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ʇʦʭʨʝʩʥʠʢ ʄ. ʆ.  

ɸʅɸʃɯʊʀʏʅɸ ʍɯʄɯʗ ʂɸɼʄɯʖ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

 

 

V.  ʉʋʏɸʉʅɯ ʆʉʆɹʃʀɺʆʉʊɯ ʄɽʊʆɼʀʂ ʅɸɺʏɸʅʅʗ  

ɼʀʉʎʀʇʃɯʅ ʇʈʀʈʆɼʅʀʏʆɻʆ ʎʀʂʃʋ 

 

 

ɹʠʙʢʦ ɸ. ʆ. 

ʋʇʈʆɺɸɼɾɽʅʅʗ ʇʈʆɹʃɽʄʅʀʍ ʉʀʊʋɸʎɯʁ ʇɯɼ ʏɸʉ ʅɸɺʏɸʅʅʗ  

ɺ ɻʈʋʇɸʍ ʅɸ ʋʈʆʂɸʍ ɹɯʆʃʆɻɯɰ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ɹʠʰʝʥʢʦ ʊ. ʖ. 

ɿɸʉʊʆʉʋɺɸʅʅʗ ɯʅɼʀɺɯɼʋɸʃɯɿʆɺɸʅʆɰ ʊɽʍʅʆʃʆɻɯɰ ʅɸɺʏɸʅʅʗ 

ʅɸ ʋʈʆʂɸʍ ɹɯʆʃʆɻɯɰ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

ɹʽʣʦʜʽʜ ɺ. ɺ. 

ɯʅʊɽɻʈɸʎɯ ɿʅɸʅʔ ʗʂ ɿɸʉɯɹ ʇɯɼɺʀʑɽʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ 

ʅɸɺʏɸʅʅʗ ɹɯʆʃʆɻɯɰ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ɹʦʥʜʘʨʝʥʢʦ ʊ. ʆ., ɹʘʙʝʥʢʦ ʆ. ʄ. 

ɿɸʉʊʆʉʋɺɸʅʅʗ ʆʅʃɸʁʅ ʉɽʈɺɯʉɯɺ ʅɸ ʋʈʆʂɸʍ ʍɯʄɯɰ . . . . . . . . . .  

ɺʝʣʠʯʢʦ ʅ. ɺ. 

ʉʋʏɸʉʅɯ ʇʈʆɹʃɽʄʀ ʅɸɺʏɸʅʅʗ ɼʀʉʎʀʇʃɯʅ ʇʈʀʈʆɼʅʀʏʆɻʆ 

ʎʀʂʃʋ ʊɸ ʉʇʆʉʆɹʀ ɰʍ ɺʀʈɯʐɽʅʅʗ . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ɺʝʨʪʝʣʴ ɺ. ɺ.  

ɼʆ ʅʆɺʆɰ ɼʈɯɹʅʆʄɸʉʐʊɸɹʅʆɰ ʊɽʄɸʊʀʏʅʆɰ ʉʇɽʎɯɸʃʔʅʆɰ 

ʅɸɺʏɸʃʔʅʆɰ ʂɸʈʊʀ ɼʃʗ ʋʏʅɯɺ ɿɸʂʃɸɼɯɺ ɿɸɻɸʃʔʅʆɰ  

ʉɽʈɽɼʅʔʆɰ ʆʉɺɯʊʀ çɺʀʂʆʇʅɸ ʌɸʋʅɸ ʉʋʄʉʔʂʆɰ ʆɹʃɸʉʊɯè . . . 

ɻʝʥʢʘʣ ʉ. ɽ., ʂʣʫʰʠʥʘ ʂ. ɸ. 

ʌʆʈʄʋɺɸʅʅʗ ɺ ʋʏʅɯɺ ʇʈʆʌɯʃʔʅʀʍ ʂʃɸʉɯɺ ɹɯʆʃʆɻɯʏʅʆɰ 

ʂɸʈʊʀʅʀ ʉɺɯʊʋ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

ɻʣʘʜʢʦʚʘ ʊ. ʄ. 

ʄʆɼʋʃʔʅʆ-ʈʆɿɺʀɺɸʃʔʅɸ ʊɽʍʅʆʃʆɻɯʗ ʅɸɺʏɸʅʅʗ: 

ʇʈʀʅʎʀʇʀ, ʉʋʊʅɯʉʊʔ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ɼʫʙʦʚʠʢ ɸ. ɸ. 

ɿɸʉʊʆʉʋɺɸʅʅʗ ʅɸʊʋʈɸʃʔʅʀʍ ɿɸʉʆɹɯɺ ʅɸʆʏʅʆʉʊɯ ʋ 

ʇʈʆʎɽʉɯ ʅɸɺʏɸʅʅʗ ɹɯʆʃʆɻɯɰ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ɼʫʭʥʦ ʊ. ʆ. 

ʈʆɿɺʀʊʆʂ ʊɺʆʈʏʆɰ ʆʉʆɹʀʉʊʆʉʊɯ ʅɸ ʋʈʆʂɸʍ ɹɯʆʃʆɻɯɰ  

ɺ ʋʄʆɺɸʍ ʇʈʆɹʃɽʄʅʆɻʆ ʅɸɺʏɸʅʅʗ . . . . . . . . . . . . . . . . . . . . . . . . .  
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ɼʫʭʥʦ ʊ. ʆ. 

ʄɽʊʆɼʀʂɸ ʆʈɻɸʅɯɿɸʎɯɰ ɹɯʆʃʆɻɯʏʅʆɰ ɽʂʉʂʋʈʉɯɰ ɼʆ ʈɯʏʂʀ ɿ 

ʄɽʊʆʖ ʆɿʅɸʁʆʄʃɽʅʅʗ ɼɯʊɽʁ ɿ ʈʆʉʃʀʅʅɯʉʊʖ ʈɯɼʅʆɻʆ 

ʂʈɸʖ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

ɿʘʧʦʨʦʞʝʮʴ ɻ. ɺ. 

ɿɸʉʊʆʉʋɺɸʅʅʗ ʇʈʆɹʃɽʄʅʆ-ʇʈʆɽʂʊʅʆɻʆ ʄɽʊʆɼʋ ɿ 

ɽʃɽʄɽʅʊɸʄʀ ʇʈɸʂʊʀʏʅʆɻʆ ʅɸɺʏɸʅʅʗ ʅɸ ʋʈʆʂɸʍ ɹɯʆʃʆɻɯɰ .  

ʂʘʧʠʥʫʩ ʆ. ʉ. 

ʌʆʈʄʋɺɸʅʅʗ  ʅɸɺʏɸʃʔʅʀʍ ʂʆʄʇɽʊɽʅʊʅʆʉʊɽʁ ʋʏʅɯɺ ʅɸ 

ʋʈʆʂɸʍ ɹɯʆʃʆɻɯɰ ɺ ʋʄʆɺɸʍ ʆʉʆɹʀʉʊɯʉʅʆ ʆʈɯɭʅʊʆɺɸʅʆɻʆ 

ʅɸɺʏɸʅʅʗ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ʂʦʤʘʨ ʆ. ɺ., ɹʘʙʝʥʢʦ ʆ. ʄ. 

ɿɸʉʊʆʉʋɺɸʅʅʗ ɯʅʅʆɺɸʎɯʁʅʀʍ ʆʉɺɯʊʅɯʍ ʊɽʍʅʆʃʆɻɯʁ ʇɯɼ 

ʏɸʉ ɺʀɺʏɽʅʅʗ ʍɯʄɯɰ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ʂʦʨʦʩʪʽʣʴ ʖ. ʆ. 

ʇʈʆɹʃɽʄʀ ʅɸɺʏɸʅʅʗ ɼʀʉʎʀʇʃɯʅ ʇʈʀʈʆɼʅʀʏʆɻʆ ʎʀʂʃʋ ɿ 

ɺʀʂʆʈʀʉʊɸʅʅʗʄ ɯʅʌʆʈʄɸʎɯʁʅʀʍ ʊɽʍʅʆʃʆɻɯʁ . . . . . . . . . . . . .  

ʇʣʶʪʘ ɭ. ɺ. 

ʍɯʄɯʏʅʀʁ ɽʂʉʇɽʈʀʄɽʅʊ ï ʗʂ ɿɸʉɯɹ ʌʆʈʄʋɺɸʅʅʗ 

ʇʈɽɼʄɽʊʅʆɰ ʂʆʄʇɽʊɽʅʊʅʆʉʊɯ ɺ ʋʏʅɯɺ . . . . . . . . . . . . . . . . . . . . . .  

ʉʦʢʦʣʝʥʢʦ ɸ. ʇ. 

ʋʇʈʆɺɸɼɾɽʅʅʗ ʆʉʆɹʀʉʊɯʉʊʅʆ ʆʈɯɭʅʊʆɺɸʅʆɻʆ ʇɯɼʍʆɼʋ ʋ 

ʅɸɺʏɸʃʔʅʆ-ɺʀʍʆɺʅʆʄʋ ʇʈʆʎɽʉɯ ʉʋʏɸʉʅʆɰ ʐʂʆʃʀ . . . . . . . .  

ʉʪʦʤʘ ɺ. ʄ., ɻʦʚʦʨʫʥ ʆ. ɺ. 

ʂʆʄʇʃɽʂʉʅʀʁ ʇɯɼʍɯɼ ʋ ʇɯɼɻʆʊʆɺʎɯ ʋʏʅɯɺ ɼʆ ʇʈɸʂʊʀʏʅʆɻʆ 

ɽʊɸʇʋ ʆʃɯʄʇɯɸɼ ɿ ɹɯʆʃʆɻɯɰ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ʉʪʨʽʣʝʮʴ ʉ. ɺ. 

ʌʆʈʄʋɺɸʅʅʗ ʋʄɯʅʅʗ ʋʏʅɯɺ ɸʈɻʋʄɽʅʊʋɺɸʊʀ ɺʃɸʉʅʋ 

ɼʋʄʂʋ ʋ ʇʈʆʎɽʉɯ ʅɸɺʏɸʅʅʗ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ʋʩʪʠʤʝʥʢʦ ɸ. ɺ. 

ɽʂʆʃʆɻɯʏʅɸ ʉʊɽɾʂɸ çʉɺɯʊ ʅɸɺʂʆʃʆ ʅɸʉè . . . . . . . . . . . . . . . . . . .  

ʋʩʪʠʤʝʥʢʦ ɸ. ɺ. 

ʌʆʈʄʋɺɸʅʅʗ  ɯʅʊɽɻʈɸʊʀɺʅʆɻʆ ʄʀʉʃɽʅʅʗ ʅɸ ʋʈʆʂɸʍ 

ɹɯʆʃʆɻɯɰ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

ʍʘʥʢʦ ʗ. ʆ. 

ʐʃʗʍʀ ʈɽɸʃɯɿɸʎɯɰ ɼʀʌɽʈɽʅʎɯʁʆɺɸʅʆɻʆ ʇɯɼʍʆɼʋ ʅɸ 

ʋʈʆʂɸʍ ɹɯʆʃʆɻɯɰ ʋ ʇʈʆʌɯʃʔʅʀʍ ʂʃɸʉɸʍ . . . . . . . . . . . . . . . . . . . . .  
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ɯ.  ʉʋʏɸʉʅɯ ɸʉʇɽʂʊʀ ɹɯʆʃʆɻɯʏʅʀʍ ɼʆʉʃɯɼɾɽʅʔ 
 

 

 

ʄɽʊʆɼʀʂɸ ʇɯɼɻʆʊʆɺʂʀ ʄɯʂʈʆɹɯʆʃʆɻɯʏʅʀʍ ʆɹôɭʂʊɯɺ ɼʃʗ 

ɼʆʉʃɯɼɾɽʅʅʗ ʄɽʊʆɼʆʄ ʈɸʉʊʈʆɺʆɰ ɽʃɽʂʊʈʆʅʅʆɰ 

ʄɯʂʈʆʉʂʆʇɯɰ 

 

ɹʝʨʛʽʣʝʚʠʯ ʆ. ʄ.1, ɯʚʯʝʥʢʦ ɺ. ɼ.2, ʐʫʙʽʥ ʇ. ɸ. 1, ɹʫʮʠʢ ɸ. ʉ.1, 

ʊʢʘʯʝʥʢʦ ɸ. ɺ.1, ɹʝʜʨʝʜʽʥʦʚʘ ɺ. ʆ.1 
o.bergylevych@med.sumdu.edu.ua, ivchenkovd@gmail.com p.shubin@med.sumdu.edu.ua, 

a.butsyk@med.sumdu.edu.ua 
1ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

2ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɺʩʪʫʧ. ʈʘʩʪʨʦʚʠʡ ʝʣʝʢʪʨʦʥʥʠʡ ʤʽʢʨʦʩʢʦʧ (ʈɽʄ) ï ʮʝ ʧʨʠʣʘʜ, 

ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʚʝʨʭʥʽ ʦʙôʻʢʪʽʚ, ʧʨʠʥʮʠʧ ʨʦʙʦʪʠ ʷʢʦʛʦ 

ʧʦʣʷʛʘʻ ʚ ʦʧʨʦʤʽʥʝʥʥʽ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʦʙʣʘʩʪʽ ʟʨʘʟʢʘ ʪʦʥʢʦ ʩʬʦʢʫʩʦʚʘʥʠʤ 

ʧʫʯʢʦʤ ʝʣʝʢʪʨʦʥʽʚ. ʅʘ ʩʴʦʛʦʜʥʽ ʝʣʝʢʪʨʦʥʥʽ ʤʽʢʨʦʩʢʦʧʠ ʻ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ 

ʙʘʛʘʪʴʦʭ ʧʝʨʝʜʦʚʠʭ ʣʘʙʦʨʘʪʦʨʽʡ. ɰʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʙʽʦʣʦʛʽʯʥʠʭ ʟʨʘʟʢʽʚ, ʥʘʡʜʨʽʙʥʽʰʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʤʦʣʝʢʫʣ, ʢʣʽʥʽʯʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ ʚ ʮʠʪʦʣʦʛʽʾ, ʢʣʽʪʠʥʥʽʡ ʪʘ ʤʦʣʝʢʫʣʷʨʥʽʡ ʙʽʦʣʦʛʽʾ, ʤʽʢʨʦʙʽʦʣʦʛʽʾ. 

ʈʘʩʪʨʦʚʘ ʤʽʢʨʦʩʢʦʧʽʷ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʩʚʽʪʣʦʚʦʾ, ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʥʘʡʜʨʽʙʥʽʰʽ 

ʢʣʽʪʠʥʥʽ ʩʪʨʫʢʪʫʨʠ [3; 4]. ʂʨʽʤ ʪʦʛʦ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʈɽʄ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ 

ʜʽʘʛʥʦʩʪʠʢʠ ʽ ʚʠʟʥʘʯʝʥʥʷ ʝʣʝʤʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʢʣʽʪʠʥ, ʪʢʘʥʠʥ ʪʘ ʽʥʰʠʭ ʦʙôʻʢʪʽʚ. 

ɺʽʥ ʜʦʟʚʦʣʷʻ ʚʩʪʘʥʦʚʠʪʠ ʣʽʥʽʡʥʽ ʨʦʟʤʽʨʠ ʩʫʙʤʽʢʨʦʥʥʦʛʦ ʜʽʘʧʘʟʦʥʫ ʪʘ ʤʘʩʦʚʫ 

ʯʘʩʪʢʫ ʝʣʝʤʝʥʪʽʚ ʤʝʪʦʜʦʤ ʨʝʥʪʛʝʥʽʚʩʴʢʦʛʦ ʤʽʢʨʦʘʥʘʣʽʟʫ. ʈɽʄ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙôʻʢʪʽʚ ʨʽʟʥʠʭ ʟʘ ʧʦʭʦʜʞʝʥʥʷʤ ï ʷʢ ʦʨʛʘʥʽʯʥʠʭ, ʪʘʢ ʽ ʥʝ 

ʦʨʛʘʥʽʯʥʠʭ. 

ɺʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʧʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʦʤ ʝʣʝʢʪʨʦʥʥʦʾ ʤʽʢʨʦʩʢʦʧʽʾ ʻ 

ʧʽʜʛʦʪʦʚʢʘ ʧʨʦʙ. ʄʝʪʦʜʠʢʘ ʧʽʜʛʦʪʦʚʢʠ ʦʙôʻʢʪʽʚ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʈɽʄ ʚʢʣʶ-ʯʘʻ 

ʢʦʥʢʨʝʪʥʽ ʝʪʘʧʠ, ʧʨʦʪʝ ʤʦʞʝ ʚʽʜʨʽʟʥʷʪʠʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʭʦʜʞʝʥʥʷ ʦʙôʻʢʪʫ, ʱʦ 

ʜʦʩʣʽʜʞʫʻʪʴʩʷ. ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʧʦʢʘʟʘʚ, ʱʦ ʦʧʠʩʘʥʽ ʤʝʪʦʜʠʢʠ 

ʧʽʜʛʦʪʦʚʢʠ ʟʨʘʟʢʽʚ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʨʽʟʥʷʪʴʩʷ ʤʽʞ ʩʦʙʦʶ. 

ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʜʝʪʘʣʴʥʠʡ ʦʧʠʩ ʚʠʢʦʨʠʩʪʘʥʦʾ ʥʘʤʠ ʤʝʪʦʜʠʢʠ 

ʧʽʜʛʦʪʦʚʢʠ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʟʨʘʟʢʽʚ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʦʤ ʨʘʩʪʨʦʚʦʾ 

ʝʣʝʢʪʨʦʥʥʦʾ ʤʽʢʨʦʩʢʦʧʽʾ.  

ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ. ʆʧʠʩʘʥʽ ʤʝʪʦʜʠʢʠ ʧʽʜʛʦʪʦʚʢʠ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ 

ʦʙôʻʢʪʽʚ ʚʢʣʶʯʘʶʪʴ ʝʪʘʧʠ, ʽʜʝʥʪʠʯʥʽ ʟ ʝʪʘʧʘʤʠ  ʧʽʜʛʦʪʦʚʢʠ ʦʙôʻʢʪʽʚ 

ʝʫʢʘʨʽʦʪʠʯʥʠʭ ʢʣʽʪʠʥ, ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʙʽʣʴʰʦʾ ʩʠʣʠ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ (5 

ʭʚʠʣʠʥ ʧʨʠ 2 ʪʠʩ. ʦʙʝʨʪʽʚ) ʪʘ ʜʦʚʰʦʛʦ ʯʘʩʫ ʬʽʢʩʘʮʽʾ (24-48 ʛʦʜʠʥ) [1].  



ʊʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ ʜʦʩʣʽʜʞʝʥʴ ʟ ʙʽʦʣʦʛʽʾ, ʛʝʦʛʨʘʬʽʾ ʪʘ ʭʽʤʽʾ 
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ɺʽʜʤʽʥʥʽʩʪʶ ʚʠʢʦʨʠʩʪʘʥʦʾ ʤʝʪʦʜʠʢʠ ʚʽʜ ʧʦʧʝʨʝʜʥʽʭ ʘʥʘʣʦʛʽʚ ʻ ʧʦʜʚʽʡʥʘ 

ʬʽʢʩʘʮʽʷ ʟʽ ʟʤʝʥʰʝʥʠʤ ʯʘʩʦʤ ï 45 ʭʚʠʣʠʥ ʢʦʞʥʘ. 

ʆʩʥʦʚʥʠʤʠ ʝʪʘʧʘʤʠ ʧʽʜʛʦʪʦʚʢʠ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʦʙôʻʢʪʽʚ ʜʣʷ ʚʠʚʯʝʥʥʷ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʈɽʄ ʻ:  

1) ʦʪʨʠʤʘʥʥʷ ʢʫʣʴʪʫʨʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʫ;  

2) ʬʽʢʩʘʮʽʷ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʦʙôʻʢʪʘ;  

3) ʚʽʜʤʠʚʢʘ ʦʙôʻʢʪʘ ʚʽʜ ʬʽʢʩʘʪʦʨʘ;  

4) ʟʥʝʚʦʜʥʝʥʥʷ ʦʙôʻʢʪʘ;  

5) ʥʘʥʝʩʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʦʙôʻʢʪʘ ʥʘ ʧʨʝʜʤʝʪʥʠʡ ʩʪʦʣʠʢ;  

6) ʥʘʧʠʣʝʥʥʷ ʰʘʨʫ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʦʾ ʨʝʯʦʚʠʥʠ. 

ʆʪʨʠʤʘʥʥʷ ʢʫʣʴʪʫʨʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʫ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʦʙʦʚʽ ʢʫʣʴʪʫʨʠ ʢʣʽʪʠʥ. ɼʦʮʽʣʴʥʽʰʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʫʣʴʪʫʨʠ, ʚʠʨʦʱʝʥʽ ʫ ʧʨʦʙʽʨʢʘʭ ʟʽ ʩʢʦʰʝʥʠʤ ʱʽʣʴʥʠʤ 

ʧʦʞʠʚʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ. ʂʣʽʪʠʥʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʟʤʠʚʘʶʪʴ ʟ ʧʦʚʝʨʭʥʽ 

ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʝʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʜʠʩʪʠʣʴʦʚʘʥʦʾ ʚʦʜʠ. 

ʌʽʢʩʘʮʽʷ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʦʙôʻʢʪʘ. ɼʣʷ ʬʽʢʩʘʮʽʾ ʟʨʘʟʢʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

2,5 % ʛʣʫʪʘʨʘʣʴʜʝʛʽʜ ʥʘ ʬʦʩʬʘʪʥʦʤʫ ʙʫʬʝʨʥʦʤʫ ʨʦʟʯʠʥʽ. ɻʦʣʦʚʥʦʶ ʚʠʤʦʛʦʶ 

ʜʦ ʙʫʬʝʨʘ ʻ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʡʦʛʦ pH ʜʦ pH ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʟʨʘʟʢʘ (ʪʘʙʣ. 1). ʋ 

ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʬʦʩʬʘʪʥʠʡ ʙʫʬʝʨ ï 

NaH2PO4 + Na2HPO4 (H2PO4
ï/HPO4

2ï ï ʩʣʘʙʢʘ ʢʠʩʣʦʪʘ/ʩʧʦʣʫʯʝʥʘ ʦʩʥʦʚʘ). ʊʘʢʘ 

ʙʫʬʝʨʥʘ ʩʠʩʪʝʤʘ ʫʪʚʦʨʝʥʘ ʩʫʤʽʰʰʶ ʜʚʦʭ ʩʦʣʝʡ ʙʘʛʘʪʦʦʩʥʦʚʥʦʾ ʢʠʩʣʦʪʠ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʽʟʥʠʤ ʩʪʘʜʽʷʤ ʾʾ ʥʝʡʪʨʘʣʽʟʘʮʽʾ [2]. 

ʅʘ ʧʨʘʢʪʠʮʽ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʙʫʬʝʨʥʦʛʦ ʨʦʟʯʠʥʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʢʨʠʩʪʘʣʦʛʽʜʨʘʪʠ ʩʦʣʝʡ NaH2PO4 ʪʘ Na2HPO4. ʊʦʤʫ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʢʽʥʮʝʚʠʭ 

ʨʦʟʯʠʥʽʚ ʥʝʦʙʭʽʜʥʦ ʨʦʟʯʠʥʠʪʠ ʜʝʷʢʫ ʢʽʣʴʢʽʩʪʴ ʮʠʭ ʩʧʦʣʫʢ ʫ 100 ʤʣ 

ʜʠʩʪʠʣʴʦʚʘʥʦʾ ʚʦʜʠ. ʄʘʩʘ, ʨʝʯʦʚʠʥʠ, ʷʢʘ ʥʝʦʙʭʽʜʥʘ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʤʽʩʪʫ ʚʦʜʠ 

ʫ ʢʨʠʩʪʘʣʦʛʽʜʨʘʪʽ. ʊʘʢ,  ʜʣʷ NaH2PO4 ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʘʪʠ 2,76 ʛ 

NaH2PO4 Ā H2O; ʘʙʦ 3,12 ʛ NaH2PO4 Ā 2H2O. ɼʣʷ Na2HPO4 ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʘʪʠ 

2,84 ʛ Na2HPO4 Ā H2O; ʘʙʦ 5,36 ʛ Na2HPO4 Ā 7 H2O; ʘʙʦ 7,17 ʛ Na2HPO4 Ā 12 H2O. 

 

ʊʘʙʣʠʮʷ 1 

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ NaH2PO4 ʪʘ Na2HPO4  

ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʟʥʘʯʝʥʥʷ pH 

pH NaH2PO4, ʤʣ Na2HPO4, ʤʣ 

7,0 39,0 61,0 

7,2 28,0 72,0 

7,4 19,0 81,0 

7,6 13,0 87,0 

7,8 8,5 91,5 



ɯɯ ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ 
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ʄʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʟʤʠʪʽ ʫ ʧʨʦʙʽʨʢʫ ʟ ʧʦʚʝʨʭʥʽ ʞʠʚʠʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʮʝʥʪʨʠʬʫʛʫʶʪʴ, ʟʣʠʚʘʶʪʴ ʥʘʜʦʩʘʜʦʚʫ ʨʽʜʠʥʫ, ʜʦʜʘʶʪʴ ʬʽʢʩʘʪʦʨ ʫ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 1:10 ʽ ʩʫʩʧʝʥʟʫʶʪʴ ʚʤʽʩʪ ʧʨʦʙʽʨʢʠ. ɺʠʪʨʠʤʫʶʪʴ ʬʽʢʩʘʪʦʨ 45 

ʭʚʠʣʠʥ ʧʽʩʣʷ ʯʦʛʦ ʮʝʥʪʨʠʬʫʛʫʶʪʴ ʽ ʟʣʠʚʘʶʪʴ ʥʘʜʦʩʘʜʦʚʫ ʨʽʜʠʥʫ. ʇʦʚʪʦʨʥʫ 

ʬʽʢʩʘʮʽʶ ʧʨʦʚʦʜʷʪʴ ʪʘʢ ʩʘʤʦ, ʷʢ ʽ ʧʦʧʝʨʝʜʥʶ. 

ɺʽʜʤʠʚʢʘ ʦʙôʻʢʪʘ ʚʽʜ ʬʽʢʩʘʪʦʨʘ. ɿʨʘʟʢʠ ʚʽʜʤʠʚʘʶʪʴ ʚʽʜ ʬʽʢʩʘʪʦʨʘ 

ʙʫʬʝʨʥʠʤ ʨʦʟʯʠʥʦʤ, ʷʢʠʡ ʜʦʜʘʶʪʴ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 1:10. ɺʤʽʩʪ ʧʨʦʙʽʨʢʠ 

ʩʫʩʧʝʥʟʫʶʪʴ, ʚʠʪʨʠʤʫʶʪʴ 5 ʭʚʠʣʠʥ, ʮʝʥʪʨʠʬʫʛʫʶʪʴ ʽ ʟʣʠʚʘʶʪʴ ʥʘʜʦʩʘʜʦʚʫ 

ʨʽʜʠʥʫ. ɼʦʮʽʣʴʥʽʰʝ ʧʦʚʪʦʨʠʪʠ ʚʽʜʤʠʚʢʫ ʜʚʽʯʽ. 

ɿʥʝʚʦʜʥʝʥʥʷ ʦʙôʻʢʪʘ. ɼʣʷ ʟʥʝʚʦʜʥʝʥʥʷ ʟʨʘʟʢʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʝʨʽʶ 

ʨʦʟʯʠʥʽʚ ʝʪʠʣʦʚʠʭ ʩʧʠʨʪʽʚ ʟʨʦʩʪʘʶʯʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ (30 %, 50 %, 70 %, 96 %, 

100 %). ʇʦʯʝʨʛʦʚʦ ʜʦ 1 ʤʣ ʢʫʣʴʪʫʨʠ ʢʣʽʪʠʥ ʜʦʜʘʶʪʴ 9 ʤʣ ʩʧʠʨʪʫ, ʩʫʩʧʝʥʟʫʶʪʴ, 

ʮʝʥʪʨʠʬʫʛʫʶʪʴ, ʟʣʠʚʘʶʪʴ ʥʘʜʦʩʘʜʦʚʫ ʨʽʜʠʥʫ ʽ ʜʦʜʘʶʪʴ ʩʧʠʨʪ ʥʘʩʪʫʧʥʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ. ʋ ʩʧʠʨʪʘʭ ʢʦʥʮʝʥʪʨʘʮʽʾ 30 %, 50 %, 70 % ʟʨʘʟʦʢ ʚʠʪʨʠʤʫʶʪʴ 10 

ʭʚʠʣʠʥ, ʫ ʩʧʠʨʪʘʭ ʢʦʥʮʝʥʪʨʘʮʽʾ 96 %, 100 % ï 15 ʭʚʠʣʠʥ. ɿʥʝʚʦʜʥʝʥʥʷ ʩʧʠʨʪʦʤ 

ʢʦʥʮʝʥʪʨʘʮʽʾ 100 % ʧʨʦʚʦʜʠʪʴʩʷ ʜʚʽʯʽ. 

ʅʘʥʝʩʝʥʥʷ ʦʙôʻʢʪʘ ʥʘ ʧʨʝʜʤʝʪʥʠʡ ʩʪʦʣʠʢ. ɻʦʪʦʚʽ ʟʨʘʟʢʠ ʥʘʥʦʩʷʪʴ ʥʘ 

ʧʨʝʜʤʝʪʥʽʡ ʩʪʦʣʠʢ, ʱʦ ʷʚʣʷʻ ʩʦʙʦʶ ʤʝʪʘʣʝʚʫ ʧʽʜʩʪʘʚʢʫ. ɹʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʥʴʦʛʦ 

ʥʘʢʣʝʶʶʪʴ ʜʚʦʩʪʦʨʦʥʥʶ ʚʫʛʣʝʮʝʚʫ ʩʪʨʽʯʢʫ. ɼʦ ʩʪʨʽʯʢʠ ʧʨʠʢʨʽʧʣʶʶʪʴ 

ʛʨʘʬʽʪʦʚʫ ʧʽʜʣʦʞʢʫ, ʥʘ ʷʢʫ ʥʘʥʦʩʠʣʠ ʢʨʘʧʣʶ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʟʨʘʟʢʘ. 

ʅʘʧʠʣʝʥʥʷ ʰʘʨʫ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʦʾ ʨʝʯʦʚʠʥʠ. ɿʘʬʽʢʩʦʚʘʥʠʡ ʟʨʘʟʦʢ 

ʥʘʧʠʣʶʶʪʴ ʪʦʥʢʠʤ ʰʘʨʦʤ ʛʨʘʬʽʪʫ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʘʢʫʫʤʥʠʡ ʫʥʽʚʝʨʩʘʣʴʥʠʡ 

ʧʦʩʪ ɺʋʇ-5 (çʉɽʃʄIè, ʋʢʨʘʾʥʘ). 
 

 

ʈʠʩ. 1. ʂʦʣʦʥʽʾ Staphylococcus aureus ʧʨʠ 

ʜʦʩʣʽʜʞʝʥʥʽ ʈɽʄ. 

ʆʙʛʦʚʦʨʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ. ʆʧʠʩʘʥʘ 

ʚʠʱʝ ʤʝʪʦʜʠʢʘ ʙʫʣʘ 

ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ 

ʜʦʩʣʽʜ-ʞʝʥʥʷ  

Staphylococcus aureus. 

ʋ ʭʦʜʽ ʜʦʩʣʽʜ-ʞʝʥʥʷ 

ʙʫʣʠ ʦʪʨʠʤʘʥʥʽ ʯʽʪʢʽ 

ʟʦʙʨʘʞʝʥʥʷ ʢʣʽʪʠʥ 

(ʨʠʩ. 1), ʘ ʟʤʝʥʰʝʥʥʷ 

ʯʘʩʫ ʬʽʢʩʘʮʽʾ 

ʜʦʟʚʦʣʠʣʦ ʩʢʦʨʦʪʠʪʠ 

ʭʽʜ ʜʦʩʣʽʜʞʝʥʥʷ. 
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ɺʠʩʥʦʚʦʢ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʢʦʨʠʩʪʘʥʘ ʥʘʤʠ ʚʠʜʦʟʤʽʥʝʥʘ ʤʝʪʦʜʠʢʘ ʻ 

ʝʬʝʢʪʠʚʥʦʶ ʪʘ ʙʽʣʴʰ ʰʚʠʜʢʦʶ ʧʦʨʽʚʥʷʥʦ ʟ ʘʥʘʣʦʛʘʤʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʽʻʾ 

ʤʝʪʦʜʠʢʠ ʜʦʟʚʦʣʠʣʦ ʦʪʨʠʤʘʪʠ ʯʽʪʢʽ ʟʦʙʨʘʞʝʥʥʷ ʙʘʞʘʥʠʭ ʦʙôʻʢʪʽʚ ʪʘ ʜʦʩʣʽʜʠʪʠ 

ʤʦʨʬʦʣʦʛʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʦʨʛʘʥʽʟʤʽʚ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ.  

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 
1. Electron Microscopy: Methods and Protocols. Second Edition, edited by John Kuo. Humana 

Press Inc. Totowa, New Jersey, 2007. P. 11ï18. 

2. ʂʨʘʚʯʝʥʢʦ ʉ. ɸ. ʌʠʢʩʠʨʫʶʱʠʝ ʨʘʩʪʚʦʨʳ ʚ ʵʣʝʢʪʨʦʥʥʦ-ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʪʢʘʥʝʡ ʣʝʛʢʠʭ // ʋʢʨʘʾʥʩʴʢʠʡ ʞʫʨʥʘʣ ʢʣiʥiʯʥʦʾ ʪʘ ʣʘʙʦʨʘʪʦʨʥʦʾ ʤʝʜʠʮʠʥʠ, 2011. ʉ. 139-

143.  

3. ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʤʠʢʨʦʙʠʦʣʦʛʠʠ : ʫʯʝʙ.-ʤʝʪʦʜ. ʧʦʩʦʙʠʝ / ɾ. ɻ. ʐʘʙʘʥ [ʠ ʜʨ.]. 
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ɹʝʣʦʨʫʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʠʤʝʥʠ ʄʘʢʩʠʤʘ ʊʘʥʢʘ 

 

ʕʪʠʦʣʷʮʠʷ ʚʳʟʳʚʘʝʪ ʶʚʝʥʠʣʠʟʘʮʠʶ ʪʢʘʥʝʡ in vitro ʨʘʩʪʝʥʠʡ, ʯʪʦ ʯʘʩʪʦ 

ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʣʝʛʢʦʩʪʠ ʨʠʟʦʛʝʥʝʟʘ ʤʠʢʨʦʯʝʨʝʥʢʦʚ. ʕʪʠʦʣʷʮʠʷ 

ʩʪʠʤʫʣʠʨʫʝʪ ʨʦʩʪ ʠ ʨʘʩʪʷʞʝʥʠʝ ʢʣʝʪʦʢ ʠ ʠʥʜʫʮʠʨʫʝʪ ʟʘʢʣʘʜʢʫ ʢʦʨʥʝʡ, 

ʧʦʚʳʰʘʷ ʫʨʦʚʝʥʴ ʵʥʜʦʛʝʥʥʳʭ ʘʫʢʩʠʥʦʚ ʠ ʧʨʝʜʦʪʚʨʘʱʘʷ ʠʭ ʨʘʟʨʫʰʝʥʠʝ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʩʚʝʪʘ [1]. ʂʦʣʠʯʝʩʪʚʦ ʢʦʨʥʝʡ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʟʥʘʯʠʤʦ ʚʣʠʷʝʪ ʥʘ 

ʜʘʣʴʥʝʡʰʝʝ ʫʢʦʨʝʥʝʥʠʝ ʨʘʩʪʝʥʠʡ, ʫʚʝʣʠʯʠʚʘʷ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʚʳʞʠʚʘʥʠʶ ʚ 

ʫʩʣʦʚʠʷʭ ex vitro [2ï4]. 

ʇʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʜʣʷ ʪʨʫʜʥʦʫʢʦʨʝʥʷʝʤʳʭ ʢʫʣʴʪʫʨ ʨʝʢʦʤʝʥʜʫʶʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʤʥʦʚʦʡ ʧʝʨʠʦʜ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʫʢʦʨʝʥʝʥʠʷ ʨʘʩʪʝʥʠʡ in vitro. 

ɽʛʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʢʫʣʴʪʫʨʳ ʠ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 3ï5 ʜʥʝʡ ʜʦ 4 

ʥʝʜʝʣʴ [5]. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʵʪʠʦʣʷʮʠʠ ʥʘ ʢʦʨʥʝ-

ʦʙʨʘʟʦʚʘʥʠʝ ʰʝʩʪʠ ʩʦʨʪʦʚ ʚʠʰʥʠ ʠ ʢʣʦʥʦʚʦʛʦ ʧʦʜʚʦʷ ʷʙʣʦʥʠ 54-118 ʚ ʫʩʣʦʚʠʷʭ 

in vitro. 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʨʘʩʪʝʥʠʷ ʚʠʰʥʠ ʩʣʝʜʫʶʱʠʭ ʩʦʨʪʦʚ: 

ɻʨʠʦʪ ʙʝʣʦʨʫʩʩʢʠʡ, ʃʠʚʝʥʩʢʘʷ, ʈʦʚʝʩʥʠʮʘ, ɺʷʥʦʢ, ʃʘʩʫʭʘ, ʅʦʚʦʜʚʦʨʩʢʘʷ; 

ʢʣʦʥʦʚʳʡ ʧʦʜʚʦʡ ʷʙʣʦʥʠ 54-118.  
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ɼʣʷ ʫʢʦʨʝʥʝʥʠʷ ʨʘʩʪʝʥʠʡ-ʨʝʛʝʥʝʨʘʥʪʦʚ ʚ ʫʩʣʦʚʠʷʭ in vitro ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʧʦʣʦʚʠʥʥʳʡ ʤʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʄʫʨʘʩʠʛʝ ʠ ʉʢʫʛʘ (MS) ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʀʄʂ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,5 ʤʛ/ʣ. ɹʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʜʚʘ ʚʘʨʠʘʥʪʘ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʨʘʩʪʝʥʠʡ in vitro: ʧʨʠ ʧʝʨʚʦʤ ʚʘʨʠʘʥʪʝ ʫʢʦʨʝʥʝʥʠʷ ʨʘʩʪʝʥʠʡ 

ʦʩʚʝʱʝʥʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 2,5ï3 ʪʳʩ. ʣʶʢʩ, ʪʝʤʧʝʨʘʪʫʨʘ +21ï+23ʦʉ, ʬʦʪʦʧʝʨʠʦʜ 

16/8 ʯʘʩʦʚ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʩʫʙʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ï 35 ʩʫʪʦʢ. ʇʨʠ ʚʪʦʨʦʤ ʚʘʨʠʘʥʪʝ 

ʨʘʩʪʝʥʠʷ ʢʫʣʴʪʠʚʠʨʦʚʘʣʠʩʴ ʙʝʟ ʜʦʩʪʫʧʘ ʩʚʝʪʘ ʚ ʪʝʯʝʥʠʝ 10 ʩʫʪʦʢ, ʜʘʣʝʝ 25 

ʩʫʪʦʢ ʧʨʠ ʦʩʚʝʱʝʥʥʦʩʪʠ 2,5ï3 ʪʳʩ. ʣʶʢʩ, ʬʦʪʦʧʝʨʠʦʜ 16/8 ʯʘʩʦʚ, ʪʝʤʧʝʨʘʪʫʨʘ 

+21ï+23 ʦʉ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʧʨʦʚʦʜʠʣʠ, ʠʩʧʦʣʴʟʫʷ ANOVA 

(ʦʜʥʦʬʘʢʪʦʨʥʳʡ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ) ʚ ʧʨʦʛʨʘʤʤʝ Statistica 6.0. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʚʠʰʥʠ ʧʨʦʮʝʩʩʳ ʨʠʟʦʛʝʥʝʟʘ 

ʟʘʚʠʩʷʪ, ʢʘʢ ʦʪ ʩʦʨʪʦʚʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ (ʢʨʠʪʝʨʠʡ ɼʫʥʢʘʥʘ pÒ0,05), ʪʘʢ ʠ ʦʪ 

ʩʧʦʩʦʙʘ ʫʢʦʨʝʥʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ in vitro (ʨʠʩ. 1).  

ɺʳʷʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʢʦʨʥʝʡ ʫ 

ʛʨʫʧʧʳ ʨʘʩʪʝʥʠʡ ʧʨʠ ʫʢʦʨʝʥʝʥʠʠ ʧʦ ʚʘʨʠʘʥʪʫ 2 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ 

ʨʘʩʪʝʥʠʡ, ʫʢʦʨʝʥʝʥʥʳʭ ʧʨʠ ʩʪʘʥʜʘʨʪʥʳʭ ʫʩʣʦʚʠʷʭ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 

(ʚʘʨʠʘʥʪ 1) ʚ ʩʨʝʜʥʝʤ ʚ 2,2 ʨʘʟʘ: ʃʠʚʝʥʩʢʘʷ ï 2,4Ñ0,4 ʠ 1,7Ñ0,45 ʰʪ., ʈʦʚʝʩʥʠʮʘ 

ï 2,7Ñ0,4 ʠ 1,8Ñ0,4 ʰʪ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ɺʷʥʦʢ ï 2,9Ñ0,45 ʠ 1,3Ñ0,45 ʰʪ., ɻʨʠʦʪ 

ʙʝʣʦʨʫʩʩʢʠʡ ï 3,9Ñ0,4 ʠ 1,4Ñ0,45 ʰʪ., ʃʘʩʫʭʘ ï 3,9Ñ0,45 ʠ 1,1Ñ0,45 ʰʪ. ʠ 

ʅʦʚʦʜʚʦʨʩʢʘʷ ï 2,9Ñ0,45 ʠ 1,2Ñ0,45 ʰʪ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʅʘʠʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦ ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʥʝʡ 

ʫ ʨʘʩʪʝʥʠʡ-ʨʝʛʝʥʝʨʘʥʪʦʚ, ʦʪʤʝʯʝʥʳ ʫ ʩʦʨʪʦʚ ɻʨʠʦʪ ʙʝʣʦʨʫʩʩʢʠʡ ʠ ʃʘʩʫʭʘ ï 3,9 

ʰʪ., ʘ ʥʘʠʤʝʥʴʰʠʝ ï ʧʨʠ ʩʪʘʥʜʘʨʪʥʳʭ ʫʩʣʦʚʠʷʭ ʫʢʦʨʝʥʝʥʠʷ ʜʣʷ ʩʦʨʪʘ ʚʠʰʥʠ 

ʃʘʩʫʭʘ ï 1,1 ʰʪ (ʩʤ. ʨʠʩ. 1). 

 

ʈʠʩ. 1. ʂʦʣʠʯʝʩʪʚʦ ʢʦʨʥʝʡ ʫ ʨʘʩʪʝʥʠʡ-ʨʝʛʝʥʝʨʘʥʪʦʚ ʩʦʨʪʦʚ ʚʠʰʥʠ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʫʢʦʨʝʥʝʥʠʷ ʚ ʢʫʣʴʪʫʨʫ in vitro 
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ʊʘʙʣʠʮʘ 1 

 ʂʦʣʠʯʝʩʪʚʦ ʢʦʨʥʝʡ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʫ ʢʣʦʥʦʚʦʛʦ ʧʦʜʚʦʷ ʷʙʣʦʥʠ 54-118 ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʫʢʦʨʝʥʝʥʠʷ ʚ ʢʫʣʴʪʫʨʫ in vitro 

ɺʘʨʠʘʥʪ ʦʧʳʪʘ 
ʂʦʣʠʯʝʩʪʚʦ ʢʦʨʥʝʡ ʧʝʨʚʦʛʦ 

ʧʦʨʷʜʢʘ, ʰʪ. 

ʂʦʥʪʨʦʣʴ  4,04Ñ0,38 

ʕʪʠʦʣʷʮʠʷ 10 ʜʥʝʡ 3,17Ñ0,44 
 

ʕʪʠʦʣʷʮʠʷ ʦʢʘʟʘʣʘ ʚʣʠʷʥʠʝ ʥʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʨʘʩʪʝʥʠʡ 

ʷʙʣʦʥʠ ʧʦʜʚʦʷ 54-118 (ʪʘʙʣ. 1). ʆʪʤʝʯʝʥʦ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʢʦʨʥʝʡ 

ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʚ 1,3 ʨʘʟʘ ʧʨʠ ʫʢʦʨʝʥʝʥʠʠ ʨʘʩʪʝʥʠʡ ʧʦ ʚʘʨʠʘʥʪʫ 2 ï 3,17Ñ0,44 

ʰʪ. ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʩʪʝʥʠʷʤʠ, ʫʢʦʨʝʥʝʥʥʳʤʠ ʧʨʠ ʩʪʘʥʜʘʨʪʥʳʭ ʫʩʣʦʚʠʷʭ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ï 4,04Ñ0,38 ʰʪ. (ʚʘʨʠʘʥʪ 1). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʫʢʦʨʝʥʝʥʠʠ ʨʘʩʪʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʵʪʠʦʣʷʮʠʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʫ ʚʩʝʭ ʰʝʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʨʪʦʚ 

ʚʠʰʥʠ ʤʦʞʥʦ ʫʚʝʣʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʥʝʡ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʚʝʪʚʣʝʥʠʷ ʚ 2,2 

ʨʘʟʘ. ʕʪʠʦʣʷʮʠʷ ʥʝ ʦʢʘʟʘʣʘ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʥʝʡ 

ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʫ ʨʘʩʪʝʥʠʡ ʢʣʦʥʦʚʦʛʦ ʧʦʜʚʦʷ ʷʙʣʦʥʠ 54-118. ɺʳʷʚʣʝʥʘ 

ʩʦʨʪʦʩʧʝʮʠʬʠʯʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʢʦʨʥʝʦʙʨʘʟʦʚʘʥʠʷ. ʅʘʠʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʢʦʨʥʝʡ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʨʘʩʪʝʥʠʷ ʩʦʨʪʘ ɻʨʠʦʪ ʙʝʣʦʨʫʩʩʢʠʡ ʠ ʃʘʩʫʭʘ ʧʨʠ 

ʫʢʦʨʝʥʝʥʠʠ ʚ ʫʩʣʦʚʠʷʭ ʵʪʠʦʣʷʮʠʠ, ʘ ʥʘʠʤʝʥʴʰʠʤ ï ʧʨʠ ʩʪʘʥʜʘʨʪʥʳʭ ʫʩʣʦʚʠʷʭ 

ʜʣʷ ʩʦʨʪʘ ʚʠʰʥʠ ʃʘʩʫʭʘ. 
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ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ  ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɸ. ʉ. ʄʘʢʘʨʝʥʢʘ 

 

 ʉʝʨʝʜ ʙʘʛʘʪʴʦʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʘʩʠʤʝʪʨʽʡ ʧʘʨʥʠʭ ʦʨʛʘʥʽʚ ʥʘʡʙʽʣʴʰ 

ʚʠʚʯʝʥʦʶ ʻ ʤʘʥʫʘʣʴʥʘ ʘʩʠʤʝʪʨʽʷ. ʅʘʨʘʟʽ ʚ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ ʘʢʪʠʚʥʦ ʧʨʦʚʦʜʷʪʴʩʷ 

ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʯʠʥ ʾʾ ʚʠʥʠʢʥʝʥʥʷ. ʊʨʘʜʠʮʽʡʥʦ, ʧʦʭʦʜʞʝʥʥʷ 

ʣʽʚʦʨʫʢʦʩʪʽ ʧʦʚôʷʟʫʶʪʴ ʽʟ ʜʽʻʶ ʪʨʴʦʭ ʦʩʥʦʚʥʠʭ ʬʘʢʪʦʨʽʚ: ʛʝʥʝʪʠʯʥʦʛʦ, 

ʧʘʪʦʣʦʛʽʯʥʦʛʦ (ʣʽʚʦʨʫʢʽʩʪʴ ʬʦʨʤʫʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʘʪʦʣʦʛʽʾ ʫ ʧʨʝʥʘʪʘʣʴʥʦʤʫ 

ʧʝʨʽʦʜʽ), ʩʦʮʽʦʝʢʦʣʦʛʽʯʥʦʛʦ (ʪʨʘʜʠʮʽʾ ʪʘ ʩʠʩʪʝʤʘ ʚʠʭʦʚʘʥʥʷ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʚʝʜʫʯʦʾ ʨʫʢʠ) [1]. ʄʝʪʦʶ ʜʘʥʦʾ ʩʪʘʪʪʽ ʻ ʚʠʩʚʽʪʣʝʥʥʷ ʩʫʯʘʩʥʠʭ 

ʫʷʚʣʝʥʴ ʩʘʤʝ ʧʨʦ ʛʝʥʝʪʠʯʥʽ ʧʝʨʝʜʫʤʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʤʘʥʫʘʣʴʥʦʾ ʣʘʪʝʨʘʣʽʟʘʮʽʾ. 

 ʇʝʨʰ ʟʘ ʚʩʝ ʟʘʫʚʘʞʠʤʦ, ʱʦ ʩʘʤʝ ʤʠ ʙʫʜʝʤʦ ʥʘʟʠʚʘʪʠ çʨʫʢʽʩʪʶè, ʘʜʞʝ ʫ 

ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʜʘʥʠʡ ʪʝʨʤʽʥ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʧʠʩʫ ʨʽʟʥʠʭ ʧʦʥʷʪʴ. 

ɿʦʢʨʝʤʘ, ʚʠʜʽʣʷʶʪʴ ʧʦʥʷʪʪʷ çʨʫʢʠ ʫʧʦʜʦʙʘʥʥʷè (Hand preference) ʪʘ çʨʫʢʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽè (Hand performance). ʇʽʜ çʨʫʢʦʶ ʫʧʦʜʦʙʘʥʥʷè ʨʦʟʫʤʽʶʪʴ ʨʫʢʫ, 

ʷʢʘ ʻ ʩʫʙôʻʢʪʠʚʥʦ ʙʘʞʘʥʦʶ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʨʽʟʥʠʭ ʜʽʡ, ʘ ʧʽʜ çʨʫʢʦʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽè ï ʨʫʢʫ, ʚʠʢʦʥʘʥʥʷ ʧʝʚʥʦʛʦ ʤʦʪʦʨʥʦʛʦ ʟʘʚʜʘʥʥʷ ʷʢʦʶ ʟʘʡʤʘʻ 

ʤʝʥʰʝ ʯʘʩʫ [10]. ʂʨʽʤ ʪʦʛʦ, ʪʝʩʪʠ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ çʨʫʢʠ ʫʧʦʜʦʙʘʥʥʷè ʪʘ 

çʨʫʢʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽè ʜʘʶʪʴ ʨʽʟʥʽ ʨʦʟʧʦʜʽʣʠ [9]. ʆʪʞʝ, ʜʘʣʽ ʙʫʜʫʪʴ ʥʘʚʝʜʝʥʽ 

ʜʘʥʽ ʧʨʦ ʨʦʣʴ ʛʝʥʝʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ ʫ ʚʠʟʥʘʯʝʥʥʷ çʨʫʢʠ ʫʧʦʜʦʙʘʥʥʷè.   

 ʆʩʢʽʣʴʢʠ ʝʤʧʽʨʠʯʥʽ ʜʘʥʽ ʥʝ ʜʘʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʚʠʟʥʘʯʠʪʠ ʛʝʥʝʪʠʯʥʽ 

ʦʩʥʦʚʠ ʪʘ ʤʝʭʘʥʽʟʤʠ ʫʩʧʘʜʢʫʚʘʥʥʷ ʤʘʥʫʘʣʴʥʦʾ ʘʩʠʤʝʪʨʽʾ, ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ 

ʜʝʢʽʣʴʢʘ ʛʝʥʝʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʷʢʽ ʙ ʤʦʛʣʠ ʧʦʷʩʥʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʫʩʧʘʜʢʫʚʘʥʥʷ 

çʨʫʢʦʩʪʽè. ʅʘʡʧʝʨʰʘ ʪʘ ʥʘʡʧʨʦʩʪʽʰʘ ʤʦʜʝʣʴ ʙʫʣʘ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʘʥʛʣʽʡʩʴʢʠʤ 

ʧʩʠʭʦʣʦʛʦʤ ʄ. ɸʥʥʝʪ [2]. ɰʾ ʩʫʪʴ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ çʨʫʢʽʩʪʴè ʢʦʥʪʨʦʣʶʻʪʴʩʷ 

ʜʽʻʶ ʦʜʥʦʛʦ ʛʝʥʘ, ʷʢʠʡ ʤʘʻ 2 ʘʣʝʣʷ: R ï ʜʦʤʽʥʘʥʪʥʠʡ, ʚʠʟʥʘʯʘʻ ʜʦʤʽʥʫʚʘʥʥʷ 

ʧʨʘʚʦʾ ʨʫʢʠ, l ï ʨʝʮʝʩʠʚʥʠʡ, ʚʠʟʥʘʯʘʻ ʜʦʤʽʥʫʚʘʥʥʷ ʣʽʚʦʾ ʨʫʢʠ. ʆʩʥʦʚʥʠʤ 

ʥʝʜʦʣʽʢʦʤ, ʷʢʠʡ ʨʦʙʠʪʴ ʜʘʥʫ ʤʦʜʝʣʴ ʥʝ ʧʨʠʜʘʪʥʦʶ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʻ ʪʝ, ʱʦ 

ʚʦʥʘ ʥʝ ʤʦʞʝ ʧʦʷʩʥʠʪʠ, ʯʦʤʫ ʚʽʜ ʰʣʶʙʫ ʜʚʦʭ ʣʽʚʦʨʫʢʠʭ ʙʘʪʴʢʽʚ (ll) 

ʥʘʨʦʜʞʫʻʪʴʩʷ ʚʽʜ 45 ʜʦ 54 % ʧʨʘʚʰʽʚ. ʊʦʤʫ ʮʷ ʤʦʜʝʣʴ ʙʫʣʘ ʚʜʦʩʢʦʥʘʣʝʥʘ 

ʰʣʷʭʦʤ ʧʨʠʧʫʱʝʥʥʷ ʪʦʛʦ, ʱʦ ʛʝʥ ʤʘʻ ʥʝ ʧʦʚʥʫ ʧʝʥʝʪʨʘʥʪʥʽʩʪʴ. 

 ɯʥʰʘ ʤʦʜʝʣʴ ʙʫʣʘ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ɼʞ. ʃʝʚʽ ʪʘ ʊ. ʅʘʛʽʣʘʢʽ [7]. ɿʛʽʜʥʦ ʟ ʮʽʻʶ 

ʤʦʜʝʣʣʶ, çʨʫʢʽʩʪʴè ʻ ʚʞʝ ʨʝʟʫʣʴʪʘʪʦʤ ʨʦʙʦʪʠ ʜʚʦʭ ʛʝʥʽʚ. ʇʝʨʰʠʡ ʛʝʥ ʚʠʟʥʘʯʘʻ 

ʧʽʚʢʫʣʶ, ʷʢʘ ʙʫʜʝ ʢʦʥʪʨʦʣʶʚʘʪʠ ʤʦʚʫ ʽ ʚʝʜʫʯʫ ʨʫʢʫ. ɼʦʤʽʥʘʥʪʥʠʡ ʘʣʝʣʴ (L) 

ʚʠʟʥʘʯʘʻ ʨʦʟʪʘʰʫʚʘʥʥʷ ʤʦʚʥʠʭ ʮʝʥʪʨʽʚ ʫ ʣʽʚʽʡ ʧʽʚʢʫʣʽ, ʨʝʮʝʩʠʚʥʠʡ (l) ï ʫ 
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ʧʨʘʚʽʡ. ɼʨʫʛʠʡ ʛʝʥ ʚʠʟʥʘʯʘʻ, ʷʢʫ ʨʫʢʫ ʙʫʜʝ ʢʦʥʪʨʦʣʶʚʘʪʠ ʤʦʚʥʘ ʧʽʚʢʫʣʷ: ʽʧʩʽ- 

ʯʠ ʢʦʥʪʨʣʘʪʝʨʘʣʴʥʫ. ʂʦʥʪʨʣʘʪʝʨʘʣʴʥʠʡ ʢʦʥʪʨʦʣʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʜʦʤʽʥʘʥʪʥʠʤ 

ʘʣʝʣʝʤ (ʉ), ʽʧʩʽʣʘʪʝʨʘʣʴʥʠʡ ï ʨʝʮʝʩʠʚʥʠʤ ʘʣʝʣʝʤ ʜʘʥʦʛʦ ʛʝʥʫ (ʩ). ʅʘʧʨʠʢʣʘʜ, 

ʫ ʽʥʜʠʚʽʜʘ ʟ ʛʝʥʦʪʠʧʦʤ LlCC ʤʦʚʥʽ ʮʝʥʪʨʠ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʫ ʣʽʚʽʡ ʧʽʚʢʫʣʽ, ʷʢʘ 

ʚʠʟʥʘʯʘʻ ʚʝʜʫʯʫ ʧʨʘʚʫ ʨʫʢʫ. 

 ʅʘʩʪʫʧʥʦʶ ʤʦʜʝʣʣʶ ʻ ʜʨʫʛʘ ʤʦʜʝʣʴ ʄ. ɸʥʥʝʪ [3,4], ʟʛʽʜʥʦ ʟ ʷʢʦʶ 

ʤʘʥʫʘʣʴʥʘ ʣʘʪʝʨʘʣʽʟʘʮʽʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʛʝʥʦʤ ʧʨʘʚʦʩʪʦʨʦʥʥʴʦʛʦ ʟʩʫʚʫ. ʗʢʱʦ ʚ 

ʛʝʥʦʪʠʧʽ ʥʘʷʚʥʠʡ ʜʦʤʽʥʘʥʪʥʠʡ ʘʣʝʣʴ (rs+) ʛʝʥʫ, ʪʦ ʽʥʜʠʚʽʜ ʩʭʠʣʴʥʠʡ ʩʪʘʪʠ 

ʧʨʘʚʦʨʫʢʠʤ, ʽʟ ʣʦʢʘʣʽʟʘʮʽʻʶ ʮʝʥʪʨʽʚ ʤʦʚʠ ʫ ʣʽʚʽʡ ʧʽʚʢʫʣʽ. ʗʢʱʦ ʫ ʛʝʥʦʪʠʧʽ 

ʟʥʘʭʦʜʠʪʴʩʷ ʧʘʨʘ ʨʝʮʝʩʠʚʥʠʭ ʘʣʝʣʽʚ ʛʝʥʫ (rs-), ʪʦ ʽʥʜʠʚʽʜ ʤʦʞʝ ʩʪʘʪʠ ʷʢ 

ʧʨʘʚʦʨʫʢʠʤ, ʪʘʢ ʽ ʣʽʚʦʨʫʢʠʤ, ʟʘʣʝʞʥʦ ʚʽʜ ʦʙʩʪʘʚʠʥ (ʥʘʧʨʠʢʣʘʜ, ʚʽʜ ʫʤʦʚ 

ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʛʦ ʨʦʟʚʠʪʢʫ). ʇʨʠ ʯʦʤʫ, ʟʛʽʜʥʦ ʟ ʛʽʧʦʪʝʟʦʶ ɸʥʥʝʪ, ʚʧʣʠʚ 

ʜʘʥʦʛʦ ʛʝʥʫ ʧʦʰʠʨʶʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʥʘ ʨʫʢʽʩʪʴ, ʘʣʝ ʡ ʥʘ ʮʝʨʝʙʨʘʣʴʥʝ 

ʜʦʤʽʥʫʚʘʥʥʷ.  

 ʑʝ ʦʜʥʘ ʛʝʥʝʪʠʯʥʘ ʤʦʜʝʣʴ çʨʫʢʦʩʪʽè ï ʤʦʜʝʣʴ ʄʘʢʄʘʥʫʩʘ [8] ʧʦʩʪʫʣʶʻ 

ʧʨʦ ʽʩʥʫʚʘʥʥʷ ʜʚʦʭ ʛʝʥʽʚ. ʆʜʠʥ ʛʝʥ (D) ʚʠʟʥʘʯʘʻ ʧʨʘʚʦʨʫʢʽʩʪʴ, ʘ ʽʥʰʠʡ (C) ï 

ʩʠʪʫʘʮʽʡʥʠʡ ʚʘʨʽʘʥʪ ʩʪʘʥʦʚʣʝʥʥʷ ʧʨʦʚʽʜʥʦʾ ʨʫʢʠ. ʇʨʠ ʯʦʤʫ, ʛʝʥ D ʥʝ ʻ 

ʜʦʤʽʥʘʥʪʥʠʤ ʚʽʜʥʦʩʥʦ ʛʝʥʫ ʉ. ʂʨʽʤ ʪʦʛʦ, ʜʦʧʫʩʢʘʻʪʴʩʷ ʽʩʥʫʚʘʥʥʷ ʛʝʥʘ-

ʤʦʜʠʬʽʢʘʪʦʨʘ, ʷʢʠʡ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʍ-ʭʨʦʤʦʩʦʤʽ ʽ ʚʧʣʠʚʘʻ ʥʘ ʩʪʘʪʝʚʽ ʚʽʜʤʽʥʥʦʩʪʽ 

ʫ ʧʨʘʚʦ- ʪʘ ʣʽʚʦʨʫʢʦʩʪʽ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ɸʥʥʝʪ, ʄʘʢʄʘʥʫʩ ʥʝ ʧʦʰʠʨʶʻ ʜʽʶ 

ʜʘʥʠʭ ʛʝʥʽʚ ʥʘ ʮʝʨʝʙʨʘʣʴʥʫ ʘʩʠʤʝʪʨʽʶ. 

 ʆʩʪʘʥʥʴʦʶ ʙʫʣʘ ʩʬʦʨʤʫʣʴʦʚʘʥʘ ʛʝʥʦʪʠʧ-ʢʫʣʴʪʫʨʥʘ ʤʦʜʝʣʴ çʨʫʢʦʩʪʽè ʂ. 

ʃʘʣʘʥʜʦʤ [6]. ʆʩʥʦʚʥʠʤ ʧʦʣʦʞʝʥʥʷʤ ʜʘʥʦʾ ʛʽʧʦʪʝʟʠ ʻ ʪʝ, ʱʦ ʚʘʨʽʘʮʽʾ çʨʫʢʦʩʪʽè 

ʥʝ ʚʠʟʥʘʯʘʶʪʴʩʷ ʣʠʰʝ ʛʝʥʝʪʠʯʥʠʤʠ ʧʨʠʯʠʥʘʤʠ. ʊʦʙʪʦ, ʫʩʽ ʽʥʜʠʚʽʜʠ ʚʽʜ 

ʥʘʨʦʜʞʝʥʥʷ ʤʘʶʪʴ ʦʜʥʘʢʦʚʠʡ ʛʝʥʦʪʠʧ ʟʘ ʮʽʻʶ ʦʟʥʘʢʦʶ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ 

ʧʝʨʝʚʘʞʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʘʚʦʾ ʨʫʢʠ. ɸʣʝ, ʦʩʢʽʣʴʢʠ, ʮʷ ʩʭʠʣʴʥʽʩʪʴ ʦʜʥʦʟʥʘʯʥʦ 

ʥʝ ʚʠʟʥʘʯʘʻ ʧʨʘʚʦʨʫʢʽʩʪʴ, ʧʽʜ ʜʽʻʶ ʢʫʣʴʪʫʨʥʠʭ ʪʨʘʜʠʮʽʡ ʪʘ ʫʤʦʚ ʨʦʟʚʠʪʢʫ, 

ʯʘʩʪʠʥʘ ʽʥʜʠʚʽʜʽʚ ʩʪʘʶʪʴ ʣʽʚʦʨʫʢʠʤʠ. ʇʨʠʯʦʤʫ, ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ 

ʙʘʪʴʢʠ, ʩʫʪʪʻʚʦ ʟʥʠʞʫʶʯʠ ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʧʨʘʚʦʨʫʢʦʩʪʽ, ʷʢʱʦ ʦʙʠʜʚʘ ʻ ʣʽʚʰʘʤʠ. 

 ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʨʘʟʽ ʧʠʪʘʥʥʷ ʱʦʜʦ ʛʝʥʝʪʠʯʥʦʾ ʧʨʠʨʦʜʠ ʤʘʥʫʘʣʴʥʦʾ 

ʣʘʪʝʨʘʣʽʟʘʮʽʾ, ʟʘʣʠʰʘʻʪʴʩʷ ʚʽʜʢʨʠʪʠʤ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʨʝʟʫʣʴʪʘʪʠ ʟʘʩʪʦʩʦʚʫʚʘʥʥʷ 

ʧʝʨʝʜʦʚʠʭ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʭ ʤʝʪʦʜʽʚ, ʧʦʢʘʟʘʣʠ, ʱʦ ʦʜʥʦʛʦ ʻʜʠʥʦʛʦ 

ʛʝʥʘ, ʷʢʠʡ ʙʠ ʧʦʷʩʥʶʚʘʚ ʜʦʩʪʘʪʥʶ ʢʽʣʴʢʽʩʪʴ ʬʝʥʦʪʠʧʽʯʥʦʾ ʜʠʩʧʝʨʩʽʾ ʟʘ ʜʘʥʦʶ 

ʦʟʥʘʢʦʶ, ʥʝ ʽʩʥʫʻ. ʆʪʞʝ, ʥʦʚʽ ʜʘʥʽ ʩʧʨʦʩʪʦʚʫʶʪʴ ʧʝʨʰʽ ʤʦʜʝʣʽ ʄ. ɸʥʥʝʪ ʪʘ 

ʄʘʢʄʘʥʫʩʘ [5]. ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ, ʥʘʨʘʟʽ ʚʠʩʣʦʚʣʝʥʦ ʧʨʠʧʫʱʝʥʥʷ ʱʦʜʦ 

ʙʘʛʘʪʦʬʘʢʪʦʨʽʘʣʴʥʦʾ ʤʦʜʝʣʽ çʨʫʢʦʩʪʽè, ʷʢʘ ʚʨʘʭʦʚʫʻ ʤʥʦʞʠʥʥʽ ʛʝʥʝʪʠʯʥʽ ʪʘ 

ʝʢʦʣʦʛʽʯʥʽ ʬʘʢʪʦʨʠ ʪʘ ʾʭ ʚʟʘʻʤʦʜʽʶ [11]. ʅʘʩʪʫʧʥʠʤ ʚʘʞʣʠʚʠʤ ʚʽʜʢʨʠʪʪʷʤ 

ʩʪʘʣʦ ʪʝ, ʱʦ çʨʫʢʽʩʪʴè ʪʘ ʣʘʪʝʨʘʣʽʟʘʮʽʷ ʮʝʥʪʨʽʚ ʤʦʚʠ ʻ ʦʥʪʦʛʝʥʝʪʠʯʥʦ 

ʥʝʟʘʣʝʞʥʠʤʠ, ʩʢʣʘʜʥʠʤʠ ʬʝʥʦʪʠʧʘʤʠ. ʎʠʤ ʩʘʤʠʤ ʩʧʨʦʩʪʦʚʫʶʪʴʩʷ ʛʝʥʝʪʠʯʥʽ 
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ʤʦʜʝʣʽ, ʚ ʷʢʠʭ çʨʫʢʽʩʪʴè ʪʘ ʣʘʪʝʨʘʣʽʟʘʮʽʶ ʮʝʥʪʨʽʚ ʤʦʚʠ ʚʠʟʥʘʯʘʻ ʦʜʠʥ ʤʝʭʘʥʽʟʤ 

[13]. 

 ɿʘ ʜʦʧʦʤʦʛʦʶ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʷʚʣʝʥʦ ʥʝʚʝʣʠʢʫ 

ʢʽʣʴʢʽʩʪʴ ʩʧʝʮʠʬʽʯʥʠʭ ʛʝʥʽʚ, ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʟʘ ʬʦʨʤʫʚʘʥʥʷ çʨʫʢʦʩʪʽè, ʷʢʽ 

ʤʦʞʫʪʴ ʧʦʷʩʥʠʪʠ ʥʝʚʝʣʠʢʫ ʯʘʩʪʠʥʫ ʬʝʥʦʪʠʧʽʯʥʦʾ ʜʠʩʧʝʨʩʽʾ ʜʘʥʦʾ ʦʟʥʘʢʠ. ɸʣʝ 

ʩʽʤʝʡʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʾʾ ʫʩʧʘʜʢʦʚʫʚʘʥʽʩʪʴ ʩʪʘʥʦʚʠʪʴ 0,66. ʅʘ 

ʦʩʥʦʚʽ ʮʴʦʛʦ ʙʫʣʦ ʚʠʩʣʦʚʣʝʥʦ ʧʨʠʧʫʱʝʥʥʷ ʧʨʦ ʪʝ, ʱʦ ʚʽʜʩʫʪʥʽʩʪʴ ʛʝʥʝʪʠʯʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʫ ʧʦʢʦʣʽʥʥʷʭ, ʷʢʠʡ ʙʠ ʤʦʞʥʘ ʙʫʣʦ ʣʝʛʢʦ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ, ʯʘʩʪʢʦʚʦ 

ʧʦʷʩʥʶʻʪʴʩʷ ʝʧʽʛʝʥʝʪʠʯʥʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ [14]. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʤʝʪʠʣʶʚʘʥʥʷ ʛʝʥʽʚ, ʷʢʽ 

ʘʩʠʤʝʪʨʠʯʥʦ ʝʢʩʧʨʝʩʫʻʪʴʩʷ ʫ ʛʦʣʦʚʥʦʤʫ ʘʙʦ ʩʧʠʥʥʦʤʫ ʤʦʟʢʫ ʝʤʙʨʽʦʥʫ, ʤʦʞʝ 

ʚʽʜʽʛʨʘʚʘʪʠ ʨʦʣʴ ʫ ʤʫʣʴʪʠʬʘʢʪʦʨʽʘʣʴʥʽʡ ʤʦʜʝʣʽ çʨʫʢʦʩʪʽè. ʂʨʽʤ ʪʦʛʦ, ʦʪʨʠʤʘʥʽ 

ʜʦʢʘʟʠ ʪʦʛʦ, ʱʦ ʧʨʝʥʘʪʘʣʴʥʠʡ ʤʘʪʝʨʠʥʩʴʢʠʡ ʩʪʨʝʩ ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ 

ʤʝʪʠʣʶʚʘʥʥʷ ʛʝʥʽʚ, ʷʢʽ ʘʩʠʤʝʪʨʠʯʥʦ ʝʢʩʧʨʝʩʫʶʪʴʩʷ ʫ ʤʦʟʢʫ ʝʤʙʨʽʦʥʘ [12]. 

 ʆʪʞʝ, ʥʘ ʩʴʦʛʦʜʥʽ ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʤʘʥʫʘʣʴʥʘ ʣʘʪʝʨʘʣʽʟʘʮʽʷ ʷʚʣʷʻ ʩʦʙʦʶ 

ʢʦʤʧʣʝʢʩʥʫ ʦʟʥʘʢʫ, ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʷʢʦʾ ʚʧʣʠʚʘʶʪʴ ʷʢ ʛʝʥʝʪʠʯʥʽ, ʪʘʢ ʽ 

ʥʝʛʝʥʝʪʠʯʥʽ ʬʘʢʪʦʨʠ. ɼʦʚʝʜʝʥʦ, ʱʦ ʬʦʨʤʫʚʘʥʥʷ ʤʘʥʫʘʣʴʥʦʾ ʣʘʪʝʨʘʣʽʟʘʮʽʾ ʤʘʻ 

ʧʦʣʽʛʝʥʥʫ ʧʨʠʨʦʜʫ, ʘ ʪʘʢʦʞ, ʱʦ ʨʫʢʽʩʪʴ ʽ ʣʘʪʝʨʘʣʽʟʘʮʽʷ ʮʝʥʪʨʽʚ ʤʦʚʠ, ʻ 

ʥʝʟʘʣʝʞʥʠʤʠ ʩʢʣʘʜʥʠʤʠ ʬʝʥʦʪʠʧʘʤʠ. ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ ʜʦʩʣʽʜʞʝʥʴ 

ʜʘʥʦʛʦ ʧʠʪʘʥʥʷ ʚʚʘʞʘʻʪʴʩʷ ʚʠʚʯʝʥʥʷ ʝʧʽʛʝʥʝʪʠʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʾʾ 

ʫʩʧʘʜʢʫʚʘʥʥʷ. 
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ʋ ʩʫʯʘʩʥʠʭ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʽ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʚʠʨʽʰʝʥʥʷʭ ʩʘʜʦʚʦ-ʧʘʨʢʦʚʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʦʟʝʣʝʥʝʥʥʷ ʥʘʙʫʚʘʶʪʴ ʧʦʧʫʣʷʨʥʦʩʪʽ ʤʘʣʴʦʚʥʠʯʽ ʢʫʪʦʯʢʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʠʛʽʥʘʣʴʥʠʭ ʨʦʩʣʠʥ, ʷʢʽ ʙ ʚʥʦʩʠʣʠ ʚ ʜʦʚʢʽʣʣʷ ʝʬʝʢʪ 

ʥʝʪʨʘʜʠʮʽʡʥʦʩʪʽ. ɺ ʣʘʥʜʰʘʬʪʥʠʭ ʥʘʩʘʜʞʝʥʥʷʭ, ʥʘʙʣʠʞʝʥʠʭ ʜʦ ʧʨʠʨʦʜʥʠʭ, 

ʚʠʛʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʝʢʦʨʘʪʠʚʥʽ ʨʦʩʣʠʥʠ, ʘ ʩʘʤʝ ʚʠʜʠ ʨʦʜʫ Allium L., ʷʢʽ 

ʧʨʠʚʘʙʣʶʶʪʴ ʩʚʦʻʶ ʛʨʘʮʽʦʟʥʽʩʪʶ, ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ ʬʦʨʤ ʽ ʢʦʣʴʦʨʽʚ [5]. 

ʈʽʜ Allium L. ʧʨʝʜʩʪʘʚʣʷʻ ʮʽʥʥʫ ʛʨʫʧʫ ʨʦʩʣʠʥ ʷʢ ʫ ʧʨʘʢʪʠʯʥʦʤʫ ʪʘʢ ʽ ʚ 

ʩʦʟʦʣʦʛʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ. ɺʠʜʠ ʮʴʦʛʦ ʨʦʜʫ ʚʥʝʩʝʥʦ ʜʦ ʧʨʠʨʦʜʥʠʭ ʧʝʨʝʣʽʢʽʚ 

ʨʽʟʥʦʛʦ ʨʽʚʥʷ, ʱʦ ʧʽʜʢʨʝʩʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʥʘʫʢʦʚʠʭ ʦʩʥʦʚ ʾʭʥʴʦʾ 

ʦʭʦʨʦʥʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɺʦʥʠ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʚʠʩʦʢʦʶ ʜʝʢʦʨʘʪʠʚʥʽʩʪʶ, 

ʮʽʥʥʠʤʠ ʭʘʨʯʦʚʠʤʠ ʪʘ ʣʽʢʫʚʘʣʴʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ [2, 6]. 

ɼʦ ʦʩʪʘʥʥʴʦʛʦ ʚʠʜʘʥʥʷ ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ ʋʢʨʘʾʥʠ ʚʥʝʩʝʥʦ 5 ʚʠʜʽʚ Allium: Al. 

strictum Schrad., Al. obliguum L., Al. pervestitum Klokov, Al. sphaeropodum Klokov 

ʪʘ Al. ursinum L [4]. 

ʋ ʚʽʜʜʽʣʽ ʢʚʽʪʥʠʢʦʚʦ-ʜʝʢʦʨʘʪʠʚʥʠʭ ʨʦʩʣʠʥ ʂʨʝʤʝʥʝʮʴʢʦʛʦ ʙʦʪʘʥʽʯʥʦʛʦ 

ʩʘʜʫ ʽʥʪʨʦʜʫʢʫʻʪʴʩʷ 5 ʚʠʜʽʚ, 3 ʬʦʨʤʠ, 2 ʩʦʨʪʠ ʨʦʜʫ Allium: 

ɺʀɼʀ 1. All. giganteum Regel.  

2. All. odorum L.  

3. All. Moly L. 

4. All. schubertii Zucc.  

5. All. karataviense Regel.  
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ʌʆʈʄʀ 1. All. schoenoprasum ' fonescate'  

2. All. schoenoprasum ' snowcap '  

3. All. schoenoprasum ' blooming '  

ʉʆʈʊʀ 1.All. sphaerocephalon 'Hair'  

2. All. Miami  

ɼʝʢʦʨʘʪʠʚʥʽ ʮʠʙʫʣʽ ï ʮʝ ʮʽʢʘʚʠʥʢʘ ʫ ʩʫʯʘʩʥʦʤʫ ʢʚʽʪʥʠʢʘʨʩʪʚʽ, ʷʢʽ 

ʥʘʜʘʶʪʴ  ʝʬʝʢʪʠʚʥʦʛʦ ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʚʠʛʣʷʜʫ. ʎʽʢʘʚʠʡ ʚʠʛʣʷʜ ʩʪʚʦʨʶʶʪʴ 

ʩʚʦʾʤ ʢʦʣʴʦʨʦʚʠʤ ʨʽʟʥʦʤʘʾʪʪʷʤ [3]. ʋ ʟʚôʷʟʢʫ ʟ ʥʝʩʢʣʘʜʥʠʤ ʜʦʛʣʷʜʦʤ ʨʦʩʣʠʥ 

ʨʦʜʫ Allium L. ʤʦʞʥʘ ʚʠʩʘʜʞʫʚʘʪʠ ʥʘ ʨʽʟʥʠʭ ʜʽʣʷʥʢʘʭ, ʧʦʻʜʥʫʚʘʪʠ ʫ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʢʦʤʧʦʟʠʮʽʷʭ. ʊʘʢʦʞ ʤʦʞʥʘ ʧʦʻʜʥʫʚʘʪʠ ʟ ʨʽʟʥʦʚʠʜʘʤʠ 

ʦʜʥʦʨʽʯʥʠʭ ʨʦʩʣʠʥ. ʅʘʧʨʠʢʣʘʜ ʥʠʟʴʢʦʨʦʩʣʽ ʽʥʪʨʦʜʫʮʝʥʪʠ ʟ ʷʩʢʨʘʚʠʤ ʢʦʣʴʦʨʦʤ 

ʤʦʞʥʘ ʧʦʻʜʥʘʪʠ ʟ Tagetes, Callistephus chinensis, ʯʠ ʞʦʚʪʦ- ʷʩʢʨʘʚʠʡ ʢʦʣʽʨ 

ʮʠʙʫʣʽ ʄʦʣʣʷ (Allium Molly) ʤʦʞʥʘ ʧʦʻʜʥʘʪʠ ʟ Ageratum. ʅʘʡʢʨʘʱʠʡ ʚʠʛʣʷʜ 

ʮʠʙʫʣʽʚ ï ʧʣʘʥʪʘʮʽʡʥʠʡ. ɺʦʥʠ ʟʜʘʪʥʽ ʧʨʠʢʨʘʩʠʪʠ ʙʫʜʴ-ʷʢʠʡ ʩʘʜ ʷʩʢʨʘʚʠʤʠ 

ʢʫʣʷʤʠ ʩʚʦʾʭ ʩʫʮʚʽʪʴ. ʅʝʚʠʙʘʛʣʠʚʽ ʮʠʙʫʣʠʥʥʽ ʨʦʩʣʠʥʠ ʧʦʯʠʥʘʶʪʴ 

ʨʦʟʧʫʩʢʘʪʠʩʷ ʚ ʢʽʥʮʽ ʚʝʩʥʠ ʽ ʥʘʜʦʚʛʦ çʟʘʩʪʠʛʘʶʪʴè ʥʘ ʧʽʢʫ ʢʨʘʩʠ. ɯ ʥʘʚʽʪʴ ʧʽʩʣʷ 

ʟʘʢʽʥʯʝʥʥʷ ʮʚʽʪʽʥʥʷ, ʧʽʜ ʯʘʩ ʜʦʟʨʽʚʘʥʥʷ ʥʘʩʽʥʥʷ, ʟʘʩʠʭʘʶʯʽ ʛʦʣʦʚʢʠ 

ʜʝʢʦʨʘʪʠʚʥʠʭ ʮʠʙʫʣʴ ʚʠʛʣʷʜʘʶʪʴ ʚʝʣʴʤʠ ʧʨʠʚʘʙʣʠʚʦ.  

ʇʨʠʜʘʪʥʘ ʜʣʷ ʧʦʩʘʜʢʠ ʚ ʙʦʨʜʶʨʘʭ ʽ ʮʠʙʫʣʷ-ʨʽʟʘʥʝʮʴ, ʚ ʥʘʨʦʜʽ - ʰʥʽʪ 

Allium schoenoprasum ï ʥʠʟʴʢʦʨʦʩʣʘ ʙʘʛʘʪʦʨʽʯʥʘ ʨʦʩʣʠʥʘ ʟ ʛʘʨʥʠʤʠ ʨʦʞʝʚʠʤʠ 

ʢʚʽʪʦʯʢʘʤʠ. ʊʦʥʢʽ ʪʨʫʙʯʘʩʪʽ ʣʠʩʪʢʠ ʚʞʠʚʘʶʪʴ ʫ ʾʞʫ ʷʢ ʟʚʠʯʘʡʥʫ ʮʠʙʫʣ-ʁʧʝʨʦ, 

ʘʣʝ ʤʘʶʪʴ ʤʝʥʰ ʛʦʩʪʨʠʡ ʩʤʘʢ. ʂʨʘʩʠʚʽ ʢʫʱʠʢʠ ʟʝʣʝʥʽ ʥʘ ʢʣʫʤʙʘʭ ʫʪʚʦʨʶʻ 

ʯʘʩʥʠʢ ʤʦʣʷ (Allium molly) ʟ ʷʩʢʨʘʚʦ-ʞʦʚʪʠʤʠ ʢʚʽʪʢʘʤʠ. ʁʦʛʦ ʧʽʜʟʝʤʥʽ 

ʜʨʽʙʥʫʚʘʪʽ ʮʠʙʫʣʠʥʢʠ ʟʥʘʯʥʦ ʥʽʞʥʽʰʽ ʧʦ ʩʤʘʢʫ, ʯʠʤ ʟʚʠʯʘʡʥʠʡ ʯʘʩʥʠʢ. ɺ 

ʜʝʢʦʨʘʪʠʚʥʦʤʫ ʩʘʜʽʚʥʠʮʪʚʽ ʚʽʥ ʜʦʙʨʝ ʛʘʨʤʦʥʫʻ ʽʟ Allium schoenoprasum. 

ɻʘʨʥʦ ʛʘʨʤʦʥʽʶʻ ʟ Rosa hybrida. ɽʢʩʧʝʨʪʠ ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʩʘʜʦʚʦʛʦ 

ʜʠʟʘʡʥʫ ʨʘʜʷʪʴ ʧʦʻʜʥʫʚʘʪʠ ʮʠʙʫʣʶ ʟ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʬʣʦʨʠ, ʢʚʽʪʫʯʠʤʠ ʚ ʦʜʠʥ 

ʽ ʪʦʡ ʯʘʩ. ʗʢ ʧʨʘʚʠʣʦ, ʜʦ ʪʘʢʠʭ ʥʘʣʝʞʘʪʴ Papaver, Iris, Paeonia. ʄʘʶʪʴ ʛʘʨʥʠʡ 

ʚʠʛʣʷʜ ʥʘ ʛʽʨʢʘʭ, ʢʦʣʠ ʨʘʥʥʴʦʶ ʚʝʩʥʦʶ ʟʘʮʚʽʪʘʶʪʴ ʫ ʛʘʨʤʦʥʽʾ ʟ Tylipa, 

Narcissus, ʦʩʦʙʣʠʚʦ ʚʠʜʽʣʷʶʯʠʩʴ ʩʚʦʾʤ ʷʩʢʨʘʚʠʤ ʢʦʣʴʦʨʦʤ ʩʪʚʦʨʶʶʪʴ 

ʥʝʟʘʙʫʪʥʽ ʢʦʤʧʦʟʠʮʽʾ  ʢʚʽʪʫʯʠʭ ʚʝʩʥʷʥʠʭ ʢʚʽʪʽʚ.  

ʆʪʞʝ, ʜʝʢʦʨʘʪʠʚʥʽ ʮʠʙʫʣʽ ʯʫʜʦʚʦ ʚʠʛʣʷʜʘʶʪʴ ʚ çʙʣʘʛʦʨʦʜʥʠʭè ʩʘʜʘʭ, 

ʚʽʜʤʽʥʥʦ ʧʦʻʜʥʫʶʪʴʩʷ ʟʽ ʩʪʨʦʛʦʶ ʛʝʦʤʝʪʨʽʻʶ ʩʪʨʠʞʝʥʠʭ ʜʝʨʝʚ, ʞʠʚʦʧʣʦʪʽʚ. 

ɺʠʩʘʜʞʫʚʘʥʥʷ ʨʦʩʣʠʥ ʘʣʽʫʤ ʚ ʦʟʝʣʝʥʝʥʽ ï ʯʫʜʦʚʠʡ ʚʘʨʽʘʥʪ ʜʣʷ ʦʞʠʚʣʝʥʥʷ ʪʘ 

ʷʩʢʨʘʚʦʩʪʽ ʢʚʽʪʥʠʢʽʚ. 

ɿ  ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʜʫ Allium ʧʣʘʥʫʻʪʴʩʷ 

ʨʦʙʦʪʘ ʱʦʜʦ ʟʙʽʣʴʰʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʨʦʩʣʠʥ ï ̔ ʥʪʨʦʜʫʮʝʥʪʽʚ, ʩʪʚʦʨʝʥʥʶ ʥʦʚʠʭ 

ʧʣʘʥʪʘʮʽʡʥʠʭ ʜʽʣʷʥʦʢ, ʾʭ ʨʦʟʤʥʦʞʝʥʥʷ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʚ ʫʤʦʚʘʭ ʂʨʝʤʝʥʝʮʴʢʦʛʦ 

ʙʦʪʘʥʽʯʥʦʛʦ ʩʘʜʫ. 
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ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɸ. ʉ. ʄʘʢʘʨʝʥʢʘ 

 

ʄʽʢʦʙʘʢʪʝʨʽʻʶ ʪʫʙʝʨʢʫʣʴʦʟʫ (Mycobacterium tuberculosis, ʄɹʊ) 

ʽʥʬʽʢʦʚʘʥʘ ʪʨʝʪʷ ʯʘʩʪʠʥʘ ʥʘʩʝʣʝʥʥʷ ʚʩʽʻʾ ʧʣʘʥʝʪʠ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ, 

ʪʫʙʝʨʢʫʣʴʦʟ ʚ ʋʢʨʘʾʥʽ ʻ ʥʘʡʧʦʰʠʨʝʥʽʰʦʶ ʽʥʬʝʢʮʽʡʥʦʶ ʭʚʦʨʦʙʦʶ, ʷʢʘ ʟʘʡʤʘʻ 

ʧʝʨʰʝ ʤʽʩʮʝ ʩʝʨʝʜ ʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ʅʘʞʘʣʴ, ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʘʥʪʠʙʽʦʪʠʢʽʚ ʧʨʠʚʝʣʦ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʨʝʟʠʩʪʝʥʪʥʠʭ ʰʪʘʤʽʚ M. tuberculosis. 

ʄʝʪʦʶ ʥʘʰʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʧʝʨʚʠʥʥʦʾ ʩʪʽʡʢʦʩʪʽ 

Mycobacterium tuberculosis ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ ʧʝʨʰʦʛʦ ʨʷʜʫ ʚ ʈʦʤʝʥʩʴʢʦʤʫ 

ʨʘʡʦʥʽ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʐʪʘʤʠ M. tuberculosis ʙʫʣʠ ʚʠʜʽʣʝʥʽ ʟ ʧʨʦʙ, ʱʦ 

ʚʽʜʙʠʨʘʣʠʩʷ ʚʧʨʦʜʦʚʞ 2013-2017 ʨʦʢʽʚ ʚ ʧʨʦʪʠʪʫʙʝʨʢʫʣʴʦʟʥʦʤʫ ʢʘʙʽʥʝʪʽ 

ʨʦʤʝʥʩʴʢʦʾ ʎʈʃ. ɼʽʘʛʥʦʩʪʠʢʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʰʪʘʤʽʚ M. tuberculosis 

ʧʨʦʚʦʜʠʣʘʩʷ ʫ ʣʘʙʦʨʘʪʦʨʽʾ ʉʫʤʩʴʢʦʛʦ ʦʙʣʘʩʥʦʛʦ ʢʣʽʥʽʯʥʦʛʦ ʧʨʦʪʠ-

ʪʫʙʝʨʢʫʣʴʦʟʥʦʛʦ ʜʠʩʧʘʥʩʝʨʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ GeneXpert MTB/RIF ʠ 

BACTEC. ɿʘ ʮʝʡ ʧʝʨʽʦʜ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ 212 ʰʪʘʤʽʚ. ʇʨʦʚʝʜʝʥʦ ʜʽʘʛʥʦʩʪʠʢʫ 

ʯʫʪʣʠʚʦʩʪʽ ʜʦ 4 ʘʥʪʠʙʽʦʪʠʢʽʚ ʧʝʨʰʦʛʦ ʨʷʜʫ ʽʟʦʥʽʘʟʠʜʫ (H), ʨʠʬʘʤʧʽʮʠʥʫ (R), 

ʩʪʨʝʧʪʦʤʽʮʠʥʫ (S), ʝʪʘʤʙʫʪʦʣʫ (E). 

ɿ 212 ʧʘʮʽʻʥʪʽʚ 122 ʙʫʣʦ ʽʥʬʽʢʦʚʘʥʦ ʰʪʘʤʘʤʠ ʯʫʪʣʠʚʠʤʠ ʜʦ ʫʩʽʭ 

ʘʥʪʠʙʽʦʪʠʢʽʚ ʧʝʨʰʦʛʦ ʨʷʜʫ. ʊʘʢʠʤ ʯʠʥʦʤ ʧʦ ʈʦʤʝʥʩʴʢʦʤʫ ʨʘʡʦʥʫ ʮʷ ʯʘʩʪʢʘ 
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ʩʪʘʥʦʚʠʪʴ 58 % (ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʜʦʚʽʨʯʦʛʦ ʽʥʪʝʨʚʘʣʫ ï ʚʽʜ 51 ʜʦ 64 %). ʄʠ 

ʜʦʩʣʽʜʠʣʠ, ʯʠ ʟʤʽʥʶʻʪʴʩʷ ʯʘʩʪʢʘ ʯʫʪʣʠʚʠʭ ʰʪʘʤʽʚ ʟ ʯʘʩʦʤ. ʈʝʟʫʣʴʪʘʪʠ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 1. ɺʨʘʭʦʚʫʶʯʠ ʜʦʚʽʨʯʠʡ ʽʥʪʝʨʚʘʣʠ ʤʠ ʤʦʞʝʤʦ 

ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʯʘʩʪʢʘ ʯʫʪʣʠʚʠʭ ʰʪʘʤʽʚ ʩʫʪʪʻʚʦ ʥʝ 

ʟʤʽʥʶʚʘʣʘʩʷ. ʎʝʡ ʬʘʢʪ ʻ ʧʦʟʠʪʠʚʥʠʤ ʪʦʤʫ, ʱʦ ʚ ʮʽʣʦʤʫ ʫ ʩʚʽʪʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʨʦʩʪʘʥʥʷ ʯʘʩʪʢʠ ʨʝʟʠʩʪʝʥʪʥʠʭ ʰʪʘʤʽʚ.  

ʄʠ ʧʨʦʘʥʘʣʽʟʫʚʘʣʠ ʟʤʽʥʠ ʫ ʯʘʩʽ ʯʘʩʪʢʠ ʤʫʣʴʪʠʨʝʟʠʩʪʝʥʪʥʠʭ ʰʪʘʤʽʚ ʄɹʊ 

(ʨʠʩ. 2). ʄʫʣʴʪʠʨʝʟʠʩʪʝʥʪʥʠʡ ʪʫʙʝʨʢʫʣʴʦʟ ʻ ʬʦʨʤʦʶ ʪʫʙʝʨʢʫʣʴʦʟʫ, ʱʦ 

ʨʝʟʠʩʪʝʥʪʥʘ ʜʦ ʱʦʥʘʡʤʝʥʰʝ ʜʚʦʭ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʧʨʦʪʠʪʫʙʝʨʢʫʣʴʦʟʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ: ʽʟʦʥʽʘʟʠʜʫ ʪʘ ʨʠʬʘʤʧʽʮʠʥʫ). 

ʄʠ ʩʧʦʩʪʝʨʽʛʘʻʤʦ, ʱʦ ʯʘʩʪʢʘ ʤʫʣʴʪʠʨʝʟʠʩʪʝʥʪʥʠʭ ʰʪʘʤʽʚ ʢʦʣʠʚʘʻʪʴʩʷ, 

ʘʣʝ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ ʚʦʥʘ ʟʙʽʣʴʰʫʶʪʴʩʷ ʘʙʦ ʟʤʝʥʰʫʶʪʴʩʷ ʤʠ ʥʝ 

ʤʦʞʝʤʦ ʯʝʨʝʟ ʧʦʢʨʠʚʘʥʥʷ ʛʨʘʥʠʮʴ ʜʦʚʽʨʯʠʭ ʽʥʪʝʨʚʘʣʽʚ. 

ʉʝʨʝʜ ʰʪʘʤʽʚ M. tuberculosis ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘʩʪʫʧʥʘ ʢʘʨʪʠʥʘ ʩʪʽʡʢʦʩʪʽ 

ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ ʧʝʨʰʦʛʦ ʨʷʜʫ (ʨʠʩ. 3). ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʦʶ ʻ ʩʪʽʡʢʽʩʪʴ ʜʦ 

ʩʪʨʝʧʪʦʤʽʮʠʥʫ (31 Ñ 6 %), ʥʘʡʤʝʥʰ ʧʦʰʠʨʝʥʦʶ ð ʜʦ ʝʪʘʤʙʫʪʦʣʫ (9,4 Ñ 4 %). 

 

 

 

ʈʠʩ. 1. ɿʤʽʥʠ ʫ ʯʘʩʽ ʯʘʩʪʢʠ ʰʪʘʤʽʚ 

Mycobacterium tuberculosis, ʯʫʪʣʠʚʠʭ 

ʜʦ ʫʩʽʭ ʘʥʪʠʙʽʦʪʠʢʽʚ ʧʝʨʰʦʛʦ ʨʷʜʫ 

 

ʈʠʩ. 2. ʏʘʩʪʢʘ ʤʫʣʴʪʠʨʝʟʠʩʪʝʥʪ-

ʥʠʭ ʰʪʘʤʽʚ ʄɹʊ 

 

ɿ ʚʨʘʭʫʚʘʥʥʷʤ ʜʦʚʽʨʯʠʭ ʽʥʪʝʨʚʘʣʽʚ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʯʘʩʪʢʠ 

ʰʪʘʤʽʚ, ʱʦ ʻ ʯʫʪʣʠʚʠʤʠ ʧʨʠʥʘʡʤʥʽ ʜʦ ʦʜʥʦʛʦ ʟ ʥʘʩʪʫʧʥʠʭ ʘʥʪʠʙʽʦʪʠʢʽʚ: 

ʨʠʬʘʤʧʽʮʠʥ, ʽʟʦʥʽʘʟʠʜ, ʩʪʨʝʧʪʦʤʽʮʠʥ ï ʩʫʪʪʻʚʦ ʥʝ ʚʽʜʨʽʟʥʷʶʪʴʩʷ, ʥʘʪʦʤʽʩʪʴ 

ʯʘʩʪʢʘ ʰʪʘʤʽʚ, ʯʫʪʣʠʚʠʭ ʜʦ ʝʪʘʤʙʫʪʦʣʫ ʻ ʩʫʪʪʻʚʦ ʥʠʞʯʦʶ. 
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ʈʠʩ. 3. ʏʘʩʪʢʘ ʰʪʘʤʽʚ 

Mycobacterium tuberculosis, ʱʦ ʻ 

ʩʪʽʡʢʠʤʠ ʧʨʠʥʘʡʤʥʽ ʜʦ ʦʜʥʦʛʦ ʟ 

ʘʥʪʠʙʽʦʪʠʢʽʚ ʧʝʨʰʦʛʦ ʨʷʜʫ (E ï 

ʝʪʘʤʙʫʪʦʣ, R ï ʨʠʬʘʤʧʽʮʠʥ, H ï 

ʽʟʦʥʽʘʟʠʜ, S ï ʩʪʨʝʧʪʦʤʽʮʠʥ). 

 

ʄʠ ʚʠʨʽʰʠʣʠ ʜʝʪʘʣʽʟʫʚʘʪʠ ʩʪʨʫʢʪʫʨʫ ʭʽʤʽʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʄɹʊ, ʚʣʘʩʥʝ, 

ʟôʷʩʫʚʘʪʠ ʯʘʩʪʦʪʫ ʟʫʩʪʨʽʯʥʦʩʪʽ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ ʫʩʽʭ ʤʦʞʣʠʚʠʭ ʢʦʤʙʽʥʘʮʽʡ 

ʘʥʪʠʙʽʦʪʠʢʽʚ ʧʝʨʰʦʛʦ ʨʷʜʫ. ʆʩʢʽʣʴʢʠ ʮʠʭ ʘʥʪʠʙʽʦʪʠʢʽʚ 4, ʪʦ ʽʩʥʫʻ 15 ʤʦʞʣʠʚʠʭ 

ʢʦʤʙʽʥʘʮʽʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ. ʄʠ ʚʩʪʘʥʦʚʠʣʠ ʯʘʩʪʦʪʫ ʢʦʞʥʦʾ, ʧʽʜʨʘʭʫʚʘʣʠ 

ʜʦʚʽʨʯʽ ʽʥʪʝʨʚʘʣʠ ʽ ʚʧʦʨʷʜʢʫʚʘʣʠ ʨʝʟʫʣʴʪʘʪʠ ʟʘ ʟʨʦʩʪʘʥʥʷʤ ʮʽʻʾ ʯʘʩʪʦʪʠ (ʨʠʩ. 

4). ʄʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʥʘʡʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ 

ʩʪʨʝʧʪʦʤʽʮʠʥʫ, ʨʝʬʘʤʧʽʮʠʥʫ ʪʘ ʽʟʦʥʽʘʟʠʜʫ, ʧʨʠ ʮʴʦʤʫ, ʩʪʽʡʢʽʩʪʴ ʜʦ ʦʜʥʦʛʦ 

ʝʪʘʤʙʫʪʦʣʫ ʚʟʘʛʘʣʽ ʚʽʜʩʫʪʥʷ. 

 

ʈʠʩ. 4. ɿʫʩʪʨʽʯʥʽʩʪʴ 

ʰʪʘʤʽʚ ʄɹʊ ʨʝʟʠʩʪʝʥʪʥʠʭ 

ʚʠʢʣʶʯʥʦ ʜʦ ʧʝʚʥʦʾ ʢʦʤʙʽʥʘʮʽʾ 

ʘʥʪʠʙʽʦʪʠʢʽʚ ʧʝʨʰʦʛʦ ʨʷʜʫ: H ï 

ʽʟʦʥʽʘʟʠʜ; S ï ʩʪʨʝʧʪʦʤʽʮʠʥ; R ï 

ʨʠʬʘʤʧʽʮʠʥ; E ï ʝʪʘʤʙʫʪʦʣ. ɼʚʽ 

ʪʘ ʙʽʣʴʰʝ ʣʽʪʝʨʠ ʧʦʩʧʽʣʴ 

ʧʦʟʥʘʯʘʶʪʴ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ 

ʚʠʢʣʶʯʥʦ ʜʦ ʮʽʻʾ ʢʦʤʙʽʥʘʮʽʾ 

ʧʨʝʧʘʨʘʪʽʚ. 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʦʩʥʦʚʽ ʮʠʭ ʜʘʥʠʭ ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ, ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʟʨʦʩʪʘʥʥʷ ʯʘʩʪʢʠ ʤʫʣʴʪʠʨʝʟʠʩʪʝʥʪʥʠʭ ʰʪʘʤʽʚ ʪʫʙʝʨʢʫʣʴʦʟʫ ʚ ʈʦʤʝʥʩʴʢʦʤʫ 

ʨʘʡʦʥʽ, ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʊʘʢʦʞ ʤʦʞʥʘ ʚʽʜʟʥʘʯʠʪʠ ʥʠʞʯʫ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ 

ʝʪʘʤʙʫʪʦʣʫ, ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʧʨʦʪʠʪʫʙʝʨʢʫʣʴʦʟʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʧʝʨʰʦʛʦ 

ʨʷʜʫ. 
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ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɸ. ʉ. ʄʘʢʘʨʝʥʢʘ 

 

ʆʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʘʧʽʣʷʨʥʦʛʦ ʨʝʣʴʻʬʫ ʻ 

ʱʽʣʴʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʧʘʧʽʣʷʨʥʠʭ ʣʽʥʽʡ ʚʽʟʝʨʫʥʢʫ ʘʙʦ, ʪʘʢ ʟʚʘʥʠʡ, ʛʨʝʙʝʥʝʚʠʡ 

ʨʘʭʫʥʦʢ [5]. ɻʨʝʙʝʥʝʚʠʡ ʨʘʭʫʥʦʢ ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʱʝ ɻʘʣʴʪʦʥʦʤ ʚ 1895 ʨʦʮʽ 

ʷʢ ʢʽʣʴʢʽʩʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʝʪʝʣʴ ʧʨʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʦʩʦʙʠ.  

ʇʨʠ ʚʠʚʯʝʥʥʽ ʛʨʝʙʝʥʝʚʦʛʦ ʨʘʭʫʥʢʫ ʧʘʣʴʮʽʚ ʨʫʢ ʚ ʜʝʨʤʘʪʦʛʣʽʬʽʮʽ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʤʝʪʦʜ, ʧʨʠ ʷʢʦʤʫ ʦʮʽʥʶʶʪʴʩʷ ʘʙʩʦʣʶʪʥʽ ʧʦʢʘʟʥʠʢʠ ʧʘʧʽʣʷʨʥʠʭ 

ʣʽʥʽʡ ʤʽʞ ʜʝʣʴʪʘʤʠ ʽ ʮʝʥʪʨʘʤʠ ʚʽʟʝʨʫʥʢʽʚ, ʨʦʟʤʽʱʝʥʠʭ ʥʘ ʧʦʜʫʰʝʯʢʘʭ ʢʽʥʮʝʚʠʭ 

ʬʘʣʘʥʛ. ɺʽʜ ʜʝʣʴʪʠ ʜʦ ʮʝʥʪʨʫ ʚʽʟʝʨʫʥʢʫ ʧʨʦʚʦʜʷʪʴ ʧʨʷʤʫ ʣʽʥʽʶ ʽ ʧʽʜʨʘʭʦʚʫʶʪʴ 

ʢʽʣʴʢʽʩʪʴ ʛʨʝʙʝʥʽʚ, ʚʽʜʨʽʟʢʽʚ ʛʨʝʙʝʥʽʚ ʽ ʪʦʯʦʢ, ʷʢʽ ʪʦʨʢʘʶʪʴʩʷ ʘʙʦ ʧʝʨʝʪʠʥʘʶʪʴ 

ʮʶ ʣʽʥʽʶ. ɺ ʧʽʜʨʘʭʫʥʦʢ ʥʝ ʚʭʦʜʷʪʴ ʥʽ ʪʨʠʨʘʜʽʫʩ, ʥʽ ʢʽʥʮʝʚʠʡ ʛʨʝʙʽʥʴ, ʱʦ ʫʪʚʦʨʶʻ 

ʮʝʥʪʨ ʚʽʟʝʨʫʥʢʫ. ʇʨʠ ʮʴʦʤʫ ʟʘʟʥʘʯʝʥʠʡ ʩʧʦʩʽʙ ʜʦʟʚʦʣʷʻ ʜʦʩʣʽʜʞʫʚʘʪʠ ʢʽʣʴʢʽʩʥʽ 

ʧʦʢʘʟʥʠʢʠ ʪʽʣʴʢʠ ʚ ʧʝʪʣʷʭ ʽ ʟʘʚʠʪʢʘʭ. ɻʨʝʙʝʥʝʚʠʡ ʨʘʭʫʥʦʢ ʚ ʜʫʛʘʭ ʟʘ ʜʘʥʠʤ 

ʤʝʪʦʜʦʤ ʥʝ ʘʥʘʣʽʟʫʻʪʴʩʷ, ʪʦʙʪʦ ʢʽʣʴʢʽʩʥʝ ʟʥʘʯʝʥʥʷ ʜʫʛʠ ʜʦʨʽʚʥʶʻ 0, ʪʘʢ ʷʢ ʚʦʥʘ 

ʥʝ ʤʘʻ ʜʝʣʴʪʠ. ʋ ʚʠʧʘʜʢʫ ʟʘʚʠʪʢʘ, ʷʢʱʦ ʚʽʥ ʘʩʠʤʝʪʨʠʯʥʠʡ, ʛʨʝʙʝʥʽ 

ʧʽʜʨʘʭʦʚʫʶʪʴʩʷ ʟ ʙʽʣʴʰʦʾ ʩʪʦʨʦʥʠ [1; 2; 6].  

ɼʣʷ ʪʦʛʦ ʱʦʙ ʚʢʣʶʯʠʪʠ ʚ ʘʥʘʣʽʟ ʚʩʽ ʪʠʧʠ ʧʘʧʽʣʷʨʥʠʭ ʚʽʟʝʨʫʥʢʽʚ, 

ʄʘʟʫʨ ɽ. ʉ. ʨʦʟʰʠʨʠʚ ʜʘʥʠʡ ʤʝʪʦʜ ʽ ʫʚʽʚ ʚ ʧʨʘʢʪʠʢʫ ʥʦʚʠʡ ʫʥʽʬʽʢʦʚʘʥʠʡ ʩʧʦʩʽʙ 

ʦʮʽʥʢʠ ʛʨʝʙʝʥʝʚʦʛʦ ʨʘʭʫʥʢʫ ʥʘ ʧʦʜʫʰʝʯʢʘʭ ʧʘʣʴʮʽʚ ʨʫʢ. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʪʘʣʦ 

ʤʦʞʣʠʚʝ ʬʦʨʤʫʚʘʥʥʷ ʙʽʣʴʰ ʧʦʚʥʦʾ ʙʘʟʽ ʜʘʥʠʭ ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʢʽʣʴʢʽʩʪʶ 

ʧʨʦʧʫʱʝʥʠʭ ʜʘʥʠʭ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʧʽʜʨʘʭʫʥʢʫ ʛʨʝʙʝʥʝʚʦʛʦ ʨʘʭʫʥʢʫ 

ʥʘ ʧʘʣʴʮʷʭ ʨʫʢ ʟʘʩʥʦʚʘʥʘ ʥʘ ʘʥʘʣʽʟʽ ʷʢ ʦʢʨʝʤʦ ʜʫʛʦʚʠʭ (ʙʘʟʦʚʠʭ), ʪʘʢ ʽ 

ʧʝʪʝʣʴʥʠʭ, ʘ ʪʘʢʦʞ ʟʘʚʠʪʢʦʚʠʭ ʚʽʟʝʨʫʥʢʽʚ (ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʩʢʣʘʜʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʜʫʛʦʚʦʛʦ ʚʽʟʝʨʫʥʢʘ). ɿʛʽʜʥʦ ʟ ʜʘʥʠʤ ʤʝʪʦʜʦʤ ʧʨʠ ʧʽʜʨʘʭʫʥʢʫ ʛʨʝʙʝʥʽʚ ʚ 

ʜʫʛʦʚʦʤʫ ʚʽʟʝʨʫʥʢʫ, ʟʘ ʧʝʨʰʫ ʪʦʯʢʫ ʙʝʨʝʪʴʩʷ ʧʦʯʘʪʢʦʚʘ ʧʦʣʦʛʘ ʣʽʥʽʷ ʚ ʦʩʥʦʚʽ 



ʊʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ ʜʦʩʣʽʜʞʝʥʴ ʟ ʙʽʦʣʦʛʽʾ, ʛʝʦʛʨʘʬʽʾ ʪʘ ʭʽʤʽʾ 
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ʚʽʟʝʨʫʥʢʫ, ʘ ʟʘ ʜʨʫʛʫ ï ʪʦʯʢʘ ʥʘ ʣʽʥʽʾ, ʱʦ ʤʘʻ ʥʘʡʙʽʣʴʰʫ ʢʨʠʚʠʟʥʫ. ʏʝʨʝʟ 

ʩʝʨʝʜʠʥʫ ʜʫʛʠ ʧʨʦʚʦʜʠʪʴʩʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨ, ʧʦʪʽʤ ʧʽʜʨʘʭʦʚʫʶʪʴʩʷ ʛʨʝʙʝʥʽ, ʱʦ 

ʧʝʨʝʪʠʥʘʶʪʴ ʡʦʛʦ [2; 4]. 

ɸʥʘʣʽʟ ʛʨʝʙʝʥʝʚʦʛʦ ʨʘʭʫʥʢʫ ʚ ʧʝʪʝʣʴʥʠʭ ʚʽʟʝʨʫʥʢʘʭ ʧʨʘʢʪʠʯʥʦ ʥʝ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʾ ʤʝʪʦʜʠʢʠ. ʆʜʥʘʢ ʽʩʪʦʪʥʘ ʚʽʜʤʽʥʥʽʩʪʴ 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʨʘʭʦʚʫʚʘʪʠ ʧʘʧʽʣʷʨʥʽ ʣʽʥʽʾ ʥʝʟʘʣʝʞʥʦ ʚʽʜ 

ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʧʝʪʣʽ ʚ ʫʣʴʥʘʨʥʫ ʘʙʦ ʨʘʜʽʘʣʴʥʫ ʩʪʦʨʦʥʫ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʛʨʝʙʝʥʝʚʠʡ ʨʘʭʫʥʦʢ ʚ ʧʝʪʣʷʭ ʧʽʜʨʘʭʦʚʫʻʪʴʩʷ ʤʽʞ ʜʝʣʴʪʦʶ ʽ ʮʝʥʪʨʦʤ ʧʝʪʝʣʴʥʦʛʦ 

ʚʽʟʝʨʫʥʢʫ. ʇʨʠ ʮʴʦʤʫ ʜʝʣʴʪʘ ʚ ʧʽʜʨʘʭʫʥʢʫ ʫʯʘʩʪʴ ʥʝ ʙʝʨʝ. 

ɺ ʧʦʜʚʽʡʥʠʭ ʧʝʪʣʷʭ ʛʨʝʙʝʥʝʚʠʡ ʨʘʭʫʥʦʢ ʦʙʯʠʩʣʶʻʪʴʩʷ ʚʽʜ ʜʝʣʴʪʠ ʜʦ 

ʮʝʥʪʨʫ ʧʝʪʣʽ. ʇʨʠ ʮʴʦʤʫ ʚʠʙʽʨ ʜʝʣʴʪʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʧʝʪʣʽ: 

ï ʷʢʱʦ ʧʝʪʣʷ ʩʧʨʷʤʦʚʘʥʘ ʚ ʫʣʴʥʘʨʥʫ ʩʪʦʨʦʥʫ, ʪʦ ʽ ʧʽʜʨʘʭʫʥʦʢ ʚʝʜʝʪʴʩʷ 

ʚʽʜ ʫʣʴʥʘʨʥʦʾ ʜʝʣʴʪʠ; 

ï ʷʢʱʦ ʧʝʪʣʷ ʩʧʨʷʤʦʚʘʥʘ ʚ ʨʘʜʽʘʣʴʥʫ ʩʪʦʨʦʥʫ, ʪʦ ʽ ʜʝʣʴʪʘ ʚʠʙʠʨʘʻʪʴʩʷ ʟ 

ʚʽʜʧʦʚʽʜʥʦʾ ʩʪʦʨʦʥʠ; 

ï ʷʢʱʦ ʧʝʪʣʷ ʩʧʨʷʤʦʚʘʥʘ ʚʝʨʪʠʢʘʣʴʥʦ, ʪʦ ʦʙʯʠʩʣʝʥʥʷ ʧʦʯʠʥʘʻʪʴʩʷ ʚʽʜ 

ʫʣʴʥʘʨʥʦʾ ʜʝʣʴʪʠ. 

ʋ ʟʘʚʠʪʢʦʚʠʭ ʚʽʟʝʨʫʥʢʘʭ ʛʨʝʙʝʥʝʚʠʡ ʨʘʭʫʥʦʢ ʘʥʘʣʽʟʫʻʪʴʩʷ ʟʘ ʪʠʤ ʞʝ 

ʧʨʠʥʮʠʧʦʤ, ʱʦ ʽ ʫ ʚʽʟʝʨʫʥʢʘʭ ʧʦʜʚʽʡʥʠʭ ʧʝʪʝʣʴ, ʪʦʙʪʦ ʚʩʝ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʧʦʪʦʢʫ ʧʘʧʽʣʷʨʥʠʭ ʣʽʥʽʡ. ʆʜʥʘʢ ʚʽʜʤʽʥʥʽʩʪʴ ʧʦʣʷʛʘʻ ʚ 

ʧʽʜʨʘʭʫʥʢʫ ʛʨʝʙʝʥʽʚ ʚ ʟʘʚʠʪʢʦʚʠʭ ʚʽʟʝʨʫʥʢʘʭ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʚʝʨʪʠʢʘʣʴʥʦ. ɺ 

ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʽʜʨʘʭʫʥʦʢ ʚʝʜʝʪʴʩʷ ʚʽʜ ʜʝʣʴʪʠ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʘ ʚʠʱʝ. 

ʅʘʡʙʽʣʴʰ ʚʘʞʢʘ ʦʮʽʥʢʘ ʛʨʝʙʝʥʝʚʦʛʦ ʨʘʭʫʥʢʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʪʘʢ ʟʚʘʥʠʭ 

ʩʢʣʘʜʥʠʭ ʽ ʥʝʚʠʟʥʘʯʝʥʠʭ ʚʽʟʝʨʫʥʢʘʭ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʜʝʣʴʪʫ ʚʠʙʠʨʘʶʪʴ, 

ʦʨʽʻʥʪʫʶʯʠʩʴ ʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʚʽʟʝʨʫʥʢʫ, ʘ ʢʽʥʮʝʚʫ ʪʦʯʢʫ ʚʠʙʠʨʘʪʠ ʪʘʤ, ʜʝ ʻ 

ʮʝʥʪʨ ʧʦʪʦʢʫ, ʱʦ ʻ ʦʩʥʦʚʦʶ ʚʽʟʝʨʫʥʢʫ, ʬʘʢʪʠʯʥʦ ʬʦʨʤʫʻ ʡʦʛʦ. ɿʘ ʨʘʭʫʥʦʢ 

ʜʘʥʦʛʦ ʤʝʪʦʜʫ ʤʦʞʣʠʚʝ ʬʦʨʤʫʚʘʥʥʷ ʙʽʣʴʰ ʧʦʚʥʦʾ ʙʘʟʠ ʜʘʥʠʭ ʟ ʤʽʥʽʤʘʣʴʥʦʶ 

ʢʽʣʴʢʽʩʪʶ ʧʨʦʧʫʱʝʥʠʭ ʜʘʥʠʭ [2]. 

ɻʨʝʙʝʥʝʚʠʡ ʨʘʭʫʥʦʢ ʤʘʻ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʫʪʦʯʥʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʚʽʟʝʨʫʥʢʽʚ ʧʘʧʽʣʷʨʥʠʭ ʣʽʥʽʡ ʧʘʣʴʮʽʚ, ʦʩʢʽʣʴʢʠ ʤʽʞ ʢʽʣʴʢʽʩʥʠʤʠ ʦʟʥʘʢʘʤʠ ï 

ʛʨʝʙʝʥʝʚʠʡ ʨʘʭʫʥʦʢ ʘʙʦ ʢʽʣʴʢʽʩʪʴ ʜʝʣʴʪ, ʪʘ ʷʢʽʩʥʠʤʠ ï ʪʠʧ ʚʽʟʝʨʫʥʢʫ, ʧʨʦʩʪʝ-

ʞʫʻʪʴʩʷ ʢʦʨʝʣʷʮʽʷ. ɸ ʦʪʞʝ, ʚʠʩʦʢʽ ʟʥʘʯʝʥʥʷ ʚ ʧʝʪʣʷʭ, ʥʘʙʣʠʞʫʶʪʴ ʚʣʘʩʥʠʢʽʚ 

ʜʘʥʠʭ ʚʽʟʝʨʫʥʢʽʚ ʜʦ ʥʦʩʽʾʚ ʟʘʚʠʪʢʽʚ, ʥʠʟʴʢʽ ï ʜʦ ʜʫʛʦʚʦʛʦ ʪʠʧʫ ʚʽʟʝʨʫʥʢʫ. 

ʂʽʣʴʢʽʩʥʝ ʟʥʘʯʝʥʥʷ ï ʦʙôʻʢʪʠʚʥʘ ʦʟʥʘʢʘ. ɺʦʥʘ ʥʝ ʟʤʽʥʶʻʪʴʩʷ ʟ ʚʽʢʦʤ, ʽ ʚ 

ʮʴʦʤʫ ʾʾ ʧʝʨʝʚʘʛʘ ʧʝʨʝʜ ʧʨʷʤʠʤ ʚʠʤʽʨʦʤ ʤʽʞ ʜʝʣʴʪʦʶ ʽ ʮʝʥʪʨʦʤ ʚʽʟʝʨʫʥʢʫ. 

ʉʚʦʻʶ ʥʝʟʤʽʥʥʽʩʪʶ ʟ ʚʽʢʦʤ ʢʽʣʴʢʽʩʥʝ ʟʥʘʯʝʥʥʷ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʽ ʚʽʜ ʛʨʝʙʝʥʝʚʦʾ 

ʰʠʨʠʥʠ, ʱʦ ʪʘʢʦʞ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʧʦʨʽʚʥʷʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʰʢʽʨʥʦʛʦ 

ʨʝʣʴʻʬʫ ʧʘʣʴʮʽʚ ʽ ʜʦʣʦʥʴ. ɸ ʦʪʞʝ, ʛʨʝʙʝʥʝʚʠʡ ʨʘʭʫʥʦʢ ʷʢ ʽ ʪʠʧ ʧʘʧʽʣʷʨʥʦʛʦ 



ɯɯ ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ 
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ʚʽʟʝʨʫʥʢʫ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʚʽʜʙʠʪʢʘʤʠ 

ʧʘʣʴʮʽʚ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʦʩʦʙʠʩʪʦʩʪʽ [1]. 

ʅʘ ʜʫʤʢʫ ʨʷʜʫ ʘʚʪʦʨʽʚ, ʪʠʧʠ ʧʘʧʽʣʷʨʥʠʭ ʚʽʟʝʨʫʥʢʽʚ ʜʦʟʚʦʣʷʶʪʴ 

ʚʠʟʥʘʯʠʪʠ ʦʩʥʦʚʥʽ ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʪʘʢʽ ʷʢ ʨʽʚʝʥʴ 

ʝʢʩʪʨʘʚʝʨʩʽʾ ʪʘ ʽʥʪʨʦʚʝʨʩʽʾ, ʪʘ ʨʽʚʥʽ ʨʦʟʚʠʪʢʫ ʝʤʦʮʽʡʥʦʩʪʽ, ʪʦʙʪʦ ʛʨʝʙʝʥʝʚʠʡ 

ʨʘʭʫʥʦʢ ʤʦʞʝ ʽʩʪʦʪʥʦ ʜʦʧʦʚʥʠʪʠ ʪʘ ʫʪʦʯʥʠʪʠ ʜʽʘʛʥʦʩʪʠʢʫ ʪʘʢʦʾ ʧʩʠʭʦʣʦʛʽʯʥʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʩʦʙʠʩʪʦʩʪʽ, ʷʢ ʪʝʤʧʝʨʘʤʝʥʪ [2; 3]. ɺ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʮʴʦʤʫ, 

ʤʦʞʫʪʴ ʙʫʪʠ, ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʈʝʤʥʴʦʚʦʾ ɽ. ɺ., ʄʦʨʦʟʦʚʦʾ ɼ. ʉ., 

ʂʦʨʦʪʠʰ ɾ. ʇ., ʱʦ ʚʠʷʚʠʣʠ ʢʦʨʝʣʷʮʽʶ ʤʽʞ ʛʨʝʙʝʥʝʚʠʤ ʨʘʭʫʥʢʦʤ ʪʘ ʨʽʚʥʝʤ 

ʝʢʩʪʨʘʚʝʨʩʽʾ [5]. 
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ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ 

 

ʌʽʪʦʧʘʪʦʛʝʥʥʽ ʤʽʢʨʦʤʽʮʝʪʠ ï ʛʨʫʧʘ ʦʨʛʘʥʽʟʤʽʚ, ʷʢʽ ʨʦʟʚʠʚʘʶʪʴʩʷ ʥʘ 

ʧʦʚʝʨʭʥʽ ʘʙʦ ʫʩʝʨʝʜʠʥʽ ʨʽʟʥʠʭ ʦʨʛʘʥʽʚ ʨʦʩʣʠʥ, ʩʧʨʠʯʠʥʷʶʯʠ ʾʭ ʦʩʣʘʙʣʝʥʥʷ, 

ʟʥʠʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ, ʥʘʚʽʪʴ, ʟʘʛʠʙʝʣʴ. ʇʽʜ ʚʧʣʠʚʦʤ ʛʨʠʙʽʚ-ʧʘʨʘʟʠʪʽʚ ʫ 

ʨʦʩʣʠʥ ʚʠʥʠʢʘʶʪʴ ʧʘʪʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʟʤʽʥʦʶ ʜʠʭʘʥʥʷ, 

ʘʩʠʤʽʣʷʮʽʾ, ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʧʦʨʫʰʝʥʥʷʤ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ; 

ʬʦʨʤʫʶʪʴʩʷ ʥʝʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʨʦʩʣʠʥ ʩʪʨʫʢʪʫʨʠ ʪʘ ʫʪʚʦʨʝʥʥʷ (ʥʘʨʦʩʪʠ, 

ʥʘʧʣʠʚʠ, ʜʝʬʦʨʤʘʮʽʾ ʦʨʛʘʥʽʚ ʪʦʱʦ) [3]. ɺʨʘʭʦʚʫʶʯʠ  ʚʘʞʣʠʚʫ ʨʝʛʫʣʷʪʦʨʥʫ  ʨʦʣʴ 



ʊʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ ʜʦʩʣʽʜʞʝʥʴ ʟ ʙʽʦʣʦʛʽʾ, ʛʝʦʛʨʘʬʽʾ ʪʘ ʭʽʤʽʾ 
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ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʤʽʮʝʪʽʚ, ʷʢʫ ʚʦʥʠ ʚʽʜʽʛʨʘʶʪʴ ʷʢ ʫ ʧʨʠʨʦʜʥʠʭ, ʪʘʢ ʽ ʫ 

ʰʪʫʯʥʠʭ ʬʽʪʦʮʝʥʦʟʘʭ, ʘ ʪʘʢʦʞ ʾʭ ʚʝʣʠʢʝ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ, ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʮʠʭ ʦʨʛʘʥʽʟʤʽʚ ʻ ʟʘʚʞʜʠ ʜʦʮʽʣʴʥʠʤ ʽ ʥʝʦʙʭʽʜʥʠʤ. 

ʌʽʪʦʪʨʦʬʥʽ ʤʽʢʨʦʤʽʮʝʪʠ ʻ ʥʝʚʽʜôʻʤʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʙʫʜʴ-ʷʢʦʛʦ 

ʙʽʦʛʝʦʮʝʥʦʟʫ, ʚ ʷʢʦʤʫ ʾʭ ʨʦʟʧʦʜʽʣ ʟʘʣʝʞʠʪʴ ʧʝʨʰ ʟʘ ʚʩʝ ʚʽʜ ʨʦʟʧʦʜʽʣʫ ʩʫʜʠʥʥʠʭ 

ʨʦʩʣʠʥ, ʟ ʷʢʠʤʠ ʮʽ ʛʨʠʙʠ ʥʝʚʽʜôʻʤʥʦ ʧʦʚôʷʟʘʥʽ. ʆʩʝʣʷʶʯʠʩʴ ʥʘ ʨʦʩʣʠʥʘʭ, ʚʦʥʠ 

ʚʩʪʫʧʘʶʪʴ ʟ ʦʩʪʘʥʥʽʤʠ ʚ ʩʢʣʘʜʥʽ ʚʟʘʻʤʦʟʚôʷʟʢʠ, ʩʫʢʫʧʥʽʩʪʴ ʷʢʠʭ ʻ ʯʘʩʪʠʥʦʶ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ʙʽʦʛʝʦʮʝʥʦʟʫ, ʙʘʟʦʚʠʤ ʝʣʝʤʝʥʪʦʤ ʢʦʪʨʦʾ ʻ ʢʦʥʩʦʨʮʽʷ. 

ɿʘ ʚʠʟʥʘʯʝʥʥʷʤ ɺ.ɺ. ʄʘʟʽʥʛʘ [2], ʢʦʥʩʦʨʮʽʻʶ ʻ ʩʫʢʫʧʥʽʩʪʴ ʦʨʛʘʥʽʟʤʽʚ, 

ʧʦʚôʷʟʘʥʠʭ ʟ ʧʝʚʥʠʤ ʚʠʜʦʤ ʘʚʪʦʪʨʦʬʥʠʭ ʥʝʝʧʽʬʽʪʥʠʭ ʨʦʩʣʠʥ. 

ʂʦʥʩʦʨʪʠʚʥʽ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥʠ ʤʽʞ ʨʦʩʣʠʥʘʤʠ ʪʘ ʛʨʠʙʘʤʠ ʚʠʚʯʘʣʠ 

ɯ.ʆ. ɼʫʜʢʘ ʟʽ ʩʧʽʚʘʚʪʦʨʘʤʠ [1; 4]. ɺʨʘʭʫʚʘʚʰʠ ʨʽʟʥʠʡ ʩʪʫʧʽʥʴ ʦʙʣʽʛʘʪʥʦʩʪʽ 

ʟʚôʷʟʢʽʚ ʤʽʞ ʚʠʱʠʤʠ ʨʦʩʣʠʥʘʤʠ ʽ ʛʨʠʙʘʤʠ, ʚʠʜʽʣʠʣʠ ʢʦʥʩʦʨʮʽʾ ʧʝʨʰʦʛʦ ʩʪʫʧʝʥʷ, 

ʫʪʚʦʨʝʥʽ ʨʦʩʣʠʥʦʶ-ʞʠʚʠʪʝʣʝʤ ʪʘ ʦʙʣʽʛʘʪʥʦʧʘʨʘʟʠʪʥʠʤʠ ʛʨʠʙʘʤʠ, ʢʦʥʩʦʨʮʽʾ 

ʜʨʫʛʦʛʦ ʩʪʫʧʝʥʷ, ʷʢʽ ʫʪʚʦʨʶʶʪʴʩʷ ʤʽʞ ʨʦʩʣʠʥʦʶ ʪʘ ʛʨʠʙʘʤʠ-ʛʝʤʽʙʽʦʪʨʦʬʘʤʠ ʟ 

ʨʽʟʥʦʶ ʯʘʩʪʢʦʶ ʙʽʦʪʨʦʬʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʽ ʢʦʥʩʦʨʮʽʾ ʪʨʝʪʴʦʛʦ ʩʪʫʧʝʥʷ, ʱʦ 

ʚʠʥʠʢʘʶʪʴ ʤʽʞ ʨʦʩʣʠʥʦʶ ʪʘ ʾʾ ʟʘʣʠʰʢʘʤʠ ʽ ʯʠʩʣʝʥʥʠʤʠ ʦʙʣʽʛʘʪʥʠʤʠ 

ʩʘʧʨʦʪʨʦʬʘʤʠ.  

ʅʘʤʠ ʧʨʦʪʷʛʦʤ ʚʝʛʝʪʘʪʠʚʥʠʭ ʩʝʟʦʥʽʚ 2016ï2017  ʨʨ. ʧʨʦʚʦʜʠʣʦʩʴ 

ʚʠʚʯʝʥʥʷ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʤʽʮʝʪʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʊʨʦʩʪʷʥʝʮʴʢʦʛʦ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʛʦ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ (ʜʘʣʽ ʊʨʦʩʪʷʥʝʮʴʢʦʛʦ 

ʇʆʅɼɺ) ɻʝʪʴʤʘʥʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʫ (ʜʘʣʽ ɻʝʪʴʤʘʥʩʴʢʦʛʦ 

ʅʇʇ). ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʪʝʨʠʪʦʨʽʾ ʧʘʨʢʫ ʙʫʣʦ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 53 ʚʠʜʠ 

ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʤʽʮʝʪʽʚ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʜʦ 32 ʨʦʜʽʚ, 18 ʨʦʜʠʥ, 14 ʧʦʨʷʜʢʽʚ ʽ 

7 ʢʣʘʩʽʚ ʚʽʜʜʽʣʽʚ Oomycota (6 ʚʠʜʽʚ), Ascomycota (32), Basidiomycota (12) ʪʘ 

ʛʨʫʧʠ Anamorphic fungi (3).  

ɺʽʜʤʽʯʝʥʽ ʚʠʜʠ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʛʨʠʙʽʚ ʥʘʣʝʞʘʪʴ ʜʦ ʪʨʦʬʽʯʥʠʭ  ʛʨʫʧ  

ʛʝʤ̔ʙʽʦʪʨʦʬʽʚ ʪʘ ʙʽʦʪʨʦʬʽʚ, ʽ  ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʝʢʦʣʦʛʽʯʥʽ ʛʨʫʧʠ ʦʙʣʽʛʘʪʥʠʭ 

ʧʘʨʘʟʠʪʽʚ ʚʠʱʠʭ ʨʦʩʣʠʥ, ʢʩʠʣʦʬʽʣʽʚ, ʬʽʣʦʬʽʣʽʚ ʪʘ ʢʘʨʧʦʬʽʣʽʚ.  

ʇʨʦʚʽʜʥʘ ʨʦʣʴ ʫ ʮʝʥʦʟʘʭ ʨʘʡʦʥʫ ʜʦʩʣʽʜʞʝʥʴ ʥʘʣʝʞʠʪʴ ʙʽʦʪʨʦʬʘʤ. ɰʭ ʯʘʩʪʢʘ ʫ 

ʚʠʜʦʚʦʤʫ ʩʧʝʢʪʨʽ ʛʨʠʙʽʚ ʨʘʡʦʥʫ ʜʦʩʣʽʜʞʝʥʴ ʩʪʘʥʦʚʠʪʴ ʤʘʡʞʝ ʪʨʠ  ʯʚʝʨʪʽ ï 38 

ʚʠʜʽʚ. ɺʦʥʠ ʚʢʣʶʯʘʶʪʴ ʻʜʠʥʫ ʝʢʦʣʦʛʽʯʥʫ ʛʨʫʧʫ ʦʙʣʽʛʘʪʥʠʭ ʧʘʨʘʟʠʪʽʚ ʚʠʱʠʭ 

ʨʦʩʣʠʥ. ʅʘʡʯʘʩʪʽʰʝ ʩʝʨʝʜ ʥʠʭ ʥʘ ʪʝʨʠʪʦʨʽʾ ʊʨʦʩʪʷʥʝʮʴʢʦʛʦ ʇʆʅɼɺ ʪʨʘ-

ʧʣʷʶʪʴʩʷ    Golovinomyces    sordidus,    Erysiphe    cichoracearum,    Microsphaera 

alphitoides, Puccinia urticae-caricis. ʊʨʦʬʽʯʥʘ ʛʨʫʧʘ ʛʝʤʽʙʽʦʪʨʦʬʽʚ ʧʨʝʜʩʪʘʚʣʝʥʘ 15 

ʚʠʜʘʤʠ, ʩʝʨʝʜ ʷʢʠʭ ʬʽʣʦʬʽʣʴʥʽ ʛʝʤʽʙʽʦʪʨʦʬʠ ʥʘʨʘʭʦʚʫʶʪʴ 12 ʚʠʜʽʚ, ʢʩʠʣʦ-

ʬʽʣʴʥʠʭ ʛʝʤiʙiʦʪʨʦʬʽʚ ʚʠʷʚʣʝʥʦ 2 ʚʠʜʠ. ʅʘʡʯʠʩʝʣʴʥʽʰʠʤʠ ʩʝʨʝʜ ʛʝʤʽʙʽʦʪʨʦʬʽʚ ʻ 

Guignardia reticulata (ʥʘ ʩʪʘʜʽʾ ʘʥʘʤʦʨʬʠ Phyllosticta cruenta), Mycosphaerella 

fragariae (ʥʘ ʩʪʘʜʽʾ ʘʥʘʤʦʨʬʠ Ramularia tulasnei), Nectria cinnabarina ʪʘ Rhytisma 
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acerinum. ʅʘʡʤʝʥʰ ʯʠʩʝʣʴʥʠʤʠ ʻ ʢʘʨʧʦʬʽʣʴʥʽ ʛʝʤʽʙʽʦʪʨʦʬʠ, ʷʢʽ ʫ ʨʘʡʦʥʽ 

ʜʦʩʣʽʜʞʝʥʴ ʚʢʣʶʯʘʶʪʴ ʣʠʰʝ ʦʜʠʥ ʚʠʜ ï Monilinia fructigenʘ. 

 

 

ʈʠʩ. ʈʦʟʧʦʜʽʣ  ʛʨʠʙʽʚ ʟʘ ʨʦʜʠʥʘʤʠ ʨʦʩʣʠʥ-ʞʠʚʠʪʝʣʽʚ 

ʅʘ ʪʝʨʠʪʦʨʽʾ ʊʨʦʩʪʷʥʝʮʴʢʦʛʦ ʇʆʅɼɺ ʚʠʜʠ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʤʽʮʝʪʽʚ 

ʫʪʚʦʨʶʶʪʴ ʢʦʥʩʦʨʪʠʚʥʽ ʟʚôʷʟʢʠ ʽʟ 48 ʚʠʜʘʤʠ ʨʦʩʣʠʥ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʜʦ 25 ʨʦʜʠʥ 

(ʨʠʩ.). ʇʝʨʝʚʘʞʥʦ ʨʦʩʣʠʥʘʤʠ-ʛʦʩʧʦʜʘʨʷʤʠ ʤʽʢʨʦʤʽʮʝʪʽʚ ʚʠʩʪʫʧʘʶʪʴ 

ʧʨʝʜʩʪʘʚʥʠʢʠ ʨʦʜʠʥ Rosaceae (11 ʚʠʜʽʚ ʨʦʩʣʠʥ), Fabaceae (7) ʪʘ Poaceae (3). 

ʅʘʟʚʘʥʽ ʨʦʜʠʥʠ ʚʢʣʶʯʘʶʪʴ ʤʘʡʞʝ ʧʦʣʦʚʠʥʫ (49%) ʚʠʜʽʚ ʨʦʩʣʠʥ-ʞʠʚʠʪʝʣʽʚ. ʎʽ 

ʞ ʨʦʜʠʥʠ ʻ ʦʜʥʠʤʠ ʟ ʧʨʦʚʽʜʥʠʭ ʽ ʟʘ ʢʽʣʴʢʽʩʪʶ ʟʽʙʨʘʥʠʭ ʥʘ ʥʠʭ ʚʠʜʽʚ 

ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʤʽʮʝʪʽʚ. ʊʘʢ, ʥʘ ʧʨʝʜʩʪʘʚʥʠʢʘʭ ʨʦʜʠʥʠ Rosaceae ʚʠʷʚʣʝʥʦ 

15 ʚʠʜʽʚ ʛʨʠʙʽʚ, ʥʘ Fabaceae ï 8, ʥʘ Poaceae ï 5. ɼʦ ʮʽʻʾ ʪʨʽʡʢʠ ʟʘ ʢʽʣʴʢʽʩʪʶ 

ʚʠʷʚʣʝʥʠʭ ʚʠʜʽʚ ʤʽʢʨʦʤʽʮʝʪʽʚ ʜʦʜʘʶʪʴʩʷ ʱʝ ʪʘʢʽ ʨʦʜʠʥʠ: Polygonaceae ï 5  ʚʠʜʽʚ 

ʛʨʠʙʽʚ, Aceraceae, Asteraceae ʪʘ Brassicaceae ï ʧʦ 4 ʚʠʜʠ ʛʨʠʙʽʚ ʢʦʞʥʘ. 

ʑʦʜʦ ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ, ʪʦ ʧʨʦʚʝʜʝʥʽ ʥʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ 

ʟʘ ʢʽʣʴʢʽʩʪʶ ʚʠʜʽʚ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʤʽʮʝʪʽʚ ʥʘ ʧʝʨʰʝ ʤʽʩʮʝ ʚʠʭʦʜʷʪʴ 

ʥʘʩʪʫʧʥʽ. ʇʦ-ʧʝʨʰʝ, ʮʝ Acer platanoides, ʷʢʠʡ ʚʠʩʪʫʧʘʻ ʢʦʥʩʦʨʪʦʤ ʜʣʷ ʪʨʴʦʭ 

ʚʠʜʽʚ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʛʨʠʙʽʚ. ʅʘ ʡʦʛʦ ʣʠʩʪʢʘʭ ʩʚʦʾ ʧʣʦʜʦʚʽ ʪʽʣʘ ʫʪʚʦʨʶʶʪʴ 

Rhytisma acerinum, Sawadaea bicornis ʪʘ Sawadaea tulasnei. ʅʘ 2 ʚʠʜʘʭ ʨʦʩʣʠʥ ï 

Prunus domestica ʪʘ Rosa canina ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʧʦ 2 ʚʠʜʠ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʛʨʠʙʽʚ. 
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ʅʘ ʣʠʩʪʢʘʭ ʩʣʠʚʠ ʥʘʤʠ ʚʠʷʚʣʷʣʠʩʴ Tranzschelia pruni-spinosae ʪʘ Sclerotinia  

fructicola; ʥʘ ʞʠʚʠʭ ʣʠʩʪʢʘʭ ʰʠʧʰʠʥʠ ʟʘʨʝʻʩʪʨʦʚʘʥʽ Phragmidium rosae-

pimpinellifoliae ʪʘ Ph. tuberculatum. ʅʘ ʚʩʽʭ ʽʥʰʠʭ ʚʠʜʘʭ ʨʦʩʣʠʥ ʚʽʜʤʽʯʝʥʦ ʣʠʰʝ 

ʧʦ ʦʜʥʦʤʫ ʚʠʜʫ ʛʨʠʙʽʚ. 
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ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɸ. ʉ. ʄʘʢʘʨʝʥʢʘ 

 

ʇʨʦʙʣʝʤʘ ʟʙʝʨʝʞʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʷʢ ʦʜʥʽʻʾ ʟ ʢʣʶʯʦʚʠʭ 

ʷʢʦʩʪʝʡ ʙʽʦʩʬʝʨʠ, ʢʦʪʨʘ ʟʘʙʝʟʧʝʯʫʻ ʥʝ ʣʠʰʝ ʾʾ ʩʪʽʡʢʽʩʪʴ ʪʘ ʩʪʘʙʽʣʴʥʽʩʪʴ, ʘʣʝ ʡ 

ʥʘʜʽʡʥʽʩʪʴ ʽʩʥʫʚʘʥʥʷ ʪʘ ʚʠʞʠʚʘʥʥʷ ʣʶʜʩʪʚʘ, ʥʝ ʚʪʨʘʯʘʻ ʩʚʦʻʾ ʘʢʪʫʘʣʴʥʦʩʪʽ. 

ʑʦʙ ʟʘʧʦʙʽʛʪʠ ʟʙʽʜʥʝʥʥʶ ʙʽʦʣʦʛʽʯʥʦʾ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʋʢʨʘʾʥʠ, ʧʝʨʝʜʫʩʽʤ ʩʣʽʜ 

ʫʧʦʨʷʜʢʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʟʥʘʥʥʷ ʧʦ ʢʦʥʢʨʝʪʥʠʭ ʾʾ ʨʝʛʽʦʥʘʭ [3]. 

ʂʝʨʫʶʯʠʩʴ ʮʽʻʶ ʤʝʪʦʶ, ʥʘʤʠ ʧʨʦʪʷʛʦʤ 2016-2017 ʨʨ. ʧʨʦʚʝʜʝʥʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʬʽʪʦʨʽʟʥʦʤʘʥʽʪʪʷ ʚʠʜʽʚ ʪʘ ʫʛʨʫʧʦʚʘʥʴ, ʟʦʢʨʝʤʘ ʪʠʭ, ʱʦ 

ʧʽʜʣʷʛʘʶʪʴ ʦʭʦʨʦʥʽ, ʥʘ ʪʝʨʠʪʦʨʽʾ ʉʚʘʪʢʽʚʩʴʢʦʾ ʩʽʣʴʩʴʢʦʾ ʨʘʜʠ ɻʘʜʷʮʴʢʦʛʦ 

ʨʘʡʦʥʫ ʇʦʣʪʘʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ɻʘʜʷʮʴʢʠʡ ʨʘʡʦʥ ʇʦʣʪʘʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟʥʘʭʦʜʠʪʴʩʷ ʚ 

ʨʷʜʫ ʪʠʭ, ʜʝ ʧʨʠʨʦʜʥʽ ʫʛʽʜʜʷ ʱʝ ʥʝ ʦʩʪʘʪʦʯʥʦ ʜʝʛʨʘʜʫʚʘʣʠ ʚʥʘʩʣʽʜʦʢ ʥʘʜʤʽʨʥʦʛʦ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ. ʆʜʥʘʢ, ʟʥʘʯʥʝ ʛʦʩʧʦʜʘʨʩʴʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʩʦʚʠʭ ʫʛʽʜʴ 

(ʚʠʨʫʙʫʚʘʥʥʷ ʣʽʩʽʚ, ʟʙʽʨ ʣʽʢʘʨʩʴʢʠʭ ʪʘ ʭʘʨʯʦʚʠʭ ʨʦʩʣʠʥ) ʥʘ ʪʝʨʠʪʦʨʽʾ ʨʘʡʦʥʫ 

ʧʦʩʪʘʚʠʣʠ ʜʝʩʷʪʢʠ ʚʠʜʽʚ ʧʽʜ ʟʘʛʨʦʟʫ ʨʝʘʣʴʥʦʛʦ ʟʥʠʢʥʝʥʥʷ [4].  

ʆʩʦʙʣʠʚʦʩʪʽ ʧʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʪʝʨʠʪʦʨʽʾ ʉʚʘʪʢʽʚʩʴʢʦʾ 

ʩʽʣʴʩʴʢʦʾ ʨʘʜʠ (ʦʩʦʙʣʠʚʦʩʪʽ ʛʝʦʤʦʨʬʦʣʦʛʽʾ, ʢʣʽʤʘʪʫ ʪʘ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ) 

ʚʠʟʥʘʯʘʶʪʴ ʙʘʛʘʪʩʪʚʦ ʝʢʦʪʦʧʽʚ, ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʽʩʪʴ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ, 
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ʙʘʛʘʪʩʪʚʦ ʬʣʦʨʠ ʪʦʱʦ. ʄʝʞʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ ʽʟ ʧʨʠʧʦʣʽʩʴʢʦʶ ʯʘʩʪʠʥʦʶ ʣʽʩʦʚʦʾ 

ʟʦʥʠ ʦʙʫʤʦʚʣʶʻ ʜʝʱʦ ʙʦʨʝʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʬʣʦʨʠ ʚʠʱʠʭ ʩʫʜʠʥʥʠʭ ʨʦʩʣʠʥ, 

ʙʨʽʦʬʣʦʨʠ ʪʘ ʤʽʢʦʙʽʦʪʠ.  

ʍʘʨʘʢʪʝʨʥʠʤʠ ʚʠʜʘʤʠ ʣʽʩʦʚʠʭ ʫʛʨʫʧʦʚʘʥʴ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʪʝʨʠʪʦʨʽʾ ʻ 

ʪʘʢʽ ʣʽʩʦʫʪʚʦʨʶʶʯʽ ʧʦʨʦʜʠ ʜʝʨʝʚ ʷʢ ʩʦʩʥʘ ʟʚʠʯʘʡʥʘ, ʜʫʙ ʟʚʠʯʘʡʥʠʡ,  ʙʝʨʝʟʘ 

ʙʦʨʦʜʘʚʯʘʩʪʘ, ʚʽʣʴʭʘ ʢʣʝʡʢʘ, ʣʠʧʘ ʩʝʨʮʝʣʠʩʪʘ, ʟ ʢʫʱʽʚ ï ʙʫʟʠʥʘ ʯʦʨʥʘ, ʣʽʱʠʥʘ 

ʟʚʠʯʘʡʥʘ, ʯʝʨʝʤʭʘ ʟʚʠʯʘʡʥʘ, ʟ ʣʽʘʥ ï ʭʤʽʣʴ ʟʚʠʯʘʡʥʠʡ. ɼʦʤʽʥʘʥʪʘʤʠ ʷʨʫʩʫ 

ʪʨʘʚôʷʥʠʩʪʠʭ ʨʦʩʣʠʥ, ʷʢʽ ʩʢʣʘʜʘʶʪʴ ʨʘʟʦʤ ʟ ʜʝʨʝʚʘʤʠ ʽ ʯʘʛʘʨʥʠʢʘʤʠ ʦʩʥʦʚʫ 

ʧʝʨʝʚʘʞʘʶʯʠʭ ʥʘ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʫʛʨʫʧʦʚʘʥʴ ʩʦʩʥʦʚʠʭ, ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ 

ʽ ʚʽʣʴʭʦʚʠʭ ʣʽʩʽʚ, ʻ ʟ ʚʝʩʥʷʥʠʭ ʚʠʜʽʚ ï ʧʨʦʣʽʩʢʘ ʩʠʙʽʨʩʴʢʘ, ʨʷʩʪ ʫʱʽʣʴʥʝʥʠʡ, 

ʤʝʜʫʥʢʘ ʪʝʤʥʘ, ʘʥʝʤʦʥʘ ʞʦʚʪʝʮʝʚʘ, ʟʽʨʦʯʢʠ ʞʦʚʪʽ, ʞʦʚʪʷʥʠʮʷ ʯʝʨʛʦʚʦʣʠʩʪʘ, ʟ 

ʣʽʪʥʴʦ-ʦʩʽʥʥʽʭ ʪʘ ʚʝʩʥʷʥʦ-ʣʽʪʥʴʦ-ʦʩʽʥʥʽʭ ï ʢʦʧʠʪʥʷʢ ʻʚʨʦʧʝʡʩʴʢʠʡ, ʷʛʣʠʮʷ 

ʟʚʠʯʘʡʥʘ, ʧʝʨʝʣʽʩʢʘ ʙʘʛʘʪʦʨʽʯʥʘ, ʦʩʦʢʘ ʚʦʣʦʩʠʩʪʘ, ʟʽʨʦʯʥʠʢ ʣʘʥʮʝʪʦʣʠʩʪʠʡ, 

ʧʽʜʤʘʨʝʥʥʠʢ ʟʘʧʘʰʥʠʡ, ʢʨʦʧʠʚʘ ʜʚʦʜʦʤʥʘ.  

ɼʣʷ ʣʫʯʥʠʭ ʫʛʨʫʧʦʚʘʥʴ ʭʘʨʘʢʪʝʨʥʠʤʠ ʻ ʪʘʢʽ ʚʠʜʠ ʩʫʜʠʥʥʠʭ ʨʦʩʣʠʥ ʷʢ 

ʢʦʥʶʰʠʥʘ ʣʫʯʥʘ, ʜʝʨʝʚʽʡ ʟʚʠʯʘʡʥʠʡ, ʰʘʚʣʽʷ ʣʫʯʥʘ, ʞʠʚʦʢʽʩʪ ʣʽʢʘʨʩʴʢʠʡ, 

ʧʝʨʩʪʘʯ ʛʫʩʷʯʠʡ ʪʘ ʧʨʷʤʦʣʠʩʪʠʡ, ʬʽʘʣʢʘ ʪʨʠʢʦʣʽʨʥʘ, ʱʘʚʝʣʴ ʢʽʥʩʴʢʠʡ, ʞʦʚʪʝʮʴ 

ʧʦʚʟʫʯʠʡ ʪʘ ʾʜʢʠʡ, ʩʤʽʣʢʘ ʟʚʠʯʘʡʥʘ ʪʦʱʦ. ɼʦ ʭʘʨʘʢʪʝʨʥʠʭ ʚʠʜʽʚ ʩʪʝʧʦʚʠʭ 

ʫʛʨʫʧʦʚʘʥʴ ʥʘʣʝʞʘʪʴ ʢʦʚʠʣʘ ʚʦʣʦʩʠʩʪʘ, ʮʤʠʥ ʧʽʩʢʦʚʠʡ, ʯʝʙʨʝʮʴ ʄʘʨʰʘʣʽʚ, 

ʟʚʽʨʦʙʽʡ ʟʚʠʯʘʡʥʠʡ, ʤʘʪʝʨʠʥʢʘ ʟʚʠʯʘʡʥʘ ʪʦʱʦ. ɼʦ ʙʦʣʽʪ ʧʨʠʫʨʦʯʝʥʽ ʟʘʨʦʩʪʽ 

ʚʽʣʴʭʠ ʢʣʝʡʢʦʾ, ʣʝʧʝʭʠ ʟʚʠʯʘʡʥʦʾ, ʢʘʣʶʞʥʠʮʽ ʙʦʣʦʪʥʦʾ, ʨʦʛʦʟʫ ʚʫʟʴʢʦʣʠʩʪʦʛʦ, 

ʜʦ ʚʦʜʦʡʤ ï ʟʘʨʦʩʪʽ ʛʣʝʯʠʢʽʚ ʞʦʚʪʠʭ ʪʘ ʨʷʩʢʠ ʤʘʣʦʾ. 

ɿʘ ʧʨʠʩʪʦʩʦʚʘʥʽʩʪʶ ʜʦ ʫʤʦʚ ʟʚʦʣʦʞʝʥʥʷ ʚʠʷʚʣʝʥʽ ʚʠʜʠ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ 

ʥʘ ʤʝʟʦʬʽʪʠ, ʢʩʝʨʦʬʽʪʠ, ʛʽʛʨʦʬʽʪʠ, ʛʽʜʨʦʬʽʪʠ ʪʘ ʛʽʜʘʪʦʬʽʪʠ. ʇʨʦʚʽʜʥʦʶ ʟʘ 

ʢʽʣʴʢʽʩʪʶ ʚʠʜʽʚ ʩʫʜʠʥʥʠʭ ʨʦʩʣʠʥ, ʷʢʽ ʚʠʷʚʣʝʥʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ʉʚʘʪʢʽʚʩʴʢʦʾ 

ʩʽʣʴʩʴʢʦʾ ʨʘʜʠ ʻ ʝʢʦʣʦʛʽʯʥʘ ʛʨʫʧʘ ʤʝʟʦʬʽʪʽʚ.  

ʆʢʨʝʤʦʾ ʫʚʘʛʠ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʪʝʨʠʪʦʨʽʾ ʟʘʩʣʫʛʦʚʫʻ ʨʦʩʣʠʥʥʽʩʪʴ 

ʟʘʧʦʚʽʜʥʦʛʦ ʫʨʦʯʠʱʘ çʃʘʛʫʟʠʥ ʷʨè (ʨʽʢ ʟʘʩʥʫʚʘʥʥʷ 1992-ʡ, ʧʣʦʱʘ ï 111 ʛʘ), ʱʦ 

ʷʚʣʷʻ ʩʦʙʦʶ ʚʽʜʦʢʨʝʤʣʝʥʠʡ ʮʽʣʽʩʥʠʡ ʣʽʩʦʚʠʡ ʣʘʥʜʰʘʬʪ, ʷʢʠʡ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʜʚʘ 

ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʠ: ʙʘʡʨʘʯʥʫ ʜʽʙʨʦʚʫ, ʪʘ ʩʦʩʥʦʚʠʡ ʣʽʩ ʙʦʨʦʚʦʾ ʪʝʨʘʩʠ ʨʽʯʢʠ 

ɻʨʫʥʴ. ɼʦ ʨʦʩʣʠʥ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʪʨʘʚ'ʷʥʠʩʪʠʡ ʷʨʫʩ ʫʨʦʯʠʱʘ ʥʘʣʝʞʘʪʴ: ʛʝʨʘʥʴ 

ʢʨʠʚʘʚʦ-ʯʝʨʚʦʥʘ, ʨʦʟʨʠʚ-ʪʨʘʚʘ ʟʚʠʯʘʡʥʘ, ʬʽʘʣʢʘ ʜʠʚʥʘ, ʮʠʢʦʨʽʡ ʟʚʠʯʘʡ-ʥʠʡ, 

ʢʽʥʩʴʢʠʡ ʯʘʩʥʠʢ ʯʝʨʝʰʢʦʚʠʡ, ʟʫʙʥʠʮʷ ʙʫʣʴʙʠʩʪʘ, ʢʫʣʴʙʘʙʘ ʣʽʢʘʨʩʴʢʘ, ʝʥʦʪʝʨʘ 

ʜʚʦʨʽʯʥʘ, ʩʫʭʦʚʝʨʰʢʠ ʟʚʠʯʘʡʥʽ, ʷʛʣʠʮʷ ʟʚʠʯʘʡʥʘ, ʢʦʥʶʰʠʥʘ ʣʫʯʥʘ, ʭʤʽʣʴ 

ʟʚʠʯʘʡʥʠʡ, ʢʨʦʧʠʚʘ ʜʚʦʜʦʤʥʘ, ʛʨʠʮʠʢʠ ʟʚʠʯʘʡʥʽ, ʚʝʨʦʥʽʢʘ ʜʽʙʨʦʚʥʘ, ʙʘʨʚʽʥʦʢ 

ʪʨʘʚôʷʥʠʩʪʠʡ, ʚʝʨʦʥʽʢʘ ʘʚʩʪʨʽʡʩʴʢʘ, ʨʦʟʭʽʜʥʠʢ ʟʚʠʯʘʡʥʠʡ, ʛʣʫʭʘ ʢʨʦʧʠʚʘ 

ʢʨʘʧʯʘʩʪʘ, ʯʠʩʪʝʮʴ ʣʽʩʦʚʠʡ, ʧʽʜʤʘʨʝʥʥʠʢ ʧʨʦʤʽʞʥʠʡ, ʘʛʘʣʠʢ-ʪʨʘʚʘ ʛʽʨʩʴʢʘ, 

ʢʦʪʷʯʽ ʣʘʧʢʠ ʜʚʦʜʦʤʥʽ, ʥʝʯʫʡ-ʚʽʪʝʨ ʚʦʣʦʭʘʪʝʥʴʢʠʡ, ʚʦʨʦʥʷʯʝ ʦʢʦ ʟʚʠʯʘʡʥʝ, 



ʊʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ ʜʦʩʣʽʜʞʝʥʴ ʟ ʙʽʦʣʦʛʽʾ, ʛʝʦʛʨʘʬʽʾ ʪʘ ʭʽʤʽʾ 
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ʶʨʠʥʝʷ ʚʦʣʦʰʢʦʚʠʜʥʘ, ʦʩʦʢʘ ʣʽʩʦʚʘ, ʢʫʥʠʯʥʠʢ ʥʘʟʝʤʥʠʡ, ʤʦʣʦʯʘʡ ʣʦʟʦʚʠʡ, 

ʙʫʣʘʚʦʥʦʩʝʮʴ ʩʽʨʫʚʘʪʠʡ, ʛʨʷʩʪʠʮʷ ʟʙʽʨʥʘ, ʩʤʽʣʢʘ ʧʦʥʠʢʣʘ ʪʦʱʦ. 

ʅʘ ʪʝʨʠʪʦʨʽʾ ʜʘʥʦʛʦ ʟʘʧʦʚʽʜʥʦʛʦ ʫʨʦʯʠʱʘ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʜʽʣʷʥʢʠ, ʜʝ 

ʚʠʷʚʣʝʥʦ ʻʜʠʥʽ ʥʘ ʇʦʣʪʘʚʱʠʥʽ ʣʦʢʘʣʽʪʝʪʠ ʪʘʢʠʭ ʨʽʜʢʽʩʥʠʭ ʨʦʩʣʠʥ ʷʢ 

ʜʠʬʘʟʽʘʩʪʨʫʤ ʩʧʣʶʩʥʫʪʠʡ, ʙʘʨʘʥʝʮʴ ʟʚʠʯʘʡʥʠʡ, ʘʩʧʣʝʥʽʡ ʢʦʣʦʩʦʚʠʜʥʠʡ (ʻʜʠʥʝ 

ʤʽʩʮʝ ʟʨʦʩʪʘʥʥʷ ʚ ʃʽʚʦʙʝʨʝʞʥʦʤʫ ʃʽʩʦʩʪʝʧʫ), ʩʪʘʨʦʜʫʙ ʰʠʨʦʢʦʣʠʩʪʠʡ, 

ʚʝʩʥʽʚʢʘ ʜʚʦʣʠʩʪʘ [1, 2]. 

ʅʘ ʩʴʦʛʦʜʥʽ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ  ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʧʽʜʛʦʪʦʚʢʘ ʧʦʚʥʦʛʦ ʬʣʦʨʠʩʪʠʯʥʦʛʦ ʩʧʠʩʢʫ ʜʦʩʣʽʜʞʝʥʦʾ ʪʝʨʠʪʦʨʽʾ, ʨʦʟʨʦʙʣʷ-

ʻʪʴʩʷ ʢʣʘʩʠʬʽʢʘʮʽʷ ʨʦʩʣʠʥʥʦʩʪʽ ʟʘ ʜʦʤʽʥʘʥʪʥʠʤ ʪʘ ʟʘ ʝʢʦʣʦʛʦ-ʬʣʦʨʠʩʪʠʯʥʠʤ 

ʧʨʠʥʮʠʧʦʤ, ʚʠʚʯʘʻʪʴʩʷ ʾʾ ʪʝʨʠʪʦʨʽʘʣʴʥʘ ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʚʟʜʦʚʞ ʜʦʣʠʥʠ ʨ. ɻʨʫʥʴ. 

ɺʘʞʣʠʚʦʶ ʧʨʦʙʣʝʤʦʶ ʟʘʣʠʰʘʻʪʴʩʷ ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʩʠʥʘʥʪʨʦʧʽʟʘʮʽʾ ʬʣʦʨʠ 

ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʟʤʽʥ ʨʦʩʣʠʥʥʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ, ʦʮʽʥʢʘ ʜʠʥʘʤʽʯʥʠʭ 

ʪʝʥʜʝʥʮʽʡ ʪʘ ʨʦʟʨʦʙʢʘ ʧʨʘʢʪʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʾʭ ʟʙʝʨʝʞʝʥʥʷ ʪʘ 

ʚʽʜʥʦʚʣʝʥʥʷ. 
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2 ʉʨʝʜʥʷʷ ʰʢʦʣʘ ˉ 114 ʛ. ʄʠʥʩʢʘ 

 

ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʣʘʥʜʰʘʬʪʥʳʡ ʟʘʢʘʟʥʠʢ çʅʘʣʠʙʦʢʩʢʠʡè  ʦʜʠʥ ʠʟ 

ʩʘʤʳʭ ʢʨʫʧʥʳʭ ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ ʚ ɹʝʣʘʨʫʩʠ ʠ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʝ. ɿʘʢʟʥʠʢ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʥʠʢʘʣʴʥʳʡ ʧʨʠʨʦʜʥʳʡ ʢʦʤʧʣʝʢʩ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ 

ʤʝʩʪʦʦʙʠʪʘʥʠʝʤ ʜʣʷ 820 ʨʘʩʪʝʥʠʡ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ ʨʝʜʢʠʤʠ ʠ 

ʟʘʥʝʩʝʥʳ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ɹʝʣʘʨʫʩʠ. ʀʟʫʯʝʥʠʝ ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ ʛʨʠʙʦʚ ʥʘ 

ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʷʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʦʣʴʰʦʡ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ 
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ʠʥʪʝʨʝʩ. ɺ ʟʘʢʘʟʥʠʢʝ çʅʘʣʠʙʦʢʩʢʠʡè ʩʦʩʪʘʚ ʤʠʢʨʦʤʠʮʝʪʦʚ ʦʪʣʠʯʘʝʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʚʠʜʦʚʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʚʩʣʝʜʩʪʚʠʝ ʚʣʠʷʥʠʷ ʚʣʘʞʥʦʛʦ ʢʣʠʤʘʪʘ, 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʯʚʳ, ʙʦʛʘʪʩʪʚʘ ʠ ʨʘʟʥʦʦʙʨʘʟʠʷ ʬʣʦʨʳ. ʇʦʵʪʦʤʫ ʮʝʣʴʶ ʥʘʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ̫ ʚʠʣʦʩʴ ʫʩʪʘʥʦʚʣʝʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ ʛʨʠʙʦʚ, 

ʭʘʨʘʢʪʝʨ ʠ ʩʪʝʧʝʥʴ ʠʭ ʨʘʟʚʠʪʠʷ ʥʘ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʷʭ. 

ʀʟʫʯʝʥʠʝ ʤʠʢʦʙʠʦʪʳ ʧʨʦʚʦʜʠʣʦʩʴ ʧʫʪʝʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʚʝʛʝʪʘʮʠʦʥʥʳʡ 

ʧʝʨʠʦʜ 2017 ʛʦʜʘ. ʀʩʩʣʝʜʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʃʘʥʜʰʘʬʪʥʥʦʛʦ 

ʟʘʢʘʟʥʠʢʘ çʅʘʣʠʙʦʢʩʢʠʡè: ɻʃʍʋ ɺʦʣʦʞʠʥʩʢʠʡ ʣʝʩʭʦʟ, ʈʫʤʩʢʦʝ ʣʝʩʥʠʯʝʩʪʚʦ, 

ʢʚʘʨʪʘʣʳ 68, 71, 72, 74. ʊʠʧ ʣʝʩʘ  ʩʦʩʥʷʢ ʯʝʨʥʠʯʥʦ-ʙʨʫʩʥʠʯʥʦ-ʤʰʠʩʪʳʡ. 

ɺʠʟʫʘʣʴʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʩʙʦʨʦʤ ʛʝʨʙʘʨʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ 

ʚʠʜʠʤʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʧʦʨʘʞʝʥʠʷ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ 

ʤʠʢʨʦʤʠʮʝʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʳ ʦʙʱʝʧʨʠʥʷʪʳʝ ʤʝʪʦʜʳ ɺ.ʀ. ɹʠʣʘʡ [1]. ɼʣʷ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʚʦʟʙʫʜʠʪʝʣʷ ʙʦʣʝʟʥʠ, ʝʛʦ ʚʩʪʨʝʯʘʝʤʦʩʪʠ, ʠ ʧʨʠʯʠʥʷʝʤʦʛʦ 

ʫʱʝʨʙʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʠʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʬʠʪʦʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

ʘʥʘʣʠʟʘ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ, ʠʣʠ ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʙʦʣʝʟʥʠ ʚʳʯʠʩʣʷʝʪʩʷ 

ʧʦ ʬʦʨʤʫʣʝ: p = ʅ Ĭ 100 / N. ɻʜʝ ʨ ï ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʙʦʣʝʟʥʠ ʚ ʧʨʦʮʝʥʪʘʭ, 

N ï ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʫʯʪʝʥʥʳʭ ʨʘʩʪʝʥʠʡ (ʟʜʦʨʦʚʳʭ ʠ ʙʦʣʴʥʳʭ), ʅ ï 

ʢʦʣʠʯʝʩʪʚʦ ʙʦʣʴʥʳʭ ʨʘʩʪʝʥʠʡ. ɼʣʷ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʧʦʨʘʞʝʥʠʷ ʧʨʠʤʝʥʷʶʪ 

ʰʢʘʣʳ, ʛʜʝ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʨʘʞʝʥʠʷ ʚʳʨʘʞʘʶʪ ʙʘʣʣʘʤʠ ʠʣʠ ʧʨʦʮʝʥʪʘʤʠ. 0 ï 

ʦʪʩʫʪʩʪʚʠʝ ʧʦʨʘʞʝʥʠʷ. 1 ï ʧʦʨʘʞʝʥʦ ʜʦ 1/5 ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʩʪʘ. 2 ï ʧʦʨʘʞʝʥʦ 

ʦʪ 1/5 ʜʦ 1/3 ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʩʪʘ. 3 ï ʧʦʨʘʞʝʥʦ ʦʪ 1/3 ʜʦ 2/3 ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʩʪʘ. 

4 ï ʧʦʨʘʞʝʥʦ ʙʦʣʝʝ 2/3 ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʩʪʘ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʫʪʦʯʥʝʥʠʷ 

ʚʠʜʦʚʳʭ ʥʘʟʚʘʥʠʡ ʨʘʩʪʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʳ online ʦʧʨʝʜʝʣʠʪʝʣʴ ʨʘʩʪʝʥʠʡ 

Plantarium [9], ʆʧʨʝʜʝʣʠʪʝʣʴ ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ ɹʝʣʘʨʫʩʠ [8], ʘ ʪʘʢʞʝ 

ʤʦʥʦʛʨʘʬʠʷ ʅ.ʅ. ʎʚʝʣʝʚʘ [11]. ʅʘʟʚʘʥʠʷ ʥʠʞʝʧʨʠʚʝʜʝʥʥʳʭ ʚʠʜʦʚ ʛʨʠʙʦʚ, ʘ 

ʪʘʢʞʝ ʠʭ ʘʥʘʤʦʨʬʳ ʧʨʠʚʝʜʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʤʝʞʜʫʥʘʨʦʜʥʦʡ 

ʤʠʢʦʣʦʛʠʯʝʩʢʦʡ ʛʣʦʙʘʣʴʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ï index fungorum [13]. ʇʨʠ 

ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʠ ʠ ʦʙʨʘʙʦʪʢʝ ʛʝʨʙʘʨʥʳʭ ʦʙʨʘʟʮʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʦʙʱʝʧʨʠʥʷʪʳʝ ʤʝʪʦʜʳ. ɼʘʣʝʝ ʧʨʠʚʦʜʷʪʩʷ: ʩʧʠʩʦʢ ʚʠʜʦʚ ʛʨʠʙʦʚ, ʘ ʪʘʢʞʝ ʠʭ 

ʘʥʘʤʦʨʬ ʩ ʫʢʘʟʘʥʠʝʤ ʨʘʩʪʝʥʠʷ-ʭʦʟʷʠʥʘ, ʥʘ ʢʦʪʦʨʦʤ ʜʘʥʥʳʡ ʤʠʢʨʦʤʠʮʝʪ ʙʳʣ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥ, ʘ ʪʘʢʞʝ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʠʟʫʯʘʝʤʦʛʦ ʛʨʠʙʘ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ.  

Podosphaera myrtillina Kunze. Erysiphaceae [6]. ʅʘ ʣʠʩʪʴʷʭ Vaccinium 

myrtillus L. (Ericaceae), ʢʚ. 68. 

Alternaria alternata (Fr.) Keissl. Pleosporaceae [5, 10, 12]. ʅʘ ʣʠʩʪʴʷʭ 

Trifolium pratense L. (Fabaceae), ʢʚ. 72. ʅʘ ʣʠʩʪʴʷʭ Pteridium aquilinum (L) 

Kuhn. (Hypolepidaceae), ʢʚ. 72. 

Alternaria chartarum Preus. Pleosporaceae [5, 10, 12]. ʅʘ ʣʠʩʪʴʷʭ Fragaria 

vesca L. (Rosaceae). ʢʚ. 74. 
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Alternaria tenuissima (Kunze) Wiltshire. Pleosporaceae [5, 10, 12]. ʅʘ 

ʣʠʩʪʴʷʭ Convallaria majalis L. (Liliaceae), ʢʚ. 68, 74. ʅʘ ʣʠʩʪʴʷʭ Tanacetum 

vulgare L. (Asteraceae), ʢʚ. 71, 72. ʅʘ ʣʠʩʪʴʷʭ Polygonum rectum (Chrtek) H. 

Scholz. (Polygonaceae), ʢʚ. 71. ʅʘ ʣʠʩʪʴʷʭ Rubus idaeus L. (Rosaceae), ʢʚ. 72, 74. 

Ascochyta hyperici Lasch. Didymellaceae [7]. ʅʘ ʣʠʩʪʴʷʭ Hypericum 

perforatum L. (Hypericaceae), ʢʚ. 71. 

Ascochyta majalis C. Massal. Didymellaceae [7]. ʅʘ ʣʠʩʪʴʷʭ Convallaria 

majalis L. (Liliaceae), ʢʚ. 68, 74.  

Aureobasidium pullulans (de Bary & Lºwenthal) G. Arnaud, Saccotheciaceae 

[10, 12]. ʅʘ ʣʠʩʪʴʷʭ Hypericum perforatum L. (Hypericaceae), ʢʚ. 71.  

Bactrodesmium abruptum (Berk. & Broome) E.W. Mason & S. Hughes [12]. 

ʅʘ ʣʠʩʪʴʷʭ Vaccinium myrtillus L. (Ericaceae), ʢʚ. 68.  

Cladosporium herbarum (Pers.) Link. Cladosporiaceae. [5, 10, 12]. ʅʘ 

ʣʠʩʪʴʷʭ Plantago major L. (Plantaginaceae), ʢʚ. 71. ʅʘ ʣʠʩʪʴʷʭ Tanacetum 

vulgare L. (Asteraceae), ʢʚ. 71. ʅʘ ʣʠʩʪʴʷʭ Polygonum rectum (Chrtek) H.Scholz. 

(Polygonaceae), ʢʚ. 71. ʅʘ ʣʠʩʪʴʷʭ Rubus idaeus L. (Rosaceae), ʢʚ. 72, 74. ʅʘ 

ʣʠʩʪʴʷʭ Trifolium pratense L. (Fabaceae), ʢʚ. 72. ʅʘ ʣʠʩʪʴʷʭ Rosa rugosa Thunb. 

(Rosaceae), ʢʚ. 74. ʅʘ ʣʠʩʪʴʷʭ Fragaria vesca L. (Rosaceae), ʢʚ. 74. 

Cladosporium variabile (Cooke) G.A. de Vries. Cladosporiaceae [5, 10, 12]. 

ʅʘ ʣʠʩʪʴʷʭ Convallaria majalis L. (Liliaceae), ʢʚ. 68, 74.  

Coryneum foiiicola Fuckel. Pseudovalsaceae [4]. ʅʘ ʣʠʩʪʴʷʭ Vaccinium 

myrtillus L. (Ericaceae), ʢʚ. 68.  

Fusarium oxysporum Schltdl. Nectriaceae [2, 10]. ʅʘ ʣʠʩʪʴʷʭ Polygonum 

rectum (Chrtek) H. Scholz. L. (Polygonaceae), ʢʚ. 71. 

Marssonina rosae (Lib.) Died. Dermateaceae [4]. ʅʘ ʣʠʩʪʴʷʭ Rosa rugosa 

Thunb. (Rosaceae), ʢʚ. 74.  

Ovularia rigidula Delacr. Mycosphaerellaceae [3, 5]. ʅʘ ʣʠʩʪʴʷʭ Polygonum 

rectum (Chrtek) H. Scholz. L.  (Polygonaceae), ʢʚ. 71. 

Periconia byssoides Pers. Pleosporales [12]. ʅʘ ʣʠʩʪʴʷʭ Tanacetum vulgare 

L. (Asteraceae), ʢʚ. 71. 

Phyllosticta argillacea Bres. Didymellaceae [5]. ʅʘ ʣʠʩʪʴʷʭ Rubus idaeus L. 

(Rosaceae), ʢʚ. 71, 74. 

Phyllosticta polygonorum Sacc. Phyllostictaceae [5]. ʅʘ ʣʠʩʪʴʷʭ Polygonum 

rectum (Chrtek) H. Schoiz. (Polygonaceae), ʢʚ. 71. 

Phyllosticta vaccinii Earle. Phyllostictaceae [13]. ʅʘ ʣʠʩʪʴʷʭ Vaccinium 

myrtillus L. (Ericaceae), ʢʚ. 68. 

Ramularia tanaceti Lind. Mycosphaerellaceae [3, 5]. ʅʘ ʣʠʩʪʴʷʭ Tanacetum 

vulgare L. (Asteraceae), ʢʚ. 71. 

Septoria hyperici Roberge ex Desm. Mycosphaerellaceae [5]. ʅʘ ʣʠʩʪʴʷʭ 

Hypericum perforatum L. (Hypericaceae), ʢʚ. 71. 
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Septoria tanaceti Niessl. Mycosphaerellaceae [5]. ʅʘ ʣʠʩʪʴʷʭ Tanacetum 

vulgare L. (Asteraceae), ʢʚ. 71. 

Sporidesmium cladosporii Corda. Pleosporomycetidae [5]. ʅʘ ʣʠʩʪʴʷʭ 

Plantago major L. (Plantaginaceae), ʢʚ. 71. 

Stemphylium botryosum Wallr. Pleosporaceae [5, 10, 12]. ʅʘ ʣʠʩʪʴʷʭ 

Vaccinium myrtillus L. (Ericaceae). ʢʚ. 68. ʅʘ ʣʠʩʪʴʷʭ Convallaria majalis L. 

(Liliaceae). ʢʚ. 68. ʅʘ ʣʠʩʪʴʷʭ Tanacetum vulgare L. (Asteraceae), ʢʚ. 71. ʅʘ 

ʣʠʩʪʴʷʭ Hypericum perforatum L. (Hypericaceae), ʢʚ. 71. ʅʘ ʣʠʩʪʴʷʭ Pteridium 

aquilinum (L) Kuhn. (Hypolepidaceae), ʢʚ. 72. ʅʘ ʣʠʩʪʴʷʭ Rosa rugosa Thunb. 

(Rosaceae). ʢʚ. 74. 

Triposporium elegans Corda. Asterinaceae [12]. ʅʘ ʣʠʩʪʴʷʭ Convallaria 

majalis L. (Liliaceae), ʢʚ. 68. 

ɺʧʝʨʚʳʝ ʚ ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʤ ʣʘʥʜʰʘʬʪʥʦʤ ʟʘʢʘʟʥʠʢʝ çʅʘʣʠʙʦʢʩʢʠʡè, 

ʧʨʦʚʝʜʝʥʳ ʙʦʪʘʥʠʢʦ-ʤʠʢʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ 

ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ ʛʨʠʙʦʚ ʥʘ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʷʭ. ʀʜʝʥʪʠʬʠʮʠʨʦʚʘʥ  

ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʠʢʨʦʤʠʮʝʪʦʚ, ʧʨʦʩʣʝʞʝʥʘ ʩʠʤʧʪʦʤʘʪʠʢʘ ʨʘʟʚʠʪʠʷ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʦʧʨʝʜʝʣʝʥʘ ʩʪʝʧʝʥʴ ʧʦʨʘʞʝʥʠʷ ʨʘʩʪʝʥʠʡ, ʘ ʪʘʢʞʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʬʠʪʦʧʘʪʦʛʝʥʦʚ ʚʥʫʪʨʠ ʧʦʧʫʣʷʮʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʥʘ 11 ʚʠʜʘʭ ʨʘʩʪʝʥʠʡ ʠʟ 9 ʩʝʤʝʡʩʪʚ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ: 1 ʚʠʜ ʤʫʯʥʠʩʪʦʨʦʩʷʥʳʭ ʛʨʠʙʦʚ ʠʟ 1 ʨʦʜʘ Podosphaera, 23 

ʚʠʜʘ ʘʥʘʤʦʨʬʥʳʭ ʛʨʠʙʦʚ ʠʟ 16 ʨʦʜʦʚ: Alternaria, Ascochyta, Aureobasidium, 

Bactrodesmium, Cladosporium, Coryneum, Fusarium, Marssonina, Ovularia, 

Periconia, Phyllosticta, Ramularia, Sporidesmium, Stemphylium, Septoria, 

Triposporium. ʀʪʦʛʦ 24 ʚʠʜʘ ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʤʠʮʝʪʦʚ. 

ʇʨʦʩʣʝʞʝʥʘ ʯʝʪʢʘʷ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ ʛʨʠʙʦʚ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʚʠʜʘʤ ʨʘʩʪʝʥʠʡ. Podosphaera 

myrtillina ʠ Phyllosticta vaccinii ʥʘ Vaccinium myrtillus, Ovularia rigidula ʠ 

Phyllosticta polygonorum ʥʘ Polygonum rectum,  Ascochyta majalis ʥʘ Convallaria 

majalis, Ramularia tanaceti ʥʘ Tanacetum vulgare, Marssonina rosae ʥʘ Rosa 

rugosa, Ascochyta hyperici ʠ Septoria hyperici ʥʘ Hypericum perforatum, 

Phyllosticta argillacea ʥʘ Rubus idaeus, Septoria tanaceti ʥʘ Tanacetum vulgare. 

ɺʦ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʣʦʢʘʣʠʪʝʪʘʭ ʦʪʤʝʯʝʥʦ ʩʣʘʙʦʝ ʧʦʨʘʞʝʥʠʝ ʨʘʩʪʝʥʠʡ 

ʘʥʘʤʦʨʬʥʳʤʠ ʛʨʠʙʘʤʠ, ʢʦʪʦʨʳʝ ʚ ʪʢʘʥʷʭ ʧʦʨʘʞʝʥʥʦʛʦ ʦʨʛʘʥʘ ʨʘʩʪʝʥʠʷ, 

ʬʦʨʤʠʨʫʷ ʧʝʨʚʠʯʥʳʝ ʤʠʢʦʢʦʤʧʣʝʢʩʳ, ʢ ʢʦʥʮʫ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʤʦʛʫʪ 

ʧʨʠʚʝʩʪʠ ʧʦʨʘʞʝʥʥʦʝ ʨʘʩʪʝʥʠʝ ʢ ʚʳʧʘʜʝʥʠʶ ʣʠʙʦ ʢ ʧʦʣʥʦʡ ʛʠʙʝʣʠ ʚʩʝʡ 

ʧʦʧʫʣʷʮʠʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʦʪʤʝʯʘʣʠʩʴ ʧʦʨʘʞʝʥʠʷ, ʦʭʚʘʪʳʚʘʶʱʠʝ ʜʦ 10 % 

ʧʦʚʝʨʭʥʦʩʪʠ ʦʨʛʘʥʘ ʨʘʩʪʝʥʠʷ-ʭʦʟʷʠʥʘ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 1-ʤʫ ʙʘʣʣʫ ʧʦ 

ʧʷʪʠʙʘʣʣʴʥʦʡ ʰʢʘʣʝ ʦʮʝʥʢʠ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʠ (0ï4). ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 

ʟʘʙʦʣʝʚʘʥʠʡ ʩʦʩʪʘʚʠʣʘ ʦʪ 20 ʜʦ 30%. ʆʜʥʘʢʦ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʩʣʫʯʘʠ, ʢʦʛʜʘ 



ʊʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ ʜʦʩʣʽʜʞʝʥʴ ʟ ʙʽʦʣʦʛʽʾ, ʛʝʦʛʨʘʬʽʾ ʪʘ ʭʽʤʽʾ 
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ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʨʘʞʝʥʠʷ ʨʘʩʪʝʥʠʡ ʜʦʩʪʠʛʘʣʘ 3 ʙʘʣʣʦʚ, ʠ ʫʞʝ ʚ ʩʝʨʝʜʠʥʝ 

ʘʚʛʫʩʪʘ ʟʘʙʦʣʝʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʣʦ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʦʧʘʩʥʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʜʣʷ 

ʦʪʜʝʣʴʥʳʭ ʵʢʟʝʤʧʣʷʨʦʚ, ʥʦ ʜʣʷ ʧʦʧʫʣʷʮʠʠ ʚ ʮʝʣʦʤ. ʅʘʧʨʠʤʝʨ, ʚ 68 ʢʚʘʨʪʘʣʝ 

ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʚʨʝʞʜʝʥʠʝ ʣʠʩʪʴʝʚ Vaccinium myrtillus ʬʠʪʦʧʘʪʦʛʝʥʥʳʤʠ 

ʛʨʠʙʘʤʠ Podosphaera myrtillina, Bactrodesmium abruptum, Coryneum foiiicola, 

Phyllosticta vaccinii, Stemphylium botryosum ʇʦʨʘʞʝʥʠʝ ʦʭʚʘʪʳʚʘʣʦ ʧʨʠʤʝʨʥʦ ʜʦ 

50 % ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʩʪʘ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʷ ʩʦʩʪʘʚʠʣʘ 100%. ɺ 68 

ʠ 74 ʢʚʘʨʪʘʣʘʭ ʥʘ Convallaria majalis ʦʪʤʝʯʝʥʦ ʧʦʨʘʞʝʥʠʝ ʣʠʩʪʴʝʚ 

ʤʠʢʨʦʤʠʮʝʪʘʤʠ Alternaria tenuissima, Ascochyta majalis, Cladosporium variabile, 

Stemphylium botryosum, Triposporium elegans. ʇʦʨʘʞʝʥʠʝ ʦʭʚʘʪʳʚʘʣʦ ʦʢʦʣʦ 35% 

ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʩʪʘ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʷ ʩʦʩʪʘʚʠʣʘ 100%. 

ʂʨʘʪʢʠʡ ʦʙʟʦʨ ʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʝʪ ʤʥʦʛʦʦʙʨʘʟʠʝ 

ʤʠʢʨʦʤʠʮʝʪʦʚ, ʚʠʜʦʚʫʶ ʩʧʝʮʠʘʣʠʟʘʮʠʶ ʬʠʪʦʧʘʪʦʛʝʥʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʢʦʣʦʥʠʟʠʨʫʝʤʦʤʫ ʨʘʩʪʝʥʠʶ-ʭʦʟʷʠʥʫ, ʚʦʟʨʘʩʪʘʶʱʫʶ ʩʪʝʧʝʥʴ ʧʦʨʘʞʝʥʠʷ ʚ 

ʢʦʤʧʣʝʢʩʝ ʩ ʜʨʫʛʠʤʠ ʛʨʠʙʘʤʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʢʣʶʯʘʶʱʠʭ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʚʠʜʦʚʦʛʦ 

ʩʦʩʪʘʚʘ ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ ʛʨʠʙʦʚ-ʚʦʟʙʫʜʠʪʝʣʝʡ ʙʦʣʝʟʥʝʡ ʨʘʩʪʝʥʠʡ, ʦʮʝʥʢʠ 

ʬʠʪʦʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʠ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ 

ʙʦʨʴʙʳ ʩ ʬʠʪʦʧʘʪʦʛʝʥʘʤʠ ʥʘ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ɹʝʣʘʨʫʩʠ. 
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ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɸ. ʉ. ʄʘʢʘʨʝʥʢʘ 

 

ɿʘ ʦʩʪʘʥʥʽ ʨʦʢʠ, ʷʢ ʧʦʢʘʟʫʶʪʴ ʜʝʤʦʛʨʘʬʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʦʬʽʮʽʡʥʘ 

ʩʪʘʪʠʩʪʠʢʘ, ʟʙʽʣʴʰʠʣʘʩʷ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʜʽʪʝʡ ʽ ʧʽʜʣʽʪʢʽʚ ʥʘ ʭʚʦʨʦʙʠ, ʱʦ 

ʧʦʚôʷʟʘʥʽ ʟ ʥʝʜʦʩʢʦʥʘʣʽʩʪʶ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ï ʪʘʢ ʟʚʘʥʽ çʰʢʽʣʴʥʽ 

ʭʚʦʨʦʙʠè. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʙʩʪʝʞʝʥʴ ʚʯʝʥʽ ʚʽʜʤʽʯʘʶʪʴ, ʱʦ ʚ ʧʝʨʽʦʜ ʥʘʚʯʘʥʥʷ 

ʟ 1-ʛʦ ʧʦ 9-ʡ ʢʣʘʩʠ ʢʽʣʴʢʽʩʪʴ ʟʜʦʨʦʚʠʭ ʜʽʪʝʡ ʟʤʝʥʰʫʻʪʴʩʷ ʚ 4 ʨʘʟʠ, ʘ ʜʽʪʝʡ ʽʟ 

ʚʘʜʘʤʠ ʟʦʨʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʟ 3 ʜʦ 50%, ʢʽʣʴʢʽʩʪʴ ʥʝʨʚʦʚʦ-ʧʩʠʭʽʯʥʠʭ ʧʦʨʫʰʝʥʴ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʟ 15 ʜʦ 40 % [3]. 

ʄʝʪʦʶ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʚ ʘʥʘʣʽʟ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

çh ʢʽʣʴʥʠʭ ʭʚʦʨʦʙè ʜʠʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ ʇʫʪʠʚʣʴʩʴʢʦʛʦ ʨʘʡʦʥʫ ʪʘ ʉʫʤʩʴʢʦʾ 

ʦʙʣʘʩʪʽ. 

ʋ ʨʦʙʦʪʽ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʩʪʘʪʠʩʪʠʯʥʽ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʽ ʜʘʥʽ ʱʦʜʦ ʭʚʦʨʦʙ 

ʜʽʪʝʡ ʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʇʫʪʠʚʣʴʩʴʢʦʛʦ ʨʘʡʦʥʫ ʪʘ ʉʫʤʩʴʢʦ ʾʦʙʣʘʩʪʽ ʟʘ ʧʝʨʽʦʜ ʟ 

2008 ʧʦ 2017 ʨʦʢʠ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʙʫʣʦ ʦʧʨʘʮʴʦʚʘʥʦ ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʱʦʨʽʯʥʽ 

ʟʙʽʨʥʠʢʠ çʉʪʘʥ ʟʜʦʨʦʚôʷ ʜʠʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽè ʟʘ ʚʽʜʧʦʚʽʜʥʽ 

ʨʦʢʠ, ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ ʱʦʨʽʯʥʠʭ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʦʛʣʷʜʽʚ ʜʽʪʝʡ 6-17 ʨʦʢʽʚ [2]. 

ɸʥʘʣʽʟ ʧʦʰʠʨʝʥʦʩʪʽ ʚʝʛʝʪʦ-ʩʫʜʠʥʥʦʾ ʜʠʩʪʦʥʽʾ. ɸʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ 

ʧʦʰʠʨʝʥʦʩʪʽ ʚʝʛʝʪʦ-ʩʫʜʠʥʥʦʾ ʜʠʩʪʦʥʽʾ (ɺʉɼ) ʩʝʨʝʜ ʜʽʪʝʡ ʚʽʢʦʤ 7-17 ʨʦʢʽʚ 

ʇʫʪʠʚʣʴʩʴʢʦʛʦ ʨʘʡʦʥʫ ʪʘ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟʘ 2008-2017 ʨʦʢʠ ʟʘʩʚʽʜʯʠʚ, ʱʦ 

ʧʨʦʪʷʛʦʤ 2008-2013 ʨʦʢʽʚ ʧʦʢʘʟʥʠʢʠ ʙʫʣʠ ʚʽʜʥʦʩʥʦ ʩʪʘʙʽʣʴʥʠʤʠ. ʊʦʜʽ ʷʢ ʫ 

2014 ʨʦʮʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʨʽʟʢʝ ʟʨʦʩʪʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʧʦʰʠʨʝʥʦʩʪʽ ʪʘ 

ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʚ 2 ʨʘʟʠ ʷʢ ʫ ʇʫʪʠʚʣʴʩʴʢʦʤʫ ʨʘʡʦʥʽ, ʪʘʢ ʽ ʚ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ. 

ʇʽʩʣʷ ʯʦʛʦ ʟʘʟʥʘʯʝʥʽ ʧʦʢʘʟʥʠʢʠ ʟʘʣʠʰʘʶʪʴʩʷ ʥʘ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ ʪʘ ʤʘʶʪʴ 

ʥʝʟʥʘʯʥʫ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʥʠʞʝʥʥʷ ʣʠʰʝ ʚ 2017 ʨʦʮʽ (ʨʠʩ. 1). ʄʦʞʥʘ  ʧʨʠʧʫʩʪʠʪʠ, 

 

ʈʠʩ. 1. ʇʦʢʘʟʥʠʢʠ ʧʦʰʠʨʝʥʦʩʪʽ ʚʝʛʝʪʦ-ʩʫʜʠʥʥʦʾ ʜʠʩʪʦʥʽʾ ʩʝʨʝʜ ʜʽʪʝʡ 

7-17 ʨʦʢʽʚ ʇʫʪʠʚʣʴʩʴʢʦʛʦ ʨʘʡʦʥʫ ʪʘ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ (2008-2017 ʨʦʢʠ) 



ʊʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ ʜʦʩʣʽʜʞʝʥʴ ʟ ʙʽʦʣʦʛʽʾ, ʛʝʦʛʨʘʬʽʾ ʪʘ ʭʽʤʽʾ 
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ʱʦ ʧʨʠʯʠʥʦʶ ʮʴʦʛʦ ʤʦʞʝ ʙʫʪʠ ʷʢ ʥʝʨʘʮʽʦʥʘʣʴʥʝ ʰʢʽʣʴʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʪʘʢ ʽ 

ʧʦʨʫʰʝʥʥʷ ʛʽʛʽʻʥʠ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ. ʂʨʽʤ ʪʦʛʦ ʦʜʥʽʻʶ ʟ ʡʤʦʚʽʨʥʠʭ ʧʨʠʯʠʥ 

ʧʽʜʚʠʱʝʥʥʷ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘ ɺʉɼ ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʧʦʯʘʪʦʢ ʟʙʨʦʡʥʦʛʦ 

ʢʦʥʬʣʽʢʪʫ ʥʘ ʩʭʦʜʽ ʋʢʨʘʾʥʠ. ɺʽʜʯʫʪʪʷ ʟʘʛʨʦʟʠ ʚʽʡʥʠ, ʜʝʤʦʙʽʣʽʟʘʮʽʷ ʙʘʪʴʢʽʚ ʘʙʦ 

ʥʘʚʽʪʴ ʾʭ ʚʪʨʘʪʘ ʤʦʛʣʠ ʙʫʪʠ ʧʨʠʯʠʥʦʶ ʟʥʘʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʷ ʪʨʠʚʦʞʥʦʩʪʽ 

ʜʠʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ ʚʩʽʻʾ ʢʨʘʾʥʠ. 

ɸʥʘʣʽʟ ʧʦʰʠʨʝʥʦʩʪʽ ʟʥʠʞʝʥʥʷ ʛʦʩʪʨʦʪʠ ʟʦʨʫ. ʋ ʇʫʪʠʚʣʴʩʴʢʦʤʫ ʨʘʡʦʥʽ 

ʩʝʨʝʜ ʧʝʨʰʦʢʣʘʩʥʠʢʽʚ 6-ʨʽʯʥʦʛʦ ʚʽʢʫ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʧʦʢʘʟʥʠʢ ʛʦʩʪʨʦʪʠ ʟʦʨʫ 

ʟʙʽʣʴʰʠʚʩʷ ʚ 2 ʨʘʟʠ, 7-ʨʽʯʥʦʛʦ - ʚ 3 ʨʘʟʠ. ɿ 2014 ʨʦʢʫ ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʟʨʽʩ ʚʽʜ 

42,9 ʜʦ 125,0 ʥʘ 100 ʜʽʪʝʡ ʫ 2017 ʨʦʮʽ. ʋ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʚʽʜʥʦʩʥʦ ʩʪʘʙʽʣʴʥʘ ʩʠʪʫʘʮʽʷ, ʟ ʧʽʢʘʤʠ ʚ 2008 ʪʘ 2017 ʨʦʢʘʭ (83,9 ʪʘ 82,0 ʥʘ 1000 

ʜʽʪʝʡ ʚʽʜʧʦʚʽʜʥʦ) (ʪʘʙʣ. 1). 

ʇʨʠʯʠʥʦʶ ʧʦʛʽʨʰʝʥʥʷ ʛʦʩʪʨʦʪʠ ʟʦʨʫ ʚ ʧʝʨʰʦʢʣʘʩʥʠʢʽʚ ʤʦʞʥʘ ʚʚʘʞʘʪʠ 

ʧʨʘʛʥʝʥʥʷ ʙʘʪʴʢʽʚ ʜʦ ʨʘʥʥʴʦʛʦ ʨʦʟʚʠʪʢʫ ʜʠʪʠʥʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʛʘʜʞʝʪʽʚ, ʬʦʨʤʫʚʘʥʥʷ ʨʘʥʥʽʭ ʥʘʚʠʯʦʢ ʯʠʪʘʥʥʷ ʪʘ ʧʠʩʴʤʘ. ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ ʨʽʟʢʝ 

ʟʨʦʩʪʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʫ 2017 ʨʦʮʽ, ʧʨʠʯʠʥʦʶ ʯʦʛʦ ʤʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ 

ʥʝʭʪʫʚʘʥʥʷ ʛʽʛʽʻʥʽʯʥʠʤʠ ʟʘʭʦʜʘʤʠ, ʘʙʦ, ʥʘʚʧʘʢʠ, ʨʝʪʝʣʴʥʝ ʧʨʦʚʝʜʝʥʥʷ 

ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʦʛʣʷʜʽʚ.  

ʅʘ ʞʘʣʴ, ʧʦʢʘʟʥʠʢʠ ʧʦʰʠʨʝʥʦʩʪʽ ʟʥʠʞʝʥʥʷ ʛʦʩʪʨʦʪʠ ʟʦʨʫ ʩʝʨʝʜ ʫʯʥʽʚ 

2-8 ʢʣʘʩʽʚ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʟʘʣʠʰʘʶʪʴʩʷ ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʠʤʠ. ɺ 

ʇʫʪʠʚʣʴʩʴʢʦʤʫ ʨʘʡʦʥʽ, ʧʦʯʠʥʘʶʯʠ ʟ 2014 ʨʦʢʫ, ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʥʝʚʝʣʠʢʘ 

ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʥʠʞʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚʽʜ 115,1 ʜʦ 101,7 ʥʘ 1000 ʜʽʪʝʡ ʫ 

2017 ʨʦʮʽ. ʋ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ ʟ 2008 ʧʦ 2013 ʨʦʢʠ ʚʽʜʥʦʩʥʦ ʩʪʘʙʽʣʴʥʘ ʩʠʪʫʘʮʽʷ, 

ʟ ʧʽʢʘʤʠ ʫ 2008 ʪʘ 2013 ʨʦʢʘʭ (82,8 ʪʘ 85,0 ʥʘ 1000 ʜʽʪʝʡ ʚʽʜʧʦʚʽʜʥʦ). 

ʁʤʦʚʽʨʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʜʘʥʦʛʦ ʩʪʘʥʦʚʠʱʘ ʤʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ ʨʝʪʝʣʴʥʽ 

ʧʨʦʬʽʣʘʢʪʠʯʥʽ ʦʛʣʷʜʠ, ʥʝʭʪʫʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʟʘʩʘʜ ʛʽʛʽʻʥʠ ʟʦʨʫ, ʘʙʦ ʪʦʪʘʣʴʥʝ 

ʟʘʭʦʧʣʝʥʥʷ ʜʽʪʝʡ ʩʫʯʘʩʥʠʤʠ ʛʘʜʞʝʪʘʤʠ ʪʘ ʤʘʣʫ ʢʽʣʴʢʽʩʪʴ ʯʘʩʫ, ʧʨʦʚʝʜʝʥʦʛʦ ʥʘ 

ʩʚʽʞʦʤʫ ʧʦʚʽʪʨʽ.  

ʋ ʇʫʪʠʚʣʴʩʴʢʦʤʫ ʨʘʡʦʥʽ ʪʘ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ ʫ ʚʽʢʦʚʽʡ ʢʘʪʝʛʦʨʽʾ ʫʯʥʽʚ 

9-11 ʢʣʘʩʽʚ ʧʦʢʘʟʥʠʢ ʟʥʠʞʝʥʥʷ ʛʦʩʪʨʦʪʠ ʟʦʨʫ ʟʘʣʠʰʘʻʪʴʩʷ ʩʪʘʙʽʣʴʥʦ ʚʠʩʦʢʠʤ. 

ʎʝ ʧʦʚôʷʟʘʥʦ ʟʽ ʟʥʘʯʥʠʤ ʧʦʩʪʽʡʥʠʤ ʦʩʚʽʪʥʽʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ: ʫʯʥʽ ʛʦʪʫʶʪʴʩʷ ʜʦ 

ʟʜʘʯʽ ɿʅʆ, ʚʽʜʚʽʜʫʶʪʴ ʧʽʜʛʦʪʦʚʯʽ ʢʫʨʩʠ ʪʘ ʨʝʧʝʪʠʪʦʨʽʚ ʽ ʪʨʘʜʠʮʽʡʥʦ ʙʘʛʘʪʦ ʯʘʩʫ 

ʧʝʨʝʙʫʚʘʶʪʴ ʟʘ ʛʘʜʞʝʪʘʤʠ. 

ɸʥʘʣʽʟ ʧʦʰʠʨʝʥʦʩʪʽ ʧʦʨʫʰʝʥʴ ʧʦʩʪʘʚʠ. ʋ ʇʫʪʠʚʣʴʩʴʢʦʤʫ ʨʘʡʦʥʽ ʪʘ 

ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʧʘʜ ʧʦʢʘʟʥʠʢʽʚ ʧʦʰʠʨʝʥʦʩʪʽ 

ʧʦʨʫʰʝʥʴ ʧʦʩʪʘʚʠ ʫ ʧʝʨʰʦʢʣʘʩʥʠʢʽʚ 6-ʨʽʯʥʦʛʦ ʚʽʢʫ ʪʘ ʫʯʥʽʚ 2-8 ʢʣʘʩʽʚ (ʪʘʙʣ.2). 

ʄʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʪʘʢʘ ʩʠʪʫʘʮʽʷ ʧʦʚôʷʟʘʥʘ ʟ ʪʠʤ, ʱʦ ʚ ʧʝʨʝʚʘʞʥʦʾ 

ʙʽʣʴʰʦʩʪʽ ʰʢʽʣ ʦʙʣʘʩʪʽ ʙʫʣʦ ʦʥʦʚʣʝʥʦ ʰʢʽʣʴʥʽ ʤʝʙʣʽ. ɼʦ ʡʤʦʚʽʨʥʠʭ ʧʨʠʯʠʥ 

ʪʘʢʦʞ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʘʢʪʠʚʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʜʦʨʦʚô̫ ʟʙʝʨʽʛʘʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ  



ɯɯ ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ 
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ʊʘʙʣʠʮʷ 1 

ʉʪʘʪʠʩʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʱʦʜʦ ʟʥʠʞʝʥʥʷ ʛʦʩʪʨʦʪʠ ʟʦʨʫ ʩʝʨʝʜ ʫʯʥʽʚ 

1-11 ʢʣʘʩʽʚ ʫ ʇʫʪʠʚʣʴʩʴʢʦʤʫ ʨʘʡʦʥʽ ʪʘ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ (2008-2017 ʨʦʢʠ) 

ʈ
ʦ
ʢ
ʠ

 ʇʫʪʠʚʣʴʩʴʢʠʡ ʨʘʡʦʥ 

ɸʙʩ. ʯʠʩʣʦ ʥʘ 1000 ʜʽʪʝʡ 
1ʢʣ. (6 ʨ.) (1ʢʣ. 7 ʨ.) 2-8 ʢʣ. 9-11 ʢʣ 1ʢʣ. (6 ʨ.) (1ʢʣ. 7 ʨ.) 2-8 ʢʣ. 9-11 ʢʣ. 

2008 10 13 161 56 40,3 63,4 77,1 172,3 

2009 7 7 158 40 36,8 35,7 70,1 114,9 

2010 6 11 171 37 30,9 56,4 91,7 116,4 

2011 7 10 145 64 34,3 56,2 83,5 181,3 

2012 5 6 149 40 21,6 29,4 91,5 123,1 

2013 6 8 140 36 30,0 34,5 87,0 120,4 

2014 6 9 181 32 24,1 42,9 115,1 105,3 

2015 7 13 171 37 30,0 52,8 110,9 117,1 

2016 9 12 170 28 36,6 55,8 106,9 104,1 

2017 10 10 165 45 50,8 125,0 101,7 128,6 

ʈ
ʦ
ʢ
ʠ

 ʉʫʤʩʴʢʘ ʦʙʣʘʩʪʴ 

ɸʙʩ. ʯʠʩʣʦ ʥʘ 1000 ʜʽʪʝʡ 

(1ʢʣ. 6 ʨ.) (1ʢʣ. 7 ʨ.) 2-8 ʢʣ. 9-11 ʢʣ (1ʢʣ. 6 ʨ.) (1ʢʣ. 7 ʨ.) 2-8 ʢʣ. 9-11 ʢʣ 

2008 427 343 6755 1942 61,9 83,9 82,8 83,3 

2009 389 301 62,45 1822 56,1 75,5 80,1 77,4 

2010 354 304 6025 1810 52,2 74,0 77,7 84,6 

2011 390 264 5429 1863 56,3 69,7 74,9 80,6 

2012 357 246 5259 1842 48,1 60,5 78,1 80,7 

2013 408 276 5607 1902 53,8 62,1 85,0 83,8 

2014 442 350 4930 1886 54,2 74,8 72,2 84,6 

2015 447 397 5448 1481 53,2 77,9 74,8 66,4 

2016 426 389 5674 1711 48,0 73,4 75,3 78,2 

2017 498 430 5839 1642 58,2 82,0 78,3 76,2 

ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ, ʤʦʜʝʨʥʽʟʦʚʘʥʽ ʫʨʦʢʠ ʬʽʟʢʫʣʴʪʫʨʠ ʪʘ ʦʙʦʚô̫ ʟʢʦʚʽ ʧʨʦʬʦʛʣʷʜʠ. 

ʈʘʥʥʻ ʚʠʷʚʣʝʥʥʷ ʧʦʨʫʰʝʥʴ ʧʦʩʪʘʚʠ ʜʘʻ ʟʤʦʛʫ ʙʘʪʴʢʘʤ ʚʯʘʩʥʦ ʧʨʦʚʝʩʪʠ 

ʧʨʦʬʽʣʘʢʪʠʯʥʽ ʘʙʦ ʦʟʜʦʨʦʚʯʽ ʟʘʭʦʜʠ. 

ʋ ʇʫʪʠʚʣʴʩʴʢʦʤʫ ʨʘʡʦʥʫ ʪʘ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ ʫ ʧʝʨʰʦʢʣʘʩʥʠʢʽʚ 

7-ʨʽʯʥʦʛʦ ʚʽʢʫ ʧʦʢʘʟʥʠʢʠ ʱʦʜʦ ʧʦʨʫʰʝʥʴ ʧʦʩʪʘʚʠ ʟʘ 2008-2015 ʨʦʢʠ ʚʽʜʥʦʩʥʦ 

ʩʪʘʙʽʣʴʥʽ. ʇʨʦʪʝ ʚ 2016-2017 ʨʦʢʘʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʾʭ ʟʨʦʩʪʘʥʥʷ, 

ʘ ʧʦ ʨʘʡʦʥʫ ʥʘʚʽʪʴ ʙʽʣʴʰʝ ʥʽʞ ʫ 2 ʨʘʟʠ (ʪʘʙʣ. 2). ʇʨʠʯʠʥʫ ʮʴʦʛʦ ʥʘʤ ʧʦʷʩʥʠʪʠ 

ʜʦʩʠʪʴ ʚʘʞʢʦ. 

ʇʦʢʘʟʥʠʢʠ ʱʦʜʦ ʧʦʨʫʰʝʥʥʷ ʧʦʩʪʘʚʠ ʩʝʨʝʜ ʫʯʥʽʚ 9-11 ʢʣʘʩʽʚ ʫ 

ʇʫʪʠʚʣʴʩʴʢʦʤʫ ʨʘʡʦʥʽ ʪʘ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ ʧʨʦʪʷʛʦʤ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʝʨʽʦʜʫ 

ʻ ʩʪʘʙʽʣʴʥʦ ʚʠʩʦʢʠʤʠ (ʪʘʙʣ. 2). ʁʤʦʚʽʨʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʮʴʦʛʦ ʤʦʞʫʪʴ ʙʫʪʠ 

ʤʘʣʘ ʨʫʭʣʠʚʽʩʪʴ ʧʽʜʣʽʪʢʽʚ, ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʛʦʜʠʥ, ʱʦ ʩʪʘʨʰʦʢʣʘʩʥʠʢʠ 

ʧʨʦʚʦʜʷʪʴ ʟʘ ʛʘʜʞʝʪʘʤʠ ʪʘ ʧʨʠʩʚʷʯʫʶʪʴ ʧʽʜʛʦʪʦʚʮʽ ʜʦ ɿʅʆ. 
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ʊʘʙʣʠʮʷ 2 

ʉʪʘʪʠʩʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʱʦʜʦ ʧʦʨʫʰʝʥʴ ʧʦʩʪʘʚʠ ʩʝʨʝʜ ʫʯʥʽʚ 1-11 ʢʣʘʩʽʚ  

 ʫ ʇʫʪʠʚʣʴʩʴʢʦʤʫ ʨʘʡʦʥʽ ʪʘ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ (2008-2017 ʨʦʢʠ) 

ʈ
ʦ
ʢ
ʠ

 ʇʫʪʠʚʣʴʩʴʢʠʡ ʨʘʡʦʥ 

ɸʙʩ. ʯʠʩʣʦ ʥʘ 1000 ʜʽʪʝʡ 

1ʢʣ.(6ʨ.) 1ʢʣ. (7ʨ.) 2-8 ʢʣ. 9-11 ʢʣ 1ʢʣ. (6ʨ.) 1ʢʣ. (7ʨ.) 2-8 ʢʣ. 9-11 ʢʣ 

2008 12 15 128 48 48,4 73,2 61,3 147,7 

2009 8 9 128 47 42,1 45,9 56,8 135,2 

2010 7 11 132 43 34,1 56,4 70,8 135,2 

2011 7 8 112 32 34,3 44,9 64,5 98,5 

2012 4 10 123 32 17,2 49,0 75,5 98,5 

2013 5 10 135 21 25,0 43,1 83,9 70,2 

2014 9 11 154 29 36,1 52,4 98,0 95,4 

2015 7 11 154 34 30,0 44,7 99,9 107,6 

2016 8 12 124 28 32,5 55,8 78,0 104,1 

2017 5 10 117 40 25,4 125,0 72,1 114,3 

ʈ
ʦ
ʢ
ʠ

 ʉʫʤʩʴʢʘ ʦʙʣʘʩʪʴ 

ɸʙʩ. ʯʠʩʣʦ ʥʘ 1000 ʜʽʪʝʡ 

1ʢʣ.(6ʨ.) 1ʢʣ. (7ʨ.) 2-8 ʢʣ. 9-11 ʢʣ 1ʢʣ. (6ʨ.) 1ʢʣ. (7ʨ.) 2-8 ʢʣ. 9-11 ʢʣ 

2008 302 306 5698 1613 43,8 74,9 69,8 69,2 

2009 275 280 5543 1628 39,7 70,2 71,1 69,1 

2010 249 280 5277 1509 36,7 68,2 68,0 70,5 

2011 303 230 4905 1470 43,7 60,9 67,7 63,6 

2012 286 221 4825 1584 38,6 54,4 71,6 69,4 

2013 276 249 5205 1504 36,4 56,0 78,9 66,3 

2014 332 321 4451 1501 40,7 68,6 65,2 67,4 

2015 298 383 4720 1550 35,5 75,1 64,8 69,5 

2016 342 453 4386 1543 48,7 85,5 58,2 70,05 

2017 436 427 4586 1473 50,9 81,4 61,5 68,4 

ɸʥʘʣʽʟ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʪʘ ʧʦʰʠʨʝʥʦʩʪʽ ʟʘʭʚʦʨʶʚʘʥʴ ʰʣʫʥʢʦʚʦ-

ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ (ʛʘʩʪʨʠʪʫ ʽ ʜʫʦʜʝʥʽʪʫ). ɸʥʘʣʽʟ ʧʦʣʽʢʣʽʥʽʯʥʠʭ 

ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʽʪʝʡ ʚʽʢʦʤ 7-17 ʨʦʢʽʚ ʱʦʜʦ ʜʘʥʠʭ ʭʚʦʨʦʙ ʟʘ 

2014-2017 ʨʦʢʠ ʚ ʇʫʪʠʚʣʴʩʴʢʦʤʫ ʨʘʡʦʥʽ ʪʘ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ ʟʘʩʚʽʜʯʠʚ 

ʧʨʦʛʨʝʩʠʚʥʫ ʪʝʥʜʝʥʮʽʶ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʦ ʩʧʘʜʫ (ʪʘʙʣ. 3).  

ʎʝ ʚʩʝ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʧʦʢʨʘʱʝʥʥʷ ʤʝʜʠʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, 

ʩʠʩʪʝʤʘʪʠʯʥʫ ʧʨʦʬʽʣʘʢʪʠʯʥʫ ʨʦʙʦʪʫ ʪʘ ʜʦʪʨʠʤʘʥʥʷ ʧʨʘʚʠʣ ʛʽʛʽʻʥʠ ʭʘʨʯʫʚʘʥʥʷ 

ʚ ʰʢʽʣʴʥʠʭ ʾʜʘʣʴʥʷʭ. ʂʨʽʤ ʪʦʛʦ, ʫ 2006 ʨʦʮʽ ʚʠʡʰʦʚ ʟʘʢʦʥ, ʱʦ ʟʘʙʦʨʦʥʷʻ ʚ 

ʰʢʽʣʴʥʠʭ ʙʫʬʝʪʘʭ ʧʨʦʜʘʚʘʪʠ ʯʽʧʩʠ, ʛʘʟʦʚʘʥʽ ʥʘʧʦʾ, ʢʚʘʩ, ʩʫʭʘʨʠʢʠ, ʛʦʨʽʰʢʠ ʪʘ 

ʽʥʰʽ ʧʨʦʜʫʢʪʠ ʰʚʠʜʢʦʛʦ ʭʘʨʯʫʚʘʥʥʷ, ʱʦ ʥʝ ʻ ʞʠʪʪʻʚʦ ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ ʜʽʪʝʡ ʽ 

ʧʽʜʣʽʪʢʽʚ. ʊʘʢʦʞ  ʄʆɿ  ʟʦʙʦʚôʷʟʘʚ  ʰʢʽʣʴʥʠʭ  ʢʫʭʘʨʽʚ  ʚʽʜʤʦʚʠʪʠʩʷ  ʚʽʜ  ʞʠʨʥʦʾ 



ɯɯ ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ 
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ʊʘʙʣʠʮʷ 3 

ɽʧʽʜʝʤʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʱʦʜʦ ʧʦʰʠʨʝʥʦʩʪʽ ʪʘ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘ 

ʛʘʩʪʨʠʪ ʽ ʜʫʦʜʝʥʽʪ ʜʽʪʝʡ 7-17 ʨʦʢʽʚ ʫ ʇʫʪʠʚʣʴʩʴʢʦʤʫ ʨʘʡʦʥʽ  

ʪʘ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ (2014-2017 ʨʦʢʠ) 

ʨʦʢʠ ʇʦʰʠʨʝʥʽʩʪʴ ɿʘʭʚʦʨʶʚʘʥʽʩʪʴ 

ʇʫʪʠʚʣʴʩʴʢʠʡ 

ʨʘʡʦʥ 

ʉʫʤʩʴʢʘ 

ʦʙʣʘʩʪʴ 

ʇʫʪʠʚʣʴʩʴʢʠʡ 

ʨʘʡʦʥ 
ʉʫʤʩʴʢʘ ʦʙʣʘʩʪʴ 

ɸʙʩ. 

ʯʠʩʣʦ 

ʥʘ 1000 

ʜʽʪʝʡ 

ɸʙʩ. 

ʯʠʩʣʦ 

ʥʘ 1000 

ʜʽʪʝʡ 

ɸʙʩ. 

ʯʠʩʣʦ 

ʥʘ 1000 

ʜʽʪʝʡ 

ɸʙʩ. 

ʯʠʩʣʦ 

ʥʘ 1000 

ʜʽʪʝʡ 

2014 238 88,6 5946 57,4 29 10,8 1093 10,6 

2015 212 83,1 5419 53,1 28 11,0 940 9,2 

2016 185 73,6 5215 51,0 17 6,8 958 9,4 

2017 157 62,3 4850 47,1 15 6,0 883 8,6 
 

ʩʚʠʥʠʥʠ, ʨʽʯʢʦʚʦʾ ʪʘ ʢʦʧʯʝʥʦʾ ʨʠʙʠ, ʛʨʠʙʽʚ, ʤʘʡʦʥʝʟʫ ʪʘ ʽʥʰʦʛʦ. ɿʽ ʰʢʽʣʴʥʠʭ 

ʙʫʬʝʪʽʚ ʤʘʻ ʟʥʠʢʥʫʪʠ ʡ ʥʘʪʫʨʘʣʴʥʘ ʢʘʚʘ ʽ ʥʘʚʽʪʴ ʪʽʩʪʝʯʢʘ, ʢʨʝʤ ʷʢʠʭ ʟʙʠʪʠʡ ʟ 

ʥʝʥʘʪʫʨʘʣʴʥʠʭ ʽʥʛʨʝʜʽʻʥʪʽʚ [1]. ɹʫʜʝʤʦ ʩʧʦʜʽʚʘʪʠʩʷ, ʱʦ ʪʘʢʽ ʧʦʟʠʪʠʚʥʽ ʥʘʩʣʽʜʢʠ 

ʜʦʪʨʠʤʘʥʥʷ ʮʴʦʛʦ ʟʘʢʦʥʫ ʙʫʜʫʪʴ ʪʨʠʚʘʪʠ ʽ ʥʘʜʘʣʽ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʥʘʣʽʟ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʱʦʜʦ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ 

ʪʘ ʧʦʰʠʨʝʥʥʷ ɺʉɼ, ʟʥʠʞʝʥʥʷ ʛʦʩʪʨʦʪʠ ʟʦʨʫ, ʧʦʨʫʰʝʥʴ ʧʦʩʪʘʚʠ, ʟʘʭʚʦʨʶʚʘʥʴ 

ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ (ʛʘʩʪʨʠʪʫ ʽ ʜʫʦʜʝʥʽʪʫ) ʧʽʜʪʚʝʨʜʠʚ ʱʦ ʟʘʟʥʘʯʝʥʽ 

ʭʚʦʨʦʙʠ ʤʦʞʫʪʴ ʧʦ ʧʨʘʚʫ ʥʦʩʠʪʠ ʝʧʽʪʝʪ çʰʢʽʣʴʥʽè. ɰʭ ʧʦʰʠʨʝʥʽʩʪʴ ʥʘʩʧʨʘʚʜʽ 

ʽʥʪʝʥʩʠʚʥʦ ʟʨʦʩʪʘʻ ʧʨʦʪʷʛʦʤ ʰʢʽʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ. ʇʨʦʪʝ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ 

ʧʨʠʯʠʥʘʤʠ ʨʦʟʚʠʪʢʫ ʜʘʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʤʦʞʫʪʴ ʙʫʪʠ ʷʢ ʬʘʢʪʦʨʠ ʱʦ ʧʦʚô̫ ʟʘʥʽ 

ʟ ʥʝʜʦʩʢʦʥʘʣʽʩʪʶ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʪʘʢ ʽ ʪʽ, ʱʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʜʦʪʨʠʤʘʥʥʷ 

ʦʩʦʙʠʩʪʠʭ ʛʽʛʽʻʥʽʯʥʠʭ ʧʨʘʚʠʣ, ʚʠʢʦʥʘʥʥʷ ʷʢʠʭ ʟʘʣʝʞʠʪʴ ʚʠʢʣʶʯʥʦ ʚʽʜ ʜʽʪʝʡ ʪʘ 

ʾʭ ʙʘʪʴʢʽʚ. 

ʆʩʥʦʚʥʠʤʠ ʡʤʦʚʽʨʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʚʠʥʠʢʥʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʭʚʦʨʦʙ ʜʽʪʝʡ ʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʚ ʩʫʯʘʩʥʠʭ ʰʢʦʣʘʭ ʤʦʞʝʤʦ 

ʚʠʟʥʘʯʠʪʠ ʥʝʜʦʩʪʘʪʥʶ ʦʩʚʽʪʣʝʥʽʩʪʴ ʧʨʠʤʽʱʝʥʴ, ʥʝʜʦʩʪʘʪʥʶ ʧʦʣʽʛʨʘʬʽ ʁ

ʧʽʜʨʫʯʥʠʢʽʚ ʽ ʟʦʰʠʪʽʚ, ʥʝʜʦʩʢʦʥʘʣʫ ʦʨʛʘʥʽʟʘʮʽʶ ʭʘʨʯʫʚʘʥʥʷ ʚ ʰʢʦʣʽ, 

ʥʝʧʨʘʚʠʣʴʥʦ ʧʽʜʽʙʨʘʥʽ ʤʝʙʣʽ, ʥʘʜʤʽʨʥʝ ʥʘʚʯʘʣʴʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʟʣʦʚʞʠʚʘʥʥʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʘʜʞʝʪʽʚ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ.  
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ʍʽʤʽʯʥʘ ʜʽʷ ʦʜʥʠʭ ʨʦʩʣʠʥ ʥʘ ʽʥʰʽ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ 

ʚʠʜʽʣʝʥʥʷ ʚ ˇʨʫʥʪ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʾʭ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʪʘ ʚʣʘʩʥʝ ʘʩʦʨʪʠʤʝʥʪʫ ʪʘʢʠʭ ʨʝʯʦʚʠʥ ʚʦʥʠ ʤʦʞʫʪʴ ʽʥʛʽʙʫʚʘʪʠ ʧʨʦʮʝʩʠ ʨʦʩʪʫ 

ʽʥʰʠʭ ʨʦʩʣʠʥ ʘʙʦ ʩʪʠʤʫʣʶʚʘʪʠ ʾʭ. ʇʠʪʘʥʥʶ ʪʘʢʦʾ ʚʟʘʻʤʦʜʽʾ ʧʨʠʩʚʷʯʝʥʽ 

ʯʠʩʝʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ [1; 2; 3; 4].  

ʆʜʠʥ ʽʟ ʥʘʧʨʷʤʢʽʚ ʚʠʚʯʝʥʥʷ ʘʣʝʣʦʧʘʪʠʯʥʦʾ ʚʟʘʻʤʦʜʽʾ ʨʦʩʣʠʥ ʻ 

ʚʠʟʥʘʯʝʥʥʷ ʢʨʠʪʠʯʥʦʾ ʚ ʮʴʦʤʫ ʨʦʟʫʤʽʥʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʦʣʽʥʽʚ ï ʬʽʟʽʦʣʦʛʽʯʥʦ 

ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ. ʉʘʤʝ ʮʽ ʩʧʦʣʫʢʠ ʚʠʜʽʣʷʶʪʴ ʫ ˇʨʫʥʪ ʦʜʥʽ ʨʦʩʣʠʥʠ ʽ ʮʝ 

ʧʨʠʚʦʜʝ ʜʦ ʤʦʨʬʦʬʟʽʦʣʦʛʽʯʥʦʛʦ ʝʬʝʢʪʫ ʫ ʽʥʰʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ [1; 3; 4; 5]. ʅʘ 

ʢʦʥʮʝʥʪʨʘʮʽʶ ʪʘʢʠʭ ʨʝʯʦʚʠʥ ʫ ˇʨʫʥʪʽ ʚʧʣʠʚʘʻ ʾʭ ʭʽʤʽʯʥʘ ʧʨʠʨʦʜʘ, ʩʪʨʫʢʪʫʨʘ, 

ʚʦʣʦʛʽʩʪʴ ˇʨʫʥʪʫ ʪʦʱʦ [1; 5]. 

ʆʜʥʘ ʽʟ ʨʦʟʧʦʚʩʶʜʞʝʥʠʭ ʚ ʋʢʨʘʾʥʽ ʨʦʩʣʠʥ, ʱʦ ʟʜʽʡʩʥʶʻ ʩʚʽʡ ʧʦʪʫʞʥʠʡ 

ʭʽʤʽʯʥʠʡ ʚʧʣʠʚ ʥʘ ʽʥʰʽ ʚʠʜʠ ʨʦʩʣʠʥ ï ʮʝ ʛʦʨʽʭ ʯʦʨʥʠʡ (Juglans nigra L.). 

ʄʝʪʦʶ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʚʯʠʪʠ ʭʽʤʽʯʥʫ ʜʽʶ ʦʧʘʜʫ ʦʢʨʝʤʠʭ 

ʦʨʛʘʥʽʚ ʛʦʨʽʭʫ ʯʦʨʥʦʛʦ. 

ʄʝʪʦʜʠ ʪʘ ʦʨʛʘʥʽʟʘʮʽʷ ʜʦʩʣʽʜʞʝʥʴ. ʆʙôʻʢʪʦʤ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʙʫʣʘ  ʧʣʦʜʦʚʘ ʨʦʩʣʠʥʘ ï ʛʦʨʽʭ ʯʦʨʥʠʡ (Juglans nigra L.). ʆʩʥʦʚʥʠʡ ʤʝʪʦʜ ï 

ʤʝʪʦʜ ʪʝʩʪʦʚʠʭ ʙʽʦʧʨʦʙ ɸ. ʄ. ɻʨʦʜʟʠʥʩʴʢʦʛʦ. ʊʝʩʪʦʚʘ ʢʫʣʴʪʫʨʘ ï ʨʝʜʠʩ. 

ɹʽʦʣʦʛʽʯʥʠʡ ʤʘʪʝʨʽʘʣ ï ʤʠʥʫʣʦʨʽʯʥʠʡ ʣʠʩʪʢʦʚʠʡ ʦʧʘʜ ʪʘ ʦʧʘʜ ʧʣʦʜʦʚʠʭ 

ʦʙʦʣʦʥʦʢ, ʟʽʙʨʘʥʠʡ ʚ ʣʶʪʦʤʫ 2016 ʨʦʢʫ ʧʽʩʣʷ ʩʭʦʜʞʝʥʥʷ ʩʥʽʛʫ. ʈʦʩʣʠʥʥʠʡ 

ʤʘʪʝʨʽʘʣ ʙʫʣʦ ʚʠʩʫʰʝʥʦ ʚ ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʦʩʚʽʪʣʝʥʥʷʤ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ 150ʉ. ʅʘʰʽ ʜʦʩʣʽʜʥʽ ʝʢʩʪʨʘʛʦʚʘʥʽ ʚʠʪʷʞʢʠ ʟ ʣʠʩʪʢʽʚ ʢʘʣʠʥʠ ʙʫʣʠ 

ʨʦʟʚʝʜʝʥʽ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 1:20 ʪʘ 1:40 ʫ ʜʠʩʪʠʣʴʦʚʘʥʽʡ ʚʦʜʽ. ʆʧʪʠʤʘʣʴʥʝ 

ʟʚʦʣʦʞʝʥʥʷ ʜʦʩʷʛʘʣʦʩʴ ʧʨʠ ʜʦʜʘʚʘʥʥʽ ʚ ʯʘʰʢʫ ʇʝʪʨʽ 5 ʤʣ. ʜʠʩʪʠʣʴʦʚʘʥʦʾ ʚʦʜʠ 

(ʢʦʥʪʨʦʣʴ) ʘʙʦ ʚʠʪʷʞʢʠ ʦʧʘʜʫ ʧʝʚʥʠʭ ʦʨʛʘʥʽʚ ʛʦʨʽʭʫ ʯʦʨʥʦʛʦ ʥʝʦʙʭʽʜʥʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ. ʇʨʦʨʦʩʪʘʥʥʷ  ʥʘʩʽʥʥʷ ʚʽʜʙʫʚʘʣʦʩʷ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ  160ʉ. ɼʦʩʣʽʜʥʽ 

ʚʠʤʽʨʠ ʧʨʦʚʦʜʠʣʠ ʯʝʨʝʟ 72 ʜʦʙʠ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʦʙʨʦʙʢʠ ʥʘʩʽʥʥʷ ʪʝʩʪʦʚʦʾ 

ʢʫʣʴʪʫʨʠ ʚʠʪʷʞʢʘʤʠ ʦʧʘʜʫ ʛʦʨʽʭʘ ʯʦʨʥʦʛʦ. 

ɹʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʭʽʤʽʯʥʘ ʜʽʷ ʦʧʘʜʫ ʨʽʟʥʠʭ ʦʨʛʘʥʽʚ ʛʦʨʽʭʫ ʯʦʨʥʦʛʦ ʥʘ 

ʧʨʦʨʦʩʪʘʥʥʷ ʥʘʩʽʥʥʷ ʪʝʩʪʦʚʦʾ ʢʫʣʴʪʫʨʠ ʙʫʣʘ ʨʽʟʥʦʶ (ʨʠʩ. 1). ʊʘʢ ʤʠʥʫʣʦʨʽʯʥʠʡ 

ʣʠʩʪʢʦʚʠʡ ʦʧʘʜ (ʜʦʩʣʽʜ ɯ), ʟʽʙʨʘʥʠʡ ʥʘʚʝʩʥʽ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʫ, ʧʦʢʘʟʘʚ 

ʤʽʥʽʤʘʣʴʥʠʡ ʚʧʣʠʚ ʥʘ ʧʨʦʨʦʩʪʘʥʥʷ ʥʘʩʽʥʥʷ ʪʝʩʪʦʚʦʾ ʢʫʣʴʪʫʨʠ. ʉʭʦʞʽʩʪʴ ʙʫʣʘ 
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ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʦʶ ʟ ʢʦʥʪʨʦʣʝʤ, ʘʙʦ ʥʘʚʽʪʴ ʚʠʱʝ (86% ʪʘ 83% ʚ ʨʽʟʥʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʧʨʦʪʠ 80% ʚ ʢʦʥʪʨʦʣʽ) (ʨʠʩ. 1).  

 

ʈʠʩ. 1. ʉʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ ʪʝʩʪʦʚʦʾ ʢʫʣʴʪʫʨʠ ʧʽʩʣʷ ʦʙʨʦʙʢʠ ʚʠʪʷʞʢʘʤʠ ʟ 

ʦʧʘʜʫ ʣʠʩʪʷ (ʜʦʩʣʽʜ ɯ) ʪʘ ʦʧʘʜʫ ʧʣʦʜʦʚʠʭ ʦʙʦʣʦʥʦʢ (ʜʦʩʣʽʜ ɯɯ) ʛʦʨʽʭʘ ʯʦʨʥʦʛʦ 

(ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʠʪʷʞʦʢ 1:20 ʪʘ 1:40) (%). 
 

ʄʠʥʫʣʦʨʽʯʥʠʡ ʦʧʘʜ ʽʥʰʦʛʦ ʦʨʛʘʥʫ ï ʧʣʦʜʦʚʦʾ ʦʙʦʣʦʥʢʠ ʚ ʮʴʦʤʫ 

ʚʽʜʥʦʰʝʥʥʽ ʧʨʦʷʚʠʚ ʩʝʙʝ ʮʽʣʢʦʤ ʧʨʦʪʠʣʝʞʥʠʤ ʯʠʥʦʤ (ʜʦʩʣʽʜ ɯɯ). ʁʦʛʦ 

ʘʣʝʣʦʧʘʪʠʯʥʘ ʜʽʷ ʧʨʦʷʚʠʣʘʩʴ ʫ ʛʘʣʴʤʫʚʘʥʥʽ ʧʨʦʨʦʩʪʘʥʥʷ ʪʝʩʪʦʚʦʾ ʢʫʣʴʪʫʨʠ.  

ʇʨʠʯʦʤʫ ʮʝ ʛʘʣʴʤʫʚʘʥʥʷ ʟʘʬʽʢʩʦʚʘʥʦ ʚ ʦʙʦʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʪʝʩʪʦʚʦʾ ʚʠʪʷʞʢʠ 

ʜʦʩʣʽʜʫ ɯɯ ï 70% ʧʨʦʪʠ 80,5% ʚ ʢʦʥʪʨʦʣʽ (ʢʦʥʮʝʥʪʨʘʮʽʷ 1:20) ʪʘ  61% ʧʨʦʪʠ 

80,5% ʚ ʢʦʥʪʨʦʣʽ (ʢʦʥʮʝʥʪʨʘʮʽʷ 1:40). 

ʄʠ ʪʘʢʦʞ ʧʨʦʘʥʘʣʽʟʫʚʘʣʠ ʜʦʚʞʠʥʫ ʧʘʨʦʩʪʢʽʚ ʪʝʩʪʦʚʦʾ ʢʫʣʴʪʫʨʠ ʨʝʜʠʩʫ, 

ʱʦ ʫʪʚʦʨʠʣʠʩʷ ʧʨʠ ʧʨʦʨʦʩʪʘʥʥʽ ʥʘʩʽʥʥʷ ʧʽʩʣʷ ʦʙʨʦʙʢʠ ʚʠʪʷʞʢʘʤʠ 

ʤʠʥʫʣʦʨʽʯʥʦʛʦ ʦʧʘʜʫ ʣʠʩʪʢʽʚ ʪʘ ʧʣʦʜʦʚʠʭ ʦʙʦʣʦʥʦʢ ʛʦʨʽʭʫ ʯʦʨʥʦʛʦ. ɻʨʘʬʽʯʥʝ 

ʚʠʨʘʞʝʥʥʷ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 2.  

ʗʢ ʚʠʜʥʦ ʽʟ ʜʘʥʠʭ ʨʠʩʫʥʢʫ 2, ʚʠʪʷʞʢʘ ʟ ʦʧʘʜʫ ʣʠʩʪʢʽʚ ʛʦʨʽʭʘ ʯʦʨʥʦʛʦ 

(ʜʦʩʣʽʜ ɯ) ʥʝ ʣʠʰʝ ʥʝ ʛʘʣʴʤʫʚʘʣʘ ʨʽʩʪ ʢʦʨʽʥʮʽʚ ʨʝʜʠʩʫ, ʘ ʥʘʚʧʘʢʠ, ʩʪʠʤʫʣʶʚʘʣʘ 

ʾʭ ʨʽʩʪ. ɼʦʚʞʠʥʘ ʢʦʨʽʥʮʽʚ ʧʨʦʨʦʩʪʫ ʨʝʜʠʩʫ ʚ ʜʘʥʦʤʫ ʚʘʨʽʘʥʪʽ ʜʦʩʣʽʜʫ ʚ ʦʙʦʭ 

ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʙʫʣʘ ʙʽʣʴʰʦʶ, ʥʽʞ ʚ ʢʦʥʪʨʦʣʽ ï ʥʘ 30% ʜʣʷ ʢʦʥʮʝʥʪʨʘʮʽʾ 1:20 ʪʘ 

ʥʘ 40% ʜʣʷ ʢʦʥʮʝʥʪʨʘʮʽʾ 1:40 ʚʽʜʧʦʚʽʜʥʦ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʧʦʚô̫ ʟʘʥʝ ʟ ʪʠʤ, ʱʦ 

ʦʧʘʜ ʣʠʩʪʢʽʚ ʧʨʦʪʷʛʦʤ ʦʩʝʥʽ, ʟʠʤʠ ʪʘ ʚʝʩʥʠ ʙʫʚ ʧʨʦʤʠʪʠʡ ʪʘʣʠʤʠ ʚʦʜʘʤʠ ʽ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʘʣʝʣʦʧʘʪʠʯʥʦ ʘʢʪʠʚʥʠʭ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʩʫʪʪʻʚʦ ʟʥʠʟʠʣʘʩʴ ʽ 

ʥʘʙʫʣʘ ʥʝ ʛʘʣʴʤʫʶʯʠʭ, ʘ ʩʪʠʤʫʣʶʶʯʠʭ ʨʽʩʪ ʟʥʘʯʝʥʴ. 

0

20

40

60

80

100

1:20 1:40

80,5 80,5
86 83

70

61

ʂʦʥʪʨʦʣʴɼʦʩʣʽʜ ɯɼʦʩʣʽʜ ɯɯ



ʊʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ ʜʦʩʣʽʜʞʝʥʴ ʟ ʙʽʦʣʦʛʽʾ, ʛʝʦʛʨʘʬʽʾ ʪʘ ʭʽʤʽʾ 

43 

 

 

ʈʠʩ. 2. ɼʦʚʞʠʥʘ ʢʦʨʽʥʮʽʚ ʧʨʦʨʦʩʪʢʽʚ ʨʝʜʠʩʫ ʧʽʩʣʷ ʦʙʨʦʙʢʠ ʚʠʪʷʞʢʘʤʠ ʟ 

ʦʧʘʜʫ ʣʠʩʪʷ (ʜʦʩʣʽʜ ɯ) ʪʘ ʦʧʘʜʫ ʧʣʦʜʦʚʠʭ ʦʙʦʣʦʥʦʢ (ʜʦʩʣʽʜ ɯɯ) ʛʦʨʽʭʘ ʯʦʨʥʦʛʦ 

(ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʠʪʷʞʦʢ 1:20 ʪʘ 1:40) (ʤʤ). 
 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʫ ɯɯ (ʦʧʘʜ ʧʣʦʜʦʚʠʭ ʦʙʦʣʦʥʦʢ ʛʦʨʽʭʘ ʯʦʨʥʦʛʦ) ʚʢʘʟʫʶʪʴ 

ʥʘ ʪʝ, ʱʦ ʚʠʪʷʞʢʘ ʚ ʜʘʥʦʤʫ ʜʦʩʣʽʜʽ ʥʽʷʢ ʥʝ ʚʧʣʠʥʫʣʘ ʥʘ ʨʽʩʪ ʢʦʨʽʥʮʽʚ ʧʨʦʨʦʩʪʢʫ 

ʨʝʜʠʩʫ. ʎʝ ʩʪʦʩʫʻʪʴʩʷ ʦʙʦʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ï 20,6 ʤʤ (ʢʦʥʮʝʥʪʨʘʮʽʷ 1:20) ʧʨʦʪʠ 

22,4 ʤʤ ʚ ʢʦʥʪʨʦʣʽ ʪʘ 23,3 ʤʤ (ʢʦʥʮʝʥʪʨʘʮʽʷ 1:40) ʚʽʜʧʦʚʽʜʥʦ (ʨʠʩ. 2). 

ʄʠ ʪʘʢʦʞ ʧʨʦʘʥʘʣʽʟʫʚʘʣʠ ʽ ʧʦʜʽʙʥʫ ʟʘʣʝʞʥʽʩʪʴ ʜʣʷ ʧʘʛʦʥʫ ʧʨʦʨʦʩʪʢʽʚ 

ʨʝʜʠʩʫ. ɹʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʭʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ ʫ ʚʠʪʷʞʮʽ ʟ ʦʧʘʜʫ ʣʠʩʪʢʽʚ 

ʛʦʨʽʭʘ ʯʦʨʥʦʛʦ (ʜʦʩʣʽʜ ɯ) ʜʽʷʣʠ ʥʘ ʧʘʛʽʥ ʧʨʦʨʦʩʪʢʘ ʪʝʩʪʦʚʦʾ ʢʫʣʴʪʫʨʠ ʧʨʘʢʪʠʯʥʦ 

ʪʘʢ ʞʝ, ʷʢ ʽ ʥʘ ʢʦʨʽʥʮʽ. ɸ ʩʘʤʝ ï ʩʪʠʤʫʣʶʚʘʣʠ ʾʭ ʨʽʩʪ. ʊʨʝʙʘ ʟʘʟʥʘʯʠʪʠ, ʱʦ 

ʩʪʠʤʫʣʶʶʯʠʡ ʘʣʝʣʦʧʘʪʠʯʥʠʡ ʝʬʝʢʪ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʙʫʚ ʜʫʞʝ ʟʥʘʯʥʠʤ. 

ʆʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʢʦʥʮʝʥʪʨʘʮʽʾ 1:40 (ʨʠʩ. 3).  

ʆʪʞʝ, ʚ ʜʘʥʦʤʫ ʚʘʨʽʘʥʪʽ ʜʦʩʣʽʜʫ ʚʠʪʷʞʢʘ ʢʦʥʮʝʥʪʨʘʮʽʻʶ 1:20 

ʟʘʙʝʟʧʝʯʠʣʘ ʟʙʽʣʴʰʝʥʥʷ ʜʦʚʞʠʥʠ ʧʘʛʦʥʫ ʧʨʦʨʦʩʪʢʘ ʪʝʩʪʦʚʦʾ ʢʫʣʴʪʫʨʠ ʤʘʡʞʝ ʚ 

ʜʚʘ ʨʘʟʠ ï 11 ʤʤ ʧʨʦʪʠ 6,2 ʤʤ ʚ ʢʦʥʪʨʦʣʽ.  

ʆʙʨʦʙʢʘ ʢʦʥʮʝʥʪʨʘʮʽʻʶ 1:40 ʟʙʽʣʴʰʠʣʘ ʜʦʚʞʠʥʫ ʧʘʛʦʥʫ ʧʨʦʨʦʩʪʢʘ 

ʨʝʜʠʩʫ ʙʽʣʴʰ ʥʽʞ ʫ 4 ʨʘʟʠ ï 27,6 ʤʤ ʧʨʦʪʠ 6,2 ʤʤ ʚ ʢʦʥʪʨʦʣʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʫ ɯɯ (ʦʧʘʜ ʧʣʦʜʦʚʠʭ ʦʙʦʣʦʥʦʢ ʛʦʨʽʭʘ ʯʦʨʥʦʛʦ) ʚʢʘʟʫʶʪʴ 

ʥʘ ʪʝ, ʱʦ ʭʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ ʚ ʜʘʥʽʡ ʚʠʪʷʞʮʽ ʤʘʡʞʝ ʥʝ ʚʧʣʠʥʫʣʠ ʥʘ ʨʽʩʪ ʧʘʛʦʥʫ 

ʧʨʦʨʦʩʪʢʘ ʪʝʩʪʦʚʦʾ ʢʫʣʴʪʫʨʠ. ʎʝ ʩʪʦʩʫʻʪʴʩʷ ʦʙʦʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ï 5,3 ʤʤ 

(ʢʦʥʮʝʥʪʨʘʮʽʷ 1:20) ʧʨʦʪʠ 6,2 ʤʤ ʚ ʢʦʥʪʨʦʣʽ ʪʘ 7,1 ʤʤ ʚʽʜʧʦʚʽʜʥʦ ʜʣʷ 

ʢʦʥʮʝʥʪʨʘʮʽʾ 1:40 (ʨʠʩ. 3). 
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ʈʠʩ. 3. ɼʦʚʞʠʥʘ ʧʘʛʦʥʽʚ ʧʨʦʨʦʩʪʢʽʚ ʨʝʜʠʩʫ ʧʽʩʣʷ ʦʙʨʦʙʢʠ ʚʠʪʷʞʢʘʤʠ ʟ 

ʦʧʘʜʫ ʣʠʩʪʷ (ʜʦʩʣʽʜ ɯ) ʪʘ ʦʧʘʜʫ ʧʣʦʜʦʚʠʭ ʦʙʦʣʦʥʦʢ (ʜʦʩʣʽʜ ɯɯ) ʛʦʨʽʭʘ ʯʦʨʥʦʛʦ 

(ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʠʪʷʞʦʢ 1:20 ʪʘ 1:40) (ʤʤ). 
 

ʅʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʤʠ ʜʽʡʰʣʠ ʥʘʩʪʫʧʥʦʛʦ ʚʠʩʥʦʚʢʫ: 

ʘʣʝʣʦʧʘʪʠʯʥʠʡ ʝʬʝʢʪ ʩʪʠʤʫʣʶʚʘʥʥʷ ʨʦʩʪʫ ʧʨʦʨʦʩʪʢʽʚ ʪʝʩʪʦʚʦʾ ʢʫʣʴʪʫʨʠ ʤʘʣʘ 

ʚʠʪʷʞʢʘ ʟ ʦʧʘʜʫ ʣʠʩʪʢʽʚ ʛʦʨʽʭʘ ʯʦʨʥʦʛʦ ʚ ʦʙʦʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʜʦʩʣʽʜʫ (1:20 ʪʘ 

1:40). 
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ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɸ. ʉ. ʄʘʢʘʨʝʥʢʘ 

 

ɺʨʦʜʞʝʥʘ ʧʘʪʦʣʦʛʽ̫  ̒ ʦʜʥ̔̒ ʶ ʟ̔ ʧʨʦʚʽʜʥʠʭ ʧʨʠʯʠʥ ʥ̔ʚʘʣʜ̔ʥʦʩʪ ̔ ʪʘ 

ʟʥʠʞʝʥʥ̫  ̫ʢʦʩʪʽ ʞʠʪʪʷ ʜ̔ʪʝʡ  ̔ʜʦʨʦʩʣʠʭ ̫ʢ ʚ ʝʢʦʥʦʤʯ̔ʥʦ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ, 

ʪʘʢ  ̔ʚ ʢʨʘʾʥʘʭ, ʱʦ ʨʦʟʚʠʚʘʶʪʩɹ.̫ ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʜʘʥʠʤʠ ʩʚʽʪʦʚʦʾ ʣ̔ʪʝʨʘʪʫʨʠ 

ʚʦʥʠ ʜʽʘʛʥʦʩʪʫʶʪʩɹʷ ʧʨʠʙʣʠʟʥʦ ʫ 5% ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ. ɺʚʘʞʘʶʪʴ, ʱʦ ʽʟ 1000 

ʜʽʪʝʡ, ʥʘʨʦʜʞʝʥʠʭ ʞʠʚʠʤʠ, 30-50 ʜʽʪʝʡ ʤʘʶʪʴ ʧʝʚʥʽ ʩʧʘʜʢʦʚʽ ʘʙʦ ʚʨʦʜʞʝʥʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʟ ̫ʢʠʭ 5-14 ʦʩʽʙ ï ʩʪʨʘʞʜʘʶʪʴ ʛʝʥʥʠʤʠ, 4-7 ʦʩʽʙ ï 

ʭʨʦʤʦʩʦʤʥʠʤʠ ʭʚʦʨʦʙʘʤʠ, 7-10 ʦʩʽʙ ʤʘʶʪʴ ʟʘʭʚʦʨʶʚʘʥʥʷ ʟʽ ʩʧʘʜʢʦʚʦʶ 

ʩʭʠʣʴʥʽʩʪʶ, 19-22 ʦʩʽʙ ï ʚʨʦʜʞʝʥʽ ʚʘʜʠ ʨʦʟʚʠʪʢʫ (ɺɺʈ) [4].  

ʅʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʚʧʨʦʚʘʜʞʝʥʥʷ  ̔ʚʠʢʦʥʘʥʥʷ ʜʝʨʞʘʚʥʠʭ ʧʨʦʛʨʘʤ ʚ ʩʬʝʨ ̔

ʦʭʦʨʦʥʠ ʟʜʦʨʦʚô̫ , ʦʩʪʘʥʥʽʤʠ ʜʝʩʷʪʠʣʪ̔ʪ̫ ʤʠ ʚ ʋʢʨʘʥʾ̔ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʘʯʥʝ 

ʧʦʨʫʰʝʥʥʷ ʟʜʦʨʦʚô̫  ̔ ʚʽʜʪʚʦʨʝʥʥʷ ʥʘʩʝʣʝʥʥ̫ , ʦɦ ʧʨʠʟʚʦʜʠʪɹ ʜʦ ʩʢʦʨʦʯʝʥʥʷ 

ʡʦʛʦ ʯʠʩʝʣʥɹʦʩʪ.̔ ɭ ʧʽʜʩʪʘʚʠ ʧʨʠʧʫʩʢʘʪʠ, ʦɦ ʪʘʢʝ ʧʦʛʽʨʰʝʥʥʷ ʧʦʚô̫ ʟʘʥʝ, 

ʟʦʢʨʝʤʘ, ʟ ʥʝʛʘʪʠʚʥʠʤʠ ʛʝʥʝʪʠʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʚ ʫʢʨʘʥʾʩɹʢʠʭ ʧʦʧʫʣʷʮʽ̫ ʭ [2].  

ɿʘ ʜʘʥʠʤʠ ɼʝʨʞʘʚʥʦʛʦ ʢʦʤʪ̔ʝʪʫ ʩʪʘʪʠʩʪʠʢʠ ʋʢʨʘʥʾʠ ʪʘ ʦʬ̔ʮ̔ ʡʥʦʾ 

ʩʪʘʪʠʩʪʠʢʠ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʋʢʨʘʥʾʠ ʩʝʨʝʜʥʴʦʨʽʯʥʝ ʯʠʩʣʦ 

ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʚ 2006-2016 ʨʨ. ʩʢʣʘʜʘʣʦ 460 905 ʜʪ̔ʝʡ (ʟʽ ʩʪʘʪ. ʚʽʜʭʠʣʝʥʥʷʤ 

ʜʦ 10% ï 45 184). ɹʣʠʟʴʢʦ 23 045 ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ (5%) ʥʘʨʦʜʞʫʚʘʣʠʩʷ ʟ 

ʦʟʥʘʢʘʤʠ ʚʨʦʜʞʝʥʦʛʦ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʘʙʦ ʩʧʘʜʢʦʚʦʾ ʧʘʪʦʣʦʛʽʾ. ʉʝʨʝʜʥʷ 

ʯʘʩʪʦʪʘ ɺɺʈ ʩʝʨʝʜ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʋʢʨʘʥʾʠ ʫ ʚʢʘʟʘʥʠʡ ʧʝʨʽʦʜ ʩʢʣʘʜʘʣʘ 

22,76Ñ0,07% (2,276Ñ0,007%). ʇʨʠ ʮʴʦʤʫ, ʚʥʝʩʦʢ ʛʝʥʝʪʠʯʥʦʾ ʢʦʤʧʦʥʝʥʪʠ ʚ 

ʩʪʨʫʢʪʫʨʫ ʚʨʦʜʞʝʥʦʛʦ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʚ ʩʝʨʝʜʥʴʦʤʫ ʦʮ̔ʥʁ ʚʘʚʩ ̫ʷʢ 

ʙʣʠʟʴʢʦ 50%, ʘ ʽʥʰʽ ʨʘʟʛʣʷʜʘʣʠʩʷ ʢ̫ ʥʘʩʣʽʜʦʢ ʪʝʨʘʪʦʛʝʥʝʟʫ [6].  

ɸʥʘʣʽʟ ʯʘʩʪʦʪʠ ʚʨʦʜʞʝʥʠʭ ʚʘʜ ʨʦʟʚʠʪʢʫ ʥʘ 1000 ʞʠʚʦʥʘʨʦʜʞʝʥʠʭ ʧʦ 

ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ ʟʘ ʧʝʨʽʦʜ ʟ 2010 ʧʦ 2015 ʨ̔ ʢ ʧʦʢʘʟʘʚ ʟʙʝʨʝʞʝʥʥʷ ʚʽʜʥʦʩʥʦʾ 

ʩʪʘʙʽʣʴʥʦʩʪʽ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʧʨʘʢʪʠʯʥʦ ʫ ʢʦʞʥʦʤʫ ʨʝʛʽʦʥʽ (ʪʘʙʣ. 1) [1].  

ɿ ʜʘʥʠʭ ʪʘʙʣ. 1 ʚʠʜʥʦ, ʱʦ ʜʚʽ ʦʙʣʘʩʪʽ ʋʢʨʘʾʥʠ ʤʘʶʪʴ ʜʫʞʝ ʚʠʩʦʢʠʡ 

ʧʦʢʘʟʥʠʢ ʥʘʨʦʜʞʫʚʘʥʦʩʪʽ ʜʽʪʝʡ ʟ ʚʨʦʜʞʝʥʠʤʠ ʘʥʦʤʘʣʽʷʤʠ ʮʝ, ʚʽʜʧʦʚʽʜʥʦ, 

ʂʠʾʚʩʴʢʘ ʪʘ ɼʦʥʝʮʴʢʘ ʦʙʣʘʩʪʽ. ɼʦʩʠʪʴ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʥʘʨʦʜʞʫʚʘʥʦʩʪʽ ʜʽʪʝʡ ʟ 

ʚʘʜʘʤʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʈʽʚʥʝʥʩʴʢʽʡ ʦʙʣʘʩʪʽ ʪʘ ʚ ɸʈ ʂʨʠʤ. ɻʨʫʧʘ ʦʙʣʘʩʪʝʡ ʟ 

ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʥʘʨʦʜʞʫʚʘʥʦʩʪʽ ʜʽʪʝʡ ʟ ʚʨʦʜʞʝʥʠʤʠ ʘʥʦʤʘʣʽʷʤʠ ʟʦʩʝʨʝʜʞʝʥʘ ʚ 

ʮʝʥʪʨʽ ʪʘ ʥʘ ʟʘʭʦʜʽ ʋʢʨʘʾʥʠ. ʇʦʤʽʞ ʦʙʣʘʩʪʷʤʠ ʟ ʥʘʡʚʠʱʠʤʠ ʪʘ ʥʘʡʥʠʞʯʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʧʦʰʠʨʝʥʥʷ ɺɺʈ, ʤʦʞʥʘ ʨʦʟʤʽʩʪʠʪʠ ʘʨʝʘʣʠ ʦʙʣʘʩʪʝʡ ʽʟ ʩʝʨʝʜʥʽʤʠ 
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ʊʘʙʣʠʮʷ 1 

ʇʦʢʘʟʥʠʢʠ ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʦʪʠ ɺɺʈ ʩʝʨʝʜ ʞʠʚʦʥʘʨʦʜʞʝʥʠʭ ʚ ʨʝʛʽʦʥʘʭ 

ʋʢʨʘʾʥʠ ʫ 2010-2015 ʨʨ. 
 

ʈʝʛʽʦʥ ʉʝʨʝʜʥʷ ʯʘʩʪʦʪʘ, ă 

ɸʈ ʂʨʠʤ 31,34 

ɺʽʥʥʠʮʴʢʘ 16,58 

ɺʦʣʠʥʩʴʢʘ 36,52 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ 29,65 

ɼʦʥʝʮʴʢʘ 30,94 

ɾʠʪʦʤʠʨʩʴʢʘ 27,44 

ɿʘʢʘʨʧʘʪʩʴʢʘ 12,60 

ɿʘʧʦʨʽʟʴʢʘ 12,51 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ 14,26 

ʂʠʾʚʩʴʢʘ 7,40 

ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ 21,58 

ʃʫʛʘʥʩʴʢʘ 27,93 

ʃʴʚʽʚʩʴʢʘ 13,16 

ʃʴʚʽʚʩʴʢʘ 34,31 

ʄʠʢʦʣʘʾʚʩʴʢʘ 25,56 

ʆʜʝʩʴʢʘ 28,35 

ʇʦʣʪʘʚʩʴʢʘ 16,52 

ʈʽʚʥʝʥʩʴʢʘ 25,57 

ʉʫʤʩʴʢʘ 18,60 

ʊʝʨʥʦʧʽʣʴʩʴʢʘ 28,97 

ʍʘʨʢʽʚʩʴʢʘ 33,79 

ʍʝʨʩʦʥʩʴʢʘ 38,69 

ʍʤʝʣʴʥʠʮʴʢʘ 39,06 

ʏʝʨʢʘʩʴʢʘ 23,65 

ʏʝʨʥʽʚʝʮʴʢʘ 35,51 

ʏʝʨʥʽʛʽʚʩʴʢʘ 23,76 
 

ʧʦʢʘʟʥʠʢʘʤʠ, ʜʦ ʷʢʠʭ ʥʘʣʝʞʘʪʴ ʇʦʣʪʘʚʩʴʢʘ, ʍʘʨʢʽʚʩʴʢʘ, ʃʫʛʘʥʩʴʢʘ, ɼʥʽʧʨʦ-

ʧʝʪʨʦʚʩʴʢʘ, ɿʘʧʦʨʽʟʴʢʘ, ʍʝʨʩʦʥʩʴʢʘ, ɾʠʪʦʤʠʨʩʴʢʘ, ɺʽʥʥʠʮʴʢʘ, ʏʝʨʥʽʚʝʮʴʢʘ ʪʘ 

ɿʘʢʘʨʧʘʪʩʴʢʘ ʦʙʣʘʩʪʽ (ʚʽʜ 41 ʜʦ 60 ʚʠʧʘʜʢʽʚ ʥʘʨʦʜʞʝʥʥʷ ʜʽʪʝʡ ʟ ʚʨʦʜʞʝʥʠʤʠ 

ʚʘʜʘʤʠ ʥʘ 1000 ʦʩʽʙ). ʇʨʠ ʮʴʦʤʫ ʫ ɺʽʥʥʠʮʴʢʽʡ, ʏʝʨʥʽʚʝʮʴʢʽʡ, ʇʦʣʪʘʚʩʴʢʽʡ, 

ʍʘʨʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʷʭ ʨʽʚʝʥʴ ʧʝʨʚʠʥʥʦʾ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘ ɺɺʈ ʟʘ ʧʝʨʽʦʜ, ʱʦ 

ʚʠʚʯʘʚʩʷ, ʢʦʣʠʚʘʚʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 60 ʭʚʦʨʠʭ ʥʘ 1000 ʥʘʩʝʣʝʥʥʷ ʫ ʏʝʨʥʽʚʝʮʴʢʽʡ 

ʦʙʣʘʩʪʽ ʜʦ 53 ʭʚʦʨʠʭ ʥʘ 1000 ʥʘʩʝʣʝʥʥʷ ʫ ɺʽʥʥʠʮʴʢʽʡ ʦʙʣʘʩʪʽ, ʪʦʜʽ ʷʢ ʚ 

ʇʦʣʪʘʚʩʴʢʽʡ ʪʘ ʍʘʨʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʷʭ ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʚ ʚʽʜ 41 ʭʚʦʨʦʛʦ ʥʘ 

1000 ʥʘʩʝʣʝʥʥʷ ʚ ʇʦʣʪʘʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʜʦ 50 ʭʚʦʨʠʭ ʚ ʍʘʨʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ.  
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ʇʦʜʽʙʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʫ ʨʽʟʥʠʮʽ ʚʽʜʥʦʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʱʦʜʦ ʦʢʨʝʤʠʭ 

ʨʝʛʽʦʥʽʚ ʧʦʪʨʝʙʫʻ ʧʨʦʚʝʜʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʩʪʦʩʦʚʥʦ ʪʦʛʦ, ʷʢʽ ʝʢʟʦʛʝʥʥʽ 

ʪʘ ʝʥʜʦʛʝʥʥʽ ʯʠʥʥʠʢʠ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʚʠʥʠʢʥʝʥʥʷ ʚʨʦʜʞʝʥʠʭ ʚʘʜ ʨʦʟʚʠʪʢʫ 

ʫ ʨʽʟʥʠʭ ʟʘ ʯʘʩʪʦʪʦʶ ʚʨʦʜʞʝʥʦʾ ʧʘʪʦʣʦʛʽʾ ʨʝʛʽʦʥʘʭ. ʅʘʩʴʦʛʦʜʥʽ ʜʘʥʘ ʧʨʦʙʣʝʤʘ 

ʻ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʦʶ ʫ ʟʚôʷʟʢʫ ʟ ʨʽʟʢʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʚʨʦʜʞʝʥʠʭ ʚʘʜ 

ʩʠʩʪʝʤ ʢʨʦʚʦʦʙʽʛʫ ʪʘ ʩʠʥʜʨʦʤʫ ɼʘʫʥʘ ʟʘ ʧʝʨʽʦʜ ʟ 2010 ʧʦ 2015 ʨʦʢʠ. ɺ ʜʝʷʢʠʭ 

ʦʙʣʘʩʪʷʭ ʧʽʜʚʠʱʝʥʽ ʧʦʢʘʟʥʠʢʠ ʩʠʥʜʨʦʤʫ ɼʘʫʥʘ ʣʽʢʘʨʽ ʧʦʷʩʥʶʶʪʴ ʥʝʙʘʞʘʥʥʷʤ 

ʯʘʩʪʠʥʠ ʙʘʪʴʢʽʚ ʜʠʪʠʥʠ ʧʝʨʝʨʠʚʘʪʠ ʚʘʛʽʪʥʽʩʪʴ ʟʘ ʨʝʣʽʛʽʡʥʠʤʠ ʪʘ ʤʦʨʘʣʴʥʦ-

ʝʪʠʯʥʠʤʠ ʤʦʪʠʚʘʤʠ, ʥʘʚʽʪʴ ʫ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʮʝʡ ʜʽʘʛʥʦʟ ʧʦʩʪʘʚʣʝʥʦ ʽ 

ʧʽʜʪʚʝʨʜʞʝʥʦ ʮʠʪʦʛʝʥʝʪʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʧʨʝʥʘʪʘʣʴʥʦ. ʇʦʯʠʥʘʶʯʠ ʟ 2010 

ʨʦʢʫ ʚ ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʥʘʡʚʠʱʠʡ ʨʽʚʝʥʴ ʩʠʥʜʨʦʤʫ ɼʘʫʥʘ 

ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʚ ʪʨʴʦʭ ʦʙʣʘʩʪʷʭ ï ʈʽʚʥʝʥʩʴʢʽʡ, ʃʴʚʽʚʩʴʢʽʡ, ɼʦʥʝʮʴʢʽʡ [4; 6]. 

ʅʘ ʜʫʤʢʫ ʥʘʫʢʦʚʮʽʚ, ʩʫʪʪʻʚʽ ʨʦʟʙʽʞʥʦʩʪʽ ʫ ʧʦʰʠʨʝʥʦʩʪʽ ɺɺʈ ʚ ʨʽʟʥʠʭ 

ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʦʙʫʤʦʚʣʝʥʽ ʨʽʟʥʠʤʠ ʧʨʠʯʠʥʘʤʠ:  ʥʝʦʜʥʘʢʦʚʠʤ 

ʨʽʚʥʝʤ ʢʚʘʣʽʬʽʢʘʮʽʾ ʥʝʦʥʘʪʦʣʦʛʽʚ ʪʘ ʤʝʜʠʯʥʠʭ ʛʝʥʝʪʠʢʽʚ, ʜʦʩʪʫʧʥʩ̔ʪʶ ʤʝʜʠʢʦ-

ʛʝʥʝʪʠʯʥʦʾ ʜʦʧʦʤʦʛʠ, ʛʽʧʝʨʜʽʘʛʥʦʩʪʠʢʦʶ, ʨʽʟʥʠʮʝʶ ʫ ʧʦʧʫʣʷʮʽʡʥʽʡ ʯʘʩʪʦʪʽ,  

ʨʽʟʥʠʤ ʨʽʚʥʝʤ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʝʢʦʣʦʛʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ, ʨʽʟʥʠʤ 

ʨʽʚʥʝʤ ʤʽʛʨʘʮʽʾ ʥʘʩʝʣʝʥʥʷ.  ɺʨʘʭʦʚʫʶʯʠ ʮʝ ʚʦʥʠ ʥʘʛʦʣʦʰʫʶʪʴ ʥʘ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʧʨʦʚʝʜʝʥʥʷ ˇʨʫʥʪʦʚʥʠʭ ʽ ʢʦʤʧʣʝʢʩʥʠʭ ʤʝʜʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ 

ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ, ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʜʽʡʩʥʠʭ ʧʨʠʯʠʥ ʨʽʟʥʠʮʽ ʚ 

ʧʦʠhʨʝʥʦʩʪʽ ʚʨʦʜʞʝʥʠʭ ʚʘʜ ʨʦʟʚʠʪʢʫ ʩʝʨʝʜ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ. ɿʘʫʚʘʞʫʶʪʴ 

ʥʘʫʢʦʚʮʽ ʽ ʥʘ ʪʦʤʫ, ʱʦ ʩʪʘʙʽʣʴʥʽʩʪʴ ʫ ʨʽʟʥʠʮʽ ʚʽʜʥʦʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʯʘʩʪʦʪʠ ɺɺʈ 

ʩʝʨʝʜ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʱʦʜʦ ʦʢʨʝʤʠʭ ʨʝʛʽʦʥʽʚ, ʧʦʪʨʝʙʫʻ ʧʨʦʚʝʜʝʥʥʷ 

ʩʧʝʮʽʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʩʪʦʩʦʚʥʦ ʪʦʛʦ, ʷʢʽ ʝʢʟʦʛʝʥʥʽ ʯʠ ʝʥʜʦʛʝʥʥʽ ʬʘʢʪʦʨʠ ʤʦʞʫʪʴ 

ʚʧʣʠʚʘʪʠ ʥʘ ʚʠʥʠʢʥʝʥʥʷ ɺɺʈ ʫ ʨʽʟʥʠʭ ʟʘ ʯʘʩʪʦʪʦʶ ʚʨʦʜʞʝʥʦʾ ʧʘʪʦʣʦʛʽʾ 

ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ, ʘ ʪʘʢʦʞ, ʯʠ ʜʽʡʩʥʦ ʽʩʥʫʻ ʨʽʟʥʠʮʷ ʫ ʧʨʦʚʝʜʝʥʥʽ ʨʝʻʩʪʨʘʮʽʾ 

ʚʠʧʘʜʢʽʚ ʚʨʦʜʞʝʥʦʾ ʧʘʪʦʣʦʛʽʾ ʫ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʫ ʨʽʟʥʠʭ ʟʘ ʯʘʩʪʦʪʦʶ 

ʚʨʦʜʞʝʥʦʾ ʧʘʪʦʣʦʛʽʾ ʨʝʛʽʦʥʘʭ [3; 5].  
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ʇʨʠ ʚʠʚʯʝʥʥʽ ʙʽʦʣʦʛʽʾ ʚʠʜʽʚ ʨʦʩʣʠʥ ʚ ʫʤʦʚʘʭ ʽʥʪʨʦʜʫʢʮʽʾ ʚʘʞʣʠʚʝ 

ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʬʝʥʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʨʝʟʫʣʴʪʘʪʠ ʷʢʠʭ ʨʦʟʰʠʨʶʶʪʴ 

ʫʷʚʣʝʥʥʷ ʧʨʦ ʙʽʦʣʦʛʽʶ ʚʠʜʫ, ʘ ʪʘʢʦʞ ʜʘʶʪʴ ʟʤʦʛʫ ʨʦʟʨʦʙʠʪʠ ʨʘʮʽʦʥʘʣʴʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʪʘ ʨʦʟʤʥʦʞʝʥʥʷ ʨʦʩʣʠʥ ʫ ʥʦʚʠʭ ʫʤʦʚʘʭ [1; 3]. 

ʆʩʢʽʣʴʢʠ ʜʝʢʦʨʘʪʠʚʥʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʣʽʘʥ ʚʠʷʚʣʷʣʘʩʷ ʟʥʘʯʥʦʶ ʤʽʨʦʶ 

ʚ ʧʝʨʽʦʜ ʮʚʽʪʽʥʥʷ, ʤʠ ʨʦʟʧʦʜʽʣʠʣʠ ʚʠʜʠ ʥʘ ʬʝʥʦʛʨʫʧʠ ʟʘ ʪʝʨʤʽʥʦʤ ʧʦʯʘʪʢʫ ʬʘʟʠ 

ʮʚʽʪʽʥʥʷ: ʚʝʩʥʷʥʽ (ʨʘʥʥʴʦʢʚʽʪʫʶʯʽ ʚʠʜʠ), ʚʝʩʥʷʥʦ-ʣʽʪʥʽ (ʩʝʨʝʜʥʴʦʢʚʽʪʫʶʯʽ 

ʚʠʜʠ), ʣʽʪʥʽ ʪʘ ʣʽʪʥʴʦ-ʦʩ̔ʥʥʽ (ʧʽʟʥʴʦʢʚʽʪʫʶʯʽ ʚʠʜʠ).  

ɿʘ ʪʨʠʚʘʣʽʩʪʶ ʮʚʽʪʽʥʥʷ ʚʠʜʽʣʝʥʦ ʪʨʠ ʛʨʫʧʠ ʚʠʜʽʚ ʜʝʢʦʨʘʪʠʚʥʠʭ  ʣʽʘʥ: 1) ʟ 

ʢʦʨʦʪʢʠʤ ʧʝʨʽʦʜʦʤ ʮʚʽʪʽʥʥʷ (ʜʦ 50 ʜʽʙ); 2) ʟ ʧʨʦʤʽʞʥʠʤ ʧʝʨʽʦʜʦʤ ʮʚʽʪʽʥʥʷ 

(50ð80 ʜʽʙ); 3) ʟ ʪʨʠʚʘʣʠʤ ʧʝʨʽʦʜʦʤ ʮʚʽʪʽʥʥʷ (ʧʦʥʘʜ 80 ʜʽʙ). 

 

 

ʈʠʩ. 1. ʌʝʥʦʩʧʝʢʪʨ  ʮʚʽʪʽʥʥʷ ʣʽʘʥ. 
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ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʙʘʟʽ ʂʨʝʤʝʥʝʮʴʢʦʛʦ ʙʦʪʘʥʽʯʥʦʛʦ ʩʘʜʫ ʫ 

ʧʝʨʽʦʜ 2011-2013 ʨʦʢʽʚ. ʄʘʪʝʨʽʘʣ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʽʥʪʨʦʜʫʢʮʽʾ ʧʦʩʪʫʧʘʚ ʽʟ 

ʨʽʟʥʠʭ ʜʞʝʨʝʣ. ʌʝʥʦʣʦʛʽʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʟʘ ʟʘʛʘʣʴʥʦ-

ʧʨʠʡʥʷʪʦʶ ʤʝʪʦʜʠʢʦʶ ʚ ʙʦʪʘʥʽʯʥʠʭ ʩʘʜʘʭ [4]. ʇʨʦʚʦʜʠʣʠʩʷ ʬʝʥʦʣʦʛʽʯʥʽ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ 2 ʨʘʟʠ ʚ ʪʠʞʜʝʥʴ ʫ ʧʝʨʽʦʜ ʘʢʪʠʚʥʦʛʦ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʪʘ 1-2 

ʨʘʟʠ ʚ ʤʽʩʷʮʴ  ʫ ʧʝʨʽʦʜ ʟʠʤʦʚʦʛʦ ʩʧʦʢʦʶ. ʊʝʨʤʽʥʠ ʥʘʩʪʘʥʥʷ ʬʝʥʦʣʦʛʽʯʥʠʭ ʬʘʟ 

ʪʘ ʾʭ ʜʘʪʠ ʬʽʢʩʫʚʘʣʠʩʷ ʫ ʞʫʨʥʘʣʽ ʬʝʥʦʣʦʛʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ. ʆʪʨʠʤʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʦʧʨʘʮʴʦʚʫʚʘʣʠʩʴ ʥʘ ʇʂ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤʠ Microsoft 

Office World ʪʘ Microsoft Office Excel, 2003, 2007. ɿʘ ʪʝʨʤʽʥʘʤʠ ʮʚʽʪʽʥʥʷ 

ʨʦʩʣʠʥʠ ʛʨʫʧʫʚʘʣʠʩʷ ʧʦ 4-ʭ ʙʘʣʴʥʽʡ ʰʢʘʣʽ ʅ. ɺ. ʂʦʪʝʣʦʚʦʾ ʽ ʅ. ʉ. ɻʨʝʯʢʦ [3]. 

ɿʘ ʪʝʨʤʽʥʘʤʠ ʮʚʽʪʽʥʥʷ ʣʽʘʥʠ ʟʛʨʫʧʦʚʘʥʦ ʧʦ 4-ʭ ʙʘʣʴʥʽ ʰʢʘʣʽ: ʚʝʩʥʷʥʽ, 

ʚʝʩʥʷʥʦ ï ʣʽʪʥʽ, ʣʽʪʥʽ, ʣʽʪʥʴʦ-ʦʩʽʥʥʽ  (ʨʠʩ.1). 

¶ ʚʝʩʥʷʥʽ (ʪʨʘʚʝʥʴ) 12% ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʚʠʜʽʚ  Lonicera caprifolium L. ï 16 

ʜʥʽʚ, Schisandra chinensis (Tutcz.) Baill. ï 18 ʜʥʽʚ, Menispermum dauricum DC ï 

60 ʜʥʽʚ, Lonicera brownie  çDropmore Scarletè - 147 ʜʥʽʚ,  Akebia quinata (Houtt.) 

Decne) -  4 ʜʥʽ. 

¶ ʚʝʩʥʷʥʦ ï ʣʽʪʥʽ ( ʢʽʥʝʮʴ ʪʨʘʚʥʷ ï ʯʝʨʚʝʥʴ ) 12% Actinidia arguta (Sieb. et 

Zucc.) Planch ex Miq. - 25 ʜʥʽʚ, Clematis Jackmannii Moore ï 50 ʜʥʽʚ, Clematis 

viticella çɸʡ-ʅʦʨè - 69 ʜʥʽʚ, Celastrus scandens L. ï 15 ʜʥʽʚ, Actinidia kolomicta 

(Rupr.) Maxim. -  19 ʜʥʽʚ. 

¶ ʣʽʪʥʽ (ʯʝʨʚʝʥʴ ï ʩʝʨʧʝʥʴ) 67% Ampelopsis japonica (Thunb.) Makino. -  

92 ʜʥʽ, Clematis vitalba L.  ï 77 ʜʥʽʚ, Rosa x hybrid. hort - 33 ʜʥʽ, Lathyrus 

magalanthus Steud. ï 92 ʜʥʽ, Campsis rad c̔ans (L.) Seam ï 71 ʜʝʥʴ, Echinocystis 

lobata (Michx.) Torr. et Gray. ï 63ʜʥʽ,  Lonicera periclimenum L. ï 33 ʜʥʽ, 

Polygonum baldschuanicum L.  - 67 ʜʥʽʚ, Clematis heracleifolia DC ï 77 ʜʥʽʚ, 

Lonicera x heckrattii Rehd. çAmerican beatyè - 49 ʜʥʽʚ, Clematis Jackmannii  

Moore çɽʣʝʛʽʷè - 22 ʜʥʽ, Parthenocissus quinquefolia Planch. ï 40 ʜʥʽʚ, 

Parthenocissus tricuspidata f. Bura ï 21 ʜʥʴ, Ipomoea purpurea (L.) Roth. (ʩʫʤʽʰ) 

ï 41ʜʝʥʴ, Clematis chinensis Osbeck. çʂʦʨʝʡʩʴʢʘ ʢʨʘʩʫʥʷè - 75 ʜʥʽʚ, Ipomoea 

tricolor L. çʉʢʘʨʣʝʪè - 67 ʜʥʽʚ,  Ipomoea purpurea (L.) Roth. çʄʽʣʢʽ ʚʝʡè - 71 

ʜʝʥʴ, Ipomoea tricolor L. çʉʠʥʷ ʟʽʨʢʘè - 41 ʜʝʥʴ,  Ipomoea purpurea (L.) Roth. 

çɸʨʣʝʢʽʥè - 38 ʜʥʽʚ, Ipomoea purpurea (L.) Roth. çɹʣʶʜʮʝè - 38 ʜʥʽʚ, Ipomoea 

purpurea (L.) Roth. çScarlett O'Haraè - 38 ʜʥʽʚ, Ipomoea purpurea (L.) Roth. 

çʇʫʨʧʫʨʦʚʘ ʟʽʨʢʘè - 39 ʜʥʽʚ, Cucurbita pepo L. ï 71 ʜʝʥʴ,  Cucurbita pepo L. 

çɹʝʡʙʽ ɹʫè - 37 ʜʥʽʚ,  Cucurbita pepo L. çɻʨʠʙʦʯʦʢè - 31 ʜʝʥʴ, Mina lobata L. ï 

57 ʜʥʽʚ, Phaseolus coccineus L. ï 57 ʜʥʽʚ, Phaseolus coccineus L. var. ʘlbiflorus ï 

68 ʜʥʽʚ. 
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¶  ʣʽʪʥʴʦ ï ʦʩʽʥʥʽ (ʢʽʥʝʮʴ ʩʝʨʧʥʷ ï ʞʦʚʪʝʥʴ ) 9% Cobaea scandens Cav. ï 

22 ʜʥʽ, Quamoclit pennata (Desr.) Bojer. çʂʘʨʜʽʥʘʣʽʩè - 39 ʜʥʽʚ,  Ipomoea tricolor 

L. çɻʦʣʫʙʘ ʣʘʢʫʥʘè - 32 ʜʥʽ,  Mina lobata L. çɯʩʧʘʥʩʴʢʠʡ ʧʨʘʧʦʨè - 43 ʜʥʽ. 

ʂʣʽʤʘʪʠʯʥʽ ʬʘʢʪʦʨʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʘʟʠ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ. ʊʘʢʠʡ ʚʧʣʠʚ 

ʯʽʪʢʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʥʘ (ʨʠʩ. 2), ʟʽ ʟʤʽʥʦʶ ʢʣʽʤʘʪʫ ʟʤʝʥʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʚ 

ʚʝʩʥʷʥʦʛʦ, ʚʝʩʥʷʥʦ-ʣʽʪʥʴʦʛʦ ʧʝʨʽʦʜʽʚ ʮʚʽʪʽʥʥʷ, ʘʣʝ ʟʙʽʣʴʰʫʻʪʴʩʷ ʯʠʩʣʦ ʨʦʩʣʠʥ 

ʽʟ ʣʽʪʥʽʤ ʧʝʨʽʦʜʦʤ ʢʚʽʪʫʚʘʥʥʷ. 

 

ʈʠʩ. 2. ɼʠʥʘʤʽʢʘ ʬʝʥʦʩʧʝʢʪʨʫ ʮʚʽʪʽʥʥʷ ʣʽʘʥ 2011ï2013 ʨʨ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʴ ʟʘ ʚʠʪʢʠʤʠ ʨʦʩʣʠʥʘʤʠ ʚʠʷʚʣʝʥʦ, ʱʦ ʚʦʥʠ ʻ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʜʣʷ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʚ ʨʝʛʽʦʥʽ ʽ ʟʘʚʜʷʢʠ ʩʚʦʾʤ ʙʽʦʝʢʦʣʦʛʽʯʥʠʤ 

ʚʣʘʩʪʠʚʦʩʪʷʤ ʪʘ ʜʝʢʦʨʘʪʠʚʥʽʩʪʶ ʧʽʜ ʯʘʩ ʮʚʽʪʽʥʥʷ ʪʘ ʚʧʨʦʜʦʚʞ ʚʝʛʝʪʘʮʽʡʥʦʛʦ 

ʧʝʨʽʦʜʫ, ʤʦʞʫʪʴ ʙʫʪʠ ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʫ ʨʽʟʥʽ ʪʠʧʠ ʩʘʜʦʚʦ-ʧʘʨʢʦʚʠʭ ʢʦʤʧʦʟʠʮʽʡ 

ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ. ʅʘ ʜʘʥʠʡ ʯʘʩ ʧʨʦʜʦʚʞʫʶʪʴʩʷ ʨʦʙʦʪʠ ʧʦ ʚʚʝʜʝʥʥʶ ʚ 

ʢʦʣʝʢʮʽʾ ʥʦʚʠʭ ʚʠʜʽʚ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ. ʂʦʣʝʢʮʽʷ ʤʘʻ ʥʘʫʢʦʚʦ-

ʧʽʟʥʘʚʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʫʯʥʽʚ, ʩʪʫʜʝʥʪʽʚ ʡ ʧʨʦʚʽʜʥʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ ʨʽʟʥʠʭ 

ʛʘʣʫʟʝʡ ʦʭʦʨʦʥʠ ʧʨʠʨʦʜʠ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʥʘʚʯʘʣʴʥʘ ʙʘʟʘ ʧʨʠ 

ʜʦʩʣʽʜʞʝʥʥʽ ʧʠʪʘʥʴ ʽʥʪʨʦʜʫʢʮʽʾ, ʩʣʫʞʠʪʴ ʛʝʥʦʬʦʥʜʦʤ ʜʣʷ ʨʦʟʨʦʙʢʠ ʝʢʩʧʦʟʠʮʽʾ 

çʉʘʜ ʣʽʘʥè. 
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ʩʤʪ ʉɸɼ ʉʋʄʉʔʂʆɻʆ ʈɸʁʆʅʋ ʉʋʄʉʔʂʆɰ ʆɹʃɸʉʊɯ  
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ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɸ. ʉ. ʄʘʢʘʨʝʥʢʘ 

 

ʇʪʘʭʠ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ  ʚʧʝʨʰʝ ʧʦʯʘʣʠ ʚʠʚʯʘʪʠʩʷ  ʄ. ɭ. ʄʘʪʚʽʻʥʢʦʤ ʟ 

60-ʭ ʨʦʢʽʚ ʍʍ ʩʪʦʣʽʪʪʷ [1]. ʅʘʨʘʟʽ ʚʠʜʦʚʠʡ ʩʢʣʘʜ ʉʫʤʱʠʥʠ ʚ ʮʽʣʦʤʫ ʚʽʜʦʤʠʡ 

ʜʦʩʠʪʴ ʜʦʙʨʝ [2]. ʎʝ ʚʽʜʥʦʩʠʪʴʩʷ ʽ ʜʦ ʧʪʘʭʽʚ ʉʫʤʩʴʢʦʛʦ ʨʘʡʦʥʫ. ʇʨʦʪʝ ʫ 

ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʥʝʤʘʻ ʞʦʜʥʦʛʦ ʟʛʘʜʫʚʘʥʥʷ ʧʨʦ ʚʦʜʥʦ-ʙʦʣʦʪʥʠʭ ʧʪʘʭʽʚ 

ʩʪʘʚʢʽʚ ʩʝʣʠʱʘ ʉʘʜ ʉʫʤʩʴʢʦʛʦ ʨʘʡʦʥʫ, ʷʢʽ ʟʘʡʤʘʶʪʴ ʜʦʩʠʪʴ ʚʝʣʠʢʫ  ʧʣʦʱʫ.  

ʄʝʪʦʶ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʻ ʚʠʚʯʝʥʥʷ ʚʠʜʦʚʦʛʦ ʪʘ ʢʽʣʴʢʽʩʥʦʛʦ ʩʢʣʘʜʫ 

ʚʦʜʥʦ - ʙʦʣʦʪʥʠʭ ʧʪʘʭʽʚ ʩʪʘʚʢʽʚ ʩʝʣʠʱʘ ʉʘʜ ʉʫʤʩʴʢʦʛʦ ʨʘʡʦʥʫ. 

ʅʘʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʫ ʚʩʽ ʩʝʟʦʥʠ 2015-2017 ʨʨ.  ʥʘ ʜʝʩʷʪʠ 

ʨʠʙʦʨʦʟʚʦʜʥʷʭ ʩʪʘʚʢʘʭ ʚ ʦʢʦʣʠʮʷʭ ʩʝʣʠʘɦ ʉʘʜ.  

ʉʝʨʝʜʥʷ ʛʣʠʙʠʥʘ ʩʪʘʚʢʽʚ ʩʪʘʥʦʚʠʪʴ 0.5 ʤ. ʇʦ ʙʝʨʝʛʘʤ ʩʪʘʚʢʽʚ ʨʦʟʪʘʰʦʚʘʥʽ 

ʟʘʨʦʩʣʽ ʦʯʝʨʝʪʫ ʟʚʠʯʘʡʥʦʛʦ, ʨʦʛʦʟʽʚ ʚʫʟʴʢʦʣʠʩʪʦʛʦ ʪʘ ʰʠʨʦʢʦʣʠʩʪʦʛʦ, ʘʾʨʫ ʪʘ 

ʨʽʟʥʠʭ ʚʠʜʽʚ ʦʩʦʢ. ʊʘʢʦʞ ʻ ʣʽʩ ʟ ʚʽʣʴʭʠ ʯʦʨʥʦʾ (ʨʠʩ. 1). 
 

 

ʈʠʩ. 1. ʂʘʨʪʘ ʨʘʡʦʥʫ ʜʦʩʣʽʜʞʝʥʴ. ʄʘʩʰʪʘʙ: 1:200.  

ʋʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ:  ʉʘʜ ï ʩʤʪ ʉʘʜ; ʣʽʩ ï ʣʽʩ ʟ ʚʽʣʴʭʠ ʯʦʨʥʦʾ; ˉ1ï10 ï 

ʩʪʘʚʢʠ. 
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ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ɿʘ ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʷʚʣʝʥʦ 15 ʚʠʜʽʚ 

ʧʪʘʭʽʚ ʽʟ 10 ʨʦʜʠʥ (ʪʘʙʣ. 1).ɯʟ ʥʠʭ 8 ʚʠʜʽʚ ʛʥʽʟʜʷʪʴʩʷ (ʣʝʙʽʜʴ ï ʰʠʧʫʥ, ʢʨʠʞʝʥʴ, 

ʣʠʩʢʘ, ʢʫʨʦʯʢʘ ʚʦʜʷʥʘ, ʢʨʷʯʦʢ ʨʽʯʢʦʚʠʡ, ʤʘʨʪʠʥ ʟʚʠʯʘʡʥʠʡ, ʦʯʝʨʝʪʷʥʢʘ ʚʝʣʠʢʘ, 

ʣʘʩʪʽʚʢʘ ʙʝʨʝʛʦʚʘ),  3 ʚʠʜʠ ʚʽʜʚʽʜʫʶʪʴ (ʯʘʧʣʷ ʩʽʨʘ, ʤʘʨʪʠʥ ʟʚʠʯʘʡʥʠʡ, ʢʨʷʯʦʢ 

ʨʽʯʢʦʚʠʡ) 6 ʚʠʜ̔ʚ ʟʘʣʽʪʥʽ (ʣʝʣʝʢʘ ʙʽʣʠʡ, ʣʫʥʴ ʙʦʣʦʪʷʥʠʡ, ʢʘʥʶʢ ʟʚʠʯʘʡʥʠʡ, 

ʦʨʣʘʥ-ʙʽʣʦʭʚʽʩʪ, ʞʫʨʘʚʝʣʴ ʩʽʨʠʡ, ʨʠʙʘʣʦʯʢʘ). 

ʉʝʨʝʜ ʛʥʽʟʜʦʚʠʭ ʚʠʜʽʚ ʟʘ ʯʠʩʝʣʴʥʽʩʪʶ ʜʦʤʽʥʫʻ ʦʯʝʨʝʪʷʥʢʘ ʚʝʣʠʢʘ ʪʘ 

ʣʘʩʪʽʚʢʘ ʙʝʨʝʛʦʚʘ (ʧʦ 13 ʧʘʨ ʢʦʞʥʦʛʦ ʚʠʜʫ). ʉʝʨʝʜ ʚʽʜʚʽʜʫʶʯʠʭ ʧʪʘʭʽʚ ʧʦ 

ʯʠʩʝʣʴʥʦʩʪʽ ʘʙʩʦʣʶʪʥʦ ʧʝʨʝʚʘʞʘʻ ʢʨʷʯʦʢ ʨʽʯʢʦʚʠʡ ï ʚ ʦʢʨʝʤʽ ʜʥʽ ʤʥʦʶ 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʟʛʨʘʾ ʜʦ 400 ʦʩʦʙʠʥ.  

ʉʝʨʝʜ ʟʫʩʪʨʽʥʫʪʠʭ ʧʪʘʭʽʚ 6 ʚʠʜʽʚ ʤʘʶʪʴ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʡ ʩʪʘʪʫʩ, ʽʟ ʥʠʭ 

2 ʚʠʜʠ (ʞʫʨʘʚʝʣʴ ʩʽʨʠʡ, ʦʨʣʘʥ-ʙʽʣʦʭʚʽʩʪ) ʟʘʥʝʩʝʥʽ ʜʦ ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ ʋʢʨʘʾʥʠ 

[4] ʽ 4 ʚʠʜʠ (ʣʝʣʝʢʘ ʙʽʣʠʡ, ʢʨʷʯʦʢ ʨʽʯʢʦʚʠʡ, ʯʘʧʣʷ ʩʽʨʘ ʪʘ ʣʝʙʽʜʴ-ʰʠʧʫʥ) 

ʟʘʥʝʩʝʥʽ ʜʦ ʆʬʽʮʽʡʥʦʛʦ ʧʝʨʝʣʽʢʫ ʨʝʛʽʦʥʘʣʴʥʦ ʨʽʜʢʽʩʥʠʭ ʪʚʘʨʠʥ ʉʫʤʩʴʢʦʾ 

ʦʙʣʘʩʪʽ [3]. ʅʘ ʩʪʘʚʢʫ ˉ1 ʛʥʽʟʜʷʪʴʩʷ ʧʪʘʭʠ 5 ʚʠʜʽʚ (ʢʨʠʞʝʥʴ, ʣʠʩʢʘ, ʢʫʨʦʯʢʘ 

ʚʦʜʷʥʘ, ʢʨʷʯʦʢ ʨʽʯʢʦʚʠʡ, ʦʯʝʨʝʪʷʥʢʘ ʚʝʣʠʢʘ).   

ʊʘʙʣʠʮʷ 1 

ɺʠʜʦʚʠʡ ʩʢʣʘʜ ʧʪʘʭ̔ʚ ʩʪʘʚʢʽʚ ʨʘʡʦʥʫ ʜʦʩʣʽʜʞʝʥʴ 

ˉ 

ʟ/ʧ 
ɺʠʜ 

ʆʭʦʨʦʥʥʠʡ 

ʩʪʘʪʫʩ 

ʍʘʨʘʢʪʝʨ 

ʧʝʨʝʙʫʚʘʥʥʷ 
ʂʽʣʴʢʽʩʪʴ 

1 Ardea cinerea ʇʈʈʊ ɺʽʜʚʽʜʫʚʘʯ 5 ʦʩʦʙʠʥ 

2 Ciconia ciconia ʇʈʈʊ ɿʘʣʽʪʥʠʡ 1 ʦʩʦʙʠʥ 

3 Anas platyrhynchos  ɻʥʽʟʜʦʚʠʡ 5 ʧʘʨ 

4 Cygnus olor ʇʈʈʊ ɻʥʽʟʜʦʚʠʡ 1 ʧʘʨʘ 

5 Circus aeruginosus  ɿʘʣʽʪʥʠʡ 2 ʦʩʦʙʠʥ 

6 Buteo buteo  ɿʘʣʽʪʥʠʡ 1 ʦʩʦʙʠʥ 

7 Haliaeetus albicilla ʏʂʋ ɿʘʣʽʪʥʠʡ 3 ʦʩʦʙʠʥ 

8 Grus grus ʏʂʋ ɿʘʣʽʪʥʠʡ 1 ʦʩʦʙʠʥ 

9 Fulica atra  ɻʥʽʟʜʦʚʠʡ 6 ʧʘʨ 

10 Gallinula chloropus  ɻʥʽʟʜʦʚʠʡ 2 ʧʘʨʠ 

11 
Larus ridibundus  

ɻʥʽʟʜʦʚʠʡ, 

ʚʽʜʚʽʜʫʚʘʯ 
4 ʧʘʨʠ 

12 
Sterna hirundo ʇʈʈʊ 

ɻʥʽʟʜʦʚʠʡ, 

ʚʽʜʚʽʜʫʚʘʯ 
4 ʧʘʨʠ 

13 Alcedo atthis  ɿʘʣʽʪʥʠʡ 1 ʦʩʦʙʠʥ 

14 Riparia riparia  ɻʥʽʟʜʦʚʠʡ 13 ʧʘʨ 

15 Acrocephalus 

arundinaceus 
 ɻʥʽʟʜʦʚʠʡ 13ʧʘʨ 

ʇʨʠʤʽʪʢʘ: ʏʂʋ ï ʏʝʨʚʦʥʘ ʢʥʠʛʘ ʋʢʨʘʾʥʠ [4], ʇʈʈʊ ï ʆʬʽʮʽʡʥʠʡ ʧʝʨʝʣʽʢ 

ʨʝʛʽʦʥʘʣʴʥʦ ʨʽʜʢʽʩʥʠʭ ʪʚʘʨʠʥ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ [3]. 
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ʅʘ ʩʪʘʚʢʫ ˉ 2 ʛʥʽʟʜʷʪʴʩʷ ʧʪʘʭʠ 3 ʚʠʜʽʚ (ʣʝʙʽʜʴ ï h ʠʧʫʥ, ʣʠʩʢʘ ʪʘ ʤʘʨʪʠʥ 

ʟʚʠʯʘʡʥʠʡ). 

ʅʘ ʩʪʘʚʢʫ ˉ 3 ʛʥʽʟʜʷʪʴʩʷ 4 ʚʠʜʠ (ʣʠʩʢʘ, ʢʨʷʯʦʢ ʨʽʯʢʦʚʠʡ, ʣʘʩʪʽʚʢʘ 

ʙʝʨʝʛʦʚʘ ʪʘ ʤʘʨʪʠʥ ʟʚʠʯʘʡʥʠʡ.  

ʅʘ ʩʪʘʚʢʘʭ ˉ 7 ʪʘ ˉ 10 ʛʥʽʟʜʠʪʴʩʷ ʦʯʝʨʝʪʷʥʢʘ ʚʝʣʠʢʘ. 

ɺʠʩʥʦʚʢʠ. 

ʈʠʙʦʨʦʟʚʦʜʥʽ ʩʪʘʚʢʠ ʩʝʣʠʱʘ ʉʘʜ ʉʫʤʩʴʢʦʛʦ ʨʘʡʦʥʫ ʤʘʶʪʴ ʚʘʞʣʠʚʝ 

ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʨʦʞʠʚʘʥʥʷ, ʞʠʚʣʝʥʥʷ, ʧʨʦʣʴʦʪʫ ʪʘ ʚʽʜʧʦʯʠʥʢʫ ʚʦʜʥʦ-ʙʦʣʦʪʥʠʭ 

ʧʪʘʭʽʚ. 

ʏʠʩʝʣʴʥʽʩʪʴ ʛʥʽʟʜʦʚʠʭ ʚʠʜʽʚ ʽ ʚʠʜʽʚ-ʚʽʜʚʽʜʫʚʘʯʠʚ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʧʨʷʤʦ 

ʧʨʦʧʦʨʮʽʡʥʦʤʫ ʟʚôʷʟʢʫ ʽʟ ʨʦʟʤʽʨʘʤʠ ʚʦʜʦʡʤ ʪʘ ʩʪʫʧʝʥʝʤ ʟʘʨʦʩʪʘʥʥʷ ʾʭ ʚʦʜʥʦ-

ʙʦʣʦʪʥʦʶ ʨʦʩʣʠʥʥʽʩʪʶ. 
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ʜʦʚʢʽʣʣʷ. ʅʘʧʨʠʢʣʘʜ, ʢʦʥʶʰʠʥʘ ʧʦʚʟʫʯʘ (Trifolium repens L., ʜʘʣʽ T. repens) ʷʢ 

ʪʠʧʦʚʠʡ ʩʠʥʘʥʪʨʦʧʥʠʡ ʚʠʜ ʪʨʘʚôʷʥʠʩʪʠʭ ʨʦʩʣʠʥ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʪʘ ˇʨʫʥʪʽʚ.  

ʈʦʩʽʡʩʴʢʘ ʜʦʩʣʽʜʥʠʮʷ ʊ. ɸ. ɻʦʨʰʢʦʚʘ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ T. repens ï h ʠʨʦʢʦ 

ʧʦʰʠʨʝʥʘ ʪʨʘʚôʷʥʠʩʪʘ ʨʦʩʣʠʥʘ ʫ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ, ʷʢʘ ʜʦʙʨʝ ʧʨʠʩʪʦʩʦʚʫʻʪʴʩʷ 

ʜʦ ʨʽʟʥʠʭ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ. ʄʦʞʝ ʙʫʪʠ ʙʽʦʽʥʜʠʢʘʮʽʡʥʠʤ ʦʙôʻʢʪʦʤ ʚ ʫʤʦʚʘʭ 

ʜʝʢʽʣʴʢʦʭ ʚʠʜʽʚ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʛʦ, 
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ʨʝʢʨʝʘʮʽʡʥʦʛʦ, ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ) ʯʝʨʝʟ ʪʝ, ʱʦ ʤʘʻ ʚʝʣʠʢʫ ʯʠʩʝʣʴʥʽʩʪʴ, ʤʦʞʝ 

ʨʦʩʪʠ ʥʘ ʦʜʥʽʡ ʡ ʪʽʡ ʩʘʤʽʡ ʪʝʨʠʪʦʨʽʾ ʙʘʛʘʪʦ ʨʦʢʽʚ, ʧʨʦʪʷʛʦʤ ʚʝʛʝʪʘʪʠʚʥʦʛʦ 

ʩʝʟʦʥʫ ʰʚʠʜʢʦ ʧʨʦʭʦʜʠʪʴ ʟʤʽʥʫ ʬʝʥʦʬʘʟ. ɿʘ ʜʦʧʦʤʦʛʦʶ T. repens ʥʝʶ ʙʫʣʘ 

ʧʨʦʚʝʜʝʥʘ ʙʽʦʽʥʜʠʢʘʮʽʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʦʨʫʰʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʤ. ʆʙʥʽʥʩʴʢ. ɿʦʢʨʝʤʘ, ʚʠʟʥʘʯʘʣʘʩʷ ʩʝʨʝʜʥʷ ʤʘʩʘ ʣʠʩʪʷ ʪʘ ʧʘʛʦʥʽʚ, 

ʩʝʨʝʜʥʷ ʜʦʚʞʠʥʘ ʯʝʨʝʰʢʘ ʣʠʩʪʢʘ ʪʘ ʢʚʽʪʢʦʥʦʩʘ, ʚʠʚʯʘʣʠʩʷ ʨʦʟʤʽʨʠ ʪʘ ʤʘʩʘ 

ʩʫʮʚʽʪʴ, ʢʽʣʴʢʽʩʪʴ ʢʚʽʪʦʢ ʫ ʩʫʮʚʽʪʪʷʭ, ʧʽʜʨʘʭʦʚʫʚʘʣʦʩʷ ʯʠʩʣʦ ʣʠʩʪʢʽʚ, ʙʽʯʥʠʭ 

ʧʘʛʦʥʽʚ ʽ ʢʚʽʪʦʢ ʥʘ ʜʽʣʷʥʮʽ ʦʩʥʦʚʥʦʛʦ ʧʘʛʦʥʘ ʜʦʚʞʠʥʦʶ 10 ʩʤ, ʯʠʩʣʦ ʬʝʥʽʚ ʟʘ 

ʬʦʨʤʘʤʠ ʨʠʩʫʥʢʘ çʩʠʚʦʾè ʧʣʷʤʠ ʥʘ ʣʠʩʪʢʫ, ʚʠʟʥʘʯʘʣʘʩʷ ʩʝʨʝʜʥʷ ʧʣʦʱʘ ʣʠʩʪʢʘ, 

ʜʦʩʣʽʜʞʫʚʘʣʘʩʷ ʩʪʝʨʠʣʴʥʽʩʪʴ ʧʠʣʢʫ ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ ʟʤʽʥʠ ʩʭʦʞʦʩʪʽ ʥʘʩʽʥʥʷ, ʚʠʩʦʪʠ ʽ ʤʘʩʠ 

ʧʨʦʨʦʩʪʢʽʚ, ʜʦʚʞʠʥʠ ʢʦʨʝʥʽʚ ʧʨʦʨʦʩʪʢʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʫʧʝʥʷ ʟʘʙʨʫʜʥʝʥʥʷ 

ˇʨʫʥʪʫ ʪʦʱʦ [2]. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʧʫʣʷʮʽʡ Trifolium repens L. ʟʘ ʦʟʥʘʢʦʶ çʨʠʩʫʥʢʘ 

çʩʠʚʦʾè ʧʣʷʤʠè ʥʘ ʣʠʩʪʢʫ, ʧʨʦʚʝʜʝʥʦʛʦ ɺ. ɯ. ʅʘʭʘʻʚʦʶ, ɸ. ɺ. ʈʫʙʮʦʚʦʶ ʪʘ 

ʊ. ɺ. ʆʣʝʢʩʘʥʜʨʦʚʦʶ ʫ ʤ. ʆʤʩʴʢ, ʧʦʢʘʟʘʣʠ, ʱʦ ʚʩʽ ʜʦʩʣʽʜʞʝʥʽ ʤʽʩʴʢʽ ʧʦʧʫʣʷʮʽʾ, 

ʚʢʣʶʯʘʶʯʠ ʪʽ, ʱʦ ʨʦʩʪʫʪʴ ʫ ʧʘʨʢʦʚʠʭ ʟʦʥʘʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʝʣʠʢʦʶ ʯʘʩʪʦʪʦʶ 

ʤʫʪʘʥʪʥʠʭ ʛʝʥʦʪʠʧʽʚ, ʱʦ ʚʠʷʚʣʷʻʪʴʩʷ ʫ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʬʝʥʽʚ ʬʦʨʤʠ, ʨʦʟʤʽʨʫ, 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʘʙʘʨʚʣʝʥʥʷ çʩʠʚʦʾè ʧʣʷʤʠ.  

ɯʥʰʠʤʠ ʨʦʩʽʡʩʴʢʠʤʠ ʫʯʝʥʠʤʠ ï ʈ. ʈ. ɺʘʣʽʻʚʠʤ, ʆ. ʄ. ʗʢʦʚʣʻʚʦʶ ʪʘ ʆ. ʉ. 

ʄʦʯʘʣʦʚʠʤ, ʟʜʽʡʩʥʝʥʠʡ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʚʥʫʪʨʽʰʥʴʦ- ʽ ʤʽʞʧʦʧʫʣʷʮʽʡʥʽʡ 

ʤʽʥʣʠʚʦʩʪʽ T. repens ʟʘ ʦʟʥʘʢʦʶ ʥʘʷʚʥʦʩʪʽ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʬʦʨʤʠ çʩʠʚʦʾè 

ʧʣʷʤʠ ʥʘ ʣʠʩʪʢʫ ʨʦʩʣʠʥ, ʟʽʙʨʘʥʠʭ ʥʘ ʪʝʨʠʪʦʨʽʾ ʤ ʋʬʠ ʪʘ ʨʷʜʫ ʨʘʡʦʥʽʚ 

ʈʝʩʧʫʙʣʽʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʨʽʟʥʠʤʠ ʝʢʦʣʦʛʽʯʥʠʤʠ 

ʫʤʦʚʘʤʠ [1]. ʁʦʛʦ ʨʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ ʟʘʣʝʞʥʽʩʪʴ ʩʪʫʧʝʥʷ ʧʦʣʽʤʦʨʬʽʟʤʫ T. 

repens ʟʘ ʜʘʥʦʶ ʦʟʥʘʢʦʶ ʚʽʜ ʚʽʢʫ ʧʦʧʫʣʷʮʽʾ ʪʘ ʚʧʣʠʚʫ ʙʘʛʘʪʴʦʭ ʝʢʦʣʦʛʽʯʥʠʭ 

ʬʘʢʪʦʨʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ ʘʥʪʨʦʧʦʛʝʥʥʠʭ. ʊʘʢ, ʫ ʧʘʩʦʚʠʱʥʠʭ ʧʦʧʫʣʷʮʽʷʭ 

ɼʫʚʘʥʩʴʢʦʛʦ ʽ ʅʫʨʽʤʘʥʽʚʩʴʢʦʛʦ ʨʘʡʦʥʽʚ, ʱʦ ʚʚʘʞʘʶʪʴʩʷ ʚʽʜʥʦʩʥʦ ʝʢʦʣʦʛʽʯʥʦ 

ʯʠʩʪʠʤʠ, ʥʠʤʠ ʙʫʣʦ ʚʠʷʚʣʝʥʦ 5-7 ʛʝʥʦʪʠʧʽʚ ʟ ʨʽʟʥʠʤ ʨʠʩʫʥʢʦʤ çʩʠʚʦʾè ʧʣʷʤʠ 

ʥʘ ʣʠʩʪʢʘʭ ʨʦʩʣʠʥ, ʘ ʥʘ ʪʝʨʠʪʦʨʽʷʭ ʤ. ʋʬʠ (ʂʽʨʦʚʩʴʢʠʡ, ʂʘʣʽʥʽʥʩʴʢʠʡ ʪʘ 

ʋʬʠʤʩʴʢʠʡ ʨʘʡʦʥʠ), ʟʘʙʨʫʜʥʝʥʠʭ ʚʠʭʣʦʧʥʠʤʠ ʛʘʟʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʚʠʢʠʜʘʤʠ ʥʘʬʪʦʭʽʤʽʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ï 10-12 ʛʝʥʦʪʠʧʽʚ [3]. ʅʘ 

ʜʫʤʢʫ ʈ. ʈ. ʗʢʦʚʣʻʚʘ  ʫ ʧʨʠʨʦʜʥʠʭ ʧʦʧʫʣʷʮʽʷʭ T. repens ʜʽʻ ʨʫʰʽʡʥʠʡ ʜʦʙʽʨ, 

ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʯʘʩʪʦʪʠ ʚʠʥʠʢʥʝʥʥʷ ʦʢʨʝʤʠʭ ʛʝʥʦʪʠʧʽʚ, 

ʧʨʠʯʠʥʦʶ ʯʦʛʦ ʤʦʞʫʪʴ ʙʫʪʠ ʘʥʪʨʦʧʦʛʝʥʥʠʡ ʪʠʩʢ ʥʘ ʩʝʨʝʜʦʚʠʱʝ ʘʙʦ 

ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʥʦʨʤʠ ʝʢʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ: ʨʝʞʠʤʫ ʦʩʚʽʪʣʝʥʥʷ, ʚʽʜʢʨʠʪʦʩʪʽ 

ʧʨʦʩʪʦʨʫ ʜʣʷ ʟʘʧʠʣʶʚʘʯʽʚ, ʨʝʞʠʤʫ ʚʦʣʦʛʦʩʪʽ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʧʽʜ ʯʘʩ 

ʨʦʩʪʫ ʣʠʩʪʷ ʪʦʱʦ. 
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ʆʪʞʝ, ʚʩʪʘʥʦʚʣʝʥʝ ʨʷʜʦʤ ʨʦʩʽʡʩʴʢʠʭ ʜʦʩʣʽʜʥʠʢʽʚ ʽʩʥʫʚʘʥʥʷ ʛʝʥʝʪʠʯʥʦʛʦ 

ʧʦʣʽʤʦʨʬʽʟʤʫ ʫ ʧʦʧʫʣʷʮʽʷʭ Trifolium repens L. ʟʘ ʨʽʟʥʠʤʠ ʦʟʥʘʢʘʤʠ, ʦʙʫʤʦʚʣʶʻ 

ʛʝʥʝʪʠʯʥʫ ʧʣʘʩʪʠʯʥʽʩʪʴ ʚʠʜʫ, ʧʽʜʚʠʱʫʻ ʾʭ ʧʨʠʩʪʦʩʦʚʘʥʽʩʪʴ ʜʦ ʩʝʨʝʜʦʚʠʱʘ 

ʽʩʥʫʚʘʥʥʷ. ʎʝ ʚʢʘʟʫʻ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʥʫʪʨʽʰʥʴʦʧʦʧʫʣʷʮʽʡʥʦʾ 

ʤʽʥʣʠʚʦʩʪʽ ʦʟʥʘʢ ʚʠʜʫ, ʟʦʢʨʝʤʘ ʬʦʨʤʠ, ʟʘʙʘʨʚʣʝʥʥʷ, ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʠʨʘʞʝʥʥʷ, 

ʨʦʟʤʽʨʫ, ʨʦʟʪʘʰʫʚʘʥʥʷ  çʩʠʚʦʾè ʧʣʷʤʠ ʥʘ ʣʠʩʪʢʫ,  ʜʣʷ ʙʽʦʽʥʜʠʢʘʮʽʾ ʜʦʚʢʽʣʣʷ. 
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ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɸ. ʉ. ʄʘʢʘʨʝʥʢʘ 

 

ɺ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʫ ʟʚôʷʟʢʫ ʟ ʧʦʩʠʣʝʥʥʷʤ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʧʨʠʨʦʜʫ, ʦʩʦʙʣʠʚʦʾ ʚʘʞʣʠʚʦʩʪʽ ʥʘʙʫʚʘʶʪʴ ʧʨʦʙʣʝʤʠ ʚʠʚʯʝʥʥʷ i ʦʭʦʨʦʥʠ 

ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʨiʯʢʦʚʠʭ ʜʦʣʠʥ. ʗʢ ʚʽʜʦʤʦ, ʨʦʩʣʠʥʥʠʡ ʧʦʢʨʠʚ ʚiʜiʛʨʘʻ 

ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʝʢʦʩʠʩʪʝʤ. ʊʦʤʫ ʚʠʨʽʰʝʥʥʷ ʧʠʪʘʥʥʷ 

ʢʦʥʢʨʝʪʥʦʛʦ ʨʝʛiʦʥʫ ʥʝ ʤʦʞʣʠʚʝ ʙʝʟ ʧʦʧʝʨʝʜʥʴʦʾ ʦʮʽʥʢʠ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ, ʟʤiʥ 

ʪʘ ʧʨʦʛʥʦʟiʚ ʥʘ ʬʣʦʨʠʩʪʠʯʥʦʤʫ, ʬiʪʦʮʝʥʦʪʠʯʥʦʤʫ ʪʘ ʝʢʦʣʦʛʽʯʥʦʤʫ ʨʽʚʥʷʭ [4]. 

ɿʚʝʜʝʥʥʷ ʣʽʩʽʚ, ʦʩʫʰʝʥʥʷ ʙʦʣʽʪ ʪʘ ʥʘʜʤʽʨʥʦ ʚʝʣʠʢʘ ʯʘʩʪʢʘ ʨʦʟʦʨʘʥʠʭ 

ʟʝʤʝʣʴ ʥʘ ʚʦʜʦʟʙʦʨʽ ʟʨʦʙʠʣʠ ʥʘʰʽ ʚʦʜʦʡʤʠ ʙʝʟʟʘʭʠʩʥʠʤʠ ʧʝʨʝʜ ʟʨʦʩʪʘʶʯʠʤ 

ʚʧʣʠʚʦʤ ʘʢʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ. ʊʘʢʦʛʦ ʞ ʚʧʣʠʚʫ ʟʘʟʥʘʣʘ ʽ ʪʝʨʠʪʦʨʽʷ 

ʥʘʰʦʛʦ ʨʘʡʦʥʫ ʜʦʩʣʽʜʞʝʥʥʷ ï ʜʦʣʠʥʘ ʨ. ʍʦʨʦʣ ʫ ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʾ ʉʫʤʩʴʢʦʾ 

ʦʙʣʘʩʪʽ. 

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ, ʤʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʦʜʝʨʞʘʥʥʷ ʥʘʫʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʧʨʦ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʨʦʩʣʠʥʥʦʩʪʽ ʜʦʣʠʥʠ ʨ. ʍʦʨʦʣ ʫ ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʾ ʉʫʤʩʴʢʦʾ 

ʦʙʣʘʩʪʽ. 
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ʈʽʯʢʘ ʍʦʨʦʣ ʧʨʘʚʘ ʧʨʠʪʦʢʘ ʨ. ʇʩʝʣ, ʧʨʦʪʽʢʘʻ ʫ ʉʫʤʩʴʢʽʡ ʽ ʇʦʣʪʘʚʩʴʢʽʡ 

ʦʙʣʘʩʪʷʭ. ɿʘʛʘʣʴʥʘ ʜʦʚʞʠʥʘ ʨʽʯʢʠ ʚʽʜ ʚʠʪʦʢʫ ʜʦ ʛʠʨʣʘ ʩʪʘʥʦʚʠʪʴ 308 ʢʤ (ʚ 

ʤʝʞʘʭ ʉʫʤʱʠʥʠ ï 57 ʢʤ). ʇʣʦʱʘ ʚʦʜʦʟʙʽʨʥʦʛʦ ʙʘʩʝʡʥʫ ʍʦʨʦʣʫ ï 3 870 ʢʤĮ, 

ʧʦʭʠʣ ʨʽʯʢʠ 0,3 ʤ/ʢʤ. ɼʦʣʠʥʘ ʪʨʘʧʝʮʽʻʧʦʜʽʙʥʘ, ʯʘʩʪʦ ʘʩʠʤʝʪʨʠʯʥʘ, ʟʘʚʰʠʨ-

ʰʢʠ 10-12 ʢʤ, ʟ ʧʽʜʚʠʱʝʥʠʤʠ ʧʨʘʚʠʤʠ ʽ ʧʦʣʦʛʠʤʠ ʣʽʚʠʤʠ ʩʭʠʣʘʤʠ [17].  

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʥʦʾ ʪʝʨʠʪʦʨʽʾ, ʷʢ ʦʩʥʦʚʥʠʡ ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ 

ʤʘʨʰʨʫʪʥʠʡ ʤʝʪʦʜ.  ʄʘʨʰʨʫʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʣʷʛʘʣʠ ʯʝʨʝʟ ʫʩʶ ʧʽʜʜʦʩʣʽʜʥʫ 

ʪʝʨʠʪʦʨʽʶ, ʦʭʦʧʣʶʶʯʠ ʫʩʽ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʜʦʣʠʥʠ ʨ. ʍʦʨʦʣ ʙʽʦʪʦʧʠ [16].  

ʇʽʜ ʯʘʩ ʦʧʠʩʫ ʨʦʩʣʠʥʥʦʩʪʽ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ ʽ ʚʠʜʽʣʝʥʥʽ ʨʦʩʣʠʥʥʠʭ 

ʫʛʨʫʧʦʚʘʥʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʝʢʦʣʦʛʦ-ʬʽʪʦʮʝʥʦʪʠʯʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ 

ʨʦʩʣʠʥʥʦʩʪʽ ʋʢʨʘʾʥʠ ʽʟ ʨʷʜʦʤ ʟʤʽʥ ʽ ʜʦʧʦʚʥʝʥʴ ʧʦ ʦʢʨʝʤʠʭ ʪʠʧʘʭ ʨʦʩʣʠʥʥʦʩʪʽ, 

ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʨʘʥʽʰʝ ʨʦʙʦʪʘʭ [1; 6; 7; 15]. ɺʠʟʥʘʯʝʥʥʷ 

ʚʠʜʦʚʦʾ ʧʨʠʥʘʣʝʞʥʦʩʪʽ ʨʦʩʣʠʥ ʧʨʦʚʦʜʠʣʠ ʟʘ ʩʧʝʮʽʘʣʴʥʠʤʠ ʚʠʟʥʘʯʥʠʢʘʤʠ, 

ʟʚʝʜʝʥʥʷʤʠ ʬʣʦʨʠ ʋʢʨʘʾʥʠ [11].  

ʈʦʩʣʠʥʥʽʩʪʴ ʙʘʩʝʡʥʫ ʨ. ʍʦʨʦʣ, ʚʢʣʶʯʘʶʯʠ ʯʘʩʪʠʥʫ ʪʝʨʠʪʦʨʽʾ ʉʫʤʩʴʢʦʾ 

ʦʙʣʘʩʪʽ, ʜʦʩʣʽʜʞʫʚʘʣʠ ʃ. ʄ. ɻʦʤʣʷ, ɯ. ɺ. ɻʦʥʯʘʨʝʥʢʦ [3-5]. ɺʽʜʦʤʦʩʪʽ ʧʨʦ 

ʰʠʨʦʢʦʣʠʩʪʷʥʽ ʣʽʩʠ ʜʘʥʦʛʦ ʨʝʛʽʦʥʫ ʟʥʘʭʦʜʠʤʦ ʚ ʧʨʘʮʷʭ ʖ. ʈ. ʐʝʣʷʛʘ-ʉʦʩʦʥʢʘ 

[14]. ɿ 70-ʭ ʨʦʢʽʚ XX ʩʪ. ʪʝʨʠʪʦʨʽʶ ʜʦʣʠʥʠ ʨ. ʍʦʨʦʣ ʜʦʩʣʽʜʞʫʚʘʣʠ ʚʠʢʣʘʜʘʯʽ 

ʉʫʤʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ A. C. ʄʘʢʘʨʝʥʢʘ ʂ. ʂ. 

ʂʘʨʧʝʥʢʦ, ɸ. ʇ. ɺʘʢʘʣ, ʆ. ʉ. ʈʦʜʽʥʢʘ. ʅʠʤʠ ʚʠʷʚʣʝʥʽ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ 

ʨʽʜʢʽʩʥʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ [9; 12].  

ʅʝʦʙʭʽʜʥʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʽʩʥʫʶʯʽ ʥʘʫʢʦʚʽ ʧʫʙʣʽʢʘʮʽʾ ʤʘʶʪʴ ʬʨʘʛʤʝʥʪʘʨ-

ʥʠʡ ʭʘʨʘʢʪʝʨ, ʯʘʩʪʠʥʘ ʚʽʜʦʤʦʩʪʝʡ ʻ ʟʘʩʪʘʨʽʣʠʤʠ ʽ ʥʝ ʜʘʶʪʴ ʮʽʣʽʩʥʦʛʦ ʫʷʚʣʝʥʥʷ 

ʧʨʦ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ.  

ɿʘ ʛʝʦʙʦʪʘʥʽʯʥʠʤ ʨʘʡʦʥʫʚʘʥʥʷʤ ʋʢʨʘʾʥʠ ʪʝʨʠʪʦʨʽʾ ʜʦʣʠʥʠ ʨ. ʍʦʨʦʣ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ɭʚʨʘʟʽʡʩʴʢʽʡ ʩʪʝʧʦʚʽʡ ʦʙʣʘʩʪʽ, ʃʽʩʦʩʪʝʧʦʚʽ ʧʽʜʦʙʣʘʩʪʽ, ʚ 

ʋʢʨʘʾʥʩʴʢʽʡ ʣʽʩʦʩʪʝʧʦʚʽʡ ʧʽʜ ʧʨʦʚʽʥʮʽʾ ʽ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ɻʘʜʷʮʴʢʦ-

ʄʠʨʛʦʨʦʜʩʴʢʦʛʦ ʪʘ ɿʽʥʢʽʚʩʴʢʦ-ʈʝʰʝʪʠʣʽʚʩʴʢʦʛʦ ʛʝʦʙʦʪʘʥʽʯʥʠʭ ʨʘʡʦʥʽʚ 

ʈʦʤʝʥʩʴʢʦ-ʇʦʣʪʘʚʩʴʢʦʛʦ ʛʝʦʙʦʪʘʥʽʯʥʦʛʦ ʦʢʨʫʛʫ [2]. 

          ʌʽʪʦʮʝʥʦʪʠʯʥʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʜʦʣʠʥʠ ʨ. ʍʦʨʦʣ ʥʘ ʪʝʨʠʪʦʨʽʾ ʉʫʤʩʴʢʦʾ 

ʦʙʣʘʩʪʽ ʧʨʝʜʩʪʘʚʣʝʥʝ ʫʛʨʫʧʦʚʘʥʥʷʤʠ ʜʫʙʦʚʠʭ, ʷʩʝʥʦʚʠʭ, ʣʠʧʦʚʠʭ, ʙʝʨʝʟʦʚʠʭ, 

ʩʦʩʥʦʚʠʭ ʪʘ ʚʽʣʴʭʦʚʠʭ ʣʽʩʽʚ, ʚʝʨʙʦʚʠʭ ʽ ʪʦʧʦʣʝʚʠʭ ʧʝʨʝʣʽʩʢʽʚ, ʯʘʛʘʨʥʠʢʦʚʦʾ 

ʨʦʩʣʠʥʥʦʩʪʽ, ʦʩʪʝʧʥʝʥʠʭ, ʩʧʨʘʚʞʥʽʭ, ʪʦʨʬôʷʥʠʩʪʠʭ ʽ ʙʦʣʦʪʠʩʪʠʭ ʟʘʧʣʘʚʥʠʭ 

ʣʫʢ, ʙʦʣʽʪ ʣʽʩʦʚʠʭ, ʪʨʘʚôʷʥʠʭ ʦʩʦʢʦʚʠʭ ʽ  ʚʠʩʦʢʦʪʨʘʚʥʠʭ, ʩʧʨʘʚʞʥʴʦʾ ʚʦʜʥʦʾ ʪʘ 

ʧʦʚʽʪʨʷʥʦ-ʚʦʜʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ [1; 3-5; 14].           

ʃʽʩʦʚʘ ʨʦʩʣʠʥʥʽʩʪʴ ʨʘʡʦʥʫ ʜʦʩʣʽʜʞʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʜʝʙʽʣʴʰʦʛʦ 

ʫʛʨʫʧʦʚʘʥʥʷʤʠ ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʣʽʩʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʧʝʨʝʚʘʞʘʶʪʴ ʫʛʨʫʧʦʚʘʥʥʷ 

ʬʦʨʤʘʮʽʾ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ,  ʣʠʧʦʚʦ-ʜʫʙʦʚʠʭ ʪʘ ̫ʩʝʥʦʚʦ-ʜʫʙʦʚʠʭ ʣʽʩʽʚ. ʃʠʧʦʚʦ-

ʜʫʙʦʚʽ ʣʽʩʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʜʝʢʽʣʴʢʦʤʘ ʛʨʫʧʘʤʠ ʘʩʦʮʽʘʮʽʡ, ʩʝʨʝʜ ʷʢʠʭ ʥʘʡʙʽʣʴʰʽ 

ʧʣʦʱʽ ʟʘʡʤʘʻ ʣʠʧʦʚʦ-ʜʫʙʦʚʦ-ʚʦʣʦʩʠʩʪʦʦʩʦʢʦʚʘ ʘʩʦʮʽʘʮʽʷ. ʉʝʨʝʜ ʥʠʭ 

ʪʨʘʧʣʷʶʪʴʩʷ ʫʛʨʫʧʦʚʘʥʥʷ ʟ ʜʝʨʝʚʦʩʪʘʥʦʤ ʚʽʢʦʤ 110-120 ʨʦʢʽʚ. 
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ʊʘʢʦʞ ʟʥʘʯʥʽ ʧʣʦʱʽ ʟʘʡʤʘʶʪʴ ʣʠʧʦʚʦ-ʜʫʙʦʚʽ ʣʽʩʠ ʣʽʱʠʥʦʚʽ ʪʘ ʣʠʧʦʚʦ-

ʜʫʙʦʚʦ-ʷʛʣʠʮʝʚʽ ʣʽʩʠ. ʎʽ ʘʩʦʮʽʘʮʽʾ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʧʣʘʢʦʨʥʠʭ ʜʽʣʷʥʦʢ ʪʘ 

ʧʦʣʦʞʠʩʪʠʭ ʩʭʠʣʽʚ ʜʦʣʠʥʠ ʨ. ʍʦʨʦʣ. ʉʝʨʝʜʥʽ ʪʘ ʥʠʞʥʽ ʜʽʣʷʥʢʠ ʩʭʠʣʽʚ, ʘ ʪʘʢʦʞ 

ʜʥʠʱʘ ʙʘʣʦʢ, ʽʥʦʜʽ ʟʘʡʤʘʶʪʴ ʫʛʨʫʧʫʚʘʥʥʷ ʷʩʝʥʝʚʦ-ʜʫʙʦʚʠʭ ʣʽʩʽʚ. ʂʣʝʥʦʚʦ-

ʣʠʧʦʚʦ-ʜʫʙʦʚʽ ʢʦʨʝʥʝʚʠʱʥʦʦʩʦʢʦʚʽ ʣʽʩʠ ʟʘʡʤʘʶʪʴ ʥʝʟʥʘʯʥʽ ʧʣʦʱʽ ʽ ʧʨʠʫʨʦʯʝʥʽ 

ʜʦ ʥʘʡʩʫʭʽʰʠʭ ʝʢʦʪʦʧʽʚ.  

ɼʨʫʛʝ ʤʽʩʮʝ ʟʘ ʧʦʰʠʨʝʥʽʩʪʶ ʫ ʜʦʣʠʥʽ ʨ. ʍʦʨʦʣ, ʩʝʨʝʜ ʣʽʩʦʫʪʚʦʨʶʶʯʠʭ 

ʧʦʨʽʜ,  ʟʘʡʤʘʻ ʚʽʣʴʭʘ ʢʣʝʡʢʘ. ʆʩʥʦʚʥʽ ʧʣʦʱʽ ʣʽʩʽʚ  ʬʦʨʤʘʮʽʾ ʚʽʣʴʭʠ ʢʣʝʡʢʦʾ 

ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʟʘʧʣʘʚʠ ʍʦʨʦʣʫ. ʉʝʨʝʜ  ʜʘʥʠʭ ʣʽʩʽʚ ʧʝʨʝʚʘʞʘʶʪʴ ʩʝʨʝʜʥʴʦʚʽʢʦʚʽ 

ʥʘʩʘʜʞʝʥʥʷ. ɰʭ ʜʝʨʝʚʦʩʪʘʥ ʦʜʥʦʷʨʫʩʥʠʡ, ʟʜʝʙʽʣʴʰʦʛʦ ʤʦʥʦʜʦʤʽʥʘʥʪʥʠʡ, 

ʫʪʚʦʨʝʥʠʡ ʚʽʣʴʭʦʶ ʢʣʝʡʢʦʶ.  

ʅʘ ʩʽʨʠʭ ʣʽʩʦʚʠʭ ˇʨʫʥʪʘʭ ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʯʠʩʪʽ ʷʩʝʥʦʚʽ, ʘʙʦ ʷʩʝʥʦʚʦ-

ʜʫʙʦʚʽ ʣʽʩʠ. ʋ ʨʘʡʦʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʽʥʦʜʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʣʠʧʦʚʽ, ʙʝʨʝʟʦʚʽ ʪʘ 

ʩʦʩʥʦʚʽ ʣʽʩʠ ʰʪʫʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. 

ʃʫʯʥʘ ʨʦʩʣʠʥʥʽʩʪʴ ʨʝʛʽʦʥʫ ʩʢʣʘʜʝʥʘ ʫʛʨʫʧʦʚʘʥʥʷʤʠ ʢʣʘʩiʚ ʬʦʨʤʘʮiʡ 

ʩʧʨʘʚʞʥiʭ, ʦʩʪʝʧʥʝʥʠʭ, ʙʦʣʦʪʠʩʪʠʭ, ʪʦʨʬôʷʥʠʭ ʣʫʢʽʚ. ɹʦʣʦʪʠʩʪʽ ʪʘ ʪʦʨʬôʷʥʠʩʪi 

ʣʫʢʠ ʧʦʰʠʨʝʥi ʫ ʟʘʧʣʘʚʽ ʍʦʨʦʣʫ. ʉʧʨʘʚʞʥi ʣʫʢʠ ʪʨʘʧʣʷʶʪʴʩʷ ʷʢ ʫ ʟʘʧʣʘʚʽ ʪʘʢ 

i ʥʘ ʩʫʭʦʜʦʣʘʭ. ʇʣʦʱi ʦʩʪʝʧʥʝʥʠʭ ʟʘʧʣʘʚʥʠʭ ʣʫʢ ʥʝʟʥʘʯʥʽ, ʧʦʰʠʨʝʥi ʚʦʥʠ 

ʧʝʨʝʚʘʞʥʦ ʫ ʧʨʠʨʫʩʣʦʚʽʡ ʯʘʩʪʠʥi ʟʘʧʣʘʚʠ ʨ. ʍʦʨʦʣ. 

ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʩʧʨʘʚʞʥʽ ʣʫʢʽʚ ʫ ʜʦʣʠʥʽ ʨ. ʍʦʨʦʣ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʚ ʫʤʦʚʘʭ ʜʦʩʪʘʪʢʫ ʚʦʣʦʛʠ ʪʘ ʝʣʝʤʝʥʪʽʚ ʤʽʥʝʨʘʣʴʥʦʛʦ 

ʞʠʚʣʝʥʥʷ, ʜʦʩʷʛʘʶʪʴ ʚʠʩʦʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ɺʠʩʦʪʘ ʪʨʘʚʦʩʪʦʶ ʜʦʩʷʛʘʻ 65 ʩʤ, 

ʘ ʧʨʦʝʢʪʠʚʥʝ ʧʦʢʨʠʪʪʷ ʥʘʟʝʤʥʠʭ ʦʨʛʘʥʽʚ ï 70-90% ʽ ʙʽʣʴʰʝ. ɼʦ ʾʭ ʩʢʣʘʜʫ 

ʚʭʦʜʷʪʴ ʪʨʠ ʬʦʨʤʘʮʽʾ ʢʨʫʧʥʦʟʣʘʢʦʚʠʭ ʣʫʢ: ʢʦʩʪʨʠʮʽ ʣʫʯʥʦʾ,  ʣʠʩʦʭʚʦʩʪʫ 

ʣʫʯʥʦʛʦ, ʢʫʥʠʯʥʠʢʘ ʥʘʟʝʤʥʦʛʦ ʪʘ ʪʨʠ ʬʦʨʤʘʮʽʡ ʜʨʽʙʥʦʟʣʘʢʦʚʠʭ ʣʫʢ: ʢʦʩʪʨʠʮʽ 

ʯʝʨʚʦʥʦʾ, ʪʠʤʦʬʽʾʚʢʠ ʣʫʯʥʦʾ ʪʘ ʪʦʥʢʦʥʦʛʫ ʣʫʯʥʦʛʦ. 

ʆʩʪʝʧʥʝʥʽ ʣʫʢʠ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʥʘ ʩʝʨʝʜʥʴʦʤʫ ʚʽʜʨʽʟʢʫ ʟʘʧʣʘʚʠ ʽ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʬʦʨʤʘʮʽʻʶ ʪʦʥʢʦʥʦʛʫ ʚʫʟʴʢʦʣʠʩʪʦʛʦ. 

ʅʘ ʟʥʠʞʝʥʠʭ ʜʽʣʷʥʢʘʭ ʨʝʣʴʻʬʫ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʙʦʣʦʪʠʩʪʽ ʣʫʢʠ, ʷʢʽ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʟʜʝʙʽʣʴʰʦʛʦ ʫʛʨʫʧʦʚʘʥʥʷʤʠ ʬʦʨʤʘʮʽʡ ʣʝʧʝʰʥʷʢʘ ʚʝʣʠʢʦʛʦ, 

ʦʩʦʢʠ ʛʦʩʪʨʦʾ, ʤʽʪʣʠʮʽ ʧʦʚʟʫʯʦʾ, ʙʝʢʤʘʥʽʾ ʟʚʠʯʘʡʥʦʾ ʪʘ ʩʠʪʥʠʢʘ ʨʦʟʣʦʛʦʛʦ.  

ɺʝʣʠʢʽ ʧʣʦʱʽ ʣʫʯʥʠʭ ʫʛʽʜʴ ʜʦʣʠʥʠ  ʨ. ʍʦʨʦʣ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ 

ʧʘʩʦʚʠʱʘ. ʅʘ ʜʝʷʢʠʭ ʜʽʣʷʥʢʘʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘʜʤʽʨʥʝ ʧʘʩʦʚʠʱʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ (ʩ. ʇʘʥʘʩʽʚʢʘ ʽ ʩʤʪ. ʃʠʧʦʚʘ ɼʦʣʠʥʘ) ʽ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʜʝʛʨʘʜʘʮʽʾ 

ʣʫʢ. ɺʠʜʦʚʠʡ ʩʢʣʘʜ ʣʫʢ ʜʫʞʝ ʙʽʜʥʠʡ, ʧʨʦʝʢʪʠʚʥʝ ʧʦʢʨʠʪʪʷ ʚ ʜʝʷʢʠʭ ʤʽʩʮʷʭ 

ʣʝʜʚʝ ʜʦʩʷʛʘʻ 50%, ʘ ʚʠʩʦʪʘ ʨʦʩʣʠʥ ʫʩʴʦʛʦ 20-30 ʩʤ.  

ɹʦʣʦʪʥʘ ʨʦʩʣʠʥʥʽʩʪʴ ʜʦʣʠʥʠ ʨ. ʍʦʨʦʣ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʽʥʝʨʘʣʴʥʠʤʠ 

ʙʦʣʦʪʘʤʠ, ʟʦʩʝʨʝʜʞʝʥʠʤʠ ʚ ʟʦʥʽ ʘʣʶʚiʘʣʴʥʦʾ ʜiʷʣʴʥʦʩʪi ʨiʯʢʠ, ʪʘ ʪʦʨʬʦʚʠʤʠ, 

ʱʦ ʥʘʡʙiʣʴʰ ʧʦʰʠʨʝʥi ʫ ʧʨʠʪʝʨʘʩʥʽʡ ʯʘʩʪʠʥi ʟʘʧʣʘʚʠ. 



ɯɯ ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ 
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ɺʠʷʚʣʝʥʦ, ʱʦ ʙʦʣʦʪʥʘ   ʨʦʩʣʠʥʥʽʩʪʴ ʜʦʣʠʥʠ ʨ. ʍʦʨʦʣ ʚ ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʾ 

ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʽʣʴʭʦʚʠʤʠ ʙʦʣʦʪʘʤʠ, ʝʚʪʨʦʬʥʠʤʠ 

ʚʠʩʦʢʦʪʨʘʚʥʠʤʠ ʪʘ ʦʩʦʢʦʚʠʤʠ ʫʛʨʫʧʦʚʘʥʥʷʤʠ.  

ʋ ʩʢʣʘʜʽ ʚʽʣʴʭʦʚʠʭ ʙʦʣʽʪ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʛʨʫʧʠ ʘʩʦʮʽʘʮʽʡ ʚʽʣʴʰʥʷʢʽʚ 

ʦʯʝʨʝʪʷʥʠʭ, ʪʝʣʽʧʪʝʨʠʩʦʚʠʭ, ʦʩʦʢʦʚʠʭ.  

ɿʥʘʯʥʽ ʧʣʦʱʽ ʚ ʟʘʧʣʘʚʽ ʨ. ʍʦʨʦʣ ʟʘʡʤʘʶʪʴ ʪʨʘʚôʷʥʽ ʙʦʣʦʪʘ, ʱʦ 

ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʧʽʜʛʨʫʧʠ ʚʠʩʦʢʦʪʨʘʚʥʠʭ ʙʦʣʽʪ. ʋ ʧʨʠʨʫʩʣʦʚʽʡ ʯʘʩʪʠʥʽ ʟʘʧʣʘʚʠ 

ʨ. ʍʦʨʦʣ ʟʥʘʭʦʜʠʪʴʩʷ ʰʠʨʦʢʘ ʩʤʫʛʘ ʪʨʘʚôʷʥʠʭ, ʩʠʣʴʥʦʦʙʚʦʜʥʝʥʠʭ ʙʦʣʽʪ, 

ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʫʛʨʫʧʦʚʘʥʥʷʤʠ ʦʯʝʨʝʪʫ ʟʚʠʯʘʡʥʦʛʦ, ʨʦʛʦʟʫ ʰʠʨʦʢʦʣʠʩʪʦʛʦ ʪʘ 

ʚʫʟʴʢʦʣʠʩʪʦʛʦ.  

ʊʠʧ ʚʦʜʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ʜʦʣʠʥʠ ʨ. ʍʦʨʦʣ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʜʚʦʤʘ ʢʣʘʩʘʤʠ ʬʦʨʤʘʮʽʡ ï ʧʦʚʽʪʨʷʥʦ-ʚʦʜʥʘ ʽ ʚʦʜʥʘ ʨʦʩʣʠʥʥʽʩʪʴ. ɼʦ ʥʘʡʙʽʣʴʰ 

ʨʦʟʧʦʚʩʶʜʞʝʥʦʾ ʚʽʜʥʦʩʠʪʴʩʷ ʚʠʩʦʢʦʪʨʘʚʥʘ ʧʦʚʽʪʨʷʥʦ-ʚʦʜʥʘ ʨʦʩʣʠʥʥʽʩʪʴ ʽ 

ʟʦʢʨʝʤʘ, ʾʾ ʬʦʨʤʘʮʽʷ ʦʯʝʨʝʪʷʥʘ, ʟʘ ʷʢʦʶ ʩʣʽʜʫʶʪʴ ʬʦʨʤʘʮʽʾ ʨʦʛʦʟʫ 

ʰʠʨʦʢʦʣʠʩʪʦʛʦ,  ʣʝʧʝʰʥʷʢʘ ʚʝʣʠʢʦʛʦ ʽ ʩʭʝʥʦʧʣʝʢʪʘ ʦʟʝʨʥʦʛʦ. ʎʽ ʫʛʨʫʧʦʚʘʥʥʷ 

ʧʦʰʠʨʝʥʽ ʫ ʧʨʠʙʝʨʝʞʥʽʡ ʯʘʩʪʠʥʽ ʨʫʩʣʘ ʨ. ʍʦʨʦʣ. ɯʟ ʥʠʟʴʢʦʪʨʘʚʥʦʾ ʧʦʚʽʪʨʷʥʦ-

ʚʦʜʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʫʛʨʫʧʦʚʘʥʥʷ ʬʦʨʤʘʮʽʡ ʩʪʨʽʣʦʣʠʩʪʫ 

ʩʪʨʽʣʦʣʠʩʪʦʚʠʜʥʦʛʦ, ʯʘʩʪʫʭʠ ʧʦʜʦʨʦʞʥʠʢʦʚʦʾ, ʩʫʩʘʢʘ ʟʦʥʪʠʯʥʦʛʦ, ʨʽʜʰʝ 

ʪʨʘʧʣʷʶʪʴʩʷ ʫʛʨʫʧʦʚʘʥʥʷ ʾʞʘʯʦʾ ʛʦʣʽʚʢʠ ʧʨʷʤʦʾ.   

ʉʝʨʝʜ ʧʨʠʢʨʽʧʣʝʥʦʾ ʩʧʨʘʚʞʥʴʦʾ ʚʦʜʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ ʟ ʧʣʘʚʘʶʯʠʤʠ 

ʣʠʩʪʢʘʤʠ ʥʘʡʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʣʠ ʫʛʨʫʧʦʚʘʥʥʷ ʬʦʨʤʘʮʽʡ  ʛʣʝʯʠʢʽʚ 

ʞʦʚʪʠʭ. ɿʥʘʯʥʦ ʤʝʥʰʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʬʦʨʤʘʮʽʷ ʣʘʪʘʪʪʷ ʙʽʣʦʛʦ. ʇʨʠʢʨʽʧʣʝʥʫ 

ʟʘʥʫʨʝʥʫ ʩʧʨʘʚʞʥʶ ʚʦʜʥʫ ʨʦʩʣʠʥʥʽʩʪʴ ʫ ʚʦʜʦʡʤʘʭ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʫʛʨʫʧʦ-

ʚʘʥʥʷ ʨʜʝʩʥʠʢʘ ʛʨʝʙʽʥʯʘʩʪʦʛʦ, ʚʦʜʦʧʝʨʠʮʽ ʢʦʣʦʩʠʩʪʦʾ, ʝʣʦʜʝʾ ʢʘʥʘʜʩʴʢʦʾ. 

ʅʝʧʨʠʢʨʽʧʣʝʥʘ ʟʘʥʫʨʝʥʘ ʨʦʩʣʠʥʥʽʩʪʴ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʩʧʦʨʘʜʠʯʥʦ ʚ ʩʪʘʚʢʘʭ 

ʪʘ ʩʪʘʨʠʮʷʭ ʽ ʧʨʝʜʩʪʘʚʣʝʥʘ ʬʦʨʤʘʮʽʷʤʠ ʢʫʰʠʨʘ ʪʝʤʥʦ-ʟʝʣʝʥʦʛʦ ʪʘ ʧʫʭʠʨʥʠʢʘ 

ʟʚʠʯʘʡʥʦʛʦ. ɺʩʶʜʠ ʫ ʩʪʘʨʠʮʷʭ ʪʘ ʩʪʘʚʢʘʭ ʨʦʟʧʦʚʩʶʜʞʝʥʘ ʚʽʣʴʥʦʧʣʘʚʘʶʯʘ ʥʘ 

ʧʦʚʝʨʭʥʽ ʚʦʜʠ ʩʧʨʘʚʞʥʷ ʚʦʜʥʘ ʨʦʩʣʠʥʥʽʩʪʴ. ʎʝ ʩʪʦʩʫʻʪʴʩʷ ʣʠʰʝ ʬʦʨʤʘʮʽʡ 

ʨʷʩʢʠ ʤʘʣʦʾ ʽ ʩʧʽʨʦʜʝʣʠ ʙʘʛʘʪʦʢʦʨʝʥʝʚʦʾ. 

ʅʘ ʪʝʨʠʪʦʨʽʾ ʜʦʣʠʥʠ ʨ. ʍʦʨʦʣ ʚ ʤʝʞʘʭ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʚʠʷʚʣʝʥʦ 2 ʪʠʧʠ 

ʧʨʠʨʦʜʥʠʭ ʩʝʨʝʜʦʚʠʱ, ʱʦ ʧʝʨʝʙʫʚʘʶʪʴ ʧʽʜ ʟʘʛʨʦʟʦʶ ʟʥʠʢʥʝʥʥʷ, ʘ ʩʘʤʝ ï 

ʝʚʛʽʜʨʦʬʽʪʥʽ ʫʛʨʫʧʦʚʘʥʥʷ (ʫʢʦʨʽʥʝʥʽ ʧʣʘʚʘʶʯʽ ʨʦʩʣʠʥʠ ʥʘ ʤʽʣʢʦʚʦʜʜʷʭ); 

ʧʨʠʨʽʯʢʦʚʽ, ʟʘʧʣʘʚʥʽ ʣʽʩʠ ʽ ʯʘʛʘʨʥʠʢʠ ʧʦʤʽʨʥʦ-ʢʣʽʤʘʪʠʯʥʦʛʦ ʧʦʷʩʫ (ʧʨʠʙʝʨʝʞʥʽ 

ʬʦʨʤʘʮʽʾ ʚʝʨʙ; ʯʦʨʥʦʚʽʣʴʭʦʚʽ ʟʘʙʦʣʦʯʝʥʽ ʣʽʩʠ) [10]. 

ʊʘʢʦʞ ʚʠʷʚʣʝʥʽ ʫʛʨʫʧʦʚʘʥʥʷ ʨʦʩʣʠʥ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʦʩʦʙʣʠʚʦʾ ʦʭʦʨʦʥʠ 

ʽ  ʟʘʥʝʩʝʥʽ ʜʦ ɿʝʣʝʥʦʾ ʢʥʠʛʠ ʋʢʨʘʾʥʠ ï ʫʛʨʫʧʦʚʘʥʥʷ ʬʦʨʤʘʮʽʾ ʛʣʝʯʠʢʽʚ ʞʦʚʪʠʭ 

ʪʘ ʫʛʨʫʧʦʚʘʥʥʷ ʬʦʨʤʘʮʽʾ ʣʘʪʘʪʪʷ ʙʽʣʦʛʦ, ʷʢʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʧʦ ʨʫʩʣʫ ʽ ʟʘʧʣʘʚʥʠʭ 

ʚʦʜʦʡʤʘʭ ʨ. ʍʦʨʦʣ [8].  
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ʅʘ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ ʚʠʷʚʣʝʥʽ 3 ʚʠʜʠ ʨʦʩʣʠʥ, ʟʘʥʝʩʝʥʠʭ ʜʦ ʏʝʨʚʦʥʦʾ 

ʢʥʠʛʠ ʋʢʨʘʾʥʠ (ʙʨʘʥʜʫʰʢʘ ʨʽʟʥʦʢʦʣʴʦʨʦʚʘ, ʧʘʣʴʯʘʪʦʢʦʨʽʥʥʠʢ ʤôʷʩʦʯʝʨʚʦʥʠʡ,  

ʧʽʜʩʥʽʞʥʠʢ ʙʽʣʦʩʥʽʞʥʠʡ) ʽ 6 ï ʜʦ ʆʙʣʘʩʥʦʛʦ ʏʝʨʚʦʥʦʛʦ ʩʧʠʩʢʫ (ʛʦʨʠʮʚʽʪ 

ʚʝʩʥʷʥʠʡ, ʣʘʪʘʪʪʷ ʙʽʣʝ, ʧʽʚʥʠʢʠ ʫʛʦʨʩʴʢʽ, ʧʨʦʣʽʩʢʘ ʜʚʦʣʠʩʪʘ, ʨʷʩʪ ʄʘʨʰʘʣʘ, ʩʦʥ 

ʰʠʨʦʢʦʣʠʩʪʠʡ) [12; 13]. 
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ʀʅʊɽʅʉʀɺʅʆʉʊʔ ʇʆɹɽɻʆʆɹʈɸɿʆɺɸʅʀʗ ɺ ʊʈɽʊʔɽʄ  

ʀ ʏɽʊɺɽʈʊʆʄ ʇɸʉʉɸɾɸʍ ʌʃʆʈʀɹʋʅɼʅʓʍ ʈʆɿ 
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ʋʯʨʝʞʜʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ çɹʨʝʩʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɸ.ʉ. ʇʫʰʢʠʥʘè 

 

ɺ ʩʚʷʟʠ ʩʦ ʩʣʦʞʥʦʩʪʷʤʠ, ʚʦʟʥʠʢʘʶʱʠʤʠ ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʦʤ 

ʚʝʛʝʪʘʪʠʚʥʦʤ ʨʘʟʤʥʦʞʝʥʠʠ ʥʝʢʦʪʦʨʳʭ ʧʦʧʫʣʷʨʥʳʭ ʩʦʨʪʦʚ ʠʟ ʨʘʟʣʠʯʥʳʭ 

ʩʘʜʦʚʳʭ ʛʨʫʧʧ ʨʦʟ, ʚʩʝ ʙʦʣʴʰʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʤʠʢʨʦʢʣʦʥʘʣʴʥʦʝ 

ʨʘʟʤʥʦʞʝʥʠʝ ʚ ʫʩʣʦʚʠʷʭ in vitro. ɹʣʘʛʦʜʘʨʷ ʪʱʘʪʝʣʴʥʦʤʫ ʦʪʙʦʨʫ ʠ ʧʦʜʛʦʪʦʚʢʝ 

ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʘ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ï ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʶ ʚ ʩʪʝʨʠʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʦʟʜʦʨʦʚʣʝʥʥʳʡ ʧʦʩʘʜʦʯʥʳʡ ʤʘʪʝʨʠʘʣ, ʩʚʦʙʦʜʥʳʡ 

ʦʪ ʙʘʢʪʝʨʠʘʣʴʥʳʭ, ʛʨʠʙʥʳʭ ʠ ʚʠʨʫʩʥʳʭ ʠʥʬʝʢʮʠʡ ʩ ʚʳʩʦʢʠʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ 

ʵʬʬʝʢʪʦʤ ʜʣʷ ʨʦʟʦʚʦʜʩʪʚʘ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʙʝʛʦʦʙʨʘʟʦʚʘʥʠʷ 

ʚ ʢʫʣʴʪʫʨʝ in vitro ʥʘ ʵʪʘʧʝ ʢʣʦʥʘʣʴʥʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ (ʚ ʪʨʝʪʴʝʤ ʠ ʯʝʪʚʝʨʪʦʤ 

ʧʘʩʩʘʞʘʭ) ʩʦʨʪʘ Ebb Tide ʬʣʦʨʠʙʫʥʜʥʳʭ ʨʦʟ.  

ʈʦʟʳ ʬʣʦʨʠʙʫʥʜʘ ʧʦʣʫʯʝʥʳ ʚ 30-ʭ ʛʦʜʘʭ ʍʍ ʚ. ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʢʨʝʱʠʚʘʥʠʡ 

ʧʦʣʠʘʥʪʦʚʳʭ ʠ ʯʘʡʥʦ-ʛʠʙʨʠʜʥʳʭ ʨʦʟ. ɺʳʩʦʪʘ ʢʫʩʪʦʚ 0,6ï1,5 ʤ. ʀʤʝʶʪ ʙʦʣʝʝ 

ʧʣʦʩʢʠʤʠ ʠ ʤʝʥʝʝ ʢʨʫʧʥʳʝ ʮʚʝʪʢʠ, ʯʝʤ ʯʘʡʥʦ-ʛʠʙʨʠʜʥʳʝ ʨʦʟʳ, ʩʦʙʨʘʥʥʳʝ ʚ 

ʩʦʮʚʝʪʠʷ ʠ ʯʘʩʪʦ ʣʠʰʝʥʥʳʝ ʘʨʦʤʘʪʘ. ʎʚʝʪʫʪ ʦʙʠʣʴʥʦ ʠ ʜʣʠʪʝʣʴʥʦ, ʫʩʪʦʡʯʠʚʳ 

ʢ ʙʦʣʝʟʥʷʤ ʠ ʚʨʝʜʠʪʝʣʷʤ, ʤʝʥʝʝ ʪʨʝʙʦʚʘʪʝʣʴʥʳ ʚ ʢʫʣʴʪʫʨʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʯʘʡʥʦ-ʛʠʙʨʠʜʥʳʤʠ ʨʦʟʘʤʠ. ʉʦʨʪʘʤ ʵʪʦʡ ʛʨʫʧʧʳ ʧʨʠʥʘʜʣʝʞʠʪ ʚʝʜʫʱʝʝ ʤʝʩʪʦ 

ʚ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ɹʝʣʘʨʫʩʠ [1, ʩ. 103]. ʀʩʧʦʣʴʟʫʶʪ ʬʣʦʨʠʙʫʥʜʥʳʝ ʨʦʟʳ 

ʜʣʷ ʦʟʝʣʝʥʝʥʠʷ ʚ ʦʪʢʨʳʪʦʤ ʛʨʫʥʪʝ, ʘ ʪʘʢʞʝ ʜʣʷ ʚʳʛʦʥʢʠ ʠ ʩʨʝʟʢʠ. ɺ ʛʨʫʧʧʫ 

ʬʣʦʨʠʙʫʥʜʥʳʭ ʚʭʦʜʷʪ ʨʦʟʳ, ʠʤʝʶʱʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʧʨʝʨʳʚʥʳʡ ʧʝʨʠʦʜ 

ʮʚʝʪʝʥʠʷ, ʨʘʟʥʦʦʙʨʘʟʥʫʶ ʦʢʨʘʩʢʫ ʠ ʩʪʝʧʝʥʴ ʤʘʭʨʦʚʦʩʪʠ [2].  

ʉʦʨʪ Ebb Tide (ʦʨʠʛʠʥʘʪʦʨ Carruth ʉʐɸ, 2001) ʬʣʦʨʠʙʫʥʜʥʳʭ ʨʦʟ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʚʝʨʦʷʪʥʦʡ ʦʢʨʘʩʢʦʡ ʠ ʦʙʣʘʜʘʝʪ ʦʯʝʥʴ ʥʘʩʳʱʝʥʥʳʤ 

ʘʨʦʤʘʪʦʤ ʧʨʷʥʦʡ ʛʚʦʟʜʠʢʠ. ɼʳʤʯʘʪʦ-ʧʫʨʧʫʨʥʳʝ ʙʫʪʦʥʳ ʨʘʩʧʫʩʢʘʶʪʩʷ ʚ 

ʛʫʩʪʦʤʘʭʨʦʚʳʝ ʮʚʝʪʢʠ ʩʣʠʚʦʚʦʡ ʦʢʨʘʩʢʠ ʩ ʜʳʤʯʘʪʳʤ ʥʘʧʳʣʝʥʠʝʤ. ʂʫʩʪ 

ʩʨʝʜʥʝʡ ʚʳʩʦʪʳ, ʚʝʪʚʠʩʪʳʡ, ʧʨʷʤʦʩʪʦʷʯʠʡ. ʆʜʥʘʢʦ ʩʦʨʪʫ ʥʝʦʙʭʦʜʠʤʦ ʚʨʝʤʷ, 

ʧʨʝʞʜʝ ʯʝʤ ʦʥ ʚʦʡʜʝʪ ʚ ʩʠʣʫ ʠ ʧʦʢʘʞʝʪ ʩʝʙʷ ʚ ʧʦʣʥʦʡ ʢʨʘʩʝ [3]. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ ʤʠʢʨʦʧʦʙʝʛʠ ʬʣʦʨʠʙʫʥʜʥʳʭ ʨʦʟ ʩʦʨʪʘ 

Ebb Tide, ʧʘʟʫʰʥʳʝ ʧʦʯʢʠ ʢʦʪʦʨʦʛʦ ʙʳʣʠ ʚʚʝʜʝʥʳ ʚ ʢʫʣʴʪʫʨʫ in vitro ʚ ʩʝʥʪʷʙʨʝ 

2017 ʛ. ʈʘʟʚʳʚʰʠʝʩʷ ʠʟ ʧʦʯʝʢ ʧʦʙʝʛʠ ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ 

ʄʫʨʘʩʠʛʝ ʠ ʉʢʫʛʘ [4] ʚ ʪʝʯʝʥʠʝ 8 ʥʝʜʝʣʴ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ 

ʩʧʦʩʦʙʳ ʧʦʚʳʰʝʥʠʷ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʤʠʢʨʦʧʦʙʝʛʦʚ, ʘ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʠʣʘʩʴ 

ʚʳʙʨʘʢʦʚʢʘ ʤʠʢʨʦʧʦʙʝʛʦʚ, ʫ ʢʦʪʦʨʳʭ ʧʨʦʷʚʠʣʘʩʴ ʩʢʨʳʪʘʷ ʠʥʬʝʢʮʠʷ. 
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ʉʬʦʨʤʠʨʦʚʘʚʰʠʝʩʷ ʚ ʢʫʣʴʪʫʨʝ in vitro ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʧʘʩʩʘʞʝʡ ʤʠʢʨʦʧʦʙʝʛʠ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʚ ʪʨʝʪʴʝʤ ʠ ʯʝʪʚʝʨʪʦʤ ʧʘʩʩʘʞʘʭ ʧʨʦʚʦʜʠʣʠ ʚ 

ʨʝʛʫʣʠʨʫʝʤʳʭ ʫʩʣʦʚʠʷʭ ʢʘʤʝʨʳ ʜʣʷ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ KBW 400 (Binder) ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 190ʉ, ʦʩʚʝʱʝʥʥʦʩʪʠ 3000 ʣʶʢʩ, ʬʦʪʦʧʝʨʠʦʜʝ 16 ʯ. ʜʝʥʴ/ 8 ʯ. ʥʦʯʴ. 

ɼʣʷ ʧʨʦʣʠʬʝʨʘʮʠʠ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʧʦʙʝʛʦʦʙʨʘʟʦʚʘʥʠʷ ʧʠʪʘʪʝʣʴʥʘʷ 

ʩʨʝʜʘ, ʩʦʜʝʨʞʘʱʘʷ ʩʦʣʠ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʚʠʪʘʤʠʥʳ ʧʦ ʧʨʦʧʠʩʠ 

ʄʫʨʘʩʠʛʝ ʠ ʉʢʫʛʘ ʙʳʣʘ ʜʦʧʦʣʥʝʥʘ 6-ʙʝʥʟʠʣʘʤʠʥʦʧʫʨʠʥʦʤ (0,6 ʤʛ/ʣ) 

ʠʥʜʦʣʠʣʤʘʩʣʷʥʦʡ ʢʠʩʣʦʪʦʡ (0,1 ʤʛ/ʣ).  

ʏʝʨʝʟ ʯʝʪʳʨʝ ʥʝʜʝʣʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ, ʚʳʩʘʞʝʥʥʳʝ ʤʠʢʨʦʧʦʙʝʛʠ 

ʬʦʨʤʠʨʦʚʘʣʠ ʨʦʟʝʪʢʠ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʤʘʪʝʨʠʥʩʢʦʛʦ ʧʦʙʝʛʘ ʠ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ 

de novo ʘʜʚʝʥʪʠʚʥʳʭ ʠ ʧʘʟʫʰʥʳʭ ʤʠʢʨʦʧʦʙʝʛʦʚ. ʂʦʵʬʬʠʮʠʝʥʪ ʨʘʟʤʥʦʞʝʥʠʷ ʚ 

ʪʨʝʪʴʝʤ ʧʘʩʩʘʞʝ ʩʦʩʪʘʚʠʣ 3,25. ɼʣʷ ʤʫʣʴʪʠʧʣʠʢʘʮʠʠ ʤʠʢʨʦʧʦʙʝʛʠ ʦʪʜʝʣʷʣʠ ʦʪ 

ʨʦʟʝʪʦʢ ʠ ʧʝʨʝʩʘʞʠʚʘʣʠ ʥʘ ʩʚʝʞʫʶ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʠʩʭʦʜʥʦʛʦ ʩʦʩʪʘʚʘ.  

ʆʮʝʥʢʫ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʙʝʛʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʯʝʪʚʝʨʪʦʤ ʧʘʩʩʘʞʝ ʫ 

ʤʠʢʨʦʧʦʙʝʛʦʚ ʬʣʦʨʠʙʫʥʜʥʳʭ ʨʦʟ ʩʦʨʪʘ Ebb Tide ʧʨʦʚʦʜʠʣʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʠ 

ʩʨʝʜʥʝʡ ʜʣʠʥʝ ʘʜʚʝʥʪʠʚʥʳʭ ʠ ʙʦʢʦʚʳʭ ʧʦʙʝʛʦʚ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ de novo.  

ʇʦʣʫʯʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʫʪʝʤ ʜʘʥʥʳʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʘʢʪʠʚʥʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ ʨʦʟʝʪʦʢ ʧʨʦʠʩʭʦʜʠʣʦ ʫ 92,3% ʤʠʢʨʦʧʦʙʝʛʦʚ, ʧʨʠ ʵʪʦʤ 

ʞʠʟʥʝʩʧʦʩʦʙʥʳʤʠ ʦʩʪʘʚʘʣʠʩʴ ʚʩʝ ʵʢʩʧʣʘʥʪʠʨʦʚʘʥʥʳʝ ʤʠʢʨʦʧʦʙʝʛʠ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʨʘʟʤʥʦʞʝʥʠʷ ʚ ʯʝʪʚʝʨʪʦʤ ʧʘʩʩʘʞʝ ʩʦʩʪʘʚʠʣ 3,39. ɺ ʩʨʝʜʥʝʤ 

ʨʦʟʝʪʢʘ ʩʦʩʪʦʷʣʘ ʠʟ ʪʨʝʭ ʘʜʚʝʥʪʠʚʥʳʭ ʧʦʙʝʛʦʚ ʠ ʦʜʥʦʛʦ ʤʘʪʝʨʠʥʩʢʦʛʦ ʧʦʙʝʛʘ. 

ʏʘʩʪʦʪʘ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʙʦʢʦʚʳʭ ʧʦʙʝʛʦʚ ʠʟ ʧʘʟʫʰʥʳʭ ʧʦʯʝʢ 

ʵʢʩʧʣʘʥʪʠʨʦʚʘʥʥʳʭ ʤʠʢʨʦʧʦʙʝʛʦʚ ʩʦʩʪʘʚʠʣʘ 30,8%, ʯʪʦ ʚ 10 ʨʘʟ ʤʝʥʴʰʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʯʘʩʪʦʪʦʡ ʦʙʨʘʟʦʚʘʥʠʷ ʘʜʚʝʥʪʠʚʥʳʭ ʧʦʙʝʛʦʚ. ʆʜʥʘʢʦ ʩʨʝʜʥʷʷ 

ʜʣʠʥʘ ʜʚʫʭ ʪʠʧʦʚ ʧʦʙʝʛʦʚ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ de novo, ʦʢʘʟʘʣʘʩʴ ʧʨʠʤʝʨʥʦ 

ʦʜʠʥʘʢʦʚʦʡ ʠ ʩʦʩʪʘʚʠʣʘ ʦʢʦʣʦ 1 ʩʤ. ʉʨʝʜʥʷʷ ʜʣʠʥʘ ʤʘʪʝʨʠʥʩʢʠʭ ʧʦʙʝʛʦʚ 

ʩʦʩʪʘʚʠʣʘ 1,89Ñ0,17 ʩʤ.  

ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʜʘʥʥʳʝ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʜʘʥʥʳʤʠ ʜʨʫʛʠʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʫʢʘʟʳʚʘʶʱʠʭ ʥʘ ʥʘʣʠʯʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʵʬʬʝʢʪʘ ʧʨʠ 

ʩʦʚʤʝʩʪʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʮʠʪʦʢʠʥʠʥʦʚ ʠ ʘʫʢʩʠʥʦʚ ʥʘ ʵʪʘʧʝ ʩʦʙʩʪʚʝʥʥʦ 

ʤʠʢʨʦʢʣʦʥʘʣʴʥʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʨʦʟ. ʊʘʢ ʧʘʩʩʠʨʦʚʘʥʠʝ ʤʠʢʨʦʧʦʙʝʛʦʚ 

ʬʣʦʨʠʙʫʥʜʥʳʭ ʨʦʟ ʩʦʨʪʘ Ebb Tide ʩ ʠʥʪʝʨʚʘʣʦʤ 4 ʥʝʜʝʣʠ ʥʘ ʩʚʝʞʫʶ 

ʘʛʘʨʠʟʠʨʦʚʘʥʥʫʶ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʄʫʨʘʩʠʛʝ ʠ ʉʢʫʛʘ, ʩʦʜʝʨʞʘʱʫʶ 0,6 ʤʛ/ʣ 

6-ʙʝʥʟʠʣʘʤʠʥʦʧʫʨʠʥʘ ʠ 0,1 ʤʛ/ʣ ʠʥʜʦʣʠʣʤʘʩʣʷʥʦʡ ʢʠʩʣʦʪʳ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʭ 

ʪʠʨʘʞʠʨʦʚʘʥʠʶ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʨʘʟʤʥʦʞʝʥʠʷ 3,3ï3,4. 
 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 
1. ɹʫʨʛʘʥʩʢʘʷ ʊ. ʄ. ʎʚʝʪʦʚʦʜʩʪʚʦ. ɺ 2 ʯ. ʏ. 2. ʏʘʩʪʥʦʝ ʮʚʝʪʦʚʦʜʩʪʚʦ ʦʪʢʨʳʪʦʛʦ ʠ 

ʟʘʱʠʱʝʥʥʦʛʦ ʛʨʫʥʪʘ : ʪʝʢʩʪʳ ʣʝʢʮʠʡ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 1-75 02 01 çʉʘʜʦʚʦ-
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ʂʦʧʨʦʬʽʣʴʥʽ ʩʫʤʯʘʩʪʽ ʛʨʠʙʠ ï ʩʧʝʮʽʘʣʽʟʦʚʘʥʘ ʛʨʫʧʘ ʩʘʧʨʦʪʨʦʬʽʚ, ʷʢʽ 

ʨʦʟʚʠʚʘʶʪʴʩʷ ʥʘ ʧʦʩʣʽʜʽ ʙʘʛʘʪʴʦʭ ʚʠʜʽʚ ʪʚʘʨʠʥ (ʧʝʨʝʚʘʞʥʦ ʪʨʘʚʦʾʜʥʠʭ), 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʣʷ ʞʠʚʣʝʥʥʷ ʦʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ ʝʢʩʢʨʝʤʝʥʪʽʚ. ʂʦʧʨʦʬʽʣʴʥʽ 

ʘʩʢʦʤʽʮʝʪʠ ʤʘʶʪʴ ʮʽʣʫ ʥʠʟʢʫ ʧʨʠʩʪʦʩʫʚʘʥʴ ʜʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʽʦʣʦʛʽʾ 

ʚ̔ ʜʧʦʚʽʜʥʠʭ ʪʚʘʨʠʥ, ʪʦʤʫ ʾʭ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʥʦʚʠʪʴ ʚʝʣʠʢʠʡ ʪʝʦʨʝʪʠʯʥʠʡ ʽ 

ʧʨʘʢʪʠʯʥʠʡ ʽʥʪʝʨʝʩ [2]. ɰʭ ʚʠʜʦʚʫ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ, ʛʝʦʛʨʘʬʽʯʥʝ ʧʦʰʠʨʝʥʥʷ, 

ʩʠʩʪʝʤʘʪʠʢʫ, ʬʽʟʽʦʣʦʛʽʶ ʪʦʱʦ ʜʦʩʣʽʜʞʫʶʪʴ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ. ɯʩʪʦʨʽʷ ʾʭ ʚʠʚʯʝʥʥʷ 

ʫ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ ʥʘʨʘʭʦʚʫʻ ʙʣʠʟʴʢʦ 200 ʨʦʢʽʚ, ʪʦʜʽ ʷʢ ʚ ʥʘʰʽʡ ʢʨʘʾʥʽ ʮʽ ʛʨʠʙʠ 

ʟʘʣʠʰʘʶʪʴʩʷ ʦʜʥʠʤʠ ʟ ʥʘʡʤʝʥʰ ʚʠʚʯʝʥʠʭ [1].  

ʋ 2017 ʨʦʮʽ ʥʘʤʠ ʨʦʟʧʦʯʘʪʦ ʚʠʚʯʝʥʥʷ ʢʦʧʨʦʬʽʣʴʥʠʭ ʘʩʢʦʤʽʮʝʪʽʚ 

ʂʘʨʧʘʪʩʴʢʦʛʦ ʙʽʦʩʬʝʨʥʦʛʦ ʟʘʧʦʚʽʜʥʠʢʘ. ɼʣʷ ʮʴʦʛʦ, ʫ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ 

ʙʫʣʦ ʦʙʩʪʝʞʝʥʦ ʟʨʘʟʢʠ ʟʽʙʨʘʥʠʭ ʥʘ ʪʝʨʠʪʦʨʽʾ ʟʘʧʦʚʽʜʥʠʢʘ ʝʢʩʢʨʝʤʝʥʪʽʚ ʢʦʥʷ, 

ʚʽʚʮʽ ʪʘ ʢʦʟʠ.  ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʪʘ ʦʜʝʨʞʘʥʥʷ ʾʭ ʧʣʦʜʦʚʠʭ ʪʽʣ ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ 

ʩʪʘʥʜʘʨʪʥʠʡ ʤʝʪʦʜ ʽʥʢʫʙʫʚʘʥʥʷ ʫ ʚʦʣʦʛʠʭ ʢʘʤʝʨʘʭ. ɺʽʥ ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʽ 

ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʢʦʧʨʦʬʽʣʴʥʠʭ ʛʨʠʙʽʚ (ʥʘʩʘʤʧʝʨʝʜ 

ʧʦʩʪʽʡʥʫ ʦʧʪʠʤʘʣʴʥʫ ʚʦʣʦʛʽʩʪʴ ʩʫʙʩʪʨʘʪʫ).  

ʋ ʨʝʟʫʣʴʪʘʪʽ ʥʘ ʜʦʩʣʽʜʞʝʥʠʭ ʟʨʘʟʢʘʭ ʢʦʧʨʦʤ ʙʫʣʦ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ 23 

ʚʠʜʠ ʩʫʤʯʘʩʪʠʭ ʛʨʠʙʽʚ. ʆʩʪʘʥʥʽ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʤʽʞ 9 ʨʦʜʘʤʠ, 7 ʨʦʜʠʥʘʤʠ, 4 

ʧʦʨʷʜʢʘʤʠ ʪʘ 4 ʢʣʘʩʘʤʠ: Sordariomycetes, Pezizomycetes (ʧʦ 10 ʚʠʜʽʚ), 

Dothideomycetes (2) ʪʘ Leʦtiomycetes (1). 

ʉʝʨʝʜ ʧʦʨʷʜʢʽʚ ʧʨʦʚʽʜʥʝ ʤʽʩʮʝ ʧʦʩʽʜʘʶʪʴ Sordariales ʪʘ Pezizales (ʧʦ 10 

ʚʠʜʽʚ), ʥʘ ʜʦʣʶ ʷʢʠʭ ʧʨʠʧʘʜʘʻ 77,5% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʠʜʽʚ, ʚʠʷʚʣʝʥʠʭ ʫ 

ʨʘʡʦʥʽ ʜʦʩʣʽʜʞʝʥʴ. ʄʝʥʰ ʯʠʩʝʣʴʥʠʤʠ ʻ ʧʦʨʷʜʢʠ Pleosporales (2 ʚʠʜʠ) ʪʘ 

Thelebolales (1). ʋ ʪʘʢʩʦʥʦʤʽʯʥʦʤʫ ʩʧʝʢʪʨʽ ʨʦʜʠʥ ʟʘ ʢʽʣʴʢʽʩʪʶ ʚʠʷʚʣʝʥʠʭ ʚʠʜʽʚ 

ʜʦʤʽʥʫʶʪʴ Lasiosphaeriaceae (7 ʚʠʜʽʚ) ʪʘ Ascobolaceae (6), ʷʢʽ ʦʭʦʧʣʶʶʪʴ 56,5% 
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ʚʠʷʚʣʝʥʠʭ ʚʠʜʽʚ. ʋ ʨʦʜʦʚʦʤʫ ʩʧʝʢʪʨʽ ʢʦʧʨʦʬʽʣʴʥʠʭ ʛʨʠʙʽʚ ʢʽʣʴʢʽʩʥʦ 

ʧʝʨʝʚʘʞʘʶʪʴ ʯʦʪʠʨʠ ʨʦʜʠ: ɸscobolus ʪʘ Schizothecium (ʧʦ 4 ʚʠʜʠ), Podospora ʪʘ 

Sordaria (ʧʦ 3 ʚʠʜʠ). ʉʘʤʝ ʮʽ ʨʦʜʠ ʦʙôʻʜʥʫʶʪʴ ʧʦʥʘʜ ʧʦʣʦʚʠʥʫ (60,9%) 

ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʚʠʜʽʚ ʢʦʧʨʦʬʽʣʴʥʠʭ ʘʩʢʦʤʽʮʝʪʽʚ. 

ɿʘ ʯʘʩʪʦʪʦʶ ʪʨʘʧʣʷʥʥʷ (ʈ) ʢʦʧʨʦʬʽʣʴʥʽ ʘʩʢʦʤʽʮʝʪʠ ʂʘʨʧʘʪʩʴʢʦʛʦ 

ʙʽʦʩʬʝʨʥʦʛʦ ʟʘʧʦʚʽʜʥʠʢʘ ʫʤʦʚʥʦ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ ʪʨʠ ʛʨʫʧʠ: ʚʠʜʠ-

ʜʦʤʽʥʘʥʪʠ, ʯʘʩʪʦʪʘ ʪʨʘʧʣʷʥʥʷ ʷʢʠʭ ʧʝʨʝʚʠʱʫʻ 40%, ʧʦʰʠʨʝʥʽ ʚʠʜʠ ï ʯʘʩʪʦʪʘ 

ʪʨʘʧʣʷʥʥʷ ʩʢʣʘʜʘʻ 15-39%, ʨʽʜʢʽʩʥʽ ʚʠʜʠ ï ʯʘʩʪʦʪʘ ʪʨʘʧʣʷʥʥʷ ʤʝʥʰʘ ʟʘ 15%. 

ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ, ʜʦʤʽʥʘʥʪʦʤ ʩʝʨʝʜ ʚʠʜʽʚ-ʢʦʧʨʦʬʽʣʽʚ ʥʘ ʦʙʩʪʝʞʝʥʠʭ 

ʟʨʘʟʢʘʭ  ʻ ʣʠʰʝ ʦʜʠʥ ʚʠʜ ï Ascobolus immersus. ɼʦ ʧʦʰʠʨʝʥʠʭ ʚʠʜʽʚ ʥʘʣʝʞʘʪʴ 

7 ʚʠʜʽʚ: Ascobolus sacchariferus, Iodophanus carneus, Saccobolus depauperatus, 

Schizothecium conicum, Sch. dakotensis, Sordaria alcina ʪʘ S. fimicola. ʈʽʜʢʽʩʥʽ 

ʚʠʜʠ ʩʪʘʥʦʚʣʷʪʴ ʥʘʡʯʠʩʝʣʴʥʽʰʫ ʛʨʫʧʫ ʪʘ ʚʢʣʶʯʘʶʪʴ 15 ʚʠʜʽʚ, ʩʝʨʝʜ ʷʢʠʭ: 

Ascobolus albidus, A. michaudii, Coprotus dextrinoideus, Iodophanus testaceus, 

Lasiobolus intermedius, L. lasioboloides, Podospora decipiens, P. pleiospora, 

P. setosa, Saccobolus truncatus, Schizothecium miniglutinans, Sch. tetrasporum, 

Sordaria humana, Sporormiella minima, S. subtilis. 

ʊʘʙʣʠʮʷ 

ʏʘʩʪʦʪʘ ʪʨʘʧʣʷʥʥʷ ʚʠʜʽʚ ʢʦʧʨʦʬʽʣʴʥʠʭ ʘʩʢʦʤʽʮʝʪʽʚ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ 

ˉ ɺʠʜ ʈ % ˉ ɺʠʜ ʈ % 

1. Ascobolus albidus 12,5 13. Saccobolus depauperatus  31,25 

2. Ascobolus immersus 50 14. Saccobolus truncatus 12,5 

3. Ascobolus michaudii 6,25 15. Schizothecium conicum  31,25 

4. Ascobolus sacchariferus 18,75 16. Schizothecium dakotensis  25 

5. Coprotus dextrinoideus 6,25 17. Schizothecium miniglutinans  6,25 

6. Iodophanus carneus 18,75 18. Schizothezium tetrasporum  6,25 

7. Iodophanus testaceus 6,25 19. Sordaria alcina 25 

8. Lasiobolus intermedius 6,25 20. Sordaria fimicola 37,5 

9. Lasiobolus lasioboloides 6,25 21. Sordaria humana  6,25 

10. Podospora decipiens 12,5 22. Sporormiella minima 12,5 

11. Podospora pleiospora 6,25 23. Sporormiella subtilis  6,25 

12. Podospora setoza 12,5  

 

ʉʝʨʝʜ ʦʙʩʪʝʞʝʥʠʭ ʝʢʩʢʨʝʤʝʥʪʽʚ ʪʚʘʨʠʥ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʚ ʛʨʠʙʽʚ 

ʚʠʷʚʣʝʥʘ ʥʘ ʢʦʧʨʦʤʘʭ ʚʽʚʮʽ ï 14 ʚʠʜʽʚ. ʅʘ ʧʦʩʣʽʜʽ ʢʦʥʷ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 12 ʚʠʜʽʚ, 

ʢʦʟʠ ï 10. ʅʘ ʢʦʧʨʦʤʘʭ ʢʦʥʷ ʚʽʜʤʽʯʝʥʦ 7 ʚʠʜʽʚ ʜʠʩʢʦʤʽʮʝʪʽʚ (Ascobolus albidus, 

A. immersus, Coprotus dextrinoideus, Iodophanus testaceus, Lasiobolus 

intermedius, Saccobolus depauperatus, S. truncatus) ʪʘ 5 ʚʠʜʽʚ ʧʽʨʝʥʦʤʽʮʝʪʽʚ 
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(Schizothecium conicum, Sch. dakotensis, Sch. miniglutinans, Sch. conicum, 

Sordaria alcina). ʉʝʨʝʜ ʥʠʭ ʥʘʡʯʘʩʪʽʰʝ ʪʨʘʧʣʷʚʩʷ Ascobolus immersus, 

ʟʘʬʽʢʩʦʚʘʥʠʡ ʥʘ ʙʽʣʴʰʦʩʪʽ ʦʙʩʪʝʞʝʥʠʭ ʥʘʤʠ ʟʨʘʟʢʽʚ. ʅʘ ʧʦʩʣʽʜʽ ʚʽʚʮʽ ʚʽʜʤʽʯʝʥʦ 

ʟʨʦʩʪʘʥʥʷ 7 ʚʠʜʽʚ ʜʠʩʢʦʤʽʮʝʪʽʚ (Ascobolus immersus, A. michaudii, A. 

sacchariferus, Iodophanus carneus, Lasiobolus lasioboloides, Saccobolus 

depauperatus, S. truncatus), 6 ʚʠʜʽʚ ʧʽʨʝʥʦʤʽʮʝʪʽʚ (Podospora decipiens, 

Schizothecium conicum, Sch. dakotensis, Sordaria alcina, S. fimicola, S. humana) ʪʘ 

ʦʜʠʥ ʚʠʜ ʣʦʢʫʣʦʘʩʢʦʤʽʮʝʪʽʚ (Sporormiella minima). ʅʘʡʯʘʩʪʽʰʝ ʥʘ ʦʙʩʪʝʞʝʥʠʭ 

ʟʨʘʟʢʘʭ ʨʝʻʩʪʨʫʚʘʚʩʷ ʨʦʟʚʠʪʦʢ ʘʩʢʦʤ Sordaria fimicola. ʅʘ ʝʢʩʢʨʝʤʝʥʪʘʭ ʢʦʟʠ 

ʚʠʷʚʣʝʥʦ 2 ʚʠʜʠ ʜʠʩʢʦʤʽʮʝʪʽʚ (Ascobolus immersus, A. sacchariferus) 5 ʚʠʜʽʚ 

ʧʽʨʝʥʦʤʽʮʝʪʽʚ (Podospora decipiens, P. pleiospora, P. setoza, Schizothezium 

tetrasporum, Sordaria alcina, S. fimicola) ʪʘ 2 ʚʠʜʠ ʣʦʢʫʣʦʘʩʢʦʤʽʮʝʪʽʚ 

(Sporormiella minima, S. subtilis). ʅʘʡʯʘʩʪʽʰʝ ʥʘ ʮʴʦʤʫ ʩʫʙʩʪʨʘʪʽ ʪʨʘʧʣʷʣʠʩʷ 

Podospora setoza, Sordaria alcina ʪʘ S. fimicola. 
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ʆʜʥʠʤ ʽʟ ʥʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʠʭ ʥʘʧʨʷʤʢʽʚ ʜʦʩʣʽʜʞʝʥʴ ʩʫʯʘʩʥʦʾ ʥʘʫʢʠ ʻ 

ʧʦʰʫʢ ʪʘ ʚʠʚʯʝʥʥʷ ʥʦʚʠʭ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ (ɹɸʈ). ʗʢ ʤʦʞʣʠʚʽ 

ʧʨʦʜʫʮʝʥʪʠ ʘʥʪʠʙʽʦʪʠʢʽʚ, ʦʨʛʘʥʽʯʥʠʭ ʢʠʩʣʦʪ, ʬʝʨʤʝʥʪʽʚ ʪʘ ʽʥʰʠʭ ʚʪʦʨʠʥʥʠʭ 

ʤʝʪʘʙʦʣʽʪʽʚ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʛʨʠʙʠ. ʅʝʜʘʨʤʘ ʚʽʜʢʨʠʪʪʷ ʧʝʥʽʮʠʣʽʥʫ ʟ 

ʢʫʣʴʪʫʨ Penicillium notatum Westling (=Penicillium chrysogenum Thom) ʟʨʦʙʠʣʦ 

ʧʝʨʰʫ ʬʘʨʤʘʢʦʣʦʛʽʯʥʫ ʨʝʚʦʣʶʮʽʶ ʫ ʤʝʜʠʮʠʥʽ ʍʍ ʩʪʦʣʽʪʪʷ.  

ʉʝʨʝʜ ʧʨʦʜʫʮʝʥʪʽʚ ʥʦʚʠʭ ɹɸʈ ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ ʧʦʩʽʜʘʶʪʴ ʩʴʦʛʦʜʥʽ 

ʢʦʧʨʦʬʽʣʴʥʽ ʘʩʢʦʤʽʮʝʪʠ ï ʩʧʝʮʽʘʣʽʟʦʚʘʥʘ ʛʨʫʧʘ ʛʨʠʙʽʚ-ʩʘʧʨʦʪʨʦʬʽʚ, ʷʢʽ 

ʨʦʟʢʣʘʜʘʶʪ ɹʦʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ ʝʢʩʢʨʝʤʝʥʪʽʚ ʙʘʛʘʪʴʦʭ ʚʠʜʽʚ ʪʚʘʨʠʥ. ɼʘʥʘ 

ʝʢʦʣʦʛʽʯʥʘ ʛʨʫʧʘ ʛʨʠʙʽʚ ʥʝʦʜʥʦʨʽʜʥʘ ʟʘ ʩʪʫʧʝʥʝʤ ʢʦʧʨʦʬʽʣʴʥʦʩʪʽ [5]. ʉʧʦʨʠ 
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ʦʙʣʽʛʘʪʥʠʭ ʝʥʜʦʢʦʧʨʦʬʽʣʽʚ ʟʜʘʪʥʽ ʜʦ ʧʨʦʨʦʩʪʘʥʥʷ ʪʽʣʴʢʠ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ 

ʪʨʘʚʥʦʾ ʩʠʩʪʝʤʠ ʪʚʘʨʠʥʠ. ɼʣʷ ʥʠʭ ʝʢʩʢʨʝʤʝʥʪʠ ï ʻʜʠʥʠʡ ʤʦʞʣʠʚʠʡ ʩʫʙʩʪʨʘʪ 

ʜʣʷ ʨʦʟʚʠʪʢʫ. ʋ ʬʘʢʫʣʴʪʘʪʠʚʥʠʭ ʝʥʜʦʢʦʧʨʦʪʨʦʬʽʚ ʩʧʦʨʠ ʤʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʜʦ 

ʧʨʦʨʦʩʪʘʥʥʷ ʦʜʨʘʟʫ ʧʽʩʣʷ ʫʪʚʦʨʝʥʥʷ ʽ ʙʝʟ ʦʙʦʚôʷʟʢʦʚʦʛʦ ʧʨʦʭʦʜʞʝʥʥʷ ʯʝʨʝʟ 

ʪʨʘʚʥʠʡ ʪʨʘʢʪ, ʘ, ʦʪʞʝ, ʤʦʞʫʪʴ ʨʦʟʚʠʚʘʪʠʩʷ ʥʝ ʣʠʰʝ ʥʘ ʝʢʩʢʨʝʤʝʥʪʘʭ, ʘ ʡ ʥʘ 

ʽʥʰʠʭ ʩʫʙʩʪʨʘʪʘʭ. ʉʘʤʝ ʜʦ ʛʨʠʙʽʚ ʦʩʪʘʥʥʴʦʾ ʛʨʫʧʠ, ʷʢ ʜʦ ʤʦʞʣʠʚʠʭ 

ʙʽʦʩʠʥʪʝʪʠʢʽʚ ʥʦʚʠʭ ʨʝʯʦʚʠʥ ʟ ʚʠʩʦʢʦʶ ʘʢʪʠʚʥʽʩʪʶ, ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʟʨʦʩʪʘʻ 

ʥʘʫʢʦʚʠʡ ʽʥʪʝʨʝʩ.  

ʉʴʦʛʦʜʥʽ ʟ ʢʫʣʴʪʫʨ ʮʽʣʦʛʦ ʨʷʜʫ ʚʠʜʽʚ ʢʦʧʨʦʬʽʣʴʥʠʭ ʘʩʢʦʤʽʮʝʪʽʚ 

ʦʜʝʨʞʘʥʦ ʥʠʟʢʫ ʥʦʚʠʭ ʩʧʦʣʫʢ ʟ ʧʨʦʪʠʤʽʢʨʦʙʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʊʘʢ, ʫ 1995 

ʨ. ʚ ʝʥʟʠʤʥʠʭ ʝʢʩʪʨʘʢʪʘʭ Sporormiella australis (Speg.) S.I. Ahmed et Cain ʙʫʣʠ 

ʟʥʘʡʜʝʥʽ ʨʝʯʦʚʠʥʠ ʟ ʧʦʪʫʞʥʦʶ ʧʨʦʪʠʛʨʠʙʢʦʚʦʶ ʘʢʪʠʚʥʽʩʪʶ [8]. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʩʠʣʽʢʘʛʝʣʶ ʪʘ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʦʾ ʧʨʦʪʠʪʦʯʢʦʚʦʾ ʭʨʦʤʘʪʦʛʨʘʬʽʾ ʜʦʟʚʦʣʠʣʦ 

ʨʦʟʜʽʣʠʪʠ ʾʭ ʜʚʘ ʢʦʤʧʦʥʝʥʪʠ. ʅʘʡʙʽʣʴʰ ʘʢʪʠʚʥʠʤ ʧʨʦʪʠʛʨʠʙʢʦʚʠʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʚʠʷʚʠʚʩʷ ʘʫʩʪʨʘʣʽʬʫʛʽʥ (ʘʥʛʣ. australifungin), ʱʦ ʤʽʩʪʠʚ 

ʫʥʽʢʘʣʴʥʫ ʢʦʤʙʽʥʘʮʽʶ Ŭ-ʜʠʢʝʪʦʥʽʚ ʡ ɓ-ʢʝʪʦʘʣʴʜʝʛʽʜʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʛʨʫʧ. 

ʋ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʽʜ 0,015 ʜʦ 1,0 ʤʢʛ/ʤʣ ʚʽʥ ʧʨʦʷʚʣʷʚ ʧʨʦʪʠʛʨʠʙʢʦʚʫ ʘʢʪʠʚʥʽʩʪʴ 

ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʜʽʾ ʧʨʦʪʠ ʪʘʢʠʭ ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ ʣʶʜʠʥʠ ʷʢ: Candida spp. 

(ʩʧʨʠʯʠʥʶʻ ʨʦʟʚʠʪʦʢ ʢʘʥʜʠʜʦʟʫ), Cryptococcus neoformans (San Felice) Vuill . 

(ʚʠʢʣʠʢʘʻ ʢʨʠʧʪʦʢʦʢʦʟ ʘʙʦ ʪʦʨʫʣʦʟ ï ʪʷʞʢʝ ʽ ʧʦʪʝʥʮʽʡʥʦ ʣʝʪʘʣʴʥʝ ʽʥʬʝʢʮʽʡʥʝ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʫʨʘʞʝʥʥʷʤ ʎʅʉ, ʣʝʛʝʥʴ, ʰʢʽʨʠ ʪʘ 

ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʦʢ) ʽ Aspergillus spp. (ʻ ʟʙʫʜʥʠʢʦʤ ʘʩʧʝʨʛʽʣʣʴʦʟʽʚ, ʽʥʬʝʢʮʽʡ 

ʟʦʚʥʽʰʥʴʦʛʦ ʚʫʭʘ). ɼʦʩʣʽʜʞʝʥʥʷ ʤʝʭʘʥʽʟʤʫ ʜʽʾ ʟʛʘʜʘʥʦʛʦ ʧʨʦʪʠʛʨʠʙʢʦʚʦʛʦ 

ʢʦʤʧʦʥʝʥʪʫ ʧʦʢʘʟʘʣʠ, ʱʦ ʘʫʩʪʨʘʣʽʬʫʛʽʥ ʽʥʪʝʨʬʝʨʫʚʘʚ ʟ ʣʽʧʽʜʘʤʠ ʧʘʪʦʛʝʥʽʚ ʪʘ 

ʽʥʛʽʙʫʚʘʚ Nïʘʮʝʪʠʣʪʨʘʥʩʬʝʨʘʟʠ ʩʬʽʥʛʘʥʽʥʫ ʥʘ ʢʣʶʯʦʚʽʡ ʩʪʘʜʽʾ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚ 

ʮʝʨʘʤʽʜ ʚ ʟʘʛʘʣʴʥʦʤʫ ʮʠʢʣʽ ʙʽʦʩʠʥʪʝʟʫ ʩʬʽʥʛʦʣʽʧʽʜʽʚ. 

ʋ 2006 ʨ. ʉ.ɺ. ʄʫʜʫʨ, ɼʞ.ɹ. ɻʣʦʝʨ ʪʘ ɼ.ʊ. ɺʽʢʣʦʫ (ʉʐɸ) ʦʧʫʙʣʽʢʫʚʘʣʠ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʢʫʣʴʪʫʨ Sporormiella minimoides S.I. Ahmed et Cain, ʚ 

ʝʢʩʪʨʘʢʪʘʭ ʷʢʠʭ ʚʠʷʚʠʣʠ ʜʚʘ ʥʦʚʠʭ ʚʪʦʨʠʥʥʠʭ ʤʝʪʘʙʦʣʽʪʠ ʟ ʛʨʫʧʠ ʧʦʣʽʢʝʪʠʜʽʚ ï 

ʩʧʦʨʤʽʥʘʨʠʥ A ʪʘ B (ʘʥʛʣ. sporminarin). ɼʣʷ ʩʧʦʨʤʽʥʘʨʠʥʫ ɸ ʙʫʣʘ ʦʧʠʩʘʥʘ 

ʧʨʦʪʠʛʨʠʙʢʦʚʘ ʘʢʪʠʚʥʽʩʪʴ ʧʨʦʪʠ Aspergillus flavus Link ï ʧʨʦʜʫʮʝʥʪʘ 

ʛʝʧʘʪʦʢʘʥʮʝʨʦʛʝʥʥʠʭ ʪʦʢʩʠʥʽʚ (ʘʬʣʘʪʦʢʩʠʥʽʚ) ʪʘ ʟʙʫʜʥʠʢʘ ʘʩʧʝʨʛʽʣʣʴʦʟʫ [9]. 

ʋ 2015 ʨ. ʢʦʣʝʢʪʠʚʦʤ ʘʤʝʨʠʢʘʥʩʴʢʠʭ ʜʦʩʣʽʜʥʠʢʽʚ ʟ ʢʫʣʴʪʫʨ Hypocopra 

rostrata Griffiths ʚʠʜʽʣʝʥʦ ʪʨʠ ʥʦʚʠʭ ʩʝʩʢʚʽʪʝʨʧʝʥʦʾʜʠ ï ʛʽʧʦʢʦʧʨʠʥʠ ɸ-ʉ 

(ʘʥʛʣ. hypocoprins), ʘ ʪʘʢʦʞ ʛʝʣʴʚʝʣʦʚʫ ʢʠʩʣʦʪʫ [3]. ɹʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ 

ʛʽʧʦʢʦʧʨʠʥʠ ʧʦʤʽʨʥʦ ʽʥʛʽʙʫʶʪʴ ʨʽʩʪ Staphylococcus aureus Rosenbach, ʘ, ʦʪʞʝ, 

ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʽ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʰʢʽʨʥʠʭ, ʨʝʩʧʽʨʘʪʦʨʥʠʭ, ʩʫʛʣʦʙʦʚʠʭ ʪʘ 

ʽʥʰʠʭ ʽʥʬʝʢʮʽʡ. ɻʝʣʴʚʝʣʦʚʘ ʢʠʩʣʦʪʘ ï ʚʽʜʦʤʘ ʦʪʨʫʡʥʘ ʩʧʦʣʫʢʘ, ʷʢʘ ʚ ʪʦʡ ʞʝ ʯʘʩ 
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ʚʦʣʦʜʽʻ ʩʠʣʴʥʦʶ ʛʝʧʘʪʦʪʨʦʧʥʦʶ ʜʽʻʶ, ʪʦʤʫ ʧʨʝʧʘʨʘʪʠ ʥʘ ʾʾ ʦʩʥʦʚʽ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʡ ʧʨʦʬʽʣʘʢʪʠʢʠ ʞʦʚʯʦʚʠʚʽʜʥʠʭ ʰʣʷʭʽʚ [1].  

ʋ 2011 ʨ. ʦʧʫʙʣʽʢʦʚʘʥʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʜʚʦʭ ʰʪʘʤʽʚ Podospora 

australis (Speg.) Niessl., ʽʟ ʥʝʦʯʠʱʝʥʠʭ ʝʢʩʪʨʘʢʪʽʚ ʷʢʠʭ ʙʫʣʦ ʚʠʜʽʣʝʥʦ 

ʦʜʠʥʘʜʮʷʪʴ ʝʧʽʨʦʣʽʪʽʦʜʠʦʢʩʦʧʽʧʝʨʘʟʠʥʽʚ (ʘʥʛʣ. ʝpipolythiodioxopiperazines) 

(ɽʊʇ) [4]. ʄʝʪʘʙʦʣʽʪʘʤʠ ʦʩʪʘʥʥʽʭ ʻ ʛʣʽʦʪʦʢʩʠʥʠ ï ʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ ʟ ʜʦʙʨʝ 

ʚʠʨʘʞʝʥʠʤʠ ʘʥʪʠʙʽʦʪʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʦʩʦʙʣʠʚʦ ʜʦ ʛʨʘʤʧʦʟʠʪʠʚʥʠʭ 

ʙʘʢʪʝʨʽʡ, ʟʜʘʪʥʽʩʪʶ ʧʨʠʛʥʽʯʫʚʘʪʠ ʨʽʩʪ Mycobacterium tuberculosis Zopf (ʘʙʦ 

ʧʘʣʠʯʢʠ ʂʦʭʘ), ʱʦ ʩʧʨʠʯʠʥʶʻ ʪʫʙʝʨʢʫʣʴʦʟ. ʄʽʞ ʪʠʤ, ʯʝʨʝʟ ʾʭ ʚʠʩʦʢʫ 

ʪʦʢʩʠʯʥʽʩʪʴ ɽʊʇ ʧʨʘʢʪʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʚ ʷʢʦʩʪʽ ʘʥʪʠʙʽʦʪʠʢʽʚ ʧʦʢʠ ʱʦ ʥʝ 

ʤʘʶʪʴ. ɼʘʥʽ ʩʧʦʣʫʢʠ ʪʘʢʦʞ ʩʴʦʛʦʜʥʽ ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʥʘ ʧʨʝʜʤʝʪ ʚʠʷʚʣʝʥʥʷ ʫ 

ʥʠʭ ʧʨʦʪʠʧʫʭʣʠʥʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. ʂʨʽʤ ʪʦʛʦ, ʟ P. australis ʙʫʣʦ ʚʠʜʽʣʝʥʦ ʯʦʪʠʨʠ 

ʥʦʚʽ ʩʧʦʣʫʢʠ ï ʝʤʝʩʪʨʠʥʠ H-K (ʘʥʛʣ. emestrins), ʷʢʽ ʩʝʣʝʢʪʠʚʥʦ ʽʥʛʽʙʫʶʪʴ ʨʽʩʪ 

ʫʞʝ ʟʛʘʜʘʥʦʛʦ Cryptococcus neoformans [6]. 

ʂʨʽʤ ʪʦʛʦ, ʢʦʧʨʦʬʽʣʴʥʽ ʘʩʢʦʤʽʮʝʪʠ ʩʴʦʛʦʜʥʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ 

ʧʝʨʩʧʝʢʪʠʚʥʽ ʙʽʦʩʠʥʪʝʪʠʢʠ ʮʝʣʶʣʦʟʦʣʽʪʠʯʥʠʭ ʬʝʨʤʝʥʪʽʚ. ʊʘʢ, ʫ 1996 ʨ. 

ʇ. ʄʘʛʥʝʣʣʽ, ɸ. ʄ. ʈʘʤʦʩ ʽ ʌ. ʌʦʨʯʠʘʩʩʠʥ ʦʧʨʠʣʶʜʥʝʥʦ ʨʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʴ ʢʫʣʴʪʫʨ Saccobolus saccoboloides (Seavaer) Brumm. [7]. ɹʫʣʦ 

ʚʠʷʚʣʝʥʦ, ʱʦ ʜʘʥʽ ʢʦʧʨʦʬʽʣʴʥʽ ʛʨʠʙʠ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʥʘ ʨʽʜʢʦʤʫ 

ʩʠʥʪʝʪʠʯʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʜʝ ʚ ʷʢʦʩʪʽ ʻʜʠʥʦʛʦ ʜʞʝʨʝʣʘ ʚʫʛʣʝʚʦʜʥ̔ ʚ ʚʠʩʪʫʧʘʻ 

ʢʨʠʩʪʘʣʽʯʥʘ ʮʝʣʶʣʦʟʘ, ʘʢʪʠʚʥʦ ʩʠʥʪʝʟʫʶʪʴ ʬʝʨʤʝʥʪʠ ʮʝʣʶʣʦʣʽʪʠʯʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ, ʘ ʩʘʤʝ: ɓ-1,4-ʝʥʜʦʛʣʶʢʘʥʘʟʠ, ɓ-1,4-ʝʢʟʦʛʣʶʢʘʥʘʟʠ ʪʘ ɓ-1,4-

ʛʣʶʢʦʟʠʜʘʟʠ. ʇʽʟʥʽʰʝ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʜʽʶ ʬʝʨʤʝʥʪʽʚ ʜʘʥʦʛʦ ʛʨʠʙʘ ʥʘ ʚʞʝ 

ʛʦʪʦʚʽ ʚʠʨʦʙʠ ʮʝʣʶʣʦʟʥʦ-ʧʘʧʝʨʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ: ʧʘʧʽʨ, ʛʘʟʝʪʠ, ʢʘʨʪʦʥ, 

ʪʠʨʩʫ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʦʢʘʟʘʥʦ, ʱʦ ʥʘ 16-ʠʡ ʜʝʥʴ ʨʦʩʪʫ ʤʽʮʝʣʽʶ S. saccoboloides 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʟʥʘʯʥʘ ʚʪʨʘʪʘ ʚʘʛʠ ʧʨʦʜʫʢʮʽʾ, ʟʤʝʥʰʝʥʥʷ ʾʾ ʚ ʦʙôʻʤʽ ʪʘ 

ʨʦʟʜʽʣʝʥʥʷ ʥʘ ʦʢʨʝʤʽ ʬʨʘʢʮʽʾ. 

ʑʝ ʦʜʥʠʤ ʚʠʜʦʤ ʢʦʧʨʦʬʽʣʴʥʠʭ ʘʩʢʦʤʽʮʝʪʽʚ, ʷʢʠʡ ʩʴʦʛʦʜʥʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ 

ʷʢ ʧʝʨʩʧʝʢʪʠʚʥʠʡ ʦʙôʻʢʪ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʮʝʣʶʣʦʟʦʣʽʪʠʯʥʠʭ ʬʝʨʤʝʥʪʽʚ, ʻ 

Chaetomium globosum Kunze. ɿʛʽʜʥʦ ʜʘʥʠʭ ʄ. ʈ. ʌʦʛʣʘ ʟʽ ʩʧʽʚʘʚʪʦʨʘʤʠ ʜʘʥʥʠʡ 

ʛʨʠʙ ʨʦʟʢʣʘʜʘʻ ʮʝʣʶʣʦʟʫ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʘʢʪʠʚʥʽʩʪʴ ʛʽʬʘʣʮʝʣʶʣʘʟʠ [2]. ɺʽʥ 

ʟʜʘʪʥʠʡ ʨʦʟʢʣʘʜʘʪʠ ʨʽʟʥʽ ʚʠʜʠ ʜʝʨʝʚʠʥʠ, ʟʤʽʥʶʚʘʪʠ ʢʦʣʽʨ ʧʘʧʝʨʫ. 

ʄʘʢʩʠʤʘʣʴʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ Ch. globosum ʚʽʜʤʽʯʝʥʘ ʫ 

ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʜʽʘʧʘʟʦʥʽ 25ï32 ÁC  ʽ ʩʪʠʤʫʣʶʻʪʴʩʷ ʘʟʦʪʦʤ ʽ ʙʽʦʪʠʥʦʤ. ʂʨʽʤ 

ʪʦʛʦ, Ch. globosum ʟʜʘʪʥʠʡ ʧʨʦʜʫʢʫʚʘʪʠ ʜʝʷʢʽ ʪʦʢʩʠʥʠ, ʘ ʩʘʤʝ ʪʘʢʽ ʷʢ ʝʤʦʜʠʥ 

(ʘʥʛʣ. emodins), ʭʨʽʟʦʬʘʥʦʣ (ʘʥʛʣ. ʩhrysophanols), ʘ ʪʘʢʦʞ ʭʝʪʦʤʽʥʠ ʡ 

ʘʟʘʬʽʣʦʥʠ. ʆʩʪʘʥʥʽ ʜʚʽ ʩʧʦʣʫʢʠ ʧʽʜʚʠʱʫʶʪʴ ʩʪʽʡʢʽʩʪʴ ʧʝʚʥʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ ʜʦ 

ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʭʚʦʨʦʙ. ʍʨʽʟʦʬʘʥʦʣ, ʘʙʦ ʭʨʽʟʦʬʘʥʦʚʘ ʢʠʩʣʦʪʘ, ʻ ʚʽʜʦʤʠʤ 

ʥʘʪʫʨʘʣʴʥʠʤ ʘʥʪʨʘʭʽʥʦʥʦʤ, ʘʙʦ ʧʝʩʪʠʮʠʜʦʤ. 
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ʃʴʚʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ 

 

ɺʠʚʯʝʥʥʷ ʛʝʦʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʫ ʨʘʡʦʥʘʭ ʚʠʜʦʙʫʚʘʥʥʷ ʙʫʨʰʪʠʥʫ ʥʘ 

ʇʦʣʽʩʩʽ, ʟʦʢʨʝʤʘ ʚ ʤʝʞʘʭ ʈʽʚʥʝʥʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʻ ʘʢʪʫʘʣʴʥʠʤ, ʘʜʞʝ ʟʥʘʯʥʦ 

ʟʙʽʣʴʰʠʣʘʩʷ ʢʽʣʴʢʽʩʪʴ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʠʭ ʤʽʩʮʴ ʾʭ ʨʦʟʨʦʙʣʝʥʥʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʨʫʡʥʫʚʘʥʥʷ ʩʢʣʘʜʦʚʠʭ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʟʤʝʥʰʝʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ 

ʪʘ ʽʥʰʠʭ ʥʝʛʘʪʠʚʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʥʘʩʣʽʜʢʽʚ. ɹʫʨʰʪʠʥʦʚʽ ʧʦʢʣʘʜʠ ʩʬʦʨʤʦʚʘʥʦ 

ʱʝ ʫ ʚʝʨʭʥʴʦʤʫ ʧʘʣʝʦʛʝʥʽ ʫ ʧʨʦʮʝʩʽ ʧʨʠʥʝʩʝʥʥʷ ʚʦʜʦʶ ʤʘʪʝʨʽʘʣʫ ʟʽ ʩʤʦʣʦʶ 

ʭʚʦʡʥʠʭ ʜʝʨʝʚ ʽʟ ʧʝʨʚʠʥʥʠʭ ˇʨʫʥʪʽʚ çʙʫʨʰʪʠʥʦʚʠʭè ʣʽʩʽʚ ʧʨʠʙʝʨʝʞʥʦʾ ʯʘʩʪʠʥʠ 

ʩʫʭʦʜʦʣʫ [2]. ʅʘʡʙʽʣʴʰʽ ʫ ʩʚʽʪʽ ʧʦʢʣʘʜʠ ʙʫʨʰʪʠʥʫ ʨʦʟʚʽʜʘʥʦ ʥʘ ʫʟʙʝʨʝʞʞʽ 

ɹʘʣʪʽʡʩʴʢʦʛʦ ʤʦʨʷ: ʇʦʣʴʱʽ, ʅʽʤʝʯʯʠʥʽ ʽ ʂʘʣʽʥʽʥʛʨʘʜʩʴʢʽʡ ʦʙʣʘʩʪʽ ʈʦʩʽʡʩʴʢʦʾ 

ʌʝʜʝʨʘʮʽʾ. ʆʢʨʽʤ ʙʘʣʪʽʡʩʴʢʦʛʦ ʫʟʙʝʨʝʞʞʷ, ʙʫʨʰʪʠʥ ʟʥʘʡʜʝʥʦ ʥʘ ʉʠʮʠʣʽʾ, ʫ 

ʈʫʤʫʥʽʾ, ʄôʷʥʤʽ, ɼʦʤʽʥʽʢʘʥʩʴʢʽʡ ʈʝʩʧʫʙʣʽʮʽ ʪʘ ʥʘ ɸʪʣʘʥʪʠʯʥʦʤʫ ʫʟʙʝʨʝʞʞʽ 

ʇʽʚʥʽʯʥʦʾ ɸʤʝʨʠʢʠ. 

ʈʦʜʦʚʠʱʘ ʶʚʝʣʽʨʥʦ-ʚʠʨʦʙʥʦʛʦ ʙʫʨʰʪʠʥʫ ʚ ʋʢʨʘʾʥʽ ʧʦʚôʷʟʘʥʽ ʟ 

ʧʦʢʣʘʜʘʤʠ ɹʘʣʪʽʡʩʴʢʦ-ɼʥʽʧʨʦʚʩʴʢʦʾ ʩʫʙʧʨʦʚʽʥʮʽʾ ʪʘ ʚʠʷʚʣʝʥʽ ʫ ʧʘʣʝʦʛʝʥʦʚʠʭ, 

ʥʝʦʛʝʥʦʚʠʭ ʪʘ ʘʥʪʨʦʧʦʛʝʥʦʚʠʭ ʚʽʜʢʣʘʜʘʭ. ʁʦʛʦ ʙʘʛʘʪʽ ʨʦʟʩʠʧʠ ʪʷʞʽʶʪʴ ʜʦ 

ʧʨʠʢʦʥʪʘʢʪʥʠʭ ʰʘʨʽʚ ʝʦʮʝʥʫ ʪʘ ʦʣʽʛʦʮʝʥʫ (ʦʙʫʭʽʚʩʴʢʦʾ ʽ ʤʝʞʠʛʽʨʩʴʢʦʾ ʩʚʽʪʠ) 

[1]. ʇʦʢʣʘʜʠ ʨʦʟʚʽʜʘʥʦ ʚ ʈʽʚʥʝʥʩʴʢʽʡ, ʂʠʾʚʩʴʢʽʡ, ɾʠʪʦʤʠʨʩʴʢʽʡ, ʃʴʚʽʚʩʴʢʽʡ ʽ 

ʍʘʨʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʷʭ. ʗʢ ʧʨʘʚʠʣʦ, ʙʫʨʰʪʠʥ ʚʠʜʦʙʫʚʘʶʪʴ ʫ ʛʣʠʙʦʢʠʭ ʢʘʨᾷʻʨʘʭ. 

ɺ ʩʝʨʝʜʥʴʦʤʫ, ʥʘ ʦʜʠʥ ʢʫʙʽʯʥʠʡ ʤʝʪʨ ʧʦʨʦʜʠ ʧʨʠʧʘʜʘʻ ʜʦ 1,2 ʢʛ ʙʫʨʰʪʠʥʫ, 

ʥʘʡʯʘʩʪʽʰʝ ʫ ʚʠʛʣʷʜʽ ʥʝʚʝʣʠʢʠʭ ʛʦʨʦʰʠʥ, ʘʣʝ ʪʨʘʧʣʷʶʪʴʩʷ ʰʤʘʪʢʠ ʚʘʛʦʶ ʫ 

ʜʝʢʽʣʴʢʘ ʢʽʣʦʛʨʘʤʽʚ [3]. ɺʽʟʫʘʣʴʥʦ ʧʨʦʩʪʘ ʛʝʦʣʦʛʽʯʥʘ ʙʫʜʦʚʘ ʇʦʣʽʩʩʷ, ʙʘʛʘʪʦʛʦ 

ʥʘ ʨʦʟʩʠʧʠ ʙʫʨʰʪʠʥʫ, ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʩʢʣʘʜʥʦʾ ʽ ʪʨʠʚʘʣʦʾ ʚʟʘʻʤʦʜʽʾ ʝʢʟʦʛʝʥʥʠʭ 

ʪʘ ʝʥʜʦʛʝʥʥʠʭ ʧʨʦʮʝʩʽʚ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʽ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʷʢʠʭ ʥʝʨʽʜʢʦ 

ʟʤʽʥʶʚʘʣʘʩʷ [4]. 

ɿʥʘʯʥʽ ʤʘʩʰʪʘʙʠ ʥʝʣʝʛʘʣʴʥʦʛʦ ʚʠʜʦʙʫʪʢʫ ʙʫʨʰʪʠʥʫ ʚ ʋʢʨʘʾʥʽ ʧʨʠʟʚʝʣʠ 

ʜʦ ʟʨʦʩʪʘʥʥʷ ʡʦʛʦ ʚʘʨʪʦʩʪʽ ʥʘ ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʫ ʜʦʨʦʛʦʮʽʥʥʦʛʦ ʢʘʤʽʥʥʷ. ʎʝ 

ʟʫʤʦʚʣʝʥʦ ʜʝʰʝʚʠʟʥʦʶ ʪʘ ʧʨʦʩʪʦʪʦʶ ʪʝʭʥʦʣʦʛʽʾ ʢʫʩʪʘʨʥʦʛʦ ʚʠʜʦʙʫʚʘʥʥʷ 

ʙʫʨʰʪʠʥʫ ʯʝʨʝʟ ʡʦʛʦ ʧʨʠʧʦʚʝʨʭʥʝʚʝ ʟʘʣʷʛʘʥʥʷ, ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʟʘʡʥʷʪʦʩʪʽ ʫ 

ʨʝʛʽʦʥʘʭ ʧʦʢʣʘʜʽʚ ʪʘ ʢʦʨʫʧʮʽʶ, ʫ ʪʽʤ ʯʠʩʣʽ ʚ ʧʨʘʚʦʦʭʦʨʦʥʥʠʭ ʦʨʛʘʥʘʭ, ʥʝʟʥʘʯʥʫ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ   ʟʘ  ʥʝʟʘʢʦʥʥʝ  ʚʠʜʦʙʫʚʘʥʥʷ  ʢʦʨʠʩʥʠʭ  ʢʦʧʘʣʠʥ.  ɺ  ʧʨʦʪʠʜʽʶ 
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ʈʠʩ. 1. ʈʦʟʤʽʱʝʥʥʷ ʜʽʣʷʥʦʢ ʥʝʟʘʢʦʥʥʦʛʦ ʚʠʜʦʙʫʚʘʥʥʷ ʙʫʨʰʪʠʥʫ ʫ 

ʈʽʚʥʝʥʩʴʢʽʡ ʦʙʣʘʩʪʽ 
 

ʥʝʟʘʢʦʥʥʦʤʫ ʚʠʜʦʙʫʪʢʫ ʙʫʨʰʪʠʥʫ ʫ 2015 ʨ. ʧʨʠʡʥʷʪʦ ʧʨʦʝʢʪ ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ 

çʇʨʦ ʚʠʜʦʙʫʚʘʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʶ ʙʫʨʰʪʠʥʫè [8]. ʆʜʥʘʢ ʯʠʩʣʝʥʥʝ ʢʫʩʪʘʨʥʝ 

ʚʠʜʦʙʫʚʘʥʥʷ ʙʫʨʰʪʠʥʫ ʥʝ ʧʨʠʧʠʥʠʣʦʩʷ ʪʘ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʡʦʛʦ ʥʝʟʘʢʦʥʥʠʤ 

ʢʦʥʪʨʦʣʝʤ ʢʨʠʤʽʥʦʛʝʥʥʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, ʧʦʩʪʽʡʥʠʤʠ ʧʝʨʝʩʪʨʽʣʢʘʤʠ ʤʽʞ 

ʙʘʥʜʠʪʘʤʠ ʽ ʤʽʩʮʝʚʠʤ ʥʘʩʝʣʝʥʥʷʤ ʪʘ ʙʝʟʜʽʷʣʴʥʽʩʪʶ ʧʨʘʚʦʦʭʦʨʦʥʥʠʭ ʦʨʛʘʥʽʚ. 

ʅʝʟʘʢʦʥʥʝ ʨʦʟʨʦʙʣʝʥʥʷ ʙʫʨʰʪʠʥʦʚʠʭ ʧʦʢʣʘʜʽʚ ʧʨʠʟʚʝʣʦ ʜʦ ʨʫʡʥʫʚʘʥʥʷ 

ʩʢʣʘʜʦʚʠʭ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʋʢʨʘʾʥʘ ʻ ʦʜʥʠʤ ʟ ʻʚʨʦʧʝʡʩʴʢʠʭ ʣʽʜʝʨʽʚ ʟʘ ʟʘʧʘʩʘʤʠ ʙʫʨʰʪʠʥʫ. ʋʢʨʘʾʥʩʴʢʽ 

ʢʦʤʧʘʥʽʾ, ʱʦ ʤʘʶʪʴ ʜʝʨʞʘʚʥʽ ʣʽʮʝʥʟʽʾ ʥʘ ʡʦʛʦ ʨʦʟʨʦʙʣʝʥʥʷ, ʱʦʨʽʯʥʦ ʜʦʙʫʚʘʶʪʴ 

ʙʣʠʟʴʢʦ 4 ʪ ʙʫʨʰʪʠʥʫ. ʅʘʩʧʨʘʚʜʽ ʮʝ ʥʝʟʥʘʯʥʘ ʯʘʩʪʢʘ ʚʽʜ ʨʝʘʣʴʥʦʛʦ ʚʠʜʦʙʫʚʘʥʥʷ 

ʙʫʨʰʪʠʥʫ ʚ ʋʢʨʘʾʥʽ [6]. ɿʘ ʥʘʡʩʢʨʦʤʥʽʰʠʤʠ ʦʮʽʥʢʘʤʠ, ʦʙʩʷʛʠ ʥʝʟʘʢʦʥʥʦʛʦ 

ʚʠʜʦʙʫʚʘʥʥʷ ʙʫʨʰʪʠʥʫ ʩʪʘʥʦʚʣʷʪʴ 120 ʪ/ʨʽʢ. ɺʦʜʥʦʯʘʩ, ʟʛʽʜʥʦ ʟ ʨʦʟʨʘʭʫʥʢʘʤʠ 

ʝʢʩʧʝʨʪʽʚ ʮʝʡ ʦʙʩʷʛ ʻ 300 ʪ/ʨʽʢ. ʋ ʛʨʦʰʦʚʦʤʫ ʝʢʚʽʚʘʣʝʥʪʽ ʥʝʟʘʢʦʥʥʠʡ ʦʙʽʛ 

ʢʘʤʽʥʥʷ ʩʢʣʘʜʘʻ 200 300 ʤʣʥ. ʜʦʣʘʨʽʚ ʉʐɸ [7]. 

ɸʥʘʣʽʟ ʢʦʩʤʦʟʥʽʤʢʽʚ ʧʨʦʛʨʘʤʠ SASPlanet ʽ ʢʘʨʪʦʛʨʘʬʽʯʥʦʛʦ ʩʝʨʚʽʩʫ Bing 

Maps ʜʘʚ ʟʤʦʛʫ ʾʭ ʦʮʠʬʨʫʚʘʪʠ ʫ ʧʨʦʛʨʘʤʽ ArcMap 10 ʪʘ ʩʪʚʦʨʠʪʠ ʢʘʨʪʫ ʨʘʡʦʥʽʚ 

ʨʦʟʨʦʙʣʝʥʥʷ ʙʫʨʰʪʠʥʫ ʚ ʤʝʞʘʭ ʈʽʚʥʝʥʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʅʘʡʚʠʱʘ ʱʽʣʴʥʽʩʪʴ ʤʽʩʮʴ 

ʚʠʜʦʙʫʚʘʥʥʷ ʙʫʨʰʪʠʥʫ ʚʠʷʚʣʝʥʦ ʫ ʧʽʚʥʽʯʥʠʭ ʨʘʡʦʥʘʭ ʨʝʛʽʦʥʫ: ɼʫʙʨʦʚʠʮʴʢʦʤʫ, 

ʈʦʢʠʪʥʽʚʩʴʢʦʤʫ, ʉʘʨʥʝʥʩʴʢʦʤʫ, ɺʦʣʦʜʠʤʠʨʝʮʴʢʦʤʫ, ʯʘʩʪʢʦʚʦ ɿʘʨʽʯʥʝʥʩʴʢʦʤʫ ʽ 

ʂʦʩʪʦʧʽʣʴʩʴʢʦʤʫ (ʨʠʩ. 1). ʅʘʡʙʽʣʴʰʽ ʧʦʢʣʘʜʠ ʙʫʨʰʪʠʥʫ ʨʦʟʚʽʜʘʥʦ ʚ ʦʢʦʣʠʮʷʭ 

ʩʤʪ ʂʣʝʩʽʚ, ʜʝ ʚʧʝʨʰʝ ʫ ʨʝʛʽʦʥʽ ʨʦʟʧʦʯʘʪʦ ʨʦʟʨʦʙʣʝʥʥʷ ʮʴʦʛʦ ʢʘʤʝʥʶ. ɺʣʘʩʥʝ ʥʘ 


