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ʉɽʂʎʀʗ çʌʀɿʀʂʆ-ʄɸʊɽʄɸʊʀʏɽʉʂʀɽ ʅɸʋʂʀè 
 

ʆ ɺɿɸʀʄʆɼɽʁʉʊɺʀʀ ʐʂʆʃʔʅʆʁ ʀ ɺʋɿʆɺʉʂʆʁ ʄɸʊɽʄɸʊʀʂʀ 

ɺ ʇʈɽʇʆɼɸɺɸʅʀʀ ɻɽʆʄɽʊʈʀʀ ʀ ʊɽʆʈʀʀ ʄʅʆɻʆʏʃɽʅʆɺ 

 

ɹʣʫʜʦʚʘ ʀ.ɺ. 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çʆʩʥʦʚʳ ʤʘʪʝʤʘʪʠʢʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠè (ʉʋʅʎ 1)  

ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ, ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ,  

ʈʦʩʩʠʷ, ʛ. ʄʦʩʢʚʘ  

 

ɹʝʣʷʥʦʚʘ ʕ.ʅ. 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çʆʩʥʦʚʳ ʤʘʪʝʤʘʪʠʢʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠè (ʉʋʅʎ 1)  

ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ, ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ,  

ʈʦʩʩʠʷ, ʛ. ʄʦʩʢʚʘ 
 

ʀʟʣʦʞʝʥʠʝ ʛʝʦʤʝʪʨʠʠ ʠ ʚ ʩʨʝʜʥʝʡ ʰʢʦʣʝ, ʠ ʚ ʚʫʟʘʭ ʤʦʞʥʦ ʦʩʥʦʚʳʚʘʪʴ ʥʘ ʩʠʩʪʝʤʝ 

ʘʢʩʠʦʤ ɻʠʣʴʙʝʨʪʘ, ʘ ʤʦʞʥʦ ʦʪʪʘʣʢʠʚʘʪʴʩʷ ʦʪ ʘʢʩʠʦʤʘʪʠʢʠ ɺʝʡʣʷ. ʉʨʝʜʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ 

ʰʢʦʣ ʩ ʫʛʣʫʙʣʸʥʥʳʤ ʠʟʫʯʝʥʠʠ ʤʘʪʝʤʘʪʠʢʠ ʠʥʦʛʜʘ ʚʦʟʥʠʢʘʶʪ ʜʦʚʦʣʴʥʦ ʦʩʪʨʳʝ ʜʠʩʢʫʩʩʠʠ 

ʦ ʧʨʝʠʤʫʱʝʩʪʚʘʭ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʧʦʜʭʦʜʘ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʤʥʝʥʠʝ ʘʚʪʦʨʦʚ ʧʦ ʵʪʦʤʫ 

ʚʦʧʨʦʩʫ. ʊʝʦʨʠʷ ʤʥʦʛʦʯʣʝʥʦʚ ʟʘʥʠʤʘʝʪ ʚʘʞʥʦʝ ʤʝʩʪʦ ʧʨʠ ʠʟʫʯʝʥʠʠ ʤʘʪʝʤʘʪʠʢʠ ʢʘʢ ʚ ʚʫʟʝ, 

ʪʘʢ ʠ ʚ ʩʨʝʜʥʝʡ ʰʢʦʣʝ. ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʷʭ ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ ʥʝʪ ʯʸʪʢʠʭ ʠ 

ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʚʦʧʨʦʩʫ ʦ ʯʠʩʣʝ ʢʦʨʥʝʡ ʤʥʦʛʦʯʣʝʥʘ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʨʝʰʝ-

ʥʠʷʤʠ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ. ʕʪʠ ʨʘʟʥʦʛʣʘʩʠʷ ʦʪʨʘʞʘʶʪ ʩʫʱʝʩʪʚʫʶʱʠʝ ñʥʦʞʥʠʮʳò 

ʤʝʞʜʫ ʰʢʦʣʴʥʦʡ ʠ ʚʫʟʦʚʩʢʦʡ ʤʘʪʝʤʘʪʠʢʦʡ ʠ ʯʘʩʪʦ ʧʨʠʚʦʜʷʪ ʢ ʥʝʦʜʥʦʟʥʘʯʥʦʤʫ ʧʦʥʠʤʘ-

ʥʠʶ ʫʩʣʦʚʠʡ ʟʘʜʘʯ, ʧʨʝʜʣʘʛʘʝʤʳʭ ʚ ʰʢʦʣʝ, ʥʘ ɽɻʕ, ʦʣʠʤʧʠʘʜʘʭ ʠ ʚʩʪʫʧʠʪʝʣʴʥʳʭ ʵʢʟʘʤʝ-

ʥʘʭ ʚ ʚʫʟʳ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʜʚʘ ʚʦʟʤʦʞʥʳʭ ʧʦʜʭʦʜʘ ʢ ʚʦʧʨʦʩʫ ʦ ʯʠʩʣʝ ʢʦʨʥʝʡ 

ʤʥʦʛʦʯʣʝʥʘ ʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʥʝʢʦʪʦʨʳʡ ʚʳʭʦʜ ʠʟ ʩʣʦʞʠʚʰʝʡʩʷ ʤʝʪʦʜʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ, 

ʢʦʪʦʨʘʷ ʚʳʟʳʚʘʝʪ ʙʦʣʴʰʠʝ ʥʝʫʜʦʙʩʪʚʘ ʠ ʨʘʟʥʦʛʣʘʩʠʷ ʢʘʢ ʩʨʝʜʠ ʫʯʘʱʠʭʩʷ, ʪʘʢ ʠ ʩʨʝʜʠ 

ʫʯʠʪʝʣʝʡ ʤʘʪʝʤʘʪʠʢʠ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʢʩʠʦʤʘʪʠʢʘ ɻʠʣʴʙʝʨʪʘ, ʘʢʩʠʦʤʘʪʠʢʘ ɺʝʡʣʷ, ʪʝʦʨʠʷ ʤʥʦʛʦʯʣʝʥʦʚ, 

ʧʨʦʩʪʳʝ ʠ ʢʨʘʪʥʳʝ ʢʦʨʥʠ ʤʥʦʛʦʯʣʝʥʦʚ. 

 

1. ɺ ʟʘʱʠʪʫ ʧʦʩʪʨʦʝʥʠʷ ʢʫʨʩʘ ʛʝʦʤʝʪʨʠʠ ʥʘ ʦʩʥʦʚʝ ʘʢʩʠʦʤʘʪʠʢʠ 

ɻʠʣʴʙʝʨʪʘ. 

ɺ ʦʩʥʦʚʫ ʧʦʩʪʨʦʝʥʠʷ ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ ʛʝʦʤʝʪʨʠʠ ʤʦʞʥʦ ʧʦʣʦʞʠʪʴ ʨʘʟ-

ʣʠʯʥʳʝ ʩʠʩʪʝʤʳ ʘʢʩʠʦʤ. ɺʩʝ ʥʳʥʝʰʥʠʝ ʰʢʦʣʴʥʳʝ ʠ ʧʦʜʘʚʣʷʶʱʝʝ ʯʠʩʣʦ ʚʫ-

ʟʦʚʩʢʠʭ ʫʯʝʙʥʠʢʦʚ ʛʝʦʤʝʪʨʠʠ ʦʪʪʘʣʢʠʚʘʶʪʩʷ ʦʪ ʘʢʩʠʦʤʘʪʠʢ, ʚʦʩʭʦʜʷʱʠʭ ʢ 

ʢʥʠʛʝ ɻʠʣʴʙʝʨʪʘ çʆʩʥʦʚʘʥʠʷ ʛʝʦʤʝʪʨʠʠè, ʚʳʰʝʜʰʝʡ ʚ 1899 ʛ. ʉʠʩʪʝʤʳ ʘʢʩʠ-

ʦʤ, ʧʨʠʥʷʪʳʝ ʚ ʜʝʡʩʪʚʫʶʱʠʭ ʫʯʝʙʥʠʢʘʭ ʧʦ ʛʝʦʤʝʪʨʠʠ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʘʜʘʧʪʠʨʦʚʘʥʥʦʡ ʜʣʷ ʰʢʦʣʳ ʘʢʩʠʦʤʘʪʠʢʠ ɻʠʣʴʙʝʨʪʘ. ʂʘʢ 

ʧʦʢʘʟʳʚʘʝʪ ʤʥʦʛʦʚʝʢʦʚʘʷ ʠʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʛʝʦʤʝʪʨʠʠ, ʧʦʜ-

ʭʦʜ ʢ ʛʝʦʤʝʪʨʠʠ, ʚʳʨʘʙʦʪʘʥʥʳʡ ʥʘ ʧʫʪʠ ɽʚʢʣʠʜʘ - ɻʠʣʴʙʝʨʪʘ, ʤʘʢʩʠʤʘʣʴʥʳʤ 

ʦʙʨʘʟʦʤ ʦʪʚʝʯʘʝʪ ʥʘʰʠʤ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ.  

ʀʟʫʯʝʥʠʝ ʩʪʝʨʝʦʤʝʪʨʠʠ ʚ ʰʢʦʣʝ ʥʘʯʠʥʘʝʪʩʷ ʚ 10-ʤ ʢʣʘʩʩʝ. ʇʦʵʪʦʤʫ, ʚʦ-

ʧʝʨʚʳʭ, ʬʘʢʪʠʯʝʩʢʠ ʚ ʪʝʯʝʥʠʝ ʜʝʚʷʪʠ ʣʝʪ ʚ ʛʦʣʦʚʘʭ  ʫʯʝʥʠʢʦʚ ʫʩʪʘʥʘʚʣʠʚʘ-

ʣʠʩʴ ʩʚʷʟʠ ʤʝʞʜʫ ʠʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʠ ʦʙʲʝʢʪʘʤʠ (ʦʩʥʦʚ-
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ʥʳʤʠ ʠ ʧʨʦʠʟʚʦʜʥʳʤʠ) ʘʢʩʠʦʤʘʪʠʢʠ ɽʚʢʣʠʜʘ - ɻʠʣʴʙʝʨʪʘ. ɺʦ-ʚʪʦʨʳʭ, ʫʩʪʘ-

ʥʦʚʣʝʥʠʝ ʵʪʠʭ ʩʚʷʟʝʡ (ʚ ʨʘʤʢʘʭ ʰʢʦʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ) ʥʝ ʜʦʚʝʜʝʥʦ ʜʦ ʢʦʥʮʘ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʜʝʩʷʪʠʢʣʘʩʩʥʠʢʠ ʫʞʝ ʟʥʘʢʦʤʳ ʩ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʚʝʢʪʦʨʘʤʠ ʥʘ 

ʧʣʦʩʢʦʩʪʠ, ʥʦ ʝʱʝ ʥʝ ʟʥʘʢʦʤʳ ʩ ʦʙʱʠʤ ʧʦʥʷʪʠʝʤ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʚʝʢʪʦʨʘ 

(ʚʝʢʪʦʨʘʤʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ). ʂʘʟʘʣʦʩʴ ʙʳ, ʝʩʪʝʩʪʚʝʥʥʦ ʟʘʚʝʨʰʠʪʴ ʬʦʨʤʠʨʦ-

ʚʘʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʰʢʦʣʴʥʠʢʦʚ, ʠʩʧʦʣʴʟʫʷ ʪʦ, ʫʞʝ ʜʦ-

ʚʦʣʴʥʦ ʤʥʦʛʦʝ, ʯʪʦ ʩʜʝʣʘʥʦ, ʠ ʦʙʦʡʜʷʩʴ çʤʘʣʦʡ ʢʨʦʚʴʶè. 

ʆʜʥʘʢʦ, ʚʦʟʤʦʞʥʳ ʠ ʙʦʣʝʝ ʨʘʜʠʢʘʣʴʥʳʝ ʧʫʪʠ. ʀʟʣʦʞʝʥʠʝ ʰʢʦʣʴʥʦʡ 

ʛʝʦʤʝʪʨʠʠ ʤʦʞʥʦ ʦʩʥʦʚʳʚʘʪʴ ʥʘ ʘʢʩʠʦʤʘʪʠʢʝ ɺʝʡʣʷ, ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶ-

ʱʝʡʩʷ ʦʪ ʛʠʣʴʙʝʨʪʦʚʩʢʦʡ ʘʢʩʠʦʤʘʪʠʢʠ. ʆʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʥʘʜʦ ʙʫʜʝʪ ʚʚʝʩʪʠ 

ʧʦʥʷʪʠʷ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʣʠʥʝʡʥʦʛʦ (ʚʝʢʪʦʨʥʦʛʦ) ʧʨʦʩʪʨʘʥʩʪʚʘ, ʝʛʦ ʨʘʟʤʝʨʥʦ-

ʩʪʠ, ʪʦʯʝʯʥʦ-ʚʝʢʪʦʨʥʦʛʦ (ʘʬʬʠʥʥʦʛʦ) ʧʨʦʩʪʨʘʥʩʪʚʘ, ʩʢʘʣʷʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝ-

ʥʠʷ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʠʤʤʝʪʨʠʯʝʩʢʦʛʦ ʙʠʣʠʥʝʡʥʦʛʦ ʬʫʥʢ-

ʮʠʦʥʘʣʘ ʥʘ ʣʠʥʝʡʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ (ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʜʣʠʥ ʚʝʢʪʦʨʦʚ ʠ ʫʛʣʦʚ 

ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ) ʠ ʪ.ʜ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʩʢʦʣʴʢʫ ʚʩʝ ʵʪʦ ʠʤʝʝʪ ʩʦʚʝʨʰʝʥʥʦ ʘʙ-

ʩʪʨʘʢʪʥʳʡ ʭʘʨʘʢʪʝʨ, ʥʘʜʦ ʙʫʜʝʪ ʦʙʲʷʩʥʠʪʴ ʰʢʦʣʴʥʠʢʘʤ, ʢʘʢʦʝ ʦʪʥʦʰʝʥʠʷ 

ʠʤʝʶʪ ʵʪʠ ʧʦʥʷʪʠʷ ʢ ʪʦʡ ʛʝʦʤʝʪʨʠʠ, ʢʦʪʦʨʫʶ ʦʥʠ ʨʘʥʝʝ ʠʟʫʯʘʣʠ, ʠ ʢʘʢ ʛʝʦ-

ʤʝʪʨʠʯʝʩʢʠ, ʘ ʥʝ ʘʣʛʝʙʨʘʠʯʝʩʢʠ ʥʘʜʦ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʝʙʝ ʚʝʢʪʦʨ ʚ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝ. ʌʘʢʪʠʯʝʩʢʠ, ʥʘʜʦ ʙʫʜʝʪ ʯʪʦ-ʪʦ ʩʢʘʟʘʪʴ ʦʙ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ʘʢʩʠʦʤʘʪʠʢ 

ɺʝʡʣʷ ʠ  ɻʠʣʴʙʝʨʪʘ. ɺʩʸ ʵʪʦ ʧʨʦʩʪʦ ʥʝʚʳʧʦʣʥʠʤʦ ʠʟ-ʟʘ ʥʝʭʚʘʪʢʠ ʚʨʝʤʝʥʠ ʠ 

ʠʟ-ʟʘ ʥʝʛʦʪʦʚʥʦʩʪʠ ʰʢʦʣʴʥʠʢʦʚ ʢʦ ʚʩʝʤʫ ʵʪʦʤʫ ʥʘʙʦʨʫ ʘʙʩʪʨʘʢʪʥʳʭ ʧʦʥʷʪʠʡ, 

ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʥʫʞʥʳʭ ʧʦʢʘ ʜʣʷ ʥʠʭ ʠ ʬʘʢʪʠʯʝʩʢʠ ʥʝ ʨʘʟʚʠʚʘʶʱʠʭ ʠʭ ʛʝʦ-

ʤʝʪʨʠʯʝʩʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ. ɼʣʷ ʣʶʙʠʪʝʣʝʡ ʨʝʰʘʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʟʘʜʘʯʠ 

ʧʨʠ ʧʦʤʦʱʠ ʚʝʢʪʦʨʦʚ ʚʧʦʣʥʝ ʜʦʩʪʘʪʦʯʥʦ ʠʤʝʪʴ ʚ ʨʘʩʧʦʨʷʞʝʥʠʠ ʛʝʦʤʝʪʨʠʯʝ-

ʩʢʠʝ ʚʝʢʪʦʨʳ, ʚʚʦʜʠʤʳʝ ʙʝʟ ʚʩʷʢʠʭ ʣʠʥʝʡʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʚʧʦʣʥʝ ʜʦʩʪʫʧʥʳʤ 

ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ ʦʙʨʘʟʦʤ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʚ ʚʫʟʘʭ ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʛʝʦʤʝʪʨʠʷ ʦʙʳʯʥʦ ʨʘʩʩʢʘʟʳʚʘʝʪʩʷ 

ʪʨʘʜʠʮʠʦʥʥʳʤ ʩʧʦʩʦʙʦʤ (ʪ.ʝ. ʥʘ ʦʩʥʦʚʝ ʘʢʩʠʦʤʘʪʠʢʠ ɻʠʣʴʙʝʨʪʘ), ʯʪʦʙʳ ʥʘ 

ʧʨʦʩʪʦʤ ʠ ʜʦʩʪʫʧʥʦʤ ʤʘʪʝʨʠʘʣʝ ʧʦʜʛʦʪʦʚʠʪʴ ʩʪʫʜʝʥʪʘ ʢ ʠʟʫʯʝʥʠʶ ʣʠʥʝʡʥʦʡ 

ʘʣʛʝʙʨʳ. ɽʜʠʥʩʪʚʝʥʥʳʤ ʠʟʚʝʩʪʥʳʤ ʥʘʤ ʫʯʝʙʥʳʤ ʧʦʩʦʙʠʝʤ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʚʫ-

ʟʦʚ, ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʤʘʪʝʤʘʪʠʢʘè, ʚ ʢʦʪʦʨʦʤ ʠʟʣʦʞʝʥʠʝ 

ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʛʝʦʤʝʪʨʠʠ ʦʧʠʨʘʝʪʩʷ ʥʘ ʧʦʥʷʪʠʝ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʣʠʥʝʡʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʷʚʣʷʝʪʩʷ çɸʥʘʣʠʪʠʯʝʩʢʘʷ ʛʝʦʤʝʪʨʠʷè ʄ.ʄ. ʇʦʩʪʥʠʢʦʚʘ [3]. ʅʦ 

ʠ ʚ ʵʪʦʡ ʢʥʠʛʝ, ʚʚʦʜʷ ʚʝʱʝʩʪʚʝʥʥʦʝ ʣʠʥʝʡʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʘʚʪʦʨ ʦʪʪʘʣʢʠʚʘ-

ʝʪʩʷ ʦʪ ʩʚʦʡʩʪʚ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʚʝʢʪʦʨʦʚ, ʩʯʠʪʘʷ ʠʭ ʠʟʚʝʩʪʥʳʤʠ ʠʟ ʰʢʦʣʴʥʦʡ 

ʧʨʦʛʨʘʤʤʳ. ʇʨʝʞʜʝ ʯʝʤ ʚʚʝʩʪʠ ʢʘʞʜʫʶ ʥʦʚʫʶ ʛʨʫʧʧʫ ʘʢʩʠʦʤ ʣʠʥʝʡʥʦʛʦ, ʝʚ-

ʢʣʠʜʦʚʘ ʠʣʠ ʘʬʬʠʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʘʚʪʦʨ ʩʥʘʯʘʣʘ ʠʩʩʣʝʜʫʝʪ ʚʦʧʨʦʩ ʥʘ 

ʥʘʛʣʷʜʥʦ-ʠʥʪʫʠʪʠʚʥʦʤ ʫʨʦʚʥʝ ʠ ʪʦʣʴʢʦ ʧʦʩʣʝ ʵʪʦʛʦ ʧʨʝʜʣʘʛʘʝʪ ʦʙʨʘʪʠʪʴ ʪʦʯ-

ʢʫ ʟʨʝʥʠʷ ʠ ʧʨʠʥʷʪʴ ʠʟʚʝʩʪʥʳʝ ʠʟ ʰʢʦʣʳ ʬʘʢʪʳ ʚ ʢʘʯʝʩʪʚʝ ʘʢʩʠʦʤ. 

ʂʥʠʛʘ ʜʣʷ ʫʯʠʪʝʣʷ ɺ.ɻ. ɹʦʣʪʷʥʩʢʦʛʦ çʕʣʝʤʝʥʪʘʨʥʘʷ ʛʝʦʤʝʪʨʠʷè [2] ʧʦ-

ʩʪʨʦʝʥʘ ʥʘ ʦʩʥʦʚʝ ʚʝʡʣʝʚʩʢʦʡ ʘʢʩʠʦʤʘʪʠʢʠ ʛʝʦʤʝʪʨʠʠ. ɺ ʧʨʝʜʠʩʣʦʚʠʠ ʘʚʪʦʨ 

ʛʦʚʦʨʠʪ, ʯʪʦ ʢʥʠʛʘ ʜʦʩʪʫʧʥʘ ʰʢʦʣʴʥʠʢʘʤ ʩʪʘʨʰʠʭ ʢʣʘʩʩʦʚ ʚ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʦʛʦ ʯʪʝʥʠʷ ʜʣʷ ʫʛʣʫʙʣʝʥʥʦʛʦ ʦʟʥʘʢʦʤʣʝʥʠʷ ʩ ʛʝʦʤʝʪʨʠʝʡ. ʇʨʠ ʵʪʦʤ 

ʘʚʪʦʨ ʠ ʜʣʷ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʦʢʘʟʘʥʥʳʭ ʧʦ ɺʝʡʣʶ ʨʝʟʫʣʴʪʘ-

ʪʦʚ, ʠ ʜʣʷ ʬʦʨʤʫʣʠʨʦʚʘʥʠʷ ʥʦʚʳʭ ʪʝʦʨʝʤ ʦʧʠʨʘʝʪʩʷ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ 
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ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʠʥʪʫʠʮʠʶ ʰʢʦʣʴʥʠʢʦʚ, ʫʞʝ ʨʘʟʚʠʪʫʶ ʧʨʠ ʠʟʫʯʝʥʠʠ ʧʣʘʥʠ-

ʤʝʪʨʠʠ ʠ ʩʪʝʨʝʦʤʝʪʨʠʠ ʪʨʘʜʠʮʠʦʥʥʳʤ ʩʧʦʩʦʙʦʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʩʯʠʪʘʝʤ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʚ 10-11-ʭ ʢʣʘʩʩʘʭ ʧʨʦʜʦʣ-

ʞʠʪʴ ʠʟʫʯʝʥʠʝ ʛʝʦʤʝʪʨʠʠ ʥʘ ʦʩʥʦʚʝ ʘʢʩʠʦʤʘʪʠʢʠ ɻʠʣʴʙʝʨʪʘ. 
 

2. ʆ çʥʦʞʥʠʮʘʭè ʤʝʞʜʫ ʰʢʦʣʴʥʦʡ ʠ ʚʫʟʦʚʩʢʦʡ ʤʘʪʝʤʘʪʠʢʦʡ ʚ ʧʨʝ-

ʧʦʜʘʚʘʥʠʠ ʪʝʦʨʠʠ ʤʥʦʛʦʯʣʝʥʦʚ [1]. 

ɺ ʰʢʦʣʘʭ ʩ ʫʛʣʫʙʣʝʥʥʳʤ ʠʟʫʯʝʥʠʝʤ ʤʘʪʝʤʘʪʠʢʠ ʪʝʦʨʠʠ ʤʥʦʛʦʯʣʝʥʦʚ 

ʫʜʝʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ. ɺ ʥʝʢʦʪʦʨʳʭ ʚʫʟʘʭ ʘʧʧʘʨʘʪ ʤʥʦʛʦ-

ʯʣʝʥʦʚ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʠʟʫʯʝʥʠʠ ʢʫʨʩʘ ʤʘʪʝʤʘʪʠʢʠ, ʥʦ ʧʨʝʜʧʦʣʘ-

ʛʘʝʪʩʷ, ʯʪʦ ʵʪʦʪ ʤʘʪʝʨʠʘʣ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʠ ʫʞʝ ʠʟʚʝʩʪʝʥ ʩʪʫʜʝʥʪʘʤ ʠʟ 

ʢʫʨʩʘ ʤʘʪʝʤʘʪʠʢʠ ʩʨʝʜʥʝʡ ʰʢʦʣʳ. 

ʅʝ ʠʤʝʷ ʜʦʩʪʘʪʦʯʥʳʭ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʤʥʦʛʦʯʣʝʥʘʤʠ ʩ 

ʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ, ʚʳʧʫʩʢʥʠʢ ʰʢʦʣʳ ʚʩʪʨʝʪʠʪʩʷ ʩ ʩʝʨʴʝʟʥʳʤʠ ʪʨʫʜʥʦʩʪʷʤʠ 

ʥʝ ʪʦʣʴʢʦ ʧʨʠ ʠʟʫʯʝʥʠʠ ʢʫʨʩʘ ʤʘʪʝʤʘʪʠʢʠ ʚ ʚʫʟʝ, ʥʦ, ʚʦʟʤʦʞʥʦ, ʠ ʥʘ ʙʦʣʝʝ 

ʨʘʥʥʝʤ ʵʪʘʧʝ ï ʧʨʠ ʩʜʘʯʝ ʚʩʪʫʧʠʪʝʣʴʥʳʭ ʵʢʟʘʤʝʥʦʚ ʧʦ ʤʘʪʝʤʘʪʠʢʝ. ʅʘ ʚʩʪʫ-

ʧʠʪʝʣʴʥʳʭ ʵʢʟʘʤʝʥʘʭ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʚʩʪʨʝʯʘʶʪʩʷ ʟʘʜʘʯʠ ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ 

ʢʣʘʩʩʘ, ʯʝʤ ʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʰʢʦʣʝ. ʇʨʠ ʵʪʦʤ ʪʘʢʠʝ ʟʘʜʘʯʠ, ʬʦʨʤʘʣʴ-

ʥʦ ʛʦʚʦʨʷ, ʥʝ ʚʳʭʦʜʷʪ ʟʘ ʨʘʤʢʠ ʧʨʦʛʨʘʤʤʳ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʰʢʦʣʳ. 

ʅʘʧʨʠʤʝʨ, ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʟʘʜʘʯʠ, ʩʚʦʜʷʱʠʝʩʷ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʢʫʙʠʯʝ-

ʩʢʠʭ ʫʨʘʚʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʨʝʰʝʥʳ ʩ ʧʦʤʦʱʴʶ ʛʨʫʧʧʠʨʦʚʢʠ. ʄʝʞ-

ʜʫ ʪʝʤ, ʛʨʫʧʧʠʨʦʚʢʘ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʛʜʘ ʷʚʣʷʝʪʩʷ ʥʝʘʣʛʦʨʠʪ-

ʤʠʯʝʩʢʠʤ ʧʨʠʝʤʦʤ, ʠ ʧʦʠʩʢ ʫʜʘʯʥʦʡ ʛʨʫʧʧʠʨʦʚʢʠ ʜʘʣʝʢʦ ʥʝ ʚʩʝʛʜʘ ʦʢʘʟʳʚʘ-

ʝʪʩʷ ʫʩʧʝʰʥʳʤ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʝʩʣʠ ʫʨʘʚʥʝʥʠʝ ʠʤʝʝʪ ʭʦʪʷ ʙʳ ʦʜʠʥ ʨʘʮʠʦ-

ʥʘʣʴʥʳʡ ʢʦʨʝʥʴ, ʪʦ ʩʦʚʝʨʰʝʥʥʦ ʵʣʝʤʝʥʪʘʨʥʘʷ ʪʝʦʨʠʷ ʧʨʝʚʨʘʱʘʝʪ ʧʦʜʦʙʥʳʝ 

ʟʘʜʘʯʠ ʚ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʝ. 

ʅʘ ʚʩʪʫʧʠʪʝʣʴʥʳʭ ʵʢʟʘʤʝʥʘʭ ʚ ʥʝʢʦʪʦʨʳʝ ʚʫʟʳ ʩ ʚʳʩʦʢʠʤʠ ʪʨʝʙʦʚʘʥʠ-

ʷʤʠ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʠʥʦʛʜʘ ʧʨʝʜʣʘʛʘʶʪ ʟʘʜʘʯʠ, ʚ ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪʩʷ ʜʦʢʘʟʘʪʴ, 

ʯʪʦ ʢʫʙʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ ʥʝ ʠʤʝʝʪ ʨʘʮʠʦʥʘʣʴʥʳʭ ʢʦʨʥʝʡ. ɽʩʣʠ ʩʯʠʪʘʪʴ, ʯʪʦ 

ʪʝʦʨʝʤʘ ʦ ʨʘʮʠʦʥʘʣʴʥʳʭ ʢʦʨʥʷʭ ʤʥʦʛʦʯʣʝʥʘ ʩ ʮʝʣʳʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ï ʵʪʦ 

ʥʝ ʩʣʠʰʢʦʤ ʩʣʦʞʥʘʷ ʟʘʜʘʯʘ, ʢʦʪʦʨʫʶ ʘʙʠʪʫʨʠʝʥʪ ʤʦʞʝʪ ʨʝʰʠʪʴ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦ, ʪʦ ʠ ʵʪʦʪ ʢʣʘʩʩ ʟʘʜʘʯ ʥʝ ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ ʧʨʦʛʨʘʤʤʳ ʦʙʱʝʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʦʡ ʰʢʦʣʳ. ɼʣʷ ʚʳʧʫʩʢʥʠʢʦʚ, ʟʥʘʢʦʤʳʭ ʩ ʦʩʥʦʚʘʤʠ ʪʝʦʨʠʠ ʤʥʦʛʦʯʣʝ-

ʥʦʚ, ʵʪʠ ʟʘʜʘʯʠ ʥʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʥʠʢʘʢʠʭ ʪʨʫʜʥʦʩʪʝʡ. 

ʄʥʦʛʦʯʣʝʥʳ ʩ ʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʠ ʚʝʱʝʩʪʚʝʥʥʳʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ 

ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʘʣʛʝʙʨʘʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ, ʪʦ ʝʩʪʴ ʩʠʤʚʦʣʳ ʦʧʨʝʜʝ-

ʣʝʥʥʦʛʦ ʚʠʜʘ, ʠ ʢʘʢ ʬʫʥʢʮʠʠ ʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ (ʚʝʱʝʩʪʚʝʥʥʦʡ ʠʣʠ ʢʦʤ-

ʧʣʝʢʩʥʦʡ). ɺ ʩʚʷʟʠ ʩ ʤʥʦʛʦʯʣʝʥʘʤʠ ʠ ʩʚʷʟʘʥʥʳʤʠ ʩ ʥʠʤʠ ʘʣʛʝʙʨʘʠʯʝʩʢʠʤʠ 

ʫʨʘʚʥʝʥʠʷʤʠ ʚʦʟʥʠʢʘʶʪ ʥʝʢʦʪʦʨʳʝ ʣʦʛʠʯʝʩʢʠʝ ʠ ʪʝʨʤʠʥʦʣʦʛʠʯʝʩʢʠʝ ʪʨʫʜʥʦ-

ʩʪʠ, ʢʘʩʘʶʱʠʝʩʷ ʚʦʧʨʦʩʘ ʦ ʯʠʩʣʝ ʢʦʨʥʝʡ. ɺ ʨʘʟʣʠʯʥʳʭ ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʷʭ ʜʣʷ 

ʰʢʦʣʴʥʠʢʦʚ ʚʩʪʨʝʯʘʶʪʩʷ ʨʘʟʥʳʝ ʧʦʜʭʦʜʳ ʢ ʵʪʦʤʫ ʚʦʧʨʦʩʫ. ʂ ʩʦʞʘʣʝʥʠʶ, 

ʯʝʪʢʠʭ ʠ ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʧʦʜʭʦʜʦʚ, ʢʦʪʦʨʳʭ ʧʨʠʜʝʨʞʠʚʘʣʠʩʴ ʙʳ ʧʨʠʝʤʥʳʝ 

ʢʦʤʠʩʩʠʠ ʨʘʟʥʳʭ ʚʫʟʦʚ (ʠʣʠ ʜʘʞʝ ʯʣʝʥʳ ʦʜʥʦʡ ʢʦʤʠʩʩʠʠ), ʠ, ʙʦʣʝʝ ʪʦʛʦ, 

ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʰʢʦʣʳ, ʚ ʵʪʦʤ ʚʦʧʨʦʩʝ ʥʝʪ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ ʵʪʠ 
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ʨʘʟʥʦʛʣʘʩʠʷ ʦʪʨʘʞʘʶʪ ʩʫʱʝʩʪʚʫʶʱʠʝ çʥʦʞʥʠʮʳè ʤʝʞʜʫ ʰʢʦʣʴʥʦʡ ʠ ʚʫʟʦʚ-

ʩʢʦʡ ʤʘʪʝʤʘʪʠʢʦʡ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʦʨʠʠ ʤʥʦʛʦʯʣʝʥʦʚ ʚ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʝ ʠ ʝʝ ʧʨʠʣʦ-

ʞʝʥʠʷʭ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʩʣʝʜʩʪʚʠʠ ʠʟ ʦʩʥʦʚʥʦʡ ʪʝʦʨʝʤʳ ʘʣʛʝʙʨʳ: ʢʘʞʜʦʝ ʘʣ-

ʛʝʙʨʘʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ n -ʦʡ ʩʪʝʧʝʥʠ ʠʤʝʝʪ ʨʦʚʥʦ n ʢʦʨʥʝʡ, ʧʨʠʯʝʤ ʧʦʜ 

ʤʥʦʞʝʩʪʚʦʤ ʚʩʝʭ ʢʦʨʥʝʡ ʤʥʦʛʦʯʣʝʥʘ ()xF  ʩ ʜʝʡʩʪʚʠʪʝʣʴʥʦʡ ʠʣʠ ʢʦʤʧʣʝʢʩ-

ʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʧʦʥʠʤʘʶʪ ʯʠʩʣʘ nccc ,...,, 21 , ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʨʘʟʣʦʞʝʥʠʠ 

()xF = ))...()(( 21 ncxcxcxa ---  ʤʥʦʛʦʯʣʝʥʘ ()xF  ʥʘ ʤʥʦʞʠʪʝʣʠ ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ. 

ʇʨʠ ʵʪʦʤ, ʝʩʣʠ ʩʨʝʜʠ ʯʠʩʝʣ nccc ,...,, 21  ʠʤʝʶʪʩʷ ʩʦʚʧʘʜʘʶʱʠʝ, ʪʦ ʛʦʚʦʨʷʪ, 

ʯʪʦ ʫ ʤʥʦʛʦʯʣʝʥʘ ʝʩʪʴ ʢʨʘʪʥʳʝ ʢʦʨʥʠ ʠ ʢʘʞʜʳʡ ʢʦʨʝʥʴ ʩʯʠʪʘʝʪʩʷ ʩʪʦʣʴʢʦ ʨʘʟ, 

ʩʢʦʣʴʢʦ ʨʘʟ ʦʥ ʚʩʪʨʝʯʘʝʪʩʷ  ʩʨʝʜʠ ʯʠʩʝʣ nccc ,...,, 21  (ʪʦ ʝʩʪʴ ʢʘʢʦʚʘ ʝʛʦ 

ʢʨʘʪʥʦʩʪʴ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʨʤʠʥ çʤʥʦʞʝʩʪʚʦ ʢʦʨʥʝʡ ʤʥʦʛʦʯʣʝʥʘè ʧʦʥʠ-

ʤʘʶʪ ʥʝ ʚ ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʝʩʪʚʝʥʥʦʤ ʩʤʳʩʣʝ. ʊʝʦʨʝʪʠʢʦ-ʤʥʦʞʝʩʪʚʝʥʥʦʝ ʧʦ-

ʥʠʤʘʥʠʝ ʵʪʦʛʦ ʪʝʨʤʠʥʘ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʪʘʢ ʢʘʢ ʥʝʩʝʪ ʥʝ ʚʩʶ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʢʦʨʥʷʭ ʤʥʦʛʦʯʣʝʥʘ (ʥʘʧʨʠʤʝʨ, ʪʝʨʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʥʝʢʦʪʦʨʳʭ ʝʛʦ ʩʚʦʡ-

ʩʪʚʘʭ ʢʘʢ ʬʫʥʢʮʠʠ, ʦ ʚʟʘʠʤʥʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʝʛʦ ʛʨʘʬʠʢʘ ʠ ʦʩʠ ʘʙʩʮʠʩʩ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʢʘʟʘʥʠʝ ʤʥʦʞʝʩʪʚʘ ʢʦʨʥʝʡ ʤʥʦʛʦʯʣʝʥʘ ʩʦʩʪʦʠʪ ʠʟ: 1) ʫʢʘʟʘ-

ʥʠʷ ʤʥʦʞʝʩʪʚʘ ʚʩʝʭ ʝʛʦ ʢʦʨʥʝʡ ʚ ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʝʩʪʚʝʥʥʦʤ ʩʤʳʩʣʝ ʠ 2) ʫʢʘ-

ʟʘʥʠʷ ʢʨʘʪʥʦʩʪʠ ʢʘʞʜʦʛʦ ʢʦʨʥʷ ʠʟ ʤʥʦʞʝʩʪʚʘ ʧʫʥʢʪʘ 1). ʅʘʧʨʠʤʝʨ, ʤʥʦʞʝ-

ʩʪʚʦ ʢʦʨʥʝʡ ʤʥʦʛʦʯʣʝʥʘ )1(2 -xx  ʝʩʪʴ { }1;0 , ʛʜʝ 0 ʝʩʪʴ ʢʦʨʝʥʴ ʢʨʘʪʥʦʩʪʠ 2 (ʜʚʫ-

ʢʨʘʪʥʳʡ ʢʦʨʝʥʴ), ʘ 1 ï ʢʦʨʝʥʴ ʢʨʘʪʥʦʩʪʠ 1 (ʦʜʥʦʢʨʘʪʥʳʡ, ʪʦ ʝʩʪʴ ʧʨʦʩʪʦʡ ʢʦ-

ʨʝʥʴ). ʊʦ ʞʝ ʩʘʤʦʝ ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʠ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: ʢʦʨʥʷʤʠ ʥʘʰʝʛʦ 

ʤʥʦʛʦʯʣʝʥʘ ʷʚʣʷʶʪʩʷ ʯʠʩʣʘ 0,1 321 === xxx . ʀ ʪʦʤʫ ʧʦʜʦʙʥʦʝ. 

ʇʦʥʷʪʠʷ: ʢʦʨʥʠ ʤʥʦʛʦʯʣʝʥʘ )(xF  ʠ ʨʝʰʝʥʠʷ (ʢʦʨʥʠ) ʘʣʛʝʙʨʘʠʯʝʩʢʦʛʦ 

ʫʨʘʚʥʝʥʠʷ 0)( =xF  ʥʝ ʨʘʟʣʠʯʘʶʪ. ʕʪʦ ʦʜʥʦ ʠ ʪʦ ʞʝ. 

ʀʤʝʥʥʦ ʦʧʠʩʘʥʥʳʡ ʚʳʰʝ ʧʦʜʭʦʜ ʢ ʚʦʧʨʦʩʫ ʦ ʯʠʩʣʝ ʢʦʨʥʝʡ ʤʥʦʛʦʯʣʝʥʘ 

(ʠ ʘʣʛʝʙʨʘʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ) ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʥʦʮʝʥʥʦ ʩʪʨʦʠʪʴ ʢʫʨʩ 

ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ. ʅʘʧʨʠʤʝʨ, ʚ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʛʝʦʤʝʪʨʠʠ ʩʚʦʡʩʪʚʘ ʬʠʛʫʨ 

ʠʟʫʯʘʶʪʩʷ ʘʥʘʣʠʪʠʯʝʩʢʠ, ʪʦ ʝʩʪʴ ʩʨʝʜʩʪʚʘʤʠ ʘʣʛʝʙʨʳ. ɺ ʘʣʛʝʙʨʝ ʥʝʪ ʧʦʥʷʪʠʷ 

ʧʨʝʜʝʣʴʥʦʛʦ ʧʝʨʝʭʦʜʘ, ʧʦʵʪʦʤʫ ʢʘʩʘʪʝʣʴʥʘʷ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ 

ʧʨʝʜʝʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʩʝʢʫʱʝʡ. ʂʘʩʘʪʝʣʴʥʘʷ ʢ ʣʠʥʠʠ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʚ ʘʥʘ-

ʣʠʪʠʯʝʩʢʦʡ ʛʝʦʤʝʪʨʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʧʨʷʤʘʷ, ʢʦʪʦʨʘʷ ʧʝʨʝʩʝʢʘʝʪ ʣʠʥʠʶ ʚ 

ʜʚʫʭ ʩʦʚʧʘʜʘʶʱʠʭ (ʚ ʘʣʛʝʙʨʘʠʯʝʩʢʦʤ ʩʤʳʩʣʝ) ʪʦʯʢʘʭ (ʭʦʪʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠ 

ʦʥʘ ʧʝʨʝʩʝʢʘʝʪ ʣʠʥʠʶ ʚ ʦʜʥʦʡ ʪʦʯʢʝ). ʈʘʩʩʤʦʪʨʠʤ ʧʘʨʘʙʦʣʫ
2xy= . ʇʨʷʤʘʷ 

0=y  ʷʚʣʷʝʪʩʷ ʢʘʩʘʪʝʣʴʥʦʡ ʚ ʪʦʯʢʝ )0;0( , ʩ ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʥʘ 

ʧʝʨʝʩʝʢʘʝʪ ʧʘʨʘʙʦʣʫ ʚ ʜʚʫʭ ʩʦʚʧʘʜʘʶʱʠʭ ʪʦʯʢʘʭ (ʭʦʪʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʵʪʦ 

ʦʜʥʘ ʪʦʯʢʘ). ʇʨʷʤʘʷ 0=x  ʧʝʨʝʩʝʢʘʝʪ ʧʘʨʘʙʦʣʫ ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʪʘʢʞʝ ʚ ʦʜ-

ʥʦʡ ʪʦʯʢʝ ( )0;0 , ʥʦ ʢʘʩʘʪʝʣʴʥʦʡ ʥʝ ʷʚʣʷʝʪʩʷ. (ʇʨʷʤʘʷ 0=y  ʠʤʝʝʪ ʧʘʨʘʤʝʪʨʠ-

ʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ 0, == ytx . ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʘ t  ʜʣʷ ʪʦʯʝʢ 

ʧʝʨʝʩʝʯʝʥʠʷ ʧʨʷʤʦʡ ʠ ʧʘʨʘʙʦʣʳ ʧʦʜʩʪʘʚʠʤ ʚʳʨʘʞʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʪʦʯʝʢ 

ʥʘʰʝʡ ʧʨʷʤʦʡ ʯʝʨʝʟ t  ʚ ʫʨʘʚʥʝʥʠʝ ʧʘʨʘʙʦʣʳ. ʇʦʣʫʯʠʤ ʫʨʘʚʥʝʥʠʝ 20 t= , 

ʠʤʝʶʱʝʝ ʨʝʰʝʥʠʝ 021 ==tt , ʜʘʶʱʝʝ ʜʚʝ ʩʦʚʧʘʜʘʶʱʠʝ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ 
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( ) ( )0;00;0 21 MM = . ʇʨʷʤʘʷ 0=x  ʠʤʝʝʪ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ tyx == ,0 . 

ɼʝʡʩʪʚʫʷ ʢʘʢ ʚʳʰʝ, ʜʣʷ ʪʦʯʝʢ ʧʝʨʝʩʝʯʝʥʠʷ ʧʦʣʫʯʠʤ ʦʜʥʦ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 

0=t , ʜʘʶʱʝʝ ʦʜʥʫ ʪʦʯʢʫ ʧʝʨʝʩʝʯʝʥʠʷ ( )0;01M . 

ʇʨʦʩʪʳʝ ʠ ʢʨʘʪʥʳʝ ʢʦʨʥʠ ʤʥʦʛʦʯʣʝʥʘ ʪʘʢʞʝ ʠʤʝʶʪ ʨʘʟʣʠʯʠʷ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ʄʥʦʛʦʯʣʝʥ xxF =)(  ʠʤʝʝʪ ʝʜʠʥʩʪʚʝʥʥʳʡ 

ʢʦʨʝʥʴ 0=x , ʘ ʤʥʦʛʦʯʣʝʥ 2)( xxG =  ʠʤʝʝʪ ʜʚʘ ʢʦʨʥʷ, ʨʘʚʥʳʭ 0. ʇʨʷʤʘʷ xy=  

ʧʝʨʝʩʝʢʘʝʪ ʦʩʴ xO , ʘ ʧʘʨʘʙʦʣʘ 2xy=  ʢʘʩʘʝʪʩʷ ʦʩʠ xO  ʚ ʪʦʯʢʝ )0;0( ; ʯʠʩʣʦ 0 

ʷʚʣʷʝʪʩʷ ʢʦʨʥʝʤ ʥʝ ʪʦʣʴʢʦ ʤʥʦʛʦʯʣʝʥʘ 
2)( xxG = , ʥʦ ʠ ʢʦʨʥʝʤ ʝʛʦ ʧʨʦʠʟ-

ʚʦʜʥʦʡ xxG 2)(' = ; ʬʫʥʢʮʠʷ )(xG  ʙʳʩʪʨʝʝ ʩʪʨʝʤʠʪʩʷ ʢ 0, ʯʝʤ ʬʫʥʢʮʠʷ )(xF  

ʧʨʠ x, ʩʪʨʝʤʷʱʝʤʩʷ ʢ 0. 

ʄʦʞʥʦ ʙʳʣʦ ʙʳ ʧʨʠʚʝʩʪʠ ʧʨʠʤʝʨʳ ʠ ʠʟ ʜʨʫʛʠʭ ʨʘʟʜʝʣʦʚ ʤʘʪʝʤʘʪʠʢʠ, 

ʥʘʧʨʠʤʝʨ, ʪʘʢʠʭ, ʢʘʢ ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ ʨʘʮʠʦʥʘʣʴʥʳʭ ʬʫʥʢʮʠʡ, ʣʠʥʝʡʥʳʝ ʦʧʝ-

ʨʘʪʦʨʳ, ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʠ 

ʜʨʫʛʠʝ, ʛʜʝ, ʝʩʪʝʩʪʚʝʥʥʦ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠʚʝʜʝʥʥʳʡ ʚʳʰʝ ʧʦʜʭʦʜ ʢ ʚʦʧʨʦʩʫ 

ʦ ʯʠʩʣʝ ʢʦʨʥʝʡ ʤʥʦʛʦʯʣʝʥʘ (ʠʣʠ ʘʣʛʝʙʨʘʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ). 

ɺ ʰʢʦʣʴʥʦʤ ʢʫʨʩʝ ʤʘʪʝʤʘʪʠʢʠ ʧʨʠʚʝʜʝʥʥʳʡ (ʥʝ ʯʠʩʪʦ ʪʝʦʨʝʪʠʢʦ-

ʤʥʦʞʝʩʪʚʝʥʥʳʡ) ʧʦʜʭʦʜ ʢ ʧʦʥʷʪʠʶ ʤʥʦʞʝʩʪʚʘ ʢʦʨʥʝʡ ʤʥʦʛʦʯʣʝʥʘ ʤʝʥʝʝ ʥʝ-

ʦʙʭʦʜʠʤ, ʭʦʪʷ ʪʦʞʝ ʧʦʣʝʟʝʥ. 

ʇʦʵʪʦʤʫ ʥʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ ʠʣʠ ʜʘʞʝ ʫʯʝʙʥʠʢʦʚ ʜʣʷ 

ʰʢʦʣʳ, ʘ ʚʩʣʝʜ ʟʘ ʥʠʤʠ ʥʝʢʦʪʦʨʳʝ ʰʢʦʣʴʥʳʝ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʥʝ ʫʯʠʪʳʚʘʶʪ 

ʢʨʘʪʥʦʩʪʴ ʢʦʨʥʝʡ ʤʥʦʛʦʯʣʝʥʘ. ʅʘʧʨʠʤʝʨ, ʩʯʠʪʘʶʪ, ʯʪʦ ʤʥʦʛʦʯʣʝʥ 122 +- xx  

ʠʤʝʝʪ ʝʜʠʥʩʪʚʝʥʥʳʡ ʢʦʨʝʥʴ 1=x . ɸ ʠʥʦʛʜʘ, ʩʤ. [4], ʩʯʠʪʘʶʪ, ʯʪʦ ʢʦʨʥʠ 

ʤʥʦʛʦʯʣʝʥʘ )(xF  ʠ ʢʦʨʥʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʘʣʛʝʙʨʘʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ 

0)( =xF  ï ʵʪʦ ʥʝ ʦʜʥʦ ʠ ʪʦ ʞʝ. ʀʤʝʝʪʩʷ ʚ ʚʠʜʫ, ʯʪʦ ʧʨʠ ʥʘʭʦʞʜʝʥʠʠ ʢʦʨʥʝʡ 

ʤʥʦʛʦʯʣʝʥʘ ʢʨʘʪʥʦʩʪʴ ʢʦʨʥʝʡ ʫʯʠʪʳʚʘʝʪʩʷ, ʘ ʧʨʠ ʥʘʭʦʞʜʝʥʠʠ ʨʝʰʝʥʠʡ ʫʨʘʚ-

ʥʝʥʠʷ 0)( =xF  ï ʥʝʪ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʤʥʦʛʦʯʣʝʥ 12)( 2 +-= xxxF  

ʠʤʝʝʪ ʜʚʘ ʨʘʚʥʳʭ ʢʦʨʥʷ 1 (ʠʣʠ ʢʦʨʝʥʴ 1=x  ʢʨʘʪʥʦʩʪʠ 2), ʘ ʫʨʘʚʥʝʥʠʝ 

0122 =+- xx  ʠʤʝʝʪ ʝʜʠʥʩʪʚʝʥʥʳʡ ʢʦʨʝʥʴ (ʨʝʰʝʥʠʝ) 1=x . 

ʅʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ ʧʠʰʫʪ ʦ ʪʦʤ, ʯʪʦ 

ʣʦʛʠʯʝʩʢʠʝ ʠ ʪʝʨʤʠʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʠʤʝʶʪʩʷ, ʥʦ ʙʝʟ ʦʙʩʫʞʜʝʥʠʷ ʵʪʠʭ 

ʧʨʦʙʣʝʤ ʚʚʦʜʷʪ ʩʦʛʣʘʰʝʥʠʷ, ʫʨʘʚʥʠʚʘʶʱʠʝ ʦʙʘ ʧʦʜʭʦʜʘ ʢ ʯʠʩʣʫ ʢʦʨʥʝʡ ʤʥʦ-

ʛʦʯʣʝʥʘ. ʅʘʧʨʠʤʝʨ, ʀ.ʌ. ʐʘʨʳʛʠʥ [5] ʧʨʝʜʣʘʛʘʝʪ ʧʦʜ ʚʳʨʘʞʝʥʠʷʤʠ: çʢʚʘʜ-

ʨʘʪʥʦʝ ʫʨʘʚʥʝʥʠʝ, ʠʤʝʶʱʝʝ ʦʜʥʦ ʨʝʰʝʥʠʝè ʠ çʢʚʘʜʨʘʪʥʦʝ ʫʨʘʚʥʝʥʠʝ ʩ ʨʘʚ-

ʥʳʤʠ ʢʦʨʥʷʤʠè ʧʦʥʠʤʘʪʴ ʦʜʥʦ ʠ ʪʦ ʞʝ. ʆʙʘ ʚʳʨʘʞʝʥʠʷ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ 

ʬʦʨʤʫʣʠʨʦʚʢʝ ʟʘʜʘʯ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʥʦʰʝʥʠʝ ʚʳʧʫʩʢʥʠʢʘ ʰʢʦʣʳ ʢ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʨʦ-

ʙʣʝʤʝ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʤʝʪʦʜʠʯʝʩʢʠʭ ʚʦʟʟʨʝʥʠʡ ʝʛʦ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʦʪ 

ʪʨʝʙʦʚʘʥʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʢ ʣʦʛʠʢʝ ʠʟʣʦʞʝʥʠʷ. ʄʦʞʝʪ ʧʦʣʫʯʠʪʴʩʷ ʪʘʢ, ʯʪʦ 

ʤʥʝʥʠʝ ʫʯʝʥʠʢʘ, ʧʨʠ ʙʦʣʝʝ ʛʣʫʙʦʢʦʤ ʠʟʫʯʝʥʠʠ ʪʝʤʳ, ʧʦʡʜʝʪ ʚʨʘʟʨʝʟ ʩ ʤʥʝ-

ʥʠʝʤ ʫʯʠʪʝʣʷ.  

ʄʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʧʦʜʭʦʜ ʢ ʚʦʧʨʦʩʫ ʦ ʯʠʩʣʝ ʢʦʨʥʝʡ ʤʥʦʛʦʯʣʝʥʘ, ʥʝ ʫʯʠ-

ʪʳʚʘʶʱʠʡ ʢʨʘʪʥʦʩʪʠ ʢʦʨʥʝʡ, ʪʦ ʝʩʪʴ ʢʦʛʜʘ ʫʢʘʟʳʚʘʶʪʩʷ ʚʩʝ ʯʠʩʣʘ, ʷʚʣʷʶ-

ʱʠʝʩʷ ʢʦʨʥʝʤ ʤʥʦʛʦʯʣʝʥʘ ʠʣʠ ʫʨʘʚʥʝʥʠʷ, ʥʦ ʥʝ ʫʢʘʟʳʚʘʝʪʩʷ ʠʭ ʢʨʘʪʥʦʩʪʴ, 
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ʭʫʞʝ ʥʝ ʯʠʩʪʦ ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʧʦʜʭʦʜʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʵʪʦʪ ʧʦʜʭʦʜ 

ʩʫʞʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʰʢʦʣʴʥʠʢʘ. ʅʘʧʨʠʤʝʨ, ʙʝʟ ʫʯʝʪʘ ʢʨʘʪʥʦʩʪʠ ʢʦʨʥʝʡ ʥʝ-

ʚʦʟʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʬʦʨʤʫʣʘʤʠ ɺʠʝʪʘ ʜʣʷ ʨʝʰʝʥʠʷ ʪʘʢʦʡ ʧʨʦʩʪʦʡ ʟʘ-

ʜʘʯʠ: çʩʦʩʪʘʚʠʪʴ ʢʚʘʜʨʘʪʥʦʝ ʫʨʘʚʥʝʥʠʝ, ʫ ʢʦʪʦʨʦʛʦ ʩʫʤʤʘ ʢʦʨʥʝʡ ʨʘʚʥʘ 2, ʘ 

ʧʨʦʠʟʚʝʜʝʥʠʝ ʨʘʚʥʦ 1è. 

ʇʦ ʬʦʨʤʫʣʝ ɺʠʝʪʘ (ʢʦʪʦʨʳʝ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʚʝʨʥʳ ʠ ʜʣʷ ʩʣʫʯʘʷ ʢʨʘʪʥʳʭ 

ʢʦʨʥʝʡ, ʥʦ ʟʜʝʩʴ ʤʳ ʵʪʦʪ ʩʣʫʯʘʡ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʝ ʤʦʞʝʤ) ʝʩʣʠ ʫʨʘʚʥʝʥʠʝ 

ʠʤʝʝʪ ʨʘʟʥʳʝ ʢʦʨʥʠ 1x  ʠ 2x , ʪʦ 1 2 2x x+ =, ʘ 1 2 1x xÖ =. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ 

1 2 1x x= =. ʊʦ ʝʩʪʴ ʧʦʣʫʯʠʣʦʩʴ, ʯʪʦ ʥʘʰʝ ʫʨʘʚʥʝʥʠʝ ʠʤʝʝʪ ʦʜʠʥ ʢʦʨʝʥʴ. ʉʣʝ-

ʜʦʚʘʪʝʣʴʥʦ, ʥʘʰʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʫʨʘʚʥʝʥʠʝ ʠʤʝʝʪ ʜʚʘ ʨʘʟʥʳʭ 

ʢʦʨʥʷ, ʦʢʘʟʘʣʦʩʴ ʣʦʞʥʳʤ ʠ, ʧʦʵʪʦʤʫ, ʬʦʨʤʫʣʳ ɺʠʝʪʘ ʥʝʧʨʠʤʝʥʠʤʳ. ʄʳ 

ʧʨʠʭʦʜʠʤ ʢ ʦʯʝʥʴ ʩʪʨʘʥʥʦʤʫ ʚʳʚʦʜʫ: ʥʘʰ ʩʧʦʩʦʙ ʨʝʰʝʥʠʷ ʥʝ ʛʦʜʠʪʩʷ ʠ ʥʘʜʦ 

ʠʩʢʘʪʴ ʢʘʢʦʡ-ʪʦ ʜʨʫʛʦʡ ʧʫʪʴ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ. (ɸ ʯʪʦ ʜʝʣʘʪʴ, ʝʩʣʠ, ʥʘʧʨʠʤʝʨ, 

1 2 84x x+ = , ʘ1 2 2209x xÖ = ?). 

ʆʜʥʘʢʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʷʪʴ ʢ ʩʚʝʜʝʥʠʶ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʟʘʜʘʯ, 

ʧʨʝʜʣʘʛʘʝʤʳʭ ʚ ʰʢʦʣʝ ʠ ʥʘ ʚʩʪʫʧʠʪʝʣʴʥʳʭ ʵʢʟʘʤʝʥʘʭ ʚ ʚʫʟʳ, ʚ ʢʦʪʦʨʳʭ ʟʥʘ-

ʥʠʝ ʢʨʘʪʥʦʩʪʠ ʢʦʨʥʝʡ ʤʥʦʛʦʯʣʝʥʘ ʠʣʠ ʘʣʛʝʙʨʘʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ ʥʝʩʫʱʝ-

ʩʪʚʝʥʥʦ. ʇʦʵʪʦʤʫ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʪʦʨʳʤ ʧʦʜʭʦʜʦʤ ʢ ʚʦʧʨʦʩʫ ʦ ʯʠʩ-

ʣʝ ʢʦʨʥʝʡ, ʠ ʩʦʩʪʘʚʠʪʝʣʠ ʪʘʢʠʭ ʟʘʜʘʯ ʠʩʭʦʜʷʪ ʠʤʝʥʥʦ ʠʟ ʵʪʦʛʦ ʧʦʜʭʦʜʘ, ʭʦʪʷ 

ʷʚʥʦ ʦʙ ʵʪʦʤ ʚ ʬʦʨʤʫʣʠʨʦʚʢʝ ʟʘʜʘʯʠ ʥʝ ʛʦʚʦʨʠʪʩʷ. ʂ ʪʘʢʠʤ ʟʘʜʘʯʘʤ, ʚ ʯʘʩʪ-

ʥʦʩʪʠ, ʦʪʥʦʩʷʪʩʷ ʟʘʜʘʯʠ ʩ ʧʘʨʘʤʝʪʨʦʤ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʩʚʝʩʪʠ ʢ ʨʘʩʧʦʣʦʞʝ-

ʥʠʶ ʢʦʨʥʝʡ ʢʚʘʜʨʘʪʥʦʛʦ ʪʨʝʭʯʣʝʥʘ. ʅʘʧʨʠʤʝʨ: 

1) ʆʧʨʝʜʝʣʠʪʴ ʚʩʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ ʘ, ʧʨʠ ʢʦʪʦʨʳʭ ʫʨʘʚʥʝʥʠʝ
22 4( 1) 4 1 0ax a x a- + + + = ʠʤʝʝʪ ʦʜʠʥ ʢʦʨʝʥʴ. 

ɿʜʝʩʴ ʠʤʝʶʪʩʷ ʚ ʚʠʜʫ ʩʣʫʯʘʡ, ʢʦʛʜʘ 0a=, ʪʦ ʝʩʪʴ ʫʨʘʚʥʝʥʠʝ ʩʪʘʥʦʚʠʪʩʷ 

ʣʠʥʝʡʥʳʤ, ʠ ʩʣʫʯʘʡ, ʢʦʛʜʘ 0D=  (ʩʦʩʪʘʚʠʪʝʣʠ ʟʘʜʘʯ ʠʥʦʛʜʘ ʩʯʠʪʘʶʪ, ʯʪʦ ʚ 

ʵʪʦʤ ʩʣʫʯʘʝ ʫʨʘʚʥʝʥʠʝ ʠʤʝʝʪ ʦʜʠʥ ʢʦʨʝʥʴ ï ʢʨʘʪʥʦʩʪʴ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ). 

2) ʇʨʠ ʢʘʢʠʭ ʟʥʘʯʝʥʠʷʭ ʧʘʨʘʤʝʪʨʘ ʘ ʫʨʘʚʥʝʥʠʝ
2( 1) 2 2 3 0a x ax a- - + - = ʠʤʝʝʪ ʝʜʠʥʩʪʚʝʥʥʦʝ ʨʝʰʝʥʠʝ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʝ 

ʫʩʣʦʚʠʶ 1x> ? 

3) ʇʨʠ ʢʘʢʠʭ ʟʥʘʯʝʥʠʷʭ ʧʘʨʘʤʝʪʨʘ ʘ ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ

( )
22( ) 1 1

1
0

| |

x a y a

y

x x

ë + + - - =
î
ì -

=î
-í

 ʠʤʝʝʪ ʝʜʠʥʩʪʚʝʥʥʦʝ ʨʝʰʝʥʠʝ. ʅʘʡʪʠ ʵʪʦ ʨʝʰʝʥʠʝ 

ʧʨʠ ʢʘʞʜʦʤ . 

ɺ ʟʘʜʘʯʘʭ ʪʘʢʦʛʦ ʪʠʧʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ, ʯʪʦ ʚʳʨʘʞʝʥʠʷ Ăʢʚʘʜʨʘʪʥʦʝ 

ʫʨʘʚʥʝʥʠʝ, ʠʤʝʶʱʝʝ ʦʜʥʦ ʨʝʰʝʥʠʝò ʠ Ăʢʚʘʜʨʘʪʥʦʝ ʫʨʘʚʥʝʥʠʝ ʩ ʨʘʚʥʳʤʠ 

ʢʦʨʥʷʤʠò ʦʟʥʘʯʘʶʪ ʦʜʥʦ ʠ ʪʦ ʞʝ. ʂʦʥʝʯʥʦ ʞʝ, ʫʯʝʥʠʢ, ʠʟʫʯʠʚʰʠʡ ʦʩʥʦʚʳ 

ʪʝʦʨʠʠ ʤʥʦʛʦʯʣʝʥʦʚ ʩ ʦʜʥʦʡ ʧʝʨʝʤʝʥʦʡ, ʷʩʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʝʙʝ ʨʘʟʥʠʮʫ 

ʤʝʞʜʫ ʢʦʨʥʝʤ ʣʠʥʝʡʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʠ ʨʘʚʥʳʤ ʢʦʨʥʷʤʠ ʢʚʘʜʨʘʪʥʦʛʦ ʫʨʘʚʥʝ-

ʥʠʷ. ʆʜʥʘʢʦ, ʚ ʩʠʣʫ ʪʨʘʜʠʮʠʡ, ʩʣʦʞʠʚʰʠʭʩʷ ʚ ʰʢʦʣʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʜʦ-

ʧʫʩʪʠʤʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʢʚʘʜʨʘʪʥʦʝ ʫʨʘʚʥʝʥʠʝ ʩ ʨʘʚʥʳʤ ʥʫʣʶ ʜʠʩʢʨʠʤʠʥʘʥʪʦʤ 

a
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ʠʤʝʝʪ ʝʜʠʥʩʪʚʝʥʥʳʡ ʢʦʨʝʥʴ. ʕʪʦ ʩʦʛʣʘʰʝʥʠʝ ʦʙʫʩʣʦʚʣʝʥʦ ʯʠʩʪʦ ʤʝʪʦʜʠʯʝ-

ʩʢʠʤʠ ʩʦʦʙʨʘʞʝʥʠʷʤʠ, ʮʝʣʴ ʢʦʪʦʨʳʭ ï ʫʧʨʦʩʪʠʪʴ ʠ ʠʟʣʦʞʝʥʠʝ ʪʝʦʨʠʠ ʚ ʰʢʦ-

ʣʝ, ʠ ʩʘʤʠ ʟʘʜʘʯʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʰʢʦʣʴʥʠʢʘʤ, ʢʦʪʦʨʳʝ ʥʘʤʝʨʝʥʳ ʧʨʦʜʦʣʞʠʪʴ ʠʟʫʯʝʥʠʝ 

ʤʘʪʝʤʘʪʠʢʠ ʚ ʚʫʟʝ, ʤʳ ʨʝʢʦʤʝʥʜʫʝʤ ʧʨʝʧʦʜʘʚʘʪʴ ʪʝʦʨʠʶ ʤʥʦʛʦʯʣʝʥʦʚ ʢʣʘʩ-

ʩʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ, ʠʩʧʦʣʴʟʫʷ ʪʝʨʤʠʥ çʤʥʦʞʝʩʪʚʦ ʢʦʨʥʝʡ ʤʥʦʛʦʯʣʝʥʘè ʥʝ ʚ 

ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʝʩʪʚʝʥʥʦʤ ʩʤʳʩʣʝ. ʆʜʥʘʢʦ ʥʝʦʙʭʦʜʠʤʦ ʥʘʩʪʦʡʯʠʚʦ ʦʙʨʘʱʘʪʴ 

ʚʥʠʤʘʥʠʝ ʫʯʘʱʠʭʩʷ ʥʘ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʤʥʦʛʠʝ ʰʢʦʣʴʥʳʝ ʟʘʜʘʯʠ ʬʦʨʤʫʣʠʨʫʶʪ-

ʩʷ ʙʝʟ ʫʯʝʪʘ ʢʨʘʪʥʦʩʪʠ ʢʦʨʥʝʡ ʤʥʦʛʦʯʣʝʥʘ ʠʣʠ ʨʝʰʝʥʠʡ ʘʣʛʝʙʨʘʠʯʝʩʢʦʛʦ 

ʫʨʘʚʥʝʥʠʷ. 
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ʄɸʊɽʄɸʊʀʏɽʉʂʆɽ ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʇʈʀʉʊɽʅʅʆɻʆ 

ʕʌʌɽʂʊɸ ɺ ʉʃʋʏɸʁʅʓʍ ʋʇɸʂʆɺʂɸʍ ʉʀʉʊɽʄ ʏɸʉʊʀʎ 
 

ɹʦʥʜʘʨʝʚ ɺ.ɻ.  
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʅʀʋ çɹʝʣɻʋè, 

ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʈʦʩʩʠʷ, ʛ. ɹʝʣʛʦʨʦʜ 
 

ɺ ʩʪʘʪʴʝ ʧʨʦʚʦʜʠʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚʣʠʷʥʠʝ ʧʨʠʩʪʝʥʥʦʛʦ ʵʬʬʝʢʪʘ 

ʥʘ ʧʣʦʪʥʦʩʪʴ ʩʣʫʯʘʡʥʦʡ ʫʧʘʢʦʚʢʠ ʩʠʩʪʝʤʳ ʞʝʩʪʢʠʭ ʩʬʝʨ. ʇʦʣʫʯʝʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʧʣʦʪ-

ʥʦʩʪʠ ʫʧʘʢʦʚʢʠ ʦʪ ʪʦʣʱʠʥʳ ʧʨʠʩʪʝʥʥʦʛʦ ʩʣʦʷ ʯʘʩʪʠʮ ʩʨʘʚʥʠʚʘʶʪʩʷ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʜʣʷ ʨʝʛʫʣʷʨʥʳʭ ʰʘʨʦʚʳʭ ʫʧʘʢʦʚʦʢ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʩʣʫʯʘʡʥʘʷ ʫʧʘʢʦʚʢʘ, ʧʣʦʪʥʦʩʪʴ ʫʧʘʢʦʚʢʠ. 

 

ʇʨʠ ʨʘʟʤʝʱʝʥʠʠ ʩʬʝʨ ʚ ʚʠʜʝ ʧʣʦʪʥʦʫʧʘʢʦʚʘʥʥʦʡ ʩʣʫʯʘʡʥʦʡ ʩʠʩʪʝʤʳ ʚ 

ʥʝʢʦʪʦʨʦʤ ʦʛʨʘʥʠʯʝʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʣʦʪʥʦʩʪʴ ʠʭ ʫʧʘʢʦʚʢʠ ʩʥʠʞʘʝʪʩʷ, 

ʚʩʣʝʜʩʪʚʠʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʙʣʘʩʪʝʡ ʫʧʦʨʷʜʦʯʠʚʘʥʠʷ ʩʬʝʨ ʚʙʣʠʟʠ ʛʨʘʥʠʮ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʧʨʦʠʩʭʦʜʠʪ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʳʭ ʧʫʩʪʦʪ ʧʦ ʧʨʠʯʠʥʝ ʠʩʢʣʶʯʝʥʠʷ ʠʟ ʨʘʩʩʤʦʪʨʝʥʠʷ ʩʬʝʨ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ 

ʯʘʩʪʠʯʥʦ ʨʘʟʤʝʩʪʠʪʴʩʷ ʚʥʫʪʨʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʦʙʲʝʤʘ. ʆʛʨʘʥʠʯʝʥʠʝ ʦʙʣʘ-

ʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʣʫʯʘʡʥʦʡ ʫʧʘʢʦʚʢʠ ʩʠʩʪʝʤʳ ʯʘʩʪʠʮ ʚʳʟʳʚʘʝʪ ʷʚʣʝʥʠʝ ʪʘʢ 

ʥʘʟʳʚʘʝʤʦʛʦ ʧʨʠʩʪʝʥʥʦʛʦ ʵʬʬʝʢʪʘ [1].  

ʇʨʠʯʠʥʘ ʠʟʤʝʥʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʫʧʘʢʦʚʢʠ ʯʘʩʪʠʮ ʚ ʧʨʠʩʪʝʥʥʦʤ ʩʣʦʝ ʥʦ-

ʩʠʪ ʜʚʦʷʢʠʡ ʭʘʨʘʢʪʝʨ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʩʪʝʥʢʠ ʦʙʣʘʩʪʠ ʫʩʪʘʥʦʚʢʠ ʯʘʩʪʠʮ 

ʧʨʝʧʷʪʩʪʚʫʶʪ ʧʣʦʪʥʦʡ ʫʢʣʘʜʢʝ ʯʘʩʪʠʮ, ʚʩʣʝʜʩʪʚʠʝ ʦʪʩʫʪʩʪʚʠʷ ʫ ʥʠʭ ʜʦʧʦʣ-
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ʥʠʪʝʣʴʥʳʭ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ, ʘ ʩ ʜʨʫʛʦʡ ï ʚʳʟʳʚʘʶʪ ʫʧʦʨʷʜʦʯʠʚʘʥʠʝ ʯʘʩʪʠʮ 

ʩʠʩʪʝʤʳ [2]. ɺʣʠʷʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʩʪʝʥʢʘʤʠ ʦʙʣʘʩʪʠ ʫʩʪʘʥʦʚʢʠ ʧʦʣʥʦ-

ʩʪʴʶ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝʤ ʨʘʟʤʝʨʘ ʦʙʣʘʩʪʠ ʫʩʪʘʥʦʚʢʠ ʯʘʩʪʠʮ ʠ ʨʘʟ-

ʤʝʨʘ ʯʘʩʪʠʮ ʩʠʩʪʝʤʳ. ʊʘʢ, ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʧʨʠ ʩʦʦʪʥʦʰʝʥʠʠ ʨʘʟʤʝʨʘ ʦʙʣʘʩʪʠ 

ʫʩʪʘʥʦʚʢʠ D ʠ ʜʠʘʤʝʪʨʘ d ʯʘʩʪʠʮʳ ʧʦʨʷʜʢʘ ʯʝʪʳʨʝʭ-ʧʷʪʠ (D/d~4õ5) ʧʨʠʩʪʝʥ-

ʥʳʡ ʵʬʬʝʢʪ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʪʨʫʢʪʫʨʫ ʩʠʩʪʝʤʳ ʯʘʩʪʠʮ 

[3]. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ, ʙʳʣʦ ʨʝʰʝʥʦ ʧʦʩʚʷʪʠʪʴ ʵʪʫ ʨʘ-

ʙʦʪʫ ʨʘʟʨʘʙʦʪʢʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʩʣʫʯʘʡʥʦʡ ʫʧʘʢʦʚʢʠ, ʦʛʨʘʥʠʯʝʥʥʦʡ 

ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʛʨʘʥʠʮʝʡ, ʘ ʪʘʢʞʝ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʧʨʠʩʪʝʥʥʦʛʦ ʵʬʬʝʢʪʘ ʥʘ 

ʧʣʦʪʥʦʩʪʴ ʫʧʘʢʦʚʢʠ ʩʠʩʪʝʤʳ ʯʘʩʪʠʮ. 

ʇʫʩʪʴ ʫ ʥʘʩ ʠʤʝʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ N ʠʜʝʥʪʠʯʥʳʭ ʩʬʝʨ ʜʠʘʤʝʪʨʦʤ d, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʚʠʜʝ ʧʣʦʪʥʦʫʧʘʢʦʚʘʥʥʦʡ ʩʣʫʯʘʡʥʦʡ ʩʠʩʪʝʤʳ ʚ ʥʝʢʦʪʦʨʦʤ 

ʦʛʨʘʥʠʯʝʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʦʙʲʝʤʦʤ V ʩ ʣʠʥʝʡʥʳʤ ʨʘʟʤʝʨʦʤ D. ʇʫʩʪʴ ʪʘʢʞʝ 

ʫ ʥʘʩ ʠʤʝʝʪʩʷ ʥʝʢʦʪʦʨʘʷ ʛʨʘʥʠʯʥʘʷ ʟʦʥʘ, ʚʙʣʠʟʠ ʩʪʝʥʦʢ ʦʙʣʘʩʪʠ ʫʩʪʘʥʦʚʢʠ 

ʯʘʩʪʠʮ, ʩ ʣʠʥʝʡʥʳʤ ʨʘʟʤʝʨʦʤ L. ʅʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʟʘʚʠʩʠʤʦʩʪʴ ʧʣʦʪʥʦʩʪʠ 

ʫʧʘʢʦʚʢʠ ɖ ʦʪ ʧʘʨʘʤʝʪʨʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʘʣʠʯʠʝʤ ʛʨʘʥʠʮ ʦʙʣʘʩʪʠ ʫʩʪʘʥʦʚʢʠ 

ʩʬʝʨ. 

ʈʘʟʦʙʴʝʤ ʚʩʶ ʧʣʦʪʥʦʫʧʘʢʦʚʘʥʥʫʶ ʩʣʫʯʘʡʥʫʶ ʩʠʩʪʝʤʫ ʩʬʝʨ ʥʘ ʜʚʝ ʯʘ-

ʩʪʠ (ʨʠʩ.1). ʇʝʨʚʘʷ ʯʘʩʪʴ, ʟʘʥʠʤʘʶʱʘʷ ʦʙʲʝʤ V10, ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ 

ʩʠʩʪʝʤʫ ʩʬʝʨ, ʠʤʝʶʱʫʶ ʧʣʦʪʥʦʩʪʴ ʫʧʘʢʦʚʢʠ ɖ1, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʩʣʫʯʘʶ 

ʥʝʦʛʨʘʥʠʯʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

10

1

1
V

vN
=h ,      (1) 

ʛʜʝ N1 ï ʯʠʩʣʦ ʩʬʝʨ ʚ ʦʙʣʘʩʪʠ ʦʙʲʝʤʦʤ V10; v ï ʦʙʲʝʤ ʦʪʜʝʣʴʥʦʡ ʩʬʝʨʳ.  

 
ʈʠʩ. 1. ʉʭʝʤʘ ʩʪʨʫʢʪʫʨʳ ʧʣʦʪʥʦʫʧʘʢʦʚʘʥʥʦʡ ʩʣʫʯʘʡʥʦʡ ʩʠʩʪʝʤʳ ʯʘʩʪʠʮ 

 

ɺʪʦʨʘʷ ʯʘʩʪʴ ʩʠʩʪʝʤʳ ʙʫʜʝʪ ʩʦʜʝʨʞʘʪʴ ʪʦʣʴʢʦ ʛʨʘʥʠʯʥʳʝ ʩʬʝʨʳ, ʢʦʪʦ-

ʨʳʝ ʧʦʣʥʦʩʪʴʶ ʨʘʟʤʝʱʝʥʳ ʚʥʫʪʨʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʦʙʲʝʤʘ ʧʣʦʪʥʦʫʧʘʢʦ-

ʚʘʥʥʦʡ ʩʣʫʯʘʡʥʦʡ ʩʠʩʪʝʤʳ. ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʙʫʜʝʪ ʟʘʥʠʤʘʪʴ ʦʙʲʝʤ V20 ʠ 

ʠʤʝʪʴ ʧʣʦʪʥʦʩʪʴ ʫʧʘʢʦʚʢʠ 

20

2

2
V

vN
=h ,      (2) 

ʛʜʝ N2 ï ʯʠʩʣʦ ʩʬʝʨ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʨʠʩʪʝʥʥʦʡ ʦʙʣʘʩʪʠ.  

ʅʘʡʜʝʤ ʚʥʘʯʘʣʝ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʯʠʩʣʘ ʩʬʝʨ N1 ʚ ʦʙʣʘʩʪʠ 

ʦʙʲʝʤʦʤ V10. ɼʣʷ ʵʪʦʛʦ ʙʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʯʠʩʣʦ ʪʘʢʠʭ ʩʬʝʨ ʜʦʣʞʥʦ ʧʦʣʥʦ-

ʩʪʴʶ ʦʧʨʝʜʝʣʷʪʴʩʷ ʯʝʨʝʟ ʨʘʟʤʝʨʥʳʝ ʧʘʨʘʤʝʪʨʳ ʦʙʣʘʩʪʠ ʫʩʪʘʥʦʚʢʠ ʯʘʩʪʠʮ  

D 

 

V20 

  L 

 

 

D 

 

V10 
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1
)( LDk

v
N

f
-=

h
,      (3) 

ʛʜʝ kf ï ʦʙʲʝʤʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʬʦʨʤʳ. ʊʘʢ, ʚ ʩʣʫʯʘʝ ʩʬʝʨʠʯʝʩʢʦʡ ʬʦʨʤʳ 

ʦʙʣʘʩʪʠ ʫʩʪʘʥʦʚʢʠ ʩʬʝʨ: 6/p=
f

k , ʧʨʠ ʢʫʙʠʯʝʩʢʦʡ ʬʦʨʤʝ: 1=
f

k , ʘ ʧʨʠ ʮʠ-

ʣʠʥʜʨʠʯʝʩʢʦʡ ʬʦʨʤʝ ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʣʠʥʝʡʥʳʤʠ ʨʘʟʤʝʨʘʤʠ: 4p=
f

k . 

ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʦʧʨʝʜʝʣʠʤ ʠ ʯʠʩʣʦ ʩʬʝʨ N2  

])([ 332

2
LDDk

v
N

f
--=

h
,      (4) 

ʇʣʦʪʥʦʩʪʴ ʫʧʘʢʦʚʢʠ ɖ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʠʩʪʝʤʳ ʯʘʩʪʠʮ ʦʧʨʝʜʝʣʠʤ ʩʦ-

ʛʣʘʩʥʦ ʬʦʨʤʫʣʝ 

V

vNvN
21

+
=h .      (5) 

ʇʦʜʩʪʘʚʣʷʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʳʨʘʞʝʥʠʷ ʜʣʷ ʧʘʨʘʤʝʪʨʦʚ, ʚʭʦʜʷʱʠʭ ʚ 

ʫʨʘʚʥʝʥʠʝ (5) ʠʟ ʬʦʨʤʫʣ (3) ʠ (4), ʠ ʧʨʦʠʟʚʝʜʷ ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, 

ʧʦʣʫʯʠʤ 

])1(1[)1( 3

2

3

1
D

L

D

L
--+-= hhh .    (6) 

ʇʦʣʫʯʝʥʥʦʝ ʚʳʨʘʞʝʥʠʝ (6) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʙʲʝʤʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʬʦʨʤʳ kf ʦʢʘʟʘʣʩʷ ʥʝ ʚʢʣʶʯʝʥʥʳʤ ʚ ʦʢʦʥʯʘʪʝʣʴʥʫʶ ʬʦʨʤʫʣʫ ʠ, ʩʣʝʜʦʚʘʪʝʣʴ-

ʥʦ, ʬʦʨʤʘ ʦʙʣʘʩʪʠ ʫʩʪʘʥʦʚʢʠ ʯʘʩʪʠʮ ʥʝ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʷ ʥʘ ʧʣʦʪʥʦʩʪʴ ʩʣʫ-

ʯʘʡʥʦʡ ʫʧʘʢʦʚʢʠ ʩʠʩʪʝʤʳ ʩʬʝʨ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʟʥʘʯʝʥʠʷʭ L ʩʦʧʦʩʪʘʚʠʤʳʭ 

ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʦʙʣʘʩʪʠ ʫʩʪʘʥʦʚʢʠ D (D ~ L) ʧʣʦʪʥʦʩʪʴ ʩʣʫʯʘʡʥʦʡ ʫʧʘʢʦʚʢʠ ɖ 

ʩʠʩʪʝʤʳ ʩʬʝʨ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʣʦʪʥʦʩʪʴʶ ʫʧʘʢʦʚʢʠ ɖ2, 

ʘ ʧʨʠ ʟʥʘʯʝʥʠʷʭ ʦʙʣʘʩʪʠ ʫʩʪʘʥʦʚʢʠ D ʤʥʦʛʦ ʙʦʣʴʰʝ ʟʥʘʯʝʥʠʡ L (D>> L) 

ʧʣʦʪʥʦʩʪʴ ʫʧʘʢʦʚʢʠ ɖ ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʥʘʯʝʥʠʷʤʠ ʧʣʦʪʥʦʩʪʠ ʫʧʘʢʦʚʢʠ ɖ1 ʩʘʤʦʡ 

ʩʠʩʪʝʤʳ ʩʬʝʨ. 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʧʦʣʫʯʝʥʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ 

ʨʘʟʤʝʨʝ ʧʨʠʩʪʝʥʥʦʡ ʦʙʣʘʩʪʠ. ɼʣʷ ʵʪʦʛʦ, ʤʳ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʠʟʚʝʩʪʥʳʤ ʵʤʧʠ-

ʨʠʯʝʩʢʠʤ ʚʳʨʘʞʝʥʠʝʤ [4] 
333,064,0 N-=h ,      (7) 

ʛʜʝ N ï ʦʙʱʝʝ ʯʠʩʣʦ ʩʬʝʨ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʙʣʘʩʪʠ ʫʩʪʘʥʦʚʢʠ ʯʘ-

ʩʪʠʮ.  

ʆʧʨʝʜʝʣʠʚ ʦʙʱʝʝ ʯʠʩʣʦ ʩʬʝʨ N ʢʘʢ ʩʫʤʤʫ ʚʩʝʭ ʩʬʝʨ ʚ ʦʙʣʘʩʪʷʭ V10 ʠ 

V20 ʩ ʧʦʤʦʱʴʶ ʬʦʨʤʫʣ (3) ʠ (4), ʘ ʪʘʢʞʝ ʚʳʨʘʟʠʚ ʰʠʨʠʥʫ ʧʨʠʩʪʝʥʥʦʡ ʟʦʥʳ 

ʯʝʨʝʟ ʜʠʘʤʝʪʨ d ʦʪʜʝʣʴʥʦʡ ʩʬʝʨʳ ʚ ʚʠʜʝ: L = nd (n ï ʢʦʣʠʯʝʩʪʚʦ ʩʬʝʨ ʥʘ ʦʪ-

ʨʝʟʢʝ L), ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʠ ʰʠʨʠʥʫ ʧʨʠʩʪʝʥʥʦʡ ʦʙʣʘʩʪʠ, ʢʦʪʦʨʘʷ ʚ ʵʪʦʤ ʩʣʫ-

ʯʘʝ ʩʦʩʪʘʚʣʷʝʪ ʚʝʣʠʯʠʥʫ ʧʦʨʷʜʢʘ 2,75d, ʯʪʦ ʜʦʩʪʘʪʦʯʥʦ ʙʣʠʟʢʦ ʢ ʨʝʟʫʣʴʪʘʪʘʤ, 

ʧʦʣʫʯʝʥʥʳʤ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (L = 1,5d ï 2,5d) [5].  
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ʇʈɽɼɽʃʔʅɸʗ ʇʃʆʊʅʆʉʊʔ ʉʃʋʏɸʁʅʆʁ ʋʇɸʂʆɺʂʀ 
 

ɹʦʥʜʘʨʝʚ ɺ.ɻ.  
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʅʀʋ çɹʝʣɻʋè, 

ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʈʦʩʩʠʷ, ʛ. ɹʝʣʛʦʨʦʜ 
 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʙʱʠʡ ʧʦʜʭʦʜ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʧʨʝʜʝʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ 

ʫʧʘʢʦʚʢʠ ʩʠʩʪʝʤ ʯʘʩʪʠʮ ʩʦ ʩʪʦʨʦʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʩʣʫʯʘʡʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʨʝʛʫʣʷʨʥʳʭ ʫʧʘʢʦʚʦʢ ʢʘʢ ʚ ʜʚʫʭ-, ʪʘʢ ʠ ʪʨʝʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥ-

ʩʪʚʘʭ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʩʣʫʯʘʡʥʘʷ ʫʧʘʢʦʚʢʘ, ʧʣʦʪʥʦʩʪʴ ʫʧʘʢʦʚʢʠ. 

 

ʉʣʫʯʘʡʥʘʷ ʫʧʘʢʦʚʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʫʶ ʩʪʨʫʢʪʫʨʥʦ-

ʥʝʦʜʥʦʨʦʜʥʫʶ ʩʠʩʪʝʤʫ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʩʦʚʦʢʫʧʥʦʩʪʠ ʯʘʩʪʠʮ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ 

ʢʦʥʪʘʢʪʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ [1]. ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ, 

ʩʪʦʷʱʠʭ ʚ ʪʝʦʨʠʠ ʧʣʦʪʥʦʫʧʘʢʦʚʘʥʥʳʭ ʩʠʩʪʝʤ, ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʧʨʝʜʝʣʴʥʳʭ 

ʟʥʘʯʝʥʠʡ ʧʣʦʪʥʦʩʪʝʡ ʫʧʘʢʦʚʢʠ ʯʘʩʪʠʮ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ, 

ʚ ʧʨʦʩʪʨʘʥʩʪʚʘʭ ʨʘʟʣʠʯʥʦʡ ʨʘʟʤʝʨʥʦʩʪʠ.  

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʧʨʝʜʝʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ 

ʩʣʫʯʘʡʥʳʭ ʫʧʘʢʦʚʦʢ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ, ʣʠʙʦ ʧʫʪʝʤ ʢʦʤʧʴʶ-

ʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʅʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʳʝ ʩʚʝʜʝʥʠʷ ʜʣʷ ʜʚʫʤʝʨʥʦʛʦ 

ʩʣʫʯʘʷ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʨʘʙʦʪʝ ɼʞ. ɹʝʨʨʠʤʘʥʘ [2], ʚ ʢʦʪʦʨʦʡ ʧʣʦʪʥʦʩʪʴ ʫʧʘ-

ʢʦʚʢʠ ʦʧʨʝʜʝʣʝʥʘ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʪʨʝʪʴʝʛʦ ʟʥʘʢʘ: 0,817°0,003 ʠ ʚ ʨʘʙʦʪʝ ʇ. 

ʄʝʘʢʠʥ ʠ ʈ. ɼʞʫʣʠʝʥ [3], ʦʧʨʝʜʝʣʠʚʰʠʭ ʧʣʦʪʥʦʩʪʴ ʫʧʘʢʦʚʢʠ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 

ʯʝʪʚʝʨʪʦʛʦ ʟʥʘʢʘ: 0,8180Ñ0,0001. ɺ ʪʨʝʭʤʝʨʥʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʨʘ-

ʙʦʪʫ ʪʦʛʦ ʞʝ ɼʞ. ɹʝʨʨʠʤʘʥʘ [2], ʧʦʣʫʯʠʚʰʝʛʦ ʟʥʘʯʝʥʠʝ: 0,64Ñ0,02. ɼʨʫʛʦʡ 

ʧʦʜʭʦʜ, ʧʨʝʜʣʦʞʝʥʥʳʡ ʇ. ɼʞʘʣʘʣʠ ʠ ʄ. ʃʠ [4], ʠ ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʛʝʦʤʝʪʨʠ-

ʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʚʦʟʤʦʞʥʳʭ ʣʦʢʘʣʴʥʳʭ ʢʦʥʬʠʛʫʨʘʮʠʡ ʪʚʝʨʜʳʭ ʩʬʝʨ, ʜʘʝʪ 

ʦʮʝʥʢʫ ʜʣʷ ʧʨʝʜʝʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʩʣʫʯʘʡʥʦʡ ʫʧʘʢʦʚʢʠ ʨʘʚʥʫʶ: 0,6394.  

ʈʝʰʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʧʦʜʭʦ-

ʜʝ ʧʦʩʪʨʦʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʫʧʘʢʦʚʢʠ ʩʠʩʪʝʤ ʩʬʝʨʠʯʝʩʢʠʭ ʯʘʩʪʠʮ, ʚ ʧʨʝʜʧʦʣʦ-

ʞʝʥʠʠ, ʯʪʦ ʩʪʨʫʢʪʫʨʫ ʫʧʘʢʦʚʢʠ ʤʦʞʥʦ ʧʨʠʙʣʠʞʝʥʥʦ ʦʧʠʩʘʪʴ ʢʘʢ ʩʦʚʦʢʫʧ-

ʥʦʩʪʴ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʨʝʛʫʣʷʨʥʳʭ ʫʧʘʢʦʚʦʢ, ʙʘʟʦʚʳʝ ʢʦʥʬʠʛʫʨʘʮʠʠ 

http://scholar.google.com.secure.sci-hub.org/citations?user=W8oVUI8AAAAJ&hl=ru&oi=sra
http://www.sciencedirect.com.sci-hub.org/science/article/pii/S0032591012000915
http://www.sciencedirect.com.sci-hub.org/science/article/pii/S0032591012000915
http://scholar.google.com.secure.sci-hub.org/citations?user=W8oVUI8AAAAJ&hl=ru&oi=sra
http://scholar.google.com.secure.sci-hub.org/citations?user=e0S3N0cAAAAJ&hl=ru&oi=sra
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ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩ ʦʜʠʥʘʢʦʚʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ. ʇʨʠ ʵʪʦʤ ʠʟʤʝʥʝʥʠʝ ʟʥʘ-

ʯʝʥʠʡ ʧʨʝʜʝʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʫʧʘʢʦʚʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʦʣʴʢʦ ʚʟʘʠʤʥʳʤ ʨʘʩ-

ʧʦʣʦʞʝʥʠʝʤ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʠʭ ʬʦʨʤʳ ʠʣʠ ʞʝ ʥʘʣʠ-

ʯʠʷ ʜʦʩʪʘʪʦʯʥʦ ʤʘʣʳʭ ʠʩʢʘʞʝʥʠʡ.  

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʩʣʫʯʘʡʥʦʡ ʫʧʘʢʦʚʢʠ ʨʘʩʩʤʘʪ-

ʨʠʚʘʣʘʩʴ ʤʦʜʝʣʴ ʩʪʨʫʢʪʫʨʳ, ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʤʥʦʛʦʢʨʘʪʥʳʤ ʧʦʚʪʦʨʝʥʠʝʤ 

ʙʘʟʦʚʳʭ ʢʦʥʬʠʛʫʨʘʮʠʡ, ʦʙʨʘʟʦʚʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʨʝʛʫʣʷʨʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʠʤʝʶʱʠʭ ʬʦʨʤʫ ʚ ʚʠʜʝ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʠ ʨʘʚʥʦʩʪʦʨʦʥʥʝʛʦ ʪʨʝ-

ʫʛʦʣʴʥʠʢʘ. ɸʥʘʣʠʟ ʚʦʟʤʦʞʥʳʭ ʢʦʥʬʠʛʫʨʘʮʠʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʦʩʪʘʪʦʯʥʦ ʩʬʦʨ-

ʤʠʨʦʚʘʪʴ ʚʩʝʛʦ ʜʚʘ ʪʠʧʘ ʙʘʟʦʚʳʭ ʢʦʥʬʠʛʫʨʘʮʠʡ (ʨʠʩ. 1). 

 
ʈʠʩ.  ʊʠʧʳ ʙʘʟʦʚʳʭ ʢʦʥʬʠʛʫʨʘʮʠʡ 

 

ʂʘʞʜʘʷ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʙʘʟʦʚʳʭ ʢʦʥʬʠʛʫʨʘʮʠʡ ʦʙʣʘʜʘʝʪ ʩʦʙʩʪʚʝʥ-

ʥʳʤʠ ʥʘʙʦʨʘʤʠ ʩʪʨʫʢʪʫʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʪʘʢʠʭ ʢʘʢ ʧʣʦʱʘʜʴ ʯʘʩʪʠʮʳ sp, 

ʩʨʝʜʥʷʷ ʧʣʦʱʘʜʴ si, ʟʘʥʠʤʘʝʤʦʡ ʩʪʨʫʢʪʫʨʥʳʤ ʵʣʝʤʝʥʪʦʤ ʚ i-ʪʦʡ ʙʘʟʦʚʦʡ 

ʢʦʥʬʠʛʫʨʘʮʠʠ, ʘ ʪʘʢʞʝ ʧʣʦʪʥʦʩʪʴ ʫʧʘʢʦʚʢʠ hi i-ʪʦʡ ʙʘʟʦʚʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ  
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ɽʩʣʠ ʩʯʠʪʘʪʴ, ʯʪʦ ʫʧʘʢʦʚʢʘ ʯʘʩʪʠʮ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʫ, ʚ ʢʦʪʦ-

ʨʦʡ ʙʘʟʦʚʳʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩ ʦʜʠʥʘʢʦʚʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ, ʪʦ 

ʧʣʦʪʥʦʩʪʴ ʧʨʝʜʝʣʴʥʦʡ ʫʧʘʢʦʚʢʠ hʧʨʝʜ(2) ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʤ ʚʳ-
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ʛʜʝ s1 ʠ s2 ï ʩʨʝʜʥʠʝ ʧʣʦʱʘʜʠ, ʟʘʥʠʤʘʝʤʳʝ ʯʘʩʪʠʮʘʤʠ, ʥʘʭʦʜʷʱʠʤʠʩʷ ʚ 

ʨʘʟʥʳʭ ʢʦʥʬʠʛʫʨʘʮʠʷʭ. ɿʜʝʩʴ, ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʨʝʜʝʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʫʧʘ-

ʢʦʚʢʠ, ʫʯʠʪʳʚʘʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʯʠʩʣʦ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥ-

ʪʦʚ ʚ ʫʧʘʢʦʚʢʝ ʜʦʣʞʥʦ ʙʳʪʴ ʚ ʜʚʘ ʨʘʟʘ ʙʦʣʴʰʠʤ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʣʠʯʝ-

ʩʪʚʦʤ ʨʘʚʥʦʩʪʦʨʦʥʥʠʭ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʦʙʷʟʘʪʝʣʴʥʦʡ 

ʫʩʪʘʥʦʚʢʦʡ ʚʦʟʣʝ ʢʘʞʜʦʛʦ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʘʥʘʣʦ-

ʛʠʯʥʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʵʣʝʤʝʥʪʘ. ʈʘʩʯʝʪ ʧʦ ʬʦʨʤʫʣʝ (2) ʧʨʠʚʦʜʠʪ ʢ ʯʠʩʣʝʥʥʦʡ 

ʦʮʝʥʢʝ ʧʣʦʪʥʦʩʪʠ ʩʚʦʙʦʜʥʦʡ ʫʧʘʢʦʚʢʠ: hʧʨʝʜ(2) = 0,8221. ʉʨʘʚʥʝʥʠʝ ʜʘʥʥʦʛʦ 
ʟʥʘʯʝʥʠʷ ʜʣʷ ʧʨʝʜʝʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʫʧʘʢʦʚʢʠ ʩ ʨʘʥʝʝ ʧʦʣʫʯʝʥʥʳʤʠ ʜʘʥʥʳʤʠ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʝʨʭʥʝʝ ʛʨʘʥʠʯʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʵʢʩ-

ʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʘʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ɸʥʘʣʦʛʠʯʥʦʝ ʟʥʘʯʝʥʠʝ ʙʳʣʦ ʨʘʥʝʝ ʧʦʣʫʯʝʥʦ ʚ [1], ʦʜʥʘʢʦ ʚ ʵʪʦʡ ʨʘʙʦʪʝ ʦʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʣʦʩʴ ʥʝ ʢʘʢ ʟʥʘʯʝʥʠʝ ʧʨʝʜʝʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʫʧʘʢʦʚʢʠ, ʘ ʚʝʣʠʯʠ-
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ʥʘ ʧʣʦʪʥʦʩʪʠ ʩʚʦʙʦʜʥʦʡ ʫʧʘʢʦʚʢʠ, ʯʪʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʥʝ ʧʦʣʫʯʠʣʦ ʜʦʩʪʘʪʦʯʥʦ 

ʚʝʩʦʤʳʭ ʘʨʛʫʤʝʥʪʦʚ ʜʣʷ ʩʚʦʝʛʦ ʧʦʜʪʚʝʨʞʜʝʥʠʷ. 

ɺ ʧʣʦʪʥʳʭ ʩʠʩʪʝʤʘʭ ʯʘʩʪʠʮʳ ʤʦʛʫʪ ʦʙʲʝʜʠʥʷʪʴʩʷ ʚ ʣʦʢʘʣʴʥʳʝ ʢʦʥʬʠ-

ʛʫʨʘʮʠʠ, ʧʦʣʫʯʠʚʰʠʝ ʥʘʟʚʘʥʠʝ ʪʝʪʨʘʵʜʨʠʯʝʩʢʠʭ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʤʦʛʫʪ 

ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʘʛʨʝʛʘʪʳ. ʊʘʢʦʡ ʧʨʠʥʮʠʧ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʨʫʢ-

ʪʫʨʳ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʤʥʦʛʦʦʙʨʘʟʠʝ ʧʣʦʪʥʳʭ ʣʦʢʘʣʴʥʳʭ ʢʦʥʬʠʛʫʨʘ-

ʮʠʡ. ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʧʨʝʜʝʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ 3D-ʫʧʘʢʦʚʢʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳ-

ʙʨʘʪʴ ʙʘʟʦʚʳʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʪʨʝʭʤʝʨʥʳʭ ʨʝʛʫʣʷʨʥʳʭ ʫʧʘʢʦʚʦʢ. ɺ 

ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʳʭ ʢʦʥʬʠʛʫʨʘʮʠʡ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʦʪʜʝʣʴʥʳʝ ʷʯʝʡʢʠ ʧʷ-

ʪʠ ʦʩʥʦʚʥʳʭ ʨʝʛʫʣʷʨʥʳʭ ʫʧʘʢʦʚʦʢ (ʪʘʙʣʠʮʘ). 
ʊʘʙʣʠʮʘ 

ʉʪʨʫʢʪʫʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʛʫʣʷʨʥʳʭ 3D-ʫʧʘʢʦʚʦʢ 

ʊʠʧ ʫʧʘʢʦʚʢʠ ʂʦʦʨʜ. ʯʠʩʣʦ ʇʣʦʪʥʦʩʪʴ ʫʧʘʢʦʚʢʠ 

ʇʨʦʩʪʘʷ ʢʫʙʠʯʝʩʢʘʷ 6 0,5236 

ʂʫʙʦ-ʛʝʢʩʘʛʦʥʘʣʴʥʘʷ 8+(6) 0,6046 

ʆʙʲʝʤʥʦ-ʮʝʥʪʨʠʨʦʚʘʥʥʘʷ ʢʫʙʠʯʝʩʢʘʷ (ʆʎʂ) 8+(4) 0,6802 

ʊʝʪʨʘʛʦʥʘʣʴʥʘʷ 10 0,6981 

ɻʨʘʥʝʮʝʥʪʨʠʨʦʚʘʥʥʘʷ ʢʫʙʠʯʝʩʢʘʷ (ɻʎʂ)  12 0,7405 
 

ɺʦʩʧʦʣʴʟʫʝʤʩʷ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʤ ʧʦʜʭʦʜʦʤ ʜʣʷ 3D-ʫʧʘʢʦʚʢʠ ʠ ʦʧʨʝ-

ʜʝʣʠʤ ʧʨʝʜʝʣʴʥʫʶ ʧʣʦʪʥʦʩʪʴ ʫʧʘʢʦʚʢʠ ʚ ʚʠʜʝ 

ä
=

=
n

i
i

ʧʨʝʜ

v

nv

1
0

)3(h  ,     (3) 

ʛʜʝ n ï ʢʦʣʠʯʝʩʪʚʦ ʨʝʛʫʣʷʨʥʳʭ ʫʧʘʢʦʚʦʢ (n=5); v ï ʦʙʲʝʤ ʩʬʝʨʳ; v0i ï 

ʦʙʲʝʤ, ʟʘʥʠʤʘʝʤʳʡ ʷʯʝʡʢʦʡ i-ʪʦʡ ʨʝʛʫʣʷʨʥʦʡ ʫʧʘʢʦʚʢʠ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʚʳ-

ʨʘʟʠʪʴ ʯʝʨʝʟ i-ʪʫʶ ʧʣʦʪʥʦʩʪʴ ʫʧʘʢʦʚʢʠ: ii
vv h=

0 . ʊʦʛʜʘ 

ä
=

-

=
n

i
i

ʧʨʝʜ

n

1

1

)3(

h
h ,      (3) 

ʇʦʜʩʪʘʚʣʷʷ ʟʥʘʯʝʥʠʷ i-ʪʳʭ ʧʣʦʪʥʦʩʪʝʡ ʫʧʘʢʦʚʢʠ, ʚʟʷʪʳʝ ʠʟ ʪʘʙʣʠʮʳ, 

ʤʦʞʥʦ ʧʨʦʩʯʠʪʘʪʴ ʧʨʝʜʝʣʴʥʫʶ ʧʣʦʪʥʦʩʪʴ ʫʧʘʢʦʚʢʠ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʡ ʯʠʩ-

ʣʝʥʥʦ ʨʘʚʥʦ: ɖʧʨʝʜ(3) = 0,63964. ɿʜʝʩʴ ʤʳ ʠʤʝʝʤ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʝʝ ʩʦʚʧʘ-

ʜʝʥʠʝ, ʜʦ ʪʨʝʪʴʝʛʦ ʟʥʘʢʘ ʧʦʩʣʝ ʟʘʧʷʪʦʡ, ʩʦ ʟʥʘʯʝʥʠʝʤ, ʧʦʣʫʯʝʥʥʳʤ ʇ. ɼʞʘʣʘ-

ʣʠ ʠ ʄ. ʃʠ [4] ʠ ʨʷʜʦʤ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [5], ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʘʚʠʣʴ-

ʥʦʩʪʴ ʚʳʙʨʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʨʘʩʯʝʪʝ ʧʨʝʜʝʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ 3D-ʫʧʘʢʦʚʢʠ. 
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ʉʃʋʏɸʁʅɸʗ 3D-ʋʇɸʂʆɺʂɸ ʀ ʇʈʀʉʊɽʅʅʓʁ ʕʌʌɽʂʊ 
 

ɹʦʥʜʘʨʝʚ ɺ.ɻ.  
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʅʀʋ çɹʝʣɻʋè, 

ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʈʦʩʩʠʷ, ʛ. ɹʝʣʛʦʨʦʜ 
 

ʄʠʛʘʣʴ ʃ.ɺ. 
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʅʀʋ çɹʝʣɻʋè, 

ʢʘʥʜ. ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʈʦʩʩʠʷ, ʛ. ɹʝʣʛʦʨʦʜ 
 

ɹʦʥʜʘʨʝʚʘ ʊ.ʇ.  
ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ  

ʅʀʋ çɹʝʣɻʋè, 

ʈʦʩʩʠʷ, ʛ. ɹʝʣʛʦʨʦʜ 
 

ɺ ʩʪʘʪʴʝ ʧʫʪʝʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʣʫʯʘʡʥʦʡ ʫʧʘʢʦʚʢʠ ʩʠʩʪʝʤʳ ʞʝʩʪʢʠʭ ʩʬʝʨ ʠʩʩʣʝ-

ʜʫʝʪʩʷ ʚʣʠʷʥʠʝ ʤʘʩʰʪʘʙʘ ʧʦʨʠʩʪʦʡ ʩʨʝʜʳ ʥʘ ʠʟʤʝʥʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʧʣʦʪʥʦʩʪʠ ʫʧʘ-

ʢʦʚʢʠ. ʇʨʦʚʝʜʝʥʳ ʯʠʩʣʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʚʳʷʚʣʝʥʠʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʣʠʥʝʡʥʦʡ 

ʧʣʦʪʥʦʩʪʠ ʫʧʘʢʦʚʢʠ ʚʙʣʠʟʠ ʧʨʠʩʪʝʥʥʦʡ ʦʙʣʘʩʪʠ ʫʩʪʘʥʦʚʢʠ ʩʠʩʪʝʤʳ ʞʝʩʪʢʠʭ ʩʬʝʨ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʩʣʫʯʘʡʥʘʷ ʫʧʘʢʦʚʢʘ, ʧʣʦʪʥʦʩʪʴ ʫʧʘʢʦʚʢʠ, ʯʠʩʣʝʥ-

ʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ. 

 

ʆʛʨʘʥʠʯʝʥʠʝ ʦʙʣʘʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʣʫʯʘʡʥʦʡ ʫʧʘʢʦʚʢʠ ʩʠʩʪʝʤʳ ʯʘ-

ʩʪʠʮ ʚʳʟʳʚʘʝʪ ʷʚʣʝʥʠʝ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʧʨʠʩʪʝʥʥʦʛʦ ʵʬʬʝʢʪʘ [1]. ʇʨʠʯʠʥʘ 

ʠʟʤʝʥʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʫʧʘʢʦʚʢʠ ʯʘʩʪʠʮ ʚ ʧʨʠʩʪʝʥʥʦʤ ʩʣʦʝ ʥʦʩʠʪ ʜʚʦʷʢʠʡ ʭʘ-

ʨʘʢʪʝʨ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʩʪʝʥʢʠ ʦʙʣʘʩʪʠ ʫʩʪʘʥʦʚʢʠ ʯʘʩʪʠʮ ʧʨʝʧʷʪʩʪʚʫʶʪ 

ʧʣʦʪʥʦʡ ʫʢʣʘʜʢʝ ʯʘʩʪʠʮ, ʚʩʣʝʜʩʪʚʠʝ ʦʪʩʫʪʩʪʚʠʷ ʫ ʥʠʭ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ, ʘ ʩ 

ʜʨʫʛʦʡ ï ʚʳʟʳʚʘʶʪ ʫʧʦʨʷʜʦʯʠʚʘʥʠʝ ʯʘʩʪʠʮ ʩʠʩʪʝʤʳ [2]. ɺʣʠʷʥʠʝ ʨʘʩʩʪʦʷʥʠʷ 

ʤʝʞʜʫ ʩʪʝʥʢʘʤʠ ʦʙʣʘʩʪʠ ʫʩʪʘʥʦʚʢʠ ʧʦʣʥʦʩʪʴʶ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝʤ 

ʨʘʟʤʝʨʘ ʦʙʣʘʩʪʠ ʫʩʪʘʥʦʚʢʠ ʯʘʩʪʠʮ ʠ ʨʘʟʤʝʨʘ ʯʘʩʪʠʮ ʩʠʩʪʝʤʳ. ʊʘʢ, ʩʯʠʪʘʝʪʩʷ, 

ʯʪʦ ʧʨʠ ʩʦʦʪʥʦʰʝʥʠʠ ʨʘʟʤʝʨʘ ʦʙʣʘʩʪʠ ʫʩʪʘʥʦʚʢʠ D ʠ ʜʠʘʤʝʪʨʘ d ʯʘʩʪʠʮʳ 

ʤʝʥʝʝ ʯʝʪʳʨʝʭ-ʧʷʪʠ (D/d<4-5) ʧʨʠʩʪʝʥʥʳʡ ʵʬʬʝʢʪ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʩʪʨʫʢʪʫʨʫ ʩʠʩʪʝʤʳ ʯʘʩʪʠʮ [3]. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ 

ʜʘʥʥʳʭ, ʙʳʣʦ ʨʝʰʝʥʦ ʧʦʩʚʷʪʠʪʴ ʵʪʫ ʨʘʙʦʪʫ ʨʘʟʨʘʙʦʪʢʝ ʤʦʜʝʣʠ ʩʣʫʯʘʡʥʦʡ 

ʫʧʘʢʦʚʢʠ, ʦʛʨʘʥʠʯʝʥʥʦʡ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʛʨʘʥʠʮʝʡ, ʠ ʦʧʨʝʜʝʣʝʥʠʶ ʠʟʤʝʥʝ-

ʥʠʷ ʧʣʦʪʥʦʩʪʠ ʫʧʘʢʦʚʢʠ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʦʷʭ. ʎʝʣʴ ʩʘʤʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦ-

ʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʫʧʘʢʦʚʢʠ ʧʫʪʝʤ 
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ʧʨʦʚʝʜʝʥʠʷ ʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʚʳʷʚʣʝʥʠʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʣʠʥʝʡ-

ʥʦʡ ʧʣʦʪʥʦʩʪʠ ʫʧʘʢʦʚʢʠ ʚʙʣʠʟʠ ʧʨʠʩʪʝʥʥʦʡ ʟʦʥʳ ʫʩʪʘʥʦʚʢʠ ʩʠʩʪʝʤʳ ʞʝʩʪ-

ʢʠʭ ʩʬʝʨ.  

ɼʣʷ ʘʥʘʣʠʟʘ ʠʟʤʝʥʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʫʧʘʢʦʚʢʠ ʩ ʫʯʝʪʦʤ ʥʘʣʠʯʠʷ ʛʨʘʥʠʮʳ 

ʦʙʣʘʩʪʠ ʫʩʪʘʥʦʚʢʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʧʦʩʪʨʦʝʥʠʝ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʩʣʫ-

ʯʘʡʥʦʡ ʫʧʘʢʦʚʢʠ ʩʠʩʪʝʤʳ ʞʝʩʪʢʠʭ ʩʬʝʨ. ɼʣʷ ʵʪʦʛʦ ʥʘʤʠ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʘʣ-

ʛʦʨʠʪʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʫʯʠʪʳʚʘʣʩʷ ʧʨʦʮʝʩʩ ʨʘʟʤʝʱʝʥʠʷ ʯʘʩʪʠʮ 

ʚʙʣʠʟʠ ʛʨʘʥʠʮʳ ʦʙʣʘʩʪʠ ʫʩʪʘʥʦʚʢʠ. ʇʨʠʤʝʥʝʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤ-

ʥʦʛʦ ʢʦʤʧʣʝʢʩʘ [4] ʧʦʟʚʦʣʠʣʦ ʥʘʤ ʧʨʦʚʝʩʪʠ ʨʷʜ ʤʦʜʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ 

ʮʝʣʴʶ ʧʦʩʪʨʦʝʥʠʷ ʩʣʫʯʘʡʥʳʭ ʫʧʘʢʦʚʦʢ. 

ɺ ʢʘʯʝʩʪʚʝ ʵʪʘʣʦʥʘ ʜʣʷ ʚʩʝʭ ʩʣʫʯʘʡʥʳʭ ʫʧʘʢʦʚʦʢ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʨʝʛʫʣʷʨʥʳʝ ʫʧʘʢʦʚʢʠ. ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʣʠʥʝʡʥʦʡ ʧʣʦʪʥʦʩʪʠ ʫʧʘʢʦʚʢʠ ɖ 

ʦʪ ʨʘʩʩʪʦʷʥʠʷ r ʜʦ ʩʪʝʥʢʠ, ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʚ ʜʠʘʤʝʪʨʘʭ ʯʘʩʪʠʮ, ʜʣʷ ʢʫʙʠʯʝ-

ʩʢʦʡ ʠ ʛʝʢʩʘʛʦʥʘʣʴʥʦʡ ʨʝʛʫʣʷʨʥʳʭ ʫʧʘʢʦʚʦʢ ʩʬʝʨ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 1. 

 
ʈʠʩ. 1. ɿʘʚʠʩʠʤʦʩʪʴ ʣʠʥʝʡʥʦʡ ʧʣʦʪʥʦʩʪʠ ʫʧʘʢʦʚʢʠ ɖ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʩʪʝʥʢʠ r ʜʣʷ 

ʘ) ʢʫʙʠʯʝʩʢʦʡ ʠ ʙ) ʛʝʢʩʘʛʦʥʘʣʴʥʦʡ ʨʝʛʫʣʷʨʥʦʡ ʫʧʘʢʦʚʢʠ ʩʬʝʨ (ʢʨʘʩʥʘʷ ʰʪʨʠʭʦʚʘʷ ʣʠʥʠʷ ï 

ʟʥʘʯʝʥʠʝ ʠʥʪʝʛʨʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʫʧʘʢʦʚʢʠ) 
 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʩʪʨʫʢʪʫʨ-

ʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʣʫʯʘʡʥʦʡ ʫʧʘʢʦʚʢʠ ʚ ʪʨʝʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʙʳʣʦ 

ʩʛʝʥʝʨʠʨʦʚʘʥʦ ʙʦʣʝʝ 100 ʨʘʟʣʠʯʥʳʭ ʩʣʫʯʘʡʥʳʭ ʫʧʘʢʦʚʦʢ. ɻʝʥʝʨʘʮʠʠ ʧʨʦʠʟ-

ʚʦʜʠʣʠʩʴ ʚ ʦʙʣʘʩʪʠ 16Ĭ16 ʜʠʘʤʝʪʨʦʚ ʩʬʝʨ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʠʩʩʣʝʜʦʚʘʪʴ ʦʙʲʝʤ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 1500 ʠ ʙʦʣʝʝ ʯʘʩʪʠʮ ʠ ʧʦʣʫʯʘʪʴ ʩʪʘʙʠʣʴʥʳʝ ʟʥʘ-

ʯʝʥʠʷ ʣʠʥʝʡʥʳʭ ʠ ʠʥʪʝʛʨʘʣʴʥʳʭ ʧʣʦʪʥʦʩʪʝʡ ʫʧʘʢʦʚʢʠ.  

ʇʨʦʚʝʜʝʥʥʘʷ ʥʘʤʠ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʟ-

ʚʦʣʠʣʘ ʫʩʪʘʥʦʚʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʚʝʣʠʯʠʥʳ ʧʨʠʩʪʝʥʥʦʛʦ ʚʩʧʣʝʩʢʘ ʣʠʥʝʡʥʦʡ 

ʧʣʦʪʥʦʩʪʠ ʫʧʘʢʦʚʢʠ ʦʪ ʰʠʨʠʥʳ ʧʨʠʩʪʝʥʥʦʡ ʟʦʥʳ ʦʙʣʘʩʪʠ ʫʩʪʘʥʦʚʢʠ. ʋʢʘ-

ʟʘʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 2.  
ʇʨʘʢʪʠʯʝʩʢʠ ʜʣʷ ʚʩʝʭ ʩʣʫʯʘʝʚ ʟʘʚʠʩʠʤʦʩʪʴ ɖ=f(r) ʜʣʷ ʩʣʦʝʚ ʠʤʝʝʪ ʬʦʨ-

ʤʫ ʬʣʫʢʪʫʠʨʫʶʱʝʡ ʚʙʣʠʟʠ ʮʝʥʪʨʘ ʦʙʣʘʩʪʠ ʫʩʪʘʥʦʚʢʠ ʩʠʥʫʩʦʠʜʳ. ʇʨʠ ʵʪʦʤ 
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ʚʙʣʠʟʠ ʩʪʝʥʢʠ ʦʙʣʘʩʪʠ ʫʩʪʘʥʦʚʢʠ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʥʘʙʣʶʜʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʝ 
ʧʘʜʝʥʠʝ ʣʠʥʝʡʥʦʡ ʧʣʦʪʥʦʩʪʠ ʫʧʘʢʦʚʢʠ. 

 
ʈʠʩ. 2. ɿʘʚʠʩʠʤʦʩʪʴ ʣʠʥʝʡʥʦʡ ʧʣʦʪʥʦʩʪʠ ʫʧʘʢʦʚʢʠ ɖ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʩʪʝʥʢʠ r 

(ʚ ʜʠʘʤʝʪʨʘʭ ʯʘʩʪʠʮ) ʜʣʷ ʩʣʫʯʘʡʥʦʡ ʫʧʘʢʦʚʢʠ ʩʬʝʨ 
 

ʇʦʣʫʯʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ɖ=f(r) ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʥʝʢʦʪʦʨʳʝ ʟʘʢʦ-
ʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʣʠʥʝʡʥʦʡ ʧʣʦʪʥʦʩʪʠ ʫʧʘʢʦʚʢʠ ɖ ʧʦ ʦʪʜʝʣʴʥʳʤ 
ʩʣʦʷʤ: 

1. ɺʙʣʠʟʠ ʩʪʝʥʢʠ ʦʙʣʘʩʪʠ ʫʩʪʘʥʦʚʢʠ ʣʠʥʝʡʥʘʷ ʧʣʦʪʥʦʩʪʴ ʫʧʘʢʦʚʢʠ ɖ 
ʜʦʩʪʠʛʘʝʪ ʩʚʦʝʛʦ ʤʠʥʠʤʫʤʘ, ʧʨʠʙʣʠʞʘʷʩʴ ʢ ʥʫʣʝʚʦʤʫ ʟʥʘʯʝʥʠʶ.  

2. ʇʝʨʚʳʡ ʤʘʢʩʠʤʫʤ ʣʠʥʝʡʥʦʡ ʧʣʦʪʥʦʩʪʠ ʫʧʘʢʦʚʢʠ (ɖ=0,66) ʥʘʙʣʶʜʘ-
ʝʪʩʷ ʧʨʠ ʟʥʘʯʝʥʠʠ ʯʠʩʣʝʥʥʦ ʨʘʚʥʦʤ 0,5d.  

3. ʇʨʠ ʟʥʘʯʝʥʠʠ 1,0d ʦʪʤʝʯʘʝʪʩʷ ʤʠʥʠʤʫʤ ʣʠʥʝʡʥʦʡ ʧʣʦʪʥʦʩʪʠ ʫʧʘ-
ʢʦʚʢʠ ʚʝʣʠʯʠʥʦʡ ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝʛʦ ʨʘʟʤʝʨʘ (ɖ =0,38). 

4. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʩʪʝʥʢʠ ʘʤʧʣʠʪʫʜʘ ʟʘʚʠʩʠʤʦʩʪʠ ɖ = f(r) 
ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʧʦʩʪʦʷʥʥʦʤ ʫʨʦʚʥʝ. ɿʥʘʯʝʥʠʝ ʘʤʧʣʠʪʫʜʳ 
ʜʘʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʪʘʢʞʝ ʟʘʚʠʩʠʪ ʠ ʦʪ ʚʳʩʦʪʳ ʦʙʣʘʩʪʠ ʫʩʪʘʥʦʚʢʠ. 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʧʦʣʫʯʝʥʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ 
ʨʘʟʤʝʨʝ ʧʨʠʩʪʝʥʥʦʡ ʟʦʥʳ ʩ ʥʘʠʙʦʣʝʝ ʨʳʭʣʦʡ ʫʢʣʘʜʢʦʡ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʣʷʝʪ 
ʚʝʣʠʯʠʥʫ ʧʦʨʷʜʢʘ 1,5d ï 2,5d. ɺʦʟʤʦʞʥʦ, ʚ ʩʣʫʯʘʝ ʧʨʝʜʝʣʴʥʦʡ ʠʥʪʝʛʨʘʣʴʥʦʡ 
ʧʣʦʪʥʦʩʪʠ ʫʧʘʢʦʚʢʠ (ɖ=0,64), ʛʜʝ ʯʘʩʪʠʮʳ ʫʢʣʘʜʳʚʘʶʪʩʷ ʙʦʣʝʝ ʧʣʦʪʥʦ, ʨʘʟ-
ʤʝʨ ʧʨʠʩʪʝʥʥʦʡ ʟʦʥʳ ʤʦʞʝʪ ʙʳʪʴ ʫʚʝʣʠʯʝʥ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ 
ʙʦʣʝʝ ʩʠʣʴʥʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʯʘʩʪʠʮ. 
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ɸʅɸʃʀɿ ʉʊʈʋʂʊʋʈʓ ʄʆʊʀɺɸʎʀʀ  
ʅɸʋʏʅʆ-ʀʉʉʃɽɼʆɺɸʊɽʃʔʉʂʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ  
ʉʊʋɼɽʅʊʆɺ ï ɹʋɼʋʑʀʍ ʋʏʀʊɽʃɽʁ ʄɸʊɽʄɸʊʀʂʀ 

 

ɻʦʨʷʯʝʚʘ ʂ.ɻ. 
ʩʪʫʜʝʥʪʢʘ ʀʥʩʪʠʪʫʪʘ ʤʘʪʝʤʘʪʠʢʠ, ʬʠʟʠʢʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠ  

ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ  
ʠʤ. ɺ.ʇ. ɸʩʪʘʬʴʝʚʘ, 
ʈʦʩʩʠʷ, ʛ. ʂʨʘʩʥʦʷʨʩʢ 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥ ʤʦʪʠʚʘʮʠʦʥʥʳʡ ʢʦʤʧʦʥʝʥʪ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʚʫʟʘ. ʅʘ ʦʩʥʦʚʝ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ʫʩʪʘʥʦʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳ ʠ ʩʦʜʝʨʞʘʥʠʷ ʤʦʪʠʚʘʮʠʦʥʥʦʡ ʩʬʝʨʳ ʥʘʫʯʥʦ-
ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʚ 
ʚʫʟʝ, ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ ʤʦʪʠʚʦʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 
ʩʪʫʜʝʥʪʦʚ ï ʙʫʜʫʱʠʭ ʫʯʠʪʝʣʝʡ.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʪʠʚʘʮʠʷ, ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʙʫʜʫʱʠʡ 
ʫʯʠʪʝʣʴ ʤʘʪʝʤʘʪʠʢʠ, ʌɻʆʉ ɺʇʆ.  

 

ʅʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʝʛʦ ʫʯʠʪʝ-
ʣʷ ʤʘʪʝʤʘʪʠʢʠ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʷʚʣʷʝʪʩʷ, ʩʦʛʣʘʩʥʦ ʌɻʆʉ ɺʇʆ, ʬʦʨ-
ʤʠʨʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʦʙʱʝʢʫʣʴʪʫʨʥʳʭ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʚ 
ʪʦʤ ʯʠʩʣʝ ʠ ʦʙʣʘʩʪʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʦʩʢʦʣʴʢʫ ʪʘ-
ʢʘʷ ʠʥʪʝʛʨʘʪʠʚʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʣʠʯʥʦʩʪʠ ʩʪʫʜʝʥʪʘ ʢʘʢ ʢʦʤʧʝʪʝʥʮʠʷ ʧʨʝʜ-
ʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ ʚ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ ʤʦʪʠʚʘʮʠʦʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ [1], ʪʦ 
ʧʨʦʙʣʝʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʤʦʪʠʚʘʮʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʦʨʠʝʥ-
ʪʠʨʦʚʘʥʥʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ï ʙʫʜʫʱʠʭ ʫʯʠʪʝʣʝʡ 
ʤʘʪʝʤʘʪʠʢʠ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦʡ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʣʶʙʦʡ ʤʦʪʠʚʘʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʤʦʪʠʚʘʮʠʠ ʥʘʫʯʥʦ-
ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʝ ʝʜʠʥʦʚʨʝʤʝʥʥʳʡ ʧʨʦʮʝʩʩ. ʆʥ ʧʨʦʠʩʭʦ-
ʜʠʪ ʧʦʩʪʝʧʝʥʥʦ, ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʚʦʟʜʝʡʩʪʚʠʷ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ. ɹʝʟ 
ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʘʜʝʢʚʘʪʥʦʡ ʤʦʪʠʚʘʮʠʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴ-
ʥʦʩʪʠ ʥʝʣʴʟʷ ʦʞʠʜʘʪʴ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʩʚʦʝʥʠʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 
ʧʨʦʮʝʩʩʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʚ ʚʫʟʝ.  

ʉ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʤʦʪʠʚʘʮʠʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦ-
ʩʪʠ ʩʪʫʜʝʥʪʦʚ ï ʙʫʜʫʱʠʭ ʫʯʠʪʝʣʝʡ ʤʘʪʝʤʘʪʠʢʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʤʦʥʠʪʦʨʠʥ-
ʛʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʪʨʝʪʴʝʛʦ ʢʫʨʩʘ ʀʥʩʪʠʪʫʪʘ ʤʘʪʝʤʘʪʠʢʘ, 
ʬʠʟʠʢʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠ ʂɻʇʋ ʠʤ. ɺ.ʇ. ɸʩʪʘʬʴʝʚʘ. ʇʨʝʜʣʦʞʝʥʥʘʷ ʩʪʫʜʝʥʪʘʤ 
ʘʥʢʝʪʘ ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ ʧʝʨʝʯʝʥʴ ʤʦʪʠʚʦʚ, ʩʪʝʧʝʥʴ ʟʥʘʯʠʤʦʩʪʠ ʢʦʪʦʨʳʭ 
ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʦʮʝʥʠʪʴ ʧʦ ʪʨʝʭʙʘʣʣʴʥʦʡ ʰʢʘʣʝ.  

http://scholar.google.com.secure.sci-hub.org/citations?user=W8oVUI8AAAAJ&hl=ru&oi=sra
http://www.sciencedirect.com.sci-hub.org/science/article/pii/S0032591012000915
http://www.sciencedirect.com.sci-hub.org/science/article/pii/S0032591012000915
http://scholar.google.com.secure.sci-hub.org/citations?user=W8oVUI8AAAAJ&hl=ru&oi=sra
http://scholar.google.com.secure.sci-hub.org/citations?user=e0S3N0cAAAAJ&hl=ru&oi=sra
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ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʨʦʩʘ, ʚʝʜʫʱʠʤ ʤʦʪʠʚʦʤ ʜʣʷ ʨʝʘ-
ʣʠʟʘʮʠʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦ ʤʥʝʥʠʶ ʩʪʫʜʝʥʪʦʚ, ʦʢʘ-
ʟʘʣʦʩʴ ʞʝʣʘʥʠʝ ʨʘʩʰʠʨʠʪʴ ʩʚʦʡ ʢʨʫʛʦʟʦʨ, ʝʛʦ ʦʪʤʝʪʠʣʠ ʦʢʦʣʦ 78% ʠʟ ʯʠʩʣʘ 
ʦʧʨʦʰʝʥʥʳʭ. 63% ʠʟ ʯʠʩʣʘ ʦʧʨʦʰʝʥʥʳʭ ʚʳʜʝʣʠʣʠ ʩʪʨʝʤʣʝʥʠʝ ʢ ʪʚʦʨʯʝʩʢʦʡ 
ʨʘʙʦʪʝ; ʞʝʣʘʥʠʝ ʟʥʘʪʴ ʠ ʜʝʣʠʪʴʩʷ ʩʚʦʠʤʠ ʟʥʘʥʠʷʤʠ, ʯʪʦ ʪʘʢ ʞʝ ʷʚʣʷʝʪʩʷ ʚʘʞ-
ʥʳʤ ʚ ʨʝʘʣʠʟʘʮʠʠ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɹʦʣʝʝ ʧʦʣʦʚʠʥʳ ʨʝʩʧʦʥʜʝʥʪʦʚ ʩʯʠ-
ʪʘʶʪ ʢʨʘʡʥʝ ʚʘʞʥʳʤ ʦʩʦʟʥʘʥʠʝ ʟʥʘʯʠʤʦʩʪʠ ʧʦʜʛʦʪʦʚʢʠ ʢ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʣʷ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʠ; ʞʝʣʘʥʠʝ ʧʨʦʚʝʨʠʪʴ ʠ ʧʨʦʷʚʠʪʴ ʩʝʙʷ ʚ 
ʨʘʙʦʪʝ; ʩʪʨʝʤʣʝʥʠʝ ʨʝʘʣʠʟʦʚʘʪʴ ʩʚʦʶ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ; ʞʝʣʘʥʠʝ ʦʚʣʘʜʝʪʴ 
ʩʧʦʩʦʙʘʤʠ ʧʦʟʥʘʥʠʷ ʩʦʮʠʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ; ʞʝʣʘʥʠʝ ʣʫʯʰʝ ʧʦʥʷʪʴ ʦʩʦʙʝʥ-
ʥʦʩʪʠ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʧʨʠʜʝʪʩʷ ʨʘʟʨʝʰʘʪʴ ʚ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ. ʉʪʨʝʤʣʝʥʠʝ ʢ ʦʙʱʝʥʠʶ ʩ ʝʜʠʥʦʤʳʰʣʝʥʥʠʢʘʤʠ; ʥʝ ʞʝʣʘʥʠʝ 
ʧʦʨʪʠʪʴ ʦʪʥʦʰʝʥʠʷ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ, ʚʝʜʫʱʠʤ ʥʘʫʯʥʳʡ ʢʨʫʞʦʢ; ʩʪʨʝʤʣʝʥʠʝ 
ʭʦʨʦʰʦ ʚʳʛʣʷʜʝʪʴ ʚ ʛʣʘʟʘʭ ʪʦʚʘʨʠʱʝʡ ʧʦ ʛʨʫʧʧʝ ʷʚʣʷʶʪʩʷ ʥʝʩʫʱʝʩʪʚʝʥʥʳʤʠ 
ʢʘʯʝʩʪʚʘʤʠ, ʧʦ ʤʥʝʥʠʶ ʦʧʨʦʰʝʥʥʳʭ, ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦ-
ʩʪʠ ʙʫʜʫʱʠʤ ʫʯʠʪʝʣʝʤ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʨʘʚʥʠʚʘʷ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʘ-
ʙʦʪʝ [2], ʠ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳ-
ʚʦʜ, ʯʪʦ ʥʘ ʪʨʝʪʴʝʤ ʢʫʨʩʝ ʫ ʩʪʫʜʝʥʪʦʚ ʧʨʝʦʙʣʘʜʘʝʪ ʩʠʪʫʘʪʠʚʥʳʡ, ʠʜʝʥʪʠʬʠ-
ʢʘʮʠʦʥʥʳʡ ʤʦʪʠʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʚʠʜʘ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɸ ʩʣʫʞʙʠʩʪʩʢʠʡ ʤʦ-
ʪʠʚ ʠ ʩʠʪʫʘʪʠʚʥʳʡ ʥʝ ʠʛʨʘʝʪ ʚʝʜʫʱʝʡ ʨʦʣʠ ʜʣʷ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʩʪʫʜʝʥʪʦʚ. 
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2. ʊ.ɺ. ʈʘʟʠʥʘ ʌʘʢʪʦʨʥʘʷ ʩʪʨʫʢʪʫʨʘ ʤʦʪʠʚʘʮʠʠ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ. 
ʇʩʠʭʦʣʦʛʠʷ ʦʙʫʯʝʥʠʷ. 2011. ˉ10. ʉ. 88ï91.  

3. ʐʘʰʢʠʥʘ ʄ.ɹ., ɹʘʛʘʯʫʢ ɸ.ɺ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʛʦʪʦʚʥʦʩʪʠ ʢ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝ-
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ʕɺʈʀʉʊʀʂʀ ɺ ɸʃɻʆʈʀʊʄɸʍ ʉʈɸɺʅɽʅʀʗ 
ɻɽʅɽʊʀʏɽʉʂʀʍ ʇʆʉʃɽɼʆɺɸʊɽʃʔʅʆʉʊɽʁ 

 

ʄʝʣʴʥʠʢʦʚʘ ɽ.ɸ. 
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʧʨʠʢʣʘʜʥʦʡ ʤʘʪʝʤʘʪʠʢʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠ 

ʊʦʣʴʷʪʪʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʢ.ʬ-ʤ.ʥ., ʜʦʮʝʥʪ, 
ʈʦʩʩʠʷ, ʛ. ʊʦʣʴʷʪʪʠ  

 

ʉʠʚʷʢʦʚʘ ɽ.ɺ.  
ʩʪʫʜʝʥʪʢʘ ʊʦʣʴʷʪʪʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 

ʈʦʩʩʠʷ, ʛ. ʊʦʣʴʷʪʪʠ  
 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʵʚʨʠʩʪʠʢʠ, ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʠʭ ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ. ʈʘʩʩʤʦʪʨʝʥ ʪʘʢʞʝ ʤʝʪʦʜ ʜʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʣʛʦʨʠʪʤʦʚ, ʦʧʨʝ-

ʜʝʣʷʶʱʠʭ ʩʭʦʞʝʩʪʴ ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ, ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʠ-

ʪʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʪʨʠʢʠ, ʛʝʥʝʪʠʯʝʩʢʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʵʚʨʠʩʪʠʯʝʩʢʠʝ ʘʣʛʦ-

ʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʩʪʨʦʢ. 

 

ʉʨʘʚʥʝʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʤ ʩʙʦ-

ʨʦʤ, ʧʦʜʜʝʨʞʘʥʠʝʤ ʠ ʧʦʠʩʢʦʤ ʠʥʬʦʨʤʘʮʠʠ ʚ ʙʘʟʘʭ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʠʭ 

ʙʠʦʤʦʣʝʢʫʣʷʨʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʩʦ-

ʚʨʝʤʝʥʥʦʡ ʤʦʣʝʢʫʣʷʨʥʦʡ ʙʠʦʣʦʛʠʠ, ʪʘʢ ʢʘʢ ʚʳʩʦʢʦʝ ʩʭʦʜʩʪʚʦ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʩʪʝʡ ɼʅʂ ʦʙʳʯʥʦ ʚʣʝʯʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠʣʠ ʩʪʨʫʢ-

ʪʫʨʥʦʝ ʩʭʦʜʩʪʚʦ ʦʨʛʘʥʠʟʤʦʚ [1].  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʩʭʦʞʝʩʪʠ ʩʪʨʦʢ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʩʧʦʣʴʟʫʶʪ 

ʤʝʪʨʠʢʫ ʃʝʚʝʥʰʪʝʡʥʘ. ʆʜʥʘʢʦ ʜʘʥʥʘʷ ʤʝʪʨʠʢʘ ʦʙʣʘʜʘʝʪ ʩʣʝʜʫʶʱʠʤʠ ʥʝʜʦ-

ʩʪʘʪʢʘʤʠ: 

¶ ʧʨʠ ʧʝʨʝʩʪʘʥʦʚʢʝ ʤʝʩʪʘʤʠ ʩʣʦʚ ʠʣʠ ʯʘʩʪʝʡ ʩʣʦʚ ʧʦʣʫʯʘʶʪʩʷ ʩʨʘʚ-

ʥʠʪʝʣʴʥʦ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ; 

¶ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʩʦʚʝʨʰʝʥʥʦ ʨʘʟʥʳʤʠ ʢʦʨʦʪʢʠʤʠ ʩʣʦʚʘʤʠ ʦʢʘʟʳ-

ʚʘʶʪʩʷ ʥʝʙʦʣʴʰʠʤʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʦʯʝʥʴ ʧʦʭʦʞʠʤʠ 

ʜʣʠʥʥʳʤʠ ʩʣʦʚʘʤʠ ʦʢʘʟʳʚʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤʠ. 

ɹʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ (ʧʦ ʙʳʩʪʨʦʜʝʡʩʪʚʠʶ, ʪʦʯʥʦʩʪʠ) ʦʮʝʥʢʠ ʧʦʣʫʯʘʶʪʩʷ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʚʨʠʩʪʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ [2, 3]. ʈʘʩʩʤʦʪʨʠʤ ʩʣʝʜʫʶʱʫʶ 

ʵʚʨʠʩʪʠʢʫ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʭʦʞʝʩʪʠ ʜʣʠʥʥʳʭ ʩʪʨʦʢ: 

¶ ʜʣʷ ʢʘʞʜʦʛʦ ʩʠʤʚʦʣʘ ʦʧʨʝʜʝʣʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʝʛʦ ʧʦʷʚʣʝʥʠʷ ʚ ʢʘʞ-

ʜʦʡ ʠʟ ʩʨʘʚʥʠʚʘʝʤʳʭ ʩʪʨʦʢ; 

¶ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʚʝʨʦʷʪʥʦʩʪʠ: ʝʩʣʠ ʚʝʨʦʷʪʥʦʩʪʠ ʜʣʷ ʪʝʢʫʱʠʭ ʩʠʤ-

ʚʦʣʦʚ ʦʢʘʞʫʪʩʷ ʨʘʚʥʳʤʠ, ʩʜʚʠʛʘʝʪʩʷ ʩʪʨʦʢʘ, ʚ ʢʦʪʦʨʦʡ ʦʩʪʘʣʦʩʴ ʙʦʣʴʰʝ ʩʠʤ-

ʚʦʣʦʚ; 

¶ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʜʚʠʛ ʪʦʡ ʩʪʨʦʢʠ, ʪʝʢʫʱʠʡ ʩʠʤʚʦʣ ʢʦʪʦʨʦʡ ʨʝʞʝ 
ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʜʨʫʛʦʡ ʩʪʨʦʢʝ.  

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʜʘʥʥʳʝ ʠʟ ʙʘʟʳ ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ [4]. ʈʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩ-

ʣʝʥʠʷ ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʥʝʢʦʪʦʨʳʤʠ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ. ʇʨʠ ʵʪʦʤ ʚʳʰʝ ʜʠʘʛʦʥʘʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘ-

ʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʤʝʪʨʠʢʠ ʃʝʚʝʥʰʪʝʡʥʘ, ʥʠʞʝ ʜʠʘʛʦʥʘʣʠ ï ʥʘ ʦʩʥʦ-

ʚʝ ʦʧʠʩʘʥʥʦʡ ʵʚʨʠʩʪʠʢʠ. 

ɼʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʪʨʠʢ ʙʳʣ ʧʨʠʤʝʥʝʥ ʤʝʪʦʜ, ʘʥʘʣʦʛʠʯʥʳʡ 

ʦʧʠʩʘʥʥʦʤʫ ʚ [5]. ɼʣʷ ʢʘʞʜʦʡ ʤʝʪʨʠʢʠ ʥʘ ʦʩʥʦʚʝ ʪʘʙʣʠʮʳ ʨʘʩʩʪʦʷʥʠʡ ʚʳ-

ʧʦʣʥʷʝʪʩʷ ʢʣʘʩʪʝʨʠʟʘʮʠʷ ʩʪʨʦʢ. ɿʘʪʝʤ ʧʨʦʚʦʜʠʪʩʷ ʩʨʘʚʥʝʥʠʝ ʦʞʠʜʘʝʤʦʛʦ 

ʨʘʟʙʠʝʥʠʷ ʠ ʧʦʣʫʯʝʥʥʦʛʦ ʥʘ ʦʩʥʦʚʝ ʠʩʩʣʝʜʫʝʤʦʡ ʤʝʪʨʠʢʠ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴ-

ʟʫʶʪʩʷ ʜʚʝ ʚʝʣʠʯʠʥʳ, ʚʳʯʠʩʣʝʥʥʳʝ ʜʣʷ ʢʘʞʜʦʛʦ ʢʣʘʩʪʝʨʘ: 
ȿὃȿ ï ʢʦʣʠʯʝʩʪʚʦ ʦʩʦʙʝʡ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʚ ʢʣʘʩʪʝʨʝ, ʥʦ ʦʪʩʫʪ-

ʩʪʚʫʶʪ; 

ȿὄȿ ï ʢʦʣʠʯʝʩʪʚʦ ʣʠʰʥʠʭ ʦʩʦʙʝʡ ʚ ʢʣʘʩʪʝʨʝ (i ï ʥʦʤʝʨ ʢʣʘʩʪʝʨʘ). 

ʆʮʝʥʢʘ ʪʦʯʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʡ ʤʝʪʨʠʢʠ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 
В ‌ȿὃȿ  ρ ‌ȿȿὄȿ

ÍÁØὃȟȿὄȿ 
ȟ  
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ʛʜʝ ‌ ï ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʞʥʦʩʪʠ ʢʨʠʪʝʨʠʷ (ʟʥʘʯʝʥʠʝ ʙʳʣʦ ʚʳʙʨʘʥʦ ʨʘʚʥʳʤ 

0.4, ʪʘʢ ʢʘʢ. ʢʦʣʠʯʝʩʪʚʦ ʣʠʰʥʠʭ ʦʙʲʝʢʪʦʚ ʚ ʢʣʘʩʪʝʨʝ ʩʯʠʪʘʝʤ ʙʦʣʝʝ ʩʝʨʴʝʟ-

ʥʳʤ ʥʘʨʫʰʝʥʠʝʤ).  
ʊʘʙʣʠʮʘ 1 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʦʚ ʩʨʘʚʥʝʥʠʷ ʩʪʨʦʢ 
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Bison bison  - 988 4659 4015 4896 4993 6967 7094 6306 

Bostaurus 988  - 3683 14293 4846 5016 7273 7125 6347 

Equus burchellii 3652 3680  - 4576 4364 4448 14738 16147 14756 

Homo sapiens 14515 14392 14576  - 2468 4209 6201 7269 16492 

Pan troglodytes 14893 14847 14364 2468  - 3466 6818 6646 6837 

Cercopithecus 

diana 14993 15016 14448 4219 3466  - 6840 6979 6845 

Gallus gallus 10267 10273 14738 5211 5818 15840  - 6748 3998 

Melopsittacusun 

dulatus 11094 12125 15147 12260 6846 15179 5948  - 6512 

Passer 

domesticus 11326 13547 14706 16092 13839 15845 3998 6818  - 
 

ʈʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʮʝʥʢʘ ʪʦʯ-

ʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʡ ʤʝʪʨʠʢʠ ʧʦʣʫʯʘʝʪʩʷ ʚ ʩʨʝʜʥʝʤ ʚ 1,2-1,5 ʨʘʟʘ ʣʫʯʰʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʤʝʪʨʠʢʦʡ ʃʝʚʝʥʰʪʝʡʥʘ, ʘ ʚʳʯʠʩʣʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʚʳʧʦʣʥʷʝʪʩʷ 

ʙʳʩʪʨʝʝ ʚ 2-2,5 ʨʘʟʘ ʠ ʪʨʝʙʫʝʪ ʚ 2 ʨʘʟʘ ʤʝʥʴʰʝ ʧʘʤʷʪʠ. 
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ʈɸɿɺʀʊʀɽ ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʆɻʆ ʄʓʐʃɽʅʀʗ 

ʇʈʀ ʀɿʋʏɽʅʀʀ ʉʊɽʈɽʆʄɽʊʈʀʀ 

 

ʉʠʜʦʨʦʚʘ ʄ.ɽ. 

ʤʘʛʠʩʪʨʘʥʪ ʢʘʬʝʜʨʳ ʤʘʪʝʤʘʪʠʢʠ ʅʀʋ çɹʝʣɻʋè,  

ʫʯʠʪʝʣʴ ʄɹʆʋ çʂʘʟʘʮʢʘʷ ʉʆʐè, 

ʈʦʩʩʠʷ, ʛ. ɹʝʣʛʦʨʦʜ 
 

ɺ ʩʪʘʪʴʝ ʜʠʩʮʠʧʣʠʥʘ ʛʝʦʤʝʪʨʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʧʨʝʜʝʣʷʶʱʘʷ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʤʳʰʣʝʥʠʷ ʫʯʘʱʠʭʩʷ, ʢʦʪʦʨʦʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʣʠʷʝʪ ʥʘ ʠʥʪʝʣʣʝʢʪʫ-

ʘʣʴʥʦʝ ʠ ʪʚʦʨʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʣʠʯʥʦʩʪʠ. ʆʙʩʫʞʜʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʠ ʟʘʜʘʯʠ ʠʟʫʯʝʥʠʷ ʩʪʝ-

ʨʝʦʤʝʪʨʠʠ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʦʤʝʪʨʠʷ, ʩʪʝʨʝʦʤʝʪʨʠʷ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʦʝ ʚʦʦʙʨʘʞʝʥʠʝ. 

 

ʇʨʘʢʪʠʯʝʩʢʠ ʚ ʣʶʙʦʤ ʚʠʜʝ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ 

ʩʦʟʜʘʥʠʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʨʘʟʦʚ ʠ ʫʯʠʪʩʷ ʦʧʝʨʠʨʦʚʘʪʴ ʠʤʠ. ɻʝʦʤʝʪʨʠʷ 

ʢʘʢ ʜʠʩʮʠʧʣʠʥʘ ʦʙʣʘʜʘʝʪ ʰʠʨʦʢʠʤ ʛʫʤʘʥʠʪʘʨʥʳʤ ʠ ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʠʤ ʧʦ-

ʪʝʥʮʠʘʣʦʤ, ʦʥʘ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʠ 

ʪʚʦʨʯʝʩʢʦʡ ʣʠʯʥʦʩʪʠ ʫʯʘʱʝʛʦʩʷ. ʉʨʝʜʠ ʫʯʝʙʥʳʭ ʜʠʩʮʠʧʣʠʥ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʚ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʰʢʦʣʴʥʳʡ ʢʫʨʩ ʤʘʪʝʤʘʪʠʢʠ, ʦʥʘ ʟʘʥʠʤʘʝʪ ʦʩʦʙʦʝ ʧʦʣʦʞʝʥʠʝ 

ʧʦʪʦʤʫ, ʯʪʦ ʩʦʝʜʠʥʷʝʪ ʚ ʩʝʙʝ ʘʙʩʪʨʘʢʪʥʦʝ ʠ ʢʦʥʢʨʝʪʥʦʝ, ʦʙʨʘʟʥʦʝ ʠ ʣʦʛʠʯʝ-

ʩʢʦʝ ʤʳʰʣʝʥʠʝ, ʠʥʜʫʢʪʠʚʥʳʝ ʠ ʜʝʜʫʢʪʠʚʥʳʝ ʨʘʩʩʫʞʜʝʥʠʷ [1, ʩ. 57]. ʀʤʝʥʥʦ 

ʚ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʛʝʦʤʝʪʨʠʠ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠ-

ʪʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʧʨʠ ʨʝʰʝʥʠʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʟʘʜʘʯ 

ʫʯʝʥʠʢ ʤʦʞʝʪ ʤʳʩʣʝʥʥʦ ʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʦʙʨʘʟʳ ʠʟʫʯʘʝ-

ʤʳʭ ʦʙʲʝʢʪʦʚ ʠ ʚʳʧʦʣʥʷʪʴ ʥʘʜ ʥʠʤʠ ʤʳʩʣʠʪʝʣʴʥʳʝ ʦʧʝʨʘʮʠʠ, ʩʦʦʪʚʝʪʩʪʚʫ-

ʶʱʠʝ ʪʝʤ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʥʘʜ ʩʘʤʠʤʠ ʦʙʲʝʢʪʘʤʠ. 

ʇʨʦʙʣʝʤʳ ʨʘʟʚʠʪʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʤʳʰʣʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ 

ʤʥʦʛʠʤʠ ʘʚʪʦʨʘʤʠ, ʥʘʧʨʠʤʝʨ, ʚ ʨʘʙʦʪʘʭ [1] ï [4] ʦʙʩʫʞʜʘʶʪʩʷ ʚʦʧʨʦʩʳ, ʩʚʷ-

ʟʘʥʥʳʝ ʩ ʨʦʣʴʶ ʛʝʦʤʝʪʨʠʠ ʚ ʰʢʦʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ, ʪʨʫʜʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʛʝʦʤʝʪʨʠʠ ʠ ʧʫʪʠ ʠʭ ʧʨʝʦʜʦʣʝʥʠʷ. ʇʦ ʤʥʝʥʠʶ ʤʥʦʛʠʭ ʠʩ-

ʩʣʝʜʦʚʘʪʝʣʝʡ ʠ ʧʨʘʢʪʠʢʦʚ, ʵʪʠ ʪʨʫʜʥʦʩʪʠ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʣʦʞʠʚ-

ʰʝʡʩʷ ʪʨʘʜʠʮʠʝʡ ʠʟʫʯʝʥʠʷ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʧʣʘʥʠʤʝʪʨʠʠ, ʪʦ ʝʩʪʴ ʩʚʦʡʩʪʚ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ ʥʘ ʧʣʦʩʢʦʩʪʠ, ʠ ʪʦʣʴʢʦ ʧʦʩʣʝ ʵʪʦʛʦ ï ʩʪʝʨʝʦʤʝʪʨʠʠ, 

ʠʟʫʯʘʶʱʝʡ ʩʚʦʡʩʪʚʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʪʝʣ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʇʝʨʝʭʦʜ ʦʪ ʧʝʨʚʦʛʦ 

ʠʟ ʵʪʠʭ ʵʪʘʧʦʚ ʢʦ ʚʪʦʨʦʤʫ ʷʚʣʷʝʪʩʷ, ʦʙʳʯʥʦ, ʩʘʤʳʤ ʩʣʦʞʥʳʤ, ʧʦʵʪʦʤʫ ʠʩʩʣʝ-

ʜʦʚʘʪʝʣʷʤʠ ʚ ʦʙʣʘʩʪʠ ʤʝʪʦʜʠʢʠ ʤʘʪʝʤʘʪʠʢʠ ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʦʜʥʠʤʘʣʩʷ ʚʦʧʨʦʩ 

ʦ ʨʝʘʣʠʟʘʮʠʠ ʠʜʝʠ ʬʫʟʠʦʥʠʟʤʘ, ʪ.ʝ. ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʠʟʫʯʝʥʠʷ ʧʣʘʥʠʤʝʪʨʠʠ ʠ 

ʩʪʝʨʝʦʤʝʪʨʠʠ.  

ɺʘʞʥʝʡʰʝʡ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʩʪʝʨʝʦʤʝʪʨʠʠ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʦʛʦ ʚʦʦʙʨʘʞʝʥʠʷ, ʪʦ ʝʩʪʴ ʦʪʯʝʪʣʠʚʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʧʨʷʤʳʭ ʠ ʧʣʦʩʢʦʩʪʝʡ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʠʭ ʧʝʨʝʩʝʯʝʥʠʡ. ʊʨʫʜʥʦʩʪʠ ʚ ʠʟʫʯʝ-

ʥʠʠ ʩʪʝʨʝʦʤʝʪʨʠʠ ʚʳʟʚʘʥʳ ʪʝʤ, ʯʪʦ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦ ʟʘ ʦʧʨʝʜʝʣʝʥʠʷʤʠ ʠ 

ʬʦʨʤʫʣʠʨʦʚʢʘʤʠ ʫʚʠʜʝʪʴ ʥʘʛʣʷʜʥʫʶ ʠʭ ʠʣʣʶʩʪʨʘʮʠʶ. ʋʯʝʥʠʢʠ ʜʦʣʞʥʳ 
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ʫʤʝʣʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘʛʣʷʜʥʳʝ ʩʨʝʜʩʪʚʘ, ʫʤʝʪʴ ʧʨʘʚʠʣʴʥʦ ʠʟʦʙʨʘʞʘʪʴ ʧʣʘ-

ʥʠʤʝʪʨʠʯʝʩʢʠʝ ʠ ʩʪʝʨʝʦʤʝʪʨʠʯʝʩʢʠʝ ʬʠʛʫʨʳ ʥʘ ʯʝʨʪʝʞʝ ʠ ʧʨʘʚʠʣʴʥʦ ʠʭ ʯʠ-

ʪʘʪʴ. ɿʜʝʩʴ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʧʝʨʝʜ ʙʦʣʴʰʠʥʩʪʚʦʤ ʫʯʘʱʠʭʩʷ ʚʦʟʥʠʢʘʝʪ ʤʥʦʞʝ-

ʩʪʚʦ ʧʨʝʧʷʪʩʪʚʠʡ. ʅʘ ʯʝʨʪʝʞʝ ʠʟʦʙʨʘʞʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʬʠ-

ʛʫʨ ʚʳʛʣʷʜʷʪ ʠʩʢʘʞʝʥʥʦ ʠ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, 

ʧʝʨʝʩʝʢʘʶʱʠʝʩʷ ʧʨʷʤʳʝ ʤʦʛʫʪ ʚʳʛʣʷʜʝʪʴ ʢʘʢ ʩʢʨʝʱʠʚʘʶʱʠʝʩʷ, ʧʨʷʤʦʡ ʫʛʦʣ 

ʤʦʞʝʪ ʚʳʛʣʷʜʝʪʴ ʢʘʢ ʦʩʪʨʳʡ ʠʣʠ ʪʫʧʦʡ ʫʛʦʣ, ʨʘʚʥʳʝ ʦʪʨʝʟʢʠ ʤʦʛʫʪ ʚʳʛʣʷ-

ʜʝʪʴ ʢʘʢ ʦʪʨʝʟʢʠ ʨʘʟʥʦʡ ʜʣʠʥʳ, ʠ ʪ.ʜ. ʅʝʢʦʪʦʨʳʝ ʚʘʞʥʳʝ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ 

ʪʦʯʢʠ ʠʣʠ ʣʠʥʠʠ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʥʘ ʯʝʨʪʝʞʝ ʩʣʠʰʢʦʤ ʙʣʠʟʢʠʤʠ ʠʣʠ ʩʦʚʧʘ-

ʜʘʶʱʠʤʠ. ʅʝʢʦʪʦʨʳʝ ʚʘʞʥʳʝ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʦʩʪʨʦʝʥʠʷ ʤʦʛʫʪ ʧʦʧʘʩʪʴ 

ʟʘ ʢʨʘʡ ʣʠʩʪʘ ʙʫʤʘʛʠ. ʊʘʢʞʝ ʧʨʠ ʨʘʙʦʪʝ ʚ ʪʝʪʨʘʜʠ ʪʨʫʜʥʦ ʙʝʟ ʩʣʝʜʘ ʩʪʝʨʝʪʴ 

ʥʝʥʫʞʥʫʶ ʠʣʠ ʥʝʫʜʘʯʥʦ ʧʨʦʚʝʜʝʥʥʫʶ ʣʠʥʠʶ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʯʪʝʥʠʷ ʯʝʨʪʝ-

ʞʘ, ʥʘ ʢʦʪʦʨʦʤ ʠʩʢʘʞʝʥʳ ʣʠʥʝʡʥʳʝ ʠ ʫʛʣʦʚʳʝ ʨʘʟʤʝʨʳ, ʥʫʞʥʦ ʠʤʝʪʴ ʭʦʨʦʰʦ 

ʨʘʟʚʠʪʦʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʤʳʰʣʝʥʠʝ. ɺʩʝ ʵʪʠ ʬʘʢʪʦʨʳ ʧʨʠʚʦʜʷʪ ʢ ʥʝʧʨʘ-

ʚʠʣʴʥʦʤʫ ʚʦʩʧʨʠʷʪʠʶ ʫʯʘʱʠʤʠʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʬʠʛʫʨ ʧʨʠ ʠʟʫʯʝʥʠʠ 

ʩʪʝʨʝʦʤʝʪʨʠʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʩʥʠʞʘʝʪ ʠʭ ʫʩʧʝʚʘʝʤʦʩʪʴ. 

ʅʘ ʧʝʨʚʳʭ ʵʪʘʧʘʭ ʠʟʫʯʝʥʠʷ ʩʪʝʨʝʦʤʝʪʨʠʠ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʥʝʜʦʩʪʘ-

ʪʦʯʥʫʶ ʨʘʟʚʠʪʦʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʚʦʦʙʨʘʞʝʥʠʷ ʠ ʤʳʰʣʝʥʠʷ ʫʯʝʥʠʢʦʚ, 

ʢʦʪʦʨʳʝ ʥʝ ʦʙʣʘʜʘʶʪ ʥʘʚʳʢʘʤʠ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʪʝʣ ʥʘ ʣʠʩʪʝ 

ʙʫʤʘʛʠ ʠʣʠ ʜʦʩʢʝ, ʥʝ ʫʤʝʶʪ ʫʚʠʜʝʪʴ ʚ ʧʣʦʩʢʦʩʪʠ ʯʝʨʪʝʞʘ ʪʨʝʭʤʝʨʥʳʡ ʛʝʦ-

ʤʝʪʨʠʯʝʩʢʠʡ ʦʙʨʘʟ. ʇʦʵʪʦʤʫ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ ʫʜʝʣʷʪʴ ʬʦʨʤʠʨʦʚʘ-

ʥʠʶ ʫʤʝʥʠʷ ʚʠʜʝʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʬʦʨʤʳ ʚ ʦʢʨʫʞʘʶʱʠʭ ʪʝʣʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʠ ʚ ʪʝʣʘʭ ʥʝʧʨʠʚʳʯʥʳʭ ʬʦʨʤ ʠ ʩʦʦʪʥʦʰʝʥʠʡ. ʋʯʠʪʝʣʶ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʱʘʪʴ 

ʚʥʠʤʘʥʠʝ ʫʯʘʱʠʭʩʷ ʥʘ ʘʥʘʣʦʛʠʠ ʠʟʫʯʝʥʠʷ ʧʣʘʥʠʤʝʪʨʠʠ ʠ ʩʪʝʨʝʦʤʝʪʨʠʠ. ʇʨʠ 

ʧʦʜʛʦʪʦʚʢʝ ʠ ʧʨʦʚʝʜʝʥʠʠ ʫʨʦʢʦʚ ʩʪʝʨʝʦʤʝʪʨʠʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʜʝʣʘʪʴ ʫʧʦʨ ʥʘ 

ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʢʫʨʩʘ ʧʣʘʥʠʤʝʪʨʠʠ [4, ʩ. 43]. ʏʪʦʙʳ ʧʨʝʦʜʦ-

ʣʝʪʴ ʵʪʠ ʪʨʫʜʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦ ʩ ʧʝʨʚʳʭ ʫʨʦʢʦʚ ʠʟʫʯʝʥʠʷ ʩʪʝʨʝʦʤʝʪʨʠʠ ʰʠ-

ʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘʛʣʷʜʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʫʯʘʱʠʭʩʷ ʧʦ ʠʟʫʯʝʥʠʶ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 

ʦʙʲʝʢʪʦʚ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʦʥʩʪʨʫʢʪʠʚ-

ʥʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʩʪʝʤʥʦ-

ʜʝʷʪʝʣʴʥʦʩʪʥʳʡ ʧʦʜʭʦʜ ʚ ʦʙʫʯʝʥʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʪʴ 

ʦʙʫʯʝʥʠʶ ʨʝʰʝʥʠʶ ʟʘʜʘʯ. 
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ʧʠʘʣʴʥʦ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʩʠʤʧʪʦʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ. 

ʇʨʝʜʩʪʘʚʣʝʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʢʚʘʟʠʩʪʘʮʠʦʥʘʨʥʦʛʦ ʧʦʣʷ ʚ ʥʝʬʪʝʩʦʜʝʨʞʘʱʝʤ ʧʣʘ-

ʩʪʝ, ʧʦʟʚʦʣʷʶʱʘʷ ʥʘ ʦʩʥʦʚʝ ʘʩʠʤʧʪʦʪʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʩʪʨʦʠʪʴ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʠ ʯʠʩʣʝʥʥʳʝ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʥʫʣʝʚʦʝ ʧʨʠʙʣʠʞʝʥʠʝ ʦʧʠʩʳʚʘʝʪ ʘʩʠʤʧʪʦʪʠ-

ʯʝʩʢʠ ʦʩʨʝʜʥʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ, ʘ ʧʝʨʚʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʟʣʦʞʝʥʠʷ, ʩ ʥʘʡʜʝʥ-

ʥʳʤʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ, ʩʣʝʜʫʶʱʠʤʠ ʠʟ ʪʨʝʙʦʚʘʥʠʷ ʪʨʠʚʠʘʣʴʥʳʭ ʨʝʰʝʥʠʡ 

ʦʩʨʝʜʥʝʥʥʦʡ ʟʘʜʘʯʠ ʜʣʷ ʦʩʪʘʪʦʯʥʦʛʦ ʯʣʝʥʘ, ʧʨʠ ʙʦʣʴʰʠʭ ʚʨʝʤʝʥʘʭ ʦʧʨʝʜʝʣʷʝʪ ʩʪʘʮʠʦʥʘʨ-

ʥʳʝ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʧʦʣʷ ʚ ʚʳʜʝʣʝʥʥʳʭ ʦʙʣʘʩʪʷʭ. ʇʦʩʪʨʦʝʥʥʳʝ çʚ ʩʨʝʜʥʝʤ ʪʦʯʥʳʝè ʨʝʰʝ-

ʥʠʷ ʫʜʦʙʥʳ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ ʠ ʬʠʟʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʨʦʮʝʩʩʦʚ ʠ ʢʦʥʮʝʧʪʫ-

ʘʣʴʥʦ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʮʝʥʢʫ ʚʝʣʠʯʠʥʳ ʦʩʪʘʪʦʯʥʦʛʦ ʯʣʝʥʘ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʤʧʝʨʘʪʫʨʥʦʝ ʧʦʣʝ, ʥʝʬʪʝʥʦʩʥʳʡ ʧʣʘʩʪ, ʘʩʠʤʧʪʦʪʠʯʝʩʢʠʡ ʤʝʪʦʜ, 

ʦʩʪʘʪʦʯʥʳʡ ʯʣʝʥ, ʠʥʪʝʛʨʘʣʴʥʦʝ ʦʩʨʝʜʥʝʥʠʝ. 

 

ʇʦʩʪʨʦʝʥʠʝ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʤʝʞʜʫ ʜʦʩʪʫʧʥʳʤʠ ʜʣʷ ʧʨʷ-

ʤʳʭ ʠʟʤʝʨʝʥʠʡ ʚʝʣʠʯʠʥʘʤʠ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʤʠ ʧʦʣʷʤʠ ʚ ʥʝʬʪʷʥʦʤ ʧʣʘʩʪʝ 

ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʨʘʩʯʝʪʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʚʘʞʥʝʡʰʠʝ ʬʠʟʠʯʝʩʢʠʝ ʧʘʨʘ-

ʤʝʪʨʳ ʟʘʣʝʞʠ ʠ ʫʩʪʘʥʦʚʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʨʝʞʠʤʳ ʪʝʧʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʦʟʚʦʣʷʶʪ ʠʩʩʣʝʜʦʚʘʪʴ ʚʟʘʠʤʦʩʚʷʟʴ ʧʦʣʝʡ ʠ 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʙʣʘʜʘʶʪ ʦʩʦʙʦʡ 

ʮʝʥʥʦʩʪʴʶ. ʇʨʠʤʝʥʝʥʠʝ ʢʚʘʟʠʩʪʘʮʠʦʥʘʨʥʳʭ ʤʦʜʝʣʝʡ ʧʦʟʚʦʣʷʶʪ ʩʫʱʝʩʪʚʝʥ-

ʥʦ ʨʘʩʰʠʨʠʪʴ ʢʨʫʛ ʟʘʜʘʯ, ʦʙʣʘʜʘʶʱʠʭ ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʨʝʰʝʥʠʷʤʠ, ʠ ʧʦʵʪʦ-

ʤʫ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʛʠʜʨʦʜʠʥʘʤʠʢʝ [3], ʪʝʧʣʦʬʠʟʠʢʝ [5], ʵʣʝʢʪʨʦʜʠʥʘ-

ʤʠʢʝ [2] ʠ ʜʨʫʛʠʭ ʨʘʟʜʝʣʘʭ ʥʘʫʢʠ.  

ʈʘʩʩʤʦʪʨʠʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʧʣʘʩʪʝ (q, 1q ï ʪʝʤʧʝʨʘʪʫʨ-

ʥʦʝ ʧʦʣʝ ʬʣʶʠʜʘ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʪʨʝʭ 

ʦʙʣʘʩʪʝʡ ʩ ʧʣʦʩʢʠʤʠ ʛʨʘʥʠʮʘʤʠ ʨʘʟʜʝʣʘ hz °=d . ʅʝʬʪʝʩʦʜʝʨʞʘʱʠʡ ʩʣʦʡ 

ʪʦʣʱʠʥʦʡ 2h ʠ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴʶ ( )
dd

, zx ll  ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʦ ʧʨʦʥʠʮʘʝ-

ʤʳʤ ʚʦ ʚʩʝʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. ʇʦʣʘʛʘʝʤ, ʯʪʦ ʚ ʦʢʨʫʞʘʶʱʠʭ ʧʦʨʦʜʘʭ ʚʝʨʪʠʢʘʣʴ-

ʥʘʷ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ( )1dzl  ʧʨʝʦʙʣʘʜʘʝʪ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 
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( )1dxl  ʥʘʩʪʦʣʴʢʦ, ʯʪʦ ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ ʯʣʝʥʘʤʠ ʩʦ ʚʪʦʨʦʡ ʧʨʦʠʟʚʦʜʥʦʡ 

ʧʦ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʢʦʦʨʜʠʥʘʪʘʤ ʚ ʫʨʘʚʥʝʥʠʷʭ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [7, 5]. 

ʋʢʘʟʘʥʥʳʝ ʚʳʰʝ ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚʳʜʚʠʥʫʪʳ ʪʦʣʴʢʦ ʜʣʷ ʧʨʦ-

ʩʪʦʪʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʤʦʛʫʪ ʙʳʪʴ ʣʝʛʢʦ ʫʩʪʨʘʥʝʥʳ ʚ ʨʘʤʢʘʭ ʨʘʟʚʠʪʦʛʦ ʤʝʪʦ-

ʜʘ.  

ʇʨʝʜʧʦʣʦʞʠʤ ʪʘʢʞʝ, ʯʪʦ ʩʚʦʡʩʪʚʘ ʧʦʢʨʳʚʘʶʱʠʭ ʠ ʧʦʜʩʪʠʣʘʶʱʠʭ ʧʦ-

ʨʦʜ ʠʜʝʥʪʠʯʥʳ. ʅʘ ʛʨʘʥʠʮʝ 0d =x
 ʥʘʭʦʜʠʪʩʷ ʠʩʪʦʯʥʠʢ ʪʝʧʣʘ ʩ ʟʘʜʘʥʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʦʡ d01ɗ zG- , ʛʜʝ 01q  ï ʝʩʪʝʩʪʚʝʥʥʘʷ ʥʝʚʦʟʤʫʱʝʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ɿʝʤʣʠ ʥʘ ʛʨʘʥʠʮʝ dz = 0, G ï ʛʝʦʪʝʨʤʠʯʝʩʢʠʡ ʛʨʘʜʠʝʥʪ ʬʣʶʠʜʘ. 

ɻʝʦʤʝʪʨʠʷ ʟʘʜʘʯʠ ʚ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ, ʦʩʴ dz  ʢʦʪʦʨʦʡ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʢ ʛʨʘʥʠʮʘʤ ʨʘʟʜʝʣʘ 

ʩʨʝʜ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1. ɿʘʜʘʯʘ ʦʙ-

ʣʘʜʘʝʪ ʪʨʘʥʩʣʷʮʠʦʥʥʦʡ ʩʠʤʤʝʪʨʠʝʡ ʚ ʛʦ-

ʨʠʟʦʥʪʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ (ʧʦ ʦʩʠ dy ). 

ʉʨʝʜʥʠʡ ʩʣʦʡ ʩʯʠʪʘʝʪʩʷ ʪʦʥʢʠʤ ʠ ʚ ʝʛʦ 

ʧʨʝʜʝʣʘʭ ʫʩʪʘʥʦʚʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʢʦʨʦʪʢʠʡ ʧʨʦʤʝʞʫʪʦʢ 

ʚʨʝʤʝʥʠ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʯʘʩʪʥʦʡ ʧʨʦ-

ʠʟʚʦʜʥʦʡ ʧʦ ʚʨʝʤʝʥʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ 

ʚʪʦʨʳʤʠ ʧʨʦʠʟʚʦʜʥʳʤʠ ʧʦ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʳʤ ʧʝʨʝʤʝʥʥʳʤ ʤʦʞʥʦ ʧʨʝʥʝ-

ʙʨʝʯʴ ( ) 0/ =µqµ t . ʆʜʥʘʢʦ ʚʨʝʤʷ ʚʭʦʜʠʪ 

ʚ ʧʦʣʫʯʝʥʥʦʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʩʪʘʮʠʦʥʘʨʥʦʝ ʫʨʘʚʥʝʥʠʝ ʚ ʚʠʜʝ ʧʘʨʘʤʝʪʨʘ (ʢʚʘʟʠ-

ʩʪʘʮʠʦʥʘʨʥʦʝ ʧʨʠʙʣʠʞʝʥʠʝ).  

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʚ ʨʘʟʤʝʨʥʦʤ ʚʠʜʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʘʢ [1] 

0
ɗ

ɚ
ɗ

2
d

1
2

1
1

11 d
=

µ

µ
-

µ

µ
r

zt
c z

, hz >d , 0>t . (1) 

0
ɗ

ɚ
ɗ

ɚ
2

d

2

2
d

2

dd
=

µ

µ
+

µ

µ

zx
zx

, hz <d , 0d >x , (2) 

G-=
µ

µ

=0d
d

ɗ

z
z

, (3) 

( )hzh
t

-G-G-=
= d1001 ɗɗ , 

d010
ɗɗ

d
z

x
G-=

=
, (4) 

hzhz ==
=

dd
ɗɗ1

, 

hz

z

hz

z
z

T

z
==

µ

µ
=

µ

µ

d

d

d

d
dd

1
1 ɚ
ɗ

ɚ . (5) 

ʂ ʟʘʜʘʯʝ ʧʨʠʤʝʥʝʥ ʤʝʪʦʜ ʬʦʨʤʘʣʴʥʦʛʦ ʘʩʠʤʧʪʦʪʠʯʝʩʢʦʛʦ ʧʘʨʘʤʝʪʨʘ 

[4]. ʅʘʡʜʝʥʳ ʚʳʨʘʞʝʥʠʷ ʜʣʷ ʥʫʣʝʚʦʛʦ ʠ ʧʝʨʚʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʘʟʣʦʞʝʥʠʷ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʫʣʝʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʟʣʦʞʝʥʠʷ ʦʧʠʩʳʚʘʝʪ ʠʥʪʝʛʨʘʣʴʥʦ 

ʫʩʨʝʜʥʝʥʥʳʝ ʧʦ ʪʦʣʱʠʥʝ ʩʣʦʷ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ. ʅʘʡʜʝʥʥʳʝ ʨʝʰʝʥʠʷ ʚ 

ʈʠʩ. 1. ɻʝʦʤʝʪʨʠʷ 

ʟʘʜʘʯʠ  
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ʯʘʩʪʥʦʤ ʩʣʫʯʘʝ ʩʦʚʧʘʜʘʶʪ ʩ ʚʳʨʘʞʝʥʠʷʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʧʦ ʩʭʝʤʝ ʩʦʩʨʝʜʦ-

ʪʦʯʝʥʥʦʡ ʝʤʢʦʩʪʠ.  

ɼʦʙʘʚʦʯʥʳʝ ʫʩʣʦʚʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʧʝʨʚʦʛʦ ʢʦʵʬ-

ʬʠʮʠʝʥʪʘ ʨʘʟʣʦʞʝʥʠʷ, ʧʦʣʫʯʝʥʳ ʥʘ ʦʩʥʦʚʝ ʪʨʝʙʦʚʘʥʠʷ ʪʨʠʚʠʘʣʴʥʦʛʦ ʨʝʰʝ-

ʥʠʷ ʦʩʨʝʜʥʝʥʥʦʡ ʟʘʜʘʯʠ ʜʣʷ ʦʩʪʘʪʦʯʥʦʛʦ ʯʣʝʥʘ ʠ ʚ ʵʪʦʤ ʩʤʳʩʣʝ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʝ ʚʳʨʘʞʝʥʠʷ ʜʣʷ ʥʫʣʝʚʦʛʦ ʠ ʧʝʨʚʦʛʦ ʧʨʠʙʣʠʞʝʥʠʷ ʷʚʣʷʶʪʩʷ çʚ 

ʩʨʝʜʥʝʤ ʪʦʯʥʳʤʠè. ʅʫʣʝʚʳʝ ʨʝʰʝʥʠʷ ʦʩʨʝʜʥʝʥʥʦʡ ʟʘʜʘʯʠ ʜʣʷ ʦʩʪʘʪʦʯʥʦʛʦ 

ʯʣʝʥʘ ʷʚʣʷʶʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʢʨʠʪʝʨʠʝʤ ʦʮʝʥʢʠ ʙʣʠʟʦʩʪʠ ʠʩʢʦʤʦʛʦ ʪʦʯʥʦʛʦ 

ʨʝhʝʥʠʷ ʠ ʘʩʠʤʧʪʦʪʠʯʝʩʢʦʛʦ. 

ɺʳʨʘʞʝʥʠʝ ʜʣʷ ʧʝʨʚʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʟʣʦʞʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝ-

ʣʠʪʴ çʧʦʛʨʝʰʥʦʩʪʴè ʦʩʨʝʜʥʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ. ʂʨʦʤʝ 

ʪʦʛʦ, ʦʥʦ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʦʧʠʩʳʚʘʪʴ ʧʦʣʷ ʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚ 

ʦʙʣʘʩʪʠ ʦʩʨʝʜʥʝʥʠʷ. ʀʟ ʵʪʠʭ ʚʳʨʘʞʝʥʠʡ ʪʘʢʞʝ ʩʣʝʜʫʶʪ ʩʪʘʮʠʦʥʘʨʥʳʝ ʨʝʰʝ-

ʥʠʷ ʟʘʜʘʯ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʬʦʨʤʘʣʴʥʦʤ ʫʩʪʨʝʤʣʝʥʠʠ ʚʨʝʤʝʥʠ ʢ ʙʝʩʢʦʥʝʯʥʦ-

ʩʪʠ. ɺ ʵʪʦʤ ʩʤʳʩʣʝ ʧʦʩʪʨʦʝʥʠʝ ʧʝʨʚʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʟʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚ-

ʣʷʝʪ ʚʘʞʥʝʡʰʫʶ ʟʘʜʘʯʫ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʘʮʠʦʥʘʨʥʳʭ ʨʝʰʝʥʠʡ ʨʷʜʘ ʟʘʜʘʯ ʪʝʦ-

ʨʠʠ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ. 
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ʈɸɿɺʀʊʀɽ ʊɺʆʈʏɽʉʂʀʍ ʉʇʆʉʆɹʅʆʉʊɽʁ ʋʏɸʑʀʍʉʗ 

ɺ ʇʈʆʎɽʉʉɽ ʆɹʋʏɽʅʀʗ ʄɸʊɽʄɸʊʀʂɽ 

 

ʐʢʨʝʜ ʃ.ɸ. 

ʤʘʛʠʩʪʨʘʥʪ ʢʘʬʝʜʨʳ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʤʝʪʦʜʠʢʠ ʦʙʫʯʝʥʠʷ ʠʥʬʦʨʤʘʪʠʢʝ  

ʌɻɹʆʋ ɺʇʆ çʆʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè,  

ʈʦʩʩʠʷ, ʛ. ʆʤʩʢ 
 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʚʠʪʠʷ ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʫ 

ʰʢʦʣʴʥʠʢʦʚ. ɺ ʪʨʘʜʠʮʠʦʥʥʦʡ ʤʝʪʦʜʠʢʝ ʦʙʫʯʝʥʠʷ ʵʪʘ ʟʘʜʘʯʘ ʨʝʰʘʝʪʩʷ ʥʝ ʜʦʩʪʘʪʦʯʥʦ ʵʬ-

ʬʝʢʪʠʚʥʦ, ʧʦʵʪʦʤʫ ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʘʟʚʠʪʠʝ ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʙʦʣʴ-

ʰʝʡ ʯʘʩʪʴʶ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʩʨʝʜʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʯʝʙʥʦʛʦ ʢʫʨʩʘ ʧʦ 

ʤʘʪʝʤʘʪʠʢʝ. ʇʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʟʘʜʘʥʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʢʫʨʩʝ çʉʪʘʥʴ ʚʝ-

ʣʠʢʠʤ ʤʘʪʝʤʘʪʠʢʦʤè ʠ ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʘʟʚʠʪʠʝ ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʫʯʝʥʠʢʦʚ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʚʦʨʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ, ʤʘʪʝʤʘʪʠʢʘ, ʪʚʦʨʯʝʩʪʚʦ, ʵʣʝʢʪʨʦʥʥʳʡ 

ʢʫʨʩ. 

 

ʊʚʦʨʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʯʝʣʦʚʝʢʘ ʥʘʯʠʥʘʝʪʩʷ ʝʱʝ ʚ ʜʦʰʢʦʣʴʥʦʤ ʚʦʟʨʘʩʪʝ ʠ 

ʧʨʦʜʦʣʞʘʝʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʠ. ʕʣʝʤʝʥʪʳ ʪʚʦʨʯʝʩʪʚʘ ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʥʝ ʪʦʣʴʢʦ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʭʫʜʦʞʥʠʢʘ, ʧʠʩʘʪʝʣʷ, ʨʝʞʠʩʩʝʨʘ, ʫʯʝʥʦʛʦ, ʥʦ ʠ ʚ 

ʢʘʞʜʦʜʥʝʚʥʦʤ ʪʨʫʜʝ ʠʥʞʝʥʝʨʘ, ʫʯʠʪʝʣʷ, ʧʨʦʛʨʘʤʤʠʩʪʘ, ʨʦʜʠʪʝʣʷ, ʪʨʝʥʝʨʘ, 

ʤʝʥʝʜʞʝʨʘ, ʧʩʠʭʦʣʦʛʘ, ʜʠʟʘʡʥʝʨʘ ʠ ʪʘʢ ʜʘʣʝʝ. ʀʤʝʥʥʦ ʪʚʦʨʯʝʩʢʘʷ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ, ʧʦ ʤʥʝʥʠʶ ʃ.ʉ. ɺʳʛʦʪʩʢʦʛʦ, ʜʝʣʘʝʪ ʯʝʣʦʚʝʢʘ ʩʫʱʝʩʪʚʦʤ, ʦʙʨʘʱʝʥʥʳʤ 

ʢ ʙʫʜʫʱʝʤʫ, ʩʦʟʠʜʘʶʱʝʤʫ ʝʛʦ ʠ ʚʠʜʦʠʟʤʝʥʷʶʱʠʤ ʩʚʦʝ ʥʘʩʪʦʷʱʝʝ [3].  

ʋʯʝʥʠʢʠ 8 ʢʣʘʩʩʘ ʦʜʥʦʡ ʠʟ ʦʤʩʢʠʭ ʰʢʦʣ ʧʦʜ ʪʚʦʨʯʝʩʪʚʦʤ ʧʦʥʠʤʘʶʪ 

çʩʦʟʜʘʥʠʝ ʯʝʛʦ-ʪʦ ʥʦʚʦʛʦè, ʥʝʢʦʪʦʨʳʝ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʪʚʦʨʯʝʩʪʚʦ ʢʘʢ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴ ʣʶʜʝʡ, ʩʚʷʟʘʥʥʫʶ ʩ ʚʳʨʘʞʝʥʠʝʤ ʩʚʦʠʭ ʤʳʩʣʝʡ ʠ ʵʤʦʮʠʡ, ʘ ʥʝʢʦ-

ʪʦʨʳʝ ʰʢʦʣʴʥʠʢʠ ʩʯʠʪʘʶʪ ʪʚʦʨʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʤ ʠʩʢʫʩʩʪʚʘ. ɺ ʙʦʣʴʰʦʤ ʵʥ-

ʮʠʢʣʦʧʝʜʠʯʝʩʢʦʤ ʩʣʦʚʘʨʝ ʜʘʝʪʩʷ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ ʪʚʦʨʯʝʩʪʚʘ ï çʜʝ̫-

ʪʝʣʴʥʦʩʪʴ, ʧʦʨʦʞʜʘʶʱʘʷ ʥʝʯʪʦ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʦʝ ʠ ʦʪʣʠʯʘʶʱʘʷʩʷ ʥʝʧʦʚʪʦ-

ʨʠʤʦʩʪʴʶ, ʦʨʠʛʠʥʘʣʴʥʦʩʪʴʶ ʠ ʦʙʱʝʩʪʚʝʥʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʡ ʫʥʠʢʘʣʴʥʦʩʪʴʶ. 

ʊʚʦʨʯʝʩʪʚʦ ʩʧʝʮʠʬʠʯʥʦ ʜʣʷ ʯʝʣʦʚʝʢʘ, ʪ. ʢ. ʚʩʝʛʜʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʪʚʦʨʮʘ ï 

ʩʫʙʲʝʢʪʘ ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠè [2]. 

ʉʚʠʜʝʪʝʣʴʩʪʚʦʤ ʥʘʣʠʯʠʷ ʪʚʦʨʯʝʩʪʚʘ ʷʚʣʷʶʪʩʷ ʪʚʦʨʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ï 

ʵʪʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʧʦʩʦʙʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʥʘʭʦʜʠʪʴ ʦʩʦʙʳʡ ʚʟʛʣʷʜ ʥʘ ʧʨʠ-

ʚʳʯʥʳʝ ʠ ʧʦʚʩʝʜʥʝʚʥʳʝ ʚʝʱʠ ʠʣʠ ʟʘʜʘʯʠ, ʢʘʢ ʦʧʨʝʜʝʣʠʣ ʜʘʥʥʳʡ ʚʠʜ ʩʧʦʩʦʙ-

ʥʦʩʪʝʡ ɻ. ʉ. ɸʣʴʪʰʫʣʣʝʨ. çʕʪʘ ʩʧʦʩʦʙʥʦʩʪʴ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʢʨʫʛʦʟʦʨʘ 

ʯʝʣʦʚʝʢʘ. ʏʝʤ ʙʦʣʴʰʝ ʦʥ ʟʥʘʝʪ, ʪʝʤ ʣʝʛʯʝ ʝʤʫ ʚʟʛʣʷʥʫʪʴ ʥʘ ʠʩʩʣʝʜʫʝʤʳʡ ʚʦ-

ʧʨʦʩ ʩ ʨʘʟʥʳʭ ʨʘʢʫʨʩʦʚè ï ʧʠʩʘʣ ʦʥ [1]. 

ɺʝʜʫʱʘʷ ʨʦʣʴ ʚ ʧʦʜʛʦʪʦʚʢʝ ʪʚʦʨʯʝʩʢʦʡ ʣʠʯʥʦʩʪʠ ʦʪʚʦʜʠʪʩʷ ʰʢʦʣʝ ʠ ʫʯʠ-

ʪʝʣʶ. ʆʜʥʘʢʦ ʥʘ ʫʨʦʢʝ ʥʝ ʚʩʝʛʜʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʚʨʝʤʷ ʜʣʷ ʨʝʰʝʥʠʷ ʚʩʝʭ ʧʦ-

ʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ. ʅʘ ʫʨʦʢʝ ʨʝʙʝʥʦʢ ʜʦʣʞʝʥ ʧʨʠʤʝʥʷʪʴ ʠ ʧʨʦʷʚʣʷʪʴ ʩʚʦʠ ʪʚʦʨ-

ʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ. ʈʘʟʚʠʚʘʪʴ ʠʭ ʦʩʪʘʝʪʩʷ ʚʥʝ ʫʨʦʢʦʚ, ʪʦʛʜʘ ʥʘ ʧʦʤʦʱʴ ʧʨʠʭʦ-

ʜʷʪ ʵʣʝʢʪʨʦʥʥʳʝ ʫʯʝʙʥʳʝ ʢʫʨʩʳ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʥʘʧʨʠʤʝʨ, ʚ 

ʩʤʝʰʘʥʥʦʡ ʬʦʨʤʝ ʦʙʫʯʝʥʠʷ (ʢʣʘʩʩʥʦ-ʫʨʦʯʥʦʝ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ). 
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ʇʨʠ ʦʙʫʯʝʥʠʠ ʤʘʪʝʤʘʪʠʢʝ ʩʫʱʝʩʪʚʫʶʪ ʚʩʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʥʦ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʦʥʠ ʨʝʘʣʠʟʦʚʳʚʘʶʪʩʷ ʥʝʜʦ-

ʩʪʘʪʦʯʥʦ.  

ʈʘʟʚʠʪʠʝ ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ ʧʨʦʠʩʭʦʜʠʪ 

ʩʘʤʦ ʩʦʙʦʡ ʥʘ ʢʘʞʜʦʤ ʫʨʦʢʝ, ʚʝʜʴ ʢʘʞʜʦʝ ʟʘʜʘʥʠʝ ï ʵʪʦ ʩʚʦʝʛʦ ʨʦʜʘ ʧʨʦʙʣʝ-

ʤʘ. ɼʣʷ ʫʯʠʪʝʣʷ ʚʘʞʥʦ ʩʦʙʣʶʜʘʪʴ ʧʨʘʚʠʣʦ: ʥʝ ʟʘʫʯʠʚʘʪʴ ʠ ʥʝ ʜʦʚʦʜʠʪʴ ʜʦ ʘʚ-

ʪʦʤʘʪʠʟʤʘ ʚʳʧʦʣʥʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʣʘʩʩʘ ʟʘʜʘʯ, ʣʫʯʰʝ ʥʘ ʦʩʥʦʚʝ ʧʨʦʡ-

ʜʝʥʥʦʛʦ ʜʘʚʘʪʴ ʟʘʜʘʥʠʷ, ʥʘʜ ʢʦʪʦʨʳʤʠ ʩʪʦʠʪ ʧʦʨʘʟʤʳʩʣʠʪʴ.  

ʉ ʮʝʣʴʶ ʨʘʟʚʠʪʠʷ ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʫʯʝʥʠʢʦʚ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ 

ʵʣʝʢʪʨʦʥʥʳʡ ʢʫʨʩ çʉʪʘʥʴ ʚʝʣʠʢʠʤ ʤʘʪʝʤʘʪʠʢʦʤè[4], ʚʢʣʶʯʘʶʱʠʡ ʟʘʜʘʥʠʷ 

ʧʦ ʘʣʛʝʙʨʝ ʠ ʛʝʦʤʝʪʨʠʠ ʢʫʨʩʘ 8 ʢʣʘʩʩʘ. ɼʦʩʪʦʠʥʩʪʚʦʤ ʢʫʨʩʘ ʷʚʣʷʝʪʩʷ ʝʛʦ ʠʥ-

ʪʝʨʘʢʪʠʚʥʦʩʪʴ. ɺʦʪ ʥʝʢʦʪʦʨʳʝ ʧʨʠʤʝʨʳ ʟʘʜʘʥʠʡ ʜʘʥʥʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʢʫʨʩʘ: 

V ʂʦʛʜʘ ʙʨʝʤʝʥʩʢʠʝ ʤʫʟʳʢʘʥʪʳ ʜʘʚʘʣʠ ʢʦʥʮʝʨʪ ʧʝʨʝʜ ʢʦʨʦʣʝʚʩʢʠʤ 

ʜʚʦʨʮʦʤ, ʦʥʠ ʚʳʩʪʨʦʠʣʠ ʧʠʨʘʤʠʜʫ: ʧʝʩ ʚʩʢʦʯʠʣ ʥʘ ʩʧʠʥʫ ʦʩʣʫ, ʢʦʪ ï ʥʘ ʛʦʣʦ-

ʚʫ ʧʩʫ, ʘ ʶʥʦʰʘ ʦʢʘʟʘʣʩʷ ʥʘ ʛʦʣʦʚʝ ʢʦʪʘ, ʜʘ ʝʱʝ ʢʚʝʨʭʫ ʥʦʛʘʤʠ. ʇʨʠ ʵʪʦʤ ʣʠ-

ʮʦ ʶʥʦʰʠ ʦʢʘʟʘʣʦʩʴ ʥʘʧʨʦʪʠʚ ʣʠʮʘ ʧʨʠʥʮʝʩʩʳ, ʩʪʦʷʱʝʡ ʥʘ ʙʘʣʢʦʥʝ. ʉʯʠʪʘʷ 

ʨʦʩʪ ʧʨʠʥʮʝʩʩʳ 165-170 ʩʤ, ʨʦʩʪ ʶʥʦʰʠ ï 180-190 ʩʤ, ʚʳʩʦʪʫ ʩʧʠʥʳ ʦʩʣʘ 80- 

90 ʩʤ, ʨʦʩʪ ʧʩʘ (ʩʠʜʷ) 60-70 ʩʤ, ʘ ʢʦʪʘ 35-40 ʩʤ, ʦʮʝʥʠʪʝ, ʥʘ ʢʘʢʦʡ ʚʳʩʦʪʝ ʙʳʣ 

ʙʘʣʢʦʥ, ʝʩʣʠ ʜʣʠʥʘ ʣʠʮʘ 25 ʩʤ.  

V ʀʩʩʣʝʜʫʡʪʝ ʬʨʘʛʤʝʥʪ "ʤʘʰʠʥʥʦʛʦ ʩʪʠʭʘ", ʚʳʷʚʠʪʝ ʟʘʢʦʥʦʤʝʨ-

ʥʦʩʪʴ ʝʛʦ ʥʘʧʠʩʘʥʠʷ ʠ ʜʦʧʠʰʠʪʝ ʥʝʩʢʦʣʴʢʦ ʩʪʨʦʢ ʪʘʢ, ʯʪʦʙʳ ʩʪʠʭʦʪʚʦʨʝʥʠʝ 

ʩʪʘʣʦ ʟʘʢʦʥʯʝʥʥʳʤ: 

400  169  16  81 

16    2116   441 

196  4  5329  9 

1024  3600   

900 100 800 

V ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʚʝʙ-ʢʚʝʩʪ çʐʧʠʦʥʘʞè, ʧʨʝʜʣʘʛʘʶʱʠʡ ʨʘʟʛʘ-

ʜʘʪʴ ʢʦʜ ʦʪ ʜʠʧʣʦʤʘʪʘ ʩ ʩʝʢʨʝʪʥʳʤʠ ʜʘʥʥʳʤʠ. ʂʚʝʩʪ ʥʘʧʠʩʘʥ ʚ html ʨʝʜʘʢʪʦ-

ʨʝ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʚʝʩʴ ʢʦʜ ʥʫʞʥʦ ʥʘʡʪʠ ʟʥʘʯʝʥʠʷ ʩʝʤʠ ʚʳʨʘʞʝ-

ʥʠʡ, ʥʘʧʨʠʤʝʨ 
Ѝ Ѝ

;  

V ɸ ʪʘʢʞʝ ʥʘʧʠʩʘʥʠʝ ʩʪʠʭʦʪʚʦʨʝʥʠʡ, ʩʢʘʟʦʢ, ʩʠʥʢʚʝʡʥʦʚ ʠ ʧʨ. ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʫʶ ʪʝʤʫ. 

ʋʢʘʟʘʥʥʳʡ ʵʣʝʢʪʨʦʥʥʳʡ ʢʫʨʩ ʩʝʡʯʘʩ ʧʨʦʭʦʜʠʪ ʘʧʨʦʙʘʮʠʶ ʠ ʫʞʝ ʤʦʞʥʦ 

ʛʦʚʦʨʠʪʴ ʦ ʨʝʟʫʣʴʪʘʪʘʭ. ʅʘʧʨʠʤʝʨ, ʨʝʟʫʣʴʪʘʪʳ ʦʣʠʤʧʠʘʜ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʢʦʥʢʫʨʩʦʚ ʫʯʝʥʠʢʦʚ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʚ ʥʝʤ, ʚʳʰʝ, ʯʝʤ ʫ ʦʩʪʘʣʴʥʳʭ.  
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ʀʉʉʃɽɼʆɺɸʅʀɽ ʉʃʆʀʉʊʆɻʆ ʉʆɽɼʀʅɽʅʀʗ 

ɼʀʍɸʃʔʂʆɻɽʅʀɼɸ ʎʀʈʂʆʅʀʗ 

ʀʅʊɽʈʂɸʃʀʈʆɺɸʅʅʆɻʆ ʉɽʈɽɹʈʆʄ 
 

ʗʛʘʬʘʨʦʚʘ ɿ.ɸ. 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʦʙʱʝʡ ʠ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ, 

ʉʪʝʨʣʠʪʘʤʘʢʩʢʠʡ ʬʠʣʠʘʣ ɹʘʰʢʠʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 

ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʈʦʩʩʠʷ, ʛ. ʉʪʝʨʣʠʪʘʤʘʢ 
 

ʅʠʛʤʘʪʫʣʣʠʥʘ ɻ.ʈ. 

ʩʪʫʜʝʥʪʢʘ, 

ʉʪʝʨʣʠʪʘʤʘʢʩʢʠʡ ʬʠʣʠʘʣ ɹʘʰʢʠʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 

ʈʦʩʩʠʷ, ʛ. ʉʪʝʨʣʠʪʘʤʘʢ 
 

ʗʛʘʬʘʨʦʚ ʈ.ʈ. 

ʩʪʫʜʝʥʪ, 

ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʥʝʬʪʠ ʠ ʛʘʟʘ ʠʤ. ʀ.ʄ. ɻʫʙʢʠʥʘ, 

ʈʦʩʩʠʷ, ʛ. ʄʦʩʢʚʘ 
 

ʇʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʠʥʝʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫ-

ʨʳ ʠʥʪʝʨʢʘʣʘʪʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʜʠʭʘʣʴʢʦʛʝʥʠʜʘ ʮʠʨʢʦʥʠʷ AgxZrSe2 ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʩʦʩʪʘʚʘ ʠ ʪʝʤʧʝʨʘʪʫʨʳ. ʋʩʪʘʥʦʚʣʝʥʳ ʪʝʤʧʝʨʘʪʫʨʳ ʬʘʟʦʚʳʭ ʧʝʨʝʭʦʜʦʚ. ɼʘʥʥʳʝ 

ʨʘʩʯʝʪʦʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʢʦʨʨʝʣʠʨʫʶʪ ʩ ʜʘʥʥʳʤʠ ʜʝʨʠʚʘʪʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʨʠʩʪʘʣʣʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ, ʠʥʪʝʨʢʘʣʘʪʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʉɼʇʄ 

(ʩʣʦʠʩʪʳʝ ʜʠʭʘʣʴʢʦʛʝʥʠʜʳ ʧʝʨʝʭʦʜʥʳʭ ʤʝʪʘʣʣʦʚ). 

 

ʆʜʥʠʤʠ ʠʟ ʧʝʨʚʳʭ ʠʥʪʝʨʢʘʣʠʨʦʚʘʥʥʳʭ ʉɼʇʄ (ʩʣʦʠʩʪʳʭ 

ʜʠʭʘʣʴʢʦʛʝʥʠʜʦʚ ʧʝʨʝʭʦʜʥʳʭ ʤʝʪʘʣʣʦʚ), ʚʳʟʚʘʚʰʠʭ ʠʥʪʝʨʝʩ ʩ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʪʦʯʢʠ ʟʨʝʥʠʷ, ʙʳʣʠ ʜʠʭʘʣʴʢʦʛʝʥʠʜʳ ʚʘʥʘʜʠʷ ʠ ʭʨʦʤʘ. ʀʥʪʝʨʢʘʣʘʮʠʷ ʠʭ ʣʠʪʠ-

ʝʤ, ʩʜʝʣʘʣʦ ʧʝʨʚʦʛʦ ʧʦʜʭʦʜʷʱʠʤ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʵʣʝʢʪʨʦʜʘ ʚ 

ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʭ ʙʘʪʘʨʝʷʭ, ʚʪʦʨʦʛʦ ï ʚ ʢʘʯʝʩʪʚʝ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʘ [1]. 

ʉʦʝʜʠʥʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ZrX2(X=S, Se, Te)ʦʪʥʦʩʷʪʩʷ ʢ ʰʠʨʦʢʦʤʫ ʢʣʘʩʩʫ 

ʩʣʦʠʩʪʳʭ ʜʠʭʘʣʴʢʦʛʝʥʠʜʦʚ ʧʝʨʝʭʦʜʥʦʛʦ ʤʝʪʘʣʣʘ (ʉɼʇʄ). ɼʘʥʥʳʝ ʤʘʪʝʨʠʘ-

ʣʳ ʷʚʣʷʶʪʩʷ ʚʝʩʴʤʘ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʨʝʰʝʪʦʢ-ʤʘʪʨʠʮ 

ʜʣʷ ʠʥʪʝʨʢʘʣʠʨʦʚʘʥʠʷ ʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʵʣʝʢʪʨʦʜʥʳʝ ʤʘʪʝʨʠʘʣʳ 

ʥʦʚʳʭ ʧʦʢʦʣʝʥʠʡ ʭʠʤʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʪʦʢʘ. 

ʆʜʥʠʤ ʠʟ ʟʘʤʝʯʘʪʝʣʴʥʳʭ ʩʚʦʡʩʪʚ ʜʠʭʘʣʴʢʦʛʝʥʜʦʚ ʮʠʨʢʦʥʠʷ ʷʚʣʷʝʪʩʷ 

ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʢʨʠʩʪʘʣʣʠʟʦʚʘʪʴʩʷ ʚ ʢʚʘʟʠʜʫʤʝʨʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʩʦʩʪʦʷʱʫʶ 

ʠʟ ʩʣʦʝʚ, ʚ ʢʦʪʦʨʳʭ ʧʦʜʩʣʦʡ ʘʪʦʤʦʚ ʧʝʨʝʭʦʜʥʦʛʦ ʤʝʪʘʣʣʘ ʟʘʢʣʶʯʝʥ ʤʝʞʜʫ 

ʜʚʫʤʷ ʧʦʜʩʣʦʷʤʠ ʘʪʦʤʦʚ ʭʘʣʴʢʦʛʝʥʘ (ʩʝʨʳ, ʩʝʣʝʥʘ ʠʣʠ ʪʝʣʣʫʨʘ). ʉʪʨʫʢʪʫʨʫ 

ʉɼʇʄ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʥʘʙʦʨʘ ʩʪʨʫʢʪʫʨʥʳʭ ʙʣʦʢʦʚï''ʩʵʥʜʚʠʯʝʡ'' 

ʩʦʩʪʦʷʱʠʭ ʠʟ ʩʣʦʷ ʘʪʦʤʦʚ ʧʝʨʝʭʦʜʥʦʛʦ ʤʝʪʘʣʣʘ, ʟʘʢʣʶʯʝʥʥʦʛʦ ʤʝʞʜʫ ʜʚʫʤʷ 

ʩʣʦʷʤʠ ʘʪʦʤʦʚ ʭʘʣʴʢʦʛʝʥʘ. 
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ʉʣʘʙʦʩʪʴ ʩʠʣ, ʩʚʷʟʳʚʘʶʱʠʭ ''ʩʵʥʜʚʠʯʠ'', ʷʚʣʷʝʪʩʷ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʧʨʠ-

ʯʠʥʦʡ ʣʝʛʢʦʩʪʠ, ʩ ʢʘʢʦʡ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʤʝʞʜʫ ʥʠʤʠ (ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ ɺʘʥ-

ʜʝʨ-ɺʘʘʣʴʩʦʚʩʢʫʶ ʱʝʣʴ) ʤʦʛʫʪ ʙʳʪʴ ʚʥʝʜʨʝʥʳ (ʠʥʪʝʨʢʘʣʠʨʦʚʘʥʳ) ʤʥʦʛʠʝ 

ʘʪʦʤʳ, ʠʦʥʳ ʠʣʠ ʦʨʛʘʥʠʯʝʩʢʠʝ ʤʦʣʝʢʫʣʳ, ʷʚʣʷʶʱʠʝʩʷ ʵʣʝʢʪʨʦʥʥʳʤʠ ʜʦʥʦ-

ʨʘʤʠ. 

ʕʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʝ ʩʠʣʳ ʤʝʞʜʫ ʧʦʣʦʞʠʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʤʠ ʩʣʦʷʤʠ 

ʠʥʪʝʨʢʘʣʘʥʪʘ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʤʠ ''ʩʵʥʜʚʠʯʘʤʠ'' ʩʪʘʙʠʣʠʟʠʨʫʶʪ ʧʦ-

ʜʦʙʥʳʝ ʩʣʦʠʩʪʳʝ ʩʪʨʫʢʪʫʨʳ.  

ɸʪʦʤʳ ʧʝʨʝʭʦʜʥʦʛʦ ʤʝʪʘʣʣʘ ʠ ʘʪʦʤʳ ʭʘʣʴʢʦʛʝʥʘ ʦʙʨʘʟʫʶʪ ʧʣʦʩʢʠʝ 

ʛʝʢʩʘʛʦʥʘʣʴʥʳʝʨʝʰʝʪʢʠ. ʉʫʱʝʩʪʚʫʝʪ ʜʚʝ ʨʘʟʣʠʯʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʩʧʦʣʦ-

ʞʝʥʠʷ ʭʘʣʴʢʦʛʝʥʥʳʭʨʝʰʝʪʦʢ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʰʝʪʢʠ ʧʝʨʝʭʦʜʥʦʛʦ ʤʝʪʘʣʣʘ, 

ʧʨʠʚʦʜʷʱʠʝ ʢ ʜʚʫʤ ʪʠʧʘʤ ʢʦʦʨʜʠʥʘʮʠʠ: ʪʨʠʛʦʥʘʣʴʥʦ-ʧʨʠʟʤʘʪʠʯʝʩʢʦʡ ʠ ʦʢ-

ʪʘʵʜʨʠʯʝʩʢʦʡ (ʧʦʩʣʝʜʥʷʷ ʤʦʞʝʪ ʠʤʝʪʴ ʪʨʠʛʦʥʘʣʴʥʳʝ ʠʩʢʘʞʝʥʠʷ). 

ʆʢʪʘʵʜʨʠʯʝʩʢʘʷ ʢʦʦʨʜʠʥʘʮʠʷ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʘ, ʝʩʣʠ ʩʚʷʟʠ ʧʨʝʠʤʫʱʝ-

ʩʪʚʝʥʥʦ ʠʦʥʥʳʝ ʠʣʠ ʝʩʣʠ ʨʘʜʠʫʩ ʘʪʦʤʦʚ ʣʠʛʘʥʜʘ ʦʯʝʥʴ ʙʦʣʴʰʦʡ. ɼʨʫʛʠʤ 

ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʨʦʚʥʝʡ 

s-, p- ʠ d- ʩʦʩʪʦʷʥʠʡ ʠ ʯʠʩʣʦ ʥʝʩʚʷʟʘʥʥʳʭ ʵʣʝʢʪʨʦʥʦʚ, ʥʝ ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʩʚʷ-

ʟʠ. ʂʦʚʘʣʝʥʪʥʳʝ ʩʚʷʟʠ ʧʨʠʩʫʱʠ ʜʣʷ ʧʝʨʝʭʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʩ ʥʠʟʢʦʡ d- ʢʦʥʬʠ-

ʛʫʨʘʮʠʝʡ (d
0
,d

1
,d

2
), ʩʣʦʠʩʪʳʝ ʩʦʩʪʘʚʳ ʠʦʥʦʚ ʧʝʨʝʭʦʜʥʦʛʦ ʤʝʪʘʣʣʘ, ʠʤʝʶʱʠʝ 

ʚʳʩʦʢʫʶ d ʢʦʥʬʠʛʫʨʘʮʠʶ (d
n
, n²3) ʧʦʢʘʟʳʚʘʶʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʦʢʪʘʵʜʨʠʯʝ-

ʩʢʫʶ ʢʦʦʨʜʠʥʘʮʠʶ. ɸʪʦʤʳ ʧʝʨʝʭʦʜʥʦʛʦ ʤʝʪʘʣʣʘ ʛʨʫʧʧ IVB, VB, ʠ VIB ʩ ʤʘ-

ʣʝʥʴʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ d ʢʨʠʩʪʘʣʣʠʟʫʶʪʩʷ ʚ ʦʙʝʠʭ ʩʪʨʫʢʪʫʨʘʭ. ɺ ʵʪʠʭ ʤʘʪʝʨʠ-

ʘʣʘʭ, ʚʳʙʦʨ ʟʘʚʠʩʠʪ ʦʪ ʦʪʥʦʰʝʥʠʷ ʨʘʜʠʫʩʘ ʢʘʪʠʦʥʘ ʢ ʨʘʜʠʫʩʫ ʘʥʠʦʥʘ ʠ ʜʦʣʠ 

ʠʦʥʥʦʩʪʠ ʭʘʨʘʢʪʝʨʘ ʩʚʷʟʠ ʤʝʪʘʣʣ-ʭʘʣʴʢʦʛʝʥ. ʈʘʩʯʝʪ ʟʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʉɼʇʄ 

ZrX2 ʧʦʣʫʯʝʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʘʪʦʤʥʳʭ ʦʨʙʠʪʘʣʝʡ. ʕʣʝʢʪʨʦʥʥʘʷ 

ʩʪʨʫʢʪʫʨʘ ʉɼʇʄ ʟʘʚʠʩʠʪ ʦʪ ʩʠʤʤʝʪʨʠʠ ʢʦʦʨʜʠʥʘʮʠʠ ʘʪʦʤʦʚ ʧʝʨʝʭʦʜʥʦʛʦ 

ʤʝʪʘʣʣʘ ʘʪʦʤʘʤʠ ʭʘʣʴʢʦʛʝʥʘ. 

ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʠʥʪʝʨʢʘʣʠʨʦʚʘʥʠʷʚ ʉɼʇʄ ʷʚʣʷʝʪʩʷ ʝʛʦ 

ʦʙʨʘʪʠʤʦʩʪʴ. ʀʥʪʝʨʢʘʣʘʥʪʳ, ʧʦʧʘʜʘʷ ʚ ʨʝʰʝʪʢʫ ʩʣʦʠʩʪʦʛʦ ʩʦʝʜʠʥʝʥʠʷ, ʨʘʩ-

ʧʦʣʘʛʘʶʪʩʷ ʚ ɺʘʥ-ʜʝʨ-ɺʘʘʣʴʩʦʚʦʡ ʱʝʣʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʦʟʤʦʞʥʘ ʠʥʪʝʨ-

ʢʘʣʘʮʠʷ ʉɼʇʄ ʪʦʣʴʢʦ ʦʙʲʝʢʪʘʤʠ, ʷʚʣʷʶʱʠʤʠʩʷ ʵʣʝʢʪʨʦʥʥʳʤʠ ʜʦʥʦʨʘʤʠ. 

ʕʪʦ ʦʪʣʠʯʘʝʪ ʉɼʇʄ ʦʪ ʜʨʫʛʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʩʧʦʩʦʙʥʳʭ ʢ ʠʥʪʝʨʢʘʣʘʮʠʠ, ʢʦ-

ʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʥʪʝʨʢʘʣʠʨʦʚʘʥʳ ʢʘʢ ʜʦʥʦʨʥʳʤʠ, ʪʘʢ ʠ ʘʢʮʝʧʪʦʨʥʳʤʠ 

ʧʨʠʤʝʩʷʤʠ.  

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝʧʨʠʚʦʜʷʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʠʩ-

ʩʣʝʜʦʚʘʥʠʶ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ, ʵʣʝʢʪʨʦʥʥʳʭ ʢʠʥʝʪʠ-

ʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʉɼʇʄ ʜʠʩʝʣʝʥʠʜʘ ʮʠʨʢʦʥʠʷ ʠʥʪʝʨʢʘʣʠʨʦʚʘʥʥʦʛʦ ʩʝʨʝʙʨʦʤ. 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʧʦʣʠʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʦʙʨʘʟʮʘʭ 

AgxZrSe2(ʭ=0ï0,25). ʀʥʜʠʮʠʨʦʚʘʥʠʝ ʜʠʬʨʘʢʪʦʛʨʘʤʤ ʠʥʪʝʨʢʘʣʠʨʦʚʘʥʥʳʭ ʩʦ-

ʩʪʘʚʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʪʨʠʛʦʥʘʣʴʥʘʷ ʩʠʤʤʝʪʨʠʷ ʨʝʰʝʪʢʠ ZrSe2ʧʨʠ ʚʥʝʜʨʝʥʠʠ 

ʩʝʨʝʙʨʘ ʚ ʉɼʇʄ ʩʦʭʨʘʥʷʝʪʩʷ. ʇʘʨʘʤʝʪʨʳ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʠ ʦʢʪʘʵʜ-

ʨʠʯʝʩʢʠ ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʡ Ag0.25ZrSe2, ʧʦʣʫʯʝʥʥʳʝ ʧʦʩʣʝ ʫʪʦʯʥʝʥʠʷ, ʦʢʘʟʘ-

ʣʠʩʴ ʨʘʚʥʳʤʠ a=3.77(2) ¡ ʠ c=6.12(4) ¡ ʠ ʦʯʝʥʴ ʙʣʠʟʢʠʤʠ ʟʥʘʯʝʥʠʷʤ ʧʘʨʘ-

ʤʝʪʨʦʚʠʩʭʦʜʥʦʡ ʨʝʰʝʪʢʠ-ʤʘʪʨʠʮʳ (ʘ=3.77(6) ¡; ʩ=6.14(7) ¡ʜʣʷ ZrSe2).ʉʨʝʜʠ 

ʚʦʟʤʦʞʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʛʨʫʧʧ ʜʣʷ AgxZrSe2, ʙʳʣʘ ʚʳʙʨʘʥʘ ʛʨʫʧʧʘ 
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- , ʢʘʢ ʠ ʜʣʷ ZrSe2. ʇʝʨʚʦʥʘʯʘʣʴʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʮʠʨʢʦʥʠʷ ʠ ʩʝʣʝʥʘ ʚʟʷʣʠ 

ʨʘʚʥʳʤʠ (0,0,0) ʠ (1/3,2/3,z), ʛʜʝ z@0,75. ʈʝʟʫʣʴʪʘʪʳ ʵʪʠʭ ʨʘʩʯʝʪʦʚ ʦʙʲʝʜʠʥʝ-

ʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
ʊʘʙʣʠʮʘ 1 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʨʝʥʪʛʝʥʦʛʨʘʬʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʜʣʷ AgxZrSe2 (0<x<0.25)  

ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ (CuKŬï ʠʟʣʫʯʝʥʠʝ, l=1.540 ¡) 
ʇʘʨʘ-

ʤʝʪʨʳ 

ʨʝʰʝʪʢʠ 
00.01 00.05 00.10 00.175 00.18 00.19 00.20 00.21 0.22 0.25 

ʘ, ¡ 33,77(6) 33,77(5) 33,77(7) 33,77(6) 33,77(8) 33,77(6) 33,77(4) 33,77(6) 3,77(4) 3,77(3) 

ʩ, ¡ 66,14(7) 66,14(6) 66,14(7) 66,14(5) 66,14(0) 66,13(5) 66,13(2) 66,13(0) 6,13(0) 6,12(4) 
 

ʇʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘʨʥʦʡ ʷʯʝʡʢʠ ʠʥʪʝʨʢʘʣʠʨʦʚʘʥʥʦʡ ʬʘʟʳ Ag0.25ZrSe2 ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʥʝʡʪʨʦʥʥʦʡ ʜʠʬʨʘʢʮʠʠ 

(ʜʠʬʨʘʢʪʦʤʝʪʨ ɼʅ-2, ʆʀʗʀ, ʃʅʌ, ʛ. ɼʫʙʥʘ). 

ʊʘʙʣʠʮʘ 2 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʘʨʘʤʝʪʨʘ ʨʝʰʝʪʢʠ Ag0.25ZrSe2 ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 

ʇʘʨʘʤʝʪʨʳ 

ʨʝʰʝʪʢʠ 

ʊʝʤʧʝʨʘʪʫʨʘ 

300 K 373 K 473 K 573 K 673 K 

a,¡ 3.7706 3.7731 3.7819 3.7878 3.7709 

c,¡ 6.1281 6.1353 6.1508 6.1660 6.1400 

V, ¡
3 

75.45 75.64 76.19 76.62 75.57 
 

ʋ ʥʝʡʪʨʦʥʦʛʨʘʤʤ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 373ï673 K, ʩ ʫʚʝʣʠ-

ʯʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʣ ʬʦʥ, ʥʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʣʠʥʠʠ ʥʝ ʚʦʟ-

ʥʠʢʘʶʪ. ɺʩʝ ʜʠʬʨʘʢʪʦʛʨʘʤʤʳ ʠʥʜʠʮʠʨʫʶʪʩʷ ʚ ʛʝʢʩʘʛʦʥʘʣʴʥʦʡ ʩʠʥʛʦʥʠʠ. ɺ 

ʪʘʙʣʠʮʝ 2 ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ.  

ʂʨʦʤʝ ʵʪʦʛʦ, ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʠʥʝʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ: 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʝʨʤʦʕɼʉ ʜʣʷ ʜʚʫʭ ʩʦʩʪʘʚʦʚ AgxZrSe2ʚ 

ʦʙʣʘʩʪʠ ʛʦʤʦʛʝʥʥʦʩʪʠ ʧʨʠ x=0.20 ʠ x=0.25 ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 100 ʜʦ 450 ʂ. ʀʟ 

ʢʨʠʚʳʭ ʟʘʚʠʩʠʤʦʩʪʠ ʦʧʨʝʜʝʣʝʥʳ ʟʥʘʢʠ ʦʩʥʦʚʥʳʭ ʥʦʩʠʪʝʣʝʡ ʟʘʨʷʜʘ, ʵʥʝʨʛʠʷ 

ʘʢʪʠʚʘʮʠʠ ʠ ʭʘʨʘʢʪʝʨ ʧʨʦʚʦʜʠʤʦʩʪʠ ʜʣʷ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʜʘʥʥʦʤ 

ʠʥʪʝʨʚʘʣʝ ʪʝʤʧʝʨʘʪʫʨ. 

ʀʩʧʦʣʴʟʫʷ ʤʝʪʦʜ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʪʝʨʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ (ɼʊɸ) ʙʳ-

ʣʠ ʧʦʣʫʯʝʥʳ ʢʨʠʚʳʝ ʥʘʛʨʝʚʘʥʠʷ (ʦʭʣʘʞʜʝʥʠʷ) ʜʣʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʨʘʟʮʘ (ʨʠ-

ʩʫʥʦʢ). ʄʝʪʦʜ ɼʊɸ ʦʙʣʘʜʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ, ʚ ʵʢʩ-

ʧʝʨʠʤʝʥʪʝ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʚʦ ʚʨʝʤʝʥʠ ʨʘʟʥʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨ dT 

ʤʝʞʜʫ ʠʩʩʣʝʜʫʝʤʳʤ ʦʙʨʘʟʮʦʤ ʠ ʦʙʨʘʟʮʦʤ ʩʨʘʚʥʝʥʠʷ, ʥʝ ʧʨʝʪʝʨʧʝʚʘʶʱʝʤ 

ʠʟʤʝʥʝʥʠʡ ʚ ʜʘʥʥʦʤ ʠʥʪʝʨʚʘʣʝ ʪʝʤʧʝʨʘʪʫʨ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʦʩʫʱʝʩʪʚʣʝʥʳ ʥʘ ʜʝʨʠʚʘʪʦʛʨʘʬʝQ-1500. ʀʟ ʜʝʨʠ-

ʚʘʪʦʛʨʘʤʤʳ ʩʣʝʜʫʝʪ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʘ ʜʣʷ AgxZrSe2 (ʧʨʠ 

ʭ=0,25). ʉʦʛʣʘʩʥʦ ʩʪʨʫʢʪʫʨʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʚ ʜʠʘʧʘʟʦʥʝ ʪʝʤʧʝʨʘʪʫʨ  

600ï670 ʂ ʥʘʙʣʶʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʨʝʰʝʪʢʠ (ʩʤ. ʪʘʙʣ. 2). ʄʦʞ-

ʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʩʢʘʯʢʦʦʙʨʘʟʥʦʝ ʠʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥ-

ʥʦ ʦʙʲʝʤʘ ʵʣʝʤʝʥʪʘʨʥʦʡ ʷʯʝʡʢʠ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʬʘʟʦʚʳʤ ʧʝʨʝʭʦʜʦʤ, ʢʦʪʦ-

ʨʳʡ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥ ʩ ʧʝʨʝʩʪʨʦʡʢʦʡ ʠʦʥʦʚ ʩʝʨʝʙʨʘ ʚ ʢʨʠ-

ʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʝ.ʉʦʛʣʘʩʥʦ ʨʠʩʫʥʢʫ ʚ ʵʪʦʤ ʞʝ ʠʥʪʝʨʚʘʣʝ ʪʝʤʧʝʨʘʪʫʨ 

600-650 ʂ ʥʘ ʜʝʨʠʚʘʪʦʛʨʘʤʤʝ ʥʘʙʣʶʜʘʝʪʩʷ ʘʥʦʤʘʣʠʷ ʟʘʚʠʩʠʤʦʩʪʠ  
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ɼʊɸ-ʩʠʛʥʘʣʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʵʢʟʦʪʝʨʤʠʯʝʩʢʦʤʫ ʪʝʧʣʦʚʦʤʫ ʵʬʬʝʢʪʫ. ʇʨʠ 

ʪʝʤʧʝʨʘʪʫʨʘʭ 380 ʂ ʠ 820 ʂ ʪʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʘʥʦʤʘʣʠʠ ʟʘʚʠʩʠʤʦʩʪʠ ʩʠʛ-

ʥʘʣʘ ɼʊɸ ï ʤʠʥʠʤʫʤʳ ʥʘ ʢʨʠʚʦʡ ʟʘʚʠʩʠʤʦʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʵʥʜʦʪʝʨʤʠ-

ʯʝʩʢʦʤʫ ʵʬʬʝʢʪʫ. 
 

 
ʈʠʩ.  ɼʝʨʠʚʘʪʦʛʨʘʤʤʘAg0.25ZrSe2 
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ʉɽʂʎʀʗ çʍʀʄʀʏɽʉʂʀɽ ʅɸʋʂʀè 
 

ɻɸɿʆʍʈʆʄɸʊʆɻʈɸʌʀʏɽʉʂʀʁ ɸʅɸʃʀɿ ʋɻʃɽɺʆɼʆʈʆɼʅʆɻʆ 

ʉʆʉʊɸɺɸ ʅɽʌʊɽʁ, ʀɿɺʃɽʏɽʅʅʓʍ ʀɿ ɿɸɻʈʗɿʅɽʅʅʓʍ ʇʆʏɺ 

(ʅɸ ʇʈʀʄɽʈɽ ɿɸɻʈʗɿʅɽʅʅʓʍ ʅɽʌʊʔʖ ʇʆʏɺ 

ʇʈʀɸʈɸʃʔʉʂʆɻʆ ʈɽɻʀʆʅɸ) 
 

ʅʘʨʤʘʥʦʚʘ ʈ.ɸ. 

ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʣʘʙʦʨʘʪʦʨʠʠ ʠʥʞʝʥʝʨʥʦʛʦ ʧʨʦʬʠʣʷ 

ʂʳʟʳʣʦʨʜʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʂʦʨʢʳʪ ɸʪʘ, 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, 

ʂʘʟʘʭʩʪʘʥ, ʛ. ʂʳʟʳʣʦʨʜʘ 
 

ʆʤʘʨʦʚ ɽ.ɸ. 

ʠʥʞʝʥʝʨ ʣʘʙʦʨʘʪʦʨʠʠ ʠʥʞʝʥʝʨʥʦʛʦ ʧʨʦʬʠʣʷ ʂʳʟʳʣʦʨʜʠʥʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʂʦʨʢʳʪ ɸʪʘ, 

ʂʘʟʘʭʩʪʘʥ, ʛ. ʂʳʟʳʣʦʨʜʘ 
 

ʇʠʨʤʘʥʦʚʘ ɾ.ʄ. 

ʤʘʛʠʩʪʨʘʥʪ ʛʨʫʧʧʳ ʍ-12-1 ʄ  

ʂʳʟʳʣʦʨʜʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʂʦʨʢʳʪ ɸʪʘ, 

ʂʘʟʘʭʩʪʘʥ, ʛ. ʂʳʟʳʣʦʨʜʘ 
 

ɸʧʧʘʟʦʚʘ ɿ.ɾ. 

ʩʪʫʜʝʥʪ ʛʨʫʧʧʳ ʍ-14-1 ʧ/ʷ 

ʂʳʟʳʣʦʨʜʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʂʦʨʢʳʪ ɸʪʘ, 

ʂʘʟʘʭʩʪʘʥ, ʛ. ʂʳʟʳʣʦʨʜʘ 
 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʦʩʪʘʚʘ ʥʝʬʪʝʡ, ʠʟ-

ʚʣʝʯʝʥʥʳʭ ʠʟ ʥʝʬʪʝʩʦʜʝʨʞʘʱʠʭ ʧʦʯʚ ʇʨʠʘʨʘʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ. ʋʛʣʝʚʦʜʦʨʦʜʥʳʡ ʩʦʩʪʘʚ 

ʥʝʬʪʠ ʚ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʘʭ ʠʟʫʯʝʥ ʩ ʧʦʤʦʱʴʶ ʛʘʟʦʚʦʛʦ ʭʨʦʤʘʪʦ-ʤʘʩʩ ʩʧʝʢʪʨʦʤʝʪʨʘ çAg-

ilentè ï 7890ɸ/5975ʉ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʥʘʡʜʝʥʦ, ʯʪʦ ʥʝʬʪʴ 

ʚʳʜʝʣʝʥʥʳʡ ʠʟ ʟʘʛʨʷʟʥʝʥʥʦʡ ʧʦʯʚʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʂʫʤʢʦʣʴ ʩʦʜʝʨʞʠʪ 80,10% ʘʣʢʘʥʦʚ, 

6,10% ʥʘʬʪʝʥʦʚ ʠ 5,90% ʘʨʝʥʦʚ. ʅʝʬʪʴ ʚʳʜʝʣʝʥʥʳʡ ʠʟ ʟʘʛʨʷʟʥʝʥʥʦʡ ʧʦʯʚʳ ʤʝʩʪʦʨʦʞʜʝ-

ʥʠʷ ʊʘʫʨ ʩʦʜʝʨʞʠʪ 85,39% ʘʣʢʘʥʦʚ, 6,70% ʥʘʬʪʝʥʦʚ ʠ 0,59% ʘʨʝʥʦʚ. ʊʘʢʞʝ ʚ ʥʝʬʪʷʭ ʚʳ-

ʜʝʣʝʥʥʳʭ ʠʟ ʟʘʛʨʷʟʥʝʥʥʦʡ ʧʦʯʚʳ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʂʫʤʢʦʣʴ ʠ ʊʘʫʨ ʩʦʜʝʨʞʘʪʩʷ ʢʠʩʣʦʨʦʜ-, 

ʩʝʨʘ-, ʛʘʣʦʛʝʥʩʦʜʝʨʞʘʱʠʝ ʧʨʦʠʟʚʦʜʥʳʝ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 7,90 ʠ 7,32, ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʭʨʦʤʘʪʦ-ʤʘʩʩ ʩʧʝʢʪʨʦʤʝʪʨʠʷ, ʭʨʦʤʘʪʦʛʨʘʤʤʘ, ʫʛʣʝʚʦʜʦʨʦʜʥʳʡ 

ʩʦʩʪʘʚ ʥʝʬʪʠ, ʘʣʢʘʥʳ, ʥʘʬʪʝʥʳ, ʘʨʝʥʳ, ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʘʷ ʧʦʯʚʘ, ʙʠʦʩʬʝʨʘ, ʨʝʢʫʣʴʪʠʚʘ-

ʮʠʷ, ʫʪʠʣʠʟʘʮʠʷ. 

 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʩ ʥʝʬʪʝʩʦʜʝʨʞʘ-

ʱʠʤʠ ʛʨʫʥʪʘʤʠ ʠ ʧʦʯʚʘʤʠ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʟʝʤʝʣʴ, ʩʘʥʘʮʠʠ 

ʛʨʫʥʪʦʚ, ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ.  

ʇʨʠʨʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʢ ʩʘʤʦʦʯʠʱʝ-

ʥʠʶ, ʚ ʥʠʭ ʘʢʪʠʚʥʦ ʜʝʡʩʪʚʫʶʪ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ 
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ʧʨʦʮʝʩʩʳ ʨʘʟʨʫʰʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ʆʜʥʘʢʦ, ʧʨʦʮʝʩʩ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʚʦʩʩʪʘ-

ʥʦʚʣʝʥʠʷ ʟʘʛʨʷʟʥʝʥʥʳʭ ʥʝʬʪʴʶ ʧʦʯʚ ʜʣʠʪʝʣʝʥ ʠ ʩʪʘʚʠʪ ʚʦʧʨʦʩ ʦ ʩʦʟʜʘʥʠʠ ʠ 

ʚʥʝʜʨʝʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʥʘʨʫʰʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʤʝʪʦʜʳ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ ʧʨʠʤʝʥʠʤʳ ʚ ʫʩʣʦʚʠʷʭ 

ʫʤʝʨʝʥʥʦʛʦ ʠ ʞʘʨʢʦʛʦ ʢʣʠʤʘʪʘ, ʦʜʥʘʢʦ, ʧʨʠ ʵʪʦʤ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴʩʷ ʩʧʝ-

ʮʠʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʙʠʦʨʝʤʝʜʠʘʮʠʠ. ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥ-

ʥʦʩʪʴʶ ʥʝʬʪʷʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ ʚ ʇʨʠʘʨʘʣʴʩʢʦʤ ʨʝʛʠʦʥʝ ʂʘʟʘʭʩʪʘʥʘ ʷʚʣʷʝʪʩʷ 

ʪʦ, ʯʪʦ ʜʘʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʥʘʭʦʜʷʪʩʷ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʚ ʢʣʠʤʘʪʠʯʝʩʢʦʡ 

ʟʦʥʝ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʘ ʧʦʯʚʘ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʣʦʥʯʘʢʠ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʩʦʣʠ 3-4%, ʦʯʝʥʴ ʥʠʟʢʠʤʠ ʧʦʢʘʟʘ-

ʪʝʣʷʤʠ ʚʣʘʞʥʦʩʪʠ ʠ ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ.  

ɼʣʷ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʡ ʩʪʨʘʪʝʛʠʠ ʦʯʠʩʪʢʠ ʟʘʛʨʷʟʥʝʥʥʦʡ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʥʘʯʘʣʘ ʧʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʦʙʨʘʟʮʦʚ ʧʦʯʚʳ, ʟʘʛʨʷʟ-

ʥʝʥʥʳʭ ʥʝʬʪʴʶ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ. ʇʦʵʪʦʤʫ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʠʩʪʦʯʥʠʢʦʚ 

ʨʘʟʣʠʚʦʚ ʥʝʬʪʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʨʘʙʦʪʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʦʭʨʘʥʫ ʠ 

ʦʯʠʩʪʢʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʪ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʩʦʩʪʘʚʘ ʥʝʬʪʠ ʚ ʟʘʛʨʷʟ-

ʥʝʥʥʦʡ ʧʦʯʚʝ ʜʣʷ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ ʥʝʬʪʷʥʳʤʠ ʫʛʣʝʚʦʜʦʨʦʜʘʤʠ ʠ 

ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʠʭ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ. 

ʀʟʫʯʝʥʠʝ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʦʩʪʘʚʘ ʥʝʬʪʠ, ʠʟʚʣʝʯʝʥʥʳʭ ʠʟ ʟʘʛʨʷʟʥʝʥ-

ʥʳʭ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʛʘʟʦʚʦʛʦ ʭʨʦʤʘʪʦ-ʤʘʩʩ ʩʧʝʢ-

ʪʨʦʤʝʪʨʘ Agilent 7890A/5975C. ɻʘʟʦʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʩʫʤ-

ʤʘʨʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʧʦʯʚʝ, ʚʢʣʶʯʘʶʱʝʝ ʵʢʩʪʨʘʢʮʠʶ ʢʦʥ-

ʪʨʦʣʠʨʫʝʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʛʝʢʩʘʥʦʤ, ʦʪʜʝʣʝʥʠʝ ʧʦʣʷʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʥʘ ʢʦ-

ʣʦʥʢʝ ʩ ʦʢʩʠʜʦʤ ʘʣʶʤʠʥʠʷ, ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʝ ʠ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʦʛʦ ʵʢʩ-

ʪʨʘʢʪʘ ʥʘ ʛʘʟʦʚʦʤ ʭʨʦʤʘʪʦʛʨʘʬʝ ʧʨʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʨʘʟʜʝ-

ʣʠʪʝʣʴʥʦʡ ʢʦʣʦʥʢʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʝʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʴ ʩʦʩʪʘʚ ʥʝʬʪʷ-

ʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ʍʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʚʝʜʝʥ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ, 

ʧʨʠʚʝʜʝʥʥʦʡ ʚ ʨʘʙʦʪʝ [1]. 

ʆʙʴʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʶʪʩʷ ʧʦʯʚʳ, ʟʘʛʨʷʟʥʝʥʥʳʝ ʥʝʬʪʴʶ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ çʂʫʤʢʦʣʴè (ɸʆ çʊʫʨʛʘʡ ʇʝʪʨʦʣʝʫʤè) ʠ çʊʘʫʨè (ʊʆʆ 

çʂʘʟʇʝʪʨʦʣɻʨʫʧʧè).  

ʋʩʣʦʚʠʷ ʭʨʦʤʘʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʧʨʠ ʘʥʘʣʠʟʝ ʚʳʜʝʣʝʥʥʦʡ ʠʟ ʧʦʯʚʳ 

ʥʝʬʪʠ: ʛʘʟʦʚʳʡ ʭʨʦʤʘʪʦʛʨʘʬ 7890ɸ ʩ ʤʘʩʩ-ʩʝʣʝʢʪʠʚʥʳʤ ʜʝʪʝʢʪʦʨʦʤ 5975ʉ 

ʬʠʨʤʳ Agilent (ʉʐɸ); ʧʦʜʚʠʞʥʘʷ ʬʘʟʘ (ʛʘʟ ʥʦʩʠʪʝʣʴ) ï ʛʝʣʠʡ; ʪʝʤʧʝʨʘʪʫʨʘ 

ʠʩʧʘʨʠʪʝʣʷ 350
0
ʉ, ʩʙʨʦʩ ʧʦʪʦʢʘ (Split) ï 30:1; ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʨʤʦʩʪʘʪʘ ʢʦʣʦʥ-

ʢʠ, ʥʘʯʘʣʦ 70
0
ʉ, ʧʦʜʲʝʤ ʪʝʤʧʝʨʘʪʫʨʳ 4

0
ʉ ʚ ʤʠʥʫʪʫ, ʢʦʥʝʮ 290

0
ʉ, ʧʨʠ ʵʪʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ ʫʜʝʨʞʠʚʘʝʪʩʷ 30 ʤʠʥ, ʦʙʱʝʝ ʚʨʝʤʷ ʘʥʘʣʠʟʘ 85 ʤʠʥ; ʨʝʞʠʤ ʠʦʥʠ-

ʟʘʮʠʠ ʤʘʩʩ-ʜʝʪʝʢʪʦʨʘ ʤʝʪʦʜʦʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʜʘʨʘ. ʂʘʧʠʣʣʷʨʥʘʷ ʭʨʦʤʘʪʦ-

ʛʨʘʬʠʯʝʩʢʘʷ ʢʦʣʦʥʢʘ HP-5MS, ʜʣʠʥʘ ʢʦʣʦʥʢʠ 30 ʤ, ʚʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ  

0,25 ʤʤ, ʥʝʧʦʜʚʠʞʥʘʷ ʬʘʟʘ ï ʜʠʤʝʪʠʣʧʦʣʠʩʠʣʦʢʩʘʥ (95%), ʜʠʬʝʥʠʣʧʦʣʠʩʠ-

ʣʦʢʩʘʥ (5%). 

ʋʛʣʝʚʦʜʦʨʦʜʥʳʡ ʩʦʩʪʘʚ ʥʝʬʪʝʡ ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʯʚ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
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ʊʘʙʣʠʮʘ 1 

ʋʛʣʝʚʦʜʦʨʦʜʥʳʡ ʩʦʩʪʘʚ ʥʝʬʪʝʡ ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʟʘʛʨʷʟʥʝʥʥʦʡ ʧʦʯʚʳ 

ʄʝʩʪʦʨʦʞʜʝʥʠʝ 
ɸʣʢʘʥʳ 

ʅʘʬʪʝʥʳ ɸʨʝʥʳ 
ɼʨʫʛʠʝ ʩʦ-

ʝʜʠʥʝʥʠʷ ʅʝʨʘʟʚʣʝʪʚʣʝʥʥʳʝ ʈʘʟʚʣʝʪʚʝʥʥʳʝ 

ʂʫʤʢʦʣʴ 70,06 10,04 6,10 5,90 7,90 

ʊʘʫʨ 73,14 12,25 6,70 0,59 7,32 
 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʥʘʡʜʝʥʦ, ʯʪʦ ʥʝʬʪʴ ʚʳ-

ʜʝʣʝʥʥʳʡ ʠʟ ʟʘʛʨʷʟʥʝʥʥʦʡ ʧʦʯʚʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʂʫʤʢʦʣʴ ʩʦʜʝʨʞʠʪ 80,10% 

ʘʣʢʘʥʦʚ (ʠʟ ʥʠʭ 70,06% ʨʘʟʚʣʝʪʚʣʝʥʥʳʝ, 10,04% ʥʝʨʘʟʚʣʝʪʚʣʝʥʥʳʝ), 6,10% 

ʥʘʬʪʝʥʦʚ ʠ 5,90% ʘʨʝʥʦʚ. ʅʝʬʪʴ ʚʳʜʝʣʝʥʥʳʡ ʠʟ ʟʘʛʨʷʟʥʝʥʥʦʡ ʧʦʯʚʳ ʤʝʩʪʦ-

ʨʦʞʜʝʥʠʷ ʊʘʫʨ ʩʦʜʝʨʞʠʪ 85,39% ʘʣʢʘʥʦʚ (ʠʟ ʥʠʭ 73,14% ʨʘʟʚʣʝʪʚʣʝʥʥʳʝ, 

12,25% ʥʝʨʘʟʚʣʝʪʚʣʝʥʥʳʝ), 6,70% ʥʘʬʪʝʥʦʚ ʠ 0,59% ʘʨʝʥʦʚ. ʊʘʢʞʝ ʚ ʥʝʬʪʷʭ 

ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʟʘʛʨʷʟʥʝʥʥʦʡ ʧʦʯʚʳ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʂʫʤʢʦʣʴ ʠ ʊʘʫʨ ʩʦʜʝʨ-

ʞʘʪʩʷ ʢʠʩʣʦʨʦʜ-, ʩʝʨʫ-, ʛʘʣʦʛʝʥʩʦʜʝʨʞʘʱʠʝ ʧʨʦʠʟʚʦʜʥʳʝ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ 

ʩʦʦʪʥʦʰʝʥʠʠ 7,90 ʠ 7,32, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʧʦʣʥʝʥʥʘʷ ʨʘʙʦʪʘ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʭʘʨʘʢ-

ʪʝʨʝ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚʳ, ʧʨʠʨʦʜʝ ʠ ʩʦʩʪʘʚʝ ʟʘʛʨʷʟʥʠʪʝʣʷ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʦʙʦʩʥʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʫʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʜʘʣʴʥʝʡʰʝʤ ʜʣʷ 

ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʚʳʙʦʨʘ ʤʝʪʦʜʦʚ ʦʯʠʩʪʢʠ ʥʝʬʪʝʩʦʜʝʨʞʘʱʠʭ ʧʦʯʚ. 
 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʥʘ ʙʘʟʝ ʘʢʢʨʝʜʠʪʦʚʘʥʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʠʥʞʝ-

ʥʝʨʥʦʛʦ ʧʨʦʬʠʣʷ çʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘè ʂʳʟʳʣʦʨʜʠʥʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʂʦʨʢʳʪ ɸʪʘ ʟʘ ʩʯʝʪ ʩʨʝʜʩʪʚ ʛʨʘʥʪʦ-

ʚʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ 2015-2017 ʛʦʜʳ ʂʦʤʠʪʝʪʘ 

ʥʘʫʢʠ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ (ɼʦʛʦʚʦʨ 

ˉ142 ʦʪ 12 ʬʝʚʨʘʣʷ 2015 ʛ.). 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʄʫʭʘʤʝʜʦʚʘ ʅ.ʉ., ʀʩʣʘʤʙʝʢʫʣʳ ɹ., ʀʜʨʠʩʦʚʘ ɼ.ʊ., ʊʘʧʘʣʦʚʘ ɸ.ʉ., ɾʫʤʘʜʠʣʦʚʘ 
ɾ.ʐ., ɸʧʧʘʟʦʚ ʅ.ʆ., ʐʦʨʘʙʘʝʚ ɽ.ɾ. ʀʟʫʯʝʥʠʝ ʜʝʩʪʨʫʢʮʠʠ ʥʝʬʪʠ ʧʨʠ ʦʙʨʘʙʦʪʢʝ 

ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʦʡ ʧʦʯʚʳ // ʀʟʚʝʩʪʠʷ ʅɸʅ ʈʂ. ʉʝʨʠʷ 

ʭʠʤʠʯʝʩʢʘʷ. ï 2014. ï ˉ4 (406). ï ʉ. 39-43. 
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ʄɽʊʆɼʀʂɸ ʍʈʆʄɸʊʆɻʈɸʌʀʏɽʉʂʆɻʆ ɸʅɸʃʀɿɸ 

ʈɽɸʂʎʀʆʅʅʆʁ ʄɸʉʉʓ ɻʀɼʈʆʂɸʈɹʆʄɽʊʆʂʉʀʃʀʈʆɺɸʅʀʗ 

ʆʂʊɽʅɸ-1: ʇʈʆɹʃɽʄʓ ʈɸɿʈɸɹʆʊʂʀ, ʇʆɼʍʆɼʓ, ʈɽʐɽʅʀʗ 

 

ʉʝʚʦʩʪʴʷʥʦʚʘ ʅ.ʊ. 

ʨʫʢʦʚʦʜʠʪʝʣʴ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʝʥʪʨʘ çʍʠʤʨʝʘʢʪʠʚʜʠʘʛʥʦʩʪʠʢʘè, 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʭʠʤʠʠ ʊʫʣʴʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ  

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʃ.ʅ. ʊʦʣʩʪʦʛʦ, ʢʘʥʜ. ʭʠʤ. ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʈʦʩʩʠʷ, ʛ. ʊʫʣʘ 
 

ɹʘʪʘʰʝʚ ʉ.ɸ. 

ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʝʥʪʨʘ  

çʍʠʤʨʝʘʢʪʠʚʜʠʘʛʥʦʩʪʠʢʘè, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʭʠʤʠʠ ʊʫʣʴʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʃ.ʅ. ʊʦʣʩʪʦʛʦ, ʢʘʥʜ. ʭʠʤ. ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʈʦʩʩʠʷ, ʛ. ʊʫʣʘ 
 

ɼʝʤʝʨʣʠʡ ɸ.ʄ. 

ʵʢʩʧʝʨʪ ʊʫʣʴʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʩʫʜʝʙʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʄʠʥʶʩʪʘ ʈʦʩʩʠʠ, 

ʈʦʩʩʠʷ, ʛ. ʊʫʣʘ 
 

ɹʝʢʝʪʦʚʘ ʄ.ɺ. 

ʩʪʫʜʝʥʪʢʘ ʬʘʢʫʣʴʪʝʪʘ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʊʫʣʴʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ  

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʃ.ʅ. ʊʦʣʩʪʦʛʦ, 

ʈʦʩʩʠʷ, ʛ. ʊʫʣʘ 
 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʠʢʠ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʦʡ ʩʠʩʪʝʤʳ ʩʠʥʪʝʟʘ ʤʝʪʠʣʧʝʣʘʨʛʦʥʘʪʘ ʛʠʜʨʦʢʘʨʙʦʤʝʪʦʢʩʠʣʠʨʦ-

ʚʘʥʠʝʤ ʦʢʪʝʥʘ-1. ʅʘ ʦʩʥʦʚʘʥʠʠ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʦʮʝʥʢʠ ʛʨʫʙʳʭ ʦʰʠʙʦʢ, ʪʦʯʥʦ-

ʩʪʠ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʧʦ ʧʨʝʜʣʘʛʘʝʤʦʡ ʤʝʪʦʜʠʢʝ ʧʦʜ-

ʪʚʝʨʞʜʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʤʝʪʠʣʧʝʣʘʨʛʦʥʘʪ, ʛʠʜʨʦʢʘʨʙʦʤʝʪʦʢ-

ʩʠʣʠʨʦʚʘʥʠʝ, ʥʝʧʦʜʚʠʞʥʘʷ ʬʘʟʘ, ʧʣʘʤʝʥʥʦ-ʠʦʥʠʟʘʮʠʦʥʥʳʡ ʜʝʪʝʢʪʦʨ. 

 

ʈʝʘʢʮʠʷ ʛʠʜʨʦʢʘʨʙʦʤʝʪʦʢʩʠʣʠʨʦʚʘʥʠʷ ʦʢʪʝʥʘ-1 ʧʦʟʚʦʣʷʝʪ ʩʠʥʪʝʟʠʨʦ-

ʚʘʪʴ ʤʝʪʠʣʧʝʣʘʨʛʦʥʘʪ, ʠʤʝʶʱʠʡ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʢʘʢ ʧʦʣʫʧʨʦʜʫʢʪ ʚ 

ʧʦʣʫʯʝʥʠʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʫʙʩʪʘʥʮʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʵʪʦʡ ʨʝʘʢʮʠʠ ʩʦʧʨʦ-

ʚʦʞʜʘʶʪʩʷ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʤʠ ʠʟʤʝʨʝʥʠʷʤʠ. ɻʘʟʦʚʳʡ ʭʨʦʤʘʪʦʛʨʘʬ, ʢʘʢ ʠ 

ʣʶʙʦʡ ʧʨʠʙʦʨ, ʥʫʞʜʘʝʪʩʷ ʚ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʢʘʣʠʙʨʦʚʢʝ, ʧʨʠ ʵʪʦʤ ʩʨʦʢ ʨʘʙʦ-

ʪʳ ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ ʢʦʣʦʥʦʢ ʦʛʨʘʥʠʯʝʥ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʩʪʘ-

ʚʦʤ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʨʘʩʪʚʦʨʦʚ. ʅʝ ʨʝʞʝ ʦʜʥʦʛʦ ʨʘʟʘ ʚ ʛʦʜ ʥʦʩʠʪʝʣʴ ʚ ʢʦʣʦʥʢʝ 

ʧʨʠʭʦʜʠʪʩʷ ʟʘʤʝʥʷʪʴ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʨʦʙʣʝʤʘ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʠʢʠ ʭʨʦʤʘʪʦ-

ʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʨʝʘʢʮʠʦʥʥʦʡ ʤʘʩʩʳ ʛʠʜʨʦʢʘʨʙʦʤʝʪʦʢʩʠʣʠʨʦʚʘʥʠʷ ʦʢ-

ʪʝʥʘ-1 ʠ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʢʘʣʠʙʨʦʚʢʠ ʭʨʦʤʘʪʦʛʨʘʬʘ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ.  

ʉʣʦʞʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʠʢʠ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʵʪʦʡ 

ʩʠʩʪʝʤʳ ʦʙʫʩʣʦʚʣʝʥʘ ʨʷʜʦʤ ʧʨʦʙʣʝʤ. ʇʝʨʚʘʷ ʠʟ ʥʠʭ ʩʚʷʟʘʥʘ ʩ ʪʝʤ, ʯʪʦ ʨʝʘʢ-

ʮʠʦʥʥʘʷ ʤʘʩʩʘ ʠʤʝʝʪ ʩʣʦʞʥʳʡ ʩʦʩʪʘʚ ʠ ʩʦʜʝʨʞʠʪ ʢʦʤʧʦʥʝʥʪʳ ʢʘʪʘʣʠʪʠʯʝ-
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ʩʢʦʡ ʩʠʩʪʝʤʳ ï ʩʦʝʜʠʥʝʥʠʷ ʧʘʣʣʘʜʠʷ, ʦʨʛʘʥʦʬʦʩʬʠʥʦʚʳʝ ʠ ʢʠʩʣʦʪʥʳʝ ʧʨʦ-

ʤʦʪʦʨʳ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ ʚʝʱʝʩʪʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘʩʘʜʦʯʥʳʝ 

ʢʦʣʦʥʢʠ. ʇʨʠʤʝʥʷʪʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʢʘʧʠʣʣʷʨʥʳʝ ʢʦʣʦʥʢʠ ʥʝ ʨʝʢʦʤʝʥ-

ʜʫʝʪʩʷ ʚ ʩʚʷʟʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʭ ʙʳʩʪʨʦʛʦ ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ ʚ ʩʣʫʯʘʝ ʧʦʧʘ-

ʜʘʥʠʷ ʚ ʥʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʢʘʪʘʣʠʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ʆʜʥʘʢʦ ʜʦʙʠʪʴʩʷ ʦʜʠʥʘ-

ʢʦʚʦ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʥʘʩʘ-

ʜʦʯʥʦʡ ʢʦʣʦʥʢʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʫʜʘʝʪʩʷ. 

ɺʪʦʨʘʷ ʧʨʦʙʣʝʤʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʦʩʪʴʶ ʨʝʘʢʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ, ʩʦʜʝʨʞʘʱʝʡ ʚ ʢʘʯʝʩʪʚʝ ʨʝʘʛʝʥʪʦʚ ʠ ʧʨʦʜʫʢʪʦʚ ʚʝʱʝʩʪʚʘ ʨʘʟʥʳʭ 

ʢʣʘʩʩʦʚ, ʩʠʣʴʥʦ ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʧʦ ʧʦʣʷʨʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʝ ʢʠʧʝʥʠʷ ï ʦʢ-

ʪʝʥ-1, ʤʝʪʘʥʦʣ, ʪʨʠ ʠʟʦʤʝʨʥʳʭ ʩʣʦʞʥʳʭ ʵʬʠʨʘ, ʨʘʩʪʚʦʨʠʪʝʣʴ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʚʥʫʪʨʝʥʥʠʡ ʩʪʘʥʜʘʨʪ, ʥʘʧʨʠʤʝʨ, ʦ-ʢʩʠʣʦʣ. ʇʨʠ ʘʥʘʣʠʟʝ ʩʠʩʪʝʤ, ʩʦʜʝʨʞʘʱʠʭ 

ʚʝʱʝʩʪʚʘ ʨʘʟʥʦʡ ʧʦʣʷʨʥʦʩʪʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʩʧʦʣʴʟʫʶʪ ʥʝʧʦʜʚʠʞʥʳʝ ʬʘʟʳ 

ʩʨʝʜʥʝʡ ʧʦʣʷʨʥʦʩʪʠ, ʘ ʨʘʟʜʝʣʝʥʠʝ ʚʝʜʫʪ ʚ ʨʝʞʠʤʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʪʝʤʧʝ-

ʨʘʪʫʨʳ. ʆʜʥʘʢʦ ʠ ʚ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʜʦʙʠʪʴʩʷ ʦʜʠʥʘʢʦʚʦ ʭʦʨʦʰʝʛʦ ʨʘʟʜʝʣʝʥʠʷ 

ʚʩʝʭ ʚʝʱʝʩʪʚ ʫʜʘʝʪʩʷ ʨʝʜʢʦ. ɺ ʧʦʜʦʙʥʳʭ ʩʣʫʯʘʷʭ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʵʬʬʝʢʪʠʚ-

ʥʳʭ ʫʩʣʦʚʠʡ ʨʘʟʜʝʣʝʥʠʷ ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʶʪ ʪʝʤ ʢʦʤʧʦʥʝʥʪʘʤ ʩʠʩʪʝʤʳ, 

ʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʊʘʢ, ʧʨʠ ʢʠʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷʭ ʨʝʘʢʮʠʡ ʛʠʜʨʦʢʘʨʙʘʣʢʦʢʩʠʣʠʨʦʚʘʥʠʷ ʘʣʢʝʥʦʚ ʭʦʨʦʰʠʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʫʜʘʣʦʩʴ ʜʦʩʪʠʯʴ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʢʦʨʦʩʪʠ ʨʝʘʢʮʠʠ ʧʦ ʥʘʢʦʧʣʝʥʠʶ ʧʨʦʜʫʢʪʘ 

[1, ʩ. 2]. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʠʢʠ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘ-

ʣʠʟʘ ʜʦʧʫʩʪʠʤʦ ʦʛʨʘʥʠʯʠʪʴʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʨʘʟʜʝʣʝʥʠʝʤ ʧʨʦʜʫʢʪʦʚ ʨʝʘʢʮʠʠ. 

ʊʨʝʪʴʷ ʪʨʫʜʥʦʩʪʴ, ʚʦʟʥʠʢʘʶʱʘʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʠʢʠ ʘʥʘʣʠʟʘ ʫʢʘ-

ʟʘʥʥʦʡ ʩʠʩʪʝʤʳ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʙʦʨʦʤ ʜʝʪʝʢʪʦʨʘ. ɺ ʘʥʘʣʠʟʝ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʩʦʝʜʠʥʝʥʠʡ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʪʩʷ ʜʝʪʝʢʪʦʨ ʠʦʥʠʟʘʮʠʠ ʚ ʧʣʘʤʝʥʠ 

(ɼʀʇ). ʆʥ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢʦ ʚʩʝʤ ʩʦʝʜʠʥʝʥʠʷʤ, ʩʦʜʝʨʞʘʱʠʤ ʩʚʷʟʠ ʉ-ʉ ʠʣʠ  

ʉ-ʅ, ʦʜʥʘʢʦ ʦʙʣʘʜʘʝʪ ʥʠʟʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʚʧʣʦʪʴ ʜʦ ʧʦʣʥʦʡ ʥʝʯʫʚ-

ʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʩʧʠʨʪʦʚʦʡ ʛʨʫʧʧʝ. ʇʦʩʢʦʣʴʢʫ ɼʀʇ ʨʝʘʛʠʨʫʝʪ ʥʘ ʯʠʩʣʦ ʘʪʦ-

ʤʦʚ ʫʛʣʝʨʦʜʘ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ, ʝʛʦ ʩʠʛʥʘʣ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʤʘʩʩʝ ʜʝʪʝʢʪʠ-

ʨʫʝʤʦʛʦ ʚʝʱʝʩʪʚʘ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ ʢʨʘʡʥʝ ʥʠʟʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴ-

ʥʦʩʪʠ ɼʀʇ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʤʝʪʘʥʦʣʫ. 

ʉʣʝʜʫʶʱʘʷ ʧʨʦʙʣʝʤʘ ʩʚʷʟʘʥʘ ʩ ʪʝʤ, ʯʪʦ ʨʘʟʚʝʪʚʣʝʥʥʳʝ ʠʟʦʤʝʨʳ ï ʤʝ-

ʪʠʣʦʚʳʝ ʵʬʠʨʳ 2-ʤʝʪʠʣʦʢʪʘʥʦʚʦʡ ʠ 2-ʵʪʠʣʛʝʧʪʘʥʦʚʦʡ ʢʠʩʣʦʪ ï ʦʙʨʘʟʫʶʱʠʝ-

ʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʤʝʪʠʣʧʝʣʘʨʛʦʥʘʪʦʤ, ʥʝ ʷʚʣʷʶʪʩʷ ʪʦʚʘʨʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ. 

ʀʭ ʥʝʚʦʟʤʦʞʥʦ ʧʨʠʦʙʨʝʩʪʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʩʪʘʥʜʘʨʪʥʳʭ ʚʝ-

ʱʝʩʪʚ. ʅʘ ʧʨʘʢʪʠʢʝ ʵʪʘ ʧʨʦʙʣʝʤʘ ʨʝʰʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʍʦʪʷ ʨʘʟʥʠ-

ʮʘ ʚ ʪʝʤʧʝʨʘʪʫʨʘʭ ʢʠʧʝʥʠʷ ʠʟʦʤʝʨʥʳʭ ʣʠʥʝʡʥʳʭ ʠ ʨʘʟʚʝʪʚʣʝʥʥʳʭ ʩʣʦʞʥʳʭ 

ʵʬʠʨʦʚ ʥʝʙʦʣʴʰʘʷ, ʥʦ ʨʘʟʣʠʯʠʝ ʚ ʩʪʨʦʝʥʠʠ ʤʦʣʝʢʫʣ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʙʝʩʧʝʯʠ-

ʚʘʝʪ ʠʭ ʭʦʨʦʰʝʝ ʨʘʟʜʝʣʝʥʠʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʝʧʦʜʚʠʞ-

ʥʳʭ ʬʘʟ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʨʘʟʣʠʯʥʳʤ ʩʨʦʜʩʪʚʦʤ ʣʠʥʝʡʥʳʭ ʠ ʨʘʟʚʝʪʚʣʝʥʥʳʭ 

ʤʦʣʝʢʫʣ ʢ ʥʝʧʦʜʚʠʞʥʦʡ ʞʠʜʢʦʡ ʬʘʟʝ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ ï ʩʫʱʝʩʪʚʝʥʥʘʷ ʨʘʟʥʠʮʘ 

ʚʦ ʚʨʝʤʝʥʘʭ ʫʜʝʨʞʠʚʘʥʠʷ ʠʟʦʤʝʨʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʠʭ ʵʬʬʝʢʪʠʚʥʦʝ ʨʘʟʜʝ-

ʣʝʥʠʝ. ʇʨʠ ʵʪʦʤ ʧʦʧʨʘʚʦʯʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʜʣʷ ʠʟʦʤʝʨʥʳʭ ʚʝʱʝʩʪʚ ʙʣʠʟʢʠ, 

ʧʦʩʢʦʣʴʢʫ ʩʠʛʥʘʣ ʇʀɼ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʩʦʜʝʨʞʘʥʠʶ ʫʛʣʝʨʦʜʘ ʚ ʤʦʣʝʢʫʣʝ 

ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. 
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ʀʩʩʣʝʜʫʝʤʘʷ ʩʠʩʪʝʤʘ ʩʦʜʝʨʞʠʪ ʚʝʱʝʩʪʚʘ, ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʧʦ ʧʦʣʷʨʥʦ-

ʩʪʠ, ʧʦʵʪʦʤʫ ʜʣʷ ʘʥʘʣʠʟʘ ʙʳʣ ʚʳʙʨʘʥ ʩʦʨʙʝʥʪ Chromaton N-AW DMCS ʩ 

ʥʘʥʝʩʝʥʥʦʡ ʥʝʧʦʜʚʠʞʥʦʡ ʬʘʟʦʡ Reoplex 400, ʦʪʥʦʩʷʱʝʡʩʷ ʢ ʬʘʟʘʤ ʩʨʝʜʥʝʡ 

ʧʦʣʷʨʥʦʩʪʠ. ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʩʤʝʩʠ ʙʳʣʘ ʚʳʙʨʘʥʘ 

ʢʦʣʦʥʢʘ ʜʣʠʥʦʡ 3 ʤ ʠ ʚʥʫʪʨʝʥʥʠʤ ʜʠʘʤʝʪʨʦʤ 3 ʤʤ, ʨʝʞʠʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘ-

ʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ 60-180 ̄ ʉ ʩʦ ʩʢʦʨʦʩʪʴʶ ʥʘʛʨʝʚʘ 8 ʉ̄/ʤʠʥ. ɸʥʘʣʠʟ ʧʨʦʚʦʜʠ-

ʣʠ ʥʘ ʛʘʟʦ-ʞʠʜʢʦʩʪʥʦʤ ʭʨʦʤʘʪʦʛʨʘʬʝ çʎʚʝʪ 160è. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʳʩʪʨʦʛʦ 

ʧʝʨʝʭʦʜʘ ʢʦʤʧʦʥʝʥʪʦʚ ʘʥʘʣʠʟʠʨʫʝʤʦʡ ʩʤʝʩʠ ʚ ʛʘʟʦʚʫʶ ʬʘʟʫ ʪʝʤʧʝʨʘʪʫʨʘ ʠʩ-

ʧʘʨʠʪʝʣʷ ʧʦʜʜʝʨʞʠʚʘʣʘʩʴ ʥʘ ʫʨʦʚʥʝ 225 ʉ̄. ɺ ʢʘʯʝʩʪʚʝ ʜʝʪʝʢʪʦʨʘ ʠʩʧʦʣʴʟʦ-

ʚʘʣʩʷ ɼʀʇ, ʚ ʢʘʯʝʩʪʚʝ ʧʦʜʚʠʞʥʦʡ ʛʘʟʦʚʦʡ ʬʘʟʳ ï ʘʨʛʦʥ ʩ ʨʘʩʭʦʜʦʤ  

30 ʤʣ/ʤʠʥ. ʆʙʲʝʤ ʚʚʦʜʠʤʦʡ ʚ ʭʨʦʤʘʪʦʛʨʘʬ ʧʨʦʙʳ ʩʦʩʪʘʚʣʷʣ 1,0 ʤʢʣ. ʀʜʝʥ-

ʪʠʬʠʢʘʮʠʶ ʚʝʱʝʩʪʚ ʧʨʦʚʦʜʠʣʠ ʧʦ ʚʨʝʤʝʥʘʤ ʫʜʝʨʞʠʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝ-

ʣʷʣʠ ʭʨʦʤʘʪʦʛʨʘʬʠʨʦʚʘʥʠʝʤ ʯʠʩʪʳʭ ʚʝʱʝʩʪʚ. ɺ ʩʚʷʟʠ ʩ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ ʭʘʨʘʢʪʝʨʦʤ ʨʘʙʦʪ ʧʦ ʛʠʜʨʦʢʘʨʙʦʤʝʪʦʢʩʠʣʠʨʦʚʘʥʠʶ ʦʢʪʝ-

ʥʘ-1 ʜʣʷ ʨʘʩʯʝʪʘ ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʧʨʝʜʝʣʷʝʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʙʳʣ ʚʳʙʨʘʥ ʤʝ-

ʪʦʜ ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʘʥʜʘʨʪʘ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʦʛʦ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʦ-ʢʩʠʣʦʣ. 

ʇʣʦʱʘʜʠ ʧʠʢʦʚ ʢʦʤʧʦʥʝʥʪʦʚ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʨʘʩʪʚʦʨʦʚ ʦʧʨʝʜʝʣʷʣʠ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʪʝʛʨʘʪʦʨʘ ʄʫʣʴʪʠʍʨʦʤ. ʉʦʩʪʘʚʳ ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʩʪʘʥʜʘʨʪ-

ʥʳʭ ʨʘʩʪʚʦʨʦʚ, ʫʢʘʟʘʥʥʳʝ ʚ ʪʘʙʣʠʮʝ, ʚʳʙʠʨʘʣʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʭʚʘ-

ʪʠʪʴ ʚʝʩʴ ʚʦʟʤʦʞʥʳʡ ʜʠʘʧʘʟʦʥ ʢʦʥʮʝʥʪʨʘʮʠʡ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʭʦʜʝ ʛʠʜʨʦʢʘʨ-

ʙʦʤʝʪʦʢʩʠʣʠʨʦʚʘʥʠʷ ʦʢʪʝʥʘ-1. 
ʊʘʙʣʠʮʘ 

ʉʦʩʪʘʚ ʩʪʘʥʜʘʨʪʥʳʭ ʨʘʩʪʚʦʨʦʚ ʜʣʷ ʢʘʣʠʙʨʦʚʢʠ ʭʨʦʤʘʪʦʛʨʘʬʘ 

 

ʈʘʩʪʚʦʨʳ 
c(ʉ8ʅ16),  

ʤʦʣʴ/ʣ 

c(ʉʅ3ʆʅ),  

ʤʦʣʴ/ʣ 

ʩ(C8H17COOCH3), 

ʤʦʣʴ/ʣ 

ʩ(ʉ6ʅ4(ʉʅ3)2), 

ʤʦʣʴ/ʣ 

1 0,1009 0,4500 0,0981 0,0500 

2 0,0504 0,2250 0,0490 0,0500 

3 0,0228 0,1000 0,0221 0,0500 

4 0,0101 0,0450 0,0098 0,0500 

5 0,0051 0,0225 0,0049 0,0500 
 

 

ʊʠʧʠʯʥʘʷ ʭʨʦʤʘʪʦʛʨʘʤʤʘ ʘʥʘʣʠʟʘ ʩʠʩʪʝʤʳ çʦʢʪʝʥ-1 ï ʤʝʪʘʥʦʣ ï ʤʝ-

ʪʠʣʧʝʣʘʨʛʦʥʘʪ ï ʪʦʣʫʦʣè ʚ ʫʩʣʦʚʠʷʭ, ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ, ʧʨʝʜʩʪʘʚʣʝʥʘ  

ʥʘ ʨʠʩ. 1. ʂʘʢ ʚʠʜʥʦ ʠʟ ʭʨʦʤʘʪʦʛʨʘʤʤʳ ʚ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʭʨʦʤʘʪʦ-

ʛʨʘʬʠʨʦʚʘʥʠʷ ʫʜʘʣʦʩʴ ʜʦʙʠʪʴʩʷ ʭʦʨʦʰʝʛʦ ʨʘʟʜʝʣʝʥʠʷ ʤʝʪʠʣʧʝʣʘʨʛʦʥʘʪʘ, 

ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʘʥʜʘʨʪʘ ʠ ʨʘʩʪʚʦʨʠʪʝʣʷ (ʪʦʣʫʦʣʘ). ʆʜʥʘʢʦ ʨʝʟʫʣʴʪʘʪʳ ʢʦʣʠʯʝ-

ʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩʪʘʥʜʘʨʪʥʳʭ ʨʘʩʪʚʦʨʦʚ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʦʢʪʝʥʘ-1 ʠ ʤʝʪʘʥʦ-

ʣʘ ʙʳʣʠ ʥʝʩʪʘʙʠʣʴʥʳ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʩʣʘʙʦʡ ʫʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʠʩʧʦʣʴʟʫʝʤʦʡ ʥʝʧʦʜʚʠʞʥʦʡ ʬʘʟʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʢʪʝʥʫ-1 ʢʘʢ ʥʘʠʤʝʥʝʝ ʧʦ-

ʣʷʨʥʦʤʫ ʢʦʤʧʦʥʝʥʪʫ ʩʠʩʪʝʤʳ ʠ ʥʠʟʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ɼʀʇ ʢ ʤʝʪʘʥʦʣʫ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʚ ʜʘʣʴʥʝʡʰʝʤ ʚʝʣʠ ʪʦʣʴʢʦ ʜʣʷ ʤʝ-

ʪʠʣʧʝʣʘʨʛʦʥʘʪʘ. 
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ʈʠʩ. 1. ʍʨʦʤʘʪʦʛʨʘʤʤʘ ʘʥʘʣʠʟʘ ʩʠʩʪʝʤʳ çʦʢʪʝʥ-1 ï ʤʝʪʘʥʦʣ ï ʤʝʪʠʣʧʝʣʘʨʛʦʥʘʪ ï ʪʦʣʫʦʣè 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʩʪʘʥʜʘʨʪʥʳʭ ʨʘʩʪʚʦʨʦʚ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʤʝʪʠʣ-

ʧʝʣʘʨʛʦʥʘʪʘ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʘʥʜʘʨʪʘ ʦ-ʢʩʠʣʦʣʘ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʦʪʥʦʰʝʥʠʷ 

ʧʣʦʱʘʜʝʡ ʧʠʢʦʚ ʵʪʠʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʉ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʣʠʥʝʡʥʦʛʦ ʜʠʘʧʘ-

ʟʦʥʘ ʨʘʙʦʪʳ ʧʣʘʤʝʥʥʦ-ʠʦʥʠʟʘʮʠʦʥʥʦʛʦ ʜʝʪʝʢʪʦʨʘ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʛʨʘʬʠʯʝ-

ʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪʥʦʰʝʥʠʷ ʧʣʦʱʘʜʝʡ ʵʬʠʨʘ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʘʥʜʘʨʪʘ ʦʪ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʬʠʨʘ (ʨʠʩ. 2).  

 

 
ʈʠʩ. 2. ʂ ʦʧʨʝʜʝʣʝʥʠʶ ʣʠʥʝʡʥʦʡ ʦʙʣʘʩʪʠ ʨʘʙʦʪʳ ʜʝʪʝʢʪʦʨʘ ʧʨʠ ʘʥʘʣʠʟʝ ʩʪʘʥʜʘʨʪʥʳʭ ʨʘʩ-

ʪʚʦʨʦʚ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʤʝʪʠʣʧʝʣʘʨʛʦʥʘʪʘ 
 

ɿʘʚʠʩʠʤʦʩʪʴ ʠʤʝʝʪ ʣʠʥʝʡʥʳʡ ʭʘʨʘʢʪʝʨ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʜʠʘʧʘʟʦʥʝ ʢʦʥ-

ʮʝʥʪʨʘʮʠʡ ʵʬʠʨʘ (ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ R = 0,9997), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʦ ʣʠʥʝʡʥʦʩʪʠ ʨʘʙʦʪʳ ʜʝʪʝʢʪʦʨʘ. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʦʧʨʘʚʦʯʥʦʛʦ ʢʦʵʬʬʠʮʠ-

0

0,5

1

1,5

2

2,5

3

0 0,02 0,04 0,06 0,08 0,1 0,12

Sɻ ʬ./Sʦ-ʢʩ. 

ʉɻ ʬ., ʤʦʣʴ/ʣ 
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ʝʥʪʘ, ʨʘʩʩʯʠʪʘʥʥʦʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʚʩʝʛʦ ʤʘʩʩʠʚʘ ʜʘʥʥʳʭ ʧʦ ʧʷʪʠ ʩʪʘʥʜʘʨʪʥʳʤ 

ʨʘʩʪʚʦʨʦʤ, ʩʦʩʪʘʚʣʷʝʪ 1,379Ñ0,024.  

ʇʫʪʝʤ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ 

ʦʮʝʥʢʘ ʥʘʣʠʯʠʷ ʛʨʫʙʳʭ ʦʰʠʙʦʢ ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʘʥʘʣʠʟʘ, ʘ ʪʘʢʞʝ ʚʦʩʧʨʦʠʟʚʦ-

ʜʠʤʦʩʪʠ ʠ ʪʦʯʥʦʩʪʠ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ɺ ʨʝʟʫʣʴʪʘʪʘʭ ʧʦ ʦʧʨʝʜʝ-

ʣʝʥʠʶ ʤʝʪʠʣʧʝʣʘʨʛʦʥʘʪʘ ʙʳʣʦ ʜʦʧʫʱʝʥʦ 4 % ʛʨʫʙʳʭ ʦʰʠʙʦʢ. ɼʣʷ ʦʮʝʥʢʠ 

ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʚʝʣʠʯʠʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʦʪʢʣʦʥʝʥʠʷ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʠʣʘ 4,01 %. ʊʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʡ ʦʮʝʥʠʚʘʣʠ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʦʰʠʙʢʠ ʧʨʷʤʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʠʣʘ 

1,7 %. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʢʦʣʠʯʝ-

ʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʪʠʣʧʝʣʘʨʛʦʥʘʪʘ ʤʝʪʦʜʦʤ ʛʘʟʦ-ʞʠʜʢʦʩʪʥʦʡ ʭʨʦʤʘʪʦ-

ʛʨʘʬʠʠ ʩ ʪʨʝʙʫʝʤʦʡ ʪʦʯʥʦʩʪʴʶ. 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʌʦʥʜʘ ʩʦʜʝʡʩʪʚʠʷ ʨʘʟ-

ʚʠʪʠʶ ʤʘʣʳʭ ʬʦʨʤ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʩʬʝʨʝ ʧʦ ʧʨʦʛʨʘʤʤʝ 

çʋʄʅʀʂè, ʢʦʥʢʫʨʩ çʋʄʅʀʂ-2-14-3è (ʜʦʛʦʚʦʨ ˉ 3565ɻʋ2/2014 ʦʪ 

23.09.2014). 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʉʝʚʦʩʪʴʷʥʦʚʘ, ʅ.ʊ. ʂʠʥʝʪʠʢʘ ʨʝʘʢʮʠʠ ʛʠʜʨʦʢʘʨʙʦʤʝʪʦʢʩʠʣʠʨʦʚʘʥʠʷ ʦʢʪʝʥʘ-1 

ʧʨʠ ʢʘʪʘʣʠʟʝ ʩʠʩʪʝʤʦʡ Pd(OAc)2 ï PPh3 ï p-TsOH [ʊʝʢʩʪ] / ʅ.ʊ. ʉʝʚʦʩʪʴʷʥʦʚʘ, ʉ.ɸ. ɹʘʪʘ-

ʰʝʚ, ɸ.ʄ. ɼʝʤʝʨʣʠʡ, ɺ.ɸ. ɸʚʝʨʴʷʥʦʚ // ʋʯʝʥʳʝ ʟʘʧʠʩʢʠ. ʕʣʝʢʪʨʦʥʥʳʡ ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ 

ʂʫʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ï 2013. ï ʊ. 2, ˉ 3. http://www.scientific-

notes.ru/index.php?page=6&new=32. 
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ʉɽʂʎʀʗ çɹʀʆʃʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀè 
 

ɺʆɿʄʆɾʅʆʉʊʀ ʆʎɽʅʂʀ ɿɸʉʋʍʆʋʉʊʆʁʏʀɺʆʉʊʀ ʉʆʈʊʆɺ 

ʗʏʄɽʅʗ ʇʆ ʆʉʄʆʈɽɻʋʃʗʊʆʈʅʓʄ ʉɺʆʁʉʊɺɸʄ ʉɽʄʗʅ 

 

ɸʙʩʘʣʫʜʠʥʦʚʘ ʄ.ʈ. 

ʤʘʛʠʩʪʨʘʥʪ ʢʘʬʝʜʨʳ ʬʠʟʠʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ 

ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 

ʈʦʩʩʠʷ, ʛ. ʄʘʭʘʯʢʘʣʘ 

 

ʆʤʘʨʦʚʘ ɿ.ɸ. 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʬʠʟʠʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ 

ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʈʦʩʩʠʷ, ʛ. ʄʘʭʘʯʢʘʣʘ 
 

ʈʘʩʩʤʦʪʨʝʥʦ ʚʣʠʷʥʠʝ ʚʦʜʥʦʛʦ ʩʪʨʝʩʩʘ ʥʘ ʦʩʤʦʨʝʛʫʣʷʮʠʶ ʩʝʤʷʥ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʧʨʦʨʦʩʪʢʦʚ ʫ ʩʦʨʪʦʚ ʷʯʤʝʥʷ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʜʥʳʡ ʜʝʬʠʮʠʪ, ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ, ʷʯʤʝʥʴ, ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ, 

ʧʨʦʨʦʩʪʢʠ, ʙʠʦʤʘʩʩʘ. 

 

ɿʘʩʫʭʘ ï ʦʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʩʥʠʞʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʨʘʩʪʝʥʠʡ. ɺ 

ʟʘʩʫʰʣʠʚʳʝ ʛʦʜʳ ʧʨʠ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʥʠʟʢʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʠʭ ʫʨʦʞʘʡʥʦʩʪʠ [10], ʧʨʝʞʜʝ ʚʩʝʛʦ, ʫʭʫʜʰʘʶʪʩʷ ʧʨʦ-

ʨʘʩʪʘʥʠʝ ʩʝʤʷʥ ʠ ʩʦʩʪʦʷʥʠʝ ʚʩʭʦʜʦʚ. ʇʦʣʝʚʘʷ ʦʮʝʥʢʘ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ 

ʩʦʨʪʦʚ ʥʝ ʚʩʝʛʜʘ ʜʦʩʪʫʧʥʘ ʠ ʪʨʝʙʫʝʪ ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʙʣʶʜʝʥʠʡ ʧʦ ʤʥʦʛʠʤ ʧʦ-

ʢʘʟʘʪʝʣʷʤ [1, 2, 5]. 

ɼʣʷ ʫʩʢʦʨʝʥʠʷ ʩʝʣʝʢʮʠʦʥʥʦʡ ʦʮʝʥʢʠ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʩʦʨʪʦʚ ʚʩʝ 

ʯʘʱʝ ʧʨʠʙʝʛʘʶʪ ʢ ʣʘʙʦʨʘʪʦʨʥʳʤ ʤʝʪʦʜʘʤ ʜʠʘʛʥʦʩʪʠʢʠ ʩʦʩʪʦʷʥʠʷ ʩʝʤʷʥ ʠ 

ʧʨʦʨʦʩʪʢʦʚ [6], ʧʫʪʝʤ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʠʭ ʚ ʨʘʩʪʚʦʨʘʭ ʦʩʤʦʪʠʢʦʚ, ʠʤʠʪʠʨʫ-

ʶʱʠʭ ʥʝʜʦʩʪʘʪʦʢ ʚʣʘʛʠ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʩʫʜʠʪʴ ʦ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʷʭ ʧʨʦʨʘʩʪʘʥʠʷ ʧʨʠ ʥʝʜʦʩʪʘʪʢʝ ʚʦʜʳ, ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʧʦʩʦʙʥʦʩʪʴ 

ʨʘʩʪʝʥʠʡ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʥʝʜʦʩʪʘʪʢʫ ʚʣʘʛʠ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ, ʯʪʦ ʦʪ-

ʨʘʞʘʝʪʩʷ ʠ ʥʘ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʝʛʦ ʵʪʘʧʘʭ. 

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ɺ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʭʦʜʠʣʦ ʩʨʘʚʥʝʥʠʝ ʦʙʨʘʟʮʦʚ ʩʝʤʷʥ ʷʯʤʝʥʷ ʠʟ 

ʢʦʣʣʝʢʮʠʠ ɼʝʨʙʝʥʪʩʢʦʡ ʆʉ ɺʀʈ ʧʦ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ: 

1. ʉʪ.1 ʢ-21905 pallidum ɿʘʚʝʪ 3 ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ (ʉʪ.1). 

2. ʉʪ.5 ʢ-15240 pallidum ɼʘʛʝʩʪʘʥʩʢʠʡ 239 ɼʘʛʝʩʪʘʥ (ʉʪ.5). 

3. ʉʪ.6 ʢ-22055 nutans ʊʝʤʧ ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ (ʉʪ.6). 

ɼʣʷ ʦʮʝʥʢʠ ʠʩʧʦʣʴʟʦʚʘʥʘ ʤʝʪʦʜʠʢʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʦʮʝʥʢʝ ʩʧʦʩʦʙʥʦʩʪʠ 

ʩʝʤʷʥ ʢ ʧʨʦʨʘʩʪʘʥʠʶ ʚ ʨʘʩʪʚʦʨʘʭ ʩʘʭʘʨʦʟʳ (6 ï 18 ʘʪʤ) ʩ ʛʨʘʜʘʮʠʝʡ ʚ 2 ʘʪʤ 

ʈʘʩʪʚʦʨʳ ʩʘʭʘʨʦʟʳ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʩʤʦʪʠʯʝʩʢʠʤ ʜʘʚʣʝʥʠʝʤ ʛʦʪʦʚʠʣʠ ʠʩʭʦ-

ʜʷ ʠʟ ʪʦʛʦ, ʯʪʦ ʚ 100 ʤʣ ʨʘʩʪʚʦʨʘ ʩ ʦʩʤʦʪʠʯʝʩʢʠʤ ʜʘʚʣʝʥʠʝʤ ʚ 16 ʘʪʤ ʩʦʜʝʨ-

ʞʠʪʩʷ 17,6 ʛ ʩʘʭʘʨʦʟʳ. ʅʝʧʦʚʨʝʞʜʝʥʥʳʝ ʩʝʤʷʥʘ ʷʯʤʝʥʷ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʢʣʘ-

ʜʳʚʘʣʠ ʠ ʧʨʦʨʘʱʠʚʘʣʠ ʧʦ 50 ʰʪ ʚ ʯʘʰʢʘʭ ʇʝʪʨʠ ʥʘ ʫʚʣʘʞʥʝʥʥʦʡ ʩʦʦʪʚʝʪ-
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ʩʪʚʫʶʱʠʤ ʨʘʩʪʚʦʨʦʤ ʩʘʭʘʨʦʟʳ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʝ ʚ ʪʝʯʝʥʠʠ ʧʷʪʠ ʩʫʪ 

(t=20ï21
ʦ 
ʉ). 

ʆʧʳʪ ʧʨʦʚʦʜʠʣʠ ʚ ʯʝʪʳʨʝʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʚʪʦʨʥʦʩʪʷʭ. ʅʘ 5 ʩʫʪ ʧʨʦ-

ʚʦʜʠʣʠ ʫʯʝʪ ʯʠʩʣʘ ʧʨʦʨʦʩʰʠʭ ʩʝʤʷʥ, ʢʦʣʠʯʝʩʪʚʘ ʟʘʨʦʜʳʰʝʚʳʭ ʢʦʨʥʝʡ ʠ 

ʜʣʠʥʳ ʥʘʠʙʦʣʴʰʝʛʦ ʠʟ ʥʠʭ, ʚʳʩʦʪʫ ʨʦʩʪʢʦʚ, ʩʳʨʫʶ ʠ ʩʫʭʫʶ ʙʠʦʤʘʩʩʫ ʢʦʨʥʝʡ 

ʠ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ ʧʨʦʨʦʩʪʢʦʚ [7]. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʭʦʡ ʙʠʦʤʘʩʩʳ ʙʶʢʩʳ ʩ 

ʤʘʪʝʨʠʘʣʦʤ ʧʦʤʝʱʘʣʠ ʚ ʪʝʨʤʦʩʪʘʪ ʥʘ 3 ʯʘʩʘ ʧʨʠ t=105
ʦ
 ʉ. ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ 

ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʘʤ [3]. ʆʮʝʥʢʘ 

ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʦʙʨʘʟʮʦʚ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ ʧʦʟʚʦʣʠʣʘ ʚʳʷʚʠʪʴ 

ʥʝʦʜʥʦʟʥʘʯʥʫʶ ʨʝʘʢʮʠʶ ʩʝʤʷʥ ʫ ʩʦʨʪʦʚ ʥʘ ʨʘʩʪʚʦʨʳ ʩʘʭʘʨʦʟʳ. 

ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʇʦ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ ʠ ʪʝʥʜʝʥʮʠʠ ʝʸ ʧʘʜʝʥʠʷ ʩ ʚʦʟʨʘʩʪʘʥʠʝʤ ʦʩʤʦʪʠʯʝ-

ʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʨʘʩʪʚʦʨʦʚ ʠʩʩʣʝʜʫʝʤʳʝ ʦʙʨʘʟʮʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʪʣʠʯʘʶʪʩʷ 

(ʪʘʙʣ. 1). ɺʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʧʘʜʘʝʪ ʥʘʯʠʥʘʷ ʩʦ ʟʥʘʯʝʥʠʡ 6 ʘʪʤ ʠ ʚʳʰʝ, ʘ ʧʨʠ 

ʜʘʚʣʝʥʠʠ ʚʳʰʝ 12 ʘʪʤ ʩʝʤʝʥʘ ʚʦʦʙʱʝ ʥʝ ʧʨʦʨʘʩʪʘʶʪ. ʅʘʠʙʦʣʴʰʫʶ ʯʫʚʩʪʚʠ-

ʪʝʣʴʥʦʩʪʴ ʢ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʶ ʚ ʨʘʩʪʚʦʨʘʭ ʩʘʭʘʨʦʟʳ ʧʨʦʷʚʠʣ ʉʪ.5, ʯʪʦ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʝʪ ʦ ʥʠʟʢʦʡ ʝʛʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʜʝʬʠʮʠʪʫ ʚʦʜʳ. 

ʇʨʠ ʦʩʤʦʪʠʯʝʩʢʦʤ ʜʘʚʣʝʥʠʠ 14 ʘʪʤ (15,8 ʩʘʭʘʨʦʟʳ/100 ʤʣ ʚʦʜʳ) ʨʝʢʦ-

ʤʝʥʜʫʝʪʩʷ ʨʘʥʞʠʨʦʚʘʪʴ ʩʦʨʪʘ ʧʦ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ ʥʘ ʥʝʩʢʦʣʴʢʦ ʛʨʫʧʧ [6]: 

ʥʝʫʩʪʦʡʯʠʚʳʝ (0 ï 20 %), ʩʣʘʙʦʫʩʪʦʡʯʠʚʳʝ (21 ï 40 %), ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ 

(41 ï 60 %), ʚʳʰʝ ʩʨʝʜʥʝʡ (61 ï 80 %), ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ (81 ï 100%). ɺ ʚʠ-

ʜʫ ʪʦʛʦ, ʯʪʦ ʧʨʠ ʦʩʤʦʪʠʯʝʩʢʦʤ ʜʘʚʣʝʥʠʠ 14 ʘʪʤ ʥʝ ʦʪʤʝʯʝʥʦ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝ-

ʤʷʥ ʥʠ ʫ ʦʜʥʦʛʦ ʠʟ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʩʦʨʪʦʚ ʷʯʤʝʥʷ, ʚʩʝ ʦʥʠ ʦʪʥʦʩʷʪʩʷ ʢ ʛʨʫʧʧʝ 

ʥʝʫʩʪʦʡʯʠʚʳʭ. 
ʊʘʙʣʠʮʘ 1 

ɺʩʭʦʞʝʩʪʴ (%) ʩʝʤʷʥ ʩʦʨʪʦʚ ʷʯʤʝʥʷ ʚ ʨʘʩʪʚʦʨʘʭ ʩʘʭʘʨʦʟʳ 

ʉʦʨʪ ʷʯʤʝʥʷ 
ʂʦʥʪʨʦʣʴ 

(0 ʘʪʤ) 

ʆʩʤʦʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʨʘʩʪʚʦʨʦʚ ʩʘʭʘʨʦʟʳ, ʘʪʤ 

6 8 10 12 14 16 18 

ʉʪ. 1 44 1,4 32 0,8 18 0,6 5 1,0 4 0,0 0 0,0 0 0,0 0 0,0 

ʉʪ. 5 40 2,8 27 1,3 16 2,8 5 1,2 0 0,0 0 0,0 0 0,0 0 0,0 

ʉʪ. 6 42 1,4 27 1,4 23 1,4 6 0,5 6 0,0 0 0,0 0 0,0 0 0,0 
 

ʉʪʨʝʩʩʦʚʳʝ ʚʦʟʜʝʡʩʪʚʠʷ, ʦʢʘʟʳʚʘʷ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʚʦʜʥʳʡ 

ʦʙʤʝʥ ʨʘʩʪʝʥʠʡ, ʚʳʟʳʚʘʶʪ ʪʦʨʤʦʞʝʥʠʝ ʨʦʩʪʘ ʨʘʩʪʷʞʝʥʠʝʤ ʧʦʜʝʣʠʚʰʠʭʩʷ 

ʢʣʝʪʦʢ [1], ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʩʦʩʪʦʷʥʠʠ ʧʨʦʨʦʩʪʢʦʚ. ʅʦ ʫ ʫʩʪʦʡʯʠʚʳʭ ʬʦʨʤ 

ʩʥʠʞʝʥʠʝ ʨʦʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʨʘʞʘʝʪʩʷ ʚ ʤʝʥʴʰʝʤ ʫʛʥʝʪʝ-

ʥʠʠ ʨʦʩʪʘ ʟʘʨʦʜʳʰʝʚʳʭ ʢʦʨʥʝʡ ʠ ʥʘʜʟʝʤʥʳʭ ʩʪʨʫʢʪʫʨ ʚ ʨʘʩʪʚʦʨʘʭ ʩʘʭʘʨʦʟʳ. 

ʀʩʩʣʝʜʦʚʘʥʥʳʝ ʥʘʤʠ ʦʙʨʘʟʮʳ ʷʯʤʝʥʷ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʫʛʥʝʪʝʥʠʝʤ ʨʦʩʪʦ-

ʚʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʧʦʚʳʰʝʥʠʝʤ ʦʩʤʦʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʨʘʩʪʚʦʨʘ ʩʘʭʘʨʦʟʳ. 

ʅʘ ʧʨʦʚʦʢʘʮʠʦʥʥʦʤ ʬʦʥʝ ʩ ʩʘʭʘʨʦʟʦʡ ʚʩʝ ʦʙʨʘʟʮʳ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ 

ʩʣʘʙʳʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ ʨʘʟʚʠʪʠʝʤ ʠ ʥʘʜʟʝʤʥʳʭ ʩʪʨʫʢʪʫʨ, ʯʪʦ ʧʦʜ-

ʪʚʝʨʞʜʘʝʪʩʷ ʜʘʥʥʳʤʠ (ʜʣʠʥʘ ʠ ʙʠʦʤʘʩʩʘ) (ʪʘʙʣ. 2). 

ɺ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʚʦʡʩʪʚ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʫʯʘʩʪʚʫʶʪ ʚʩʝ ʩʪʨʫʢʪʫʨʳ 

ʠ ʦʨʛʘʥʳ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʦʨʛʘʥʠʟʤʘ. ʇʨʠ ʟʘʩʫʭʝ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʫʨʦʞʘʷ ʦʙʝʩ-

ʧʝʯʠʚʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʝʨʚʠʯʥʦʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ [4]. ɺ ʩʦ-
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ʦʪʚʝʪʩʪʚʠʠ ʩ ʜʘʥʥʳʤʠ ʪʘʙʣʠʮʳ 2 ʚʳʷʚʣʝʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʟʘʨʦʜʳʰʝʚʳʭ 

ʢʦʨʥʝʡ ʫ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʨʪʦʚ ʜʦʩʪʦʚʝʨʥʦ ʫʤʝʥʴʰʘʣʦʩʴ ʩ ʧʦʚʳʰʝʥʠʝʤ 

ʦʩʤʦʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʨʘʩʪʚʦʨʘ ʩʘʭʘʨʦʟʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ. 

ʅʘʧʨʷʞʝʥʥʦʩʪʴ ʚʦʜʥʦʛʦ ʜʝʬʠʮʠʪʘ ʚʣʠʷʣʘ ʠ ʥʘ ʥʘʢʦʧʣʝʥʠʝ ʙʠʦʤʘʩʩʳ, 

ʢʘʢ ʥʘʟʝʤʥʦʡ ʯʘʩʪʠ, ʪʘʢ ʠ ʟʘʨʦʜʳʰʝʚʳʭ ʢʦʨʥʝʡ ʧʨʦʨʦʩʪʢʦʚ. ʉʚʷʟʴ ʤʝʞʜʫ 

ʥʘʜʟʝʤʥʦʡ ʤʘʩʩʦʡ ʠ ʤʘʩʩʦʡ ʢʦʨʥʝʡ ʚ ʩʪʨʝʩʩʦʚʳʭ ʫʩʣʦʚʠʷʭ ʦʯʝʥʴ ʩʣʦʞʥʘʷ. 
 

ʊʘʙʣʠʮʘ 2 

ɺʣʠʷʥʠʝ ʨʘʩʪʚʦʨʦʚ ʩʘʭʘʨʦʟʳ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʟʘʨʦʜʳʰʝʚʳʭ ʢʦʨʥʝʡ ʠ ʥʘʜʟʝʤʥʫʶ  

ʩʬʝʨʫ ʚʩʭʦʜʦʚ ʩʦʨʪʦʚ ʷʯʤʝʥʷ ʩʦʨʪʘ. ʂʦʥʪʨʦʣʴ ʅ2ʆ (0 ʘʪʤ) 

ʆʩʤʦʪʠʯʝʩʢʦʝ 

ʜʘʚʣʝʥʠʝ, 

ʘʪʤ 

ɿʘʨʦʜʳʰʝʚʳʝ ʢʦʨʥʠ ʅʘʜʟʝʤʥʘʷ ʩʠʩʪʝʤʘ 

ʢʦʣ-ʚʦ ʜʣʠʥʘ ʤʘʩʩʘ ʜʣʠʥʘ ʤʘʩʩʘ 

X m, ʰʪ. X m, ʩʤ X m, ʤʛ X m, ʩʤ X m, ʤʛ 

ʉʪ.1 

0 5,1Ñ0,30 5,8Ñ0,33 77,0Ñ8,30 8,4Ñ0,52 104,4Ñ4,60 

6 3,2Ñ0,21 3,2Ñ0,17 32,0Ñ1,81 3,3Ñ0,18 35,3Ñ1,73 

8 3,6Ñ0,36 3,3Ñ0,25 32,7Ñ2,83 3,8Ñ0,28 38,2Ñ2,28 

10 2,7Ñ0,58 2,4Ñ0,39 24,6Ñ1,65 1,8Ñ0,37 25,6Ñ2,72 

12 2,0Ñ0,71 1,9Ñ0,14 14,6Ñ1,61 2,2Ñ0,5 18,5Ñ3,50 

ʉʪ. 5 

0 5,5Ñ0,32 7,0Ñ0,50 73,3Ñ4,23 7,9Ñ0,36 82,7Ñ3,09 

6 3,3Ñ0,26 4,1Ñ0,20 33,6Ñ2,11 4,6Ñ0,20 46,7Ñ1,90 

8 3,4 0,33 3,7 0,20 33,3 3,22 3,2 0,30 33,1 3,36 

10 3,1Ñ0,42 2,6Ñ0,31 28,6Ñ3,60 2,3Ñ0,47 23,9Ñ5,63 

12 0 0 0 0 0 

ʉʪ.6 

0 4,8Ñ0,29 4,6Ñ0,23 43,2Ñ5,13 7,7Ñ0,47 75,3Ñ5,25 

6 3,5Ñ0,25 2,9Ñ0,17 26,5Ñ1,93 3,3Ñ0,23 33,7Ñ2,10 

8 3,0Ñ0,29 3,0Ñ0,25 28,7Ñ3,30 3,6Ñ0,28 35,8Ñ2,51 

10 2,9Ñ0,63 2,4Ñ0,39 20,6Ñ2,87 2,3Ñ0,45 25,4Ñ1,34 

12 2,5Ñ0,41 2,0Ñ0,46 22,2Ñ6,90 2,5Ñ0,33 24,3Ñ3,70 
 

ɹʠʦʤʘʩʩʘ ʟʘʨʦʜʳʰʝʚʳʭ ʢʦʨʥʝʡ ʠ ʥʘʜʟʝʤʥʳʭ ʩʪʨʫʢʪʫʨ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʦʩʤʦʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʨʘʩʪʚʦʨʘ ʩʘʭʘʨʦʟʳ ʧʘʜʘʝʪ (ʪʘʙʣ. 2). ʂʦʨʥʠ ʧʨʠ ʜʝʡ-

ʩʪʚʠʠ ʩʪʨʝʩʩʘ ʤʝʣʴʯʘʶʪ ʠ ʠʭ ʩʪʘʥʦʚʠʪʩʷ ʤʝʥʴʰʝ. ʋʤʝʥʴʰʘʝʪʩʷ ʤʘʩʩʘ ʠ ʜʣʠʥʘ 

ʠ ʥʘʜʟʝʤʥʳʭ ʩʪʨʫʢʪʫʨ. ɼʨʫʛʠʤ ʧʘʨʘʤʝʪʨʦʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ʪʝʤʧʳ ʨʦʩʪʘ ʚ 

ʩʪʨʝʩʩʦʚʳʭ ʫʩʣʦʚʠʷʭ, ʷʚʣʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝ ʨʘʟʤʝʨʦʚ ʢʦʨʥʝʚʦʡ ʠ ʥʘʜʟʝʤʥʦʡ 

ʯʘʩʪʝʡ ʨʘʩʪʝʥʠʷ [8, 9]. ʍʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʩʦʦʪʥʦʰʝʥʠʷ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ ʠ 

ʢʦʨʥʝʡ (ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʷʨʥʦʩʪʠ) ʚ ʫʩʣʦʚʠʷʭ ʜʝʬʠʮʠʪʘ ʚʦʜʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫ-

ʝʪ ʦ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʫʛʥʝʪʝʥʠʷ ʧʨʠʨʦʩʪʘ ʥʘʜʟʝʤʥʳʭ ʩʪʨʫʢʪʫʨ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʦʡ (ʪʘʙʣ. 3). 
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ʊʘʙʣʠʮʘ 3 

ɺʣʠʷʥʠʝ ʦʩʤʦʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʨʘʩʪʚʦʨʘ ʩʘʭʘʨʦʟʳ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʷʨʥʦʩʪʠ 

(ʙʠʦʤʘʩʩʘ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ/ʙʠʦʤʘʩʩʘ ʢʦʨʥʝʡ) ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʨʪʦʚ ʷʯʤʝʥʷ ʧʦ ʩʳʨʦʡ 

(ɸ) ʠ ʩʫʭʦʡ (ɹ) ʙʠʦʤʘʩʩʝ 

ʆʩʤʦʪʠʯʝʩʢʦʝ 

ʜʘʚʣʝʥʠʝ, ʘʪʤ 

ʉʪ.1 ʉʪ.5 ʉʪ.6 

ɸ ɹ ɸ ɹ ɸ ɹ 

0 1,8 1,34 1,21 1,12 2,05 1,44 

6 1,13 0,92 1,16 1,09 1,03 1,08 

8 1,22 1,18 1,03 1,11 1,54 1,28 

10 1,04 1,21 0,86 0,91 1,33 1,2 

12 1,28 1,28 0 0 1,12 1,11 

 

ʆʧʨʝʜʝʣʝʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʨʦʩʪʢʦʚ ʩʝʤʷʥ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʨʪʦʚ ʷʯʤʝʥʷ 

ʢ ʜʝʬʠʮʠʪʫ ʚʦʜʳ ʧʦ ʥʘʢʦʧʣʝʥʠʶ ʙʠʦʤʘʩʩʳ, ʠʟʤʝʥʝʥʠʶ ʨʦʩʪʦʚʳʭ ʧʘʨʘʤʝʪ-

ʨʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʘʩʫʭʠ ʦʩʤʦʪʠʢʘʤʠ ʧʦʟʚʦʣʠʣʦ 

ʦʮʝʥʠʪʴ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʳʝ ʦʙʨʘʟʮʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʣʘʙʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʚʦʜʥʦʤʫ ʜʝʬʠʮʠʪʫ ʠ ʥʠʟʢʠʤʠ ʦʩʤʦʨʝʛʫʣʷʪʦʨʥʳʤʠ ʩʚʦʡ-

ʩʪʚʘʤʠ ʩʝʤʷʥ. ɼʣʷ ʦʮʝʥʢʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʩʧʦʣʴʟʦʚʘʥʥʦʛʦ ʤʝʪʦʜʘ ʥʝʦʙʭʦʜʠ-

ʤʦ ʩʨʘʚʥʝʥʠʝ ʩʦʨʪʦʚ, ʨʝʟʢʦ ʦʪʣʠʯʘʶʱʠʭʩʷ ʧʦ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ. 
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ʇʆʇʋʃʗʎʀʗ ʇʋʍʆɽɼʆɺ (MALLOPHAGA) ʅɸ ɼʆʄɸʐʅʀʍ 

ʂʋʈɸʍ ɺ ɾʀʈʅʆɺʉʂʆʄ ʈɸʁʆʅɽ ɺʆʃɻʆɻʈɸɼʉʂʆʁ ʆɹʃɸʉʊʀ 

 

ɹʦʛʜʘʥʦʚʘ ɸ.ʅ. 

ʤʘʛʠʩʪʨʘʥʪ ʧʝʨʚʦʛʦ ʛʦʜʘ ʦʙʫʯʝʥʠʷ ʢʘʬʝʜʨʳ ʙʠʦʣʦʛʠʷ 

 ɺʦʣʛʦʛʨʘʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 

ʈʦʩʩʠʷ, ʛ. ɺʦʣʛʦʛʨʘʜ 
 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʨʠ ʚʠʜʘ ʧʫʭʦʝʜʦʚ, ʦʙʥʘʨʫʞʝʥʥʳʝ ʥʘ ʜʦʤʘʰʥʠʭ 

ʢʫʨʘʭ (Uchida pallidula, Goniocotes hologaster ʠ Lipeurus heterographus) ʚ ɾʠʨʥʦʚʩʢʦʤ 

ʨʘʡʦʥʝ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʀʟʫʯʝʥʘ ʵʢʩʪʝʥʩʠʚʥʦʩʪʴ ʟʘʨʘʞʝʥʠʷ ʠ ʩʦʦʪʥʦʰʝʥʠʝ ʯʠʩ-

ʣʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʠ ʧʘʨʘʟʠʪʠʯʝʩʢʠʭ ʥʘʩʝʢʦʤʳʭ ʥʘ ʦʜʥʦʤ ʭʦʟʷʠʥʝ ï ʧʨʦʢʦʨʤʠʪʝʣʝ, ʛʜʝ 

ʜʦʤʠʥʠʨʫʶʱʠʤ ʚʠʜʦʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʢʘʟʘʣʩʷ G. hologaster. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʫʭʦʝʜ, ʧʘʨʘʟʠʪʠʯʝʩʢʠʝ ʥʘʩʝʢʦʤʳʝ, ʜʦʤʘʰʥʠʝ ʢʫʨʳ, ʧʦʧʫʣʷʮʠʷ. 

 

ʇʫʭʦʝʜʳ (Mallophaga) ʩʦʩʪʘʚʣʷʶʪ ʦʪʨʷʜ ʤʝʣʢʠʭ (1-11 ʤʤ ʜʣʠʥʘ, 0,5 ï 3 

ʤʤ ʰʠʨʠʥʘ) ʙʝʩʢʨʳʣʳʭ ʵʢʪʦʧʘʨʘʟʠʪʦʚ, ʢʦʪʦʨʳʝ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʩʚʦʝʡ ʞʠʟʥʠ 

ʦʙʠʪʘʶʪ ʥʘ ʪʝʣʝ ʭʦʟʷʠʥʘ [1, ʩ. 21]. 

ɺ ʤʠʨʦʚʦʡ ʬʘʫʥʝ ʠʟʚʝʩʪʥʦ ʦʢʦʣʦ 4000 ʚʠʜʦʚ ʧʫʭʦʝʜʦʚ, ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʘʨʘʟʠʪʘʤʠ ʧʪʠʮ [2, ʩ. 14]. 

ʗʚʣʷʷʩʴ ʧʦʩʪʦʷʥʥʳʤʠ ʥʘʨʫʞʥʳʤʠ ʧʘʨʘʟʠʪʘʤʠ ʚ ʧʨʦʮʝʩʩʝ ʩʚʦʝʡ ʞʠʟʥʝ-

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʫʭʦʝʜʳ ʥʘʥʦʩʷʪ ʙʦʣʴʰʦʡ ʚʨʝʜ ʩʚʦʠʤ ʭʦʟʷʝʚʘʤ ʚʦ ʚʨʝʤʷ ʧʝ-

ʨʝʜʚʠʞʝʥʠʷ ʠ ʧʠʪʘʥʠʷ ʯʘʩʪʠʮʘʤʠ ʵʧʠʜʝʨʤʠʩʘ ʠ ʢʨʦʚʴʶ, ʚʳʟʳʚʘʶʪ ʨʘʟʜʨʘ-

ʞʝʥʠʷ ʠ ʟʫʜ ʢʦʞʠ. ʂʦʞʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʫʪʠ ʧʨʦʥʠʢʥʦʚʝʥʠʷ 

ʚ ʦʨʛʘʥʠʟʤ ʧʪʠʮʳ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ 

ʠʤʤʫʥʠʪʝʪʘ ʦʨʛʘʥʠʟʤʘ. ʀʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʪʘʢ ʞʝ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʠʟ 

ʚʠʜʘ Eomenacanthus stramineus ʚʳʜʝʣʝʥ ʚʠʨʫʩ ʚʦʩʪʦʯʥʦʛʦ ʣʦʰʘʜʠʥʦʛʦ ʵʥʮʝ-

ʬʘʣʦʤʠʝʣʠʪʘ. ɺʩʸ ʵʪʦ ʚ ʮʝʣʦʤ ʧʨʠʯʠʥʷʝʪ ʧʪʠʮʝʚʦʜʩʪʚʫ ʵʢʦʥʦʤʠʯʝʩʢʠʡ 

ʫʱʝʨʙ, ʩʥʠʞʘʷ ʷʡʮʝʥʦʩʢʦʩʪʴ ʢʫʨ ʠ ʥʘʨʫʰʘʷ ʥʦʨʤʘʣʴʥʳʡ ʨʦʩʪ ʮʳʧʣʷʪ 

[1, ʩ. 153]. 

ʇʫʭʦʝʜʳ ʜʦʩʪʘʪʦʯʥʦ ʘʢʪʠʚʥʦ ʠʟʫʯʘʣʠʩʴ ʫʯʸʥʳʤʠ ʚ ʧʝʨʠʦʜ ʉʉʉʈ, ʦʜ-

ʥʘʢʦ ʙʦʣʴʰʠʥʩʪʚʦ ʨʘʙʦʪ ʩ 20-ʭ ʧʦ 60-ʝ ʛʛ. ʍʍ ʚʝʢʘ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʥʘ ʪʝʨ-

ʨʠʪʦʨʠʠ ʙʳʚʰʠʭ ʩʦʶʟʥʳʭ ʨʝʩʧʫʙʣʠʢ (ʋʢʨʘʠʥʝ, ɹʝʣʦʨʫʩʩʠʠ, ʉʨʝʜʥʝʡ ɸʟʠʠ ʠ 

ʪ.ʜ.) [2, ʩ. 1-2, 36-76]. 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʠʤʝʶʪʩʷ ʨʘʙʦʪʳ, ʢʘʩʘʶʱʠʝʩʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʫʭʦʝʜʦʚ ʧʪʠʮ ʎʝʥʪʨʘʣʴʥʦʛʦ ʇʨʝʜʢʘʚʢʘʟʴʷ [5, ʩ. 84-87; 6,  

ʩ. 461-474]. ʀʟʫʯʝʥʠʝ ʧʫʭʦʝʜʦʚ ʜʦʤʘʰʥʠʭ ʢʫʨ ʦʪʥʦʩʠʪʝʣʴʥʦ ɺʦʣʛʦʛʨʘʜʩʢʦʡ 

ʦʙʣʘʩʪʠ ʧʨʦʚʦʜʷʪʩʷ ʥʘʤʠ ʚʧʝʨʚʳʝ [3, ʩ. 55-58; 4, ʩ. 14-18; 7, ʩ. 21-25; 8,  

ʩ. 156-159]. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʈʝʛʫʣʷʨʥʳʝ ʩʙʦʨʳ ʥʘʩʝʢʦʤʳʭ ʧʨʦʚʦʜʠʣʠʩʴ ʩ 14 

ʜʦʤʘʰʥʠʭ ʢʫʨ (Gallus domesticus) ʦʜʠʥ ʨʘʟ ʚ ʤʝʩʷʮ ʩ ʦʢʪʷʙʨʷ 2013 ʛ. ʧʦ ʘʧ-

ʨʝʣʴ 2014 ʛ ʚ ʯʘʩʪʥʦʤ ʧʦʜʚʦʨʴʝ ʨ. ʧ. ʃʠʥʸʚʦ (ɾʠʨʥʦʚʩʢʠʡ ʨ-ʦʥ, ɺʦʣʛʦʛʨʘʜ-

ʩʢʘʷ ʦʙʣ.) ʧʦ ʤʝʪʦʜʫ ɽ. ɼ. ʌʦʤʠʯʝʚʦʡ [9, ʩ. 38-41]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʧʨʦʩʤʦʪʨʝʥʦ 9 456 ʧʘʨʘʟʠʪʦʚ, ʠʟ ʥʠʭ: 

5 224 ʩʘʤʢʠ, 2 302 ʩʘʤʮʘ, 1 930 ʣʠʯʠʥʦʢ. 
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ʀʟ ʚʩʝʭ ʩʦʙʨʘʥʥʳʭ ʵʢʪʦʧʘʨʘʟʠʪʦʚ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʜʝʣʘʣʠ ʚʨʝʤʝʥʥʳʝ 

ʤʠʢʨʦʧʨʝʧʘʨʘʪʳ, ʟʘʢʣʶʯʘʷ ʠʭ ʚ ʛʣʠʮʝʨʠʥ. ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʪʦʪʘʣʴʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ɻʫʤʤʠʘʨʘʙʠʢʦʚʫʶ ʩʤʝʩʴ ʌʦʨʘ ï ɹʝʨʣʝʟʝ. 

ɺʠʜʦʚʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʥʘʩʝʢʦʤʳʭ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʧʦ ʠʤʘʛʠʥʘʣʴʥʦʡ 

ʠ ʣʠʯʠʥʦʯʥʦʡ ʩʪʘʜʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʧʨʝʜʝʣʠʪʝʣʷ [2, ʩ. 36-69].  

ʌʦʪʦʛʨʘʬʠʠ ʚʠʜʦʚ ʧʫʭʦʝʜʦʚ ʚʳʧʦʣʥʝʥʳ ʩ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʦʡ ʢʘʤʝʨʳ 

DCM 900 ʠ ʧʨʦʛʨʘʤʤʳ ScopePhoto 3.0. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʦʙ-

ʥʘʨʫʞʝʥʦ ʜʚʘ ʚʠʜʘ ʧʫʭʦʝʜʦʚ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʧʦʜʦʪʨʷʜʫ Ischnocera ï Goni-

ocotes hologaster (Nitzsch in Burmeister, 1838) (ʨʠʩ. 3) ʠ Lipeurus heterographus 

(Nitzsch in Giebel, 1866) (ʨʠʩ. 1), ʠ ʦʜʠʥ ʚʠʜ ï ʢ ʧʦʜʦʪʨʷʜʫ Amblycera ï Uchida 

pallidula (Neumann, 1912) (ʨʠʩ. 2). 

 
 

ʉʦʦʪʥʦʰʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʟʘʨʘʞʝʥʠʷ ʠ ʯʠʩʣʝʥʥʦʩʪʴ ʧʦʧʫʣʷʮʠʠ ʚʠ-

ʜʦʚ ʧʫʭʦʝʜʦʚ ʥʘ ʦʜʥʦʤ ʭʦʟʷʠʥʝ ï ʧʨʦʢʦʨʤʠʪʝʣʝ, ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʰʢʘʣʝ 

çʆʮʝʥʢʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʟʘʨʘʞʝʥʠʷ ʵʢʪʦʧʘʨʘʟʠʪʘʤʠ ʧʪʠʮè ʧʦ ɽ. ɼ. ʌʦʤʠʯʝ-

ʚʦʡ [9, ʩ. 38-41].  

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʩʦʦʪʥʦʰʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʚʠʜʦʚ ʧʫʭʦʝʜʦʚ ʚ ʧʦʧʫʣʷ-

ʮʠʠ ʭʦʟʷʠʥʘ ʠʤʝʣʠ ʩʚʦʶ ʦʩʦʙʝʥʥʦʩʪʴ (ʪʘʙʣ. 1): ʯʘʩʪʴ ʢʫʨ ʠʭ ʥʝ ʠʤʝʣʘ, ʥʘ ʥʝ-

ʢʦʪʦʨʳʭ ʦʥʠ ʙʳʣʠ ʝʜʠʥʠʯʥʳ ʠʣʠ ʤʘʣʦʯʠʩʣʝʥʥʳ, ʫ ʤʥʦʛʠʭ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʟʘ-

ʨʘʞʝʥʠʷ ʙʳʣʘ ʩʨʝʜʥʝʡ, ʘ ʥʘ ʦʪʜʝʣʴʥʳʭ ʦʩʦʙʷʭ ʥʘʩʯʠʪʳʚʘʣʦʩʴ ʙʦʣʝʝ ʩʦʪʥʠ ʵʢ-

ʟʝʤʧʣʷʨʦʚ, ʧʨʠʯʝʤ ʦʜʠʥ ʠʟ ʥʠʭ ʯʠʩʣʝʥʥʦ ʧʨʝʦʙʣʘʜʘʣ. 

ɼʦʤʠʥʠʨʫʶʱʠʤ ʚʠʜʦʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ G. 

hologaster (ʪʘʙʣ.) ʉ ʦʢʪʷʙʨʷ ʧʦ ʘʧʨʝʣʴ ʜʦʣʷ ʧʪʠʮ ʩ ʚʳʩʦʢʦʡ ʟʘʨʘʞʸʥʥʦʩʪʴʶ 

ʵʪʠʤ ʧʘʨʘʟʠʪʦʤ ʩʦʩʪʘʚʣʷʣʘ ʦʪ 21,4 % ï 35,7 %. ʏʠʩʣʝʥʥʦʩʪʴ ʢʫʨ ʟʘʨʘʞʸʥʥʳʭ 

ʝʜʠʥʠʯʥʳʤʠ ʵʢʟʝʤʧʣʷʨʘʤʠ G. hologaster ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 7,1 % ï 

14,3 % ʦʪ ʚʩʝʭ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʪʠʮ. ɽʜʠʥʠʯʥʳʤʠ ʩʙʦʨʘʤʠ U. pallidula, ʙʳʣʦ 

ʟʘʨʘʞʝʥʦ ʦʪ 20 % ʜʦ 38,5 %, ʘ ʚʳʩʦʢʘʷ ʟʘʨʘʞʸʥʥʦʩʪʴ ʢʫʨ ʵʪʠʤ ʧʫʭʦʝʜʦʤ ʩʦ-

ʩʪʘʚʣʷʣʘ 7,1% ʚ ʥʦʷʙʨʝ, ʜʝʢʘʙʨʝ ʠ 10% ʚ ʘʧʨʝʣʝ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʠʜ  

L. heterographus ʚ ʥʘʰʠʭ ʩʙʦʨʘʭ ʧʨʝʜʩʪʘʚʣʝʥ ʝʜʠʥʠʯʥʳʤʠ ʵʢʟʝʤʧʣʷʨʘʤʠ, ʧʦ-

ʵʪʦʤʫ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʪʦʛʦ ʚʠʜʘ ʚ ʧʦʧʫʣʷʮʠʠ ʭʦʟʷʠʥʘ ʥʘ 

ʜʘʥʥʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʝʚʦʟʤʦʞʥʦ. 
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ʊʘʙʣʠʮʘ 

ʇʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʠ G. hologaster  

ʠ U. pallidula ʥʘ ʦʜʥʦʤ ʭʦʟʷʠʥʝ ï ʧʨʦʢʦʨʤʠʪʝʣʝ 

ɺʨʝʤʷ 

ʩʙʦʨʘ 

Goniocotes hologaster Uchida pallidula 

+ 

(%) 

++ 

(%) 

+++ 

(%) 

++++ 

(%) 

 

+ 

(%) 

++ 

(%) 

+++ 

(%) 

++++ 

(%) 

ʆʢʪʷʙʨʴ 7,7 15,4 53,8 23,1 38,5 23 38,5 - 

ʅʦʷʙʨʴ 14,3 28,6 35,7 21,4 21,4 28,6 42,9 7,1 

ɼʝʢʘʙʨʴ 14,3 14,3 50 21,4 28,6 42,9 21,4 7,1 

ʗʥʚʘʨʴ 7,2 35,7 35,7 21,4 21,4 42,9 35,7 - 

ʌʝʚʨʘʣʴ 7,1 21,4 42,9 28,6 35,7 42,9 21,4 - 

ʄʘʨʪ - 21,4 42,9 35,7 21,4 42,9 35,7 - 

ɸʧʨʝʣʴ - 28,6 35,7 35,7 20 30 40 10 

ʇʨʠʤʝʯʘʥʠʝ: + ʝʜʠʥʠʯʥʳʝ ʩʙʦʨʳ, ++ ʩʣʘʙʘʷ ʟʘʨʘʞʝʥʥʦʩʪʴ, +++ ʩʨʝʜʥʷʷ, ++++ ʚʳ-

ʩʦʢʘʷ [9, ʩ. 38-41].  
 

ʂʘʢ ʧʦʢʘʟʘʣʠ ʥʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʩʝʩʪʦʨʦʥʥʝʝ ʠʟʫʯʝʥʠʝ ʵʢʪʦʧʘʨʘʟʠ-

ʪʦʚ ʢʫʨ (ʚʠʜʳ ʠ ʯʠʩʣʝʥʥʦʩʪʴ ʠʭ ʧʦʧʫʣʷʮʠʠ) ʚ ʨʘʡʦʥʘʭ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘ-

ʩʪʠ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʪʦʜʦʚ 

ʙʦʨʴʙʳ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʩ ʧʘʨʘʟʠʪʠʯʝʩʢʠʤʠ ʥʘʩʝʢʦʤʳʤʠ, ʥʦ ʠ ʠʤʝʝʪ ʤʝʜʠʢʦ-

ʚʝʪʝʨʠʥʘʨʥʦʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʘʣɹ-

ʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ. 
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ʌʀɿʀʂʆ-ʍʀʄʀʏɽʉʂʀɽ ʀ ʄʀʂʈʆɹʀʆʃʆɻʀʏɽʉʂʀɽ 

ʇʆʂɸɿɸʊɽʃʀ ɿʆʃʆʊʆɻʆ ʂɸʈɸʉʗ ʗʂʋʊʀʀ ʇʈʀ ɼʀɻʈɸʄʄʆɿɽ 

 

ɻʘʙʳʰʝʚʘ ʃ.ʄ. 

ʤʘʛʠʩʪʨʘʥʪ ʧʨʦʛʨʘʤʤʳ çɺʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʘʷ ʵʢʩʧʝʨʪʠʟʘè 

ʗʢʫʪʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʘʢʘʜʝʤʠʠ, 

ʈʦʩʩʠʷ, ʛ. ʗʢʫʪʩʢ 
 

ʇʨʦʚʝʜʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʟ 17 ʧʨʦʙ ʟʦʣʦʪʦʛʦ ʢʘʨʘʩʷ ʫ ʪʨʸʭ 

ʧʨʦʙ ʦʪ ʢʘʨʘʩʝʡ ʦʙʥʘʨʫʞʝʥʳ Digramma interrupta ʧʦ ʦʜʥʦʤʫ ʵʢʟʝʤʧʣʷʨʫ. ʄʠʢʨʦʙʠʦʣʦʛʠ-

ʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʥʝ ʟʘʨʘʞʝʥʥʦʛʦ ʠ ʟʘʨʘʞʝʥʥʦʛʦ ʜʠʛʨʘʤʤʦʟʦʤ ʢʘʨʘʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʦ-

ʧʫʩʪʠʤʳʤ ʫʨʦʚʥʷʤ, ʦʜʥʘʢʦ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʦʨʤʘʪʠʚʫ.  

  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʛʨʘʤʤʦʟ, ʢʘʨʘʩʴ, ʨʝʤʥʝʮʳ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

 

ɺʚʝʜʝʥʠʝ 

ʕʥʜʦʧʘʨʘʟʠʪʳ, ʙʫʜʫʯʠ ʚʨʝʜʠʪʝʣʷʤʠ ʨʳʙ, ʚʳʟʳʚʘʶʪ ʦʩʪʨʳʝ ʠ ʭʨʦʥʠʯʝ-

ʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʥʝʨʝʜʢʦ ʚʳʟʳʚʘʶʱʠʝ ʛʠʙʝʣʴ ʭʦʟʷʠʥʘ. ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʛʝʣʴʤʠʥʪʦʟʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʢʘʨʧʦʚʳʭ ʨʳʙ ʷʚʣʷʶʪʩʷ ʣʠ-

ʛʫʣʸʟ ʠ ʜʠʛʨʘʤʤʦʟ, ʚʳʟʳʚʘʝʤʳʝ ʨʝʤʥʝʮʘʤʠ. ʈʝʤʥʝʮʳ ʷʚʣʷʶʪʩʷ ʮʝʩʪʦʜʘʤʠ 

ʩʝʤʝʡʩʪʚʘ Ligulidae Claus, 1885, ʩʦ ʩʣʦʞʥʳʤ ʮʠʢʣʦʤ ʨʘʟʚʠʪʠʷ, ʣʠʯʠʥʢʠ ʢʦʪʦ-

ʨʳʭ ʥʘ ʩʪʘʜʠʠ ʧʣʝʨʦʮʝʨʢʦʠʜʘ ʧʦʩʝʣʷʶʪʩʷ ʚ ʧʦʣʦʩʪʠ ʪʝʣʘ, ʚ ʦʩʥʦʚʥʦʤ ʢʘʨʧʦ-

ʚʳʭ, ʨʳʙ, ʫʚʝʣʠʯʠʚʘʷʩʴ ʚ ʨʘʟʤʝʨʘʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʲʸʤʘ ʪʝʣʘ ʭʦʟʷʠʥʘ  

[8, ʩ. 9-10].  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʜʠʛʨʘʤʤʦʟ ʢʘʨʘʩʝʡ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʗʢʫʪʠʠ. ɺʧʝʨʚʳʝ ʫ ʨʳʙ ʗʢʫʪʠʠ ʜʦʩʪʦʚʝʨʥʦ ʦʙʥʘʨʫʞʝʥʳ ʨʝʤʥʝʮʳ 

ʉ.ɸ. ɻʨʶʥʝʨʦʤ [6, ʩ. 8-9], ʚ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʢʘʨʘʩʷ ʠ ʦʧʨʝʜʝʣʝʥʳ ʠʤ ʢʘʢ 

Ligula intestinalis (Linnacus, 1758). ɹʦʣʝʝ ʜʝʪʘʣʴʥʦʝ ʧʘʨʘʟʠʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʝ ʩʘʤʦʛʦ ʢʨʫʧʥʦʛʦ ʚʦʜʦʸʤʘ ʗʢʫʪʠʠ ʨʝʢʠ ʃʝʥʳ ʚ 1948 ʛʦʜʫ ʙʳʣʦ 

ʧʨʦʚʝʜʝʥʦ ʆ.ʅ. ɹʘʫʝʨʦʤ, ʢʦʪʦʨʳʤ ʨʝʤʥʝʮʳ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʫ ʧʣʦʪʚʳ  

[4, ʩ. 160-170]. ʇʣʘʥʦʤʝʨʥʦʝ ʠʟʫʯʝʥʠʝ ʧʘʨʘʟʠʪʦʬʘʫʥʳ ʨʳʙ ʚ ʚʦʜʦʸʤʘʭ ʗʢʫ-

ʪʠʠ ʙʳʣʦ ʥʘʯʘʪʦ ʅ.ʄ. ɻʫʙʘʥʦʚʳʤ. ʅʘ ʨʝʢʘʭ ʂʦʣʳʤʘ, ʀʥʜʠʛʠʨʢʘ ʠ ʦʟʸʨʘʭ ʂʦ-

ʣʳʤʦ-ʀʥʜʠʛʠʨʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʨʝʤʥʝʮʳ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʫ ʢʘʨʘʩʝʡ ʠ 

ʦʟʸʨʥʦʛʦ ʛʦʣʴʷʥʘ ʚ ʦʟʸʨʘʭ ɾʠʨʢʦʚʦ ʠ ɸʨʳʣʘʭ, Schistocephalus pungitii ï ʫ ʜʝ-

ʚʷʪʠʠʛʣʦʡ ʢʦʣʶʰʢʠ ʚ ʦʟʝʨʝ ʈʫʞʥʠʢʦʚʦ [7, ʩ. 115-123]. ɼʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʦʩʦʙʝʥʥʦʩʪʝʡ ʵʢʦʣʦʛʠʠ ʨʝʤʥʝʮʦʚ ʧʨʦʚʝʜʝʥʳ ʆ.ɼ. ɸʧʩʦʣʠ-
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ʭʦʚʦʡ, ɺ.ɸ. ʆʜʥʦʢʫʨʮʝʚʳʤ ʠ ɸ.ɼ. ʈʝʰʝʪʥʠʢʦʚʳʤ [1, ʩ. 18; 2, ʩ. 32-34; 3,  

ʩ. 3; 10, ʩ. 10]. 

ʇʦʨʘʞʝʥʠʝ ʨʳʙ ʨʝʤʥʝʮʘʤʠ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʨʠʚʦʜʠʪ ʢ ʜʠʩʬʫʥʢʮʠʠ ʠ 

ʘʪʨʦʬʠʠ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʥʘʩʪʫʧʘʝʪ ʠʩʪʦʱʝʥʠʝ, ʙʝʩʧʣʦʜʠʝ, ʠʥʪʦʢʩʠʢʘʮʠʷ 

ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʝʟʢʦ ʩʥʠʞʘʝʪʩʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʫʨʦʚʝʥʴ ʚʦʩʧʨʦʠʟʚʦʜ-

ʩʪʚʘ [11]. ɹʦʣʝʟʥʝʪʚʦʨʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʨʳʙ, ʚʳʟʳʚʘʝʤʦʛʦ ʧʘʨʘ-

ʟʠʪʦʤ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʛʨʫʧʧ: ʤʝʭʘʥʠʯʝʩʢʦʝ, ʘʣʣʝʨʛʠʯʝʩʢʦʝ, 

ʪʦʢʩʠʯʝʩʢʦʝ, ʪʨʦʬʠʯʝʩʢʦʝ ʠ ʠʥʦʢʫʣʷʨʥʦʝ, ʯʪʦ ʩʠʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ ʤʷʩʘ 

ʢʘʢ ʧʠʱʝʚʦʛʦ ʧʨʦʜʫʢʪʘ. ʆʜʥʘʢʦ, ʚ ʜʦʩʪʫʧʥʦʡ ʥʘʤ ʣʠʪʝʨʘʪʫʨʝ ʤʳ ʥʝ ʥʘʰʣʠ 

ʩʚʝʜʝʥʠʡ ʦ ʚʣʠʷʥʠʠ ʜʠʛʨʘʤʤ ʥʘ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʫʶ ʦʮʝʥʢʫ ʟʦʣʦʪʦʛʦ 

ʢʘʨʘʩʷ ʚ ʗʢʫʪʠʠ, ʯʪʦ ʠ ʷʚʠʣʦʩʴ ʮʝʣʴʶ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʡ ʨʘʙʦʪʳ. 
 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʥʘ ʢʘʬʝʜʨʝ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʬʘ-

ʢʫʣʴʪʝʪʘ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʗʢʫʪʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʦʡ ʘʢʘʜʝʤʠʠ, ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʡ ʛʦʨʦʜʩʢʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ ʣʘʙʦʨʘ-

ʪʦʨʠʠ ʋʧʨʘʚʣʝʥʠʷ ʚʝʪʝʨʠʥʘʨʠʠ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ, ʚ ʦʪʜʝʣʘʭ ʧʘʨʘʟʠʪʦʣʦʛʠʠ 

ʠ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʗʢʫʪʩʢʦʡ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʡ ʚʝʪʝʨʠ-

ʥʘʨʥʦ-ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ, ʚ ʦʟʝʨʘʭ ʎʝʥʪʨʘʣʴʥʦʡ ʗʢʫʪʠʠ ʚ 2013-

2015 ʛʛ. ʀʩʩʣʝʜʦʚʘʥʦ 17 ʧʨʦʙ ʟʦʣʦʪʦʛʦ ʢʘʨʘʩʷ. 

ʇʨʠ ʧʘʨʘʟʠʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʚʳʷʚʣʝʥʠʷ 

ʨʳʙ ʩ ʥʘʣʠʯʠʝʤ ʜʠʛʨʘʤʤ ʧʦʣʴʟʦʚʘʣʠʩʴ ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʫʢʘʟʘʥʠʷʤʠ çɼʠʘʛʥʦ-

ʩʪʠʢʘ ʧʘʨʘʟʠʪʘʨʥʳʭ ʙʦʣʝʟʥʝʡ ʨʳʙè [13]; çʀʥʩʪʨʫʢʮʠʝʡ ʧʦ ʩʘʥʠʪʘʨʥʦ-

ʧʘʨʘʟʠʪʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʝ ʨʳʙʳ ʠ ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠè [9].  

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ɻʆʉʊʫ 26670-

85 çʇʨʦʜʫʢʪʳ ʧʠʱʝʚʳʝ ʠ ʚʢʫʩʦʚʳʝ. ʄʝʪʦʜʳ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʤʠʢʨʦʦʛʨʛʘ-

ʥʠʟʤʦʚè [5]. 

ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʢʣʶʯʘʶʱʠʝ ʙʘʢʪʝʨʠʦʩʢʦʧʠʶ, ʧʦ-

ʩʪʘʥʦʚʢʫ ʨʝʘʢʮʠʠ ʥʘ ʧʝʨʦʢʩʠʜʘʟʫ, ʦʧʨʝʜʝʣʝʥʠʝ ʩʝʨʦʚʦʜʦʨʦʜʘ, ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʚʦʜʦʨʦʜʥʳʭ ʠʦʥʦʚ (pH), ʨʝʘʢʮʠʶ ʩ ʩʝʨʥʦʢʠʩʣʦʡ ʤʝʜʴʶ, ʨʝʜʫʢʪʘʟʥʫʶ ʧʨʦʙʫ, 

ʧʨʦʙʫ ʚʘʨʢʦʡ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ çʇʨʘʚʠʣʘʤ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ ʵʢʩ-

ʧʝʨʪʠʟʳ ʧʨʝʩʥʦʚʦʜʥʦʡ ʨʳʙʳ ʠ ʨʘʢʦʚè [12]. 
 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʇʨʦʚʝʜʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʟ 17 ʧʨʦʙ ʟʦʣʦʪʦʛʦ 

ʢʘʨʘʩʷ ʫ ʪʨʸʭ ʧʨʦʙ ʦʪ ʢʘʨʘʩʝʡ ʦʙʥʘʨʫʞʝʥʳ Digramma interrupta ʧʦ ʦʜʥʦʤʫ ʵʢ-

ʟʝʤʧʣʷʨʫ. ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʥʝ ʟʘʨʘʞʝʥʥʦʛʦ ʠ ʟʘʨʘʞʝʥʥʦʛʦ 

ʜʠʛʨʘʤʤʦʟʦʤ ʢʘʨʘʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʦʧʫʩʪʠʤʳʤ ʫʨʦʚʥʷʤ, ʦʜʥʘʢʦ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʦʨʤʘʪʠʚʫ (ʪʘʙʣ.). ɼʠʛʨʘʤʤʦʟ ʨʳʙ 

ʥʝ ʦʧʘʩʝʥ ʜʣʷ ʯʝʣʦʚʝʢʘ. 
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ʊʘʙʣʠʮʘ 

ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʟʦʣʦʪʦʛʦ ʢʘʨʘʩʷ 

ʧʨʠ ʜʠʛʨʘʤʤʦʟʝ  

ʇʦʢʘʟʘʪʝʣʠ ʅʦʨʤʘʪʠʚ 

ʈʝʟʫʣʴʪʘʪ ʠʩʧʳʪʘ-

ʥʠʡ ʢʘʨʘʩʷ, 

ʥʝ ʟʘʨʘʞʝʥʥʦʛʦ ʜʠ-

ʛʨʘʤʤʦʟʦʤ 

ʈʝʟʫʣʴʪʘʪ ʠʩʧʳ-

ʪʘʥʠʡ ʢʘʨʘʩʷ, 

ʟʘʨʘʞʸʥʥʦʛʦ ʜʠ-

ʛʨʘʤʤʦʟʦʤ 

ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʨʅ ï ʤʷʩʘ 5,7 ï 6,2 6,1 6,7 

ʈʝʘʢʮʠʷ ʩ ʉʠSO4 ʦʪʨʠʮ. ʦʪʨʠʮ. ʩ ʭʣʦʧʴʷʤʠ 

ʈʝʘʢʮʠʷ ʥʘ ʧʝʨʦʢʩʠʜʘ-

ʟʫ 

 

ʧʦʣʦʞʠʪ. 

 

ʧʦʣʦʞʠʪ. 

 

ʩ ʟʘʜʝʨʞʢʦʡ 

ʇʨʦʙʘ ʚʘʨʢʠ 

(ʙʫʣʴʦʥ) 

ʘʨʦʤʘʪʥʳʡ  ʘʨʦʤʘʪʥʳʡ ʥʝ ʘʨʦʤʘʪʥʳʡ,  

ʥʝ ʚʢʫʩʥʳʡ 

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

Listeria monocytogenes, 

ʛ 

ʚ 25 ʛ ʥʝ ʜʦʧʫʩ-

ʢʘʶʪʩʷ 

ʥʝ ʦʙʥʘʨʫʞʝʥʳ ʥʝ ʦʙʥʘʨʫʞʝʥʳ 

ʂʄɸʌɸʥʄ, ʂʆɽ/ʛ ʥʝ ʙʦʣʝʝ 1*10
5
 ʤʝʥʝʝ 1*10

4
 ʤʝʥʝʝ 1*10

4
 

ɹɻʂʇ (ʢʦʣʠʬʦʨʤʳ), ʛ 

 

ʚ 0,001 ʛ ʥʝ ʜʦ-

ʧʫʩʢʘʶʪʩʷ  

ʥʝ ʦʙʥʘʨʫʞʝʥʳ 

 

ʥʝ ʦʙʥʘʨʫʞʝʥʳ 

 

ʇʘʪʦʛʝʥʥʳʝ ʤʠʢʨʦʦʨ-

ʛʘʥʠʟʤʳ, ʚ ʪ.ʯ. 

ʩʘʣʴʤʦʥʝʣʣʳ, ʛ 

ʥʝ ʜʦʧʫʩʢʘʶʪʩʷ 

 

ʥʝ ʦʙʥʘʨʫʞʝʥʳ 

 

ʥʝ ʚʳʜʝʣʝʥʳ 

ʄʠʢʨʦʩʢʦʧʠʷ, 

ʤʘʟʢʠ, 

ʦʪʧʝʯʘʪʢʠ 

ʤʠʢʨʦʬʣʦʨʘ  

ʥʝ ʦʙʥʘʨʫʞʝʥʘ 

ʠʣʠ ʚʠʜʥʳ ʝʜʠ-

ʥʠʯʥʳʝ ʧʘʣʦʯʢʠ, 

ʢʦʢʢʠ 

ʤʠʢʨʦʬʣʦʨʘ  

ʥʝ ʦʙʥʘʨʫʞʝʥʘ 

 

ʝʜʠʥʠʯʥʳʝ ʛʨʘʤ-

ʧʦʣʦʞʠʪʝʣʴʥʳʝ 

ʢʦʢʢʠ 
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ɺʆɿʄʆɾʅʆʉʊʀ ʇʈʀʄɽʅɽʅʀʗ ʕʂʉʊʈɸʂʊɸ ʊʆʇʀʅɸʄɹʋʈɸ 

ɺ ʇʀʊɸʊɽʃʔʅʆʁ ʉʈɽɼɽ ɼʃʗ ʂʋʃʔʊʀɺʀʈʆɺɸʅʀʗ 

SACCHAROMYCES CEREVIS IAE  
 

ɻʘʚʨʠʣʦʚʘ ɸ.ʖ. 

ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʙʠʦʪʝʭʥʦʣʦʛʠʠ  

ʌɻɹʆʋ ɺʇʆ çʆʨʣʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʢ.ʙ.ʥ., 

ʈʦʩʩʠʷ, ʛ. ʆʨʸʣ 
 

ɻʘʛʘʨʠʥʘ ʀ.ʅ. 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʌɻɹʆʋ ɺʇʆ çʆʨʣʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʢ.ʩ.-ʭ.ʥ, ʜʦʮʝʥʪ, 

ʈʦʩʩʠʷ, ʛ. ʆʨʸʣ 
 

ɻʦʨʴʢʦʚʘ ʀ.ɺ. 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʌɻɹʆʋ ɺʇʆ çʆʨʣʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʢ.ʩ.-ʭ.ʥ, ʜʦʮʝʥʪ, 

ʈʦʩʩʠʷ, ʛ. ʆʨʸʣ 
 

ʂʦʩʪʨʦʤʠʯʸʚʘ ɽ.ɺ. 

ʩʪ. ʧʨʝʧ. ʢʘʬʝʜʨʳ ʙʠʦʪʝʭʥʦʣʦʛʠʠ 

ʌɻɹʆʋ ɺʇʆ çʆʨʣʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʢ.ʙ.ʥ., 

ʈʦʩʩʠʷ, ʛ. ʆʨʸʣ 
 

ʈʘʟʨʘʙʦʪʘʥ ʩʧʦʩʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʠʩʪʴʝʚ ʪʦʧʠʥʘʤʙʫʨʘ ʚʟʘʤʝʥ ʤʝʣʘʩʩʳ, ʧʦʟʚʦʣʷ-

ʶʱʠʡ ʫʣʫʯʰʠʪʴ ʩʙʨʘʞʠʚʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʜʫʢʮʠʠ ʠ ʩʦʢʨʘʪʠʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʧʨʦʮʝʩʩ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʝʢʘʨʩʢʠʭ ʜʨʦʞʞʝʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʩʪʨʘʢʪ ʪʦʧʠʥʘʤʙʫʨʘ, Saccharomyces cerevisiae. 

 

ʆʜʥʠʤ ʠʟ ʩʳʨʴʝʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ Saccharomyces 

cerevisiae ʷʚʣʷʝʪʩʷ ʩʚʝʢʣʦʚʠʯʥʘʷ ʤʝʣʘʩʩʘ ï ʦʪʭʦʜ ʩʘʭʘʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʪʨʝʙʫʶʱʠʡ ʚʥʝʩʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ: ʘʤʠʥʦʢʠʩʣʦʪ, ʚʠʪʘʤʠ-
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ʥʦʚ, ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʩʦʝʜʠʥʝʥʠʡ. ʇʦʪʨʝʙʥʦʩʪʴ ʭʣʝʙʦʧʝʢʘʨ-

ʥʳʭ ʜʨʦʞʞʝʡ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʨʦʩʪʦʚʳʭ ʬʘʢʪʦʨʘʭ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʧʦʚr-

ʰʝʥʠʶ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʠ ʙʨʦʜʠʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʧʨʠ 

ʦʧʪʠʤʠʟʠʨʦʚʘʥʠʠ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʮʝʣʝʡ.  

ʇʦʵʪʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʦʩʥʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʨʦʞʞʝʡ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʠ ʠʤʝʝʪ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʮʝʣʝʩʦ-

ʦʙʨʘʟʥʦʩʪʴ.  

ɺ ʮʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʟʘʣʦʞʝʥʦ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʵʢʩʪʨʘʢʪʦʚ: ʢʫ-

ʢʫʨʫʟʥʦʛʦ, ʩʦʣʦʜʦʚʦʛʦ, ʠʟ ʣʠʩʪʴʝʚ ʪʦʧʠʥʘʤʙʫʨʘ ʥʘ ʩʚʦʡʩʪʚʘ ʜʨʦʞʞʝʡ: ʟʠʤʘʟ-

ʥʫʶ, ʤʘʣʴʪʘʟʥʫʶ ʘʢʪʠʚʥʦʩʪʠ, ʧʦʜʲʝʤʥʫʶ ʩʠʣʫ, ʦʩʤʦʫʩʪʦʡʯʠʚʦʩʪʴ. 

ɼʣʷ ʠʭ ʧʦʣʫʯʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʪʭʦʜʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʫʢʫʨʫʟʥʦʛʦ 

ʢʨʘʭʤʘʣʘ, ʧʠʚʦʚʘʨʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʣʠʩʪʴʷ ʪʦʧʠʥʘʤʙʫʨʘ. ʉʦʦʪʥʦʰʝʥʠʝ 

ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʣʠʩʪʴʝʚ ʪʦʧʠʥʘʤʙʫʨʘ ʠ ʚʦʜʳ ʩʦʩʪʘʚʣʷʝʪ 1:1.  

ʅʝʢʦʪʦʨʳʝ ʢʦʤʧʦʥʝʥʪʳ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʣʫʯʝʥʥʳʭ ʵʢʩʪʨʘʢʪʦʚ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʤʝʣʘʩʩʦʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ.  
ʊʘʙʣʠʮʘ 

ʂʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʩʳʨʴʷ 

ʂʦʣʠʯʝʩʪʚʦ, ʛ/100 ʛ ʂʦʣʠʯʝʩʪʚʦ, ʤʛ/100ʛ 

ʋʛʣʝʚʦʜʳ ʀʥʫʣʠʥ ʂʨʘʭʤʘʣ ʌʦʩʬʦʨ ɹʝʣʦʢ 

ʄʝʣʘʩʩʘ 46,2 - - 9,5 2,2 

ʂʫʢʫʨʫʟʥʳʡ ʵʢʩʪʨʘʢʪ 17 - 0,5 6,4 15,3 

ʉʦʣʦʜʦʚʳʡ ʵʢʩʪʨʘʢʪ 65 - 0,4 32 25,8 

ʕʢʩʪʨʘʢʪ ʠʟ ʣʠʩʪʴʝʚ 

ʪʦʧʠʥʘʤʙʫʨʘ 
8,4 9,6 - 24 2,4 

 

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʦʩʫʱʝʩʪʚʣʷʣʠ ʠʟ ʨʘʩʯʝʪʘ ʥʘ 1 ʣʠʪʨ 

ʚʦʜʳ. ʇʝʨʚʳʡ ʚʘʨʠʘʥʪ: ʤʝʣʘʩʩʘ ï 30 ʛ; ʩʦʣʦʜʦʚʳʡ ʵʢʩʪʨʘʢʪ ï 20 ʛ.; ʥʠʪʨʠʪ 

ʥʘʪʨʠʷï 3 ʛ., ʜʠʛʠʜʨʦʦʨʪʦʬʦʩʬʘʪ ʢʘʣʠʷ ï 1ʛ., ʛʝʧʪʘʛʠʜʨʘʪ ʩʫʣʴʬʘʪʘ ʤʘʛʥʠʷ 

(MgSO4Ŀ7H2O) 0,5ʛ., ʭʣʦʨʠʜ ʢʘʣʠʷï 0,5ʛ., ʞʝʣʝʟʥʳʡ ʢʫʧʦʨʦʩ (FeSO4Ŀ7H2O) ï 

0,01 ʛ.  

ɺʦ ʚʪʦʨʦʤ ʚʘʨʠʘʥʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʫʢʫʨʫʟʥʳʡ ʵʢʩʪʨʘʢʪ, ʚʤʝʩʪʦ ʩʦʣʦ-

ʜʦʚʦʛʦ ʚ ʪʝʭ ʞʝ ʧʨʦʧʦʨʮʠʷʭ. ʆʙʨʘʟʝʮ ˉ3 ʩʦʜʝʨʞʘʣ 50 ʛ ʵʢʩʪʨʘʢʪʘ ʠʟ ʣʠʩʪʴʝʚ 

ʪʦʧʠʥʘʤʙʫʨʘ ʙʝʟ ʤʝʣʘʩʩʳ. ʆʙʨʘʟʝʮ ˉ 4 ïʢʦʥʪʨʦʣʴ ʥʘ ʤʝʣʘʩʩʝ, ʙʝʟ ʜʦʙʘʚʣʝ-

ʥʠʷ ʢʘʢʦʛʦ-ʣʠʙʦ ʵʢʩʪʨʘʢʪʘ. 

ʂ ʛʦʪʦʚʦʡ ʠ ʩʪʝʨʠʣʴʥʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʜʦʙʘʚʣʷʣʠ ʜʨʦʞʞʝʚʦʝ ʤʦ-

ʣʦʯʢʦ ʚ ʢʦʣʠʯʝʩʪʚʝ 20 ʛ. ʇʨʦʚʝʨʷʣʠ ʨʅ ʩʨʝʜʳ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʩʦʩʪʘʚʣʷʪʴ 

4,5, ʟʘʪʝʤ ʚʢʣʶʯʘʣʠ ʬʝʨʤʝʥʪʝʨ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʙʠʦ-

ʤʘʩʩʳ ʜʨʦʞʞʝʡ ʥʘʯʠʥʘʝʪʩʷ ʧʦʩʣʝ 12 ʯʘʩʦʚ ʨʦʩʪʘ, ʜʦʩʪʠʛʘʷ ʤʘʢʩʠʤʫʤʘ ʢ 48 

ʯʘʩʘʤ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʙʠʦʤʘʩʩʳ ʦʙʨʘʟʫʝʪʩʷ ʚ ʦʙʨʘʟʮʝ, ʚʳʨʘʱʝʥʥʦʤ 

ʥʘ ʵʢʩʪʨʘʢʪʝ ʠʟ ʣʠʩʪʴʝʚ ʪʦʧʠʥʘʤʙʫʨʘ ʢ 48 ʯʘʩʘʤ (0,40 ʛ/ʤʣ), ʘ ʥʘ ʩʨʝʜʝ ʩ ʤʝ-

ʣʘʩʩʦʡ ʢʦʣʠʯʝʩʪʚʦ ʙʠʦʤʘʩʩʳ ʢ 48 ʯʘʩʘʤ ʩʦʩʪʘʚʣʷʝʪ 0,38-0,39 ʛ/ʤʣ. ʊʘʢʠʤ ʦʙ-

ʨʘʟʦʤ, ʧʨʠʤʝʥʷʷ ʵʢʩʪʨʘʢʪ ʪʦʧʠʥʘʤʙʫʨʘ ʚ ʩʦʩʪʘʚʝ ʩʨʝʜʳ ʤʦʞʥʦ ʫʚʝʣʠʯʠʪʴ 

ʚʳʭʦʜ ʜʨʦʞʞʝʡ ʥʘ 2,5-5,2% ʠ ʩʥʠʟʠʪʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʭ ʩʝʙʝʩʪʦʠʤʦʩʪʴ.  
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ʇʨʠʯʝʤ ʧʦʜʲʝʤʥʘʷ ʩʠʣʘ ʦʙʨʘʟʮʘ ˉ 1 ʩʦʩʪʘʚʣʷʝʪ 20 ʤʠʥʫʪ, ʦʙʨʘʟʮʘ ˉ 2 

ï 16 ʤʠʥʫʪ, ʦʙʨʘʟʮʘ ˉ3 10 ʤʠʥʫʪ, ʪʦʛʜʘ ʢʘʢ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʩʦʩʪʘʚʠʣʘ 

12 ʤʠʥʫʪ. 

ʇʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʦʙʨʘʟʝʮ ʭʣʝʙʦʧʝʢʘʨ-

ʥʳʭ ʜʨʦʞʞʝʡ ʚʳʨʘʱʝʥʥʳʭ ʥʘ ʵʢʩʪʨʘʢʪʝ ʠʟ ʣʠʩʪʴʝʚ ʪʦʧʠʥʘʤʙʫʨʘ ʧʦʢʘʟʳʚʘʝʪ 

ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʫʶ ʧʦʜʲʝʤʥʫʶ ʩʠʣʫ ʠ ʧʨʝʚʳʰʘʝʪ ʢʦʥʪʨʦʣʴʥʳʡ ʦʙʨʘʟʝʮ ʥʘ 

16,6%, ʘ ʜʨʫʛʠʝ ʦʙʨʘʟʮʳ ʥʘ 60-100%.  
 

ɺʳʚʦʜʳ 

1. ʆʧʪʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʥʦʩʠʤʦʛʦ ʵʢʩʪʨʘʢʪʘ ʠʟ ʪʦʧʠʥʘʤʙʫʨʘ ʚ 

ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʭʣʝʙʦʧʝʢʘʨʥʳʭ ʜʨʦʞʞʝʡ ʩʦʩʪʘʚʣʷʝʪ 

5 ʛ/100ʛ. 

2. ʇʨʠʤʝʥʝʥʠʝ ʵʢʩʪʨʘʢʪʘ ʠʟ ʣʠʩʪʴʝʚ ʪʦʧʠʥʘʤʙʫʨʘ ʧʦʚʳʰʘʝʪ ʧʨʠʨʦʩʪ 

ʙʠʦʤʘʩʩʳ ʥʘ 2,5- 5,2%. 

3. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʢʩʪʨʘʢʪʘ ʠʟ ʣʠʩʪʴʝʚ ʪʦʧʠʥʘʤʙʫʨʘ ʧʦʚʳʰʘʝʪʩʷ 
ʧʦʜʲʝʤʥʘʷ ʩʠʣʘ -10 ʤʠʥ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʗʨʘʰʝʚʘ ʄ.ʊ., ɸʭʤʝʜʦʚʘ ɿ.ʈ. ʌʝʨʤʝʥʪʘʪʠʚʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʭʣʝʙʦʧʝʢʘʨʥʳʭ 
ʜʨʦʞʞʝʡ // ʍʠʤʠʷ ʠ ʭʠʤʠʯʝʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷ. ʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʞʫʨʥʘʣ. ï ʊʘʰʢʝʥʪ, 

2010. ï ˉ 3. ï ʉ.66-68.  

2. ʗʨʘʰʝʚʘ ʄ.ʊ., ɸʭʤʝʜʦʚʘ ɿ.ʈ. ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʧʝʢʘʨʩʢʠʭ 
ʜʨʦʞʞʝʡ ʥʘ ʠʥʫʣʠʥʩʦʜʝʨʞʘʱʝʤ ʩʳʨʴʝ // ɾ. ɼʦʢʣʘʜʳ ɸʅ ʈʋʟ. ï ʊʘʰʢʝʥʪ, 2011. ï ˉ 5. ï 

ʉ. 81-84.  

 

 

ɻʀɼʈʆʌʀʃʔʅʆ-ʃʀʇʆʌʀʃʔʅʓʁ ɹɸʃɸʅʉ ɹɸʂʊɽʈʀʁ, 

ʈɽɿʀʉʊɽʅʊʅʓʍ ʂ ɹɽʅɿʆʃ-1,3-ɼʀʆʃʋ 

ʀ 5-ʄɽʊʀʃ-ɹɽʅɿʆʃ-1,3-ɼʀʆʃʋ 
 

ɾʫʨʣʦʚ ʆ.ʉ. 

 ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʀʂɺʉ ʋʨʆ ʈɸʅ, ʢ.ʤ.ʥ., 

ʈʦʩʩʠʷ, ʛ. ʆʨʝʥʙʫʨʛ 
 

ʉʘʡʢʠʥʘ ɽ.ʖ. 

ʩʪʫʜʝʥʪʢʘ 4 ʢʫʨʩʘ ʢʘʬʝʜʨʳ ʙʠʦʬʠʟʠʢʠ ʠ ʬʠʟʠʢʠ ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʦʛʦ  

ʩʦʩʪʦʷʥʠʷ ʆʨʝʥʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 

ʈʦʩʩʠʷ, ʛ. ʆʨʝʥʙʫʨʛ  
 

ɾʫʨʣʦʚʘ ɺ.ʆ. 

ʫʯʝʥʠʮʘ 9ɹ ʢʣʘʩʩʘ ʄʆɸʋ ʃʠʮʝʡ ˉ 1,  

ʈʦʩʩʠʷ, ʛ. ʆʨʝʥʙʫʨʛ 
 

ɺ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʛʠʜʨʦʬʠʣʴʥʦ-ʣʠʧʦʬʠʣʴʥʦʛʦ ʙʘʣʘʥʩʘ 

(ɻʃɹ) ʫʩʪʦʡʯʠʚʳʭ ʢ ʙʝʥʟʦʣ-1,3-ʜʠʦʣʫ ʠ 5-ʤʝʪʠʣ-ʙʝʥʟʦʣ-1,3-ʜʠʦʣʫ ʤʫʟʝʡʥʳʭ ʢʫʣʴʪʫʨ 

Micrococcus lysodeikticus ˉ 2665, Staphylococcus aureus 209P ʠ Escherichia coli ʂ12. 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ M.lysodeikticus ˉ 2665 ʠ S.aureus 209P ʢ ʙʝʥ-

ʟʦʣ-1,3-ʜʠʦʣʫ ʠ 5-ʤʝʪʠʣ-ʙʝʥʟʦʣ-1,3-ʜʠʦʣʫ ʩʦʯʝʪʘʣʘʩʴ ʩʦ ʩʥʠʞʝʥʠʝʤ ʛʠʜʨʦʬʠʣʴʥʦ-

ʣʠʧʦʬʠʣʴʥʦʛʦ ʙʘʣʘʥʩʘ ʙʘʢʪʝʨʠʡ. ɻʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʝ ʙʘʢʪʝʨʠʠ E.coli ʂ12 ʙʳʣʠ ʨʝʟʠ-
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ʩʪʝʥʪʥʳ ʢ ʠʩʧʦʣʴʟʫʝʤʳʤ ʚ ʨʘʙʦʪʝ ʢʦʥʮʝʥʪʨʘʮʠʷʤ ʙʝʥʟʦʣ-1,3-ʜʠʦʣʘ ʠ 5-ʤʝʪʠʣ-ʙʝʥʟʦʣ-1,3-

ʜʠʦʣʘ (0,005-0,5 ʛ/ʣ).  
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʙʘʢʪʝʨʠʡ, ʛʠʜʨʦʬʠʣʴʥʦ-ʣʠʧʦʬʠʣʴʥʳʡ ʙʘʣʘʥʩ. 

 

ɺʚʝʜʝʥʠʝ 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ ʤʠʢʨʦʦʨ-

ʛʘʥʠʟʤʦʚ, ʩʧʦʩʦʙʥʳʭ ʵʬʬʝʢʪʠʚʥʦ ʨʘʟʨʫʰʘʪʴ ʪʦʢʩʠʯʥʳʝ ʚʝʱʝʩʪʚʘ, ʧʦʧʘʜʘʶ-

ʱʠʝ ʚ ʧʦʯʚʫ ʠ ʚʦʜʫ ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʪʭʦʜʘʤʠ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ [4,7]. 

ɿʘʤʝʱʝʥʥʳʝ ʬʝʥʦʣʳ ï ʪʦʢʩʠʯʥʳʝ ʚʝʱʝʩʪʚʘ, ʥʦ ʠʭ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʠʩ-

ʧʦʣʴʟʫʶʪ ʚ ʢʘʯʝʩʪʚʝ ʘʥʪʠʩʝʧʪʠʢʦʚ ʠ ʜʝʟʠʥʬʝʢʪʘʥʪʦʚ [5,8]. 

ʉʝʛʦʜʥʷ ʨʘʟʨʘʙʦʪʘʥʳ ʭʠʤʠʯʝʩʢʠʝ ʩʧʦʩʦʙʳ ʦʙʝʟʚʨʝʞʠʚʘʥʠʷ ʩʦʝʜʠʥʝʥʠʡ 

ʬʝʥʦʣʘ, ʥʦ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʧʦʩʦʙʳ ʜʝʛʨʘʜʘʮʠʠ ʬʝʥʦʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʠʭ 

ʘʥʘʣʦʛʦʚ ʩʯʠʪʘʶʪʩʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʥʘʠʙʦʣʝʝ ʚʳʛʦʜʥʳʤʠ [6]. 

ʇʦʠʩʢ ʫʩʪʦʡʯʠʚʳʭ ʢ ʟʘʤʝʱʝʥʥʳʤ ʬʝʥʦʣʘʤ ʙʘʢʪʝʨʠʡ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʤʝʭʘʥʠʟʤʦʚ ʠʭ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʙʠʦʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʠʭ ʟʘʜʘʯ.  

ʂʨʦʤʝ ʪʦʛʦ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʙʘʢʪʝʨʠʡ ʢ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ ʧʨʝʧʘʨʘʪʘʤ 

ʩʚʷʟʳʚʘʶʪ ʩ ʩʝʣʝʢʮʠʝʡ ʨʝʟʠʩʪʝʥʪʥʦʛʦ ʬʝʥʦʪʠʧʘ (ʤʦʨʬʦʪʠʧʘ) ʙʘʢʪʝʨʠʡ [2] 

ʠʣʠ ʤʦʜʠʬʠʢʘʮʠʝʡ ʩʪʨʦʝʥʠʷ ʚʥʝʰʥʝʡ ʤʝʤʙʨʘʥʳ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ (ʛʠʜʨʦʬʠʣʴʥʦ-ʣʠʧʦʬʠʣʴʥʳʡ ʙʘʣʘʥʩ, ʵʣʝʢʪʨʦʢʠʥʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠ-

ʘʣ) ʧʦʚʝʨʭʥʦʩʪʠ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ [3]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʮʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷ-

ʥʠʝ ʙʝʥʟʦʣ-1,3-ʜʠʦʣʘ ʠ 5-ʤʝʪʠʣ-ʙʝʥʟʦʣ-1,3-ʜʠʦʣʘ ʥʘ ʛʠʜʨʦʬʠʣʴʥʦ-

ʣʠʧʦʬʠʣʴʥʳʡ ʙʘʣʘʥʩ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʤʫʟʝʡʥʳʝ ʰʪʘʤʤʳ Esherichia coli 

ʂ12 (ˉ240367 ʠʟ ɻʀʉʂ ʠʤ. ʃ.ɸ.ʊʘʨʘʩʝʚʠʯʘ), Micrococcus lysodeikticus ˉ 

2665, Staphylococcus aureus 209P ʠʟ ʢʦʣʣʝʢʮʠʠ ʢʫʣʴʪʫʨ ʀʂɺʉ ʋʨʆ ʈɸʅ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʄɹʂ50 ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʣʝʜʫʶʱʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʝʥ-

ʟʦʣ-1,3-ʜʠʦʣʘ ʠ 5-ʤʝʪʠʣ-ʙʝʥʟʠʣ-1,3-ʜʠʦʣʘ (0,01; 0,05; 0,1; 1 ʛ/ʣ) ʚ ʜʠʤʝʪʠʣ-

ʩʫʣʴʬʦʢʩʠʜʝ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʩʪʚʦʨ ʛʠʜʨʦʢʩʠʙʝʥʟʦʣʘ ʚ 

ɼʄʉʆ (0,01; 0,05; 0,1; 1 ʛ/ʣ). ɹʘʢʪʝʨʠʘʣʴʥʳʝ ʚʟʚʝʩʠ ʩʪʘʥʜʘʨʪʠʟʦʚʘʣʠ ʥʘ ʩʧʝʢ-

ʪʨʦʬʦʪʦʤʝʪʨʝ (ʉʌ-46, l=540 ʥʤ, ʰʠʨʠʥʘ ʢʶʚʝʪʳ 1 ʩʤ, ʆʇ=0,2).  

ʀʥʢʫʙʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʩʦʩʪʦʷʣʘ ʠʟ 0,5 ʤʣ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʚʟʚʝʩʠ ʠ 0,5 

ʤʣ ʙʝʥʟʦʣ-1,3-ʜʠʦʣʘ ʠʣʠ 5-ʤʝʪʠʣ-ʙʝʥʟʠʣ-1,3-ʜʠʦʣʘ (ʪʝʨʤʦʩʪʘʪ 37Üʉ, 30 ʤʠ-

ʥʫʪ). ʇʦʩʣʝ ʠʥʢʫʙʘʮʠʠ ʠʟ ʨʘʟʚʝʜʝʥʠʷ 1Ĭ10
4
 ʜʝʣʘʣʠ ʚʳʩʝʚʳ ʥʘ ʢʨʦʚʷʥʦʡ ʘʛʘʨ. 

ʅʘ ʩʣʝʜʫʶʱʠʝ ʩʫʪʢʠ ʧʦʜʩʯʠʪʳʚʘʣʠ ʢʦʣʠʯʝʩʪʚʦ ʂʆɽ.  

ɼʣʷ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʛʠʜʨʦʬʦʙʥʦʩʪʠ ʙʘʢʪʝʨʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜ ʨʘʟ-

ʜʝʣʝʥʠʷ ʚʟʚʝʩʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʚ ʜʚʫʭʬʘʟʥʦʡ ʩʠʩʪʝʤʝ, ʦʙʦʛʘʱʝʥʥʦʡ 

ʧʦʣʠʵʪʠʣʝʥʛʣʠʢʦʣʝʤ (PEG 6000; ʩ ʢʦʥʝʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 4,5%) ʠ ʜʝʢʩʪʨʘ-

ʥʦʤ (ʊ500; ʩ ʢʦʥʝʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 6,2%) [1].  

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʧʦʜʚʝʨʛʥʫʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʩ 

ʦʧʨʝʜʝʣʝʥʠʝʤ ʩʨʝʜʥʝʡ ʘʨʠʬʤʝʪʠʯʝʩʢʦʡ ʚʝʣʠʯʠʥʳ (ʄ), ʩʨʝʜʥʝʡ ʦʰʠʙʢʠ 

ʩʨʝʜʥʝʡ (m) ʠ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʛʦ (ʩʪʘʥʜʘʨʪʥʦʛʦ) ʦʪʢʣʦʥʝʥʠʷ (ů). 
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ʈʝʟʫʣʴʪʘʪʳ 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʧʦʜʦʙʨʘʪʴ ʵʬʬʝʢʪʠʚ-

ʥʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ (ʄʇʂ50) ʙʝʥʟʦʣ-1,3-ʜʠʦʣʘ ʠ 5-ʤʝʪʠʣ-ʙʝʥʟʦʣ-1,3-ʜʠʦʣʘ ʜʣʷ 

ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʙʘʢʪʝʨʠʡ.  

ɹʘʢʪʝʨʠʦʣʠʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʛʠʜʨʦʢʩʠʙʝʥʟʦʣʘ ʚ ʜʠʘʧʘʟʦʥʝ ʢʦʥʮʝʥʪʨʘ-

ʮʠʡ ʦʪ 0,01-1 ʛ/ʣ ʦʪʤʝʯʘʣʩʷ ʚ 100% ʩʣʫʯʘʝʚ. 

ɻʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʠ M.lysodeikticus 2665 ʙʳʣʠ ʯʫʚʩʪʚʠʪʝʣʴ-

ʥʳ ʢʘʢ ʢ ʙʝʥʟʦʣ-1,3-ʜʠʦʣʫ (ʄʇʂ50=0,05 ʛ/ʣ), ʪʘʢ ʠ 5-ʤʝʪʠʣ-ʙʝʥʟʦʣ-1,3-ʜʠʦʣʫ 

(ʄʇʂ50=0,05 ʛ/ʣ).  

ɹʘʢʪʝʨʠʠ S.aureus 209P ʙʳʣʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʣʠʰʴ ʢ 5-ʤʝʪʠʣ-ʙʝʥʟʦʣ-

1,3-ʜʠʦʣʫ (ʄʇʂ50=0,25 ʛ/ʣ), ʪʦʛʜʘ ʢʘʢ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʝ ʙʘʢʪʝʨʠʠ 

Escherichia coli ʂ12 ʙʳʣʠ ʫʩʪʦʡʯʠʚʳ, ʢʘʢ ʢ ʙʝʥʟʦʣ-1,3-ʜʠʦʣʫ, ʪʘʢ ʠ ʢ 5-ʤʝʪʠʣ-

ʙʝʥʟʦʣ-1,3-ʜʠʦʣʫ. 

ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʧʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ 

ʛʠʜʨʦʬʠʣʴʥʦ-ʣʠʧʦʬʠʣʴʥʦʛʦ ʙʘʣʘʥʩʘ ʨʝʟʠʩʪʝʥʪʥʳʭ ʢ ʙʝʥʟʦʣ-1,3-ʜʠʦʣ ʠ 5-ʤʝʪʠʣ-

ʙʝʥʟʦʣ-1,3-ʜʠʦʣ ʙʘʢʪʝʨʠʡ ʠ ʛʠʜʨʦʬʦʙʥʦʩʪʴʶ ʥʘʪʠʚʥʳʭ ʢʣʝʪʦʢ (ʪʘʙʣʠʮʘ).  
ʊʘʙʣʠʮʘ 

ɻʠʜʨʦʬʠʣʴʥʦ-ʣʠʧʦʬʠʣʴʥʳʡ ʙʘʣʘʥʩ ʨʝʟʠʩʪʝʥʪʥʳʭ ʢ ʙʝʥʟʦʣ-1,3-ʜʠʦʣʫ ʠ 5-ʤʝʪʠʣ-

ʙʝʥʟʦʣ-1,3-ʜʠʦʣʫ ʙʘʢʪʝʨʠʡ 

ɹʘʢʪʝʨʠʠ 
ʀʥʪʘʢʪʥʳʝ ʙʘʢʪʝʨʠʠ 

ʀʥʢʫʙʘʮʠʷ 

ʩ ʙʝʥʟʦʣ-1,3-ʜʠʦʣʦʤ 

ʀʥʢʫʙʘʮʠʷ ʩ 5-ʤʝʪʠʣ- 

ʙʝʥʟʦʣ-1,3-ʜʠʦʣʦʤ 

ʂʆɽ ɻʃɹ ʂʆɽ ɻʃɹ ʂʆɽ ɻʃɹ 

S.aureus 209P 197,3Ñ10,0 -0,33Ñ0,10 92,4Ñ9,5 -0,66Ñ0,08* 62,1Ñ5,7 -1,13Ñ0,11* 

M.lysodeikticus 115,4Ñ5,8 -0,08Ñ0,04 46,3Ñ6,5 -0,45Ñ0,06* 49,8Ñ8,2 -0,65Ñ0,05* 

E.coli K12 111,8Ñ6,3 -0,83Ñ0,09 125,3Ñ3,8 -0,70Ñ0,08 122,1Ñ5,0 -0,64Ñ0,06 

ʇʨʠʤʝʯʘʥʠʝ: * ï P<0,05 ʜʦʩʪʦʚʝʨʥʳʝ ʦʪʣʠʯʠʷ ʩ ʥʘʪʠʚʥʳʤʠ ʙʘʢʪʝʨʠʷʤʠ; ʂʆɽ (ʢʦʣʦ-

ʥʠʝʦʙʨʘʟʫʶʱʘʷ ʝʜʠʥʠʮʘ) Lg(ʂʆɽ); ɻʃɹ ï ʛʠʜʨʦʬʠʣʴʥʦ-ʣʠʧʦʬʠʣʴʥʳʡ ʙʘʣʘʥʩ (ʦ.ʝ.) 
 

ɿʘ ʨʘʙʦʯʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʙʝʥʟʦʣ-1,3-ʜʠʦʣ ʠ 5-ʤʝʪʠʣ-ʙʝʥʟʦʣ-1,3-ʜʠʦʣ, 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʄʇʂ50, ʚʟʷʣʠ ʢʦʥʮʝʥʪʨʘʮʠʶ 0,05 ʛ/ʣ. ɺʩʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʙʳ-

ʣʠ ʧʨʦʚʝʜʝʥʳ ʚ 5 ʧʦʚʪʦʨʘʭ. ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʨʘʙʦʪʳ ʩʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʫ.  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʙʝʥʟʦʣ-1,3-ʜʠʦʣ ʠ 5-ʤʝʪʠʣ-

ʙʝʥʟʦʣ-1,3-ʜʠʦʣ ʩʚʷʟʘʥʘ ʩʦ ʩʥʠʞʝʥʠʝʤ (ʛʠʜʨʦʬʠʣʠʟʘʮʠʝʡ ʧʦʚʝʨʭʥʦʩʪʠ) ʛʠʜ-

ʨʦʬʠʣʴʥʦ-ʣʠʧʦʬʠʣʴʥʦʛʦ ʙʘʣʘʥʩʘ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʭ ʢʦʢʢʦʚ 

(M.lysodeikticus ˉ 2665 ʠ S.aureus 209P). 

ɼʣʷ ʫʩʪʦʡʯʠʚʳʭ ʢ ʙʝʥʟʦʣ-1,3-ʜʠʦʣʫ ʠ 5-ʤʝʪʠʣ-ʙʝʥʟʦʣ-1,3-ʜʠʦʣʫ ʙʘʢʪʝ-

ʨʠʡ Escherichia coli ʂ12 ʙʳʣʦ ʭʘʨʘʢʪʝʨʥʦ ʧʦʚʳʰʝʥʠʝ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʛʠʜ-

ʨʦʬʠʣʴʥʦ-ʣʠʧʦʬʠʣʴʥʦʛʦ ʙʘʣʘʥʩʘ, ʦʪʥʦʩʠʪʝʣʴʥʦ ɻʃɹ ʠʥʪʘʢʪʥʳʭ ʙʘʢʪʝʨʠʡ.  

ʆʙʩʫʞʜʝʥʠʝ 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʤʫʟʝʡʥʳʭ ʢʫʣʴʪʫʨ ʙʘʢʪʝʨʠʡ (Micrococcus 

lysodeikticus ˉ2665 ʠ Staphylococcus aureus 209P) ʢ ʙʝʥʟʦʣ-1,3-ʜʠʦʣʫ ʠ 5-

ʤʝʪʠʣ-ʙʝʥʟʦʣ 1,3-ʜʠʦʣʫ ʩʚʷʟʘʥʘ ʩʦ ʩʥʠʞʝʥʠʝ ʛʠʜʨʦʬʦʙʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ. 

ɹʦʣʝʝ ʚʳʩʦʢʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ Micrococcus lysodeikticus ˉ2665 ʢ ʙʝʥʟʦʣ-

1,3-ʜʠʦʣʫ ʠ 5-ʤʝʪʠʣ-ʙʝʥʟʦʣ-1,3-ʜʠʦʣʫ, ʯʝʤ ʫ Staphylococcus aureus 209P, ʚʦʟ-

ʤʦʞʥʦ ʩʚʷʟʘʥʘ ʩ ʙʦʣʝʝ çʨʠʛʠʜʥʦʡè ʩʪʨʫʢʪʫʨʦʡ ʧʝʧʪʠʜʦʛʣʠʢʘʥʘ ʫ Micrococcus 

lysodeikticus ˉ2665.  
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ʄʝʪʦʜʠʢʘ ʨʘʟʜʝʣʝʥʠʝ ʙʘʢʪʝʨʠʡ ʚ ʜʚʫʭʬʘʟʥʦʡ ʩʠʩʪʝʤʝ ʥʘ ʛʠʜʨʦʬʦʙʥʫʶ 

ʠ ʛʠʜʨʦʬʠʣʴʥʫʶ ʬʨʘʢʮʠʠ ʢʣʝʪʦʢ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʘʪʴ ʫʩʪʦʡʯʠʚʫʶ ʢ 

ʛʠʜʨʦʢʩʠʙʝʥʟʦʣʘʤ ʛʠʜʨʦʬʠʣʴʥʫʶ ʬʨʘʢʮʠʶ ʢʣʝʪʦʢ. 
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ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʦʩʤʦʪʠʯʝʩʢʦʛʦ 

ʜʘʚʣʝʥʠʷ ʢʣʝʪʦʯʥʦʛʦ ʩʦʢʘ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʭ ʭʚʦʡʥʳʭ ʨʘʩʪʝʥʠʡ ʤʝʪʦʜʦʤ ʧʣʘʟʤʦʣʠʟʘ. 
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ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʭʚʦʡʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʦʡ ʩʨʝʜʝ ʧʨʠʦʙʨʝʣʦ ʚʳʩʦʢʫʶ 

ʧʦʧʫʣʷʨʥʦʩʪʴ ʙʣʘʛʦʜʘʨʷ ʚʳʩʦʢʠʤ ʜʝʢʦʨʘʪʠʚʥʳʤ ʢʘʯʝʩʪʚʘʤ ʠ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʤ 

ʩʚʦʡʩʪʚʘʤ ʵʪʠʭ ʚʠʜʦʚ. ʆʜʥʘʢʦ ʚʦʧʨʦʩʳ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ 

ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʦʡ ʩʨʝʜʳ ʥʘ ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʤʝʭʘʥʠʟʤʳ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʭ ʚʠʜʦʚ ʚʩʝ 

ʝʱʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʳ. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʪʨʦʜʫʮʝʥʪʳ, ʪʫʷ ʟʘʧʘʜʥʘʷ, ʝʣʴ ʢʦʣʶʯʘʷ, ʢʣʝʪʦʯʥʳʡ ʩʦʢ, ʦʩʤʦ-

ʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ, ʘʜʘʧʪʘʮʠʷ. 

 

ʉʦʩʪʦʷʥʠʝ ʛʦʨʦʜʩʢʠʭ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ï ʵʪʦ ʦʜʥʘ ʠʟ ʦʩʪʨʳʭ ʵʢʦʣʦ-

ʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ. ʆʪ ʫʩʧʝʰʥʦʩʪʠ ʠʭ ʨʦʩʪʘ, ʨʘʟʚʠʪʠʷ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʚʠʩʠʪ ʯʠʩʪʦʪʘ ʚʦʟʜʫʰʥʦʛʦ ʙʘʩʩʝʡʥʘ ʛʦʨʦʜʘ, ʫʨʦʚʝʥʴ ʟʘʛʨʷʟ-

ʥʝʥʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʦʥʠ ʦʙʣʘʜʘʶʪ ʩʚʦʡʩʪʚʘʤʠ ʥʝ ʪʦʣʴʢʦ ʫʣʫʯʰʘʪʴ ʵʢʦʣʦʛʠʯʝ-

ʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ, ʥʦ ʠʤʝʶʪ ʦʛʨʦʤʥʦʝ ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ [4, 2, 6].  

ʀʟʫʯʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ ʩʪʨʝʩʩʘʤ ʚʥʝʰʥʝʡ ʩʨʝ-

ʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʢ ʚʦʜʥʦʤʫ ʜʝʬʠʮʠʪʫ, ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʟʘʜʘʯ ʤʥʦʛʠʭ ʨʘʟ-

ʜʝʣʦʚ ʥʘʫʢʠ ʦ ʨʘʩʪʝʥʠʷʭ. ɺ ʫʩʣʦʚʠʷʭ ʚʦʜʥʦʛʦ ʜʝʬʠʮʠʪʘ ʚ ʤʝʪʘʙʦʣʠʟʤʝ ʨʘʩʪʝ-

ʥʠʡ ʧʨʦʠʩʭʦʜʷʪ ʩʝʨʴʝʟʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʢʘʩʘʶʪʩʷ ʢʘʢ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʦʪʜʝʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʪʘʢ ʠ ʩʪʝʧʝʥʠ ʫʯʘʩʪʠʷ ʚ ʤʝʪʘʙʦʣʠʟʤʝ ʦʪʜʝʣʴʥʳʭ ʬʝʨ-

ʤʝʥʪʘʪʠʚʥʳʭ ʩʠʩʪʝʤ. ʉʪʨʝʩʩ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʧʦʚʳʰʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ 

ʨʘʩʪʚʦʨʠʤʳʭ ʚʝʱʝʩʪʚ, ʦʙʣʘʜʘʶʱʠʭ ʚʳʩʦʢʠʤ ʦʩʤʦʪʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ [1]. 

ʀʟʤʝʥʝʥʠʝ ʦʩʤʦʪʠʯʝʩʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʦʟʚʦʣʷʝʪ ʩʫʜʠʪʴ ʦ ʚʦʟʜʝʡʩʪʚʠʠ ʥʝʙʣʘ-

ʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʥʘ ʨʘʩʪʠʪʝʣʴʥʳʡ ʦʨʛʘʥʠʟʤ [5]. 

ʎʝʣʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʠʟʫʯʝʥʠʠ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʦʩʤʦʪʠʯʝʩʢʦʛʦ 

ʜʘʚʣʝʥʠʷ ʢʣʝʪʦʯʥʦʛʦ ʩʦʢʘ ʤʝʪʦʜʦʤ ʧʣʘʟʤʦʣʠʟʘ ʫ ʦʩʦʙʝʡ ʝʣʠ ʢʦʣʶʯʝʡ (Picea 

pungens Engelm.) ʠ ʪʫʠ ʟʘʧʘʜʥʦʡ (Thuja occidentalis L.). 

ʉʨʝʜʠ ʜʨʝʚʝʩʥʳʭ ʚʠʜʦʚ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʨʠʚʣʝʢʘʝʤʳʭ ʜʣʷ ʦʟʝʣʝʥʝʥʠʷ 

ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʦʜʥʦ ʠʟ ʚʝʜʫʱʠʭ ʤʝʩʪ ʧʨʠʥʘʜʣʝʞʠʪ ʭʚʦʡʥʳʤ ʜʨʝʚʝʩʥʳʤ 

ʨʘʩʪʝʥʠʷʤ [3]. ʈʷʜ ʚʠʜʦʚ ʭʚʦʡʥʳʭ ʨʘʩʪʝʥʠʡ ʤʘʣʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʦʟʝʣʝʥʝʥʠʠ 

ʛʦʨʦʜʦʚ, ʠʟ-ʟʘ ʠʭ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʛʘʟʦʦʙʨʘʟʥʳʤ ʟʘʛʨʷʟʥʷʶʱʠʤ 

ʚʝʱʝʩʪʚʘʤ. ʅʦ ʥʝʢʦʪʦʨʳʝ ʠʥʪʨʦʜʫʮʝʥʪʳ (ʪʫʷ ʟʘʧʘʜʥʘʷ, ʤʦʞʞʝʚʝʣʴʥʠʢ ʢʘʟʘʮ-

ʢʠʡ, ʝʣʴ ʢʦʣʶʯʘʷ ʠ ʜʨ.) ʦʪʣʠʯʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʪʝʭʥʦʛʝʥ-

ʥʦʤʫ ʟʘʛʨʷʟʥʝʥʠʶ [6]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʦʙʲʝʢʪʘʤʠ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʣʠ 

ʪʫʷ ʟʘʧʘʜʥʘʷ (Thuja occidentalis L.) ʠ ʝʣʴ ʢʦʣʶʯʘʷ (Picea pungens Engelm.), 

ʢʦʪʦʨʳʝ ʥʝ ʪʦʣʴʢʦ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʠʤʠ ʜʝʢʦʨʘʪʠʚʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ, ʥʦ ʠ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʭʚʦʡʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ, ʷʚʣʷʶʪʩʷ ʚʝʩʴʤʘ ʫʩʪʦʡʯʠʚʳʤʠ 

ʢ ʟʘʛʨʷʟʥʠʪʝʣʷʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʨʘʟʥʳʭ ʨʘʡʦʥʘʭ ʛʦʨʦʜʘ, ʦʪʣʠʯʘʶʱʠʭʩʷ 

ʫʨʦʚʥʝʤ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ: 1) ʨʝʢʨʝʘʮʠʦʥʥʘʷ ʟʦʥʘ ï ʎʇʂʠʆ 

ʠʤ. ʍʍʍ-ʣʝʪʠʷ ɺʃʂʉʄ; 2) ʩʝʣʠʪʝʙʥʘʷ ʟʦʥʘ ï ʫʣ. ɻʝʨʦʝʚ ʉʪʘʣʠʥʛʨʘʜʩʢʦʡ 

ʙʠʪʚʳ, ʇʘʥʬʠʣʦʚʘ, ʄʘʰʠʥʦʩʪʨʦʠʪʝʣʝʡ ʠ ʂʦʤʩʦʤʦʣʴʩʢʘʷ; 3) ʧʨʦʤʳʰʣʝʥʥʘʷ 

ʟʦʥʘ ï ʫʣ. ʂ. ʄʘʨʢʩʘ, ʉʪʨʦʠʪʝʣʝʡ. ʀʟʫʯʘʣʠʩʴ ʭʚʦʡʥʳʝ ʨʘʩʪʝʥʠʷ ʩʨʝʜʥʝʚʦʟ-

ʨʘʩʪʥʦʛʦ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ (g2), ʭʚʦʶ ʩʦʙʠʨʘʣʠ ʩ 

ʧʦʙʝʛʦʚ 5-6 ʧʦʨʷʜʢʘ ʩ ʶʞʥʦʡ ʩʪʦʨʦʥʳ ʢʨʦʥʳ ʥʘ ʚʳʩʦʪʝ 1,5 ʤ ʦʪ ʟʝʤʣʠ. ʇʦ-

ʪʝʥʮʠʘʣʴʥʦʝ ʦʩʤʦʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʢʣʝʪʦʯʥʦʛʦ ʩʦʢʘ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ 
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ʧʣʘʟʤʦʣʠʟʘ. ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦ-

ʛʨʘʤʤʳ çSTATISTICA 6.0è. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʦʩʤʦʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʢʣʝʪʦʯʥʦʛʦ ʩʦ-

ʢʘ ʤʝʪʦʜʦʤ ʧʣʘʟʤʦʣʠʟʘ, ʦʧʨʝʜʝʣʷʣʠ ʧʨʠ ʢʘʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʂNO3 ʥʘʩʪʫʧʘʝʪ 

ʥʘʯʘʣʴʥʳʡ ʧʣʘʟʤʦʣʠʟ ï ʫʛʦʣʢʦʚʳʡ. 

ʇʨʠ ʦʮʝʥʢʝ ʠʟʤʝʥʝʥʠʷ ʦʩʤʦʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʢʣʝʪʦʯʥʦʛʦ ʩʦʢʘ ʙʳʣʦ 

ʦʪʤʝʯʝʥʦ (ʨʠʩ.), ʯʪʦ ʤʠʥʠʤʘʣʴʥʳʤ ʦʩʤʦʪʠʯʝʩʢʠʤ ʜʘʚʣʝʥʠʝʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʭʚʦʷ ʨʘʩʪʝʥʠʡ ʠʟ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʟʦʥʳ ʛʦʨʦʜʘ ï ʎʇʂʠʆ ʠʤʝʥʠ XXX-ʣʝʪʠʷ 

ɺʃʂʉʄ: 5 ʢʇʘ ʫ P. ʨungens, 19,8 ʢʇʘ ʫ T. ʦccidentalis. 

 
ʈʠʩ. ʀʟʤʝʥʝʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʦʩʤʦʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʫ T. ʦccidentalis ʠ P. ʨungens 

1 ï ʎʇʂʠʆ ʠʤ. XXX-ʣʝʪʠʷ ɺʃʂʉʄ; 2 ï ʫʣ. ɻʝʨʦʝʚ ʉʪʘʣʠʥʛʨʘʜʩʢʦʡ ʙʠʪʚʳ; 3 ï ʫʣ. ʂʦʤʩʦʤʦʣʴʩʢʘʷ;  

4 ï ʫʣ. ʇʘʥʬʠʣʦʚʘ; 5 ï ʫʣ. ʄʘʰʠʥʦʩʪʨʦʠʪʝʣʝʡ; 6 ï ʫʣ. ʉʪʨʦʠʪʝʣʝʡ; 7 ï ʫʣ. ʂ. ʄʘʨʢʩʘ 
 

ʋ ʨʘʩʪʝʥʠʡ ʩʝʣʠʪʝʙʥʦʡ ʟʦʥʳ ʦʪʤʝʯʘʝʪʩʷ ʨʝʟʢʦʝ ʠʟʤʝʥʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦ-

ʢʘʟʘʪʝʣʷ (ʫʚʝʣʠʯʝʥʠʝ ʧʨʠʤʝʨʥʦ ʚ 10 ʨʘʟ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʟʦ-

ʥʦʡ ʛʦʨʦʜʘ). ʋ P. ʨungens ʜʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚʘʨʴʠʨʫʶʪ ʦʪ 6 ʢʇʘ ʜʦ 67,2 ʢʇʘ, 

ʘ ʫ T. ʦccidentalis ʦʪ 43,4 ʢʇʘ ʜʦ 79,4 ʢʇʘ. ɺʦʟʤʦʞʥʦ, ʨʝʟʢʦʝ ʧʦʚʳʰʝʥʠʝ ʧʦ-

ʪʝʥʮʠʘʣʴʥʦʛʦ ʦʩʤʦʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʚʝʣʠʯʝʥʠʠ ʩʦ-

ʜʝʨʞʘʥʠʷ ʨʘʩʪʚʦʨʠʤʳʭ ʚʝʱʝʩʪʚ ʩ ʚʳʩʦʢʠʤ ʦʩʤʦʪʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʚ 

ʢʣʝʪʢʘʭ ʠʩʩʣʝʜʫʝʤʳʭ ʚʠʜʦʚ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʫ P. ʨungens, ʧʨʦʠʟʨʘʩʪʘʶʱʝʡ ʚ 

ʩʝʣʠʪʝʙʥʦʡ ʟʦʥʝ, ʧʦʚʳʰʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʙʳʣʦ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʩʪʝʥʠʷʤʠ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʟʦʥʳ. 

ʋ ʠʟʫʯʝʥʥʳʭ ʦʩʦʙʝʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʟʦʥʳ ʧʦʢʘʟʘʪʝʣʠ ʦʩʤʦʪʠʯʝʩʢʦʛʦ 

ʜʘʚʣʝʥʠʷ ʙʳʣʠ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʠ ʜʦʩʪʠʛʘʣʠ 77,5 ʢʇʘ ʫ P. ʨungens ʠ 79,9 ʢʇʘ 

ʫ T. ʦccidentalis. ɺʦʟʤʦʞʥʦ, ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʦʩʤʦʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʤʦ-

ʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʨʘʩʪʝʥʠʷ ʚ ʜʘʥʥʦʤ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʜʚʝʨʞʝʥʳ ʩʪʨʝʩʩʦʚʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʪʚʦ-

ʨʠʤʳʭ ʚʝʱʝʩʪʚ ʚ ʢʣʝʪʢʘʭ ʨʘʩʪʝʥʠʡ ʧʦʚʳʰʘʣʦʩʴ. ɺ ʪʦʞʝ ʚʨʝʤʷ, ʧʦʢʘʟʘʪʝʣʠ 

ʦʩʤʦʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʢʣʝʪʦʯʥʦʛʦ ʩʦʢʘ ʫ ʨʘʩʪʝʥʠʡ P. ʨungens ʧʨʘʢʪʠʯʝʩʢʠ 

ʚʦ ʚʩʝʭ ʨʘʡʦʥʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʥʠʞʝ, ʯʝʤ ʫ T. ʦccidentalis, ʯʪʦ ʤʦʞʝʪ ʦʙʲ-

ʷʩʥʷʪʴʩʷ ʚʠʜʦʚʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʜʘʥʥʳʭ ʨʘʩʪʝʥʠʡ. 
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ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ɺʃʀʗʅʀɽ ʌʃʋʆʂʉɽʊʀʅɸ ʅɸ ɸʂʊʀɺʅʆʉʊʔ 

ʇɽʇʊʀɼʀʃ-ɼʀʇɽʇʊʀɼɸɿʓ ɸ ɺ ʉʓɺʆʈʆʊʂɽ ʂʈʆɺʀ ʂʈʓʉ 

 

ʂʨʫʯʠʥʠʥʘ ɸ.ɼ. 

ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ çʆʙʱʘʷ ʙʠʦʣʦʛʠʷ ʠ ʙʠʦʭʠʤʠʷè 

ʇʝʥʟʝʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 

ʈʦʩʩʠʷ, ʛ. ʇʝʥʟʘ 
 

ʉʝʣʝʢʪʠʚʥʳʡ ʠʥʛʠʙʠʪʦʨ ʦʙʨʘʪʥʦʛʦ ʟʘʭʚʘʪʘ ʩʝʨʦʪʦʥʠʥʘ ʬʣʫʦʢʩʝʪʠʥ ʰʠʨʦʢʦ ʧʨʠʤʝ-

ʥʷʝʪʩʷ ʜʣʷ ʣʝʯʝʥʠʷ ʜʝʧʨʝʩʩʠʠ. ʂʦʤʧʦʥʝʥʪʳ ʧʝʧʪʠʜʝʨʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʬʝʨ-

ʤʝʥʪʳ ʦʙʤʝʥʘ ʨʝʛʫʣʷʪʦʨʥʳʭ ʧʝʧʪʠʜʦʚ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʚʦʚʣʝʯʝʥʳ ʚ ʧʘʪʦʛʝʥʝʟ ʟʘʙʦʣʝʚʘʥʠʷ 

ʠ ʨʝʘʣʠʟʘʮʠʶ ʘʥʪʠʜʝʧʨʝʩʩʘʥʪʥʦʛʦ ʵʬʬʝʢʪʘ ʧʨʝʧʘʨʘʪʘ. ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʦ 

ʥʘ ʠʟʫʯʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʘʢʪʠʚʥʦʩʪʠ ʧʝʧʪʠʜʠʣ-ʜʠʧʝʧʪʠʜʘʟʳ ɸ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʢʨʳʩ ʧʦ-

ʩʣʝ ʦʜʥʦʢʨʘʪʥʦʛʦ ʚʚʝʜʝʥʠʷ ʘʥʪʠʜʝʧʨʝʩʩʘʥʪʘ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʧʨʝʩʩʠʷ, ʧʝʧʪʠʜʠʣ-ʜʠʧʝʧʪʠʜʘʟʘ ɸ, ʬʣʫʦʢʩʝʪʠʥ, ʩʳʚʦʨʦʪʢʘ ʢʨʦʚʠ. 

 

ɼʝʧʨʝʩʩʠʷ ʷʚʣʷʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʧʩʠʭʠʯʝʩʢʠʤ ʨʘʩʩʪʨʦʡʩʪʚʦʤ, 

ʧʨʠʯʠʥʦʡ ʢʦʪʦʨʦʛʦ ʩʣʫʞʠʪ ʜʠʩʙʘʣʘʥʩ ʤʦʥʦʘʤʠʥʦʚʳʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ [5]. 

ʇʨʠ ʵʪʦʤ ʣʝʢʘʨʩʪʚʝʥʥʘʷ ʪʝʨʘʧʠʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʤʝʜʠʘʪʦʨʦʚ ʚ ʩʠʥʘʧʪʠʯʝʩʢʦʡ ʱʝʣʠ. ʊʘʢ, ʬʣʫʦʢʩʝʪʠʥ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʛʨʫʧʧʝ 

ʩʝʣʝʢʪʠʚʥʳʭ ʠʥʛʠʙʠʪʦʨʦʚ ʦʙʨʘʪʥʦʛʦ ʟʘʭʚʘʪʘ ʩʝʨʦʪʦʥʠʥʘ ʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴ-

ʟʫʶʪʩʷ ʜʣʷ ʣʝʯʝʥʠʷ [2]. 

ʂʦʤʧʦʥʝʥʪʳ ʧʝʧʪʠʜʝʨʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʪʘʢʞʝ ʚʦʚʣʝʯʝʥʳ ʚ ʵʪʠʦʣʦʛʠʶ 

ʠ ʧʘʪʦʛʝʥʝʟ ʜʝʧʨʝʩʩʠʠ [6]. ʆʪʤʝʯʝʥʦ ʠʟʤʝʥʝʥʠʝ ʫʨʦʚʥʷ ʨʝʛʫʣʷʪʦʨʥʳʭ ʧʝʧʪʠ-

ʜʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʠʟʤʝʥʝʥʠʝʤ ʘʢʪʠʚʥʦʩʪʠ 

ʬʝʨʤʝʥʪʦʚ ʠʭ ʦʙʤʝʥʘ. ʇʝʧʪʠʜʠʣ-ʜʠʧʝʧʪʠʜʘʟʘ ɸ ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚ ʦʙʤʝʥʝ 

ʨʝʛʫʣʷʪʦʨʥʳʭ ʧʝʧʪʠʜʦʚ ʠ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʡ ʨʝʛʫʣʷʮʠʠ. ɺ ʨʷʜʝ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʠʥʩʝʨʮʠʦʥʥʦ-ʜʝʣʝʮʠʦʥʥʳʤ (I/D) ʧʦ-
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ʣʠʤʦʨʬʠʟʤʦʤ ʛʝʥʘ ʧʝʧʪʠʜʠʣ-ʜʠʧʝʧʪʠʜʘʟʳ ɸ ʠ ʫʨʦʚʥʝʤ ʬʝʨʤʝʥʪʘ ʚ ʩʳʚʦʨʦʪ-

ʢʝ ʢʨʦʚʠ, ʧʦʚʳʰʝʥʠʝ ʢʦʪʦʨʦʛʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʚʥʷ ʘʥʛʠʦʪʝʥʟʠʥʘ 

II  ʠ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʚʝʱʝʩʪʚʘ ʈ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʨʝʰʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʧʨʠ 

ʛʠʧʝʨʘʢʪʠʚʘʮʠʠ ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʜʝʧʨʝʩʩʠʠ, ʧʨʠʚʦ-

ʜʷʱʝʡ ʢ ʫʩʠʣʝʥʠʶ ʩʝʢʨʝʮʠʠ ʢʦʨʪʠʟʦʣʘ [4].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʦʜʥʦ-

ʢʨʘʪʥʦʛʦ ʚʚʝʜʝʥʠʷ ʬʣʫʦʢʩʝʪʠʥʘ ʥʘ ʘʢʪʠʚʥʦʩʪʠ ʧʝʧʪʠʜʠʣ-ʜʠʧʝʧʪʠʜʘʟʳ ɸ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʢʨʳʩ. 

ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʩʷ ʥʘ 42 ʩʘʤʮʘʭ ʙʝʣʳʭ ʙʝʩʧʦʨʦʜʥʳʭ ʢʨʳʩ ʤʘʩ-

ʩʦʡ 200-250 ʛ. ʌʣʫʦʢʩʝʪʠʥ ʚʚʦʜʠʣʠ ʚ ʜʦʟʝ 10 ʤʛ/ʢʛ ʚʥʫʪʨʠʙʨʶʰʠʥʥʦ ʚ ʚʠʜʝ 

ʨʘʩʪʚʦʨʘ ʚ 0,9% NaCl. ʂʦʥʪʨʦʣʴʥʳʤ ʞʠʚʦʪʥʳʤ ʚʚʦʜʠʣʠ ʨʘʚʥʳʡ ʦʙʲʝʤ ʬʠ-

ʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʩʪʚʦʨʘ.  

ɸʢʪʠʚʥʦʩʪʴ ʧʝʧʪʠʜʠʣ-ʜʠʧʝʧʪʠʜʘʟʳ ɸ ʦʧʨʝʜʝʣʷʣʠ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 

ʢʨʳʩ ʧʦ ʛʠʜʨʦʣʠʟʫ ʢʘʨʙʦʢʩʠʙʝʥʟʦʠʣ-ʛʣʠ-ʛʣʠ-ʘʨʛ ʥʠʥʛʠʜʨʠʥʦʚʳʤ ʤʝʪʦʜʦʤ 

ʯʝʨʝʟ 12 ʯ, 24 ʯ, 72 ʯ ʧʦʩʣʝ ʠʥʲʝʢʮʠʠ, ʠ ʚʳʨʘʞʘʣʠ ʚ ʥʤʦʣʴ ʛʣʠ-ʘʨʛ, ʦʙʨʘʟʦ-

ʚʘʚʰʝʛʦʩʷ ʟʘ 1 ʤʠʥʫʪʫ ʠʥʢʫʙʘʮʠʠ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ 1 ʤʛ ʙʝʣʢʘ [3]. ʉʦʜʝʨʞʘʥʠʝ 

ʙʝʣʢʘ ʦʧʨʝʜʝʣʷʣʠ ʧʦ Lowry [7]. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʘʪʳʚʘʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ 

3s-ʢʨʠʪʝʨʠʷ ʠ t-ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ [1].  

ʇʨʠ ʦʜʥʦʢʨʘʪʥʦʤ ʚʚʝʜʝʥʠʠ ʬʣʫʦʢʩʝʪʠʥʘ ʘʢʪʠʚʥʦʩʪʴ ʧʝʧʪʠʜʠʣ-

ʜʠʧʝʧʪʠʜʘʟʳ ɸ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʢʨʳʩ ʚʦʟʨʘʩʪʘʝʪ ʚ 3,8 ʠ 4,9 ʨʘʟ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ ʯʝʨʝʟ 12 ʯ ʠ 24 ʯ ʧʦʩʣʝ ʠʥʲʝʢʮʠʠ (ʨʠʩʫʥʦʢ).  

 
ʈʠʩ. ɸʢʪʠʚʥʦʩʪʴ ʧʝʧʪʠʜʠʣ-ʜʠʧʝʧʪʠʜʘʟʳ ɸ ʧʨʠ ʜʝʡʩʪʚʠʠ ʬʣʫʦʢʩʝʪʠʥʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 

ʢʨʳʩ (ʥʤʦʣʴ ʧʨʦʜʫʢʪʘ, ʦʙʨʘʟʦʚʘʚʰʝʛʦʩʷ ʟʘ 1 ʤʠʥʫʪʫ ʠʥʢʫʙʘʮʠʠ ʥʘ 1 ʤʛ ʙʝʣʢʘ, M Ñ m,  

n=4-6). ɿʜʝʩʴ:  ï ʢʦʥʪʨʦʣʴ,  ï ʬʣʫʦʢʩʝʪʠʥ 10 ʤʛ/ʢʛ. *** -p<0,001 ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ 
 

ɺ ʨʷʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʪʨʝʩʩʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʢʦʪʦʨʳʤ 

ʚʝʨʦʷʪʥʦ ʷʚʣʷʝʪʩʷ ʚʥʫʪʨʠʙʨʶʰʠʥʥʘʷ ʠʥʲʝʢʮʠʷ, ʚʳʟʳʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨ-

ʞʘʥʠʷ ʚʝʱʝʩʪʚʘ ʈ, ʭʦʣʝʮʠʩʪʦʢʠʥʠʥʘ, ʪʠʨʦʪʨʦʧʠʥ-ʨʠʣʠʟʠʥʛ-ʬʘʢʪʦʨʘ ʚ ʧʣʘʟʤʝ, 

ʪʘʢʞʝ ʫʨʦʚʝʥʴ ʵʪʠʭ ʧʝʧʪʠʜʦʚ ʧʦʚʳʰʝʥ ʧʨʠ ʜʝʧʨʝʩʩʠʠ [6].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʚʝʜʝʥʠʝ ʬʣʫʦʢʩʝʪʠʥʘ ʚʳʟʳʚʘʝʪ ʦʧʦʩʨʝʜʦʚʘʥʥʦʝ ʫʚʝ-

ʣʠʯʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʧʝʧʪʠʜʠʣ-ʜʠʧʝʧʪʠʜʘʟʳ ɸ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ, ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʚʝʜʝʪ ʢ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʨʝʛʫʣʷʪʦʨʥʳʭ ʧʝʧʪʠʜʦʚ, 

ʚʦʚʣʝʯʝʥʥʳʭ ʚ ʨʘʟʚʠʪʠʝ ʜʝʧʨʝʩʩʠʠ. ɺʝʨʦʷʪʥʦ, ʠʤʝʥʥʦ ʠʟʤʝʥʝʥʠʝʤ ʠʭ ʫʨʦʚʥʷ 

ʧʨʠ ʧʨʠʝʤʝ ʧʨʝʧʘʨʘʪʘ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʫʤʝʥʴʰʝʥʠʝ ʚʳʨʘʞʝʥʥʦʩʪʠ ʩʠʤʧʪʦ-

ʤʦʚ ʟʘʙʦʣʝʚʘʥʠʷ. 
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ʥʘʫʯʥʳʡ ʢʦʥʩʫʣʴʪʘʥʪ, ɿɸʆ çʎʠʬʨʦʚʳʝ ʢʘʨʪʳ ʤʝʩʪʥʦʩʪʠè, 

ʢʘʥʜ. ʛʝʦʣ.-ʤʠʥʝʨ.ʥʘʫʢ, 

ʈʦʩʩʠʷ, ʛ. ɻʦʣʠʮʳʥʦ 
 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʤʝʪʦʜʦʚ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘ-

ʥʠʷ ʢ ʧʨʦʮʝʜʫʨʝ ʚʠʜʦʚʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʠʟʦʙʨʘʞʝʥʠʡ ʪʝʢ-

ʩʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ. ɸʧʨʦʙʘʮʠʷ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʣʘ ʪʦʯʥʦʩʪʴ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʪʝʢʩʪʫʨʳ ʤʠʢʨʦʩʧʦʨ ʨʘʚʥʫʶ 

87Ñ13%. ʇʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʫʙʝʜʠʪʝʣʴʥʦ ʜʦʢʘʟʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚʠʜʦʚʦʡ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʧʘʣʠʥʦʣʦʛʠʷ, ʵʢʦʣʦʛʠʷ, ʧʘʣʝʦʘʨʭʝʦʣʦ-

ʛʠʷ, ʤʝʜʠʮʠʥʘ ʠ ʜʨ. 
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ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʦʟʨʦʩ ʠʥʪʝʨʝʩ ʢ ʚʦʧʨʦʩʫ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠʣʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʤʠʢʨʦʦʙʲʝʢʪʦʚ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ 

ʧʦ ʠʟʦʙʨʘʞʝʥʠʷʤ, ʧʦʣʫʯʘʝʤʳʤ ʩʚʝʪʦʚʦʡ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʝʡ (ʉʕʄ). 

ʉʧʦʨʦ-ʧʳʣʴʮʝʚʦʡ ʘʥʘʣʠʟ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ (ʇɿ) ʠ ʩʧʦʨ ʚʳʩ-

ʰʠʭ ʨʘʩʪʝʥʠʡ ʪʨʝʙʫʝʪ ʚʳʩʦʢʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʘ ʠ ʙʦʣʴʰʦʛʦ ʧʨʘʢʪʠʯʝʩʢʦ-

ʛʦ ʦʧʳʪʘ ʵʢʩʧʝʨʪʘ. ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʠʤʝʥʠʤʦ ʧʦ-

ʥʷʪʠʝ ʪʝʢʩʪʫʨʘ, ʥʘʧʨʠʤʝʨ, ʦʨʥʘʤʝʥʪʘʮʠʷ ʚʥʝʰʥʝʛʦ ʩʣʦʷ ʤʠʢʨʦʩʧʦʨʳ ʠʣʠ ʵʢ-

ʪʵʢʟʠʥʘ [3]. ʆʙʱʫʶ ʪʝʢʩʪʫʨʫ ʇɿ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʘʢʩʦʥʘ ʤʦʞʥʦ ʦʧʠʩʘʪʴ 

ʥʘʙʦʨʦʤ ʧʘʨʘʤʝʪʨʦʚ: ʬʦʨʤʘ ʠ ʨʘʟʤʝʨ ʤʠʢʨʦʦʙʲʝʢʪʘ, ʬʦʨʤʘ ʠ ʧʦʣʦʞʝʥʠʝ 

ʘʧʝʨʪʫʨ, ʘ ʯʘʩʪʥʫʶ ʪʝʢʩʪʫʨʫ ʵʢʪʵʢʟʠʥʳ ï ʨʘʟʤʝʨʦʤ ʠ ʬʦʨʤʦʡ ʤʠʢʨʦʵʣʝʤʝʥ-

ʪʦʚ (ʨʠʩ. 1,ʘ). 

 
ʈʠʩ. 1. ʇʨʠʤʝʨʳ ʪʝʢʩʪʫʨ ʇɿ ʠ ʩʧʦʨ ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ: 

ʘ) ʘʧʝʨʪʫʨʘ ï 1; ʵʢʪʵʢʟʠʥʘ ï 2; ʧʝʨʝʛʦʨʦʜʢʘ (ʪʷʞ) ï 3; ʷʯʝʡʢʘ (ʣʘʢʫʥʘ) ï 4; 

ʙ) ʧʨʠʤʝʨʳ ʪʝʢʩʪʦʥʦʚ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʨʘʙʦʯʫʶ ʙʘʟʫ ʜʘʥʥʳʭ 
 

ʎʝʣʴʶ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʩʦʟʜʘʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʤʦʨ-

ʬʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʦ ʨʘʩʧʦʟʥʘʚʘʥʠʶ ʵʢʪʵʢʟʠʥʳ ʇɿ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʘʢ-

ʩʦʥʘ. 

ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʠ ʦʧʠʩʘʥʠʷ ʪʝʢʩʪʫʨʳ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘ-

ʥʠʠ ʙʳʣʠ ʠʟʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ: ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ï ʦʮʝʥʠʚʘʝʪ ʧʨʠʟʥʘ-

ʢʠ ʠʟʦʙʨʘʞʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩʦ ʩʪʘʪʠʯʝʩʢʠʤʠ ʚʳʯʠʩʣʝʥʠʷʤʠ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ; 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ï ʦʮʝʥʠʚʘʝʪ ʪʝʢʩʪʫʨʫ ʢʘʢ ʢʦʤʙʠʥʘʮʠʶ ʠʟ çʵʣʝʤʝʥʪʦʚè ʠʣʠ 

ʧʨʠʤʠʪʠʚʦʚ, ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʵʣʝʤʝʥʪʳ ʪʝʢʩʪʫʨʳ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ, ʧʨʠʤʝ-

ʥʷʶʪʩʷ ʜʚʘ ʦʩʥʦʚʥʳʭ ʧʦʜʭʦʜʘ ʢ ʘʥʘʣʠʟʫ ʪʝʢʩʪʫʨ rï ʚʳʯʠʩʣʝʥʠʝ ʩʪʘʪʠʩʪʠʯʝ-

ʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʠ ʦʮʝʥʢʘ ʧʨʠʥʮʠʧʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʨʠʤʠʪʠʚʦʚ; ʩʪʨʫʢʪʫʨʥʳʡ 

ï ʦʮʝʥʠʚʘʝʪ ʪʝʢʩʪʫʨʫ ʧʦ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʧʨʘʚʠʣʫ ʨʘʟʤʝʱʝʥʠʷ ʧʨʦʩʪʳʭ ʪʝʢ-

ʩʪʫʨʥʳʭ ʧʨʠʤʠʪʠʚʦʚ (ʨʝʛʫʣʷʨʥʦʝ ʠʣʠ ʧʦʯʪʠ ʨʝʛʫʣʷʨʥʦʝ ʧʦʚʪʦʨʝʥʠʝ); ʩʧʝʢ-

ʪʨʘʣʴʥʳʡ ï ʬʫʥʢʮʠʷ ʌʫʨʴʝ ʠ ʚʝʡʚʣʝʪ-ʘʥʘʣʠʟ [1]; ʤʦʜʝʣʴʥʳʡ ï ʄʘʨʢʦʚʩʢʠʝ 

ʤʦʜʝʣʠ ʩʣʫʯʘʡʥʦʛʦ ʧʦʣʷ [2]. 

ɼʣʷ ʘʥʘʣʠʟʘ ʤʝʪʦʜʦʚ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʙʳʣʘ ʧʦʜʛʦʪʦʚʣʝʥʘ ʨʘʙʦʯʘʷ ʙʘʟʘ 

ʜʘʥʥʳʭ (ɹɼ), ʚ ʢʦʪʦʨʫʶ ʚʢʣʶʯʠʣʠ ʉʕʄ-ʠʟʦʙʨʘʞʝʥʠʷ ʵʢʪʵʢʟʠʥʳ ʇɿ. ʀʩʭʦʜ-
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ʥʳʤʠ ʜʘʥʥʳʤʠ ʙʳʣʠ ʬʦʪʦʠʟʦʙʨʘʞʝʥʠʷ ʚ ʦʪʪʝʥʢʘʭ ʩʝʨʦʛʦ ʮʚʝʪʘ, ʧʦʣʫʯʝʥʥʳʝ 

ʥʘʤʠ ʩ ʧʦʤʦʱʴʶ ʙʠʥʦʢʫʣʷʨʥʦʛʦ ʤʠʢʨʦʩʢʦʧʘ LCD-A34, ʘ ʪʘʢʞʝ ʜʘʥʥʳʝ ʩʧʝ-

ʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ɹɼ (www.paldat.org, 

www.pollenwarndientst.at, ponetweb.ages.at, pollendata.org, www.binran.ru). ʉʦ-

ʟʜʘʥʥʘʷ ʨʘʙʦʯʘʷ ɹɼ ʚʢʣʶʯʘʣʘ ʟʘʧʠʩʠ ʜʣʷ 157 ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʩ ʨʘʟʥʳʤ ʪʠʧʦʤ 

ʩʢʫʣʴʧʪʫʨʳ ʚʥʝʰʥʝʛʦ ʩʣʦʷ ʤʠʢʨʦʩʧʦʨʳ (ʨʠʩ. 1,ʙ). ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ çʩʭʦʞʝ-

ʩʪʠè ʩʨʘʚʥʠʚʘʝʤʳʭ ʜʝʩʢʨʠʧʪʦʨʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚʝʣʠʯʠʥʫ ʟʥʘʯʝʥʠʷ ʨʘʩʩʪʦʷ-

ʥʠʷ ʍʵʤʤʠʥʛʘ [4]. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʘʤ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʧʦ ʪʝʩʪʠʨʫʝʤʦ-

ʤʫ ʠʟʦʙʨʘʞʝʥʠʶ ʉʇ ʇɿ ʥʘʡʪʠ ʚ ʨʘʙʦʯʝʡ ɹɼ ʪʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʪʝʢʩʪʫʨʥʳʝ 

ʧʨʠʟʥʘʢʠ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠ ʢ ʠʩʩʣʝʜʫʝʤʦʤʫ, ʪ.ʝ. ʧʦʭʦʞʠʤʠ ʩʯʠʪʘʣʠʩʴ 

ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʥʘʠʙʦʣʴʰʠʤ ʚʝʩʦʤ. ʇʨʦʮʝʜʫʨʘ ʧʦʠʩʢʘ ʩʭʦʞʠʭ ʠʟʦʙʨʘʞʝʥʠʡ 

ʚʢʣʯʁʘʣʘ: ʚʳʙʦʨ ʭʘʨʘʢʪʝʨʥʳʭ ʫʯʘʩʪʢʦʚ ʪʝʢʩʪʫʨʳ Ąʧʨʝʜʦʙʨʘʙʦʪʢʫ ʠʟʦʙʨʘ-

ʞʝʥʠʷ Ą ʚʳʜʝʣʝʥʠʝ ʧʦʠʩʢʦʚʳʭ ʧʨʠʟʥʘʢʦʚ (ʇʇ) Ą ʩʙʦʨ ʇʇ ʚ ʧʦʠʩʢʦʚʦʡ ʚʝʢ-

ʪʦʨ Ą ʚʳʯʠʩʣʝʥʠʝ ʜʝʩʢʨʠʧʪʦʨʘ Ą ʧʦʠʩʢ ʚ ɹɼ çʙʣʠʞʘʡʰʠʭè ʠʟʦʙʨʘʞʝʥʠʡ ʧʦ 

ʬʫʥʢʮʠʠ ʩʨʘʚʥʝʥʠʷ ʜʝʩʢʨʠʧʪʦʨʦʚ Ą ʚʳʚʦʜ ʨʝʟʫʣʴʪʘʪʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʤʠʢ-

ʨʦʦʙʲʝʢʪʘ, ʫʧʦʨʷʜʦʯʝʥʥʦʛʦ ʧʦ ʚʝʨʦʷʪʥʦʩʪʠ ʩʦʚʧʘʜʝʥʠʷ. ʀʩʭʦʜʷ ʠʟ ʨʝʟʫʣʴʪʘ-

ʪʘ, ʜʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʇɿ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʨʦ-

ʜʫ ʠʣʠ ʚʠʜʫ. ɺ ʢʘʯʝʩʪʚʝ ʧʦʠʩʢʦʚʦʛʦ ʧʨʠʟʥʘʢʘ ʙʳʣʘ ʧʨʠʤʝʥʝʥʘ çʬʫʥʢʮʠʷ ʦʜ-

ʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷè, ʢʦʪʦʨʦʝ ʚʢʣʶʯʘʣʦ ʥʘʙʦʨ ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʦʙʨʘʟʫ-

ʶʱʠʭ ʪʠʧʠʯʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʪʝʢʩʪʫʨʥʳʭ ʧʨʠʟʥʘʢʦʚ ʠʣʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, 

ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ.1,ʙ. 

ɸʥʘʣʠʟ ʤʝʪʦʜʦʚ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʪʝʢʩʪʫʨʳ ʤʠʢʨʦʦʙʲʝʢʪʦʚ. ʄʘʨʢʦʚʩʢʠʝ 

ʤʦʜʝʣʠ ʦʩʥʦʚʘʥʳ ʥʘ ʤʝʪʦʜʘʭ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʜʝʬʦʨʤʘʮʠʡ, ʧʦʵʪʦʤʫ ʩ ʠʭ ʧʦ-

ʤʦʱʴʶ ʤʦʜʝʣʠʨʦʚʘʣʠ ʠʩʢʘʞʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʫʯʘʩʪʢʦʚ ʦʜʥʦʨʦʜʥʳʭ ʠ ʫʩʣʦʚʥʦ ʥʝʪʠʧʠʯʥʳʭ ʫʯʘʩʪʢʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʇɿ. ɺ 

ʮʝʣʦʤ ʪʦʯʥʦʩʪʴ ʚʠʜʦʚʦʡ ʜʠʘʛʥʦʩʪʠʢʝ ʟʘʚʠʩʝʣʘ ʦʪ ʢʘʯʝʩʪʚʘ ʪʝʩʪʦʚʳʭ ʠʟʦʙʨʘ-

ʞʝʥʠʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʢʫʣʴʧʪʫʨʳ ʇɿ ʠ ʨʝʟʫʣʴʪʘʪ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩʦʩʪʘʚʠʣ ʚ 

ʩʨʝʜʥʝʤ 45-63%. ʉʪʨʫʢʪʫʨʥʳʡ ʠ ʩʧʝʢʪʨʘʣʴʥʳʡ ʧʦʜʭʦʜʳ ʙʦʣʴʰʝ ʦʨʠʝʥʪʠʨʦ-

ʚʘʥʳ ʥʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʧʨʘʚʠʣʴʥʳʝ ʠʣʠ ʧʦʯʪʠ ʧʨʘʚʠʣʴʥʳʝ ʪʝʢʩʪʫʨʳ, ʢʦʪʦʨʳʝ 

ʚ ʩʣʫʯʘʝ ʤʠʢʨʦʦʙʲʝʢʪʦʚ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʚʩʪʨʝʯʘʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʥʝ 

ʯʘʩʪʦ. ɻʝʦʤʝʪʨʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʦʩʥʦʚʘʥ ʥʘ ʧʦʠʩʢʝ ʠ ʧʦʩʣʝʜʫʶʱʝʤ ʩʨʘʚʥʝʥʠʠ 

ʢʣʶʯʝʚʳʭ ʪʦʯʝʢ ʠʟʦʙʨʘʞʝʥʠʷ, ʢʦʪʦʨʳʡ ʨʝʘʣʠʟʦʚʘʥ ʚ ʣʦʢʘʣʴʥʳʭ ʜʝʩʢʨʠʧʪʦ-

ʨʘʭ ï SIFT, SURF [4]. ʉʯʠʪʘʝʤ, ʯʪʦ ʧʨʠʥʮʠʧ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʤʦʞʝʪ 

ʥʝ ʩʨʘʙʦʪʘʪʴ ʚ ʩʣʫʯʘʝ ʩ ʧʨʠʨʦʜʥʳʤʠ ʪʝʢʩʪʫʨʘʤʠ ʧʦ ʧʨʠʯʠʥʝ ʪʨʫʜʥʦʩʪʠ ʚʳʙʦ-

ʨʘ ʢʣʶʯʝʚʳʭ ʪʦʯʝʢ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʭʘ-

ʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʯʠʩʣʝʥʠʝʤ ʦʙʱʠʭ ʧʨʠʟʥʘʢʦʚ ʪʝʢʩʪʫʨʳ ï ʟʝʨʥʠʩʪʦʩʪʴ, ʢʦʥ-

ʪʨʘʩʪʥʦʩʪʴ, ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ, ʣʠʥʝʡʥʦʩʪʴ, ʨʝʛʫʣʷʨʥʦʩʪʴ ʠ ʧʨ. ɺ ʢʘʯʝʩʪʚʝ ʦʧʝ-

ʨʘʪʦʨʘ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʠʩʧʦʣʴʟʫʶʪ LBP (local binary patterns), ʢʦʪʦʨʳʡ ʚ ʧʦ-

ʩʣʝʜʥʝʝ ʚʨʝʤʷ ʩʪʘʣ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʪʝʢʩʪʫʨ ʨʘʟʥʦʡ 

ʧʨʠʨʦʜʳ, ʘ ʚ ʢʘʯʝʩʪʚʝ ʧʦʠʩʢʦʚʦʛʦ ʧʨʠʟʥʘʢʘ ï ʛʠʩʪʦʛʨʘʤʤʘ LBP (ʨʠʩ. 2). ʆʧʝ-

ʨʘʪʦʨ LBP ʧʨʝʜʩʪʘʚʣʷʝʪ ʢʘʞʜʳʡ ʧʠʢʩʝʣʴ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʚʠʜʝ ʙʠʥʘʨʥʦʛʦ ʯʠʩ-

ʣʘ, ʟʘʚʠʩʷʱʝʛʦ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʝʡ ʩʦʩʝʜʥʠʭ ʧʠʢʩʝʣʝʡ ʠʟʦʙʨʘʞʝʥʠʷ. ʆʥ ʠʥʚʘ-

ʨʠʘʥʪʝʥ ʢ ʧʦʚʦʨʦʪʫ ʠʟʦʙʨʘʞʝʥʠʷ; ʢ ʷʨʢʦʩʪʠ ʦʩʚʝʱʝʥʠʷ; ʧʨʦʩʪ ʚ ʨʝʘʣʠʟʘʮʠʠ. 

ʉʯʠʪʘʝʤ, ʯʪʦ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʨʘʚʥʝʥʠʷ ʪʝʢʩʪʫʨ ʧʨʠ ʨʘʩʧʦʟʥʘʚʘʥʠʠ ʦʨʥʘ-
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ʤʝʥʪʘʮʠʠ ʵʢʪʵʢʟʠʥʳ ʨʘʟʥʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, ʯʠʩʣʦ ʢʦʪʦʨʳʭ ʧʨʝʚʳʰʘʝʪ 

300 000, ʧʝʨʩʧʝʢʪʠʚʝʥ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ. 

 
ʈʠʩ. 2. ʉʨʘʚʥʝʥʠʝ ʨʘʟʥʳʭ ʪʝʢʩʪʫʨ ʇɿ (ʘ) ʥʘ LBP-ʛʠʩʪʦʛʨʘʤʤʘʭ (ʙ) 

 

ʇʨʦʮʝʜʫʨʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ʈʝʟʫʣʴ-

ʪʘʪ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʚʠʜʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʧʦ ʉʕʄ-ʠʟʦʙʨʘʞʝʥʠʷʤ ʵʢʪʵʢʟʠ-

ʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ LBP
u2ri

8,1 ʩʦʩʪʘʚʠʣ ʚ ʩʨʝʜʥʝʤ 62Ñ17%. ɺ ʩʧʝʮʠʘʣʴʥʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʳʩʦʢʫʶ ʦʰʠʙʢʫ ï ʜʦ 30% ʚ ʢʘʯʝʩʪʚʦ 

ʧʨʦʮʝʜʫʨʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʚʥʦʩʠʪ ʨʘʟʤʝʨ ʬʨʘʛʤʝʥʪʦʚ (ʪʠʧʠʯʥʳʡ ʫʯʘʩʪʦʢ) 

ʪʝʢʩʪʫʨʳ. ʇʦʵʪʦʤʫ ʤʳ ʧʨʠʤʝʥʠʣʠ ʤʝʪʦʜ extended LBP (eLBP), ʢʦʪʦʨʳʡ ʫʯʠ-

ʪʳʚʘʝʪ ʦʢʨʝʩʪʥʦʩʪʠ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʨʘʜʠʫʩʘ ʩ ʧʨʦʠʟʚʦʣʴʥʳʤ ʯʠʩʣʦʤ ʟʥʘʯʘ-

ʱʠʭ ʧʠʢʩʝʣʝʡ. ʕʪʦ ʨʝʰʝʥʠʝ ʧʦʟʚʦʣʠʣʦ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʪʝʢʩʪʫʨʳ ʨʘʟʥʳʭ ʇɿ ʜʦ ʫʨʦʚʥʷ 74-100%. 
ɿʘʢʣʶʯʝʥʠʝ 

ʈʘʟʨʘʙʦʪʘʥʘ ʧʨʦʮʝʜʫʨʘ ʚʠʜʦʚʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ ʧʦ 

ʠʟʦʙʨʘʞʝʥʠʷʤ ʩʢʫʣʴʧʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʇɿ ʩʦ ʩʭʦʞʠʤʠ ʪʝʢʩʪʫʨʥʳʤʠ ʧʨʠ-

ʟʥʘʢʘʤʠ. ɺʳʯʠʩʣʝʥʠʝ ʦʙʱʠʭ ʧʨʠʟʥʘʢʦʚ ʪʝʢʩʪʫʨʳ (ʟʝʨʥʠʩʪʦʩʪʴ, ʢʦʥʪʨʘʩʪ, 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ, ʣʠʥʝʡʥʦʩʪʴ ʠ ʜʨ.) ʦʩʥʦʚʘʥʦ ʥʘ ʦʧʝʨʘʪʦʨʝ eLBP (extended  

local binary patterns). ɸʧʨʦʙʘʮʠʷ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʤʦʨ-

ʬʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʦ ʙʘʟʝ ʜʘʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʉʕʄ ʇɿ (ʜʣʷ 157 ʚʠʜʦʚ 

ʨʘʩʪʝʥʠʡ) ʜʦʢʘʟʘʪʝʣʴʥʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ, ʚʳʩʦʢʠʡ ʨʝʟʫʣʴʪʘʪ ʨʘʩʧʦʟʥʘʚʘ-

ʥʠʷ ʪʝʢʩʪʫʨʳ ʤʠʢʨʦʩʧʦʨ ʨʘʚʥʳʡ 87Ñ13%.  
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ɺʃʀʗʅʀɽ ʌʀɿʀʏɽʉʂʆʁ ʅɸɻʈʋɿʂʀ 

ʅɸ ʌʀɿʀʏɽʉʂʆɽ ʈɸɿɺʀʊʀɽ ʖʅʓʍ ʇʃʆɺʎʆɺ 
 

ʄʠʨʟʘʙʝʢʦʚʘ ʌ.ʅ. 

ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʩʧʦʨʪʠʚʥʦʛʦ ʦʟʜʦʨʦʚʣʝʥʠʠ 

ɸʥʜʠʞʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ,  

ʋʟʙʝʢʠʩʪʘʥ, ʛ. ɸʥʜʠʞʘʥ 
 

ʄʫʣʣʘʞʦʥʦʚʘ ʅ.ʄ. 

ʩʪʫʜʝʥʪʢʘ ɸʥʜʠʞʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ,  

ʋʟʙʝʢʠʩʪʘʥ, ʛ. ɸʥʜʠʞʘʥ 
 

ɺ ʩʪʘʪʴʝ ʚʣʠʷʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʶʥʳʭ ʧʣʦʚʮʦʚ. ɸ 

ʪʘʢʞʝ ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ, ʠ ʥʝʢʦʪʦʨʳʝ ʬʠʟʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠʤʝʥʥʦ ʫʯʝʥʠʢʦʚ ʬʫʪ-

ʙʦʣʴʥʘʷ ʰʢʦʣʳ.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ, ʩʦʤʘʪʦʤʝʪʨʠʷ, ʞʠʟʥʝʥʥʘʷ ʸʤʢʦʩʪʴ ʣʸʛʢʠʭ, 

ʯʘʩʪʦʪʘ ʜʳʭʘʥʠʷ, ʘʥʪʨʦʧʦʤʝʪʨʠʷ, ʤʳʰʝʯʥʘʷ ʩʠʣʘ. 

 

ɺ ʥʘʰʝʡ ʈʝʩʧʫʙʣʠʢʝ ʧʨʦʚʦʜʠʪʩʷ ʙʦʣʴʰʘʷ ʨʘʙʦʪʘ ʧʦ ʚʦʩʧʠʪʘʥʠʶ ʚʩʝʩʪʦ-

ʨʦʥʥʝ ʨʘʟʚʠʪʦʛʦ ʧʦʢʦʣʝʥʠʷ. ʇʦʜʪʚʝʨʞʜʝʥʠʝʤ ʵʪʦʤʫ ʩʣʫʞʘʪ ʇʦʩʪʘʥʦʚʣʝʥʠʷ ʠ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʟʘʢʦʥʳ, ʧʦʩʚʷʱʝʥʥʳʝ ʚʦʩʧʠʪʘʥʠʶ ʛʘʨʤʦʥʠʯʥʦ ʨʘʟʚʠʪʦʛʦ, 

ʬʠʟʠʯʝʩʢʠ ʟʜʦʨʦʚʦʛʦ ʜʫʭʦʚʥʦ ʟʨʝʣʦʛʦ ʧʦʜʨʘʩʪʘʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ. ʅʝʦʪʲʝʤʣʝ-

ʤʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚʦʩʧʠʪʘʥʠʷ ʛʘʨʤʦʥʠʯʥʦ ʨʘʟʚʠʪʦʛʦ ʧʦʢʦʣʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʩʧʦʨʪ. ʀʟ ʚʩʝʭ ʚʠʜʦʚ ʩʧʦʨʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʣʘʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʚʘʞ-

ʥʳʤ ʜʣʷ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʪʘʢ ʢʘʢ ʚ ʵʪʦʤ ʚʠʜʝ ʩʧʦʨʪʘ 

ʫʯʘʩʪʚʫʶʪ ʚʩʝ ʚʠʜʳ ʤʳʰʝʯʥʦʡ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ. ʀʟʫʯʝʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝ-

ʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʦʨʛʘʥʠʟʤʘ ʶʥʳʭ ʧʣʦʚʮʦʚ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʨʦʛʥʦ-

ʟʠʨʦʚʘʥʠʷ ʜʝʡʩʪʚʠʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʩʧʦʨʪʘ ʥʘ ʨʘʟʚʠʪʠʝ ʧʦʜʨʦʩʪʢʦʚ 13-14 ʣʝʪ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʧʦʨʪʠʚʥʦʛʦ ʦʪʙʦʨʘ ʙʳʣ 

ʦʧʨʝʜʝʣʸʥ ʨʷʜ ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʧʦʟʚʦ-

ʣʷʶʪ ʦʮʝʥʠʚʘʪʴ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʩʧʦʨʪʩʤʝʥʦʚ-ʧʣʦʚʮʦʚ ʥʘ ʢʦʥʢʨʝʪʥʦʤ ʵʪʘʧʝ 

ʤʥʦʛʦʣʝʪʥʝʡ ʧʦʜʛʦʪʦʚʢʠ.  

ʅʘʰʝʡ ʮʝʣʴʶ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʢʨʠʪʝʨʠʝʚ ʦʪʙʦʨʘ ʧʦʜʨʦʩʪʢʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʣʠʪʝʣʴʥʦʩʪʠ ʟʘʥʷʪʠʡ ʧʣʘʚʘ-

ʥʠʝʤ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʧʦʜʨʦʩʪʢʠ, ʟʘʥʠʤʘʶʱʠʝʩʷ ʧʣʘʚʘ-

ʥʠʝʤ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʜʝʪʩʢʦ-ʶʥʦʰʝʩʢʦʡ ʰʢʦʣʝ ʦʣʠʤʧʠʡʩʢʦʛʦ ʨʝʟʝʨʚʘ 

ʚ ʛ. ɸʥʜʠʞʘʥʝ. ʀʩʧʳʪʫʝʤʳʝ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʛʨʫʧʧʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʨʝʤʝʥʠ ʟʘʥʷʪʠʷ ʧʣʘʚʘʥʠʝʤ. ɺʩʝʛʦ ʠʩʩʣʝʜʫʝʤʳʭ ʙʳʣʦ 27 ʧʣʦʚʮʦʚ. ɺ ʧʝʨʚʫʶ 

ʛʨʫʧʧʫ ʚʦʰʣʦ 9 ʧʦʜʨʦʩʪʢʦʚ 13-14 ʣʝʪ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʧʣʘʚʘʥʠʝʤ ʦʢʦʣʦ 6 ʤʝ-

ʩʷʮʝʚ. ʊʨʝʪʴʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʠʣʠ ʪʘʢʞʝ 9 ʧʦʜʨʦʩʪʢʦʚ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʧʣʘʚʘ-

ʥʠʝʤ ʙʦʣʴʰʝ ʛʦʜʘ. ʋ ʚʩʝʭ ʠʩʧʳʪʫʝʤʳʭ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩʦʤʘʪʦʤʝʪʨʠʯʝʩʢʠʝ 

(ʨʦʩʪ, ʤʘʩʩʘ ʪʝʣʘ, ʦʢʨʫʞʥʦʩʪʴ ʙʝʜʨʘ, ʤʳʰʝʯʥʘʷ ʩʠʣʘ ʩʧʠʥʳ, ʦʢʨʫʞʥʦʩʪʴ 
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ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʚ ʧʦʢʦʝ, ʥʘ ʚʜʦʭʝ ʠ ʚʳʜʦʭʝ, ʤʳʰʝʯʥʘʷ ʩʠʣʘ ʨʫʢʠ) ʠ ʬʠʟʠʦ-

ʤʝʪʨʠʯʝʩʢʠʝ (ʞʠʟʥʝʥʥʘʷ ʸʤʢʦʩʪʴ ʣʸʛʢʠʭ, ʟʘʜʝʨʞʢʘ ʜʳʭʘʥʠʷ, ʯʘʩʪʦʪʘ ʜʳʭʘ-

ʥʠʷ, ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ) ʠʟʤʝʨʝʥʠʝ ʜʦ ʠ ʧʦʩʣʝ ʩʪʘʥʜʘʨʪʥʳʭ ʬʠʟʠʯʝʩʢʠʭ 

ʥʘʛʨʫʟʦʢ.  
ɺʩʝʛʦ ʧʨʦʚʝʜʝʥʦ 511 ʠʟʤʝʨʝʥʠʡ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʦʙʨʘʙʦʪʘʥʳ ʤʝʪʦʜʦʤ ʉʪʴʶʜʝʥʪʘ-ʌʠʰʝʨʘ. ʇʦ ʜʘʥʥʳʤ, ʚ ʪʨʸʭ ʛʨʫʧʧʘʭ ʠʩʧʳʪʫ-
ʝʤʳʡ ʨʦʩʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʪʣʠʯʘʣʩʷ: ʚ ʧʝʨʚʦʡ ï 148,3Ñ7,2 ʩʤ; ʚʦ ʚʪʦʨʦʡ ï 
148,5Ñ3,3 ʩʤ; ʚ ʪʨʝʪʴʝʡ ï 151,1Ñ3,0 ʩʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɸʥʘʣʦʛʠʯʥʳʝ ʨʝʟʫʣʴ-
ʪʘʪʳ ʧʦʣʫʯʝʥʳ ʠ ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʤʘʩʩʳ ʪʝʣʘ: ʫ ʨʝʙʷʪ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ï  
31,6Ñ7,2 ʢʛ; ʚʦ ʚʪʦʨʦʡ ï 38,5Ñ2,5 ʢʛ; ʚ ʪʨʝʪʴʝʡ ï 38,4Ñ1,7 ʢʛ. ʀʟʤʝʨʝʥʠʝ 
ʦʢʨʫʞʥʦʩʪʠ ʙʝʜʨʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʨʠ ʜʣʠʪʝʣʴʥʳʭ ʪʨʝʥʠʨʦʚʢʘʭ ʦʢʨʫʞʥʦʩʪʴ 
ʙʝʜʨʘ ʩʫʱʝʩʪʚʝʥʥʦ ʫʧʣʦʪʥʷʝʪʩʷ ʚ ʨʘʟʤʝʨʘʭ. ʋ ʧʦʜʨʦʩʪʢʦʚ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ 
ʛʨʫʧʧ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʦʜʠʥʘʢʦʚʳʝ, ʘ ʫ ʧʣʦʚʮʦʚ ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ ï ʩʨʘʚʥʠʪʝʣʴ-
ʥʦ ʙʦʣʴʰʝ (p᾽0,01). ɹʦʣʴʰʠʝ ʨʘʟʣʠʯʠʷ ʚ ʨʘʟʚʠʪʠʠ ʤʳʰʝʯʥʦʡ ʩʠʣʳ ʚʳʷʚʣʝʥʳ 
ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʤʳʰʝʯʥʦʡ ʩʠʣʳ ʩʧʠʥʳ. ʊʘʢ, ʚ ʥʘʯʘʣʴʥʦʡ ʛʨʫʧʧʝ ʤʳʰʝʯʥʘʷ ʩʠ-
ʣʘ ʩʧʠʥʳ ʩʦʩʪʘʚʣʷʝʪ ï 29,4Ñ0,2 ʢʛ; ʚʦ ʚʪʦʨʦʡ ï 32,9Ñ0,1 ʢʛ. ɼʣʠʪʝʣʴʥʳʝ ʩʠ-
ʩʪʝʤʘʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ ʧʣʘʚʘʥʠʝʤ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʣʠ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʫ 
ʧʦʜʨʦʩʪʢʦʚ ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ-45,2Ñ0,1 ʢʛ. 

ɺ ʧʦʢʘʟʘʪʝʣʷʭ ʦʙʲʸʤʘ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʚ ʧʦʢʦʝ, ʧʨʠ ʚʜʦʭʝ ʠ ʚʳʜʦʭʝ ʫ 
ʧʦʜʨʦʩʪʢʦʚ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʛʨʫʧʧ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʥʝ ʚʳʷʚʣʝʥʦ, ʚ 
ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ ʠʩʧʳʪʫʝʤʳʭ ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 
(p᾽0,001).  

ʕʪʠ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʦʱʫʪʠʤʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 
ʠʟʤʝʨʝʥʠʷ ʦʨʛʘʥʠʟʤʘ ʫ ʧʦʜʨʦʩʪʢʦʚ ʧʨʦʷʚʣʷʶʪʩʷ ʯʝʨʝʟ ʜʦʩʪʘʪʦʯʥʦ ʜʣʠʪʝʣʴ-
ʥʳʝ ʟʘʥʷʪʠʷ ʧʣʘʚʘʥʠʝʤ. ɺʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʦʨʛʘ-
ʥʠʟʤʘ ʷʚʣʷʝʪʩʷ ʩʦʩʪʦʷʥʠʝ ʢʘʨʜʠʦ-ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʩʠʩʪʝʤʳ. ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦ-
ʚʘʥʠʷʭ ʞʠʟʥʝʥʥʘʷ ʸʤʢʦʩʪʴ ʣʸʛʢʠʭ ʚ ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ ʧʦʜʨʦʩʪʢʦʚ ʙʳʣʘ ʚʳʰʝ 
(2,0Ñ0,2 ʣ), ʯʝʤ ʫ ʧʦʜʨʦʩʪʢʦʚ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʛʨʫʧʧ (1,6Ñ0,1 ʣ ʠ 1,6Ñ0,5 ʣ) 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ɺ ʣʠʪʝʨʘʪʫʨʳ ʠʤʝʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʚʝʜʝʥʠʷ ʦʙ ʵʬʬʝʢʪʥʦʤ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʠ ʭʨʦʥʠʯʝʩʢʦʡ (ʧʨʠʨʦʜʥʦʡ) ʠ ʧʨʝʨʳʚʠʩʪʦʡ (ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ) 
ʛʠʧʦʢʩʠʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʧʦʨʪʩʤʝʥʦʚ 
[ʅ.ɸ. ɸʛʘʜʞʘʥʷʥ, 2001, ʀ.ɸ. ɸʨʰʘʚʩʢʠʡ 1974, ɺ.ʃ. ʂʘʨʧʤʘʥ 1985] ʆʜʥʘʢʦ 
ʠʟʫʯʝʥʠʝ ʵʪʠʭ ʚʦʧʨʦʩʦʚ ʚ ʦʥʪʦʛʝʥʝʟʝ ʧʨʠ ʛʠʧʦʢʩʠʯʝʩʢʠʭ ʚʦʟʜʝʡʪʚʠʷʭ ʧʦʩʚʷ-
ʱʝʥʳ ʝʜʠʥʠʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ [ɸ.ɻ. ʍʨʠʧʢʦʚʘ, ʄ.ɺ. ɸʥʪʨʦʧʦʚʘ 1982, 
ʀ. ʊʠʤʫʰʢʠʥ 2007]. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʢʨʠʪʝʨʠʝʤ ʦʮʝʥʢʠ ʦʙʰʝʡ ʬʠʟʠʯʝʩʢʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ 
ʷʚʣʷʝʪʩʷ ʫʨʦʚʝʥʴ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ, ʢʦʪʦʨʳʡ ʟʘʚʠʩʠʪ ʦʪ 
ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʨʝʟʝʨʚʦʚ ʩʠʩʪʝʤʳ ʜʳʭʘʥʠʷ, ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʠ ʢʨʦʚʠ 
[ʗ.ʄ. ʂʦʮ 1982, ɿ.ɹ. ɹʝʣʦʮʝʨʩʢʦʚʩʢʠʡ 2005] ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ 
ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ ʧʣʘʚʘʥʠʝʤ ʚʣʠʷʶʪ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠ-
ʪʠʝ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ. ɿʘʥʷʪʠʝ ʧʣʘʚʘʥʠʝʤ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʫʢʨʝʧʣʝʥʠʷ 
ʩʦʩʪʦʷʥʠʷ ʢʘʨʜʠʦ-ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʩʠʩʪʝʤʳ.  
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ʅɽʂʆʊʆʈʓɽ ʌʋʅʂʎʀʆʅɸʃʔʅʓɽ ʇʆʂɸɿɸʊɽʃʀ ʌʀɿʀʏɽʉʂʆɻʆ 

ʈɸɿɺʀʊʀʗ ʋʏɽʅʀʂʆɺ ʉʇʆʈʊʀɺʅʆɻʆ ʂʆʃʃɽɾɸ 
 

ʄʠʨʟʘʙʝʢʦʚʘ ʌ.ʅ. 

ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʩʧʦʨʪʠʚʥʦʛʦ ʦʟʜʦʨʦʚʣʝʥʠʠ 

ɸʥʜʠʞʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ,  

ʋʟʙʝʢʠʩʪʘʥ, ʛ. ɸʥʜʠʞʘʥ 
 

ʄʫʣʣʘʞʦʥʦʚʘ ʅ.ʄ. 

ʩʪʫʜʝʥʪʢʘ ɸʥʜʠʞʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ,  

ʋʟʙʝʢʠʩʪʘʥ, ʛ. ɸʥʜʠʞʘʥ 
 

ʂʦʜʠʨʦʚʘ ʉ.ʉ. 

ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʩʧʦʨʪʠʚʥʦʛʦ ʦʟʜʦʨʦʚʣʝʥʠʠ 

ɸʥʜʠʞʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 

ʋʟʙʝʢʠʩʪʘʥ, ʛ. ɸʥʜʠʞʘʥ 
 

ɺ ʩʪʘʪʴʝ oʨʛʘʥʠʟʤ ʨʝʙʸʥʢʘ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʩʘʤʦʫʧʨʘʚʣʷʶʱʝʡ ʩʠʩʪʝʤʦʡ. ʆʥ ʨʘʟ-

ʚʠʚʘʝʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʛʝʥʝʪʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ʠ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ. ʇʨʘʚʠʣʴʥʦʝ ʬʦʨ-

ʤʠʨʦʚʘʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ ʚʦ ʚʨʝʤʷ ʤʦʣʦʜʦʩʪʠ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʩ-

ʥʦʚʦʡ ʢʨʝʧʢʦʛʦ ʟʜʦʨʦʚʴʷ ʚ ʟʨʝʣʦʤ ʠ ʩʪʘʨʯʝʩʢʦʤ ʚʦʟʨʘʩʪʝ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ, ʫʯʝʥʠʢ, ʩʧʦʨʪ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʰʝ ʛʦʩʫʜʘʨʩʪʚʦ ʦʙʨʘʱʘʝʪ ʦʪʜʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʥʘ 

ʪʦ ʯʪʦʙʳ ʥʘʩʝʣʝʥʠʝ ʠ ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʤʦʣʦʜʝʞʴ ʟʘʥʠʤʘʣʘʩʴ ʬʠʟʠʯʝʩʢʠʤʠ 

ʫʧʨʘʞʥʝʥʠʷʤʠ. ʉ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʨʦʙʣʝʤ ʩʧʦʨʪʠʚʥʦʡ ʬʠ-

ʟʠʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʘʜʘʧʪʘʮʠʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʡ ʩʠʩʪʝʤʳ ʧʦʜ 

ʚʣʠʷʥʠʝʤ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ. ʉʠʩʪʝʤʘ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʠʤʝʝʪ ʦʩʦʙʦʝ ʟʥʘ-

ʯʝʥʠʝ ʚ ʜʦʩʪʘʚʢʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʜʣʷ ʨʘʙʦʪʳ ʤʳʰʮ ʠ ʦʨʛʘʥʦʚ. ʇʦʜ 

ʚʣʠʷʥʠʝʤ ʧʦʩʪʦʷʥʥʦʛʦ ʫʢʨʝʧʣʝʥʠʷ ʦʨʛʘʥʠʟʤʘ ʩ ʧʦʤʦʱʴʶ ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞ-

ʥʝʥʠʡ ʚ ʨʘʙʦʪʝ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʡ ʩʠʩʪʝʤʳ ʨʘʟʚʠʚʘʝʪʩʷ ʘʜʘʧʪʘʮʠʦʥʥʳʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʠʜʫʪ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʘʧ-

ʧʘʨʘʪʝ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʠ ʥʝʢʦʪʦʨʳʭ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ. ʊʘʢʦʝ ʠʟʤʝʥʝʥʠʝ ʚ 

ʦʨʛʘʥʠʟʤʝ ʩʧʦʨʪʩʤʝʥʘ ʜʘʸʪ ʨʦʩʪʫ ʬʠʟʠʯʝʩʢʦʡ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ, ʘ ʪʘʢʞʝ 

ʙʳʩʪʨʦʤʫ ʠ ʧʦʩʪʦʷʥʥʦʤʫ ʚʳʧʦʣʥʝʥʠʶ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ [4, 3, 5]. ɺ ʦʮʝʥ-

ʢʝ ʢʘʪʝʛʦʨʠʠ ʟʘʢʘʣʸʥʥʦʩʪʠ ʩʧʦʨʪʩʤʝʥʦʚ ʚʤʝʩʪʝ ʩ ʩʦʤʦʪʦʤʝʪʨʠʯʝʩʢʠʤʠ ʧʦʢʘ-

ʟʘʪʝʣʷʤʠ ʪʘʢʞʝ ʫʯʠʪʳʚʘʝʪʩʷ ʩʢʦʨʦʩʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʟʤʘ [1]. ʆʩʦʙʝʥʥʳʤ ʷʚʣʷʝʪʩʷ ʥʘʙʣʶʜʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 
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ʧʦʢʘʟʘʪʝʣʝʡ ʪʘʢʠʭ ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ ʏʉʉ ʩʝʨʜʮʝʙʠʝʥʠʷ, ʘʨʪʝʨʠʘʣʴʥʦʝ-ʢʨʦʚʷʥʦʝ 

ʜʘʚʣʝʥʠʝ, ʞʠʟʥʝʥʥʘʷ ʝʤʢʦʩʪʴ ʣʸʛʢʠʭ, ʜʠʥʘʤʦʤʝʪʨʠʷ ʨʫʢʠ. 

ʆʙʲʝʢʪʦʤ ʥʘʙʣʶʜʝʥʠʷ ʩʪʘʣʠ ʫʯʝʥʠʢʠ ɸʥʜʠʞʘʥʩʢʦʛʦ ʩʧʦʨʪʠʚʥʦʛʦ ʢʦʣ-

ʣʝʞʘ, ʟʘʥʠʤʘʶʱʠʝʩʷ ʙʦʢʩʦʤ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 13 ʜʦ 18 ʣʝʪ, ʘ ʪʘʢʞʝ ʢʦʥʪʨʦʣʴʥʳʝ 

ʛʨʫʧʧʳ ʚ ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʨʠʚʣʝʯʝʥʳ ʫʯʝʥʠʢʠ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʰʢʦʣ ʠ 

ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʣʠʮʝʝʚ. ɺ ʥʘʙʣʶʜʘʪʝʣʴʥʳʭ ʛʨʫʧʧʘʭ ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʳʭ 25 

ʤʘʣʴʯʠʢʦʚ ʙʳʣʠ ʠʟʤʝʨʝʥʳ ʞʠʟʥʝʥʥʘʷ ʝʤʢʦʩʪʴ ʣʸʛʢʠʭ, ʏʉʉ, ʘ ʪʘʢʞʝ ʘʨʪʝʨʠ-

ʘʣʴʥʦʝ-ʢʨʦʚʷʥʦʝ ʜʘʚʣʝʥʠʝ. ɺʟʷʪʳʝ ʠʪʦʛʠ ʙʳʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʦʙʨʘʙʦʪʘʥʳ.  

ɺ ʫʩʣʦʚʠʷʭ ʩʧʦʨʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʦʣʴʰʘʷ ʥʘʛʨʫʟʢʘ ʥʘʢʣʘʜʳʚʘʝʪʩʷ 

ʥʘ ʚʥʝʰʥʶʶ ʜʳʭʘʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ ʦʨʛʘʥʠʟʤʘ. ʇʦʢʘʟʘʪʝʣʠ ʚʥʝʰʥʝʡ ʜʳʭʘ-

ʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʘʨʜʠʦʨʝʩʧʠʨʘ-

ʪʦʨʥʦʡ ʩʠʩʪʝʤʳ. ʆʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʥʝʰ-

ʥʝʡ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʚʝʥʪʠʣʷʮʠʷ ʣʸʛʢʠʭ. ɺʝʥʪʠʣʷʮʠʷ ʣʸʛʢʠʭ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦʤ ʚʦʟʜʫʭʘ ʧʨʦʭʦʜʠʤʦʤ ʯʝʨʝʟ ʣʸʛʢʠʭ ʟʘ 1 ʤʠʥʫʪʫ. 

ʇʦʢʘʟʘʪʝʣʴ ʚʝʥʪʠʣʷʮʠʠ ʣʸʛʢʠʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʣʫʙʠʥʦʡ ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʜʚʠʞʝ-

ʥʠʷ ʜʳʭʘʥʠʷ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʛʣʫʙʠʥʳ ʜʚʠʞʝʥʠʷ ʜʳʭʘʥʠʷ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʢʘʟʘʪʝʣʴ ʞʠʟʥʝʥʥʘʷ ʝʤʢʦʩʪʴ ʣʸʛʢʠʭ. ɾʠʟʥʝʥʥʘʷ ʝʤʢʦʩʪʴ ʣʸʛ-

ʢʠʭ ʩʦʩʪʦʠʪ ʠʟ ʜʳʭʘʪʝʣʴʥʦʛʦ ʚʦʟʜʫʭʘ, ʜʦʙʘʚʦʯʥʦʛʦ ʠ ʨʝʟʝʨʚʥʦʛʦ ʚʦʟʜʫʭʘ. ʇʦ-

ʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʞʠʟʥʝʥʥʦʡ ʝʤʢʦʩʪʠ ʣʸʛʢʠʭ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʙʣʠʟʠ-

ʪʝʣʴʥʦ ʫʟʥʘʪʴ ʤʘʢʩʠʤʘʣʴʥʳʡ ʜʳʭʘʪʝʣʴʥʳʡ ʚʦʟʜʫʭ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʠʪʴ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ ʚʝʥʪʠʣʷʮʠʠ ʣʸʛʢʠʭ.  

ɾʠʟʥʝʥʥʘʷ ʝʤʢʦʩʪʴ ʣʸʛʢʠʭ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʥʝʰʥʝʡ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ [2]. ɽʛʦ ʨʘʟʤʝʨ ʟʘʚʠʩʠʪ ʦʪ 

ʨʘʟʤʝʨʘ ʣʸʛʢʠʭ ʠ ʩʠʣʳ ʤʝʞʨʸʙʝʨʥʳʭ ʤʳʰʮ. ʇʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʨʘ-

ʙʦʪʳ ʘʵʨʦʙʳ ʜʳʭʘʪʝʣʴʥʳʡ ʚʦʟʜʫʭ ʜʦʩʪʠʛʘʝʪ 50-55% ʦʙʲʝʤʘ ʞʠʚʫʯʝʩʪʠ ʣʸʛ-

ʢʠʭ. ʀʟʚʝʩʪʥʦ, ʯʝʤ ʙʦʣʴʰʝ ʢʦʣʠʯʝʩʪʚʦ ʜʳʭʘʪʝʣʴʥʦʛʦ ʚʦʟʜʫʭʘ, ʪʝʤ ʤʝʥʴʰʝ 

ʨʘʩʭʦʜʫʝʪʩʷ ʢʠʩʣʦʨʦʜ ʦʨʛʘʥʠʟʤʦʤ ʠ ʥʘʦʙʦʨʦʪ, ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ 

ʜʳʭʘʪʝʣʴʥʦʛʦ ʚʦʟʜʫʭʘ ʨʘʩʪʸʪ ʢʦʣʠʯʝʩʪʚʦ ʜʚʠʞʝʥʠʷ ʜʳʭʘʥʠʷ ʚ ʠʪʦʛʝ ʦʧʨʝʜʝ-

ʣʝʥʥʘʷ ʯʘʩʪʴ ʧʦʪʨʝʙʣʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʦʨʛʘʥʠʟʤʦʤ ʨʘʩʭʦʜʫʝʪʩʷ ʜʣʷ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʤʳʰʮ ʜʳʭʘʥʠʷ. 

ɺ ʭʦʜʝ ʥʘʙʣʶʜʝʥʠʷ ʘʥʘʣʠʟ ʚʟʷʪʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫ ʫʯʝʥʠʢʦʚ 

ʦʙʝʠʭ ʛʨʫʧʧ ʧʦʢʘʟʘʪʝʣʴ ʦʙʲʝʤʘ ʞʠʚʫʯʝʩʪʠ ʣʸʛʢʠʭ ʨʘʩʪʸʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʦʟ-

ʨʘʩʪʘ. ʈʘʟʥʠʮʘ ʩ ʨʦʩʪʦʤ ʚʦʟʨʘʩʪʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʠʟʙʝʞʥʦ (P<0,05). ʆʜʥʘʢʦ 

ʠ ʫ ʫʯʝʥʠʢʦʚ ʩʧʦʨʪʩʤʝʥʦʚ, ʠ ʫ ʰʢʦʣʴʥʠʢʦʚ ʥʘʙʣʶʜʘʣʦʩʴ ʥʠʟʢʦʝ ʩʥʠʞʝʥʠʝ 

ʛʦʜʦʚʦʛʦ ʨʦʩʪʘ ʚ ʧʨʦʤʝʞʫʪʢʝ ʤʝʞʜʫ 15 ʠ 16 ʣʝʪ.  

ɹʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʯʪʦ ʩʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫʯʝʥʠʢʦʚ ʩʧʦʨʪʩʤʝʥʦʚ ʙʳʣʠ 

ʥʘʤʥʦʛʦ ʚʳʰʝ ʯʝʤ ʫ ʪʝʭ, ʢʪʦ ʥʝ ʟʘʥʠʤʘʝʪʩʷ ʩʧʦʨʪʦʤ ʠ ʵʪʠ ʨʘʟʣʠʯʠʷ ʩ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʦʡ ʪʦʯʢʦʡ ʟʨʝʥʠʷ ʥʝʠʟʤʝʥʥʳ (P<0,05). 

ʉʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʙʳʣʦ ʚʳʯʠʩʣʝʥʠʝ ʞʠʟʥʝʥʥʘʷ ʝʤʢʦʩʪʴ ʣʸʛʢʠʭ ʠ 

çʞʠʟʥʝʥʥʳʡ ʠʥʜʝʢʩè ʫʯʝʥʠʢʦʚ ʩ ʫʯʸʪʦʤ ʚʝʩʘ ʪʝʣʘ, ʘ ʪʘʢʞʝ ʥʘʙʣʶʜʘʣʦʩʴ ʝʛʦ 

ʜʠʥʘʤʠʢʘ ʚʦʟʨʘʩʪʥʦʛʦ ʧʝʨʠʦʜʘ. ʇʨʦʮʝʩʩ ʘʥʘʣʠʟʘ ʦʧʨʝʜʝʣʠʣ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʠ ʠ 

çʞʠʟʥʝʥʥʳʡ ʠʥʜʝʢʩè ʫ ʩʧʦʨʪʩʤʝʥʦʚ ʠ ʫ ʰʢʦʣʴʥʠʢʦʚ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 13 ʜʦ 15 

ʣʝʪ ʙʦʣʴʰʝ ʯʝʤ ʫ ʫʯʝʥʠʢʦʚ ʚ ʚʦʟʨʘʩʪʝ ʦʪ16 ʜʦ 18 ʣʝʪ. ʕʪʦʪ ʩʣʫʯʘʡ ʤʦʞʥʦ 

ʨʘʟʲʷʩʥʠʪʴ ʪʝʤ ʯʪʦ ʙʳʣʦ ʥʘʨʫʰʝʥʦ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʩʠʩʪʝʤʦʡ ʜʳʭʘʪʝʣʴ-

ʥʦʛʦ ʘʧʧʘʨʘʪʘ ʠ ʨʘʟʚʠʪʠʝʤ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. ʋʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 
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ʚʦʟʜʫʭʘ ʚ ʦʙʲʸʤʝ ʞʠʚʫʯʝʩʪʠ ʣʸʛʢʠʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʘ ʩʯʸʪ ʧʨʠʙʘʚʣʝʥʠʷ 1ʢʛ ʚ 

ʤʘʩʩʫ ʪʝʣʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʘʞʝ ʝʩʣʠ ʤʳʰʝʯʥʘʷ ʤʘʩʩʘ ʫʯʝʥʠʢʦʚ ʫʚʝʣʠʯʠʚʘ-

ʝʪʩʷ, ʪʦ ʞʠʟʥʝʥʥʘʷ ʝʤʢʦʩʪʴ ʣʸʛʢʠʭ ʦʩʪʘʸʪʩʷ ʥʝʠʟʤʝʥʥʳʤ, ʪʦ ʝʩʪʴ ʥʝ ʫʚʝʣʠʯʠ-

ʚʘʝʪʩʷ. 

ʂʦʣʠʯʝʩʪʚʦ ʩʝʨʜʮʝʙʠʝʥʠʡ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʣʘʙʠʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʚ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʡ ʩʠʩʪʝʤʳ. ʇʦʩʪʦʷʥʥʳʝ ʫʧʨʘʞʥʝʥʠʷ ʧʦ ʩʧʦʨʪʠʚʥʦʤʫ ʟʘ-

ʢʘʣʠʚʘʥʠʶ ʚ ʠʪʦʛʝ ʫʤʝʥʴʰʘʶʪ ʢʦʣʠʯʝʩʪʚʦ ʩʝʨʜʮʝʙʠʝʥʠʠ ʚ ʩʧʦʢʦʡʥʦʤ ʩʦʩʪʦ-

ʷʥʠʠ [1]. ʆʮʝʥʠʚʘʷ ʧʦʢʘʟʘʪʝʣʠ ʩʝʨʜʮʝʙʠʝʥʠʷ ʚ ʩʧʦʢʦʡʥʦʤ ʩʦʩʪʦʷʥʠʠ ʥʫʞʥʦ 

ʫʯʠʪʳʚʘʪʴ ʝʛʦ ʩʚʷʟʘʥʥʦʩʪʴ ʩ ʚʦʟʨʘʩʪʦʤ ʠ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. 

ʀʟ ʚʟʷʪʳʝ ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʢʦʣʠ-

ʯʝʩʪʚʘ ʩʝʨʜʮʝʙʠʝʥʠʡ ʫʯʝʥʠʢʦʚ ʩʧʦʨʪʩʤʝʥʦʚ ʤʝʥʴʰʝ ʦʪ 1,8 ʜʦ 2,3 ʨʘʟʘ ʟʘ ʤʠ-

ʥʫʪʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʚʩʝʤʠ ʚʦʟʨʘʩʪʘʤʠ ʰʢʦʣʴʥʳʭ ʫʯʝʥʠʢʦʚ. ʕʪʠ ʨʘʟʥʠʮʳ ʩ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʪʦʯʢʦʡ ʟʨʝʥʠʷ ʥʝʠʟʤʝʥʥʳ (P<0,05). ʅʘʙʣʶʜʝʥʠʝ ʧʦʢʘʟʘʣʦ, 

ʯʪʦ ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʢʦʣʠʯʝʩʪʚʘ ʩʝʨʜʮʝʙʠʝʥʠʡ ʫ ʰʢʦʣʴʥʠʢʦʚ ʚ 

ʚʦʟʨʘʩʪʝ 13 ʣʝʪ (80,4Ñ0,4), ʘ ʩʘʤʳʡ ʥʠʟʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʫ ʫʯʝʥʠʢʦʚ 3 ʢʫʨʩʘ 

ʩʧʦʨʪʠʚʥʦʛʦ ʢʦʣʣʝʞʘ (71,2Ñ0,69). 

ʇʦʩʪʦʷʥʥʦʝ ʟʘʢʘʣʠʚʘʥʠʝ ʬʠʟʠʯʝʩʢʠʤʠ ʫʧʨʘʞʥʝʥʠʷʤʠ ʦʙʦʩʪʨʷʝʪ ʚʣʠʷ-

ʥʠʝ ʟʘʙʣʫʜʠʚʰʝʛʦ ʥʝʨʚʘ ʥʘ ʩʝʨʜʮʝ ʠ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ 

ʩʝʨʜʮʝʙʠʝʥʠʠ. ɺ ʪʘʢʦʤ ʩʦʩʪʦʷʥʠʠ ʦʨʛʘʥʠʟʤ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʩʚʦʶ ʧʦʪʨʝʙʥʦʩʪʴ 

ʚ ʢʨʦʚʠ ʟʘ ʩʯʸʪ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʸʤʘ ʩʠʩʪʦʣʠʢʠ ʩʝʨʜʮʘ. ɺʤʝʩʪʝ ʩ ʵʪʠʤ ʧʨʠ 

ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʩʝʨʜʮʝʙʠʝʥʠʷ ʫ ʫʯʝʥʠʢʦʚ, ʥʝ ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʦʤ 

ʠʤʝʣʦ ʤʝʩʪʦ ʙʦʣʴʰʦʛʦ ʩʧʨʦʩʘ ʥʘ ʢʠʩʣʦʨʦʜ ʧʨʠ ʩʧʦʢʦʡʥʦʤ ʩʦʩʪʦʷʥʠʠ ʤʠʦ-

ʢʘʨʜʘ. 

ʉ ʥʘʰʝʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʝʨʜʮʝʙʠʝʥʠʠ ʫ 

ʩʧʦʨʪʩʤʝʥʦʚ ʩʦʭʨʘʥʷʝʪ ʠʭ ʦʪ çʨʘʟʨʫʰʝʥʠʡè ʤʠʦʢʘʨʜʘ ʩʝʨʜʮʘ ʠ ʠʤʝʝʪ ʚʘʞʥʦʝ 

ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʯʝʤ ʫ ʪʝʭ, ʢʪʦ ʥʝ ʟʘʥʠʤʘʝʪʩʷ ʩʧʦʨʪʦʤ. 

ɸʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʫʯʝʥʠʢʦʚ ʷʚʣʷʝʪʩʷ ʠʥʪʝʛʨʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʡ ʩʠʩʪʝʤʳ ʠ ʚʩʝʛʜʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢ. ʀʟʫʯʝʥʠʝ ʘʨʪʝ-

ʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʫ ʩʧʦʨʪʩʤʝʥʦʚ ʜʘʸʪ ʦʮʝʥʠʪʴ ʧʦʢʘʟʘʪʝʣʴ ʟʘʢʘʣʸʥʥʦʩʪʠ, 

ʪʘʢʞʝ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ ʜʦ ʙʦ-

ʣʝʟʥʠ ʠ ʚʦ ʚʨʝʤʷ ʙʦʣʝʟʥʠ. 

ʇʦʚrh ʝʥʥʦʝ ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʩʚʷʟʘʥʦ ʩʦ ʤʥʦʛʠʤʠ ʬʘʢʪʦʨʘʤʠ, 

ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʦʩʥʦʚʥʳʤʠ ʩʯʠʪʘʶʪʩʷ ʦʙʲʸʤ ʩʠʩʪʦʣʠʢʠ ʩʝʨʜʮʘ ʠ ʧʝʨʠʬʝʨʠʯʝ-

ʩʢʦʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ʪʝʯʝʥʠʷ ʢʨʦʚʠ.  

ʀʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʤʦʞʥʦ ʫʟʥʘʪʴ, ʯʪʦ ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ 

ʧʦʚʳʰʘʝʪʩʷ ʩ ʨʦʩʪʦʤ ʚʦʟʨʘʩʪʘ [1]. ʇʦʢʘʟʘʪʝʣʠ ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ (ʩʠʩʪʦ-

ʣʠʯʝʩʢʦʝ, ʜʠʘʩʪʦʣʠʯʝʩʢʦʝ) ʧʨʠ ʩʧʦʢʦʡʥʦʤ ʩʦʩʪʦʷʥʠʠ ʫ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ 

ʛʨʫʧʧ, ʠ ʫ ʩʧʦʨʪʩʤʝʥʦʚ ʠ ʥʝ ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʦʤ ʧʦʚʳʰʘʝʪʩʷ ʩ ʨʦʩʪʦʤ 

ʚʦʟʨʘʩʪʘ. ʋ ʫʯʝʥʠʢʦʚ ʩʧʦʨʪʩʤʝʥʦʚ ʩʘʤʳʡ ʙʦʣʴʰʦʡ ʛʦʜʦʚʦʡ ʧʨʠʨʦʩʪ  

(3,8 ʨʪ.ʩʪ) ʧʨʠʭʦʜʠʪʩʷ ʚ ʧʨʦʤʝʞʫʪʢʝ 18 ʠ19 ʣʝʪ, ʘ ʫ ʫʯʝʥʠʢʦʚ ʰʢʦʣ ʩʘʤʳʡ 

ʙʦʣʴʰʦʡ ʛʦʜʦʚʦʡ ʧʨʠʨʦʩʪ (3,3 ʨʪ.ʩʪ) ʚ ʧʨʦʤʝʞʫʪʢʝ 14 ʠ 15 ʣʝʪ. ɺ ʮʝʣʦʤ ʚ ʧʝ-

ʨʠʦʜʝ ʥʘʙʣʶʜʝʥʠʷ ʠ ʫ ʥʘʙʣʶʜʘʪʝʣʴʥʦʡ ʛʨʫʧʧʳ ʠ ʫ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʩʠ-

ʩʪʦʣʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʧʦʚʳʩʠʣʦʩʴ ʥʘ 11,8 ʨʪ.ʩʪ. 

ɼʠʘʩʪʦʣʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʪʦʞʝ ʧʦʚʳʰʘʣʦʩʴ ʩ ʨʦʩʪʦʤ ʚʦʟʨʘʩʪʘ. ɻʦʜʦʚʦʡ 

ʨʦʩʪ ʫ ʩʧʦʨʪʩʤʝʥʦʚ ʚ ʧʨʦʤʝʞʫʪʢʝ ʤʝʞʜʫ 17 ʠ 18 ʣʝʪ ʙʳʣ ʩʘʤʳʤ ʚʳʩʦʢʠʤ  
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(3,5 ʨʪ.ʩʪ). ɸ ʫ ʫʯʝʥʠʢʦʚ ʰʢʦʣ ʚʳʩʦʢʠʡ ʨʦʩʪ (3,2 ʨʪ.ʩʪ) ʤʠʥʠʤʘʣʴʥʦʛʦ ʜʘʚʣʝ-

ʥʠʷ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʧʨʦʤʝʞʫʪʢʝ ʦʪ 15 ʜʦ 16 ʣʝʪ. ʈʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʨʦʚʷʥʦʛʦ 

ʜʘʚʣʝʥʠʷ ʜʘʣʦ ʧʦʥʷʪʴ, ʯʪʦ ʶʥʦʰʝʩʢʠʡ ʦʨʛʘʥʠʟʤ ʧʝʨʝʰʝʣ ʚ ʦʨʛʘʥʠʟʤ ʩʪʘʨʰʝ-

ʛʦ ʚʦʟʨʘʩʪʘ. ɺ ʮʝʣʦʤ ʦʧʨʝʜʝʣʠʣʦʩʴ ʯʪʦ ʧʦʢʘʟʘʪʝʣʠ ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ ʠ ʜʠʘʩʪʦ-

ʣʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʚʳʩʦʢʠ ʫ ʚʩʝʭ ʩʧʦʨʪʩʤʝʥʦʚ, ʯʝʤ ʫ ʥʘʙʣʶʜʘʚʰʠʭʩʷ ʫʯʝ-

ʥʠʢʦʚ, ʥʝ ʟʘʚʠʩʠʤʦ ʦʪ ʚʦʟʨʘʩʪʘ. ʈʘʟʥʠʮʳ ʚʳʷʚʣʝʥʥʳʝ ʧʨʠ ʥʘʙʣʶʜʝʥʠʠ ʩ ʩʪʘ-

ʪʠʩʪʠʯʝʩʢʦʡ ʪʦʯʢʠ (P<0,05). 

ʀʪʘʢ, ʫ ʫʯʝʥʠʢʦʚ ʩʧʦʨʪʩʤʝʥʦʚ ʯʘʩʪʠ ʢʠʩʣʦʨʦʜʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝ-

ʤʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʤʝʶʪ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʯʝʤ ʫ ʪʝʭ, ʢʪʦ ʥʝ ʟʘʥʠʤʘ-

ʝʪʩʷ ʩʧʦʨʪʦʤ.  
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ʅʝʜʦʨʝʟʦʚʘ ɼ.ɼ. 

ʩʪʫʜʝʥʪʢʘ ʢʘʬʝʜʨʳ ɹʠʦʪʝʭʥʦʣʦʛʠʠ ʠ ʦʨʛʘʥʠʯʝʩʢʦʡ ʭʠʤʠʠ, 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʈʦʩʩʠʷ, ʛ. ʊʦʤʩʢ 
 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʘʢʪʝʨʠʦʬʘʛʠ ʚ ʢʘʯʝʩʪʚʝ ʙʝʟʦʧʘʩʥʦʛʦ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʪʠʙʠʦʪʠʢʘʤʠ ʚʠʜʘ ʣʝʯʝʥʠʷ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʠʥʬʝʢʮʠʡ, ʪʘʢʞʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʘʛʦʚ ʩ ʧʘʪʦʛʝʥʥʳʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ. ʆʩʚʝʱʝʥʘ ʪʝʤʘ ʩʦʟʜʘʥʠʷ ʢʦʣ-

ʣʝʢʮʠʠ ʙʘʢʪʝʨʠʦʬʘʛʦʚ, ʧʝʨʝʯʠʩʣʝʥʳ ʧʨʠʤʝʨʳ ʙʘʢʪʝʨʠʦʬʘʛʦʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʚ ʈʦʩʩʠʠ.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʘʢʪʝʨʠʦʬʘʛʠ, ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʠʥʬʝʢʮʠʠ, ʧʨʝʧʘʨʘʪʳ ʙʘʢʪʝ-

ʨʠʦʬʘʛʦʚ, ʧʨʦʠʟʚʦʜʩʪʚʦ, ʢʦʣʣʝʢʮʠʷ ʙʘʢʪʝʨʠʦʬʘʛʦʚ. 

 

ʂʘʞʜʳʡ ʜʝʥʴ, ʢʘʞʜʳʡ ʠʟ ʥʘʩ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʙʘʢʪʝʨʠʷʤʠ ʠ ʚʠʨʫʩʘʤʠ. 

ʍʦʪʷ ʤʳ ʥʝ ʤʦʞʝʤ ʫʚʠʜʝʪʴ ʠʣʠ ʧʦʯʫʚʩʪʚʦʚʘʪʴ ʠʭ ʥʘ ʦʱʫʧʴ, ʤʳ ʤʦʞʝʤ ʟʘʤʝ-

ʪʠʪʴ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ɼʦʩʪʘʪʦʯʥʦ ʣʠʰʴ ʚʩʧʦʤʥʠʪʴ ʦ ʪʦʤ, 

ʯʪʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʞʠʚʫʪ ʠ ʨʘʟʤʥʦʞʘʶʪʩʷ ʚʥʫʪʨʠ ʥʘʩ ʠ ʠʛʨʘʶʪ ʥʝʟʘʤʝʥʠ-

ʤʫʶ ʨʦʣʴ ʚ ʥʘʰʝʤ ʤʝʪʘʙʦʣʠʟʤʝ. ʇʦʤʠʤʦ ʪʦʛʦ, ʙʘʢʪʝʨʠʠ ʦʢʨʫʞʘʶʪ ʥʘʩ ʠ ʩʥʘ-

ʨʫʞʠ: ʥʘ ʪʝʣʝ, ʚ ʚʦʜʝ, ʧʠʱʝ ʠ ʚʦ ʚʩʝʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. ʀʭ ʥʘʩʪʦʣʴʢʦ ʤʥʦ-

ʛʦ, ʯʪʦ ʜʘʞʝ ʪʨʫʜʥʦ ʧʨʝʜʩʪʘʚʠʪʴ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʜʨʫʛʦʡ, ʥʝʚʠʜʠʤʳʡ ʥʘʤ 

ʤʠʢʨʦʤʠʨ, ʞʠʚʫʱʠʡ ʧʦ ʩʚʦʠʤ ʟʘʢʦʥʘʤ [1]. 

ʆʜʥʘʢʦ, ʚʩʪʨʝʯʘʶʪʩʷ ʠ ʧʘʪʦʛʝʥʥʳʝ, ʙʘʢʪʝʨʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʥʘʤ 

ʥʘʚʨʝʜʠʪʴ, ʘ ʝʩʣʠ ʪʦʯʥʝʝ, ʚʳʟʚʘʪʴ ʩʝʨʴʝʟʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, ʥʘʯʠʥʘʷ ʦʪ ʦʙʳʯ-
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ʥʦʡ ʚ ʥʘʰʝ ʚʨʝʤʷ ʘʥʛʠʥʳ ʠ ʟʘʢʘʥʯʠʚʘʷ ʩʤʝʨʪʦʥʦʩʥʦʡ ʩʠʙʠʨʩʢʦʡ ʷʟʚʦʡ. ʉʘ-

ʤʦʝ ʩʪʨʘʰʥʦʝ ʚ ʪʘʢʠʭ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʠʥʬʝʢʮʠʷʭ, ʯʪʦ ʦʥʠ ʦʯʝʥʴ ʣʝʛʢʦ ʧʝʨʝ-

ʜʘʶʪʩʷ ʤʝʞʜʫ ʙʘʢʪʝʨʠʦʥʦʩʠʪʝʣʝʤ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦʡ çʞʝʨʪʚʦʡè. ʉʫʱʝʩʪʚʫʝʪ 

ʤʥʦʞʝʩʪʚʦ ʧʫʪʝʡ ʟʘʨʘʞʝʥʠʷ, ʦʪ ʧʨʷʤʦʛʦ ʢʦʥʪʘʢʪʘ ʩ ʙʦʣʴʥʳʤ, ʜʦ ʫʧʦʪʨʝʙʣʝ-

ʥʠʷ ʟʘʨʘʞʝʥʥʦʡ ʚʦʜʳ ʠʣʠ ʧʠʱʠ, ʯʪʦ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʨʘʟʚʠʪʠʷ ʩʠʣʴʥʳʭ 

ʵʧʠʜʝʤʠʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʩʪʨʘʜʘʶʱʠʭ ʦʪ ʙʦʣʝʟʥʝʡ 

ʦʩʦʙʝʡ [1, 2]. 

ʉ ʨʘʟʚʠʪʠʝʤ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʙʳʣʦ ʚʳʷʩʥʝʥʦ, ʯʪʦ ʤʥʦʛʠʝ ʟʘʙʦʣʝʚʘʥʠʷ 

ʦʙʫʩʣʦʚʣʝʥʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴʶ ʧʘʪʦʛʝʥʥʳʭ ʙʘʢʪʝʨʠʡ ʚ ʟʘʨʘʞʝʥʥʦʤ ʦʨʛʘ-

ʥʠʟʤʝ, ʘ ʪʘʢʞʝ ʙʳʣʠ ʦʪʢʨʳʪʳ ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ ʪʘʢʠʭ ʠʥʬʝʢʮʠʡ. ʉʘʤʳʤ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʥʳʤ ʚ ʥʘʰʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʧʨʠʝʤ ʘʥʪʠʙʠʦʪʠʢʦʚ, ʥʦ, ʢ ʩʦʞʘʣʝ-

ʥʠʶ, ʙʘʢʪʝʨʠʠ ï ʦʨʛʘʥʠʟʤʳ, ʩʧʦʩʦʙʥʳʝ ʤʫʪʠʨʦʚʘʪʴ, ʠʟʤʝʥʷʪʴʩʷ ʠ ʧʨʠʩʧʦʩʘʙ-

ʣʠʚʘʪʴʩʷ ʢ ʫʩʣʦʚʠʷʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʋʯʝʥʳʤ ʥʝ ʧʨʠʰʣʦʩʴ ʜʦʣʛʦ ʞʜʘʪʴ, 

ʯʪʦʙʳ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʩʦ ʚʨʝʤʝʥʝʤ ʪʘʢʠʝ ʣʝʢʘʨʩʪʚʘ ʧʝʨʝʩʪʘʶʪ ʜʝʡʩʪʚʦʚʘʪʴ, ʠ 

ʢʘʞʜʳʡ ʨʘʟ ʧʨʠʭʦʜʠʪʩʷ ʩʥʦʚʘ ʠ ʩʥʦʚʘ ʩʦʟʜʘʚʘʪʴ ʥʦʚʫʶ ʚʘʢʮʠʥʫ ʦʪ ʠʟʚʝʩʪ-

ʥʳʭ, ʥʦ ʫʞʝ ʫʩʪʦʡʯʠʚʳʭ ʢ ʩʪʘʨʳʤ ʧʨʝʧʘʨʘʪʘʤ ʙʘʢʪʝʨʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʩʝ 

ʩʣʦʞʥʝʝ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʥʦʚʳʝ ʘʥʪʠʙʠʦʪʠʢʠ, ʠ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʦ ʦʮʝʥʢʘʤ ʝʚ-

ʨʦʧʝʡʩʢʠʭ ʠ ʘʤʝʨʠʢʘʥʩʢʠʭ ʮʝʥʪʨʦʚ ʧʦʩʣʝ 2000 ʛʦʜʘ ʢʦʣʠʯʝʩʪʚʦ ʦʜʦʙʨʝʥʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʨʝʟʢʦ ʩʥʠʟʠʣʦʩʴ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ ʩʪʦʣʝʪʠʝʤ [3]. 

ʏʪʦ ʞʝ ʜʝʣʘʪʴ ʚ ʪʘʢʦʡ ʩʣʦʞʥʦʡ ʩʠʪʫʘʮʠʠ? ʂʘʢ ʥʝ ʜʦʧʫʩʪʠʪʴ ʪʦʛʦ, ʯʪʦ-

ʙʳ ʯʝʣʦʚʝʯʝʩʪʚʦ ʥʝ ʚʝʨʥʫʣʦʩʴ ʚ ʨʘʟʚʠʪʠʠ ʣʝʯʝʥʠʷ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘ-

ʥʠʡ ʥʘ ʜʚʘ ʚʝʢʘ ʥʘʟʘʜ, ʢʦʛʜʘ ʣʶʜʠ ʛʠʙʣʠ ʦʪ ʦʙʳʯʥʦʡ ʘʥʛʠʥʳ? ʈʝʰʝʥʠʝ ʙʳʣʦ 

ʥʘʡʜʝʥʦ ʝʱʝ ʟʘʜʦʣʛʦ ʜʦ ʩʦʟʜʘʥʠʷ ʧʝʨʚʦʛʦ ʘʥʪʠʙʠʦʪʠʢʘ, ʦʜʥʘʢʦ ʵʪʦʤʫ ʥʝ ʫʜʝ-

ʣʷʣʦʩʴ ʪʘʢʦʝ ʜʦʣʞʥʦʝ ʚʥʠʤʘʥʠʝ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʠʨʘ, ʧʦʩʢʦʣʴʢʫ 

ʝʱʝ ʥʝ ʙʳʣʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠʟʫʯʠʪʴ ʵʪʦ ʷʚʣʝʥʠʝ. ʂʦʥʮʝʧʮʠʷ, ʯʪʦ ʦʜʠʥ ʤʠʢʨʦ-

ʦʨʛʘʥʠʟʤ ʤʦʞʝʪ ʫʙʠʪʴ ʜʨʫʛʠʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʤ, ʙʳʣʘ ʚʳʜʚʠʥʫʪʘ ʌʝʣʠʢʩʦʤ 

ɼôʕʨʝʣʝʤ ʚ 1917, ʢʦʪʦʨʳʡ ʠ ʥʘʟʚʘʣ ʤʠʢʨʦʙʘ, ʧʦʨʘʞʘʶʱʝʛʦ ʜʠʟʝʥʪʝʨʠʡʥʫʶ 

ʧʘʣʦʯʢʫ çʙʘʢʪʝʨʠʦʬʘʛʦʤè. ʆʜʥʘʢʦ ʚʧʝʨʚʳʝ ʪʘʢʦʝ ʷʚʣʝʥʠʝ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦ-

ʚʘʥʦ ʝʱʝ ʚ 1896 ʛʦʜʫ ʕ. ʍʘʥʢʠʥ [4]. 

ɹʘʢʪʝʨʠʦʬʘʛʠ ï ʵʪʦ ʩʧʝʮʠʬʠʯʥʳʝ ʚʠʨʫʩʳ, ʩʧʦʩʦʙʥʳʝ ʧʦʨʘʞʘʪʴ ʙʘʢʪʝ-

ʨʠʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʠʧʘ. ʉʦʟʜʘʥ ʮʝʣʳʡ ʨʷʜ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʠʭ ʦʩʥʦʚʝ. ʅʝ 

ʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ, ʩʧʝʢʪʨ ʟʘʙʦʣʝʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʚʳʣʝʯʝʥʳ ʙʘʢʪʝ-

ʨʠʦʬʘʛʘʤʠ ʥʘʤʥʦʛʦ ʤʝʥʴʰʝ, ʯʝʤ ʜʣʷ ʘʥʪʠʙʠʦʪʠʢʦʚ, ʦʥ ʙʫʜʝʪ ʪʦʣʴʢʦ ʫʚʝʣʠ-

ʯʠʚʘʪʴʩʷ, ʧʦʩʢʦʣʴʢʫ ʪʝʭʥʦʣʦʛʠʠ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʚʳʜʝʣʝʥʠʷ ʥʘʭʦʜʠʪʩʷ 

ʣʠʰʴ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ. ʋʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʥʦʛʠʝ ʧʨʝʧʘʨʘʪʳ ʜʣʷ 

ʣʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ, ʦʜʥʘʢʦ ʢʦʣʠʯʝʩʪʚʦ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʝʱʝ ʩʦʟʜʘʪʴ ʥʘʤʥʦ-

ʛʦ ʙʦʣʴʰʝ. ʋʞʝ ʦʧʠʩʘʥʳ ʙʘʢʪʝʨʠʦʬʘʛʠ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳʝ ʫʙʠʚʘʪʴ ʤʠʢʨʦʙ-

ʥʳʝ ʢʣʝʪʢʠ, ʥʦ ʥʘ ʦʩʥʦʚʝ ʠʭ ʝʱʝ ʥʝ ʩʦʟʜʘʥʳ ʧʨʝʧʘʨʘʪʳ [4, 5]. 

ɻʣʘʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʙʘʢʪʝʨʠʦʬʘʛʦʚ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʞʠʟʥʝʜʝʷʪʝʣʴ-

ʥʦʩʪʴ ʠ ʨʘʟʤʥʦʞʝʥʠʝ ʦʥʠ ʤʦʛʫʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʪʦʣʴʢʦ ʚʥʫʪʨʠ ʤʠʢʨʦʙʥʦʡ 

ʢʣʝʪʢʠ ʦʜʥʦʛʦ ʪʠʧʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝ ʦʢʘʟʳʚʘʷ ʧʦʙʦʯʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʥʘ 

ʝʩʪʝʩʪʚʝʥʥʫʶ ʤʠʢʨʦʬʣʦʨʫ ʯʝʣʦʚʝʢʘ ʠʣʠ ʞʠʚʦʪʥʦʛʦ. ʊʘʢʞʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, 

ʬʘʢʪ ʪʦʛʦ, ʯʪʦ ʨʘʟʤʥʦʞʝʥʠʝ ʬʘʛʦʚ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʫʩʪʨʘʥʝʥʠʷ ʚʩʝʭ ʧʘʪʦ-

ʛʝʥʥʳʭ ʤʠʢʨʦʙʥʳʭ ʢʣʝʪʦʢ, ʠ ʧʦʩʣʝ ʠʭ ʫʥʠʯʪʦʞʝʥʠʷ ʧʨʝʢʨʘʱʘʝʪʩʷ. ʊʘʢʠʤ ʦʙ-
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ʨʘʟʦʤ, ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ ʧʦʙʦʯʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ, ʧʦʜ ʜʝʡ-

ʩʪʚʠʝʤ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʘʥʪʠʙʠʦʪʠʢʦʚ [6]. 
ʄʝʭʘʥʠʟʤ ʚʦʟʜʝʡʩʪʚʠʷ ʬʘʛ-ʢʣʝʪʢʘ ʫʥʠʢʘʣʝʥ, ʥʦ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪ. ʅʘ 

ʧʝʨʚʦʤ ʵʪʘʧʝ ʙʘʢʪʝʨʠʦʬʘʛ ʘʜʩʦʨʙʠʨʫʝʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʠʢʨʦʙʥʦʡ ʢʣʝʪʢʠ 
ʠ çʚʚʦʜʠʪè ʚ ʥʝʝ ʩʚʦʶ ʥʫʢʣʝʠʥʦʚʫʶ ʢʠʩʣʦʪʫ, ʢʦʪʦʨʘʷ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʥʘʯʠ-
ʥʘʝʪ ʘʢʪʠʚʥʦ ʨʘʟʨʫʰʘʪʴ ɼʅʂ ʙʘʢʪʝʨʠʠ. ʇʦʩʣʝ ʵʪʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʨʝʧʨʦʜʫʢʮʠʷ 
ɼʅʂ ʬʘʛʘ ʠ ʥʘʯʠʥʘʝʪʩʷ ʨʘʟʚʠʪʠʝ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʦʯʝʨʥʠʭ ʬʘʛʦʚ, ʢʦʪʦʨʳʝ ʚ 
ʩʚʦʶ ʦʯʝʨʝʜʴ ʨʘʟʨʫʰʘʶʪ ʢʣʝʪʦʯʥʫʶ ʩʪʝʥʢʫ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ, ʠ, ʚʳʨʳʚʘʷʩʴ 
ʥʘʨʫʞʫ, ʥʘʭʦʜʷ ʩʣʝʜʫʶʱʫʶ ʧʘʪʦʛʝʥʥʫʶ ʢʣʝʪʢʫ, ʧʦʚʪʦʨʷʶʪ ʵʪʦʪ ʮʠʢʣ  
ʚʥʦʚʴ [7]. 

ɺʘʞʥʳʤ ʵʪʘʧʦʤ ʩʦʟʜʘʥʠʷ ʧʨʝʧʘʨʘʪʘ ʙʘʢʪʝʨʠʦʬʘʛʘ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ 
ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚʦʟʙʫʜʠʪʝʣʷ ʟʘʙʦʣʝʚʘʥʠʷ ʢ ʬʘʛʫ. ʇʨʦʠʟʚʦʜʠʪʩʷ ʵʪʦ ʚ ʣʘʙʦ-
ʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ. ʅʘ ʚʳʜʝʣʝʥʥʫʶ ʢʫʣʴʪʫʨʫ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 
ʚʣʠʷʶʪ ʬʘʛʘʤʠ, ʠʟ ʯʝʛʦ ʠ ʦʧʨʝʜʝʣʷʶʪ ʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ. ʅʝʦʙʭʦʜʠʤʦ ʦʪ-
ʤʝʪʠʪʴ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʜʚʘ ʪʠʧʘ ʙʘʢʪʝʨʠʦʬʘʛʦʚ: ʤʦʥʦʚʘʣʝʥʪʥʳʝ ʠ ʧʦʣʠʚʘ-
ʣʝʥʪʥʳʝ. ʇʝʨʚʳʝ ʚʣʠʷʶʪ ʪʦʣʴʢʦ ʥʘ ʦʜʠʥ ʦʧʨʝʜʝʣʸʥʥʳʡ ʚʠʜ ʙʘʢʪʝʨʠʡ, ʘ ʚʪʦ-
ʨʳʝ ï ʵʪʦ ʢʦʤʧʣʝʢʩ ʬʘʛʦʚ ʧʨʦʪʠʚ ʥʝʩʢʦʣʴʢʠʭ ʚʠʜʦʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʀ ʧʨʠ 
ʧʨʦʚʝʜʝʥʠʠ ʜʘʥʥʦʛʦ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʪʝʩʪʘ ʥʘ ʢʫʣʴʪʫʨʫ ʜʝʡʩʪʚʫʶʪ ʦʜʥʠʤ ʤʦ-
ʥʦʚʘʣʝʥʪʥʳʤ ʠ ʜʚʫʤʷ ʧʦʣʠʚʘʣʝʥʪʥʳʤʠ ʙʘʢʪʝʨʠʦʬʘʛʘʤʠ. ɹʝʟ ʪʘʢʦʛʦ ʠʩʩʣʝʜʦ-
ʚʘʥʠʷ ʦʯʝʥʴ ʩʣʦʞʥʦ ʧʨʝʜʩʢʘʟʘʪʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʙʘʢʪʝʨʠʡ ʢ ʬʘʛʘʤ [8]. 

ɺʩʪʨʝʯʘʶʪʩʷ ʬʘʛʠ ʪʘʤ ʞʝ, ʛʜʝ ʦʙʠʪʘʶʪ ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʢ ʥʠʤ ʙʘʢʪʝʨʠʠ. 
ʂ ʧʨʠʤʝʨʫ, ʬʘʛʠ, ʧʦʨʘʞʘʶʱʠʝ ʢʣʝʪʢʠ ʢʠʰʝʯʥʦʡ ʠʣʠ ʪʠʬʦʟʥʦʡ ʧʘʣʦʯʢʠ, 
ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʚ ʢʠʰʝʯʥʠʢʝ ʯʝʣʦʚʝʢʘ ʠʣʠ ʞʠʚʦʪʥʦʛʦ, ʚ ʩʪʦʯʥʳʭ ʚʦʜʘʭ ʠ 
ʟʘʛʨʷʟʥʝʥʥʳʭ ʚʦʜʦʝʤʘʭ. ɹʘʢʪʝʨʠʦʬʘʛʠ, ʣʠʟʠʨʫʶʱʠʝ ʧʘʪʦʛʝʥʥʳʝ ʤʠʢʨʦʦʨʛʘ-
ʥʠʟʤʳ ʜʣʷ ʨʘʩʪʝʥʠʡ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʠʟ ʦʩʪʘʪʢʦʚ ʨʘʩʪʝʥʠʡ, ʧʦʨʘʞʝʥʥʳʭ 
ʜʘʥʥʦʡ ʠʥʬʝʢʮʠʝʡ. ʇʦʤʠʤʦ ʪʦʛʦ ʩʫʙʩʪʨʘʪʳ ʧʨʠʛʦʜʥʳʝ ʜʣʷ ʨʦʩʪʘ ʤʠʢʨʦʦʨʛʘ-
ʥʠʟʤʦʚ, ʙʫʜʫʪ ʧʨʠʛʦʜʥʳ ʠ ʜʣʷ ʬʘʛʦʚ ʜʘʥʥʳʭ ʙʘʢʪʝʨʠʡ [9]. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʈʦʩʩʠʠ ʥʝʪ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʙʘʢʪʝʨʠʦʬʘʛʦ-
ʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚ. ʆʜʥʘʢʦ ʜʣʷ ʠʭ ʨʘʟʚʠʪʠʷ ʠ ʧʨʦʜʚʠʞʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 
ʥʘʰʝʡ ʩʪʨʘʥʳ ʙʳʣ ʩʦʟʜʘʥ ʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʮʝʥʪʨ çʄʠʢʨʦʄʠʨè, 
ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʙʘʥʢʘ ʙʘʢʪʝʨʠʦʬʘʛʦʚ [6]. ɼʘʥʥʘʷ 
ʨʘʙʦʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʝʤ ʥʦʚʝʡʰʠʭ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ ʠ ʚʠʨʫʩʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ. 
ɺ çʄʠʢʨʦʄʠʨʝè ʧʨʦʚʦʜʠʪʩʷ ʨʘʙʦʪʘ ʧʦ ʚʳʷʚʣʝʥʠʶ ʬʘʛʦʚ, ʦʧʨʝʜʝʣʝʥʠʶ ʯʫʚ-
ʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʥʠʤ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʠ ʩʦʟʜʘʥʠʝ ʫʥʠʢʘʣʴʥʳʭ ʙʘʢʪʝ-
ʨʠʦʬʘʛʦʚʳʭ ʧʨʝʧʘʨʘʪʦʚ.  

ɿʘ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʙʳʣʘ ʩʦʟʜʘʥʘ ʦʪʣʠʯʥʘʷ ʢʦʣʣʝʢʮʠʷ ʙʘʢʪʝ-
ʨʠʦʬʘʛʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤ ʙʘʢʪʝʨʠʡ. ʈʘʙʦʪʘ ʮʝʥʪʨʘ ʥʘ ʵʪʦʤ ʥʝ ʟʘʢʘʥʯʠʚʘ-
ʝʪʩʷ, ʪʘʢ ʢʘʢ ʙʘʥʢ ʙʘʢʪʝʨʠʡ ʧʦʩʪʦʷʥʥʦ ʧʦʧʦʣʥʷʝʪʩʷ ʥʦʚʳʤʠ ʚʠʜʘʤʠ ʠʥʬʝʢʮʠʡ 
ʠʟ ʨʘʟʣʠʯʥʳʭ ʙʦʣʴʥʠʮ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʮʝʥʪʨʦʚ ʈʦʩʩʠʠ. ɹʣʘʛʦʜʘʨʷ ʯʝʤʫ 
ʚʳʜʝʣʷʶʪʩʷ ʥʦʚʳʝ ʬʘʛʠ ʵʪʠʭ ʙʘʢʪʝʨʠʡ ʠ ʧʨʝʧʘʨʘʪʳ ʥʘ ʠʭ ʦʩʥʦʚʝ [10]. 

ʋʥʠʢʘʣʴʥʘʷ ʢʦʣʣʝʢʮʠʷ ʬʘʛʦʚ ʅʇʎ çʄʠʢʨʦʄʠʨè ʷʚʣʷʝʪʩʷ ʟʘʨʝʛʠʩʪʨʠ-
ʨʦʚʘʥʥʦʡ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ WFCC (World Federation for Culture 
Collection). ʆʥʘ ʩʦʜʝʨʞʠʪ ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʚʠʨʫʩʳ, ʧʦʨʘʞʘʶʱʠʝ ʤʠʢʨʦʦʨʛʘ-
ʥʠʟʤʳ ʨʦʜʘ Streptococcus, Staphylococcus, Helicobacter, Shigella, ʘ ʪʘʢʞʝ ʫʥʠ-
ʢʘʣʴʥʳʡ ʬʘʛ, ʣʠʟʠʨʫʶʱʠʡ ʚʦʟʙʫʜʠʪʝʣʝʡ ʊʫʙʝʨʢʫʣʝʟʘ [6]. 
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ʉʨʝʜʠ ʫʥʠʢʘʣʴʥʳʭ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ çʄʠʢʨʦʄʠʨʘè ʤʦʞʥʦ 
ʚʩʪʨʝʪʠʪʴ ʛʝʣʠ ʜʣʷ ʛʠʛʠʝʥʳ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʥʘʯʠ-
ʥʘʷ ʦʪ ʧʦʣʦʩʪʠ ʨʪʘ (çʌʘʛʦʜʝʥʪè), ʟʘʢʘʥʯʠʚʘʷ ʧʦʣʦʚʳʤʠ ʦʨʛʘʥʘʤʠ (çʌʘʛʦ-
ʛʠʥè) [11]. 

ʂʨʫʧʥʦʝ ʈʦʩʩʠʡʩʢʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʬʘʛʦʚ ï ʅʇʆ çʄʠʢʨʦʛʝʥè ʷʚʣʷʝʪʩʷ 
ʝʜʠʥʩʪʚʝʥʥʳʤ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʤ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʤʘʩ-
ʰʪʘʙʝ. ɺ 2012 ʛʦʜʫ ʢʦʤʧʘʥʠʠ ʫʜʘʣʦʩʴ ʚʳʡʪʠ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʫʨʦʚʝʥʴ ʠ 
ʥʘʯʘʪʴ ʧʦʜʛʦʪʦʚʢʫ ʢ ʧʝʨʝʭʦʜʫ ʥʘ GMP (Good Manufacturing Practice), ʚ ʪʦʪ ʞʝ 
ʛʦʜ ʙʳʣʦ ʚʳʧʫʱʝʥʦ ʦʢʦʣʦ 2 ʤʠʣʣʠʦʥʦʚ ʫʧʘʢʦʚʦʢ ʙʘʢʪʝʨʠʦʬʘʛʦʚ [12]. 

ʇʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʧʨʝʧʘʨʘʪʳ, ʥʘʧʨʠʤʝʨ, ʥʘ ʙʘʟʝ ʅʇʆ çʄʠʢʨʦʛʝʥè 
ʚʧʝʨʚʳʝ ʙʳʣ ʩʦʟʜʘʥ ʫʥʠʢʘʣʴʥʳʡ ʬʘʛʦʚʳʡ ʧʨʝʧʘʨʘʪ çʕʥʪʝʨʦʙʘʢʪʝʨè, ʧʦʤʦ-
ʛʘʶʱʠʡ ʧʨʠ ʠʥʬʝʢʮʠʷʭ ʞʝʣʯʥʳʭ ʠ ʤʦʯʝʚʳʭ ʧʫʪʝʡ, ʦʩʪʨʳʭ ʢʠʰʝʯʥʳʭ ʟʘʙʦ-
ʣʝʚʘʥʠʷʭ ʠ ʛʥʦʡʥʳʭ ʧʦʨʘʞʝʥʠʷʭ ʢʦʞʠ. ʇʣʘʥʠʨʫʝʪʩʷ, ʯʪʦ ʜʘʥʥʳʡ ʧʨʝʧʘʨʘʪ 
ʙʫʜʝʪ ʚʳʚʝʜʝʥ ʥʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʡ ʨʳʥʦʢ ʚ 2016 ʛʦʜʫ [13]. 

ɹʘʢʪʝʨʠʦʬʘʛʦʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʫʥʠʢʘʣʴʥʦ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦ. ʆʥʦ ʦʪʢʨʳ-
ʚʘʝʪ ʥʦʚʳʝ ʛʦʨʠʟʦʥʪʳ ʚ ʤʝʜʠʮʠʥʝ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ. ʉʦʟʜʘʥʠʝ ʦʪʝʯʝʩʪʚʝʥʥʦʡ 
ʢʦʣʣʝʢʮʠʠ ʙʘʢʪʝʨʠʦʬʘʛʦʚ ï ʵʪʦ ʪʦʣʴʢʦ ʥʘʯʘʣʦ ʧʫʪʠ ʨʘʟʚʠʪʠʷ ʙʘʢʪʝʨʠʦʬʘʛʠʠ. 
ʉʣʦʞʥʦ ʧʝʨʝʦʮʝʥʠʪʴ ʚʢʣʘʜ ʅʇʎ çʄʠʢʨʦʄʠʨè ʚ ʨʘʟʚʠʪʠʝ ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ, 
ʚʝʜʴ ʩʦʟʜʘʥʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ ʣʝʢʘʨʩʪʚ ʥʘ ʦʩʥʦʚʝ ʙʘʢʪʝʨʠʦʬʘʛʦʚ ʙʫʜʝʪ ʥʝʚʦʟ-
ʤʦʞʥʦ, ʝʩʣʠ ʫʯʝʥʳʝ ʠ ʤʝʜʠʢʠ ʥʝ ʙʫʜʫʪ ʚ ʢʫʨʩʝ ʢʘʢʠʝ ʙʘʢʪʝʨʠʠ ʯʫʚʩʪʚʠʪʝʣʴ-
ʥʳ ʢ ʬʘʛʘʤ, ʘ ʢʘʢʠʝ ʥʝʪ. ʂʦʣʣʝʢʮʠʷ ʙʘʢʪʝʨʠʦʬʘʛʦʚ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʦʧʨʝʜʝ-
ʣʠʪʴ, ʢʘʢʠʤ ʙʘʢʪʝʨʠʘʣʴʥʳʤ ʚʠʨʫʩʦʤ ʤʦʞʥʦ ʚʳʣʝʯʠʪʴ ʙʦʣʴʥʦʛʦ ʦʪ ʜʘʥʥʦʡ 
ʠʥʬʝʢʮʠʠ. 

ɺʩʢʦʨʝ, ʢʦʛʜʘ ʨʘʟʚʠʪʠʝ ʙʘʢʪʝʨʠʦʬʘʛʠʠ ʧʝʨʝʡʜʝʪ ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ, 
ʤʥʦʛʠʝ ʘʥʪʠʙʠʦʪʠʢʠ ʠ ʜʨʫʛʠʝ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ ʙʫʜʫʪ ʟʘʤʝʥʝʥʳ 
ʥʘ ʬʘʛʠ. ɸ ʧʦʢʘ, ʫ ʫʯʝʥʳʭ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʢʘʟʘʪʴʩʷ ʫ ʠʩʪʦʢʦʚ ʨʘʟʚʠʪʠʷ 
ʥʦʚʝʡʰʝʛʦ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʩʧʦʩʦʙʘ ʣʝʯʝʥʠʷ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʠʥʬʝʢʮʠʡ ï 
ʙʘʢʪʝʨʠʦʬʘʛʠʠ. 
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ɿɸʈɸɾɽʅʅʆʉʊʔ ʅɽʄɸʊʆɼɸʄʀ 

ɼʀʂʀʍ ɺʆɼʆʇʃɸɺɸʖʑʀʍ ʇʊʀʎ ʆʄʉʂʆʁ ʆɹʃɸʉʊʀ 
 

ʇʝʥʢʠʥʘ ʆ.ʃ. 

 ʚʝʪʝʨʠʥʘʨʥʳʡ ʚʨʘʯ ʢʘʬʝʜʨʳ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʠʢʨʦʙʠʦʣʦʛʠʠ, ʠʥʬʝʢʮʠʦʥʥʳʭ ʠ 

ʠʥʚʘʟʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ, ʌɻɹʆʋ ɺʇʆ çʆʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʇ.ɸ. ʉʪʦʣʳʧʠʥʘè,  

ʈʦʩʩʠʷ, ʛ. ʆʤʩʢ 
 

ʊʠʧʠʰʝʚʘ ɼ.ʉ., ʂʦʚʘʣʴ ʅ.ʀ. 

ʩʪʫʜʝʥʪʢʠ 4 ʢʫʨʩʘ ʬʘʢʫʣʴʪʝʪʘ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʌɻɹʆʋ ɺʇʆ çʆʤ-

ʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʇ.ɸ. ʉʪʦʣʳʧʠʥʘè,  

ʈʦʩʩʠʷ, ʛ. ʆʤʩʢ 
 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʧʦ ʠʟʫʯʝʥʠʶ ʛʝʣʴʤʠʥʪʦʬʘʫʥʳ ʜʠʢʠʭ ʚʦʜʦʧʣʘʚʘʶʱʠʭ 

ʧʪʠʮ ʚ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʢʠʝ ʚʦʜʦʧʣʘʚʘʶʱʠʝ ʧʪʠʮʳ, ʥʝʤʘʪʦʜʳ. 

 

ʀʟʫʯʝʥʠʝ ʛʝʣʴʤʠʥʪʦʬʘʫʥʳ ʜʠʢʠʭ ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ 

ʠʟ ʚʘʞʥʳʭ ʟʘʜʘʯ ʚ ʦʮʝʥʢʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʝʣʴʤʠʥʪʦʟʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʤ-

ʩʢʦʡ ʦʙʣʘʩʪʠ.  

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʜʠʢʠʝ ʚʦʜʦʧʣʘʚʘʶʱʠʝ ʧʪʠʮʳ 

ʠʤʝʶʪ ʤʥʦʛʦ ʦʙʱʠʭ ʚʠʜʦʚ ʛʝʣʴʤʠʥʪʦʚ ʩ ʜʦʤʘʰʥʝʡ ʧʪʠʮʝʡ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝ-

ʨʝʜʴ ʷʚʣʷʝʪʩʷ ʫʛʨʦʟʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʝʣʴʤʠʥʪʦʟʦʚ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʮʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʣʦ ʠʟʫʯʝʥʠʝ ʛʝʣʴʤʠʥʪʦ-

ʬʘʫʥʳ ʜʠʢʠʭ ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʣʫʞʠʣʠ ʩʙʦʨʳ ʛʝʣʴ-

ʤʠʥʪʦʚ ʦʪ 25 ʚʠʜʦʚ ʜʠʢʠʭ ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ, ʜʦʙʳʪʳʭ ʚ ʦʭʦʪʥʠʯʴʠ ʩʝʟʦ-

ʥʳ, ʠʟ ʨʘʡʦʥʦʚ ʨʘʟʥʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʟʦʥ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɺʩʢʨʳʪʠʝ ʧʪʠʮʳ ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʠʢʝ ʥʝʧʦʣʥʦʛʦ ʛʝʣʴʤʠʥʪʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʚʩʢʨʳʪʠʷ ʧʦ ʂ. ʀ. ʉʢʨʷʙʠʥʫ. ʇʦʜʛʦʪʦʚʢʘ ʧʨʝʧʘʨʘʪʦʚ ʥʝʤʘʪʦʜ ʜʣʷ ʠʭ 

http://bakposev-vet.ru/?page_id=68
http://plant.geoman.ru/books/item/f00/s00/z0000000/st019.shtml
http://micro-world.ru/o-kompanii.html
http://micro-world.ru/o-kompanii.html
http://micro-world.ru/produkty.html
http://www.microgen.ru/activities/science-and-education/
http://www.microgen.ru/activities/development-and-innovation/
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ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʤʝʪʦʜʫ ʇʨʝʥʜʝʣʷ. ɺʠʜʦʚʫʶ ʧʨʠ-

ʥʘʜʣʝʞʥʦʩʪʴ ʥʝʤʘʪʦʜ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ɸ.ɸ. ʐʝʚʮʦʚʫ, ʃ.ʅ. ɿʘʩʢʠʥʜʫ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʀʟ ʚʩʝʭ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʪʠʮ ʦʢʘʟʘʣʦʩʴ ʠʥʚʘʟʠʨʦʚʘʥʥʦ 16 (64 %), ʠʟ 

ʥʠʭ ʥʝʤʘʪʦʜʘʤʠ 12 (75 %). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʙʦʪʢʠ ʛʝʣʴʤʠʥʪʦʬʘʫʥʠʩʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘʤʠ 

ʦʙʥʘʨʫʞʝʥʦ ʫ ʜʠʢʠʭ ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ 8 ʚʠʜʦʚ ʥʝʤʘʪʦʜ ʦʪʥʦʩʷʱʠʭʩʷ ʢ 4 

ʩʝʤʝʡʩʪʚʘʤ ʠ 4 ʨʦʜʘʤ. 
ʊʘʙʣʠʮʘ 1 

ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʥʝʤʘʪʦʜ ʫ ʜʠʢʠʭ ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ 

ɺʠʜ ʛʝʣʴʤʠʥʪʘ 

ɺʠʜʳ ʜʠʢʠʭ ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ 

ʋʪʢʘ-

ʰʠʨʦʢʦ-

ʥʦʩʢʘ  

ʂʨʷʢʚʘ  
ʂʨʘʩʥʦʛʦʣʦ-

ʚʳʡ ʥʳʨʦʢ  

ʏʠʨʦʢ-

ʪʨʝʩʢʫ-

ʥʦʢ  

ʉʝʨʳʡ 

ʞʫʨʘʚʣʴ  

ɻʫʩʴ ʙʝ-

ʣʦʣʦʙʳʡ  

Amidostomum 

anseris 
+  + + +  

Amidostomum 

boschadis 
 + + +  + 

Contracaecum 

micropapillatum 
   +   

Epomidiostomum 

anatinum 
   +   

Epomidiostomum 

skrjabini 
  +    

Porracaecum 

crassum 
  +    

Tetrameres 

confusa 
 +     

Tetrameres 

fissispina 
  +    

 

ʋ ʜʠʢʠʭ ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʛʝʣʴʤʠʥʪʦʚ: Amidostomum anseris ʫ ʢʨʘʩʥʦʛʦ-

ʣʦʚʦʛʦ ʥʳʨʢʘ ʀʀ 22 ʵʢʟ., ʫ ʫʪʢʠ-ʰʠʨʦʢʦʥʦʩʢʠ ï ʜʦ 15 ʵʢʟ., ʫ ʯʠʨʢʘ-ʪʨʝʩʢʫʥʢʘ 

ʠ ʩʝʨʦʛʦ ʞʫʨʘʚʣʷ ï ʜʦ 10 ʵʢʟ. ʋ ʢʨʘʩʥʦʛʦʣʦʚʦʛʦ ʥʳʨʢʘ ï ʜʦ 70 ʵʢʟ., 

Amidostomum boschadis ʫ ʯʠʨʢʘ-ʪʨʝʩʢʫʥʢʘ ʀʀ 40 ʵʢʟ., ʫ ʛʫʩʷ ʙʝʣʦʣʦʙʦʛʦ ï ʜʦ 

22 ʵʢʟ., ʫ ʢʨʷʢʚʳ ï ʜʦ 15 ʵʢʟ., Contracaecum micropapillatum ʫ ʯʠʨʢʘ-

ʪʨʝʩʢʫʥʢʘ ʀʀ 10 ʵʢʟ. Epomidiostomum anatinum ʫ ʯʠʨʢʘ-ʪʨʝʩʢʫʥʢʘ ʀʀ 10 ʵʢʟ. 

Epomidiostomum skrjabini ʫ ʢʨʘʩʥʦʛʦʣʦʚʦʛʦ ʥʳʨʢʘ ʀʀ 7 ʵʢʟ. Porracaecum 

crassum ʫ ʢʨʘʩʥʦʛʦʣʦʚʦʛʦ ʥʳʨʢʘ ʀʀ 5 ʵʢʟ. Tetrameres confusa ʫ ʢʨʷʢʚʳ ʀʀ 19 

ʵʢʟ. Tetrameres fissispina ʫ ʢʨʘʩʥʦʛʦʣʦʚʦʛʦ ʥʳʨʢʘ ʀʀ 30 ʵʢʟ. 

ʀʟ 6 ʚʠʜʦʚ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʠʢʠʭ ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ ʥʘʠʙʦʣʝʝ ʟʘʨʘ-

ʞʝʥʥʳʤʠ ʦʢʘʟʘʣʠʩʴ: ʢʨʘʩʥʦʛʦʣʦʚʳʡ ʥʳʨʦʢ, ʫ ʢʦʪʦʨʦʛʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 5 ʠ 

ʯʠʨʦʢ ʪʨʝʩʢʫʥʦʢ ï 4 ʚʠʜʘ ʥʝʤʘʪʦʜ. ʋ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʥʘʤʠ ʧʪʠʮ ʦʙʥʘʨʫʞʝʥʦ 

8 ʚʠʜʦʚ ʥʝʤʘʪʦʜ, 7 ʠʟ ʢʦʪʦʨʳʭ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʫ ʜʠʢʠʭ ʠ ʜʦʤʘʰʥʠʭ ʚʦʜʦ-

ʧʣʘʚʘʶʱʠʭ ʧʪʠʮ. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʥʝʤʘʪʦʜʘʤʠ ʫ ʜʠʢʠʭ ʠ ʜʦʤʘʰʥʠʭ ʚʦʜʦ-

ʧʣʘʚʘʶʱʠʭ ʧʪʠʮ ʷʚʣʷʶʪʩʷ: Amidostomum anseris (ʕʀ 66,6%) ʠ Amidostomum 

boschadis (ʕʀ 66,6%), Contracaecum micropapillatum (ʕʀ 16,6%), Epomidi-
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ostomum anatinum (ʕʀ 16,6%), Epomidiostomum skrjabini (ʕʀ 16,6%), Porra-

caecum crassum (ʕʀ 16,6%), Tetrameres confuse (ʕʀ 16,6%), Tetrameres fis-

sispina (ʕʀ 16,6%). 
ʊʘʙʣʠʮʘ 2 

ɿʘʨʘʞʝʥʥʦʩʪʴ ʜʠʢʠʭ ʠ ʜʦʤʘʰʥʠʭ ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ ʥʝʤʘʪʦʜʘʤʠ 

ɺʠʜ ʛʝʣʴʤʠʥʪʘ ʕʀ % ʀʀ, ʵʢʟ 

Amidostomum anseris 66,6 12,8 

Amidostomum boschadis 66,6 24,5 

Contracaecum micropapillatum 16,6 1,7 

Epomidiostomum anatinum 16,6 1,7 

Epomidiostomum skrjabini 16,6 1,2 

Porracaecum crassum 16,6 0,8 

Tetrameres confusa 16,6 4,8 

Tetrameres fissispina 16,6 5 
 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʠʯʠʥ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ ʚʳʩʦʢʫʶ 

ʟʘʨʘʞʝʥʥʦʩʪʴ ʜʠʢʠʭ ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ ʘʤʠʜʦʩʪʦʤʘʪʠʜʦʟʦʤ (ʕʀ 66,6%), 

ʷʚʣʷʝʪʩʷ ʦʙʠʣʠʝ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʭʦʟʷʝʚ ï ʥʠʟʰʠʝ ʨʘʢʦʦʙʨʘʟʥʳʝ, ʦʙʠʪʘʶʱʠʭ 

ʚ ʚʦʜʦʝʤʘʭ. ɺʧʝʨʚʳʝ ʚ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ 

ʥʝʤʘʪʦʜ: Epomidiostomum skrjabini ʠ Tetrameres confusa. 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʚʝʨʩʠʪʝʪ ʠʤ. ɸ.ʄ. ɻʦʨʴʢʦʛʦ, 1960. ï 446 ʩ. 

 

 

ʈɸʉʇʈʆʉʊʈɸʅɽʅʀɽ ʊʈɽʄɸʊʆɼ 

ɼʀʂʀʍ ɺʆɼʆʇʃɸɺɸʖʑʀʍ ʇʊʀʎ ɺ ʆʄʉʂʆʁ ʆɹʃɸʉʊʀ 

 

ʇʝʥʢʠʥʘ ʆ.ʃ. 

 ʚʝʪʝʨʠʥʘʨʥʳʡ ʚʨʘʯ ʢʘʬʝʜʨʳ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʠʢʨʦʙʠʦʣʦʛʠʠ, ʠʥʬʝʢʮʠ-

ʦʥʥʳʭ ʠ ʠʥʚʘʟʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ, ʌɻɹʆʋ ɺʇʆ çʆʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ  

ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʇ.ɸ. ʉʪʦʣʳʧʠʥʘè,  

ʈʦʩʩʠʷ, ʛ. ʆʤʩʢ 
 

ʊʠʧʠʰʝʚʘ ɼ.ʉ., ʂʦʚʘʣʴ ʅ.ʀ. 

ʩʪʫʜʝʥʪʢʠ 4 ʢʫʨʩʘ ʬʘʢʫʣʴʪʝʪʘ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʌɻɹʆʋ ɺʇʆ 

çʆʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʇ.ɸ. ʉʪʦʣʳʧʠʥʘè,  

ʈʦʩʩʠʷ, ʛ. ʆʤʩʢ 
 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʧʦ ʠʟʫʯʝʥʠʶ ʛʝʣʴʤʠʥʪʦʬʘʫʥʳ ʜʠʢʠʭ ʚʦʜʦʧʣʘʚʘʶʱʠʭ 

ʧʪʠʮ ʚ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʢʠʝ ʚʦʜʦʧʣʘʚʘʶʱʠʝ ʧʪʠʮʳ, ʪʨʝʤʘʪʦʜʳ. 

 

ɺ ʦʮʝʥʢʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʝʣʴʤʠʥʪʦʟʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʤʩʢʦʡ ʦʙʣʘ-

ʩʪʠ ʠʟʫʯʝʥʠʝ ʛʝʣʴʤʠʥʪʦʬʘʫʥʳ ʜʠʢʠʭ ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʚʘʞʥʳʭ ʟʘʜʘʯ. 

ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʜʠʢʠʝ ʚʦʜʦʧʣʘʚʘʶʱʠʝ ʧʪʠʮʳ ʪʝʩʥʦ ʢʦʥʪʘʢʪʠʨʫ-

ʶʪ ʩ ʜʦʤʘʰʥʝʡ ʧʪʠʮʝʡ ʧʨʠ ʧʦʣʴʟʦʚʘʥʠʠ ʦʜʥʠʤʠ ʠ ʪʝʤʠ ʞʝ ʚʦʜʦʝʤʘʤʠ ʚʦ 

ʚʨʝʤʷ ʧʝʨʝʣʝʪʦʚ ʠ ʛʥʝʟʜʦʚʘʥʠʡ, ʯʪʦ ʚʝʜʝʪ ʢ ʟʘʨʘʞʝʥʠʶ ʜʦʤʘʰʥʝʡ ʧʪʠʮʳ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʛʝʣʴʤʠʥʪʦʟʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʅʘ ʦʩʥʦʚʝ ʵʪʦʛʦ, ʮʝʣʴʶ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʚʳʙʨʘʥʦ ʠʟʫʯʝʥʠʝ 

ʛʝʣʴʤʠʥʪʦʬʘʫʥʳ ʜʠʢʠʭ ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʣʫʞʠʣʠ ʩʙʦʨʳ ʛʝʣʴ-

ʤʠʥʪʦʚ ʦʪ 25 ʚʠʜʦʚ ʜʠʢʠʭ ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ, ʜʦʙʳʪʳʭ ʚ ʦʭʦʪʥʠʯʴʠ ʩʝʟʦ-

ʥʳ, ʠʟ ʨʘʡʦʥʦʚ ʨʘʟʥʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʟʦʥ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɺʩʢʨʳʪʠʝ ʧʪʠʮʳ ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʠʢʝ ʥʝʧʦʣʥʦʛʦ ʛʝʣʴʤʠʥʪʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʚʩʢʨʳʪʠʷ ʧʦ ʂ. ʀ. ʉʢʨʷʙʠʥʫ. ʊʨʝʤʘʪʦʜʳ ʦʢʨʘʰʠʚʘʣʠʩʴ ʩʦʣʷʥʦ-ʢʠʩʣʳʤ 

ʢʘʨʤʠʥʦʤ. ɺʠʜʦʚʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʪʨʝʤʘʪʦʜ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ɸ.ɸ. ʐʝʚʮʦʚʫ, 

ʃ.ʅ. ɿʘʩʢʠʥʜʫ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʀʟ ʚʩʝʭ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʪʠʮ ʦʢʘʟʘʣʦʩʴ ʠʥʚʘʟʠʨʦʚʘʥʥʦ 16 (64 %), ʠʟ 

ʥʠʭ ʥʝʤʘʪʦʜʘʤʠ 7 (43,7 %). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʙʦʪʢʠ ʛʝʣʴʤʠʥʪʦʬʘʫʥʠʩʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘʤʠ 

ʦʙʥʘʨʫʞʝʥʦ ʫ ʜʠʢʠʭ ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ 7 ʚʠʜʦʚ ʥʝʤʘʪʦʜ ʦʪʥʦʩʷʱʠʭʩʷ ʢ 2 

ʩʝʤʝʡʩʪʚʘʤ ʠ 3 ʨʦʜʘʤ. 
ʊʘʙʣʠʮʘ 1 

ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʪʨʝʤʘʪʦʜ ʫ ʜʠʢʠʭ ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ 

 

ɺʠʜ ʛʝʣʴʤʠʥʪʘ 

ɺʠʜʳ ʜʠʢʠʭ ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ 

ʋʪʢʘ-

ʰʠʨʦʢʦ-

ʥʦʩʢʘ 

ʂʨʷʢʚʘ 
ʂʨʘʩʥʦʛʦʣʦʚʳʡ 

ʥʳʨʦʢ 

ʏʠʨʦʢ-

ʪʨʝʩʢʫʥʦʢ 

ʉʝʨʳʡ 

ʞʫʨʘʚʣʴ 

ɻʫʩʴ ʙʝ-

ʣʦʣʦʙʳʡ 

Echinostoma 

miyagawai 
+      

Echinostoma 

paraulum 
+      

Echinostoma rev-

olutum 
   +   

Echinoparyphium 

petrowi 
     + 

Echinoparyphium 

recurvatum 
 +     

Notocotylus navi-

formis 
   +   

Notocotylus at-

tenuatus 
 + +    

 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʛʝʣʴʤʠʥʪʘʤʠ ʩʨʝʜʠ ʜʠʢʠʭ ʚʦʜʦʧʣʘʚʘʶ-

ʱʠʭ ʧʪʠʮ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʶʪʩʷ: Echinostoma miyagawai ʫ ʫʪʢʠ-
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ʰʠʨʦʢʦʥʦʩʢʠ ʀʀ 5 ʵʢʟ. Echinostoma paraulum ʫ ʫʪʢʠ-ʰʠʨʦʢʦʥʦʩʢʠ ʀʀ 10 ʵʢʟ. 

Echinostoma revolutum ʫ ʯʠʨʢʘ-ʪʨʝʩʢʫʥʢʘ ʀʀ 11 ʵʢʟ. Echinoparyphium petrowi 

ʫ ʛʫʩʷ ʙʝʣʦʣʦʙʦʛʦ ʀʀ 11 ʵʢʟ. Echinoparyphium recurvatum ʫ ʢʨʷʢʚʳ ʀʀ 11 

ʵʢʟ. Notocotylus naviformis ʫ ʯʠʨʢʘ-ʪʨʝʩʢʫʥʢʘ ʀʀ 22 ʵʢʟ. Notocotylus 

attenuatus ʫ ʢʨʘʩʥʦʛʦʣʦʚʦʛʦ ʥʳʨʢʘ ʀʀ 20 ʵʢʟ., ʫ ʢʨʷʢʚʳ ï ʜʦ 13 ʵʢʟ. 

ʀʟ 6 ʚʠʜʦʚ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʠʢʠʭ ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ ʥʘʠʙʦʣʝʝ ʟʘʨʘ-

ʞʝʥʥʳʤʠ ʦʢʘʟʘʣʠʩʴ: ʢʨʘʩʥʦʛʦʣʦʚʳʡ ʥʳʨʦʢ, ʫ ʢʦʪʦʨʦʛʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 5 ʠ 

ʯʠʨʦʢ ʪʨʝʩʢʫʥʦʢ ï 4 ʚʠʜʘ ʥʝʤʘʪʦʜ. ʋ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʥʘʤʠ ʧʪʠʮ ʦʙʥʘʨʫʞʝʥʦ 

8 ʚʠʜʦʚ ʥʝʤʘʪʦʜ, 7 ʠʟ ʢʦʪʦʨʳʭ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʫ ʜʠʢʠʭ ʠ ʜʦʤʘʰʥʠʭ ʚʦʜʦ-

ʧʣʘʚʘʶʱʠʭ ʧʪʠʮ. 
ʊʘʙʣʠʮʘ 2 

ɿʘʨʘʞʝʥʥʦʩʪʴ ʜʠʢʠʭ ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ ʪʨʝʤʘʪʦʜʘʤʠ 

 

ɺʠʜ ʛʝʣʴʤʠʥʪʘ ʕʀ % ʀʀ, ʵʢʟ 

Amidostomum anseris 66,6  12,8 

Amidostomum boschadis 66,6  24,5 

Contracaecum micropapillatum 16,6  1,7 

Epomidiostomum anatinum 16,6  1,7 

Epomidiostomum skrjabini 16,6  1,2 

Porracaecum crassum 16,6  0,8 

Tetrameres confusa 16,6  4,8 

Tetrameres fissispina 16,6  5 
 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʥʝʤʘʪʦʜʘʤʠ ʫ ʜʠʢʠʭ ʠ ʜʦʤʘʰʥʠʭ ʚʦʜʦ-

ʧʣʘʚʘʶʱʠʭ ʧʪʠʮ ʷʚʣʷʶʪʩʷ: Echinostoma miyagawai (ʕʀ 16,6%), Echinostoma 

paraulum (ʕʀ 16,6%), Echinostoma revolutum (ʕʀ 16,6%), Echinoparyphium 

petrowi (ʕʀ 16,6%), Echinoparyphium recurvatum (ʕʀ 16,6%), Notocotylus 

naviformis (ʕʀ 16,6%), Notocotylus attenuates (ʕʀ 33,3%). 

ɺʩʣʝʜʩʪʚʠʝ ʯʝʛʦ, ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʝʡ ʚʳʩʦʢʫʶ ʟʘ-

ʨʘʞʝʥʥʦʩʪʴ ʜʠʢʠʭ ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ ʥʦʪʦʢʦʪʠʣʝʟʦʤ (ʕʀ 33,3%), ʷʚʣʷʝʪʩʷ 

ʦʙʠʣʠʝ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʭʦʟʷʝʚ ï ʧʨʝʩʥʦʚʦʜʥʳʭ ʤʦʣʣʶʩʢʦʚ ʟʘʩʝʣʷʶʱʠʭ ʚʦ-

ʜʦʝʤʳ. ʊʘʢʠʝ ʚʠʜʳ ʢʘʢ: Echinoparyphium petrowi ʠ Notocotylus naviformis, ʚ 

ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ, ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚʧʝʨʚʳʝ. 
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ʎɽʉʊʆɼʓ ɼʀʂʀʍ ɺʆɼʆʇʃɸɺɸʖʑʀʍ ʇʊʀʎ 

ɺ ʆʄʉʂʆʁ ʆɹʃɸʉʊʀ 

 

ʇʝʥʢʠʥʘ ʆ.ʃ. 

 ʚʝʪʝʨʠʥʘʨʥʳʡ ʚʨʘʯ ʢʘʬʝʜʨʳ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʠʢʨʦʙʠʦʣʦʛʠʠ, ʠʥʬʝʢʮʠ-

ʦʥʥʳʭ ʠ ʠʥʚʘʟʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ, ʌɻɹʆʋ ɺʇʆ çʆʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ  

ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʇ.ɸ. ʉʪʦʣʳʧʠʥʘè,  

ʈʦʩʩʠʷ, ʛ. ʆʤʩʢ 
 

ʊʠʧʠʰʝʚʘ ɼ.ʉ., ʂʦʚʘʣʴ ʅ.ʀ. 

ʩʪʫʜʝʥʪʢʠ 4 ʢʫʨʩʘ ʬʘʢʫʣʴʪʝʪʘ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʌɻɹʆʋ ɺʇʆ 

çʆʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʇ.ɸ. ʉʪʦʣʳʧʠʥʘè,  

ʈʦʩʩʠʷ, ʛ. ʆʤʩʢ 
 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʧʦ ʠʟʫʯʝʥʠʶ ʛʝʣʴʤʠʥʪʦʬʘʫʥʳ ʜʠʢʠʭ ʚʦʜʦʧʣʘʚʘʶʱʠʭ 

ʧʪʠʮ ʚ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʢʠʝ ʚʦʜʦʧʣʘʚʘʶʱʠʝ ʧʪʠʮʳ, ʮʝʩʪʦʜʳ. 

 

ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ ʚ ʦʮʝʥʢʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʝʣʴʤʠʥʪʦʟʦʚ ʜʠʢʠʭ 

ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʠʭ 

ʛʝʣʴʤʠʥʪʦʬʘʫʥʳ. 

ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʩʨʝʜʠ ʜʠʢʠʭ ʚʦʜʦʧʣʘʚʘʶ-

ʱʠʭ ʠ ʜʦʤʘʰʥʠʭ ʧʪʠʮ ʩʫʱʝʩʪʚʫʶʪ ʦʙʱʠʝ ʛʝʣʴʤʠʥʪʦʟʳ, ʢʦʪʦʨʳʤ ʩʚʦʡʩʪʚʝʥ-

ʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʦʙʰʠʨʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʠʟ-ʟʘ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʣʴʟʦʚʘ-

ʥʠʷ ʚʦʜʦʝʤʘʤʠ ʩ ʠʟʦʙʠʣʠʝʤ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʭʦʟʷʝʚ ï ʧʨʝʩʥʦʚʦʜʥʳʭ  

ʤʦʣʣʶʩʢʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʛʝʣʴʤʠʥ-

ʪʦʬʘʫʥʳ ʜʠʢʠʭ ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʣʫʞʠʣʠ ʩʙʦʨʳ ʛʝʣʴ-

ʤʠʥʪʦʚ ʦʪ 25 ʚʠʜʦʚ ʜʠʢʠʭ ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ, ʜʦʙʳʪʳʭ ʚ ʦʭʦʪʥʠʯʴʠ ʩʝʟʦ-

ʥʳ, ʠʟ ʨʘʡʦʥʦʚ ʨʘʟʥʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʟʦʥ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɺʩʢʨʳʪʠʝ ʧʪʠʮʳ ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʠʢʝ ʥʝʧʦʣʥʦʛʦ ʛʝʣʴʤʠʥʪʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʚʩʢʨʳʪʠʷ ʧʦ ʂ. ʀ. ʉʢʨʷʙʠʥʫ. ʎʝʩʪʦʜʳ ʦʢʨʘʰʠʚʘʣʠʩʴ ʩʦʣʷʥʦ-ʢʠʩʣʳʤ 

ʢʘʨʤʠʥʦʤ. ɺʠʜʦʚʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʮʝʩʪʦʜ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʃ.ʇ. ʉʧʘʩʩʢʦʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʀʟ ʚʩʝʭ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʪʠʮ ʦʢʘʟʘʣʦʩʴ ʠʥʚʘʟʠʨʦʚʘʥʥʦ 16 (64 %), ʠʟ 

ʥʠʭ ʮʝʩʪʦʜʘʤʠ 13 (81,2 %). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʙʦʪʢʠ ʛʝʣʴʤʠʥʪʦʬʘʫʥʠʩʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘʤʠ 

ʦʙʥʘʨʫʞʝʥʦ ʫ ʜʠʢʠʭ ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ 10 ʚʠʜʦʚ ʮʝʩʪʦʜ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 1 

ʩʝʤʝʡʩʪʚʫ ʠ 8 ʨʦʜʘʤ. 
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ʊʘʙʣʠʮʘ 1 

ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʮʝʩʪʦʜ ʫ ʜʠʢʠʭ ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ 

ɺʠʜ ʛʝʣʴʤʠʥʪʘ 

ɺʠʜʳ ʜʠʢʠʭ ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ 

ʋʪʢʘ-

ʰʠʨʦʢʦ-

ʥʦʩʢʘ 

ʂʨʷʢʚʘ 

ʂʨʘʩʥʦʛʦ-

ʣʦʚʳʡ ʥʳ-

ʨʦʢ 

ʏʠʨʦʢ-

ʪʨʝʩʢʫʥʦʢ 

ʉʝʨʳʡ ʞʫ-

ʨʘʚʣʴ 

ɻʫʩʴ 

ʙʝʣʦʣʦ-

ʙʳʡ 

Cloacotaenia megalops   +    

Dicranotenia coronula  + +    

Diorchis inflata  +     

Diorchis skrjabini   +    

Diorchis stefanskii   +    

Diploposthe laevis   +    

Microsomacantnus 

paramicrosoma 
  +    

Myxolepis collaris   +    

Retinometra skrjabini   +    

Wardium aeguabilis   + +   

 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʛʝʣʴʤʠʥʪʘʤʠ ʩʨʝʜʠ ʜʠʢʠʭ ʚʦʜʦʧʣʘʚʘʶ-

ʱʠʭ ʧʪʠʮ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʶʪʩʷ: Cloacotaenia megalops ʫ ʢʨʘʩʥʦʛʦʣʦʚʦʛʦ 

ʥʳʨʢʘ ʀʀ 15 ʵʢʟ. Dicranotenia coronula ʫ ʢʨʘʩʥʦʛʦʣʦʚʦʛʦ ʥʳʨʢʘ ʀʀ 29 ʵʢʟ., ʫ 

ʢʨʷʢʚʳ ï ʜʦ 6 ʵʢʟ. Diorchis inflata ʫ ʢʨʷʢʚʳ ʀʀ 23 ʵʢʟ. Diorchis skrjabini ʫ ʢʨʘʩ-

ʥʦʛʦʣʦʚʦʛʦ ʥʳʨʢʘ ʀʀ 18 ʵʢʟ. Diorchis stefanskii ʫ ʢʨʘʩʥʦʛʦʣʦʚʦʛʦ ʥʳʨʢʘ ʀʀ 19 

ʵʢʟ. Diploposthe laevis ʫ ʢʨʘʩʥʦʛʦʣʦʚʦʛʦ ʥʳʨʢʘ ʀʀ 12 ʵʢʟ. Microsomacantnus 

paramicrosoma ʫ ʢʨʘʩʥʦʛʦʣʦʚʦʛʦ ʥʳʨʢʘ ʀʀ 9 ʵʢʟ. Myxolepis collaris ʫ ʢʨʘʩʥʦʛʦ-

ʣʦʚʦʛʦ ʥʳʨʢʘ ʀʀ 12 ʵʢʟ. Retinometra skrjabini ʫ ʢʨʘʩʥʦʛʦʣʦʚʦʛʦ ʥʳʨʢʘ ʀʀ 12 

ʵʢʟ. Wardium aeguabilis ʫ ʢʨʘʩʥʦʛʦʣʦʚʦʛʦ ʥʳʨʢʘ ʀʀ 15 ʵʢʟ. 

ʀʟ 6 ʚʠʜʦʚ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʠʢʠʭ ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ ʥʘʠʙʦʣʝʝ ʟʘʨʘ-

ʞʝʥʥʳʤʠ ʦʢʘʟʘʣʠʩʴ: ʢʨʘʩʥʦʛʦʣʦʚʳʡ ʥʳʨʦʢ, ʫ ʢʦʪʦʨʦʛʦ ʦʙʥʘʨʫʞʝʥʦ 9 ʚʠʜʦʚ 

ʮʝʩʪʦʜ ʠ ʢʨʷʢʚʘ ï 2 ʚʠʜʘ ʮʝʩʪʦʜ. ʋ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʥʘʤʠ ʧʪʠʮ ʦʙʥʘʨʫʞʝʥʦ 10 

ʚʠʜʦʚ ʮʝʩʪʦʜ, ʢʦʪʦʨʳʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʫ ʜʠʢʠʭ ʠ ʜʦʤʘʰʥʠʭ ʚʦʜʦʧʣʘʚʘʶ-

ʱʠʭ ʧʪʠʮ. 
ʊʘʙʣʠʮʘ 2 

ɿʘʨʘʞʝʥʥʦʩʪʴ ʜʠʢʠʭ ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ ʮʝʩʪʦʜʘʤʠ 

ɺʠʜ ʛʝʣʴʤʠʥʪʘ ʕʀ % ʀʀ, ʵʢʟ 

Cloacotaenia megalops 16,6 2,5 

Dicranotenia coronula 33,3 5,8 

Diorchis inflata 16,6 3,8 

Diorchis skrjabini 16,6 3 

Diorchis stefanskii 16,6 3,2 

Diploposthe laevis 16,6 2 

Microsomacantnus  

paramicrosoma 
16,6 1,5 

Myxolepis collaris 16,6 2 

Retinometra skrjabini 16,6 2 

Wardium aeguabilis 16,6 4,7 
 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʮʝʩʪʦʜʘʤʠ ʫ ʜʠʢʠʭ ʠ ʜʦʤʘʰʥʠʭ ʚʦʜʦ-

ʧʣʘʚʘʶʱʠʭ ʧʪʠʮ ʷʚʣʷʶʪʩʷ: Cloacotaenia megalops (ʕʀ 16,6%), Dicranotenia 
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coronula (ʕʀ 33,3%), Diorchis inflata (ʕʀ 16,6%), Diorchis skrjabini (ʕʀ 

16,6%), Diorchis stefanskii (ʕʀ 16,6%), Diploposthe laevis (ʕʀ 16,6%), Micro-

somacantnus paramicrosoma (ʕʀ 16,6%), Myxolepis collaris (ʕʀ 16,6%), Reti-

nometra skrjabini (ʕʀ 16,6%), Wardium aeguabilis (ʕʀ 16,6%). 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʤ ʚʳʩʦʢʫʶ ʟʘʨʘ-

ʞʝʥʥʦʩʪʴ ʜʠʢʠʭ ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ ʛʠʤʝʥʦʣʝʧʠʜʦʟʦʤ (ʕʀ 33,3%), ʷʚʣʷʝʪ-

ʩʷ ʦʙʠʣʠʝ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʭʦʟʷʝʚ ï ʨʘʢʫʰʢʦʚʳʝ ʨʘʯʢʠ, ʧʨʝʩʥʦʚʦʜʥʳʝ ʨʘʯʢʠ, 

ʧʨʝʩʥʦʚʦʜʥʳʭ ʤʦʣʣʶʩʢʦʚ, ʟʘʩʝʣʷʶʱʠʭ ʚʦʜʦʝʤʳ. ɺ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʪʘʢʠʝ 

ʚʠʜʳ ʢʘʢ: Diorchis skrjabini, Diorchis stefanskii, Microsomacantnus paramicro-

soma ʠ Retinometra skrjabini ï ʦʙʥʘʨʫʞʝʥʳ ʚʧʝʨʚʳʝ. 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɻʝʨʘʩʠʤʦʚʘ ɻ.ʅ. ɻʝʣʴʤʠʥʪʳ ʠ ʥʝʢʦʪʦʨʳʝ ʚʦʧʨʦʩʳ ʵʧʠʟʦʦʪʦʣʦʛʠʠ ʛʝʣʴʤʠʥʪʦʟʦʚ 
ʫʪʦʢ ʚ ʉʨʝʜʥʝʤ ʇʨʠʠʨʪʳʰʴʝ : ʘʚʪʦʨʝʬ. ʜʠʩéʢʘʥʜ. ʚʝʪ. ʥʘʫʢ / ɻ.ʅ. ɻʝʨʘʩʠʤʦʚʘ. ï ʆʤʩʢ, 

1966. ï 287 ʩ. 
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ʀɺʄ ʆʤɻɸʋ, 2002. ï 24 ʩ. 

3. ʉʧʘʩʩʢʘʷ ʃ.ʇ. ʎʝʩʪʦʜʳ ʧʪʠʮ ʉʉʉʈ ɻʠʤʝʥʦʣʝʧʠʜʠʜʳ [ʊʝʢʩʪ] / ʃ.ʇ. ʉʧʘʩʩʢʘʷ. ï 

ʄʦʩʢʚʘ : çʅʘʫʢʘè, 1966. ï 698 ʩ. 

 

 

ʆʎɽʅʂɸ ʕʂʆʅʆʄʀʏɽʉʂʆʁ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ɿɸʑʀʊʓ 

ʉɽɺɽʈʅʓʍ ʆʃɽʅɽʁ ʆʊ ʅɸʇɸɼɽʅʀʗ 

ʂʈʆɺʆʉʆʉʋʑʀʍ ʂʆʄɸʈʆɺ 
 

ʈʝʰʝʪʥʠʢʦʚ ɸ.ɼ.  
ʛʣʘʚʥʳʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʣʘʙʦʨʘʪʦʨʠʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʠ ʠʥʚʘʟʠʦʥʥʳʭ  

ʙʦʣʝʟʥʝʡ ʦʣʝʥʝʡ ʌɻɹʅʋ ʗʢʫʪʩʢʠʡ ʅʀʀʉʍ, ʜ-ʨ ʚʝʪ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

ʈʦʩʩʠʷ, ʛ. ʗʢʫʪʩʢ 
 

ɹʘʨʘʰʢʦʚʘ ɸ.ʀ. 

ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʣʘʙʦʨʘʪʦʨʠʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʠ ʠʥʚʘʟʠʦʥʥʳʭ  

ʙʦʣʝʟʥʝʡ ʦʣʝʥʝʡ ʌɻɹʅʋ ʗʢʫʪʩʢʠʡ ʅʀʀʉʍ, ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ,  

ʈʦʩʩʠʷ, ʛ. ʗʢʫʪʩʢ 
 

ɼʘʷʥʦʚʘ ɻ.ʀ. 
ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʣʘʙʦʨʘʪʦʨʠʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

 ʨʘʟʚʠʪʠʷ ʩʝʣʘ ʌɻɹʅʋ ʗʢʫʪʩʢʠʡ ʅʀʀʉʍ, 

ʈʦʩʩʠʷ, ʛ. ʗʢʫʪʩʢ 
 

ʊʫʧʨʠʥ ʈ.ɼ. 
ʙʨʠʛʘʜʠʨ ʦʣʝʥʝʚʦʜʯʝʩʢʦʛʦ ʩʪʘʜʘ ˉ 7 ʄʋʇ ʠʤʝʥʠ ɻʝʨʦʷ ʪʨʫʜʘ 

 ʀʣʴʠ ʉʧʠʨʠʜʦʥʦʚʘ ɸʥʘʙʘʨʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ), 

ʈʦʩʩʠʷ, ʛ. ʗʢʫʪʩʢ 
 

ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʫʣʴʪʨʘʤʘʣʦʦʙʲʝʤʥʦʛʦ ʦʧʨʳʩʢʠʚʘʥʠʷ ʩʪʘʜʘ ʜʦʤʘʰʥʠʭ ʩʝʚʝʨʥʳʭ 

ʦʣʝʥʝʡ 0,036%-ʥʦʡ ʚʦʜʥʦʡ ʵʤʫʣʴʩʠʝʡ ʜʝʣʴʪʘʤʝʪʨʠʥʘ ʧʦ ɼɺ ʩ ʯʠʩʣʝʥʥʦʩʪʴʶ 2000 ʞʠʚʦʪ-

ʥʳʭ ʚ ʪʝʯʝʥʠʝ ʩʝʟʦʥʘ ʣʸʪʘ ʠ ʥʘʧʘʜʝʥʠʷ ʢʨʦʚʦʩʦʩʫʱʠʭ ʢʦʤʘʨʦʚ ʩ ʫʯʸʪʦʤ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ 
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ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʚʨʘʯʘ ʠ ʟʘʪʨʘʪ (ʥʘ ʧʨʝʧʘʨʘʪ, ʘʵʨʦʟʦʣʴʥʳʡ ʛʝʥʝʨʘʪʦʨ, ʧʨʦʯʠʝ ʧʨʷʤʳʝ ʠ 

ʥʘʢʣʘʜʥʳʝ ʨʘʩʭʦʜʳ) ʥʘ 1 ʦʣʝʥʷ ʩʦʩʪʘʚʣʷʝʪ 0,032,68 ʪʳʩ. ʨʫʙ., ʥʘ ʚʩʸ ʩʪʘʜʦ ï 65,352 ʪʳʩ. 

ʨʫʙ. ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʥʘ ʩʪʘʜʦ ʦʣʝʥʝʡ ʚ 2000 ʞʠʚʦʪʥʳʭ ʩʦʩʪʘʚʣʷʝʪ 2155,59 ʪʳʩ. 

ʨʫʙ., ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʥʘ 1 ʨʫʙʣʴ ʟʘʪʨʘʪ ï 32,98 ʨʫʙ.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʨʦʚʦʩʦʩʫʱʠʝ ʢʦʤʘʨʳ, ʦʣʝʥʠ, ʣʸʪ, ʢʣʠʤʘʪ, ʪʫʥʜʨʘ, ʩʝʙʝʩʪʦʠʤʦʩʪʴ 

ʦʧʨʳʩʢʠʚʘʥʠʷ, ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ. 

 

ɺʚʝʜʝʥʠʝ 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʣʝʥʝʚʦʜʩʪʚʦ ʙʳʣʦ ʚʳʩʦʢʦʜʦʭʦʜʥʳʤ ʥʘʨʷʜʫ ʩ ʵʢʦʥʦ-

ʤʠʯʝʩʢʠʤʠ ʨʳʯʘʛʘʤʠ ʧʦʜʜʝʨʞʢʠ ʦʪʨʘʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪʴ 

ʩʦʭʨʘʥʥʦʩʪʴ ʞʠʚʦʪʥʳʭ, ʦʩʦʙʝʥʥʦ ʤʦʣʦʜʥʷʢʘ. ɺʩʝ ʵʪʦ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʵʬʬʝʢ-

ʪʠʚʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʚʝʪʝʨʠʥʘʨʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ, ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʥʘʜʟʦʨʘ ʟʘ ʵʥʪʦʤʦʟʘʤʠ ʩʝʚʝʨʥʳʭ ʦʣʝʥʝʡ. ʀʟ 

ʜʘʥʥʳʭ ʙʦʣʝʟʥʝʡ, ʥʘʠʙʦʣʴʰʠʡ ʚʨʝʜ ʧʨʠʥʦʩʠʪ ʥʘʧʘʜʝʥʠʝ ʛʥʫʩʘ ï ʢʦʤʘʨʦʚ, 

ʩʣʝʧʥʝʡ, ʤʦʰʝʢ ʠ ʤʦʢʨʝʮʦʚ, ʦʩʥʦʚʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʢʦʪʦʨʳʭ ʷʨʢʦ ʚʳʨʘʞʝʥʥʘʷ 

ʩʝʟʦʥʥʦʩʪʴ. ɿʘʙʦʣʝʚʘʥʠʝ ʩʝʚʝʨʥʳʭ ʦʣʝʥʝʡ ʵʥʪʦʤʦʟʘʤʠ ʦʙʳʢʥʦʚʝʥʥʦ ʥʘʯʠʥʘ-

ʝʪʩʷ ʩ ʥʘʩʪʫʧʣʝʥʠʝʤ ʞʘʨʢʠʭ ʜʥʝʡ ʣʝʪʘ ʠ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʧʝʨʚʳʭ ʟʘʤʦʨʦʟʢʦʚ 

ʠʣʠ ʧʝʨʚʦʛʦ ʩʥʝʛʘ, ʤʘʩʩʦʚʳʡ ʧʘʜʝʞ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʠʶʥʴ-ʠʶʣʴ ʤʝʩʷʮʳ 

[1, ʩ. 13; 2, ʩ. 15; 3, ʩ. 144; 4, ʩ. 68; 6, ʩ. 29; 9, ʩ. 101; 10, ʩ. 148]. 

ɿʘʱʠʪʘ ʦʣʝʥʝʡ ʦʪ ʢʨʦʚʦʩʦʩʫʱʠʭ ʜʚʫʢʨʳʣʳʭ ʥʘʩʝʢʦʤʳʭ ʚʳʟʚʘʥʘ ʚʳʩʦ-

ʯʘʡʰʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʥʘʧʘʜʝʥʠʷ ʛʥʫʩʘ ʥʘ ʩʪʘʜʦ ʚ ʧʨʠʤʦʨʩʢʦʡ ʪʫʥʜʨʝ ʗʢʫ-

ʪʠʠ. ɺʦ ʚʨʝʤʷ ʤʘʩʩʦʚʦʛʦ ʣʸʪʘ ʯʠʩʣʝʥʥʦʩʪʴ ʢʦʤʘʨʦʚ ʚ 2012 ʛʦʜʫ ʩʦʩʪʘʚʣʷʣʘ 

6080, ʘ ʚ 2014 ï 4610 ʵʢʟʝʤʧʣʷʨʦʚ ʟʘ ʫʯʝʪ. ʃʸʪ ʧʝʨʚʳʭ ʚʳʧʣʦʜʠʚʰʠʭʩʷ ʠʤʘʛʦ 

ʦʪʤʝʯʝʥʳ ʩ ʢʦʥʮʘ ʧʝʨʚʦʡ ʜʝʢʘʜʳ ʠʶʥʷ. ʉʦ ʚʪʦʨʦʡ ʜʝʢʘʜʳ ʠʶʣʷ ʥʘʯʠʥʘʝʪʩʷ 

ʤʘʩʩʦʚʳʡ ʣʸʪ ʠ ʥʘʧʘʜʝʥʠʝ ʢʦʤʘʨʦʚ ʥʘ ʦʣʝʥʝʡ, ʢʦʪʦʨʳʡ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʚ ʢʦʥʮʝ 

ʪʨʝʪʴʝʡ ʜʝʢʘʜʳ ʠʶʣʷ. ʇʨʠ ʧʠʢʦʚʳʭ ʧʦʚʳʰʝʥʠʷʭ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʧʘʜʘʶʱʠʭ 

ʥʘ ʩʪʘʜʦ ʜʦʤʘʰʥʠʭ ʩʝʚʝʨʥʳʭ ʦʣʝʥʝʡ ʢʦʤʘʨʦʚ ʧʦʪʝʨʠ ʪʝʣʷʪ ʪʝʢʫʱʝʛʦ ʛʦʜʘ 

ʨʦʞʜʝʥʠʷ ʩʦʩʪʘʚʣʷʶʪ ʦʪ 47,4 ʜʦ 76,2%, ʤʦʣʦʜʥʷʢʘ 1 ʛʦʜʘ ʦʪ 35,5 ʜʦ 50%, 

ʚʟʨʦʩʣʦʛʦ ʧʦʛʦʣʦʚʴʷ ʜʦ 20%. ʇʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʤʦʛʫʪ ʥʘʙʣʶʜʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ 

ʚ ʫʪʨʝʥʥʠʝ ʠ ʚʝʯʝʨʥʠʝ ʯʘʩʳ, ʥʦ ʠ ʜʥʝʤ ʚʦ ʚʨʝʤʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʷʚʣʝʥʠʷ ʥʘʟʳ-

ʚʘʝʤʦʛʦ çʭʘʨʘʘʥè. ʗʚʣʝʥʠʝ ʭʘʨʘʘʥ ʥʘʯʠʥʘʝʪʩʷ ʚ ʩʦʣʥʝʯʥʳʡ ʜʝʥʴ ʩ ʧʦʷʚʣʝʥʠ-

ʝʤ ʦʙʣʘʢʦʚ, ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʭ ʜʦʞʜʝʡ, ʰʪʠʣʝʚʦʡ ʧʦʛʦʜʳ, ʩʣʘʙʦʡ ʜʳʤʢʠ ʩ ʚʠ-

ʜʠʤʦʩʪʴʶ 4-10 ʢʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʥʜʝʥʩʘʮʠʠ ʚʦʜʷʥʦʛʦ ʧʘʨʘ, ʨʝʟʢʠʤ ʫʚʝʣʠʯʝ-

ʥʠʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ 91ï99%. ʏʠʩʣʝʥʥʦʩʪʴ ʢʦʤʘʨʦʚ ʚʦ 

ʚʨʝʤʷ ʭʘʨʘʘʥʘ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ ʫʪʨʝʥʥʠʡ ʠ ʚʝʯʝʨʥʠʡ ʧʠʢʠ [8, ʩ. 72].  

ʇʨʠ ʤʘʩʩʦʚʦʤ ʥʘʧʘʜʝʥʠʠ ʢʨʦʚʦʩʦʩʫʱʠʭ ʢʦʤʘʨʦʚ ʥʘ ʩʪʘʜʦ ʜʦʤʘʰʥʠʭ 

ʩʝʚʝʨʥʳʭ ʦʣʝʥʝʡ ʫʱʝʨʙ ʦʪ ʧʘʜʝʞʘ ʚ 2012 ʛʦʜʫ ʩʦʩʪʘʚʠʣ 1411,92 ʪʳʩ. ʨʫʙ., ʚ 

2014 ʛʦʜʫ ï 3174,6 ʪʳʩ. ʨʫʙ., ʚ ʩʨʝʜʥʝʤ ʟʘ ʜʚʘ ʛʦʜʘ 2293,26 ʪʳʩ. ʨʫʙ. ɺ 2013 

ʛʦʜʫ ʧʨʠ ʟʘʱʠʪʝ ʩʪʘʜʘ ʦʣʝʥʝʡ ʦʪ ʥʘʧʘʜʝʥʠʷ ʢʨʦʚʦʩʦʩʫʱʠʭ ʢʦʤʘʨʦʚ ʤʝʪʦʜʦʤ 

ʫʣʴʪʨʘʤʘʣʦʦʙʲʝʤʥʦʛʦ ʦʧʨʳʩʢʠʚʘʥʠʷ (ʋʄʆ) 0,036%-ʥʦʡ ʚʦʜʥʦʡ ʵʤʫʣʴʩʠʝʡ 

ʜʝʣʴʪʘʤʝʪʨʠʥʘ (ʚ.ʵ.) ʧʦ ɼɺ ʠʟ ʨʘʩʯʝʪʘ 7 ʤʣ ʚ.ʵ. ʥʘ ʦʜʥʦ ʞʠʚʦʪʥʦʝ ʫʱʝʨʙ ʩʦ-

ʩʪʘʚʠʣ 72,32 ʪʳʩ. ʨʫʙ. ɻʦʜʦʚʦʡ ʧʨʝʜʦʪʚʨʘʱʝʥʥʳʡ ʫʱʝʨʙ, ʧʦʣʫʯʝʥʥʳʡ ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʟʘʱʠʪʳ ʩʝʚʝʨʥʳʭ ʦʣʝʥʝʡ ʦʪ ʥʘʧʘʜʝʥʠʷ ʢʨʦʚʦʩʦʩʫʱʠʭ 

ʢʦʤʘʨʦʚ ʥʘ ʧʨʠʤʝʨʝ ʦʣʝʥʝʚʦʜʯʝʩʢʦʛʦ ʩʪʘʜʘ ˉ 7 ʩ ʯʠʩʣʝʥʥʦʩʪʴʶ ʞʠʚʦʪʥʳʭ 

2000 ʛʦʣʦʚ ʄʫʥʠʮʠʧʘʣʴʥʦʛʦ ʫʥʠʪʘʨʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʠʤʝʥʠ ɻʝʨʦʷ ʪʨʫʜʘ 
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ʀʣʴʠ ʉʧʠʨʠʜʦʥʦʚʘ ɸʥʘʙʘʨʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ) ʧʦ ʜʘʥ-

ʥʳʤ ʩ 2011 ʧʦ 2014 ʛʦʜʳ ʩʦʩʪʘʚʠʣ 2220,94 ʪʳʩ. ʨʫʙ. [7, ʩ. 114]. ʎʝʣʴʶ ʥʘʩʪʦ-

ʷʱʝʡ ʨʘʙʦʪʳ ʷʚʠʣʘʩʴ ʦʮʝʥʢʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʘʱʠʪʳ ʩʝʚʝʨ-

ʥʳʭ ʦʣʝʥʝʡ ʦʪ ʥʘʧʘʜʝʥʠʷ ʢʨʦʚʦʩʦʩʫʱʠʭ ʢʦʤʘʨʦʚ ʥʘ ʧʨʠʤʝʨʝ ʩʪʘʜʘ ˉ 7 ʄʋʇ 

ʠʤʝʥʠ ɻʝʨʦʷ ʪʨʫʜʘ ʀʣʴʠ ʉʧʠʨʠʜʦʥʦʚʘ ɸʥʘʙʘʨʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ 

(ʗʢʫʪʠʷ). 
 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʈʘʙʦʪʘ ʧʨʦʚʝʜʝʥʘ ʥʘ ʧʨʠʤʝʨʝ ʦʣʝʥʝʚʦʜʯʝʩʢʦʛʦ ʩʪʘʜʘ ˉ 7 ʩ ʯʠʩʣʝʥʥʦ-

ʩʪʴʶ ʞʠʚʦʪʥʳʭ ʙʦʣʝʝ 2000 ʛʦʣʦʚ ʄʫʥʠʮʠʧʘʣʴʥʦʛʦ ʫʥʠʪʘʨʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ 

ʠʤʝʥʠ ɻʝʨʦʷ ʪʨʫʜʘ ʀʣʴʠ ʉʧʠʨʠʜʦʥʦʚʘ ɸʥʘʙʘʨʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ 

(ʗʢʫʪʠʷ) ʧʦ ʜʘʥʥʳʤ ʩ 2011 ʧʦ 2014 ʛʦʜʳ. ɸʥʘʙʘʨʩʢʠʡ ʨʘʡʦʥ ʨʘʩʧʦʣʦʞʝʥ ʚ 

ʧʨʝʜʝʣʘʭ 70,8-74,5Á ʩ.ʰ. ʠ 110,5-120,5Á ʚ.ʜ.  

ʋʯʸʪʳ ʩʝʟʦʥʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʧʘʜʘʶʱʠʭ ʢʦʤʘʨʦʚ ʧʨʦʚʦʜʠʣʠ ʧʫʪʸʤ 

ʠʭ ʦʪʣʦʚʘ ʩ ʧʨʠʤʘʥʦʯʥʦʛʦ ʞʠʚʦʪʥʦʛʦ ʵʥʪʦʤʦʣʦʛʠʯʝʩʢʠʤ ʩʘʯʢʦʤ ʩʦ ʩʲʝʤʥʳ-

ʤʠ ʤʝʰʦʯʢʘʤʠ ʚ ʯʘʩʳ ʥʘʠʙʦʣʴʰʝʡ ʘʢʪʠʚʥʦʩʪʠ ʢʨʦʚʦʩʦʩʫʱʠʭ ʜʚʫʢʨʳʣʳʭ 

ʥʘʩʝʢʦʤʳʭ ʜʚʘ ʨʘʟʘ ʚ ʜʝʢʘʜʫ ʚ 19-21 ʯʘʩ. ʆʜʠʥ ʫʯʝʪ ʧʨʝʜʩʪʘʚʣʷʣ ʩʦʙʦʡ 10 

ʚʟʤʘʭʦʚ (çʚʦʩʴʤʝʨʢʦʡè) ʚ 10 ʧʦʚʪʦʨʥʦʩʪʷʭ. ɺʩʝʛʦ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 48 ʫʯʝʪʦʚ 

ʯʠʩʣʝʥʥʦʩʪʠ (12 ʫʯʝʪʦʚ ʟʘ ʦʜʠʥ ʩʝʟʦʥ). ɽʞʝʜʥʝʚʥʦ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ 

ʣʸʪʘ ʥʘʩʝʢʦʤʳʭ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ 3 ʨʘʟʘ ʚ ʜʝʥʴ (ʚ 7, 13 ʠ 19 ʯʘʩʦʚ ʧʦ ʤʝʩʪʥʦʤʫ 

ʚʨʝʤʝʥʠ) ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ. ʊʝʤʧʝʨʘʪʫʨʫ ʠ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʠʟ-

ʤʝʨʷʣʠ ʘʩʧʠʨʘʮʠʦʥʥʳʤ ʧʩʠʭʨʦʤʝʪʨʦʤ, ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ï ʘʥʝʤʦʤʝʪʨʦʤ ɸʉʆ-

3, ʘʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ ï ʙʘʨʦʤʝʪʨʦʤ-ʘʥʝʨʦʠʜʦʤ, ʦʩʚʝʱʝʥʥʦʩʪʴ ï ʣʶʢʩʤʝʪ-

ʨʦʤ ʖ-116, ʦʙʣʘʯʥʦʩʪʴ ï ʚʠʟʫʘʣʴʥʦ ʧʦ 10-ʙʘʣʣʴʥʦʡ ʰʢʘʣʝ, ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜ-

ʢʦʚ ï ʜʦʞʜʝʤʝʨʦʤ. ʂʨʦʤʝ ʪʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʝʪʝʦʜʘʥʥʳʝ ʧʦʛʦʜʥʦʡ ʩʪʘʥ-

ʮʠʠ Meteo link IQ557. 

ʇʨʠ ʨʘʩʯʝʪʘʭ ʦʮʝʥʢʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʘʱʠʪʳ ʩʪʘʜʘ ʦʣʝ-

ʥʝʡ ʦʪ ʥʘʧʘʜʝʥʠʷ ʢʨʦʚʦʩʦʩʫʱʠʭ ʢʦʤʘʨʦʚ ʤʝʪʦʜʦʤ ʫʣʴʪʨʘʤʘʣʦʦʙʲʝʤʥʦʛʦ 

ʦʧʨʳʩʢʠʚʘʥʠʷ (ʋʄʆ) 0,036%-ʥʦʡ ʚʦʜʥʦʡ ʵʤʫʣʴʩʠʝʡ ʜʝʣʴʪʘʤʝʪʨʠʥʘ (ʚ.ʵ.) ʧʦ 

ɼɺ ʠʟ ʨʘʩʯʝʪʘ 7 ʤʣ ʚ.ʵ. ʨʫʢʦʚʦʜʩʪʚʦʚʘʣʠʩʴ ʩʧʝʮʠʘʣʴʥʳʤʠ ʤʝʪʦʜʠʢʘʤʠ  

[11, ʩ. 15]. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʟʘʱʠʪʥʦʛʦ ʜʝʡʩʪʚʠʷ ʦʣʝʥʝʡ ʧʨʠ ʂɿɼ (ʂʆɼ) 

ʨʘʚʥʦʡ 75% ʩʦʩʪʘʚʣʷʝʪ 6-7 ʯʘʩʦʚ [5, ʩ. 4].  
 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʪʘʙʣʠʮʳ 1 ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʋʄʆ ʩʪʘʜʘ ʜʦʤʘʰʥʠʭ ʩʝʚʝʨ-

ʥʳʭ ʩ ʯʠʩʣʝʥʥʦʩʪʴʶ 2000 ʞʠʚʦʪʥʳʭ ʚ ʪʝʯʝʥʠʝ ʩʝʟʦʥʘ ʣʸʪʘ ʠ ʥʘʧʘʜʝʥʠʷ ʢʨʦ-

ʚʦʩʦʩʫʱʠʭ ʢʦʤʘʨʦʚ (30 ʜʥʝʡ) ʩ ʫʯʸʪʦʤ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʚʨʘ-

ʯʘ ʠ ʟʘʪʨʘʪ (ʥʘ ʧʨʝʧʘʨʘʪ, ʘʵʨʦʟʦʣʴʥʳʡ ʛʝʥʝʨʘʪʦʨ, ʧʨʦʯʠʝ ʧʨʷʤʳʝ ʠ ʥʘʢʣʘʜʥʳʝ 

ʨʘʩʭʦʜʳ) ʥʘ 1 ʦʣʝʥʷ ʩʦʩʪʘʚʣʷʝʪ 0,032,68 ʪʳʩ. ʨʫʙ., ʥʘ ʚʩʸ ʩʪʘʜʦ ï 65,352 ʪʳʩ. 

ʨʫʙ. ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʥʘ ʩʪʘʜʦ ʦʣʝʥʝʡ ʚ 2000 ʞʠʚʦʪʥʳʭ ʩʦʩʪʘʚʣʷʝʪ 

2155,59 ʪʳʩ. ʨʫʙ., ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʥʘ 1 ʨʫʙʣʴ ʟʘʪʨʘʪ ï 32,98 ʨʫʙ. 

(ʪʘʙʣ. 2). 
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ʊʘʙʣʠʮʘ 1 

ʈʘʩʯʝʪ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʦʣʝʥʝʡ ʩʨʝʜʩʪʚʘʤʠ ʭʠʤʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʞʠʚʦʪʥʳʭ 

ʦʪ ʥʘʧʘʜʝʥʠʷ ʢʨʦʚʦʩʦʩʫʱʠʭ ʥʘʩʝʢʦʤʳʭ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʟʘʪʨʘʪ  ̄

ʆʙʨʘʙʦʪʢʫ ʦʣʝʥʝʡ ʩʨʝʜʩʪʚʘʤʠ 

ʭʠʤʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʞʠʚʦʪʥʳʭ 

ʦʪ ʥʘʧʘʜʝʥʠʷ ʢʨʦʚʦʩʦʩʫʱʠʭ 

ʥʘʩʝʢʦʤʳʭ 

ɺʩʝʛʦ ʅʘ 1 ʦʣʝʥʷ 

ʂʦʣʠʯʝʩʪʚʦ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʦʣʝʥʝʡ 1 2000 ʭ 

ʂʦʣʠʯʝʩʪʚʦ ʨʘʙʦʯʠʭ ʜʥʝʡ ʥʝʦʙʭʦʜʠʤʳʭ 

ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʣʦʰʘ-

ʜʝʡ  

2 30 ʜʥʷ ʭ 

ɿʘʪʨʘʪʘ ʪʨʫʜʦʜʥʝʡ ʚʝʪʚʨʘʯʘ 3 30 ʜʥʷ ʭ 

ɿʘʨʧʣʘʪʘ ʩ ʥʘʯʠʩʣʝʥʠʷʤʠ (ʧʦʩʪʦʷʥʥʳʡ ʢʦ-

ʵʬʬʠʮʠʝʥʪ 70 %, ʥʘʜʙʘʚʢʘ 80 %, ʚʳʩʣʫʛʘ 

ʣʝʪ, ʩʝʣʴʩʢʦʝ ʚʨʝʜʥʦʩʪʴ ʠ ʜʨ.) ʫ ʚʝʪʚʨʘʯʘ 

ʧʨʠ ʤʝʩʷʯʥʦʤ ʦʢʣʘʜʝ 10512,6 ʨʫʙ. ʟʘ ʦʜʠʥ 

ʨʘʙʦʯʠʡ ʜʝʥʴ 

4 1168 ʭ 

ɿʘʨʧʣʘʪʘ ʧʝʨʩʦʥʘʣʫ ʩʦʛʣʘʩʥʦ ʟʘʪʨʘʪ ʪʨʫ-

ʜʦʜʥʝʡ ʥʘ ʦʙʨʘʙʦʪʢʫ ʦʣʝʥʝʡ (ʨʫʙ.) 
5 35040 17,52 

ɿʘʪʨʘʪʳ ʥʘ ʧʨʝʧʘʨʘʪ ʟʘ ʩʝʟʦʥ 2 ʬʣ * 3000 

(ʨʫʙ.) 
6 6000 3 

ʆʧʨʳʩʢʠʚʘʶʱʠʡ ʘʧʧʘʨʘʪ 7 12000 6 

ʇʨʦʯʠʝ ʧʨʷʤʳʝ ʟʘʪʨʘʪʳ 4 %, (ʨʫʙ.) (5 

ʩʪʨ+6 ʩʪʨ+7 ʩʪʨ)/100*0,04 = 8 ʩʪʨ 8 1641,6 0,821 

ʅʘʢʣʘʜʥʳʝ ʨʘʩʭʦʜʳ (25 %) (5 ʩʪʨ+6 ʩʪʨ+7 

ʩʪʨ+8 ʩʪʨ)/100*25 (ʨʫʙ.) = 9 ʩʪʨ 
9 10670,4 5,335 

ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʦʙʨʘʙʦʪʢʠ (ʨʫʙ.) (5 ʩʪʨ+6 

ʩʪʨ+7 ʩʪʨ+8 ʩʪʨ+ 9 ʩʪʨ) = 10 ʩʪʨ 
10 65352 32,68 

 

ʊʘʙʣʠʮʘ 2 

ʆʮʝʥʢʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʪʠʚʦʛʥʫʩʥʦʡ ʟʘʱʠʪʳ ʦʣʝʥʝʡ 

 ̄ ʇʦʢʘʟʘʪʝʣʠ ɽʜ. ʠʟʤ.  ʅʘ ʩʪʘʜʦ  

1 
ʉʫʤʤʘ ʫʱʝʨʙʘ ʦʣʝʥʝʚʦʜʯʝʩʢʦʛʦ ʩʪʘʜʘ ˉ 7 ʚ 

ʩʨʝʜʥʝʤ  
ʪʳʩ. ʨʫʙ. 2220,94 

2 
ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʩʪʘʜʘ, ʚ ʮʝʥʘʭ ʦʜʥʦʛʦ 

ʛʦʜʘ (2014 ʛ.) 
ʪʳʩ. ʨʫʙ. 65,35 

3 
ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʟʘʱʠʪʥʦʛʦ ʜʝʡʩʪʚʠʷ (ʧʨʠ 

ʂɿɼ ʨʘʚʥʦʡ 75%) 
ʯʘʩ 6 ʯʘʩʦʚ 

4 
ʇʨʝʜʧʦʣʘʛʘʝʤʳʡ ʛʦʜʦʚʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬ-

ʬʝʢʪ 
ʪʳʩ. ʨʫʙ. 2155,59 

5 ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʥʘ 1 ʨʫʙʣʴ ʟʘʪʨʘʪ ʨʫʙʣʴ 32,98 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʛ.). ï ʉʘʤʘʨʘ: ʀʟʜ-ʚʦ ʉʘʤʅʎ ʈɸʅ, 2009. ï ʊ. 11. ï ˉ 1 (2). ï ʉ. 147-149.  

11. ʉʘʬʠʫʣʣʠʥ, ʈ.ʊ., ʉʘʟʘʥʦʚ, ɸ.ʄ., ʍʨʦʤʦʚ, ʂ.ɸ., ʄʫʩʘʪʦʚ, ʄ.ɸ. ʄʝʪʦʜʠʯʝʩʢʠʝ 
ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʪʠʚʦʧʘʨʘʟʠʪʘʨʥʳʭ ʤʝ-

ʨʦʧʨʠʷʪʠʡ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ, ʠʟʦʙʨʝʪʝʥʠʡ ʠ ʨʘʮʠʦʥʘʣʠʟʘ-

ʪʦʨʩʢʠʭ ʧʨʝʜʣʦʞʝʥʠʡ [ʊʝʢʩʪ] / ʈ.ʊ. ʉʘʬʠʫʣʣʠʥ, ɸ.ʄ. ʉʘʟʘʥʦʚ, ʂ.ɸ. ʍʨʦʤʦʚ, ʄ.ɸ. ʄʫʩʘ-

ʪʦʚ. ï ʄ., 2006. ï 42 ʩ. 
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ʉʆɺʈɽʄɽʅʅʓʁ ʉʆʉʊɸɺ ʄɸʂʈʆɿʆʆɹɽʅʊʆʉɸ ʆɿ. ɹɽʃʆɽ 
 

ʈʫʤʝʣʴʩʢʘʷ ɿ.ɸ. 

ʩʪʫʜʝʥʪʢʘ ɺʦʣʦʛʦʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ,  

ʈʦʩʩʠʷ, ʛ. ɺʦʣʦʛʜʘ,  

 

ʌʠʣʦʥʝʥʢʦ ʀ.ɺ. 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʟʦʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ  

ɺʦʣʦʛʦʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʈʦʩʩʠʷ, ʛ. ɺʦʣʦʛʜʘ 
 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʤʘʢʨʦ-

ʟʦʦʙʝʥʪʦʚʩʘ ʦʟ. ɹʝʣʦʝ ɺʦʣʦʛʦʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʙʦʙʱʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʥʦʛʦʣʝʪʥʠʭ ʢʦʤ-

ʧʣʝʢʩʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʚʠʜʦʚʦʤʫ ʩʦʩʪʘʚʫ ʤʘʢʨʦʟʦʦʙʝʥʦʩʘ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʢʨʦʟʦʦʙʝʥʦʩ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ. 

 

ʆʩʦʙʝʥʥʦʩʪʠ ʙʝʥʪʦʩʥʳʭ ʩʦʦʙʱʝʩʪʚ ʦʟʝʨʘ ɹʝʣʦʝ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʝ, ʩʝʟʦʥʥʘʷ ʜʠʥʘʤʠʢʘ ʠʟʫʯʘʣʠʩʴ ʚ ʭʦʜʝ ʥʘʪʫʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʦ 

ʚʨʝʤʷ ʧʦʣʝʚʦʛʦ ʩʝʟʦʥʘ 2010-2013ʛʦʜʦʚ. ʆʪʙʦʨ ʧʨʦʙ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʧʨʦʚʦ-

ʜʠʣʩʷ ʧʨʠ ʣʠʯʥʦʤ ʫʯʘʩʪʠʠ ʥʘ ʙʘʟʝ ʣʘʙʦʨʘʪʦʨʠʠ ʌɻɹʅʋ çɻʦʩʅʀʆʈʍè. 

ʆʙʱʠʡ ʦʙʲʝʤ ʩʦʙʩʪʚʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʦʩʪʘʚʠʣ 97 ʧʨʦʙ. ʉʙʦʨ ʠ ʦʙʨʘ-

ʙʦʪʢʘ ʧʨʦʙ ʟʦʦʙʝʥʪʦʩʘ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ (ʄʝʪʦʜʠ-

ʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ.., 1983; ʉʢʚʦʨʮʦʚ, 2000). ɼʣʷ ʨʘʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʦʦʙʱʝʩʪʚ ʦʪʙʦʨ ʧʨʦʙ ʧʨʦʠʟʚʦʜʠʣʩʷ ʩ ʧʦʤʦʱʴʶ ʰʪʘʥʛʦʚʦʛʦ 

ʜʥʦʯʝʨʧʘʪʝʣʷ ʩ ʧʣʦʱʘʜʴʶ ʟʘʭʚʘʪʘ 0,0045 ʤ
2
. ʂʘʞʜʘʷ ʧʨʦʙʘ ʩʦʩʪʦʷʣʘ ʠʟ 3ʭ 

ʚʳʝʤʦʢ ʛʨʫʥʪʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʜʥʦʡ ʦʙʲʝʜʠʥʝʥʥʦʡ ʧʨʦʙʳ (ɾʘʜʠʥ, 1960; ʄʝ-

ʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ.., 1983; ʈʫʢʦʚʦʜʩʪʚʦ ʧʦé, 1983; ɸʣʠʤʦʚ, 1984; ʈʫ-

ʢʦʚʦʜʩʪʚʦ ʧʦé,1992). 

ʆʧʨʝʜʝʣʝʥʠʝ ʛʠʜʨʦʙʠʦʥʪʦʚ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʥʦʢʫʣʷʨʘ ʄɹʉ-10 ʠ ʤʠʢʨʦʩʢʦʧʘ ʃʆʄʆ ʄʀʂʄɽɼ-6 ʚ ʪʦ-

ʪʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʘʭ ʚ ʛʣʠʮʝʨʠʥʝ. ɺʟʚʝʰʠʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʵʣʝʢʪʨʦʥʥʳʭ 

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʚʝʩʘʭ (AUX120) ʧʦʩʣʝ ʦʙʩʫʰʠʚʘʥʠʷ ʛʠʜʨʦʙʠʦʥʪʘ ʥʘ ʬʠʣʴʪʨʦ-

ʚʘʣʴʥʦʡ ʙʫʤʘʛʝ. ʆʧʨʝʜʝʣʝʥʠʝ ʛʠʜʨʦʙʠʦʥʪʦʚ ʧʨʦʠʟʚʝʜʝʥʦ ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ 

ʦʧʨʝʜʝʣʠʪʝʣʷʤ (ʍʝʡʩʠʥ, 1962; ʆʧʨʝʜʝʣʠʪʝʣʴ ʧʨʝʩʥʦʚʦʜʥʳʭé, 1977, 1994; 

1997, 1999, 2001, 2004; ʂʘʥʪʦʨ,2005; ʏʝʨʪʦʧʨʫʜ, 2010). ɼʣʷ ʢʘʞʜʦʡ ʠʩʩʣʝʜʦ-

ʚʘʥʥʦʡ ʧʨʦʙʳ ʧʨʦʚʝʜʝʥʳ ʨʘʩʯʝʪʳ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ-

ʥʳʭ ʛʨʫʧʧ ʟʦʦʙʝʥʪʦʩʘ (ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠé, 1983). 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʜʣʷ ɹʝʣʦʛʦ ʦʟʝʨʘ ʫʧʦʤʠʥʘʝʪʩʷ 106 ʚʠʜʦʚ ʠ ʬʦʨʤ 

ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ (ɸʥʪʨʦʧʦʛʝʥʥʦʝ ʚʣʠʷʥʠʝé, 1981). ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʠ ʦʙʦʙʱʝ-

ʥʠʷ ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʦʨʛʘʥʠʟʤʦʚ ʦʙʥʘʨʫʞʝʥʥʳʝ ʜʨʫʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ. 

ʌ.ɼ. ʄʦʨʜʫʭʘʡ-ɹʦʣʪʦʚʩʢʦʡ ʠ ɺ.ʀ ʄʠʪʨʦʧʦʣʴʩʢʠʡ ʫʧʦʤʠʥʘʶʪ ʥʘʣʠʯʠʝ 

13-15 ʬʦʨʤ ʊʝʥʜʠʧʝʨʠʜ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʣʠʯʠʥʢʠ Procladius. ʆʣʠ-

ʛʦʭʝʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ 5-6 ʚʠʜʘʤʠ ʪʫʙʠʬʠʮʠʜ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʧʝʨʚʦʝ ʤʝʩʪʦ ʧʦ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʠ ʙʠʦʤʘʩʩʝ ʧʨʠʥʘʜʣʝʞʠʪ ʢʨʫʧʥʦʤʫ ʥʝʚʩʢʦʤʫ ʣʝʤʥʦʜʨʠʣʣʫ ï 

Limnodrilus newaensis ʠ 7-8 ʚʠʜʦʚ ʤʦʣʣʶʩʢ. (ʄʦʨʜʫʭʘʡ-ɹʦʣʪʦʚʩʢʦʡ, 1959) ɺ 
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ʨʘʙʦʪʘʭ ʄ.ɹ. ʉʪʨʫʛʘʯ ï ʧʝʨʚʦʝ ʤʝʩʪʦ ʧʦ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʟʘʥʠʤʘʝʪ Limnodrilus 

newaensis, ʦʥ ʙʳʣ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʠ ʟʘʩʝʣʷʣ ʚʩʝ ʜʥʦ ʦʟʝʨʘ. ɺ 1962 ʙʳ-

ʣʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʬʝʨʠʠʜʳ ʚ ʦʩʥʦʚʥʦʤ Pisidium amnicum, ʚ ʤʝʥʴ-

ʰʝʡ ʤʝʨʝ P. moitesserianum, P. nitidum ʠ P. casertanum. (ʉʪʨʫʛʘʯ, 1968) ɺ ʨʘ-

ʙʦʪʘʭ ʊ. ʃ. ʇʦʜʜʫʙʥʦʡ ʫʧʦʤʠʥʘʝʪʩʷ 17 ʚʠʜʦʚ ʠ ʬʦʨʤ. ɹʠʦʮʝʥʦʟ ʭʘʨʘʢʪʝʨʠʟʦ-

ʚʘʣʩʷ ʨʝʟʢʦ ʚʳʨʘʞʝʥʥʳʤ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʥʝʚʩʢʦʛʦ ʣʠʤʥʦʜʨʠʣʘ (Limnodrilus 

newaensis Mich.) ʠ ʣʠʯʠʥʦʢ ʤʦʪʳʣʷ (Chironomus plumosus L.). ʂʨʦʤʝ ʪʦʛʦ, ʚ 

ʙʠʦʮʝʥʦʟ ʚʭʦʜʠʣʠ ʣʠʯʠʥʢʠ Cryptochironomus ʠʟ ʛʨ. defectus, Procladius, ʜʨʫ-

ʛʠʝ ʭʠʨʦʥʦʤʠʜʳ, ʪʫʙʠʬʠʮʠʜʳ ʠ ʩʬʝʨʠʠʜʳ. ʌʘʫʥʘ ʠʣʠʩʪʦ-ʧʝʩʯʘʥʳʭ ʛʨʫʥʪʦʚ 

ʙʳʣʘ ʙʣʠʟʢʘ ʢ ʬʘʫʥʝ ʠʣʦʚ, ʥʦ ʦʪʣʠʯʘʣʘʩʴ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʤʦʪʳʣʷ ʠ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʦʥʠʞʝʥʥʦʡ ʯʠʩʣʝʥʥʦʩʪʴʶ ʠ ʙʠʦʤʘʩʩʦʡ. 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʧʷʪʴ ʣʝʪ ʥʘʤʠ ʦʙʥʘʨʫʞʝʥʦ 32 ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʝ ʛʨʫʧʧʳ. ɺ 

ʧʨʦʙʘʭ 2010 ʛʦʜʘ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʭʠʨʦʥʦʤʠʜ: Tanypus 

villipenis, Procladius ʧʦʜʨʦʜ Psilotanypus, Procladius ʧʦʜʨʦʜ Holotanypus, 

Macropelopia nebulosa, Cricotopus sp., Polypedium sp., Chironomus sp., 

Cryptochironomus ussouriensis, Cryptochironomus gr.defectus. ʀʟ ʤʦʣʣʶʩʢʦʚ 

ʦʙʥʘʨʫʞʝʥʳ ʵʢʟʝʤʧʣʷʨʳ Amesoda scaldiana, Euglesa rivularis, Henslowiana 

polonica, Pisidium amnicum. 

ɺ ʛʣʫʙʦʢʦʚʦʜʥʦʡ ʯʘʩʪʠ ʦʟʝʨʘ 2011 ʛʦʜʘ, ʚʦ ʚʨʝʤʷ ʦʩʝʥʥʝʡ ʛʠʜʨʦʙʠʦʣʦ-

ʛʠʯʝʩʢʦʡ ʩʲʝʤʢʠ ʠʟ ʭʠʨʦʥʦʤʠʜ ʦʙʥʘʨʫʞʝʥʦ 12 ʚʠʜʦʚ. ʅʘʠʙʦʣʝʝ ʪʠʧʠʯʥʳʤ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʵʪʦʛʦ ʩʝʤʝʡʩʪʚʘ ʙʳʣʠ ʨ.Procladius (ʧʦʜʨʦʜ Holotanypus), 

Paralauterborniella nigrohalteralis ʠ Harnischia curtilamellata. ɺ ʧʨʠʙʨʝʞʥʦʡ 

ʯʘʩʪʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʥʝʩʢʦʣʴʢʦ ʧʦʚʳʰʘʝʪʩʷ, ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʩʥʠʞʝʥʠʝʤ 

ʙʠʦʤʘʩʩʳ. ɼʣʷ ʣʠʪʦʨʘʣʠ ʦʟʝʨʘ ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ 15 ʚʠʜʦʚ ʭʠʨʦʥʦʤʠʜ. 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ Cladotanytarsus gr. mancus. ʠ 

Stictochironomus sp. ʉʨʝʜʠ ʦʣʠʛʦʭʝʪ ʪʨʘʜʠʮʠʦʥʥʦ ʧʨʝʦʙʣʘʜʘʣʠ ʢʨʫʧʥʳʝ ʵʢ-

ʟʝʤʧʣʷʨʳ Tubifex newaensis. 

ɺ 2012ʛʦʜʫ ʚ ʚʠʜʦʚʦʤ ʦʪʥʦʰʝʥʠʠ ʚ ʮʝʣʦʤ ʧʦ ʚʦʜʦʝʤʫ ʧʨʝʦʙʣʘʜʘʣʠ ʭʠ-

ʨʦʥʦʤʠʜʳ ʠʟ ʧʦʜʨʦʜʘ Holotanypus ï Procladius. ɹʣʠʟʢʠʤ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʚʠ-

ʜʦʤ ʪʘʢʞʝ ʙʳʣʘ Harnischia curtilamellata. ʅʘ ʫʯʘʩʪʢʘʭ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝ-

ʩʪʚʦʤ ʟʘʪʦʧʣʝʥʥʦʡ ʜʨʝʚʝʩʠʥʳ ʪʠʧʠʯʥʳʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʩʨʝʜʠ ʜʦʥʥʳʭ ʦʨʛʘ-

ʥʠʟʤʦʚ ʙʳʣ Cricotopus sp. ʀʟ ʦʣʠʛʦʭʝʪ ʦʪʤʝʯʝʥʦ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

Limnodrilus sp. ʠ Potamothrix hammoniensis. ʇʦʯʪʠ ʚʜʚʦʝ ʨʝʞʝ ʦʪʤʝʯʝʥ 

Piguitela blanci. ʀʟ ʤʦʣʣʶʩʢʦʚ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚ ʧʨʦʙʘʭ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ 

Neopisidium moitessierianum, Henslowiana polonica, Euglesidae g.sp. 

ɺ ʧʨʦʙʘʭ 2013 ʛʦʜʘ ʙʝʥʪʦʩʘ ʦʟʝʨʘ ɹʝʣʦʝ ʦʙʥʘʨʫʞʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʨʝʜ-

ʩʪʘʚʠʪʝʣʠ Chironomidae: Tanypus villipenis, Procladius ʧʦʜʨʦʜ Psilotanypus, 

Macropelopia nebulosa, Cricotopus sp., Polypedium sp., Chironomus sp., 

Cryptochironomus ussouriensis, Cryptochironomus gr.defectus. ʉʨʝʜʠ Mollusca 

ʦʙʥʘʨʫʞʝʥʳ Amesoda scaldiana, Euglesa rivularis, Henslowiana polonica, 

Pisidium amnicum. ɺ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʦʙʳʯʥʳʤʠ ʩʪʘʥʦʚʷʪʩʷ ʥʘʭʦʜʢʠ ʘʤʬʠ-

ʧʦʜʳ Gmelinoides fasciatus. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʩʪʘʚ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʦʟ. ɹʝʣʦʝ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ 

ʧʦʜʚʝʨʛʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ. ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʧʦ-

ʩʣʝʜʥʠʝ ʧʷʪʴ ʣʝʪ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʪʨʫʢʪʫʨʘ ʙʝʥʪʦʮʝʥʦʟʦʚ ʧʨʘʢʪʠʯʝʩʢʠ 
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ʥʝʠʟʤʝʥʥʘ ʩ 30-ʭ ʛʦʜʦʚ XX ɺʝʢʘ. ɼʣʷ ʛʣʫʙʦʢʦʚʦʜʥʦʡ ʯʘʩʪʠ ʨʫʢʦʚʦʜʷʱʠʤʠ 

ʛʨʫʧʧʘʤʠ ʦʩʪʘʶʪʩʷ ʭʠʨʦʥʦʤʠʜʳ, ʦʣʠʭʦʭʝʪʳ ʠ ʤʦʣʣʶʩʢʠ.  
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ɹʀʆʃʆɻʀʏɽʉʂɸʗ ɸʂʊʀɺʅʆʉʊʔ ʇʆʏɺ 

ɺ ʆʎɽʅʂɽ ʕʂʆʃʆɻʀʏɽʉʂʆɻʆ ʉʆʉʊʆʗʅʀʗ 

ʇɸʈʂʆɺ ʀ ʉʂɺɽʈʆɺ ɻʆʈʆɼɸ ʂɸɿɸʅʀ 

 

ʉʤʠʨʥʦʚʘ ɽ.ɺ. 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʧʦʯʚʦʚʝʜʝʥʠʷ ʂʘʟʘʥʩʢʦʛʦ (ʇʨʠʚʦʣʞʩʢʦʛʦ) ʬʝʜʝʨʘʣʴ-

ʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʈʦʩʩʠʷ, ʛ. ʂʘʟʘʥʴ 
 

ɺ ʨʘʙʦʪʝ ʜʘʥʘ ʦʮʝʥʢʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚ ʧʘʨʢʦʚ ʠ ʩʢʚʝʨʦʚ ʛʦʨʦʜʘ ʂʘ-

ʟʘʥʠ ʥʘ ʦʩʥʦʚʝ ʠʟʤʝʥʝʥʠʷ ʠʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʩʚʦʡʩʪʚʘ ʧʦʯʚ ʧʦʜʚʝʨʛʘʶʪʩʷ ʩʫ-

ʱʝʩʪʚʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. ʕʪʦ ʤʦʞʝʪ ʨʘʩʮʝʥʠʚʘʪʴʩʷ ʩʦ ʩʪʦʨʦʥʳ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ 

ʢʘʢ ʦʪʚʝʪʥʘʷ ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʘʷ ʨʝʘʢʮʠʷ ʥʘ ʩʝʨʴʝʟʥʳʝ ʚʥʝʰʥʠʝ ʥʘʛʨʫʟʢʠ ʚʳʨʘʞʝʥʥʦʛʦ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʯʚʳ, ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʧʦʯʚ, ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚ, ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ. 

 

ʆʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʧʦʜʚʝʨʞʝʥʘ ʚʳʩʦʢʦʡ ʪʨʘʥʩ-

ʬʦʨʤʘʮʠʠ ʠ ʦʩʥʦʚʥʫʶ ʥʘʛʨʫʟʢʫ ʧʨʠ ʵʪʦʤ ʠʩʧʳʪʳʚʘʝʪ ʧʦʯʚʘ, ʢʦʪʦʨʘʷ ʙʣʘʛʦ-

ʜʘʨʷ ʩʚʦʠʤ ʫʥʠʢʘʣʴʥʳʤ ʩʚʦʡʩʪʚʘʤ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʬʫʥʢʮʠʷʤ, ʩʪʘʥʦʚʠʪʴʩʷ 

ʚʘʞʥʝʡʰʠʤ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʤ ʙʘʨʴʝʨʦʤ ʥʘ ʧʫʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʢʟʦʛʝʥ-
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ʥʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʦʜ ʚʣʠʷʥʠʝʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦ-

ʚʝʢʘ ʚ ʛʦʨʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʷʶʪʩʷ ʭʠʤʠʯʝʩʢʠʝ, ʬʠʟʠʯʝʩʢʠʝ ʠ ʙʠʦʣʦʛʠʯʝ-

ʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚ, ʠ ʦʥʠ ʩʪʘʥʦʚʷʪʩʷ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʚʳʧʦʣʥʷʪʴ ʚʘʞʥʳʝ ʵʢʦ-

ʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ [2, 3]. ʇʦʵʪʦʤʫ ʠʟʫʯʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ 

ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʥʘ ʬʦʥʝ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʶʱʝʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 

ʥʘʛʨʫʟʢʠ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʜʝʣʷʝʪʩʷ ʧʦʚʳʰʝʥʥʦʝ ʚʥʠʤʘʥʠʝ ʨʘʟʨʘʙʦʪʢʝ ʧʦʜʭʦ-

ʜʦʚ ʢ ʦʮʝʥʢʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʛʦʨʦʜʩʢʠʭ ʧʦʯʚ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʜʠʘ-

ʛʥʦʩʪʠʢʝ ʠ ʤʦʥʠʪʦʨʠʥʛʝ ʠʟʤʝʥʝʥʠʡ ʰʠʨʦʢʦʛʦ ʜʠʘʧʘʟʦʥʘ ʙʠʦʛʝʥʥʳʭ ʢʦʤʧʦ-

ʥʝʥʪʦʚ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ 

ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʯʚ ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʜʣʷ ʦʮʝʥʢʠ ʠʭ ʵʢʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ 

ʧʘʨʢʦʚ ʠ ʩʢʚʝʨʦʚ ʛʦʨʦʜʘ ʂʘʟʘʥʠ.  

ʆʪʙʦʨ ʦʙʨʘʟʮʦʚ ʧʨʦʚʦʜʠʣʩʷ ʚ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 2014 ʛʦʜʘ ʧʦ ʤʝ-

ʪʦʜʫ çʢʦʥʚʝʨʪʘè. ʇʨʦʙʳ ʦʪʙʠʨʘʣʠ ʩ ʛʣʫʙʠʥʳ 0-5 ʩʤ ʠ 15-25 ʩʤ. ɺ ʦʙʨʘʟʮʘʭ 

ʦʧʨʝʜʝʣʷʣʠ ʘʢʪʫʘʣʴʥʫʶ ʢʠʩʣʦʪʥʦʩʪʴ ʧʦʪʝʥʮʠʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ, ʩʦʜʝʨ-

ʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ ʧʦ ʊʶʨʠʥʫ, ʫʨʝʘʟʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʥʘ ʬʦʥʝ ʠʟ-

ʤʝʥʷʶʱʝʛʦʩʷ ʧʦʢʘʟʘʪʝʣʷ ʘʢʪʫʘʣʴʥʦʡ ʢʠʩʣʦʪʥʦʩʪʠ ï ʵʢʩʧʨʝʩʩ-ʤʝʪʦʜʦʤ ʊ.ɺ. 

ɸʨʠʩʪʦʚʩʢʦʡ ʠ ʄ.ɺ. ʏʫʛʫʥʦʚʦʡ [1]. 

ʇʦʯʚʝʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʛʘʟʦʥʳ ʧʘʨʢʦʚ ʠ ʩʢʚʝʨʦʚ ʛʦʨʦʜʘ ʩʬʦʨʤʠʨʦ-

ʚʘʥʳ ʥʘʩʳʧʥʳʤʠ ʛʨʫʥʪʘʤʠ ʨʘʟʥʦʛʦ ʩʦʩʪʘʚʘ ï ʱʝʙʥʝʤ, ʪʦʨʬʦʤ, ʪʦʨʬʦʢʦʤʧʦ-

ʩʪʦʤ, ʧʝʩʢʘʤʠ ʠ ʩʫʛʣʠʥʢʘʤʠ. ʆʥʠ ʦʪʣʠʯʘʶʪʩʷ ʥʘʨʫʰʝʥʥʦʩʪʴʶ, ʠʤʝʶʱʠʝʩʷ 

ʧʨʠʟʥʘʢʠ ʦʢʫʣʴʪʫʨʠʚʘʥʠʷ ʩʚʷʟʘʥʳ ʩ ʩʦʟʜʘʥʠʝʤ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʧʫ-

ʪʝʤ ʧʦʢʨʳʪʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʛʘʟʦʥʦʚ ʪʦʨʬʦʤ ʠʣʠ ʪʦʨʬʦʢʦʤʧʦʩʪʦʤ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʠʟʫʯʝʥʥʳʝ 

ʧʦʯʚʝʥʥʳʝ ʦʙʨʘʟʮʳ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʢʠʩʣʦʪʥʦʩʪʠ ʟʥʘʯʠʪʝʣʴʥʦ ʪʨʘʥʩʬʦʨʤʠʨʦ-

ʚʘʥʳ. ɺʦ ʚʩʝʭ ʦʙʨʘʟʮʘʭ ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʟʥʘʯʝʥʠʷ ʨʅ ʚʝʨʭʥʝʛʦ ʩʣʦʷ 

(0-5 ʩʤ) ʜʦ 7,0-8,2. ʊʘʢ ʞʝ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘʷ ʨʘʟʥʠʮʘ 

ʟʥʘʯʝʥʠʡ ʘʢʪʫʘʣʴʥʦʡ ʢʠʩʣʦʪʥʦʩʪʠ ʚ ʧʦʯʚʝʥʥʳʭ ʩʣʦʷʭ 0-5 ʩʤ ʠ 15-25 ʩʤ. ɿʥʘ-

ʯʝʥʠʷ ʨʅ ʚʦʜʥʦʡ ʚʳʪʷʞʢʠ ʥʠʞʥʝʛʦ ʩʣʦʷ ʣʝʞʘʪ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 7,1 ʜʦ 8,5 ʝʜ. ʠ 

ʚʳʰʝ ʵʪʠʭ ʟʥʘʯʝʥʠʡ ʨʅ ʚʝʨʭʥʝʛʦ ʩʣʦʷ. 

ʕʪʦ, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʨʝʛʫʣʷʨʥʦʝ ʦʙʥʦʚʣʝʥʠʝ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʛʘʟʦʥʦʚ çʩʚʝʞʠʤè ʤʘʪʝʨʠʘʣʦʤ 

ʠ ʙʦʣʝʝ ʟʘʛʨʷʟʥʝʥʥʳʝ ʛʨʫʥʪʳ ʦʢʘʟʳʚʘʶʪʩʷ ʧʦʛʨʝʙʝʥʥʳʤʠ (ʟʘʩʳʧʘʥʥʳʤʠ), 

ʯʪʦ ʢʦʩʚʝʥʥʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʪʝʭʥʦʛʝʥʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ. 

ʀʟʫʯʝʥʥʳʝ ʛʦʨʦʜʩʢʠʝ ʧʦʯʚʦʧʦʜʦʙʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʚʳʩʦʢʠʤ ʚʘʨʴʠʨʦʚʘʥʠʝʤ ʚ ʩʦʜʝʨʞʘʥʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. ʉʦʜʝʨʞʘʥʠʝ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʣʦʝ 0-5 ʩʤ ʦʪ 2% ʜʦ 24%, ʘ ʚ ʩʣʦʝ  

15-25 ʩʤ ʦʪ 0,4% ʜʦ 3,7%. ɺʝʨʦʷʪʥʦ, ʩʪʦʣʴ ʩʠʣʴʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʦʨʛʘʥʠʢʠ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʛʣʫʙʦʢʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩʚʦʡʩʪʚ ʠʟʫ-

ʯʝʥʥʦʡ ʧʦʯʚʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʨʝʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʦʜʝʨʞʘ-

ʥʠʝ ʬʝʨʤʝʥʪʦʚ ʚ ʩʣʦʷʭ 0-5 ʩʤ ʠ 15-25 ʩʤ ʪʘʢʞʝ ʧʦʜʚʝʨʞʝʥʦ ʩʫʱʝʩʪʚʝʥʥʦʤʫ 

ʚʘʨʴʠʨʦʚʘʥʠʶ. ʅʘʠʙʦʣʴʰʘʷ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ ʫʨʝʘʟʳ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʧʦ-
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ʚʝʨʭʥʦʩʪʥʳʭ ʩʣʦʝʚ (0-5 ʩʤ), ʩʢʦʨʦʩʪʴ ʨʘʟʣʦʞʝʥʠʷ ʤʦʜʝʣʴʥʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʥʠʭ 

ʩʦʩʪʘʚʣʷʣʘ 4-8 ʯʘʩʦʚ. ɺ ʩʣʦʝ 15-25 ʩʤ ʦʥʘ ʙʳʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʨʅ ʜʦʩʪʠ-

ʛʘʣ ʚʝʣʠʯʠʥʳ 10 -11 ʝʜ. ʙʦʣʝʝ ʯʝʤ ʟʘ 12 -14 ʯʘʩʦʚ. ʇʦ ʩʢʦʨʦʩʪʠ ʨʘʟʣʦʞʝʥʠʷ 

ʤʦʜʝʣʴʥʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʦʙʨʘʟʮʘʭ ʧʦʯʚʦʧʦʜʦʙʥʳʭ ʪʝʣ ʧʘʨʢʦʚ ʠ ʩʢʚʝʨʦʚ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ ʪʨʠ ʩʦʚʦʢʫʧʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ (ʨʠʩ. 1): ʩ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ 

ʨʘʟʣʦʞʝʥʠʷ ʤʦʜʝʣʴʥʦʛʦ ʚʝʱʝʩʪʚʘ (4-5 ʯ), ʩʨʝʜʥʝʡ (7-8 ʯ) ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʡ 

(9 ʯ ʠ ʙʦʣʝʝ).  

 
ʈʠʩ. 1. ɼʠʥʘʤʠʢʘ ʥʘʨʘʩʪʘʥʠʷ ʫʨʝʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʠʟʫʯʝʥʥʳʭ ʦʙʨʘʟʮʘʭ (ʛʨʫʧʧʠʨʦʚʢʘ ʧʦ 

ʫʨʦʚʥʶ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ) 
 

ʅʘʨʫʰʝʥʥʳʝ ʧʦʯʚʳ ʜʦʩʪʠʛʘʶʪ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʡ ʨʅ ʟʘ ʙʦʣʝʝ 

ʢʦʨʦʪʢʠʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ (4-5 ʯʘʩʦʚ). ɹʳʩʪʨʦʝ ʥʘʨʘʩʪʘʥʠʝ ʘʢʪʠʚʥʦʩʪʠ 

ʫʨʝʘʟʳ ʠ ʚʳʩʦʢʠʡ ʝʝ ʫʨʦʚʝʥʴ, ʚʝʨʦʷʪʥʦ, ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʙʦʣʴʰʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʵʪʦʛʦ ʬʝʨʤʝʥʪʘ ʢ ʠʥʛʠʙʠʨʫʶʱʠʤ ʬʘʢʪʦʨʘʤ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ 

ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ ʠ ʦ ʩʧʦʩʦʙʥʦʩʪʠ ʪʘʢʠʭ ʧʦʯʚ ʢ ʩʘʤʦʦʯʠʱʝʥʠʶ. ɺʝʨʦʷʪʥʦ, 

ʤʠʢʨʦʙʥʳʝ ʩʦʦʙʱʝʩʪʚʘ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʨʘʟʣʦʞʝʥʠʠ ʤʦʯʝʚʠʥʳ ʠ ʧʨʦʜʫʮʠʨʦ-

ʚʘʥʠʠ ʬʝʨʤʝʥʪʘ ʫʨʝʘʟʳ ʦʩʚʘʠʚʘʶʪ ʥʦʚʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʥʠʰʠ, ʠʤʝʶʱʠʝ ʚʳ-

ʨʘʞʝʥʥʳʡ ʘʥʪʨʦʧʦʛʝʥʥʳʡ ʭʘʨʘʢʪʝʨ. 

ɸʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ ʫʨʝʘʟʳ ʟʘʚʠʩʠʪ ʦʪ ʨʝʘʢʮʠʠ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ 

ʠ ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʨʅ ʜʦ ʩʣʘʙʦʱʝʣʦʯʥʳʭ 

ʟʥʘʯʝʥʠʡ ʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʫʨʝʘʟʥʘʷ ʘʢ-

ʪʠʚʥʦʩʪʴ ʚʦʟʨʘʩʪʘʝʪ ʠ ʦʩʦʙʝʥʥʦ ʵʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʥʝʥʘʨʫʰʝʥʥʳʭ ʧʦʯʚ [4]. 

ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʫʨʝʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʯʚʳ ʠ 

ʨʅ ʩʨʝʜʳ ʠ ʩʦʜʝʨʞʘʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ ʚʳ-

ʷʚʣʝʥʳ ʥʝ ʙʳʣʠ. ɺʝʨʦʷʪʥʦ, ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʚ ʪʝʭʥʦʛʝʥʥʳʭ ʧʦ-

ʚʝʨʭʥʦʩʪʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʠʟʫʯʝʥʥʳʝ ʦʙʨʘʟʮʳ, ʬʝʨ-

ʤʝʥʪʘʪʠʚʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʠʣʴʥʦ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʘ. ʀʭ ʭʠʤʠʯʝʩʢʠʝ ʠ ʙʠʦʣʦ-

ʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʨʝʪʝʨʧʝʚʘʶʪ ʠʟʤʝʥʝʥʠʷ, ʩʠʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʢʦʤʧʣʝʢʩʘ 

ʩʚʦʡʩʪʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʦʯʚ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʘ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ 
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ʠ ʤʝʪʦʜʦʚ ʠʭ ʠʟʫʯʝʥʠʷ ʜʣʷ ʦʮʝʥʢʠ ʠʭ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʧʨʦʛʥʦʟʠ-

ʨʦʚʘʥʠʷ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʛʦʨʦʜʩʢʫʶ ʩʨʝʜʫ. 
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ʀɿʄɽʅʏʀɺʆʉʊʔ ʄʆʈʌʆʃʆɻʀʏɽʉʂʀʍ ʇʈʀɿʅɸʂʆɺ 

VALERIANA WOLGENSIS KAZAK. ʅɸ ʖɾʅʆʄ ʋʈɸʃɽ 

 

ʉʫʣʝʡʤʘʥʦʚʘ ʕ.ʅ. 

ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʙʠʦʣʦʛʠʠ ɹʘʰʢʠʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

 ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʢʘʥʜ. ʙʠʦʣʦʛ. ʥʘʫʢ, 

ʈʦʩʩʠʷ, ʛ. ʋʬʘ 

 

ɹʝʣʘʣʦʚʘ ɻ.ɺ. 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʙʠʦʣʦʛʠʠ ɹʘʰʢʠʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

 ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʢʘʥʜ. ʙʠʦʣʦʛ. ʥʘʫʢ, 

ʈʦʩʩʠʷ, ʛ. ʋʬʘ 
 

ʀʟʫʯʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠʤʝʝʪ ʚʘʞʥʦʝ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʠ ʧʨʘʢʪʠʯʝ-

ʩʢʦʝ ʟʥʘʯʝʥʠʝ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʥʫʪʨʠʧʦʧʫʣʷʮʠʦʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʥʳʭ ʚʠʜʦʚʳʭ ʧʨʠʟʥʘʢʦʚ, ʘ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʝʞʧʦʧʫʣʷʮʠ-

ʦʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʜʝʣʠʪʴ ʚʠʜ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʪʦ ʝʩʪʴ ʨʘʩʢʨʳʪʴ ʝʛʦ 

ʚʥʫʪʨʠʚʠʜʦʚʫʶ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Valeriana wolgensis Kazak., ʮʝʥʦʧʦʧʫʣʷʮʠʷ (ʎʇ), ʚʥʫʪʨʠ ʠ ʤʝʞʧʦ-

ʧʫʣʷʮʠʦʥʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ, ʠʥʜʝʢʩ ʚʠʪʘʣʠʪʝʪʘ ʎʇ (IVC). 

 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʮʝʥʦʧʦʧʫʣʷʮʠʡ (ʎʇ) Valeriana wolgensis Kazak. ʧʨʦʚʦ-

ʜʠʣʠʩʴ ʩ 2006-2011 ʛ.ʛ. ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʖʞʥʦ-ʋʨʘʣʴʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ (ʖʋɻʇɿ) ɹʝʣʦʨʝʮʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨ-

ʪʦʩʪʘʥ. ɺʩʝʛʦ ʠʩʩʣʝʜʦʚʘʥʦ 10 ʎʇ V. wolgensis: ʥʘ ʚʳʩʦʪʘʭ ʦʪ 700 ʜʦ 975 ʤ 

ʥʘʜ ʫʨ. ʤ. (ʎʇ 1-5, 8) ï ʛʦʨʥʳʝ ʎʇ ʠ ʦʙʠʪʘʶʱʠʝ ʥʘ ʚʳʩʦʪʘʭ ʦʪ 450 ʜʦ 575 ʤ 

ʥʘʜ ʫʨ. ʤ. (ʎʇ 6, 7, 9, 10) ï ʥʠʟʢʦʛʦʨʥʳʝ ʎʇ. 

ɼʣʷ ʦʮʝʥʢʠ ʚʥʫʪʨʠ- ʠ ʤʝʞʧʦʧʫʣʷʮʠʦʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚ ʢʘʞʜʦʡ ʎʇ 

ʦʪʙʠʨʘʣʠ ʧʦ 30 ʤʦʜʝʣʴʥʳʭ ʨʘʩʪʝʥʠʡ, ʫ ʢʦʪʦʨʳʭ ʠʟʤʝʨʷʣʠ 13 ʤʦʨʬʦʣʦʛʠʯʝ-

ʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʚʝʛʝʪʘʪʠʚʥʳʭ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʦʨʛʘʥʦʚ: ʜʣʠʥʘ ʨʝʧʨʦʜʫʢ-

ʪʠʚʥʦʛʦ ʧʦʙʝʛʘ (ʩʤ), ʯʠʩʣʦ ʚʝʛʝʪʘʪʠʚʥʳʭ ʧʦʙʝʛʦʚ (ʰʪ.), ʯʠʩʣʦ ʣʠʩʪʴʝʚ ʥʘ ʧʦ-
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ʙʝʛʝ (ʰʪ.), ʯʠʩʣʦ ʜʦʣʝʡ ʣʠʩʪʘ (ʰʪ.), ʜʣʠʥʘ ʣʠʩʪʘ ʩʨʝʜʠʥʥʦʡ ʬʦʨʤʘʮʠʠ (ʩʤ), 

ʜʣʠʥʘ ʧʣʘʩʪʠʥʢʠ ʣʠʩʪʘ ʩʨʝʜʠʥʥʦʡ ʬʦʨʤʘʮʠʠ (ʩʤ), ʰʠʨʠʥʘ ʣʠʩʪʘ ʩʨʝʜʠʥʥʦʡ 

ʬʦʨʤʘʮʠʠ (ʩʤ), ʜʣʠʥʘ ʜʦʣʠ ʣʠʩʪʘ ʩʨʝʜʠʥʥʦʡ ʬʦʨʤʘʮʠʠ (ʩʤ), ʰʠʨʠʥʘ ʜʦʣʠ 

ʣʠʩʪʘ ʩʨʝʜʠʥʥʦʡ ʬʦʨʤʘʮʠʠ (ʩʤ), ʚʳʩʦʪʘ (ʩʤ) ʠ ʜʠʘʤʝʪʨ (ʩʤ) ʩʦʮʚʝʪʠʷ, ʯʠʩʣʦ 

ʙʦʢʦʚʳʭ ʧʘʨʘʢʣʘʜʠʝʚ (ʰʪ.) ʠ ʯʠʩʣʦ ʩʦʮʚʝʪʠʡ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ (ʰʪ.). ʇʝʨʚʠʯ-

ʥʳʡ ʤʘʪʝʨʠʘʣ ʦʙʨʘʙʘʪʳʚʘʣʠ ʚʘʨʠʘʮʠʦʥʥʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ. ɼʣʷ 

ʢʘʞʜʦʛʦ ʧʨʠʟʥʘʢʘ ʦʧʨʝʜʝʣʷʣʠ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʦʰʠʙʢʫ, 

ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ, ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ [1, ʩ. 20-186; 2, ʩ. 

5-152]. ʋʨʦʚʥʠ ʚʘʨʴʠʨʦʚʘʥʠʷ ʧʨʠʟʥʘʢʦʚ ʧʨʠʥʷʪʳ ʧʦ ɻ.ʅ. ɿʘʡʮʝʚʫ [3, ʩ. 10-

121]: V>20 % ï ʚʳʩʦʢʠʡ, V=11-20 % ï ʩʨʝʜʥʠʡ, V<10 % ï ʥʠʟʢʠʡ. 

ɼʣʷ ʢʦʦʨʜʠʥʘʮʠʠ ʎʇ ʧʦ ʛʨʘʜʠʝʥʪʫ ʢʦʤʧʣʝʢʩʥʦʛʦ ʬʘʢʪʦʨʘ ʙʣʘʛʦʧʨʠʷʪ-

ʥʦʩʪʠ ʫʩʣʦʚʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʠʥʜʝʢʩ ʚʠʪʘʣʠʪʝʪʘ ʮʝʥʦʧʦʧʫʣʷʮʠʡ (IVC) ʧʦ ʨʘʟ-

ʤʝʨʥʦʤʫ ʩʧʝʢʪʨʫ ʦʩʦʙʝʡ [4, ʩ.80-85]. 

ʉʨʝʜʠ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʮʝʥʦʧʦʧʫʣʷʮʠʡ V. wolgensis, ʤʘʢʩʠʤʘʣʴʥʳ-

ʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ï ʛʦʨʥʳʝ ʎʇ 

4 ʠ 8, ʦʙʠʪʘʶʱʠʝ ʥʘ ʚʳʩʦʪʝ 870 ʤ ʠ 700 ʤ ʥʘʜ ʫʨ. ʤ. ʠ ʥʠʟʢʦʛʦʨʥʘʷ ʎʇ 9 (550 

ʤ ʥʘʜ ʫʨ.ʤ.). ʄʠʥʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠʤʝʝʪ ʛʦʨʥʘʷ ʎʇ 3 (900 ʤ ʥʘʜ ʫʨ. ʤ). 

ɼʣʠʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʦʙʝʛʘ V. wolgensis ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʮʝʥʦʧʦ-

ʧʫʣʷʮʠʷʭ ʢʦʣʝʙʣʝʪʩʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ʦʪ 93.07Ñ0.85 ʜʦ 109.62Ñ0.91 ʩʤ. ɺ 

ʩʨʝʜʥʝʤ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʣʷʝʪ 103.39 ʩʤ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʦʪʤʝʯʝʥʘ 

ʜʣʷ ʎʇ ï 2, 4, ʤʠʥʠʤʘʣʴʥʘʷ ʜʣʷ ʎʇ 3. 

ɺ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʮʝʥʦʧʦʧʫʣʷʮʠʷʭ V. wolgensis ʜʣʠʥʘ ʣʠʩʪʘ ʩʨʝʜʠʥʥʦʡ 

ʬʦʨʤʘʮʠʠ ʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 12.35Ñ0.53 ʜʦ 15.72Ñ0.60 ʩʤ, ʰʠʨʠʥʘ ʦʪ 

8.86Ñ0.45 ʜʦ 13.62Ñ0.52 ʩʤ, ʜʣʠʥʘ ʧʣʘʩʪʠʥʢʠ ʣʠʩʪʘ ʩʨʝʜʠʥʥʦʡ ʬʦʨʤʘʮʠʠ ʦʪ 

11.48Ñ0.50 ʜʦ 15.15Ñ0.75 ʩʤ, ʜʣʠʥʘ ʜʦʣʠ ʣʠʩʪʘ ʩʨʝʜʠʥʥʦʡ ʬʦʨʤʘʮʠʠ ʦʪ 

5.13Ñ0.23 ʜʦ 7.21Ñ0.27 ʩʤ, ʘ ʰʠʨʠʥʘ ʜʦʣʠ ʦʪ 1.26Ñ0.06 ʜʦ 1.86Ñ0.09 ʩʤ. 

ɺʳʩʦʪʘ ʩʦʮʚʝʪʠʷ ʩʠʣʴʥʦ ʚʘʨʴʠʨʫʝʪ ï ʦʪ 22.10Ñ0.83 ʜʦ 34.76Ñ3.25 ʩʤ, ʘ 

ʝʝ ʜʠʘʤʝʪʨ ʦʪ 10.24Ñ0.78 ʜʦ 20.81Ñ0.77 ʩʤ. ʏʠʩʣʦ ʙʦʢʦʚʳʭ ʧʘʨʘʢʣʘʜʠʝʚ ʚ 

ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 8.19 ʰʪ., ʩʦʮʚʝʪʠʡ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ï 2.54 ʰʪ. ʋʩʪʘʥʦʚ-

ʣʝʥʘ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʯʠʩʣʦʤ ʙʦʢʦʚʳʭ ʧʘʨʘʢʣʘ-

ʜʠʝʚ ʠ ʯʠʩʣʦʤ ʚʝʛʝʪʘʪʠʚʥʳʭ ʧʦʙʝʛʦʚ (r=-0.68). 

ʅʘ ʛʨʘʜʠʝʥʪʝ ʫʭʫʜʰʝʥʠʷ ʫʩʣʦʚʠʡ ʨʦʩʪʘ, ʧʦʩʪʨʦʝʥʥʦʤʫ ʧʦ ʠʥʜʝʢʩʫ ʚʠ-

ʪʘʣʠʪʝʪʘ ʎʇ (IVC), ʪʘʢʠʝ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʢ ʜʣʠʥʘ ʠ ʰʠʨʠʥʘ 

ʣʠʩʪʘ ʩʨʝʜʠʥʥʦʡ ʬʦʨʤʘʮʠʠ, ʜʣʠʥʘ ʠ ʰʠʨʠʥʘ ʜʦʣʠ ʣʠʩʪʘ ʩʨʝʜʠʥʥʦʡ ʬʦʨʤʘ-

ʮʠʠ, ʚʳʩʦʪʘ (ʨʠʩʫʥʦʢ) ʠ ʜʠʘʤʝʪʨ ʩʦʮʚʝʪʠʷ ʫʤʝʥʴʰʘʶʪʩʷ.  

ɹʦʣʴʰʠʥʩʪʚʦ ʛʦʨʥʳʭ ʎʇ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʧʦʢʘʟʘʪʝ-

ʣʷʤʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ. ɻʦʨʥʳʤ ʎʇ ʭʘʨʘʢʪʝʨʝʥ ʢʨʫʧʥʳʡ ʛʘʙʠʪʫʩ 

ʨʘʩʪʝʥʠʡ, ʟʜʝʩʴ ʜʣʠʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʦʙʝʛʘ (93,07-109,62 ʩʤ), ʯʠʩʣʦ ʣʠ-

ʩʪʴʝʚ (5,47-7,10 ʰʪ.), ʯʠʩʣʦ ʙʦʢʦʚʳʭ ʧʘʨʘʢʣʘʜʠʝʚ (7,37-9,07 ʰʪ.) ʤʘʢʩʠʤʘʣʴ-

ʥʳ. ʄʠʥʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠʤʝʶʪ ʥʠʟʢʦʛʦʨʥʳʝ ʎʇ. 

ɺ ʛʦʨʥʳʭ ʎʇ V. wolgensis ʜʣʠʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʦʙʝʛʘ ʢʦʣʝʙʣʝʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ ʦʪ 103,17Ñ0,94 ʜʦ 109,62Ñ0,91 ʩʤ, ʜʣʠʥʘ ʣʠʩʪʘ ʩʨʝʜʠʥʥʦʡ ʬʦʨʤʘʮʠʠ ï 

ʦʪ 12,35Ñ0,53 ʜʦ 15,72Ñ0,60 ʩʤ, ʰʠʨʠʥʘ ʣʠʩʪʘ ʩʨʝʜʠʥʥʦʡ ʬʦʨʤʘʮʠʠ ï ʦʪ 

9,55Ñ0,38 ʜʦ 12,84Ñ0,72 ʩʤ, ʜʣʠʥʘ ʧʣʘʩʪʠʥʢʠ ʣʠʩʪʘ ʩʨʝʜʠʥʥʦʡ ʬʦʨʤʘʮʠʠ ï ʦʪ 

11,64Ñ0,49 ʜʦ 15,15Ñ0,75 ʩʤ, ʚʳʩʦʪʘ ʩʦʮʚʝʪʠʷ ï ʦʪ 28,33Ñ0,86 ʜʦ 34,76Ñ3.25 
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ʩʤ, ʘ ʝʛʦ ʜʠʘʤʝʪʨ ï ʦʪ 12,44Ñ0,98 ʜʦ 19,28Ñ0,76 ʩʤ. ɺ ʥʠʟʢʦʛʦʨʥʳʭ ʎʇ ʜʣʠʥʘ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʦʙʝʛʘ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 94,86Ñ0,99 ʜʦ 101,96Ñ0,97 

ʩʤ, ʜʣʠʥʘ ʣʠʩʪʘ ʩʨʝʜʠʥʥʦʡ ʬʦʨʤʘʮʠʠ ï ʦʪ 14,46Ñ0,58 ʜʦ 15,61Ñ0,68 ʩʤ, ʰʠ-

ʨʠʥʘ ʣʠʩʪʘ ʩʨʝʜʠʥʥʦʡ ʬʦʨʤʘʮʠʠ ï ʦʪ 10,96Ñ0,58 ʜʦ 13,62Ñ0,52 ʩʤ, ʜʣʠʥʘ ʧʣʘ-

ʩʪʠʥʢʠ ʣʠʩʪʘ ʩʨʝʜʠʥʥʦʡ ʬʦʨʤʘʮʠʠ ï ʦʪ 13,60Ñ0,72 ʜʦ 14,47Ñ0,58 ʩʤ, ʚʳʩʦʪʘ 

ʩʦʮʚʝʪʠʷ ï ʦʪ 25,06Ñ0,82 ʜʦ 33,28Ñ0,88 ʩʤ, ʘ ʝʛʦ ʜʠʘʤʝʪʨ ï ʦʪ 15,16Ñ0,98 ʜʦ 

20,81Ñ0,77 ʩʤ. 

 

 
 

ʋʭʫʜʰʝʥʠʝ ʫʩʣʦʚʠʡ 
ʈʠʩ.  ʀʟʤʝʥʯʠʚʦʩʪʴ ʚʳʩʦʪʳ ʩʦʮʚʝʪʠʷ ʫ ʦʩʦʙʝʡ Valeriana wolgensis ʥʘ ʛʨʘʜʠʝʥʪʝ 

 ʫʭʫʜʰʝʥʠʷ ʫʩʣʦʚʠʡ ʦʙʠʪʘʥʠʷ (IVC). ʇʨʠʤʝʯʘʥʠʝ. ʇʦ ʦʩʠ ʘʙʩʮʠʩʩ ï ʠʥʜʝʢʩ ʚʠʪʘʣʠʪʝʪʘ  

ʮʝʥʦʧʦʧʫʣʷʮʠʠ (IVC), ʧʦ ʦʩʠ ʦʨʜʠʥʘʪ ï ʚʳʩʦʪʘ ʩʦʮʚʝʪʠʷ, ʩʤ. 
 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʮʝʥʦʧʦʧʫʣʷʮʠʷʭ V. wolgensis ʥʘʠʙʦʣʝʝ 

ʚʘʨʴʠʨʫʶʱʠʤʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʨʠ-

ʟʥʘʢʠ: ʯʠʩʣʦ ʚʝʛʝʪʘʪʠʚʥʳʭ ʧʦʙʝʛʦʚ (CV=36.38-81.30 %), ʚʳʩʦʪʘ (CV=39.65-

58.99 %) ʠ ʜʠʘʤʝʪʨ (CV= 28.94-43.22 %) ʩʦʮʚʝʪʠʷ, ʯʠʩʣʦ ʩʦʮʚʝʪʠʡ ʚʪʦʨʦʛʦ 

ʧʦʨʷʜʢʘ (CV= 27.90-38.43 %), ʜʣʠʥʘ ʣʠʩʪʘ ʩʨʝʜʠʥʥʦʡ ʬʦʨʤʘʮʠʠ (CV= 20.21-

27.64 %), ʜʣʠʥʘ ʧʣʘʩʪʠʥʢʠ ʣʠʩʪʘ ʩʨʝʜʠʥʥʦʡ ʬʦʨʤʘʮʠʠ (CV= 21.01-29.05 %), 

ʰʠʨʠʥʘ ʣʠʩʪʘ ʩʨʝʜʠʥʥʦʡ ʬʦʨʤʘʮʠʠ (CV= 20.98-31.61 %), ʰʠʨʠʥʘ ʜʦʣʠ ʣʠʩʪʘ 

ʩʨʝʜʠʥʥʦʡ ʬʦʨʤʘʮʠʠ (CV=23.20-30.10 %), ʯʠʩʣʦ ʣʠʩʪʴʝʚ (CV=21.28-26.43 %) 

(ʢʨʦʤʝ ʎʇ 6 (CV= 15.66 %), ʎʇ 9 (CV=18.86 %) ʠ ʎʇ 10 (CV=18.15 %)); 

ʜʣʠʥʘ ʜʦʣʠ ʣʠʩʪʘ ʩʨʝʜʠʥʥʦʡ ʬʦʨʤʘʮʠʠ (CV=20.06-44.95 %) (ʢʨʦʤʝ ʎʇ 4 

(CV= 19.41 %)); ʯʠʩʣʦ ʙʦʢʦʚʳʭ ʧʘʨʘʢʣʘʜʠʝʚ (CV= 20.14-27.92 %) (ʢʨʦʤʝ ʎʇ 

3 (CV=18.62 %), ʎʇ 4 (CV= 19.17 %), ʎʇ 1 (CV= 17.03 %), ʎʇ 9  

(CV= 19.04 %). 












































































































