
 



 

 
 
 

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 
 
 

 

XʍI ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ 

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

 

 
 
 
 
 
 

30 ï 31 ʛʨʫʜʥʷ 2015 ʨ. 
 
 
 
 
 
 
 

 

ɿɹɯʈʅʀʂ ʅɸʋʂʆɺʀʍ ʇʈɸʎʔ 
 
 
 
 
 
 
 
 
 
 
 
 

ʇʝʨʝʷʩʣʘʚ-ʍʤʝʣʴʥʠʮʴʢʠʡ ï 2015 
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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 
 
 

 

Xʍɯ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʠʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʠʠ 

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

 

 
 
 
 
 
 

30 ï 31 ʜʝʢʘʙʨʷ 2015 ʛ. 
 
 
 
 
 
 
 

 

ʉɹʆʈʅʀʂ ʅɸʋʏʅʓʍ ʈɸɹʆʊ 
 
 
 
 
 
 
 
 
 
 
 
 

ʇʝʨʝʷʩʣʘʚ-ʍʤʝʣʴʥʠʮʢʠʡ ï 2015 
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ʄʘʪʝʨʽʘʣʠ ʍʍɯ 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, 2015 ʨ. ï 349 ʩ. 
 

ʄʘʪʝʨʠʘʣʳ ʍʍɯ 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, 2015 ʛ. ï 349 ʩ. 

 
 
 

ɻʆʃʆɺʅʀʁʈɽɼɸʂʊʆʈ: 
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. 

 
 
 
 

ʈɽɼɸʂʎɯʁʅɸʂʆʃɽɻɯʗ: 
ʉ.ʄ. ʈʠʢ ï ʢ.ʬ.ʥ.,ʜʦʮʝʥʪ; 
ʗ.ʆ. ʇʦʪʘʧʝʥʢʦ ï ʜ.ʽ.ʥ., ʧʨʦʬʝʩʦʨ; 
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; 
ʗ.ʆ. ʇʦʪʘʧʝʥʢʦ ï ʜ.ʠ.ʥ., ʧʨʦʬʝʩʩʦʨ; 
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: 
ʖ.ɺ. ɹʦʙʨʦʚʥʽʢ, 
ɸ.ʇ. ʂʦʨʦʣɹ, 
ʖ.ʉ. ʊʘʙʘʯʦʢ. 

 

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

 
 
 

ʋʧʦʨ̫ʜʥʠʢʠ ʟʙʽʨʥʠʢʘ: 
ʖ.ɺ. ɹʦʙʨʦʚʥʽʢ, 
ɸ.ʄ. ɺʦʚʢʦʜʘʚ. 
 
ʉʦʩʪʘʚʠʪʝʣʠ ʩʙʦʨʥʠʢʘ: 
ʖ.ɺ. ɹʦʙʨʦʚʥʠʢ, 
ɸ.ʄ. ɺʦʚʢʦʜʘʚ. 
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ʉɽʂʎɯʗ: ɹɯʆʃʆɻɯʏʅɯ ʅɸʋʂʀ 
 

ʄʠʭʘʠʣ ɺʘʩʠʣʴʝʚ, ʉʝʨʛʝʡ ʆʚʯʠʥʥʠʢʦʚ  
(ʆʜʝʩʩʘ, ʋʢʨʘʠʥʘ) 

 
ʄɽʍɸʅʀɿʄʓ ʋʉʊʆʁʏʀɺʆʉʊʀ ʂʃɽʊʆʂ PSEUDOMONASAERUGINOSA ɺ ʉʆʉʊɸɺɽ ɹʀʆʇʃɽʅʆʂ 

 
ʅʘ ʧʫʪʠ ʧʨʦʛʨʝʩʩʘ ʘʥʪʠʙʦʪʠʢʦʪʝʨʘʧʠʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʩʝʨʴʝʟʥʳʭ 

ʧʨʝʧʷʪʩʪʚʠʡ, ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ (ʥʘʨʷʜʫ ʩ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠ ʧʨʠʦʙʨʝʪʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʙʘʢʪʝʨʠʡ ʢ 
ʘʥʪʠʙʠʦʪʠʢʘʤ) ʩʚʷʟʘʥʘ ʩ ʙʘʢʪʝʨʠʷʤʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʙʠʦʧʣʝʥʢʝ. ʂʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʙʠʦʪʠʢʦʚ, ʪʨʝʙʫʝʤʳʭ 
ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʙʘʢʪʝʨʠʮʠʜʥʦʛʦ ʵʬʬʝʢʪʘ ʜʣʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʚ ʙʠʦʧʣʝʥʢʫ, ʚ 
ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʨʦʜʳ ʘʥʪʠʙʠʦʪʠʢʘ, ʤʦʞʝʪ ʙʳʪʴ ʚ 10-100 ʨʘʟ ʚʳʰʝ, ʯʝʤ ʜʣʷ 
ʧʣʘʥʢʪʦʥʥʳʭ ʬʦʨʤ ʜʘʥʥʦʡ ʙʘʢʪʝʨʠʠ. ʉʪʘʥʜʘʨʪʥʦʝ ʣʝʯʝʥʠʝ ʘʥʪʠʙʠʦʪʠʢʘʤʠ ʩʧʦʩʦʙʥʦ ʫʥʠʯʪʦʞʠʪʴ ʪʦʣʴʢʦ 
ʧʣʘʥʢʪʦʥʥʳʝ ʢʣʝʪʢʠ, ʥʝ ʟʘʪʨʘʛʠʚʘʷ ʧʨʠʢʨʝʧʣʝʥʥʳʝ ʬʦʨʤʳ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʚʳʞʠʚʘʪʴ ʚ ʙʠʦʧʣʝʥʢʝ ʠ 
ʨʘʟʤʥʦʞʘʪʴʩʷ, ʢʦʛʜʘ ʪʝʨʘʧʠʷ ʟʘʢʦʥʯʝʥʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧʘʪʦʛʝʥʳ, ʞʠʚʫʱʠʝ ʚ ʙʠʦʧʣʝʥʢʝ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ 
ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʦʡ ʭʦʟʷʠʥʘ. ɸʥʪʠʛʝʥʳ ʙʘʢʪʝʨʠʡ ʙʠʦʧʣʝʥʢʠ ʩʪʠʤʫʣʠʨʫʶʪ ʩʠʥʪʝʟ ʘʥʪʠʪʝʣ, ʥʦ ʧʨʠ ʵʪʦʤ 
ʷʚʣʷʶʪʩʷ ʫʩʪʦʡʯʠʚʳʤʠ ʢ ʤʝʭʘʥʠʟʤʘʤ ʟʘʱʠʪʳ ʭʦʟʷʠʥʘ [4]. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʵʪʦʪ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʤʦʞʝʪ 
ʧʦʚʨʝʞʜʘʪʴ ʦʢʨʫʞʘʶʱʠʝ ʪʢʘʥʠ [5], ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʘʨʪʦʙʩʪʨʝʣʝ ʧʦʚʨʝʞʜʘʶʪʩʷ ʩʪʝʥʢʠ ʥʝʧʨʠʩʪʫʧʥʦʛʦ 
ʩʦʦʨʫʞʝʥʠʷ. 

ʈʝʟʠʩʪʝʥʪʥʦʩʪʴ ï ʵʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ ʨʘʩʪʠ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ 
ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʘ. ʏʘʱʝ ʚʩʝʛʦ, ʢʣʝʪʢʠ ʙʠʦʧʣʝʥʢʠ, ʚʟʷʪʳʝ ʦʪʜʝʣʴʥʦ ʦʪ ʵʢʟʦʧʦʣʠʩʘʭʘʨʠʜʥʦʛʦ 
ʤʘʪʨʠʢʩʘ, ʥʝ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳ, ʯʝʤ ʧʣʘʥʢʪʦʥʥʳʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʰʠʨʦʢʦʤʫ ʜʠʘʧʘʟʦʥʫ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ 
ʧʨʝʧʘʨʘʪʦʚ [9]. ʆʜʥʘʢʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚʳʞʠʚʘʥʠʝ ʢʣʝʪʦʢ ʚ 
ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʙʠʦʧʣʝʥʢʝ. ɹʦʣʝʝ ʪʦʛʦ, ʚʦʟʤʦʞʥʦ, ʙʠʦʧʣʝʥʢʘ ʜʘʞʝ ʩʧʦʩʦʙʥʘ ʨʘʩʪʠ ʚ ʠʭ 
ʧʨʠʩʫʪʩʪʚʠʠ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʙʠʦʧʣʝʥʢʠ ʦʯʝʥʴ ʪʨʫʜʥʦ ʧʦʜʜʘʶʪʩʷ ʫʥʠʯʪʦʞʝʥʠʶ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤʠ 
ʧʨʝʧʘʨʘʪʘʤʠ. ʉʧʦʩʦʙʥʦʩʪʴ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʧʦʜʘʚʣʷʪʴ ʨʦʩʪ ʙʠʦʧʣʝʥʢʠ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʥʠ 
ʤʦʛʫʪ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʩʢʚʦʟʴ ʝʝ ʪʦʣʱʫ ʠ ʘʢʪʠʚʥʳ ʚ ʦʪʥʦʰʝʥʠʠ ʩʚʦʠʭ ʤʠʰʝʥʝʡ, ʦʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʢʣʝʪʢʠ ʚ 
ʥʝʡ ʥʝ ʧʦʛʠʙʘʶʪ [9]. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʛʠʧʦʪʝʟ ʦ ʤʝʭʘʥʠʟʤʘʭ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʘʢʪʝʨʠʡ ʢ ʘʥʪʠʤʠʢʨʦʙʥʳʤ ʘʛʝʥʪʘʤ, 
ʢʦʪʦʨʘʷ ʩʚʷʟʘʥʘ ʩ ʧʝʨʝʭʦʜʦʤ ʢʫʣʴʪʫʨʳ ʚ ʙʠʦʧʣʝʥʢʫ; ʥʘʠʙʦʣʝʝ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ 
ʩʣʝʜʫʶʱʠʝ. 

Å ɹʠʦʧʣʝʥʢʘ ʢʘʢ ʙʘʨʴʝʨ ʜʣʷ ʜʠʬʬʫʟʠʠ ʘʥʪʠʙʠʦʪʠʢʦʚ 

ɽʩʪʝʩʪʚʝʥʥʳʤ ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʜʦʩʪʫʧʘ ʘʥʪʠʙʠʦʪʠʢʦʚ ʢ ʢʣʝʪʢʘʤ ʚ ʙʠʦʧʣʝʥʢʝ ʷʚʣʷʝʪʩʷ 
ʵʢʟʦʧʦʣʠʩʘʭʘʨʠʜʥʳʡ ʤʘʪʨʠʢʩ. ɼʦʣʛʦʝ ʚʨʝʤʷ ʙʠʦʧʣʝʥʢʫ ʩʯʠʪʘʣʠ ʥʝʧʨʦʥʠʮʘʝʤʳʤ ʙʘʨʴʝʨʦʤ ʜʣʷ 
ʘʥʪʠʙʠʦʪʠʢʦʚ. ʆʜʥʘʢʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʙʳʣʦ ʜʦʢʘʟʘʥʦ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʮʠʧʨʦʬʣʦʢʩʘʮʠʥʘ ʠ ʪʦʙʨʘʤʠʮʠʥʘ 
ʯʝʨʝʟ ʤʦʜʝʣʠ ʙʠʦʧʣʝʥʦʢ Pseudomonas aeruginosa ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʤʝʤʙʨʘʥʘʭ. ʆʯʝʚʠʜʥʦ, ʧʨʦʭʦʞʜʝʥʠʝ 
ʘʥʪʠʙʠʦʪʠʢʦʚ ʯʝʨʝʟ ʙʠʦʧʣʝʥʢʫ ʚʦʟʤʦʞʥʦ ʙʣʘʛʦʜʘʨʷ ʩʠʩʪʝʤʝ ʢʘʥʘʣʦʚ ʜʣʷ ʚʦʜʳ ʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. 
ʇʨʠ ʵʪʦʤ ʘʚʪʦʨʘʤʠ ʦʪʤʝʯʘʣʘʩʴ ʚʳʩʦʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʙʠʦʧʣʝʥʦʢ ʢ ʜʘʥʥʳʤ ʘʥʪʠʙʠʦʪʠʢʘʤ [8]. 
ʇʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʧʨʠʯʠʥʦʡ ʵʪʦʛʦ ʤʦʞʝʪ ʙʳʪʴ ʩʧʦʩʦʙʥʦʩʪʴ ʘʥʪʠʙʠʦʪʠʢʦʚ ʜʝʡʩʪʚʦʚʘʪʴ ʣʠʰʴ ʥʘ 
ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʪʘʙʦʣʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʢʣʝʪʦʢ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʟʦʥʘʭ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 
ʢʠʩʣʦʨʦʜʘ. ʆʜʥʠʤ ʠʟ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʦʣʠʩʘʭʘʨʠʜʦʚ ʚ ʙʠʦʧʣʝʥʢʘʭ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴ 
ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ, ʷʚʣʷʶʪʩʷ ʧʝʨʠʧʣʘʟʤʘʪʠʯʝʩʢʠʝ ʛʣʶʢʘʥʳ. ʍʦʪʷ ʦʥʠ ʥʝ ʧʨʝʧʷʪʩʪʚʫʶʪ 
ʜʠʬʬʫʟʠʠ ʘʥʪʠʙʠʦʪʠʢʦʚ ʚ ʙʠʦʧʣʝʥʢʝ, ʧʦ ʜʘʥʥʳʤ Mah T. F. et al., ʛʣʶʢʘʥʳ ʤʦʛʫʪ ʩʚʷʟʳʚʘʪʴ ʪʦʙʨʘʤʠʮʠʥ ʠ 
ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʝʛʦ ʧʨʦʥʠʢʥʦʚʝʥʠʶ ʚ ʢʣʝʪʢʠ [10]. 

Å ʉʝʣʝʢʮʠʷ ʨʝʟʠʩʪʝʥʪʥʳʭ ʧʝʨʩʠʩʪʠʨʫʶʱʠʭ ʢʣʝʪʦʢ  
ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ ʷʚʣʷʝʪʩʷ ʩʝʣʝʢʮʠʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ 

çʧʝʨʩʠʩʪʠʨʫʶʱʠʭ ʢʣʝʪʦʢè. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʜ ʚʣʠʷʥʠʝʤ ʩʫʙʠʥʛʠʙʠʨʫʶʱʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʥʪʠʙʠʦʪʠʢʦʚ 
ʧʨʦʠʩʭʦʜʠʪ ʥʝʢʦʪʦʨʘʷ ʝʩʪʝʩʪʚʝʥʥʘʷ ʩʝʣʝʢʮʠʷ ʫʩʪʦʡʯʠʚʳʭ ʢʣʝʪʦʢ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʜʦ 10% ʤʠʢʨʦʙʥʦʡ 
ʧʦʧʫʣʷʮʠʠ ʩʦʩʪʘʚʣʷʶʪ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʳʝ çʢʣʝʪʢʠ-ʧʝʨʩʠʩʪʝʨʳè. ʕʪʦʪ ʤʝʭʘʥʠʟʤ ʥʝ ʷʚʣʷʝʪʩʷ 
ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʜʣʷ ʙʠʦʧʣʝʥʦʢ; ʙʦʣʝʝ ʪʦʛʦ, ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʩʝʣʝʢʮʠʠ ʫʩʪʦʡʯʠʚʳʭ ʢʣʝʪʦʢ ʚ ʨʘʩʪʫʱʝʡ 
ʧʣʘʥʢʪʦʥʥʦʡ ʢʫʣʴʪʫʨʝ, ʧʣʘʥʢʪʦʥʥʦʡ ʢʫʣʴʪʫʨʝ ʩʪʘʮʠʦʥʘʨʥʦʡ ʬʘʟʳ ʠ ʙʠʦʧʣʝʥʢʝ ʚʳʷʚʣʝʥʦ, ʯʪʦ 
ʵʬʬʝʢʪʠʚʥʝʝ ʚʩʝʛʦ ʵʪʦʪ ʧʨʦʮʝʩʩ ʧʨʦʠʩʭʦʜʠʪ ʚ ʢʫʣʴʪʫʨʝ ʩʪʘʮʠʦʥʘʨʥʦʡ ʬʘʟʳ [1]. 

ʇʨʠʯʠʥʦʡ ʵʪʦʛʦ ʧʦʣʘʛʘʶʪ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʨʦʩʪʘ ʙʘʢʪʝʨʠʡ ʚ ʩʪʘʮʠʦʥʘʨʥʦʡ ʬʘʟʝ, ʜʘʞʝ ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʙʠʦʧʣʝʥʢʦʡ, ʤʠʰʝʥʝʡ ʜʣʷ ʘʥʪʠʙʠʦʪʠʢʦʚ, ʢʦʪʦʨʳʤʠ ʦʙʳʯʥʦ ʷʚʣʷʶʪʩʷ ʧʨʦʮʝʩʩʳ ʩʠʥʪʝʟʘ 
ʙʝʣʢʘ, ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ ʠʣʠ ɼʅʂ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʬʘʟʳ ʘʢʪʠʚʥʦʛʦ ʨʦʩʪʘ. ʇʦʜ ʩʧʝʮʠʬʠʢʦʡ ʩʝʣʝʢʮʠʠ 
çʢʣʝʪʦʢ-ʧʝʨʩʠʩʪʝʨʦʚè ʚ ʙʠʦʧʣʝʥʢʝ ʧʦʥʠʤʘʶʪ ʧʨʠʩʫʪʩʪʚʠʝ ʥʝʢʦʪʦʨʦʡ ʯʘʩʪʠ ʧʦʧʫʣʷʮʠʠ, ʦʩʦʙʝʥʥʦ ʚ ʟʦʥʘʭ ʩ 
ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʜʦʩʪʫʧʦʤ ʢʠʩʣʦʨʦʜʘ ʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʚ ʜʦʨʤʘʥʪʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʢʦʛʜʘ ʚʩʝ ʧʨʦʮʝʩʩʳ 
ʨʦʩʪʘ ʟʘʤʝʜʣʝʥʳ ʠʣʠ ʧʨʠʦʩʪʘʥʦʚʣʝʥʳ [1]. 

Å ɺʣʠʷʥʠʝ ʛʝʪʝʨʦʛʝʥʥʦʩʪʠ ʫʩʣʦʚʠʡ ʚ ʙʠʦʧʣʝʥʢʝ  

ʅʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʳʰʝ ʧʝʨʩʠʩʪʠʨʫʶʱʠʭ ʢʣʝʪʦʢ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ 
ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ ʫʩʣʦʚʠʡ, ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʚʦʟʥʠʢʘʶʱʘʷ ʚ ʙʠʦʧʣʝʥʢʝ. ʈʘʟʥʠʮʘ ʜʦʩʪʫʧʘ ʢʠʩʣʦʨʦʜʘ, 
ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʨʅ ʚ ʨʘʟʥʳʭ ʩʣʦʷʭ ʙʠʦʧʣʝʥʢʠ ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 
ʢʣʝʪʦʢ ʢʘʢ ʩ ʨʘʟʥʦʡ ʩʢʦʨʦʩʪʴʶ ʠ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴʶ ʧʨʦʮʝʩʩʦʚ ʤʝʪʘʙʦʣʠʟʤʘ, ʪʘʢ ʠ ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʨʘʟʥʳʭ 
ʬʘʟʘʭ ʨʦʩʪʘ. ʊʘʢʘʷ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʨʦʙʣʝʤʫ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʥʪʠʙʠʦʪʠʢʘ, 
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ʜʝʡʩʪʚʫʶʱʝʛʦ, ʥʘʧʨʠʤʝʨ, ʣʠʰʴ ʥʘ ʬʘʟʝ ʘʢʪʠʚʥʦʛʦ ʨʦʩʪʘ ʤʠʢʨʦʙʥʳʭ ʢʣʝʪʦʢ; ʨʝʰʝʥʠʝʤ ʤʦʞʝʪ ʙʳʪʴ 
ʢʦʤʙʠʥʘʮʠʷ ʥʝʩʢʦʣʴʢʠʭ ʘʥʪʠʤʠʢʨʦʙʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʨʘʟʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʜʝʡʩʪʚʠʷ [2]. 

Å ɻʠʧʝʨʤʫʪʘʙʝʣʴʥʦʩʪʴ ʚ ʙʠʦʧʣʝʥʢʘʭ 

ʇʦʤʠʤʦ ʧʨʦʯʠʭ, ʦʜʥʠʤ ʠʟ ʠʩʪʦʯʥʠʢʦʚ ʩʝʣʝʢʮʠʠ ʫʩʪʦʡʯʠʚʳʭ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ ʢʣʝʪʦʢ ʷʚʣʷʝʪʩʷ 
ʛʠʧʝʨʤʫʪʘʙʝʣʴʥʦʩʪʴ ʚ ʙʠʦʧʣʝʥʢʘʭ. P. aeruginosa ʦʪʣʠʯʘʝʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦʡ ʤʫʪʘʙʝʣʴʥʦʩʪʴʶ. ʊʘʢ, ʧʦʜ 
ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʠʣʴʥʦʡ ʘʥʪʠʙʠʦʪʠʢʦʪʝʨʘʧʠʠ ʢʦʣʠʯʝʩʪʚʦ ʤʫʪʘʮʠʡ ʚ ʙʠʦʧʣʝʥʢʘʭ P. aeruginosa ʤʦʞʝʪ 
ʜʦʩʪʠʛʘʪʴ 20 %. ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʤʫʪʘʮʠʡ ʷʚʣʷʶʪʩʷ ʧʦʚʨʝʞʜʝʥʠʷ ɼʅʂ, ʯʘʩʪʦ ʚʳʟʚʘʥʥʳʝ ʦʢʩʠʜʘʪʠʚʥʳʤ 
ʩʪʨʝʩʩʦʤ (ʥʘʧʨʠʤʝʨ, ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʢʠʩʣʦʨʦʜʘ ʢʣʝʪʦʢ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ), ʠ 
ʥʘʨʫʰʝʥʠʷ ʩʠʩʪʝʤ ʨʝʧʘʨʘʮʠʠ ʫ ʙʘʢʪʝʨʠʡ (ʚ ʯʘʩʪʥʦʩʪʠ, mismatch-ʨʝʧʘʨʘʮʠʠ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʫʪʘʮʠʡ ʤʦʛʫʪ 
ʩʝʣʝʢʮʠʦʥʠʨʦʚʘʪʴʩʷ ʰʪʘʤʤʳ, ʫʩʪʦʡʯʠʚʳʝ ʩʨʘʟʫ ʢʦ ʤʥʦʛʠʤ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ ʧʨʝʧʘʨʘʪʘʤ (ʪʘʢ 
ʥʘʟʳʚʘʝʤʳʝ MDR ï multidrug-resistant strains) [8]. 

Å ʕʬʬʣʶʢʩʥʳʝ ʧʦʤʧʳ ʠ ʬʝʨʤʝʥʪʘʪʠʚʥʘʷ ʜʝʛʨʘʜʘʮʠʷ ʘʥʪʠʙʠʦʪʠʢʦʚ 
ɽʱʝ ʦʜʥʠʤ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʤ ʜʣʷ ʙʠʦʧʣʝʥʦʢ ʤʝʭʘʥʠʟʤʦʤ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʩʠʩʪʝʤʳ 

ʘʢʪʠʚʥʦʛʦ ʚʳʙʨʦʩʘ (ʵʬʬʣʶʢʩ) ʘʥʪʠʙʠʦʪʠʢʘ, ʘ ʪʘʢʞʝ ʧʨʦʜʫʢʪʦʚ ʩʠʥʪʝʟʘ ʩʘʤʦʡ ʢʣʝʪʢʠ. ʋ P. aeruginosa ʥʘ 
ʩʝʛʦʜʥʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 5 ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʵʬʬʣʶʢʩʘ; ʧʨʝʜʧʦʣʘʛʘʶʪ ʥʘʣʠʯʠʝ ʜʦ 30 ʪʘʢʠʭ ʩʠʩʪʝʤ. 
ʆʜʥʠʤ ʠʟ ʧʨʦʜʫʢʪʦʚ, ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʠʭʩʷ ʯʝʨʝʟ ʵʬʬʣʶʢʩʥʳʝ ʧʦʤʧʳ ʫ P. aeruginosa, ʷʚʣʷʶʪʩʷ ɓ-
ʣʘʢʪʘʤʘʟʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʘʥʪʠʧʩʝʚʜʦʤʦʥʘʜʥʳʤ ʧʝʥʠʮʠʣʣʠʥʘʤ [3]. 

Å ʉʥʠʞʝʥʠʝ ʦʙʱʝʡ ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʙʠʦʧʣʸʥʦʢ  
ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʯʘʩʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʬʝʥʦʤʝʥ ʩʥʠʞʝʥʠʷ ʦʙʱʝʡ ʧʨʦʜʫʢʮʠʠ ʬʘʢʪʦʨʦʚ 

ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʥʘ ʵʪʘʧʝ ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʩʦʟʨʝʚʘʥʠʷ ʙʠʦʧʣʝʥʢʠ. ʃʦʛʠʯʝʩʢʠ ʵʪʦ ʷʚʣʝʥʠʝ ʦʙʦʩʥʦʚʘʥʥʦ ʪʝʤ, 
ʯʪʦ ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʥʝʢʦʪʦʨʦʛʦ ʢʨʠʪʠʯʝʩʢʦʛʦ ʜʣʷ ʢʦʣʦʥʠʟʘʮʠʠ ʚʩʝʛʦ ʦʨʛʘʥʠʟʤʘ ʢʦʣʠʯʝʩʪʚʘ ʚʦʟʙʫʜʠʪʝʣʷ 
ʦʩʥʦʚʥʫʶ ʥʘʛʨʫʟʢʫ ʙʫʜʫʪ ʠʤʝʪʴ ʤʝʭʘʥʠʟʤʳ ʤʘʩʢʠʨʦʚʢʠ ʦʪ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʨʘʟʤʥʦʞʝʥʠʷ ʢʣʝʪʦʢ. ɺ 
ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʵʪʦ ʷʚʣʝʥʠʝ ʤʦʞʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʢʘʢ ʚʨʝʤʝʥʥʦʝ ʠʩʯʝʟʥʦʚʝʥʠʝ ʩʠʤʧʪʦʤʦʚ ʧʦʩʣʝ 
ʥʘʯʘʣʴʥʦʛʦ ʢʫʨʩʘ ʘʥʪʠʙʠʦʪʠʢʦʪʝʨʘʧʠʠ ʠ ʧʝʨʝʭʦʜ ʠʥʬʝʢʮʠʠ ʚ ʣʘʪʝʥʪʥʫʶ ʬʘʟʫ [11]. 

ʂʣʝʪʢʠ P.aeruginosa ʫʩʪʦʡʯʠʚʳ ʢ ʜʝʡʩʪʚʠʶ ʤʥʦʛʠʭ ɓ-ʣʘʢʪʘʤʦʚ, ʘʤʠʥʦʛʣʠʢʦʟʠʜʦʚ, ʮʝʬʘʣʦʩʧʦʨʠʥʦʚ 
ʠ ʬʪʦʨʭʠʥʦʣʦʥʦʚ.  

ʀʥʬʝʢʮʠʠ, ʚʳʟʚʘʥʥʳʝ P.ʘeruginosa ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʟʣʝʯʠʤʳ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʣʦʭʦ 
ʧʦʜʜʘʶʪʩʷ ʪʝʨʘʧʠʠ ʚ ʩʚʷʟʠ ʩ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʝʸ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ, ʧʝʨʝʜʘʚʘʝʤʦʡ R-ʧʣʘʟʤʠʜʘʤʠ. 

ʄʝʭʘʥʠʟʤʳ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ P. aeruginosa: ʙʣʦʢʠʨʦʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʘ ʘʥʪʠʙʠʦʪʠʢʘ ʢ 
ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʡ ʤʠʰʝʥʠ ʠ ʠʥʘʢʪʠʚʘʮʠʷ ʬʝʨʤʝʥʪʘʤʠ (ɓ-ʣʘʢʪʘʤʘʟʳ ʠʥʘʢʪʠʚʠʨʫʶʪ ʧʝʥʠʮʠʣʣʠʥʳ ʠ 
ʮʝʬʘʣʦʩʧʦʨʠʥʳ, ʘʮʝʪʠʣʪʨʘʥʩʬʝʨʘʟʘ ʠ ʥʫʢʣʝʦʪʠʜʘʟʘ ʠʥʘʢʪʠʚʠʨʫʶʪ ʘʤʠʥoʛʣʠʢʦʟʠʜʳ). ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ 
NPRS-3, ʜʣʷ ʩʠʥʝʛʥʦʡʥʦʡ ʧʘʣʦʯʢʠ ʙʳʣ ʭʘʨʘʢʪʝʨʝʥ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʢ ʛʝʥʪʘʤʠʮʠʥʫ 
(61,3 %), ʘ ʪʘʢʞʝ ʢ ʧʠʧʝʨʘʮʠʣʣʠʥʫ, ʧʠʧʝʨʘʮʠʣʣʠʥʫ/ʪʘʟʦʙʘʢʪʘʤʫ, ʮʠʧʨʦʬʣʦʢʩʘʮʠʥʫ. ʅʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʤʠ ʚ 
ʦʪʥʦʰʝʥʠʠ P.aeruginosa ʷʚʣʷʣʠʩʴ ʘʤʠʢʘʮʠʥ (ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ 6,7 %) ʠ ʮʝʬʪʘʟʠʜʠʤ (ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ 
11,2 %), ʤʝʨʦʧʝʥʝʤ (ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ 3 %) [7]. 

ɺʦʟʙʫʜʠʪʝʣʴ ʫʩʪʦʡʯʠʚ ʢ ʜʝʡʩʪʚʠʶ ʘʥʪʠʩʝʧʪʠʢʦʚ ʠ ʜʝʟʠʥʬʝʢʪʘʥʪʦʚ, ʤʦʞʝʪ ʩʦʭʨʘʥʷʪʴʩʷ ʚ ʨʘʩʪʚʦʨʘʭ 
ʬʫʨʘʮʠʣʠʥʘ, ʩʧʦʩʦʙʝʥ ʥʝʡʪʨʘʣʠʟʦʚʘʪʴ ʥʝʢʦʪʦʨʳʝ ʜʝʟʠʥʬʝʢʪʘʥʪʳ, ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʚʳʩʫʰʠʚʘʥʠʶ, 
ʭʣʦʨʩʦʜʝʨʞʘʱʠʤ ʚʝʱʝʩʪʚʘʤ, ʚʳʩʦʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ ʠ ʜʘʚʣʝʥʠʶ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʷ ʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʩʝʚʜʦʤʦʥʘʜ ʢ ʨʘʟʣʠʯʥʳʤ ʘʥʪʠʤʠʢʨʦʙʥʳʤ 
ʘʛʝʥʪʘʤ ʢʘʩʘʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʰʪʘʤʤʦʚ ʢʣʠʥʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʘ ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ 
ʩʦʦʙʱʝʥʠʡ ʥʘ ʵʪʫ ʪʝʤʫ ʧʦʩʚʷʱʝʥʦ P. aeruginosa. ɺ ʵʪʦʡ ʩʚʷʟʠ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʝʪ ʨʘʙʦʪʘ ʧʦ 
ʠʟʫʯʝʥʠʶ ʜʝʡʩʪʚʠʷ ʵʪʠʣʝʥʜʠʘʤʠʥʪʝʪʨʘʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ (ʕɼʊɸ) ʥʘ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ Pseudomonas, 
ʨʘʟʨʫʰʘʶʱʝʡ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʚʷʟʠ ʚ ʥʘʨʫʞʥʦʡ ʤʝʤʙʨʘʥʝ ʧʩʝʚʜʦʤʦʥʘʜ.  

ʈʷʜ ʢʨʘʩʠʪʝʣʝʡ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʚʝʪʘ ʦʙʣʘʜʘʣ ʘʥʪʠʤʠʢʨʦʙʥʳʤ ʵʬʬʝʢʪʦʤ ʚ ʦʪʥʦʰʝʥʠʠ ʥʝʢʦʪʦʨʳʭ 
ʚʠʜʦʚ ʧʩʝʚʜʦʤʦʥʘʜ, ʪ. ʝ. ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʥʘʣʠʯʠʝʤ ʬʦʪʦʜʠʥʘʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʪʦʤ ʯʠʩʣʝ ʪʘʢʠʭ 
ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ ʢ ʘʥʪʠʤʠʢʨʦʙʥʳʤ ʘʛʝʥʪʘʤ ʚʠʜʦʚ, ʢʘʢ ʈ. aeruginosa ʠ Pseudomonas aureofaciens. ʕʪʦ, 
ʧʨʝʞʜʝ ʚʩʝʛʦ, ʘʨʠʣʤʝʪʘʥʦʚʳʝ ʢʨʘʩʠʪʝʣʠ ʛʨʫʧʧʳ ʵʦʟʠʥʘ ï ʜʠʭʣʦʨʬʣʶʦʨʝʩʮʝʠʥ, ʡʦʜʵʦʟʠʥ, ʵʦʟʠʥʢʘʣʠʡ, 
ʙʝʥʛʘʣʴʩʢʘʷ ʨʦʟʘ, ʚ ʦʙʳʯʥʳʭ ʫʩʣʦʚʠʷʭ ʘʥʪʠʙʠʦʪʠʯʝʩʢʠ ʤʘʣʦ ʘʢʪʠʚʥʳʝ. ʇʦʜ ʚʣʠʷʥʠʝʤ ʦʙʣʫʯʝʥʠʷ ʵʪʠ 
ʚʝʱʝʩʪʚʘ ʧʨʠʦʙʨʝʪʘʣʠ ʩʧʦʩʦʙʥʦʩʪʴ ʪʦʨʤʦʟʠʪʴ ʨʦʩʪ ʤʥʦʛʠʭ ʬʣʶʦʨʝʩʮʠʨʫʶʱʠʭ ʙʘʢʪʝʨʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ 
Pseudomonas mendocina. 

ɿʥʘʯʠʪʝʣʴʥʳʡ ʬʦʪʦʜʠʥʘʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʥʘʙʣʶʜʘʣʩʷ ʪʘʢʞʝ ʫ ʘʢʨʠʜʠʥʦʚʳʭ ʢʨʘʩʠʪʝʣʝʡ ï 
ʨʠʚʘʥʦʣʘ ʠ ʘʢʨʠʜʠʥʦʚʦʛʦ ʦʨʘʥʞʝʚʦʛʦ, ʩʘʬʨʘʥʠʥʘ, ʪʠʦʥʠʥʘ, ʢʨʝʟʦʣ-ʙʣʘʫ ʠ ʛʝʤʘʪʦʢʩʠʣʠʥʘ [6]. 
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ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: 
 ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʈʫʩʘʢʦʚʘ ʄʘʨʠʷ ʖʨʴʝʚʥʘ. 

 
 

ʅʘʪʘʣʴʷ ʀʩʩʘʨʴ  
(ɻʨʦʜʥʦ, ɹʝʣʘʨʫʩʴ) 

 
ʈɸʉʇʈɽɼɽʃɽʅʀɽ ʆʉʊʈʓʍ ʂʀʐɽʏʅʓʍ ʀʅʌɽʂʎʀʁ ʉʈɽɼʀ ɻʆʈʆɼʉʂʆɻʆ ʅɸʉɽʃɽʅʀʗ  ʀ ɺ 

ʉɽʃʔʉʂʆʁ  ʄɽʉʊʅʆʉʊʀ 
 

ɺ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʥʘʙʣʶʜʘʝʪʩʷ ʩʪʘʙʠʣʴʥʘʷ ʠ ʢʦʥʪʨʦʣʠʨʫʝʤʘʷ 
ʵʧʠʜʝʤʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʧʦ ʠʥʬʝʢʮʠʦʥʥʳʤ ʠ ʧʘʨʘʟʠʪʘʨʥʳʤ ʙʦʣʝʟʥʷʤ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ [4]. ʄʝʞʜʫ ʪʝʤ, 
ʚ ʫʨʦʚʥʝ ʧʝʨʚʠʯʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʛʦʨʦʜʩʢʦʛʦ ʠ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʧʨʦʜʦʣʞʘʶʪ ʩʦʭʨʘʥʷʪʴʩʷ 
ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ. ʂʦʥʪʨʦʣʴ ʟʘ ʜʠʥʘʤʠʢʦʡ ʨʘʟʚʠʪʠʷ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʥʘ ʢʦʥʢʨʝʪʥʦʡ  
ʪʝʨʨʠʪʦʨʠʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʝʩʧʝʯʝʥʠʶ ʝʝ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʯʝʩʢʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ.  

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʯʝʨʝʞʜʝʥʠʝ çɹʘʨʘʥʦʚʠʯʩʢʠʡ ʟʦʥʘʣʴʥʳʡ ʮʝʥʪʨ ʛʠʛʠʝʥʳ ʠ ʵʧʠʜʝʤʠʦʣʦʛʠʠ è 
ʦʙʩʣʫʞʠʚʘʝʪ ʪʝʨʨʠʪʦʨʠʶ ʩ ʥʘʩʝʣʝʥʠʝʤ ʚ ʛ. ɹʘʨʘʥʦʚʠʯʠ ï 179 ʪʳʩ. ʯʝʣʦʚʝʢ ʠ ʚ ɹʘʨʘʥʦʚʠʯʩʢʦʤ ʨʘʡʦʥʝ ï 
55,5 ʪʳʩ. ʯʝʣʦʚʝʢ. ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʝʘʣʠʟʫʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤʠ 
ʥʦʨʤʘʪʠʚʥʳʤʠ ʠ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʤʠ ʘʢʪʘʤʠ [1, 2, 3]. 

ɺ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʮʠʢʣʠʯʥʦʩʪʠ ʵʧʠʜʝʤʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʦʩʪʨʳʭ ʢʠʰʝʯʥʳʭ ʠʥʬʝʢʮʠʡ ʚ  
ʛ. ɹʘʨʘʥʦʚʠʯʠ ʠ ɹʘʨʘʥʦʚʠʯʩʢʦʤ ʨʘʡʦʥʝ ʚ ʧʝʨʠʦʜ ʩ 2008 ʛ. ʧʦ 2014 ʛ. ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʦʙʱʘʷ ʪʝʥʜʝʥʮʠʷ ʢ 
ʩʥʠʞʝʥʠʶ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ. ʂʘʢ ʩʨʝʜʠ ʛʦʨʦʜʩʢʦʛʦ, ʪʘʢ ʠ ʩʨʝʜʠ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦʝ 
ʩʥʠʞʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘʙʦʣʝʚʘʥʠʡ (ʥʘ 1000 ʥʘʩʝʣʝʥʠʷ) ʧʨʦʠʟʦʰʣʦ ʚ 2009 ʛ. ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ 2008 ʛ. (ʧʨʠʤʝʨʥʦ ʚ 2 ʨʘʟʘ) ʠ ʚ 2014 ʛ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2013ʛ (ʨʠʩʫʥʦʢ 1). ɺ ʜʨʫʛʠʝ ʛʦʜʳ 
ʥʘʙʣʶʜʘʣʠʩʴ ʥʝʢʦʪʦʨʳʝ ʢʦʣʝʙʘʥʠʷ: ʚ 2013 ʛ. ʧʦʢʘʟʘʪʝʣʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʆʂʀ ʧʦ ʛ. ɹʘʨʘʥʦʚʠʯʠ ʠ 
ɹʘʨʘʥʦʚʠʯʩʢʦʤʫ ʨʘʡʦʥʫ ʚʦʟʨʦʩ ʥʘ 49,5 % ʠ 37 %  ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2012 ʛ. ɺʳʷʚʣʝʥʥʘʷ ʚ ʤʥʦʛʦʣʝʪʥʝʡ 
ʜʠʥʘʤʠʢʝ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʧʦʜʲʝʤʦʚ ʠ ʩʧʘʜʦʚ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʧʨʷʞʝʥʥʦʩʪʠ 
ʵʧʠʜʝʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʧʦ ʦʩʪʨʳʤ ʢʠʰʝʯʥʳʤ ʠʥʬʝʢʮʠʷʤ, ʢʘʢ ʚ ʛʦʨʦʜʝ, ʪʘʢ ʠ ʚ ʨʘʡʦʥʝ. 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ  ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʦʩʪʨʳʤʠ ʢʠʰʝʯʥʳʤʠ ʠʥʬʝʢʮʠʷʤʠ ʚ ʛ. ɹʘʨʘʥʦʚʠʯʠ ʠ 
ɹʘʨʘʥʦʚʠʯʩʢʦʤ ʨ-ʥʝ ʚ 2008-2014 ʛʛ. 
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ʉʨʝʜʠ ʩʣʫʯʘʝʚ ʆʂʀ  ʯʘʱʝ ʚʩʪʨʝʯʘʣʠʩʴ ʪʘʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʢʘʢ ʩʘʣʴʤʦʥʝʣʣʝʟ, ʜʠʟʝʥʪʝʨʠʷ, 
ʠʝʨʩʠʥʠʦʟ. ʋʩʪʘʥʦʚʣʝʥʘ ʫʤʝʨʝʥʥʘʷ ʩʪʝʧʝʥʴ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴʶ ʆʂʀ ʠ ʩʘʣʴʤʦʥʝʣʣʝʟʦʤ 

ʩʨʝʜʠ ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʠ ʚʳʩʦʢʘʷ ï ʚ ʨʘʡʦʥʝ (rs=0,66 ʠ 0,88 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; ʨ<0,05) (ʨʠʩʫʥʦʢ 2). 
 

 
 

ʈʠʩʫʥʦʢ 2 ï ʋʩʨʝʜʥʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʆʂʀ ʚ ʛ. ɹʘʨʘʥʦʚʠʯʠ 
ʠ ɹʘʨʘʥʦʚʠʯʩʢʦʤ ʨ-ʥʝ ʟʘ ʧʝʨʠʦʜ ʩ 2008 ʧʦ 2014 ʛʛ. 

 
ʂʦʣʠʯʝʩʪʚʦ ʙʘʢʪʝʨʠʦʥʦʩʠʪʝʣʝʡ ʩʘʣʴʤʦʥʝʣʣʝʟʘ ʚ ʪʝʯʝʥʠʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʝʨʠʦʜʘ ʦʩʪʘʚʘʣʦʩʴ 

ʧʨʠʤʝʨʥʦ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ ʚ ʛʦʨʦʜʝ ʠ ʚ ʨʘʡʦʥʝ: ʧʦ ʛʦʨʦʜʫ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʚ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜ ʩʦʩʪʘʚʠʣ 7,23 
ʯʝʣʦʚʝʢ, ʧʦ ʨʘʡʦʥʫ ï 6,48 ʯʝʣʦʚʝʢ ʥʘ 1000 ʦʙʩʣʝʜʦʚʘʥʥʳʭ. 

ɸʥʘʣʠʟ ʩʣʫʯʘʝʚ ʩʘʣʴʤʦʥʝʣʣʝʟʥʳʭ ʠʥʬʝʢʮʠʡ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʦʜʲʝʤʳ 
ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚ ʛ. ɹʘʨʘʥʦʚʠʯʠ ʢʘʢ ʩʨʝʜʠ ʜʝʪʝʡ (0ï17 ʣʝʪ), ʪʘʢ ʠ ʩʨʝʜʠ ʚʟʨʦʩʣʳʭ, ʥʘʙʣʶʜʘʣʠʩʴ ʚ 2010 ʠ 
2012 ʛʦʜʘʭ (ʨʠʩʫʥʦʢ 3). ɺ ɹʘʨʘʥʦʚʠʯʩʢʦʤ ʨʘʡʦʥʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʜʝʪʝʡ (0ï17 ʣʝʪ) ʙʳʣʘ ʥʠʞʝ, ʯʝʤ ʫ 
ʚʟʨʦʩʣʳʭ, ʧʨʠ ʵʪʦʤ ʝʞʝʛʦʜʥʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʢʦʣʝʙʘʣʘʩʴ.  ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ  ʠ ʙʦʣʝʝ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ 
ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ ʨʘʡʦʥʝ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʩ ʛʦʨʦʜʦʤ. ʉʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʨʘʡʦʥʘ ʩʪʘʨʰʝʛʦ ʚʦʟʨʘʩʪʘ 
ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʤʝʥʷʣʘʩʴ ʪʘʢʞʝ  ʙʝʟ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʭ ʧʦʜʲʝʤʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʦʨʦʜ ʚ ʵʪʠ ʛʦʜʳ 
ʷʚʣʷʝʪʩʷ ʪʝʨʨʠʪʦʨʠʝʡ ʨʠʩʢʘ ʧʦ ʠʩʩʣʝʜʦʚʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ.  

 

 
 
ʈʠʩʫʥʦʢ 3 ï ɼʠʥʘʤʠʢʘ ʩʣʫʯʘʝʚ ʟʘʙʦʣʝʚʘʥʠʡ ʩʘʣʴʤʦʥʝʣʣʝʟʥʳʤʠ ʠʥʬʝʢʮʠʷʤʠ ʟʘ ʧʝʨʠʦʜ ʩ 

2008 ʧʦ 2014 ʛʛ. 
 

ʉʨʝʜʠ ʬʘʢʪʦʨʦʚ ʧʝʨʝʜʘʯʠ ʩʘʣʴʤʦʥʝʣʣ ʙʦʣʴʥʳʤ ʚ ɹʘʨʘʥʦʚʠʯʩʢʦʤ ʨʘʡʦʥʝ ʥʘ ʜʦʣʶ ʧʠʱʝʚʳʭ 
ʧʨʦʜʫʢʪʦʚ ʚ ʩʨʝʜʥʝʤ ʟʘ ʠʩʩʣʝʜʦʚʘʥʥʳʡ ʧʝʨʠʦʜ ʧʨʠʭʦʜʠʪʩʷ: 37% ï ʢʫʨʠʥʳʝ ʷʡʮʘ ʠ ʠʟʜʝʣʠʷ ʠʭ ʥʠʭ, 29% ï 
ʢʫʣʠʥʘʨʥʳʝ ʠʟʜʝʣʠʷ, 18% ï ʤʷʩʥʳʝ ʧʨʦʜʫʢʪʳ, 11% ï ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ, 5% ïʢʦʥʜʠʪʝʨʩʢʠʝ ʠʟʜʝʣʠʷ.   
ʅʝʩʢʦʣʴʢʦ ʠʥʘʷ ʩʪʨʫʢʪʫʨʘ  ʬʘʢʪʦʨʦʚ ʧʝʨʝʜʘʯʠ ʩʘʣʴʤʦʥʝʣʣ ʙʦʣʴʥʳʤ ʚ ʛ.ɹʘʨʘʥʦʚʠʯʠ: ʢʫʣʠʥʘʨʥʳʝ ʠʟʜʝʣʠʷ 
ï 57%, ʢʫʨʠʥʳʝ ʷʡʮʘ ʠ ʠʟʜʝʣʠʷ ʠʟ ʥʠʭ ï19%, ʤʷʩʥʳʝ ʧʨʦʜʫʢʪʳ-19%, ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ-8%, 
ʢʦʥʜʠʪʝʨʩʢʠʝ ʠʟʜʝʣʠʷ 3%. ʇʨʠʯʝʤ ʚ  ʤʠʢʨʦʙʥʦʤ ʧʝʡʟʘʞʝ ʩʘʣʴʤʦʥʝʣʣ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʧʨʦʙ ʧʠʱʝʚʳʭ 
ʧʨʦʜʫʢʪʦʚ, ʧʨʝʦʙʣʘʜʘʝʪ S.enteriditis ʠ S.typhimurium.(ʪʘʙʣʠʮʘ 1).  
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ʊʘʙʣʠʮʘ 1 ï ʄʠʢʨʦʙʥʳʡ ʧʝʡʟʘʞ ʙʘʢʪʝʨʠʡ ʨʦʜʘ ʩʘʣʴʤʦʥʝʣʣʘ ʚ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʘʭ ʚ ʛ. 
ɹʘʨʘʥʦʚʠʯʠ ʠ ɹʘʨʘʥʦʚʠʯʩʢʦʤ ʨʘʡʦʥʝ ʟʘ 2008-2014 ʛʛ. 

 
 

 
 
ʋʪʦʯʥʝʥʠʝ  ʚʦʟʙʫʜʠʪʝʣʷ ʠʤʝʝʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ.  ʐʠʨʦʢʠʡ ʪʠʧʦʚʦʡ ʩʦʩʪʘʚ ʩʘʣʴʤʦʥʝʣʣ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʦ-ʧʝʨʚʳʭ, ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʚʳʩʦʢʦʡ 
ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ ʧʨʝʧʘʨʘʪʘʤ ʠ ʜʝʟʠʥʬʝʢʪʘʥʪʘʤ; ʚʦ-ʚʪʦʨʳʭ,  
ʤʥʦʛʦʦʙʨʘʟʠʝʤ ʬʦʨʤ ʠ ʢʣʠʥʠʯʝʩʢʠʭ ʚʘʨʠʘʥʪʦʚ ʧʨʦʷʚʣʝʥʠʷ ʠʥʬʝʢʮʠʠ, ʪʷʞʝʩʪʴʶ ʧʨʦʪʝʢʘʥʠʷ ʧʘʪʦʣʦʛʠʠ;  ʚ-
ʪʨʝʪʴʠʭ, ʩʘʣʴʤʦʥʝʣʣʝʟʥʦʝ ʙʘʢʪʝʨʠʦʥʦʩʠʪʝʣʴʩʪʚʦ - ʬʦʨʤʘ ʠʥʬʝʢʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ 
ʢʦʣʦʥʠʟʘʮʠʷ ʩʘʣʴʤʦʥʝʣʣʘʤʠ ʦʨʛʘʥʠʟʤʘ ʭʦʟʷʠʥʘ, ʠʭ ʨʘʟʤʥʦʞʝʥʠʝ ʠ ʚʳʜʝʣʝʥʠʝ ʚʦ ʚʥʝʰʥʶʶ ʩʨʝʜʫ ʙʝʟ 
ʢʘʢʠʭ-ʣʠʙʦ ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ ʟʘʙʦʣʝʚʘʥʠʷ.  ɺʩʝ  ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʤʝʜʠʮʠʥʩʢʠʤ ʩʣʫʞʙʘʤ  
ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ  ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʠ ʧʨʦʪʠʚʦʵʧʠʜʝʤʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ɿʘ ʠʩʩʣʝʜʦʚʘʥʥʳʡ ʧʝʨʠʦʜ  ʧʦ ʛʦʨʦʜʫ ɹʘʨʘʥʦʚʠʯʠ ʪʘʢ ʠ ʧʦ ɹʘʨʘʥʦʚʠʯʩʢʦʤʫ ʨʘʡʦʥʫ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ 
ʩʘʣʴʤʦʥʝʣʣʝʟʦʤ ʚʦʟʨʘʩʪʘʣʘ ʚ ʠʶʥʝ, ʠʶʣʝ, ʘʚʛʫʩʪʝ ʠ ʩʝʥʪʷʙʨʝ. ɺ ʦʩʪʘʣʴʥʦʝ ʚʨʝʤʷ ʛʦʜʘ ʯʠʩʣʦ ʟʘʙʦʣʝʚʰʠʭ 
ʙʳʣʦ ʤʝʥʝʝ ʚʳʨʘʞʝʥʦ. ɸʥʘʣʠʟ ʩʝʟʦʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʨʘʟʣʠʯʥʳʤʠ ʥʦʟʦʣʦʛʠʯʝʩʢʠʤʠ 
ʬʦʨʤʘʤʠ ʆʂʀ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʚʨʝʤʷ ʨʠʩʢʘ ʠʭ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʢʘʢ ʦʪʨʘʞʝʥʠʝ 
ʧʦʚʳʰʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʢʦʥʢʨʝʪʥʳʭ ʧʫʪʝʡ ʠ ʬʘʢʪʦʨʦʚ ʧʝʨʝʜʘʯʠ ʚʦʟʙʫʜʠʪʝʣʝʡ.  
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ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: 

ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ʉʫʰʢʦ ʃʶʙʦʚʴ ʀʚʘʥʦʚʥʘ.  
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˴͙ͯͤ͊ͪͤ͡·͔ ͙͔͙͒͘͡Ύ2 2 1 1 1

˸Ύͫͤ·͔ ͨͪͦ͒ͯͭ͟· 1 1 1

˸ͦͦ͡;ͤ·͔ ͨͪͦ͒ͯͭ͟· 1 1

˴͙͔͙͔ͦͤ͒ͭͪͫ͟ ͙͔͙͒͘͡Ύ 2

͚̒ͼͦ ͙͔ͯͪͤͦ͟ ͙ ͙͔͙͒͘͡Ύ ͙͘ ͙ͤͻ2 1

ˤ͔͎ͫͦ 3 1 1 4 1 1 3 2
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 ʉʫʨʘʡʸ ʄʠʩʠʨʦʚʘ  
 (ʊʘʰʢʝʥʪ, ʋʟʙʝʢʠʩʪʘʥ) 

  
ɹʀʆʃʆɻʀʏɽʉʂʀʁ ʄɽʊʆɼ ɹʆʈʔɹʓ ʉ ʌʋɿɸʈʀʆɿʆʄ ʎɺɽʊʆʏʅʆ-ɼɽʂʆʈɸʊʀɺʅʓʍ ʈɸʉʊɽʅʀʁ 

 

ɿʘʱʠʪʘ ʨʘʩʪʝʥʠʡ ʦʪ ʙʦʣʝʟʥʝʡ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 
ʚʳʨʘʱʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ, ʦʩʥʦʚʥʘʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʟʘʜʘʯʘ ʢʦʪʦʨʦʡ ʚʳʨʘʞʘʝʪʩʷ ʚ ʣʠʢʚʠʜʘʮʠʠ ʠʣʠ 
ʫʤʝʥʴʰʝʥʠʷ ʧʦʪʝʨʴ ʫʨʦʞʘʷ. ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʧʘʨʢʘʤ ʠ ʛʦʨʦʜʩʢʠʤ ʥʘʩʘʞʜʝʥʠʷʤ, ʜʘʥʥʘʷ ʟʘʜʘʯʘ ʤʦʞʝʪ 
ʙʳʪʴ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ, ʢʘʢ ʧʨʦʚʝʜʝʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʜʣʷ ʩʥʠʞʝʥʠʷ ʧʦʪʝʨʴ 
ʧʨʦʜʫʢʮʠʠ ʟʝʣʝʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʫʤʝʥʴʰʝʥʠʷ ʚʨʝʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʨʘʩʪʝʥʠʷ [1, ʩ. 248]. 

ʂʘʢ ʫʢʘʟʳʚʘʣ ʀ.ɺʘʥ ʜʝʨ ʇʣʘʥʢ [2, ʩ. 359], ʮʝʣʴʶ ʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ 
ʢʦʣʠʯʝʩʪʚʘ ʧʝʨʚʠʯʥʦʛʦ ʠʥʦʢʫʣʶʤʘ, ʣʠʙʦ ʦʛʨʘʥʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʨʘʟʚʠʪʠʷ ʧʘʪʦʛʝʥʘ, ʪ.ʝ. ʫʤʝʥʴʰʝʥʠʝ ʝʛʦ 
ʧʦʧʫʣʷʮʠʠ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʩ ʥʘʫʯʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʧʦ ɼ.ɸ.ʈʦʙʝʨʪʩʫ [3, ʩ. 254], ʤʝʪʦʜʳ ʙʦʨʴʙʳ ʩʣʝʜʫʝʪ 
ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʦʥʠ ʧʨʝʜʦʪʚʨʘʱʘʶʪ  ʨʦʩʪ ʧʘʪʦʛʝʥʘ ʜʦ ʨʘʟʤʝʨʦʚ 
ʜʦʩʪʠʛʘʶʱʠʭ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʨʦʛʘ ʚʨʝʜʦʥʦʩʥʦʩʪʠ. ʉʧʝʮʠʘʣʠʩʪʳ ʤʦʛʫʪ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ, ʚʦ-ʧʝʨʚʳʭ, 
ʬʠʪʦʩʘʥʠʪʘʨʥʳʤʠ ʤʝʨʦʧʨʠʷʪʠʷʤʠ ï ʫʤʝʥʴʰʘʷ ʢʦʣʠʯʝʩʪʚʦ ʠʩʭʦʜʥʦʛʦ ʠʥʦʢʫʣʶʤʘ ʥʘʩʪʦʣʴʢʦ, ʯʪʦʙʳ ʦʥ ʥʝ 
ʩʤʦʛ ʧʨʠʦʙʨʝʩʪʠ ʚʘʞʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ, ʠ ʚʦ-ʚʪʦʨʳʭ, ʤʦʞʥʦ ʟʘʤʝʜʣʠʪʴ ʩʢʦʨʦʩʪʴ 
ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʠʥʦʢʫʣʶʤʘ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ, ʥʘʧʨʠʤʝʨ ʧʨʠʤʝʥʝʥʠʝʤ ʟʘʱʠʪʥʳʭ ʬʫʥʛʠʮʠʜʦʚ. 

ʇʦ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʜʝʡʩʪʚʠʷ ʚʩʝ ʤʝʪʦʜʳ ʤʦʞʥʦ ʩʛʨʫʧʧʠʨʦʚʘʪʴ ʥʘ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ 
(ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʳʝ) ʠ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ (ʣʝʯʝʙʥʳʝ). 

ʆʜʥʠʤʠ ʠʟ ʚʦʧʨʦʩʦʚ ʩʪʦʷʱʠʭ ʧʝʨʝʜ ʥʘʤʠ, ʙʳʣʦ ʘʧʨʦʙʘʮʠʷ ʩʠʩʪʝʤʳ ʟʘʱʠʪʘ ʮʚʝʪʦʯʥʦ-
ʜʝʢʦʨʘʪʠʚʥʳʭ ʢʫʣʴʪʫʨ ʦʪ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʝʡ, ʛʜʝ ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ ʢʦʥʢʨʝʪʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, 
ʧʨʠʤʝʥʝʥʠʝ ʛʨʠʙʘ Trihoderma lignorium  ʢʘʢ ʘʥʪʘʛʦʥʠʩʪʘ ʚʦʟʙʫʜʠʪʝʣʝʡ ʧʦʯʚʝʥʥʳʭ ʛʥʠʣʝʡ ʚ ʙʦʨʴʙʝ ʩ 
ʬʫʟʘʨʠʦʟʘʤʠ, ʧʨʦʪʨʘʚʣʠʚʘʥʠʝ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʨʠʤʝʥʝʥʠʝ ʢʦʥʢʨʝʪʥʳʭ ʬʫʥʛʠʮʠʜʦʚ, ʥʦʨʤʳ ʠʭ 
ʧʨʠʤʝʥʝʥʠʷ. 

ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʚʝʜʝʥʠʷ ʧʦ ʚʦʧʨʦʩʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʛʠʮʠʜʦʚ ʚ ʙʦʨʴʙʝ ʩ ʙʦʣʝʟʥʷʤʠ 
ʮʚʝʪʦʯʥʦ-ʜʝʢʦʨʘʪʠʚʥʳʭ ʢʫʣʴʪʫʨ, ʘ ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʠʝ ʜʘʥʥʳʭ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʦʚʳʭ ʬʫʥʛʠʮʠʜʦʚ ʚ 
ʙʦʨʴʙʝ ʩ ʛʨʠʙʥʳʤʠ ʙʦʣʝʟʥʷʤʠ, ʧʦʩʣʫʞʠʣʠ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʵʪʠʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʥʘ 
ʧʦʨʘʞʘʝʤʦʩʪʴ ʨʘʩʪʝʥʠʡ ʙʦʣʝʟʥʴʶ. ʅʘʤʠ ʠʟʫʯʘʣʠʩʴ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʬʫʥʛʠʮʠʜʦʚ ʚ ʚʦʟʤʦʞʥʦʩʪʠ 
ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʮʚʝʪʦʯʥʦ-ʜʝʢʦʨʘʪʠʚʥʳʭ ʢʫʣʴʪʫʨ. 

ʀʤʝʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʚʳʩʦʢʦʡ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʦʜʘ Trihoderma  ʚ 
ʦʪʥʦʰʝʥʠʠ ʮʝʣʦʛʦ ʨʷʜʘ ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʪʘʢʠʭ ʢʘʢ ʚʦʟʙʫʜʠʪʝʣʠ ʢʦʨʥʝʚʳʭ ʛʥʠʣʝʡ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʨʠʟʦʢʪʦʥʠʦʟʘ, ʩʢʣʝʨʦʪʠʥʠʠ, ʛʝʣʴʤʠʥʪʦʩʧʦʨʠʦʟʘ ʧʰʝʥʠʮʳ, 
ʚʝʨʪʠʮʠʣʣʝʟʥʦʛʦ, ʬʫʟʘʨʠʦʟʥʦʛʦ ʚʠʣʪʘ ʭʣʦʧʯʘʪʥʠʢʘ, ʬʫʟʘʨʠʦʟʥʦʡ ʙʦʣʝʟʥʠ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ ʠ ʢʘʨʪʦʬʝʣʷ. 
ʉ.ʅ. ʄʦʩʢʦʚʝʮ ʠ ʃ.ɸ. ʉʝʨʛʝʝʚ [4, c. 133], ɸ.ʍ. ʍʘʢʠʤʦʚ ʠ ʩʦʘʚʪ. [5, c. 38];  ɹ.ɸʙʜʫʣʣʘʝʚ [6, c. 25] ʠ ʜʨʫʛʠʝ 
ʫʩʪʘʥʦʚʠʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʛʨʠʙʘ Trihoderma lignorium  ʚ ʙʦʨʴʙʝ ʩ ʙʦʣʝʟʥʷʤʠ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ.  

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʛʨʠʙʘ Trihoderma lignorum  ʚ ʙʦʨʴʙʝ ʩ ʬʫʟʘʨʠʦʟʦʤ ʨʘʩʪʝʥʠʡ ʥʘʤʠ 
ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʦʧʳʪʳ ʚ ʣʠʟʠʤʝʪʨʘʭ. ɼʣʷ ʵʪʦʛʦ ʚ ʢʘʞʜʳʡ ʣʠʟʠʤʝʪʨ ʨʘʟʤʝʨʦʤ 1ʤ

2
 ʙʳʣʘ 

ʚʥʝʩʝʥʘ ʪʨʠʭʦʜʝʨʤʘ ʚʳʨʘʱʝʥʥʘʷ ʥʘ ʦʚʩʝ ʠʟ ʨʘʩʯʝʪʘ 60 ʠ 120 ʢʛ/ʛʘ ʠ ʯʠʩʪʳʝ ʩʧʦʨʳ ʛʨʠʙʘ Trihoderma 
lignorum  ʧʦ 4 ʠ 8 ʛ/ʣ.  ʂʦʥʪʨʦʣʝʤ ʩʣʫʞʠʣ ʚʘʨʠʘʥʪ ʙʝʟ ʚʥʝʩʝʥʠʷ ʪʨʠʭʦʜʝʨʤʳ. ʆʧʳʪ ʧʨʦʚʦʜʠʣʩʷ ʚ 4 ʭ 
ʢʨʘʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ.  

ʇʨʠ ʚʥʝʩʝʥʠʠ ʪʨʠʭʦʜʝʨʤʳ ʚ ʥʦʨʤʝ 60 ʢʛ/ʛʘ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘ ʘʩʪʨʘʭ ʩʦʩʪʘʚʠʣʘ 
43,5%. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʥʦʨʤʳ ʜʦ 120 ʢʛ/ʛʘ  ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʚʳʩʠʣʘʩʴ ʜʦ 54,8%. 

ʇʦʨʘʞʘʝʤʦʩʪʴ ʭʨʠʟʘʥʪʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʩʦʩʪʘʚʠʣʘ 28,6%. ʇʨʠ ʚʥʝʩʝʥʠʠ ʪʨʠʭʦʜʝʨʤʳ ʚ 
ʥʦʨʤʝ 60 ʢʛ/ʛʘ ʙʦʣʝʟʥʴ ʩʥʠʟʠʣʘʩʴ  ʧʦʯʪʠ ʚ ʜʚʘ ʨʘʟʘ, ʛʜʝ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʳʣʘ 50,0%. 

ʇʦʚʳʰʝʥʠʝ ʥʦʨʤʳ ʚʥʝʩʝʥʠʷ ʪʨʠʭʦʜʝʨʤʳ ʜʦ 120 ʢʛ/ʛʘ ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 
ʟʜʦʨʦʚʳʭ ʨʘʩʪʝʥʠʡ. ɺ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʦʭʦʜʠʣʘ ʜʦ 65,0%. 

ɻʣʘʜʠʦʣʫʩʳ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʧʦʨʘʞʘʣʘʩʴ ʬʫʟʘʨʠʦʟʦʤ ʜʦ 18,5%. ʊʨʠʭʦʜʝʨʤʘ ʚ ʥʦʨʤʝ 
ʚʥʝʩʝʥʠʷ 60 ʢʛ/ʛʘ ʩʥʠʟʠʣʘ ʧʦʨʘʞʘʝʤʦʩʪʴ ʨʘʩʪʝʥʠʡ ʬʫʟʘʨʠʦʟʦʤ ʙʦʣʝʝ, ʯʝʤ ʜʚʘ ʨʘʟʘ, ʛʜʝ ʙʠʦʣʦʛʠʯʝʩʢʘʷ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 51,3%, ʘ ʫʚʝʣʠʯʝʥʠʝ ʥʦʨʤʳ ʚʥʝʩʝʥʠʷ ʪʨʠʭʦʜʝʨʤʳ ʜʦ 120 ʢʛ/ʛʘ ʧʦʟʚʦʣʠʣʦ 
ʧʦʚʳʩʠʪʴ  ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʘʥʪʘʛʦʥʠʩʪʘ  ʠ ʚ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʦʥʘ ʩʦʩʪʘʚʠʣʘ 63,2%. 

ʊʘʢʘʷ ʞʝ ʢʘʨʪʠʥʘ ʥʘʙʣʶʜʘʣʘʩʴ ʠ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʪʨʠʭʦʜʝʨʤʳ ʥʘ ʧʦʩʝʚʘʭ ʥʘʨʮʠʩʩʦʚ. ɿʜʝʩʴ 
ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 53,7% ʠ 68,6% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʂʨʦʤʝ ʵʪʦʛʦ, ʥʘʤʠ ʙʳʣʦ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʩʧʦʨʦʚʦʡ ʤʘʩʩʳ ʛʨʠʙʘ Trihoderma lignorum  ʚʳʨʘʱʝʥʥʦʡ 
ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʩʨʝʜʝ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʪʘʢʦʤ ʚʥʝʩʝʥʠʠ ʘʥʪʘʛʦʥʠʩʪʘ  ʚ ʧʦʯʚʫ ʠʟ ʨʘʩʯʝʪʘ 4 ʛ/ʣ ʙʠʦʣʦʛʠʯʝʩʢʘʷ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ ʥʘ ʘʩʪʨʘʭ ï 33,0%, ʥʘ ʭʨʠʟʘʥʪʝʤʘʭ ï 44,0 % ʠ ʥʘ ʥʘʨʮʠʩʩʘʭ - 47,7%. 

ʋʚʝʣʠʯʝʥʠʝ ʥʦʨʤʳ ʨʘʩʭʦʜʘ ʪʨʠʭʦʜʝʨʤʳ ʜʦ 8 ʛ/ʣ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʙʦʣʴʰʝ ʟʜʦʨʦʚʳʭ ʚʩʭʦʜʦʚ. 
ʇʦʨʘʞʘʝʤʦʩʪʴ ʚʩʭʦʜʦʚ ʘʩʪʨ ʚ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʩʦʩʪʘʚʠʣʘ 13,0%, ʛʜʝ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʙʳʣʘ 45,6%. ɺʩʭʦʜʳ ʭʨʠʟʘʥʪʝʤ, ʛʣʘʜʠʦʣʫʩʦʚ ʠ ʥʘʨʮʠʩʩʦʚ ʧʦʨʘʞʘʣʠʩʴ ʥʘ 12,8 %; 8,7% ʠ 15,0% 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʣʝʙʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 52,9-54,5%. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʛʨʠʙʘ ʘʥʪʘʛʦʥʠʩʪʘ Trihoderma lignorum  ʚʳʨʘʱʝʥʥʦʛʦ  ʥʘ ʦʚʩʝ ʠ ʥʘ 
ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʩʨʝʜʝ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʪʴ  ʟʜʦʨʦʚʳʝ, ʜʨʫʞʥʳʝ ʚʩʭʦʜʳ. 
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ʀʟ ʜʚʫʭ ʩʧʦʩʦʙʦʚ ʚʥʝʩʝʥʠʷ, ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʠʤʫʱʝʩʪʚʦ ʠʤʝʝʪ, ʧʝʨʚʳʡ ʚʘʨʠʘʥʪ, ʪ.ʝ. 
Trihoderma lignorum  ʚʳʨʘʱʝʥʥʳʡ ʥʘ ʦʚʩʝ. 

ɿʘʢʣʶʯʝʥʠʝ 

1. ʍʠʤʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ ʚ ʙʦʨʴʙʝ ʩ ʙʦʣʝʟʥʷʤʠ ʮʚʝʪʦʯʥʦ-ʜʝʢʦʨʘʪʠʚʥʳʭ ʢʫʣʴʪʫʨ ʷʚʣʷʝʪʩʷ 
ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʘʤʠ ʙʦʨʴʙʳ. 

2. ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʥʝʩʝʥʠʝ ʘʥʪʘʛʦʥʠʩʪʘ ʧʦʯʚʝʥʥʳʭ ʛʥʠʣʝʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʚʠʣʪʘ - 
Thrichoderma lignorum  ʚ ʧʦʯʚʫ ʠʟ ʨʘʩʯʝʪʘ 4 ʛ/ʣ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ ʥʘ ʘʩʪʨʘʭ ï 
33,0%, ʥʘ ʭʨʠʟʘʥʪʝʤʘʭ ï 44,0 % ʠ ʥʘ ʥʘʨʮʠʩʩʘʭ - 47,7%. ʋʚʝʣʠʯʝʥʠʝ ʥʦʨʤʳ ʨʘʩʭʦʜʘ ʪʨʠʭʦʜʝʨʤʳ ʜʦ 8 ʛ/ʣ 
ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʙʦʣʴʰʝ ʟʜʦʨʦʚʳʭ ʚʩʭʦʜʦʚ. 
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ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ:  

ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʕʨʢʠʥ ʍʦʣʤʫʨʘʜʦʚ ɸʚʘʟʦʚʠʯ. 
  
 

ɸʙʜʠ״ʦʬʠʟ ʈʘʭʠʤʦʚ, ʄʘʲʤʫʨʘ ׳ʘʤʨʦʝʚʘ 
 (ʘʨʰʠ, ɶʟʙʝʢʠʩʪʦʥפ) 

 
ʀʅʊɽʈʌɸʆʃ ʊɸʒʃʀʄ ɺɸ ʋʅʀʅɻ ɼʀɼɸʂʊʀʂ ʀʄʂʆʅʀʗʊʃɸʈʀ 

 
ɿʘʤʦʥʘʚʠʡ ʪʘʲʣʠʤʥʠ ʪʘʰʢʠʣ ʵʪʠʰʛʘ ץ˄ʡʠʣʘʜʠʛʘʥ ʤʘ״ʠʤ ʪʘʣʘʙʣʘʨʜʘʥ ʙʠʨʠ ʦʨʪʠץʯʘ ʨʫ״ʠʡ ʚʘ 

ʞʠʩʤʦʥʠʡ ʢʫʯ ʩʘʨʬ ʵʪʤʘʡ, ץʠʩץʘ ʚʘץʪ ʠʯʠʜʘ ʶʢʩʘʢ ʥʘʪʠʞʘʣʘʨʛʘ ʵʨʠʰʠʰʜʠʨ. ɹʫʥʜʘʡ ʩʘʤʘʨʘʛʘ ʵʨʠʰʠʰ 
ʫʯʫʥ ʜʘʨʩ ʞʘʨʘʸʥʣʘʨʠʥʠ ʠʥʪʝʨʬʘʦʣ ʤʝʪʦʜʣʘʨ ʦʨץʘʣʠ ʪʘʰʢʠʣ ʵʪʠʰ ʜʘʚʨ ʪʘʣʘʙʠʜʠʨ. 

ʀʥʪʝʨʬʘʦʣ ʪʘʲʣʠʤ ʘʩʦʩʠʥʠ ʠʥʪʝʨʬʘʦʣ ʤʝʪʦʜʣʘʨ ʪʘʰʢʠʣ ʵʪʘʜʠ. ñʊʘʲʣʠʤ ʞʘʨʘʸʥʠʜʘ ʪʘʣʘʙʘ ״ʘʤʜʘ 
 ʘʨʦʨ ʪʦʧʪʠʨʠʰ, ʬʘʦʣʣʠʢʥʠ ʦʰʠʨʠʰ ʪʘʲʣʠʤ ʦʣʫʚʯʠʣʘʨ ʪʦʤʦʥʠʜʘʥץ ʘʤʢʦʨʣʠʢʥʠ״ ʠʪʫʚʯʠ ˄ʨʪʘʩʠʜʘץ˄
ʙʠʣʠʤʣʘʨʥʠ ʩʘʤʘʨʘʣʠ ˄ʟʣʘʰʪʠʨʠʰ, ʫʣʘʨʜʘ ʰʘʭʩʠʡ ʩʠʬʘʪʣʘʨʥʠ ʨʠʚʦʞʣʘʥʪʠʨʠʰʛʘ ʭʠʟʤʘʪ ץʠʣʘʜʠʛʘʥ 
ʤʝʪʦʜʣʘʨ ʠʥʪʝʨʬʘʦʣ ʤʝʪʦʜʣʘʨ ʩʘʥʘʣʘʜʠò.  

ñʀʥʪʝʨʬʘʦʣò ʪʫʰʫʥʯʘʩʠ ʠʥʛʣʠʟ ʪʠʣʠʜʘ ñinteractò (ʨʫʩ ʪʠʣʠʜʘ ñʠʥʪʝʨʘʢʪʠʚò) ʠʬʦʜʘʣʘʥʠʙ, ʣʫסʘʚʠʡ 
ʥʫץʪʘʠ ʥʘʟʘʨʜʘʥ ñinterò ï ˄ʟʘʨʦ, ʠʢʢʠ ʪʘʨʘʬʣʘʤʘ, ñactò- ״ʘʨʘʢʘʪ ץʠʣʤʦץ, ʠʰ ʢ˄ʨʤʦץ ʢʘʙʠ ʤʘʲʥʦʣʘʨʥʠ 
ʘʥʛʣʘʪʘʜʠ. 

ʀʥʪʝʨʬʘʦʣ ʪʘʲʣʠʤ - ʪʘʲʣʠʤ ʞʘʨʘʸʥʠ ʠʰʪʠʨʦʢʯʠʣʘʨʠʥʠʥʛ ʙʠʣʠʤ, ʢ˄ʥʠʢʤʘ, ʤʘʣʘʢʘ ״ʘʤʜʘ ʤʫʘʡʷʥ 
ʘʭʣʦץʠʡ ʩʠʬʘʪʣʘʨʠʥʠ ˄ʟʣʘʰʪʠʨʠʰ ʡ˄ʣʠʜʘ ʙʠʨʛʘʣʠʢʜʘ, ˄ʟʘʨʦ ״ʘʤʢʦʨʣʠʢʢʘ ʘʩʦʩʣʘʥʛʘʥ ״ʘʨʘʢʘʪʥʠ ʪʘʰʢʠʣ 
ʵʪʠʰʛʘ ʘʩʦʩʣʘʥʫʚʯʠ ʪʘʲʣʠʤ. 

ʀʥʪʝʨʬʘʦʣʣʠʢ ʪʘʲʣʠʤ ʞʘʨʘʸʥʠ ʠʰʪʠʨʦʢʯʠʣʘʨʠʥʠʥʛ ʙʠʣʠʤ ʢ˄ʥʠʢʤʘ, ʤʘʣʘʢʘ ״ʘʤʜʘ ʤʫʘʡʷʥ ʘʭʣʦץʠʡ 
ʩʠʬʘʪʣʘʨʠʥʠ ˄ʟʣʘʰʪʠʨʠʰ ʡ˄ʣʠʜʘ ʙʠʨʛʘʣʠʢʜʘ, ˄ʟʘʨʦ ״ʘʤʢʦʨʣʠʢʢʘ ʘʩʦʩʣʘʥʛʘʥ ״ʘʨʘʢʘʪʥʠ ʪʘʰʢʠʣ ʵʪʠʰ 
ʣʘʸץʘʪʠʛʘ ʵʛʘʣʠʢʣʘʨʠʜʠʨ. 

ɸʥʲʘʥʘʚʠʡ ʪʘʲʣʠʤʜʘ ״ʘʤ ʪʘʙʠʠʡ ʨʘʚʠʰʜʘ ʩʫ״ʙʘʪ ʘʩʦʩʠʥʠ ʘʭʙʦʨʦʪ ʪʘʰʢʠʣ ʵʪʘʜʠ. ɸʤʤʦ ʘʭʙʦʨʦʪ 
ʫʟʘʪʠʰʥʠʥʛ ʘʩʦʩʠʡ ʤʘʥʙʘʠ ˄ץʠʪʫʚʯʠʥʠʥʛ ʪʘʞʨʠʙʘʩʠ ʙ˄ʣʠʙ, ʙʫ ʞʘʨʘʸʥʜʘ ʫ ʝʪʘʢʯʠʣʠʢ, ʜʘʤʠʥʘʥʪʣʠʢ ץʠʣʘʜʠ, 
ʷʲʥʠ ʫ ʜʘʨʩʥʠʥʛ ʘʩʦʩʠʡ ʚʘץʪʠʜʘ ʙʠʣʠʤʣʘʨʥʠ ʦסʟʘʢʠ ʪʘʨʠʟʜʘ ˄ץʫʚʯʠʣʘʨʛʘ ʝʪʢʘʟʠʙ ʙʝʨʠʰʛʘ ʠʥʪʠʣʘʜʠ. 
ʌʘʦʣʣʠʢ ʢ˄ʨʩʘʪʠʰ ˄ץʠʪʫʚʯʠʛʘʛʠʥʘ ʭʦʩ ʙ˄ʣʠʙ, ˄ץʫʚʯʠʣʘʨ ʙʫ ʚʘʟʠʷʪʜʘ ʩʫʩʪ ʪʠʥʛʣʦʚʯʠ ʙ˄ʣʠʙ ץʦʣʘʜʠ. 
ʋʣʘʨʥʠʥʛ ʘʩʦʩʠʡ ʚʘʟʠʬʘʩʠ ˄ץʠʪʫʚʥʠʥʠ ʪʠʥʛʣʘʰ, ʟʘʨʫʨ ˄ʨʠʥʣʘʨʜʘ ʸʟʠʰ, ʩʘʚʦʣʣʘʨ ʙʠʣʘʥ ʤʫʨʦʞʘʘʪ 
 ʦʣʘʪʣʘʨʜʘ ʨʫʭʩʘʪ ʵʪʠʣʛʘʥʠʜʘʛʠʥʘ ʩ˄ʟʣʘʰʜʘʥ ʠʙʦʨʘʪʜʠʨ. ɸʥʲʘʥʘʚʠʡ״ ʘʡʪʘʨʠʰ, ʢʘʤץ ʠʣʠʥʛʘʥʜʘ ʞʘʚʦʙץ
ʪʘʲʣʠʤ ʩʫ״ʙʘʪ (ʜʠʘʣʦʛ) ʛʘ ʘʩʦʩʣʘʥʛʘʥ ʚʘ ʙʫ ʩʫ״ʙʘʪ ץʫʡʜʘʛʠ ˄ʟʘʨʦ ʤʫʥʦʩʘʙʘʪ ʰʘʢʣʣʘʨʠʜʘ ʪʘʰʢʠʣ ʵʪʠʣʘʜʠ: 

 

 
 
ɸʥ̡ʘʥʘʚʠʡ ʪʘʲʣʠʤʜʘʛʠ ʙʠʨ ʪʦʤʦʥʣʘʤʘʣʠʣʠʢ ʦʣʠʡ ʪʘʲʣʠʤ ʪʠʟʠʤʠʜʘʛʠ ʬʘץʘʪ ʘʲʨʫʟʘ 

ʤʘʰסʫʣʦʪʣʘʨʠʜʘʛʠʥʘ ʵʤʘʩ, ʩʝʤʝʥʘʨ ʜʘʨʩʣʘʨʜʘ ״ʘʤ ʫʩʪʠʚʦʨʣʠʢ ץʠʣʘʜʠ. ʋʥʛ ʢ˄ʨʘ, ñʝʪʢʘʟʠʙ ʙʝʨʫʚʯʠò 
ʨʦʣʠʜʘ ʵʥʜʠ ˄ץʠʪʫʚʯʠ ʵʤʘʩ, ʙʘʣʢʠ ʪʘʣʘʙʘ ʥʘʤʦʸʥ ʙ˄ʣʘʜʠ. ʊʘʣʘʙʘ, ʘʩʦʩʘʥ, ˄ʟʠ ˄ʟʣʘʰʪʠʨʛʘʥ ʙʠʣʠʤʣʘʨʥʠ 
ʥʘʤʦʡʠʰ ʵʪʘʜʠ, ˄ץʠʪʫʚʯʠ ʵʩʘ ʫʥʠʥʛ ʬʠʢʨʣʘʨʠʥʠ ʪʠʥʛʣʘʡʜʠ, ʟʘʨʫʨ ˄ʨʠʥʣʘʨʜʘ ʩʘʚʦʣʣʘʨ ʙʠʣʘʥ ʤʫʨʦʞʘʪ 

ˢͤΆ͍͙͚͊ͤ͊ ͭ͊Ά͙͎͙ͣ͒͊͡ 

ͫͯ ͋͊ͭ ͙΄͙ͭͪͦ͟;͙͙͊ͪ͡ 

̃ ͙͍ͭͯ;͙-ͭ͊͊͋͊͊ͪ͡͡ 

͎͙ͯͪͯ 

̃ ͙͍ͭͯ;͙-ͭ͊͊͋͊͡ 
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 ʦʣʘʜʠ. ʐʫ ʪʘʨʟʜʘץ ʠ ʙʫ ʚʘʟʠʷʪʜʘ ʙʫʪʫʥʣʘʡ ʩʫʩʪ ʠʰʪʠʨʦʢʯʠ, ʪʠʥʛʣʦʚʯʠ ʙ˄ʣʠʙ״ʠʣʘʜʠ. ʊʘʣʘʙʘʣʘʨ ʛʫʨʫץ
 .ʠʣʠʥʛʘʥ ʙʠʣʠʤʣʘʨ ʪʝʟ ʫʥʠʪʠʣʘʜʠץ ʘʙʫʣץ

ɸʤʝʨʠʢʘʣʠʢ ʧʩʠʭʦʣʦʛ ʦʣʠʤʣʘʨ ʈ. ʂʘʨʠʢʘʫ ʚʘ ʌ. ʄʘʢʵʣʨʦʫʥʠʥʛ ʤʫʘʡʷʥ ʰʘʢʣʣʘʨʜʘ ˄ʟʣʘʰʪʠʨʛʘʥ 
ʙʠʣʠʤʣʘʨʥʠ ʪʫʨʣʠ ʜʘʨʘʞʘʜʘ ʩʘץʣʘʙ ץʦʣʠʰ ʠʤʢʦʥʠʥʠ ʙ˄ʣʘʨ ʵʢʘʥ. ʗʲʥʠ ʰʘʭʩ:  ʤʘʥʙʘʥʠ ˄ʟʠ ˄ץʠʛʘʥʜʘ 10 %, 
ʤʘʲʣʫʤʦʪʥʠ ʵʰʠʪʛʘʥʜʘ 20%, ʩʦʜʠʨ ʙ˄ʣʛʘʥ ʚʦץʝʘ, ״ʦʜʠʩʘ ʸʢʠ ʞʘʨʘʸʥʥʠ ʢ˄ʨʛʘʥʜʘ 30%, ʩʦʜʠʨ ʙ˄ʣʛʘʥ ʚʦץʝʘ, 
 ʨʠʩʠʜʘʛʠ ʤʘʲʣʫʤʦʪʥʠ ʵʰʠʪʛʘʥʜʘ 50%, ʤʘʲʣʫʤʦʪʣʘʨʥʠ ˄ʟʠ ʫʟʘʪʛʘʥʠʜʘס˄ʦʜʠʩʘ ʸʢʠ ʞʘʨʘʸʥʥʠ ʢ˄ʨʠʙ ʫʣʘʨ ʪ״
(ʩ˄ʟʣʘʛʘʥʜʘ, ʙʠʣʠʤʣʘʨʠʥʠ ʥʘʤʦʡʠʰ ʵʪʛʘʥʜʘ) 80%, ˄ʟʣʘʰʪʠʨʛʘʥ ʙʠʣʠʤ, (ʤʘʲʣʫʤʦʪ, ʘʭʙʦʨʦʪ)ʣʘʨʥʠ ˄ʟ 
ʬʘʦʣʠʷʪʠʛʘ ʪʘʪʙʠץ ʵʪʛʘʥʠʜʘ 90% ״ʘʞʤʜʘʛʠ ʤʘʲʣʫʤʦʪʣʘʨʥʠ ʸʜʜʘ ʩʘץʣʘʰ ʠʤʢʦʥʠʷʪʠʛʘ ʵʛʘ. 

ʐʫʥʛʘ ʢ˄ʨʘ ʠʥʪʝʨʬʘʦʣ ˄ץʠʪʠʰ - ʪʘʲʣʠʤ ʞʘʨʘʸʥʠʥʠʥʛ ʘʩʦʩʠʡ ʠʰʪʠʨʦʢʯʠʣʘʨʠ ï ˄ץʠʪʫʚʯʠ, ʪʘʣʘʙʘ, ʚʘ 
ʪʘʣʘʙʘʣʘʨ ʛʫʨʫ״ʠ ˄ʨʪʘʩʠʜʘ ʶʟʘʛʘ ʢʝʣʘʜʠʛʘʥ ״ʘʤʢʦʨʣʠʢ, ץʠʟסʠʥ ʙʘ״ʩ-ʤʫʥʦʟʘʨʘʣʘʨ, ˄ʟʘʨʦ ʬʠʢʨ ʘʣʤʘʰʠʰ 
ʠʤʢʦʥʠʷʪʠʛʘ ʵʛʘʣʠʢ ʘʩʦʩʠʜʘ ʪʘʰʢʠʣ ʵʪʠʣʘʜʠ, ʫʣʘʨʜʘ ʵʨʢʠʥ ʬʠʢʨʣʘʰ, ʰʘʭʩʠʡ ץʘʨʘʰʣʘʨʥʠ ʠʢʢʠʣʘʥʤʘʡ 
ʙʘʸʥ ʵʪʠʰ, ʤʫʘʤʤʦʣʠ ʚʘʟʠʷʪʣʘʨʜʘ ʝʯʠʤʣʘʨʥʠ ʙʠʨʛʘʣʠʢʜʘ ʠʟʣʘʰ, ˄ץʫʚ ʤʘʪʝʨʠʘʣʣʘʨʠʥʠ ˄ʟʣʘʰʪʠʨʠʰʜʘ 
ʪʘʣʘʙʘʣʘʨʥʠʥʛ ˄ʟʘʨʦ ʷץʠʥʣʠʢʣʘʨʠʥʠ ʶʟʘʛʘ ʢʝʣʪʠʨʠʰ, ñ˄ץʠʪʫʚʯʠ-ʪʘʣʘʙʘ-ʪʘʣʘʙʘʣʘʨ ʛʫʨʫ״ʠò ʥʠʥʛ ˄ʟʘʨʦ ʙʠʨ-
ʙʠʨʣʘʨʠʥʠ ״ʫʨʤʘʪ ץʠʣʠʰʣʘʨʠ, ʪʫʰʫʥʠʰʣʘʨʠ ʚʘ ץ˄ʣʣʘʙ-ץʫʚʚʘʪʣʘʰʣʘʨʠ, ʩʘʤʠʤʠʡ ʤʫʥʩʘʙʘʪʜʘ ʙ˄ʣʠʰʣʘʨʠ, 
ʨʫ״ʠʡ ʙʠʨʣʠʢʢʘ ʵʨʠʰʠʰʣʘʨʠ ʢʘʙʠʣʘʨ ʙʠʣʘʥ ʪʘʚʩʠʬʣʘʥʘʜʠ 

ɿʘʤʦʥʘʚʠʡ ʪʘʲʣʠʤ, ʰʫ ʞʫʤʣʘʜʘʥ, ʫʥʠʥʛ ʪʦʙʦʨʘ ʦʤʤʘʣʘʰʠʙ ʙʦʨʘʸʪʛʘʥ ʰʘʢʣʠ-ʠʥʪʝʨʬʘʦʣ ˄ץʠʪʠʰʜʘ 
ʵʩʘ ʰʘʭʩʣʘʨ ˄ʨʪʘʩʠʜʘʛʠ ʩʫ״ʙʘʪ ץʫʡʜʘʛʠ ʰʘʭʩʣʘʨ ˄ʨʪʘʩʠʜʘ ʪʘʰʢʠʣ ʵʪʘʜʠ: 

 

 
ʊʘʲʣʠʤʜʘ ʤʝʪʦʜ, ʩʪʨʘʪʝʛʠʷ, ʪʝʭʥʦʣʦʛʠʷ, ʛʨʘʬʠʢ ʦʨʛʘʥʘʡʟʝʨʠ, ʪʨʝʥʠʥʛ ʢʘʙʠ  ʠʥʪʝʨʬʘʦʣ ʤʝʪʦʜʘʣʘʨ 

 ,ʘʨ ʙʠʨ ʠʥʪʝʨʬʘʦʣ ʤʝʪʦʜ ʪʘʲʣʠʤ ʪʘʨʙʠʷ ʩʠʬʘʪʠʥʠ ʷʭʰʠʣʘʰ, ʩʘʤʘʨʘʜʦʨʣʠʛʠʥʠ ʦʰʠʨʠʰ׳ .ʜʘץʣʣʘʥʠʣʤʦ˄ץ
 ʠ, ʰʫʥʠʥʛʜʝʢ ʞʘʤʦʘʣʘʨ ˄ʨʪʘʩʠʜʘ ˄ʟʘʨʦ״ʠʪʫʚʯʠ ʚʘ ʪʘʲʣʠʤ ʦʣʫʚʯʠʣʘʨ, ʪʘʣʘʙʘ ʚʘ ʪʘʣʘʙʘʣʘʨ ʛʫʨʫץ˄
 ʩʘʜ ʩʘʨʠ ʠʥʪʠʣʠʰ, ʰʘʭʩץʠʡ ʙʠʨʣʠʢʢʘ ʵʨʠʰʠʰ, ʷʛʦʥʘ ʤʘ״ʦʷʚʠʡ ʚʘ ʨʫס ,ʘʨʦʨ ʪʦʧʪʠʨʠʰץ ʘʤʢʦʨʣʠʢʥʠ״
ʩʠʬʘʪʠʜʘ ʥʘʤʦʸʥ ʙ˄ʣʠʰʠ ʫʯʫʥ ʟʘʨʫʨ ʰʘʨʪ-ʰʘʨʦʠʠ ״ʘʤʜʘ ʤʫ״ʠʪʥʠ ʷʨʘʪʠʰʜʘ ʢʘʪʪʘ ʠʤʢʦʥʠʷʪʣʘʨʛʘ ʵʛʘ. 

 
ʌʦʡʜʘʣʘʥʠʣʛʘʥ ʘʜʘʙʠʸʪʣʘʨ: 

1. ʈ˄ʟʠʝʚʘ ɼ., ʋʩʤʦʥʙʦʝʚʘ ʄ., ׳ʦʣʠץʦʚʘ ɿ. ʀʥʪʝʨʬʘʦʣ ʤʝʪʦʜʣʘʨ: ʤʦ״ʠʷʪʠ ʚʘ ץ˄ʣʣʘʥʠʣʠʰʠ. ʊ.: - 2014.  
114 ʙ. 

2. ʊʦʣʠʧʦʚ ʋ., ʋʩʤʦʥʙʦʝʚʘ ʄ. ʇʝʜʘʛʦʛʠʢ ʪʝʭʥʦʣʦʛʠʷʣʘʨʥʠʥʛ ʪʘʪʙʠץʠʡ ʘʩʦʩʣʘʨʠ. ʊ.:-2005. 260 ʙ.  
 

 
ʀʩʣʘʤ ɸʨʝʧʙʘʝʚ, ʆʪʘʙʝʢ ʉʘʤʘʥʜʘʨʦʚ, ׳ʘʤʜʘʤ ʊʫʨʩʫʥʙʦʝʚ 

(ʅʫʢʫʩ, ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ) 
 

OôZBEKĶSTONDA TARQALGAN BEGONA OôTLARGA QARSHĶ KURASH CHORALARĶ 
 

Bizga maôlumki Oôzbekiston territoriyasida begona oôtlarning 450 ga yaqin turi tarqalgan. Lekin eng koôp 
tarqalgan va ekinlar uchun nihoyatda xavfli boôlganlari 100-150 turdan oshmaydi. 

Qishloq ʭoôjaligi ekinlaridan yuqori hosil olishning muhim shartlaridan biri begona oôtlarga qarshi kurashni 
toôg`ri tashkil qilish va uni oôz vaqtida muvaffaqiyatli oôtkazishdan iborotdir. Begona oôtlar barcha qishloq xoôjaligi 
ekinlari hosildorligini keskin kamaytirib yuboradi, sifatini yomonlashtiradi, dala ishlarini bajarishni qiyinlashtiradi 
hamda ularga qarshi kurashda ortiqcha mehnat va qoôshimcha mablag` sarf qilishga toôg`ri keladi. Ekin 
maydonlarini ajriq, g`umay kabi begona oôt bosishi tufayli erga ishlov berish og`irlashadi, oqshoôra, ituzum, machin 
kabilarning g`oza maydonlarida oôsishi esa paxtani yigôib ï terib olishni qiyinlashtiradi. 

Begona oôtlarning mahalliy sharoitga tez moslashib olishi natijasida ularning er osti va er usti organlari tez 
rivojlanadi va natijada` ekinlar, masalan, g`oôza erga yotib qoladi, chanoqlari chiriydi va paxta tolasining sifati 
buzilad. 

Er kuchsizlanadi (begona oôtlar haydaladigan qatlamda baquvvat ildiz sistemasini hosil qilib, ekinlar uchun 
berilgan suvni va tuproqdagi oziq moddalarni tortib oladi); 

Har xil kasalliklar tarqaladi, chunki ular koôpincha zararkunanda va hasharotlarning yashash makoni boôlib 
hisoblanadi (paxtazorlarda oôsadigan boôztikanda, sutlamada, pechakda va yantoqda oôrgimchakkana; pechakda 

ʀʥʪʝʨʬʘʦʣ 

ʪʘʲʣʠʤ 

ʜʘʛʠ ʩʫ״ʙʘʪ 

ʠʰʪʠʨʦʢʯʠʣ

ʘʨʠ 

ʊʘʣʘʙʘ-ʪʘʣʘʙʘ ʞʫʬʪʣʠʢʜʘ 

ʊʘʣʘʙʘ-ʪʘʣʘʙʘ ʛʫʨʫ״ʠ (ʛʫʨʫ״ ʸʢʠ ʢʠʯʠʢ ʛʫʨʫ״ʜʘ ʠʰʣʘʰ) 

ʊʘʣʘʙʘ-ʪʘʣʘʙʘ ʞʘʤʦʘʩʠ (ʛʫʨʫ״ ʞʘʤʦʘʩʠʜʘ ʠʰʣʘʰ) 

ʊʘʣʘʙʘ ïʘʭʙʦʨʦʪ ʢʦʤʤʫʥʠʢʘʮʠʦʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨ 
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shira; boôztikan va pechakda beda tunlami, urug`xoôr, karadrina, poya tunlami va kuya rivojlanadi; lavlagi kanasi 
va oôtzor kapalagi oqshoôraga, olabutaga, oqqurayga, pechakka va yovvoyi gultojixoôrozga tuxum qoôyadi; lavlagi 
zararkunandasi ï uzuntumshuq qong`iz lattatikan va oqshoôra oôtlarida yashaydi; karamning koôpgina 
zararkunandalari yovvoyi turup, surepka, qurtana, va boshqalarda yashaydi); 

Profilaktika (oldini olish) choralari. 

Bular quyidagilar: 
a) karantin tadbirlarini amalga oshirish; 
b) almashlab ekishni toôg`ri tashkil qilish; 
v) qishloq xoôjaligi mashinalarining g`ildiraklari va erni haydaydigan qismlariga yopishib qolgan tuproq va 

hashaklarni tozalash; 
g) ekiladigan materialni begona oôtlar urugidan yaxshilab tozalash; 
d) goôngni toôg`ri saqlash va undan toôg`ri foydalanish; 
e) sug`orish suvlarini begona oôtlar urug`i va vegetativ organlaridan tozalash; 
j) ariq boôyidagi, yoôl va dalalar chetidagi hamda foydalanilmaydigan joylardagi begona oôtlarni 

gullamasidan oldin oôrib olish va ularga gerbitsidlar purkash; 
z) urug`lagan begona oôtlarni chorva mollariga edirmaslik; 
i) begona oôtlar gullamasligi va urug`lamasligi uchun dalalarga muttasil ishlov berish, oôtoq qilish va 

hakozalar. 
Yoôq qilish choralari. 

Quyidagi agrotexnika tadbirlari yoôq qilish choralariga kiradi: 
a) ekindan boôshashi bilanoq erlarni yuza haydash; 
b) chuqur kuzgi shudgor qilish; 
v) ekinlarni parvarish qilish; 
g) erga ekin ekishdan oldin va ekib boôlgandan keyin mexanizatsiya yordamida doim ishlov berish. 
Bu tadbirlarning hammasi ekinlarning normal oôsishi va rivojlanishini ta`minlaydi hamda begona oôtlarni 

yoôqotishga yordam beradi. Buning uchun eng avvalo butun maydondagi madaniy ekin urug`ini oôz vaqtida bir 
tekis va sog`lom undirib olish, soôngra ularni, ayniqsa maysalar koôrina boshlagan va oôsa boshlagan davrida 
parvarishni kuchaytirish zarur. 

Ximiyaviy choralar. Ekinlar orasida oôsadigan begona oôtlarga qarshi, shu bilan birga erni ularning ildiz 

qoldiqlaridan tozalash uchun agrotexnika va boshqa chora-tadbirlar bilan bir qatorda ximiyaviy kurash usuli, ya`ni 
ekinlarga turli ximiyaviy moddalar ï gerbitsidlar purkash ham muhim rol` oôynaydi. Ba`zi mutaxassislarning 
fikricha, begona oôtlarga qarshi kurashda ximiyaviy vositalarni qoôllash qoôlda oôtoq qilishning oôrnini bosadi va 
mehnat sarfini (deyarli 10-40 marta), moddiy zararlarni (2-3 marta) kamaytirishga imkon beradi, qishloq xoôjaligi 
ekinlari hosildorligini oshirishni ta`minlaydi. 

Gerbitsidlar ximiyaviy tarkibiga koôra anorganik va organik boôladi. Anorganik gerbitsidlarga: sul`fat kislota, 
natriy xlorat, kaliy tsianat, kal`tsiy tsianamid, natriy arsenat va boshqalar kiradi. Organik gerbitsidlarga: kerosin: 
mochevina hosilalari, 2-metil, 4-xlorfenoksisirka kislota, ammoniy dinitrofenolyat (DNF) va boshqalar kiradi. 

Gerbitsidlar oôsimliklarga ta`sir etish xarakteriga koôra, tekkan joyidagi hamma oôsimliklarni nobud 
qiladigan yalpi ta`sir etuvchi va oôsimliklarning bir turiga ta`sir etib, boshqalari uchun zararsiz boôlgan tanlab ta`sir 
etuvchi ikki turga boôlinadi. Ammo bu shartli ravishda boôlishdir. 

Koôrsatilgan har bir gruh: kontakt (sirtiga) ta`sir etuvchi va sistemali (ichiga) ta`sir etuvchi deb 
nomlanuvchi kenja gruhlarga boôlinadi. Kontakt ta`sir etuvchi gerbitsidlarga bevosita tekkan joyini (barg yoki 
poyani) sirtidan ta`sir eitb zaralantiruvchi moddalar kiradi. Ķkkinchi kenja gruhga esa oôsimlikning barcha toôqima 
va hujayralari ichiga singib kiruvchi va soôngra uni halokatga olib keluvchi gerbitsidlar kiradi. 

Yalpi ta`sir etuvchi gerbitsidlar oôzlashtirilmagan erlarda, yoôl yoqalarida, ariq va sug`orish inshootlari 
boôyida, iflos joylarda oôsadigan begona oôtlarni yoôqotish uchun ishlatiladi.  
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ʉɽʂʎɯʗ: ɻɽʆɻʈɸʌɯʗ ʊɸ ɻɽʆʃʆɻɯʗ 
 

ɸʥʘʩʪʘʩʽʷ ɼʤʠʪʨʝʥʢʦ 
                                                      (ʆʜʝʩʘ, ʋʢʨʘʾʥʘ) 

 
ɺʀʂʆʈʀʉʊɸʅʅʗ ʉʇʃɸʁʅ-ɯʅʊɽʈʇʆʃʗʎɯɰ ɼʃʗ ʇʈʆʉʊʆʈʆɺʆɻʆ ɸʅɸʃɯɿʋ ɯʅʊɽʅʉʀɺʅʆʉʊɯ  

ʅʀɿʔʂʀʍ ʉʊʈʋʄɽʅɯɺ 
 

ɺʠʤʦʛʠ ʜʦ ʙʝʟʧʝʢʠ ʛʦʩʧʦʜʘʨʩʴʢʦʾ, ʘʚʽʘʢʦʩʤʽʯʥʦʾ ʪʘ ʽʥʰʠʭ ʩʬʝʨ ʘʥʪʨʦʧʦʛʝʥʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ 
ʥʠʞʥʴʦʤʫ ʜʚʦʢʽʣʦʤʝʪʨʦʚʦʤʫ ʰʘʨʽ ʘʪʤʦʩʬʝʨʠ, ʥʝʦʙʭʽʜʥʽʩʪʴ ʤʦʥʽʪʦʨʠʥʛʫ ʨʽʚʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʽ 
ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʭʠʩʪʫ ʥʘʩʝʣʝʥʥʷ ʫ ʚʠʧʘʜʢʘʭ ʪʝʭʥʦʛʝʥʥʠʭ ʽ ʧʨʠʨʦʜʥʠʭ ʢʘʪʘʩʪʨʦʬ, ʟʚôʷʟʦʢ ʩʪʨʫʤʠʥʥʦʾ ʪʝʯʽʾ 
ʥʠʞʥʽʭ ʨʽʚʥʽʚ (ʉʊʅʈ) ʟ ʥʝʙʝʟʧʝʯʥʠʤʠ ʪʘ ʩʪʠʭʽʡʥʠʤʠ ʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʠʤʠ ʷʚʠʱʘʤʠ ʨʦʙʣʷʪʴ ʧʨʦʙʣʝʤʫ 
ʜʝʪʘʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ ʨʝʞʠʤʫ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʚʽʪʨʦʚʠʭ ʘʥʦʤʘʣʽʡ ʧʝʨʰʦʯʝʨʛʦʚʦʶ. 

ʆʩʢʽʣʴʢʠ ʩʪʨʫʤʠʥʥʽ ʪʝʯʽʾ ʥʠʞʥʽʭ ʨʽʚʥʽʚ ʫʪʚʦʨʶʶʪʴʩʷ ʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʘʝʨʦʩʠʥʦʧʪʠʯʥʠʭ ʫʤʦʚʘʭ, ʪʦ 
ʚʩʝʙʽʯʥʠʡ ʘʥʘʣʽʟ ʬʽʟʠʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʚʠʥʠʢʥʝʥʥʷ ʥʠʟʴʢʠʭ ʩʪʨʫʤʝʥʽʚ ʪʘ ʷʚʠʱ ʨʽʟʥʠʭ ʤʘʩʰʪʘʙʽʚ, ʱʦ 
ʧʝʨʝʜʫʶʪʴ ʽ ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʉʊʅʈ, ʻ ʦʜʥʠʤ ʟ ʚʘʞʣʠʚʠʭ ʝʪʘʧʽʚ ʥʘ ʰʣʷʭʫ ʜʦ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʽ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 
ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ ʾʭ ʜʽʘʛʥʦʟʫ ʽ ʧʨʦʛʥʦʟʫ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʠʚʯʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʥʠʟʴʢʠʭ ʩʪʨʫʤʝʥʽʚ ʥʘʜ ʋʢʨʘʾʥʦʶ ʫ ʪʝʧʣʝ 
ʧʽʚʨʽʯʯʷ. 

ʗʢ ʟʚʽʩʥʦ, ʩʪʨʫʤʠʥʥʽ ʧʦʩʠʣʝʥʥʷ ʚʽʪʨʫ ʚ ʥʠʞʥʽʭ ʰʘʨʘʭ ʘʪʤʦʩʬʝʨʠ ʧʦʰʠʨʝʥʽ ʧʨʘʢʪʠʯʥʦ ʧʦʚʩʶʜʠ ʽ 
ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʚʽʜʥʦʩʥʦ ʨʽʜʢʦ - ʚʽʜ 2 ʜʦ 15% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʨʘʜʽʦʟʦʥʜʫʚʘʥʴ ʧʨʦʪʷʛʦʤ ʨʦʢʫ [1, 2, 3].  
ʗʢ ʧʨʘʚʠʣʦ, ʉʊʅʈ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚʧʨʦʜʦʚʞ 1-2 ʩʪʨʦʢʽʚ ʟʦʥʜʫʚʘʥʥʷ, ʽ ʣʠʰʝ ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ - 24 ʛʦʜ ʽ 
ʙʽʣʴʰʝ. ʏʘʩ ʽʩʥʫʚʘʥʥʷ ʉʊʅʈ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʠʧʦʤ ʽ ʪʨʠʚʘʣʽʩʪʶ ʥʘʷʚʥʦʾ ʩʠʥʦʧʪʠʯʥʦʾ ʩʠʪʫʘʮʽʾ. ʊʘʢ, ʨʝʢʦʨʜʥʘ 
ʪʨʠʚʘʣʽʩʪʴ ʮʴʦʛʦ ʷʚʠʱʘ - ʙʽʣʴʰʝ 4 ʜʽʙ  (102 ʛʦʜ) ʟʘʬʽʢʩʦʚʘʥʘ ʥʘʜ ʉʽʤʬʝʨʦʧʦʣʝʤ ʫ 1979 ʨ. ʚ ʫʤʦʚʘʭ 
ʩʪʘʮʽʦʥʘʨʥʦʛʦ ʘʥʪʠʮʠʢʣʦʥʫ, ʱʦ ʟʙʝʨʽʛʘʚʩʷ ʧʨʦʪʷʛʦʤ ʮʴʦʛʦ ʧʝʨʽʦʜʫ [4, 5]. 

ɺ ʭʦʜʽ ʚʠʢʦʥʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʽ ʜʘʥʽ ʨʘʜʽʦʟʦʥʜʫʚʘʥʥʷ ʚʦʩʴʤʠ ʩʪʘʥʮʽʡ ʋʢʨʘʾʥʠ: ʂʠʾʚ, 
ʆʜʝʩʘ, ʍʘʨʢʽʚ, ʉʠʤʬʝʨʦʧʦʣʴ, ʐʝʧʝʪʽʚʢʘ, ʃʴʚʽʚ, ʏʝʨʥʽʚʮʽ, ʋʞʛʦʨʦʜ ʟʘ ʩʪʨʦʢ 00 UTC ʫ ʧʝʨʽʦʜ 2001- 2005 ʨʨ. 

ʈʦʟʛʣʷʥʝʤʦ ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʥʦʚʣʶʚʘʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʩʪʨʫʢʪʫʨʫ ʧʦʣʽʚ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʉʊʅʈ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʦʜʥʦʛʦ ʟ ʥʘʡʙʽʣʴʰ ʩʫʯʘʩʥʠʭ ʽ ʧʦʰʠʨʝʥʠʭ ʤʝʪʦʜʽʚ - ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʣʘʡʥ-ʽʥʪʝʨʧʦʣʷʮʽʾ. ɺ 
ʟʘʜʘʯʘʭ ʽʥʪʝʨʧʦʣʷʮʽʾ, ʽʥʪʝʨʧʦʣʷʮʽʷ ʩʧʣʘʡʥʦʤ ʢʨʘʱʘ, ʥʽʞ ʽʥʪʝʨʧʦʣʷʮʽʷ ʤʥʦʛʦʯʣʝʥʦʤ, ʦʩʢʽʣʴʢʠ ʜʘʻ ʩʭʦʞʽ 
ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʽʪʴ ʧʨʠ ʤʝʥʰʠʭ ʩʪʝʧʝʥʷʭ ʧʦʣʽʥʦʤʽʚ. 

ʉʧʣʘʡʥ (spiline) ʥʘʟʠʚʘʣʠ ʛʥʫʯʢʫ ʤʝʪʘʣʝʚʫ ʣʽʥʽʡʢʫ - ʫʥʽʚʝʨʩʘʣʴʥʝ ʣʝʢʘʣʦ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 
ʢʨʝʩʣʷʨʽ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʛʣʘʜʢʦ ʟ'ʻʜʥʘʪʠ ʦʢʨʝʤʽ ʪʦʯʢʠ ʥʘ ʢʨʝʩʣʝʥʥʽ [6]. ʊʦʙʪʦ ʜʣʷ ʛʨʘʬʽʯʥʦʛʦ ʚʠʢʦʥʘʥʥʷ 
ʽʥʪʝʨʧʦʣʷʮʽʾ. ɹʽʣʴʰʝ ʪʦʛʦ, ʢʨʠʚʘ, ʱʦ ʦʧʠʩʫʻ ʜʝʬʦʨʤʘʮʽʶ ʛʥʫʯʢʦʾ ʣʽʥʽʡʢʠ ʟʘʬʽʢʩʦʚʘʥʦʾ ʚ ʦʢʨʝʤʠʭ ʪʦʯʢʘʭ ʻ 
ʩʧʣʘʡʥʦʤ. ʆʪʞʝ, ʤʠ ʤʘʻʤʦ ʬʽʟʠʯʥʫ ʤʦʜʝʣʴ ʩʧʣʘʡʥ-ʬʫʥʢʮʽʾ (ʘʙʦ ʥʘʚʧʘʢʠ ʩʧʣʘʡʥ-ʬʫʥʢʮʽʷ ʻ ʤʘʪʝʤʘʪʠʯʥʦʶ 
ʤʦʜʝʣʣʶ ʛʥʫʯʢʦʾ ʣʽʥʽʡʢʠ). ɯʥʪʫʾʪʠʚʥʠʡ ʧʽʜʭʽʜ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʫʩʦʯʥʠʭ ʬʫʥʢʮʽʡ ʚ ʟʘʜʘʯʘʭ ʘʧʨʦʢʩʠʤʘʮʽʾ 
ʟʫʩʪʨʽʯʘʚʩʷ ʚ ʤʘʪʝʤʘʪʠʮʽ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ. ɸʣʝ, ʷʢ ʟʘʟʥʘʯʘʻ ʂʦʨʥʝʡʯʫʢ ʅ.ʇ., ʚʪʦʨʛʥʝʥʥʷ ʩʧʣʘʡʥʽʚ ʚ 
ʪʝʦʨʽʶ ʥʘʙʣʠʞʝʥʥʷ ʚʽʜʙʫʣʦʩʷ ʯʝʨʝʟ ʟʘʜʘʯʽ ʽʥʪʝʨʧʦʣʷʮʽʾ, ʟʘʚʜʷʢʠ ʾʭʥʽʤ ʭʦʨʦʰʠʤ ʦʙʯʠʩʣʶʚʘʣʴʥʠʤ ʪʘ 
ʘʧʨʦʢʩʠʤʘʪʠʚʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ. 

ʉʧʣʘʡʥʘʤʠ ʥʘʟʠʚʘʶʪʴ ʬʫʥʢʮʽʾ, "ʩʢʣʝʻʥʽ" ʟ "ʰʤʘʪʢʽʚ" ʤʥʦʛʦʯʣʝʥʽʚ. ʊʦʯʥʽʰʝ, ʬʫʥʢʮʽʷ s (t), ʟʘʜʘʥʘ ʽ 
ʥʝʧʝʨʝʨʚʥʘ ʥʘ ʚʽʜʨʽʟʢʫ [a, b], ʥʘʟʠʚʘʻʪʴʩʷ ʧʦʣʽʥʦʤʽʘʣʴʥʠʤ ʩʧʣʘʡʥʦʤ (ʘʙʦ ʧʨʦʩʪʦ ʩʧʣʘʡʥʦʤ) ʧʦʨʷʜʢʫ  
m (m = 1, 2, é) ʟ ʚʫʟʣʘʤʠ ti (i = 1, é, n; a < t1 < t2< é < tn < b), ʷʢʱʦ ʥʘ ʢʦʞʥʦʤʫ ʟ ʧʨʦʤʽʞʢʽʚ: 

 
                        [a, t1], [ti, ti+1], i = 1, 2, é, n ï 1, [tn, b]                                (1) 
 
S (t) ʻ ʘʣʛʝʙʨʘʾʯʥʠʡ ʤʥʦʛʦʯʣʝʥ ʩʪʫʧʝʥʷ, ʥʝ ʧʝʨʝʚʝʨʰʫʻ m, ʘ ʚ ʢʦʞʥʽʡ ʟ ʪʦʯʦʢ tI ʜʝʷʢʘ  

ʧʦʭʽʜʥʘ s (n) (t) (1 ¢ n ¢ m) ʤʦʞʝ ʤʘʪʠ ʨʦʟʨʠʚ.  
ʊʘʢʠʤ ʯʠʥʦʤ, ʦʩʥʦʚʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩʧʣʘʡʥʘ ʻ ʥʘʡʙʽʣʴʰʠʡ ʧʦʨʷʜʦʢ m ʤʥʦʛʦʯʣʝʥʽʚ, ʟ ʷʢʠʭ 

ʚʽʥ ʩʢʣʝʻʥʠʡ, ʢʽʣʴʢʽʩʪʴ ʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʫʟʣʽʚ, ʘ ʪʘʢʦʞ ʛʣʘʜʢʽʩʪʴ ʩʢʣʝʡʢʠ ʚ ʢʦʞʥʦʤʫ ʚʫʟʣʽ. ɼʣʷ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʮʽʻʾ ʛʣʘʜʢʦʩʪʽ ʢʦʨʠʩʪʫʶʪʴʩʷ ʧʦʥʷʪʪʷʤ ʜʝʬʝʢʪʫ ʩʧʣʘʡʥʘ. 

ɼʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʧʦʣʽʚ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʠʟʴʢʠʭ ʩʪʨʫʤʝʥʽʚ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʢʫʙʽʯʥʘ ʩʧʣʘʡʥ-ʽʥʪʝʨʧʦʣʷʮʽʷ 
(m = 3), ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʦʚʝʩʪʠ ʢʨʠʚʫ ʯʝʨʝʟ ʥʘʙʽʨ ʪʦʯʦʢ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʧʝʨʰʽ ʽ ʜʨʫʛʽ ʧʦʭʽʜʥʽ ʢʨʠʚʦʾ 
ʙʝʟʧʝʨʝʨʚʥʽ ʚ ʢʦʞʥʽʡ ʪʦʯʮʽ. ʎʷ ʢʨʠʚʘ ʫʪʚʦʨʶʻʪʴʩʷ ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ ʨʷʜʫ ʢʫʙʽʯʥʠʭ ʧʦʣʽʥʦʤʽʚ, ʱʦ 
ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ ʥʘʙʦʨʠ ʟ ʪʨʴʦʭ ʩʫʤʽʞʥʠʭ ʪʦʯʦʢ. ʂʫʙʽʯʥʽ ʧʦʣʽʥʦʤʠ ʧʦʪʽʤ ʩʪʠʢʫʶʪʴʩʷ ʦʜʠʥ ʟ ʦʜʥʠʤ, ʱʦʙ 
ʫʪʚʦʨʠʪʠ ʢʨʠʚʫ. 

ʄʝʪʦʜʦʤ ʩʧʣʘʡʥ-ʽʥʪʝʨʧʦʣʷʮʽʾ ʚʽʜʥʦʚʣʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʢʝʪʫ Surfer Mapping System 9, ʟ 
ʘʚʪʦʤʘʪʠʯʥʠʤ ʚʠʙʦʨʦʤ ʢʨʦʢʫ ʩʧʣʘʡʥʘ, ʦʩʝʨʝʜʥʝʥʽ ʟʘ 5 ʨʦʢʽʚ ʧʦʣʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʉʊʅʈ ʥʘʜ ʋʢʨʘʾʥʦʶ ʟʘ 
ʨʦʟʨʘʭʫʥʢʘʤʠ ʥʘʜ 8-ʤʘ ʩʪʘʥʮʽʷʤʠ ʋʢʨʘʾʥʽ (ʂʠʾʚ, ʃʴʚʽʚ, ʋʞʛʦʨʦʜ, ʏʝʨʥʽʚʮʽ, ʆʜʝʩʘ, ʉʽʤʬʝʨʦʧʦʣʴ, ʐʝʧʝʪʽʚʢʘ, 
ʍʘʨʢʽʚ). 

ʗʢ ʚʠʜʥʦ ʟ ʨʠʩ. 1. ʘ, ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʽ ʩʪʨʫʤʝʥʽ ʫ ʧʝʨʽʦʜ 2001-2005 ʨʨ. ʬʦʨʤʫʚʘʣʠʩʷ ʥʘʜ ʧʽʚʥʽʯʥʦ-
ʟʘʭʽʜʥʠʤʠ ʨʘʡʦʥʘʤʠ ʋʢʨʘʾʥʠ ʟʘ ʨʘʭʫʥʦʢ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʜ ʩʪ. ʃʴʚʽʚ ʽ ʐʝʧʝʪʽʚʢʘ, ʜʝ ʩʝʨʝʜʥʻ 
ʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʥʘ ʦʩʽ ʉʊʅʈ ʩʪʘʥʦʚʠʣʦ 19 ʤĀʩ

-1
. ʎʝʡ ʧʘʨʘʤʝʪʨ ʧʨʠʡʤʘʚ ʪʘʢʽ ʞ ʚʠʩʦʢʽ ʟʥʘʯʝʥʥʷ 

ʥʘʜ ʉʽʤʬʝʨʦʧʦʣʝʤ, ʪʦʤʫ ʚ ʦʩʝʨʝʜʥʝʥʦʤʫ ʟʘ 5 ʨʦʢʽʚ ʧʦʣʽ ʯʽʪʢʦ ʧʨʦʩʣʽʜʞʫʻʪʴʩʷ ʩʤʫʛʘ ʚʽʜʥʦʩʥʦ ʽʥʪʝʥʩʠʚʥʠʭ 
ʥʠʟʴʢʠʭ ʩʪʨʫʤʝʥʽʚ, ʷʢʘ ʦʨʽʻʥʪʦʚʘʥʘ ʟ ʨʘʡʦʥʫ ɺʦʣʠʥʽ ʥʘ ʮʝʥʪʨ ʧʽʚʜʥʷ ʋʢʨʘʾʥʠ. ɿʦʥʠ ʟ ʤʝʥʰ ʽʥʪʝʥʩʠʚʥʠʤʠ 

http://uk.wikipedia.org/wiki/%D0%86%D0%BD%D1%82%D0%B5%D1%80%D0%BF%D0%BE%D0%BB%D1%8F%D1%86%D1%96%D1%8F_%28%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0%29
http://uk.wikipedia.org/wiki/%D0%A1%D1%82%D0%B5%D0%BF%D1%96%D0%BD%D1%8C
http://pages.cs.wisc.edu/~deboor/draftspline.html
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ʉʊʅʈ ʚʠʷʚʠʣʠʩʷ ʥʘ ʧ̔ʚʥ̔ʯʥʦʤʫ ʩʭʦʜʽ ʪʘ ʧʽʚʜʝʥʥʦʤʫ ʟʘʭʦʜʽ. ʋʪʚʦʨʝʥʥʷ ʥʘʡʩʣʘʙʢʽʰʠʭ ʩʪʨʫʤʝʥʽʚ ʭʘʨʘʢʪʝʨʥʦ 
ʜʣʷ ɿʘʢʘʨʧʘʪʪʷ, ʘʣʝ ʮʝʡ ʚʠʩʥʦʚʦʢ ʤʦʞʥʘ ʨʦʙʠʪʠ ʣʠʰʝ ʤʘʶʯʠ ʥʘ ʫʚʘʟʽ ʥʝʚʠʩʦʢʫ ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʜʘʥʠʤʠ 
ʨʘʜʽʦʟʦʥʜʫʚʘʥʥʷ ʩʪ. ʋʞʛʦʨʦʜ [7].  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʧʘʨʘʪʫ ʩʧʣʘʡʥ-ʽʥʪʝʨʧʦʣʷʮʽʾ ʦʪʨʠʤʘʥʝ ʧʦʣʝ ʨʦʟʧʦʜʽʣʫ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ 
ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʥʘ ʦʩʽ (ʨʠʩ. 1. ʙ), ʱʦ ʥʝ ʚʠʷʚʠʣʦ ʟʥʘʯʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʚʽʜ ʚʠʭʽʜʥʦʛʦ ʚʘʨʽʘʥʪʫ, ʘʣʝ ʦʙʣʘʩʪʴ 
ʫʪʚʦʨʝʥʥʷ ʚʽʜʥʦʩʥʦ ʽʥʪʝʥʩʠʚʥʠʭ ʉʊʅʈ ʧʦʰʠʨʠʣʘʩʷ ʜʘʣʽ ʥʘ ʧʽʚʜʝʥʥʠʡ ʩʭʽʜ.  

 
ʘ) 

 
 

ʙ)  

 
 
ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʙʫʜʦʚʘ ʧʦʣ ̫ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʉʊʅʈ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʮʝʜʫʨʠ ʩʧʣʘʡʥ-ʽʥʪʝʨʧʦʣʷʮʽʾ ʻ 

ʜʦʮʽʣʴʥʦʶ, ʪʦʤʫ ʱʦ ʜʦʧʦʤʦʛʘʻ ʚʠʷʚʣʷʪʠ ʾʭ ʛʝʦʛʨʘʬʽʯʥʠʡ ʨʦʟʧʦʜʽʣ ʪʘ ʜʦʣʘʻ ʙʨʘʢ ʚʠʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 
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ʢʘʥʜʠʜʘʪ ʛʝʦʛʨʘʬʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ ɯʚʫʩ ɻʘʣʠʥʘ ʇʝʪʨʽʚʥʘ,  
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ʖʣʽʷ ʄʠʪʯʠʢ 
(ʃʫʮʴʢ, ʋʢʨʘʾʥʘ) 

 
ɼʅɯʇʈʆɺʉʔʂɯ ɺʆɼʆʉʍʆɺʀʑɸ: ʉʋʏɸʉʅʀʁ ʉʊɸʅ ʊɸ ɽʂʆʃʆɻɯʏʅɯ ʇʈʆɹʃɽʄʀ 

 
ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ɼʥʧ̔ʨʦ ï ʥʘʡʙʽʣʴʰʘ ʨʽʯʢʘ ʋʢʨʘʾʥʠ ʽ ʪʨʝʪʷ ʟʘ ʚʝʣʠʯʠʥʦʶ (ʧʽʩʣʷ ɺʦʣʛʠ ʽ ɼʫʥʘʶ) 

ʨʽʯʢʘ ɭʚʨʦʧʠ ï ʟʘʙʝʟʧʝʯʫʻ ʜʦ 75 % (ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʪʚʦʨʝʥʠʭ ʚʦʜʦʩʭʦʚʠʱ) ʧʦʪʨʝʙʠ ʜʝʨʞʘʚʠ ʚ ʧʨʽʩʥʽʡ ʚʦʜʽ. 
ɼʦ ʩʪʚʦʨʝʥʥʷ ʢʘʩʢʘʜʫ ʚʦʜʦʩʭʦʚʠʱ ʨʽʚʥʝʚʠʡ ʨʝʞʠʤ ɼʥʽʧʨʘ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʷʩʢʨʘʚʦ ʚʠʨʘʞʝʥʦʶ 

ʚʠʩʦʢʦʶ ʚʝʩʥʷʥʦʶ ʧʦʚʽʥʥʶ, ʥʠʟʴʢʠʤ ʩʪʦʷʥʥʷʤ ʨʽʚʥʷ ʚ ʣʽʪʥʶ ʽ ʟʠʤʦʚʫ ʤʝʞʝʥʽ ʪʘ ʥʝʚʠʩʦʢʠʤʠ ʦʩʽʥʥʽʤʠ 
ʧʘʚʦʜʢʘʤʠ. ʈʽʯʥʘ ʘʤʧʣʽʪʫʜʘ ʢʦʣʠʚʘʥʴ ʨʽʚʥʷ ʚʦʜʠ ʥʘ ʩʝʨʝʜʥʴʦʤʫ ʽ ʥʠʞʥʴʦʤʫ ɼʥʽʧʨʽ ʜʦʩʷʛʘʣʘ    6 ʤ.  

ʂʘʩʢʘʜ ʚʦʜʦʩʭʦʚʠʱ ʢʦʨʽʥʥʠʤ ʯʠʥʦʤ ʟʤʽʥʠʚ ʨʽʚʥʝʚʠʡ ʨʝʞʠʤ ʨʽʯʢʠ. ɺʦʜʦʩʭʦʚʠʱʘ ʟʥʠʞʫʶʪʴ ʧʽʢ 
ʚʝʩʥʷʥʦʾ ʧʦʚʝʥʽ, ʘ ʚ ʨʝʰʪʫ ʯʘʩʪʠʥʠ ʨʦʢʫ ʚ ʥʠʞʥʽʭ ʙ'ʻʬʘʭ ʛʨʝʙʝʣʴ ʩʝʨʝʜʥʽ ʨʽʚʥʽ ʟʤʽʥʶʶʪʴʩʷ ʥʝʟʥʘʯʥʠʤ 
ʯʠʥʦʤ. ɹʽʣʴʰʫ ʯʘʩʪʠʥʫ ʨʦʢʫ ʛʽʜʨʦʝʣʝʢʪʨʦʩʪʘʥʮʽʾ ʧʨʘʮʶʶʪʴ ʥʘ ʧʦʢʨʠʪʪʷ ʧʽʢʽʚ ʥʘʚʘʥʪʘʞʝʥʥʷ ʝʥʝʨʛʦʩʠʩʪʝʤʠ, 
ʟʜʽʡʩʥʶʶʯʠ ʜʦʙʦʚʝ ʽ ʪʠʞʥʝʚʝ ʨʝʛʫʣʶʚʘʥʥʷ ʩʪʦʢʫ. ʈʽʚʥʝʚʠʡ ʨʝʞʠʤ ɼʥʽʧʨʘ ʥʘʙʫʚ ʦʟʝʨʥʠʭ ʨʠʩ. ʊʦʤʫ ʪʝʤʘ 
ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʩʴʦʛʦʜʥʽ ʻ ʘʢʪʫʘʣʴʥʦʶ ʽ ʧʦʪʨʝʙʫʻ ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʦʮʽʥʢʘ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʪʘ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ, ʚʠʟʥʘʯʝʥʥʷ ʤʦʞʣʠʚʠʭ 
ʰʣʷʭʽʚ ʚʠʨʽʰʝʥʥʷ ʽʩʥʫʶʯʠʭ ʧʨʦʙʣʝʤ. 

ʇʦʯʠʥʘʶʯʠ ʟ 1919 ʨʦʢʫ ʧʨʦʚʦʜʷʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷ ɼʥʽʧʨʦʚʩʴʢʠʭ ʚʦʜʦʩʭʦʚʠʱ. ʆʩʥʦʚʥʠʤʠ 
ʜʦʩʣʽʜʞʝʥʥʷʤʠ ɼʥʽʧʨʦʚʩʴʢʠʭ ʚʦʜʦʩʭʦʚʠʱ ʟʘʡʤʘʻʪʴʩʷ ɼʥʽʧʨʦʚʩʴʢʘ ʙʽʦʣʦʛʽʯʥʘ ʩʪʘʥʮʽʷ. ɼʦʩʣʽʜʞʝʥʥʷ 
ʧʨʦʚʦʜʠʣʠ ʪʘʢʽ ʚʯʝʥʽ: ʗ.ɺ. ʈʦʣʣ, ʖ.ʄ. ʄʘʨʢʦʚʩʴʢʠʡ, ɺ.ʄ. ʊʦʚʙʽʥ, ʃ.ʇ. ɹʨʘʛʽʥʩʴʢʠʡ. ʆ.ɺ. ʊʦʧʘʯʝʚʩʴʢʠʡ 
ʚʠʚʯʘʚ ʧʨʦʮʝʩʠ ʙʽʦʣʦʛʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʦʡʤ ʽ ʟʜʽʡʩʥʶʚʘʚ ʧʦʰʫʢʠ ʟʘʩʦʙʽʚ ʫʧʨʘʚʣʽʥʥʷ ʮʠʤʠ 
ʧʨʦʮʝʩʘʤʠ. ʄ.ɯ. ʂʫʟʴʤʝʥʢʦ ʫ ʧʦʩʪ-ʯʦʨʥʦʙʠʣʴʩʴʢʠʡ ʧʝʨʽʦʜ ʧʨʦʚʦʜʠʚ ʙʘʛʘʪʦʨʽʯʥʽ ʨʘʜʽʦʝʢʦʣʦʛʽʯʥʽ 
ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ ʨʦʟʧʦʜʽʣʫ, ʤʽʛʨʘʮʽʾ ʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʨʘʜʽʦʥʫʢʣʽʜʽʚ [3]. ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ 
ʜʦʩʣʽʜʞʝʥʥʷʤ ʧʨʦʙʣʝʤ ɼʥʽʧʨʦʚʩʴʢʠʭ ʚʦʜʦʩʭʦʚʠʱ ʟʘʡʤʘʻʪʴʩʷ ɯʥʩʪʠʪʫʪ ʛʽʜʨʦʙʽʦʣʦʛʽʾ ʪʘ ɼʝʨʞʘʚʥʘ 
ʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʘ ʩʣʫʞʙʘ ʋʢʨʘʾʥʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʷʪʴʩʷ ʚ ʪʘʢʠʭ ʥʘʧʨʷʤʢʘʭ: 

¶ ʚʠʚʯʝʥʥʷ ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʫʤʦʚʘʭ ʟʘʨʝʛʫʣʶʚʘʥʥʷ ʩʪʦʢʫ ɼʥʽʧʨʘ ʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ 
ʬʦʨʤʫʚʘʥʥʷ ʙʽʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʫ ʚʦʜʦʩʭʦʚʠʱ; 

¶ ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʪʝʭʥʽʢʦ-ʙʽʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʨʝʞʠʤʫ ʝʢʩʧʣʫʘʪʘʮʽʾ 
ʚʦʜʦʡʤʠʱ ʛʽʜʨʦʝʣʝʢʪʨʦʩʪʘʥʮʽʡ; 

¶ ʨʦʟʨʦʙʣʝʥʦ ʦʩʥʦʚʠ ʥʘʫʢʦʚʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʛʽʜʨʦʭʽʤʽʯʥʦʛʦ ʨʝʞʠʤʫ ʚʦʜʦʡʤʠʱ; 

¶ ʨʦʟʨʦʙʣʝʥʦ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʫ ʙʘʟʫ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʨʦʟʯʠʥʝʥʠʭ 
ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʩʧʽʚʽʩʥʫʶʯʠʭ ʬʦʨʤ ʤʝʪʘʣʽʚ ʫ ʚʦʜʦʡʤʘʭ ʨʽʟʥʦʛʦ ʪʠʧʫ; 

¶ ʚʠʚʯʝʥʥʷ ʧʨʦʮʝʩʽʚ ʙʽʦʣʦʛʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʦʡʤ ʽ ʧʦʰʫʢʠ ʟʘʩʦʙʽʚ ʫʧʨʘʚʣʽʥʥʷ ʮʠʤʠ 
ʧʨʦʮʝʩʘʤʠ; 

¶ ʧʨʦʚʝʜʝʥʽ ʙʘʛʘʪʦʨʽʯʥʽ ʨʘʜʽʦʝʢʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ ʨʦʟʧʦʜʽʣʫ, ʤʽʛʨʘʮʽʾ ʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 
ʨʘʜʽʦʥʫʢʣʽʜʽʚ [3]. 

ɺ ʤʝʞʘʭ ʋʢʨʘʾʥʠ ʥʘ ɼʥʽʧʨʽ ʟ 1933 ʧʦ 1976 ʨʽʢ ʩʪʚʦʨʝʥʦ ʰʽʩʪʴ ʚʝʣʠʢʠʭ ʚʦʜʦʩʭʦʚʠʱ: ʂʠʾʚʩʴʢʝ, 
ʂʘʥʽʚʩʴʢʝ, ʂʨʝʤʝʥʯʫʮʴʢʝ, ɼʥʽʧʨʦʜʟʝʨʞʠʥʩʴʢʝ, ɿʘʧʦʨʽʟʴʢʝ, ʂʘʭʦʚʩʴʢʝ  ʽʟ ʧʣʦʱʘʤʠ ʚʦʜʥʦʾ ʧʦʚʝʨʭʥʽ ʚʽʜ 410 
ʜʦ 2250 ʢʤ

2
. ɻʦʣʦʚʥʠʤ ʚ ʢʘʩʢʘʜʽ ʽ ʥʘʡʙʽʣʴʰ ʧʽʚʥʽʯʥʠʤ ʻ ʂʠʾʚʩʴʢʝ ʚʦʜʦʩʭʦʚʠʱʝ [1]. 

ɹʫʜʽʚʥʠʮʪʚʦ ʚ ʙʘʩʝʡʥʽ ɼʥʽʧʨʘ ʢʘʩʢʘʜʫ ʚʦʜʦʩʭʦʚʠʱ ʽʟ ʟʘʛʘʣʴʥʦʶ ʧʣʦʱʝʶ ʜʟʝʨʢʘʣʘ 6974 ʢʤ
2
 

ʚʠ̫ʚʠʣʦʩʴ ʧʨʠʯʠʥʦʶ ʟʥʘʯʥʦʾ ʟʤʽʥʠ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʫ ʨʽʯʢʠ. ʋ ʚʦʜʦʩʭʦʚʠʱʘʭ ʨʽʟʢʦ ʟʥʠʟʠʣʘʩʷ ʰʚʠʜʢʽʩʪʴ 
ʪʝʯʽʾ ʚʦʜʠ ï ʚʽʜ ʧʝʨʝʚʘʞʘʶʯʠʭ ʫ ɼʥʽʧʨʽ ʰʚʠʜʢʦʩʪʝʡ ʪʝʯʽʾ 0,6-0,8 ʤ/ʩ ʜʦ 0,3-0,02 ʤ/ʩ ʫ ʚʦʜʦʩʭʦʚʠʱʘʭ, ʘ ʪʘʢʦʞ 
ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʫʨʙʫʣʝʥʪʥʦʛʦ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʚʦʜʠ. ʉʝʨʝʜʥʷ ʙʘʛʘʪʦʨʽʯʥʘ ʚʠʪʨʘʪʘ ʚʦʜʠ ʫ ʚʦʜʦʩʭʦʚʠʱʘʭ  
1482 ʤ

3
/ʩ. ʅʘʡʙʽʣʴʰʘ ʫ ʂʘʭʦʚʩʴʢʦʤʫ 1656 ʤ

3
/ʩ, ʥʘʡʤʝʥʰʘ ʫ ʂʠʾʚʩʴʢʦʤʫ 1050 ʤ

3
/ʩ. ʅʘʡʛʣʠʙʰʠʤ ʻ 

ɿʘʧʦʨʽʟʴʢʝ ʚʦʜʦʩʭʦʚʠʱʝ ï 53ʤ. ʋ ʚʦʜʦʩʭʦʚʠʱʽ ʪʘʢʦʞ ʥʘʷʚʥʘ ʥʘʡʙʽʣʴʰʘ ʧʣʦʱʘ ʤʽʣʢʦʚʦʜʴ, ʷʢʘ ʩʢʣʘʜʘʻ 34% 
ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʡʦʛʦ ʧʣʦʱʽ. 

ɺʘʞʣʠʚʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʩʫʯʘʩʥʦʛʦ ʛʽʜʨʦʭʽʤʽʯʥʦʛʦ ʨʝʞʠʤʫ ʚʦʜʦʩʭʦʚʠʱ ʟʽʛʨʘʣʘ ʟʥʘʯʥʘ 
ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʚʦʜʥʠʭ ʽ ʙʽʦʣʦʛʽʯʥʠʭ ʨʝʩʫʨʩʽʚ. ʎʴʦʤʫ ʨʘʟʦʤ ʟʽ ʟʤʽʥʦʶ ʛʽʜʨʦʣʦʛʽʯʥʠʭ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʽʯʢʠ ʩʧʨʠʷʣʠ ʡ ʽʥʰʽ ʯʠʥʥʠʢʠ, ʟʦʢʨʝʤʘ ʟʘʪʦʧʣʝʥʥʷ ʚʝʣʠʢʠʭ ʪʝʨʠʪʦʨʽʡ ʣʘʥʜʰʘʬʪʫ, ʜʽʣʷʥʦʢ, 
ʟʘʡʥʷʪʠʭ ʨʘʥʽʰʝ ʥʘʩʝʣʝʥʠʤʠ ʧʫʥʢʪʘʤʠ, ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʤʠ ʯʦʨʥʦʟʝʤʘʤʠ, ʟʘʧʣʘʚʥʠʤʠ ʩʽʥʦʢʽʩʥʠʤʠ 
ʣʫʛʘʤʠ, ʧʘʩʦʚʠʱʘʤʠ, ʙʽʦʛʝʥʥʽ ʡ ʦʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ ʷʢʠʭ ʽʥʪʝʥʩʠʚʥʦ ʧʦʩʪʫʧʘʣʠ ʫ ʚʦʜʫ. ʋ ʢʘʩʢʘʜʽ 
ʜʥʽʧʨʦʚʩʴʢʠʭ ʚʦʜʦʩʭʦʚʠʱ ʟ ʚʦʜʦʟʙʽʨʥʦʾ ʧʣʦʱʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʘʟʦʪʫ ʫ 
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ʟʚ'ʷʟʢʫ ʟ ʭʽʤʽʟʘʮʽʻʶ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʟʨʦʩʪʘʥʥʷʤ ʟʨʦʰʫʚʘʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ (ʟ 1 ʛʘ ʟʨʦʰʫʚʘʥʠʭ 
ʟʝʤʝʣʴ ʱʦʨʽʯʥʦ ʚʠʥʦʩʠʪʴʩʷ ʜʦ 1,5 ʢʛ ʘʟʦʪʫ ʽ ʜʦ 0,5 ʢʛ ʬʦʩʬʦʨʫ) [5]. ʇʝʚʥʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʛʽʜʨʦʭʽʤʽʯʥʦʛʦ 
ʨʝʞʠʤʫ ʥʘ ʧʝʨʰʠʭ ʝʪʘʧʘʭ ʩʪʘʥʦʚʣʝʥʥʷ ʚʦʜʦʩʭʦʚʠʱ ʟʽʛʨʘʣʦ ʡ ʧʝʨʝʬʦʨʤʦʚʫʚʘʥʥʷ ʙʝʨʝʛʦʚʦʾ ʣʽʥʽʾ ʚ 
ʨʝʟʫʣʴʪʘʪʽ ʦʙʚʘʣʝʥʥʷ ʙʝʨʝʛʽʚ. 

ɿʘʨʘʟ ʫ ʜʥʽʧʨʦʚʩʴʢʠʭ ʚʦʜʦʩʭʦʚʠʱʘʭ ʤʝʰʢʘʶʪʴ 53 ʚʠʜʠ ʙʝʟʭʨʝʙʝʪʥʠʭ ʽ 14 ʚʠʜʽʚ ʨʠʙ ʧʦʥʪʦ-
ʢʘʩʧʽʡʩʴʢʦʛʦ ʬʘʫʥʽʩʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ. ʈʠʙʘ ʱʦ ʞʠʚʝ ʫ ʚʦʜʦʩʭʦʚʠʱʘʭ ʥʘʣʝʞʘʪʴ ʜʦ 10 ʨʦʜʠʥ: ʨʦʜʠʥʘ 
ʆʩʝʣʝʜʮʝʚʽ (Clupeidae), ʂʦʨʦʧʦʚʽ (Cyprinidae), ʑʫʢʦʚʽ (Esocidae), ʄʠʥʝʚʽ (Lotidae), ʨʦʜʠʥʘ ʂʦʣʶʯʢʦʚʽ 
(Gasterosteidae), ɻʦʣʢʦʚʽ (Sygnathidae), ʑʠʧʦʚʢʦʚʽ (Cobitidae), ʆʢʫʥʝʚʽ (Percidae), ɻʦʣʦʚʝʰʢʦʚʽ 
(Odontobutidae), ɹʠʯʢʦʚʽ (Gobiidae).  

ʅʘʡʧʦʰʠʨʝʥʽʰʽ  ʚʠʜʘʤʠ ʨʠʙ ʻ ʱʫʢʘ (Esox lucius), ʣʠʥ (Tinca tinca Linnaeus), ʧʣʽʪʢʘ (Rutilus rutilus), 
ʣʷʱ (Abramis brama), ʦʢʫʥʴ (Percafluviatilis) ʪʘ ʽʥʰʽ. ʉʝʨʝʜ ʟʝʤʥʦʚʦʜʥʠʭ ʫ ʚʦʜʦʡʤʘʭ ʤʝʰʢʘʶʪʴ ʨʦʧʫʭʘ 
(Bufo), ʦʟʝʨʥʘ ʞʘʙʘ (Pelophylax ridibundus), ʩʪʘʚʢʦʚʘ ʞʘʙʘ (Pelophylax lessonae), ʢʫʤʢʠ (Bombina), ʘ ʪʘʢʦʞ 
ʧʣʘʟʫʥʠ: ʚʫʞ ʚʦʜʷʥʠʡ (Natrix tesselata) ʽ ʟʚʠʯʘʡʥʠʡ (Natrix natris). ɺʦʜʦʩʭʦʚʠʱʘ ʜʘʶʪʴ ʧʨʠʪʫʣʦʢ ʚʦʜʷʥʠʤ 
ʧʪʘʭʘʤ ï ʧʽʨʥʠʢʦʟʘʤ (Podiceps cristatus), ʢʫʣʠʢʘʤ (Glareola) ʪʘ ʢʘʯʢʘʤ (Anas platyrhynchos). ʉʝʨʝʜ ʩʩʘʚʮʽʚ ʚ 
ʟʘʚʦʜʷʭ ɼʥʽʧʨʘ ʟʫʩʪʨʽʯʘʶʪʴʩʷ (Lutra lutra),  ʙʦʙʨʠ (Castor fiber), ʥʫʪʨʽʾ (Myocastor coypus), ʦʥʜʘʪʨʠ (Ondatra 
zibethicus). ʐʠʨʷʶʪʴ ʥʘʜ ʚʦʜʦʶ ʙʘʙʢʠ: ʚʝʣʠʢʝ ʢʦʨʦʤʠʩʣʦ (Aeshna grandis), ʘ ʥʘ ʧʦʚʝʨʭʥʽ ʚʦʜʠ ï ʚʦʜʦʤʽʨʢʠ 
(Gerridae). ʈʦʩʣʠʥʥʠʡ ʩʚʽʪ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚʝʨʙʦʶ (Salix), ʟʘʷʯʦʶ (Carex leporina L.) ʪʘ ʣʠʩʷʯʦʶ ʦʩʦʢʦʶ 
(Carex vulpina), ʦʯʝʨʝʪʦʤ (Phragmites communis), ʢʘʣʶʞʥʠʮʝʶ ʙʦʣʦʪʷʥʦʶ (Auenvald), ʨʷʩʢʦʶ (Lemna), 
ʨʦʛʦʣʠʩʥʠʢʦʤ (Ceratophyllum demersum). ʌʽʪʦʧʣʘʥʢʪʦʥ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚʦʜʦʨʦʩʪʷʤʠ: ʩʧʽʨʦʛʽʨʘ (Spirogyra), 
ʢʣʘʜʦʬʦʨʘ (Aegagropila linnaei) [2]. 

ɺ ʥʘʩʣʽʜʦʢ ʩʪʚʦʨʝʥʥʷ ʢʘʩʢʘʜʫ ɼʥʽʧʨʦʚʩʴʢʠʭ ʚʦʜʦʩʭʦʚʠʱ ʚʠʥʠʢʣʠ ʝʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ. ɼʥʽʧʨʦ ʥʘ 
ʚʝʣʠʢʽʡ ʚʽʜʩʪʘʥʽ ʧʝʨʝʪʚʦʨʠʚʩʷ ʽʟ ʰʚʠʜʢʦʧʣʠʥʥʦʾ ʯʠʩʪʦʾ ʨʽʯʢʠ ʥʘ ʚʦʜʦʟʘʩʪʽʡʥʫ ʟʘʙʨʫʜʥʝʥʫ ʚʦʜʦʡʤʫ ʟ 
ʦʟʥʘʢʘʤʠ ʦʟʝʨʥʦʛʦ ʪʠʧʫ. ɿʘ ʨʦʟʨʘʭʫʥʢʘʤʠ ʬʘʭʽʚʮʽʚ, ʚʦʜʦʩʭʦʚʠʱʘ ʢʘʩʢʘʜʫ ʟʘʪʦʧʠʣʠ 709,9 ʪʠʩ. ʛʘ ʟʝʤʝʣʴ 
ʅʘʜʜʥʽʧʨʷʥʱʠʥʠ, ʟ ʥʠʭ 197,6 - ʧʽʱʘʥʠʭ ʪʘ ʥʝ ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ, 261,5  -  ʣʽʩʽʚ, ʜʨʽʙʥʦʣʽʩʩʷ, 177,6 
-  ʩʽʥʦʢʦʩʽʚ, ʧʘʩʦʚʠʱ, 73,2 ʪʠʩ. ʛʘ -  ʦʨʥʠʭ ʟʝʤʝʣʴ, ʩʘʜʽʚ, ʩʘʜʠʙ. ʇʨʦʜʫʢʪʠʚʥʽ ʟʝʤʣʽ ʟʘʡʤʘʶʪʴ  ʙʣʠʟʴʢʦ 30 % 
ʟʘʪʦʧʣʝʥʦʾ ʪʝʨʠʪʦʨʽʾ. 

ʆʩʥʦʚʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʚʦʜʦʩʭʦʚʠʱ ʻ: 

¶ ʧʨʦʮʝʩʠ ʟʘʪʦʧʣʝʥʥʷ, ʧʽʜʪʦʧʣʝʥʥʷ ʪʝʨʠʪʦʨʽʡ ʽ ʨʫʡʥʫʚʘʥʥʷ ʙʝʨʝʛʽʚ; 

¶ ʬʦʨʤʫʚʘʥʥʷ ʜʽʣʷʥʦʢ ʚʠʩʦʢʦʛʦ ʩʪʦʷʥʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ; 

¶ ʟʨʦʩʪʘʥʥʷ  ʧʽʜʟʝʤʥʦʛʦ ʩʪʦʢʫ ɼʥʽʧʨʘ; 

¶ ʭʽʤʽʯʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜ;  

¶ ʧʽʜʚʠʱʠʚʩʷ ʨʘʜʽʘʮʽʡʥʠʡ ʬʦʥ ʚʦʜʠ, ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʝʥʴ; 

¶ ʚʤʽʩʪ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʨʛʘʥʽʯʥʠʭ ʽ ʭʣʦʨʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ; 

¶ ʝʚʪʨʦʬʽʢʘʮʽʷ (ʰʪʫʯʥʝ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʦʜʦʡʤʠ ʚʥʘʩʣʽʜʦʢ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ 
ʙʽʦʛʝʥʥʠʭ (ʘʟʦʪ, ʬʦʩʬʦʨ) ʪʘ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ); 

¶ ʮʚʽʪʽʥʥʷ ʚʦʜʠ; 

¶ ʟʤʽʥʠ ʤʽʛʨʘʮʽʡʥʠʭ ʰʣʷʭʽʚ ʽ ʟʤʝʥʰʝʥʥʷ ʧʦʧʫʣʷʮʽʡ ʙʘʛʘʪʴʦʭ ʮʽʥʥʠʭ ʚʠʜʽʚ ʨʠʙ [4]. 
ɹʫʜʽʚʥʠʮʪʚʦ ʢʘʩʢʘʜʫ ʚʦʜʦʩʭʦʚʠʱ ʪʘ ʛʨʝʙʝʣʴ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʥʫʣʘ ʥʘ ʨʠʙʥʽ ʟʘʧʘʩʠ ʨʽʯʢʠ, ʱʦ 

ʩʧʨʠʯʠʥʠʣʦ ʟʤʽʥʠ ʤʽʛʨʘʮʽʡʥʠʭ ʰʣʷʭʽʚ ʽ ʟʤʝʥʰʝʥʥʷ ʧʦʧʫʣʷʮʽʡ ʙʘʛʘʪʴʦʭ ʮʽʥʥʠʭ ʚʠʜʽʚ ʨʠʙ. ɻʨʝʙʣʽ 
ʧʝʨʝʛʦʨʦʜʠʣʠ ʨʽʯʢʫ ʽ ʟʘʢʨʠʣʠ ʦʢʨʝʤʠʤ ʚʠʜʘʤ ʨʠʙ ʰʣʷʭ ʜʦ ʥʝʨʝʩʪʠʣʠʱ, ʫʥʘʩʣʽʜʦʢ ʯʦʛʦ ʾʭ ʚʠʣʦʚ ʟʤʝʥʰʠʚʩʷ. 
ɹʽʣʴʰʝ ʪʦʛʦ, ʯʝʨʝʟ ʧʝʨʽʦʜʠʯʥʽ ʧʦʧʫʩʢʠ ʚʦʜʠ (ʟʥʠʞʝʥʥʷ ʽ ʧʦʪʽʤ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʚʦʜʠ ʫ ʚʦʜʦʩʭʦʚʠʱʽ, ʷʢʽ 
ʟʜʽʡʩʥʶʶʪʴʩʷ ʟʛʽʜʥʦ ʟ ʧʨʘʚʠʣʘʤʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʦʜʦʩʭʦʚʠʱ) ʛʠʥʝ ʙʘʛʘʪʦ ʦʩʦʙʠʥ ʜʦʨʦʩʣʦʾ ʨʠʙʠ ʽ ʤʘʣʴʢʽʚ, ʷʢʽ 
ʟʘʣʠʰʘʶʪʴʩʷ ʥʘ ʤʽʣʢʦʚʦʜʜʽ. ɿʘʛʠʙʝʣʴ ʨʠʙʠ ʚ ʦʩʦʙʣʠʚʦ ʚʝʣʠʢʠʭ ʤʘʩʰʪʘʙʘʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʘʢʦʞ ʚʣʽʪʢʫ 
ʧʽʜ ʯʘʩ ʮʚʽʪʽʥʥʷ, ʢʦʣʠ ʨʠʙʘ ʟʘʜʠʭʘʻʪʴʩʷ ʫ ʮʽʡ ʚʦʜʽ. 

ʄʝʣʽʦʨʘʪʠʚʥʘ ʜʽʷʣʴʥʽʩʪʴ ʫ ʂʠʾʚʩʴʢʦʤʫ ʇʦʣʽʩʩʽ ʩʧʨʠʯʠʥʠʣʘ ʟʥʘʯʥʫ ʟʤʽʥʫ ʧʨʠʨʦʜʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 
ʝʢʦʩʠʩʪʝʤʠ ʙʘʩʝʡʥʫ, ʩʫʪʪʻʚʝ ʟʙʽʜʥʝʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʚ ʨʝʛʽʦʥʽ, ʜʝ ʚʪʨʘʯʝʥʦ ʥʠʟʢʫ ʘʙʦʨʠʛʝʥʥʠʭ ʚʠʜʽʚ, 
ʚʢʣʶʯʘʶʯʠ 31 ʚʠʜ ʩʫʜʠʥʥʠʭ ʨʦʩʣʠʥ ʽ ʤʘʡʞʝ 20 ʚʠʜʽʚ ʥʘʟʝʤʥʠʭ ʩʩʘʚʮʽʚ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʟʥʠʱʝʥʥʷ ʜʥʽʧʨʦʚʩʴʢʠʭ ʧʣʘʚʥʽʚ ʧʦʩʪʫʧʦʚʦ ʟʤʽʥʠʚʩʷ ʚʠʜʦʚʠʡ ʽ ʷʢʽʩʥʠʡ ʩʢʣʘʜ 
ʪʚʘʨʠʥʥʦʛʦ ʡ ʨʦʩʣʠʥʥʦʛʦ ʩʚʽʪʫ. ɯʟ ʅʘʜʜʥʽʧʨʷʥʱʠʥʠ ʟʥʠʢʣʦ ʯʠʤʘʣʦ ʚʠʜʽʚ ʜʠʢʠʭ ʪʚʘʨʠʥ ʽ ʧʪʘʭʽʚ. 

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʮʽ ʧʨʦʙʣʝʤʠ ʥʝ ʚʠʥʠʢʣʠ ʩʴʦʛʦʜʥʽ, ʚʦʥʠ ʦʙʫʤʦʚʣʝʥʽ ʚʩʽʤ ʧʦʩʪʫʧʦʤ ʽʩʪʦʨʠʯʥʦʛʦ 
ʨʦʟʚʠʪʢʫ ʡ ʦʩʦʙʣʠʚʦ ʟʘʛʦʩʪʨʠʣʘʩʷ ʧʽʩʣʷ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʛʦ, ʤ'ʷʢʦ ʢʘʞʫʯʠ, ʥʝʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʚʪʨʫʯʘʥʥʷ  ʫ 
ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ. ʇʦʷʚʘ ʦʙ'ʻʢʪʽʚ ʜʥʽʧʨʦʚʩʴʢʦʛʦ ʛʽʜʨʦʢʘʩʢʘʜʫ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʥʫʣʘ ʥʘ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ 
ʅʘʜʜʥʽʧʨʷʥʱʠʥʠ, ʧʨʦʪʝ ʟʘʚʜʷʢʠ ʚʦʜʦʩʭʦʚʠʱʘʤ ʧʝʚʥʦʶ ʤʽʨʦʶ ʧʦʣʽʧʰʝʥʦ ʚʦʜʦʟʘʙʝʟʧʝʯʝʥʥʷ ʚʝʣʠʢʠʭ 
ʧʨʦʤʠʩʣʦʚʠʭ ʽ ʘʛʨʘʨʥʠʭ ʮʝʥʪʨʽʚ ʋʢʨʘʾʥʠ. 

ʆʜʥʠʤ ʽʟ ʥʘʧʨʷʤʢʽʚ ʫʨʝʛʫʣʶʚʘʥʥʷ ʟʘʟʥʘʯʝʥʦʾ ʧʨʦʙʣʝʤʠ, ʷʢʠʡ ʧʦʨʦʜʞʫʻ ʛʦʩʪʨʽ ʜʠʩʢʫʩʽʾ ʪʘ 
ʩʫʧʝʨʝʯʥʦʩʪʽ, ʻ ʩʧʫʩʢ ʚʦʜʦʩʭʦʚʠʱʘ. ʄʝʥʰ ʨʘʜʠʢʘʣʴʥʠʤ ʨʽʰʝʥʥʷʤ ʻ ʨʝʢʦʥʩʪʨʫʢʮʽʷ ʟʘʩʪʘʨʽʣʠʭ ʩʧʦʨʫʜ, 
ʟʘʧʨʦʚʘʜʠʪʠ ʢʦʤʧʣʝʢʩʥʫ ʩʠʩʪʝʤʫ ʤʦʥʽʪʦʨʠʥʛʫ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʨ. ɼʥʽʧʨʦ, ʨʝʘʣʽʟʘʮʽʾ ʚʠʚʘʞʝʥʦʾ ʜʝʨʞʘʚʥʦʾ 
ʚʦʜʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ.  

ɺʠʩʥʦʚʢʠ. ʅʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʢʘʩʢʘʜ ʚʦʜʦʩʭʦʚʠʱ 

ʢʦʨʽʥʥʠʤ ʯʠʥʦʤ ʟʤʽʥʠʚ ʨʽʚʥʝʚʠʡ ʨʝʞʠʤ ʨʽʯʢʠ ɼʥʽʧʨʘ ï ʚʽʥ ʥʘʙʫʚ ʦʟʝʨʥʠʭ ʨʠʩ. ʇʦʷʚʘ ʦʙ'ʻʢʪʽʚ ʜʥʽʧʨʦʚʩʴʢʦʛʦ 
ʛʽʜʨʦʢʘʩʢʘʜʫ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʥʫʣʘ ʥʘ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʨʽʯʢʠ, ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʪʘʢʽ ʷʚʠʱʘ, ʷʢ: ʧʨʦʮʝʩʠ 
ʟʘʪʦʧʣʝʥʥʷ, ʟʨʦʩʪʘʥʥʷ ʧʽʜʟʝʤʥʦʛʦ ʩʪʦʢʫ ɼʥʽʧʨʘ, ʭʽʤʽʯʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜ, ʧʽʜʚʠʱʠʚʩʷ ʨʘʜʽʘʮʽʡʥʠʡ ʬʦʥ 
ʚʦʜʠ ʪʘ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʝʥʴ, ʝʚʪʨʦʬʽʢʘʮʽʷ, ʮʚʽʪʽʥʥʷ ʚʦʜʠ ʪʘ ʽʥ. 
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ʋ ʩʠʪʫʘʮʽʾ, ʱʦ ʩʴʦʛʦʜʥʽ ʩʬʦʨʤʫʚʘʣʘʩʷ ʥʘʚʢʦʣʦ ʜʥʽʧʨʦʚʩʴʢʦʛʦ ʢʘʩʢʘʜʫ, ʥʝʦʙʭʽʜʥʦ ʘʢʮʝʥʪʫʚʘʪʠ ʫʚʘʛʫ 
ʥʘ ʥʘʧʨʷʤʘʭ ʧʦʣʽʧʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ɼʥʽʧʨʘ ʽ ʡʦʛʦ ʚʦʜʦʩʭʦʚʠʱ ʰʣʷʭʦʤ ʨʝʘʣʽʟʘʮʽʾ ʚʠʚʘʞʝʥʦʾ 
ʜʝʨʞʘʚʥʦʾ ʚʦʜʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ. 
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ʢʘʥʜʠʜʘʪ ʛʝʦʛʨʘʬʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʅʝʪʨʦʙʯʫʢ ɯʨʠʥʘ ʄʘʨʢʽʚʥʘ. 
 

 
ɽʨʢʽʥ ʆʩʧʘʥʦʚ (ʐʦʣʧʘʥ, ʂʘʟʘʭʩʪʘʥ), 
ɽʨʙʦʣ ʆʩʧʘʥʦʚ (ɸʩʪʘʥʘ, ʂʘʟʘʭʩʪʘʥ) 

 
ɻɽʆɻʈɸʌʀʗ ʇᴄʅɯʅ ʆפʓʊʋɼɸ ɸפʇɸʈɸʊʊʓפ-ʂʆʄʄʋʅʀʂɸʎʀʗʃʓפ  

ʊɽʍʅʆʃʆɻʀʗʃɸʈɼʓ פʆʃɼɸʅʋ 
 

 שʞʳʨʳʤʜʘʤʘʩʳʥʜʘè ʙʽʟʜʽײʘ ʜʝʡʽʥ ʙʽʣʽʤ ʙʝʨʫʜʽ ʜʘʤʳʪʫ ʪסç2015 ʞʳʣ שʩʪʘʥ ʨʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ
ʨʝʩʧʫʙʣʠʢʘʥʳש ʙʽʣʽʤ ʞװʡʝʩʽ ᴅʣʝʤʜʽʢ ʜʝʥʛʝʡʽʤʝʥ װʥʜʝʩʧʝʡ ʦʪʳʨסʘʥʜʳסʳʥʘ ʢᴇשʽʣ ʙᴇʣʽʧ,ʙʽʣʽʤ ʞװʡʝʩʽʥʽש 
ʘʣʜʳʥʘ ʙʠʽʢ ʤʽʥʜʝʪʪʝʨ ʞװʢʪʝʡʜʽ ʦץʫʰʳסʘ ʙʽʣʽʤ ʙʽʣʽʢ ʜʘסʜʳʣʘʨʳʥ ʙʝʨʽʧ ץʘʥʘ ץʦʡʤʘʡ ʦʣ ʞʠʽ ᴇʟʪʝʨʽʧ ʪײʨʘʪʳʥ 
ʥʘʨʳץ ʞʘסʜʘʡʳʥʘ ʪʝʟ ʙʝʡʽʤʜʝʣʝ ʘʣʘʪʳʥʜʘʡ ʝʪʽʧ ʪᴅʨʙʠʝʣʝʫ ץʘʟʽʨʛʽ ʟʘʤʘʥʥʳש ʤʘשʳʟʜʳ ʪʘʣʘʙʳ. ʄסײʘʣʽʤʜʝʨ 
ʩʲʝʟʽʥʜʝ ʝʣʽʤʽʟʜʽש ʧʨʝʟʠʜʝʥʪʽ ʅ.ᴄ.ʅʘʟʘʨʙʘʝʚ çפʘʟʘץʩʪʘʥʥʳש ʙʦʣʘʰʘסʳ ï ʙװʛʽʥʛʽ ʞʘʩʪʘʨ. ʉʽʟʜʝʨ ʦʣʘʨסʘ 
 ʘʥסʳʪ ʪʘʣʘʙʳ ʙʦʣʳʧ ʦʪʳʨץʘʟʽʨʛʽ ʫʘפ .ʩʪʘʥ ʩʦʣ ʜʝʥʛʝʡʜʝ ʙʦʣʘʜʳ ʜʝʛʝʥ ʝʜʽץʘʟʘפ ,ʽʟʜʝʨשʘʣʘʡ ʙʽʣʽʤ ʙʝʨʩʝץ
ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʥʳש ᴇʟʽ ʞʘשʘʜʘʥ ʧʘʡʜʘ ʙʦʣסʘʥ ʜװʥʠʝ ʝʤʝʩ, ʦʥʳש ʥʝʛʽʟʽ ʝʨʪʝ ʢʝʟʜʝ-ʘץ ץʘʣʳʧʪʘʩץʘʥ, ʙʽʨʘץ 
ʫʘץʳʪ ʘסʳʤʳʥʘ ץʘʨʡ ʪװʨʣʽ ᴇʟʪʝʨʽʩʪʝʨʛʝ ײʰʳʨʘʧ, ʟʝʨʪʪʝʣʽʧ, ʞʝʪʽʣʜʽʨʽʣʜʽ. פʦסʘʤ ʜʘʤʫʳʥʳץ שʘʟʽʨʛʽ ʢʝʟʝשʽ 
ʘʜʘʤ ץʳʟʤʝʪʽʥʽש ʙʘʨʣʳץ ʞʘץʪʘʨʳʥʘʥ ʜʝʨ ʢʝʟʽʥʜʝ ʞᴅʥʝ ʪʦʣʳץ ʤᴅʥʽʤʝʥ ʘʣʳʧ ʦʪʳʨʫסʘ,ʙʽʣʽʤ ʙʝʨʫ ʤʘʟʤײʥʳʥ 
ʽʟʛʝʣʝʥʜʽʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʘץʧʘʨʘʪʪʘʥʜʳʨʫʜʳש ʤʘשʳʟʜʳʣʳסʳʤʝʥ ʝʨʝʢʰʝʣʝʥʝʜʽ. ɾʘשʘ ʪʝʭʥʦʣʦʛʠʷ 
ʙʦʡʳʥʰʘ, ᴅʜʽʩʪʝʤʝʣʽʢ ʞװʡʝʥʽש ʙʘʩʪʳ ʙᴇʣʽʢʪʝʨʽʥʽש ʙʽʨʽ-ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʥʳ ʧʘʡʜʘʣʘʥʫ ʘʨץʳʣʳ ʞʝʢʝ ʪײʣסʘʥʳ 
ʜʘʤʳʪʫ. ʆʩʳ ʪʘʣʘʧʪʘʨʜʳ ʦʨʳʥʜʘʫ װʰʽʥ,ʙʽʨʽʥʰʽʜʝʥ ʦץʫʰʳʣʘʨʜʳש ʦץʫʜʘסʳ ʽʩ-ᴅʨʝʢʝʪʽ ʘʨץʳʣʳ ʦʡʣʘʫ 
ʜʘסʜʳʣʘʨʳʥ ʞʝʪʽʣʜʽʨʫ, ᴇʟ ʙʝʪʽʥʰʝ ʙʽʣʽʤ ʘʣʫʳʥʘ ᴅʨʝʢʝʪ ʝʪʫ.ʝʢʽʥʰʽʜʝʥ ʦץʳʪʫʜʳש ʜʝʨʙʝʩ ʞᴅʥʝ ʪʦʧʪʳץ 
ʪװʨʣʝʨʽ ʘʨץʳʣʳ ʦץʳʪʫʰʳסʘ ʩʝʥʽʤ ʘʨʪʫ,ʤסײʘʣʽʤ-ײʡʳʤʜʘʩʪʳʨʫʰʳ, ʙʘסʳʪ ʙʝʨʫʰʽ. תʰʽʥʰʽʜʝʥ ʞʘשʘ 
ʪʝʭʥʦʣʦʛʠʷʥʳש ʤʘץʩʘʪʳ-ʦץʳʪʫʜʳ ʽʟʛʽʣʝʥʜʽʨʫ. 

 ʦʣʜʘʥʫʰʳʥʳ ʢʝʨʝʢʪʽ ʤᴅʣʽʤʝʪʪʽץ ʩʘʪʳ ïץʥʝʛʽʟʛʽ ʤʘ שʪʝʭʥʦʣʦʛʠʷʥʳʥʳ ץʧʘʨʘʪʪʳץʘʟʽʨʛʽ ʟʘʤʘʥʘʫʠ ʘפ
ᴇʟʜʽʛʽʥʝʥ ʽʟʜʝʧ ʪʘʙʫסʘ ʪʘʣʧʳʥʜʳʨʫ, ʷסʥʠ ʽʟʜʝʥʽʤʧʘʟʜʳץץʘ װʡʨʝʪʫ. ʉʦʥʜʳץʪʘʥ, ʙװʛʽʥʛʽ ʢʦʤʧʴʶʪʝʨʣʝʥʜʽʨʽʣʛʝʥ 
 ʦʣʜʘʥʳʧ, ʦʜʘʥץ ʢʝʟ-ʢʝʣʛʝʥ ʩʘʣʘʣʘʨʳʥʘ שʳʣʳʤʥʳס ᴇʪʝ ʞʳʣʜʘʤ ʜʘʤʳʧ, ʦʥʳ שʘʩʳʨʜʘ ʝʩʝʧʪʝʫ ʪʝʭʥʠʢʘʩʳʥʳס
ʥʘץʪʳʣʳ ʥᴅʪʠʞʝʣʝʨ ʘʣʫʳʤʳʟסʘ ʙʘʡʣʘʥʳʩʪʳ סʳʣʳʤ ʤʝʥ ʙʽʣʽʤʜʽ ʦʜʘʥ ᴅʨʽ ʪʝʨʝש ʤʝשʛʝʨʪʫʜʝ ʘץʧʘʨʘʪʪʳץ 
ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ  ץʦʣʜʘʥסʘʥʳʤʳʟ ʘʩʘ ʤʘשʳʟʜʳ [1]. 

 שʪʝʭʥʦʣʦʛʠʷʥʳ ץʧʘʨʘʪʪʳץʙʽʨʽ- ʘ שʳʟʜʳ ʩʠʧʘʪʳʥʳשʘʩʘ ʤʘ שʘʤ ʜʘʤʫʳʥʳסʦץ ʳ ᴇʥʜʽʨʽʩʪʽʢסʜʘשʘʟʽʨʛʽ ʪʘפ
ʭʘʣʳץ ʰʘʨʫʘʰʳʣʳסʳʥʳש ʙʘʨʣʳץ ʩʘʣʘʩʳʥʘ, ʩʦʥʳש ʽʰʽʥʜʝ ʙʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳʥʘ ʝʥʫʽ ʙʽʣʽʤ ʙʝʨʫ ʽʩʽʥʜʝ ʝʣʝʫʣʽ 
ᴇʟʪʝʨʽʩʪʝʨʜʽש ʝʥʫʽʥʝ ᴅʩʝʨ ʝʪʪʽ. ñʆץʳʪʫʜʳש ʘץʧʘʨʘʪʪʳץ ʦʨʪʘʩʳò ʪʝʨʤʠʥʽ ʘץʧʘʨʪʪʳץ ʦʨʪʘʥʳ ʧʘʡʜʘʣʘʥʫʜʳש 
ʩʘʧʘʣʳץ ᴇʟʪʝʨʽʩʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ᴇʟʝʢʪʽ ʙʦʣʳʧ ʦʪʳʨ. ɸץʧʘʨʪʪʘʥʜʳʨʫ סײʳʤʳ ʢʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷ ʞᴅʥʝ 
ʢʦʤʧʴʶʪʝʨʣʝʥʜʽʨʫʤʝʥ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʳ. ɸץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʥʳש ʢʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷʩʳʟ ʽʩʢʝ 
ʘʩʫʳ ʤװʤʢʽʥ ʝʤʝʩ. ɹʘʨʣʳץ ʜʘʤʳסʘʥ ʝʣʜʝʨʜʝ ʦץʳʪʫʜʳש ʢʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷʩʳ ʧʘʡʜʘʣʘʥʳʣʘʜʳ. 
ʉʝʙʝʙʽ, ʙʽʨʽʥʰʽʜʝʥ, ʦץʳʪʫʜʘ ʙײʣ ʪʝʭʥʦʣʦʛʠʷʥʳ ʧʘʡʜʘʣʘʥʙʘʫ ʦץʳʪʫ ʧʨʦʮʝʩʽʥʽץ שʘʨץʳʥʜʳʣʳסʳʥש 
ʪᴇʤʝʥʜʝʫʽʥʝ ᴅʩʝʨ ʝʪʩʝ, ʝʢʽʥʰʽʜʝʥ, ץʘʟʽʨʛʽ ʫʘץʳʪʪʘסʳ ʘץʧʘʨʘʪ ʢᴇʣʝʤʽʥʽײ שʣסʘʶʳʥʘ ʙʘʡʣʘʥʳʩʪʳ [2]. 

 ʘʤʜʳסʦץ ʥʝʛʽʟʛʽ ʙʝʣʛʽʩʽ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ שʧʨʦʛʨʝʩʪʽ ץʳʣʳʤʠ- ʪʝʭʥʠʢʘʣʳס ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳץʘʟʘפ
ʘץʧʘʨʘʪʪʘʥʜʳʨʫʜʳש ʞʘשʘ ʢʝʟʝשʽʥʝ ʝʥʜʽ. פʦסʘʤʜʳ ʘץʧʘʨʘʪʪʘʥʜʳʨʫ ʝʣʽʤʽʟʜʽש ʵʢʦʥʦʤʠʢʘʩʳʥ, ʤᴅʜʝʥʠʝʪʽʥʽש, 
 .ʢʪʝʣʝʜʽװʳ ʰʘʨʪʳ. ɸʣ, ʦʩʳ ʤᴅʩʝʣʝʥʽ ʰʝʰʫʜʝʛʽ ʙʘʩʪʳ ʨʦʣʴ ʤʝʢʪʝʧʢʝ ʞסʥʝʛʽʟʛʽ ʘʣ שʜʘʤʫʳʥʳ שʳʣʳʤʳʥʳס
ʆסʘʥ ʜᴅʣʝʣ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʧʨʝʟʠʜʝʥʪʽʥʽ1997 ש ʞʳʣסʳ ñʆʨʪʘ ʙʽʣʽʤʜʽ ʘץʧʘʨʘʪʪʘʥʜʳʨʫ 
ʤʝʤʣʝʢʝʪʪʽʢ ʙʘסʜʘʨʣʘʤʘʩʳʥʳשò ץʘʙʳʣʜʘʥʫʳ. פʘʟʽʨʛʽ ʢʝʟʜʝ ʝʣʽʤʽʟʜʝʛʽ ʦʨʪʘ ʙʽʣʽʤ ײʡʳʤʜʘʨʳ 
ʘץʧʘʨʘʪʪʘʥʜʳʨʫʜʳש ʢʝʣʝʩʽ ʢʝʟʝשʽʥ ʙʘʩʳʥʘʥ ʢʝʰʽʨʫʜʝ, ʷסʥʠ, ʤʝʢʪʝʧʪʝʨʜʽ ʞʘשʘ ʢʦʤʧʴʶʪʝʨʣʝʨʤʝʥ 
ʞʘʙʜʳץʪʘʫ [3]. 

 ʳ ʙʽʣʽʤ ʙʝʨʫʛʝסʧʘʨʘʪʪʘʥʜʳʨʳʣʫʳ ʤʝʥ ʜʘʤʫ ʞʳʣʜʘʤʜʳץʪʝʟ ʘ שʘ ᴇʟʪʝʨʽʩʪʝʨ ʞᴅʥʝ ʦʥʳשʳ ʞʘסʘʤʜʘסʦפ
 ʰʽʥ ʙʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳʥʘװ ʘʪʪʘʥʜʳʨʫסʘʥʘץ ʘʞʝʪʪʽʣʽʛʽʥץ  ʘʤסʦץ ,ʙʝʛʝʡʣʽ ᴇʟʪʝʨʪʽʧװʦʡʳʣʘʪʳʥ ʪʘʣʘʧʪʘʨʜʳ ʜʘ ʪץ
ʪᴇʤʝʥʜʝʛʽʜʝʡ ʤʽʥʜʝʪʪʝʨʜʽ ץʦʡʳʧ ʦʪʳʨ: 
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¶ ɹʣ̔ʽʤ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫ; 

¶ ᴄʣʝʤʜʽʢ ʙʽʣʽʤ ʙʝʨʫ ʢʝשʽʩʪʽʛʽʥʝ ʝʥʫ; 

¶ ʆʨʪʘ ʙʽʣʽʤʜʽ ʘץʧʘʨʘʪʪʘʥʜʳʨʫ; 

¶ ʀʥʪʝʨʥʝʪ ʞװʡʝʩʽʥ ʧʘʡʜʘʣʘʥʫ; 

¶ ʕʣʝʢʪʨʦʥʜʳץ ʦץʫʣʳץʪʘʨ;  

 :ʘʨʫץʪʘʥ ʙʘʩץʪʳץʘʰʳפ ¶
ʆʩʳ ʤʽʥʜʝʪʪʝʨʜʽ ʰʝʰʫʜʝ ץʘʟʽʨʛʽ ʞʘשʘʰʳʣ ʤʝʢʪʝʧ ᴇʟ ʘʣʜʳʥʘ ʤʳʥʘʜʘʡ ʤʘץʩʘʪ ץʦʡʳʧ ʦʪʳʨ: ñɾʘשʘ 

ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷ ʘʨץʳʣʳ ʙʽʣʽʤ ʤʘʟʤײʥʳʥ ʞʘשʘʨʪʫò. ʆʩʳ ʤʘץʩʘʪץʘ ʩʘʡ ʙװʛʽʥʛʽ ʤʝʢʪʝʧ ʤסײʘʣʽʤʽ 
ʙʽʣʽʤʜʽʣʽʢʧʝʥ ץʦʩʘ, ᴇʟʽʥʜʽʢ ʦʡ-ʧʽʢʽʨʽ ʙʘʨ, ʟʘʤʘʥ ʘסʳʤʳʥʘ ʩʘʡ ʞʝʢʝ ʪײʣסʘʥʳ ץʘʣʳʧʪʘʩʪʳʨʫ, ʩʦʥʜʘʡ-ʘץ ʞʘʩ 
-ʟʘʤʘʥ ʪʘʣʘʙʳʥʘ ʩʘʡ ᴅʜʽʩ שʫ-ʪᴅʨʙʠʝ ʧʨʦʮʝʩʽʥʽץʘò ʪᴅʨʙʠʝʣʝʫ ʙʘʨʳʩʳʥʜʘ ʦסʘʤסʦץ ץʧʘʨʘʪʪʳץʪʳ ñʘץʨʧʘײ
ʪᴅʩʽʣʜʝʨʽʥ ʪʘשʜʘʡ ʙʽʣʫʽ ץʘʞʝʪ. פʘʟʽʨʛʽ ʪʘשʜʘ ʪʦʣʳץ, ʩʘʧʘʣʳ, ʙᴅʩʝʢʝʣʝʩʪʽʢ ץʘʙʽʣʝʪʪʝʛʽ ʙʽʣʽʤ ʙʝʨʫʜʽ 
 ץʧʘʨʘʪʪʳץʘ ʘשʙʽʨʽ ï ʞʘ שʟʝʛʝ ʘʩʳʨʳʣʫʜʘ. ʉʦʣʘʨʜʳװʳʪʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ʞץʡʳʤʜʘʩʪʳʨʫʜʘ ʢᴇʧʪʝʛʝʥ ʦײ
ʢʦʤʤʫʥʠʢʘʪʠʚʪʽʢ ʪʝʭʥʦʣʦʛʠʷ. ʂʦʤʧʴʶʪʝʨʣʝʨ ʙʽʣʽʤ ʙʝʨʫʛʝ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘ ʙʘʩʪʘסʘʥʜʘ ñʦץʳʪʫʜʳש ʞʘשʘ 
ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳò ʪʝʨʤʠʥʽ ʧʘʡʜʘ ʙʦʣʜʳ. ʆץʳʪʫʜʳש ʞʘשʘ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʩʳ- ʘץʧʘʨʘʪʪʳ 
ʦץʫʰʳסʘ ʢʦʤʧʴʶʪʝʨ ʘʨץʳʣʳ ᴅʟʽʨʣʝʫ ʤʝʥ ʪʘʨʘʪʫ װʨʜʽʩʽ, ʦץʫ ʤʝʥ ʦץʫ-ʪᴅʨʙʠʝ ʤʘʪʝʨʠʘʣʜʘʨʳʥ װʡʨʝʪʫʜʝ 
ʝʩʝʧʪʝʫʽʰ ʪʝʭʥʠʢʘ ײץʨʘʣʜʘʨʳʥʳש ʨʦʣʽ ʤʝʥ ʦʨʥʳ. ʄʝʢʪʝʧʪʝ ʢʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷʥʳ ʧʘʡʜʘʣʘʥʫ 
ʤסײʘʣʽʤʛʝ  ʦץʫʰʳʥʳש ʦץʫ ʧᴅʥʽʥʝ ʜʝʛʝʥ ʪʘʥʳʤʜʳץ ץʳʟʳסʫʰʳʣʳסʳʥ ʜʘʤʳʪʫʜʳש ʞʘשʘ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʘʰʘʜʳ. 
ɾʘשʘʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷ ᴇʟʽʥʜʽʢʝʨʝʢʰʝʣʽʢʪʝʨʽʤʝʥʝʨʝʢʰʝʣʝʥʝʜʽ. ʆʣʘʨʪᴇʤʝʥʜʝʛʽʜʝʡ: 

¶ ɾʦʙʘʥʳש ʧʨʝʟʝʥʪʘʮʠʷʩʳʥ ʞʘʩʘʫ ʤʝʥ ײʡʳʤʜʘʩʪʳʨʫ; 

 ;ʩʘʡʪʳʥʘ ʢʽʨʫ שʳʣʳʤʠ - ʢᴇʧʰʽʣʽʢ ʞʫʨʥʘʣʳʥʳנ ¶

¶ ᴄʣʝʤʥʽש ʢʝʟ-ʢʝʣʛʝʥ ʝʣʽʥʜʝʛʽ ʦץʫʰʳʣʘʨ ʤʝʥ ʝʨʢʽʥ ʘʨʘʣʘʩʫ; 

¶ ʀʥʪʝʨʥʝʪ- ʦʣʠʤʧʠʘʜʘ ʤʝʥ ʰʳסʘʨʤʘʰʳʣʳץ ʙʘʡץʘʫʣʘʨסʘ ץʘʪʳʩʫ; 
ʆʩʳʜʘʥ ʙʽʨʥʝʰʝ ʞʳʣ ʙײʨʳʥ ʦץʫʰʳʣʘʨ ʢʦʤʧʴʶʪʝʨʜʽ ץʦʨץʳʧ ײʩʪʘʡʪʳʥ ʙʦʣʩʘ, ץʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʦʣʘʨ 

ʠʥʬʦʨʤʘʪʠʢʘʥʳ ʝʢʽʥʰʽ ʩʳʥʳʧʪʘʥ ʙʘʩʪʘʧ ʦץʫʜʘ. ʉʦʥʜʘʡ-ʘץ ʢʦʤʧʴʶʪʝʨʜʽ ʠʥʬʦʨʤʘʪʠʢʘ ʩʘʙʘסʳʥʜʘ סʘʥʘ 
ʧʘʡʜʘʣʘʥʫ ʢʝʟʝשʽ ʘʨʪʪʘ ץʘʣʜʳ. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʢʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷ ʙʘʨʣʳץ ʤʝʢʪʝʧ ʧᴅʥʜʝʨʽʥʜʝ 
ʙʝʣʩʝʥʜʽ ʪװʨʜʝ ʧʘʡʜʘʣʘʥʳʣʘʜʳ.  

ʅʦʦʩʬʝʨʘʣʳץ ʜʘʤʫ ʢʝʟʝשʽʥʜʝ ʛʝʦʛʨʘʬʠʷ  ʧᴅʥʽ ʤסײʘʣʽʤʜʝʨʽʥʽש ʽʩ-ʪᴅʞʽʨʠʙʝʩʽʥʜʝ ʦץʳʪʫʜʳש ʜᴅʩʪװʨʣʽ 
ᴅʜʽʩʪʝʨʽʤʝʥ  ץʘʪʘʨ, ʙʝʣʩʝʥʜʽ ʦץʳʪʫ ᴅʜʽʩʪʝʨʽ, ʦץʳʪʫʜʳש ʠʥʥʦʚʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ʧʘʡʜʘʣʘʥʳʣʘʜʳ. ɹʽʟ 
ᴇʟ ʪᴅʞʽʨʠʙʝʤʽʟʜʝ ʞʘשʘ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʥʳ ʧʘʡʜʘʣʘʥʫ ʘʨץʳʣʳ ʙʽʣʽʤ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫסʘ ʝʨʝʢʰʝ ʢᴇשʽʣ 
ʙᴇʣʝ ʦʪʳʨʳʧ, ʘʣʜʳʤʳʟסʘ ʪᴇʤʝʥʜʝʛʽʜʝʡ ʤʘץʩʘʪ ץʦʶʳʤʳʟ ʢʝʨʝʢ: 

¶ ɾʘשʘ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷ ʘʨץʳʣʳ ʙʽʣʽʤ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫ; 

 .ʘ ʪᴅʨʙʠʝʣʝʫסʘʤסʦץ ץʧʘʨʘʪʪʳץʰʽʥ ʙʘʣʘʥʳ ʘװ ʘʪʪʘʥʜʳʨʫסʘʥʘץ ʘʞʝʪʪʽʣʽʛʽʥץ ʘʤסʦפ ¶
ɹײʣ ʪʝʭʥʦʣʦʛʠʷʥʳש ᴇʟʝʢʪʽʣʽʛʽ ץʦסʘʤʥʳש ʘץʧʘʨʘʪʪʘʥʜʳʨʫ ʞʳʣʜʘʤʜʳסʳʥʳש ʘʨʪʫʳʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ. 

ɻʝʦʛʨʘʬʠʷ ʩʘʙʘסʳʥʜʘ ʞʘשʘ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʥʳ ʧʘʡʜʘʣʘʥʫ ʙʽʣʽʤ ʤʘʟʤײʥʳʥ ʞʘשʘʨʪʫʤʝʥ, ʘץʧʘʨʘʪʪʳץ 
ʦʨʪʘʥʳ ץʘʣʳʧʪʘʩʪʳʨʫʳʤʝʥ, ʩʦʥʜʘʡ-ʘץ ʩʘʧʘʣʳ ʙʽʣʽʤ ʙʝʨʫ ʤװʤʢʽʥʜʽʛʽʥʽש ʞʦסʘʨʳ ʙʦʣʫʳʤʝʥ ʝʨʝʢʰʝʣʝʥʝʜʽ. 
ɼᴅʩʪװʨʣʽ ʦץʳʪʫ ʞװʡʝʩʽʥʜʝ ʤסײʘʣʽʤ ʙʽʣʽʤ ʙʝʨʫʰʽ ʨʦʣʽʥ ʘʪץʘʨʳʧ, ʦץʳʪʫ ײץʨʘʣʳ ʨʝʪʽʥʜʝ ץʳʟʤʝʪ ʘʪץʘʨʘʜʳ. ɸʣ 
ʦץʳʪʫʜʳש ʢʦʤʧʴʶʪʝʨʣʽʢ ʘץʧʘʨʘʪʪʳץ ʦʨʪʘʩʳ ʙʽʣʽʤʜʽ ᴇʟʜʽʛʽʥʝʥ ʤʝשʪʝʨʫʜʽש ʦʙʲʝʢʪʽʩʽ ʙʦʣʘ ʦʪʳʨʳʧ, 
ʪᴇʤʝʥʜʝʛʽʜʝʡ ʧʘʨʘʜʠʛʤʘʥʳ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ: ʆץʫʰʳ- ʦץʫ ʦʨʪʘʩʳ ï ʪʝʭʥʦʣʦʛʠʷ ʞװʡʝʩʽ. ʆʩʳ ʞװʡʝ ʥʝʛʽʟʽʥʜʝ 
ʦץʫʰʳ ᴇʟʜʽʛʽʥʝʥ ʙʽʣʽʤ ʘʣʘʜʳ. ʆץʫʰʳʥʳש ʽʩ-ᴅʨʝʢʝʪʽʥ ʪʳʤ ץʘʪʘʣ ʙʘʩץʘʨʫ ʦʥʳש ᴇʟʽʥʜʽʢ ʦʡ-ʧʽʢʽʨʽ ʤʝʥ ᴇʟ ʙʝʪʽʥʰʝ 
ʞײʤʳʩ ʽʩʪʝʫ ץʘʙʽʣʝʪʽʥʝʥ ʘʡʳʨʘʜʳ. ɻʝʦʛʨʘʬʠʷ ʧᴅʥʽʥ ʦץʳʪʫʜʘ ʞʘשʘ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʥʳש ʪʠʽʤʜʽʣʽʛʽʥʝ 
ʪʦץʪʘʣʘʪʳʥ ʙʦʣʩʘץ, ʦʥʳ ʪᴇʤʝʥʜʝʛʽʜʝʡ ʘʪʘʧ ᴇʪʫʛʝ ʙʦʣʘʜʳ: 

¶ ʄᴅʪʽʥʜʽʢ ʨʝʜʘʢʪʦʨʳ- ʛʝʦʛʨʘʬʠʷʣʳײץ ץʞʘʪʪʘʨʜʳ ײץʨʫ ײץʨʘʣʳ (ʨʝʬʝʨʘʪ, ʪʘʙʣʠʮʘʣʘʨ) 

¶ ɻʨʘʬʠʢʘʣʳץ ʨʝʜʘʢʪʦʨ- ʰʳסʘʨʤʘʰʳʣʳץ ʩʘʙʘץʪʘʨʜʳש ʞײʤʳʩʳʥ ײץʨʫ ײץʨʘʣʳ (ʰʘʨʪʪʳ ʙʝʣʛʽʣʝʨʜʽ 
ʞʘʩʘʫ, ʛʝʦʛʨʘʬʠʷʣʳץ ʧʣʘʥ ʞʘʩʘʫ, ʪʘʙʠסʘʪʪʳש ʢᴇʨʽʥʽʩʽ, ʪʝʤʧʝʨʘʪʫʨʘʥʳש, ʞʘʫʳʥ- ʰʘʰʳʥʥʳש, 
ʞʝʣʜʽש ʛʨʘʬʠʛʽʥ ʩʳʟʫ) 

¶ ʄʫʣʴʪʠʤʝʜʠʷʣʳץ ʨʝʜʘʢʪʦʨ-  ʩʘʙʘץʪʘ ʪʘʙʠסʠ ʧʨʦʮʝʩʪʝʨʜʽ ײץʨʫ ײץʨʘʣʳ(ʛʝʦʣʦʛʠʷʣʳץ, ʢʣʠʤʘʪʪʳץ). 

¶ ʇʨʝʟʝʥʪʘʮʠʷʣʳץ- ʝʣʜʽש, ʦʙʲʝʢʪʽʥʽש ʧʨʝʟʝʥʪʘʮʠʷʩʳʥ ʞʘʩʘʫ. 

¶ ʃʘʟʝʨʣʽʢ ʜʠʩʢʽʜʝʛʽ ʛʝʦʛʨʘʬʠʷʣʳץ ʢʽʪʘʧʭʘʥʘʥʳ ʧʘʡʜʘʣʘʥʫ (ʢʘʨʪʘ, ʘʥʳץʪʘʤʘʣʳץ, ʵʥʮʠʢʣʦʧʝʜʠʷ) 

¶ ʃʦʢʘʣʴʜʳץ ʪʝʩʪʽʣʝʫ.  

¶ ʀʥʪʝʨʥʝʪ ʞװʡʝʩʽʥʝ ʢʽʨʫ. ᴅʣʝʤʥʽש ʢʝʟ- ʢʝʣʛʝʥ ʞʝʨʽʥʝ ʚʠʨʪʫʘʣʜʳ ʩʘʷʭʘʪ ʞʘʩʘʫ; 

¶ ɻʝʦʛʨʘʬʠʷ סʳʣʳʤʳ ʙʦʡʳʥʰʘ ᴇʟʽʥʽש ʠʥʪʝʨʥʝʪ- ץʦʨʳʥ ײץʨʫ; ʪᴅʞʽʨʠʙʝ ʘʣʤʘʩʫ; ʪʽʢʝʣʝʡ ʵʬʠʨʜʝ 
ʘʪʘץʪʳ ʤסײʘʣʽʤʜʝʨʜʽש ʩʘʙʘץʪʘʨʳ. 

¶ ʕʣʝʢʪʨʦʥʜʳץ ʧʦʰʪʘʥʳ ʧʘʡʜʘʣʘʥʫ ʤװʤʢʽʥʜʽʛʽ. ɻʝʦʛʨʘʬʠʷʣʳץ ʘץʧʘʨʘʪʪʘʨ ʞᴇʥʽʥʜʝ ʦʡ ʙᴇʣʽʩʫ, 
ʞʘשʘʣʳץʪʘʨ ʘʣʤʘʩʫ. 

¶ ɹʽʣʽʤ ʤʘʟʤײʥʳʥʳש ʟʘʤʘʥ ʪʘʣʘʙʳʥʘ ʩʘʡ ʙʦʣʫʳ. 

 .ʳʤʝʥ ʘʣʫסʘʞʝʪʪʽ ʙʽʣʽʤʜʽ ʪʦʣʳפ ¶

¶ ɹʽʣʽʤʜʽ ᴇʟʜʽʛʽʤʝʥ ʤʝשʪʝʨʫ. 

¶ ᴆʟʽʥ-ᴇʟʽ ʙʘסʘʣʘʫ 

¶ ɾʘʣסʘʥ ʘץʧʘʨʘʪ ʘʣʫ ץʘʫʧʽʥʝʥ ײץʪʳʣʫ 

¶ ɾʘʣסʘʥ ʙʘסʘʜʘʥ ʘʨʳʣʫ 
ɾʘʡ ʢᴅʜʽʤʛʽ ʩʘʙʘץ: ʞʦסʘʨʳʜʘ ʢᴇʨʩʝʪʽʣʽʧ ʦʪʳʨסʘʥ ʙʘʨʣʳץ ᴅʜʽʩ ʙʦʡʳʥʰʘ ץʘʡ ʦץʳʪʫ ʪᴅʩʽʣʽʥ 

ʧʘʡʜʘʣʘʥʩʘשʳʟ ʜʘ ᴇʟʽשʽʟ ʙʽʣʝʩʽʟ. ʄײʥʜʘסʳ ʤסײʘʣʽʤʥʽץ שʳʟʤʝʪʽ: ʦץʫʰʳʣʘʨʜʳש ʢʦʤʧʴʶʪʝʨʛʝ ʜʝʛʝʥ 




