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ɺɯʈʋʉʆʃʆɻɯʗ, ʄɯʂʈʆɹɯʆʃʆɻɯʗ, ʇɸʈɸɿʀʊʆʃʆɻɯʗ 
 
 

ɼʀʅɸʄɯʂɸ ʊɸ ʇʈʀʏʀʅʀ ʇʆʐʀʈɽʅʅʗ ʊʋɹɽʈʂʋʃʔʆɿʋ  
ʅɸ ʊɽʈʀʊʆʈɯɰ ɼʅɯʇʈʆʇɽʊʈʆɺʉʔʂʆɰ ʆɹʃɸʉʊɯ ʊɸ ɿɸɻɸʃʆʄ  

ɺ ʋʂʈɸɰʅɯ ɿɸ ʆʉʊɸʅʅɯ ʈʆʂʀ 
 

ɸʥʽʩʽʤʦʚʘ ʆ.ʆ., ɯʚʘʥʦʚʘ ɸ.ʄ. 
ɼɿ çɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ ʤʝʜʠʯʥʘ ʘʢʘʜʝʤʽʷ ʄʆɿ ʋʢʨʘʾʥʠè 

ʊʫʙʝʨʢʫʣʴʦʟ - ʮʝ ʭʨʦʥʽʯʥʝ ʽʥʬʝʢʮʽʡʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʟʙʫʜʥʠʢʦʤ ʷʢʦʛʦ ʻ 
ʤʽʢʦʙʘʢʪʝʨʽʾ ʪʫʙʝʨʢʫʣʴʦʟʫ, ʘʙʦ ʧʘʣʠʯʢʠ ʂʦʭʘ. ɺʜʠʭʘʥʥʷ ʤʽʢʦʙʘʢʪʝʨʽʡ 
ʪʫʙʝʨʢʫʣʴʦʟʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʦʨʛʘʥʽʚ ʜʠʭʘʥʥʷ: 95-98% ʾʭ 
ʧʨʠʧʘʜʘʻ ʥʘ ʪʫʙʝʨʢʫʣʴʦʟ ʣʝʛʝʥʽʚ; ʧʦʟʘʣʝʛʝʥʝʚʽ ʬʦʨʤʠ ʪʫʙʝʨʢʫʣʴʦʟʫ (ʰʢʽʨʠ, 
ʥʠʨʦʢ, ʩʫʛʣʦʙʽʚ ʽ ʢʽʩʪʦʢ ʪʘ ʽʥ.) ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʨʽʜʰʝ (3-5%).  

ʉʪʘʥʦʤ ʥʘ ʩʴʦʛʦʜʥʽ ʧʨʦʙʣʝʤʘ ʪʫʙʝʨʢʫʣʴʦʟʫ ʚʠʡʰʣʘ ʟʘ ʨʘʤʢʠ ʩʫʪʦ 
ʤʝʜʠʯʥʦʾ ʛʘʣʫʟʽ ʪʘ ʥʘʙʫʣʘ ʩʪʘʪʫʩʫ ʧʨʦʙʣʝʤʠ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʛʦ ʤʘʩʰʪʘʙʫ. 

ʄʝʪʘ ʨʦʙʦʪʠ - ʘʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘ ʪʫʙʝʨʢʫʣʴʦʟ ʚ ʋʢʨʘʾʥʽ 
ʪʘ ʚʠʟʥʘʯʝʥʥʷ, ʚʽʜ ʯʦʛʦ ʚʦʥʠ ʟʘʣʝʞʘʪʴ. 

ɿʘʚʜʘʥʥʷ: 
1) ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʩʪʘʪʠʩʪʠʢʫ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʪʘ ʩʤʝʨʪʥʦʩʪʽ ʚʽʜ 
ʪʫʙʝʨʢʫʣʴʦʟʫ ʚ ʋʢʨʘʾʥʽ ʪʘ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ; 

2) ʜʦʩʣʽʜʠʪʠ ʧʨʠʯʠʥʠ ʨʽʟʢʦʛʦ ʧʦʰʠʨʝʥʥʷ ʊɹ ʩʝʨʝʜ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ; 
3) ʚʠʟʥʘʯʠʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʦʰʠʨʝʥʥʷ ʊɹ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʝʛʽʦʥʫ; 
4) ʚʠʟʥʘʯʠʪʠ ʟʘʭʦʜʠ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʫʙʝʨʢʫʣʴʦʟʫ. 
ʋ ʪʨʘʚʥʽ 2014 ʨʦʢʫ ɺʩʝʩʚʽʪʥʷ ʘʩʘʤʙʣʝʷ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʫʭʚʘʣʠʣʘ 

ɻʣʦʙʘʣʴʥʫ ʩʪʨʘʪʝʛʽʶ çʇʦʢʣʘʩʪʠ ʢʨʘʡ ʪʫʙʝʨʢʫʣʴʦʟʫè ʥʘ ʧʝʨʽʦʜ 2016 ï 2035 ʨʨ. 
ɻʦʣʦʚʥʦʶ ʤʝʪʦʶ ʻ ʟʚʽʣʴʥʝʥʥʷ ʩʚʽʪʫ ʚʽʜ ʮʽʻʾ ʭʚʦʨʦʙʠ ʚʞʝ ʜʦ 2035 ʨʦʢʫ.  ʅʦʚʘ 
ʉʪʨʘʪʝʛʽʷ ʩʪʘʚʠʪʴ ʟʘʚʜʘʥʥʷ ʟʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʚʠʧʘʜʢʽʚ ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʘ 
ʪʫʙʝʨʢʫʣʴʦʟ ʜʦ 10 ʚʠʧʘʜʢʽʚ ʥʘ 100 000 ʥʘʩʝʣʝʥʥʷ ʪʘ ʥʠʞʯʝ, ʩʢʦʨʦʯʝʥʥʷ 
ʩʤʝʨʪʥʦʩʪʽ ʚʽʜ ʪʫʙʝʨʢʫʣʴʦʟʫ ʥʘ 95 % (ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 2015 ʨʦʢʦʤ). 

ɺʆʆɿ ʩʬʦʨʤʫʚʘʣʘ ʪʨʠ ʩʧʠʩʢʠ ʢʨʘʾʥ ʥʘ ʧʝʨʽʦʜ 2016-2020 ʨʨ. ʟ 
ʚʠʩʦʢʠʤ ʪʷʛʘʨʝʤ ʪʫʙʝʨʢʫʣʴʦʟʫ, ʪʫʙʝʨʢʫʣʴʦʟʫ/ ɺɯʃ ʪʘ ʄʈʊɹ (ʤʫʣʴʪʠ-
ʨʝʟʠʩʪʝʥʪʥʦʛʦ ʪʫʙʝʨʢʫʣʴʦʟʫ), ʢʦʞʝʥ ʟ ʷʢʠʭ ʥʘʣʽʯʫʻ 30 ʢʨʘʾʥ. ʋʢʨʘʾʥʘ ʟ 
2014 ʨʦʢʫ ʚʭʦʜʠʪʴ ʜʦ ʩʧʠʩʢʫ ʢʨʘʾʥ ʚʠʩʦʢʦʛʦ ʧʨʽʦʨʠʪʝʪʫ ɺʆʆɿ ʧʦ ʄʈʊɹ. ʅʝ 
ʜʘʨʝʤʥʦ, ʘʜʞʝ ʚ ʋʢʨʘʾʥʽ ʢʽʣʴʢʽʩʪʴ ʚʠʧʘʜʢʽʚ ʄʈʊɹ ʟʨʦʩʣʘ ʟ 3482 ʦʩʽʙ (ʫ 
2009 ʨʦʮʽ) ʜʦ 8440 ʦʩʽʙ (ʫ 2015 ʨʦʮʽ). [2] 

ʈʽʚʝʥʴ ʄʈʊɹ ʩʝʨʝʜ ʥʦʚʠʭ ʚʠʧʘʜʢʽʚ ʟʥʘʯʥʦ ʚʠʱʠʡ ʫ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʠʭ 
ʨʝʛʽʦʥʘʭ ʧʦʨʽʚʥʷʥʦ ʽʟ ʎʝʥʪʨʘʣʴʥʦʶ ʪʘ ɿʘʭʽʜʥʦʶ ʋʢʨʘʾʥʦʶ. ɿʘ ʜʘʥʠʤʠ ʄʆɿ, 
ʎʝʥʪʨʫ ʛʨʦʤʘʜʩʴʢʦʛʦ ʟʜʦʨʦʚôʷ ʪʘ ɺʆʆɿ ʥʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ 
ʩʪʘʥʦʤ ʥʘ 2016 ʨʽʢ ï ʚ ʆʜʝʩʴʢʽʡ (130,6 ʯʦʣ. ʅʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ), 
ʍʝʨʩʦʥʩʴʢʽʡ (99,1 ʯʦʣ. ʅʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ), ʂʠʾʚʩʴʢʽʡ (85,7 ʯʦʣ. ʅʘ 100 ʪʠʩ. 
ʥʘʩʝʣʝʥʥʷ) ʦʙʣʘʩʪʷʭ. ʅʘʡʥʠʞʯʽ ï ʫ ʍʘʨʢʽʚʩʴʢʽʡ (52,5 ʯʦʣ. ʅʘ 100 ʪʠʩ. 
ʥʘʩʝʣʝʥʥʷ) ʪʘ ʏʝʨʥʽʚʝʮʴʢʽʡ ʦʙʣʘʩʪʷʭ (39,8 ʯʦʣ. ʅʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ), ʫ ʂʠʻʚʽ 
(52,6 ʯʦʣ. ʅʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ).  

ʋ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʧʦʢʘʟʥʠʢʠ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʟʤʝʥʰʠʣʠʩʷ (ʫ 
2010 ʨ. - 94 ʯʦʣ. ʥʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ, ʘ ʚ 2016 ʪʘ 2017 ʨʦʢʘʭ ʩʪʘʥʦʚʠʚ  
64 ʯʦʣ. ʥʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ). ʇʨʦʪʝ ɼʥʽʧʨʦʧʝʪʨʦʚʱʠʥʘ ʟʘʡʤʘʻ ʧʝʨʰʽ ʤʽʩʮʷ 



15 

ʧʦ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘ ʪʫʙʝʨʢʫʣʴʦʟ ʩʝʨʝʜ ʜʠʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ. ɿʘ 2017 ʨʽʢ ʚ 
ʦʙʣʘʩʪʽ ʚʠʷʚʣʝʥʦ 136 ʥʦʚʠʭ ʚʠʧʘʜʢʽʚ ʪʫʙʝʨʢʫʣʴʦʟʫ ʩʝʨʝʜ ʜʽʪʝʡ ʪʘ ʧʽʜʣʽʪʢʽʚ. 

ʅʝʚʧʠʥʥʦ ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ ʚ ʋʢʨʘʾʥʽ ʟʨʦʩʪʘʻ ʢʽʣʴʢʽʩʪʴ ʚʠʧʘʜʢʽʚ ʤʘʡʞʝ 
ʥʝʚʠʣʽʢʦʚʥʦʛʦ ʪʫʙʝʨʢʫʣʴʦʟʫ ʟ ʨʦʟʰʠʨʝʥʦʶ ʨʝʟʠʩʪʝʥʪʥʽʩʪʶ ʜʦ 
ʧʨʦʪʠʪʫʙʝʨʢʫʣʴʦʟʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʾʭ ʯʘʩʪʢʘ ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 15,5 % ʚʽʜ 
ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʭʚʦʨʠʭ ʥʘ ʄʈʊɹ ʫ 2017 ʨʦʮʽ. 

ʊʫʙʝʨʢʫʣʴʦʟ (ʊɹ) ʻ ʩʦʮʽʘʣʴʥʦ ʥʝʙʝʟʧʝʯʥʦʶ ʽʥʬʝʢʮʽʡʥʦʶ ʭʚʦʨʦʙʦʶ, 
ʦʩʥʦʚʥʠʤʠ ʯʠʥʥʠʢʘʤʠ ʷʢʦʛʦ ʻ ʧʦʣʽʪʠʯʥʽ, ʩʦʮʽʘʣʴʥʽ, ʝʢʦʥʦʤʽʯʥʽ ʘʩʧʝʢʪʠ, ʘ 
ʥʘʩʣʽʜʢʠ ʥʝʩʫʪʴ ʚ ʩʦʙʽ ʟʘʛʨʦʟʫ ʝʢʦʥʦʤʽʮʽ ʽ ʥʘʮʽʦʥʘʣʴʥʽʡ ʙʝʟʧʝʮʽ ʥʘʰʦʾ ʜʝʨʞʘʚʠ. 

ʇʨʠʯʠʥʠ ʨʽʟʢʦʛʦ ʧʦʰʠʨʝʥʥʷ ʪʫʙʝʨʢʫʣʴʦʟʫ ʚ ʋʢʨʘʾʥʽ: 
1) ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʘ ʢʨʠʟʘ ʚ ʢʨʘʾʥʽ, ʱʦ ʥʝ ʜʦʟʚʦʣʷʻ ʧʦʚʥʦʮʽʥʥʦ 
ʬʽʥʘʥʩʫʚʘʪʠ ʦʭʦʨʦʥʫ ʟʜʦʨʦʚ'ʷ ʽ ʧʨʦʪʠʪʫʙʝʨʢʫʣʴʦʟʥʽ ʟʘʭʦʜʠ, ʯʝʨʝʟ ʱʦ 
ʚʦʥʠ ʥʝ ʚʠʢʦʥʫʶʪʴʩʷ ʚ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ, ʭʚʦʨʽ ʥʘ ʪʫʙʝʨʢʫʣʴʦʟ ʫ 
ʣʽʢʫʚʘʣʴʥʠʭ ʫʩʪʘʥʦʚʘʭ ʧʦʛʘʥʦ ʭʘʨʯʫʶʪʴʩʷ, ʥʝ ʚʠʩʪʘʯʘʻ ʣʽʢʽʚ, ʨʝʘʢʪʠʚʽʚ ʽ 
ʤʝʜʠʯʥʦʛʦ ʦʩʥʘʱʝʥʥʷ; 

2) ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʞʠʪʪʷ ʽ ʥʝʟʙʘʣʘʥʩʦʚʘʥʝ ʭʘʨʯʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ, ʱʦ 
ʟʥʠʞʫʻ ʽʤʫʥʽʪʝʪ ʽ ʧʽʜʚʠʱʫʻ ʨʠʟʠʢ ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʘ ʊɹ; 

3) ʝʢʦʣʦʛʽʯʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʪʘ ʘʚʘʨʽʷ ʥʘ ʏɸɽʉ ʧʨʠʟʚʝʣʘ 
ʜʦ ʟʥʠʞʝʥʥʷ ʽʤʫʥʽʪʝʪʫ ʥʘʩʝʣʝʥʥʷ. 

ʇʦʧʝʨʝʜʠʪʠ ʚʠʥʠʢʥʝʥʥʷ ʟʘʭʚʦʨʶʚʘʥʥʷ ʣʝʛʰʝ, ʘʥʽʞ ʡʦʛʦ ʣʽʢʫʚʘʪʠ. ʊʦʤʫ 
ʩʣʽʜ ʧʘʤôʷʪʘʪʠ ʧʨʦ ʧʨʦʬʽʣʘʢʪʠʯʥʽ ʟʘʭʦʜʠ: 

1) ʩʦʮʽʘʣʴʥʽ (ʧʦʢʨʘʱʝʥʥʷ ʫʤʦʚ ʞʠʪʪʷ ʥʘʩʝʣʝʥʥʷ, ʙʦʨʦʪʴʙʘ ʟ 
ʘʣʢʦʛʦʣʽʟʤʦʤ, ʥʘʨʢʦʤʘʥʽʻʶ, ʪʶʪʶʥʦʧʘʣʽʥʥʷʤ); 

2) ʩʘʥʽʪʘʨʥʽ (ʧʦʧʝʨʝʜʞʝʥʥʷ ʽʥʬʽʢʫʚʘʥʥʷ ʤʽʢʦʙʘʢʪʝʨʽʷʤʠ ʪʫʙʝʨʢʫʣʴʦʟʫ 
ʟʜʦʨʦʚʠʭ ʣʶʜʝʡ, ʥʘʣʘʛʦʜʞʝʥʥʷ ʙʝʟʧʝʯʥʦʛʦ ʢʦʥʪʘʢʪʫ ʟ ʭʚʦʨʠʤ ʥʘ 
ʪʫʙʝʨʢʫʣʴʦʟ ʚ ʘʢʪʠʚʥʽʡ ʬʦʨʤʽ); 

3) ʩʧʝʮʠʬʽʯʥʽ (ʚʘʢʮʠʥʘʮʽʷ ʪʘ ʨʝʚʘʢʮʠʥʘʮʽʷ ɹʎɾ); 
4) ʭʽʤʽʦʧʨʦʬʽʣʘʢʪʠʢʘ (ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʪʠʪʫʙʝʨʢʫʣʴʦʟʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʟ 
ʤʝʪʦʶ ʧʦʧʝʨʝʜʞʝʥʥʷ ʪʫʙʝʨʢʫʣʴʦʟʫ ʚ ʦʩʽʙ, ʷʢʽ ʤʘʶʪʴ ʚʝʣʠʢʠʡ ʨʠʟʠʢ 
ʟʘʭʚʦʨʶʚʘʥʥʷ).  

ɺʠʩʥʦʚʢʠ. ʊʫʙʝʨʢʫʣʴʦʟ ï ʮʝ ʜʦʩʽ ʘʢʪʫʘʣʴʥʘ ʜʣʷ ʋʢʨʘʾʥʠ ʧʨʦʙʣʝʤʘ. ɺ 
ɭʚʨʦʧʽ ʥʘʰʘ ʢʨʘʾʥʘ ʻ ʣʽʜʝʨʦʤ ʟ ʧʦʰʠʨʝʥʥʷ ʮʽʻʾ ʭʚʦʨʦʙʠ, ʘ ʪʘʢʦʞ ʾʾ 
ʤʫʣʴʪʠʨʝʟʠʩʪʝʥʪʥʠʭ ʬʦʨʤ. ɽʧʽʜʝʤʽʶ ʚ ʋʢʨʘʾʥʽ ʦʛʦʣʦʩʠʣʠ ʱʝ ʫ 2005 ʨʦʮʽ, ʘʣʝ 
ʧʨʠ ʮʴʦʤʫ ʤʘʡʞʝ ʢʦʞʝʥ ʨʽʢ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʭʚʦʨʠʭ. ʊʘʢʦʞ 
ʫ ʥʘʩ ʥʘʡʛʽʨʰʽ ʧʦʢʘʟʥʠʢʠ ʫʩʧʽʰʥʦʩʪʽ ʫ ʣʽʢʫʚʘʥʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ï ʚʩʴʦʛʦ 
ʚʠʣʽʢʦʚʫʶʪʴ 71% ʥʦʚʠʭ ʚʠʧʘʜʢʽʚ ʪʫʙʝʨʢʫʣʴʦʟʫ (ʩʪʘʥʦʤ ʥʘ 2017 ʨʽʢ). 

ʉʴʦʛʦʜʥʽ ʚ ʋʢʨʘʾʥʽ ʮʷ ʧʨʦʙʣʝʤʘ ʩʪʦʾʪʴ ʛʦʩʪʨʦ ʽ ʪʦʤʫ ʚ ʢʨʘʾʥʫ ʧʦʩʪʘʯʘʶʪʴ 
ʥʝʦʙʭʽʜʥʽ ʧʨʝʧʘʨʘʪʠ ʜʣʷ ʙʦʨʦʪʴʙʠ ʟ ʪʫʙʝʨʢʫʣʴʦʟʦʤ ʽ ʡʦʛʦ ʜʽʘʛʥʦʩʪʠʢʠ. ʉʫʯʘʩʥʽ 
ʤʝʪʦʜʠ ʜʽʘʛʥʦʩʪʠʢʠ ʜʦʟʚʦʣʷʶʪʴ ʚʠʷʚʠʪʠ ʤʽʢʨʦʙʘʢʪʝʨʽʶ-ʟʙʫʜʥʠʢʘ ʫ ʤʦʢʨʦʪʽ 
ʚʩʴʦʛʦ ʟʘ 2 ʛʦʜʠʥʠ, ʘ ʙʽʣʴʰ ʜʝʪʘʣʴʥʽ ʘʥʘʣʽʟʠ ʤʦʞʫʪʴ ʚʢʘʟʘʪʠ ʥʘ ʥʘʷʚʥʽʩʪʴ 
ʽʥʬʝʢʮʽʾ ʟʘ 10 ʜʥʽʚ. ʎʝ ʟʥʘʯʥʠʡ ʧʨʦʛʨʝʩ, ʘʜʞʝ ʨʘʥʽʰʝ ʨʝʟʫʣʴʪʘʪʫ ʤʦʞʥʘ ʙʫʣʦ 
ʯʝʢʘʪʠ ʢʽʣʴʢʘ ʤʽʩʷʮʽʚ ʽ ʧʨʠ ʮʴʦʤʫ ʦʪʨʠʤʫʚʘʪʠ ʥʝʝʬʝʢʪʠʚʥʝ ʣʽʢʫʚʘʥʥʷ. 
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Introduction. The balance of vaginal microbiota clearly correlates with the 

amount of useful lactic acid bacteria (LAB), and a decrease in their number in cases 
of dysbiosis causes colonization of mucous membranes by pathogens and 
formation of pathogenic biofilms. In this work, attention is paid to the use of probiotic 
agents based on LAB in the treatment of infectious and inflammatory diseases of 
the genitourinary system. Unlike antibiotics, probiotics exhibit their antimicrobial 
efficacy without harming health, on the contrary, contributing to the restoration of 
normal microbiota of the genital tract. That is why the development of such drugs is 
extremely relevant in our time. 

The aim of the work was to determine the antibacterial effectiveness of 
L. acidophilus IMV B-7279 probiotic strain in the model of experimental vaginitis in 
mice by studying its effect on the vaginal microbiota. 

Materials and methods. The study was conducted on female 6 weeks old 
BALB/c line mice. For bacterial vaginitis modeling mice were intravaginally infected 
with a daily culture of Staphylococcus aureus 8325-4 and Candida albicans U-2681 
at a dose of 5 x 107 cells (each) per animal. 24 hours after infecting, mice started to 
receive into vagina suspension of lyophilized probiotic strain L. acidophilus IMV B-
7279 in saline solution at a dose of 1 x 106 cells per animal once a day for 7 days. 
The control group intravaginally received saline solution. On the 3rd, 6th, 9th and 12th 
days after first administration of probiotic strain, vaginal discharges were collected 
from the vagina of infected mice; isolation was performed using uniform sterile 
cotton swabs that were placed in test tubes containing 1 ml of sterile saline solution 
[2]. The aliquots were tested using selective nutrient media: BAIRD-PARKER-Agar 
with addition of 15 ɛg/ml of gentamycinum (for detecting strain S. aureus 8325-4 
that has plasmid-based resistance to gentamycinum); KF-Streptococcus agar; 
Candida MEDIUM; MRSA; Bifidum Agar (Merck, Germany; Mumbai, India). After 
cultivation at 37 ÁC, for 24-48 h, the number of colonies per petri dish was counted. 

All received digital data were processed using the computer program Epi Info 
(version 6.0) by the method of variation statistics using Student's criterion. The null 
hypothesis for the control and experimental groups of comparison was checked 
using non-parametric Kolmogorov-Smirnov criteria. Differences between the groups 
were considered statistically significant at P <0.05. 

Results. The results of the conducted studies showed that the simultaneous 
infection of mice with S. aureus 8325-4 and C. albicans U-2681 led to a significant 
change in the spectrum of vaginal microbiota. Thus, S. aureus 8325-4 was present 
in the vagina of infected mice throughout the observation period in a stable large 
number ï 4.4 Ñ 0.08; 4.92 Ñ 0.09 and 5.11 Ñ 0.12 Lg CFU/ml on the 3rd, 6th and 12th 
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days of observation respectively. L. acidophilus IMV B-7279 administration to 
infected mice led to decrease in the level of S. aureus 8325-4 in the vagina on the 
3rd, 6th and 12th days ï to 4.22 Ñ 0.06; 2.1 Ñ 0.02 and 1.2 Ñ 0.04 Lg CFU/ml 
respectively. We also detected a significant increase of microscopic fungi amount in 
the vagina of infected mice on the 3rd, 6th and 12th days of observation to 5.05 Ñ 
0.12; 5.15 Ñ 0.1 and 4.85 Ñ 0.08 Lg CFU / ml respectively as compared to 1.1 Ñ 0.05 
Lg CFU / ml in intact mice (P <0.05). L. acidophillus IMB B-7279 administration to 
infected mice did not stop the development of infection process, and microscopic 
fungi were present in the vagina in high quantities ï 2.17 Ñ 0.03; 3.55 Ñ 0.07 and 3.8 
Ñ 0.08 Lg CFU / ml on the 3rd, 6th and 12th days of observation respectively.  

On the 3rd and 6th days of the experiment, the number of LAB in the vagina of 
infected mice that did not receive probiotic bacteria was on the level of 1.15 Ñ 0.02 
and 2.05 Ñ 0.03 Lg CFU/ml respectively (P <0.05), and on the 12th day LAB were 
completely eliminated. The level of Bifidobacteria in the vagina of infected mice that 
did not receive probiotic bacteria also decreased from the 2.1 Ñ 0.03 Lg CFU/ml on 
the 3rd day right up to the total elimination on the 6th and 12th days. 

On the 3rd, 6th and 12th days after infected mice started to receive  
L. acidophilus IMV B-7279, there was a slight increase in LAB amount compared to 
infected mice that did not receive probiotic bacteria ï 2.1 Ñ 0.07; 3.4 Ñ 0.08 and 2.05 
Ñ 0.04 Lg CFU/ml respectively (P > 0.05). L. acidophilus IMV B-7279 did not caused 
an increase in the number of bifidobacteria in the vagina of infected mice ï on the 
3rd day of observation their number was 2.15 Ñ 0.03 Lg CFU / ml, and on the 6th and 
12th days bifidobacteria were not present in vaginal discharge samples. 

Conclusions. Intravaginal administration of L. acidophillus IMV B-7279 
probiotic strain to infected mice increased the number of representatives of normal 
vaginal microbiota; antagonistic effect of these probiotic bacteria on opportunistic 
microorganisms was established. L. acidophillus IMV B-7279 didn't stop the 
development of Candida overgrowth, but it could become an effective probiotic for 
the treatment of other urogenital infection diseases, in particular, of the vaginitis 
caused by S. aureus. According to its medical prospects, L. acidophillus IMV B-
7279 strain requires further study. 
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ʇʈʆʊʀʄɯʂʈʆɹʅʆɰ ʈɽɿʀʉʊɽʅʊʅʆʉʊɯ ʅɸʉɽʃɽʅʅʗ ʋʂʈɸɰʅʀ 

 
ɹʘʻʚʘ ʆ.ɺ., ʎʝʨʢʦʚʥʷʢ ʃ.ʉ., ɾʠʨʷʢʦʚʘ ɯ.ʆ. 
ʇɺʅɿ çʂʠʾʚʩʴʢʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè 

ɯʨʨʘʮʽʦʥʘʣʴʥʝ ʚʞʠʚʘʥʥʷ ʘʥʪʠʙʽʦʪʠʢʽʚ, ʥʝʧʦʚʥʝ ʣʽʢʫʚʘʥʥʷ ʪʘ ʩʘʤʦʣʽʢʫʚʘʥʥʷ 
ʧʨʠʚʦʜʷʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʪʠʤʽʢʨʦʙʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ. 
ɺʽʜʩʫʪʥʽʩʪʴ ʦʩʥʦʚʥʠʭ ʚʢʘʟʽʚʦʢ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʥʪʠʙʽʦʪʠʢʽʚ, ʧʨʦʪʦʢʦʣʽʚ ʜʣʷ 
ʨʘʮʽʦʥʘʣʴʥʦʾ ʪʝʨʘʧʽʾ ʪʘ ʢʦʤʽʪʝʪʽʚ ʟ ʢʦʥʪʨʦʣʶ ʟʘ ʽʥʬʝʢʮʽʷʤʠ, ʧʨʠʟʚʝʣʠ ʜʦ 
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ʟʣʦʚʞʠʚʘʥʥʷ ʪʘ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʥʪʠʤʽʢʨʦʙʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʚ 
ʫʢʨʘʾʥʩʴʢʠʭ ʤʝʜʠʯʥʠʭ ʟʘʢʣʘʜʘʭ ʽ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ.  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ī ʚʠʟʥʘʯʝʥʥʷ ʰʣʷʭʽʚ ʟʥʠʞʝʥʥʷ ʧʨʦʪʠʤʽʢʨʦʙʥʦʾ 
ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ.  

ʋʟʘʛʘʣʴʥʝʥʦ ʪʝʦʨʝʪʠʢʦ-ʧʨʘʢʪʠʯʥʽ ʟʘʩʘʜʠ ʟʥʠʞʝʥʥʷ ʧʨʦʪʠʤʽʢʨʦʙʥʦʾ 
ʝʬʝʢʪʠʚʥʦʩʪʽ ʘʥʪʠʙʽʦʪʠʢʽʚ ʩʝʨʝʜ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ 
ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʥʘ ʢʘʬʝʜʨʽ ʧʨʦʬʽʣʘʢʪʠʯʥʦʾ ʽ ʩʦʮʽʘʣʴʥʦʾ ʤʝʜʠʮʠʥʠ, ʤʽʢʨʦʙʽʦʣʦʛʽʾ 
ʪʘ ʝʧʽʜʝʤʽʦʣʦʛʽʾ ʂʠʾʚʩʴʢʦʛʦ ʄʝʜʠʯʥʦʛʦ ʋʥʽʚʝʨʩʠʪʝʪʫ.  

ʇʨʦʪʠʤʽʢʨʦʙʥʘ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʻ ʚʩʝʩʚʽʪʥʴʦʶ ʧʨʦʙʣʝʤʦʶ, ʷʢʘ ʧʝʨʝʚʘʞʥʦ 
ʚʧʣʠʚʘʻ ʥʘ ʷʢʽʩʪʴ ʣʽʢʫʚʘʥʥʷ ʢʨʘʾʥ ʟ ʥʠʟʴʢʠʤ ʪʘ ʩʝʨʝʜʥʽʤ ʜʦʭʦʜʦʤ. ʆʩʥʦʚʥʠʤʠ 
ʬʘʢʪʦʨʘʤʠ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʻ ʽʨʨʘʮʽʦʥʘʣʴʥʝ ʚʞʠʚʘʥʥʷ ʘʥʪʠʙʽʦʪʠʢʽʚ, ʥʝʧʦʚʥʝ 
ʣʽʢʫʚʘʥʥʷ ʪʘ ʩʘʤʦʣʽʢʫʚʘʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʜʥʘʢʦʚʠʭ ʘʥʪʠʙʽʦʪʠʢʽʚ ʚ 
ʪʚʘʨʠʥʥʠʮʪʚʽ ʪʘ ʦʭʦʨʦʥʽ ʟʜʦʨʦʚôʷ, ʘ ʪʘʢʦʞ ʥʝʜʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ 
ʟʘʭʦʜʽʚ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʰʠʨʝʥʥʷ ʨʝʟʠʩʪʝʥʪʥʠʭ ʙʘʢʪʝʨʽʡ ʷʢ ʫ ʤʝʞʘʭ ʢʨʘʾʥʠ, 
ʪʘʢ ʽ ʟʘ ʾʾ ʤʝʞʘʤʠ. ʇʨʠʥʮʠʧʦʚʘ ʧʦʚʝʜʽʥʢʘ ʣʽʢʘʨʽʚ ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ 
ʩʧʦʞʠʚʘʥʥʽ ʘʥʪʠʙʽʦʪʠʢʽʚ ʽ ʻ ʧʦʪʝʥʮʽʡʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʢʦʥʪʨʦʣʶ, ʽ 
ʩʪʨʠʤʫʚʘʥʥʷ ʧʨʦʙʣʝʤʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ [1]. 

ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʧʨʠʥʮʠʧʽʚ ʜʦʢʘʟʦʚʦʾ ʤʝʜʠʮʠʥʠ, ʧʨʠʟʥʘʯʝʥʥʷ 
ʘʥʪʠʙʽʦʪʠʢʽʚ ʤʘʻ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘʩʪʫʧʥʠʤ ʢʨʠʪʝʨʽʷʤ: 

Á ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʥʪʠʙʽʦʪʠʢʽʚ ʚ ʢʫʨʩʽ ʣʽʢʫʚʘʥʥʷ ʦʙʫʤʦʚʣʝʥʦ 
ʜʽʘʛʥʦʟʦʤ ʧʘʮʽʻʥʪʘ ʪʘ ʚʽʜʧʦʚʽʜʥʠʤ ʢʣʽʥʽʯʥʠʤ ʧʨʦʪʦʢʦʣʦʤ; 

Á ʥʝ ʽʩʥʫʻ ʞʦʜʥʠʭ ʧʨʦʪʠʧʦʢʘʟʘʥʴ, ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʙʽʯʥʠʭ ʨʝʘʢʮʽʡ ʻ 
ʤʽʥʽʤʘʣʴʥʦʶ; 

Á ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʘʮʽʻʥʪʘ ʪʦʯʥʦʶ, ʚʘʞʣʠʚʦʶ ʪʘ ʯʽʪʢʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʱʦʜʦ 
ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ ʤʦʞʣʠʚʦʾ ʨʝʘʢʮʽʾ ʦʨʛʘʥʽʟʤʫ ʥʘ ʧʨʠʟʥʘʯʝʥʝ ʣʽʢʫʚʘʥʥʷ; 

Á ʧʨʠʡʦʤ ʧʨʝʧʘʨʘʪʽʚ ʧʨʦʭʦʜʠʪʴ ʧʽʜ ʩʪʨʦʛʠʤ ʢʦʥʪʨʦʣʝʤ ʣʽʢʘʨʷ.      
ɺʨʘʭʦʚʫʶʯʠ ʚʞʝ ʽʩʥʫʶʯʫ ʛʣʦʙʘʣʴʥʫ ʧʨʦʙʣʝʤʫ, ɺʆʆɿ ʥʝʦʙʭʽʜʥʦ 

ʨʦʟʨʦʙʠʪʠ ʥʘʣʝʞʥʠʡ ʤʝʭʘʥʽʟʤ ʚ ʫʧʨʘʚʣʽʥʥʽ ʪʘ ʧʽʜʪʨʠʤʮʽ ʽʥʽʮʽʘʪʠʚʠ ʧʦ 
ʨʝʛʫʣʶʚʘʥʥʶ ʧʨʠʟʥʘʯʝʥʥʷ ʘʥʪʠʙʽʦʪʠʢʽʚ ʚ ʣʽʢʘʨʥʷʭ, ʘ ʪʘʢʦʞ ʤʽʥʽʤʽʟʫʚʘʪʠ 
ʤʦʞʣʠʚʽʩʪʴ ʩʘʤʦʣʽʢʫʚʘʥʥʷ ʙʝʟ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʜʽʘʛʥʦʟʫ ʣʽʢʘʨʝʤ.  

ɺʘʞʣʠʚʠʤʠ ʝʪʘʧʘʤʠ ʧʨʦʛʨʘʤʠ ʟʥʠʞʝʥʥʷ ʧʨʦʪʠʤʽʢʨʦʙʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʚ 
ʋʢʨʘʾʥʽ ʤʘʶʪʴ ʩʪʘʪʠ: 

Á ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʛʨʘʤʠ ʧʦ ʢʦʥʪʨʦʣʶ ʟʘ ʽʥʬʝʢʮʽʷʤʠ; 
Á ʦʨʛʘʥʽʟʘʮʽʷ ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʴʥʠʭ ʢʦʤʽʪʝʪʽʚ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʟʘ ʢʦʥʪʨʦʣʴ 
ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʥʪʠʤʽʢʨʦʙʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʫ ʣʽʢʘʨʥʷʭ; 

Á ʨʦʟʨʦʙʢʘ ʪʘ ʨʝʛʫʣʷʨʥʝ ʦʥʦʚʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʨʠʥʮʠʧʽʚ ʱʦʜʦ 
ʧʨʦʪʠʤʽʢʨʦʙʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ ʜʣʷ ʣʽʢʘʨʽʚ; 

Á ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʦʚʦʾ ʧʨʦʛʨʘʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʥʪʠʙʽʦʪʠʢʽʚ, 
ʚʢʣʶʯʘʶʯʠ ʢʽʣʴʢʽʩʪʴ, ʩʭʝʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʟʚʦʨʦʪʥʠʡ ʟʚ'ʷʟʦʢ ʧʨʦ 
ʨʝʟʫʣʴʪʘʪʠ ʧʽʩʣʷ ʧʨʠʟʥʘʯʝʥʥʷ.  

ɺʠʩʥʦʚʦʢ. ɿ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʧʨʦʪʠʤʽʢʨʦʙʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ 
ʋʢʨʘʾʥʠ ʚʙʘʯʘʻʪʴʩʷ ʟʘ ʜʦʮʽʣʴʥʝ ʧʨʦʚʝʜʝʥʥʷ ʥʠʟʢʠ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ ʽʟ 
ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʧʨʠʥʮʠʧʽʚ ʜʦʢʘʟʦʚʦʾ ʤʝʜʠʮʠʥʠ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʽʥʬʝʢʮʽʡʥʠʭ 
ʟʘʭʚʦʨʶʚʘʥʴ.  
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ɺʇʃʀɺ ʌɯʊʆʇɸʊʆɻɽʅʅʀʍ ʆʈɻɸʅɯɿʄɯɺ ï ɿɹʋɼʅʀʂɯɺ ɻʈʀɹʅʀʍ 
ʍɺʆʈʆɹ ʊɸ ʅɽʄɸʊʆɼ ʅɸ ɺʊʈɸʊʀ ɺʈʆɾɸʖ ʂɸʈʊʆʇʃɯ  

ʇɯɼ ʏɸʉ ɿɹɽʈɯɻɸʅʅʗ  

ɹʦʤʦʢ ʉ.ʂ. 
ɯʥʩʪʠʪʫʪ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʅɸɸʅ 

ɺ ʥʘʩʽʥʥʠʮʴʢʠʭ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʧʽʜ ʯʘʩ ʟʙʝʨʽʛʘʥʥʷ ʢʘʨʪʦʧʣʽ ʥʘ ʙʫʣʴʙʘʭ 
ʧʘʨʘʟʠʪʫʶʪʴ ʟʙʫʜʥʠʢʠ ʰʢʽʜʣʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʜʦ 30 ʨʽʟʥʠʭ ʨʦʜʠʥ. 
ɿʘ ʯʘʩʪʫʶ, ʥʘ ʙʫʣʴʙʘʭ ʧʽʜ ʯʘʩ ʟʙʝʨʽʛʘʥʥʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʦʜʥʦʯʘʩʥʠʡ ʨʦʟʚʠʪʦʢ 
ʥʝ ʦʜʥʦʛʦ ʟʙʫʜʥʠʢʘ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʫʨʘʞʝʥʥʷ 
ʟʙʫʜʥʠʢʘʤʠ ʭʚʦʨʦʙ [1, 2].  ɺʪʨʘʪʠ ʢʘʨʪʦʧʣʽ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ ʩʷʛʘʶʪʴ 40-80% ʽ 
ʙʽʣʴʰʝ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʙʘʛʘʪʴʦʭ ʯʠʥʥʠʢʽʚ: ʨʽʚʥʷ ʩʪʽʡʢʦʩʪʽ ʩʦʨʪʫ, ʯʠʩʝʣʴʥʦʩʪʽ 
ʬʽʪʦʧʘʪʦʛʝʥʥʘ, ʧʦʛʦʜʥʠʭ ʫʤʦʚ, ʩʪʘʥʫ ʽ ʬʘʟʠ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ, ʩʧʨʠʷʪʣʠʚʠʭ ʜʣʷ 
ʨʦʟʚʠʪʢʫ ʭʚʦʨʦʙʠ ʫʤʦʚ ʟʙʝʨʽʛʘʥʥʷ ʚ ʢʘʨʪʦʧʣʝʩʭʦʚʠʱʘʭ [3].  

ɼʦʩʣʽʜʞʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʥʘ ʩʦʨʪʘʭ ʢʘʨʪʦʧʣʽ (Solanum tuberosum): 
ɹʘʨʚʽʥʘ, ʃʘʙʝʣʣʘ, ɺʝʥʜʽ, ʉʘʨʘʷ, ʄʘʨʣʝʥ, ɹʝʣʴʤʘʥʜʦ, ʄʦʥʪʝïʂʘʨʣʦ, ʊʦʩʢʘ ʪʘ 
ɹʽʣʘ ʨʦʩʩʘ. ɹʫʣʦ ʚʠʷʚʣʝʥʦ ʟʙʫʜʥʠʢʠ ʛʨʠʙʥʠʭ ʭʚʦʨʦʙ: ʨʦʜʫ Fusarium spp. ï ʥʘ 
ʩʦʨʪʘʭ ɹʘʨʚʽʥʘ, ʃʘʙʝʣʣʘ, ɺʝʥʜʽ, ʉʘʨʘʷ ʪʘ ʨʦʜʫ Alternaria spp. ʥʘ ʩʦʨʪʘʭ 
ʄʘʨʣʝʥ ʽ ʉʘʨʘʷ. ʉʘʧʨʦʬʽʪʥʽ ʬʽʪʦʥʝʤʘʪʦʜʠ: Caenorhabditis elegans ï ʥʘ ʩʦʨʪʽ 
ɹʘʨʚʽʥʘ; Panagrolaimus rigidus ï ʥʘ ʩʦʨʪʘʭ ʉʘʨʘʷ, ɹʝʣʴʤʘʥʜʦ, ʄʦʥʪʝïʂʘʨʣʦ; 
Eucephalobus mucronatus ï ʥʘ ʩʦʨʪʽ ɹʘʨʚʽʥʘ. 

ɺʪʨʘʪʠ ʚʨʦʞʘʶ ʧʽʜ ʯʘʩ ʟʙʝʨʽʛʘʥʥʷ ʢʘʨʪʦʧʣʽ ʩʪʘʥʦʚʠʣʠ ʫ ʚʘʟʽ ʚʽʜ  
0,20-7,50%. ɺʦʥʠ ʙʫʣʠ ʨʦʟʜʧʦʜʽʣʝʥʽ ʟʘ ʩʪʽʡʢʽʩʪʶ ʥʘ ʪʨʠ ʛʨʫʧʠ: ʩʠʣʴʥʦʟʘʨʘʞʝʥʽ, 
ʩʝʨʝʜʥʴʦʟʘʨʘʞʝʥʽ ʪʘ ʩʣʘʙʦʟʘʨʘʞʝʥʽ. ɼʦ ʩʠʣʴʥʦʟʘʨʘʞʝʥʠʭ ʚʽʜʥʝʩʣʠ ʩʦʨʪʠ: 
ʉʘʨʘʷ (ʚʪʨʘʪʘ ʚʘʛʠ ʙʫʣʴʙ 7,50%); ʃʘʙʝʣʣʘ (ʚʪʨʘʪʘ ʚʘʛʠ ʙʫʣʴʙ 7,10% ); ʄʦʥʪʝ - 
ʂʘʨʣʦ (ʚʪʨʘʪʘ ʚʘʛʠ ʙʫʣʴʙ 6,30%). ɼʦ ʩʝʨʝʜʥʴʦʟʘʨʘʞʝʥʠʭ ʚʽʜʥʝʩʣʠ ʩʦʨʪʠ: 
ʄʘʨʣʝʥ (ʚʪʨʘʪʘ ʚʘʛʠ ʙʫʣʴʙ 5,10%); ɹʽʣʘ ʨʦʩʩʘ (ʚʪʨʘʪʘ ʚʘʛʠ ʙʫʣʴʙ 4,80%) ʪʘ 
ɹʘʨʚʽʥʘ (ʚʪʨʘʪʘ ʚʘʛʠ ʙʫʣʴʙ 3,60 %). ɼʦ ʩʣʘʙʦʟʘʨʘʞʝʥʠʭ ʚʽʜʥʝʩʝʥʦ ʩʦʨʪʠ: 
ɹʝʣʴʤʘʥʜʦ (ʚʪʨʘʪʘ ʚʘʛʠ ʙʫʣʴʙ 1,20%); ɺʝʥʜʽ (ʚʪʨʘʪʘ ʚʘʛʠ ʙʫʣʴʙ 0,70 %) ʪʘ 
ʊʦʩʢʘ (ʚʪʨʘʪʘ ʚʘʛʠ ʙʫʣʴʙ 0,20%). 

ʅʘ ʩʦʨʪʘʭ ɺʝʥʜʽ ʪʘ ʊʦʩʢʘ ʥʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ ʽ 
ʥʝʤʘʪʦʜʦʟʽʚ ʪʘ ʚʪʨʘʪʠ ʚʨʦʞʘʶ ʫ ʚʘʟʽ ʙʫʣʠ ʥʘʡʤʝʥʰʠʤʠ 0,20-0,70%. ʅʘ ʩʦʨʪʽ 
ɹʽʣʘ ʨʦʩʩʘ ʬʽʪʦʧʘʪʦʛʝʥʽʚ ʛʨʠʙʥʦʛʦ ʪʘ ʥʝʤʘʪʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʥʝ ʚʠʷʚʣʝʥʦ, 
ʧʨʦʪʝ, ʚʪʨʘʪʠ ʚʨʦʞʘʶ ʫ ʚʘʟʽ ʩʪʘʥʦʚʠʣʠ 4,80%. ʅʘʡʙʽʣʴʰʽ ʚʪʨʘʪʠ ʚʨʦʞʘʶ, 
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ʚʩʪʘʥʦʚʣʝʥʦ ʥʘ ʩʦʨʪʘʭ ʉʘʨʘʷ, ʃʘʙʝʣʣʘ ʪʘ ʄʦʥʪʝïʂʘʨʣʦ ʫ ʤʝʞʘʭ - 6,30-7,5%, 
ʥʘ ʷʢʠʭ ʙʫʣʦ ʚʠʷʚʣʝʥʦ Panagrolaimus rigidus - ʩʘʧʨʦʬʽʪ ʥʝʤʘʪʦʜʥʦʛʦ 
ʧʦʭʦʜʞʝʥʥʷ ʪʘ ʥʘ ʧʝʨʰʠʭ ʜʚʦʭ ʩʦʨʪʘʭ ʚʠʷʚʣʝʥʦ ʨʦʟʚʠʪʦʢ ʟʙʫʜʥʠʢʽʚ ʛʨʠʙʥʠʭ 
ʭʚʦʨʦʙ ʘʣʴʪʝʨʥʘʨʽʦʟʫ ʽ ʬʫʟʘʨʽʦʟʫ. 

ʅʘʷʚʥʽʩʪʴ ʽʥʚʘʟʽʾ ʩʘʧʨʦʬʽʪʥʠʤʠ ʥʝʤʘʪʦʜʘʤʠ ʨʦʜʫ Rhabditida ʩʧʨʠʷʣʘ 
ʧʦʰʠʨʝʥʥʶ ʟʘʭʚʦʨʶʚʘʥʥʷ ʙʫʣʴʙ ʥʘ ʘʣʴʪʝʨʥʘʨʽʦʟ ʪʘ ʬʫʟʘʨʽʦʟ ʥʘ ʩʦʨʪʘʭ 
ɹʘʨʚʽʥʘ, ʉʘʨʘʷ ʪʘ ʄʦʥʪʝ-ʂʘʨʣʦ. ʅʘ ʩʦʨʪʽ ɹʝʣʴʤʘʥʜʦ ʽʥʚʘʟʽʷ ʥʝʤʘʪʦʜʘʤʠ ʚʠʜʫ 
Panagrolaimus rigidus  ʥʝ ʩʧʨʠʷʣʘ ʨʦʟʚʠʪʢʫ ʟʘʭʚʦʨʶʚʘʥʴ ʧʘʪʦʛʝʥʘʤʠ, ʱʦ 
ʧʦʚôʷʟʘʥʦ ʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʩʪʽʡʢʦʩʪʽ ʩʦʨʪʫ ʜʦ ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ.  

ʅʘʷʚʥʽʩʪʴ ʟʘʭʚʦʨʶʚʘʥʴ ʩʦʨʪʫ ʃʘʙʝʣʣʘ ʟʙʫʜʥʠʢʦʤ ʬʫʟʘʨʽʦʟʫ ʪʘ ʩʦʨʪʫ 
ʄʘʨʣʝʥ ʟʙʫʜʥʠʢʦʤ ʘʣʴʪʝʨʥʘʨʽʦʟʫ, ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʥʝʤʘʪʦʜʥʠʭ ʽʥʚʘʟʽʡ, ʤʦʞʝ 
ʩʚʽʜʯʠʪʠ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʽʜ ʯʘʩ ʚʝʛʝʪʘʮʽʾ ʨʦʩʣʠʥ, ʷʢʝ ʟʛʦʜʦʤ 
ʧʦʰʠʨʠʣʦʩʴ ʥʘ ʙʫʣʴʙʠ. ɺʪʨʘʪʠ ʚʨʦʞʘʶ ʙʫʣʴʙ ʫ ʚʘʟʽ ʧʽʜ ʯʘʩ ʟʙʝʨʽʛʘʥʥʷ 
ʩʪʘʥʦʚʠʣʠ ʚʽʜ 0,2-7,5%. ɿʘ ʨʽʚʥʝʤ ʫʨʘʞʝʥʥʷ ʩʦʨʪʠ ʨʦʟʧʦʜʽʣʝʥʽ ʥʘ ʪʨʠ ʛʨʫʧʠ: 
ʩʠʣʴʥʦʟʘʨʘʞʝʥʽ, ʩʝʨʝʜʥʴʦʟʘʨʘʞʝʥʽ ʪʘ ʩʣʘʙʦʟʘʨʘʞʝʥʽ. 

ʆʪʞʝ, ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ ʢʘʨʪʦʧʣʽ ʨʦʟʚʠʪʦʢ ʟʙʫʜʥʠʢʽʚ ʛʨʠʙʥʠʭ ʭʚʦʨʦʙ ʪʘ ʽʥʚʘʟʽʾ 
ʩʘʧʨʦʬʽʪʥʠʤʠ ʥʝʤʘʪʦʜʘʤʠ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʚʪʨʘʪ ʚʨʦʞʘʶ, ʟʘʨʘʞʝʥʥʷ 
ʩʘʧʨʦʬʽʪʥʠʤʠ ʥʝʤʘʪʦʜʘʤʠ ʤʦʞʝ ʙʫʜʠ ʜʦʜʘʪʢʦʚʠʤ ʜʞʝʨʝʣʦʤ ʧʦʰʠʨʝʥʥʷ 
ʽʥʬʝʢʮʽʾ ʥʘ ʙʫʣʴʙʘʭ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ. 
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ʟʙʝʨʽʛʘʥʥʷ ʙʫʣʴʙ ʢʘʨʪʦʧʣʽ // ʊʝʟʠ ʜʦʧʦʚʽʜʝʡ ʄʽʞʥʘʨʦʜʥʦʛʦ ʩʠʤʧʦʟʽʫʤʫ "ɹʽʦʝʪʠʢʘ 
ʥʘ ʧʨʦʪʷʟʽ III ʪʠʩʷʯʦʣʽʪʪʷ", ʍʘʨʢʽʚ, 4ï7 ʞʦʚʪʥʷ. ï 2000. ï ʉ. 182.  

2. ʇʦʣʦʞʝʥʝʮʴ ɺ. ʄ., ʈʫʜʝʥʢʦ ʖ. ʌ., ʅʝʤʝʨʠʮʴʢʘ ʃ. ɺ. ʗʢ ʚʟʘʻʤʦʜʽʶʪʴ ʭʚʦʨʦʙʠ 
ʢʘʨʪʦʧʣʽ // ɿʘʭʠʩʪ ʨʦʩʣʠʥ. ï 2000. ï ˉ 10. ï ʉ. 7. 

3. ʊʨʠʙʝʣʴ ʉ. ʆ., ʂʦʨʦʣʴ ʊ. ʉ., ʅʦʚʦʩʝʣʴʩʴʢʘ ʊ. ɻ. ʉʪʽʡʢʽ ʩʦʨʪʠ ï ʦʩʥʦʚʘ 
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ɼʆʉʃɯɼɾɽʅʅʗ ɺɸʈɯɸɹɽʃʔʅɯʉʊɯ ɻɽʅɽʊʀʏʅʀʍ ʄɸʈʂɽʈɯɺ ɺɯʈʋʉʋ 
ʇʊɸʐʀʅʆɻʆ ɻʈʀʇʋ ɸ ʅ1N1 ʪʘ ʅ7N9 ʅɸ ʊɽʈʈʀʊʆʈɯɰ ʋʂʈɸɰʅʀ 

 
ɹʫʨʷʯʝʥʢʦ ʉ.ɺ., ʉʪʝʛʥʽʡ ɹ.ʊ. 

ʅʅʎ çɯʥʩʪʠʪʫʪ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʪʘ ʢʣʽʥʽʯʥʦʾ ʚʝʪʝʨʠʥʘʨʥʦʾ ʤʝʜʠʮʠʥʠè 

 
ʇʪʘʰʠʥʠʡ ʛʨʠʧ (Avian influenza) ï ʚʠʩʦʢʦʢʦʥʪʘʛʽʦʟʥʝ ʚʽʨʫʩʥʝ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʱʦ ʚʠʢʣʠʢʘʻ ʚʠʩʦʢʫ ʩʤʝʨʪʥʽʩʪʶ (ʜʦ 100 %) ʧʪʠʮʽ. ɽʪʽʦʣʦʛʽʯʥʠʡ 
ʬʘʢʪʦʨ, ʱʦ ʚʠʢʣʠʢʘʻ ʽʥʬʝʢʮʽʡʥʠʡ ʧʨʦʮʝʩ ï ʈʅʂ-ʚʤʽʩʥʠʡ ʚʽʨʫʩ. ɺʽʨʫʩʠ ʤʘʶʪʴ 
ʩʬʝʨʠʯʥʫ ʬʦʨʤʫ, ʚʽʙʨʽʦʥʠ ʜʽʘʤʝʪʨʦʤ 80-120 ʥʤ, ʧʦʣʽʤʦʨʬʥʽ. ɺʽʨʫʩ ʚʽʜʥʦʩʠʪʴʩʷ 
ʜʦ ʪʠʧʫ ɸ(Influenza A virus) ʽ ʤʘʻ 16 ʧʽʜʪʠʧʽʚ ʟʘ ʛʝʤʘʛʣʶʪʠʥʽʥʘʤʠ ʪʘ 9 ʧʽʜʪʠʧʽʚ ï 
ʟʘ ʥʝʡʨʘʤʽʥʽʜʘʟʦʶ ʪʘ ʥʫʢʣʝʦʧʨʦʪʝʾʜʘʤʠ. ʅʘʡʙʽʣʴʰʫ ʽʥʬʝʢʮʽʡʥʽʩʪʴ ʤʘʶʪʴ 
ʧʽʜʪʠʧʠ ʅ1 ʪʘ ʅ7 [1]. ʇʨʠʨʦʜʥʠʤ ʨʝʟʝʨʚʫʘʨʦʤ ʚʽʨʫʩʫ ʪʘ ʧʨʠʯʠʥʦʶ ʧʦʰʠʨʝʥʥʷ 
ʝʧʽʟʦʦʪʽʾ ʻ ʤʽʛʨʫʶʯʽ ʚʦʜʦʧʣʘʚʥʽ ʧʪʘʭʠ. ɿʘʚʜʷʢʠ ʧʨʠʨʦʜʥʽʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʚʦʥʠ 
ʥʘʡʤʝʥʰ ʩʧʨʠʷʪʣʠʚʽ ʜʦ ʽʥʬʝʢʮʽʾ ʽ ʚ ʧʨʦʮʝʩʽ ʤʽʛʨʘʮʽʾ ʤʦʞʫʪʴ ʜʦʣʘʪʠ ʚʝʣʠʢʽ 
ʚʽʜʩʪʘʥʽ. ɼʦ ʟʘʨʘʞʝʥʥʷ ʧʪʘʰʠʥʠʤ ʛʨʠʧʦʤ ʩʧʨʠʷʪʣʠʚʽ ʥʝ ʪʽʣʴʢʠ ʧʪʘʭʠ, ʘʣʝ ʡ ʽʥʰʽ 
ʜʠʢʽ ʪʘ ʩʚʽʡʩʴʢʽ ʪʚʘʨʠʥʠ.  

ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʝʧʽʟʦʦʪʠʯʥʦʾ ʩʠʪʫʘʮʽʾ ʚʽʨʫʩʫ ʛʨʠʧʫ 
ʧʪʠʮʽ ɸ ʚ ʋʢʨʘʾʥʽ, ʟʫʤʦʚʣʝʥʦʛʦ ʩʫʙʪʠʧʘʤʠ ʅ1N1 ʣʶʜʠʥʠ ʪʘ ʅ7N9 ʧʪʘʭʽʚ, 
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ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʠʢʠ ʧʪʘʰʠʥʦʛʦ ʛʨʠʧʫ ʪʘ ʾʭ 
ʧʨʠʜʘʪʥʽʩʪʴ, ʜʦʩʣʽʜʠʪʠ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʛʝʥʝʪʠʯʥʠʭ ʤʘʨʢʝʨʽʚ (ʛʝʥʠ ʅɸ, NA ʪʘ 
NP) ʧʪʘʰʠʥʦʛʦ ʛʨʠʧʫ, ʚʠʟʥʘʯʠʪʠ ʝʧʽʟʦʦʪʠʯʥʫ ʩʠʪʫʘʮʽʶ ʧʦ ʧʦʰʠʨʝʥʦʩʪʽ 
ʧʪʘʰʠʥʦʛʦ ʛʨʠʧʫ ʚ ʋʢʨʘʾʥʽ ʪʘ ʩʚʽʪʽ; ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʨʽʟʥʽ ʤʝʪʦʜʠ ʜʽʘʛʥʦʩʪʠʢʠ 
ʚʽʨʫʩʫ ʧʪʘʰʠʥʦʛʦ ʛʨʠʧʫ ʚ ʧʦʨʽʚʥʷʥʥʽ; ʘʥʘʣʽʟʫʚʘʪʠ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʛʝʥʝʪʠʯʥʠʭ 
ʤʘʨʢʝʨʽʚ ʧʪʘʰʠʥʦʛʦ ʛʨʠʧʫ.  

ɺʽʨʫʩ ʧʪʘʰʠʥʦʛʦ ʛʨʠʧʫ ɸ ʢʣʘʩʠʬʽʢʫʶʪʴ ʟʘ ʾʭ ʧʦʚʝʨʭʥʝʚʠʤʠ ʧʨʦʪʝʾʥʘʤʠ 
ʛʝʤʘʛʣʶʪʝʥʽʥʘ (H), ʥʝʡʨʘʤʽʥʽʜʘʟʠ (N) ʪʘ ʥʫʢʣʝʦʧʨʦʪʝʾʜʘ (NP). ʋ ʂʠʪʘʾ (ɻʦʥʢʦʥʛ) 
ʚ 1997 ʨʦʮʽ ʚʧʝʨʰʝ ʙʫʣʦ ʟʘʨʝʻʩʪʨʦʚʘʥʦ çʧʪʘʰʠʥʠʡ ʛʨʠʧè ʫ ʣʶʜʠʥʠ. 
ɯʥʬʽʢʫʚʘʥʥʷ ʣʶʜʝʡ ʩʧʽʚʧʘʣʦ ʟ ʝʧʽʜʝʤʽʻʶ ʚʠʩʦʢʦʧʘʪʦʛʝʥʥʦʛʦ ʰʪʘʤʫ ʚʽʨʫʩʫ 
H1N1, ʩʫʙʪʠʧ ʚʠʢʣʠʢʘʚ ʚʘʞʢʝ ʟʘʭʚʦʨʶʚʘʥʥʷ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ ʫ 18 ʦʩʽʙ, ʟ ʷʢʠʭ 
6 ʧʦʤʝʨʣʦ. ʇʨʠ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʙʫʣʦ ʧʽʜʪʚʝʨʜʞʝʥʦ, ʱʦ 
ʟʘʭʚʦʨʶʚʘʥʥʷ ʚʠʢʣʠʢʘʥʝ ʪʠʤ ʞʝ ʩʘʤʠʤ ʰʪʘʤʦʤ, ʱʦ ʡ ʫ ʧʦʧʫʣʷʮʽʾ ʩʚʽʡʩʴʢʠʭ 
ʧʪʘʭʽʚ ʪʘ ʢʦʥʪʘʤʽʥʘʮʽʻʶ ʣʶʜʝʡ ʟ ʽʥʬʽʢʦʚʘʥʦʶ ʜʦʤʘʰʥʴʦʶ ʧʪʠʮʝʶ. ʇʨʦʚʽʚʰʠ 
ʤʦʥʽʪʦʨʠʥʛ ʩʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥ: ʇʦʣʴʱʽ, ʈʫʤʫʥʽʾ, ʋʛʦʨʱʠʥʠ, ʅʽʤʝʯʯʠʥʠ, 
ʅʽʜʝʨʣʘʥʜʽʚ, ʐʚʝʡʮʘʨʽʾ, ɸʚʩʪʨʽʾ, ɹʦʣʛʘʨʽʾ, ʚʽʜʤʽʯʝʥʽ ʩʧʘʣʘʭʠ çʧʪʘʰʠʥʦʛʦ ʛʨʠʧʫè 
ʩʝʨʝʜ ʜʠʢʠʭ ʪʘ ʤʽʛʨʫʶʯʠʭ ʧʪʘʭʽʚ ʫ 2016 ʨʦʮʽ. ɺ ʮʴʦʤʫ ʞ ʨʦʮʽ ʚ ʋʢʨʘʾʥʽ ʚʠʧʘʜʢʠ 
ʧʪʘʰʠʥʦʛʦ ʛʨʠʧʫ ʙʫʣʠ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʚ ʍʝʨʩʦʥʩʴʢʽʡ ʦʙʣʘʩʪʽ (ʂʽʮʤʘʥʩʴʢʦʤʫ 
ʨʘʡʦʥʽ) ʪʘ ʏʝʨʥʽʚʝʮʴʢʦʾ ʦʙʣʘʩʪʽ. ɺ ʋʢʨʘʾʥʽ ʜʽʘʛʥʦʩʪʠʢʘ ʛʨʠʧʫ ʧʪʠʮʽ ʧʨʦʚʦʜʠʪʴʩʷ 
ʢʦʤʧʣʝʢʩʥʦ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʝʧʽʟʦʦʪʦʣʦʛʽʯʥʠʭ ʜʘʥʠʭ, ʢʣʽʥʽʯʥʠʭ, ʧʘʪʦʣʦʛʦ-
ʘʥʘʪʦʤʽʯʥʠʭ ʟʤʽʥ ʪʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɻʨʠʧ ʪʨʝʙʘ ʯʽʪʢʦ ʜʽʘʛʥʦʩʪʫʚʘʪʠ 
ʚʽʜ ʪʘʢʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʧʪʠʮʽ, ʷʢ ʣʘʨʠʥʛʦʪʨʘʭʝʾʪ, ʭʚʦʨʦʙʘ ʅʴʶʢʘʩʣʘ, 
ʧʘʩʪʝʨʝʣʴʦʟ ʪʘ ʨʝʩʧʽʨʘʪʦʨʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʊʦʤʫ, ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʚʽʨʫʩʫ ʛʨʠʧʫ 
ʧʪʠʮʽ (ɺɻʇ) ʚʠʩʫʚʘʻʪʴʩʷ ʨʷʜ ʚʠʤʦʛ ʧʦ ʪʘʢʠʤ ʧʦʢʘʟʥʠʢʘʤ ʷʢ ʩʧʝʮʠʬʽʯʥʽʩʪʴ, 
ʯʫʪʣʠʚʽʩʪʴ, ʚʽʜʪʚʦʨʶʚʘʥʽʩʪʴ ʪʘ ʪʨʠʚʘʣʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ [2]. ʋ 1997 ʨʦʢʫ 
ʚʠʟʥʘʯʝʥʥʷ ʘʥʪʠʪʽʣ ʧʨʠ ʝʧʽʜʝʤʽʾ ʧʪʘʰʠʥʦʛʦ ʛʨʠʧʫ ʩʪʘʥʜʘʨʪʥʠʡ ʜʣʷ 
ʩʝʨʦʣʦʛʽʯʥʦʛʦ ʚʠʷʚʣʝʥʥʷ ʽʥʬʝʢʮʽʾ ʛʨʠʧʫ ʫ ʣʶʜʠʥʠ ʘʥʘʣʽʟ ʽʥʛʽʙʫʚʘʥʥʷ 
ʛʝʤʘʛʣʶʪʠʥʘʮʽʾ ʧʦʢʘʟʘʚ ʥʠʟʴʢʫ ʯʫʪʣʠʚʽʩʪʴ. ʊʦʤʫ ʙʫʚ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʤʝʪʦʜ 
ʤʽʢʨʦʥʝʡʪʨʘʣʽʟʘʮʽʾ ELISA ï ʙʽʣʴʰ ʯʫʪʣʠʚʠʡ ʤʝʪʦʜ. ʉʧʝʮʠʬʽʯʥʠʡ ʥʝʧʨʷʤʠʡ 
ELISA (ʽʤʫʥʦʬʝʨʤʝʥʪʥʠʡ ʘʥʘʣʽʟ) ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʘʥʪʠʪʽʣ ʜʦ ʚʽʨʫʩʫ ʧʪʘʰʠʥʦʛʦ 
ʛʨʠʧʫ ʫ ʣʶʜʠʥʠ. ʏʫʪʣʠʚʽʩʪʴ ʽ ʩʧʝʮʠʬʽʯʥʽʩʪʴ ʙʽʣʴʰʘ ʨʘʟʦʤ ʟ ʤʝʪʦʜʦʤ ɺʝʩʪʝʨʥ-
ʙʣʦʪ. ɺʠʟʥʘʯʝʥʥʷ ʘʥʪʠʛʝʥʽʚ ʅ1 ʘʥʪʠʪʽʣ ʫ ʜʦʨʦʩʣʠʭ ʫ ʚʽʮʽ ʚʽʜ 18 ʜʦ 59 ʨʦʢʽʚ 
ʤʘʢʩʠʤʘʣʴʥʘ ʯʫʪʣʠʚʽʩʪʴ (80%) ʪʘ ʩʧʝʮʠʬʽʯʥʽʩʪʴ (96 %) ʜʦʩʷʛʘʣʠʩʷ ʧʨʠ 
ʟʘʩʪʦʩʫʚʘʥʥʽ ʤʽʢʨʦʥʝʡʪʨʘʣʽʟʘʮʽʾ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ɺʝʩʪʝʨʥ-ʙʣʦʪ. ʄʘʢʩʠʤʘʣʴʥʘ 
ʯʫʪʣʠʚʽʩʪʴ (100%) ʪʘ ʩʧʝʮʠʬʽʯʥʽʩʪʴ (100 %) ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ELISA ʨʘʟʦʤ ʟ 
ɺʝʩʪʝʨʥ-ʙʣʦʪ ʜʦʩʷʛʘʣʘʩʴ ʟʘ ʚʠʟʥʘʯʝʥʥʷ ʘʥʪʠʛʝʥʽʚ ʅ1 ʘʥʪʠʪʽʣ ʫ ʩʠʨʦʚʘʪʮʽ ʜʽʪʝʡ 
ʤʦʣʦʜʰʝ 15 ʨʦʢʽʚ. ʇʦʻʜʥʘʥʥʷ ʮʠʭ ʤʝʪʦʜʽʚ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʧʨʠ 
ʧʨʦʚʝʜʝʥʥʽ ʩʝʨʦʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʧʘʣʘʭʽʚ ʛʨʠʧʫ ʰʪʘʤʫ H1N1 [3]. 
ʊʘʢʦʞ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʚʠʩʦʢʦʧʘʪʦʛʝʥʥʽ ʥʝʡʨʦʪʨʦʧʥʽ ʚʘʨʽʘʥʪʠ ʚʽʨʫʩʫ 
ʧʪʘʰʠʥʦʛʦ ʛʨʠʧʫ H1N1 ʤʦʞʫʪʴ ʙʫʪʠ ʰʚʠʜʢʦ ʚʠʜʽʣʝʥʽ ʥʘ ʤʠʰʘʭ. 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʚʠʧʘʜʢʠ ʚʠʥʠʢʥʝʥʥʷ ʟʘʭʚʦʨʶʚʘʥʥʷ ʩʚʽʡʩʴʢʦʾ ʧʪʠʮʽ ʥʘ 
ʛʨʠʧ, ʷʢʽ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʚʧʨʦʜʦʚʞ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ, ʪʦ ʤʦʞʥʘ 
ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘ ʜʦʣʶ ʧʽʜʪʠʧʫ ʅ7 ʧʨʠʧʘʜʘʻ 2 % ʚʽʜ ʫʩʽʭ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ 
ʩʧʘʣʘʭʽʚ. ɹʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʚʠʧʘʜʢʠ ʚʠʷʚʣʝʥʥʷ ʈʅʂ ʟʙʫʜʥʠʢʘ ʚʠʩʦʢʦ-
ʧʘʪʦʛʝʥʥʦʛʦ ʛʨʠʧʫ ʧʪʠʮʽ ʩʫʙʪʠʧʫ ʅ7. ɿʨʘʟʢʠ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʟ ʢʣʽʥʽʯʥʦʛʦ 
ʤʘʪʝʨʽʘʣʫ ʚʽʜ ʛʫʩʝʡ ʦʜʥʦʛʦ ʟ ʧʪʘʭʦʛʦʩʧʦʜʘʨʩʪʚ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ. ɿʙʫʜʥʠʢ ʙʫʚ 
ʽʜʝʥʪʠʬʽʢʦʚʘʥʠʡ ʷʢ ʚʽʨʫʩ ʛʨʠʧʫ ɸ ʰʪʘʤʫ InfluenzaAvirus/goose/Ukraine/ 
2006/H7N7. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʨʦʙʦʪʠ ʜʦʩʣʽʜʥʠʢʘʤʠ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʛʝʥʝʪʠʯʥʠʡ 

http://ua-referat.com/%D0%A1%D1%82%D0%B0%D0%BD%D0%B4%D0%B0%D1%80%D1%82
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ʘʥʘʣʽʟ ʚʽʨʫʩʽʚ ʛʨʠʧʫ ɸ ʩʫʙʪʠʧʫ ʅ7 ʟ ʢʦʣʝʢʮʽʾ ʅʅʎ çɯɽʂɺʄè. ʉʘʤʝ ʨʦʟʨʽʟʥʝʥʽʩʪʴ 
ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʱʦʜʦ ʜʦʩʣʽʜʞʝʥʥʷ ʬʽʣʦʛʝʥʝʪʠʯʥʠʭ ʧʨʦʬʽʣʽʚ ʚʽʨʫʩʽʚ 
ʛʨʠʧʫ ɸ ʩʫʙʪʠʧʫ ʅ7 ʫ ʩʚʽʪʽ ʩʪʘʣʘ ʧʨʠʯʠʥʦʶ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʮʽʻʾ ʨʦʙʦʪʠ.  

ʇʨʦʚʝʜʝʥʝ ʤʥʦʞʠʥʥʝ ʚʠʨʽʚʥʶʚʘʥʥʷ 307 ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʬʨʘʛʤʝʥʪʽʚ ʛʝʥʘ 
ʛʝʤʘʛʣʶʪʠʥʽʥʫ ʚʽʨʫʩʫ ʛʨʠʧʫ ɸ ʩʫʙʪʠʧʫ ʅ7, ʽʟʦʣʴʦʚʘʥʦʛʦ ʚʽʜ ʧʪʠʮʽ ʫ ʢʨʘʾʥʘʭ 
ʘʤʝʨʠʢʘʥʩʴʢʦʛʦ ʪʘ ʻʚʨʦʘʟʽʘʪʩʴʢʦʛʦ ʢʦʥʪʠʥʝʥʪʽʚ, ʷʢʝ ʧʦʢʘʟʘʣʦ ʥʘʷʚʥʽʩʪʴ ʜʚʦʭ 
ʝʥʜʝʤʽʯʥʠʭ ʛʽʣʦʢ ʚʽʨʫʩʽʚ, ʷʢʽ ʤʘʣʠ ʜʠʚʝʨʛʝʥʮʽʶ ʜʦ 22 % ʤʽʞ ʩʦʙʦʶ. ɻʽʣʢʘ 1 ʙʫʣʘ 
ʧʨʝʜʩʪʘʚʣʝʥʘ ʘʤʝʨʠʢʘʥʩʴʢʠʤʠ ʰʪʘʤʘʤʠ ʚʽʨʫʩʫ ʛʨʠʧʫ ʧʝʨʝʚʘʞʥʦ ʩʫʙʪʠʧʫ 
H7N2 ʪʘ ʜʝʷʢʠʤʠ ʩʫʙʪʠʧʘʤʠ H7N3. ɼʠʚʝʨʛʝʥʮʽʷ ʚ ʩʝʨʝʜʠʥʽ ʢʣʘʜʫ ʩʢʣʘʜʘʣʘ ʜʦ 
ʯʦʪʠʨʴʦʭ ʚʽʜʩʦʪʢʽʚ. ɸʤʝʨʠʢʘʥʩʴʢʘ ʛʝʥʦʛʨʫʧʘ ʙʫʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʰʽʩʪʴʤʘ 
ʧʽʜʛʨʫʧʘʤʠ (1ʘï1ʝ) ʟ ʨʽʟʥʠʮʝʶ ʥʫʢʣʝʦʪʠʜʥʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʚʽʜ 0,1 ʜʦ 2,5 % ʪʘ 
ʟʦʚʥʽʰʥʴʦʶ ʜʠʚʝʨʛʝʥʮʽʻʶ ʚʽʜ 1 ʜʦ 4 %. ʂʣʘʜ ʚʽʨʫʩʫ ʛʨʠʧʫ ɸ ʻʚʨʦʧʝʡʩʴʢʦʛʦ 
ʛʝʥʦʪʠʧʫ ʙʫʚ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧôʷʪʴʤʘ ʛʝʥʝʪʠʯʥʠʤʠ ʧʽʜʛʨʫʧʘʤʠ (2ʘ-2ʜ), ʢʦʞʥʘ 
ʟ ʷʢʠʭ ʚʤʽʱʫʚʘʣʘ ʚʽʜ ʯʦʪʠʨʴʦʭ ʜʦ 50 ʽʟʦʣʷʪʽʚ. ɹʽʣʴʰʽʩʪʴ ʻʚʨʦʧʝʡʩʴʢʠʭ 
ʽʟʦʣʷʪʽʚ ʙʫʣʘ ʚʠʜʽʣʝʥʘ ʚʽʜ ʜʠʢʦʾ ʚʦʜʦʧʣʘʚʥʦʾ ʧʪʠʮʽ ʪʘ ʽʥʜʠʯʦʢ. ɼʠʚʝʨʛʝʥʮʽʷ 
ʤʽʞ ʛʨʫʧʘʤʠ ʢʣʘʜʫ ʩʢʣʘʣʘ ʜʦ 6 %, ʘ ʜʠʚʝʨʛʝʥʮʽʷ ʚ ʩʝʨʝʜʠʥʽ ʛʨʫʧ ï ʜʦ 5 %. 
ʅʘʡʙʽʣʴʰʘ ʥʫʢʣʝʦʪʠʜʥʘ ʧʦʣʽʤʦʨʬʥʽʩʪʴ ʙʫʣʘ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʘ ʫ ʛʨʫʧʽ 
ʚʽʨʫʩʽʚ ʧʦʟʥʘʯʝʥʘ ʷʢ 2ʚ. ʗʢʘ ʙʫʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʯʦʪʠʨʤʘ ʚʠʩʦʢʦʧʘʪʦʛʝʥʥʠʤʠ 
ʰʪʘʤʘʤʠ, ʽʟʦʣʴʦʚʘʥʠʤʠ ʚʽʜ ʨʽʟʥʠʭ ʚʠʜʽʚ ʧʪʠʮʽ (ʢʘʯʢʘ, ʣʝʙʽʜʴ, ʽʥʜʠʯʢʘ ʪʘ ʢʫʨʯʘ) 
ʚ ɭʚʨʦʧʽ ʪʘ ɸʤʝʨʠʮʽ. ʎʶ ʛʨʫʧʫ ʤʦʞʥʘ ʨʦʟʮʽʥʶʚʘʪʠ ʷʢ ʧʝʨʝʤʽʞʥʫ ʣʘʥʢʫ ʚ 
ʝʚʦʣʶʮʽʾ ʚʽʜʦʢʨʝʤʣʝʥʠʭ ʝʥʜʝʤʽʯʥʠʭ ʧʦʧʫʣʷʮʽʡ ʚʽʨʫʩʫ. ɼʠʚʝʨʛʝʥʮʽʷ ʫ ʥʽʡ ʩʢʣʘʣʘ 
ʙʣ̔ʴʰʝ 5 %, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʩʦʢʠʡ ʤʫʪʘʮʽʡʥʠʡ ʬʦʥ ʚ ʘʥʘʣʽʟʦʚʘʥʦʛʦ 
ʢʣʘʩʪʝʨʘ ʚʽʨʫʩʽʚ.  

ʇʽʩʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʜʝʥʜʨʦʛʨʘʤʠ, ʱʦ 
ʚʽʜʦʙʨʘʞʘʣʘ ʟʚôʷʟʢʠ ʚʽʨʫʩʫ ʛʨʠʧʫ ɸ ʩʫʙʪʠʧʫ ʅ7, ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʟʙʫʜʥʠʢ 
ʘʤʝʨʠʢʘʥʩʴʢʦʛʦ ʛʝʥʦʪʠʧʫ ʬʽʣʦʛʝʥʝʪʠʯʥʦ ʥʝ ʟʤʽʰʫʚʘʚʩʷ ʟ ʧʦʧʫʣʷʮʽʻʶ 
ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʚʽʨʫʩʫ. ɸʥʘʣʽʟ ʩʝʢʚʝʥʦʚʘʥʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʽʟʦʣʷʪʽʚ 
InfluenzaAvirus/ch/Italy/2001/02/H7N1 (IZPVe) ʪʘ InfluenzaAvirus/goose/Ukraine/ 
2006/H7N7 ʜʦʩʣʽʜʞʫʚʘʣʠ ʾʭ ʣʠʰʝ ʫ ʧʦʨʽʚʥʷʥʥʽ ʜʦ ʢɼʅʂ ʚʽʨʫʩʽʚ ʻʚʨʦʧʝʡʩʴʢʦʛʦ 
ʛʝʥʦʪʠʧʫ. ʇʨʦʚʝʜʝʥʝ ʢʣʦʥʫʚʘʥʥʷ ʪʘ ʩʝʢʚʝʥʫʚʘʥʥʷ ʬʨʘʛʤʝʥʪʽʚ ʛʝʥʘ 
ʛʝʤʘʛʣʶʪʠʥʽʥʫ ʫʢʨʘʾʥʩʴʢʠʭ ʽʟʦʣʷʪʽʚ ʧʦʢʘʟʘʣʦ, ʱʦ ʚʽʨʫʩ ʫʢʨʘʾʥʩʴʢʦʛʦ 
ʧʦʭʦʜʞʝʥʥʷ ʥʘʡʙʽʣʴʰ ʧʦʜʽʙʥʠʡ ʜʦ ʽʪʘʣʽʡʩʴʢʦʛʦ ʚʽʨʫʩʫ, ʚʠʜʽʣʝʥʦʛʦ ʚʽʜ ʩʪʨʘʫʩʽʚ ʫ 
2001 ʨʦʮʽ. ɼʠʚʝʨʛʝʥʮʽʷ ʤʽʞ ʽʟʦʣʷʪʘʤʠ ʩʢʣʘʜʘʣʘ 0,5 %. ʋ ʢʣʘʜʫ ʚʽʨʫʩʽʚ ʟ 
ʧʦʩʣʽʜʦʚʥʦʩʪʷʤʠ ʧʣʘʟʤʽʜʥʦʛʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʨʘʟʢʘ pBlunt_AIVH7 ʙʫʣʠ ʧʨʠʩʫʪʥʽ 
ʚʽʨʫʩʠ ʽʪʘʣʽʡʩʴʢʦʛʦ ʪʘ ʢʠʪʘʡʩʴʢʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʟ ʜʠʚʝʨʛʝʥʮʽʻʶ ʥʝ ʙʽʣʴʰʝ 2 %, 
ʚʩʽ ʽʟʦʣʷʪʠ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʴ ʭʘʟʷʾʥʦʩʧʝʮʠʬʽʯʥʽʩʪʶ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʜʠʢʠʭ 
ʚʦʜʦʧʣʘʚʥʠʭ. ʆʪʨʠʤʘʥʽ ʥʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʟʫ ʢʦʥʩʝʨʚʘʪʠʚʥʠʭ ʜʽʣʷʥʦʢ ʜʘʥʽ 
ʜʦʟʚʦʣʠʣʠ ʨʦʟʨʘʭʫʚʘʪʠ ʧʨʘʡʤʝʨʠ ɸʽvʅ7 (ɸm) ʜʦ ʘʤʝʨʠʢʘʥʩʴʢʦʛʦ ʛʝʥʦʪʠʧʫ ʪʘ 
ɸʽvʅ7 (Eu) ʜʦ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʛʝʥʦʪʠʧʫ ʚʽʨʫʩʫ ʛʨʠʧʫ ɸ ʩʫʙʪʠʧʫ H7, ʷʢʽ ʤʘʶʪʴ 
ʪʝʤʧʝʨʘʪʫʨʫ ʧʣʘʚʣʝʥʥʷ 57Áʉ ʪʘ 54Áʉ ʚʽʜʧʦʚʽʜʥʦ. ʌʣʘʥʢʦʚʘʥʽ ʥʠʤʠ ʬʨʘʛʤʝʥʪʠ 
ʦʣʽʛʦʥʫʢʣʝʦʪʠʜʽʚ ʤʘʶʪʴ ʜʦʚʞʠʥʫ 284 ʧ.ʥ. ʪʘ 641 ʧ.ʥ. ʽ ʜʝʤʦʥʩʪʨʫʶʪʴ ʚʠʩʦʢʫ 
ʚʥʫʪʨʽʰʥʴʦʚʠʜʦʚʫ ʩʧʝʮʠʬʽʯʥʽʩʪʴ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʝʨʝʭʨʝʩʥʠʭ ʛʝʥʦʪʠʧʽʚ 
ʚʽʨʫʩʫ ʛʨʠʧʫ ɸ ʽʥʰʠʭ ʩʫʙʪʠʧʽʚ, ʜʦ ʽʥʰʠʭ ʚʽʨʫʩʽʚ ʧʪʠʮʽ ʪʘ ʛʝʥʦʤʥʦʾ ɼʅʂ ʢʫʨʢʠ ʡ 
ʽʥʰʠʭ ʚʠʜʽʚ ʧʪʠʮʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʨʘʡʤʝʨʽʚ Aiv H7 (Eu) ʜʦ ʚʽʨʫʩʫ ʻʚʨʦʧʝʡʩʴʢʦʛʦ 
ʛʝʥʦʪʠʧʫ ʽ ɸʽv ʅ7 (ɸm) ï ʘʤʝʨʠʢʘʥʩʴʢʦʛʦ ʛʝʥʦʪʠʧʫ ʧʨʠ ʦʧʪʠʤʽʟʦʚʘʥʠʭ 
ʧʘʨʘʤʝʪʨʘʭ ʨʝʘʢʮʽʾ ʟʘʙʝʟʧʝʯʫʻ ʫʪʚʦʨʝʥʥʷ ʩʧʝʮʠʬʽʯʥʠʭ ʘʤʧʣʽʢʦʥʽʚ ʜʦʚʞʠʥʦʶ 
641 ʧ.ʥ. (ʻʚʨʦʧʝʡʩʴʢʠʡ ʛʝʥʦʪʠʧ) ʪʘ 284 ʧ.ʥ. (ʘʤʝʨʠʢʘʥʩʴʢʠʡ ʛʝʥʦʪʠʧ) ʪʘ 
ʜʝʪʝʢʮʽʶ ʚʽʨʫʩʫ ʚ ʧʨʦʙʘʭ ʟ ʘʢʪʠʚʥʽʩʪʶ ʜʦ 0,2ï0,4l g/ʩʤ3 ʟʘ ʈɻɸ, ʱʦ ʟʘʜʦʚʦʣʴʥʷʻ 
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ʜʽʘʛʥʦʩʪʠʯʥʠʤ ʧʦʪʨʝʙʘʤ. ɺʽʨʫʩ ʧʪʘʰʠʥʦʛʦ ʛʨʫʧʫ ʻ ʥʝʙʝʟʧʝʯʥʠʤ ʪʘ 
ʨʦʟʧʦʚʩʶʜʞʝʥʠʤ ʫ ʩʚʽʪʽ ʟʘʭʚʦʨʶʚʘʥʥʷʤ. ʎʝ ʚʠʤʘʛʘʻ ʧʨʦʚʝʜʝʥʥʷ ʧʦʩʪʽʡʥʦʛʦ 
ʤʦʥʽʪʦʨʠʥʛʫ ʩʧʘʣʘʭʽʚ ʽʥʬʝʢʮʽʾ ʽ ʩʚʦʻʯʘʩʥʦʾ ʾʾ ʜʽʘʛʥʦʩʪʠʢʠ. ɺʘʞʣʠʚʝ ʤʽʩʮʝ ʚ 
ʜʽʘʛʥʦʩʪʠʮʽ ʧʪʘʰʠʥʦʛʦ ʛʨʠʧʫ ʟʘʡʤʘʻ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʠʢʘ. ɺʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 
ʰʚʠʜʢʦʛʦ ʦʜʝʨʞʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʝʣʠʢʝ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ 
ʤʘʻ ʤʝʪʦʜ ʧʦʣʽʤʝʨʘʟʥʦʾ ʣʘʥʮʶʛʦʚʦʾ ʨʝʘʢʮʽʾ (ʇʃʈ). ɺ ʟʚôʷʟʢʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
ʜʦʨʦʛʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʨʝʘʢʪʠʚʽʚ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʇʃʈ ʘʥʘʣʽʟʫ ʥʝ ʚʩʽʤ 
ʣʘʙʦʨʘʪʦʨʽʷʤ ʻ ʝʢʦʥʦʤʽʯʥʦ ʜʦʩʷʞʥʠʤ. 

ʆʪʞʝ, ʚʘʞʣʠʚʠʤ ʻ ʨʦʟʨʦʙʢʘ ʧʨʦʩʪʠʭ ʽ ʯʫʪʣʠʚʠʭ ʝʢʩʧʨʝʩ-ʤʝʪʦʜʽʚ 
ʜʽʘʛʥʦʩʪʠʢʠ ʧʪʘʰʠʥʦʛʦ ʛʨʠʧʫ, ʘʜʘʧʪʦʚʘʥʠʭ ʜʦ ʤʽʩʮʝʚʠʭ ʫʤʦʚ. ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʻ 
ʫʜʦʩʢʦʥʘʣʝʥʥʷ, ʨʦʟʨʦʙʢʘ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʚʠʨʦʙʥʠʮʪʚʦ ʋʢʨʘʾʥʠ ʝʢʩʧʨʝʩ-
ʤʝʪʦʜʫ ʜʽʘʛʥʦʩʪʠʢʠ, ʟʘʩʥʦʚʘʥʦʛʦ ʥʘ ʽʟʦʪʝʨʤʽʯʥʽʡ ʘʤʧʣʽʬʽʢʘʮʽʾ ʥʫʢʣʝʾʥʦʚʠʭ 
ʢʠʩʣʦʪ ʩʫʙʪʠʧʽʚ ʚʽʨʫʩʫ ʅ1N1 ʪʘ ʅ7N9. 
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ʄʆʅɯʊʆʈʀʅɻ ɿɹʋɼʅʀʂɯɺ ɹɸʂʊɽʈɯɸʃʔʅʆɰ ʊɸ ɺɯʈʋʉʅʆɰ ɽʊɯʆʃʆɻɯɰ ʋ 
ʅɸʉɯʅʅɭɺʆʄʋ ʄɸʊɽʈɯɸʃɯ ʂɸʈʊʆʇʃɯ 

ɺʦʨʦʙʡʦʚʘ ʅ.ɻ., ɻʨʠʮʝʚ ʆ.ɸ., ʖʤʠʥʘ ʖ.ʄ. 
ʅʅʎ çɯʥʩʪʠʪʫʪ ʙʽʦʣʦʛʽʾ ʪʘ ʤʝʜʠʮʠʥʠè 

ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

ʂʘʨʪʦʧʣʷ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʢʫʣʴʪʫʨ ʫ ʩʚʽʪʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ, 
ʚʦʥʘ ʟʘʡʤʘʻ ʦʜʥʝ ʟ ʧʝʨʰʠʭ ʤʽʩʮʴ ʟʘ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 
ʥʘʨʦʜʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ. ʂʘʨʪʦʧʣʷ ʻ ʦʩʥʦʚʥʦʶ ʭʘʨʯʦʚʦʶ, ʧʨʦʜʦʚʦʣʴʯʦʶ ʽ 
ʪʝʭʥʽʯʥʦʶ ʢʫʣʴʪʫʨʦʶ, ʘʜʞʝ ʚʠʨʦʙʥʠʮʪʚʦ ʢʘʨʪʦʧʣʽ ʟʘʡʤʘʻ 4 ʤʽʩʮʝ ʧʽʩʣʷ 
ʚʠʨʦʙʥʠʮʪʚʘ ʧʰʝʥʠʮʽ, ʢʫʢʫʨʫʜʟʠ ʪʘ ʨʠʩʫ. ʗʢʱʦ ʨʦʟʨʘʭʫʚʘʪʠ ʧʦʪʝʥʮʽʡʥʫ 
ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʢʘʨʪʦʧʣʽ ʟʘ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʪʘ ʦʙʨʦʙʽʪʢʫ ʚʦʥʘ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 
ʚʽʜ 60 ʜʦ 100 ʪ/ʛʘ [1]. ʆʜʥʘʢ, ʢʦʞʥʦʛʦ ʨʦʢʫ ʫ ʩʚʽʪʽ ʩʢʣʘʜʘʻʪʴʩʷ ʩʠʪʫʘʮʽʷ ʜʘʣʝʢʘ 
ʚʽʜ ʦʧʪʠʤʫʤʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʤʘʩʰʪʘʙʥʠʭ ʟʙʠʪʢʽʚ ʪʘ ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ 
ʪʘ ʷʢʦʩʪʽ ʥʘʩʽʥʥʻʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʢʘʨʪʦʧʣʽ.  

ɹʫʨʘ ʙʘʢʪʝʨʽʘʣʴʥʘ ʛʥʠʣʴ, ʟʙʫʜʥʠʢʦʤ ʢʦʪʨʦʾ ʻ Ralstonia solanacearum, ʥʠʥʽ 
ʻ ʦʜʥʽʻʶ ʥʘʡʥʝʙʝʟʧʝʯʥʽʰʠʭ ʭʚʦʨʦʙ ʢʘʨʪʦʧʣʽ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ, ʽ ʟʘ ʦʮʽʥʢʘʤʠ, ʚʦʥʘ 
ʚʧʣʠʚʘʻ ʥʘ ʫʨʦʞʘʡʥʽʩʪʴ ʢʘʨʪʦʧʣʽ ʧʨʠʙʣʠʟʥʦ ʚ 80 ʢʨʘʾʥʘʭ ʩʚʽʪʫ, ʜʝ ʰʢʦʜʘ 
ʧʝʨʝʚʠʱʫʻ 950 ʤʽʣʴʡʦʥʽʚ ʜʦʣʘʨʽʚ ʥʘ ʨʽʢ [2]. 

ʂʽʣʴʮʝʚʘ ʛʥʠʣʴ, ʟʙʫʜʥʠʢʦʤ ʷʢʦʾ ʻ Clavibacter michiganensis subsp. 
Sepedonicus, ï ʦʜʥʘ ʟ ʥʘʡʙʽʣʴʰ ʰʢʽʜʣʠʚʠʭ ʭʚʦʨʦʙ. ʇʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʚʠʧʘʜʢʠ 
ʚʠʷʚʣʝʥʥʷ ʢʽʣʴʮʝʚʦʾ ʛʥʠʣʽ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʙʽʣʴʰ ʥʽʞ ʫ 30 ʢʨʘʾʥʘʭ ʩʚʽʪʫ, ʷʢʽ 
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ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ 5 ʢʦʥʪʠʥʝʥʪʘʭ ʟʝʤʥʦʾ ʢʫʣʽ, ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʠʪʢʽʚ, ʱʦ 
ʩʪʘʥʦʚʣʷʪʴ ʧʦʥʘʜ 15 ʤʣʥ. ʻʚʨʦ ʱʦʨʦʢʫ [3]. 

ʅʝʤʘʣʦ ʚʘʞʣʠʚʠʤʠ ʭʚʦʨʦʙʘʤʠ ʢʘʨʪʦʧʣʽ ʻ ʭʚʦʨʦʙʠ ʚʠʢʣʠʢʘʥʽ ʚʽʨʫʩʘʤʠ. 
ʆʜʥʽʻʶ ʟ ʧʦʰʠʨʝʥʠʭ ʚʽʨʫʩʥʠʭ ʽʥʬʝʢʮʽʡ ʫ ʢʘʨʪʦʧʣʽ ʻ Yïʚʽʨʫʩ ʢʘʨʪʦʧʣʽ, ʷʢʠʡ 
ʧʦʚʩʶʜʥʦ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ ʈʦʩʽʾ, ɹʽʣʦʨʫʩʽ, ʃʠʪʚʽ, ɽʩʪʦʥʽʾ, ʋʢʨʘʾʥʽ, ʄʦʣʜʦʚʽ, ʃʘʪʚʽʾ 
[4]. ʊʘʢʦʞ ʥʠʥʽ ʫ ʩʚʽʪʽ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʢʘʨʪʦʧʣʽ  ̒ʍïʚʽʨʫʩ 
ʢʘʨʪʦʧʣʽ, ʘ ʥʘʡʙʽʣʴʰ ʰʢʦʜʦʯʠʥʥʠʤ ï ʚʽʨʫʩ ʩʢʨʫʯʫʚʘʥʥʷ ʣʠʩʪʢʽʚ ʢʘʨʪʦʧʣʽ  
(Lïʚʽʨʫʩ ʢʘʨʪʦʧʣʽ). ʋʩʷ ʰʢʦʜʘ ʫʨʘʞʝʥʦʩʪʽ ʢʘʨʪʦʧʣʽ ʚʽʨʫʩʥʠʤʠ ʽʥʬʝʢʮʽʷʤʠ ʫ 
ʪʦʤʫ, ʱʦ ʫ ʧʝʨʰʽ ʨʦʢʠ ʚʽʨʫʩʠ ʥʝ ʥʘʥʦʩʷʪʴ ʟʥʘʯʥʦʾ ʰʢʦʜʠ ʽ ʤʘʡʞʝ ʥʝ ʚʧʣʠʚʘʶʪʴ 
ʥʘ ʫʨʦʞʘʡʥʽʩʪʴ. ʆʜʥʘʢ, ʟ ʥʘʢʦʧʠʯʝʥʥʷʤ ʽʥʬʝʢʮʽʡʥʦʛʦ ʬʦʥʫ ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ 
ʢʘʨʪʦʧʣʷ ʙʫʜʝ ʚʪʨʘʯʘʪʠ ʩʚʦʶ ʫʨʦʞʘʡʥʽʩʪʴ ʥʘ 20-30 % [5].  

ɿ ʤʝʪʦʶ ʟʙʽʣʴʰʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʷʢʦʩʪʽ ʜʘʥʦʾ ʢʫʣʴʪʫʨʠ ʥʝʦʙʭʽʜʥʦ 
ʧʨʦʚʦʜʠʪʠ ʢʦʤʧʣʝʢʩʥʽ ʟʘʭʦʜʠ ʱʦʜʦ ʚʠʷʚʣʝʥʥʷ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʪʘ ʚʽʨʫʩʥʠʭ 
ʟʙʫʜʥʠʢʽʚ ʫ ʥʘʩʽʥʥʻʚʦʤʫ ʤʘʪʝʨʽʘʣʽ ʢʘʨʪʦʧʣʽ.  

ɺʽʜʙʽʨ ʟʨʘʟʢʽʚ ʥʘʩʽʥʥʻʚʦʾ ʢʘʨʪʦʧʣʽ ʚʽʜ ʧʘʨʪʽʾ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 
ʧʨʦʚʦʜʠʣʠ ʟʛʽʜʥʦ ʚʠʤʦʛ ɼʉʊʋ 4014-2001 ʟ ʧʦʣʽʚ ʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʟ 2016 ï 
2018 ʨʽʢ. ɺʩʽ ʨʦʙʦʪʠ ʧʨʦʚʦʜʠʣʠ ʚ ʫʤʦʚʘʭ ʣʘʤʽʥʘʨʥʦʛʦ ʙʦʢʩʫ 2 ʢʣʘʩʫ ʟʘʭʠʩʪʫ ʟ 
ʜʦʪʨʠʤʘʥʥʷʤ ʫʩʽʭ ʟʘʭʦʜʽʚ ʘʩʝʧʪʠʢʠ. ɼʦʩʣʽʜʞʫʚʘʥʽ ʟʨʘʟʢʠ ʧʦʤʽʱʘʣʠ ʚ ʧʘʢʝʪʠ 
ʜʣʷ ʛʦʤʦʛʝʥʽʟʘʮʽʾ ʪʘ ʨʦʟʚʦʜʠʣʠ ʚ ʤʘʩʦʚʦ-ʦʙôʻʤʥʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 1:20 ʚ 
ʙʫʬʝʨʽ ʜʣʷ ʢʦʥôʶʛʘʮʽʾ. ɻʦʤʦʛʝʥʽʟʘʮʽʶ ʟʨʘʟʢʽʚ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʛʦʤʦʛʝʥʽʟʘʪʦʨʘ HOMEX 6 (Bioreba, AG ʐʚʝʡʮʘʨʽʷ). ʅʘʷʚʥʽʩʪʴ 
ʟʙʫʜʥʠʢʽʚ ʚʠʟʥʘʯʘʣʠ ʬʝʨʤʝʥʪʦʟʚôʷʟʫʶʯʠʤ ʽʤʫʥʦʩʦʨʙʝʥʪʥʠʤ ʤʝʪʦʜʦʤ 
(ʧʦʜʚʽʡʥʠʡ ʘʥʪʠʪʽʣʴʥʠʡ ʩʘʥʜʚʽʯ) DAS ELISA ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʝʨʮʽʡʥʠʭ ʪʝʩʪ-
ʩʠʩʪʝʤ LEOWEÈ Standard Complete Kit (ʅʽʤʝʯʯʠʥʘ) ʟʛʽʜʥʦ ʽʥʩʪʨʫʢʮʽʾ ʚʠʨʦʙʥʠʢʘ. 
ɯʥʢʫʙʘʮʽʶ ʘʥʪʠʪʽʣ ʧʨʦʚʦʜʠʣʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 370ʉ ʚ ʪʝʨʤʦʰʝʡʢʝʨʽ ʜʣʷ 
ʤʽʢʨʦʧʣʘʥʰʝʪʽʚ PST-60HL-4 (Biosan, ʃʘʪʚʽʷ), ʧʽʩʣʷ ʯʦʛʦ ʧʨʦʚʦʜʠʣʠ 4-ʭ ʢʨʘʪʥʫ 
ʚʽʜʤʠʚʢʫ ʟʘ ʜʦʧʦʤʦʛʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʦʰʝʨʘ PWï40 (Bio-Rad, ʉʐɸ). 
ɿʯʠʪʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʦʜʠʣʠ ʚ ʤʽʢʨʦʧʣʘʥʰʝʪʥʦʤʫ ʬʦʪʦʤʝʪʨʽ SUNRISE 
(TECAN Austria GmbH, ɸʚʩʪʨʽʷ) ʧʨʠ ʜʦʚʞʠʥʽ ʭʚʠʣʽ ʚ 405 ʥʤ. ʆʙʨʦʙʢʫ 
ʨʝʟʫʣʴʪʘʪʽʚ ʟʜʽʡʩʥʶʚʘʣʠ ʚ ʧʨʦʛʨʘʤʽ Magellan V.7.1. ʉʪʫʧʽʥʴ ʧʦʰʠʨʝʥʥʷ 
ʭʚʦʨʦʙʠ (%), ʘʙʦ ʫʨʘʞʝʥʦʩʪʽ ʙʫʣʴʙ (%), ʚʠʟʥʘʯʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ: ʇ=ɸ-ɺʭ100/ɸ, 
ʜʝ ʇ ï ʧʦʰʠʨʝʥʥʷ ʭʚʦʨʦʙʠ, ʘʙʦ ʫʨʘʞʝʥʽʩʪʴ; ɸ ï ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʙʫʣʴʙ; ɺ ï 
ʢʽʣʴʢʽʩʪʴ ʟʜʦʨʦʚʠʭ ʙʫʣʴʙ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʝʨʝʜʥʽʡ ʩʪʫʧʽʥʴ 
ʫʨʘʞʝʥʦʩʪʽ ʥʘʩʽʥʥʻʚʦʾ ʢʘʨʪʦʧʣʽ ʟʘ 2016 ʨʽʢ ʩʪʘʥʦʚʠʚ Yïʚʽʨʫʩʦʤ ʢʘʨʪʦʧʣʽ ï 59 %, 
ʍïʚʽʨʫʩʦʤ ʢʘʨʪʦʧʣʽ ï 5.3 %, Lïʚʽʨʫʩʦʤ ʢʘʨʪʦʧʣʽ ï 3.2 %, ʙʫʨʦʶ ʙʘʢʪʝʨʽʘʣʴʥʦʶ 
ʛʥʠʣʣʶ ï 34 %, ʢ̔ ʣʴʮʝʚʦʶ ʛʥʠʣʣʶ ï 5.4 %. 

ɿʘ 2017 ʨʽʢ ʩʝʨʝʜʥʽʡ ʩʪʫʧʽʥʴ ʫʨʘʞʝʥʥʷ ʢʘʨʪʦʧʣʽ ʩʪʘʥʦʚʠʚ Yïʚʽʨʫʩʦʤ 
ʢʘʨʪʦʧʣʽ ï 48,9 %, ʙʫʨʦʶ ʙʘʢʪʝʨʽʘʣʴʥʦʶ ʛʥʠʣʣʶ ï 0,5 %, ʢ̔ ʣʴʮʝʚʦʶ ʛʥʠʣʣʶ ï 
0,5 %, ʍïʚʽʨʫʩ ʢʘʨʪʦʧʣʽ ʪʘ Lïʚʽʨʫʩ ʢʘʨʪʦʧʣʽ ï ʥʝ ʙʫʣʠ ʚʠʷʚʣʝʥʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʱʦʜʦ ʩʝʨʝʜʥʴʦʛʦ ʩʪʫʧʝʥʶ ʫʨʘʞʝʥʦʩʪʽ ʥʘʩʽʥʥʻʚʦʛʦ ʤʘʪʝʨʽʘʣʫ 
ʢʘʨʪʦʧʣʽ ʟʘ 2018 ʨʽʢ ʩʪʘʥʦʚʣʷʪʴ Lïʚʽʨʫʩʦʤ ʢʘʨʪʦʧʣʽ ï 3,2 %, ʙʫʨʦʶ 
ʙʘʢʪʝʨʽʘʣʴʥʦʶ ʛʥʠʣʣʶ ï 34 %, ʢ̔ ʣʴʮʝʚʦʶ ʛʥʠʣʣʶ ï 5,4 %, Yïʚʽʨʫʩ ʢʘʨʪʦʧʣʽ ʪʘ 
ʍïʚʽʨʫʩ ʢʘʨʪʦʧʣʽ ï ʚʠʷʚʣʝʥʽ ʥʝ ʙʫʣʠ. 

ɼʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦʪʝ, ʱʦ ʨʝʢʦʤʝʥʜʘʮʽʾ, ʷʢʽ ʙʫʣʠ ʟʘʧʨʦʧʦʥʦʚʘʥʽ 
ʜʘʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʫ ʫ 2016 ʨʦʮʽ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ɼʉʊʋ 4709:2006 ʱʦʜʦ 
ʫʨʘʞʝʥʦʩʪʽ ʢʘʨʘʥʪʠʥʥʠʤʠ ʦʙôʻʢʪʘʤʠ ʨʦʩʣʠʥʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʥʘʩʽʥʥʻʚʠʡ 
ʤʘʪʝʨʽʘʣ ʢʘʨʪʦʧʣʽ ʧʽʜʣʷʛʘʻ ʟʥʠʱʝʥʥʶ ʟ ʤʝʪʦʶ ʧʦʧʝʨʝʜʞʝʥʥʷ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ 
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ʟʙʫʜʥʠʢʽʚ ʢʘʨʘʥʪʠʥʥʠʭ ʭʚʦʨʦʙ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ, ʚʠʧʨʘʚʜʘʣʠ ʩʝʙʝ ʪʘ 
ʧʨʠʟʚʝʣʠ ʜʦ ʪʦʛʦ, ʱʦ ʩʪʫʧʽʥʴ ʫʨʘʞʝʥʦʩʪʽ ʙʘʢʪʝʨʽʘʣʴʥʠʤʠ ʪʘ ʚʽʨʫʩʥʠʤʠ 
ʽʥʬʝʢʮʽʷʤʠ ʟʥʠʟʠʚʩʷ ʜʦ ʤʽʥʽʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ.  

ʊʘʢʦʞ ʟʥʠʞʝʥʥʷ ʫʨʘʞʝʥʦʩʪʽ ʥʘʩʽʥʥʻʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʢʘʨʪʦʧʣʽ ʚʽʨʫʩʥʠʤʠ 
ʽʥʬʝʢʮʽʷʤʠ ʩʚʽʜʯʠʪʴ ʧʨʦ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʱʦʜʦ ʙʦʨʦʪʴʙʠ ʟ ʧʝʨʝʥʦʩʥʠʢʘʤʠ 
ʜʘʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʜʦ ʷʢʠʭ ʚʽʜʥʦʩʷʪʴ ʨʽʟʥʽ ʚʠʜʠ ʧʦʧʝʣʠʮʴ.  
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ɼʦʨʦʭʦʚʘ ɯ.ɭ. 
ɿʘʧʦʨʽʟʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɻʝʣʴʤʽʥʪʦʟʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʭʠʞʠʭ ʪʚʘʨʠʥ ʥʘʥʦʩʷʪʴ ʚʽʜʯʫʪʥʦʾ ʰʢʦʜʠ 
ʤʠʩʣʠʚʩʴʢʠʤ ʛʦʩʧʦʜʘʨʩʪʚʘʤ. ʋʨʘʞʝʥʽ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʧʘʨʘʟʠʪʽʚ ʦʙôʻʢʪʠ 
ʤʠʩʣʠʚʩʴʢʦʾ ʬʘʫʥʠ ʧʦʤʽʪʥʦ ʟʥʠʞʫʶʪʴ ʥʘʨʦʜʞʫʚʘʥʽʩʪʴ, ʤʦʣʦʜʥʷʢ ʥʘʨʦʜʞʫʻʪʴʩʷ 
ʦʩʣʘʙʣʝʥʠʤ ʽ ʚʽʜʩʪʘʻ ʫ ʨʦʩʪʽ, ʘ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʽ ʛʠʥʝ. ɺʛʦʜʦʚʘʥʽʩʪʴ ʭʠʞʠʭ 
ʧʨʠ ʚʠʩʦʢʽʡ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʽʥʚʘʟʽʾ ʟʥʠʞʫʻʪʴʩʷ, ʧʦʛʽʨʰʫʶʪʴʩʷ ʪʨʦʬʝʡʥʽ ʷʢʦʩʪʽ [1]. 

ʇʠʪʘʥʥʷ ʚʠʚʯʝʥʥʷ ʩʧʘʨʛʘʥʦʟʫ ʚ ʋʢʨʘʾʥʽ ʜʦʚʛʠʡ ʯʘʩ ʟʘʣʠʰʘʻʪʴʩʷ ʧʦʟʘ 
ʫʚʘʛʦʶ, ʪʦʤʫ ʟʥʘʥʥʷ ʧʨʦ ʧʦʰʠʨʝʥʥʷ ʚ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʟʙʫʜʥʠʢʘ 
ʮʴʦʛʦ ʟʦʦʥʦʟʥʦʛʦ ʛʝʣʴʤʽʥʪʦʟʫ ʜʘʣʝʢʦ ʥʝ ʧʦʚʥʽ [2]. ʄʠʩʣʠʚʩʴʢʽ ʚʠʜʠ ʪʚʘʨʠʥ 
ʧʝʨʝʙʫʚʘʶʯʠ ʫ ʚʽʣʴʥʠʭ ʫʤʦʚʘʭ ʥʘ ʪʝʨʠʪʦʨʽʾ ʫʨʘʞʝʥʽʡ ʩʧʘʨʛʘʥʦʟʦʤ ʚ ʧʝʨʽʦʜ 
ʩʝʟʦʥʫ ʚʽʜʩʪʨʽʣʫ ʩʣʫʛʫʶʪʴ ʧʦʪʝʥʮʽʡʥʠʤ ʜʞʝʨʝʣʦʤ ʟʘʨʘʞʝʥʥʷ ʣʶʜʠʥʠ ʮʠʤ 
ʥʝʙʝʟʧʝʯʥʠʤ ʛʝʣʴʤʽʥʪʦʟʦʤ. ʋ ʩʚʦʶ ʯʝʨʛʫ ʚʽʜʩʪʨʽʣʷʥʽ ʪʚʘʨʠʥʠ ʧʽʩʣʷ ʨʦʟʜʽʣʢʠ 
ʤʦʞʫʪʴ ʨʦʟʚʦʟʠʪʠʩʴ ʤʠʩʣʠʚʮʷʤʠ ʥʘ ʟʥʘʯʥʽ ʚʽʜʩʪʘʥʽ, ʪʘʢʠʤ ʯʠʥʦʤ ʧʦʰʠʨʶʶʯʠ 
ʽʥʚʘʟʽʶ ʥʘ ʥʦʚʽ ʪʝʨʠʪʦʨʽʾ. 

ʆʜʥʠʤ ʽʟ ʦʙôʻʢʪʽʚ ʤʠʩʣʠʚʩʴʢʦʾ ʬʘʫʥʠ ʋʢʨʘʾʥʠ ʻ ʢʫʥʠʮʷ ʣʽʩʦʚʘ (Martes 
martes). ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʥʰʠʭ ʭʠʞʠʭ, ʚʦʥʘ ʻ ʥʝ ʜʝʬʽʥʽʪʠʚʥʠʤ, ʘ ʨʝʟʝʨʚʫʘʨʥʠʤ 
ʭʘʟʷʾʥʦʤ, ʚ ʦʨʛʘʥʽʟʤʽ ʷʢʦʛʦ ʟʙʫʜʥʠʢʠ ʩʧʘʨʛʘʥʦʟʫ ʥʝ ʨʦʟʚʠʚʘʶʪʴʩʷ, ʘ ʣʠʰʝ 
ʥʘʢʦʧʠʯʫʶʪʴʩʷ, ʥʝ ʚʪʨʘʯʘʶʯʠ ʧʨʠ ʮʴʦʤʫ ʽʥʚʘʟʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ [3].  

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ 21 ʢʫʥʠʮʶ ʚ ʧʝʨʽʦʜ ʟ ʞʦʚʪʥʷ 2015  
ʧʦ ʣʶʪʠʡ 2017. ɿ ʥʠʭ 10 ʩʘʤʮʽʚ ʽ 11 ʩʘʤʦʢ. ʉʝʨʝʜʥʷ ʚʘʛʘ ʩʘʤʮʽʚ ʩʢʣʘʣʘ  
0,86 ʢʛ, ʩʘʤʦʢ ï 0,71 ʢʛ.  

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʧʘʨʛʘʥʦʟʫ ʚ ʧʦʧʫʣʷʮʽʾ 
ʢʫʥʠʮʴ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʧʦʢʘʟʥʠʢʠ: ʩʝʨʝʜʥʷ ʯʠʩʝʣʴʥʽʩʪʴ (ʤÑ95 % ʜʦʚʽʨʯʠʡ 
ʽʥʪʝʨʚʘʣ, ʝʢʩʪʝʥʩʠʚʥʽʩʪʴ ʽʥʚʘʟʽʾ (ʯʘʩʪʦʪʘ ʟʫʩʪʨʽʯʽ ʫ ʚʽʜʩʦʪʢʘʭ) ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 



26 

ʽʥʚʘʟʽʾ. ɹʫʣʦ ʦʪʨʠʤʘʥʦ ʥʘʩʪʫʧʥʽ ʜʘʥʽ. ʉʝʨʝʜʥʷ ʯʠʩʝʣʴʥʽʩʪʴ ʧʣʝʨʦʮʝʨʢʦʾʜʽʚ 
ʩʧʘʨʛʘʥʫʤʽʚ ʩʢʣʘʜʘʣʘ 3 (1.04-4.96) ʝʢʟʝʤʧʣʷʨʠ ʥʘ ʦʩʦʙʠʥʫ ʧʨʠ ʝʢʩʪʝʥʩʠʚʥʦʩʪʽ 

ʽʥʚʘʟʽʾ - 66,6 %. ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʽʥʚʘʟʽʾ ʦʩʦʙʠʥ ʢʫʥʠʮʽ ʣʽʩʦʚʦʾ 
ʩʧʘʨʛʘʥʫʤʘʤʠ, ʪʦ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ 4,5 ʝʢʟ.  

ʅʘʤʠ ʧʝʨʝʚʽʨʝʥʦ ʜʚʽ ʛʽʧʦʪʝʟʠ. ʆʜʥʘ ʟ ʥʠʭ ʧʨʠʧʫʩʢʘʻ, ʱʦ ʩʪʘʨʽ ʦʩʦʙʠʥʠ 
ʽʥʚʘʟʦʚʘʥʽ ʙʽʣʴʰʦʶ ʢʽʣʴʢʽʩʪʶ ʛʝʣʴʤʽʥʪʽʚ, ʥʽʞ ʤʦʣʦʜʽ, ʱʦ ʤʦʞʝ ʧʦʷʩʥʶʚʘʪʠʩʴ 
ʥʘʢʦʧʠʯʝʥʥʷʤ ʛʝʣʴʤʽʥʪʽʚ ʫ ʭʘʟʷʾʥʽ ʚʧʨʦʜʦʚʞ ʞʠʪʪʷ. ʅʘʤʠ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, 
ʱʦ ʟʘʨʘʞʝʥʽʩʪʴ ʢʫʥʠʮʽ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʽʢʫ (ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʉʧʽʨʤʝʥʘ 
ʩʢʣʘʚ 0,216 (ʨ>0.05). ʉʠʣʴʥʦ ʟʘʨʘʞʝʥʠʤʠ ʙʫʣʠ ʷʢ ʩʪʘʨʽ, ʪʘʢ ʽ ʤʦʣʦʜʽ 
ʦʩʦʙʠʥʠ-ʮʴʦʛʦʨʽʯʢʠ.  

ɼʨʫʛʘ ʛʽʧʦʪʝʟʘ ʧʨʠʧʫʩʢʘʻ, ʱʦ ʩʠʣʴʥʦ ʟʘʨʘʞʝʥʽ ʛʝʣʴʤʽʥʪʘʤʠ ʪʚʘʨʠʥʠ 
ʧʦʤʽʪʥʦ ʚʪʨʘʯʘʶʪʴ ʫ ʚʘʟʽ. ɼʣʷ ʾʾ ʧʝʨʝʚʽʨʢʠ ʪʘʢʦʞ ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ 
ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʉʧʽʨʤʝʥʘ, ʟʥʘʯʝʥʥʷ ʷʢʦʛʦ ʩʢʣʘʣʦ 0,024 (ʨ>0.05). 
ʊʘʢʠʤ ʯʠʥʦʤ, ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʾ ʟʘʣʝʞʥʦʩʪʽ. ʆʪʞʝ, 
ʦʨʛʘʥʽʟʤ ʪʚʘʨʠʥ ʥʘʚʽʪʴ ʚ ʤʝʞʘʭ ʦʜʥʦʛʦ ʚʠʜʫ ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʨʝʘʛʫʻ ʥʘ 
ʽʥʚʘʟʽʶ, ʘ ʚʪʨʘʪʘ ʚʘʛʠ ʤʦʞʝ ʙʫʪʠ ʚʠʢʣʠʢʘʥʘ ʡ ʽʥʰʠʤʠ ʬʘʢʪʦʨʘʤʠ (ʢʽʣʴʢʦʩʪʽ 
ʢʦʨʤʦʚʠʭ ʨʝʩʫʨʩʽʚ, ʧʦʛʦʜʥʠʭ ʫʤʦʚ).  

ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʩʪʝʞʫʚʘʣʘʩʷ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʟʘʨʘʞʝʥʥʷ 
ʟʘʣʝʞʥʦ ʚʽʜ ʪʝʨʠʪʦʨʽʾ ʧʝʨʝʙʫʚʘʥʥʷ ʢʫʥʠʮʴ. ʋʩʽ ʦʩʦʙʠʥʠ, ʷʢʽ ʟʜʦʙʫʪʽ ʙʽʣʷ 
ʚʦʜʦʡʤ, ʙʫʣʠ ʟʘʨʘʞʝʥʽ ʩʧʘʨʛʘʥʫʤʘʤʠ. ʎʝ ʤʦʞʣʠʚʦ ʧʦʷʩʥʠʪʠ ʪʠʤ, ʱʦ 
ʦʩʥʦʚʥʠʤ ʢʦʨʤʦʤ ʜʣʷ ʢʫʥʠʮʴ, ʷʢʽ ʤʝʰʢʘʶʪʴ ʙʽʣʷ ʚʦʜʦʡʤʠ ʻ ʪʚʘʨʠʥʠ 
ʧʦʚôʷʟʘʥʽ ʩʚʦʾʤ ʞʠʪʪʻʚʠʤ ʮʠʢʣʦʤ ʟ ʚʦʜʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʷʢʝ ʻ ʧʦʪʝʥʮʽʡʥʠʤ 
ʜʞʝʨʝʣʦʤ ʟʘʨʘʞʝʥʥʷ ʩʧʘʨʛʘʥʫʤʘʤʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʙʽʣʴʰ ʥʽʞ 60 ʚʽʜʩʦʪʢʽʚ ʧʦʧʫʣʷʮʽʾ ʢʫʥʠʮʽ ʣʽʩʦʚʦʾ ʙʫʣʘ  
ʟʘʨʘʞʝʥʘ ʩʧʘʨʛʘʥʫʤʘʤʠ ʧʨʠ ʜʦʩʠʪʴ ʚʠʩʦʢʠʭ ʧʦʢʘʟʥʠʢʘʭ ʯʠʩʝʣʴʥʦʩʪʽ. ʎʝ 
ʛʦʚʦʨʠʪʴ ʧʨʦ ʟʥʘʯʥʝ ʧʦʰʠʨʝʥʥʷ ʟʙʫʜʥʠʢʘ ʩʧʘʨʛʘʥʦʟʫ ʫ ʂʠʾʚʩʴʢʽʡ ʦʙʣʘʩʪʽ. 
ʆʩʢʽʣʴʢʠ ʢʫʥʠʮʷ ʩʣʫʛʫʻ ʣʠʰʝ ʨʝʟʝʨʚʫʘʨʥʠʤ ʭʘʟʷʾʥʦʤ, ʪʦ ʚ ʧʦʜʘʣʴʰʠʭ 
ʜʦʩʣʽʜʞʝʥʥʷʭ ʥʝʦʙʭʽʜʥʦ ʟʦʩʝʨʝʜʠʪʠʩʴ ʥʘ ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʦʤʽʞʥʠʭ ʪʘ 
ʜʝʬʽʥʽʪʠʚʥʠʭ ʭʘʟʷʾʚ ʷʢʽ ʻ ʦʙʦʚôʷʟʢʦʚʠʤʠ ʫ ʮʠʢʣʽ ʨʦʟʚʠʪʢʫ ʧʘʨʘʟʠʪʘ, ʟ ʤʝʪʦʶ 
ʟôʷʩʫʚʘʥʥʷ ʾʭ ʨʦʣʽ ʫ ʧʦʰʠʨʝʥʥʽ ʟʙʫʜʥʠʢʘ ʩʧʘʨʛʘʥʦʟʫ ʫ ʂʠʾʚʩʴʢʽʡ ʦʙʣʘʩʪʽ.  
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ʄʆʅɯʊʆʈʀʅɻ ʇʆʐʀʈɽʅʅʗ ʄɽʊʀʎʀʃɯʅʈɽɿʀʉʊɽʅʊʅʀʍ ʐʊɸʄɯɺ 
ʉʊɸʌɯʃʆʂʆʂɯɺ ʉɽʈɽɼ ʅɸʉɽʃɽʅʅʗ ʄ. ʃʆɿʆɺɸ 

ɯʛʥʘʪʝʥʢʦ ɺ.ʆ., ʏʝʨʝʚʘʯ ʅ.ɺ., ɹʦʥʜʘʨʻʚʘ ɺ.ʉ., ʉʢʣʷʨ ʊ.ɺ. 
ɼʥʽʧʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ. ʆʣʝʩʷ ɻʦʥʯʘʨʘ 

ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ S. aureus ï ʦʩʥʦʚʥʠʡ ʟʙʫʜʥʠʢ ʷʢ ʚʥʫʪʨʽʰʥʴʦʾ, ʪʘʢ ʽ 
ʧʦʟʘʣʽʢʘʨʥʷʥʦʾ ʽʥʬʝʢʮʽʾ. ʗʢ ʝʪʽʦʣʦʛʽʯʥʠʡ ʬʘʢʪʦʨ ʚʽʥ ʜʦʤʽʥʫʻ ʧʨʠ ʮʽʣʦʤʫ ʨʷʜʽ 
ʟʘʭʚʦʨʶʚʘʥʴ ʦʨʛʘʥʽʚ ʜʠʭʘʥʥʷ, ʩʝʯʦʩʪʘʪʝʚʦʾ ʩʠʩʪʝʤʠ, ʰʢʽʨʠ ʪʘ ʤôʷʢʠʭ ʪʢʘʥʠʥ, 
ʦʧʝʨʘʮʽʡʥʠʭ ʨʘʥ, ʢʠʰʝʯʥʠʢʫ, ʪʦʱʦ [1].  
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ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʘʢʪʠʚʥʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ 
ʤʝʪʠʮʠʣʽʥʦʨʝʟʠʩʪʝʥʪʥʠʭ ʰʪʘʤʽʚ ʩʪʘʬʽʣʦʢʦʢʽʚ (MRSA). ɼʣʷ ʜʘʥʦʾ ʛʨʫʧʠ 
ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʭʘʨʘʢʪʝʨʥʦʶ ʻ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ ʚʩʽʭ ɓ-ʣʘʢʪʘʤʥʠʭ 
ʘʥʪʠʙʽʦʪʠʢʽʚ, ʜʦʩʠʪʴ ʯʘʩʪʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ ʘʤʽʥʦʛʣʽʢʦʟʠʜʽʚ, 
ʤʘʢʨʦʣʽʜʽʚ, ʭʽʥʦʣʦʥʽʚ ʪʘ ʪʝʪʨʘʮʠʢʣʽʥʽʚ [2]. ɿʘ ʜʘʥʠʤʠ ʙʘʛʘʪʦʮʝʥʪʨʦʚʠʭ 
ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʉʐɸ, ʂʘʥʘʜʽ, ɹʨʘʟʠʣʽʾ, ʊʫʨʮʽʾ, ɯʥʜʽʾ, ʈʦʩʽʾ ʥʘ 
ʯʘʩʪʢʫ MRSA ʧʨʠʧʘʜʘʻ ʚʽʜ 59 ʜʦ 84 % ʚʽʜ ʚʩʽʭ ʚʠʣʫʯʝʥʠʭ ʰʪʘʤʽʚ S. aureus [3]. 
ʆʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦʶ ʢʣʽʥʽʯʥʦʶ ʧʨʦʙʣʝʤʦʶ ʩʪʘʣʦ ʟʨʦʩʪʘʥʥʷ ʮʠʨʢʫʣʷʮʽʾ 
ʧʦʟʘʣʽʢʘʨʥʷʥʠʭ ʰʪʘʤʽʚ MRS. ɺʘʞʣʠʚʽʩʪʴ ʩʚʦʻʯʘʩʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ MRS-ʽʥʬʝʢʮʽʾ 
ʟʫʤʦʚʣʝʥʘ ʪʠʤ, ʱʦ ʥʘʷʚʥʽʩʪʴ ʜʘʥʦʛʦ ʟʙʫʜʥʠʢʘ ʟʜʘʪʥʘ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʪʠ ʥʘ 
ʧʝʨʝʙʽʛ ʭʚʦʨʦʙʠ, ʥʘ ʩʭʝʤʫ ʣʽʢʫʚʘʥʥʷ ʪʘ ʡʦʛʦ ʩʦʙʽʚʘʨʪʽʩʪʴ. 

ɿʘ 9 ʤʽʩʷʮʽʚ 2018 ʨʦʢʫ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʦʶ ʣʘʙʦʨʘʪʦʨʽʻʶ ʃʦʟʽʚʩʴʢʦʾ 
ʤʽʩʴʢʤʽʞʨʘʡʦʥʥʦʾ ʬʽʣʽʾ ɼʋ çʍʘʨʢʽʚʩʴʢʠʡ ʆʃʎ ʄʆɿ ʋʢʨʘʾʥʠè ʚʠʜʽʣʝʥʦ 166 
ʰʪʘʤʽʚ ʟʦʣʦʪʠʩʪʦʛʦ ʩʪʘʬʽʣʦʢʦʢʫ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ (ʽʟ 
ʨʦʪʦʛʣʦʪʢʠ) ʪʘ ʜʽʘʛʥʦʩʪʠʯʥʠʭ (ʟ ʨʽʟʥʠʭ ʙʽʦʪʦʧʽʚ) ʦʙʩʪʝʞʝʥʴ. ɿ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ 
MRSA ʚʠʟʥʘʯʝʥʦ ʯʫʪʣʠʚʽʩʪʴ ʚʩʽʭ ʚʠʜʽʣʝʥʠʭ ʰʪʘʤʽʚ ʜʦ ʦʢʩʘʮʠʣʽʥʫ [4]. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʜʘʥʽ ʚ ʥʘʚʝʜʝʥʠʭ ʥʠʞʯʝ ʜʽʘʛʨʘʤʘʭ. 
 
ʇʨʦʬʽʣʘʢʪʠʯʥʽ ʦʙʩʪʝʞʝʥʥʷ ɼʽʘʛʥʦʩʪʠʯʥʽ ʦʙʩʪʝʞʝʥʥʷ 

  

 
 
ʗʢ ʚʠʜʥʦ ʟ ʜʽʘʛʨʘʤʠ ʜʦʩʪʦʚʽʨʥʦ ʚʠʱʘ (ʨ<0,05) ʢʽʣʴʢʽʩʪʴ 

ʤʝʪʠʮʠʣʽʥʦʨʝʟʠʩʪʝʥʪʥʠʭ ʰʪʘʤʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʝʨʝʜ ʩʪʘʬʽʣʦʢʦʢʽʚ ʚʠʣʫʯʝʥʠʭ 
ʚʽʜ ʭʚʦʨʠʭ (ʜʽʘʛʥʦʩʪʠʯʥʽ ʦʙʩʪʝʞʝʥʥʷ). ɹʽʣʴʰ ʨʝʪʝʣʴʥʠʡ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ 
ʜʘʥʠʭ ʧʦʢʘʟʘʚ, ʱʦ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ S.aureus ʚʠʜʽʣʷʻʪʴʩʷ ʟ ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʦʢ 
ʥʦʩʘ, ʨʦʪʦʛʣʦʪʢʠ, ʧʨʠ ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʰʢʽʨʠ (ʬʫʨʫʥʢʫʣʠ, ʘʙʩʮʝʩʠ) ʪʘ 
ʟ ʬʝʢʘʣʽʡ ʭʚʦʨʠʭ ʥʘ ʛʦʩʪʨʽ ʢʠʰʢʦʚʽ ʟʘʭʚʦʨʶʚʘʥʥʷ (ɻʂɯ) (ʪʘʙʣ.1). 

ɿʛʽʜʥʦ ʤʝʪʦʜʠʯʥʠʭ ʚʢʘʟʽʚʦʢ ʄʆɿ ʋʢʨʘʾʥʠ (2007ʨ.) ʧʨʝʧʘʨʘʪʘʤʠ ʚʠʙʦʨʫ 
ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʩʪʘʬʽʣʦʢʦʢʦʚʠʭ ʽʥʬʝʢʮʽʡ ʻ ʙʝʪʘ-ʣʘʢʪʘʤʥʽ ʘʥʪʠʙʽʦʪʠʢʠ, ʘʣʝ ʧʨʠ 
ʚʠʷʚʣʝʥʥʽ ʤʝʪʠʮʠʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʰʪʘʤ ʚʚʘʞʘʻʪʴʩʷ ʩʪʽʡʢʠʤ ʜʦ ʚʩʽʭ ʙʝʪʘ-
ʣʘʢʪʘʤʥʠʭ ʘʥʪʠʙʽʦʪʠʢʽʚ ʽ ʧʨʝʧʘʨʘʪʘʤʠ ʚʠʙʦʨʫ ʻ ʛʣʽʢʦʧʝʧʪʠʜʠ ï ʚʘʥʢʦʤʽʮʠʥ ʪʘ 
ʣʽʥʝʟʦʣʽʜ [4]. ɸʥʪʠʙʘʢʪʝʨʽʘʣʴʥʘ ʪʝʨʘʧʽʷ ʧʨʝʧʘʨʘʪʘʤʠ ʽʥʰʠʭ ʛʨʫʧ ʽ ʾʭ ʢʦʤʙʽʥʘʮʽʡ 
ʤʦʞʣʠʚʘ ʣʠʰʝ ʧʽʩʣʷ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʇʨʠ ʮʴʦʤʫ 
ʚʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʥʝ ʣʠʰʝ ʚʠʜ ʩʪʘʬʽʣʦʢʦʢʫ ʽ ʥʘʷʚʥʽʩʪʴ ɓ-ʣʘʢʪʘʤʘʟʥʦʾ 
ʘʢʪʠʚʥʦʩʪʽ ʰʪʘʤʫ, ʘ ʡ ʧʨʠʨʦʜʫ ʡʦʛʦ ʤʝʪʠʮʠʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ. 
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ʊʘʙʣʠʮʷ 1 
ʈʦʟʧʦʜʽʣ S. aureus, ʚʠʜʽʣʝʥʠʭ ʟ ʨʽʟʥʠʭ ʙʽʦʪʦʧʽʚ, ʟʘ ʯʫʪʣʠʚʽʩʪʶ ʜʦ ʦʢʩʘʮʠʣʽʥʫ 

ɹʽʦʪʦʧ 
ʂʽʣʴʢʽʩʪʴ 
ʚʠʜʽʣʝʥʠʭ 
S.aureus 

ʐʪʘʤʠ, 
ʯʫʪʣʠʚʽ ʜʦ 
ʦʢʩʘʮʠʣʽʥʫ 

ʐʪʘʤʠ, 
ʩʪʽʡʢʽ ʜʦ 
ʦʢʩʘʮʠʣʽʥʫ 

% ʦʢʩʘʮʠʣʽʥʦ-
ʨʝʟʠʩʪʝʥʪʥʠʭ 
ʰʪʘʤʽʚ 

ʉʣʠʟʦʚʘ ʥʦʩʫ 19 16 3 15,8 

ʉʣʠʟʦʚʘ 
ʨʦʪʦʛʣʦʪʢʠ 

16 13 3 18,8 

ʄʦʢʨʦʪʠʥʥʷ 4 2 2 50,0 

ʉʣʠʟʦʚʘ ʨʦʪʦʚʦʾ 
ʧʦʨʦʞʥʠʥʠ 

5 3 2 40,0 

ʉʣʠʟʦʚʘ ʧʽʭʚʠ 2 2 - 0 

ʌʫʨʫʥʢʫʣʠ, 
ʘʙʩʮʝʩʠ 

19 18 1 5,3 

ʆʧʝʨʘʮʽʡʥʠʡ ʰʦʚ 1 1 - 0 

ʇʫʧʦʯʥʘ ʢʫʣʴʪʷ 1 1 - 0 

ʐʢʽʨʘ 3 3 - 0 

ʉʝʯʘ 2 1 1 50,0 

ʌʝʢʘʣʽʾ ʭʚʦʨʠʭ ɻʂɯ 
11 8 3 27,3 

ɺʩʴʦʛʦ 83 68 15 18,1 

 
ʈʝʟʠʩʪʝʥʪʥʽʩʪʴ ʩʪʘʬʽʣʦʢʦʢʽʚ ʜʦ ʦʢʩʘʮʠʣʽʥʫ (ʤʝʪʠʮʠʣʽʥʫ) ʤʦʞʝ ʙʫʪʠ 

ʟʫʤʦʚʣʝʥʘ ʪʨʴʦʤʘ ʦʩʥʦʚʥʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ: 
Á ʧʨʦʜʫʢʮʽʻʶ ʜʦʜʘʪʢʦʚʦʛʦ ʧʝʥʽʮʠʣʽʥʟʚôʷʟʫʶʯʦʛʦ ʙʽʣʢʘ (ʇɿɹ), ʷʢʠʡ 
ʢʦʜʫʻʪʴʩʷ ʭʨʦʤʦʩʦʤʥʠʤ ʛʝʥʦʤ çmec Aè - ʢʣʘʩʠʯʥʘ ʘʙʦ ʽʩʪʠʥʥʘ 
ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ; 

Á ʽʥʘʢʪʠʚʘʮʽʷ ʚʥʘʩʣʽʜʦʢ ʛʽʧʝʨʧʨʦʜʫʢʮʽʾ ʙʝʪʘ-ʣʘʢʪʘʤʘʟ; 
Á ʤʦʜʠʬʽʢʘʮʽʷ ʥʦʨʤʘʣʴʥʠʭ ʇɿɹ. 
ɺʠʟʥʘʯʝʥʥʷ ʰʪʘʤʽʚ ʟ ʢʣʘʩʠʯʥʦʶ ʤʝʪʠʮʠʣʽʥʦʨʝʟʠʩʪʝʥʪʥʽʩʪʶ ʤʘʻ 

ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʟ ʢʣʽʥʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ, ʪʘʢ ʷʢ ʧʨʠ ʟʫʤʦʚʣʝʥʠʭ ʥʠʤʠ 
ʽʥʬʝʢʮʽʷʭ ʪʝʨʘʧʽʷ ʙʝʪʘ-ʣʘʢʪʘʤʥʠʤʠ ʘʥʪʠʙʽʦʪʠʢʘʤʠ (ʧʝʥʽʮʠʣʽʥʘʤʠ, 
ʮʝʬʘʣʦʩʧʦʨʠʥʘʤʠ, ʢʘʨʙʘʧʝʥʝʤʘʤʠ, ʬʪʦʨʭʽʥʦʣʦʥʘʤʠ) ʙʫʜʝ ʥʝʝʬʝʢʪʠʚʥʦʶ 
[5]. ɼʦ ʪʦʛʦ ʞ, ʙʽʣʴʰʽʩʪʴ ʰʪʘʤʽʚ ʟ ʛʝʥʦʤ mec A ʻ ʧʦʣʽʨʝʟʠʩʪʝʥʪʥʠʤʠ 
(ʧʨʘʢʪʠʯʥʦ ʜʦ ʚʩʽʭ ʽʥʰʠʭ ʢʣʘʩʽʚ ʘʥʪʠʙʽʦʪʠʢʽʚ). 

ʅʘʡʥʘʜʽʡʥʽʰʠʤ ʤʝʪʦʜʦʤ ʚʠʷʚʣʝʥʥʷ ʧʨʠʨʦʜʠ ʤʝʪʠʮʠʣʽʥʦ-ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʫ 
ʩʪʘʬʽʣʦʢʦʢʽʚ ʻ ʙʝʟʧʦʩʝʨʝʜʥʻ ʚʠʟʥʘʯʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʛʝʥʘ mec A (ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʇʃʈ), ʘʙʦ ʚʠʷʚʣʝʥʥʷ ʧʝʥʽʮʠʣʽʥʟʚ'ʷʟʫʶʯʦʛʦ ʙʽʣʢʘ ï ʇɿɹ 2ʘ ʚ ʨʝʘʢʮʽʾ 
ʘʛʣʶʪʠʥʘʮʽʾ. ʅʘ ʞʘʣʴ, ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ ʤʝʪʦʜʽʚ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ 
ʚ ʋʢʨʘʾʥʽ ʻ ʥʝʤʦʞʣʠʚʠʤ (ʟ ʝʢʦʥʦʤʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ), ʪʦʤʫ ʜʣʷ ʚʠʢʦʥʘʥʥʷ 
ʧʦʩʪʘʚʣʝʥʦʛʦ ʟʘʚʜʘʥʥʷ ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʩʢʨʠʥʽʥʛʫ ʥʘ ʘʛʘʨʽ ʟ 
ʦʢʩʘʮʠʣʽʥʦʤ, ʷʢʠʡ, ʟʛʽʜʥʦ ʜʘʥʠʭ ʣʽʪʝʨʘʪʫʨʠ ʽ ʤʝʪʦʜʠʯʥʠʭ ʚʢʘʟʽʚʦʢ ʄʆɿ ʋʢʨʘʾʥʠ 
[4], ʻ ʚʠʩʦʢʦʯʫʪʣʠʚʠʤ ʽ ʩʧʝʮʠʬʽʯʥʠʤ (ʚʽʜʥʦʩʥʦ MRSA).  

ɺʩʽ ʤʝʪʠʮʠʣʽʥʦʨʝʟʠʩʪʝʥʪʥʽ ʰʪʘʤʠ, ʚʠʜʽʣʝʥʽ ʥʘ ʙʘʟʽ ʃʦʟʽʚʩʴʢʦʾ 
ʤʽʩʴʢʤʽʞʨʘʡʦʥʥʦʾ ʬʽʣʽʾ ʙʫʣʠ ʜʦʩʣʽʜʞʝʥʽ ʚ ʣʘʙʦʨʘʪʦʨʽʾ ʝʢʦʣʦʛʽʯʥʦʛʦ 
ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ɼʋ çɯʥʩʪʠʪʫʪ ʤʽʢʨʦʙʽʦʣʦʛʽʾ ʪʘ ʽʤʫʥʦʣʦʛʽʾ ʽʤʝʥʽ 
ɯ.ɯ.ʄʝʯʥʠʢʦʚʘ ɸʄʅ ʋʢʨʘʾʥʠè ʤʝʪʦʜʦʤ ʩʢʨʠʥʽʥʛʫ ʥʘ ʘʛʘʨʽ ʟ ʦʢʩʘʮʠʣʽʥʦʤ. 
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ɺʠʟʥʘʯʝʥʦ, ʱʦ ʽʩʪʠʥʥʦʶ ʨʝʟʠʩʪʝʥʪʥʽʩʪʶ ʚʦʣʦʜʽʶʪʴ ʙʣʠʟʴʢʦ 5 % 
ʤʝʪʠʮʠʣʽʥʦʨʝʟʠʩʪʝʥʪʥʠʭ ʰʪʘʤʽʚ. ɼʘʥʽ ʰʪʘʤʠ ʚ ʧʦʜʘʣʴʰʦʤʫ ʙʫʜʫʪʴ ʜʦʩʣʽʜʞʝʥʽ 
ʟʘ ʜʦʧʦʤʦʛʦʶ ʇʃʈ ʜʣʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʛʝʥʘ mec A. 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʾ ʨʦʙʦʪʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʤʝʪʠʮʠʣʽʥʦʨʝʟʠʩʪʝʥʪʥʽ ʰʪʘʤʠ 
S.aureus ʚʠʜʽʣʷʶʪʴʩʷ ʷʢ ʚʽʜ ʭʚʦʨʠʭ (ʟ ʨʽʟʥʠʭ ʙʽʦʪʦʧʽʚ), ʪʘʢ ʽ ʚʽʜ ʢʣʽʥʽʯʥʦ 
ʟʜʦʨʦʚʠʭ ʣʶʜʝʡ. ɼʦʩʪʦʚʽʨʥʦ ʚʠʱʘ ʢʽʣʴʢʽʩʪʴ ʤʝʪʠʮʠʣʽʥʦ-ʨʝʟʠʩʪʝʥʪʥʠʭ ʰʪʘʤʽʚ 
ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʝʨʝʜ ʩʪʘʬʽʣʦʢʦʢʽʚ ʚʠʣʫʯʝʥʠʭ ʚʽʜ ʭʚʦʨʠʭ (ʜʽʘʛʥʦʩʪʠʯʥʽ 
ʦʙʩʪʝʞʝʥʥʷ). ɺʠʷʚʣʝʥʥʷ ʮʠʨʢʫʣʷʮʽʾ MRSA ʩʝʨʝʜ ʭʚʦʨʠʭ ʪʘ ʜʝʢʨʝʪʦʚʘʥʠʭ 
ʢʦʥʪʠʥʛʝʥʪʽʚ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʣʽʢʘʨʥʷʥʠʭ 
ʽʥʬʝʢʮʽʡ. ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʤʝʭʘʥʽʟʤʫ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʩʪʘʬʽʣʦʢʦʢʽʚ ʤʝʪʦʜʦʤ 
ʩʢʨʠʥʽʥʛʫ ʥʘ ʘʛʘʨʽ ʟ ʦʢʩʘʮʠʣʽʥʦʤ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʙʣʠʟʴʢʦ 5 % ʰʪʘʤʽʚ ʚʦʣʦʜʽʶʪʴ 
ʽʩʪʠʥʦʶ ʨʝʟʠʩʪʝʥʪʥʽʩʪʶ, ʦʪʞʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ɓ-ʣʘʢʪʘʤʥʠʭ ʘʥʪʠʙʽʦʪʠʢʽʚ ʜʣʷ 
ʣʽʢʫʚʘʥʥʷ ʽʥʬʝʢʮʽʡ, ʚʠʢʣʠʢʘʥʠʭ ʜʘʥʦʶ ʛʨʫʧʦʶ ʩʪʘʬʽʣʦʢʦʢʽʚ, ʻ ʥʝ ʝʬʝʢʪʠʚʥʠʤ. 
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ʂʘʣʠʙʝʨʜʘ ʗ.ɻ. 
ɼʥʝʧʨʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʆ.ɻʦʥʯʘʨʘ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʠʟʫʯʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 
ʥʦʨʦʚʠʨʫʩʦʚ ʠ ʠʭ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʰʠʨʦʢʠʤ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʢʠʰʝʯʥʳʭ ʚʠʨʫʩʥʳʭ ʠʥʬʝʢʮʠʡ ʠ ʚʳʩʦʢʦʡ ʟʘʨʘʟʥʦʩʪʴʶ ʠʭ 
ʚʦʟʙʫʜʠʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʤʥʦʛʦʦʙʨʘʟʠʝ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʠ 
ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʝʨʴʝʟʥʫʶ ʧʨʦʙʣʝʤʫ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ. 
ʄʥʦʛʦʣʝʪʥʷʷ ʜʠʥʘʤʠʢʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚʠʨʫʩʥʳʭ ʢʠʰʝʯʥʳʭ ʠʥʬʝʢʮʠʡ ʠʤʝʝʪ 
ʪʝʥʜʝʥʮʠʶ ʢ ʨʦʩʪʫ ʩ ʧʝʨʠʦʜʠʯʝʩʢʠʤʠ ʧʦʜʲʝʤʘʤʠ ʢʘʞʜʳʝ 2 ī 4 ʛʦʜʘ [1, 2, 5]. 



30 

ʉʘʤʳʤʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʛʨʫʧʧʘʤʠ ʚʠʨʫʩʦʚ ʷʚʣʷʶʪʩʷ ʨʦʪʘ-, ʥʦʨʦ- ʠ 
ʵʥʪʝʨʦʚʠʨʫʩʥʳʝ ʠʥʬʝʢʮʠʠ. ʇʦ ʜʘʥʥʳʤ ʦʪʜʝʣʴʥʳʭ ʘʚʪʦʨʦʚ ʥʘ ʜʦʣʶ 
ʥʦʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʚ ʩʪʨʫʢʪʫʨʝ ʦʩʪʨʳʭ ʢʠʰʝʯʥʳʭ ʠʥʬʝʢʮʠʡ ʧʨʠʭʦʜʠʪʩʷ ʦʪ 
5 ʜʦ 17% ʩʣʫʯʘʝʚ [3]. 

ʕʧʠʜʝʤʠʦʣʦʛʠʷ ʥʦʨʦʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʟʫʯʝʥʘ 
ʥʝʜʦʩʪʘʪʦʯʥʦ. ʇʨʠ ʵʪʦʤ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ 
ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʦʨʦʚʠʨʫʩʳ ʧʦ ʩʚʦʝʡ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ 
ʷʚʣʷʶʪʩʷ ʚʪʦʨʳʤ ʵʪʠʦʣʦʛʠʯʝʩʢʠʤ ʘʛʝʥʪʦʤ ʧʦʩʣʝ ʨʦʪʘʚʠʨʫʩʦʚ ʦʩʪʨʦʛʦ 
ʛʘʩʪʨʦʵʥʪʝʨʠʪʘ ʫ ʜʝʪʝʡ ʧʝʨʚʳʭ ʣʝʪ ʞʠʟʥʠ, ʘ ʪʘʢʞʝ ʧʨʠʯʠʥʦʡ ʩʣʫʯʘʝʚ 
ʟʘʙʦʣʝʚʘʥʠʷ ʩ ʣʝʪʘʣʴʥʳʤ ʠʩʭʦʜʦʤ ʫ ʧʦʞʠʣʳʭ ʣʶʜʝʡ ʠ ʣʠʮ ʩ ʧʨʠʦʙʨʝʪʝʥʥʳʤ 
ʠʣʠ ʚʨʦʞʜʝʥʥʳʤ ʠʤʤʫʥʦʜʝʬʠʮʠʪʦʤ [3, 4]. 

ʇʨʠ ʩʧʦʨʘʜʠʯʝʩʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʦʩʪʨʳʤʠ ʛʘʩʪʨʦʵʥʪʝʨʦʢʦʣʠʪʘʤʠ ʨʦʣʴ 
ʥʦʨʦʚʠʨʫʩʦʚ ʜʦ ʧʦʩʣʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝʜʦʦʮʝʥʠʚʘʣʘʩʴ. ʇʦ 
ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʨʘʟʥʳʭ ʩʪʨʘʥ, ʯʘʩʪʦʪʘ 
ʦʙʥʘʨʫʞʝʥʠʷ ʥʦʨʦʚʠʨʫʩʦʚ ʫ ʜʝʪʝʡ, ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩ ʦʩʪʨʳʤ 
ʛʘʩʪʨʦʵʥʪʝʨʠʪʦʤ, ʢʦʣʝʙʣʝʪʩʷ ʦʪ 6 ʜʦ 48%, ʧʨʠ ʩʨʝʜʥʝʤ ʫʨʦʚʥʝ ï 12-14 % [3]. 

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʫʩʪʘʥʦʚʣʝʥʘ ʚʝʜʫʱʘʷ ʨʦʣʴ ʥʦʨʦʚʠʨʫʩʦʚ ʚ 
ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʚʩʧʳʰʝʢ ʦʩʪʨʦʛʦ ʛʘʩʪʨʦʵʥʪʝʨʠʪʘ ʥʝ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʧʨʠʨʦʜʳ. 
ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʧʳʰʢʠ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʚ ʦʛʨʘʥʠʯʝʥʥʳʭ ʛʨʫʧʧʘʭ: ʚ 
ʜʦʰʢʦʣʴʥʳʭ ʠ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ, ʜʦʤʘʭ ʧʨʝʩʪʘʨʝʣʳʭ, 
ʢʦʣʦʥʠʷʭ, ʤʝʩʪʘʭ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ, ʣʝʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʠ ʪ.ʜ. 
ɺʩʧʳʰʢʠ ʦʭʚʘʪʳʚʘʶʪ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʩʝʤʝʡ ʜʦ ʩʦʪʝʥ ʣʶʜʝʡ [2, 3]. 

ʇʦʧʘʜʘʷ ʚʦ ʚʥʝʰʥʶʶ ʩʨʝʜʫ, ʥʦʨʦʚʠʨʫʩ ʩʦʭʨʘʥʷʝʪ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʚ 
ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʜʥʝʡ (ʜʦ ʤʝʩʷʮʘ). ʆʥ ʫʩʪʦʡʯʠʚ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʚʳʩʦʢʦʡ ʠ 
ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʥʝʢʦʪʦʨʳʭ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ ʩʨʝʜʩʪʚ, 
ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʤʫ ʠʟʣʫʯʝʥʠʶ. ʊʘʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 
ʬʘʢʪʦʨʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʳʩʦʢʫʶ ʢʦʥʪʘʛʠʦʟʥʦʩʪʴ ʚʠʨʫʩʘ [4, 5]. 

ʂʘʢ ʠ ʧʨʠ ʜʨʫʛʠʭ ʵʥʪʝʨʦʪʨʦʧʥʳʭ ʚʠʨʫʩʥʳʭ ʠʥʬʝʢʮʠʷʭ, ʧʝʨʝʜʘʯʘ 
ʥʦʨʦʚʠʨʫʩʦʚ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʠʱʝʚʳʤ, ʚʦʜʥʳʤ ʠ ʢʦʥʪʘʢʪʥʦ-ʙʳʪʦʚʳʤ  
ʧʫʪʷʤʠ. ʆʧʠʩʘʥʳ ʩʣʫʯʘʠ ʟʘʨʘʞʝʥʠʷ ʥʦʨʦʚʠʨʫʥʦʡ ʠʥʬʝʢʮʠʝʡ ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʫʧʦʪʨʝʙʣʝʥʠʷ ʫʩʪʨʠʮ ʠ ʜʨʫʛʠʭ ʤʦʨʝʧʨʦʜʫʢʪʦʚ, ʚʦʟʙʫʜʠʪʝʣʠ ʢʦʪʦʨʳʭ ʙʳʣʠ 
ʦʙʥʘʨʫʞʝʥʳ ʚ ʧʠʪʴʝʚʦʡ ʚʦʜʝ ʠ ʩʪʦʯʥʳʭ ʚʦʜʘʭ [2, 3]. 

ʈʦʪʘʚʠʨʫʩ ʠ ʥʦʨʦʚʠʨʫʩ ʚʳʟʳʚʘʶʪ ʨʷʜ ʢʣʠʥʠʯʝʩʢʠ ʩʭʦʜʥʳʭ ʩʠʤʧʪʦʤʦʚ, ʘ 
ʟʥʘʯʠʪ ʨʘʟʣʠʯʠʪʴ ʠʭ ʥʝ ʚʩʝʛʜʘ ʧʨʦʩʪʦ. ʇʦʵʪʦʤʫ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ 
ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʥʦʨʦʚʠʨʫʩʦʚ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ 
ʩʦʨʝʤʝʥʥʦʡ ʚʠʨʫʩʦʣʦʛʠʠ. ʆʩʪʨʦʝ ʥʘʯʘʣʦ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʨʦʪʢʘʷ 
ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʥʦʨʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 
ʧʨʠʤʝʥʝʥʠʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʢʩʧʨʝʩʩʥʳʭ ʤʝʪʦʜʦʚ ʣʘʙʦʨʘʪʦʨʥʦʡ 
ʜʠʘʛʥʦʩʪʠʢʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʢʘʯʝʩʪʚʫ ʣʝʯʝʥʠʷ. ɹʦʣʝʝ ʪʦʛʦ, ʙʳʩʪʨʘʷ 
ʜʠʘʛʥʦʩʪʠʢʘ ʧʦʟʚʦʣʷʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦ ʠʟʦʣʠʨʦʚʘʪʴ ʙʦʣʴʥʦʛʦ ʠ ʧʨʦʚʦʜʠʪʴ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʦʪʠʚʦʵʧʠʜʝʤʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʜʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʝʢʮʠʠ [5]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʣʴʥʝʡʰʝʝ ʠʟʫʯʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 
ʥʦʨʦʚʠʨʫʩʦʚ, ʢʘʢ ʚʦʟʙʫʜʠʪʝʣʝʡ ʚʠʨʫʩʥʳʭ ʛʘʩʪʨʦʵʥʪʝʨʠʪʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ 
ʩʪʘʙʠʣʠʟʘʮʠʠ ʵʧʠʜʝʤʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚʠʨʫʩʥʳʤʠ 
ʢʠʰʝʯʥʳʤʠ ʠʥʬʝʢʮʠʷʤʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʘʜʝʢʚʘʪʥʳʭ 
ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʠ ʧʨʦʪʠʚʦʵʧʠʜʝʤʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʩ ʮʝʣʴʶ 
ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʵʧʠʜʝʤʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ ʚʠʨʫʩʥʳʭ ʛʘʩʪʨʦʵʥʪʝʨʠʪʦʚ. 
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ʈɯɿʅʆɻʆ ɺɯʂʋ ʄ. ɼʅɯʇʈʆ 

ʂʦʚʽʥʘ ɸ.ɺ., ɻʦʣʦʜʦʢ ʃ.ʇ. 
ɼʥʽʧʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ʆʣʝʩʷ ɻʦʥʯʘʨʘ 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚʽʜʤʽʯʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʠʧʘʜʢʽʚ, ʢʦʣʠ 
ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʽ ʧʨʝʧʘʨʘʪʠ ʽ ʾʭʥʽ ʢʦʤʧʣʝʢʩʠ ʩʪʘʶʪʴ ʥʝʝʬʝʢʪʠʚʥʠʤʠ ʫ ʣʽʢʫʚʘʥʥʽ 
ʽʥʬʝʢʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ. ɿʥʘʯʥʫ ʨʦʣʴ ʫ ʜʘʥʦʤʫ ʷʚʠʱʽ ʚʽʜʽʛʨʘʻ ʧʣʽʚʢʦʚʘ 
ʦʨʛʘʥʽʟʘʮʽʷ. ʋ ʩʢʣʘʜʽ ʙʽʦʧʣʽʚʢʠ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʽ ʙʘʢʪʝʨʽʾ ʥʘʙʫʚʘʶʪʴ ʦʟʥʘʢ 
ʧʽʜʚʠʱʝʥʦʾ ʩʪʽʡʢʦʩʪʽ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ ʪʘ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ ʜʦʚʢʽʣʣʷ. ʉʴʦʛʦʜʥʽ 
ʚʽʜʦʤʦ, ʱʦ ʩʝʨʝʜ ʫʩʽʭ ʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʙʣʠʟʴʢʦ 65-80% ʚʠʢʣʠʢʘʶʪʴ 
ʙʘʢʪʝʨʽʾ, ʷʢʽ ʬʦʨʤʫʶʪʴ ʙʽʦʧʣʽʚʢʠ. ʆʪʞʝ, ʚʨʘʭʦʚʫʶʯʠ ʚʠʱʝʩʢʘʟʘʥʝ, ʚʘʞʣʠʚʠʤ 
ʩʪʘʻ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ ʢʫʣʴʪʫʨ, ʟʜʘʪʥʠʭ ʜʦ ʫʪʚʦʨʝʥʥʷ 
ʙʽʦʧʣʽʚʢʠ. ɺʽʜʦʤʦ, ʱʦ ʙʽʦʧʣʽʚʢʠ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʫʶʪʴ ʩʪʽʡʢʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, 
ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʾʭ ʩʢʣʘʜʫ, ʜʦ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʛʦʩʧʦʜʘʨʷ, ʘʥʪʠʤʽʢʨʦʙʥʠʭ 
ʧʨʝʧʘʨʘʪʽʚ ʽ ʚʧʣʠʚʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʎʷ ʩʪʽʡʢʽʩʪʴ ʤʦʞʝ ʚʠʨʘʞʘʪʠʩʷ 
ʫ ʧʦʚʥʽʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʤʦʛʣʠ ʙʠ ʣʝʛʢʦ ʾʭ ʟʥʠʱʠʪʠ, ʟʘ ʫʤʦʚ 
ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʧʣʘʥʢʪʦʥʥʽʡ ʢʫʣʴʪʫʨʽ [1]. 

ɯʩʥʫʶʪʴ ʩʧʦʩʦʙʠ ʟʘʭʠʩʪʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʙʽʦʧʣʽʚʢʠ ʚʽʜ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ 
ʧʨʝʧʘʨʘʪʽʚ ï ʮʝ ʙʣʦʢʫʚʘʥʥʷ ʪʘ ʟʘʛʘʣʴʥʠʡ ʟʘʭʠʩʪ. ɹʣʦʢʫʚʘʥʥʷ ï ʮʝ ʧʨʦʩʪʠʡ 
ʰʣʷʭ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʷʢʦʛʦ ʧʦʟʘʢʣʽʪʠʥʥʠʡ ʤʘʪʨʠʢʩ ʟʘʭʠʱʘʻ ʙʘʢʪʝʨʽʾ, ʟʘʧʦʙʽʛʘʶʯʠ 
ʛʣʠʙʦʢʦʤʫ ʧʨʦʥʠʢʥʝʥʥʶ ʚ ʤʘʪʨʠʢʩ ʙʽʦʧʣʽʚʢʠ ʚʝʣʠʢʠʭ ʤʦʣʝʢʫʣ, ʥʘʧʨʠʢʣʘʜ 
ʘʥʪʠʪʽʣ, ʽ ʢʣʽʪʠʥ, ʷʢʽ ʚʠʢʣʠʢʘʶʪʴ ʟʘʧʘʣʝʥʥʷ. ɿʨʽʣʘ ʙʽʦʧʣʽʚʢʘ ʤʦʞʝ ʪʘʢʦʞ 
ʩʣʫʛʫʚʘʪʠ ʜʠʬʫʟʥʠʤ ʙʘʨôʻʨʦʤ ʜʣʷ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʘʛʝʥʪʽʚ. ɯʥʰʦʶ 
ʫʥʽʢʘʣʴʥʦʶ ʚʣʘʩʪʠʚʽʩʪʶ ʙʽʦʧʣʽʚʦʢ ʻ ʟʘʛʘʣʴʥʽ ʟʘʭʠʩʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʷʢʽ ʙʘʢʪʝʨʽʾ 
ʤʦʞʫʪʴ ʧʝʨʝʜʘʚʘʪʠ ʦʜʥʘ ʦʜʥʽʡ. ʅʘʧʨʠʢʣʘʜ, ʘʥʪʠʙʽʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʽ ʙʘʢʪʝʨʽʾ 
ʧʨʦʜʫʢʫʶʪʴ ʟʘʭʠʩʥʽ ʝʥʟʠʤʠ ʡ ʘʥʪʠʙʽʦʪʠʢʟʚôʷʟʫʶʯʽ ʧʨʦʪʝʾʥʠ, ʷʢʽ ʟʘʭʠʱʘʶʪʴ 
ʩʫʩʽʜʥʽ ʘʥʪʠʙʽʦʪʠʢʦʯʫʪʣʠʚʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ. ʊʘʢʦʞ ʚʦʥʠ ʟʜʘʪʥʽ ʧʝʨʝʜʘʚʘʪʠ 
ʽʥʰʠʤ ʙʘʢʪʝʨʽʷʤ ʛʝʥʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʩʪʽʡʢʽʩʪʴ ʜʦ ʧʝʚʥʠʭ ʘʥʪʠʙʽʦʪʠʢʽʚ. 
ʅʘʩʪʫʧʥʦʶ ʩʪʨʘʪʝʛʽʻʶ ʚʠʞʠʚʘʥʥʷ ʙʘʢʪʝʨʽʡ ʫ ʙʽʦʧʣʽʚʢʘʭ ʻ ʬʦʨʤʫʚʘʥʥʷ 
ʤʝʪʘʙʦʣʽʯʥʦ ʥʝʘʢʪʠʚʥʠʭ ʩʫʙʧʦʧʫʣʷʮʽʡ [2]. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʘʥʪʠʙʽʦʪʠʢ ʧʦʜʽʷʚ ʥʘ 
ʙʘʢʪʝʨʽʾ, ʚʦʥʠ ʤʘʶʪʴ ʙʫʪʠ ʤʝʪʘʙʦʣʽʯʥʦ ʘʢʪʠʚʥʠʤʠ, ʪʦʤʫ ʥʘ ʥʝʘʢʪʠʚʥʽ ʙʘʢʪʝʨʽʾ, 
ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʙʽʦʧʣʽʚʦʢ, ʘʥʪʠʙʽʦʪʠʢʠ ʥʝ ʚʧʣʠʚʘʶʪʴ. ʊʘʢʠʤ ʯʠʥʦʤ, 
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ʩʪʘʥʜʘʨʪʥʽ ʜʦʟʠ ʜʣʷ ʪʠʭ ʘʥʪʠʙʽʦʪʠʢʽʚ, ʷʢʽ ʝʬʝʢʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʯʫʪʣʠʚʽ 
ʧʣʘʥʢʪʦʥʥʽ ʢʫʣʴʪʫʨʠ, ʚʠʨʦʱʝʥʽ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ, ʤʦʞʫʪʴ ʚʠʷʚʣʷʪʠ 
ʩʣʘʙʢʠʡ ʘʥʪʠʤʽʢʨʦʙʥʠʡ ʝʬʝʢʪ ʘʙʦ ʙʫʪʠ ʟʦʚʩʽʤ ʥʝʝʬʝʢʪʠʚʥʠʤʠ ʱʦʜʦ ʪʦʛʦ ʞ 
ʚʠʜʫ ʙʘʢʪʝʨʽʡ ʫ ʩʢʣʘʜʽ ʙʽʦʧʣʽʚʢʠ [3].  

ʇʨʠ ʦʙʩʪʝʞʝʥʥʽ ʫʨʦʛʝʥʽʪʘʣʴʥʦʾ ʤʽʢʨʦʬʣʦʨʠ ʞʽʥʦʢ ʥʘ ʙʘʟʽ ʣʽʢʫʚʘʣʴʥʦ-
ʜʽʘʛʦʩʪʠʯʥʦʛʦ ʮʝʥʪʨʫ ʄʝʜʠʯʥʦʾ ɸʢʘʜʝʤʽʾ ʙʫʣʦ ʚʠʜʽʣʝʥʦ 73 ʰʪʘʤʠ ʩʪʘʬʽʣʦʢʦʢʽʚ 
ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʟʜʘʪʥʦʩʪʽ ʮʠʭ ʩʪʘʬʽʣʦʢʦʢʽʚ ʜʦ ʧʣʽʚʢʦʫʪʚʦʨʝʥʥʷ [4]. 

ʅʘʤʠ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ 73 ʢʣʽʥʽʯʥʽ ʽʟʦʣʷʪʠ ʟ ʷʢʠʭ: S.ʘureus ï 7 ʰʪʘʤʽʚ, 
S.ʝpidermidis ï 59, ʰʪʘʤʽʚ ʪʘ S saprophyticus ï 5 ʰʪʘʤʽʚ. ʇʣʽʚʢʦʫʪʚʦ-ʨʶʶʯʠʤʠ 
ʚʠʷʚʠʣʠʩʴ ʚʩʽ ʰʪʘʤʠ S. ʘureus, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʡʦʛʦ ʧʘʪʦʛʝʥʥʽʩʪʴ. 
ʂʦʘʛʫʣʘʟʦʥʝʛʘʪʠʚʥʽ ʩʪʘʬʽʣʦʢʦʢʠ ʪʝʞ ʧʨʦʷʚʣʷʣʠ ʟʜʘʪʥʽʩʪʴ ʜʦ ʧʣʽʚʢʦʫʪʚʦʨʝʥʥʷ, 
ʘʣʝ ʚ ʤʝʥʰʦʤʫ ʦʙʩʷʟʽ (ʨʠʩ. 1) 

 

 
ʈʠʩ. 1 ɺʽʜʩʦʪʢʦʚʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʰʪʘʤʽʚ ʩʪʘʬʽʣʦʢʦʢʽʚ ʟʜʘʪʥʠʭ  

ʜʦ ʧʣʽʚʢʦ ʫʪʚʦʨʝʥʥʷ 

ɸʥʘʣʽʟʫʶʯʽ ʜʘʥʽ ʨʠʩʫʥʢʘ 1 ʙʘʯʠʤʦ, ʱʦ ʥʘʡʙʽʣʴʰʘ ʟʜʘʪʥʽʩʪʴ ʜʦ 
ʧʣʽʚʢʦʫʪʦʚʦʨʝʥʥʷ ʧʨʦʷʚʣʷʣʘʩʴ ʫ S.aureus (100%). ɿʜʘʪʥʽʩʪʴ ʜʦ 
ʧʣʽʚʢʦʫʪʚʦʨʝʥʥʷ ʚʩʽʭ ʰʪʘʤʽʚ S. ʘureus ʧʦʚôʷʟʘʥʘ ʟ ʾʭ ʘʜʛʝʟʽʻʶ ʥʘ ʨʝʮʝʧʪʦʨʘʭ 
ʯʫʪʣʠʚʠʭ ʢʣʽʪʠʥ, ʢʦʣʦʥʽʟʘʮʽʻʶ ʽ ʘʛʨʝʩʠʚʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʱʦ ʚʠʷʚʣʷʶʪʴʩʷ ʫ 
ʧʨʠʜʫʰʝʥʥʽ ʬʘʛʦʮʠʪʦʟʫ. ʉʝʨʝʜ ʢʦʘʛʫʣʘʟʦʥʝʛʘʪʠʚʥʠʭ ʩʪʘʬʽʣʦʢʦʢʽʚ S. 
ʝpidermidis ï 32 ʰʪʘʤʠ ʙʫʣʠ ʟʜʘʪʥʽ ʜʦ ʧʣʽʚʢʦ ʫʪʚʦʨʝʥʥʷ, ʱʦ ʩʢʣʘʜʘʻ 55,9%, ʫ 
S. saprophyticus ʥʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʞʦʜʥʦʛʦ ʧʣʽʚʢʦʫʪʚʦʨʶʶʯʦʛʦ ʰʪʘʤʫ.  

ɺʠʭʦʜʷʯʠ ʟʽ ʟʜʘʪʥʦʩʪʽ ʚʝʣʠʢʦʛʦ ʚʽʜʩʦʪʢʘ ʩʪʘʬʽʣʦʢʦʢʽʚ ʜʦ ʧʣʽʚʢʦʫʪʚʦʨʝʥʥʷ 
ʮʽʢʘʚʦ ʙʫʣʦ ʜʦʩʣʽʜʠʪʠ ʯʫʪʣʠʚʽʩʪʴ ʚʠʜʽʣʝʥʠʭ ʰʪʘʤʽʚ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ.  

ʋ ʜʦʩʣʽʜʽ ʥʘʤʠ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʥʘʩʪʫʧʥʽ ʘʥʪʠʙʽʦʪʠʢʠ: ʦʢʩʘʮʠʣʽʥ, 
ʮʝʬʘʣʦʟʦʣʽʥ, ʮʝʬʘʣʝʢʩʠʥ, ʝʨʠʪʨʦʤʽʮʠʥ, ʪʝʪʨʘʮʠʢʣʽʥʠ, ʭʣʦʨʘʥʬʽʥʽʢʦʣ, 
ʛʝʥʪʘʤʽʮʠʥ, ʮʠʧʨʦʬʣʦʢʩʘʮʠʥ, ,ʨʠʬʘʤʧʽʮʠʥ, ʚʘʥʢʦʤʽʮʠʥ. 

ʏʫʪʣʠʚʽʩʪʴ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ ʚʠʟʥʘʯʘʣʠ ʜʠʩʢʦ-ʜʠʬʫʟʽʡʥʠʤ ʤʝʪʦʜʦʤ. 
ʈʝʟʫʣʴʪʘʪʠ ʧʽʜʨʘʭʦʚʫʚʘʣʠ ʧʦ ʚʝʣʠʯʠʥʽ ʜʽʘʤʝʪʨʘ ʟʦʥʠ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʥʘʚʦʣʦʢʦ 
ʜʠʩʢʽʚ, ʚʠʟʥʘʯʝʥʦʾ ʫ ʤʽʣʽʤʝʪʨʘʭ. ʅʘ ʧʽʜʩʪʘʚʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʽʘʤʝʪʨʽʚ 
ʟʦʥ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʥʘʚʢʦʣʦ ʜʠʩʢʽʚ ʟ ʘʥʪʠʙʽʦʪʠʢʘʤʠ ʜʦʩʣʽʜʞʫʚʘʥʽ ʰʪʘʤʠ 
ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʧʦʜʽʣʷʣʠ ʥʘ ʯʫʪʣʠʚʽ ʪʘ ʨʝʟʠʩʪʝʥʪʥʽ. ʋ ʪʘʙʣʠʮʽ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ 
ʢʽʣʴʢʽʩʪʴ ʯʫʪʣʠʚʠʭ ʽ ʩʪʽʡʢʠʭ ʰʪʘʤʽʚ S. aureus ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ ʨʽʟʥʠʭ ʢʣʘʩʽʚ. 
  

100% 

55,90% 

S.aureus S. ͔ pidermidis  
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ʊʘʙʣʠʮʷ 1 

ɸʥʪʠʙʽʦʪʠʢ 
ʇʣʽʚʢʦʫʪʚʦʨʶʶʯʽ ʰʪʘʤʠ 

S R 

ʆʢʩʘʮʠʣ̔ʥ 2 5 

ʎʝʬʘʣʦʟʦʣʽʥ 2 5 

ʎʝʬʘʣʝʢʩʠʥ 2 5 

ɽʨʠʪʨʦʤʠʮʠʥ 2 5 

Xʣʦʨʘʥʬʠʥʠʢʦʣ 3 4 

ɻʝʥʪʘʤʽʮʠʥ 5 2 

ʎʠʧʨʦʬʣʦʢʩʘʮʠ 2 5 

ʊʝʪʨʘʮʠʢʣʽʥ 1 6 

ʈʠʬʘʤʧʽʮʠʥ 3 4 

ɺʘʥʢʦʤʽʮʠʥ 7 0 

ʇʨʠʤʽʪʢʘ : S-ʯʫʪʣʠʚʽ ʰʪʘʤʠ; R ï ʩʪʽʡʢʽ ʰʪʘʤʠ 

ɸʥʘʣʽʟʫʶʯʽ ʜʘʥʽ ʪʘʙʣʠʮʽ 1 ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʰʪʘʤʽʚ S. aureus 
ʙʫʣʠ ʩʪʽʡʢʽ ʜʦ ʚʠʢʦʨʠʩʪʘʥʠʭ ʫ ʜʦʩʣʽʜʞʝʥʽ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. ɿ 7 
ʰʪʘʤʽʚ S. aureus. ʥʘʡʙʽʣʴʰ ʯʫʪʣʠʚʠʤʠ ʙʫʣʠ ʜʦ ʚʘʥʢʦʤʽʮʠʥʫ ʪʘ ʨʠʬʘʤʧʽʮʠʥʫ ï 
7 ʪʘ 6 ʰʪʘʤʽʚ ʚʽʜʧʦʚʽʜʥʦ. ʅʘʡʙʽʣʴʰʫ ʩʪʽʡʢʽʩʪʴ ʰʪʘʤʠ S. aureus ʧʨʦʷʚʣʷʣʠ ʜʦ 
ʪʝʪʨʘʮʠʢʣʽʥʫ ʪʘ ʛʝʥʪʘʤʽʮʠʥʫ ï 6 (85,7%), ʪʘ ʦʢʩʘʮʠʣʽʥʫ, ʮʠʧʨʦʬʣʦʢʩʘʮʠʥʫ, 
ʮʝʬʘʣʝʢʩʠʥʫ ʪʘ ʮʝʬʘʣʦʟʦʣʽʥʫ ï 5 ( 71,4%). ʅʘʰʽ ʜʘʥʽ ʢʦʨʝʣʶʶʪʴ ʟ 
ʨʝʟʫʣʴʪʘʪʘʤʠ ʽʥʰʠʭ ʘʚʪʦʨʽʚ, ʱʦ ʧʣʽʚʢʦ ʫʪʚʦʨʶʶʯʽ ʩʪʘʬʽʣʦʢʦʢʠ ʤʘʶʪʴ ʚʠʩʦʢʫ 
ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ ʜʽʾ ʘʥʪʠʙʽʦʪʠʢʽʚ [6].  

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 
1. Costerton J.W. Microbial biofilms / Costerton J. W., Lewandowski Z., Caldwell D. // Ann. 

Rev. Mi-crobiol. ï 2005. ï Vol. 49. ï P. 711ï745. 
2. ʃʠʧʦʚʘ ɽ.ɺ. ʆʩʦʙʝʥʥʦʩʪʠ ʢʣʠʥʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ ʫʨʦʛʝʥʠʪʘʣʴʥʳʭ ʠʥʬʝʢʮʠʡ ʫ 
ʞʝʥʱʠʥ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ / ʃʠʧʦʚʘ ɽ.ɺ., ɺʠʪʚʠʮʢʘʷ ʖ.ɻ // ɺʝʩʪʥʠʢ 
ʧʦʩʣʝʜʠʧʣʦʤʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ï 2009. ï ˉ1. ï ʉ.15ï16. 

3. ʎʚʝʪʢʦʚ ɼ.ʉ. ɸʥʪʠʙʘʢʪʝʨʠʘʣʴʥʘʷ ʪʝʨʘʧʠʷ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʦʡ ʠʥʬʝʢʮʠʠ ʚ 
ʆʈʀʊ: ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʦʛʨʘʥʠʯʝʥʠʷ // ɼ.ʉ.ʎʚʝʪʢʦʚ, ɼ.ʅ. ʇʨʦʮʝʥʢʦ // 
ʀʥʪʝʥʩʠʚʥʘʷ ʊʝʨʘʧʠʷ. ï 2009. ï 8ʩ. 

4. ʉʠʜʦʨʦʚʘ ʀ.ʉ. ʄʠʢʨʦʙʠʦʮʝʥʦʟ ʧʦʣʦʚʳʭ ʧʫʪʝʡ ʞʝʥʱʠʥ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ 
ʚʦʟʨʘʩʪʘ / ʀ. ʉ. ʉʠʜʦʨʦʚʘ, ɸ. ɸ. ɺʦʨʦʙʴʝʚ, ɽ. ʀ. ɹʦʨʦʚʢʦʚʘ // ɸʢʫʰʝʨʩʪʚʦ ʠ 
ʛʠʥʝʢʦʣʦʛʠʷ. ï 2005. ï ˉ 2. ï ʉ. 7ï9. 

5. ɼʝʭʥʠʯ ɸ.ɺ. ɺʳʷʚʣʝʥʠʝ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʢ ʤʝʪʠʮʠʣʣʠʥʫ ʠ ʜʨʫʛʠʤ ʙʝʪʘ-
ʣʘʢʪʘʤʥʳʤ ʘʥʪʠʙʠʦʪʠʢʘʤ ʤʝʪʦʜʦʤ ʩʢʨʠʥʠʥʛʘ / ɸ.ɺ. ɼʝʭʥʠʯ // ʂʣʠʥ. ʤʠʢʨʦʙʠʦʣ. 
ʠ ʘʥʪʠʤʠʢʨʦʙ. ʭʠʤʠʦʪʝʨ. ï 1999. ï ʊ.1, ˉ 1. ï ʉ.89ï91. 

6. ʂʦʨʦʙʦʚ ɺ.ʇ. ɸʥʘʣʠʟ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʨʦʮʝʩʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʠʦʧʣʝʥʦʢ 
Staphylococcus epidermidis 33 ʢ ʥʝʢʦʪʦʨʳʤ ʬʘʢʪʦʨʘʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ/ ʂʦʨʦʙʦʚ 
ɺ.ʇ., ʃʝʤʢʠʥʘ ʃ.ʄ., ʄʦʥʘʭʦʚ ɺ.ʀ. // ɺʝʩʪʥʠʢ ʧʝʨʤʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ï 2010. ï 
ɺr ʧ. 1(1) ï ʉ. ï 54ï67. 
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ɼʆʉʃɯɼɾɽʅʅʗ ʇʈʆʊʀʄɯʂʈʆɹʅʆɰ ɸʂʊʀɺʅʆʉʊɯ ɼɽɿɯʅʌɯʂʋʖʏʀʍ 
ʇʈɽʇɸʈɸʊɯɺ ʇʆ ɺɯɼʅʆʐɽʅʅʖ ɼʆ ɹɸʂʊɽʈɯɸʃʔʅʀʍ ɸʉʆʎɯɸʎɯʁ 

ʂʫʨʘʛʽʥʘ ʅ.ɺ., ɸʥʫʨʽʥʘ ʆ.ɺ., ʉʢʣʷʨ ʊ.ɺ. 
ɼʥʽʧʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʆʣʝʩʷ ɻʦʥʯʘʨʘ 

ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʧʦʥʘʜ 65 % ʚʩʽʭ ʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʦʙʫʤʦʚʣʝʥʽ 
ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ, ʱʦ ʽʩʥʫʶʪʴ ʫ ʬʦʨʤʽ ʙʽʦʧʣʽʚʦʢ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʰʘʨ 
ʤʽʢʨʦʙʥʠʭ ʢʣʽʪʠʥ, ʧʨʠʢʨʽʧʣʝʥʠʭ ʜʦ ʧʦʚʝʨʭʥʽ ʽ ʦʜʠʥ ʜʦ ʦʜʥʦʛʦ, ʫʢʣʘʜʝʥʠʭ ʚ 
ʙʽʦʧʦʣʽʤʝʨʥʠʡ ʤʘʪʨʠʢʩ [1, 2]. ʇʨʠ ʽʩʥʫʚʘʥʥʽ ʫ ʧʣʽʚʮʽ ʚʽʜʤʽʯʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʘ 
ʩʪʽʡʢʽʩʪʴ ʙʘʢʪʝʨʽʡ ʜʦ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʫ ʪʦʤʫ 
ʯʠʩʣʽ ʜʦ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʘʥʪʠʤʽʢʨʦʙʥʠʭ ʘʛʝʥʪʽʚ [3, 4, 5]. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ 
ʜʦʩʣʽʜʞʝʥʥʶ ʙʽʦʧʣʽʚʦʢ ʪʘ ʤʝʪʦʜʘʤ ʙʦʨʦʪʴʙʠ ʟ ʥʠʤʠ ʧʨʠʩʚʷʯʝʥʦ ʚʝʣʠʢʫ 
ʢʽʣʴʢʽʩʪʴ ʧʫʙʣʽʢʘʮʽʡ, ʚʽʜʥʦʩʥʦ ʤʘʣʦ ʧʨʠʜʽʣʝʥʦ ʫʚʘʛʠ ʚʠʚʯʝʥʥʶ ʚʧʣʠʚʫ ʨʽʟʥʠʭ 
ʬʘʢʪʦʨʽʚ ʥʘ ʙʽʦʧʣʽʚʢʠ, ʱʦ ʤʘʻ ʥʘ ʤʝʪʽ ʨʦʟʨʦʙʢʫ ʟʘʭʦʜʽʚ ʙʦʨʦʪʴʙʠ ʟ ʥʠʤʠ ʚ 
ʢʣʽʥʽʯʥʠʭ ʫʤʦʚʘʭ. ʊʦʤʫ ʮʽʢʘʚʠʤ ʙʫʣʦ ʜʦʩʣʽʜʠʪʠ ʨʽʚʥʽ ʯʫʪʣʠʚʦʩʪʽ 
ʧʣʽʚʢʦʫʪʚʦʨʶʶʯʠʭ ʰʪʘʤʽʚ ʙʘʢʪʝʨʽʡ ʜʦ ʜʝʟʽʥʬʽʢʫʶʯʠʭ ʨʝʯʦʚʠʥ. 

ɺ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʫʚʘʣʠ ʚʧʣʠʚ ʥʝʩʧʝʮʠʬʽʯʥʠʭ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʟʘʩʦʙʽʚ 
ʥʘ ʰʪʘʤʠ ʙʘʢʪʝʨʽʡ, ʚʠʜʽʣʝʥʠʭ ʽʟ ʧʦʚʝʨʭʥʽ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ, ʟ ʨʫʢ ʦʩʽʙ-
ʜʦʙʨʦʚʽʣʴʮʽʚ, ʧʦʚʝʨʭʦʥʴ (ʧʽʜʣʦʛʘ, ʩʪʽʥʠ, ʧʽʜʚʽʢʦʥʥʷ) ʩʣʫʞʙʦʚʠʭ ʧʨʠʤʽʱʝʥʴ 
ʢʦʤʫʥʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ "ʅɼɯ ɹʽʦʣʦʛʽʾ" ɼʅʋ ʽʤ. ʆʣʝʩʷ ɻʦʥʯʘʨʘ. ɺʩʴʦʛʦ ʙʫʣʦ 
ʦʪʨʠʤʘʥʦ 36 ʟʨʘʟʢʽʚ ʤʘʪʝʨʽʘʣʫ, ʟ ʷʢʠʭ ʚʠʜʽʣʝʥʦ 56 ʰʪʘʤʽʚ. ɯʜʝʥʪʠʬʽʢʘʮʽʶ 
ʚʠʜʽʣʝʥʠʭ ʰʪʘʤʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʧʨʦʚʦʜʠʣʠ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ 
ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʜʦʪʨʠʤʫʶʯʠʩʴ ʢʣʘʩʠʬʽʢʘʮʽʾ ɹʝʨʜʞʽ. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʦʪʨʠʤʘʥʦ 56 ʰʪʘʤʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʷʢʽ 
ʽʜʝʥʪʠʬʽʢʫʚʘʣʠ ʷʢ ʥʘʣʝʞʥʽ ʜʦ ʚʠʜʽʚ: S. epidermidis ï 11 (19,64%), S. ʘureus ï  
8 (14,29%), Bacillus spp. ï 24 (42,86%), E. coli ï 6 (10,71%), P. aeruginosa ï  
3 (5,36%), Klebsiella spp. ʪʘ Pseudomonas spp. ï ʧʦ 2 (3,57%). ɺʽʜʧʦʚʽʜʥʦ ʜʦ 
ʋʢʨʘʾʥʩʴʢʠʭ ʚʠʤʦʛ ʷʢ ʪʝʩʪ-ʰʪʘʤʠ ʜʣʷ ʦʮʽʥʢʠ ʙʘʢʪʝʨʠʮʠʜʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 
ʟʘʩʪʦʩʦʚʫʚʘʣʠ Staphylococcus aureus, Escherichia coli; ʜʣʷ ʦʮʽʥʢʠ ʩʧʦʨʦʮʠʜʥʦʾ 
ʘʢʪʠʚʥʦʩʪʽ: Bacillus megaterium; ʜʣʷ ʦʮʽʥʢʠ ʬʫʥʛʽʮʠʜʥʦʾ ʘʢʪʠʚʥʦʩʪʽ: Candida 
albicans. ɺ ʨʦʙʦʪʽ ʪʘʢʦʞ ʦʮʽʥʶʚʘʣʠ ʧʣʽʚʢʦʫʪʚʦʨʶʶʯʫ ʟʜʘʪʥʽʩʪʴ ʙʘʢʪʝʨʽʡ ʪʘ 
ʚʧʣʠʚ ʥʘ ʙʽʦʧʣʽʚʢʠ S. aureus ʪʘ B. megaterium ʜʝʟʽʥʬʽʢʫʶʯʠʭ ʧʨʝʧʘʨʘʪʽʚ ï 
ɼʝʟʘʢʪʠʥʫ ʪʘ ʍʣʦʨʛʝʢʩʠʜʠʥʫ. 

ʇʦʢʘʟʘʥʦ, ʱʦ (87,5%) ʰʪʘʤʽʚ S. epidermidis ʫʪʚʦʨʶʚʘʣʠ ʙʽʦʧʣʽʚʢʫ, ʟ  
8 ʰʪʘʤʽ S. aureus 4 ʰʪʘʤʠ (53,7%) ʙʫʣʠ ʧʣʽʚʢʦʫʪʚʦʨʶʶʯʠʤʠ. ʅʘʡʙʽʣʴʰ 
ʟʜʘʪʥʠʤʠ ʜʦ ʧʣʽʚʢʦʫʪʚʦʨʝʥʥʷ ʚʠʷʚʠʣʠʩʴ ʰʪʘʤʠ P. aeruginosa ʪʘ Pseudomonas 
spp. (100%). ɿ 24 ʰʪʘʤʽʚ Bacillus spp. ʟʜʘʪʥʠʤʠ ʜʦ ʧʣʽʚʢʦʫʪʚʦʨʝʥʥʷ ʙʫʣʠ ʣʠʰʝ 
7 ʰʪʘʤʽʚ (27,9%). ɺʠʷʚʣʝʥʦ, ʱʦ 14,71% E. coli ʪʘ 6,2% Klebsiella spp. 
ʫʪʚʦʨʶʚʘʣʠ ʙʽʦʧʣʽʚʢʠ. ʄʘʢʩʠʤʘʣʴʥʠʡ ʧʨʠʨʽʩʪ ʙʽʦʧʣʽʚʢʠ ʬʽʢʩʫʚʘʣʠ ʥʘ 72 ʛʦʜʠʥʫ 
ʢʫʣʴʪʠʚʫʚʘʥʥʷ: ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥ ʟʨʦʩʪʘʣʘ ʧʦʥʘʜ 100 ʨʘʟʽʚ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʍʣʦʨʛʝʢʩʠʜʠʥʫ ʜʦ ʰʪʘʤʽʚ S. aureus 
ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʙʫʣʦ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 5 % ʪʘ 2 %. ʇʨʠ 
ʟʘʩʪʦʩʫʚʘʥʥʽ ɼʝʟʘʢʪʠʥʫ, ʥʘʡʢʨʘʱʽʡ ʝʬʝʢʪ ʙʫʚ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʽʾ 5 %.  

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʰʪʘʤʫ B. megaterium ʩʧʦʩʪʝʨʽʛʘʣʠ ʙʽʣʴʰ ʩʪʽʡʢʫ ʜʽʶ ʜʦ 
ʜʝʟʽʥʬʝʢʪʘʥʪʽʚ. ʊʘʢ ʚ ʥʝʦʙʨʦʙʣʝʥʽʡ ʧʣʽʚʮʽ ʧʦʢʘʟʥʠʢ ʨʦʩʪʫ ʩʪʘʥʦʚʠʚ ʚʽʜ 108 ʜʦ 
1011 ʂʋʆ/ʤʣ, ʧʨʠ ʜʦʜʘʚʘʥʥʽ ʜʝʟʽʥʬʝʢʪʘʥʪʽʚ, ʨʽʩʪ ʟʥʘʭʦʜʠʚʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 103 
ʜʦ 107 ʂʋʆ/ʤʣ. 
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ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 
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4. Tormo M. A. Bap-dependent biofilm formation by pathogenic species of Staphylococcus: 
evidence of horizontal gene transfer // M. A`ngeles Tormo [et al. ] // Microbiology. ï 
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5. Gotz F. Staphylococcus and biofilms / F. Gotz // Molecular Microbiology. ï 2002. ï Vol. 
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ɸʅʊʀɹɯʆʊʀʏʅɸ ʏʋʊʃʀɺɯʉʊʔ ʄɯʂʈʆɹʅʆɻʆ ʂʆʅʉʆʈʎɯʋʄʋ, 
ɺʀɼɯʃɽʅʆɻʆ ɿ ʋʈɸɾɽʅʔ ʐʂɯʈʀ PTEROPHYLLUM SCALARE 

(SCHULTZE, 1823) 

ʈʘʟʛʦʥʦʚʘ ɭ.ʉ., ɿʽʥʯʝʥʢʦ ʆ.ʖ. 
ʆʜʝʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯ.ɯ. ʄʝʯʥʠʢʦʚʘ, 

ʉʢʘʣʷʨʽʾ Pterophyllum scalare (Schultze, 1823) ʻ ʦʜʥʠʤʠ ʟ ʥʘʡʙʽʣʴʰ 
ʧʦʧʫʣʷʨʥʠʭ ʽ ʥʘʡʙʽʣʴʰ ʰʠʨʦʢʦ ʨʦʟʧʦʚʩʶʜʞʝʥʠʭ ʘʢʚʘʨʽʫʤʥʠʭ ʨʠʙ. ɾʠʚʫʪʴ 
ʩʢʘʣʷʨʽʾ ʚ ʙʘʩʝʡʥʘʭ ʨʽʯʦʢ ɸʤʘʟʦʥʢʠ, ʆʨʽʥʦʢʦ ʽ ɽʩʩʝʢʽʙʦ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ 
ʇʽʚʜʝʥʥʽʡ ɸʤʝʨʠʮʽ. ʅʘʜʘʶʪʴ ʧʝʨʝʚʘʛʫ ʚʦʜʦʡʤʘʤ ʪʘ ʨʽʯʢʘʤ ʟ ʧʦʚʽʣʴʥʦʶ 
ʪʝʯʽʻʶ ʽ ʛʫʩʪʦʶ ʨʦʩʣʠʥʥʽʩʪʶ. ʏʝʨʝʟ ʥʝʟʚʠʯʘʡʥʫ ʙʫʜʦʚʫ ʪʽʣʘ (ʩʧʣʶʱʝʥʘ 
ʬʦʨʤʘ ʪʽʣʘ ʽ ʚʽʪʨʠʣʦʧʦʜʽʙʥʽ ʧʣʘʚʮʽ) ʩʢʘʣʷʨʽʶ ʥʘʟʠʚʘʶʪʴ ʱʝ ʨʠʙʦʶ-ʘʥʛʝʣʦʤ 
[1]. ʋ ʜʝʷʢʠʭ ʨʝʛʽʦʥʘʭ ʮʝʡ ʚʠʜ ʧʝʨʝʩʣʽʜʫʶʪʴ ʯʝʨʝʟ ʩʪʨʘʭ ʙʫʪʠ ʚʞʘʣʝʥʠʤʠ 
ʘʙʦ ʧʦʨʘʥʝʥʠʤʠ [2]. 

ɹʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʾʭ ʧʦʰʠʨʝʥʽʩʪʴ ʩʢʘʣʷʨʽʡ ʷʢ ʜʝʢʦʨʘʪʠʚʥʠʭ ʨʠʙ, ʚʘʞʣʠʚʠʤ ʻ 
ʥʘʢʦʧʠʯʝʥʥʷ ʜʘʥʠʭ ʧʨʦ ʝʬʝʢʪʠʚʥʽ ʟʘʩʦʙʠ ʣʽʢʫʚʘʥʥʷ  ʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ 
ʮʠʭ ʨʠʙ [3]. ɿʘʟʚʠʯʘʡ ʘʢʚʘʨʽʫʤʽʩʪʠ ʢʦʨʠʩʪʫʶʪʴʩʷ ʩʪʘʥʜʘʨʪʥʠʤʠ ʩʭʝʤʘʤʠ 
ʣʽʢʫʚʘʥʥʷ, ʥʝ ʤʘʶʯʠ ʤʦʞʣʠʚʦʩʪʽ ʧʽʜʙʦʨʫ ʥʘʡʙʽʣʴʰ ʜʽʻʚʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʱʦ ʥʝ 
ʟʘʚʞʜʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʦʜʫʞʘʥʥʷ ʨʠʙʠ. ʋʪʽʤ, ʤʦʥʽʪʦʨʠʥʛ ʯʫʪʣʠʚʦʩʪʽ ʤʽʢʨʦʙʽʦʪʠ 
ʨʠʙ ʜʦ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʫ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ ʤʦʞʝ ʩʧʨʠʷʪʠ ʩʢʣʘʜʘʥʥʶ 
ʦʧʪʠʤʽʟʦʚʘʥʠʭ ʩʭʝʤ ʣʽʢʫʚʘʥʥʷ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʷʚʣʝʥʥʷ ʘʥʪʠʙʽʦʪʠʯʥʦʾ ʯʫʪʣʠʚʦʩʪʽ ʤʽʢʨʦʙʥʠʭ 
ʢʦʥʩʦʨʮʽʫʤʽʚ, ʚʠʜʽʣʝʥʠʭ ʟ ʫʨʘʞʝʥʴ ʰʢʽʨʠ ʩʢʘʣʷʨʽʾ ʨʽʟʥʦʾ ʣʦʢʘʣʽʟʘʮʽʾ (ʚʠʨʘʟʢʘ 
ʙʝʟʙʘʨʚʥʘ, ʪʝʤʥʘ ʧʣʷʤʘ ʥʘ ʧʣʘʚʮʽ, ʢʨʦʚʦʚʠʣʠʚ ʥʘ ʙʽʯʥʽʡ ʧʦʚʝʨʭʥʽ ʪʽʣʘ), ʱʦ 
ʤʘʣʘ ʦʟʥʘʢʠ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʽʥʬʝʢʮʽʾ.  

ɼʣʷ ʚʠʜʽʣʝʥʥʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʟ ʫʨʘʞʝʥʦʾ ʰʢʽʨʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 
ʩʪʝʨʠʣʴʥʽ ʚʘʪʥʽ ʪʘʤʧʦʥʠ. ɸʥʪʠʙʽʦʪʠʯʥʫ ʯʫʪʣʠʚʽʩʪʴ ʚʠʟʥʘʯʘʣʠ ʜʠʩʢʦ-ʜʠʬʫʟʽʡʥʠʤ 
ʤʝʪʦʜʦʤ. ʇʦʩʽʚʠ ʽʥʢʫʙʫʚʘʣʠ ʧʨʠ 25 ʦʉ ʧʨʦʪʷʛʦʤ 24 ʛʦʜ ʽ ʚʨʘʭʦʚʫʚʘʣʠ 
ʨʝʟʫʣʴʪʘʪʠ ʰʣʷʭʦʤ ʚʠʤʽʨʶʚʘʥʥʷ ʜʽʘʤʝʪʨʫ ʟʦʥʠ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ. 
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ʇʨʠʤʽʪʢʘ: R ï ʩʪʽʡʢʠʡ, I ï ʧʦʤʽʨʥʦ ʯʫʪʣʠʚʠʡ, S ï ʯʫʪʣʠʚʠʡ. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʢʦʨʠʩʪʘʥʦ 33 ʘʥʪʠʤʽʢʨʦʙʥʽ ʧʨʝʧʘʨʘʪʠ. ʋʛʨʫʧʦʚʘʥʥʷ 
ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʚʠʜʽʣʝʥʽ ʟ ʫʨʘʞʝʥʴ ʰʢʽʨʠ ʨʽʟʥʦʾ ʣʦʢʘʣʽʟʘʮʽʾ, ʙʫʣʠ 
ʨʝʟʠʩʪʝʥʪʥʠʤʠ ʜʦ ʙʽʣʴʰʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʠʭ ʧʨʝʧʘʨʘʪʽʚ (ʪʘʙʣ. 1).  ʋʩʽ ʚʠʜʽʣʝʥʽ 
ʢʦʥʩʦʨʮʽʫʤʠ ʧʨʦʷʚʠʣʠ ʧʦʤʽʨʥʫ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʣʝʚʦʬʣʦʢʩʘʮʠʥʫ. ʂʫʣʴʪʫʨʠ, 

ʊʘʙʣʠʮʷ 1 
ɸʥʪʠʙʽʦʪʠʯʥʘ ʯʫʪʣʠʚʽʩʪʴ ʽʟʦʣʴʦʚʘʥʠʭ ʢʦʥʩʦʨʮʽʫʤʽʚ ʙʘʢʪʝʨʽʡ 

 ʅʘʟʚʘ ʈʝʟʫʣʴʪʘʪ 

  ɺʠʨʘʟʢʘ 
ʙʝʟʙʘʨʚʥʘ 

ʇʣʘʚʝʮʴ (ʪʝʤʥʘ 
ʧʣʷʤʘ) 

ʇʣʷʤʘ 
(ʢʨʦʚʦʚʠʣʠʚ) 

1 ɸʟʣʦʮʠʣʽʥ R R R 

2 ɸʤʦʢʩʠʮʠʣʽʥ/ʢʣʘʚʫʣʘʥʘʪ R R R 

3 ɸʤʧʽʮʠʣʽʥ R R R 

4 ɸʤʧʽʮʠʣʽʥ/ʩʫʣʴʙʘʢʪʘʤ R R R 

5 ɸʤʬʦʪʝʨʠʮʠʥ ɺ 40     R R R 

6 ɸʤʬʦʪʝʨʠʮʠʥ ɺ 100 ʤʢʛ R R R 

7 ɹʝʥʟʠʣʧʝʥʽʮʠʣʽʥ R R R 

8 ɺʘʥʢʦʤʽʮʠʥ R R R 

9 ʂʘʨʙʝʥʽʮʠʣʽʥ R R R 

10 ʂʣʘʨʠʪʨʦʤʽʮʠʥ R R R 

11 ʂʣʽʥʜʘʤʽʮʠʥ R R R 

12 ʂʝʪʦʢʦʥʘʟʦʣ R R R 

13 ʂʣʦʪʨʠʤʘʟʦʣ R R R 

14 ʃʝʚʦʤʽʮʝʪʠʥ R R R 

15 ʃʝʚʦʬʣʦʢʩʘʮʠʥ I I I 

16 ʃʽʥʢʦʤʽʮʠʥ R R R 

17 ʄʝʨʦʧʝʥʝʤ I R R 

18 ʅʘʣʽʜʠʢʩʦʚʘ ʢʠʩʣʦʪʘ R R R 

19 ʅʽʩʪʘʪʠʥ R R R 

20 ʆʢʩʘʮʠʣʽʥ R R R 

21 ʈʠʬʘʤʧʽʮʠʥ R R R 

22 ʊʝʪʨʘʮʠʢʣʽʥ I R R 

23 ʊʝʡʢʦʧʣʘʥʽʥ R R R  

24 ʌʣʶʢʦʥʘʟʦʣ R R R 

25 ʎʝʬʪʘʟʠʜʠʤ R R I 

26 ʎʝʬʦʪʘʢʩʠʤ R R S 

27 ʎʝʬʦʧʝʨʘʟʦʥ R R R 

28 ʎʝʬʫʨʦʢʩʠʤ R R S 

29 ʎʝʬʝʧʽʤ R R R 

30 ʎʝʬʪʨʠʘʢʩʦʥ R R S 

31 ʎʝʬʘʟʦʣʽʥ R R R 

32 ʎʝʬʽʢʩʠʤ I R R 

33 ɽʨʠʪʨʦʤʽʮʠʥ R R R 
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ʚʠʜʽʣʝʥʽ ʟ ʢʨʦʚʦʚʠʣʠʚʫ ʥʘ ʰʢʽʨʽ, ʧʨʦʷʚʠʣʠ ʥʘʡʚʠʱʫ ʯʫʪʣʠʚʽʩʪʴ ʩʝʨʝʜ ʚʠʜʽʣʝʥʠʭ 
ʫʛʨʫʧʦʚʘʥʴ: ʨʽʩʪ ʮʴʦʛʦ ʢʦʥʩʦʨʮʽʫʤʫ ʝʬʝʢʪʠʚʥʦ ʟʘʪʨʠʤʫʚʘʚʩʷ ʮʝʬʫʨʦʢʩʠʤʦʤ, 
ʮʝʬʦʪʘʢʩʠʤʦʤ ʪʘ ʮʝʬʪʨʽʘʢʩʦʥʦʤ, ʧʦʤʽʨʥʫ ʯʫʪʣʠʚʽʩʪʴ ʚʠʷʚʣʝʥʦ ʜʦ 
ʮʝʬʪʘʟʠʜʠʤʫ. ʋ ʢʦʥʩʦʨʮʽʫʤʫ, ʚʠʜʽʣʝʥʦʛʦ ʟ ʚʠʨʘʟʢʠ, ʚʠʷʚʣʝʥʦ ʧʦʤʽʨʥʫ 
ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʤʝʨʦʧʝʥʝʤʫ, ʪʝʪʨʘʮʠʢʣʽʥʫ ʪʘ ʮʝʬʽʢʩʠʤʫ.  

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʝʤʦʥʩʪʨʫʶʪʴ ʥʝʚʪʽʰʥʫ ʢʘʨʪʠʥʫ: ʚʽʨʦʛʽʜʥʦ, ʯʝʨʝʟ 
ʥʝʨʘʮʽʦʥʘʣʴʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʥʪʠʙʽʦʪʠʢʽʚ ʚ ʘʢʚʘʨʽʫʤʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ 
ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʝʣʝʢʮʽʷ ʩʪʽʡʢʠʭ ʰʪʘʤʽʚ. ʎʝ ʤʦʞʝ ʧʦʷʩʥʶʚʘʪʠ ʯʘʩʪʦ ʥʝʝʬʝʢʪʠʚʥʝ 
ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʥʪʠʙʽʦʪʠʢʽʚ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʥʘʡʜʝʥʥʷ 
ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʣʽʢʫʚʘʥʥʷ ʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʘʢʚʘʨʽʫʤʥʠʭ ʨʠʙ.  

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 
1. Nayak S.K. Role of gastroinstestinal microbiota in fish // Aquac.Res.41. 2010. ï P.1553-

1573. 
2. Sebastiao F.A., Furlan L.R., Hashimoto D.T., Pilarski F. Identification of bacterial fish 

pathogens in Brazil by Direct Colony PCR and 16S rRNA gene sequencing // Adv. 
Microbiol. ï 2015. ï ˉ 5. ï P. 409ï429. 

3. Perlberg S.T., Diamant A., Ofir R., Zilberg D. Characterization of swim bladder 
noninflation (SBN) in angelfish, Pterophyllum scalare (Schultz), and the effect of 
exposure to methylene blue // J. Fish. Dis. ï 2008. ï ˉ 31. ï P.215ï228. 

 
 

MICROBIOLOGICAL ANALYSIS OF THE INTESTINAL MICROFLORA 
FOR DYSBIOSIS IN PATIENTS WITH CHRONIC HEPATITIS B 

Sklyar T.V., Lavrentievʘ K.V., Bulavina G.S. 
Oles Honchar Dnipro National University  

During the last two decades there has been a significant increase in the 
incidence of chronic hepatitis [1, 4]. It is known that in patients with chronic 
hepatitis B there are significant changes in the condition and work of all organs, 
and, first of all, organs of the gastrointestinal tract. It has marked morphological 
and functional disorders of the stomach, liver, pancreas, gall bladder. Violation of 
the secretory-enzymatic activity of these organs undoubtedly leads to an 
imbalance in the colon microflora [2, 3]. 

The purpose of this work was to research the quantitative and qualitative 
composition of the colon microflora in patients with chronic hepatitis B.  

Microbiological analysis of the intestinal microflora for dysbiosis in patients with 
hepatitis B (n=35) was conducted. Changes in qualitative and/or quantitative 
composition of the intestinal microflora were observed in each patient in the 
experimental group. Among representatives of indigenous microflora, a significant 
reduction in the number of bifidobacteria was noted in 68%, lactobacilli ï in 85% of 
patients with hepatitis B. Excess of titers of lactose-negative ɽ. coli strains was 
observed in 22% ʩases, and yeast-like fungi Candida ï in 35% ʩases. Opportunistic 
pathogenic enterobacteria were present in 77% of the clinical samples. The 
representatives of Klebsiella genus were found in 31% of patients with hepatitis B, 
Proteus genus ï 20%, hemolytic ɽ. coli strains ï in 26% of the patients. In this study 
of antibiotic susceptibility of  opportunistic pathogenic enterobacteria strains isolated 
from hepatitis B patients with dysbiotic intestinal disorders, it was found that 
representatives of the genera Klebsiella and Proteus were the most sensitive to 
ciprofloxacin (73% and 72% of cultures, respectively); lactose-negative E. coli 
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strains ï to amikacin and ceftazidime (75% of cultures), cefepime and ciprofloxacin 
(62% of cultures); hemolytic E.coli strains ï to ciprofloxacin and cefepime (78% and 
67% of cultures, respectively). The most resistant of isolated strains were oxacillin 
and doxycycline. Oxacillin inhibited the growth of Klebsiella strains in 9% of cases, 
lactose-negative E. coli strains ï in 25%, hemolytic E. coli strains ï in 11% of cases 
and was ineffective against to Proteus strains. 73% of Klebsiella strains, 86% of 
Proteus strains, 62% of lactoso-negative E.coli strains and 78% of hemolytic E. coli 
strains were resistant to doxycycline. 

The obtained results indicate that chronic viral hepatitis B in the experimental 
group of patients is accompanied by severe disorders in the colon microflora: 
increasing of titres of conditional-pathogenic microflora associated with decreasing 
of titres of bifidobacteria and lactobacilli. Therefore, itôs necessary to carry out 
continuous monitoring of the colon microflora in patients with chronic hepatitis to 
offer rational schemes for correction of dysbiotic disorders. 
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ʊʘʨʘʥʯʝʥʢʦ ɸ.ɺ., ɯʚʘʥʦʚʘ ɸ.ʄ. 
ɼɿ çɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ ʤʝʜʠʯʥʘ ʘʢʘʜʝʤʽʷ ʄʆɿ ʋʢʨʘʾʥʠè 

ʋ ʤ. ɼʥʽʧʨʽ ʪʘʢʠʡ ʤʦʥʽʪʦʨʠʥʛ ʧʨʦʚʦʜʠʪʴ ʚʽʜʦʢʨʝʤʣʝʥʠʡ ʩʪʨʫʢʪʫʨʥʠʡ 
ʧʽʜʨʦʟʜʽʣ çɼʥʽʧʨʦʚʩʴʢʠʡ ʤʽʩʴʢʠʡ ʚʽʜʜʽʣ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴè 
ɼʝʨʞʘʚʥʦʾ ʫʩʪʘʥʦʚʠ çɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʦʙʣʘʩʥʠʡ ʣʘʙʦʨʘʪʦʨʥʠʡ ʮʝʥʪʨè 
ʤ̔ ʥʽʩʪʝʨʩʪʚʘ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ ʋʢʨʘʾʥʠ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʣʘʙʦʨʘʪʦʨʥʦʛʦ 
ʢʦʥʪʨʦʣʶ ʚʦʜʠ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʥʘ ʚʠʭʦʜʽ ʟ ʤʝʨʝʞ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʤʦʛ 
ɼʉʘʥʇʽʅ çɻʽʛʽʻʥʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʚʦʜʠ ʧʠʪʥʦʾ, ʧʨʠʟʥʘʯʝʥʦʾ ʜʣʷ ʩʧʦʞʠʚʘʥʥʷ 
ʣʶʜʠʥʦʶè, ʥʘ ʧʨʦʪʷʟʽ 7 ʤʽʩʷʮʽʚ 2018 ʨʦʢʫ ʟʘ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ, 
ʧʘʨʘʟʠʪʦʣʦʛʽʯʥʠʤʠ, ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʤʠ ʨʘʜʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʥʘ 
ʚʤʽʩʪ ʧʝʩʪʠʮʠʜʽʚ ʧʝʨʝʚʠʱʝʥʴ ʥʦʨʤʘʪʠʚʽʚ ʥʝ ʟʘʬʽʢʩʦʚʘʥʦ.  

ɸʣʝ ʫ 2017 ʨʦʮʽ ʝʧʽʜʝʤʽʯʥʘ ʩʠʪʫʘʮʽʷ ʟ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘ ʛʦʩʪʨʽ ʢʠʰʢʦʚʽ 
ʽʥʬʝʢʮʽʾ ʥʘʙʫʣʘ ʦʩʦʙʣʠʚʦʾ ʛʦʩʪʨʦʪʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʨʘʡʦʥʫ, ʨʽʚʝʥʴ 
ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʟʨʽʩ ʥʘ 28,86% ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʧʝʨʝʜʥʽʤ ʨʦʢʦʤ. ɽʧʽʜʝʤʽʯʥʽ 
ʩʧʘʣʘʭʠ ʧʦʚʪʦʨʶʶʪʴʩʷ ʽ ʚ ʧʦʪʦʯʥʦʤʫ ʨʦʮʽ.  

https://www.sciencedirect.com/science/article/pii/S014067361561412X#!
https://www.sciencedirect.com/science/article/pii/S014067361561412X#!
https://www.sciencedirect.com/science/article/pii/S014067361561412X#!
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ʉʪʘʥʦʤ ʥʘ ʯʝʨʚʝʥʴ ʧʦʪʦʯʥʦʛʦ ʨʦʢʫ ʚ ʤ.ɼʥʽʧʨʽ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 660 ʚʠʧʘʜʢʽʚ 
ʢʠʰʢʦʚʠʭ ʽʥʬʝʢʮʽʡ, ʽʥʪʝʥʩʠʚʥʠʡ ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʪʴ 254,38, ʱʦ ʚ 1,1 ʨʘʟʠ 
ʧʝʨʝʚʠʱʫʻ ʪʦʨʽʰʥʽ ʧʦʢʘʟʥʠʢʠ. ʉʝʨʝʜ ʟʙʫʜʥʠʢʽʚ ʢʠʰʢʦʚʠʭ ʽʥʬʝʢʮʽʡ ʜʦʤʽʥʫʶʪʴ 
ʨʦʪʘʚʽʨʫʩʥʽ ʽʥʬʝʢʮʽʾ. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʦʩʽʥʴ ʻ ʯʘʩʦʤ ʩʝʟʦʥʥʦʛʦ 
ʝʧʽʜʥʝʙʣʘʛʦʧʦʣʫʯʯʷ, ʫʞʝ ʚ ʚʝʨʝʩʥʽ ʤʠ ʩʧʦʩʪʝʨʽʛʘʻʤʦ ʢʘʨʪʠʥʠ ʤʘʩʦʚʠʭ 
ʛʦʩʧʽʪʘʣʽʟʘʮʽʡ ʜʽʪʝʡ, ʷʢʽ ʩʚʦʻ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʦʚ'ʷʟʫʶʪʴ ʘʙʦ ʽʟ ʚʞʠʚʘʥʥʷʤ ʩʪʨʘʚ, 
ʘʙʦ ʟ ʫʞʠʚʘʥʥʷʤ ʧʠʪʥʦʾ ʚʦʜʠ ʟ ʢʨʘʥʘ.  

ʋ ʧʦʨʽʚʥʷʥʥʷ, ʚ ɿʘʧʦʨʽʟʴʢʽʡ ʦʙʣʘʩʪʽ, ʩʪʘʥʦʤ ʥʘ ʣʠʧʝʥʴ ʧʦʪʦʯʥʦʛʦ ʨʦʢʫ, ʟ 
ʧʽʜʦʟʨʦʶ ʥʘ ʟʘʭʚʦʨʶʚʘʥʥʷ ʛʦʩʪʨʠʤʠ ʢʠʰʢʦʚʠʤʠ ʽʥʬʝʢʮʽʷʤʠ ʟʚʝʨʥʫʣʠʩʷ  
183 ʦʩʦʙʠ. ʇʦʢʘʟʥʠʢ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʩʢʣʘʚ 10,3 ʥʘ 100 ʪʠʩʷʯ ʥʘʩʝʣʝʥʥʷ, ʱʦ ʥʘ 
12% ʥʠʞʯʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʙʘʛʘʪʦʨʽʯʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʪʘ ʥʘ 28,7% ʚʠʱʝ ʨʽʚʥʷ 
ʩʝʨʝʜʥʴʦʛʦ ʙʘʛʘʪʦʨʽʯʥʦʛʦ ʧʦʢʘʟʥʠʢʘ. ʉʝʨʝʜ ʧʨʠʯʠʥ ʟʘʭʚʦʨʶʚʘʥʴ ʥʘ ɻʂɯ 
ʥʘʡʙʽʣʴʰʘ ʧʠʪʦʤʘ ʚʘʛʘ ʧʨʠʧʘʜʘʻ ʥʘ ʤʦʣʦʯʥʫ ʧʨʦʜʫʢʮʽʶ ï 25,8%; ʤ'ʷʩʥʫ 
ʧʨʦʜʫʢʮʽʶ ï 25,8%; ʨʠʙʥʫ ʧʨʦʜʫʢʮʽʶ ï 11,7%; ʦʚʦʯʽ ʪʘ ʬʨʫʢʪʠ ï 4,9%. ʃʝʚʦʚʘ 
ʯʘʩʪʢʘ - 63,8% ʚʠʧʘʜʢʽʚ ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʘ ɻʂɯ ʧʦʚ'ʷʟʘʥʘ ʟ ʚʞʠʚʘʥʥʷʤ ʧʨʦʜʫʢʪʽʚ 
ʪʘ ʩʪʨʘʚ, ʷʢʽ ʛʦʪʫʚʘʣʠʩʷ ʪʘ ʟʙʝʨʽʛʘʣʠʩʷ ʚ ʜʦʤʘʰʥʽʭ ʫʤʦʚʘʭ. 

ɯʤʦʚʽʨʥʦʶ ʧʨʠʯʠʥʦʶ ʧʦʜʘʯʽ ʥʘʩʝʣʝʥʥʶ ʧʠʪʥʦʾ ʚʦʜʠ ʥʝʛʘʨʘʥʪʦʚʘʥʦʾ ʷʢʦʩʪʽ 
ʻ ʽ ʟʥʘʯʥʘ ʩʪʫʧʽʥʴ ʟʥʦʩʫ ʦʙʣʘʜʥʘʥʥʷ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ ʩʪʘʥʮʽʡ ʘʝʨʘʮʽʾ, 
ʚʦʜʦʨʦʟʧʦʜʽʣʴʯʠʭ ʤʝʨʝʞ, ʚʦʜʦʚʽʜʚʽʜʥʠʭ ʤʝʨʝʞ; ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʝʢʦʥʩʪʨʫʢʮʽʾ 
ʬʽʣʴʪʨʽʚ ʙʫʜʽʚʥʠʮʪʚʘ 1936 ʨ. ʪʘ ʭʣʦʨʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʥʘ ʂʘʡʜʘʢʩʴʢʽʡ ʄʌʉ; 
ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʬʽʣʴʪʨʽʚ ʪʘ ʚʩʽʻʾ ʃʦʤʦʚʩʴʢʦʾ ʅʌʉ ʟ ʜʦʚʝʜʝʥʥʷʤ 
ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʜʦ ʚʠʤʦʛ ɼʉʘʥʇʽʅ 2,24-171-20 çɻʽʛʽʻʥʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʧʠʪʥʦʾ 
ʚʦʜʠ, ʧʨʠʟʥʘʯʝʥʦʾ ʜʣʷ ʩʧʦʞʠʚʘʥʥʷ ʣʶʜʠʥʦʶè.  

ʅʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʦʨʤʘʪʠʚʘʤ ʽ ʧʦʢʘʟʥʠʢʠ ʧʝʨʤʘʥʛʘʥʘʪʥʦʾ ʦʢʠʩʣʶʚʘʥʦʩʪʽ 
(ʥʦʨʤʘʪʠʚ ʩʪʘʥʦʚʠʪʴ ʤʝʥʰʝ 5 ʤʛ 02/ʜʤ.ʢʫʙ.) ʪʘ ʢʦʣʴʦʨʦʚʦʩʪʽ (ʥʦʨʤʘ ʜʦ  
20 ʛʨʘʜʫʩʽʚ). ʇʨʦʪʦʢʦʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʚʽʜ 13.04.2018. ʬʽʢʩʫʶʪʴ 
ʦʢʠʩʣʶʚʘʥʽʩʪʴ ï 5,52 ʤʛ 02/ʜʤ.ʢʫʙ; ʢʦʣʴʦʨʦʚʽʩʪʴ ï 22,4 ʛʨʘʜ.; ʚʽʜ 17.07.2018 ʨ. 
ʦʢʠʩʣʶʚʘʥʽʩʪʴ ï 6,0 01/ʜʤ.ʢʫʙ.; ʢʦʣʴʦʨʦʚʽʩʪʴ ï 22,5 ʛʨʘʜ.  

ʑʦʜʦ ʭʘʨʯʦʚʦʛʦ ʰʣʷʭʫ ʚʠʥʠʢʥʝʥʥʷ ʛʦʩʪʨʠʭ ʢʠʰʢʦʚʠʭ ʽʥʬʝʢʮʽʡ. ʇʦʩʪʽʡʥʦ 
ʨʝʻʩʪʨʫʶʪʴʩʷ ʚʠʧʘʜʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʛʨʫʧʦʚʽ, ʢʦʣʠ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʥʘ ʛʦʩʪʨʽ 
ʢʠʰʢʦʚʽ ʽʥʬʝʢʮʽʾ ʧʦʚ'ʷʟʫʶʪʴ ʽʟ ʫʞʠʚʘʥʥʷʤ ʩʪʨʘʚ ʫ ʟʘʢʣʘʜʘʭ ʛʨʦʤʘʜʩʴʢʦʛʦ 
ʭʘʨʯʫʚʘʥʥʷ ï ʜʠʪʩʘʜʢʘʭ, ʰʢʦʣʘʭ, ʢʘʬʝ, ʥʘʚʽʪʴ ʨʝʩʪʦʨʘʥʘʭ (ʚʝʩʽʣʴʥʽ ʟʘʩʪʽʣʣʷ). 
ʉʝʨʝʜ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʥʘʡʙʽʣʴʰʠʡ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʛʦʩʪʨʠʭ ʢʠʰʢʦʚʠʭ 
ʽʥʬʝʢʮʽʡ ʩʪʘʥʦʚʣʷʪʴ: ʷʡʮʷ ï 9,1%, ʤ'ʷʩʦʧʨʦʜʫʢʪʠ ï 54,5%. 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʝʧʽʜʨʦʟʩʣʽʜʫʚʘʥʴ ʥʘ ʦʙ'ʻʢʪʘʭ ʛʨʦʤʘʜʩʴʢʦʛʦ 
ʭʘʨʯʫʚʘʥʥʷ ʚʠʷʚʣʷʶʪʴʩʷ ʛʨʫʙʽ ʧʦʨʫʰʝʥʥʷ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʦʛʦ ʨʝʞʠʤʫ, ʘ 
ʪʘʢʦʞ ʚʽʜʩʫʪʥʽʩʪʴ ʝʣʝʤʝʥʪʘʨʥʠʭ ʛʽʛʽʻʥʽʯʥʠʭ ʟʥʘʥʴ ʫ ʧʨʘʮʽʚʥʠʢʽʚ ʮʠʭ 
ʟʘʢʣʘʜʽʚ. ʇʝʨʝʢʦʥʘʥʘ, ʱʦ ʤʦʨʘʪʦʨʽʡ ʥʘ ʧʨʦʚʝʜʝʥʥʷ ʧʣʘʥʦʚʠʭ ʧʝʨʝʚʽʨʦʢ 
ʩʫʙ'ʻʢʪʽʚ ʧʽʜʧʨʠʻʤʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʝʛʘʪʠʚʥʦ ʧʦʟʥʘʯʠʚʩʷ ʥʘ ʟʘʛʘʣʴʥʽʡ 
ʢʫʣʴʪʫʨʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ.  

ʆʪʞʝ, ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʩʧʘʣʘʭʽʚ ʛʦʩʪʨʠʭ ʢʠʰʢʦʚʠʭ ʽʥʬʝʢʮʽʡ ʫ ʤ.ɼʥʽʧʨʽ 
ʥʝʦʙʭʽʜʥʦ ʡ ʥʘʜʘʣʽ ʧʨʦʚʦʜʠʪʠ ʧʦʩʪʽʡʥʠʡ ʜʝʨʞʘʚʥʠʡ ʩʦʮʽʘʣʴʥʦ-ʛʽʛʽʻʥʽʯʥʠʡ 
ʤʦʥʽʪʦʨʠʥʛ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ; ʩʪʚʦʨʠʪʠ ʦʙʣʘʩʥʫ ʧʨʦʛʨʘʤʫ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʰʪʽʚ ʜʣʷ ʨʝʤʦʥʪʫ ʡ ʪʝʭʥʽʯʥʦʾ ʟʘʤʽʥʠ ʩʠʩʪʝʤ ʚʦʜʦʟʘʙʦʨʫ ʡ 
ʚʦʜʦʛʦʥʫ; ʚʝʩʪʠ ʰʠʨʦʢʫ ʨʦʟ'ʷʩʥʶʚʘʣʴʥʫ ʨʦʙʦʪʫ ʟ ʧʠʪʘʥʴ ʧʨʦʬʽʣʘʢʪʠʢʠ ʛʦʩʪʨʠʭ 
ʢʠʰʢʦʚʠʭ ʽʥʬʝʢʮʽʡ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ ʯʝʨʝʟ ɿʄɯ; ʚʽʜʥʦʚʠʪʠ ʩʠʩʪʝʤʥʠʡ ʩʘʥʽʪʘʨʥʦ-
ʛʽʛʽʻʥʽʯʥʠʡ ʢʦʥʪʨʦʣʴ ʥʘ ʦʙ'ʻʢʪʘʭ ʛʨʦʤʘʜʩʴʢʦʛʦ ʭʘʨʯʫʚʘʥʥʷ. ʇʨʠʚʘʪʥʘ ʚʣʘʩʥʽʩʪʴ ʽ 
ʧʽʜʧʨʠʻʤʥʠʮʴʢʘ ʜʽʷʣʴʥʽʩʪʴ ʥʝ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʨʠʯʠʥʦʶ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʙʫʜʴ-
ʷʢʠʭ ʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ɾʦʨʩʪʢʦ (ʥʘ ʟʘʢʦʥʦʜʘʚʯʦʤʫ ʨʽʚʥʽ) ʩʣʽʜ ʩʪʘʚʠʪʠ 
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ʧʠʪʘʥʥʷ ʧʨʦ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʫ ʡ ʢʨʠʤʽʥʘʣʴʥʫ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʫ ʨʘʟʽ ʜʦʧʫʱʝʥʥʷ 
ʤʘʩʦʚʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʥʘ ʛʦʩʪʨʽ ʢʠʰʢʦʚʽ ʽʥʬʝʢʮʽʾ, ʦʩʦʙʣʠʚʦ ʷʢʱʦ ʯʝʨʝʟ ʯʠʡʩʴ 
ʥʝʧʨʦʬʝʩʽʦʥʘʣʽʟʤ ʯʠ ʙʝʟʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʩʧʨʘʚʘ ʜʦʭʦʜʠʪʴ ʜʦ ʪʷʞʢʠʭ ʚʠʧʘʜʢʽʚ.  

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 
1. ɼʽʣʦʚʝ ʣʠʩʪʫʚʘʥʥʷ ʤʽʞ ɺʉʇ çɼʥʽʧʨʦʚʩʴʢʠʡ ʤʽʩʴʢʠʡ ʚʽʜʜʽʣ ʣʘʙʦʨʘʪʦʨʥʠʭ 
ʜʦʩʣʽʜʞʝʥʴè ʽ ʂʇ çɼʥʽʧʨʦʚʦʜʦʢʘʥʘʣè ʟʘ 2018 ʨʽʢ.  

2. ʇʨʦʪʦʢʦʣʠ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʪʘʥʫ ʚʦʜʠ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʥʘ ʚʠʭʦʜʽ ʟ ʅʌʉ - 
ˉ10 (ʚʽʜ 20.02.2018ʨ.); ˉ50 (ʚʽʜ 17.04.2018ʨ.); ˉ80 (ʚʽʜ 19.07.2018ʨ.); ˉ129 (ʚʽʜ 
17.07.2017ʨ.). 

 

ɹɯʆʃʆɻɯʏʅɯ ɺʃɸʉʊʀɺʆʉʊɯ ʉʊɸʌɯʃʆʂʆʂɯɺ, ɺʀɼɯʃɽʅʀʍ ɯɿ ɺɽʈʍʅɯʍ 
ɼʀʍɸʃʔʅʀʍ ʐʃʗʍɯɺ 

ʌʝʜʦʩʦʚʘ ʄ.ɽ., ʂʦʙʠʣʴʩʴʢʘ ʆ.ʆ, ʂʫʨʘʛʽʥʘ ʅ.ɺ. 
ɼʥʽʧʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʆʣʝʩʷ ɻʦʥʯʘʨʘ 

ɿʘʭʚʦʨʶʚʘʥʥʷ ʚʝʨʭʥʽʭ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ ʻ ʥʘʡʧʦʰʠʨʝʥʽʰʠʤʠ 
ʽʥʬʝʢʮʽʡʥʠʤʠ ʭʚʦʨʦʙʘʤʠ ʪʘ ʟʘʡʤʘʶʪʴ ʧʝʨʰʝ ʤʽʩʮʝ ʚ ʩʪʨʫʢʪʫʨʽ ʟʘʛʘʣʴʥʦʾ 
ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʚ ʩʚʽʪʽ, ʘ ʧʠʪʦʤʘ ʚʘʛʘ ʮʽʻʾ ʧʘʪʦʣʦʛʽʾ ʩʪʘʥʦʚʠʪʴ ʫ ʜʦʨʦʩʣʠʭ 
27,6%, ʫ ʧʽʜʣʽʪʢʽʚ ï 39,9% ʽ ʫ ʜʽʪʝʡ ï 61% [1]. ʉʝʨʝʜ ʧʨʠʯʠʥ ʪʠʤʯʘʩʦʚʦʾ ʚʪʨʘʪʠ 
ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʦʥʠ ʧʦʩʽʜʘʶʪʴ ʧʝʨʰʝ ʤʽʩʮʝ. ɯʥʬʝʢʮʽʾ ʚʝʨʭʥʽʭ ʜʠʭʘʣʴʥʠʭ 
ʰʣʷʭʽʚ ʯʘʩʪʽʰʝ ʚʩʴʦʛʦ ʚʠʢʣʠʢʘʶʪʴʩʷ ʢʦʢʦʚʦʶ ʤʽʢʨʦʬʣʦʨʦʶ, ʩʝʨʝʜ ʷʢʦʾ 
ʧʝʨʝʚʘʞʘʶʪʴ ʩʪʘʬʽʣʦʢʦʢʠ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʙʘʢʪʝʨʽʾ ʨʦʜʫ Staphylococcus ʻ ʦʜʥʠʤʠ ʟ ʥʘʡʙʽʣʴʰ 
ʘʢʪʫʘʣʴʥʠʭ ʟʙʫʜʥʠʢʽʚ ʥʦʟʦʢʦʤʽʘʣʴʥʠʭ ʽʥʬʝʢʮʽʡ. ʅʝʚʧʠʥʥʝ ʟʨʦʩʪʘʥʥʷ 
ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʩʪʘʬʽʣʦʢʦʢʽʚ ʜʦ ʘʥʪʠʤʽʢʨʦʙʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʥʝʦʙʭʽʜʥʦ 
ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʚʠʙʦʨʽ ʘʥʪʠʙʽʦʪʠʢʘ ʜʣʷ ʢʦʞʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʧʘʮʽʻʥʪʘ, ʘ 
ʪʘʢʦʞ ʧʨʠ ʨʦʟʨʦʙʮʽ ʧʨʦʛʨʘʤ ʝʤʧʽʨʠʯʥʦʾ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʦʾ ʪʝʨʘʧʽʾ ʷʢ ʫ 
ʩʪʘʮʽʦʥʘʨʘʭ, ʪʘʢ ʽ ʚ ʧʦʟʘʣʽʢʘʨʥʷʥʠʭ ʫʤʦʚʘʭ. ʇʨʦʙʣʝʤʘ ʩʪʘʬʽʣʦʢʦʢʦʚʠʭ 
ʽʥʬʝʢʮʽʡ ʫ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʩʪʦʾʪʴ ʜʫʞʝ ʛʦʩʪʨʦ [2, 3]. 

ʆʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʧʦʰʠʨʝʥʥʷ ʩʪʘʬʽʣʦʢʦʢʽʚ, ʨʝʟʠʩʪʝʥʪʥʠʭ ʜʦ 
ʤʝʪʠʮʠʣʽʥʫ (ʘʙʦ ʜʦ ʦʢʩʘʮʠʣʽʥʫ) ʪʘ ʩʪʘʬʽʣʦʢʦʢʽʚ ʟʽ ʟʥʠʞʝʥʦʶ ʯʫʪʣʠʚʽʩʪʶ ʜʦ 
ʚʘʥʢʦʤʽʮʠʥʫ [4, 5]. ɯʥʬʝʢʮʽʾ, ʚʠʢʣʠʢʘʥʽ ʤʝʪʠʮʠʣʽʥʨʝʟʠʩʪʝʥʪʥʠʤʠ (MR) ʰʪʘʤʘʤʠ 
S. aureus (MRSA) ʽ S. epidermidis (MRSE), ʻ ʥʘʡʙʽʣʴʰ ʧʨʦʙʣʝʤʥʠʤʠ ʜʣʷ 
ʣʽʢʫʚʘʥʥʷ ʪʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʩʪʽʡʢʽʩʪʶ ʜʦ ʚʩʽʭ ʥʘʧʽʚʩʠʥʪʝʪʠʯʥʠʭ ʧʝʥʽʮʠʣʽʥʽʚ 
ʪʘ ʮʝʬʘʣʦʩʧʦʨʠʥʽʚ. ʉʘʤʝ ʮʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʩʢʣʘʜʘʶʪʴ ʟʥʘʯʥʫ ʢʣʽʥʽʢʦ-
ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʫ ʧʨʦʙʣʝʤʫ ʪʘ ʩʭʠʣʴʥʽ ʜʦ ʝʧʽʜʝʤʽʯʥʦʛʦ ʧʦʰʠʨʝʥʥʷ [6]. 

ɺ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʫʚʘʣʠ ʙʽʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʬʘʢʪʦʨʽʚ ʧʘʪʦʛʝʥʥʦʩʪʽ ʪʘ 
ʩʪʽʡʢʽʩʪʴ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ ʩʪʘʬʽʣʦʢʦʢʽʚ, ʚʠʜʽʣʝʥʠʭ ʟ ʚʝʨʭʥʽʭ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ. 
ɹʫʣʦ ʜʦʩʣʽʜʞʝʥʦ 60 ʟʨʘʟʢʽʚ ʤʘʪʝʨʽʘʣʫ ʚʽʜ ʟʜʦʨʦʚʠʭ ʦʩʽʙ ʪʘ ʭʚʦʨʠʭ ʆʙʣʘʩʥʦʾ 
ʢʣʽʥʽʯʥʦʾ ʣʽʢʘʨʥʽ ʽʤ. ɯ.ɯ. ʄʝʯʥʠʢʦʚʘ ʫ ʤ. ɼʥʽʧʨʦ. ʋ ʷʢʦʩʪʽ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 
ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʤʘʟʢʠ ʟ ʟʽʚʫ ʪʘ ʥʦʩʦʚʠʭ ʭʦʜʽʚ ʦʙʩʪʝʞʝʥʠʭ 
ʦʩʽʙ. ɿʘ ʢʦʤʧʣʝʢʩʦʤ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʭ, ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʪʘ 
ʬʽʟʽʦʣʦʛʦ-ʙʽʦʭʽʤʽʯʥʠʭ ʤʝʪʦʜʽʚ 41 ʰʪʘʤ ʙʫʣʦ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ ʷʢ S. aureus, 18 ï 
ʷʢ S. epidermidis, ʪʘ ʦʜʠʥ ʰʪʘʤ ï S. saprophyticus. ʏʫʪʣʠʚʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 
ʰʪʘʤʽʚ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ ʚʠʟʥʘʯʘʣʘʩʷ ʜʠʩʢ-ʜʠʬʫʟʽʡʥʠʤ ʤʝʪʦʜʦʤ ʟʛʽʜʥʦ ʟ 
ʥʘʢʘʟʦʤ ʄʆɿ ʋʢʨʘʾʥʠ ˉ 167 çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʤʝʪʦʜʠʯʥʠʭ ʚʢʘʟʽʚʦʢ 
çɺʠʟʥʘʯʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʜʦ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚè 
[42]. ʊʘʢʦʞ ʜʦʩʣʽʜʞʫʚʘʣʠ ʥʘʷʚʥʽʩʪʴ ʬʘʢʪʦʨʽʚ ʧʘʪʦʛʝʥʥʦʩʪʽ ʫ ʚʩʽʭ ʚʠʜʽʣʝʥʠʭ 
ʰʪʘʤʽʚ ʩʪʘʬʽʣʦʢʦʢʽʚ. ɼʘʥʽ ʧʨʦ ʩʠʥʪʝʟ ʰʪʘʤʘʤʠ ʬʘʢʪʦʨʽʚ ʧʘʪʦʛʝʥʥʦʩʪʽ 
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ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ (ʨʠʩ. 1). 
ʅʘʷʚʥʽʩʪʴ ʬʘʢʪʦʨʽʚ ʧʘʪʦʛʝʥʥʦʩʪʽ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʽʜʚʠʱʝʥʫ ʥʝʙʝʟʧʝʢʫ 

ʰʪʘʤʽʚ, ʱʦ ʾʭ ʧʨʦʷʚʣʷʶʪʴ, ʚ ʽʥʬʝʢʮʽʡʥʽʡ ʧʘʪʦʣʦʛʽʾ ʣʶʜʠʥʠ. ʊʦʤʫ ʚʘʞʣʠʚʠʤ ʻ 
ʧʽʜʽʙʨʘʪʠ ʧʨʘʚʠʣʴʥʫ ʢʦʥʮʝʧʮʽʶ ʣʽʢʫʚʘʥʥʷ ʩʪʘʬʽʣʦʢʦʢʦʚʠʭ ʫʨʘʞʝʥʴ ʟ 
ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʥʪʠʙʽʦʪʠʢʽʚ, ʜʦ ʷʢʠʭ ʚʠʷʚʣʝʥʠʡ ʥʘʡʙʽʣʴʰʠʡ ʨʽʚʝʥʴ ʯʫʪʣʠʚʦʩʪʽ. 

 
ʈʠʩ. 1. ʅʘʷʚʥʽʩʪʴ ʬʘʢʪʦʨʽʚ ʧʘʪʦʛʝʥʥʦʩʪʽ ʫ ʚʠʜʽʣʝʥʠʭ ʰʪʘʤʽʚ ʩʪʘʬʽʣʦʢʦʢʽʚ 
ɺ ʨʦʙʦʪʽ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ ʰʪʘʤʽʚ S. aureus ʙʫʣʘ ʭʘʨʘʢʪʝʨʥʘ 

ʚʠʩʦʢʘ ʯʫʪʣʠʚʽʩʪʴ (ʧʦʥʘʜ 80%) ʜʦ ʧʨʝʧʘʨʘʪʽʚ ʢʣʘʩʫ ʢʘʨʙʘʧʝʥʝʤʽʚ, 
ʮʝʬʘʣʝʢʩʠʥʫ, ʮʝʬʦʪʘʢʩʠʤʫ, ʮʝʬʪʨʠʘʢʩʦʥʫ, ʥʝʪʠʣʤʽʮʠʥʫ, ʘʤʧʽʮʠʣʽʥ/ʩʫʣʴ-
ʙʘʢʪʘʤʫ, ʢʣʽʥʜʘʤʽʮʠʥʫ, ʚʘʥʢʦʤʽʮʠʥʫ, ʨʠʬʘʤʧʽʮʠʥʫ, ʛʘʪʽʬʣʦʢʩʘʮʠʥʫ ʪʘ 
ʣʽʥʝʟʦʣʽʜʫ. ʅʘʡʥʠʞʯʫ ʯʫʪʣʠʚʽʩʪʴ ʮʽ ʰʪʘʤʠ ʧʨʦʷʚʠʣʠ ʜʦ ʙʝʥʟʠʣʧʝʥʽʮʠʣʽʥʫ, ʚʦʥʘ 
ʩʢʣʘʜʘʣʘ 48,8%. ʏʫʪʣʠʚʽʩʪʴ ʜʦ ʽʥʰʠʭ ʚʠʢʦʨʠʩʪʘʥʠʭ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ 
ʧʨʝʧʘʨʘʪʽʚ ʙʫʣʘ ʥʘ ʜʦʩʠʪʴ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ ʽ ʢʦʣʠʚʘʣʘʩʷ ʫ ʤʝʞʘʭ 60-70%. 

ɼʣʷ ʚʠʜʽʣʝʥʠʭ ʰʪʘʤʽʚ S. epidermidis ʪʘʢʦʞ ʭʘʨʘʢʪʝʨʥʦʶ ʙʫʣʘ ʚʠʩʦʢʘ 
ʯʫʪʣʠʚʽʩʪʴ (ʧʦʥʘʜ 80%) ʜʦ ʢʘʨʙʘʧʝʥʝʤʽʚ, ʥʝʪʠʣʤʽʮʠʥʫ, ʚʘʥʢʦʤʽʮʠʥʫ, 
ʨʠʬʘʤʧʽʮʠʥʫ ʪʘ ʣʽʥʝʟʦʣʽʜʫ. ʂʨʽʤ ʪʦʛʦ ʚʦʥʠ ʧʨʦʷʚʠʣʠ ʚʠʩʦʢʫ ʯʫʪʣʠʚʽʩʪʴ ʤʘʡʞʝ 
ʜʦ ʚʩʽʭ ʧʨʝʧʘʨʘʪʽʚ ʬʪʦʨʭʽʥʦʣʦʥʦʚʦʛʦ ʨʷʜʫ. ʅʘʡʥʠʞʯʠʡ ʚʽʜʩʦʪʦʢ ʯʫʪʣʠʚʦʩʪʽ 
ʚʠʟʥʘʯʘʚʩʷ ʜʦ ʙʝʥʟʠʣʧʝʥʽʮʠʣʽʥʫ ʪʘ ʭʣʦʨʘʤʬʝʥʽʢʦʣʫ, 38,9% ʪʘ 33,3% 
ʚʽʜʧʦʚʽʜʥʦ. ʏʫʪʣʠʚʽʩʪʴ ʜʦ ʽʥʰʠʭ ʧʨʝʧʘʨʘʪʽʚ ʢʦʣʠʚʘʣʘʩʷ ʫ ʤʝʞʘʭ 65-75%. 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʰʪʘʤʫ, ʽʜʝʥʪʠʬʽʢʦʚʘʥʦʛʦ ʷʢ S. saprophyticus, ʪʦ ʚʽʥ ʙʫʚ 
ʨʝʟʠʩʪʝʥʪʥʠʤ ʜʦ ʜʝʷʢʠʭ ʧʨʝʧʘʨʘʪʽʚ ʧʝʥʽʮʠʣʽʥʦʚʦʛʦ ʪʘ ʮʝʬʘʣʦʩʧʦʨʠʥʦʚʦʛʦ 
ʨʷʜʽʚ, ʘʤʽʢʘʮʠʥʫ, ʢʣʘʨʠʪʨʦʤʽʮʠʥʫ, ʣʽʥʢʦʤʽʮʠʥʫ, ʜʝʷʢʠʭ ʬʪʦʨʭʽʥʦʣʦʥʽʚ ʪʘ 
ʭʣʦʨʘʤʬʝʥʽʢʦʣʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʜʽʣʝʥʽ ʰʪʘʤʠ ʩʪʘʬʽʣʦʢʦʢʽʚ ʽʟ ʚʝʨʭʥʽʭ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ 
ʚʠʷʚʣʷʣʠ ʛʝʤʦʣʽʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʫ 50% ʣʝʮʠʪʠʥʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʚʽʜʤʽʯʘʣʘʩʷ ʫ 
78%, ʣʽʧʘʟʥʘ ï ʫ 60%, ʧʣʘʟʤʦʢʦʘʛʫʣʘʟʥʘ ʪʘ ɼʅʂʘʟʥʘ ï ʫ 68% ʰʪʘʤʽʚ. 
ɺʽʜʤʽʯʝʥʦ ʚʠʩʦʢʫ ʯʫʪʣʠʚʽʩʪʴ ʚʠʜʽʣʝʥʠʭ ʰʪʘʤʽʚ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ ʟ ʢʣʘʩʽʚ 
ʢʘʨʙʘʧʝʥʝʤʽʚ, ʛʣʽʢʦʧʝʧʪʠʜʽʚ ʪʘ ʦʢʩʘʟʦʣʽʜʦʥʽʚ. 
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THE IMPACT OF BACILLUS SUBTILIS AND BACILLUS PUMILUS ON 
PLANT PATHOGENIC FUNGI 

Chekhun K. 
National University of Life and Environmental Science of Ukraine 

In recent years the principles of plant disease control are changing drastically: 
chemical fungicides are replaced by biological control methods. Biocontrol is not 
only cheaper for farmers, but also doesnôt cause harm to the environment and 
human body. That is why the search for biological control agents against fungal 
pathogenic microorganisms is important. They are a valuable alternative to chemical 
pesticides. Biopesticides represent many advantages in term of sustainability, mode 
of action and toxicity compared to chemical pesticides. 

Bacteria of Bacillus genera are well-known producers of a variety of antibiotics 
and serve as biological agents against many phytopathogens [Lee et al., 2017]. 
They also produce metabolites that affect bacterial and fungal growth [Stein, 2005]. 
The capability to produce spores make them exceedingly resistant to unfavorable 
environmental conditions. Most antibiotics isolated from Bacillus are substances of 
protein nature - polypeptides. For instance, the species B.subtilis produces more 
than two dozen antibiotics. It has an average 4-5% of the genome on the synthesis 
of antibiotics [Stein, 2005]. 

In the present study, I define the anti-fungal activity of two strains of Bacillus:  
B. pumilis and B. subtilis which can be considered as a potential source of microbial 
biofungicides. The effect of Bacillus strains against six fungal pathogens: Alternaria 
alternata, Bipolaris sorokiniana, Risoctonia solani, Epicocum, Fusarium oxysporum 
and Fusarium graminearum was studied. In vitro antagonistic assay was performed 
according to the dual culture method. Samples of bacteria were spotted at 1 cm of 
the edge on potato dextrose agar in Petry dishes. One day later a representative 
piece of fungal culture was placed at 1 cm from another edge of the plate [Milner et 
al., 1996]. Each sample of fungi with bacteria has been made in three replications. 
There were also three control test plates without bacteria. Fungal inhibition was 
assessed after 4 and 7 days by measuring the radius of the fungal colonies in every 
Petry dish. The antagonistic activity of the studied bacterial strains was estimated as 
inhibition of the fungal growth in comparison to a solely cultivated fungal colony 
[Elkahoui et al., 2012] and represented as the inhibition index (I, %).  

As a result, inhibition index by B. subtilis is: Risoctonia solani ï 42,3 %, 
Fusarium graminearum ï 25 %, Fusarium oxysporum ï 16,5 %. In other samples of 
phytopathogens inhibition was not observed.  Inhibition index by B. pumilus is: 
Risoctonia solani ï 41 %, Fusarium graminearum ï 21 %, Fusarium oxysporum ï 
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16,6 %, Epicocum ï 2,5 %. I can say that the use of Bacillus against Alternaria and 
Bipolaris is inappropriate - they are not exposed to this bacterium. The presence of 
an inhibition zone between fungus and bacteria without direct contact indicated the 
production of some diffusible non-volatile metabolites by this strain, antibiotics or 
wall degrading enzymes such as chitinases and glucanases that break down 
polysaccharides, chitins and ɓ-glucans, thereby destroying cell wall integrity [Tapwal 
et al., 2011]. Since these strains have shown selective action in vitro tests, further 
studies are necessary in vivo - in green-house and field bioassays. 

 

ɼʀʅɸʄɯʂɸ ʇʆʐʀʈɽʅʅʗ ʊʋɹɽʈʂʋʃʔʆɿʋ  
ɺ ʊɽʈʅʆʇɯʃʔʉʔʂɯʁ ʆɹʃɸʉʊɯ ɿɸ 2015-2017 ʈʈ. 

ʐʝʚʯʫʢ ʆ.ʈ. 
ʏʦʨʪʢʽʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʢʦʣʝʜʞ 

ʊʫʙʝʨʢʫʣʴʦʟ ī ʥʝʙʝʟʧʝʯʥʘ ʽʥʬʝʢʮʽʷ, ʷʢʘ ʚʙʠʚʘʻ ʟʥʘʯʥʦ ʙʽʣʴʰʝ ʣʶʜʝʡ ʥʽʞ 
ʽʥʰʽ ʽʥʬʝʢʮʽʾ ʪʘ ʧʘʨʘʟʠʪʘʨʥʽ ʭʚʦʨʦʙʠ ʨʘʟʦʤ ʚʟʷʪʽ. ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ 
ʝʧʽʜʝʤʽʯʥʘ ʩʠʪʫʘʮʽʷ ʱʦʜʦ ʪʫʙʝʨʢʫʣʴʦʟʫ, ʷʢ ʽ ʚ ʢʨʘʾʥʽ ʟʘʛʘʣʦʤ, ʪʘʢ ʽ ʚ 
ʊʝʨʥʦʧʽʣʴʩʴʢʽʡ ʦʙʣʘʩʪʽ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʠʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʪʘ 
ʩʤʝʨʪʥʦʩʪʽ, ʟʘʣʠʰʘʻʪʴʩʷ ʥʘʧʨʫʞʝʥʦʶ. 

ɿʘ ʢʨʠʪʝʨʽʷʤʠ ɺʩʝʩʚʽʪʥʴʦʾ ʆʨʛʘʥʽʟʘʮʽʾ ʆʭʦʨʦʥʠ ɿʜʦʨʦʚôʷ ʋʢʨʘʾʥʘ 
ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʢʨʘʾʥ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ï ʧʦʥʘʜ 30 ʚʠʧʘʜʢʽʚ ʥʘ 
100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ. ɺ 1995 ʨʦʮʽ ʚ ʜʝʨʞʘʚʽ ʦʛʦʣʦʰʝʥʦ ʝʧʽʜʝʤʽʶ ʪʫʙʝʨʢʫʣʴʦʟʫ, 
ʦʩʢʽʣʴʢʠ ʢʽʣʴʢʽʩʪʴ ʭʚʦʨʠʭ ʧʝʨʝʚʠʱʠʣʘ 1% ʥʘʩʝʣʝʥʥʷ. ʑʦʨʽʯʥʦ ʚ ʢʨʘʾʥʽ 
ʨʝʻʩʪʨʫʶʪʴʩʷ 40 ï 50 ʚʠʧʘʜʢʽʚ ʚʧʝʨʰʝ ʚʠʷʚʣʝʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʘ 100 ʪʠʩʷʯ 
ʥʘʩʝʣʝʥʥʷ, ʨʽʚʝʥʴ ʩʤʝʨʪʥʦʩʪʽ ʚʽʜ 10 ʜʦ 15 ʚʠʧʘʜʢʽʚ ʥʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ. 

ɺʞʠʪʽ ʜʝʨʞʘʚʦʶ ʫ 2013 ʨ. ʟʘʭʦʜʠ ʜʦʟʚʦʣʠʣʠ ʧʨʠʟʫʧʠʥʠʪʠ ʧʦʜʘʣʴʰʝ 
ʧʦʰʠʨʝʥʥʷ ʝʧʽʜʝʤʽʾ ʪʫʙʝʨʢʫʣʴʦʟʫ ʚ ʢʨʘʾʥʽ ʪʘ ʤʘʡʞʝ ʥʘ ʯʚʝʨʪʴ ʟʥʠʟʠʪʠ ʧʦʢʘʟʥʠʢ 
ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʧʦʨʽʚʥʷʥʦ ʟ ʥʘʡʛʽʨʰʠʤ 2005 ʨ. [1]. ʆʜʥʘʢ ʚ ʋʢʨʘʾʥʽ 
ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʚʠʧʘʜʢʠ ʤʘʡʞʝ ʥʝʚʠʣʽʢʦʚʥʦʛʦ ʪʫʙʝʨʢʫʣʴʦʟʫ ʟ ʧʦʰʠʨʝʥʦʶ 
ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʶ ʨʝʟʠʩʪʝʥʪʥʽʩʪʶ, ʢʽʣʴʢʽʩʪʴ ʷʢʠʭ ʩʪʨʽʤʢʦ ʟʨʦʩʪʘʻ. 

ʆʪʞʝ, ʟʘʟʥʘʯʝʥʽ ʬʘʢʪʠ ʟʫʤʦʚʣʶʶʪʴ ʘʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʙʣʝʤʠ ʚʠʥʠʢʥʝʥʥʷ ʪʘ 
ʧʦʰʠʨʝʥʥʷ ʪʫʙʝʨʢʫʣʴʦʟʫ ʚ ʊʝʨʥʦʧʽʣʴʩʴʢʽʡ ʦʙʣʘʩʪʽ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʚʠʚʯʝʥʥʽ ʧʦʰʠʨʝʥʥʷ ʪʫʙʝʨʢʫʣʴʦʟʫ ʫ 
ʊʝʨʥʦʧʽʣʴʩʴʢʽʡ ʦʙʣʘʩʪʽ ʟʘ 2015ï2017 ʨʨ. 

ʄʘʪʝʨʽʘʣʠ ʡ ʤʝʪʦʜʠ. ʉʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ ʊʝʨʥʦʧʽʣʴʩʴʢʦʛʦ ʦʙʣʘʩʥʦʛʦ 
ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʮʝʥʪʨʫ, ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ ʘʥʘʣʽʪʠʯʥʦ-ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʜʦʚʽʜʥʠʢʘ 
çʊʫʙʝʨʢʫʣʴʦʟ ʚ ʋʢʨʘʾʥʽè.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ɿʛʽʜʥʦ ʜʘʥʠʭ ʘʥʘʣʽʪʠʯʥʦ-
ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʜʦʚʽʜʥʠʢʘ çʊʫʙʝʨʢʫʣʴʦʟ ʚ ʋʢʨʘʾʥʽè ʚ ʊʝʨʥʦʧʽʣʴʩʴʢʽʡ ʦʙʣʘʩʪʽ 
ʨʝʻʩʪʨʫʚʘʣʦʩʷ 534 ʚʠʧʘʜʢʠ ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʘ ʪʫʙʝʨʢʫʣʴʦʟ ʫ 2015 ʨ., ʫ 2016 ʨ. 
608 ʚʠʧʘʜʢʽʚ, ʘ ʫ 2017 ʨ. ï 498, ʱʦ ʩʪʘʥʦʚʠʪʴ ʚʽʜʧʦʚʽʜʥʦ 50,1; 57,2 ʪʘ 47,2 ʥʘ 
100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ. ɿ ʥʠʭ ʥʘ ʘʢʪʠʚʥʠʡ ʪʫʙʝʨʢʫʣʴʦʟ 409 ʚʠʧʘʜʢʠ (38,3 ʥʘ 100 
ʪʠʩ. ʥʘʩʝʣʝʥʥʷ) ʫ 2015ʨ., 475 ʚʠʧʘʜʢʠ (44,7 ʥʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ) ʫ 2016 ʨ. ʪʘ 
394 (37,3 ʥʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ) ʫ 2017 ʨ. [1]. 

ʗʢʱʦ ʘʥʘʣʽʟʫʚʘʪʠ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʦ ʚʽʢʦʚʽʡ ʢʘʪʝʛʦʨʽʾ, ʪʦ ʥʘʡʙʽʣʴʰʘ 
ʢʽʣʴʢʽʩʪʴ ʭʚʦʨʠʭ ʩʝʨʝʜ ʜʦʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʥʷ (ʚʽʜ 18 ʨʦʢʽʚ ʽ ʩʪʘʨʰʝ) 
ʚʽʜʧʦʚʽʜʥʦ 400 ʚʠʧʘʜʢʽʚ (46,3 ʥʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ) ʫ 2015 ʨ.,  
467 ʚʠʧʘʜʢʽʚ (54,2 ʥʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ) ʫ 2016 ʨ. ʪʘ 384 ʚʠʧʘʜʢʠ  
(44,8 ʥʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ) ʫ 2017 ʨ. [2, 3].  
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ɿʛʽʜʥʦ ʜʘʥʠʭ ʫ 2015 ʨ. ʨʝʻʩʪʨʫʚʘʣʠʩʷ 9 ʚʠʧʘʜʢʽʚ ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʘ 
ʪʫʙʝʨʢʫʣʴʦʟ ʩʝʨʝʜ ʜiʪʝʡ ʚiʢʦʤ 0-17 ʨʦʢiʚ (4,4 ʥʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ) [2], ʫ  
2016 ʨ. ï 8 ʚʠʧʘʜʢʽʚ (4,0 ʥʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ) ʪʘ ʫ 2017 ʨ. ï 10 ʚʠʧʘʜʢʽʚ  
(5,0 ʥʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ). ɿ ʥʠʭ ʜʦ 14 ʨʦʢʽʚ ʚʽʜʧʦʚʽʜʥʦ 5 ʚʠʧʘʜʢʽʚ (5,78 ʥʘ 
100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ) ʫ 2015 ʨ., 4 ʚʠʧʘʜʢʠ (2,4 ʥʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ) ʫ 2016 ʪʘ 
3 ʚʠʧʘʜʢʠ (1,8 ʥʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ) ʫ 2017 ʨ. ɸ ʩʝʨʝʜ ʜʽʪʝʡ ʚʽʢʦʤ 15-17 ʨʦʢʽʚ 
4 ʚʠʧʘʜʢʠ ʫ 2015 ʨ., 4 ʚʠʧʘʜʢʠ (12,2 ʥʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ) ʫ 2016 ʨ. ʪʘ  
7 ʚʠʧʘʜʢʽʚ (22,7 ʥʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ) ʫ 2017 ʨ. [3, 5]. 

ʗʢʱʦ ʘʥʘʣʽʟʫʚʘʪʠ ʚʠʧʘʜʢʠ ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʘ ʪʫʙʝʨʢʫʣʴʦʟ ʩʝʨʝʜ ʤʽʩʴʢʦʛʦ 
ʪʘ ʩʽʣʴʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʦʙʣʘʩʪʽ, ʚʽʜʧʦʚʽʜʥʦ 222 ʚʠʧʘʜʢʠ (47,1 ʥʘ 100 ʪʠʩ. 
ʥʘʩʝʣʝʥʥʷ) ʩʝʨʝʜ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʪʘ 312 ʚʠʧʘʜʢʽʚ (52,4 ʥʘ 100 ʪʠʩ. 
ʥʘʩʝʣʝʥʥʷ) ʩʝʨʝʜ ʩʽʣʴʩʴʢʦʛʦ ʫ 2015 ʨ., 175 ʚʠʧʘʜʢʽʚ (37,2 ʥʘ 100 ʪʠʩ. 
ʥʘʩʝʣʝʥʥʷ) ʩʝʨʝʜ ʤʽʩʴʢʦʛʦ ʽ 300 (50,7 ʥʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ) ʩʝʨʝʜ ʩʽʣʴʩʴʢʦʛʦ 
ʥʘʩʝʣʝʥʥʷ ʫ 2016 ʨ. ʪʘ 169 ʚʠʧʘʜʢʽʚ (36,0 ʥʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ) ʩʝʨʝʜ 
ʤʽʩʴʢʦʛʦ ʽ 225 ʚʠʧʘʜʢʽʚ (38,3 ʥʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ) ʩʝʨʝʜ ʩʽʣʴʩʴʢʦʛʦ 
ʥʘʩʝʣʝʥʥʷ ʫ 2017 ʨ. [4].  

ɿʛʽʜʥʦ ʜʘʥʠʭ ʟʘʭʚʦʨʶʚʘʥʥ  ̫ʥʘ ʘʢʪʠʚʥʠʡ ʪʫʙʝʨʢʫʣʴʦʟ  ʩʝʨʝʜ ʥʘʩʝʣʝʥʥʷ 
ʋʢʨʘʾʥʠ ʟʘ 2017 ʨʽʢ ʊʝʨʥʦʧʽʣʴʩʴʢʘ ʦʙʣʘʩʪʴ ʧʦʩʽʜʘʻ ʜʚʘʜʮʷʪʴ ʯʝʪʚʝʨʪʝ ʤʽʩʮʝ ʽʟ 
ʜʚʘʜʮʷʪʠ ʧô̫ʪʠ ʩʝʨʝʜ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʪʝʨʠʪʦʨʽʡ ʋʢʨʘʾʥʠ ʟ ʧʦʢʘʟʥʠʢʦʤ 37,3 ʥʘ 
100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ. ʇʝʨʰʝ ʤʽʩʮʝ ʧʦʩʽʜʘʻ ʆʜʝʩʴʢʘ ʦʙʣʘʩʪʴ ʽʟ ʧʦʢʘʟʥʠʢʦʤ  
107,8 ʥʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ, ʘ ʦʩʪʘʥʥʻ ï ʏʝʨʥʽʚʝʮʴʢʘ ʦʙʣʘʩʪʴ ʽʟ ʧʦʢʘʟʥʠʢʦʤ ï 
31,9 ʥʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ [3]. 

ʋ 2015 ʨ. ʧʨʦʬʽʣʘʢʪʠʯʥʠʤ ʱʝʧʣʝʥʥʷʤ ʧʽʜʣʷʛʘʣʦ 11148 ʜʽʪʝʡ ʜʦ ʨʦʢʫ 
ʞʠʪʪʷ [2], ʘ ʚʘʢʮʠʥʦʚʘʥʦ ï 1942 (17,4%); ʫ 2016 ʨ. ï 10705 ʜʽʪʝʡ, ʘ ʧʨʦʚʝʜʝʥʦ 
ʱʝʧʣʝʥʴ ï 7201 (67,3%); ʫ 2017 ʨ. ï 10570 ʜʽʪʝʡ, ʘ ʱʝʧʣʝʥʦ ï 8356 (79,1%). 
ʈʝʚʘʢʮʠʥʘʮʽʾ ʧʽʜʣʷʛʘʣʦ ʚʽʜʧʦʚʽʜʥʦ 4069 ʜʽʪʝʡ ʫ 2015 ʨ., 4479 ʜʽʪʝʡ ʫ 2016 ʨ., ʫ 
2017 ʨ. ï 4535 ʜʽʪʝʡ, ʘ ʧʨʦʚʝʜʝʥʦ 318 (7,8%) ʫ 2015 ʨ., 1245 (27,8%) ʫ 2016 ʨ. 
ʪʘ 1057 (23,3%) ʫ 2017 ʨ. [3]. 

ɸʥʘʣʽʟʫʶʯʠ ʦʪʨʠʤʘʥʽ ʜʘʥʽ, ʚʠʜʥʦ, ʱʦ ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʚʠʧʘʜʢʽʚ 
ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʘ ʪʫʙʝʨʢʫʣʴʦʟ ʟʤʝʥʰʫʶʪʴʩʷ  ʟ 50,1 (2015 ʨ.) ʜʦ 47,2  
(2017 ʨ.) ʥʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ, ʊʝʨʥʦʧʽʣʴʩʴʢʘ ʦʙʣʘʩʪʴ ʧʦʩʽʜʘʻ ʥʝ ʧʝʨʰʝ 
ʤʽʩʮʝ ʟʘ ʚʠʥʠʢʥʝʥʥʷʤ ʪʫʙʝʨʢʫʣʴʦʟʫ ʩʝʨʝʜ ʥʘʩʝʣʝʥʥʷ. ʆʜʥʘʢ ʥʘʩʪʦʨʦʞʫʻ 
ʪʝʥʜʝʥʮʽʷ ʧʦʰʠʨʝʥʥʷ ʪʫʙʝʨʢʫʣʴʦʟʫ ʩʝʨʝʜ ʜʽʪʝʡ ʚʽʢʦʤ ʜʦ 17 ʨʦʢʽʚ ʽ ʜʘʥʠʡ 
ʧʦʢʘʟʥʠʢ ʟʨʦʩʪʘʻ ʟ 9 ʚʠʧʘʜʢʽʚ ʫ 2015 ʨ. ʜʦ 10 ʚʠʧʘʜʢʽʚ ʫ 2017 ʨ. [3,4]. 
ʄʦʞʣʠʚʦ ʜʘʥʘ ʩʠʪʫʘʮʽʷ ʚʠʥʠʢʘʻ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ 100% ʦʭʦʧʣʝʥʥʷ 
ʚʘʢʮʠʥʘʮʽʻʶ ʥʘʩʝʣʝʥʥʷ ʦʙʣʘʩʪʽ. 

ɺʠʩʥʦʚʦʢ. ʇʨʦʛʥʦʟ ʱʦʜʦ ʧʦʰʠʨʝʥʥʷ ʪʫʙʝʨʢʫʣʴʦʟʫ ʚ ʋʢʨʘʾʥʽ ʟʘʣʠʰʘʻʪʴʩʷ 
ʥʝʩʧʨʠʷʪʣʠʚʠʤ. ʊʦʤʫ ʦʜʥʠʤʠ ʟ ʦʩʥʦʚʥʠʭ ʧʨʽʦʨʠʪʝʪʥʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ 
ʧʦʜʦʣʘʥʥʷ ʝʧʽʜʝʤʽʯʥʦʛʦ ʩʪʘʥʫ ʟ ʜʘʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʻ ʧʽʜʚʠʱʝʥʥʷ ʩʦʮʽʘʣʴʥʦ-
ʞʠʪʪʻʚʦʛʦ ʨʽʚʥʷ ʫʢʨʘʾʥʮʽʚ, ʩʚʦʻʯʘʩʥʘ ʜʽʘʛʥʦʩʪʠʢʘ ʪʘ ʽʟʦʣʷʮʽʷ ʭʚʦʨʠʭ ʥʘ 
ʪʫʙʝʨʢʫʣʴʦʟ ʽ ʷʢʽʩʥʝ ʣʽʢʫʚʘʥʥʷ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 
1. ʇʝʪʨʝʥʢʦ ɺ.ɯ. ʇʨʦʙʣʝʤʠ ʪʫʙʝʨʢʫʣʴʦʟʫ ʚ ʋʢʨʘʾʥʽ / ɺ.ɯ. ʇʝʪʨʝʥ- ʢʦ, ʈ.ɻ. ʇʨʦʮʶʢ // 
ʊʫʙʝʨʢʫʣʴʦʟ. ʃʝʛʝʥʝʚʽ ʭʚʦʨʦʙʠ. ɺɯʃ-ʽʥʬʝʢʮʽʷ. ï 2015. ï ˉ 2. ï ʉ. 16-29. 

2. ʊʫʙʝʨʢʫʣʴʦʟ ʚ ʋʢʨʘʾʥʽ / ɸʥʘʣʽʪʠʯʥʦ-ʩʪʘʪʠʩʪʠʯʥʠʡ ʜʦʚʽʜʥʠʢ ʟʘ 2016 ʨʽʢ. ïʂʠʾʚ, 
2017. ï 216 ʩ. 

3. ʊʫʙʝʨʢʫʣʴʦʟ ʚ ʋʢʨʘʾʥʽ / ɸʥʘʣʽʪʠʯʥʦ-ʩʪʘʪʠʩʪʠʯʥʠʡ ʜʦʚʽʜʥʠʢ ʟʘ 2017 ʨʽʢ. ïʂʠʾʚ, 
2018. ï 105ʩ. 

4. www.phc.org.ua  
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ʄʆʃɽʂʋʃʗʈʅɸ ɹɯʆʃʆɻɯʗ, ɹɯʆʌɯɿʀʂɸ ʊɸ ɹɯʆʍɯʄɯʗ 
 
 

ʄʆɾʃʀɺɯ ʄʆɼʀʌɯʂɸʎɯɰ ʊɸ ɺɼʆʉʂʆʅɸʃɽʅʅʗ ʃʖʄɯʅɽʉʎɽʅʊʅʆɻʆ 
ɸʅɸʃɯɿʋ ɺʀɿʅɸʏɽʅʅʗ ɸʂʊʀɺʅʆʉʊɯ ʅɽʁʊʈʆʌɯʃɯɺ ɿ 
ɺʀʂʆʈʀʉʊɸʅʅʗʄ ɸʂʈʀɼʀʅʆɺʆɻʆ ʆʈɸʅɾɽɺʆɻʆ 

ɹʣʘʱʠʰʠʥ ɯ.ɺ., ʌʝʜʦʪʦʚ ɭ.ʈ. 
ɿʘʧʦʨʽʟʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɺʯʝʥʠʤ ʈʽʛʣʝʨʦʤ ʫ ʩʝʨʝʜʠʥʽ ʍʍ ʩʪ. ʚ ʷʢʦʩʪʽ ʧʦʢʘʟʥʠʢʘ ʩʪʫʧʝʥʷ 
ʙʽʣʦʢʩʠʥʪʝʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʢʣʽʪʠʥʠ ʙʫʚ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʩʧʝʮʽʘʣʴʥʠʡ 
ʢʦʝʬʽʮʽʻʥʪ Ŭ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʚʽʜʥʦʰʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʝʡ ʯʝʨʚʦʥʦʾ 
(ʜʠʤʝʨʥʦʾ, ɚ = 640 ʥʤ) ʽ ʟʝʣʝʥʦʾ (ʤʦʥʦʤʝʨʥʦʾ, ɚ = 530 ʥʤ) ʣʶʤʽʥʝʩʮʝʥʮʽʾ 
ʘʢʨʠʜʠʥʦʚʦʛʦ ʦʨʘʥʞʝʚʦʛʦ (ɸʆ) ī ʙʘʨʚʥʠʢ, ʱʦ ʚʦʣʦʜʽʻ ʧʣʦʩʢʠʤ 
ʛʝʪʝʨʦʮʠʢʣʽʯʥʠʤʠʤ ʭʨʦʤʦʬʦʨʦʤ. 

ʇʽʟʥʽʰʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʦʩʣʽʜʘʤʠ in vitro ʙʫʣʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʟʝʣʝʥʘ 
ʣʶʤʽʥʝʩʮʝʥʮʽʷ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʢʦʤʧʣʝʢʩʫ ʘʢʨʠʜʠʥʦʚʦʛʦ ʦʨʘʥʞʝʚʦʛʦ ʟ ɼʅʂ, ʚ 
ʪʦʡ ʯʘʩ ʷʢ ʯʝʨʚʦʥʘ ī ʜʣʷ ʢʦʤʧʣʝʢʩʫ ʟ ʈʅʂ. ʎʽ ʨʦʙʦʪʠ ʧʦʩʣʫʞʠʣʠ ʧʽʜʩʪʘʚʦʶ ʜʦ 
ʰʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʢʨʠʜʠʥʦʚʦʛʦ ʦʨʘʥʞʝʚʦʛʦ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 
ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ɼʅʂ ʽ ʈʅʂ ʚ ʢʣʽʪʠʥʘʭ (ʟʦʢʨʝʤʘ ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʭ) ʟʘ 
ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʽʥʪʝʥʩʠʚʥʦʩʪʝʡ ʣʶʤʽʥʝʩʮʝʥʮʽʾ ʚ ʟʝʣʝʥʽʡ ʪʘ ʯʝʨʚʦʥʽʡ ʦʙʣʘʩʪʷʭ 
ʩʧʝʢʪʨʘ ʚʽʜʧʦʚʽʜʥʦ. 

ɼʘʣʽ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʦʥʦʤʝʨʠ ɸʆ ʧʦʻʜʥʫʶʪʴʩʷ ʟ ʜʚʦʣʘʥʮʶʛʦʚʠʤʠ 
ʥʫʢʣʝʾʥʦʚʠʤʠ ʢʠʩʣʦʪʘʤʠ (ʅʂ) ī ʧʝʨʝʚʘʞʥʦ ɼʅʂ ʽ ʜʽʣʷʥʢʘʤʠ ʈʅʂ ʫ 
ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʫʢʣʘʜʢʘʭ, ʘ ʜʠʤʝʨʠ ī ʟ ʦʜʥʦʣʘʥʮʶʛʦʚʠʤʠ ʅʂ, ʧʝʨʝʚʘʞʥʦ ʈʅʂ 
ʽ ʜʽʣʷʥʢʘʤʠ ʤʝʪʘʙʦʣʽʯʥʦ ʘʢʪʠʚʥʠʭ (ʪʨʘʥʩʢʨʠʧʮʽʷ, ʨʝʜʫʧʣʽʢʘʮʽʷ) ɼʅʂ. ʋ ʩʧʝʢʪʨʽ 
ʟʙʫʜʞʝʥʥʷ 436 ʥʤ ʤʦʥʦʤʝʨʠ ʬʣʫʦʨʝʩʮʶʶʶʪʴ ʫ ʤʘʢʩʠʤʫʤʽ ʜʦʚʞʠʥʠ ʩʚʽʪʣʦʚʦʾ 
ʭʚʠʣʽ 530 ʥʤ (ʟʝʣʝʥʠʡ ʢʦʣʽʨ), ʜʠʤʝʨʠ ī 640 ʥʤ (ʯʝʨʚʦʥʠʡ ʢʦʣʽʨ) [1]. 

ʆʮʽʥʢʫ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʣʶʤʽʥʝʩʮʝʥʮʽʾ ʬʽʢʩʦʚʘʥʠʭ ʢʣʽʪʠʥ ʥʘ ʤʘʟʢʘʭ ʪʘ 
ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʘʭ ʟʘʟʚʠʯʘʡ ʦʮʽʥʶʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʶʤʽʥʝʩʮʝʥʪʥʦʛʦ 
ʤʽʢʨʦʩʢʦʧʘ ʟ ʬʦʪʦʤʥʦʞʫʚʘʯʝʤ ʚ ʫʤʦʚʥʠʭ ʦʜʠʥʠʮʷʭ. ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ 
ʙʽʣʦʢʩʠʥʪʝʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʢʣʽʪʠʥʽ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʣʶʤʽʥʝʩʮʝʥʮʽʾ (ɯ) ʚ ʩʧʝʢʪʨʽ 
640 ʥʤ (ɯ640 ʥʤ) ʧʽʜʚʠʱʫʻʪʴʩʷ, ʪʘʢ ʷʢ ʚ ʥʽʡ ʟʙʽʣʴʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ 
ʦʜʥʦʣʘʥʮʶʛʦʚʠʭ ʅʂ. ʇʨʠ ʟʥʠʞʝʥʥʽ ʤʝʪʘʙʦʣʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʢʦʥʜʝʥʩʘʮʽʷ 
ʭʨʦʤʘʪʠʥʫ ʪʘ ʡʦʛʦ ʜʚʦʭʣʘʥʮʶʛʦʚʽʩʪʴ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʪʦʤʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 
ʣʶʤʽʥʝʩʮʝʥʮʽʾ ʟʤʽʱʫʻʪʴʩʷ ʚ ʤʘʢʩʠʤʫʤ 530 ʥʤ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʩʪʘʻ ʦʯʝʚʠʜʥʠʤ, ʱʦ ʧʦʢʘʟʥʠʢʠ ʣʶʤʽʥʝʩʮʝʥʮʽʾ ʚʽʜʙʠʚʘʶʪʴ 
ʘʢʪʠʚʥʽʩʪʴ ʙʽʣʦʢʩʠʥʪʝʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʣʝʡʢʦʮʠʪʽʚ ʢʨʦʚʽ, ʘ ʚʠʚʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 
ʙʽʣʦʢʩʠʥʪʝʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʥʝʡʪʨʦʬʽʣʽʚ ʤʘʻ ʟʥʘʯʝʥʥʷ ʚ ʢʦʤʧʣʝʢʩʥʦʤʫ ʘʥʘʣʽʟʽ ʽ 
ʜʽʘʛʥʦʩʪʠʮʽ ʽʤʫʥʦʜʝʬʽʮʠʪʥʠʭ ʩʪʘʥʽʚ, ʟʦʢʨʝʤʘ ʨʝʮʠʜʠʚʥʠʭ ʛʥʽʡʥʦ-ʟʘʧʘʣʴʥʠʭ 
ʧʨʦʮʝʩʽʚ, ʘ ʪʘʢʦʞ ʩʭʠʣʴʥʦʩʪʽ ʜʦ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ [2]. 

ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʥʠʢʽʚ-ʘʚʪʦʨʽʚ ʥʘʫʢʦʚʠʭ ʨʦʙʽʪ ʟʘ 
ʜʘʥʦʶ ʪʝʤʘʪʠʢʦʶ ʫ ʩʚʦʾʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚ ʷʢʦʩʪʽ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʩʠʛʥʘʣʫ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʬʦʪʦʝʣʝʢʪʨʦʥʥʠʡ ʧʦʤʥʦʞʫʚʘʯ (ʌɽʇ). ʌɽʇ ī ʮʝ 
ʝʣʝʢʪʨʦʚʘʢʫʫʤʥʠʡ ʧʨʠʩʪʨʽʡ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʧʽʜʩʠʣʝʥʥʷ ʩʣʘʙʢʦʛʦ ʩʚʽʪʣʦʚʦʛʦ 
ʩʠʛʥʘʣʫ ʡ ʧʝʨʝʪʚʦʨʝʥʥʷ ʡʦʛʦ ʚ ʝʣʝʢʪʨʠʯʥʠʡ. ʈʽʚʝʥʴ ʣʶʤʽʥʝʩʮʝʥʮʽʾ ʚʠʟʥʘʯʘʶʪʴ 
ʥʘ ʤʽʢʨʦʩʧʝʢʪʨʦʬʣʫʦʨʠʤʝʪʨʽ ï 2, ʘ ʌɽʇ ʚʣʦʚʣʶʻ ʩʚʽʪʣʦʨʦʟʩʽʶʚʘʥʥʷ 
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(ʥʘʡʯʘʩʪʽʰʝ ī ʚʽʜ ʨʪʫʪʥʦʾ ʣʘʤʧʠ) ʽ ʨʝʻʩʪʨʫʻ ʬʣʶʦʨʝʩʮʝʥʮʽʶ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 
ʙʽʣʦʢ ʩʠʥʪʝʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʥʝʡʪʨʦʬʽʣʽʚ. ɸʆ ʚ ʧʦʬʘʨʙʦʚʘʥʠʭ ʢʣʽʪʠʥʘʭ 
ʩʧʨʠʡʤʘʻ ʩʠʛʥʘʣ ʚʽʜ ʜʞʝʨʝʣʘ ʩʚʽʪʣʘ (ʨʪʫʪʥʦʾ ʣʘʤʧʠ) ʪʘ ʚʠʧʨʦʤʽʥʶʻ ʚ ʙʽʣʴʰ 
ʜʦʚʛʦʭʚʠʣʴʦʚʫ ʯʘʩʪʠʥʫ ʩʧʝʢʪʨʫ (530 ʪʘ 640 ʥʤ) ʟʘ ʜʦʧʦʤʦʛʦʶ ʌɽʇ. 
ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʬʣʫʦʨʝʩʮʝʥʮʽʾ ʢʦʨʝʣʶʻ ʟʽ ʟʜʘʪʥʽʩʪʶ ʤʦʥʦʤʝʨʽʚ ɸʆ ʜʦ 
ʽʥʪʝʨʢʘʣʷʮʽʾ ʤʽʞ ʥʫʢʣʝʦʪʠʜʘʤʠ ʅʂ ʫ ʬʽʢʩʦʚʘʥʠʭ ʧʨʝʧʘʨʘʪʘʭ ʽ ʤʦʞʝ ʙʫʪʠ 
ʢʽʣʴʢʽʩʥʦ ʚʠʤʽʨʷʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʦʪʦʝʣʝʤʝʥʪʘ. ʂʦʝʬʽʮʽʻʥʪ ʧʽʜʩʠʣʝʥʥʷ ʌɽʇ 
ʜʦʩʷʛʘʻ ʚʽʜ 105 ʜʦ 107. ʆʩʦʙʣʠʚʦ ʚʘʞʣʠʚʝ ʪʘʢʝ ʧʽʜʩʠʣʝʥʥʷ ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ 
ʤʘʶʪʴ ʩʧʨʘʚʫ ʟ ʜʫʞʝ ʩʣʘʙʢʠʤʠ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤʠ. 

ʇʨʦʪʝ, ʚʨʘʭʦʚʫʶʯʠ ʪʽ ʧʨʦʙʣʝʤʠ, ʟ ʷʢʠʤʠ ʤʠ ʟʽʪʢʥʫʣʠʩʷ ʫ ʨʦʙʦʪʽ ʟ ʌɽʇ 
(ʚʠʩʦʢʘ ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʨʠʩʪʨʦʶ, ʩʢʣʘʜʥʽʩʪʴ ʥʝʦʙʭʽʜʥʠʭ ʤʘʥʽʧʫʣʷʮʽʡ ʧʨʠ 
ʜʦʩʣʽʜʞʝʥʥʷʭ) ʥʘʤʠ ʙʫʚ ʨʦʟʛʣʷʥʫʪʠʡ ʚʘʨʽʘʥʪ, ʧʨʠ ʷʢʦʤʫ ʌɽʇ ʥʝ ʧʦʪʨʽʙʝʥ, ʱʦ 
ʟʥʘʯʥʦ ʧʦʣʝʛʰʠʪʴ ʜʦʩʣʽʜʞʝʥʥʷ: ʌɽʇ ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʟʚʠʯʘʡʥʫ ʢʘʤʝʨʫ, ʷʢʘ 
ʧʽʜôʻʜʥʘʥʘ ʜʦ ʢʦʤʧôʶʪʝʨʘ, ʘ ʟʦʙʨʘʞʝʥʥʷ ʧʝʨʝʜʘʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʝʢʨʘʥ.  
ɼʘʣʽ ʟʦʙʨʘʞʝʥʥʷ ʟ ʧʨʝʧʘʨʘʪʫ ʘʥʘʣʽʟʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ GIMP (GNU 
Image Manipulation Program) ī ʛʨʘʬʽʯʥʦʛʦ ʨʝʜʘʢʪʦʨʘ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʢʽʣʴʢʽʩʥʦ 
ʦʮʽʥʠʪʠ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʬʣʫʦʨʝʩʮʝʥʮʽʾ ʬʽʢʩʦʚʘʥʦʛʦ ʧʨʝʧʘʨʘʪʫ.   

ʆʢʨʽʤ ʪʦʛʦ, ʧʽʜ ʯʘʩ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʰʣʷʭʦʤ 
ʙʫʣʦ ʟôʷʩʦʚʘʥʦ, ʱʦ ʤʘʻ ʩʝʥʩ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʘʟʢʠ-ʚʽʜʙʠʪʢʠ ʜʣʷ ʙʽʣʴʰʦʾ 
ʢʦʥʮʝʥʪʨʘʮʽʾ ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʭ ʢʣʽʪʠʥ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʘʟʢʽʚ-ʚʽʜʙʠʪʢʽʚ ʧʨʠ 
ʣʶʤʽʥʝʩʮʝʥʪʥʦʤʫ ʘʥʘʣʽʟʽ ʟ ɸʆ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʦʧʝʨʘʪʠʚʥʽʩʪʴ 
ʣʶʤʽʥʝʩʮʝʥʪʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʝʟ ʫʪʨʘʪʠ ʚʽʨʦʛʽʜʥʦʩʪʽ ʽ ʜʦʟʚʦʣʷʻ 
ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʮʝʡ ʩʧʦʩʽʙ ʷʢ ʘʥʘʣʽʟ ʚʠʟʥʘʯʝʥʥʷ ʦʮʽʥʢʠ ʩʪʘʥʫ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ  
ʧʘʮʽʻʥʪʘ ʚ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ.  
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ɺʇʃʀɺ ʌʃʋʈɽʅɯɿʀɼʋ ʅɸ ɺʄɯʉʊ  
ʉʋʇɽʈʆʂʉʀɼ-ɸʅɯʆʅ ʈɸɼʀʂɸʃʋ ʋ ɿɸʈʆɼʂɸʍ ɺôʖʅɸ 

ɹʦʜʥʘʨʯʫʢ ʅ.ʆ., ʄʝʣʴʥʠʢ ɸ.ɭ., ʉʘʥʘʛʫʨʩʴʢʠʡ ɼ.ɯ. 
ʃʴʚʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ 

ʌʣʫʨʝʥʽʟʠʜ ï ʧʨʝʧʘʨʘʪ ʧʨʦʪʠʤʽʢʨʦʙʥʦʾ ʜʽʾ, ʷʢʠʡ ʥʝ ʚʠʷʚʣʷʻ ʧʦʙʽʯʥʠʭ 
ʨʝʘʢʮʽʡ ʥʘ ʦʨʛʘʥʽʟʤ. ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʬʣʫʨʝʥʽʟʠʜʫ ʟʘʙʝʟʧʝʯʫʶʪʴ 
ʚʠʩʦʢʫ ʧʦʣʷʨʠʟʦʚʘʥʽʩʪʴ ʤʦʣʝʢʫʣʠ, ʜʦʙʨʫ ʧʨʦʥʠʢʥʽʩʪʴ ʯʝʨʝʟ ʢʣʽʪʠʥʥʫ ʤʝʤʙʨʘʥʫ 
ʪʘ ʥʠʟʴʢʫ ʪʦʢʩʠʯʥʽʩʪʴ. ʅʘʷʚʥʽʩʪʴ ʬʣʫʦʨʝʥʽʣʽʜʝʥʦʚʦʛʦ ʬʘʨʤʘʢʦʬʦʨʫ, ʚ ʤʦʣʝʢʫʣʽ 
ʬʣʫʨʝʥʽʟʠʜʫ, ʟʫʤʦʚʣʶʻ ʧʦʷʚʫ ʧʨʦʪʠʤʽʢʨʦʙʥʦʛʦ ʝʬʝʢʪʫ [1]. ʊʨʠ ʚʘʞʣʠʚʽ 
ʩʪʨʫʢʪʫʨʥʽ ʬʨʘʛʤʝʥʪʠ (ʬʣʫʦʨʝʥʦʚʝ ʷʜʨʦ, ʛʽʜʨʘʟʠʜʥʝ ʫʛʨʫʧʫʚʘʥʥʷ, ʧʽʨʠʜʠʥʦʚʠʡ 
ʮʠʢʣ) ʚʠʟʥʘʯʘʶʪʴ ʩʚʦʻʨʽʜʥʽ ʬʽʟʠʯʥʽ ʪʘ ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ [2]. ʆʩʦʙʣʠʚʦʩʪʽ 
ʝʣʝʢʪʨʦʥʥʦʾ ʙʫʜʦʚʠ ʬʣʫʨʝʥʽʟʠʜʫ ʩʧʨʠʷʶʪʴ ʡʦʛʦ ʣʝʛʢʽʡ ʧʨʦʥʠʢʥʦʩʪʽ ʢʨʽʟʴ 
ʢʣʽʪʠʥʥʽ ʤʝʤʙʨʘʥʠ. ɺʽʜʦʤʦ, ʱʦ ʬʣʫʨʝʥʽʟʠʜ ʥʝ ʤʘʻ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ 
ʨʽʚʝʥʴ ʝʨʠʪʨʦʮʠʪʽʚ, ʛʝʤʦʛʣʦʙʽʥʫ ʽ ʪʨʦʤʙʦʮʠʪʽʚ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ, ʬʫʥʢʮʽʶ 
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ʧʝʯʽʥʢʠ ʪʘ ʥʠʨʦʢ. ʇʨʦʪʝ ʥʘ ʩʴʦʛʦʜʥʽ ʥʝ ʚʠʚʯʝʥʦ ʚʧʣʠʚ ʬʣʫʨʝʥʽʟʠʜʫ ʥʘ ʚʤʽʩʪ 
ʆ2Ęľ ʫ ʟʘʨʦʜʢʦʚʠʭ ʦʙôʻʢʪʘʭ.  

ɼʦʩʣʽʜʠ ʧʨʦʚʦʜʠʣʠ ʥʘ ʟʘʨʦʜʢʘʭ ʚôʶʥʘ Misgurnus fossilis L. ʗʡʮʝʢʣʽʪʠʥʠ 
ʦʪʨʠʤʫʚʘʣʠ ʽ ʟʘʧʣʽʜʥʶʚʘʣʠ ʟʘ ʤʝʪʦʜʦʤ ʅʝʡʬʘʭʘ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʽʢʨʠ, ʩʘʤʢʘʤ 
ʚʥʫʪʨʽʰʥʴʦʤôʷʟʦʚʦ ʚʚʦʜʠʣʠ ʭʦʨʽʦʛʦʥʽʯʥʠʡ ʛʦʥʘʜʦʪʨʦʧʽʥ ʟʘ 24ï48 ʛʦʜʠʥ ʜʦ 
ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʉʘʤʮʷ ʜʝʢʘʧʽʪʫʚʘʣʠ, ʩʽʤôʷʥʠʢʠ ʧʦʜʨʽʙʥʶʚʘʣʠ ʽ 
ʟʘʣʠʚʘʣʠ ʚʽʜʩʪʦʷʥʦʶ ʚʦʜʦʧʨʦʚʽʜʥʦʶ ʚʦʜʦʶ. ɿʘʧʣʽʜʥʝʥʥʷ ʽʢʨʠ ʧʨʦʚʦʜʠʣʠ ʚ 
ʯʘʰʢʘʭ ʇʝʪʨʽ, ʜʦʜʘʶʯʠ ʩʫʩʧʝʥʟʽʶ ʩʧʝʨʤʽʾʚ. ʇʦʪʽʤ ʟʘʧʣʽʜʥʝʥʫ ʽʢʨʫ ʚʽʜʤʠʚʘʣʠ ʚʽʜ 
ʩʧʝʨʤʽʾʚ ʽ ʽʥʢʫʙʫʚʘʣʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 21ï22Áʉ ʚ ʨʦʟʯʠʥʽ ɻʦʣʴʪʬʨʝʪʝʨʘ. ʉʪʘʜʽʾ 
ʨʦʟʚʠʪʢʫ ʢʦʥʪʨʦʣʶʚʘʣʠ ʚʽʟʫʘʣʴʥʦ ʧʽʜ ʙʽʥʦʢʫʣʷʨʥʠʤ ʤʽʢʨʦʩʢʦʧʦʤ ʄɹʉ-9. 
ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʟʘʨʦʜʢʘʭ ʚôʶʥʘ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʣʠ: ʧʝʨʰʦʤʫ (2 
ʙʣʘʩʪʦʤʝʨʠ), ʯʝʪʚʝʨʪʦʤʫ (16 ʙʣʘʩʪʦʤʝʨʽʚ), ʰʦʩʪʦʤʫ (64 ʙʣʘʩʪʦʤʝʨʠ), 
ʚʦʩʴʤʦʤʫ ʽ ʜʝʩʷʪʦʤʫ ʜʨʦʙʣʝʥʥʶ ʟʠʛʦʪʠ (256 ʽ 1024 ʙʣʘʩʪʦʤʝʨʠ, ʚʽʜʧʦʚʽʜʥʦ). 
ʏʝʨʝʟ 5ï10 ʭʚ ʧʽʩʣʷ ʟʘʧʣʽʜʥʝʥʥʷ ʚʽʜʤʠʪʽ ʟʠʛʦʪʠ ʽʥʢʫʙʫʚʘʣʠ ʫ ʬʽʟʽʦʣʦʛʽʯʥʦʤʫ 
ʨʦʟʯʠʥʽ ɻʦʣʴʬʨʝʪʝʨʘ (t =20ï22Áʉ), ʷʢʠʡ ʤʽʩʪʠʚ ʨʦʟʯʠʥ ʬʣʫʨʝʥʽʟʠʜʫ ʚ 
ʢʦʥʮʝʥʪʨʘʮʽʷʭ 0,01; 0,05; 0,15; 1; 5; 15 ʤʄ. ʋ ʚʽʜʽʙʨʘʥʠʭ ʟʨʘʟʢʘʭ ʜʦʩʣʽʜʞʝʥʦ 
ʚʧʣʠʚ ʬʣʫʨʝʥʽʟʠʜʫ ʥʘ ʚʤʽʩʪ ʆ2Ęľ ʫ ʟʘʨʦʜʢʘʭ ʚôʶʥʘ.  

ʌʣʫʨʝʥʽʟʠʜ ʫ ʢʦʥʮʝʥʪʨʘʮʽʷʭ 0,05; 0,15; 1; 5; 15 ʤʄ ʟʫʤʦʚʣʶʻ 
ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ ʩʫʧʝʨʦʢʩʠʜ-ʘʥʽʦʥ ʨʘʜʠʢʘʣʫ ʫ ʟʘʨʦʜʢʘʭ ʚôʶʥʘ ʥʘ ʝʪʘʧʘʭ 
ʨʦʟʚʠʪʢʫ 2, 64, 256 ʪʘ 1024 ʙʣʘʩʪʦʤʝʨʠ. ʅʘʡʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʝ ʟʨʦʩʪʘʥʥʷ 
ʡʦʛʦ ʢʽʣʴʢʦʩʪʽ ʻ ʥʘ ʚʦʩʴʤʦʤʫ (256 ʙʣʘʩʪʦʤʝʨʽʚ) ʽ ʜʝʩʷʪʦʤʫ ʝʪʘʧʽ (1024 
ʙʣʘʩʪʦʤʝʨʠ), ʥʘʡʤʝʥʰ ʽʥʪʝʥʩʠʚʥʝ ï ʥʘ ʰʦʩʪʦʤʫ ʝʪʘʧʽ (64 ʙʣʘʩʪʦʤʝʨʽʚ). 
ʅʘ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʟʘʨʦʜʢʽʚ ʚôʶʥʘ 64 ʙʣʘʩʪʦʤʝʨʠ ʚʤʽʩʪ ʩʫʧʝʨʦʢʩʠʜ-ʘʥʽʦʥ 
ʨʘʜʠʢʘʣʫ ʟʨʦʩʪʘʻ ʣʠʰʝ ʟʘ ʜʽʾ ʬʣʫʨʝʥʽʟʠʜʫ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 15 ʤʄ. 
ɿʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʆ2Ęľ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʜʽʾ ʘʥʪʠʙʽʦʪʠʢʘ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ  
0,05 ʤʄ, 1 ʤʄ, 15 ʤʄ ʥʘ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ 16 ʙʣʘʩʪʦʤʝʨʽʚ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 
1. ʇʝʪʨʫʭ ʃ. ɯ. ʌʘʨʤʘʮʝʚʪʠʯʥʘ ʦʩʚʽʪʘ ʽ ʤʦʚʘ. ɿʜʦʙʫʪʢʠ ʥʘʫʢʦʚʦʾ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ 
ʜʽʷʣʴʥʦʩʪʽ / ʃ. ɯ. ʇʝʪʨʫʭ. ï ʃʴʚʽʚ, 2011. ï 152 ʩ.  

2. ʂʦʚʘʣʝʥʢʦ ʄ. ʄ. ʇʨʦʙʣʝʤʠ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ 
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ʇʈʆʆʂʉʀɼɸʅʊʅʆ-ɸʅʊʀʆʂʉʀɼɸʅʊʅʀʁ ʉʊɸʅ ʉɯʄôʗʅʀʂɯɺ ʇɯɺʅɯɺ 

ɿɸ ɼɯɰ ɻɯʇʆʍʃʆʈʀʊʋ ʅɸʊʈɯʖ 

ɻʘʨʘʩʠʤ ʅ.ʇ., ʂʦʮʶʤʙʘʩ ɻ.ɯ., ʉʘʥʘʛʫʨʩʴʢʠʡ ɼ.ɯ. 
ʃʴʚ̔ʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ 

ʇʨʠ ʣʽʢʫʚʘʥʥʽ ʭʽʨʫʨʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʚ ʤʝʜʠʮʠʥʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʩʫʯʘʩʥʽ 
ʩʠʩʪʝʤʥʽ ʤʝʪʦʜʠ ʣʽʢʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʥʦʚʽʪʥʽ ʧʨʝʧʘʨʘʪʠ ʚʫʟʴʢʦ ʥʘʧʨʘʚʣʝʥʦʾ ʜʽʾ 
(ʘʥʪʠʙʽʦʪʠʢʠ, ʽʤʫʥʦʢʦʨʝʢʪʦʨʠ, ʧʨʦʙʽʦʪʠʢʠ, ʬʝʨʤʝʥʪʥʽ ʽ ʛʦʨʤʦʥʘʣʴʥʽ ʧʨʝʧʘʨʘʪʠ). 
ʊʘʢʦʞ ʽʩʥʫʶʪʴ ʽʥʰʽ ʤʝʪʦʜʠ, ʚʢʣʶʯʘʶʯʠ ʘʣʴʪʝʨʥʘʪʠʚʥʫ ʤʝʜʠʮʠʥʫ. ʈʦʟʯʠʥ 
ʛʽʧʦʭʣʦʨʠʪʫ ʥʘʪʨʽʶ (ɻʍʅ) ʦʪʨʠʤʫʶʪʴ ʰʣʷʭʦʤ ʘʢʪʠʚʘʮʽʾ 0,9 % ʨʦʟʯʠʥʫ ʭʣʦʨʠʜʫ 
ʥʘʪʨʽʶ ʝʣʝʢʪʨʦʭʽʤʽʯʥʠʤ ʤʝʪʦʜʦʤ. ʆʪʨʠʤʘʥʠʡ ʨʦʟʯʠʥ ʷʚʣʷʻ ʩʦʙʦʶ ʙʝʟʢʦʣʽʨʥʫ 
ʧʨʦʟʦʨʫ ʨʽʜʠʥʫ, ʦʜʠʥ ʣʽʪʨ ʷʢʦʾ ʤʽʩʪʠʪʴ 600 ʤʛ ʘʢʪʠʚʥʦʾ ʨʝʯʦʚʠʥʠ ï ʛʽʧʦʭʣʦʨʠʪʫ 
ʥʘʪʨʽʶ. ɻʍʅ ʤʘʻ ʧʨʦʪʠʤʽʢʨʦʙʥʫ, ʧʨʦʪʠʟʘʧʘʣʴʥʫ ʽ ʜʝʪʦʢʩʠʢʫʶʯʫ ʜʽʶ [3]. 

ʈʝʧʨʦʜʫʢʪʠʚʥʘ ʩʠʩʪʝʤʘ ʻ ʦʜʥʽʻʶ ʽʟ ʥʘʡʚʨʘʟʣʠʚʽʰʠʭ ʜʦ ʜʽʾ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 
ʚʧʣʠʚʽʚ, ʦʩʢʽʣʴʢʠ ʫ ʾʾ ʦʨʛʘʥʘʭ ʧʦʩʪʽʡʥʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʨʦʮʝʩʠ ʧʨʦʣʽʬʝʨʘʮʽʾ 
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(ʤʝʡʦʪʠʯʥʠʡ ʪʘ ʤʽʪʦʪʠʯʥʠʡ ʧʦʜʽʣ), ʨʦʩʪʫ, ʬʦʨʤʫʚʘʥʥʷ ʢʣʽʪʠʥ. ʊʦʤʫ ʚʦʥʘ ʤʦʞʝ 
ʙʫʪʠ ʪʝʩʪ-ʩʠʩʪʝʤʦʶ ʜʣʷ ʜʽʾ ʝʢʟʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘ ʧʨʦʣʽʬʝʨʫʶʯʽ ʢʣʽʪʠʥʠ [9].  

ʅʘ ʩʴʦʛʦʜʥʽ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʦʶ ʜʽʷ ɻʍʅ ʥʘ 
ʨʝʧʨʦʜʫʢʪʠʚʥʫ ʩʠʩʪʝʤʫ, ʟʦʢʨʝʤʘ ʩʽʤôʷʥʠʢʠ, ʱʦ ʡ ʦʙʫʤʦʚʣʶʻ ʘʢʪʫʘʣʴʥʽʩʪʴ 
ʧʨʦʚʝʜʝʥʥʷ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʟʘ ʥʘʩʪʫʧʥʦʶ ʩʭʝʤʦʶ. ʇʽʚʥʽ ʨʦʟʜʽʣʠʣʠ ʥʘ 3 
ʛʨʫʧʠ ʧʦ 15 ʛʦʣʽʚ ʫ ʢʦʞʥʽʡ. ʇʝʨʰʽʡ ʛʨʫʧʽ (ʢʦʥʪʨʦʣʴʥʽʡ) ʟʛʦʜʦʚʫʚʘʣʠ ʧʦʚʥʦʮʽʥʥʠʡ 
ʢʦʨʤ ʽ ʚʠʧʦʶʚʘʣʠ ʚʦʜʫ. ʊʚʘʨʠʥʘʤ ʜʨʫʛʦʾ ʽ ʪʨʝʪʴʦʾ ʛʨʫʧ 14 ʜʥʽʚ ʚʠʧʦʶʚʘʣʠ 
ʨʦʟʯʠʥ ɻʍʅ ʫ ʜʦʟʽ 5 ʽ 10 ʤʛ/ʣ. ʅʘ 7 ʽ 14 ʜʦʙʠ ʜʦʩʣʽʜʫ ʧʦ 5 ʪʚʘʨʠʥ ʟ ʧʝʨʰʦʾ, 
ʜʨʫʛʦʾ ʪʘ ʪʨʝʪʴʦʾ ʛʨʫʧʠ ʜʝʢʘʧʽʪʫʚʘʣʠ ʽ ʰʚʠʜʢʦ ʚʠʜʘʣʷʣʠ ʩʽʤôʷʥʠʢʠ, ʷʢʽ 
ʛʦʤʦʛʝʥʽʟʫʚʘʣʠ ʧʨʠ ʥʠʟʴʢʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʥʘ ʛʦʤʦʛʝʥʽʟʘʪʦʨʽ ʚ ʧʨʠʩʫʪʥʦʩʪʽ 
ʙʫʬʝʨʥʦʛʦ ʨʦʟʯʠʥʫ ɸ (0,32 ʄ ʩʘʭʘʨʦʟʘ, 1 ʤʄ ɽɼʊɸ, 50 ʤʄ ʪʨʠʩ-ʅʉl, ʨʅ = 7,4) 
[7]. ɺ ʢʦʞʥʽʡ ʧʨʦʙʽ ʚʠʟʥʘʯʘʣʠ ʚʤʽʩʪ ʊɹʂ-ʧʦʟʠʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ [8], 
ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʥʫ (ʉʆɼ) [5], ʢʘʪʘʣʘʟʥʫ (ʂɸʊ) [4], ʛʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʥʫ 
(ɻʇʆ) [6] ʘʢʪʠʚʥʽʩʪʴ. ɺʤʽʩʪ ʙʽʣʢʘ ʦʮʽʥʶʚʘʣʠ ʟʘ ʤʝʪʦʜʦʤ ʃʦʫʨʽ. ʇʨʦʚʦʜʠʣʠ 
ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʟʘʩʦʙʠ Excel. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ɻʍʅ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 5 ʤʛ/ʣ ʟʫʤʦʚʣʶʻ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ 
ʊɹʂ-ʧʦʟʠʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʥʘ 7-ʤʫ ʜʦʙʫ ʥʘ 41 %, ʧʨʦʪʝ ʚʞʝ ʥʘ  
14-ʪʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʙʽʣʴʰ ʚʠʨʘʞʝʥʝ ʟʨʦʩʪʘʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʦʮʝʩʽʚ 
ʧʝʨʦʢʩʠʜʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ ʽ ʚʤʽʩʪ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʨʦʜʫʢʪʽʚ ʧʽʜʚʠʱʫʻʪʴʩʷ 
ʥʘ 115 %. ɻʍʅ ʫ ʚʠʱʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ ʯʠʥʠʪʴ ʟʥʘʯʥʫ ʧʨʦʦʢʩʠʜʘʥʪʥʫ ʜʽʶ ʷʢ ʥʘ 7-
ʤʫ, ʪʘʢ ʽ ʥʘ 14-ʪʫ ʜʦʙʫ ʜʦʩʣʽʜʫ. ʋ ʨʦʟʚʠʪʢʫ ʜʠʩʬʫʥʢʮʽʾ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ 
ʩʘʤʮʽʚ ʜʦʚʝʜʝʥʦ ʚʘʞʣʠʚʫ ʨʦʣʴ ʦʢʠʩʥʦʛʦ ʩʪʨʝʩʫ [10]. ʋʰʢʦʜʞʝʥʥʷ ʩʽʤôʷʥʠʢʽʚ ʚ 
ʫʤʦʚʘʭ ʛʝʥʝʨʘʣʽʟʦʚʘʥʦʛʦ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʪʘ ʥʽʪʨʦʟʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʧʨʠ 
ʧʘʪʦʣʦʛʽʷʭ, ʟʦʢʨʝʤʘ ʮʫʢʨʦʚʦʤʫ ʜʽʘʙʝʪʽ 1-ʛʦ ʪʠʧʫ, ʩʧʨʠʯʠʥʶʶʪʴ ʨʦʟʚʠʪʦʢ 
ʪʝʩʪʠʢʫʣʷʨʥʦʾ ʜʠʩʬʫʥʢʮʽʾ, ʱʦ ʟʫʤʦʚʣʶʻ ʟʤʝʥʰʝʥʥʷ ʟʘʧʣʽʜʥʶʶʯʦʾ ʟʜʘʪʥʦʩʪʽ [2]. 
ʋ ʥʦʨʤʽ ʦʩʥʦʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʘʢʪʠʚʥʠʭ ʬʦʨʤ ʢʠʩʥʶ ʚ ʩʧʝʨʤʽ ʻ ʣʝʡʢʦʮʠʪʠ ʽ 
ʩʧʝʨʤʘʪʦʟʦʾʜʠ. ʋʪʚʦʨʝʥʥʷ ʚ ʩʧʝʨʤʘʪʦʟʦʾʜʘʭ ʥʝʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʘʢʪʠʚʥʠʭ 
ʬʦʨʤ ʢʠʩʥʶ ʚʽʜʽʛʨʘʻ ʧʦʟʠʪʠʚʥʫ ʨʦʣʴ ʫ ʟʘʧʣʽʜʥʝʥʥʽ (ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʥʝʨʛʽʻʶ). 
ʇʨʦʪʝ ʥʘʜʤʽʨʥʘ ʾʭʥʷ ʢʽʣʴʢʽʩʪʴ ʻ ʧʦʪʝʥʮʽʡʥʦ ʪʦʢʩʠʯʥʦʶ ʱʦʜʦ ʷʢʦʩʪʽ ʪʘ ʬʫʥʢʮʽʾ 
ʩʧʝʨʤʠ. ɯʥʜʫʢʦʚʘʥʝ ʘʢʪʠʚʥʠʤʠ ʬʦʨʤʘʤʠ ʢʠʩʥʶ ʧʦʰʢʦʜʞʝʥʥʷ ʙʽʦʤʝʤʙʨʘʥ 
ʩʧʝʨʤʘʪʦʟʦʾʜʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ ʾʭʥʴʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, 
ʧʦʰʢʦʜʞʝʥʥʷ ɼʅʂ ʩʧʝʨʤʘʪʦʟʦʾʜʽʚ ʩʪʘʚʠʪʴ ʧʽʜ ʟʘʛʨʦʟʫ ʚʥʝʩʦʢ ʙʘʪʴʢʘ ʚ ʛʝʥʦʤ 
ʝʤʙʨʽʦʥʫ [10]. ʊʦʤʫ ɻʍʅ, ʷʢʠʡ ʚʥʦʩʠʪʴ ʫ ʩʽʤôʷʥʠʢʠ ʘʢʪʠʚʥʠʡ ʢʠʩʝʥʴ, ʯʠʥʠʪʴ 
ʫʰʢʦʜʞʫʶʯʫ ʜʽʶ, ʱʦ ʙʫʜʝ ʚʽʜʦʙʨʘʞʘʪʠʩʷ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʽʡ ʬʫʥʢʮʽʾ ʧʪʠʮʽ. 
Tawadrous G.A. ʫ ʩʚʦʾʭ ʜʦʩʣʽʜʘʭ ʚʩʪʘʥʦʚʠʚ, ʱʦ ʫ ʙʝʟʧʣʽʜʥʠʭ ʯʦʣʦʚʽʢʽʚ ʫ 
ʩʽʤôʷʥʠʢʘʭ ʧʽʜʚʠʱʫʻʪʴʩʷ ʚʤʽʩʪ ʤʘʣʦʥʦʚʦʛʦ ʜʠʘʣʴʜʝʛʽʜʫ (ʪʦʙʪʦ ʊɹʂ-ʧʦʟʠʪʠʚʥʠʭ 
ʧʨʦʜʫʢʪʽʚ) ʪʘ ʟʥʠʞʫʻʪʴʩʷ ʘʢʪʠʚʥʽʩʪʴ ʉʆɼ, ʂɸʊ, ɻʇʆ ʪʘ ʘʩʢʦʨʙʽʥʦʚʦʾ ʢʠʩʣʦʪʠ [1].  

ɺʠʚʯʘʶʯʠ ʩʪʘʥ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ ʩʽʤôʷʥʠʢʽʚ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʉʆɼ 
ʘʢʪʠʚʥʽʩʪʴ, ʟʘ ʜʽʾ ɻʍʅ ʢʦʥʮʝʥʪʨʘʮʽʾ 10 ʤʛ/ʣ, ʟʨʦʩʪʘʻ ʥʘ 19 % ʪʽʣʴʢʠ ʥʘ 14-ʪʫ 
ʜʦʙʫ, ʧʨʦʪʝ ʟʘ ʚʧʣʠʚʫ ʥʠʞʯʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʽʜʚʠʱʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʚʽʜʙʫʚʘʻʪʴʩʷ 
ʷʢ ʥʘ 7-ʤʫ, ʪʘʢ ʽ ʥʘ 14-ʪʫ ʜʦʙʠ ʜʦʩʣʽʜʫ ʥʘ 7 ʽ 15 % ʚʽʜʧʦʚʽʜʥʦ. ʊʘʢʝ ʟʨʦʩʪʘʥʥʷ 
ʉʆɼ ʘʢʪʠʚʥʦʩʪʽ ʻ ʥʝʟʥʘʯʥʝ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʩʫʪʪʻʚʝ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ 
ʩʫʧʝʨʦʢʩʠʜ-ʘʥʽʦʥ ʨʘʜʠʢʘʣʫ. ɼʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʪʘʢʦʞ, ʱʦ ʩʪʨʫʢʪʫʨʘ 
ʩʘʤʦʛʦ ʬʝʨʤʝʥʪʫ ʟʘ ʜʽʾ ɻʍʅ ʻ ʥʝʫʰʢʦʜʞʝʥʦʶ. 

ɺʠʷʚʣʝʥʦ ʧʦʨʫʰʝʥʥʷ ʨʦʙʦʪʠ ʂɸʊ ʽ ɻʇʆ ʟʘ ʜʽʾ ʦʢʩʠʜʘʥʪʘ. ʊʘʢ, ʂɸʊ 
ʘʢʪʠʚʥʽʩʪʴ ʥʘ 7-ʤʫ ʜʦʙʫ ʜʦʩʣʽʜʫ ʟʨʦʩʪʘʻ ʥʘ 22 % ï ʟʘ ʚʧʣʠʚʫ ʥʠʞʯʦʾ 
ʢʦʥʮʝʥʪʨʘʮʽʾ, ʪʘ ʥʘ 39 % ï ʟʘ ʜʽʾ ʚʠʱʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ɻʍʅ. ʇʨʦʪʝ ʚʞʝ ʥʘ  
14-ʪʫ ʜʦʙʫ ʘʢʪʠʚʥʽʩʪʴ ʮʴʦʛʦ ʬʝʨʤʝʥʪʫ ʧʦʥʠʞʫʻʪʴʩʷ ʥʘ 54 ʽ 86 % ʚʽʜʧʦʚʽʜʥʦ. 
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ɻʍʅ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 5 ʤʛ/ʣ ʟʫʤʦʚʣʶʻ ʟʨʦʩʪʘʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ɻʇʆ ʚʧʨʦʜʦʚʞ 
ʜʦʩʣʽʜʫ, ʧʨʦʪʝ ʙʽʣʴʰ ʚʠʨʘʞʝʥʘ ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ 14-ʪʫ ʜʦʙʫ (ʥʘ 
99 %). ɼʝʟʽʥʪʦʢʩʠʢʘʥʪ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 10 ʤʛ/ʣ ʚʝʜʝ ʜʦ ʟʨʦʩʪʘʥʥʷ ʘʢʪʠʚʥʦʩʪʽ 
ʮʴʦʛʦ ʬʝʨʤʝʥʪʫ ʥʘ 7-ʤʫ ʜʦʙʫ (ʥʘ 53 %) ʪʘ ʜʦ ʟʥʠʞʝʥʥʷ ʥʘ14-ʪʫ (ʥʘ 37 %). ʊʘʢʽ 
ʟʤʽʥʠ ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʘ ʪʣʽ ʟʨʦʩʪʘʥʥʷ, ʭʦʯʘ ʽ ʥʝʟʥʘʯʥʦʛʦ, ʘʢʪʠʚʥʦʩʪʽ ʉʆɼ, ʚ 
ʨʝʟʫʣʴʪʘʪʽ ʨʦʙʦʪʠ ʷʢʦʾ ʫʪʚʦʨʶʻʪʴʩʷ ʧʝʨʦʢʩʠʜ ʚʦʜʥʶ. ʆʪʞʝ, ʨʦʙʦʪʘ 
ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ (ɸʆʉ) ʻ ʫʟʛʦʜʞʝʥʦʶ ʟʘ ʜʽʾ ɻʍʅ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 5 ʤʛ/ʣ, 
ʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʟʘ ʅ2ʆ2 ʢʦʥʢʫʨʫʻ ʂɸʊ ʽ ɻʇʆ (ʟʘ ʥʠʟʴʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ 
ʧʝʨʦʢʩʠʜ ʚʦʜʥʶ ʟʥʝʰʢʦʜʞʫʻʪʴʩʷ ɻʇʆ, ʘʢʪʠʚʥʽʩʪʴ ʷʢʦʾ ʟʨʦʩʪʘʻ ʚʧʨʦʜʦʚʞ 
ʜʦʩʣʽʜʫ). ɿʘ ʜʽʾ ɻʍʅ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 10 ʤʛ/ʣ ʚʽʜʙʫʚʘʶʪʴʩʷ ʙʽʣʴʰ ʚʠʨʘʞʝʥʽ 
ʥʝʛʘʪʠʚʥʽ ʟʤʽʥʠ ʫ ʩʠʩʪʝʤʽ ʇʆʃïɸʆʉ ʩʽʤôʷʥʠʢʽʚ ʧʽʚʥʽʚ. ʊʘʢ, ʥʘ 14-ʪʫ ʜʦʙʫ 
ʜʦʩʣʽʜʫ ʥʘ ʪʣʽ ʟʨʦʩʪʘʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʉʆɼ, ʘʢʪʠʚʥʽʩʪʴ ʂɸʊ ʽ ɻʇʆ ʧʦʥʠʞʫʶʪʴʩʷ, 
ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʫʰʢʦʜʞʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʬʝʨʤʝʥʪʫ ʰʣʷʭʦʤ ʽʥʽʮʽʘʮʽʾ 
ʦʢʩʠʜʘʪʠʚʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʙʽʣʢʽʚ; ʧʨʦ ʽʥʘʢʪʠʚʘʮʽʶ (ʧʝʨʝʭʦʧʣʝʥʥʷ) ʽʦʥʽʚ Fe ʪʘ Se, 
ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʘʢʪʠʚʥʦʛʦ ʮʝʥʪʨʫ ʢʘʪʘʣʘʟʠ ʽ ʛʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʠ 
ʚʽʜʧʦʚʽʜʥʦ; ʧʨʦ ʧʦʨʫʰʝʥʥʷ ʝʢʩʧʨʝʩʽʾ ʮʠʭ ʬʝʨʤʝʥʪʽʚ; ʧʨʦ ʟʤʝʥʰʝʥʥʷ ʧʫʣʫ 
ʚʽʜʥʦʚʣʝʥʦʛʦ ʛʣʫʪʘʪʽʦʥʫ, ʷʢʠʡ ʧʦʪʨʽʙʥʠʡ ʜʣʷ ʥʦʨʤʘʣʴʥʦʾ ʨʦʙʦʪʠ ɻʇʆ. 
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ʆʎɯʅʂɸ ʌʋʅʂʎɯʆʅɸʃʔʅʆɻʆ ʉʊɸʅʋ ʌʆʊʆʉʀʅʊɽʊʀʏʅʆɻʆ 
ɸʇɸʈɸʊʋ ʈʆʉʃʀʅ ɺʀʉʆʂʆɻɯʈʅʆɻʆ ɺʀɼʋ GENTIANA LUTEA L.  
ɿɸ ɼʆʇʆʄʆɻʆʖ ɯʅɼʋʂʎɯɰ ʌʃʋʆʈɽʉʎɽʅʎɯɰ ʍʃʆʈʆʌɯʃʋ 

ɻʨʠʮʘʢ ʃ.ʈ., ɻʝʨʮ ɸ.ɯ., ɼʨʦʙʠʢ ʅ.ʄ. 
ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ 

ʈʦʩʣʠʥʥʠʡ ʩʚʽʪ ʚʠʩʦʢʦʛʽʨôʷ ʨʦʟʛʣʷʜʘʶʪʴ ʷʢ ʤʦʜʝʣʴ ʜʣʷ ʟôʷʩʫʚʘʥʥʷ 
ʟʘʛʘʣʴʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʧʨʦʮʝʩʫ ʘʜʘʧʪʘʮʽʾ ʦʨʛʘʥʽʟʤʽʚ ʜʦ ʝʢʩʪʨʝʤʘʣʴʥʠʭ 
ʫʤʦʚ ʽʩʥʫʚʘʥʥʷ ʪʘʢʠʭ ʷʢ: ʢʦʨʦʪʢʦʛʦ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ, ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, 
ʚʠʩʦʢʦʾ ʯʘʩʪʢʠ ʩʠʥʴʦ-ʬʽʦʣʝʪʦʚʠʭ ʭʚʠʣʴ ʫ ʩʧʝʢʪʨʘʣʴʥʦʤʫ ʩʢʣʘʜʽ ʩʦʥʷʯʥʦʾ 
ʨʘʜʽʘʮʽʾ, ʟʤʽʥʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʨʷʤʦʛʦ ʪʘ ʨʦʟʩʽʷʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʪʦʱʦ. 
ʉʘʤʝ ʮʽ ʯʠʥʥʠʢʠ ʟʫʤʦʚʣʶʶʪʴ ʚʠʥʠʢʥʝʥʥʷ ʫ ʚʠʩʦʢʦʛʽʨʥʠʭ ʨʦʩʣʠʥ ʧʝʚʥʠʭ 
ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʤʽʥ, ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ ʡ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ. 
ɼʦʩʣʽʜʞʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʘʩʠʤʽʣʷʮʽʡʥʦʛʦ ʘʧʘʨʘʪʫ ʜʦʟʚʦʣʷʻ 
ʥʘʙʣʠʟʠʪʠʩʷ ʜʦ ʨʦʟʫʤʽʥʥʷ ʟʘʛʘʣʴʥʦʾ ʩʪʨʘʪʝʛʽʾ ʚʠʞʠʚʘʥʥʷ ʚʠʜʽʚ ʫ 
ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʫʤʦʚʘʭ.  

ɼʦ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʽʥʜʠʢʘʪʦʨʽʚ ʩʪʘʥʫ ʨʦʩʣʠʥ ʥʘʣʝʞʠʪʴ ʟʤʽʥʘ 
ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʝʨʚʠʥʥʠʭ ʧʨʦʮʝʩʽʚ ʬʦʪʦʩʠʥʪʝʟʫ. ɿʥʘʯʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ 
ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʚʘʞʣʠʚʽʩʪʶ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʾ ʬʫʥʢʮʽʾ ʫ ʞʠʪʪʽ ʨʦʩʣʠʥʠ, ʪʘʢ ʽ 
ʚʠʩʦʢʦʶ ʯʫʪʣʠʚʽʩʪʶ ʘʩʠʤʽʣʷʮʽʡʥʦʛʦ ʘʧʘʨʘʪʫ ʜʦ ʫʰʢʦʜʞʫʶʯʠʭ ʚʧʣʠʚʽʚ. 
ʇʦʨʫʰʝʥʥʷ ʚ ʧʝʨʚʠʥʥʠʭ ʧʨʦʮʝʩʘʭ ʬʦʪʦʩʠʥʪʝʟʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʟʥʘʯʘʶʪʴʩʷ 
ʥʘ ʟʤʽʥʽ ʬʣʫʦʨʝʩʮʝʥʮʽʾ ʭʣʦʨʦʬʽʣʫ ʘ ʽ ʟôʷʚʣʷʶʪʴʩʷ ʟʘʜʦʚʛʦ ʜʦ ʚʠʜʠʤʠʭ 
ʧʦʛʽʨʰʝʥʴ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʨʦʩʣʠʥ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʧʦʛʣʠʥʫʪʘ 
ʩʚʽʪʣʦʚʘ ʝʥʝʨʛʽʷ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʬʦʪʦʩʠʥʪʝʟʫ, ʨʦʟʩʽʶʻʪʴʩʷ ʯʝʨʝʟ 
ʚʠʜʽʣʝʥʥʷ ʪʝʧʣʘ ʽ ʨʝ-ʝʤʽʩʽʶ ʤʘʣʠʭ, ʘʣʝ ʜʽʘʛʥʦʩʪʠʯʥʦ ʚʘʞʣʠʚʠʭ ʜʦʟ ʧʦʛʣʠʥʫʪʦʛʦ 
ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʫ ʚʠʛʣʷʜʽ ʩʚʽʪʣʦʚʠʭ ʭʚʠʣʴ ʯʝʨʚʦʥʦʛʦ ʪʘ ʽʥʬʨʘʯʝʨʚʦʥʦʛʦ 
ʜʽʘʧʘʟʦʥʽʚ. ʊʘʢʘ ʨʝ-ʝʤʽʩʽʷ ʩʚʽʪʣʘ, ʷʢʫ ʥʘʟʠʚʘʶʪʴ ʽʥʜʫʢʮʽʻʶ ʬʣʫʦʨʝʩʮʝʥʮʽʾ 
ʭʣʦʨʦʬʽʣʫ (ɯʌʍ), ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʩʫʯʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ 
ʬʦʪʦʩʠʥʪʝʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʦʩʢʽʣʴʢʠ ʻ ʜʽʻʚʠʤ ʤʝʪʦʜʦʤ ʚʠʟʥʘʯʝʥʥʷ 
ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʨʦʩʣʠʥʥʠʭ ʦʙ'ʻʢʪʽʚ [3]. ɺʠʭʦʜʷʯʠ ʽʟ ʚʠʱʝ ʟʘʟʥʘʯʝʥʦʛʦ, 
ʤʝʪʘ ʨʦʙʦʪʠ ʧʦʣʷʛʘʣʘ ʫ ʜʦʩʣʽʜʞʝʥʽ ʟʤʽʥ ʧʘʨʘʤʝʪʨʽʚ ɯʌʍ ʨʦʩʣʠʥ ʚʠʩʦʢʦʛʽʨʥʦʛʦ 
ʚʠʜʫ Gentiana lutea L. ʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ ʦʩʚʽʪʣʝʥʥʷ ʪʘ ʩʪʘʥʫ ʦʚʦʜʥʝʥʦʩʪʽ 
ʪʢʘʥʠʥ ʣʠʩʪʢʦʚʦʾ ʧʣʘʩʪʠʥʢʠ.  

ʌʣʫʦʨʝʩʮʝʥʮʽʶ ʭʣʦʨʦʬʽʣʫ ʚʠʟʥʘʯʘʣʠ ʫ ʩʚʽʪʣʦʘʜʘʧʪʦʚʘʥʠʭ ʣʠʩʪʢʘʭ 
ʨʦʩʣʠʥ G. lutea (ʛ. ʇʦʞʠʞʝʚʩʴʢʘ, ʭʨʝʙʝʪ ʏʦʨʥʦʛʦʨʘ, ʅʘʜʚʽʨʥʷʥʩʴʢʠʡ ʨ-ʥ, ɯʚʘʥʦ-
ʌʨʘʥʢʽʚʩʴʢʘ ʦʙʣ., 1450-1455 ʤ ʥ.ʨ.ʤ, 48Á09ô196ôô N, 024Á31ô935ôô E) ʟʘ 
ʜʦʧʦʤʦʛʦʶ PAM ʬʣʫʦʨʠʤʝʪʨʘ MultispeQ, ʱʦ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʧʦʨʪʘʪʠʚʥʠʡ 
ʬʣʫʦʨʠʤʝʪʨ ʽ ʭʣʦʨʦʬʽʣʦʤʝʪʨ, ʽʥʪʝʛʨʦʚʘʥʠʡ ʫ ʧʣʘʪʬʦʨʤʫ PhotosynQ [2]. ɯʍʌ 
ʜʦʩʣʽʜʞʫʚʘʣʠ ʥʝ ʤʝʥʰ ʥʽʞ ʫ 10 ʨʦʩʣʠʥ ʟʘ ʫʤʦʚ: 1) ʜʦʩʪʘʪʥʴʦ ʟʚʦʣʦʞʝʥʦʛʦ 
ˇʨʫʥʪʫ, ʚʨʽʚʥʦʚʘʞʝʥʦʛʦ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ ʫ ʨʦʩʣʠʥ; 2) ʯʘʩʪʢʦʚʦʛʦ ʟʥʝʚʦʜʥʝʥʥʷ, 
ʩʧʨʠʯʠʥʝʥʦʛʦ ʨʦʟʨʠʭʣʝʥʥʷʤ ˇʨʫʥʪʫ ʥʘʚʢʦʣʦ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʦʩʦʙʠʥ ʽ, ʷʢ 
ʥʘʩʣʽʜʦʢ, ʧʦʨʫʰʝʥʥʷʤ ʾʾ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ɺʠʟʥʘʯʘʣʠ ʪʘʢʽ ʧʘʨʘʤʝʪʨʠ ɯʌʍ: Fʦ' ï 
ʤʽʥʽʤʘʣʴʥʠʡ ʨʽʚʝʥʴ ʬʣʫʦʨʝʩʮʝʥʮʽʾ ʘʜʘʧʪʦʚʘʥʠʭ ʜʦ ʩʚʽʪʣʘ ʣʠʩʪʢʽʚ; Fm' ï 
ʤʘʢʩʠʤʘʣʴʥʠʡ ʨʽʚʝʥʴ ʬʣʫʦʨʝʩʮʝʥʮʽʾ ʘʜʘʧʪʦʚʘʥʠʭ ʜʦ ʩʚʽʪʣʘ ʣʠʩʪʢʽʚ; ʌPSII ï 
ʝʬʝʢʪʠʚʥʠʡ ʢʚʘʥʪʦʚʠʡ ʚʠʭʽʜ ʬʦʪʦʩʠʩʪʝʤʠ ɯɯ (ʌʉ ɯɯ); Fv'/Fm' ï ʝʬʝʢʪʠʚʥʽʩʪʴ 
çʚʽʜʢʨʠʪʠʭè ʨʝʘʢʮʽʡʥʠʭ ʮʝʥʪʨʽʚ (ʈʎ) ʥʘ ʩʚʽʪʣʽ; NPQt ï ʨʽʚʝʥʴ ʥʝʬʦʪʦʭʽʤʽʯʥʦʛʦ 
ʛʘʩʽʥʥʷ; Fs ï ʩʪʘʮʽʦʥʘʨʥʠʡ ʨʽʚʝʥʴ ʬʣʫʦʨʝʩʮʝʥʮʽʾ; qL ï ʯʘʩʪʢʘ ʈʎ ʌʉ II, ʱʦ 
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ʟʥʘʭʦʜʷʪʴʩʷ ʫ çʚʽʜʢʨʠʪʦʤʫ ʩʪʘʥʽè; הNO ï ʯʘʩʪʢʘ ʩʚʽʪʣʘ, ʱʦ ʦʪʨʠʤʫʻʪʴʩʷ 
ʨʦʩʣʠʥʦʶ, ʢʦʪʨʘ ʚʪʨʘʯʘʻʪʴʩʷ ʯʝʨʝʟ ʥʝʨʝʛʫʣʴʦʚʘʥʽ ʧʨʦʮʝʩʠ, ʧʦʙʽʯʥʽ 
ʧʨʦʜʫʢʪʠ ʷʢʠʭ ʽʥʛʽʙʫʶʪʴ ʬʦʪʦʩʠʥʪʝʟ ʘʙʦ ʻ ʰʢʽʜʣʠʚʠʤʠ; הNPQ ï ʯʘʩʪʢʘ ʩʚʽʪʣʘ, 
ʱʦ ʦʪʨʠʤʫʻʪʴʩʷ ʨʦʩʣʠʥʦʶ, ʘʣʝ ʨʦʟʩʽʶʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʪʝʧʣʘ ʯʝʨʝʟ 
ʥʝʬʦʪʦʭʽʤʽʯʥʝ ʛʘʩʽʥʥʷ; LEF ï ʣʽʥʽʡʥʠʡ ʝʣʝʢʪʨʦʥʥʠʡ ʪʨʘʥʩʧʦʨʪ ʫ ʤʝʞʘʭ 
ʩʚʽʪʣʦʟʙʠʨʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ (ʉʉʂ) ʌʉ ɯɯ; qP ï ʬʦʪʦʭʽʤʽʯʥʝ ʛʘʩʽʥʥʷ ʭʣʦʨʦʬʽʣʫ; 
Rfd ï ʽʥʜʝʢʩ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ. ʇʨʠ ʮʴʦʤʫ, ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʧʦʣʦʞʝʥʥʷ, ʱʦ ʩʫʤʘ 
ʢʚʘʥʪʦʚʠʭ ʚʠʭʦʜʽʚ ʪʨʴʦʭ ʦʩʥʦʚʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʨʝʘʣʽʟʘʮʽʾ 

ʝʥʝʨʛʽʾ ʢʚʘʥʪʽʚ ʩʚʽʪʣʘ ï ʌPSII, הNPQ  ̔הNO, ʜʦʨʽʚʥʶʻ ʦʜʠʥʠʮʽ [3]. ʇʘʨʘʤʝʪʨʠ ɯʌʍ 
ʦʜʥʽʻʾ ʨʦʩʣʠʥʠ ʚʠʟʥʘʯʘʣʠ ʷʢ ʩʝʨʝʜʥʴʦʘʨʠʬʤʝʪʠʯʥʝ ʾʾ 5 ʚʠʟʥʘʯʝʥʴ, ʘ ʧʦ ʚʠʙʽʨʮʽ 
ï ʚʢʘʟʫʚʘʣʠ ʫʩʝʨʝʜʥʝʥʽ ʜʘʥʽ ʟʽ ʩʪʘʥʜʘʨʪʥʠʤʠ ʚʽʜʭʠʣʝʥʥʷʤʠ. 

ɼʦ ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʦʮʽʥʠʪʠ ʨʦʙʦʪʫ 

ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ ʥʘʣʝʞʘʪʴ: ʌPSII, הNPQ ʽ הNO [3]. ɸʥʘʣʽʟ ʮʠʭ 
ʧʘʨʘʤʝʪʨʽʚ ʧʦʢʘʟʘʚ, ʱʦ ʚ ʫʤʦʚʘʭ ʚʠʩʦʢʦʾ ʽʥʩʦʣʷʮʽʾ ʪʘ ʚʨʽʚʥʦʚʘʞʝʥʦʛʦ ʚʦʜʥʦʛʦ 
ʙʘʣʘʥʩʫ ʫ ʨʦʩʣʠʥ çʚʽʜʢʨʠʪʠʤʠè ʻ ʣʠʰʝ 39 % ʈʎ, ʨʽʚʝʥʴ ʝʬʝʢʪʠʚʥʦʩʪʽ (Fv'/Fm') 
ʷʢʠʭ ʩʪʘʥʦʚʠʪʴ 91,3% ʚʽʜ ʟʘʛʘʣʴʥʦ ʧʨʠʡʥʷʪʦʛʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʷʢʝ 
Ó 0,8 [1]. ʇʨʠ ʮʴʦʤʫ ʣʠʰʝ 51 % ʧʦʛʣʠʥʫʪʦʾ ʝʥʝʨʛʽʾ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 
ʨʦʩʣʠʥʘʤʠ G. lutea ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʝʨʝʙʽʛʫ ʬʦʪʦʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ, ʨʝʰʪʘ ï 

ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ הNPQ ʪʘ הNO (ʪʘʙʣ. 1). ʇʦʢʘʟʥʠʢ Rfd ʥʝ ʧʝʨʝʚʠʱʫʻ 50% ʚʽʜ 
ʦʧʪʠʤʘʣʴʥʦʛʦ (> 2) ʜʣʷ ʨʦʩʣʠʥ ʟʥʘʯʝʥʥʷ. 

ʊʘʙʣʠʮʷ 1 
ʇʘʨʘʤʝʪʨʠ ʽʥʜʫʢʮʽʾ ʬʣʫʦʨʝʩʮʝʥʮʽʾ ʭʣʦʨʦʬʽʣʫ (ʫ ʚʽʜʥʦʩʥʠʭ ʦʜʠʥʠʮʷʭ) 

ʨʦʩʣʠʥ ʚʠʜʫ G. lutea ʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ ʦʩʚʽʪʣʝʥʦʩʪʽ ʪʘ ʦʚʦʜʥʝʥʦʩʪʽ ʪʢʘʥʠʥ 
ʣʠʩʪʢʦʚʦʾ ʧʣʘʩʪʠʥʢʠ, n = 10, x Ñ SD 
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ʇʦʨʫʰʝʥʥʷ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ ʨʦʩʣʠʥ ʚʞʝ ʯʝʨʝʟ 1 ʛʦʜʠʥʫ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ 

ʧʝʨʝʙʽʛʫ ʧʝʨʚʠʥʥʠʭ ʧʨʦʮʝʩʽʚ ʬʦʪʦʩʠʥʪʝʟʫ: ʫ 2,7 ʨʘʟʠ ʟʙʽʣʴʰʫʻʪʴʩʷ ʪʝʧʣʦʚʘ 
ʜʠʩʠʧʘʮʽʷ, ʟʥʠʞʫʻʪʴʩʷ ʫ 2,8 ʨʘʟʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʌʉ ɯɯ, ʫ 3 ʨʘʟʠ ʨʽʚʝʥʴ 
ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʈʎ ʪʘ ʫ 3,8 ʨʘʟʘ ï ʽʥʜʝʢʩ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ (Rfd). ʆʜʥʘʢ, 
ʯʘʩʪʢʘ çʚʽʜʢʨʠʪʠʭè ʈʎ ʟʨʦʩʪʘʻ ʫ 1,7 ʨʘʟʘ (ʟ 39% ʜʦ 65%), ʫ 1,8 ʨʘʟʘ 
ʟʙʽʣʴʰʫʻʪʴʩʷ ʣʽʥʽʡʥʠʡ ʝʣʝʢʪʨʦʥʥʠʡ ʪʨʘʥʩʧʦʨʪ ʫ ʤʝʞʘʭ ʉʉʂ, ʨʽʚʝʥʴ 
ʬʦʪʦʭʽʤʽʯʥʦʛʦ ʛʘʩʽʥʥʷ ʭʣʦʨʦʬʽʣʫ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʥʘ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ 
(0,68) (ʪʘʙʣ. 1). ʂʨʽʤ ʪʦʛʦ, ʚʽʜʦʤʦ, ʱʦ ʟʥʝʚʦʜʥʝʥʥʷ ʧʨʦʪʷʛʦʤ ʛʦʜʠʥʠ ʟʤʽʥʶʻ 
ʩʧʝʢʪʨʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʣʠʩʪʢʽʚ ʨʦʩʣʠʥ [2]. ʗʢ ʥʘʩʣʽʜʦʢ, ʟʥʠʞʫʻʪʴʩʷ ʧʦʢʘʟʥʠʢ 
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ʥʝ ʣʠʰʝ Fm', ʘʣʝ ʡ Fʦ' [2]. ʆʩʪʘʥʥʻ ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʨʽʚʝʥʴ 
Fʦ' ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʪʨʘʪ ʝʥʝʨʛʽʾ ʟʙʫʜʞʝʥʥʷ ʧʨʠ ʾʾ ʤʽʛʨʘʮʽʾ ʧʦ ʧʽʛʤʝʥʪʥʽʡ ʤʘʪʨʠʮʽ 
ʩʚʽʪʣʦʟʙʠʨʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ [3], ʘ ʟ ʽʥʰʦʛʦ, ʟʤʝʥʰʫʻʪʴʩʷ ʧʦʛʣʠʥʘʥʥʷ ʝʥʝʨʛʽʾ 
ʉʉʂ ʽ ʤʘʡʞʝ ʚʩʷ ʧʦʛʣʠʥʫʪʘ ʝʥʝʨʛʽʷ ʩʚʽʪʣʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ 
ʬʦʪʦʩʠʥʪʝʟʫ [4]. ʇʨʦʪʝ, ʫ ʟʥʝʚʦʜʥʝʥʠʭ ʨʦʩʣʠʥ G. lutea ʧʦʢʘʟʥʠʢ Fm' 
ʟʥʠʞʫʻʪʴʩʷ ʫ 4,7 ʨʘʟʘ, ʘ Fʦ' ï ʣʠʰʝ ʫ 1,9 ʨʘʟʘ, ʱʦ ʩʫʧʝʨʝʯʠʪʴ ʣʽʪʝʨʘʪʫʨʥʠʤ 
ʜʘʥʠʤ [2, 5] ʽ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʭʣʦʨʦʬʽʣʽʚ, ʷʢʽ ʥʝ ʙʝʨʫʪʴ 
ʫʯʘʩʪʴ ʫ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʤʫ ʧʝʨʝʥʦʩʽ ʝʥʝʨʛʽʾ ʥʘ ʨʝʘʢʮʽʡʥʽ ʮʝʥʪʨʠ. ʊʘʢʫ ʽʩʥʫʶʯʫ, 
ʥʘ ʧʝʨʰʠʡ ʧʦʛʣʷʜ, ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʣʽʪʝʨʘʪʫʨʥʠʤ ʜʘʥʠʤ 
ʧʨʦʷʩʥʶʶʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʋ. ʍʘʙʝʨʘ ʽʟ ʩʧʽʚʘʚʪʦʨʘʤʠ (2000). ɸʚʪʦʨʘʤʠ ʙʫʣʦ 
ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʨʽʤ ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ ʫʩʽʭ ʚʠʱʠʭ ʨʦʩʣʠʥ ʤʝʭʘʥʽʟʤʫ 
ʟʝʘʢʩʘʥʪʠʥ-ʟʘʣʝʞʥʦʾ ʜʠʩʠʧʘʮʽʾ ʝʥʝʨʛʽʾ, ʟʘ ʚʦʜʥʦʛʦ ʩʪʨʝʩʫ ʫ ʨʦʩʣʠʥ G. lutea 
ʘʢʪʠʚʽʟʫʻʪʴʩʷ ʱʝ ʡ ʤʝʭʘʥʽʟʤ ʪʝʧʣʦʚʦʾ ʜʠʩʠʧʘʮʽʾ ʚʣʘʩʪʠʚʠʡ ʜʣʷ 
ʧʦʡʢʽʣʦʛʽʜʨʠʯʥʠʭ ʘʚʪʦʪʨʦʬʥʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʟʦʢʨʝʤʘ ʍʘnthoria elegans (Link) Th. 
Fr. ʋ ʟʥʝʚʦʜʥʝʥʠʭ ʣʠʩʪʢʘʭ ʧʝʨʝʪʚʦʨʝʥʥʷ ʙʽʣʢʽʚ ʌʉ ɯɯ ʫ ʜʠʩʠʧʘʪʠʚʥʠʡ ʮʝʥʪʨ 
ʩʧʨʠʯʠʥʶʻ ʷʢ ʥʠʟʴʢʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʭʚʠʣʴ ʯʝʨʚʦʥʦʛʦ ʜʘʣʴʥʴʦʛʦ ʜʽʘʧʘʟʦʥʫ, ʪʘʢ ʽ 
ʚʠʩʦʢʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʙʽʣʦʛʦ ʩʚʽʪʣʘ. ʋ ʪʘʢʠʭ ʣʠʩʪʢʘʭ ʥʘʡʙʽʣʴʰ ʘʢʪʠʚʥʦ 
ʧʦʛʣʠʥʘʶʪʴ ʝʥʝʨʛʽʶ ʩʦʥʮʷ ʣʠʰʝ ʢʘʨʦʪʠʥʦʾʜʠ (ʉʘr), ʘ ʧʝʨʚʠʥʥʠʤ ʘʢʮʝʧʪʦʨʦʤ 
ʝʣʝʢʪʨʦʥʽʚ ʩʪʘʻ ʭʣʦʨʦʬʽʣ (Chl-), ʨʦʟʪʘʰʦʚʘʥʠʡ ʧʦʙʣʠʟʫ P680+, ʙʣʦʢʫʶʯʠ ʪʠʤ 
ʩʘʤʠʤ ʧʝʨʝʥʝʩʝʥʥʷ ʝʣʝʢʪʨʦʥʽʚ ʥʘ ʭʣʦʨʦʬʽʣ P680+ ʈʎ. ʎʝ ʟʘʧʫʩʢʘʻ ʤʝʭʘʥʽʟʤ 
ʮʠʢʣʽʯʥʦʛʦ ʦʢʠʩʣʝʥʥʷ Car- ʪʘ ʡʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ (Car+) ʟʘ ʫʯʘʩʪʽ Chl- ʚ ʤʝʞʘʭ 
ʉʉʂ ʌʉ ɯɯ ʪʘ ʩʧʨʠʯʠʥʶʻ ʧʨʠʧʠʥʝʥʥʷ ʪʨʘʥʩʧʦʨʪʫ ʝʣʝʢʪʨʦʥʽʚ ʤʽʞ ʌʉ ɯɯ ʽ ʌʉ ɯ [5]. 
ɿʘʬʽʢʩʦʚʘʥʝ ʥʘʤʠ ʟʙʽʣʴʰʝʥʥʷ ʧʦʢʘʟʥʠʢʫ LEF ʪʘ ʯʘʩʪʢʠ ʚʽʜʢʨʠʪʠʭ ʈʎ ʫ 
ʟʥʝʚʦʜʥʝʥʠʭ ʣʠʩʪʢʘʭ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʨʝʟʫʣʴʪʘʪʠ ʮʠʭ ʜʦʩʣʽʜʞʝʥʴ.  

ʆʪʞʝ, ʟʜʘʪʥʽʩʪʴ ʨʦʩʣʠʥ G. lutea ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʩʚʦʻ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 
ʟʘ ʤʽʥʽʤʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʪʝʥʮʽʘʣʫ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ 
ʜʦʟʚʦʣʷʻ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʩʪʨʘʪʝʛʽʷ ʘʜʘʧʪʘʮʽʾ ʮʴʦʛʦ ʚʠʜʫ ʜʦ ʫʤʦʚ 
ʚʠʩʦʢʦʛʽʨôʷ ʚʽʜʙʫʚʘʣʘʩʷ ʰʣʷʭʦʤ ʤʽʥʽʤʽʟʘʮʽʾ ʧʦʪʨʝʙ ʨʦʩʣʠʥ ʫ ʬʘʢʪʦʨʘʭ 
ʩʝʨʝʜʦʚʠʱʘ. ʂʨʽʤ ʪʦʛʦ, ʡʤʦʚʽʨʥʦ, ʧʦʻʜʥʘʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʟʝʘʢʩʘʥʪʠʥ-
ʟʘʣʝʞʥʦʾ ʜʠʩʠʧʘʮʽʾ ʝʥʝʨʛʽʾ ʪʘ ʮʠʢʣʽʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʝʣʝʢʪʨʦʥʽʚ ʫ ʤʝʞʘʭ 

ʈʎ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʫ 4,5 ʨʘʟʠ ʚʪʨʘʪʠ ʩʚʽʪʣʘ ʯʝʨʝʟ הNO ʫ ʟʥʝʚʦʜʥʝʥʠʭ 
ʣʠʩʪʘʭ ʨʦʩʣʠʥ G. lutea ʧʦʨ̔ʚʥʷʥʦ ʽʟ ʦʚʦʜʥʝʥʠʤʠ. ʎʝ ʥʝ ʣʠʰʝ ʟʘʭʠʱʘʻ 
ʘʩʠʤʽʣʷʮʽʡʥʠʡ ʘʧʘʨʘʪ ʚʽʜ ʬʦʪʦʜʝʢʩʪʨʫʢʮʽʾ, ʘʣʝ ʡ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ ʩʪʽʡʢʽʩʪʴ 
ʨʦʩʣʠʥ ʮʴʦʛʦ ʚʠʜʫ ʜʦ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʫʤʦʚ ʨʦʩʪʫ. 
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ʄɽʊɸɹʆʃɯʏʅɸ ɸʂʊʀɺʅɯʉʊʔ ʅɽʁʊʈʆʌɯʃɯɺ ʂʈʆɺɯ ʋ ʍɺʆʈʀʍ ʅɸ 
ɻʆʉʊʈʀʁ ɸʇɽʅɼʀʎʀʊ 

ʂʚʽʪʢʘ ʃ.ʆ., ʅʦʚʦʩʘʜ ʅ.ɺ. 
ɿʘʧʦʨʽʟʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʌʽʟʽʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ, ʱʦ ʧʨʦʪʽʢʘʶʪʴ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ, ʟʥʘʭʦʜʷʪʴ ʩʚʦʻ 
ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ ʢʣʽʪʠʥʥʦʤʫ ʤʝʪʘʙʦʣʽʟʤʽ. ʆʩʦʙʣʠʚʦ ʪʦʥʢʦ ʨʝʘʛʫʶʪʴ ʥʘ 
ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʽ ʧʘʪʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʣʝʡʢʦʮʠʪʠ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ. ɺʘʞʣʠʚʠʤ 
ʧʦʢʘʟʥʠʢʦʤ ʧʨʠʨʦʜʥʦʾ ʥʝʩʧʝʮʠʬʽʯʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʻ 
ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʥʝʡʪʨʦʬʽʣʽʚ. ɸʢʪʠʚʥʽʩʪʴ ʾʭ ʤʽʢʨʦʙʽʮʠʜʥʦʾ ʩʠʩʪʝʤʠ 
ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʤʽʩʪʦʤ ʣʽʟʦʩʦʤʘʣʴʥʠʭ ʩʪʨʫʢʪʫʨ. ʉʪʘʥʫ ʤʽʢʨʦʙʽʮʠʜʥʽʡ ʩʠʩʪʝʤʽ 
ʣʝʡʢʦʮʠʪʽʚ ʧʨʠ ʛʦʩʪʨʦʤʫ ʘʧʝʥʜʠʮʠʪʽ ʧʨʠʜʽʣʝʥʦ ʥʝʜʦʩʪʘʪʥʴʦ ʫʚʘʛʠ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʤʽʻʣʦʧʝʨʦʢʩʠʜʘʟʠ (ʄʇʆ) ʪʘ 
ʨʽʚʥʷ ʢʘʪʽʦʥʥʠʭ ʙʽʣʢʽʚ (ʂɹ) ʫ ʥʝʡʪʨʦʬʽʣʘʭ ʢʨʦʚʽ ʯʦʣʦʚʽʢʽʚ ï ʤʝʰʢʘʥʮʽʚ  
ʤ. ɿʘʧʦʨʽʞʞʷ, ʭʚʦʨʠʭ ʥʘ ʛʦʩʪʨʠʡ ʘʧʝʥʜʠʮʠʪ. 

ɺʧʨʦʜʦʚʞ ʚʝʨʝʩʥʷ-ʪʨʘʚʥʷ 2017-2018 ʨʦʢʽʚ ʥʘ ʙʘʟʽ ʣʽʢʘʨʥʽ ʄʦʪʦʨ ʉʽʯ 
ʤ. ɿʘʧʦʨʽʞʞʷ ʪʘ ʢʘʬʝʜʨʠ ʬʽʟʽʦʣʦʛʽʾ, ʽʤʫʥʦʣʦʛʽʾ ʽ ʙʽʦʭʽʤʽʾ ʟ ʢʫʨʩʦʤ 
ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʪʘ ʤʝʜʠʮʠʥʠ ɿʅʋ ʧʨʦʚʦʜʠʣʦʩʷ ʜʦʩʣʽʜʞʝʥʥʷ ʢʨʦʚʽ 
ʯʦʣʦʚʽʢʽʚ, ʭʚʦʨʠʭ ʥʘ ʛʦʩʪʨʠʡ ʘʧʝʥʜʠʮʠʪ. ɺʽʢ ʭʚʦʨʠʭ ʫ ʩʝʨʝʜʥʴʦʤʫ ʩʢʣʘʚ  
30 ʨʦʢʽʚ. ʍʚʦʨʽ ʙʫʣʠ ʧʦʜʽʣʝʥʥʽ ʥʘ 2 ʛʨʫʧʠ: 1 ï ʯʦʣʦʚʽʢʠ, ʭʚʦʨʽ ʥʘ ʛʦʩʪʨʠʡ 
ʘʧʝʥʜʠʮʠʪ ʜʦ ʦʧʝʨʘʮʽʾ; 2 ï ʯʦʣʦʚʽʢʠ, ʯʝʨʝʟ ʜʚʘ ʪʠʞʥʽ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ. 
ʂʦʥʪʨʦʣʴ ʩʢʣʘʣʠ ʫʤʦʚʥʦ ʟʜʦʨʦʚʽ ʯʦʣʦʚʽʢʠ. 

ɸʢʪʠʚʥʽʩʪʴ ʄʇʆ ʦʮʽʥʶʚʘʣʘʩʴ ʟʘ ʤʝʪʦʜʦʤ ɻʨʝʭʝʤʘ-ʂʥʦʣʣʷ, ʘ ʨʽʚʝʥʴ 
ʂɹ ʤʝʪʦʜʦʤ ʐʫʙʽʯʘ. ɼʦʩʣʽʜʞʫʚʘʥʽ ʢʣʽʪʠʥʠ ʙʫʣʠ ʨʦʟʜʽʣʝʥʽ ʥʘ 4 ʛʨʫʧʠ 
ʢʣʽʪʠʥʠ, ʜʝ ʙʫʣʘ ʚʽʜʩʫʪʥʷ ʘʢʪʠʚʥʽʩʪʴ ʄʇʆ, ʥʠʟʴʢʘ, ʩʝʨʝʜʥʷ ʪʘ ʚʠʩʦʢʘ 
ʘʢʪʠʚʥʽʩʪʴ ʄʇʆ. ɸʥʘʣʦʛʽʯʥʦ ʦʮʽʥʶʚʘʚʩʷ ʨʽʚʝʥʴ ʢʘʪʽʦʥʥʠʭ ʙʽʣʢʽʚ ʟʘ 
ʫʪʚʦʨʝʥʥʷʤ ʩʧʝʮʠʬʽʯʥʠʭ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʚʢʣʶʯʝʥʴ ʩʠʥʴʦʛʦ ʢʦʣʴʦʨʫ ʟʘ 
ʤʝʪʦʜʠʢʦʶ ʟ ʙʨʦʤʬʝʥʦʣʦʚʠʤ ʩʠʥʽʤ [1]. 

ʗʢ ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʘʢʪʠʚʥʽʩʪʴ ʄʇʆ ʫ ʯʦʣʦʚʽʢʽʚ, ʭʚʦʨʠʭ 
ʥʘ ʛʦʩʪʨʠʡ ʘʧʝʥʜʠʮʠʪ, ʜʦ ʦʧʝʨʘʮʽʾ ʩʢʣʘʜʘʻ 107,5 Ñ 1,607 ʫ.ʦ., ʱʦ ʥʘ 39% ʥʠʞʯʝ 
ʟʘ ʢʦʥʪʨʦʣʴ. ʏʝʨʝʟ ʜʚʘ ʪʠʞʥʽ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ ʘʢʪʠʚʥʽʩʪʴ ʄʇʆ ʧʦʚʝʨʪʘʻʪʴʩʷ ʜʦ 
ʧʦʢʘʟʥʠʢʘ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (175,50 Ñ 1,276 ʫ.ʦ., ʨ<0,001). ʈʽʚʝʥʴ ʢʘʪʽʦʥʥʠʭ 
ʙʽʣʢʽʚ ʧʨʠ ʛʦʩʪʨʦʤʫ ʘʧʝʥʜʠʮʠʪʽ ʟʥʠʞʫʻʪʴʩʷ ʥʘ 36 % ʽ ʩʢʣʘʜʘʻ 105,9 Ñ 0,912 ʫ.ʦ. 
ʧʨʠ 165,8 Ñ 3,382 ʫ.ʦ. ʫ ʢʦʥʪʨʦʣʽ. ʇʽʩʣʷ ʦʧʝʨʘʮʽʾ ʾʭ ʨʽʚʝʥʴ ʧʽʜʚʠʱʫʻʪʴʩʷ ʜʦ  
126,6 Ñ 1,926 ʫ.ʦ., ʧʨʦʪʝ ʥʝ ʜʦʩʷʛʘʻ ʢʦʥʪʨʦʣʴʥʠʭ ʟʥʘʯʝʥʴ (ʨ<0,001). ʎʝ 
ʩʚʽʜʯʠʪʴ ʧʨʦ ʫʯʘʩʪʴ ʢʠʩʝʥʴʟʘʣʝʞʥʦʾ ʪʘ ʢʠʩʝʥʴʥʝʟʘʣʝʞʥʦʾ ʤʝʪʘʙʦʣʽʯʥʠʭ ʩʠʩʪʝʤ 
ʥʝʡʪʨʦʬʽʣʽʚ ʫ ʟʘʧʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʛʦʩʪʨʦʛʦ ʘʧʝʥʜʠʮʠʪʫ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʤʽʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʥʝʡʪʨʦʬʽʣʽʚ ʫ ʚʠʛʣʷʜʽ 
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ʟʥʠʞʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʄʇʆ ʪʘ ʂɹ, ʩʚʽʜʯʠʪʴ ʧʨʦ ʛʽʧʝʨʘʢʪʠʚʘʮʽʶ 
ʮʠʨʢʫʣʶʶʯʠʭ ʥʝʡʪʨʦʬʽʣʽʚ ʟʽ ʟʤʝʥʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʛʨʘʥʫʣ. ʊʘʢʽ ʧʦʢʘʟʥʠʢʠ 
ʚʢʘʟʫʶʪʴ ʥʘ ʜʝʛʨʘʥʫʣʷʮʽʶ ʥʝʡʪʨʦʬʽʣʽʚ ʚ ʩʠʩʪʝʤʥʠʡ ʢʨʦʚʦʪʽʢ, ʥʘʩʣʽʜʢʦʤ ʯʦʛʦ ʻ 
ʟʥʠʞʝʥʥʷ ʙʘʢʪʝʨʠʮʠʜʥʦʾ ʽ ʬʘʛʦʮʠʪʘʨʥʦʾ ʬʫʥʢʮʽʾ ʢʣʽʪʠʥ ʱʝ ʜʦ ʚʠʭʦʜʫ ʫ ʚʦʛʥʠʱʝ 
ʟʘʧʘʣʝʥʥʷ [2]. 

ʎʝ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ ʟʤʽʥ ʩʪʫʧʝʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 
ʩʧʝʮʠʬʽʯʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʥʝʡʪʨʦʬʽʣʽʚ. ʊʘʢ, ʢʽʣʴʢʽʩʪʴ ʥʝʡʪʨʦʬʽʣʽʚ ʽʟ 
ʩʣʘʙʢʦʧʦʟʠʪʠʚʥʦʶ ʨʝʘʢʮʽʶ ʥʘ ʄʇʆ ʧʨʠ ʟʘʭʚʦʨʶʚʘʥʥʽ ʙʫʣʘ ʜʫʞʝ ʚʠʩʦʢʦʶ ʽ 
ʩʢʣʘʜʘʣʘ 91,1 Ñ 0,971%, ʧʝʨʝʚʠʱʫʶʯʠ ʫ 3 ʨʘʟʠ ʧʦʢʘʟʥʠʢʠ ʯʦʣʦʚʽʢʽʚ ʧʽʩʣʷ 
ʣʽʢʫʚʘʥʥʷ (29,1 Ñ 0,687%) (ʨ<0,001). ʅʝʡʪʨʦʬʽʣʽʚ ʽʟ ʧʦʤʽʨʥʦʶ ʢʽʣʴʢʽʩʪʶ 
ʛʨʘʥʫʣ ʪʘ ʟ ʙʘʛʘʪʦʯʠʩʝʣʴʥʠʤʠ ʛʨʘʥʫʣʘʤʠ ʙʫʣʦ ʜʫʞʝ ʤʘʣʦ ï 5 Ñ 0,76 ʪʘ  
2,2 Ñ 0,416% ʚʽʜʧʦʚʽʜʥʦ. ʊʘʢʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʣʽʪʠʥ ʽʟ ʟʥʘʯʥʠʤ ʧʽʜʚʠʱʝʥʥʷʤ 
ʥʝʡʪʨʦʬʽʣʽʚ ʽʟ ʩʣʘʙʢʦʧʦʟʠʪʠʚʥʦʶ ʨʝʘʢʮʽʶ ʥʘ ʄʇʆ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ 
ʘʢʪʠʚʥʠʡ ʟʘʧʘʣʴʥʠʡ ʧʨʦʮʝʩ, ʧʨʠ ʷʢʦʤʫ ʥʝʡʪʨʦʬʽʣʠ ʚʠʢʠʜʘʶʪʴ ʚʤʽʩʪ ʩʚʦʾʭ 
ʛʨʘʥʫʣ ʫ ʦʪʦʯʫʶʯʝ ʩʝʨʝʜʦʚʠʱʝ [3].  

ɸʥʘʣʦʛʽʯʥʽ ʟʤʽʥʠ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʽ ʟʘ ʩʪʫʧʝʥʝʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 
ʩʧʝʮʠʬʽʯʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʥʝʡʪʨʦʬʽʣʽʚ ʥʘ ʂɹ. ʇʨʠ ʛʦʩʪʨʦʤʫ ʘʧʝʥʜʠʮʠʪʽ ʥʘ 
ʧʦʯʘʪʢʫ ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥ ʙʫʣʘ ʽʟ ʩʣʘʙʢʦʧʦʟʠʪʠʚʥʦʶ 
ʨʝʘʢʮʽʶ, ʷʢʘ ʩʢʣʘʜʘʣʘ 93,9 Ñ 0,657%. ʇʽʩʣʷ ʣʽʢʫʚʘʥʥʷ ʾʭ ʢʽʣʴʢʽʩʪʴ ʟʥʠʞʫʚʘʣʘʩʷ, 
ʘʣʝ ʥʝ ʪʘʢ ʩʫʪʪʻʚʦ, ʷʢ ʽʟ ʄʇʆ ï ʚʩʴʦʛʦ ʥʘ 16,5%. ɺʽʜʧʦʚʽʜʥʦ ʥʝ ʟʥʘʯʥʦ 
ʟʨʦʩʪʘʣʘ ʢʽʣʴʢʽʩʪʴ ʥʝʡʪʨʦʬʽʣʽʚ ʽʟ ʧʦʤʽʨʥʦʶ ʢʽʣʴʢʽʩʪʶ ʛʨʘʥʫʣ ʪʘ ʽʟ 
ʙʘʛʘʪʦʯʠʩʝʣʴʥʠʤʠ ʛʨʘʥʫʣʘʤʠ ʽʟ ʂɹ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʨʦʜʦʚʞʝʥʥʷ ʫʯʘʩʪʽ 
ʢʠʩʝʥʴʥʝʟʘʣʝʞʥʦʾ ʤʝʪʘʙʦʣʽʯʥʦʾ ʩʠʩʪʝʤʠ ʫ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ, 
ʚʥʘʩʣʽʜʦʢ ʜʝʩʪʨʫʢʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʦʧʝʨʘʮʽʡʥʫ ʪʨʘʚʤʫ.  

ʇʨʠ ʛʦʩʪʨʦʤʫ ʘʧʝʥʜʠʮʠʪʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʄʇʆ-  ʪʘ 
ʂɹ-ʧʦʟʠʪʠʚʥʠʭ ʥʝʡʪʨʦʬʽʣʽʚ. ʋ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʢʽʣʴʢʽʩʪʴ  ʄʇʆ-ʧʦʟʠʪʠʚʥʠʭ 
ʥʝʡʪʨʦʬʽʣʽʚ ʩʢʣʘʜʘʣʘ 85,85 Ñ 0,82%. ʇʨʠ ʛʦʩʪʨʦʤʫ ʘʧʝʥʜʠʮʠʪʽ ʾʭ ʢʽʣʴʢʽʩʪʴ 
ʟʨʦʩʪʘʣʘ ʥʘ 15%. ʇʽʩʣʷ ʣʽʢʫʚʘʥʥʷ ʢʽʣʴʢʽʩʪʴ ʄʇʆ-ʚʤʽʩʥʠʭ ʢʣʽʪʠʥ ʜʦʩʷʛʘʣʘ 99 Ñ 
0,298%. ɸʥʘʣʦʛʽʯʥʦ ʟʤʽʥʶʚʘʣʘʩʷ ʢʽʣʴʢʽʩʪʴ ʂɹ-ʧʦʟʠʪʠʚʥʠʭ ʢʣʽʪʠʥ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʟʘʧʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʛʦʩʪʨʦʛʦ ʘʧʝʥʜʠʮʠʪʫ ʙʝʨʝ ʫʯʘʩʪʴ 
ʢʠʩʝʥʴʟʘʣʝʞʥʘ ʪʘ ʢʠʩʝʥʴʥʝʟʘʣʝʞʥʘ ʤʝʪʘʙʦʣʽʯʥʘ ʩʠʩʪʝʤʘ ʥʝʡʪʨʦʬʽʣʽʚ. ʋ 
ʯʦʣʦʚʽʢʽʚ ʧʨʠ ʟʘʭʚʦʨʶʚʘʥʥʽ ʘʢʪʠʚʥʽʩʪʴ ʄʇʆ ʪʘ ʨʽʚʝʥʴ ʂɹ ʟʥʠʞʫʻʪʴʩʷ, ʧʨʦ ʱʦ 
ʩʚʽʜʯʠʪʴ ʛʽʧʝʨʘʢʪʠʚʘʮʽʷ ʮʠʨʢʫʣʶʶʯʠʭ ʥʝʡʪʨʦʬʽʣʽʚ ʟʽ ʟʤʝʥʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ 
ʛʨʘʥʫʣ. ʏʝʨʝʟ ʜʚʘ ʪʠʞʥʽ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ ʘʢʪʠʚʥʽʩʪʴ ʄʇʆ ʪʘ ʨʽʚʝʥʴ ʂɹ ʟʨʦʩʪʘʻ.  

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 
1. ɾʘʚʦʨʦʥʦʢ ʊ.ɺ. ʈʝʜʦʢʩ-ʟʘʚʠʩʠʤʳʝ ʤʝʭʘʥʠʟʤʳ ʠʟʤʝʥʝʥʠʡ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 
ʩʚʦʡʩʪʚ ʥʝʡʪʨʦʬʠʣʦʚ ʧʨʠ ʦʩʪʨʦʤ ʚʦʩʧʘʣʝʥʠʠ ʠ ʦʢʠʩʣʠʪʝʣʴʥʦʤ ʩʪʨʝʩʩʝ : 
ʘʚʪʨʦʨʝʬ. ʜʠʩ. é ʢʘʥʜ. ʤʝʜ. ʥʘʫʢ : 14.03.03. ʊʦʤʩʢ, 2012. 82 ʩ. 

2. ɻʝʨʘʩʠʤʦʚ ʀ.ɻ. ʅʝʦʜʥʦʨʦʜʥʦʩʪʴ ʥʝʡʪʨʦʬʠʣʦʚ ʚ ʬʘʛʦʮʠʪʦʟʝ ʠ ʨʝʩʧʠʨʘʪʦʨʥʦʤ 
ʚʟʨʳʚʝ. ʂʣʠʥʠʯʝʩʢʘʷ ʣʘʙʦʨʘʪʦʨʥʘʷ ʜʽʘʛʥʦʩʪʠʢʘ. 2004. ˉ 6. ʉ. 34ï36. 

3. ʄʝʥʴʰʠʢʦʚ ɺ. ɺ. ʃʘʙʦʨʘʪʦʨʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʢʣʠʥʠʢʝ / ɺ.ɺ. 
ʄʝʥʴʰʠʢʦʚʘ ï ʄ.: ʄʝʜʠʮʠʥʘ, 1987. ï 368 ʩ. 
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ʂʠʨʠʯʝʥʢʦ ɺ.ʉ., ɺʦʣʢʦʚ ʈ.ɸ, ʏʝʨʝʚʘʪʦʚ ʆ.ɺ. 
ʏʝʨʥʽʚʝʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ʖʨʽʷ ʌʝʜʴʢʦʚʠʯʘ 

ʇʨʦʪʷʛʦʤ ʝʚʦʣʶʮʽʾ ʛʝʥʦʤʠ ʢʦʤʘʭ ʥʘʢʦʧʠʯʫʚʘʣʠ ʚʽʜʤʽʥʥʦʩʪʽ. ɯʟ 
ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ ʮʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʦʞʥʘ ʚʠʷʚʠʪʠ ʥʘ 
ʧʽʜʚʠʜʦʚʦʤʫ, ʘʙʦ, ʥʘʚʽʪʴ, ʧʦʧʫʣʷʮʽʡʥʦʤʫ ʨʽʚʥʷʭ [3]. ɺʠʜ Apis mellifera ʻ 
ʧʦʣʽʤʦʨʬʥʠʤ ʽ ʥʘʣʽʯʫʻ ʙʣʠʟʴʢʦ 30 ʧʽʜʚʠʜʽʚ, ʷʢʽ ʧʦʭʦʜʷʪʴ ʟ ɭʚʨʦʧʠ, ɸʬʨʠʢʠ ʪʘ 
ɸʟʽʾ, ʧʨʦʪʝ ʥʘ ʩʴʦʛʦʜʥʽ ʨʦʟʧʦʚʩʶʜʠʣʠʩʴ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ. ʇʦʪʽʢ ʛʝʥʽʚ ʤʽʞ ʮʠʤʠ 
ʧʽʜʚʠʜʘʤʠ ʽʥʦʜʽ ʧʝʨʝʨʠʚʘʚʩʷ ʟ ʫʪʚʦʨʝʥʥʷʤ ʛʝʦʛʨʘʬʽʯʥʠʭ ʨʘʩ, ʱʦ ʧʨʠʩʪʦʩʦʚʘʥʽ 
ʜʦ ʢʦʥʢʨʝʪʥʠʭ ʛʝʦʛʨʘʬʽʯʥʠʭ ʨʘʡʦʥʽʚ [5].  

ʋ ʟʚôʷʟʢʫ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʧʽʜʚʠʜʽʚ ʪʘ ʨʘʩ ʙʜʞʦʣʠ ʤʝʜʦʥʦʩʥʦʾ ʪʘ 
ʥʝʟʥʘʯʥʠʤʠ ʤʦʨʬʦ-ʘʥʘʪʦʤʽʯʥʠʤʠ ʚʽʜʤʽʥʥʦʩʪʷʤʠ ʤʽʞ ʥʠʤʠ ʚʠʥʠʢʘʶʪʴ 
ʪʨʫʜʥʦʱʽ ʫ ʚʥʫʪʨʽʰʥʴʦʚʠʜʦʚʽʡ ʩʠʩʪʝʤʘʪʠʮʽ Apis mellifera. ʅʘ ʩʴʦʛʦʜʥʽ ʜʣʷ 
ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʯʠʩʪʦʪʠ ʣʽʥʽʡ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʛʽʙʨʠʜʥʠʭ ʬʦʨʤ ʥʝʜʦʩʪʘʪʥʴʦ 
ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʣʠʰʝ ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʦʟʥʘʢʠ, ʘ ʥʝʦʙʭʽʜʥʦ ʟʘʣʫʯʘʪʠ 
ʤʦʣʝʢʫʣʷʨʥʽ ʤʘʨʢʝʨʠ [1]. ɿʦʢʨʝʤʘ, ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʛʝʦʛʨʘʬʽʯʥʦʛʦ 
ʧʦʰʠʨʝʥʥʷ ʧʽʜʚʠʜʽʚ ʙʜʞʦʣʠ ʤʝʜʦʥʦʩʥʦʾ ʟ-ʧʦʤʽʞ ʨʽʟʥʠʭ ʜʽʣʷʥʦʢ ʛʝʥʦʤʫ ʥʘʙʫʚ 
ʰʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʠʡ ʛʝʥ, ʷʢʠʡ ʢʦʜʫʻ ʧʝʨʰʫ 
ʩʫʙʦʜʠʥʠʮʶ ʮʠʪʦʭʨʦʤʦʢʩʠʜʘʟʠ (COI) (ʈʠʩʫʥʦʢ) [4]. 

ʄʘʪʝʨʽʘʣ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ ʙʫʚ ʦʪʨʠʤʘʥʠʡ ʟ ʩʝʣʝʢʮʽʡʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 
ɸʚʩʪʨʽʾ (Apm S2) ʪʘ ʟ ʤʘʪʢʦʚʠʚʽʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʦʙʣʘʩʪʽ 
ʋʢʨʘʾʥʠ (Apm ʉ2). ʆʢʨʽʤ ʪʦʛʦ, ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ 4 ʟʨʘʟʢʠ ʤʽʩʮʝʚʠʭ ʙʜʞʽʣ ʟ 
ʤ. ʏʝʨʥʽʚʮʽ, ʏʝʨʥʽʚʝʮʴʢʦʾ ʦʙʣʘʩʪʽ (Apm 9.5), ʩ. ɻʘʡʦʚʝ (Apm 14.1, Apm 63.2) ʪʘ 
ʤ. ɹʘʨ (Apm 58.2,), ɺʽʥʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ. 

ɿʘʛʘʣʴʥʫ ɼʅʂ ʝʢʩʪʨʘʛʫʚʘʣʠ ʟ ʪʽʣʘ ʙʜʞʦʣʠ ʟʘ ʩʪʘʥʜʘʨʪʥʠʤ ʧʨʦʪʦʢʦʣʦʤ. ʗʢ 
ʜʝʪʝʨʛʝʥʪ ʧʨʠ ʚʠʜʽʣʝʥʥʽ ɼʅʂ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʮʝʪʘʚʣʦʥ. ʇʦʣʽʤʝʨʥʽʩʪʴ ɼʅʂ 
ʧʝʨʝʚʽʨʷʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʬʦʨʝʟʫ ʚ 1% ʘʛʘʨʦʟʥʦʤʫ ʛʝʣʽ [2]. ɼʣʷ 
ʘʤʧʣʽʬʽʢʘʮʽʾ  ʧʦʚʪʦʨʶʚʘʥʦʾ ʜʽʣʷʥʢʠ COI ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʤʝʪʦʜ ʧʦʣʽʤʝʨʘʟʥʦʾ 
ʣʘʥʮʶʛʦʚʦʾ ʨʝʘʢʮʽʾ (ʇʃʈ).ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʇʃʈ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʘʡʤʝʨʠ 
RV1507 ʪʘ RV1508, ʱʦ ʢʦʤʧʣʝʤʝʥʪʘʨʥʽ ʜʦ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʥʘʤʠ ʜʽʣʷʥʢʠ 
(ʊʘʙʣʠʮʷ, ʨʠʩʫʥʦʢ). 

ʊʘʙʣʠʮʷ 
ʇʨʘʡʤʝʨʥʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʜʣʷ ʘʤʧʣʽʬʽʢʘʮʽʾ ʜʽʣʷʥʢʠ COI 

RV1507 5ô ï GATTTTGATTACTTCCTCCCTCAT ï 3ô 

RV1508 5ô ïGAATTTCAACAGTAATAAGAATCTGGA ï 3ô 

ʇʨʦʜʫʢʪʠ ʘʤʧʣʽʬʽʢʘʮʽʾ ʉʆɯ ʙʫʣʠ ʩʠʢʚʝʥʦʚʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ABIPrism 310 
(PEAppliedBiosystems, ʉʐɸ). ʆʙʨʦʙʢʫ ʪʘ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʥʫʢʣʝʦʪʠʜʥʠʭ 
ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʜʦʚʞʠʥʦʶ ʙʣʠʟʴʢʦ 500 ʥʧ ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʢʝʪʽʚ 
ʧʨʦʛʨʘʤ ʢʦʤʧôʶʪʝʨʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ Lasergene. ʉʠʢʚʝʥʦʚʘʥʽ ʟʨʘʟʢʠ ʙʫʣʠ 
ʪʘʢʦʞ ʧʦʨʽʚʥʷʥʽ ʽʟ ʛʦʤʦʣʦʛʽʯʥʠʤʠ ʜʽʣʷʥʢʘʤʠ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʠʭ ʛʝʥʦʤʽʚ ʨʽʟʥʠʭ 
ʧʽʜʚʠʜʽʚ Apis mellifera, ʥʘʷʚʥʠʤʠ ʫ ʤʽʞʥʘʨʦʞʥʽʡ ʙʘʟʽ ʜʘʥʠʭ GenBank 
(ʈʝʻʩʪʨʘʮʽʡʥʽ ʥʦʤʝʨʠ: A. m. ligustica - AY114458.1, A. m. mellifera - AY114459.1, 
A. m. carnica - AY114461.1, A. m.  macedonica - AY114473.1, A. m. sicula - 
AY114482.1). 
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ʇʦʨʽʚʥʷʥʥʷ ʟʨʘʟʢʽʚ ʟ ʩʝʣʝʢʮʽʡʥʠʭ ʛʦʩʧʦʜʘʨʩʪʚ ɸʚʩʪʨʽʾ (A. m. carnica) ʪʘ 

ɿʘʢʘʨʧʘʪʪʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʘʥʘʣʽʟʦʚʘʥʘ ʜʽʣʷʥʢʘ ʻ ʽʜʝʥʪʠʯʥʦʶ. ʂʨʽʤ ʪʦʛʦ, 
ʧʦʨʽʚʥʷʥʥʷ ʥʫʢʣʝʦʪʠʜʥʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʤʽʩʮʝʚʠʭ ʘʙʦʨʠʛʝʥʥʠʭ ʙʜʞʽʣ 
ʚʠʷʚʠʣʦ, ʱʦ ʜʚʘ ʟ ʯʦʪʠʨʴʦʭ ʜʦʩʣʽʜʞʝʥʠʭ ʟʨʘʟʢʽʚ (Apm 58.2, Apm 9.5) ʪʘʢʦʞ 
ʽʜʝʥʪʠʯʥʽ ʜʦ ʟʨʘʟʢʽʚ ʟ ʩʝʣʝʢʮʽʡʥʠʭ ʛʦʩʧʦʜʘʨʩʪʚ ʪʘ ʜʦ ʧʽʜʚʠʜʽʚ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ 
ʛʝʥʝʪʠʯʥʦʾ ʣʽʥʽʾ ʉ, ʚʟʷʪʠʭ ʟ GenBank. 

ɺ ʪʦʡ ʞʝ ʯʘʩ, ʜʚʘ ʽʥʰʽ ʟʨʘʟʢʠ ʤʘʶʪʴ ʫʥʽʢʘʣʴʥʽ ʪʦʯʢʦʚʽ ʤʫʪʘʮʽʾ, ʷʢʽ  
ʚʽʜʩʫʪʥʽ ʫ ʚʩʽʭ ʚʟʷʪʠʭ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʧʦʩʣʽʜʦʚʥʦʩʪʷʭ. ʊʘʢ, ʫ 
ʤʝʞʘʭ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʥʘʤʠ ʜʽʣʷʥʢʠ ʟʨʘʟʦʢ Apm 63.2 ʤʘʻ 1, ʘ ʟʨʘʟʦʢ Apm  
14.1 ï 2 ʪʦʯʢʦʚʽ ʤʫʪʘʮʽʾ. 

ʆʪʞʝ, ʫ ʧʦʧʫʣʷʮʽʾ ʫʢʨʘʾʥʩʴʢʠʭ ʙʜʞʽʣ ʚʠʷʚʣʝʥʦ ʥʝʚʽʜʦʤʽ ʬʦʨʤʠ, 
ʧʦʭʦʜʞʝʥʥʷ ʷʢʠʭ ʧʦʪʨʝʙʫʻ ʧʦʜʘʣʴʰʦʛʦ ʧʨʦʷʩʥʝʥʥʷ. ʅʘ ʟʘʛʘʣ, ʤʦʞʥʘ 
ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʝʚʦʣʶʮʽʷ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʜʽʣʷʥʢʠ COI ʚʽʜʙʫʚʘʣʘʩʴ ʧʦʨʽʚʥʷʥʦ 
ʧʦʚʽʣʴʥʦ. ʊʠʤ ʥʝ ʤʝʥʰ, ʜʘʥʫ ʜʽʣʷʥʢʫ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟ ʤʝʪʦʶ 
ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘʢʩʦʥʦʤʽʯʥʦʛʦ ʩʪʘʪʫʩʫ ʤʝʜʦʥʦʩʥʠʭ ʙʜʞʽʣ ʥʘ ʧʽʜʚʠʜʦʚʦʤʫ ʨʽʚʥʽ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 
1. ʀʣʴʷʩʦʚ ʈ.ɸ. ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʩʦʭʨʘʥʝʥʠʝ ʪʸʤʥʦʡʣʝʩʥʦʡ ʧʯʝʣʳ A. m. 
mellifera ʚ ʈʦʩʩʠʠ ʠ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ / ʈ.ɸ. ʀʣʴʷʩʦʚ, ɸ.ɺ. ʇʦʩʢʨʷʢʦʚ,  
ɸ.ɻ. ʅʠʢʦʣʝʥʢʦ // ɹʠʦʤʠʢʘ/Biomics. ï 2015. ï ʊʦʤ 7. ï ˉ 2. ï ʉ.121ï125. 

2. ʄʘʥʠʘʪʠʩ ʊ., ʌʨʠʯ ʕ., ʉʵʤʙʨʫʢ ɼʞ. ʄʝʪʦʜʳ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʥʞʝʥʝʨʠʠ. 
ʄʦʣʝʢʫʣʷʨʥʦʝ ʢʣʦʥʠʨʦʚʘʥʠʝ. ï 1984.  

3. ʐʘʨʢʦ ʌ.ʉ. ʇʦʨʷʜʦʢ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʭ ʛʝʥʦʚ ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʤʘʨʢʝʨ ʚ 
ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʘʩʝʢʦʤʳʭ / ʌ.ʉ. ʐʘʨʢʦ, ɸ.ɺ. ʅʝʜʦʣʫʞʢʦ,  
ʉ.ʄ. ʈʘʩʪʦʨʛʫʝʚ, ʉ.ɺ. ʎʳʛʘʥʢʦʚʘ, ɽ.ʉ. ɹʫʣʳʛʠʥʘ, ɸ.ɸ. ʇʦʣʠʣʦʚ, ɽ.ɹ. ʇʨʦʭʦʨʯʫʢ, 
ʂ.ɻ. ʉʢʨʷʙʠʥ // ɺʘʚʠʣʦʚʩʢʠʡ ʞʫʨʥʘʣ ʛʝʥʝʪʠʢʠ ʠ ʩʝʣʝʢʮʠʠ. ï 2017. ï ʊʦʤ.23. ï 
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ʈʆɿɺʀʊʆʂ ʆʂʉʀɼɸʊʀɺʅʆɻʆ ʉʊʈɽʉʋ ʊɸ ʉʊɸʅ ɸʅʊʀʆʂʉʀɼɸʊʅʆɰ 
ʉʀʉʊɽʄʀ ɺ ʊʂɸʅʀʅɸʍ ʄʀʐɽʁ ɿɸ ʋʄʆɺ ɸʉʎʀʊʆʋʊɺʆʈɽʅʅʗ 

ʂʣʦʥʦʚʩʴʢʠʡ ɸ.ʗ., ɼʦʣʽʰʥʽʡ ʆ.ɯ., ɹʫʨʜʠʣʶʢ ʅ.ɯ. 
ɼɺʅɿ çʇʨʠʢʘʨʧʘʪʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʘʩʠʣʷ ʉʪʝʬʘʥʠʢʘè 

ɺʘʞʣʠʚʦʶ ʧʨʦʙʣʝʤʦʶ ʛʽʙʨʠʜʦʤʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʻ ʨʦʟʨʦʙʢʘ ʤʘʩʦʚʦʛʦ 
ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ ʘʥʪʠʪʽʣ (ʄʂɸʊ), ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ  
ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʾ ʙʽʦʤʦʣʝʢʫʣ, ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʝʮʠʬʽʯʥʠʭ ʤʫʪʘʮʽʡ, 
ʝʢʩʧʨʝʩʽʶ ʛʝʥʽʚ, ʘʥʘʣʽʟ ʤʦʣʝʢʫʣʷʨʥʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʷʢʽ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ 
ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʣʽʪʠʥ ʚ ʥʦʨʤʽ ʪʘ ʧʨʠ ʧʘʪʦʣʦʛʽʾ [1, 3]. ɼʣʷ ʦʪʨʠʤʘʥʥʷ 
ʧʨʝʧʘʨʘʪʽʚ ʟ ʄʂɸʊ in vitro ʚ ʧʨʦʤʠʩʣʦʚʠʭ ʤʘʰʪʘʙʘʭ ʥʝʦʙʭʽʜʥʦ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ 
ʩʝʣʝʢʪʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʜʦʨʦʛʦʚʘʨʪʽʩʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʧʨʠ ʮʴʦʤʫ 
ʢʦʥʮʝʥʪʨʘʮʽʷ ʘʥʪʠʪʽʣ ʚ ʢʫʣʴʪʫʨʘʣʴʥʽʡ ʨʽʜʠʥʽ (ʩʝʣʝʢʪʠʚʥʝ ʩʝʨʝʜʦʚʠʱʝ ʨʦʩʪʫ 
ʛʽʙʨʠʜʦʤ) ʟʘʟʚʠʯʘʡ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 10 ʜʦ 100 ʤʢʛ/ʤʣ. ɸʣʴʪʝʨʥʘʪʠʚʥʠʤ ʤʝʪʦʜʦʤ 
ʢʽʣʴʢʽʩʥʦʛʦ ʪʘ ʷʢʽʩʥʦʛʦ ʦʪʨʠʤʘʥʥʷ ʩʧʝʮʠʬʽʯʥʠʭ ʘʥʪʠʪʽʣ ʻ ʢʫʣʴʪʠʚʫʚʘʥʥʷ 
ʛʽʙʨʠʜʦʤ in vivo [3]. ɺʽʜʦʤʦ, ʱʦ ʛʽʙʨʠʜʦʤʥʽ ʢʣʽʪʠʥʠ ʬʫʥʢʮʽʦʥʫʶʪʴ ʚ ʦʨʛʘʥʽʟʤʽ 
ʪʚʘʨʠʥ ʟ ʫʪʚʦʨʝʥʥʷʤ ʘʩʮʠʪʥʦʾ ʨʽʜʠʥʠ, ʷʢʘ ʟʙʘʛʘʯʝʥʘ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ 
ʩʧʝʮʠʬʽʯʥʠʭ ʄʂɸʊ [4]. ʆʜʥʘʢ, ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʨʠ ʨʦʩʪʽ ʛʽʙʨʠʜʦʤ  ʚ 
ʦʨʛʘʥʽʟʤʽ ʪʚʘʨʠʥ ʨʦʟʚʠʚʘʻʪʴʩʷ ʢʦʤʧʣʝʢʩ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʦʨʫʰʝʥʴ. ɿʦʢʨʝʤʘ, 
ʟʙʽʣʴʰʫʻʪʴʩʷ ʰʚʠʜʢʽʩʪʴ ʛʣʽʢʦʣʽʟʫ ʪʘ ʫʪʚʦʨʝʥʥʷ ʣʘʢʪʘʪʫ, ʟʙʽʣʴʰʫʻʪʴʩʷ 
ʘʢʪʠʚʥʽʩʪʴ ʪʘ ʟʤʽʥʶʻʪʴʩʷ ʽʟʦʬʝʨʤʝʥʪʥʠʡ ʩʢʣʘʜ ʬʦʩʬʦʬʨʫʢʪʦʢʽʥʘʟʠ ʪʘ 
ʣʘʢʪʘʪʜʝʛʽʜʨʦʛʝʥʘʟʠ. ʇʨʠ ʽʥʪʝʥʩʠʚʥʦʤʫ ʧʝʨʝʙʽʛʫ ʛʣʽʢʦʣʽʟʫ ʟ 
ʜʠʛʽʜʨʦʢʩʠʘʮʝʪʦʥʬʦʩʬʘʪʫ ʪʘ ʛʣʽʮʝʨʘʣʴʜʝʛʽʜ-3-ʬʦʩʬʘʪʫ ʰʣʷʭʦʤ ʩʧʦʥʪʘʥʥʠʭ 
ʥʝʬʝʨʤʝʥʪʘʪʠʚʥʠʭ ʨʝʘʢʮʽʡ ʫʪʚʦʨʶʻʪʴʩʷ ʤʝʪʠʣʛʣʽʦʢʩʘʣʴ, ʷʢʠʡ ʤʦʞʝ 
ʛʝʥʝʨʫʚʘʪʠ ʘʢʪʠʚʥʽ ʬʦʨʤʠ ʢʠʩʥʶ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ  ʦʢʠʩʥʠʭ ʧʦʰʢʦʜʞʝʥʥʷ  ʚ 
ʢʣʪ̔ʠʥʘʭ ʦʨʛʘʥʽʟʤʫ ʪʘ ʨʦʟʚʠʪʢʫ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ [2]. ʆʜʥʘʢ, ʣʽʪʝʨʘʪʫʨʥʠʭ 
ʜʘʥʠʭ, ʱʦʜʦ ʦʢʠʩʥʠʭ ʧʦʰʢʦʜʞʝʥʴ ʧʨʠ ʨʦʟʚʠʪʢʫ ʘʩʮʠʪʫ ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʽ, ʱʦ ʽ 
ʩʪʘʣʦ ʤʝʪʦʶ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʄʝʪʘ ʪʘ ʟʘʚʜʘʥʥʷ ʨʦʙʦʪʠ. ɼʦʩʣʽʜʠʪʠ ʧʝʨʝʙʽʛ ʚʽʣʴʥʦʨʘʜʠʢʘʣʴʥʠʭ 
ʧʨʦʮʝʩʽʚ, ʟʦʢʨʝʤʘ ʛʝʥʝʨʘʮʽʶ ʤʘʨʢʝʨʽʚ ʦʢʠʩʥʠʭ ʧʦʰʢʦʜʞʝʥʴ ʪʘ ʘʢʪʠʚʥʽʩʪʴ 
ʢʘʪʘʣʘʟʠ  ʚ ʧʝʯʽʥʮʽ ʪʘ ʥʠʨʢʘʭ ʤʠʰʝʡ, ʧʨʠ ʽʥ'ʻʢʮʽʾ ʛʽʙʨʠʜʦʤʥʠʤʠ ʢʣʽʪʠʥʘʤʠ 
ʄʆʈʉ-21. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʤʝʪʠ ʙʫʣʦ ʧʦʩʪʘʚʣʝʥʦ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ:  
1) ʜʦʩʣʽʜʠʪʠ ʤʘʨʢʝʨʠ ʦʢʠʩʥʠʭ ʧʦʰʢʦʜʞʝʥʴ ʣʽʧʽʜʥʦʛʦ ʪʘ ʙʽʣʢʦʚʦʛʦ ʦʙʤʽʥʫ ʫ 
ʥʠʨʢʘʭ ʪʘ ʧʝʯʽʥʮʽ ʤʠʰʝʡ; 2) ʜʦʩʣʽʜʠʪʠ ʟʘʛʘʣʴʥʫ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ ʘʢʪʠʚʥʽʩʪʴ ʪʘ 
ʘʢʪʠʚʥʽʩʪʴ ʦʢʨʝʤʠʭ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ ʝʥʟʠʤʽʚ.   

ɽʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʠ ʥʘ 2 ʤʽʩʷʯʥʠʭ ʤʠʰʘʭ ʣʽʥʽʾ ʉ57BL x cv158  
ʚʘʛʦʶ 20-25ʛ. ɼʦʩʣʽʜʥʽʡ ʛʨʫʧʽ ʤʠʰʝʡ ʧʨʦʚʦʜʠʣʠ ʧʨʝʽʥôʻʢʮʽʶ ʚʘʟʝʣʽʥʦʚʠʤ 
ʤʘʩʣʦʤ (0,5 ʤʣ/ʤʠʰʫ) ʜʣʷ ʧʨʠʛʥʽʯʝʥʥʷ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ, ʧʽʩʣʷ 2 ʪʠʞʥʽʚ  
ʧʨʦʚʦʜʠʣʠ ʚʥʫʪʨʽʰʥʦʯʝʨʝʚʥʫ ʽʥôʻʢʮʽʶ ʢʣʽʪʠʥʘʤʠ ʄʆʈʉ-21. ʂʦʥʪʨʦʣʴʥʽʡ 
ʛʨʫʧʽ ʤʠʰʝʡ ʧʨʦʚʦʜʠʣʠ  ʽʥôʻʢʮʽʶ ʨʦʟʯʠʥʦʤ ʍʝʥʢʩʘ, ʙʝʟ  ʧʨʝʽʥôʻʢʮʽʾ. ʊʚʘʨʠʥ 
ʫʪʨʠʤʫʚʘʣʠ ʚ ʩʪʘʥʜʘʨʪʥʠʭ ʫʤʦʚʘʭ ʚʽʚʘʨʽʶ. ɽʢʩʧʝʨʠʤʝʥʪʠ ʥʘ ʤʠʰʘʭ 
ʟʜʽʡʩʥʶʚʘʣʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ ˉ 3447-ɯV ʚʽʜ 21.02.06 ʨ. çʇʨʦ 
ʟʘʭʠʩʪ ʪʚʘʨʠʥ ʚʽʜ ʞʦʨʩʪʦʢʦʛʦ ʧʦʚʦʜʞʝʥʥʷè ʪʘ ʧʨʘʚʠʣ  ɭʚʨʦʧʝʡʩʴʢʦʾ 
ʢʦʥʚʝʥʮʽʾ ʟʘʭʠʩʪʫ ʭʨʝʙʝʪʥʠʭ ʪʚʘʨʠʥ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 
ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʘ ʽʥʰʠʭ ʥʘʫʢʦʚʠʭ ʮʽʣʝʡ.   

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʦʭʦʧʣʶʚʘʣʠ ʙʽʦʭʽʤʽʯʥʽ ʤʝʪʦʜʠ: ʦʮʽʥʢʘ ʟʘʛʘʣʴʥʦʾ 
ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʚʠʟʥʘʯʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʢʘʪʘʣʘʟʘ, ʚʤʽʩʪ 
ʧʝʨʦʢʩʠʜʥʦʛʦ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ, ʚʤʽʩʪ ʢʘʨʙʦʥʽʣʴʥʠʭ ʛʨʫʧ ʙʽʣʢʽʚ, ʚʤʽʩʪ  
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Ŭ -ʜʠʢʘʨʙʦʥʽʣʴʥʠʭ ʩʧʦʣʫʢ, ʚʤʽʩʪ ʥʠʟʴʢʦ- ʪʘ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʪʽʦʣʴʥʠʭ ʛʨʫʧ 
ʙʽʣʢʽʚ ʪʘ ʤʝʪʦʜʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ. 

ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʚʯʘʣʠ ʦʢʠʩʥʽ ʧʦʰʢʦʜʞʝʥʥʷ ʣʽʧʽʜʽʚ ʪʘ 
ʙʽʣʢʽʚ, ʦʩʢʽʣʴʢʠ ʜʘʥʽ ʧʦʢʘʟʥʠʢʠ ʻ ʢʨʠʪʠʯʥʠʤ ʜʣʷ ʮʽʣʽʩʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 
ʢʣʽʪʠʥʠ. ʄʠ ʚʠʷʚʠʣʠ, ʱʦ ʫ ʥʠʨʢʘʭ ʩʘʤʦʢ ʚʤʽʩʪ ʧʝʨʦʢʩʠʜʥʦʛʦ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ 
(ʇʆʃ) ʻ ʚʠʱʠʤ ʥʽʞ ʫ ʩʘʤʮʽʚ, ʪʦʜʽ ʷʢ ʫ ʧʝʯʽʥʮʽ ʦʢʠʩʥʽ ʧʦʰʢʦʜʞʝʥʥʷ ʫ ʩʘʤʮʽʚ ʻ 
ʚʠʱʠʤ ʧʦʨʽʚʥʷʥʦ ʟ ʩʘʤʢʘʤʠ. ʇʨʠ ʽʥôʻʢʮʽʾ ʛʽʙʨʠʜʦʤʥʠʤʠ ʢʣʽʪʠʥʘʤʠ ʚʤʽʩʪ ʇʆʃ ʫ 
ʥʠʨʢʘʭ ʜʦʩʪʦʚʽʨʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘ 21% ʫ ʩʘʤʮʽʚ, ʪʦʜʽ ʷʢ ʫ ʩʘʤʦʢ 
ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʟʥʘʯʥʘ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʙʽʣʴʰʝʥʥʷ. ɺʤʽʩʪ ʇʆʃ ʫ ʧʝʯʽʥʮʽ 
ʜʦʩʪʦʚʽʨʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘ 39,2% ʫ ʩʘʤʮʽʚ ʪʘ 39,9% ʫ ʩʘʤʦʢ. ɺʤʽʩʪ 
ʢʘʨʙʦʥʽʣʴʥʠʭ ʛʨʫʧ ʙʽʣʢʽʚ (ʂɹ) ʫ ʩʘʤʮʽʚ ʪʘ  ʩʘʤʦʢ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚ 
ʥʠʨʢʘʭ ʪʘ ʧʝʯʽʥʮʽ. ʆʜʥʘʢ, ʧʨʠ ʽʥôʻʢʮʽʾ ʛʽʙʨʠʜʦʤʥʠʤʠ ʢʣʽʪʠʥʘʤʠ ʚʤʽʩʪ ʂɹ ʫ ʥʠʨʢʘʭ 
ʜʦʩʪʦʚʽʨʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘ 28,5% ʫ ʩʘʤʮʽʚ ʪʘ 33,7% ʫ ʩʘʤʦʢ. ɺʤʽʩʪ ʂɹ  ʚ 
ʧʝʯʽʥʮʽ ʷʢ ʫ ʩʘʤʮʽʚ ʪʘʢ ʽ ʫ ʩʘʤʦʢ ʜʦʩʪʦʚʽʨʥʦ ʥʝ ʟʤʽʥʶʻʪʴʩʷ, ʦʜʥʘʢ  
ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʙʽʣʴʰʝʥʥʷ. ɺʽʜʦʤʦ, ʱʦ ʧʝʨʦʢʩʠʜʥʝ ʦʢʠʩʣʝʥʥʷ 
ʣʽʧʽʜʽʚ ʪʘ ʙʽʣʢʽʚ ʻ ʚʘʞʣʠʚʠʤ ʜʞʝʨʝʣʦʤ ʘʢʪʠʚʥʠʭ ʢʘʨʙʦʥʦʚʠʭ ʩʧʦʣʫʢ ʫ ʢʣʽʪʠʥʽ, 
ʦʜʥʠʤʠ ʟ ʥʘʡʨʝʘʢʮʽʡʥʦʟʜʘʪʥʽʰʠʭ ʩʝʨʝʜ ʥʠʭ ʻ ʜʠʢʘʨʙʦʥʽʣʴʥʽ ʩʧʦʣʫʢʠ (Ŭ-DC).  

ɺʠʟʥʘʯʠʚʰʠ  ʚʤʽʩʪ Ŭ-DC, ʚʠʷʚʠʣʠ, ʱʦ ʫ ʩʘʤʦʢ ʚ 2 ʨʘʟʠ ʻ ʚʠʱʽ ʥʽʞ ʫ ʩʘʤʮʽʚ 
ʚ ʥʠʨʢʘʭ ʪʘ ʧʝʯʽʥʮʽ ʤʠʰʝʡ, ʘ ʧʨʠ ʽʥôʻʢʮʽʾ ʚʤʽʩʪ Ŭ-DC ʷʢ ʫ ʩʘʤʮʽʚ ʪʘʢ  ʽ ʫ ʩʘʤʦʢ 
ʜʦʩʪʦʚʽʨʥʦ ʥʝ ʟʤʽʥʶʻʪʴʩʷ, ʦʜʥʘʢ  ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʙʽʣʴʰʝʥʥʷ. 
ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʨʦʟʚʠʪʦʢ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʷʢ ʫ ʩʘʤʮʽʚ 
ʪʘʢ ʽ ʫ ʩʘʤʦʢ ʧʨʠ ʚʥʫʪʨʽʰʥʴʦʯʝʨʝʚʥʽʡ ʽʥôʻʢʮʽʾ ʢʣʽʪʠʥʘʤʠ MOPC-21, ʦʜʥʘʢ ʫ 
ʧʝʯʽʥʮʽ ʽʥʪʝʥʩʠʚʥʽʰʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʰʢʦʜʞʝʥʥʷ ʣʽʧʽʜʽʚ, ʪʦʜʽ ʷʢ ʫ ʥʠʨʢʘʭ 
ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʙʽʣʴʰʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʦʰʢʦʜʞʝʥʴ ʣʽʧʽʜʽʚ ʪʘ ʙʽʣʢʽʚ. ʑʦʙ 
ʟʨʦʟʫʤʽʪʠ, ʱʦ ʩʧʨʠʯʠʥʶʚʘʣʦ ʧʦʨʫʰʝʥʥʷ ʦʩʥʦʚʥʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʙʽʦʤʦʣʝʢʫʣ, ʤʠ 
ʚʠʟʥʘʯʘʣʠ ʨʽʚʝʥʴ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ (ʅʄʊ) ʽ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ (ɺʄʊ) 
ʪʽʦʣʽʚ. ɺʽʜʦʤʦ, ʱʦ ʨʦʟʚʠʪʦʢ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʟʤʝʥʰʝʥʥʷ 
ʚʤʽʩʪʫ ʪʽʦʣʴʥʠʭ ʛʨʫʧ ʚ ʙʽʣʢʘʭ, ʱʦ ʻ ʧʨʠʯʠʥʦʶ ʟʥʠʞʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 
ʙʘʛʘʪʴʦʭ ʬʝʨʤʝʥʪʽʚ. ɿôʷʩʫʚʘʣʦʩʷ, ʱʦ ʚʤʽʩʪ ʅʄʊ ʻ ʚʠʱʠʤ ʫ ʩʘʤʦʢ ʥʽʞ ʚ ʩʘʤʮʽʚ 
ʚ ʥʠʨʢʘʭ, ʪʦʜʽ ʷʢ ʫ ʧʝʯʽʥʮʽ ʚʽʜʤʽʥʥʦʩʪʝʡ ʥʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ. ɺʤʽʩʪ ʅʄʊ ʚ ʥʠʨʢʘʭ 
ʥʘ 47,1%  ʚʠʱʠʤ, ʚ ʪʦʞ ʞʝ ʯʘʩ ʫ ʩʘʤʮʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʟʥʘʯʥʘ ʪʝʥʜʝʥʮʽʷ ʜʦ 
ʟʤʝʥʰʝʥʥʷ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ. ɺʤʽʩʪ ʅʄʊ ʫ ʧʝʯʽʥʮʽ ʩʘʤʮʽʚ ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘ 
58%, ʪʦʜʽ ʷʢ ʫ ʩʘʤʦʢ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʟʥʘʯʥʘ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʙʽʣʴʰʝʥʥʷ. 
ɺʠʟʥʘʯʠʚʰʠ ʚʤʽʩʪ ɺʄʊ ʚʠʷʚʠʣʠ, ʱʦ ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʫ ʩʘʤʮʽʚ ʪʘ ʩʘʤʦʢ 
ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚ ʥʠʨʢʘʭ ʪʘ ʧʝʯʽʥʮʽ, ʦʜʥʘʢ ʫ ʩʘʤʦʢ ʥʘ 27%  ʚʠʱʠʡ 
ʨʽʚʝʥʴ ɺʄʊ ʚ ʧʝʯʽʥʮʽ ʤʠʰʝʡ.  

ʇʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʚʠʩʦʢʦ- ʽ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʩʧʦʣʫʢ ʤʦʞʝ ʙʫʪʠ 
ʧʦʚ'ʷʟʘʥʝ ʟ ʚʠʨʦʙʣʝʥʥʷʤ ʟʘʭʠʩʥʠʭ ʘʜʘʧʪʠʚʥʠʭ ʤʝʭʘʥʽʟʤʽʚ. ʅʝʟʥʘʯʥʝ 
ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʪʽʦʣʽʚ ʫ ʥʠʨʢʘʭ ʤʦʞʝ ʙʫʪʠ ʜʦʢʘʟʦʤ 
ʥʘʷʚʥʦʩʪʽ ʚ ʮʴʦʤʫ ʦʨʛʘʥʽ ʤʝʭʘʥʽʟʤʽʚ ʜʝʪʦʢʩʠʢʘʮʽʾ, ʷʢʽ ʟʜʘʪʥʽ ʧʦʧʝʨʝʜʞʘʪʠ 
ʤʦʜʠʬʽʢʘʮʽʾ ʙʽʣʢʽʚ ʪʘ ʟʥʝʰʢʦʜʞʫʚʘʪʠ ʾʭ. ɺʠʟʥʘʯʠʚʰʠ ʟʘʛʘʣʴʥʫ 
ʘʥʪʠʦʢʩʠʜʘʥʪʫ ʘʢʪʠʚʥʽʩʪʴ (ɿɸɸ) ʤʠʰʝʡ, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʫʤʘʨʥʫ 
ʟʜʘʪʥʽʩʪʴ ʚʩʽʭ ʥʘʷʚʥʠʭ ʫ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʟʨʘʟʢʫ ʤʦʣʝʢʫʣ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ 
ʟʥʝʰʢʦʜʞʫʚʘʪʠ ʚʽʣʴʥʽ ʨʘʜʠʢʘʣʠ ʯʠ ʚʽʜʥʦʚʣʶʚʘʪʠ ʦʢʠʩʣʝʥʽ ʙʽʦʤʦʣʝʢʫʣʠ. ʋ 
ʥʠʨʢʘʭ ʤʠ ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʤʦ ʟʤʽʥ ʫ ʜʘʥʦʤʫ ʧʦʢʘʟʥʠʢʫ ʚ ʦʙʦʭ ʩʪʘʪʝʡ, ʪʦʜʽ ʷʢ 
ʫ ʧʝʯʽʥʮʽ ʚ ʩʘʤʦʢ ʤʝʥʰʠʡ ʨʽʚʝʥʴ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʥʽʞ ʫ ʩʘʤʮʽʚ. ʇʨʠ ʽʥôʻʢʮʽʾ 
ʤʠʰʝʡ ʛʽʙʨʠʜʦʤʥʠʤʠ ʢʣʽʪʠʥʘʤʠ ʚ ʥʠʨʢʘʭ ʜʦʩʪʦʚʽʨʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ɿɸɸ ʫ 
ʩʘʤʮʽʚ ʥʘ 42,6%, ʫ ʩʘʤʦʢ ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʥʝ ʟʤʽʥʶʻʪʴʩʷ. ɺ ʧʝʯʽʥʮʽ  ʩʘʤʦʢ 
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ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘ 41,4%, ʪʦʜʽ ʷʢ ʫ ʩʘʤʮʽʚ ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʥʝ ʟʤʽʥʶʻʪʴʩʷ.  
ɼʣʷ ʦʮʽʥʢʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ ʚʠʟʥʘʯʘʣʠ ʘʢʪʠʚʥʽʩʪʴ ʢʘʪʘʣʘʟʠ, 

ʦʩʢʽʣʴʢʠ ʚʽʜʦʤʦ, ʱʦ ʢʘʪʘʣʘʟʘ ʻ ʦʜʥʠʤ ʽʟ ʢʦʤʧʦʥʝʥʪʽʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ 
ʢʣʽʪʠʥʠ ʪʘ ʥʘʣʝʞʘʪʴ ʜʦ ʥʘʡʧʦʪʫʞʥʽʰʠʭ ʤʝʭʘʥʽʟʤʽʚ ʟʥʝʰʢʦʜʞʝʥʥʷ ɸʌʂ ʙʝʟ 
ʜʦʧʦʤʦʛʠ ʚʽʜʥʦʚʣʶʶʯʦʛʦ ʩʫʙʩʪʨʘʪʫ. ɸʢʪʠʚʥʽʩʪʴ ʢʘʪʘʣʘʟʠ ʫ ʩʘʤʮʽʚ ʻ ʚʠʱʦʶ ʥʽʞ 
ʫ ʩʘʤʦʢ ʚ ʥʠʨʢʘʭ ʪʘ ʧʝʯʽʥʮʽ, ʘ ʧʨʠ ʽʥôʻʢʮʽʾ ʤʠʰʝʡ ʛʽʙʨʠʜʦʤʥʠʤʠ ʢʣʽʪʠʥʘʤʠ 
ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʟʥʘʯʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ  ʘʢʪʠʚʥʦʩʪʽ ʢʘʪʘʣʘʟʠ ʚ ʥʠʨʢʘʭ ʷʢ ʫ 
ʩʘʤʮʽʚ ʪʘʢ ʽ ʫ ʩʘʤʦʢ. ʊʦʜʽ ʷʢ ʜʦʩʪʦʚʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ʢʘʪʘʣʘʟʠ  ʫ ʩʘʤʮʽʚ ʥʘ 
28,3%, ʪʦʜʽ ʷʢ ʫ ʩʘʤʦʢ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ 
ʬʝʨʤʝʥʪʫ ʚ ʧʝʯʽʥʮʽ. ʁʤʦʚʽʨʥʦ ʟʙʽʣʴʰʝʥʥʷ ɿɸɸ ʫ ʩʘʤʦʢ ʧʦʚôʷʟʘʥʝ ʟ 
ʟʙʽʣʴʰʝʥʥʷʤ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʪʽʦʣʴʥʠʭ ʛʨʫʧ ʙʽʣʢʽʚ, ʘ ʥʝ 
ʥʠʟʴʦʢʦʤʦʣʝʢʫʣʷʨʥʠʤʠ ʩʧʦʣʫʢʘʤʠ. ʊʦʜʽ ʷʢ ʫ ʩʘʤʮʽʚ ɿɸɸ ʥʝ ʟʤʽʥʶʻʪʴʩʷ ʷʢ ʽ 
ʚʤʽʩʪ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʪʽʦʣʴʥʠʭ ʛʨʫʧ ʙʽʣʢʽʚ, ʦʜʥʘʢ ʫ ʩʘʤʮʽʚ ʟʙʽʣʴʰʫʻʪʴʩʷ 
ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʽ ʪʽʦʣʴʥʽ ʛʨʫʧ, ʱʦ ʡʤʦʚʽʨʥʦ ʧʦʚôʷʟʘʥʽ ʟ ʘʢʪʠʚʥʽʩʪʶ ʢʘʪʘʣʘʟʠ ʫ 
ʧʝʯʽʥʮʽ ʤʠʰʝʡ. ʆʩʢʽʣʴʢʠ ʘʢʪʠʚʥʽʩʪʴ ʢʘʪʘʣʘʟʠ ʜʦʩʪʦʚʽʨʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʪʽʣʴʢʠ ʫ 
ʩʘʤʮʽʚ ʟ ʟʙʽʣʴʰʝʥʥʷʤ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʪʽʦʣʴʥʠʭ ʛʨʫʧ. ʊʦʜʽ ʷʢ ʫ ʩʘʤʦʢ 
ʘʢʪʠʚʥʽʩʪʴ ʢʘʪʘʣʘʟʠ ʧʨʦʷʚʣʷʻ ʪʽʣʴʢʠ  ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʙʽʣʴʰʝʥʥʷ.               

ɺʠʩʥʦʚʢʠ: 1) ʧʨʠ ʽʥôʻʢʮʽʾ ʛʽʙʨʠʜʦʤʥʠʤʠ ʢʣʽʪʠʥʘʤʠ ʄʆʈʉ-21 ʫ ʤʠʰʝʡ 
ʩʧʦʩʪʝʨʽʛʘʻʤʦ ʥʘʜʣʠʰʢʦʤʫ ʛʝʥʝʨʘʮʽʶ ɸʌʂ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʟʨʦʩʪʘʻ ʚʤʽʩʪ 
ʦʢʠʩʥʠʭ ʧʦʰʢʦʜʞʝʥʴ ʙʽʣʢʽʚ  ʪʘ ʣʽʧʽʜʽʚ ʚ ʥʠʨʢʘʭ ʪʘ ʚ ʧʝʯʽʥʮʽ ʚ ʦʙʦʭ ʩʪʘʪʝʡ; 2) ʧʨʠ 
ʽʥôʻʢʮʽʾ ʛʽʙʨʠʜʦʤʘʤʠ ʩʧʦʩʪʝʨʽʛʘʻʤʦ ʟʙʽʣʴʰʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʢʘʪʘʣʘʟʠ, ʟʘʛʘʣʴʥʦʾ 
ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʪʽʦʣʴʥʠʭ ʛʨʫʧ  ʫ ʥʠʨʢʘʭ ʪʘ 
ʧʝʯʽʥʮʽ ʤʠʰʝʡ ʦʙʦʭ ʩʪʘʪʝʡ. ʎʝ ʩʚʽʜʯʠʪʴ, ʱʦ ʧʨʠ ʨʦʟʚʠʪʢʫ ʦʢʠʩʥʠʭ ʧʦʰʢʦʜʞʝʥʴ 
ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʘʢʪʠʚʘʮʽʾ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ ʚ  ʪʢʘʥʠʥʘʭ ʤʠʰʝʡ. 
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ʆʉʆɹʃʀɺʆʉʊɯ ʃɯʄʌʆʎʀʊɸʈʅʆɰ ɯʅʌɯʃʔʊʈɸʎɯɰ  
ɺ ʂɸʈʎʀʅʆʄɸʍ ɽʅɼʆʄɽʊʈɯʖ 

ʃʘʚʨʝʥʦʚʘ ɸ.ʆ., ʖʨʯʝʥʢʦ ʅ.ʇ. 
ɯʥʩʪʠʪʫʪ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʧʘʪʦʣʦʛʽʾ, ʦʥʢʦʣʦʛʽʾ ʽ ʨʘʜʽʦʙʽʦʣʦʛʽʾ  

ʽʤʝʥʽ ʈ.ɭ. ʂʘʚʝʮʴʢʦʛʦ ʅɸʅ ʋʢʨʘʾʥʠ 

ʃʽʤʬʦʮʠʪʘʨʥʘ ʽʥʬʽʣʴʪʨʘʮʽʷ (ʃɯ) ʻ ʯʘʩʪʠʥʦʶ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʤʦʞʝ 
ʚʽʜʽʛʨʘʚʘʪʠ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʧʨʦʪʠʧʫʭʣʠʥʥʦʤʫ ʟʘʭʠʩʪʽ. ʇʨʦʪʝ, ʃɯ ï ʛʝʪʝʨʦʛʝʥʥʘ 
ʟʘ ʩʚʦʾʤʠ ʩʢʣʘʜʦʚʠʤʠ, ʷʢʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ. ʆʜʥʽʻʶ ʟ ʥʠʭ ʻ 
ʩʫʙʧʦʧʫʣʷʮʽʷ ʣʽʤʬʦʮʠʪʽʚ ʟ ʽʤʫʥʦʩʫʧʨʝʩʦʨʥʦʶ ʘʢʪʠʚʥʽʩʪʶ, ʤʘʨʢʝʨʦʤ ʷʢʠʭ 
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ʚʚʘʞʘʻʪʴʩʷ FOXP3+ [1]. ɺʽʜʦʤʦ, ʱʦ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʽʥʪʨʘʪʫʤʦʨʘʣʴʥʠʭ 
FOXP3+-ʣʽʤʬʦʮʠʪʽʚ ʫ ʢʘʨʮʠʥʦʤʘʭ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ [2, 3], ʧʫʭʣʠʥʘʭ ʰʠʡʢʠ 
ʤʘʪʢʠ [4], ʰʣʫʥʢʫ [5], ʧʝʯʽʥʢʠ [6], ʷʻʯʥʠʢʘ [7] ʽ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ [8] ʻ 
ʧʦʢʘʟʥʠʢʦʤ ʥʝʩʧʨʠʷʪʣʠʚʦʛʦ ʧʨʦʛʥʦʟʫ ʽ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʥʠʟʴʢʦʶ ʚʠʞʠʚʘʥʽʩʪʶ 
ʪʘʢʠʭ ʧʘʮʽʻʥʪʽʚ. ʈʦʣʴ FOXP3+-ʣʽʤʬʦʮʠʪʽʚ ʫ ʧʨʦʛʨʝʩʽʾ ʟʣʦʷʢʽʩʥʦʛʦ ʧʨʦʮʝʩʫ ʚ 
ʝʥʜʦʤʝʪʨʽʾ ʱʝ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʘ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʽ ʘʢʪʫʘʣʴʥʽʩʪʴ 
ʧʨʦʚʝʜʝʥʥʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ. 

ʄʝʪʘ: ʚʠʟʥʘʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʣʽʤʬʦʮʠʪʘʨʥʦʾ ʽʥʬʽʣʴʪʨʘʮʽʾ (ʃɯ) ʫ 
ʢʘʨʮʠʥʦʤʘʭ ʝʥʜʦʤʝʪʨʽʶ ʪʘ ʢʽʣʴʢʦʩʪʽ FOXP3+-ʣʽʤʬʦʮʠʪʽʚ ʟʘʣʝʞʥʦ ʚʽʜ  
ʪʘʢʠʭ ʢʣʽʥʽʢʦ-ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʦʚʦʫʪʚʦʨʝʥʴ ʝʥʜʦʤʝʪʨʽʶ ʷʢ 
ʩʪʫʧʽʥʴ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ, ʛʣʠʙʠʥʘ ʽʥʚʘʟʽʾ ʧʫʭʣʠʥʠ ʚ ʤʽʦʤʝʪʨʽʡ ʪʘ 
ʧʨʦʣʽʬʝʨʘʪʠʚʥʘ ʘʢʪʠʚʥʽʩʪʴ. 

ʆʧʝʨʘʮʽʡʥʠʡ ʤʘʪʝʨʽʘʣ 40 ʭʚʦʨʠʭ ʥʘ ʈɽ (ʩʝʨʝʜʥʽʡ ʚʽʢ 59,0Ñ1,7). ɽʢʩʧʨʝʩʽʶ 
ʤʘʨʢʝʨʘ ʧʨʦʣʽʬʝʨʘʮʽʾ ʂʽ-67 ʫ ʧʫʭʣʠʥʥʠʭ ʢʣʽʪʠʥʘʭ ʪʘ FOXP3 ʚ ʽʥʪʨʘʪʫʤʦʨʘʣʴʥʠʭ 
ʣʽʤʬʦʮʠʪʘʭ ʚʠʟʥʘʯʘʣʠ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʤ ʤʝʪʦʜʦʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʥʪʠʪʽʣ ʜʦ 
ʘʥʪʠʛʝʥʫ ʂʽ-67 (ʢʣʦʥ MIB1, DAKO) ʪʘ ʜʦ FOXP3 (ʢʣʦʥ 5H5L12,  "Invitrogen"). 
ʈʽʚʝʥʴ ʃɯ ʚʠʟʥʘʯʘʣʠ ʰʣʷʭʦʤ ʧʽʜʨʘʭʫʥʢʫ ʢʽʣʴʢʦʩʪʽ ʣʽʤʬʦʮʠʪʽʚ, ʱʦ ʽʥʬʽʣʴʪʨʫʶʪʴ 
ʧʫʭʣʠʥʫ, ʫ ʧʦʣʽ ʟʦʨʫ (ʇɯʃ/ʇɿ) ʥʘ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʘʭ, ʟʘʙʘʨʚʣʝʥʠʭ 
ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ [10]. ʂʽʣʴʢʽʩʪʴ ʽʥʪʨʘʪʫʤʦʨʘʣʴʥʠʭ FOXP3+-
ʣʽʤʬʦʮʠʪʽʚ ʘʥʘʣʽʟʫʚʘʣʠ ʚ 10 ʧʦʣʷʭ ʟʦʨʫ ʽ ʚʠʟʥʘʯʘʣʠ ʫ ʚʽʜʩʦʪʢʘʭ (%). 
ʇʨʦʣʽʬʝʨʘʪʠʚʥʠʡ ʧʦʪʝʥʮʽʘʣ ʚʠʟʥʘʯʘʣʠ ʧʨʠ ʧʽʜʨʘʭʫʥʢʫ ʢʽʣʴʢʦʩʪʽ ʢʣʽʪʠʥ, ʱʦ 
ʝʢʩʧʨʝʩʫʶʪʴ ʙʽʣʦʢ ʂʽ-67 (ʽʥʜʝʢʩ ʧʨʦʣʽʬʝʨʘʮʽʾ - ɯʇ,%). 

ɹʫʜʦʚʘ ʧʫʭʣʠʥ ʚʽʜʧʦʚʽʜʘʣʘ ʝʥʜʦʤʝʪʨʽʦʾʜʥʠʤ ʢʘʨʮʠʥʦʤʘʤ ʝʥʜʦʤʝʪʨʽʶ:  
11 ï ʚʠʩʦʢʦ- (G1), 15 ï ʧʦʤʽʨʥʦ- (G2) ʪʘ 14 ï ʥʠʟʴʢʦʜʠ-ʬʝʨʝʥʮʽʡʦʚʘʥʠʭ (G3) 
ʧʫʭʣʠʥ. ɺʠʷʚʣʝʥʦ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʤʝʥʰʝʥʥʷ ʨʽʚʥʷ ʃɯ ʫ G3-ʧʫʭʣʠʥʘʭ  
(78,9Ñ9,6 ʇɯʃ/ʇɿ) ʧʦʨʽʚʥʷʥʦ ʟ ʮʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʫ G1- ʽ G2-ʧʫʭʣʠʥʘʭ 
(116,2Ñ17,3 ʽ 104,8Ñ11,2 ʇɯʃ/ʇɿ ʚʽʜʧʦʚʽʜʥʦ). ʏʘʩʪʦʪʘ FOXP3+-ʣʽʤʬʦʮʠʪʽʚ ʚ 
ʢʘʨʮʠʥʦʤʘʭ ʝʥʜʦʤʝʪʨʽʶ ʩʢʣʘʜʘʣʘ ʚ G1-ʧʫʭʣʠʥʘʭ 62,5%, G2-ʧʫʭʣʠʥʘʭ ï 90,0% ʽ 
ʚ G3-ʥʦʚʦʫʪʚʦʨʝʥʥʷʭ ï 100%. ɺʠʷʚʣʝʥʽ ʟʤʽʥʠ ʢʽʣʴʢʦʩʪʽ ʽʥʪʨʘʪʫʤʦʨʘʣʴʥʠʭ 
FOXP3+-ʣʽʤʬʦʮʠʪʽʚ ʘʩʦʮʽʶʚʘʣʠʩʷ ʟ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ 
ʥʦʚʦʫʪʚʦʨʝʥ,ɹ ʘ ʩʘʤʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʽʥʪʨʘʪʫʤʦʨʘʣʴʥʠʭ 
FOXP3+-ʣʽʤʬʦʮʠʪʽʚ ʟʽ ʟʥʠʞʝʥʥʷʤ ʩʪʫʧʝʥʷ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ  
(18,3Ñ1,8, 34,5Ñ2,1 ʪʘ 49,8Ñ2,8 % ʚʽʜʧʦʚʽʜʥʦ ʫ G1, G2, G3-ʢʘʨʮʠʥʦʤʘʭ). 

ʇʦʢʘʟʘʥʦ, ʱʦ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ (81,8%) G1- ʢʘʨʮʠʥʦʤ ʝʥʜʦʤʝʪʨʽʶ ɯʇ 
ʙʫʚ ʥʠʞʯʠʤ ʤʝʜʽʘʥʠ (ʂi 67 < 29,0%) ʽ 91,0% ʧʫʭʣʠʥ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʽʥʚʘʟʽʻʶ 

ʚ ʤʽʦʤʝʪʨʽʡ  1/2. ʇʦʨʷʜ ʟ ʮʠʤ, ʫ G2- ʽ G3- ʧʫʭʣʠʥʘʭ ʧʦʨʽʚʥʷʥʦ ʟ  
G-1 ʥʦʚʦʫʪʚʦʨʝʥʥʷʤʠ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʠʧʘʜʢʽʚ ʟ 
ʚʠʩʦʢʠʤ ʧʨʦʣʽʬʝʨʘʪʠʚʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ (ʂi-67 > 29,0%)  ʪʘ ʽʥʚʘʟʽʻʶ ʚ ʤʽʦʤʝʪʨʽʡ 
> 1/2 ï (60,0%) ʽ (54,3% ) ʽ (78,6%) ʽ (85,7%) ʚʽʜʧʦʚʽʜʥʦ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʽʚʝʥʴ 
ʃɯ ʙʫʚ ʜʦʩʪʦʚʽʨʥʦ ʥʠʞʯʠʤ ʫ ʧʫʭʣʠʥʘʭ ʟ ʽʥʚʘʟʽʻʶ >1/2 ʤʽʦʤʝʪʨʽʶ  
(83,9Ñ8,0 ʇɯʃ/ʇɿ) ʧʦʨʽʚʥʷʥʦ ʟ ʢʘʨʮʠʥʦʤʘʤʠ, ʫ ʷʢʠʭ ʽʥʚʘʟʽʷ ʚ ʤʽʦʤʝʪʨʽʡ ʙʫʣʘ 
<1/2 (132,5Ñ16,0 ʇɯʃ/ʇɿ) (p<0,05). ʇʨʦʪʝ, ʫ ʧʫʭʣʠʥʘʭ ʝʥʜʦʤʝʪʨʽʶ ʟ ʽʥʚʘʟʽʻʶ 
>1/2 ʤʽʦʤʝʪʨʽʶ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʽʥʪʨʘʪʫʤʦʨʘʣʴʥʠʭ 
FOXP3+-ʣʽʤʬʦʮʠʪʽʚ (39,1 Ñ 4,9%, ʨ = 0,004) ʧʦʨʽʚʥʷʥʦ ʟ ʧʫʭʣʠʥʘʤʠ, ʷʢʽ 
ʽʥʚʘʟʫʚʘʣʠ <1/2 ʚ ʤʽʦʤʝʪʨʽʡ (15,0 Ñ 2,9%). ɿôʷʩʫʚʘʣʦʩʷ, ʱʦ ʫ 
ʚʠʩʦʢʦʧʨʦʣʽʬʝʨʫʶʯʠʭ ʧʫʭʣʠʥʘʭ ʢʽʣʴʢʽʩʪʴ FOXP3+-ʣʽʤʬʦʮʠʪʽʚ (41,0 Ñ 6,7%;  
ʨ = 0,04) ʜʦʩʪʦʚʽʨʥʦ ʚʠʱʘ, ʧʦʨʽʚʥʷʥʦ ʟ ʥʦʚʦʫʪʚʦʨʝʥʥʷʤʠ ʟ ʥʠʟʴʢʦʶ 
ʧʨʦʣʽʬʝʨʘʪʠʚʥʦʶ ʘʢʪʠʚʥʽʩʪʶ, ʫ ʷʢʠʭ ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʚ 22,0 Ñ 4,9%. 



61 

ɿʤʝʥʰʝʥʥʷ ʨʽʚʥʷ ʣʽʤʬʦʮʠʪʘʨʥʦʾ ʽʥʬʽʣʴʪʨʘʮʽʾ ʽ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ 
ʽʥʪʨʘʪʫʤʦʨʘʣʴʥʠʭ FOXP3+-ʣʽʤʬʦʮʠʪʽʚ ʘʩʦʮʽʶʶʪʴʩʷ ʟ ʥʠʟʴʢʠʤ ʩʪʫʧʝʥʝʤ 
ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ, ʚʠʩʦʢʦʶ ʧʨʦʣʽʬʝʨʘʪʠʚʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʪʘ ʛʣʠʙʦʢʦʶ ʽʥʚʘʟʽʻʶ 
ʧʫʭʣʠʥʠ ʚ ʤʽʦʤʝʪʨʽʡ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʾʭʥʶ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʨʦʛʨʝʩʽʾ ʟʣʦʷʢʽʩʥʦʛʦ 
ʧʨʦʮʝʩʫ ʚ ʝʥʜʦʤʝʪʨʽʾ.  
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ɹʀʆʍʀʄʀʏɽʉʂʀɽ ʄɸʈʂɽʈʓ ʅɽʀʅɺɸɿʀɺʅʆʁ ɼʀɸɻʅʆʉʊʀʂʀ 
ʇʆʏɽʏʅʓʍ ʆʉʃʆɾʅɽʅʀʁ ʇʈʀ ʉɸʍɸʈʅʆʄ ɼʀɸɹɽʊɽ 

ʃʘʭʪʘʨʝʥʢʦ ʅ.ɺ. 
ɼʦʥʝʮʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʄʆɿ ʋʢʨʘʠʥʳ (ʛ. ʃʠʤʘʥ) 

ʍʨʦʥʠʯʝʩʢʘʷ ʧʦʯʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, ʨʘʟʚʠʚʘʶʱʘʷʩʷ ʥʘ ʬʦʥʝ 
ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʥʝʬʨʦʧʘʪʠʠ, ʢʘʢ ʦʜʥʦʛʦ ʠʟ ʧʦʟʜʥʠʭ ʦʩʣʦʞʥʝʥʠʡ ʩʘʭʘʨʥʦʛʦ 
ʜʠʘʙʝʪʘ, ʷʚʣʷʝʪʩʷ ʦʙʱʝʤʠʨʦʚʦʡ ʪʝʥʜʝʥʮʠʝʡ ʩʨʝʜʠ ʧʨʠʯʠʥ ʩʤʝʨʪʥʦʩʪʠ 
ʙʦʣʴʥʳʭ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ ʧʝʨʚʦʛʦ ʪʠʧʘ (ʠʥʩʫʣʠʥʦʟʘʚʠʩʠʤʳʡ ʩʘʭʘʨʥʳʡ 
ʜʠʘʙʝʪ, ʀɿʉɼ). ʀɿʉɼ ï ʵʪʦ ʟʘʙʦʣʝʚʘʥʠʝ, ʚʳʟʳʚʘʝʤʦʝ ʨʘʟʨʫʰʝʥʠʝʤ ɓ-
ʢʣʝʪʦʢ ʦʩʪʨʦʚʢʦʚ ʃʘʥʛʝʨʛʘʥʩʘ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ, ʦʩʥʦʚʥʘʷ ʬʫʥʢʮʠʷ 
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ʢʦʪʦʨʳʭ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦʜʫʢʮʠʠ ʠʥʩʫʣʠʥʘ ï ʢʣʶʯʝʚʦʛʦ ʛʦʨʤʦʥʘ, 
ʦʪʚʝʯʘʶʱʝʛʦ ʟʘ ʥʦʨʤʘʣʴʥʳʡ ʤʝʪʘʙʦʣʠʟʤ ʛʣʶʢʦʟʳ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, 
ʧʘʪʦʛʝʥʝʟ ʀɿʉɼ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʪʦʡʢʦʡ ʛʠʧʝʨʛʣʠʢʝʤʠʝʡ, ʢʦʪʦʨʘʷ ʠ 
ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʦʩʣʦʞʥʝʥʠʡ. ʄʦʣʝʢʫʣʷʨʥʳʡ ʤʝʭʘʥʠʟʤ ʦʩʣʦʞʥʝʥʠʡ 
ʀɿʉɼ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦʪʝʢʘʥʠʠ ʥʝʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʨʝʘʢʮʠʠ 
ʛʣʠʢʦʟʠʣʠʨʦʚʘʥʠʷ (ʛʣʠʢʠʨʦʚʘʥʠʷ) ʩʪʨʫʢʪʫʨʥʳʭ ʙʝʣʢʦʚ ʩʦʩʫʜʦʚ, 
ʩʦʧʨʦʚʦʞʜʘʶʱʝʡʩʷ ʧʨʠʩʦʝʜʠʥʝʥʠʝʤ ʤʦʣʝʢʫʣʳ ʛʣʶʢʦʟʳ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 
ʫʪʨʘʪʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʪʨʫʢʪʫʨʥʳʭ ʙʝʣʢʦʚ [1, 2]. 

ʊʘʢʦʝ ʦʩʣʦʞʥʝʥʠʝ, ʢʘʢ ʜʠʘʙʝʪʠʯʝʩʢʘʷ ʥʝʬʨʦʧʘʪʠʷ, ʚʩʪʨʝʯʘʝʪʩʷ ʫ 45% 
ʙʦʣʴʥʳʭ ʀɿʉɼ ʠ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʛʣʠʢʦʟʠʣʠʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʥʳʭ ʙʝʣʢʦʚ 
ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʥʝʬʨʦʥʘ, ʧʨʦʷʚʣʷʶʱʝʝʩʷ ʩʢʣʝʨʦʟʠʨʦʚʘʥʠʝʤ ʧʦʯʝʯʥʳʭ 
ʢʣʫʙʦʯʢʦʚ. ʇʘʪʦʛʝʥʝʪʠʯʝʩʢʠ, ʩʦʛʣʘʩʥʦ ʧʨʠʚʝʜʝʥʥʦʡ ʩʭʝʤʝ, ʥʘʙʣʶʜʘʶʪʩʷ: 
ʜʠʩʬʫʥʢʮʠʷ ʵʥʜʦʪʝʣʠʷ, ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʠ ʛʝʤʦʨʝʦʣʦʛʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ, 
ʫʪʦʣʱʝʥʠʝ ʙʘʟʘʣʴʥʦʡ ʤʝʤʙʨʘʥʳ, ʧʦʚʳʰʝʥʠʝ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʩʦʩʫʜʦʚ ʠ, 
ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʤʦʯʝ ʧʦʷʚʣʷʝʪʩʷ ʙʝʣʦʢ [1, 2].  

 

 
ʇʦʷʚʣʝʥʠʝ ʤʠʢʨʦʘʣʴʙʫʤʠʥʫʨʠʠ (ʧʝʨʚʘʷ ʢʣʠʥʠʯʝʩʢʘʷ ʩʪʘʜʠʷ, ʨʘʟʚʠʚʘʝʪʩʷ 

ʯʝʨʝʟ 10ï15 ʣʝʪ ʧʦʩʣʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʀɿʉɼ) ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ 
ʩʢʣʝʨʦʟʘ 20ï25% ʥʝʬʨʦʥʦʚ; ʩʪʘʜʠʷ ʧʨʦʪʝʠʥʫʨʠʠ (ʵʢʩʢʨʝʮʠʷ ʙʝʣʢʘ ʙʦʣʝʝ 50 
ʤʛ/ʩʫʪ.) ï ʦ ʧʦʪʝʨʝ 50ï70% ʢʣʫʙʦʯʢʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʝʝ ʨʘʥʥʠʝ 
ʧʨʠʟʥʘʢʠ ʧʦʨʘʞʝʥʠʷ ʧʦʯʝʢ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʫʞʝ ʚ ʧʝʨʚʳʝ ʧʷʪʴ ʣʝʪ ʧʦʩʣʝ 
ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʀɿʉɼ. ʇʦʵʪʦʤʫ, ʧʦʠʩʢ ʥʝʠʥʚʘʟʠʚʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʤʘʨʢʝʨʦʚ 
ʜʦʢʣʠʥʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʥʝʬʨʦʧʘʪʠʠ ʷʚʣʷʝʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ 
ʘʢʪʫʘʣʴʥʳʤ [3].  

ʇʝʨʩʧʝʢʪʠʚʥʳʝ ʤʘʨʢʝʨʳ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʥʝʬʨʦʧʘʪʠʠ [1, 3ï5]: 
Á N-ʘʮʝʪʠʣ-ɓ-D-ʛʣʶʢʦʟʘʤʠʥʠʜʘʟʘ ï ʣʠʟʦʩʦʤʘʣʴʥʳʡ ʬʝʨʤʝʥʪ, 
ʫʯʘʩʪʚʫʶʱʠʡ ʚ ʜʝʛʨʘʜʘʮʠʠ ʤʫʢʦʧʦʣʠʩʘʭʘʨʠʜʦʚ ʠ ʛʣʠʢʦʧʨʦʪʝʠʥʦʚ ʚ 
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ʧʦʯʢʘʭ. ɺ ʥʦʨʤʝ ʠʟ-ʟʘ ʚʳʩʦʢʦʡ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʳ ʬʝʨʤʝʥʪ ʥʝ 
ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʛʣʦʤʝʨʫʣʷʨʥʳʡ ʙʘʨʴʝʨ, ʦʜʥʘʢʦ ʧʨʠ ʧʦʚʨʝʞʜʝʥʠʠ 
ʢʣʝʪʦʢ ʵʧʠʪʝʣʠʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʜʘʥʥʦʛʦ ʬʝʨʤʝʥʪʘ ʚ ʤʦʯʝ 
ʫʚʝʣʠʯʠʚʘʝʪʩʷ; 

Á ʥʝʡʪʨʦʬʠʣʴʥʳʡ ʞʝʣʘʪʠʥʘʟʦ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʣʠʧʦʢʘʠʥ ï ʥʝʙʦʣʴʰʘʷ 
ʙʝʣʢʦʚʘʷ ʤʦʣʝʢʫʣʘ, ʩʠʥʪʝʟʠʨʫʝʤʘʷ ʚ ʧʨʦʢʩʠʤʘʣʴʥʳʭ ʢʘʥʘʣʴʮʘʭ ʧʦʯʝʢ 
ʚ ʫʩʣʦʚʠʷʭ ʭʨʦʥʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ (ʚʦʩʧʘʣʝʥʠʝ, ʠʰʝʤʠʷ ʠ ʪ.ʧ.); 

Á ʙʝʣʦʢ, ʩʚʷʟʳʚʘʶʱʠʡ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ, ʧʝʯʝʥʦʯʥʘʷ ʬʦʨʤʘ ï 
ʮʠʪʦʟʦʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪʥʳʡ ʙʝʣʦʢ ʥʝʙʦʣʴʰʦʡ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʳ, 
ʧʨʠʥʠʤʘʶʱʠʡ ʫʯʘʩʪʠʝ ʚʦ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʤ ʤʝʪʘʙʦʣʠʟʤʝ ʠ ʪʨʘʥʩʧʦʨʪʝ 
ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʚ ʪʦʤ ʯʠʩʣʝ, ʚ ʜʠʩʪʘʣʴʥʳʭ ʢʘʥʘʣʘʭ ʧʦʯʝʢ; 

Á ʨʝʪʠʥʦʣ-ʩʚʷʟʳʚʘʶʱʠʡ ʙʝʣʦʢ ʫʯʘʩʪʚʫʝʪ ʚ ʧʨʦʮʝʩʩʘʭ ʧʨʦʣʠʬʝʨʘʮʠʠ 
ʣʠʤʬʦʮʠʪʦʚ; ʬʠʣʴʪʨʫʝʪʩʷ ʚ ʢʣʫʙʦʯʢʘʭ, ʟʘʪʝʤ ʯʘʩʪʠʯʥʦ 
ʨʝʘʙʩʦʨʙʠʨʫʝʪʩʷ ʚ ʧʨʦʢʩʠʤʘʣʴʥʳʭ ʢʘʥʘʣʴʮʘʭ; 

Á ʢʦʣʣʘʛʝʥ IV ʪʠʧʘ ï ʵʪʦ ʥʝʬʠʙʨʠʣʣʷʨʥʳʡ ʢʦʣʣʘʛʝʥ, ʬʦʨʤʠʨʫʶʱʠʡ ʩʝʪʴ 
ʤʠʢʨʦʬʠʙʨʠʣʣ ʚ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ ʧʦʯʝʢ. ɸʢʪʠʚʘʮʠʷ ʧʨʠ ʀɿʉɼ 
ʢʦʤʧʣʝʢʩʘ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ, ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʠʭ, ʠʤʤʫʥʦʚʦʩʧʘʣʠ-
ʪʝʣʴʥʳʭ ʠ ʧʨʦʬʠʙʨʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʧʨʠʚʦʜʠʪ ʢ ʧʘʪʦʣʦʛʠʯʝʩʢʦʤʫ 
ʥʘʢʦʧʣʝʥʠʶ ʢʦʣʣʘʛʝʥʘ IV ʪʠʧʘ ʚ ʢʣʫʙʦʯʢʘʭ ʠ ʨʘʟʚʠʪʠʶ ʩʢʣʝʨʦʟʘ; 

Á ʛʠʜʨʦʢʩʠʧʨʦʣʠʥ ï ʘʤʠʥʦʢʠʩʣʦʪʘ, ʚʭʦʜʷʱʘʷ ʚ ʩʦʩʪʘʚ ʢʦʣʣʘʛʝʥʘ; 
Á ʛʝʧʘʨʘʥʩʫʣʴʬʘʪ ï ʝʛʦ ʦʪʨʠʮʘʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʝ ʤʦʣʝʢʫʣʳ 
ʧʨʝʧʷʪʩʪʚʫʶʪ ʧʨʦʭʦʞʜʝʥʠʶ ʯʝʨʝʟ ʧʦʯʝʯʥʳʡ ʬʠʣʴʪʨ ʦʜʥʦʠʤʝʥʥʦ 
ʟʘʨʷʞʝʥʥʳʭ ʤʦʣʝʢʫʣ ʘʣʴʙʫʤʠʥʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʚʳʰʝʥʠʝ 
ʩʦʜʝʨʞʘʥʠʷ ʛʝʧʘʨʘʥʩʫʣʴʬʘʪʘ ʚ ʤʦʯʝ ʦʪʨʘʞʘʝʪ ʥʘʯʘʣʴʥʳʝ ʩʪʘʜʠʠ 
ʜʠʘʙʝʪʠʯʝʩʢʦʛʦ ʧʦʨʘʞʝʥʠʷ ʧʦʯʝʯʥʳʭ ʢʣʫʙʦʯʢʦʚ; 

Á ʧʠʛʤʝʥʪʥʳʡ ʵʧʠʪʝʣʠʘʣʴʥʳʡ ʬʘʢʪʦʨ ʷʚʣʷʝʪʩʷ ʠʥʛʠʙʠʪʦʨʦʤ ʩʝʨʠʥʦʚʳʭ 
ʧʨʦʪʝʘʟ, ʝʛʦ ʵʢʩʢʨʝʮʠʷ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʫʨʦʚʥʝʤ ʘʣʴʙʫʤʠʥʫʨʠʠ; 

Á ʧʦʜʦʮʠʪʫʨʠʷ (ʧʦʜʦʮʠʪʳ ï ʚʠʩʮʝʨʘʣʴʥʳʝ ʵʧʠʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ 
ʢʣʫʙʦʯʢʦʚʦʛʦ ʢʘʧʠʣʣʷʨʘ) ʦʛʨʘʥʠʯʠʚʘʶʪ ʧʨʦʭʦʞʜʝʥʠʝ ʦʪʨʠʮʘʪʝʣʴʥʦ 
ʟʘʨʷʞʝʥʥʳʭ ʙʝʣʢʦʚ ʯʝʨʝʟ ʱʝʣʝʚʫʶ ʜʠʘʬʨʘʛʤʫ;  

Á ʥʝʬʨʠʥ ʠ ʤʠʥʜʠʥ ï ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʙʝʣʢʠ ʧʦʜʦʮʠʪʦʚ, ʦʙʨʘʟʫʶʱʠʝ 
ʬʠʣʴʪʨʘʮʠʦʥʥʳʝ ʱʝʣʠ; ʚ ʥʦʨʤʝ ʵʢʩʢʨʝʮʠʷ ʩ ʤʦʯʦʡ ʦʪʩʫʪʩʪʚʫʝʪ;  

Á ʬʘʢʪʦʨ ʨʦʩʪʘ ʵʥʜʦʪʝʣʠʷ ʩʦʩʫʜʦʚ ʧʦʚʳʰʘʝʪ ʧʨʦʥʠʮʘʝʤʦʩʪʴ 
ʢʣʫʙʦʯʢʦʚʳʭ ʢʘʧʠʣʣʷʨʦʚ, ʘʢʪʠʚʠʨʫʝʪ ʩʠʥʪʝʟ ʢʦʤʧʦʥʝʥʪʦʚ 
ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ;  

Á ʮʠʪʦʢʠʥʳ ʠʣʠ ʤʝʜʠʘʪʦʨʳ ʤʝʞʢʣʝʪʦʯʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ 
ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʦʡ ʠ ʜʨʫʛʠʤʠ ʦʨʛʘʥʘʤʠ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʘʟʣʠʯʥʳʤʠ 
ʪʠʧʘʤʠ ʠʥʪʝʨʣʝʡʢʠʥʦʚ: ʧʦʚʳʰʝʥʠʝ ʵʢʩʢʨʝʮʠʠ ʠʥʪʝʨʣʝʡʢʠʥʘ-1ɓ;  

Á ʭʝʤʦʢʠʥʳ: ʤʦʥʦʮʠʪʘʨʥʳʡ ʭʝʤʦʘʪʪʨʘʢʪʘʥʪʥʳʡ ʙʝʣʦʢ-1 ʠ RANTES-
ʭʝʤʦʢʠʥ;  

Á ʧʨʦʪʝʦʤʥʳʡ ʘʥʘʣʠʟ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʟʫʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʦʚ 
ʢʘʢʦʛʦ-ʣʠʙʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ 
ʙʝʣʢʦʚʳʡ ʩʧʝʢʪʨ ʤʦʯʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʀɿʉɼ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʟʜʦʨʦʚʳʭ 
ʣʶʜʝʡ ʙʦʣʝʝ, ʯʝʤ ʥʘ 40 ʙʝʣʢʦʚ [5]. ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʴ 
ʪʝʩʪʘ ʩʦʩʪʘʚʣʷʝʪ 89 % ʠ 91 %, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʘʢʞʝ ʧʦʩʨʝʜʩʪʚʦʤ 
ʧʨʦʪʝʦʤʥʦʛʦ ʘʥʘʣʠʟʘ ʤʦʞʥʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʥʝʜʠʘʙʝʪʠʯʝʩʢʫʶ 
ʧʦʯʝʯʥʫʶ ʧʘʪʦʣʦʛʠʶ ʠ ʜʠʘʙʝʪʠʯʝʩʢʫʶ ʥʝʬʨʦʧʘʪʠʶ ʩʦ 100 % 
ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ. 
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ʇʨʠʚʝʜʝʥʥʳʝ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʤʘʨʢʝʨʳ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʥʝʬʨʦʧʘʪʠʠ 
ʧʨʝʜʩʪʘʚʣʷʶʪ ʟʥʘʯʠʤʳʡ ʠʥʪʝʨʝʩ, ʚʚʠʜʫ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʨʘʥʥʝʡ 
ʜʦʢʣʠʥʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʥʝʠʥʚʘʟʠʚʥʦʩʪʠ ʤʝʪʦʜʠʢ ʦʧʨʝʜʝʣʝʥʠʷ. 
ɹʝʩʩʧʦʨʥʦ, ʥʘʠʙʦʣʴʰʠʤʠ ʧʝʨʩʧʝʢʪʠʚʘʤʠ ʚ ʜʦʢʣʠʥʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʝ 
ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʥʝʬʨʦʧʘʪʠʠ ʦʙʣʘʜʘʝʪ ʧʨʦʪʝʦʤʥʳʡ ʘʥʘʣʠʟ. 
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ʆʉʆɹʃʀɺʆʉʊɯ ʇʆʈʋʐɽʅʅʗ ʉʀʉʊɽʄʀ ɻɽʄʆʉʊɸɿɸ ʋ ɺɸɻɯʊʅʀʍ 
ɾɯʅʆʂ, ʍɺʆʈʀʍ ʅɸ ɻʆʉʊʈʀʁ ɻɽʉʊɸʎɯʁʅʀʁ ʇɯɭʃʆʅɽʌʈʀʊ  

ʅɸ ʌʆʅɯ ʉʊɸʅɼɸʈʊʅʆɰ ʌɸʈʄɸʂʆʊɽʈɸʇɯɰ 

ʄʘʨʢʦʚʩʴʢʘ ʄ.ɯ., ʅʦʚʦʩʘʜ ʅ.ɺ. 
ɿʘʧʦʨʽʟʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʇʽʻʣʦʥʝʬʨʠʪ ï ʦʜʥʝ ʟ ʥʘʡʯʘʩʪʽʰʠʭ ʽ ʥʝʙʝʟʧʝʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʧʨʠ 
ʚʘʛʽʪʥʦʩʪʽ. ʇʨʠ ʘʥʘʣʽʟʽ ʤʘʪʝʨʠʥʩʴʢʦʾ ʽ ʤʘʣʶʢʦʚʦʾ ʩʤʝʨʪʥʦʩʪʽ ʚ ʋʢʨʘʾʥʽ ʚʠʷʚʣʝʥʦ, 
ʱʦ 72,3% ʧʦʤʝʨʣʠʭ ʞʽʥʦʢ ʩʪʨʘʜʘʣʠ ʚʽʜ ʧʽʻʣʦʥʝʬʨʠʪʫ ʧʨʠ ʚʘʛʽʪʥʦʩʪʽ ʽ ʚ 75 % 
ʧʦʤʝʨʣʠʭ ʜʽʪʝʡ ʤʘʪʝʨʽ ʧʝʨʝʥʝʩʣʠ ʡʦʛʦ ʚ ʧʨʦʮʝʩʽ ʛʝʩʪʘʮʽʾ [1, 2]. ʆʜʥʠʤ ʽʟ 
ʚʘʞʣʠʚʠʭ ʤʝʭʘʥʽʟʤʽʚ ʧʘʪʦʛʝʥʝʟʫ ʧʨʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʥʠʨʦʢ ʤʦʞʫʪʴ ʙʫʪʠ 
ʧʦʨʫʰʝʥʥʷ ʚ ʩʠʩʪʝʤʽ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ ï ʛʝʤʦʩʪʘʟʫ. ʇʦʨʫʰʝʥʥʷ ʩʠʩʪʝʤʠ 
ʛʝʤʦʩʪʘʟʫ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʢʦʘʛʫʣʦʛʨʘʤʘ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʘʛʫʣʦʛʨʘʤʠ ʫ ʚʘʛʽʪʥʠʭ ʞʽʥʦʢ, ʭʚʦʨʠʭ 
ʥʘ ʛʦʩʪʨʠʡ ʛʝʩʪʘʮʽʡʥʠʡ ʧʽʻʣʦʥʝʬʨʠʪ ʥʘ ʬʦʥʽ ʩʪʘʥʜʘʨʪʥʦʾ ʬʘʨʤʘʢʦʪʝʨʘʧʽʾ. 
ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʫ ʪʨʝʪʴʦʤʫ ʪʨʠʤʝʩʪʨʽ ʚʘʛʽʪʥʦʩʪʽ ʥʘ ʙʘʟʽ ʢʣʽʥʽʢʦ-
ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʚʽʜʜʽʣʫ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʾ ʢʣʽʥʽʢʦ-ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ 
ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʥʦʾ ʣʽʢʘʨʥʽ. ʉʝʨʝʜʥʽʡ ʚʽʢ ʚʘʛʽʪʥʠʭ ʩʢʣʘʚ 25 ʨʦʢʽʚ. ʂʨʦʚ ʙʨʘʣʠ ʥʘ 
ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ ʪʘ ʥʘ 3 ʽ 10 ʜʥʽ ʣʽʢʫʚʘʥʥʷ. ʂʦʥʪʨʦʣʴʥʫ ʛʨʫʧʫ ʩʢʣʘʣʠ 15 
ʫʤʦʚʥʦ ʟʜʦʨʦʚʠʭ ʚʘʛʽʪʥʠʭ ʞʽʥʦʢ.  

ɼʣʷ ʦʮʽʥʢʠ ʩʪʘʥʫ ʛʝʤʦʩʪʘʟʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʥʘʩʪʫʧʥʽ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʽ 
ʪʝʩʪʠ: ʧʨʦʪʨʦʤʙʽʥʦʚʠʡ ʽʥʜʝʢʩ ʟʘ ʂʚʽʢʦʤ, ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʬʽʙʨʠʥʦʛʝʥʘ ʟʘ ʈ. 
ʈʫʪʙʝʨʛʦʤ, ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ D-ʜʽʤʝʨʘ ʽ ʪʨʦʤʙʦʮʠʪʽʚ. 

ʗʢ ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʚ ʛʨʫʧʽ ʫʤʦʚʥʦ ʟʜʦʨʦʚʠʭ ʚʘʛʽʪʥʠʭ ʫ 
ʪʨʝʪʴʦʤʫ ʪʨʠʤʝʩʪʨʽ ʚʤʽʩʪ ʬʽʙʨʠʥʦʛʝʥʫ ʩʢʣʘʚ 4,66 Ñ 0,19 ʛ/ʣ, ʘ ʫ ʭʚʦʨʠʭ ʚʘʛʽʪʥʠʭ 
ʚʽʥ ʙʫʚ ʧʽʜʚʠʱʝʥʠʤ ʤʘʡʞʝ ʫ 2 ʨʘʟʠ (ʨ<0,05), ʱʦ ʩʚʽʜʯʠʣʦ ʧʨʦ ʧʽʜʚʠʱʝʥʥʷ 
ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ. ʃʽʢʫʚʘʥʥʷ ʧʨʠʚʦʜʠʣʦ ʜʦ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʬʽʙʨʠʥʦʛʝʥʫ, 
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ʧʨʦʪʝ ʡʦʛʦ ʨʽʚʝʥʴ ʥʘ 10 ʜʦʙʫ ʥʝ ʜʦʩʷʛʘʚ ʢʦʥʪʨʦʣʶ, ʧʝʨʝʚʠʱʫʚʘʚ ʧʦʢʘʟʥʠʢ 
ʚʝʨʭʥʴʦʾ ʤʝʞʽ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʥʦʨʤʠ ʽ ʩʢʣʘʜʘʚ 7,21 Ñ 0,25 ʛ/ʣ. ʂʽʣʴʢʽʩʪʴ 
ʪʨʦʤʙʦʮʠʪʽʚ ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ ʥʝ ʟʘʟʥʘʚʘʣʘ ʧʨʦʪʷʛʦʤ ʣʽʢʫʚʘʥʥʷ ʽ ʚʽʜ ʧʦʢʘʟʥʠʢʘ 
ʢʦʥʪʨʦʣʶ ʩʫʪʪʻʚʦ ʥʝ ʚʽʜʨʽʟʥʷʣʘʩʷ. ʇʨʦʪʨʦʤʙʽʥʦʚʠʡ ʽʥʜʝʢʩ (ʇʊɯ) ʫ ʟʜʦʨʦʚʠʭ 
ʚʘʛʽʪʥʠʭ ʪʘ ʚʘʛʽʪʥʠʭ ʽʟ ʧʽʻʣʦʥʝʬʨʠʪʦʤ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʚ ʫ ʤʝʞʘʭ 
ʥʦʨʤʠ. ʇʨʦʪʝ ʇʊɯ ʫ ʭʚʦʨʠʭ ʚʘʛʽʪʥʠʭ ʙʫʚ ʥʘ 18 % ʚʠʱʠʤ, ʥʽʞ ʫ ʟʜʦʨʦʚʠʭ (96,53 Ñ 
0,78 %), ʘ ʣʽʢʫʚʘʥʥʷ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʡʦʛʦ ʟʥʠʞʝʥʥʷ ʜʦ ʧʦʢʘʟʥʠʢʘ ʢʦʥʪʨʦʣʴʥʦʾ 
ʛʨʫʧʠ. ʈʽʚʥʽ ɼ-ʜʠʤʝʨʘ ï ʮʝ ʩʫʤʘʨʥʘ ʢʽʣʴʢʽʩʪʴ ʙʽʣʢʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʣʶʜʩʴʢʽʡ 
ʢʨʦʚʽ, ʷʢʽ ʟôʷʚʣʷʶʪʴʩʷ ʧʽʩʣʷ ʧʦʚʥʦʛʦ ʨʦʟʧʘʜʫ ʬʽʙʨʠʥʫ. ʗʢʱʦ ʚʤʽʩʪ ʙʽʣʢʦʚʦʛʦ 
ʬʨʘʛʤʝʥʪʫ ʧʽʜʚʠʱʝʥʠʡ, ʪʦ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ ʟʙʽʣʴʰʝʥʝ, ʱʦ ʤʦʞʝ ʩʪʘʪʠ 
ʧʨʠʯʠʥʦʶ ʨʠʟʠʢʫ ʧʦʷʚʠ ʪʨʦʤʙʽʚ ʧʽʜ ʯʘʩ ʚʘʛʽʪʥʦʩʪʽ. ʗʢʱʦ ʞ ʚʤʽʩʪ ʙʽʣʢʦʚʦʛʦ 
ʬʨʘʛʤʝʥʪʘ ʟʥʠʞʝʥʠʡ, ʮʝ ʤʦʞʝ ʩʪʘʪʠ ʧʨʠʯʠʥʦʶ ʜʣʷ ʧʦʷʚʠ ʢʨʦʚʦʪʝʯ. ʋ ʥʘʰʠʭ 
ʜʦʩʣʽʜʘʭ ʚʤʽʩʪ ɼ-ʜʠʤʝʨʘ ʫ ʭʚʦʨʠʭ ʚʘʛʽʪʥʠʭ ʙʫʚ ʥʘ 48 % ʚʠʱʠʤ, ʥʽʞ ʫ ʟʜʦʨʦʚʠʭ ʽ 
ʩʢʣʘʜʘʚ 833,87 Ñ 31,87 ʥʛ/ʤʣ (ʨ<0,05). ʇʨʠ ʣʽʢʫʚʘʥʥʽ ʮʝʡ ʧʦʢʘʟʥʠʢ ʟʥʠʞʫʚʘʚʩʷ ʽ 
ʯʝʨʝʟ 10 ʜʽʙ ʩʢʣʘʜʘʚ 628,33 Ñ 24,29 ʥʛ/ʤʣ, ʷʢʠʡ ʧʨʦʪʝ ʥʝ ʜʦʩʷʛʘʚ ʨʽʚʥʷ 
ʢʦʥʪʨʦʣʶ ï 562,2 Ñ 19,2 ʥʛ/ʤʣ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʽʜ ʯʘʩ ʣʽʢʫʚʘʥʥʷ ʦʙʩʪʝʞʫʚʘʥʠʭ ʧʘʮʽʻʥʪʦʢ ʥʘ ʧʨʦʪʷʟʽ 10 ʜʥʽʚ 
ʩʪʘʥʜʘʨʪʥʦʶ ʬʘʨʤʘʢʦʪʝʨʘʧʽʻʶ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 
ʢʦʘʛʫʣʦʛʨʘʤʠ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ. 
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ʇʈʆʎɽʉʀ ʃɯʇʆʇɽʈʆʂʉʀɼɸʎɯɰ ɿɸʈʆɼʂɯɺ ɺôʖʅɸ  
ɿɸ ɺʇʃʀɺʋ ɽʃɽʂʊʈʆʄɸɻʅɯʊʅʆɻʆ ɺʀʇʈʆʄɯʅʖɺɸʅʅʗ 

ʈɸɼɯʆʏɸʉʊʆʊʅʆɻʆ ɼɯɸʇɸɿʆʅʋ 

ʅʦʜʞʘʢ ʍ.ɹ., ʗʨʝʤʯʫʢ ʄ.ʄ., ɼʠʢʘ ʄ.ɺ. 
ʃʴʚʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ 

ɺʨʘʭʦʚʫʶʯʠ ʙʫʨʭʣʠʚʠʡ ʨʦʟʚʠʪʦʢ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʠʡ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 
ʟʨʦʩʪʘʥʥʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʬʦʥʫ, ʘʢʪʫʘʣʴʥʠʤ ʻ ʜʦʩʣʽʜʞʝʥʥʷ 
ʤʝʭʘʥʽʟʤʽʚ ʚʧʣʠʚʫ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʨʘʜʽʦʯʘʩʪʦʪʥʦʛʦ (ɽʄɺ 
ʈʏ) ʜʽʘʧʘʟʦʥʫ ʥʘ ʞʠʚʽ ʦʨʛʘʥʽʟʤʠ [1, 4, 8]. ɯʩʥʫʻ ʜʫʞʝ ʙʘʛʘʪʦ ʜʘʥʠʭ ʚʽʜʥʦʩʥʦ 
ʚʧʣʠʚʫ ʥʘ ʦʨʛʘʥʽʟʤ ɽʄɺ ʤʦʙʽʣʴʥʦʛʦ ʪʝʣʝʬʦʥʫ, ʘʣʝ, ʥʘ ʞʘʣʴ, ʚʦʥʠ ʜʫʞʝ 
ʩʫʧʝʨʝʯʣʠʚʽ [5, 6]. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʥʠʟʢʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʽʾ 
ɽʄɺ ʨʘʜʽʦʜʽʘʧʘʟʦʥʫ ʥʘ ʞʠʚʽ ʩʠʩʪʝʤʠ, ʻʜʠʥʦʾ ʪʝʦʨʽʾ, ʷʢʘ ʙ ʧʦʷʩʥʶʚʘʣʘ 
ʤʝʭʘʥʽʟʤʠ ʚʧʣʠʚʫ ʮʴʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʙʽʦʣʦʛʽʯʥʽ ʦʙôʻʢʪʠ, ʧʦʢʠ ʱʦ ʥʝʤʘʻ. 
ɺʠʚʯʝʥʥʷ ʧʨʦʮʝʩʽʚ ʣʽʧʦʧʝʨʦʢʩʠʜʘʮʽʾ ʟʘ ʫʤʦʚ ʚʧʣʠʚʫ ɽʄɺ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ 
ʨʦʟʚʠʪʢʫ ʙʽʦʣʦʛʽʾ ʻ ʘʢʪʫʘʣʴʥʠʤ, ʘ ʟʘʨʦʜʢʠ ʚôʶʥʘ ʻ ʘʜʝʢʚʘʪʥʦʶ ʪʝʩʪ-ʩʠʩʪʝʤʦʶ. 
ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʊɹʂ-ʧʦʟʠʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ  ʟʘʨʦʜʢʽʚ 
ʚôʶʥʘ (Misgurnus fossilis L.) ʟʘ ʚʧʣʠʚʫ ɽʄɺ ʈʏ ʜʽʘʧʘʟʦʥʫ (ʯʘʩʪʦʪʘ 1850 ʄɻʮ). 
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ɺ ʝʢʩʧʝʨʠʤʝʥʪʘʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʟʘʨʦʜʢʠ ʧʨʽʩʥʦʚʦʜʥʦʾ ʨʠʙʠ ʚôʶʥʘ 
Misgurnus fosslis L., ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʽ ʟʘʧʣʽʜʥʶʚʘʣʠ ʟʘ ʤʝʪʦʜʠʢʦʶ ʅʝʡʬʘʭʘ [2]. 
ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʟʘʨʦʜʢʘʭ ʚôʶʥʘ ʯʝʨʝʟ 60, 150, 210 ʽ 270 ʭʚ ʧʽʩʣʷ 
ʟʘʧʣʽʜʥʝʥʥʷ ʷʡʮʝʢʣʽʪʠʥ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʝʨʰʦʤʫ (2 ʙʣʘʩʪʦʤʝʨʠ), ʯʝʪʚʝʨʪʦʤʫ 
(16 ʙʣʘʩʪʦʤʝʨʽʚ), ʰʦʩʪʦʤʫ (64 ʙʣʘʩʪʦʤʝʨʠ) ʽ ʚʦʩʴʤʦʤʫ (256 ʙʣʘʩʪʦʤʝʨʽʚ) 
ʜʨʦʙʣʝʥʥʶ ʟʠʛʦʪʠ. ʗʢ ʜʞʝʨʝʣʦ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʭʚʠʣʴ 1850 ʄɻʮ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʛʝʥʝʨʘʪʦʨ ɽʄɺ, ʷʢʠʡ ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ʚʯʝʥʠʤʠ ʍʘʨʢʽʚʩʴʢʦʛʦ 
ʫʥʽʚʝʨʩʠʪʝʪʫ (ʐʢʦʨʙʘʪʦʚ ʖ. ɻ., 2014). ɿʘʨʦʜʢʠ ʧʽʜʜʘʚʘʣʠ ʦʜʥʦʨʘʟʦʚʦʤʫ 
ʦʧʨʦʤʽʥʝʥʥʶ ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʟʘʧʣʽʜʥʝʥʥʷ ʥʘ ʚʽʜʩʪʘʥʽ 15 ʩʤ ʧʨʠ ʛʫʩʪʠʥʽ ʧʦʪʦʢʫ 
ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʝʥʝʨʛʽʾ 0,00197 ʤʢɺʪ/ʩʤ2 ʧʨʦʪʷʛʦʤ 5, 10 ʪʘ 20 ʭʚ.  

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʦʮʝʩʽʚ ʇʆʃ ʦʮʽʥʶʚʘʣʠ ʟʘ ʚʤʽʩʪʦʤ ʚʪʦʨʠʥʥʠʭ ʧʨʦʜʫʢʪʽʚ 
ʣʽʧʦʧʝʨʦʢʩʠʜʘʮʽʾ ï ʊɹʂ-ʧʦʟʠʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʟʘ ʤʝʪʦʜʠʢʦʶ ʊʠʤʠʨʙʫʣʘʪʦʚʘ ʈ. 
ʂʦʥʮʝʥʪʨʘʮʽʶ ʙʽʣʢʘ ʚ ʢʦʞʥʦʤʫ ʟʨʘʟʢʫ ʚʠʟʥʘʯʘʣʠ ʟʘ ʤʝʪʦʜʦʤ ʃʦʫʨʽ [7]. 
ʉʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
ʧʨʦʛʨʘʤʠ ñExcel2010ò ʜʣʷ Windows. ɼʣʷ ʦʮʽʥʢʠ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʨʽʟʥʠʮʽ ʤʽʞ 
ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʜʚʦʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ 
ʦʙʯʠʩʣʶʚʘʣʠ ʢʦʝʬʽʮʽʻʥʪ ʉʪʴʶʜʝʥʪʘ. ɼʦʩʪʦʚʽʨʥʦʶ ʚʚʘʞʘʣʘʩʷ ʨʽʟʥʠʮʷ ʧʨʠ 
ʧʦʢʘʟʥʠʢʫ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʨÓ0,9, ʨÓ0,99, ʨÓ0,999. 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʚʧʣʠʚʫ ɽʄɺ ʥʘ ʯʘʩʪʦʪʘʭ ʤʦʙʽʣʴʥʦʛʦ ʟʚôʷʟʢʫ ʚʽʜʤʽʯʝʥʦ 
ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ ʊɹʂ-ʧʦʟʠʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʫʧʨʦʜʦʚʞ ʝʤʙʨʽʦʛʝʥʝʟʫ ʚôʶʥʘ [4].  

ʅʘʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ ʩʪʘʜʽʾ ʨʦʟʚʠʪʢʫ 2 ʙʣʘʩʪʦʤʝʨʽʚ ʟʘ ʪʨʠʚʘʣʦʩʪʽ 
ʦʧʨʦʤʽʥʝʥʥʷ 5 ʭʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʦʩʪʦʚʽʨʥʝ ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ ʊɹʂ-ʧʦʟʠʪʠʚʥʠʭ 
ʧʨʦʜʫʢʪʽʚ ʟ 0,62 ʜʦ 0,72 ʤʢʤʦʣʴ/ʤʛ ʙʽʣʢʘ, ʱʦ ʥʘ 16,5% ʙʽʣʴʰʝ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 
ʢʦʥʪʨʦʣʝʤ, ʪʦʜʽ ʷʢ ʥʘ ʩʪʘʜʽʾ ʨʦʟʚʠʪʢʫ 64 ʽ 256 ʙʣʘʩʪʦʤʝʨʽʚ ʤʠ ʩʧʦʩʪʝʨʽʛʘʻʤʦ 
ʜʦʩʪʦʚʽʨʥʝ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʄɼɸ ʥʘ 26%, 21%, ʚʽʜʧʦʚʽʜʥʦ. ʅʘ ʩʪʘʜʽʾ ʨʦʟʚʠʪʢʫ 
16 ʙʣʘʩʪʦʤʝʨʽʚ ʤʠ ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʤʦ ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ ʧʦʢʘʟʥʠʢʘ. ɿʙʽʣʴʰʝʥʥʷ 
ʪʨʠʚʘʣʦʩʪʽ ʦʧʨʦʤʽʥʝʥʥʷ ʜʦ 10 ʭʚ ʧʨʠʟʚʦʜʠʪʴ, ʜʦ ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ ʊɹʂ-
ʧʦʟʠʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʥʘ ʩʪʘʜʽʷʭ ʨʦʟʚʠʪʢʫ 16, 64 ʽ 256 ʙʣʘʩʪʦʤʝʨʽʚ. ɿʦʢʨʝʤʘ 
ʚʤʽʩʪ ʚʪʦʨʠʥʥʠʭ ʧʨʦʜʫʢʪʽʚ ʇʆʃ ʥʘ ʩʪʘʜʽʾ 4 ʧʦʜʽʣʫ ʙʣʘʩʪʦʤʝʨʽʚ ʟʙʽʣʴʰʫʚʘʚʩʷ ʥʘ 
15,9%, ʘ ʥʘ ʩʪʘʜʽʷʭ 6 ʽ 8 ʧʦʜʽʣʫ ʙʣʘʩʪʦʤʝʨʽʚ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʦʢʘʟʥʠʢ 
ʟʤʝʥʰʫʻʪʴʩʷ ʥʘ 44% ʪʘ 49%, ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. ʅʘ ʩʪʘʜʽʾ ʨʦʟʚʠʪʢʫ 2 
ʙʣʘʩʪʦʤʝʨʽʚ ʤʠ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʠ ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ ʚʤʽʩʪʫ ʊɹʂ-ʧʦʟʠʪʠʚʥʠʭ 
ʧʨʦʜʫʢʪʽʚ ʟʘ ʚʧʣʠʚʫ ɽʄɺ ʪʨʠʚʘʣʽʩʪʶ 10 ʭʚ. 

ɿʙʽʣʴʰʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʦʧʨʦʤʽʥʝʥʥʷ ʜʦ 20 ʭʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ 
ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʊɹʂ-ʧʦʟʠʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʥʘ ʚʩʽʭ 
ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʪʘʜʽʷʭ ʨʦʟʚʠʪʢʫ ʟʘʨʦʜʢʽʚ ʚ'ʶʥʘ. 

ʆʪʞʝ, ʚʧʣʠʚ ɽʄɺ ʪʨʠʚʘʣʽʩʪʶ 5 ʽ 10 ʭʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʜʦʩʪʦʚʽʨʥʦʛʦ 
ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʚʪʦʨʠʥʥʠʭ ʧʨʦʜʫʢʪʽʚ ʣʽʧʦʧʝʧʨʦʢʩʠʜʘʮʽʾ ʥʘ ʩʪʘʜʽʷʭ 64 ʽ 256 
ʙʣʘʩʪʦʤʝʨʽʚ ʽ ʜʦʩʪʦʚʽʨʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʥʘ ʩʪʘʜʽʷʭ 2 ʽ 16 ʙʣʘʩʪʦʤʝʨʽʚ. ʊʦʜʽ ʷʢ ʟʘ 
ʚʧʣʠʚʫ ɽʄɺ ʨʘʜʽʦʜʽʘʧʘʟʦʥʫ ʧʨʦʪʷʛʦʤ 20 ʭʚ, ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʜʦʩʪʦʚʽʨʥʝ 
ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʊɹʂ-ʧʦʟʠʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʥʘ ʚʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʪʘʜʽʷʭ 
ʨʦʟʚʠʪʢʫ ʟʘʨʦʜʢʽʚ ʚôʶʥʘ. 
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ɺʀɿʅɸʏɽʅʅʗ ɸʂʊʀɺʅʆʉʊɯ ɸʄɯʅʆʊʈɸʅʉʌɽʈɸɿ ʋ ʉʀʈʆɺɸʊʎɯ 
ʂʈʆɺɯ ʂʆʈʆʇɸ ʃʋʉʂɸʊʆɻʆ ɿɸ ʋʄʆɺ ɼɯɰ ʇʃʖʄɹʋʄʋ  

ʆʥʠʩʢʦʚʝʮʴ ʄ.ʗ., ʃʦʧʦʪʠʯ ʅ.ʗ., ɿʫʩʴʢʦ ʆ.ɺ. 
ʃʴʚʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɸʤʽʥʦʪʨʘʥʩʬʝʨʘʟʠ (ʘʣʘʥʽʥʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟʠ ī ɸʣɸʊ ʽ ʘʩʧʘʨʪʘʪ-
ʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟʠ ī ɸʩɸʊ) ʚʽʜʽʛʨʘʶʪʴ ʢʣʶʯʦʚʫ ʨʦʣʴ ʚ ʦʙʤʽʥʽ ʨʝʯʦʚʠʥ, 
ʦʙôʻʜʥʫʶʯʠ ʙʽʣʢʦʚʠʡ, ʚʫʛʣʝʚʦʜʥʠʡ, ʣʽʧʽʜʥʠʡ ʦʙʤʽʥ ʪʘ ʮʠʢʣ ʪʨʠʢʘʨʙʦʥʦʚʠʭ 
ʢʠʩʣʦʪ. ɸʢʪʠʚʥʽʩʪʴ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ ʝʥʟʠʤʽʚ ʤʦʞʝ ʚʠʩʪʫʧʘʪʠ 
ʤʦʣʝʢʫʣʷʨʥʠʤʠ ʽʥʜʠʢʘʪʦʨʘʤʠ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʤʽʥ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʤʝʪʘʙʦʣʽʟʤʫ ʚ ʦʨʛʘʥʽʟʤʽ ʨʠʙ ʟʘ ʫʤʦʚ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʩʪʨʝʩʦʚʠʭ ʬʘʢʪʦʨʽʚ [1, 2]. 
ʈʽʚʝʥʴ ʘʢʪʠʚʥʦʩʪʽ ɸʣɸʊ ʽ ɸʩɸʊ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʽʥʜʠʢʘʪʦʨ ʚʧʣʠʚʫ ʧʦʣʶʪʘʥʪʽʚ 

ʚ ʦʨʛʘʥʽʟʤʽ ʨʠʙ [3] ʪʘ ʜʣʷ ʦʮʽʥʢʠ ʩʪʫʧʝʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 
ʨʽʟʥʦʛʦ ʨʦʜʫ ʪʦʢʩʠʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ [4]. ʊʦʤʫ ʤʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʟʥʘʯʠʪʠ 
ʘʢʪʠʚʥʽʩʪʴ ɸʣɸʊ ʽ ɸʩɸʊ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʢʦʨʦʧʘ ʣʫʩʢʘʪʦʛʦ ʟʘ ʜʽʾ ʨʽʟʥʠʭ 
ʢʦʥʮʝʥʪʨʘʮʽʡ ʇʣʶʤʙʫʤʫ. 

ɺʧʣʠʚ ʇʣʶʤʙʫʤʫ ʚʠʚʯʘʣʠ ʥʘ ʢʦʨʦʧʘʭ ʣʫʩʢʘʪʠʭ ʜʚʦʨʽʯʥʦʛʦ ʚʽʢʫ, ʷʢʠʭ 
ʫʪʨʠʤʫʚʘʣʠ ʚ ʘʢʚʘʨʽʫʤʘʭ ʧʦ 5 ʦʩʦʙʠʥ ʧʨʦʪʷʛʦʤ 96 ʛʦʜ. ʅʝʦʙʭʽʜʥʫ ʢʦʥʮʝʥʪʨʘʮʽʶ 
ʇʣʶʤʙʫʤʫ ʤʦʜʝʣʶʚʘʣʠ ʚʥʝʩʝʥʥʷʤ ʫ ʚʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ 0,5 ʽ 5 ʤʛ/ʣ 

(Pb(CH3COO)2³3ʅ2ʆ). ʋ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʚʠʟʥʘʯʘʣʠ ʘʢʪʠʚʥʽʩʪʴ ɸʣɸʊ (ʂʌ 
2.6.1.2) ʽ ɸʩɸʊ (ʂʌ 2.6.1.1) ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʥʜʘʨʪʥʦʛʦ ʥʘʙʦʨʫ (ñLACHEMAò).  

ɺ ʨʝʟʫʣʴʪʘʪʽ 96-ʛʦʜʠʥʥʦʛʦ ʚʠʪʨʠʤʫʚʘʥʥʷ ʢʦʨʦʧʽʚ ʫ ʩʝʨʝʜʦʚʠʱʽ ʽʟ 
ʩʦʣʷʤʠ ʇʣʶʤʙʫʤʫ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʚʽʨʦʛʽʜʥʝ ʟʨʦʩʪʘʥʥʷ ʘʢʪʠʚʥʽʩʪʽ ɸʩɸʊ ʽ 
ɸʣɸʊ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ Cyprinus carpio L. ʫ 1,3ï3 ʨʘʟʠ (p<0,01ï0,001), 
ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ ʨʠʙ. ʈʽʚʝʥʴ ʘʢʪʠʚʥʦʩʪʽ ɸʣɸʊ ʽ ɸʩɸʊ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʽʥʜʠʢʘʪʦʨ ʧʨʠʩʫʪʥʦʩʪʽ ʪʦʢʩʠʢʘʥʪʽʚ ʫ ʦʨʛʘʥʽʟʤʽ ʨʠʙ [5]. 
ɼʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʟʥʘʯʥʝ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 
ʧʝʯʽʥʢʫ, ʱʦ ʟʫʤʦʚʣʝʥʝ ʷʢ ʧʨʷʤʦʶ ʜʽʻʶ ʇʣʶʤʙʫʤʫ, ʪʘʢ ʽ ʪʦʢʩʠʯʥʠʤʠ 
ʧʨʦʜʫʢʪʘʤʠ ʤʝʪʘʙʦʣʽʟʤʫ, ʫʪʚʦʨʝʥʥʷ ʷʢʠʭ ʽʥʜʫʢʦʚʘʥʝ ʚʘʞʢʠʤ ʤʝʪʘʣʦʤ. 
ʇʽʜʚʠʱʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʚ ʢʨʦʚʽ ʜʘʥʠʭ ʝʥʟʠʤʽʚ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʨʫʰʝʥʥʷ 
ʮʽʣʽʩʥʦʩʪʽ ʛʝʧʘʪʦʮʠʪʽʚ ʽ ʻ ʽʥʜʠʢʘʪʦʨʦʤ ʫʰʢʦʜʞʝʥʥʷ ʧʝʯʽʥʢʠ. ɸʢʪʠʚʥʽʩʪʴ ʦʙʦʭ 
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ʝʥʟʠʤʽʚ ʤʦʞʝ ʧʽʜʚʠʱʫʚʘʪʠʩʷ ʪʘʢʦʞ ʧʨʠ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʘʪʦʣʦʛʽʷʭ ʤʽʦʢʘʨʜʘ, 
ʤôʷʟʦʚʦʾ ʪʢʘʥʠʥʠ. ɸʩɸʊ ʫ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʤʽʩʪʠʪʴʩʷ ʫ ʩʝʨʮʽ ʪʘ ʧʝʯʽʥʮʽ, ʱʦ 
ʜʘʻ ʧʽʜʩʪʘʚʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʝʡ ʬʝʨʤʝʥʪ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʫʰʢʦʜʞʝʥʥʷ 
ʮʠʭ ʦʨʛʘʥʽʚ. ɸʢʪʠʚʥʽʩʪʴ ʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʻ ʪʦʥʢʠʤ 
ʽʥʜʠʢʘʪʦʨʦʤ ʛʦʩʪʨʦʪʠ ʪʘ ʘʢʪʠʚʥʦʩʪʽ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʧʝʯʽʥʮʽ. 

ʆʪʞʝ, ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʚʽʨʦʛʽʜʥʽ ʟʤʽʥʠ ʚ ʘʢʪʠʚʥʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʝʥʟʠʤʽʚ ʫ 
ʚʽʜʧʦʚʽʜʴ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʘʞʢʦʛʦ ʤʝʪʘʣʫ  ʫ ʚʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 
ɼʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʟʥʘʯʥʝ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʝʯʽʥʢʫ, 
ʷʢʝ ʤʦʞʝ ʙʫʪʠ ʟʫʤʦʚʣʝʥʝ ʷʢ ʧʨʷʤʦʶ ʜʽʻʶ ʇʣʶʤʙʫʤʫ, ʪʘʢ ʽ ʪʦʢʩʠʯʥʠʤʠ 
ʧʨʦʜʫʢʪʘʤʠ ʤʝʪʘʙʦʣʽʟʤʫ, ʫʪʚʦʨʝʥʥʷ ʷʢʠʭ ʽʥʜʫʢʦʚʘʥʝ ʚʘʞʢʠʤ ʤʝʪʘʣʦʤ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 
1. Shulman G. E. The Biochemical Ecology of Marine Fishes, Advances in Marine Biology / 

G. E. Shulman, R. M. Love ï San Diego : Acad. Press, 1999. ï Vol. 36. ï 351 p.  
2. Oluah N. S. Plasma aspartate aminotransferase activity in the catfish Clarias 

albopunctatus exposed to sublethal zinc and mercury / N. S. Oluah // Bull Environ 

Contam Toxicol. ï 1999. - Vol. 63 (3). ï ʈ. 343ï349. 
3. In vivo lipid peroxidation levels and antioxidant activities of cultured and wild yellowtail / 

[H. Murata, T. Sakai, K. Yamauchi et al.] // Fish. Sc. - 1996. - Vol. 62, N l. - P. 64ï68. 
4. ɼʠʥʘʤʠʢʘ ʘʢʪʠʚʥʦʩʪʠ ʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟ ʚ ʢʨʦʚʠ ʩʝʛʦʣʝʪʦʢ ʢʘʨʧʘ ʧʨʠ 

ʭʨʦʥʠʯʝʩʢʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʠʦʥʦʚ ʢʘʜʤʠʷ ʠ ʤʘʨʛʘʥʮʘ / [ɹ. ʉ. ʄʫʩʘʝʚ, 

ɻ. ʈ. ʄʫʨʘʜʦʚʘ, ʀ. ʂ. ʂʫʨʙʘʥʦʚʘ ʠ ʜʨ.] // ʀʟʚʝʩʪʠʷ ʉʘʤʘʨʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ 
ʈʦʩʩʠʡʩʢʦʡ ɸʢʘʜʝʤʠʠ ʅʘʫʢ. ï 2010. ï ʊ. 12, ˉ 1 (5). ï ʉ. 1321ï1323. 

5. Desmet H. Stress Responses and Changes in ProteinïMetabolism in Carp Cyprinus 

carpio during cadmium exposure / H. Desmet, R. Blust // Ecotoxicol. Environm. Saf. - 

2001. - V. 48, N. 3. - P. 255ï262.  
 
 

ʆʉʆɹʃʀɺʆʉʊɯ ʋʊɺʆʈɽʅʅʗ ʊɯʆʍʈʆʄʋ ɺ ʆʈɻɸʅɸʍ ʑʋʈɯɺ  
ʇʈʀ ɻɯʇʆʊɽʈʄɯɰ 

ʈʘʡʯʝʚʘ ɸ.ɯ., ɿʘʨʦʚʥʘ ɯ.ʄ., ʏʝʨʝʧʥʴʦʚʘ-ʍʣʶʩʪʦʚʘ ʉ.ʆ. 
ʆʜʝʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯ.ɯ. ʄʝʯʥʠʢʦʚʘ 

ʇʨʠ ʩʪʘʨʽʥʥʽ ʣʶʜʠʥʠ ʪʘ ʪʚʘʨʠʥ ʧʦʨʫʰʫʻʪʴʩʷ ʙʘʣʘʥʩ ʚʽʪʘʤʽʥʽʚ ʽ 
ʚʟʘʻʤʦʚʽʜʥʦʩʠʥʠ ʤʽʞ ʚʽʪʘʤʽʥʘʤʠ-ʢʦʝʥʟʠʤʘʤʠ ʽ ʚʽʜʧʦʚʽʜʥʠʤʠ ʬʝʨʤʝʥʪʘʤʠ, 
ʟʤʝʥʰʫʻʪʴʩʷ ʚʤʽʩʪ ʚ ʦʨʛʘʥʘʭ ʽ ʪʢʘʥʠʥʘʭ ʜʝʷʢʠʭ ʚʽʪʘʤʽʥʽʚ. ʇʦʪʨʝʙʘ ʩʪʘʨʽʶʯʦʛʦ 
ʦʨʛʘʥʽʟʤʫ ʽ ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʚʽʪʘʤʽʥʘʤʠ ʟʤʽʥʶʶʪʴʩʷ ʜʫʞʝ ʽʩʪʦʪʥʦ. ʇʨʦʮʝʩ ʮʝʡ 
ʡʜʝ ʥʝʨʽʚʥʦʤʽʨʥʦ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʨʛʘʥʽʟʤʫ; ʚ 
ʧʨʦʮʝʩʽ ʩʚʦʛʦ ʽʩʥʫʚʘʥʥʷ ʦʨʛʘʥʽʟʤ ʧʝʨʝʥʦʩʠʪʴ ʨʽʟʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʱʦ ʪʝʞ 
ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʭʦʜʽ ʩʪʘʨʽʥʥʷ.  

ʊʽʘʤʽʥ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʚʟʘʻʤʠʥʘʭ ʤʽʞ ʚʽʪʘʤʽʥʘʤʠ, ʷʢʽ ʚ ʧʨʦʮʝʩʽ 
ʩʪʘʨʽʥʥʷ ʟʥʘʯʥʦ ʟʤʽʥʶʶʪʴʩʷ. ʅʝʦʙʭʽʜʥʦ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʦʩʢʽʣʴʢʠ ʪʽʘʤʽʥ 
ʧʦʚ'ʷʟʘʥʠʡ ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʩʚʦʾʭ ʬʫʥʢʮʽʡ ʟ ʽʥʰʠʤʠ ʚʽʪʘʤʽʥʘʤʠ, ʪʦ ʙʨʘʢ ʦʜʥʦʛʦ ʟ 
ʥʠʭ ʤʦʞʝ ʧʦʟʥʘʯʠʪʠʩʷ ʥʘ ʦʙʤʽʥʽ ʨʝʯʦʚʠʥ, ʫ ʷʢʦʤʫ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚʩʽ ʧʦʚ'ʷʟʘʥʽ ʟ 
ʥʠʤ ʚʽʪʘʤʽʥʠ [1; 2]. 

ʅʘ ʢʘʬʝʜʨʽ ʙʽʦʭʽʤʽʾ ʆʜʝʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ  
ɯ.ɯ. ʄʝʯʥʠʢʦʚʘ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʚʠʚʯʘʻʪʴʩʷ ʙʽʦʭʽʤʽʯʥʘ ʨʦʣʴ ʦʩʥʦʚʥʠʭ 
ʢʘʪʘʙʦʣʽʪʽʚ ʪʽʘʤʽʥʫ ï ʪ̔ ʦʭʨʦʤʫ ʽ 4-ʤʝʪʠʣ-5-ɓ-ʦʢʩʠʝʪʠʣʪʽʘʟʦʣʫ [3].  

ʄʝʪʦʶ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʟʥʘʯʠʪʠ ʚʽʢʦʚʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚʤʽʩʪʫ 
ʪʽʦʭʨʦʤʫ ʚ ʪʢʘʥʠʥʘʭ ʱʫʨʽʚ ʧʨʠ ʛʽʧʦʪʝʨʤʽʾ. 
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ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʝʟʧʦʨʦʜʥʠʭ ʱʫʨʘʭ-ʩʘʤʮʷʭ, ʚʠʨʦʱʝʥʠʭ ʚ 
ʫʤʦʚʘʭ ʚʽʚʘʨʽʶ ʧʨʠ ʚʽʣʴʥʦʤʫ ʜʦʩʪʫʧʽ ʜʦ ʾʞʽ ʽ ʚʦʜʠ, ʘ ʪʘʢʦʞ ʧʨʠʨʦʜʥʦʤʫ 
ʯʝʨʛʫʚʘʥʥʽ ʜʦʙʦʚʦʾ ʦʩʚʽʪʣʝʥʦʩʪʽ. ʇʨʠ ʝʢʩʧʝʨʠʤʝʥʪʽ ʫʩʽ ʙʽʦʝʪʠʯʥʽ ʥʦʨʤʠ ʟʛʽʜʥʦ ʟ 
ɭʚʨʦʧʝʡʩʴʢʦʶ ʢʦʥʚʝʥʮʽʻʶ ʙʫʣʠ ʟʙʝʨʝʞʝʥʽ. 

ʅʘʤʠ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ ʤʝʪʦʜʠʢʘ ɻ.ɼ. ɭʣʠʩʻʻʚʦʾ. ɺʠʟʥʘʯʝʥʥʷ ʪʽʘʤʽʥʫ 
ʟʘʩʥʦʚʘʥʝ ʥʘ ʡʦʛʦ ʦʢʠʩʣʝʥʥʽ ʚ ʪʽʦʭʨʦʤ ʯʝʨʚʦʥʦʶ ʢʨʦʚ'ʷʥʦʶ ʩʽʣʣʶ ʫ ʣʫʞʥʦʤʫ 
ʩʝʨʝʜʦʚʠʱʽ ʟ ʧʦʜʘʣʴʰʦʶ ʝʢʩʪʨʘʢʮʽʻʶ ʪʽʦʭʨʦʤʫ ʽʟʦʙʫʪʠʣʦʚʠʤ ʩʧʠʨʪʦʤ ʽ 
ʚʠʤʽʨʶʚʘʥʥʷʤ ʬʣʶʦʨʝʩʮʝʥʮʽʾ. ʈʽʚʝʥʴ ʪʽʦʭʨʦʤʫ ʚʠʟʥʘʯʘʣʠ ʚ ʤʦʟʢʫ, ʩʝʨʮʽ. 

ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʥʘʤʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ  
ʪʽʦʭʨʦʤʫ ʚ ʪʢʘʥʠʥʘʭ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʱʫʨʽʚ, ʷʢʽ ʧʝʨʝʙʫʚʘʣʠ ʥʘ ʩʪʘʥʜʘʨʪʥʦʤʫ 
ʨʘʮʽʦʥʽ ʚʽʚʘʨʽʶ. 

ʅʘʩʪʫʧʥʠʡ ʝʪʘʧ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʚ ʧʨʠʩʚʷʯʝʥʠʡ ʜʦʩʣʽʜʞʝʥʥʶ  
ʚʧʣʠʚʫ ʛʽʧʦʪʝʨʤʽʾ  ʥʘ ʚʤʽʩʪ ʪʽʦʭʨʦʤʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʢʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 
ʱʫʨʽʚ. (ʨʠʩ. 1-2). 

 

 
ʈʠʩ. 1 ɺʤʽʩʪ ʪʽʦʭʨʦʤʫ ʚ ʪʢʘʥʠʥʘʭ ʩʝʨʮʷ ʱʫʨʽʚ ʧʨʠ ʛʽʧʦʪʝʨʤʽʾ (ʤʢʛ/ ʛ ʪʢʘʥʠʥʠ) 

(n=15) 
 

 
ʈʠʩ. 2 ɺʤʽʩʪ ʪʽʦʭʨʦʤʫ ʚ ʪʢʘʥʠʥʘʭ ʤʦʟʢʫ ʱʫʨʽʚ ʧʨʠ ʛʽʧʦʪʝʨʤʽʾ (ʤʢʛ/ ʛ ʪʢʘʥʠʥʠ) 

(n=15) 
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ɺ ʨʝʟʫʣʴʪʘʪʽ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʥʘʩʪʫʧʥʝ: ʪʽʦʭʨʦʤ ʧʨʠ ʛʽʧʦʪʝʨʤʽʾ ʫ ʚʩʽʭ ʚʽʢʦʚʠʭ 
ʛʨʫʧʘʭ ʟʙʽʣʴʰʫʚʘʚʩʷ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʪʚʘʨʠʥ. 

ʅʘʤʠ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʧʨʠ ʛʽʧʦʪʝʨʤʽʾ, ʫ ʱʫʨʽʚ ʚʩʽʭ ʚʽʢʦʚʠʭ ʛʨʫʧ ʚʤʽʩʪ 
ʪʽʦʭʨʦʤʫ ʟʙʽʣʴʰʫʚʘʚʩʷ ʚ ʪʢʘʥʠʥʘʭ ʩʝʨʮʷ ʚ ʩʝʨʝʜʥʴʦʤʫ ʚ 1, 5 ʨʘʟʠ, ʧʦ 
ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʱʫʨʽʚ.  

ʇʨʠ ʚʠʚʯʝʥʥʽ ʚʤʽʩʪʫ ʪʽʦʭʨʦʤʫ ʚ ʪʢʘʥʠʥʘʭ ʤʦʟʢʫ ʧʨʠ ʛʽʧʦʪʝʨʤʽʾ ʥʘʤʠ ʙʫʣʠ 
ʚʠʷʚʣʝʥʽ ʟʥʘʯʥʽ ʟʤʽʥʠ ʚʤʽʩʪʫ ʪʽʦʭʨʦʤʫ, ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʦʢʘʟʥʠʢʽʚ 
ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʪʚʘʨʠʥ. ɸ ʩʘʤʝ: ʫ ʤʦʣʦʜʠʭ ʱʫʨʽʚ (1,5 ï 3 ʤʽʩʷʮʷ) ʚʤʽʩʪ 
ʪʽʦʭʨʦʤʫ ʟʙʽʣʴʰʫʚʘʚʩʷ ʚ 2 ʨʘʟʠ, ʫ ʜʦʨʦʩʣʠʭ ʱʫʨʽʚ (9-12 ʤʽʩʷʮʽʚ) ï ʚ 4,5 ʨʘʟʠ, ʫ 
ʩʪʘʨʠʭ (12-24 ʤʽʩʷʮʽʚ) ï ʚ 1,3 ʨʘʟʠ.  

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʧʽʜ ʚʧʣʠʚʦʤ ʛʽʧʦʪʝʨʤʽʾ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 
ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʪʽʦʭʨʦʤʫ, ʚ ʪʢʘʥʠʥʘʭ ʱʫʨʽʚ, ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʦʢʘʟʥʠʢʽʚ 
ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʱʫʨʽʚ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʩʠʣʝʥʥʷ ʢʘʪʘʙʦʣʽʟʤʫ ʪʽʘʤʽʥʫ ʧʦ 
ʦʢʠʩʣʶʚʘʣʴʥʦʤʫ ʰʣʷʭʫ. ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʤʽʥʽʤʘʣʴʥʽ ʟʤʽʥʠ ʚ ʪʢʘʥʠʥʘʭ ʱʫʨʽʚ 
ʚʽʜʙʫʚʘʣʠʩʷ ʫ ʩʪʘʨʠʭ ʪʚʘʨʠʥ [4]. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 
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ʆʉʆɹʃʀɺʆʉʊɯ ɻɯɼʈʆʃɯɿʋ ɸʊʌ NA+, K+-ɸʊʌɸɿʆʖ  
ɿɸʈʆɼʂɯɺ ɺôʖʅɸ ɺʇʈʆɼʆɺɾ ɽʄɹʈɯʆɻɽʅɽɿʋ ɿɸ ɿʄɯʅʀ 

ʊɽʄʇɽʈɸʊʋʈʀ ʉɽʈɽɼʆɺʀʑɸ ɯʅʂʋɹɸʎɯɰ  

ʈʦʤʽʥʘ ʄ.ɺ., ɹʫʨʘ ʄ.ɺ. 
ʃʴʚʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ 

Nʘ+, ʂ+-ɸʊʌʘʟʘ ï ʮʝ ʽʥʪʝʛʨʘʣʴʥʠʡ ʙʽʣʦʢ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʝʥʝʨʛʽʶ 
ʛʽʜʨʦʣʽʟʫ ʤʦʣʝʢʫʣʠ ɸʊʌ, ʪʨʘʥʩʧʦʨʪʫʻ ʽʦʥʠ Na+ ʪʘ K+ ʟʘ ʤʝʭʘʥʽʟʤʦʤ ʘʥʪʠʧʦʨʪʫ 
(3:2). ʂʘʪʘʣʽʪʠʯʥʠʡ ʮʝʥʪʨ ʽ ʮʝʥʪʨʠ ʟʚôʷʟʫʚʘʥʥʷ Nʘ+ ʪʘ ʂ+ ʣʦʢʘʣʽʟʦʚʘʥʽ ʚ Ŭ-
ʩʫʙʦʜʠʥʠʮʽ ʬʝʨʤʝʥʪʫ (ʪʨʘʥʩʤʝʤʙʨʘʥʥʘ ʩʫʙʦʜʠʥʠʮʷ), ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 
ʢʽʥʝʪʠʯʥʠʤʠ ʪʘ ʢʘʪʘʣʽʪʠʯʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤʠ [2], ʟôʷʩʫʚʘʥʥʷ ʷʢʠʭ ʻ ʥʝʦʙʭʽʜʥʠʤ 
ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʷʢ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ɸʊʌʘʟʠ ʟʘ ʬʽʟʽʦʣʦʛʽʯʥʠʭ 
ʫʤʦʚ, ʪʘʢ ʽ ʧʨʠ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʘʭ, ʚʧʨʦʜʦʚʞ ʝʤʙʨʽʦʛʝʥʝʟʫ. ʊʦʤʫ ʘʢʪʫʘʣʴʥʠʤ ʽ 
ʜʦʮʽʣʴʥʠʤ, ʟ ʪʦʯʢʠ ʟʦʨʫ ʙʽʦʬʽʟʠʢʠ, ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʟʘʣʝʞʥʦʩʪʽ 
ʛʽʜʨʦʣʽʟʫ ɸʊʌ Nʘ+, ʂ+-ɸʊʌʘʟʦʶ ʟʘʨʦʜʢʽʚ ʚôʶʥʘ.  

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʟʘʨʦʜʢʠ ʚôʶʥʘ (Misgurnus fossilis L.) ʯʝʨʝʟ 60, 
150, 210, 270 ʽ 330 ʭʚ ʧʽʩʣʷ ʟʘʧʣʽʜʥʝʥʥʷ ʷʡʮʝʢʣʽʪʠʥ ʧʽʜ ʯʘʩ ʩʪʘʜʽʡ, ʷʢʽ 
ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʝʨʰʦʤʫ ʜʨʦʙʣʝʥʥʶ ʟʠʛʦʪʠ (2 ʙʣʘʩʪʦʤʝʨʠ), ʯʝʪʚʝʨʪʦʤʫ  
(16 ʙʣʘʩʪʦʤʝʨʽʚ), ʰʦʩʪʦʤʫ (64 ʙʣʘʩʪʦʤʝʨʠ), ʚʦʩʴʤʦʤʫ (256 ʙʣʘʩʪʦʤʝʨʽʚ) ʪʘ 
ʜʝʩʷʪʦʤʫ (1024 ʙʣʘʩʪʦʤʝʨʠ). ʗʡʮʝʢʣʽʪʠʥʠ ʦʜʝʨʞʫʚʘʣʠ ʽ ʟʘʧʣʽʜʥʶʚʘʣʠ ʟʘ 
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ʅʝʡʬʘʭʦʤ [1]. ɸʢʪʠʚʥʽʩʪʴ Na+, ʂ+-ɸʊʌʘʟʠ (ʂʌ 3.6.1.37) (ʚ ʤʢʤʦʣʷʭ Pi /ʭʚ ʥʘ 1 ʤʛ 
ʙʽʣʢʘ) ʢʣʽʪʠʥ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʙʣʘʩʪʫʣʷʮʽʾ ʦʮʽʥʶʚʘʣʠ ʟʘ ʨʽʟʥʠʮʝʶ ʚʤʽʩʪʫ 
ʥʝʦʨʛʘʥʽʯʥʦʛʦ ʬʦʩʬʘʪʫ (ʈ)̔, ʫʪʚʦʨʝʥʦʛʦ ʚ ʩʝʨʝʜʦʚʠʱʽ ʽʥʢʫʙʘʮʽʾ ʟʘ ʥʘʷʚʥʦʩʪʽ ʪʘ 
ʚʽʜʩʫʪʥʦʩʪʽ ʚ ʩʝʣʝʢʪʠʚʥʦʛʦ ʙʣʦʢʘʪʦʨʘ ʫʘʙʘʾʥʫ, ʘ ʪʘʢʦʞ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʧʨʘʚʢʠ 
ʥʘ ʚʤʽʩʪ ʫ ʤʝʤʙʨʘʥʥʦʤʫ ʧʨʝʧʘʨʘʪʽ ʝʥʜʦʛʝʥʥʦʛʦ ʈ.̔ ʂʽʣʴʢʽʩʪʴ ʧʨʦʜʫʢʪʫ ʨʝʘʢʮʽʾ ʈ ̔
ʪʝʩʪʫʚʘʣʠ ʤʦʜʠʬʽʢʦʚʘʥʠʤ ʤʝʪʦʜʦʤ ʌʽʩʢʝ-ʉʫʙʙʘʨʦʫ [3], ʘ ʚʤʽʩʪ ʙʽʣʢʘ ʚ 
ʤʝʤʙʨʘʥʥʦʤʫ ʧʨʝʧʘʨʘʪʽ ï ʤʝʪʦʜʦʤ ʃʦʫʨʽ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʧʝʨʝʙʽʛʫ ʬʘʟ ʛʽʜʨʦʣʽʪʠʯʥʦʛʦ ʮʠʢʣʫ ʨʦʙʦʪʠ Na+, ʂ+-ɸʊʌʘʟʠ, 
ʟʨʦʩʪʘʻ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʚôʷʟʫʚʘʥʥʷ ɸʊʌ ʟ ʨʝʛʫʣʷʪʦʨʥʠʤ ʮʝʥʪʨʦʤ, ʱʦ ʚ ʩʚʦʶ 
ʯʝʨʛʫ ʧʦʚôʷʟʘʥʝ ʟʽ ʟʤʽʥʦʶ ʪʝʤʧʝʨʘʪʫʨʠ ʩʝʨʝʜʦʚʠʱʘ. ʆʩʢʽʣʴʢʠ ʟʤʽʥʘ 
ʪʝʤʧʝʨʘʪʫʨʠ ʩʝʨʝʜʦʚʠʱʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʨʫʰʝʥʥʷ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ 
ʢʣʽʪʠʥʽ, ʮʝ ʙʫʜʝ ʚʽʜʦʙʨʘʞʘʪʠʩʷ ʽ ʥʘ ʟʤʽʥʽ ʘʢʪʠʚʥʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʬʝʨʤʝʥʪʫ 
(ʡʦʛʦ ʢʘʪʘʣʽʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʷʭ) [4]. ʂʦʥʪʨʦʣʝʤ ʜʘʥʦʛʦ ʜʦʩʣʽʜʫ ʙʫʣʦ ʚʟʷʪʦ 
ʜʘʥʽ ʘʢʪʠʚʥʦʩʪʽ Na+, K+-ɸʊʌʘʟʠ ʧʨʠ 23ʦʉ (ʥʦʨʤʘ ʜʣʷ ʭʦʣʦʜʥʦʢʨʦʚʥʠʭ), ʘ 
ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʫʤʦʚʘʭ ʟʤʽʥʶʚʘʣʠ ʫ ʜʽʘʧʘʟʦʥʽ 19õ29Áʉ. 

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʘʢʪʠʚʥʽʩʪʴ Na+, K+-
ɸʊʌʘʟʠ ʟʘʨʦʜʢʽʚ ʚôʶʥʘ ʚʧʨʦʜʦʚʞ ʨʘʥʥʴʦʛʦ ʝʤʙʨʽʦʛʝʥʝʟʫ ʟʘ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚ, 
ʧʦʯʠʥʘʶʯʠ ʟʽ ʩʪʘʜʽʾ 2 ʙʣʘʩʪʦʤʝʨʽʚ ʽ ʜʦ ʩʪʘʜʽʾ 8 ʧʦʜʽʣʫ, ʧʦʩʪʫʧʦʚʦ ʜʦʩʪʦʚʽʨʥʦ 
ʟʨʦʩʪʘʣʘ (P>0,01). ʄʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʧʠʪʦʤʦʾ ʘʢʪʠʚʥʦʩʪʽ ʬʝʨʤʝʥʪʫ 
ʩʧʦʩʪʝʨʽʛʘʣʠ ʥʘ ʩʪʘʜʽʾ 8 ʧʦʜʽʣʫ (0,299 ʤʢʤʦʣʴ Pi/ʭʚ ʥʘ ʤʛ ʙʽʣʢʘ) ʽ ʚʞʝ ʥʘ ʩʪʘʜʽʾ 
10-ʛʦ ʧʦʜʽʣʫ ʙʣʘʩʪʦʤʝʨʽʚ ʘʢʪʠʚʥʽʩʪʴ ɸʊʌʘʟʠ ʧʦʩʪʫʧʦʚʦ ʟʥʠʞʫʻʪʴʩʷ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʣʝʞʥʽʩʪʴ 
ʘʢʪʠʚʥʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʦʾ Na+, ʂ+-ɸʊʌʘʟʠ ʧʣʘʟʤʘʪʠʯʥʠʭ ʤʝʤʙʨʘʥ ʟʘʨʦʜʢʦʚʠʭ 
ʢʣʽʪʠʥ ʚôʶʥʘ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʩʝʨʝʜʦʚʠʱʘ ʻ ʢʫʧʦʣʦʧʦʜʽʙʥʦʶ, ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 
ʩʪʘʜʽʷʭ ʨʦʟʚʠʪʢʫ ʙʣʘʩʪʦʤʝʨʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʧʽʜʚʠʱʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ 
ʩʝʨʝʜʦʚʠʱʘ ʽʥʢʫʙʘʮʽʾ ʚʽʜ 25 ʜʦ 29ʦ ʉ, ʘʢʪʠʚʥʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʦʾ Na+, ʂ+-ɸʊʌʘʟʠ 
ʟʘʨʦʜʢʽʚ ʜʦʩʪʦʚʽʨʥʦ ʟʥʠʞʫʚʘʣʘʩʷ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ ʚʽʜ 35,3Ñ0,89 ʜʦ 
85Ñ1,8% ʚʽʜʧʦʚʽʜʥʦ. 

ʇʽʩʣʷ ʧʦʩʪʫʧʦʚʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ (25õ29ʦ ʉ) ʬʝʨʤʝʥʪʘʪʠʚʥʘ 
ʘʢʪʠʚʥʽʩʪʴ Na+, ʂ+-ɸʊʌʘʟʠ ʟʤʝʥʰʠʣʘʩʷ, ʦʯʝʚʠʜʥʦ ʙʽʣʢʦʚʘ ʛʣʦʙʫʣʘ ʟʘʟʥʘʻ 
ʟʥʘʯʥʠʭ ʢʦʥʬʦʨʤʘʮʽʡʥʠʭ ʧʝʨʝʙʫʜʦʚ ʧʦ ʪʠʧʫ ʤʘʣʠʭ ʣʦʢʘʣʴʥʠʭ ʟʤʽʥ, ʟʤʽʥʶʶʯʠ 
ʩʚʦʶ ʩʪʨʫʢʪʫʨʫ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʫʩʢʣʘʜʥʝʥʥʷʤ ʫʪʚʦʨʝʥʥʷ ʬʝʨʤʝʥʪ-
ʩʫʙʩʪʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʫ. ʊʦʤʫ ʥʘʚʽʪʴ ʥʝʚʝʣʠʢʽ ʟʤʽʥʠ ʫʤʦʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 
ʟʚ'ʷʟʫʚʘʥʥʷ ʩʫʙʩʪʨʘʪʫ ʘʙʦ ʢʦʥʬʦʨʤʘʮʽʶ ʪʨʝʪʠʥʥʦʾ ʩʪʨʫʢʪʫʨʠ ʙʽʣʢʘ, ʙʫʜʫʪʴ 
ʟʤʽʥʶʚʘʪʠ ʰʚʠʜʢʽʩʪʴ ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ ʨʝʘʢʮʽʾ. 

ʆʜʝʨʞʘʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʟ ʤʝʪʦʶ 
ʧʦʜʘʣʴʰʦʛʦ ʟôʷʩʫʚʘʥʥʷ ʤʦʣʝʢʫʣʷʨʥʠʭ ʪʘ ʤʝʤʙʨʘʥʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʧʽʜʪʨʠʤʘʥʥʷ 
ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦʛʦ ʽʦʥʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ ʟʘʨʦʜʢʽʚ ʫʧʨʦʜʦʚʞ ʝʤʙʨʽʦʛʝʥʝʟʫ. 
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ʈɽɻʋʃʗʎɯʗ ʅɯʂʆʊʀʅʆɺʆʖ ʂʀʉʃʆʊʆʖ ɺʄɯʉʊʋ ʅɯʂʆʊʀʅɸʄɯɼʅʀʍ 
ʂʆʌɽʈʄɽʅʊɯɺ ʋ ʑʋʈɯɺ ɿ ɻɯʇʆʂʉɯɭʖ 

ʉʘʥʜʫʣ ʖ.ɺ., ʏʝʨʝʧʥʴʦʚʘ-ʍʣʶʩʪʦʚʘ ʉ.ʆ., ɿʘʨʦʚʥʘ ɯ.ʄ.  
ʆʜʝʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯ.ɯ. ʄʝʯʥʠʢʦʚʘ 

ʅʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʙʫʜʴ-ʷʢʦʾ ʙʽʦʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʻ 
ʙʝʟʫʧʠʥʥʝ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ. ɺ ʩʚʦʾʡ ʙʽʣʴʰʦʩʪʽ ʤʝʪʘʙʦʣʽʯʥʽ ʧʨʦʮʝʩʠ ʚ 
ʦʨʛʘʥʽʟʤʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʟʘʚʜʷʢʠ ʥʘʜʭʦʜʞʝʥʥʶ ʜʦ ʦʨʛʘʥʽʟʤʫ ʢʠʩʥʶ ʽ 
ʟʜʽʡʩʥʝʥʥʶ ʜʠʭʘʣʴʥʠʭ ʨʝʘʢʮʽʡ . ʂʣʽʪʠʥʘ ï ʮʝ ʚʽʜʢʨʠʪʘ ʨʽʚʥʦʚʘʞʥʘ ʩʠʩʪʝʤʘ, 
ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʷʢʦʾ ʥʝʦʙʭʽʜʥʠʡ ʦʙʤʽʥ ʝʥʝʨʛʽʻʶ ʽ ʨʝʯʦʚʠʥʦʶ ʟ 
ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ. ɯ ʦʩʥʦʚʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʮʴʦʛʦ ʦʙʤʽʥʫ ʻ ʢʠʩʝʥʴ . 
ɼʝʩʪʨʫʢʪʠʚʥʽ ʧʨʦʮʝʩʠ, ʧʦʚôʷʟʘʥʽ ʟ ʧʦʨʫʰʝʥʥʷʤ ʥʘʜʭʦʜʞʝʥʥʷ ʢʠʩʥʶ ʚ 
ʦʨʛʘʥʽʟʤ, ʥʘʟʠʚʘʻʪʴʩʷ ʛʽʧʦʢʩʽʻʶ [1]. 

ɻʽʧʦʢʩʽʶ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʷʢ ʪʠʧʦʚʠʡ ʧʘʪʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ, ʷʢʠʡ ʚʠʥʠʢʘʻ ʚ 
ʨʝʟʫʣʴʪʘʪʽ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʙʽʦʣʦʛʽʯʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʽ ʧʦʨʫʰʝʥʥʷ 
ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʠʭ ʧʨʦʮʝʩʽʚ [2].  

ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʚʯʠʪʠ ʚʧʣʠʚ ʨʽʟʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʥʽʢʦʪʠʥʦʚʦʾ 
ʢʠʩʣʦʪʠ  ʥʘ ʦʨʛʘʥʠ ʱʫʨʽʚ ʧʨʠ ʛʽʧʦʢʩʽʾ ʟʘʤʢʥʫʪʦʛʦ ʧʨʦʩʪʦʨʫ. 

ʋ ʜʦʩʣʽʜʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʪʘʪʝʚʦʟʨʽʣʠʭ ʥʝʣʽʥʽʡʥʠʭ ʙʽʣʠʭ ʱʫʨʽʚ ʤʘʩʦʶ 
200 ʛ. ʑʫʨʘʤ ʚʥʫʪʨʽʰʥʴʦʯʝʨʝʚʥʦ ʚʚʦʜʠʣʠ ʚʽʪʘʤʽʥ ʈʈ (ʥʽʢʦʪʠʥʦʚʘ ʢʠʩʣʦʪʘ) 
ʨʦʟʨʘʭʫʥʢʫ 1; 15 ʤʛ/ʢʛ ʚʘʛʠ. ɻʽʧʦʢʩʽʶ ʩʪʚʦʨʶʚʘʣʠ ʯʝʨʝʟ 30 ʭʚʠʣʠʥ ʧʽʩʣʷ 
ʚʚʝʜʝʥʥʷ ʽʥ'ʻʢʮʽʾ. ʂʦʥʪʨʦʣʴʥʠʤ ʪʚʘʨʠʥʘʤ ʚʚʦʜʠʣʠ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʨʦʟʯʠʥ. ʊʘʢʦʞ 
ʫ ʜʦʩʣʽʜʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʛʨʫʧʠ ʪʚʘʨʠʥ ʷʢʠʤ ʟʘ 30 ʭʚʠʣʠʥ ʜʦ ʜʦʩʣʽʜʫ 
ʚʚʦʜʠʣʠ ʅʂ ʫ ʚʠʱʝʥʘʚʝʜʝʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʙʝʟ ʤʦʜʝʣʶʚʘʥʥʷ ʛʽʧʦʢʩʽʾ. 

ʈʝʟʫʣʴʪʘʪʠ ʚʧʣʠʚʫ ʦʢʠʩʣʝʥʠʭ ʽ ʚʽʜʥʦʚʣʝʥʠʭ ʬʦʨʤ ʥʽʢʦʪʠʥʘʤʽʜʥʠʭ 
ʢʦʬʝʨʤʝʥʪʽʚ ʫ ʧʝʯʽʥʮʽ ʱʫʨʽʚ ʧʨʠ ʛʽʧʦʢʩʽʾ ʟʘʤʢʥʫʪʦʛʦ ʧʨʦʩʪʦʨʫ ʥʘʚʝʜʝʥʽ  
ʥʘ ʨʠʩ. 1, 2, 3, 4. 

ɺ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ, ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ, ʱʦ ʚʤʽʩʪ ʦʢʠʩʣʝʥʠʭ ʬʦʨʤ 
ʥʽʢʦʪʠʥʘʤʽʜʥʠʭ ʢʦʬʝʨʤʝʥʪʽʚ ʚ ʫʤʦʚʘʭ ʛʽʧʦʢʩʽʾ ʟʘʤʢʥʫʪʦʛʦ ʧʨʦʩʪʦʨʫ, 
ʟʤʝʥʰʫʚʘʚʩʷ ʫ ʧʝʯʽʥʮʽ ʱʫʨʽʚ ʥʘ 37% (ʨʠʩ. 1).  

 
ʇʨʠʤʽʪʢʘ. ʊʫʪ ʽ ʜʘʣʽ: * - ʨʽʟʥʠʮʷ ʟ ʢʦʥʪʨʦʣʝʤ ʜʦʩʪʦʚʽʨʥʘ, ʨ Ò 0,05; 

ʈʠʩ. 1. ɺʧʣʠʚ ʥʽʢʦʪʠʥʦʚʦʾ ʢʠʩʣʦʪʠ ʫ ʢʦʥʮʝʥʪʨʘʮʽʷʭ 1 ʪʘ 15 ʤʛ/ʢʛ ʥʘ ʚʤʽʩʪ 
ʦʢʠʩʥʝʥʠʭ ʥʽʢʦʪʠʥʘʤʽʜʥʠʭ ʢʦʬʝʨʤʝʥʪʽʚ ʚ ʧʝʯʽʥʮʽ ʱʫʨʽʚ (ʤʢʛ/ʛ) (n = 8) 
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ʑʦ ʩʪʦʩʫʚʘʣʦʩʷ ʚʽʜʥʦʚʣʝʥʠʭ ʬʦʨʤ, ʪʦ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʘʤʠ 
ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʜʦʩʪʦʚʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ʥʘ 16% ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ (ʨʠʩ. 2). 
ʉʫʤʘ ʦʢʠʩʣʝʥʠʭ ʪʘ ʚʽʜʥʦʚʣʝʥʠʭ ʥʽʢʦʪʠʥʘʤʽʜʥʠʭ ʢʦʬʝʨʤʝʥʪʽʚ ʥʝ ʟʨʦʩʪʘʣʘ, ʘ 
ʟʤʝʥʰʫʚʘʣʘʩʴ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤʠ ʪʚʘʨʠʥʘʤʠ ʥʘ 9% (ʨʠʩ. 3).  

ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʦʢʠʩʣʝʥʠʭ ʜʦ ʚʽʜʥʦʚʣʝʥʠʭ ʬʦʨʤ ʚ ʫʤʦʚʘʭ 
ʛʽʧʦʢʩʽʾ ʪʘʢʦʞ ʚʽʜʙʫʚʘʣʦʩʷ ʾʭ ʟʤʝʥʰʝʥʥʷ (ʨʠʩ. 4). 

 

 
ʈʠʩ. 2. ɺʧʣʠʚ ʥʽʢʦʪʠʥʦʚʦʾ ʢʠʩʣʦʪʠ ʫ ʢʦʥʮʝʥʪʨʘʮʽʷʭ 1 ʪʘ 15 ʤʛ/ʢʛ ʥʘ ʚʤʽʩʪ 
ʚʽʜʥʦʚʣʝʥʠʭ ʥʽʢʦʪʠʥʘʤʽʜʥʠʭ ʢʦʬʝʨʤʝʥʪʽʚ ʚ ʧʝʯʽʥʮʽ ʱʫʨʽʚ (ʤʢʛ/ʛ) (n = 8) 

 

 
ʈʠʩ. 3. ɺʧʣʠʚ ʥʽʢʦʪʠʥʦʚʦʾ ʢʠʩʣʦʪʠ ʫ ʢʦʥʮʝʥʪʨʘʮʽʷʭ 1 ʪʘ 15 ʤʛ/ʢʛ ʥʘ ʚʤʽʩʪ ʩʫʤʠ 

ʦʢʠʩʥʝʥʠʭ ʪʘ ʚʽʜʥʦʚʣʝʥʠʭ ʥʽʢʦʪʠʥʘʤʽʜʥʠʭ ʢʦʬʝʨʤʝʥʪʽʚ ʚ ʧʝʯʽʥʮʽ ʱʫʨʽʚ (ʤʢʛ/ʛ) (n = 8) 

 
ʇʨʠ ʛʽʧʦʢʩʽʾ ʟʘʤʢʥʫʪʦʛʦ ʧʨʦʩʪʦʨʫ ʽʥ'ʻʢʮʽʾ ʥʽʢʦʪʠʥʦʚʦʾ ʢʠʩʣʦʪʠ ʫ ʜʦʟʽ 1ʤʛ/ʢʛ 

ʧʽʜʚʠʱʫʚʘʣʠ ʚʤʽʩʪ ʦʢʠʩʣʝʥʦʾ ʬʦʨʤʠ ʚ ʥʽʢʦʪʠʥʘʤʽʜʥʠʭ ʢʦʬʝʨʤʝʥʪʘʭ ʫ 
ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʚʘʨʠʥʘʤʠ ʜʦ ʷʢʠʭ ʟʘʩʪʦʩʫʚʘʣʠ ʛʽʧʦʢʩʽʶ ʟʘʤʢʥʫʪʦʛʦ ʧʨʦʩʪʦʨʫ ʙʝʟ 
ʚʚʝʜʝʥʥʷ ʥʽʢʦʪʠʥʦʚʦʾ ʢʠʩʣʦʪʠ. ɸʣʝ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʥʝ ʪʽʣʴʢʠ ʥʝ 
ʜʦʩʷʛʘʣʦ ʢʦʥʪʨʦʣʴʥʠʭ ʟʥʘʯʝʥʴ, ʘʣʝ ʡ ʙʫʣʦ ʟʥʘʯʥʦ ʤʝʥʰʠʤ ʥʽʞ ʢʦʥʪʨʦʣʴʥʽ 5%. 
ʎʝʡ ʧʦʢʘʟʥʠʢ ʤʘʚ ʜʦʩʪʦʚʽʨʥʝ ʟʥʘʯʝʥʥʷ  ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ, ʱʦ ʩʪʦʩʫʻʪʴʩʷ 
ʚʽʜʥʦʚʣʝʥʠʭ ʬʦʨʤ, ʪʦ ʚʦʥʠ ʪʝʞ ʜʦʩʪʦʚʽʨʥʦ ʟʤʝʥʰʫʚʘʣʦʩʴ ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ 
ʥʘ 42%. ʉʫʤʘ ʦʢʠʩʣʝʥʠʭ ʪʘ ʚʽʜʥʦʚʣʝʥʠʭ ʥʽʢʦʪʠʥʘʤʽʜʥʠʭ ʢʦʬʝʨʤʝʥʪʽʚ ʪʝʞ ʙʫʣʘ 
ʤʝʥʰʦʶ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʫʩʽʤʘ ʚʘʨʽʘʥʪʘʤʠ, ʱʦ ʙʫʣʠ ʨʦʟʛʣʷʥʫʪʽ ʜʦʩʽ, ʘʣʝ 
ʚʽʜʥʦʰʝʥʥʷ ʦʢʠʩʣʝʥʠʭ ʜʦ ʚʽʜʥʦʚʣʝʥʠʭ ʟʙʽʣʴʰʠʣʠʩʴ ʽ ʤʘʡʞʝ ʜʦʩʷʛʘʣʠ ʮʴʦʛʦ 
ʧʦʢʘʟʥʠʢʘ ʫ ʢʦʥʪʨʦʣʴʥʠʭ ʪʚʘʨʠʥ. 
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ʈʠʩ. 4. ɺʧʣʠʚ ʥʽʢʦʪʠʥʦʚʦʾ ʢʠʩʣʦʪʠ ʫ ʢʦʥʮʝʥʪʨʘʮʽʷʭ 1 ʪʘ 15 ʤʛ/ʢʛ ʥʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 
ʦʢʠʩʥʝʥʠʭ ʥʽʢʦʪʠʥʘʤʽʜʥʠʭ ʢʦʬʝʨʤʝʥʪʽʚ ʜʦ ʚʽʜʥʦʚʣʝʥʠʭ ʫ ʧʝʯʽʥʮʽ ʱʫʨʽʚ (ʤʢʛ/ʛ) (n = 8) 

ɻʽʧʦʢʩʽʷ ʥʘ ʬʦʥʽ ʜʽʾ ʥʽʢʦʪʠʥʦʚʦʾ ʢʠʩʣʦʪʠ ʫ ʜʦʟʽ 15 ʤʛ/ʢʛ ʚʠʢʣʠʢʘʣʘ 
ʜʦʩʪʦʚʽʨʥʝ ʟʤʝʥʰʝʥʥʷ ʦʢʠʩʣʝʥʦʾ ʬʦʨʤʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ ʥʘ 34% ʪʘ ʫ 
ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʚʘʨʠʥʘʤʠ ʢʦʪʨʠʤ ʨʦʙʠʣʠ ʟʚʠʯʘʡʥʽ ʽʥ'ʻʢʮʽʾ ʥʽʢʦʪʠʥʦʚʦʾ ʢʠʩʣʦʪʠ ʫ 
ʜʦʟʽ 15 ʤʛ/ʢʛ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʽʧʦʢʩʽʾ. ɺʽʜʥʦʚʣʝʥʘ ʬʦʨʤʘ ʫ ʮʴʦʤʫ ʚʘʨʽʘʥʪʽ 
ʜʦʩʣʽʜʫ ʤʘʣʘ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʤʝʥʰʝʥʥʷ ʽ ʙʫʣʘ ʤʝʥʰʦʶ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 
ʢʦʥʪʨʦʣʝʤ. ɺʦʥʘ ʪʘʢʦʞ ʙʫʣʘ ʤʝʥʰʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʚʘʨʠʥʘʤʠ ʷʢʠʤ ʚʚʦʜʠʣʠ 
ʥʽʢʦʪʠʥʦʚʫ ʢʠʩʣʦʪʫ ʥʝ ʟʘʩʪʦʩʦʚʫʶʯʠ ʜʦ ʥʠʭ ʛʽʧʦʢʩʽʶ, ʘ ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ 
ʥʽʢʦʪʠʥʘʤʽʜʥʠʭ ʢʦʬʝʨʤʝʥʪʽʚ ʟʤʝʥʰʫʚʘʣʘʩʴ ʫ ʧʦʨʽʚʥʷʥʥʽ ʷʢ ʟ ʢʦʥʪʨʦʣʝʤ ʪʘʢ ʽʟ 
ʫʩʽʤʘ ʽʥʰʠʤʠ ʚʘʨʽʘʥʪʘʤʠ ʟʘ ʚʠʥʷʪʢʦʤ ʛʽʧʦʢʩʠʯʥʠʭ ʪʚʘʨʠʥ ʥʘ ʬʦʥʽ ʜʽʾ 
ʥʽʢʦʪʠʥʦʚʦʾ ʢʠʩʣʦʪʠ ʫ ʜʦʟʽ 1ʤʛ/ʢʛ.  

ʑʦ ʩʪʦʩʦʚʥʦ ʚʽʜʥʦʰʝʥʥʷ ʦʢʠʩʣʝʥʠʭ ʜʦ ʚʽʜʥʦʚʣʝʥʠʭ ʬʦʨʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 
ʚʘʨʽʘʥʪʦʤ, ʜʝ ʱʫʨʘʤ ʚʚʦʜʠʣʠ 15 ʤʛ/ʢʛ ʤʘʣʦ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʙʽʣʴʰʝʥʥʷ. ɸ ʫ 
ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʠʤʠ ʱʫʨʘʤʠ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ  ʟʥʠʞʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 
1. ɻʦʥʩʴʢʠʡ ʗ. ɯ., ʄʘʢʩʠʤʯʫʢ ʊ. ʇ. ɹʽʦʭʽʤʽʷ ʣʶʜʠʥʠ: ʧʽʜʨʫʯʥʠʢ. ï ʊʝʨʥʦʧʽʣʴ: 
ʋʢʨʤʝʜʢʥʠʛʘ, 2001. ï ʉ. 130-131. 

2. ʋʘʡʪ ɸ., ʍʝʥʜʣʝʨ ʌ., ʉʤʠʪ ʕ. ʠ ʜʨ. ʆʩʥʦʚʳ ʙʠʦʭʠʤʠʠ. / ɺ 3ïʭ ʪʦʤʘʭ. ʄ., çʄʠʨè, 
2007. 
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ʉʢʦʨʠʢ ʆ.ɼ. 
ɼʥʽʧʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʆ.ɻʦʥʯʘʨʘ 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʽ ʫʩʧʽʭʠ ʚ ʜʽʘʛʥʦʩʪʠʮʽ ʟʘʭʚʦʨʶʚʘʥʴ ʦʨʛʘʥʽʚ 
ʪʨʘʚʣʝʥʥʷ, ʥʘ ʧʨʘʢʪʠʮʽ ʚ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʥʝ ʚʜʘʻʪʴʩʷ ʚʩʪʘʥʦʚʠʪʠ ʢʦʥʢʨʝʪʥʠʡ 
ʥʦʟʦʣʦʛʽʯʥʠʡ ʜʽʘʛʥʦʟ. ɺ ʦʩʥʦʚʥʦʤʫ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʟʘʭʚʦʨʶʚʘʥʴ ʧʝʯʽʥʢʠ ï 
ʭʨʦʥʽʯʥʠʭ ʛʝʧʘʪʠʪʽʚ (ʍɻ), ʭʦʣʝʮʠʩʪʠʪʽʚ ʪʘ ʮʠʨʦʟʽʚ, ʱʦ ʧʨʦʪʽʢʘʶʪʴ ʟ ʜʦʩʠʪʴ 
ʥʝʩʧʝʮʠʬʽʯʥʠʤʠ ʢʣʽʥʽʯʥʠʤʠ ʧʨʦʷʚʘʤʠ (ʜʠʩʢʦʤʬʦʨʪ ʫ ʧʨʘʚʦʤʫ ʧʽʜʨʝʙʝʨôʾ, 
ʘʩʪʝʥʽʷ, ʞʦʚʪʷʥʠʮʷ, ʛʝʧʘʪʦʤʝʛʘʣʽʷ, ʙʽʦʭʽʤʽʯʥʽ ʟʤʽʥʠ ʪʘ ʽʥ.) [1, 2] ʊʦʤʫ 
ʢʦʤʧʣʝʢʩʥʘ ʦʮʽʥʢʘ ʤʝʭʘʥʽʟʤʽʚ ʙʽʦʭʽʤʽʯʥʦʾ ʽ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʦʡ ʘʜʘʧʪʘʮʽʾ 
ʧʝʯʽʥʢʠ, ʚ ʫʤʦʚʘʭ ʨʽʟʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʧʝʯʽʥʢʠ, ʤʦʞʝ ʩʪʘʪʠ ʧʽʜʩʪʘʚʦʶ ʜʣʷ 
ʨʦʟʨʦʙʢʠ ʚʽʜʧʦʚʽʜʥʠʭ ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʧʨʦʬʽʣʘʢʪʠʢʠ ʽ ʢʦʨʝʢʮʽʾ ʟʤʽʥ ʚ 
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ʧʝʯʽʥʮʽ. ʆʜʠʥ ʽʟ ʚʘʞʣʠʚʠʭ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʙʽʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ï ʻ 
ʘʢʪʠʚʥʽʩʪʴ ʛʘʤʤʘ-ʛʣʫʪʘʤʽʣʪʨʘʥʩʬʝʨʘʟʠ (ɻɻʊ). ʅʘʡʙʽʣʴʰʝ ʧʨʠʩʫʪʥʽʩʪʴ ʚ ɻɻʊ 
ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʚ ʥʠʨʢʦʚʠʭ, ʧʝʯʽʥʢʦʚʠʭ ʢʣʽʪʠʥʘʭ ʽ ʚ ʧʽʜʰʣʫʥʢʦʚʽʡ ʟʘʣʦʟʽ. ʋ 
ʢʣʽʪʠʥʘʭ ʧʝʯʽʥʢʠ ʚʤʽʩʪ ʬʝʨʤʝʥʪʫ ʚ 250-450 ʨʘʟʽʚ ʙʽʣʴʰʝ, ʥʽʞ ʚ ʢʨʦʚʽ [3-5]. ʉʘʤʝ 
ʪʦʤʫ ʘʢʪʠʚʥʽʩʪʴ ʛʘʤʤʘ-ʛʣʫʪʘʤʽʣʪʨʘʥʩʬʝʨʘʟʠ ʚʽʜʦʙʨʘʞʘʻ ʧʝʨʝʚʘʞʥʦ ʩʪʘʥ ʚʩʽʭ 
ʝʣʝʤʝʥʪʽʚ ʞʦʚʯʦʚʠʚʽʜʥʦʾ ʩʠʩʪʝʤʠ. 

ʆʪʞʝ, ʤʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʟʥʘʯʠʪʠ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʭʘʨʘʢʪʝʨʦʤ ʟʤʽʥ 
ʘʢʪʠʚʥʦʩʪʽ ɻɻʊ ʚ ʢʨʦʚʽ ʪʘ ʩʪʫʧʝʥʝʤ ʪʷʞʢʦʩʪʽ ʟʘʭʚʦʨʶʚʘʥʴ ʧʝʯʽʥʢʠ ʪʘ ʚʠʷʚʠʪʠ ʾʾ 
ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʭʚʦʨʦʙ. 

ʈʦʙʦʪʘ ʚʠʢʦʥʘʥʘ ʥʘ ʙʘʟʽ ʂɿ çɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʦʙʣʘʩʥʦʾ ʢʣʽʥʽʯʥʦʾ  
ʣʽʢʘʨʥʽ ʽʤ. ɯ.ʄʝʯʥʠʢʦʚʘè. ɼʦʩʣʽʜʞʫʚʘʣʘʩʴ ʩʠʨʦʚʘʪʢʘ ʢʨʦʚʽ ʧʘʮʽʻʥʪʽʚ ʽʟ 
ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʥʘ ʮʠʨʦʟ ʧʝʯʽʥʢʠ.  

ʇʘʮʽʻʥʪʽʚ ʙʫʣʦ ʧʦʜʽʣʝʥʦ ʥʘ 4 ʛʨʫʧʠ: ʢʦʥʪʨʦʣʴʥʫ ʛʨʫʧʘ, ʷʢʫʩʢʣʘʜʘʣʠ 
ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʽ ʣʶʜʠ; ʛʨʫʧʘ ʣʶʜʝʡ ʽʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʥʘ ʛʝʧʘʪʠʪ ʉ; ʛʨʫʧʘ 
ʣʶʜʝʡ ʽʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʥʘ ʭʦʣʝʮʠʩʪʠʪ ʪʘ ʛʨʫʧʘ ʽʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʥʘ ʮʠʨʦʟ 
ʧʝʯʽʥʢʠ. ʋ ʛʨʫʧʘʭ ʙʫʣʦ ʧʦ 6 ʯʦʣʦʚʽʢ ʚʽʢʦʤ ʚʽʜ 30 ʜʦ 45 ʨʦʢʽʚ. ɸʢʪʠʚʥʽʩʪʴ ʛʘʤʤʘ-
ʛʣʫʪʘʤʽʣʪʨʘʥʩʬʝʨʘʟʠ ʚʠʟʥʘʯʘʣʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʫʙʩʪʨʘʪʫ L-ɔ-ʛʣʫʪʘʤʽʣ-ʧ-
ʥʠʪʨʦʘʥʽʣʽʥ. ɻʘʤʤʘ-ʛʣʫʪʘʤʽʣʪʨʘʥʩʧʝʧʪʠʜʘʟʘ ʪʨʘʥʩʧʦʨʪʫʻ ʛʣʫʪʘʤʽʣʴʥʠʡ 
ʟʘʣʠʰʦʢ ʟ L-ɔ-ʛʣʫʪʘʤʽʣ-ʧ-ʥʠʪʨʦʘʥʽʣʽʥʫ ʥʘ ʜʠʧʝʧʪʠʜʥʠʡ ʘʢʮʝʧʪʦʨ, ʢʦʪʨʠʤ ʻ 
ʛʣʽʮʠʣʛʣʽʮʠʥ, ʷʢʠʡ ʩʣʫʛʫʻ ʦʜʥʦʯʘʩʥʦ ʡ ʙʫʬʝʨʦʤ. ʂʦʥʮʝʥʪʨʘʮʽʶ ʚʠʚʽʣʴʥʝʥʦʛʦ 4-
ʥʽʪʨʦʘʥʽʣʽʥʘ ʚʠʤʽʨʶʶʪʴ ʢʦʣʦʨʠʤʝʪʨʦʤ ʧʽʩʣʷ ʟʫʧʠʥʢʠ ʨʝʘʢʮʽʾ ʧʽʜʢʠʩʣʝʥʥʷʤ. 
ʉʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ Excel, 
ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ tïʢʨʠʪʝʨʽʡ ʉʪôʶʜʝʥʪʫ. 
ɹʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʘʢʪʠʚʥʽʩʪʴ ɻʘʤʤʘ-ʛʣʫʪʘʤʽʣʪʨʘʥʩʬʝʨʘʟʠ (ɻɻʊ) ʫ ʢʨʦʚʽ ʭʚʦʨʠʭ 
ʥʘ ʛʝʧʘʪʠʪ ʉ, ʭʦʣʝʮʠʩʪʠʪ ʪʘ ʮʠʨʦʟ ʧʝʯʽʥʢʠ. ʈʝʟʫʣʴʪʘʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 1. 

ʈʠʩ. 1. ɸʢʪʠʚʥʽʩʪʴ ɻɻʊ ʫ ʢʨʦʚʽ ʭʚʦʨʠʭ ʥʘ ʛʝʧʘʪʠʪ ʉ, ʭʦʣʝʮʠʩʪʠʪ ʪʘ ʮʠʨʦʟ ʧʝʯʽʥʢʠ, 
ʦʜ/ʣ. * ï ʜʦʩʪʦʚʽʨʥʘ ʨʽʟʥʠʮʷ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ, ʨ <0,05, n=6. 

ʅʘ ʨʠʩ.1 ʚʠʜʥʦ, ʱʦ ʘʢʪʠʚʥʽʩʪʴ ɻɻʊ ʫ ʢʨʦʚʽ ʧʘʮʽʻʥʪʽʚ ʧʨʠ ʭʦʣʝʮʠʩʪʠʪʽ 
ʟʙʽʣʴʰʫʻʪʴʩʷ ʫ 6,5 ʨʘʟʽʚ, ʘ ʧʨʠ ʮʠʨʦʟʽ ʱʝ ʙʽʣʴʰʝ ï ʤʘʡʞʝ 8,5 ʨʘʟʽʚ ʧʦʨʽʚʥʷʥʦ ʟ 
ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ. ʇʨʠ ʮʴʦʤʫ, ʘʢʪʠʚʥʽʩʪʴ ɻɻʊ ʧʨʠ ɻʝʧʘʪʠʪʽ ʉ ʟʘʣʠʰʘʻʪʴʩʷ ʫ 
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ʤʝʞʘʭ ʥʦʨʤʠ (ʜʦ 61 ʆʜ/ʣ). ɻɻʊ ʻ ʤʘʨʢʝʨʦʤ ʜʠʩʬʫʥʢʮʽʾ ʛʝʧʘʪʦʮʠʪʽʚ. ʌʝʨʤʝʥʪ 
ʤʽʩʪʠʪʴʩʷ ʚ ʣʽʟʦʩʦʤʘʭ, ʤʝʤʙʨʘʥʘʭ ʽ ʮʠʪʦʧʣʘʟʤʽ ʢʣʽʪʠʥʠ, ʧʨʠʯʦʤʫ ʤʝʤʙʨʘʥʥʘ 
ʣʦʢʘʣʽʟʘʮʽʷ ɻɻʊ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʢʣʽʪʠʥ ʟ ʚʠʩʦʢʦʶ ʩʝʢʨʝʪʦʨʥʦʶ, ʝʢʩʢʨʝʪʦʨʥʦʾ 
ʘʙʦ ʨʝʘʙʩʦʨʙʫʶʯʦʶ ʟʜʘʪʥʽʩʪʶ. ɿʙʽʣʴʰʝʥʥʷ ʟʥʘʯʝʥʴ ɻɻʊ ʚ ʩʠʨʦʚʘʪʮʽ ï 
ʯʫʪʣʠʚʠʡ ʧʦʢʘʟʥʠʢ ʧʨʠ ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʛʝʧʘʪʦʙʽʣʽʘʨʥʦʾ ʩʠʩʪʝʤʠ (ʤʘʨʢʝʨ 
ʭʦʣʝʩʪʘʟʫ). ʇʨʠ ʚʩʽʭ ʬʦʨʤʘʭ ʟʘʭʚʦʨʶʚʘʥʴ ʧʝʯʽʥʢʠ ʨʽʚʝʥʴ ɻɻʊ ʚ ʩʠʨʦʚʘʪʮʽ 
ʟʨʦʩʪʘʻ. ʅʘʡʙʽʣʴʰ ʚʠʩʦʢʘ ʘʢʪʠʚʥʽʩʪʴ ʬʝʨʤʝʥʪʫ ʚ ʚʠʧʘʜʢʘʭ ʦʙʩʪʨʫʢʪʠʚʥʠʭ 
ʫʨʘʞʝʥʴ ʧʝʯʽʥʢʠ (ʚ 5 ï 30 ʨʘʟʽʚ ʚʠʱʝ ʥʦʨʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʟʘ ʣʽʪʝʨʘʪʫʨʥʠʤʠ 
ʜʘʥʠʤʠ [6]). ʎʝ ʙʽʣʴʰ ʯʫʪʣʠʚʠʡ ʧʦʢʘʟʥʠʢ ʧʘʪʦʣʦʛʽʾ ʧʝʯʽʥʢʠ, ʥʽʞ ɸʣɸʊ ʽ ɸʩɸʊ ʚ 
ʜʽʘʛʥʦʩʪʠʮʽ ʤʝʭʘʥʽʯʥʦʾ ʞʦʚʪʷʥʠʮʽ, ʭʦʣʘʥʛʽʪʽʚ ʽ ʭʦʣʝʮʠʩʪʠʪʽʚ. ɿʥʘʯʥʝ ʧʽʜʚʠʱʝʥʥʷ 
ʘʢʪʠʚʥʦʩʪʽ ʬʝʨʤʝʥʪʫ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʮʠʨʦʟʫ ʧʝʯʽʥʢʠ. ʇʽʜʚʠʱʝʥʥʷ ɻɻʊ ʚ ʮʠʭ 
ʚʠʧʘʜʢʘʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʨʘʥʽʰʝ ʽ ʟʙʝʨʽʛʘʻʪʴʩʷ ʜʦʚʰʝ, ʥʽʞ ʽʥʰʠʭ ʧʝʯʽʥʢʦʚʠʭ 
ʬʝʨʤʝʥʪʽʚ. ʋ ʚʠʧʘʜʢʫ ʛʝʧʘʪʠʪʫ  ʚʠʟʥʘʯʝʥʥʷ ɻɻʊ ʤʝʥʰ ʢʦʨʠʩʥʦ, ʥʽʞ ɸʣɸʊ ʽ 
ɸʩɸʊ. ɿʘ ʦʪʨʠʤʘʥʠʤʠ ʜʘʥʠʤʠ ʥʘʡʙʽʣʴʰʝ ʫʨʘʞʝʥʥʷ ʧʝʯʽʥʢʠ, ʮʠʪʦʣʽʟ 
ʧʘʨʝʥʭʽʤʘʪʦʟʥʠʭ ʢʣʽʪʠʥ ʚʠʷʚʣʝʥʝ ʧʨʠ ʮʠʨʦʟʽ. ʇʘʨʘʣʝʣʴʥʝ ʚʠʟʥʘʯʝʥʥʷ 
ʘʢʪʠʚʥʦʩʪʽ ɻɻʊ ʽ ʣʫʞʥʦʾ ʬʦʩʬʘʪʘʟʠ (ʫ ʚʠʧʘʜʢʘʭ ʾʾ ʧʽʜʚʠʱʝʥʦʾ ʘʢʪʠʚʥʦʩʪʽ) 
ʜʦʧʦʤʘʛʘʻ, ʢʦʣʠ ʪʨʝʙʘ ʚʠʨʽʰʠʪʠ ʧʠʪʘʥʥʷ, ʯʠ ʻ ʾʭ ʜʞʝʨʝʣʦʤ ʟʤʽʥʝʥʠʡ 
ʤʝʪʘʙʦʣʽʟʤ ʢʽʩʪʦʢ ʘʙʦ ʥʘʷʚʥʽʩʪʴ ʛʝʧʘʪʦʙʽʣʽʘʨʥʠʭ ʧʦʨʫʰʝʥʴ. 

ɺʠʷʚʣʝʥʘ ʧʽʜʚʠʱʝʥʘ ʘʢʪʠʚʥʽʩʪʴ ʬʝʨʤʝʥʪʫ ʛʘʤʤʘʛʣʫʪʘʤʽʣʪʨʘʥʩʬʝʨʘʟʠ 
ʧʨʠ ʭʦʣʝʮʠʩʪʠʪʽ ʪʘ ʮʠʨʦʟʽ ʧʝʯʽʥʢʠ, ʱʦ ʤʦʞʝ ʚʢʘʟʫʚʘʪʠ ʥʘ ʜʝʩʪʨʫʢʪʠʚʥʽ ʧʨʦʮʝʩʠ, 
ʪʘʢʽ ʷʢ ʮʠʪʦʣʽʟ ʧʘʨʝʥʭʝʤʘʪʦʟʥʠʭ ʢʣʽʪʠʥ. ʇʨʠ ʘʥʘʣʽʟʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 
ʤʦʞʥʘ ʧʨʦʩʣʽʜʢʫʚʘʪʠ ʽʥʪʝʥʩʠʚʥʽ ʜʝʩʪʨʫʢʪʠʚʥʽ ʧʨʦʮʝʩʠ ʧʝʯʽʥʢʠ ʫ ʭʚʦʨʠʭ ʥʘ 
ʮʠʨʦʟ. ɼʘʥʠʡ ʧʦʢʘʟʥʠʢ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ  ʜʣʷ ʦʮʽʥʢʠ ʩʪʫʧʝʥʷ ʫʨʘʞʝʥʥʷ 
ʛʝʧʘʪʦʮʠʪʽʚ ʽ ʙʽʣʴʰ ʪʦʯʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ. 
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ʄʆɼʀʌɯʂɸʎɯʗ ʃʖʄɯʅɽʉʎɽʅʊʅʆɻʆ ɸʅɸʃɯɿʋ ɹɯʃʆʂ-ʉʀʅʊɽʊʀʏʅʆɰ 
ɸʂʊʀɺʅʆʉʊɯ ʃɯʄʌʆʎʀʊɯɺ ɿ ɺʀʂʆʈʀʉʊɸʅʅʗʄ  

ɸʂʈʀɼʀʅʆɺʆɻʆ ʆʈɸʅɾɽɺʆɻʆ 

ʉʫʭʝʥʢʦ ɺ.ʉ., ʌʝʜʦʪʦʚ ɭ.ʈ. 
ɿʘʧʦʨʽʟʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɯʤʫʥʥʘ ʩʠʩʪʝʤʘ ʩʬʦʨʤʦʚʘʥʘ ʜʣʷ ʟʘʭʠʩʪʫ ʦʨʛʘʥʽʟʤʫ ʚʽʜ ʚʧʣʠʚʫ ʧʘʪʦʛʝʥʥʠʭ 
ʧʦʜʨʘʟʥʠʢʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʨʦʟʚʠʚʘʪʠʩʷ ʷʢ ʚ ʢʣʽʪʠʥʽ ʪʘʢ ʽ ʚ ʧʦʟʘʢʣʽʪʠʥʥʽʡ ʨʽʜʠʥʽ, 
ʪʢʘʥʠʥʘʭ, ʧʦʨʦʞʥʠʥʘʭ ʪʽʣʘ. ɺ ʧʽʜʪʨʠʤʮʽ ʽʤʫʥʽʪʝʪʫ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʣʽʤʬʦʮʠʪʠ ʽ 
ʬʘʛʦʮʠʪʠ. ʉʘʤʝ ʣʽʤʬʦʮʠʪʠ ʟʜʘʪʥʽ ʩʧʝʮʠʬʽʯʥʦ ʨʦʟʧʽʟʥʘʚʘʪʠ ʘʥʪʠʛʝʥ (ɸɻ) ʽ 
ʚʽʜʧʦʚʽʜʘʪʠ ʥʘ ʥʴʦʛʦ ʽʤʫʥʥʦʶ ʨʝʘʢʮʽʻʶ. ɾʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 
ʢʣʽʪʠʥ ʪʽʩʥʦ ʧʦʻʜʥʘʥʘ ʪʘ ʤʘʻ ʚʽʜʦʙʨʘʞʝʥʥʷ ʥʘ ʤʝʪʘʙʦʣʽʟʤʽ ʥʫʢʣʝʾʥʦʚʠʭ ʢʠʩʣʦʪ.  

ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʣʽʤʬʦʮʠʪʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʣʶʤʽʥʝʩʮʝʥʪʥʠʡ 
ʘʥʘʣʽʟ. ʇʝʨʝʚʘʛʠ ʡʦʛʦ ʧʦʣʷʛʘʶʪʴ ʫ: ʧʨʦʩʪʦʪʽ ʪʘ ʰʚʠʜʢʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ, 
ʚʠʩʦʢʦʾ ʯʫʪʣʠʚʦʩʪʽ ʪʘ ʚʽʜʥʦʩʥʽʡ ʩʝʣʝʢʪʠʚʥʽʩʪʽ ʘʥʘʣʽʟʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ 
ʘʢʨʠʜʠʥʦʚʦʛʦ ʦʨʘʥʞʝʚʦʛʦ (ɸʆ) ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʥʫʢʣʝʾʥʦʚʽ ʢʠʩʣʦʪʠ (ʅʂ), 
ʪʦʙʪʦ ʚʩʪʘʥʦʚʠʪʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ɼʅʂ ʪʘ ʈʅʂ ʫ ʙʽʣʦʢ-ʩʠʥʪʝʟʫʶʯʽʡ ʩʠʩʪʝʤʽ 
ʢʣʽʪʠʥʠ. ɸʢʨʠʜʠʥʦʚʠʡ ʦʨʘʥʞʝʚʠʡ ʟʘ ʩʚʦʾʤʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ 
ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʜʚʦʭʚʠʣʴʦʚʠʭ ʣʶʤʽʥʦʬʦʨʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʮʽʥʶʚʘʪʠ 
ʤʝʪʘʙʦʣʽʟʤ ʦʜʥʦ- ʽ ʜʚʦʭʣʘʥʮʶʛʦʚʠʭ ʤʦʣʝʢʫʣ ʥʫʢʣʝʾʥʦʚʠʭ ʢʠʩʣʦʪ [1; 2]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʣʽʤʬʦʮʠʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʢʨʠʜʠʥʦʚʦʛʦ 
ʦʨʘʥʞʝʚʦʛʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʝʣʠʢʦʶ ʪʦʯʥʽʩʪʶ, ʘʣʝ ʧʨʠ ʡʦʛʦ ʚʠʢʦʥʘʥʥʽ ʤʠ 
ʟʽʰʪʦʚʭʥʫʣʠʩʷ ʟ ʜʝʷʢʠʤʠ ʪʨʫʜʥʦʱʘʤʠ. 

ɼʣʷ ʦʜʝʨʞʘʥʥʷ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʠ 
ʣʶʤʽʥʝʩʮʝʥʪʥʽʡ ʤʽʢʨʦʩʢʦʧʽʾ ʤʘʟʢʽʚ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ ʥʝʦʙʭʽʜʥʦ 
ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥ. ʅʘ ʢʦʞʥʦʤʫ ʤʘʟʢʫ ʤʠ ʘʥʘʣʽʟʫʚʘʣʠ 
ʣʶʤʽʥʝʩʮʝʥʪʥʝ ʩʚʽʪʽʥʥʷ 100 ʣʽʤʬʦʮʠʪʽʚ ʽ 10 ʟʥʘʯʝʥʴ ʩʚʽʪʽʥʥʷ ʬʦʥʫ ʫ ʨʽʟʥʠʭ 
ʤʽʩʮʷʭ ʧʨʝʧʘʨʘʪʫ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʦʾ ʤʝʪʦʜʠʢʠ ʚʠʤʘʛʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʯʘʩʫ, ʦʩʢʽʣʴʢʠ ʥʘ ʘʥʘʣʽʟʫʚʘʥʥʷ ʦʜʥʦʛʦ ʤʘʟʢʫ ʧʝʨʠʬʝʨʠʯʥʦʾ 
ʢʨʦʚʽ ʡʜʝ ʧʨʠʙʣʠʟʥʦ 40 ʭʚʠʣʠʥ. 

ʇʝʨʝʛʣʷʜ ʤʘʟʢʘ ʢʨʦʚʽ ʪʘ ʘʥʘʣʽʟ ʣʶʤʽʥʝʩʮʝʥʮʽʾ ʣʽʤʬʦʮʠʪʽʚ ʧʦʪʨʝʙʫʻ ʜʦʩʠʪʴ 
ʚʝʣʠʢʠʭ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʢʽʚ ʜʣʷ ʰʚʠʜʢʦʛʦ ʽ ʪʦʯʥʦʛʦ ʥʘʚʝʜʝʥʥʷ ʟʦʥʜʫ ʥʘ 
ʜʦʩʣʽʜʞʫʚʘʥʫ ʢʣʽʪʠʥʫ. ʗʢʱʦ ʥʘ ʢʣʽʪʠʥʫ ʪʨʠʚʘʣʠʡ ʯʘʩ ʜʽʻ ʋʌ-ʦʧʨʦʤʽʥʝʥʥʷ, ʪʦ 
ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʮʚʽʪʘʥʥʷ ʧʨʝʧʘʨʘʪʫ. ɼʣʷ ʫʩʫʥʝʥʥʷ ʧʨʦʮʝʩʽʚ ʚʠʮʚʽʪʘʥʥʷ ʽ 
ʧʨʠʩʢʦʨʝʥʥʷ ʘʥʘʣʽʟʫ ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ ʜʝʢʽʣʴʢʘ ʤʝʪʦʜʠʯʥʠʭ ʧʨʠʡʦʤʽʚ: 

Á ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʣʶʤʽʥʝʩʮʝʥʪʥʽʡ ʤʽʢʨʦʩʢʦʧʽʾ ʤʘʟʢʠ ʥʝ ʟ ʩʫʮʽʣʴʥʦʾ 
ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ, ʘ ʟ ʣʝʡʢʦʢʦʥʮʝʥʪʨʘʪʫ. ʎʝ ʚ ʩʚʦʶ ʯʝʨʛʫ  ʧʽʜʚʠʱʫʻ 
ʱʽʣʴʥʽʩʪʴ ʢʣʽʪʠʥ ʥʘ ʤʘʟʢʫ ʽ ʧʦʣʝʛʰʫʻ ʧʦʰʫʢ ʥʝʦʙʭʽʜʥʦʛʦ ʪʠʧʫ ʢʣʽʪʠʥ, 
ʧʨʠʩʢʦʨʶʶʯʠ ʚʠʢʦʥʘʥʥʷ ʘʥʘʣʽʟʫ; 

Á ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʘʟʢʠ, ʦʪʨʠʤʘʥʽ ʟ ʣʽʤʬʦʢʦʥʮʝʥʪʨʘʪʫ, ʱʦ ʚʠʜʽʣʷʶʪʴ ʥʘ 
ʬʽʢʦʣ-ʚʝʨʦʛʨʘʬʽʥʦʚʦʤʫ ʛʨʘʜʽʻʥʪʽ ʱʽʣʴʥʦʩʪʽ. ɼʘʥʘ ʤʝʪʦʜʠʢʘ ʜʦʟʚʦʣʠʪʴ 
ʚʽʜʦʢʨʝʤʠʪʠ ʪʽʣʴʢʠ ʣʽʤʬʦʮʠʪʠ; 

Á ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʨʦʪʝʢʪʦʨʠ ʣʶʤʽʥʝʩʮʝʥʮʽʾ, ʷʢʽ ʩʧʦʚʽʣʴʥʶʶʪʴ ʚʠʮʚʽʪʘʥʥʷ 
ʧʨʝʧʘʨʘʪʽʚ ʧʨʠ ʪʨʠʚʘʣʽʡ ʨʦʙʦʪʽ ʥʘ ʦʜʥʽʡ ʪʦʯʮʽ ʤʘʟʢʫ [3; 4]. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʠʭ ʤʝʪʦʜʠʯʥʠʭ ʧʨʠʡʦʤʽʚ ʜʦʟʚʦʣʷʻ ʫʩʫʥʫʪʠ ʜʘʥʽ 
ʪʨʫʜʥʦʱʽ ʪʘ ʟʚʝʩʪʠ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʘʥʘʣʽʟʫ ʜʦ 20 ʭʚʠʣʠʥ. 
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ɼʣʷ ʦʮʽʥʢʠ ʣʠʰʝ ʙʽʣʦʢ-ʩʠʥʪʝʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʢʣʽʪʠʥ ʣʶʤʽʥʝʩʮʝʥʪʥʠʤ 
ʤʝʪʦʜʦʤ, ʥʘʤʠ ʨʦʟʨʦʙʣʝʥʠʡ ʝʢʩʧʨʝʩ-ʘʥʘʣʽʟ ʣʶʤʽʥʝʩʮʝʥʮʽʾ ʣʽʤʬʦʮʠʪʽʚ ʽʟ 
ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʘʢʨʠʜʠʥʦʚʦʛʦ ʦʨʘʥʞʝʚʦʛʦ. ɼʘʥʠʡ ʤʝʪʦʜ ʚʢʣʶʯʘʻ ʪʘʢʽ ʝʪʘʧʠ: 

1. ʆʪʨʠʤʘʥʥʷ ʢʨʦʚʽ ʥʘ ʘʥʪʠʢʦʘʛʫʣʷʥʪʘʭ. 
2. ʆʜʝʨʞʘʥʥʷ ʣʽʤʬʦʢʦʥʮʝʥʪʨʘʪʫ ʥʘ ʛʨʘʜʠʻʥʪʽ ʱʽʣʴʥʦʩʪʽ ʬʽʢʦʣ-

ʚʝʨʦʛʨʘʬʠʥʫ. 
3. ɺʽʜʤʠʚʘʥʥʷ ʢʣʽʪʠʥ ʚʽʜ ʛʨʘʜʽʻʥʪʫ ʨʦʟʯʠʥʦʤ ʍʝʥʢʩʫ ʙʝʟ ʽʦʥʽʚ ʢʘʣʴʮʽʷ ʽ 

ʤʘʛʥʽʷ ʟ ʜʦʜʘʚʘʥʥʷʤ 10 % ʝʤʙʨʽʦʥʘʣʴʥʦʾ ʪʝʣʷʯʦʾ ʩʠʨʦʚʘʪʢʠ ʟ ʤʝʪʦʶ 
ʟʙʝʨʝʞʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʢʣʽʪʠʥ. ɻʦʪʫʚʘʥʥʷ ʨʦʙʦʯʦʾ 
ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʣʽʪʠʥ ʥʘ ʢʫʣʴʪʫʨʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 4 ʤʣʥ/ʤʣ. ʉʢʣʘʜ 
ʢʫʣʴʪʫʨʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ: ʩʝʨʝʜʦʚʠʱʝ 199 (RPMI ʘʙʦ ʽʥʰʽ ʘʥʘʣʦʛʠ), 20% 
ɽʊʉ, 0,3 ʤʛ/ʤʣ L-ʛʣʫʪʘʤʘʪʫ, 0,02 ʤʛ/ʤʣ L-ʘʩʧʘʨʪʘʪʫ, ʛʝʥʪʘʤʽʮʽʥʫ 200 ʦʜ./ʤʣ. 

4. ʇʽʜʛʦʪʦʚʢʘ ʧʨʝʜʤʝʪʥʦʛʦ ʩʢʣʘ ʟ ʣʫʥʢʘʤʠ ʽʟ ʧʘʨʘʬʽʣʴʤʫ ʄ. ɿ ʩʪʨʽʯʢʠ 
ʧʘʨʘʬʽʣʴʤʫ ʄ (ʉʐɸ) ʧʨʦʙʽʡʥʠʢʦʤ ʨʦʙʣʷʪʴ ʣʫʥʢʠ ʜʽʘʤʝʪʨʦʤ 5 ʤʤ ʥʘ ʧʣʦʱʽ 
ʢʚʘʜʨʘʪʘ, ʱʦ ʧʝʨʝʢʨʠʚʘʻʪʴʩʷ ʧʦʢʨʠʚʥʠʤ ʩʢʣʦʤ 18ʭ18 ʤʤ. ʇʽʜʛʦʪʦʚʣʝʥʠʡ 
ʢʚʘʜʨʘʪ ʟ ʩʪʨʽʯʢʠ ʰʣʷʭʦʤ ʪʝʨʤʫʚʘʥʥʷ ʧʨʠʢʨʽʧʣʶʶʪʴ ʜʦ ʧʨʝʜʤʝʪʥʦʛʦ ʩʢʣʘ. ʋ 
ʣʫʥʢʫ ʥʘʥʦʩʷʪʴ 10 ʤʢʣ ʧʦʣʽ L-ʣʽʟʽʥʫ (100 ʤʢʛ/ʤʣ ʫ ʟʘʙʫʬʝʨʝʥʦʤʫ ʬʽʟʽʦʣʦʛʽʯʥʦʤʫ 
ʨʦʟʯʠʥʽ, ʤ.ʤ. 40-80 ʢɼ) ʪʘ ʽʥʢʫʙʫʶʪʴ ʫ ʚʦʣʦʛʽʡ ʢʘʤʝʨʽ ʚ ʪʝʨʤʦʩʪʘʪʽ ʧʨʠ 370   
30-40 ʭʚ. ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʧʽʜʣʦʞʢʠ. ʇʦʪʽʤ ʨʦʟʯʠʥ ʚʠʜʘʣʷʶʪʴ ʣʝʛʢʠʤ 
ʧʨʦʤʠʚʘʥʥʷʤ ʫ ʬʦʩʬʘʪʥʦ-ʩʦʣʴʦʚʦʤʫ ʙʫʬʝʨʽ (ʨʅ 7,0) ʽʟ ʥʘʩʪʫʧʥʠʤ ʚʠʜʘʣʝʥʥʷʤ 
ʦʩʪʘʥʥʴʦʛʦ ʩʪʨʫʰʫʚʘʥʥʷʤ. 

5. ʃʽʤʬʦʢʦʥʮʝʥʪʨʘʪ ʨʝʩʫʩʧʝʥʜʫʶʪʴ ʽ ʧʦʤʽʱʘʶʪʴ ʫ ʧʦʧʝʨʝʜʥʴʦ 
ʧʽʜʛʦʪʦʚʣʝʥʽ ʣʫʥʢʠ ʚ ʩʪʨʽʯʮʽ ʧʘʨʘʬʽʣʴʤʫ ʄ. ʂʣʽʪʠʥʠ ʽʥʢʫʙʫʶʪʴ ʫ ʚʦʣʦʛʽʡ ʢʘʤʝʨʽ 
ʧʨʠ 370 40-50 ʭʚʠʣʠʥ ʜʣʷ ʾʭ ʨʽʚʥʦʤʽʨʥʦʛʦ ʦʩʽʜʘʥʥʷ ʽ ʨʦʟʧʦʜʽʣʫ ʧʦ ʧʣʦʱʽ ʟ 
ʥʘʩʪʫʧʥʠʤ ʰʚʠʜʢʠʤ ʚʠʩʫʰʫʚʘʥʥʷʤ ʬʝʥʦʤ ʽ ʟʥʷʪʪʷʤ ʩʪʨʽʯʢʠ ʧʘʨʘʬʽʣʴʤʫ. 

6. ʌʣʫʦʨʦʭʨʦʤʫʚʘʥʥʷ ʧʨʝʧʘʨʘʪʽʚ. ʌʽʢʩʘʮʽʶ ʧʨʝʧʘʨʘʪʽʚ ʫ ʩʫʤʽʰʽ ʝʪʠʣʦʚʦʛʦ 
ʩʧʠʨʪʫ ʽ ʘʮʝʪʦʥʫ ʚ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 1:1. ʇʨʦʚʦʜʷʪʴ ʯʝʨʝʟ ʩʧʠʨʪʠ ʟʥʠʞʝʥʦʾ 
ʢʦʥʮʝʥʪʨʘʮʽʾ: 960 - 15 ʭʚ., 600 - 10 ʭʚ., 300 - 5 ʭʚ ʜʣʷ ʦʩʪʘʪʦʯʥʦʛʦ ʟʥʝʚʦʜʥʝʥʥʷ 
ʢʣʽʪʠʥ. ʇʨʦʤʠʚʘʶʪʴ ʫ ʜʠʩʪʠʣʴʦʚʘʥʽʡ ʚʦʜʽ ʪʘ ʽʥʢʫʙʫʶʪʴ ʫ ʮʠʪʨʘʪʥʦ-ʬʦʩʬʘʪʥʦʤʫ 
ʙʫʬʝʨʽ ʨʅ 6,0 2 ʭʚʠʣʠʥʠ. ʇʨʝʧʘʨʘʪʠ ʤʦʞʥʘ ʥʘʢʦʧʠʯʫʚʘʪʠ ʧʽʩʣʷ ʨʝʞʠʤʫ 
ʧʨʦʚʦʜʢʠ ʯʝʨʝʟ ʩʧʠʨʪʠ ʽ ʟʙʝʨʽʛʘʪʠ ʚ ʭʦʣʦʜʠʣʴʥʠʢʫ ʧʨʠ -200ʉ ʫ ʟʘʛʦʨʥʝʥʦʤʫ ʫ 
ʬʦʣʴʟʽ ʩʪʘʥʽ. ʇʽʩʣʷ ʦʙʨʦʙʢʠ ʚ ʙʫʬʝʨʽ ʧʨʝʧʘʨʘʪʠ ʬʣʫʦʨʦʭʨʦʤʫʶʪʴ ʫ ʨʦʟʯʠʥʽ 
ʘʢʨʠʜʠʥʦʚʦʛʦ ʦʨʘʥʞʝʚʦʛʦ (ɸʆ) 1:20000 ʥʘ ʪʦʤʫ ʞ ʙʫʬʝʨʽ 10 ʭʚ., ʜʚʽʯʽ 
ʚʽʜʤʠʚʘʶʪʴ ʡʦʛʦ ʚʽʜ ɸʆ, ʷʢʠʡ ʥʝ ʧʨʦʨʝʘʛʫʚʘʚ, ʧʦ 2 ʭʚ. ʇʨʝʧʘʨʘʪʠ ʤʦʞʥʘ 
ʙʝʨʝʛʪʠ ʚ ʪʝʤʨʷʚʽ ʫ ʭʦʣʦʜʠʣʴʥʠʢʫ ʥʘʧʨʦʪʷʟʽ ʜʦʙʠ. 

7. ʄʽʢʨʦʩʢʦʧʽʶʚʘʥʥʷ. ɸʥʘʣʽʟ ʧʨʝʧʘʨʘʪʽʚ ʧʨʦʚʦʜʷʪʴ ʥʘ ʣʶʤʽʥʝʩʮʝʥʪʥʦʤʫ 
ʤʽʢʨʦʩʢʦʧʽ ʟ ʬʦʪʦʝʣʝʪʨʦʤʥʦʞʫʚʘʯʝʤ. ʅʘʧʨʠʢʣʘʜ, ʥʘ ʤʽʢʨʦʩʧʝʢʪʨʦ-
ʬʣʫʦʨʠʤʝʪʨʽ-2 (ʄʉʌ-2). ʇʨʝʧʘʨʘʪʠ ʦʧʨʦʤʽʥʶʶʪʴ ʫ ʩʧʝʢʪʨʽ ʟʙʫʜʞʝʥʥʷ 436 ʥʤ 
(ʬʽʣʴʪʨʠ 436, ʉɿʉ 24-4, ʉʉ 15-2). ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʣʶʤʽʥʝʩʮʝʥʮʽʾ ʚʠʟʥʘʯʘʶʪʴ ʚ 
ʦʜʥʦʤʫ ʚʽʜʙʠʪʢʫ ʢʣʽʪʠʥ ʫ 10 ʧʦʣʷʭ ʟʦʨʫ. ɺʠʤʽʨʶʶʪʴ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 
ʣʶʤʽʥʝʩʮʝʥʮʽʾ ʧʨʠ ʜʦʚʞʠʥʽ ʭʚʠʣʽ 530 ʥʤ ʽ 640ʥʤ ʧʨʠ ʟʥʷʪʦʤʫ ʟʦʥʜʽ, ʦʙ'ʻʢʪʠʚʠ 
40ʭ, 10 ʧʦʣʽʚ ʟʦʨʫ ʦʜʥʦʛʦ ʚʽʜʙʠʪʢʘ ʧʽʜ ʚʦʜʷʥʦʶ ʽʤʝʨʩʽʻʶ (ʫ ʷʢʦʩʪʽ ʽʤʝʨʩʽʾ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʮʠʪʨʘʪʦ-ʬʦʩʬʘʪʥʠʡ ʙʫʬʝʨ). ʋ ʨʘʟʽ ʚʽʜʩʫʪʥʦʩʪʽ ʥʘ ʤʽʢʨʦʩʢʦʧʽ 
ʬʦʪʦʝʣʝʢʪʨʦʧʦʤʥʦʞʫʚʘʯʘ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʧʪʠʯʥʫ ʬʦʪʦʢʘʤʝʨʫ, ʱʦ 
ʜʦʟʚʦʣʷʻ ʧʝʨʝʚʦʜʠʪʠ ʟʦʙʨʘʞʝʥʥʷ ʥʘ ʤʦʥʽʪʦʨ ʢʦʤʧ`ʶʪʝʨʘ ʪʘ ʦʮʽʥʶʚʘʪʠ 
ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʣʶʤʽʥʝʩʮʝʥʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ GIMP. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʟʢʽʚ-ʚʽʜʙʠʪʢʽʚ ʫ ʣʶʤʽʥʝʩʮʝʥʪʥʽʡ ʤʽʢʨʦʩʢʦʧʽʾ 
ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʯʘʩ ʘʥʘʣʽʟʫʚʘʥʥʷ ʧʨʝʧʘʨʘʪʫ ʚ 5 ʨʘʟʽʚ ʙʝʟ ʚʪʨʘʪʠ 
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ʦʙ'ʻʢʪʠʚʥʦʩʪʽ ʘʥʘʣʽʟʫ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʘʥʦʛʦ 
ʝʢʩʧʨʝʩ-ʘʥʘʣʽʟʫ ʣʶʤʽʥʝʩʮʝʥʮʽʾ ʣʽʤʬʦʮʠʪʽʚ ʫ ʚʩʽʭ ʢʣʽʥʽʯʥʠʭ ʣʘʙʦʨʘʪʦʨʽʷʭ, ʱʦ 
ʤʘʶʪʴ ʣʶʤʽʥʝʩʮʝʥʪʥʠʡ ʤʽʢʨʦʩʢʦʧ.  
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ɺʇʃʀɺ ʎʀʊʈɸʊʋ ʍʈʆʄʋ ʅɸ ɸʅʊʀʆʂʉʀɼɸʅʊʅʀʁ  

ɿɸʍʀʉʊ ʋ ʇɯɼʐʃʋʅʂʆɺɯʁ ɿɸʃʆɿɯ ʑʋʈɯɺ  
ɿɸ ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅʆɻʆ ɼɯɸɹɽʊʋ 

ʉʫʰʢʦ ʆ.ʆ. 
ɯʥʩʪʠʪʫʪ ʙʽʦʣʦʛʽʾ ʪʚʘʨʠʥ ʅɸɸʅ, ʤ. ʃʴʚʽʚ 

ʄʽʢʨʦʝʣʝʤʝʥʪʠ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʷʢ ʢʣʽʪʠʥ, ʪʘʢ ʽ ʪʢʘʥʠʥ 
ʦʨʛʘʥʽʟʤʫ, ʾʭ ʢʽʣʴʢʽʩʪʴ ʫ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʘʭ ʜʫʞʝ ʤʘʣʘ, ʘʣʝ ʚʘʞʣʠʚʘ ʜʣʷ 
ʞʠʪʪʻʚʠʭ ʧʨʦʮʝʩʽʚ [1]. ɿʘʚʜʷʢʠ ʨʽʟʥʦʤʘʥʽʪʥʠʤ ʤʝʪʘʙʦʣʽʯʥʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʽ 
ʬʫʥʢʮʽʷʤ, ʨʽʟʥʽ ʤʝʪʘʣʠ ʪʘʢʽ ʷʢ Mg, Zn, Cr, Fe, Mn ʽ Cu, ʚʚʘʞʘʶʪʴʩʷ ʥʝʦʙʭʽʜʥʠʤʠ 
ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ [1]. ɿʤʽʥʠ ʚ ʩʪʘʪʫʩʽ ʤʘʢʨʦ-ʽ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ 
ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʭʨʦʥʽʯʥʦʾ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʦʾ ʛʽʧʝʨʛʣʽʢʝʤʽʾ.  

ʊʨʠʚʘʣʝʥʪʥʠʡ Cr ʤʘʻ ʚʠʩʦʢʫ ʙʽʦʣʦʛʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ 
ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʘʩʚʦʻʥʥʷ ʢʣʽʪʠʥʘʤʠ ʛʣʶʢʦʟʠ [2]. ʎʝʡ ʭʽʤʽʯʥʠʡ ʝʣʝʤʝʥʪ ʧʦʪʨʽʙʝʥ 
ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʽʥʫ ʽ ʜʽʻ ʷʢ ʢʦʬʘʢʪʦʨ 
ʽʥʩʫʣʽʥʫ, ʻ ʢʦʤʧʦʥʝʥʪʦʤ ʢʦʝʬʽʮʽʻʥʪʘ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʜʦ ʛʣʶʢʦʟʠ, ʱʦ ʚʽʜʽʛʨʘʻ 
ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ ʛʦʤʝʦʩʪʘʟʽ ʛʣʶʢʦʟʠ [3]. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʟôʷʩʫʚʘʪʠ ʜʽʶ ʨʽʟʥʠʭ ʢʽʣʴʢʦʩʪʝʡ ʦʨʛʘʥʽʯʥʦʾ 
ʩʧʦʣʫʢʠ ʮʠʪʨʘʪʫ ʭʨʦʤʫ ʥʘ ʘʢʪʠʚʥʽʩʪʴ ʝʥʟʠʤʽʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ ʫ 
ʧʽʜʰʣʫʥʢʦʚʽʡ ʟʘʣʦʟʽ ʱʫʨʽʚ ʽʟ ʘʣʦʢʩʘʥ ʽʥʜʫʢʦʚʘʥʠʤ ʜʽʘʙʝʪʦʤ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʥʘ 40 ʙʽʣʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ ʱʫʨʘʭ, ʷʢʽ ʧʝʨʝʙʫʚʘʣʠ 
ʚ ʫʤʦʚʘʭ ʚʽʚʘʨʽʶ ɯʥʩʪʠʪʫʪʫ ʙʽʦʣʦʛʽʾ ʪʚʘʨʠʥ ʅɸɸʅ. ʑʫʨʽ  
ʤʘʩʦʶ ʪʽʣʘ ʚʽʜ 100 ʜʦ 120 ʛ, ʨʦʟʜʽʣʝʥʽ ʥʘ ʧôʷʪʴ ʛʨʫʧ: ɯ ʛʨʫʧʘ ï ʢʦʥʪʨʦʣʴʥʘ; ɯɯ 
ʛʨʫʧʘ ï ʢʦʥʪʨʦʣʴʥʘ ʜʽʘʙʝʪʠʯʥʘ; ɯɯɯ, ɯV ï ʜʦʩʣʽʜʥʽ ʛʨʫʧʠ. ʂʦʥʪʨʦʣʴʥʽ ʛʨʫʧʠ ʪʚʘʨʠʥ 
ʫʪʨʠʤʫʚʘʣʠʩʷ ʚ ʪʠʭ ʞʝ ʫʤʦʚʘʭ, ʱʦ ʽ ʪʚʘʨʠʥʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʛʨʫʧ. 
ɼʦʩʣʽʜʥʠʤ ʱʫʨʘʤ ɯɯ ʛʨʫʧʠ ʜʘʚʘʣʠ ʯʠʩʪʫ ʚʦʜʫ ʙʝʟ ʜʦʙʘʚʦʢ, ʪʚʘʨʠʥʘʤ ɯɯɯ ʪʘ ɯV 
ʛʨʫʧ ʧʨʦʪʷʛʦʤ ʤʽʩʷʮʷ ʜʦ ʧʠʪʥʦʾ ʚʦʜʠ ʜʦʜʘʚʘʣʠ ʨʦʟʯʠʥ ʮʠʪʨʘʪʫ ʭʨʦʤʫ ʚ 
ʢʽʣʴʢʦʩʪʷʭ 0,1 ʪʘ 0,2 ʤʢʛ/ʤʣ ʚʦʜʠ. ʋ ʪʚʘʨʠʥ ɯɯ, ɯɯɯ, IV ʛʨʫʧ ʥʘ ʪʣʽ 24-ʦʭ ʛʦʜʠʥʥʦʛʦ 
ʛʦʣʦʜʫʚʘʥʥʷ ʙʫʚ ʚʠʢʣʠʢʘʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ (ɽʎɼ) 
ʰʣʷʭʦʤ ʚʥʫʪʨʽʰʥʴʦ-ʦʯʝʨʝʚʠʥʥʦʛʦ ʚʚʝʜʝʥʥʷ 5% ʨʦʟʯʠʥʫ ʤʦʥʦʛʽʜʨʘʪ ʘʣʦʢʩʘʥʫ 
(ñʉʠʥʙʽʘʩò) ʫ ʢʽʣʴʢʦʩʪʽ 150 ʤʛ/ʢʛ ʤʘʩʠ ʪʽʣʘ. ʅʘ 40 ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʴ ʪʚʘʨʠʥ 
ʚʠʚʦʜʠʣʠ ʟ ʝʢʩʧʝʨʠʤʝʥʪʫ ʰʣʷʭʦʤ ʟʘʙʠʪʪʷ ʟʘ ʣʝʛʢʦʛʦ ʝʬʽʨʥʦʛʦ ʥʘʨʢʦʟʫ. 
ɽʢʩʧʝʨʠʤʝʥʪʠ ʥʘ ʪʚʘʨʠʥʘʭ ʧʨʦʚʦʜʠʣʠʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʣʦʞʝʥʴ 
ñɭʚʨʦʧʝʡʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ ʧʨʦ ʟʘʭʠʩʪ ʭʨʝʙʝʪʥʠʭ ʪʚʘʨʠʥ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 
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ʜʣʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʪʘ ʽʥʰʠʭ ʥʘʫʢʦʚʠʭ ʮʽʣʝʡò (ʉʪʨʘʩʙʫʨʛ, 1986), ñɿʘʛʘʣʴʥʠʭ 
ʝʪʠʯʥʠʭ ʧʨʠʥʮʠʧʽʚ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʥʘ ʪʚʘʨʠʥʘʭò, ʫʭʚʘʣʝʥʠʭ ʇʝʨʰʠʤ 
ʥʘʮʽʦʥʘʣʴʥʠʤ ʢʦʥʛʨʝʩʦʤ ʟ ʙʽʦʝʪʠʢʠ (ʂʠʾʚ, 2001). 

ɸʣʦʢʩʘʥ ʻ ʦʜʥʠʤ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʜʽʘʙʝʪʦʛʝʥʥʠʭ ʘʛʝʥʪʽʚ, ʯʘʩʪʦ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʜʣʷ ʦʮʽʥʢʠ ʘʥʪʠʜʽʘʙʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʩʧʦʣʫʢ ʫ 
ʜʦʩʣʽʜʞʝʥʥʷʭ. ʎʝ ʩʪʨʫʢʪʫʨʥʠʡ ʪʦʢʩʠʯʥʠʡ ʘʥʘʣʦʛ ʛʣʶʢʦʟʠ, ʟʘ ʨʘʭʫʥʦʢ ʮʴʦʛʦ 
ʘʣʦʢʩʘʥ ʟʚôʷʟʫʻʪʴʩʷ ʟ ʪʨʘʥʩʧʦʨʪʝʨʦʤ GLUT2 ʽ ʚʠʙʽʨʢʦʚʦ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʚ ɓ-
ʢʣʽʪʠʥʘʭ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ [4]. 

ʊʦʤʫ ʧʨʠ ʽʥʜʫʢʮʽʾ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ʫ ʧʽʜʰʣʫʥʢʦʚʽʡ ʟʘʣʦʟʽ ʱʫʨʽʚ ɯɯ 
ʜʽʘʙʝʪʠʯʥʦʾ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʜʦʩʪʦʚʽʨʥʦ ʟʥʠʞʫʚʘʣʘʩʷ ʘʢʪʠʚʥʽʩʪʴ 
ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʠ (ʉʆɼ) ʥʘ 27,68% ʚʽʜʥʦʩʥʦ ɯ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. 
ɺʠʢʦʨʠʩʪʘʥʥʷ ʚ ʨʘʮʽʦʥʽ ʪʚʘʨʠʥ ʮʠʪʨʘʪʫ ʭʨʦʤʫ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʟʨʦʩʪʘʥʥʷ 
ʘʢʪʠʚʥʦʩʪʽ ʝʥʟʠʤʫ ʚ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧʘʭ. ɿʘ ʜʽʾ ʮʠʪʨʘʪʫ ʭʨʦʤʫ ʚ ʢʽʣʴʢʦʩʪʽ  
0,1 ʤʢʛ/ʤʣ ʚʦʜʠ ʫ ʧʽʜʰʣʫʥʢʦʚʽʡ ʟʘʣʦʟʽ ʪʚʘʨʠʥ ɯɯɯ ʛʨʫʧʠ ʚʽʜʟʥʘʯʝʥʦ ʟʨʦʩʪʘʥʥʷ 
ʧʦʢʘʟʥʠʢʘ ʘʢʪʠʚʥʦʩʪʽ ʝʥʟʠʤʫ ʥʘ 29,41% ʚʽʜʥʦʩʥʦ ɯɯ ʛʨʫʧʠ (p<0,05). ɸʥʘʣʦʛʽʯʥʽ 
ʜʦʩʣʽʜʞʝʥʥʷ ʽʥʰʠʭ ʘʚʪʦʨʽʚ ʧʦʢʘʟʘʣʠ, ʱʦ ʜʦʜʘʚʘʥʥʷ ʩʧʦʣʫʢ ʭʨʦʤʫ ʥʦʨʤʘʣʽʟʫʻ 
ʘʢʪʠʚʥʽʩʪʴ ʉʆɼ ʫ ʪʢʘʥʠʥʘʭ ʜʽʘʙʝʪʠʯʥʠʭ ʱʫʨʽʚ [5]. 

ʋ ʜʽʘʙʝʪʠʯʥʠʭ ʱʫʨʽʚ ɯɯ ʛʨʫʧʠ ʘʢʪʠʚʥʽʩʪʴ ʛʣʫʪʘʪʽʦʧʝʨʦʢʩʠʜʘʟʠ (ɻʇ) 
ʟʥʠʞʫʚʘʣʘʩʷ ʥʘ 45,28% ʚʽʜʥʦʩʥʦ ɯ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (p<0,001). ʋ ɯɯɯ ʪʘ  
IV ʜʦʩʣʽʜʥʠʭ ʛʨʫʧʘʭ ʘʢʪʠʚʥʽʩʪʴ ʝʥʟʠʤʫ ʜʦʩʪʦʚʽʨʥʦ ʟʥʠʞʫʚʘʣʘʩʷ ʚʽʜʥʦʩʥʦ  
ɯ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʥʘ 29,76 ʪʘ 26,89% ʚʽʜʧʦʚʽʜʥʦ, ʘ ʚʽʜʥʦʩʥʦ ɯɯ ʜʽʘʙʝʪʠʯʥʦʾ 
ʛʨʫʧʠ ʘʢʪʠʚʥʽʩʪʴ ɻʇ ʟʨʦʩʪʘʣʘ ʥʘ 28,35 (p<0,05) ʪʘ 33,6% (p<0,01) ʚʽʜʧʦʚʽʜʥʦ. 
ʁʤʦʚʽʨʥʦ, ʭʨʦʤ ʚ ʷʢʦʩʪʽ ʧʦʩʝʨʝʜʥʠʢʘ ʽʥʩʫʣʽʥʫ, ʚʦʣʦʜʽʻ ʟʜʘʪʥʽʩʪʶ ʟʙʽʣʴʰʫʚʘʪʠ 
ʧʦʛʣʠʥʘʥʥʷ ʛʣʶʢʦʟʠ ʢʣʽʪʠʥʘʤʠ, ʘ ʪʘʢʦʞ ʧʦʩʠʣʶʻ ʝʢʩʧʨʝʩʽʶ ʩʠʥʪʝʟʫ 
ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ ʝʥʟʠʤʽʚ. 

ʋ ʧʽʜʰʣʫʥʢʦʚʽʡ ʟʘʣʦʟʽ ʪʚʘʨʠʥ ɯɯ ʜʽʘʙʝʪʠʯʥʦʾ ʛʨʫʧʠ ʚʽʜʤʽʯʝʥʦ ʘʥʘʣʦʛʽʯʥʝ 
ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʛʣʫʪʘʪʽʦʥʨʝʜʫʢʪʘʟʠ (ɻʈ) ʥʘ 53,88% (p<0,01) ʚʽʜʥʦʩʥʦ ɯ 
ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. ʋ ɯɯɯ ʜʦʩʣʽʜʥʽʡ ʛʨʫʧʽ ʚʽʜʤʽʯʝʥʦ ʜʦʩʪʦʚʽʨʥʝ ʟʥʠʞʝʥʥʷ 
ʧʦʢʘʟʥʠʢʘ ʥʘ 45,99% ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯ ʛʨʫʧʦʶ. ʆʜʥʘʢ, ʧʨʠ ʚʠʧʦʶʚʘʥʥʽ ʮʠʪʨʘʪʫ 
ʭʨʦʤʫ ʚ ʢʽʣʴʢʦʩʪʽ 0,2 ʤʢʛ/ʤʣ ʚʦʜʠ ʚ ʟʘʣʦʟʽ ʪʚʘʨʠʥ IV ʛʨʫʧʠ ʘʢʪʠʚʥʽʩʪʴ  
ɻʈ ʟʨʦʩʪʘʣʘ ʥʘ 102,24% (p<0,01) ʚʽʜʥʦʩʥʦ ɯɯ ʜʽʘʙʝʪʠʯʥʦʾ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. 

ɺʚʝʜʝʥʥʷ ʜʦ ʨʘʮʽʦʥʫ ʱʫʨʽʚ ʮʠʪʨʘʪʫ ʭʨʦʤʫ ʩʧʨʠʷʻ ʚʽʜʥʦʚʣʝʥʥʶ ʙʘʣʘʥʩʫ 
ʤʽʞ ʛʝʥʝʨʘʮʽʻʶ ʘʢʪʠʚʥʠʭ ʬʦʨʤ ʦʢʩʠʛʝʥʫ ʪʘ ʘʢʪʠʚʥʽʩʪʶ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ 
ʝʥʟʠʤʽʚ. ʊʦʤʫ ʮʠʪʨʘʪ ʭʨʦʤʫ, ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʢʽʣʴʢʦʩʪʷʭ, ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ 
ʟʘʩʽʙ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʚʠʥʠʢʥʝʥʥʷ ʚʪʦʨʠʥʥʠʭ ʜʽʘʙʝʪʠʯʥʠʭ ʫʩʢʣʘʜʥʝʥʴ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 
1. Copper, chromium, manganese, iron, nickel, and zinc levels in biological samples of 

diabetes mellitus patients. Kazi TG, Afridi HI, Kazi N, Jamali MK, Arain MB, Jalbani N, 
Kandhro GA Biol Trace Elem Res. 2008 Apr; 122(1):1-18. 

2. The status of trace elements analysis in biological systems. Tudan C, Weber FX, Levine 
KE Bioanalysis. 2011 Aug; 3(15):1695-7. 

3. Siddiqui K. Variation in Macro and Trace Elements in Progression of Type 2 Diabetes / 
K. Siddiqui, N. Bawazeer, S.S. Joy // Scientific World Journal. ī 2014. ī Vol. 2014. ī 
461591.  

4. ʉʝʤʝʥʢʦ ɺ.ɺ., ʉʝʨʜʶʢ ɺ.ʄ., ʉʘʚʠʮʴʢʠʡ ɯ.ɺ. ʈʦʟʨʦʙʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʤʦʜʝʣʽ 
ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ. Mezhdunarodnyi Endokrinologicheskii Zhurnal. 2017;13:276-80. 

5. Lai, M. H. (2008). Antioxidant effects and insulin resistance improvement of chromium 
combined with vitamin C and E supplementation for type 2 diabetes mellitus. Journal of 
Clinical Biochemistry and Nutrition, 43(3), 191ï198. doi:10.3164/jcbn.2008064. 
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ɺʇʃʀɺ ʉʊʈɽʉʆɺʀʍ ʉʀʊʋɸʎIʁ  ʅɸ ʂʆʅʎɽʅʊʈɸʎɯʖ ɻʃʖʂʆɿʀ 
ɺ ʂʈʆɺɯ ʉʊʋɼɽʅʊIɺ ï ʄɽɼʀʂIɺ 

ʗʭʥʦ ʖ.ɽ. 
ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɽʥʜʦʢʨʠʥʥʘ ʩʠʩʪʝʤʘ, ʧʦʨʷʜ ʟ ʥʝʨʚʦʚʦʶ ʽ ʽʤʫʥʥʦʶ, ʻ ʨʝʛʫʣʷʪʦʨʥʦʶ 
ʩʠʩʪʝʤʦʶ ʦʨʛʘʥʽʟʤʫ ʽ ʚʠʢʦʥʫʻ ʟʘʛʘʣʴʥʫ ʬʫʥʢʮʽʶ ʧʽʜʪʨʠʤʢʠ ʛʦʤʝʦʩʪʘʟʫ 
ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʦʨʛʘʥʽʟʤʫ. ɺʧʣʠʚ ʩʪʨʝʩʦʚʠʭ ʯʠʥʥʠʢʽʚ ʚʠʢʣʠʢʘʻ ʟʤʽʥʫ 
ʧʘʨʘʤʝʪʨʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʨʝʛʫʣʷʪʦʨʥʠʭ ʪʘ ʝʬʝʢʪʦʨʥʠʭ 
ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʨʽʟʥʽ ʘʜʘʧʪʠʚʥʽ ʟʤʽʥʠ ʚ ʨʝʛʫʣʷʮʽʾ 
ʩʝʢʨʝʮʽʾ ʛʦʨʤʦʥʽʚ, ʫ ʪʦʤʫ ʯʠʩʣi i iʥʩʫʣiʥʫ. ɺʽʜʥʦʩʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʽʥʩʫʣʽʥʫ 
ʚʥʘʩʣʽʜʦʢ ʧʦʻʜʥʘʥʦʛʦ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʝʥʜʦʛʝʥʥʠʭ (ʛʝʥʝʪʠʯʥʠʭ) ʪʘ ʝʢʟʦʛʝʥʥʠʭ 
ʯʠʥʥʠʢʽʚ  ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʮʫʢʨʦʚʠʡ ʜiʘʙʝʪʫ 2 ʪʠʧʫ . 

ʉʫʤʘʨʥʠʡ ʚʧʣʠʚ ʜʽʶʯʠʭ ʩʪʨʝʩʦʚʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʧʝʨiʦʜ 
ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʩʢʣʘʜʘʶʪʴ ʩʠʣʫ ʽ ʪʨʠʚʘʣʽʩʪʴ ʩʪʨʝʩʫ ʽ ʚ ʮʽʣʦʤʫ 
ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʡʦʛʦ ʷʢ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʘʙʦ ʧʘʪʦʣʦʛʽʯʥʠʡ. ʎʝ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 
ʤʦʞʝ ʩʪʘʪʠ ʧʨʠʯʠʥʦʶ ʚʠʥʠʢʥʝʥʥʷ ʮʫʢʨʦʚʦʛʦ ʜiʘʙʝʪʫ 2 ʪʠʧʫ.  

ʄʝʪʦʶ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʠʚʯʝʥʥʷ ʚʤʽʩʪʫ  ʛʣʶʢʦʟʠ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ 
ʩʪʫʜʝʥʪiʚ ʧʨʦʪʷʛʦʤ ʩʝʤʝʩʪʨʫ ʽ ʧʽʜ ʯʘʩ ʝʢʟʘʤʝʥʘʮʽʡʥʦʾ ʩʝʩʽʾ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʥʦ ʥʘ ʛʨʫʧʽ ʩʪʫʜʝʥʪiʚ (ʛʨʫʧʘ ʚʠʧʨʦʙʦʚʫʚʘʥʠʭ ʚʢʣʶʯʘʣʘ 
20 ʩʪʫʜʝʥʪʽʚ 2 ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 3 ʢʫʨʩʫ), ʷʢʽ ʥʝ ʤʘʣʠ ʟʘʭʚʦʨʶʚʘʥʴ 
ʧʦʚ'ʷʟʘʥʠʭ ʟ ʝʥʜʦʢʨʠʥʥʦʶ ʩʠʩʪʝʤʦʶ. ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʫʚʘʣʠʩʴ ʧʽʩʣʷ ʣiʪʥʴʦʾ 
ʩʝʩʽʾ ʩʪʫʜʝʥʪʽʚ 2 ʢʫʨʩʫ ʪʘ ʥʘ ʧʦʯʘʪʢʫ ʥʦʚʦʛʦ 5 ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʤʝʩʪʨʫ(ʧʦʯʘʪʦʢ 3 
ʢʫʨʩʫ). ɺʤʽʩʪ ʛʣʶʢʦʟʠ ʚʠʟʥʘʯʘʣʠ ʝʢʩʧʨʝʩ-ʤʝʪʦʜʦʤ. ʂʨʘʧʣʶ ʢʨʦʚʽ ʧʦʤʽʱʘʣʠ ʥʘ 
ʪʝʩʪ-ʩʤʫʞʢʫ, ʚʩʪʘʥʦʚʣʝʥʫ ʚ ʛʣʶʢʦʟʦʢʩʽʜʘʟʥʠʡ ʙʽʦʩʝʥʩʦʨ ʛʣʶʢʦʤʝʪʨʘ ʪʘ 
ʦʪʨʠʤʫʚʘʣʠ ʨʝʟʫʣʴʪʘʪ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʤʽʩʪʫ ʛʣʶʢʦʟʠ ʚ ʢʨʦʚʽ ʜʦʟʚʦʣʷʶʪʴ 
ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʥʘ ʧʦʯʘʪʢʫ ʩʝʤʝʩʪʨʘ ʮʝʡ ʧʦʢʘʟʥʠʢ ʫ ʩʪʫʜʝʥʪʽʚ ʚʽʜʨʽʟʥʷʻʪʴʩʷ 
ʥʝʟʥʘʯʥʦ (ʥʘ 0,1 ʤʤʦʣʴ / ʣ) ʽ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ ʥʦʨʤʠ (3,5 -5,8 ʤʤʦʣʴ / ʣ). 
ʇʨʦʪʝ ʫ ʩʪʫʜʝʥʪiʚ ʧʨʦʪʷʛʦʤ 1 ʛʦʜʠʥʠ ʧʽʩʣʷ ʝʢʟʘʤʝʥʫ ʢʦʥʮʝʥʪʨʘʮiʷ ʛʣʶʢʦʟʠ 
ʟʨʦʩʪʘ ̒ʜʦ 7  Ñ 0,41 ʤʤʦʣʴ / ʣ . ʎʝʡ ʩʪʘʥ ʚʚʘʞʘʻʪʴʩʷ ʦʟʥʘʢʦʶ ʧʨʝʜʽʘʙʝʪʫ. ʊʦʤʫ 
ʷʢʱʦ ʪʘʢʠʡ ʪʨʠʚʘʣʠʡ ʽ ʯʘʩʪʠʡ ʩʪʨʝʩ ʙʫʜʝ ʚʧʣʠʚʘʪʠ ʥʘ ʦʨʛʘʥʽʟʤ ʩʪʫʜʝʥʪʘ, ʪʦ ʮʝ 
ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʩʪiʡʢi ʧʦʨʫʰʝʥʥʷ ʚʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤiʥʫ i ʥʘʚʽʪʴ ʧʨʠʟʚʦʜʠʪʠ ʜʦ 
ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ 2 ʪʠʧʫ. 

ɺʠʩʥʦʚʢʠ. ɺ ʧʝʨʽʦʜ ʘʢʪʠʚʥʦʾ ʜʽʾ ʩʪʨʝʩʦʚʠʭ ʬʘʢʪʦʨʽʚ, ʘ ʩʘʤʝ ʝʢʟʘʤʝʥʘ-
ʮʽʡʥʦʾ ʩʝʩʽʾ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʩʝʤʝʩʪʨʦʚʠʤ ʧʝʨʽʦʜʦʤ ʫ ʩʪʫʜʝʥʪʽʚ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ 
ʧʦʨʫʰʝʥʥʷ ʚʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤiʥʫ ī ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʣʶʢʦʟʠ ʚ ʢʨʦʚʽ. 

 
 



82 

ɻɽʅɽʊʀʂɸ ʊɸ ɹɯʆʊɽʍʅʆʃʆɻɯʗ 

 
 

ʈʆɿɺʀʊʆʂ ɹɯʆʊɽʍʅʆʃʆɻɯɰ ɿɼʆʈʆɺôʗ ʃʖɼʀʅʀ ɿɸ ɼʆʇʆʄʆɻʆʖ 
ʈɽʇʈʆɼʋʂʊʀɺʅʀʍ ʊɽʍʅʆʃʆɻɯʁ ɿɸʇʃɯɼʅɽʅʅʗ IN VITRO 

 
ɹʘʢʫʥʦʚʝʮʴ ʂ.ɺ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

 
ʃʶʜʩʪʚʦ ʧʦʯʘʣʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʱʝ ʟ 

ʥʘʡʜʘʚʥʽʰʠʭ ʯʘʩʽʚ ʧʨʠ ʭʣʽʙʦʧʝʯʝʥʥʽ, ʛʦʪʫʚʘʥʥʽ ʢʠʩʣʦʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʫ 
ʚʠʥʦʨʦʙʩʪʚʽ, ʘ ʜʘʣʽ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʘʥʪʠʙʽʦʪʠʢʽʚ ʯʠ ʚʽʪʘʤʽʥʽʚ. ʉʴʦʛʦʜʥʽ ʚ 
ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʫʯʘʩʥʽ ʥʘʫʢʦʚʽ ʤʝʪʦʜʠ, ʷʢʽ 
ʜʦʟʚʦʣʷʶʪʴ ʧʦʢʨʘʱʠʪʠ ʯʠ ʟʤʽʥʠʪʠ ʞʠʪʪʷ ʣʶʜʝʡ. ɺʠʢʣʶʯʝʥʥʷʤ ʥʝ ʩʪʘʣʘ ʡ 
ʙʽʦʪʝʭʥʦʣʦʛʽʷ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ, ʨʦʟʚʠʪʦʢ ʷʢʦʾ ʧʦʚôʷʟʘʥʠʡ ʟ ʨʝʧʨʦʜʫʢʪʠʚʥʠʤʠ 
ʪʝʭʥʦʣʦʛʽʷʤʠ ʟʘʧʣʽʜʥʝʥʥʷ ʚ ʫʤʦʚʘʭ in vitro. 

ʗʢ ʚʽʜʦʤʦ, ʙʽʦʪʝʭʥʦʣʦʛʽʻʶ ʥʘʟʠʚʘʶʪʴ ʩʚʽʜʦʤʝ ʚʠʨʦʙʥʠʮʪʚʦ ʧʦʪʨʽʙʥʠʭ 
ʣʶʜʠʥʽ ʧʨʦʜʫʢʪʽʚ ʽ ʤʘʪʝʨʽʘʣʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʽʦʣʦʛʽʯʥʠʭ ʦʙ'ʻʢʪʽʚ ʽ ʧʨʦʮʝʩʽʚ.[3]. 
ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʣʶʜʠʥʠ ʪʘʢʠʤʠ ʧʨʦʜʫʢʪʘʤʠ ʻ ʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ 
ʙʝʟʧʣʽʜʜʷ ʚ ʩʫʩʧʽʣʴʩʪʚʽ. ɸʜʞʝ ʟʘ ʩʪʘʪʠʩʪʠʢʦʶ, ʚ ʜʘʥʠʡ ʯʘʩ ʥʝ ʤʦʞʫʪʴ ʤʘʪʠ 
ʜʽʪʝʡ 10-20% ʥʘʩʝʣʝʥʥʷ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʽʢʫ, ʪʦʙʪʦ ʜʦ 5 ʤʣʥ ʧʘʨ [2]. 
ɺʧʨʦʚʘʜʞʝʥʥʷ ʤʝʪʦʜʽʚ ʜʦʧʦʤʽʞʥʠʭ ʨʝʧʨʦʜʫʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʨʠ ʷʢʠʭ ʜʝʷʢʽ 
ʝʪʘʧʠ ʟʘʧʣʽʜʥʝʥʥʷ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʦʟʘ ʤʝʞʘʤʠ ʦʨʛʘʥʽʟʤʫ (in vitro) ʜʦʟʚʦʣʠʣʦ 
ʧʦʢʨʘʱʠʪʠ ʮʶ ʩʪʘʪʠʩʪʠʢʫ. ʋ 1987 ʨʦʮʽ, ʥʘʨʦʜʠʣʘʩʷ ʃʫʾʟʘ ɹʨʘʫʥ, ʧʝʨʰʘ 
ʜʽʚʯʠʥʢʘ "ʟ ʧʨʦʙʽʨʢʠ"[2]. ɼʦ ʪʦʛʦ ʙʫʣʦ ʟʨʦʙʣʝʥʦ 600 ʩʧʨʦʙ ʧʝʨʝʥʝʩʝʥʥʷ 
ʝʤʙʨʽʦʥʽʚ ʚ ʧʦʨʦʞʥʠʥʫ ʤʘʪʢʠ. ʋ 1984 ʥʘʨʦʜʠʚʩʷ ʧʝʨʰʠʡ ʥʝʤʦʚʣʷ ʧʽʩʣʷ 
ʢʨʽʦʢʦʥʩʝʨʚʘʮʽʾ ʝʤʙʨʽʦʥʘ. ʋ 1986 ʨʦʮʽ ʚ ʉʈʉʈ ʟ'ʷʚʠʚʩʷ ʧʝʨʰʠʡ ʜʠʪʠʥʘ, ʟʘʯʘʪʘ 
ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʢʩʪʨʘʢʦʨʧʦʨʘʣʴʥʦʛʦ ʟʘʧʣʽʜʥʝʥʥʷ [2]. ɯʤʦʚʽʨʥʽʩʪʴ ʥʘʩʪʘʥʥʷ 
ʚʘʛʽʪʥʦʩʪʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʦʧʦʤʽʞʥʠʭ ʨʝʧʨʦʜʫʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ (ɼʈʊ), 
ʩʪʘʥʦʚʠʪʴ 30-40%, ʽ ʟ ʢʦʞʥʠʤʠ ʨʦʢʦʤ ʮʷ ʮʠʬʨʘ ʟʙʽʣʴʰʫʻʪʴʩʷ. [1]. ʉʫʯʘʩʥʽ ɼʈʊ 
ʥʘʣʽʯʫʶʪʴ ʙʽʣʴʰʝ ʥʽʞ 10 ʤʝʪʦʜʽʚ, ʯʠʩʣʦ ʷʢʠʭ ʧʦʩʪʽʡʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʘ 
ʧʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʛʫʣʶʻʪʴʩʷ ʜʝʨʞʘʚʘʤʠ.  

ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʚʚʘʞʘʶʪʴ: 1.ɽʢʩʪʨʘʢʦʨʧʦʨʘʣʴʥʝ ʟʘʧʣʽʜʥʝʥʥʷ 
(ɽʂɿ, çʟʘʯʘʪʪʷ ʚ ʧʨʦʙʽʨʮʽèʧʨʠ ʷʢʦʤʫ ʨʝʧʨʦʜʫʢʪʠʚʥʽ ʢʣʽʪʠʥʠ ʟôʻʜʥʫʶʪʴʩʷ ʧʦʟʘ 
ʦʨʛʘʥʽʟʤʦʤ) 2. ɯʂʉɯ (ʟ'ʻʜʥʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʩʧʝʨʤʘʪʦʟʦʾʜʘ ʟ ʷʡʮʝʢʣʽʪʠʥʦʶ ʚ 
ʫʤʦʚʘʭ in vitro) 3. ʉʫʨʦʛʘʪʥʝ ʤʘʪʝʨʠʥʩʪʚʦ (ʦʪʨʠʤʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ɽʂɿ 
ʘʙʦ ɯʂʉɯ ʝʤʙʨʽʦʥʠ ʛʝʥʝʪʠʯʥʦʾ ʤʘʪʝʨʽ ʚʠʥʦʰʫʻ ʽʥʰʘ ʞʽʥʢʘ) 4.ɺʠʢʦʨʠʩʪʘʥʥʷ 
ʜʦʥʦʨʩʴʢʠʭ ʩʪʘʪʝʚʠʭ ʢʣʽʪʠʥ (ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʚʣʘʩʥʠʭ ʷʢʽ ʥʝ ʟʜʘʪʥʽ ʜʦ 
ʟʘʧʣʽʜʥʝʥʥʷ) 5. ʂʨʽʦʢʦʥʩʝʨʚʘʮʽʷ (ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʝʤʙʨʽʦʥʽʚ ʽ ʩʪʘʪʝʚʠʭ ʢʣʽʪʠʥ ʟ 
ʤʝʪʦʶ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʤʘʡʙʫʪʥʴʦʤʫ [1]. ɺʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʚ ʟʘʧʣʽʜʥʝʥʥʽ in 
vitro ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʩʪʦʩʫʻʪʴʩʷ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʻ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʝʤʙʨʽʦʥʽʚ ʚ 
ʧʦʧʝʨʝʜʥʴʦ ʧʨʠʛʦʪʦʚʣʝʥʦʤʫ ʧʦʞʠʚʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʧʨʠ ʧʝʚʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʽ 
ʚʦʣʦʛʦʩʪʽ. ʊʝʭʥʦʣʦʛʽʾ ʢʫʣʴʪʠʚʘʮʽʾ ʧʦʩʪʽʡʥʦ ʚʜʦʩʢʦʥʘʣʶʶʪʴʩʷ, ʧʨʠ ʮʴʦʤʫ 
ʦʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʞʠʚʠʣʴʥʠʤ ʩʝʨʝʜʦʚʠʱʘʤ. ʂʦʞʝʥ ʝʪʘʧ ɽʂɿ 
ʧʨʦʪʽʢʘʻ ʚ ʩʚʦʻʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʷʢʘ ʧʽʜʽʙʨʘʥʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʬʽʟʽʦʣʦʛʽʾ ʞʽʥʦʯʦʛʦ 
ʦʨʛʘʥʽʟʤʫ. ɾʠʚʠʣʴʥʽ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʝʤʙʨʽʦʥʽʚ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʟ 
1912 ʨʦʢʫ. ʉʧʦʯʘʪʢʫ ʚʦʥʠ ʷʚʣʷʣʠ ʩʦʙʦʶ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʨʦʟʯʠʥ ʩʦʣʽ. 
ʉʝʨʝʜʦʚʠʱʘ ʜʣʷ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʜʦ 5 ʜʥʽʚ ʤʽʩʪʠʣʦ ʘʤʽʥʦʢʠʩʣʦʪʠ, ʚʝʣʠʢʫ 
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ʢʽʣʴʢʽʩʪʴ ʛʣʶʢʦʟʠ, ʬʦʩʬʘʪʫ, ʪʘʫʨʠʥʫ ʽ ʚʽʪʘʤʽʥʽʚ. ʋ 1985 ʨʦʮʽ ʙʫʣʦ ʚʚʝʜʝʥʦ 
ʘʣʴʙʫʤʽʥ ʷʢ ʜʞʝʨʝʣʦ ʘʤʽʥʦʢʠʩʣʦʪ ï ʮʝ ʜʦʟʚʦʣʠʣʦ ʚʠʨʦʱʫʚʘʪʠ ʝʤʙʨʽʦʥʠ ʜʦ 2-3 
ʜʽʙ. ʎʝ ʩʝʨʝʜʦʚʠʱʝ ʦʪʨʠʤʘʣʘ ʥʘʟʚʫ Human Tubal Fluid ï ʨʽʜʠʥʘ ʤʘʪʢʦʚʠʭ ʪʨʫʙ.  
ʗʢʝ ʪʘʢʦʞ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʟʘʤʽʥʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ, ʚʽʪʘʤʽʥʽʚ, ʣʘʢʪʘʪʫ ʢʘʣʴʮʽʶ, 
ʧʨʘʢʪʠʯʥʦ ʥʝ ʤʽʩʪʠʪʠ ʛʣʶʢʦʟʫ, ʦʧʪʠʤʘʣʴʥʠʡ ʨʽʚʝʥʴ ʨʅ 7.2 [4].ʆʩʪʘʥʥʷ 
ʨʦʟʨʦʙʢʘ, ʱʦ ʧʦʣʽʧʰʫʻ ʷʢʽʩʪʴ ʧʨʦʮʝʜʫʨʠ - ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʝʤʙʨʽʦʥʽʚ ʚ 
ʩʝʨʝʜʦʚʠʱʽ. Embrio Gen [4]. ɺʦʥʘ ʤʽʩʪʠʪʴ GM-CSF ʷʢʠʡ ʫ ʚʝʣʠʢʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ 
ʧʨʠʩʫʪʥʽʡ ʚ ʤʘʪʮʽ ʜʦ ʽ ʧʽʜ ʯʘʩ ʧʨʠʢʨʽʧʣʝʥʥʷ ʜʦ ʩʪʽʥʢʠ ʝʤʙʨʽʦʥʘ. ʋ ʞʽʥʦʢ ʟ 
ʙʝʟʧʣʽʜʜʷʤ ʚʽʥ ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʽʡ. [4]. ʉʝʨʝʜʦʚʠʱʝ. Embrio Gen ʧʽʜʚʠʱʫʻ 
ʷʢʽʩʪʴ ʽ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʝʤʙʨʽʦʥʽʚ, ʟʙʽʣʴʰʫʻ ʡʤʦʚʽʨʥʽʩʪʴ ʫʩʧʽʰʥʦʛʦ ʟʘʧʣʽʜʥʝʥʥʷ ʽ 
ʧʦʜʘʣʴʰʦʛʦ ʚʠʥʦʰʫʚʘʥʥʷ ʧʣʦʜʫ. ʎʽʢʘʚʠʤ ʬʘʢʪʦʤ ʻ ʪʝ, ʱʦ ʚ ʩʝʨʝʜʦʚʠʱʽ 
ʟʙʘʛʘʯʝʥʠʤ ʛʣʶʢʦʟʦʶ ʢʨʘʱʝ ʚʠʞʠʚʘʶʪʴ ʯʦʣʦʚʽʯʽ ʝʤʙʨʽʦʥʠ, ʘ ʪʘʢʦʞ ʩʢʣʘʜ 
ʩʝʨʝʜʦʚʠʱʘ ʚʧʣʠʚʘʻ ʥʘ ʚʘʛʫ. 

ɹʽʦʪʝʭʥʦʣʦʛʽʷ ʧʨʦʧʦʥʫʻ ʚʝʣʠʯʝʟʥʽ ʧʦʪʝʥʮʽʡʥʽ ʧʝʨʝʚʘʛʠ ʚ ʨʦʟʚʠʪʢʫ ʜʘʥʦʾ 
ʧʨʦʙʣʝʤʠ. ɸʜʞʝ ʚ ʟʚôʷʟʢʫ ʟ ʜʝʧʦʧʫʣʷʮʽʻʶ ʚ ʢʨʘʾʥʘʭ  ʚʘʞʣʠʚʠʤ ʻ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʩʽʭ ʤʦʞʣʠʚʦʩʪʝʡ ʧʽʜʚʠʱʝʥʥʷ ʥʘʨʦʜʞʫʚʘʥʦʩʪʽ. ʆʩʦʙʣʠʚʝ 
ʟʥʘʯʝʥʥʷ ʥʘʜʘʻʪʴʩʷ ʟʥʠʞʝʥʥʶ ʙʝʟʧʣʽʜʜʷ, ʤʽʥʽʤʘʣʴʥʠʡ ʨʽʚʝʥʴ ʷʢʦʛʦ ʫ ʙʫʜʴ-
ʷʢʦʾ ʥʘʮʽʾ ʩʪʘʥʦʚʠʪʴ 10%. ɿʨʦʩʪʘʥʥʷ ʙʝʟʧʣʽʜʜʷ ʧʦʷʩʥʶʻʪʴʩʷ ʨʽʟʥʠʤʠ 
ʬʘʢʪʦʨʘʤʠ, ʧʦʚ'ʷʟʘʥʠʤʠ ʟ ʚʧʣʠʚʦʤ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʟʘʙʨʫʜʥʝʥʽʩʪʶ 
ʩʝʨʝʜʦʚʠʱʝ, ʪʦʢʩʠʯʥʽʩʪʶ) [2]. ʆʪʞʝ, ʢʨʘʾʥʠ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ, ʧʦʚʠʥʥʽ ʙʫʪʠ 
ʟʘʮʽʢʘʚʣʝʥʽ ʫ ʧʽʜʪʨʠʤʮʽ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʪʝ, ʱʦʙ 
ʙʽʦʪʝʭʥʦʣʦʛʽʷ ʤʦʛʣʘ ʧʦʚʥʽʩʪʶ ʨʝʘʣʽʟʫʚʘʪʠ ʩʚʽʡ ʧʦʪʝʥʮʽʘʣ. 
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ɺʦʣʢʦʚʘ ʅ.ʕ., ɿʘʭʘʨʦʚʘ ʆ.ɸ., ʂʦʨʯʤʘʨʝʚ ɸ.ɺ. 
ʆʆʆ çʂʦʪʝʢʥʘ ʋʢʨʘʠʥʘ ʃʠʤʠʪʝʜè 

ʉʦʟʜʘʥʠʝ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʪʨʘʥʩʛʝʥʝʟʘ 
ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʛʝʥʦʤʘ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʜʦʩʪʠʞʝʥʠʝʤ 
ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʥʦ ʪʘʢʞʝ ʠʤʝʶʱʠʤ ʩʦʮʠʘʣʴʥʳʝ ʠ 
ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʚʳʛʦʜʳ. ʋʯʝʥʳʤʠ ʜʦʢʘʟʘʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʙʠʦʪʝʭʥʦ-
ʣʦʛʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʢʘʢ ʜʣʷ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ, ʪʘʢ ʠ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ 
ʩʨʝʜʳ. ʄʝʪʘ-ʘʥʘʣʠʟ ʙʦʣʝʝ ʰʝʩʪʠ ʪʳʩʷʯ ʨʝʮʝʥʟʠʨʦʚʘʥʥʳʭ ʥʘʫʯʥʳʭ 
ʧʫʙʣʠʢʘʮʠʡ ʟʘ 1996-2016 ʛʦʜʘ, ʚ ʢʦʪʦʨʳʭ ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʧʦ 
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ʫʨʦʞʘʡʥʦʩʪʠ, ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʠʢʦʪʦʢʩʠʥʦʚ ʠ ʜʨʫʛʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʣʷ 
ʛʝʥʥʦʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ (ɻʄ) ʢʫʢʫʨʫʟʳ [1], ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ 
ʧʨʝʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ɻʄ ʢʫʢʫʨʫʟʳ ʜʦ 25 % ʥʘʜ ʥʝɻʄ ʩʦʨʪʘʤʠ ʠ 
ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʠʡ ʧʨʦʮʝʥʪ ʢʦʥʪʘʤʠʥʘʮʠʠ ʤʠʢʦʪʦʢʩʠʥʘʤʠ (ʜʦ 37 %). 

ɹʦʣʴʰʠʥʩʪʚʦ ʨʘʟʨʝʰʝʥʥʳʭ ʢʦʤʤʝʨʯʝʩʢʠʭ ɻʄ ʩʦʙʳʪʠʡ (66 %) ʩʦʜʝʨʞʘʪ 
35S ʧʨʦʤʦʪʦʨ (promotor, P) ʚʠʨʫʩʘ ʤʦʟʘʠʢʠ ʮʚʝʪʥʦʡ ʢʘʧʫʩʪʳ (Cauliflower 
mosaic virus, CaMV) - CaMV P35S [2]. ʕʪʦ ʩʠʣʴʥʳʡ ʢʦʥʩʪʠʪʫʪʠʚʥʳʡ ʧʨʦʤʦʪʦʨ, 
ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʚʳʩʦʢʠʝ ʫʨʦʚʥʠ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ ʚ ʨʘʩʪʝʥʠʷʭ. 

ʋ ʚʩʝʭ ʯʣʝʥʦʚ ʛʨʫʧʧʳ Caulimovirus (Cauliflower mosaic virus, Figwort mosaic 
virus, Carnation etched ring virus), ʛʝʥʦʤʳ ʢʦʪʦʨʳʭ ʩʝʢʚʝʥʠʨʦʚʘʥʳ, ʫʩʪʘʥʦʚʣʝʥʦ 
ʥʘʣʠʯʠʝ ʜʚʫʭ ʧʨʦʤʦʪʦʨʦʚ. ʊʘʢ, ʫ ʚʠʨʫʩʘ ʤʦʟʘʠʢʠ ʮʚʝʪʥʦʡ ʢʘʧʫʩʪʳ 
ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʜʚʘ ʧʨʦʤʦʪʦʨʘ, ʠʥʠʮʠʠʨʫʶʱʠʭ ʩʠʥʪʝʟ 19S ʠ 35S 
ʪʨʘʥʩʢʨʠʧʪʦʚ. ʇʝʨʚʳʡ ʨʘʩʧʦʣʦʞʝʥ ʧʝʨʝʜ ʛʝʥʦʤ VI, ʚʪʦʨʦʡ ʣʦʢʘʣʠʟʦʚʘʥ ʟʘ 
ʛʝʥʦʤ VI ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʪʨʘʥʩʢʨʠʧʮʠʠ ʈʅʂ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʤʘʪʨʠʮʝʡ ʜʣʷ 
ʨʝʧʣʠʢʘʮʠʠ ʚʠʨʫʩʘ [3]. ʂʦʵʬʬʠʮʠʝʥʪ ʩʝʜʠʤʝʥʪʘʮʠʠ ʵʪʦʛʦ ʪʨʘʥʩʢʨʠʧʪʘ 
ʩʦʩʪʘʚʣʷʝʪ 35S, ʯʪʦ ʠ ʦʙʫʩʣʦʚʠʣʦ ʥʘʟʚʘʥʠʝ ʧʨʦʤʦʪʦʨʘ - CaMV ʈ35S.  

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʦʤʦʪʦʨʘ P35S ʚ ʨʘʟʥʳʭ ɻʄ ʩʦʙʳʪʠʷʭ ʠ ʚʝʢʪʦʨʘʭ 
ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʠʟ-ʟʘ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʦʪ ʨʘʟʥʳʭ ʰʪʘʤʤʦʚ 
ʚʠʨʫʩʦʚ, ʤʦʜʠʬʠʢʘʮʠʡ ʚ ʚʝʢʪʦʨʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʠʣʠ ʤʫʪʘʮʠʡ ʚʦ ʚʨʝʤʷ 
ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʊʘʢ, ʧʫʪʝʤ ʜʫʧʣʠʢʘʮʠʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 35S 
ʨʝʛʠʦʥʘ ʤʝʞʜʫ ʥʫʢʣʝʦʪʠʜʘʤʠ ī343 and ī90 ʨʘʟʨʘʙʦʪʘʥ ʫʩʠʣʝʥʥʳʡ ʧʨʦʤʦʪʦʨ ī 
Pe35S, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʟʤʝʨʦʤ 610 ʧ.ʥ. ʩ 
ʧʨʦʤʦʪʦʨʦʤ ʠ ʣʠʜʝʨʦʤ ʜʣʷ 35S-ʈʅʂ CaMV, ʩʦʜʝʨʞʘʱʫʶ ʜʫʙʣʠʨʦʚʘʥʥʫʶ 
ʦʙʣʘʩʪʴ ʵʥʭʘʥʩʝʨʘ [4, 5]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʘʥʥʳʭ ʤʦʜʠʬʠʢʘʮʠʡ ʙʳʣʘ ʫʩʠʣʝʥʘ 
ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʤʦʪʦʨʘ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʪʨʘʥʩʛʝʥʥʳʭ ʢʘʩʩʝʪʘʭ 
(ʥʘʧʨʠʤʝʨ, ʫ ʢʫʢʫʨʫʟʳ MON810). 

ʈʘʟʨʘʙʦʪʘʥʦ ʠ ʦʧʫʙʣʠʢʦʚʘʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʪʦʜʦʚ ʜʝʪʝʢʮʠʠ 
CaMV P35S, ʥʝʢʦʪʦʨʳʝ ʠʟ ʢʦʪʦʨʳʭ ʧʨʠʥʷʪʳ ʄʝʞʜʫʥʘʨʦʜʥʦʡ 
ʦʨʛʘʥʠʟʘʮʠʝʡ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ (International Organization for 
Standardization, ISO), ɽʚʨʦʩʦʶʟʦʤ, ʦʪʜʝʣʴʥʳʤʠ ʩʪʨʘʥʘʤʠ ʚ ʢʘʯʝʩʪʚʝ 
ʩʪʘʥʜʘʨʪʥʳʭ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ɻʄ ʢʫʣʴʪʫʨ. ʅʘʧʨʠʤʝʨ, ʙʘʟʘ ʤʝʪʦʜʦʚ 
ʜʝʪʝʢʮʠʠ ɻʄ ʩʦʙʳʪʠʡ, ʩʦʟʜʘʥʥʘʷ ʫʯʝʥʳʤʠ ʐʘʥʭʘʡʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 
(Shanghai Jiao Tung University) (ʂʠʪʘʡ), ʩʦʜʝʨʞʠʪ 37 ʤʝʪʦʜʦʚ ʚʳʷʚʣʝʥʠʷ 
CaMV P35S, ʠʟ ʢʦʪʦʨʳʭ 21 ï ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʢʨʠʥʠʥʛʘ ʠ 14 ï ʜʣʷ 
ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʘ ʧʦʣʠʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ 
ʨʝʘʢʮʠʠ (ʇʎʈ) ʠ ʜʚʘ ʤʝʪʦʜʘ - ʥʘ ʦʩʥʦʚʝ ʤʠʢʨʦʯʠʧʦʚ [6]. ʅʝʢʦʪʦʨʳʝ ʧʘʨʳ 
ʧʨʘʡʤʝʨʦʚ ʚ ʇʎʈ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠ ʚ ʢʘʯʝʩʪʚʝʥʥʦʤ, ʠ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ 
ʘʥʘʣʠʟʘʭ, ʘ ʥʝʢʦʪʦʨʳʝ ʤʝʪʦʜʳ ʷʚʣʷʶʪʩʷ ʧʦʚʪʦʨʘʤʠ ʠʟ-ʟʘ ʦʪʣʠʯʘʶʱʠʭʩʷ 
ʥʘʟʚʘʥʠʷʤʠ, ʥʦ ʥʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ, ʧʨʘʡʤʝʨʦʚ. 

ʇʨʠ ʚʳʙʦʨʝ ʤʝʪʦʜʦʚ ʜʝʪʝʢʮʠʠ ʣʘʙʦʨʘʪʦʨʠʠ ʨʫʢʦʚʦʜʩʪʚʫʶʪʩʷ, ʧʨʝʞʜʝ 
ʚʩʝʛʦ, ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʠ ʥʘʮʠʦʥʘʣʴʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ, ʙʘʟʘʤʠ ʜʘʥʥʳʭ, 
ʥʘʫʯʥʳʤʠ ʧʫʙʣʠʢʘʮʠʷʤʠ ʣʠʙʦ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʩʦʙʩʪʚʝʥʥʳʝ ʤʝʪʦʜʠʢʠ ʩ ʠʭ 
ʧʦʩʣʝʜʫʶʱʝʡ ʚʘʣʠʜʘʮʠʝʡ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʜʦʩʪʫʧʥʦʩʪʴ 
ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʝʪʦʜʦʚ, ʪʦʣʴʢʦ ʯʘʩʪʴ ʠʭ ʧʨʦʭʦʜʷʪ ʥʝʦʙʭʦʜʠʤʳʡ 
ʧʨʦʮʝʩʩ ʚʘʣʠʜʘʮʠʠ ʠ ʤʝʞʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʥʝʙʦʣʴʰʦʤʫ ʯʠʩʣʫ 
ʪʨʘʥʩʛʝʥʥʳʭ ʩʦʙʳʪʠʡ. 

ʊʘʢʘʷ ʧʨʦʚʝʨʢʘ ʩʜʝʣʘʥʘ ʚ ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʠʥʩʪʠʪʫʪʝ ʥʘʫʢ ʦ ʞʠʟʥʠ 
(International life science institute) (ɺʘʰʠʥʛʪʦʥ, ʉʐɸ), ʧʦ ʟʘʧʨʦʩʫ ʢʦʪʦʨʦʛʦ ʚ 
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ʙʦʣʝʝ 100 ʣʘʙʦʨʘʪʦʨʠʷʭ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʢʦʨʨʝʢʪʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ 
ʩʢʨʠʥʠʥʛʘ CaMV P35S ʜʣʷ ʜʝʪʝʢʮʠʠ ɻʄ ʩʦʙʳʪʠʡ. ɺʳʷʚʣʝʥʳ ʪʘʢʠʝ 
ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʥʝʜʦʩʪʘʪʢʠ, ʢʘʢ ʥʠʟʢʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ, ʥʠʟʢʘʷ 
ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ, ʧʦʣʫʯʝʥʠʝ ʣʦʞʥʦʧʦʟʠʪʠʚʥʳʭ ʠ ʣʦʞʥʦʥʝʛʘʪʠʚʥʳʭ 
ʨʝʟʫʣʴʪʘʪʦʚ. ʊʘʢʞʝ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʧʨʠʛʦʜʥʦʩʪʠ ʧʷʪʠ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ 
ʤʝʪʦʜʦʚ ʜʝʪʝʢʮʠʠ CaMV P35S ʥʘ ʚʦʩʴʤʠ ʨʝʬʝʨʝʥʪʥʳʭ ʦʙʨʘʟʮʘʭ ʢʫʢʫʨʫʟʳ ʠ 
ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ, ʯʪʦ ʜʚʘ ʤʝʪʦʜʘ ʠʤʝʶʪ ʥʝʢʦʨʨʝʢʪʥʳʝ ʧʘʨʘʤʝʪʨʳ 
ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ ʠ ʥʘʣʠʯʠʝ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʇʎʈ-ʘʤʧʣʠʢʦʥʦʚ ʚ 
ʪʝʩʪʠʨʫʝʤʳʭ ʦʙʨʘʟʮʘʭ [7]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ 24 ʤʝʪʦʜʦʚ ʜʝʪʝʢʮʠʠ CaMV 
ʈ35S, ʦʪʦʙʨʘʥʥʳʭ ʠʟ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ ʠ ʩʪʘʥʜʘʨʪʦʚ, 
ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʤʝʪʦʜʠʢ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʙʨʘʪʥʳʡ 
ʧʨʘʡʤʝʨ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʟʘ ʧʨʝʜʝʣʘʤʠ ʢʦʥʩʝʨʚʘʪʠʚʥʦʡ ʦʙʣʘʩʪʠ 
ʧʨʦʤʦʪʦʨʘ, ʘ ʚ ʩʘʡʪʘʭ ʩʚʷʟʳʚʘʥʠʷ ʧʨʘʡʤʝʨʦʚ ʜʝʪʝʢʪʠʨʦʚʘʥʳ 
ʦʜʥʦʥʫʢʣʝʦʪʠʜʥʳʝ ʧʦʣʠʤʦʨʬʠʟʤʳ (single nucleotide polymorphism, SNP) 
[8]. ʃʠʰʴ ʜʣʷ ʪʨʝʭ ʤʝʪʦʜʦʚ ʧʨʘʡʤʝʨʳ ʠ ʟʦʥʜʳ ʨʘʟʨʘʙʦʪʘʥʳ ʥʘ ʦʩʥʦʚʝ 
ʢʦʥʩʝʨʚʘʪʠʚʥʦʡ ʦʙʣʘʩʪʠ P35S. ʆʪʩʫʪʩʪʚʠʝ ʩʘʡʪʦʚ ʩʚʷʟʳʚʘʥʠʷ ʧʨʘʡʤʝʨʦʚ 
ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ P35S ʠ / ʠʣʠ ʥʘʣʠʯʠʝ SNP ʚ ʩʘʡʪʘʭ ʩʚʷʟʳʚʘʥʠʷ 
ʧʨʘʡʤʝʨʦʚ ʠ ʟʦʥʜʦʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 19 ʤʝʪʦʜʦʚ ʧʨʠʚʝʣʦ ʢ ʦʪʩʫʪʩʪʚʠʶ 
ʧʦʟʠʪʠʚʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʧʨʠ ʩʢʨʠʥʠʥʛʝ ʯʘʩʪʠ ɻʄ ʣʠʥʠʡ, ʘʥʦʤʘʣʴʥʳʤ 
ʛʨʘʬʠʢʘʤ ʘʤʧʣʠʬʠʢʘʮʠʠ, ʥʝʜʦʧʫʩʪʠʤʳʤ ʧʘʨʘʤʝʪʨʘʤ ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ. 

ɸʚʪʦʨʳ ʦʙʥʘʨʫʞʠʣʠ ʢʦʥʩʝʨʚʘʪʠʚʥʫʶ ʦʙʣʘʩʪʴ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 
P35S ʧʫʪʝʤ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʧʨʦʤʦʪʦʨʦʚ CaMV P35S ʦʪ ʤʥʦʞʝʩʪʚʝʥʥʳʭ 
ʪʨʘʥʩʛʝʥʥʳʭ ʩʦʙʳʪʠʡ ʠ ʨʘʟʨʘʙʦʪʘʣʠ ʥʦʚʳʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ 
ʩʠʩʪʝʤʳ ʜʝʪʝʢʮʠʠ ʵʪʦʡ ʢʦʥʩʝʨʚʘʪʠʚʥʦʡ ʦʙʣʘʩʪʠ. ʇʨʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʣʷ 
ʩʢʨʠʥʠʥʛʘ CaMV P35S ʦʙʥʘʨʫʞʝʥ ʚ 23 ʫʥʠʢʘʣʴʥʳʭ ɻʄ ʩʦʙʳʪʠʷʭ ʩ ʚʳʩʦʢʦʡ 
ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ, ʘ ʧʨʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʝ CaMV 
P35S ʫʩʪʘʥʦʚʣʝʥʦ ʭʦʨʦʰʝʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʤʘʪʨʠʮʳ ʠ 
ʟʥʘʯʝʥʠʷʤʠ Ct ʜʣʷ ʢʘʞʜʦʛʦ ʪʝʩʪʠʨʦʚʘʥʥʦʛʦ ʩʦʙʳʪʠʷ.  

ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʥʝʩʦʦʪʚʝʪʩʪʚʠʡ ʠ ʧʨʦʙʣʝʤ ʧʨʠ ʩʢʨʠʥʠʥʛʝ CaMV P35S 
ʤʝʪʦʜʘʤʠ ʇʎʈ ʩʘʡʪʳ ʧʨʘʡʤʠʨʦʚʘʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʣʦʢʘʣʠʟʦʚʘʥʳ ʚ 
ʢʦʥʩʝʨʚʘʪʠʚʥʳʭ ʦʙʣʘʩʪʷʭ ʠ ʙʳʪʴ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʜʣʷ ʮʝʣʝʚʦʡ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʘ ʘʤʧʣʠʬʠʮʠʨʦʚʘʪʴ ʥʝʦʙʭʦʜʠʤʦ ʦʙʣʘʩʪʴ, 
ʢʦʥʩʝʨʚʘʪʠʚʥʫʶ ʫ ʨʘʟʥʳʭ ʪʨʘʥʩʛʝʥʥʳʭ ʩʦʙʳʪʠʡ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 
ʨʘʟʨʘʙʦʪʘʥ ʦʙʱʠʡ ʤʝʪʦʜ ʩʢʨʠʥʠʥʛʘ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ CaMV P35S ʩ 
ʙʦʣʴʰʠʤ ʦʭʚʘʪʦʤ ɻʄ ʩʦʙʳʪʠʡ, ʯʝʤ ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʢʪʫʘʣʴʥʳʤ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʠʥʷʪʠʝ 
ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʥʦʛʦ ʤʝʪʦʜʘ ʜʝʪʝʢʮʠʠ CaMV P35S, ʢʦʪʦʨʳʡ ʤʦʛ ʙʳ ʦʙʝʩʧʝʯʠʪʴ 
ʢʦʨʨʝʢʪʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʧʨʠʚʝʩʪʠ ʢ ʣʫʯʰʝʡ ʤʝʞʣʘʙʦʨʘʪʦʨʥʦʡ 
ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ.  
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ʇɽʈʉʇɽʂʊʀɺʀ ɺʀʂʆʈʀʉʊɸʅʅʗ ɹɸɿʀɼɯɸʃʔʅʀʍ ɻʈʀɹɯɺ ɼʃʗ 
ʂʆʅɺɽʈʉɯɰ ʃɯɻʅɯʅɺʄɯʉʅʆɰ ʉʀʈʆɺʀʅʀ 

ɺʦʨʬʦʣʦʤʻʻʚʘ ɺ.ɯ. 
ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʍʘʨʢʽʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʨʦʙʽʪ ʧʨʠʩʚʷʯʝʥʘ ʧʦʰʫʢʫ ʪʘ ʚʠʚʯʝʥʥʶ 
ʥʦʚʠʭ ʰʪʘʤʽʚ ʙʘʟʠʜʽʘʣʴʥʠʭ ʛʨʠʙʽʚ ï ʧʨʦʜʫʮʝʥʪʽʚ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʫ 
ʪʦʤʫ ʯʠʩʣʽ ʣʽʛʥʦʣʽʪʠʯʥʠʭ ʬʝʨʤʝʥʪʽʚ, ʘ ʪʘʢʦʞ ʧʦʰʫʢʫ ʣʽʛʥʽʥʘʟ ʟ ʥʦʚʠʤʠ ʬʽʟʠʢʦ-
ʭʽʤʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʱʦ ʧʦʚʷʟʘʥʦ ʟ ʰʠʨʦʢʠʤʠ ʘʩʧʝʢʪʘʤʠ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ 
ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɼʣʷ ʚʠʱʠʭ ʙʘʟʠʜʽʦʤʽʮʝʪʽʚ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʽʩʪʠʥʥʠʭ 
ʜʝʨʝʚʦʨʫʡʥʽʚʥʠʭ ʛʨʠʙʽʚ, ʭʘʨʘʢʪʝʨʥʘ ʥʘʷʚʥʽʩʪʴ ʬʝʨʤʝʥʪʥʦʾ ʩʠʩʪʝʤʠ ʟ ʰʠʨʦʢʦʶ 
ʩʫʙʩʪʨʘʪʥʦʾ ʩʧʝʮʠʬʽʯʥʽʩʪʶ ʜʦ ʧʨʦʮʝʩʽʚ ʛʽʜʨʦʣʽʟʫ ʪʘ ʦʢʠʩʥʝʥʥʷ, ʱʦ ʨʦʙʠʪʴ ʾʭ 
ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʦʙôʻʢʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʙʽʦʢʦʥʚʝʨʩʽʾ ʣʽʛʥʽʥʚʤʽʩʥʦʾ ʩʠʨʦʚʠʥʠ [1]. 

ʆʩʢʽʣʴʢʠ ʣʽʛʥʽʥʫ ʫʪʚʦʨʶʻʪʴʩʷ ʜʫʞʝ ʙʘʛʘʪʦ, ʚʽʥ ʟʘʙʨʫʜʥʶʻ ʥʘʚʢʦʣʠʰʥʻ 
ʩʝʨʝʜʦʚʠʱʝ, ʦʪʞʝ, ʡʦʛʦ ʫʪʠʣʽʟʘʮʽʷ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʦʶ [2]. ɸʣʝ 
ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʦʙʩʷʛʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ ʬʝʨʤʝʥʪʥʠʭ 
ʧʨʝʧʘʨʘʪʽʚ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʧʨʘʢʪʠʯʥʠʤ ʚʠʤʦʛʘʤ. ʎʝ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʥʝʩʪʘʯʝʶ 
ʥʝʦʙʭʽʜʥʠʭ ʧʨʦʜʫʮʝʥʪʽʚ ʣʽʛʥʦʣʽʪʠʯʥʠʭ ʬʝʨʤʝʥʪʽʚ, ʟʜʘʪʥʠʭ ʜʦ ʨʫʡʥʫʚʘʥʥʷ 
ʛʝʪʝʨʦʧʦʣʽʤʝʨʽʚ ʨʽʟʥʦʾ ʧʨʠʨʦʜʠ. 

ʉʘʤʝ ʪʦʤʫ ʤʝʪʦ  ʁʨʦʙʦʪʠ ʙʫʚ ʧʦʰʫʢ ʘʢʪʠʚʥʠʭ ʧʨʦʜʫʮʝʥʪʽʚ ʣʽʛʥʽʥʘʟ ʩʝʨʝʜ  
ʜʝʷʢʠʭ ʰʪʘʤʽʚ ʙʘʟʠʜʽʘʣʴʥʠʭ ʛʨʠʙʽʚ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ 
ʧʝʨʝʜʙʘʯʘʣʦʩʷ ʚʠʨʽʰʝʥʥʷ ʪʘʢʠʭ ʟʘʜʘʯ: 

Á ʚʠʟʥʘʯʠʪʠ ʣʽʛʥʦʣʽʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʜʝʷʢʠʭ ʰʪʘʤʽʚ ʙʘʟʠʜʽʘʣʴʥʠʭ ʛʨʠʙʽʚ ʪʘ 
ʚʽʜʽʙʨʘʪʠ ʥʘʡʘʢʪʠʚʥʽʰʠʭ ʧʨʦʜʫʮʝʥʪʽʚ ʣʽʛʥʦʣʽʪʠʯʥʠʭ ʝʥʟʠʤʽʚ; 

Á ʜʦʩʣʽʜʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʽʙʨʘʥʠʭ ʰʪʘʤʽʚ ʫ ʙʽʦʢʦʥʚʝʨʩʽʾ 
ʣʽʛʥʽʥʚʤʽʩʥʠʭ ʩʧʦʣʫʢ. 

ʃʽʛʥʽʥ ï ʮʝ ʦʨʛʘʥʽʯʥʠʡ ʧʨʠʨʦʜʥʠʡ ʛʝʪʝʨʦʧʦʣʽʤʝʨ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʫ 
ʚʪʦʨʠʥʥʠʭ ʰʘʨʘʭ ʢʣʽʪʠʥʥʦʾ ʩʪʽʥʢʠ. ʃʽʛʥʽʥ ʚ ʢʽʣʴʢʽʩʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʦʜʠʥ ʟ 
ʛʦʣʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʨʦʩʣʠʥʥʠʭ ʪʢʘʥʠʥ, ʷʢʠʡ ʧʦʩʪʫʧʘʻʪʴʩʷ ʪʽʣʴʢʠ ʮʝʣʶʣʦʟʽ ʽ 

ʩʪʦʾʪʴ ʥʘʨʽʚʥʽ ʟ ʛʝʤʽʮʝʣʶʣʦʟʘʤʠ. ɺʤʽʩʪ ʣʽʛʥʽʥʫ ʚ ʜʝʨʝʚʷʥʠʩʪʠʭ ʪʢʘʥʠʥʘʭ 
ʩʪʘʥʦʚʠʪʴ ʚʽʜ 18 ʜʦ 30% ʩʫʭʦʾ ʤʘʩʠ [3]. ʎʝʡ ʛʝʪʝʨʦʧʦʣʽʤʝʨ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʚ 
ʜʦʩʠʪʴ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ, ʥʘʡʙʽʣʴʰ ʧʦʚʽʣʴʥʦ ʧʽʜʜʘʻʪʴʩʷ ʙʽʦʣʦʛʽʯʥʦʤʫ 
ʨʦʟʢʣʘʜʘʥʥʶ. ʋ ʭʽʤʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʣʽʛʥʽʥ ʥʝʦʜʥʦʨʽʜʥʠʡ. ɺʽʥ ʷʚʣʷʻ ʩʦʙʦʶ 
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ʜʦʩʠʪʴ ʩʢʣʘʜʥʫ ʩʧʦʣʫʢʫ, ʘʣʝ ʮʷ ʩʢʣʘʜʥʽʩʪʴ ʥʝ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ 
ʨʽʟʥʠʭ ʤʦʥʦʤʽʨʥʠʭ ʙʣʦʢʽʚ; ʚʩʽ ʤʦʥʦʤʽʨʥʽ ʙʣʦʢʠ ʚ ʤʦʣʝʢʫʣʽ ʣʽʛʥʽʥʫ ï ʮʝ ʧʦʭʽʜʥʽ 
ʬʝʥʽʣʧʨʦʧʘʥʘ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʢʦʥʽʬʝʨʠʣʦʚʠʡ ʩʧʠʨʪ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʟʥʘʯʝʥʦ ʣʽʛʥʦʣʽʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ 
ʱʦʜʦ ʩʫʙʩʪʨʘʪʫ Remazol Brilliant Blue R. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʰʪʘʤʽʚ T.vers 
(T. versicolor), M.gig (M. giganteus), Il-M (I. lacteus), S.hirs (S. hirsutum),  
3. (T. hirsutum) ʣʽʛʥʦʣʽʪʠʯʥʘ ʟʨʦʩʪʘʻ ʥʘ 14 ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʘ ʫ ʰʪʘʤʽʚ Il-ɹ, 
KM-2 (I. lacteus), H. annos. (H. annosum), 4. (T. versicolor), T.bif. (T. biforme) ï 
ʟʥʠʞʫʻʪʴʩʷ. ʄʘʢʩʠʤʘʣʴʥʫ ʣʽʛʥʦʣʽʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʧʨʦʷʚʣʷʻ ʰʪʘʤ M.gig 
(M. giganteus) ʥʘ 14 ʜʦʙʫ ʬʝʨʤʝʥʪʘʮʽʾ (231,88 ʦʜ/ʤʣ).  

ˆʨʫʥʪʫʶʯʠʩʴ ʥʘ ʚʩʪʘʥʦʚʣʝʥʠʭ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚʘʭ ʜʣʷ ʨʦʩʪʫ ʪʘ ʩʠʥʪʝʟʫ 
ʨʫʡʥʫʶʯʠʭ ʣʽʛʥʽʥ ʬʝʨʤʝʥʪʽʚ ʙʘʟʠʜʽʦʤʽʮʝʪʘʤʠ, ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʾʭ 
ʟʜʘʪʥʦʩʪʽ ʜʦ ʢʦʥʚʝʨʩʽʾ ʣʽʛʥʽʥʚʤʽʩʥʠʭ ʚʽʜʭʦʜʽʚ. ɼʣʷ ʚʠʚʯʝʥʥʷ ʟʜʘʪʥʦʩʪʽ ʰʪʘʤʫ 
ʄ. gig (M. giganteus) ʜʦ ʙʽʦʜʝʩʪʨʫʢʮʽʾ ʣʽʛʥʽʥʚʤʽʩʥʠʭ ʚʽʜʭʦʜʽʚ ʙʫʣʦ ʦʙʨʘʥʦ ʪʘʢʽ 
ʩʫʙʩʪʨʘʪʠ: ʜʝʢʦʨʘʪʠʚʥʠʡ ʢʦʨʦʢ, ʢʦʨʦʢ, ʢʦʨʘ ʙʝʨʝʟʠ, ʢʣʝʥʘ, ʛʦʨʽʭʘ, ʪʦʧʦʣʽ, ʩʦʩʥʠ 
ʪʘ ʚʝʨʙʠ (ˇʨʫʥʪʫʶʯʠʩʴ ʥʘ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʘʥʠʭ ʱʦʜʦ ʚʤʽʩʪʫ ʣʽʛʥʽʥʫ). ɼʠʥʘʤʽʢʘ 
ʨʫʡʥʫʚʘʥʥʷ ʣʽʛʥʽʥʚʤʽʩʥʠʭ ʩʫʙʩʪʨʘʪʽʚ ʰʪʘʤʦʤ ʄ. gig (M. giganteus) 
ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1. 

 

 
ʈʠʩʫʥʦʢ 1 ī ɼʠʥʘʤʽʢʘ ʢʦʥʚʝʨʩʽʾ ʣʽʛʥʽʥʚʤʽʩʥʠʭ ʩʫʙʩʪʨʘʪʽʚ ʰʪʘʤʦʤ ʄ. gig  

(M. giganteus). 

 
ɺʠʟʥʘʯʝʥʦ, ʱʦ ʢʦʨʘ ʩʦʩʥʠ ʧʽʜʜʘʻʪʴʩʷ ʜʽʾ ʣʽʛʥʦʣʽʪʠʯʥʠʭ ʬʝʨʤʝʥʪʽʚ ʢʨʘʱʝ, 

ʥʽʞ ʽʥʰʽ ʩʫʙʩʪʨʘʪʠ. ɸ ʥʘʡʤʝʥʰʫ ʣʽʛʥʦʣʽʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʰʪʘʤ ʄ. gig ʧʨʦʷʚʣʷʻ 
ʜʦ ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʢʦʨʢʫ.  

ʅʘʡʚʠʱʘ ʢʦʥʚʝʨʩʽʷ ʣʽʛʥʽʥʚʤʽʩʥʠʭ ʩʫʙʩʪʨʘʪʽʚ ʬʝʨʤʝʥʪʘʤʠ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ 
ʰʪʘʤʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘ ʪʨʝʪʶ ʜʦʙʫ ʜʦʩʣʽʜʫ. ɿʜʘʪʥʽʩʪʴ ʰʪʘʤʫ M.gig 
(M. giganteus) ʨʫʡʥʫʚʘʪʠ ʣʽʛʥʽʥʚʤʽʩʥʽ ʩʫʙʩʪʨʘʪʠ ʟʥʠʞʫʻʪʴʩʷ ʜʦ 5 ʜʦʙʠ 
ʝʢʩʧʝʨʠʤʝʥʪʫ, ʱʦ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʪʨʠʚʘʣʦʶ ʜʽʻʶ ʪʝʤʧʝʨʘʪʫʨʠ, ʷʢʘ 
ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʝʨʤʽʯʥʦʾ ʽʥʘʢʪʠʚʘʮʽʾ ʬʝʨʤʝʥʪʽʚ.  

ɼʦʩʣʽʜʞʝʥʽ ʰʪʘʤʠ ʨʫʡʥʫʶʪʴ ʧʨʠʙʣʠʟʥʦ ʧʦʣʦʚʠʥʫ ʫʩʴʦʛʦ ʣʽʛʥʽʥʫ ʷʢʠʡ 
ʤʽʩʪʠʪʴʩʷ ʚ ʩʫʙʩʪʨʘʪʽ, ʱʦ ʨʦʙʠʪʴ ʾʭ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʦʙôʻʢʪʘʤʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʙʽʦʪʝʭʥʦʣʦʛʽʾ. 
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ʆʇʊʀʄɯɿɸʎɯʗ ʉʂʃɸɼʋ ʇʆɾʀɺʅʆɻʆ ʉɽʈɽɼʆɺʀʑɸ 
ʅɯʊʈʆɻɽʅʆɺʄɯʉʅʀʄʀ ʉʇʆʃʋʂɸʄʀ ɼʃʗ ɽʌɽʂʊʀɺʅʆɻʆ 

ʂʋʃʔʊʀɺʋɺɸʅʅʗ TRITICUM AESTIVUM L. ɿɸ ʋʄʆɺ ʂʋʃʔʊʋʈʀ 
IN VITRO  

ɼʨʠʯ ɸ.ɺ., ɸʚʢʩʝʥʪʴʻʚʘ ʆ.ʆ. 
ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺ.ʅ. ʂʘʨʘʟʽʥʘ 

 

ʂʫʣʴʪʫʨʘ in vitro ʻ ʩʫʯʘʩʥʦʶ ʤʦʜʝʣʴʥʦʶ ʩʠʩʪʝʤʦʶ ʚ ʬʽʪʦʙʽʦʣʦʛʽʯʥʠʭ 
ʜʦʩʣʽʜʞʝʥʥʷʭ ʽ ʚ ʜʘʥʠʡ ʯʘʩ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʢʣʽʪʠʥʥʽʡ ʩʝʣʝʢʮʽʾ ʜʣʷ 
ʦʪʨʠʤʘʥʥʷ ʥʦʚʠʭ ʩʦʨʪʽʚ ʨʦʩʣʠʥ [2, 5]. ʇ ʝhʥʠʮʷ ï ʦʜʠʥ ʟ ʥʘʡʙʽʣʴʰ ʩʢʣʘʜʥʠʭ 
ʦʙ'ʻʢʪʽʚ ʜʣʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʪʘ ʤʘʻ ʨʷʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʷʢʽ 
ʧʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʚʚʝʜʝʥʥʽ ʾʾ ʚ ʢʫʣʴʪʫʨʫ. ʇʰʝʥʠʮʷ ʚʠʩʦʢʦ ʚʠʤʦʛʣʠʚʘ 
ʢʫʣʴʪʫʨʘ ʜʦ ʫʤʦʚ ʢʫʣʴʪʠʚʫʚʘʥʥʷ: ʜʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ ʩʚʽʪʣʘ ï ʥʝʦʙʭʽʜʥʘ ʫʤʦʚʘ 
ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ, ʜʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ ʚʦʣʦʛʠ, 
ʙʦ ʧʰʝʥʠʮʷ ʚʦʣʦʛʦʣʶʙʥʘ ʨʦʩʣʠʥʘ, ʚʠʙʘʛʣʠʚʘ ʜʦ ʩʢʣʘʜʫ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʝ 
ʧʦʚʠʥʥʝ ʤʽʩʪʠʪʠ ʜʦʩʪʘʪʥʴʦ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʽ ʦʩʦʙʣʠʚʦ ʥʽʪʨʦʛʝʥʫ [3, 4, 6, 7]. 
ʆʩʢʽʣʴʢʠ ʟʣʘʢʠ ʚʠʢʣʠʢʘʶʪʴ ʥʘʡʙʽʣʴʰʠʡ ʧʨʘʢʪʠʯʥʠʡ ʽʥʪʝʨʝʩ ʫ ʩʝʣʝʢʮʽʦʥʝʨʽʚ ʪʘ 
ʦʜʥʦʯʘʩʥʦ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʥʘʡʩʢʣʘʜʥʽʰʠʡ ʦʙ'ʻʢʪ ʽʟ ʧʦʛʣʷʜʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ 
ʙʽʦʪʝʭʥʦʣʦʛʽʾ [3,4], ʨʦʟʨʦʙʢʘ ʝʬʝʢʪʠʚʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʫʤʦʚ 
ʢʫʣʴʪʠʚʫʚʘʥʥʷ Triticum aestivum L. ʟʘ ʫʤʦʚ in vitro ʻ ʘʢʪʫʘʣʴʥʠʤ ʥʘʧʨʷʤʦʤ 
ʩʫʯʘʩʥʦʾ ʬʽʪʦʙʽʦʪʝʭʥʦʣʦʛʽʾ.  

ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʥʽʪʨʦʛʝʥʦʚʤʽʩʥʠʭ 
ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʩʥʦʚʥʠʭ ʝʪʘʧʽʚ 
ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʧʰʝʥʠʮʽ ʤôʷʢʦʾ ʩʦʨʪʫ ɸʣʴʷʥʩ ʟʘ ʫʤʦʚ ʢʫʣʴʪʫʨʠ in vitro. 

ʈʦʩʣʠʥʥʠʡ ʤʘʪʝʨʽʘʣ, ʚʠʢʦʨʠʩʪʘʥʠʡ ʚ ʨʦʙʦʪʽ - ʥʘʩʽʥʥʷ  ʧʰʝʥʠʮʽ  ʤôʷʢʦʾ 
ʩʦʨʪʫ ɸʣʴʷʥʩ ʩʝʣʝʢʮʽʾ ʽʥʩʪʠʪʫʪʫ ʨʦʩʣʠʥʥʠʮʪʚʘ ʽʤʝʥʽ ɺ.ʗ. ʖʨôʻʚʘ ʅɸɸʅ ʋʢʨʘʾʥʠ. 
ɺʚʝʜʝʥʥʷ ʚ ʢʫʣʴʪʫʨʫ in vitro ʟʜʽʡʩʥʶʚʘʣʠ ʯʝʨʝʟ ʩʪʘʜʽʶ ʟʨʽʣʠʭ ʟʘʨʦʜʢʽʚ, 
ʧʨʦʚʦʜʷʯʠ ʩʪʝʨʠʣʽʟʘʮʽʶ ʥʘʩʽʥʥʷ ʟʘ ʨʦʟʨʦʙʣʝʥʠʤ ʨʘʥʽʰ ʧʨʦʪʦʢʦʣʦʤ [1]. ɼʣʷ 
ʽʥʜʫʢʮʽʾ ʧʝʨʚʠʥʥʦʛʦ ʢʘʣʫʩʦʛʝʥʝʟʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʦʞʠʚʥʝ ʩʝʨʝʜʦʚʠʱʝ 
ʄʫʨʘʩʠʛʝ-ʉʢʫʛʘ (ʄʉ) ʟ ʜʦʜʘʚʘʥʥʷʤ ʩʠʥʪʝʪʠʯʥʦʛʦ ʘʫʢʩʠʥʫ 2,4 ɼ ʚ ʢʦʥʮʝʥʪʨʘʮʽʾ 
2 ʤʛ/ʣ (ʢʦʥʪʨʦʣʴ), ʪʘ ʜʦʜʘʚʘʥʥʷʤ ʥʽʪʨʦʛʝʥʦʚʤʽʩʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʦʨʛʘʥʽʯʥʦʾ ʪʘ 
ʥʝʦʨʛʘʥʽʯʥʦʾ ʧʨʠʨʦʜʠ : ʄʉ-1 +150 ʤʛ/ʣ  ʛʣʶʪʘʤʽʥʫ, ʄʉ-2 +150 ʤʛ/ʣ  ʘʩʧʘʨʘʛʽʥʫ, 
ʄʉ-3 +150 ʤʛ/ʣ  ʛʣʽʮʠʥʫ, ʄʉ-4 +150 ʤʛ/ʣ AgNo3. ʂʫʣʴʪʠʚʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʚ 
ʪʝʨʤʦʩʪʘʪʽ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 26 Ü ʉ ʥʘ ʩʝʨʝʜʦʚʠʱʽ ʄʫʨʘʩʽʛʝ - ʉʢʫʛʘ (ʄʉ) ʨʽʟʥʦʾ 
ʤʦʜʠʬʽʢʘʮʽʾ ʧʨʦʪʷʛʦʤ ʤʽʩʷʮʷ. ɸʥʘʣʽʟʫʚʘʣʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʘʣʫʩʦʛʝʥʝʟʫ ʪʘ 
ʚʠʟʥʘʯʘʣʠ ʨʦʩʪʦʚʠʡ ʽʥʜʝʢʩ (ʈɯ) ʢʘʣʫʩʥʦʾ ʢʫʣʴʪʫʨʠ [1]. ʇʽʩʣʷ 4-ʭ ʪʠʞʥʽʚ 
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ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʧʝʨʚʠʥʥʽ ʢʘʣʫʩʠ ʧʘʩʠʚʫʚʘʣʠ ʥʘ ʨʝʛʝʥʝʨʘʮʽʡʥʝ ʧʦʞʠʚʥʝ 
ʩʝʨʝʜʦʚʠʱʝ ʄʉ+3 ʤʛ/ʣ ɹɸʇ + 0,5 ʤʛ/ʣ ʅʋʂ ʪʘ ʘʥʘʣʽʟʫʚʘʣʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 
ʤʦʨʬʦʛʝʥʝʪʠʯʥʠʭ ʨʝʘʢʮʽʡ [1].  

ɺʽʜʦʤʦ, ʱʦ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʝʨʚʠʥʥʦʛʦ ʢʘʣʫʩʦʛʝʥʝʟʫ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʻ 
ʩʢʣʘʜ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [1,6]. ʈʝʟʫʣʴʪʘʪʠ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ, 
ʱʦ ʧʝʨʚʠʥʥʠʡ ʢʘʣʫʩ ʫʪʚʦʨʶʚʘʚʩʷ ʜʦʩʠʪʴ ʰʚʠʜʢʦ ï ʚʞʝ ʯʝʨʝʟ ʪʠʞʜʝʥʴ 
ʪʝʨʤʦʩʪʘʪʫʚʘʥʥʷ ʥʘ ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʄʉ. ʆʜʥʘʢ, ʝʬʝʢʪʠʚʥʽʩʪʴ 
ʧʨʦʮʝʩʫ ʢʘʣʫʩʦʫʪʚʦʨʝʥʥʷ ʥʘ ʧʝʨʰʠʭ ʪʠʞʥʷʭ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʚʽʜʨʽʟʥʷʣʘʩʷ 
ʟʘʣʝʞʥʦ ʚʽʜ ʩʢʣʘʜʫ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʪʘʙʣ.1). ʅʘʡʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʠʡ 
ʢʘʣʫʩʦʛʝʥʝʟ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʟʘ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʥʘ ʩʝʨʝʜʦʚʠʱʘʭ ʄʉ 1 ʪʘ ʄʉ 4, 
ʪʨʦʭʠ ʧʦʚʽʣʴʥʽʰʝ ʬʦʨʤʫʚʘʚʩʷ ʢʘʣʫʩ ʧʨʠ ʢʫʣʴʪʠʚʫʚʘʥʥʽ ʥʘ ʄʉ 2, ʥʘʡʙʽʣʴʰ 
ʧʦʚʽʣʴʥʦ ʬʦʨʤʫʚʘʥʥʷ ʧʝʨʚʠʥʥʦʛʦ ʢʘʣʫʩʦʛʝʥʝʟʫ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʥʘ ʄʉ 3. ʏʝʨʝʟ 
4 ʪʠʞʥʽ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʚʩʽ ʤʦʜʠʬʽʢʦʚʘʥʽ ʩʝʨʝʜʦʚʠʱʘ  ʪʘ ʢʦʥʪʨʦʣʴʥʝ ʄʉ 
ʬʦʨʤʫʚʘʣʠ ʤʘʢʩʠʤʘʣʴʥʠʡ 100 % ʧʝʨʚʠʥʥʠʡ ʢʘʣʫʩʦʛʝʥʝʟ. 

ʊʘʙʣʠʮʷ 1  
ɽʬʝʢʪʠʚʥʽʩʪʴ ʧʝʨʚʠʥʥʦʛʦ ʢʘʣʫʩʦʛʝʥʝʟʫ ʟʘ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʥʘ ʧʦʞʠʚʥʠʭ 
ʩʝʨʝʜʦʚʠʱʘʭ ʟ ʨʽʟʥʠʤ ʩʢʣʘʜʦʤ ʥʽʪʨʦʛʝʥʦʚʤʽʩʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, % 

ʇʦʞʠʚʥʝ 
ʩʝʨʝʜʦʚʠʱʝ* 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʢʘʣʫʩʦʛʝʥʝʟʫ, % 

1-ʡ ʪʠʞʜʝʥʴ 2-ʡ ʪʠʞʜʝʥʴ 3-ʡ ʪʠʞʜʝʥʴ 4-ʡ ʪʠʞʜʝʥʴ 
ʄʉ  ʂ 88Ñ2 96Ñ2 96Ñ3 100Ñ2 
ʄʉ 1 83Ñ2 100Ñ2 100Ñ2 100Ñ1 
ʄʉ 2 96Ñ4 96Ñ2 100Ñ2 100Ñ2 
ʄʉ 3 88Ñ3 96Ñ4 96Ñ3 100Ñ1 
ʄʉ 4 96Ñ3 100Ñ3 100Ñ1 100Ñ2 

* ʩʢʣʘʜ ʇʉ: ʄʉ ʂ ï ʢʦʥʪʨʦʣʴ + 2 ʤʛ/ʣ 2,4 ɼ; ʄʉ 1 ï + 2 ʤʛ/ʣ 2,4 ɼ +150 ʤʣ/ʣ 
ʛʣʶʪʘʤʽʥʫ, ʄʉ 2 ï + 2 ʤʛ/ʣ 2,4 ɼ +150 ʤʛ/ʣ ʘʩʧʘʨʘʛʽʥʫ, ʄʉ 3 ï + 2 ʤʛ/ʣ 2,4 
ɼ +150 ʤʛ/ʣ ʛʣʽʮʠʥʫ, ʄʉ 4 ï + 2 ʤʛ/ʣ 2,4 ɼ +150 ʤʛ/ʣ AgNO3 

 
ɸʥʘʣʽʟ ʨʦʩʪʦʚʦʾ ʨʝʘʢʮʽʾ 4-ʭ ʪʠʞʥʝʚʠʭ ʢʘʣʫʩʥʠʭ ʢʫʣʴʪʫʨ ʧʰʝʥʠʮʽ ʩʦʨʪʫ 

ɸʣʴʷʥʩ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʢʣʘʜʫ ʥʽʪʦʨʦʛʝʥʦʚʤʽʩʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʞʠʚʥʦʛʦ 
ʩʝʨʝʜʦʚʠʱʘ ʧʦʢʘʟʘʚ, ʱʦ ʧʨʠ ʢʫʣʴʪʠʚʫʚʘʥʥʽ ʥʘ ʧʦʞʠʚʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʟ 
ʜʦʜʘʚʘʥʥʷʤ ʛʣʽʮʠʥʫ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʥʠʞʝʥʥʷ ʨʦʩʪʦʚʦʛʦ ʽʥʜʝʢʩʫ (ʈɯ) ʧʨʦʪʷʛʦʤ 
ʝʢʩʧʝʨʠʤʝʥʪʫ. ʄʘʢʩʠʤʘʣʴʥʽʡ ʧʨʠʨʽʩʪ ʢʘʣʫʩʽʚ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʥʘ ʧʦʞʠʚʥʦʤʫ 
ʩʝʨʝʜʦʚʠʱʽ, ʱʦ ʤʽʩʪʠʪʴ ʛʣʫʪʘʤʽʥ ʪʘ AgNo3 (ʪʘʙʣ. 2). 

ʊʘʙʣʠʮʷ 2 
ɺʧʣʠʚ ʩʢʣʘʜʫ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʨʦʩʪʦʚʠʡ ʽʥʜʝʢʩ (ʈɯ) ʢʘʣʫʩʽʚ 

ʧʨʦʪʷʛʦʤ 4-ʭ ʪʠʞʥʽʚ ʢʫʣʴʪʠʚʫʚʘʥʥʷ, % 

ʇʦʞʠʚʥʝ 
ʩʝʨʝʜʦʚʠʱʝ* 

ʈʦʩʪʦʚʠʡ ʽʥʜʝʢʩ (ʈɯ), % 

2-ʡ ʪʠʞʜʝʥʴ 3-ʡ ʪʠʞʜʝʥʴ 4-ʡ ʪʠʞʜʝʥʴ ɿʘʛʘʣʴʥʠʡ 

ʄʉ ʂ 81,3Ñ7,1 84,3Ñ8,0 - 82,4Ñ7,7 

ʄʉ 1 108,2 Ñ 9,9 68,2Ñ8,6 105,3Ñ10,8 94,3Ñ8,5 

ʄʉ 2 73,9Ñ6,8 102,6Ñ9,8 72,8Ñ11,5 82,2Ñ7,3 

ʄʉ 3 71,3Ñ8,0 79,4Ñ8,5 57,2Ñ5,2 69,4Ñ6,2 

ʄʉ 4 87,5Ñ8,8 84,5Ñ6,5 110,1Ñ10,1 94,7Ñ7,0 

* ʩʢʣʘʜ ʇʉ: ʄʉ ʂ ï ʢʦʥʪʨʦʣʴ + 2 ʤʛ/ʣ 2,4 ɼ; ʄʉ 1 ï + 2 ʤʛ/ʣ 2,4 ɼ +150 ʤʣ/ʣ 
ʛʣʶʪʘʤʽʥʫ, ʄʉ 2 ï + 2 ʤʛ/ʣ 2,4 ɼ +150 ʤʛ/ʣ ʘʩʧʘʨʘʛʽʥʫ, ʄʉ 3 ï + 2 ʤʛ/ʣ 2,4 ɼ +150 
ʤʛ/ʣ ʛʣʽʮʠʥʫ, ʄʉ 4 ï + 2 ʤʛ/ʣ 2,4 ɼ +150 ʤʛ/ʣ AgNO3 
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ʆʪʞʝ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʧʝʨʚʠʥʥʦʛʦ ʢʘʣʫʩʦʛʝʥʝʟʫ 
ʧʦʢʘʟʘʥʦ, ʱʦ ʜʦʜʘʚʘʥʥʷ ʚ ʩʝʨʝʜʦʚʠʱʝ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʘʤʽʥʦʢʠʩʣʦʪ ʘʩʧʘʨʘʛʽʥʫ, 
ʛʣʶʪʘʤʽʥʫ ʪʘ ʥʝʦʨʛʘʥʽʯʥʦʛʦ ʥʽʪʨʦʛʝʥʫ ʫ ʚʠʛʣʷʜʽ AgNO3 ʧʨʠʩʢʦʨʶʻ ʫʪʚʦʨʝʥʥʷ 
ʧʝʨʚʠʥʥʦʛʦ ʢʘʣʫʩʫ ʪʘ ʩʪʠʤʫʣʶʻ ʨʦʩʪʦʚʫ ʨʝʘʢʮʽʶ (ʈɯ). ɸʤʽʥʦʢʠʩʣʦʪʘ ʛʣʽʮʠʥ ʫ 
ʩʢʣʘʜʽ ʄʉ, ʥʘʚʧʘʢʠ ʜʝʱʦ ʧʨʠʛʥʽʯʫʻ ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʦʮʝʩʠ.  

ʇʨʦʮʝʩʠ ʢʘʣʫʩʦʛʝʥʝʟʫ ʪʘ ʤʦʨʬʦʛʝʥʝʟʫ ʜʝʪʝʨʤʽʥʦʚʘʥʽ ʫ ʛʝʥʦʤʽ ʧʰʝʥʠʮʽ 
ʚʽʨʦʛʽʜʥʦ, ʨʽʟʥʠʤʠ ʛʝʥʝʪʠʯʥʠʤʠ ʩʠʩʪʝʤʘʤʠ [5,7]. ʊʦʤʫ ʜʦʮʽʣʴʥʦ ʙʫʣʦ ʜʦʩʣʽʜʠʪʠ 
ʚʧʣʠʚ ʤʦʜʠʬʽʢʘʮʽʡ ʩʢʣʘʜʫ ʥʽʪʨʦʛʝʥʦʚʤʽʩʥʠʭ ʩʧʦʣʫʢ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ 
ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʧʨʦʮʝʩʽʚ ʤʦʨʬʦʛʝʥʝʟʫ ʢʘʣʫʩʥʠʭ ʢʫʣʴʪʫʨ. ɺ ʭʦʜʽ ʝʢʩʧʝʨʠʤʝʥʪʫ 
ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʫʪʚʦʨʝʥʠʭ ʤʦʨʬʦʛʝʥʥʠʭ ʩʪʨʫʢʪʫʨ 
ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʧʨʠ ʧʦʧʝʨʝʜʥʴʦʤʫ ʢʫʣʴʪʠʚʫʚʘʥʥʽ ʢʘʣʫʩʽʚ  ʥʘ ʧʦʞʠʚʥʦʤʫ 
ʩʝʨʝʜʦʚʠʱʽ ʄʉ 1 ʟ ʜʦʜʘʚʘʥʥʷʤ ʛʣʶʪʘʤʽʥʫ. ʅʘʡʥʠʞʯʠʡ ʧʦʢʘʟʥʠʢ ʩʧʦʩʪʝʨʽʛʘʚʩʷ 
ʧʨʠ ʜʦʜʘʚʘʥʥʽ ʜʦ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʛʣʽʮʠʥʫ (ʪʘʙʣ. 3).  

ʊʘʙʣʠʮʷ 3 
ɺʧʣʠʚ ʥʽʪʨʦʛʝʥʦʚʤʽʩʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʄʉ ʥʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʦʨʬʦʛʝʥʝʪʠʯʥʠʭ ʨʝʘʢʮʽʡ ʢʘʣʫʩʥʦʾ ʢʫʣʴʪʫʨʠ ʤôʷʢʦʾ ʧʰʝʥʠʮʽ 

ʇʦʞʠʚʥʝ ʩʝʨʝʜʦʚʠʱʝ ʂʦʣʝʦʧʪʝʣʽʚ, 
ʰʪ./ʢʘʣʫʩ 

ʂʦʨʽʥʮʽʚ, 
ʰʪ./ʢʘʣʫʩ  ʥʽʪʨʦʛʝʥ ʫ ʚʠʛʣʷʜʽ 

ʄʉ ʂ - 0,9Ñ0,04 1,8Ñ0,07 

ʄʉ 1 150 ʤʛ/ʣ ʛʣʶʪʘʤʽʥʫ 1,3Ñ0,07 3,4Ñ0,17 

ʄʉ 2 150 ʤʛ/ʣ ʘʩʧʘʨʘʛʽʥʫ 1,0Ñ0,03 2,2Ñ0,09 

ʄʉ 3 150 ʤʛ/ʣ ʛʣʽʮʠʥʫ 0,7Ñ0,01 0,9Ñ0,01 

ʄʉ 4 150 ʤʛ/ʣ AgNO3 1,1Ñ0,05 2,4Ñ0,12 

ɸʩʧʘʨʘʛʽʥ ʪʘ ʛʣʶʪʘʤʽʥ ʻ ʘʤʽʜʘʤʠ ʪʘ ʤʘʶʪʴ ʫ ʩʢʣʘʜʽ ʤʘʢʨʦʤʦʣʝʢʫʣʠ ʜʚʽ 
ʘʤʽʥʦʛʨʫʧʠ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʛʣʽʮʠʥʫ ï ʘʤʽʥʦʢʠʩʣʦʪʠ, ʷʢʘ ʤʽʩʪʠʪʴ ʪʽʣʴʢʠ ʦʜʥʫ 
ʘʤʽʥʦʛʨʫʧʫ. ʄʦʞʣʠʚʦ ʩʘʤʝ ʮʝ ʧʦʷʩʥʶʻ ʚʽʜʤʽʥʥʦʩʪʽ ʨʦʩʪʦʚʦʾ ʨʝʘʢʮʽʾ  ʢʘʣʫʩʽʚ ï 
ʩʪʠʤʫʣʶʚʘʥʥʷ/ʽʥʛʽʙʫʚʘʥʥʷ ʟʘ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʾʭ ʥʘ ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʧʦʞʠʚʥʠʭ 
ʩʝʨʝʜʦʚʠʱʘʭ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʭʦʜʽ ʧʨʦʚʝʜʝʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ 
ʜʦʜʘʚʘʥʥʷ ʚ ʧʦʞʠʚʥʝ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʧʰʝʥʠʮʽ ʤôʷʢʦʾ 
ʩʦʨʪʫ ɸʣʴʷʥʩ ʚ ʢʫʣʴʪʫʨʽ in vitro ʷʢ ʜʦʜʘʪʢʦʚʝ ʜʞʝʨʝʣʦ ʥʽʪʨʦʛʝʥʫ ʩʘʤʝ 
ʘʤʽʜʽʚ ʛʣʶʪʘʤʽʥʫ ʪʘ ʘʩʧʘʨʘʛʽʥʫ, ʘ ʪʘʢʦʞ ʥʝʦʨʛʘʥʽʯʥʦʛʦ ʘʟʦʪʫ ʫ ʚʠʛʣʷʜʽ 
AgNO3 ʚ ʢʦʥʮʝʥʪʨʘʮʽʾ 150 ʤʛ/ʣ ʩʪʠʤʫʣʶʚʘʣʦ ʧʨʦʮʝʩʠ ʢʘʣʫʩʦʛʝʥʝʟʫ ʪʘ 
ʤʦʨʬʦʛʝʥʝʟʫ in vitro. 
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ɺʀɺʏɽʅʅʗ ɼɯɰ ʉʊʀʄʋʃʗʊʆʈɯɺ ʈʆʉʊʋ ʉʊʈɽʇʊʆʄɯʎɽʊʅʆɻʆ 
ʇʆʍʆɼɾɽʅʅʗ ʅɸ ʈʆɿɺʀʊʆʂ ɺɽʈʄɯʂʋʃʔʊʋʈʀ EISENIA FOETIDA 

ɿʫʙʘʨʝʚʘ ɯ.ʄ.1, ʄʽʪʽʥʘ ʅ.ɹ.1,2 
1ɼʥʽʧʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥ̔ ʆ. ɻʦʥʯʘʨʘ, 
2ʋʢʨʘʾʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʭʽʤʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʏʝʨʚʦʥʠʡ ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʡ ʯʝʨʚôʷʢ ī Eisenia foetida ʚʚʘʞʘʻʪʴʩʷ ʚʘʞʣʠʚʠʤ 
ʧʨʦʤʠʩʣʦʚʠʤ ʧʨʦʜʫʮʝʥʪʦʤ ʩʫʯʘʩʥʦʾ ʙʽʦʪʝʭʥʦʣʦʛʽʾ. ʅʘ ʦʩʥʦʚʽ ʙʽʦʤʘʩʠ ʪʘ 
ʧʨʦʜʫʢʪʽʚ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ (ʤʝʪʘʙʦʣʽʪʽʚ) ʜʘʥʦʛʦ ʦʨʛʘʥʽʟʤʫ ʦʪʨʠʤʫʶʪʴ ʮʽʥʥʽ 
ʧʨʝʧʘʨʘʪʠ ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ʊʘʢ, ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʩʧʦʩʽʙ ʦʜʝʨʞʘʥʥʷ 
ʧʨʝʧʘʨʘʪʽʚ ʧʝʧʪʠʜʽʚ ʽ ʥʫʢʣʝʾʥʦʚʠʭ ʢʠʩʣʦʪ ʟ ʢʦʤʧʦʩʪʥʦʛʦ ʯʝʨʚôʷʢʘ ʜʣʷ ʣʽʢʫʚʘʥʥʷ 
ʨʘʢʫ, ʪʨʠʧʘʥʦʩʦʤʥʠʭ ʽʥʬʝʢʮʽʡ, ʤʽʢʨʦʙʥʠʭ ʽʥʬʝʢʮʽʡ, ʘ ʪʘʢʦʞ ʟʘʭʚʦʨʶʚʘʥʴ 
ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʽ ʟʘʧʘʣʝʥʴ ʨʽʟʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʨʘʥ [1]. ɿ ʝʢʩʪʨʘʢʪʽʚ ʢʫʣʴʪʫʨʠ  
E. foetida ʦʪʨʠʤʘʥʦ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʡ ʧʨʝʧʘʨʘʪ ʜʣʷ ʦʙʨʦʙʢʠ ʨʘʥ, ʱʦ ʜʦʚʛʦ ʥʝ 
ʟʘʛʦʶʶʪʴʩʷ. ʇʝʨʝʚʘʛʘ ʜʘʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʽʥ ʥʝ ʚʠʢʣʠʢʘʻ 
ʘʣʝʨʛʽʯʥʠʭ ʨʝʘʢʮʽʡ. ʈʦʟʨʦʙʣʝʥʦ ʪʘʢʦʞ ʝʥʪʝʨʘʣʴʥʠʡ ʧʨʝʧʘʨʘʪ ʥʘ ʦʩʥʦʚʽ 
ʝʢʩʪʨʘʢʪʫ ʙʽʦʤʘʩʠ ʢʫʣʴʪʫʨʠ E. foetida, ʷʢʠʡ ʚʠʧʫʩʢʘʶʪʴ ʫ ʚʠʛʣʷʜʽ ʪʘʙʣʝʪʦʢ ʧʽʜ 
ʥʘʟʚʦʶ Ăɺʝʨʤʽʥò ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʽʥʬʽʢʦʚʘʥʠʭ ʨʘʥ [3]. ʅʘ ʦʩʥʦʚʽ ʙʽʦʤʘʩʠ ʯʝʨʚʘ  
E. foetida ʨʦʟʨʦʙʣʝʥʦ ʝʬʝʢʪʠʚʥʠʡ ʧʨʝʧʘʨʘʪ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʤʘʩʪʦʧʘʪʽʾ [1]. 
ɺʽʜʦʤʽ ʧʝʨʩʧʝʢʪʠʚʥʽ ʨʦʟʨʦʙʢʠ ʧʦ ʦʪʨʠʤʘʥʥʶ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʬʝʨʤʝʥʪʥʠʭ 
ʧʨʝʧʘʨʘʪʽʚ ʟ ʪʢʘʥʠʥ ʜʦʱʦʚʠʭ ʯʝʨʚôʷʢʽʚ. ɺʽʜʢʨʠʪʦ ʥʦʚʠʡ ʪʠʧ ʤʘʢʨʦʤʦʣʝʢʫʣ 
ʚʝʨʤʽʢʫʣʴʪʫʨʘʣʴʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʷʢʽ ʟʜʘʪʥʽ ʧʨʦʭʦʜʠʪʠ ʯʝʨʝʟ ʚʥʫʪʨʽʰʥʽ ʩʪʽʥʢʠ 
ʢʠʰʝʯʥʠʢʫ ʩʩʘʚʮʽʚ ʫ ʥʘʪʠʚʥʦʤʫ ʚʠʛʣʷʜʽ. ɺʽʜʢʨʠʪʪʷ ʟʘʙʝʟʧʝʯʠʪʴ ʤʦʞʣʠʚʽʩʪʴ 
ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʥʦʩʽʾʚ ʧʨʠ ʨʦʟʨʦʙʮʽ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ [3]. 
ɺʘʛʦʤʦʶ ʧʝʨʝʚʘʛʦʶ ɽ. foetida, ʷʢ ʧʦʪʝʥʮʽʡʥʦʛʦ ʧʨʦʜʫʮʝʥʪʘ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 
ʙʽʦʧʨʝʧʘʨʘʪʽʚ, ʧʝʨʝʜ ʽʥʰʠʤʠ ʚʠʜʘʤʠ ʜʦʱʦʚʠʭ ʯʝʨʚôʷʢʽʚ ʻ ʟʜʘʪʥʽʩʪʴ ʪʢʘʥʠʥʥʦʾ 
ʨʽʜʠʥʠ ʜʦ ʮʠʪʦʣʽʪʠʯʥʦʾ ʪʘ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʝʡ, ʷʢʽ ʥʘʧʨʘʚʣʝʥʽ ʥʘ 
ʟʥʠʱʝʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ ʧʘʪʦʛʝʥʽʚ, ʟʜʘʪʥʠʭ ʧʨʦʥʠʢʘʪʠ ʚ ʧʦʨʦʞʥʠʥʫ ʯʝʨʚôʷʢʘ ʟ 
ʜʦʚʢʽʣʣʷ. ʐʠʨʦʢʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ ʙʽʦʤʘʩʠ E. foetida, ʷʢ ʙʽʣʢʦʚʦʛʦ ʧʨʦʜʫʢʪʫ 
ʩʧʨʠʷʻ ʽ ʪʦʡ ʬʘʢʪ, ʱʦ ʧʨʦʜʫʢʪʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ (ʬʝʨʦʤʦʥʠ) ʜʘʥʦʛʦ ʦʨʛʘʥʽʟʤʫ 
ʥʝ ʤʘʶʪʴ ʨʽʟʢʦʛʦ ʥʝʧʨʠʻʤʥʦʛʦ ʟʘʧʘʭʫ, ʷʢ ʫ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʽʥʰʠʭ ʚʠʜʽʚ [1]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʢʪʫʘʣʴʥʠʤ ʻ ʥʝ ʪʽʣʴʢʠ ʚʠʨʦʱʫʚʘʥʥʷ ʚʝʨʤʽʢʫʣʴʪʫʨʠ  
E. foetida ʚ ʰʪʫʯʥʠʭ ʫʤʦʚʘʭ, ʘ ʜʦʮʽʣʴʥʠʤ ʚʚʘʞʘʻʪʴʩʷ ʽ ʧʦʰʫʢ ʩʧʦʩʦʙʽʚ 
ʩʪʠʤʫʣʷʮʽʾ ʨʦʟʚʠʪʢʫ ʯʝʨʚʦʥʦʛʦ ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚôʷʢʘ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʡʦʛʦ 
ʙʽʦʤʘʩʠ ʪʘ ʢʽʣʴʢʦʩʪʽ ʝʢʟʝʤʧʣʷʨʽʚ. ɺʽʜʦʤʦ, ʱʦ ʧʨʦʮʝʩ ʚʝʨʤʽʢʫʣʴʪʠʚʫʚʘʥʥʷ 
ʤʦʞʣʠʚʦ ʽʥʪʝʥʩʠʬʽʢʫʚʘʪʠ ʟʘʚʜʷʢʠ ʩʪʚʦʨʝʥʥʶ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʜʣʷ 
ʨʦʟʤʥʦʞʝʥʥʷ ʚʝʨʤʽʢʫʣʴʪʫʨʠ (ʩʪʫʧʽʥʴ ʧʦʜʨʽʙʥʝʥʥʷ  ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ, 
ʪʝʤʧʝʨʘʪʫʨʘ, ʚʦʣʦʛʽʩʪʴ, ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʩʫʙʩʪʨʘʪʫ, ʦʧʪʠʤʘʣʴʥʘ ʱʽʣʴʥʽʩʪʴ 
ʟʘʩʝʣʝʥʥʷ ʬʝʨʤʝʥʪʦʚʘʥʦʛʦ ʩʫʙʩʪʨʘʪʫ) [2]. ʇʨʦʮʝʩ ʬʝʨʤʝʥʪʘʮʽʾ ʩʫʙʩʪʨʘʪʫ 
ʤʦʞʣʠʚʦ ʩʪʠʤʫʣʶʚʘʪʠ  ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ çʄ-ʧʨʦʙʽʦʪʠʢè, 
ʜʦ ʩʢʣʘʜʫ ʷʢʦʛʦ ʚʭʦʜʷʪʴ ʙʽʬʽʜʦʙʘʢʪʝʨʽʾ, ʘʥʘʝʨʦʙʥʽ ʛʨʘʤʥʝʛʘʪʠʚʥʽ ʧʘʣʠʯʢʠ, 
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ʢʦʨʽʥʝʤʦʨʬʥʽ ʙʘʢʪʝʨʽʾ, ʧʨʝʜʩʪʘʚʥʠʢʠ ʨ. Acetobacter ʪʘ ʜʨʽʞʜʞʽ ʚ ʧʝʚʥʠʭ 
ʢʽʣʴʢʦʩʪʷʭ. ʇʦʪʝʥʮʽʡʥʠʤʠ ʧʨʦʜʫʮʝʥʪʘʤʠ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ï 
ʩʪʠʤʫʣʷʪʦʨʽʚ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ ʻ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ. 
ɹʽʦʧʨʝʧʘʨʘʪʠ, ʩʪʚʦʨʝʥʽ ʥʘ ʦʩʥʦʚʽ ʝʢʟʦ ï ʪʘ ʝʥʜʦʤʝʪʘʙʦʣʽʪʽʚ ʙʘʢʪʝʨʽʡ ʪʘ ʛʨʠʙʽʚ, 
ʟʜʘʪʥʽ ʧʦʣʽʧʰʫʚʘʪʠ ʨʽʩʪ ʪʘ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ, ʪʚʘʨʠʥ, ʛʨʠʙʽʚ ʪʘ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ 
[3]. ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʪʠʤʫʣʷʪʦʨʽʚ ʤʽʢʨʦʙʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʦ ʫ ʟʚôʷʟʢʫ 
ʽʟ ʩʧʨʦʱʝʥʥʷʤ ʾʭ ʦʪʨʠʤʘʥʥʷ, ʜʝʰʝʚʠʟʥʦʶ, ʚʠʩʦʢʠʤʠ ʜʝʪʦʢʩʠʢʘʮʽʡʥʠʤʠ 
ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʉʪʨʝʧʪʦʤʽʮʝʪʠ ʻ ʘʢʪʠʚʥʠʤʠ ʧʨʦʜʫʮʝʥʪʘʤʠ ʘʥʪʠʙʽʦʪʠʢʽʚ, ʬʝʨ-
ʤʝʥʪʽʚ, ʚʽʪʘʤʽʥʽʚ, ʘʤʽʥʦʢʠʩʣʦʪ, ʛʝʪʝʨʦʘʫʢʩʠʥʽʚ ʪʘ ʽʥʰʠʭ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ 
ʨʝʯʦʚʠʥ. ʊʦʤʫ ʚ ʜʘʥʽʡ ʨʦʙʦʪʽ ʜʣʷ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʨʦʟʚʠʪʢʫ ɽ. foetida ʟʘʧʨʦʧʦ-
ʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʠʤʫʣʷʪʦʨʽʚ ʨʦʩʪʫ ʩʪʨʝʧʪʦʤʽʮʝʪʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ.  

ʄʝʪʘ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʫ ʚʠʚʯʝʥʥʾ ʚʧʣʠʚʫ ʜʽʾ ʤʝʪʘʙʦʣʽʪʽʚ Streptomyces 
recifensis var. lyticus 2435 ʥʘ ʨʦʩʪʦʚʽ ʬʫʥʢʮʽʾ ʪʘ ʨʝʧʨʦʜʫʢʪʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 
ɽs̔ʝʧʽʘ foetida.  

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʩʬʦʨʤʦʚʘʥʽ ʢʦʥʪʨʦʣʴʥʽ ʪʘ ʜʦʩʣʽʜʥʽ 
ʛʨʫʧʠ ʯʝʨʚô̫ʢʽʚ. ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ ʦʪʨʠʤʫʚʘʣʘ ʧʽʜʢʦʨʤʢʫ ʫ ʚʠʛʣʷʜʽ ʧʦʧʝʨʝʜʥʴʦ 
ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʜʦ ʨʦʟʤʽʨʽʚ 200 ï 500 ʤʢʤ ʬʝʨʤʝʥʪʦʚʘʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʥʘ 
ʦʩʥʦʚʽ ʩʦʥʷʰʥʠʢʦʚʦʛʦ ʣʫʰʧʽʥʥʷ, ʘ ʚ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧʘʭ ʜʦ ʦʩʥʦʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ 
ʜʦʜʘʚʘʣʠ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʩʪʠʤʫʣʷʪʦʨʠ ʨʦʩʪʫ (ʩʫʧʝʨʥʘʪʘʥʪ ʢʫʣʴʪʫʨʘʣʴʥʦʾ 
ʨʽʜʠʥʠ, ʚʦʣʦʛʘ ʙʽʦʤʘʩʘ St. recifensis var. lyticus 2435, ʬʝʨʤʝʥʪʥʠʡ ʧʨʝʧʘʨʘʪ 
çʃʽʟʦʨʝʮʠʬʽʥè ʤʘʨʢʠ ɻ3ʍ ʚʽʪʯʠʟʥʷʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ (ɺʆ çɽʥʟʠʤè, ʤ. ʃʘʜʠʞʠʥ 
ɺʽʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ). ʉʪʠʤʫʣʷʪʦʨʠ ʚʥʦʩʠʣʠ ʚ ʢʦʥʮʝʥʪʨʘʮʽʾ 0,5 % ʪʘ 1 % ʫ 
ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 1:15 ʥʘ ʩʫʭʫ ʨʝʯʦʚʠʥʫ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʪʨʠʚʘʣʽʩʪʴ ʽʥʢʫʙʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʢʦʢʦʥʽʚ ʫ ʜʦʩʣʽʜʞʫʚʘʥʽʡ 
ʧʦʧʫʣʷʮʽʾ ʚʘʨʽʶʚʘʣʘ ʚʽʜ 21 ʜʦ 56 ʜʦʙʠ. ʄʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʢʦʢʦʥʽʚ ʚ 
ʩʫʙʩʪʨʘʪʘʭ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʚʠʷʚʣʝʥʘ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʩʠʨʦʾ ʙʽʦʤʘʩʠ ʩʪʨʝʧʪʦʤʽʮʝʪʘ 
ʚ ʢʽʣʴʢʦʩʪʽ 0,5 % (20 ʢʦʢʦʥʽʚ) ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʜʦʩʣʽʜʥʦʛʦ ʧʝʨʽʦʜʫ, ʱʦ 
ʧʝʨʝʚʠʱʫʻ ʢʦʥʪʨʦʣʴʥʽ ʟʥʘʯʝʥʥʷ ʚ ʜʚʘ ʨʘʟʠ. ʈʝʟʫʣʴʪʘʪʠ ʱʦʜʦ ʟʤʽʥʠ 
ʯʠʩʝʣʴʥʦʩʪʽ ʚʝʨʤʽʢʫʣʴʪʫʨʠ (ʢʽʣʴʢʽʩʪʴ ʜʦʨʦʩʣʠʭ ʦʩʦʙʠʥ) ʚ ʧʨʠʩʫʪʥʦʩʪʽ 
ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʪʠʤʫʣʷʪʦʨʽʚ ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʦʟʠʪʠʚʥʫ ʜʽʶ ʚʩʽʭ ʚʘʨʽʘʥʪʽʚ 
ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʩʪʠʤʫʣʷʪʦʨʽʚ. ɸʣʝ ʩʪʠʤʫʣʶʶʯʘ ʜʽʷ ʪʘ ʪʝʨʤʽʥ ʜʽʾ 
ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʨʽʟʥʠʡ. ʊʘʢ, ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʩʪʠʤʫʣʷʪʦʨʦʤ 
ʩʝʨʝʜ ʜʦʩʣʽʜʞʝʥʠʭ ʚʠʷʚʠʣʘʩʴ ʚʦʣʦʛʘ ʙʽʦʤʘʩʘ ʩʪʨʝʧʪʦʤʽʮʝʪʘ, ʚʟʷʪʘ ʚ ʢʽʣʴʢʦʩʪʽ 
0,5 % ʷʢ ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʢʦʢʦʥʽʚ, ʪʘʢ ʽ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʦʩʦʙʠʥ ʚ 
ʧʦʧʫʣʷʮʽʾ E. foetida. ɽʬʝʢʪʠʚʥʽʩʪʴ ʜʘʥʦʛʦ ʩʪʠʤʫʣʷʪʦʨʘ ʧʦʷʩʥʶʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ 
ʩʫʢʫʧʥʦʩʪʽ ʧʝʚʥʠʭ ʩʪʠʤʫʣʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʢʣʽʪʠʥʘʭ ʘʢʪʠʥʦʤʽʮʝʪʽʚ, ʪʘʢʦʞ 
ʤʽʢʨʦʙʥʘ ʙʽʦʤʘʩʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʯʝʨʚôʷʢʘʤʠ ʚ ʷʢʦʩʪʽ ʜʦʜʘʪʢʦʚʦʛʦ ʜʞʝʨʝʣʘ 
ʞʠʚʣʝʥʥʷ, ʱʦ ʩʧʨʠʷʣʦ ʟʘʛʘʣʴʥʦʤʫ ʨʦʟʚʠʪʢʫ ʚʝʨʤʽʢʫʣʴʪʫʨʠ.  
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CREATION OF A CELL MODEL FOR STUDYING  
EPIGENETIC CHANGES UNDER STRESS 

Ismayilova G.I., Garagozov T.H. 
Institute of Molecular Biology and Biotechnology, Azerbaijan National Academy  

of Sciences, Baku, Azerbaijan 

Epigenetic is one of the most important topics in the field of plant genetics. It is 
a promising aspect to impart plant stress in different plant species. Many scientific 
studies have been supporting the development of plant genetics. Plants produced 
vegetatively in tissue culture may differ from the plants from which they have been 
derived. Two major classes of off-types occur: genetic ones and epigenetic ones. [1] 
Genetic changes are known to be the traits preserved or inherited as a result of 
mutation, which are manifested genotipically or phenotipically in each generation. 
However, there are recent reports on  non-inherited traits or the facts that the 
appeared traits do not cause any changes in genome. The new research area 
studying these processes is epigenetics. It is known that epigenetic changes allow 
adapting to the fast-changing environment, and they are of great importance for the 
natural selection and other evolutionary processes. Although the plant renewal 
ability from in vitro cultures of cells, tissues or organs had been known for a long 
time, the transformation of a somatic cell to a plant was a great issue for 25 years. 
All of the major epigenetic mechanisms known to occur in eukaryotes are used by 
plants, with the responsible pathways elaborated to a degree that is unsurpassed in 
other taxa. DNA methylation occurs in CG, CHG and CHH sequence context in 
plant genomes, in patterns that reflect a balance between enzyme activities that 
install, maintain, or remove methylation.[2] 

In vito plant cell and tissue culture techniques are the basis of many 
micropropagation and breeding programs for scientific research. Plant tissue culture 
involves organogenesis and embryogenesis, and the outcome depends on the 
different conditions to which the tissue is exposed. Plant tissue culture is a stressful 
environment ï high relative humidity, low light availability, low ventilation rate and 
high concentrations of plant growth regulators ï for plants that need to 
rapidlyghange their molecular regulation in order to respond fast and efficiently 
during cell division and growth. [3] 

For this purpose, the idea of looking at the plant cell culture from the beginning 
is of great interest. Because the culture itself is a stress factor for the plant, and 
changes are necessary. The first changes of this time is called somaclonal 
variability[4]. However, here is the creation of the cell culture model from the 
selected target plant. We conducted these studies on several varieties of wheat 
flour. Approximately one week after cultivation, differensiation processes were 
initiated in the cells at 2.4-D cells, and the cells were divided and multiplied. This 
stage is called the initial or I Passage. Each passage takes 28-30 days and is 
subcultured the next time. The goal is to develop a cell model in the field of callus 
cultures and to carry out researches in the future by creating a cell model. In spite of 
the extensive epigenetic investigations performed in the world, epigenetic changes 
at the level of tissue culture under in vitro conditions have been studied in 
Azerbaijan for the first time.  Wheat was chosen as the study object because of the 
great demand for this plant and its convenience for the research. Local and Vforeign 
wheat genotypes (durum and bread) were chosen. 
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As can be seen from the figure, callus 
formation in some wheat varieties is fast and good (a), 
and some have gone weak (b).   

Of course, at this point the stressful environment 
affected the callus. Subculturing processes are 
repeated in the next passages. Each time the 
developmental indications differ depending on the 
genotype. The received callus cells will be used to 
maintain the next target and cell model. Callus cells 
selected in the next stage of subculturing were used to 
obtain plant regenerants. In this case, giving both 
hormone and light is another stress affliction. After all 
these stressful effects, the 
regenerant samples taken 
from the initial plant 
specimens for the study of 
epigenetic researches will 

be compared. Degree of callus formation and 
morphogenetic ability of these plants were 

evaluated. The primary stage of callus formation and 
the following processes were registered in the initial 
explants cultivated in the Murashige-Skoog 
[5] nutritional medium. Subcultivation of the callus 
culture is necessary to prevent the deficiency of 
nutritional compounds. Plants differ in their callus 
formation ability and morphogene areas. These indices 
are especially low in foreign wheat varieties. The main issues are the increase in the 
callus mass and proliferation intensity during choosing callus mass having 
morphogenic areas. In this way, the plant regenerator is shown. It has been 
discovered that some wheat varieties are regenerating, high in ability to respond 
stress, and some in weakness. 

References: 
1. Brettell RIS, Dennis ES (1991) Reactivation of a silent Ac following tissue culture is 

associated with heritable alterations in its methylation pattern. Mol Gen Genet 229:365-
372. 

2. Craig S.Pikaard and Ortrun Mittelsten Scheid (2018)- Epigenetic regulation in Plants.-1.  
3. Gustavo Rivera Solis and Rosa Us-Camas (2014)- In vitro culture: an epigenetic 

challange for plants. Plant cell Tiss Organ Cult, DOI 10.1007/s 11240-014-0482-8-2. 
4. Miguel C, Marum L (2011) An epigenetic view of plant cells cultured in vitro: somaclonal 

variation and beyond. J Exp Bot 62(11): 3713-3725.       
5. Murashige T., Skoog F. A revised medium for rapid growth and bicassays with tobacco 

tissue cultures // Physiol. Plant. ï 1962. ï 15. ïpp. 473ï497. 

 
  



95 

ɻɽʅɽʊʀʏʅʀʁ ʇʆʃɯʄʆʈʌɯɿʄ ɿɸɹɸʈɺʃɽʅʅʗ ʉɺɯʁʉʔʂʀʍ ʊɺɸʈʀʅ 
ʄ. ɿɸʇʆʈɯɾɾʗ 

ʂʦʚʘʣʴ ɺ.ʄ., ɺʦʡʪʦʚʠʯ ʆ.ʄ. 
ɿʘʧʦʨʽʟʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʂʽʰʢʘ ʜʦʤʘʰʥʷ (Felis catus, Linnaeus, 1758) ï ʥʘʡʜʨʽʙʥʽʰʠʡ ʧʨʝʜʩʪʘʚʥʠʢ 
ʭʠʞʠʭ ʩʩʘʚʮʽʚ ʩʽʤʝʡʩʪʚʘ ʢʦʪʷʯʠʭ (Felidae), ʷʢʠʡ ʯʘʩʪʦ ʩʪʘʻ ʦʙ'ʻʢʪʦʤ ʥʘʫʢʦʚʦʛʦ 
ʜʦʩʣʽʜʞʝʥʥʷ. ʂʦʪʷʯʽ ʧʦʧʫʣʷʮʽʾ ʻ ʧʦʧʫʣʷʮʽʷʤʠ ʥʘʩʧʨʘʚʜʽ, ʽ ʪʦʤʫ ʙʘʛʘʪʦ ʟʘʚʜʘʥʴ 
ʧʦʧʫʣʷʮʽʡʥʦʾ ʛʝʥʝʪʠʢʠ ï ʨʦʣʴ ʛʝʥʝʪʠʯʥʦʛʦ ʜʨʝʡʬʫ, ʰʪʫʯʥʦʛʦ ʽ ʧʨʠʨʦʜʥʦʛʦ 
ʜʦʙʦʨʫ, ʤʫʪʘʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʽ ʤʽʛʨʘʮʽʡ ʚ ʟʤʽʥʽ ʯʘʩʪʦʪ ʛʝʥʽʚ ʚ ʯʘʩʽ ʽ ʧʨʦʩʪʦʨʽ 
ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʨʽʰʝʥʽ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʢʦʪʷʯʠʭ ʧʦʧʫʣʷʮʽʡ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʧʫʣʷʮʽʡ ʢʦʪʽʚ ʤʦʞʫʪʴ ʩʣʫʛʫʚʘʪʠ ʤʦʜʝʣʷʤʠ ʜʣʷ ʚʠʚʯʝʥʥʷ 
ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʬʦʨʤʫʚʘʥʥʷ ʛʝʥʝʪʠʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʧʦʧʫʣʷʮʽʡ ʪʘ ʦʮʽʥʢʠ ʚʧʣʠʚʫ 
ʥʘ ʥʝʾ ʰʪʫʯʥʦʛʦ (ʣʶʜʩʴʢʦʛʦ) ʬʘʢʪʦʨʘ. 

ʄʝʪʘ ʜʘʥʦʾ ʨʦʙʦʪʠ ï ʜʦʩʣʽʜʠʪʠ ʛʝʥʝʪʠʯʥʠʡ ʧʦʣʽʤʦʨʬʽʟʤ ʟʘʙʘʨʚʣʝʥʥʷ 
ʩʚʽʡʩʴʢʠʭ ʪʚʘʨʠʥ ʚ ʫʨʙʘʥʽʩʪʠʯʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʽʩʥʫʚʘʥʥʷ ʥʘ ʧʨʠʢʣʘʜʽ ʜʚʦʨʦʚʠʭ 
ʢʦʪʽʚ ʤ. ɿʘʧʦʨʽʞʞʷ. 

ɿʘʙʘʨʚʣʝʥʥʷ ʰʝʨʩʪʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʧʫ ʧʽʛʤʝʥʪʫ, ʬʦʨʤʠ ʧʽʛʤʝʥʪʥʠʭ ʛʨʘʥʫʣ 
ʽ ʨʦʟʧʦʜʽʣʫ ʾʭ ʧʦ ʚʦʣʦʩʫ. ʆʩʥʦʚʥʠʭ ʢʦʣʴʦʨʽʚ, ʥʘ ʷʢʠʭ ʧʦʙʫʜʦʚʘʥʘ ʫʩʷ ʧʘʣʽʪʨʘ, 
ʥʝʙʘʛʘʪʦ: ʯʦʨʥʠʡ, ʙʣʘʢʠʪʥʠʡ, ʢʦʨʠʯʥʝʚʠʡ, ʢʦʨʠʯʥʠʡ, ʣʽʣʦʚʠʡ, ʰʦʢʦʣʘʜʥʠʡ, 
ʙʝʞʝʚʠʡ, ʯʝʨʚʦʥʠʡ, ʢʨʝʤʦʚʠʡ, ʞʦʚʪʠʡ. ɿʚʠʯʘʡʥʦ, ʻ ʱʝ ʽ ʙʽʣʠʡ, ʘʣʝ ʚʥʘʩʣʽʜʦʢ 
ʪʦʛʦ, ʱʦ ʚʽʥ ʻ ʥʝ ʢʦʣʴʦʨʦʤ, ʘ ʷʢ ʨʘʟ ʥʘʚʧʘʢʠ ï ʡʦʛʦ ʚʽʜʩʫʪʥʽʩʪʶ, ʟʘʙʘʨʚʣʝʥʥʷʤ 
ʚʽʥ ʥʘʟʠʚʘʻʪʴʩʷ ʩʠʤʚʦʣʽʯʥʦ [1]. 

ɿʘ ʟʘʙʘʨʚʣʝʥʥʷ  ʰʝʨʩʪʽ ʢʽʰʢʠ ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʢʦʤʧʣʝʢʩ ʛʝʥʽʚ. ʎʽ ʛʝʥʠ 
ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʯʦʪʠʨʠ ʦʩʥʦʚʥʽ ʛʨʫʧʠ: ʜʦ ʧʝʨʰʦʾ ʚʽʜʥʦʩʷʪʴʩʷ ʛʝʥʠ, ʱʦ 
ʚʠʟʥʘʯʘʶʪʴ ʢʦʣʽʨ ʰʝʨʩʪʽ, ʜʦ ʜʨʫʛʦʾ ï ʪʽ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 
ʚʠʨʘʞʝʥʥʷ ʢʦʣʴʦʨʫ, ʜʦ ʪʨʝʪʴʦʾ ï ʪʽ, ʷʢʽ ʚʽʜʟʥʘʯʘʶʪʴ ʩʪʫʧʽʥʴ ʟʘʙʘʨʚʣʝʥʥʷ, ʚʽʜ 
ʯʝʪʚʝʨʪʠʭ ʟʘʣʝʞʠʪʴ ʨʦʟʪʘʰʫʚʘʥʥʷ ʤʘʣʶʥʢʘ ʘʙʦ ʡʦʛʦ ʚʽʜʩʫʪʥʽʩʪʴ.  

ʅʘʤʠ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʧʦʧʫʣʷʮʽʾ  ʜʚʦʨʦʚʠʭ ʢʦʪʽʚ ɿʘʧʦʨʽʞʞʷ ʥʘ 
ʧʨʠʢʣʘʜʽ ʚʠʙʽʨʢʠ ʟ 188 ʜʦʨʦʩʣʠʭ ʦʩʦʙʠʥʠ Felis catus. ɹʫʣʠ ʨʦʟʨʘʭʦʚʘʥʽ ʯʘʩʪʦʪʠ 
ʟʫʩʪʨʽʯʘʻʤʦʩʪʽ ʘʣʝʣʽʚ ʟʯʝʧʣʝʥʠʭ ʟʽ ʩʪʘʪʪʶ ʛʝʥʫ ʆ (ʨʫʜʝ ʟʘʙʘʨʚʣʝʥʥʷ), ʘ ʪʘʢʦʞ 
ʰʝʩʪʠ ʘʫʪʦʩʦʤʥʠʭ ʛʝʥʽʚ: Agouti (ʨʦʟʧʦʜʽʣ ʧʽʛʤʝʥʪʽʚ ʧʦ ʜʦʚʞʠʥʽ ʚʦʣʦʩʘ ʽ ʪʽʣʫ 
ʢʽʰʢʠ) ï ʨʝʮʝʩʠʚʥʠʡ ʘʣʝʣʴ ʘ (ʯʦʨʥʝ ʟʘʙʘʨʚʣʝʥʥʷ), Dilute (ʧʽʛʤʝʥʪʘʮʽʷ ʧʦʚʥʦʾ 
ʽʥʪʝʥʩʠʚʥʦʩʪʽ) ï ʨʝʮʝʩʠʚʥʠʡ ʘʣʝʣʴ d (ʦʩʥʦʚʥʝ ʟʘʙʘʨʚʣʝʥʥʷ ʦʩʣʘʙʣʝʥʝ), Long 
hair (ʜʦʚʛʘ ʰʝʨʩʪʴ) ï ʨʝʮʝʩʠʚʥʠʡ ʘʣʝʣʴ l,  Piebald spotting (ʩʫʮʽʣʴʥʝ 
ʟʘʙʘʨʚʣʝʥʥʷ ʙʝʟ ʙʽʣʠʭ ʧʣʷʤ) ï ʜʦʤʽʥʘʥʪʥʠʡ ʘʣʝʣʴ S (ʥʘʷʚʥʽʩʪʴ ʙʽʣʦʾ 
ʧʣʷʤʠʩʪʦʩʪʽ), White ï ʜʦʤʽʥʘʥʪʥʠʡ ʘʣʝʣʴ W (ʯʠʩʪʦ-ʙʽʣʝ ʟʘʙʘʨʚʣʝʥʥʷ ʰʝʨʩʪʽ, 
ʱʦ ʚʠʥʠʢʘʻ ʚʥʘʩʣʽʜʦʢ ʧʨʠʧʠʥʝʥʥʷ ʩʠʥʪʝʟʫ ʧʽʛʤʝʥʪʫ), Tabby (ʨʽʟʥʦʤʘʥʽʪʥʽ 
ʤʘʣʶʥʢʠ, ʪʠʧʦʚʽ ʜʣʷ ʜʠʢʠʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʫ Felis) ï ʨʝʮʝʩʠʚʥʠʡ ʘʣʝʣʴ tb 
(ʩʤʫʛʘʩʪʝ ʟʘʙʘʨʚʣʝʥʥʷ). ɺʩʽ ʜʘʥʽ ʘʣʝʣʽ, ʟʘ ʚʠʥʷʪʢʦʤ ʘʣʝʣʷ l, ʚʧʣʠʚʘʶʪʴ ʥʘ 
ʟʘʙʘʨʚʣʝʥʥʷ ʰʝʨʩʪʽ ʽ ʭʘʨʘʢʪʝʨ ʡʦʛʦ ʨʦʟʧʦʜʽʣʫ. ɸʣʝʣʴ l ʚ ʛʦʤʦʟʠʛʦʪʽ ʚʠʟʥʘʯʘʻ 
ʜʦʚʛʫ ʰʝʨʩʪʴ [2]. 

ʈʦʟʨʘʭʫʥʦʢ ʯʘʩʪʦʪ ʘʣʝʣʽʚ ʧʨʦʚʦʜʠʚʩʷ ʥʘ ʦʩʥʦʚʽ ʟʘʢʦʥʫ ʍʘʨʜʽ-ɺʘʡʥʙʝʨʛʘ. 
ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʯʘʩʪʦʪ ʘʣʝʣʽʚ ʙʫʣʦ ʟʛʨʫʧʦʚʘʥʦ ʪʘ ʚʩʪʘʥʦʚʣʝʥʦ ʧʝʨʝʚʘʞʘʶʯʽ 
ʛʝʥʦʪʠʧʠ (ʧʦ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʩʫʙʧʦʧʫʣʷʮʽʷʭ) (ʊʘʙʣ. 1). 
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ʊʘʙʣʠʮʷ 1 
ʇʦʨʽʚʥʷʥʥʷ ʧʝʨʝʚʘʞʘʶʯʠʭ ʛʝʥʦʪʠʧʽʚ ʧʦ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʩʫʙʧʦʧʫʣʷʮʽʷʭ ʤ. 

ɿʘʧʦʨʽʞʞʷ ʟʘ 2017-2018 ʨʦʢʠ 

ʈʘʡʦʥ ʤʽʩʪʘ ʈʽʢ ɻʝʥʦʪʠʧ ʌʝʥʦʪʠʧ 

1 2 3 4 

ɺʦʟʥʝʩʝʥʽʚʩʴʢʠ
ʡ ʨʘʡʦʥ 

2017 
A_D_L_ʍoʍoS_T_

ww 

ʉʤʫʛʘʩʪʠʡ ʢʽʪ ʟ ʧʽʛʤʝʥʪʘʮʽʻʶ 
ʰʝʨʩʪʽ  ʧʦʚʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ,  
ʢʦʨʦʪʢʦʶ ʰʝʨʩʪʶ, ʥʝ ʨʫʜʠʡ, 
ʟ ʙʽʣʠʤʠ ʧʣʷʤʘʤʠ, ʪʠʛʨʦʚʠʤ 
ʤʘʣʶʥʢʦʤ ʥʘ ʰʝʨʩʪʽ, ʥʝ 
ʙʽʣʠʡ 

2018 
A_D_L_ʍoʍossT_

ww 

ʉʤʫʛʘʩʪʠʡ ʢʽʪ ʟ ʧʽʛʤʝʥʪʘʮʽʻʶ 
ʰʝʨʩʪʽ  ʧʦʚʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ,  
ʢʦʨʦʪʢʦʶ ʰʝʨʩʪʶ, ʥʝ ʨʫʜʠʡ, 
ʙʝʟ ʙʽʣʠʭ ʧʣʷʤ, ʪʠʛʨʦʚʠʤ 
ʤʘʣʶʥʢʦʤ ʥʘ ʰʝʨʩʪʽ, ʥʝ 
ʙʽʣʠʡ 

ʍʦʨʪʠʮʴʢʠʡ 
ʨʘʡʦʥ 

2017 aaD_L_ʍoʍoS_ww 
ʏʦʨʥʠʡ ʢʽʪ ʟ ʧʽʛʤʝʥʪʘʮʽʻʶ 
ʰʝʨʩʪʽ  ʧʦʚʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ,  
ʢʦʨʦʪʢʦʶ ʰʝʨʩʪʶ, ʟ ʙʽʣʠʤʠ 
ʧʣʷʤʘʤʠ. 

2018 aaD_L_ʍoʍoS_ww 

ʂʦʤʫʥʘʨʩʴʢʠʡ 
ʨʘʡʦʥ 

2017 aaD_L_ʍoʍossww 

ʏʦʨʥʠʡ ʢʽʪ ʟ ʧʽʛʤʝʥʪʘʮʽʻʶ 
ʰʝʨʩʪʽ  ʧʦʚʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ,  
ʢʦʨʦʪʢʦʶ ʰʝʨʩʪʶ, ʙʝʟ ʧʣʷʤ 
ʽʥʰʦʛʦ ʢʦʣʴʦʨʫ. 

2018 aaD_L_ʍoʍoS_ww 

ʏʦʨʥʠʡ ʢʽʪ ʟ ʧʽʛʤʝʥʪʘʮʽʻʶ 
ʰʝʨʩʪʽ  ʧʦʚʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ,  
ʢʦʨʦʪʢʦʶ ʰʝʨʩʪʶ, ʟ ʙʽʣʠʤʠ 
ʧʣʷʤʘʤʠ. 

ʆʣʝʢʩʘʥʜʨʽʚʩʴʢ
ʠʡ ʨʘʡʦʥ 

2017 aaD_L_XO_S_ww 

ʂʽʰʢʘ çʯʝʨʝʧʘʭʦʚʦʛʦè 
ʟʘʙʘʨʚʣʝʥʥʷ, ʟ ʧʽʛʤʝʥʪʘʮʽʻʶ 
ʰʝʨʩʪʽ  ʧʦʚʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ,  
ʢʦʨʦʪʢʦʶ ʰʝʨʩʪʶ, ʟ ʙʽʣʠʤʠ 
ʧʣʷʤʘʤʠ. 

2018 aaD_L_ʍoʍoS_ww 

ʏʦʨʥʠʡ ʢʽʪ ʟ ʧʽʛʤʝʥʪʘʮʽʻʶ 
ʰʝʨʩʪʽ  ʧʦʚʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ, 
ʢʦʨʦʪʢʦʶ ʰʝʨʩʪʶ, ʟ ʙʽʣʠʤʠ 
ʧʣʷʤʘʤʠ. 

ɼʥʽʧʨʦʚʩʴʢʠʡ 
ʨʘʡʦʥ 

2017 
A_D_L_XoXossT_w

w 
ʉʤʫʛʘʩʪʠʡ ʢʽʪ ʟ ʧʽʛʤʝʥʪʘʮʽʻʶ 
ʰʝʨʩʪʽ  ʧʦʚʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ,  
ʢʦʨʦʪʢʦʶ ʰʝʨʩʪʶ, ʥʝ ʨʫʜʠʡ, 
ʙʝʟ ʙʽʣʠʭ ʧʣʷʤ, ʟ ʪʠʛʨʦʚʠʤ 
ʤʘʣʶʥʢʦʤ ʥʘ ʰʝʨʩʪʽ, ʥʝ 
ʙʽʣʠʡ. 

2018 
A_D_L_ʍoʍossT_w

w 

 
ɿʘʛʘʣʦʤ, ʥʘʡʯʘʩʪʽʰʝ ʚʠʟʥʘʯʝʥʠʡ ʛʝʥʦʪʠʧ ʚʽʜʧʦʚʽʜʘʻ ʦʩʦʙʠʥʘʤ ʟ ʪʝʤʥʠʤ 

ʟʘʙʘʨʚʣʝʥʥʷʤ ï ʪʘʙʙʽ (ʟʽ ʩʤʫʛʘʩʪʠʤ ʤʘʣʶʥʢʦʤ) ʘʙʦ ʯʦʨʥʠʤ, ʽʥʦʜʽ ʟ ʥʘʷʚʥʽʩʪʶ 
ʙʽʣʠʭ ʧʣʷʤ. ɺʠʡʥʷʪʢʦʤ ʟ ʮʴʦʛʦ ʻ çʛʝʥʝʪʠʯʥʠʡ ʧʦʨʪʨʝʪè ʢʦʪʘ ʆʣʝʢʩʘʥʜʨʽʚʩʴʢʦʛʦ 
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ʨʘʡʦʥʫ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʦʩʦʙʠʥʘʤ ʟ ʨʽʜʢʽʩʥʠʤ ʜʦʤʽʥʘʥʪʥʠʤ ʘʣʝʣʝʤ ʍʆ, ʱʦ 
ʟʘʙʝʟʧʝʯʫʻ ʧʦʷʚʫ ʨʫʜʠʭ ʢʦʪʽʚ, ʘʙʦ ʨʫʜʠʭ ʯʠ ʯʝʨʝʧʘʭʦʚʠʭ ʢʽʰʦʢ. 

ɺ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʯʘʩʪʦʪʠ ʘʣʝʣʽʚ ʛʝʥʽʚ ʟʘʙʘʨʚʣʝʥʥʷ ʚʠʷʚʠʣʠʩʷ 
ʩʪʘʣʠʤʠ ʚʝʣʠʯʠʥʘʤʠ (ʟʘ 2017 ʪʘ 2018 ʨʨ.), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʜʦʩʪʦʚʽʨʥʽʩʪʴ 
ʧʨʦʚʝʜʝʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʪʘ ʧʨʘʚʠʣʴʥʽʩʪʴ ʩʬʦʨʤʦʚʘʥʠʭ ʛʝʥʝʪʠʯʥʠʭ ʭʘʨʘʢʪʝ-
ʨʠʩʪʠʢ ʢʦʪʽʚ ʧʦ ʨʘʡʦʥʘʭ. ʆʜʥʘʢ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚ 2018 ʨʦʮʽ, 
ʪʝʥʜʝʥʮʽʷ ʜʦ ʚʠʩʦʢʦʾ ʯʘʩʪʦʪʠ ʟʫʩʪʨʽʯʘʥʥʷ ʜʦʤʽʥʘʥʪʥʦʛʦ ʘʣʝʣʷ ʍʆ ʟʥʠʞʫʻʪʴʩʷ, 
ʪʘ ʧʝʨʝʚʘʛʫ ʚ ʨʦʟʤʥʦʞʝʥʥʽ ʦʪʨʠʤʫʶʪʴ ʢʦʪʠ ʟ ʪʝʤʥʠʤ ʟʘʙʘʨʚʣʝʥʥʷʤ. 

ʆʜʥʠʤ ʟ ʚʘʨʽʘʥʪʽʚ ʧʦʷʩʥʝʥʥʷ ʜʘʥʦʾ ʪʝʥʜʝʥʮʽʾ ʻ ʷʚʠʱʝ çʽʥʜʫʩʪʨʽʘʣʴʥʦʛʦ 
ʤʝʣʘʥʽʟʤʫè. ʄʝʣʘʥʽʟʤ ï ʷʚʠʱʝ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʧʽʛʤʝʥʪʫ ʤʝʣʘʥʽʥʫ ʚʠʱʝ 
ʥʦʨʤʠ ʜʣʷ ʜʘʥʦʛʦ ʚʠʜʫ ʪʚʘʨʠʥ. ʄʝʣʘʥʽʟʤ ʪʚʘʨʠʥ, ʱʦ ʚʠʥʠʢʘʻ ʚʥʘʩʣʽʜʦʢ 
ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʾʭʥʻ ʞʠʪʪʻʚʝ ʩʝʨʝʜʦʚʠʱʝ, ʥʦʩʠʪʴ ʥʘʟʚʫ 
çʽʥʜʫʩʪʨʽʘʣʴʥʠʡ ʤʝʣʘʥʽʟʤè [3]. 

ʋ ʜʦʤʘʰʥʴʦʾ ʢʽʰʢʠ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʯʦʨʥʽ ʤʝʣʘʥʽʩʪʠʯʥʽ ʬʦʨʤʠ. ʇʨʠ 
ʮʴʦʤʫ ʚ ʧʦʧʫʣʷʮʽʷʭ ʟʜʠʯʘʚʽʣʠʭ ʢʽʰʦʢ ʫ ʚʝʣʠʢʠʭ ʤʽʩʪʘʭ ʧʨʠʨʦʜʥʽʡ ʜʦʙʽʨ 
ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʚʽʜʥʦʩʥʦʾ ʢʽʣʴʢʦʩʪʽ ʯʦʨʥʠʭ ʦʩʦʙʠʥ: ʧʦʢʘʟʘʥʦ, ʱʦ 
ʯʦʨʥʽ ʢʽʰʢʠ ʤʘʶʪʴ ʟʙʘʣʘʥʩʦʚʘʥʽʰʫ ʥʝʨʚʦʚʫ ʩʠʩʪʝʤʫ ʪʘ ʰʚʠʜʰʫ ʨʝʘʢʮʽʶ, ʥʽʞ 
ʢʽʰʢʠ ʽʥʰʠʭ ʟʘʙʘʨʚʣʝʥʴ, ʱʦ ʧʦʣʝʛʰʫʻ ʾʤ ʚʠʞʠʚʘʥʥʷ ʚ ʤʽʩʴʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 
1. ɹʦʨʦʜʠʥ ʇ. ʄ. ʂʦʰʢʠ ʠ ʛʝʥʳ. ʄʦʩʢʚʘ : çʃʀɹʈʆʂʆʄè, 2011. 136 ʩ. 
2. ʆ'ɹʨʘʝʥ ʈ. ɻʝʥʝʪʠʢʘ ʢʦʰʢʠ. ʅʦʚʦʩʠʙʠʨʩʢ : ʅʘʫʢʘ, 1993. 213 ʩ. 
3. ʂʨʠʚʠʮʢʠʡ ʃ. ʕʚʦʣʶʮʠʦʥʠʟʤ. ʊʦʤ ʧʝʨʚʳʡ: ʀʩʪʦʨʠʷ ʧʨʠʨʦʜʳ ʠ 

ʦʙʱʘʷ ʪʝʦʨʠʷ ʵʚʦʣʶʮʠʠ. ʄʦʩʢʚʘ: ʂʥʠʞʢʠʥ ʜʦʤ, 2009. 770 c.  
 

 

ɹɯʆʊɽʍʅʆʃʆɻɯʗ ʗʂ ʉʂʃɸɼʆɺɸ ɾʀʊʊʗ 

ʂʨʠʢʫʥʝʥʢʦ ʉ.ɺ. 
ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʧʨʦʜʫʢʪʘʤʠ ʭʘʨʯʫʚʘʥʥʷ ʚʽʜʙʫʚʘʣʦʩʷ ʟʘ ʨʘʭʫʥʦʢ 
ʧʦʣʽʧʰʝʥʥʷ ʽʩʥʫʶʯʠʭ ʪʘ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ, ʩʪʽʡʢʠʭ ʜʦ 
ʙʽʦʪʠʯʥʠʭ ʽ ʘʙʽʦʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ʩʦʨʪʽʚ ʨʦʩʣʠʥ, ʧʦʨʽʜ ʪʚʘʨʠʥ, ʢʦʨʠʩʥʠʭ ʰʪʘʤʽʚ 
ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ɺʘʞʣʠʚʫ ʨʦʣʴ ʫ ʚʠʨʽʰʝʥʥʽ ʮʠʭ ʧʠʪʘʥʴ ʚʽʜʽʛʨʘʻ ʩʘʤʝ 
ʙʽʦʪʝʭʥʦʣʦʛʽʷ ʽ ʦʩʦʙʣʠʚʦ ʩʫʯʘʩʥʘ ʙʽʦʪʝʭʥʦʣʦʛʽʷ ʙʝʟ ʷʢʦʾ ʟʘʨʘʟ ʤʠ ʥʘʚʽʪʴ ʥʝ 
ʫʷʚʣʷʻʤʦ ʩʚʦʛʦ ʞʠʪʪʷ. 

ɹʽʦʪʝʭʥʦʣʦʛʽʷ ï ʥʘʧʨʷʤʦʢ ʩʫʯʘʩʥʦʾ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ, ʦʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷ 
ʷʢʦʛʦ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ ʽ ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʚʠʨʦʙʥʠʮʪʚʽ. 
ʊʝʨʤʽʥ ñʙʽʦʪʝʭʥʦʣʦʛʽʷò ʧʦʭʦʜʠʪʴ ʚʽʜ ʛʨʝʮʴʢʠʭ ʩʣʽʚ ñbiosò ï ʞʠʪʪʷ, ñtechneò ï 
ʤʘʡʩʪʨʫʚʘʪʠ, ñlogosò ï ʚʯʝʥʥʷ. ʐʠʨʦʢʦʛʦ ʧʦʰʠʨʝʥʥʷ ʪʝʨʤʽʥ ñʙʽʦʪʝʭʥʦʣʦʛʽʷò 
ʥʘʙʫʚ ʫ ʩʝʨʝʜʠʥʽ 70-ʭ ʨʦʢʽʚ ʍʍ ʩʪ., ʭʦʯʘ ʪʘʢʽ ʛʘʣʫʟʽ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʷʢ 
ʭʣʽʙʦʧʝʯʝʥʥʷ, ʚʠʥʦʨʦʙʩʪʚʦ, ʧʠʚʦʚʘʨʽʥʥʷ, ʩʠʨʦʚʘʨʽʥʥʷ, ʷʢʽ ʙʘʟʫʶʪʴʩʷ ʥʘ 
ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʚʽʜʦʤʽ ʟ ʜʘʚʥʽʭ ʯʘʩʽʚ. 

ʉʴʦʛʦʜʥʽ ʜʦ ʩʢʣʘʜʫ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʚʭʦʜʷʪʴ ʧʨʦʤʠʩʣʦʚʘ ʤʽʢʨʦʙʽʦʣʦʛʽʷ, 
ʪʝʭʥʽʯʥʘ ʙʽʦʭʽʤʽʷ, ʛʝʥʝʪʠʯʥʘ ʽʥʞʝʥʝʨʽʷ, ʢʣʽʪʠʥʥʘ ʽʥʞʝʥʝʨʽʷ. ɹʽʦʪʝʭʥʦʣʦʛʽʷ 
ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʫʯʘʩʥʽ ʥʘʫʢʦʚʽ ʤʝʪʦʜʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʧʦʢʨʘʱʠʪʠ ʯʠ 
ʤʦʜʠʬʽʢʫʚʘʪʠ ʨʦʩʣʠʥʠ, ʪʚʘʨʠʥʠ, ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʟ ʙʽʣʴʰʦʶ ʪʦʯʥʽʩʪʶ ʪʘ 
ʧʝʨʝʜʙʘʯʫʚʘʥʽʩʪʶ. ʉʧʦʞʠʚʘʯʽ ʧʦʚʠʥʥʽ ʤʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʠʙʦʨʫ ʟ ʷʢʦʤʦʛʘ 
ʰʠʨʰʦʛʦ ʧʝʨʝʣʽʢʫ ʙʝʟʧʝʯʥʠʭ ʧʨʦʜʫʢʪʽʚ. ɹʽʦʪʝʭʥʦʣʦʛʽʷ ʤʦʞʝ ʥʘʜʘʪʠ 
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ʩʧʦʞʠʚʘʯʘʤ ʤʦʞʣʠʚʽʩʪʴ ʪʘʢʦʛʦ ʚʠʙʦʨʫ ʥʝ ʣʠʰʝ ʚ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ, ʘʣʝ 
ʪʘʢʦʞ ʚ ʤʝʜʠʮʠʥʽ ʪʘ ʧʘʣʠʚʥʠʭ ʨʝʩʫʨʩʘʭ. 

ɿʘʛʘʣʦʤ, ʙʽʦʪʝʭʥʦʣʦʛʽʷ - ʮʝ ʙʫʜʴ-ʷʢʘ ʤʝʪʦʜʠʢʘ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʞʠʚʽ 
ʦʨʛʘʥʽʟʤʠ ʘʙʦ ʨʝʯʦʚʠʥʠ ʟ ʮʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʱʦʙ ʟʨʦʙʠʪʠ ʘʙʦ ʤʦʜʠʬʽʢʫʚʘʪʠ 
ʧʨʦʜʫʢʪ ʧʨʘʢʪʠʯʥʦ. ɹʽʦʪʝʭʥʦʣʦʛʽʷ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʦ ʚʩʽʭ ʢʣʘʩʽʚ 
ʦʨʛʘʥʽʟʤʫ - ʚʽʜ ʚʽʨʫʩʽʚ ʽ ʙʘʢʪʝʨʽʡ ʜʦ ʨʦʩʣʠʥ ʪʘ ʪʚʘʨʠʥ - ʽ ʮʝ ʩʪʘʻ ʦʩʥʦʚʥʦʶ 
ʨʠʩʦʶ ʩʫʯʘʩʥʦʾ ʤʝʜʠʮʠʥʠ, ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʧʨʦʤʠʩʣʦʚʦʩʪʽ.  

ɼʝʷʢʽ ʧʨʦʛʨʘʤʠ ʙʽʦʪʝʭʥʦʣʦʛʽʾ, ʪʘʢʽ ʷʢ ʙʨʦʜʽʥʥʷ ʪʘ ʧʠʚʦʚʘʨʽʥʥʷ, ʙʫʣʠ 
ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʦʪʷʛʦʤ ʪʠʩʷʯʦʣʽʪʴ. ʇʨʦʪʷʛʦʤ ʜʝʩʷʪʠʨʽʯ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʷʢ ʞʠʚʽ ʬʘʙʨʠʢʠ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʨʷʪʫʚʘʣʴʥʠʭ 
ʘʥʪʠʙʽʦʪʠʢʽʚ, ʚʢʣʶʯʘʶʯʠ ʧʝʥʽʮʠʣʽʥ, ʛʨʠʙ Penicillium ʪʘ ʩʪʨʝʧʪʦʤʽʮʠʥ ʟ 
Streptomyces ʙʘʢʪʝʨʽʡ. ʉʫʯʘʩʥʽ ʜʝʪʝʨʛʝʥʪʠ ʧʦʢʣʘʜʘʶʪʴʩʷ ʥʘ ʬʝʨʤʝʥʪʠ, 
ʚʠʨʦʙʣʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʽʦʪʝʭʥʦʣʦʛʽʡ, ʚʠʨʦʙʥʠʮʪʚʦ ʪʚʝʨʜʠʭ ʩʠʨʽʚ ʟʥʘʯʥʦʶ 
ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʠʨʦʚʘʪʢʠ, ʚʠʨʦʙʣʝʥʦʛʦ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʤʠ  
ʜʨʽʞʜʞʘʤʠ, ʽ ʣʶʜʩʴʢʠʡ ʽʥʩʫʣʽʥ ʜʣʷ ʜʽʘʙʝʪʠʢʽʚ ʟʘʨʘʟ ʚʠʨʦʙʣʷʻʪʴʩʷ ʟ 
ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʽʦʪʝʭʥʦʣʦʛʽʡ. 

ɹʽʦʪʝʭʥʦʣʦʛʽʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʫ ʚʩʽʭ ʩʬʝʨʘʭ 
ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʧʝʨʝʨʦʙʢʠ. ʎʝ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ 
ʨʦʟʚʝʜʝʥʥʷ ʨʦʩʣʠʥ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʪʘ ʩʪʘʙʽʣʽʟʘʮʽʾ ʚʨʦʞʘʡʥʦʩʪʽ; ʜʣʷ 
ʧʦʢʨʘʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʜʦ ʰʢʽʜʥʠʢʽʚ, ʭʚʦʨʦʙ ʪʘ ʘʙʽʦʪʠʯʥʠʭ ʩʪʨʝʩʽʚ, ʪʘʢʠʭ ʷʢ 
ʧʦʩʫʭʘ ʪʘ ʭʦʣʦʜ; ʧʦʢʨʘʱʝʥʥʷ ʭʘʨʯʦʚʦʛʦ ʚʤʽʩʪʫ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ. 
ɹʽʦʪʝʭʥʦʣʦʛʽʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʨʦʟʨʦʙʢʠ ʥʝʜʦʨʦʛʠʭ ʤʘʪʝʨʽʘʣʽʚ, 
ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʙʦʨʦʪʴʙʠ ʟ ʭʚʦʨʦʙʘʤʠ, ʜʣʷ ʪʘʢʠʭ ʢʫʣʴʪʫʨ, ʷʢ ʙʘʥʘʥ, 
ʢʘʨʪʦʧʣʷ, ʪʘ ʩʪʚʦʨʶʻ ʥʦʚʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ 
ʟʘʭʚʦʨʶʚʘʥʴ ʨʦʩʣʠʥ ʪʘ ʪʚʘʨʠʥ, ʘ ʪʘʢʦʞ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ ʟʙʝʨʝʞʝʥʥʷ 
ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ. ɹʽʦʪʝʭʥʦʣʦʛʽʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʨʠʩʢʦʨʝʥʥʷ 
ʨʦʟʚʝʜʝʥʥʷ ʧʨʦʛʨʘʤ ʜʣʷ ʨʦʩʣʠʥ, ʭʫʜʦʙʠ ʪʘ ʨʠʙʠ ʪʘ ʜʣʷ ʨʦʟʰʠʨʝʥʥʷ ʩʧʝʢʪʨʫ 
ʦʟʥʘʢ, ʷʢʽ ʤʦʞʥʘ ʚʠʨʽʰʠʪʠ. ʂʦʨʤʠ ʜʣʷ ʪʚʘʨʠʥ ʪʘ ʧʨʘʢʪʠʢʘ ʛʦʜʫʚʘʥʥʷ 
ʟʤʽʥʶʶʪʴʩʷ ʙʽʦʪʝʭʥʦʣʦʛʽʻʶ, ʱʦʙ ʧʦʣʽʧʰʠʪʠ ʞʠʚʣʝʥʥʷ ʪʚʘʨʠʥ ʪʘ ʟʤʝʥʰʠʪʠ 
ʝʢʦʣʦʛʽʯʥʽ ʚʽʜʭʦʜʠ. ɹʽʦʪʝʭʥʦʣʦʛʽʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ 
ʟʘʭʚʦʨʶʚʘʥʴ ʪʘ ʚʠʨʦʙʥʠʮʪʚʘ ʚʘʢʮʠʥ ʧʨʦʪʠ ʭʚʦʨʦʙ ʪʚʘʨʠʥ. 

ɿʨʦʟʫʤʽʣʦ, ʱʦ ʙʽʦʪʝʭʥʦʣʦʛʽʷ - ʮʝ ʙʽʣʴʰʝ, ʥʽʞ ʛʝʥʥʘ ʽʥʞʝʥʝʨʽʷ. ɼʽʡʩʥʦ, ʜʝʷʢʽ 
ʟ ʥʘʡʤʝʥʰ ʩʫʧʝʨʝʯʣʠʚʠʭ ʘʩʧʝʢʪʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʻ 
ʧʦʪʝʥʮʽʡʥʦ ʥʘʡʧʦʪʫʞʥʽʰʠʤʠ ʪʘ ʥʘʡʙʽʣʴʰ ʢʦʨʠʩʥʠʤʠ ʜʣʷ ʙʽʜʥʠʭ. ɻʝʥʦʤʽʢʘ, 
ʥʘʧʨʠʢʣʘʜ, ʨʝʚʦʣʶʮʽʦʥʫʻ ʥʘʰʝ ʨʦʟʫʤʽʥʥʷ ʩʧʦʩʦʙʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʛʝʥʽʚ, 
ʢʣʽʪʠʥ, ʦʨʛʘʥʽʟʤʽʚ ʪʘ ʝʢʦʩʠʩʪʝʤ ʽ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʛʦʨʠʟʦʥʪʠ ʜʣʷ ʨʦʟʤʥʦʞʝʥʥʷ 
ʤʘʨʢʝʨʽʚ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʛʝʥʝʪʠʯʥʠʤʠ ʨʝʩʫʨʩʘʤʠ. ɺʘʞʣʠʚʦ ʨʦʟʫʤʽʪʠ, ʷʢ 
ʙʽʦʪʝʭʥʦʣʦʛʽʷ, ʦʩʦʙʣʠʚʦ ʛʝʥʥʘ ʽʥʞʝʥʝʨʽʷ, ʜʦʧʦʚʥʶʻ ʽ ʧʦʰʠʨʶʻ ʽʥʰʽ ʧʽʜʭʦʜʠ, 
ʷʢʱʦ ʧʦʪʨʽʙʥʦ ʧʨʠʡʤʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ ʱʦʜʦ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ.[1] 

ʉʬʝʨʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʧʦʩʪʽʡʥʦ 
ʨʦʟʰʠʨʶʻʪʴʩʷ, ʦʩʦʙʣʠʚʦ ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ, ʚ ʦʭʦʨʦʥʽ ʟʜʦʨʦʚôʷ, 
ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʆʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ ʟʘʚʜʘʥʴ, ʷʢʽ ʤʘʻ ʚʠʨʽʰʠʪʠ 
ʙʽʦʪʝʭʥʦʣʦʛʽʷ ʻ ʧʦʰʫʢ ʧʨʠʨʦʜʥʦ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʟʘ 
ʨʘʭʫʥʦʢ ʬʦʪʦʩʠʥʪʝʟʫ. ʇʨʦʚʽʜʥʦʶ ʽʜʝʻʶ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ 
ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʻ ʦʪʨʠʤʘʥʥʷ ʧʦʚʥʦʮʽʥʥʠʭ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 
ʽʟ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ, ʙʝʟ ʫʯʘʩʪʽ ʪʚʘʨʠʥ. ʆʯʽʢʫʶʪʴ ʚʠʨʦʱʫʚʘʥʥʷ 
ʧʦʚʥʦʮʽʥʥʠʭ ʢʦʨʤʽʚ( ʙʘʛʘʪʠʭ ʥʘ ʙʽʣʦʢ, ʣʽʟʠʥ) ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʧʨʦʮʝʩʽ 
ʬʦʪʦʩʠʥʪʝʟʫ. ʄʦʞʣʠʚʽ ʰʣʷʭʠ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʮʝ: 
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Á ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʘʟʦʪʬʽʢʩʫʶʯʠʭ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʽ ʩʦʤʘʪʠʯʥʠʭ ʛʽʙʨʠʜʽʚ 
ʤʽʞ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʩʦʨʪʘʤʠ ʨʦʩʣʠʥ ʽ ʘʟʦʪʬʽʢʩʫʶʯʠʤʠ 
ʨʦʩʣʠʥʘʤʠ ʘʙʦ ʘʟʦʪʬʽʢʩʫʶʯʠʤʠ ʙʘʢʪʝʨʽʷʤʠ( ʮʝ ʙʫʜʫʪʴ ʥʝ ʩʦʤʘʪʠʯʥʽ 
ʛʽʙʨʠʜʠ, ʘ ʘʟʦʪʬʽʢʩʫʶʯʽ ʩʠʤʙʽʦʪʠʯʥʽ ʘʩʦʮʽʘʮʽʾ); 

Á ʚʚʝʜʝʥʥʷ ʚ ʨʦʩʣʠʥʠ ʛʝʥʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʬʽʢʩʘʮʽʶ ʘʟʦʪʫ; 
Á ʟʤʽʥʘ ʩʪʨʫʢʪʫʨʥʠʭ ʛʝʥʽʚ ʚ ʟʘʧʘʩʘʭ ʙʽʣʢʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʫʪʘʛʝʥʝʟʫ, ʱʦʙ 
ʚʢʣʶʯʠʪʠ ʥʦʚʽ ʢʦʜʦʥʠ ʜʣʷ ʜʝʬʽʮʠʪʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ (ʜʦʜʘʚʰʠ ʜʦʜʘʪʢʦʚʽ 
ʢʦʜʦʥʠ ʘʙʦ ʟʘʤʽʥʠʚʰʠ ʜʝʷʢʽ ʽʩʥʫʶʯʽ ʥʘ ʢʦʨʠʩʥʽʰʽ ʟ ʪʦʯʢʠ ʟʦʨʫ 
ʧʦʞʠʚʥʦʩʪʽ); 

Á ʛʝʥʝʪʠʯʥʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ.[2, ʩ. 5] 
ʋ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ ʤʝʪʦʜʘʤʠ ʛʝʥʝʪʠʯʥʦʾ ʽ ʢʣʽʪʠʥʥʦʾ ʽʥʞʝʥʝʨʽʾ ʩʪʚʦʨʝʥʽ 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽ ʽ ʩʪʽʡʢʽ ʜʦ ʰʢʽʜʥʠʢʽʚ, ʭʚʦʨʦʙʘʤ, ʛʝʨʙʽʮʠʜʘʤ ʩʦʨʪʫ 
ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʨʦʩʣʠʥ. ʗʢ ʦʜʥʘ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʨʦʙʣʝʤ 
ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ ï ʮʝ ʰʠʨʦʢʝ ʜʦʩʣʽʜʞʫʚʘʥʥʷ ʤʦʞʣʠʚʦʩʪʴ ʢʝʨʫʚʘʥʥʷ 
ʧʨʦʮʝʩʦʤ ʘʟʦʪʬʽʢʩʘʮʽʾ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʤʦʞʣʠʚʽʩʪʴ ʚʚʝʜʝʥʥʷ ʛʝʥʽʚ ʘʟʦʪʬʽʢʩʘʮʽʾ ʚ 
ʛʝʥʦʤ ʢʦʨʠʩʥʠʭ ʨʦʩʣʠʥ, ʘ ʪʘʢʦʞ ʧʨʦʮʝʩʦʤ ʬʦʪʦʩʠʥʪʝʟʫ. ɺʝʜʫʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷ 
ʟ ʧʦʣʽʧʰʝʥʥʷ ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʣʘʜʫ ʨʦʩʣʠʥʥʠʭ ʙʽʣʢʽʚ. ʈʦʟʨʦʙʣʷʶʪʴʩʷ ʥʦʚʽ 
ʨʝʛʫʣʷʪʦʨʠ ʨʦʩʪʫ ʨʦʩʣʠʥ, ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʟʘʩʦʙʠ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʚʽʜ ʭʚʦʨʦʙ ʽ 
ʰʢʽʜʥʠʢʽʚ, ʙʘʢʪʝʨʽʘʣʴʥʽ ʜʦʙʨʠʚʘ. ɻʝʥʦʽʥʞʝʥʝʨʥʽ ʚʘʢʮʠʥʠ, ʩʠʨʦʚʘʪʢʠ, 
ʤʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ, ʜʽʘʛʥʦʩʪʠʢʠ ʽ 
ʪʝʨʘʧʽʾ ʦʩʥʦʚʥʠʭ ʭʚʦʨʦʙ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʚʘʨʠʥ. ʋ ʩʪʚʦʨʝʥʥʽ ʙʽʣʴʰ 
ʝʬʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʣʝʤʽʥʥʦʾ ʩʧʨʘʚʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʛʝʥʦʽʥʞʝʥʝʨʥʠʡ ʛʦʨʤʦʥ 
ʨʦʩʪʫ, ʘ ʪʘʢʦʞ ʪʝʭʥʽʢʫ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʽ ʤʽʢʨʦʤʘʥʽʧʫʣʷʮʽʡ ʥʘ ʝʤʙʨʽʦʥʘʭ 
ʜʦʤʘʰʥʽʭ ʪʚʘʨʠʥ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʚʘʨʠʥ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 
ʢʦʨʤʦʚʠʡ ʙʽʣʦʢ, ʦʪʨʠʤʘʥʠʡ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʤ ʩʠʥʪʝʟʦʤ [3, ʩ. 48]. 

ɹʽʦʣʦʛʽʯʥʽ ʩʠʩʪʝʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʟʘʩʦʙʠ ʚʠʨʦʙʥʠʮʪʚʘ, ʧʨʦʜʫʢʪʠ 
ʚʠʨʦʙʥʠʮʪʚʘ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʙʽʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ. 
ɸʣʝ ʙʽʦʪʝʭʥʦʣʦʛʽʷ ʥʝ ʪʽʣʴʢʠ ʩʪʚʦʨʶʻ ʥʦʚʝ ʟʦʚʥʽʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʣʶʜʩʴʢʦʾ 
ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ. ɺʦʥʘ ʤʦʞʝ ʟʙʝʨʝʛʪʠ ʽ ʧʦʢʨʘʱʠʪʠ çʚʥʫʪʨʽʰʥʽʡ ʧʨʠʨʦʜʥʽʡ ʩʚʽʪʽè 
ʣʶʜʠʥʠ, ʧʨʠʨʦʜʥʝ ʚ ʥʽʡ. ɹʽʦʪʝʭʥʦʣʦʛʽʷ, ʪʘʢʠʤ ʯʠʥʦʤ, ʻ ʩʧʦʩʽʙ ʩʫʙô̒ʢʪʠʚʥʦʛʦ 
ʚʧʣʠʚʫ ʥʘ ʜʽʷʣʴʥʽʩʪʴ, ʩʧʦʩʽʙ ʧʨʘʢʪʠʯʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʩʝʨʝʜʦʚʠʱʘ, ʣʶʜʩʴʢʦʾ 
ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ, ʟʤʽʥ ʩʘʤʦʾ ʣʶʜʠʥʠ [4, c.59]. 

ʆʪʞʝ, ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʚ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʚʘʞʢʦ ʫʷʚʠʪʠ ʞʠʪʪʷ ʙʝʟ ʫʯʘʩʪʽ 
ʷʢʠʭʦʩʴ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʆʩʦʙʣʠʚʦʩʪʽ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʶʪʴ ʾʡ 
ʙʫʪʠ ʦʩʥʦʚʦʶ ʪʘʢʦʛʦ ʩʧʦʩʦʙʫ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʷʢʠʡ ʤʦʞʝ ʥʝ ʜʽʷʪʠ 
ʜʝʩʪʨʫʢʪʠʚʥʦ ʥʘ ʧʨʠʨʦʜʫ, ʣʶʜʠʥʫ, ʢʫʣʴʪʫʨʫ. ʄʦʞʣʠʚʦʩʪʽ ʚʧʣʠʚʫ ʙʽʦʪʝʭʥʦʣʦʛʽʾ 
ʥʘ ʞʠʪʪʷ ʣʶʜʠʥʠ ʜʦʟʚʦʣʷʶʪʴ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʙʽʦʪʝʭʥʦʣʦʛʽʷ ʻ ʯʘʩʪʠʥʦʶ 
ʚʠʩʦʢʦʾ, ʪʦʙʪʦ ʛʫʤʘʥʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʈʘʟʦʤ ʟ ʪʠʤ, 
ʙʽʦʪʝʭʥʦʣʦʛʽʷ ʥʝ ʪʽʣʴʢʠ ʯʘʩʪʠʥʘ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ, ʘ ʡ ʩʧʦʩʽʙ ʬʦʨʤʫʚʘʥʥʷ ʥʦʚʦʛʦ 
ʩʝʨʝʜʦʚʠʱʘ ʣʶʜʩʴʢʦʾ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ, ʰʪʫʯʥʦʾ ʧʨʠʨʦʜʠ.  
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PENICILLIUM SPP. ʊɸ RHIZOPUS SPP. 

ʂʨʫʧʦʜʴʦʨʦʚʘ ʊ.ɸ., ʂʽʟʽʮʴʢʘ ʊ.ʆ., ɹʝʡʢʦ ʅ.ɭ., ɹʘʨʰʪʝʡʥ ɺ.ʖ. 
ɼʋ çɯʥʩʪʠʪʫʪ ʭʘʨʯʦʚʦʾ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʪʘ ʛʝʥʦʤʽʢʠ ʅɸʅ ʋʢʨʘʾʥʠè 

ʆʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʚ ʩʚʽʪʽ ʨʦʜʽʚ ʛʨʠʙʽʚ, ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʷʢʦʛʦ 
ʤʦʞʥʘ ʟʥʘʡʪʠ ʚ ʛʨʫʥʪʽ, ʧʦʚʽʪʨʽ, ʤʦʨʷʭ, ʥʘ ʨʦʩʣʠʥʘʭ ʪʘ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʘʭ, ʻ 
Penicillium spp. ʋʪʚʦʨʝʥʥʷ ʮʽʻʾ ʮʚʽʣʽ ʥʘ ʭʘʨʯʦʚʠʭ ʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 
ʧʨʦʜʫʢʪʘʭ ʥʘʥʦʩʠʪʴ ʚʝʣʠʢʠʡ ʟʙʠʪʦʢ. ɿʘʧʣʽʩʥʷʚʽʥʥʷ ʢʦʨʤʽʚ ʟ ʥʘʢʦʧʠʯʝʥʥʷʤ 
ʪʦʢʩʠʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʟʘʛʠʙʝʣʴ ʪʚʘʨʠʥ. ʈʽʜ ʽʥʰʠʭ ʮʚʽʣʝʚʠʭ, 
ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʠʭ ʛʨʠʙʽʚ Rhizopus spp., ʚʠʢʣʠʢʘʻ ʧʦʷʚʫ ʯʦʨʥʦʾ ʮʚʽʣʽ ʥʘ 
ʬʨʫʢʪʘʭ ʪʘ ʦʚʦʯʘʭ, ʧʨʠ ʾʭ ʜʦʚʛʦʤʫ ʟʙʝʨʽʛʘʥʥʽ, ʪʘ ʟʘʭʚʦʨʶʚʘʥʥʷ ʟʠʛʦʤʽʢʦʟ 
(ʬʽʢʦʤʽʢʦʟ) ʫ ʽʤʫʥʦʜʝʬʽʮʠʪʥʠʭ ʦʩʽʙ. ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ ʙʦʨʦʪʴʙʠ ʟ 
ʛʨʠʙʘʤʠ ʦʙʦʭ ʨʦʜʽʚ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ ʾʭ ʧʦʷʚʠ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʢʨʦʤʽʮʝʪʽʚ. 

ʆʙôʻʢʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ 20 ʚʠʜʽʚ ʤʘʢʨʦʤʽʮʝʪʽʚ ʟ ʂʦʣʝʢʮʽʾ ʢʫʣʴʪʫʨ 
ʰʘʧʠʥʢʦʚʠʭ ʛʨʠʙʽʚ ɯʥʩʪʠʪʫʪʫ ʙʦʪʘʥʽʢʠ ʽʤ. ʄ.ɻ. ʍʦʣʦʜʥʦʛʦ ʅɸʅ ʋʢʨʘʾʥʠ (IBK). ɰʭ 
ʘʥʪʘʛʦʥʽʩʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ (ɸɸ) ʱʦʜʦ Penicillium spp. ʪʘ Rhizopus spp. ʟ ʂʦʣʝʢʮʽʾ 
ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʪʘ ʣʽʥʽʡ ʨʦʩʣʠʥ ʜʣʷ ʭʘʨʯʦʚʦʾ ʪʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ 
ʙʽʦʪʝʭʥʦʣʦʛʽʾ ɼʋ çɯʥʩʪʠʪʫʪ ʭʘʨʯʦʚʦʾ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʪʘ ʛʝʥʦʤʽʢʠ ʅɸʅ ʋʢʨʘʾʥʠè 
ʜʦʩʣʽʜʞʫʚʘʣʠ ʚ ʯʘʰʢʘʭ ʇʝʪʨʽ ʥʘ ʢʘʨʪʦʧʣʷʥʦ-ʜʝʢʩʪʨʦʟʥʦʤʫ ʘʛʘʨʽ ʤʝʪʦʜʦʤ 
ʧʦʜʚʽʡʥʠʭ ʢʫʣʴʪʫʨ ʫ ʪʝʨʤʦʩʪʘʪʽ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ +26Áʉ. ʆʧʠʩʫʚʘʣʠ ʭʘʨʘʢʪʝʨ ʪʘ 
ʜʠʥʘʤʽʢʫ ʚʟʘʻʤʦʜʽʾ ʢʦʥʪʘʢʪʫʶʯʠʭ ʢʦʣʦʥʽʡ ʪʘ ʾʭ ʤʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ. ɸɸ ʤʽʮʝʣʽʶ 
ʚʟʘʻʤʦʜʽʶʯʠʭ ʢʫʣʴʪʫʨ ʦʮʽʥʶʚʘʣʠ ʟʘ ʽʥʜʝʢʩʦʤ ʘʥʪʘʛʦʥʽʟʤʫ (ɯɸ), ʱʦ ʚʢʣʶʯʘʻ 3 
ʪʠʧʠ (ɸ ʽ ɺ ï ʚʟʘʻʤʥʝ ʛʘʣʴʤʫʚʘʥʥʷ ʨʦʩʪʫ ʢʦʣʦʥʽʡ ʧʨʠ ʢʦʥʪʘʢʪʽ ʪʘ ʥʘ ʜʠʩʪʘʥʮʽʾ, 
ʚʽʜʧʦʚʽʜʥʦ; ʉ ï ʩʧʦʢʽʡʥʝ ʥʘʨʦʩʪʘʥʥʷ) ʪʘ 4 ʧʽʜʪʠʧʠ (ʯʘʩʪʢʦʚʝ ʪʘ ʧʦʚʥʝ 
ʥʘʨʦʩʪʘʥʥʷ ʧʽʩʣʷ ʚʟʘʻʤʥʦʛʦ ʛʘʣʴʤʫʚʘʥʥʷ ʨʦʩʪʫ ʢʦʥʪʘʢʪʫʶʯʠʭ ʢʦʣʦʥʽʡ ʧʨʠ 
ʢʦʥʪʘʢʪʽ ï ʪʠʧʠ CA1, CA2 ʪʘ ʥʘ ʜʠʩʪʘʥʮʽʾ ï ʪʠʧʠ ʉɺ1,ʉɺ2).  

ɺʠʷʚʣʝʥʘ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʘʥʪʠʬʫʥʛʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʜʦʩʣʽʜʞʝʥʠʭ 
ʤʘʢʨʦʤʽʮʝʪʽʚ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ Penicillium spp. ʪʘ Rhizopus spp.  ɺʠʚʯʝʥʥʷ 
ʚʟʘʻʤʦʜʽʾ ʤʘʢʨʦʤʽʮʝʪʽʚ ʟ Penicillium spp. ʧʦʢʘʟʘʣʦ ʨʽʟʥʠʡ ʩʪʫʧʽʥʴ ɸɸ ʪʘ ɯɸ 
(ʨʝʘʢʮʽʡ ʽʟ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʢʦʣʦʥʽʡ ʛʨʠʙʽʚ ʽ ʥʘʨʦʩʪʘʥʥʷ ʾʭ ʦʜʥʘ ʥʘ ʦʜʥʫ), ʟʘ 
ʚʠʢʣʶʯʝʥʥʷʤ Oxyporus obducens 5085 ʪʘ Lepista luscina 64 (ʚʽʜʩʫʪʥʽʩʪʴ ɸɸ). 
ɼʣʷ ʪʨʴʦʭ ʛʨʠʙʽʚ Coprinus comatus 137, Hypsizygus marmoreus 2006 ʪʘ 
Ophiocordyceps sinensis 1928 ʚʩʪʘʥʦʚʣʝʥʦ ʪʠʧ ʚʟʘʻʤʦʜʽʾ ɸ. ɼʣʷ ʙʽʣʴʰʦʩʪʽ 
ʜʦʩʣʽʜʞʝʥʠʭ ʚʠʜʽʚ ʚʽʜʤʽʯʝʥʦ ʪʠʧ ʚʟʘʻʤʦʜʽʾ ʉ. ɯɸ ʧʽʜʪʠʧʫ ʉɸ1 ʙʫʚ ʭʘʨʘʢʪʝʨʥʠʤ 
ʜʣʷ Agrocybe aegerita 1853, Cordyceps militaris 207, Crinipellus schevczenkovi 
31, Pleurotus eryngii 2015, Schizophyllum commune 1768, Spongipellis 
litschaueri 5312. ɺʠʩʦʢʫ ɸɸ, ʧʽʜʪʠʧ ʚʟʘʻʤʦʜʽʾ ʉɸ2 ʚʩʪʘʥʦʚʣʝʥʦ ʜʣʷ 
Chaetoporellus aureus 5048, Fome fomentarius 355, Fomitopsis betulina 327, 
Ganoderma applanatum 1701, G. lucidum 1900, Hohenbuehelia myxotricha 
1599, Lentinula edodes 502, Pleurotus ostreatus 551, ʪʘ Trametes versicolor 
353. ʑʦʜʦ Rhizopus spp., ʣʠʰʝ ʜʣʷ L. edodes 502 ʚʠʷʚʣʝʥʦ ʪʠʧ ʚʟʘʻʤʦʜʽʾ ɺ, 
ʚʩʽ ʽʥʰʽ ʚʠʜʠ ʤʘʣʠ ʩʣʘʙʢʫ ɸɸ. ʋ ʜʫʘʣʴʥʽʡ ʢʫʣʴʪʫʨʽ ʩʧʦʩʪʝʨʽʛʘʣʠ ʥʘʨʦʩʪʘʥʥʷ 
Rhizopus spp. (ʪʠʧ ʉ, ʪʘ ʧʽʜʪʠʧʠ ʉɸ1 ʪʘ ʉɸ2).  

ɼʦʩʣʽʜʞʝʥʥʷ ʘʥʪʠʬʫʥʛʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʤʘʢʨʦʤʽʮʝʪʽʚ ʫ ʜʫʘʣʴʥʽʡ ʢʫʣʴʪʫʨʽ 
ʚʠʷʚʠʣʦ ʛʨʠʙʠ ʟ ʚʠʩʦʢʠʤ ɯɸ, ʧʝʨʩʧʝʢʪʠʚʥʽ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ ʤʝʪʦʶ 
ʨʦʟʨʦʙʢʠ ʘʛʨʦʭʽʤʽʯʥʦʾ ʪʘ ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʝʬʝʢʪʠʚʥʦʾ ʱʦʜʦ 
Penicillium spp. ʪʘ Rhizopus spp.  

https://uk.wikipedia.org/wiki/%D0%9F%D0%BB%D1%96%D1%81%D0%BD%D1%8F%D0%B2%D0%B0
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ɼɽɻʈɸɼɸʎɯʗ ʂʉɽʅʆɹɯʆʊʀʂɯɺ,  
ʗʂ ɿɸʍʀʉʊ ʅɸɺʂʆʃʀʐʅʔʆɻʆ ʉɽʈɽɼʆɺʀʑɸ 

ʄʘʤʯʫʨ ʂ.ʄ. 
ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

ɿʜʘʪʥʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʜʦ ʙʽʦʜʝʛʨʘʜʘʮʽʾ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʻ ʜʫʞʝ 
ʘʢʪʫʘʣʴʥʠʤ ʫ ʟʚ'ʷʟʢʫ ʽʟ ʟʨʦʩʪʘʶʯʦʶ ʧʨʠʩʫʪʥʽʩʪʶ ʫ ʙʽʦʩʬʝʨʽ ʩʪʽʡʢʠʭ 
ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʫ ʤʘʩʰʪʘʙʘʭ, ʱʦ ʧʝʨʝʚʠʱʫʶʪʴ 
ʧʨʠʨʦʜʥʫ ʟʜʘʪʥʽʩʪʴ ʜʦ ʩʘʤʦʦʯʠʱʝʥʥ.̫ ɿ ʨʦʟʚʠʪʢʦʤ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʫ ʙʽʦʩʬʝʨʫ 
ʩʪʘʣʠ ʥʘʜʭʦʜʠʪʠ ʪʠʩʷʯʽ ʨʽʟʥʠʭ ʯʫʞʦʨʽʜʥʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʫ ʟʥʘʯʥʽʡ ʤʽʨʽ 
ʟʘʙʨʫʜʥʶʶʪʴ ʜʦʚʢʽʣʣʷ [1]. ʉʧʦʣʫʢʠ, ʚʥʝʩʝʥʽ ʣʶʜʠʥʦʶ ʫ ʥʘʚʢʦʣʠʰʥʻ 
ʩʝʨʝʜʦʚʠʱʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ: ʚʠʩʦʢʦʶ ʪʦʢʩʠʯʥʽʩʪʶ ʪʘ ʩʪʽʡʢʽʩʪʶ ʜʦ 
ʜʝʛʨʘʜʘʮʽʾ. ʊʦʢʩʠʯʥʽ ʨʝʯʦʚʠʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʽ ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʘʣʝ ʚ 
ʦʩʥʦʚʥʦʤʫ ʚʦʥʠ ʩʠʥʪʝʟʦʚʘʥʽ ʣʶʜʠʥʦʶ ʽ ʤʘʶʪʴ ʥʘʟʚʫ ʢʩʝʥʦʙʽʦʪʠʢʠ. 

ʅʘʡʙʽʣʴʰ ʘʢʪʠʚʥʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ ʨʫʡʥʫʚʘʥʥʽ ʢʩʝʥʦʙʽʦʪʠʢʽʚ ʙʘʢʪʝʨʽʾ ʽ 
ʛʨʠʙʠ. ɿ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʘʝʨʦʙʥʠʭ ʛʨʘʤʥʝʛʘʪʠʚʥʠʭ ʙʘʢʪʝʨʽʡ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ 
ʚʠʜʠ ʨʦʜʽʚ Pseudomonas, Sphingomonas, Burkholderia, Alcaligenes, 
Acinetobacter, Flavobacterium, ʤʝʪʘʥʦʢʠʩʶʶʯʠʭ ʽ ʥʽʪʨʽʬʽʢʫʶʯʠʭ ʙʘʢʪʝʨʽʡ, ʘ ʟ 
ʛʨʘʤʧʦʟʠʪʠʚʥʠʭ - ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʽʚ Arthrobacter, Nocardia, Rhodococcus ʽ 
Bacillus. ɼʝʷʢʽ ʚʠʜʠ ʥʽʪʨʘʪ ʽ ʩʫʣʴʬʘʪʨʝʜʫʢʫʶʯʠʭ ʙʘʢʪʝʨʽʡ, ʘ ʪʘʢʦʞ 
ʤʝʪʘʥʦʛʝʥʥʠʭ ʘʨʭʝʡ ʘʢʪʠʚʥʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ ʘʥʘʝʨʦʙʥʽʡ ʜʝʛʨʘʜʘʮʽʾ 
ʢʩʝʥʦʙʽʦʪʠʢʽʚ. ɻʨʠʙʠ, ʟʜʘʪʥʽ ʘʝʨʦʙʥʦ ʨʫʡʥʫʚʘʪʠ ʪʘʢʽ ʩʧʦʣʫʢʠ, ʮʝ Penicillium, 
Aspergillus, Trichoderma, Fusarium [2]. ɼʣʷ ʙʽʦʜʝʛʨʘʜʘʮʽʾ ʢʩʝʥʦʙʽʦʪʠʢʽʚ ʢʨʘʱʝ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʩʦʮʽʘʮʽʾ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʪʦʤʫ ʱʦ ʚʦʥʠ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽ, ʥʽʞ 
ʦʢʨʝʤʦ ʚʟʷʪʽ ʚʠʜʠ. ʇʨʠ ʮʴʦʤʫ ʪʠʧʠ ʟʚ'ʷʟʢʽʚ ʫ ʧʦʜʽʙʥʽʡ ʘʩʦʮʽʘʮʽʾ ʤʦʞʫʪʴ ʙʫʪʠ 
ʨʽʟʥʽ. ʆʜʠʥ ʚʠʜ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʤʦʞʝ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʙʨʘʪʠ ʫʯʘʩʪʴ ʫ 
ʨʦʟʢʣʘʜʘʥʥʽ ʢʩʝʥʦʙʽʦʪʠʢʽʚ, ʘ ʽʥʰʠʡ ï ʧʦʩʪʘʚʣʷʪʠ ʚʽʜʩʫʪʥʽ ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ [3]. 

ʇʝʨʝʚʘʛʘ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʯʠʱʝʥʥʷ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʭʽʤʽʯʥʠʤ ʫ ʪʦʤʫ, ʱʦ 
ʚʦʥʦ ʥʝ ʚʠʢʣʠʢʘʻ ʧʦʷʚʠ ʥʦʚʦʛʦ ʟʘʙʨʫʜʥʶʶʯʦʛʦ ʘʛʝʥʪʘ ʚ ʥʘʚʢʦʣʠʰʥʴʦʤʫ 
ʩʝʨʝʜʦʚʠʱʽ. ɼʝʷʢʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʟʜʘʪʥʽ ʟʤʽʥʶʚʘʪʠ ʤʦʣʝʢʫʣʫ ʢʩʝʥʦʙʽʦʪʠʢʘ ʡ 
ʨʦʙʠʪʠ ʾʾ ʜʦʩʪʫʧʥʦʶ ʡ ʧʨʠʚʘʙʣʠʚʦʶ ʜʣʷ ʽʥʰʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ 
(çʢʦʤʝʪʘʙʦʣʽʟʤè) [3]. ʇʨʠʢʣʘʜʦʤ ʤʦʞʝ ʩʣʫʞʠʪʠ ʨʦʟʢʣʘʜʘʥʥʷ ʽʥʩʝʢʪʠʮʠʜʫ 
ʧʘʨʘʪʽʦʥʫ ʧʽʜ ʜʽʻʶ ʜʚʦʭ ʰʪʘʤʽʚ Pseudomonas ï P. aeruginosa ʡ P. stuzeri. ʋ 
ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝʧʦʚʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʤʦʣʝʢʫʣʠ ʢʩʝʥʦʙʽʦʪʠʢʘ ï 
ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ, ʤʝʪʠʣʶʚʘʥʥʷ, ʘʮʝʪʠʣʫʚʘʥʥʷ ʡ ʪ.ʜ., ʨʝʟʫʣʴʪʘʪʦʤ ʷʢʦʛʦ ʻ 
ʚʪʨʘʪʘ ʮʽʻʶ ʨʝʯʦʚʠʥʦʶ ʪʦʢʩʠʯʥʦʩʪʽ [1]. 

ɼʝʛʨʘʜʘʮʽʷ ʢʩʝʥʦʙʽʦʪʠʢʽʚ ʚʽʜʙʫʚʘʪʴʩʷ ʫ ʜʚʘ ʝʪʘʧʠ:  
1. ʌʨʘʛʤʝʥʪʘʮʽʷ. ʂʩʝʥʦʙʽʦʪʠʢʠ ʧʽʜ ʜʽʻʶ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʧʨʦʜʫʢʪʽʚ ʤʝʪʘʙʦʣʽʟʤʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, 
ʨʦʟʧʘʜʘʶʪʴʩʷ ʥʘ ʜʨʽʙʥʽ ʬʨʘʛʤʝʥʪʠ ʟ ʥʘʩʪʫʧʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʾʭ 
ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ ʷʢ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ.  

2. ʄʽʥʝʨʘʣʽʟʘʮʽʷ. ʇʨʦʜʫʢʪʠ ʬʨʘʛʤʝʥʪʘʮʽʾ ʩʧʦʞʠʚʘʶʪʴʩʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ 
ʽ ʚ ʢʽʥʮʝʚʦʤʫ ʨʝʟʫʣʴʪʘʪʽ ʛʝʥʝʨʫʻʪʴʩʷ ʚʫʛʣʝʢʠʩʣʠʡ ʛʘʟ ʽ ʚʦʜʘ ʟʘ ʘʝʨʦʙʥʠʭ ʘʙʦ  
ʚʫʛʣʝʢʠʩʣʠʡ ʛʘʟ ʽ ʤʝʪʘʥ ï ʟʘ ʘʥʘʝʨʦʙʥʠʭ ʫʤʦʚ, ʘ ʪʘʢʦʞ ʥʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ 
ʙʽʦʩʫʤʽʩʥʠʭ ʧʨʦʜʫʢʪʽʚ ʜʝʛʨʘʜʘʮʽʾ ï ʙʽʦʤʘʩʠ. 

ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʢʩʝʥʦʙʽʦʪʠʢʽʚ ʥʘʜʟʚʠʯʘʡʥʦ ʪʦʢʩʠʯʥʘ ʪʘ ʚʠʷʚʣʷʻ 
ʤʫʪʘʛʝʥʥʠʡ, ʢʘʥʮʝʨʦʛʝʥʥʠʡ, ʘʣʝʨʛʽʯʥʠʡ ʪʘ ʪʝʨʘʪʦʛʝʥʥʠʡ ʚʧʣʠʚ. ɿʨʦʟʫʤʽʣʦ, 
ʱʦ ʣʶʜʩʪʚʦ ʥʝ ʤʦʞʝ ʧʦʚʥʽʩʪʶ ʚʽʜʤʦʚʠʪʠʩʴ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ 



102 

ʨʝʯʦʚʠʥ, ʪʘʢ, ʷʢ ʚʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʘʢʪʠʯʥʦ ʚ ʫʩʽʭ ʛʘʣʫʟʷʭ 
ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ʊʦʤʫ ʟʘʨʘʟ ʥʘ ʧʝʨʰʠʡ ʧʣʘʥ ʚʠʩʪʫʧʘʻ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʨʫʡʥʫʶʯʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʜʣʷ ʦʯʠʩʪʢʠ 
ʩʝʨʝʜʦʚʠʱʘ ʚʽʜ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʟʘʙʨʫʜʥʠʢʽʚ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 
1. ɽʢʦʣʦʛʽʷ, ʦʭʦʨʦʥʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʟʙʘʣʘʥʩʦʚʘʥʝ ʧʨʠʨʦʜʦʢʦ-
ʨʠʩʪʫʚʘʥʥʷ / ʋʢʣ. ɺ.ɺ. ɺʝʤʙʝʨ ï 2012. ï 85 ʩ. 

2. ɽʢʦʣʦʛʽʯʥʘ ʙʽʦʪʝʭʥʦʣʦʛʽʷ / ʇʽʜ. ʨʝʜ. ʂ.ʌ. ʌʦʩʪʝʨʘ, ɼ.ɸ.ɼʞ. ɺʝʡʟʘ. ʇʝʨ. ʩ ʘʥʛʣ. ï 
ʃ.:ʍʽʤʽʷ,1990. 

3. ʉʦʨʦʯʘʥ ʆ.ʆ. ɹʽʦʭʽʤʽʯʥʽ ʦʩʥʦʚʠ ʝʢʦʪʦʢʩʠʢʦʣʦʛʽʾ: ʅʘʚʯ.ʧʦʩʽʙ. ï ɼ.: ɺʠʜ-ʚʦ ʆʢʩʘʤʠʪ-
ʊʝʢʩ, 2006. ï 80 ʩ. 

 
 

ɺʇʃʀɺ ʇʈɽʇɸʈɸʊʋ "ʐʋʄɽʈʉʔʂɽ ʉʈɯɹʃʆ" ʅɸ ɺʀɾʀɺɸʅɯʉʊʔ 
ʑʋʈɯɺ ʅɸ ʌʆʅɯ ʊʈʀɺɸʃʆɻʆ ɺɾʀɺɸʅʅʗ ʊʈɸʅʉɻɽʅʅʆɰ ʉʆɰ ʋ 

ʉʂʃɸɼɯ ʈɸʎɯʆʅʋ 

ʆʤʝʣʴʯʝʥʢʦ ʅ.ʄ.1, ʂʫʯʝʨʷʚʘ ɺ.ɸ.1, ɼʨʦʥʠʢ ɻ.ɺ.2 
1 ʏʝʨʥʽʚʝʮʴʢʠʡ ʬʘʢʫʣʴʪʝʪ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ  

"ʍʘʨʢʽʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ", ʤ. ʏʝʨʥʽʚʮʽ 
2 ɹʫʢʦʚʠʥʩʴʢʘ ʜʝʨʞʘʚʥʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʘ ʜʦʩʣʽʜʥʘ ʩʪʘʥʮʽʷ ʅɸɸʅ 

ʆʜʥʠʤ ʽʟ ʟʘʚʜʘʥʴ ʩʫʯʘʩʥʦʾ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʘʢʪʫʘʣʴʥʠʭ 
ʤʝʜʠʢʦ-ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ ʻ ʚʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʟʘʩʪʦʩʫʚʘʥʥʷ 
ʧʨʦʜʫʢʪʽʚ ʥʘʥʦʪʝʭʥʦʣʦʛʽʾ. ʈʦʟʚôʷʟʘʥʥʷ ʧʦʩʪʘʚʣʝʥʦʛʦ ʟʘʚʜʘʥʥʷ ʨʦʟʢʨʠʚʘʻ 
ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʫʤʽʥʥʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʜʽʾ ʥʘʥʦʯʘʩʪʠʥʦʢ 
ʤʝʪʘʣʽʚ ʥʘ ʞʠʚʽ ʦʨʛʘʥʽʟʤʠ ʪʘ ʚʠʨʽʰʫʻ ʧʨʦʙʣʝʤʠ ʧʨʘʢʪʠʯʥʦʛʦ ʾʭ 
ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ [1]. 

ʇʨʝʧʘʨʘʪ çʐʫʤʝʨʩʴʢʝ ʩʨʽʙʣʦè ï ʦʜʥʦʨʽʜʥʘ ʧʨʦʟʦʨʘ ʨʽʜʠʥʘ ʟʽ ʩʣʘʙʢʠʤ 
ʙʣʘʢʠʪʥʠʤ ʚʽʜʪʽʥʢʦʤ ʙʝʟ ʟʘʧʘʭʫ, ʜʦ ʩʢʣʘʜʫ ʷʢʦʛʦ ʚʭʦʜʷʪʴ ʥʘʥʦʢʣʘʩʪʝʨʠ 
ʘʢʚʘʭʝʣʘʪʽʚ ɸʨʛʝʥʪʫʤʫ ʪʘ ʂʫʧʨʫʤʫ. ɺʽʜʧʦʚʽʜʥʦ, ʚʧʣʠʚ ʧʨʝʧʘʨʘʪʫ ʦʙʫʤʦʚʣʝʥʠʡ 
ʬʽʟʠʢʦ-ʙʽʦʣʦʛʽʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʥʘʥʦʘʢʚʘʭʝʣʘʪʽʚ ʩʢʣʘʜʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʪʘ 
ʢʦʤʧʣʝʢʩʥʦʶ ʩʪʠʤʫʣʶʚʘʣʴʥʦʶ ʜʽʻʶ ʜʘʥʠʭ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ.  

ɸʨʛʝʥʪʫʤ ʤʘʻ ʚʠʨʘʞʝʥʽ ʙʘʢʪʝʨʠʮʠʜʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʘʚʜʷʢʠ ʟʜʘʪʥʦʩʪʽ 
ʙʣʦʢʫʚʘʪʠ SH-ʛʨʫʧʠ ʬʝʨʤʝʥʪʽʚ, ʧʨʠʛʥʽʯʫʚʘʪʠ ʬʫʥʢʮʽʶ ɼʅʂ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, 
ʱʦ ʟʫʤʦʚʣʶʻ ʟʘʛʠʙʝʣʴ ʦʩʪʘʥʥʽʭ [2]. ʇʨʝʧʘʨʘʪʠ ʥʘʥʦʩʨʽʙʣʘ ʟʜʽʡʩʥʶʶʪʴ 
ʩʪʠʤʫʣʶʶʯʫ ʜʽʶ ʥʘ ʢʨʦʚʦʪʚʦʨʥʽ ʦʨʛʘʥʠ. ʋ ʥʝʚʝʣʠʢʠʭ ʜʦʟʘʭ ʮʝʡ 
ʤʽʢʨʦʝʣʝʤʝʥʪ ʧʦʢʨʘʱʫʻ ʧʝʨʝʙʽʛ ʨʽʟʥʠʭ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʦʨʛʘʥʽʟʤʽ. 
ʉʨʽʙʣʦ ʪʘʢʦʞ ʻ ʜʦʩʠʪʴ ʩʠʣʴʥʠʤ ʽʤʫʥʦʤʦʜʫʣʷʪʦʨʦʤ, ʡʦʛʦ ʚʧʣʠʚ ʩʧʨʠʷʻ 
ʧʽʜʚʠʱʝʥʥʶ ʢʽʣʴʢʦʩʪʽ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ [3]. ʂʫʧʨʫʤ ï ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʠʡ 
ʝʣʝʤʝʥʪ, ʱʦ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʙʘʛʘʪʴʦʭ ʚʽʪʘʤʽʥʽʚ, ʛʦʨʤʦʥʽʚ, ʬʝʨʤʝʥʪʽʚ, 
ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʧʨʦʮʝʩʘʭ ʪʢʘʥʠʥʥʦʛʦ ʜʠʭʘʥʥʷ, ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ 
ʧʽʜʪʨʠʤʘʥʥʽ ʥʦʨʤʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ʢʦʣʘʛʝʥʫ ʪʘ ʧʨʦʮʝʩʘʭ ʢʝʨʘʪʠʥʽʟʘʮʽʾ. 
ʂʫʧʨʫʤ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʙʘʛʘʪʴʦʭ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʬʝʨʤʝʥʪʽʚ, ʩʠʩʪʝʤʠ 
ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ ʦʨʛʘʥʽʟʤʫ ʷʢ ʢʦʬʘʢʪʦʨ ʬʝʨʤʝʥʪʫ 
ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʠ, ʷʢʠʡ ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʥʝʡʪʨʘʣʽʟʘʮʽʾ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ 
ʢʠʩʥʶ. ʄʽʢʨʦʝʣʝʤʝʥʪ ʟʚôʷʟʫʻ ʤʽʢʨʦʙʥʽ ʪʦʢʩʠʥʠ, ʤʘʻ ʚʠʨʘʞʝʥʫ ʧʨʦʪʠʟʘʧʘʣʴʥʫ 
ʚʣʘʩʪʠʚʽʩʪʴ, ʩʧʨʠʷʻ ʟʘʩʚʦʻʥʥʶ ʌʝʨʫʤʫ ʽ ʩʠʥʪʝʟʫ ʛʝʤʦʛʣʦʙʽʥʫ [2]. 
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ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʧʨʝʧʘʨʘʪʫ çʐʫʤʝʨʩʴʢʝ ʩʨʽʙʣʦè 
ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʫ ʬʫʥʢʮʽʶ ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʚʘʨʠʥ, ʷʢʽ ʪʨʠʚʘʣʠʡ ʯʘʩ ʩʧʦʞʠʚʘʣʠ 
ʪʨʘʥʩʛʝʥʥʫ ʩʦʶ ʫ ʩʢʣʘʜʽ ʨʘʮʽʦʥʫ. 

ɽʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʝʜʝʥʦ ʥʘ 4 ʛʨʫʧʘʭ ʱʫʨʽʚ ʣʽʥʽʾ ɺʽʩʪʘʨ: ʛʨʫʧʘ çʂʦʥʪʨʦʣʴè ï 
ʽʥʪʘʢʪʥʽ ʪʚʘʨʠʥʠ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʩʪʘʥʜʘʨʪʥʠʡ ʚʽʚʘʨʽʡʥʠʡ ʨʘʮʽʦʥ; ʛʨʫʧʘ 
çɼʦʩʣʽʜʥʘ 1è ï ʪʚʘʨʠʥʠ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʩʪʘʥʜʘʨʪʥʠʡ ʨʘʮʽʦʥ ʽʟ ʟʘʤʽʥʦʶ 35% ʟʘ 
ʧʨʦʪʝʾʥʦʤ ʥʘ ʙʦʙʠ ʪʨʘʜʠʮʽʡʥʦʾ ʩʦʾ; ʛʨʫʧʘ çɼʦʩʣʽʜʥʘ 2è ï ʩʪʘʥʜʘʨʪʥʠʡ ʨʘʮʽʦʥ ʽʟ 
ʟʘʤʽʥʦʶ ʘʥʘʣʦʛʽʯʥʦʾ ʯʘʩʪʠʥʠ ʥʘ ʙʦʙʠ ʨʘʫʜʘʧʩʪʽʡʢʦʾ ʩʦʾ (RoundupÈ ʣʽʥʽʾ GTS 
40-3-2, ʱʦ ʤʽʩʪʠʪʴ ʪʨʘʥʩʛʝʥʠ cp4epsps ʪʘ ʨʝʛʫʣʷʪʦʨʥʽ ʝʣʝʤʝʥʪʠ ï ʧʨʦʤʦʪʦʨ 
35S ʽ ʪʝʨʤʽʥʘʪʦʨ NOS); ʛʨʫʧʘ çɼʦʩʣʽʜʥʘ 3è ʙʫʣʘ ʩʬʦʨʤʦʚʘʥʘ ʽʟ ʧʨʝʜʩʪʘʚʥʠʢʽʚ 
ʪʚʘʨʠʥ ʛʨʫʧʠ çɼʦʩʣʽʜʥʘ 2è ʜʨʫʛʦʛʦ ʧʦʢʦʣʽʥʥʷ, ʷʢʽ ʧʨʦʜʦʚʞʠʣʠ ʚʞʠʚʘʪʠ 
ʜʦʩʣʽʜʥʠʡ ʨʘʮʽʦʥ, ʘ ʜʦ ʩʢʣʘʜʫ ʾʭ ʧʠʪʥʦʾ ʚʦʜʠ ʚʚʦʜʠʣʠ ʧʨʝʧʘʨʘʪ çʐʫʤʝʨʩʴʢʝ 
ʩʨʽʙʣʦè ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 0,01%. ʊʚʘʨʠʥʠ ʧʝʨʰʠʭ ʪʨʴʦʭ ʛʨʫʧ ʦʪʨʠʤʫʚʘʣʠ 
ʟʚʠʯʘʡʥʫ ʧʠʪʥʫ ʚʦʜʫ.  

ʇʽʩʣʷ 30-ʜʝʥʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʨʦʟʯʠʥʫ ʧʨʝʧʘʨʘʪʫ çʐʫʤʝʨʩʴʢʝ ʩʨʽʙʣʦè 
ʪʚʘʨʠʥʠ ʛʨʫʧʠ çɼʦʩʣʽʜʥʘ 3è ʙʫʣʠ ʩʧʘʨʦʚʘʥʽ. ɼʣʷ ʟʘʧʣʽʜʥʝʥʥʷ ʜʦ ʩʘʤʦʢ 
ʧʽʜʩʘʜʞʫʚʘʣʠ ʩʘʤʮʽʚ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 2:1 ʥʘ ʦʜʠʥ ʝʩʪʨʘʣʴʥʠʡ ʮʠʢʣ. ʋ ʧʝʨʽʦʜ 
ʚʘʛʽʪʥʦʩʪʽ ʪʘ ʚʠʛʦʜʦʚʫʚʘʥʥʷ ʧʦʪʦʤʩʪʚʘ ʩʘʤʢʠ ʱʫʨʽʚ ʧʨʦʜʦʚʞʫʚʘʣʠ ʚʞʠʚʘʪʠ 
ʨʦʟʯʠʥ ʧʨʝʧʘʨʘʪʫ çʐʫʤʝʨʩʴʢʝ ʩʨʽʙʣʦè.  

ʅʘʨʦʜʞʝʥʥʷ ʥʘʱʘʜʢʽʚ ʫ ʚʩʽʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʛʨʫʧ ʬʽʢʩʫʚʘʣʦʩʷ ʥʘ  
21-23 ʜʦʙʫ ʚʘʛʽʪʥʦʩʪʽ. 

ɿʘʛʘʣʴʥʠʡ ʩʪʘʥ ʱʫʨʝʥʷʪ ʪʨʝʪʴʦʛʦ ʧʦʢʦʣʽʥʥʷ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʪʘ ʪʨʴʦʭ 
ʜʦʩʣʽʜʥʠʭ ʛʨʫʧʘʭ ʙʫʚ ʟʘʜʦʚʽʣʴʥʠʤ. ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ, ʬʽʟʠʯʥʠʡ ʨʦʟʚʠʪʦʢ, 
ʧʦʚʝʜʽʥʢʘ ʽ ʰʚʠʜʢʽʩʪʴ ʨʦʩʪʫ ʪʚʘʨʠʥʠ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʴ ʚʽʜ 
ʘʥʘʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʱʫʨʝʥʷʪ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. ɺʠʜʠʤʠʭ ʢʘʣʽʮʪʚ ʫ ʚʩʽʭ 
ʜʦʩʣʽʜʥʠʭ ʛʨʫʧʘʭ ʥʝ ʚʠʷʚʣʝʥʦ. ɺʽʜʣʠʧʘʥʥʷ ʚʫʰʥʠʭ ʨʘʢʦʚʠʥ ʬʽʢʩʫʚʘʣʦʩʷ ʥʘ  
3-4 ʜʝʥʴ, ʧʦʷʚʘ ʚʦʣʦʩʷʥʦʛʦ ʧʦʢʨʦʚʫ ï ʥʘ 5-6 ʜʝʥʴ, ʧʨʦʨʽʟʫʚʘʥʥʷ ʟʫʙʽʚ ï ʥʘ  
9-10 ʜʝʥʴ, ʚʽʜʢʨʠʪʪʷ ʦʯʝʡ ï ʥʘ 15-16 ʜʝʥʴ. 

ʇʦʩʪʥʘʪʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ ʱʫʨʽʚ ʪʨʝʪʴʦʛʦ ʧʦʢʦʣʽʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 
ʜʦʩʪʘʪʥʴʦʶ ʚʠʞʠʚʘʥʽʩʪʶ ʚ ʪʨʴʦʭ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧʘʭ. ʊʘʢ, ʫ ʧʝʨʰʽ ʧôʷʪʴ ʜʽʙ ʞʠʪʪʷ 
ʩʤʝʨʪʥʽʩʪʴ ʥʘʱʘʜʢʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʩʪʘʥʦʚʠʣʘ 5,2%, ʫ ʥʘʩʪʫʧʥʽ 25 ʜʽʙ 
ʩʷʛʘʣʘ 9,1%; ʛʨʫʧʠ çɼʦʩʣʽʜʥʘ 1è ʩʤʝʨʪʥʽʩʪʴ ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ ʧôʷʪʠ ʜʽʙ ʩʢʣʘʣʘ 
8,8%, ʚ ʧʝʨʽʦʜ ʟ 6-ʾ ʧʦ 30-ʫ ʜʦʙʫ ʞʠʪʪʷ ï 9,6%; ʛʨʫʧʠ çɼʦʩʣʽʜʥʘ 2è ï 9,5% ʽ 
15,8%; ʛʨʫʧʠ çɼʦʩʣʽʜʥʘ 3è ï 6,5% ʽ 6,9% ʚʽʜʧʦʚʽʜʥʦ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 
ʚʢʘʟʫʶʪʴ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ ʧʨʝʧʘʨʘʪʫ çʐʫʤʝʨʩʴʢʝ ʩʨʽʙʣʦè ʫ 
ʢʦʥʮʝʥʪʨʘʮʽʾ 0,01% ʥʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʱʫʨʽʚ ʟ ʧʨʦʷʚʦʤ ʩʪʠʤʫʣʶʚʘʣʴʥʦʾ ʜʽʾ ʥʘ ʾʭ 
ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʞʠʚʘʥʥʷ ʨʦʟʯʠʥʫ ʥʘʥʦʯʘʩʪʠʥʦʢ ʧʨʝʧʘʨʘʪʫ çʐʫʤʝʨʩʴʢʝ 
ʩʨʽʙʣʦè ʜʦʩʣʽʜʥʠʤʠ ʪʚʘʨʠʥʘʤʠ ʫ ʩʢʣʘʜʽ ʧʠʪʥʦʾ ʚʦʜʠ ʥʘ ʬʦʥʽ ʪʨʠʚʘʣʦʛʦ 
ʩʧʦʞʠʚʘʥʥʷ ʪʝʨʤʽʯʥʦ ʦʙʨʦʙʣʝʥʠʭ ʛʝʥʝʪʠʯʥʦ ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʩʦʻʚʠʭ ʙʦʙʽʚ 
ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ʾʭ ʥʘʱʘʜʢʽʚ. 

ɺʧʣʠʚ ʧʨʝʧʘʨʘʪʫ çʐʫʤʝʨʩʴʢʝ ʩʨʽʙʣʦè ʥʘ ʨʦʙʦʪʫ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ 
ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʚʘʨʠʥ ʥʘ ʬʦʥʽ ʪʨʠʚʘʣʦʛʦ ʚʞʠʚʘʥʥʷ ʪʨʘʥʩʛʝʥʥʦʾ ʩʦʾ ʙʫʜʝ 
ʟôʷʩʦʚʘʥʠʡ ʧʽʜ ʯʘʩ ʥʘʩʪʫʧʥʠʭ ʜʦʩʣʽʜʞʝʥʴ.  

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 
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EFFECTS OF NUTRITIONAL COMPONENTS ON IN VITRO 
MORPHOGENESIS OF THE SHIRVAN-SHAHI GRAPE VARIETY 

Sadigova E.E., Garagozov T.H. 
Institute of Molecular Biology and Biotechnology, 

Azerbaijan National Academy of Sciences, Baku, Azerbaijan 

The object of the study ī Shirvan Shahi grape variety ī is one of the valuable 
Azerbaijani varieties having the greatest medical, technical and economical 
importance in the world. This species was cultivated in the Kurdemir region 
according to the "Khiyabani" method using the wild form grown in the East Tugay 
forests. At the beginning of the XX century the sowing area of Shirvan-Shahi was 
more than 500 ha in the Kurdemir region of Azerbaijan. However, nowadays the 
population of the Shirvan-Shahi variety has been almost completely destroyed. In 
vitro microclonal propagation was carried out to save and preserve the genefund of 
the ancient, aboriginal Shirvan-Shahi grape variety [2]. 

The research on biotechnological reproduction of an ancient aboriginal grape 
variety Shirvan-Shahi was conducted with the purpose of preserving the gene pool 
and restoring a population of the variety of commercial value. In order to develop 
clonal propagation approaches in vitro in relation to the variety Shirvan-Shahi, the 
concentration dependencies of the influence of morphogenesis on the intensity of 
growth processes of tube plants were studied and optimized in vitro. The effects of 
nutritional remedies on the morphogenesis of plants during microclonal reproduction 
were studied in vitro. The correlation between the changes in the mineral and 
organic components of the medium at separate stages of cultivation of microplants 
was established under in vitro conditions. The features of rhizogenesis were studied 
at the stages of microclonal reproduction. Toxic effects of some antibiotics on 
morphological indices were studied in vitro when obtaining cuttings having rooting 
ability. The carried out researches confirm that the population of the Shirvan-Shahi 
grape can be restored using both developed methods in vivo, and methods of 
biotechnology in vitro.  

Micropropagation allows using the limited number of distant genotypes or new 
perspective varieties in the selection process, rapidly obtaining virus free planting 
material, long-term preservation of plant samples at low temperatures [1]. 

During micropropagation new plants can be obtained from plant parts having 
totipotent properties-embryo, seed, stem, shoot, root, callus, single cell or pollen ī in 
artificial nutritional medium, under aseptic conditions. 

Microclonal propagation of grape plants is performed in several stages: 
preparation, explantation of the initial tissue or plant part, propagation of the 
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obtained explant, increasing tolerance to environmental conditions, root formation 
and the transfer of plants from test-tubes to the natural conditions. The experiments 
comprise the first three stages of the microclonal propagation. 

Various modifications of the M-S medium were used to study the influence of 
nutritional components on morphogenesis of the grape plants [3]. In the course of 
the experiment, approaches developed for the propagation of grape varieties of 
Europe-Asian (I and II groups) and American ecological, geographical origins  
(III and IV groups) were applied. 

Table 1.  
Development of the Shirvan-Shahi grape variety under exogenous induction factors 

(The approach applied to the European variety groups (I, II)). 
 

More vitamins were used in the approach applied to the European-Asian 
variety groups compared with the American variety groups and concentrations of 
the nutritional elements also changed. 

According to the above indices, removal or addition of any of the nutritional 
components and changes in their concentrations had an effect on the development 
of the Shirvan-Shahi grape variety. Increases in the thiamine and pyridoxine 
amounts at the beginning of cultivation had more effect on the plant growth than a 
decrease in the mineral content. 
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Duration of the grape development 
(days) 

var 1 var 2

ELEMENTS (mg/l) Var I Var II 

Macroelements + + 

Microelements + + 

Thiamine HCl 
Pyridoxine 

0.1 
0.1 

0.4 
0.2 

BAP 0.1 0.1 

CaCl
2
 4.40 4.40 

Glycine 
Aspartic acid 

1 
0.5 

- 
0.5 

Mesoinosite 50 100 

Sucrose (g) 20 30 

Agar (%) 0,7 0,7 

pH 5.7 5.7 
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Table 2.  
Development of the Shirvan-Shahi grape variety under exogenous induction factors 

(The approach applied to the America variety groups (III,IV)). 

The effects of nutritional medium, and physiologically active components on 
the plant growth and development under in vitro conditions have been studied. It 
was established that high sensitivity of the Shirvan-Shahi grape variety to changes 
in concentrations of physiologically active substances was related to genotypic 
properties of the plant.  

References: 
1. Hussey G. In vitro methods of plant propagation // Sci.Hort. ï 1975. ï V.24, No1. ïpp. 

16-20. 
2. Panahov T.M., Salimov V.S., Zari A.M. çVine growing in Azerbaijanè. Baku: çMuallimè 

publishing house, 2010. ï p. 224. 
3. Murashige T., Skoog F. A revised medium for rapid growth and bicassays with tobacco 

tissue cultures // Physiol. Plant. ï 1962. ï V.15. ï pp. 473ï497/ 
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Duration of the grape development 

(days) 

var 3 var 4

ELEMENTS 
(mg/l) 

Var V 
(ĲM-S) 

Var VI 
(ĲM-S) 

Macroelements + + 

Microelements + + 

Thiamine HCl - 0,2 

BAP 0,1 0,1 

CaCl
2
 4,40 4,40 

Mesoinosite 100 100 

Sucrose (g) 30 30 

Agar (%) 0,9 0,9 

pH 5,7 5,3 
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ɻʃʖʂʆɿɸ ʉʀʈʆɺɸʊʂʀ ʂʈʆɺɯ ʄʆʃʆɼʅʗʂʋ ʉɺʀʅɽʁ ʊɸ ɰɰ ɿɺ'ʗɿʆʂ  
ɿ ɺɯɼɻʆɼɯɺɽʃʔʅʀʄʀ ʊɸ ʄôʗʉʅʀʄʀ ʗʂʆʉʊʗʄʀ 

ʍʘʣʘʢ ɺ.ɯ.1, ɹʦʨʜʫʥ ʆ.ʄ.2, ɼʽʤʯʷ ɻ.ɻ.1, ʉʫʩʦʣ ʈ.ʃ.3,  
1ɼʋ ɯʥʩʪʠʪʫʪ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʅɸɸʅ ʋʢʨʘʾʥʠ 

2ɯʥʩʪʠʪʫʪ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʇʽʚʥʽʯʥʦʛʦ ʉʭʦʜʫ ʅɸɸʅ ʋʢʨʘʾʥʠ 
3ʆʜʝʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɸʢʪʫʘʣʴʥʠʤ ʧʠʪʘʥʥʷʤ ʚ ʛʘʣʫʟʽ ʩʚʠʥʘʨʩʪʚʘ, ʧʦʨʷʜ ʟ ʦʧʪʠʤʽʟʘʮʽʻʶ ʫʤʦʚ 
ʫʪʨʠʤʘʥʥʷ ʽ ʛʦʜʽʚʣʽ ʪʚʘʨʠʥ ʨʽʟʥʠʭ ʩʪʘʪʝʚʦʚʽʢʦʚʠʭ ʛʨʫʧ, ʘ ʪʘʢʦʞ ʚʠʨʽʰʝʥʥʷ 
ʧʨʦʙʣʝʤ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʻ ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ ʩʝʣʝʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ 
ʧʦʰʫʢ ʤʘʨʢʝʨʽʚ ʨʘʥʥʴʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʦʟʥʘʢ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ [1-3]. 

ʄʝʪʘ ʨʦʙʦʪʠ ï ʜʦʩʣʽʜʠʪʠ ʢʦʥʮʝʥʪʨʘʮʽʶ ʛʣʶʢʦʟʠ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ 
ʤʦʣʦʜʥʷʢʫ ʩʚʠʥʝʡ ʚʝʣʠʢʦʾ ʙʽʣʦʾ ʧʦʨʦʜʠ ʟʘʨʫʙʽʞʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ (ʋʛʦʨʱʠʥʘ) ʪʘ 
ʚʩʪʘʥʦʚʠʪʠ ʾʾ ʘʩʦʮʽʘʮʽʶ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʚʽʜʛʦʜʽʚʝʣʴʥʠʭ ʪʘ ʤôʷʩʥʠʭ ʷʢʦʩʪʝʡ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ʯʘʩʪʠʥʫ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʚʝʜʝʥʦ ʚ ʫʤʦʚʘʭ ʉʊʆɺ 
çɼʨʫʞʙʘ-ʂʘʟʥʘʯʝʾʚʢʘè ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʣʘʙʦʨʘʪʦʨʽʾ ʪʚʘʨʠʥʥʠʮʪʚʘ 
ɼʋ ɯʥʩʪʠʪʫʪ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʅɸɸʅ ʋʢʨʘʾʥʠ ʪʘ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʤʫ ʮʝʥʪʨʽ 
ʙʽʦʙʝʟʧʝʢʠ ʽ ʝʢʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʨʝʩʫʨʩʽʚ ɸʇʂ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʛʦ 
ʜʝʨʞʘʚʥʦʛʦ ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ.  

ʆʮʽʥʢʫ ʤʦʣʦʜʥʷʢʫ ʩʚʠʥʝʡ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʚʽʜʛʦʜʽʚʝʣʴʥʠʭ ʽ ʤ'ʷʩʥʠʭ ʷʢʦʩʪʝʡ 
ʧʨʦʚʦʜʠʣʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʘʩʪʫʧʥʠʭ ʦʟʥʘʢ: ʩʝʨʝʜʥʴʦʜʦʙʦʚʠʡ ʧʨʠʨʽʩʪ ʞʠʚʦʾ 
ʤʘʩʠ ʟʘ ʧʝʨʽʦʜ ʢʦʥʪʨʦʣʴʥʦʾ ʚʽʜʛʦʜʽʚʣʽ, ʢʛ; ʚʽʢ ʜʦʩʷʛʥʝʥʥʷ ʞʠʚʦʾ ʤʘʩʠ 100 ʢʛ, ʜʽʙ, 
ʪʦʚʱʠʥʘ ʰʧʠʢʫ ʥʘ ʨʽʚʥʽ 6-7 ʛʨʫʜʥʠʭ ʭʨʝʙʮʽʚ, ʤʤ. ɯʥʪʝʛʨʦʚʘʥʫ ʦʮʽʥʢʫ ʟʘʟʥʘʯʝʥʠʭ 
ʦʟʥʘʢ ʧʨʦʚʦʜʠʣʠ ʟʘ ʥʘʩʪʫʧʥʠʤ ʽʥʜʝʢʩʦʤ: 

),13,4()242(100 LʂIʚ ³-³+=  

ʜʝ: ɯʚ - ʢʦʤʧʣʝʢʩʥʠʡ ʽʥʜʝʢʩ ʚʽʜʛʦʜʽʚʝʣʴʥʠʭ ʪʘ ʤôʷʩʥʠʭ ʷʢʦʩʪʝʡ, ʙʘʣʽʚ;  
ʂ ï ʩʝʨʝʜʥʴʦʜʦʙʦʚʠʡ ʧʨʠʨʽʩʪ ʞʠʚʦʾ ʤʘʩʠ, ʢʛ;  
L - ʪʦʚʱʠʥʘ ʰʧʠʢʫ ʥʘ ʨʽʚʥʽ 6-7 ʛʨʫʜʥʠʭ ʭʨʝʙʮʽʚ, ʤʤ;  
242; 4,13 - ʧʦʩʪʽʡʥʽ ʢʦʝʬʽʮʽʻʥʪʠ [4]. 

ʂʦʥʮʝʥʪʨʘʮʽʶ ʛʣʶʢʦʟʠ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʤʦʣʦʜʥʷʢʫ ʩʚʠʥʝʡ ʜʦʩʣʽʜʞʫʚʘʣʠ 
ʟʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʶ ʤʝʪʦʜʠʢʦʶ [5]. ɹʽʦʤʝʪʨʠʯʥʫ ʦʙʨʦʙʢʫ ʦʜʝʨʞʘʥʠʭ 
ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʚʦʜʠʣʠ ʟʘ ʤʝʪʦʜʠʢʘʤʠ ʃʘʢʽʥʘ ɻ.ʌ. [6]. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ, ʱʦ ʩʝʨʝʜʥʴʦʜʦʙʦʚʠʡ ʧʨʠʨʽʩʪ ʞʠʚʦʾ 
ʤʘʩʠ ʤʦʣʦʜʥʷʢʫ ʩʚʠʥʝʡ ʚʝʣʠʢʦʾ ʙʽʣʦʾ ʧʦʨʦʜʠ ʫʛʦʨʩʴʢʦʛʦ ʧʦʭʦʜʞʝʥʥʷ (n=20) ʟʘ 
ʧʝʨʽʦʜ ʢʦʥʪʨʦʣʴʥʦʾ ʚʽʜʛʦʜʽʚʣʽ ʩʪʘʥʦʚʠʪʴ 0,563Ñ0,0075 ʢʛ (ʉv=5,50 %), ʚʽʢ 
ʜʦʩʷʛʥʝʥʥʷ ʞʠʚʦʾ ʤʘʩʠ 100 ʢʛ ï 175,2Ñ2,30 ʜʽʙ (ʉv=5,42 %), ʪʦʚʱʠʥʘ ʰʧʠʢʫ ʥʘ 
ʨʽʚʥʽ 6-7 ʛʨʫʜʥʠʭ ʭʨʝʙʮʽʚ ï 21,5Ñ0,44 ʤʤ (ʉv=8,51 %), ʢʦʤʧʣʝʢʩʥʠʡ ʽʥʜʝʢʩ 
ʚʽʜʛʦʜʽʚʝʣʴʥʠʭ ʪʘ ʤôʷʩʥʠʭ ʷʢʦʩʪʝʡ ï 146,46Ñ2,279 ʙʘʣʽʚ (ʉv=6,22 %). 
ʂʦʥʮʝʥʪʨʘʮʽʷ ʛʣʶʢʦʟʠ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʤʦʣʦʜʥʷʢʫ ʩʚʠʥʝʡ ʧʽʜʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ 
ʜʦʨʽʚʥʶʻ 6,00Ñ0,784 ʤʢʤʦʣʴ/ʣ (ʉv=52,30 %).  

ɼʦʩʣʽʜʞʝʥʥʷ ʚʽʜʛʦʜʽʚʝʣʴʥʠʭ ʽ ʤ'ʷʩʥʠʭ ʷʢʦʩʪʝʡ ʤʦʣʦʜʥʷʢʫ ʩʚʠʥʝʡ ʚʝʣʠʢʦʾ 
ʙʽʣʦʾ ʧʦʨʦʜʠ ʫʛʦʨʩʴʢʦʾ ʩʝʣʝʢʮʽʾ ʟʘʣʝʞʥʦ ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʣʶʢʦʟʠ ʫ ʩʠʨʦʚʘʪʮʽ 
ʢʨʦʚʽ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 1. 
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ʊʘʙʣʠʮʷ 1. 
ɺ̔ ʜʛʦʜʽʚʝʣʴʥʽ ʽ ʤ'ʷʩʥʽ ʷʢʦʩʪʽ ʤʦʣʦʜʥʷʢʫ ʩʚʠʥʝʡ ʚʝʣʠʢʦʾ ʙʽʣʦʾ ʧʦʨʦʜʠ ʫʛʦʨʩʴʢʦʾ 

ʩʝʣʝʢʮʽʾ ʟʘʣʝʞʥʦ ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʣʶʢʦʟʠ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ 

ʇʦʢʘʟʥʠʢʠ, 
ʦʜʠʥʠʮʽ ʚʠʤʽʨʫ 

ɹ̔ʦʤʝʪʨʠʯʥ
 ̔ʧʦʢʘʟʥʠʢʠ 

ʂʦʥʮʝʥʪʨʘʮʽʾ ʛʣʶʢʦʟʠ, ʤʤʦʣʴ/ʣ 

6,80-12,50 3,90-6,20 2,00-3,10 

ʛʨʫʧʘ 

ɯ ɯɯ ɯɯɯ 

ʩʝʨʝʜʥʴʦʜʦʙʦʚʠʡ 
ʧʨʠʨʽʩʪ ʞʠʚʦʾ ʤʘʩʠ 
ʟʘ ʧʝʨʽʦʜ 
ʢʦʥʪʨʦʣʴʥʦʾ 
ʚʽʜʛʦʜʽʚʣʽ, ʢʛ 

n 6 6 4 

C xS°  0,547Ñ0,0108 
0,565Ñ0,012

5 
0,568Ñ0,013

5 

ů 0,026 0,030 0,027 

ʉv,% 4,84 5,42 4,78 

ʚʽʢ ʜʦʩʷʛʥʝʥʥʷ 
ʞʠʚʦʾ ʤʘʩʠ 100 ʢʛ, 
ʜʽʙ 

C xS°  180,3Ñ3,48 174,0Ñ3,81 172,5Ñ4,19 

ů 8,52 9,33 8,39 

ʉv,% 4,72 5,36 4,86 

ʪʦʚʱʠʥʘ ʰʧʠʢʫ ʥʘ 
ʨʽʚʥʽ 6-7 ʛʨʫʜʥʠʭ 
ʭʨʝʙʮʽʚ, ʤʤ 

C xS°  21,6Ñ0,84 22,0Ñ0,68 20,7Ñ1,10 

ů 2,06 1,67 2,21 

ʉv,% 9,53 7,60 10,68 

ʢʦʤʧʣʝʢʩʥʠʡ ʽʥʜʝʢʩ 
ʚʽʜʛʦʜʽʚʝʣʴʥʠʭ ʪʘ 
ʤôʷʩʥʠʭ ʷʢʦʩʪʝʡ, 
ʙʘʣʽʚ 

C xS°  146,39Ñ4,178 
143,26Ñ3,87

2 
151,87Ñ3,23

5 

ů 10,23 9,48 6,47 

ʉv,% 6,99 6,62 4,26 

ʢʦʥʮʝʥʪʨʘʮʽʷ 
ʛʣʶʢʦʟʠ, ʤʤʦʣʴ/ʣ 

C xS°  9,15Ñ0,956 5,30Ñ0,314 2,32Ñ0,262 

ů 2,34 0,76 0,52 

ʉv,% 25,61 14,51 22,58 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʦʣʦʜʥʷʢ ʩʚʠʥʝʡ ɯɯɯ ʛʨʫʧʠ ʧʝʨʝʚʘʞʘʚ ʨʦʚʝʩʥʠʢʽʚ  
ɯ ʛʨʫʧʠ ʟʘ ʩʝʨʝʜʥʴʦʜʦʙʦʚʠʤ ʧʨʠʨʦʩʪʦʤ ʞʠʚʦʾ ʤʘʩʠ ʟʘ ʧʝʨʽʦʜ ʢʦʥʪʨʦʣʴʥʦʾ 
ʚʽʜʛʦʜʽʚʣʽ ʥʘ 0,021 ʢʛ (td=1,23, P>0,05), ʚʽʢʦʤ ʜʦʩʷʛʥʝʥʥʷ ʞʠʚʦʾ ʤʘʩʠ  
100 ʢʛ ï ʥʘ 7,8 ʜʽʙ (td=1,44, P>0,05), ʪʦʚʱʠʥʦʶ ʰʧʠʢʫ ʥʘ ʨʽʚʥʽ 6-7 ʛʨʫʜʥʠʭ 
ʭʨʝʙʮʽʚ ï ʥʘ 0,9 ʤʤ. (td=0,65, P>0,05). 

ʈʽʟʥʠʮʷ ʟʘ ʢʦʤʧʣʝʢʩʥʠʤ ʽʥʜʝʢʩʦʤ ʚʽʜʛʦʜʽʚʝʣʴʥʠʭ ʪʘ ʤôʷʩʥʠʭ ʷʢʦʩʪʝʡ ʽ 
ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʛʣʶʢʦʟʠ ʜʦʨʽʚʥʶʻ 5,48 ʙʘʣʽʚ (td=1,03, P>0,05) ʽ 6,83 ʤʤʦʣʴ/ʣ 
(td=6,96, P<0,001). 

ʂʦʝʬʽʮʽʻʥʪ ʤʽʥʣʠʚʦʩʪʽ ʚʽʜʛʦʜʽʚʝʣʴʥʠʭ ʽ ʤ'ʷʩʥʠʭ ʷʢʦʩʪʝʡ ʤʦʣʦʜʥʷʢʫ ʩʚʠʥʝʡ 
ʚʝʣʠʢʦʾ ʙʽʣʦʾ ʧʦʨʦʜʠ ʫʛʦʨʩʴʢʦʾ ʩʝʣʝʢʮʽʾ ʟʘʣʝʞʥʦ ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʣʶʢʦʟʠ ʫ 
ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʢʦʣʠʚʘʚʩʷ ʫ ʤʝʞʘʭ ʚʽʜ 4,26 (ʢʦʤʧʣʝʢʩʥʠʡ ʽʥʜʝʢʩ ʚʽʜʛʦʜʽʚʝʣʴʥʠʭ 
ʪʘ ʤôʷʩʥʠʭ ʷʢʦʩʪʝʡ ʫ ʪʚʘʨʠʥ ɯɯɯ ʛʨʫʧʠ) ʜʦ 25,61 % (ʢʦʥʮʝʥʪʨʘʮʽʷ ʛʣʶʢʦʟʠ ʫ 
ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʪʚʘʨʠʥ ɯ ʛʨʫʧʠ). 

ʈʦʟʨʘʭʫʥʢʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʚ̔ ʜʛʦʜʽʚʝʣʴʥʠʭ ʽ 
ʤ'ʷʩʥʠʭ ʷʢʦʩʪʝʡ ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʛʣʶʢʦʟʠ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʤʦʣʦʜʥʷʢʫ ʩʚʠʥʝʡ 
ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʛʝʥʦʪʠʧʫ ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʜʦʩʪʦʚʽʨʥʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ 
ʥʘʩʪʫʧʥʠʤʠ ʧʘʨʘʤʠ: ʩʝʨʝʜʥʴʦʜʦʙʦʚʠʡ ʧʨʠʨʽʩʪ ʞʠʚʦʾ ʤʘʩʠ ʟʘ ʧʝʨʽʦʜ 
ʢʦʥʪʨʦʣʴʥʦʾ ʚʽʜʛʦʜʽʚʣʽ Ĭ ʢʦʤʧʣʝʢʩʥʠʡ ʽʥʜʝʢʩ ʚʽʜʛʦʜʽʚʝʣʴʥʠʭ ʪʘ ʤôʷʩʥʠʭ ʷʢʦʩʪʝʡ 
(r=0,563), ʪʦʚʱʠʥʘ ʰʧʠʢʫ ʥʘ ʨʽʚʥʽ 6-7 ʛʨʫʜʥʠʭ ʭʨʝʙʮʽʚ Ĭ ʢʦʤʧʣʝʢʩʥʠʡ ʽʥʜʝʢʩ 
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ʚʽʜʛʦʜʽʚʝʣʴʥʠʭ ʪʘ ʤôʷʩʥʠʭ ʷʢʦʩʪʝʡ (r= ï 0,693), ʚʽʢ ʜʦʩʷʛʥʝʥʥʷ ʞʠʚʦʾ ʤʘʩʠ 100 ʢʛ 
Ĭ ʢʦʤʧʣʝʢʩʥʠʡ ʽʥʜʝʢʩ ʚʽʜʛʦʜʽʚʝʣʴʥʠʭ ʪʘ ʤôʷʩʥʠʭ ʷʢʦʩʪʝʡ (r= ï 0,545) (ʪʘʙʣ. 2). 

ʊʘʙʣʠʮʷ 2 
ʈʽʚʝʥʴ ʢʦʨʝʣʷʮʽʡʥʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʚ̔ ʜʛʦʜʽʚʝʣʴʥʠʭ ʽ ʤ'ʷʩʥʠʭ  
ʷʢʦʩʪʝʡ ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʛʣʶʢʦʟʠ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʤʦʣʦʜʥʷʢʫ ʩʚʠʥʝʡ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʛʝʥʦʪʠʧʫ 

ʇʦʢʘʟʥʠʢʠ ɹʽʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ 

ʭ ʫ rÑSr tr 

ʩʝʨʝʜʥʴʦʜʦʙʦʚʠʡ ʧʨʠʨʽʩʪ ʞʠʚʦʾ 
ʤʘʩʠ ʟʘ ʧʝʨʽʦʜ ʢʦʥʪʨʦʣʴʥʦʾ 
ʚʽʜʛʦʜʽʚʣʽ, ʢʛ 

1 0,536Ñ0,2180* 2,46 

2 -0,406Ñ0,2360 1,72 

ʚʽʢ ʜʦʩʷʛʥʝʥʥʷ ʞʠʚʦʾ ʤʘʩʠ 100 ʢʛ, 
ʜʽʙ 

1 -0,545Ñ0,2165* 2,52 

2 0,424Ñ0,2338 1,81 

ʪʦʚʱʠʥʘ ʰʧʠʢʫ ʥʘ ʨʽʚʥʽ 6-7 ʛʨʫʜʥʠʭ 
ʭʨʝʙʮʽʚ, ʤʤ 

1 -0,693Ñ0,1861** 3,72 

2 0,152Ñ0,2552 0,60 

ʇʨʠʤ̔ʪʢʘ: 1 - ʢʦʤʧʣʝʢʩʥʠʡ ʽʥʜʝʢʩ ʚʽʜʛʦʜʽʚʝʣʴʥʠʭ ʪʘ ʤôʷʩʥʠʭ ʷʢʦʩʪʝʡ, ʙʘʣʽʚ; 
2 ï ʢʦʥʮʝʥʪʨʘʮʽʷ ʛʣʶʢʦʟʠ, ʤʤʦʣʴ/ʣ; * - ʈ<0,05; **  - ʈ<0,01 

ɿʚ'ʷʟʦʢ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʚ̔ ʜʛʦʜʽʚʝʣʴʥʠʭ ʽ ʤ'ʷʩʥʠʭ ʷʢʦʩʪʝʡ ʪʘ 
ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʛʣʶʢʦʟʠ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʤʦʣʦʜʥʷʢʫ ʩʚʠʥʝʡ ʢʦʣʠʚʘʻʪʴʩʷ ʫ 
ʤʝʞʘʭ ʚʽʜ ï 0,406 ʜʦ + 0,424. 

ʆʪʞʝ, ʦʪʨʠʤʘʥʽ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʟʘ ʦʩʥʦʚʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 
ʚʽʜʛʦʜʽʚʝʣʴʥʠʭ ʽ ʤôʷʩʥʠʭ ʷʢʦʩʪʝʡ ʤʦʣʦʜʥʷʢ ʩʚʠʥʝʡ ʚʝʣʠʢʦʾ ʙʽʣʦʾ ʧʦʨʦʜʠ  
ʫʛʦʨʩʴʢʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʚʽʜʧʦʚʽʜʘʻ ɯ ʢʣʘʩʫ ʽ ʢʣʘʩʫ çʝʣʽʪʘè, ʘ ʝʬʝʢʪʠʚʥʠʤʠ 
ʤʝʪʦʜʘʤʠ ʦʮʽʥʢʠ ʪʚʘʨʠʥ ʟʘ ʜʘʥʠʤʠ ʦʟʥʘʢʘʤʠ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ 
ʽʥʜʝʢʩʫ ʚʽʜʛʦʜʽʚʝʣʴʥʠʭ ʪʘ ʤôʷʩʥʠʭ ʷʢʦʩʪʝʡ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʣʶʢʦʟʠ 
ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʪʚʘʨʠʥ ʫ ʨʘʥʥʴʦʤʫ ʦʥʪʦʛʝʥʝʟʽ. 
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ʄʆɾʃʀɺʆʉʊɯ ɺʀʂʆʈʀʉʊɸʅʅʗ ʈʆɼʋ ALLIUM  
ɺ ʎʀʊʆɻɽʅɽʊʀʎɯ 

ʏʝʙʦʪʘʨ ɼ.ʆ., ɺʦʡʪʦʚʠʯ ʆ.ʄ.  
ɿʘʧʦʨʽʟʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʮʠʚʽʣʽʟʘʮʽʾ ʚ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ 
ʚʚʝʜʝʥʘ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʬʘʢʪʦʨʽʚ, ʜʽʷ ʷʢʠʭ ʥʘ ʦʨʛʘʥʽʟʤʠ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 
ʩʝʨʡʦʟʥʠʭ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʽ ʥʘʚʽʪʴ ʜʦ ʚʠʤʠʨʘʥʥʷ ʮʽʣʠʭ ʚʠʜʽʚ. ʉʝʨʝʜ ʪʘʢʠʭ 
ʬʘʢʪʦʨʽʚ ʦʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʛʝʥʦʪʦʢʩʠʢʘʥʪʠ, ʪʦʙʪʦ ʬʘʢʪʦʨʠ, ʟʜʘʪʥʽ 
ʧʦʨʫʰʫʚʘʪʠ ʛʝʥʝʪʠʯʥʽ ʩʪʨʫʢʪʫʨʠ ʽ ʧʨʦʮʝʩʠ. ʆʩʦʙʣʠʚʘ ʾʭ ʥʝʙʝʟʧʝʢʘ ʧʦʣʷʛʘʻ ʚ 
ʪʦʤʫ, ʱʦ ʾʭʥʽʡ ʝʬʝʢʪ ʥʝ ʧʨʠʧʠʥʷʻʪʴʩʷ ʽʟ ʟʘʛʠʙʝʣʣʶ ʦʨʛʘʥʽʟʤʫ ʱʦ ʧʽʜʜʘʚʘʚʩʷ ʾʭ 
ʚʧʣʠʚʫ, ʦʩʢʽʣʴʢʠ ʩʧʘʜʢʦʚʽ ʩʪʨʫʢʪʫʨʠ ʧʝʨʝʜʘʶʪʴʩʷ ʧʦʪʦʤʩʪʚʫ. ɺʽʜʜʘʣʝʥʽ 
ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ ʧʨʦʷʚʣʷʪʴʩʷ ʚ ʥʘʩʪʫʧʥʠʭ ʧʦʢʦʣʽʥʥʷʭ. ɺ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʚʢʨʘʡ 
ʥʝʦʙʭʽʜʥʘ ʦʮʽʥʢʘ ʛʝʥʦʪʦʢʩʠʯʥʦʩʪʽ ʚʩʽʭ ʬʘʢʪʦʨʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ 
ʤʦʥʽʪʦʨʠʥʛ ʟʘ ʩʢʣʘʜʦʤ ʛʝʥʦʪʦʢʩʠʢʘʥʪʽʚ ʙʽʦʩʬʝʨʠ.  

ʈʦʩʣʠʥʥʽ ʪʝʩʪ-ʩʠʩʪʝʤʠ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʷʢʦʩʪʽ ʽʥʜʠʢʘʪʦʨʽʚ 
ʛʝʥʦʪʦʢʩʠʯʥʦʩʪʽ [1, 2]. ɹʽʦʪʝʩʪʫʚʘʥʥʷ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʮʠʙʫʣʽ ʨʽʧʯʘʩʪʦʾ 
ʧʦʢʘʟʘʣʦ ʾʾ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʣʷ ʦʮʽʥʢʠ ʪʦʢʩʠʯʥʦʾ ʪʘ ʤʫʪʘʛʝʥʥʦʾ ʜʽʾ ʮʽʣʦʛʦ 
ʨʷʜʫ ʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ ʪʘ ʬʽʟʠʯʥʠʭ ʬʘʢʪʦʨʽʚ [3]. ʅʘ ʛʝʥʝʪʠʯʥʦʤʫ ʨʽʚʥʽ ʮʠʙʫʣʷ 
ʨʽʧʯʘʩʪʘ ʤʘʻ ʜʦʙʨʝ ʚʠʚʯʝʥʠʡ ʛʝʥʦʤ, ʘ ʩʪʨʫʢʪʫʨʘ ʾʾ ʭʨʦʤʦʩʦʤ ʧʽʜʭʦʜʠʪʴ ʜʣʷ 
ʤʝʪʘʬʘʟʥʦʛʦ ʽ ʘʥʘʬʘʟʥʦʛʦ ʘʥʘʣʽʟʫ. ʉʘʤʝ ʤʽʢʨʦʩʢʦʧʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ 
ʟʘʟʥʘʯʝʥʠʭ ʩʪʘʜʽʡ ʤʽʪʦʟʫ ʢʣʽʪʠʥ ʮʠʙʫʣʽ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʧʦʰʢʦʜʞʝʥʥʷ 
ʭʨʦʤʦʩʦʤ ʽ ʧʦʨʫʰʝʥʥʷ ʧʨʦʮʝʩʫ ʧʦʜʽʣʫ ʢʣʽʪʠʥ, ʱʦ ʥʘʜʘʻ ʜʦʜʘʪʢʦʚʫ ʽʥʬʦʨʤʘʮʽʶ 
ʱʦʜʦ ʨʝʘʣʴʥʦʾ ʘʙʦ ʧʦʪʝʥʮʽʡʥʦʾ ʤʫʪʘʛʝʥʥʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʬʘʢʪʦʨʫ. ʆʙʨʘʥʘ 
ʨʦʩʣʠʥʥʘ ʪʝʩʪ-ʩʠʩʪʝʤʘ ʝʢʦʥʦʤʽʯʥʘ: ʥʘ ʥʽʡ (ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ) 
ʤʦʞʥʘ ʨʝʻʩʪʨʫʚʘʪʠ ʚʩʽ ʪʠʧʠ ʛʝʥʝʪʠʯʥʠʭ ʧʦʰʢʦʜʞʝʥʴ: ʛʝʥʦʤʥʽ, ʭʨʦʤʦʩʦʤʥʽ, 
ʛʝʥʥʽ. ɺʦʥʘ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʷʢ ʤʫʪʘʛʝʥʠ, ʪʘʢ ʽ ʧʨʦʤʫʪʘʛʝʥʠ [4].  

ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʦʮʽʥʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ 
ʨʦʩʣʠʥ ʨʦʜʫ Allium L., ʘ ʩʘʤʝ Allium cepa, Allium porrum, Allium schoenoprasum, 
ʪʘ Allium nutans ʜʣʷ ʮʠʪʦʛʝʥʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ.  

ɺ ʷʢʦʩʪʽ ʦʙôʻʢʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʦʙʨʘʥʽ ʤʝʨʠʩʪʝʤʘʪʠʯʥʽ ʢʣʽʪʠʥʠ 
ʢʦʨʽʥʮʽʚ ʧʨʦʨʦʩʪʢʽʚ ʥʘʩʽʥʥʷ ʯʦʪʠʨʴʦʭ ʚʠʜʽʚ ʨʦʩʣʠʥ ʨʦʜʫ Allium L., ʘ ʩʘʤʝ: 
A. cepa, A. porrum, A. schoenoprasum ʪʘ A. nutans. ɼʦʩʣʽʜʞʝʥʥʷ 
ʧʨʦʚʦʜʠʣʦʩʷ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ, ʟʘ ʩʪʘʥʜʘʨʪʥʦʶ ʤʝʪʦʜʠʢʦʶ ʽ 
ʚʢʣʶʯʘʣʦ ʧʨʦʨʦʱʫʚʘʥʥʷ ʥʘʩʽʥʥʷ, ʬʽʢʩʘʮʽʶ ʢʦʨʽʥʮʽʚ (ʬʽʢʩʘʪʦʨʦʤ ʂʣʘʨʢʘ) 
ʧʨʦʪʷʛʦʤ 24 ʛʦʜʠʥ, ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʠʤʯʘʩʦʚʠʭ ʜʘʚʣʝʥʠʭ ʧʨʝʧʘʨʘʪʽʚ 
ʤʝʨʠʩʪʝʤ (ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʤʦʥʦʰʘʨʫ ʢʣʽʪʠʥ) ʟ ʬʘʨʙʫʚʘʥʥʷʤ ʭʨʦʤʦʩʦʤ 
ʘʮʝʪʦʢʘʨʤʽʥʦʤ (2% ʨʦʟʯʠʥ) ʧʨʦʪʷʛʦʤ 15 ʭʚʠʣʠʥ ʪʘ ʥʘʩʪʫʧʥʠʤ ʽʭ 
ʧʨʦʤʠʚʘʥʥʷʤ ʨʦʟʯʠʥʦʤ ʦʮʪʦʚʦʾ ʢʠʩʣʦʪʠ (45%-ʤ) [5]. 

ʆʙʣʽʢ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʦʩʪʫ ʢʦʨʽʥʮʽʚ ʧʦʢʘʟʘʚ, ʱʦ ʥʘʡʙʽʣʴʰʫ 
ʩʝʨʝʜʥʶ ʜʦʚʞʠʥʫ ʥʘ ʪʨʝʪʶ ʜʦʙʫ ʧʨʦʨʦʱʫʚʘʥʥʷ ʤʘʻ ʮʠʙʫʣʷ ʨʽʧʯʘʩʪʘ (1,50 ʩʤ). 
ɸʣʝ ʩʝʨʝʜʥʷ ʜʦʚʞʠʥʘ ʢʦʨʝʥʽʚ ʽʥʰʠʭ ʚʠʜʽʚ ʻ ʮʽʣʢʦʤ ʜʦʩʪʘʪʥʴʦʶ ʜʣʷ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʫ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ (A. porrum ï 0,80 ʩʤ, A. 
schoenoprasum ï 0,30 ʩʤ ʪʘ A. nutans ï 0,56 ʩʤ). ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʽʪʦʪʠʯʥʦʛʦ 
ʽʥʜʝʢʩʫ ʧʽʜʨʘʭʦʚʫʚʘʣʠ ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʤʽʪʦʟʫ (ʥʝ ʤʝʥʰʝ 300 
ʢʣʽʪʠʥ ʫ ʢʦʞʥʦʤʫ ʚʘʨʽʘʥʪʽ). 

ɸʥʘʣʽʟ ʮʠʪʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ ʢʦʨʝʥʝʚʠʭ ʤʝʨʠʩʪʝʤ 
ʮʠʙʫʣʽ-ʰʥʽʪʪ (A. schoenoprasum) ʧʦʢʘʟʘʚ, ʱʦ ʮʝʡ ʚʠʜ ʧʨʦʷʚʣʷʻ ʧʦʛʘʥʫ 
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ʩʧʦʨʽʜʥʝʥʽʩʪʴ ʜʦ ʬʘʨʙʥʠʢʘ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʷʜʨʘ ʢʣʽʪʠʥ ʥʝ 
ʧʨʦʬʘʨʙʦʚʫʚʘʣʠʩʷ, ʪʦʙʪʦ ʧʦʜʘʣʴʰʠʡ ʘʥʘʣʽʟ ʙʫʚ ʥʝ ʤʦʞʣʠʚʠʡ.  

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʝʧʘʨʘʪʽʚ ʮʠʙʫʣʽ-ʩʣʠʟʫʥ (A. nutans) ʙʫʣʘ ʧʦʤʽʯʝʥʘ 
ʥʘʷʚʥʽʩʪʴ ʥʘ ʮʠʪʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʘʭ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʩʫʧʫʪʥʽʭ ʚʪʦʨʠʥʥʠʭ 
ʤʝʪʘʙʦʣʽʪʽʚ (ʡʤʦʚʽʨʥʦ, ʩʘʧʦʛʝʥʽʥʽʚ ʘʙʦ ʩʣʠʟʫ), ʷʢʽ ʻ ʪʠʧʦʚʠʤʠ ʜʣʷ ʜʘʥʦʛʦ ʚʠʜʫ 
ʨʦʩʣʠʥʠ, ʘʣʝ ʫʥʝʤʦʞʣʠʚʣʶʶʪʴ ʚʽʟʫʘʣʽʟʘʮʽʶ ʭʨʦʤʦʩʦʤʥʦʛʦ ʘʧʘʨʘʪʘ ʜʣʷ 
ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ɺʠʜʠ A. porrum ʪʘ A. cepa ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʤʦʜʝʣʴʥʽ ʪʝʩʪ-
ʦʙôʻʢʪʠ ʜʣʷ ʮʠʪʦʛʝʥʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʆʙʠʜʚʘ ʚʠʜʠ ʤʘʶʪʴ ʧʨʠʙʣʠʟʥʦ 
ʦʜʥʘʢʦʚʫ ʤʽʪʦʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʪʘ ʪʨʠʚʘʣʽʩʪʴ ʬʘʟ ʤʽʪʦʟʫ. ʂʣʽʪʠʥʠ ʦʙʦʭ 
ʚʠʜʽʚ, ʥʘ ʮʠʪʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʘʭ, ʤʘʶʪʴ ʦʢʨʫʛʣʫʚʘʪʦ-ʢʚʘʜʨʘʪʥʫ ʬʦʨʤʫ  
ʪʘ ʜʦʙʨʝ ʧʨʦʬʘʨʙʦʚʘʥʽ ʷʜʨʘ. ɿʨʘʟʢʠ ʮʠʪʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʢʣʽʪʠʥ 
ʢʦʨʝʥʝʚʠʭ ʤʝʨʠʩʪʝʤ Allium cepa ʪʘ Allium porrum ʧʨʝʜʩʪʘʚʣʝʥʽ ʚʽʜʧʦʚʽʜʥʦ 
ʥʘ ʨʠʩʫʥʢʘʭ 1 ʽ 2. 

ʇʽʜ ʯʘʩ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʨʝʧʘʨʘʪʽʚ ʟ Allium porrum ʙʫʣʦ ʧʦʤʽʯʝʥʦ, ʱʦ ʟ 
ʜʘʥʦʛʦ ʚʠʜʫ ʮʠʙʫʣʽ ʧʨʝʧʘʨʘʪʠ ʛʦʪʫʶʪʴʩʷ ʣʝʛʰʝ. ɸ ʩʘʤʝ, ʥʘ ʩʪʘʜʽʾ ʯʘʚʣʝʥʥʷ 
ʢʦʨʽʥʮʷ ʣʝʛʰʝ ʦʪʨʠʤʘʪʠ ʤʦʥʦʰʘʨ ʢʣʽʪʠʥ, ʥʽʞ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʪʠʭ ʩʘʤʠʭ ʜʽʡ ʟ 
ʮʠʙʫʣʝʶ ʨʽʧʯʘʩʪʦʶ. 

 

 

ʈʠʩʫʥʦʢ 1 ï ɿʨʘʟʢʠ ʤʽʢʨʦʧʨʝʧʘʨʘʪʽʚ ʢʦʨʝʥʝʚʦʾ ʤʝʨʠʩʪʝʤʠ Allium cepa (ʩʪʨʽʣʦʯʢʘʤʠ 
ʚʢʘʟʘʥʽ ʜʝʷʢʽ ʩʪʘʜʽʾ ʧʦʜʽʣʫ ʢʣʽʪʠʥ): ʇ ï ʧʨʦʬʘʟʘ; ʄ ï ʤʝʪʘʬʘʟʘ; 

ɸ ï ʘʥʘʬʘʟʘ; ʊ ï ʪʝʣʦʬʘʟʘ. 

 
Allium porrum ʪʘ Allium cepa ʤʘʶʪʴ ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʠʡ ʤʽʪʦʪʠʯʥʠʡ 

ʽʥʜʝʢʩ (26,99% ʪʘ 29,98% ʚʽʜʧʦʚʽʜʥʦ) ʪʘ ʪʨʠʚʘʣʽʩʪʴ ʬʘʟ ʤʽʪʦʟʫ (ʧʨʦʬʘʟʥʠʡ ï 
50% ʪʘ 43,56%, ʤʝʪʘʬʘʟʥʠʡ ï 23,61% ʪʘ 30,71%, ʘʥʘʬʘʟʥʠʡ ï 11,91% ʪʘ 
15,44%  ̔ʪʝʣʦʬʘʟʥʠʡ ʽʥʜʝʢʩʠ ï 14,46% ʪʘ 11,45% ʚʽʜʧʦʚʽʜʥʦ), ʱʦ  ̒ʜʦʩʪʘʪʥʴʦʶ 
ʧʽʜʩʪʘʚʦʶ ʜʣʷ ʾʭ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɺʨʘʭʦʚʫʶʯʠ ʙʽʣʴʰʫ ʟʨʫʯʥʽʩʪʴ 
ʨʦʙʦʪʠ ʟ Allium porrum (ʚʠʛʦʪʦʚʣʝʥʥʷ ʤʽʢʨʦʧʨʝʧʘʨʘʪʽʚ  ̒ ʣʝʛʰʠʤ ʪʘ ʙʽʣʴʰ 
ʷʢʽʩʥʠʤ) ʤʦʞʥʘ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʩʘʤʝ ʮʝʡ ʚʠʜ ʷʢ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʡ ʜʣʷ 
ʨʦʙʽʪ ʟ  ʮʠʪʦʣʦʛʽʯʥʦʛʦ ʚʠʚʯʝʥʥʷ ʛʝʥʦʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ. 
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