
 



 

 
 
 

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 
 
 

 

Xɯɯɯ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ 

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

 

 
 
 
 
 
 

29 ï 30 ʢʚʽʪʥʷ 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 
 
 

 

ʍɯɯɯ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʠʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʠʠ 

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

 

 
 
 
 
 
 

29 ï 30 ʘʧʨʝʣʷ 2015 ʛ. 
 
 
 
 
 
 
 

 

ʉɹʆʈʅʀʂ ʅɸʋʏʅʓʍ ʈɸɹʆʊ 
 
 
 
 
 
 
 
 
 
 
 
 

ʇʝʨʝʷʩʣʘʚ-ʍʤʝʣʴʥʠʮʢʠʡ ï 2015 
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ʄʘʪʝʨʽʘʣʠ ʍɯɯɯ 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 440 ʩ. 

 

ʄʘʪʝʨʠʘʣʳ ʍɯɯɯ 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 440 ʩ. 

 
 
 

ɻʆʃʆɺʅʀʁʈɽɼɸʂʊʆʈ: 
ɺ.ʇ. ʂʦʮʫʨ, 

ʜʦʢʪʦʨ ʽʩʪʦʨʠʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʜʽʡʩʥʠʡ ʯʣʝʥ ʅɸʇʅ ʋʢʨʘʾʥʠ,  

ʨʝʢʪʦʨ ɼɺʅɿ çʇʝʨʝʷʩʣʘʚ-ʍʤʝʣʴʥʠʮʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʚ̔ʝʨʩʠʪʝʪ 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. 
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ʉ.ʄ. ʈʠʢ ï ʢ.ʬ.ʥ.,ʜʦʮʝʥʪ; 
ʗ.ʆ. ʇʦʪʘʧʝʥʢʦ ï ʜ.ʽ.ʥ., ʧʨʦʬʝʩʦʨ; 
ʊ.ʄ. ɹʦʛʦʣʽʙ ï ʜ.ʝ.ʥ., ʧʨʦʬʝʩʦʨ; 
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ʈɽɼɸʂʎʀʆʅʅɸʗ ʂʆʃʃɽɻʀʗ: 
ʉ.ʄ. ʈʠʢ ï ʢ.ʬ.ʥ.,ʜʦʮʝʥʪ; 
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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.; 
ʉ.ʄ. ʂʠʢʦʪ  ɹï ʢ.ʠ.ʥ. 
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ʉɽʂʎɯʗ: ɹɯʆʃʆɻɯʏʅɯ ʅɸʋʂʀ 
 

ɸʥʘʩʪʘʩʽʷ ʂʦʣʦʩʦʚʘ, ɺʽʪʘ ʃʽʥʦʚʠʮʴʢʘ 
(ʂʠʾʚ, ʋʢʨʘʾʥʘ) 

 
ʇʆʃɯʉɸʍɸʈʀɼʀ ɺʀʑʆɻʆ ɹɸɿʀɼɯɸʃʔʅʆɻʆ ɻʈʀɹɸ GRIFOLA FRONDOSA 

 
ʂʦʨʠʩʥʽ ʜʣʷ ʣʶʜʠʥʠ ʚʣʘʩʪʠʚʦʩʪʽ ʚʠʱʠʭ ʙʘʟʠʜʽʘʣʴʥʠʭ ʛʨʠʙʽʚ ʚʽʜʦʤʽ ʱʝ ʟ ʜʘʚʥʽʭ ʯʘʩʽʚ. ɺʦʥʠ ʻ ʥʝ 

ʣʠʰʝ ʮʽʥʥʠʤ ʧʨʦʜʫʢʪʦʤ ʭʘʨʯʫʚʘʥʥʷ, ʘ ʡ ʤʘʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʫ ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʫ ʜʽʶ. ʍʦʯʘ ʥʘʫʢʦʚʝ 
ʚʠʚʯʝʥʥʷ ʮʽʣʶʱʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʢʨʦʤʽʮʝʪʽʚ ʨʦʟʧʦʯʘʣʦʩʴ ʣʠʰʝ ʟ ʩʝʨʝʜʠʥʠ ʍʍ ʩʪʦʨʽʯʯʷ, ʥʘʨʦʜʥʘ 
ʤʝʜʠʮʠʥʘ ʚʞʝ ʥʘ ʧʨʦʪʷʟʽ ʩʪʦʨʽʯ ʚʠʢʦʨʠʩʪʦʚʫʻ ʛʨʠʙʠ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʨʷʜʫ ʟʘʭʚʦʨʶʚʘʥʴ. ʆʩʦʙʣʠʚʦ ʚʘʞʣʠʚʝ 
ʟʥʘʯʝʥʥʷ ʛʨʠʙʠ ʤʘʶʪʴ ʚ ʩʭʽʜʥʽʡ ʤʝʜʠʮʠʥʽ, ʜʝ ʽʩʪʦʨʽʷ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʨʘʭʦʚʫʻ ʙʽʣʴʰʝ ʜʚʦʭ ʪʠʩʷʯ ʨʦʢʽʚ. 
ʊʘʢ, ʧʝʨʰʠʤ ʟʘʜʦʢʫʤʝʥʪʦʚʘʥʠʤ ʟʛʘʜʫʚʘʥʥʷʤ ʣʽʢʫʚʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʨʠʙʽʚ ʻ çʊʨʘʢʪʘʪ ʧʨʦ ʣʽʢʘʨʩʴʢʽ 
ʛʨʠʙʠè ɺʫ ʉʠʥʘ [1]. ɺʠʢʦʨʠʩʪʘʥʥʷ ʛʨʠʙʽʚ ʫ ʥʘʨʦʜʥʽʡ ʤʝʜʠʮʠʥʽ ʢʨʘʾʥ ɿʘʭʦʜʫ ʥʝ ʤʘʣʦ ʪʘʢʦʛʦ 
ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ, ʷʢ ʥʘ ʉʭʦʜʽ, ʧʨʦʪʝ ʟʛʘʜʢʠ ʧʨʦ ʾʭ ʮʽʣʶʱʽ ʚʣʘʩʪʠʚʦʩʪʽ ʙʫʣʠ ʟʥʘʡʜʝʥʽ ʱʝ ʚ ʧʨʘʮʷʭ 
ɻʽʧʧʦʢʨʘʪʘ [2]. 

ʅʘ ʜʘʥʠʡ ʯʘʩ ʧʣʦʜʦʚʽ ʪʽʣʘ, ʢʫʣʴʪʫʨʘʣʴʥʠʡ ʤʽʮʝʣʽʡ ʪʘ ʝʢʟʦʧʨʦʜʫʢʪʠ ʙʘʛʘʪʴʦʭ ʚʠʜʽʚ ʙʘʟʠʜʽʦʤʽʮʝʪʽʚ ʻ 
ʩʠʨʦʚʠʥʦʶ ʷʢ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʧʨʝʧʘʨʘʪʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʘʜʘʧʪʦʛʝʥʠ, ʽʤʫʥʦʩʪʠʤʫʣʷʪʦʨʠ ʽ 
ʪʝʨʘʧʝʚʪʠʯʥʽ ʨʝʯʦʚʠʥʠ ʧʨʠ ʣʽʢʫʚʘʥʥʷ ʨʽʟʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʪʘʢ ʽ ʜʣʷ ʧʨʦʜʫʢʪʽʚ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʨʽʟʥʠʭ 
ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ɿʥʘʯʥʦʶ ʧʝʨʝʚʘʛʦʶ ʪʘʢʠʭ ʩʧʦʣʫʢ ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʪʦʢʩʠʯʥʦʩʪʽ ʪʘ ʧʦʙʽʯʥʦʾ ʜʽʾ [2, 3]. 

ɹʽʦʣʦʛʽʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʚʠʱʠʭ ʙʘʟʠʜʽʦʤʽʮʝʪʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʨʠʩʫʪʥʽʩʪʶ ʚ ʾʭ ʧʣʦʜʦʚʠʭ ʪʽʣʘʭ, 
ʢʫʣʴʪʫʨʘʣʴʥʦʤʫ ʤʽʮʝʣʽʾ ʯʠ ʢʫʣʴʪʫʨʘʣʴʥʽʡ ʨʽʜʠʥʽ ʨʷʜʫ ʢʦʤʧʦʥʝʥʪʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ 
ʧʦʣʽʩʘʭʘʨʠʜʠ, ʪʝʨʧʝʥʦʾʜʠ, ʬʝʨʤʝʥʪʠ ʪʘ ʣʝʢʪʠʥʠ [2, 3].  

ʗʢ ʜʞʝʨʝʣʦ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʤʝʜʠʮʠʥʽ, ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ 
ʚʠʢʣʠʢʘʻ ʚʠʱʠʡ ʙʘʟʠʜʽʦʤʽʮʝʪ Grifola frondosa. 

Grifola frondosa ï ʛʨʠʬʦʣʘ ʢʫʨʯʘʚʘ, çʛʨʠʙ-ʙʘʨʘʥè, ʱʦ ʥʘʣʝʞʠʪʴ ʜʦ ʜʦ ʨʦʜʫ Grifola, ʨʦʜʠʥʠ 
Meripilaceae, ʧʦʨʷʜʢʫ Polyporales, ʧʽʜʢʣʘʩʫ Agaricomycetidae, ʢʣʘʩʫ Basidiomycetes [4]. ʊʘʢʦʞ ʚʽʜʦʤʠʡ ʧʽʜ 
ʥʘʟʚʦʶ ʤʘʾʪʘʢʝ ʘʙʦ ʪʘʥʮʶʶʯʠʡ ʛʨʠʙ ʫ ʗʧʦʥʽʾ, ʘ ʚ ʂʠʪʘʾ ʡʦʛʦ ʥʘʟʠʚʘʶʪʴ çZhu-lingè, çKeishoè ʽ çShen ʅʝr 
Ben ʂʘʦ jingè [5].  

ɺ ʧʨʠʨʦʜʽ ʨʦʟʧʦʚʩʶʜʞʝʥʠʡ ʫ ɭʚʨʦʧʽ, ɼʘʣʝʢʦʤʫ ʉʭʦʜʽ, ɸʟʽʾ, ʂʘʚʢʘʟʽ, ʇʽʚʥʽʯʥʽʡ ɸʤʝʨʠʮʽ, ɸʚʩʪʨʘʣʽʾ. ɺ 
ʋʢʨʘʾʥʽ ʪʨʘʧʣʷʻʪʴʩʷ ʥʘ ɿʘʢʘʨʧʘʪʪʽ, ʚ ʢʘʨʧʘʪʩʴʢʠʭ ʪʘ ʟʘʭʽʜʥʦʫʢʨʘʾʥʩʴʢʠʭ ʣʽʩʘʭ, ʫ ʛʦʨʘʭ ʂʨʠʤʫ. ʈʽʜʢʦ ʮʝʡ 
ʛʨʠʙ ʤʦʞʥʘ ʪʘʢʦʞ ʟʫʩʪʨʽʪʠ ʫ ʩʪʝʧʦʚʠʭ ʪʘ ʣʽʩʦʩʪʝʧʦʚʠʭ ʟʦʥʘʭ. ʈʦʩʪʝ ʚ ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʣʽʩʘʭ, ʙʽʣʷ ʦʩʥʦʚʠ 
ʩʪʘʨʠʭ ʜʝʨʝʚ, ʧʝʨʝʚʘʞʥʦ ʜʫʙʘ, ʙʫʢʘ ʽ ʛʨʘʙʘ [6]. 

ʄʘʾʪʘʢʝ ʟʘʥʝʩʝʥʠʡ ʫ ʏʝʨʚʦʥʫ ʢʥʠʛʫ ʋʢʨʘʾʥʠ ʪʘ ʽʥʰʠʭ ʢʨʘʾʥ ʩʚʽʪʫ [6]. ʇʨʠʯʠʥʘʤʠ ʮʴʦʛʦ ʩʪʘʣʠ 
ʘʢʪʠʚʥʠʡ ʟʙʽʨ ʛʨʠʙʽʚ ʥʘʩʝʣʝʥʥʷʤ ʪʘ ʚʠʨʫʙʢʘ ʣʽʩʽʚ. 

ɺ ʜʘʥʠʡ ʯʘʩ ʛʨʽʬʦʣʘ ʢʫʨʯʘʚʘ ʰʪʫʯʥʦ ʚʠʨʦʱʫʻʪʴʩʷ ʫ ʧʨʦʤʠʩʣʦʚʠʭ ʤʘʩʰʪʘʙʘʭ, ʧʨʠʯʦʤʫ 
ʚʠʨʦʙʥʠʮʪʚʦ ʾʾ ʩʢʣʘʜʘʻ 0,3% ʚʽʜ ʚʩʴʦʛʦ ʦʙʩʷʛʫ ʰʪʫʯʥʦ ʚʠʨʦʱʫʚʘʥʠʭ ʚʠʱʠʭ ʙʘʟʠʜʽʘʣʴʥʠʭ ʛʨʠʙʽʚ [3]. ʊʘʢʽ 
ʟʥʘʯʥʽ ʦʙʩʷʛʠ ʚʠʨʦʙʥʠʮʪʚʘ ʟʫʤʦʚʣʝʥʽ ʷʢ ʭʘʨʯʦʚʦʶ ʮʽʥʥʽʩʪʶ ʮʴʦʛʦ ʛʨʠʙʘ, ʪʘʢ ʽ ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʠʤʠ 
ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʙʘʟʠʜʽʦʤ ʪʘ ʧʨʦʜʫʢʪʽʚ, ʱʦ ʤʦʞʥʘ ʦʪʨʠʤʫʚʘʪʠ ʟ ʥʠʭ. ʊʘʢ, ʤʘʾʪʘʢʝ ʟʜʘʚʥʘ ʚʠʩʦʢʦ ʮʽʥʫʻʪʴʩʷ 
ʢʠʪʘʡʩʴʢʠʤʠ ʪʘ ʷʧʦʥʩʴʢʠʤʠ ʪʨʘʚʥʠʢʘʤʠ ʷʢ ʙʘʛʘʪʘ ʥʘ ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ ʾʞʘ ʪʘ ʷʢ ʣʽʢʘʨʩʴʢʠʡ ʟʘʩʽʙ, ʷʢʠʡ ʚ 
ʪʨʘʜʠʮʽʡʥʽʡ ʢʠʪʘʡʩʴʢʽʡ ʤʝʜʠʮʠʥʽ ʯʘʩʪʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ ʰʣʫʥʢʫ ʪʘ ʩʝʣʝʟʽʥʢʠ ʪʘ 
ʷʢ ʟʘʩʧʦʢʽʡʣʠʚʠʡ ʟʘʩʽʙ [5]. ʅʘʫʢʦʚʝ ʚʠʚʯʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʩʧʦʣʫʢ ʟ G. frondosa ʨʦʟʧʦʯʘʣʦʩʷ ʟ 
ʩʝʨʝʜʠʥʠ 1980-ʭ ʨʦʢʽʚ. ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʮʝʡ ʛʨʠʙ ʤʘʻ ʧʨʦʪʠʧʫʭʣʠʥʥʫ ʪʘ 
ʽʤʫʥʦʤʦʜʫʣʶʶʯʫ ʜʽʶ, ʘʢʪʠʚʥʽʩʪʴ ʧʨʦʪʠ ɺɯʃ, ʚʦʣʦʜʽʻ ʘʥʪʠʛʽʧʝʨʪʝʥʟʠʚʥʠʤʠ, ʘʥʪʠʜʽʘʙʝʪʠʯʥʠʤʠ ʪʘ 
ʘʥʪʠʛʽʧʝʨʣʽʧʽʜʝʤʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʜʦʧʦʤʘʛʘʻ ʫ ʙʦʨʦʪʴʙʽ ʟ ʦʞʠʨʽʥʥʷʤ [2, 3, 5].  

ʃʽʢʫʚʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ G. frondosa ʦʙʫʤʦʚʣʝʥʽ ʧʝʨʝʚʘʞʥʦ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʧʦʣʽʩʘʭʘʨʠʜʽʚ [1, 2, 3]. 
ʎʽ ʧʦʣʽʩʘʭʘʨʠʜʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʩʫʪʥʽ ʚ ʧʣʦʜʦʚʠʭ ʪʽʣʘʭ, ʢʫʣʴʪʫʨʘʣʴʥʦʤʫ ʤʽʮʝʣʽʾ ʽ ʢʫʣʴʪʫʨʘʣʴʥʦʤʫ 
ʩʝʨʝʜʦʚʠʱʽ. ɺ ʦʩʥʦʚʥʦʤʫ, ʮʝ ʛʣʶʢʘʥʠ ʟ ɓ-1,3 ʽ ɓ-1,6, ʘ ʪʘʢʦʞ Ŭ-1,3-ʛʣʽʢʦʟʠʜʥʠʤʠ ʟʚôʷʟʢʘʤʠ, ʜʝʷʢʽ ʻ 
ʧʨʦʪʝʦʛʣʽʢʘʥʘʤʠ ʯʠ ʛʝʪʝʨʦʛʣʽʢʘʥʘʤʠ. ɰʭ ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʝʨʝʜʦʚʠʱʘ, 
ʩʪʫʧʝʥʶ ʨʦʟʛʘʣʫʞʝʥʥʷ ʽ ʢʦʥʬʦʨʤʘʮʽʾ ʤʦʣʝʢʫʣʠ [2, 3, 7]. 

ɿʘʛʘʣʦʤ ʟ ʤʘʾʪʘʢʝ ʚʠʜʽʣʝʥʦ ʪʘʢʽ ʧʦʣʽʩʘʭʘʨʠʜʠ: 
- ʟ ʧʣʦʜʦʚʦʛʦ ʪʽʣʘ ï ɓ-ʛʣʶʢʘʥ ʛʨʠʬʦʣʘʥ, ʢʩʠʣʦʛʣʶʢʘʥ, ʤʘʥʥʦʛʣʶʢʘʥ, ʬʫʢʦʤʘʥʥʦʛʣʶʢʘʥ; 
- ʟ ʤʽʮʝʣʽʶ ï ʛʝʪʝʨʦʛʣʶʢʦʧʨʦʪʝʾʥ, ʤʘʥʥʦʛʘʣʘʢʪʦʬʫʢʘʥ, ʛʝʪʝʨʦʢʩʠʣʘʥ, ʬʫʢʦʢʩʠʣʘʥ, 
ʛʘʣʘʢʪʦʤʘʥʥʦʛʣʶʢʘʥ [3]. 

ʇʦʣʽʩʘʭʘʨʠʜʠ G. frondosa ʤʘʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʫ ʣʽʢʫʚʘʣʴʥʫ ʜʽʶ. ʅʘʡʚʽʜʦʤʽʰʠʤ ʧʦʣʽʩʘʭʘʨʠʜʦʤ, ʷʢʠʡ 
ʦʪʨʠʤʫʻʪʴʩʷ ʚʠʜʽʣʝʥʥʷʤ ʟ ʧʣʦʜʦʚʠʭ ʪʽʣ ʤʘʾʪʘʢʝ ʻ ʛʨʠʬʦʣʘʥ ï ʨʦʟʛʘʣʫʞʝʥʠʡ ɓ-(1Ÿ3)-ʛʣʶʢʘʥ ʟ ɓ-1,6-
ʛʣʽʢʦʟʠʜʥʠʤʠ ʟʚôʷʟʢʘʤʠ [7, 8]. ʆʩʥʦʚʥʦʶ ʙʽʦʣʦʛʽʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʛʨʠʬʦʣʘʥʫ ʻ ʽʤʫʥʦʤʦʜʫʣʶʶʯʘ ʪʘ 
ʧʨʦʪʠʧʫʭʣʠʥʥʘ [3, 9-14]. ɯʤʫʥʦʤʦʜʫʣʶʶʯʠʡ ʝʬʝʢʪ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʘʢʪʠʚʘʮʽʾ ʨʷʜʫ ʬʫʥʢʮʽʡ ʤʘʢʨʦʬʘʛʽʚ, 
ʥʘʧʨʠʢʣʘʜ, ʙʽʦʩʠʥʪʝʟ ʬʘʢʪʦʨʫ ʥʝʢʨʦʟʫ ʧʫʭʣʠʥ ʘʣʴʬʘ, ʜʝʷʢʠʭ ʮʠʪʦʢʽʥʽʚ ʪʘ ʩʫʧʝʨʦʢʩʠʜʥʠʭ ʘʥʽʦʥʽʚ ʽ ʚʧʣʠʚ ʥʘ 
ʾʭ ʮʠʪʦʪʦʢʩʠʯʥʽʩʪʴ ʪʘ ʬʘʛʦʮʠʪʦʟ. ʂʨʽʤ ʚʧʣʠʚʫ ʥʘ ɺ-ʢʣʽʪʠʥʥʠʡ ʽʤʫʥʽʪʝʪ ʮʝʡ ɓ-ʛʣʶʢʘʥ ʪʘʢʦʞ ʨʝʛʫʣʶʻ 
ʘʢʪʠʚʥʽʩʪʴ ʮʠʪʦʪʦʢʩʠʯʥʠʭ ʊ-ʢʣʽʪʠʥ ʪʘ ʅʂ-ʢʣʽʪʠʥ [3, 9, 11, 12, 13]. 

ʇʨʦʪʠʧʫʭʣʠʥʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʛʨʽʬʦʣʘʥʫ ʧʽʜʪʚʝʨʜʞʝʥʘ ʙʘʛʘʪʴʤʘ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʷʢ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ 
ʜʦʩʣʽʜʘʭ ʥʘ ʪʚʘʨʠʥʘʭ, ʪʘʢ ʽ ʚ ʢʣʽʥʽʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʥʷʭ. ɺ ʗʧʦʥʽʾ ʪʘ ʉʐɸ ʛʨʠʬʦʣʘʥ ʻ ʦʬʽʮʽʡʥʦ ʚʠʟʥʘʥʠʤ 
ʣʽʢʘʨʩʴʢʠʤ ʧʨʝʧʘʨʘʪʦʤ, ʷʢʠʡ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʦʜʥʦʯʘʩʥʦ ʟ ʭʽʤʽʦ- ʘʙʦ ʨʘʜʽʦʪʝʨʘʧʽʻʶ ʦʥʢʦʟʘʭʦʨʶʚʘʥʴ. ʎʝʡ 
ʣʽʢʫʚʘʣʴʥʠʡ ʟʘʩʽʙ ʻ ʤʦʜʠʬʽʢʘʪʦʨʦʤ ʙʽʦʣʦʛʽʯʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʥʝ ʤʘʻ ʧʨʷʤʦʾ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʽ ʧʨʦʪʠ ʧʫʭʣʠʥʥʠʭ 
ʢʣʽʪʠʥ ʽ ʡʦʛʦ ʧʨʦʪʠʧʫʭʣʠʥʥʫ ʜʽʶ ʚʚʘʞʘʶʪʴ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʶ. ɸʣʝ ʢʦʤʧʣʝʢʩʥʠʡ ʚʧʣʠʚ ʦʜʨʘʟʫ ʥʘ ʨʽʟʥʽ ʣʘʥʢʠ 
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ʽʤʫʥʽʪʝʪʫ ʜʦʟʚʦʣʷʻ ʛʨʠʬʦʣʘʥʫ ʧʨʠʰʚʠʜʰʫʚʘʪʠ ʨʝʛʨʝʩʽʶ ʧʫʭʣʠʥ ʪʘ ʟʥʠʞʫʚʘʪʠ ʪʘʢʽ ʥʝʛʘʪʠʚʥʽ ʝʬʝʢʪʠ ʫ 
ʭʚʦʨʠʭ, ʷʢ ʤʽʻʣʦʩʫʧʨʝʩʩʽʷ ʪʘ ʥʝʬʨʦʪʦʢʩʠʯʥʦʩʪʴ [3, 9, 11-14]. 

ʅʘ ʜʘʥʠʡ ʯʘʩ ʛʨʠʬʦʣʘʥ ʦʪʨʠʤʫʶʪʴ ʟ ʧʣʦʜʦʚʠʭ ʪʽʣ, ʧʨʦʪʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʣʠʙʠʥʥʦʛʦ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʻ 
ʦʧʪʠʤʘʣʴʥʽʰʠʤ ʪʘ ʝʬʝʢʪʠʚʥʽʰʠʤ, ʷʢ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʤʽʮʝʣʽʘʣʴʥʦʾ ʙʽʦʤʘʩʠ ʪʘʢ ʽ ʜʣʷ 
ʦʪʨʠʤʘʥʥʷ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʊʘʢʦʞ ʻ ʘʢʪʫʘʣʴʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷ ʩʢʣʘʜʫ ʝʥʜʦ- ʪʘ ʝʢʟʦʤʝʪʘʙʦʣʽʪʽʚ, ʷʢʽ 
ʫʪʚʦʨʶʶʪʴʩʷ ʧʨʠ ʛʣʠʙʠʥʥʦʤʫ ʤʝʪʦʜʽ ʢʫʣʴʪʠʚʫʚʘʥʥʷ. 

ʊʦʤʫ ʤʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʧʨʦʚʝʩʪʠ ʛʣʠʙʠʥʥʝ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʚʠʱʦʛʦ ʙʘʟʠʜʽʦʤʽʮʝʪʫ Grifola frondosa 
ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʥʘʢʦʧʠʯʝʥʥʷ ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʽʚ ʚ ʢʫʣʴʪʫʨʘʣʴʥʦʤʫ ʬʽʣʴʪʨʘʪʽ ʪʘ ʤʽʮʝʣʽʘʣʴʥʠʭ 
ʝʥʜʦʧʦʣʽʩʘʭʘʨʠʜʽʚ. 

ɺ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʩʪʘʥʜʘʨʪʥʽ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʽ, ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʽ ʙʽʦʭʽʤʽʯʥʽ ʤʝʪʦʜʠ. 
ɻʣʠʙʠʥʥʝ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʰʪʘʤʫ 1790 G. frondosa ʧʨʦʚʦʜʠʣʠ ʚ ʢʦʣʙʘʭ ɽʨʣʝʥʤʝʻʨʘ ʥʘ 750 ʤʣ, ʚ 

ʫʤʦʚʘʭ ʧʦʩʪʽʡʥʦʛʦ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʨʙʽʪʘʣʴʥʦʾ ʢʘʯʘʣʢʠ 120 ʦʙ/ʭʚ, ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ +27 Ñ 1 ʉ̄. 
ʂʦʣʙʠ ʽʥʦʢʫʣʶʚʘʣʠ ʦʪʨʠʤʘʥʦʶ ʧʦʧʝʨʝʜʥʴʦ ʬʽʟʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʦʶ ʛʣʠʙʠʥʥʦʶ ʢʫʣʴʪʫʨʦʶ ʚ ʢʽʣʴʢʦʩʪʽ 10 
ʦʙôʻʤʥʠʭ ʚʽʜʩʦʪʢʽʚ. ʂʫʣʴʪʠʚʫʚʘʥʥʷ ʟʜʽʡʩʥʶʚʘʣʠ ʥʘ ʩʠʥʪʝʪʠʯʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ [15] ʟ ʜʦʜʘʚʘʥʥʷʤ 1% ʤʝʣʷʩʠ 
ʪʘ 50 ʛ/ʜʤ

3
 ʛʣʶʢʦʟʠ. 

ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʦʛʦ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʪʨʠʚʘʣʽʩʪʶ 10 ʜʽʙ ʙʽʦʤʘʩʫ ʚʽʜʦʢʨʝʤʣʶʚʘʣʠ ʯʝʨʝʟ ʢʘʧʨʦʥʦʚʠʡ 
ʬʽʣʴʪʨ, ʧʨʦʤʠʚʘʣʠ ʜʠʩʪʠʣʴʦʚʘʥʦʶ ʚʦʜʦʶ ʪʘ ʚʠʟʥʘʯʘʣʠ ʚ ʥʽʡ ʟʘʛʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʝʥʜʦʧʦʣʽʩʘʭʘʨʠʜʽʚ. ɼʣʷ 
ʮʴʦʛʦ ʤʽʮʝʣʽʡ ʨʫʡʥʫʚʘʣʠ ʚ ʛʦʤʦʛʝʥʽʟʘʪʦʨʽ, ʟʘʣʠʚʘʣʠ ʜʠʩʪʠʣʴʦʚʘʥʦʶ ʚʦʜʦʶ (1:5) ʪʘ ʢʠʧôʷʪʠʣʠ ʥʘ ʚʦʜʷʥʽʡ 
ʙʘʥʽ 12 ʛʦʜʠʥ. ɼʘʣʽ ʪʨʠʯʽ ʧʨʦʚʦʜʠʣʠ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ ʟ ʜʠʩʪʠʣʷʪʦʤ ʧʨʠ 3000 ʦʙ/ʭʚ ʧʦ 15 ʭʚʠʣʠʥ ʜʣʷ 
ʧʦʚʥʽʰʦʛʦ ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʝʥʜʦʧʦʣʽʩʘʭʘʨʠʜʽʚ ʚʽʜ ʥʝʨʦʟʯʠʥʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʤʽʮʝʣʽʶ [14]. 

ɺ ʦʪʨʠʤʘʥʠʭ ʬʫʛʘʪʽ ʪʘ ʢʫʣʴʪʫʨʘʣʴʥʦʤʫ ʬʽʣʴʪʨʘʪʽ ʚʠʟʥʘʯʘʣʠ ʢʽʣʴʢʽʩʪʴ ʧʦʣʽʩʘʭʘʨʠʜʽʚ. ɼʣʷ ʮʴʦʛʦ ʚ 
ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʧʦʣʽʩʘʭʘʨʠʜʠ ʦʩʘʜʞʫʚʘʣʠ 96% ʝʪʘʥʦʣʦʤ ʟ (1:1) ʪʘ ʚʠʪʨʠʤʫʚʘʣʠ 10-12 ʛʦʜʠʥ ʧʨʠ +4Áʉ, ʧʽʩʣʷ 
ʯʦʛʦ ʚʽʜʮʝʥʪʨʠʬʫʛʦʚʫʚʘʣʠ ʧʨʠ 6000 ʦʙ/ʭʚ 20 ʭʚʠʣʠʥ ʽ ʚʠʩʫʰʫʚʘʣʠ ʧʨʠ +60Áʉ. ʆʪʨʠʤʘʥʠʡ ʦʩʘʜ ʨʦʟʯʠʥʷʣʠ ʚ 
5 ʤʣ ʛʘʨʷʯʦʾ ʜʠʩʪʠʣʴʦʚʘʥʦʾ ʚʦʜʠ ʪʘ ʚʽʜʙʠʨʘʣʠ 2 ʤʣ ʨʦʟʯʠʥʫ, ʚ ʷʢʦʤʫ ʚʠʟʥʘʯʘʣʠ ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʣʝʥʠʭ ʝʥʜʦ- 
ʪʘ ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʽʚ ʬʝʥʦʣ-ʩʽʨʯʘʥʠʤ ʤʝʪʦʜʦʤ [16]. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʛʣʠʙʠʥʥʦʛʦ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʙʘʟʠʜʽʦʤʽʮʝʪʫ G. frondosa ʙʫʣʦ ʦʪʨʠʤʘʥʦ 2,8°0,2 ʛ/ʜʤ
3 

ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʽʚ ʪʘ 0,06°0,01 ʛ/ʜʤ
3
 ʝʥʜʦʧʦʣʽʩʘʭʘʨʠʜʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʥʥʷ ʝʥʜʦ- ʪʘ ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʽʚ ʟ G. frondosa ʚ ʫʤʦʚʘʭ ʛʣʠʙʠʥʥʦʛʦ 
ʢʫʣʴʪʠʚʫʚʘʥʥʷ, ʙʝʟ ʦʪʨʠʤʘʥʥʷ ʧʣʦʜʦʚʠʭ ʪʽʣ ʻ ʜʦʩʪʘʪʥʴʦ ʝʬʝʢʪʠʚʥʠʤ. ʇʦʜʘʣʴʰʝ ʜʦʩʣʽʜʞʝʥʥʷ ʫʤʦʚ 
ʙʽʦʩʠʥʪʝʟʫ, ʚʠʚʯʝʥʥʷ ʢʫʣʴʪʫʨʘʣʴʥʠʭ ʪʘ ʙʽʦʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʨʠʬʦʣʠ, ʘ ʪʘʢʦʞ ʦʧʪʠʤʽʟʘʮʽʷ ʩʢʣʘʜʫ 
ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʦʥʦʤʽʯʥʽʰʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʧʦʙʽʯʥʠʭ 
ʧʨʦʜʫʢʪʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʽʥʰʠʭ ʛʘʣʫʟʝʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʜʦʧʦʤʦʞʝ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽʩʪʴ 
ʦʪʨʠʤʘʥʥʷ ʛʣʶʢʘʥʽʚ. ʂʨʽʤ ʪʦʛʦ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʚʠʚʯʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 
ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʽʚ, ʱʦ ʩʠʥʪʝʟʫʶʪʴʩʷ G. frondosa ʨʽʚʝʥʴ ʜʦʩʣʽʜʞʝʥʥʦʩʪʽ ʷʢʠʭ ʟʘʣʠʰʘʻʪʴʩʷ ʥʠʟʴʢʠʤ. 
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ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ:  

ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʧʨʦʤʠʩʣʦʚʦʾ ʙʽʦʪʝʭʥʦʣʦʛʽʾ, ʃʽʥʦʚʠʮʴʢʘ ɺʽʪʘ ʄʠʭʘʡʣʽʚʥʘ.  
 
 

ɸ. ʂʫʨʙʘʥʦʚ, ɹ. ɸʣʠʢʫʣʦʚ, ɹ. ɹʘʟʘʨʦʚ, ʉ. ʍ˄ʞʞʠʝʚ 
 (ʉʘʤʘʨʢʘʥʜ, ʋʟʙʝʢʠʩʪʘʥ) 

 
YUKSAK SUVO`TLAR YORDAMIDA IFLOSLANGAN SUVLARNI TOZALASH TEXNOLOGIYASI 

 
Hozirgi kunda ichimlik suvi, uning ifloslanishi va ifloslangan suvlarni tozalash hamda oqova suvlarni 

zararsizlantirish dolzarb muammolardan biri hisoblanadi. Bu muammoning yechimi sifatida yuksak suvo`tlar 
yordamida ifloslangan suvlarni tozalash texnologiyasini yaratish va rivojlantirish maqsadida tadqiqot ishlarini olib 
borish muhim ahamiyat kasb etadi. 

 Respublikamizda turli xil manbalar ta`sirida ifloslngan suvlarini yuksak suv oósimliklari, suvoótlari, Bacillus, 
Pseudomonas, Bacillus cereus, Bacterium megaterium va boshqa bakteriyalar vakillari, Pseudomonas 
fluorescens B-5040 yordamida (pestitsidlar, fenollar, sianidlar, ogóir metallar tuzlari va h.k.dan) tozalash usullari 
ishlab chiqilgan (Shoyakubov va boshq., 2005; Boóriev, 1993; Qutliev, 1993; Sagdieva, 1997; Sanakulov, 2001). 
Rossiyada oltin saralash korxonalari oqova suvlariga oziqa manbasi sifatida ammofos qoóshib, L. minor 
yordamida tozalangan (Antoninova,2007). Chiqindili oqova suvlarni yuksak suv oósimliklariï ryaska, azolla, pistiya 
va eyxorniya yordamida tozalashning fizikaviy, kimyoviy, biologik, mikrobiologik jarayonlari, ionlar metabolizmi, 
oósimlik toóqimalaridagi akkumulyasiyasi kabi jihatlar oórganilgan. 

Biz tadqiqotlarimizda ifloslangan ichimlik suvlarini yuksak suvo`tlar yordamida tozalash texnologiyasini 
amaliy jihatdan tekshirishni maqsad qilib oldik. Maqsaddan kelib chiqqan holda, Zarafshon daryosining o`rta 
qismi hududlaridan olingan ichimlik suvi namunalarini suvo`tlar bilan tozalashdan oldin va keyin fizik-kimyoviy 
jihatdan tahlil qilib, ularni taqqoslashga qaratilgan tajribalar olib borildi. 

Tadqiqotlarimizda obyekt sifatida har xil darajada ifloslangan ichimlik suvi, yuksak suvo`tlardan 
foydalandik. Yuksak suvo`tlar quyidagilar: 

Eyxorniya(Eichhornia crassipes (Solms.), Pontederiaceae), barglari qoshiqsimon, silliq, yaltiroq 
tusda, chetlari tekis, simmetrik joylashgan, tomirlari yirik, barg bandlarida havo bilan toólgan sharsimon, 
aerenxima tufayli suv yuzasida qalqib oósadi. Popuksimon ildiz tizimi tukchalari ikki tomonlama shoxlangan, 
poyasi asosidan 15-20 ta barg góilofi bilan birga yon ildizlar rivojlangan, uzunligi 2,5 sm boólgan ikkinchi tartib yon 
ildizlari suvda gorizontal joylashgan. 

 

 
1-rasm. Eichhornia crassipes 

 
Pistiya (Pistia stratiotes (L.), Araceae) boóyi 20 ï 40 sm, qisqargan poyali, barglari yassi eshkaksimon. 

Ildiz boógózidan chiqqan barglari qalin bogólam hosil qilib, qalin, shaffof tukchalar bilan qoplangan, quyi qismi och 
yashil, aerenxima toóqimasi kuchli rivojlanganligi sababli suvda qalqib oósadi. Ildiz tizimi popuksimon (50-60 sm), 
kipriksimon tukchalar bilan qoplangan. 
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2-rasm. Pistia stratiotes 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Tadqiqotlarimizda bajarilishi belgilab berilgan tajribalar Samarqand davlat universiteti Tabiiy fanlar 
fakulteti Fiziologiya, genetika va biokimyo kafedrasi ilmiy tadqiqot laboratoriyalari, issiqxonasida olib borildi. 
Ichimlik suvlarining fizik xossasi va kimyoviy tarkibi Yu. Lure (1984) uslublari boóyicha, algologik namunalarni 
yigóish, tahlil qilishda M.M.Gollerbax(1951), S.P.Vasser(1989) uslublaridan foydalanildi (tajriba natijalari 1-
jadvalda keltirilgan). 

Tajriba natijasida olingan ma`lumotlardan ko`rinib turibdiki, Zarafshon daryosidan olingan suv 
namunalarining ta`mi suvo`tlar bilan tozalashdan oldin o`rtacha 1,78 Ñ 0,02 ballga teng bo`lgan bo`lsa, eyxorniya 
va  pistiya bilan tozalangandan keyin bu ko`rsatkich mos tarzda 1,94 Ñ 0,02 va 1,96 Ñ 0,04 o`zgargan (Ushbu 
ko`rsatkich me`yori standart bo`yicha 2,0 ballga teng). 
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3-Rasm. Suvo`tlar bilan tozalangan Zarafshon daryosining suv  

namunalarining fizik-kimyoviy ko`rsatkichlarining o`zgarishi 
 

1-jadval va 3-rasmdagi ma`lumotlarni tahlil qilsak, Zarafshon daryosidan olingan suv namunalarining fizik-
kimyoviy ko`rsatkichlari eyxorniya va  pistiya bilan tozalangandan keyin suvo`tlar bilan tozalashdan oldingi 
holatidan o`zgarganligini ko`rishimiz mumkin, ya`ni barcha ko`rsatkichlar ko`rsatkich me`yori standarti tomon 
o`zgargan. Bundan xulosa qilishimiz mumkinki, ifloslangan suvlarni yuksak suv oósimliklari yordamida tozalash 
mumkin. 

Shhuningdek, ifloslangan suvlarni yuksak suv oósimliklari yordamida tozalash biotexnologiyasi bir qancha 
afzalliklarga ega boólib: birinchidan, eyxorniya, pistiyalarni oóstirish uchun qoóshimcha ozuqa muhiti talab 
qilinmaydi; ikkinchidan, kommunal-xoójalik oqova suvlarini tozalashga amalda sarflanayotgan mablagó (ishchi 
kuchi, elektroenergiya, tozalash inshooti, dezinfeksiyalovchi vositalar va boshq.) tejab qolinadi; uchinchidan, 
tozalash inshootida yetishtirilgan yuksak suv oósimliklari biomassasidan noanôanaviy energiya manbai (biogaz, 
bioetanol) olishda foydalanish mumkin; to`rtinchidan tozalash inshootida yuksak suv oósimliklari yordamida 
tozalangan suvdan oqova suvlarni suyultirishda, korxonada texnologik maqsadlarda yoki tozalash inshooti atrofi 
ixota daraxtzorlarini sugóorishda foydalanish mumkin. 
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ʆʣʝʢʩʘʥʜʨ ʄʦʽʩʝʻʥʢʦ 

(ʂʠʾʚ, ʋʢʨʘʾʥʘ) 

 
ʉʋʏɸʉʅɯ ʋʉʇɯʍʀ ʎʀʊʆʃʆɻɯɰ 

 

ɿʘ ʦʩʪʘʥʥʽ 50 ʨʦʢʽʚ ʮʠʪʦʣʦʛʽʷ ʟ ʦʧʠʩʦʚʦ-ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʧʝʨʝʪʚʦʨʠʣʘʩʷ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ʥʘʫʢʫ, 
ʷʢʘ ʩʪʘʚʠʪʴ ʧʝʨʝʜ ʩʦʙʦʶ ʟʘʚʜʘʥʥʷ ʚʠʚʯʝʥʥʷ ʬʽʟʽʦʣʦʛʽʾ ʢʣʽʪʠʥʠ, ʾʾ ʦʩʥʦʚʥʠʭ ʞʠʪʪʻʚʠʭ ʬʫʥʢʮʽʡ ʽ 
ʚʣʘʩʪʠʚʦʩʪʝʡ, ʾʾ ʙʽʦʣʦʛʽʾ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʩʫʯʘʩʥʘ ʮʠʪʦʣʦʛʽʷ ī ʮʝ ʬʽʟʽʦʣʦʛʽʷ ʢʣʽʪʠʥʠ. ʄʦʞʣʠʚʽʩʪʴ ʪʘʢʦʛʦ 
ʧʝʨʝʢʣʶʯʝʥʥʷ ʽʥʪʝʨʝʩʽʚ ʜʦʩʣʽʜʥʠʢʽʚ ʚʠʥʠʢʣʘ ʫ ʟʚ'ʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʮʠʪʦʣʦʛʽʷ ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʘ ʟ ʥʘʫʢʦʚʠʤʠ ʪʘ 
ʤʝʪʦʜʠʯʥʠʤʠ ʜʦʩʷʛʥʝʥʥʷʤʠ ʙʽʦʭʽʤʽʾ, ʙʽʦʬʽʟʠʢʠ, ʤʦʣʝʢʫʣʷʨʥʦʾ ʙʽʦʣʦʛʽʾ ʽ ʛʝʥʝʪʠʢʠ. ʎʝ ʧʦʩʣʫʞʠʣʦ ʧʽʜʩʪʘʚʦʶ 
ʜʣʷ ʧʦʛʣʠʙʣʝʥʦʛʦ ʚʠʚʯʝʥʥʷ ʢʣʽʪʠʥʠ ʷʢ ʪʘʢʦʾ, ʜʣʷ ʚʠʚʯʝʥʥʷ ʾʾ ʟʘʛʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 
ʚʞʝ ʟ ʧʦʟʠʮʽʡ ʮʠʭ ʥʘʫʢ, ʱʦ ʡ ʜʘʣʦ ʧʽʜʩʪʘʚʠ ʜʣʷ ʧʦʷʚʠ ʧʝʚʥʦʾ ʩʠʥʪʝʪʠʯʥʦʾ ʥʘʫʢʠ ʧʨʦ ʢʣʽʪʠʥʫ, ʘ ʩʘʤʝ ʙʽʦʣʦʛʽʾ 
ʢʣʽʪʠʥʠ ʘʙʦ, ʷʢ ʯʘʩʪʽʰʝ ʥʘʟʠʚʘʶʪʴ, ʢʣʽʪʠʥʥʦʾ ʙʽʦʣʦʛʽʾ. ʋ ʮʽʡ ʥʘʫʮʽ ʧʣʽʜʥʦ ʧʦʻʜʥʫʶʪʴʩʷ ʷʢ ʤʦʨʬʦʣʦʛʽʯʥʽ, ʪʘʢ ʽ 
ʤʦʣʝʢʫʣʷʨʥʦ-ʙʽʦʣʦʛʽʯʥʽ ʧʽʜʭʦʜʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʚ ʜʘʥʠʡ ʯʘʩ ʚʚʘʞʘʪʠ, ʱʦ ʪʝʨʤʽʥʠ ʮʠʪʦʣʦʛʽʷ ʽ ʙʽʦʣʦʛʽʷ ʢʣʽʪʠʥʠ 
ʟʙʽʛʘʶʪʴʩʷ, ʦʩʢʽʣʴʢʠ ʾʭ ʧʨʝʜʤʝʪʦʤ ʚʠʚʯʝʥʥʷ ʻ ʢʣʽʪʠʥʘ, ʱʦ ʤʘʻ ʩʚʦʾ ʚʣʘʩʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ 
ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. 

ɺʝʣʠʯʝʟʥʝ ʟʥʘʯʝʥʥʷ ʩʫʯʘʩʥʘ ʮʠʪʦʣʦʛʽʷ ʘʙʦ ʙʽʦʣʦʛʽʷ ʢʣʽʪʠʥʠ, ʤʘʻ ʜʣʷ ʤʝʜʠʮʠʥʠ, ʪʘʢ ʷʢ ʙʫʜʴ-ʷʢʽ 
ʟʘʭʚʦʨʶʚʘʥʥʷ ʣʶʜʩʴʢʦʛʦ ʦʨʛʘʥʽʟʤʫ ʩʚʦʻʶ ʦʩʥʦʚʦʶ ʤʘʶʪʴ ʧʘʪʦʣʦʛʽʶ ʢʦʥʢʨʝʪʥʠʭ ʢʣʽʪʠʥ ʘʙʦ ʾʭ ʛʨʫʧ, ʱʦ 
ʚʘʞʣʠʚʦ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʨʦʟʚʠʪʢʫ ʭʚʦʨʦʙʠ, ʜʣʷ ʾʾ ʜʽʘʛʥʦʩʪʠʢʠ ʽ ʜʣʷ ʚʠʙʦʨʫ ʤʝʪʦʜʽʚ ʣʽʢʫʚʘʥʥʷ ʪʘ 
ʧʨʦʬʽʣʘʢʪʠʢʠ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʊʨʠʚʘʣʝ ʽ ʧʠʣʴʥʝ ʚʠʚʯʝʥʥʷ ʢʣʽʪʠʥʠ ʷʢ ʪʘʢʦʾ ʧʨʠʟʚʝʣʦ ʜʦ ʬʦʨʤʫʣʶʚʘʥʥʷ 
ʚʘʞʣʠʚʦʛʦ ʪʝʦʨʝʪʠʯʥʦʛʦ ʫʟʘʛʘʣʴʥʝʥʥʷ, ʬʦʨʤʫʣʶʚʘʥʥʷ ʪʘʢ ʟʚʘʥʦʾ ʢʣʽʪʠʥʥʦʾ ʪʝʦʨʽʾ, ʱʦ ʤʘʻ ʚʝʣʠʯʝʟʥʝ 
ʟʘʛʘʣʴʥʦ-ʙʽʦʣʦʛʽʯʥʝ ʟʥʘʯʝʥʥʷ. 

ʎʠʪʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʟʦʢʨʝʤʘ, ʫ ʩʝʣʝʢʮʽʾ ʨʦʩʣʠʥ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʭʨʦʤʦʩʦʤʥʦʛʦ 
ʩʢʣʘʜʫ ʨʦʩʣʠʥʥʠʭ ʢʣʽʪʠʥ. ʊʘʢʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʜʘʶʪʴ ʚʝʣʠʢʫ ʜʦʧʦʤʦʛʫ ʚ ʧʣʘʥʫʚʘʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 
ʩʭʨʝʱʫʚʘʥʴ ʽ ʦʮʽʥʮʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɸʥʘʣʦʛʽʯʥʠʡ ʮʠʪʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʧʨʦʚʦʜʠʪʴʩʷ ʽ ʥʘ ʢʣʽʪʠʥʘʭ 
ʣʶʜʠʥʠ: ʚʽʥ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʜʝʷʢʽ ʩʧʘʜʢʦʚʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʧʦʚ'ʷʟʘʥʽ ʽʟ ʟʤʽʥʦʶ ʯʠʩʣʘ ʽ ʬʦʨʤʠ ʭʨʦʤʦʩʦʤ.  

ʆʜʥʽʻʶ ʟ ʧʨʦʙʣʝʤ, ʷʢʘ ʩʪʦʾʪʴ ʧʝʨʝʜ ʮʠʪʦʣʦʛʽʻʶ ʽ ʛʝʥʝʪʠʢʦʶ ʻ ʚʠʚʯʝʥʥʷ ʨʘʢʦʚʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʚ 
ʷʢʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʙʝʟʢʦʥʪʨʦʣʴʥʝ ʤʫʪʘʮʽʷ ʢʣʽʪʠʥ ʦʨʛʘʥʽʟʤʫ ʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʾʭ ʥʘ ʧʫʭʣʠʥʥʽ (ʨʘʢʦʚʽ) ʢʣʽʪʠʥʠ. 
ʇʫʭʣʠʥʥʘ ʢʣʽʪʠʥʘ ʟʘ ʙʘʛʘʪʴʤʘ ʙʽʦʭʽʤʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʥʦʨʤʘʣʴʥʦʾ. ɰʾ ʥʘʡʙʽʣʴʰ 
ʭʘʨʘʢʪʝʨʥʠʤ ʚʽʜʤʽʪʥʦʶ ʚʣʘʩʪʠʚʽʩʪʶ ʻ ʟʜʘʪʥʽʩʪʴ ʜʦ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʧʦʜʽʣʫ, ʷʢʝ ʥʝ ʧʽʜʢʦʨʷʻʪʴʩʷ 
ʨʝʛʫʣʷʪʦʨʥʠʤ ʩʠʛʥʘʣʘʤ ʦʨʛʘʥʽʟʤʫ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʽʣʝʥʥʷ ʟ ʦʜʥʽʻʾ ʢʣʽʪʠʥʠ ʫʪʚʦʨʶʶʪʴʩʷ ʜʚʽ, ʪʘʢʦʞ ʟʜʘʪʥʽ ʜʦ 
ʙʝʟʢʦʥʪʨʦʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ, ʪʦʙʪʦ ʟʜʘʪʥʽʩʪʴ ʜʦ ʥʝʨʝʛʫʣʴʦʚʘʥʦʛʦ ʧʦʜʽʣʫ ʧʝʨʝʜʘʻʪʴʩʷ ʫ ʩʧʘʜʦʢ. ɿʙʽʣʴʰʝʥʥʷ 
ʨʦʟʤʽʨʫ ʧʫʭʣʠʥʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʨʦʟʤʥʦʞʝʥʥʷ ʚʠʭʽʜʥʦʾ ʧʫʭʣʠʥʥʦʾ ʢʣʽʪʠʥʠ, ʘ ʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ 
ʥʦʚʠʭ ʥʦʨʤʘʣʴʥʠʭ ʢʣʽʪʠʥ ʫ ʧʫʭʣʠʥʥʽ. ɿʚʽʜʩʠ ʚʠʧʣʠʚʘʻ, ʱʦ ʟ ʦʜʥʽʻʾ ʧʫʭʣʠʥʥʦʾ ʢʣʽʪʠʥʠ ʚ ʦʨʛʘʥʽʟʤʽ ʤʦʞʝ 
ʚʠʥʠʢʥʫʪʠ ʧʫʭʣʠʥʥʦʾ ʚʫʟʦʣ. 

ʂʨʽʤ ʟʜʘʪʥʦʩʪʽ ʜʦ ʙʝʟʢʦʥʪʨʦʣʴʥʦʛʦ ʟʨʦʩʪʘʥʥʷ, ʱʝ ʜʚʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʫʭʣʠʥ ʚʠʟʥʘʯʘʶʪʴ ʾʭ ʥʝʙʝʟʧʝʢʫ 
ʜʣʷ ʞʠʪʪʷ ʦʨʛʘʥʽʟʤʫ: ʟʜʘʪʥʽʩʪʴ ʜʦ ʽʥʚʘʟʽʾ ī ʧʨʦʨʦʩʪʘʥʥʷ ʧʫʭʣʠʥʠ ʚ ʥʦʨʤʘʣʴʥʽ ʪʢʘʥʠʥʠ, ʱʦ ʧʦʨʫʰʫʻ ʾʭ 
ʭʘʨʯʫʚʘʥʥʷ ʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʽ ʤʝʪʘʩʪʘʟʫʚʘʥʥʷ ī ʟʜʘʪʥʦʩʪʽ ʟʣʦʷʢʽʩʥʦʛʦ ʦʩʚʽʪʠ ʩʪʚʦʨʶʚʘʪʠ ʥʦʚʽ ʚʫʟʣʠ ʫ 
ʚʽʜʜʘʣʝʥʠʭ ʚʽʜ ʧʝʨʚʠʥʥʦʾ ʧʫʭʣʠʥʠ ʦʙʣʘʩʪʽ ʦʨʛʘʥʽʟʤʫ. 

ʇʫʭʣʠʥʥʽ ʢʣʽʪʠʥʠ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʥʦʨʤʘʣʴʥʠʭ, ʧʦʛʘʥʦ ʩʢʨʽʧʣʝʥʽ ʤʽʞ ʩʦʙʦʶ. ɺʽʜʨʠʚʘʶʯʠʩʴ ʚʽʜ 
ʦʩʥʦʚʥʦʛʦ ʚʫʟʣʘ, ʧʦʦʜʠʥʦʢʽ ʧʫʭʣʠʥʥʽ ʢʣʽʪʠʥʠ ʧʦʪʦʢʦʤ ʢʨʦʚʽ ʘʙʦ ʣʽʤʬʠ ʨʦʟʥʦʩʷʪʴʩʷ ʧʦ ʚʩʴʦʤʫ ʦʨʛʘʥʽʟʤʫ. ʋ 
ʜʝʷʢʠʭ ʦʨʛʘʥʘʭ ʚʦʥʠ ʤʦʞʫʪʴ ʟʘʪʨʠʤʘʪʠʩʷ ʽ ʧʦʯʘʪʠ ʜʽʣʠʪʠʩʷ, ʱʦ ʧʨʠʟʚʝʜʝ ʜʦ ʫʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʧʫʭʣʠʥʥʠʭ 
ʚʫʟʣʽʚ, ʟʜʘʪʥʠʭ ʜʦ ʽʥʚʘʟʽʾ, ʪʘʢʠʤ ʯʠʥʦʤ, ʥʘʚʽʪʴ ʷʢʱʦ ʧʫʭʣʠʥʘ ʚʨʘʞʝʥʠʡ ʥʝ ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʠʡ ʦʨʛʘʥ, ʪʦ ʽ ʚ 
ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʟʜʘʪʥʽʩʪʴ ʧʫʭʣʠʥʠ ʜʦ ʤʝʪʘʩʪʘʟʫʚʘʥʥʷ ʨʦʙʠʪʴ ʾʾ ʥʝʙʝʟʧʝʯʥʦʶ ʜʣʷ ʞʠʪʪʷ. 

ʈʘʢ ī ʮʝ ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʛʝʥʝʪʠʯʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʢʦʣʠ ʣʘʤʘʻʪʴʩʷ ʟʘʟʜʘʣʝʛʽʜʴ ʟʘʜʘʥʘ ʧʨʦʛʨʘʤʘ 
ʢʣʽʪʠʥʥʦʛʦ ʜʽʣʝʥʥʷ ʽ ʢʣʽʪʠʥʘ ʧʝʨʝʭʦʜʠʪʴ ʚ ʨʝʞʠʤ ʥʝʚʧʠʥʥʦʛʦ ʩʘʤʦʚʽʜʪʚʦʨʝʥʥʷ, ʘ ʟ ʽʥʰʦʛʦ ʙʦʢʫ ī ʽʤʫʥʥʝ 
ʟʘʭʚʦʨʶʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʨʫʰʝʥʥʷ ʢʦʦʨʜʠʥʘʮʽʾ ʫ ʩʠʩʪʝʤʽ ʥʘʛʣʷʜʫ ʟʘ ʪʠʤ, ʱʦʙ ʢʣʽʪʠʥʠ, ʷʢʽ 
ʧʦʨʫʰʠʣʠ ʟʘʢʦʥ ʧʨʦ ʩʫʚʦʨʝ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ ʨʦʟʚʠʪʢʫ, ʟʥʠʱʫʚʘʣʠʩʷ. 

ɯʥʰʠʤ ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʟʘʚʜʘʥʥʷʤ ʮʠʪʦʣʦʛʽʾ ʻ ʚʠʚʯʝʥʥʷ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ. ʉʴʦʛʦʜʥʽ ʧʨʘʢʪʠʯʥʦ 
ʢʦʞʝʥ ʟʥʘʻ, ʱʦ ʩʪʦʚʙʫʨʦʚʽ ʢʣʽʪʠʥʠ ī ʮʝ ʧʝʨʰʽ ʢʣʽʪʠʥʠ, ʱʦ ʜʘʶʪʴ ʧʦʯʘʪʦʢ ʙʫʜʴ-ʷʢʦʤʫ ʦʨʛʘʥʽʟʤʫ, ʟʜʘʪʥʽ 
ʧʝʨʝʪʚʦʨʶʚʘʪʠʩʷ ʥʘ ʢʣʽʪʠʥʠ ʨʽʟʥʠʭ ʪʢʘʥʠʥ ʽ ʦʨʛʘʥʽʚ ʽ ʚʽʜʥʦʚʣʶʚʘʪʠ ʧʦʰʢʦʜʞʝʥʽ ʜʽʣʷʥʢʠ ʦʨʛʘʥʽʟʤʫ.  ʉʘʤʝ ʟ 
ʢʽʣʴʢʽʩʪʶ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ, ʷʢʽ ʮʠʨʢʫʣʶʶʪʴ ʚ ʢʨʦʚʽ ʢʦʞʥʦʛʦ ʟ ʥʘʩ, ʚʯʝʥʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚ'ʷʟʫʶʪʴ ʩʪʘʥ 
ʥʘʰʦʛʦ ʟʜʦʨʦʚ'ʷ. ʅʘʡʙʽʣʴʰʝ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ ʫ ʥʦʚʦʥʘʨʦʜʞʝʥʦʛʦ, ʘʣʝ ʟ ʚʽʢʦʤ ʢʽʣʴʢʽʩʪʴ ʾʭ ʩʪʨʽʤʢʦ 
ʟʤʝʥʰʫʻʪʴʩʷ, ʘ ʟʥʘʯʠʪʴ, ʽ ʧʦʩʣʘʙʣʶʻʪʴʩʷ ʟʜʘʪʥʽʩʪʴ ʦʨʛʘʥʽʟʤʫ ʧʨʦʪʠʩʪʦʷʪʠ ʥʝʛʘʪʠʚʥʠʤ ʯʠʥʥʠʢʘʤ 
ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʧʨʦʮʝʩʘʤ ʩʪʘʨʽʥʥʷ.  

ɹʝʟʣʽʯ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʽʥʩʪʠʪʫʪʽʚ ʩʚʽʪʫ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʧʦʩʪʽʡʥʦʤʫ ʧʦʰʫʢʫ ʤʝʪʦʜʽʚ, ʱʦ ʜʘʶʪʴ 
ʤʦʞʣʠʚʽʩʪʴ ʟʙʽʣʴʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ ʫ ʣʶʜʩʴʢʦʤʫ ʦʨʛʘʥʽʟʤʽ. ʊʘʢ ʥʝʱʦʜʘʚʥʦ ʚʯʝʥʽ ʟʨʦʙʠʣʠ 
ʩʝʥʩʘʮʽʡʥʝ ʚʽʜʢʨʠʪʪʷ, ʷʢʝ ʧʽʜʪʚʝʨʜʞʫʻ, ʱʦ ʛʨʫʜʥʝ ʚʠʛʦʜʦʚʫʚʘʥʥʷ ʥʝ ʪʽʣʴʢʠ ʢʦʨʠʩʥʦ, ʘʣʝ ʽ ʞʠʪʪʻʚʦ 
ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʨʦʟʚʠʪʢʫ ʤʘʣʶʢʘ. ʉʧʨʘʚʘ ʚ ʪʦʤʫ, ʱʦ ʫ ʛʨʫʜʥʦʤʫ ʤʦʣʦʮʽ ʤʽʩʪʠʪʴʩʷ ʮʽʣʠʭ 3 ʚʠʜʠ ʩʪʦʚʙʫʨʦʚʠʭ 
ʢʣʽʪʠʥ, ʽ ʚ ʪʦʤʫ ʯʠʩʣʽ ʟʘʚʜʷʢʠ ʮʠʤ ʢʣʽʪʠʥʘʤ ʛʨʫʜʥʝ ʤʦʣʦʢʦ ʩʪʠʤʫʣʶʶʪʴ ʟʨʦʩʪʘʥʥʷ ʤ'ʷʟʦʚʦʾ ʪʘ ʢʽʩʪʢʦʚʦʾ 
ʪʢʘʥʠʥʠ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʤʦʣʦʢʦ ʤʘʤʠ, ʧʦ ʩʫʪʽ, ʬʦʨʤʫʻ ʦʨʛʘʥʽʟʤ ʜʠʪʠʥʠ.                  

ʗʢʽ ʦʨʛʘʥʠ ʽ ʪʢʘʥʠʥʠ ʚʯʝʥʽ ʟʤʦʛʣʠ ʚʠʨʦʩʪʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ? 

¶ ʋ 2004 ʨʦʮʽ ʷʧʦʥʩʴʢʽ ʚʯʝʥʽ ʚʧʝʨʰʝ ʚ ʩʚʽʪʽ ʚʠʨʦʩʪʠʣʠ ʩʪʨʫʢʪʫʨʥʦ ʧʦʚʥʦʮʽʥʥʽ ʢʘʧʽʣʷʨʥʽ 
ʢʨʦʚʦʥʦʩʥʽ ʩʫʜʠʥʠ ʟʽ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ ʣʶʜʩʴʢʦʛʦ ʝʤʙʨʽʦʥʘ. ʇʨʦ ʮʝ 26 ʙʝʨʝʟʥʷ 2004 ʧʦʚʽʜʦʤʠʣʘ 
ʷʧʦʥʩʴʢʘ ʛʘʟʝʪʘ Yomiuri. 



12   
 

¶ ʋ 2005 ʨʦʮʽ ʘʤʝʨʠʢʘʥʩʴʢʽ ʚʯʝʥʽ ʚʧʝʨʰʝ ʚʠʨʦʩʪʠʣʠ ʧʦʚʥʦʮʽʥʥʽ ʢʣʽʪʠʥʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. 

¶ ɺʯʝʥʽ ʟ ʌʣʦʨʠʜʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ (ʉʐɸ) ʧʝʨʰʠʤʠ ʫ ʩʚʽʪʽ ʚʠʨʦʩʪʠʣʠ ʧʦʚʥʽʩʪʶ ʩʬʦʨʤʦʚʘʥʽ 
ʢʣʽʪʠʥʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʷʢʽ ʧʨʠʞʠʚʘʶʪʴʩʷ. ʗʢ ʧʦʚʽʜʦʤʠʚ ʢʝʨʽʚʥʠʢ ʧʨʦʝʢʪʫ ɹʴʦʨʥ ʐʝʬʬʣʝʨ, ʚʠʨʦʩʪʠʪʠ 
ʢʣʽʪʠʥʠ ʚʜʘʣʦʩʷ ʰʣʷʭʦʤ çʢʦʧʽʶʚʘʥʥʷè ʧʨʦʮʝʩʫ ʨʝʛʝʥʝʨʘʮʽʾ ʢʣʽʪʠʥ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. ʊʝʧʝʨ ʚʯʝʥʽ 
ʩʧʦʜʽʚʘʶʪʴʩʷ ʚʠʨʦʱʫʚʘʪʠ ʢʣʽʪʠʥʠ ʜʣʷ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ, ʱʦ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʚ ʣʽʢʫʚʘʥʥʽ ʭʚʦʨʦʙ ɸʣʴʮʛʝʡʤʝʨʘ 
ʽ ʇʘʨʢʽʥʩʦʥʘ. 

¶ ʋ 2005 ʨʦʮʽ ʚʯʝʥʠʤ ʚʜʘʣʦʩʷ ʚʽʜʪʚʦʨʠʪʠ ʥʝʨʚʦʚʽ ʩʪʦʚʙʫʨʦʚʽ ʢʣʽʪʠʥʠ. 

¶ ʋ 2006 ʨʦʮʽ ʰʚʝʡʮʘʨʩʴʢʽ ʚʯʝʥʽ ʚʠʨʦʩʪʠʣʠ ʟʽ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ ʢʣʘʧʘʥʠ ʣʶʜʩʴʢʦʛʦ ʩʝʨʮʷ. 
ɺʦʩʝʥʠ 2006 ʨʦʢʫ ʜʦʢʪʦʨ ʉʘʡʤʦʥ ʍʦʝʨʩʪʨʘʧ ʽ ʡʦʛʦ ʢʦʣʝʛʠ ʟ ʫʥʽʚʝʨʩʠʪʝʪʫ ʎʶʨʽʭʘ ʚʧʝʨʰʝ ʚʠʨʦʩʪʠʣʠ 
ʣʶʜʩʴʢʽ ʩʝʨʮʝʚʽ ʢʣʘʧʘʥʠ, ʩʢʦʨʠʩʪʘʚʰʠʩʴ ʩʪʦʚʙʫʨʦʚʠʤʠ ʢʣʽʪʠʥʘʤʠ, ʫʟʷʪʠʤʠ ʟ ʥʘʚʢʦʣʦʧʣʽʜʥʦʾ ʨʽʜʠʥʠ. ʎʝ 
ʜʦʩʷʛʥʝʥʥʷ ʤʦʞʝ ʟʨʦʙʠʪʠ ʨʝʘʣʴʥʠʤ ʚʠʨʦʱʫʚʘʥʥʷ ʢʣʘʧʘʥʽʚ ʩʝʨʮʷ ʩʧʝʮʽʘʣʴʥʦ ʜʣʷ ʱʝ ʥʝ ʥʘʨʦʜʞʝʥʦʾ 
ʜʠʪʠʥʠ, ʷʢʱʦ ʫ ʥʴʦʛʦ, ʱʝ ʚ ʫʪʨʦʙʽ ʤʘʪʝʨʽ, ʚʠʷʚʣʝʥʽ ʜʝʬʝʢʪʠ ʩʝʨʮʷ.  

¶ ʋ 2006 ʨʦʮʽ ʙʨʠʪʘʥʩʴʢʽ ʚʯʝʥʽ ʚʠʨʦʩʪʠʣʠ ʟʽ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ ʪʢʘʥʠʥʠ ʧʝʯʽʥʢʠ. ɺʦʩʝʥʠ 2006 
ʨʦʢʫ ʙʨʠʪʘʥʩʴʢʽ ʚʯʝʥʽ ʟ ʫʥʽʚʝʨʩʠʪʝʪʫ ʅʴʶʢʘʩʣʘ ʦʛʦʣʦʩʠʣʠ ʧʨʦ ʪʝ, ʱʦ ʧʝʨʰʠʤʠ ʚ ʩʚʽʪʽ ʚʠʨʦʩʪʠʣʠ ʚ 
ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ ʰʪʫʯʥʫ ʧʝʯʽʥʢʫ ʟʽ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ, ʚʟʷʪʠʭ ʟ ʧʫʧʦʚʠʥʥʦʾ ʢʨʦʚʽ. ʊʝʭʥʽʢʘ, ʷʢʘ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʧʨʠ ʩʪʚʦʨʝʥʥʽ çʤʽʥʽʧʝʯʝʥʽè, ʨʦʟʤʽʨʦʤ ʚ 2 ʩʤ, ʨʦʟʨʦʙʣʷʪʠʤʝʪʴʩʷ ʜʘʣʽ, ʱʦʙ ʩʪʚʦʨʠʪʠ 
ʥʦʨʤʘʣʴʥʦ ʬʫʥʢʮʽʦʥʫʶʯʫ ʧʝʯʽʥʢʫ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʦʟʤʽʨʫ. 

¶ ʋ 2006 ʨʦʮʽ ʚ ʉʐɸ ʚʧʝʨʰʝ ʚʠʨʦʱʝʥʠʡ ʩʢʣʘʜʥʠʡ ʣʶʜʩʴʢʠʡ ʦʨʛʘʥ ī ʩʝʯʦʚʠʡ ʤʽʭʫʨ. 
ɸʤʝʨʠʢʘʥʩʴʢʽ ʚʯʝʥʽ ʟʤʦʛʣʠ ʚʠʨʦʩʪʠʪʠ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ ʧʦʚʥʦʮʽʥʥʠʡ ʩʝʯʦʚʠʡ ʤʽʭʫʨ. ɺ ʷʢʦʩʪʽ 
ʤʘʪʝʨʽʘʣʫ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʢʣʽʪʠʥʠ ʩʘʤʠʭ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʧʝʨʝʩʘʜʢʠ. 

çʐʣʷʭʦʤ ʙʽʦʧʩʽʾ ʤʦʞʥʘ ʚʟʷʪʠ ʰʤʘʪʦʯʦʢ ʪʢʘʥʠʥʠ, ʘ ʯʝʨʝʟ ʜʚʘ ʤʽʩʷʮʽ ʾʾ ʢʽʣʴʢʽʩʪʴ ʧʨʠʤʥʦʞʠʪʴʩʷ ʚ 
ʢʽʣʴʢʘ ʨʘʟʽʚ, ī ʧʦʷʩʥʶʻ ʜʠʨʝʢʪʦʨ ʽʥʩʪʠʪʫʪʫ ʨʝʛʝʥʝʨʘʪʠʚʥʦʾ ʤʝʜʠʮʠʥʠ ɽʥʪʦʥʽ ɸʪʘʣʘ. ī ɺʠʭʽʜʥʠʡ ʤʘʪʝʨʽʘʣ ʽ 
ʦʩʦʙʣʠʚʽ ʨʝʯʦʚʠʥʠ ʤʠ ʢʣʘʜʝʤʦ ʚ ʩʧʝʮʽʘʣʴʥʫ ʬʦʨʤʫ, ʟʘʣʠʰʘʻʤʦ ʚ ʩʧʝʮʽʘʣʴʥʦʤʫ ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʽʥʢʫʙʘʪʦʨʽ 
ʽ ʯʝʨʝʟ ʢʽʣʴʢʘ ʪʠʞʥʽʚ ʦʪʨʠʤʫʻʤʦ ʛʦʪʦʚʠʡ ʦʨʛʘʥ, ʷʢʠʡ ʚʞʝ ʤʦʞʥʘ ʧʝʨʝʩʘʜʞʫʚʘʪʠè. ʇʝʨʰʫ ʪʨʘʥʩʧʣʘʥʪʘʮʽʶ 
ʧʨʦʚʝʣʠ ʱʝ ʚ ʢʽʥʮʽ 90-ʭ. ʆʧʝʨʘʮʽʶ ʟ ʧʝʨʝʩʘʜʢʠ ʩʝʯʦʚʦʛʦ ʤʽʭʫʨʘ ʟʨʦʙʠʣʠ ʩʝʤʠ ʧʘʮʽʻʥʪʘʤ. ʈʝʟʫʣʴʪʘʪʠ 
ʚʠʧʨʘʚʜʘʣʠ ʦʯʽʢʫʚʘʥʥʷ ʚʯʝʥʠʭ, ʽ ʟʘʨʘʟ ʬʘʭʽʚʮʽ ʨʦʟʨʦʙʣʷʶʪʴ ʤʝʪʦʜʠ ʩʪʚʦʨʝʥʥʷ ʱʝ 20-ʪʠ ʦʨʛʘʥʽʚ ī ʩʝʨʝʜ 
ʥʠʭ ʩʝʨʮʝ, ʧʝʯʽʥʢʘ, ʢʨʦʚʦʥʦʩʥʽ ʩʫʜʠʥʠ ʽ ʧʽʜʰʣʫʥʢʦʚʘ ʟʘʣʦʟʘ.         

¶ ʋ 2007 ʨʦʮʽ ʩʪʦʚʙʫʨʦʚʽ ʢʣʽʪʠʥʠ ʜʦʧʦʤʦʛʣʠ ʙʨʠʪʘʥʩʴʢʠʤ ʚʯʝʥʠʤ ʩʪʚʦʨʠʪʠ ʯʘʩʪʠʥʫ ʩʝʨʮʷ 
ʣʶʜʠʥʠ. ʅʘʚʝʩʥʽ 2007 ʨʦʢʫ ʛʨʫʧʽ ʙʨʠʪʘʥʩʴʢʠʭ ʚʯʝʥʠʭ, ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʬʽʟʠʢʽʚ, ʙʽʦʣʦʛʽʚ, ʽʥʞʝʥʝʨʽʚ, 
ʬʘʨʤʘʢʦʣʦʛʽʚ, ʮʠʪʦʣʦʛʽʚ ʽ ʜʦʩʚʽʜʯʝʥʠʭ ʢʣʽʥʽʮʠʩʪʽʚ, ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʧʨʦʬʝʩʦʨʘ ʢʘʨʜʽʦʭʽʨʫʨʛʽʾ ʄʘʛʜʽ ʗʢʫʙʘ 
ʚʧʝʨʰʝ ʚ ʽʩʪʦʨʽʾ ʚʜʘʣʦʩʷ ʚʽʜʪʚʦʨʠʪʠ ʦʜʥʫ ʟ ʨʽʟʥʦʚʠʜʽʚ ʪʢʘʥʠʥ ʣʶʜʩʴʢʦʛʦ ʩʝʨʮʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʦʚʙʫʨʦʚʠʭ 
ʢʣʽʪʠʥ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ. ʎʷ ʪʢʘʥʠʥʘ ʚʠʢʦʥʫʻ ʨʦʣʴ ʩʝʨʮʝʚʠʭ ʢʣʘʧʘʥʽʚ. ʗʢʱʦ ʧʦʜʘʣʴʰʽ ʚʠʧʨʦʙʫʚʘʥʥʷ 
ʧʨʦʡʜʫʪʴ ʫʩʧʽʰʥʦ, ʨʦʟʨʦʙʣʝʥʫ ʤʝʪʦʜʠʢʫ ʤʦʞʥʘ ʙʫʜʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʟʽ ʩʪʦʚʙʫʨʦʚʠʭ 
ʢʣʽʪʠʥ ʧʦʚʥʦʮʽʥʥʦʛʦ ʩʝʨʮʷ ʜʣʷ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʭʚʦʨʠʤ. 

¶ ʋ 2007 ʨʦʮʽ ʷʧʦʥʩʴʢʽ ʚʯʝʥʽ ʚʠʨʦʩʪʠʣʠ ʟʽ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ ʨʦʛʽʚʢʫ ʦʢʘ. ʅʘʚʝʩʥʽ 2007 ʨʦʢʫ 
ʥʘ ʩʠʤʧʦʟʽʫʤʽ ʟ ʧʠʪʘʥʴ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʤʝʜʠʮʠʥʠ ʚ ʤʽʩʪʽ ʁʦʢʦʛʘʤʘ ʙʫʣʦ ʦʧʨʠʣʶʜʥʝʥʦ ʨʝʟʫʣʴʪʘʪʠ 
ʫʥʽʢʘʣʴʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʬʘʭʽʚʮʽʚ ʊʦʢʽʡʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. ɼʦʩʣʽʜʥʠʢʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʪʦʚʙʫʨʦʚʽ 
ʢʣʽʪʠʥʠ, ʚʟʷʪʫ ʟ ʢʨʘʶ ʨʦʛʦʚʠʮʽ. ʊʘʢʽ ʢʣʽʪʠʥʠ ʟʜʘʪʥʽ ʨʦʟʚʠʚʘʪʠʩʷ ʚ ʨʽʟʥʽ ʪʢʘʥʠʥʠ, ʚʠʢʦʥʫʶʯʠ ʚ ʦʨʛʘʥʽʟʤʽ 
ʚʽʜʥʦʚʥʽ ʬʫʥʢʮʽʾ. ɺʠʜʽʣʝʥʘ ʢʣʽʪʠʥʘ ʙʫʣʘ ʧʦʤʽʱʝʥʘ ʚ ʞʠʚʠʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ. ʏʝʨʝʟ ʪʠʞʜʝʥʴ ʚʦʥʘ 
ʨʦʟʚʠʥʫʣʘʩʷ ʚ ʛʨʫʧʫ ʢʣʽʪʠʥ, ʘ ʥʘ ʯʝʪʚʝʨʪʦʤʫ ʪʠʞʥʽ ʧʝʨʝʪʚʦʨʠʣʘʩʷ ʚ ʨʦʛʽʚʢʫ ʜʽʘʤʝʪʨʦʤ 2 ʩʤ. ʊʘʢʠʤ ʞʝ 
ʯʠʥʦʤ ʙʫʚ ʦʪʨʠʤʘʥʠʡ ʪʦʥʢʠʡ ʟʘʭʠʩʥʠʡ ʰʘʨ (ʢʦʥ'ʶʥʢʪʠʚʘ), ʱʦ ʧʦʢʨʠʚʘʻ ʨʦʛʽʚʢʫ ʟʦʚʥʽ. 

¶ ʋ 2007 ʨʦʮʽ ʷʧʦʥʩʴʢʽ ʚʯʝʥʽ ʚʠʨʦʩʪʠʣʠ ʟʫʙ ʟʽ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ. ɰʤ ʚʜʘʣʦʩʷ ʚʠʨʦʩʪʠʪʠ ʟʫʙ ʟ 
ʦʜʥʽʻʾ ʢʣʽʪʠʥʠ. ʁʦʛʦ ʚʠʨʦʩʪʠʣʠ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ ʽ ʧʝʨʝʩʘʜʠʣʠ ʤʠʰʽ. ɯʥ'ʻʢʮʽʷ ʢʣʽʪʠʥʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 
ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʚ ʢʦʣʘʛʝʥʦʚʠʡ ʢʘʨʢʘʩ. ʇʽʩʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʚʠʷʚʠʣʦʩʷ, ʱʦ ʟʫʙ ʧʨʠʡʥʷʚ ʟʨʽʣʫ ʬʦʨʤʫ, ʷʢʘ 
ʩʢʣʘʜʘʣʘʩʷ ʟ ʧʦʚʥʦʮʽʥʥʠʭ ʯʘʩʪʠʥ, ʪʘʢʠʭ ʷʢ ʜʝʥʪʠʥ, ʧʫʣʴʧʘ, ʩʫʜʠʥʠ, ʧʝʨʽʦʜʦʥʪʘʣʴʥʽ ʪʢʘʥʠʥʠ, ʽ ʝʤʘʣʴ. ɿʘ 
ʩʣʦʚʘʤʠ ʜʦʩʣʽʜʥʠʢʽʚ, ʟʫʙ ʙʫʚ ʽʜʝʥʪʠʯʥʠʡ ʧʨʠʨʦʜʥʦʤʫ. ʇʽʩʣʷ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʟʫʙʘ ʣʘʙʦʨʘʪʦʨʥʦʾ ʤʠʰʽ ʚʽʥ 
ʧʨʠʞʠʚʩʷ ʽ ʬʫʥʢʮʽʦʥʫʚʘʚ ʧʦʚʥʽʩʪʶ ʥʦʨʤʘʣʴʥʦ. ɼʘʥʠʡ ʤʝʪʦʜ ʜʦʟʚʦʣʠʪʴ ʚʠʨʦʱʫʚʘʪʠ ʮʽʣʽ ʦʨʛʘʥʠ ʟ ʦʜʥʽʻʾ-
ʜʚʦʭ ʢʣʽʪʠʥ, ʛʦʚʦʨʷʪʴ ʜʦʩʣʽʜʥʠʢʠ. 

ʋ 1999 ʨʦʮʽ ʞʫʨʥʘʣ çScienceè ʚʠʟʥʘʚ ʚʽʜʢʨʠʪʪʷ ʝʤʙʨʽʦʥʘʣʴʥʠʭ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ ʪʨʝʪʽʤ ʟʘ 
ʟʥʘʯʠʤʽʩʪʶ ʧʦʜʽʻʶ ʚ ʙʽʦʣʦʛʽʾ ʧʽʩʣʷ ʨʦʟʰʠʬʨʦʚʢʠ ʧʦʜʚʽʡʥʦʾ ʩʧʽʨʘʣʽ ɼʅʂ ʽ ʧʨʦʛʨʘʤʠ çɻʝʥʦʤ ʣʶʜʠʥʠè. 
ɺʠʚʯʝʥʥʷ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ ʚʚʘʞʘʻʪʴʩʷ ʜʫʞʝ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʫ ʩʫʯʘʩʥʽʡ ʥʘʫʮʽ. 

  
ʃʽʪʝʨʘʪʫʨʘ: 

1. ɸʩʘʥʦʚ ɸ. ʖ. ʆʩʥʦʚʳ ʛʝʥʝʪʠʢʠ ʠ ʥʘʩʣʝʜʩʪʚʝʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʨʘʟʚʠʪʠʷ ʫ ʜʝʪʝʡ / ɸ. ʖ. ɸʩʘʥʦʚ, ʅ. ʉ. 
ɼʝʤʽʢʦʚʘ,ʉ. ɸ. ʄʦʨʦʟʦʚ. ï ʄ. : ɸʢʘʜʝʤʠʷ, 2003. ï 224 ʩ. 

2. ʊʨʫʩʢʘʚʝʮʴʢʠʡ ɭ. ʉ. ʎʠʪʦʣʦʛʽʷ: ʇʽʜʨʫʯʥʠʢ. ï ʂ. : ɺʠʱʘ ʰʢʦʣʘ, 2004. ï 254 ʩ. 
3. ɯʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʠ. 

 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ:  

ʢ.ʬ.-ʤ.ʥ., ʜʦʮʝʥʪ ɹʘʨʘʥʦʨʚʩʴʢʘ ʃ.ɺ. 
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ʅʘʪʘʣʠʷ ʊʘʨʘʩʦʚʩʢʘʷ, ɹʫʣʘʪ ɾʫʤʘʜʠʣʦʚ, ɼʘʤʝʣʷ ɹʘʡʞʫʤʘʥʦʚʘ, ɸʟʠʟʘ ɹʘʣʛʫʞʘʥʦʚʘ  
(ʇʘʚʣʦʜʘʨ, ʂʘʟʘʭʩʪʘʥ) 

  
ʌɸʈʄɸʂʆʂʀʅɽʊʀʂɸ ɼɽʁʉʊɺʋʖʑʀʍ ɺɽʑɽʉʊɺ ʈɸʉʊɽʅʀʁ ʇʈʀ ʏɽʈɽʇʅʆ-ʄʆɿɻʆɺʓʍ ʊʈɸɺʄɸʍ 

ʀ ʀʍ ʆʉʊɸʊʆʏʅʓʍ ʗɺʃɽʅʀʗʍ 
 

ʏʝʨʝʧʥʦ-ʤʦʟʛʦʚʳʝ ʪʨʘʚʤʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʤʝʶʪ ʩʝʨʴʝʟʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ, ʪʨʝʙʫʶʱʠʝ ʜʣʠʪʝʣʴʥʦʛʦ 
ʧʦʜʜʝʨʞʠʚʘʶʱʝʛʦ ʣʝʯʝʥʠʷ. ʄʥʦʛʠʝ ʥʝʧʨʠʷʪʥʳʝ ʩʠʤʧʪʦʤʳ, ʦʩʦʙʝʥʥʦ ʛʦʣʦʚʥʳʝ ʙʦʣʠ, ʧʨʠʚʦʜʷʪ ʢ 
ʙʝʩʢʦʥʪʨʦʣʴʥʦʤʫ ʠ ʠʟʙʳʪʦʯʥʦʤʫ ʧʨʠʤʝʥʝʥʠʶ ʧʘʮʠʝʥʪʘʤʠ ʘʥʘʣʴʛʝʪʠʢʦʚ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʯʨʝʚʘʪʦ 
ʤʥʦʛʠʤʠ ʧʦʙʦʯʥʳʤʠ ʷʚʣʝʥʠʷʤʠ. ʇʨʠ ʫʭʦʜʝ ʟʘ ʣʠʮʘʤʠ, ʧʝʨʝʥʝʩʰʠʤʠ ʯʝʨʝʧʥʦ-ʤʦʟʛʦʚʫʶ ʪʨʘʚʤʫ, ʚ 
ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ ʚʘʞʥʦ ʧʦʜʦʙʨʘʪʴ ʨʘʩʪʝʥʠʷ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʦʩʪʘʪʦʯʥʳʭ ʷʚʣʝʥʠʡ ʠ 
ʩʥʷʪʠʷ ʙʦʣʝʟʥʝʥʥʳʭ ʩʠʤʧʪʦʤʦʚ. ɸ ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʤʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 
ʩʳʨʴʷ ʠ ʧʦʣʫʯʘʝʤʳʭ ʠʟ ʥʝʛʦ ʧʨʝʧʘʨʘʪʦʚ ï ʩ ʫʯʝʪʦʤ ʩʦʜʝʨʞʘʥʠʷ ʜʝʡʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ. ʄʳ ʥʘ ʦʩʥʦʚʘʥʠʠ 
ʦʧʳʪʘ ʨʘʙʦʪʳ ʩ ʪʘʢʠʤʠ ʧʘʮʠʝʥʪʘʤʠ ʧʦʧʳʪʘʣʠʩʴ ʜʘʪʴ ʬʘʨʤʘʢʦʢʠʥʝʪʠʯʝʩʢʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ 
ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ, ʧʨʠʤʝʥʷʝʤʦʛʦ ʧʨʠ ʯʝʨʝʧʥʦ-ʤʦʟʛʦʚʳʭ ʪʨʘʚʤʘʭ ʠ ʠʭ ʦʩʪʘʪʦʯʥʳʭ ʷʚʣʝʥʠʷʭ. ɼʘʥʥʘʷ 
ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦʟʚʦʣʠʪ ʨʘʮʠʦʥʘʣʴʥʦ ʩʦʩʪʘʚʣʷʪʴ ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʙʦʨʳ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ 
ʦʩʪʘʪʦʯʥʳʭ ʷʚʣʝʥʠʡ ʏʄʊ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʟʜʦʨʦʚʴʝ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʣʶʜʝʡ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ 
ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ-ʢʩʝʥʦʙʠʦʪʠʢʦʚ.  

1. ʉʠʤʧʪʦʤʘʪʠʯʝʩʢʘʷ ʪʝʨʘʧʠʷ. 
1.1. ʈʘʩʪʝʥʠʷ ʠ ʨʘʩʪʠʪʝʣʴʥʦʝ ʩʳʨʴʝ, ʩʥʠʤʘʶʱʠʝ ʷʚʣʝʥʠʷ ʪʦʰʥʦʪʳ ʠ ʨʚʦʪʳ. 

ʉʠʤʧʪʦʤʘʪʠʯʝʩʢʦʝ ʧʨʦʪʠʚʦʨʚʦʪʥʦʝ ʣʝʯʝʥʠʝ ʘʢʪʫʘʣʴʥʦ ʚ ʦʩʪʨʦʤ ʧʝʨʠʦʜʝ ʯʝʨʝʧʥʦ-ʤʦʟʛʦʚʦʡ ʪʨʘʚʤʳ, 
ʠʥʦʛʜʘ ʪʦʰʥʦʪʘ ʤʦʞʝʪ ʙʳʪʴ ʚ ʯʠʩʣʝ ʦʩʪʘʪʦʯʥʳʭ ʷʚʣʝʥʠʡ. ɸʨʩʝʥʘʣ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʪʠʚʦʨʚʦʪʥʳʭ ʩʨʝʜʩʪʚ 
ʚʢʣʶʯʘʝʪ ʣʝʢʘʨʩʪʚʘ ʩ ʨʘʟʣʠʯʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʜʝʡʩʪʚʠʷ. ʅʦ ʧʨʠʤʝʥʝʥʠʝ ʨʘʩʪʝʥʠʡ ʩ ʧʨʦʪʠʚʦʪʦʰʥʦʪʥʳʤʠ 
ʩʚʦʡʩʪʚʘʤʠ ʙʳʣʦ ʙʳ ʥʘʠʙʦʣʝʝ ʝʩʪʝʩʪʚʝʥʥʳʤ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʨʝʰʝʥʠʝʤ ʧʨʦʙʣʝʤʳ. ʉ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ 
ʧʦʟʳʚʳ ʥʘ ʨʚʦʪʫ ʧʨʠ ʯʝʨʝʧʥʦ-ʤʦʟʛʦʚʳʭ ʪʨʘʚʤʘʭ ʦʙʫʩʣʦʚʣʝʥʳ ʥʘʨʫʰʝʥʠʝʤ ʚʝʩʪʠʙʫʣʷʨʥʦʛʦ ʘʧʧʘʨʘʪʘ, 
ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʤ ʙʳʣʦ ʙʳ ʧʨʠʤʝʥʝʥʠʝ ʨʘʩʪʝʥʠʡ ʩʦ ʩʧʘʟʤʦʣʠʪʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ 
ʧʨʝʢʨʘʱʘʶʪ ʪʦʰʥʦʪʫ ʠ ʨʚʦʪʫ ʟʘ ʩʯʝʪ ʨʘʩʩʣʘʙʣʝʥʠʷ ʛʣʘʜʢʦʡ ʤʫʩʢʫʣʘʪʫʨʳ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʠ 
ʦʩʣʘʙʣʝʥʠʷ ʨʚʦʪʥʦʛʦ ʨʝʬʣʝʢʩʘ. ʂ ʵʪʦʡ ʛʨʫʧʧʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʤʷʪʫ (ʧʝʨʝʯʥʫʶ ʠ ʜʣʠʥʥʦʣʠʩʪʥʫʶ) ʠ ʤʥʦʛʠʭ 
ʝʝ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʠʟ ʩʝʤʝʡʩʪʚʘ ʛʫʙʦʮʚʝʪʥʳʭ: ʜʫʰʠʮʫ, ʯʘʙʨʝʮ, ʰʘʣʬʝʡ, ʙʘʟʠʣʠʢ. ʉʠʣʴʥʳʤʠ 
ʩʧʘʟʤʘʣʠʪʠʢʘʤʠ ʷʚʣʷʶʪʩʷ ʜʦʥʥʠʢ, ʪʳʩʷʯʝʣʠʩʪʥʠʢ, ʧʦʣʳʥʴ, ʦʜʥʘʢʦ ʦʪʚʘʨʳ ʛʦʨʴʢʠʭ ʨʘʩʪʝʥʠʡ (ʪʘʢʠʭ, ʢʘʢ 
ʧʦʣʳʥʴ ʠ ʪʳʩʷʯʝʣʠʩʪʥʠʢ) ʥʝʣʴʟʷ ʧʨʝʜʣʘʛʘʪʴ ʚʦ ʚʨʝʤʷ ʩʠʣʴʥʦʛʦ ʧʨʠʩʪʫʧʘ ʪʦʰʥʦʪʳ, ʪʘʢ ʢʘʢ ʥʘ ʛʦʨʝʯʠ 
ʚʳʜʝʣʷʝʪʩʷ ʩʣʶʥʘ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʫʩʠʣʠʪʴ ʨʚʦʪʥʳʡ ʨʝʬʣʝʢʩ. ɻʦʨʝʯʠ ʩʣʝʜʫʝʪ ʜʘʚʘʪʴ ʚʳʧʠʪʴ ʚ ʧʝʨʝʨʳʚʘʭ 
ʤʝʞʜʫ ʧʨʠʩʪʫʧʘʤʠ ʨʚʦʪʳ. 

ʄʷʪʘ ʧʝʨʝʯʥʘʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʨʠʟʥʘʥʥʳʭ ʧʨʦʪʠʚʦʨʚʦʪʥʳʭ ʩʨʝʜʩʪʚ: ʝʝ ʧʨʝʧʘʨʘʪʳ ʤʦʞʥʦ 
ʜʘʚʘʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʦ ʚʨʝʤʷ ʧʨʠʩʪʫʧʦʚ ʪʦʰʥʦʪʳ ʠ ʨʚʦʪʳ, ʠ ʵʪʠ ʙʦʣʝʟʥʝʥʥʳʝ ʩʦʩʪʦʷʥʠʷ ʙʳʩʪʨʦ 
ʧʨʦʭʦʜʷʪ. ʋʩʪʨʘʥʝʥʠʝ ʪʦʰʥʦʪʳ ʩ ʧʦʤʦʱʴʶ ʤʷʪʳ ʦʙʲʷʩʥʷʝʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʝʝ ʩʧʘʟʤʦʣʠʪʠʯʝʩʢʠʤʠ 
ʩʚʦʡʩʪʚʘʤʠ (ʟʘ ʩʯʝʪ ʩʦʜʝʨʞʘʥʠʷ ʤʝʥʪʦʣʘ), ʢʦʪʦʨʳʝ ʜʘʶʪ ʜʚʦʡʥʦʡ ʵʬʬʝʢʪ: ʚʦ-ʧʝʨʚʳʭ, ʧʨʦʠʩʭʦʜʠʪ 
ʨʘʩʰʠʨʝʥʠʝ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ ʠ ʧʨʦʪʦʢʦʚ ʩʣʶʥʥʳʭ ʞʝʣʝʟ, ʫʤʝʥʴʰʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ 
ʩʣʶʥʳ (ʯʪʦ ʨʝʬʣʝʢʪʦʨʥʦ ʧʨʝʢʨʘʱʘʝʪ ʪʦʰʥʦʪʫ); ʚʦ-ʚʪʦʨʳʭ, ʩʥʠʤʘʶʪʩʷ ʩʧʘʟʤʳ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʪʨʫʙʢʠ, ʠ 
ʧʨʝʢʨʘʱʘʝʪʩʷ ʘʥʪʠʧʝʨʠʩʪʘʣʴʪʠʢʘ. ɼʣʷ ʧʨʝʢʨʘʱʝʥʠʷ ʪʦʰʥʦʪʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚʦʜʥʳʝ ʦʪʚʘʨʳ 
ʤʷʪʳ, ʝʝ ʩʚʝʞʠʝ ʣʠʩʪʴʷ, ʤʷʪʥʳʝ ʪʘʙʣʝʪʢʠ ʠ ʜʘʞʝ ʩʨʝʜʩʪʚʘ ʛʠʛʠʝʥʳ ʧʦʣʦʩʪʠ ʨʪʘ ʩ ʟʘʧʘʭʦʤ ʤʷʪʳ. 

ʈʘʩʪʝʥʠʷ, ʨʝʛʫʣʠʨʫʶʱʠʝ ʤʦʪʦʨʥʫʶ ʬʫʥʢʮʠʶ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʪʘʢʞʝ ʤʦʛʫʪ ʩʥʠʟʠʪʴ 
ʧʦʟʳʚʳ ʥʘ ʨʚʦʪʫ ʧʨʠ ʯʝʨʝʧʥʦ-ʤʦʟʛʦʚʳʭ ʪʨʘʚʤʘʭ ʠ ʜʨʫʛʠʭ ʥʘʨʫʰʝʥʠʷʭ ʚʝʩʪʠʙʫʣʷʨʥʦʛʦ ʘʧʧʘʨʘʪʘ. ʊʘʢʠʤʠ 
ʩʚʦʡʩʪʚʘʤʠ ʦʙʣʘʜʘʶʪ ʧʨʝʧʘʨʘʪʳ ʧʦʜʟʝʤʥʳʭ ʯʘʩʪʝʡ ʘʠʨʘ ʙʦʣʦʪʥʦʛʦ, ʜʝʚʷʩʠʣʘ ʚʳʩʦʢʦʛʦ, ʜʝʡʩʢʫʨʘʥʠʠ 
ʉʦʬʴʠ, ʨʳʞʠʢʘ ʤʝʣʢʦʧʣʦʜʥʦʛʦ, ʢʦʪʦʨʳʝ ʫʩʠʣʠʚʘʶʪ ʧʝʨʠʩʪʘʣʴʪʠʯʝʩʢʠʝ ʜʚʠʞʝʥʠʷ ʢʠʰʝʯʥʠʢʘ, ʟʘ ʩʯʝʪ ʯʝʛʦ 
ʧʨʝʢʨʘʱʘʝʪʩʷ ʘʥʪʠʧʝʨʠʩʪʘʣʴʪʠʢʘ.  

1.2. ʆʙʝʟʙʦʣʠʚʘʶʱʠʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ. ʆʩʪʘʪʦʯʥʳʝ ʷʚʣʝʥʠʷ ʯʝʨʝʧʥʦ-ʤʦʟʛʦʚʳʭ ʪʨʘʚʤ 
ʯʘʩʪʦ ʩʦʧʨʷʞʝʥʳ ʩ ʧʝʨʠʦʜʠʯʝʩʢʠʤʠ ʠʣʠ ʯʘʩʪʦ ʧʦʚʪʦʨʷʶʱʠʤʠʩʷ ʛʦʣʦʚʥʳʤʠ ʙʦʣʷʤʠ. ʇʨʠʤʝʥʝʥʠʝ 
ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʩ ʨʘʟʣʠʯʥʦʡ ʬʘʨʤʘʢʦʢʠʥʝʪʠʢʦʡ ʧʦʟʚʦʣʠʪ ʫʤʝʥʴʰʠʪʴ ʧʦʪʨʝʙʣʝʥʠʝ ʥʝʥʘʨʢʦʪʠʯʝʩʢʠʭ 
ʘʥʘʣʴʛʝʪʠʢʦʚ. ʄʳ ʧʨʠʚʦʜʠʤ ʩʚʝʜʝʥʠʷ ʦ ʪʝʭ ʜʠʢʦʨʘʩʪʫʱʠʭ ʨʘʩʪʝʥʠʷʭ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʢʦʪʦʨʳʭ ʧʦʜʪʚʝʨʞʜʝʥʘ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʦʡ ʠ ʥʘʙʣʶʜʘʣʘʩʴ ʥʘʤʠ ʣʠʯʥʦ.  

1.2.1. ʉʧʘʟʤʘʣʠʪʠʢʠ, ʫʩʪʨʘʥʷʶʱʠʝ ʙʦʣʝʚʳʝ ʦʱʫʱʝʥʠʷ ʟʘ ʩʯʝʪ ʨʘʩʩʣʘʙʣʝʥʠʷ ʩʪʝʥʦʢ ʩʦʩʫʜʦʚ 
ʠ ʛʣʘʜʢʦʡ ʤʫʩʢʫʣʘʪʫʨʳ. ʕʪʦ ʥʘʠʙʦʣʝʝ ʣʝʛʢʠʝ ʠ ʙʝʟʦʧʘʩʥʳʝ ʘʥʘʣʴʛʝʪʠʢʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 
ʜʘʞʝ ʙʝʟ ʢʦʥʩʫʣʴʪʘʮʠʠ ʩ ʚʨʘʯʦʤ. ʈʘʩʪʝʥʠʷ, ʨʘʩʩʣʘʙʣʷʶʱʠʝ ʛʣʘʜʢʫʶ ʤʫʩʢʫʣʘʪʫʨʫ, ʦʙʣʘʜʘʶʪ ʪʘʢʞʝ 
ʩʝʜʘʪʠʚʥʳʤ ʵʬʬʝʢʪʦʤ, ʫʣʫʯʰʘʶʪ ʩʦʥ ʠ ʦʙʱʝʝ ʩʘʤʦʯʫʚʩʪʚʠʝ ʙʦʣʴʥʦʛʦ, ʩʥʠʤʘʶʪ ʧʨʠʩʪʫʧʳ ʪʦʰʥʦʪʳ ʠ 
ʨʚʦʪʳ. ʂ ʵʪʦʡ ʛʨʫʧʧʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʤʥʦʛʠʝ ʜʠʢʦʨʘʩʪʫʱʠʝ ʠ ʢʫʣʴʪʠʚʠʨʫʝʤʳʝ ʨʘʩʪʝʥʠʷ ʩʝʤʝʡʩʪʚʘ 
ʛʫʙʦʮʚʝʪʥʳʭ (ʤʷʪʘ, ʤʝʣʠʩʩʘ, ʙʘʟʠʣʠʢ, ʯʘʙʨʝʮ, ʜʫʰʠʮʘ), ʜʦʥʥʠʢ ʣʝʢʘʨʩʪʚʝʥʥʳʡ, ʧʠʞʤʫ ʦʙʳʢʥʦʚʝʥʥʫʶ, 
ʧʦʣʳʥʴ ʛʦʨʴʢʫʶ, ʪʳʩʷʯʝʣʠʩʪʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ ʠ ʙʣʘʛʦʨʦʜʥʳʡ.  

1.2.2. ʈʘʩʪʝʥʠʷ ʠ ʨʘʩʪʠʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʩ ʩʝʜʘʪʠʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʆʥʠ ʯʘʩʪʠʯʥʦ 
ʫʩʪʨʘʥʷʶʪ ʙʦʣʝʚʳʝ ʦʱʫʱʝʥʠʷ ʟʘ ʩʯʝʪ ʫʛʥʝʪʝʥʠʷ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʩʥʷʪʠʷ ʧʦʚʳʰʝʥʥʦʡ ʚʦʟʙʫʜʠʤʦʩʪʠ 
ʨʝʮʝʧʪʦʨʦʚ. ɺʳʨʘʞʝʥʥʳʤʠ ʩʝʜʘʪʠʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʦʙʣʘʜʘʶʪ ʚʘʣʝʨʠʘʥʘ ʣʝʢʘʨʩʪʚʝʥʥʘʷ (ʢʦʪʦʨʘʷ ʚ 
ʇʘʚʣʦʜʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʢʫʣʴʪʠʚʠʨʫʝʪʩʷ ʤʥʦʛʠʤʠ ʩʘʜʦʚʦʜʘʤʠ-ʣʶʙʠʪʝʣʷʤʠ ʠ ʯʘʩʪʦ ʨʘʩʪʝʪ ʢʘʢ ʩʦʨʥʷʢ ʥʘ 
ʟʘʙʨʦʰʝʥʥʳʭ ʜʘʯʘʭ), ʧʘʪʨʠʥʠʷ ʩʠʙʠʨʩʢʘʷ (ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʘʞʝ ʧʨʝʚʦʩʭʦʜʷʱʘʷ ʚʘʣʝʨʠʘʥʫ, ʥʦ, ʢ 
ʩʦʞʘʣʝʥʠʶ, ʧʦʢʘ ʤʘʣʦ ʠʩʧʦʣʴʟʫʶʱʘʷʩʷ), ʜʦʥʥʠʢ, ʤʷʪʘ, ʜʫʰʠʮʘ, ʪʠʤʴʷʥ ʧʦʣʟʫʯʠʡ, ʙʘʟʠʣʠʢ, ʧʦʣʳʥʴ, 
ʪʳʩʷʯʝʣʠʩʪʥʠʢ.  

1.2.3. ʈʘʩʪʝʥʠʷ, ʩʦʜʝʨʞʘʱʠʝ ʚʝʱʝʩʪʚʘ ʩ ʘʥʘʣʴʛʝʟʠʨʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. 
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ʏʠʩʪʦʪʝʣ ʙʦʣʴʰʦʡ ʩʦʜʝʨʞʠʪ ʢʦʤʧʣʝʢʩ ʘʣʢʘʣʦʠʜʦʚ, ʦʩʥʦʚʥʦʡ ʠʟ ʢʦʪʦʨʳʭ ï ʭʝʣʠʜʦʥʠʥ ï ʧʦ 
ʘʥʘʣʴʛʝʟʠʨʫʶʱʠʤ ʩʚʦʡʩʪʚʘʤ ʩʭʦʜʝʥ ʩ ʤʦʨʬʠʥʦʤ ʦʧʠʫʤʥʦʛʦ ʤʘʢʘ, ʥʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʥʝʛʦ, ʥʝ ʚʳʟʳʚʘʝʪ 
ʛʘʣʣʶʮʠʥʘʮʠʡ ʠ ʧʨʠʚʳʢʘʥʠʷ [1, 2]. ɼʣʷ ʥʘʨʫʞʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʳ ʯʠʩʪʦʪʝʣʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʡ. ʇʨʠ ʧʨʠʝʤʝ ʚʥʫʪʨʴ ʤʳ ʨʝʢʦʤʝʥʜʫʝʤ ʥʝ ʙʦʣʝʝ 2-3 ʯʘʡʥʳʭ ʣʦʞʝʢ ʢʨʝʧʢʦʡ ʚʦʜʦʯʥʦʡ 
ʥʘʩʪʦʡʢʠ ʚ ʜʝʥʴ ʧʨʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤ ʧʨʠʝʤʝ. ʀ ʧʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ ʥʘʩʪʦʡʢʠ ʯʠʩʪʦʪʝʣʘ ʚʥʫʪʨʴ ʝʝ ʥʝ 
ʩʣʝʜʫʝʪ ʜʦʣʛʦ ʟʘʜʝʨʞʠʚʘʪʴ ʚʦ ʨʪʫ, ʠʥʘʯʝ ʘʣʢʘʣʦʠʜʳ ʵʪʦʛʦ ʨʘʩʪʝʥʠʷ ʤʦʛʫʪ ʚʨʝʤʝʥʥʦ (ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʜʥʝʡ) 
ʚʳʢʣʶʯʠʪʴ ʚʢʫʩʦʚʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ. 

ʍʦʭʣʘʪʢʘ ʧʣʦʪʥʘʷ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʣʝʩʥʳʭ ʠ ʧʨʝʜʛʦʨʥʳʭ ʨʘʡʦʥʘʭ, ʨʘʥʥʝʮʚʝʪʫʱʝʝ ʨʘʩʪʝʥʠʝ. 
ʈʘʩʪʝʥʠʝ ʩʦʜʝʨʞʠʪ ʢʦʤʧʣʝʢʩ ʘʥʪʨʘʛʣʠʢʦʟʠʜʦʚ ʠ ʘʣʢʘʣʦʠʜʦʚ, ʢʦʪʦʨʳʤʠ ʦʩʦʙʝʥʥʦ ʙʦʛʘʪʘ ʧʦʜʟʝʤʥʘʷ ʯʘʩʪʴ 
(ʢʣʫʙʥʠ). ʆʪʚʘʨ ʢʣʫʙʥʝʡ ʫʧʦʪʨʝʙʣʷʶʪ ʚʥʫʪʨʴ ʧʨʠ ʣʶʙʳʭ ʙʦʣʝʚʳʭ ʦʱʫʱʝʥʠʷʭ (ʛʦʣʦʚʥʳʭ ʙʦʣʷʭ, ʛʘʩʪʨʘʣʛʠʠ, 
ʪʨʘʚʤʘʭ), ʦʥ ʵʬʬʝʢʪʠʚʝʥ ʜʘʞʝ ʧʨʠ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ. ʈʘʩʪʝʥʠʝ ʩʦʜʝʨʞʠʪ 
ʩʠʣʴʥʦʜʝʡʩʪʚʫʶʱʠʝ ʚʝʱʝʩʪʚʘ, ʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʦ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ. 

ɼʦʥʥʠʢ ʣʝʢʘʨʩʪʚʝʥʥʳʡ ʩʦʜʝʨʞʠʪ ʢʦʤʧʣʝʢʩ ʛʣʠʢʦʟʠʜʦʚ, ʦʩʥʦʚʥʳʝ ʠʟ ʢʦʪʦʨʳʭ ï ʢʫʤʘʨʠʥ ʠ 
ʤʝʣʠʣʦʪʠʥ, ʦʙʣʘʜʘʶʪ ʦʙʝʟʙʦʣʠʚʘʶʱʠʤ ʜʝʡʩʪʚʠʝʤ. ɸʥʘʣʴʛʝʟʠʨʫʶʱʠʝ ʩʚʦʡʩʪʚʘ ʜʦʥʥʠʢʘ ʫʩʠʣʠʚʘʶʪʩʷ ʟʘ 
ʩʯʝʪ ʝʛʦ ʦʪʚʣʝʢʘʶʱʝʛʦ, ʩʧʘʟʤʦʣʠʪʠʯʝʩʢʦʛʦ ʠ ʩʝʜʘʪʠʚʥʦʛʦ ʵʬʬʝʢʪʘ. ʆʜʥʘʢʦ ʦʪʚʘʨ ʠʣʠ ʯʘʡ ʩ ʜʦʥʥʠʢʦʤ ʥʝ 
ʩʣʝʜʫʝʪ ʫʧʦʪʨʝʙʣʷʪʴ ʙʦʣʝʝ 2-3 ʥʝʜʝʣʴ ʧʦʜʨʷʜ, ʠʥʘʯʝ ʥʘʩʪʫʧʠʪ ʪʦʰʥʦʪʘ ʠ ʦʪʚʨʘʱʝʥʠʝ ʢ ʵʪʦʤʫ ʨʘʩʪʝʥʠʶ 
(ʯʪʦ ʥʘʙʣʶʜʘʣʦʩʴ ʥʘʤʠ ʫ ʧʘʮʠʝʥʪʦʚ, ʫʧʦʪʨʝʙʣʷʚʰʠʭ ʦʪʚʘʨʳ ʠ ʥʘʩʪʦʠ ʜʦʥʥʠʢʘ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ 
ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ).  

ʆʢʦʣʦʧʣʦʜʥʠʢ ʛʨʘʥʘʪʘ ʩʦʜʝʨʞʠʪ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʜʫʙʠʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʠ ʥʝʢʦʪʦʨʳʝ 
ʘʣʢʘʣʦʠʜʳ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʢʘʢ ʦʙʝʟʙʦʣʠʚʘʶʱʝʝ ʩʨʝʜʩʪʚʦ ʧʨʠ ʪʨʘʚʤʘʭ, ʫʰʠʙʘʭ, ʙʦʣʷʭ ʚ ʞʝʣʫʜʢʝ. 
ʆʙʝʟʙʦʣʠʚʘʶʱʠʤ ʜʝʡʩʪʚʠʝʤ ʦʙʣʘʜʘʝʪ ʠ ʩʦʢ ʧʣʦʜʦʚ ʛʨʘʥʘʪʘ. ɹʝʟʦʧʘʩʥʳʤʠ ʠ ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʳʤʠ 
ʦʙʝʟʙʦʣʠʚʘʶʱʠʤʠ ʨʘʩʪʝʥʠʷʤʠ ʷʚʣʷʶʪʩʷ ʪʘʢʞʝ ʙʘʟʠʣʠʢ ʠ ʢʠʧʨʝʡ.  

1.2.4. ʈʘʩʪʝʥʠʷ ʩ ʢʦʤʧʣʝʢʩʥʦʡ ʬʘʨʤʘʢʦʢʠʥʝʪʠʢʦʡ. ʂ ʥʠʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ: ʤʷʪʫ 
ʠ ʜʨʫʛʠʝ ʛʫʙʦʮʚʝʪʥʳʝ (ʜʫʰʠʮʫ, ʪʠʤʴʷʥ, ʙʘʟʠʣʠʢ), ʜʦʥʥʠʢ, ʘʠʨ ʙʦʣʦʪʥʳʡ, ʧʦʣʳʥʴ, ʪʳʩʷʯʝʣʠʩʪʥʠʢ, ʧʠʞʤʫ, 
ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʩʧʘʟʤʦʣʠʪʠʯʝʩʢʠʤ, ʩʝʜʘʪʠʚʥʳʤ ʠ ʣʝʛʢʠʤ ʘʥʘʣʴʛʝʟʠʨʫʶʱʠʤ ʵʬʬʝʢʪʦʤ. 

1.3. ɼʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʦʪʝʢʘ ʤʦʟʛʘ (ʢʦʪʦʨʳʡ ʦʙʳʯʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʦʩʪʨʦʤ ʧʝʨʠʦʜʝ ʯʝʨʝʧʥʦ-
ʤʦʟʛʦʚʳʭ ʪʨʘʚʤ) ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʠʫʨʝʪʠʢʠ, ʧʦʪʦʛʦʥʥʳʝ ʩʨʝʜʩʪʚʘ, ʘ ʪʘʢʞʝ ʩʳʨʴʝ, ʩʦʜʝʨʞʘʱʝʝ 
ʢʘʪʠʦʥʳ ʜʚʫʭʚʘʣʝʥʪʥʳʭ ʤʝʪʘʣʣʦʚ ï ʢʘʣʴʮʠʷ ʠ ʤʘʛʥʠʷ, ʦʙʣʘʜʘʶʱʠʝ ʜʝʛʠʜʨʘʪʠʨʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ʄʦʯʝʛʦʥʥʳʝ ʠ ʧʦʪʦʛʦʥʥʳʝ ʨʘʩʪʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ ʙʳʩʪʨʦʤʫ ʚʳʚʝʜʝʥʠʶ ʠʟʙʳʪʢʘ ʞʠʜʢʦʩʪʠ ʠʟ 
ʦʨʛʘʥʠʟʤʘ. ʃʝʛʢʠʤʠ ʠ ʙʝʟʦʧʘʩʥʳʤʠ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʜʠʫʨʝʪʠʢʘʤʠ ʷʚʣʷʶʪʩʷ ʧʨʝʧʘʨʘʪʳ ʛʦʨʮʘ ʧʪʠʯʴʝʛʦ, 
ʭʚʦʱʘ ʧʦʣʝʚʦʛʦ, ʧʦʙʝʛʦʚ ʯʝʨʥʠʢʠ, ʙʨʫʩʥʠʢʠ, ʪʦʣʦʢʥʷʥʢʠ. ɺʳʨʘʞʝʥʥʳʤ ʧʦʪʦʛʦʥʥʳʤ ʵʬʬʝʢʪʦʤ ʦʙʣʘʜʘʶʪ 
ʧʣʦʜʳ ʠ ʣʠʩʪʴʷ ʤʘʣʠʥʳ, ʝʞʝʚʠʢʠ, ʣʠʧʦʚʳʡ ʮʚʝʪ. ʎʚʝʪʳ ʠ ʣʠʩʪʴʷ ʣʠʧʳ ʦʙʣʘʜʘʶʪ ʢʘʢ ʤʦʯʝʛʦʥʥʳʤ, ʪʘʢ ʠ 
ʧʦʪʦʛʦʥʥʳʤ ʵʬʬʝʢʪʦʤ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʥʝʰʥʝʡ ʪʝʤʧʝʨʘʪʫʨʳ.  

ʉʦʜʝʨʞʘʥʠʝ ʢʘʣʴʮʠʷ ʠʟ ʚʩʝʭ ʚʠʜʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʫʤʘ ʚ ʥʘʜʟʝʤʥʳʭ ʯʘʩʪʷʭ 
ʭʚʦʱʘ ʧʦʣʝʚʦʛʦ ï ʜʦ 10% [3]. ʄʦʯʝʛʦʥʥʳʝ ʩʚʦʡʩʪʚʘ (ʟʘ ʩʯʝʪ ʣʝʛʢʦʛʦ ʨʘʟʜʨʘʞʘʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʩʦʝʜʠʥʝʥʠʡ 
ʢʨʝʤʥʠʷ ʥʘ ʧʦʯʝʯʥʳʝ ʢʘʥʘʣʴʮʳ) ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʜʝʛʠʜʨʘʪʠʨʫʶʱʠʤ ʜʝʡʩʪʚʠʝʤ ʢʘʣʴʮʠʷ ʜʝʣʘʶʪ ʪʨʘʚʫ ʭʚʦʱʘ 
ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʧʨʦʪʠʚʦʦʪʝʯʥʳʤ ʩʨʝʜʩʪʚʦʤ. 

1.4. ʉʝʜʘʪʠʚʥʳʝ ʠ ʘʥʪʠʩʪʨʝʩʩʦʚʳʝ ʨʘʩʪʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʨʝʦʜʦʣʝʥʠʶ ʢʘʢ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ, 
ʪʘʢ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʯʝʨʝʧʥʦ-ʤʦʟʛʦʚʳʭ ʪʨʘʚʤ, ʫʣʫʯʰʘʶʪ ʩʦʥ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʣʥʦʮʝʥʥʳʡ 
ʦʪʜʳʭ. ʂ ʵʪʦʡ ʛʨʫʧʧʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʧʨʝʧʘʨʘʪʳ ʚʘʣʝʨʠʘʥʳ, ʧʘʪʨʠʥʠʠ, ʙʦʷʨʳʰʥʠʢʘ, ʤʷʪʳ, ʤʝʣʠʩʩʳ, 
ʜʦʥʥʠʢʘ. ʋʩʧʦʢʘʠʚʘʶʱʝʝ ʜʝʡʩʪʚʠʝ ʵʪʠʭ ʨʘʩʪʝʥʠʡ ʦʙʫʩʣʦʚʣʝʥʦ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʨʘʩʰʠʨʝʥʠʝʤ ʩʦʩʫʜʦʚ ʠ 
ʨʘʩʩʣʘʙʣʝʥʠʝʤ ʛʣʘʜʢʦʡ ʤʫʩʢʫʣʘʪʫʨʳ, ʘ ʪʘʢʞʝ ʣʝʛʢʠʤ ʪʦʨʤʦʟʷʱʠʤ ʜʝʡʩʪʚʠʝʤ ʥʘ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ. 

2. ʈʘʩʪʝʥʠʷ ʠ ʨʘʩʪʠʪʝʣʴʥʦʝ ʩʳʨʴʝ, ʫʣʫʯʰʘʶʱʠʝ ʢʨʦʚʦʩʥʘʙʞʝʥʠʝ ʠ ʩʦʩʪʦʷʥʠʝ ʩʦʩʫʜʦʚ 
ʤʦʟʛʘ. ʉʶʜʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʦʙʰʠʨʥʫʶ ʛʨʫʧʧʫ ʨʘʩʪʝʥʠʡ ʩ ʨʘʟʣʠʯʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʜʝʡʩʪʚʠʷ. 

2.1. ʉʦʩʫʜʦʨʘʩʰʠʨʷʶʱʠʝ, ʢʦʪʦʨʳʝ ʫʣʫʯʰʘʶʪ ʢʨʦʚʦʩʥʘʙʞʝʥʠʝ ʤʦʟʛʘ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ 
ʧʨʦʩʚʝʪʘ ʢʘʧʠʣʣʷʨʥʳʭ ʠ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʩʦʩʫʜʦʚ, ʘ ʪʘʢʞʝ ʩʥʠʞʘʶʪ ʢʨʦʚʷʥʦʝ ʜʘʚʣʝʥʠʝ, ʧʨʝʜʦʪʚʨʘʱʘʶʪ 
ʦʩʪʨʳʝ ʩʦʩʫʜʠʩʪʳʝ ʧʘʪʦʣʦʛʠʠ, ʫʤʝʥʴʰʘʶʪ ʩʧʘʩʪʠʯʝʩʢʠʝ ʛʦʣʦʚʥʳʝ ʙʦʣʠ. ʇʨʠʤʝʨʳ ʪʘʢʠʭ ʨʘʩʪʝʥʠʡ, 
ʪʨʘʜʠʮʠʦʥʥʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʥʘʫʯʥʦʡ ʠ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ ï ʤʷʪʘ, ʤʝʣʠʩʩʘ, ʪʠʤʴʷʥ, ʜʫʰʠʮʘ, ʜʦʥʥʠʢ, 
ʙʦʷʨʳʰʥʠʢ. 

2.2. ʈʘʟʞʠʞʘʶʱʠʝ ʢʨʦʚʴ ʠ ʫʤʝʥʴʰʘʶʱʠʝ ʝʝ ʚʷʟʢʦʩʪʴ: ʢ ʵʪʦʡ ʛʨʫʧʧʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʣʘʙʘʟʥʠʢ 
ʚʷʟʦʣʠʩʪʥʳʡ, ʠʚʦʚʫʶ ʠ ʦʩʠʥʦʚʫʶ ʢʦʨʫ, ʮʚʝʪʢʠ ʣʠʧʳ, ʩʦʮʚʝʪʠʷ ʜʦʥʥʠʢʘ, ʥʘʜʟʝʤʥʳʝ ʯʘʩʪʠ ʘʩʪʨʘʛʘʣʘ 
ʰʝʨʩʪʠʩʪʦʮʚʝʪʢʦʚʦʛʦ ʠ ʷʠʯʢʦʧʣʦʜʥʦʛʦ [1, 2]. ʇʨʝʧʘʨʘʪʳ ʪʘʢʠʭ ʨʘʩʪʝʥʠʡ ʫʣʫʯʰʘʶʪ ʜʚʠʞʝʥʠʝ ʢʨʦʚʠ ʧʦ 
ʩʦʩʫʜʘʤ ʠ ʩʥʠʞʘʶʪ ʫʛʨʦʟʫ ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʦʤʙʦʚ. ɼʣʷ ʵʪʦʡ ʞʝ ʮʝʣʠ ʧʨʠʤʝʥʷʶʪ ʩʳʨʴʝ, ʩʦʜʝʨʞʘʱʝʝ 
ʘʥʪʠʢʦʘʛʫʣʷʥʪʳ ʠ ʪʨʦʤʙʦʣʠʪʠʢʠ, ʩʧʦʩʦʙʥʳʝ ʨʘʩʪʚʦʨʷʪʴ ʫʞʝ ʠʤʝʶʱʠʝʩʷ ʪʨʦʤʙʳ ʚ ʚʝʥʘʭ ʠ ʢʘʧʠʣʣʷʨʘʭ ï 
ʩʦʮʚʝʪʠʷ ʜʦʥʥʠʢʘ ʙʝʣʦʛʦ ʠ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ï ʢʘʢ ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʚ ʧʨʷʤʦʛʦ ʜʝʡʩʪʚʠʷ [2]. 

2.3. ʋʢʨʝʧʣʷʶʱʠʝ ʩʪʝʥʢʠ ʠ ʧʦʚʳʰʘʶʱʠʝ ʵʣʘʩʪʠʯʥʦʩʪʴ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ. ʂ ʵʪʦʡ ʛʨʫʧʧʝ 
ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʨʘʩʪʠʪʝʣʴʥʦʝ ʩʳʨʴʝ ʩ ʨʘʟʥʳʤʠ ʜʝʡʩʪʚʫʶʱʠʤʠ ʚʝʱʝʩʪʚʘʤʠ ʠ ʨʘʟʣʠʯʥʦʡ 
ʬʘʨʤʘʢʦʢʠʥʝʪʠʢʦʡ. 1) ʉʦʜʝʨʞʘʱʠʝ ʚʠʪʘʤʠʥ ʉ ʠ ʨʫʪʠʥ ï ʜʠʢʦʨʘʩʪʫʱʠʝ ʠ ʢʫʣʴʪʫʨʥʳʝ ʧʣʦʜʳ (ʙʦʷʨʳʰʥʠʢ, 
ʨʷʙʠʥʘ, ʢʘʣʠʥʘ, ʰʠʧʦʚʥʠʢ, ʙʘʨʙʘʨʠʩ). 2) ʉʦʜʝʨʞʘʱʠʝ ʪʘʥʠʥʳ (ʛʘʣʣʦʚʳʝ ʢʠʩʣʦʪʳ) ï ʢ ʵʪʦʡ ʛʨʫʧʧʝ ʤʦʞʥʦ 
ʦʪʥʝʩʪʠ ʚʩʝ ʚʷʞʫʱʠʝ ʨʘʩʪʝʥʠʷ: ʢʦʨʥʠ ʠ ʥʘʜʟʝʤʥʳʝ ʯʘʩʪʠ ʢʨʦʚʦʭʣʝʙʢʠ ʣʝʢʘʨʩʪʚʝʥʥʦʡ, ʦʢʦʣʦʧʣʦʜʥʠʢ 
ʛʨʘʥʘʪʘ, ʢʝʨʤʝʢ ɻʤʝʣʠʥʘ, ʢʦʨʥʝʚʠʱʘ ʣʘʧʯʘʪʢʠ ʧʨʷʤʦʩʪʦʷʯʝʡ, ʧʣʦʜʳ ʯʝʨʝʤʫʭʠ, ʪʨʘʚʘ ʢʠʧʨʝʷ. 3) 
ʉʦʜʝʨʞʘʱʠʝ ʧʨʠʨʦʜʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʢʨʝʤʥʠʷ. ʇʨʠʤʝʨʘʤʠ ʪʘʢʠʭ ʨʘʩʪʝʥʠʡ ʷʚʣʷʝʪʩʷ ʛʦʨʝʮ ʧʪʠʯʠʡ ʠ ʭʚʦʱ 
ʧʦʣʝʚʦʡ (ʥʘʜʟʝʤʥʳʝ ʯʘʩʪʠ ʧʦʩʣʝʜʥʝʛʦ ʩʦʜʝʨʞʘʪ ʜʦ 10% ʩʠʣʠʢʘʪʦʚ [4]). 4) ʄʠʦʪʦʥʠʯʝʩʢʠʝ ʨʘʩʪʝʥʠʷ, 
ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʫʢʨʝʧʣʝʥʠʶ ʤʳʰʝʯʥʦʡ ʩʪʝʥʢʠ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ. ʊʘʢʠʤ ʜʝʡʩʪʚʠʝʤ ʦʙʣʘʜʘʝʪ 
ʨʘʩʪʠʪʝʣʴʥʦʝ ʩʳʨʴʝ, ʙʦʛʘʪʦʝ ʚʠʪʘʤʠʥʦʤ ɽ: ʢʫʣʴʪʫʨʥʳʝ ʠ ʜʠʢʦʨʘʩʪʫʱʠʝ ʟʣʘʢʠ, ʧʨʦʜʫʢʪʳ ʠʟ ʮʝʣʴʥʦʛʦ 
ʟʝʨʥʘ, ʤʘʩʣʠʯʥʳʝ ʨʘʩʪʝʥʠʷ, ʥʘʜʟʝʤʥʳʝ ʯʘʩʪʠ ʘʩʪʨʘʛʘʣʘ ʰʝʨʩʪʠʩʪʦʮʚʝʪʢʦʚʦʛʦ ʠ ʷʠʯʢʦʧʣʦʜʥʦʛʦ. 
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2.4. ʇʨʦʪʠʚʦʩʢʣʝʨʦʪʠʯʝʩʢʠʝ ʨʘʩʪʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʭʦʣʝʩʪʝʨʠʥʘ ʚ ʢʨʦʚʠ 
ʠ ʫʩʠʣʝʥʠʝ ʚʳʚʝʜʝʥʠʷ ʩ ʞʝʣʯʴʶ ʝʛʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʚ ʧʝʯʝʥʠ (ʜʦʥʥʠʢ, ʘʩʪʨʘʛʘʣ, ʙʦʷʨʳʰʥʠʢ, 
ʪʳʩʷʯʝʣʠʩʪʥʠʢ, ʣʫʢ ʠ ʯʝʩʥʦʢ, ʦʜʫʚʘʥʯʠʢ, ʣʦʧʫʭ, ʧʫʩʪʳʨʥʠʢ, ʢʘʣʝʥʜʫʣʘ, ʧʫʩʪʳʨʥʠʢ, ʢʣʝʚʝʨ ʣʫʛʦʚʦʡ, ʛʦʨʝʮ 
ʧʪʠʯʠʡ, ʰʠʧʦʚʥʠʢ). ʀʭ ʨʝʛʫʣʷʨʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʦʙʝʩʧʝʯʠʪ ʩʦʭʨʘʥʝʥʠʝ ʵʣʘʩʪʠʯʥʳʭ ʩʪʝʥʦʢ ʤʦʟʛʦʚʳʭ 
ʩʦʩʫʜʦʚ. 

2.5. ɸʥʪʠʛʠʧʦʢʩʠʯʝʩʢʠʝ ʨʘʩʪʝʥʠʷ, ʧʦʚʳʰʘʶʱʠʝ ʫʩʪʦʡʯʠʚʦʩʪʴ ʤʦʟʛʘ ʢ ʥʝʜʦʩʪʘʪʢʫ ʢʠʩʣʦʨʦʜʘ. ʅʘ 
ʦʩʥʦʚʘʥʠʠ ʠʟʚʝʩʪʥʳʭ ʩʚʝʜʝʥʠʡ ʦ ʤʝʭʘʥʠʟʤʘʭ ʘʵʨʦʙʥʦʛʦ ʜʳʭʘʥʠʷ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 
ʘʥʪʠʛʠʧʦʢʩʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʤʦʛʫʪ ʦʙʣʘʜʘʪʴ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ: 1) 
ʩʦʜʝʨʞʘʱʠʝ ʧʨʦʩʪʳʝ ʫʛʣʝʚʦʜʳ ï ʩʘʭʘʨʘ (ʢʘʢ ʩʠʣʴʥʦ ʦʢʠʩʣʝʥʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ); 2) ʩʦʜʝʨʞʘʱʠʝ 
ʦʨʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʘʵʨʦʙʥʦʤ ʦʢʠʩʣʝʥʠʠ ʚ ʮʠʢʣʝ ʂʨʝʙʩʘ; 3) ʩʦʜʝʨʞʘʱʠʝ ʢʘʨʦʪʠʥʦʠʜʳ ʠ 
ʜʨʫʛʠʝ ʩʦʝʜʠʥʝʥʠʷ ʩ ʥʝʥʘʩʳʱʝʥʥʳʤʠ ʩʚʷʟʷʤʠ, ʩʧʦʩʦʙʥʳʝ ʜʝʧʦʥʠʨʦʚʘʪʴ ʢʠʩʣʦʨʦʜ; 4) ʩʦʜʝʨʞʘʱʠʝ 
ʧʨʠʨʦʜʥʳʝ ʫʙʠʭʠʥʦʥʳ ï ʢʦʬʝʨʤʝʥʪʳ Q. ʇʝʨʚʳʝ ʜʚʝ ʛʨʫʧʧʳ ʩʦʝʜʠʥʝʥʠʡ ʩʦʜʝʨʞʘʪʩʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʤ 
ʢʦʣʠʯʝʩʪʚʝ ʚ ʜʠʢʦʨʘʩʪʫʱʠʭ ʠ ʢʫʣʴʪʫʨʥʳʭ ʧʣʦʜʘʭ, ʪʨʝʪʴʷ ï ʚ ʨʘʩʪʝʥʠʷʭ, ʙʦʛʘʪʳʭ ʢʘʨʦʪʠʥʦʤ ʠ ʤʘʩʣʘʤʠ.  
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ʅʘʪʘʣʠʷ ʊʘʨʘʩʦʚʩʢʘʷ, ɹʫʣʘʪ ɾʫʤʘʜʠʣʦʚ, ɼʘʤʝʣʷ ɹʘʡʞʫʤʘʥʦʚʘ, ɸʟʠʟʘ ɹʘʣʛʫʞʘʥʦʚʘ  
(ʇʘʚʣʦʜʘʨ, ʂʘʟʘʭʩʪʘʥ) 

  
ʋʉʊʈɸʅɽʅʀɽ ʇɸʊʆʃʆɻʀʏɽʉʂʆʁ ɼɽʇʀɻʄɽʅʊɸʎʀʀ ɺʆʃʆʉ ʀ ʂʆɾʀ ʀ 

ʌʆʊʆʉɽʅʉʀɹʀʃʀɿʀʈʋʖʑʀɽ ʉʈɽɼʉʊɺɸ ʀɿ ʄɽʉʊʅʆɻʆ ʈɸʉʊʀʊɽʃʔʅʆɻʆ ʉʓʈʔʗ ʉɽɺɽʈʅʓʍ 
ʈɽɻʀʆʅʆɺ ʂɸɿɸʍʉʊɸʅɸ 

 
ʇʦʜʜʝʨʞʘʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʮʚʝʪʘ ʚʦʣʦʩ ʠ ʫʩʪʨʘʥʝʥʠʝ ʚʦʟʨʘʩʪʥʦʡ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ 

ʜʝʧʠʛʤʝʥʪʘʮʠʠ ʚʦʣʦʩ ʠ ʢʦʞʠ (ʩʝʜʠʥʳ, ʚʠʪʠʣʠʛʦ) ʷʚʣʷʝʪʩʷ ʩʝʨʴʝʟʥʦʡ ʢʦʩʤʝʪʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʦʡ. ɺ 
ʚʝʪʝʨʠʥʘʨʠʠ ʠ ʟʦʦʪʝʭʥʠʠ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʩʣʫʞʝʙʥʳʭ ʠ ʜʝʢʦʨʘʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ ʢ ʚʳʩʪʘʚʢʘʤ ʭʦʨʦʰʘʷ 
ʧʠʛʤʝʥʪʘʮʠʷ ʰʝʨʩʪʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʟʜʦʨʦʚʴʷ ʠ ʚʳʩʪʘʚʦʯʥʦʡ ʢʦʥʜʠʮʠʠ ʞʠʚʦʪʥʦʛʦ.  

ʉʨʝʜʩʪʚʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʟʘʥʠʤʘʶʪ ʮʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʚ ʯʠʩʣʝ 
ʬʦʪʦʩʝʥʩʠʙʠʣʠʟʠʨʫʶʱʠʭ ʧʨʝʧʘʨʘʪʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʜʝʧʠʛʤʝʥʪʘʮʠʠ ʢʦʞʠ. 
ɺ ʩʧʨʘʚʦʯʥʠʢʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʄ.ɼ.ʄʘʰʢʦʚʩʢʦʛʦ ʦʧʠʩʘʥʳ ʧʨʝʧʘʨʘʪʳ ʠʟ ʧʩʦʨʘʣʝʠ ʢʦʩʪʷʥʢʦʚʦʡ ï 
ʧʩʦʨʘʣʝʠʥ, ʠʟ ʧʘʩʪʝʨʥʘʢʘ ʧʦʩʝʚʥʦʛʦ ï ʙʝʨʦʢʩʘʥ, ʠʟ ʩʝʤʷʥ ʘʤʤʠ ʙʦʣʴʰʦʡ (ʠʟ ʩʝʤʝʡʩʪʚʘ ʟʦʥʪʠʯʥʳʭ) ï 
ʘʤʤʠʬʫʨʠʥ, ʠʟ ʣʠʩʪʴʝʚ ʩʤʦʢʦʚʥʠʮʳ ʦʙʳʢʥʦʚʝʥʥʦʡ (ʠʥʞʠʨʘ) ï ʧʩʦʙʝʨʘʥ [1]. 

ʀʩʭʦʜʷ ʠʟ ʩʧʠʩʢʘ ʠʟʚʝʩʪʥʳʭ ʩʨʝʜʩʪʚ ʧʨʦʪʠʚ ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʜʝʧʠʛʤʝʥʪʘʮʠʠ, ʦʯʝʚʠʜʥʦ, ʯʪʦ ʝʛʦ 
ʤʦʞʥʦ ʠ ʥʫʞʥʦ ʨʘʩʰʠʨʷʪʴ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘ ʩʯʝʪ ʜʦʩʪʫʧʥʦʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ, 
ʩʦʜʝʨʞʘʱʝʛʦ ʵʬʬʝʢʪʠʚʥʳʝ ʜʝʡʩʪʚʫʶʱʠʝ ʚʝʱʝʩʪʚʘ. ɺ ʧʦʠʩʢʝ ʪʘʢʠʭ ʩʨʝʜʩʪʚ ʠʟ ʨʝʛʠʦʥʘʣʴʥʳʭ ʨʘʩʪʝʥʠʡ 
ʉʝʚʝʨʘ ʂʘʟʘʭʩʪʘʥʘ ʤʳ ʦʨʠʝʥʪʠʨʦʚʘʣʠʩʴ ʥʘ ʠʟʚʝʩʪʥʳʡ ʢʨʫʛ ʚʝʱʝʩʪʚ, ʦʙʣʘʜʘʶʱʠʭ 
ʬʦʪʦʩʝʥʩʠʙʠʣʠʟʠʨʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ (ʵʪʦ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʬʠʪʦʢʫʤʘʨʠʥʳ), ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʢʨʫʛʘ 
ʨʘʩʪʝʥʠʡ, ʩʦʜʝʨʞʘʱʠʭ ʵʪʠ ʚʝʱʝʩʪʚʘ. ɺ ʯʠʩʣʝ ʪʘʢʠʭ ʨʘʩʪʝʥʠʡ, ʙʦʛʘʪʳʭ ʢʫʤʘʨʠʥʘʤʠ, ʥʘʤʠ ʙʳʣʠ ʠʩʧʳʪʘʥʳ 
ʜʦʥʥʠʢ ʙʝʣʳʡ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʡ, ʦʨʪʠʣʠʷ ʦʜʥʦʙʦʢʘʷ, ʚʝʨʙʝʡʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ.  

ʉ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʢʫʤʘʨʠʥʳ ʧʦ ʭʠʤʠʯʝʩʢʦʡ ʧʨʠʨʦʜʝ ʷʚʣʷʶʪʩʷ ʣʘʢʪʦʥʘʤʠ ʩʘʣʠʮʠʣʦʚʦʡ ʢʠʩʣʦʪʳ 
[2], ʤʳ ʧʦʧʳʪʘʣʠʩʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʪʠʚ ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʜʝʧʠʛʤʝʥʪʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʝ ʩʳʨʴʝ, 
ʩʦʜʝʨʞʘʱʝʝ ʧʨʠʨʦʜʥʳʝ ʩʘʣʠʮʠʣʘʪʳ (ʬʝʥʦʣʦʢʠʩʣʦʪʳ ʠ ʠʭ ʵʬʠʨʳ). ʆʥʠ ʦʢʘʟʘʣʠʩʴ ʵʬʬʝʢʪʠʚʥʳʤʠ, ʘ ʚ 
ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʵʪʦʛʦ ʥʘʤ ʫʜʘʣʦʩʴ ʚʦʩʩʪʘʥʦʚʠʪʴ ʝʩʪʝʩʪʚʝʥʥʫʶ ʦʢʨʘʩʢʫ ʘʤʬʠʙʠʡ, ʦʙʝʩʮʚʝʪʠʚʰʠʭʩʷ ʧʨʠ 
ʜʣʠʪʝʣʴʥʦʤ ʭʨʘʥʝʥʠʠ ʚ ʬʦʨʤʘʣʠʥʝ, ʩ ʧʦʤʦʱʴʶ ʘʮʝʪʠʣʩʘʣʠʮʠʣʦʚʦʡ ʢʠʩʣʦʪʳ.  

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʙʦʨʥʠʢʘʭ ʨʝʮʝʧʪʦʚ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʳ ʤʳ ʦʙʥʘʨʫʞʠʣʠ ʩʚʝʜʝʥʠʷ ʦ ʧʨʠʤʝʥʝʥʠʠ 
ʨʷʜʘ ʨʘʩʪʝʥʠʡ ʧʨʦʪʠʚ ʩʝʜʠʥʳ ʠ ʚʠʪʠʣʠʛʦ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʩʦʜʝʨʞʘʱʠʡʩʷ ʚ ʥʠʭ ʢʦʤʧʣʝʢʩ ʜʝʡʩʪʚʫʶʱʠʭ 
ʚʝʱʝʩʪʚ ʠ ʧʦʧʳʪʘʣʠʩʴ ʥʘʡʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʟʘʤʝʥʠʪʝʣʠ ʠʟ ʤʝʩʪʥʳʭ ʨʘʩʪʝʥʠʡ. ɺ ʯʘʩʪʥʦʩʪʠ, 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʷʩʢʠ ʠ ʢʨʘʧʠʚʳ ʜʚʫʜʦʤʥʦʡ ʧʨʦʪʠʚ ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʜʝʧʠʛʤʝʥʪʘʮʠʠ ʦʙʫʩʣʦʚʣʝʥʘ ʚʳʩʦʢʠʤ 
ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʵʪʦʤ ʩʳʨʴʝ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʦʩʦʙʝʥʥʦ ʤʝʜʠ. ɺ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʵʪʦʛʦ ʚ ʩʧʨʘʚʦʯʥʠʢʝ 
ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʥʘʤ ʫʜʘʣʦʩʴ ʥʘʡʪʠ ʩʚʝʜʝʥʠʷ, ʯʪʦ ʫʧʦʪʨʝʙʣʝʥʠʝ ʚʥʫʪʨʴ ʤʘʣʳʭ ʢʦʣʠʯʝʩʪʚ ʩʦʣʝʡ 
ʜʚʫʭʚʘʣʝʥʪʥʦʡ ʤʝʜʠ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠ ʚʠʪʠʣʠʛʦ [1].  

ʇʨʠʤʝʥʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʠ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʝʤ ʚʝʱʝʩʪʚ ʙʳʣʦ ʥʘʡʜʝʥʦ 
ʥʘʤʠ ʦʧʳʪʥʳʤ ʧʫʪʝʤ ʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʧʝʨʚʳʝ (ʨʘʥʝʝ ʩʚʝʜʝʥʠʡ ʦʙ ʵʪʦʤ ʚ ʢʘʢʠʭ-ʣʠʙʦ ʠʩʪʦʯʥʠʢʘʭ ʥʝ ʙʳʣʦ). 
ɺ ʯʘʩʪʥʦʩʪʠ, ʥʘʤʠ ʧʨʝʜʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʠʧʦʚʳʭ ʮʚʝʪʢʦʚ ʠ ʧʨʠʮʚʝʪʥʠʢʦʚ, ʩʦʜʝʨʞʘʱʠʭ 
ʬʣʘʚʦʥʦʚʳʡ ʛʣʠʢʦʟʠʜ, ʜʣʷ ʠʥʜʫʢʮʠʠ ʩʠʥʪʝʟʘ ʧʠʛʤʝʥʪʘ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʮʚʝʪʘ ʩʝʜʳʭ 
ʚʦʣʦʩ.  




