ ʄʇ. ʊʦʤʫ 

ʨʦʟʛʣʷʥʫʪʝ ʧʠʪʘʥʥʷ ʻ ʮʽʢʘʚʠʤ ʽʟ ʧʨʘʢʪʠʯʥʦʾ ʪʘ ʥʘʫʢʦʚʦʾ ʪʦʯʢʠ ʟʦʨʫ. 
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ɹɯʆʍɯʄɯʏʅɯ ɺʀʄʆɻʀ ɼʆ ʉʂʃɸɼʋ ɺʆɼʀ, ʗʂɸ 
ɺʀʂʆʈʀʉʊʆɺʋɭʊʔʉʗ ɼʃʗ ʇʈʆɺɽɼɽʅʅʗ  

ʇʈʆʎɽɼʋʈʀ ɻɽʄʆɼɯɸʃɯɿʋ 

ʄʘʟʫʨʝʥʢʦ ʊ.ɭ., ʇʝʪʨʶʢ ʉ.ɭ. 

ʅʞ̔ʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ʄ. ɻʦʛʦʣʷ 

 

ʋʧʨʦʜʦʚʞ ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠʣʽʪʴ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʭʚʦʨʦʙ ʥʠʨʦʢ: ʽʥʬʝʢʮʽʡ ʩʝʯʦʚʠʚʽʜʥʠʭ ʰʣʷʭʽʚ, 

ʭʨʦʥʽʯʥʦʛʦ ʧʽʻʣʦʥʝʬʨʠʪʫ, ʚʪʦʨʠʥʥʠʭ ʥʝʬʨʦʧʘʪʽʡ (ʦʩʦʙʣʠʚʦ 

ʟʫʤʦʚʣʝʥʠʭ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ I ʽ II ʪʠʧʽʚ), ʪʦ ʱʦ. ʅʘ ʜʘʥʠʡ ʯʘʩ 

ʥʘʣʽʯʫʻʪʴʩʷ ʙʣʠʟʴʢʦ 450 ʪʠʩ. ʩʧʽʚʚʽʪʯʠʟʥʠʢʽʚ ʽʟ ʭʨʦʥʽʯʥʠʤʠ ʭʚʦʨʦʙʘʤʠ 

ʥʠʨʦʢ, ʟ ʷʢʠʭ ʙʣʠʟʴʢʦ 20 ʪʠʩ. ʧʦʪʨʝʙʫʶʪʴ ʧʨʦʚʝʜʝʥʥʷ ʛʝʤʦʜʽʘʣʽʟʫ. [6] ʋ 

ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ ʽʥʪʝʛʨʦʚʘʥʝ ʣʽʢʫʚʘʥʥʷ ʜʘʻ ʟʤʦʛʫ ʧʨʦʜʦʚʞʠʪʠ ʞʠʪʪʷ 

ʭʚʦʨʠʤ ʟ ʥʝʜʽʘʙʝʪʠʯʥʠʤ ʫʨʘʞʝʥʥʷʤ ʥʠʨʦʢ ʫ ʩʝʨʝʜʥʴʦʤʫ ʥʘ  

20ï25 ʨʦʢʽʚ, ʟ ʜʽʘʙʝʪʠʯʥʠʤ ï ʥʘ 12ï15. ʉʝʨʝʜʥʽʡ ʚʽʢ ʧʘʮʽʻʥʪʽʚ ʥʘ ʜʽʘʣʽʟʽ 

ʚ ɭʚʨʦʧʽ ï 64 ʨʦʢʠ, ʜʦ 20 % ʪʘʢʠʭ ʭʚʦʨʠʭ ʤʘʶʪʴ ʚʽʢ ʧʦʥʘʜ 75 ʨʦʢʽʚ. ɺ 

ʋʢʨʘʾʥʽ ʩʝʨʝʜʥʽʡ ʚʽʢ ʧʘʮʽʻʥʪʘ ʥʘ ʜʽʘʣʽʟʽ ï 42 ʨʦʢʠ. ɿʘ ʜʘʥʠʤʠ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʨʝʻʩʪʨʫ ʭʚʦʨʠʭ ʥʘ ʍʍʅ, ʩʪʘʥʦʤ ʥʘ 01.01.2017 ʨʦʢʫ, ʚ 

ʋʢʨʘʾʥʽ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 465641 ʭʚʦʨʠʭ ʥʘ ʍʍʅ I-V ʩʪʘʜʽʡ. [5] 

ɼʽʘʣʽʟ ʮʝ ʧʨʦʮʝʩ ʚʠʜʘʣʝʥʥʷ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʨʝʯʦʚʠʥ ʟ ʦʜʥʦʛʦ 

ʢʦʣʦʾʜʥʦʛʦ ʪʘ/ʘʙʦ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʦʛʦ ʨʦʟʯʠʥʫ ʚ ʽʥʰʠʡ ʯʝʨʝʟ 

ʥʘʧʽʚʧʨʦʥʠʢʥʫ ʤʝʤʙʨʘʥʫ ʰʣʷʭʦʤ ʜʠʬʫʟʽʾ.  

ɺʦʜʘ ʻ ʧʨʦʜʫʢʮʽʻʶ, ʱʦ ʥʘʡʙʽʣʴʰ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ 

ʬʘʨʤʘʮʽʾ ʟ ʨʽʟʥʦʶ ʤʝʪʦʶ: ʷʢ ʜʦʧʦʤʽʞʥʘ ʨʝʯʦʚʠʥʘ ʚ ʩʢʣʘʜʽ ʣʽʢʘʨʩʴʢʠʭ 
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ʟʘʩʦʙʽʚ  ʽ ʷʢ ʨʦʟʯʠʥʥʠʢ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʧʨʝʧʘʨʘʪʽʚ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʷʢ 

ʨʦʟʯʠʥʥʠʢ ʧʨʠ ʩʠʥʪʝʟʽ ʘʢʪʠʚʥʠʭ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʽʥʛʨʝʜʽʻʥʪʽʚ ʽ 

ʚʠʨʦʙʥʠʮʪʚʽ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ. ɺʠʤʦʛʠ ʜʦ ʷʢʦʩʪʽ ʚʦʜʠ ʟʘʣʝʞʘʪʴ ʚʽʜ ʾʾ 

ʧʨʠʟʥʘʯʝʥʥʷ ʽ ʚʩʪʘʥʦʚʣʝʥʽ ʫ ʬʘʨʤʘʢʦʧʝʡʥʠʭ ʤʦʥʦʛʨʘʬʽʷʭ. ʉʣʽʜ ʪʘʢʦʞ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʩʬʝʨʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʦʜʠ ʟʘʣʝʞʠʪʴ ʥʝ ʪʽʣʴʢʠ ʚʽʜ ʾʾ 

ʷʢʦʩʪʽ, ʘʣʝ ʡ ʚʽʜ ʩʧʦʩʦʙʫ ʚʠʛʦʪʦʚʣʝʥʥʷ. [2] 

ʆʩʥʦʚʦʶ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʜʽʘʣʽʟʫʶʯʦʛʦ ʨʦʟʯʠʥʫ ʻ ʚʦʜʦʧʨʦʚʽʜʥʘ 

ʚʦʜʘ, ʱʦ ʧʨʦʡʰʣʘ ʙʘʛʘʪʦʩʪʫʧʝʥʝʚʫ ʦʯʠʩʪʢʫ ʚʽʜ ʭʽʤʽʯʥʠʭ ʜʦʤʽʰʦʢ, 

ʙʘʢʪʝʨʽʡ ʽ ʝʥʜʦʪʦʢʩʠʥʽʚ ʽ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʚʦʜʠ ʜʣʷ ʛʝʤʦʜʽʘʣʽʟʫ. 

ʂʦʥʪʨʦʣʴ ʷʢʦʩʪʽ ʦʯʠʱʝʥʥʷ ʚʦʜʠ ʦʭʦʧʣʶʻ ʜʚʘ ʘʩʧʝʢʪʠ: ʦʜʠʥ - ʮʝ ʭʽʤʽʯʥʘ 

ʯʠʩʪʦʪʘ, ʘ ʜʨʫʛʠʡ - ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʘ ʯʠʩʪʦʪʘ. ʍʽʤʽʯʥʘ ʪʘ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʘ 

ʯʠʩʪʦʪʘ ʚʦʜʠ ʜʣʷ ʜʽʘʣʽʟʫ ʧʦʚʠʥʥʽ ʨʝʛʫʣʷʨʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠʩʷ. [1] 

ɺʦʜʫ ʦʯʠʱʝʥʫ ʦʜʝʨʞʫʶʪʴ ʽʟ ʚʦʜʠ ʧʠʪʥʦʾ ʜʠʩʪʠʣʷʮʽʻʶ, ʽʦʥʥʠʤ 

ʦʙʤʽʥʦʤ, ʟʚʦʨʦʪʥʠʤ ʦʩʤʦʩʦʤ ʘʙʦ ʙʫʜʴ-ʷʢʠʤ ʽʥʰʠʤ ʩʧʦʩʦʙʦʤ. ɼʣʷ ʚʦʜʠ 

ʦʯʠʱʝʥʦʾ ʩʪʚʦʨʶʶʪʴʩʷ ʫʤʦʚʠ, ʱʦ ʟʘʧʦʙʽʛʘʶʪʴ ʨʦʩʪʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʽ 

ʜʦʟʚʦʣʷʶʪʴ ʫʥʠʢʥʫʪʠ ʙʫʜʴ-ʷʢʦʛʦ ʽʥʰʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ.  

ɿʛʽʜʥʦ ʟ ʧʨʦʪʦʢʦʣʦʤ ʢʦʥʪʨʦʣʶ ʭʽʤʽʯʥʦʾ ʪʘ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ 

ʚʦʜʠ ʜʣʷ ʛʝʤʦʜʽʘʣʽʟʫ, ʢʦʥʪʨʦʣʴ ʧʨʦʚʦʜʠʪʴʩʷ ʫ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ ʟ 

ʚʽʜʧʦʚʽʜʥʦʶ ʯʘʩʪʦʪʦʶ. ʑʦʜʝʥʥʦʛʦ ʢʦʥʪʨʦʣʶ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʠʤʘʛʘʶʪʴ 

ʥʘʩʪʫʧʥʽ ʨʝʯʦʚʠʥʠ: ʟʘʛʘʣʴʥʠʡ ʭʣʦʨ ï 0,1 ʤʛ/ʣ (0,0025 ʤʤʦʣʴ/ʣ), ʢʘʣʴʮʽʡ 

ï 2 ʤʛ/ʣ (0,05 ʤʤʦʣʴ/ʣ), ʤʘʛʥʽʡ - 4 ʤʛ/ʣ (0,15ʤʤʦʣʴ/ʣ), ʢʘʣʽʡ - 8ʤʛ/ʣ 

(0,2ʤʤʦʣʴ/ʣ), ʥʘʪʨʽʡ ï 70 ʤʛ/ʣ (3,0 ʤʤʦʣʴ/ʣ).  

ʋ ʪʘʙʣʠʮʽ ˉ1 ʥʘʚʝʜʝʥʦ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʽ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʷʢʽ ʤʦʞʫʪʴ ʟʥʘʭʦʜʠʪʠʩʴ ʫ ʚʦʜʽ ʜʣʷ 

ʛʝʤʦʜʽʘʣʽʟʫ/ʛʝʤʦʬʽʣʴʪʨʘʮʽʾ ʟ ʯʘʩʪʦʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ 1 ʨʘʟ ʥʘ ʨʽʢ. [7]. 

ʊʘʙʣʠʮʷ ˉ1.  
ʍʽʤʽʯʥʽ ʝʣʝʤʝʥʪʠ ʄʘʢʩʠʤʘʣʴʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ (ʤʛ/ʣ) 

ʈʪʫʪʴ  0,0002 

ɹʝʨʠʣʽʡ  0,0004 

ʉʚʠʥʝʮʴ  0,005 

ɸʣʶʤʽʥʽʡ  0,01 

ʄʽʜʴ  0,1 

ʎʠʥʢ 0,1 

ɹʘʨʽʡ  0,1 

ʌʪʦʨʠʜ  0,2 

ʂʘʜʤʽʡ  0,001 

ʊʘʣʽʡ  0,002 

ʉʨʽʙʣʦ  0,005 

ʄʠʰôʷʢ 0,005 

ʉʫʨʤʘ  0,006 

ʍʨʦʤ  0,014 

ʉʝʣʝʥ  0,09 

ʅʽʪʨʘʪʠ  2 

ʉʫʣʴʬʘʪʠ  100 
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ɻʨʘʥʠʯʥʽ ʟʥʘʯʝʥʥʷ ʧʠʪʦʤʦʾ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʦʩʪʽ ʜʣʷ ʧʝʚʥʠʭ 

ʟʥʘʯʝʥʴ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ ˉ2. [4] 

 

ʊʘʙʣʠʮʷ ˉ2 

ʊʝʤʧʝʨʘʪʫʨʘ (ʛʨʘʜ.C) 
ʇʠʪʦʤʘ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʽʩʪʴ 

(ʤʢʉʤĀʩʤ) 

0 2,4 

10 3,6 

20 4,3 

25 5,1 

30 5,4 

40 6,5 

50 7,1 

60 8,1 

70 9,1 

75 9,7 

80 9,7 

90 9,7 

100 10,2 

 

ʉʫʭʠʡ ʟʘʣʠʰʦʢ. ʅʝ ʙʽʣʴʰʝ 0.001%, ʪʦʙʪʦ ʤʘʩʘ ʩʫʭʦʛʦ ʟʘʣʠʰʢʫ ʥʝ 

ʤʘʻ ʧʝʨʝʚʠʱʫʚʘʪʠ 1 ʤʛ ʥʘ 100 ʤʣ ʚʦʜʠ [1]. 

ɺʝʣʠʯʝʟʥʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʨʽʚʥʽ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʾ ʯʠʩʪʦʪʠ ʚʦʜʠ 

ʜʣʷ ʛʝʤʦʜʽʘʣʽʟʫ/ʛʝʤʦʜʽʘʬʽʣʴʪʨʘʮʽʾ ʜʘʥʥʽ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ ˉ3. 

 

ʊʘʙʣʠʮʷ ˉ3 

ʇʦʢʘʟʥʠʢʠ ʯʠʩʪʦʪʠ 
ʋʣʴʪʨʘ ʯʠʩʪʘ 

ʚʦʜʘ 

ʄʽʢʨʦʙʥʘ ʢʦʥʪʘʤʽʥʘʮʽʷ (ʢʦʣʦʥʽʡ ʫʪʚʦʨʶʶʯʠʭ ʦʜʠʥʠʮʴ/ʤʣ) <0,1 

ɹʘʢʪʝʨʽʘʣʴʥʽ ʝʥʜʦʪʦʢʩʠʥʠ (ʤʽʞʥʘʨʦʜʥʠʭ ʦʜʠʥʠʮʴ/ʤʣ) <0,03 

ʂʦʥʪʨʦʣʴ ʧʦʧʝʨʝʜʥʴʦʛʦ ʦʯʠʱʝʥʥʷ ʚʦʜʠ ʚʠʢʦʥʫʻʪʴʩʷ ʱʦʜʝʥʥʦ 

ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʜʽʘʣʽʟʫ ʰʣʷʭʦʤ ʚʠʤʽʨʶʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʭʣʦʨʫ ʫ ʚʦʜʽ 

ʧʽʩʣʷ ʚʫʛʽʣʴʥʦʛʦ ʬʽʣʴʪʨʫ ʪʘ ʞʦʨʩʪʢʦʩʪʽ ʚʦʜʠ ʧʽʩʣʷ ʧʦʤôʷʢʰʫʚʘʯʘ 

(<1ʤʛ/ʣ). ɽʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʟʚʦʨʦʪʥʦʛʦ ʦʩʤʦʩʫ ʦʮʽʥʶʻʪʴʩʷ 

ʱʦʜʝʥʥʦ ʰʣʷʭʦʤ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʜʫʢʪʠʚʥʦʩʪʽ (ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʽ 

ʟʥʘʯʝʥʥʷ ʜʣʷ 30(ʤʢʉʤ/ʩʤ). ʇʽʩʣʷ ʧʦʯʘʪʢʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʠʩʪʝʤʠ 

ʧʽʜʛʦʪʦʚʢʠ ʚʦʜʠ, ʧʽʩʣʷ ʨʝʤʦʥʪʥʠʭ ʪʘ ʱʦʨʽʯʥʠʭ ʨʝʛʣʘʤʝʥʪʥʠʭ ʨʦʙʽʪ 

ʢʦʥʪʨʦʣʴ ʚʠʢʦʥʫʻʪʴʩʷ ʱʦʤʽʩʷʮʷ ʚʧʨʦʜʦʚʞ 3-ʭ ʤʽʩʷʮʽʚ [7]. 

ʋ ʨʘʟʽ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʷʢʦʩʪʽ ʟʘʟʥʘʯʝʥʠʤ ʧʘʨʘʤʝʪʨʘʤ ʚʦʜʠ ʜʣʷ 

ʛʝʤʦʜʽʘʣʽʟʫ, ʧʨʦʮʝʜʫʨʘ ʥʝ ʧʨʦʚʦʜʠʪʴʩʷ ʪʘ ʧʨʠʡʤʘʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʽ 

ʟʘʭʦʜʠ ʜʣʷ ʫʩʫʥʝʥʥʷ ʧʨʠʯʠʥ. ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʽ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʚʦʜʽ ʜʣʷ ʜʽʘʣʽʟʫ ʪʘ ʯʘʩʪʦʪʘ ʾʭ ʜʦʩʣʽʜʞʝʥʥʷ [3]. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 
1. ɺʦʜʘ ʚʠʩʦʢʦʦʯʠʱʝʥʘ // ɼʝʨʞʘʚʥʘ ʌʘʨʤʘʢʦʧʝʷ ʋʢʨʘʾʥʠ. ï 1-ʝ ʚʠʜ. ï ɼʦʧ. 4. ï 
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ʍʘʨʢʽʚ: ɼʝʨʞ. ʧʽʜʧ-ʚʦ çʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʠʡ ʬʘʨʤʘʢʦʧʝʡʥʠʡ ʮʝʥʪʨ ʷʢʦʩʪʽ 
ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚè, 2011. ï ʉ. 382 ï 384. 

2. ʉʪʘʥʜʘʨʪ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʜʦʨʦʩʣʠʤ ʭʚʦʨʠʤ ʥʝʬʨʦʣʦʛʽʯʥʦʛʦ ʧʨʦʬʽʣʶ: 
ʥʘʢʘʟ ʄʆɿ ʋʢʨʘʾʥʠ ʚʽʜ 30.09.2003 ʨ. ˉ 65 / 462 [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï 
 ʈʝʞʠʤ ʜʦʩʪʫʧʫ : https://moz.gov.ua/ua/portal/dn_20030930_462.html. 

3. ʄʝʜʠʢʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʘ ʜʦʧʦʤʦʛʘ ʭʚʦʨʠʤ ʥʝʬʨʦʣʦʛʽʯʥʦʛʦ ʧʨʦʬʽʣʶ 2009-2012, 
ʱʦ ʨʦʙʠʪʠ ʜʘʣʽ? / ʄ. ʆ. ʂʦʣʝʩʥʠʢ, ʅ. ʆ. ʉʘʡʜʘʢʦʚʘ, ʅ. ɯ. ʂʦʟʣʶʢ,  
ʉ. ʉ. ʅʽʢʦʣʘʻʥʢʦ // ʋʢʨʘʾʥʩʴʢʠʡ ʞʫʨʥʘʣ ʥʝʬʨʦʣʦʛʽʾ ʽ ʜʽʘʣʽʟʫ. ï 2013. ï ˉ 3. ï  
ʉ. 3ï14. 

4. ʄʽʥʽʩʪʝʨʩʪʚʦ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʋʢʨʘʾʥʠ ʥʘʢʘʟ ʚʽʜ 20.07.2006 N 500 ʇʨʦ 
ʟʘʪʚʝʨʜʞʝʥʥʷ ʇʝʨʝʣʽʢʽʚ ʥʘʟʚ ʣʽʢʘʨʩʴʢʠʭ ʬʦʨʤ ʪʘ ʫʧʘʢʦʚʦʢ ʜʣʷ ʣʽʢʘʨʩʴʢʠʭ 
ʟʘʩʦʙʽʚ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
https://zakon.rada.gov.ua/rada/show/ v0500282-06 

5. ʅʘʮʽʦʥʘʣʴʥʠʡ ʨʝʻʩʪʨ ʭʚʦʨʠʭ ʥʘ ʭʨʦʥʽʯʥʫ ʭʚʦʨʦʙʫ ʥʠʨʦʢ: 2017 ʨʽʢ / ʫʢʣʘʜ. ʅ.ɯ. 
ʂʦʟʣʶʢ, ʉ.ʉ. ʅʽʢʦʣʘʻʥʢʦ; ɼʝʨʞʘʚʥʘ ʫʩʪʘʥʦʚʘ çɯʥʩʪʠʪʫʪ ʥʝʬʨʦʣʦʛʽʾ ʅɸʄʅ 
ʋʢʨʘʾʥʠè; ʛʦʣ. ʨʝʜ. ʄ.ʆ. ʂʦʣʝʩʥʠʢ. ï ʂ., 2018. 

6. ʉʪʘʥʜʘʨʪʠ ʥʝʬʨʦʣʦʛʽʯʥʦʾ ʜʦʧʦʤʦʛʠ: ʢʣʽʥʽʯʥʘ ʥʘʩʪʘʥʦʚʘ, ʤʝʜʠʯʥʠʡ ʩʪʘʥʜʘʨʪ 
ʪʘ ʧʨʦʪʦʢʦʣʠ ʣʽʢʫʚʘʥʥʷ ʤʝʪʦʜʦʤ ʛʝʤʦʜʽʘʣʽʟʫ / ʟʘ ʨʝʜ. ʄ. ʆ. ʂʦʣʝʩʥʠʢʘ // 
ɼʦʚʽʜʥʠʢ ʣʽʢʘʨʷ çʅʝʬʨʦʣʦʛè ï ʂ. : ʊʆɺ çɼʦʢʪʦʨ-ʄʝʜʽʘè, 2011. ï 180 ʩ. 

7. ʇʨʦʪʦʢʦʣ ʢʦʥʪʨʦʣʶ ʭʽʤʽʯʥʦʾ ʪʘ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʚʦʜʠ ʜʣʷ ʛʝʤʦʜʽʘʣʽʟʫ 
/ ʛʝʤʦʜʽʘʬʽʣʴʪʨʘʮʽʾ / ʃ.ʄ. ʉʥʽʩʘʨ, ʃ.ʆ. ʃʽʢʩʫʥʦʚʘ. ɼʝʨʞʘʚʥʘ ʫʩʪʘʥʦʚʘ 
çɯʥʩʪʠʪʫʪ ʥʝʬʨʦʣʦʛʽʾ ʅɸʄʅ ʋʢʨʘʾʥʠè // ʋʢʨʘʾʥʩʴʢʠʡ ʞʫʨʥʘʣ ʥʝʬʨʦʣʦʛʽʾ ʪʘ 
ʜʽʘʣʽʟʫ ˉ3 (59) 2018, ʂʠʾʚ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
Downloads/Uzhn_2018_3_2%20(1). 

 

 
ɺʀɿʅɸʏɽʅʅʗ ʄʋʊɸɻɽʅʅʆɰ ɸʂʊʀɺʅʆʉʊɯ ɺʆɼʀ ɯ 

ɻʈʋʅʊɯɺ ʈɯɿʅʀʍ ʈɽɻɯʆʅɯɺ ʅɸɼɺɯʈʅʗʅʉʔʂʆɻʆ ʈɸʁʆʅʋ 

ʄʠʣʝʥʴʢʘ ʄ.ʄ., ɻʫʤʝʥʥʘ ʍ.ʄ. 

ʇʨʠʢʘʨʧʘʪʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʘʩʠʣʷ ʉʪʝʬʘʥʠʢʘ 

 

ɸʥʪʨʦʧʦʛʝʥʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟ ʢʦʞʥʠʤ 

ʨʦʢʦʤ ʧʦʩʠʣʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʷʢ ʽʦʥʽʟʫʶʯʦʾ ʨʘʜʽʘʮʽʾ, ʪʘʢ ʽ ʩʧʝʢʪʨʫ 

ʭʽʤʽʯʥʠʭ ʤʫʪʘʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ. ʇʦʭʦʜʞʝʥʥʷ, ʧʨʠʨʦʜʘ ʽ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʣʦʢʘʣʴʥʦʛʦ ʤʫʪʘʛʝʥʥʦʛʦ ʬʦʥʫ ʤʦʞʫʪʴ ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʪʠʩʷ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ, ʱʦ ʽʩʥʫʻ ʥʘ ʢʦʥʢʨʝʪʥʽʡ ʪʝʨʠʪʦʨʽʾ. ɿʘ 

ʪʘʢʠʭ ʫʤʦʚ ʦʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʨʦʙʣʝʤ ʩʫʯʘʩʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ 

ʛʝʥʝʪʠʢʠ ʻ ʜʠʬʝʨʝʥʮʽʡʥʝ ʢʘʨʪʫʚʘʥʥʷ ʧʝʚʥʠʭ ʨʝʛʽʦʥʽʚ ʟʘ ʩʫʤʘʨʥʦʶ 

ʤʫʪʘʛʝʥʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʢʦʤʧʣʝʢʩʫ ʬʘʢʪʦʨʽʚ ʜʦʚʢʽʣʣʷ [1].  

ɺʘʞʣʠʚʦʶ ʣʘʥʢʦʶ ʪʘʢʠʭ ʜʦʩʣʽʜʞʝʥʴ ʻ ʦʮʽʥʢʘ ʟʘʛʘʣʴʥʦʾ ʛʝʥʝʪʠʯʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʽ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʽ ˇʨʫʥʪʽʚ ʪʘ ʚʦʜʠ, ʷʢ ʘʢʫʤʫʣʷʪʦʨʽʚ 

ʟʘʙʨʫʜʥʝʥʥʷ ʙʽʦʩʬʝʨʠ [2].  

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʘ ʦʮʽʥʢʘ ʤʫʪʘʛʝʥʥʦʾ ʥʘʧʨʫʞʝʥʦʩʪʽ 

ʜʦʚʢʽʣʣʷ ʥʘ ʦʩʥʦʚʽ ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʛʝʥʝʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʚʦʜʠ ʽ 

ˇʨʫʥʪʽʚ ʅʘʜʚʽʨʥʷʥʩʴʢʦʛʦ ʨʘʡʦʥʫ.  
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ɿʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ: 

1. ɺʩʪʘʥʦʚʠʪʠ ʨʽʚʝʥʴ ʭʨʦʤʦʩʦʤʥʠʭ ʘʙʝʨʘʮʽʡ (ʘʥʘ-ʪʝʣʦʬʘʟʥʠʡ ʤʝʪʦʜ); 

2. ɺʠʚʯʝʥʥʷ ʩʧʝʢʪʨʫ ʧʝʨʝʙʫʜʦʚ ʩʧʘʜʢʦʚʦʛʦ ʘʧʘʨʘʪʫ; 

3. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʣʽʬʝʨʘʮʽʡʥʦʛʦ ʧʫʣʫ ʤʝʨʠʩʪʝʤ; 

4. ɺʠʚʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʜʠʥʘʤʽʢʠ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ; 

5. ʆʮʽʥʢʘ ʣʦʢʘʣʴʥʦʛʦ ʤʫʪʘʛʝʥʥʦʛʦ ʬʦʥʫ. 

ɼʣʷ ʙʽʦʽʥʜʠʢʘʮʽʾ ʙʫʣʠ ʟʘʩʪʦʩʦʚʘʥʽ ʢʣʽʪʠʥʠ ʘʧʽʢʘʣʴʥʦʾ ʤʝʨʠʩʪʝʤʠ 

ʧʝʨʚʠʥʥʠʭ ʢʦʨʽʥʮʽʚ ʮʠʙʫʣʽ ʨʽʧʯʘʩʪʦʾ, ʷʢʽ ʧʽʜʜʘʚʘʣʠʩʴ ʘʥʘ-ʪʝʣʦʬʘʟʥʦʤʫ 

ʘʥʘʣʽʟʫ ʪʘ ʪʝʩʪʫ ʥʘ ʚʠʷʚʣʝʥʥʷ ʧʦʨʫʰʝʥʴ ʫ ʜʠʥʘʤʽʮʽ ʤʽʪʦʪʠʯʥʦʛʦ 

ʮʠʢʣʫ[3]. Allium cepa ʪʝʩʪ ʨʝʢʦʤʝʥʜʦʚʘʥʠʡ ʛʨʫʧʦʶ ʝʢʩʧʝʨʪʽʚ 

ʄʽʞʥʘʨʦʜʥʦʾ ʧʨʦʛʨʘʤʠ ʟ ʭʽʤʽʯʥʦʾ ʙʝʟʧʝʢʠ ʄʽʞʥʘʨʦʜʥʦʾ ʢʦʤʽʩʽʾ ʽʟ ʟʘʭʠʩʪʫ 

ʚʽʜ ʤʫʪʘʛʝʥʽʚ ʽ ʢʘʥʮʝʨʦʛʝʥʽʚ ʜʦʚʢʽʣʣʷ. 

ɺʩʪʘʥʦʚʣʝʥʘ ʮʠʪʦʛʝʥʝʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ 27 ʧʨʦʙ ʚʦʜʠ ʽ 27 ʧʨʦʙ 

ˇʨʫʥʪʽʚ. ʇʨʠ ʘʥʘʣʽʟʽ ʧʨʦʙ ʚʨʘʭʦʚʫʚʘʣʠ ʯʘʩʪʦʪʫ ʧʝʨʝʙʫʚʘʥʥʷ ʢʘʨʽʦʤʫ, 

ʩʧʝʢʪʨ ʘʙʝʨʘʮʽʡ (ʭʨʦʤʦʩʦʤʥʽ, ʭʨʦʤʘʪʠʜʥʽ, ʚʽʜʩʪʘʶʯʽ), ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʘ 

ʭʘʨʘʢʪʝʨ ʢʣʽʪʠʥʥʦʾ ʧʨʦʣʽʬʝʨʘʮʽʾ. ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ 

ʚʠʟʥʘʯʝʥʘ ʧʨʠʨʦʜʘ ʤʫʪʘʛʝʥʽʚ (ʭʽʤʽʯʥʽ ʘʙʦ ʨʘʜʽʘʮʽʡʥʽ) ʪʘ ʽʥʪʝʛʨʘʣʴʥʠʡ 

ʧʦʢʘʟʥʠʢ ʧʦʰʢʦʜʞʝʥʥʷ ʙʽʦʽʥʜʠʢʘʪʦʨʘ, ʷʢʠʡ ʜʘʚ ʟʤʦʛʫ ʚʩʪʘʥʦʚʠʪʠ 

ʩʫʤʘʨʥʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʣʦʢʘʣʴʥʦʛʦ ʤʫʪʘʛʝʥʥʦʛʦ ʬʦʥʫ (ʤʫʪʘʛʝʥʥʘ 

ʥʘʧʨʫʞʝʥʽʩʪʴ) [4]. 

ɯʜʝʥʪʠʬʽʢʦʚʘʥʽ ʟʦʥʠ ʣʦʢʘʣʴʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ, ʜʝ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ 

ʥʘʷʚʥʽʩʪʴ ʧʦʣʽʮʝʥʪʨʦʚʠʭ ʤʫʪʘʛʝʥʽʚ (ʨʘʜʽʦʤʽʤʝʪʠʢʽʚ). ɿʘ ʩʪʫʧʝʥʝʤ 

ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʩʪʘʥ 51,9% ʧʨʦʙ ʢʣʘʩʠʬʽʢʫʻʪʴʩʷ ʷʢ 

çʩʧʨʠʷʪʣʠʚʠʡè ʘʙʦ çʢʦʥʬʣʽʢʪʥʠʡè, 44,4% - çʢʦʥʬʣʽʢʪʥʠʡè ʽ 

çʟʘʛʨʦʟʣʠʚʠʡè ʪʘ 3,7% - çʢʨʠʪʠʯʥʠʡè ʽ çʥʝʙʝʟʧʝʯʥʠʡè. 

ʈʦʟʨʦʙʣʝʥʽ ʜʠʬʝʨʝʥʮʽʡʥʽ ʧʨʦʬʽʣʘʢʪʠʯʥʽ ʟʘʭʦʜʠ ʜʣʷ ʟʤʝʥʰʝʥʥʷ 

ʛʝʥʦʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ ʢʩʝʥʦʙʽʦʪʠʢʽʚ ʜʦʚʢʽʣʣʷ: 1) ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʩʪʚʦʨʠʪʠ ʫʤʦʚʠ, ʷʢʽ ʧʦʧʝʨʝʜʞʫʶʪʴ ʥʘʜʭʦʜʞʝʥʥʷ ʤʫʪʘʛʝʥʽʚ ʫ ʟʦʚʥʽʰʥʻ 

ʩʝʨʝʜʦʚʠʱʝ; 2) ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʧʨʠʨʦʜʥʽ ʪʘ ʰʪʫʯʥʽ ʜʠʩʤʫʪʘʛʝʥʥʽ ʽ 

ʘʥʪʠʤʫʪʘʛʝʥʥʽ ʩʝʨʝʜʥʠʢʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʥʝʡʪʨʘʣʽʟʘʮʽʶ ʛʝʥʝʪʠʯʥʦ 

ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʜʦ ʥʘʜʭʦʜʞʝʥʥʷ ʾʭ ʫ ʢʣʽʪʠʥʫ ʘʙʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ 

ʢʣʽʪʠʥʽ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʭʘʨʘʢʪʝʨʫ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʘʙʨʫʜʥʝʥʥʷ.  
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ʉʪʝʤʧʫʨʩʴʢʠʡ ʖ.ʄ // ʎʠʪʦʣʦʛʽʷ ʽ ʛʝʥʝʪʠʢʘ. ï 2005. ï ʊ.27,ˉ4. ï ʉ.3-9. 
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ʇʈʆʆʂʉʀɼɸʅʊʅʆ-ɸʅʊʀʆʂʉʀɼɸʅʊʅʀʁ ʉʊɸʅ ʇʃɸɿʄʀ 
ʂʈʆɺɯ ʑʋʈɯɺ ɿɸ ɼɯɰ ʂɺɽʈʎɽʊʀʅʋ ɯ ɻɯʉʊɸʄɯʅʋ 

ɹʘʨʘʥ ʍ.ɸ., ɺʝʨʙʝʱʫʢ ʄ.ɸ., ɻʘʨʘʩʠʤ ʅ.ʇ. 

ʃʴʚʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ 

 

ɺʽʜʦʤʦ, ʱʦ ʧʨʦʮʝʩʠ ʧʝʨʦʢʩʠʜʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ (ʇʆʃ) ʫ ʥʦʨʤʽ 

ʧʝʨʝʙʽʛʘʶʪʴ ʫ ʚʩʽʭ ʢʣʽʪʠʥʘʭ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ. ʇʨʦʪʝ ʧʨʦʜʫʢʪʠ ʇʆʃ 

ʤʝʤʙʨʘʥʦʪʦʢʩʠʯʥʽ, ʚʦʥʠ ʜʝʬʦʨʤʫʶʪʴ ʤʝʤʙʨʘʥʠ ʢʣʽʪʠʥ, ʧʦʨʫʰʫʶʪʴ 

ʾʭʥʶ ʦʩʤʦʪʠʯʥʫ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʽ ʝʣʝʢʪʨʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ [1, 2]. ʈʽʚʝʥʴ 

ʇʆʃ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʟʘʚʜʷʢʠ ʨʽʚʥʦʚʘʟʽ ʩʠʩʪʝʤʠ ʘʥʪʠ- ʽ ʧʨʦʦʢʩʠʜʘʥʪʽʚ [3]. 

ʂʚʝʨʮʝʪʠʥ ï ʦʜʥʘ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʘʛʣʽʢʦʥʦʚʠʭ ʩʧʦʣʫʢ 

ʬʣʘʚʦʥʦʾʜʽʚ. ʋ ʤʝʜʠʮʠʥʽ ʚʽʥ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʷʢ ʚʽʪʘʤʽʥ ʈ. ɺ ʦʩʪʘʥʥʽ 

ʨʦʢʠ ʟʨʦʩʣʘ ʫʚʘʛʘ ʜʦʩʣʽʜʥʠʢʽʚ ʜʦ ʢʚʝʨʮʝʪʠʥʫ ʫ ʟʚôʷʟʢʫ ʟ ʚʠʷʚʣʝʥʥʷʤ ʫ 

ʥʴʦʛʦ ʽʤʫʥʦʩʪʠʤʫʣʶʶʯʦʾ, ʽʥʛʽʙʫʶʯʦʾ ʜʽʾ ʥʘ ʬʝʨʤʝʥʪ 5-ʣʽʧʦʢʩʠʛʝʥʘʟʫ, 

ʧʨʦʪʠʜʽʘʙʝʪʠʯʥʦʾ, ʽʥʛʽʙʫʶʯʦʾ ʜʽʾ ʥʘ ʬʝʨʤʝʥʪ ʉ-ʢʽʥʘʟʫ [4, 5]. 

ɻʽʩʪʘʤʽʥ ʥʘʣʝʞʠʪʴ ʜʦ ʤʦʥʦʘʤʽʥʽʚ, ʤʘʻ ʥʘʡʰʠʨʰʠʡ ʩʧʝʢʪʨ ʚʧʣʠʚʫ 

ʧʨʠ ʨʽʟʥʠʭ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʽ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʘʭ. ɺʽʜʦʤʦ, ʱʦ ʢʚʝʨʮʝʪʠʥ 

ʟʥʠʞʫʻ ʚʤʽʩʪ ʛʽʩʪʘʤʽʥʫ ʚ ʙʽʦʣʦʛʽʯʥʽʡ ʨʽʜʠʥʽ, ʭʦʯʘ ʽ ʥʝ ʚʠʚʯʝʥʠʤ 

ʟʘʣʠʰʘʻʪʴʩʷ ʤʝʭʘʥʽʟʤ ʪʘʢʦʾ ʜʽʾ. ʊʦʤʫ ʚʘʞʣʠʚʦ ʜʦʩʣʽʜʠʪʠ ʚʧʣʠʚ ʮʠʭ 

ʩʧʦʣʫʢ ʥʘ ʧʨʦʮʝʩʠ ʣʽʧʦʧʝʨʦʢʩʠʜʘʮʽʾ ʪʘ ʩʪʘʥ ʩʠʩʪʝʤʠ ɸʆɿ ʫ ʢʨʦʚʽ [6, 7]. 

ʋ ʜʦʩʣʽʜʘʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʮʽʣʴʥʫ ʢʨʦʚ ʙʽʣʠʭ ʱʫʨʽʚ-ʩʘʤʮʽʚ. ɼʦ 

ʮʽʣʴʥʦʾ ʢʨʦʚʽ (ʟ ʛʝʧʘʨʠʥʦʤ) ʜʦʜʘʚʘʣʠ ʚʽʜʧʦʚʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʨʦʟʯʠʥʽʚ 

ʢʚʝʨʮʝʪʠʥʫ, ʱʦʙ ʢʽʥʮʝʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʪʘʥʦʚʠʣʘ 0,1; 0,3; 0,5; 1; 3; 

5 ʤʄ. 1 ʪʘ 3 ʤʄ ï ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʚʝʨʮʝʪʠʥʫ. ʂʚʝʨʮʝʪʠʥ ʨʦʟʯʠʥʷʣʠ ʫ 

ʬʽʟʽʦʣʦʛʽʯʥʦʤʫ ʨʦʟʯʠʥʽ. ʋ ʜʨʫʛʦʤʫ ʚʠʧʘʜʢʫ ʜʦ ʢʨʦʚʽ ʜʦʜʘʚʘʣʠ ʨʦʟʯʠʥ 

ʛʽʩʪʘʤʽʥʫ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 10 ʤʢʄ, 1 ʤʢʄ, 0,1 ʤʢʄ, 0,01 ʤʢʄ. ʈʦʟʯʠʥʠ 

ʛʦʪʫʚʘʣʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʨʦʟʯʠʥ. ʋ ʪʨʝʪʴʦʤʫ ʚʠʧʘʜʢʫ ʜʦ 

ʢʨʦʚʽ ʜʦʜʘʚʘʣʠ ʽ ʛʽʩʪʘʤʽʥ (ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 10 ʽ 0,01 ʤʢʄ), ʽ ʢʚʝʨʮʝʪʠʥ (ʫ 

ʢʦʥʮʝʥʪʨʘʮʽʾ 0,1; 0,5; 3; 5 ʤʄ) ʫ ʨʽʟʥʠʭ ʤʦʞʣʠʚʠʭ ʢʦʤʙʽʥʘʮʽʷʭ. ʗʢ 

ʢʦʥʪʨʦʣʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʢʨʦʚ, ʜʦ ʷʢʦʾ ʜʦʜʘʚʘʣʠ ʬʽʟʽʦʣʦʛʽʯʥʠʡ 

ʨʦʟʯʠʥ. ɼʣʷ ʘʥʘʣʽʟʫ ʚʽʜʙʠʨʘʣʠ ʧʣʘʟʤʫ ʢʨʦʚʽ. ʋ ʟʨʘʟʢʘʭ ʚʠʟʥʘʯʘʣʠ ʚʤʽʩʪ 

ʛʽʜʨʦʧʝʨʦʢʩʠʜʽʚ (ɻʇ) [1], ʊɹʂ-ʘʢʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ [8], ʘʢʪʠʚʥʽʩʪʴ 

ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʠ (ʉʆɼ) ʽ ʢʘʪʘʣʘʟʠ (ʂɸʊ) [9, 10].  

ʅʘʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʨʦʟʯʠʥ, ʫ ʜʦʩʣʽʜʘʭ in vitro 

ʟʫʤʦʚʣʶʻ ʥʝʜʦʩʪʦʚʽʨʥʝ ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ ɻʇ. ʇʦʨʽʚʥʷʥʦ ʟ 

ʬʽʟʽʦʣʦʛʽʯʥʠʤ ʨʦʟʯʠʥʦʤ, ʚʤʽʩʪ ɻʇ ʣʽʧʽʜʽʚ ʟʨʦʩʪʘʻ ʟʘ ʚʧʣʠʚʫ ʢʚʝʨʮʝʪʠʥʫ 

ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 1 ʤʄ ʥʘ 100 %. ɿʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ ɻʇ ʣʽʧʽʜʽʚ, ʥʘ 203 %, 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ ʱʫʨʽʚ ʟʘ ʚʧʣʠʚʫ ʢʚʝʨʮʝʪʠʥʫ ʚ ʢʦʥʮʝʥʪʨʘʮʽʾ 

5 ʤʄ ʧʦʨʽʚʥʷʥʦ ʟ ʬʽʟʽʦʣʦʛʽʯʥʠʤ ʨʦʟʯʠʥʦʤ. ɿʘ ʢʦʥʮʝʥʪʨʘʮʽʡ ʢʚʝʨʮʝʪʠʥʫ 

0,1 ʤʄ, 0,3 ʤʄ, 0,5 ʤʄ ʪʘ 3 ʤʄ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ ɻʇ 
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ʣʽʧʽʜʽʚ. ɼʦʜʘʶʯʠ ʜʦ ʢʨʦʚʽ ʛʽʩʪʘʤʽʥ, ʫ ʧʣʘʟʤʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ 

ʚʤʽʩʪʫ ɻʇ ʣʽʧʽʜʽʚ. ɿʘ ʢʦʥʮʝʥʪʨʘʮʽʾ 10 ʤʢʄ ï ʟʨʦʩʪʘʻ ʚ 5,7 ʨʘʟʘ; ʟʘ 1 ʤʢʄ 

ï ʚ 6,2 ʨʘʟʘ; ʟʘ 0,1 ʤʢʄ ï ʚ 7,3 ʨʘʟʘ; ʟʘ 0,01 ʤʢʄ ï ʚ 11,9 ʨʘʟʘ. ʆʪʞʝ, 

ʥʘʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʟʥʠʞʝʥʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʽʩʪʘʤʽʥʫ 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʚʤʽʩʪ ɻʇ ʣʽʧʽʜʽʚ ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ. ɭ ʚʠʨʘʞʝʥʠʡ 

ʜʦʟʦʟʘʣʝʞʥʠʡ ʝʬʝʢʪ. ʆʜʥʦʯʘʩʥʘ ʜʽʷ ʢʚʝʨʮʝʪʠʥʫ ʽ ʛʽʩʪʘʤʽʥʫ ʟʫʤʦʚʣʶʻ 

ʧʨʦʦʢʩʠʜʘʥʪʥʫ ʜʽʶ ʥʘ ʧʣʘʟʤʫ ʢʨʦʚʽ. ɺʤʽʩʪ ɻʇ ʣʽʧʽʜʽʚ ʟʥʘʯʥʦ ʟʨʦʩʪʘʻ ʚ 

15,26õ28,22 ʨʘʟʠ. ɹʽʣʴʰ ʚʠʨʘʞʝʥʝ ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ ɻʇ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʟʘ ʦʜʥʦʯʘʩʥʦʾ ʜʽʾ ʛʽʩʪʘʤʽʥʫ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 0,01 ʤʢʄ ʽ ʢʚʝʨʮʝʪʠʥʫ  

(0,1 ʤʄ, 0,5 ʤʄ, 3 ʤʄ, 5 ʤʄ). ʆʪʞʝ, ʥʘʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʜʥʘ ʟ 

ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʢʚʝʨʮʝʪʠʥʫ (1 ʤʄ) ʚʝʜʝ ʜʦ ʟʨʦʩʪʘʥʥʷ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʘʢʦʧʠʯʝʥʥʷ ɻʇ ʣʽʧʽʜʽʚ ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ. ɿʘ ʜʽʾ ʢʚʝʨʮʝʪʠʥʫ ʫ 

ʤʘʢʩʠʤʘʣʴʥʽʡ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ 

ʚʤʽʩʪʫ ʧʝʨʚʠʥʥʠʭ ʧʨʦʜʫʢʪʽʚ ʇʆʃ. ʑʦʜʦ ʜʽʾ ʩʧʦʣʫʢ ʛʽʩʪʘʤʽʥʫ ʟ 

ʢʚʝʨʮʝʪʠʥʦʤ, ʪʦ ʚ ʫʩʽʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʫʪʚʦʨʝʥʥʷ ɻʇ.  

ʇʦʨʽʚʥʷʚʰʠ ʢʦʥʪʨʦʣʴʥʫ ʧʣʘʟʤʫ ʢʨʦʚʽ ʟ ʧʣʘʟʤʦʶ, ʜʝ ʤʽʩʪʠʚʩʷ 

ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʨʦʟʯʠʥ, ʚʠʷʚʣʝʥʦ ʥʝʟʥʘʯʥʝ, ʧʨʦʪʝ ʜʦʩʪʦʚʽʨʥʝ, ʟʨʦʩʪʘʥʥʷ 

ʚʤʽʩʪʫ ʊɹʂ-ʘʢʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʫ 1,2 ʨʘʟʠ. ʇʦʨʽʚʥʷʥʦ ʟ ʬʽʟʽʦʣʦʛʽʯʥʠʤ 

ʨʦʟʯʠʥʦʤ, ʚʤʽʩʪ ʊɹʂ-ʘʢʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʟʨʦʩʪʘʻ ʟʘ ʚʧʣʠʚʫ ʢʚʝʨʮʝʪʠʥʫ 

ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 0,1 ʤʄ ʽ 3 ʤʄ (ʥʘ 88 % ʽ 68 % ʚʽʜʧʦʚʽʜʥʦ). ʄʝʥʰ 

ʚʠʨʘʞʝʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ ʮʠʭ ʧʨʦʜʫʢʪʽʚ ʫ ʧʣʘʟʤʽ 

ʟʘʬʽʢʩʦʚʘʥʘ ʟʘ ʚʧʣʠʚʫ ʢʚʝʨʮʝʪʠʥʫ ʪʘʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ 0,3 ʤʄ ʽ 1 ʤʄ 

(ʥʘ 20 % ʽ 27 % ʚʽʜʧʦʚʽʜʥʦ). ʂʚʝʨʮʝʪʠʥ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 5 ʤʄ ʥʝ ʟʤʽʥʶʻ 

ʚʤʽʩʪ ʊɹʂ-ʘʢʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʪʦʜʽ ʷʢ ʫ 10 ʨʘʟʽʚ ʥʠʞʯʘ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʟʫʤʦʚʣʶʻ ʩʧʘʜʘʥʥʷ ʚʤʽʩʪʫ ʊɹʂ-ʘʢʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʥʘ 89 

%. ɼʦʜʘʶʯʠ ʜʦ ʢʨʦʚʽ ʛʽʩʪʘʤʽʥ ʫ ʢʦʥʮʝʥʪʨʘʮʽʷʭ 10 ʤʢʄ, 1 ʤʢʄ, 0,1 ʤʢʄ, 

0,01 ʤʢʄ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ (ʥʘ 29 %, 57 %, 38 %, 38 % 

ʚʽʜʧʦʚʽʜʥʦ) ʚʤʽʩʪʫ ʊɹʂ-ʘʢʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʫ ʧʣʘʟʤʽ. ʇʦʢʘʟʘʥʦ, ʱʦ 

ʧʦʻʜʥʘʥʘ ʜʽʷ ʛʽʩʪʘʤʽʥʫ ʽ ʢʚʝʨʮʝʪʠʥʫ ʟʫʤʦʚʣʶʻ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʊɹʂ-

ʘʢʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʢʨʽʤ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ, ʜʝ ʦʜʥʦʯʘʩʥʦ ʟʘʜʘʚʘʣʠ 

ʛʽʩʪʘʤʽʥ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 10 ʤʢʄ ʽ ʢʚʝʨʮʝʪʠʥ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 3 ʤʄ. ɿʘ 

ʪʘʢʠʭ ʫʤʦʚ ʚʤʽʩʪ ʊɹʂ-ʘʢʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ  ʟʨʦʩʪʘʻ ʥʘ 29 %. ʆʪʞʝ, 

ʪʝʨʘʧʝʚʪʠʯʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʚʝʨʮʝʪʠʥʫ (1 ʤʄ ʽ  3 ʤʄ) ʟʫʤʦʚʣʶʶʪʴ 

ʟʨʦʩʪʘʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʦʮʝʩʽʚ ʇʆʃ ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ. ɿʙʽʣʴʰʝʥʥʷ ʊɹʂ-

ʘʢʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ.  

ʇʦʪʨʽʙʥʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʧʨʦʮʝʩʠ ʇʆʃ (ʟʘ ʚʤʽʩʪʦʤ ʊɹʂ-ʘʢʪʠʚʥʠʭ 

ʧʨʦʜʫʢʪʽʚ) ʟʨʦʩʪʘʶʪʴ ʟʘ ʜʽʾ ʢʚʝʨʮʝʪʠʥʫ ʥʠʟʴʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ (0,1 ʤʄ 

ʪʘ 0,3 ʤʄ). ɺ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʻ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʱʦ ʧʽʜ ʯʘʩ 

ʤʦʜʠʬʽʢʘʮʽʾ ʬʣʘʚʦʥʦʾʜʽʚ (ʢʚʝʨʮʝʪʠʥʫ) ʤʦʞʫʪʴ ʟôʷʚʣʷʪʠʩʷ ʚʠʩʦʢʦ-

ʨʝʘʢʮʽʡʥʽ ʧʨʦʤʽʞʥʽ ʩʧʦʣʫʢʠ, ʷʢʽ ʚʦʣʦʜʽʶʪʴ ʫʰʢʦʜʞʫʶʯʠʤʠ ʚʣʘʩʪʠ-
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ʚʦʩʪʷʤʠ ʚʽʜʥʦʩʥʦ ʢʦʤʧʦʥʝʥʪʽʚ ʙʽʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ. ʄʝʪʘʙʦʣʽʪʠ 

ʢʚʝʨʮʝʪʠʥʫ ʧʦʪʝʥʮʽʡʥʦ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʧʨʦʮʝʩʠ ʧʝʨʝʜʘʯʽ 

ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ ʩʠʛʥʘʣʽʚ, ʙʫʜʫʯʠ ʥʘʚʽʪʴ ʚ ʤʽʥʦʨʥʽʡ ʢʽʣʴʢʦʩʪʽ 

ʚʽʜʥʦʩʥʦ ʚʠʭʽʜʥʦʛʦ ʬʣʘʚʦʥʦʾʜʘ [11]. ʎʠʤ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʟʨʦʩʪʘʥʥʷ 

ʚʤʽʩʪʫ ʊɹʂ-ʘʢʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ ʟʘ ʜʽʾ ʢʚʝʨʮʝʪʠʥʫ. 

ʊʘʢʦʞ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʩʽ ʧʦʜʘʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʽʩʪʘʤʽʥʫ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʜʦʟʦʟʘʣʝʞʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ ɻʇ ʪʘ ʜʦ ʟʥʠʞʝʥʥʷ 

ʚʤʽʩʪʫ ʊɹʂ-ʘʢʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ ʱʫʨʽʚ. ʊʘʢʽ ʨʝʟʫʣʴʪʘʪʠ 

ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʠʤʠ, ʜʝ ʧʦʢʘʟʘʥʦ, ʱʦ ʧʨʠ 

ʧʽʜʰʢʽʨʥʦʤʫ ʚʚʝʜʝʥʥʽ ʱʫʨʘʤ ʛʽʩʪʘʤʽʥʫ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 1 ʽ 8 ʤʢʛ/ʢʛ ʥʘ 1-

ʰʫ ʜʦʙʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ɻʇ ʪʘ ʧʦʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʊɹʂ-ʘʢʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ [2]. ʆʪʞʝ, ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʫʪʚʦʨʝʥʥʷ ʧʝʨʚʠʥʥʠʭ ʧʨʦʜʫʢʪʽʚ ʣʽʧʦʧʝʨʦʢʩʠʜʘʮʽʾ, ʧʨʦʪʝ ʥʘʜʘʣʽ 

ʧʨʦʜʦʚʞʝʥʥʷ ʣʘʥʮʶʛʽʚ ʣʽʧʦʧʝʨʦʢʩʠʜʘʮʽʾ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ. ɿʨʦʩʪʘʥʥʷ 

ʚʤʽʩʪʫ ɻʇ ʣʽʧʽʜʽʚ ʧʨʠ ʟʥʠʞʝʥʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʽʩʪʘʤʽʥʫ ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʪʦʛʦ, ʱʦ ʥʠʟʴʢʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʫʤʦʚʣʶʶʪʴ 

ʨʝʩʧʽʨʘʪʦʨʥʠʡ ʚʠʙʫʭ, ʷʢʠʡ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʠʢʠʜʦʤ ʘʢʪʠʚʥʠʭ ʬʦʨʤ 

ʢʠʩʥʶ, ʪʦʜʽ ʷʢ ʚʠʩʦʢʽ, ʥʘʚʧʘʢʠ, ʧʨʦʷʚʣʷʶʪʴ ʧʨʦʪʠʟʘʧʘʣʴʥʫ ʜʽʶ. 

ʇʦʻʜʥʘʥʘ ʜʽʷ ʛʽʩʪʘʤʽʥʫ ʽ ʢʚʝʨʮʝʪʠʥʫ ʟʫʤʦʚʣʶʻ ʟʥʘʯʥʝ ʟʨʦʩʪʘʥʥʷ ɻʇ, 

ʪʦʜʽ ʷʢ ʊɹʂ-ʘʢʪʠʚʥʽ ʧʨʦʜʫʢʪʠ ʇʆʃ ʚ ʧʝʨʝʚʘʞʘʶʯʽʡ ʙʽʣʴʰʦʩʪʽ ʩʧʘʜʘʶʪʴ. 

ʅʘʤʠ ʟʨʦʙʣʝʥʦ, ʚʠʩʥʦʚʦʢ, ʱʦ ʢʚʝʨʮʝʪʠʥ ʧʦʩʠʣʶʻ ʝʬʝʢʪ ʛʽʩʪʘʤʽʥʫ ʥʘ 

ʚʤʽʩʪ ʧʨʦʜʫʢʪʽʚ ʣʽʧʦʧʝʨʦʢʩʠʜʘʮʽʾ. ʇʦʨʽʚʥʶʶʯʠ ʢʚʝʨʮʝʪʠʥ, ʛʽʩʪʘʤʽʥ ʽ 

ʦʜʥʦʯʘʩʥʫ ʜʽʶ ʛʽʩʪʘʤʽʥʫ ʽ ʢʚʝʨʮʝʪʠʥʫ, ʪʦ ʧʨʦʦʢʩʠʜʘʥʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʟʨʦʩʪʘʶʪʴ ʫ ʥʘʧʨʷʤʢʫ ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʧʦʣʫʢ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʚʝʨʮʝʪʠʥ ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ ʱʫʨʽʚ ʟʫʤʦʚʣʶʻ 

ʟʨʦʩʪʘʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʉʆɼ, ʪʦʜʽ ʷʢ ʛʽʩʪʘʤʽʥ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 1 ʽ 0,1 ʤʢʄ 

ʚʝʜʝ ʜʦ ʩʧʘʜʘʥʥʷ (ʥʘ 31 ʽ 17 % ʚʽʜʧʦʚʽʜʥʦ). ɻʽʩʪʘʤʽʥ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ  

10 ʤʢʄ ʥʘ ʬʦʥʽ ʜʽʾ ʢʚʝʨʮʝʪʠʥʫ ʥʝ ʩʧʨʠʯʠʥʷʻ ʟʤʽʥ ʘʢʪʠʚʥʦʩʪʽ ʉʆɼ, 

ʢʨʽʤ ʧʦʻʜʥʘʥʦʛʦ ʚʧʣʠʚʫ ʛʽʩʪʘʤʽʥʫ ʮʽʻʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʘ ʢʚʝʨʮʝʪʠʥʫ ʫ 

ʢʦʥʮʝʥʪʨʘʮʽʾ 5 ʤʄ, ʜʝ ʘʢʪʠʚʥʽʩʪʴ ʬʝʨʤʝʥʪʫ ʧʦʥʠʞʫʻʪʴʩʷ. ʆʜʥʦ-

ʯʘʩʥʠʡ ʚʧʣʠʚ ʛʽʩʪʘʤʽʥʫ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 0,01 ʤʢʄ ʽ ʢʚʝʨʮʝʪʠʥʫ ʚʝʜʝ ʜʦ 

ʟʨʦʩʪʘʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʉʆɼ ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ ʱʫʨʽʚ (ʧʨʠʙʣʠʟʥʦ ʚ ʜʚʘ 

ʨʘʟʠ). ɼʦʜʘʚʘʥʥʷ ʢʚʝʨʮʝʪʠʥʫ ʫ ʜʽʘʧʘʟʦʥʽ ʢʦʥʮʝʥʪʨʘʮʽʡ 0,1ï5 ʤʄ ʜʦ 

ʮʽʣʴʥʦʾ ʢʨʦʚʽ ʟʫʤʦʚʣʶʻ ʩʧʘʜʘʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʂɸʊ (ʥʘ 85 %).  ɻʽʩʪʘʤʽʥ, 

ʘ ʪʘʢʦʞ ʦʜʥʦʯʘʩʥʘ ʜʽʷ ʢʚʝʨʮʝʪʠʥʫ ʽ ʛʽʩʪʘʤʽʥʫ  ʚʝʜʝ ʜʦ ʟʥʠʞʝʥʥʷ 

ʘʢʪʠʚʥʦʩʪʽ ʂɸʊ. 
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ɺʄɯʉʊ ɻɯɼʈʆʇɽʈʆʂʉʀɼɯɺ ʊɸ ʊɹʂ-ɸʂʊʀɺʅʀʍ 
ʇʈʆɼʋʂʊɯɺ ɺ ɽʈʀʊʈʆʎʀʊɸʍ ʑʋʈɯɺ  
ɿɸ ɼɯɰ ʂɺɽʈʎɽʊʀʅʋ ɯ ɻɯʉʊɸʄɯʅʋ 

ɹʫʢʣʽʚ ʄ.ʗ., ɹʦʜʥʘʨʯʫʢ ʅ.ʆ., ʉʘʥʘʛʫʨʩʴʢʠʡ ɼ.ɯ. 

ʃʴʚʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ 

 

ʇʝʨʦʢʩʠʜʥʝ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ (ʇʆʃ) ʻ ʦʜʥʠʤ ʟ ʫʥʽʚʝʨʩʘʣʴʥʠʭ 

ʧʨʦʮʝʩʽʚ ʧʦʰʢʦʜʞʝʥʥʷ ʤʝʪʘʙʦʣʽʯʥʠʭ ʩʠʩʪʝʤ, ʱʦ ʟʤʽʥʶʻ ʭʽʤʽʯʥʠʡ 

ʩʢʣʘʜ, ʬʽʟʠʯʥʽ ʧʘʨʘʤʝʪʨʠ, ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʫ ʦʨʛʘʥʽʟʘʮʽʶ ʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʽʦʤʝʤʙʨʘʥ. ʇʆʃ ʟʫʤʦʚʣʶʻ ʧʦʨʫʰʝʥʥʷ 

ʣʽʧʽʜʥʦʛʦ ʩʢʣʘʜʫ ʤʝʤʙʨʘʥ ʚʥʘʩʣʽʜʦʢ ʟʘʤʽʥʠ ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʽ ʣʝʛʢʦ 

ʦʢʠʩʥʥʶʶʪʴʩʷ, ʟʦʢʨʝʤʘ, ʬʦʩʬʘʪʠʜʠʣʩʝʨʠʥʫ, ʬʦʩʬʘʪʠʜʠʣʝʪʘ-

ʥʦʣʘʤʽʥʫ, ʬʦʩʬʘʪʠʜʠʣʽʥʦʟʠʪʦʣʫ. ɿʘʚʜʷʢʠ ʇʆʃ ʟʨʦʩʪʘʻ ʰʚʠʜʢʽʩʪʴ 

ʧʨʦʮʝʩʽʚ çʬʣʽʧ-ʬʣʦʧè-ʧʝʨʝʭʦʜʽʚ. ʇʆʃ ʚʝʜʝ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʚôʷʟʢʦʩʪʽ 
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ʤʝʤʙʨʘʥ ʯʝʨʝʟ: ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʨʽʜʢʠʭ ʣʽʧʽʜʽʚ ʚ ʙʽʰʘʨʦʚʠʭ ʜʽʣʷʥʢʘʭ; 

ʧʦʷʚʫ ʧʦʧʝʨʝʯʥʠʭ ʤʽʞʤʦʣʝʢʫʣʷʨʥʠʭ ʟʰʠʚʦʢ; ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʢʠ 

ʚʧʦʨʷʜʢʦʚʘʥʠʭ ʣʽʧʽʜʽʚ ʟ ʦʙʤʝʞʝʥʦʶ ʨʫʭʣʠʚʽʩʪʶ. ʅʝʛʘʪʠʚʥʠʡ ʟʘʨʷʜ ʥʘ 

ʧʦʚʝʨʭʥʽ ʤʝʤʙʨʘʥʠ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ʚʧʣʠʚʦʤ ʚʪʦʨʠʥʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ʇʆʃ, ʷʢʽ ʤʽʩʪʷʪʴ ʢʘʨʙʦʥʽʣʴʥʽ ʽ ʢʘʨʙʦʢʩʠʣʴʥʽ ʛʨʫʧʠ. ʄʝʤʙʨʘʥʠ 

ʢʣʽʪʠʥ ʩʪʘʶʪʴ ʧʨʦʥʠʢʥʠʤʠ ʜʣʷ ʨʽʟʥʠʭ ʽʦʥʽʚ ʪʘ ʤʘʢʨʦʤʦʣʝʢʫʣ. 

ɿʤʽʥʶʶʪʴʩʷ ʚʣʘʩʪʠʚʦʩʪʽ ʤʝʤʙʨʘʥʥʠʭ ʙʽʣʢʽʚ. ɺʥʘʩʣʽʜʦʢ ʚʧʣʠʚʫ ʨʽʟʥʠʭ 

ʧʦʰʢʦʜʞʫʶʯʠʭ ʬʘʢʪʦʨʽʚ ʚ ʦʨʛʘʥʽʟʤʽ ʧʦʨʫʰʫʻʪʴʩʷ ʦʙʤʽʥ ʨʝʯʦʚʠʥ ʽ 

ʟʥʠʞʫʻʪʴʩʷ ʘʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʩʠʣʝʥʥʷ ʇʆʃ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʮʝʩʠ ʣʽʧʦʧʝʨʦ-

ʢʩʠʜʘʮʽʾ ʻ ʚʘʞʣʠʚʦʶ ʣʘʥʢʦʶ ʧʘʪʦʛʝʥʝʟʫ ʙʘʛʘʪʴʦʭ ʟʘʭʚʦʨʶʚʘʥʴ [1, 2, 3]. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʢʚʝʨʮʝʪʠʥʫ (ʧʨʠʨʦʜʥʦʛʦ 

ʙʽʦʬʣʘʚʦʥʦʾʜʘ, ʱʦ ʟʫʤʦʚʣʶʻ ʧʨʦʪʠʥʘʙʨʷʢʦʚʠʡ, ʩʧʘʟʤʦʣʽʪʠʯʥʠʡ, 

ʘʥʪʠʛʽʩʪʘʤʽʥʥʠʡ, ʧʨʦʪʠʟʘʧʘʣʴʥʠʡ ʝʬʝʢʪ) ʪʘ ʛʽʩʪʘʤʽʥʫ (ʧʨʦʟʘʧʘʣʴʥʦʛʦ 

ʯʠʥʥʠʢʘ, ʷʢʠʡ ʟʫʤʦʚʣʶʻ ʘʣʝʨʛʽʯʥʽ ʧʨʦʷʚʠ) ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʦʮʝʩʽʚ 

ʣʽʧʦʧʝʨʦʢʩʠʜʘʮʽʾ ʚ ʝʨʠʪʨʦʮʠʪʘʭ ʱʫʨʽʚ. 

ɼʦʩʣʽʜʠ ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʝʟʧʦʨʦʜʥʠʭ ʙʽʣʠʭ ʱʫʨʘʭ-ʩʘʤʮʷʭ. ɼʦ 

ʮʽʣʴʥʦʾ ʢʨʦʚʽ (ʟ ʛʝʧʘʨʠʥʦʤ) ʜʦʜʘʚʘʣʠ ʚʽʜʧʦʚʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʨʦʟʯʠʥʽʚ 

ʢʚʝʨʮʝʪʠʥʫ, ʱʦʙ ʢʽʥʮʝʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʪʘʥʦʚʠʣʘ 0,1; 0,3; 0,5; 1; 3; 

5 ʤʄ. 1 ʪʘ 3 ʤʄ ï ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʚʝʨʮʝʪʠʥʫ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ 

ʬʘʨʤʘʮʽʾ. ʂʚʝʨʮʝʪʠʥ ʨʦʟʯʠʥʷʣʠ ʫ ʬʽʟʽʦʣʦʛʽʯʥʦʤʫ ʨʦʟʯʠʥʽ. ʋ ʜʨʫʛʦʤʫ 

ʚʠʧʘʜʢʫ ʜʦ ʢʨʦʚʽ ʜʦʜʘʚʘʣʠ ʨʦʟʯʠʥ ʛʽʩʪʘʤʽʥʫ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 10 ʤʢʄ,  

1 ʤʢʄ, 0,1 ʤʢʄ, 0,01 ʤʢʄ. ʈʦʟʯʠʥʠ ʛʦʪʫʚʘʣʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʬʽʟʽʦ-

ʣʦʛʽʯʥʠʡ ʨʦʟʯʠʥ. ʋ ʪʨʝʪʴʦʤʫ ʚʠʧʘʜʢʫ ʜʦ ʢʨʦʚʽ ʜʦʜʘʚʘʣʠ ʽ ʛʽʩʪʘʤʽʥ (ʫ 

ʢʦʥʮʝʥʪʨʘʮʽʾ 10 ʽ 0,01 ʤʢʄ), ʽ ʢʚʝʨʮʝʪʠʥ (ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 0,1; 0,5; 3; 

5 ʤʄ) ʫ ʨʽʟʥʠʭ ʤʦʞʣʠʚʠʭ ʢʦʤʙʽʥʘʮʽʷʭ. ʗʢ ʢʦʥʪʨʦʣʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʢʨʦʚ ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ ʪʘ ʢʨʦʚ, ʜʦ ʷʢʦʾ ʜʦʜʘʚʘʣʠ ʬʽʟʽʦʣʦʛʽʯʥʠʡ 

ʨʦʟʯʠʥ. ɼʣʷ ʘʥʘʣʽʟʫ ʚʽʜʙʠʨʘʣʠ ʝʨʠʪʨʦʮʠʪʠ. ʇʨʦʚʦʜʠʣʠ ʾʭʥʽʡ ʛʝʤʦʣʽʟ. 

ʋ ʚʽʜʽʙʨʘʥʠʭ ʟʨʘʟʢʘʭ ʚʠʟʥʘʯʘʣʠ ʚʤʽʩʪ ʛʽʜʨʦʧʝʨʦʢʩʠʜʽʚ ʣʽʧʽʜʽʚ ʽ ʊɹʂ-

ʘʢʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ [4, 5]. ʂʽʣʴʢʽʩʪʴ ʙʽʣʢʘ ʫ ʢʦʞʥʦʤʫ ʟʨʘʟʢʫ ʚʠʟʥʘʯʘʣʠ 

ʟʘ ʤʝʪʦʜʦʤ ʃʦʫʨʽ.  

ʅʘʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʨʦʟʯʠʥ ʟʫʤʦʚʣʶʻ ʟʥʘʯʥʝ 

ʜʦʩʪʦʚʽʨʥʝ ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ ʛʽʜʨʦʧʝʨʦʢʩʠʜʽʚ ʫ ʝʨʠʪʨʦʮʠʪʘʭ ʱʫʨʽʚ. 

ʊʦʤʫ, ʚ ʧʦʜʘʣʴʰʦʤʫ ʫʩʽ ʜʦʩʣʽʜʞʫʚʘʥʽ ʛʨʫʧʠ ʙʫʣʦ ʧʦʨʽʚʥʷʥʦ ʩʘʤʝ ʟ 

ʛʨʫʧʦʶ, ʜʦ ʢʨʦʚʽ ʷʢʦʾ ʜʦʙʘʚʣʷʣʠ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʨʦʟʯʠʥ. ɺʠʷʚʣʝʥʦ, ʱʦ 

ʢʚʝʨʮʝʪʠʥ ʟʫʤʦʚʣʶʻ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʧʝʨʚʠʥʥʠʭ ʧʨʦʜʫʢʪʽʚ 

ʣʽʧʦʧʝʨʦʢʩʠʜʘʮʽʾ ʫ ʛʝʤʦʣʽʟʘʪʘʭ ʱʫʨʽʚ. ʇʨʠʯʦʤʫ ʥʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʝ 

ʽʥʪʝʥʩʠʚʥʝ ʩʧʘʜʘʥʥʷ ʚʤʽʩʪʫ ʧʨʦʜʫʢʪʽʚ ʣʽʧʦʧʝʨʦʢʩʠʜʘʮʽʾ ʥʘ 84, 88, 88 % 

ʟʘʬʽʢʩʦʚʘʥʝ ʟʘ ʢʦʥʮʝʥʪʨʘʮʽʡ 0,3; 0,5; 1 ʤʄ ʚʽʜʧʦʚʽʜʥʦ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʩʧʦʚʽʣʴʥʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʽʣʴʥʦʨʘʜʠʢʘʣʴʥʠʭ ʨʝʘʢʮʽʡ ʚ ʝʨʠʪʨʦʮʠʪʘʭ. 

ʇʨʠ ʜʦʜʘʚʘʥʥʽ ʜʦ ʮʽʣʴʥʦʾ ʢʨʦʚʽ ʛʽʩʪʘʤʽʥʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ 
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ʛʽʜʨʦʧʝʨʦʢʩʠʜʽʚ ʟʘ ʢʦʥʮʝʥʪʨʘʮʽʾ 0,01 ʽ 10 ʤʢʄ ʥʘ 36 % ʽ 38 % 

ʚʽʜʧʦʚʽʜʥʦ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʦʜʥʦʯʘʩʥʦʛʦ ʽʥʢʫʙʫʚʘʥʥʷ ʢʨʦʚʽ ʫ 

ʩʝʨʝʜʦʚʠʱʽ ʟ ʢʚʝʨʮʝʪʠʥʦʤ, ʢʦʥʮʝʥʪʨʘʮʽʻʶ 0,1 ʤʄ, ʪʘ ʛʽʩʪʘʤʽʥʦʤ ʷʢ ʟʘ 

ʢʦʥʮʝʥʪʨʘʮʽʾ 10 ʤʢʄ, ʪʘʢ ʽ ʟʘ ʢʦʥʮʝʥʪʨʘʮʽʾ 0,01 ʤʢʄ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʟʥʘʯʥʝ ʧʽʜʚʠʱʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʛʽʜʨʦʧʝʨʦʢʩʠʜʽʚ ʣʽʧʽʜʽʚ ʫ ʝʨʠʪʨʦʮʠʪʘʭ ʥʘ 

190 % ʽ 177 % ʚʽʜʧʦʚʽʜʥʦ. ʅʝʟʥʘʯʥʝ ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ ʮʠʭ ʧʨʦʜʫʢʪʽʚ 

ʚʠʷʚʣʝʥʦ ʟʘ ʜʽʾ ʢʚʝʨʮʝʪʠʥʫ ʽ ʛʽʩʪʘʤʽʥʫ ʫ ʢʦʤʙʽʥʘʮʽʾ ʢʦʥʮʝʥʪʨʘʮʽʡ 0,5 ʤʄ 

ʽ 0,01 ʤʢʄ ʚʽʜʧʦʚʽʜʥʦ. ʆʜʥʦʯʘʩʥʝ ʜʦʜʘʚʘʥʥʷ ʜʦ ʢʨʦʚʽ ʢʚʝʨʮʝʪʠʥʫ ʫ 

ʥʘʡʚʠʱʽʡ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ ʽ ʛʽʩʪʘʤʽʥʫ ʫ ʥʘʡʥʠʞʯʽʡ ʢʦʥʮʝʥ-

ʪʨʘʮʽʾ ʟʫʤʦʚʣʶʻ ʧʦʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʧʝʨʚʠʥʥʠʭ ʧʨʦʜʫʢʪʽʚ ʣʽʧʦʧʝʨʦ-

ʢʩʠʜʘʮʽʾ ʥʘ 42 %. ʇʦʪʨʽʙʥʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʢʚʝʨʮʝʪʠʥ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʽʜ  

0,1 ʤʄ ʜʦ 5 ʤʄ ʥʘ ʪʣʽ ʜʽʾ ʛʽʩʪʘʤʽʥʫ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 0,01 ʤʢʄ ʟʫʤʦʚʣʶʶʪʴ 

ʜʦʟʦʟʘʣʝʞʥʝ ʥʘʢʦʧʠʯʝʥʥʷ ʛʽʜʨʦʧʝʨʦʢʩʠʜʽʚ ʣʽʧʽʜʽʚ ʫ ʝʨʠʪʨʦʮʠʪʘʭ.  

ʗʢʱʦ ʜʦ ʢʨʦʚʽ ʜʦʜʘʚʘʪʠ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʨʦʟʯʠʥ (ʫ ʜʦʩʣʽʜʘʭ in vitro), 

ʷʢʠʤ ʨʦʟʚʦʜʠʣʠ ʢʚʝʨʮʝʪʠʥ, ʪʦ ʚ ʝʨʠʪʨʦʮʠʪʘʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ 

ʚʤʽʩʪʫ ʊɹʂ-ʘʢʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʥʘ 59%. ʅʘʤʠ ʚʩʪʘʥʦʚʣʝʥʦ ʟʨʦʩʪʘʥʥʷ 

ʚʪʦʨʠʥʥʠʭ ʧʨʦʜʫʢʪʽʚ ʇʆʃ ʟʘ ʜʽʾ ʢʚʝʨʮʝʪʠʥʫ ʚ ʢʦʥʮʝʥʪʨʘʮʽʾ 0,3 ʤʄ, ʥʘ 

107 %, 0,5 ʤʄ, ʥʘ 152 %, 3 ʤʄ ʥʘ 70 %. ɿʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʊɹʂ-ʘʢʪʠʚʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʜʽʾ ʢʚʝʨʮʝʪʠʥʫ ʚ ʤʘʢʩʠʤʘʣʴʥʽʡ ʜʦʩʣʽʜʞʫʚʘʥʽʡ 

ʢʦʥʮʝʥʪʨʘʮʽʾ (5 ʤʄ) ʥʘ 39 %. ɻʽʩʪʘʤʽʥ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 0,1 ʤʢʄ ʽ 1 ʤʢʄ 

ʚʝʜʝ ʜʦ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʊɹʂ-ʘʢʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʫ ʝʨʠʪʨʦʮʠʪʘʭ ʱʫʨʽʚ 

ʥʘ 39 % ʽ 41 % ʚʽʜʧʦʚʽʜʥʦ. ɹʽʦʛʝʥʥʠʡ ʘʤʽʥ ʫ ʥʘʡʥʠʞʯʽʡ ʽ ʥʘʡʚʠʱʽʡ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʝ ʟʫʤʦʚʣʶʻ ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ ʚʤʽʩʪʫ ʚʪʦʨʠʥʥʠʭ ʧʨʦʜʫʢʪʽʚ 

ʣʽʧʦʧʝʨʦʢʩʠʜʘʮʽʾ. ɿʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ ʊɹʂ-ʘʢʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʚʽʜʙʫ-

ʚʘʻʪʴʩʷ ʟʘ ʦʜʥʦʯʘʩʥʦʛʦ ʚʧʣʠʚʫ ʛʽʩʪʘʤʽʥʫ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 10 ʤʢʄ ʪʘ 

ʢʚʝʨʮʝʪʠʥʫ. ʄʘʢʩʠʤʘʣʴʥʝ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ (ʥʘ 211 %) ʚʠʷʚʣʝʥʦ ʟʘ 

ʢʦʤʙʽʥʘʮʽʾ ʛʽʩʪʘʤʽʥʫ (10 ʤʢʄ) ʪʘ ʢʚʝʨʮʝʪʠʥʫ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 5 ʤʄ. 

ʉʫʤʽʩʥʝ ʜʦʜʘʚʘʥʥʷ ʜʦ ʢʨʦʚʽ ʛʽʩʪʘʤʽʥʫ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 0,01 ʤʢʄ ʪʘ 

ʢʚʝʨʮʝʪʠʥʫ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 0,1 ʽ 0,5 ʤʄ ʥʝ ʯʠʥʠʪʴ ʧʦʨʫʰʝʥʴ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʦʮʝʩʽʚ ʇʆʃ. ɿʘ ʦʜʥʦʯʘʩʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʽʩʪʘʤʽʥʫ (0,01 

ʤʢʄ) ʽ ʚʠʱʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʢʚʝʨʮʝʪʠʥʫ (3 ʽ 5 ʤʄ) ʥʝʟʥʘʯʥʦ ʟʥʠʞʫʶʪʴ 

ʚʤʽʩʪ ʊɹʂ-ʘʢʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʫ ʝʨʠʪʨʦʮʠʪʘʭ ʱʫʨʽʚ (ʥʘ 20 % ʽ 26 %).  

ʆʪʞʝ, ʘʥʘʣʽʟʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʚ ʮʽʣʦʤʫ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, 

ʱʦ ʢʚʝʨʮʝʪʠʥ ʟʫʤʦʚʣʶʻ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʧʝʨʚʠʥʥʠʭ ʧʨʦʜʫʢʪʽʚ 

ʣʽʧʦʧʝʨʦʢʩʠʜʘʮʽʾ ʟʘ ʧʽʜʚʠʱʝʥʥʷ ʚʪʦʨʠʥʥʠʭ ʧʨʦʜʫʢʪʽʚ. ʇʨʦʪʝ 

ʢʦʥʮʝʥʪʨʘʮʽʷ 5 ʤʄ ʧʨʠʛʥʽʯʫʻ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʦʮʝʩʽʚ ʇʆʃ, ʧʨʦ ʱʦ 

ʩʚʽʜʯʠʪʴ ʚʤʽʩʪ ʛʽʜʨʦʧʝʨʦʢʩʠʜʽʚ ʣʽʧʽʜʽʚ ʽ ʊɹʂ-ʘʢʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ. 

ɯʥʪʝʥʩʠʬʽʢʘʮʽʷ ʧʨʦʮʝʩʽʚ ʇʆʃ ʩʚʽʜʯʠʪʴ ʧʨʦ ʫʰʢʦʜʞʝʥʥʷ ʢʚʝʨʮʝʪʠʥʦʤ (ʫ 

ʢʦʥʮʝʥʪʨʘʮʽʾ 0,03; 0,5; 3 ʤʄ) ʤʝʤʙʨʘʥ ʝʨʠʪʨʦʮʠʪʽʚ. ɿ ʣʽʪʝʨʘʪʫʨʥʠʭ 

ʜʞʝʨʝʣ ʚʽʜʦʤʦ, ʱʦ ʧʨʠ ʧʝʨʦʨʘʣʴʥʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʢʚʝʨʮʝʪʠʥʫ ʚ 

ʧʣʘʟʤʽ ʤʝʪʘʙʦʣʽʪʠ (ʢʚʝʨʮʝʪʠʥʫ) ʚʠʷʚʣʷʶʪʴʩʷ ʚ ʥʠʟʴʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ, 
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ʷʢʽ ʻ ʥʝʜʦʩʪʘʪʥʽʤʠ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʟʥʘʯʥʦʾ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʜʽʾ. ɺ ʧʣʘʟʤʽ 

ʢʚʝʨʮʝʪʠʥ ʽ ʡʦʛʦ ʤʝʪʘʙʦʣʽʪʠ ʚ ʦʩʥʦʚʥʦʤʫ ʟʚôʷʟʘʥʽ ʟ ʘʣʴʙʫʤʽʥʦʤ. 

ʉʧʦʞʠʚʘʥʥʷ ʾʞʽ, ʙʘʛʘʪʦʾ ʢʚʝʨʮʝʪʠʥʦʤ, ʥʝ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʘʣʴʙʫʤʠʥʦʚʦʾ ʬʨʘʢʮʽʾ ʧʣʘʟʤʠ. ɺ ʪʦʡ ʞʝ 

ʯʘʩ ʚʽʪʦʤʦ, ʱʦ ʜʽʻʪʘ, ʙʘʛʘʪʘ ʢʚʝʨʮʝʪʠʥʦʤ, ʻ ʧʨʦʪʝʢʪʠʚʥʠʤ ʬʘʢʪʦʨʦʤ 

ʚʽʜʥʦʩʥʦ ʘʪʝʨʦʩʢʣʝʨʦʟʫ. ɼʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʝʨʝʜʙʘʯʫʶʪʴ, ʱʦ 

ʤʝʪʘʙʦʣʽʪʠ ʢʚʝʨʮʝʪʠʥʫ ʥʝ ʚʠʷʚʣʷʶʪʴ ʩʚʦʶ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ ʜʽʶ ʚ 

ʧʣʘʟʤʽ, ʘ ʩʝʣʝʢʪʠʚʥʦ ʘʢʫʤʫʣʶʶʪʴʩʷ ʚ ʧʝʚʥʽʡ ʤʽʰʝʥʽ ʚ ʜʽʣʷʥʮʽ ʩʫʜʠʥʥʦʾ 

ʩʪʽʥʢʠ. ʇʨʦʪʝ ʻ ʡ ʽʥʰʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ in vitro, ʷʢʽ ʩʚʽʜʯʘʪʴ, ʱʦ 

ʢʚʝʨʮʝʪʠʥ ʻ ʝʬʝʢʪʠʚʥʠʤ ʘʥʪʠʦʢʩʠʜʘʥʪʦʤ ʚʽʜʥʦʩʥʦ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ 

[6]. ʁʤʦʚʽʨʥʦ ʢʚʝʨʮʝʪʠʥ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ, ʢʨʽʤ 

ʤʘʢʩʠʤʘʣʴʥʦʾ 5 ʤʄ, ʟʚôʷʟʫʻʪʴʩʷ ʟ ʘʣʴʙʫʤʽʥʘʤʠ ʢʨʦʚʽ ʽ ʥʝ ʯʠʥʠʪʴ ʩʚʦʛʦ 

ʘʥʪʠʨʘʜʠʢʘʣʴʥʦʛʦ ʝʬʝʢʪʫ ʥʘ ʝʨʠʪʨʦʮʠʪʠ ʱʫʨʽʚ, ʘ ʚʝʜʝ ʜʦ ʧʦʨʫʰʝʥʥʷ 

ʧʨʦʦʢʩʠʜʘʥʪʥʦ-ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ. ɻʽʩʪʘʤʽʥ ʩʧʦʚʽʣʴʥʶʻ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʦʮʝʩʽʚ ʇʆʃ ʫ ʝʨʠʪʨʦʮʠʪʘʭ ʱʫʨʽʚ. ʊʘʢ, ʙʽʦʛʝʥʥʠʡ ʘʤʽʥ ʫ 

ʤʘʢʩʠʤʘʣʴʥʽʡ ʽ ʤʽʥʽʤʘʣʴʥʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʥʠʞʫʻ ʚʤʽʩʪ ʛʽʜʨʦʧʝʨʦʢʩʠʜʽʚ, 

ʘ ʫ ʩʝʨʝʜʥʽʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʧʦʥʠʞʫʻ ʚʤʽʩʪ ʊɹʂ-ʘʢʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ. 

ʇʦʥʠʞʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʦʮʝʩʽʚ ʣʽʧʦʧʝʨʦʢʩʠʜʘʮʽʾ ʥʠʞʯʝ ʥʦʨʤʠ 

ʤʦʞʥʘ ʨʦʟʮʽʥʶʚʘʪʠ ʷʢ ʥʝʛʘʪʠʚʥʝ ʷʚʠʱʝ, ʦʩʢʽʣʴʢʠ ʟʘ ʪʘʢʠʭ ʫʤʦʚ 

ʤʝʤʙʨʘʥʠ ʝʨʠʪʨʦʮʠʪʽʚ ʩʪʘʶʪʴ ʞʦʨʩʪʢʽʰʠʤʠ, ʱʦ ʙʫʜʝ ʚʽʜʦʙʨʘʞʘʪʠʩʷ 

ʥʘ ʧʨʦʭʦʜʞʝʥʥʽ ʥʠʤʠ ʪʦʥʢʠʭ ʢʘʧʽʣʷʨʽʚ [7]. ɿʘʛʘʣʦʤ, ʦʜʥʦʯʘʩʥʝ 

ʜʦʜʘʚʘʥʥʷ ʜʦ ʢʨʦʚʽ ʛʽʩʪʘʤʽʥʫ ʽ ʢʚʝʨʮʝʪʠʥʫ ʟʫʤʦʚʣʶʻ ʟʨʦʩʪʘʥʥʷ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʦʮʝʩʽʚ ʇʆʃ, ʢʨʽʤ ʪʘʢʠʭ ʢʦʤʙʽʥʘʮʽʡ ʢʦʥʮʝʥʪʨʘʮʽʡ:  

0,01 ʤʢʄ ʛʽʩʪʘʤʽʥʫ ʽ 5 ʤʄ ʪʘ 3 ʤʄ ʢʚʝʨʮʝʪʠʥʫ, ʟʘ ʷʢʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʦʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʧʨʦʜʫʢʪʽʚ ʣʽʧʦʧʝʨʦʢʩʠʜʘʮʽʾ. ʊʘʢʝ ʟʥʠʞʝʥʥʷ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʇʆʃ ʤʦʞʝ ʚʽʙʫʚʘʪʠʩʷ ʚʥʘʩʣʽʜʦʢ ʧʝʨʝʭʦʧʣʝʥʥʷ ʚʽʣʴʥʠʭ 

ʨʘʜʠʢʘʣʽʚ ʢʚʝʨʮʝʪʠʥʦʤ ʚʠʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ. ʇʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʷʢ 

ʛʽʜʨʦʧʝʨʦʢʩʠʜʽʚ, ʪʘʢ ʽ ʊɹʂ-ʘʢʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ 

ʦʜʥʦʯʘʩʥʦʾ ʜʽʾ ʛʽʩʪʘʤʽʥʫ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 10 ʤʢʄ ʽ ʢʚʝʨʮʝʪʠʥʫ ʫ 

ʢʦʥʮʝʥʪʨʘʮʽʾ 0,1 ʤʄ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʫʪʚʦʨʝʥʥʷ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ ʟʘ 

ʫʯʘʩʪʶ ʛʽʩʪʘʤʽʥʫ ʚʠʩʦʢʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʘ ʥʝʜʦʩʪʘʪʥʶ ʢʽʣʴʢʽʩʪʴ 

ʢʚʝʨʮʝʪʠʥʫ ʜʣʷ ʾʭʥʴʦʾ ʽʥʘʢʪʠʚʘʮʽʾ. 
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ʂɯʅɽʊʀʏʅɯ ʆʉʆɹʃʀɺʆʉʊɯ ʇɽʈɽʂʀʉʅʆɻʆ ʆʂʀʉʅɽʅʅʗ 
ʃɯʇɯɼɯɺ ɿɸʈʆɼʂɯɺ ɺôʖʅɸ ɿɸ ɼɯɰ ʄʆɼʀʌɯʂʆɺɸʅʆɻʆ 

ʇʆʃɯɽʊʀʃɽʅɻʃɯʂʆʃʖ 

ɼʘʥʠʣʶʢ ʆ.ʄ., ʄʘʟʫʨ ɺ.ʆ., ɹʫʨʘ ʄ.ɺ. 

ʃʴʚʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ 

 

ɺʽʣʴʥʦʨʘʜʠʢʘʣʴʥʝ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ ʚʣʘʩʪʠʚʝ ʚʩʽʤ ʪʢʘʥʠʥʘʤ 

ʘʝʨʦʙʥʠʭ ʦʨʛʘʥʽʟʤʽʚ ʫ ʣʽʧʦʧʨʦʪʝʾʥʦʚʠʭ ʩʪʨʫʢʪʫʨʘʭ ʪʘ ʻ ʨʦʟʛʘʣʫʞʝʥʠʤ 

ʣʘʥʮʶʛʦʚʠʤ ʧʨʦʮʝʩʦʤ. ɿʘ ʥʦʨʤʘʣʴʥʠʭ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʫʤʦʚ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ (ʇʆʃ) ʻ ʥʝʚʠʩʦʢʦʶ ʪʘ 

ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʟʘʚʜʷʢʠ ʨʽʚʥʦʚʘʟʽ ʫ ʩʠʩʪʝʤʽ ʧʨʦ- ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ [1, 2]. 

ʇʆʃ ʟʘ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʻ ʚʘʞʣʠʚʦʶ ʣʘʥʢʦʶ ʚ ʨʝʛʫʣʷʮʽʾ ʙʘʛʘʪʴʦʭ 

ʤʝʤʙʨʘʥʦʧʦʚôʷʟʘʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʣʽʧʽʜʥʦʛʦ ʩʢʣʘʜʫ ʤʝʤʙʨʘʥ [2], ʫ 

ʩʠʥʪʝʟʽ ʧʝʨʚʠʥʥʠʭ ʧʦʩʝʨʝʜʥʠʢʽʚ, ʭʦʣʝʩʪʝʨʦʣʫ [3], ʘ ʪʘʢʦʞ ʚʧʣʠʚʘʻ ʥʘ 

ʰʚʠʜʢʽʩʪʴ ʧʦʜʽʣʫ ʢʣʽʪʠʥ ʧʽʜ ʯʘʩ ʝʤʙʨʽʦʛʝʥʝʟʫ [4]. ʊʦʤʫ ʜʦʮʽʣʴʥʦ, ʟ ʪʦʯʢʠ 

ʟʦʨʫ ʙʽʦʬʽʟʠʢʠ, ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʢʽʥʝʪʠʯʥʠʭ ʘʩʧʝʢʪʽʚ ʇʆʃ ʟʘʨʦʜʢʽʚ ʚôʶʥʘ, 

ʷʢʽ ʻ ʟʨʫʯʥʦʶ ʪʘ ʘʜʝʢʚʘʪʥʦʶ ʪʝʩʪ-ʩʠʩʪʝʤʦʶ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ 

ʭʽʤʽʯʥʠʭ, ʬʽʟʠʯʥʠʭ ʽ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ.  

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʟʘʨʦʜʢʠ ʚôʶʥʘ (Misgurnus fossilis L.) 

ʯʝʨʝʟ 60, ʽ 330 ʭʚ ʧʽʩʣʷ ʟʘʧʣʽʜʥʝʥʥʷ ʷʡʮʝʢʣʽʪʠʥ ʧʽʜ ʯʘʩ ʩʪʘʜʽʡ, ʷʢʽ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʝʨʰʦʤʫ (2 ʙʣʘʩʪʦʤʝʨʠ) ʪʘ ʜʝʩʷʪʦʤʫ ʜʨʦʙʣʝʥʥʶ ʟʠʛʦʪʠ 

(1024 ʙʣʘʩʪʦʤʝʨʠ). ɿʘʨʦʜʢʠ ʚôʶʥʘ ʚ ʫʤʦʚʘʭ ʢʦʥʪʨʦʣʶ ʽʥʢʫʙʫʚʘʣʠ ʫ 

ʨʦʟʯʠʥʽ ɻʦʣʴʪʬʨʝʪʝʨʘ ʜʣʷ ʭʦʣʦʜʥʦʢʨʦʚʥʠʭ [5]. ʉʪʘʥ ʇʆʃ ʦʮʽʥʶʚʘʣʠ 

ʟʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʥʘʢʦʧʠʯʝʥʥʷ ʚʪʦʨʠʥʥʦʛʦ ʊɹʂ-ʘʢʪʠʚʥʦʛʦ ʧʨʦʜʫʢʪʫ 

(ʤʘʣʦʥʦʚʠʡ ʜʠʘʣʴʜʝʛʽʜ). ʋ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʛʨʫʧʽ ʟʘʨʦʜʢʠ ʽʥʢʫʙʫʚʘʣʠ 

ʫ ʨʦʟʯʠʥʽ ɻʦʣʴʪʬʨʝʪʝʨʘ ʟʘ ʨʽʟʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ (ʢʦʥʪʨʦʣʴ 23ʦʉ ʪʘ 

ʜʦʩʣʽʜ 33ʦʉ) ʟ ʜʦʜʘʚʘʥʥʷʤ ʫ ʩʝʨʝʜʦʚʠʱʝ ʇɽɻ-ʚʤʽʩʥʦʛʦ ʧʦʣʽʤʝʨʥʦʛʦ 

ʥʦʩʽʷ ʜʦ ʦʪʨʠʤʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ 1 ʥʤʦʣʴ/ʣ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʨʠʩ-
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ʪʦʚʫʚʘʣʠ ʤʦʜʠʬʽʢʦʚʘʥʠʡ ʧʦʣʽʝʪʠʣʝʥʛʣʽʢʦʣʝʤ ʥʦʩʽʡ (ʇɽɻ-ʚʤʽʩʥʠʡ 

ʧʦʣʽʤʝʨʥʠʡ ʥʦʩʽʡ), ʩʠʥʪʝʟʦʚʘʥʠʡ ʥʘ ʢʘʬʝʜʨʽ ʦʨʛʘʥʽʯʥʦʾ ʭʽʤʽʾ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ Ăʃʴʚʽʚʩʴʢʘ ʇʦʣʽʪʝʭʥʽʢʘò [6]. 

ʋ ʨʦʙʦʪʘʭ ɸ. ʈʷʙʮʝʚʦʾ [6] ʧʦʢʘʟʘʥʦ, ʱʦ ʩʠʥʪʝʟʦʚʘʥʠʡ ʥʘ ʦʩʥʦʚʽ 

ʦʣʽʛʦʧʝʨʦʢʩʠʜʫ ʟ ʙʽʯʥʠʤʠ ʝʧʦʢʩʠʜʥʠʤʠ ʛʨʫʧʘʤʠ ʤʦʜʠʬʽʢʦʚʘʥʠʡ 

ʧʦʣʽʝʪʠʣʝʥʛʣʽʢʦʣʝʤ ʦʣʽʛʦʤʝʨʥʠʡ ʥʦʩʽʡ (ʇɽɻ-ʚʤʽʩʥʠʡ ʦʣʽʛʦʤʝʨ) ʻ 

ʚʦʜʦʨʦʟʯʠʥʥʦʶ ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʦʶ ʨʝʯʦʚʠʥʦʶ, ʱʦ ʽʤʤʦʙʽʣʽʟʫʻ ʥʝ 

ʨʦʟʯʠʥʥʠʡ ʘʥʪʠʙʽʦʪʠʢ ʣʝʚʦʤʽʮʝʪʠʥ ʪʘ ʫʪʚʦʨʶʻ ʚʦʜʥʽ ʥʘʥʦʩʠʩʪʝʤʠ. 

ɼʦʩʣʽʜʥʠʢʠ ʚʚʘʞʘʶʪʴ [6], ʱʦ ʥʘʥʦʨʦʟʤʽʨʥʠʡ ʥʦʩʽʡ ʻ ʧʝʨʩʧʝʢʪʠʚʥʦʶ 

ʧʦʣʽʤʝʨʥʦʶ ʩʠʩʪʝʤʦʶ ʜʣʷ ʜʦʩʪʘʚʣʝʥʥʷ ʧʨʦʪʠʧʫʭʣʠʥʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʫ 

ʢʣʽʪʠʥʠ-ʤʽʰʝʥʽ ʨʽʟʥʠʭ ʧʫʭʣʠʥ ʩʩʘʚʮʽʚ. 

ʇʽʜ ʯʘʩ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ [7], ʱʦ ʧʝʨʝʙʽʛ ʇʆʃ 

ʟʘʨʦʜʢʽʚ ʫʧʨʦʜʦʚʞ ʨʘʥʥʴʦʛʦ ʨʦʟʚʠʪʢʫ ʻ ʜʚʦʬʘʟʥʠʤ: ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʇʆʃ ʥʘ ʧʝʨʰʽʡ ʛʦʜʠʥʽ ʨʦʟʚʠʪʢʫ (ʧʦʚôʷʟʘʥʠʡ ʟ ʤʝʤʙʨʘʥʦʛʝʥʝʟʦʤ) ʪʘ 

ʥʠʟʴʢʠʡ ʚʧʨʦʜʦʚʞ ʥʘʩʪʫʧʥʠʭ ʧʦʜʽʣʽʚ ʙʣʘʩʪʦʤʝʨʽʚ (ʟʥʠʞʝʥʥʷ ʥʘ 44%). 

ɿʘ ʜʦʜʘʚʘʥʥʷ 1 ʥʤʦʣʴ/ʤʣ ʧʦʣʽʤʝʨʫ ʚ ʩʝʨʝʜʦʚʠʱʝ ʽʥʢʫʙʘʮʽʾ ʚʩʪʘʥʦʚ-

ʣʝʥʦ ʪʘʢʦʞ ʜʚʦʬʘʟʥʽʩʪʴ ʟʤʽʥ ʇʆʃ.  

ʇʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʽʥʽʮʽʘʮʽʾ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʜʝʩʷʪʴ ʛʨʘʜʫʩʽʚ 

ʩʫʧʨʦʚʦʜʞʫʚʘʣʦ ʟʥʘʯʥʽ ʟʤʽʥʠ ʚʤʽʩʪʫ ʊɹʂ-ʘʢʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ (ʫ 2-4 

ʨʘʟʠ), ʷʢ ʫ ʢʦʥʪʨʦʣʽ, ʪʘʢ ʽ ʟʘ ʜʽʾ ʧʦʣʽʤʝʨʥʦʛʦ ʥʦʩʽʷ. ʅʘ ʩʪʘʜʽʾ ʜʚʦʭ 

ʙʣʘʩʪʦʤʝʨʽʚ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʩʝʨʝʜʦʚʠʱʘ ʚʝʣʦ ʜʦ ʟʨʦʩʪʘʥʥʷ 

ʚʤʽʩʪʫ ʚʪʦʨʠʥʥʠʭ ʧʨʦʜʫʢʪʽʚ ʇʆʃ ʟʘ ʚʧʣʠʚʫ ʧʦʣʽʤʝʨʥʦʛʦ ʥʦʩʽʷ ʥʘ 

69,6Ñ23,3% ʪʘ ʥʘ 33,8Ñ1,9% ʫ ʢʦʥʪʨʦʣʴʥʠʭ ʟʨʘʟʢʘʭ. ʎʝ ʧʦʚôʷʟʘʥʦ ʽʟ 

ʟʙʽʣʴʰʝʥʥʷʤ ʨʦʣʽ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʚ ʧʝʨʝʙʫʜʦʚʽ ʩʪʨʫʢʪʫʨʠ 

ʢʣʽʪʠʥʥʠʭ ʤʝʤʙʨʘʥ, ʷʢʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʟʚôʷʟʢʫ ʟ ʘʜʘʧʪʘʮʽʻʶ ʦʨʛʘʥʽʟʤʫ 

ʜʦ ʟʤʽʥʝʥʠʭ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ. ɸʥʘʣʦʛʽʯʥʽ ʟʤʽʥʠ ʨʽʚʥʷ ʇʆʃ 

ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ ʽ ʥʘ ʰʦʩʪʽʡ ʛʦʜʠʥʽ ʨʦʟʚʠʪʢʫ ï ʟʘ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝ-

ʨʘʪʫʨʠ ʩʝʨʝʜʦʚʠʱʘ ʩʧʦʩʪʝʨʽʛʘʣʠ ʜʦʩʪʦʚʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ 

ʧʨʦʜʫʢʪʽʚ ʇʆʃ ʷʢ ʫ ʢʦʥʪʨʦʣʽ, ʪʘʢ ʽ ʟʘ ʜʦʜʘʚʘʥʥʷ 1 ʥʤʦʣʴ/ʤʣ ʧʦʣʽʤʝʨʫ 

(ʥʘ 307Ñ7,4% ʽ 58,0Ñ3,4% ʚʽʜʧʦʚʽʜʥʦ). ʆʜʥʠʤ ʟ ʝʬʝʢʪʠʚʥʠʭ ʤʝʭʘʥʽʟʤʽʚ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʜʘʧʪʘʮʽʾ ʪʚʘʨʠʥ ʜʦ ʘʙʽʦʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʟʦʢʨʝʤʘ,  ʽ 

ʪʝʤʧʝʨʘʪʫʨʠ ʩʝʨʝʜʦʚʠʱʘ, ʻ ʧʝʨʝʙʫʜʦʚʘ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʤʝʤʙʨʘʥ ʽ 

ʩʫʙʢʣʽʪʠʥʥʠʭ ʩʪʨʫʢʪʫʨ ʢʣʽʪʠʥ [8]. ɿʘ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 

ʩʝʨʝʜʦʚʠʱʘ ʟʤʽʥʶʶʪʴʩʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʝʤʙʨʘʥ,  

ʭʘʨʘʢʪʝʨ ʙʽʣʦʢ-ʣʽʧʽʜʥʠʭ ʚʟʘʻʤʦʜʽʡ, ʢʽʣʴʢʽʩʪʴ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ ʚ 

ʩʠʩʪʝʤʽ, ʘ ʫ ʝʤʙʨʽʦʥʽʚ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘʢʦʞ ʟʘʚʘʞʘʻ 

ʧʦʚʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ ʙʽʣʢʘ ʝʤʙʨʽʦʥʘʤʠ ʪʘ ʟʘʪʨʠʤʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʣ̔ ʧʽʜʥʠʭ ʨʝʯʦʚʠʥ ʞʦʚʪʢʘ.  

ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʥʘ ʦʙʦʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʪʘʜʽʷʭ ʨʦʟʚʠʪʢʫ ʟʘ 

ʜʚʦʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʨʝʞʠʤʽʚ ʜʦʜʘʚʘʥʥʷ ʚ ʩʝʨʝʜʦʚʠʱʝ ʽʥʢʫʙʘʮʽʾ 1 

ʥʤʦʣʴ/ʤʣ ʧʦʣʽʤʝʨʫ ʚʝʣʦ ʜʦ ʜʦʩʪʦʚʽʨʥʦʛʦ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʄɼɸ. 
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ɿʥʠʞʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʇʆʃ ʟʘ ʜʦʜʘʚʘʥʥʷ ʧʦʣʽʤʝʨʫ, ʡʤʦʚʽʨʥʦ 

ʧʦʚôʷʟʘʥʦ ʟ ʡʦʛʦ ʘʥʪʠʨʘʜʠʢʘʣʴʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʪʘ ʯʘʩʪʢʦʚʠʤ 

ʚʽʜʥʦʚʣʝʥʥʷʤ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʝʤʙʨʘʥ. 

ʆʜʝʨʞʘʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʟ ʤʝʪʦʶ 

ʚʠʚʯʝʥʥʷ ʤʝʤʙʨʘʥʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʧʽʜʪʨʠʤʘʥʥʷ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦʛʦ 

ʽʦʥʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ ʟʘʨʦʜʢʽʚ ʫʧʨʦʜʦʚʞ ʝʤʙʨʽʦʛʝʥʝʟʫ ʪʘ ʧʦʜʘʣʴʰʦʛʦ 

ʟôʷʩʫʚʘʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʚʧʣʠʚʫ ʇɽɻ-ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʧʦʣʽʤʝʨʫ ʥʘ 

ʢʣʽʪʠʥʥʦʤʫ ʨʽʚʥʽ. 
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ɺʃʀʗʅʀɽ ʄʀʂʈʆ- ʀ ʄɸʂʈʆʕʃɽʄɽʅʊʆɺ  
ʅɸ ʈʆʉʊ ʀ ʈɸɿɺʀʊʀɽ ʈɸʉʊɽʅʀʁ  

ʄʘʨʪʳʥʝʥʢʦ ɸ.ɺ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʙʠʦʨʝʩʫʨʩʦʚ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʋʢʨʘʠʥʳ 

 

ʈʘʩʪʝʥʠʷ ʠʛʨʘʶʪ ʦʜʥʫ ʠʟ ʛʣʘʚʥʳʭ ʨʦʣʝʡ ʚ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ, ʦʥʠ 

ʩʦʟʜʘʶʪ ʫʩʣʦʚʠʷ ʜʣʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʣʶʜʝʡ, ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ 

ʢʘʢ ʧʝʨʚʠʯʥʦʝ ʪʨʦʬʠʯʝʩʢʦʝ ʟʚʝʥʦ ʚ ʮʝʧʷʭ ʧʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ. ɾʠʟʥʴ 

ʨʘʩʪʝʥʠʷ ʩʦʩʪʦʠʪ ʠʟ ʧʦʩʪʦʷʥʥʦʛʦ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʭʠʤʠʯʝʩʢʠʭ 

ʨʝʘʢʮʠʡ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʦʵʪʦʤʫ ʙʝʟ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ 
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ʩʠʩʪʝʤʳ ʪʨʫʜʥʦ ʜʘʞʝ ʧʨʝʜʩʪʘʚʠʪʴ ʩʪʘʙʠʣʴʥʳʝ ʫʨʦʞʘʠ. ɼʣʷ ʵʪʦʛʦ 

ʨʘʩʪʝʥʠʷʤ ʥʫʞʥʦ ʦʧʪʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ, 

ʧʦʩʢʦʣʴʢʫ ʦʪʩʫʪʩʪʚʠʝ ʠʣʠ ʠʟʙʳʪʦʢ ʢʘʢʦʛʦ-ʣʠʙʦ ʠʟ ʵʣʝʤʝʥʪʦʚ ʤʦʞʝʪ 

ʚʣʠʷʪʴ ʥʘ ʥʝʛʦ [4]. 

ʂ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʞʠʟʥʠ ʨʘʩʪʝʥʠʷ 

ʦʪʥʦʩʷʪ: ʢʦʙʘʣʴʪ, ʙʦʨ, ʞʝʣʝʟʦ, ʤʝʜʴ, ʤʘʨʛʘʥʝʮ, ʮʠʥʢ, ʠ ʤʦʣʠʙʜʝʥ, ʦʥʠ 

ʧʦʪʨʝʙʣʷʶʪ ʦʪ 100 000 ʜʦ 1 000 ʜʦʣʝʡ ʧʨʦʮʝʥʪʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʘʢʦʡ 

ʥʝʙʦʣʴʰʦʡ ʧʨʦʮʝʥʪ, ʙʝʟ ʥʠʭ ʤʳ ʥʝ ʤʦʞʝʤ ʧʨʝʜʩʪʘʚʠʪʴ ʧʦʣʥʦʮʝʥʥʦʝ 

ʫʩʚʦʝʥʠʝ ʦʩʥʦʚʥʳʭ ʫʜʦʙʨʝʥʠʡ ʨʘʩʪʝʥʠʷʤʠ. ʅʝʜʦʩʪʘʪʦʢ ʤʠʢʨʦ-

ʵʣʝʤʝʥʪʦʚ ʥʘʨʫʰʘʝʪ ʦʙʤʝʥ ʚʝʱʝʩʪʚ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ [3]. 

ɼʦʢʘʟʘʥʦ, ʯʪʦ ʣʫʯʰʝ ʫʩʚʘʠʚʘʶʪ ʦʩʥʦʚʥʳʝ ʫʜʦʙʨʝʥʠʷ ʪʝ ʨʘʩʪʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʝʥʳ ʭʦʨʦʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʦʥʠ 

ʪʘʢʞʝ ʣʫʯʰʝ ʧʨʦʪʠʚʦʩʪʦʷʪ ʟʘʤʦʨʦʟʢʘʤ, ʙʦʣʝʟʥʷʤ, ʟʘʩʫʭʝ, 

ʚʨʝʜʠʪʝʣʷʤ, ʠ ʜʨʫʛʠʤ ʬʘʢʪʦʨʘʤ. ɽʩʣʠ ʨʘʟʦʙʨʘʪʴʩʷ ʢʦʥʢʨʝʪʥʦ, ʪʦ: 

ɹʦʨ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʤʫ ʫʩʚʦʝʥʠʶ ʢʘʣʴʮʠʷ, 

ʫʚʝʣʠʯʠʚʘʝʪ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢ 

ʙʦʣʝʟʥʷʤ, ʙʝʟ ʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʙʦʨʘ ʧʨʦʮʝʩʩ ʬʦʪʦʩʠʥʪʝʟʘ ʚ 

ʨʘʩʪʝʥʠʠ ʪʦʨʤʦʟʠʪʩʷ. 

ʄʝʜʴ ʚʣʠʷʝʪ ʥʘ ʨʘʟʚʠʪʠʝ ʠ ʨʦʩʪ ʢʫʣʴʪʫʨ, ʫʯʘʩʪʚʫʝʪ ʚ ʬʦʪʦʩʠʥʪʝʟʝ 

ʨʘʩʪʝʥʠʡ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʦʙʨʘʟʦʚʘʥʠʶ ʭʣʦʨʦʬʠʣʣʘ. ʆʥʘ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʠʡ ʫʨʦʞʘʡ ʠ ʧʦʤʦʛʘʝʪ ʣʫʯʰʝ ʫʩʚʘʠʚʘʪʴ ʘʟʦʪ. 

ʄʘʨʛʘʥʝʮ ʩʪʠʤʫʣʠʨʫʝʪ ʨʦʩʪ ʢʫʣʴʪʫʨ. ɿʘʱʠʱʘʝʪ ʨʘʩʪʝʥʠʝ ʦʪ 

ʙʦʣʝʟʥʝʡ ʠ ʙʦʨʝʪʩʷ ʩ ʚʨʝʜʠʪʝʣʷʤʠ, ʚʣʠʷʝʪ ʥʘ ʩʦʩʪʦʷʥʠʝ 

ʧʨʦʪʦʧʣʘʟʤʳ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʘʜʩʦʨʙʮʠʦʥʥʦʤʫ ʩʚʷʟʳʚʘʥʠʶ ʚʣʘʛʠ. 

ʄʦʣʠʙʜʝʥ ʧʦʚʳʰʘʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʬʦʪʦʩʠʥʪʝʟʘ, ʫʯʘʩʪʚʫʝʪ ʚ 

ʫʩʚʦʝʥʠʠ ʚʠʪʘʤʠʥʦʚ. ʀʛʨʘʝʪ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʘʭ ʬʠʢʩʘʮʠʠ ʘʟʦʪʘ, 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ ʚ ʧʨʦʜʫʢʮʠʠ, ʧʦʚʳʰʘʝʪ 

ʢʘʯʝʩʪʚʦ ʢʫʣʴʪʫʨ. 

ʎʠʥʢ ʪʘʢ ʞʝ ʠʛʨʘʝʪ ʨʦʣʴ ʚ ʬʦʪʦʩʠʥʪʝʟʝ, ʝʱʝ ʦʥ ʘʢʪʠʚʠʨʫʝʪ 

ʜʝʡʩʪʚʠʝ ʬʝʨʤʝʥʪʦʚ, ʠ ʧʦʤʦʛʘʝʪ ʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʘʟʦʪʘ. ɺʣʠʷʝʪ ʥʘ 

ʨʝʧʨʦʜʫʢʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ, ʤʝʪʘʙʦʣʠʟʤ ʫʛʣʝʚʦʜʦʚ. ʉ ʝʛʦ ʧʦʤʦʱʴʶ 

ʚʦʟʨʘʩʪʘʝʪ ʦʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʠ ʫʛʣʝʚʦʜʦʚ. 

ɾʝʣʝʟʦ ʫʯʘʩʪʚʫʝʪ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʙʝʣʢʦʚ ʠ ʭʣʦʨʦʬʠʣʣʘ [7]. 

ʂʘʞʜʳʡ, ʠʟ ʵʪʠʭ ʚʝʱʝʩʪʚ ʠʛʨʘʝʪ ʩʚʦʶ ʨʦʣʴ ʚ ʧʠʪʘʥʠʠ ʨʘʩʪʝʥʠʡ, 

ʧʦʵʪʦʤʫ ʢʫʣʴʪʫʨʳ ʠʤʝʶʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 

ʤʠʢʨʦʵʣʝʤʝʥʪʘʭ. 

ʆʩʥʦʚʥʫʶ ʨʦʣʴ ʜʣʷ ʨʘʩʪʝʥʠʡ ʠʛʨʘʶʪ ʤʘʢʨʦʵʣʝʤʝʥʪʳ: ʘʟʦʪ, 

ʬʦʩʬʦʨ, ʢʘʣʴʮʠʡ, ʞʝʣʝʟʦ, ʢʘʣʠʡ, ʩʝʨʘ, ʤʘʛʥʠʡ, ʧʨʦʮʝʥʪ ʢʦʪʦʨʳʭ ʦʪ 

ʩʦʪʳʭ ʜʦʣʝʡ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʧʨʦʮʝʥʪʦʚ. 

ɸʟʦʪ (N) ï ʵʪʦ ʦʩʥʦʚʥʦʡ ʩʪʨʦʠʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ, ʢʦʪʦʨʳʡ 

ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ. ʆʥ ʪʘʢ ʞʝ ʧʦʤʦʛʘʝʪ ʫʩʢʦʨʠʪʴ ʨʦʩʪ 
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ʚʝʛʝʪʘʪʠʚʥʦʡ ʤʘʩʩʳ ʠ ʠʛʨʘʝʪ ʥʝʤʘʣʫʶ ʨʦʣʴ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʟʜʦʨʦʚʦʡ 

ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ, ʣʠʩʪʴʝʚ ʠ ʩʪʝʙʝʣʴ. ʉʧʦʩʦʙʩʪʚʫʝʪ ʙʳʩʪʨʦʤʫ 

ʩʦʟʨʝʚʘʥʠʶ ʧʣʦʜʦʚ. 

ʌʦʩʬʦʨ (P), ʢʘʢ ʠ ʘʟʦʪ, ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʙʦʣʴʰʠʥʩʪʚʘ ʙʝʣʢʦʚ. ʆʥ 

ʫʣʫʯʰʘʝʪ ʘʟʦʪʥʦʝ ʧʠʪʘʥʠʝ, ʧʦʤʦʛʘʝʪ ʨʘʩʪʝʥʠʶ ʨʘʩʪʠ ʙʳʩʪʨʝʝ ʠ ʜʘʝʪ 

ʵʥʝʨʛʠʶ ʜʣʷ ʙʳʩʪʨʝʡʰʝʛʦ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ 

ʠ ʨʦʩʪʫ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ. ʌʦʩʬʦʨ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʨʘʟʤʥʦʞʝʥʠʷ. 

ʂʘʣʠʡ (K) - ʧʦʚʳʰʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢ ʟʘʩʫʭʝ, 

ʟʘʙʦʣʝʚʘʥʠʷʤ, ʦʥ ʦʪʚʝʯʘʝʪ ʟʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʛʣʦʱʝʥʠʷ ʨʘʩʪʝʥʠʷʤʠ 

ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʵʬʬʝʢʪʠʚʥʦʤʫ ʫʩʚʦʝʥʠʶ 

ʬʦʩʬʦʨʘ ʠ ʘʟʦʪʘ [2]. 

ɺʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʤʘʢʨʦʵʣʝʤʝʥʪʳ ʷʚʣʷʝʪʩʷ çʩʪʨʦʠʪʝʣʴ-

ʥʳʤ ʤʘʪʝʨʠʘʣʦʤè ʜʣʷ ʪʢʘʥʝʡ ʠ ʦʨʛʘʥʦʚ ʩʘʤʦʛʦ ʨʘʩʪʝʥʠʷ. 

ʇʨʦʚʝʜʷ ʩʦʙʩʪʚʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦ ʚʘʞʥʦʩʪʠ ʪʘʢʦʛʦ 

ʤʘʢʨʦʵʣʝʤʝʥʪʘ ʢʘʢ ʘʟʦʪ ʚ ʨʘʩʪʝʥʠʷʭ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʨʘʩʪʝʥʠʷ ʥʝ ʤʦʛʫʪ ʨʘʩʪʠ ʠ ʨʘʟʚʠʚʘʪʴʩʷ ʙʝʟ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʵʪʦʛʦ ʤʘʢʨʦʵʣʝʤʝʥʪʘ. ɼʣʷ ʣʫʯʰʝʛʦ ʫʨʦʞʘʷ ʯʝʣʦʚʝʢ ʠʩʧʦʣʴʟʫʝʪ 

ʥʠʪʨʘʪʥʳʝ ʫʜʦʙʨʝʥʠʷ ʜʣʷ ʝʛʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ. ʅʘ ʧʨʠʤʝʨʝ 

ʘʟʦʪʥʦʡ ʩʝʣʠʪʨʳ ʠ ʨʘʩʪʝʥʠʠ Allium cepa, ʥʘʤʠ ʧʨʦʚʝʜʝʥʳ 

ʩʦʙʩʪʚʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʨʠʩ. 1).  

 
ʈʠʩ. 1 

ɼʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʨʦʞʘʷ ʯʝʣʦʚʝʢ ʠʩʧʦʣʴʟʫʝʪ 60 ʢʛ ʥʘ 1 ʛʘ 

ʘʟʦʪʥʦʡ ʩʝʣʠʪʨʳ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʤʘʢʨʦʵʣʝʤʝʥʪʘ ʚ ʵʪʦʤ ʨʘʩʪʝʥʠʠ, 

ʫʚʝʣʠʯʠʚ ʠ ʫʤʝʥʴʰʠʚ ʜʦʟʫ ʚ 2, 4, 6, 8 ʠ 10 ʨʘʟ, ʤʳ ʤʦʞʝʤ ʩʜʝʣʘʪʴ 

ʩʣʝʜʫʶʱʠʡ ʚʳʚʦʜ, ʯʪʦ ʧʨʠ ʤʝʥʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ ʥʠʪʨʘʪʥʦʛʦ ʘʟʦʪʘ 

ʨʘʩʪʝʥʠʝ ʤʦʞʝʪ ʨʘʟʚʠʚʘʪʴʩʷ, ʥʦ ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʫʤʝʥʴʰʝʥʠʶ 

ʢʦʣʠʯʝʩʪʚʘ ʫʨʦʞʘʷ, ʪʘʢ ʢʘʢ ʨʘʩʪʝʥʠʝ ʙʦʣʝʝ ʫʷʟʚʠʤʦ ʢ ʙʦʣʝʟʥʷʤ. 

ʋʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʥʠʪʨʘʪʥʦʛʦ ʘʟʦʪʘ ʪʘʢʞʝ ʧʨʠʚʦʜʠʪ ʢ 
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ʥʝʛʘʪʠʚʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ ʫʛʥʝʪʝʥʠʝ ʨʦʩʪʘ ʠ 

ʨʘʟʚʠʪʠʷ ʠ ʪʘʢʞʝ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʫʨʦʞʘʡʥʦʩʪʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʦʪʣʦʞʝʥʠʷ ʥʠʪʨʘʪʦʚ ʚ ʣʫʢʦʚʠʮʝ, ʢʦʪʦʨʳʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʥʝʛʘʪʠʚʥʦ 

ʚʣʠʷʶʪ ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ. 
 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ, ʠʤʝʥʥʦ ʚ ʘʟʦʪʝ ʚʩʝ ʨʘʩʪʝʥʠʷ 

ʠʩʧʳʪʳʚʘʶʪ ʥʘʠʙʦʣʴʰʫʶ ʧʦʪʨʝʙʥʦʩʪʴ, ʘ ʫʜʦʙʨʝʥʠʷ ʥʠʤ ʠʤʝʝʪ 

ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʞʘʡ. ʇʨʠ ʦʧʪʠʤʘʣʴʥʦʤ ʧʠʪʘʥʠʠ ʘʟʦʪʦʤ, 

ʨʘʩʪʝʥʠʝ ʩʧʦʩʦʙʥʦ ʦʙʨʘʟʦʚʳʚʘʪʴ ʧʨʦʯʥʳʝ ʩʪʝʙʣʠ, ʣʠʩʪʴʷ 

ʧʨʠʦʙʨʝʪʘʶʪ ʠʥʪʝʥʩʠʚʥʦʛʦ ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ, ʨʝʧʨʦʜʫʢʪʠʚʥʳʝ ʦʨʛʘʥʳ 

ʬʦʨʤʠʨʫʶʪʩʷ ʣʫʯʰʝ, ʪʝʤ ʩʘʤʳʤ ʧʦʚʳʰʘʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. 

ʆʜʥʘʢʦ ʠʟʙʳʪʦʯʥʦʝ ʧʠʪʘʥʠʝ, ʢʘʢ ʠ ʥʝʜʦʩʪʘʪʦʢ ʘʟʦʪʘ, ʩʧʦʩʦʙʥʦ 

ʥʘʨʫʰʠʪʴ ʥʦʨʤʘʣʴʥʫʶ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʠ ʧʨʠʚʦʜʠʪ ʢ 

ʥʝʞʝʣʘʪʝʣʴʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ. [6] 
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ɺʀʂʆʈʀʉʊɸʅʅʗ ʇʈʆʊʆʏʅʆɰ ʎʀʊʆʌʃʖʈʆʄɽʊʈɯɰ ɺ 
ɼɯɸɻʅʆʉʊʀʎɯ ʇʋʍʃʀʅ ʄʆɿʂʋ 

ʈʫʩʽʥʘ ɸ.ɭ., ʅʝʪʨʦʥʽʥʘ ʆ.ɺ.  

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ ʤʝʜʠʯʥʘ ʘʢʘʜʝʤʽʷ ʄʆɿ ʋʢʨʘʾʥʠ 

 

ɻʣʽʦʙʣʘʩʪʦʤʠ ʮʝ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʥʽ ʽ  ʘʛʨʝʩʠʚʥʽ ʬʦʨʤʠ 

ʧʫʭʣʠʥ ʤʦʟʢʫ. ɯʥʪʝʨʝʩ ʜʦ ʧʨʦʙʣʝʤʠ ʛʣʽʘʣʴʥʠʭ ʧʫʭʣʠʥ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

ʦʙʫʤʦʚʣʝʥʠʡ ʧʨʦʛʨʝʩʫʶʯʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʭʚʦʨʠʭ ʥʘ ʮʝʡ ʚʠʜ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ ʟʥʘʯʥʠʭ ʜʦʩʷʛʥʝʥʴ ʫ ʾʭ ʣʽʢʫʚʘʥʥʽ. ʅʘ 

ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ, ʚʽʜʦʤʦ, ʱʦ ʦʥʢʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʩʫʧʨʦʚʦʜʞʫʶʪʴ 

ʧʦʨʫʰʝʥʥʷ ʛʣʽʢʦʟʠʣʶʚʘʥʥʷ, ʟʤʽʥʦʶ ʢʦʥʬʽʛʫʨʘʮʽʾ ʚʫʛʣʝʚʦʜʥʦʾ ʯʘʩʪʠʥʠ 

ʛʣʽʢʦʢʦʥ'ʶʛʘʪʽʚ. ɼʦʩʣʽʜʞʝʥʥʷ ʥʦʚʦʫʪʚʦʨʝʥʴ ʤʦʟʢʫ ʧʨʦʚʦʜʷʪʴʩʷ ʚ 

ʦʩʥʦʚʥʦʤʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ ʤʝʪʦʜʽʚ ʘʙʦ ʢʣʽʪʠʥʥʠʭ 

ʢʫʣʴʪʫʨ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʥʘʡʙʽʣʴʰ ʜʦʩʪʫʧʥʦʶ ʩʝʨʝʜʦʚʠʱʝʤ ʜʣʷ 

ʜʦʩʣʽʜʞʝʥʴ ʻ ʢʨʦʚ ʭʚʦʨʦʛʦ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʙʽʦʭʽʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʜʽʘʛʥʦʩʪʠʮʽ ʭʚʦʨʦʙ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʧʫʭʣʠʥʥʠʤʠ 

ʧʨʦʮʝʩʘʤ, ʘ ʩʘʤʝ ʚʠʟʥʘʯʝʥʥʷ ʟʤʽʥʠ ʛʣʽʢʦʟʠʣʴʦʚʘʥʦʩʪʽ ʣʝʡʢʦʮʠʪʽʚ ʧʨʠ 

ʨʦʟʚʠʪʢʫ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʙ'ʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ 

ʣʝʡʢʦʮʠʪʠ ʢʨʦʚʽ ʭʚʦʨʠʭ ʟ ʧʫʭʣʠʥʘʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ (n = 10). ɻʨʫʧʫ 

ʢʦʥʪʨʦʣʶ ʩʢʣʘʣʠ 10 ʫʤʦʚʥʦ ʟʜʦʨʦʚʠʭ ʜʦʥʦʨʽʚ. ʂʽʣʴʢʽʩʪʴ 

ʛʣʽʢʦʟʠʣʴʦʚʘʥʠʭ ʢʣʽʪʠʥ ʢʨʦʚʽ ʚʠʟʥʘʯʘʣʠ ʤʝʪʦʜʦʤ ʧʨʦʪʦʯʥʦʾ 

ʮʠʪʦʬʣʫʦʨʠʤʝʪʨʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʣʝʢʪʠʥʽʚ, ʩʧʝʮʠʬʽʯʥʠʭ ʜʦ 

ʪʝʨʤʽʥʘʣʴʥʠʭ ʟʘʣʠʰʢʽʚ N-ʘʮʝʪʽʣʥʝʡʨʘʤʽʥʦʚʦʡ ʢʠʩʣʦʪʠ, ʛʘʣʘʢʪʦʟʠ, 

ʤʘʥʦʟʠ, ʬʫʢʦʟʠ.  ɸʥʘʣʽʟ ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʨʦʪʦʯʥʦʤ ʮʠʪʦʤʝʪʨʽ ʉʦulter 

Epics XL. ʈʦʟʨʘʭʫʥʦʢ ʱʽʣʴʥʦʩʪʽ ʝʢʩʧʦʥʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʦʛʨʘʤʠ FCS Express 3.  

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ ʟʘʛʘʣʴʥʫ ʪʝʥʜʝʥʮʽʶ 

ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʣʝʡʢʦʮʠʪʽʚ ʚ ʢʨʦʚʽ ʭʚʦʨʠʭ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʛʨʫʧʠ, 

ʷʢʽ ʥʝʩʫʪʴ ʥʘ ʩʚʦʾʡ ʧʦʚʝʨʭʥʽ ʚʫʛʣʝʚʦʜʥʽ ʢʦʤʧʦʥʝʥʪʠ: ʩʽʘʣʦʚʽ ʢʠʩʣʦʪʠ, 

ʛʘʣʘʢʪʦʟʫ, ʤʘʥʦʟʫ ʽ ʬʫʢʦʟʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʧʝʨʠʬʝʨʠʯʥʽʡ ʢʨʦʚʽ ʧʘʮʽʻʥʪʽʚ ʟ ʟʣʦʷʢʽʩʥʠʤʠ 

ʥʦʚʦʫʪʚʦʨʝʥʥʷʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʮʠʨʢʫʣʶʶʪʴ ʣʝʡʢʦʮʠʪʠ ʟ 

ʤʦʜʠʬʽʢʦʚʘʥʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʛʣʽʢʦʧʨʦʪʝʾʥʽʚ ʥʘ ʧʦʚʝʨʭʥʽ, ʱʦ ʜʘʻ 

ʧʽʜʩʪʘʚʫ ʛʦʚʦʨʠʪʠ ʧʨʦ ʧʝʨʩʧʝʢʪʠʚʫ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʮʴʦʤʫ 

ʥʘʧʨʷʤʢʫ.  
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ɹɯʆʃʆɻɯʏʅɸ ʆʏʀʉʊʂɸ ʉʊɯʏʅʀʍ ɺʆɼ 
ʅɸ ʂʇ çʏɽʈʅɯɺʎɯɺʆɼʆʂɸʅɸʃè 

ʆʤʝʣʴʯʝʥʢʦ ʅ.ʄ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʍʘʨʢʽʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

 

ɺʧʣʠʚ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ ʥʘ ʧʨʠʨʦʜʫ ʧʦʩʠʣʶʻʪʴʩʷ ʫ ʧʨʦʮʝʩʽ 

ʨʦʟʚʠʪʢʫ ʚʠʨʦʙʥʠʯʠʭ ʩʠʣ ʽ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ. 

ɺʧʣʠʚ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʜʦʚʢʽʣʣʷ ʧʨʠʟʚʽʚ ʜʦ ʚʠʥʠʢʥʝʥʥʷ 

ʙʘʛʘʪʴʦʭ ʥʝʛʘʪʠʚʥʠʭ ʷʚʠʱ, ʟʦʢʨʝʤʘ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʦʡʤ. ʆʩʥʦʚʥʠʤʠ 

ʜʞʝʨʝʣʘʤʠ ʟʘʙʨʫʜʥʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʻ ʥʝʜʦʩʪʘʪʥʴʦ 

ʦʯʠʱʝʥʽ ʩʪʽʯʥʽ ʚʦʜʠ ʧʨʦʤʠʩʣʦʚʠʭ ʪʘ ʢʦʤʫʥʘʣʴʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, 

ʪʚʘʨʠʥʥʠʮʴʢʠʭ ʢʦʤʧʣʝʢʩʽʚ; ʟʤʠʚʘʥʥʷ ʟ ʧʦʣʽʚ ʪʘ ʤʽʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ 

ʧʦʚʝʨʭʥʝʚʠʤʠ ʪʘ ʜʦʱʦʚʠʤʠ ʚʦʜʘʤʠ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʰʢʽʜʣʠʚʠʭ ʽ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʪʦʱʦ [1, 2]. 

ɺʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʦʭʦʨʦʥʠ ʚʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʽʜ 

ʟʘʙʨʫʜʥʝʥʥʷ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ. 

ʆʜʥʠʤ ʟ ʝʬʝʢʪʠʚʥʠʭ ʩʧʦʩʦʙʽʚ ʟʥʝʰʢʦʜʞʝʥʥʷ ʤʽʩʴʢʠʭ ʩʪʦʢʽʚ ʻ ʤʝʪʦʜ 

ʧʦʚôʷʟʘʥʠʡ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʧʝʮʠʬʽʯʥʠʭ ʙʽʦʣʦʛʽʯʥʠʭ ʩʢʫʧʯʝʥʴ ï 

ʘʢʪʠʚʥʦʛʦ ʤʫʣʫ. ʎʝʡ ʤʝʪʦʜ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʛʣʠʙʦʢʦʾ ʫʪʠʣʽʟʘʮʽʾ ʷʢ 

ʦʨʛʘʥʽʯʥʠʭ, ʪʘʢ ʽ ʥʝʦʨʛʘʥʽʯʥʠʭ ʟʘʙʨʫʜʥʝʥʴ, ʱʦ ʟʘʣʠʰʠʣʠʩʷ ʧʽʩʣʷ 

ʤʝʭʘʥʽʯʥʦʾ ʦʯʠʩʪʢʠ ʩʪʽʯʥʠʭ ʚʦʜ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʘʢʪʠʚʥʦʛʦ ʤʫʣʫ ʜʣʷ 

ʚʠʜʘʣʝʥʥʷ ʜʦʤʽʰʦʢ ʽʟ ʚʦʜʠ ʦʩʥʦʚʘʥʝ ʥʘ ʫʥʽʢʘʣʴʥʽʡ ʟʜʘʪʥʦʩʪʽ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫʪʠʣʽʟʫʚʘʪʠ ʥʝ ʪʽʣʴʢʠ ʪʽ ʩʫʙʩʪʨʘʪʠ, ʷʢʽ ʜʣʷ ʥʠʭ 

ʦʧʪʠʤʘʣʴʥʽ ʡ ʪʘʢʠʤ ʯʠʥʦʤ ʟʚʠʯʥʽ, ʘ ʡ ʚʝʣʠʯʝʟʥʫ ʢʽʣʴʢʽʩʪʴ ʽʥʰʠʭ ʰʪʫʯʥʦ 

ʩʠʥʪʝʟʦʚʘʥʠʭ ʨʝʯʦʚʠʥ [2, 3]. 

ʆʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʫʣʦʚʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʻ 

ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʽ ʧʨʦʙʣʝʤʘʪʠʯʥʠʭ ʥʘʧʨʷʤʢʽʚ ʝʢʦʣʦʛʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ. ʊʦʤʫ ʥʘʰʘ ʨʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʚʠʚʯʝʥʥʶ ʙʽʦʣʦʛʽʯʥʠʭ 

ʘʩʧʝʢʪʽʚ ʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ ʤʽʩʪʘ ʏʝʨʥʽʚʮʽ ʥʘ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜʘʭ ʂʇ 

çʏʝʨʥʽʚʮʽʚʦʜʦʢʘʥʘʣè. 

ʄʽʩʪʦ ʏʝʨʥʽʚʮʽ ï ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʡ ʮʝʥʪʨ ʇʽʚʥʽʯʥʦʾ ɹʫʢʦʚʠʥʠ. 

ʇʦʩʪʘʯʘʥʥʷ ʚʦʜʠ ʜʦ ʤʽʩʪʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦ ʤʽʩʴʢʠʤ 

ʚʦʜʦʛʦʥʦʤ, ʣʠʰʝ ʜʝʷʢʽ ʛʦʩʧʦʜʘʨʩʪʚʘ ʯʘʩʪʢʦʚʦ ʩʧʦʞʠʚʘʶʪʴ ʚʦʜʫ ʟ 

ʤʽʩʮʝʚʠʭ ʘʨʪʝʟʽʘʥʩʴʢʠʭ ʩʚʝʨʜʣʦʚʠʥ. 

ʇʨʘʚʦʙʝʨʝʞʥʘ ʽʩʪʦʨʠʯʥʘ ʯʘʩʪʠʥʘ ʏʝʨʥʽʚʮʽʚ ʢʦʨʠʩʪʫʻʪʴʩʷ 

ʚʦʜʦʧʨʦʚʽʜʥʦʶ ʤʝʨʝʞʝʶ, ʷʢʘ ʧʨʦʢʣʘʜʘʣʘʩʷ ʟʘ ʘʚʩʪʨʽʡʩʴʢʠʭ ʯʘʩʽʚ 

ʦʜʥʦʯʘʩʥʦ ʟ ʢʘʥʘʣʽʟʘʮʽʡʥʦʶ ʤʝʨʝʞʝʶ ʟʘʛʘʣʴʥʦʩʧʣʘʚʥʦʾ ʩʠʩʪʝʤʠ, ʟʽ 

ʩʢʠʜʘʥʥʷʤ ʩʪʽʯʥʠʭ ʚʦʜ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʨʽʯʢʫ ʇʨʫʪ ʙʝʟ ʦʯʠʱʝʥʥʷ. ʋ 

ʥʦʚʽʰʠʭ ʪʘ ʩʫʯʘʩʥʠʭ ʨʘʡʦʥʘʭ ʤʽʩʪʘ ʙʫʜʽʚʥʠʮʪʚʦ ʢʘʥʘʣʽʟʘʮʽʡʥʠʭ ʤʝʨʝʞ 

ʟʜʽʡʩʥʶʚʘʣʦʩʴ ʟʘ ʧʦʚʥʦʶ ʨʦʟʜʽʣʴʥʦʶ ʩʠʩʪʝʤʦʶ. ʄʝʨʝʞʽ ʧʨʦʢʣʘʜʝʥʽ ʟ 



298 

ʙʝʪʦʥʥʠʭ ʪʨʫʙ ʪʘ ʙʝʪʦʥʥʠʭ ʢʦʣʝʢʪʦʨʽʚ ʦʚʘʣʴʥʦʛʦ ʧʝʨʝʨʽʟʫ. ɿʘʛʘʣʦʤ ʫ 

ʢʘʥʘʣʽʟʘʮʽʡʥʽʡ ʤʝʨʝʞʽ ʏʝʨʥʽʚʮʽʚ ʟʘʜʽʷʥʦ ʩʽʤ ʢʦʤʫʥʘʣʴʥʠʭ ʢʘʥʘ-

ʣʽʟʘʮʽʡʥʠʭ ʥʘʩʦʩʥʠʭ ʩʪʘʥʮʽʡ, ʧʦʥʘʜ ʧôʷʪʥʘʜʮʷʪʴ ʚʽʜʦʤʯʠʭ ʢʘʥʘʣʽʟʘ-

ʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʪʫʥʝʣʴ ʛʣʠʙʦʢʦʛʦ ʟʘʢʣʘʜʘʥʥʷ ʪʘ ʤʽʩʴʢʽ ʦʯʠʩʥʽ ʩʧʦʨʫʜʠ. 

ʇʨʦʪʷʞʥʽʩʪʴ ʢʘʥʘʣʽʟʘʮʽʡʥʠʭ ʤʝʨʝʞ ʤʽʩʪʘ ʩʢʣʘʜʘʻ 250 ʢʤ [4, 5]. 

ʄʽʩʴʢʽ ʩʪʽʯʥʽ ʚʦʜʠ ʥʘʜʭʦʜʷʪʴ ʫ ʧʨʠʡʤʘʣʴʥʫ ʢʘʤʝʨʫ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ 

ʂʇ çʏʝʨʥʽʚʮʽʚʦʜʦʢʘʥʘʣè. ɿʚʽʜʪʠ ʚʦʥʠ ʧʦʪʨʘʧʣʷʶʪʴ ʩʧʦʯʘʪʢʫ ʥʘ 

ʨʝʰʽʪʢʠ ʜʣʷ ʤʝʭʘʥʽʯʥʦʾ ʦʯʠʩʪʢʠ ʚʽʜ ʩʤʽʪʪʷ ʽ ʢʨʫʧʥʠʭ ʯʘʩʪʦʢ, ʘ ʜʘʣʽ ʥʘ 

ʨʝʰʽʪʢʠ ʜʣʷ ʪʦʥʢʦʾ ʦʯʠʩʪʢʠ ʚʽʜ ʪʚʝʨʜʠʭ ʟʘʚʠʩʣʠʭ ʯʘʩʪʠʥʦʢ ʪʘ ʥʘ 

ʧʽʩʢʦʣʦʚʢʠ ʜʣʷ ʟʚʽʣʴʥʝʥʥʷ ʚʽʜ ʧʽʩʢʫ. ʇʦʧʝʨʝʜʥʴʦ ʤʝʭʘʥʽʯʥʦ ʦʯʠʱʝʥʘ 

ʩʪʽʯʥʘ ʚʦʜʘ ʥʘʜʭʦʜʠʪʴ ʫ ʧʨʝʘʝʨʘʪʦʨ ʽ ʧʝʨʚʠʥʥʽ ʚʽʜʩʪʽʡʥʠʢʠ, ʟʚʽʜʢʠ ʦʩʘʜ, 

ʱʦ ʦʩʽʚ ʧʝʨʝʢʘʯʫʻʪʴʩʷ ʥʘ ʤʫʣʦʚʽ ʤʘʡʜʘʥʯʠʢʠ ʥʘʩʦʩʥʦʶ ʩʪʘʥʮʽʻʶ [4]. 

ʇʦʚʥʝ ʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ ʚʽʜ ʟʘʙʨʫʜʥʝʥʥʷ ʦʨʛʘʥʽʯʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʤʦʞʥʘ ʟʜʽʡʩʥʠʪʠ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʨʦʮʝʩʫ ʞʠʪʪʻ-

ʜʽʷʣʴʥʦʩʪʽ ʧʝʚʥʦʾ ʢʦʤʙʽʥʘʮʽʾ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ [3]. ɹʝʟʣʽʯ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, 

ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʘʢʪʠʚʥʦʛʦ ʤʫʣʫ ʙʽʦʣʦʛʽʯʥʠʭ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ, 

ʧʦʛʣʠʥʘʻ ʟʘʙʨʫʜʥʶʶʯʽ ʨʝʯʦʚʠʥʠ ʚʩʝʨʝʜʠʥʫ ʢʣʽʪʠʥʠ ʽ ʧʽʜ ʚʧʣʠʚʦʤ 

ʬʝʨʤʝʥʪʽʚ ʧʽʜʜʘʻ ʾʭ ʙʽʦʭʽʤʽʯʥʠʤ ʧʝʨʝʪʚʦʨʝʥʥʷʤ.  

ʅʘ ʏʝʨʥʽʚʝʮʴʢʠʭ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜʘʭ ʧʨʘʮʶʻ ʩʠʩʪʝʤʘ ʦʯʠʩʪʢʠ 

ʩʪʽʯʥʠʭ ʚʦʜ ʘʢʪʠʚʥʠʤ ʤʫʣʦʤ. ɸʢʪʠʚʥʠʡ ʤʫʣ ï ʘʤʬʦʪʝʨʥʘ ʢʦʣʦʾʜʥʘ 

ʩʠʩʪʝʤʘ. ɽʣʝʤʝʥʪʥʠʡ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʡʦʛʦ ʜʦʩʠʪʴ ʙʣʠʟʴʢʠʡ ʜʦ ʤʽʩʴʢʠʭ 

ʩʪʽʯʥʠʭ ʚʦʜ ʽ ʤʘʻ ʬʦʨʤʫʣʫ ï ʉ54ʅ212ʆ82N8S7. ʉʫʭʘ ʨʝʯʦʚʠʥʘ ʘʢʪʠʚʥʦʛʦ 

ʤʫʣʫ ʤʽʩʪʠʪʴ 70-90% ʦʨʛʘʥʽʯʥʠʭ ʽ 10-30% ʥʝʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ [6]. 

ɹʘʢʪʝʨʽʘʣʴʥʝ ʤʽʢʨʦʥʘʩʝʣʝʥʥʷ ʘʢʪʠʚʥʦʛʦ ʤʫʣʫ ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʦʜʘʤʠ: 

Bacterium, Pseudomonas, Bacillus, Corynebacterium, Arthrobacter, 

Mycobacterium, Sarcina, Micrococcus, Actinomyces, Nocardia. 

ʆʯʠʱʝʥʥʷ ʩʪʦʢʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʘʝʨʦʪʝʥʢʘʭ. ʇʦʚʽʪʨʦʜʫʚʥʘ ʩʪʘʥʮʽʷ 

ʟʘʙʝʟʧʝʯʫʻ ʧʦʜʘʯʫ ʧʦʚʽʪʨʷ, ʘ ʤʫʣʦʚʘ ʥʘʩʦʩʥʘ ʩʪʘʥʮʽʷ ʧʝʨʝʢʘʯʫʻ 

ʘʢʪʠʚʥʠʡ ʤʫʣ ʟʽ ʚʪʦʨʠʥʥʠʭ ʚʽʜʩʪʽʡʥʠʢʽʚ ʥʘ ʨʝʛʝʥʝʨʘʮʽʶ ʽ ʟʥʦʚʫ ʚ 

ʘʝʨʦʪʝʥʢʠ. ʆʯʠʱʝʥʽ ʪʘʢʠʤ ʯʠʥʦʤ ʩʪʽʯʥʽ ʚʦʜʠ ʧʽʩʣʷ ʘʝʨʦʪʝʥʢʽʚ 

ʧʦʪʨʘʧʣʷʶʪʴ ʫ ʚʪʦʨʠʥʥʽ ʚʽʜʩʪʽʡʥʠʢʠ ʽ ʜʘʣʽ ʩʢʠʜʘʶʪʴʩʷ ʫ ʨʽʯʢʫ ʇʨʫʪ [5]. 

ʉʴʦʛʦʜʥʽ ʂʇ çʏʝʨʥʽʚʮʽʚʦʜʦʢʘʥʘʣè ʢʦʨʠʩʪʫʻʪʴʩʷ ʪʨʘʜʠʮʽʡʥʠʤ 

ʤʝʪʦʜʦʤ ʙʽʦʣʦʛʽʯʥʦʛʦ ʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ ʟ ʦʙʨʦʙʢʦʶ ʾʭ ʘʢʪʠʚʥʠʤ 

ʤʫʣʦʤ ʚ ʘʝʨʦʪʝʥʢʘʭ. ʆʜʥʘʢ, ʜʘʥʠʡ ʤʝʪʦʜ ʤʘʻ ʨʷʜ ʥʝʜʦʣʽʢʽʚ, ʟʦʢʨʝʤʘ 

ʧʨʦʙʣʝʤʘ ʫʪʠʣʽʟʘʮʽʾ ʥʘʜʣʠʰʢʦʚʦʛʦ ʤʫʣʫ ʪʘ ʥʝʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʦʯʠʱʝʥʥʷ 

ʩʪʽʯʥʠʭ ʚʦʜ. ʊʦʤʫ ʽʩʥʫʻ ʛʦʩʪʨʘ ʧʦʪʨʝʙʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ ʤʝʪʦʜʽʚ 

ʙʽʦʣʦʛʽʯʥʦʾ ʦʙʨʦʙʢʠ ʧʦʙʫʪʦʚʠʭ ʩʪʦʢʽʚ ʪʘ, ʚʽʜʧʦʚʽʜʥʦ, ʧʝʨʝʦʙʣʘʜʥʘʥʥʷ 

ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ ʤʽʩʪʘ. 
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ɼɺʆʌɸʂʊʆʈʅʀʁ ɼʀʉʇɽʈʉɯʁʅʀʁ ɸʅɸʃɯɿ ɺʇʃʀɺʋ 
ʈɸɼɯʆʏɸʉʊʆʊʅʆɻʆ ɽʃɽʂʊʈʆʄɸɻʅɯʊʅʆɻʆ 
ɺʀʇʈʆʄɯʅʖɺɸʅʅʗ ʅɸ ɺʄɯʉʊ ɺʊʆʈʀʅʅʀʍ  

ʇʈʆɼʋʂʊɯɺ ʃɯʇʆʇɽʈʆʂʉʀɼɸʎɯɰ ɿɸʈʆɼʂɯɺ ɺ'ʖʅɸ 

ʗʨʝʤʯʫʢ ʄ.ʄ., ɻʝʥʝʛʘ ɸ.ɹ., ʊʘʨʥʦʚʩʴʢʘ ɸ.ɺ., ʉʝʤʦʯʢʦ ʆ.ʄ. 

ʃʴʚʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ 

 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

ʨʘʜʽʦʯʘʩʪʦʪʥʦʛʦ (ɽʄɺ ʈʏ) ʜʽʘʧʘʟʦʥʫ ʥʘ ʞʠʚʽ ʦʨʛʘʥʽʟʤʠ, ʟʦʢʨʝʤʘ 

ʝʤʙʨʽʦʥʘʣʴʥʽ ʢʣʽʪʠʥʠ ʻ ʘʢʪʫʘʣʴʥʠʤ ʧʠʪʘʥʥʷʤ ʩʴʦʛʦʜʝʥʥʷ. ɿʘʨʦʜʢʠ 

ʚôʶʥʘ (Misgurnus fossilis L.) ʫ ʧʝʨʽʦʜ ʨʘʥʥʴʦʛʦ ʝʤʙʨʽʦʛʝʥʝʟʫ ʻ ʟʨʫʯʥʠʤ 

ʤʦʜʝʣʴʥʠʤ ʦʙôʻʢʪʦʤ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ 

[1] ʭʽʤʽʯʥʠʭ [2] ʪʘ ʬʽʟʠʯʥʠʭ [3, 4, 5] ʯʠʥʥʠʢʽʚ ʥʘ ʞʠʚʽ ʦʨʛʘʥʽʟʤʠ. ʅʠʟʢʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʨʦʙʽʪ ʧʽʜʪʚʝʨʜʞʫʻ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ɽʄɺ ʥʘ 

ʧʨʦʮʝʩʠ ʧʨʦʦʢʩʠʜʘʥʪʥʦ-ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʤʫ [6, 7, 8].  

ʈʘʥʽʰʝ ʥʘʤʠ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ɽʄɺ ʨʘʜʽʦʯʘʩʪʦʪʥʦʛʦ 

ʜʽʘʧʘʟʦʥʫ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʚʤʽʩʪ ʊɹʂ-ʧʦʟʠʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ 

ʟʘʨʦʜʢʽʚ ʚôʶʥʘ Misgurnus fossilis L. [9]. ʊʦʤʫ, ʤʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ 

ʚʩʪʘʥʦʚʠʪʠ ʯʘʩʪʢʫ ʚʧʣʠʚʫ ʨʘʜʽʦʯʘʩʪʦʪʥʦʛʦ ɽʄɺ ʥʘ ʟʤʽʥʠ ʚʤʽʩʪʫ 

ʚʪʦʨʠʥʥʠʭ ʧʨʦʜʫʢʪʽʚ ʣʽʧʦʧʝʨʦʢʩʠʜʘʮʽʾ ʟʘʨʦʜʢʽʚ ʚôʶʥʘ, ʚʠʢʦʨʠʩʪʘʚʰʠ 

ʜʚʦʬʘʢʪʦʨʥʠʡ ʜʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ.  

ɺʠʭʽʜʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʙʫʣʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ, ʦʪʨʠʤʘʥʽ ʫ 

ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʴ ʚʧʣʠʚʫ ɽʄɺ (1850 ʄɻʮ, ʛʫʩʪʠʥʘ ʧʦʪʦʢʫ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʝʥʝʨʛʽʾ 0,00197 ʤʢɺʪ/ʩʤ2 ) ʥʘ ʚʤʽʩʪ ʊɹʂ-ʧʦʟʠʪʠʚʥʠʭ 

ʧʨʦʜʫʢʪʽʚ. ɿ ʤʝʪʦʶ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʫ 

ʤʽʥʣʠʚʽʩʪʴ ʚʤʽʩʪʫ ʚʪʦʨʠʥʥʠʭ ʧʨʦʜʫʢʪʽʚ ʇʆʃ ʫʧʨʦʜʦʚʞ ʝʤʙʨʽʦʛʝʥʝʟʫ 

ʚôʶʥʘ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʚʦʬʘʢʪʦʨʥʠʡ ʜʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ. 



300 

ɺʠʟʥʘʯʘʣʠ ʚʽʜʥʦʩʥʽ ʯʘʩʪʢʠ ʚʧʣʠʚʫ ʜʞʝʨʝʣʘ ɽʄɺ ʟʘ ʪʨʠʚʘʣʦʩʪʽ 

ʦʧʨʦʤʽʥʝʥʥʷ 5 ʭʚ ʪʘ ʬʘʢʪʦʨʘ ʯʘʩʫ ʨʦʟʚʠʪʢʫ (60, 150, 210, 270,  

330 ʭʚ) ʥʘ ʟʤʽʥʫ ʚʤʽʩʪʫ ʊɹʂ-ʧʦʟʠʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʥʘ ʬʦʥʽ ʜʽʾ 

ʯʠʥʥʠʢʽʚ, ʷʢʽ ʥʝ ʚʨʘʭʦʚʫʚʘʣʠ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ.  

ɼʚʦʬʘʢʪʦʨʥʠʡ ʜʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ ʚʠʢʦʥʫʚʘʣʠ ʟʘʩʦʙʘʤʠ Microsoft 

Excel, ʧʽʜʧʨʦʛʨʘʤʘ ʟ ɸʥʘʣʽʟʫ ʜʘʥʠʭ (ʜʚʦʬʘʢʪʦʨʥʠʡ ʜʠʩʧʝʨʩʽʡʥʠʡ 

ʘʥʘʣʽʟ ʙʝʟ ʧʦʚʪʦʨʝʥʴ), ʟʘʚʜʷʢʠ ʷʢʠʤ ʪʘʢʦʞ ʦʮʽʥʶʚʘʣʠ ʚʽʨʦʛʽʜʥʽʩʪʴ 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. ʂʨʠʪʠʯʥʽ ʨʽʚʥʽ ʟʥʘʯʫʱʦʩʪʽ ʧʽʜ ʯʘʩ 

ʧʝʨʝʚʽʨʢʠ ʩʪʘʪʠʩʪʠʯʥʠʭ ʛʽʧʦʪʝʟ ʫ ʮʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʠʡʤʘʣʠ ʪʘʢʠʤʠ, 

ʱʦ ʜʦʨʽʚʥʶʶʪʴ 0,05; 0,01 ʪʘ 0,001. 

ʇʨʠ ʚʠʷʚʣʝʥʥʽ ʢʽʣʴʢʽʩʥʦʛʦ ʚʥʝʩʢʫ ʚʧʣʠʚʫ ɽʄɺ ʥʘ ʚʤʽʩʪ ʊɹʂ-

ʧʦʟʠʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʯʘʩʪʢʘ ʚʧʣʠʚʫ ʦʧʨʦʤʽʥʝʥʥʷ 

ʪʨʠʚʘʣʽʩʪʶ 5 ʭʚ ʻ ʜʦʚʦʣʽ ʥʝ ʚʠʩʦʢʦʶ ʽ ʩʪʘʥʦʚʠʪʴ 3.4 %. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʪʨʠʚʘʣʦʩʪʽ ʦʧʨʦʤʽʥʝʥʥʷ, ʚʥʝʩʦʢ ʬʘʢʪʦʨʘ ʯʘʩʫ ʻ ʚʘʛʦʤʠʤ ʽ ʩʪʘʥʦʚʠʪʴ 

70.3 %. ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʟʘ ʪʘʢʦʾ ʪʨʠʚʘʣʦʩʪʽ ʦʧʨʦʤʽʥʝʥʥʷ ʚʧʣʠʚ 

ʥʝʚʨʘʭʦʚʘʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʚʤʽʩʪ ʚʪʦʨʠʥʠʭ ʧʨʦʜʫʢʪʽʚ ʇʆʃ ʻ ʪʘʢʦʞ 

ʟʥʘʯʥʠʤ (26 %). ʆʜʥʘʢ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʜʚʦʬʘʢʪʦʨʥʦʛʦ 

ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ, ʥʘʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʷʢ ɽʄɺ, ʪʘʢ ʽ 

ʪʨʠʚʘʣʽʩʪʴ ʨʦʟʚʠʪʢʫ ʟʘʨʦʜʢʽʚ ʥʝ ʤʘʶʪʴ ʽʩʪʦʪʥʦʛʦ ʚʥʝʩʢʫ ʫ ʤʽʥʣʠʚʽʩʪʴ 

ʚʤʽʩʪʫ ʚʪʦʨʠʥʥʠʭ ʧʨʦʜʫʢʪʽʚ ʣʽʧʦʧʝʨʦʢʩʠʜʘʮʽʾ (ʯʘʩʪʢʠ ʚʧʣʠʚʫ 

ʥʝʽʩʪʦʪʥʽ, P > 0.05).  
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Beesapu Sambhavi Venkata Sai Swetha  

Donetsk national medical university (Kropivnitskiy) 

 

The term LASER stands for light amplification by stimulated emission 

of radiation. The first theoretical postulates were proposed by Albert 

Einstein, the nature and qualities of light can be interpreted in many ways 

according to classic or quantum physics. The basic nature of light is particle 

or electromagnetic. Now we are going to discuss about laser technology in 

medicine. 

In medicine, only high intensity beams were used to provide source of 

energy that can destroy or as well as evaporate. Laser is used for medical 

diagnosis treatments or therapies such as photodynamic therapy, photo 

rejuvenation and laser surgery. 

The laser light beam does not cause any health risks to the patient or 

medical team. Laser treatment can cause pain, bleeding and scarring. But 

recovery time is shorter compared to open surgery. [1] Doctors can treat 

the tissue safely without causing any damage to the surrounding area due 

to the laser beam is so small and precise. Lasers used in medicine are CO2 

lasers, diode lasers, dye lasers, excimer lasers, fiber lasers, gas lasers, 

free electron lasers, semiconductor diode lasers.  

Diode lasers are used in photodynamic therapy, diagnostics and 

surgical treatment. They minimize blood while operating, reduce swelling 

and eliminate pain. They are also used for coagulating blood vessels, 

cutting tissues and removing cancer cells. A typical solid state laser 

consists of two component optics and electronics integrated in a single box. 

A cavity featuring spherical mirrors at each end is filled with a crystal 

medium, which then focuses injected light into a bright, high intensity beam. 

[2,3] This mechanism can be used for soft tissues surgeries in dentistry, 

ophthalmology and dermatology. 

Gas lasers uses a mixture of gases (Helium-neon or CO2) contain 

inside a small chamber. After the atoms in the gas are excited they produce 

light. It is used to facelifts and skin resurfacing and currently being used as 

an alternative to sutures and welding tissue. 

Dye lasers use dyes as a medium, mostly in liquid solution. They are 
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used in the treatment of vascular lesions, laser angioplasty, thermolysis, 

urology and diagnostics. 

FELs are pulsed light sources, collectively operating from the 

microwave through the x ray range. This technology spans gaps in 

wavelength, pulse structure, and optical power left by conventional sources. 

Midinfrared FELs has been upgraded to meet the standards of a medical 

laser and is used as a surgical tool in ophthalmology and human 

neurosurgery. 

Lasers are used in angioplasty, to treat melanoma, optical coherence 

tomography, prostatectomy, plastic surgery, in laser liposuction. They are 

also used to reduce back pain. Lasers have a cauterizing effect and are 

used to seal nerve endings to reduce pain after surgery, blood vessels to 

prevent blood loss, lymph vessels to reduce swelling and to limit the spread 

of tumor cells. They are used to treat cervical cancer, vaginal cancer basal 

skin cancer. [4] Cosmetically they are used to remove warts, moles, 

birthmarks, sun spots and lessen the appearance of wrinkles, blemishes or 

scars. Some laser treatments have some restrictions; if a person is under 

18 years of age then the person should not get lasik eye surgery. In the 

treatment of tumor an endoscope is inserted through an opening of the 

body such as mouth to direct the laser. The surgeon aims the laser on the 

tumor and he shrinks or destroys the tumor. In cosmetic therapy laser is 

used directly to the skin. The risks in skin therapy are bleeding, pain, 

infection, scarring and changes in the color. Some laser surgeries which 

are performed under general anesthesia may include pneumonia, 

confusion after waking from the operation, heart attack and stroke. Benefits 

of laser surgery; no need to spend night at hospital and patients can heal 

faster than the open surgery. They have less pain, swelling and scarring 

compared to open surgery. But after laser surgery, patient may feel 

discomfort and swelling. For example, if a person had a skin therapy, 

he/she may experience swelling, itching and rawness around the area. 

Then the person should apply ointment and should dress up the area to 

keep it watertight and airtight. Patient should use counter medication for 

pain such as ibuprofen (Advil) or acetaminophen (Tylenol) and should use 

ice packs to get relief from pain and swelling for few days after surgery. 
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ɺʠʜʘʚʝʮʴ ʽ ʚʠʛʦʪʦʚʣʶʚʘʯ: 

ʌʆʇ ʎʴʦʤʘ ʉ.ʇ. 40002, ʤ. ʉʫʤʠ, ʚʫʣ. ʈʦʤʝʥʩʴʢʘ, 100. 
ʊʝʣ.: 066-293-34-29. 

 
ʉʚʽʜʦʮʪʚʦ ʩʫʙôʻʢʪʘ ʚʠʜʘʚʥʠʯʦʾ ʩʧʨʘʚʠ: ʩʝʨʽʷ ɼʂ, ˉ 5050 ʚʽʜ 23.02.2016. 
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