
 



 

 
 
 

2 ʥʘʫʢʘ: ʩʪʘʥ, ʪʘ è 
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ʄɯʅɯʉʊɽʈʉʊɺʆ ʆʉɺɯʊʀ ɯ ʅɸʋʂʀ ʋʂʈɸɰʅʀ 

ɼɽʈɾɸɺʅʀʁ ɺʀʑʀʁ ʅɸɺʏɸʃʔʅʀʁ ɿɸʂʃɸɼ 

çʇʝʨʝʷʩʣʘʚ-ʍʤʝʣʴʥʠʮʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ  

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɻʨʠʛʦʨʽʷ ʉʢʦʚʦʨʦʜʠè 

 
ʤʦʣʦʜʽʞʥʘ ʛʨʦʤʘʜʩʴʢʘ ʦʨʛʘʥʽʟʘʮʽʷ 

çʅɽɿɸʃɽɾʅɸ ɸʉʆʎɯɸʎɯʗ ʄʆʃʆɼɯè 

 

ʩʪʫʜʝʥʪʩʢɹʝ ʥʘʫʢʦʚʝ ʪʦʚʘʨʠʩʪʚʦ ʽʩʪʦʨʠʯʥʦʛʦ ʬʘʢʫʣɹʪʝʪʫ 

çʂʆʄɯʊɽʊ ɼʆʉʃɯɼɾɽʅʅʗ ɯʉʊʆʈɯɰ ʊɸ ʉʋʏɸʉʅʆʉʊɯè 
 
 
 
 
 
 
 
 

ʄɸʊɽʈɯɸʃʀ 
 
 

 

XLɯɯ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ 

çʇʨʦʙʣʝʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʥʘ ʧʦʯʘʪʢʫ ʪʨʝʪʴʦʛʦ ʪʠʩʷʯʦʣʽʪʪʷ ʫ 
ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ ʪʘ ɸʟʽʾè 

 

 
 
 
 
 
 

29 ï 30 ʚʝʨʝʩʥʷ 2017 ʨ. 
 
 
 
 
 
 
 

 

ɿɹɯʈʅʀʂ ʅɸʋʂʆɺʀʍ ʇʈɸʎʔ 
 
 
 
 
 
 
 
 
 
 
 
 

ʇʝʨʝʷʩʣʘʚ-ʍʤʝʣʴʥʠʮʴʢʠʡ ï 2017 
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ʄʀʅʀʉʊɽʈʉʊɺʆ ʆɹʈɸɿʆɺɸʅʀʗ ʀ ʅɸʋʂʀ ʋʂʈɸʀʅʓ 

ɻʆʉʋɼɸʈʉʊɺɽʅʅʆɽ ɺʓʉʐɽɽ ʋʏɽɹʅʆɽ ɿɸɺɽɼɽʅʀɽ 

çʇʝʨʝʷʩʣʘʚ-ʍʤʝʣʴʥʠʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
ʠʤʝʥʠ ɻʨʠʛʦʨʠʷ ʉʢʦʚʦʨʦʜʳè 

 
ʤʦʣʦʜʝʞʥʘʷ ʦʙʱʝʩʪʚʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 

çʅɽɿɸɺʀʉʀʄɸʗ ɸʉʉʆʎʀɸʎʀʗ ʄʆʃʆɼɽɾʀè 

 

ʩʪʫʜʝʥʯʝʩʢʦʝ ʥʘʫʯʥʦʝ ʦʙʱʝʩʪʚʦ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 

çʂʆʄʀʊɽʊ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀʉʊʆʈʀʀ ʀ ʉʆɺʈɽʄɽʅʅʆʉʊʀè 
 
 
 
 
 
 
 
 

ʄɸʊɽʈʀɸʃʓ 
 
 

 

XLɯɯ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʠʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʠʠ 

çʇʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʚ ʥʘʯʘʣʝ ʪʨʝʪʴʝʛʦ ʪʳʩʷʯʝʣʝʪʠʷ ʚ 
ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ ʠ ɸʟʠʠè 

 

 
 
 
 
 
 

29 ï 30 ʩʝʥʪʷʙʨʷ 2017 ʛ. 
 
 
 
 
 
 
 

 

ʉɹʆʈʅʀʂ ʅɸʋʏʅʓʍ ʈɸɹʆʊ 
 
 
 
 
 
 
 
 
 
 
 
 

ʇʝʨʝʷʩʣʘʚ-ʍʤʝʣʴʥʠʮʢʠʡ ï 2017 
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ʄʘʪʝʨʽʘʣʠ XLɯɯ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ çʇʨʦʙʣʝʤʠ ʪʘ 
ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʥʘ ʧʦʯʘʪʢʫ ʪʨʝʪʴʦʛʦ ʪʠʩʷʯʦʣʽʪʪʷ ʫ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ ʪʘ ɸʟʽʾè // ɿʙʽʨʥʠʢ 
ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ. ï ʇʝʨʝʷʩʣʘʚ-ʍʤʝʣʴʥʠʮʴʢʠʡ, 2017 ʨ. ï 112 ʩ. 

 

ʄʘʪʝʨʠʘʣʳ XLɯɯ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʠʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʠʠ çʇʨʦʙʣʝʤʳ ʠ 
ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʚ ʥʘʯʘʣʝ ʪʨʝʪʴʝʛʦ ʪʳʩʷʯʝʣʝʪʠʷ ʚ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ ʠ ɸʟʠʠè // 
ʉʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ. ï ʇʝʨʝʷʩʣʘʚ-ʍʤʝʣʴʥʠʮʢʠʡ, 2017 ʛ. ï 112 ʩ. 

 
 
 

ɻʆʃʆɺʅʀʁ ʈɽɼɸʂʊʆʈ: 
ɺ.ʇ. ʂʦʮʫʨ, 

ʜʦʢʪʦʨ ʽʩʪʦʨʠʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʜʽʡʩʥʠʡ ʯʣʝʥ ʅɸʇʅ ʋʢʨʘʾʥʠ,  

ʨʝʢʪʦʨ ɼɺʅɿ çʇʝʨʝʷʩʣʘʚ-ʍʤʝʣʴʥʠʮʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɻʨʠʛʦʨʽʷ ʉʢʦʚʦʨʦʜʠè. 
 

ɻʃɸɺʅʓʁ ʈɽɼɸʂʊʆʈ: 
ɺ.ʇ. ʂʦʮʫʨ, 
ʜʦʢʪʦʨ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ ʯʣʝʥ ʅɸʇʅ ʋʢʨʘʠʥʳ, ʨʝʢʪʦʨ ɻɺʋɿ 
çʇʝʨʝʷʩʣʘʚ-ʍʤʝʣʴʥʠʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɻʨʠʛʦʨʠʷ ʉʢʦʚʦʨʦʜʳè. 

 
 
 
 

ʈɽɼɸʂʎɯʁʅɸ ʂʆʃɽɻɯʗ: 
ʉ.ʄ. ʈʠʢ ï ʢ.ʬ.ʥ.,ʜʦʮʝʥʪ; 
ʊ.ʄ. ɹʦʛʦʣʽʙ ï ʜ.ʝ.ʥ., ʧʨʦʬʝʩʦʨ; 
ɻ.ʃ. ʊʦʢʤʘʥʴ ï ʜ.ʧ.ʥ.,ʧʨʦʬʝʩʦʨ; 
ʅ.ɺ. ɯʛʥʘʪʝʥʢʦ ï ʢ.ʧ.ʥ.,ʧʨʦʬʝʩʦʨ; 
ɺ.ɺ. ʂʫʡʙʽʜʘ ï ʢ.ʙʽʦʣ.ʥ., ʜʦʮʝʥʪ; 
ɺ.ɸ. ɺʽʥʩ ï ʢ.ʧʩʠʭ.ʥ.; 
ʖ.ɺ. ɹʦʙʨʦʚʥʽʢ ï ʢ.ʽ.ʥ.; 

 
 

ʈɽɼɸʂʎʀʆʅʅɸʗ ʂʆʃʃɽɻʀʗ: 
ʉ.ʄ. ʈʠʢ ï ʢ.ʬ.ʥ.,ʜʦʮʝʥʪ; 
ʊ.ʄ. ɹʦʛʦʣʠʙ ï ʜ.ʵ.ʥ., ʧʨʦʬʝʩʩʦʨ; 
ɻ.ʃ. ʊʦʢʤʘʥʴ ï ʜ.ʧ.ʥ.,ʧʨʦʬʝʩʩʦʨ; 
ʅ.ɺ. ʀʛʥʘʪʝʥʢʦ ï ʢ.ʧ.ʥ.,ʧʨʦʬʝʩʩʦʨ; 
ɺ.ɺ. ʂʫʡʙʠʜʘ ï ʢ.ʙʠʦʣ.ʥ., ʜʦʮʝʥʪ; 
ɺ.ɸ. ɺʠʥʩ ï ʢ.ʧʩʠʭ.ʥ.; 
ʖ.ɺ. ɹʦʙʨʦʚʥʠʢ ï ʢ.ʠ.ʥ.; 
 

 
 
 

ʏʣʝʥʠ ʦʨʛʢʦʤʪ̔ʝʪʫ ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ: 
ɯ.ɺ. ʊʠʭʘ, 
ɸ.ʇ. ʂʦʨʦʣɹ, 
ʖ.ʉ. ʊʘʙʘʯʦʢ. 

 

ʏʣʝʥʳ ʦʨʛʢʦʤʠʪʝʪʘ ʠʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʠʠ: 
ʀ.ɺ. ʊʳʭʘ, 
ɸ.ʇ. ʂʦʨʦʣʴ, 
ʖ.ʉ. ʊʘʙʘʯʦʢ. 

 
 
 

ʋʧʦʨ̫ ʜʥʠʢʠ ʟʙʽʨʥʠʢʘ: 
ɯ.ɺ. ʊʠʭʘ, 
ɸ.ʄ. ɺʦʚʢʦʜʘʚ. 
 
ʉʦʩʪʘʚʠʪʝʣʠ ʩʙʦʨʥʠʢʘ: 
ʀ.ɺ. ʊʳʭʘ, 
ɸ.ʄ. ɺʦʚʢʦʜʘʚ. 
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ʉɽʂʎɯʗ: ɹɯʆʃʆɻɯʏʅɯ ʅɸʋʂʀ 
 

ʀʥʜʠʨʘ ɹʝʡʰʦʚʘ, ɺʘʜʠʤ ʋʣʴʷʥʦʚ, ɸʣʝʢʩʘʥʜʨ ʂʦʚʘʣʴʯʫʢ 
(ʂʦʩʪʘʥʘʡ, ʂʘʟʘʭʩʪʘʥ) 

 
ʈɸɿʈɸɹʆʊʂɸ ʕʂʉʇʈɽʉʉ-ʊɽʉʊʆɺ ʅɸ ʆʉʅʆɺɽ ɼʅʂ-ʄɸʈʂɽʈʆɺ ɼʃʗ ɼʀɸɻʅʆʉʊʀʂʀ ʇɸʊʆɻɽʅʅʓʍ 
ɻʈʀɹʆɺ ʈʆɼʆɺ PUCCINIA ʀ PYRENOPHORA, ɺʓɿʓɺɸʖʑʀʍ ɿɸɹʆʃɽɺɸʅʀʗ ɿɽʈʅʆɺʓʍ ʂʋʃʔʊʋʈ 

 
ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, ʢʘʢ ʠ ʚ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ 

ʟʝʨʥʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʟʘʙʦʣʝʚʘʥʠʷ, ʚʳʟʳʚʘʝʤʳʝ ʛʨʠʙʘʤʠ Pyrenophora tritici-repentis, Puccinia graminis ʠ 
Puccinia recondita ʦʪʥʦʩʷʪʩʷ ʢ ʦʩʦʙʦ ʦʧʘʩʥʳʤ ʙʦʣʝʟʥʷʤ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ.  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʟʚʝʩʪʥʦ ʩʚʳʰʝ 100 ʪʳʩʷʯ ʚʠʜʦʚ ʛʨʠʙʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʝʩʪʴ ʤʥʦʛʦ 
ʧʘʪʦʛʝʥʥʳʭ, ʚʳʟʳʚʘʶʱʠʭ ʙʦʣʝʟʥʠ ʨʘʩʪʝʥʠʡ, ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ. ʇʦ ʩʦʚʨʝʤʝʥʥʳʤ ʦʮʝʥʢʘʤ, ʛʨʠʙʳ 
ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʦʙʰʠʨʥʦʡ ʛʨʫʧʧʦʡ ʦʨʛʘʥʠʟʤʦʚ, ʚʳʟʳʚʘʶʱʝʡ ʙʦʣʝʟʥʠ ʨʘʩʪʝʥʠʡ. ʊʘʢʞʝ ʦʥʠ ʷʚʣʷʶʪʩʷ 
ʝʜʠʥʩʪʚʝʥʥʦʡ ʛʨʫʧʧʦʡ ʧʘʪʦʛʝʥʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʚ ʢʦʪʦʨʦʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʩʝ ʛʨʫʧʧʳ ʧʘʨʘʟʠʪʠʯʝʩʢʦʡ 
ʩʧʝʮʠʘʣʠʟʘʮʠʠ: ʦʪ ʥʝʢʨʦʪʨʦʬʦʚ ʜʦ ʙʠʦʪʨʦʬʦʚ. ʉʫʤʤʘʨʥʳʡ ʫʱʝʨʙ, ʥʘʥʦʩʠʤʳʡ ʛʨʠʙʥʳʤʠ ʙʦʣʝʟʥʷʤʠ 
ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ, ʚʦ ʚʩʸʤ ʤʠʨʝ ʝʞʝʛʦʜʥʦ ʠʩʯʠʩʣʷʝʪʩʷ ʤʠʣʣʠʘʨʜʘʤʠ ʜʦʣʣʘʨʦʚ. ʊʘʢ, ʧʦ ʜʘʥʥʳʤ 
ʇʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʆʆʅ (ʌɸʆ), ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ XX ʚ. ʧʦʪʝʨʠ 
ʧʰʝʥʠʮʳ ʩʦʩʪʘʚʠʣʠ 33,5 ʤʣʥ ʪ, ʪ.ʝ. ʦʢʦʣʦ 10% ʦʪ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʫʨʦʞʘʷ. ʕʧʠʬʠʪʦʪʠʠ ʛʨʠʙʥʳʭ ʙʦʣʝʟʥʝʡ 
ʠ ʩʝʛʦʜʥʷ ʤʦʛʫʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʛʦʣʦʜʘ, ʥʘʥʦʩʠʪʴ ʩʫʱʝʩʪʚʝʥʥʳʡ ʫʱʝʨʙ ʢʘʢ ʨʘʟʚʠʚʘʶʱʠʤʩʷ, ʪʘʢ ʠ 
ʨʘʟʚʠʪʳʤ ʩʪʨʘʥʘʤ.  

ʇʨʦʙʣʝʤʘ ʟʘʨʘʞʝʥʠʷ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʬʠʪʦʧʘʪʦʛʝʥʥʳʤʠ ʛʨʠʙʘʤʠ ʦʩʦʙʦ ʦʩʪʨʦ ʩʪʦʠʪ ʜʣʷ ʩʪʨʘʥ 
ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʧʦʩʢʦʣʴʢʫ ʵʪʦʪ ʨʝʛʠʦʥ, ʧʦ ʩʚʝʜʝʥʠʷʤ ʌɸʆ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʘʤʳʤ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ 
ʧʦʪʨʝʙʣʝʥʠʷ ʭʣʝʙʘ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ (ʙʦʣʝʝ 200 ʢʛ ʚ ʛʦʜ), ʘ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ 
ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ ʵʢʦʥʦʤʠʢʠ. ʇʨʠ ʵʪʦʤ ʂʘʟʘʭʩʪʘʥ ʷʚʣʷʝʪʩʷ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʤ 
ʣʠʜʝʨʦʤ ʨʝʛʠʦʥʘ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ (9,6 ʤʣʥ ʪʦʥʥ ʚ ʛʦʜ ʧʦ ʦʮʝʥʢʝ 2012 ʛ.) ʠ ʵʢʩʧʦʨʪʫ ʧʰʝʥʠʮʳ, ʘ ʪʘʢʞʝ 
ʠʤʝʝʪ ʥʘʠʙʦʣʝʝ ʦʙʰʠʨʥʫʶ ʧʣʦʱʘʜʴ ʧʘʰʥʠ ʚ ʨʝʛʠʦʥʝ (82,4% ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ).  

ʆʙʝʩʧʝʯʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʘ ʪʘʢʞʝ ʩʳʨʴʷ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʣʷ ʠʭ 
ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʨʝʙʫʶʪ ʧʦʩʪʦʷʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘʨʘʞʸʥʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʠ ʟʝʨʥʘ ʬʠʪʦʧʘʪʦʛʝʥʘʤʠ, ʚ ʪʦʤ 
ʯʠʩʣʝ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʨʞʘʚʯʠʥʳ ʠ ʧʷʪʥʠʩʪʦʩʪʠ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʠ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʙʦʨʴʙʳ ʩ 
ʟʘʙʦʣʝʚʘʥʠʷʤʠ. ʕʪʠ ʤʝʪʦʜʳ ʜʦʣʞʥʳ ʙʳʪʴ ʦʩʥʦʚʘʥʳ ʥʘ ʠʥʪʝʛʨʘʪʠʚʥʳʭ ʧʦʜʭʦʜʘʭ, ʫʯʠʪʳʚʘʶʱʠʭ ʚʩʝ 
ʘʩʧʝʢʪʳ ʟʘʙʦʣʝʚʘʥʠʷ, ʦʜʥʘʢʦ ʜʣʷ ʠʭ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʝʦʙʭʦʜʠʤʘ ʪʦʯʥʘʷ, 
ʜʦʩʪʦʚʝʨʥʘʷ ʠ ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʧʘʪʦʛʝʥʦʚ.  

ʈʞʘʚʯʠʥʘ ʠ ʧʷʪʥʠʩʪʦʩʪʴ ʧʰʝʥʠʮʳ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʠ ʚʨʝʜʦʥʦʩʥʳʭ 
ʟʘʙʦʣʝʚʘʥʠʡ, ʧʦʨʘʞʘʶʱʠʭ ʟʣʘʢʦʚʳʝ ʢʫʣʴʪʫʨʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʟʘʭʩʪʘʥʘ. ɿʘ ʧʦʩʣʝʜʥʠʝ 15 ʣʝʪ ʙʳʣ 
ʦʪʤʝʯʝʥ ʮʝʣʳʡ ʨʷʜ ʚʩʧʳʰʝʢ ʵʧʠʬʠʪʦʪʠʡ ʚ ʨʝʛʠʦʥʝ [1, 2]. ʍʦʨʦʰʦ ʠʟʚʝʩʪʥʘ ʪʘʢʞʝ ʵʧʠʬʠʪʦʪʠʷ ʩʪʝʙʣʝʚʦʡ 
ʨʞʘʚʯʠʥʳ ʚ ʩʝʚʝʨʥʳʭ ʦʙʣʘʩʪʷʭ ʂʘʟʘʭʩʪʘʥʘ ʚ 1967 ʛ., ʢʦʪʦʨʘʷ ʦʭʚʘʪʠʣʘ ʙʦʣʝʝ 5 ʤʣʥ ʛʘ ʧʦʩʝʚʦʚ, ʚ 
ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʦʪʝʨʠ ʫʨʦʞʘʷ ʧʨʝʚʳʩʠʣʠ 50% [3, 4]. ɺʦʟʙʫʜʠʪʝʣʠ ʙʫʨʦʡ (ʣʠʩʪʦʚʦʡ) ʠ ʣʠʥʝʡʥʦʡ 
(ʩʪʝʙʣʝʚʦʡ) ʨʞʘʚʯʠʥ ʧʰʝʥʠʮʳ (Puccinia recondita ʠ Puccinia graminis ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʦʪʥʦʩʷʪ ʢ 
ʙʘʟʠʜʠʘʣʴʥʳʤ ʛʨʠʙʘʤ (ʢʣʘʩʩ Basidiomycetes), ʘ ʚʦʟʙʫʜʠʪʝʣʷ ʞʸʣʪʦʡ ʧʷʪʥʠʩʪʦʩʪʠ (ʧʠʨʝʥʦʬʦʨʦʟʘ) 
ʧʰʝʥʠʮʳ (Pyrenophora tritici-repentis) ï ʢ ʩʫʤʯʘʪʳʤ (ʢʣʘʩʩ Ascomycetes). 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 
ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʰʪʘʤʤʳ ʛʨʠʙʦʚ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʩʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʠ ʦʙʨʘʟʮʳ ʟʝʨʥʘ, ʧʦʨʘʞʝʥʥʳʝ ʛʨʠʙʘʤʠ ʨʦʜʘ Pyrenophora ʠ Puccinia, ʘ 
ʪʘʢʞʝ ʛʝʨʙʘʨʥʳʡ ʤʘʪʝʨʠʘʣ. 

ɺʳʜʝʣʝʥʠʝ ɼʅʂ. 
ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʦʙʠʣʴʥʦʛʦ ʤʠʮʝʣʠʷ ʢʫʣʴʪʫʨʫ ʛʨʠʙʦʚ ʨʦʜʘ Puccinia ʧʝʨʝʩʝʚʘʣʠ ʥʘ ʢʘʨʪʦʬʝʣʴʥʳʡ ʘʛʘʨ 

(PDɸ) ʠ ʚʳʨʘʱʠʚʘʣʠ ʧʨʠ 25Áʉ ʚ ʪʝʯʝʥʠʝ 6 ʜʥʝʡ, Pyrenophora tritici-repentis ʚʳʨʘʱʠʚʘʣʠ ʥʘ ʦʚʩʷʥʦʤ 
(Oatagar) ʠ ʦʚʦʱʥʦʤ ʘʛʘʨʝ (V8) ʧʨʠ 22Áʉ. ɺʳʜʝʣʝʥʠʝ ɼʅʂ ʠʟ ʛʨʠʙʢʦʚʳʭ ʢʫʣʴʪʫʨ ʠ ʟʘʨʘʞʝʥʥʳʭ ʧʨʦʨʦʩʪʢʦʚ 
ʧʰʝʥʠʮʳ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩ ʧʦʤʦʱʴʶ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʥʘʙʦʨʘ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ɼʅʂ çPure Linkè 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʉʐɸ. ʇʨʦʮʝʜʫʨʘ ʚʳʜʝʣʝʥʠʷ ɼʅʂ ʧʨʦʭʦʜʠʣʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʥʩʪʨʫʢʮʠʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. 

ʂʦʥʮʝʥʪʨʘʮʠʶ ɼʅʂ ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ Halo DNA master Dynamica 
(çDynamica GmbHè, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ). ʇʝʨʝʜ ʚʚʝʜʝʥʠʝʤ ʚ ʨʝʘʢʮʠʦʥʥʫʶ cʤʝʩʴ ɼʅʂ, ʚʳʜʝʣʝʥʥʫʶ ʠʟ 
ʢʫʣʴʪʫʨ, ʨʘʟʙʘʚʣʷʣʠ ʜʦ 10 ʥʛ/ʤʣ. 

ɺʳʙʦʨ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʨʘʡʤʝʨʦʚ ʠ ʬʣʫʦʨʝʩʮʝʥʪʥʦ-ʤʝʯʝʥʳʭ ʟʦʥʜʦʚ 
ʇʦʠʩʢ ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʜʣʷ ʧʦʜʙʦʨʘ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʨʘʡʤʝʨʦʚ, ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ 

ʧʦʤʦʱʴʶ ʦʥʣʘʡʥ ʧʨʦʛʨʘʤʤʳ GenBank NCBI (http://www.ncbi.nlm.nih.gov/GenBank). ɺʳʨʘʚʥʠʚʘʥʠʝ 
ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʣʛʦʨʠʪʤʘ Clustal W (Thompson et 
al., 1994). ʈʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʘʡʤʝʨʦʚ ʠ ʟʦʥʜʦʚ ʧʨʦʚʝʨʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ Oligo 6.71. 

ʇʎʈ ʠ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ  
ɸʤʧʣʠʬʠʢʘʮʠʶ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʪʝʨʤʦʮʠʢʣʝʨʘ Quant Studio 5 Real-Time PCR System (çApplied 

BiosystemsÊè, ʉʐɸ). ɺ ʘʤʧʣʠʬʠʢʘʮʠʦʥʥʦʡ ʩʤʝʩʠ ʩʣʝʜʫʶʱʝʛʦ ʩʦʩʪʘʚʘ: 18 ʤʢʣ 1,25ʭ ʙʫʬʝʨʘ ʜʣʷ ʇʎʈ, 
0,24 ʤʢʣ 25 ʤʄdNTPs, 0,125 ʤʢʣ ʢʘʞʜʦʛʦ ʧʨʘʡʤʝʨʘ (100 ʤʢʄ), 0,14 ʤʢʣ ʟʦʥʜʘ (50 ʤʢʄ), 10 ʤʢʣ ʨʘʩʪʚʦʨʘ 
Taq-ʧʦʣʠʤʝʨʘʟʳ, 5 ʤʢʣ ʨʘʩʪʚʦʨʘ ɼʅʂ (ɺʩʝ ʨʝʘʛʝʥʪʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʆʆʆ çɸʛʨʦʜʠʘʛʥʦʩʪʠʢʘè). ʈʝʘʢʮʠʶ 
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ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʣʝʜʫʶʱʠʤ ʧʨʦʬʠʣʝʤ ʘʤʧʣʠʬʠʢʘʮʠʠ: 93Üʉ - 90 ʩ; 93Üʉ ï 20 ʩ, 64Üʉ ï 5 ʩ,  
(5 ʮʠʢʣʦʚ); 93Üʉ ï 1 ʩ, 64Ü - 15 ʩ, (40 ʮʠʢʣʦʚ). ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ Cq ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʦʨʦʛʦʚʳʡ 
ʤʝʪʦʜ ʘʥʘʣʠʟʘ.  

ɼʝʪʝʢʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʇʎʈ ʧʨʦʚʦʜʠʣʘʩʴ ʤʝʪʦʜʦʤ ʛʝʣʴ-ʵʣʝʢʪʨʦʬʦʨʝʟʘ. ʕʣʝʢʪʨʦʬʦʨʝʟ ʧʨʦʚʦʜʠʣʠ ʚ 
2% ʘʛʘʨʦʟʥʦʤ ʛʝʣʝ ʚ ʙʫʬʝʨʝ TBE. ʆʮʝʥʢʘ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʳ ʬʨʘʛʤʝʥʪʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɼʅʂ ʤʘʨʢʝʨʦʚ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ 50 ʧʘʨ ʦʩʥʦʚʘʥʠʡ (Gene Ruler 50 bp DNA ladder, 
Thermo Scientific). ʈʝʟʫʣʴʪʘʪʳ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʚʠʟʫʘʣʠʟʠʨʦʚʘʣʠ ʥʘ ʛʝʣʴ-ʜʦʢʫʤʝʥʪʠʨʫʶʱʝʡ ʩʠʩʪʝʤʝ 
QUANTUM ʤʦʜʝʣʴ 1100 SUPER (Viber-Lourmat).  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 
ʇʦʩʢʦʣʴʢʫ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʣʦʢʫʩʘʤʠ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʚ ʢʘʯʝʩʪʚʝ ʤʠʰʝʥʝʡ ʚ ʇʎʈ-

ʜʠʘʛʥʦʩʪʠʢʝ ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ ʛʨʠʙʦʚ, ʷʚʣʷʶʪʩʷ ʛʝʥʳ çʜʦʤʘʰʥʝʛʦ ʭʦʟʷʡʩʪʚʘè ʠ ʫʯʘʩʪʢʠ ʨʠʙʦʩʦʤʘʣʴʥʦʡ 
ɼʅʂ (ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚʥʫʪʨʝʥʥʠʡ ʪʨʘʥʩʢʨʠʙʠʨʫʝʤʳʡ ʩʧʝʡʩʝʨ ITS ʠ ʤʝʞʛʝʥʥʳʡʩʧʝʡʩʝʨ IGS), ʚ ʢʘʯʝʩʪʚʝ ʪʨʸʭ 
ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʤʠʰʝʥʝʡ ʙʳʣʠ ʚʳʙʨʘʥʳ ITS, ʘ ʪʘʢʞʝ ʛʝʥʳ ʙʝʪʘ-ʪʫʙʫʣʠʥʘ ʠ ʬʘʢʪʦʨʘ ʵʣʦʥʛʘʮʠʠ ʪʨʘʥʩʣʷʮʠʠ 
1 ʘʣʴʬʘ (tef1Ŭ). ɺ ʥʘʰʝʡ ʨʘʙʦʪʝ ʥʘʠʙʦʣʝʝ ʧʨʠʛʦʜʥʳʤʠ ʜʣʷ ʜʠʟʘʡʥʘ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʨʘʡʤʝʨʦʚ ʦʢʘʟʘʣʠʩʴ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʥʫʪʨʝʥʥʠʭ ʪʨʘʥʩʢʨʠʙʠʨʫʝʤʳʭ ʩʧʝʡʩʝʨʦʚ ʨʠʙʦʩʦʤʘʣʴʥʦʡ ɼʅʂ (ITS1-2). 

 
ʊʘʙʣʠʮʘ 1 ï ʉʪʨʫʢʪʫʨʳ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʥʳʭ ʧʨʘʡʤʝʨʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʜʣʷ ʩʧʝʮʠʬʠʯʝʩʢʦʡ 

ʜʝʪʝʢʮʠʠ ʪʨʸʭ ʧʘʪʦʛʝʥʥʳʭ ʛʨʠʙʦʚ. 
ʇʘʨʘ ʧʨʘʡʤʝʨʦʚ ʆʙʲʝʢʪ(ʳ) ɻʝʥ 5ô-3ô ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

Pgram P. graminis ITS 
GGATGTTGAGTGTTGCTGTACC 

TTGGGTTTTAGGAGTCTCTTATTAAC 

Prec P. recondita ITS 
AGATCATTGTGATTAAGTATACGTAAT 

GTATGGTTCTTTAGAAGTCTCTTTC 

Ptr P. tritici-repentis ITS 
CTGGACAAGAGCGCAAATAATG 

CCGCCAATTGGACCTTATTC 

 
ʊʘʙʣʠʮʘ 2 - ʇʝʨʝʯʝʥʴ ʧʦʜʦʙʨʘʥʥʳʭ ʟʦʥʜʦʚ 

ɺʠʜ 
ʃʦʢʫʩ (ʢʦʜ ʜʦʩʪʫʧʘ ʚ Gen 

Bank) 
ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, 5'-3' 

Puccinia graminis 
ITS1-ITS2 

(AF468044.1) 
(BHQ1) -AAAGGTGCAAGA(FAMdT)GCGTTCAAAGATTCGAT 

Puccinia recondita 
ITS1-ITS2 

(EU014045.1) 
(BHQ1)-TCGAATCTTTGA(FAMdT)ACGCACATTGCGC 

Pyrenophora tritici-repentis 
ITS1-ITS2 

(AM887495.1) 
(BHQ1) - GCTTGGTGT(FAMdT)GGGCGTCTTGTCTCTCTCCC 

 
ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʟʥʘʯʝʥʠʝ ʬʣʫʦʨʝʩʮʝʥʮʠʠ IC ʟʦʥʜʘ ʧʨʝʚʳʩʠʣʦ ʚ 2,5 ʨʘʟʘ ʫʨʦʚʝʥʴ ʝʛʦ ʬʦʥʦʚʦʡ 

ʬʣʫʦʨʝʩʮʝʥʮʠʠ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʇʎʈ. ɺ ʚʘʨʠʘʥʪʘʭ ʦʩʫʱʝʩʪʚʣʝʥʠʷ, ʛʜʝ 
ʅʘʙʣʶʜʘʝʤʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʧʨʦʜʫʢʪʘ ʇʎʈ ʤʝʥʴʰʝ, ʯʝʤ VC ʩʠʛʥʘʣʘ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʚʘʨʠʘʥʪʘʤʠ, ʚ ʢʦʪʦʨʳʭ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʜʫʢʪʘ ʥʝ ʧʨʦʠʩʭʦʜʠʪ. ʈʝʟʫʣʴʪʘʪʳ ɼʅʂ 
ʦʜʥʦʡ ʩʧʦʨʦʚʳʭ ʢʫʣʴʪʫʨ P. graminis, P. reconditaʠ P. tritici-repentisʩ ʧʦʤʦʱʴʶ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʇʎʈ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʘʡʤʝʨʳ ʜʣʷ ʙʝʪʘ-ʪʫʙʫʣʠʥʘ ʛʝʥʘ ʠ ITS ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 

 
ʊʘʙʣʠʮʘ 3 - ʈʝʟʫʣʴʪʘʪʳ ʘʤʧʣʠʬʠʢʘʮʠʠ ɼʅʂ ʚ ʨʝʞʠʤʝ çʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠè 

ʆʙʨʘʟʝʮ Pgram Prec Ptr 

P. graminis (ʤʦʥʦʩʧ. ʢ-ʨʘ) + (19.0) - - 

P.recondita (ʤʦʥʦʩʧ. ʢ-ʨʘ) - + (18.7) - 

P.tritici-repentis (ʤʦʥʦʩʧ. ʢ-ʨʘ) - - + (18.3) 

ɿʘʨʘʞʸʥʥʦʝ ʨʘʩʪʝʥʠʝ ˉ1 + (25.0) + (22.7) - 

ɿʘʨʘʞʸʥʥʦʝ ʨʘʩʪʝʥʠʝ ˉ2 + (22.3) + (27.0) + (25.7) 

ɿʘʨʘʞʸʥʥʦʝ ʨʘʩʪʝʥʠʝ ˉ3 + (24.7) - + (26.0) 

ɿʘʨʘʞʸʥʥʦʝ ʨʘʩʪʝʥʠʝ ˉ4 + (25.1) + (28.5) + (28.2) 

ɿʘʨʘʞʸʥʥʦʝ ʨʘʩʪʝʥʠʝ ˉ5 + (24.2) - + (26.3) 

ɿʘʨʘʞʸʥʥʦʝ ʨʘʩʪʝʥʠʝ ˉ6 + (23.9) + (27.3) - 

 
ɺ ʥʝʢʦʪʦʨʳʭ ʦʙʨʘʟʮʘʭ ʥʝʪ ʩʠʛʥʘʣʘ ʦʪ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ 

ʢʦʥʢʫʨʝʥʪʥʳʤ ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʦʙʨʘʟʮʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʠ ʦʜʥʘ ʠʟ ʧʘʨ ʧʨʘʡʤʝʨʦʚ ʥʝ 
ʧʦʢʘʟʘʣʘ ʧʝʨʝʢʨʝʩʪʥʦʡ ʨʝʘʢʮʠʠ ʩ ʜʨʫʛʠʤʠ ʨʦʜʩʪʚʝʥʥʳʤʠ ʚʠʜʘʤʠ. 

 
ʃʠʪʝʨʘʪʫʨʘ: 

1. Hodson D. Global cereal rust surveillance and monitoring // Hodson D., Hovmoller M. Abstracts of 4th 
Regional yellow rust conference for CWANA, 2009. - P. 5. 
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2. Pett B. Wheat diseases and pests observation for selection of resistant varieties in Tajikistan // Pett B., 
Muminjanov H., Morgunov A., Madaminov V., Rahmatov M., Sarkisova T. Agromeridian, Theoretical and 
Applied Agricultural Research Journal. 1, 2005. ï p. 83-87. 

3. Pretorius Z.A. Detection of virulence to wheat stem rust resistance genes Sr31 in Puccinia graminis f. sp. 
Tritici in Uganda // Pretorius Z.A., Singli R.P., Wagoire W.W., Payne T.S. Plant Disease. 84, 2000. ï p. 203.  

4. ʇʣʘʭʦʪʥʠʢ ɺ.ɺ. ʉʪʝʙʣʝʚʘʷ ʨʞʘʚʯʠʥʘ ʥʘ ʉʝʚʝʨʝ ʂʘʟʘʭʩʪʘʥʘ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʥʝʡ ʦʙʨʘʟʮʦʚ ʢʦʣʣʝʢʮʠʠ 
ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ (ɺʅʀʀɿʍ) // ʇʣʘʭʦʪʥʠʢ ɺ.ɺ. ʊʨʝʪʴʝ ʚʩʝʩʦʶʟʥʦʝ ʩʦʚʝʱʘʥʠʝ ʧʦ ʠʤʤʫʥʠʪʝʪʫ ʨʘʩʪʝʥʠʡ. 
ʂʠʝʚ, 1969. ï ʩ. 72-75. 

 
ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʛʨʘʥʪʦʚʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʥʘʫʯʥʳʭ ʧʨʦʝʢʪʦʚ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ 2015-2017 ʛʛ. ʄʆʅ ʈʂ: ˉ 2472/ɻʌ4 çʈʘʟʨʘʙʦʪʢʘ ʚʳʩʦʢʦʩʧʝʮʠʬʠʯʥʳʭ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ 
ʵʢʩʧʨʝʩʩ-ʪʝʩʪʦʚ ʥʘ ʦʩʥʦʚʝ ɼʅʂ-ʤʘʨʢʝʨʦʚ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʛʨʠʙʦʚ-ʧʘʪʦʛʝʥʦʚ ʟʝʨʥʦʚʳʭ 
ʢʫʣʴʪʫʨè (ʛʦʩ. ˉ 0115ʈʂ01589) 

 
 

ɼʤʠʪʨʦ ɼʦʷʥʦʚ  
 (ʆʜʝʩʘ, ʋʢʨʘʾʥʘ)  

 
ʈɸʇʉ ï ɯʉʊʆʈɯʗ ʂʋʃʔʊʋʈʀ, ʇʆʐʀʈɽʅʅʗ, ɻʆʉʇʆɼɸʈʉʔʂɽ ɿʅɸʏɽʅʅʗ, ɺʈʆɾɸʁʅɯʉʊʔ 

  
ʈ̔ʧʘӢʢ, ʩʚʠʨ̔ʧʘ, ʨʘʧʩ (ʣʘʪ. Brassica napus L. var. oleifera Metzg.) ð ʦʜʥʦʨʽʯʥʘ ʦʣʽʡʥʘ ʨʦʩʣʠʥʘ ʨʦʜʠʥʠ 

ʂʘʧʫʩʪʷʥʽ (Brassicaceae). ʈʦʟʨʽʟʥʷʶʪʴ ʷʨʠʡ ʽ ʦʟʠʤʠʡ ʨʽʧʘʢ. ʇʨʦ ʤʽʩʮʝ ʧʦʭʦʜʞʝʥʥʷ ʨʽʧʘʢʫ ʚʯʝʥʽ 
ʩʧʝʨʝʯʘʶʪʴʩʷ ʽ ʟʘʨʘʟ, ʦʩʢʽʣʴʢʠ ʡʦʛʦ ʧʦʩʪʽʡʥʝ ʟʤʽʰʫʚʘʥʥʷ ʟ ʽʥʰʠʤʠ ʚʠʜʘʤʠ ʟ ʨʦʜʠʥʠ ʢʘʧʫʩʪʷʥʠʭ. ʂʘʨʣ 
ʃʽʥʥʝʡ ʧʨʠʧʫʩʪʠʚ ʱʦ ʨʦʩʣʠʥʠ Brassica napus ʧʦʰʠʨʠʣʠʩʷ ʟ ʪʝʨʠʪʦʨʽʡ ʐʚʝʮʽʾ, ʅʽʜʝʨʣʘʥʜʽʚ, ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ 
ʪʘ ʟ ʪʝʨʠʪʦʨʽʾ ʦʩʪʨʦʚʫ ɻʦʪʣʘʥʜ. ɿʘ ʽʥʰʦʶ ʛʽʧʦʪʝʟʦʶ ï ʨʽʧʘʢ ʧʦʰʠʨʠʚʩʷ ʟ ʪʝʨʠʪʦʨʽʾ ʉʝʨʝʜʟʝʤʥʦʤʦʨ'ʷ ʥʘ 
ʢʨʘʾʥʠ ɸʟʽʾ (ɯʥʜʽʷ, ʂʠʪʘʡ), ʘ ʚʞʝ ʟʚʽʜʪʠ ʙʫʚ ʟʘʚʝʟʝʥʠʡ ʜʦ ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ. ʅʘ ʢʦʨʠʩʪʴ ʦʩʪʘʥʥʴʦʛʦ ʧʦʙʽʯʥʦ 
ʩʚʽʜʯʠʪʴ ʪʦʡ ʬʘʢʪ, ʱʦ ʢʫʣʴʪʫʨʘ ʨʽʧʘʢʘ ʟ ʥʘʡʚʽʜʜʘʣʝʥʽʰʠʭ ʯʘʩʽʚ ʽ ʙʫʣʘ ʷʢʥʘʡʙʽʣʴʰʝ ʧʦʰʠʨʝʥʘ ʚ ɯʥʜʽʾ, ʽ 
ʚʽʜʦʤʘ ʱʝ ʟʘ ʯʦʪʠʨʠ ʪʠʩʷʯʦʣʽʪʪʷ ʜʦ ʥʘʰʦʾ ʝʨʠ, ʦʜʥʘʢ ʧʝʨʰʽ ʥʘʫʢʦʚʽ ʟʛʘʜʢʠ ʧʨʦ ʨʽʧʘʢ ʟôʷʚʠʣʠʩʴ ʣʠʰʝ ʫ 1578 
ʨ. Dodoens ʫ Cruydt ɺʦʝʩʢ [7, 8]. 

ʈʽʧʘʢ ʚʚʘʞʘʶʪʴ ʜʫʞʝ ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʦʣʽʡʥʦʶ ʢʫʣʴʪʫʨʦʶ, ʮʝ ʦʙʫʤʦʚʣʝʥʦ ʪʠʤ, ʱʦ ʚʽʥ ʚʜʘʣʠʡ 
ʢʦʤʧʦʥʝʥʪ ʩʽʚʦʟʤʽʥʠ ʷʢ ʧʦʧʝʨʝʜʥʠʢ ʦʟʠʤʠʭ ʟʝʨʥʦʚʠʭ. ʇʨʦʜʫʢʪʠ ʧʝʨʝʨʦʙʢʠ ʨʽʧʘʢʫ ʻ ʦʜʥʠʤʠ ʟ ʥʘʡʜʝʰʝʚʰʠʭ, 
ʘʣʝ ʟʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʫ ʙʘʛʘʪʴʦʭ ʛʘʣʫʟʷʭ - ʨʽʧʘʢ ʤʘʻ ʚʝʣʠʢʠʡ ʧʦʧʠʪ ʥʘ ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʫ. ʅʘʧʨʠʢʣʘʜ, 
ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙʠ ʭʘʨʯʦʚʦʾ ʛʘʣʫʟʽ, ʙʫʣʠ ʚʠʚʝʜʝʥʽ ʩʦʨʪʠ ʨʽʧʘʢʫ ʟ ʥʫʣʴʦʚʠʤ ʚʤʽʩʪʦʤ ʰʢʽʜʣʠʚʦʾ ʜʣʷ 
ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ ʝʨʫʢʦʚʦʾ ʢʠʩʣʦʪʠ, ʪʘ ʥʠʟʴʢʠʤ ʚʤʽʩʪʦʤ ʛʣʶʢʦʟʠʥʦʣʘʪʽʚ, ʘ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʧʨʦʤʠʩʣʦʚʠʭ 
ʧʦʪʨʝʙ ʥʘʚʧʘʢʠ, ʚʠʚʝʜʝʥʽ ʩʦʨʪʠ ʟ ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ ʮʠʭ ʨʝʯʦʚʠʥ. ʊʘʢ ʫ ʭʘʨʯʦʚʽʡ ʛʘʣʫʟʽ ʨʽʧʘʢʦʚʫ ʦʣʽʶ 
ʩʧʦʞʠʚʘʶʪʴ ʫ ʥʘʪʫʨʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʜʦ ʩʘʣʘʪʽʚ ʽ ʚ ʢʫʣʽʥʘʨʽʾ, ʻ ʥʘʡʢʨʘʱʦʶ ʩʠʨʦʚʠʥʦʶ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 
ʙʫʪʝʨʙʨʦʜʥʦʛʦ ʤʘʩʣʘ, ʤʘʨʛʘʨʠʥʽʚ, ʤʘʡʦʥʝʟʽʚ, ʧʨʠʧʨʘʚ, ʢʦʥʜʠʪʝʨʩʴʢʠʭ ʞʠʨʽʚ. ɸ ʫ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʥʘʧʨʠʢʣʘʜ 
ʚ ʤʝʪʘʣʫʨʛʽʾ ʨʘʧʩʦʚʝ ʤʘʩʣʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʛʘʨʪʫ ʩʪʘʣʽ; ʫ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ ʷʢ ʤʘʩʪʠʣʦ ʜʣʷ ʜʚʠʛʫʥʽʚ. 
ʂʨʽʤ ʪʦʛʦ, ʨʘʧʩʦʚʝ ʤʘʩʣʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚ ʣʘʢʦʬʘʨʙʦʚʦʾ, ʢʦʩʤʝʪʠʯʥʦʾ, ʤʠʣʦʚʘʨʥʽʡ, ʧʦʣʽʛʨʘʬʽʯʥʦʾ, ʰʢʽʨʷʥʦʾ, 
ʭʽʤʽʯʥʦʾ ʽ ʪʝʢʩʪʠʣʴʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ɿʘ ʜʘʥʠʤʠ ʇʨʦʜʦʚʦʣʴʯʦʾ ʪʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʆʆʅ ʫ 2005 ʨʦʮʽ ʧʣʦʱʘ ʩʚʽʪʦʚʠʭ 
ʧʦʩʽʚʽʚ ʧʽʜ ʨʘʧʩʫ ʩʢʣʘʜʘʣʘ 264 ʪʠʩ. ʢʚ. ʢʤ, ʱʦ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 2% ʚʽʜ ʩʚʽʪʦʚʦʾ ʧʣʦʱʽ ʧʘʰʥʽ [9]. ʋ ʟʚôʷʟʢʫ ʟ 
ʮʠʤ, ʦʩʪʘʥʥʽ 10-15 ʨʦʢʽʚ ʤʠ ʩʧʦʩʪʝʨʽʛʘʻʤʦ ʩʪʨʽʤʢʝ ʟʙʽʣʴʰʝʥʥʷ ʧʦʩʽʚʥʠʭ ʧʣʦʱ ʧʽʜ ʮʽʻʶ 
ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʶ ʢʫʣʴʪʫʨʦʶ ʪʘ ʮʷ ʪʝʥʜʝʥʮʽʷ ʟʙʝʨʝʞʝʪʴʩʷ ʫ ʥʘʡʙʣʠʞʯʦʤʫ ʤʘʡʙʫʪʥʴʦʤʫ. ʅʝʟʥʘʯʥʝ 
ʟʤʝʥʰʝʥʥʷ ʧʦʩʽʚʥʠʭ ʧʣʦʱ ʪʘ ʚʠʨʦʙʥʠʮʪʚʘ ʨʘʧʩʫ ʟʘ ʦʩʪʘʥʥʽ ʪʨʠ ʨʦʢʠ (ʈʠʩ. 1), ʧʦʚôʷʟʘʥʝ ʟʽ ʩʪʨʽʤʢʠʤ 
ʟʜʝʰʝʚʣʝʥʥʷʤ ʥʘʬʪʠ ʥʘ ʩʚʽʪʦʚʠʭ ʨʠʥʢʘʭ, ʯʝʨʝʟ ʪʝ ʱʦ ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʨʘʧʩʦʚʦʾ ʦʣʽʾ ʜʦ 2015-16 ʨʦʢʽʚ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʜʠʟʝʣʶ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʟʨʦʩʪʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʘʧʩʦʚʦʾ ʦʣʽʾ ʚ 
ʣʘʢʦʬʘʨʙʦʚʽʡ, ʤʝʪʘʣʫʨʛʽʡʥʽʡ ʪʘ ʭʘʨʯʦʚʽʡ ʛʘʣʫʟʷʭ ʜʦʟʚʦʣʠʣʦ ʟʥʽʚʝʣʶʚʘʪʠ ʟʥʘʯʥʫ ʯʘʩʪʢʫ ʧʘʜʽʥʥʷ 
ʚʠʨʦʙʥʠʮʪʚʘ ʨʘʧʩʫ. 
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ʈʠʩʫʥʦʢ 1. ɼʠʥʘʤʽʢʘ ʩʪʘʥʫ ʧʦʩʽʚʥʠʭ ʧʣʦʱ, ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʫʨʦʞʘʡʥʦʩʪʽ ʨʘʧʩʫ ʫ ʩʚʽʪʽ ʟʘ ʩʝʟʦʥʠ  

2005-2017 ʨʦʢʽʚ. 
 
ʋ ʪʦʡ ʯʘʩ, ʷʢ ʫ ʩʚʽʪʽ ʩʪʚʦʨʶʶʪʴ ʥʦʚʽ ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʘʧʩʦʚʦʾ ʦʣʽʾ (ʂʠʪʘʡ, ɯʥʜʽʷ, ʂʘʥʘʜʘ ʻ ʣʽʜʝʨʘʤʠ ʧʦ ʚʠʨʦʱʫʚʘʥʥʶ ʨʽʧʘʢʫ), ʟʙʽʣʴʰʫʶʯʠ ʧʦʩʽʚʥʽ ʧʣʦʱʽ ʪʘ 
ʧʨʦʚʦʜʷʪʴ ʩʝʣʝʢʮʽʡʥʽ ʟʘʭʦʜʠ, ʜʣʷ ʚʠʚʝʜʝʥʥʷ ʩʦʨʪʽʚ ʙʽʣʴʰ ʚʽʜʧʦʚʽʜʥʠʭ ʜʦ ʨʝʛʽʦʥʘʣʴʥʠʭ ʫʤʦʚ ï ʚ ʋʢʨʘʾʥʽ 
ʥʘʚʧʘʢʠ ʦʩʪʘʥʥʽ ʪʨʠ ʨʦʢʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʛʘʪʠʚʥʘ ʜʠʥʘʤʽʢʘ. ɿʤʝʥʰʫʶʪʴʩʷ ʧʦʩʽʚʥʽ ʧʣʦʱʽ ʟ 996 ʪʠʩ. 
ʛʘ(2013 ʨʽʢ) ʜʦ 518 ʪʠʩ. ʛʘ (2016 ʨʽʢ). ɺʽʜʧʦʚʽʜʥʦ ʟ ʮʠʤ ʚʧʘʚ ʽ ʚʘʣʦʚʠʡ ʟʙʽʨ - ʟ 2352 ʪʠʩ. ʪ (2013 ʨʽʢ) ʜʦ 1280 
ʪʠʩ. ʪ (2016 ʨʽʢ) (ʈʠʩ. 2).  

 

 
ʈʠʩʫʥʦʢ 2. ɼʠʥʘʤʽʢʘ ʟʤʽʥ ʧʦʩʽʚʥʠʭ ʧʣʦʱ, ʚʘʣʦʚʦʛʦ ʟʙʦʨʫ ʪʘ ʫʨʦʞʘʡʥʦʩʪʽ ʨʘʧʩʫ ʟʘ 2000-2016 ʨʦʢʠ ʚ ʋʢʨʘʾʥʽ 

ʟʘ ʜʘʥʠʤʠ ɼʝʨʞʩʪʘʪʫ [11]. 
 
ʆʩʢʽʣʴʢʠ ʤʠ ʥʝ ʚ ʟʤʦʟʽ ʧʦʩʪʽʡʥʦ ʟʙʽʣʴʰʫʚʘʪʠ ʧʦʩʽʚʥʽ ʧʣʦʱʽ ʧʽʜ ʦʟʠʤʠʡ ʨʘʧʩ, ʪʦʞ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ 

ʟʨʦʩʪʘʶʯʦʛʦ ʧʦʧʠʪʫ ʥʘ ʥʴʦʛʦ, ʤʠ ʤʘʻʤʦ ʟʙʽʣʴʰʫʚʘʪʠ ʫʨʦʞʘʡʥʽʩʪʴ ʢʫʣʴʪʫʨʠ. ʉʝʨʝʜʥʷ ʫʨʦʞʘʡʥʽʩʪʴ ʨʘʧʩʫ ʫ 
ʩʚʽʪʽ 15 ʮ/ʛʘ, ʥʘʡʙʽʣʴʰʘ ʟʘʬʽʢʩʦʚʘʥʘ ʫʨʦʞʘʡʥʽʩʪʴ 64 ʮ/ʛʘ ʥʘ ʘʛʨʦʢʦʤʙʽʥʘʪʽ çʇʽʚʜʝʥʥʠʡè ɻʦʤʝʣʴʩʴʢʦʛʦ 
ʨʘʡʦʥʫ ʱʦ ʫ ɹʽʣʦʨʫʩʽ [9]. ʊʦʙʪʦ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʫʨʦʞʘʡʥʦʩʪʽ ʨʘʧʩʫ ʧʨʠʙʣʠʟʥʦ 320% 
ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʞʝ ʚʠʚʝʜʝʥʽ ʩʦʨʪʠ ʨʘʧʩʫ ʪʘ ʥʘʷʚʥʽ ʘʛʨʦʪʝʭʥʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ. ʉʝʨʝʜʥʷ ʫʨʦʞʘʡʥʽʩʪʴ ʨʘʧʩʫ 
ʧʦ ʋʢʨʘʾʥʽ ʩʪʘʥʦʚʠʣʘ ʫ 2016 ʨʦʮʽ 24,7 ʮ/ʛʘ [11]. ʊʦʞ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʫʨʦʞʘʡʥʦʩʪʽ ʚ 
ʋʢʨʘʾʥʽ ʧʨʠʙʣʠʟʥʦ 259%, ʟʘ ʫʤʦʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʞʝ ʚʠʚʝʜʝʥʠʭ ʩʦʨʪʽʚ ʨʘʧʩʫ, ʥʘʷʚʥʠʭ ʘʛʨʦʪʝʭʥʽʯʥʠʭ 
ʤʦʞʣʠʚʦʩʪʝʡ ʪʘ ʙʝʟ ʟʤʝʥʰʝʥʥʷ ʧʦʩʽʚʥʠʭ ʧʣʦʱ.  

ɼʣʷ ʟʙʽʣʴʰʝʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʨʘʧʩʫ ʻ ʜʚʘ ʰʣʷʭʠ: ʧʝʨʰʠʡ ï ʮʝ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ 
ʪʘ ʩʝʣʝʢʮʽʷ ʥʦʚʠʭ ʩʦʨʪʽʚ ʧʽʜ ʢʦʥʢʨʝʪʥʽ ʧʦʪʨʝʙʠ, ʘ ʜʨʫʛʠʡ ʮʝ ʟʙʽʣʴʰʝʥʥʷ ʧʦʩʽʚʥʠʭ ʧʣʦʱ. ʗʢʱʦ ʨʦʟʛʣʷʜʘʪʠ 
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ʧʝʨʩʧʝʢʪʠʚʫ ï ʪʦ ʜʨʫʛʠʡ ʚʘʨʽʘʥʪ ʧʨʠʡʥʷʪʥʠʡ ʣʠʰʝ ʫ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ, ʪʦʤʫ ʱʦ ʧʦʩʽʚʥʽ ʧʣʦʱʽ 
ʤʘʶʪʴ ʚʠʯʝʨʧʥʫ ʢʽʣʴʢʽʩʪʴ, ʘ ʪʘʢʦʞ ʥʝ ʚʩʽ ʧʦʩʽʚʥʽ ʧʣʦʱʽ ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʟʙʦʨʫ ʚʠʩʦʢʦʛʦ ʫʨʦʞʘʶ ʨʘʧʩʫ 
(ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʤʘʶʪʴ ʛʝʦʛʨʘʬʽʯʥʽ ʯʠʥʥʠʢʠ ʷʢʽ ʦʙʫʤʦʚʣʶʶʪʴ ʨʝʞʠʤʠ ʪʝʧʣʦ ʪʘ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʥʷ). ʋ 
ʜʦʚʛʦʩʪʨʦʢʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ ʧʦʪʨʽʙʥʦ, ʥʘ ʩʘʤ ʧʝʨʝʜ, ʧʣʘʥʫʚʘʪʠ ʩʝʣʝʢʪʠʚʥʫ ʨʦʙʦʪʫ, ʟʘ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʫʣʴʪʫʨʠ ʫ ʢʦʥʢʨʝʪʥʠʭ ʨʝʛʽʦʥʘʣʴʥʠʭ ʫʤʦʚʘʭ.  

ɺ ʋʢʨʘʾʥʽ ʜʦʤʽʥʫʻ ʚʠʨʦʙʥʠʮʪʚʦ ʦʟʠʤʦʛʦ ʨʽʧʘʢʫ. ʁʦʛʦ ʯʘʩʪʢʘ ʫ ʩʪʨʫʢʪʫʨʽ ʧʣʦʱ ʜʦ ʟʙʠʨʘʥʥʷ ʪʦʨʽʢ 
ʩʪʘʥʦʚʠʣʘ 97%. ʋʨʦʞʘʡʥʽʩʪʴ ʦʟʠʤʦʛʦ ʨʽʧʘʢʫ ʟʥʘʭʦʜʠʣʘʩʷ ʥʘ ʨʽʚʥʽ 26,2 ʮ/ʛʘ, ʪʦʜʽ ʷʢ ʷʨʦʛʦ (ʢʦʣʴʟʘ) ð  
15,9 ʮ/ʛʘ. ʅʘʡʙʽʣʴʰʽ ʧʣʦʱʽ ʧʽʜ ʦʟʠʤʠʤ ʨʽʧʘʢʦʤ ʟʦʩʝʨʝʜʞʝʥʽ ʫ ʍʤʝʣʴʥʠʮʴʢʽʡ (67,8 ʪʠʩ. ʛʘ), ɺʽʥʥʠʮʴʢʽʡ (65 
ʪʠʩ. ʛʘ), ʆʜʝʩʴʢʽʡ (63,8 ʪʠʩ. ʛʘ) ʦʙʣʘʩʪʷʭ; ʷʨʠʤ ð ʏʝʨʥʽʛʽʚʩʴʢʽʡ (5,6 ʪʠʩ. ʛʘ), ɺʽʥʥʠʮʴʢʽʡ (2,9 ʪʠʩ. ʛʘ) 
ʦʙʣʘʩʪʷʭ. ʆʩʥʦʚʥʠʤʠ ʚʠʨʦʙʥʠʢʘʤʠ ʨʽʧʘʢʫ ʻ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʊʘʢ, ʟʘ ʧʽʜʩʫʤʢʘʤʠ 
ʤʠʥʫʣʦʛʦ ʨʦʢʫ ʫ ʚʝʣʠʢʠʭ ʪʘ ʩʝʨʝʜʥʽʭ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʙʫʣʦ ʟʽʙʨʘʥʦ ʧʦʥʘʜ 98% ʟʘʛʘʣʴʥʦʛʦ ʚʨʦʞʘʶ. 

ɼʣʷ ʪʦʛʦ, ʘʙʠ ʩʢʦʨʠʩʪʘʪʠʩʷ ʩʠʪʫʘʮʽʻʶ ʥʘ ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʫ ʋʢʨʘʾʥʘ ʤʦʞʝ ʝʢʩʧʦʨʪʫʚʘʪʠ ʘʙʦ 
ʧʝʨʝʨʦʙʣʷʪʠ ʥʘ ʦʣʽʶ ʽ ʰʨʦʪ ʚʠʨʦʱʝʥʠʡ ʫʨʦʞʘʡ. ʋ ʧʦʪʦʯʥʦʤʫ ʩʝʟʦʥʽ ʥʘ ʟʦʚʥʽʰʥʴʦʤʫ ʨʠʥʢʫ ʙʫʣʦ 
ʨʝʘʣʽʟʦʚʘʥʦ 1,96 ʤʣʥ. ʪ ʨʽʧʘʢʫ. ʑʦʨʽʯʥʦ ʙʣʠʟʴʢʦ 85% ʚʘʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʨʽʧʘʢʫ ʧʨʦʜʘʻʪʴʩʷ ʟʘ ʤʝʞʽ 
ʢʨʘʾʥʠ. ɽʢʩʧʦʨʪʥʠʡ ʧʦʪʝʥʮʽʘʣ ʨʽʧʘʢʫ ʚ ʧʦʪʦʯʥʦʤʫ ʩʝʟʦʥʽ ʦʮʽʥʶʻʪʴʩʷ ʥʘ ʨʽʚʥʽ 1 ʤʣʥ. ʪ. ʊʦʞ ʚʠʨʦʱʫʚʘʥʥʷ ʪʘ 
ʧʝʨʝʨʦʙʢʘ ʨʽʧʘʢʫ ʻ ʡ ʟʘʣʠʰʘʻʪʴʩʷ ʦʜʥʠʤ ʽʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʽʚ ʘʛʨʘʨʥʦʛʦ ʙʽʟʥʝʩʫ ʋʢʨʘʾʥʠ. 
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ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ:  

ʢʘʥʜʠʜʘʪ ʛʝʦʛʨʘʬʽʯʥʠʭ ʥʘʫʢ, ʂʠʨʥʘʩʽʚʩʴʢʘ ʅʘʪʘʣʽʷ ɺʘʩʠʣʽʚʥʘ.  
 
 

ʊ.ʄ. ɿʘʤʘʟʽʡ, ʆ.ɺ.ʅʝʧʣʷʭ  
(ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ) 

 
ʈʆʃʔ ɹɸʂʊɽʈɯʁ ʋ ʇʈʀʈʆɼɯ ʊɸ ɾʀʊʊɯ ʃʖɼʀʅʀ 

 
ɺʩʽʤ ʚʽʜʦʤʦ, ʱʦ ʙʘʢʪʝʨʽʾ - ʥʘʡʜʘʚʥʽʰʽ ʞʠʪʝʣʽ ʧʣʘʥʝʪʠ ɿʝʤʣʷ. ɺʦʥʠ ʟ'ʷʚʠʣʠʩʷ, ʟʛʽʜʥʦ ʟ ʥʘʫʢʦʚʠʤʠ 

ʜʘʥʠʤʠ, ʚʽʜ ʪʨʴʦʭ ʜʦ ʯʦʪʠʨʴʦʭ ʤʽʣʴʷʨʜʽʚ ʨʦʢʽʚ ʪʦʤʫ. ɯ ʜʦʚʛʠʡ ʯʘʩ ʙʫʣʠ ʻʜʠʥʠʤʠ ʽ ʧʦʚʥʦʧʨʘʚʥʠʤʠ 
ʛʦʩʧʦʜʘʨʷʤʠ ɿʝʤʣʽ. ʄʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʟ ʙʘʢʪʝʨʽʡ ʚʩʝ ʧʦʯʘʣʦʩʷ. ɻʨʫʙʦ ʢʘʞʫʯʠ, ʨʦʜʦʚʽʜ ʚʩʽʭ ʞʠʚʠʭ 
ʦʨʛʘʥʽʟʤʽʚ ʚʝʜʝʪʴʩʷ ʚʽʜ ʥʠʭ. ʊʘʢ ʱʦ ʨʦʣʴ ʙʘʢʪʝʨʽʡ ʚ ʞʠʪʪʽ ʣʶʜʠʥʠ ʽ ʧʨʠʨʦʜʽ (ʾʾ ʬʦʨʤʫʚʘʥʥʽ) ʜʫʞʝ ʟʥʘʯʥʘ [1]. 

ʊʠʧʠ ʭʘʨʯʫʚʘʥʥʷ ʙʘʢʪʝʨʽʡ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʭʘʨʘʢʪʝʨʦʤ ʟʘʩʚʦʻʥʥʷ ʚʫʛʣʝʮʶ ʽ ʘʟʦʪʫ. ɿʘ ʟʘʩʚʦʻʥʥʶ 
ʚʫʛʣʝʮʶ ʙʘʢʪʝʨʽʾ ʜʽʣʷʪʴ ʥʘ 2 ʪʠʧʫ: ʘʫʪʦʪʨʦʬʠ, ʘʙʦ ʣʽʪʦʪʨʦʬʠ, - ʙʘʢʪʝʨʽʾ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʜʞʝʨʝʣʦ 
ʚʫʛʣʝʮʶ ʉʆ

2
 ʧʦʚʽʪʨʷ. ʛʝʪʝʨʦʪʨʦʬʠ, ʘʙʦ ʦʨʛʘʥʦʪʨʦʬʠ, - ʙʘʢʪʝʨʽʾ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʜʣʷ ʩʚʦʛʦ ʭʘʨʯʫʚʘʥʥʷ ʚ 

ʦʨʛʘʥʽʯʥʦʤʫ ʚʫʛʣʝʮʽ (ʚʫʛʣʝʚʦʜʠ, ʞʠʨʥʽ ʢʠʩʣʦʪʠ). ɿʘ ʟʜʘʪʥʽʩʪʶ ʟʘʩʚʦʶʚʘʪʠ ʘʟʦʪ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʜʽʣʷʪʴʩʷ ʥʘ 2 
ʛʨʫʧʠ: ʘʤʽʥʦʘʚʪʦʪʨʦʬʠ ʽ ʘʤʦʥʦʛʝʪʝʨʦʪʨʦʬʠ. ɸʤʽʥʦʘʚʪʦʪʨʦʬʠ - ʜʣʷ ʩʠʥʪʝʟʫ ʙʽʣʢʘ ʢʣʽʪʠʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 
ʤʦʣʝʢʫʣʷʨʥʠʡ ʘʟʦʪ ʧʦʚʽʪʨʷ ʘʙʦ ʟʘʩʚʦʶʶʪʴ ʡʦʛʦ ʟ ʘʤʦʥʽʡʥʠʭ ʩʦʣʝʡ. ɸʤʽʥʦʛʝʪʝʨʦʪʨʦʬʠ - ʦʪʨʠʤʫʶʪʴ ʘʟʦʪ ʟ 
ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ - ʘʤʽʥʦʢʠʩʣʦʪ, ʩʢʣʘʜʥʠʭ ʙʽʣʢʽʚ. ʉʶʜʠ ʚʽʜʥʦʩʷʪʴʩʷ ʚʩʽ ʧʘʪʦʛʝʥʥʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʽ ʙʽʣʴʰʽʩʪʴ 
ʉʘʧʨʦ-ʬʪ̔ʦʚ. ɿʘ ʭʘʨʘʢʪʝʨʦʤ ʜʞʝʨʝʣʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʜʽʣʷʪʴʩʷ ʥʘ ʬʦʪʦʪʨʦʬʠ, ʱʦ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʙʽʦʩʠʥʪʝʪʠʯʥʠʭ ʨʝʘʢʮʽʡ ʝʥʝʨʛʽʶ ʩʦʥʷʯʥʦʛʦ ʩʚʽʪʣʘ, ʽ ʭʝʤʦ-ʪʨʦʬʽ. ʍʝʤʦʪʨʦʬʠ ʦʪʨʠʤʫʶʪʴ 
ʝʥʝʨʛʽʶ ʟʘ ʨʘʭʫʥʦʢ ʦʢʠʩʣʝʥʥʷ ʥʝʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ (ʥʠʪʨʠʬʠʮʠʨʫʶʱʠʝ ʙʘʢʪʝʨʽʾ ʽ ʽʥ.) ɯ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ 
(ʙʽʣʴʰʽʩʪʴ ʙʘʢʪʝʨʽʡ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʧʘʪʦʛʝʥʥʦʛʦ ʜʣʷ ʣʶʜʠʥʠ ʚʠʜʫ) [2]. 

http://faostat.fao.org/site/636/default.aspx
https://uk.wikipedia.org/wiki/%D0%A0%D1%96%D0%BF%D0%B0%D0%BA
http://www.agro-business.com.ua/agronomiia-siogodni/3769-osnovni-aspekty-selektsiii-ripaku-u-siogodenni.html
http://www.fao.org/docrep/018/i1688r/i1688r03.pdf
https://www.sb.by/articles/brestchina-zhnet-yachmen.html
http://www.ukrstat.gov.ua/
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ɰʭ ʙʫʜʦʚʘ ʜʦʩʠʪʴ ʧʨʠʤʽʪʠʚʥʘ - ʚ ʙʽʣʴʰʦʩʪʽ ʩʚʦʾʡ ʮʝ ʦʜʥʦʢʣʽʪʠʥʥʽ ʦʨʛʘʥʽʟʤʠ, ʷʢʽ, ʦʯʝʚʠʜʥʦ, ʤʘʣʦ 
ʟʤʽʥʠʣʠʩʷ ʟʘ ʪʘʢʠʡ ʜʦʩʠʪʴ ʪʨʠʚʘʣʠʡ ʯʘʩ. ɺʦʥʠ ʥʝʚʠʙʘʛʣʠʚʽ ʽ ʤʦʞʫʪʴ ʚʠʞʠʚʘʪʠ ʚ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʜʣʷ ʽʥʰʠʭ 
ʦʨʛʘʥʽʟʤʽʚ ʫʤʦʚʘʭ (ʥʘʛʨʽʚʘʥʥʷ ʜʦ 90 ʛʨʘʜʫʩʽʚ, ʟʘʤʦʨʦʞʫʚʘʥʥʷ, ʨʦʟʨʽʜʞʝʥʘ ʘʪʤʦʩʬʝʨʘ, ʥʘʡʛʣʠʙʰʠʡ ʦʢʝʘʥ). 
ɾʠʚʫʪʴ ʚʦʥʠ ʚʩʶʜʠ - ʫ ʚʦʜʽ, ˇʨʫʥʪʽ, ʧʽʜ ʟʝʤʣʝʶ, ʚ ʧʦʚʽʪʨʽ, ʚʩʝʨʝʜʠʥʽ ʽʥʰʠʭ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ. ɺ ʦʜʥʦʤʫ ʛʨʘʤʽ 
ʛʨʫʥʪʫ, ʥʘʧʨʠʢʣʘʜ, ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʷʚʣʝʥʽ ʩʦʪʥʽ ʤʽʣʴʡʦʥʽʚ ʙʘʢʪʝʨʽʡ. ɺʦʽʩʪʠʥʫ ʤʘʡʞʝ ʽʜʝʘʣʴʥʽ ʩʪʚʦʨʝʥʥʷ, 
ʽʩʥʫʶʯʽ ʧʦʨʷʜ ʟ ʥʘʤʠ. ɺʝʣʠʢʘ ʨʦʣʴ ʙʘʢʪʝʨʽʡ ʚ ʞʠʪʪʽ ʣʶʜʠʥʠ ʽ ʧʨʠʨʦʜʽ. 

ɹʝʟ ʽʩʥʫʚʘʥʥʷ ʮʠʭ ʜʨʽʙʥʠʭ ʦʨʛʘʥʽʟʤʽʚ ʤʠ ʙ ʧʨʦʩʪʦ ʟʘʜʠʭʥʫʣʠʩʷ. ʊʦʤʫ ʱʦ ʚʦʥʠ (ʚ ʦʩʥʦʚʥʦʤʫ 
ʮʽʘʥʦʙʘʢʪʝʨʽʾ, ʟʜʘʪʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʬʦʪʦʩʠʥʪʝʟʫ ʚʠʜʽʣʷʪʠ ʢʠʩʝʥʴ) ʚ ʩʠʣʫ ʩʚʦʻʾ ʯʠʩʣʝʥʥʦʩʪʽ ʚʠʨʦʙʣʷʶʪʴ 
ʚʝʣʠʯʝʟʥʫ ʢʽʣʴʢʽʩʪʴ ʢʠʩʥʶ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʚ ʘʪʤʦʩʬʝʨʫ. ʆʩʦʙʣʠʚʦ ʮʝ ʩʪʘʻ ʘʢʪʫʘʣʴʥʠʤ ʫ ʟʚ'ʷʟʢʫ ʟ ʚʠʨʫʙʢʦʶ 
ʩʪʨʘʪʝʛʽʯʥʦ ʚʘʞʣʠʚʠʭ ʜʣʷ ʚʩʽʻʾ ɿʝʤʣʽ ʣʽʩʽʚ. ɸ ʜʝʷʢʽ ʽʥʰʽ ʙʘʢʪʝʨʽʾ ʚʠʜʽʣʷʶʪʴ ʚʫʛʣʝʢʠʩʣʠʡ ʛʘʟ, ʷʢʠʡ 
ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʜʠʭʘʥʥʷ ʨʦʩʣʠʥ. ɸʣʝ ʨʦʣʴ ʙʘʢʪʝʨʽʡ ʚ ʞʠʪʪʽ ʣʶʜʠʥʠ ʽ ʧʨʠʨʦʜʽ ʥʝ ʟʚʦʜʠʪʴʩʷ ʪʽʣʴʢʠ ʜʦ ʮʴʦʛʦ. 
ɭ ʱʝ ʢʽʣʴʢʘ çʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽè, ʟʘ ʷʢʽ ʙʘʢʪʝʨʽʷʤ ʤʦʞʥʘ ʩʤʽʣʠʚʦ ʜʘʚʘʪʠ ʧʦʯʝʩʥʫ ʛʨʘʤʦʪʫ! 

ʋ ʧʨʠʨʦʜʽ ʦʜʥʘ ʟ ʬʫʥʢʮʽʡ ʙʘʢʪʝʨʽʡ - ʩʘʥʽʪʘʨʥʘ. ɺʦʥʠ ʧʦʾʜʘʶʪʴ ʚʽʜʤʝʨʣʽ ʢʣʽʪʠʥʠ ʽ ʦʨʛʘʥʽʟʤʠ, 
ʫʪʠʣʽʟʫʶʯʠ ʥʝʧʦʪʨʽʙʥʝ. ɺʠʭʦʜʠʪʴ, ʱʦ ʙʘʢʪʝʨʽʾ ʜʣʷ ʚʩʴʦʛʦ ʞʠʚʦʛʦ ʥʘ ʧʣʘʥʝʪʽ ʧʨʘʮʶʶʪʴ ʩʚʦʻʨʽʜʥʠʤʠ 
ʜʚʽʨʥʠʢʘʤʠ. ʋ ʥʘʫʮʽ ʮʝ ʷʚʠʱʝ ʥʘʟʠʚʘʻʪʴʩʷ ʩʘʧʨʦʪʨʦʬʠ. ʑʝʦʜʥʘ ʚʘʞʣʠʚʘ ʨʦʣʴ - ʫʯʘʩʪʴ ʫ ʢʨʫʛʦʚʦʨʦʪʽ 
ʨʝʯʦʚʠʥ ʚ ʧʣʘʥʝʪʘʨʥʦʤʫ ʤʘʩʰʪʘʙʽ. ʋ ʧʨʠʨʦʜʽ ʚʩʽ ʨʝʯʦʚʠʥʠ ʧʝʨʝʭʦʜʷʪʴ ʚʽʜ ʦʨʛʘʥʽʟʤʫ ʜʦ ʦʨʛʘʥʽʟʤʫ. ɯʥʦʜʽ 
ʚʦʥʠ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʘʪʤʦʩʬʝʨʽ, ʽʥʦʜʽ - ʚ ʛʨʫʥʪʽ, ʧʽʜʪʨʠʤʫʶʯʠ ʤʘʩʰʪʘʙʥʠʡ ʢʨʫʛʦʦʙʽʛ. ɹʝʟ ʙʘʢʪʝʨʽʡ ʮʽ ʩʢʣʘʜʦʚʽ 
ʤʦʛʣʠ ʙ ʢʦʥʮʝʥʪʨʫʚʘʪʠʩʷ ʜʝ-ʥʝʙʫʜʴ ʚ ʦʜʥʦʤʫ ʤʽʩʮʽ, ʘ ʚʝʣʠʢʽ ʮʠʢʣʠ ʧʝʨʝʨʚʘʣʠʩʷ ʙ. ʇʦʜʽʙʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ, 
ʥʘʧʨʠʢʣʘʜ, ʟ ʪʘʢʦʶ ʨʝʯʦʚʠʥʦʶ, ʷʢ ʘʟʦʪ. ʄʦʣʦʢʦ - ʟʜʘʚʥʘ ʚʽʜʦʤʠʡ ʣʶʜʷʤ ʧʨʦʜʫʢʪ. ɸʣʝ ʪʨʠʚʘʣʝ ʡʦʛʦ 
ʟʙʝʨʽʛʘʥʥʷ ʩʪʘʣʦ ʤʦʞʣʠʚʠʤ ʪʽʣʴʢʠ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʟ ʚʠʥʘʭʦʜʦʤ ʤʝʪʦʜʽʚ ʢʦʥʩʝʨʚʘʮʽʾ ʪʘ ʭʦʣʦʜʠʣʴʥʠʭ 
ʫʩʪʘʥʦʚʦʢ. ɸ ʟ ʯʘʩʽʚ ʟʘʨʦʜʞʝʥʥʷ ʩʢʦʪʘʨʩʪʚʘ ʣʶʜʠʥʘ ʥʝʫʩʚʽʜʦʤʣʝʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘ ʙʘʢʪʝʨʽʾ ʜʣʷ 
ʩʢʚʘʰʫʚʘʥʥʷ ʤʦʣʦʢʘ ʽ ʚʠʨʦʙʥʠʮʪʚʘ ʢʠʩʣʦʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʙʽʣʴʰ ʪʨʠʚʘʣʦʛʦ ʟʙʝʨʽʛʘʥʥʷ, ʥʽʞ ʩʘʤʝ ʤʦʣʦʢʦ. 
ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʢʝʬʽʨ ʚ ʩʫʭʦʤʫ ʚʠʛʣʷʜʽ ʤʽʛ ʟʙʝʨʽʛʘʪʠʩʷ ʤʽʩʷʮʷʤʠ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʚ ʷʢʦʩʪʽ ʩʠʪʥʦʾ ʾʞʽ ʧʨʠ 
ʪʨʠʚʘʣʠʭ ʧʝʨʝʭʦʜʘʭ ʯʝʨʝʟ ʧʫʩʪʝʣʴʥʽ ʤʽʩʮʝʚʦʩʪʽ. ʋ ʮʴʦʤʫ ʧʣʘʥʽ ʥʝʦʮʽʥʝʥʥʘ ʨʦʣʴ ʙʘʢʪʝʨʽʡ ʚ ʞʠʪʪʽ ʣʶʜʠʥʠ. 
ɸʜʞʝ ʷʢʱʦ ʮʠʤ ʦʨʛʘʥʽʟʤʘʤ çʟʘʧʨʦʧʦʥʫʚʘʪʠè ʤʦʣʦʢʦ, ʚʦʥʠ ʟʤʦʞʫʪʴ ʟʨʦʙʠʪʠ ʟ ʥʴʦʛʦ ʤʘʩʫ ʩʤʘʯʥʠʭ ʽ 
ʥʝʟʘʤʽʥʥʠʭ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ. ʉʝʨʝʜ ʥʠʭ: ʡʦʛʫʨʪ, ʢʠʩʣʝ ʤʦʣʦʢʦ, ʨʷʞʘʥʢʘ, ʩʤʝʪʘʥʘ, ʩʠʨ. ʂʝʬʽʨ, 
ʟʚʠʯʘʡʥʦ, ʨʦʙʠʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʛʨʠʙʢʘʤʠ, ʘ ʡ ʙʝʟ ʫʯʘʩʪʽ ʙʘʢʪʝʨʽʡ ʪʫʪ ʩʧʨʘʚʘ ʥʝ ʦʙʭʦʜʠʪʴʩʷ. 

ɸʣʝ çʭʘʨʯʝʫʪʚʦʨʶʶʯʘè ʨʦʣʴ ʙʘʢʪʝʨʽʡ ʚ ʞʠʪʪʽ ʣʶʜʠʥʠ ʥʝ ʟʚʦʜʠʪʴʩʷ ʪʽʣʴʢʠ ʜʦ ʢʠʩʣʦʤʦʣʦʯʥʠʭ 
ʧʨʦʜʫʢʪʽʚ. ɭ ʱʝ ʙʘʛʘʪʦ ʟʚʠʯʥʠʭ ʫʞʝ ʥʘʤ ʧʨʦʜʫʢʪʽʚ, ʷʢʽ ʚʠʨʦʙʣʷʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʘʥʠʭ ʦʨʛʘʥʽʟʤʽʚ. ʎʝ 
ʢʚʘʰʝʥʘ ʢʘʧʫʩʪʘ, ʩʦʣʦʥʽ (ʙʦʯʢʦʚʽ) ʦʛʽʨʢʠ, ʫʣʶʙʣʝʥʽ ʙʘʛʘʪʴʤʘ ʩʦʣʽʥʥʷ ʪʘ ʽʥʰʽ ʧʨʦʜʫʢʪʠ. 

ɹʘʢʪʝʨʽʾ - ʥʘʡʯʠʩʣʝʥʥʽʰʝ ʮʘʨʩʪʚʦ ʪʚʘʨʠʥ ʦʨʛʘʥʽʟʤʽʚ ʫ ʧʨʠʨʦʜʽ. ɺʦʥʠ ʞʠʚʫʪʴ ʩʢʨʽʟʴ - ʥʘʚʢʦʣʦ ʥʘʩ, ʥʘ 
ʥʘʩ, ʥʘʚʽʪʴ - ʚʩʝʨʝʜʠʥʽ ʥʘʩ! ɯ ʚʦʥʠ ʻ ʜʫʞʝ ʢʦʨʠʩʥʠʤʠ "ʩʫʩʽʜʘʤʠ" ʜʣʷ ʣʶʜʠʥʠ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʙʽʬʽʜʦʙʘʢʪʝʨʽʾ 
ʟʤʽʮʥʶʶʪʴ ʥʘʰ ʽʤʫʥʽʪʝʪ, ʧʽʜʚʠʱʫʶʯʠ ʦʧʽʨʥʽʩʪʴ ʦʨʛʘʥʽʟʤʫ ʜʦ ʙʘʛʘʪʴʦʭ ʭʚʦʨʦʙ, ʜʦʧʦʤʘʛʘʶʪʴ ʪʨʘʚʣʝʥʥʶ. 
ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʣʴ ʙʘʢʪʝʨʽʡ ʚ ʞʠʪʪʽ ʣʶʜʠʥʠ ʷʢ ʭʦʨʦʰʠʭ "ʩʫʩʽʜʽʚ" ʥʘʩʪʽʣʴʢʠ ʞ ʥʝʦʮʽʥʝʥʥʘ. ɺʯʝʥʽ ʟʤʦʛʣʠ ʪʘʢ 
ʧʦʧʨʘʮʶʚʘʪʠ ʟ ʙʘʢʪʝʨʽʷʤʠ, ʱʦ ʚʦʥʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʩʪʘʣʠ ʚʠʜʽʣʷʪʠ ʧʦʪʨʽʙʥʽ ʜʣʷ ʣʶʜʠʥʠ ʨʝʯʦʚʠʥʠ. ʏʘʩʪʦ 
ʮʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʻ ʣʽʢʠ. ʊʘʢ ʱʦ ʣʽʢʫʚʘʣʴʥʘ ʨʦʣʴ ʙʘʢʪʝʨʽʡ ʚ ʞʠʪʪʽ ʣʶʜʠʥʠ ʪʘʢʦʞ ʚʝʣʠʢʘ. ɼʝʷʢʽ ʩʫʯʘʩʥʽ ʣʽʢʠ 
ʚʠʨʦʙʣʝʥʽ ʥʠʤʠ ʘʙʦ ʟʘʩʥʦʚʘʥʽ ʥʘ ʾʭ ʜʽʾ. ɹʘʢʪʝʨʽʾ - ʚʝʣʠʢʽ ʙʽʦʭʽʤʽʢʠ! ʋ ʩʫʯʘʩʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʰʠʨʦʢʦ 
ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʮʷ ʾʭ ʚʣʘʩʪʠʚʽʩʪʴ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʚ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʚʠʨʦʙʥʠʮʪʚʦ ʙʽʦʛʘʟʫ ʚ ʜʝʷʢʠʭ 
ʢʨʘʾʥʘʭ ʜʦʩʷʛʘʻ ʩʝʨʡʦʟʥʠʭ ʤʘʩʰʪʘʙʽʚ. ɸʣʝ ʮʽ ʤʽʢʨʦʩʢʦʧʽʯʥʽ ʦʜʥʦʢʣʽʪʠʥʥʽ ʤʦʞʫʪʴ ʙʫʪʠ ʥʝ ʪʽʣʴʢʠ ʧʦʤʽʯʥʠʢʘʤʠ 
ʣʶʜʠʥʠ ʽ ʩʧʽʚʽʩʥʫʚʘʪʠ ʟ ʥʠʤ ʫ ʧʦʚʥʽʡ ʟʛʦʜʽ ʽ ʤʠʨʽ. ʅʘʡʙʽʣʴʰʘ ʥʝʙʝʟʧʝʢʘ, ʷʢʫ ʚʦʥʠ ʪʘʷʪʴ ʚ ʩʦʙʽ, - ʮʝ 
ʽʥʬʝʢʮʽʡʥʽ ʭʚʦʨʦʙʠ, ʱʦ ʚʠʢʣʠʢʘʶʪʴʩʷ ʙʘʢʪʝʨʽʷʤʠ. ʇʦʩʝʣʷʶʯʠʩʴ ʚʩʝʨʝʜʠʥʽ ʥʘʩ, ʦʪʨʫʶʶʯʠ ʪʢʘʥʠʥʠ ʥʘʰʦʛʦ 
ʦʨʛʘʥʽʟʤʫ, ʚʦʥʠ, ʙʝʟʫʤʦʚʥʦ, ʻ ʰʢʽʜʣʠʚʠʤʠ, ʽʥʦʜʽ ʩʤʝʨʪʝʣʴʥʠʤʠ ʜʣʷ ʣʶʜʠʥʠ. ʉʝʨʝʜ ʥʘʡʚʽʜʦʤʽʰʠʭ 
ʥʝʙʝʟʧʝʯʥʠʭ ʭʚʦʨʦʙ, ʱʦ ʚʠʢʣʠʢʘʶʪʴʩʷ ʙʘʢʪʝʨʽʷʤʠ, - ʯʫʤʘ, ʭʦʣʝʨʘ. ʄʝʥʰ ʥʝʙʝʟʧʝʯʥʽ ʘʥʛʽʥʘ ʽ ʟʘʧʘʣʝʥʥʷ 
ʣʝʛʝʥʽʚ ʪʘ ʽʥ. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʝʷʢʽ ʙʘʢʪʝʨʽʾ ʤʦʞʫʪʴ ʧʨʝʜʩʪʘʚʣʷʪʠ ʽʩʪʦʪʥʫ ʥʝʙʝʟʧʝʢʫ ʜʣʷ ʣʶʜʠʥʠ, ʷʢʱʦ ʚʦʥʠ 
ʭʚʦʨʦʙʦʪʚʦʨʥʽ. ʊʦʤʫ ʚʯʝʥʽ ʽ ʣʽʢʘʨʽ ʚʩʽʭ ʯʘʩʽʚ ʽ ʥʘʨʦʜʽʚ ʥʘʤʘʛʘʶʪʴʩʷ çʪʨʠʤʘʪʠ ʧʽʜ ʢʦʥʪʨʦʣʝʤè ʮʽ ʰʢʽʜʣʠʚʽ 
ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ. ʗʢʱʦ ʤ'ʷʩʦ ʥʝʧʨʠʜʘʪʥʝ, ʘ ʩʫʧ ʩʢʠʩʣʠʡ, ʥʘʧʝʚʥʦ, ʮʝ çʩʧʨʘʚʘ ʨʫʢè ʙʘʢʪʝʨʽʡ! ɺʦʥʠ ʪʘʤ 
ʟʘʚʦʜʷʪʴʩʷ ʽ ʬʘʢʪʠʯʥʦ çʟ'ʾʜʘʶʪʴè ʮʽ ʧʨʦʜʫʢʪʠ ʜʦ ʥʘʩ. ʇʽʩʣʷ ʯʦʛʦ ʜʣʷ ʣʶʜʠʥʠ ʮʽ ʩʪʨʘʚʠ ʚʞʝ ʥʝ ʫʷʚʣʷʶʪʴ 
ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ. ɿʘʣʠʰʘʻʪʴʩʷ ʪʽʣʴʢʠ ʚʠʢʠʥʫʪʠ! ʇʽʜʩʫʤʢʠ ʇʨʠ ʚʽʜʧʦʚʽʜʽ ʥʘ ʟʘʧʠʪʘʥʥʷ, ʷʢʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ 
ʙʘʢʪʝʨʽʾ ʚ ʞʠʪʪʽ ʣʶʜʠʥʠ, ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʽ ʧʦʟʠʪʠʚʥʽ, ʽ ʥʝʛʘʪʠʚʥʽ ʤʦʤʝʥʪʠ. ʆʜʥʘʢ, ʦʯʝʚʠʜʥʦ, ʱʦ ʧʦʟʠʪʠʚʥʠʭ 
ʚʣʘʩʪʠʚʦʩʪʝʡ ʙʘʢʪʝʨʽʡ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʝ, ʥʽʞ ʥʝʛʘʪʠʚʥʠʭ. ɺʩʷ ʩʧʨʘʚʘ ʚ ʨʦʟʫʤʥʦʤʫ ʢʦʥʪʨʦʣʽ ʣʶʜʠʥʠ ʥʘʜ ʮʠʤ 
ʯʠʩʣʝʥʥʠʤ ʮʘʨʩʪʚʦʤ [1]. 

 
ʃʽʪʝʨʘʪʫʨʘ: 

1. http://faqukr.ru/osvita/30966-rol-bakterij-v-zhitti-ljudini-i-v-prirodi.html 
2. http://lovmedukr.ru/biblioteka/13403-harchuvannja-bakterij.html 

 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ:  

ʢʘʥʜʠʜʘʪ ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʫʢ ɿʘʤʘʟʽʡ ʊʝʪʷʥʘ ʄʠʢʦʣʘʾʚʥʘ. 
  

http://faqukr.ru/osvita/30966-rol-bakterij-v-zhitti-ljudini-i-v-prirodi.html
http://lovmedukr.ru/biblioteka/13403-harchuvannja-bakterij.html
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ʅʠʷʟʙʝʢ ʂʘʣʠʤʦʚ, ʀʥʜʠʨʘ ɹʝʡʰʦʚʘ, ɸʣʝʢʩʘʥʜʨ ʂʦʚʘʣʴʯʫʢ 
(ʂʦʩʪʘʥʘʡ, ʂʘʟʘʭʩʪʘʥ) 

 
ɼʀɸɻʅʆʉʊʀʂɸ ɻʈʀɹʆɺ ʈʆɼɸ FUSARIUM ɺ ɿɽʈʅʆɺʓʍ ʂʋʃʔʊʋʈɸʍ ʅɸ ʊɽʈʈʀʊʆʈʀʀ ʉɽɺɽʈʅʆɻʆ 

ʂɸɿɸʍʉʊɸʅɸ ʄɽʊʆɼʆʄ ʇʎʈ ɺ ʈɽɸʃʔʅʆʄ ɺʈɽʄɽʅʀ 
 

ʇʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʠ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚ ʤʠʨʝ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʯʝʪʢʦʛʦ ʠ 
ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʥʘʜ ʬʠʪʦʩʘʥʠʪʘʨʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 
ʨʘʩʪʝʥʠʡ, ʘ ʪʘʢʞʝ ʧʨʦʜʫʢʪʦʚ ʠʭ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʢʦʨʤʦʚ. ʆʩʥʦʚʥʳʤ ʧʦʜʭʦʜʦʤ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʪʘʢʦʛʦ 
ʢʦʥʪʨʦʣʷ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʬʠʪʦʧʘʪʦʛʝʥʦʚ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʜʦʣʞʥʦ 
ʫʜʝʣʷʪʴʩʷ ʜʠʘʛʥʦʩʪʠʢʝ ʧʘʪʦʛʝʥʦʚ, ʷʚʣʷʶʱʠʭʩʷ ʦʙʲʝʢʪʘʤʠ ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʚʥʝʰʥʝʛʦ ʢʘʨʘʥʪʠʥʘ, ʘ ʪʘʢʞʝ 
ʦʩʦʙʦ ʦʧʘʩʥʳʤ ʧʘʪʦʛʝʥʘʤ. 

ɼʦʣʛʦʝ ʚʨʝʤʷ ʬʫʟʘʨʠʦʟ ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ ʢʘʢ ʟʘʙʦʣʝʚʘʥʠʝ, ʭʘʨʘʢʪʝʨʥʦʝ ʜʣʷ ʟʦʥ ʩ ʪʸʧʣʳʤ ʠ ʚʣʘʞʥʳʤ 
ʢʣʠʤʘʪʦʤ. ʊʘʢʠʝ ʫʩʣʦʚʠʷ ʷʚʣʷʶʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʛʨʠʙʘ F. graminearum, ʢʦʪʦʨʳʡ ʚʳʟʳʚʘʣ 
ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʝ ʵʧʠʬʠʪʦʪʠʠ ʬʫʟʘʨʠʦʟʘ. ʆʜʥʘʢʦ ʧʦʟʞʝ, ʩ ʚʳʷʚʣʝʥʠʝʤ ʥʦʚʳʭ ʚʠʜʦʚ, ʩʪʘʣʦ ʷʩʥʦ, ʯʪʦ 
ʤʥʦʛʠʝ ʠʟ ʥʠʭ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʴʶ ʠ ʤʦʛʫʪ ʚʩʪʨʝʯʘʪʴʩʷ ʚ ʨʝʛʠʦʥʘʭ ʩ 
ʨʘʟʣʠʯʥʳʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ. 

ʇʘʪʦʛʝʥʥʳʝ ʛʨʠʙʳ ʨʦʜʘ Fusarium, ʧʨʦʠʟʚʦʜʷʪ ʚʨʝʜʥʳʝ ʤʠʢʦʪʦʢʩʠʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʵʪʠ ʪʦʢʩʠʥʳ 
ʟʘʛʨʷʟʥʷʶʪ ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʫʶ ʧʨʦʜʫʢʮʠʶ [1]. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʠʱʝʚʦʡ ʠ ʢʦʨʤʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, 
ʟʘʛʨʷʟʥʝʥʥʦʡ ʤʠʢʦʪʦʢʩʠʥʘʤʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʙʦʣʴʰʦʡ ʨʠʩʢ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ, ʪʘʢ ʢʘʢ 
ʜʘʥʥʳʝ ʤʠʢʦʪʦʢʩʠʥʳ ʷʚʣʷʶʪʩʷ ʢʘʥʮʝʨʦʛʝʥʘʤʠ ʠ ʤʦʛʫʪ ʦʩʣʘʙʣʷʪʴ ʠʤʤʫʥʥʫʶ ʩʠʩʪʝʤʫ [2]. ɺʩʧʳʰʢʠ 
ʟʘʙʦʣʝʚʘʥʠʡ, ʚʳʟʳʚʘʝʤʳʭ ʵʪʠʤʠ ʛʨʠʙʘʤʠ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʙʦʣʴʰʫʶ ʧʨʦʙʣʝʤʫ ʜʣʷ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʪʨʘʩʣʠ ʠ ʫʛʨʦʞʘʶʪ ʛʣʦʙʘʣʴʥʦʡ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ [3, 4]. ʅʘ 
ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʪʦʯʥʳʭ ʠ ʙʳʩʪʨʳʭ ʤʝʨʘʭ ʢʦʥʪʨʦʣʷ ʟʘʙʦʣʝʚʘʥʠʡ, 
ʚʳʟʳʚʘʝʤʳʭ ʵʪʠʤʠ ʛʨʠʙʘʤʠ, ʪʘʢ ʢʘʢ ʪʦʯʥʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʛʨʠʙʦʚ ʚʠʜʘ Fusarium ʚʩʝʛʜʘ ʙʳʣʘ 
ʧʨʦʙʣʝʤʘʪʠʯʥʘ ʜʘʞʝ ʜʣʷ ʵʢʩʧʝʨʪʦʚ ʤʠʢʦʣʦʛʠʠ.  

ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʠʟʫʯʝʥʠʠ ʨʘʟʥʦʦʙʨʘʟʠʷ ʛʨʠʙʦʚ ʨʦʜʘ Fusarium, ʘ ʪʘʢʞʝ ʚ ʠʭ 
ʚʠʜʦʩʧʝʮʠʬʠʯʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠʛʨʘʶʪ ʤʦʣʝʢʫʣʷʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ [5]. ʅʘʠʙʦʣʝʝ ʩʧʝʮʠʬʠʯʥʳʤʠ ʜʣʷ 
ʜʝʪʝʢʮʠʠ ʚʦʟʙʫʜʠʪʝʣʝʡ ʬʫʟʘʨʠʦʟʘ ʷʚʣʷʶʪʩʷ ʤʝʪʦʜʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɼʅʂ-ʤʘʨʢʝʨʦʚ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 
ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʦʣʠʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ (ʇʎʈ), ʧʦʟʚʦʣʷʶʱʠʝ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʚʠʜ ʧʦ 
ʭʘʨʘʢʪʝʨʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʥʫʢʣʝʦʪʠʜʦʚ ʝʛʦ ɼʅʂ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʠʤʝʥʝʥʠʝ ʤʦʣʝʢʫʣʷʨʥʳʭ 
ʤʝʪʦʜʦʚ ʧʦʟʚʦʣʠʣʦ ʫʪʦʯʥʠʪʴ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʠʟʦʣʷʪʦʚ ʛʨʠʙʦʚ ʨʦʜʘ Fusarium ʨʘʟʣʠʯʥʦʛʦ 
ʧʨʦʠʩʭʦʞʜʝʥʠʷ [6], ʘ ʪʘʢʞʝ ʚʳʜʝʣʠʪʴ ʮʝʣʳʡ ʨʷʜ ʥʦʚʳʭ ʚʠʜʦʚ ʚʦʟʙʫʜʠʪʝʣʝʡ ʬʫʟʘʨʠʦʟʘ [7]. 

ʇʨʝʜʣʘʛʘʝʤʳʡ ʥʘʤʠ ʵʢʩʧʨʝʩʩ ʤʝʪʦʜ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʚ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʦʮʝʥʢʠ ʫʨʦʚʥʷ 
ʛʨʠʙʢʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ɼʅʂ ʚ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨʘʭ ʠ ʦʮʝʥʠʪʴ ʨʠʩʢ ʤʠʢʦʪʦʢʩʠʥʦʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʛʨʠʙʘʤʠ 
ʨʦʜʘ Fusarium. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 
ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʰʪʘʤʤʳ ʛʨʠʙʦʚ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʩʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʠ ʦʙʨʘʟʮʳ ʟʝʨʥʘ, ʧʦʨʘʞʝʥʥʳʝ ʛʨʠʙʘʤʠ ʨʦʜʘ Fusarium, ʘ ʪʘʢʞʝ 
ʛʝʨʙʘʨʥʳʡ ʤʘʪʝʨʠʘʣ. 

ɺʳʜʝʣʝʥʠʝ ɼʅʂ. 
ɼʣ ̫ ʧʦʣʫʯʝʥʠʷ ʦʙʠʣʴʥʦʛʦ ʤʠʮʝʣʠʷ ʢʫʣʴʪʫʨʫ ʛʨʠʙʦʚ ʧʝʨʝʩʝʚʘʣʠ ʥʘ ʢʘʨʪʦʬʝʣʴʥʳʡ ʘʛʘʨ ʠ 

ʚʳʨʘʱʠʚʘʣʠ ʚ ʪʝʤʥʦʪʝ ʚ ʪʝʯʝʥʠʝ 10 ʜʥʝʡ, Fusarium graminearum ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʥʘ ʢʘʨʪʦʬʝʣʴʥʦʤ ʘʛʘʨʝ 
ʩ ʜʝʢʩʪʨʦʟʦʡ ʧʨʠ 25Áʉ ʚ ʪʝʯʝʥʠʝ 6 ʜʥʝʡ. ɺʳʜʝʣʝʥʠʝ ɼʅʂ ʠʟ ʛʨʠʙʢʦʚʳʭ ʢʫʣʴʪʫʨ ʠ ʟʘʨʘʞʝʥʥʳʭ ʧʨʦʨʦʩʪʢʦʚ 
ʧʰʝʥʠʮʳ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩ ʧʦʤʦʱʴʶ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʥʘʙʦʨʘ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ɼʅʂ çPure Linkè 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʉʐɸ. ʇʨʦʮʝʜʫʨʘ ʚʳʜʝʣʝʥʠʷ ɼʅʂ ʧʨʦʭʦʜʠʣʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʥʩʪʨʫʢʮʠʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. 

ʂʦʥʮʝʥʪʨʘʮʠʶ ɼʅʂ ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ Halo DNA master Dynamica 
(çDynamica GmbHè, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ). ʇʝʨʝʜ ʚʚʝʜʝʥʠʝʤ ʚ ʨʝʘʢʮʠʦʥʥʫʶ cʤʝʩʴ ɼʅʂ, ʚʳʜʝʣʝʥʥʫʶ ʠʟ 
ʢʫʣʴʪʫʨ, ʨʘʟʙʘʚʣʷʣʠ ʜʦ 10 ʥʛ/ʤʣ. 

ɺʳʙʦʨ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʨʘʡʤʝʨʦʚ ʠ ʬʣʫʦʨʝʩʮʝʥʪʥʦ-ʤʝʯʝʥʳʭ ʟʦʥʜʦʚ 
ʇʦʠʩʢ ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʜʣʷ ʧʦʜʙʦʨʘ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʨʘʡʤʝʨʦʚ, ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ 

ʧʦʤʦʱʴʶ ʦʥʣʘʡʥ ʧʨʦʛʨʘʤʤʳ Gen Bank NCBI (http://www.ncbi.nlm.nih.gov/GenBank). ɺʳʨʘʚʥʠʚʘʥʠʝ 
ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʣʛʦʨʠʪʤʘ Clustal W 
(Thompsonetal., 1994). ʈʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʘʡʤʝʨʦʚ ʠ ʟʦʥʜʦʚ ʧʨʦʚʝʨʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ 
Oligo 6.71. 

ʇʎʈ ʠ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ  
ɸʤʧʣʠʬʠʢʘʮʠʶ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʪʝʨʤʦʮʠʢʣʝʨʘ Quant Studio 5 Real-Time PCR System (çApplied 

BiosystemsÊè, ʉʐɸ). ʉʦʩʪʘʚ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ ʩʦʩʪʘʷʣ ʠʟ: 18 ʤʢʣ 1,25ʭ ʙʫʬʝʨʘ ʜʣʷ ʇʎʈ, 0,24 ʤʢʣ 25 
ʤʄdNTPs, 0,125 ʤʢʣ ʢʘʞʜʦʛʦ ʧʨʘʡʤʝʨʘ (100 ʤʢʄ), 0,14 ʤʢʣ ʟʦʥʜʘ (50 ʤʢʄ), 10 ʤʢʣ ʨʘʩʪʚʦʨʘ Taq-
ʧʦʣʠʤʝʨʘʟʳ, 5 ʤʢʣ ɼʅʂ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ Cq ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʦʨʦʛʦʚʳʡ ʤʝʪʦʜ ʘʥʘʣʠʟʘ.  

ʇʎʈ ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʧʨʦʛʨʘʤʤʘʤʠ ʘʤʧʣʠʬʠʢʘʮʠʠ: ʜʣʷ ʧʘʨ ʧʨʘʡʤʝʨʦʚ 
ʛʝʥʘ translation elongation factor 1-alpha (tef1Ŭ): 93Üʉ - 90 ʩ; 93Üʉ ï 20 ʩ, 64Üʉ ï 5 ʩ, 67Üʉ ï 5 ʩ (5 ʮʠʢʣʦʚ); 
93Üʉ ï 1 ʩ, 64Ü - 5 ʩ, 67Üʉ ï 5 ʩ (40 ʮʠʢʣʦʚ).  



 13  
 

 

ɼʝʪʝʢʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʇʎʈ ʧʨʦʚʦʜʠʣʘʩʴ ʤʝʪʦʜʦʤ ʛʝʣʴ-ʵʣʝʢʪʨʦʬʦʨʝʟʘ. ʕʣʝʢʪʨʦʬʦʨʝʟ ʧʨʦʚʦʜʠʣʠ ʚ 
2% ʘʛʘʨʦʟʥʦʤ ʛʝʣʝ ʚ ʙʫʬʝʨʝ TBE. ʆʮʝʥʢʘ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʳ ʬʨʘʛʤʝʥʪʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɼʅʂ ʤʘʨʢʝʨʦʚ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ 50 ʧʘʨ ʦʩʥʦʚʘʥʠʡ (Gene Ruler 50 bp DNA ladder, 
Thermo Scientific). ʈʝʟʫʣʴʪʘʪʳ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʚʠʟʫʘʣʠʟʠʨʦʚʘʣʠ ʥʘ ʛʝʣʴ-ʜʦʢʫʤʝʥʪʠʨʫʶʱʝʡ ʩʠʩʪʝʤʝ 
QUANTUM ʤʦʜʝʣʴ 1100 SUPER (Viber-Lourmat).  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 
ʇʦʩʢʦʣʴʢʫ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʣʦʢʫʩʘʤʠ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʚ ʢʘʯʝʩʪʚʝ ʤʠʰʝʥʝʡ ʚ ʇʎʈ-

ʜʠʘʛʥʦʩʪʠʢʝ ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ ʛʨʠʙʦʚ, ʷʚʣʷʶʪʩʷ ʛʝʥʳ çʜʦʤʘʰʥʝʛʦ ʭʦʟʷʡʩʪʚʘè ʠ ʫʯʘʩʪʢʠ ʨʠʙʦʩʦʤʘʣʴʥʦʡ 
ɼʅʂ (ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚʥʫʪʨʝʥʥʠʡ ʪʨʘʥʩʢʨʠʙʠʨʫʝʤʳʡ ʩʧʝʡʩʝʨ ITS ʠ ʤʝʞʛʝʥʥʳʡ ʩʧʝʡʩʝʨ IGS), ʚ ʢʘʯʝʩʪʚʝ 
ʪʨʸʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʤʠʰʝʥʝʡ ʙʳʣʠ ʚʳʙʨʘʥʳ ITS, ʘ ʪʘʢʞʝ ʛʝʥʳ ʙʝʪʘ-ʪʫʙʫʣʠʥʘ ʠ ʬʘʢʪʦʨʘ ʵʣʦʥʛʘʮʠʠ 
ʪʨʘʥʩʣʷʮʠʠ 1 ʘʣʴʬʘ (tef1Ŭ). ʅʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʤ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʣʦʢʫʩʦʚ ʦʢʘʟʘʣʩʷ ʛʝʥ tef1Ŭ. ɺ 
ʪʘʙʣ. 1 ʧʨʠʚʝʜʝʥʳ ʥʦʤʝʨʘ, ʧʦʜ ʢʦʪʦʨʳʤʠ ʚ Gen Bank NCBI ʜʝʧʦʥʠʨʦʚʘʥʳ ʯʘʩʪʠʯʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 
ʛʝʥʘ tef1Ŭ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʧʨʠ ʧʦʜʙʦʨʝ ʧʨʘʡʤʝʨʦʚ.  

 
ʊʘʙʣʠʮʘ 1. ʉʧʠʩʦʢ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʦʚ ʚʳʙʨʘʥʥʳʭ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ Fusarium graminearum,  

F. culmorum ʠ F. oxysporum.  
ʇʘʨʘ ʧʨʘʡʤʝʨʦʚ ʀʩʩʣʝʜʫʝʤʳʡ ʦʨʛʘʥʠʟʤ ɻʝʥ 5ô-3ô ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

Fgc210F 
Fgc605R 

F.graminearum TEF1Ŭ 
CCCAACCCCGCCGACACT 

GGTTTGTGGGAAGAGGGCAGA 

Fsl80F 
Fsl390R 

F. culmorum TEF1Ŭ 
CCCAACCCCGCCGATACA 

GGTTTGTGGGAAGAGGGCAAG 

FoxF 
FoxR 

F. oxysporum TEF1Ŭ 
AGTACTCTCCTCGACAATGAGC 

TGAGTACTCTCCTCGACAATGAGC 

 
ɼʣʷ ʢʘʞʜʦʛʦ ʧʘʪʦʛʝʥʘ ʙʳʣʠ ʠʟʥʘʯʘʣʴʥʦ ʧʦʜʦʙʨʘʥʳ ʧʦ ʜʚʝ ʧʘʨʳ, ʠʟ ʢʦʪʦʨʳʭ ʚʧʦʩʣʝʜʩʪʚʠʠ ʙʳʣʘ 

ʦʪʦʙʨʘʥʘ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʘʷ. ʇʨʘʡʤʝʨʳ ʧʦʜʙʠʨʘʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ: 

- ʜʣʠʥʘ ʧʨʘʡʤʝʨʦʚ ï 18-30 ʧ.ʦ.; 

- GC-ʩʦʩʪʘʚ ʧʨʘʡʤʝʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʡ Tm (ʪʝʤʧʝʨʘʪʫʨʫ ʧʣʘʚʣʝʥʠʷ), ʜʦʣʞʝʥ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 
40-60% (ʦʧʪʠʤʘʣʴʥʦ 45-55%). ʇʨʠ ʵʪʦʤ ʟʥʘʯʝʥʠʷ Tm ʦʙʦʠʭ ʧʨʘʡʤʝʨʦʚ ʜʦʣʞʥʳ ʙʳʪʴ ʙʣʠʟʢʠʤʠ; 

- ʢʦʥʮʝʚʳʝ 3ô-ʥʫʢʣʝʦʪʠʜʳ ʥʝ ʜʦʣʞʥʳ ʙʳʪʴ ʢʦʤʧʣʝʤʝʥʪʘʨʥʳ ʩʘʤʦʤʫ ʧʨʘʡʤʝʨʫ, ʜʨʫʛʦʤʫ ʧʨʘʡʤʝʨʫ 
ʧʘʨʳ, ʟʦʥʜʫ, ʠʣʠ ʜʨʫʛʠʤ ʩʠʥʪʝʪʠʯʝʩʢʠʤ ʥʫʢʣʝʦʪʠʜʘʤ, ʜʦʙʘʚʣʷʝʤʳʤ ʚ ʨʝʘʢʮʠʶ; 

- ʝʩʣʠ ʦʪ ʧʨʘʡʤʝʨʦʚ ʪʨʝʙʫʝʪʩʷ ʩʧʝʮʠʬʠʯʥʦʩʪʴ, ʪʦ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ 2 ʥʫʢʣʝʦʪʠʜʘ ʥʘ 3ô-ʢʦʥʮʘʭ 
ʜʦʣʞʥʳ ʙʳʪʴ ʛʦʤʦʣʦʛʠʯʥʳ ɼʅʂ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʦʨʛʘʥʠʟʤʘ, ʠ ʥʝ ʛʦʤʦʣʦʛʠʯʥʳ ɼʅʂ ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʳʭ 
ʦʨʛʘʥʠʟʤʦʚ; 

- ʞʝʣʘʪʝʣʴʥʦ, ʯʪʦʙʳ Tm 5ô-ʢʦʥʮʝʚʦʡ ʯʘʩʪʠ ʧʨʘʡʤʝʨʘ ʧʨʝʚʳʰʘʣʘ Tm 3ô-ʢʦʥʮʝʚʦʡ ʯʘʩʪʠ; 

- ʜʦʧʫʩʢʘʝʪʩʷ ʜʦʙʘʚʣʝʥʠʝ ʥʘ 5ô-ʢʦʥʝʮ ʥʝʩʢʦʣʴʢʠʭ ʦʩʥʦʚʘʥʠʡ, ʥʝʢʦʤʧʣʝʤʝʥʪʘʨʥʳʭ ʤʘʪʨʠʮʝ. 
ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʧʦʜʙʠʨʘʣʠʩʴ ʟʦʥʜʳ ʜʣʷ ʬʣʫʦʨʝʩʮʝʥʪʥʦʡ ʜʝʪʝʢʮʠʠ. ʆʪ ʟʦʥʜʘ ʥʝ ʪʨʝʙʫʝʪʩʷ 

ʩʪʦʣʴ ʩʪʨʦʛʦʡ ʩʧʝʮʠʬʠʯʥʦʩʪʠ, ʢʘʢ ʚ ʩʣʫʯʘʝ ʧʨʘʡʤʝʨʦʚ, ʧʦʵʪʦʤʫ ʙʳʣʘ ʚʦʟʤʦʞʥʦʩʪʴ ʩʢʦʥʩʪʨʫʠʨʦʚʘʪʴ 
ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʟʦʥʜʳ ʢ ʢʦʥʩʝʨʚʘʪʠʚʥʳʤ ʫʯʘʩʪʢʘʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʥʫʢʣʝʦʪʠʜʦʚ ɼʅʂ. ɺ ʠʪʦʛʝ, ʜʣʷ 
ʨʘʙʦʪʳ ʙʳʣʠ ʧʦʜʦʙʨʘʥʳ 2 ʟʦʥʜʘ ï ʦʜʠʥ ʜʣʷ ʜʝʪʝʢʮʠʠF. graminearum ʠ F. culmorum, ʦʜʠʥ ʜʣʷ ʜʝʪʝʢʮʠʠF. 
oxysporum (ʩʤ. ʪʘʙʣ. 2) 

 
ʊʘʙʣ. 2. ʉʪʨʫʢʪʫʨʳ ʬʣʫʦʨʝʩʮʝʥʪʥʦ-ʤʝʯʝʥʳʭ ʟʦʥʜʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʚ ʨʘʙʦʪʝ. 

ɿʦʥʜ ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 5ôŸ3ô ʉʧʝʮʠʬʠʯʥʦʩʪʴ 

FgcP(T) BHQ1-GGGCTCA(FAMdT)ACCCCGCCACTCGAG 
F. graminearum 
F. culmorum 

FoxP(T) (BHQ1)-TGACTTTGAGAAA(FAMdT)ACCCCGCCAGGTCTTG (p) F. oxysporum 

 
ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʟʥʘʯʝʥʠʝ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʟʦʥʜʘ ʧʨʝʚʳʩʠʣʦ ʚ 2,5 ʨʘʟʘ ʫʨʦʚʝʥʴ ʝʛʦ ʬʦʥʦʚʦʡ 

ʬʣʫʦʨʝʩʮʝʥʮʠʠ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʇʎʈ. ɺ ʚʘʨʠʘʥʪʘʭ ʦʩʫʱʝʩʪʚʣʝʥʠʷ, ʛʜʝ 
ʥʘʙʣʶʜʘʝʤʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʧʨʦʜʫʢʪʘ ʇʎʈ ʤʝʥʴʰʝ, ʯʝʤ ʩʠʛʥʘʣʘ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʚʘʨʠʘʥʪʘʤʠ, ʚ ʢʦʪʦʨʳʭ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʜʫʢʪʘ ʥʝ ʧʨʦʠʩʭʦʜʠʪ. ʈʝʟʫʣʴʪʘʪʳ ɼʅʂ 
ʦʜʥʦʡ ʩʧʦʨʦʚʳʭ ʢʫʣʴʪʫʨ Fusarium graminearum, Fusarium culmorum, Fusarium oxysporum ʩ ʧʦʤʦʱʴʶ 
ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʇʎʈ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʘʡʤʝʨʦʚ ʜʣʷ tef1Ŭ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ɺ ʪʘʙʣ. 3 ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʘʤʧʣʠʬʠʢʘʮʠʠ ɼʅʂ ʤʦʥʦʩʧʦʨʦʚʳʭ ʰʪʘʤʤʦʚ ʚʦʟʙʫʜʠʪʝʣʝʡ ʬʫʟʘʨʠʦʟʘ 
ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ. ɺ ʩʢʦʙʢʘʭ ʧʨʠʚʝʜʝʥʳ ʟʥʘʯʝʥʠʷ ʧʦʨʦʛʦʚʳʭ ʮʠʢʣʦʚ ʜʣʷ ʢʘʞʜʦʛʦ ʦʙʨʘʟʮʘ. ʅɽʍ ï 
ʚʥʫʪʨʝʥʥʠʡ ʢʦʥʪʨʦʣʴ (ʧʣʘʟʤʠʜʘ, ʘʤʧʣʠʬʠʮʠʨʫʝʤʘʷ ʧʦ ʧʨʠʥʮʠʧʫ ʤʫʣʴʪʠʧʣʝʢʩʥʦʡ ʇʎʈ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ 
ʚʳʷʚʣʝʥʠʷ ʣʦʞʥʦʦʪʨʠʮʘʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ). 

 
ʊʘʙʣ. 3. ɿʥʘʯʝʥʠʷ ʧʦʨʦʛʦʚʳʭ ʮʠʢʣʦʚ ʜʣʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʨʘʟʚʝʜʝʥʠʡ ʧʣʘʟʤʠʜ-ʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʢʦʥʪʨʦʣʝʡ. F. gram ï F. graminearum; F. culm ï F. culmorum; F. oxysp ï F. oxysporum. 
ʆʙʨʘʟʝʮ F. gram F. culm F. ox 

F. graminearum + (19.0) - - 

F.culmorum - + (18.7) - 
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F.sporotrichioides - - - 

F.cerealis - - - 

F.poae - - - 

F.langsethiae - - - 

F.avenaceum - - - 

F.oxysporum - - + (26.3) 
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ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʛʨʘʥʪʦʚʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʥʘʫʯʥʳʭ ʧʨʦʝʢʪʦʚ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ 2015-2017 ʛʛ. ʄʆʅ ʈʂ: ˉ 2474/ɻʌ4 çʈʘʟʨʘʙʦʪʢʘ ʚʳʩʦʢʦʩʧʝʮʠʬʠʯʥʳʭ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ 
ʵʢʩʧʨʝʩʩ-ʪʝʩʪʦʚ ʥʘ ʦʩʥʦʚʝ ɼʅʂ ï ʤʘʨʢʝʨʦʚ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʬʫʟʘʨʠʦʟʘ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨè 

 
 

ɸʩʢʘʨ ʅʘʤʝʪʦʚ, ʀʥʜʠʨʘ ɹʝʡʰʦʚʘ, ʊʘʪʴʷʥʘ ʇʦʜʜʫʜʠʥʩʢʘʷ  
(ʂʦʩʪʘʥʘʡ, ʂʘʟʘʭʩʪʘʥ) 

 
ʄʆʃɽʂʋʃʗʈʅʆ-ɻɽʅɽʊʀʏɽʉʂɸʗ ɼʀɸɻʅʆʉʊʀʂɸ ʅɸʉʃɽɼʉʊɺɽʅʅʆɻʆ ɿɸɹʆʃɽɺɸʅʀʗ 
ʎʀʊʈʋʃʃʀʅɽʄʀʗ ʋ ʂʈʋʇʅʆɻʆ ʈʆɻɸʊʆɻʆ ʉʂʆʊɸ ʇʆʈʆɼ ʂɸɿɸʍʉʊɸʅʉʂʆʁ ʉɽʃɽʂʎʀʀ  

 
ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ ʚʝʜʫʱʝʡ ʦʪʨʘʩʣʴʶ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʤʝʩʪʝ ʩ ʪʝʤ ʚʩʝ ʯʘʱʝ ʧʨʦʷʚʣʷʶʪʩʷ ʧʨʠʟʥʘʢʠ ʛʝʥʝʪʠʯʝʩʢʦʡ ʵʨʦʟʠʠ 
ï ʥʘʢʦʧʣʝʥʠʷ ʛʨʫʟʘ ʚʨʝʜʥʳʭ ʨʝʮʝʩʩʠʚʥʳʭ ʤʫʪʘʮʠʡ [1, 2].ʋ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ 
ʚʳʷʚʣʝʥʦ ʧʦʯʪʠ ʧʦʣʩʦʪʥʠ ʤʫʪʘʮʠʡ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʝʥʳ ʚ ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʩʧʠʩʦʢ ʣʝʪʘʣʴʥʳʭ ʜʝʬʝʢʪʦʚ. 
ʕʪʦʪ ʩʧʠʩʦʢ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʦʧʦʣʥʷʝʪʩʷ, ʪʘʢ ʢʘʢ ʠʜʝʪ ʦʪʢʨʳʪʠʝ ʥʦʚʳʭ ʘʥʦʤʘʣʠʡ [3]. 

ʎʠʪʨʫʣʣʠʥʝʤʠʷ ï ʵʪʦ ʚʨʦʞʜʝʥʥʦʝ ʥʘʨʫʰʝʥʠʝ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʠʟ-ʟʘ ʜʝʬʠʮʠʪʘ ʬʝʨʤʝʥʪʘ ʚ ʮʠʢʣʝ 
ʙʠʦʩʠʥʪʝʟʘ ʤʦʯʝʚʠʥʳ. ʈʦʜʦʥʘʯʘʣʴʥʠʢʦʤ ʟʘʙʦʣʝʚʘʥʠʷ ʮʠʪʨʫʣʣʠʥʝʤʠʠ ʩʯʠʪʘʝʪʩʷ ʢʘʥʘʜʩʢʠʡ ʙʳʢ-
ʧʨʦʠʟʚʦʜʠʪʝʣʴ Linmack Kriss King. ɽʛʦ ʩʝʤʝʥʝʤ ʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ɸʚʩʪʨʘʣʠʠ, ʅʦʚʦʡ ɿʝʣʘʥʜʠʠ ʠ ɸʥʛʣʠʠ. ɽʛʦ 
ʦʪʝʮ ï Gray-ViewCrisscross, ʘʤʝʨʠʢʘʥʩʢʠʡ ʙʳʢ-ʧʨʦʠʟʚʦʜʠʪʝʣʴ, ʪʘʢʞʝ ʙʳʣ ʥʦʩʠʪʝʣʝʤ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. 

ʊʝʣʷʪʘ, ʙʦʣʴʥʳʝ ʮʠʨʫʣʣʠʥʝʤʠʝʡ, ʧʨʠ ʨʦʞʜʝʥʠʠ ʚʳʛʣʷʜʷʪ ʥʦʨʤʘʣʴʥʳʤʠ, ʥʦ ʯʝʨʝʟ 2-6 ʩʫʪʦʢ ʫ ʥʠʭ 
ʧʨʦʷʚʣʷʶʪʩʷ ʜʝʧʨʝʩʩʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʘʪʘʢʩʠʷ, ʩʣʝʧʦʪʘ, ʟʘʪʝʤ ʥʘʯʠʥʘʶʪʩʷ ʢʦʥʚʫʣʴʩʠʠ, 
ʧʦʚʳʰʘʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʥʘʩʪʫʧʘʝʪ ʩʤʝʨʪʴ.  

ʇʨʠ ʩʝʣʝʢʮʠʦʥʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʳʢʦʚ-ʥʦʩʠʪʝʣʝʡ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʥʘ ʙʦʣʴʰʦʤ ʧʦʛʦʣʦʚʴʝ 
ʦʥʦ ʙʳʩʪʨʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʚ ʧʦʧʫʣʷʮʠʠ ʠ ʥʘʥʦʩʠʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ [4]. 

ʎʠʪʨʫʣʣʠʥʝʤʠʷ - ʛʝʥʝʪʠʯʝʩʢʘʷ ʘʥʦʤʘʣʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʵʥʟʠʤʘʪʠʯʝʩʢʠʤ ʜʝʬʝʢʪʦʤ ʚ ʮʠʢʣʝ 
ʙʠʦʩʠʥʪʝʟʘ ʤʦʯʝʚʠʥʳ. ɻʝʥ ASS ʣʦʢʘʣʠʟʦʚʘʥ ʥʘ 11-ʡ ʭʨʦʤʦʩʦʤʝ, ʚ ʧʝʧʪʠʜʥʦʤ ʧʨʦʜʫʢʪʝ ʢʦʪʦʨʦʛʦ 
ʧʨʦʠʩʭʦʜʠʪ ʟʘʤʝʱʝʥʠʝ ʘʤʠʥʦʢʠʩʣʦʪʳ Arg 86, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʫʪʨʘʯʠʚʘʝʪʩʷ ʝʛʦ ʘʢʪʠʚʥʦʩʪʴ [4]. 

ɼʝʬʠʮʠʪ ʘʨʛʠʥʠʥʦʩʫʢʮʠʥʘʪ ʩʠʥʪʝʪʘʟʳ (ʣʦʢʫʩ 2039) ʦʙʫʩʣʦʚʣʝʥ ʟʘʤʝʥʦʡ ʥʫʢʣʝʦʪʠʜʦʚ ʉ Ÿ ʊ ʛʝʥʘ 
ASS. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʫ ʞʠʚʦʪʥʳʭ-ʥʦʩʠʪʝʣʝʡ ʤʫʪʘʮʠʠ ʮʠʪʨʫʣʣʠʥʝʤʠʷ ʠʩʯʝʟʘʝʪ ʩʘʡʪ ʨʝʩʪʨʠʢʮʠʠ ʜʣʷ 
ʵʥʜʦʥʫʢʣʝʘʟʳ Ava II, ʠ ʵʪʦʪ ʧʦʣʠʤʦʨʬʠʟʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʇʎʈ-ʜʠʘʛʥʦʩʪʠʢʠ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ 296 ʛʦʣʦʚʘʭ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʢʘʟʘʭʩʢʦʡ ʙʝʣʦʛʦʣʦʚʦʡ ʧʦʨʦʜʳ 
ʊʆʆ çɾʘʥʘʙʝʢè ʠ 284 ʛʦʣʦʚʘʭ ʘʫʣʠʝʢʦʣʴʩʢʦʡ ʧʦʨʦʜʳ ʊʆʆ çʂʘʨʢʳʥè ʚ ʦʪʜʝʣʝ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʫʯʥʦ-ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʮʝʥʪʨʘ ʂɻʋ ʠʤʝʥʠ ɸ. ɹʘʡʪʫʨʩʳʥʦʚʘ.  

ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʙʨʘʟʮʳ ɼʅʂ, ʚʳʜʝʣʝʥʥʦʡ ʠʟ ʢʨʦʚʠ ʢʘʟʘʭʩʢʦʡ 
ʙʝʣʦʛʦʣʦʚʦʡ ʠ ʘʫʣʠʝʢʦʣʴʩʢʦʡ ʧʦʨʦʜ. 

ɼʅʂ-ʪʝʩʪʠʨʦʚʘʥʠʝ ʞʠʚʦʪʥʳʭ ʥʘ ʥʦʩʠʪʝʣʴʩʪʚʦ ʮʠʪʨʫʣʣʠʥʝʤʠʠ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʇʎʈ-ʇɼʈʌ. 
ʉʦʩʪʘʚ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ ʜʣʷ ʧʦʣʠʤʦʨʬʥʦʛʦ ʛʝʥʘ bASS ʫʢʘʟʘʥ ʚ ʪʘʙʣʠʮʝ 1. 
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ʊʘʙʣʠʮʘ 1 - ʉʦʩʪʘʚ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠʜʣʷ ʘʤʧʣʠʬʠʢʘʮʠʠ ʛʝʥʘ bASS 
ʂʦʤʧʦʥʝʥʪ r ʆʙʲʝʤ, ʤʢʣ 

10ʭ Taq Buffer KCL 5,0 

ʉʤʝʩʴ dNTP (25 ʤʄ, 0,2 ʤʄ)  5,0 

 ʇʨʘʡʤʝʨ 1 (10 pM, 25 ʤʢʄ) 2,5 

 ʇʨʘʡʤʝʨ 2 (10 pM, 25 ʤʢʄ) 2,5 

Taq DNA Polymerase 5U/ɛl  0,5 

25 mMMgCl2 1,5 

ɼʝʠʦʥʠʟʠʨʦʚʘʥʥʘʷ ʚʦʜʘ 26,5 

ɼʅʂ ʤʘʪʨʠʮʘ 5,0 

ʆʙʱʠʡ ʦʙʲʝʤ 50,0 

 
ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʘʡʤʝʨʦʚ ʠ ʨʘʟʤʝʨ ʦʞʠʜʘʝʤʳʭ ʧʨʦʜʫʢʪʦʚ ʘʤʧʣʠʬʠʢʘʮʠʠ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 2. 
 
ʊʘʙʣʠʮʘ 2 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʘʡʤʝʨʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʚ ʨʘʙʦʪʝ 

ʇʦʣʠʤʦʨʬʠʟʤ ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ (5ȭ-3ȭ) ʧʨʘʡʤʝʨʦʚ 
ʈʘʟʤʝʨ 

ʧʨʦʜʫʢʪʘ, ʧ.ʥ. 
ʀʩʪʦʯʥʠʢ 

bASS- AvaII AvaII-F-5'-aggtgttcattgaggacatc -3' 198 5 

AvaII-R-5'-cgccgtgagacacatacttg-3' 

 
ʇʦʣʠʤʝʨʘʟʥʫʶʮʝʧʥʫʶ ʨʝʘʢʮʠʶ ʛʝʥʘ bASS ʧʨʦʚʦʜʠʣʠ ʥʘ ʘʤʧʣʠʬʠʢʘʪʦʨʝ Pro Flex PCR System 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʧʘʥʠʠ çApplited Biosystemsè.ɸʤʧʣʠʬʠʢʘʮʠʶ ʥʘʯʠʥʘʣʠ ʩ ʜʝʥʘʪʫʨʘʮʠʠ ɼʅʂ ʧʨʠ 95Üʉ ʚ 
ʪʝʯʝʥʠʝ 5 ʤʠʥ. ɿʘʪʝʤ ʧʨʦʚʦʜʠʣʠ ʩʝʨʠʶ ʮʠʢʣʦʚ ʘʤʧʣʠʬʠʢʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ, ʧʨʠʚʝʜʸʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 3. 
ɿʘʢʘʥʯʠʚʘʣʠ ʘʤʧʣʠʬʠʢʘʮʠʶ ʩʠʥʪʝʟʦʤ ʧʨʠ 72Üʉ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥ. 

 
ʊʘʙʣʠʮʘ 3 ï ʋʩʣʦʚʠʷ ʘʤʧʣʠʬʠʢʘʮʠʠ ʛʝʥʘ bASS 
ʇʦʣʠʤʦʨʬʠʟʤ ʋʩʣʦʚʠʷ ʨʝʘʢʮʠʠ, Áʉ/ʩʝʢ ʏʠʩʣʦ ʮʠʢʣʦʚ 

ɼʝʥʘʪʫʨʘʮʠʷ ʆʪʞʠʛ ʉʠʥʪʝʟ 

bASS- AvaII 94,0/45 62,0/45 72,0/45 30 

 
ʈʝʘʢʮʠʶ ʨʝʩʪʨʠʢʮʠʠ ʧʦʣʫʯʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʘʤʧʣʠʬʠʢʘʮʠʠ ʧʦʣʠʤʦʨʬʥʦʛʦ ʛʝʥʘ ʥʘʩʣʝʜʩʪʚʝʥʥʦʛʦ 

ʟʘʙʦʣʝʚʘʥʠʷ ʮʠʪʨʫʣʣʠʥʝʤʠʷ (BC) ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʥʜʦʥʫʢʣʝʘʟʳ ʨʝʩʪʨʠʢʮʠʠ AvaII. 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʬʝʨʤʝʥʪʘ ʠ ʨʘʟʤʝʨʳ ʧʦʣʫʯʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʨʝʩʪʨʠʢʮʠʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 4. 

 
ʊʘʙʣʠʮʘ 4. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʝʩʪʨʠʢʪʘʟʳ Ava II ʠ ʨʘʟʤʝʨʳ ʧʨʦʜʫʢʪʦʚ ʨʝʩʪʨʠʢʮʠʠ 

ʉʘʡʪ ʨʝʩʪʨʠʢʮʠʠ ʊʝʤʧʝʨʘʪʫʨʘ 
ʠʥʢʫʙʘʮʠʠ, ÁC 

ʈʘʟʤʝʨʳ ʧʨʦʜʫʢʪʦʚ 
ʨʝʩʪʨʠʢʮʠʠ, ʧ.ʥ. 

GƸGWCC 
CCWGƶG 

37 bASS ïAvaII
ʉʉ

 (+/+)- 109 ʠ 89 ʧ.ʥ. 
bASS ïAvaII

ʉʊ
(+/-)- 198, 109 ʠ 89 ʧ.ʥ. 

bASS ïAvaII
ʊʊ 

(-/-)- 198 ʧ.ʥ. 

 
ʅʘʣʠʯʠʝ ʤʫʪʘʥʪʥʦʛʦ ʘʣʣʝʣʷ, ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʟʘ ʮʠʪʨʫʣʣʠʥʝʤʠʶ, ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ ʩʘʡʪʘ 

ʨʝʩʪʨʠʢʮʠʠ ʜʣʷ ʵʥʜʦʥʫʢʣʝʘʟʳ AvaII. ɺ ʛʦʤʦʟʠʛʦʪʥʦʤ ʥʦʨʤʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʵʪʦʪ ʬʝʨʤʝʥʪ ʩʧʦʩʦʙʝʥ 
ʨʘʟʨʝʟʘʪʴ ɼʅʂ ʚ ʤʝʩʪʝ ʨʝʩʪʨʠʢʮʠʠ ʠ ʥʘ ʵʣʝʢʪʨʦʬʦʨʝʛʨʘʤʤʝ ʜʘʝʪ ʜʚʝ ʧʦʣʦʩʳ 109 ʧ.ʥ. ʠ 89 ʧ.ʥ. ʋ ʥʦʩʠʪʝʣʷ 
ʙʦʣʝʟʥʠ, ʧʦʩʢʦʣʴʢʫ ʦʜʠʥ ʘʣʣʝʣʴ ʷʚʣʷʝʪʩʷ ʥʦʨʤʘʣʴʥʳʤ, ʘ ʜʨʫʛʦʡ ʷʚʣʷʝʪʩʷ ʤʫʪʘʥʪʥʳʤ, ʬʝʨʤʝʥʪ ʩʧʦʩʦʙʝʥ 
ʨʘʟʨʝʟʘʪʴ ʪʦʣʴʢʦ ʥʦʨʤʘʣʴʥʳʡ ʬʨʘʛʤʝʥʪ. ʅʘ ʵʣʝʢʪʨʦʬʦʨʝʟʝ ʙʫʜʝʪ ʚʠʜʥʦ ʪʨʠ ʧʦʣʦʩʳ ɼʅʂ - ʜʚʝ ʧʦʣʦʩʳ 
ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ (109 ʧ.ʥ. ʠ 89 ʧ.ʥ.) ʠ ʦʜʥʘ ʧʦʣʦʩʘ ʜʣʷ ʤʫʪʘʥʪʥʦʛʦ ʘʣʣʝʣʷ (198 ʧ.ʥ.). ʋ ʛʦʤʦʟʠʛʦʪʥʳʭ 
ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʨʝʩʪʨʠʢʪʘʟʘ ʥʝ ʨʘʟʨʝʟʘʝʪ ʬʨʘʛʤʝʥʪ ɼʅʂ ʠ ʥʘ ʵʣʝʢʪʨʦʬʦʨʝʛʨʘʤʤʝ ʙʫʜʝʪ ʥʘʙʣʶʜʘʪʴʩʷ 
ʪʦʣʴʢʦ ʦʜʥʘ ʧʦʣʦʩʘ (198 ʧ.ʥ.) ɼʅʂ.  

ʈʝʟʫʣʴʪʘʪʳ ʨʝʩʪʨʠʢʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʞʠʚʦʪʥʳʭ ʘʫʣʠʝʢʦʣʴʩʢʦʡ ʠ ʢʘʟʘʭʩʢʦʡ ʙʝʣʦʛʦʣʦʚʦʡ ʧʦʨʦʜ ʥʘ 
ʥʦʩʠʪʝʣʴʩʪʚʦ ʮʠʪʨʫʣʣʠʥʝʤʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. 
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ʈʠʩʫʥʦʢ 1 - ʕʣʝʢʪʨʦʬʦʨʝʛʨʘʤʤʘ ʨʝʟʫʣʴʪʘʪʘ ʇʎʈ-ʘʥʘʣʠʟʘ ʛʝʥʘ bASS 
ʆʙʦʟʥʘʯʝʥʠʷ: ʄ - ɼʅʂ-ʤʘʨʢʝʨ 100 bp; 1-12 - ʧʨʦʜʫʢʪʳ ʨʝʩʪʨʠʢʮʠʠ 

 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʡ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʥʘʩʣʝʜʩʪʚʝʥʥʦʛʦ 

ʟʘʙʦʣʝʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʨʝʜʠ ʠʩʩʣʝʜʫʝʤʳʭ ʞʠʚʦʪʥʳʭ ʘʫʣʠʝʢʦʣʴʩʢʦʡ ʠ ʢʘʟʘʭʩʢʦʡ ʙʝʣʦʛʦʣʦʚʦʡ 
ʧʦʨʦʜ ʥʦʩʠʪʝʣʝʡ ʛʝʥʝʪʠʯʝʩʢʦʡ ʘʥʦʤʘʣʠʠ ʮʠʪʨʫʣʣʠʥʝʤʠʷ ʥʝʪ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʦʛʣʘʩʫʶʪʩʷ ʩ 
ʧʨʦʚʦʜʠʤʳʤʠ ʨʘʥʝʝ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ Patel et al., ʚ ʀʥʜʠʠ [5], Nassiry ʠ ʜʨ.[6] ʠ Eydivandi et al. [7], ʚ ʀʨʘʥʝ, 
Meyden et al. [8] ʚ ʊʫʨʮʠʠ, ʛʜʝ ʦʥʠ ʥʘʙʣʶʜʘʣʠ ʥʫʣʝʚʫʶ ʯʘʩʪʦʪʫ ʜʣʷ ʤʫʪʘʥʪʥʦʛʦ ʘʣʣʝʣʷ ʮʠʪʨʫʣʣʠʥʝʤʠʠ. 
Robinson et al. [9], ʚ ʉʐɸ Padeeri et al. [10], JianbinLi et al. [11], ʚ ʂʠʪʘʝ ʩʦʦʙʱʠʣʠ ʦ ʥʠʟʢʦʡ ʯʘʩʪʦʪʝ 
ʥʦʩʠʪʝʣʝʡ ʮʠʪʨʫʣʣʠʥʝʤʠʠ. 

ʅʘʩʪʦʷʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʯʘʩʪʦʪʘ ʥʦʩʠʪʝʣʝʡ ʥʘʩʣʝʜʩʪʚʝʥʥʦʡ ʤʫʪʘʮʠʠ ʮʠʪʨʫʣʣʠʥʝʤʠʠ 
ʩʨʝʜʠ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʧʫʣʷʮʠʡ ʘʫʣʠʝʢʦʣʴʩʢʦʡ ʠ ʢʘʟʘʭʩʢʦʡ ʙʝʣʦʛʦʣʦʚʦʡ ʧʦʨʦʜ ʨʘʚʥʘ ʥʫʣʶ, ʦʜʥʘʢʦ 
ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʦʙʩʣʝʜʦʚʘʪʴ ʧʦʛʦʣʦʚʴʝ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʠ 
ʵʣʠʤʠʥʘʮʠʠ ʣʝʪʘʣʴʥʳʭ ʤʫʪʘʮʠʡ, ʯʪʦ ʧʨʝʜʦʪʚʨʘʪʠʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʘʥʦʤʘʣʠʠ ʠ ʫʤʝʥʴʰʠʪ ʵʢʦʥʦʤʠʯʝʩʢʠʡ 
ʫʱʝʨʙ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ çʉʢʨʠʥʠʥʛ ʥʘ ʥʦʩʠʪʝʣʴʩʪʚʦ ʤʫʪʘʮʠʡ, ʜʝʪʝʨʤʠʥʠʨʫʶʱʠʭ 
ʨʘʟʚʠʪʠʝ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʢʘ ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʤʷʩʥʦʡ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʣʝʤʝʥʥʦʛʦ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠè ʛʨʘʥʪʦʚʦʛʦ 
ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʄʆʅ PK ˉ 0115ʈʂ01596. 
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ʉɽʂʎɯʗ: ɻɽʆɻʈɸʌɯʗ ʊɸ ɻɽʆʃʆɻɯʗ 
 

ʍʨʠʩʪʠʥʘ ʂʫʣʠʥʩʴʢʘ  
(ʆʜʝʩʘ, ʋʢʨʘʾʥʘ) 

 
ɸʅɸʃɯɿ ɼʀʅɸʄɯʂʀ ʋʈʆɾɸʁʅʆʉʊɯ ʆɿʀʄʆɰ ʇʐɽʅʀʎɯ ɺ ʂʀɰɺʉʔʂɯʁ ʆɹʃɸʉʊɯ 

 
ʉʝʨʝʜ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʦʟʠʤʘ ʧʰʝʥʠʮʷ ʟʘ ʧʦʩʽʚʥʠʤʠ ʧʣʦʱʘʤʠ ʟʘʡʤʘʻ ʚ ʋʢʨʘʾʥʽ 

ʧʝʨʰʝ ʤʽʩʮʝ ʽ ʻ ʛʦʣʦʚʥʦʶ ʧʨʦʜʦʚʦʣʴʯʦʶ ʢʫʣʴʪʫʨʦʶ. ʎʝ ʩʚʽʜʯʝʥʥʷ ʚʝʣʠʢʦʛʦ ʥʘʨʦʜʥʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 
ʟʥʘʯʝʥʥʷ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ, ʾʾ ʥʝʦʙʭʽʜʥʦʩʪʽ ʫ ʟʘʜʦʚʦʣʝʥʥʽ ʣʶʜʝʡ ʚʠʩʦʢʦʷʢʽʩʥʠʤʠ ʧʨʦʜʫʢʪʘʤʠ ʭʘʨʯʫʚʘʥʥʷ. 

ɹʘʛʘʪʴʤʘ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ, ʱʦ ʢʨʘʱʠʤ ʽʥʪʝʛʨʘʣʴʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʩʪʫʧʝʥʷ 
ʩʧʨʠʷʪʣʠʚʦʩʪʽ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʪʝʨʠʪʦʨʽʾ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʣʴʪʫʨʥʠʭ ʨʦʩʣʠʥ ʻ ʾʭ 
ʚʨʦʞʘʡʥʽʩʪʴ. 

ʨʽʚʝʥʴ ʢʫʣʴʪʫʨʠ ʟʝʤʣʝʨʦʙʩʪʚʘ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʻ ʥʘ ʫʨʦʞʘʡʥʽʩʪʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʥʝ 
ʪʽʣʴʢʠ ʚ ʧʦʪʦʯʥʦʤʫ ʨʦʮʽ, ʘʣʝ ʽ ʚ ʧʦʜʘʣʴʰʽ ʨʦʢʠ, ʪʦʙʪʦ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʝʚʥʦʶ 
ʽʥʝʨʮʽʡʥʽʩʪʶ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʨʽʟʢʠʭ ʢʦʣʠʚʘʥʴ ʫʨʦʞʘʾʚ ʜʚʦʭ ʩʫʤʽʞʥʠʭ ʨʦʢʽʚ, ʧʦʚ'ʷʟʘʥʠʭ ʽʟ ʟʤʽʥʦʶ ʢʫʣʴʪʫʨʠ 
ʟʝʤʣʝʨʦʙʩʪʚʘ, ʷʢ ʧʨʘʚʠʣʦ, ʥʝ ʧʨʦʩʪʝʞʫʻʪʴʩʷ. ʊʦʤʫ ʣʽʥʽʷ ʪʨʝʥʜʘ ʜʦʩʪʘʪʥʴʦ ʪʦʯʥʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʝʨʝʜʥʽʡ 
ʨʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ, ʦʙʫʤʦʚʣʝʥʠʡ ʧʝʚʥʦʶ ʢʫʣʴʪʫʨʦʶ ʟʝʤʣʝʨʦʙʩʪʚʘ, ʝʢʦʥʦʤʽʯʥʠʤʠ ʽ ʧʨʠʨʦʜʥʠʤʠ 
ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʜʘʥʦʛʦ ʨʘʡʦʥʫ.  

ɿʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʛʘʨʤʦʥʽʡʥʠʭ ʚʘʛʽʚ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʯʘʩʦʚʽ ʨʷʜʠ ʫʨʦʞʘʡʥʦʩʪʽ ʦʟʠʤʦʾ 
ʧʰʝʥʠʮʽ ʚ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʧʦʙʫʜʦʚʘʥʘ ʣʽʥʽʷ ʪʨʝʥʜʫ ʪʘ ʨʦʟʨʘʭʦʚʘʥʽ ʚʽʜʭʠʣʝʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʚʽʜ ʣʽʥʽʾ 
ʪʨʝʥʜʫ. ɼʣʷ ʘʥʘʣʽʟʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʙʘʛʘʪʦʨʽʯʥʽ ʩʝʨʝʜʥʴʦʦʙʣʘʩʥʽ ʜʘʥʽ ʧʦ ʫʨʦʞʘʡʥʦʩʪʽ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʚ 
ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟʘ ʧʝʨʽʦʜ ʟ 1999 ʧʦ 2013 ʨʦʢʠ. ʈʝʟʫʣʴʪʘʪʠ ʮʽʻʾ ʨʦʙʦʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 1 ʪʘ 2. ʅʘ 
ʨʠʩʫʥʢʘʭ ʧʣʘʚʥʘ ʣʽʥʽʷ ʭʘʨʘʢʪʝʨʠʟʫʻ ʪʨʝʥʜ ʚʨʦʞʘʡʥʦʩʪʽ, ʘ ʣʘʤʘʥʘ ʣʽʥʽʷ - ʱʦʨʽʯʥʽ ʢʦʣʠʚʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʟʘ 
ʨʘʭʫʥʦʢ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ, ʦʩʥʦʚʫ ʷʢʠʭ ʩʪʘʥʦʚʠʪʴ ʢʣʽʤʘʪ [1, c. 115]. 

ɸʥʘʣʽʟ ʩʝʨʝʜʥʴʦʦʙʣʘʩʥʦʾ ʫʨʦʞʘʡʥʦʩʪʽ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʚ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ (ʨʠʩ. 1) ʧʦʢʘʟʫʻ, ʱʦ 
ʥʘʡʙʽʣʴʰʠʡ ʫʨʦʞʘʡ ʙʫʚ ʫ 2012 ʨʦʮʽ ï 45,5 ʮ/ʛʘ, ʘ ʥʘʡʤʝʥʰʠʡ 16,4 ʮ/ʛʘ ʫ 2003 ʨʦʮʽ.  

ɿʘ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ ʪʨʝʥʜʦʚʦʾ ʢʦʤʧʦʥʝʥʪʠ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 
ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʢʫʣʴʪʫʨʠ ʟʝʤʣʝʨʦʙʩʪʚʘ ʟʘ ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʥʷ. ɹʽʣʴʰ ʘʢʪʠʚʥʦ ʮʝ ʟʨʦʩʪʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ 
ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 3 ʨʦʢʽʚ. ʊʘʢ, ʫ 2011 ʨ. ʪʨʝʥʜʦʚʘ ʢʦʤʧʦʥʝʥʪʘ ʫʨʦʞʘʡʥʦʩʪʽ ʩʪʘʥʦʚʠʣʘ 35,0 ʮ/ʛʘ, ʘ 
ʥʘʧʨʠʢʽʥʮʽ ʜʦʩʣʽʜʞʝʥʥʷ ï ʫ 2013 ʨ. ï 35,6 ʮ/ʛʘ. ʉʝʨʝʜʥʷ ʟʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʫʨʦʞʘʡʥʽʩʪʴ ʩʢʣʘʣʘ 33 ʮ/ʛʘ.  

 

 
ʈʠʩ. 1 ï ɼʠʥʘʤʽʢʘ ʫʨʦʞʘʡʥʦʩʪʽ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʪʘ ʣʽʥʽʷ ʪʨʝʥʜʫ ʚ ʂʠʾʚʩʴʢʽʡ ʦʙʣʘʩʪʽ 

 
ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʚ ʯʠʩʪʦʤʫ ʚʠʜʽ ʚʧʣʠʚʫ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʦʢʨʝʤʠʭ ʨʦʢʽʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʶ ʦʟʠʤʦʾ 

ʧʰʝʥʠʮʽ, ʨʦʟʛʣʷʥʝʤʦ ʚʽʜʭʠʣʝʥʥʷ ʬʘʢʪʠʯʥʠʭ ʫʨʦʞʘʾʚ ʚʽʜ ʣʽʥʽʾ ʪʨʝʥʜʫ (ʨʠʩ. 2). ɿʘ15 ʨʦʢʽʚ ʣʠʰʝ ʫ 7 ʚʠʧʘʜʢʘʭ 
ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʚʽʜôʻʤʥʽ ʚʽʜʭʠʣʝʥʥʷ, ʷʢʽ ʙʫʣʠ ʜʦʩʠʪʴ ʚʝʣʠʢʠʤʠ ʽ ʜʦʩʷʛʘʣʠ ʫ 1999 ʨ. -0,9 ʮ/ʛʘ, ʫ 2000 ʨ. -  
0,2 ʮ/ʛʘ, ʫ 2003 ʨ. - 14,4 ʮ/ʛʘ, ʫ 2006 ʨ. - 5,1 ʮ/ʛʘ., ʫ 2007 ʨ. - 4,2 ʮ/ʛʘ, ʫ 2010ʨ. - 8,9 ʮ/ʛʘ ʽ ʫ 2011ʨ. - 7,7. 
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ʈʠʩʫʥʦʢ 2 ï ɺʽʜʭʠʣʝʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʚʽʜ ʣʽʥʽʾ ʪʨʝʥʜʫ ʚ ʂʠʾʚʩʴʢʽʡ ʦʙʣʘʩʪʽ 

 
ʅʘʡʙʽʣʴʰ ʥʝʩʧʨʠʷʪʣʠʚʠʤʠ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʙʫʣʠ, ʷʢ ʚʞʝ ʚʽʜʟʥʘʯʘʣʦʩʴ, 2010-2011 

ʨʨ., ʩʘʤʝ ʫ ʮʽ ʨʦʢʠ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʥʘʡʙʽʣʴʰʽ ʚʽʜôʻʤʥʽ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʣʽʥʽʾ ʪʨʝʥʜʫ. ʎʝ ʩʚʽʜʯʠʪʴ ʥʝʩʧʨʠʷʪʣʠʚʽ 
ʧʦʛʦʜʥʽ ʫʤʦʚʠ, ʱʦ ʩʢʣʘʣʠʩʷ ʧʨʦʪʷʛʦʤ ʮʠʭ ʨʦʢʽʚ. ʋ ʨʦʢʠ ʞ ʟ ʜʦʜʘʪʥʠʤʠ ʚʽʜʭʠʣʝʥʥʷʤʠ ʚʽʜ ʣʽʥʽʾ ʪʨʝʥʜʫ 
ʟʙʽʣʴʰʝʥʥʷ ʚʨʦʞʘʶ ʦʪʨʠʤʫʚʘʣʦʩʷ ʟʘ ʨʘʭʫʥʦʢ ʩʧʨʠʷʪʣʠʚʠʭ ʧʦʛʦʜʥʠʭ ʫʤʦʚ. ʅʘʡʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʠʤ ʜʣʷ 
ʚʠʨʦʱʫʚʘʥʥʷ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʚ ʂʠʾʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʙʫʚ 2004 ʨ., ʢʦʣʠ ʜʦʜʘʪʥʝ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʣʽʥʽʾ ʪʨʝʥʜʫ 
ʩʢʣʘʣʦ 9,6 ʮ/ʛʘ. 

ʗʢ ʤʦʞʥʘ ʙʘʯʠʪʠ ʟ ʨʠʩʫʥʢʘ, ʪʘʢʦʞ ʚʝʣʠʢʽ ʧʨʠʨʦʩʪʠ ʫʨʦʞʘʶ ʟʘ ʨʘʭʫʥʦʢ ʩʧʨʠʷʪʣʠʚʠʭ ʧʦʛʦʜʥʠʭ ʫʤʦʚ 
ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʫ 2012 ʨ. ï 8,1 ʮ/ʛʘ, ʫ 2013 ʨ. ï 6,8 ʮ/ʛʘ ʪʘ ʫ 2008 ʨ. ï 6,7 ʮ/ʛʘ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʟʘʣʝʞʥʽʩʪʴ ʫʨʦʞʘʶ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʚ ʂʠʾʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʚʽʜ 
ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʥʝ ʻ ʟʥʘʯʥʦʶ, ʭʦʯʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʫʪʪʻʚʠʡ ʨʽʩʪ ʢʫʣʴʪʫʨʠ ʟʝʤʣʝʨʦʙʩʪʚʘ, ʦʩʦʙʣʠʚʦ, 
ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʪʨʴʦʭ ʨʦʢʽʚ.  

 
ʃʽʪʝʨʘʪʫʨʘ: 

1. ʇʘʩʦʚ ɺ.ʄ. ʀʟʤʝʥʯʠʚʦʩʪʴ ʫʨʦʞʘʝʚ ʠ ʦʮʝʥʢʘ ʦʞʠʜʘʝʤʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ. ʃ.: 
ɻʠʜʨʦʤʝʪʝʦʠʟʜʘʪ, 1986 ï c. 115.  

 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ:  

ʢʘʥʜʠʜʘʪ ʛʝʦʛʨʘʬʽʯʥʠʭ ʥʘʫʢ, ɹʦʞʢʦ ʃʶʜʤʠʣʘ ʖʭʠʤʽʚʥʘ. 
 
 

ʃʘʨʠʩʘ ʅʝʜʦʩʪʨʝʣʦʚʘ 
(ʆʜʝʩʘ, ʋʢʨʘʾʥʘ) 

 
ʂɸʈʊʆɻʈɸʌʋɺɸʅʅʗ ʉʊɸʊʀʉʊʀʏʅʀʍ ʇɸʈɸʄɽʊʈɯɺ ʈʆɿʇʆɼɯʃʋ ʉʅɯɻʆɺʆɻʆ ʇʆʂʈʀɺʋ  

ɼʃʗ ʇɯɺɼʅʗ ʋʂʈɸɰʅʀ 
 
ʉʥʽʛ ʘʢʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʩʫʩʧʽʣʴʩʪʚʦ ʪʘ ʝʢʦʥʦʤʽʢʫ ʚ ʙʘʛʘʪʴʦʭ ʢʫʪʦʯʢʘʭ ʩʚʽʪʫ. ɺʠʟʥʘʶʯʠ ʢʨʘʩʫ ʩʥʽʛʦʚʦʛʦ 

ʧʦʢʨʠʚʫ ʽ ʡʦʛʦ ʢʦʨʠʩʥʽʩʪʴ ʜʣʷ ʝʥʪʫʟʽʘʩʪʽʚ ʟʠʤʦʚʦʛʦ ʩʧʦʨʪʫ, ʚʩʝ ʞ ʪʘʢʠ ʯʘʩʪʽʰʝ ʤʠ ʨʦʟʛʣʷʜʘʻʤʦ ʩʥʽʛ ʷʢ 
ʥʝʙʘʞʘʥʫ ʽ ʜʦʨʦʛʫ ʟʘʚʘʜʫ. ʊʨʫʜʥʦʱʽ, ʧʦʚ'ʷʟʘʥʽ ʟʽ ʩʥʽʛʦʤ, ʧʨʠʡʤʘʶʪʴʩʷ ʷʢ ʥʝʧʦʨʫʰʥʠʡ ʬʘʢʪʦʨ ʩʝʨʝʜʦʚʠʱʘ 
ʧʨʦʞʠʚʘʥʥʷ ʣʶʜʠʥʠ, ʘ ʚʧʣʠʚʫ ʩʥʽʛʫ ʥʘ ʛʦʩʧʦʜʘʨʩʪʚʦ ʘʙʦ ʡʦʛʦ ʚʝʣʠʯʝʟʥʦʾ ʮʽʥʥʦʩʪʽ ʷʢ ʧʨʠʨʦʜʥʦʛʦ ʨʝʩʫʨʩʫ 
ʧʨʠʜʽʣʷʻʪʴʩʷ ʤʘʣʦ ʫʚʘʛʠ. ɺʧʣʠʚ ʩʥʽʛʫ ʥʘ ʩʫʩʧʽʣʴʩʪʚʦ ʙʘʛʘʪʦʛʨʘʥʥʠʡ ʽ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʩʢʣʘʜʥʽ ʬʽʟʠʯʥʽ, 
ʩʦʮʽʘʣʴʥʽ, ʝʢʦʥʦʤʽʯʥʽ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ. ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʴʦʛʦ ʜʝʩʷʪʠʣʽʪʪʷ ʩʥʽʛ, ʽ ʚ ʦʩʦʙʣʠʚʦʩʪʽ ʩʥʽʛʦʚʽ 
ʟʘʤʝʪʠ, ʟʘʚʜʘʣʠ ʚʝʣʠʯʝʟʥʠʭ ʟʙʠʪʢʽʚ ʙʽʣʴʰʦʩʪʽ ʤʽʩʪ. ʇʨʠ ʚʠʧʘʜʘʥʥʽ ʩʥʽʛʫ ʥʘ ʟʝʤʥʫ ʧʦʚʝʨʭʥʶ ʟʤʽʥʶʻʪʴʩʷ ʾʾ 
ʨʝʣʴʻʬ, ʪʝʢʩʪʫʨʘ, ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʝʨʦʟʽʾ ʽ, ʱʦ ʥʘʡʚʘʞʣʠʚʽʰʝ, ʘʣʴʙʝʜʦ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʧʘʜʘʥʥʷ ʩʥʽʛʫ ʤʘʻ 
ʚʝʣʠʢʠʡ ʚʧʣʠʚ ʥʘ ʢʣʽʤʘʪ, ʬʘʫʥʫ ʽ ʬʣʦʨʫ, ʝʥʝʨʛʦʦʙʤʽʥ ʤʽʞ ʧʦʚʝʨʭʥʝʶ ɿʝʤʣʽ ʽ ʘʪʤʦʩʬʝʨʦʶ. ʉʥʽʛʦʚʠʡ ʧʦʢʨʠʚ 
ʚʧʣʠʚʘʻ ʥʘ ʝʥʝʨʛʝʪʠʯʥʠʡ ʽ ʚʦʜʥʠʡ ʙʘʣʘʥʩ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ, ʪʘʢ ʱʦ ʧʨʘʚʠʣʴʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʡʦʛʦ ʤʘʻ ʚʝʣʠʢʝ 
ʟʥʘʯʝʥʥʷ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʝʢʦʥʦʤʽʢʠ ʚ ʮʽʣʦʤʫ ʪʘ ʝʢʦʣʦʛʽʾ. ʇʦʪʫʞʥʠʡ ʩʥʽʛʦʚʠʡ ʧʦʢʨʠʚ ʟʚʠʯʘʡʥʦ 
ʩʧʨʠʷʻ ʦʪʨʠʤʘʥʥʶ ʜʦʙʨʦʛʦ ʚʨʦʞʘʶ [1, ʩ. 13].  

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʟʧʦʜʽʣʫ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʧʽʚʜʥʷ 
ʋʢʨʘʾʥʠ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʟʘʟʥʘʯʝʥʦʾ ʤʝʪʠ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: ʨʦʟʨʘʭʫʥʦʢ ʩʪʘʪʠʩʪʠʯʥʠʭ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʦʟʧʦʜʽʣʫ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ: ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ, ʩʝʨʝʜʥʴʦʛʦ ʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʫ, 
ʢʦʝʬʽʮʽʻʥʪʽʚ ʘʩʠʤʝʪʨʽʾ ʪʘ ʝʢʩʮʝʩʫ; ʧʦʙʫʜʦʚʘ ʩʝʨʽʾ ʢʘʨʪ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʚʽʜʦʙʨʘʟʠʪʠ ʧʨʦʩʪʦʨʦʚʠʡ ʧʨʦʷʚ 
ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. 

ɺ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʜʘʥʽ ʱʦʜʝʥʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʩʥʽʛʦʚʠʤ ʧʦʢʨʠʚʦʤ ʥʘ 25-ʪʠ 
ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʩʪʘʥʮʽʷʭ ʍʝʨʩʦʥʩʴʢʦʾ, ʄʠʢʦʣʘʾʚʩʴʢʦʾ ʪʘ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʝʡ ʟʘ ʧʝʨʽʦʜ ʟ 1996 ʧʦ 2007 ʨʦʢʠ. 
ʑʦʜʝʥʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʩʦʪʠ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʦ ʪʨʴʦʭ ʩʥʽʛʦʤʽʨʥʠʭ ʨʝʡʢʘʭ, ʷʢʽ 
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ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʘ ʤʝʪʝʦʨʦʣʦʛʽʯʥʦʤʫ ʤʘʡʜʘʥʯʠʢʫ. ʉʝʨʝʜʥʶ ʚʠʩʦʪʫ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʜʽʩʪʘʶʪʴ ʜʽʣʝʥʥʷʤ 
ʩʫʤʘʨʥʦʾ ʚʠʩʦʪʠ ʧʦ ʪʨʴʦʭ ʩʥʽʛʦʤʽʨʥʠʭ ʨʝʡʢʘʭ ʟʘ ʦʜʥʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʘ ʢʽʣʴʢʽʩʪʴ ʨʝʡʦʢ [2, ʩ. 157]. 

ɿ ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡ ʚʽʜʦʤʦ, ʱʦ ʚʣʘʩʪʠʚʦʩʪʽ ʚʠʧʘʜʢʦʚʠʭ ʚʝʣʠʯʠʥ ʤʦʞʫʪʴ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠʩʷ 
ʧʦʯʘʪʢʦʚʠʤʠ (v), ʮʝʥʪʨʘʣʴʥʠʤʠ (m) ʪʘ ʦʩʥʦʚʥʠʤʠ ( r ) ʤʦʤʝʥʪʘʤʠ ʨʽʟʥʠʭ ʧʦʨʷʜʢʽʚ (l) [3, ʩ. 17]. ʇʦʯʘʪʢʦʚʠʡ 

ʤʦʤʝʥʪ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ: 

     
1 ( ) xx f x dx mn
¤

-¤

= =ñ       (2) 

ʻ ʤʘʪʩʧʦʜʽʚʘʥʥʷ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʍ. ɿʥʘʡʜʝʤʦ ʦʮʽʥʢʫ ʧʝʨʰʦʛʦ ʧʦʯʘʪʢʦʚʦʛʦ ʤʦʤʝʥʪʫ: 
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ʆʯʝʚʠʜʥʦ, ʚʦʥʘ ʻ ʩʝʨʝʜʥʽʤ ʟʥʘʯʝʥʥʷʤ ʚʝʣʠʯʠʥʠ. ʆʪʞʝ, ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʻ ʩʪʘʪʠʩʪʠʯʥʦʶ ʦʮʽʥʢʦʶ 
ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʩʧʦʜʽʚʘʥʥʷ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʍ. 

ʎʝʥʪʨʘʣʴʥʠʡ ʤʦʤʝʥʪ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ ʜʦʨʽʚʥʶʻ ʥʫʣʶ. ʊʘʢʝ ʞ ʟʥʘʯʝʥʥʷ ʤʘʻ ʡʦʛʦ ʦʮʽʥʢʘ 0lm= . ʗʢ 

ʚʽʜʦʤʦ,  

2 2
2 ( ) ( )x xx m f x dxm s
¤

-¤

= - =ñ      (4) 

ʻ ʜʠʩʧʝʨʩʽʻʶ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʍ. ʆʪʞʝ ʦʮʽʥʢʘ ʡʦʛʦ 
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ʻ ʦʮʽʥʢʦʶ ʜʠʩʧʝʨʩʽʾ: 

2

2 xm s
Ø Ø

= ; ʘ xs
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 ʥʘʟʠʚʘʻʪʴʩʷ ʦʮʽʥʢʦʶ ʩʝʨʝʜʥʴʦʛʦ ʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʫ. 

ɿʘ ʦʟʥʘʯʝʥʥʷʤ ʦʩʥʦʚʥʠʤ ʤʦʤʝʥʪʦʤ l - ʪʦʛʦ ʮʝʥʪʨʘʣʴʥʦʛʦ ʤʦʤʝʥʪʫ ʜʦ l-ʪʦʛʦ ʩʪʫʧʝʥʷ ʩʝʨʝʜʥʴʦʛʦ 
ʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʫ: 

l
l l

x

r
m

s
= .        (6) 

ʗʢ ʧʨʘʚʠʣʦ, ʦʩʢʽʣʴʢʠ 1 0r = , ʘ 2 1r =, ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʩʥʦʚʥʠʭ ʤʦʤʝʥʪʽʚ ʦʙʤʝʞʫʻʪʴʩʷ ʣʠʰʝ ʪʨʝʪʽʤ ʪʘ 

ʯʝʪʚʝʨʪʠʤ (3r  ʽ 4r ). ʎʽ ʤʦʤʝʥʪʠ ʜʘʶʪʴ ʚʘʞʣʠʚʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʭʘʨʘʢʪʝʨ ʨʦʟʧʦʜʽʣʫ ʚʠʧʘʜʢʦʚʠʭ 

ʚʝʣʠʯʠʥ. ʊʨʝʪʽʡ ʦʩʥʦʚʥʠʡ ʤʦʤʝʥʪ ʚʽʜʙʠʚʘʻ ʭʘʨʘʢʪʝʨ ʘʩʠʤʝʪʨʽʾ ʢʨʠʚʦʾ ʨʦʟʧʦʜʽʣʫ. ʊʦʤʫ ʡʦʛʦ ʥʘʟʠʚʘʶʪʴ 

ʢʦʝʬʽʮʽʻʥʪʦʤ ʘʩʠʤʝʪʨʽʾ: 3 sr A= . ʇʨʠ 3 0r = , ʢʨʠʚʘ ʨʦʟʧʦʜʽʣʫ ʻ ʩʠʤʝʪʨʠʯʥʦʶ ʚʽʜʥʦʩʥʦ ʮʝʥʪʨʫ ʨʦʟʧʦʜʽʣʫ. ʗʢ 

ʚʽʜʦʤʦ, ʛʘʫʩʩʦʚʠʡ (ʥʦʨʤʘʣʴʥʠʡ) ʨʦʟʧʦʜʽʣ ʻ ʩʠʤʝʪʨʠʯʥʠʤ ʚʽʜʥʦʩʥʦ ʤʘʪʩʧʦʜʽʚʘʥʥʷ ʽ ʜʣʷ ʥʴʦʛʦ 3 0r = . ʂʨʽʤ 

ʘʩʠʤʝʪʨʽʾ ʢʨʠʚʘ ʨʦʟʧʦʜʽʣʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʧʣʶʩʥʫʪʽʩʪʶ ʘʙʦ ʚʠʪʷʛʥʫʪʽʩʪʶ, ʪʦʙʪʦ ʢʦʝʬʽʮʽʻʥʪʦʤ ʝʢʩʮʝʩʫ ɽ. 
ʂʦʝʬʽʮʽʻʥʪ ʝʢʩʮʝʩʫ ʤʘʻ ʪʘʢʠʡ ʟʚôʷʟʦʢ ʟ ʯʝʪʚʝʨʪʠʤ ʦʩʥʦʚʥʠʤ ʤʦʤʝʥʪʦʤ: 

4Ĕ 3E r= -.        (7) 

ɼʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ 4 3r =  ʽ ɽ=0. ʇʨʠ ɽ > 0 ʢʨʠʚʘ ʨʦʟʧʦʜʽʣʫ ʻ ʚʠʛʥʫʪʦʶ, ʧʨʠ ɽ < 0 - 

ʩʧʣʶʩʥʫʪʦʶ. ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʩʪʘʪʠʩʪʠʯʥʠʭ ʦʮʽʥʦʢ ʪʨʝʪʴʦʛʦ ʪʘ ʯʝʪʚʝʨʪʦʛʦ ʦʩʥʦʚʥʠʭ ʤʦʤʝʥʪʽʚ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʬʦʨʤʫʣʠ: 

3
3 3

Ĕ
Ĕ

x

r
S

m
= ,       (8) 

4
4 4

Ĕ
Ĕ

x

r
S

m
= .        (9) 

ɿʘ ʜʘʥʠʤʠ ʧʨʦ ʩʪʘʪʠʩʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʢʘʨʪʦʛʨʘʤʠ ʜʣʷ 

ʚʠʷʚʣʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ ʩʝʨʝʜʥʴʦʛʦ ʘʨʠʬʤʝʪʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ (x, ʩʤ), ʩʝʨʝʜʥʴʦʛʦ 

ʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʫ (Sx, ʩʤ), ʢʦʝʬʽʮʽʻʥʪʽʚ ʘʩʠʤʝʪʨʽʾ (AS) ʪʘ ʝʢʩʮʝʩʫ (ɽ) ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʧʽʚʜʥʷ ʋʢʨʘʾʥʠ. ʅʘ 
ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʨʦʩʪʦʨʦʚʠʡ ʨʦʟʧʦʜʽʣ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʚʠʩʦʪʠ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ.  
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ʈʠʩ. 1 ï ʇʨʦʩʪʦʨʦʚʠʡ ʨʦʟʧʦʜʽʣ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʚʠʩʦʪʠ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʜʣʷ ʩʪʘʥʮʽʡ: 15-ʃʶʙʘʰʽʚʢʘ, 16-ɿʘʪʠʰʰʷ, 

17-ʉʝʨʙʢʘ, 18-ʈʦʟʜʽʣʴʥʘ, 19-ʆʜʝʩʘ, 20-ɹ-ɼʥʽʩʪʨʦʚʩʴʢʠʡ, 21-ʉʘʨʘʪʘ, 22-ɹʦʣʛʨʘʜ, 23-ɯʟʤʘʾʣ, 24-ɺʽʣʢʦʚʝ,  
25-ʇʝʨʚʦʤʘʡʩʴʢ, 26-ɺʦʟʥʝʩʝʥʩʴʢ, 27-ɹʘʰʪʘʥʢʘ, 28-ʄʠʢʦʣʘʾʚ, 29-ʆʯʘʢʽʚ, 30-ʆʣʝʢʩʘʥʜʨʽʚʢʘ, 31-ʉʽʨʦʛʦʟʠ, 32-ʂʘʭʦʚʢʘ, 

33-ʍʝʨʩʦʥ, 34-ɸʩʢʘʥʽʷ, 35-ɹʝʭʪʝʨʠ, 36-ɻʝʥʽʯʝʩʴʢ, 37-ʍʦʨʣʠ, 38-ʉʪʨʽʣʢʦʚʝ, 39-ʏʦʨʥʦʤʦʨʩʴʢ 
 

ɿ ʨʠʩʫʥʢʫ ʚʠʜʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʚʠʩʦʪʠ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚ ʧʽʚʥʽʯʥʽʡ ʯʘʩʪʠʥʽ 
ʜʦʩʣʽʜʞʝʥʦʛʦ ʨʝʛʽʦʥʫ. ʄʘʢʩʠʤʫʤ ʤʘʻ ʤʽʩʮʝ ʥʘ ʩʪʘʥʮʽʾ ʃʶʙʘʰʽʚʢʘ (15) ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ ʽ ʜʦʨʽʚʥʶʻ 11,57 ʩʤ. 
ʅʘʡʤʝʥʰʘ ʚʠʩʦʪʘ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘ ʩʪʘʥʮʽʾ ɺʽʣʢʦʚʝ (24) ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ ʽ ʩʪʘʥʦʚʠʪʴ 
3,96 ʩʤ. ʅʘ ʢʘʨʪʽ ʚʠʨʘʞʝʥʦ ʢʚʘʟʽʤʝʨʠʜʽʦʥʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʜʘʥʦʛʦ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʧʦʢʘʟʥʠʢʘ. ʅʘ ʨʠʩ. 2 
ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʨʦʩʪʦʨʦʚʠʡ ʨʦʟʧʦʜʽʣ ʩʝʨʝʜʥʴʦʛʦ ʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʫ (ʉʂɺ) ʜʣʷ ʚʠʩʦʪʠ ʩʥʽʛʦʚʦʛʦ 
ʧʦʢʨʠʚʫ. ɿ ʨʠʩʫʥʢʫ ʚʠʜʥʦ, ʱʦ ʧʨʦʩʪʦʨʦʚʠʡ ʨʦʟʧʦʜʽʣ ʉʂɺ ʧʦʚʪʦʨʶʻ ʨʦʟʧʦʜʽʣ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ: 
ʥʘʡʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʥʘ ʧʽʚʥʦʯʽ, ʥʘʡʤʝʥʰʽ ï ʥʘ ʧʽʚʜʥʽ ʨʝʛʽʦʥʫ ʜʦʩʣʽʜʞʝʥʥʷ. ɯʟʦʣʽʥʽʾ ʤʘʶʪʴ 
ʢʚʘʟʽʤʝʨʠʜʽʦʥʘʣʴʥʫ ʢʦʥʬʽʛʫʨʘʮʽʶ. ʅʘ ʪʝʨʠʪʦʨʽʾ ʍʝʨʩʦʥʩʴʢʦʾ ʦʙʣʘʩʪʽ ʜʘʥʠʡ ʩʪʘʪʠʩʪʠʯʥʠʡ ʧʦʢʘʟʥʠʢ ʤʘʻ 
ʦʩʝʨʝʜʢʦʚʫ ʩʪʨʫʢʪʫʨʫ: ʥʘ ʩʪʘʥʮʽʾ ʉʽʨʦʛʦʟʠ (31) ʉʂɺ ʩʪʘʥʦʚʠʪʴ 8,62 ʩʤ, ʜʣʷ ʍʝʨʩʦʥʫ ï 9,02 ʩʤ.  
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ʈʠʩ. 2 ï ʇʨʦʩʪʦʨʦʚʠʡ ʨʦʟʧʦʜʽʣ ʩʝʨʝʜʥʴʦʛʦ ʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʫ Sx ʜʣʷ ʚʠʩʦʪʠ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ  

(ʥʘʟʚʠ ʩʪʘʥʮʽʡ ʟʘʟʥʘʯʝʥʦ ʥʘ ʨʠʩ. 1) 
 
ɿʘ ʜʘʥʠʤʠ ʨʦʟʨʘʭʫʥʢʽʚ ʢʦʝʬʽʮʽʻʥʪʽʚ ʘʩʠʤʝʪʨʽʾ ʪʘ ʝʢʩʮʝʩʫ ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʧʨʦʩʪʦʨʦʚʠʡ ʨʦʟʧʦʜʽʣ ʮʠʭ 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʇʨʦʩʪʦʨʦʚʠʡ ʨʦʟʧʦʜʽʣ ʢʦʝʬʽʮʽʻʥʪʘ ʘʩʠʤʝʪʨʽʾ AS ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 3. ɼʘʥʠʡ 
ʩʪʘʪʠʩʪʠʯʥʠʡ ʧʦʢʘʟʥʠʢ ʤʘʻ ʦʩʝʨʝʜʢʦʚʫ ʩʪʨʫʢʪʫʨʫ. ʅʘ ʩʪʘʥʮʽʾ ʆʯʘʢʽʚ (29) ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʤʽʥʽʤʘʣʴʥʝ 
ʟʥʘʯʝʥʥʷ ʘʩʠʤʝʪʨʽʾ AS = 0,44, ʥʘ ʩʪʘʥʮʽʾ ɹʝʭʪʝʨʠ (35) ï ʤʘʢʩʠʤʘʣʴʥʝ ï AS = 3,23. ʎʝ ʧʦʷʩʥʶʻ ʚʝʣʠʢʠʡ 
ʛʨʘʜʽʻʥʪ ʧʦʢʘʟʥʠʢʘ ʥʘ ʤʝʞʽ ʍʝʨʩʦʥʩʴʢʦʾ ʪʘ ʄʠʢʦʣʘʾʚʩʴʢʦʾ ʦʙʣʘʩʪʝʡ. ʂʦʝʬʽʮʽʻʥʪ ʘʩʠʤʝʪʨʽʾ ʤʘʻ ʜʦʜʘʪʥʽ 
ʟʥʘʯʝʥʥʷ ʥʘ ʚʩʽʭ ʩʪʘʥʮʽʷʭ ʜʦʩʣʽʜʞʝʥʠʭ ʦʙʣʘʩʪʝʡ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʨʘʚʦʩʪʦʨʦʥʥʶ ʘʩʠʤʝʪʨʽʶ. ʎʝʡ ʬʘʢʪ ʜʘʻ 
ʤʦʞʣʠʚʽʩʪʴ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʤʦʜʘʣʴʥʽ, ʪʦʙʪʦ ʥʘʡʙʽʣʴʰ ʽʤʦʚʽʨʥʽ, ʩʝʨʝʜʥʽ ʚʠʩʦʪʠ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ 
ʟʘʚʞʜʠ ʤʝʥʰʽ, ʥʽʞ ʾʭ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ.  

 

 
ʈʠʩ. 3 ï ʇʨʦʩʪʦʨʦʚʠʡ ʨʦʟʧʦʜʽʣ ʢʦʝʬʽʮʽʻʥʪʘ ʘʩʠʤʝʪʨʽʾ AS ʜʣʷ ʚʠʩʦʪʠ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ  

(ʥʘʟʚʠ ʩʪʘʥʮʽʡ ʟʘʟʥʘʯʝʥʦ ʥʘ ʨʠʩ. 1) 


