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ɸʅʆʊɸʎɯʗ 

ʅʝʬʴʦʜʦʚ ʆ.ʆ. ʌʘʨʤʘʢʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʥʝʡʨʦʧʨʦʪʝʢʮʽʾ ʟʘ ʫʤʦʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʘʣʝʨʛʽʯʥʦʛʦ ʝʥʮʝʬʘʣʦʤʽʻʣʽʪʫ. ï ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ 

ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʤʝʜʠʯʥʠʭ ʥʘʫʢ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 14.03.05 ï ʬʘʨʤʘʢʦʣʦʛʽʷ. ï ɼɿ çɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ ʤʝʜʠʯʥʘ 

ʘʢʘʜʝʤʽʷ ʄʆɿ ʋʢʨʘʾʥʠè (ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ), ɼʥʽʧʨʦ; ɼʋ çɯʥʩʪʠʪʫʪ 

ʬʘʨʤʘʢʦʣʦʛʽʾ ʪʘ ʪʦʢʩʠʢʦʣʦʛʽʾ ʅɸʄʅ ʋʢʨʘʾʥʠè (ʟʘʭʠʩʪ), ʂʠʾʚ, 2017. 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʨʦʟʚôʷʟʘʥʥʶ  

ʧʨʦʙʣʝʤʠ ʧʦʰʫʢʫ ʰʣʷʭʽʚ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʘʜʝʢʚʘʪʥʦʛʦ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ 

ʟʥʝʙʦʣʝʥʥʷ ʪʘ ʪʝʨʘʧʽʾ ʢʦʛʥʽʪʠʚʥʠʭ ʽ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʠʭ ʨʦʟʣʘʜʽʚ ʟʘ ʫʤʦʚ 

ʤʦʜʝʣʴʦʚʘʥʦʛʦ ʝʢʚʽʚʘʣʝʥʪʘ ʨʦʟʩʽʷʥʦʛʦ ʩʢʣʝʨʦʟʫ. 

ʈʦʟʩʽʷʥʠʡ ʩʢʣʝʨʦʟ ʻ ʧʨʦʛʨʝʩʫʶʯʠʤ ʘʫʪʦʽʤʫʥʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʎʅʉ, 

ʧʨʠ ʷʢʦʤʫ ʽʥʬʽʣʴʪʨʘʮʽʷ ʪʢʘʥʠʥ ʤʦʟʢʫ ʊ-ʢʣʽʪʠʥʘʤʠ, ʱʦ ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ 

ʛʝʤʘʪʦʝʥʮʝʬʘʣʽʯʥʠʡ ʙʘʨ'ʻʨ, ʻ ʢʣʶʯʦʚʠʤ ʤʦʤʝʥʪʦʤ ʫ ʧʦʷʚʽ ʭʘʨʘʢʪʝʨʥʦʛʦ 

ʟʘʧʘʣʝʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʜʝʤʽʻʣʽʥʽʟʘʮʽʾ. ɺʚʘʞʘʶʪʴ, ʱʦ ʮʝʡ ʧʨʦʮʝʩ ʤʦʞʝ 

ʽʥʽʮʽʶʚʘʪʠʩʷ ʧʦʧʘʜʘʥʥʷʤ ʚʽʨʫʩʥʠʭ ʘʙʦ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ ʚ ʥʝʨʚʦʚʫ 

ʪʢʘʥʠʥʫ ʽ ʧʦʷʚʦʶ ʾʭ ʙʽʣʢʽʚ ʥʘ ʤʝʤʙʨʘʥʘʭ ʦʣʽʛʦʜʝʥʜʨʦʮʠʪʽʚ ʽ ʤʽʻʣʽʥʦʚʠʭ 

ʦʙʦʣʦʥʢʘʭ. ʇʦʜʘʣʴʰʘ ʘʫʪʦʽʤʫʥʥʘ ʚʽʜʧʦʚʽʜʴ ʩʧʨʷʤʦʚʘʥʘ ʧʨʦʪʠ ʤʽʻʣʽʥʦʚʠʭ 

ʘʥʪʠʛʝʥʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʨʫʰʝʥʴ ʚ ʩʠʩʪʝʤʽ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʩʪʘʥʥʽʭ. ʊ-

ʢʣ̔ʪʠʥʠ ʚʞʝ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʤʽʩʮʝʚʠʭ ʘʫʪʦʘʥʪʠʛʝʥʽʚ ʧʨʦʚʦʢʫʶʪʴ ʨʦʟʚʠʪʦʢ 

ʨʦʟʩʽʷʥʠʭ ʧʝʨʠʚʘʩʢʫʣʷʨʥʠʭ ʚʦʛʥʠʱ ʟʘʧʘʣʝʥʥʷ ʚ ʎʅʉ. ʇʝʨʠʚʘʩʢʫʣʷʨʥʘ 

ʽʥʬʽʣʴʪʨʘʮʽʷ ʟʘʧʘʣʴʥʠʭ ʢʣʽʪʠʥ ʚ ʎʅʉ ʦʧʦʩʝʨʝʜʢʦʚʫʻʪʴʩʷ ʾʭ ʘʜʛʝʟʽʻʶ ʜʦ 

ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ ʽ ʧʦʜʘʣʴʰʦʶ ʤʽʛʨʘʮʽʻʶ ʯʝʨʝʟ ʛʝʤʘʪʦʝʥʮʝʬʘʣʽʯʥʠʡ 

ʙʘʨ'ʻʨ. ʉʠʥʪʝʟʦʚʘʥʽ ʊ-ʢʣʽʪʠʥʘʤʠ ʧʨʦʟʘʧʘʣʴʥʽ ʮʠʪʦʢʽʥʠ (ʽʥʪʝʨʣʝʡʢʽʥ 2, 

ʣʽʤʬʦʪʦʢʩʠʥ, ɔ- ʽʥʪʝʨʬʝʨʦʥ, ʬʘʢʪʦʨ ʥʝʢʨʦʟʫ ʧʫʭʣʠʥ - TNF-Ŭ) ʩʧʨʠʷʶʪʴ 

ʪʨʠʚʘʣʦʤʫ ʧʦʩʠʣʝʥʥʶ ʧʨʦʥʠʢʥʦʩʪʽ ʛʝʤʘʪʦʝʥʮʝʬʘʣʽʯʥʦʛʦ ʙʘʨ'ʻʨʫ. ʂʨʽʤ ʪʦʛʦ, 

ʮʠʪʦʢʽʥʠ ʟʘʧʫʩʢʘʶʪʴ ʧʨʦʮʝʩʠ ʘʢʪʠʚʘʮʽʾ ʢʣʽʪʠʥ ʤʽʢʨʦʛʣʽʾ, ʤʘʢʨʦʬʘʛʽʚ ʽ 

ʘʩʪʨʦʮʠʪʽʚ. ʋ ʚʽʜʧʦʚʽʜʴ ʤʽʢʨʦʛʣʽʘʣʴʥʽ ʢʣʽʪʠʥʠ ʩʝʢʨʝʪʫʶʪʴ ʟʘʧʘʣʴʥʽ ʮʠʪʦʢʽʥʠ ʽ 
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ʧʽʜʚʠʱʝʥʫ ʢʽʣʴʢʽʩʪʴ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ, ʱʦ ʩʧʨʠʷʻ ʥʝʢʨʦʟʫ ʢʣʽʪʠʥ, ʣʽʟʠʩʫ 

ʤʝʤʙʨʘʥ ʽ ʽʥʪʝʥʩʠʚʥʦʤʫ ʧʦʰʢʦʜʞʝʥʥʶ ʤʽʻʣʽʥʫ ʽ ʦʣʽʛʦʜʝʥʜʨʦʮʠʪʽʚ. 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʟʥʘʯʝʥʦʛʦ, ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʨʘʧʽʾ 

ʨʦʟʩʽʷʥʦʛʦ ʩʢʣʝʨʦʟʫ ʙʫʣʠ ʜʦʩʣʽʜʞʝʥʽ ʢʦʤʧʦʥʝʥʪʠ ʥʝʡʨʦʧʨʦʪʝʢʪʠʚʥʦ-

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʷʢʽ ʩʧʨʠʷʣʠ ʛʘʣʴʤʫʚʘʥʥʶ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʈʉ, 

ʫʧʦʚʽʣʴʥʝʥʥʶ ʰʚʠʜʢʦʩʪʽ ʘʧʦʧʪʦʟʫ ʥʝʡʨʦʥʽʚ ʽ ʦʣʽʛʦʜʝʥʜʨʦʮʠʪʽʚ, ʘ ʪʘʢʦʞ 

ʟʤʝʥʰʝʥʥʶ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʦʰʢʦʜʞʝʥʥʷ ʤʽʻʣʽʥʫ ʚʽʣʴʥʠʤʠ ʨʘʜʠʢʘʣʘʤʠ, 

ʘʥʪʠʪʽʣʘʤʠ ʽ ʟʘʧʘʣʴʥʠʤʠ ʮʠʪʦʢʽʥʘʤʠ. 

ʗʢ ʟʘʟʥʘʯʘʻʪʴʩʷ ʨʷʜʦʤ ʘʚʪʦʨʽʚ, ʨʦʟʚʠʪʦʢ ʧʩʠʭʦʥʝʚʨʦʣʦʛʽʯʥʦʾ ʧʘʪʦʣʦʛʽʾ, 

ʟʦʢʨʝʤʘ, ʈʉ, ʜʦʩʠʪʴ ʯʘʩʪʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʨʦʷʚʦʤ ʘʣʛʽʯʥʠʭ ʩʠʥʜʨʦʤʽʚ 

ʨʽʟʥʦʾ ʪʨʠʚʘʣʦʩʪʽ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ. ʊʨʘʜʠʮʽʡʥʦ ʜʣʷ ʫʩʫʥʝʥʥʷ ʘʙʦ ʞ 

ʦʩʣʘʙʣʝʥʥʷ ʧʨʦʷʚʽʚ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ ʤʘʣʦʾ ʪʘ ʩʝʨʝʜʥʴʦʾ ʚʠʨʘʞʝʥʦʩʪʽ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʥʝʦʧʽʦʾʜʥʽ ʘʥʘʣʴʛʝʪʠʢʠ ʪʘ ʟʘʩʦʙʠ ʘʜôʶʚʘʥʪʥʦʾ ʪʝʨʘʧʽʾ. ʉʘʤʝ 

ʪʦʤʫ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʫ ʭʚʦʨʠʭ ʥʘ ʈʉ ʩʫʧʫʪʥʴʦʛʦ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ ʥʘʙʫʚʘʻ 

ʘʢʪʫʘʣʴʥʦʩʪʽ ʧʠʪʘʥʥʷ ʱʦʜʦ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʪʘ ʘʜʝʢʚʘʪʥʦʛʦ ʟʥʝʙʦʣʝʥʥʷ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʙʘʟʦʚʦʾ ʛʦʨʤʦʥʦʪʝʨʘʧʽʾ.  

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʨʠʩʪʘʥʘ ʤʦʜʝʣʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʘʣʝʨʛʽʯʥʦʛʦ ʝʥʮʝʬʘʣʦʤʽʻʣʽʪʫ (ɽɸɽ) ʷʢ ʥʘʡʙʽʣʴʰ ʘʜʝʢʚʘʪʥʘ ʤʦʜʝʣʴ 

ʚʽʜʪʚʦʨʝʥʥʷ ʨʦʟʩʽʷʥʦʛʦ ʩʢʣʝʨʦʟʫ ʥʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʚʘʨʠʥʘʭ. ɽɸɽ, 

ʚʽʜʪʚʦʨʶʚʘʥʠʡ ʰʣʷʭʦʤ ʚʥʫʪʨʽʰʥʴʦʰʢʽʨʥʦʛʦ ʚʚʝʜʝʥʥʷ ʛʦʤʦʛʝʥʘʪʘ ʛʦʣʦʚʥʦʛʦ, 

ʩʧʠʥʥʦʛʦ ʤʦʟʢʫ ʽ ʧʝʨʠʬʝʨʠʯʥʠʭ ʥʝʨʚʽʚ ʟʽ ʩʪʠʤʫʣʷʪʦʨʦʤ ʌʨʝʡʥʜʘ, 

ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʽʩʪʠʥʥʦʛʦ ʘʫʪʦʽʤʫʥʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ. 

ʂʣʽʥʽʯʥʘ ʢʘʨʪʠʥʘ ʮʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʨʫʰʝʥʥʷʤ 

ʢʦʦʨʜʠʥʘʮʽʾ ʨʫʭʽʚ, ʨʦʟʣʘʜʦʤ ʬʫʥʢʮʽʾ ʪʘʟʦʚʠʭ ʦʨʛʘʥʽʚ, ʨʦʟʚʠʪʢʦʤ ʧʘʨʝʟʽʚ ʽ 

ʧʘʨʘʣʽʯʽʚ ʟʘʜʥʽʭ ʢʽʥʮʽʚʦʢ, ʢʘʭʝʢʩʽʻʶ ʪʘ ʽʥ. ʇʨʠʨʦʜʥʦ, ʱʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ 

ʘʣʝʨʛʽʯʥʠʡ ʝʥʮʝʬʘʣʦʤʽʻʣʽʪ ʧʨʝʜʩʪʘʚʣʷʻ ʣʠʰʝ ʚʽʜʥʦʩʥʫ, ʥʘʙʣʠʞʝʥʫ ʤʦʜʝʣʴ 

ʜʝʤʽʻʣʽʥʽʟʫʶʯʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʣʶʜʠʥʠ, ʪʘʢ ʷʢ ʤʽʞ ʜʝʤʽʻʣʽʥʽʟʫʶʯʠʤʠ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʚ ʢʣʽʥʽʮʽ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʽ ʻ ʽʩʪʦʪʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʚ ʭʘʨʘʢʪʝʨʽ 

ʢʣʽʥʽʯʥʦʛʦ ʧʝʨʝʙʽʛʫ, ʘ ʪʘʢʦʞ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʫʰʢʦʜʞʝʥʴ ʤʦʟʢʦʚʦʾ ʪʢʘʥʠʥʠ. 

ʇʨʦʪʝ ʢʣʽʥʽʯʥʽ, ʙʽʦʭʽʤʽʯʥʽ, ʽʤʫʥʦʣʦʛʽʯʥʽ ʪʘ ʤʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʧʨʠ 
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ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʘʣʝʨʛʽʯʥʦʤʫ ʝʥʮʝʬʘʣʦʤʽʻʣʽʪʽ ʤʘʶʪʴ ʧʨʠʥʮʠʧʦʚʫ 

ʩʭʦʞʽʩʪʴ ʟ ʘʥʘʣʦʛʽʯʥʠʤʠ ʟʤʽʥʘʤʠ ʧʨʠ ʜʝʤʽʻʣʽʥʽʟʫʶʯʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ 

ʣʶʜʠʥʠ. ʎʝ ʜʘʻ ʧʽʜʩʪʘʚʫ ʨʦʟʛʣʷʜʘʪʠ ʾʭ ʷʢ ʜʦʩʪʘʪʥʴʦʶ ʤʽʨʦʶ ʘʜʝʢʚʘʪʥʫ 

ʤʦʜʝʣʴ, ʱʦ ʜʦʟʚʦʣʷʻ ʜʦʩʠʪʴ ʟʥʘʯʥʦ ʨʦʟʰʠʨʠʪʠ ʤʝʞʽ ʜʦʩʣʽʜʞʝʥʴ ʧʠʪʘʥʴ 

ʝʪʽʦʣʦʛʽʾ, ʧʘʪʦʛʝʥʝʟʫ, ʢʣʽʥʽʢʠ, ʪʝʨʘʧʽʾ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ ʜʝʤʽʻʣʽʥʽʟʫʶʯʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ.  

ɸʥʘʣʽʟʦʤ ʩʧʝʢʪʨʫ ʘʥʪʠʥʦʮʠʮʝʧʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʜʦʩʣʽʜʞʝʥʠʭ 

ʥʝʦʧʽʦʾʜʥʠʭ ʘʥʘʣʴʛʝʪʠʢʽʚ ʧʦʢʘʟʘʥʦ, ʱʦ ʟʘ ʫʤʦʚ ʜʝʤʽʻʣʽʥʽʟʫʶʯʦʾ ʧʘʪʦʣʦʛʽʾ 

(ɽɸɽ) ʥʘ ʬʦʥʽ ʙʘʟʦʚʦʾ ʛʦʨʤʦʥʦʪʝʨʘʧʽʾ ʜʣʷ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʾ ʢʦʨʝʢʮʽʾ 

ʩʦʤʘʪʠʯʥʦʛʦ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ ʜʦʮʽʣʴʥʦ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʤʝʣʦʢʩʠʢʘʤ, ʷʢʠʡ 

ʚʠʷʚʣʷʚ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʙʦʣʝʪʘʤʫʶʯʦʾ ʜʽʾ ʪʘ ʜʦʩʪʦʚʽʨʥʦ ʟʥʘʯʠʤʦ ʟʥʠʞʫʚʘʚ 

ʘʢʪʠʚʥʽʩʪʴ PGH-ʩʠʥʪʘʟʠ ʚ ʛʦʣʦʚʥʦʤʫ ʪʘ ʩʧʠʥʥʦʤʫ ʤʦʟʢʫ.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ ʢʦʨʝʢʮʽʾ ʷʢ ʭʨʦʥʽʯʥʦʛʦ, ʪʘʢ ʽ ʥʝʚʨʦʧʘʪʠʯʥʦʛʦ 

ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ ʥʘ ʬʦʥʽ ʙʘʟʦʚʦʾ ʬʘʨʤʘʢʦʪʝʨʘʧʽʾ ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥʦʤ 

ʜʦʮʽʣʴʥʦ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʘʜôʶʚʘʥʪʥʽ  ʘʥʘʣʴʛʝʪʠʢʠ, ʥʘʩʘʤʧʝʨʝʜ, 

ʘʥʪʠʢʦʥʚʫʣʴʩʘʥʪʠ ʛʘʙʘʧʝʥʪʠʥ ʪʘ ʧʨʝʛʘʙʘʣʽʥ, ʷʢʽ ʚʠʷʚʣʷʶʪʴ ʚʠʨʘʞʝʥʫ 

ʟʥʝʙʦʣʶʶʯʫ ʘʢʪʠʚʥʽʩʪʴ ʟʘ ʫʤʦʚ ʤʦʜʝʣʴʦʚʘʥʦʾ ʧʘʪʦʣʦʛʽʾ. ʗʢ ʩʚʽʜʯʘʪʴ 

ʨʝʟʫʣʴʪʘʪʠ, ʦʪʨʠʤʘʥʽ ʥʘʤʠ, ʧʽʩʣʷ ʢʫʨʩʦʚʦʛʦ ʚʚʝʜʝʥʥʷ ʧʨʦʪʠʩʫʜʦʤʥʠʭ ʟʘʩʦʙʽʚ 

ʘʙʦ ʞ ʘʥʪʠʜʝʧʨʝʩʘʥʪʽʚ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʤʝʭʘʥʽʯʥʦʾ ʩʪʠʤʫʣʷʮʽʾ ʟʘʜʥʴʦʾ 

ʢʽʥʮʽʚʢʠ ʨʝʻʩʪʨʫʚʘʣʦʩʷ ʧʽʜʚʠʱʝʥʥʷ ʧʦʨʦʛʫ ʪʘʢʪʠʣʴʥʦʾ ʯʫʪʣʠʚʦʩʪʽ. ɿʜʘʪʥʽʩʪʴ 

ʟʤʝʥʰʫʚʘʪʠ ʚʠʨʘʞʝʥʽʩʪʴ ʪʘʢʪʠʣʴʥʦʾ ʘʣʦʜʠʥʽʾ ʟʤʝʥʰʫʚʘʣʘʩʴ ʫ ʨʷʜʫ 

ʛʘʙʘʧʝʥʪʠʥ (-79%, ʨ < 0,05) Ó ʧʨʝʛʘʙʘʣʽʥ (-70%, ʨ < 0,05) > ʥʘʪʨʽʶ ʚʘʣʴʧʨʦʘʪ 

(-42%, ʨ > 0,05) Ó ʪʦʧʽʨʘʤʘʪ (-37%, ʨ > 0,05) > ʢʘʨʙʘʤʘʟʝʧʽʥ (-23%, ʨ > 0,05). 

ʇʨʠ ʮʴʦʤʫ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʝ ʧʽʜʚʠʱʝʥʥʷ ʧʦʨʦʛʫ ʘʣʦʜʠʥʽʾ ʧʦ ʚʽʜʥʦʰʝʥʥʶ 

ʜʦ ʧʦʢʘʟʥʠʢʽʚ ʘʢʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʧʽʜ ʚʧʣʠʚʦʤ ʘʥʪʠʜʝʧʨʝʩʘʥʪʽʚ 

ʨʝʻʩʪʨʫʚʘʣʦʩʷ ʪʽʣʴʢʠ ʫ ʪʚʘʨʠʥ, ʷʢʠʤ ʚʚʦʜʠʣʠ ʘʤʽʪʨʠʧʪʠʣʽʥ ʽ ʪʨʘʟʦʜʦʥ (-60%, 

ʨ < 0,05 ʽ -40%, ʨ < 0,05 ʚʽʜʧʦʚʽʜʥʦ). 

ʇʦʢʘʟʘʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʥʝʡʨʦʧʨʦʪʝʢʪʠʚʥʦ-

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʟʜʘʪʥʝ ʧʦʧʝʨʝʜʞʫʚʘʪʠ ʣʝʪʘʣʴʥʽ ʚʠʧʘʜʢʠ, 

ʛʘʣʴʤʫʚʘʪʠ ʨʦʟʚʠʪʦʢ ʥʝʚʨʦʣʦʛʽʯʥʠʭ ʨʦʟʣʘʜʽʚ ʘʙʦ ʞ ʟʤʝʥʰʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ 
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ʪʚʘʨʠʥ ʟ ʚʘʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ɽɸɽ. ʅʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʠʤ ʟʘʩʦʙʦʤ 

ʥʝʡʨʦʧʨʦʪʝʢʮʽʾ ʧʨʠ ɽɸɽ ʟʘ ʫʤʦʚ ʪʝʨʘʧʽʾ ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥʦʤ ʚʠʷʚʠʚʩʷ 

ʮʠʪʠʢʦʣʽʥ, ʷʢʠʡ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʧʦʧʝʨʝʜʞʘʚ ʨʦʟʚʠʪʦʢ ʥʝʚʨʦʣʦʛʽʯʥʠʭ 

ʧʦʨʫʰʝʥʴ ʽ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦ, ʚ 3,3 - 4 ʨʘʟʠ (ʨ <0,05) ʧʦʨʽʚʥʷʥʦ ʟ 

ʛʨʫʧʦʶ ʢʦʥʪʨʦʣʶ, ʟʤʝʥʰʫʚʘʚ ʪʷʞʢʽʩʪʴ ʽ ʪʨʠʚʘʣʽʩʪʴ ʧʝʨʝʙʽʛʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʝʢʚʽʚʘʣʝʥʪʫ ʨʦʟʩʽʷʥʦʛʦ ʩʢʣʝʨʦʟʫ ʫ ʪʚʘʨʠʥ.   

ʇʽʜʪʚʝʨʜʞʝʥʥʷʤ ʥʝʡʨʦʧʨʦʪʝʢʪʠʚʥʦʛʦ ʝʬʝʢʪʫ ʩʫʤʽʩʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥʫ ʟ ʮʠʪʠʢʦʣʽʥʦʤ ʻ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʾʭ ʚʧʣʠʚʫ ʥʘ 

ʛʽʩʪʦʤʦʨʬʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʥʝʡʨʦʥʽʚ ʢʦʨʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʪʘ 

ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʫ ʦʨʛʘʥʽʟʘʮʽʶ ʥʝʦʢʦʨʪʝʢʩʫ ʪʘ ʛʽʧʦʢʘʤʧʘ ʫ ʪʚʘʨʠʥ ʟ ɽɸɽ. 

ɺʠʟʥʘʯʝʥʦ, ʱʦ ʮʠʪʠʢʦʣʽʥ ʧʦʢʨʘʱʫʻ ʤʦʨʬʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʥʝʡʨʦʥʽʚ, 

ʛʣʽʾ ʽ ʩʠʥʘʧʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ ʫ ʮʠʭ ʤʦʟʢʦʚʠʭ ʫʪʚʦʨʝʥʥʷʭ, ʱʦ ʩʧʨʠʷʻ ʘʢʪʠʚʘʮʽʾ 

ʤʝʭʘʥʽʟʤʽʚ ʘʜʘʧʪʘʮʽʾ ʽ ʟʘʧʦʙʽʛʘʻ  ʧʨʦʮʝʩʘʤ ʫʰʢʦʜʞʝʥʥʷ ʥʝʡʨʦʮʠʪʽʚ ʪʘ ʾʭ 

ʧʦʜʘʣʴʰʦʤʫ ʘʧʦʧʪʦʟʫ. ɿʦʢʨʝʤʘ, ʫ ʱʫʨʽʚ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʶ ʧʘʪʦʣʦʛʽʻʶ, 

ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʢʦʤʙʽʥʘʮʽʶ ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥʫ ʽ ʮʠʪʠʢʦʣʽʥʫ, ʱʽʣʴʥʽʩʪʴ 

ʥʝʡʨʦʥʽʚ ʧʽʜʚʠʱʠʣʘʩʷ ʥʘ 9,4% (ʨ < 0,05), ʘ ʾʭ ʧʣʦʱʘ ʜʦʩʷʛʣʘ ʟʥʘʯʝʥʴ 

ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ; ʧʨʠ ʮʴʦʤʫ ʢʦʥʮʝʥʪʨʘʮʽʷ ʈʅʂ ʟʨʦʩʣʘ ʥʘ 8,7%. ɼʦ ʪʦʛʦ ʞ, ʟʘ 

ʜʘʥʠʭ ʫʤʦʚ ʝʢʩʧʝʨʠʤʝʥʪʫ ʱʽʣʴʥʽʩʪʴ ʘʧʦʧʪʠʯʥʠʭ ʪʘ ʜʝʩʪʨʫʢʪʠʚʥʠʭ ʢʣʽʪʠʥ 

ʟʤʝʥʰʠʣʘʩʷ ʥʘ 19,5% (ʨ < 0,05), ʘ ʯʘʩʪʢʘ ʘʧʦʧʪʠʯʥʠʭ ʥʝʡʨʦʥʽʚ ʟʥʠʟʠʣʘʩʷ ʥʘ 

42% (ʨ < 0,05). ʇʨʠ ʮʴʦʤʫ ʫʣʴʪʨʘʤʽʢʨʦʩʢʦʧʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʨʠ 

ʬʨʦʥʪʘʣʴʥʦʾ ʜʦʣʽ ʪʘ ʛʽʧʦʢʘʤʧʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʱʫʨʽʚ ʧʨʠ ʚʚʝʜʝʥʥʽ 

ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥʫ ʪʘ ʮʠʪʠʢʦʣʽʥʫ ʟʘ ʫʤʦʚ ɽɸɽ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʟʥʠʞʝʥʥʷ 

ʩʪʫʧʝʥʶ ʥʘʙʨʷʢʫ ʮʠʪʦʧʣʘʟʤʠ ʦʣʽʛʦʜʝʥʜʨʦʮʠʪʽʚ; ʟʤʝʥʰʝʥʥʷ ʦʙʩʷʛʫ 

ʧʘʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʚ ʤʽʪʦʭʦʥʜʨʽʷʭ; ʚʽʜʥʦʚʣʝʥʥʷ ʝʣʝʢʪʨʦʥʥʦʾ ʱʽʣʴʥʦʩʪʽ 

ʮʠʪʦʧʣʘʟʤʠ ʪʘ ʢʽʣʴʢʦʩʪʽ ʨʠʙʦʩʦʤ ʜʦ ʥʦʨʤʠ; ʥʦʨʤʘʣʽʟʘʮʽʶ ʩʪʨʫʢʪʫʨʥʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ ʷʜʝʨ ʥʝʡʨʦʥʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʨʦʟʮʽʥʶʚʘʪʠʩʴ ʷʢ ʤʘʨʢʝʨʠ 

ʢʦʤʧʝʥʩʘʪʦʨʥʦʾ ʜʽʾ ʮʠʪʠʢʦʣʽʥʫ ʥʘ ʥʝʡʨʦʥʠ ʟʘ ʫʤʦʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʝʢʚʽʚʘʣʝʥʪʘ ʨʦʟʩʽʷʥʦʛʦ ʩʢʣʝʨʦʟʫ. 

ɺ ʢʦʤʙʽʥʘʮʽʷʭ çʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥ-ʤʝʣʦʢʩʠʢʘʤè, çʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥ-

ʛʘʙʘʧʝʥʪʠʥè ʽ çʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥ-ʮʠʪʠʢʦʣʽʥè ʚʽʜʩʫʪʥʽ ʤʦʞʣʠʚʽ ʚʟʘʻʤʦʜʽʾ ʷʢ 
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ʥʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʦʤʫ ʨʽʚʥʽ (ʧʨʠ ʢʦʤʙʽʥʘʮʽʾ ʚ ʣʽʢʘʨʩʴʢʽʡ ʬʦʨʤʽ), ʪʘʢ ʽ ʥʘ ʨʽʚʥʽ 

ʬʘʨʤʘʢʦʢʽʥʝʪʠʯʥʠʭ ʚʟʘʻʤʦʜʽʡ. ʉʫʤʽʞʥʠʡ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʡ ʩʧʝʢʪʨ 

ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥʫ ʽ ʤʝʣʦʢʩʠʢʘʤʫ ʧʨʠʧʫʩʢʘʻ ʧʽʜʚʠʱʝʥʠʡ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ 

ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʛʽʧʝʨʧʨʠʛʥʽʯʝʥʥʷʤ ʙʽʦʩʠʥʪʝʟʫ 

ʧʨʦʩʪʘʛʣʘʥʜʠʥʽʚ ʽ ʙʽʦʩʠʥʪʝʟʫ ʮʠʢʣʦʦʢʩʠʛʝʥʘʟ, ʦʜʥʘʢ ʩʠʥʝʨʛʽʟʤ ʾʭ ʜʽʾ ʜʦʟʚʦʣʷʻ 

ʟʤʝʥʰʫʚʘʪʠ ʜʦʟʠ ʽʥʛʨʝʜʽʻʥʪʽʚ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʢʦʤʙʽʥʘʮʽʾ ʧʨʝʧʘʨʘʪʽʚ. ʂʨʽʤ 

ʪʦʛʦ, ʚʽʜ ʩʧʽʣʴʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥʫ ʟ ʮʠʪʠʢʦʣʽʥʦʤ ʩʣʽʜ 

ʦʯʽʢʫʚʘʪʠ ʧʦʩʠʣʝʥʥʷ ʡʦʛʦ ʩʪʠʤʫʣʶʶʯʦʾ ʜʽʾ. ɺʠʭʦʜʷʯʠ ʟ ʚʽʜʤʽʥʥʦʩʪʝʡ ʚ 

ʧʝʨʽʦʜʘʭ ʥʘʧʽʚʚʠʚʝʜʝʥʥʷ, ʘ ʪʘʢʦʞ ʥʝʧʨʷʤʦʤʫ (ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʯʝʨʝʟ 

ʤʝʪʘʙʦʣʽʯʥʽ ʧʨʦʮʝʩʠ) ʤʝʭʘʥʽʟʤʽ ʨʦʟʚʠʪʢʫ ʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʝʬʝʢʪʫ ʨʦʟʛʣʷʥʫʪʠʭ 

ʩʧʦʣʫʢ, ʟ ʬʘʨʤʘʢʦʢʽʥʝʪʠʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʢʦʤʙʽʥʘʮʽʷ ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥʫ ʟ 

ʮʠʪʠʢʦʣʽʥʦʤ ʻ ʙʝʟʧʝʯʥʦʶ ʪʘ ʝʬʝʢʪʠʚʥʦʶ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʘʣʝʨʛʽʯʥʠʡ ʝʥʮʝʬʘʣʦʤʽʻʣʽʪ ʚʠʢʣʠʢʘʻ 

ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʥʝʡʨʦʥʘʣʴʥʦʛʦ, ʛʣʽʘʣʴʥʦʛʦ ʽ ʩʠʥʘʧʪʠʯʥʦʛʦ ʘʧʘʨʘʪʘ, 

ʷʢʽ ʻ ʦʩʥʦʚʦʶ ʜʝʩʪʨʫʢʮʽʾ ʥʝʡʨʦʥʽʚ ʽ ʧʦʜʘʣʴʰʦʾ ʽʥʽʮʽʘʣʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʾʭ 

ʘʧʦʧʪʦʟʫ ʚ ʥʝʦʢʦʨʪʝʢʩʽ ʽ ʛʽʧʦʢʘʤʧʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ. ʂʫʨʩʦʚʘ 

ʥʝʡʨʦʧʨʦʪʝʢʪʠʚʥʘ ʪʝʨʘʧʽʷ ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʧʦʚʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʧʘʪʦʣʦʛʽʯʥʠʭ 

ʟʤʽʥ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʠʭ ʤʦʟʢʫ, ʧʨʦʪʝ ʟʙʽʣʴʰʫʻ ʱʽʣʴʥʽʩʪʴ ʫʧʘʢʦʚʢʠ 

ʩʠʥʘʧʪʠʯʥʠʭ ʚʝʟʠʢʫʣ ʽ ʩʧʨʠʷʻ ʩʪʘʙʽʣʽʟʘʮʽʾ ʩʪʨʫʢʪʫʨʠ ʧʨʝʩʠʥʘʧʪʠʯʥʦʾ ʪʘ 

ʧʦʩʪʩʠʥʘʧʪʠʯʥʦʾ ʤʝʤʙʨʘʥ, ʘʢʪʠʚʫʻ ʢʦʤʧʝʥʩʘʪʦʨʥʦ-ʘʜʘʧʪʘʮʽʡʥʽ ʧʨʦʮʝʩʠ ʚ 

ʥʝʡʨʦʥʘʣʴʥʠʭ ʽ ʛʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥʘʭ, ʘ ʪʘʢʦʞ ʩʪʘʙʽʣʽʟʫʻ ʩʪʘʥ 

ʛʝʤʘʪʦʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ.  

ʌʘʨʤʘʢʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʘʥʪʠʥʦʮʠʮʝʧʪʠʚʥʦʾ ʪʘ ʥʝʡʨʦʧʨʦʪʝʢʪʠʚʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʣʘʩʠʯʥʠʭ ʪʘ ʘʜ'ʶʚʘʥʪʥʠʭ 

ʟʥʝʙʦʣʶʶʯʠʭ ʟʘʩʦʙʽʚ ʽ ʟʘʩʦʙʽʚ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʟʘʭʠʩʪʫ ʤʦʟʢʫ ʟ 

ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥʦʤ ʷʢ ʧʨʝʧʘʨʘʪʦʤ ʙʘʟʦʚʦʾ ʛʦʨʤʦʥʦʪʝʨʘʧʽʾ ʟʘ ʫʤʦʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʝʢʚʽʚʘʣʝʥʪʫ ʨʦʟʩʽʷʥʦʛʦ ʩʢʣʝʨʦʟʫ ʜʦʟʚʦʣʠʚ ʚʠʟʥʘʯʠʪʠ 

ʝʬʝʢʪʠʚʥʽ ʪʘ ʨʘʮʽʦʥʘʣʴʥʽ ʥʘʧʨʷʤʢʠ ʬʘʨʤʘʢʦʪʝʨʘʧʽʾ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ 

ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʙʽʥʘʮʽʡ çʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥ-ʤʝʣʦʢʩʠʢʘʤè ʽ 

çʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥ-ʛʘʙʘʧʝʥʪʠʥè, ʷʢʽ ʩʧʨʠʷʶʪʴ ʟʙʝʨʝʞʝʥʥʶ ʜʦʩʪʘʪʥʴʦʛʦ 
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ʘʥʪʠʥʦʮʠʮʝʧʪʠʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʤʝʣʦʢʩʠʢʘʤʫ ʪʘ ʛʘʙʘʧʝʥʪʠʥʫ, ʘ ʪʘʢʦʞ 

ʚʩʪʘʥʦʚʠʪʠ ʩʪʨʘʪʝʛʽʯʥʠʡ ʥʘʧʨʷʤʦʢ ʥʝʡʨʦʧʨʦʪʝʢʪʠʚʥʦʾ ʪʝʨʘʧʽʾ ɽɸɽ ʟʘʚʜʷʢʠ 

ʢʦʤʧʦʟʠʮʽʾ çʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥ-ʮʠʪʠʢʦʣʽʥè, ʱʦ ʩʧʨʠʷʻ ʛʘʣʴʤʫʚʘʥʥʶ 

ʙʽʦʜʝʛʨʘʜʘʮʽʾ ʩʬʽʥʛʦʤʽʻʣʘʥʫ ʽ ʢʘʨʙʽʦʣʽʧʽʥʫ, ʚʽʜʥʦʚʣʶʻ ʘʢʪʠʚʥʽʩʪʴ 

ʛʣʫʪʘʪʽʦʥʨʝʜʫʢʪʘʟʠ, ʩʪʠʤʫʣʶʶʯʠ ʩʠʥʪʝʟ ʛʣʫʪʘʪʽʦʥʘ ʽ ʚʠʷʚʣʷʶʯʠ 

ʘʥʪʠʘʧʦʧʪʠʯʥʠʡ ʝʬʝʢʪ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʧʽʜʪʚʝʨʜʞʝʥʘ ʇʘʪʝʥʪʦʤ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ 

ˉ111354 ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʣʠʩʪʘʤʠ (ʚʠʧ. 2 ʪʘ ʚʠʧ. 8, 2015 ʨ.). 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ ʧʦʛʣʠʙʣʝʥʥʽ 

ʫʷʚʣʝʥʴ ʧʨʦ ʦʩʦʙʣʠʚʦʩʪʽ ʬʘʨʤʘʢʦʜʠʥʘʤʽʢʠ ʪʘ ʬʘʨʤʘʢʦʢʽʥʝʪʠʢʠ ʢʣʘʩʠʯʥʠʭ ʽ 

ʘʜôʶʚʘʥʪʥʠʭ ʙʦʣʝʪʘʤʫʶʯʠʭ ʟʘʩʦʙʽʚ ʪʘ ʟʘʩʦʙʽʚ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʟʘʭʠʩʪʫ 

ʤʦʟʢʫ ʟʘ ʫʤʦʚ ʤʦʜʝʣʴʦʚʘʥʦʛʦ ʝʢʚʽʚʘʣʝʥʪʫ ʨʦʟʩʽʷʥʦʛʦ ʩʢʣʝʨʦʟʫ ʥʘ ʬʦʥʽ 

ʙʘʟʦʚʦʾ ʛʦʨʤʦʥʦʪʝʨʘʧʽʾ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʦʚʝʜʝʥʘ ʚʠʩʦʢʘ ʥʦʦʪʨʦʧʥʘ ʪʘ 

ʥʝʡʨʦʧʨʦʪʝʢʪʠʚʥʘ ʘʢʪʠʚʥʽʩʪʴ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʢʦʤʙʽʥʘʮʽʾ ʮʠʪʠʢʦʣʽʥʫ ʪʘ 

ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥʫ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʙˇʨʫʥʪʦʚʘʥʘ ʜʦʮʽʣʴʥʽʩʪʴ 

ʢʦʤʙʽʥʦʚʘʥʦʾ ʪʝʨʘʧʽʾ ʙʦʣʴʦʚʠʭ ʩʠʥʜʨʦʤʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʝʦʧʽʦʾʜʥʠʭ 

ʘʥʘʣʴʛʝʪʠʢʽʚ, ʘʥʪʠʜʝʧʨʝʩʘʥʪʽʚ ʪʘ ʘʥʪʠʢʦʥʚʫʣʴʩʘʥʪʽʚ ʽʟ ʙʘʟʦʚʦʶ 

ʬʘʨʤʘʢʦʪʝʨʘʧʽʻʶ ʨʦʟʩʽʷʥʦʛʦ ʩʢʣʝʨʦʟʫ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʘʥʪʠʥʦʮʠʮʝʧʪʠʚʥʦʾ ʪʝʨʘʧʽʾ ʫ ʭʚʦʨʠʭ ʥʘ ʨʦʟʩʽʷʥʠʡ ʩʢʣʝʨʦʟ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʨʦʟʩʽʷʥʠʡ ʩʢʣʝʨʦʟ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʘʣʝʨʛʽʯʥʠʡ 

ʝʥʮʝʬʘʣʦʤʽʻʣʽʪ, ʥʝʦʧʽʦʾʜʥʽ ʘʥʘʣʴʛʝʪʠʢʠ, ʟʥʝʙʦʣʝʥʥʷ, ʜʝʤʽʻʣʽʥʽʟʘʮʽʷ, 

ʥʝʡʨʦʧʨʦʪʝʢʪʦʨʠ, ʘʜôʶʚʘʥʪʥʘ ʪʝʨʘʧʽʷ. 

 

ANNOTATION  
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Ministry of Ukraineè (Implementation of the thesis), Dnipro; SI çInstitute of 

Pharmacology and Toxicology of the National Academy of Medical Sciences of 

Ukraineè (defense), Kyiv, 2017. 

The thesis is devoted to solving experimental problems finding adequate 

ways of rational drug pain relief and treatment of cognitive disorders and 

neurodegenerative conditions simulated by the equivalent of multiple sclerosis. 

Multiple sclerosis (MS) is a progressive autoimmune disease of the central 

nervous system (CNS) in which brain tissue infiltration of T cells that pass through 

the blood-brain barrier is a key factor in the appearance of the characteristic 

inflammation and demyelination. It is believed that this process may be triggered 

by viral or bacterial hit factors in nervous tissue and the appearance of proteins on 

the membranes and myelin oligodendrocyte membranes. Further autoimmune 

response targeted  against myelin antigens, leading to disturbances in the system of 

recognition of them. T cells are in the presence of local autoantigens provoke the 

development of scattered foci of perivascular inflammation in the CNS. 

Perivascular infiltration of inflammatory cells into the CNS is mediated by their 

adhesion to endothelial cells and the subsequent migration of the blood-brain 

barrier. Synthesized T cells proinflammatory cytokines (interleukin 2, limfotoksyn, 

ɔ- interferon, tumor necrosis factor - TNF-Ŭ) contribute to strengthening long-term 

permeability of the blood-brain barrier. In addition, cytokines trigger activate 

processes of microglia cells, macrophages and astrocytes. In response microglial 

cells secrete inflammatory cytokines and increased the number of free radicals that 

promotes cell death, lysis of membranes and heavy damage to the myelin and 

oligodendrocyte. 

In view of the above, to improve the treatment of multiple sclerosis were 

investigated components of neuroprotective- antioxidant complex that contributed 

to the deceleration in the progression of MS, slowing down the rate of apoptosis of 

neurons and oligodendrocyte and myelin damage to reduce the intensity of free 

radicals, inflammatory cytokines and antibodies. As noted by several authors, the 

development of neuropsychiatric diseases, including MS, often accompanied 
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illogical manifestation of syndromes of different duration and intensity. 

Traditionally, the removal or easing of pain manifestations of low and medium 

severity nonopioid  analgesics and adjuvant agents used. Therefore, in patients 

with MS concomitant pain gets urgency the issue of rational and adequate 

anesthesia given basic hormone. For the study used a model of experimental 

allergic encephalomyelitis (EAE) as the most adequate model of multiple sclerosis 

of reproduction in laboratory animals. EAE, reproduced by intradermal 

administration of gomogenat of the brain, spinal cord and peripheral nerve 

stimulator with Freynd refers to a true autoimmune disease of the nervous system. 

The clinical picture of the disease characterized by impaired motor coordination, 

disorders of pelvic organs, the development of paresis and paralysis of hind limbs, 

cachexia and others. Naturally, that experimental allergic encephalomyelitis 

represents only relative, approximate model of demyelinating diseases of humans, 

as between demyelinating diseases in clinic and experiment is a significant 

difference in the nature of the clinical course and histologic damage of the brain 

tissue. However, the clinical, biochemical, immunological and morphological 

changes in experimental allergic encephalomyelitis have fundamental similarities 

with similar changes in the human demyelinating diseases. This allows us to 

consider them as sufficiently adequate model that allows one to expand the 

boundaries of research on the etiology, pathogenesis, clinical manifestations, 

treatment and prevention of demyelinating diseases. 

Analysis of the spectrum of antinociceptive activity studied nonopioid 

analgesics shown that under conditions of demyelinating disease (EAE) against the 

background of basic hormone for pharmacological therapy of somatic pain 

appropriate to recommend meloxicam, which showed a high level of analgesic 

action and fairly significantly reduced the activity of PGH-synthase in the brain 

and spinal cord.  

Found that to correct a chronic and neuropathic pain on the background of 

basic drug therapy of methylprednisolone appropriate to recommend adjuvant 

analgesics, especially anticonvulsants gabapentin and pregabalin, which exhibit a 
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pronounced analgesic activity under conditions of simulated disease. According to 

the results obtained by us after a course of introduction of anticonvulsants or 

antidepressants during mechanical stimulation of the hind limb was registered 

increase of threshold of the tactile sensitivity. The ability to reduce an expression 

of tactile allodyni decreased in a group of gabapentin (-79%, p<0.05) Ó pregabalin 

(-70%, p <0.05) > sodium valproate (-42%, p> 0.05) Ó topiramate ( -37%, p> 0.05) 

> carbamazepine (-23%, p>0.05). However statistically significant increase of 

threshold of allodyni relative to that of the active control under the influence of 

antidepressants was recorded only in animals injected amitriptyline and trazodone 

(-60%, p<0.05 and 40%, p <0.05, respectively). 

          It is shown that the use of drugs with neuroprotective-antioxidant complex 

able to prevent deaths, hinder the development of neurological disorders or reduce 

the number of animals with severe EAE. The best means of neuroprotection during 

EAE in conditions of methylprednisolone therapy was citicoline, which is most 

effectively warned the development of neurological disorders and significantly, by 

3.3 - 4 times (p <0.05) compared with the control group, reduced the severity and 

duration of the pilot course equivalent multiple sclerosis in animals. 

           The confirmation of neuroprotective effect of co-administration of 

methylprednisolone with citicoline is an analysis of their impact on 

histomorphometrical indexes of neurons of the cerebral cortex and ultrastructural 

organization of the neocortex and hippocampus in animals with EAE. Determined 

that citicoline improves the morpho-functional state of neurons, glia and synaptic 

apparatus in these cerebral structures, which promotes of the activation 

mechanisms of adaptation and prevents processes of damage of neurocites and 

their subsequent apoptosis. Specifically, in rats with experimental pathology 

treated with a combination of citicoline and methylprednisolone, the density of 

neurons increased by 9.4% (p <0.05), and their area reached values of intact 

animals; the concentration of RNA increased by 8.7%. Moreover, under these 

experimental conditions the density of apoptotic and destructive cells decreased by 

19.5% (p <0.05), and the proportion of apoptotic neurons decreased by 42% (p 
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<0.05). However investigation of ultramicroscopic of frontal cortex and 

hippocampus of the brain of rats at introduction  of methylprednisolone and 

citicoline under the conditions EAE showed reduce of the stage of swelling  of 

cytoplasm of  oligodendrocyte; reduction of pathological changes in the 

mitochondria; reduction of pathological changes in the mitochondria; recovery of 

the electron density of the cytoplasm and the number of ribosomes to normal; 

normalization of the structural organization of the nuclei of neurons that can be 

considered as markers of compensatory action of citicoline to neurons under the 

experimental equivalent of multiple sclerosis.  

In combination "methylprednisolone-meloxicam", "methylprednisolone-

gabapentin" and "methylprednisolone, citicoline" no possible interactions both on 

physical and chemical level (in a combination dosage form), and the level of 

pharmacokinetic interactions. An adjacent pharmacological spectrum of 

methylprednisolone and meloxicam involves an increased risk of adverse effects 

associated with hyperinhibition of biosynthesis of prostaglandins and 

cyclooxygenase biosynthesis, but synergies of their actions will reduce the dose of 

the ingredients that make up a combination of drugs. In addition, the joint use of 

methylprednisolone with citicoline should be expected strengthening its 

stimulating action. Based on the difference in half-life and indirectly (indirectly 

through metabolic processes) mechanism of the therapeutic effect of the 

compounds examined, with pharmacokinetic standpoint combination of 

methylprednisolone with citicoline is safe and effective. 

Experimental allergic encephalomyelitis causes ultrastructural changes in 

neuronal, glial and synaptic apparatus, which are the basis of further destruction of 

neurons and initialization process of apoptosis in the cortex and hippocampus of 

experimental animals. Course neuroprotective therapy does not ensure full 

recovery ultrastructural pathological changes in the brain, but increases the packing 

density of synaptic vesicles and presynaptic helps stabilize the structure and 

postsynaptic membranes, activates compensatory and adaptive processes in 

neuronal and glial cells and stabilizes the condition of the blood microcirculation. 
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 Pharmacological analysis of antinociceptive and neuroprotective activity of 

combined use of classic and adjuvant analgesics and medical protection means 

brain as with methylprednisolone as basic hormone under the experimental 

equivalent of MS allowed to define effective and rational pharmacotherapy of pain 

areas by applying combinations "methylprednisolone-meloxicam" and 

"methylprednisolone-gabapentin" which contributing to the maintenance of 

sufficient antinociceptive potential of gabapentin and meloxicam, and set the 

strategic direction of neuroprotective therapy EAE through a combination of 

"methylprednisolone, citicoline," which promotes biodegradation braking 

sfinhomiyelan karbiolipin and restores glutathione reductase activity by 

stimulating the synthesis of glutathione and detecting anti apoptotic effect. 

Scientific innovation is confirmed by patents of Ukraine for utility model 

ˉ111354, and newsletters (no. 2 and no. 8, 2015). 

The practical significance of the thesis is deepening perceptions about the 

features of pharmacodynamics and pharmacokinetics of classic and adjuvant 

analgesics and medical protection means the brain under conditions of simulated 

equivalent of multiple sclerosis on the background of the basic hormone treatment. 

Based on pharmacological studies proved the high neuroprotective activity 

and neuroprotective pharmaceutical combination of citicoline and 

methylprednisolone. Experimental expediency combined therapy of pain 

syndromes with the use of nonopioid analgesics, antidepressants and 

anticonvulsants with basic pharmacotherapy of MS to improve the efficiency 

antinociceptive therapy in patients with multiple sclerosis. 

Keywords: multiple sclerosis, experimental allergic encephalomyelitis, 

nonopioid analgesics, pain management, demyelination, neuroprotective, adjuvant 

therapy. 
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ʧʽʜʛʦʪʦʚʢʘ ʩʪʘʪʪʽ ʜʦ ʜʨʫʢʫ) 
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ʪʘ ʜʝʤʽʻʣʽʥʽʟʫʶʯʦʾ ʧʘʪʦʣʦʛʽʾ / ʆ.ʆ. ʅʝʬʴʦʜʦʚ, ɺ.ɹ. ʃʘʨʽʦʥʦʚ, ʄ.ʗ. 
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ʨʘʩʩʝʷʥʥʦʛʦ ʩʢʣʝʨʦʟʘ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ / ɸ. ʅʝʬʝʜʦʚ, ɺ. ʄʘʤʯʫʨ // 

Modern Science - Modern² vŊda. - Praha. - Ļesk§ republika, Nemoros. - 

2016. - ˉ1. - P. 142-156. (ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʜʠʩʝʨʪʘʥʪʘ: ʫʯʘʩʪʴ ʫ 
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ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʵʥʮʝʬʘʣʦʤʠʝʣʠʪʦʤ / ɸ.ɸ. 

ʅʝʬʝʜʦʚ, ɺ.ʀ. ʄʘʤʯʫʨ // ɺʽʩʥʠʢ ʧʨʦʙʣʝʤ ʙʽʦʣʦʛʽʾ ʽ ʤʝʜʠʮʠʥʠ. ï 2016. ï 

ɺʠʧ.2, ʊ.2 (129). ï C. 235-240. (ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʜʠʩʝʨʪʘʥʪʘ: ʘʥʘʣʽʟ ʽ 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʫʯʘʩʪʴ ʫ ʨʦʟʨʦʙʮʽ ʟʘʛʘʣʴʥʦʾ 

ʢʦʥʮʝʧʮʽʾ ʨʦʙʦʪʠ) 

29. ʅʝʬʝʜʦʚ ɸ.ɸ. ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ in silico 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʛʘʙʘʧʝʥʪʠʥʘ ʩ ʤʝʪʠʣʧʨʝʜʥʠʟʦʣʦʥʦʤ ʢʘʢ ʩʨʝʜʩʪʚ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʪʝʨʘʧʠʠ ʜʝʤʠʝʣʠʥʠʟʠʨʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ / 

ɸ.ɸ. ʅʝʬʝʜʦʚ, ɺ.ʀ. ʄʘʤʯʫʨ, ɺ.ɹ. ʃʘʨʠʦʥʦʚ, ɺ.ʉ. ʉʤʘʥʜʠʯ // 

ʌʘʨʤʘʢʦʣʦʛʽʷ ʪʘ ʣʽʢʘʨʩʴʢʘ ʪʦʢʩʠʢʦʣʦʛʽʷ. ï 2016. - ˉ2 (48). ï ʉ. 67-73. 

(ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʜʠʩʝʨʪʘʥʪʘ: ʧʦʰʫʢ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʫʯʘʩʪʴ 

ʫ ʨʦʟʨʦʙʮʽ ʟʘʛʘʣʴʥʦʾ ʢʦʥʮʝʧʮʽʾ ʨʦʙʦʪʠ) 

30. ʅʝʬʴʦʜʦʚ ʆ.ʆ. ʂʦʤʧôʶʪʝʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʩʫʤʽʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʮʠʪʠʢʦʣʽʥʫ ʟ ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥʦʤ ʟʘ ʫʤʦʚ ʬʘʨʤʘʢʦʪʝʨʘʧʽʾ ʨʦʟʩʽʷʥʦʛʦ 

ʩʢʣʝʨʦʟʫ / ʆ.ʆ. ʅʝʬʴʦʜʦʚ, ɺ.ʁ. ʄʘʤʯʫʨ, ɺ.ɹ. ʃʘʨʽʦʥʦʚ, ʉ.ʄ. ɼʨʦʥʦʚ // 

ʉʚʽʪ ʤʝʜʠʮʠʥʠ ʪʘ ʙʽʦʣʦʛʽʾ. - 2016. - ˉ2(56). ï ʉ. 52-58. (ʆʩʦʙʠʩʪʠʡ 

ʚʥʝʩʦʢ ʜʠʩʝʨʪʘʥʪʘ: ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʪʘ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ, ʬʦʨʤʫʣʶʚʘʥʥʷ ʚʠʩʥʦʚʢʽʚ, ʧʽʜʛʦʪʦʚʢʘ ʩʪʘʪʪʽ ʜʦ ʜʨʫʢʫ) 
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31. ʂʦʨʩʫʥʩʴʢʘ ʆ.ɯ. ɯʤʫʥʦʪʨʦʧʥʽ ʧʨʝʧʘʨʘʪʠ ʫ ʨʦʙʦʪʽ ʣʽʢʘʨʷ ʟʘʛʘʣʴʥʦʾ 

ʧʨʘʢʪʠʢʠ (ʬʘʨʤʘʢʦʪʝʨʘʧʝʚʪʠʯʥʠʡ ʜʦʚʽʜʥʠʢ) / ʆ.ɯ. ʂʦʨʩʫʥʩʴʢʘ, ʆ.ʆ. 

ʅʝʬʴʦʜʦʚ. ï ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ: çʃʽʪʦʛʨʘʬè, 2015. ï 203 ʩ. (ʆʩʦʙʠʩʪʠʡ 

ʚʥʝʩʦʢ ʜʠʩʝʨʪʘʥʪʘ: ʘʥʘʣʽʟ ʽ ʫʟʘʛʘʣʴʥʝʥʥʷ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, 

ʫʯʘʩʪʴ ʫ ʨʦʟʨʦʙʮʽ ʟʘʛʘʣʴʥʦʾ ʢʦʥʮʝʧʮʽʾ ʨʦʙʦʪʠ) 

32. ʇʘʪ. 111354 ʋʢʨʘʾʥʘ, ʄʇʂ ɸ 61 ʂ 31/00, ɸ 61 ʈ 25/00. ʉʧʦʩʽʙ 

ʣʽʢʫʚʘʥʥʷ ʨʦʟʩʽʷʥʦʛʦ ʩʢʣʝʨʦʟʫ / ʅʝʬʴʦʜʦʚ ʆ.ʆ., ʄʘʤʯʫʨ ɺ.ʁ., ɼʨʦʥʦʚ 

ʉ.ʄ., ʄʘʢʘʨʝʥʢʦ ʆ.ɺ.; ʟʘʷʚʥʠʢ ʪʘ ʧʘʪʝʥʪʦʚʣʘʩʥʠʢ ʅʝʬʴʦʜʦʚ 

ʆʣʝʢʩʘʥʜʨ ʆʣʝʢʩʘʥʜʨʦʚʠʯ, ʄʘʤʯʫʨ ɺʽʪʘʣʽʡ ʁʦʩʠʧʦʚʠʯ, ɼʨʦʥʦʚ ʉʝʨʛʽʡ 

ʄʠʢʦʣʘʡʦʚʠʯ, ʄʘʢʘʨʝʥʢʦ ʆʣʴʛʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ ï ˉ u 201604214 ; 

ʟʘʷʚʣ. 18.04.16; ʦʧʫʙʣ. 10.11.2016, ɹʶʣ. ˉ21. (ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ 

ʜʠʩʝʨʪʘʥʪʘ: ʫʯʘʩʪʴ ʫ ʨʦʟʨʦʙʮʽ ʟʘʛʘʣʴʥʦʾ ʢʦʥʮʝʧʮʽʾ ʨʦʙʦʪʠ, 

ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ) 

33. ʅʝʬʴʦʜʦʚ ʆ.ʆ. ʆʩʦʙʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʜôʶʚʘʥʪʥʦʾ ʟʥʝʙʦʣʶʶʯʦʾ 

ʪʝʨʘʧʽʾ ʟʘ ʫʤʦʚ ʨʦʟʩʽʷʥʦʛʦ ʩʢʣʝʨʦʟʫ (ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ) : 

ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʣʠʩʪ. ï ɺʠʧ. 2 ʟ ʧʨʦʙʣʝʤʠ çʌʘʨʤʘʢʦʣʦʛʽʷè / ʆ.ʆ. 

ʅʝʬʴʦʜʦʚ, ɺ.ʁ. ʄʘʤʯʫʨ. ï ʂ. : ʋʢʨʤʝʜʧʘʪʝʥʪʽʥʬʦʨʤ, 2015. ï 4 ʩ. 

(ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʜʠʩʝʨʪʘʥʪʘ: ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʫ, ʦʙʨʦʙʢʘ ʪʘ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, 

ʬʦʨʤʫʣʶʚʘʥʥʷ ʚʠʩʥʦʚʢʽʚ, ʧʽʜʛʦʪʦʚʢʘ ʜʦ ʜʨʫʢʫ) 

34. ʅʝʬʴʦʜʦʚ ʆ.ʆ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʮʠʪʠʢʦʣʽʥʫ ʷʢ ʩʧʦʩʽʙ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʙʘʟʦʚʦʾ ʛʦʨʤʦʥʦʥʘʣʴʥʦʾ ʪʝʨʘʧʽʾ ʨʦʟʩʽʷʥʦʛʦ ʩʢʣʝʨʦʟʫ 

(ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ) : ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʣʠʩʪ. ï ɺʠʧ. 8 ʟ 

ʧʨʦʙʣʝʤʠ çʌʘʨʤʘʢʦʣʦʛʽʷè / ʆ.ʆ. ʅʝʬʴʦʜʦʚ, ɺ.ʁ. ʄʘʤʯʫʨ. ï ʂ. : 

ʋʢʨʤʝʜʧʘʪʝʥʪʽʥʬʦʨʤ, 2015. ï 4 ʩ. (ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʜʠʩʝʨʪʘʥʪʘ: 

ʫʯʘʩʪʴ ʫ ʨʦʟʨʦʙʮʽ ʟʘʛʘʣʴʥʦʾ ʢʦʥʮʝʧʮʽʾ ʨʦʙʦʪʠ, ʧʨʦʚʝʜʝʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʫ, ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ) 

35. ɸ. ʩ. 60033 ʋʢʨʘʾʥʘ. ɯʤʫʥʦʪʨʦʧʥʽ ʧʨʝʧʘʨʘʪʠ ʫ ʨʦʙʦʪʽ ʣʽʢʘʨʷ ʟʘʛʘʣʴʥʦʾ 

ʧʨʘʢʪʠʢʠ (ʬʘʨʤʘʢʦʪʝʨʘʧʝʚʪʠʯʥʠʡ ʜʦʚʽʜʥʠʢ) / ʆ. ɯ. ʂʦʨʩʫʥʩʴʢʘ, 

ʆ. ʆ. ʅʝʬʴʦʜʦʚ (ʋʢʨʘʾʥʘ). ï ɿʘʷʚʣ. 08.04.2015 ; ʦʧʫʙʣ. 05.06.2015. 
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(ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʜʠʩʝʨʪʘʥʪʘ: ʧʦʰʫʢ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʫʯʘʩʪʴ 

ʫ ʨʦʟʨʦʙʮʽ ʟʘʛʘʣʴʥʦʾ ʢʦʥʮʝʧʮʽʾ ʨʦʙʦʪʠ) 

36. Nefedov A.A. The pain syndrome in multiple sclerosis / A.A. Nefedov // 

ʄʘʪʝʨʽʘʣʠ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ çʅʘʫʢʦʚʽ ʨʦʟʨʦʙʢʠ, 

ʧʝʨʝʜʦʚʽ ʪʝʭʥʦʣʦʛʽʾ, ʽʥʥʦʚʘʮʽʾè, 02-05 ʪʨʘʚʥʷ 2014 ʨʦʢʫ. ï ɹʫʜʘʧʝʰʪ-

ʇʨʘʛʘ-ʂʠʾʚ, - ʂ.: ʂʅʃʋ, ʅɼɯʈ. ï ʉ. 178-179. 

37. ʅʝʬʴʦʜʦʚ ʆ.ʆ. ʌʘʨʤʘʢʦʪʝʨʘʧʝʚʪʠʯʥʘ ʢʦʨʝʢʮʽʷ ʙʦʣʴʦʚʠʭ ʩʠʥʜʨʦʤʽʚ 

ʧʨʠ ʨʦʟʩʽʷʥʦʤʫ ʩʢʣʝʨʦʟʽ / ʆ.ʆ. ʅʝʬʴʦʜʦʚ // ʄʘʪʝʨʽʘʣʠ ʤʽʞʥʘʨʦʜʥʦʾ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ çɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʨʦʟʚʠʪʢʫ 

ʤʝʜʠʯʥʠʭ ʥʘʫʢ ʫ ʍʍɯ ʩʪ.è, 30-31 ʪʨʘʚʥʷ 2014 ʨʦʢʫ. ï ʃʴʚʽʚ: ɻʆ 

çʃʴʚʽʚʩʴʢʘ ʤʝʜʠʯʥʘ ʩʧʽʣʴʥʦʪʘè. ï ʉ. 102-104.  

38. ʅʝʬʴʦʜʦʚ ʆ.ʆ. ʌʘʨʤʘʢʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʪʝʨʘʧʽʾ ʙʦʣʶ ʟʘ ʫʤʦʚ 

ʨʦʟʩʽʷʥʦʛʦ ʩʢʣʝʨʦʟʫ / ʆ.ʆ. ʅʝʬʴʦʜʦʚ // ʄʘʪʝʨʽʘʣʠ ʍV ʢʦʥʛʨʝʩʫ 

ʉʌʋʃʊ, 16-18 ʞʦʚʪʥʷ 2014 ʨ., ʏʝʨʥʽʚʮʽ-ʂʠʾʚ-ʏʽʢʘʛʦ. ï ʉ. 365.  

39. ʅʝʬʝʜʦʚ ɸ.ɸ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ 

ʵʥʮʝʬʘʣʦʤʠʝʣʠʪʘ ʢʘʢ ʥʘʠʙʦʣʝʝ ʘʜʝʢʚʘʪʥʦʡ ʤʦʜʝʣʠ ʨʘʩʩʝʷʥʥʦʛʦ 

ʩʢʣʝʨʦʟʘ / ɸ.ɸ. ʅʝʬʝʜʦʚ // ʄʘʪʝʨʠʘʣʳ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ, ʧʦʩʚʷʱʝʥʥʦʡ 90-ʣʝʪʠʶ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ 

ʘʢʘʜʝʤʠʢʘ ɸʄʅ ʉʉʉʈ ɸʨʪʫʨʘ ɺʠʢʪʦʨʦʚʠʯʘ ɺʘʣʴʜʤʘʥʘ çʀʥʥʦʚʘʮʠʠ ʚ 

ʬʘʨʤʘʢʦʣʦʛʠʠ: ʦʪ ʪʝʦʨʠʠ ʢ ʧʨʘʢʪʠʢʝè, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 27-28 ʦʢʪʷʙʨʷ 

2014 ʛʦʜʘ, ʪʝʟʠʩʳ / ʇʦʜ ʨʝʜʘʢʮʠʝʡ ʉ.ɹ. ʉʝʨʝʜʝʥʠʥʘ, ʅ.ɻ. ʅʝʟʥʘʥʦʚʘ, 

ʕ.ʕ. ɿʚʘʨʪʘʫ; - ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ. ï 2014. ï ʉ. 129.  

40. ʅʝʬʴʦʜʦʚ ʆ.ʆ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝʥʘʨʢʦʪʠʯʥʦʛʦ 

ʘʥʘʣʴʛʝʪʠʢʘ ʤʝʣʦʢʩʠʢʘʤʘ ʥʘ ʧʦʚʝʜʽʥʢʦʚʽ ʨʝʘʢʮʽʾ ʫ ʱʫʨʽʚ ʽʟ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʘʣʝʨʛʽʯʥʠʤ ʝʥʮʝʬʘʣʦʤʽʻʣʽʪʦʤ / ʆ.ʆ. ʅʝʬʴʦʜʦʚ, 

ʆ.ɸ. ʄʫʟʠʯʦʢ, ʆ.ɯ. ɼʝʥʠʩʝʥʢʦʚʘ, ɼ.ɻ. ɺʝʨʥʠʛʦʨʘ // ʄʘʪʝʨʽʘʣʠ ɯɯɯ 

ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ 

ʚʯʝʥʠʭ çɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʪʝʦʨʝʪʠʯʥʦʾ ʪʘ ʧʨʘʢʪʠʯʥʦʾ ʤʝʜʠʮʠʥʠè, 23-

24 ʢʚʽʪʥʷ 2015 ʨ. ï ʉʫʤʠ. ï ʉ. 172. (ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʜʠʩʝʨʪʘʥʪʘ: 
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ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʇʆɿʅɸʏɽʅʔ 

 

ʈʉ ï ʨʦʟʩʽʷʥʠʡ ʩʢʣʝʨʦʟ; 

ɽɸɽ ï ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʘʣʝʨʛʽʯʥʠʡ ʝʥʮʝʬʘʣʦʤʽʻʣʽʪ; 

ʎʅʉ ï ʮʝʥʪʨʘʣʴʥʘ ʥʝʨʚʦʚʘ ʩʠʩʪʝʤʘ; 

ʅʇʃɿ ï ʥʝʩʪʝʨʦʾʜʥʽ ʧʨʦʪʠʟʘʧʘʣʴʥʽ ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ; 

ʅʅɸ ï ʥʝʦʧʽʦʾʜʥʽ ʘʥʘʣʴʛʝʪʠʢʠ; 

ɻɽɹ ï ʛʝʤʘʪʦʝʥʮʝʬʘʣʽʯʥʠʡ ʙʘʨôʻʨ;  

ʆɼʎ ï ʦʣʽʛʦʜʝʥʜʨʦʮʠʪʠ;  

ɯʃ ï ʽʥʪʝʨʣʝʡʢʽʥʠ;  

ʌʅʇ ï ʬʘʢʪʦʨ ʥʝʢʨʦʟʫ ʧʫʭʣʠʥ; 

ʈʊ ï ʨʝʮʠʜʠʚʫʶʯʠʡ ʪʠʧ; 

ɺʇʊ ï ʚʪʦʨʠʥʥʦ-ʧʨʦʛʨʝʩʫʶʯʠʡ ʪʠʧ; 

ʇʇʊ ï ʧʝʨʚʠʥʥʦ-ʧʨʦʛʨʝʩʫʶʯʠʡ ʪʠʧ; 

ʈɹʅ ï ʨʝʪʨʦʙʫʣʴʙʘʨʥʠʡ ʥʝʚʨʠʪ; 

ʄʈʊ ï ʤʘʛʥʽʪʥʦ-ʨʝʟʦʥʘʥʩʥʘ ʪʦʤʦʛʨʘʬʽʷ; 

ɻʄ ï ʛʦʣʦʚʥʠʡ ʤʦʟʦʢ; 

ʉʄ ï ʩʧʠʥʥʠʡ ʤʦʟʦʢ; 

ʂʉ ï ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʠ; 

ɻʂʉ ï ʛʝʤʦʧʦʝʪʠʯʥʽ ʩʪʦʚʙʫʨʦʚʽ ʢʣʽʪʠʥʠ; 

ɸʊʉʂ ï ʘʫʪʦʣʦʛʽʯʥʘ ʪʨʘʥʩʧʣʘʪʘʮʽʷ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ; 

ɺɯʉʊ ï ʚʠʩʦʢʦʜʦʟʥʘ ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʘ ʪʝʨʘʧʽʷ; 

ʇɸʌ ï ʧʦʚʥʠʡ ʘʜ'ʶʚʘʥʪ ʌʨʝʡʥʜʘ; 

ɽɽʈʉ ï ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʝʢʚʽʚʘʣʝʥʪ ʨʦʟʩʽʷʥʦʛʦ ʩʢʣʝʨʦʟʫ; 

ɺʈʆ ï ʚʽʣʴʥʦʨʘʜʠʢʘʣʴʥʝ ʦʢʠʩʣʝʥʥʷ; 

ʋʈʇʋ ï ʫʤʦʚʥʘ ʨʝʘʢʮʽʷ ʧʘʩʠʚʥʦʛʦ ʫʥʠʢʥʝʥʥʷ; 

ʂɸʘ ï ʢʦʝʬʽʮʽʻʥʪ ʘʥʪʠʘʤʥʝʩʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ; 

ʂʇɹɺ ï ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʝʚʘʛʠ ʙʝʟʧʝʯʥʦʛʦ ʚʽʜʩʽʢʫ; 

ʂʌɻ ï ʢʝʪʦʥʬʝʥʽʣʛʽʜʨʘʟʦʥʠ; 

ʃʇ ï ʣʘʪʝʥʪʥʠʡ ʧʝʨʽʦʜ; 
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ʄɼ ï ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʘ ʜʠʩʬʫʥʢʮʽʷ; 

ʄʇ ï ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʘ ʧʦʨʘ; 

ɸʊʌ ï ʘʜʝʥʦʟʠʥʪʨʠʬʦʩʬʘʪ; 

ɸɼʌ ï ʘʜʝʥʦʟʠʥʜʠʬʦʩʬʘʪ; 

ɸʄʌ ï ʘʜʝʥʦʟʠʥʤʦʥʦʬʦʩʬʘʪ; 

ʄɼɸ ï ʤʘʣʦʥʦʚʠʡ ʜʽʘʣʴʜʝʛʽʜ; 

ʆʄɹ ï ʦʢʠʩʣʶʚʘʣʴʥʘ ʤʦʜʠʬʽʢʘʮʽʷ ʙʽʣʢʘ; 

ʉʆɼ ï ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʘ; 

ɼʅʂ ï ʜʝʟʦʢʩʠʨʠʙʦʥʫʢʣʝʾʥʦʚʘ ʢʠʩʣʦʪʘ; 

ʈʅʂ ï ʨʠʙʦʥʫʢʣʝʾʥʦʚʘ ʢʠʩʣʦʪʘ; 

ʄ ï ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥ; 

ʇʆʃ ï ʧʝʨʝʢʠʩʥʝ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ; 

ɽɻʉ ï ʝʥʮʝʬʘʣʽʪʦʛʝʥʥʘ ʩʫʤʽʰ; 

ɼʃʄ ï ʜʠʭʘʣʴʥʠʡ ʣʘʥʮʶʛ ʤʽʪʦʭʦʥʜʨʽʡ; 

ɸʌʂ ï ʘʢʪʠʚʥʽ ʬʦʨʤʠ ʢʠʩʥʶ; 

ɸʆɿ ï ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʡ ʟʘʭʠʩʪ; 

NO ï ʦʢʩʠʜ ʘʟʦʪʫ; 

iNOS ï ʽʥʜʫʮʠʙʝʣʴʥʘ NO-ʩʠʥʪʘʟʘ.  

ʊɹʂ ï ʪʽʦʙʘʨʙʽʪʫʨʦʚʘ ʢʠʩʣʦʪʘ; 

Ɋ - ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʠʡ ʪʨʘʥʩʤʝʤʙʨʘʥʥʠʡ ʧʦʪʝʥʮʽʘʣ, ʤʝʤʙʨʘʥʥʠʡ ʟʘʨʷʜ; 

ɽʇʈ ï ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʠʡ ʨʝʪʠʢʫʣʫʤ. 
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ʆʉʅʆɺʅɸ ʏɸʉʊʀʅɸ 

 

 

ɺʉʊʋʇ 

 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ɺ ʩʪʨʫʢʪʫʨʽ ʩʫʯʘʩʥʦʾ ʥʝʚʨʦʣʦʛʽʯʥʦʾ ʧʘʪʦʣʦʛʽʾ ʦʜʥʝ ʟ 

ʧʨʦʚʽʜʥʠʭ ʤʽʩʮʴ ʟʘʡʤʘʶʪʴ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ [205, 285]. ʗʢ 

ʟʘʟʥʘʯʘʻʪʴʩʷ ʨʷʜʦʤ ʜʦʩʣʽʜʥʠʢʽʚ [103, 270, 283], ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʦʶ 

ʧʘʪʦʣʦʛʽʻʶ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʱʦ ʚʨʘʞʘʻ ʧʝʨʝʚʘʞʥʦ ʣʶʜʝʡ 

ʤʦʣʦʜʦʛʦ ʧʨʘʮʝʟʜʘʪʥʦʛʦ ʚʽʢʫ (16-45ʨʦʢʽʚ) ʪʘ ʰʚʠʜʢʦ ʧʨʠʚʦʜʠʪʴ ʜʦ 

ʽʥʚʘʣʽʜʠʟʘʮʽʾ, ʻ ʨʦʟʩʽʷʥʠʡ ʩʢʣʝʨʦʟ (ʈʉ) ï ʭʨʦʥʽʯʥʝ ʘʫʪʦʽʤʫʥʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ, 

ʧʨʠ ʷʢʦʤʫ ʫʰʢʦʜʞʫʻʪʴʩʷ ʤʽʻʣʽʥʦʚʘ ʦʙʦʣʦʥʢʘ ʥʝʨʚʦʚʠʭ ʚʦʣʦʢʦʥ ʛʦʣʦʚʥʦʛʦ ʽ 

ʩʧʠʥʥʦʛʦ ʤʦʟʢʫ. ʆʩʦʙʣʠʚʽʩʪʶ ʭʚʦʨʦʙʠ ʻ ʦʜʥʦʯʘʩʥʝ ʫʨʘʞʝʥʥʷ ʢʽʣʴʢʦʭ ʨʽʟʥʠʭ 

ʚʽʜʜʽʣʽʚ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʷʚʠ ʫ ʭʚʦʨʠʭ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʥʝʚʨʦʣʦʛʽʯʥʠʭ ʩʠʤʧʪʦʤʽʚ. ʄʦʨʬʦʣʦʛʽʯʥʦʶ ʦʩʥʦʚʦʶ ʭʚʦʨʦʙʠ ʻ ʫʪʚʦʨʝʥʥʷ ʪʘʢ 

ʟʚʘʥʠʭ ʙʣʷʰʦʢ ʨʦʟʩʽʷʥʦʛʦ ʩʢʣʝʨʦʟʫ ï ʦʩʝʨʝʜʢʽʚ ʨʫʡʥʫʚʘʥʥʷ ʤʽʻʣʽʥʫ 

(ʜʝʤʽʻʣʽʥʽʟʘʮʽʷ) ʙʽʣʦʾ ʨʝʯʦʚʠʥʠ ʛʦʣʦʚʥʦʛʦ ʪʘ ʩʧʠʥʥʦʛʦ ʤʦʟʢʫ [86,  303].  

ɿʜʦʙʫʪʢʠ ʢʣʽʥʽʯʥʦʾ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʤʝʜʠʮʠʥʠ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ 

ʜʦʟʚʦʣʠʣʠ ʟ'ʷʩʫʚʘʪʠ ʤʝʭʘʥʽʟʤʠ ʨʦʟʚʠʪʢʫ ʮʽʻʾ ʧʘʪʦʣʦʛʽʾ, ʚʠʜʽʣʠʪʠ ʥʦʚʽ 

ʥʦʟʦʣʦʛʽʯʥʽ ʬʦʨʤʠ, ʨʦʟʨʦʙʠʪʠ ʾʭ ʜʽʘʛʥʦʩʪʠʯʥʽ ʢʨʠʪʝʨʽʾ ʪʘ ʚʜʦʩʢʦʥʘʣʠʪʠ 

ʬʘʨʤʘʢʦʪʝʨʘʧʽʶ [287, 292]. ɼʽʘʛʥʦʩʪʠʢʘ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ 

ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʜʦʟʚʦʣʷʻ 

ʚʧʣʠʚʘʪʠ ʥʘ ʧʨʦʛʥʦʟ ʧʝʨʝʙʽʛʫ ʭʚʦʨʦʙʠ ʪʘ ʽʩʪʦʪʥʦ ʧʦʣʽʧʰʠʪʠ ʷʢʽʩʪʴ ʞʠʪʪʷ 

ʭʚʦʨʠʭ. 

ɺʦʜʥʦʯʘʩ ʥʘ ʩʴʦʛʦʜʥʽ ʫ ʭʚʦʨʠʭ ʥʘ ʈʉ ʚʩʝ ʙʽʣʴʰʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʻ 

ʧʨʦʙʣʝʤʘ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ. ʈʦʙʦʪʠ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʥʝ 

ʤʝʥʰʝ 2/3 ʧʘʮʽʻʥʪʽʚ ʽʟ ʈʉ (ʚʽʜ 50 ʜʦ 80 %) ʚ ʪʽʡ ʯʠ ʽʥʰʽʡ ʤʽʨʽ ʩʪʨʘʞʜʘʶʪʴ ʚʽʜ 

ʙʦʣʶ, ʧʨʠ ʮʴʦʤʫ ʥʝ ʤʝʥʰʝ 40 % ʟ ʥʠʭ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʡʦʛʦ ʷʢ ʧʦʩʪʽʡʥʠʡ [5, 

7, 42, 198]. ɹʽʣʴ ʧʨʠ ʨʦʟʩʽʷʥʦʤʫ ʩʢʣʝʨʦʟʽ ʤʦʞʝ ʧʨʦʷʚʣʷʪʠʩʷ ʫ ʚʠʛʣʷʜʽ 
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ʩʦʤʘʪʠʯʥʠʭ ʥʦʮʠʮʝʧʪʠʚʥʠʭ ʩʠʥʜʨʦʤʽʚ,  ʧʦʚôʷʟʘʥʠʭ ʽʟ ʤ'ʷʟʦʚʦ-ʩʢʝʣʝʪʥʠʤ ʪʘ 

ʭʨʦʥʽʯʥʠʤ ʙʦʣʝʤ, ʘʙʦ ʞ ʥʝʚʨʦʧʘʪʠʯʥʦʛʦ (ʜʠʟʝʩʪʝʟʠʯʥʦʛʦ ʯʠ ʪʨʫʥʢʘʣʴʥʦʛʦ) 

ʙʦʣʶ [75].  

ɺ ʪʝʨʘʧʽʾ ʥʦʮʠʮʝʧʪʠʚʥʠʭ ʙʦʣʴʦʚʠʭ ʩʠʥʜʨʦʤʽʚ ʧʨʠ ʈʉ ʘʢʪʠʚʥʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʥʝʩʪʝʨʦʾʜʥʽ ʧʨʦʪʠʟʘʧʘʣʴʥʽ ʧʨʝʧʘʨʘʪʠ, ʟ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ 

ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ ʷʢʠʭ (ʫʣʴʮʝʨʦʛʝʥʥʘ ʜʽʷ, ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʛʣʽʢʝʤʽʾ ʪʦʱʦ) 

ʨʝʢʦʤʝʥʜʦʚʘʥʦ, ʥʘʩʘʤʧʝʨʝʜ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʣʝʢʪʠʚʥʠʭ ʙʣʦʢʘʪʦʨʽʚ 

ʮʠʢʣʦʦʢʩʠʛʝʥʘʟʠ 2 ʪʠʧʫ [5, 42]. ɺʦʜʥʦʯʘʩ ʚ ʪʝʨʘʧʽʾ ʥʝʚʨʦʧʘʪʠʯʥʠʭ ʙʦʣʴʦʚʠʭ 

ʩʠʥʜʨʦʤʽʚ ʧʨʠ ʈʉ ʚʠʩʦʢʫ ʪʝʨʘʧʝʚʪʠʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʷʚʣʷʶʪʴ ʪʘʢ ʟʚʘʥʽ 

ʘʜ'ʶʚʘʥʪʥʽ ʟʥʝʙʦʣʶʶʯʽ ʟʘʩʦʙʠ ï ʘʥʪʠʢʦʥʚʫʣʴʩʘʥʪʠ [7, 42] ʪʘ ʘʥʪʠʜʝʧʨʝʩʘʥʪʠ 

[95, 234].  

ʆʜʥʘʢ ʚʩʽʤʘ ʜʦʩʣʽʜʥʠʢʘʤʠ ʧʨʦʙʣʝʤʠ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ ʧʨʠ PC 

ʥʘʛʦʣʦʰʫʻʪʴʩʷ, ʱʦ ʥʘʪʝʧʝʨ ʥʝʤʘʻ ʻʜʠʥʦʾ ʜʫʤʢʠ ʥʘ ʧʨʠʯʠʥʠ ʚʠʥʠʢʥʝʥʥʷ, 

ʤʝʭʘʥʽʟʤʠ ʨʦʟʚʠʪʢʫ, ʟʛʽʜʥʦ ʟ ʚʽʢʦʤ, ʩʪʘʪʪʶ, ʪʷʞʢʽʩʪʶ ʭʚʦʨʦʙʠ [8, 75]. ɼʦʩʽ 

ʟʘʣʠʰʘʶʪʴʩʷ ʜʠʩʢʫʪʘʙʝʣʴʥʳʤʠ ʧʠʪʘʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʙʦʣʶ ʽ ʢʣʽʥʽʯʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ PC [8, 42, 213]. ɼʦ ʪʦʛʦ ʞ, ʥʘ ʩʴʦʛʦʜʥʽ ʥʝ ʽʩʥʫʻ ʻʜʠʥʦʾ 

ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʙʦʣʴʦʚʠʭ ʩʠʥʜʨʦʤʽʚ ʧʨʠ ʨʦʟʩʽʷʥʦʤʫ ʩʢʣʝʨʦʟʽ, ʘ ʪʘʢʦʞ ʥʝ 

ʚʠʩʚʽʪʣʝʥʽ ʧʠʪʘʥʥʷ ʾʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʽʟʫ. 

ʋ ʜʦʩʪʫʧʥʽʡ ʥʘʤ ʣʽʪʝʨʘʪʫʨʽ ʟʥʘʡʜʝʥʦ ʣʠʰʝ ʧʦʦʜʠʥʦʢʽ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ 

ʤʦʞʣʠʚʠʡ ʧʦʯʘʪʦʢ ʨʦʟʩʽʷʥʦʛʦ ʩʢʣʝʨʦʟʫ ʟ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ. ɹʽʣʴ, ʷʢ 

ʩʠʤʧʪʦʤ ʜʝʙʶʪʫ, ʦʧʠʩʫʶʪʴ ʚʽʜ 8 ʜʦ 21% ʚʠʧʘʜʢʽʚ [42, 198]. He ʚʠʷʚʣʝʥʦ 

ʞʦʜʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʩʧʝʮʽʘʣʴʥʦ ʧʨʠʩʚʷʯʝʥʦʛʦ ʘʥʘʣʽʟʫ ʙʦʣʴʦʚʦʛʦ ʜʝʙʶʪʫ, 

ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʝʨʝʙʽʛʫ ʟʘʭʚʦʨʶʚʘʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʜʫ 

ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ, ʷʢʠʡ ʩʬʦʨʤʫʚʘʚʩʷ ʥʘ ʧʦʯʘʪʢʫ ʭʚʦʨʦʙʠ. 

ɽʬʝʢʪʠʚʥʘ ʪʝʨʘʧʽʷ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ ʧʨʠ ʨʦʟʩʽʷʥʦʤʫ ʩʢʣʝʨʦʟʽ ʚ ʜʘʥʠʡ 

ʯʘʩ ʪʘʢʦʞ ʻ ʘʢʪʫʘʣʴʥʠʤ ʽ ʚ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ ʥʝʚʠʨʽʰʝʥʠʤ ʟʘʚʜʘʥʥʷʤ. 

ʇʨʦʚʝʜʝʥʽ ʚ ɼʘʥʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʦʚʥʦʮʽʥʥʫ ʟʥʝʙʦʣʶʶʯʫ 

ʪʝʨʘʧʽʶ ʦʪʨʠʤʫʶʪʴ ʪʽʣʴʢʠ 42% ʭʚʦʨʠʭ PC [8, 293].  

ɺʦʜʥʦʯʘʩ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʠʡ ʭʘʨʘʢʪʝʨ ʟʘʭʚʦʨʶʚʘʥʥʷ ʜʘ̒ ʧʽʜʩʪʘʚʫ ʜʣʷ 

ʨʘʥʥʴʦʛʦ ʧʦʯʘʪʢʫ ʧʨʦʚʝʜʝʥʥʷ ʥʝʡʨʦʧʨʦʪʝʢʪʠʚʥʦʾ ʪʝʨʘʧʽʾ, ʷʢʘ çʨʦʟʰʠʚʘʪʠʤʝè 
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ʥʘʡʙʽʣʴʰ çʚʫʟʴʢʽ ʤʽʩʮʷè ʥʝʡʨʦʧʨʦʪʝʢʪʠʚʥʦʛʦ ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ. 

ʅʝʡʨʦʧʨʦʪʝʢʮʽʷ ʧʨʠ ʨʦʟʩʽʷʥʦʤʫ ʩʢʣʝʨʦʟʽ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʧʨʦʬʽʣʘʢʪʠʢʫ 

ʥʝʡʨʦʘʧʦʧʪʦʟʫ, ʧʽʜʪʨʠʤʢʫ ʥʝʨʚʦʚʠʭ ʪʘ ʛʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ, ʷʢʽ ʛʠʥʫʪʴ, ʘ ʪʘʢʦʞ 

ʨʝʛʝʥʝʨʘʮʽʶ ʫʰʢʦʜʞʝʥʴ ʪʘ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʷʢ ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʪʝʨʘʧʝʚʪʠʯʥʠʡ 

ʧʽʜʭʽʜ ʚ ʨʝʛʫʣʷʮʽʾ ʙʘʣʘʥʩʫ ʽʤʫʥʥʠʭ ʽ ʥʝʡʨʦʪʨʦʬʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʟʘ ʜʘʥʦʾ 

ʧʘʪʦʣʦʛʽʾ [71, 205, 163]. 

ɺʽʜʥʦʩʥʦʶ, ʥʘʙʣʠʞʝʥʦʶ ʤʦʜʝʣʣʶ ʜʝʤʽʻʣʽʥʽʟʫʶʯʠʭ ʟʘʭʚʦʨʶʚʘʥʴ 

ʣʶʜʠʥʠ (ʚ ʪ.ʯ. ʨʦʟʩʽʷʥʦʛʦ ʩʢʣʝʨʦʟʫ) ʻ ʚʽʜʪʚʦʨʶʚʘʥʠʡ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʘʣʝʨʛʽʯʥʠʡ ʝʥʮʝʬʘʣʦʤʽʻʣʽʪ (ɽɸɽ). ʆʜʥʘʢ ʙʽʦʭʽʤʽʯʥʽ, 

ʽʤʫʥʦʣʦʛʽʯʥʽ ʪʘ ʤʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʧʨʠ ɽɸɽ ʤʘʶʪʴ ʧʨʠʥʮʠʧʦʚʫ ʩʭʦʞʽʩʪʴ ʟ 

ʘʥʘʣʦʛʽʯʥʠʤʠ ʟʤʽʥʘʤʠ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʘʫʪʦʽʤʫʥʥʽ ʜʝʤʽʻʣʽʥʽʟʫʶʯʽ 

ʫʨʘʞʝʥʥʷ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʚ ʢʣʽʥʽʮʽ, ʱʦ ʜʘʻ ʧʽʜʩʪʘʚʫ ʚʚʘʞʘʪʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʘʣʝʨʛʽʯʥʠʡ ʝʥʮʝʬʘʣʦʤʽʻʣʽʪ ʘʜʝʢʚʘʪʥʦʶ ʪʘ ʦʧʪʠʤʘʣʴʥʦʶ 

ʤʦʜʝʣʣʶ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʩʫʪʪʻʚʦ ʨʦʟʰʠʨʠʪʠ ʤʝʞʽ ʜʦʩʣʽʜʞʝʥʴ ʧʠʪʘʥʴ ʝʪʽʦʣʦʛʽʾ, 

ʧʘʪʦʛʝʥʝʟʫ, ʪʝʨʘʧʽʾ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ ʜʝʤʽʻʣʽʥʽʟʫʶʯʠʭ ʟʘʭʚʦʨʶʚʘʥʴ [2, 239].  

ɺʩʝ ʚʠʱʝʚʢʘʟʘʥʝ ʚʠʟʥʘʯʘʻ ʥʘʫʢʦʚʫ ʪʘ ʧʨʘʢʪʠʯʥʫ ʟʥʘʯʠʤʽʩʪʴ 

ʧʦʛʣʠʙʣʝʥʠʭ ʧʦʨʽʚʥʷʣʴʥʠʭ ʬʘʨʤʘʢʦʜʠʥʘʤʽʯʥʠʭ ʪʘ ʬʘʨʤʘʢʦʢʽʥʝʪʠʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʥʝʙʦʣʶʶʯʠʭ ʪʘ ʥʝʡʨʦʧʨʦʪʝʢʪʦʨʥʠʭ ʟʘʩʦʙʽʚ ʟʘ 

ʫʤʦʚ ʙʘʟʦʚʦʾ ʛʦʨʤʦʥʦʪʝʨʘʧʽʾ ʨʦʟʩʽʷʥʦʛʦ ʩʢʣʝʨʦʟʫ, ʱʦ ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ 

ʪʝʦʨʝʪʠʯʥʠʤʠ ʧʝʨʝʜʫʤʦʚʘʤʠ ʦʧʪʠʤʽʟʘʮʽʾ ʬʘʨʤʘʢʦʪʝʨʘʧʽʾ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ 

ʪʘ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʟʘʭʠʩʪʫ ʤʦʟʢʫ ʫ ʭʚʦʨʠʭ ʥʘ ʨʦʟʩʽʷʥʠʡ ʩʢʣʝʨʦʟ. 

ɿʚ'ʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. ʈʦʙʦʪʘ 

ʚʠʢʦʥʘʥʘ ʟʛʽʜʥʦ ʟ ʧʣʘʥʦʤ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ ʢʘʬʝʜʨʠ ʬʘʨʤʘʢʦʣʦʛʽʾ ʽ 

ʢʣʽʥʽʯʥʦʾ ʬʘʨʤʘʢʦʣʦʛʽʾ ɼɿ çɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ ʤʝʜʠʯʥʘ ʘʢʘʜʝʤʽʷ ʄʆɿ 

ʋʢʨʘʾʥʠè ʪʘ ʻ ʬʨʘʛʤʝʥʪʦʤ ʅɼʈ: çɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʪʝʦʨʝʪʠʯʥʝ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʟʥʝʙʦʣʶʚʘʣʴʥʦʾ ʪʘ ʥʝʡʨʦʧʨʦʪʝʢʪʦʨʥʦʾ  

ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʾ ʪʝʨʘʧʽʾ ʚ ʫʤʦʚʘʭ ʤʦʜʝʣʴʦʚʘʥʦʾ ʧʘʪʦʣʦʛʽʾè (ˉ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 

0104U006269), çʉʠʩʪʝʤʥʘ ʬʘʨʤʘʢʦʣʦʛʽʷ ʥʝʦʧʽʦʾʜʥʠʭ ʘʥʘʣʴʛʝʪʠʢʽʚ ʪʘ ʟʘʩʦʙʽʚ 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʟʘʭʠʩʪʫ ʤʦʟʢʫ ʚ ʫʤʦʚʘʭ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚè 

(  ̄ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0114U000935). 
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ʄʝʪʘ ʨʦʙʦʪʠ ʪʘ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʪʝʦʨʝʪʠʯʥʝ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʽ ʙʝʟʧʝʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʣʘʩʠʯʥʠʭ ʽ 

ʘʜôʶʚʘʥʪʥʠʭ ʙʦʣʝʪʘʤʫʶʯʠʭ ʟʘʩʦʙʽʚ ʪʘ ʟʘʩʦʙʽʚ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʟʘʭʠʩʪʫ 

ʤʦʟʢʫ ʟʘ ʫʤʦʚ ʤʦʜʝʣʴʦʚʘʥʦʛʦ ʘʣʝʨʛʽʯʥʦʛʦ ʝʥʮʝʬʘʣʦʤʽʻʣʽʪʫ ʥʘ ʬʦʥʽ ʙʘʟʦʚʦʾ 

ʛʦʨʤʦʥʦʪʝʨʘʧʽʾ. 

ɿʛʽʜʥʦ ʟ ʤʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʩʬʦʨʤʦʚʘʥʽ ʥʘʩʪʫʧʥʽ ʟʘʜʘʯʽ: 

1. ɺʠʟʥʘʯʠʪʠ ʩʧʝʢʪʨ ʦʩʦʙʣʠʚʦʩʪʽ ʟʥʝʙʦʣʶʶʯʦʾ ʘʢʪʠʚʥʦʩʪʽ ʥʝʦʧʽʦʾʜʥʠʭ 

ʘʥʘʣʴʛʝʪʠʢʽʚ ʟʘ ʫʤʦʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʘʣʝʨʛʽʯʥʦʛʦ ʝʥʮʝʬʘʣʦʤʽʻʣʽʪʫ. 

2. ʇʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʥʝʡʨʦʪʨʦʧʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʧʨʦʪʠʩʫʜʦʤʥʠʭ ʟʘʩʦʙʽʚ ʟʘ 

ʫʤʦʚ ʤʦʜʝʣʴʦʚʘʥʦʾ ʧʘʪʦʣʦʛʽʾ ʎʅʉ.  

3. ʆʮʽʥʠʪʠ ʘʥʪʠʥʦʮʠʮʝʧʪʠʚʥʠʡ ʧʦʪʝʥʮʽʘʣ ʘʥʪʠʜʝʧʨʝʩʘʥʪʽʚ ʟʘ ʫʤʦʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʘʣʝʨʛʽʯʥʦʛʦ ʝʥʮʝʬʘʣʦʤʽʻʣʽʪʫ. 

4. ʇʨʦʚʝʩʪʠ ʧʦʨʽʚʥʷʣʴʥʠʡ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʟʘʩʦʙʽʚ 

ʥʝʡʨʦʧʨʦʪʝʢʪʠʚʥʦ-ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʟʘ ʫʤʦʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʤʦʜʝʣʴʦʚʘʥʦʾ ʜʝʤʽʻʣʽʥʽʟʫʶʯʦʾ ʧʘʪʦʣʦʛʽʾ. 

5. ʇʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʦʾ ʩʫʤʽʩʥʦʩʪʽ ʢʦʤʙʽʥʘʮʽʡ-ʣʽʜʝʨʽʚ ʟʘ ʫʤʦʚ 

ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʚʚʝʜʝʥʥʷ. 

6. ʇʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʠʭ ʟʤʽʥ ʚ ʢʦʨʽ ʚʝʣʠʢʠʭ ʧʽʚʢʫʣʴ ʪʘ 

ʛʽʧʦʢʘʤʧʽ ʟʘ ʫʤʦʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʘʣʝʨʛʽʯʥʦʛʦ ʝʥʮʝʬʘʣʦʤʽʻʣʽʪʫ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʙʽʥʘʮʽʡ-ʣʽʜʝʨʽʚ ʟʥʝʙʦʣʶʶʯʦʾ ʪʘ ʥʝʡʨʦʧʨʦʪʝʢʪʠʚʥʦʾ 

ʪʝʨʘʧʽʾ. 

7. ʆʙˇʨʫʥʪʫʚʘʪʠ ʧʨʠʥʮʠʧʠ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʪʘ ʙʝʟʧʝʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʢʣʘʩʠʯʥʠʭ ʽ ʘʜôʶʚʘʥʪʥʠʭ ʙʦʣʝʪʘʤʫʶʯʠʭ ʟʘʩʦʙʽʚ ʪʘ ʟʘʩʦʙʽʚ 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʟʘʭʠʩʪʫ ʤʦʟʢʫ ʚ ʫʤʦʚʘʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʘʣʝʨʛʽʯʥʦʛʦ ʝʥʮʝʬʘʣʦʤʽʻʣʽʪʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʙʘʟʦʚʦʾ ʛʦʨʤʦʥʦʪʝʨʘʧʽʾ 

ʧʘʪʦʣʦʛʽʾ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ. 

ʆʙóʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʙʦʣʴʦʚʠʡ ʽ ʥʝʚʨʦʧʘʪʠʯʥʠʡ ʩʠʥʜʨʦʤ ʪʘ ʢʦʛʥʽʪʠʚʥʘ 

ʜʠʩʬʫʥʢʮʽʷ ʟʘ ʫʤʦʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʘʣʝʨʛʽʯʥʦʛʦ ʝʥʮʝʬʘʣʦʤʽʻʣʽʪʫ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʫʩʫʥʝʥʥʷ ʙʦʣʶ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʷʜʫ 

ʥʝʦʧʽʦʾʜʥʠʭ ʽ ʘʜ'ʶʚʘʥʪʥʠʭ ʘʥʘʣʴʛʝʪʠʢʽʚ ʪʘ ʢʦʨʝʢʮʽʷ ʢʦʛʥʽʪʠʚʥʠʭ ʽ 
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ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʠʭ ʧʦʨʫʰʝʥʴ ʟʘʩʦʙʘʤʠ ʥʝʡʨʦʧʨʦʪʝʢʪʠʚʥʦ-

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʧʨʠ ɽɸɽ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʧʦʚʝʜʽʥʢʦʚʽ, ʙʽʦʭʽʤʽʯʥʽ, ʬʘʨʤʘʢʦʣʦʛʽʯʥʽ, 

ʥʝʡʨʦʭʽʤʽʯʥʽ, ʛʽʩʪʦʤʦʨʬʦʣʦʛʽʯʥʽ ʪʘ ʩʪʘʪʠʩʪʠʯʥʽ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɺ ʝʢʩʧʝʨʠʤʝʥʪʽ ʚʧʝʨʰʝ 

ʧʨʦʚʝʜʝʥʽ ʩʠʩʪʝʤʥʽ ʧʦʨʽʚʥʷʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʘʥʪʠʥʦʮʠʮʝʧʪʠʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʢʣʘʩʠʯʥʠʭ ʥʝʥʘʨʢʦʪʠʯʥʠʭ (ʧʘʨʘʮʝʪʘʤʦʣ, ʜʠʢʣʦʬʝʥʘʢ ʥʘʪʨʽʶ, ʽʙʫʧʨʦʬʝʥ, 

ʣʦʨʥʦʢʩʠʢʘʤ, ʤʝʣʦʢʩʠʢʘʤ, ʮʝʣʝʢʦʢʩʠʙ, ʢʝʪʦʨʦʣʘʢ) ʽ ʘʜôʶʚʘʥʪʥʠʭ 

(ʢʘʨʙʘʤʘʟʝʧʽʥ, ʪʦʧʽʨʘʤʘʪ, ʚʘʣʴʧʨʦʘʪ ʥʘʪʨʽʶ, ʛʘʙʘʧʝʥʪʠʥ, ʧʨʝʛʘʙʘʣʽʥ, 

ʘʤʽʪʨʠʧʪʠʣʽʥ, ʬʣʫʦʢʩʝʪʠʥ, ʧʘʨʦʢʩʝʪʠʥ, ʪʨʘʟʦʜʦʥ)  ʘʥʘʣʴʛʝʪʠʢʽʚ, ʘ ʪʘʢʦʞ 

ʥʝʡʨʦʧʨʦʪʝʢʪʦʨʦʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʮʠʪʠʢʦʣʽʥʫ, ʘʣʴʬʘ-ʣʽʧʦʻʚʦʾ ʢʠʩʣʦʪʠ, 

ʥʽʮʝʨʛʦʣʽʥʫ, ʜʦʥʝʧʝʟʠʣʫ ʽ ʬʽʢʩʦʚʘʥʦʾ ʢʦʤʙʽʥʘʮʽʾ çɺè-ʚʽʪʘʤʽʥʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʥʝʡʨʦʚʽʪʘʥʫ ʟʘ ʫʤʦʚ ʤʦʜʝʣʴʦʚʘʥʦʾ ʜʝʤʽʻʣʽʥʽʟʫʶʯʦʾ ʧʘʪʦʣʦʛʽʾ ï 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʘʣʝʨʛʽʯʥʦʛʦ ʝʥʮʝʬʘʣʦʤʽʻʣʽʪʫ (ɽɸɽ). ɼʦʚʝʜʝʥʝ ʢʣʶʯʦʚʝ 

ʟʥʘʯʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ PGH-ʩʠʥʪʘʟʠ ʛʦʣʦʚʥʦʛʦ ʪʘ ʩʧʠʥʥʦʛʦ ʤʦʟʢʫ ʚ ʤʝʭʘʥʽʟʤʘʭ 

ʟʥʝʙʦʣʶʶʯʦʾ ʜʽʾ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʥʝʩʪʝʨʦʾʜʥʠʭ ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʪʘ 

ʚʧʝʨʰʝ ʧʨʦʚʝʜʝʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʤʽʞ ʨʽʚʥʝʤ ʟʘʟʥʘʯʝʥʦʛʦ ʬʝʨʤʝʥʪʫ ʽ 

ʘʥʪʠʥʦʮʠʮʝʧʪʠʚʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ ʅʇɿɿ. ʊʝʦʨʝʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʽ ʤʝʭʘʥʽʟʤʠ  

ʥʝʡʨʦʧʨʦʪʝʢʪʦʨʦʥʦʾ ʪʘ ʥʦʦʪʨʦʧʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʮʠʪʠʢʦʣʽʥʫ, ʘʣʴʬʘ-ʣʽʧʦʻʚʦʾ 

ʢʠʩʣʦʪʠ, ʥʽʮʝʨʛʦʣʽʥʫ, ʜʦʥʝʧʝʟʠʣʫ ʽ ʥʝʡʨʦʚʽʪʘʥʫ ʪʘ ʜʦʮʽʣʴʥʽʩʪʴ ʾʭ ʧʨʠʟʥʘʯʝʥʥʷ 

ʜʣʷ ʪʝʨʘʧʽʾ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ ʧʦʨʫʰʝʥʴ ʢʦʛʥʽʪʠʚʥʠʭ ʬʫʥʢʮʽʡ, ʽʥʜʫʢʦʚʘʥʠʭ 

ɽɸɽ. ɺʧʝʨʰʝ ʧʨʦʚʝʜʝʥʠʡ ʩʠʩʪʝʤʥʠʡ ʧʦʛʣʠʙʣʝʥʠʡ ʘʥʘʣʽʟ ʤʽʪʦʧʨʦʪʝʢʪʦʨʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʚ ʤʝʭʘʥʽʟʤʘʭ ʥʝʡʨʦʧʨʦʪʝʢʮʽʾ ʢʦʤʙʽʥʘʮʽʾ çʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥ + 

ʮʠʪʠʢʦʣʽʥè ʟʘ ʫʤʦʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʘʣʝʨʛʽʯʥʦʛʦ ʝʥʮʝʬʘʣʦʤʽʻʣʽʪʫ ʪʘ 

ʜʦʚʝʜʝʥʘ ʜʦʮʽʣʴʥʽʩʪʴ ʾʭ ʩʫʤʽʩʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢ ʥʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʦʤʫ ʨʽʚʥʽ, 

ʪʘʢ ʽ ʥʘ ʨʽʚʥʽ ʬʘʨʤʘʢʦʢʽʥʝʪʠʯʥʠʭ ʚʟʘʻʤʦʜʽʡ.    

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʥʝʡʨʦʧʨʦʪʝʢʪʠʚʥʦ-

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʟʜʘʪʥʝ ʧʦʧʝʨʝʜʞʫʚʘʪʠ ʣʝʪʘʣʴʥʽ ʚʠʧʘʜʢʠ, 

ʛʘʣʴʤʫʚʘʪʠ ʨʦʟʚʠʪʦʢ ʥʝʚʨʦʣʦʛʽʯʥʠʭ ʨʦʟʣʘʜʽʚ ʘʙʦ ʞ ʟʤʝʥʰʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ 

ʪʚʘʨʠʥ ʟ ʚʘʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ɽɸɽ. ʇʦʢʘʟʘʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʠʤ 
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ʟʘʩʦʙʦʤ ʥʝʡʨʦʧʨʦʪʝʢʮʽʾ ʧʨʠ ɽɸɽ ʟʘ ʫʤʦʚ ʪʝʨʘʧʽʾ ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥʦʤ ʻ 

ʮʠʪʠʢʦʣʽʥ, ʷʢʠʡ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʧʦʧʝʨʝʜʞʘʻ ʨʦʟʚʠʪʦʢ ʥʝʚʨʦʣʦʛʽʯʥʠʭ 

ʧʦʨʫʰʝʥʴ ʽ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦ, ʚ 3,3 - 4 ʨʘʟʠ (ʨ <0,05) ʧʦʨʽʚʥʷʥʦ ʟ 

ʛʨʫʧʦʶ ʢʦʥʪʨʦʣʶ ʟʤʝʥʰʫʻ ʪʷʞʢʽʩʪʴ ʽ ʪʨʠʚʘʣʽʩʪʴ ʧʝʨʝʙʽʛʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʘʣʝʨʛʽʯʥʦʛʦ ʝʥʮʝʬʘʣʦʤʽʻʣʽʪʫ ʫ ʪʚʘʨʠʥ.  ɿʘʟʥʘʯʝʥʦ, ʱʦ 

ʢʫʨʩʦʚʘ ʥʝʡʨʦʧʨʦʪʝʢʪʠʚʥʘ ʪʝʨʘʧʽʷ ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʧʦʚʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ 

ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʠʭ ʟʤʽʥ ʤʦʟʢʫ, ʧʨʦʪʝ ʟʙʽʣʴʰʫʻ ʱʽʣʴʥʽʩʪʴ ʫʧʘʢʦʚʢʠ 

ʩʠʥʘʧʪʠʯʥʠʭ ʚʝʟʠʢʫʣ ʽ ʩʧʨʠʷʻ ʩʪʘʙʽʣʽʟʘʮʽʾ ʩʪʨʫʢʪʫʨʠ ʧʨʝʩʠʥʘʧʪʠʯʥʦʾ ʪʘ 

ʧʦʩʪʩʠʥʘʧʪʠʯʥʦʾ ʤʝʤʙʨʘʥ, ʘʢʪʠʚʫʻ ʢʦʤʧʝʥʩʘʪʦʨʥʦ-ʘʜʘʧʪʘʮʽʡʥʽ ʧʨʦʮʝʩʠ ʚ 

ʥʝʡʨʦʥʘʣʴʥʠʭ ʽ ʛʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥʘʭ, ʘ ʪʘʢʦʞ ʩʪʘʙʽʣʽʟʫʻ ʩʪʘʥ 

ʛʝʤʘʪʦʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ. 

ɼʦʚʝʜʝʥʦ, ʱʦ ʚ ʢʦʤʙʽʥʘʮʽʷʭ çʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥ-ʤʝʣʦʢʩʠʢʘʤè, 

çʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥ-ʛʘʙʘʧʝʥʪʠʥè ʽ çʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥ-ʮʠʪʠʢʦʣʽʥè ʚʽʜʩʫʪʥʽ 

ʤʦʞʣʠʚʽ ʚʟʘʻʤʦʜʽʾ ʷʢ ʥʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʦʤʫ ʨʽʚʥʽ (ʧʨʠ ʢʦʤʙʽʥʘʮʽʾ ʚ ʣʽʢʘʨʩʴʢʽʡ 

ʬʦʨʤʽ), ʪʘʢ ʽ ʥʘ ʨʽʚʥʽ ʬʘʨʤʘʢʦʢʽʥʝʪʠʯʥʠʭ ʚʟʘʻʤʦʜʽʡ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʚ ʧʝʨʽʦʜʘʭ ʥʘʧʽʚʚʠʚʝʜʝʥʥʷ, ʘ ʪʘʢʦʞ ʥʝʧʨʷʤʦʤʫ ʤʝʭʘʥʽʟʤʽ 

ʨʦʟʚʠʪʢʫ ʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʝʬʝʢʪʫ ʜʦʩʣʽʜʞʝʥʠʭ ʩʧʦʣʫʢ ʟ ʬʘʨʤʘʢʦʢʽʥʝʪʠʯʥʦʾ 

ʪʦʯʢʠ ʟʦʨʫ ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʦʶ ʻ ʢʦʤʙʽʥʘʮʽʷ ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥʫ ʟ 

ʮʠʪʠʢʦʣʽʥʦʤ.  

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʙˇʨʫʥʪʦʚʘʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʙʽʥʘʮʽʡ 

çʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥ-ʤʝʣʦʢʩʠʢʘʤè ʽ çʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥ-ʛʘʙʘʧʝʥʪʠʥè ʟʘ ʫʤʦʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʘʣʝʨʛʽʯʥʦʛʦ ʝʥʮʝʬʘʣʦʤʽʻʣʽʪʫ ʻ ʝʬʝʢʪʠʚʥʠʤ ʪʘ 

ʨʘʮʽʦʥʘʣʴʥʠʤ ʥʘʧʨʷʤʢʦʤ ʬʘʨʤʘʢʦʪʝʨʘʧʽʾ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ, ʘ ʧʨʠʟʥʘʯʝʥʥʷ 

ʢʦʤʧʦʟʠʮʽʾ çʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥ-ʮʠʪʠʢʦʣʽʥè, ʱʦ ʩʧʨʠʷʻ ʛʘʣʴʤʫʚʘʥʥʶ 

ʙʽʦʜʝʛʨʘʜʘʮʽʾ ʩʬʽʥʛʦʤʽʻʣʽʥʫ ʽ ʢʘʨʜʽʦʣʽʧʽʥʫ, ʚʽʜʥʦʚʣʶʻ ʘʢʪʠʚʥʽʩʪʴ 

ʛʣʫʪʘʪʽʦʥʨʝʜʫʢʪʘʟʠ, ʩʪʠʤʫʣʶʶʯʠ ʩʠʥʪʝʟ ʛʣʫʪʘʪʽʦʥʘ ʽ ʚʠʷʚʣʷʶʯʠ 

ʘʥʪʠʘʧʦʧʪʠʯʥʠʡ ʝʬʝʢʪ, ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ 

ʥʝʡʨʦʧʨʦʪʝʢʪʠʚʥʦʾ ʪʝʨʘʧʽʾ ɽɸɽ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʧʽʜʪʚʝʨʜʞʝʥʘ ʇʘʪʝʥʪʦʤ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ 

ˉ111354 ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʣʠʩʪʘʤʠ (ʚʠʧ. 2 ʪʘ ʚʠʧ. 8, 2015 ʨ.). 
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ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ ʧʦʛʣʠʙʣʝʥʥʽ ʫʷʚʣʝʥʴ ʧʨʦ 

ʬʘʨʤʘʢʦʜʠʥʘʤʽʯʥʽ ʪʘ ʬʘʨʤʘʢʦʢʽʥʝʪʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʢʣʘʩʠʯʥʠʭ ʽ ʘʜôʶʚʘʥʪʥʠʭ 

ʙʦʣʝʪʘʤʫʶʯʠʭ ʟʘʩʦʙʽʚ ʪʘ ʟʘʩʦʙʽʚ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʟʘʭʠʩʪʫ ʤʦʟʢʫ ʟʘ ʫʤʦʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʘʣʝʨʛʽʯʥʦʛʦ ʝʥʮʝʬʘʣʦʤʽʻʣʽʪʫ ʥʘ ʬʦʥʽ ʙʘʟʦʚʦʾ 

ʛʦʨʤʦʥʦʪʝʨʘʧʽʾ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʦʚʝʜʝʥʘ ʚʠʩʦʢʘ ʥʦʦʪʨʦʧʥʘ ʪʘ 

ʥʝʡʨʦʧʨʦʪʝʢʪʠʚʥʘ ʘʢʪʠʚʥʽʩʪʴ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʢʦʤʙʽʥʘʮʽʾ ʮʠʪʠʢʦʣʽʥʫ ʪʘ 

ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥʫ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʙˇʨʫʥʪʦʚʘʥʘ ʜʦʮʽʣʴʥʽʩʪʴ 

ʢʦʤʙʽʥʦʚʘʥʦʾ ʪʝʨʘʧʽʾ ʙʦʣʴʦʚʠʭ ʩʠʥʜʨʦʤʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʝʦʧʽʦʾʜʥʠʭ 

ʘʥʘʣʴʛʝʪʠʢʽʚ, ʘʥʪʠʜʝʧʨʝʩʘʥʪʽʚ ʪʘ ʘʥʪʠʢʦʥʚʫʣʴʩʘʥʪʽʚ ʽʟ ʙʘʟʦʚʦʶ 

ʬʘʨʤʘʢʦʪʝʨʘʧʽʻʶ ʨʦʟʩʽʷʥʦʛʦ ʩʢʣʝʨʦʟʫ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʘʥʪʠʥʦʮʠʮʝʧʪʠʚʥʦʾ ʪʝʨʘʧʽʾ ʫ ʭʚʦʨʠʭ ʥʘ ʨʦʟʩʽʷʥʠʡ ʩʢʣʝʨʦʟ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʦʬʦʨʤʣʝʥʦ ʽʥʬʦʨʤʘʮʽʡʥʽ ʣʠʩʪʠ ʟ 

ʧʨʦʙʣʝʤʠ çʌʘʨʤʘʢʦʣʦʛʽʷè (ʚʠʧ. 2, 2015 ʨ.; ʚʠʧ.. 8, 2015ʨ.), ʇʘʪʝʥʪ ʋʢʨʘʾʥʠ ʥʘ 

ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ ˉ111354. 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʧʨʦʚʘʜʞʝʥʦ ʚ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʫ 

ʜʽʷʣʴʥʽʩʪʴ ʢʘʬʝʜʨ ʬʘʨʤʘʢʦʣʦʛʽʾ ʽ ʢʣʽʥʽʯʥʦʾ ʬʘʨʤʘʢʦʣʦʛʽʾ ɼɿ 

çɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ ʤʝʜʠʯʥʘ ʘʢʘʜʝʤʽʷ ʄʆɿ ʋʢʨʘʾʥʠè, ɺɼʅɿ ʋʢʨʘʾʥʠ 

çɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè, ɺʽʥʥʠʮʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ʄ.ɯ. ʇʠʨʦʛʦʚʘ, ɺɼʅɿ ʋʢʨʘʾʥʠ 

çʋʢʨʘʾʥʩʴʢʘ ʤʝʜʠʯʥʘ ʩʪʦʤʘʪʦʣʦʛʽʯʥʘ ʘʢʘʜʝʤʽʷè, ɼɺʅɿ çɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ 

ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè, ɿʘʧʦʨʽʟʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ, ɼɺʅɿ çʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè, 

ʆʜʝʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ʆ.ʆ. ɹʦʛʦʤʦʣʴʮʷ, ɿʆ çɻʨʦʜʥʝʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪè ʨʝʩʧʫʙʣʽʢʠ ɹʝʣʘʨʫʩʴ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɼʠʩʝʨʪʘʮʽʷ ʻ ʩʘʤʦʩʪʽʡʥʦ ʟʘʚʝʨʰʝʥʦʶ 

ʥʘʫʢʦʚʦʶ ʧʨʘʮʝʶ. ɿʘ ʫʯʘʩʪʶ ʥʘʫʢʦʚʦʛʦ ʢʦʥʩʫʣʴʪʘʥʪʘ ʦʙʨʘʥʠʡ ʥʘʧʨʷʤʦʢ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʤʝʪʘ ʪʘ ʟʘʜʘʯʽ, ʘ ʪʘʢʦʞ ʦʙôʻʤ ʤʝʪʦʜʠʯʥʠʭ 
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ʧʽʜʭʦʜʽʚ. ɸʚʪʦʨʦʤ ʩʘʤʦʩʪʽʡʥʦ ʧʨʦʚʝʜʝʥʠʡ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʧʘʪʝʥʪʥʠʡ ʧʦʰʫʢ, 

ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʘʥʠʭ, ʚʽʜʧʨʘʮʴʦʚʘʥʽ ʤʦʜʝʣʽ ʪʘ ʤʝʪʦʜʠ 

ʜʦʩʣʽʜʞʝʥʴ, ʧʨʦʚʝʜʝʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ 

ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ, ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʾʭ ʥʘʫʢʦʚʘ 

ʽʥʪʝʨʧʨʝʪʘʮʽʷ, ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʚʠʩʥʦʚʢʠ ʪʘ ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ. 

ʆʬʦʨʤʣʝʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʪʘ ʘʚʪʦʨʝʬʝʨʘʪʫ ʚʠʢʦʥʘʥʽ ʜʠʩʝʨʪʘʥʪʦʤ 

ʩʘʤʦʩʪʽʡʥʦ. ʈʦʙʦʪʘ ʚʠʢʦʥʘʥʘ  ʥʘ ʢʘʬʝʜʨʽ ʬʘʨʤʘʢʦʣʦʛʽʾ ʽ ʢʣʽʥʽʯʥʦʾ 

ʬʘʨʤʘʢʦʣʦʛʽʾ ɼɿ çɼʄɸ ʄʆɿ ʋʢʨʘʾʥʠè (ʟʘʚʽʜʫʚʘʯ ï ʢ.ʤʝʜ.ʥ., ʜʦʮʝʥʪ 

ʉ.ʄ. ɼʨʦʥʦʚ). ɼʦʩʣʽʜʞʝʥʥʷ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʫʶʯʦʾ ʬʫʥʢʮʽʾ ʤʽʪʦʭʦʥʜʨʽʡ ʪʘ 

ʤʦʨʬʦʤʝʪʨʠʯʥʠʡ ʘʥʘʣʽʟ ʥʝʡʨʦʥʽʚ ʚʠʢʦʥʘʥʽ ʟʘ ʢʦʥʩʫʣʴʪʘʪʠʚʥʦʾ ʜʦʧʦʤʦʛʠ ʟʘʚ. 

ʎʅɼʃ ɿʘʧʦʨʽʟʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʜ.ʤʝʜ.ʥ., ʧʨʦʬ. ɸ.ɺ. 

ɸʙʨʘʤʦʚʘ. ɹʽʦʭʽʤʽʯʥʽ ʪʘ ʬʘʨʤʘʢʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʽ ʟʘ 

ʢʦʥʩʫʣʴʪʘʪʠʚʥʦʾ ʜʦʧʦʤʦʛʠ ʜʦʮʝʥʪʘ ʢʘʬʝʜʨʠ ʟʘʛʘʣʴʥʦʾ ʪʘ ʙʽʦʣʦʛʽʯʥʦʾ ʭʽʤʽʾ, 

ʢ.ʤʝʜ.ʥ. ɸ.ɺ. ʄʝʣʴʥʠʢʘ ɺʽʥʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʤ. ʄ.ɯ.ʇʠʨʦʛʦʚʘ. ʂʦʤʧôʶʪʝʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʬʘʨʤʘʢʦʢʽʥʝʪʠʯʥʦʾ ʩʫʤʽʩʥʦʩʪʽ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʧʨʦʚʝʜʝʥʽ ʟʘ ʢʦʥʩʫʣʴʪʘʪʠʚʥʦʾ ʜʦʧʦʤʦʛʠ ʟʘʚʽʜʫʚʘʯʘ 

ʚʽʜʜʽʣʫ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʦʾ ʬʘʨʤʘʢʦʣʦʛʽʾ ʌʽʟʠʢʦ-ʭʽʤʽʯʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʽʤ. ʆ.ɺ. 

ɹʦʛʘʪʩʴʢʦʛʦ ʅɸʅ ʋʢʨʘʾʥʠ, ʘʢʘʜʝʤʽʢʘ ʅɸʄʅ ʋʢʨʘʾʥʠ, ʧʨʦʬ. ʄ.ʗ. ɻʦʣʦʚʝʥʢʦ 

ʪʘ ʩ.ʥ.ʩ., ʜ.ʙ.ʥ. ɺ.ɹ. ʃʘʨʽʦʥʦʚʘ. ɺʠʷʚʣʝʥʥʷ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʠʭ ʟʤʽʥ ʫʪʚʦʨʝʥʴ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʧʨʦʚʝʜʝʥʦ ʚ ʣʘʙʦʨʘʪʦʨʽʾ ʝʣʝʢʪʨʦʥʥʦʾ ʤʽʢʨʦʩʢʦʧʽʾ ɼɿ çɼʄɸ 

ʄʆɿ ʋʢʨʘʾʥʠè ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʜ.ʤʝʜ.ʥ., ʧʨʦʬ.  ɯ.ɺ. ʊʚʝʨʜʦʭʣʽʙʘ.   

 ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʄʘʪʝʨʽʘʣʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ: ʅʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʅʘʫʢʦʚʽ ʨʦʟʨʦʙʢʠ, 

ʧʝʨʝʜʦʚʽ ʪʝʭʥʦʣʦʛʽʾ, ʽʥʥʦʚʘʮʽʾè (ɹʫʜʘʧʝʰʪ-ʇʨʘʛʘ-ʂʠʾʚ, 2014), ʍV ʢʦʥʛʨʝʩʽ 

ʉʌʋʃʊ (ʏʝʨʥʽʚʮʽ-ʂʠʾʚ-ʏʽʢʘʛʦ, 2014), ɺʩʝʨʦʩʽʡʩʴʢʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʩ 

ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ, ʧʨʠʩʚʷʯʝʥʦʾ 90-ʨʽʯʯʶ ʟ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ ʘʢʘʜʝʤʽʢʘ 

ɸʄʅ ʉʈʉʈ ɸʨʪʫʨʘ ɺʽʢʪʦʨʦʚʠʯʘ ɺʘʣʴʜʤʘʥʘ çɯʥʥʦʚʘʮʽʾ ʚ ʬʘʨʤʘʢʦʣʦʛʽʾ: ʚʽʜ 

ʪʝʦʨʽʾ ʜʦ ʧʨʘʢʪʠʢʠè (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 2014), ɯɯɯ ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ 

ʪʝʦʨʝʪʠʯʥʦʾ ʪʘ ʧʨʘʢʪʠʯʥʦʾ ʤʝʜʠʮʠʥʠè (ʉʫʤʠ, 2015), ɯɯ ʄʽʞʥʘʨʦʜʥʦʤʫ 
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ʤʝʜʠʢʦ-ʬʘʨʤʘʮʝʚʪʠʯʥʦʤʫ ʢʦʥʛʨʝʩʽ ʩʪʫʜʝʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ çʇʨʽʦʨʠʪʝʪʠ 

ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʤʦʣʦʜʽʞʥʦʾ ʥʘʫʢʠè (ʏʝʨʥʽʚʮʽ, 2015), ɯɯɯ ʄʽʞʥʘʨʦʜʥʽʡ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɽʢʦʥʦʤʽʯʥʠʡ ʨʦʟʚʠʪʦʢ: ʪʝʦʨʽʷ, 

ʤʝʪʦʜʦʣʦʛʽʷ, ʫʧʨʘʚʣʽʥʥʷè (ɹʫʜʘʧʝʰʪ-ʇʨʘʛʘ-ʂʠʾʚ, 2015), ʇʽʜʩʫʤʢʦʚʽʡ LVIII 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɿʜʦʙʫʪʢʠ  ʢʣʽʥʽʯʥʦʾ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ  

ʤʝʜʠʮʠʥʠè (ʧʨʠʩʚʷʯʝʥʦʾ  ʧʘʤ'ʷʪʽ ʨʝʢʪʦʨʘ, ʯʣʝʥʘ-ʢʦʨʝʩʧʦʥʜʝʥʪʘ ʅɸʄʅ 

ʋʢʨʘʾʥʠ, ʧʨʦʬʝʩʦʨʘ ʃʝʦʥʽʜʘ ʗʢʠʤʦʚʠʯʘ ʂʦʚʘʣʴʯʫʢʘ) (ʊʝʨʥʦʧʽʣʴ, 2015), 

ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ ʪʘ ʩʪʫʜʝʥʪʽʚ 

ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ, ʧʨʠʩʚʷʯʝʥʦʾ ɼʥʶ ʥʘʫʢʠ çʉʫʯʘʩʥʽ ʘʩʧʝʢʪʠ ʤʝʜʠʮʠʥʠ ʽ 

ʬʘʨʤʘʮʽʾ-2015è (ɿʘʧʦʨʽʞʞʷ, 2015), ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ ʅʄɸʇʆ ʽʤʝʥʽ ʇ. ʃ. ʐʫʧʠʢʘ, ʧʨʠʩʚʷʯʝʥʦʾ çɼʥʶ 

ʥʘʫʢʠè çɯʥʥʦʚʘʮʽʾ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ ʤʝʜʠʢʽʚ ʽ ʾʭ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʧʨʘʢʪʠʯʥʫ 

ʦʭʦʨʦʥʫ ʟʜʦʨʦʚôʷè (ʂʠʾʚ, 2015), VIII ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çɼʦʩʷʛʥʝʥʥʷ ʢʣʽʥʽʯʥʦʾ ʬʘʨʤʘʢʦʣʦʛʽʾ ʪʘ 

ʬʘʨʤʘʢʦʪʝʨʘʧʽʾè (ɺʽʥʥʠʮʷ, 2015), ɯɯɯ ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ çʅʦʚʽʪʥʽ ʜʦʩʷʛʥʝʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʪʘ ʥʘʥʦʬʘʨʤʘʢʦʣʦʛʽʾè (ʂʠʾʚ, 

2015), ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʉʫʯʘʩʥʽ ʧʦʛʣʷʜʠ ʥʘ 

ʘʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʪʝʦʨʝʪʠʯʥʦʾ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʪʘ ʧʨʘʢʪʠʯʥʦʾ ʤʝʜʠʮʠʥʠè 

(ʆʜʝʩʘ, 2015), XXXɯɯɯ ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʟʘ 

ʫʯʘʩʪʶ ʤʽʞʥʘʨʦʜʥʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ çʃʽʢʠ ï ʣʶʜʠʥʽ. ʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ 

ʬʘʨʤʘʢʦʪʝʨʘʧʽʾ ʽ ʧʨʠʟʥʘʯʝʥʥʷ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚè (ʍʘʨʢʽʚ, 2016), ʅʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ, ʧʘʤôʷʪʽ ʧʨʦʬʝʩʦʨʘ ɺ.ɺ. 

ɼʫʥʘʻʚʘ çʌʫʥʜʘʤʝʥʪʘʣʴʥʽ ʪʘ ʢʣʽʥʽʯʥʽ ʘʩʧʝʢʪʠ ʬʘʨʤʘʢʦʣʦʛʽʾè (ɿʘʧʦʨʽʞʞʷ, 

2016). 

ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʾ ʦʧʫʙʣʽʢʦʚʘʥʦ 57 ʨʦʙʽʪ, ʫ ʪʦʤʫ ʯʠʩʣʽ 30 

ʩʪʘʪʝʡ ʫ ʬʘʭʦʚʠʭ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʥʷʭ, 1 ʤʦʥʦʛʨʘʬʽʷ, 1 ʧʘʪʝʥʪ ʥʘ ʢʦʨʠʩʥʫ 

ʤʦʜʝʣʴ, 2 ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʣʠʩʪʘ, 1 ʘʚʪʦʨʩʴʢʝ ʩʚʽʜʦʮʪʚʦ, 22 ʪʝʟʠ ʜʦʧʦʚʽʜʝʡ ʫ 

ʤʘʪʝʨʽʘʣʘʭ ʢʦʥʛʨʝʩʽʚ, ʟôʾʟʜʽʚ, ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʡ ʪʘ 

ʩʠʤʧʦʟʽʫʤʽʚ. 
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ʆʙʩʷʛ ʪʘ ʩʪʨʫʢʪʫʨʘ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ. ɼʠʩʝʨʪʘʮʽʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʘʥʦʪʘʮʽʾ, ʩʧʠʩʢʫ ʜʨʫʢʦʚʘʥʠʭ ʧʨʘʮʴ, ʚʩʪʫʧʫ, ʦʛʣʷʜʫ ʣʽʪʝʨʘʪʫʨʠ, ʤʘʪʝʨʽʘʣʽʚ ʪʘ 

ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʴ, 4 ʨʦʟʜʽʣʽʚ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘʥʘʣʽʟʫ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʩʥʦʚʢʽʚ, ʧʨʘʢʪʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ, ʩʧʠʩʢʫ 

ʚʠʢʦʨʠʩʪʘʥʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʱʦ ʚʢʣʶʯʘʻ 334 ʧʦʩʠʣʘʥʥʷ (ʟ ʥʠʭ 209 ʽʟ 

ʢʠʨʠʣʠʯʥʦʾ ʛʨʘʬʽʢʦʶ, 125 - ʽʟ ʣʘʪʠʥʩʴʢʦʶ) ʪʘ ʜʦʜʘʪʢʽʚ. ʈʦʙʦʪʘ ʚʠʢʣʘʜʝʥʘ ʥʘ 

373 ʩʪʦʨʽʥʢʘʭ ʜʨʫʢʦʚʘʥʦʛʦ ʪʝʢʩʪʫ, ʽʣʶʩʪʨʦʚʘʥʘ 45 ʪʘʙʣʠʮʷʤʠ ʪʘ 52 

ʨʠʩʫʥʢʘʤʠ. 
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ʈʆɿɼɯʃ 1 

 

ʈʆɿʉɯʗʅʀʁ ʉʂʃɽʈʆɿ: ʆʉʆɹʃʀɺʆʉʊɯ ʇɽʈɽɹɯɻʋ 

ɹʆʃʔʆɺʆɻʆ ʉʀʅɼʈʆʄʋ ʊɸ ʉʊʈɸʊɽɻɯʏʅɯ ʅɸʇʈʗʄʂʀ 

ʅɽʁʈʆʇʈʆʊɽʂʎɯɰ ɿɸʍɺʆʈʖɺɸʅʅʗ 

(ʦʛʣʷʜ ʣʽʪʝʨʘʪʫʨʠ) 

 

 

 

1.1. ʆʩʦʙʣʠʚʦʩʪʽ ʝʧʽʜʝʤʽʦʣʦʛʽʾ, ʝʪʽʦʧʘʪʦʛʝʥʝʟʫ ʪʘ ʢʣʽʥʽʯʥʠʭ ʬʦʨʤ 

ʨʦʟʩʽʷʥʦʛʦ ʩʢʣʝʨʦʟʫ 

 

ʈʦʟʩʽʷʥʠʡ ʩʢʣʝʨʦʟ (ʈʉ) ï ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʝ ʜʝʤʽʻʣʽʥʽʟʫʶʯʝ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʎʅʉ, ʱʦ ʚʨʘʞʘʻ ʧʝʨʝʚʘʞʥʦ ʣʶʜʝʡ ʤʦʣʦʜʦʛʦ ʧʨʘʮʝʟʜʘʪʥʦʛʦ 

ʚʽʢʫ (16-45ʨʦʢʽʚ) ʪʘ ʰʚʠʜʢʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʽʥʚʘʣʽʜʠʟʘʮʽʾ, ʪʦʤʫ ʷʚʣʷʻʪʴʩʷ  

ʦʜʥʠʤ ʟ ʘʢʪʫʘʣʴʥʠʭ ʧʠʪʘʥʴ ʩʫʯʘʩʥʦʾ ʥʝʚʨʦʣʦʛʽʾ [13, 40]. 

ɿʘ ʦʩʪʘʥʥʽ ʜʚʘ ʜʝʩʷʪʠʣʽʪʪʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʧʦʰʠʨʝʥʦʩʪʽ ʈʉ 

ʚ ʦʢʨʝʤʠʭ ʨʝʛʽʦʥʘʭ, ʧʽʜʚʠʱʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʠʧʘʜʢʽʚ ʪʘ ʟʤʽʥʘ ʡʦʛʦ ʚʽʢʦʚʠʭ ʤʝʞ 

ʷʢ ʫ ʩʚʽʪʽ, ʪʘʢ ʽ ʚ ʋʢʨʘʾʥʽ. 

ɿʘ ʜʘʥʠʤʠ ɺʆʆɿ, ʩʝʨʝʜ ʥʝʚʨʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʈʉ ʻ ʦʩʥʦʚʥʦʶ 

ʧʨʠʯʠʥʦʶ ʩʪʽʡʢʦʾ ʽʥʚʘʣʽʜʠʟʘʮʽʾ ʦʩʽʙ ʤʦʣʦʜʦʛʦ ʚʽʢʫ. ʏʝʨʝʟ 10 ʨʦʢʽʚ ʚʽʜ 

ʧʦʯʘʪʢʫ ʟʘʭʚʦʨʶʚʘʥʥʷ 30-37 % ʭʚʦʨʠʭ ʟʜʘʪʥʽ ʧʝʨʝʩʫʚʘʪʠʩʷ ʣʠʰʝ ʟʽ 

ʩʪʦʨʦʥʥʴʦʶ ʜʦʧʦʤʦʛʦʶ, 50 % ʭʚʦʨʠʭ ʤʘʶʪʴ ʪʨʫʜʥʦʱʽ ʫ ʚʠʢʦʥʘʥʥʽ 

ʧʨʦʬʝʩʽʡʥʠʭ ʦʙʦʚ'ʷʟʢʽʚ, ʙʽʣʴʰʝ 80 % ʭʚʦʨʠʭ ʟʤʫʰʝʥʽ ʟʤʽʥʠʪʠ ʨʦʙʦʪʫ. ʏʝʨʝʟ 

15 ʨʦʢʽʚ ʪʽʣʴʢʠ 50 % ʭʚʦʨʠʭ ʟʙʝʨʽʛʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʧʨʘʮʶʚʘʪʠ, ʦʙʩʣʫʛʦʚʫʚʘʪʠ 

ʩʝʙʝ ʽ ʚʽʣʴʥʦ ʧʝʨʝʩʫʚʘʪʠʩʷ ʙʝʟ ʩʪʦʨʦʥʥʴʦʾ ʜʦʧʦʤʦʛʠ. ʉʤʝʨʪʥʽʩʪʴ ʚʽʜ ʈʉ ʫ 

ʩʝʨʝʜʥʴʦʤʫ ʩʪʘʥʦʚʠʪʴ 2 ʚʠʧʘʜʢʠ ʥʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ ʥʘ ʨʽʢ [32, 45]. 

ɿʘ ʧʦʢʘʟʥʠʢʘʤʠ ʧʦʰʠʨʝʥʦʩʪʽ ʈʉ ʫ ʩʚʽʪʽ ʚʠʜʽʣʷʶʪʴ 3 ʟʦʥʠ: ʟʦʥʘ 

ʚʠʩʦʢʦʛʦ ʨʠʟʠʢʫ ï ʧʦʰʠʨʝʥʽʩʪʴ ʙʽʣʴʰʝ 50 ʚʠʧʘʜʢʽʚ ʥʘ 100000 ʥʘʩʝʣʝʥʥʷ 

(ʧʽʚʥʽʯʥʽ ʨʘʡʦʥʠ ʉʐɸ, ʧʽʚʜʝʥʴ ʂʘʥʘʜʠ, ʧʽʚʜʝʥʴ ɸʚʩʪʨʘʣʽʾ, ʅʦʚʘ ɿʝʣʘʥʜʽʷ, 
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ʧʽʚʥʽʯʥʘ ʡ ʮʝʥʪʨʘʣʴʥʘ ʯʘʩʪʠʥʠ ɭʚʨʦʧʠ); ʟʦʥʘ ʩʝʨʝʜʥʴʦʛʦ ʨʠʟʠʢʫ ï 

ʧʦʰʠʨʝʥʽʩʪʴ ʚʽʜ 10 ʜʦ 50 ʚʠʧʘʜʢʽʚ ʥʘ 100000 ʥʘʩʝʣʝʥʥʷ (ʧʽʚʜʝʥʴ ʉʐɸ, ʜʝʷʢʽ 

ʦʙʣʘʩʪʽ ʮʝʥʪʨʘʣʴʥʦʾ ʪʘ ʧʽʚʥʽʯʥʦʾ ɭʚʨʦʧʠ, ʩʭʽʜʥʘ ʪʘ ʧʽʚʜʝʥʥʘ ɭʚʨʦʧʘ, ʦʩʪʘʥʥʷ 

ʪʝʨʠʪʦʨʽʷ ɸʚʩʪʨʘʣʽʾ); ʟʦʥʘ ʥʠʟʴʢʦʛʦ ʨʠʟʠʢʫ ï ʧʦʰʠʨʝʥʽʩʪʴ ʤʝʥʰʝ 10 ʚʠʧʘʜʢʽʚ 

ʥʘ 100000 ʥʘʩʝʣʝʥʥʷ (ʮʝʥʪʨʘʣʴʥʘ ʪʘ ʧʽʚʜʝʥʥʘ ɸʤʝʨʠʢʘ, ɸʟʽʷ, ɸʬʨʠʢʘ, 

ʆʢʝʘʥʽʷ) [176]. 

ɽʧʽʜʝʤʽʦʣʦʛʽʯʥʽ ʜʘʥʽ ʱʦʜʦ ʈʉ ʫ ʩʚʽʪʽ ʻ ʬʨʘʛʤʝʥʪʦʚʘʥʠʤʠ ʪʘ ʚ 

ʦʩʥʦʚʥʦʤʫ ʜʦʩʪʫʧʥʽ ʜʣʷ ʢʨʘʾʥ ʽʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʜʦʭʦʜʽʚ. 

ʋ 2013 ʨ. ʦʧʫʙʣʽʢʦʚʘʥʠʡ ɸʪʣʘʩ ʈʉ, ʨʦʟʨʦʙʣʝʥʠʡ ʄʽʞʥʘʨʦʜʥʦʶ 

ʬʝʜʝʨʘʮʽʻʶ ʨʦʟʩʽʷʥʦʛʦ ʩʢʣʝʨʦʟʫ (Multiple Sclerosis International Federation ð 

MSIF), ʷʢʠʡ ʜʦʧʦʚʥʶʻ ʧʦʧʝʨʝʜʥʽʡ ɸʪʣʘʩ ʈʉ 2008 ʨ. ɸʪʣʘʩ ʚ ʦʩʥʦʚʥʦʤʫ 

ʟʘʧʦʚʥʶʚʘʚʩʷ ʧʘʮʽʻʥʪʘʤʠ, ʘ ʪʘʢʦʞ ʩʧʝʮʽʘʣʽʩʪʘʤʠ ʚ ʛʘʣʫʟʽ ʥʝʚʨʦʣʦʛʽʾ ʪʘ ʈʉ. 

ʋʩʴʦʛʦ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʨʝʟʫʣʴʪʘʪʠ ʚʽʜ 104 ʟʽ 193 ʢʨʘʾʥ [103, 317].  

ʉʪʘʥʦʤ ʥʘ 2013 ʨ. ʫ ʩʚʽʪʽ ʥʘʣʽʯʫʚʘʣʦʩʷ  ʙʣʠʟʴʢʦ  2,3 ʤʣʥ ʭʚʦʨʠʭ ʥʘ ʈʉ 

ʧʦʨʽʚʥʷʥʦ ʟ 2,1 ʤʣʥ ʭʚʦʨʠʭ ʫ 2008 ʨ. ʈʉ ʥʘ ʩʴʦʛʦʜʥʽ ʜʽʘʛʥʦʩʪʫʶʪʴ ʫ ʙʫʜʴ-

ʷʢʦʤʫ ʨʝʛʽʦʥʽ ʩʚʽʪʫ. ʅʘʡʚʠʱʽ ʨʽʚʥʽ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʚʽʜʟʥʘʯʘʣʠʩʷ ʫ ʢʨʘʾʥʘʭ 

ʇʽʚʥʽʯʥʦʾ ɸʤʝʨʠʢʠ ʪʘ ʫ ɭʚʨʦʧʽ (140 ʽ 108 ʥʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ), 

ʥʘʡʥʠʞʯʽ ð ʫ ʎʝʥʪʨʘʣʴʥʽʡ ʪʘ ʇʽʚʜʝʥʥʽʡ ɸʬʨʠʮʽ ʪʘ ʉʭʽʜʥʽʡ ɸʟʽʾ (2,1ï2,2 ʥʘ 

100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ). ʅʘʡʚʠʱʘ ʧʦʰʠʨʝʥʽʩʪʴ ʈʉ ʩʝʨʝʜ ʢʨʘʾʥ ɭʚʨʦʧʠ 

ʟʘʬʽʢʩʦʚʘʥʘ ʫ ʐʚʝʮʽʾ (189 ʥʘ 100 ʪʠʩ.), ʥʘʡʥʠʞʯʘ ð ʚ ɸʣʙʘʥʽʾ (22 ʥʘ 100 ʪʠʩ. 

ʥʘʩʝʣʝʥʥʷ). ʇʦʰʠʨʝʥʽʩʪʴ ʈʉ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʛʝʦʛʨʘʬʽʯʥʦʾ ʰʠʨʦʪʠ. 

ʅʘʧʨʠʢʣʘʜ, ʩʝʨʝʜ ʢʨʘʾʥ ʇʽʚʜʝʥʥʦʾ ɸʤʝʨʠʢʠ ʥʘʡʚʠʱʘ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ 

ʚʣʘʩʪʠʚʘ ɸʨʛʝʥʪʠʥʽ (18 ʥʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ), ʪʦʜʽ ʞ ʷʢ ʥʘʡʥʠʞʯʘ ð 

ɽʢʚʘʜʦʨʫ (3,2 ʥʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ). ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʞʽʥʦʢ ʜʦ ʯʦʣʦʚʽʢʽʚ 

ʩʝʨʝʜ ʦʩʽʙ ʽʟ ʈʉ ʩʪʘʥʦʚʠʪʴ 2:1 ʪʘ ʻ ʩʪʘʙʽʣʴʥʠʤ ʧʦʨʽʚʥʷʥʦ ʟ 2008 ʨ. ʆʜʥʘʢ ʚ 

ʦʢʨʝʤʠʭ ʢʨʘʾʥʘʭ ʮʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʪʘʥʦʚʠʪʴ 3:1 (ʉʭʽʜʥʘ ɸʟʽʷ); 2,6:1 

(ɸʤʝʨʠʢʘ). ʋ 2ï6% ʧʘʮʽʻʥʪʽʚ ʽʟ ʜʽʘʛʥʦʩʪʦʚʘʥʠʤ ʈʉ ʚʽʢ ʤʦʣʦʜʰʝ 18 ʨʦʢʽʚ, 

ʧʘʮʽʻʥʪʠ ʩʪʘʨʰʝ 59 ʨʦʢʽʚ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚ 0,6% ʚʠʧʘʜʢʽʚ [20, 103, 291]. 

ʇʨʦʙʣʝʤʘ ʈʉ ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʘ ʚ ʋʢʨʘʾʥʽ, ʦʩʢʽʣʴʢʠ ʈʉ ʧʦʩʽʜʘʻ 2-

ʛʝ ʤʽʩʮʝ ʟ ʽʥʚʘʣʽʜʠʟʘʮʽʾ ʩʝʨʝʜ ʭʚʦʨʦʙ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ [48]. 
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 ɿʘ ʜʘʥʠʤʠ ʄʆɿ ʋʢʨʘʾʥʠ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚʽʜʤʽʯʘʻʪʴʩʷ ʷʚʥʘ ʪʝʥʜʝʥʮʽʷ 

ʜʦ ʨʦʩʪʫ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘ ʈʉ. ʗʢʱʦ ʩʪʘʥʦʤ ʥʘ 2005 ʨʽʢ ʚ ʋʢʨʘʾʥʽ 

ʥʘʣʽʯʫʚʘʣʦʩʷ 18 394 ʦʩʦʙʠ (48,4 ʥʘ 100000 ʥʘʩʝʣʝʥʥʷ) ʟ ʜʽʘʛʥʦʩʪʦʚʘʥʠʤ ʈʉ, ʟ 

ʥʠʭ 1145 ʥʦʚʠʭ ʚʠʧʘʜʢʽʚ (3 ʚʠʧʘʜʢʠ ʥʘ 100 000 ʥʘʩʝʣʝʥʥʷ), ʪʦ ʫ 2013 ʨ. ʚ 

ʋʢʨʘʾʥʽ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʩʝʨʝʜ ʜʦʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʥʷ 20 674 ʭʚʦʨʠʭ ʥʘ PC, ʱʦ 

ʩʪʘʥʦʚʠʪʴ 55,3 ʥʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ, ʽʟ ʥʠʭ ʚʧʝʨʰʝ ʟʘʭʚʦʨʽʣʠ ʥʘ ʈʉ 1196 

ʤʝʰʢʘʥʮʽʚ, ʱʦ ʩʪʘʥʦʚʠʪʴ 3,2 ʥʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ. ʅʘʡʚʠʱʘ ʧʦʰʠʨʝʥʽʩʪʴ ʫ 

2013 ʨ. ʟʘʨʝʻʩʪʨʦʚʘʥʘ ʫ ɺʦʣʠʥʩʴʢʽʡ (101,0 ʥʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ), 

ʊʝʨʥʦʧʽʣʴʩʴʢʽʡ (88,5 ʥʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ), ʇʦʣʪʘʚʩʴʢʽʡ (76,8 ʥʘ 100 ʪʠʩ. 

ʥʘʩʝʣʝʥʥʷ) ʦʙʣʘʩʪʷʭ, ʥʘʡʥʠʞʯʘ ð ʫ ʂʽʨʦʚʦʛʨʘʜʩʴʢʽʡ (27,4 ʥʘ 100 ʪʠʩ. 

ʥʘʩʝʣʝʥʥʷ), ɼʦʥʝʮʴʢʽʡ (28,2 ʥʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ) ʪʘ ʆʜʝʩʴʢʽʡ (26,5 ʥʘ 100 

ʪʠʩ. ʥʘʩʝʣʝʥʥʷ) ʦʙʣʘʩʪʷʭ. ʅʘʡʚʠʱʘ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʥʘ ʈʉ ʫ 2013 ʨ. 

ʚʽʜʟʥʘʯʝʥʘ ʚ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʽʡ (5,5 ʥʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ), ɺʽʥʥʠʮʴʢʽʡ (4,7 

ʥʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ), ɺʦʣʠʥʩʴʢʽʡ (4,5 ʥʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ) ʪʘ 

ʍʤʝʣʴʥʠʮʴʢʽʡ ʦʙʣʘʩʪʷʭ (4,1 ʥʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ), ʥʘʡʥʠʞʯʘ ð ʫ ɼʦʥʝʮʴʢʽʡ 

(1,8 ʥʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ), ʆʜʝʩʴʢʽʡ, ʄʠʢʦʣʘʾʚʩʴʢʽʡ (2,0 ʥʘ 100 ʪʠʩ. 

ʥʘʩʝʣʝʥʥʷ) ʦʙʣʘʩʪʷʭ ʪʘ ʤʽʩʪʽ ʉʝʚʘʩʪʦʧʦʣʽ (0,6 ʥʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ) [45, 48, 

103]. 

ʈʉ ʚʚʘʞʘʻʪʴʩʷ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʟ ʥʝʚʽʜʦʤʦʶ ʝʪʽʦʣʦʛʽʻʶ, ʱʦ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʨʽʟʥʠʭ ʯʠʥʥʠʢʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʝʥʜʦʛʝʥʥʠʤʠ ï 

ʛʝʥʝʪʠʯʥʘ ʩʭʠʣʴʥʽʩʪʴ, ʯʠ ʝʢʟʦʛʝʥʥʠʤʠ ï ʰʠʨʦʢʠʡ ʨʷʜ ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ, 

ʷʢʠʡ ʱʝ ʧʦʧʦʚʥʶʻʪʴʩʷ ʟ ʦʪʨʠʤʘʥʥʷʤ ʨʝʟʫʣʴʪʘʪʽʚ ʥʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ.  

ʈʉ ʥʝ ʷʚʣʷʻʪʴʩʷ ʩʧʘʜʢʦʚʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ, ʘʣʝ ʨʝʟʫʣʴʪʘʪʠ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʚʢʘʟʫʶʪʴ ʥʘ ʥʘʷʚʥʽʩʪʴ ʧʝʚʥʦʾ ʩʧʘʜʢʦʚʦʾ (ʛʝʥʝʪʠʯʥʦʾ) 

ʩʭʠʣʴʥʦʩʪʽ [60, 175, 176].  

ɿʘ ʜʘʥʠʤʠ ʛʝʥʝʪʠʯʥʠʭ ʪʘ ʭʨʦʤʦʩʦʤʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʦʜʥʽʻʶ ʟ 

ʛʝʥʝʪʠʯʥʠʭ ʜʝʪʝʨʤʽʥʘʥʪ ʧʦ ʈʉ  ʻ ʛʝʥʠ ɻʂɻï ʣʶʜʩʴʢʽ ʣʝʡʢʦʮʠʪʘʨʥʽ ʘʥʪʠʛʝʥʠ 

(HLA), ʨʦʟʤʽʱʝʥʽ ʥʘ 6-ʡ ʭʨʦʤʦʩʦʤʽ. HLA ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ 

ʯʫʞʦʨʽʜʥʠʭ ʨʝʯʦʚʠʥ ʊ-ʣʽʤʬʦʮʠʪʘʤʠ.  ʉʭʠʣʴʥʽʩʪʴ ʜʦ ʈʉ ʧʦʚôʷʟʘʥʘ ʟ ʘʣʝʣʝʤ 

HLA-DR2HLA ɯɯ ʢʣʘʩʫ ʪʘ ʚʽʜʧʦʚʽʜʥʠʤ ʛʘʣʦʪʠʧʦʤ HLA-DRB14501, HLA-
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DQA1*0102, HLA-DQB1*0602. ʇʦʜʘʣʴʰʽ ʩʧʨʦʙʠ ʣʦʢʘʣʽʟʫʚʘʪʠ ʛʝʥʝʪʠʯʥʠʡ 

ʜʝʬʝʢʪ ʥʘ ʜʽʣʷʥʮʽ DR-DQ ʙʫʣʠ ʙʝʟʫʩʧʽʰʥʠʤʠ ʯʝʨʝʟ ʩʠʣʴʥʝ ʟʱʝʧʣʝʥʥʷ ʛʝʥʽʚ ʚ 

ʜʘʥʽʡ ʦʙʣʘʩʪʽ[164, 167]. ɸʥʘʣʽʟ ʨʷʜʫ ʽʥʰʠʭ ʛʝʥʽʚ-ʢʘʥʜʠʜʠʪʽʚ, ʱʦ ʤʘʶʪʴ 

ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʚ ʤʝʭʘʥʽʟʤʘʭ ʨʝʘʣʽʟʘʮʽʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʜʦʟʚʦʣʠʚ 

ʫʩʪʘʥʦʚʠʪʠ ʽʩʥʫʚʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʣʘʥʦʢ ʛʝʥʝʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʩʭʠʣʴʥʦʩʪʽ ʜʦ 

ʈʉ. ɼʦ ʪʘʢʠʭ ʣʘʥʦʢ ʚʽʜʥʦʩʷʪʴʩʷ ʛʝʥʠ ʦʩʦʙʣʠʚʦʛʦ ʩʽʤʝʡʩʪʚʘ ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ 

ʮʠʪʦʢʽʥʽʚ ï ʌʅʇ, ʜʣʷ ʷʢʠʭ ʧʦʢʘʟʘʥʦ ʧʝʨʝʚʘʞʘʥʥʷ ʧʝʚʥʠʭ çʥʝʙʣʘʛʦʧʨʠʻʤʥʠʭè 

ʘʣʝʣʝʡ ʚ ʛʨʫʧʽ ʭʚʦʨʠʭ ʈʉ. ʆʩʢʽʣʴʢʠ ʛʝʥʠ ʌʅʇ ʪʽʩʥʦ ʟʯʝʧʣʝʥʽ ʟ ʣʦʢʫʩʦʤ HLA-

DR ʥʘ 6-ʡ ʭʨʦʤʦʩʦʤʽ, ʚʢʘʟʘʥʠʡ ʩʧʝʮʠʬʽʯʥʠʡ ʨʦʟʧʦʜʽʣ ʘʣʝʣʝʡ ʌʅʇ ʤʦʞʝ 

ʙʫʪʠ ʚ ʜʝʷʢʽʡ ʤʽʨʽ ʟʫʤʦʚʣʝʥʠʡ ʥʘʷʚʥʽʩʪʶ ʜʦʩʪʦʚʽʨʥʦʾ ʘʩʦʮʽʘʮʽʾ ʧʦʤʽʞ ʘʣʝʣʷʤʠ 

HLA- ʢʦʤʧʣʝʢʩʫ ʪʘ ʈʉ. ʑʝ ʦʜʥʠʤ ʛʝʥʦʤ ʩʭʠʣʴʥʦʩʪʽ ʜʦ ʈʉ ʻ ʛʝʥ b -ʣʘʥʮʶʛʘ 

ʘʥʪʠʛʝʥʨʦʟʧʽʟʥʘʚʘʣʴʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʥʘ 7-ʡ ʭʨʦʤʦʩʦʤʽ: 

ʧʦʢʘʟʘʥʠʡ ʟʚôʷʟʦʢ çʥʝʙʣʘʛʦʧʨʠʻʤʥʠʭè ʘʣʝʣʝʡ ʜʘʥʦʛʦ ʛʝʥʘ ʟ ʧʨʦʛʨʘʜʽʻʥʪʥʦʶ 

ʬʦʨʤʦʶ ʈʉ ʽ ɽɸɽ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʩʧʦʣʫʯʝʥʦʤʫ ʫʩʧʘʜʢʫʚʘʥʥʽ ʟ ʧʝʚʥʠʤʠ 

ʘʣʝʣʷʤʠ ʢʦʤʧʣʝʢʩʫ HLA [45, 52, 58, 61, 103].  

ʆʪʞʝ, ʟ ʥʘʚʝʜʝʥʠʭ ʜʘʥʠʭ ʤʦʞʥʘ ʛʦʚʦʨʠʪʠ ʧʨʦ ʪʝ, ʱʦ ʩʫʯʘʩʥʠʡ ʨʽʚʝʥʴ 

ʟʥʘʥʴ  ʚʽʜʧʦʚʽʜʘʻ ʫʷʚʣʝʥʥʶ ʧʨʦ çʦʨʢʝʩʪʨè ʛʝʥʽʚ ɻʂɻ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ 

ʥʝʨʽʚʥʦʚʘʞʥʦʤʫ ʱʝʧʣʝʥʥʽ ʪʘ ʝʧʽʩʪʘʪʠʯʥʽʡ ʚʟʘʻʤʦʜʽʾ, ʨʝʛʫʣʶʶʯʠ ʟʘʣʫʯʝʥʥʷ 

ʦʜʠʥ ʦʜʥʦʛʦ ʫ ʬʦʨʤʫʚʘʥʥʷ ʩʭʠʣʴʥʦʩʪʽ ʜʦ ʈʉ. 

ʇʝʚʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʨʦʟʚʠʪʢʫ ʈʉ, ʚʽʨʦʛʽʜʥʦ, ʤʘʻ ʡ ʝʧʽʛʝʥʝʪʠʯʥʘ 

ʨʝʛʫʣʷʮʽʷ, ʥʝ ʧʦʚôʷʟʘʥʘ ʟʽ ʟʤʽʥʘʤʠ ʥʫʢʣʝʦʪʠʜʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʛʝʥʦʤʫ, ʘʣʝ 

ʷʢʘ ʚʧʣʠʚʘʻ ʰʣʷʭʦʤ ʢʦʚʘʣʝʥʪʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ɼʅʂ ʘʙʦ ʛʽʩʪʦʥʦʚʠʭ ʙʽʣʢʽʚ ʥʘ 

ʨʽʚʝʥʴ ʪʨʘʥʩʢʨʠʧʮʽʾ ʛʝʥʽʚ, ʪʘ ʚʠʥʠʢʥʝʥʥʷ ʩʧʦʥʪʘʥʥʠʭ ʛʝʥʝʪʠʯʥʠʭ ʟʤʽʥ, ʪʘʢʠʭ 

ʷʢ ʭʨʦʤʦʩʦʤʥʽ ʘʙʝʨʘʮʽʾ ʘʙʦ ʩʦʤʘʪʠʯʥʽ ʧʝʨʝʙʫʜʦʚʠ ʛʝʥʽʚ ʊ-ʢʣʽʪʠʥʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ ʡ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ [61, 64, 87, 175, 176]. 

ɿʦʚʥʽʰʥʽ ʬʘʢʪʦʨʠ ʨʦʟʚʠʪʢʫ ʧʨʠ ʈʉ ʤʘʶʪʴ ʤʦʜʠʬʽʢʫʶʯʠʡ ʚʧʣʠʚ ʪʘ 

ʤʦʞʫʪʴ ʙʫʪʠ ʨʦʟʜʽʣʝʥʠʤʠ ʥʘ ʛʨʫʧʠ: ʛʝʦʛʨʘʬʽʯʥʽ (ʢʣʽʤʘʪ, ʛʝʦʛʨʘʬʽʯʥʘ ʟʦʥʘ), 

ʽʥʬʝʢʮʽʡʥʽ (ʥʘʷʚʥʽʩʪʴ ʤʽʢʨʦʝʧʽʜʝʤʽʡ ʪʘ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʢʣʘʩʪʝʨʽʚ, ʚʽʨʫʩ 

ɽʧʰʪʝʡʥʘ-ɹʘʨʨ, ʚʽʨʫʩʠ ʜʠʪʷʯʠʭ ʽʥʬʝʢʮʽʡ, ʭʨʦʥʽʯʥʽ ʙʘʢʪʝʨʽʘʣʴʥʽ ʽʥʬʝʢʮʽʾ 

ʥʦʩʦʛʣʦʪʢʠ, ʚʽʨʫʩʠ ʛʨʫʧʠ ʛʝʨʧʝʩʫ ʪʘ ʛʨʠʧʫ, ʨʝʪʨʦʚʽʨʫʩʠ), ʽʥʪʦʢʩʠʢʘʮʽʾ 
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(ʦʨʛʘʥʽʯʥʽ ʨʦʟʯʠʥʥʠʢʠ, ʙʝʥʟʠʥ ʪʘ ʧʨʦʜʫʢʪʠ ʡʦʛʦ ʧʝʨʝʨʦʙʢʠ, ʦʪʨʫʪʦʭʽʤʽʢʘʪʠ, 

ʝʢʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʡʦʥʫ ʧʨʦʞʠʚʘʥʥʷ), ʦʙʨʘʟ ʞʠʪʪʷ (ʧʝʨʝʚʘʞʘʥʥʷ ʚ 

ʭʘʨʯʫʚʘʥʥʽ ʪʚʘʨʠʥʥʠʭ ʞʠʨʽʚ ʪʘ ʙʽʣʢʽʚ (ʤôʷʩʘ), ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʚ ʭʘʨʯʫʚʘʥʥʽ 

ʚʽʪʘʤʽʥʫ D ʪʘ ʚʽʪʘʤʽʥʫ ɸ, ʭʨʦʥʽʯʥʠʡ ʧʩʠʭʦ-ʝʤʦʮʽʡʥʠʡ ʩʪʨʝʩ) [45, 103, 176, 

184, 205]. 

       ɺ ʩʧʨʘʚʞʥʽʡ ʯʘʩ ʥʘʡʙʽʣʴʰ ʦʙˇʨʫʥʪʦʚʘʥʠʤʠ ʟʦʚʥʽʰʥʽʤʠ ʬʘʢʪʦʨʘʤʠ 

ʨʠʟʠʢʫ ʚʚʘʞʘʶʪʴʩʷ ʽʥʬʝʢʮʽʾ. ʅʘ ʢʦʨʠʩʪʴ ʚʽʨʫʩʥʦʾ ʝʪʽʦʣʦʛʽʾ ʈʉ ʩʚʽʜʯʘʪʴ 

ʦʧʠʩʘʥʽ ʝʧʽʜʝʤʽʯʥʽ ʩʧʘʣʘʭʠ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʟʚôʷʟʦʢ ʡʦʛʦ ʜʝʙʶʪʫ ʘʙʦ 

ʟʘʛʦʩʪʨʝʥʥʷ ʟ ʧʝʨʝʥʝʩʝʥʦʶ ʚʽʨʫʩʥʦʶ ʽʥʬʝʢʮʽʻʶ, ʩʪʚʦʨʝʥʥʷ ʨʽʟʥʠʭ 

ʚʽʨʫʩʦʽʥʜʫʢʦʚʘʥʠʭ ʤʦʜʝʣʝʡ ɽɸɽ, ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʚʽʨʫʩʽʚ ʽ ʧʨʦʪʠʚʽʨʫʩʥʠʭ 

ʘʥʪʠʪʽʣ ʫ ʭʚʦʨʠʭ. ʅʘ ʜʦʢʘʟ ʚʽʨʫʩʥʦʾ ʢʦʥʮʝʧʮʽʾ ʈʉ ʘʚʪʦʨʠ ʯʠʩʣʝʥʥʠʭ ʢʣʽʥʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʥʘʚʦʜʷʪʴ ʜʘʥʽ ʧʨʦ ʧʽʜʚʠʱʝʥʥʷ ʪʠʪʨʫ ʘʥʪʠʪʽʣ ʜʦ ʚʽʨʫʩʽʚ ʢʦʨʫ, 

ʢʨʘʩʥʫʭʠ, ʧʘʨʦʪʠʪʫ, ʚʽʪʨʷʥʦʾ ʚʽʩʧʠ, ʧʨʦʩʪʦʛʦ ʛʝʨʧʝʩʫ, ʛʨʠʧʫ ʽ ʧʘʨʘʛʨʠʧʫ [322, 

332]. ɻʽʧʦʪʝʪʠʯʥʦ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʢʦʥʪʘʢʪ ʽʟ ʚʽʨʫʩʦʤ ʧʽʜ ʯʘʩ 

ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʛʦ ʧʝʨʽʦʜʫ ʘʙʦ ʚ ʨʘʥʥʴʦʤʫ ʜʠʪʠʥʩʪʚʽ ʟ ʧʦʜʘʣʴʰʦʶ 

ʧʝʨʩʠʩʪʝʥʮʽʻʶ ʚʽʨʫʩʫ ʽ ʨʦʟʚʠʪʢʦʤ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʽʩʣʷ ʪʨʠʚʘʣʦʛʦ ʣʘʪʝʥʪʥʦʛʦ 

ʧʝʨʽʦʜʫ. ɺʠʥʠʢʥʝʥʥʷ ʈʉ ʥʝʨʽʜʢʦ ʘʩʦʮʽʡʦʚʘʥʝ ʟ ʚʽʨʫʩʦʤ ɽʧʰʪʝʡʥʘ-ɹʘʨʨ, ʷʢʠʡ 

ʥʘʡʽʤʦʚʽʨʥʽʰʝ ʧʨʦʚʦʢʫʻ ʘʙʦ ʤʦʜʝʣʶʻ ʘʫʪʦʽʤʫʥʥʠʡ ʧʨʦʮʝʩ ʧʨʠ ʈʉ. ʆʯʝʚʠʜʥʦ, 

ʘʫʪʦʽʤʫʥʥʠʡ ʧʨʦʮʝʩ çʟʘʧʫʩʢʘʻè ʥʝ ʦʜʠʥ ʢʦʥʢʨʝʪʥʠʡ ʚʽʨʫʩ, ʘ ʾʭ ʧʦʻʜʥʘʥʥʷ ʘʙʦ 

ʱʝ ʥʝ ʚʽʜʦʤʠʡ ʚʽʨʫʩ [32, 45, 49].     

ɯ ʩʧʘʜʢʦʚʽ, ʽ ʟʦʚʥʽʰʥʽ ʬʘʢʪʦʨʠ ʤʘʶʪʴ ʥʝ ʪʽʣʴʢʠ ʝʪʽʦʣʦʛʽʯʥʝ ʟʥʘʯʝʥʥʷ, 

ʘʣʝ ʽ ʬʦʨʤʫʶʪʴ ʩʚʦʻʨʽʜʥʽʩʪʴ ʬʝʥʦʪʠʧʽʯʥʠʭ ʧʨʦʷʚʽʚ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, 

ʪʦʙʪʦ ʦʩʦʙʣʠʚʦʩʪʽ ʢʣʽʥʽʯʥʦʛʦ ʧʝʨʝʙʽʛʫ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʊʘʢʦʞ, ʽʩʥʫʻ ʨʷʜ 

ʬʘʢʪʦʨʽʚ, ʥʘʧʨʠʢʣʘʜ, ʯʝʨʝʧʥʦ-ʤʦʟʢʦʚʘ ʪʨʘʚʤʘ, ʚʘʛʽʪʥʽʩʪʴ, ʜʠʪʷʯʠʡ ʚʽʢ, ʷʢʽ ʥʝ 

ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʧʨʠʯʠʥʥʠʭ, ʘʣʝ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʟʚʠʪʦʢ ʢʣʽʥʽʯʥʦʾ 

ʢʘʨʪʠʥʠ [176, 184, 185]. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ ʱʦ ʧʨʦʮʝʩʠ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʨʠ ʈʉ ʫ ʎʅʉ, 

ʚʠʤʘʛʘʶʪʴ ʧʦʜʘʣʴʰʦʛʦ ʚʠʚʯʝʥʥʷ, ʙʝʟʧʝʨʝʯʥʠʤ ʻ ʪʦʡ ʬʘʢʪ, ʱʦ ʚ ʨʦʟʚʠʪʢʫ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʽʤʫʥʥʘ ʘʫʪʦʘʛʨʝʩʽʷ ʟ ʧʦʰʢʦʜʞʝʥʥʷʤ 

ʤʽʻʣʽʥʫ ʪʘ ʘʢʩʦʥʽʚ [20, 28, 40, 52, 62, 64, 170, 235]. ʉʘʤʝ ʘʢʩʦʥʘʣʴʥʝ 
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ʧʦʰʢʦʜʞʝʥʥʷ ʧʨʠ ʈʉ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʥʝʟʚʦʨʦʪʥʦʛʦ 

ʥʝʚʨʦʣʦʛʽʯʥʦʛʦ ʜʝʬʽʮʠʪʫ ʪʘ ʟʨʦʩʪʘʶʯʦʾ ʽʥʚʘʣʽʜʥʦʩʪʽ [78, 103, 232]. 

ɺ ʦʩʥʦʚʽ ʧʘʪʦʛʝʥʝʟʫ ʈʉ ʚʠʜʽʣʷʶʪʴ, ʷʢ ʛʦʣʦʚʥʽ ʧʨʦʮʝʩʠ, ʟʘʧʘʣʝʥʥʷ ʪʘ 

ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʽʶ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʜʠʬʫʟʥʠʤ ʧʦʰʢʦʜʞʝʥʥʷʤ ʘʢʩʦʥʽʚ ʪʘ 

ʘʧʦʧʪʦʟʦʤ ʥʝʡʨʦʥʽʚ [20, 46, 52, 58, 87, 163, 164, 204, 233, 277]. ʄʘʥʽʬʝʩʪʫʻ 

ʈʉ ʽʟ ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʪʘ 

ʩʪʨʫʢʪʫʨʥʘ ʧʝʨʝʙʫʜʦʚʘ ʢʣʽʪʠʥʥʦʛʦ ʩʢʣʘʜʫ ʎʅʉ, ʷʢʘ ʚ ʧʦʜʘʣʴʰʦʤʫ ʧʨʦʚʦʢʫʻ 

ʜʝʛʝʥʝʨʘʪʠʚʥʽ ʟʤʽʥʠ [204, 205, 226]. 

ʋʤʦʚʥʦ ʚ ʨʦʟʚʠʪʢʫ ʈʉ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʢʽʣʴʢʘ ʧʦʩʣʽʜʦʚʥʠʭ ʝʪʘʧʽʚ: 

ɯ - ʨʦʟʚʠʪʦʢ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʨʝʘʢʮʽʡ ʥʘ ʧʝʨʠʬʝʨʽʾ ʪʘ ʚ ʎʅʉ; 

ɯɯ - ʜʝʤʽʻʣʽʥʽʟʘʮʽʷ; 

ɯɯɯ - ʘʢʩʦʥʘʣʴʥʘ ʜʝʛʝʥʝʨʘʮʽʷ. 

ɼʦʚʝʜʝʥʦ ʱʦ ʧʦʪʝʥʮʽʡʥʦ ʘʛʨʝʩʠʚʥʽ ʊ-ʢʣʽʪʠʥʠ, ʩʧʝʮʠʬʽʯʥʽ ʜʦ ʦʩʥʦʚʥʦʛʦ 

ʙʽʣʢʘ ʤʽʻʣʽʥʫ ʪʘ ʽʥʰʠʭ ʘʥʪʠʛʝʥʽʚ ʎʅʉ, ʽʩʥʫʶʪʴ ʽ ʚ ʥʦʨʤʘʣʴʥʽʡ ʽʤʫʥʥʽʡ 

ʩʠʩʪʝʤ, ʚ ʤʽʥʽʤʘʣʴʥʽʡ ʢʽʣʴʢʦʩʪʽ ʪʘ ʚ ʥʝʘʢʪʠʚʥʦʤʫ ʩʪʘʥʽ [284]. ɺ ʨʦʣʽ 

ʘʢʪʠʚʘʪʦʨʽʚ (ʪʨʠʛʝʨʽʚ) ʘʫʪʦʨʝʘʢʪʠʚʥʠʭ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʚʠʩʪʫʧʘʶʪʴ ʥʘʚʝʜʝʥʽ 

ʚʠʱʝ ʬʘʢʪʦʨʠ.  ɸʢʪʠʚʦʚʘʥʽ ʘʥʪʠʛʝʥʦʤ Th-ʢʣʽʪʠʥʠ ʟ CD4-ʨʝʮʝʧʪʦʨʘʤʠ, 

ʩʧʝʮʠʬʽʯʥʠʭ ʜʣʷ ʝʧʽʪʦʧʽʚ ʤʽʻʣʽʥʫ ʪʘ ʆɼʎ ʟ ʜʦʧʦʤʦʛʦʶ ʘʜʛʝʟʠʚʥʠʭ ʤʦʣʝʢʫʣ 

(ʤʦʣʝʢʫʣ ʘʜʛʝʟʽʾ ʩʫʜʠʥʥʠʭ ʢʣʽʪʠʥ, ʤʦʣʝʢʫʣ ʤʽʞʢʣʽʪʠʥʥʦʾ ʘʜʛʝʟʽʾ ʪʘ 

ʩʝʣʝʢʪʠʥʽʚ) ʪʘ ʮʠʪʦʢʽʥʽʚ ʧʨʠʢʨʽʧʣʷʶʪʴʩʷ ʜʦ ʝʥʜʦʪʝʣʽʶ ʩʫʜʠʥ ɻɽɹ, 

ʧʽʜʚʠʱʫʶʪʴ ʡʦʛʦ ʧʨʦʥʠʢʥʽʩʪʴ ʪʘ ʧʨʦʥʠʢʘʶʪʴ ʚ ʎʅʉ, ʚʠʢʣʠʢʘʶʯʠ 

ʽʥʬʽʣʴʪʨʘʮʽʶ ʧʝʨʠʚʘʩʢʫʣʷʨʥʦʛʦ ʧʨʦʩʪʦʨʫ Th-ʢʣʽʪʠʥʘʤʠ ʟʘ ʨʘʭʫʥʦʢ 

ʤʦʜʠʬʽʢʘʮʽʾ ʮʠʪʦʢʽʥʘʤʠ ʤʽʞʢʣʽʪʠʥʥʠʭ ʢʦʥʪʘʢʪʽʚ ɻɽɹ [46, 58, 61, 73, 169, 175, 

205, 220]. ʊ-ʣʽʤʬʦʮʠʪʠ ʨʝʘʢʪʠʚʫʶʪʴʩʷ ʧʽʩʣʷ ʚʟʘʻʤʦʜʽʾ ʟ 

ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʫʶʯʠʤʠ ʤʘʢʨʦʬʘʛʘʤʠ ʎʅʉ, ʷʢʽ ʥʝʩʫʪʴ ʥʘ ʩʚʦʾʡ ʧʦʚʝʨʭʥʽ 

ʘʥʪʠʛʝʥʠ ʤʽʻʣʽʥʫ [62, 169]. CD4+ ʊ- ʢʣʽʪʠʥʠ ʦʩʦʙʣʠʚʦ ʮʽʢʘʚʽ ʚ ʧʘʪʦʣʦʛʽʾ  ʈʉ, 

ʪʘʢ ʷʢ ʚʦʥʠ ʤʦʞʫʪʴ ʜʠʬʝʨʝʥʮʽʶʚʘʪʠʩʷ ʷʢ  ʚ ʧʨʦʟʘʧʘʣʴʥʽ ʊh-1 ʽ Th-17, ʪʘʢ ʽ 

ʧʨʦʪʠʟʘʧʘʣʴʥʽ ʊh- 2, ʘʙʦ ʊ-ʨʝʛʫʣʷʪʦʨʥʽ ʢʣʽʪʠʥʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʤʽʢʨʦʦʪʦʯʝʥʥʷ ʽ ʩʪʠʤʫʣʶʶʯʠʭ ʮʠʪʦʢʽʥʽʚ [46]. ʋ ʭʚʦʨʠʭ ʥʘ ʈʉ CD4+ ʊ-

ʢʣʽʪʠʥʠ ʤʘʶʪʴ ʪʝʥʜʝʥʮʽʶ ʜʦ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʊh-1 ʪʘ/ʘʙʦ Th-17, ʷʢʽ ʻ ʥʝ ʪʽʣʴʢʠ 
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ʧʨʦʟʘʧʘʣʴʥʠʤʠ, ʘʣʝ ʥʘʚʽʪʴ ʧʦʪʝʥʮʽʡʥʦ ʥʝʡʨʦʪʦʢʩʠʯʥʠʤʠ [283]. ʆʩʥʦʚʥʠʤʠ 

ʤʽʰʝʥʷʤʠ ʘʛʨʝʩʠʚʥʠʭ ʊ-ʢʣʽʪʠʥ ʪʘ ʮʠʪʦʢʽʥʽʚ ʷʚʣʷʶʪʴʩʷ ʤʽʻʣʽʥʧʨʦʜʫʢʫʶʯʽ 

ʢʣʽʪʠʥʠ, ʆɼʎ, ʤʽʻʣʽʥ ʽ ʥʝʡʨʦʥ  [20, 28, 52, 60, 62, 87]. ɸʢʪʠʚʦʚʘʥʽ ʊ-ʢʣʽʪʠʥʠ ʽ 

ʚʪʦʨʠʥʥʦ ʟʘʣʫʯʝʥʽ ʜʦ ʧʨʦʮʝʩʫ ʤʘʢʨʦʬʘʛʠ ʽ ʢʣʽʪʠʥʠ ʤʽʢʨʦʛʣʽʾ ʚʠʜʽʣʷʶʪʴ ʨʽʟʥʽ 

ʧʨʦʟʘʧʘʣʴʥʽ ʮʠʪʦʢʽʥʠ, ʷʢʽ ʤʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʽʥʜʫʢʫʚʘʪʠ ʘʜʛʝʟʠʚʥʽ ʨʝʮʝʧʪʦʨʠ ʥʘ 

ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʪʘ ʽʤʫʥʥʠʭ ʢʣʽʪʠʥʘʭ, ʘ ʪʘʢʦʞ ʧʦʩʠʣʶʚʘʪʠ ʤʽʛʨʘʮʽʶ 

ʚʽʜʧʦʚʽʜʥʠʭ ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʭ ʢʣʽʪʠʥ ʫ ʚʦʛʥʠʱʝ ʟʘʧʘʣʝʥʥʷ [176, 204]. 

ɸʢʪʠʚʥʽʩʪʴ ʟʘʧʘʣʝʥʥʷ ʢʦʨʝʣʶʻ ʟ ʨʽʚʥʝʤ ʱʽʣʴʥʦʩʪʽ ʘʜʛʝʟʠʚʥʠʭ ʤʦʣʝʢʫʣ. 

ʇʨʦʜʫʢʮʽʷ ʮʠʪʦʢʽʥʽʚ ʚʪʦʨʠʥʥʦ ʧʽʜʚʠʱʫʻ ʧʨʦʥʠʢʥʽʩʪʴ ɻɽɹ. 

ɸʥʪʠʛʝʥʧʨʝʟʝʥʪʫʶʯʽ ʢʣʽʪʠʥʠ ʚʢʣʶʯʘʶʪʴʩʷ ʚ ʧʨʦʮʝʩ ʧʦʩʣʽʜʦʚʥʦ: ʩʧʦʯʘʪʢʫ 

ʘʢʪʠʚʽʟʫʶʪʴʩʷ ʧʝʨʠʚʘʩʢʫʣʷʨʥʽ ʤʦʥʦʮʠʪʠ ʡ ʤʽʢʨʦʛʣʽʷ, ʧʦʪʽʤ ʧʝʨʠʮʠʪʠ ʡ, 

ʤʦʞʣʠʚʦ, ʝʥʜʦʪʝʣʽʘʣʴʥʽ ʢʣʽʪʠʥʠ ʪʘ ʘʩʪʨʦʮʠʪʠ. ɻʣʽʘʣʴʥʽ ʢʣʽʪʠʥʠ ʪʘ Th-1 

ʝʢʩʧʨʝʩʫʶʪʴ ɯʌʅ-ɔ, ʌʅʇ, ɯʃ - 1, 2, 6, 12. ʇʨʦʟʘʧʘʣʴʥʽ ʮʠʪʦʢʽʥʠ ʧʨʠʪʷʛʫʶʪʴ ʟ 

ʢʨʦʚʽ ʽʥʰʽ ʢʣʽʪʠʥʠ, ʟʦʢʨʝʤʘ ɺ-ʣʽʤʬʦʮʠʪʠ, ʷʢʽ ʚʠʨʦʙʣʷʶʪʴ ʘʥʪʠʪʽʣʘ ʜʦ 

ʤʽʻʣʽʥʫ, ʊ(CD-8) -ʢʽʣʝʨʠ ʪʘ ʤʦʥʦʮʠʪʠ, ʱʦ çʧʦʞʠʨʘʶʪʴè ʤʽʻʣʽʥ. ʊʘʢʠʤ ʯʠʥʦʤ 

ʬʦʨʤʫʶʪʴʩʷ ʧʝʨʝʚʘʩʢʫʣʷʨʥʽ ʚʦʛʥʠʱʘ ʘʫʪʦʽʤʫʥʥʦʾ ʜʝʤʽʻʣʽʥʽʟʘʮʽʾ. ɺ ʧʨʦʮʝʩʽ 

ʧʦʰʢʦʜʞʝʥʥʷ ʆɼʎ ʪʘ ʤʽʻʣʽʥʫ ʚʠʚʽʣʴʥʷʻʪʴʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʘʫʪʦʘʥʪʠʛʝʥʽʚ, 

ʱʦ ʜʘʶʪʴ ʧʦʰʪʦʚʭ ʧʦʜʘʣʴʰʦʤʫ ʨʦʟʚʠʪʢʫ ʘʫʪʦʽʤʫʥʥʦʛʦ ʧʨʦʮʝʩʫ - ʬʝʥʦʤʝʥ, 

ʚʽʜʦʤʠʡ ʷʢ Ăʝʧʽʪʦʧʥʝ ʧʦʰʠʨʝʥʥʷò, ʱʦ ʧʦʣʷʛʘʻ ʚ ʢʘʩʢʘʜʥʦʤʫ ʚʠʚʽʣʴʥʝʥʥʽ 

ʥʦʚʠʭ ʘʥʪʠʛʝʥʽʚ ʪʘ ʧʦʷʚʽ ʟʤʽʥʝʥʠʭ ʘʥʪʠʛʝʥʽʚ [20, 52, 58, 61, 64, 87, 95, 145]. 

ɻʝʪʝʨʦʛʝʥʥʽʩʪʴ ʜʝʤʽʻʣʽʟʫʶʯʦʛʦ ʧʨʦʮʝʩʫ ʧʨʠ ʈʉ ʟʫʤʦʚʣʝʥʘ ʧʝʨʝʚʘʛʦʶ 

ʪʠʭ ʯʠ ʽʥʰʠʭ ʽʤʫʥʦʧʘʪʦʣʦʛʽʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʫ ʨʽʟʥʠʭ ʭʚʦʨʠʭ. ʅʘ ʦʩʥʦʚʽ 

ʰʠʨʦʢʠʭ ʽʤʫʥʦʛʽʩʪʦʩʪʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʢʪʠʚʥʠʭ ʚʦʛʥʠʱ ʜʝʤʽʻʣʽʥʽʟʘʮʽʾ 

(ʟʘ ʜʘʥʠʤʠ ʩʪʝʨʝʦʪʘʢʩʠʯʥʦʾ ʙʽʦʧʩʽʾ ʪʘ ʘʫʪʦʧʩʽʾ) ʟʘʧʨʦʧʦʥʦʚʘʥʦ 4 ʨʽʟʥʠʭ ʪʠʧʠ 

ʨʫʡʥʫʚʘʥʥʷ ʤʽʻʣʽʥʫ: ʘʫʪʦʽʤʫʥʥʘ ʜʝʤʽʻʣʽʥʽʟʘʮʽʷ, ʟʫʤʦʚʣʝʥʘ ʊ-ʣʽʤʬʦʮʠʪʘʤʠ 

(ʤʘʢʨʦʬʘʛ-ʘʩʦʮʽʡʦʚʘʥʘ), ʘʫʪʦʽʤʫʥʥʘ ʜʝʤʽʻʣʽʥʽʟʘʮʽʷ, ʟʫʤʦʚʣʝʥʘ ɺ-

ʣʽʤʬʦʮʠʪʘʤʠ (ʘʥʪʠʪʽʣʦ-ʽʥʜʫʢʦʚʘʥʘ), ʜʠʩʪʘʣʴʥʘ ʦʣʽʛʦʜʝʥʜʨʦʧʘʪʽʷ ʪʘ ʾʭ 

ʘʧʦʧʪʦʟ, ʧʝʨʚʠʥʥʘ ʜʝʛʝʥʝʨʘʮʽʷ ʆɼʎ [40, 73]. 
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 1-ʡ ʪʘ 2-ʡ ʪʠʧʠ ʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʨʝʤʽʪʫʶʯʦʛʦ ʧʝʨʝʙʽʛʫ ʈʉ, ʪʠʤ 

ʯʘʩʦʤ ʷʢ 3-ʡ ʪʘ 4-ʡ ï ʜʣʷ ʧʨʦʛʨʝʩʫʶʯʦʛʦ ʈʉ. ʗʢʱʦ ʚ ʧʘʮʽʻʥʪʘ ʻ ʚ ʥʘʷʚʥʦʩʪʽ 

ʦʜʠʥ ʟ ʪʠʧʽʚ ʜʝʤʽʻʣʽʟʘʮʽʾ, ʪʦ ʦʟʥʘʢʠ ʽʥʰʦʛʦ ʟʘʟʚʠʯʘʡ ʥʝ ʟʥʘʭʦʜʷʪʴʩʷ.  

ʇʝʨʠʚʘʩʢʫʣʷʨʥʽ ʚʦʛʥʠʱʘ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʧʨʠ ʦʧʠʩʘʥʠʭ ʧʘʪʦʣʦʛʽʯʥʠʭ 

ʟʤʽʥʘʭ ʧʨʠ ʈʉ ʤʘʶʪʴ ʥʘʟʚʫ ʙʣʷʰʦʢ  

ʇʦ ʚʦʣʦʢʥʘʤ ʫ ʚʦʛʥʠʱʘʭ ʟʘʧʘʣʝʥʥʷ ʪʘ ʜʝʤʽʻʣʽʥʽʟʘʮʽʾ ʧʦʨʫʰʫʻʪʴʩʷ 

ʧʨʦʚʝʜʝʥʥʷ ʽʤʧʫʣʴʩʫ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʢʣʽʥʽʯʥʠʭ ʩʠʤʧʪʦʤʽʚ. ʇʨʠ 

ʜʦʚʛʦʪʨʠʚʘʣʦʤʫ ʪʘ ʚʠʨʘʞʝʥʦʤʫ ʧʨʦʮʝʩʽ ʜʝʤʽʻʣʽʥʽʟʘʮʽʾ ʥʘʩʪʫʧʘʻ ʟʘʛʠʙʝʣʴ 

ʘʢʩʦʥʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʷʚʠ ʩʪʽʡʢʠʭ ʩʠʤʧʪʦʤʽʚ [175, 176]. 

ʆʜʥʦʯʘʩʥʦ ʟ ʧʨʦʮʝʩʦʤ ʜʝʤʽʻʣʽʥʽʟʘʮʽʾ ʡʜʝ ʽ ʨʝʤʽʻʣʽʥʽʟʘʮʽʷ, ʱʦ ʦʩʦʙʣʠʚʦ 

ʧʦʤʽʪʥʦ ʥʘ ʢʨʘʷʭ ʘʢʪʠʚʥʦʾ ʙʣʷʰʢʠ. ɸʣʝ ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʧʦʷʚʫ ʧʨʦʮʝʩʫ 

ʨʝʤʽʻʣʽʥʽʟʘʮʽʾ ʚʞʝ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʫʪʚʦʨʝʥʥʷ ʙʣʷʰʢʠ, ʚʽʜʥʦʚʣʝʥʥʷ 

ʤʽʻʣʽʥʦʚʦʾ ʦʙʦʣʦʥʢʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦ ʝʬʝʢʪʠʚʥʦ. ʏʠʤ ʪʨʠʚʘʣʽʰʠʡ 

ʧʝʨʝʙʽʛ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʪʠʤ ʤʝʥʰ ʚʠʨʘʞʝʥʠʡ ʧʨʦʮʝʩ ʨʝʤʽʻʣʽʥʽʟʘʮʽʾ, ʱʦ ʤʦʞʝ 

ʙʫʪʠ ʧʦʚ'ʷʟʘʥʦ ʟʽ ʟʥʘʯʥʠʤ ʟʤʝʥʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʆɼʎ [73, 98, 176]. 

ʆʩʥʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʟʘʛʠʙʝʣʽ ʘʢʩʦʥʘ ʻ  ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʥʠʢʥʦʩʪʽ ʡʦʛʦ 

ʤʝʤʙʨʘʥʠ, ʧʘʪʦʣʦʛʽʯʥʠʡ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʡ ʙʽʦʭʽʤʽʯʥʠʡ ʢʘʩʢʘʜ ʽ 

ʧʦʨʫʰʝʥʥʷ ʘʢʩʦʥʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. ʄʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʚʪʨʘʪʘ ʘʢʩʦʥʽʚ 

ʧʦʚôʷʟʘʥʘ ʽʟ ʟʘʧʘʣʝʥʥʷʤ ʥʘ ʦʩʥʦʚʽ ʪʦʛʦ, ʱʦ ʚʦʛʥʠʱʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʧʦʰʢʦʜʞʝʥʥʷ ʘʢʩʦʥʽʚ ʟʥʘʭʦʜʷʪʴʩʷ ʙʣʠʟʴʢʦ ʜʦ ʤʽʩʮʴ ʟʘʧʘʣʴʥʦʾ ʽʥʬʽʣʴʪʨʘʮʽʾ. ʅʘ 

ʮʽʡ ʩʪʘʜʽʾ ʆɼʎ ʪʘ ʜʝʤʽʻʣʽʥʟ̔ʦʚʘʥʽ ʘʢʩʦʥʠ ʧʽʜʜʘʶʪʴʩʷ ʜʽʾ ʟʘʧʘʣʴʥʠʭ ʤʝʜʽʘʪʦʨʽʚ. 

ɺʦʥʠ ʤʦʞʫʪʴ ʫʰʢʦʜʞʫʚʘʪʠ ʘʢʩʦʥʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʘʙʦ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʯʝʨʝʟ 

ʧʝʚʥʽ ʨʝʮʝʧʪʦʨʠ [204, 205]. 

 ʈʝʮʝʧʪʦʨʥʦ-ʟʘʣʝʞʥʝ ʧʦʰʢʦʜʞʝʥʥʷ ʆɼʎ ʚʠʢʣʠʢʘʻʪʴʩʷ ʮʠʪʦʢʽʥʘʤʠ ʽʟ 

ʨʦʜʠʥʠ ʌʅʇ, ʷʢʽ ʚʠʜʽʣʷʶʪʴʩʷ ʘʢʪʠʚʦʚʘʥʠʤʠ Th1-ʢʣʽʪʠʥʘʤʠ. ɺʦʥʠ ʜʽʶʪʴ ʥʘ 

ʪʘʢ ʟʚʘʥʽ çʨʝʮʝʧʪʦʨʠ ʩʤʝʨʪʽè, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʆɼʎ ʚ ʘʢʪʠʚʥʠʭ ʚʦʛʥʠʱʘʭ. 

ʂʨʽʤ ʪʦʛʦ, ʘʢʩʦʥʠ ʚʣʘʩʥʦʨʫʯ ʤʦʞʫʪʴ ʩʪʠʤʫʣʶʚʘʪʠ ʝʢʩʧʨʝʩʽʶ ʤʦʣʝʢʫʣ ɻʂɻ ɯɯ 

ʢʣʘʩʫ, ʷʢʽ ʨʦʟʧʽʟʥʘʶʪʴʩʷ ʊ-ʣʽʤʬʦʮʠʪʘʤʠ. ɺʦʥʠ ʢʨʽʧʣʷʪʴʩʷ ʜʦ ʜʝʤʽʻʣʽʟʦʚʘʥʦʛʦ 

ʘʢʩʦʥʫ ʪʘ ʚʠʜʽʣʷʶʪʴ ʨʽʟʥʽ ʧʨʦʟʘʧʘʣʴʥʽ ʮʠʪʦʢʽʥʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ ʧʝʨʬʦʨʠʥ, ʷʢʽ 

ʨʫʡʥʫʶʪʴ ʢʣʽʪʠʥʥʫ ʤʝʤʙʨʘʥʫ ʘʢʩʦʥʘ. ɸʢʪʠʚʥʘ ʫʯʘʩʪʴ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʚ 
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ʨʦʟʚʠʪʢʫ ʘʢʩʦʥʘʣʴʥʦʾ ʧʘʪʦʣʦʛʽʾ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʪʠʤ, ʱʦ ʩʪʫʧʽʥʴ 

ʘʢʩʦʥʘʣʴʥʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ ʢʦʨʝʣʶʻ ʟ ʢʽʣʴʢʽʩʪʶ ʽʤʫʥʥʠʭ ʢʣʽʪʠʥ ʫ ʚʦʛʥʠʱʘʭ 

ʈʉ [204].  

ʈʝʮʝʧʪʦʨʥʦ-ʥʝʟʘʣʝʞʥʝ ʧʦʰʢʦʜʞʝʥʥʷ ʘʢʩʦʥʽʚ ʟʫʤʦʚʣʝʥʦ ʜʽʻʶ ʦʢʩʠʜʫ 

ʘʟʦʪʫ, ʛʣʫʪʘʤʘʪʫ ʪʘ ʧʨʦʪʝʘʟ, ʱʦ ʧʨʦʜʫʢʫʶʪʴʩʷ ʤʽʢʨʦʛʣʽʻʶ ʪʘ ʤʘʢʨʦʬʘʛʘʤʠ. 

ɼʝʤʽʻʣʽʟʦʚʘʥʠʡ ʘʢʩʦʥ ʙʽʣʴʰʝ ʧʽʜʜʘʻʪʴʩʷ ʟʘʧʘʣʴʥʠʤ ʧʦʰʢʦʜʞʝʥʥʷʤ. ʊʘʢ, 

ʷʢʱʦ ʚ ʥʦʨʤʽ ʽʦʥʠ ʥʘʪʨʽʶ ʚʭʦʜʷʪʴ ʚ ʘʢʩʦʥ ʣʠʰʝ ʜʽʣʷʥʢʘʭ ʧʝʨʝʭʚʘʪʽʚ ʈʘʥʚôʻ, ʪʦ 

ʚ ʜʝʤʽʻʣʽʟʦʚʘʥʦʤʫ ʘʢʩʦʥʽ ʮʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦ ʚʩʽʡ ʡʦʛʦ ʜʦʚʞʠʥʽ. ʆʢʩʠʜ ʘʟʦʪʫ 

ʱʝ ʙʽʣʴʰʝ ʧʦʩʠʣʶʻ ʮʝʡ ʧʨʦʮʝʩ, ʽ ʪʘʢʦʞ ʧʨʠʟʫʧʠʥʷʻ ʩʠʥʪʝʟ ɸʊʌ ʚ 

ʤʽʪʦʭʦʥʜʨʽʷʭ ʘʢʩʦʥʽʚ. ɼʝʤʽʻʣʽʟʦʚʘʥʽ ʧʨʦʚʽʜʥʠʢʠ ʤʦʞʫʪʴ ʧʨʦʷʚʣʷʪʠ ʩʧʦʥʪʘʥʥʫ 

ʘʢʪʠʚʥʽʩʪʴ, ʝʢʪʦʧʽʯʥʦ ʛʝʥʝʨʫʶʯʠ ʤʥʦʞʠʥʥʽ ʜʦʜʘʪʢʦʚʽ ʽʤʧʫʣʴʩʠ. ʇʦʜʽʙʥʘ 

ʛʽʧʝʨʟʙʫʜʣʠʚʽʩʪʴ ʚʥʘʩʣʽʜʦʢ ʭʨʦʥʽʯʥʦʾ ʜʝʤʽʻʣʽʥʽʟʘʮʽʾ ʤʦʞʝ ʧʦʣʝʛʰʫʚʘʪʠ 

ʚʠʥʠʢʥʝʥʥʷ ʡ ʨʦʟʚʠʪʦʢ ʥʝʡʨʦʜʝʛʝʨʝʥʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ. ʂʨʽʤ ʪʦʛʦ, 

ʜʝʤʽʻʣʽʥʽʟʦʚʘʥʽ ʘʢʩʦʥʠ ʧʦʟʙʘʚʣʷʶʪʴʩʷ ʪʨʦʬʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟ ʙʦʢʫ ʆɼʎ. 

ʇʽʜ ʯʘʩ ʟʘʧʘʣʴʥʦʾ ʘʪʘʢʠ ʘʢʪʠʚʦʚʘʥʽ ʽʤʫʥʥʽ ʢʣʽʪʠʥʠ ʚʠʜʽʣʷʶʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ 

ʛʣʫʪʘʤʘʪʫ. ɻʣʫʪʘʤʘʪʦʧʦʩʝʨʝʜʢʦʚʘʥʘ ʝʢʩʘʡʪʦʪʦʢʩʠʯʥʽʪʴ ʻ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ 

ʯʘʩʪʠʥʦʶ ʷʢ ʜʝʤʽʻʣʽʥʽʟʘʮʽʾ, ʪʘʢ ʽ ʘʢʩʦʥʘʣʴʥʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ. ɺʝʣʠʢʘ ʫʚʘʛʘ 

ʥʘʜʘʻʪʴʩʷ ʦʢʩʠʜʫ ʘʟʦʪʫ, ʷʢʠʡ ʫ ʚʝʣʠʢʠʭ ʢʽʣʴʢʦʩʪʷʭ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʚʦʛʥʠʱʘʭ 

ʟʘʧʘʣʝʥʥʷ. ʆʢʩʠʜʘʥʪʥʝ ʧʦʰʢʦʜʞʝʥʥʷ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʠʭ ɼʅʂ ʧʨʠʚʦʜʠʪʴ ʜʦ   

ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʜʝʬʽʮʠʪʫ ʚ ʥʝʡʨʦʥʘʭ ʽ ʛʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥʘʭ ʟ ʨʦʟʚʠʪʢʦʤ ʾʭ 

ʜʠʩʪʨʦʬʽʾ. ʋ ʧʦʜʘʣʴʰʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʾ ʽʦʥʥʠʭ ʢʘʥʘʣʽʚ ʟ 

ʧʽʜʚʠʱʝʥʠʤ ʥʘʜʭʦʜʞʝʥʥʷʤ ʽʦʥʽʚ Na+ ʚ ʘʢʩʦʥ, ʧʦʰʢʦʜʞʝʥʥʷʤ Na+ / Ca++ 

ʧʦʤʧʠ ʟ ʥʘʜʤʽʨʥʠʤ ʧʨʦʥʠʢʥʝʥʥʷʤ Ca ++ ʚ ʘʢʩʦʥ. ɿʘʟʥʘʯʝʥʽ ʷʚʠʱʘ ʧʨʠʟʚʦʜʷʪʴ 

ʜʦ ʘʢʪʠʚʘʮʽʾ ʧʨʦʪʝʘʟ (ʢʘʣʧʘʾʥ, ʤʘʪʨʠʢʩʥʠʭ ʤʝʪʘʣʣʦʧʨʦʪʝʘʟ), ʷʢʽ ʚʠʢʣʠʢʘʶʪʴ 

ʜʝʩʪʨʫʢʮʽʶ ʮʠʪʦʩʢʝʣʝʪʫ ʘʢʩʦʥʘ [28, 52, 65, 78, 98, 162, 169, 203, 204, 312]. 

ʂʽʣʴʢʘ ʦʙʩʪʘʚʠʥ ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʚʽʜʥʦʚʣʝʥʥʶ ʘʢʩʦʥʽʚ ʧʽʩʣʷ ʨʦʟʚʠʪʢʫ 

ʧʦʰʢʦʜʞʝʥʴ. ɺʦʥʠ ʚʢʣʶʯʘʶʪʴ ʟʤʝʥʰʝʥʥʷ ʥʝʡʨʦʪʨʦʬʽʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ 

ʧʽʜʪʨʠʤʫʶʪʴ ʟʨʦʩʪʘʥʥʷ, ʥʘʷʚʥʽʩʪʴ ʛʣʽʘʣʴʥʠʭ ʨʫʙʮʽʚ (ʬʘʢʪʦʨ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʤʽʩʮʷ ʫʨʘʞʝʥʥʷ) ʘʙʦ ʥʘʷʚʥʽʩʪʴ ʽʥʛʽʙʫʶʯʠʭ ʤʦʣʝʢʫʣ, ʱʦ ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʨʦʩʪʫ 

ʘʢʩʦʥʽʚ. ʆʩʪʘʥʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʥʘʩʪʫʧʥʘ ʟʘ ʧʦʰʢʦʜʞʝʥʥʷʤ 
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ʜʝʛʝʥʝʨʘʮʽʷ ʘʢʩʦʥʽʚ ʤʘʻ ʤʝʭʘʥʽʟʤʠ, ʧʦʜʽʙʥʽ ʟ ʪʠʤʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ 

ʧʨʦʛʨʘʤʦʚʘʥʫ ʩʤʝʨʪʴ ʢʣʽʪʠʥ (ʘʧʦʧʪʦʟ) [290]. 

ɺ ʟʚôʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʦʩʥʦʚʥʠʤ ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʠʤ ʩʫʙʩʪʨʘʪʦʤ ʭʚʦʨʦʙʠ 

ʷʚʣʷʻʪʴʩʷ ʧʦʰʢʦʜʞʝʥʥʷ ʤʽʻʣʽʥʫ ʚ ʎʅʉ, ʩʠʤʧʪʦʤʘʪʠʢʘ ʈʉ, ʧʦʧʝʨʝʜ ʚʩʴʦʛʦ, 

ʟʫʤʦʚʣʝʥʘ ʫʨʘʞʝʥʥʷʤ ʧʨʦʚʽʜʥʠʭ ʰʣʽʭʽʚ ʛʦʣʦʚʥʦʛʦ ʪʘ ʩʧʠʥʥʦʛʦ ʤʦʟʢʫ [61, 

175, 176]. ʇʝʨʰʠʤʠ ʩʠʤʧʪʦʤʘʤʠ ʤʦʞʝ ʩʪʘʪʠ ʫʨʘʞʝʥʥʷ ʷʢ ʦʜʥʽʻʾ, ʪʘʢ ʽ 

ʜʝʢʽʣʴʢʦʭ ʧʨʦʚʽʜʥʠʭ ʩʠʩʪʝʤ (ʤʦʥʦ- ʪʘ ʧʦʣʽʩʠʤʧʪʦʤʥʠʡ ʧʦʯʘʪʦʢ). ɿʘ ʜʘʥʠʤʠ 

ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʝʣʠʢʠʭ ʛʨʫʧ ʚʩʝ ʪʘʢʠ ʧʝʨʝʚʘʞʘʻ 

ʧʦʣʽʩʠʤʧʪʦʤʥʠʡ ʚʘʨʽʘʥʪ ʢʣʽʥʽʯʥʦʛʦ ʧʦʯʘʪʢʫ ʈʉ [222].  

ɺʩʽ ʩʠʤʧʪʦʤʠ ʧʨʠ ʈʉ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʢʣʘʩʠʯʥʽ ʪʘ ʨʽʜʢʽʩʥʽ. ɼʦ ʧʝʨʰʦʾ 

ʛʨʫʧʠ ʚʽʜʥʦʩʷʪʴʩʷ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʩʠʤʧʪʦʤʠ, ʷʢʽ ʻ ʙʝʟʧʦʩʝʨʝʜʥʽʤ 

ʧʨʦʷʚʦʤ ʫʨʘʞʝʥʥʷ ʧʨʦʚʽʜʥʠʭ ʩʠʩʪʝʤ ʎʅʉ. ʉʶʜʠ ʞ ʚʽʜʥʦʩʷʪʴʩʷ ʡ ʭʘʨʘʢʪʝʨʥʽ 

ʜʣʷ ʈʉ ʩʠʤʧʪʦʤʦʢʦʤʧʣʝʢʩʠ, ʱʦ ʚʽʜʜʟʝʨʢʘʣʶʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʢʣʽʥʽʯʥʠʭ 

ʧʨʦʷʚʽʚ ʙʘʛʘʪʦʚʦʛʥʠʱʝʚʦʛʦ ʜʝʤʽʻʣʽʥʽʟʫʶʯʦʛʦ ʧʨʦʮʝʩʫ. ɼʨʫʛʘ ʛʨʫʧʘ ʚʢʣʶʯʘʻ 

ʨʽʜʢʽʩʥʽ ʢʣʽʥʽʯʥʽ ʧʨʦʷʚʠ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʪʨʫʜʥʦʱʽ ʧʨʠ 

ʧʨʦʚʝʜʝʥʥʽ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ.  

ɺʠʨʘʞʝʥʽʩʪʴ ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʣʦʢʘʣʽʟʘʮʽʾ 

ʜʝʤʽʻʣʽʥʽʟʫʶʯʦʛʦ ʧʨʦʮʝʩʫ.  

ʇʨʠ ʫʨʘʞʝʥʥʽ ʧʽʨʘʤʽʜʥʠʭ ʰʣʷʭʽʚ ʫ 89 % [64] ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʨʫʭʦʚʽ 

ʨʦʟʣʘʜʠ ʫ ʚʠʛʣʷʜʽ ʧʽʨʘʤʽʜʥʦʛʦ ʩʠʥʜʨʦʤʫ ʽʟ ʩʣʘʙʢʽʩʪʶ ʪʘ ʩʧʘʩʪʠʯʥʽʩʪʶ. ɺ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʣʦʢʘʣʽʟʘʮʽʾ ʚʦʛʥʠʱʘ ʤʦʞʫʪʴ ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ ʧʘʨʘʧʘʨʝʟʠ, 

ʛʝʤʽʧʘʨʝʟʠ ʽ ʨʽʜʰʝ ʤʦʥʦʧʘʨʝʟʠ. ʗʢ ʧʨʘʚʠʣʦ, ʙʽʣʴʰʝ ʡ ʨʘʥʽʰʝ ʜʦ ʧʨʦʮʝʩʫ 

ʟʘʣʫʯʘʶʪʴʩʷ ʥʠʞʥʽ ʢʽʥʮʽʚʢʠ. ʈʫʢʠ ʩʪʨʘʞʜʘʶʪʴ ʨʽʜʰʝ ʽ ʚʪʷʛʫʶʪʴʩʷ ʚ ʧʨʦʮʝʩ 

ʥʘ ʙʽʣʴʰ ʧʽʟʥʽʭ ʩʪʘʜʽʷʭ ʭʚʦʨʦʙʠ. ɿʥʠʞʝʥʥʷ ʩʠʣʠ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʦʷʚʦʶ 

ʧʘʪʦʣʦʛʽʯʥʠʭ ʨʝʬʣʝʢʩʽʚ, ʛʽʧʝʨʨʝʬʣʝʢʩʽʻʶ ʩʫʭʦʞʠʣʢʦʚʠʭ ʪʘ ʧʝʨʽʦʩʪʘʣʴʥʠʭ 

ʨʝʬʣʝʢʩʽʚ ʽ ʟʥʠʞʝʥʥʷʤ, ʘʩʠʤʝʪʨʽʻʶ ʯʠ ʚʠʧʘʜʽʥʥʷʤ ʰʢʽʨʥʠʭ ʯʝʨʝʚʥʠʭ 

ʨʝʬʣʝʢʩʽʚ. ʆʩʪʘʥʥʽʡ ʩʠʤʧʪʦʤ ʻ ʪʦʥʢʠʤ ʽ ʨʘʥʥʽʤ ʧʨʦʷʚʦʤ ʟʘʣʫʯʝʥʥʷ 

ʧʽʨʘʤʽʜʥʦʾ ʩʠʩʪʝʤʠ ʚ ʧʘʪʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʥʝ ʷʚʣʷʻʪʴʩʷ 

ʩʧʝʮʠʬʽʯʥʠʤ ʩʠʤʧʪʦʤʦʤ. ʉʪʘʥ ʤôʷʟʦʚʦʛʦ ʪʦʥʫʩʫ ʤʦʞʝ ʙʫʪʠ ʨʽʟʥʦʤʘʥʽʪʥʠʤ ï 
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ʚʽʜ ʩʧʘʩʪʠʯʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʜʦ ʛʽʧʦ- ʯʠ ʜʠʩʪʦʥʽʾ (ʧʨʠ ʦʜʥʦʯʘʩʥʦʤʫ ʫʨʘʞʝʥʥʽ 

ʧʨʦʚʽʜʥʠʢʽʚ ʧʽʨʘʤʽʜʥʦʛʦ ʪʘ ʝʢʩʪʨʘʧʽʨʘʤʽʜʥʦʛʦ ʰʣʷʭʽʚ) [61, 87, 175, 176]. 

ʉʠʤʧʪʦʤʠ ʫʨʘʞʝʥʥʷ ʤʦʟʦʯʢʘ ʪʘ ʡʦʛʦ ʟʚôʷʟʢʽʚ ʧʨʦʷʚʣʷʶʪʴʩʷ ʚ 74% [64] 

ʚʠʧʘʜʢʽʚ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʂʣʽʥʽʯʥʽ ʧʨʦʷʚʠ ʻ ʜʦʩʠʪʴ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ: ʚʽʜ 

ʝʧʽʟʦʜʠʯʥʦʛʦ ʟʘʧʘʤʦʨʦʯʝʥʥʷ, ʥʝʨʽʚʥʦʩʪʽ ʧʦʯʝʨʢʫ, ʥʝʧʦʤʽʪʥʦʾ ʜʣʷ 

ʥʘʚʢʦʣʠʰʥʽʭ ʭʠʪʢʦʩʪʽ ʧʨʠ ʭʦʜʴʙʽ ʜʦ ʛʨʫʙʦʾ ʩʪʘʪʠʯʥʦʾ ʪʘ ʜʠʥʘʤʽʯʥʦʾ ʘʪʘʢʩʽʾ, 

ʜʠʩʤʝʪʨʽʾ, ʧʨʦʤʘʭʫʚʘʥʥʷ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʚʢʘʟʽʚʥʠʭ ʧʨʦʙ, ʽʥʪʝʥʮʽʡʥʦʛʦ 

ʪʨʝʤʦʨʫ, ʩʢʘʥʜʦʚʘʥʦʾ ʤʦʚʠ. ɺ ʪʷʞʢʠʭ ʚʠʧʘʜʢʘʭ ʪʨʝʤʪʽʥʥʷ ʢʽʥʮʽʚʦʢ ʪʘ ʪʫʣʫʙʘ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʥʘʚʽʪʴ ʫ ʩʧʦʢʦʾ, ʱʦ ʨʽʟʢʦ ʟʘʪʨʫʜʥʷʻ ʩʘʤʦʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʭʚʦʨʦʛʦ.  ʏʘʩʪʦ ʤʦʟʦʯʢʦʚʘ ʩʠʤʧʪʦʤʘʪʠʢʘ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʤôʷʟʦʚʦʶ 

ʛʽʧʦʪʦʥʽʻʶ. 

ʇʨʠ ʫʨʘʞʝʥʥʽ ʯʝʨʝʧʥʦ-ʤʦʟʢʦʚʠʭ ʥʝʨʚʽʚ (58%) [64] ʯʘʩʪʽʰʝ ʩʪʨʘʞʜʘʶʪʴ 

ʦʢʦʨʫʭʦʚʠʡ, ʪʨʽʡʥʠʡ, ʚʽʜʚʽʜʥʠʡ ʪʘ ʣʠʮʝʚʠʡ ʥʝʨʚʠ ï ʥʝʨʚʠ ʙʫʣʴʙʘʣʴʥʦʾ ʛʨʫʧʠ 

[63]. ɺ ʩʠʣʫ ʟʘʣʫʯʝʥʥʷ ʷʢ ʷʜʝʨʥʦʛʦ ʯʠ ʥʘʜôʷʜʝʨʥʦʛʦ, ʪʘʢ ʽ ʢʦʨʽʥʮʝʚʦʛʦ ʨʽʚʥʽʚ 

ʚ ʩʪʦʚʙʫʨʽ ɻʄ ʤʦʞʝ ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ ʢʘʨʪʠʥʘ ʮʝʥʪʨʘʣʴʥʦʛʦ ʪʘ ʧʝʨʠʬʝʨʠʯʥʦʛʦ 

ʚʨʘʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʥʝʨʚʽʚ. ʏʘʩʪʠʤ ʩʠʤʧʪʦʤʦʤ ʧʨʠ ʈʉ ʻ ʥʽʩʪʘʛʤ. ʇʨʠ 

ʫʰʢʦʜʞʝʥʥʽ ʣʠʮʝʚʦʛʦ ʥʝʨʚʘ ʨʦʟʚʠʚʘʻʪʴʩʷ ʧʘʨʝʟ ʤʽʤʽʯʥʠʭ ʤôʷʟʽʚ, ʯʘʩʪʽʰʝ 

ʧʝʨʠʬʝʨʠʯʥʦʛʦ ʪʠʧʫ. ʋʨʘʞʝʥʥʷ ʪʨʽʡʯʘʩʪʦʛʦ ʥʝʨʚʘ ʥʘʡʯʘʩʪʽʰʝ ʧʨʦʷʚʣʷʻʪʴʩʷ 

ʪʨʠʛʝʤʽʥʘʣʴʥʠʤ ʙʦʣʝʤ [4].  

ʆʢʨʝʤʫ ʛʨʫʧʫ ʩʢʣʘʜʘʶʪʴ ʟʦʨʦʚʽ ʪʘ ʦʢʦʨʫʭʦʚʽ ʨʦʟʣʘʜʠ (52%) [64]. ʉʝʨʝʜ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʦʨʫʰʝʥʴ ʟʦʨʫ ʧʨʠ ʈʉ ʥʘʡʯʘʩʪʽʰʝ ʻ ʟʥʠʞʝʥʥʷ ʛʦʩʪʨʦʪʠ ʟʦʨʫ 

ʯʝʨʝʟ ʨʦʟʚʠʪʦʢ ʨʝʪʨʦʙʫʣʴʙʘʨʥʦʛʦ (ʦʧʪʠʯʥʦʛʦ) ʥʝʚʨʠʪʫ (ʈɹʅ), ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʨʽʟʢʠʤ, ʟʘʟʚʠʯʘʡ ʦʜʥʦʩʪʦʨʦʥʥʽʤ, ʟʥʠʞʝʥʥʷʤ ʛʦʩʪʨʦʪʠ ʟʦʨʫ, 

ʪʨʠʚʘʣʽʩʪʶ ʥʝ ʤʝʥʰʝ 24 ʛʦʜʠʥ, ʚʽʜʯʫʪʪʷʤ ʙʦʣʶ ʧʽʜʯʘʩ ʨʫʭʽʚ ʦʯʥʠʤʠ 

ʷʙʣʫʢʘʤʠ, ʟ ʧʦʚʥʠʤ ʘʙʦ ʯʘʩʪʢʦʚʠʤ ʚʽʜʥʦʚʣʝʥʥʷʤ ʟʦʨʦʚʦʾ ʬʫʥʢʮʽʾ. ʅʘ ʦʯʥʦʤʫ 

ʜʥʽ ʚʠʷʚʣʷʻʪʴʩʷ ʧʦʙʣʽʜʥʽʥʥʷ ʩʢʨʦʥʝʚʠʭ ʧʦʣʦʚʠʥ ʜʠʩʢʽʚ ʟʦʨʦʚʠʭ ʥʝʨʚʽʚ, 

ʧʽʟʥʽʰʝ ʩʫʙʘʪʨʦʬʽʷ ɼɿʅ, ʜʝʢʦʣʦʨʘʮʽʷ ʩʢʨʦʥʝʚʦʾ ʧʦʣʦʚʠʥʠ ʜʠʩʢʫ ʙʝʟ ʢʣʽʥʽʢʠ 

ʥʝʚʨʠʪʫ (ʱʦ ʻ ʩʫʙʢʣʽʥʽʯʥʠʤ ʧʨʦʷʚʦʤ ʫʨʘʞʝʥʥʷ ʟʦʨʦʚʦʛʦ ʥʝʨʚʘ) [233,261]. 

ɺʝʛʝʪʘʪʠʚʥʽ ʨʦʟʣʘʜʠ  ʧʨʦʷʚʣʷʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʾ 

ʪʘʟʦʚʠʭ ʦʨʛʘʥʽʚ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʾ ʪʘʟʦʚʠʭ ʦʨʛʘʥʽʚ ʨʘʥʦ ʯʠ 
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ʧʽʟʥʦ ʚʠʥʠʢʘʶʪʴ ʫ 60 % [64] ʭʚʦʨʠʭ ʥʘ ʈʉ. ʅʘʡʙʽʣʴʰ ʨʘʥʥʽʤʠ ʦʟʥʘʢʘʤʠ 

ʷʚʣʷʶʪʴʩʷ ʽʤʧʝʨʘʪʠʚʥʽ ʧʦʟʠʚʠ ʜʦ ʩʝʯʦʚʠʧʫʩʢʘʥʥʷ, ʟʙʽʣʴʰʝʥʥʷ ʾʭ ʯʘʩʪʦʪʠ, 

ʟʘʪʨʠʤʢʘ ʩʝʯʽ, ʱʦ ʧʦʚôʷʟʘʥʦ ʽʟ ʥʝʟʜʘʪʥʽʩʪʶ ʩʝʯʦʚʦʛʦ ʤʽʭʫʨʘ ʥʘʢʦʧʠʯʫʚʘʪʠ 

ʩʝʯʫ (ʩʠʥʜʨʦʤ ʛʽʧʝʨʨʝʬʣʝʢʩʽʾ ʜʝʪʨʫʟʦʨʘ). ɯʥʰʠʤ ʧʘʪʦʛʝʥʝʪʠʯʥʠʤ ʥʘʧʨʷʤʢʦʤ 

ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʾ ʪʘʟʦʚʠʭ ʦʨʛʘʥʽʚ ʻ ʦʙʩʪʨʫʢʪʠʚʥʽ ʧʦʨʫʰʝʥʥʷ 

ʩʝʯʦʚʠʧʫʩʢʘʥʥʷ ʫ ʚʠʛʣʷʜʽ ʩʠʥʜʨʦʤʫ ʥʝʧʦʚʥʦʛʦ ʚʠʧʦʨʦʞʥʝʥʥʷ ʩʝʯʦʚʦʛʦ 

ʤʽʭʫʨʘ ʯʝʨʝʟ ʜʠʩcʠʥʝʨʛʽʶ ʩʢʦʨʦʯʝʥʴ ʜʝʪʨʫʟʦʨʘ ʽ ʩʬʽʥʢʪʝʨʘ, ʱʦ ʟ ʯʘʩʦʤ 

ʧʨʠʚʦʜʠʪʴ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʥʠʞʥʽʭ ʪʘ ʚʝʨʭʥʽʭ 

ʩʝʯʦʚʠʚʽʜʥʠʭ ʰʣʷʭʽʚ. ɼʣʷ ʧʽʟʥʽʭ ʪʝʨʤʽʚ ʭʚʦʨʦʙʠ ʭʘʨʘʢʪʝʨʥʦʶ ʻ ʪʨʽʘʜʘ 

ʐʘʨʢʦ: ʥʝʪʨʠʤʘʥʥʷ ʩʝʯʽ, ʟʘʧʦʨʠ, ʽʤʧʦʪʝʥʮʽʷ [176, 205]. ʇʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʾ 

ʪʘʟʦʚʠʭ ʦʨʛʘʥʽʚ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʩʽ ʩʢʣʘʜʦʚʽ ʷʢʦʩʪʽ ʞʠʪʪʷ. ɼʣʷ ʣʶʜʝʡ 

ʧʨʘʮʝʟʜʘʪʥʦʛʦ ʚʽʢʫ ʢʣʽʥʽʯʥʽ ʧʨʦʷʚʠ ʪʘʢʦʛʦ ʪʠʧʫ ʩʪʘʶʪʴ ʧʝʨʝʰʢʦʜʦʶ ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʦʙʦʚôʷʟʢʽʚ, ʟʥʘʯʥʦ ʦʙʤʝʞʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʽʣʴʥʦʛʦ 

ʧʝʨʝʤʽʱʝʥʥʷ, ʧʦʨʫʰʫʶʪʴ ʩʦʥ ʪʘ ʦʩʦʙʠʩʪʽ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥʠ, ʱʦ ʟ ʯʘʩʦʤ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʚʪʦʨʠʥʥʠʤʠ ʜʝʧʨʝʩʠʚʥʠʤʠ ʩʪʘʥʘʤʠ, ʥʝʧʦʚôʷʟʘʥʠʤʠ ʟ 

ʙʝʟʧʦʩʝʨʝʜʥʽʤ ʫʰʢʦʜʞʝʥʥʷʤ ʎʅʉ [43, 45]. 

ʏʘʩʪʽʰʝ ʚʩʴʦʛʦ ʧʝʨʰʠʤʠ ʢʣʽʥʽʯʥʠʤʠ ʧʨʦʷʚʘʤʠ ʈʉ ʻ ʨʦʟʣʘʜʠ ʯʫʪʣʠʚʦʩʪʽ 

(77%) [64]. ʅʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʟ`ʷʚʣʷʶʪʴʩʷ ʩʫʙ`ʻʢʪʠʚʥʽ ʯʫʪʣʠʚʽ ʨʦʟʣʘʜʠ 

(ʧʘʨʝʩʪʝʟʽʾ) ʪʘ ʥʝʯʽʪʢʽ ʨʦʟʣʘʜʠ ʙʦʣʴʦʚʦʛʦ ʯʫʪʪʷ: ʚʽʜʯʫʪʪʷ çʚʘʪʥʠʭ ʥʽʛè, 

ʦʥʽʤʽʥʥʷ ʱʦʢʠ, ʧʘʣʴʮʽʚ, ʟʥʠʞʝʥʥʷ ʙʦʣʴʦʚʦʾ ʯʫʪʣʠʚʦʩʪʽ ʟ ʥʝʯʽʪʢʠʤʠ ʤʝʞʘʤʠ, 

ʤʦʟʘʾʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʯʠ ʦʙôʻʢʪʠʚʥʝ ʟʥʠʞʝʥʥʷ ʚʽʙʨʘʮʽʡʥʦʾ ʯʫʪʣʠʚʦʩʪʽ ʚʽʜ 

ʛʦʤʽʣʦʢ ʜʦ ʨʝʙʝʨʥʠʭ ʜʫʛ. ʇʽʟʥʽʰʝ ʚʠʷʚʣʷʶʪʴ ʧʦʨʫʰʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ ʟʘ 

ʧʨʦʚʽʜʥʠʢʦʚʠʤ ʪʠʧʦʤ (ʧʘʨʦʢʩʠʟʤʘʣʴʥʘ ʪʨʠʛʝʤʽʥʘʣʴʥʘ ʥʝʚʨʘʣʛʽʷ, ʭʨʦʥʽʯʥʘ 

ʜʠʟʝʩʪʝʟʽʷ ʢʽʥʮʽʚʦʢ, ʤôʷʟʦʚʦ-ʩʢʝʣʝʪʥʽ ʙʦʣʽ), ʨʦʟʣʘʜʠ ʤôʷʟʦʚʦ-ʩʫʛʣʦʙʦʚʦʾ 

ʯʫʪʣʠʚʦʩʪʽ, ʥʘʩʣʽʜʢʦʤ ʯʦʛʦ ʻ ʧʨʦʧʨʽʦʮʝʧʪʠʚʥʘ ʘʪʘʢʩʽʷ ʪʘ ʘʬʝʨʝʥʪʥʠʡ ʧʘʨʝʟ. 

ɹʦʣʴʦʚʠʡ ʩʠʥʜʨʦʤ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ 50-80% ʭʚʦʨʠʭ, ʪʘ ʯʘʩʪʦ ʤʘʻ ʭʨʦʥʽʯʥʠʡ 

ʭʘʨʘʢʪʝʨ [4, 158, 194].  

ʉʝʨʝʜ ʥʝʡʨʦʧʩʠʭʦʣʦʛʽʯʥʠʭ ʧʦʨʫʰʝʥʴ (62%) [64] ʩʣʽʜ ʧʝʨʰ ʟʘ ʚʩʝ 

ʚʠʜʽʣʠʪʠ ʟʥʠʞʝʥʥʷ  ʽʥʪʝʣʝʢʪʫ, ʧʦʨʫʰʝʥʥʷ ʧʦʚʝʜʽʥʢʠ, ʩʧʦʚʽʣʴʥʝʥʽʩʪʴ 

ʧʽʟʥʘʚʘʣʴʣʴʥʠʭ ʪʘ ʝʤʦʮʽʡʥʠʭ ʬʫʥʢʮʽʡ, ʟʥʠʞʝʥʥʷ ʢʦʨʦʪʢʦʯʘʩʥʦʾ ʧʘʤ`ʷʪʽ, 
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ʜʝʧʨʝʩʽʷ, ʚʽʜʯʫʪʪʷ ʥʝʩʧʦʢʦʶ. ɼʝʧʨʝʩʽʶ ʧʦʚ`ʷʟʫʶʪʴ ʟ ʜʝʤʽʻʣʽʥʽʟʘʮʽʻʶ ʚ  

ʩʢʨʦʥʝʚʠʭ ʜʦʣʷʭ. ɼʣʷ ʈʉ ʭʘʨʘʢʪʝʨʥʠʡ ʩʠʥʜʨʦʤ ñʧʦʩʪʽʡʥʦʾ ʚʪʦʤʣʶʚʘʥʦʩʪʽò 

(60-80 %), ʷʢʘ ʻ ʥʘʩʣʽʜʢʦʤ ʰʚʠʜʢʦʛʦ ʚʠʩʥʘʞʝʥʥʷ ʧʩʠʭʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʥʝʦʙʭʽʜʥʽʩʪʶ ʯʘʩʪʦʛʦ ʚʽʜʧʦʯʠʥʢʫ, ʩʦʥʣʠʚʽʩʪʶ, ʟʘʪʨʫʜʥʝʥʥʷʤ 

ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʧʦʚʪʦʨʥʠʭ ʜʽʡ, ʱʦ ʻ ʩʝʨʡʦʟʥʦʶ ʧʨʦʙʣʝʤʦʶ ʜʣʷ ʙʘʛʘʪʴʦʭ 

ʭʚʦʨʠʭ, ʪʘʢ ʷʢ ʚʦʥʠ ʥʝ ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠ ʟʚʠʯʥʫ ʜʣʷ ʥʠʭ ʨʦʙʦʪʫ ʥʘʚʽʪʴ ʚ 

ʧʝʨʽʦʜ ʨʝʤʽʩʽʾ. 

ɼʦ ʨʽʜʢʽʩʥʠʭ ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʽʚ ʚʽʜʥʦʩʷʪʴʩʷ ʩʠʤʧʪʦʤʠ ʈʉ, ʱʦ 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʥʝ ʙʽʣʴʰʝ ʥʽʞ ʫ 10% ʭʚʦʨʠʭ. ʗʩʢʨʘʚʠʤ ʧʨʠʢʣʘʜʦʤ ʻ 

ʧʘʨʦʢʩʠʟʤʘʣʴʥʽ ʩʪʘʥʠ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʨʘʧʪʦʚʠʤ ʚʠʥʠʢʥʝʥʥʷʤ, 

ʨʘʧʪʦʚʠʤ ʧʨʠʧʠʥʝʥʥʷʤ ʪʘ ʯʘʩʪʦʶ ʧʦʚʪʦʨʶʚʘʥʽʩʪʶ ʧʨʦʪʷʛʦʤ ʜʦʙʠ (ʜʦ 200-

300 ʨʘʟʽʚ): ʪʦʥʽʯʥʽ ʩʧʘʟʤʠ ʢʽʥʮʽʚʦʢ ʪʘ ʦʙʣʠʯʯʷ,  ʷʢʽ ʻ ʜʦʩʠʪʴ ʙʦʣʶʯʠʤʠ, 

ʧʨʠʩʪʫʧʠ ʜʠʟʘʨʪʨʽʾ ʽ ʘʪʘʢʩʽʾ, ʩʠʤʧʪʦʤ ʃʝʨʤʽʪʘ, ʝʧʽʥʘʧʘʜʠ (ʬʦʢʘʣʴʥʽ ʪʘ 

ʛʝʥʝʨʘʣʽʟʦʚʘʥʽ), ʱʦ ʧʦʚ`ʷʟʘʥʽ ʟ ʜʝʤʽʻʣʽʥʽʟʘʮʽʻʶ ʧʨʝʤʦʪʦʨʥʦʾ ʟʦʥʠ ʢʦʨʠ ʪʘ ʽʥ. 

[40, 52, 58, 64, 87, 175, 176, 208]. 

ʈʦʟʨʽʟʥʷʶʪʴ ʯʦʪʠʨʠ ʪʠʧʠ ʨʦʟʚʠʪʢʫ ʟʘʭʚʦʨʶʚʘʥʥʷ - ʨʝʤʽʪʫʶʯʠʡ, 

ʨʝʮʠʜʠʚʥʦ-ʨʝʤʽʪʫʶʯʠʡ, ʚʪʦʨʠʥʥʠʡ ʧʨʦʛʨʝʩʫʶʯʠʡ ʽ ʧʝʨʚʠʥʥʠʡ ʧʨʦʛʨʝʩʫʶʯʠʡ 

ʈʉ. ʋ 80% ʚʠʧʘʜʢʽʚ ʨʦʟʚʠʪʦʢ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʨʝʮʠʜʠʚʥʦ-

ʨʝʤʽʪʫʶʯʦʛʦ ʧʝʨʝʙʽʛʫ, ʜʣʷ ʷʢʦʛʦ ʭʘʨʘʢʪʝʨʥʝ ʯʝʨʛʫʚʘʥʥʷ ʧʝʨʽʦʜʽʚ ʟʘʛʦʩʪʨʝʥʥʷ 

ʽ ʚʽʜʥʦʚʣʝʥʥʷ. ɺʠʩʦʢʘ ʯʘʩʪʦʪʘ ʟʘʛʦʩʪʨʝʥʴ (42-57%) ʥʝ ʜʦʟʚʦʣʷʻ ʧʦʚʥʽʩʪʶ 

ʚʽʜʥʦʚʠʪʠ ʬʫʥʢʮʽʾ ʥʝʡʨʦʨʝʛʫʣʷʮʽʾ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʝʨʤʘʥʝʥʪʥʠʭ 

ʧʦʨʫʰʝʥʴ. ɿʛʦʜʦʤ ʧʨʦʪʷʛʦʤ 6-10 ʨʦʢʽʚ ʫ 30-40% ʧʘʮʽʻʥʪʽʚ ʈʉ ʧʝʨʝʭʦʜʠʪʴ ʫ 

ʚʪʦʨʠʥʥʦ-ʧʨʦʛʨʝʩʫʶʯʠʡ ʧʝʨʝʙʽʛ [322]. ɿʥʘʯʥʦ ʨʽʜʰʝ, ʚ 20% ʚʠʧʘʜʢʽʚ, ʈʉ 

ʚʽʜʨʘʟʫ ʞ ʧʨʠʡʤʘʻ ʧʝʨʚʠʥʥʦ-ʧʨʦʛʨʝʩʫʶʯʫ ʬʦʨʤʫ [232]. 

ɼʦʜʘʪʢʦʚʦ ʚʠʜʽʣʷʶʪʴ ʦʩʦʙʣʠʚʽ ʬʦʨʤʠ ʧʝʨʝʙʽʛʫ ʈʉ: ʜʦʙʨʦʷʢʽʩʥʠʡ ʈʉ, 

ʟʣʦʷʢʽʩʥʠʡ ʧʝʨʝʙʽʛ ʈʉ( ʭʚʦʨʦʙʘ ʄʘʨʙʫʨʛʘ), ʪʨʘʥʟʠʪʦʨʥʦ-ʧʨʦʛʨʝʜʽʻʥʪʥʠʡ 

ʧʝʨʝʙʽʛ, ʧʨʦʛʨʝʜʽʻʥʪʥʦ-ʨʝʮʠʜʠʚʫʶʯʠʡ. 

ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʽʘʛʥʦʟʫ ʈʉ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʨʠʪʝʨʽʾ W.I. McDonald 

ʪʘ ʩʧʽʚʘʚʪʦʨʽʚ, ʷʢʽ ʚʦʩʪʘʥʥʻ ʙʫʣʠ ʧʝʨʝʛʣʷʥʫʪʽ ʪʘ ʦʧʫʙʣʽʢʦʚʘʥʽ ʚ 2010ʨ. -  

McDonald, 2010. ʉʣʽʜ ʥʘʛʦʣʦʩʠʪʠ, ʱʦ ʮʽ ʢʨʠʪʝʨʽʾ ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 
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ʣʠʰʝ ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʈʉ ʻ ʥʘʡʪʦʯʥʽʰʠʤ ʧʦʷʩʥʝʥʥʷʤ ʢʣʽʥʽʯʥʦʾ 

ʩʠʤʧʪʦʤʘʪʠʢʠ. ɼʣʷ ʙʘʣʦʚʦʾ ʦʮʽʥʢʠ ʽʥʚʘʣʽʜʠʟʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʨʦʟʰʠʨʝʥʘ 

ʰʢʘʣʘ ʽʥʚʘʣʽʜʠʟʘʮʽʾ (Expanded Disability Status Scale - EDSS) (Kurtzke J.F. 

1983). 

 

1.2. ɹʦʣʴʦʚʠʡ ʩʠʥʜʨʦʤ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʡʦʛʦ ʧʝʨʝʙʽʛʫ ʧʨʠ ʨʦʟʩʽʷʥʦʤʫ 

ʩʢʣʝʨʦʟʽ 

 

çʈʦʢʽʚ ʜʝʩʷʪʴ-ʜʚʘʜʮʷʪʴ ʪʦʤʫ ʩʪʚʝʨʜʞʫʚʘʣʦʩʷ, ʱʦ ʨʦʟʩʽʷʥʠʡ ʩʢʣʝʨʦʟ 

ʩʪʚʦʨʶʻ ʙʫʜʴ-ʷʢʽ ʧʨʦʙʣʝʤʠ, ʪʽʣʴʢʠ ʥʝ ʙʽʣʴ. ʅʘʩʧʨʘʚʜʽ ʮʝ ʥʝ ʪʘʢè, - ʟʘʟʥʘʯʘʻ 

ʜʦʢʪʦʨ ʌʨʘʥʩʫʘ ɹʝʪʫ, ʜʠʨʝʢʪʦʨ ʩʣʫʞʙʠ ʨʝʘʙʽʣʽʪʘʮʽʾ ʎʝʥʪʨʫ ʚʠʚʯʝʥʥʷ ʪʘ 

ʣʽʢʫʚʘʥʥʷ ʨʦʟʩʽʷʥʦʛʦ ʩʢʣʝʨʦʟʫ ʽʤ. ɽ. ɯ ʃ. ʄʝʣʣʝʥʦʚ ʧʨʠ ʢʣʽʥʽʮʽ ʨ. ʂʣʽʚʣʝʥʜ, 

ʉʐɸ. 

ʇʨʦʙʣʝʤʘ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ ʫ ʭʚʦʨʠʭ ʥʘ ʈʉ ʥʘ ʩʴʦʛʦʜʥʽ ʥʘʙʫʚʘʻ ʚʩʝ 

ʙʽʣʴʰʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ. ʈʦʙʦʪʠ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʥʝ ʤʝʥʰʝ 2/3 

ʧʘʮʽʻʥʪʽʚ ʽʟ ʈʉ (ʚʽʜ 50 ʜʦ 80 %) ʚ ʪʽʡ ʯʠ ʽʥʰʽʡ ʤʽʨʽ ʩʪʨʘʞʜʘʶʪʴ ʚʽʜ ʙʦʣʶ, ʧʨʠ 

ʮʴʦʤʫ ʥʝ ʤʝʥʰʝ 40 % ʟ ʥʠʭ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʡʦʛʦ ʷʢ ʧʦʩʪʽʡʥʠʡ [194]. ʍʚʦʨʽ ʥʘ 

ʈʉ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ ʙʽʣʴʰ ʽʥʚʘʣʽʜʠʟʦʚʘʥʽ ʽ ʩʦʮʽʘʣʴʥʦ 

ʜʝʟʘʜʘʧʪʦʚʘʥʽ, ʥʽʞ ʭʚʦʨʽ ʟ ʘʥʘʣʦʛʽʯʥʠʤ ʥʝʚʨʦʣʦʛʽʯʥʠʤ ʜʝʬʝʢʪʦʤ, ʘʣʝ ʙʝʟ 

ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ. ʆʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʻ ʜʽʘʛʥʦʩʪʠʢʘ 

ʯʠʥʥʠʢʽʚ, ʱʦ ʚʠʢʣʠʢʘʶʪʴ ʪʘ ʧʽʜʪʨʠʤʫʶʪʴ ʭʨʦʥʽʯʥʠʡ ʙʽʣʴ . 

ʈʉ ʫ 45% ʚʠʧʘʜʢʽʚ ʜʝʙʶʪʫʻ ʩʘʤʝ ʟ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ. ʇʨʦʚʝʜʝʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʥʝ ʚʠʷʚʠʣʠ ʟʘʣʝʞʥʦʩʪʽ ʯʘʩʪʦʪʠ  ʚʠʥʠʢʥʝʥʥʷ ʙʦʣʴʦʚʦʛʦ 

ʩʠʥʜʨʦʤʫ ʧʨʠ ʈʉ ʚʽʜ ʚʽʢʫ, ʪʠʧʫ ʧʝʨʝʙʽʛʫ, ʪʨʠʚʘʣʦʩʪʽ ʧʝʨʝʙʽʛʫ ʯʠ 

ʥʝʚʨʦʣʦʛʽʯʥʦʛʦ ʜʝʬʽʮʠʪʫ [4, 6]. ɹʽʣʴ ʯʘʩʪʽʰʝ ʪʫʨʙʫʻ ʞʽʥʦʢ ʟ ʛʝʥʜʝʨʥʠʤ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 1/3.  ɸʣʝ ʜʦʩʪʦʚʽʨʥʦ ʚʽʜʦʤʦ, ʱʦ ʩʘʤʝ ʪʠʧ ʧʝʨʝʙʽʛʫ, ʪʨʠʚʘʣʽʩʪʴ 

ʭʚʦʨʦʙʠ ʪʘ ʥʝʚʨʦʣʦʛʽʯʥʠʡ ʜʝʬʽʮʠʪ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʨʫʢʪʫʨʥʦ-ʽʥʬʦʨʤʘʮʽʡʥʫ 

ʜʠʥʘʤʽʢʫ ʙʦʣʶ [6]. ʅʘ ʙʽʣʴʰ ʨʘʥʥʽʭ ʝʪʘʧʘʭ, ʫ ʭʚʦʨʠʭ ʟ ʨʝʤʽʪʫʶʯʠʤ ʧʝʨʝʙʽʛʦʤ 

ʪʘ ʪʨʠʚʘʣʽʩʪʶ ʟʘʭʚʦʨʶʚʘʥʥʷ ʜʦ 5 ʨʦʢʽʚ ʜʦʤʽʥʫʶʪʴ ʩʧʦʥʪʘʥʥʽ 

(ʩʪʠʤʫʣʦʟʘʣʝʞʥʽ) ʜʠʟʝʩʪʝʟʠʯʥʽ ʙʦʣʽ. ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʪʨʠʚʘʣʦʩʪʽ ʭʚʦʨʦʙʠ, 
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ʩʪʫʧʝʥʶ ʥʝʚʨʦʣʦʛʽʯʥʦʛʦ ʜʝʬʽʮʠʪʫ ʪʘ ʟʤʽʥʦʶ ʪʠʧʫ ʧʝʨʝʙʽʛʫ ʽʟ ʨʝʤʽʪʫʶʯʦʛʦ ʥʘ 

ʚʪʦʨʠʥʥʦ-ʧʨʦʛʨʝʩʫʶʯʠʡ ʚ ʩʪʨʫʢʪʫʨʽ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ ʧʝʨʝʚʘʞʘʶʪʴ 

ʪʨʫʥʢʘʣʴʥʽ ʥʝʚʨʦʧʘʪʠʯʥʽ ʙʦʣʽ. ʇʦʯʘʪʦʢ ʈʉ ʯʘʩʪʽʰʝ ʩʧʽʚʚʽʜʥʦʩʠʪʴʩʷ ʟ 

ʜʠʟʝʩʪʝʟʽʷʤʠ ʪʘ ʛʦʣʦʚʥʠʤ ʙʦʣʝʤ, ʪʠʤ ʯʘʩʦʤ, ʷʢ ʜʣʷ ʜʝʙʶʪʫ ʩʪʘʶʪʴ 

ʭʘʨʘʢʪʝʨʥʠʤʠ ʪʨʫʥʢʘʣʴʥʽ ʙʦʣʽ, ʷʢʽ ʙʽʣʴʰʝ ʫʩʢʣʘʜʥʶʶʪʴ ʥʦʨʤʘʣʴʥʫ 

ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ [58, 167]. 

ʗʢ ʚʽʜʦʤʦ, ʙʽʣʴ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʛʦʩʪʨʠʡ ʽ ʭʨʦʥʽʯʥʠʡ. ɻʦʩʪʨʠʡ ʙʽʣʴ ð ʮʝ 

ʩʝʥʩʦʨʥʘ ʨʝʘʢʮʽʷ ʟ ʧʦʜʘʣʴʰʠʤ ʚʢʣʶʯʝʥʥʷʤ ʝʤʦʮʽʡʥʦ-ʤʦʪʠʚʘʮʽʡʥʠʭ 

ʚʝʛʝʪʘʪʠʚʥʠʭ ʪʘ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ ʧʨʠ ʧʦʨʫʰʝʥʥʽ ʮʽʣʽʩʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ. 

ʈʦʟʚʠʪʦʢ ʛʦʩʪʨʦʛʦ ʙʦʣʶ ʧʦʚ'ʷʟʘʥʠʡ, ʷʢ ʧʨʘʚʠʣʦ, ʟ ʮʽʣʢʦʤ ʧʝʚʥʠʤʠ ʙʦʣʴʦʚʠʤʠ 

ʧʦʜʨʘʟʥʝʥʥʷʤʠ ʧʦʚʝʨʭʥʝʚʠʭ ʘʙʦ ʛʣʠʙʦʢʠʭ ʪʢʘʥʠʥ, ʩʢʝʣʝʪʥʠʭ ʤ'ʷʟʽʚ ʽ 

ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ, ʧʦʨʫʰʝʥʥʷʤ ʬʫʥʢʮʽʡ ʛʣʘʜʢʦʾ ʤʫʩʢʫʣʘʪʫʨʠ. ʊʨʠʚʘʣʽʩʪʴ 

ʛʦʩʪʨʦʛʦ ʙʦʣʶ ʚʠʟʥʘʯʘʻʪʴʩʷ ʯʘʩʦʤ ʚʽʜʥʦʚʣʝʥʥʷ ʧʦʰʢʦʜʞʝʥʠʭ ʪʢʘʥʠʥ ʽ (ʘʙʦ) 

ʧʦʨʫʰʝʥʦʾ ʬʫʥʢʮʽʾ ʛʣʘʜʝʥʴʢʠʭ ʤ'ʷʟʽʚ [30]. ʍʨʦʥʽʯʥʠʡ ʙʽʣʴ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʪʠʤ, ʱʦ ʟʙʝʨʽʛʘʻʪʴʩʷ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʛʦʩʪʨʦʾ ʬʘʟʠ ʟʘʭʚʦʨʶʚʘʥʥʷ ʘʙʦ ʧʽʩʣʷ 

ʟʘʢʽʥʯʝʥʥʷ ʯʘʩʫ, ʜʦʩʪʘʪʥʴʦʛʦ ʜʣʷ ʣʽʢʫʚʘʥʥʷ. ʇʨʠʯʠʥʦʶ ʭʨʦʥʽʯʥʦʛʦ ʙʦʣʶ 

ʤʦʞʝ ʙʫʪʠ ʧʝʨʠʬʝʨʠʯʥʠʡ ʥʦʮʠʮʝʧʪʠʚʥʠʡ ʚʧʣʠʚ, ʘ ʪʘʢʦʞ ʜʠʩʬʫʥʢʮʽʷ 

ʧʝʨʠʬʝʨʠʯʥʦʾ ʘʙʦ ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ. 

ɺʽʜʧʦʚʽʜʥʦ ʩʫʯʘʩʥʽʡ ʧʘʪʦʛʝʥʝʪʠʯʥʽʡ ʢʣʘʩʠʬʽʢʘʮʽʾ ʙʽʣʴ ʧʦʜʽʣʷʶʪʴ ʥʘ 

ʥʦʮʠʮʝʧʪʠʚʥʠʡ, ʥʝʚʨʦʧʘʪʠʯʥʠʡ ʪʘ ʧʩʠʭʦʛʝʥʥʠʡ [4]. 

ʋ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʯʘʩʪʽʰʝ ʜʦʚʦʜʠʪʴʩʷ ʟʫʩʪʨʽʯʘʪʠʩʷ ʟ ʤʽʢʩʪʥʠʤʠ 

ʬʦʨʤʘʤʠ ʙʦʣʴʦʚʠʭ ʩʠʥʜʨʦʤʽʚ (ʧʦʻʜʥʘʥʠʡ ʙʦʣʴʦʚʠʡ ʩʠʥʜʨʦʤ), ʱʦ ʜʦʮʽʣʴʥʦ 

ʚʽʜʦʙʨʘʞʘʪʠ ʚ ʜʽʘʛʥʦʟʽ ʜʣʷ ʧʦʙʫʜʦʚʠ ʣʽʢʫʚʘʣʴʥʦʾ ʪʘʢʪʠʢʠ [58].  

ʅʦʮʠʮʝʧʪʠʚʥʠʡ ʙʽʣʴ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʘʢʪʠʚʘʮʽʻʶ ʙʦʣʴʦʚʠʭ ʨʝʮʝʧʪʦʨʽʚ ï 

ʥʦʮʠʮʝʧʪʦʨʽʚ. ɼʦ ʥʦʮʠʮʝʧʪʦʨʽʚ ʥʘʣʝʞʘʪʴ ʚʠʩʦʢʦʧʦʨʦʛʦʚʽ ʨʝʮʝʧʪʦʨʠ, ʱʦ 

ʟʙʫʜʞʫʶʪʴʩʷ  ʧʽʜ ʚʧʣʠʚʦʤ ʩʠʣʴʥʠʭ ʩʪʠʤʫʣʽʚ. ʎʝ ʚʽʜʥʦʩʠʪʴʩʷ ʥʘʩʘʤʧʝʨʝʜ ʜʦ 

ʚʽʣʴʥʠʭ ʥʝʨʚʦʚʠʭ ʟʘʢʽʥʯʝʥʴ ʥʝʤʽʻʣʽʥʽʟʦʚʘʥʠʭ ʚʦʣʦʢʦʥ ʪʠʧʫ ʉ, ʘ ʪʘʢʦʞ ʜʦ 

ʤʽʻʣʽʥʽʟʦʚʘʥʠʭ ʚʦʣʦʢʥʘʭ ʪʠʧʫ ɸŭ [89]. ɿʛʽʜʥʦ ʩʫʯʘʩʥʠʤ ʜʘʥʠʤ, ʧʝʨʠʬʝʨʠʯʥʽ 

ʨʝʮʝʧʪʦʨʠ ʮʠʭ ʥʝʡʨʦʥʽʚ ʫ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʤʽʩʪʷʪʴʩʷ ʚ ʨʽʟʥʠʭ ʪʢʘʥʠʥʘʭ ʪʘ 

ʦʨʛʘʥʘʭ ʽ ʤʘʶʪʴ ʙʝʟʣʽʯ ʢʽʥʮʝʚʠʭ ʨʦʟʛʘʣʫʞʝʥʴ ʟ ʜʨʽʙʥʠʤʠ ʘʢʩʦʧʣʘʟʤʘʪʠʯʥʠʤʠ 
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ʚʽʜʨʦʩʪʢʘʤʠ, ʷʢʽ ʽ ʻ ʩʪʨʫʢʪʫʨʘʤʠ, ʱʦ ʘʢʪʠʚʫʶʪʴʩʷ ʙʦʣʴʦʚʠʤ ʚʧʣʠʚʦʤ. 

ʅʦʮʠʮʝʧʪʠʚʥʠʡ ʙʽʣʴ (ʛʦʩʪʨʠʡ ʘʙʦ ʭʨʦʥʽʯʥʠʡ) ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʡ ʘʢʪʠʚʘʮʽʻʶ 

ʙʦʣʴʦʚʠʭ ʨʝʮʝʧʪʦʨʽʚ ʚ ʰʢʽʨʽ, ʩʢʝʣʝʪʥʦ-ʤ'ʷʟʦʚʽʡ ʩʠʩʪʝʤʽ, ʟʚ'ʷʟʢʘʭ ʽ 

ʚʽʩʮʝʨʘʣʴʥʠʭ ʦʨʛʘʥʘʭ. ʊʨʘʜʠʮʽʡʥʦ ʥʦʮʠʮʝʧʪʠʚʥʠʡ ʙʽʣʴ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ 

ʥʘʩʣʽʜʦʢ ʘʢʪʠʚʘʮʽʾ ʥʝʡʨʦʥʘʣʴʥʠʭ ʩʝʥʩʦʨʥʠʭ (ʥʦʮʠʮʝʧʪʠʚʥʳʭ) ʰʣʷʭʽʚ ʫ 

ʚʽʜʧʦʚʽʜʴ ʥʘ ʩʪʠʤʫʣʠ ʚʽʜ ʧʦʰʢʦʜʞʝʥʦʾ ʪʢʘʥʠʥʠ. ʋ ʧʨʦʮʝʩʽ, ʚʽʜʦʤʦʤʫ ʷʢ 

ʪʨʘʥʩʜʫʢʮʽʷ,  ʧʦʰʢʦʜʞʫʶʯʠʡ ʩʪʠʤʫʣ ʢʦʥʚʝʨʪʫʻʪʴʩʷ ʚ ʧʦʪʝʥʮʽʘʣ ʜʽʾ 

ʧʝʨʠʬʝʨʠʯʥʠʭ ʥʦʮʠʮʝʧʪʦʨʥʠʭ ʩʝʥʩʦʨʥʠʭ ʚʦʣʦʢʦʥ. ʉʠʛʥʘʣ ʧʝʨʝʜʘʻʪʴʩʷ ʯʝʨʝʟ 

ʧʝʨʠʬʝʨʠʯʥʽ ʥʝʨʚʠ ʽ ʩʧʠʥʥʠʡ ʤʦʟʦʢ ʜʦ ɻʄ, ʜʝ ʬʦʨʤʫʻʪʴʩʷ ʚʽʜʯʫʪʪʷ ʙʦʣʶ. 

ɹʦʣʴʦʚʠʡ ʜʦʩʚʽʜ ʥʝʤʦʞʣʠʚʠʡ ʙʝʟ ʪʨʘʥʩʤʽʩʽʾ ʫʰʢʦʜʞʫʶʯʦʛʦ ʩʠʛʥʘʣʫ ʚ ʤʦʟʦʢ 

[167, 194, 213]. 

ʅʦʮʠʮʝʧʪʠʚʥʠʡ ʙʽʣʴ ʟʘʣʫʯʫʻ ʜʦ ʧʨʦʮʝʩʫ ʨʽʟʥʽ ʥʝʡʨʦʭʽʤʽʯʥʽ ʘʛʝʥʪʠ ʪʘ  

ʤʝʜʽʘʪʦʨʠ, ʚʢʣʶʯʘʶʯʠ ʝʥʜʦʨʬʽʥʠ, ʨʽʟʥʦʤʘʥʽʪʥʽ ʙʽʦʛʝʥʥʽ ʘʤʽʥʠ, ɻɸʄʂ, 

ʥʝʡʨʦʢʽʥʽʥʠ, ʽʥʪʝʨʣʝʡʢʽʥʠ, ʧʨʦʩʪʘʛʣʘʥʜʠʥʠ ʪʘ ʽʥ. ɺʩʽ ʮʽ ʩʫʙʩʪʘʥʮʽʾ ʤʦʞʫʪʴ 

ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʮʽʣʴʦʚʽ ʤʽʰʝʥʽ ʜʣʷ ʘʥʘʣʛʝʪʠʯʥʦʾ ʜʽʾ.  

 ʅʦʮʠʮʝʧʪʠʚʥʠʡ ʙʽʣʴ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʩʦʤʘʪʠʯʥʠʡ ʪʘ ʚʽʩʮʝʨʘʣʴʥʠʡ. 

 ʉʦʤʘʪʦʛʝʥʥʽ ʙʦʣʽ ʧʨʠ ʈʉ ʧʦʚôʷʟʘʥʽ ʟ ʧʦʨʫʰʝʥʥʷʤ ʤôʷʟʦʚʦʛʦ ʪʦʥʫʩʫ, 

ʧʘʪʦʣʦʛʽʯʥʠʤʠ ʧʦʟʘʤʠ, ʥʝʧʨʘʚʠʣʴʥʠʤ ʨʫʭʦʚʠʤ ʩʪʝʨʝʦʪʠʧʦʤ, ʜʦʚʛʦʪʨʠʚʘʣʦʶ 

ʽʤʤʦʙʽʣʽʟʘʮʽʻʶ, ʘ ʪʘʢʦʞ ʟ ʨʦʟʚʠʪʢʦʤ ʘʨʪʨʦʟʽʚ ʪʘ ʦʩʪʝʦʧʦʨʦʟʫ [6, 287]. ʎʽ ʙʦʣʽ, 

ʷʢ ʧʨʘʚʠʣʦ, ʯʽʪʢʦ ʣʦʢʘʣʽʟʦʚʘʥʽ ʪʘ ʟʫʤʦʚʣʝʥʽ ʽʤʧʫʣʴʩʘʤʠ ʟ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ 

ʘʧʘʨʘʪʫ. ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʙʦʣʶʯʽ ʤôʷʟʦʚʽ ʩʧʘʟʤʠ, ʙʦʣʽ ʚ ʩʫʛʣʦʙʘʭ ʢʽʥʮʽʚʦʢ 

(7,5%), ʙʦʣʽ ʚ ʩʧʠʥʽ (ʚʽʜ 20-30% ʚʠʧʘʜʢʽʚ ʚ ʧʝʨʰʽ 5 ʨʦʢʽʚ ʭʚʦʨʦʙʠ, ʜʦ 83% 

ʧʨʠ ʪʨʠʚʘʣʦʩʪʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʙʽʣʴʰʝ 15ʨʦʢʽʚ). ɹʦʣʽ ʚ ʩʫʛʣʦʙʘʭ ʟʫʩʪʨʽʯʘʶʪʴʩʷ 

ʥʘʙʘʛʘʪʦ ʨʽʜʰʝ, ʥʽʞ ʤôʷʟʦʚʽ ʙʦʣʽ. ʏʘʩʪʽʰʝ ʪʫʨʙʫʶʪʴ ʙʦʣʽ ʚ ʩʫʛʣʦʙʘʭ ʥʠʞʥʽʭ 

ʢʽʥʮʽʚʦʢ (ʦʩʦʙʣʠʚʦ ʚ ʢʦʣʽʥʥʠʭ), ʱʦ ʩʧʽʚʚʽʜʥʦʩʷʪʴʩʷ ʟ ʦʟʥʘʢʘʤʠ ʩʧʘʩʪʠʯʥʦʛʦ 

ʧʘʨʝʟʫ ʚ ʥʦʛʘʭ. ʅʘʡʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʙʦʣʽ ʚ ʩʧʠʥʽ. ʇʦʢʘʟʘʥʦ, ʱʦ ʦʟʥʘʢʠ 

ʦʩʪʝʦʭʦʥʜʨʦʟʫ ʭʨʝʙʪʘ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʈʉ ʟôʷʚʣʷʶʪʴʩʷ ʜʦʩʪʦʚʽʨʥʦ ʨʘʥʽʰʝ, ʥʽʞ ʚ 

ʛʨʫʧʽ ʧʦʨʽʚʥʷʥʥʷ . ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʥʝʚʨʦʣʦʛʽʯʥʠʤ ʜʝʬʽʮʠʪʦʤ, ʷʢʠʡ ʧʨʠʩʢʦʨʶʻ 

ʜʠʩʪʨʦʬʽʯʥʽ ʧʨʦʮʝʩʠ ʚ ʭʨʝʙʪʽ. ɯʩʥʫʻ ʪʘʢʦʞ ʪʝʦʨʽʷ, ʱʦ ʘʚʪʦʽʤʫʥʥʘ ʘʛʨʝʩʽʷ ʧʨʠ 

ʈʉ ʥʘʧʨʘʚʣʝʥʘ ʥʝ ʪʽʣʴʢʠ ʧʨʦʪʠ ʤʽʻʣʽʥʫ, ʘʣʝ ʡ ʧʨʦʪʠ ʢʽʩʪʢʦʚʦʾ, ʭʨʷʱʦʚʦʾ ʪʘ 
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ʤôʷʟʦʚʦʾ ʪʢʘʥʠʥ [6]. ɺʽʩʮʝʨʦʛʝʥʥʽ ʙʦʣʽ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʘʢʪʠʚʘʮʽʾ ʥʦʮʠʮʝʧʪʦʨʽʚ 

ʚ ʩʪʽʥʢʘʭ ʧʦʨʦʞʥʠʥʥʠʭ ʦʨʛʘʥʽʚ ʧʨʠ ʪʘʟʦʚʠʭ ʨʦʟʣʘʜʘʭ (ʟʘʢʨʝʧʠ, ʟʘʪʨʠʤʢʘ 

ʩʝʯʽ), ʚʥʘʩʣʽʜʦʢ ʤʝʭʘʥʽʯʥʦʛʦ ʨʦʟʪʷʛʥʝʥʥʷ ʡʦʛʦ ʩʪʽʥʦʢ,  ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʯʠ 

ʽʰʝʤʽʾ. ʏʘʩʪʽʰʝ ʚʩʴʦʛʦ ʧʨʦʷʚʣʷʶʪʴʩʷ ʙʦʣʶʯʠʤʠ ʩʧʘʟʤʘʤʠ ʩʝʯʦʚʦʛʦ ʤʽʭʫʨʘ, 

ʱʦ ʽʥʢʦʣʠ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʩʝʯʦʚʠʧʫʩʢʘʥʥʷʤ [312, 323]. 

ʅʝʚʨʦʧʘʪʠʯʥʽ (ʥʝʚʨʦʛʝʥʥʽ) ʙʦʣʴʦʚʽ ʩʠʥʜʨʦʤʠ ʟ'ʷʚʣʷʶʪʴʩʷ ʚ ʨʘʟʽ 

ʟʘʣʫʯʝʥʥʷ ʚ ʧʘʪʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʧʝʨʠʬʝʨʠʯʥʠʭ ʘʙʦ ʮʝʥʪʨʘʣʴʥʠʭ ʩʪʨʫʢʪʫʨ, 

ʧʦʚ'ʷʟʘʥʠʭ ʟ ʧʨʦʚʝʜʝʥʥʷʤ ʥʦʮʠʮʝʧʪʠʚʥʳʭ ʩʠʛʥʘʣʽʚ, ʪʦʙʪʦ ʧʨʠ ʧʦʰʢʦʜʞʝʥʥʽ  

ʩʪʨʫʢʪʫʨ ʙʽʣʴ-ʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ [4, 6, 17]. ʈʉ ʚ ʣʽʪʝʨʘʪʫʨʽ ʦʧʠʩʫʻʪʴʩʷ ʷʢ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʟ ʮʝʥʪʨʘʣʴʥʠʤ ʙʦʣʴʦʚʠʤ ʩʠʥʜʨʦʤʦʤ. 

ɺ ʨʦʟʚʠʪʢʫ ʮʝʥʪʨʘʣʴʥʦʛʦ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʜʝʢʽʣʴʢʘ 

ʦʩʥʦʚʥʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʪʘʢʠʭ ʷʢ ʮʝʥʪʨʘʣʴʥʘ ʩʝʥʩʠʪʠʟʘʮʽʷ, ʜʝʘʬʝʨʝʥʪʘʮʽʷ, 

ʜʠʟʽʥʛʽʙʽʮʽʷ, ʝʢʪʦʧʽʯʥʘ ʘʢʪʠʚʥʽʩʪʴ. 

ʋʨʘʞʝʥʥʷ ʩʦʤʘʪʦʩʝʥʩʦʨʥʦʾ ʩʠʩʪʝʤʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʛʘʣʴʤʫʚʘʥʥʷ ʽ 

ʧʦʷʚʠ ʩʧʦʥʪʘʥʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʜʝʘʬʝʨʝʥʪʦʚʘʥʠʭ ʮʝʥʪʨʘʣʴʥʠʭ ʥʝʡʨʦʥʽʚ ʥʘ 

ʩʧʠʥʘʣʴʥʦʤʫ ʽ ʮʝʨʝʙʨʘʣʴʥʦʤʫ ʨʽʚʥʷʭ. ɺ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚʘʭ ʩʝʥʩʦʨʥʽ 

ʽʤʧʫʣʴʩʠ ʧʨʦʭʦʜʷʪʴ ʰʣʷʭ ʚʽʜ ʧʝʨʠʬʝʨʠʯʥʠʭ ʪʢʘʥʠʥ ʯʝʨʝʟ ʣʘʥʮʶʛ ʥʝʡʨʦʥʽʚ 

ʜʦ ʉʄ, ʩʪʦʚʙʫʨʘ ʽ ɻʄ. ʂʦʣʠ ʮʝʡ ʰʣʷʭ ʧʝʨʝʨʠʚʘʻʪʴʩʷ ʚʠʥʠʢʘʻ ʬʝʥʦʤʝʥ 

ʜʝʘʬʝʨʝʥʪʘʮʽʾ. ɺʽʥ ʧʦʣʷʛʘʻ ʚ ʨʦʟʛʘʣʴʤʦʚʫʚʘʥʥʽ ʥʝʡʨʦʥʽʚ ʽ ʧʦʩʠʣʝʥʥʽ ʧʝʨʝʜʘʯʽ 

ʩʠʛʥʘʣʽʚ ʥʘ ʚʝʨʭʥʽ ʨʽʚʥʽ ʎʅʉ. ʊʘʢʠʤ ʯʠʥʦʤ, ʥʝʡʨʦʥʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ 

ʛʝʥʝʨʫʻʪʴʩʷ ʥʝ ʚ ʧʦʰʢʦʜʞʝʥʦʤʫ ʥʝʡʨʦʥʽ, ʘ ʚ ʥʝʡʨʦʥʘʭ ʚʠʱʦʛʦ ʧʦʨʷʜʢʫ [30, 

234].  

ʌʝʥʦʤʝʥ ʮʝʥʪʨʘʣʴʥʦʾ ʩʝʥʩʠʪʠʟʘʮʽʾ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʠʤ, ʱʦ ʧʽʩʣʷ 

ʧʨʠʧʠʥʝʥʥʷ ʚʧʣʠʚʫ ʩʝʨʽʾ ʧʝʨʠʬʝʨʠʯʥʠʭ ʙʦʣʴʦʚʠʭ ʩʪʠʤʫʣʽʚ ʟʘʣʠʰʘʻʪʴʩʷ 

ʧʝʚʥʠʡ ʨʽʚʝʥʴ ʟʙʫʜʞʝʥʥʷ ʚ ʮʝʥʪʨʘʣʴʥʠʭ ʩʝʥʩʦʨʥʠʭ ʥʝʡʨʦʥʘʭ ʟʘʜʥʴʦʛʦ ʨʦʛʫ ʽ 

ʪʘʢʠʡ ʩʪʘʥ ʟʙʝʨʽʛʘʻʪʴʩʷ ʧʨʦʪʷʛʦʤ ʜʝʷʢʦʛʦ ʯʘʩʫ ʘʚʪʦʥʦʤʥʦ ʘʙʦ ʧʽʜʪʨʠʤʫʻʪʴʩʷ 

ʜʫʞʝ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʥʦʮʠʮʝʧʪʠʚʥʦʾ ʩʪʠʤʫʣʷʮʽʾ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ 

ʥʘʜʭʦʜʞʝʥʥʷ ʚ ʟʘʜʥʽʡ ʨʽʛ ʉʄ ʩʣʘʙʢʠʭ ʙʦʣʴʦʚʠʭ ʘʙʦ ʥʝʙʦʣʴʦʚʠʭ ʩʪʠʤʫʣʽʚ 

ʩʧʨʠʡʤʘʻʪʴʩʷ ʷʢ ʙʽʣʴ. ʎʉ ʟʤʽʥʶʻ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʞʝ ʥʘʷʚʥʦʛʦ ʘʙʦ 
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ʧʽʜʧʦʨʦʛʦʚʦʛʦ ʩʦʤʘʪʦʛʝʥʥʦʛʦ ʙʦʣʶ, ʩʧʦʪʚʦʨʶʻ ʽ ʧʽʜʚʠʱʫʻ ʩʪʫʧʽʥʴ ʡʦʛʦ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ, ʪʨʠʚʘʣʦʩʪʽ ʽ ʧʨʦʩʪʦʨʦʚʦʾ ʧʨʦʪʷʞʥʦʩʪʽ [30].  

ɺ ʦʩʥʦʚʽ ʮʝʥʪʨʘʣʴʥʦʾ ʩʝʥʩʠʪʠʟʘʮʽʾ ʣʝʞʠʪʴ ʧʦʩʠʣʝʥʥʷ ʘʢʪʠʚʘʮʽʾ NMDA-

ʨʝʮʝʧʪʦʨʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʩʥʦʚʥʠʤ ʥʝʡʨʦʪʨʘʥʩʤʽʪʝʨʦʤ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʙʦʣʝʧʨʦʚʽʜʥʠʭ ʩʠʩʪʝʤʘʭ ʟʘʜʥʽʭ ʨʦʛʽʚ ʉʄ ʻ ʘʤʽʥʦʢʠʩʣʦʪʘ 

ʛʣʫʪʘʤʘʪ, ʤʦʣʝʢʫʣʘ ʷʢʦʛʦ ʤʦʞʝ ʟʚ'ʷʟʫʚʘʪʠʩʷ ʟ ʜʝʢʽʣʴʢʦʤʘ ʨʽʟʥʠʤʠ ʢʣʘʩʘʤʠ 

ʨʝʮʝʧʪʦʨʽʚ. ʆʩʥʦʚʥʫ ʨʦʣʴ ʫ ʪʦʢʩʠʯʥʦʤʫ ʫʨʘʞʝʥʥʽ ʥʝʡʨʦʥʽʚ, ʤʽʻʣʽʥʫ ʽ, 

ʦʩʦʙʣʠʚʦ, ʆɼʎ ʧʨʠ ʈʉ ʛʨʘʻ ʛʣʫʪʘʤʘʪ, ʷʢʠʡ ʫʪʚʦʨʶʻʪʴʩʷ ʫ ʚʝʣʠʢʠʭ ʢʽʣʴʢʦʩʪʷʭ 

ʤʦʟʢʫ ʧʽʜ ʚʧʣʠʚʦʤ ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ (ɯʃ1-ɓ, ʌʅʇ-Ŭ) ʽ 

ʝʥʮʝʬʘʣʽʪʦʛʝʥʥʠʭ ʊ-ʣʽʤʬʦʮʠʪʽʚ,ʱʦ ʽʥʜʫʢʫʶʪʴ ʟʘʧʘʣʝʥʥʷ ʚ ʎʅʉ ʧʨʠ ʈʉ ʽ 

ʕɸʕ [20, 41, 45, 52, 58, 63, 65]. ʇʦʢʘʟʘʥʦ, ʱʦ ʫ ʭʚʦʨʠʭ ʥʘ ʈʉ ʚ ʧʝʨʽʦʜ 

ʟʘʛʦʩʪʨʝʥʥʷ ʽ ʫ ʪʚʘʨʠʥ ʟ ɽɸɽ ʟʙʽʣʴʰʫʻʪʴʩʷ ʢʦʥʮʝʥʪʨʘʮʽʷ ʛʣʫʪʘʤʘʪʫ ʚ ʣʽʢʚʦʨʽ, 

ʘ ʪʘʢʦʞ ʟʥʠʞʫʻʪʴʩʷ ʘʢʪʠʚʥʽʩʪʴ ʬʝʨʤʝʥʪʽʚ, ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʟʘ ʜʝʛʨʘʜʘʮʽʶ 

ʛʣʫʪʘʤʘʪʫ [1, 45, 61, 62). ʅʘ ʧʦʩʪʩʠʥʘʧʪʠʯʥʽʡ ʤʝʤʙʨʘʥʽ ʯʫʪʣʠʚʠʭ ʥʝʡʨʦʥʽʚ 

ʽʩʥʫʻ ʜʚʘ ʪʠʧʠ ʛʣʫʪʘʤʘʪʥʠʭ ʨʝʮʝʧʪʦʨʽʚ. ʋ ʩʧʨʠʡʥʷʪʪʷ ʛʦʩʪʨʦʛʦ ʙʦʣʶ 

ʥʘʡʙʽʣʴʰ ʟʘʣʫʯʝʥʽ AMPA(Ŭ-amino-3-hydroxy-5-methyl-isoxazole-4-propionic-

acid)-ʨʝʮʝʧʪʦʨʠ. ʋ ʨʘʟʽ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʙʦʣʶ ʚʟʘʻʤʦʜʽʷ ʛʣʫʪʘʤʘʪʫ ʟ ɸʄʈɸ-

ʨʝʮʝʧʪʦʨʘʤʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʜʝʧʦʣʷʨʠʟʘʮʽʾ ʤʝʤʙʨʘʥ ʥʝʡʨʦʥʽʚ ʟʘʜʥʽʭ ʨʦʛʽʚ 

ʩʧʠʥʥʦʛʦ ʤʦʟʢʫ ʽ ʬʦʨʤʫʚʘʥʥʷ ʧʨʠ ʧʝʨʝʚʠʱʝʥʥʽ ʧʦʨʦʛʫ ʟʙʫʜʞʝʥʥʷ ʧʦʪʝʥʮʽʘʣʫ 

ʜʽʾ. ʇʨʠ ʪʨʠʚʘʣʽʡ, ʧʦʚʪʦʨʶʚʘʥʽʡ ʙʦʣʴʦʚʽʡ ʩʪʠʤʫʣʷʮʽʾ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʧʦʩʪʽʡʥʫ 

ʽ ʟʥʘʯʥʫ ʧʨʠʩʫʪʥʽʩʪʴ ʛʣʫʪʘʤʘʪʫ ʚ ʧʨʝʩʠʥʘʧʪʠʯʥʦʤʫ ʧʨʦʩʪʦʨʽ, ʚ 

ʧʦʩʪʩʠʥʘʧʪʠʯʥʽʡ ʤʝʤʙʨʘʥʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʘʢʪʠʚʘʮʽʷ ʽʥʰʦʛʦ ʪʠʧʫ ʨʝʮʝʧʪʦʨʽʚ, 

NMDA(N-methyl-D-aspartate)-ʨʝʮʝʧʪʦʨʽʚ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʣʷʭʦʤ 

ʚʠʪʽʩʥʝʥʥʷ ʽʦʥʽʚ ʤʘʛʥʽʶ, ʢʦʪʨʽ ʟʘʢʨʠʚʘʶʪʴ ʾʭ ʥʘʪʨʽʻʚʽ ʽ ʢʘʣʴʮʽʻʚʽ ʢʘʥʘʣʠ. 

ʇʽʜʚʠʱʝʥʝ ʚʠʜʽʣʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʚ ʧʨʝʩʠʥʘʧʪʠʯʥʠʡ ʧʨʦʩʪʽʨ, ʪʨʠʚʘʣʘ 

ʘʢʪʠʚʥʽʩʪʴ NMDA-ʨʝʮʝʧʪʦʨʽʚ ʪʘ ʽʥʰʽ ʥʝʡʨʦʭʽʤʽʯʥʽ ʧʨʦʮʝʩʠ ʩʧʨʠʷʶʪʴ 

ʛʽʧʝʨʘʢʪʠʚʘʮʽʾ, ʚʠʩʥʘʞʝʥʥʶ ʽ ʟʘʛʠʙʝʣʽ ʥʝʡʨʦʥʽʚ, ʬʦʨʤʫʶʯʠ ʚʦʛʥʠʱʘ (ʣʦʢʫʩʠ) 

ʜʝʤʽʻʣʽʥʽʟʘʮʽʾ ʪʘ ʜʝʛʝʥʝʨʘʮʽʾ ʫ ʨʽʟʥʠʭ ʚʽʜʜʽʣʘʭ ʎʅʉ. ɸʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ 

NMDA-ʨʝʮʝʧʪʦʨʽʚ ʽ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʤʽʥʠ ʚ ʧʝʨʠʬʝʨʠʯʥʠʭ ʥʝʡʨʦʥʘʭ ʽ 

ʎʅʉ, ʷʢʽ ʟʥʘʯʥʦ ʧʨʠʩʢʦʨʶʶʪʴʩʷ ʽ ʧʦʩʠʣʶʶʪʴʩʷ ʧʨʠ ʾʭ ʙʝʟʧʦʩʝʨʝʜʥʴʦʤʫ 
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ʫʨʘʞʝʥʥʽ (ʥʝʡʨʦʛʝʥʥʠʭ ʙʦʣʷʭ), ʚʝʜʫʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʟʙʫʜʣʠʚʦʩʪʽ 

ʮʝʥʪʨʘʣʴʥʠʭ ʥʦʮʠʮʝʧʪʠʚʥʠʭ ʩʪʨʫʢʪʫʨ ʤʦʟʢʫ - ʮʝʥʪʨʘʣʴʥʦʾ ʩʝʥʩʠʪʠʟʘʮʽʾ.  

ɹʣʦʢʘʜʘ NMDA-ʨʝʮʝʧʪʦʨʽʚ ʻ ʦʜʥʠʤ ʟ ʥʦʚʠʭ ʥʘʧʨʷʤʢʽʚ ʚ ʣʽʢʫʚʘʥʥʽ ʈʉ 

[29]. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʽʩʥʫʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʢʣʽʥʽʯʥʠʭ ʪʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʨʦʙʽʪ, ʱʦ ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʫ ʧʦʰʢʦʜʞʝʥʦʤʫ ʥʝʨʚʽ 

ʘʥʦʨʤʘʣʴʥʦʾ ʝʢʪʦʧʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. ʇʨʠ ʈʉ ʚ ʧʦʰʢʦʜʞʝʥʦʤʫ ʘʢʩʦʥʽ ʥʘʪʨʽʻʚʽ 

ʢʘʥʘʣʠ ʧʨʠʩʫʪʥʽ ʥʝ ʣʠʰʝ ʚ ʧʝʨʝʭʚʘʪʘʭ ʈʘʥʚôʻ, ʘ ʧʦ ʚʩʽʡ ʡʦʛʦ ʜʦʚʞʠʥʽ, ʱʦ ʻ 

ʧʝʨʝʜʫʤʦʚʦʶ ʚʠʥʠʢʥʝʥʥʷ ʩʧʦʥʪʘʥʥʦʾ ʘʢʪʠʚʥʦʩʪʽ [163]. ʎʽ ʣʦʢʫʩʠ 

ʥʝʥʦʨʤʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʦʪʨʠʤʘʣʠ ʥʘʟʚʫ ʝʢʪʦʧʽʯʥʠʭ ʥʝʡʨʦʥʘʣʴʥʠʭ 

ʧʝʡʩʤʝʢʝʨʥʠʭ ʤʽʩʮʴ, ʱʦ ʚʦʣʦʜʽʶʪʴ ʣʘʥʮʶʛʦʚʦʾ ʘʢʪʠʚʥʽʩʪʶ. ɼʞʝʨʝʣʦʤ 

ʝʢʪʦʧʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʻ ʟʦʥʠ ʜʝʤʽʻʣʽʥʽʟʘʮʽʾ ʪʘ ʨʝʛʝʥʝʨʘʮʽʾ ʥʝʨʚʘ [40]. 

ɽʢʪʦʧʽʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʽʩʪʦʪʥʠʤ ʯʠʥʦʤ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʧʘʪʝʨʥʽʚ 

ʥʦʨʤʘʣʴʥʠʭ ʨʦʟʨʷʜʽʚ. ʗʢʱʦ ʚ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚʘʭ ʪʨʠʚʘʣʽʩʪʴ ʨʦʟʨʷʜʫ 

ʦʙʤʝʞʝʥʘ ʪʨʠʚʘʣʽʩʪʶ ʩʪʠʤʫʣʫ, ʪʦ ʝʢʪʦʧʽʯʥʠʡ ʨʦʟʨʷʜ ʤʘʻ ʥʝ ʪʽʣʴʢʠ ʟʙʽʣʴʰʝʥʫ 

ʘʤʧʣʽʪʫʜʫ ʩʠʛʥʘʣʫ, ʘʣʝ ʽ ʙʽʣʴʰʫ ʪʨʠʚʘʣʽʩʪʴ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʨʦʟʨʷʜ, ʱʦ 

ʚʠʥʠʢ ʚ ʦʜʥʦʤʫ ʚʦʣʦʢʥʽ, ʤʦʞʝ ʘʢʪʠʚʫʚʘʪʠ ʽʥʰʽ ʚʦʣʦʢʥʘ. ʇʦʜʽʙʥʝ ʧʝʨʝʭʨʝʩʥʝ 

ʟʙʫʜʞʝʥʥʷ ʚʦʣʦʢʦʥ ʘʙʦ ʝʬʘʧʪʠʯʥʘ ʧʝʨʝʜʘʯʘ ʩʠʛʥʘʣʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʽʣʴʢʠ ʚ 

ʫʤʦʚʘʭ ʧʘʪʦʣʦʛʽʾ ʽ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʚʠʥʠʢʥʝʥʥʷ ʜʠʟʝʩʪʝʟʽʾ ʪʘ ʛʽʧʝʨʧʘʪʽʾ. 

ʆʨʛʘʥʽʯʥʝ ʫʨʘʞʝʥʥʷ ɻʄ ʪʘ/ʘʙʦ ʉʄ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʧʦʨʫʰʝʥʥʷ 

ʬʫʥʢʮʽʡ ʥʠʟʭʽʜʥʠʭ ʘʥʪʠʥʦʮʠʮʝʧʪʠʚʥʠʭ ʩʠʩʪʝʤ ʤʦʟʢʫ, ʟʤʝʥʰʫʶʯʠ 

ʪʦʣʝʨʘʥʪʥʽʩʪʴ ʜʦ ʩʝʥʩʦʨʥʠʭ (ʙʦʣʴʦʚʠʭ) ʧʝʨʠʬʝʨʠʯʥʠʭ ʩʪʠʤʫʣʽʚ. ʄʝʭʘʥʽʟʤ 

ʜʝʬʽʮʠʪʫ ʤʦʜʫʣʶʶʯʠʭ ʙʽʣʴ ʘʥʪʠʥʦʮʠʮʝʧʪʠʚʥʠʭ ʚʧʣʠʚʽʚ ʥʘʟʠʚʘʶʪʴ 

ʜʝʟʽʥʛʽʙʽʮʽʻʶ [30, 184]. 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʦʪʨʠʤʘʥʦ ʙʘʛʘʪʦ ʥʦʚʠʭ ʜʘʥʠʭ ʧʨʦ ʤʦʞʣʠʚʫ ʨʦʣʴ 

ʥʝʡʨʦʪʨʦʬʽʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʤʽʢʨʦʛʣʽʾ, ʮʠʪʦʢʽʥʽʚ ʫ ʧʘʪʦʛʝʥʝʟʽ ʨʦʟʚʠʪʢʫ 

ʥʝʡʨʦʧʘʪʠʯʥʦʛʦ ʙʦʣʶ. ʇʦʢʘʟʘʥʦ, ʱʦ ʧʦʰʢʦʜʞʝʥʥʷ ʥʝʨʚʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʛʽʧʝʨʪʨʦʬʽʾ ʽ ʘʢʪʠʚʘʮʽʾ ʛʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ, ʚʢʣʶʯʘʶʯʠ ʤʽʢʨʦʛʣʽʶ, ʚ ʩʽʨʽʡ 

ʨʝʯʦʚʠʥʽ ʉʄ. ʄʽʢʨʦʛʣʽʷ ʝʢʩʧʨʝʩʫʻ ʧʫʨʠʥʝʨʛʽʯʥʽ ʨʝʮʝʧʪʦʨʠ, ʷʢʽ ʘʢʪʠʚʫʶʪʴʩʷ 

ɸʊʌ. ʇʽʩʣʷ ʘʢʪʠʚʘʮʽʾ ʤʽʢʨʦʛʣʽʷ ʚʠʚʽʣʴʥʷʻ ʨʽʟʥʽ ʧʨʦʥʦʮʠʮʝʧʪʠʚʥʽ ʮʠʪʦʢʽʥʠ, 
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ʥʘʧʨʠʢʣʘʜ ɯʃ-1, ʌʅʇ-Ŭ ʽ ʥʝʡʨʦʪʨʦʧʽʥʠ, ʚʢʣʶʯʘʶʯʠ ʥʝʡʨʦʪʨʦʧʥʠʡ ʬʘʢʪʦʨ 

ʤʦʟʢʦʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʷʢʽ ʫ ʩʚʦʶ ʯʝʨʛʫ ʧʽʜʩʠʣʶʶʪʴ ʥʦʮʠʮʝʧʪʠʚʥʫ ʧʝʨʝʜʘʯʫ 

 ̔ʩʧʨʠʷʶʪʴ ʩʝʥʩʠʙʽʣʽʟʘʮʽʾ ʪʘ ʧʽʜʪʨʠʤʘʥʥʶ ʥʝʡʨʦʧʘʪʠʯʥʦʛʦ ʙʦʣʶ [55]. 

  ʋ ʨʦʟʚʠʪʢʫ ʢʦʞʥʦʛʦ ʙʦʣʴʦʚʦʛʦ ʩʠʤʧʪʦʤʫ ʧʨʠʡʤʘʻ ʫʯʘʩʪʴ ʧʝʚʥʘ 

ʢʦʤʙʽʥʘʮʽʷ ʤʝʭʘʥʽʟʤʽʚ, ʱʦ ʻ ʪʘʢʦʞ ʭʘʨʘʢʪʝʨʥʠʤ ʜʣʷ ʈʉ. ʊʦʙʪʦ ʚ ʨʦʟʚʠʪʢʫ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ ʙʝʨʝ ʫʯʘʩʪʴ ʥʝ ʦʜʠʥ ʧʝʚʥʠʡ ʤʝʭʘʥʽʟʤ, ʘ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʾʭ ʚʟʘʻʤʦʜʽʷ. ʇʽʜʪʚʝʨʜʞʝʥʥʷʤ ʜʘʥʦʾ ʢʦʥʮʝʧʮʽʾ ʤʦʞʥʘ ʪʘʢʦʞ 

ʚʚʘʞʘʪʠ ʫʷʚʣʝʥʥʷ ʈ. ʅ. ʂʨʠʞʘʥʦʚʩʴʢʦʛʦ (1980, 1997)  ʧʨʦ ʪʝ, ʱʦ   

ʩʪʨʫʢʪʫʨʥʦʶ ʦʩʥʦʚʦʶ ʥʝʡʨʦʛʝʥʥʠʭ ʙʦʣʴʦʚʠʭ ʩʠʥʜʨʦʤʽʚ, ʻ ʘʛʨʝʛʘʪ 

ʚʟʘʻʤʦʜʽʶʯʠʭ ʩʝʥʩʠʪʠʟʦʚʘʥʠʭ ʥʝʡʨʦʥʽʚ ʟ ʧʦʨʫʰʝʥʠʤʠ ʛʘʣʴʤʽʚʥʠʤʠ 

ʤʝʭʘʥʽʟʤʘʤʠ ʽ ʧʽʜʚʠʱʝʥʦʶ ʟʙʫʜʣʠʚʽʩʪʶ. ʊʘʢʽ ʘʛʨʝʛʘʪʠ ʟʜʘʪʥʽ ʨʦʟʚʠʚʘʪʠ 

ʪʨʠʚʘʣʫ ʩʘʤʦʧʽʜʪʨʠʤʫʶʯʫ ʧʘʪʦʣʦʛʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ, ʜʣʷ ʷʢʦʾ ʥʝ ʦʙʦʚ'ʷʟʢʦʚʘ 

ʘʬʝʨʝʥʪʥʘ ʩʪʠʤʫʣʷʮʽʷ ʟ ʧʝʨʠʬʝʨʽʾ. ɸʛʨʝʛʘʪʠ ʥʝʡʨʦʥʽʚ ʟ ʧʘʪʦʣʦʛʽʯʥʦʶ 

ʘʢʪʠʚʥʽʩʪʶ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʚʥʘʩʣʽʜʦʢ ʜʝʘʬʝʨʝʥʪʘʮʽʾ ʩʪʨʫʢʪʫʨ, ʱʦ 

ʟʜʽʡʩʥʶʶʪʴ ʧʨʦʚʝʜʝʥʥʷ ʪʘ ʦʙʨʦʙʢʫ ʥʦʮʠʮʝʧʪʠʚʥʠʭ ʩʠʛʥʘʣʽʚ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ 

ʉʄ ʽ ɻʄ. ɺʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʚ ʤʝʭʘʥʽʟʤʘʭ ʫʪʚʦʨʝʥʥʷ ʘʛʨʝʛʘʪʽʚ ʛʽʧʝʨʘʢʪʠʚʥʠʭ 

ʥʝʡʨʦʥʽʚ ʫ ʩʪʨʫʢʪʫʨʘʭ ʎʅʉ ʚʽʜʚʦʜʠʪʴʩʷ ʧʨʠʜʫʰʝʥʥʶ ʛʘʣʴʤʽʚʥʠʭ ʨʝʘʢʮʽʡ, ʷʢʽ 

ʦʧʦʩʝʨʝʜʢʦʚʫʶʪʴʩʷ ʛʣʽʮʠʥʦʤ ʽ ɻɸʄʂ [66, 67].  

ʗʢʱʦ ʨʘʥʽʰʝ ʈʉ ʩʧʨʠʡʤʘʣʠ ʣʠʰʝ ʷʢ ʜʝʤʽʻʣʽʥʽʟʫʶʯʝ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʎʅʉ, ʘ ʫʨʘʞʝʥʥʷ ʧʝʨʠʬʝʨʠʯʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʟʘʚʜʘʚʘʣʠ ʘʨʛʫʤʝʥʪʦʤ 

ʧʨʦʪʠ ʥʘʷʚʥʦʩʪʽ ʈʉ, ʪʦ ʚ ʪʝʧʝʨʽʰʥʴʦʤʫ ʈʉ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʜʝʤʽʻʣʽʥ̔ʟʫʶʯʝ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʎʅʉ, ʘʩʦʮʽʡʦʚʘʥʝ ʟ ʧʘʪʦʣʦʛʽʻʶ ʧʝʨʠʬʝʨʠʯʥʦʾ ʥʝʨʚʦʚʦʾ 

ʩʠʩʪʝʤʠ (ʨʘʜʠʢʫʣʦʧʘʪʽʾ, ʤʦʥʦ - ʽ ʧʦʣʽʥʝʡʨʦʧʘʪʽʾ). ʅʘ ʮʶ ʦʙʩʪʘʚʠʥʫ, ʟʦʢʨʝʤʘ, 

ʚʢʘʟʫʶʪʴ Couratier P. et al. (2004) [108]. ɺʥʘʩʣʽʜʦʢ ʧʝʨʝʢʣʶʯʝʥʥʷ 

ʘʚʪʦʽʤʫʥʥʠʭ ʨʝʘʢʮʽʡ ʟ ʢʦʤʧʦʥʝʥʪʽʚ ʤʽʻʣʽʥʫ ʎʅʉ ʥʘ ʤʽʻʣʽʥ ʧʝʨʠʬʝʨʠʯʥʦʾ 

ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʣʽʥʝʡʨʦʧʘʪʠʯʥʠʡ ʩʠʥʜʨʦʤ ʟ 

ʭʘʨʘʢʪʝʨʥʠʤʠ ʨʦʟʣʘʜʘʤʠ ʯʫʪʣʠʚʦʩʪʽ [69]. ʊʦʤʫ ʪʘʢʠʤ ʯʠʥʦʤ ʜʦ ʨʦʟʚʠʪʢʫ 

ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ ʧʨʠ ʈʉ ʤʦʞʥʘ ʜʦʜʘʪʠ ʧʝʨʠʬʝʨʠʯʥʽ ʤʝʭʘʥʽʟʤʠ: ʧʨʷʤʘ 

ʩʪʠʤʫʣʷʮʽʷ ʥʝʡʨʦʥʽʚ, ʛʝʥʝʨʘʮʽʷ ʩʧʦʥʪʘʥʥʦʾ ʙʦʣʴʦʚʦʾ ʽʤʧʫʣʴʩʘʮʽʾ ʟ ʝʢʪʦʧʽʯʥʠʭ 

ʚʦʛʥʠʱ, ʱʦ ʬʦʨʤʫʶʪʴʩʷ ʧʨʠ ʨʝʛʝʥʝʨʘʮʽʾ ʧʦʰʢʦʜʞʝʥʠʭ ʚʦʣʦʢʦʥ, ʝʬʘʧʪʠʯʥʝ 
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ʧʦʰʠʨʝʥʥʷ ʥʝʨʚʦʚʠʭ ʽʤʧʫʣʴʩʽʚ ʤʽʞ ʜʝʤʽʻʣʽʥʽʟʦʚʘʥʠʤʠ ʥʝʨʚʦʚʠʤʠ ʚʦʣʦʢʥʘʤʠ, 

ʧʽʜʚʠʱʝʥʘ ʯʫʪʣʠʚʽʩʪʴ ʥʝʚʨʦʤ ʧʦʰʢʦʜʞʝʥʠʭ ʩʝʥʩʦʨʥʠʭ ʥʝʨʚʽʚ ʜʦ 

ʥʦʨʘʜʨʝʥʘʣʽʥʫ ʽ ʜʝʷʢʠʭ ʭʽʤʽʯʥʠʭ ʘʛʝʥʪʽʚ, ʧʝʨʠʬʝʨʠʯʥʘ ʩʝʥʩʠʪʠʟʘʮʽʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʦʩʥʦʚʽ ʨʦʟʚʠʪʢʫ ʥʝʡʨʦʛʝʥʥʠʭ ʙʦʣʴʦʚʠʭ ʩʠʥʜʨʦʤʽʚ 

ʣʝʞʘʪʴ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʤʽʥʠ, ʱʦ ʟʘʯʽʧʘʶʪʴ ʧʝʨʠʬʝʨʠʯʥʽ ʽ 

ʮʝʥʪʨʘʣʴʥʽ ʚʽʜʜʽʣʠ ʩʠʩʪʝʤʠ ʙʦʣʴʦʚʦʾ ʯʫʪʣʠʚʦʩʪʽ. ʇʽʜ ʚʧʣʠʚʦʤ 

ʧʦʰʢʦʜʞʫʶʯʠʭ ʬʘʢʪʦʨʽʚ ʚʠʥʠʢʘʻ ʜʝʬʽʮʠʪ ʛʘʣʴʤʽʚʥʠʭ ʨʝʘʢʮʽʡ, ʱʦ ʧʨʠʚʦʜʠʪʴ 

ʜʦ ʨʦʟʚʠʪʢʫ ʚ ʧʝʨʚʠʥʥʦʤʫ ʥʦʮʠʮʝʧʥʦʤʫ ʨʝʣʝ ʘʛʨʝʛʘʪʽʚ ʛʽʧʝʨʘʢʪʠʚʥʠʭ 

ʥʝʡʨʦʥʽʚ, ʱʦ ʧʨʦʜʫʢʫʶʪʴ ʧʦʪʫʞʥʠʡ ʘʬʝʨʝʥʪʥʠʡ ʧʦʪʽʢ ʽʤʧʫʣʴʩʽʚ, ʷʢʽ 

ʩʝʥʩʠʪʠʟʫʶʪ ɹ ʩʫʧʨʘʩʧʽʥʘʣʴʥʽ ʥʦʮʠʮʝʧʪʠʚʥʽ ʮʝʥʪʨʠ, ʜʝʟʽʥʪʝʛʨʫʶʪʴ  

ʥʦʨʤʘʣʴʥʫ ʨʦʙʦʪʫ ʽ ʟʘʣʫʯʘʶʪʴ ʾʭ ʜʦ ʧʘʪʦʣʦʛʽʯʥʽ ʨʝʘʢʮʽʾ. ʇʣʘʩʪʠʯʥʽ ʟʤʽʥʠ, ʱʦ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʨʠ ʮʴʦʤʫ ʦʙ'ʻʜʥʫʶʪʴ ʛʽʧʝʨʘʢʪʠʚʦʚʘʥʽ ʥʦʮʠʮʝʧʪʠʚʥʽ ʩʪʨʫʢʪʫʨʠ 

ʚ ʥʦʚʫ ʧʘʪʦʜʠʥʘʤʽʯʥʫ ʦʨʛʘʥʽʟʘʮʽʶ ð ʧʘʪʦʣʦʛʽʯʥʫ ʘʣʛʽʯʥʫ ʩʠʩʪʝʤʫ, 

ʨʝʟʫʣʴʪʘʪʦʤ ʜʽʷʣʴʥʦʩʪʽ ʷʢʦʾ ʻ ʙʦʣʴʦʚʠʡ ʩʠʥʜʨʦʤ. 

ʅʝʚʨʦʧʘʪʠʯʥʠʡ ʙʽʣʴ, ʚ ʩʚʦʶ ʯʝʨʛʫ,  ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʜʠʟʝʩʪʝʟʠʯʥʠʡ ʪʘ 

ʪʨʫʥʢʘʣʴʥʠʡ [20]. ʇʨʠ ʈʉ ʧʦʚʝʨʭʥʝʚʠʡ ʜʠʩʝʩʪʝʟʠʯʥʠʡ ʯʠ ʜʝʘʬʝʨʝʥʪʘʮʽʡʥʠʡ 

ʙʽʣʴ ʦʧʠʩʫʻʪʴʩʷ ʧʘʮʽʻʥʪʘʤʠ, ʷʢ ʧʝʢʫʯʠʡ, ʢʦʣʶʯʠʡ, ʪʘʢʠʡ ʱʦ ʚʠʢʣʠʢʘʻ 

ʚʽʜʯʫʪʪʷ ʦʧʽʢʫ, ʩʚʝʨʙʽʥʥʷ, ʧʦʚʟʘʥʥʷ ʤʫʨʘʰʦʢ, ʩʪʷʛʥʫʪʦʩʪʽ, ʧʨʦʭʦʜʞʝʥʥʷ 

ʝʣʝʢʪʨʦʪʦʢʫ ʨʽʟʥʦʾ ʪʨʠʚʘʣʦʩʪʽ. ɼʠʩʝʩʪʝʟʠʯʥʽ ʙʦʣʽ ʟʚʠʯʘʡʥʦ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚ 

ʧʘʮʽʻʥʪʽʚ ʟ ʧʝʨʝʚʘʞʥʠʤ ʚʪʷʛʥʝʥʥʷʤ ʚ ʧʨʦʮʝʩ ʤʘʣʠʭ ʉ-ʚʦʣʦʢʦʥ (ʚʨʘʞʘʻʪʴʩʷ 

ʧʦʚʝʨʭʥʝʚʘ ʙʦʣʴʦʚʘ, ʪʝʤʧʝʨʘʪʫʨʥʘ ʯʫʪʣʠʚʽʩʪʴ, ʨʦʟʚʠʚʘʻʪʴʩʷ ʚʝʛʝʪʘʪʠʚʥʘ 

ʜʠʩʬʫʥʢʮʽʷ). ɻʣʠʙʦʢʠʡ ʪʨʫʥʢʘʣʴʥʠʡ ʙʽʣʴ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʷʢ ʥʠʶʯʠʡ, ʯʘʩʦʤ 

ʨʽʞʫʯʠʡ. ɼʦ ʮʴʦʛʦ ʞ ʪʠʧʫ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʽ ʤôʷʟʦʚʠʡ ʙʽʣʴ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ 

ʩʫʜʦʤʘʤʠ, ʪʷʛʥʫʯʦ-ʜʘʚʣʷʯʠʤʠ ʚʽʜʯʫʪʪʷʤʠ ʪʘ ʙʦʣʶʯʽʩʪʶ ʤôʷʟʽʚ ʧʨʠ ʧʘʣʴʧʘʮʽʾ. 

ɺʦʥʠ ʟʚʠʯʘʡʥʦ ʜʦʚʛʦʪʨʠʚʘʣʽ ʪʘ ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠ ʽʥʪʝʥʩʠʚʥʽʩʪʴ. 

ʊʨʫʥʢʘʣʴʥʠʡ ʙʽʣʴ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʧʨʠ ʢʦʤʧʨʝʩʽʾ ʩʧʠʥʦʤʦʟʛʦʚʠʭ ʢʦʨʽʥʮʽʚ, 

ʪʫʥʝʣʴʥʠʭ ʥʝʚʨʦʧʘʪʽʷʭ, ʽ ʧʦʚôʷʟʘʥʠʡ ʟ ʜʠʩʬʫʢʮʽʻʶ ɸȹ-ʚʦʣʦʢʦʥ [4, 6, 8, 70]. 

ɿʤʽʥʠ ʛʣʠʙʦʢʦʾ ʪʘ ʧʦʚʝʨʭʥʝʚʦʾ ʯʫʪʣʠʚʦʩʪʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʥʘʡʙʽʣʴʰ 

ʯʘʩʪʠʭ ʩʠʤʧʪʦʤʽʚ ʈʉ ʽ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʫ 77% ʭʚʦʨʠʭ [61]. ɺ ʙʘʛʘʪʴʦʭ 

ʚʠʧʘʜʢʘʭ ʈʉ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʘʣʛʽʯʥʠʭ ʧʘ ʧʘʨʝʩʪʝʟʠʯʥʠʭ ʬʝʥʦʤʝʥʽʚ [298, 330]. 
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ʉʝʨʝʜ ʛʦʩʪʨʠʭ ʥʝʚʨʦʧʘʪʠʯʥʠʭ ʙʦʣʝʡ, ʙʝʟ ʩʫʤʥʽʚʽʚ, ʥʘʡʙʽʣʴʰ ʷʩʢʨʘʚʠʤ 

ʧʨʠʢʣʘʜʦʤ ʻ ʥʝʚʨʘʣʛʽʷ ʪʨʽʡʯʘʩʪʦʛʦ ʥʝʨʚʘ, ʷʢʘ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʩʝʨʝʜ ʭʚʦʨʠʭ ʥʘ 

ʈʉ ʚ 300 ʨʘʟʽʚ ʯʘʩʪʽʰʝ, ʥʽʞ ʚ ʧʦʧʫʣʷʮʽʾ [317]. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʾʾ ʽʜʽʦʧʘʪʠʯʥʦʾ 

ʬʦʨʤʠ, ʥʝʚʨʘʣʛʽʷ ʪʨʽʡʯʘʩʪʦʛʦ ʥʝʨʚʘ ʧʨʠ ʈʉ ʯʘʩʪʽʰʝ ʥʦʩʠʪʴ ʙʽʣʘʪʝʨʘʣʴʥʠʡ 

ʭʘʨʘʢʪʝʨ ʽ ʤʦʞʝ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ ʟʥʠʞʝʥʥʷʤ ʯʫʪʣʠʚʦʩʪʽ ʚ ʟʦʥʽ ʽʥʝʨʚʘʮʽʾ 

ʥʝʨʚʘ, ʪʦʙʪʦ ʧʨʦʪʽʢʘʪʠ ʧʦ ʪʠʧʫ ʪʨʠʛʝʤʽʥʘʣʴʥʦʾ ʥʝʚʨʦʧʘʪʽʾ [108]. ɸʣʝ ʯʘʩʪʽʰʝ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʨʽʞʫʯʠʤʠ ʙʦʣʷʤʠ ʚ ʦʙʣʘʩʪʽ ʦʙʣʠʯʯʷ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚʽʜ 

ʥʘʡʤʝʥʰʠʭ ʨʫʭʽʚ ʤôʷʟʽʚ ʦʙʣʠʯʯʷ (ʧʨʠ ʟʽʚʘʥʥʽ, ʞʫʚʘʣʴʥʠʭ ʨʫʭʘʭ, ʯʭʘʥʥʽ ʯʠ 

ʧʨʠ ʫʤʠʚʘʥʥʽ). ɺ ʙʽʣʴʰʦʩʪʽ ʣʶʜʝʡ ʨʘʧʪʦʚʽ ʧʨʠʩʪʫʧʠ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʧʨʠ  

ʜʦʪʠʢʘʭ, ʧʽʜ ʯʘʩ ʞʫʚʘʥʥʷ ʯʠ ʥʘʚʽʪʴ ʯʠʱʝʥʥʷ ʟʫʙʽʚ. ɼʦʩʣʽʜʞʝʥʥʷ ʄʈʊ 

ʧʦʢʘʟʘʣʠ, ʱʦ ʪʨʠʛʝʤʽʥʘʣʴʥʘ ʥʝʚʨʘʣʛʽʷ ʤʦʞʝ ʙʫʪʠ ʟʫʤʦʚʣʝʥʘ ʥʘʷʚʥʽʩʪʶ 

ʚʦʛʥʠʱʘ ʜʝʤʽʻʣʽʥʽʟʘʮʽʾ ʚ ʟʦʥʽ ʚʭʦʜʞʝʥʥʷ ʢʦʨʽʥʮʷ ʪʨʽʡʯʘʩʪʦʛʦ ʥʝʨʚʘ ʚ ʩʪʦʚʙʫʨ 

ɻʄ [332]. 

ɻʦʩʪʨʽ ʢʦʨʽʥʮʝʚʽ ʙʦʣʽ ʚ ʢʽʥʮʽʚʢʘʭ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʩʫʪʥʽʤʠ ʚ 13% 

ʭʚʦʨʠʭ ʥʘ ʈʉ. ɰʭ ʟʚ'ʷʟʦʢ ʟ ʈʉ ʜʦʢʘʟʫʻʪʴʩʷ ʟʥʘʭʦʜʞʝʥʥʷʤ ʚʦʛʥʠʱ 

ʜʝʤʽʻʣʽʥʽʟʘʮʽʾ ʥʘ ʨʽʚʥʽ ʽʥʪʨʘʤʝʜʫʣʷʨʥʦʾ ʧʦʨʮʽʾ ʟʘʜʥʴʦʛʦ ʢʦʨʽʥʮʷ ʩʧʠʥʦ-

ʤʦʟʢʦʚʦʛʦ ʥʝʨʚʘ ʚ ʉʄ, ʘ ʪʘʢʦʞ ʚʽʜʩʫʪʥʽʩʪʶ ʦʟʥʘʢ ʢʦʤʧʨʝʩʽʾ ʢʦʨʽʥʮʷ. 

ʃʦʢʘʣʽʟʘʮʽʷ ʚʦʛʥʠʱʘ ʚ ʣʘʪʝʨʘʣʴʥʦʤʫ ʢʘʥʘʪʠʢʫ ʰʠʡʥʦʛʦ ʚʽʜʜʽʣʫ ʉʄ ʚʠʢʣʠʢʘʻ 

ʬʘʥʪʦʤʥʠʡ ʙʽʣʴ ʫ ʚʝʨʭʥʽʭ ʢʽʥʮʽʚʢʘʭ [209]. 

ʊʦʥʽʯʥʽ ʤôʷʟʦʚʽ ʩʧʘʟʤʠ ʫ ʭʚʦʨʠʭ ʥʘ ʈʉ ʚʧʝʨʰʝ ʦʧʠʩʘʥʽ W.B.Mattews ʚ 

1958 ʨʦʮʽ. ɹʦʣʽ ʚ ʤôʷʟʘʭ ʤʦʞʫʪʴ ʙʫʪʠ ʷʢ ʢʦʨʦʪʢʦʯʘʩʥʠʤʠ ʪʘʢ ʽ 

ʜʦʚʛʦʪʨʠʚʘʣʠʤʠ, ʤʘʪʠ ʩʪʷʛʫʶʯʠʡ, ʥʠʶʯʠʡ, ʩʪʠʩʢʘʶʯʠʡ ʭʘʨʘʢʪʝʨ, ʙʫʪʠ ʷʢ 

ʦʜʥʦʩʪʦʨʦʥʥʽʤʠ ʪʘʢ ʽ ʜʚʦʭʩʪʦʨʦʥʥʽʤʠ [6, 215]. ɼʦʚʛʦʪʨʠʚʘʣʽ ʭʨʦʥʽʯʥʽ ʙʦʣʽ, ʷʢ 

ʧʨʘʚʠʣʦ ʟôʷʚʣʷʶʪʴʩʷ ʥʘ ʥʠʞʥʽʭ ʢʽʥʮʽʚʢʘʭ. ɺʦʥʠ ʥʝ ʪʘʢʽ ʽʥʪʝʥʩʠʚʥʽ, ʘʣʝ ʥʠʶʯʽ, 

ʯʘʩʪʽʰʝ ʧʦʚôʷʟʘʥʽ ʟ ʤôʷʟʦʚʦʶ ʚʪʦʤʦʶ. ʂʦʨʦʪʢʦʯʘʩʥʽ ʤôʷʟʦʚʽ ʙʦʣʽ ʤʘʶʪʴ 

ʚʠʛʣʷʜ ʙʦʣʶʯʠʭ ʪʦʥʽʯʥʠʭ ʩʧʘʟʤʽʚ ʪʘ ʩʫʜʦʤ, ʚʠʥʠʢʘʶʪʴ ʥʘ ʚʝʨʭʥʽʭ ʪʘ ʥʠʞʥʽʭ 

ʢʽʥʮʽʚʢʘʭ, ʯʘʩʪʽʰʝ ʚʠʥʠʢʘʶʪʴ ʚʥʦʯʽ, ʛʦʩʪʨʽ, ʜʫʞʝ ʽʥʪʝʥʩʠʚʥʽ, ʤʦʞʫʪʴ 

ʩʧʨʦʚʦʢʫʚʘʪʠʩʷ ʟʚʠʯʘʡʥʠʤ ʪʘʢʪʠʣʴʥʠʤ ʧʦʜʨʘʟʥʠʢʦʤ. ɼʦʩʣʽʜʞʝʥʥʷ ʟ 

ʜʦʧʦʤʦʛʦʶ ʄʈʊ ʧʦʢʘʟʘʣʠ, ʱʦ ʪʦʥʽʯʥʽ ʩʧʘʟʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʫʤʦʚʣʝʥʽ 

ʫʨʘʞʝʥʥʷʤ ʢʦʨʪʠʢʦʩʧʽʥʘʣʴʥʠʭ ʰʣʷʭʽʚ ʥʘ ʙʫʜʴ-ʷʢʦʤʫ ʨʽʚʥʽ ʥʠʞʯʝ ʢʦʨʠ [6, 
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217], ʟʦʢʨʝʤʘ ʦʧʠʩʘʥʽ ʢʦʨʝʣʷʮʽʷ ʟ ʧʦʰʢʦʜʞʝʥʥʷʤ ʉʄ [215], ʩʝʨʝʜʥʴʦʛʦ 

ʤʦʟʢʫ, ʥʽʞʦʢ ʤʦʟʢʫ [273], ʚʥʫʪʨʽʰʥʴʦʾ ʢʘʧʩʫʣʠ [220], ʪʘʣʘʤʫʩʘ [218] ʪʘ 

ʙʘʟʘʣʴʥʠʭ ʛʘʥʛʣʽʾʚ [65]. ɹʽʣʘʪʝʨʘʣʴʥʘ ʩʠʤʧʪʦʤʘʪʠʢʘ ʟʘʟʚʠʯʘʡ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʩʧʠʥʘʣʴʥʠʡ ʨʽʚʝʥʴ ʫʨʘʞʝʥʥʷ, ʦʜʥʦʩʪʦʨʦʥʥʽʡ ʧʨʦʮʝʩ ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʦʙʣʠʯʯʷ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʨʦʮʝʩ ʚ ʙʘʟʘʣʴʥʠʭ ʛʘʥʛʣʽʷʭ. ʆʧʠʩʘʥʽ ʚʠʧʘʜʢʠ, ʢʦʣʠ ʪʦʥʽʯʥʽ 

ʩʧʘʟʤʠ ʙʫʣʠ ʧʝʨʰʠʤʠ ʩʠʤʧʪʦʤʘʤʠ ʈʉ, ʽʥʢʦʣʠ ʚʠʥʠʢʘʣʠ ʟʘ ʯʠ ʙʽʣʴʰʝ ʨʦʢʽʚ 

ʜʦ ʨʦʟʛʦʨʥʫʪʦʾ ʢʣʽʥʽʯʥʦʾ ʢʘʨʪʠʥʠ ʟʘʭʚʦʨʶʚʘʥʥʷ. ɺ ʨʝʟʫʣʴʪʘʪʽ 

ʙʘʛʘʪʦʯʠʩʣʝʥʥʠʭ ʜʦʩʣʽʜʽʚ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʧʨʠʯʠʥʦʶ ʪʦʥʽʯʥʠʭ ʤôʷʟʦʚʠʭ 

ʩʧʘʟʤʽʚ ʻ ʦʜʥʦʩʪʦʨʦʥʥʻ ʫʨʘʞʝʥʥʷ ʨʫʭʦʚʠʭ ʰʣʷʭʽʚ ʥʘ ʨʽʚʥʽ ʟʘʜʥʴʦʾ ʥʽʞʢʠ 

ʚʥʫʪʨʽʰʥʴʦʾ ʢʘʧʩʫʣʠ ʘʙʦ ʚ ʦʙʣʘʩʪʽ ʥʽʞʢʠ ʤʦʟʢʫ ʧʨʠ ʟʙʝʨʝʞʝʥʦʩʪʽ ʥʠʞʯʠʭ 

ʚʽʜʜʽʣʽʚ ʧʽʨʘʤʽʜʥʠʭ ʪʨʘʢʪʽʚ. 

ʆʩʦʙʣʠʚʦʩʪʽ ʤʝʤʙʨʘʥ ʩʝʥʩʦʨʥʠʭ ʥʝʡʨʦʥʽʚ ʚʠʟʥʘʯʘʶʪʴ ʾʭ ʙʽʣʴʰ ʚʠʩʦʢʫ 

ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʜʝʤʽʻʣʽʥʽʟʘʮʽʾ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʦʪʦʨʥʠʤʠ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ 

ʧʦʨʫʰʝʥʥʷʤ ʯʫʪʣʠʚʦʩʪʽ, ʘ ʩʠʤʧʪʦʤ ʃʝʨʤʽʪʘ ʚʠʥʠʢʘʻ ʧʨʠ ʧʽʜʚʠʱʝʥʽʡ 

ʯʫʪʣʠʚʦʩʪʽ ʜʝʤʽʻʣʽʥʟ̔ʦʚʘʥʠʭ ʥʝʨʚʦʚʠʭ ʚʦʣʦʢʦʥ ʜʦ ʤʝʭʘʥʽʯʥʠʭ ʧʦʜʨʘʟʥʠʢʽʚ. 

ʁʦʛʦ ʨʦʟʛʣʷʜʘʶʪʴ ʷʢ ʤʘʨʢʝʨ ʘʢʪʠʚʥʦʛʦ ʧʝʨʝʙʽʛʫ ʟʘʭʚʦʨʶʚʘʥʥʷ ʟ ʫʨʘʞʝʥʥʷʤ 

ʟʘʜʥʽʭ ʢʘʥʘʪʠʢʽʚ ʉʄ ʪʘ ʰʠʡʥʠʭ ʢʦʨʽʥʮʽʚ [33, 67]. ɺʽʥ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚʽʜʯʫʪʪʷʤ 

ʧʨʦʭʦʜʞʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʨʫʤʫ ʟʚʝʨʭʫ ʚʥʠʟ ʚʟʜʦʚʞ ʭʨʝʙʪʘ ʧʨʠ ʟʛʠʥʘʥʥʽ 

ʰʠʾ ʪʘ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʜʦ 25% ʭʚʦʨʠʭ [6, 62, 64]. 

ʍʨʦʥʽʯʥʽ ʙʦʣʴʦʚʽ ʩʠʥʜʨʦʤʠ ʚ ʢʣʽʥʽʮʽ ʈʉ ʚʠʥʠʢʘʶʪʴ ʫ 50-60% ʚʠʧʘʜʢʽʚ. 

ʇʨʠʯʠʥʠ ʾʭ ʧʨʦʷʚʽʚ ʪʘ ʭʘʨʘʢʪʝʨ ʙʦʣʶ ʙʫʚʘʶʪʴ ʨʽʟʥʠʤʠ [4, 6]. ʊʘʢ, ʙʽʣʴ ʧʨʠ 

ʨʝʪʨʦʙʫʣʴʙʘʨʥʦʤʫ ʥʝʚʨʠʪʽ ʧʦʷʩʥʶʻʪʴʩʷ ʧʦʜʨʘʟʥʝʥʥʷʤ ʪʚʝʨʜʦʾ ʤʦʟʢʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʪʘ ʥʘʙʨʷʢʦʤ ʥʘʚʢʦʣʠʰʥʽʭ ʪʢʘʥʠʥ [303]. 

ʉʝʨʝʜ ʤʦʞʣʠʚʠʭ ʤʝʭʘʥʽʟʤʽʚ ʧʘʪʦʛʝʥʝʟʫ ʮʝʬʘʣʛʽʡ ʤʘʶʪʴ ʟʥʘʯʝʥʥʷ 

ʣʽʢʚʦʨʦʜʠʥʘʤʽʯʥʽ ʧʦʨʫʰʝʥʥʷ, ʩʫʜʠʥʥʠʡ ʬʘʢʪʦʨ, ʥʘʧʨʫʞʝʥʥʷ ʤôʷʟʽʚ ʰʠʾ [253]. 

ʅʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʈʉ ʯʘʩʪʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʘʩʠʤʝʪʨʠʯʥʠʤʠ ʽ ʤʦʟʘʾʯʥʠʤʠ 

ʨʦʟʣʘʜʘʤʠ ʚʽʙʨʘʮʽʡʥʦʾ ʪʘ ʙʦʣʴʦʚʦʾ ʯʫʪʣʠʚʦʩʪʽ [312]. ʇʘʮʽʻʥʪʠ ʧʨʠ ʮʴʦʤʫ 

ʩʢʘʨʞʘʪʴʩʷ ʥʘ ʦʥʽʤʽʥʥʷ, çʟʘʤʦʨʦʞʝʥʽʩʪʴè, ʚʽʜʯʫʪʪʷ çʧʦʚʟʘʥʥʷ ʤʫʨʘʰʦʢè, 

ʧʦʢʦʣʶʚʘʥʥʷ, ʧʝʯʽʥʥʷ, ʧʝʨʝʚʘʞʥʦ ʚ ʜʦʣʦʥʷʭ ʽ ʩʪʦʧʘʭ [198] . 
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ʆʩʦʙʣʠʚʫ ʛʨʫʧʫ ʩʢʣʘʜʘʶʪʴ ʧʩʠʭʦʛʝʥʥʽ ʙʦʣʽ, ʷʢʽ ʟôʷʚʣʷʶʪʴʩʷ ʥʝʟʘʣʝʞʥʦ 

ʚʽʜ ʥʦʮʝʧʪʠʚʥʠʭ ʯʠ ʥʝʡʨʦʥʘʣʴʥʠʭ ʧʦʰʢʦʜʞʝʥʴ ʽ ʚ ʙʽʣʴʰʽʡ ʤʽʨʽ ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʧʩʠʭʦʣʦʛʽʯʥʠʤʠ ʪʘ ʩʦʮʽʘʣʴʥʠʤʠ ʬʘʢʪʦʨʘʤʠ. ʇʩʠʭʦʛʝʥʥʽ ʙʦʣʽ ʚ ʯʠʩʪʦʤʫ 

ʚʠʛʣʷʜʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʨʽʜʢʦ. ɺʦʥʠ ʨʦʟʚʠʚʘʶʪʴʩʷ ʥʘ ʬʦʥʽ ʜʝʧʨʝʩʽʾ ʯʠ 

ʪʨʠʚʦʞʥʦʛʦ ʩʪʘʥʫ ʧʨʠ ʚʝʣʠʢʽʡ ʪʨʠʚʘʣʦʩʪʽ ʭʚʦʨʦʙʠ ʪʘ ʧʦʚôʷʟʘʥʽ ʟʽ ʟʥʠʞʝʥʥʷʤ 

ʙʦʣʴʦʚʦʾ ʪʦʣʝʨʘʥʪʥʦʩʪʽ [65, 95]. ɼʦ ʪʘʢʠʭ ʙʦʣʝʡ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʤʦʞʥʘ 

ʚʽʜʥʝʩʪʠ ʛʦʣʦʚʥʽ ʙʦʣʽ ʥʘʧʨʫʛʠ. 

 

1.3. ʉʫʯʘʩʥʘ ʩʪʨʘʪʝʛʽʷ ʬʘʨʤʘʢʦʪʝʨʘʧʽʾ ʨʦʟʩʽʷʥʦʛʦ ʩʢʣʝʨʦʟʫ 

 

ʗʢ ʫʞʝ ʥʘʛʦʣʦʰʫʚʘʣʦʩʷ, ʈʉ ʻ ʘʚʪʦʽʤʫʥʥʠʤ ʜʝʤʽʻʣʽʥʽʟʫʶʯʠʤ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʧʨʠʯʠʥʠ ʚʠʥʠʢʥʝʥʥʷ ʷʢʦʛʦ ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʚʽʜʦʤʠʤʠ. ɿʘ 

ʜʘʥʠʭ ʫʤʦʚ ʝʪʽʦʪʨʦʧʥʝ ʣʽʢʫʚʘʥʥʷ ʩʪʘʻ ʥʝʤʦʞʣʠʚʠʤ. ʊʦʤʫ ʜʽʷ ʦʩʥʦʚʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʧʨʝʧʘʨʘʪʽʚ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʈʉ, ʩʧʨʷʤʦʚʘʥʘ ʥʘ 

ʦʩʥʦʚʥʽ ʣʘʥʢʠ ʧʘʪʦʛʝʥʝʟʫ. ʊʘʢ, ʷʢ ʈʉ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʻ ʤʝʜʠʢʦ-ʩʦʮʽʘʣʴʥʦʾ 

ʧʨʦʙʣʝʤʦʶ, ʪʦʤʫ ʪʝʨʘʧʽʷ ʚʢʣʶʯʘʪʠʤʝ ʚ ʩʝʙʝ ʥʝ ʣʠʰʝ ʤʝʜʠʢʘʤʝʥʪʦʟʥʽ 

ʧʨʦʛʨʘʤʠ, ʘʣʝ ʪʘʢʦʞ ʡ ʥʝʡʨʦʨʝʘʙʽʣʽʪʘʮʽʶ, ʷʢʽʡ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʥʘʜʘʻʪʴʩʷ 

ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʫʚʘʛʠ [62], ʪʦʙʪʦ ʣʽʢʫʚʘʥʥʷ ʤʘʪʠʤʝ ʢʦʤʧʣʝʢʩʥʠʡ ʭʘʨʘʢʪʝʨ. 

ɺ ʜʘʥʠʡ ʯʘʩ ʣʽʢʫʚʘʥʥʷ ʈʉ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʪʘʢʠʤʠ ʦʩʥʦʚʥʠʤʠ 

ʥʘʧʨʷʤʢʘʤʠ: ʧʘʪʦʛʝʥʝʪʠʯʥʘ ʪʝʨʘʧʽʷ, ʩʠʤʧʪʦʤʘʪʠʯʥʘ ʪʝʨʘʧʽʷ, 

ʬʽʟʽʦʪʝʨʘʧʝʚʪʠʯʥʝ ʣʽʢʫʚʘʥʥʷ, ʬʽʟʠʯʥʘ ʡ ʧʩʠʭʦʣʦʛʽʯʥʘ ʨʝʘʙʽʣʽʪʘʮʽʷ. 

ʇʘʪʦʛʝʥʝʪʠʯʥʝ ʣʽʢʫʚʘʥʥʷ ʚ ʦʩʥʦʚʥʦʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʧʫ ʭʚʦʨʦʙʠ, 

ʚʠʨʘʞʝʥʦʩʪʽ ʥʝʚʨʦʣʦʛʽʯʥʠʭ ʩʠʤʧʪʦʤʽʚ ʪʘ ʘʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ (ʨʝʤʽʩʽʷ ʯʠ 

ʟʘʛʦʩʪʨʝʥʥʷ), ʱʦ ʢʣʽʥʽʯʥʦ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦ ʧʽʜʪʚʝʨʜʞʝʥʦ. ʆʩʥʦʚʥʠʤʠ 

ʟʘʚʜʘʥʥʷʤʠ ʮʴʦʛʦ ʥʘʧʨʷʤʢʫ ʻ ʣʽʢʫʚʘʥʥʷ ʟʘʛʦʩʪʨʝʥʴ ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ 

ʤʘʢʩʠʤʘʣʴʥʝ ʧʦʜʦʚʞʝʥʥʷ ʧʝʨʽʦʜʽʚ ʨʝʤʽʩʽʾ. 

ʆʩʥʦʚʥʠʤ ʤʝʪʦʜʦʤ ʣʽʢʫʚʘʥʥʷ ʨʦʟʩʽʷʥʦʛʦ ʩʢʣʝʨʦʟʫ ʚ ʧʝʨʽʦʜ ʟʘʛʦʩʪʨʝʥʥʷ 

ʻ ʧʨʠʟʥʘʯʝʥʥʷ ʂʉ. ɹʽʣʴʰʽʩʪʴ ʟʘʛʦʩʪʨʝʥʴ ʟʙʽʛʘʻʪʴʩʷ ʟʘ ʯʘʩʦʤ ʟ ʫʪʚʦʨʝʥʥʷʤ 

ʥʦʚʠʭ ʘʢʪʠʚʥʠʭ ʚʦʛʥʠʱ ʜʝʤʽʻʣʽʥʽʟʘʮʽʾ, ʱʦ ʚʠʷʚʣʷʶʪʴʩʷ ʧʨʠ ʄʈʊ-

ʜʦʩʣʽʜʞʝʥʥʽ ʚ ɻʄ ʽ ʉʄ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʦʚʫ ʭʚʠʣʶ ʟʘʧʘʣʝʥʥʷ. 
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ɿʘʩʪʦʩʫʚʘʥʥʷ ʚʠʩʦʢʠʭ ʜʦʟ ʛʣʶʢʦʢʦʨʪʠʢʦʾʜʽʚ ʧʨʠʩʢʦʨʶʻ ʾʭ ʟʥʠʢʥʝʥʥʷ. ʇʨʦʪʝ 

ʧʽʩʣʷ ʧʨʠʧʠʥʝʥʥʷ ʛʦʨʤʦʥʘʣʴʥʦʾ ʪʝʨʘʧʽʾ ʤʦʞʝ ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ ʥʦʚʠʡ ʩʧʘʣʘʭ 

ʘʢʪʠʚʥʦʩʪʽ ʭʚʦʨʦʙʠ, ʱʦ ʪʘʢʦʞ ʚʽʜʦʙʨʘʞʘʶʪʴ ʜʘʥʽ ʄʈʊ. ʎʝ ʤʦʞʝ ʙʫʪʠ 

ʧʦʚ'ʷʟʘʥʦ ʟʽ ʰʚʠʜʢʽʩʪʶ ʚʽʜʤʽʥʠ ʛʦʨʤʦʥʽʚ, ʪʦʤʫ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʠʤ ʻ 

ʧʨʦʚʝʜʝʥʥʷ "ʧʫʣʴʩ-ʪʝʨʘʧʽʾ" ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʠʩʦʢʠʭ ʜʦʟ ʂʉï 1000 ʤʛ ʽ ʚʠʱʝ, 

ʱʦ ʚʚʦʜʷʪʴʩʷ ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʦ, ʦʜʥʦʨʘʟʦʚʦ ʥʘ ʜʦʙʫ, ʧʨʦʪʷʛʦʤ 3 ï 5 ʜʥʽʚ [45], 

ʽ ʧʦʜʘʣʴʰʠʤ ʧʝʨʝʭʦʜʦʤ ʥʘ ʧʝʨʦʨʘʣʴʥʠʡ ʧʨʠʡʦʤ  ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʽʚ ʧʨʦʪʷʛʦʤ 

ʜʝʢʽʣʴʢʦʭ ʜʥʽʚ, ʟ ʧʦʩʪʫʧʦʚʠʤ ʟʥʠʞʝʥʥʷʤ ʜʦʟʠ. 

ʇʨʠ ʣʽʢʫʚʘʥʥʽ ʟʘʛʦʩʪʨʝʥʴ ʈʉ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʝʧʘʨʘʪʠ ʟ 

ʤʽʥʽʤʘʣʴʥʠʤ ʤʽʥʝʨʘʣʦʢʦʨʪʠʢʦʾʜʥʠʤ ʝʬʝʢʪʦʤ, ʪʘʢʽ ʷʢ ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥ ʽ 

ʩʦʣʫʤʝʜʨʦʣ [29].  

ʊʨʠʚʘʣʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʝʚʝʣʠʢʠʭ ʜʦʟ ʂʉ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʈʉ 

ʧʨʦʪʠʧʦʢʘʟʘʥʦ ʯʝʨʝʟ ʚʠʩʦʢʠʡ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ: 

ʦʩʪʝʦʧʦʨʦʟʫ, ʘʩʝʧʪʠʯʥʦʛʦ ʥʝʢʨʦʟʫ ʢʽʩʪʦʢ, ʘʨʪʝʨʽʘʣʴʥʦʾ ʛʽʧʝʨʪʝʥʟʽʾ, 

ʛʽʧʝʨʛʣʽʢʝʤʽʾ, ʢʘʪʘʨʘʢʪʠ, ʧʩʠʭʦʟʫ ʪʘ ʽʥ. [276]. 

ʇʨʠ ʮʴʦʤʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʧʨʠʷʪʣʠʚʦʛʦ ʚʧʣʠʚʫ ʤʘʣʠʭ ʜʦʟ ʂʉ ʥʘ ʧʝʨʝʙʽʛ 

ʈʉ ï ʩʫʤʥʽʚʥʘ. 

ʄʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʡʦʛʦ ʚ ʣʽʢʫʚʘʥʥʽ ʈʉ ʯʠʥʠʪʴ 

ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʫ ʜʽʶ ʥʘ ʽʤʫʥʥʫ ʩʠʩʪʝʤʫ ʟʘ ʨʘʭʫʥʦʢ ʩʧʦʚʽʣʴʥʝʥʥʷ ʘʢʪʠʚʘʮʽʾ ʽ 

ʧʨʦʣʽʬʝʨʘʮʽʾ ʊ-ʣʽʤʬʦʮʠʪʽʚ, ʘʢʪʠʚʘʮʽʾ ʘʧʦʧʪʦʟʫ ʊ-ʣʽʤʬʦʮʠʪʽʚ, ʟʥʠʞʝʥʥʷ 

ʧʨʦʜʫʢʮʽʾ ʘʥʪʠʪʽʣ. 

ɺʘʞʣʠʚʠʤ ʝʬʝʢʪʦʤ ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥʫ ʚ ʣʽʢʫʚʘʥʥʽ ʈʉ ʻ ʡʦʛʦ ʚʧʣʠʚ ʥʘ 

ɻɽɹ, ʷʢʠʡ ʧʦʣʷʛʘʻ ʚ ʟʥʠʞʝʥʥʽ ʡʦʛʦ ʧʨʦʥʠʢʥʦʩʪʽ. ɿʥʠʞʝʥʥʷ ʧʨʦʥʠʢʥʦʩʪʽ ɻɽɹ 

ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʙʣʦʢʘʜʠ ʤʦʣʝʢʫʣ ʘʜʛʝʟʽʾ ʽ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʤʘʪʨʠʢʩʥʠʭ 

ʤʝʪʘʣʦʧʨʦʪʝʘʟ. ʉʘʤʝ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʥʠʢʥʦʩʪʽ ɻɽɹ,  ʧʦʚ'ʷʟʘʥʝ ʽʟ ʟʘʧʘʣʴʥʠʤʠ 

ʟʤʽʥʘʤʠ ʚ ʎʅʉ ʧʨʠ ʈʉ,  ʻ ʦʜʥʠʤ ʟ ʧʝʨʰʠʭ ʝʪʘʧʽʚ ʬʦʨʤʫʚʘʥʥʷ ʥʦʚʠʭ ʚʦʛʥʠʱ 

ʜʝʤʽʻʣʽʥʽʟʘʮʽʾ. 

ʇʫʣʴʩ-ʪʝʨʘʧʽʶ ʂʉ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʠ ʟʘʛʦʩʪʨʝʥʥʽ ʈʉ ʩʝʨʝʜʥʴʦʛʦ ʡ 

ʪʷʞʢʦʛʦ ʩʪʫʧʝʥʷ. ʋ ʨʘʟʽ ʣʝʛʢʠʭ ʟʘʛʦʩʪʨʝʥʴ ʣʽʢʫʚʘʥʥʷ ʂʉ ʥʝ ʧʨʦʚʦʜʠʪʴʩʷ 

[312]. 
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ʋ ʭʚʦʨʠʭ ʟ ʘʪʘʢʘʤʠ PC, ʱʦ ʥʝ ʧʽʜʜʘʶʪʴʩʷ ʚʧʣʠʚʫ ʂʉ-ʪʝʨʘʧʽʾ, ʤʦʞʣʠʚʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʬʝʨʝʥʪʥʠʭ ʤʝʪʦʜʽʚ (ʛʝʤʦʩʦʨʙʮʽʷ, ʧʣʘʟʤʦʩʦʨʙʮʽʷ, ʧʣʘʟʤʘʬʝʨʝʟ, 

ʝʥʪʝʨʦʩʦʨʙʮʽʷ), ʮʠʪʦʩʪʘʪʠʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʣʶʜʩʴʢʦʛʦ ʽʤʫʥʦʛʣʦʙʫʣʽʥʫ ʜʣʷ 

ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʦʛʦ ʚʚʝʜʝʥʥʷ.  ʄʦʞʣʠʚʘ ʦʜʥʦʯʘʩʥʘ ʢʦʤʙʽʥʘʮʽʷ ʟ ʜʝʢʽʣʴʢʦʭ  

ʟʘʩʦʙʽʚ. ʋ ʭʚʦʨʠʭ ʟ ʨʝʤʽʪʫʶʯʦʶ ʬʦʨʤʦʶ ʈʉ ʧʣʘʟʤʘʬʝʨʝʟ ʫ ʢʦʤʙʽʥʘʮʽʾ ʟ 

ɸʂʊɻ ʽ ʮʠʢʣʦʬʦʩʬʘʤʽʜʦʤ ʧʨʠʩʢʦʨʶʚʘʚ ʚʽʜʥʦʚʣʝʥʥʷ [85].  

ʋ ʟʚ'ʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʘʪʨʦʬʽʷ ɻʄ ʽ  ʉʄ ʧʦʯʠʥʘʻʪʴʩʷ ʥʘ ʨʘʥʥʽʡ ʩʪʘʜʽʾ ʈʉ 

(ʱʝ ʜʦ ʧʦʩʪʘʥʦʚʢʠ ʜʦʩʪʦʚʽʨʥʦʛʦ ʜʽʘʛʥʦʟʫ), ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʥʘʧʨʷʤʢʦʤ ʫ 

ʣʽʢʫʚʘʥʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʻ ʨʘʥʥʻ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʽʤʫʥʦʤʦʜʝʣʶʶʯʦʾ ʪʝʨʘʧʽʾ, ʱʦ ʧʦʧʝʨʝʜʞʫʻ ʨʦʟʚʠʪʦʢ ʟʘʛʦʩʪʨʝʥʴ ʽ 

ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. ɺʧʣʠʚ ʥʘ ʧʦʯʘʪʢʦʚʫ ʣʘʥʢʫ 

ʧʘʪʦʣʦʛʽʯʥʠʭ ʨʝʘʢʮʽʡ ʤʦʞʝ ʟʤʽʥʠʪʠ ʽ ʟʫʧʠʥʠʪʠ ʚʝʩʴ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ 

ʭʚʦʨʦʙʠ [63-65]. 

ɺ ʜʘʥʠʡ ʯʘʩ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʚʘ ʢʣʘʩʠ ʧʨʝʧʘʨʘʪʽʚ 1-ʛʦ ʚʠʙʦʨʫ, ʷʢʽ 

ʜʦʚʝʣʠ ʚ ʤʽʞʥʘʨʦʜʥʠʭ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʠʭ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʢʣʽʥʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʩʚʦʶ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ ʯʘʩʪʦʪʠ ʟʘʛʦʩʪʨʝʥʴ 

ʪʘ ʫʧʦʚʽʣʴʥʝʥʥʷ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʨʠ ʈʉ [18, 67-71, 88]: 

ʧʨʝʧʘʨʘʪʠ 1-ʛʦ ʢʣʘʩʫ - ɓ-ʽʥʪʝʨʬʝʨʦʥʠ 1a ʽ 1b  (ʧʨʝʧʘʨʘʪʠ ʘʚʦʥʝʢʩ, ʙʝʪʘʬʝʨʦʥ, 

ʨʝʙʽʬ) ʪʘ 2-ʛʦ ʢʣʘʩʫ - ʛʣʘʪʠʨʘʤʝʨʘ ʘʮʝʪʘʪ (ʧʨʝʧʘʨʘʪ ʢʦʧʘʢʩʦʥ). 

ʉʪʘʥʦʤ ʥʘ ʩʝʨʧʝʥʴ 2006 ʨ. ʚ ʋʢʨʘʾʥʽ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʪʘ ʜʦʟʚʦʣʝʥʽ ʜʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠ ʈʉ ʧʨʝʧʘʨʘʪʠ ʙʝʪʘʬʝʨʦʥ (ʽʥʪʝʨʬʝʨʦʥ ʙʝʪʘ-1b), ʢʦʧʘʢʩʦʥ 

(ʛʣʘʪʠʨʘʤʝʨʘ ʘʮʝʪʘʪ) ʪʘ ʨʝʙʽʬ (ʽʥʪʝʨʬʝʨʦʥ ʙʝʪʘ-1ʘ) [45]. 

ɺʩʽ ʪʨʠ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʧʨʝʧʘʨʘʪʘ ʜʦʚʝʣʠ ʩʚʦʶ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʩʭʚʘʣʝʥʽ 

ʜʣ̫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠ ʨʝʮʠʜʠʚʫʶʯʦ-ʨʝʤʽʪʫʶʯʽʡ ʬʦʨʤʽ ʈʉ, ʘ ʙʝʪʘʬʝʨʦʥ ð 

ʪʘʢʦʞ ʽ ʧʨʠ ʚʪʦʨʠʥʥʦ-ʧʨʦʛʨʝʩʫʶʯʽʡ ʬʦʨʤʽ ʈʉ, ʽ ʧʽʩʣʷ ʧʝʨʰʦʛʦ ʢʣʽʥʽʯʥʦ 

ʽʟʦʣʴʦʚʘʥʦʛʦ ʩʠʥʜʨʦʤʫ. ʆʜʥʘʢ ʤʝʭʘʥʽʟʤʠ ʜʽʾ ɓ-ʽʥʪʝʨʬʝʨʦʥʽʚ ʪʘ ʛʣʘʪʠʨʘʤʝʨʘ 

ʘʮʝʪʘʪʫ ʨʽʟʥʽ.  

ʇʨʝʜʩʪʘʚʣʷʻʪʴʩʷ, ʱʦ ʽʥʪʝʨʬʝʨʦʥʠ ʙʝʪʘ ʜʽʶʪʴ ʷʢ ʮʠʪʦʢʽʥʠ ʥʘ ʧʝʨʠʬʝʨʽʾ, 

ʜʝ ʧʨʠʛʥʽʯʫʶʪʴ ʘʢʪʠʚʘʮʽʶ ʣʽʤʬʦʮʠʪʽʚ. ʄʝʭʘʥʽʟʤʠ ʢʦʨʠʩʥʠʭ ʝʬʝʢʪʽʚ b-

ʽʥʪʝʨʬʝʨʦʥʫ ʧʨʠ ʈʉ ʱʝ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʩʪʘʜʽʾ ʚʠʚʯʝʥʥʷ, ʦʩʥʦʚʥʠʤʠ ʟ ʥʠʭ ʻ 
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ʧʨʠʛʥʽʯʝʥʥʷ ʧʨʦʜʫʢʮʽʾ  ɯʌʅ-g ʽ TNG-a, ʟʤʝʥʰʝʥʥʷ ʾʭ ʧʨʦʟʘʧʘʣʴʥʦʛʦ 

ʽʤʫʥʦʣʦʛʽʯʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʟʤʝʥʰʝʥʥʷ ʧʨʝʟʝʥʪʘʮʽʾ ʘʥʪʠʛʝʥʫ ʽ ʧʨʦʣʽʬʝʨʘʮʽʾ 

ʣʽʤʬʦʮʠʪʽʚ, ʟʥʠʞʝʥʥʷ ʤʽʛʨʘʮʽʾ ʟʘʧʘʣʴʥʠʭ ʢʣʽʪʠʥ ʯʝʨʝʟ ɻɽɹ ʚ ʎʅʉ (ʙʣʦʢʘʜʘ 

ʤʘʪʨʠʢʩʥʦʾ ʤʝʪʘʣʦʧʨʦʪʝʘʟʠ ʽ ʤʦʣʝʢʫʣ ʘʜʛʝʟʽʾ), ʛʨʘʶʪʴ ʥʝʚʝʣʠʢʫ ʨʦʣʴ ʚ 

ʽʥʜʫʢʫʚʘʥʥʽ ʘʧʦʧʪʦʟʫ ʟʘʧʘʣʴʥʠʭ ʢʣʽʪʠʥ . 

ʇʨʦʪʠʚʽʨʫʩʥʘ ʜʽʷ b-ʽʥʪʝʨʬʝʨʦʥʫ ʥʘʚʨʷʜ ʯʠ ʚʧʣʠʚʘʻ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʧʨʠ 

ʈʉ, ʦʩʢʽʣʴʢʠ ʱʝ ʥʝ ʚʠʷʚʣʝʥʠʡ ʚʽʨʫʩ ʈʉ. 

ɻɸ ʷʚʣʷʻ ʩʦʙʦʶ ʩʫʤʽʰ ʩʠʥʪʝʪʠʯʥʠʭ ʧʝʧʪʠʜʽʚ, ʷʢʽ ʟʘ ʘʤʽʥʦʢʠʩʣʦʪʥʠʤ 

ʩʢʣʘʜʦʤ ʧʦʜʽʙʥʽ ʜʦ ʙʫʜʦʚʠ  ʦʩʥʦʚʥʠʤ ʙʽʣʢʘ ʤʽʻʣʽʥʫ. ɺʽʥ ʨʘʟʦʤ ʟ ʧʨʦʪʝʾʥʘʤʠ 

ɻʂɻ ɯɯ ʢʣʘʩʫ ʝʢʩʧʨʝʩʫʻʪʴʩʷ ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʫʶʯʠʤʠ  ʢʣʽʪʠʥʘʤʠ ʥʘ ʾʭ ʧʦʚʝʨʭʥʽ. 

ʊ-ʣʽʤʬʦʮʠʪʠ, ʨʝʮʝʧʪʦʨʠ ʷʢʠʭ ʨʦʟʧʽʟʥʘʶʪʴ ʧʝʧʪʠʜʠ ɻɸ, ʧʦʚ'ʷʟʘʥʽ ʟ ɻʂɻ ɯɯ 

ʢʣʘʩʫ, ʚʟʘʻʤʦʜʽʶʪʴ ʟ ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʫʶʯʠʤʠ ʢʣʽʪʠʥʘʤʠ ʽ ʘʢʪʠʚʫʶʪʴʩʷ ʜʣʷ 

ʢʣʦʥʘʣʴʥʦʾ ʧʨʦʣʽʬʝʨʘʮʽʾ [303]. ʎʽ ʢʣʦʥʠ ɻɸ-ʩʧʝʮʠʬʽʯʥʠʭ ʊ-ʣʽʤʬʦʮʠʪʽʚ 

ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʊ-ʢʣʽʪʠʥʠ ʬʝʥʦʪʠʧʫ Th2, ʷʢʽ ʤʦʞʫʪʴ ʚʠʜʽʣʷʪʠ ʧʨʦʪʠʟʘʧʘʣʴʥʽ 

ʮʠʪʦʢʽʥʠ. ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ɻɸ-ʩʧʝʮʠʬʽʯʥʽ Th2-ʣʽʤʬʦʮʠʪʠ ʧʨʦʥʠʢʘʶʪʴ ʫ 

ʎʅʉ, ʜʝ ʚʠʜʽʣʷʶʪʴ ʧʨʦʪʠʟʘʧʘʣʴʥʽ ʮʠʪʦʢʽʥʠ in situ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʦʥʠ 

ʤʦʞʫʪʴ ʟʥʠʞʫʚʘʪʠ ʟʘʧʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ð ʬʝʥʦʤʝʥ, ʟʚʘʥʠʡ çʟʘʭʠʩʪ 

ʦʯʝʚʠʜʮʝʤè  [230]. ʄʽʛʨʘʮʽʷ ɻɸ-ʩʧʝʮʠʬʽʯʥʠʭ Th2-ʢʣʽʪʠʥ ʚʦʛʥʠʱʘ ʟʘʧʘʣʝʥʥʷ 

ʚ ʎʅʉ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʘ ʥʘ ʤʦʜʝʣʷʭ PC ʫ ʪʚʘʨʠʥ. ʂʨʽʤ ʪʦʛʦ, ɻɸ-ʩʧʝʮʠʬʽʯʥʽ 

ʊ-ʣʽʤʬʦʮʠʪʠ ʩʝʢʨʝʪʫʶʪʴ ʤʦʟʢʦʚʠʡ ʥʝʡʨʦʪʨʦʬʽʯʥʠʡ ʬʘʢʪʦʨ ʚ ʙʣʷʰʢʘʭ PC, ʱʦ 

ʤʦʞʝ ʩʧʨʠʷʪʠ ʥʝʡʨʦʧʨʦʪʝʢʮʽʾ [235]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʮʽ ʛʨʫʧʠ ʧʨʝʧʘʨʘʪʽʚ ʤʘʶʪʴ ʟʦʚʩʽʤ ʨʽʟʥʽ ʤʝʭʘʥʽʟʤʠ ʜʽʾ ʪʘ 

ʪʦʯʢʠ ʧʨʠʢʣʘʜʝʥʥʷ. ʄʦʞʥʘ ʚʠʷʚʠʪʠ ʽ ʩʧʽʣʴʥʽ ʯʠ ʩʭʦʞʽ ʝʬʝʢʪʠ, ʘʣʝ ʚʦʥʠ ʥʝ ʻ 

ʦʩʥʦʚʥʠʤʠ. 

ɿʘ ʜʘʥʠʤʠ ɺʆʆɿ ʟʘ 2003 ʨʽʢ, ʯʝʨʝʟ 1 ʨʽʢ ʚʽʜ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ 

ʽʤʫʥʦʤʦʜʫʣʷʪʦʨʘʤʠ 45% ʭʚʦʨʠʭ ʧʝʨʝʩʪʘʶʪʴ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʨʝʞʠʤʫ 

ʣʽʢʫʚʘʥʥʷ. ʆʩʥʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʮʴʦʛʦ ʻ ʥʝʝʬʝʢʪʠʚʥʽʩʪʴ ʪʝʨʘʧʽʾ ʽ ʧʦʙʽʯʥʽ 

ʝʬʝʢʪʠ ʧʨʝʧʘʨʘʪʽʚ [8]. ʊʘʢ ʢʣʽʥʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʨʠʚʘʣʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʙʝʪʘʬʝʨʦʥʘ ʥʝ ʧʝʨʝʚʠʱʫʻ 25%, ʘ ʢʦʧʘʢʩʦʥʘ ï 40% [28].  
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ʆʩʢʽʣʴʢʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽʤʫʥʦʤʦʜʫʣʷʪʦʨʽʚ (ɯʥʪʝʨʬʝʨʦʥʠ ɓ, ʂʦʧʘʢʩʦʥ) ʚ 

ʣʽʢʫʚʘʥʥʽ ʈʉ ï ʦʙʤʝʞʝʥʘ, ʘ ʯʘʩʪʦʪʘ ʽ ʩʝʨʡʦʟʥʽʩʪʴ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʮʠʭ ʧʨʝʧʘʨʘʪʽʚ ʫʩʢʣʘʜʥʝʥʴ, ʜʦʩʠʪʴ ʚʝʣʠʢʘ ï ʥʝʦʙʭʽʜʥʠʡ ʧʦʰʫʢ ʥʦʚʠʭ ʤʝʪʦʜʽʚ 

ʣʽʢʫʚʘʥʥʷ ʈʉ [17, 27, 55, 65, 85, 88, 159]. 

ɻʨʫʧʘ ʽʤʫʥʦʤʦʜʫʣʷʪʦʨʽʚ ʧʨʠ ʈʉ ʥʘʙʘʛʘʪʦ ʰʠʨʰʘ (ʤʽʪʦʢʩʘʥʪʨʦʥ, 

ʥʘʪʘʣʽʟʫʤʘʙ), ʘʣʝ ʧʨʠ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʽ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʚʠʨʘʞʝʥʠʡ ʧʦʙʽʯʥʠʡ 

ʝʬʝʢʪ, ʟʘ ʨʘʭʫʥʦʢ ʯʦʛʦ ʧʨʝʧʘʨʘʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʟʘʩʦʙʠ 2-ʛʦ 

ʧʦʢʦʣʽʥʥʷ, ʧʨʠ ʥʝʝʬʝʢʪʠʚʥʦʩʪʽ ʘʙʦ ʥʘʷʚʥʦʩʪʽ ʧʨʦʪʠʧʦʢʘʟʘʥʴ ʜʦ ʥʘʚʝʜʝʥʠʭ 

ʚʠʱʝ. 

 ʈʦʟʫʤʽʶʯʠ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʤʝʭʘʥʽʟʤʘʭ ʜʽʾ ʨʽʟʥʠʭ ʛʨʫʧ ʽʤʫʥʦʤʦʜʫʣʷʪʦʨʽʚ, 

ʩʣʽʜ ʚʠʙʠʨʘʪʠ ʪʝʨʘʧʽʶ ʽʥʜʠʚʽʜʫʘʣʴʥʦ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʪʫʩʫ ʧʘʮʽʻʥʪʘ, ʩʪʘʜʽʾ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʧʝʨʝʥʦʩʠʤʦʩʪʽ ʪʝʨʘʧʽʾ ʽ ʪ. ʜ. [67-71].  

    ʇʘʪʦʛʝʥʝʪʠʯʥʠʤ ʚʧʣʠʚʦʤ ʧʨʠ ʈʉ ʪʘʢʦʞ ʚʚʘʞʘʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʥʝʡʨʦʧʨʦʪʝʢʮʽʾ: ʷʢ ʚ ʧʝʨʽʦʜ ʨʝʤʽʩʽʾ, ʪʘʢ ʽ ʟʘʛʦʩʪʨʝʥʥʷ. 

ʉʴʦʛʦʜʥʽ ʚʝʣʠʢʽ ʥʘʜʽʾ ʧʦʢʣʘʜʘʶʪʴʩʷ ʥʘ ʘʫʪʦʣʦʛʽʯʥʫ ʪʨʘʥʩʧʣʘʥʪʘʮʽʶ 

ʛʝʤʦʧʦʝʪʠʯʥʠʭ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ (ɸʊʉʂ) ʧʨʠ ʈʉ [164, 232]. ʆʧʪʠʤʘʣʴʥʠʤ 

ʢʣʽʪʠʥʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʜʣʷ ʪʝʨʘʧʽʾ ʈʉ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʻ ʘʫʪʦʣʦʛʽʯʥʽ ɻʉʂ 

ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ. ɺʚʝʜʝʥʥʷ ʧʘʮʽʻʥʪʫ ʟ ʈʉ ʧʽʩʣʷ ɺɯʉʊ ʚʣʘʩʥʠʭ ʩʪʦʚʙʫʨʦʚʠʭ 

ʢʣʽʪʠʥ ʧʦʚʠʥʥʦ ʧʦʚʥʽʩʪʶ ʚʽʜʥʦʚʠʪʠ ʢʣʽʪʠʥʥʠʡ ʽʤʫʥʽʪʝʪ, ʛʽʧʦʪʝʪʠʯʥʦ 

ʧʦʟʙʘʚʣʝʥʠʡ ʧʘʪʦʣʦʛʽʯʥʦʾ ʧʘʤ'ʷʪʽ, ʽ ʪʠʤ ʩʘʤʠʤ ʩʧʨʦʙʫʚʘʪʠ ʧʨʠʜʫʰʠʪʠ ʈʉ. 

ʆʜʥʘʢ ʽʤʫʥʦʣʦʛʽʯʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʚʠʩʦʢʦʛʦ ʟʘʧʘʣʴʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʪʘ ʥʘʢʦʧʠʯʝʥʥʽ ʢʣʦʥʫ ʘʫʪʦʨʝʘʢʪʠʚʥʠʭ 

ʣʽʤʬʦʮʠʪʽʚ, ʷʢʽ çʛʦʪʫʶʪʴʩʷ ʜʦ ʚʪʦʨʛʥʝʥʥʷè ʚ ʎʅʉ, ʱʦ ʤʦʞʝ ʚ ʧʝʨʩʧʝʢʪʠʚʽ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʘʛʦʩʪʨʝʥʥʷ ʈʉ ʽ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʧʦʚʥʝ ʦʜʫʞʘʥʥʷ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʘʥʦʛʦ ʤʝʪʦʜʫ, ʰʚʠʜʰʝ ʟʘ ʚʩʝ, ʥʝʤʦʞʣʠʚʦ. ʉʧʨʘʚʞʥʶ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʥʝʜʦʣʽʢʠ ʤʝʪʦʜʫ ʤʦʞʥʘ ʙʫʜʝ ʦʮʽʥʠʪʠ ʪʽʣʴʢʠ ʯʝʨʝʟ ʜʝʩʷʪʢʠ 

ʨʦʢʽʚ [67].  

ɸʜʝʢʚʘʪʥʝ ʽ ʷʢʽʩʥʝ ʩʠʤʧʪʦʤʘʪʠʯʥʝ ʣʽʢʫʚʘʥʥʷ ʈʉ ʻ ʥʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ 

ʟʘʚʜʘʥʥʷʤ, ʥʽʞ ʧʘʪʦʛʝʥʝʪʠʯʥʝ ʣʽʢʫʚʘʥʥʷ ʈʉ.  ʇʽʜ ʩʠʤʧʪʦʤʘʪʠʯʥʠʤ 

ʣʽʢʫʚʘʥʥʷʤ ʨʦʟʫʤʽʶʪʴ ʚʩʽ ʩʧʦʩʦʙʠ ʣʽʢʫʚʘʥʥʷ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʟʥʷʪʪʶ ʘʙʦ 
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ʧʦʤ'ʷʢʰʝʥʥʷ ʩʠʤʧʪʦʤʽʚ ʭʚʦʨʦʙʠ ʽ ʥʘʩʪʫʧʥʠʭ ʩʪʘʥʽʚ, ʦʙʫʤʦʚʣʝʥʠʭ ʭʚʦʨʦʙʦʶ, 

ʘʣʝ ʥʝ ʫʩʫʚʘʶʪʴ ʾʾ ʧʨʠʯʠʥʠ.  

ʆʩʥʦʚʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ ʩʠʤʧʪʦʤʘʪʠʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʈʉ  ʻ [6, 110] 

ʟʤʝʥʰʝʥʥʷ ʚʠʨʘʞʝʥʦʩʪʽ ʟʘʣʠʰʢʦʚʠʭ ʥʝʚʨʦʣʦʛʽʯʥʠʭ ʩʠʤʧʪʦʤʽʚ ʧʨʠ ʨʽʟʥʠʭ 

ʪʠʧʘʭ ʧʝʨʝʙʽʛʫ ʈʉ ʘʙʦ ʧʦʚʥʘ ʢʦʤʧʝʥʩʘʮʽʷ ʮʠʭ ʩʠʤʧʪʦʤʽʚ, ʪʦʙʪʦ ʟʥʠʞʝʥʥʷ 

ʩʪʫʧʝʥʷ ʽʥʚʘʣʽʜʠʟʘʮʽʾ, ʧʦʧʝʨʝʜʞʝʥʥʷ ʫʩʢʣʘʜʥʝʥʴ (ʧʨʦʣʝʞʥʽ, ʚʪʦʨʠʥʥʽ 

ʽʥʬʝʢʮʽʾ, ʫʪʚʦʨʝʥʥʷ ʢʦʥʪʨʘʢʪʫʨ, ʚʝʛʝʪʘʪʠʚʥʦ-ʪʨʦʬʽʯʥʠʭ ʧʦʨʫʰʝʥʴ), 

ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʚʛʝ  ʟʙʝʨʝʞʝʥʥʷ ʟʜʘʪʥʦʩʪʽ ʭʚʦʨʦʛʦ ʜʦ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʪʘ ʩʘʤʦʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʫ ʧʦʙʫʪʽ, ʜʦ ʩʦʮʽʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʟʚʠʯʥʦʛʦ ʩʧʦʩʦʙʫ 

ʞʠʪʪʷ [77, 85]. 

ʄʝʜʠʢʘʤʝʥʪʦʟʥʝ ʩʠʤʧʪʦʤʘʪʠʯʥʝ ʣʽʢʫʚʘʥʥʷ ʈʉ ʧʨʠʟʥʘʯʘʻʪʴʩʷ ʧʨʠ 

ʚʠʷʚʣʝʥʥʽ ʫ ʭʚʦʨʦʛʦ ʥʝʚʨʦʣʦʛʽʯʥʠʭ ʘʙʦ ʽʥʰʠʭ ʩʠʤʧʪʦʤʽʚ, ʱʦ ʥʘʜʘʶʪʴ 

ʟʥʘʯʫʱʠʡ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʩʪʘʥ ʭʚʦʨʦʛʦ ʽ ʧʦʤʽʪʥʦ ʟʥʠʞʫʶʪʴ ʷʢʽʩʪʴ 

ʞʠʪʪʷ. 

ʈʝʘʙʽʣʽʪʘʮʽʡʥʠʡ ʤʝʜʠʢʦ-ʩʦʮʽʘʣʴʥʠʡ ʧʨʦʮʝʩ ʻ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ 

ʪʝʨʘʧʝʚʪʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʧʘʮʽʻʥʪʘʤ ʟ ʈʉ.  

ʈʝʘʙʽʣʽʪʘʮʽʷ ð ʮʝ ʩʠʩʪʝʤʘ ʤʝʜʠʯʥʠʭ, ʧʩʠʭʦʣʦʛʽʯʥʠʭ, ʧʝʜʘʛʦʛʽʯʥʠʭ, 

ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʫʩʫʥʝʥʥʷ ʘʙʦ ʷʢ ʤʦʞʥʘ 

ʙʽʣʴʰ ʧʦʚʥʫ ʢʦʤʧʝʥʩʘʮʽʶ ʦʙʤʝʞʝʥʴ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ, ʚʠʢʣʠʢʘʥʠʭ 

ʧʦʨʫʰʝʥʥʷʤ ʟʜʦʨʦʚ'ʷ ʟʽ ʩʪʽʡʢʠʤ ʨʦʟʣʘʜʦʤ ʬʫʥʢʮʽʡ ʦʨʛʘʥʽʟʤʫ. ɺʦʥʘ 

ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʢʦʨʝʢʮʽʶ ʥʝʡʨʦʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʭʚʦʨʠʭ, ʫʯʘʩʪʽ ʾʭ ʫ 

ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ ʽ ʚʠʨʦʙʥʠʯʽʡ ʜʽʷʣʴʥʦʩʪʽ. ʍʚʦʨʠʤ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ 

ʟʙʝʨʽʛʘʪʠ ʤʘʢʩʠʤʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʫ ʚʩʽʭ ʚʠʜʘʭ ʜʽʷʣʴʥʦʩʪʽ [43]. 

ʆʩʥʦʚʥʠʤʠ ʧʨʠʥʮʠʧʘʤʠ ʨʝʘʙʽʣʽʪʘʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ (ʈʇ) ʻ 

ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ ʪʘ ʢʦʤʧʣʝʢʩʥʽʩʪʴ. 

ʋ ʩʬʝʨʽ ʨʝʘʙʽʣʽʪʘʮʽʾ ʽʥʚʘʣʽʜʽʚ ʟ ʥʝʚʨʦʣʦʛʽʯʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ 

ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʜʦʮʽʣʴʥʠʤ ʨʦʟʙʠʪʠ ʈʇ ʥʘ ʚʝʣʠʢʽ ʧʫʣʠ ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʭ 

ʟʘʭʦʜʽʚ, ʱʦ ʦʭʦʧʣʶʶʪʴ ʦʩʥʦʚʥʽ ʘʩʧʝʢʪʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʝʡ ʟ 

ʦʙʤʝʞʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ: ʧʩʠʭʦʩʦʮʽʘʣʴʥʘ ʨʝʘʙʽʣʽʪʘʮʽʷ, ʤʝʜʠʯʥʘ 
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ʨʝʘʙʽʣʽʪʘʮʽʷ, ʩʦʮʽʘʣʴʥʦ-ʧʦʙʫʪʦʚʘ ʨʝʘʙʽʣʽʪʘʮʽʷ, ʧʨʦʬʝʩʽʡʥʘ ʨʝʘʙʽʣʽʪʘʮʽʷ, 

ʮʠʚʽʣʴʥʦ-ʧʨʘʚʦʚʘ ʨʝʘʙʽʣʽʪʘʮʽʷ [43, 58, 61]. 

ʇʨʦʚʝʜʝʥʥʷ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʚʠʜʽʚ ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ ʫ 

ʧʘʨʘʣʝʣʴʥʠʭ ʘʙʦ ʧʦʩʣʽʜʦʚʥʠʭ ʢʦʤʙʽʥʘʮʽʷʭ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ 

ʧʨʦʚʝʜʝʥʥʷ ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ. ʇʨʠ ʮʴʦʤʫ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ 

ʧʝʨʝʙʽʛ ʽ ʬʦʨʤʫ ʈʉ. ɼʣʷ ʧʦʟʠʪʠʚʥʦʛʦ ʝʬʝʢʪʫ ʥʝʡʨʦʨʝʘʙʽʣʽʪʘʮʽʾ ʥʝʦʙʭʽʜʥʘ 

ʘʢʪʠʚʥʘ ʫʯʘʩʪʴ ʩʘʤʦʛʦ ʭʚʦʨʦʛʦ, ʱʦ ʙʫʚʘʻ ʜʦʩʠʪʴ ʚʘʞʢʦ ʟʨʦʙʠʪʠ ʯʝʨʝʟ 

ʚʠʨʘʞʝʥʠʡ ʥʝʚʨʦʣʦʛʽʯʥʠʡ ʜʝʬʽʮʠʪ, ʘ ʯʘʩʦʤ ʽ ʜʝʧʨʝʩʠʚʥʠʡ ʩʪʘʥ ʭʚʦʨʦʛʦ. ɿ 

ɯʇʈ ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʽ ʧʠʪʘʥʥʷ ʝʪʠʢʠ ʽ ʜʝʦʥʪʦʣʦʛʽʾ. 

     

1.4. ʆʩʦʙʣʠʚʦʩʪʽ ʥʝʡʨʦʧʨʦʪʝʢʮʽʾ ʧʨʠ ʨʦʟʩʽʷʥʦʤʫ ʩʢʣʝʨʦʟʽ 

 

ʂʦʥʮʝʧʮʽʷ ʥʝʡʨʦʧʨʦʪʝʢʮʽʾ ʥʘʙʫʚʘʻ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚʩʝ ʙʽʣʴʰʦʛʦ 

ʟʥʘʯʝʥʥʷ. ʂʦʤʧʣʝʢʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʮʽʡ ʦʙʣʘʩʪʽ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʨʦʟʨʦʙʢʫ 

ʤʝʪʦʜʽʚ, ʱʦ ʧʦʧʝʨʝʜʞʘʶʪʴ ʫʰʢʦʜʞʝʥʥʷ ʽ ʟʘʛʠʙʝʣʴ ʥʝʨʚʦʚʠʭ ʢʣʽʪʠʥ, ʱʦ 

ʟʫʤʦʚʣʝʥʽ ʛʽʧʦʢʩʽʻʶ, ʽʰʝʤʽʻʶ, ʪʨʘʚʤʦʶ, ʪʦʢʩʠʯʥʠʤʠ ʚʧʣʠʚʘʤʠ, 

ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʠʤʠ ʧʨʦʮʝʩʘʤʠ. ɿʘʨʘʟ ʚʞʝ ʚʽʜʦʤʘ ʩʪʨʫʢʪʫʨʘ ʤʝʭʘʥʽʟʤʽʚ, 

ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʘʛʠʙʝʣʽ ʥʝʨʚʦʚʠʭ ʢʣʽʪʠʥ. ʎʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ ʻ: 

ʝʢʩʘʡʪʦʪʦʢʩʠʯʥʽʩʪʴ ð ʧʦʢhʦʜʞʫʶʯʘ ʜʽʷ ʥʘ ʥʝʡʨʦʥʠ ʧʽʜʚʠʱʝʥʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʙʫʜʞʫʶʯʠʭ ʘʤʽʥʦʢʠʩʣʦʪ (ʛʣʫʪʘʤʘʪʫ, ʘʩʧʘʨʪʘʪʫ); 

ʦʢʠʩʣʶʚʘʣʴʥʠʡ ʩʪʨʝʩ ð ʧʦʰʢʦʜʞʝʥʥʷ ʤʝʤʙʨʘʥ ʥʝʡʨʦʥʽʚ ʪʦʢʩʠʯʥʠʤʠ 

ʚʽʣʴʥʠʤʠ ʢʠʩʥʝʚʠʤʠ ʨʘʜʠʢʘʣʘʤʠ ʪʘ ʧʨʦʜʫʢʪʘʤʠ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʥʝʥʥʷ 

ʣʽʧʽʜʽʚ (ʇʆʃ); ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʘ ʜʠʩʬʫʥʢʮʽʷ; ʛʽʧʝʨʝʢʩʧʨʝʩʽʷ ʨʘʥʥʽʭ ʛʝʥʽʚ; 

ʜʝʬʽʮʠʪ ʥʝʡʨʦʪʨʦʬʽʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʽʥʽʮʽʶʶʪʴ ʥʝʡʨʦʘʧʦʧʪʦʟ [21]. 

ʅʝʡʨʦʧʨʦʪʝʢʮʽʷ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʟʘʨʘʟ ʷʢ ʥʦʚʠʡ ʫʥʽʚʝʨʩʘʣʴʥʠʡ 

ʪʝʨʘʧʝʚʪʠʯʥʠʡ ʧʽʜʭʽʜ ʚ ʨʝʛʫʣʷʮʽʾ ʙʘʣʘʥʩʫ ʽʤʫʥʥʠʭ ʽ ʥʝʡʨʦʪʨʦʬʽʯʥʠʭ ʬʘʢʪʦʨʽʚ 

ʫ ʨʽʟʥʠʭ ʬʦʨʤʘʭ ʥʝʡʨʦʥʘʣʴʥʠʭ ʨʦʟʣʘʜʽʚ [331]. ʊʦʤʫ ʚ ʷʢʦʩʪʽ ʦʩʥʦʚʥʠʭ 

ʥʘʧʨʷʤʢʽʚ ʥʝʡʨʦʧʨʦʪʝʢʮʽʾ ʟ ʪʦʯʢʠ ʟʦʨʫ ʢʦʥʢʨʝʪʥʦʛʦ ʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʚʧʣʠʚʫ 

ʥʘ ʦʩʥʦʚʥʽ ʤʝʭʘʥʽʟʤʠ ʢʣʽʪʠʥʥʦʾ ʟʘʛʠʙʝʣʽ ʦʙʛʦʚʦʨʶʶʪʴʩʷ ʥʘʩʪʫʧʥʽ: ʧʨʦʪʠʜʽʷ 

ʛʣʫʪʘʤʘʪʥʽʡ ʝʢʩʘʡʪʦʪʦʢʩʠʯʥʦʩʪʽ ʽ ʚʽʣʴʥʦʨʘʜʠʢʘʣʴʥʦʤʫ ʦʢʠʩʣʝʥʥʶ ï 
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ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʙʦʨʦʪʥʠʭ ʙʣʦʢʘʪʦʨʽʚ NMDA- ʨʝʮʝʧʪʦʨʽʚ ʽ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ, 

ʛʘʣʴʤʫʚʘʥʥʷ ʘʧʦʧʪʦʟʫ ʥʝʡʨʦʥʽʚ ʽ ʆɼʎ ï ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʛʽʙʽʪʦʨʽʚ ʢʘʩʧʘʟ, 

ʪʨʦʬʽʯʥʠʭ ʬʘʢʪʦʨʽʚ,  ʽʥʛʽʙʫʚʘʥʥʷ ʟʘʧʘʣʝʥʥʷ ï ʧʨʠʟʥʘʯʝʥʥʷ ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ [163, 164]. 

ʅʝʡʨʦʧʨʦʪʝʢʮʽʷ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʧʨʝʧʘʨʘʪʽʚ ʨʽʟʥʠʭ ʛʨʫʧ 

ʪʘ  ʟ ʚʽʜʤʽʥʥʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ ʜʽʾ. 

ɻʣʫʪʘʤʘʪʥʽ ʨʝʮʝʧʪʦʨʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʽʦʥʦʪʨʦʧʥʽ ʪʘ ʤʝʪʘʙʦʪʨʦʧʥʽ 

(mGLuR 1-8). ɯʦʥʦʪʨʦʧʥʠʤʠ ʨʝʮʝʧʪʦʨʘʤʠ ʷʚʣʷʶʪʴʩʷ NMDA-ʨʝʮʝʧʪʦʨʠ, 

AMPA-ʨʝʮʝʧʪʦʨʠ ʪʘ  ʢʘʾʥʘʪʥʽ ʨʝʮʝʧʪʦʨʠ [1]. ʗʢ ʚʽʜʦʤʦ ʥʘ ʥʝʡʨʦʥʘʭ 

ʝʢʩʧʨʝʩʫʶʪʴʩʷ ʨʝʮʝʧʪʦʨʠ NMDA ʽ GluR1 AMPA-ʪʠʧʫ, ʥʘ ʆɼʎ ï ʪʽʣʴʢʠ 

GluR1 AMPA-ʨʝʮʝʧʪʦʨʠ [1, 277, 316], ʘ ʥʘ ʢʣʽʪʠʥʘʭ, ʱʦ ʬʦʨʤʫʶʪʴ ɻɽɹ ï ʚ 

ʦʩʥʦʚʥʦʤʫ ʨʝʮʝʧʪʦʨʠ NMDA-ʪʠʧʫ [1, 303]. ɻʽʧʝʨʘʢʪʠʚʘʮʽʷ ʽʦʥʦʪʨʦʧʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ ʛʣʫʪʘʤʘʪʫ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ ʥʘʜʤʽʨʥʦʤʫ ʫʪʚʦʨʝʥʥʽ 

ʟʙʫʜʞʫʶʯʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʭʦʜʫ Ca2+ ʚ ʢʣʽʪʠʥʫ. ʁʦʛʦ ʚʠʩʦʢʘ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʚ ʮʠʪʦʧʣʘʟʤʽ ʟʘʧʫʩʢʘʻ ʥʝʡʨʦʪʦʢʩʠʯʥʽ ʧʨʦʮʝʩʠ, ʱʦ ʚʢʣʶʯʘʶʪʴ 

ʨʦʟ'ʻʜʥʘʥʥʷ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʣʘʥʮʶʛʘ, ʘʢʪʠʚʘʮʽʶ ʨʷʜʫ 

ʬʝʨʤʝʥʪʽʚ (ʢʘʣʧʘʾʥ, ʤʘʪʨʠʢʩʥʽ ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟʠ), ʱʦ ʚʠʢʣʠʢʘʶʪʴ ʜʝʩʪʨʫʢʮʽʶ 

ʮʠʪʦʩʢʝʣʝʪʫ ʥʝʡʨʦʥʽʚ. ɺʘʞʣʠʚʫ ʨʦʣʴ ʚ ʽʥʜʫʢʮʽʾ ʟʘʧʘʣʝʥʥʷ ʧʨʠ ʈʉ ʽ ɽɸɽ 

ʚʽʜʽʛʨʘʻ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʥʠʢʥʦʩʪʽ ɻɽɹ ʜʣʷ ʝʥʮʝʬʘʣʽʪʦʛʝʥʥʠʭ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʽ 

ʮʠʪʦʢʽʥʽʚ, ʚʠʢʣʠʢʘʥʝ ʘʢʪʠʚʘʮʽʻʶ NMDA-ʨʝʮʝʧʪʦʨʽʚ ʫ ʢʣʽʪʠʥʘʭ, ʱʦ 

ʬʦʨʤʫʶʪʴ ɻɽɹ, ʧʽʜ ʜʽʻʶ ʝʥʜʦʛʝʥʥʦʛʦ ʛʣʫʪʘʤʘʪʫ ʪʘ ʧʦʣʽʘʤʽʥʽʚ [1, 2, 222]. 

ʊʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʣʦʢʘʪʦʨʽʚ ʛʣʫʪʘʤʘʪʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʤʘʻ ʚʠʨʘʞʝʥʠʡ 

ʧʦʟʠʪʠʚʥʠʡ ʝʬʝʢʪ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʭʚʦʨʠʭ ʟ ʈʉ. 

ɼʦʩʠʪʴ ʦʙˇʨʫʥʪʦʚʘʥʠʤ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʤʘʥʪʘʜʠʥʫ 

(ʇʂ-ʤʝʨʮ). ɿʘʚʜʷʢʠ ʙʣʦʢʫʚʘʥʥʶ ʛʣʫʪʘʤʘʪʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʟʘʭʠʱʘʻ ʆɼʎ ʽ 

ʥʝʡʨʦʥʠ ʚʽʜ ʫʰʢʦʜʞʝʥʥʷ [273], ʧʨʠʛʥʽʯʫʻ ʨʦʟʚʠʪʦʢ ɽɸɽ, ʘ ʪʘʢʦʞ ʟʥʠʞʫʻ 

ʧʘʪʦʣʦʛʽʯʥʫ ʤ'ʷʟʦʚʫ ʩʪʦʤʣʶʚʘʥʽʩʪʴ ʧʨʠ ʈʉ. ɺ ʜʘʥʠʡ ʯʘʩ ʰʠʨʦʢʦ 

ʦʙʛʦʚʦʨʶʻʪʴʩʷ ʧʨʦʙʣʝʤʘ ʽʥʛʽʙʫʚʘʥʥʷ ʦʙʦʨʦʪʥʠʤʠ ʙʣʦʢʘʪʦʨʘʤʠ ʛʣʫʪʘʤʘʪʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ ʧʨʝʩʠʥʘʧʪʠʯʥʦʛʦ ʚʠʚʽʣʴʥʝʥʥʷ ʛʣʫʪʘʤʘʪʫ ʚ ʷʢʦʩʪʽ ʦʩʥʦʚʥʦʛʦ 
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ʥʝʡʨʦʧʨʦʪʝʢʪʦʨʥʦʛʦ ʧʽʜʭʦʜʫ ʚ ʢʣʽʥʽʮʽ ʽʰʝʤʽʯʥʠʭ ʽ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʠʭ 

ʨʦʟʣʘʜʽʚ ʤʦʟʢʫ [55, 164]. 

ʊʘʢʦʞ ʦʙʛʦʚʦʨʶʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʈʉ ʢʦʤʙʽʥʦʚʘʥʠʭ 

ʙʣʦʢʘʪʦʨʽʚ NMDA-ʨʝʮʝʧʪʦʨʽʚ ʪʘ GluR1AMPA-ʨʝʮʝʧʪʦʨʽʚ. ʉʝʣʝʢʪʠʚʥʽ 

NMDA-ʙʣʦʢʘʪʦʨʠ, ʜʦ ʷʢʠʭ ʫʤʦʚʥʦ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʘʤʘʥʪʘʜʠʥ, ʣʠʰʝ 

ʯʘʩʪʢʦʚʦ ʟʤʝʥʰʫʶʪʴ ʪʦʢʩʠʯʥʫ ʜʽʶ ʛʣʫʪʘʤʘʪʫ ʥʘ ʤʦʪʦʥʝʡʨʦʥʠ ʪʘ ʘʢʩʦʥʠ, ʱʦ 

ʚʠʢʣʠʢʘʥʦ ʦʩʦʙʣʠʚʽʩʪʶ ʨʦʟʪʘʰʫʚʘʥʥʷ ʨʝʮʝʧʪʦʨʽʚ, ʪʘʢʦʞ NMDA-ʙʣʦʢʘʪʦʨʠ 

ʥʝ ʟʜʘʪʥʽ ʧʦʩʣʘʙʠʪʠ ʚʠʢʣʠʢʘʥʫ ʛʣʫʪʘʤʘʪʦʤ ʜʝʛʝʥʝʨʘʮʽʶ ʤʽʻʣʽʥʧʨʦʜʫʢʫʶʯʠʭ 

ʢʣʽʪʠʥ ï ʆɼʎ, ʪʦʤʫ ʱʦ ʥʘ ʥʠʭ ʨʦʟʪʘʰʦʚʘʥʽ ʚʠʢʣʶʯʥʦ GluR1AMPA-

ʨʝʮʝʧʪʦʨʠ . ʆʜʥʘʢ AMPA-ʙʣʦʢʘʪʦʨʠ ʥʝ ʟʜʘʪʥʽ ʟʥʠʞʫʚʘʪʠ ʧʨʦʥʠʢʥʽʩʪʴ ɻɽɹ ʪʘ 

ʧʨʠʛʥʽʯʫʚʘʪʠ ʟʘʧʘʣʝʥʥʷ ʚ ʎʅʉ [220]. ʄʘʙʫʪʴ, ʪʦʤʫ ɸʄʈɸ-ʙʣʦʢʘʪʦʨʠ 

ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʙʽʣʴʰʫʶʪʴ ʣʘʪʝʥʪʥʠʡ ʧʝʨʽʦʜ ɽɸɽ ʫ ʱʫʨʽʚ.  ɺ ʜʦʩʣʽʜʘʭ ʥʘ ɽɸɽ 

ʢʦʤʙʽʥʦʚʘʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ NMDA-ʙʣʦʢʘʪʦʨʽʚ ʪʘ ʙʣʦʢʘʪʦʨʽʚ GluR1AMPA-

ʨʝʮʝʧʪʦʨʽʚ ʧʦʢʘʟʘʣʦ ʥʘʡʙʽʣʴʰ ʚʠʩʦʢʫ ʧʨʦʪʝʢʪʠʚʥʫ ʘʢʪʠʚʥʽʩʪʴ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ 

ʥʝʡʨʦʧʨʦʪʝʢʪʠʚʥʦʶ ʽ ʧʨʦʪʠʟʘʧʘʣʴʥʦʶ ʜʽʻʶ, ʦʙʫʤʦʚʣʝʥʦʁ , ʟ ʦʜʥʦʛʦ ʙʦʢʫ, 

ʢʦʤʙʽʥʦʚʘʥʦʶ ʙʣʦʢʘʜʦʶ GluR1 AMPA ʪʘ NMDA-ʨʝʮʝʧʪʦʨʽʚ ʤʦʟʢʫ, ʘ ʟ 

ʽʥʰʦʛʦ ʙʦʢʫ ï ʟʤʝʥʰʝʥʥʷʤ ʧʨʦʥʠʢʥʦʩʪʽ ɻɽɹ ʜʣʷ ʝʥʮʝʬʘʣʽʪʦʛʝʥʥʠʭ ʊ-

ʣʽʤʬʦʮʠʪʽʚ ʚʥʘʩʣʽʜʦʢ ʙʣʦʢʘʜʠ NMDA-ʨʝʮʝʧʪʦʨʽʚ ʚ ɻɽɹ [1, 2, 268]. 

ɼʦʙʨʝ ʚʠʚʯʝʥʘ ʨʦʣʴ ʦʢʠʩʣʶʚʘʣʴʥʦʛʦ ʩʪʨʝʩʫ ʪʘ ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ ʚ ʧʘʪʦʛʝʥʝʟʽ ʨʦʟʩʽʷʥʦʛʦ ʈʉ. ɺʽʣʴʥʽ ʨʘʜʠʢʘʣʠ, ʷʢʽ ʫ 

ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʫʪʚʦʨʶʶʪʴʩʷ ʫ ʚʦʛʥʠʱʘʭ ʘʫʪʦʽʤʫʥʥʦʛʦ ʟʘʧʘʣʝʥʥʷ 

ʘʢʪʠʚʦʚʘʥʠʤʠ ʤʘʢʨʦʬʘʛʘʤʠ ʽ ʤʽʢʨʦʛʣʽʻʶ, ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʦʰʢʦʜʞʝʥʥʷ 

ʢʣʽʪʠʥʥʠʭ ʤʝʤʙʨʘʥ ʽ ɼʅʂ ʆɼʎ ʪʘ ʥʝʡʨʦʥʽʚ ʟ ʨʦʟʚʠʪʢʦʤ ʜʝʤʽʻʣʽʥʽʟʘʮʽʾ ʽ 

ʨʫʡʥʫʚʘʥʥʷʤ ʘʢʩʦʥʽʚ [28]. ʋ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ ʰʢʽʜʣʠʚʫ ʜʽʶ ʚʽʣʴʥʠʭ 

ʨʘʜʠʢʘʣʽʚ ʩʪʨʠʤʫʶʪʴ ʝʥʜʦʛʝʥʥʽ ʨʝʯʦʚʠʥʠ, ʪʘʢʽ ʷʢ ʢʘʪʘʣʘʟʘ, 

ʛʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʘ, ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʘ, ʚʽʪʘʤʽʥ ɽ, ʚʽʜʥʦʚʣʝʥʠʡ 

ʛʣʫʪʘʪʽʦʥ. ʇʽʜʚʠʱʝʥʘ ʯʫʪʣʠʚʽʩʪʴ ʥʝʡʨʦʥʽʚ ɻʄ ʜʦ ʦʢʠʩʣʶʚʘʣʴʥʦʛʦ ʩʪʨʝʩʫ 

ʤʦʞʝ ʙʫʪʠ ʥʘʩʣʽʜʢʦʤ ʥʠʟʴʢʦʛʦ ʚʤʽʩʪʫ ʬʝʨʤʝʥʪʽʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ, 

ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʧʦʣʽʥʝʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ, ʽʦʥʽʚ ʜʚʦʚʘʣʝʥʪʥʦʛʦ ʟʘʣʽʟʘ, 

ʱʦ ʚʠʚʽʣʴʥʷʶʪʴʩʷ ʧʨʠ ʧʦʰʢʦʜʞʝʥʥʽ ʢʣʽʪʠʥ. ʋ ʭʚʦʨʠʭ ʥʘ ʈʉ ʚʠʷʚʣʷʶʪʴ 
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ʽʩʪʦʪʥʝ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʽ ʘʢʪʠʚʥʦʩʪʽ ʯʠʥʥʠʢʽʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ ʪʘ 

ʷʚʥʽ ʦʟʥʘʢʠ ʦʢʠʩʥʦʛʦ ʩʪʨʝʩʫ [60, 69, 85]. ʎʝ ʻ ʧʝʨʝʜʫʤʦʚʦʶ ʜʣʷ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʧʦʪʨʦʧʥʠʭ ʽ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʚ 

ʢʦʤʧʣʝʢʩʥʦʤʫ ʣʽʢʫʚʘʥʥʽ ʨʦʟʩʽʷʥʦʛʦ ʩʢʣʝʨʦʟʫ. 

ɯʟ ʧʨʝʧʘʨʘʪʽʚ ʮʴʦʛʦ ʥʘʧʨʷʤʢʫ ʜʦʮʽʣʴʥʦ ʥʘʟʚʘʪʠ ʪʘʢʽ: ʪʦʢʦʬʝʨʦʣʠ ʽ 

ʢʘʨʦʪʠʥʦʾʜʠ, ʷʢʽ ʽʥʘʢʪʠʚʫʶʪʴ ʘʪʦʤʘʨʥʠʡ ʢʠʩʝʥʴ; ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʫ 

(ʢʘʪʘʣʽʟʫʻ ʧʝʨʝʪʚʦʨʝʥʥʷ ʘʪʦʤʘʨʥʦʛʦ ʢʠʩʥʶ ʚ ʤʦʣʝʢʫʣʷʨʥʠʡ); ʢʘʪʘʣʘʟʫ, 

ʛʣʫʪʘʪʽʦʥ, ʮʝʨʫʣʦʧʣʘʟʤʽʥ (ʧʨʠʨʦʜʥʽ ʘʥʪʠʦʢʩʠʜʘʥʪʠ), ʣʘʟʘʨʦʾʜʠ, ʭʝʣʘʪʠ ʟʘʣʽʟʘ 

(ʟʤʝʥʰʫʶʪʴ ʧʨʦʜʫʢʮʽʶ ʤʦʥʦʦʢʩʠʜʫ ʘʟʦʪʫ ʡ ʧʝʨʦʢʩʠʥʽʪʨʠʪʫ), 

ʬʝʥʽʣʪʨʝʪʙʫʪʠʣʥʽʪʨʦʥ (ʟʚ'ʷʟʫʻ ʚʽʣʴʥʽ ʨʘʜʠʢʘʣʠ), ʤʝʢʩʠʜʦʣ, ʷʢʠʡ ʛʘʣʴʤʫʻ 

ʧʝʨʝʢʠʩʥʝ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ, ʥʦʨʤʘʣʽʟʫʻ ʨʝʮʝʧʪʦʨʥʫ ʽ ʪʨʘʥʩʧʦʨʪʥʫ ʬʫʥʢʮʽʶ 

ʢʣʽʪʠʥʥʦʾ ʤʝʤʙʨʘʥʠ ʥʝʡʨʦʥʽʚ; ʮʠʪʦʬʣʘʚʽʥ, ʱʦ ʚʽʜʥʦʚʣʶʻ ʘʢʪʠʚʥʽʩʪʴ 

ʬʝʨʤʝʥʪʽʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ. 

Ŭ-ʣʽʧʦʥ ï ʚ ʷʢʦʩʪʽ ʢʦʬʘʢʪʦʨʘ ʨʝʛʝʥʝʨʫʻ ʚ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʠʭ ʨʝʘʢʮʽʷʭ Ŭ-

ʪʦʢʦʬʝʨʦʣ, ʘʩʢʦʨʙʽʥʦʚʫ ʢʠʩʣʦʪʫ, ʟʙʽʣʴʰʫʻ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʡ ʧʫʣ 

ʛʣʫʪʘʪʽʦʥʫ, ʚʦʣʦʜʽʻ ʘʥʪʠʨʘʜʠʢʘʣʴʥʦʶ ʜʽʻʶ ï ʚʠʜʘʣʷʻ ʘʢʪʠʚʥʽ ʛʽʜʨʦʢʩʠʣʴʥʽ 

ʨʘʜʠʢʘʣʠ, ʛʽʧʦʭʣʦʨʥʫ ʢʠʩʣʦʪʫ, ʦʢʩʠʜ ʘʟʦʪʫ, ʧʝʨʦʢʩʽʥʽʪʨʠʪ, ʧʝʨʝʢʠʩ ʚʦʜʥʶ ʪʘ 

ʘʪʦʤʘʨʥʠʡ ʢʠʩʝʥʴ, ʛʘʣʴʤʫʻ ʩʠʥʪʝʟ ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ. ʃʽʧʦʻʚʘ ʢʠʩʣʦʪʘ 

ʟʜʘʪʥʘ ʽʥʛʽʙʫʚʘʪʠ ʤʦʣʝʢʫʣʠ ʘʜʛʝʟʽʾ ʽ ʧʨʦʷʚʣʷʻ ʚʠʨʘʞʝʥʽ ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʥʘʷʚʥʽʩʪʶ ʚ ʾʾ ʩʪʨʫʢʪʫʨʽ ʪʽʦʣʦʚʠʭ (-SH) ʛʨʫʧ. 

ɺʢʣʶʯʝʥʥʷ ʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʡ ʢʦʤʧʣʝʢʩ ʣʽʧʦʻʚʦʾ ʢʠʩʣʦʪʠ ʧʨʠ ʣʽʢʫʚʘʥʥʽ 

ʭʚʦʨʠʭ ʥʘ ʈʉ ʟʘʩʥʦʚʘʥʦ, ʢʨʽʤ ʪʦʛʦ, ʥʘ ʾʾ ʟʜʘʪʥʦʩʪʽ ʣʝʛʢʦ ʜʦʣʘʪʠ ɻɽɹ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʥʝʡʨʦʧʨʦʪʝʢʮʽʶ ʚ ʎʅʉ [32]. ɼʦʚʝʜʝʥʘ ʙʽʣʴʰ ʚʠʩʦʢʘ  

ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʠ ʢʦʤʙʽʥʦʚʘʥʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʷ Ŭ-ʣʽʧʦʻʚʦʾ ʢʠʩʣʦʪʠ ʟ  

ʢʦʤʧʣʝʢʩʦʤ ʚʽʪʘʤʽʥʽʚ ʛʨʫʧʠ ɺ. ʊʝʨʘʧʽʷ ʢʦʤʙʽʥʘʮʽʻʶ Ŭ-ʣʽʧʦʻʚʦʾ ʢʠʩʣʦʪʠ ʪʘ 

ʚʽʪʘʤʽʥʽʚ ʛʨʫʧʠ ɺ ʤʘʻ ʙʽʣʴʰ ʚʠʨʘʟʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʜʠʥʘʤʽʢʫ 

ʢʦʛʥʽʪʠʚʥʠʭ ʬʫʥʢʮʽʡ ʧʘʮʽʻʥʪʽʚ ʟ ʈʉ, ʥʽʞ ʤʦʥʦʪʝʨʘʧʽʷ ʚʽʪʘʤʽʥʘʤʠ ʛʨʫʧʠ ɺ 

[188]. 

Ŭ-ʪʦʢʦʬʝʨʦʣ, ɓ-ʢʘʨʦʪʠʥ, ʘʩʢʦʨʙʽʥʦʚʘ ʢʠʩʣʦʪʘ ʽ ʩʝʣʝʥ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʚ 

ʪʨʠʦʚʽʪʽ, ʚʠʜʘʣʷʶʪʴ ʩʫʧʝʨʦʢʩʠʜ-ʨʘʜʠʢʘʣ ʽ ʧʦʪʝʥʮʽʶʶʪʴ ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ 
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ʝʬʝʢʪʠ Ŭ-ʣʽʧʦʻʚʦʾ ʢʠʩʣʦʪʠ. ʉʘʤʠʡ ʰʠʨʦʢʦ ʽ ʪʨʠʚʘʣʦ ʟʘʩʪʦʩʦʚʫʚʘʥʠʡ 

ʢʦʤʧʣʝʢʩ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ [230, 291]. 

ʎʠʪʦʬʣʘʚʽʥ ï ʚʢʣʶʯʘʻ  ʙʫʨʰʪʠʥʦʚʫ ʢʠʩʣʦʪʫ, ʨʠʙʦʢʩʠʥ, ʨʠʙʦʬʣʘʚʽʥ. 

ɿʘʚʜʷʢʠ ʩʚʦʾʤ ʢʦʤʧʦʥʝʥʪʘʤ, ʧʨʝʧʘʨʘʪ ʚʧʣʠʚʘʻ ʥʘ ʙʽʣʴʰʽʩʪʴ ʣʘʥʦʢ ʮʠʢʣʫ 

ʂʨʝʙʩʘ, ʪʠʤ ʩʘʤʠʤ ʧʦʢʨʘʱʫʶʯʠ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʢʣʽʪʠʥʠ, ʤʘʻ 

ʘʥʪʠʛʽʧʦʢʩʠʯʥʫ ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ ʜʽʶ, ʘʢʪʠʚʽʟʫʻ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʡ 

ʩʠʥʪʝʟ ʙʽʣʢʘ ʽ ʥʫʢʣʝʾʥʦʚʠʭ ʢʠʩʣʦʪ, ʬʝʨʤʝʥʪʘʪʠʚʥʽ ʧʨʦʮʝʩʠ, ʩʧʨʠʷʻ ʫʪʠʣʽʟʘʮʽʾ 

ʛʣʶʢʦʟʠ, ʩʠʥʪʝʟʫ ʪʘ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ ɸʊʌ ʪʘ ʽʥʰʠʭ 

ʤʘʢʨʦʝʨʛʽʚ [162]. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʪʦʬʣʘʚʽʥʘ 

ʚ ʢʦʤʧʣʝʢʩʽ ʟ ʙʘʟʠʩʥʦʶ ʽ ʂʉ-ʪʝʨʘʧʽʻʶ ʚ ʧʨʦʮʝʩʽ ʧʨʠʟʫʧʠʥʝʥʥʷ ʟʘʛʦʩʪʨʝʥʥʷ 

ʈʉ ʚʠʢʣʠʢʘʻ ʙʽʣʴʰ ʟʥʘʯʥʠʡ ʨʝʛʨʝʩ ʥʝʚʨʦʣʦʛʽʯʥʦʛʦ ʜʝʬʽʮʠʪʫ. ʇʨʠʟʥʘʯʝʥʥʷ 

ʮʠʪʦʬʣʘʚʽʥʘ ʧʦʩʠʣʶʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʙʘʟʠʩʥʦʾ (ʪʨʝʥʪʘʣ ʽ ʚʽʪʘʤʽʥʠ ʛʨʫʧʠ ɺ) 

ʪʝʨʘʧʽʾ, ʱʦ ʟʤʝʥʰʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʧʨʠʟʥʘʯʝʥʥʽ ʂʉ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʟʘʛʦʩʪʨʝʥʴ 

ʈʉ [160]. 

ʅʝʡʨʦʪʨʦʬʽʯʥʽ ʬʘʢʪʦʨʠ ï ʩʽʤʝʡʩʪʚʦ ʙʽʣʢʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʨʦʟʚʠʪʢʫ 

ʎʅʉ. ɺʦʥʠ ʧʽʜʪʨʠʤʫʶʪʴ ʚʠʞʠʚʘʥʥʷ ʥʝʡʨʦʥʽʚ, ʟʨʦʩʪʘʥʥʷ ʘʢʩʦʥʽʚ ʽ ʜʝʥʜʨʠʪʽʚ,  

ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʦʣʽʬʝʨʘʮʽʶ ʽ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʆɼɻ, ʩʧʨʠʷʶʪʴ ʤʽʻʣʽʥʽʟʘʮʽʾ 

ʪʘ ʨʝʤʽʻʣʽʥʽʟʘʮʽʾ, ʨʝʛʫʣʶʶʪʴ ʝʢʩʧʨʝʩʽʶ ʥʝʡʨʦʤʝʜʽʘʪʦʨʽʚ ʽ ʚʠʨʘʞʝʥʽʩʪʴ 

ʘʧʦʧʪʦʟʫ. ɹʘʛʘʪʦ ʥʝʡʨʦʪʨʦʬʽʯʥʽ ʬʘʢʪʦʨʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʽʟʥʽ ʬʫʥʢʮʽʾ ʽʤʫʥʥʠʭ 

ʢʣʽʪʠʥ ï ʤʽʛʨʘʮʽʶ, ʘʢʪʠʚʘʮʽʶ, ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʽ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʘʥʪʠʛʝʥʽʚ 

[52, 55]. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʈʉ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʥʝʡʨʦʪʨʦʬʽʯʥʦʛʦ ʬʘʢʪʦʨʫ ʤʦʟʢʫ (BDNF) ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʟʥʘʯʥʦ ʥʠʞʯʝ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʤʝʭʘʥʽʟʤʽʚ, ʱʦ 

ʧʨʦʪʠʩʪʦʷʪʴ ʤʦʟʢʦʚʦʤʫ ʧʦʰʢʦʜʞʝʥʥʷ ʧʨʠ ʮʴʦʤʫ ʟʘʭʚʦʨʶʚʘʥʥʽ. ɸʩʦʮʽʘʮʽʷ 

ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʟ ʜʝʷʢʠʤʠ ʢʣʽʥʽʯʥʠʤʠ ʧʨʦʷʚʘʤʠ ʈʉ, ʪʘʢʠʤʠ ʷʢ 

ʚʪʦʤʣʶʚʘʥʽʩʪʴ ʽ ʜʝʧʨʝʩʽʷ, ʧʽʜʪʚʝʨʜʞʫʻ ʫʯʘʩʪʴ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʥʝʡʨʦʪʨʦʬʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ ʚ ʧʘʪʦʛʝʥʝʟʽ ʟʘʭʚʦʨʶʚʘʥʥʷ [196]. 

ɺ ʜʘʥʠʡ ʯʘʩ ʻʜʠʥʠʤ ʧʨʝʧʘʨʘʪʦʤ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʟʙʘʣʘʥʩʦʚʘʥʦʾ ʟʘ 

ʩʢʣʘʜʦʤ ʩʫʤʽʰʽ ʘʢʪʠʚʥʠʭ ʬʨʘʛʤʝʥʪʽʚ ʥʝʡʨʦʪʨʦʬʽʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʻ 

ʮʝʨʝʙʨʦʣʽʟʠʥ. ʌʘʨʤʘʢʦʣʦʛʽʯʥʘ ʜʽʷ ʮʝʨʝʙʨʦʣʽʟʠʥʫ (ʝʥʜʦʛʝʥʥʘ ʥʝʡʨʦʪʨʦʬʽʢʘ, 
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ʥʝʡʨʦʧʨʦʪʝʢʮʽʷ ʪʘ ʥʝʡʨʦʧʣʘʩʪʠʯʥʽʩʪʴ) ʽʜʝʥʪʠʯʥʽ ʤʝʭʘʥʽʟʤʘʤ ʧʨʠʨʦʜʥʠʭ 

ʨʝʧʘʨʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʧʨʦʪʽʢʘʶʪʴ ʚ ʦʨʛʘʥʽʟʤʽ, ʱʦ ʚʠʟʥʘʯʘʻ ʡʦʛʦ 

ʧʣʝʡʦʪʨʦʧʥʠʡ ʝʬʝʢʪ [213]. 

ʇʨʝʜʩʪʘʚʣʷʶʯʠ ʩʦʙʦʶ ʛʽʜʨʦʣʽʟʘʪ ʪʢʘʥʠʥʠ ʤʦʟʢʫ, ʮʝʨʝʙʨʦʣʽʟʠʥ ʤʽʩʪʠʪʴ 

ʘʤʽʥʦʢʠʩʣʦʪʠ, ʧʝʧʪʠʜʠ, ʽ ʨʦʩʪʦʚʽ ʯʠʥʥʠʢʠ, ʷʢʽ ʧʝʨʝʜʙʘʯʘʶʪʴ ʟʜʘʪʥʽʩʪʴ 

ʧʨʝʧʘʨʘʪʫ ʩʪʠʤʫʣʶʚʘʪʠ ʨʝʤʽʻʣʽʥʽʟʘʮʽʶ [62]. ɺʠʚʯʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʜʽʾ 

ʮʝʨʝʙʨʦʣʽʟʠʥʫ ʧʦʢʘʟʘʣʦ, ʱʦ ʢʦʞʝʥ ʟ ʧʝʧʪʠʜʽʚ ʧʨʝʧʘʨʘʪʫ ʚʠʢʦʥʫʻ ʩʧʝʮʠʬʽʯʥʽ 

ð ʪʨʦʬʽʯʥʫ ʽ ʤʦʜʫʣʷʪʦʨʥʫ ð ʬʫʥʢʮʽʾ: ʦʜʥʽ ʧʝʧʪʠʜʠ ʚʦʣʦʜʽʶʪʴ ʩʘʤʦʩʪʽʡʥʠʤʠ 

ʥʝʡʨʦʪʨʦʬʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʽʥʰʽ ʽʥʜʫʢʫʶʪʴ ʩʠʥʪʝʟ ʝʥʜʦʛʝʥʥʦʛʦ 

ʬʘʢʪʦʨʘ ʨʦʩʪʫ ʥʝʨʚʽʚ ʚ ʘʩʪʨʦʮʠʪʘʭ. ɼʦʩʣʽʜʞʝʥʥʷ ʥʘ ʢʫʣʴʪʫʨʽ ʥʝʨʚʦʚʠʭ ʢʣʽʪʠʥ 

ʜʦʟʚʦʣʠʣʠ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ ʮʝʨʝʙʨʦʣʽʟʠʥ ʩʧʨʠʷʻ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʤʫ ʜʦʟʨʽʚʘʥʥʶ ʥʝʡʨʦʥʘʣʴʥʦʾ ʤʝʨʝʞʽ ʟʘ ʨʘʭʫʥʦʢ ʛʘʣʴʤʫʚʘʥʥʷ 

ʘʧʦʧʪʦʟʫ [291]. ʇʦʨʷʜ ʟ ʮʠʤ ʧʝʧʪʠʜʠ ʮʝʨʝʙʨʦʣʽʟʠʥʫ ʘʢʪʠʚʥʦ ʚʟʘʻʤʦʜʽʶʪʴ ʟ 

ʥʝʡʨʦʪʨʘʥʩʤʽʪʝʨʥʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʧʽʜʚʠʱʫʶʯʠ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʚʟʘʻʤʦʜʽʶ 

ʥʝʡʨʦʥʽʚ ʽ ʢʣʽʪʠʥ ʛʣʽʾ, ʧʦʢʨʘʱʫʶʯʠ ʩʠʥʘʧʪʠʯʥʫ ʧʝʨʝʜʘʯʫ ʽ ʧʣʘʩʪʠʯʥʽʩʪʴ 

ʪʢʘʥʠʥʠ ʤʦʟʢʫ. ʅʝʡʨʦʪʨʦʬʽʯʥʽ ʝʬʝʢʪʠ ʧʨʝʧʘʨʘʪʫ ʦʙʫʤʦʚʣʶʶʪʴ ʧʽʜʚʠʱʝʥʝ 

ʚʠʞʠʚʘʥʥʷ ʢʣʽʪʠʥ ʤʦʟʢʫ ʚ ʫʤʦʚʘʭ ʧʨʠʧʠʥʝʥʥʷ ʾʭ ʥʝʡʨʦʪʨʦʬʽʯʥʦʾ ʧʽʜʪʨʠʤʢʠ ʟ 

ʙʦʢʫ ʢʣʽʪʠʥ-ʤʽʰʝʥʝʡ. ʅʘ ʢʣʽʪʠʥʥʦʤʫ ʨʽʚʥʽ ʥʝʡʨʦʧʨʦʪʝʢʪʠʚʥʠʡ ʝʬʝʢʪ 

ʮʝʨʝʙʨʦʣʽʟʠʥʫ ʧʦʚ'ʷʟʘʥʠʡ ʽʟ ʟʘʧʦʙʽʛʘʥʥʷʤ ʧʦʰʢʦʜʞʝʥʥʷ ʜʝʥʜʨʠʪʽʚ. ʂʨʽʤ 

ʮʴʦʛʦ, ʮʝʨʝʙʨʦʣʽʟʠʥ ʧʦʢʨʘʱʫʻ ʪʨʘʥʩʧʦʨʪ ʛʣʶʢʦʟʠ ʯʝʨʝʟ ɻɽɹ, ʚʠʷʚʣʷʶʯʠ, 

ʪʘʢʠʤ ʯʠʥʦʤ, ʤʫʣʴʪʠʤʦʜʘʣʴʥʫ ʜʽʶ, ʩʧʨʷʤʦʚʘʥʫ ʥʘ ʮʽʣʠʡ ʨʷʜ ʢʣʶʯʦʚʠʭ 

ʤʝʭʘʥʽʟʤʽʚ ʧʨʦʮʝʩʫ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʽʾ [332]. ʂʨʽʤ ʪʦʛʦ, ʚʩʪʘʥʦʚʣʝʥʠʡ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʡ ʝʬʝʢʪ ʧʨʠ ʜʽʾ ʮʝʨʝʙʨʦʣʽʟʠʥʫ ʫ ʚʠʛʣʷʜʽ ʧʽʜʚʠʱʝʥʥʷ 

ʘʢʪʠʚʥʦʩʪʽ ʢʘʪʘʣʘʟʠ ʽ ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʠ ʫ ʱʫʨʽʚ ʟ ʧʦʰʢʦʜʞʝʥʥʷʤ 

ʛʽʧʦʢʘʤʧʫ [162, 163]. 

ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʟʘʧʘʣʝʥʥʷ ʚ ʜʘʥʠʡ ʯʘʩ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʷʢ ʩʢʣʘʜʥʠʡ 

ʧʦʩʣʽʜʦʚʥʠʡ ʢʘʩʢʘʜ ʨʝʘʢʮʽʡ, ʜʣʷ ʢʦʞʥʦʾ ʦʢʨʝʤʦʾ ʣʘʥʢʠ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ 

ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʈʉ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʩʚʦʷ ʥʘʡʙʽʣʴʰ ʡʤʦʚʽʨʥʘ ʪʝʨʘʧʽʷ [284]. ɼʣʷ 

ʟʤʝʥʰʝʥʥʷ ʧʨʦʥʠʢʥʝʥʥʷ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʯʝʨʝʟ ɻɽɹ ʪʘ ʟʥʠʞʝʥʥʷ  ʘʢʪʠʚʘʮʽʾ 

ʤʦʣʝʢʫʣ ʘʜʛʝʟʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʥʪʘʛʦʥʽʩʪʠ ʭʝʤʦʢʽʥʦʚʠʭ ʨʝʮʝʧʪʦʨʽʚ, 
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ʽʥʛʽʙʽʪʦʨʠ ʄʄʇ, ʧʨʠ ʧʦʨʫʰʝʥʥʽ ʘʢʩʦʥ-ʛʣʽʘʣʴʥʦʾ ʚʟʘʻʤʦʜʽʾ ʚʠʧʨʘʚʜʘʥʠʤ ʙʫʜʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʝʡʨʦʪʨʦʬʽʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ 

ʤʘʢʨʦʬʘʛʽʚ/ʤʽʢʨʦʛʣʽʦʮʠʪʽʚ ʪʘ ʾʭ ʧʨʦʜʫʢʪʽʚ (ʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ, ʚʢʣʶʯʘʶʯʠ 

ʌʅʇa), ʷʢʽ ʦʩʦʙʣʠʚʦ ʘʢʪʠʚʥʽ ʚ ʧʝʨʽʦʜ ʟʘʛʦʩʪʨʝʥʥʷ, ʟʘʩʪʦʩʦʚʫʶʪʴ ʂʉ, Iʌʅ-b, 

ʽʥʛʽʙʽʪʦʨʠ ʬʦʩʬʦʜʠʝʩʪʝʨʘʟʠ, ʙʣʦʢʘʪʦʨʠ ʌʅʇ-ʨʝʮʝʧʪʦʨʽʚ, ʧʨʠ ʟʙʽʣʴʰʝʥʥʷ 

NO, Ca-ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʤʫ ʫʰʢʦʜʞʝʥʥʽ ʘʢʩʦʣʝʤʠ, ʘʢʪʠʚʘʮʽʷ Na-ʢʘʥʘʣʽʚ, ʱʦ 

ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʦʢʠʩʥʦʛʦ ʩʪʨʝʩʫ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽʥʛʽʙʽʪʦʨʠ NO-ʩʠʥʪʝʪʘʟʠ, 

ʽʥʛʽʙʽʪʦʨʠ ʬʦʩʬʦʜʠʝʩʪʝʨʘʟʠ, ʘʥʪʘʛʦʥʽʩʪʠ Ca, ʝʩʪʨʦʛʝʥ, ʧʨʦʛʝʩʪʝʨʦʥ, 

ʢʘʥʘʙʽʥʦʾʜʠ, ʽʤʫʥʦʬʽʣʽʥʠ (ʮʠʢʣʦʩʧʦʨʠʥ), ʙʣʦʢʘʪʦʨʠ Na-ʢʘʥʘʣʽʚ, ʜʣʷ 

ʟʤʝʥʰʝʥʥʷ ʊʭ1- ʽʤʫʥʦʦʧʦʩʝʨʝʜʢʦʚʘʥʦʾ ʚʽʜʧʦʚʽʜʽ ʪʘ CD8- ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʽ ï 

ɯʌʅ-b, ʢʦʧʘʢʩʦʥ, ʘʥʪʠʪʽʣʘ ʜʦ CD8 [158, 162]. 

ʗʢ ʧʨʦʪʠʟʘʧʘʣʴʥʠʡ ʪʘ ʽʤʫʥʦʤʦʜʫʣʶʶʯʠʡ ʟʘʩʽʙ ʰʠʨʦʢʦ ʟʘʩʪʦʩʫʻʪʴʩʷ ʫ 

ʢʦʤʧʣʝʢʩʽ ʣʽʢʫʚʘʥʥʷ ʈʉ ʪʨʝʥʪʘʣ. ʊʨʝʥʪʘʣ ʧʦʢʨʘʱʫʻ ʨʝʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʢʨʦʚʽ, ʧʨʠʛʥʽʯʫʻ ʪʨʦʤʙʦʫʪʚʦʨʝʥʥʷ ʪʘ ʥʦʨʤʘʣʽʟʫʻ ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʶ ʽ ʟʥʠʞʫʻ 

ʨʽʚʝʥʴ ʌʅʇ-Ŭ. ɺ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʷʚʣʝʥʦ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʧʨʦʟʘʧʘʣʴʥʠʭ ʪʘ 

ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ, ʟʤʝʥʰʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʟʘʛʦʩʪʨʝʥʥʷ, 

ʟʘʧʘʤʦʨʦʯʝʥʥʷ, ʘʪʘʢʩʽʾ, ʯʫʪʣʠʚʠʭ ʨʦʟʣʘʜʽʚ [31]. ʊʘʢʦʞ ʟʘ ʜʦʧʦʤʦʛʦʶ ʋɿɼɻ ʽ 

ʄʉ ʚʠʷʚʣʝʥʦ ʧʦʢʨʘʱʘʥʥʷ ʢʨʦʚʦʪʦʢʫ ʧʦ ʤʦʟʢʦʚʠʤ ʘʨʪʝʨʽʷʤ. ʎʝ, ʡʤʦʚʽʨʥʦ, 

ʪʘʢʦʞ ʩʧʨʠʷʣʦ ʢʣʽʥʽʯʥʦʤʫ ʧʦʣʽʧʰʝʥʥʶ ʟʘ ʨʘʭʫʥʦʢ ʧʦʣʽʧʰʝʥʥʷ ʤʦʟʢʦʚʦʾ 

ʛʝʤʦʜʠʥʘʤʽʢʠ, ʦʢʩʠʛʝʥʘʮʽʾ ʤʦʟʢʫ, ʤʝʪʘʙʦʣʽʟʤʫ ʚ ʪʢʘʥʠʥʽ ʤʦʟʢʫ ʽ ʧʨʠʩʢʦʨʝʥʥʷ 

ʨʝʧʘʨʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʮʽʣʢʦʤ ʦʙˇʨʫʥʪʦʚʘʥʦ ʧʨʠʟʥʘʯʝʥʥʷ 

ʪʨʝʥʪʘʣʫ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʟʘʧʘʣʴʥʠʭ ʽ ʜʝʤʽʻʣʽʥʽʟʫʶʯʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʟʦʢʨʝʤʘ 

ʧʨʠ ʈʉ [65, 70, 71].  

ɭ ʜʦʢʘʟʠ, ʷʢʽ ʩʚʽʜʯʘʪʴ, ʱʦ ʟʘʧʘʣʝʥʥʷ ʪʘʢʦʞ ʤʦʞʝ ʚʽʜʽʛʨʘʚʘʪʠ ʧʦʟʠʪʠʚʥʫ 

ʨʦʣʴ ʫ ʥʝʡʨʦʧʨʦʪʝʢʮʽʾ ʽ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʽ. ɺ ʝʢʩʧʝʨʠʤʝʥʪʘʭ in vitro ʪʘ in 

vivo ʚʠʷʚʣʝʥʦ, ʱʦ ʤʘʢʨʦʬʘʛʠ ʤʦʞʫʪʴ ʥʘʜʘʚʘʪʠ ʩʪʠʤʫʣʶʶʯʠʡ ʚʧʣʠʚ ʥʘ 

ʬʘʢʪʦʨʠ ʨʦʩʪʫ ʧʨʠ ʾʭ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʚ ʎʅʉ [65]. ɹʽʣʴʰ ʪʦʛʦ, ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʭ 

ʥʘ ʪʚʘʨʠʥʘʭ ʟ ʤʦʜʝʣʷʤʠ ʜʝʤʽʻʣʽʥʽʟʘʮʽʾ ʚ ʎʅʉ ʙʫʚ ʧʦʢʘʟʘʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ 

ʟʚ'ʷʟʦʢ ʤʽʞ ʢʽʣʴʢʽʩʪʶ ʤʘʢʨʦʬʘʛʽʚ ʽ ʧʨʦʮʝʩʘʤʠ ʨʝʤʽʻʣʽʥʽʟʘʮʽʾ [66]. 
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ʄʘʢʨʦʬʘʛʠ, ʢʨʽʤ ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ, ʩʝʢʨʝʪʫʶʪʴ ʪʘʢʦʞ ʽ ʬʘʢʪʦʨʠ 

ʨʦʩʪʫ (IGF-1, TGF-b1) ʪʘ ʽʥʰʽ ʮʠʪʦʢʽʥʠ, ʧʨʷʤʦ ʘʙʦ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ 

ʧʦʩʠʣʶʶʪʴ ʧʨʦʣʽʬʝʨʘʮʽʶ, ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʪʘ ʤʽʛʨʘʮʽʶ ʢʣʽʪʠʥʥʠʭ 

ʧʦʧʝʨʝʜʥʠʢʽʚ. ʇʨʠ ʈʉ ʘʢʪʠʚʘʮʽʷ ʘʩʪʨʦʮʠʪʽʚ ʽʥʜʫʢʫʻ ʜʠʬʝʨʝʥʮʽʘʮʽʶ 

ʧʦʧʝʨʝʜʥʠʢʽʚ ʆɼʎ [169, 196, 203]. 

ʅʝʡʨʦʧʨʦʪʝʢʮʽʶ ʧʨʠ ʈʉ ʫʤʦʚʥʦ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ ʧʝʨʚʠʥʥʫ, 

ʚʪʦʨʠʥʥʫ ʪʘ ʨʝʧʘʨʘʪʠʚʥʫ. ʇʝʨʚʠʥʥʘ ʥʝʡʨʦʧʨʦʪʝʢʮʽʷ ʧʨʠʟʥʘʯʘʻʪʴʩʷ ʧʨʠ 

ʟʘʛʦʩʪʨʝʥʥʷʭ ʈʉ. ɺʦʥʘ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʧʨʦʪʠʟʘʧʘʣʴʥʫ (ʪʨʝʥʪʘʣ), 

ʥʝʡʨʦʪʨʦʬʽʯʥʫ (ʮʝʨʝʙʨʦʣʽʟʠʥ), ʘʥʪʠʛʣʫʪʘʤʘʪʥʫ (ʇʂ-ʤʝʨʮ) ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ 

(ʝʩʧʘ-ʣʽʧʦʥ, ʘʮʝʪʠʣʮʠʩʪʝʾʥ, ʪʨʽʦʚʽʪ, ʥʝʡʨʦʤʫʣʴʪʠʚʠʪ) ʪʝʨʘʧʽʶ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʝʡʨʦʧʨʦʪʝʢʪʠʚʥʫ ʪʝʨʘʧʽʶ ʧʨʦʚʦʜʷʪʴ ʷʢʦʤʦʛʘ ʨʘʥʽʰʝ ʧʽʩʣʷ 

ʧʦʯʘʪʢʫ ʟʘʛʦʩʪʨʝʥʥʷ, ʥʘʡʙʽʣʴʰ ʘʢʪʠʚʥʦ ʽ, ʷʢ ʧʨʘʚʠʣʦ, ʚ ʩʪʘʮʽʦʥʘʨʽ. ɺʪʦʨʠʥʥʫ 

ʥʝʡʨʦʧʨʦʪʝʢʮʽʶ ʧʨʠʟʥʘʯʘʶʪʴ ʧʽʩʣʷ ʢʫʧʽʨʫʚʘʥʥʷ ʛʦʩʪʨʦʛʦ ʟʘʧʘʣʝʥʥʷ  ʟ ʤʝʪʦʶ 

ʧʨʦʬʽʣʘʢʪʠʢʠ ʧʦʚʪʦʨʥʠʭ ʟʘʛʦʩʪʨʝʥʴ ʫ ʩʪʘʜʽʾ ʨʝʤʽʩʽʾ ʈʉ 2-4 ʨʘʟʠ ʚ ʨʽʢ. 

ʈʝʧʘʨʘʪʠʚʥʫ ʪʝʨʘʧʽʶ ʧʨʠʟʥʘʯʘʶʪʴ ʧʦʟʘ ʟʘʛʦʩʪʨʝʥʥʷʤ ʈʉ ʟ ʤʝʪʦʶ 

ʨʝʤʽʻʣʽʥʽʟʘʮʽʾ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʬʫʥʢʮʽʾ ʥʝʡʨʦʥʽʚ ʽ ʛʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ, ʱʦ 

ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʩʪʘʜʽʾ ʘʧʦʧʪʦʟʫ. ʇʨʝʧʘʨʘʪʘʤʠ ʚʠʙʦʨʫ ʻ ʣʶʜʩʴʢʽ ʽʤʫʥʦʛʣʦʙʫʣʽʥʠ 

ʜʣ̫ ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʦʛʦ ʚʚʝʜʝʥʥʷ (ʥʘʡʙʽʣʴʰ ʘʢʪʠʚʥʠʡ ʟ ʥʠʭ - ʧʝʥʪʘʛʣʦʙʽʥ) ʽ 

ʥʝʡʨʦʪʨʦʬʽʯʥʽ ʧʨʝʧʘʨʘʪʠ (ʮʝʨʝʙʨʦʣʽʟʠʥ, ʣʝʮʠʪʠʥ ʽ ʥʝʡʨʦʤʫʣʴʪʠʚʽʪ) [162, 

163]. 
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ʈʆɿɼɯʃ 2 

ʄɸʊɽʈɯɸʃʀ ʊɸ ʄɽʊʆɼʀ ɼʆʉʃɯɼɾɽʅʅʗ 

 

ɺ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʧʝʢʪʨʫ ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ  ʨʷʜʫ ʥʝʦʧʽʦʾʜʥʠʭ ʪʘ 

ʘʜ'ʶʚʘʥʪʥʠʭ ʘʥʘʣʴʛʝʪʠʢʽʚ ʽ ʟʘʩʦʙʽʚ ʥʝʡʨʦʧʨʦʪʝʢʪʠʚʥʦ-ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʟʘ ʫʤʦʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʝʢʚʽʚʘʣʝʥʪʫ ʨʦʟʩʽʷʥʦʛʦ ʩʢʣʝʨʦʟʫ, ʘ 

ʪʘʢʦʞ ʧʨʦʚʝʜʝʥʘ ʦʮʽʥʢʘ ʾʭ ʘʥʪʠʥʦʮʠʮʝʧʪʠʚʥʦʛʦ ʪʘ ʥʝʡʨʦʧʨʦʪʝʢʪʠʚʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʚʽʜʧʦʚʽʜʥʦ ʧʨʠ ʩʫʤʽʩʥʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʟ ʧʨʝʜʩʪʘʚʥʠʢʦʤ ʟʘʩʦʙʽʚ  

ʙʘʟʦʚʦʾ ʛʦʨʤʦʥʘʣʴʥʦʾ ʪʝʨʘʧʽʾ ï ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥʦʤ ʧʨʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ 

ʘʣʝʨʛʽʯʥʦʤʫ ʝʥʮʝʬʘʣʦʤʽʻʣʽʪʽ (ɽɸɽ). 

 

2.1. ʆʙôʻʢʪ ʪʘ ʧʨʝʜʤʝʪʠ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ʆʙóʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʙʦʣʴʦʚʠʡ ʽ ʥʝʚʨʦʧʘʪʠʯʥʠʡ ʩʠʥʜʨʦʤ ʪʘ ʢʦʛʥʽʪʠʚʥʘ 

ʜʠʩʬʫʥʢʮʽʷ ʟʘ ʫʤʦʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʝʢʚʽʚʘʣʝʥʪʫ ʨʦʟʩʽʷʥʦʛʦ ʩʢʣʝʨʦʟʫ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʫʩʫʥʝʥʥʷ ʙʦʣʶ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʷʜʫ 

ʥʝʦʧʽʦʾʜʥʠʭ  ̔ ʘʜ'ʶʚʘʥʪʥʠʭ ʘʥʘʣʴʛʝʪʠʢʽʚ ʪʘ ʢʦʨʝʢʮʽʷ ʢʦʛʥʽʪʠʚʥʠʭ ʽ 

ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʠʭ ʧʦʨʫʰʝʥʴ ʟʘʩʦʙʘʤʠ ʥʝʡʨʦʧʨʦʪʝʢʪʠʚʥʦ-

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʧʨʠ ɽɸɽ. 

 

2.1.1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʚʘʨʠʥ, ʟʘʣʫʯʝʥʠʭ ʜʦ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʽ ʥʘ 518 ʙʽʣʠʭ ʩʪʘʪʝʚʦʟʨʽʣʠʭ 

ʥʝʣʽʥʽʡʥʠʭ ʱʫʨʘʭ ʤʘʩʦʶ 210-300 ʛ ʟ ʚʽʜʪʚʦʨʝʥʠʤ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ 

ʝʢʚʽʚʘʣʝʥʪʦʤ ʨʦʟʩʽʷʥʦʛʦ ʩʢʣʝʨʦʟʫ. 

ʊʚʘʨʠʥʠ ʟʥʘʭʦʜʠʣʠʩʷ ʥʘ ʩʪʘʥʜʘʨʪʥʦʤʫ ʨʘʮʽʦʥʽ ʪʘ ʚ ʩʪʘʥʜʘʨʪʥʠʭ ʫʤʦʚʘʭ 

ʚʽʚʘʨʽʶ ɼɿ çɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ ʤʝʜʠʯʥʘ ʘʢʘʜʝʤʽʷ ʄʆɿ ʋʢʨʘʾʥʠè 

(ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ: 22 Ñ 2ÁC, ʩʚʽʪʣʠʡ/ʪʝʤʥʠʡ ʮʠʢʣ: 12/12 ʛʦʜʠʥ) ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʭ ʥʦʨʤ ʪʘ ʦʪʨʠʤʫʚʘʣʠ ʾʞʫ ʪʘ ʧʠʪʪʷ ad libitum [192]. 
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ʋʩʽ ʜʦʩʣʽʜʠ ʧʨʦʚʦʜʠʣʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʦʜʠʢ ʽ ʚʠʤʦʛ ɼʌʎ ʄʆɿ ʋʢʨʘʾʥʠ [91, 

106, 192], ʧʨʘʚʠʣ çɭʚʨʦʧʝʡʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ ʟʘʭʠʩʪʫ ʭʨʝʙʝʪʥʠʭ ʪʚʘʨʠʥ, ʷʢʠʭ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʶ ʪʘ ʽʥʰʦʶ ʥʘʫʢʦʚʦʶ ʤʝʪʦʶè (ʤ. 

ʉʪʨʘʩʙʫʨʛ, 1986) [251] ʪʘ çʇʦʣʦʞʝʥʥʷ ʧʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʚʘʨʠʥ ʚ 

ʙʽʦʤʝʜʠʯʥʠʭ ʜʦʩʣʽʜʘʭè [72]. ʇʨʦʪʦʢʦʣʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʾʭ 

ʨʝʟʫʣʴʪʘʪʠ ʟʘʪʚʝʨʜʞʝʥʽ ʨʽʰʝʥʥʷʤ ʢʦʤʽʩʽʾ ʟ ʙʽʦʝʪʠʢʠ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ 

ʜʝʨʞʘʚʥʦʾ ʤʝʜʠʯʥʦʾ ʘʢʘʜʝʤʽʾ (ʧʨʦʪʦʢʦʣ ˉ2 ʚʽʜ 06.02.2017 ʨ.). 

 

2.1.2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʘʥʽ ʚ 

ʜʦʩʣʽʜʞʝʥʥʽ 

ʋʩʽ ʚʠʢʦʨʠʩʪʘʥʽ ʫ ʧʨʦʮʝʩʽ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ ʚʚʦʜʠʣʠ ʽʥʪʨʘʛʘʩʪʨʘʣʴʥʦ ʦʜʠʥ ʨʘʟ ʥʘ ʜʦʙʫ ʦʜʥʦʨʘʟʦʚʦ 

(ʥʝʦʧʽʦʾʜʥ ̔ʘʥʘʣʴʛʝʪʠʢʠ, ʘʥʪʠʢʦʥʚʫʣʴʩʘʥʪʠ ʪʘ ʘʥʪʠʜʝʧʨʝʩʘʥʪʠ) ʘʙʦ ʧʨʦʪʷʛʦʤ 

14 ʜʽʙ (ʟʘʩʦʙʠ ʥʝʡʨʦʧʨʦʪʝʢʪʠʚʥʦ-ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʢʦʤʧʣʝʢʩʫ). ɼʣʷ 

ʦʪʨʠʤʘʥʥʷ ʦʜʥʦʨʽʜʥʦʾ ʩʫʩʧʝʥʟʽʾ ʜʣʷ ʚʥʫʪʨʽʰʥʴʦʰʣʫʥʢʦʚʦʛʦ ʚʚʝʜʝʥʥʷ 

ʪʘʙʣʝʪʦʚʘʥʠʭ ʬʦʨʤ ʚʠʢʦʨʠʩʪʘʥʠʡ  ʨʦʟʯʠʥ ʊʚʽʥʫ-80 (ʇʦʣ̔ʩʦʨʙʘʪ LAUROPAN 

T/80, ɯʪʘʣ̫̔). ɼʦʟʠ ʧʨʝʧʘʨʘʪʽʚ ʟʘʧʦʟʠʯʝʥʽ ʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʽ 

ʟʥʘʭʦʜʠʣʠʩʷ ʚ ʜʽʘʧʘʟʦʥʽ ʪʝʨʘʧʝʚʪʠʯʥʠʭ (ɽɼ50), ʷʢʽ ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʚ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʟʥʝʙʦʣʶʶʯʠʭ, ʥʝʡʨʦʧʨʦʪʝʢʪʦʨʥʠʭ ʯʠ ʦʨʛʘʥʦʧʨʦʪʝʢʪʦʨʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ (ʪʘʙʣ. 2.1). ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ ʪʚʘʨʠʥ ʚ ʪʦʤʫ ʞ 

ʨʝʞʠʤʽ ʦʜʝʨʞʫʚʘʣʘ ʜʠʩʪʠʣʴʦʚʘʥʫ ʚʦʜʫ. 

ʊʘʙʣʠʮʷ 2.1 

ɻʨʫʧʠ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʟʘʩʦʙʽʚ 

ʌʘʨʤʘʢʦʣʦʛʽʯʥʘ 

 ʛʨʫʧʘ 

ʅʘʟʚʘ ʣʽʢʘʨʩʴʢʦʛʦ ʧʨʝʧʘʨʘʪʫ 

(ʊʦʨʛʦʚʘ ʥʘʟʚʘ, ʚʠʨʦʙʥʠʢ) 

ɼʦʟʘ, 

ʤʛ/ʢʛ 

ʃʽʪʝʨʘʪʫʨʥʽ 

ʧʦʩʠʣʘʥʥʷ 
ʌʦʨʤʘ ʚʠʧʫʩʢʫ 

1 2 3 4 5 

ʅ
ʝ
ʦ
ʧ
ʽ
ʦ
ʾ
ʜ
ʥ
ʽ
 

ʘ
ʥ
ʘ
ʣ
ʴ
ʛ
ʝ
ʪ
ʠ
ʢ
ʠ

 

ʇʘʨʘ-ʘʮʝʪʘʤʽʥʦʬʝʥʦʣ  

(ʇʘʨʘʮʝʪʘʤʦʣ, ʇɸʊ çɻʘʣʠʯʬʘʨʤè, 

ʋʢʨʘʾʥʘ), ʩʝʨʽʷ 030415  

150 [79, 100] 
ʊʘʙʣʝʪʢʠ 

ʧʦ 0,2 ʛ 

2-[(2,6-ʜʠʭʣʦʨʬʝʥʽʣ)ʘʤʽʥʦ]- 

ʬʝʥʽʣʘʮʝʪʘʪ ʥʘʪʨʽʶ  

(ɼʠʢʣʦʬʝʥʘʢ ʥʘʪʨʽʶ,  

ʇɸʊ çʂʨʘʩʥʘʷ ʟʚʝʟʜʘè, ʋʢʨʘʾʥʘ), 

 ʩʝʨʽʷ 730915 

10 [212, 305] 
ʊʘʙʣʝʪʢʠ 

ʧʦ 0,05 ʛ 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 2.1 

1 2 3 4 5 

ʅ
ʝ
ʦ
ʧ
ʽ
ʦ
ʾ
ʜ
ʥ
ʽ
 
ʘ
ʥ
ʘ
ʣ
ʴ
ʛ
ʝ
ʪ
ʠ
ʢ
ʠ

 

(RS)-2-(4-ʽʟʦʙʫʪʠʣʬʝʥʽʣ) ʧʨʦʧʽʦʥʦʚʘ 

ʢʠʩʣʦʪʘ (ɯʙʫʧʨʦʬʝʥ,  

ʇɸʊ ʅɺʎ çɹʦʨʱʘʛʽʚʩʴʢʠʡ ʍʌɿè, 

ʋʢʨʘʾʥʘ), ʩʝʨʽʷ 101115 

5 [165, 289] 
ʊʘʙʣʝʪʢʠ 

ʧʦ 0,2 ʛ 

ʃʦʨʥʦʢʩʠʢʘʤ (ʂʩʝʬʦʢʘʤ, 

çNycomed Austria GmbHè, ɸʚʩʪʨʽʷ), 

ʩʝʨʽʷ 11001958 

10 [259] 
ʊʘʙʣʝʪʢʠ 

ʧʦ 0,004 ʛ 

ʄʝʣʦʢʩʠʢʘʤ (ʄʝʣʦʢʩʠʢʘʤ-

ʨʘʪʽʦʬʘʨʤ, çRatiopharmè, 

ʅʽʤʝʯʯʠʥʘ), ʩʝʨʽʷ R17897 

10 [83] 
ʊʘʙʣʝʪʢʠ 

ʧʦ 0,015 ʛ 

ʎʝʣʝʢʦʢʩʠʙ (ʈʘʥʩʝʣʝʢʩ, çRanbaxy 

Laboratories Limitedè, ɯʥʜʽʷ),  

ʩʝʨʽʷ 2547311 

50 [279] 
ʂʘʧʩʫʣʠ 

ʧʦ 0,1 ʛ 

ʂʝʪʦʨʦʣʘʢʫ ʪʨʦʤʝʪʘʤʽʥ (ʂʝʪʦʨʦʣ, 

çDr. Reddyôs Laboratoriesè, ɯʥʜʽʷ), 

ʩʝʨʽʷ ɺ500175 

5 [314] 
ʊʘʙʣʝʪʢʠ 

ʧʦ 0,01 ʛ 

ɸ
ʥ
ʪ
ʠ
ʢ
ʦ
ʥ
ʚ
ʫ
ʣ
ʴ
ʩ
ʘ
ʥ
ʪ
ʠ

 

ʂʘʨʙʘʤʘʟʝʧʽʥ 

(ʂʘʨʙʘʤʘʟʝʧʽʥ-ɿʜʦʨʦʚôʷ,  

ʌʂ çɿʜʦʨʦʚôʷè, ʋʢʨʘʾʥʘ),  

ʩʝʨʽʷ 280915 

150 

[190, 249] 

 

ʊʘʙʣʝʪʢʠ 

ʧʦ 0,2 ʛ 

ʊʦʧʽʨʘʤʘʪ 

(ʊʦʧʽʨʦʤʘʢʩ, ʊʆɺ çʌʘʨʤʘ ʉʪʘʨʪè, 

ʋʢʨʘʾʥʘ),  ʩʝʨʽʷ 190414 

300 
ʊʘʙʣʝʪʢʠ 

ʧʦ 0,1 ʛ 

ɺʘʣʴʧʨʦʘʪ ʥʘʪʨʽʶ 

(ɺʘʣʴʧʨʦʢʦʤ 500 ʭʨʦʥʦ, ʊʆɺ çʌʘʨʤʘ 

ʉʪʘʨʪè, ʋʢʨʘʾʥʘ), ʩʝʨʽʷ 810915 

155 

ʊʘʙʣʝʪʢʠ 0,5 ʛ 

(ʚ ʧʝʨʝʨʘʭʫʥʢʫ 

ʥʘ ʥʘʪʨʽʶ 

ʚʘʣʴʧʨʦʘʪ)  

ɻʘʙʘʧʝʥʪʠʥ (ɻʘʙʘʣʝʧʪ 300, 

çMicro Labs Limitedè, ɯʥʜʽʷ),  

ʩʝʨʽʷ GBLH0056 

100 
ʂʘʧʩʫʣʠ 

ʧʦ 0,3 ʛ 

ʇʨʝʛʘʙʘʣʽʥ (ʃʽʨʠʢʘ,  

çPfizer GmbHè, ʅʽʤʝʯʯʠʥʘ),  

ʩʝʨʽʷ L91037 

100 [300] 
ʂʘʧʩʫʣʠ 

ʧʦ 0,3 ʛ 

ɸ
ʥ
ʪ
ʠ
ʜ
ʝ
ʧ
ʨ
ʝ
ʩ
ʘ
ʥ
ʪ
ʠ

 

ɸʤʽʪʨʠʧʪʠʣʽʥʫ ʛʽʜʨʦʭʣʦʨʠʜ 

(ɸʤʽʪʨʠʧʪʠʣʽʥ, ʊʆɺ çɼɿ çɻʅʎʃʉè, 

ʋʢʨʘʾʥʘ), ʩʝʨʽʷ 130915 

150 [15, 229] 
ʊʘʙʣʝʪʢʠ 

ʧʦ 0,025 ʛ 

ʌʣʫʦʢʩʝʪʠʥ (ʌʣʫʦʢʩʝʪʠʥ- ɻʅʎʃʉ, 

ʊʆɺ çɼɿ çɻʅʎʃʉè, ʋʢʨʘʾʥʘ),  

ʩʝʨʽʷ 210415 

300 [15, 202] 
ʊʘʙʣʝʪʢʠ 

ʧʦ 0,02 ʛ 

ʇʘʨʦʢʩʝʪʠʥʫ ʛʽʜʨʦʭʣʦʨʠʜ 

(ʇʘʨʦʢʩʝʪʠʥ, ʊʆɺ çʌʘʨʤʘ ʉʪʘʨʪè, 

ʋʢʨʘʾʥʘ), ʩʝʨʽʷ 280915 

100 [15, 44] 
ʊʘʙʣʝʪʢʠ 

ʧʦ 0,02 ʛ 

ʊʨʘʟʦʜʦʥʫ ʛʽʜʨʦʭʣʦʨʠʜ 

(ʊʨʠʪʪʽʢʦ, çAngelini Francescoè, 

ɯʪʘʣʽʷ), ʩʝʨʽʷ 1147 

155 [328] ʊʘʙʣʝʪʢʠ 

ʧʦ 0,15 ʛ 
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ɿ
ʘ
ʩ
ʦ
ʙ
ʠ
 

ʥ
ʝ
ʡ
ʨ
ʦ
ʧ
ʨ
ʦ
ʪ
ʝ
ʢ
ʪ
ʠ
ʚ
ʥ
ʦ

-ʘ
ʥ
ʪ
ʠ
ʦ
ʢ
ʩ
ʠ
ʜ
ʘ
ʥ
ʪ
ʥ
ʦ
ʛ
ʦ
 
ʢ
ʦ
ʤ
ʧ
ʣ
ʝ
ʢ
ʩ
ʫ

 
ʅʝʡʨʦʚʽʪʘʥ  

(çAl-Hikma Pharmaceuticalsè, 

ɯʦʨʜʘʥʽʷ), ʩʝʨʽʷ F60965 

2
5

  

(ʧ
ʦ
 
ʦ
ʢ
ʪ
ʦ
ʪ
ʽ
ʘ
ʤ
ʽ
ʥ
ʫ

) 

[97] 

ʊʘʙʣʝʪʢʠ 

ʦʢʪʦʪʽʘʤʽʥʫ  

0,025 ʛ + 

ʨʠʙʦʬʣʘʚʽʥʫ 

0,0025 ʛ + 

ʧʽʨʠʜʦʢʩʠʥʫ 

0,04 ʛ + 

ʮʽʘʥʦ-

ʢʦʙʘʣʘʤʽʥʫ  

0,00025 ʛ 

ʎʠʪʠʢʦʣʽʥ (ʎʝʨʘʢʩʦʥ, 

çFerrer Internacional S.A.è, ɯʩʧʘʥʽʷ) 

ʩʝʨʽʷ D003U1 

500 [281, 324] 

ʈʦʟʯʠʥ ʜʣʷ 

ʧʝʨʦʨʘʣʴʥʦʛʦ 

ʚʞʠʚʘʥʥʷ, 

100 ʤʛ/1 ʤʣ 

ɸʣʴʬʘ-ʣʽʧʦʻʚʘ ʢʠʩʣʦʪʘ  

(ɹʝʨʣʽʪʽʦʥ 300 ʦʨʘʣʴ, 

 çBerlin-Chemie/Menarini Groupè, 

ʅʽʤʝʯʯʠʥʘ), ʩʝʨʽʷ 33053 

50 [54, 250] 
ʊʘʙʣʝʪʢʠ 

ʧʦ 0,3 ʛ 

ʅʽʮʝʨʛʦʣʽʥ 

(ʅʽʮʝʨʛʦʣʽʥ, ʢʦʨʧʦʨʘʮʽʷ  

çArteriumè, ʋʢʨʘʾʥʘ), ʩʝʨʽʷ 080715 

10 [299] 
ʊʘʙʣʝʪʢʠ 

ʧʦ 0,01 ʛ 

ɼʦʥʝʧʝʟʠʣʫ ʛʽʜʨʦʭʣʦʨʠʜ (ɸʣʴʤʝʨ, 

çActavis Groupè, ɯʩʣʘʥʜʽʷ),  

ʩʝʨʽʷ F60965 

10 [245] 
ʊʘʙʣʝʪʢʠ 

ʧʦ 0,005 ʛ 

 

2.2. ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ  

2.2.1. ɺʽʜʪʚʦʨʝʥʥʷ ʝʢʚʽʚʘʣʝʥʪʫ ʨʦʟʩʽʷʥʦʛʦ ʩʢʣʝʨʦʟʫ ʫ ʱʫʨʽʚ  

ɺʽʜʪʚʦʨʶʚʘʥʠʡ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʘʣʝʨʛʽʯʥʠʡ 

ʝʥʮʝʬʘʣʦʤʽʻʣʽʪ (ɽɸɽ) ʧʨʝʜʩʪʘʚʣʷʻ ʚʽʜʥʦʩʥʫ, ʥʘʙʣʠʞʝʥʫ ʤʦʜʝʣʴ 

ʜʝʤʽʻʣʽʥʽʟʫʶʯʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʣʶʜʠʥʠ. ʇʨʦʪʝ ʙʽʦʭʽʤʽʯʥʽ, ʽʤʫʥʦʣʦʛʽʯʥʽ ʪʘ 

ʤʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʧʨʠ ɽɸɽ ʤʘʶʪʴ ʧʨʠʥʮʠʧʦʚʫ ʩʭʦʞʽʩʪʴ ʟ ʘʥʘʣʦʛʽʯʥʠʤʠ 

ʟʤʽʥʘʤʠ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʘʫʪʦʽʤʫʥʥʽ ʜʝʤʽʻʣʽʥʽʟʫʶʯʽ ʫʨʘʞʝʥʥʷ ʥʝʨʚʦʚʦʾ 

ʩʠʩʪʝʤʠ ʚ ʢʣʽʥʽʮʽ, ʱʦ ʜʘʻ ʧʽʜʩʪʘʚʫ ʚʚʘʞʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʘʣʝʨʛʽʯʥʠʡ 

ʝʥʮʝʬʘʣʦʤʽʻʣʽʪ ʘʜʝʢʚʘʪʥʦʶ ʪʘ ʦʧʪʠʤʘʣʴʥʦʶ ʤʦʜʝʣʣʶ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʩʫʪʪʻʚʦ 

ʨʦʟʰʠʨʠʪʠ ʤʝʞʽ ʜʦʩʣʽʜʞʝʥʴ ʧʠʪʘʥʴ ʝʪʽʦʣʦʛʽʾ, ʧʘʪʦʛʝʥʝʟʫ, ʪʝʨʘʧʽʾ ʪʘ 

ʧʨʦʬʽʣʘʢʪʠʢʠ ʜʝʤʽʻʣʽʥʽʟʫʶʯʠʭ ʟʘʭʚʦʨʶʚʘʥʴ [64, 76, 207, 239].  
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ʋ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʶ ʤʦʜʝʣʣʶ ʨʦʟʩʽʷʥʦʛʦ 

ʩʢʣʝʨʦʟʫ ʩʣʫʛʫʚʘʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʘʣʝʨʛʽʯʥʠʡ ʝʥʮʝʬʘʣʦʤʽʻʣʽʪ, ʱʦ 

ʨʦʟʚʠʚʘʚʩʷ ʫ ʣʘʙʦʨʘʪʦʨʥʠʭ ʱʫʨʽʚ ʟʘ ʫʤʦʚ ʚʥʫʪʨʽʰʥʴʦʰʢʽʨʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʦʤʦʛʝʥʘʪʘ ʛʦʣʦʚʥʦʛʦ, ʩʧʠʥʥʦʛʦ ʤʦʟʢʫ ʪʘ ʧʝʨʠʬʝʨʠʯʥʠʭ ʥʝʨʚʽʚ ʟʽ 

ʩʪʠʤʫʣʷʪʦʨʦʤ ʌʨʝʡʥʜʘ [3, 114, 146]. ʇʨʠ ʮʴʦʤʫ ʤʦʜʝʣʴʦʚʘʥʠʡ ʘʣʝʨʛʽʯʥʠʡ 

ʝʥʮʝʬʘʣʦʤʽʻʣʽʪ, ʷʢ ʽ ʨʦʟʩʽʷʥʠʡ ʩʢʣʝʨʦʟ, ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʦʨʫʰʝʥʥʷʤ 

ʧʨʦʥʠʢʥʦʩʪʽ ɻɽɹ ʽ ʡʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʦʩʣʘʙʣʝʥʥʷʤ, ʧʝʨʠʚʘʩʢʫʣʷʨʥʦʶ 

ʟʘʧʘʣʴʥʦʶ ʽʥʬʽʣʴʪʨʘʮʽʻʶ ʚ ʎʅʉ, ʨʦʟʚʠʪʢʦʤ ʧʨʦʮʝʩʫ ʜʝʤʽʻʣʽʥʽʟʘʮʽʾ, 

ʧʦʰʢʦʜʞʝʥʥʷʤ ʦʣʽʛʦʜʝʥʜʨʦʮʠʪʽʚ ʽ ʘʢʩʦʥʽʚ, ʣʦʢʘʣʴʥʦʶ ʘʢʪʠʚʘʮʽʻʶ ʛʣʽʘʣʴʥʠʭ 

ʢʣʽʪʠʥ [280]. ɸʢʪʠʚʦʚʘʥʽ ʊ-ʢʣʽʪʠʥʠ (CD4+), ʽʥʰʽ ʣʽʤʬʦʮʠʪʠ ʽ ʤʘʢʨʦʬʘʛʠ 

ʤʽʛʨʫʶʪʴ ʚ ʎʅʉ ʯʝʨʝʟ ʧʦʰʢʦʜʞʝʥʠʡ ɻɽɹ. ʇʨʦʜʫʢʮʽʷ ʣʽʤʬʦʮʠʪʘʤʠ ʽ 

ʛʣʽʘʣʴʥʠʤʠ ʢʣʽʪʠʥʘʤʠ ʟʘʧʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ ʦʙʫʤʦʚʣʶʻ ʬʦʨʤʫʚʘʥʥʷ ʚʦʛʥʠʱ 

ʟʘʧʘʣʝʥʥʷ, ʜʝʤʽʻʣʽʥʽʟʘʮʽʶ ʽ ʬʘʛʦʮʠʪʦʟ ʟʘʣʠʰʢʽʚ ʤʽʻʣʽʥʫ [219]. ɿʦʢʨʝʤʘ, ʥʘ 

ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʛʦʩʪʨʦʾ ʬʦʨʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʘʣʝʨʛʽʯʥʦʛʦ 

ʝʥʮʝʬʘʣʦʤʽʻʣʽʪʫ ʟʘʧʘʣʴʥʽ ʮʠʪʦʢʽʥʠ [275] ʽ ʭʝʤʦʢʽʥʠ [309] ʤʦʞʫʪʴ ʽʥʽʮʽʶʚʘʪʠ 

ʪʦʢʩʠʯʥʠʡ ʝʬʝʢʪ ʱʦʜʦ ʦʣʽʛʦʜʝʥʜʨʦʮʠʪʽʚ, ʷʢʠʡ, ʽʤʦʚʽʨʥʦ, ʦʧʦʩʝʨʝʜʢʦʚʫʻʪʴʩʷ 

ʜʽʻʶ TNF-Ŭ ʘʙʦ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ; ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʦʩʪʘʥʥʽʭ ʦʙʫʤʦʚʣʝʥʦ 

ʥʘʜʤʽʨʥʦʶ ʘʢʪʠʚʥʽʩʪʶ NO-ʩʠʥʪʘʟʠ [243]. ʄʘʢʨʦʬʘʛʠ, ʷʢʽ ʧʨʦʥʠʢʘʶʪʴ ʚ 

ʪʢʘʥʠʥʠ ʎʅʉ, ʤʦʞʫʪʴ ʬʘʛʦʮʠʪʫʚʘʪʠ ʤʽʻʣʽʥ ʽ ʩʠʥʪʝʟʫʚʘʪʠ ʨʷʜ ʬʘʢʪʦʨʽʚ, 

ʧʦʪʝʥʮʽʡʥʦ ʥʝʙʝʟʧʝʯʥʠʭ ʜʣʷ ʤʽʻʣʽʥʦʚʠʭ ʦʙʦʣʦʥʦʢ [301]. 

ɼʣʷ ʬʦʨʤʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʘʣʝʨʛʽʯʥʦʛʦ ʝʥʮʝʬʘʣʦʤʽʻʣʽʪʫ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʛʦʤʦʛʝʥʘʪ ʛʦʤʦʣʦʛʽʯʥʦʛʦ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʷʢʠʡ ʟʘ 

ʝʥʮʝʬʘʣʽʪʦʛʝʥʥʽʩʪʶ ʩʫʪʪʻʚʦ ʧʝʨʝʚʘʞʘʻ ʛʦʤʦʛʝʥʘʪ ʛʝʪʝʨʦʛʝʥʥʦʛʦ ʛʦʣʦʚʥʦʛʦ 

ʯʠ ʩʧʠʥʥʦʛʦ ʤʦʟʢʫ, ʪʘ ʧʦʚʥʠʡ ʘʜ'ʶʚʘʥʪ ʌʨʝʡʥʜʘ.  ɻʦʤʦʛʝʥʘʪ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

ʦʜʝʨʞʫʚʘʣʠ ʰʣʷʭʦʤ 3-ʭʚʠʣʠʥʥʦʾ ʘʧʘʨʘʪʥʦʾ ʛʦʤʦʛʝʥʽʟʘʮʽʾ ʧʨʠ ʢʽʤʥʘʪʥʽʡ 

ʪʝʤʧʝʨʘʪʫʨʽ ʪʢʘʥʠʥʠ ʤʦʟʢʫ ʚ ʙʫʬʝʨʥʦʤʫ ʨʦʟʯʠʥʽ (0,175 ʄ KCl + 0,125 M 

ʪʨʠʩ-HCl ʧʨʠ ʨʅ = 7,4) ʟ ʭʦʣʦʜʠʣʴʥʠʢʘ ʟ ʨʦʟʨʘʭʫʥʢʫ 33,5 ʤʛ ʪʢʘʥʠʥʠ ʤʦʟʢʫ + 

0,05 ʤʣ ʙʫʬʝʨʘ/ 100 ʛ ʤʘʩʠ ʱʫʨʘ. ɼʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ 2,5 ʤʣ ʧʦʚʥʦʛʦ ʘʜ'ʶʚʘʥʪʘ 

ʌʨʝʡʥʜʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 2,1 ʤʣ ʚʘʟʝʣʽʥʦʚʦʛʦ ʤʘʩʣʘ, 0,4 ʤʣ ʙʝʟʚʦʜʥʦʛʦ 

ʣʘʥʦʣʽʥʫ ʪʘ 1ʤʛ ɹʎɾ. ʇʨʠ ʮʴʦʤʫ 1 ʤʛ ʥʘʚʽʩʢʠ ʩʫʭʦʛʦ ʧʦʨʦʰʢʫ ʚʙʠʪʠʭ 
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ʥʘʛʨʽʚʘʥʥʷʤ M. tuberculosis ʨʦʟʪʠʨʘʣʠ ʚ ʧʦʨʮʝʣʷʥʦʚʽʡ ʩʪʫʧʮʽ ʚ ʥʝʚʝʣʠʢʦʤʫ (1 

ʤʣ) ʦʙ'ʻʤʽ ʚʘʟʝʣʽʥʦʚʦʛʦ ʤʘʩʣʘ.  ɼʦ ʦʪʨʠʤʘʥʦʾ ʩʫʩʧʝʥʟʽʾ ʜʦʜʘʚʘʣʠ ʟʘʣʠʰʦʢ 

ʤʘʩʣʘ ʪʘ 0,4 ʤʣ ʙʝʟʚʦʜʥʦʛʦ ʣʘʥʦʣʽʥʫ, ʘ ʧʽʩʣʷ ʾʭ ʟʤʽʰʫʚʘʥʥʷ ï ʛʦʤʦʛʝʥʘʪ ʤʦʟʢʫ 

ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 1:1. ʆʜʝʨʞʘʥʫ ʩʫʤʽʰ çʧʝʨʝʛʘʥʷʣʠè ʟ ʰʧʨʠʮʘ ʚ ʰʧʨʠʮ ʯʝʨʝʟ 

ʧʝʨʝʭʽʜʥʠʢ  ʜʦ ʟʘʛʫʩʥʝʥʥʷ ʝʤʫʣʴʩʽʾ, ʷʢʽʩʪʴ ʷʢʦʾ ʢʦʥʪʨʦʣʶʚʘʣʠ ʥʘʥʝʩʝʥʥʷʤ ʾʾ 

ʢʨʘʧʣʽ ʥʘ ʧʦʚʝʨʭʥʶ çʢʨʠʞʘʥʦʾè ʜʠʩʪʠʣʴʦʚʘʥʦʾ ʚʦʜʠ. ʂʨʘʧʣʷ ʩʪʘʙʽʣʴʥʦʾ 

ʚʦʜʥʦ-ʤʘʩʣʷʥʦʾ ʝʤʫʣʴʩʽʾ ʢʦʨʦʪʢʦʯʘʩʥʦ ʟʘʥʫʨʶʚʘʣʘʩʴ, ʧʽʩʣʷ ʯʦʛʦ, ʥʝ 

ʨʦʟʪʽʢʘʶʯʠʩʴ, ʧʣʘʚʘʣʘ ʥʘ ʧʦʚʝʨʭʥʽ ʚʦʜʠ.  

ɽʥʮʝʬʘʣʽʪʦʛʝʥʥʫ ʝʤʫʣʴʩʽʶ (ʧʦʚʥʠʡ ʘʜ'ʶʚʘʥʪ ʌʨʝʡʥʜʘ (ʇɸʌ) + 

ʛʦʤʦʛʝʥʘʪ ʤʦʟʢʫ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 1:1) ʚʚʦʜʠʣʠ ʚ ʩʧʦʣʫʯʥʫ ʪʢʘʥʠʥʫ ʭʚʦʩʪʘ   

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʱʫʨʽʚ ʟ ʨʦʟʨʘʭʫʥʢʫ 0,1 ʤʣ ʥʘ 100 ʛ ʤʘʩʠ ʪʚʘʨʠʥʠ. ʑʦʜʥʷ 

ʧʨʦʪʷʛʦʤ ʤʽʩʷʮʷ (ʩʝʨʝʜʥʷ ʪʨʠʚʘʣʽʩʪʴ ɽɸɽ) ʪʚʘʨʠʥ ʟʚʘʞʫʚʘʣʠ ʽ ʦʮʽʥʶʚʘʣʠ ʾʭ 

ʥʝʚʨʦʣʦʛʽʯʥʠʡ ʩʪʘʪʫʩ: ʨʝʻʩʪʨʫʚʘʣʠ ʯʘʩ ʧʦʯʘʪʢʫ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʡʦʛʦ 

ʪʨʠʚʘʣʽʩʪʴ ʽ ʪʷʞʢʽʩʪʴ ʥʝʚʨʦʣʦʛʽʯʥʠʭ ʨʦʟʣʘʜʽʚ, ʷʢʫ ʦʮʽʥʶʚʘʣʠ ʚ ʙʘʣʘʭ ʟʘ 

ʢʣʽʥʽʯʥʠʤ ʽʥʜʝʢʩʦʤ. ʂʣʽʥʽʯʥʠʡ ʽʥʜʝʢʩ ʚʠʟʥʘʯʘʣʠ ʟʘ ʰʢʘʣʦʶ: ʤ'ʷʟʦʚʘ 

ʩʣʘʙʢʽʩʪʴ ʦʜʥʽʻʾ ʢʽʥʮʽʚʢʠ ï İ ʙʘʣʠ, ʧʘʨʝʟ ï 1 ʙʘʣ, ʧʘʨʘʣʽʯ ï 1 İ ʙʘʣʠ. ʇʨʠ 

ʟʘʣʫʯʝʥʥʽ ʚ ʧʨʦʮʝʩ ʜʝʢʽʣʴʢʦʭ ʢʽʥʮʽʚʦʢ ʧʽʜʩʫʤʦʚʫʚʘʣʠ ʙʘʣʠ. ɺʽʜʩʫʪʥʽʩʪʴ 

ʧʦʨʫʰʝʥʴ ʧʨʠʡʤʘʣʠ ʟʘ 0 ʙʘʣʽʚ, ʣʝʪʘʣʴʥʠʡ ʨʝʟʫʣʴʪʘʪ ï 6 ʙʘʣʽʚ. ʊʚʘʨʠʥ ʟ 

ʢʣʽʥʽʯʥʠʤʠ ʽʥʜʝʢʩʦʤ İ - 2 İ ʙʘʣʠ ʚʚʘʞʘʣʠ ʪʘʢʠʤʠ, ʷʢʽ ʣʝʛʢʦ çʭʚʦʨʽʶʪʴè; 3 ï 

6 ʙʘʣʽʚ ʚʽʜʧʦʚʽʜʘʣʦ ʚʘʞʢʦʛʦ ʧʝʨʝʙʽʛʫ ɽɸɽ. ɼʣʷ ʽʥʪʝʛʨʘʪʠʚʥʦʾ ʦʮʽʥʢʠ ʪʷʞʢʦʩʪʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʘʣʝʨʛʽʯʥʦʛʦ ʝʥʮʝʬʘʣʦʤʽʻʣʽʪʫ ʜʣʷ ʢʦʞʥʦʾ ʪʚʘʨʠʥʠ 

ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʢʫʤʫʣʷʪʠʚʥʠʡ ʽʥʜʝʢʩ ï ʩʫʤʫ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʢʣʽʥʽʯʥʠʭ 

ʽʥʜʝʢʩʽʚ ʟʘ ʧʝʨʽʦʜ çʭʚʦʨʦʙʠè. ʂʨʽʤ ʪʦʛʦ, ʜʣʷ ʛʨʫʧʠ ʱʫʨʽʚ ʘʢʪʠʚʥʦʛʦ 

ʢʦʥʪʨʦʣʶ ʨʦʟʨʘʭʦʚʫʚʘʣʠ: 1) ʪʨʠʚʘʣʽʩʪʴ ʣʘʪʝʥʪʥʦʛʦ ʧʝʨʽʦʜʫ ɽɸɽ; 2) ʟʘʛʘʣʴʥʝ 

ʯʠʩʣʦ çʭʚʦʨʠʭè ʽ çʚʘʞʢʦ ʭʚʦʨʠʭè ʱʫʨʽʚ (ʚ % ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʫ ʛʨʫʧʽ); 3) 

ʩʝʨʝʜʥʽʡ ʢʣʽʥʽʯʥʠʡ ʽʥʜʝʢʩ ʥʘ ʧʽʢʫ ʟʘʭʚʦʨʶʚʘʥʥʷ; 4) ʩʝʨʝʜʥʽʡ ʢʫʤʫʣʷʪʠʚʥʠʡ 

ʽʥʜʝʢʩ ʭʚʦʨʦʙʠ; 5) ʩʝʨʝʜʥʶ ʪʨʠʚʘʣʽʩʪʴ ʟʘʭʚʦʨʶʚʘʥʥʷ  [64, 76, 114, 146, 183]. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʶʚʘʣʠ ʟ ʛʨʫʧʦʶ ʢʦʥʪʨʦʣʴʥʠʭ ʽʥʪʘʢʪʥʠʭ 

ʪʚʘʨʠʥ, ʷʢʠʤ ʚ ʘʥʘʣʦʛʽʯʥʦʤʫ ʨʝʞʠʤʽ ʚʚʦʜʠʣʠ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʨʦʟʯʠʥ. 
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ʊʘʙʣʠʮʷ 2.2 

ʉʪʨʫʢʪʫʨʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

 ̄ ɽʪʘʧ ʜʦʩʣʽʜʞʝʥʥʷ ɻʨʫʧʠ ʪʚʘʨʠʥ ʆʩʥʦʚʥʽ ʤʝʪʦʜʠ ʜʣʷ ʦʮʽʥʢʠ 
ɼʦʩʣʽʜʥʽ ʧʦʢʘʟʥʠʢʠ/ʛʨʫʧʠ ʪʚʘʨʠʥ, ʱʦ 

ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ 

1

. 

ʇʨʦʚʝʜʝʥʥʷ 

ʧʦʨʽʚʥʷʣʴʥʠʭ 

ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ 

ʘʥʪʠʥʦʮʠʮʝʧʪʠʚʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ 

ʥʝʦʧʽʦʾʜʥʠʭ ʽ 

ʘʜ'ʶʚʘʥʪʥʠʭ 

ʘʥʘʣʴʛʝʪʠʢʽʚ ʟʘ ʫʤʦʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʘʣʝʨʛʽʯʥʦʛʦ 

ʝʥʮʝʬʘʣʦʤʽʻʣʽʪʫ. 

ʆʙˇʨʫʥʪʫʚʘʥʥʷ 

ʩʪʨʘʪʝʛʽʾ ʨʘʮʽʦʥʘʣʴʥʦʾ 

ʪʝʨʘʧʽʾ 

ʟʥʝʙʦʣʶʶʯʠʤʠ 

ʟʘʩʦʙʘʤʠ ʧʨʠ ɽɸɽ.  

ɯ ï ʥ̔ʪʘʢʪʥʽ (ʧʘʩʠʚʥʠʡ 

ʢʦʥʪʨʦʣʴ); 

ɯɯ ï ʪʚʘʨʠʥʠ ʟ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʘʣʝʨʛʽʯʥʠʤ 

ʝʥʮʝʬʘʣʦʤʽʻʣʽʪʦʤ (ɽɸɽ, 

ʘʢʪʠʚʥʠʡ ʢʦʥʪʨʦʣʴ); 

ɯɯɯ ï ɽɸɽ + ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥ 

(ʄʇ);  

ɯV ï ɽɸɽ + ʄʇ + ʧʘʨʘʮʝʪʘʤʦʣ;  

V ï ɽɸɽ + ʄʇ + ʜʠʢʣʦʬʝʥʘʢ; 

Vɯ ï ɽɸɽ + ʄʇ + ʽʙʫʧʨʦʬʝʥ; 

Vɯɯ ï ɽɸɽ + ʄʇ + 

ʣʦʨʥʦʢʩʠʢʘʤ; 

Vɯɯɯ ï ɽɸɽ + ʄʇ + ʤʝʣʦʢʩʠʢʘʤ; 

ɯʍ ï ɽɸɽ + ʄʇ + ʢʝʪʦʨʦʣʘʢ; 

ʍ ï ɽɸɽ + ʄʇ + ʢʘʨʙʘʤʘʟʝʧʽʥ; 

ʍɯ ï ɽɸɽ + ʄʇ + ʪʦʧʽʨʘʤʘʪ; 

ʍɯɯ ï ɽɸɽ + ʄʇ + ʚʘʣʴʧʨʦʘʪ 

ʥʘʪʨʽʶ; 

ʍɯɯɯ ï ɽɸɽ + ʄʇ + ʛʘʙʘʧʝʥʪʠʥ; 

ʍɯV ï ɽɸɽ + ʄʇ + ʧʨʝʛʘʙʘʣʽʥ; 

ʍV ï ɽɸɽ + ʄʇ + 

ʘʤʽʪʨʠʧʪʠʣʽʥ; 

ʍVɯ ï ɽɸɽ + ʄʇ + ʬʣʫʦʢʩʝʪʠʥ; 

ʍVɯɯ ï ɽɸɽ + ʄʇ + 

ʧʘʨʦʢʩʝʪʠʥ; 

ʍVɯɯɯ ï ɽɸɽ + ʄʇ + ʪʨʘʟʦʜʦʥ 

ɸʥʪʠʥʦʮʠʮʝʧʪʠʚʥʠʡ ʧʦʪʝʥʮʽʘʣ 
ɺʝʣʠʯʠʥʘ ʧʦʨʦʛʫ ʙʦʣʴʦʚʦʾ 

ʯʫʪʣʠʚʦʩʪʽ/ʚʩʽ 

ʆʨʽʻʥʪʦʚʥʦ-ʜʦʩʣʽʜʥʠʮʴʢʘ ʘʢʪʠʚʥʽʩʪʴ 

ʂʽʣʴʢʽʩʪʴ ʧʝʨʝʪʥʫʪʠʭ ʢʚʘʜʨʘʪʽʚ, 

ʚʝʨʪʠʢʘʣʴʥʠʭ ʧʽʜʡʦʤʽʚ, ʜʦʩʣʽʜʞʝʥʠʭ 

çʥʽʨʦʢè ʚ ʪʝʩʪʽ çʚʽʜʢʨʠʪʝ ʧʦʣʝè/ʚʩʽ 

ʆʮʽʥʢʘ ʤôʷʟʦʚʦʛʦ ʪʦʥʫʩʫ ʊʨʠʚʘʣʽʩʪʴ çʟʘʚʠʩʘʥʥʷè/ ʚʩʽ 

ʆʮʽʥʢʘ ʘʥʪʠʜʝʧʨʝʩʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʃʘʪʝʥʪʥʠʡ ʧʝʨʽʦʜ ʽʤʤʦʙʽʣʴʥʦʩʪʽ, 

ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ çʟʘʚʠʩʘʥʴè, 

ʩʫʤʘʨʥʠʡ ʯʘʩ ʽʤʤʦʙʽʣʴʥʦʩʪʽ ʚ ʪʝʩʪʽ 

ʇʦʨʩʦʣʪʘ/ ɯɯ, ɯɯɯ, ʍV ï ʍVɯɯɯ 

ʇʦʪʝʥʮʽʶʚʘʥʥʷ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʩʥʫ 
ʃʘʪʝʥʪʥʠʡ ʧʝʨʽʦʜ ʪʘ ʪʨʠʚʘʣʽʩʪʴ ʩʥʫ/ 

ɯɯ, ɯɯɯ, ʍV ï ʍVɯɯɯ 

ʆʮʽʥʢʘ ʧʨʦʷʚʽʚ ʥʝʚʨʦʧʘʪʠʯʥʦʛʦ 

ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ 

ɺʝʣʠʯʠʥʘ ʧʦʨʦʛʫ ʪʘʢʪʠʣʴʥʦʾ 

ʘʣʣʦʜʠʥʽʾ, ʢʽʣʴʢʽʩʪʴ ʟʜʨʠʛʘʥʴ, 

ʣʘʪʝʥʪʥʠʡ ʧʝʨʽʦʜ ʫʥʠʢʥʝʥʥʷ (çhot 

plateè)/ ɯɯ, ɯɯɯ, ʍ ï ʍVɯɯɯ  

ʇʨʦʪʠʟʘʧʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ 
ɸʢʪʠʚʥʽʩʪʴ PGH-ʩʠʥʪʘʟʠ/ ɯ ï ɯɯɯ, V ï 

Vɯɯɯ 

ɼʦʩʣʽʜʞʝʥʥʷ ʦʢʩʠʜʘʥʪʥʦ-

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦ ʾʥʘʧʨʫʛʠ 
ʄɼɸ, ʉʆɼ / ɯ ï ɯɯɯ, ʍ ï ʍɯV 

ɼʦʩʣʽʜʞʝʥʥʷ ʬʘʨʤʘʢʦʢʽʥʝʪʠʯʥʦʾ 

ʩʫʤʽʩʥʦʩʪʽ ʽʥʛʨʝʜʽʻʥʪʽʚ  

ʂʦʤʧôʶʪʝʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ/ VIIɯ, 

ʍɯɯɯ 

ɻ̔ ʩʪʦʤʦʨʬʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʥʝ ʜʦʩʣʽʜʞʝʥʥʷ 

ʛʽʧʦʢʘʤʧʫ ʪʘ ʢʦʨʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ/ 

ɯɯ, ɯɯɯ, Vɯɯɯ,  ʍɯɯɯ, ʍVɯɯɯ 
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2

. 

ʇʨʦʚʝʜʝʥʥʷ 

ʧʦʨʽʚʥʷʣʴʥʠʭ 

ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ 

ʥʝʡʨʦʧʨʦʪʝʢʪʦʨʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʟʘʩʦʙʽʚ 

ʥʝʡʨʦʧʨʦʪʝʢʪʠʚʥʦ-

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʟʘ ʫʤʦʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʘʣʝʨʛʽʯʥʦʛʦ 

ʝʥʮʝʬʘʣʦʤʽʻʣʽʪʫ. 

ʇʦʰʫʢ ʤʦʞʣʠʚʦʩʪʝʡ 

ʦʧʪʠʤʽʟʘʮʽʾ 

ʬʘʨʤʘʢʦʪʝʨʘʧʽʾ 

ʢʦʛʥʽʪʠʚʥʠʭ ʽ 

ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʠʭ 

ʧʦʨʫʰʝʥʴ ʧʨʠ ɽɸɽ 

ɯ ï ʥ̔ʪʘʢʪʥʽ (ʧʘʩʠʚʥʠʡ 

ʢʦʥʪʨʦʣʴ); 

ɯɯ ï ʪʚʘʨʠʥʠ ʟ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʘʣʝʨʛʽʯʥʠʤ 

ʝʥʮʝʬʘʣʦʤʽʻʣʽʪʦʤ (ɽɸɽ, 

ʘʢʪʠʚʥʠʡ ʢʦʥʪʨʦʣʴ); 

ɯɯɯ ï ɽɸɽ + ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥ 

(ʄʇ);  

ɯV ï ɽɸɽ + ʄʇ + ʥʝʡʨʦʚʽʪʘʥ;  

V ï ɽɸɽ + ʄʇ + ʘʣʴʬʘ-ʣʽʧʦʻʚʘ 

ʢʠʩʣʦʪʘ; 

Vɯ ï ɽɸɽ + ʄʇ + ʥʽʮʝʨʛʦʣʽʥ; 

Vɯɯ ï ɽɸɽ + ʄʇ + ʜʦʥʝʧʝʟʠʣ; 

Vɯɯɯ ï ɽɸɽ + ʄʇ + ʮʠʪʠʢʦʣʽʥ  

 

ʆʮʽʥʢʘ ʧʝʨʝʙʽʛʫ ɽɸɽ 

ʃʘʪʝʥʪʥʠʡ ʧʝʨʽʦʜ ʪʘ ʪʨʠʚʘʣʽʩʪʴ ɽɸɽ, 

ʢʣʽʥʽʯʥʠʡ ʽʥʜʝʢʩ, ʢʫʤʫʣʷʪʠʚʥʠʡ 

ʽʥʜʝʢʩ/ ɯɯ ï VIIɯ 

ʆʨʽʻʥʪʦʚʥʦ-ʜʦʩʣʽʜʥʠʮʴʢʘ ʘʢʪʠʚʥʽʩʪʴ 

ʂʽʣʴʢʽʩʪʴ ʧʝʨʝʪʥʫʪʠʭ ʢʚʘʜʨʘʪʽʚ, 

ʚʝʨʪʠʢʘʣʴʥʠʭ ʧʽʜʡʦʤʽʚ, ʜʦʩʣʽʜʞʝʥʠʭ 

çʥʽʨʦʢè ʚ ʪʝʩʪʽ çʚʽʜʢʨʠʪʝ ʧʦʣʝè/ ɯ ï 

ɯII, V ï VIIɯ 

ʂʦʛʥʽʪʠʚʥʽ ʬʫʥʢʮʽʾ 
ʃʘʪʝʥʪʥʠʡ ʧʝʨʽʦʜ ʋʈʇʋ, ʂɸʘ, ʂʇɹɺ/ ɯ 

ï ɯII, V ï VIIɯ 

ʆʮʽʥʢʘ ʧʨʦʷʚʽʚ ʥʝʚʨʦʧʘʪʠʯʥʦʛʦ 

ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ 

ɺʝʣʠʯʠʥʘ ʧʦʨʦʛʫ ʪʘʢʪʠʣʴʥʦʾ 

ʘʣʣʦʜʠʥʽʾ, ʢʽʣʴʢʽʩʪʴ ʟʜʨʠʛʘʥʴ 

(ʬʦʨʤʘʣʽʥʦʚʠʡ ʪʝʩʪ), ʣʘʪʝʥʪʥʠʡ 

ʧʝʨʽʦʜ ʫʥʠʢʥʝʥʥʷ (çhot plateè)/ ɯ ï ɯII, 

V ï VIIɯ 

ɼʦʩʣʽʜʞʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʦʙʤʽʥʫ 

ʃʘʢʪʘʪ, ʧʽʨʫʚʘʪ, ʤʘʣʘʪ, ʽʟʦʮʠʪʨʘʪ, 

ʘʩʧʘʨʪʘʪ, ɸʊʌ, ɸʄʌ, ɸɼʌ, ʂʌʂ, 

ɺɺ-ʂʌʂ/ ɯ ï ɯII, VIIɯ 

ɺʠʟʥʘʯʝʥʥʷ ʤʽʪʦʧʨʦʪʝʢʪʠʚʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ 
ȹɣm, Ɋ/ ɯ ï ɯII, VIIɯ 

ʆʮʽʥʢʘ ʤʦʨʬʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʥʝʡʨʦʥʽʚ 

ʑʽʣʴʥʽʩʪʴ ʪʘ ʧʣʦʱʘ ʥʝʡʨʦʥʽʚ, ʚʤʽʩʪ 

ʈʅʂ, ʜʦʣʷ ʘʧʦʧʪʠʯʥʠʭ ʢʣʽʪʠʥ / ɯ ï ɯII, 

VIIɯ 

ɼʦʩʣʽʜʞʝʥʥʷ ʬʘʨʤʘʢʦʢʽʥʝʪʠʯʥʦʾ 

ʩʫʤʽʩʥʦʩʪʽ ʽʥʛʨʝʜʽʻʥʪʽʚ  
ʂʦʤʧôʶʪʝʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ/ VIIɯ 

ɻ̔ ʩʪʦʤʦʨʬʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʥʝ ʜʦʩʣʽʜʞʝʥʥʷ 

ʛʽʧʦʢʘʤʧʫ ʪʘ ʢʦʨʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ / ɯ 

ï ɯII, VIIɯ 
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2.2.2. ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʽʥʪʝʛʨʘʪʠʚʥʠʭ ʬʫʥʢʮʽʡ ʤʦʟʢʫ 

 

2.2.2.1. ɼʦʩʣʽʜʞʝʥʥʷ ʨʫʭʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʘʢʪʠʚʥʦʩʪʽ  

ɼʣʷ ʦʮʽʥʢʠ  ʧʦʚʝʜʽʥʢʦʚʠʭ ʨʝʘʢʮʽʡ ʪʚʘʨʠʥ ʚʠʢʦʨʠʩʪʘʥʠʡ ʪʝʩʪ çʚʽʜʢʨʠʪʝ 

ʧʦʣʝè, ʷʢʠʡ  ʜʦʟʚʦʣʷʻ ʚʽʜʥʦʩʥʦ ʰʚʠʜʢʦ ʚʠʟʥʘʯʠʪʠ ʬʽʟʽʦʣʦʛʽʯʥʫ ʨʝʘʢʮʽʶ ʥʘ 

ʥʦʚʝ ʩʝʨʝʜʦʚʠʱʝ ʪʘ ʦʪʨʠʤʘʪʠ ʙʘʛʘʪʦʛʨʘʥʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʨʫʭʦʚʫ,  

ʜʦʩʣʽʜʥʠʮʴʢʫ ʪʘ ʝʤʦʮʽʡʥʫ ʘʢʪʠʚʥʽʩʪʴ ʪʚʘʨʠʥ. ɼʘʥʘ ʤʦʜʝʣʴ ʟʘʩʥʦʚʘʥʘ ʥʘ 

ʢʦʥʬʣʽʢʪʽ ʜʚʦʭ ʤʦʪʠʚʘʮʽʡ ï ʽʥʩʪʠʥʢʪʠʚʥʦʾ ʪʝʥʜʝʥʮʽʾ ʜʦ ʜʦʩʣʽʜʞʝʥʥʷ ʥʦʚʦʛʦ 

ʩʪʘʥʦʚʠʱʘ ʽ ʪʝʥʜʝʥʮʽʾ ʜʦ ʤʽʥʽʤʽʟʘʮʽʾ ʤʦʞʣʠʚʦʾ ʥʝʙʝʟʧʝʢʠ ʟ ʡʦʛʦ ʩʪʦʨʦʥʠ.  

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʫʩʪʘʥʦʚʢʘ çʚ̔ ʜʢʨʠʪʝ ʧʦʣʝè ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʜʦʙʨʝ 

ʦʩʚʽʪʣʝʥʫ ʢʚʘʜʨʘʪʥʫ ʧʣʦʱʘʜʢʫ ʨʦʟʤʽʨʘʤʠ 100 ʭ 100 ʩʤ ʟ ʙʽʣʠʤʠ 

ʚʝʨʪʠʢʘʣʴʥʠʤʠ ʩʪ̔ʥʢʘʤʠ ʚʠʩʦʪʦ ʁ 40 ʩʤ. ʅʘ ʚʩ̔ʡ ʧʣʦʱʠʥʽ ʧʽʜʣʦʛʠ ʜʘʥʦʾ 

ʫʩʪʘʥʦʚʢʠ ʨ̔ʚʥʦʤʨ̔ʥʦ ʨʦʟʤʽʱʝʥʽ 16 ʦʪʚʦʨʽʚ (çʥ̔ʨʦʢè) ʜʽʘʤʝʪʨʦʤ 6 ʩʤ. ʊʚʘʨʠʥ 

ʧʦ ʯʝʨʟʽ ʧʨʠʤʽʱʫʚʘʣʠ ʚ ʮʝʥʪʨ ʧʦʚʝʨʭʥʽ ʽ ʥʘ ʧʨʦʪʷʟʽ 3 ʭʚʠʣʠʥ ʚʽʜʩʪʝʞʫʚʘʣʠ ʾʭ 

ʧʦʚʝʜʽʥʢʫ. ʎʽʣʽʩʥʫ ʦʮʽʥʢʫ ʧʨʦʚʦʜʠʣʠ ʧʦ ʢʽʣʴʢʦʩʪʽ ʧʝʨʝʪʥʫʪʠʭ ʢʚʘʜʨʘʪʽʚ 

(ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ), ʚʝʨʪʠʢʘʣʴʥʠʭ ʧʽʜʡʦʤʽʚ ʪʘ ʟʘʛʣʷʜʘʥʴ ʫ ʥʽʨʢʠ 

(ʜʦʩʣʽʜʥʠʮʴʢʘ ʘʢʪʠʚʥʽʩʪʴ) ʥʘ 12 ʪʘ 17 ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ [81]. 

 

2.2.2.2. ɺʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʥʘ ʧʨʦʮʝʩʠ ʥʘʚʯʘʥʥʷ ʪʘ ʢʦʥʩʦʣʽʜʘʮʽʾ ʝʥʛʨʘʤ 

ʧʘʤ'ʷʪʽ 

ʌʝʥʦʤʝʥʦʣʦʛʽʷ ʨʦʟʣʘʜʽʚ ʚʠʱʠʭ ʧʩʠʭʽʯʥʠʭ ʬʫʥʢʮʽʡ ʧʨʠ ʨʦʟʩʽʷʥʦʤʫ 

ʩʢʣʝʨʦʟʽ ʩʪʘʣʘ ʧʨʝʜʤʝʪʦʤ ʥʠʟʢʠ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʦʚʝʜʝʥʠʭ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ. ʇʨʠ 

ʮʴʦʤʫ ʚʠʨʘʞʝʥʽʩʪʴ ʧʦʨʫʰʝʥʴ ʫ ʢʦʛʥʽʪʠʚʥʽʡ ʩʬʝʨʽ ʜʫʞʝ ʨʽʟʥʘ ï ʚʽʜ ʧʦʚʥʦʛʦ 

ʟʙʝʨʝʞʝʥʥʷ ʜʦ ʚʘʞʢʠʭ ʨʦʟʣʘʜʽʚ ʚʞʝ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʭʚʦʨʦʙʠ [13, 84]. 

ʋ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʦʮʽʥʢʫ ʽʥʪʝʛʨʘʪʠʚʥʠʭ ʬʫʥʢʮʽʡ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʫ 

ʱʫʨʽʚ ʧʨʦʚʝʜʝʥʦ ʚ ʪʝʩʪʽ ʫʤʦʚʥʦʾ ʨʝʘʢʮʽʾ ʧʘʩʠʚʥʦʛʦ ʫʥʠʢʥʝʥʥʷ (ʋʈʇʋ) 

ɺʢʘʟʘʥʠʡ ʨʝʬʣʝʢʩ ʬʦʨʤʫʚʘʣʠ ʚ ʢʘʤʝʨʽ ʨʦʟʤʽʨʦʤ 60 Ĭ 30 Ĭ 35 ʩʤ, ʧʦʜʽʣʝʥʽʡ ʥʘ 

ʪʨʠ ʨʽʚʥʠʭ ʚʽʜʩʽʢʠ; ʟ ʦʩʚʽʪʣʝʥʦʛʦ ʮʝʥʪʨʘʣʴʥʦʛʦ ʚʽʜʩʽʢʫ ʜʚʝʨʮʷʪʘ ʚʝʣʠ ʜʦ 

ʪʝʤʥʠʭ ʙʦʢʦʚʠʭ [80]. ʎʝʥʪʨʘʣʴʥʠʡ ʚʽʜʩʽʢ ʻ ʦʩʚʽʪʣʝʥʠʤ, ʘ ʣʽʚʠʡ ʪʘ ʧʨʘʚʠʡ 
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ʪʝʤʥʠʤʠ ʪʘ ʦʩʥʘʱʝʥʽ ʝʣʝʢʪʨʠʬʽʢʦʚʘʥʦʶ ʧʽʜʣʦʛʦʶ. ɼʘʥʘ ʤʦʜʠʬʽʢʘʮʽʷ, ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʢʣʘʩʠʯʥʦʾ ï ʜʚʦʭʢʘʤʝʨʥʦʾ,  ʜʦʟʚʦʣʷʻ ʦʮʽʥʶʚʘʪʠ ʧʨʦʩʪʦʨʦʚʠʡ 

ʢʦʤʧʦʥʝʥʪ ʧʘʤôʷʪʽ.  

ɼʣʷ ʘʥʘʣʽʟʫ ʧʨʦʮʝʩʽʚ ʚʚʦʜʫ ʽʥʬʦʨʤʘʮʽʾ ʟʘʩʦʙʠ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʟ ʜʨʫʛʦʾ ʧʦ 

10-ʫ ʜʦʙʫ ʧʽʩʣʷ ʽʥʜʫʢʮʽʾ ɽɸɽ (ʣʘʪʝʥʪʥʘ ʬʘʟʘ). ɿ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ 

ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʧʨʦʮʝʩʠ ʟʙʝʨʝʞʝʥʥʷ ʫʤʦʚʥʦʾ ʥʘʚʠʯʢʠ, 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʦʜʘʣʴʰʝ ʚʚʝʜʝʥʥʷ ʧʨʝʧʘʨʘʪʽʚ ʧʨʦʪʷʛʦʤ 20 ʜʽʙ (ʩʝʨʝʜʥʷ 

ʪʨʠʚʘʣʽʩʪʴ ɽɸɽ). ʅʘ 10-ʠʡ ʜʦʩʣʽʜʥʠʡ ʜʝʥʴ ʧʽʩʣʷ ʽʥʦʢʫʣʷʮʽʾ ʝʥʮʝʬʘʣʽʪʦʛʝʥʥʦʾ 

ʝʤʫʣʴʩʽʾ ʪʚʘʨʠʥ ʧʨʠʤʽʱʫʚʘʣʠ ʚ ʢʘʤʝʨʫ ʟ ʚʽʜʢʨʠʪʠʤʠ ʜʚʝʨʮʷʪʘʤʠ ʽ ʧʨʦʪʷʛʦʤ 3 

ʭʚʠʣʠʥ ʬʽʢʩʫʚʘʣʠ ʣʘʪʝʥʪʥʠʡ ʧʝʨʽʦʜ ʟʘʭʦʜʫ ʚ ʦʜʠʥ ʟ ʪʝʤʥʠʭ ʚʽʜʩʽʢʽʚ (ʃʇ1). 

ʅʘ 12-ʠʡ ʜʝʥʴ ʪʚʘʨʠʥ ʧʦʤʽʱʘʣʠ ʚ ʩʚʽʪʣʠʡ ʚʽʜʩʽʢ, ʧʨʠ ʮʴʦʤʫ ʜʚʝʨʮʷʪʘ ʚ 

ʣʽʚʠʡ ʚʽʜʩʽʢ ʟʘʣʠʰʘʣʠʩʷ ʟʘʢʨʠʪʠʤʠ. ʇʽʩʣʷ ʟʘʭʦʜʫ ʱʫʨʘ ʚ ʧʨʘʚʠʡ ʚʽʜʩʽʢ, 

ʜʚʝʨʮʷʪʘ ʟʘʢʨʠʚʘʣʠ ʽ ʪʚʘʨʠʥʽ ʯʝʨʝʟ ʝʣʝʢʪʨʠʬʽʢʦʚʘʥʫ ʧʽʜʣʦʛʫ ʥʘʥʦʩʠʣʠ 5 

ʫʜʘʨʽʚ ʩʪʨʫʤʦʤ ʩʠʣʦʶ 1 ʤɸ ʟ ʽʥʪʝʨʚʘʣʦʤ 5 ʩ ʪʘ ʪʨʠʚʘʣʽʩʪʶ ʢʦʞʥʦʛʦ ʽʤʧʫʣʴʩʫ 

ï 1 ʩ. ʈʝʻʩʪʨʫʚʘʣʠ ʣʘʪʝʥʪʥʠʡ ʧʝʨʽʦʜ ʟʘʭʦʜʫ ʚ ʪʝʤʥʠʡ ʚʽʜʩʽʢ (ʃʇ2). 

ʅʘ 20-ʪʫ ʜʦʙʫ ʧʨʦʚʦʜʠʣʠ ʪʝʩʪʫʚʘʥʥʷ. ʊʚʘʨʠʥ ʧʦʤʽʱʘʣʠ ʚ ʩʪʘʨʪʦʚʠʡ 

ʚʽʜʩʽʢ ʧʨʠ ʦʙʦʭ ʚʽʜʢʨʠʪʠʭ ʜʚʝʨʮʷʪʘʭ. ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʥʘ ʧʨʦʪʷʟʽ 

3 ʭʚʠʣʠʥ. ɺʘʞʣʠʚʠʤ ʢʨʠʪʝʨʽʻʤ ʥʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʙʫʣʘ ʢʽʣʴʢʽʩʪʴ ʪʚʘʨʠʥ, ʱʦ 

ʟʘʣʠʰʠʣʠʩʷ ʫ ʮʝʥʪʨʘʣʴʥʦʤʫ ʚʽʜʩʽʢʫ, ʱʦ ʩʚʽʜʯʠʣʘ ʧʨʦ ʩʪʫʧʽʥʴ ʥʘʚʯʘʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ. ʊʘʢʦʞ ʬʽʢʩʫʚʘʣʠ ʣʘʪʝʥʪʥʠʡ ʧʝʨʽʦʜ ʟʘʭʦʜʫ ʜʦ 

ʪʝʤʥʦʛʦ ʚʽʜʩʽʢʫ (ʃʇ3) ʜʣʷ ʪʚʘʨʠʥ ʟ ʚʽʜʩʫʪʥʴʦʶ ʥʘʚʠʯʢʦʶ ʪʘ ʧʨʦʩʪʦʨʦʚʠʡ 

ʚʠʙʽʨ (ʧʨʘʚʠʡ çʥʝʙʝʟʧʝʯʥʠʡè ʯʠ ʣʽʚʠʡ çʙʝʟʧʝʯʥʠʡè). ɼʣʷ ʪʚʘʨʠʥ, ʱʦ 

ʟʘʣʠʰʘʣʠʩʷ ʫ ʮʝʥʪʨʘʣʴʥʽʡ ʟʦʥʽ ʥʘ ʧʨʦʪʷʟʽ 3 ʭʚʠʣʠʥ, ʣʘʪʝʥʪʥʠʡ ʧʝʨʽʦʜ 

ʧʨʠʡʤʘʚʩʷ ʟʘ 180 ʩ. ʇʨʦʩʪʦʨʦʚʫ ʧʝʨʝʚʘʛʫ ʦʮʽʥʶʚʘʣʠ ʧʦ ʜʚʦʭ ʧʦʢʘʟʥʠʢʘʭ: 

ʢʽʣʴʢʦʩʪʽ ʪʚʘʨʠʥ, ʱʦ ʟʘʣʠʰʠʣʠʩʷ ʚ ʮʝʥʪʨʘʣʴʥʦʤʫ ʚʽʜʩʽʢʦʚʽ, ʪʘ ʢʦʝʬʽʮʽʻʥʪʦʚʽ 

ʧʝʨʝʚʘʛʠ ʙʝʟʧʝʯʥʦʛʦ ʚʽʜʩʽʢʫ (ʂʇɹɺ; ʯʘʩʪʢʦʚʝ ʚʽʜʜʽʣʝʥʥʷ ʯʠʩʣʘ ʱʫʨʽʚ, ʱʦ 

ʚʠʙʨʘʣʠ çʙʝʟʧʝʯʥʠʡè ʚʽʜʩʽʢ ʥʘ ʢʽʣʴʢʽʩʪʴ ʪʚʘʨʠʥ, ʷʢʽ ʚʠʙʨʘʣʠ çʥʝʙʝʟʧʝʯʥʠʡè.  

ʇʨʠ ʟʙʝʨʝʞʝʥʥʽ ʤʥʝʩʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʚʘʨʠʥʘ ʧʘʤôʷʪʘʣʘ ʧʨʦ ʥʘʥʝʩʝʥʝ ʚ 

ʪʝʤʥʽʡ ʢʘʤʝʨʽ ʝʣʝʢʪʨʦʙʦʣʴʦʚʝ ʧʦʜʨʘʟʥʝʥʥʷ, ʪʦʤʫ ʙʽʣʴʰʘ ʨʽʟʥʠʮʷ ʤʽʞ ʃʇ1 ʽ 
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ʃʇ2 (æʃʇ2-1), ʘ ʪʘʢʦʞ ʃʇ1 ʽ ʃʇ3 (æʃʇ3-1) ʩʚʽʜʯʠʣʦ ʧʨʦ ʢʨʘʱʠʡ ʩʪʫʧʽʥʴ 

ʟʘʧʘʤôʷʪʦʚʫʚʘʥʥʷ [178]. 

ɼʣʷ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʽʜʪʚʦʨʝʥʥʷ ʥʘʚʠʯʢʠ ʋʈʇʋ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʪʘ ʾʭ ʢʦʤʙʽʥʘʮʽʡ ʚʠʨʘʭʦʚʫʚʘʣʠ ʢʦʝʬʽʮʽʻʥʪ 

ʘʥʪʠʘʤʥʝʩʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ (ʂɸʘ) ʧʦ ʥʘʩʪʫʧʥʽʡ ʬʦʨʤʫʣʽ [173]: 

ʂɸʘ = (æʃʇ ʧʨʝʧʘʨʘʪ ï æʃʇɽɸɽ)/ (æʃʇ ʽʥʪʘʢʪʥʽ ï æʃʇ ɽɸɽ) ǐ 100%, 

ʜʝ æʃʇ = ʃʇ ʪʝʩʪʫʚʘʥʥʷ ï ʃʇ ʚʠʨʦʙʣʝʥʥʷ ʨʝʬʣʝʢʩʫ  

 

2.2.3. ɼʦʩʣʽʜʞʝʥʥʷ ʘʥʘʣʴʛʝʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ  

ʈʝʘʢʮʽʷ  ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ ʽ ʪʚʘʨʠʥ ʥʘ ʙʽʣʴ ʻ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʦʶ ʪʘ 

ʚʢʣʶʯʘʻ ʨʽʟʥʦʤʘʥʽʪʥʽ ʝʤʦʮʽʡʥʽ, ʤʦʪʦʨʥʽ, ʚʝʛʝʪʘʪʠʚʥʽ ʪʘ ʛʫʤʦʨʘʣʴʥʽ ʧʨʦʷʚʠ. ʎʽ 

ʧʦʢʘʟʥʠʢʠ ʥʝʦʙʭʽʜʥʦ ʜʠʬʝʨʝʥʮʽʶʚʘʪʠ ʧʨʠ ʚʠʚʯʝʥʥʽ ʘʥʘʣʴʛʝʪʠʢʽʚ, ʷʢʽ  

ʧʦʚʠʥʥʽ ʧʨʠʛʥʽʯʫʚʘʪʠ ʨʝʘʢʮʽʶ ʥʘ ʙʽʣʴ ʥʝ ʪʽʣʴʢʠ ʚ ʾʾ ʤʦʪʦʨʥʦʤʫ ʽ  ʚʝʛʝʪʘʪʠʚʥʦ-

ʛʫʤʦʨʘʣʴʥʦʤʫ, ʘʣʝ ʡ ʽ ʚ ʧʩʠʭʦʣʦʛʽʯʥʦʤʫ ʚʠʨʘʞʝʥʥʽ.  

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʧʽʜʭʦʜʽʚ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʥʦʮʠʮʝʧʪʠʚʥʦʛʦ 

ʨʝʘʛʫʚʘʥʥʷ ʽʩʥʫʻ ʜʦʩʪʘʪʥʴʦ  ʙʘʛʘʪʦ  [228, 238, 308]. ɼʣʷ ʦʮʽʥʢʠ 

ʘʥʪʠʥʦʮʠʮʝʧʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʟʥʝʙʦʣʶʶʯʠʭ ʟʘʩʦʙʽʚ ʥʘʤʠ ʚʠʢʦʨʠʩʪʘʥʠʡ 

ʤʝʪʦʜ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʜʨʘʟʥʝʥʥʷ ʢʦʨʝʥʷ ʭʚʦʩʪʘ  ʱʫʨʘ. ɼʣʷ ʮʴʦʛʦ ʩʪʘʣʴʥʽ 

ʛʦʣʯʘʩʪʽ ʝʣʝʢʪʨʦʜʠ (ʜʽʘʤʝʪʨʦʤ 0,5 ʤʤ) ʩ ʬʽʢʩʦʚʘʥʦʶ  ʤʽʞʝʣʝʢʪʨʦʜʥʦʶ 

ʚʽʜʩʪʘʥʥʶ (10 ʤʤ) ʚʚʦʜʠʣʠʩʴ ʧʽʜ ʰʢʽʨʫ ʜʠʩʪʘʣʴʥʽʰʝ 1 ʩʤ ʦʪ ʢʦʨʝʥʷ  ʭʚʦʩʪʘ.  

ʆʮʽʥʢʫ  ʙʦʣʴʦʚʦʾ ʯʫʪʣʠʚʦʩʪʽ ʟʜʽʡʩʥʶʚʘʣʠ ʯʝʨʝʟ 2-3 ʭʚʠʣʠʥʠ (ʪʚʘʨʠʥʘ 

ʟʘʩʧʦʢʦʶʚʘʣʘʩʷ),  30,  60, 90, 120 ʪʘ 180 ʭʚʠʣʠʥ ʧʦ ʧʦʷʚʽ ʛʦʣʦʩʦʚʦʾ ʨʝʘʢʮʽʾ 

(ʧʠʩʢ, ʚʦʢʘʣʽʟʘʮʽʷ) ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʧʦʩʪʫʧʦʚʦ ʟʨʦʩʪʘʶʯʝ ʝʣʝʢʪʨʠʯʥʝ 

ʧʦʜʨʘʟʥʝʥʥʷ ʚʽʜ ʝʣʝʢʪʨʦʩʪʠʤʫʣʷʪʦʨʘ ɽʉʃ-1. ʊʨʠʚʘʣʽʩʪʴ ʢʦʞʥʦʛʦ ʧʦʜʨʘʟʥʠʢʘ 

ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʘ 1 ʩ [102, 238, 248]. ɺʠʢʦʨʠʩʪʘʥʥʶ ʜʘʥʦʛʦ ʢʨʠʪʝʨʽʶ  ʦʮʽʥʢʠ 

ʘʥʘʣʛʝʟʽʾ ʥʘʜʘʚʘʣʠ ʧʝʨʝʚʘʛʫ ʧʝʨʝʜ ʽʥʰʠʤʠ, ʱʦ ʪʘʢʦʞ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʚ  ʝʢʩʧʝʨʠʤʝʥʪʽ, ʪʝʩʪʘʤʠ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʛʦʣʦʩʦʚʘ ʨʝʘʢʮʽʷ ʟʫʤʦʚʣʝʥʘ   

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷʤ   ʥʝ ʪʽʣʴʢʠ ʩʧʠʥʘʣʴʥʠʭ, ʘʣʝ ʡ ʥʘʜʩʝʛʤʝʥʪʘʨʥʠʭ ʩʪʨʫʢʪʫʨ 

ʤʦʟʢʫ. ʂʨʽʤ ʪʦʛʦ, ʚʠʢʦʨʠʩʪʘʥʥʷ  ʪʘʢʠʭ ʥʦʮʠʮʝʧʪʠʚʥʠʭ ʪʝʩʪʽʚ, ʷʢ çhot plateè ʠ  

çtail  flickè  ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʪʽʣʴʢʠ ʚʽʜʧʦʚʽʜʥʫ ʨʝʘʢʮʽʶ ʥʘ ʥʦʮʠʮʝʧʪʠʚʥʠʡ 
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ʚʧʣʠʚ, ʘʣʝ ʥʝ ʟʘʚʞʜʠ ʜʘʻ ʟʤʦʛʫ ʨʝʘʣʴʥʦ ʚʠʟʥʘʯʠʪʠ ʚʠʨʘʞʝʥʽʩʪʴ ʘʥʘʣʴʛʝʟʽʾ, 

ʟʦʢʨʝʤʘ, ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʤʦʪʦʨʥʦʛʦ  ʜʝʬʽʮʠʪʫ ʫ ʪʚʘʨʠʥ [35]. 

 

2.2.4. ʆʮʽʥʢʘ ʤôʷʟʦʚʦʾ ʩʠʣʠ 

ʈʦʟʩʽʷʥʠʡ ʩʢʣʝʨʦʟ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤ ʫʨʘʞʝʥʥʷʤ 

ʤʽʻʣʽʥʫ ʟ ʧʦʨʫʰʝʥʥʷʤ ʥʝʨʚʦʚʦʾ, ʽʤʫʥʥʦʾ ʪʘ ʝʥʜʦʢʨʠʥʥʦʾ ʨʝʛʫʣʶʶʯʠʭ ʩʠʩʪʝʤ. 

ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʜʝʤʽʻʣʽʥʽʟʘʮʽʷ ʚʠʟʥʘʯʘʻ ʨʦʟʚʠʪʦʢ ʥʝʚʨʦʣʦʛʽʯʥʦʛʦ 

ʜʝʬʽʮʠʪʫ, ʦʮʽʥʢʫ ʷʢʦʛʦ ʧʨʦʚʦʜʷʪʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʩʪʽʚ ʩʢʣʘʜʥʦ ʾʨʫʭʦʚʦ ʾ

ʧʦʚʝʜʽʥʢʠ.  

ʋ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʜʣʷ ʦʮʽʥʢʠ ʥʝʚʨʦʣʦʛʽʯʥʦʛʦ ʜʝʬʽʮʠʪʫ 

ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʤʝʪʦʜ ʨʝʻʩʪʨʘʮʽʾ ʤ'ʷʟʦʚʦʾ ʩʠʣʠ ʚ ʪʝʩʪʽ ʧʽʜʪʷʛʫʚʘʥʥʷ ʥʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʧʝʨʝʢʣʘʜʠʥʽ. ɼʣʷ ʮʴʦʛʦ ʪʚʘʨʠʥʠ ʧʽʜʚʽʰʫʚʘʣʠʩʷ ʧʝʨʝʜʥʽʤʠ 

ʣʘʧʘʤʠ ʥʘ ʜʨʽʪ, ʥʘʪʷʛʥʫʪʠʡ ʥʘ ʚʠʩʦʪʽ 20 ï 30 ʩʤ ʚʽʜ ʧʦʚʝʨʭʥʽ ʩʪʦʣʘ. ɯʥʪʘʢʪʥʽ 

ʱʫʨʠ, ʷʢʽ ʤʘʣʠ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʪʦʥʫʩ, ʰʚʠʜʢʦ ʧʽʜʪʷʛʫʚʘʣʠʩʷ ʽ ʫʪʨʠʤʫʚʘʣʠʩʷ ʥʘ 

ʧʝʨʝʢʣʘʜʠʥʽ ʯʦʪʠʨʤʘ ʣʘʧʘʤʠ. ʅʝʚʠʢʦʥʘʥʥʷ ʮʴʦʛʦ ʪʝʩʪʫ ʱʫʨʘʤʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʛʨʫʧ ʩʚʽʜʯʠʣʦ ʧʨʦ ʧʦʨʫʰʝʥʥʷ ʤ'ʷʟʦʚʦʾ ʩʠʣʠ ʽ ʨʦʟʚʠʪʦʢ 

ʥʝʚʨʦʣʦʛʽʯʥʦʛʦ ʜʝʬʽʮʠʪʫ [50, 75, 194]. 

 

2.2.5. ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝʡʨʦʪʨʦʧʥʠʭ ʝʬʝʢʪʽʚ ʘʥʪʠʜʝʧʨʝʩʘʥʪʽʚ 

 

2.2.5.1. ɸʥʘʣʽʟ ʘʥʪʠʜʝʧʨʝʩʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ  

ʆʜʥʠʤ ʟ ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʽʚ ʭʨʦʥʽʯʥʦʛʦ ʟʘʧʘʣʴʥʦʛʦ ʪʘ ʜʝʤʽʻʣʽʥʽʟʫʶʯʦʛʦ 

ʧʨʦʮʝʩʫ ʧʨʠ ʨʦʟʩʽʷʥʦʤʫ ʩʢʣʝʨʦʟʽ  ̒ʧʦʨʫʰʝʥʥʷ ʚʠʱʠʭ ʢʽʨʢʦʚʠʭ ʬʫʥʢʮʽʡ, ʷʢʠʤ 

ʜʦ ʥʝʜʘʚʥʴʦʛʦ ʯʘʩʫ ʧʨʠʜʽʣʷʣʘʩʷ ʥʝʜʦʩʪʘʪʥʷ ʫʚʘʛʘ ʧʨʠ ʘʥʘʣʽʟʽ ʥʝʚʨʦʣʦʛʽʯʥʦʛʦ 

ʩʪʘʪʫʩʫ ʪʘ ʦʮʽʥʮʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʙʽʣʴʰʝ ʧʦʣʦʚʠʥʠ 

ʭʚʦʨʠʭ ʚʞʝ ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʩʪʘʜʽʷʭ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʨʝʜôʷʚʣʷʶʪʴ ʩʢʘʨʛʠ ʥʘ 

ʩʪʽʡʢʽ ʧʦʨʫʰʝʥʥʷ ʥʝʡʨʦʧʩʠʭʽʯʥʠʭ ʬʫʥʢʮʽʡ (ʙʽʣʴ, ʽʥʩʦʤʥʽʷ) ʽ ʧʨʘʢʪʠʯʥʦ ʚʩʽ ʚ 

ʪʽʡ ʯʠ ʽʥʰʽʡ ʤʽʨʽ ʤʘʶʪʴ ʥʝʡʨʦʧʩʠʭʽʯʥ ̔ʨʦʟʣʘʜʠ (ʟʤʝʥʰʝʥʥʷ ʤôʷʟʦʚʦʾ ʩʠʣʠ, 

ʜʝʟʘʜʘʧʪʘʮʽʷ ʪʘ ʜʝʧʨʝʩʽʷ) [64].  

ɼʝʧʨʝʩʽʷ ï ʜʦʩʠʪʴ ʯʘʩʪʠʡ ʩʫʧʫʪʥʠʢ ʈʉ. ɹʽʣʴʰʝ ʪʦʛʦ, ʧʦʥʘʜ 50% 
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ʧʘʮʽʻʥʪʽʚ ʟ ʈʉ ʚ ʨʽʟʥʠʡ ʧʝʨʽʦʜ ʭʚʦʨʦʙʠ ʚʽʜʯʫʚʘʶʪʴ ʥʘʩʪʽʣʴʢʠ ʩʝʨʡʦʟʥʽ 

ʩʠʤʧʪʦʤʠ ʜʝʧʨʝʩʽʾ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦ ʾʢʦʨʝʢʮʽʾ [319]. 

ʆʜʥʽʻʶ ʟ ʟʘʛʘʣʴʥʦʚʠʟʥʘʥʠʭ ʽ ʥʘʡʙʽʣʴʰ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ 

ʤʦʜʝʣʝʡ ʚʠʚʯʝʥʥʷ ʜʝʧʨʝʩʠʚʥʦʛʦ ʩʪʘʥʫ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʩʫʯʘʩʥʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ, ʻ ʪʝʩʪ-ʤʦʜʝʣʴ ʇʦʨʩʦʣʪʘ (ʪʝʩʪ ʬʦʨʩʦʚʘʥʦʛʦ ʘʙʦ ʧʨʠʤʫʩʦʚʦʛʦ 

ʧʣʘʚʘʥʥʷ) [304]. ɺʚʘʞʘʶʪʴ [179], ʱʦ ʚʽʜʩʫʪʥʽʩʪʴ ʚ ʤʦʜʝʣʽ ʤʦʞʣʠʚʦʩʪʽ 

ʫʥʠʢʥʫʪʠ ʥʝʙʝʟʧʝʢʠ ʚʽʜʦʙʨʘʞʘʻ ʩʘʤʝ ʩʪʘʥ ʜʝʧʨʝʩʽʾ, ʘʣʝ ʥʝ ʩʪʘʥ ʪʨʠʚʦʞʥʦʩʪʽ ʽ 

ʩʪʨʘʭʫ, ʜʝ ʤʦʞʣʠʚʽʩʪʴ ʫʥʠʢʥʝʥʥʷ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ. ʊʝʩʪ ʇʦʨʩʦʣʪʘ ʚʢʣʶʯʝʥʠʡ 

ʷʢ ʦʜʠʥ ʟ ʛʦʣʦʚʥʠʭ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʧʨʝʧʘʨʘʪʽʚ ʪʘ ʥʦʚʠʭ ʩʧʦʣʫʢ ʥʘ 

ʝʤʦʮʽʡʥʦ-ʩʪʨʝʩʦʚʽ ʩʪʘʥʠ [192]. 

ɺ ʜʘʥʽʡ ʩʝʨʽʾ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʚʘʨʠʥ ʨʦʟʤʽʱʫʚʘʣʠ ʫ 

ʚʽʚʘʨʽʾ ʛʨʫʧʘʤʠ ʧʦ 10 ʱʫʨʽʚ ʷʢ ʤʽʥʽʤʫʤ 2 ʪʠʞʥʽ ʜʦ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ. ɰʞʘ 

ʪʘ ʚʦʜʘ ʙʫʣʠ ʙʝʟ ʦʙʤʝʞʝʥʴ. ʊʝʩʪʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʚ ʜʝʥʥʠʡ ʯʘʩ, ʚ 

ʧʨʦʤʽʞʢʫ ʤʽʞ 13 ʽ 18 ʛʦʜ. ʇʨʠ ʪʝʩʪʫʚʘʥʥʽ ʱʫʨʠ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʧʨʝʧʘʨʘʪʽʚ 

ʦʧʫʩʢʘʣʠʩʷ ʚ ʧʣʘʩʪʠʢʦʚʠʡ ʮʠʣʽʥʜʨ ʚʠʩʦʪʦʶ 60 ʩʤ ʽ ʜʽʘʤʝʪʨʦʤ 50 ʩʤ, ʚ ʷʢʠʡ 

ʥʘ ʜʚʽ ʪʨʝʪʠʥʠ ʙʫʣʘ ʥʘʣʠʪʘ ʚʦʜʘ ʪʝʤʧʝʨʘʪʫʨʦ  ʁ23-24 Áʉ. 

ʊʨʠʚʘʣʽʩʪʴ ʪʝʩʪʫ ʩʪʘʥʦʚʠʣʘ 6 ʭʚʠʣʠʥ, ʧʨʦʪʷʛʦʤ ʷʢʠʭ ʨʝʻʩʪʨʫʚʘʣʠ 

ʧʦʚʝʜʽʥʢʫ ʪʚʘʨʠʥ. ʇʦʚʝʜʽʥʢʦʚʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʙʫʣʠ: ʣʘʪʝʥʪʥʽʩʪʴ (ʩʝʢ) 

ʧʝʨʰʦʛʦ çʟʘʚʠʩʘʥʥʷè (çʟʘʚʠʩʘʥʥʷʤè ʚʚʘʞʘʣʠ ʽʤʤʦʙʽʣʴʥʽʩʪʴ ï  ʧʦʚʥʫ 

ʚ̔ ʜʩʫʪʥʽʩʪʴ ʧʣʘʚʘʣʴʥʠʭ ʨʫʭʽʚ ʧʨʠ ʧʘʩʠʚʥʦʤʫ ʫʪʨʠʤʘʥʥʽ ʪʚʘʨʠʥʠ ʥʘ ʚʦʜʽ 

ʙʽʣʴʰ ʥʽʞ 5 ʩʝʢʫʥʜ); ʢʽʣʴʢʽʩʪʴ çʟʘʚʠʩʘʥʴè ʽ ʩʫʤʘʨʥʠʡ ʯʘʩ ʽʤʤʦʙʽʣʴʥʦʩʪʽ 

(ʩʝʢ); ʢʣʽʤʙʽʥʛ (ʢʽʣʴʢʽʩʪʴ ʩʧʨʦʙ ʚʠʙʨʘʪʠʩʷ ʟ ʮʠʣʽʥʜʨʫ).  

ʇʽʜ ʚʧʣʠʚʦʤ ʧʨʝʧʘʨʘʪʽʚ ʟ ʘʥʪʠʜʝʧʨʝʩʠʚʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʜʽʾ ʣʘʪʝʥʪʥʠʡ 

ʧʝʨʽʦʜ ʜʦ ʧʝʨʰʦʛʦ çʟʘʚʠʩʘʥʥʷè ʽ ʘʢʪʠʚʥʽʩʪʴ ʪʚʘʨʠʥ ʚ ʪʝʩʪʽ ʇʦʨʩʦʣʪʘ 

ʟʨʦʩʪʘʶʪʴ, ʘ ʯʘʩ ʽʤʤʦʙʽʣʴʥʦʩʪʽ ʟʤʝʥʰʫʻʪʴʩʷ. 

 

2.2.5.2. ɼʦʩʣʽʜʞʝʥʥʷ ʟʜʘʪʥʦʩʪʽ ʧʦʪʝʥʮʽʶʚʘʥʥʷ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʩʥʫ  

ʋ ʙʘʛʘʪʴʦʭ ʧʘʮʽʻʥʪʽʚ ʟ ʨʦʟʩʽʷʥʠʤ ʩʢʣʝʨʦʟʦʤ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʙʝʟʩʦʥʥʷ ʘʙʦ 

ʧʝʨʝʨʠʚʯʘʩʪʠʡ ʧʦʚʝʨʭʥʝʚʠʡ ʩʦʥ, ʦʜʥʘʢ ʡʦʛʦ ʧʦʨʫʰʝʥʥʷ ʥʝ ʻ ʧʨʷʤʠʤ 

ʥʘʩʣʽʜʢʦʤ ʭʚʦʨʦʙʠ. ɿʘʟʚʠʯʘʡ ʚʦʥʠ ʚʠʢʣʠʢʘʥʽ ʚʪʦʨʠʥʥʠʤʠ ʬʘʢʪʦʨʘʤʠ: 
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ʩʪʨʝʩʦʤ, ʩʧʘʩʪʠʯʥʽʩʪʶ, ʦʙʤʝʞʝʥʦ  ʁ ʬʽʟʠʯʥʦ  ʁ ʘʢʪʠʚʥʽʩʪ ʁ ʘʙʦ ʜʝʧʨʝʩʽʻ .ʁ 

ʊʦʤʫ ʤʝʪʦʶ ʯʠʥʥʦʛʦ ʝʪʘʧʫ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʘ ʦʮʽʥʢʘ ʟʜʘʪʥʦʩʪʽ 

ʘʥʪʠʜʝʧʨʝʩʘʥʪʽʚ ʧʦʪʝʥʮʽʶʚʘʪʠ ʤʝʜʠʢʘʤʝʥʪʦʟʥʠʡ ʩʦʥ. 

ʆʮʽʥʢʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʘʥʪʠʜʝʧʨʝʩʘʥʪʽʚ ʚ ʜʘʥʽʡ ʩʝʨʽʾ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʚʦʜʠʣʠ ʧʦ ʜʚʦʭ ʧʦʢʘʟʥʠʢʘʭ: ʯʘʩʫ ʟʘʩʠʧʘʥʥʷ ʪʚʘʨʠʥ 

(ʣʘʪʝʥʪʥʠʡ ʧʝʨʽʦʜ ʩʥʫ) ʪʘ ʡʦʛʦ ʪʨʠʚʘʣʦʩʪʽ. ʄʝʜʠʢʘʤʝʥʪʦʟʥʠʡ ʩʦʥ ʚʠʢʣʠʢʘʣʠ 

ʽʥʪʨʘʧʝʨʽʪʦʥʝʘʣʴʥʠʤ ʚʚʝʜʝʥʥʷʤ ʪʽʦʧʝʥʪʘʣʫ ʥʘʪʨʽʶ (30 ʤʛ/ʢʛ) [258]. 

 

2.2.6. ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝʚʨʦʧʘʪʠʯʥʦʛʦ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ, 

ʽʥʜʫʢʦʚʘʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʘʣʝʨʛʽʯʥʠʤ ʝʥʮʝʬʘʣʦʤʽʻʣʽʪʦʤ  

 ʅʘʡʯʠʩʣʝʥʥʽʰʫ ʛʨʫʧʫ ʧʨʠ ʨʦʟʩʽʷʥʦʤʫ ʩʢʣʝʨʦʟʽ ʩʢʣʘʜʘʶʪʴ ʙʦʣʽ 

ʥʝʚʨʦʧʘʪʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. ɰʭ ʨʦʟʚʠʪʦʢ ʟʫʤʦʚʣʝʥʠʡ ʦʩʝʨʝʜʢʘʤʠ ʜʝʤʽʻʣʽʥʽʟʘʮʽʾ 

ʚ ʥʝʨʚʦʚʽʡ ʩʠʩʪʝʤʽ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʥ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽʦʥʥʠʭ ʢʘʥʘʣʽʚ ʫ 

ʧʦʰʢʦʜʞʝʥʠʭ ʘʢʩʦʥʘʭ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʝʢʪʦʧʽʯʥʠʭ ʚʦʛʥʠʱ ʛʝʥʝʨʘʮʽʾ ʥʝʨʚʦʚʠʭ 

ʽʤʧʫʣʴʩʽʚ. ʅʝʚʨʦʧʘʪʠʯʥʽ ʙʦʣʽ ʧʨʠ ʨʦʟʩʽʷʥʦʤʫ ʩʢʣʝʨʦʟʽ ʤʦʞʫʪʴ ʧʨʦʷʚʣʷʪʠʩʷ 

ʧʝʯʽʥʥʷʤ, ʜʠʟʝʩʪʝʟʽ̫ ʤʠ, ʧʦʢʦʣʶʚʘʥʥʷʤ ʘʙʦ ʚʽʜʯʫʪʪʷʤ ʙʦʣʶ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ 

ʥʝʙʦʣʴʦʚʠʡ ʩʪʠʤʫʣ [5]. 

 

 2.2.6.1. ʆʮʽʥʢʘ ʪʘʢʪʠʣʴʥʦʾ ʘʣʦʜʠʥʽʾ 

ʊʘʢʪʠʣʴʥʫ ʘʣʦʜʠʥʽ ʁ ʚʠʚʯʘʣʠ ʚ ʤʦʜʠʬʽʢʘʮʽʾ ʬʣ̔ʘʤʝʥʪʥʦʛʦ ʪʝʩʪʫ von 

Frey ʰʣʷʭʦʤ ʨʝʻʩʪʨʘʮʽ ʾʪʠʩʢʫ, ʧʨʠ ʷʢʦʤʫ ʪʚʘʨʠʥʠ ʚʽʜʩʤʠʢʫʚʘʣʠ ʣʽʚʫ ʟʘʜʥʶ 

ʣʘʧʫ, ʫʥʠʢʘʶʯʠ ʚʧʣʠʚʫ ʥʘʨʦʩʪʘʶʯʠʭ ʧʦ ʩʠʣʽ ʩʪʠʤʫʣʽʚ [307].  

ʑʫʨʽʚ ʧʦʤʽʱʘʣʠ ʚ ʧʣʝʢʩʠʛʣʘʩʦʚʽ ʢʣʽʪʠʥʠ ʟ ʜʨʦʪʷʥʠʤ ʜʥʦʤ, ʱʦ 

ʜʦʟʚʦʣʷʚ ʪʦʨʢʘʪʠʩʷ ʣʘʧ, ʽ ʜʘʚʘʣʠ ʾʤ ʤʦʞʣʠʚʽʩʪʴ ʟʚʠʢʥʫʪʠ ʧʨʦʪʷʛʦʤ 10-15 

ʭʚʠʣʠʥ. ʇʨʦʙʫ ʧʨʦʚʦʜʠʣʠ ʚ ʩʝʨʝʜʠʥʽ ʧʽʜʦʰʚʠ ʣʽʚʦʾ ʟʘʜʥʴʦʾ ʣʘʧʠ, ʫʥʠʢʘʶʯʠ 

ʤʝʥʰ ʯʫʪʣʠʚʠʭ ʧʦʜʫʰʝʯʦʢ ʥʘ ʧʽʜʦʰʚʘʭ. ɼʦ ʣʘʧʠ ʧʽʜʥʦʩʠʣʠ ʥʘʙʽʨ ʟ 8 

ʚʦʣʦʩʢʽʚ von Frey ʟ ʣʦʛʘʨʠʬʤʽʯʥʦ ʟʨʦʩʪʘʶʯʦʶ ʞʦʨʩʪʢʽʩʪ ʁ(0,41, 0,69, 1,20, 

2,04, 3,63, 5,50, 8,51 ʽ 15,14 ʤ). ɺʦʣʦʩʦʢ ʬʦʥ ʌʨʝʷ ʧʨʠʢʣʘʜʘʣʠ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʩʝʨʝʜʥʴʦʧ̔ʜʦʰʚʝʥʥʦ ʾ ʧʦʚʝʨʭʥʽ ʚ ʟʦʥʽ ʨʦʟʧʦʜʽʣʫ 

ʚʽʜʨʦʩʪʢʽʚ ʩʽʜʥʠʯʥʦʛʦ ʥʝʨʚʘ ʪʘ ʧʦʚʽʣʴʥʦ ʚʜʘʚʣʶʚʘʣʠ ʜʦ ʧʦʷʚʠ ʾʭ ʚʠʛʠʥʫ.  
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ʇʨʦʙʫ ʧʦʯʠʥʘʣʠ ʟ ʚʦʣʦʢʥʘ ʥʘʡʤʝʥʰʦʛʦ ʜʽʘʤʝʪʨʘ. ɿ ʢʦʞʥʠʤ ʚʦʣʦʢʥʦʤ 

ʧʨʦʚʦʜʠʣʠ ʧ'ʷʪʴ ʜʦʩʣʽʜʽʚ ʟ ʧʨʦʤʽʞʢʦʤ, ʨʽʚʥʠʤ ʙʣʠʟʴʢʦ 2 ʭʚʠʣʠʥ. ʂʦʞʝʥ 

ʚʧʣʠʚ ʪʨʠʚʘʚ ʧʨʦʪʷʛʦʤ 4-6 ʩʝʢʫʥʜ ʘʙʦ ʜʦ ʪʠʭ ʧʽʨ, ʧʦʢʠ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ 

ʥʦʮʠʮʝʧʪʠʚʥʦʝ ʚʽʜʩʤʠʢʫʚʘʥʥʷ. ʇʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʨʝʘʢʮʽʾ ʚʽʜʩʤʠʢʫʚʘʥʥʷ ʣʘʧʠ 

ʥʘ ʧʦʯʘʪʢʦʚʦ ʚʠʙʨʘʥʠʡ ʚʦʣʦʩʦʢ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʙʽʣʴʰ ʩʠʣʴʥʠʡ ʧʦʜʨʘʟʥʠʢ. 

ʈʝʘʢʮʽʷ ʚʚʘʞʘʣʘʩʷ ʧʦʟʠʪʠʚʥʦʶ ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʱʫʨ ʨʽʟʢʦ ʚʽʜʩʤʠʢʫʚʘʚ 

ʣʘʧʫ (ʟʜʨʠʛʘʥʥʷ ʚʽʜʨʘʟʫ ʞ ʧʽʩʣʷ ʚʠʜʘʣʝʥʥʷ ʚʦʣʦʩʠʥʠ ʪʘʢʦʞ ʚʚʘʞʘʣʦʩʷ 

ʧʦʟʠʪʠʚʥʦʶ ʨʝʘʢʮʽʻʶ). ʇʝʨʝʤʽʱʝʥʥʷ ʪʚʘʨʠʥʠ ʚʚʘʞʘʣʦʩʷ ʥʝʟʨʦʟʫʤʽʣʦʶ 

ʨʝʘʢʮʽʻʶ, ʽ ʚ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʧʨʦʙʫ ʧʦʚʪʦʨʶʚʘʣʠ. ʋ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ 

ʧʦʨʦʛʠ ʚʠʭʦʜʠʣʠ ʟʘ ʤʝʞʽ ʧʦʜʨʘʟʥʠʢʽʚ, ʚʨʘʭʦʚʫʚʘʣʘʩʷ ʚʝʣʠʯʠʥʘ 15,14 

(ʥʦʨʤʘʣʴʥʘ ʯʫʪʣʠʚʽʩʪʴ) ʘʙʦ 0,41 (ʤʘʢʩʠʤʘʣʴʥʦ ʘʣʦʜʠʥʯ̔ʥʘ). 

 

 2.2.6.2. ɺʠʚʯʝʥʥʷ ʧʨʦʷʚʽʚ ʭʽʤʽʯʥʦʾ ʛʽʧʝʨʘʣʛʝʟʽʾ 

 ʆʮʽʥʢʫ ʧʨʦʷʚʽʚ ʭʽʤʽʯʥʦʾ ʛʽʧʝʨʘʣʛʝʟʽʾ ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʬʦʨʤʘʣʥ̔ʦʚʦʛʦ ʪʝʩʪʫ [288].  

 ʊʚʘʨʠʥ ʫʩʽʭ ʛʨʫʧ ʧʨʠʚʯʘʣʠ ʜʦ ʢʘʤʝʨʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʨʦʪʷʛʦʤ 1 

ʛʦʜʠʥʠ ʧʝʨʝʜ ʦʪʨʠʤʘʥʥʷʤ ʧʽʜʰʢʽʨʥʦʾ ʽʥ'ʻʢʮʽʾ 0,05 ʤʣ 0,5 % ʨʦʟʯʠʥʫ 

ʬʦʨʤʘʣʽʥʫ (Acros organics, ʉʐɸ) ʚ ʪʠʣʴʥʫ ʧʦʚʝʨʭʥʶ ʩʪʦʧʠ ʧʨʘʚʦʾ ʟʘʜʥʴʦʾ 

ʢʽʥʮʽʚʢʠ. ʈʦʟʯʠʥ ʬʦʨʤʘʣʽʥʫ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʯʝʨʝʟ 30 ʭʚʠʣʠʥ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ 

ʢʫʨʩʫ ʚʚʝʜʝʥʥʷ ʪʝʩʪ-ʟʨʘʟʢʘ. 

 ʇʦʚʝʜʽʥʢʦʚʽ ʨʝʘʢʮʽʾ ʨʝʻʩʪʨʫʚʘʣʠ ʚʽʜʨʘʟʫ ʞ ʧʽʩʣʷ ʧʽʜʰʢʽʨʥʦʾ ʽʥ'ʻʢʮʽʾ 

ʬʦʨʤʘʣʽʥʫ ʚ ʜʦʨʩʘʣʴʥʫ ʧʦʚʝʨʭʥʶ ʣʘʧʢʠ ʰʣʷʭʦʤ ʧʽʜʨʘʭʫʥʢʫ ʯʠʩʣʘ 

ʟʜʨʠʛʫʚʘʥʴ ʪʚʘʨʠʥʠ. ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʟʜʽʡʩʥʶʚʘʣʠ ʧʨʦʪʷʛʦʤ 60 ʭʚʠʣʠʥ ʧʽʩʣʷ 

ʽʥ'ʻʢʮʽʾ ʬʦʨʤʘʣʽʥʫ ʽ ʨʝʻʩʪʨʫʚʘʣʠ ʷʢ ʚʽʜʧʦʚʽʜʽ ʨʘʥʥʴʦʾ ʬʘʟʠ (0-10 ʭʚʠʣʠʥ ʧʽʩʣʷ 

ʽʥ'ʻʢʮʽʾ ʬʦʨʤʘʣʽʥʫ) ʽ ʚʽʜʧʦʚʽʜʽ ʧʽʟʥʴʦʾ ʬʘʟʠ (20-60 ʭʚʠʣʠʥ ʧʽʩʣʷ ʽʥ'ʻʢʮʽʾ 

ʬʦʨʤʘʣʽʥʫ). 

 

 2.2.6.3. ɸʥʘʣʽʟ ʧʨʦʷʚʽʚ ʪʝʨʤʘʣʴʥʦʾ ʛʽʧʝʨʘʣʛʝʟʽʾ 

 ɺʠʚʯʝʥʥʷ ʧʨʦʷʚʽʚ ʪʝʨʤʽʯʥʦʾ ʛʽʧʝʨʘʣʛʝʟʽʾ ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʪʝʩʪʫ çʛʘʨʷʯʘ ʧʣʘʩʪʠʥʘè [269]. 
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 ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʜʘʥʦʛʦ ʪʝʩʪʫ ʪʚʘʨʠʥ ʧʦ ʯʝʨʟʽ ʧʦʤʽʱʘʣʠ ʥʘ ʧʣʘʩʪʠʥʫ, 

ʥʘʛʨʽʪʫ ʜʦ 57ï58 0ʉ; ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʚʝʨʭʥʽ ʧʣʘʩʪʠʥʠ ʨʝʛʫʣʶʚʘʣʠ 

ʪʝʨʤʦʩʪʘʪʦʤ. ɿʘ ʩʝʢʫʥʜʦʤʽʨʦʤ ʬʽʢʩʫʚʘʣʠ ʯʘʩ ʚʽʜ ʤʦʤʝʥʪʫ ʧʦʤʽʱʝʥʥʷ ʪʚʘʨʠʥʠ 

ʥʘ ʧʣʘʩʪʠʥʫ ʜʦ ʤʦʤʝʥʪʫ ʧʝʨʰʦʛʦ ʦʙʣʠʟʫʚʘʥʥʷ ʣʘʧ (ʟʘʜʥʽʭ), ʱʦ ʽ ʩʪʘʥʦʚʠʣʦ 

ʣʘʪʝʥʪʥʠʡ ʧʝʨʽʦʜ ʨʝʘʢʮʽʾ ʦʙʣʠʟʫʚʘʥʥʷ ʣʘʧʦʢ (ʃʇ ʈʆʃ). ʄʘʢʩʠʤʘʣʴʥʠʡ ʯʘʩ 

ʧʝʨʝʙʫʚʘʥʥʷ ʪʚʘʨʠʥʠ ʥʘ ʧʣʘʩʪʠʥʽ ʥʝ  ʧʝʨʝʚʠʱʫʚʘʚ 25 ʩʝʢʫʥʜ. 

 

 2.2.7. ɹʽʦʭʽʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

 

2.2.7.1. ɼʦʩʣʽʜʞʝʥʥʷ ʤʘʨʢʝʨʽʚ ʦʢʩʠʜʘʥʪʥʦ-ʘʥʪʠʦʢʩʠʜʘʥʪʥʦ ʾʥʘʧʨʫʛʠ 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʣʴʥʦʨʘʜʠʢʘʣʴʥʦʛʦ ʦʢʠʩʥʶʚʘʥʥʷ ʣʽʧʽʜʽʚ ʦʮʽʥʶʚʘʣʘʩʷ ʧʦ 

ʥʘʢʦʧʠʯʝʥʥʶ ʚ ʪʢʘʥʠʥʘʭ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ï ʤʘʣʦʥʦʚʦʛʦ 

ʜʽʘʣʴʜʝʛʽʜʫ (ʄɼɸ). ʉʪʘʥ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ ʚʠʟʥʘʯʘʚʩʷ ʟʘ ʘʢʪʠʚʥʽʩʪʶ 

ʾʾ ʢʣʶʯʦʚʦʛʦ ʬʝʨʤʝʥʪʘ ï ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʠ  (ʉʆɼ). 

ʇʽʜʛʦʪʦʚʢʘ ʧʨʦʙ.  ʅʘ 20 ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʧʽʩʣʷ ʜʦʩʷʛʥʝʥʥʷ ʛʣʠʙʦʢʦʛʦ 

ʥʘʨʢʦʟʫ, ʽʥʜʫʢʦʚʘʥʦʛʦ ʚʥʫʪʨʽʰʥʴʦʦʯʝʨʝʚʠʥʥʠʤ ʚʚʝʜʝʥʥʷʤ ʪʽʦʧʝʥʪʘʣʫ ʥʘʪʨʽʶ 

(40 ʤʛ/ʢʛ), ʪʚʘʨʠʥʠ ʚʠʚʦʜʠʣʠʩʴ ʟ ʝʢʩʧʝʨʠʤʝʥʪʫ ʰʣʷʭʦʤ ʜʝʢʘʧʽʪʘʮʽʾ. ʐʚʠʜʢʦ 

ʨʦʟʢʨʠʚʘʣʘʩʴ ʯʝʨʝʧʥʘ ʢʦʨʦʙʢʘ, ʥʘ ʣʽʜ ʚʠʡʤʘʚʩʷ ʛʦʣʦʚʥʠʡ ʤʦʟʦʢ ʽ ʚʠʜʽʣʷʣʠʩʴ 

ʬʨʘʛʤʝʥʪʠ ʢʦʨʠ ʪʘ ʛʽʧʦʢʘʤʧ. ɺ ʧʦʜʘʣʴʰʦʤʫ ʚʠʜʽʣʝʥʽ ʬʨʘʛʤʝʥʪʠ ʥʘ ʭʦʣʦʜʽ (t 

+4ęʉ) ʛʦʤʦʛʝʥʽʟʫʚʘʣʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʢʣʷʥʦʛʦ ʛʦʤʦʛʝʥʽʟʘʪʦʨʘ ʚ ʩʦʣʴʦʚʦʤʫ 

ʽʟʦʪʦʥʽʯʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ - 0,15 ʄ ʨʦʟʯʠʥ ʂʉl ʟ ʨʦʟʨʘʭʫʥʢʫ ʪʢʘʥʠʥʘ/ʨʦʟʯʠʥ 

ʂʉl 1:40 [187]. ʇʽʩʣʷ ʯʦʛʦ, ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʮʠʪʦʟʦʣʴʥʦʾ ʬʨʘʢʮʽʾ, ʧʨʦʪʷʛʦʤ 10 

ʭʚʠʣʠʥ ʧʨʦʚʦʜʠʣʠ ʜʠʬʝʨʝʥʮʽʡʥʝ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ ʧʨʠ 15000 g ʽ ʪʝʤʧʝʨʘʪʫʨʽ 

+4ęʉ. ʆʪʨʠʤʘʥʠʡ ʩʫʧʝʨʥʘʪʘʥʪ ʟʣʠʚʘʣʠ ʚ ʯʠʩʪʽ ʧʨʦʙʽʨʢʠ. ɽʢʩʪʨʘʢʮʽʶ ʣʽʧʽʜʽʚ 

ʧʨʦʚʦʜʠʣʠ ʟʘ ʤʝʪʦʜʦʤ ʂʝʡʪʩʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 5,0 ʤʣ ʛʝʧʪʘʥ-

ʽʟʦʧʨʦʧʘʥʦʣʦʚʦʾ ʩʫʤʽʰ ̔ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 2:1 [187]. ɹʝʟʙʽʣʢʦʚʠʡ ʝʢʩʪʨʘʢʪ 

ʦʪʨʠʤʫʚʘʣʠ ʜʦʜʘʚʘʥʥʷʤ ʪʦʯʥʦʛʦ ʥʘʚʽʰʫʚʘʥʥʷ ʛʦʤʦʛʝʥʘʪʫ ʪʢʘʥʠʥʠ ʚ ʭʣʦʨʥʫ 

ʢʠʩʣʦʪʫ (0,6 ʄ ʅʉlʆ4) ʟ ʧʦʜʘʣʴʰʦʶ ʥʝʡʪʨʘʣʽʟʘʮʽʻʶ 5 ʄ ʨʦʟʯʠʥʦʤ ʢʘʨʙʦʥʘʪʫ 

ʢʘʣʽʶ.  
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ɺʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʄɼɸ. ʊɹʂ-ʟʘʣʝʞʥʽ ʧʨʦʜʫʢʪʠ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʥʷ 

ʣʽʧʽʜʽʚ, ʟʦʢʨʝʤʘ ï ʤʘʣʦʥʦʚʠʡ ʜʽʘʣʴʜʝʛʽʜ ʻ ʧʽʟʥʽʤ ʤʘʨʢʝʨʦʤ ʦʢʠʩʣʶʚʘʣʴʥʦʛʦ 

ʫʨʘʞʝʥʥʷ ʢʣʽʪʠʥ.  

ɺʤʽʩʪ ʊɹʂ-ʟʘʣʝʞʥʠʭ ʧʨʦʜʫʢʪʽʚ (ʄɼɸ) ʚʠʟʥʘʯʘʣʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦ 

ʧʦ ʨʝʘʢʮʽʾ ʟ ʪʽʦʙʘʨʙʽʪʫʨʦʚʦʶ ʢʠʩʣʦʪʦʶ ɺʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʄɼɸ 

ʚʠʢʦʥʫʚʘʣʦʩʴ ʟʘ ʤʝʪʦʜʦʤ ɯ.ɼ. ʉʪʘʣʴʥʦʾ, ʊ.ɻ. ɻʘʨʠʰʚʽʣʽ (1977) ʚ ʤʦʜʠʬʽʢʘʮʽʾ 

ʄ.ʉ. ɻʦʥʯʘʨʝʥʢʦ ʪʘ ʩʧʽʚ. (1985) [59, 191].  

ɺʽʜʦʤʦ, ʱʦ ʧʨʠ ʢʠʧôʷʪʽʥʥʽ ʫ ʢʠʩʣʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʄɼɸ (ʪʘ ʨʷʜ ʽʥʰʠʭ 

ʢʘʨʙʦʥʽʣʴʥʠʭ  ʧʨʦʜʫʢʪʽʚ) ʨʝʘʛʫʻ ʟ 2-ʪʽʦʙʘʨʙʽʪʫʨʦʚʦʶ ʢʠʩʣʦʪʦʶ, ʫʪʚʦʨʶʶʯʠ 

ʧʦʬʘʨʙʦʚʘʥʠʡ ʪʨʠʤʝʪʠʥʦʚʠʡ ʢʦʤʧʣʝʢʩ ʟ ʤʘʢʩʠʤʫʤ ʧʦʛʣʠʥʘʥʥʷ ʧʨʠ ʜʦʚʞʠʥʽ 

ʭʚʠʣʽ 523 ʥʤ. ʆʧʪʠʯʥʘ ʱʽʣʴʥʽʩʪʴ ʧʨʷʤʦ ʧʨʦʧʦʨʮʽʡʥʘ ʚʤʽʩʪʫ ʄɼɸ.  

ʇʨʠʛʦʪʦʚʣʝʥʠʡ ʙʽʦʣʦʛʽʯʥʠʡ ʤʘʪʝʨʽʘʣ ʫ ʢʽʣʴʢʦʩʪʽ 0,1 ʤʣ ʧʝʨʝʥʦʩʠʣʠ ʫ 

ʮʝʥʪʨʠʬʫʞʥʫ ʧʨʦʙʽʨʢʫ, ʜʦ ʷʢʦʾ ʚ ʧʦʜʘʣʴʰʦʤʫ ʜʦʜʘʚʘʣʠ 2 ʤʣ 

ʩʚʽʞʦʧʨʠʛʦʪʦʚʘʥʦʛʦ 0,8% ʨʦʟʯʠʥʫ ʪʽʦʙʘʨʙʽʪʫʨʦʚʦʾ ʢʠʩʣʦʪʠ (ʊɹʂ) ʚ ʦʮʪʦʚʽʡ 

ʢʠʩʣʦʪʽ (80 ʤʛ ʊɹʂ ʨʦʟʯʠʥʷʣʠ ʧʨʠ ʥʘʛʨʽʚʘʥʥʽ ʚ 10 ʤʣ ʚʦʜʠ ʪʘ ʟʤʽʰʫʚʘʣʠ ʟ 10 

ʤʣ 30% ʣʴʦʜʷʥʦʾ ʦʮʪʦʚʦʾ ʢʠʩʣʦʪʠ). ʇʨʦʙʠ ʥʘ 10 ʭʚʠʣʠʥ ʧʦʤʽʱʘʣʠ ʥʘ ʢʠʧʣʷʯʫ 

ʚʦʜʷʥʫ ʙʘʥʶ. ʗʢ ʢʦʥʪʨʦʣʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʟʨʘʟʢʠ, ʱʦ ʤʽʩʪʠʣʠ ʙʫʬʝʨʥʠʡ 

ʨʦʟʯʠʥ. ʈʝʘʢʮʽʷ ʧʨʠʧʠʥʷʣʠ ʦʭʦʣʦʜʞʝʥʥʷʤ ʫ ʚʦʜʽ. ɼʣʷ ʚʠʜʘʣʝʥʥʷ ʧʦʤʫʪʥʽʥʥʷ 

ʧʨʦʙʠ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ 10 ʭʚʠʣʠʥ ʧʨʠ 3000 ʦʙ/ʭʚ. ʆʧʪʠʯʥʫ ʛʫʩʪʠʥʫ 

ʚʠʤʽʨʶʚʘʣʠ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽ ʉʌ-56 (ʈʦʩʽʡʩʴʢʘ ʌʝʜʝʨʘʮʽʷ) ʧʨʠ ʜʦʚʞʠʥʽ 

ʭʚʠʣʽ 523 ʥʤ. ʂʽʣʴʢʽʩʪʴ ʊɹʂ-ʨʝʘʢʪʘʥʪʽʚ ʚʠʨʘʞʘʣʠ ʚ ʥʤʦʣʴ/ʤʛ ʙʽʣʢʘ, ʚʠʭʦʜʷʯʠ 

ʟ ʢʦʝʬʽʮʽʻʥʪʫ ʤʦʣʷʨʥʦʾ ʝʢʩʪʠʥʮʽʾ. 

ɺʠʟʥʘʯʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʠ. ʉʆɼ ʷʚʣʷʻʪʴʩʷ ʦʜʥʠʤ ʟ 

ʢʣʶʯʦʚʠʭ ʬʝʨʤʝʥʪʽʚ ʩʠʩʪʝʤʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ. ɼʣʷ ʚʠʚʯʝʥʥʷ 

ʘʢʪʠʚʥʦʩʪʽ ʉʆɼ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʥʘʤʠ ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʤʝʪʦʜ ʉ. ʏʝʚʘʨʽ ʪʘ 

ʩʧʽʚʘʚʪ. (1988) [199]. ɺʽʥ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʢʦʥʢʫʨʝʥʮʽʾ ʬʝʨʤʝʥʪʫ ʟ ʥʽʪʨʦʩʠʥʽʤ 

ʪʝʪʨʘʟʦʣʽʻʤ (ʅʉʊ) ʟʘ ʩʫʧʝʨʦʢʩʠʜʘʥʽʦʥʠ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʩʠʩʪʝʤʽ ʘʝʨʦʙʥʦʾ 

ʚʟʘʻʤʦʜʽʾ ʅɸɼʅ ʽ ʬʝʥʦʟʠʥʤʝʪʘʥʩʫʣʴʬʘʪʫ (ʌʄʉ) [199]. ɺ ʨʝʟʫʣʴʪʘʪʽ ʮʽʻʾ 

ʨʝʘʢʮʽʾ ʅʉʊ ʚʽʜʥʦʚʣʶʻʪʴʩʷ ʜʦ ʛʽʜʨʘʟʠʥʪʝʪʨʘʟʦʣʽʶ, ʱʦ ʨʝʻʩʪʨʫʻʪʴʩʷ ʧʨʠ 540 

ʥʤ. ɺ ʧʨʠʩʫʪʥʦʩʪʽ ʉʆɼ ʚʽʜʩʦʪʦʢ ʚʽʜʥʦʚʣʝʥʥʷ ʅʉʊ ʟʤʽʥʶʻʪʴʩʷ. ɼʣʷ 
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ʚʠʟʥʘʯʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʉʆɼ 0,04 ʤʣ ʧʨʦʙʠ ʚʚʦʜʠʣʠ ʚ 3 ʤʣ ʽʥʢʫʙʘʮʽʡʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʤʽʩʪʠʪʴ 0,41 ʤʄ ʅʉʊ, 0,33 ʤʄ ɽɼʊɸ, 0,01 ʤʄ 

ʬʝʥʘʟʠʥʤʝʪʘʩʫʣʴʬʘʪʫ. ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦ ʚʠʤʽʨʶʚʘʣʠ ʦʧʪʠʯʥʫ ʛʫʩʪʠʥʫ 

ʨʦʟʯʠʥʫ ʧʨʠ ʜʦʚʞʠʥʽ ʭʚʠʣʽ 540 ʥʤ, ʦʧʽʩʣʷ ʜʦʜʘʚʘʣʠ ʚ ʢʶʚʝʪʫ 0,1 ʤʣ 0,8 ʤʄ 

ʅɸɼʅ, ʧʝʨʝʤʽʰʫʚʘʣʠ ʪʘ ʟʘʣʠʰʘʣʠ ʫ ʪʝʤʨʷʚʽ ʥʘ 10 ʭʚʠʣʠʥ, ʚ ʧʦʜʘʣʴʰʦʤʫ 

ʧʦʚʪʦʨʥʦ ʚʠʤʽʨʶʚʘʣʠ ʦʧʪʠʯʥʫ ʛʫʩʪʠʥʫ. ɿʘ ʨʝʘʢʮʽʻʶ ʟʤʝʥʰʝʥʥʷ ʫʪʚʦʨʝʥʥʷ 

ʛʽʜʨʘʟʠʥʪʝʪʨʘʟʦʣʽʶ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʤʽʩʪʠʪʴ ʉʆɼ, 

ʨʦʙʠʣʠ ʚʠʩʥʦʚʦʢ ʟʛʽʜʥʦ ʟ ʨʽʟʥʠʮʝʶ ʤʽʞ ʧʝʨʰʠʤ ʪʘ ʜʨʫʛʠʤ ʧʦʢʘʟʥʠʢʘʤʠ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʫ. ɸʢʪʠʚʥʽʩʪʴ ʉʆɼ ʚʠʨʘʞʘʣʠ ʚ ʫʤʦʚʥʠʭ ʦʜʠʥʠʮʷʭ ʥʘ ʤʛ 

ʙʽʣʢʘ.  

 

2.2.7.2. ʄʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʧʨʦʩʪʘʛʣʘʥʜʠʥ ʅ-ʩʠʥʪʝʪʘʟʠ 

(ʎʆɻ). 

ʇʨʦʙʣʝʤʘ ʩʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʯʫʪʣʠʚʠʭ ʪʘ ʜʦʩʪʫʧʥʠʭ ʤʝʪʦʜʽʚ ʚʠʟʥʘʯʝʥʥʷ 

ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʘʢʪʫʘʣʴʥʘ ʧʨʠ ʨʦʟʨʦʙʮʽ ʨʽʟʥʠʭ ʝʢʩʧʨʝʩ-ʪʝʩʪʽʚ ʫ 

ʤʝʜʠʮʠʥʽ, ʝʢʦʣʦʛʽʾ ʪʘ ʽʥʰʠʭ ʛʘʣʫʟʷʭ. ʄʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ 

ʧʦʣʽʥʝʥʘʩʠʯʝʥʠʭ  ʞʠʨʥʠʭ ʢʠʩʣʦʪ (ʇʅɾʂ) ʫ ʙʽʦʣʦʛʽʯʥʠʭ ʩʝʨʝʜʘʭ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʬʝʨʤʝʥʪʽʚ ʻ ʜʫʞʝ ʧʝʨʩʧʝʢʪʠʚʥʠʤ. ɺʽʜʦʤʦ, ʱʦ ʇʅɾʂ ʉ20 ʻ ʷʢ 

ʩʫʙʩʪʨʘʪʘʤʠ [189, 265], ʪʘʢ ʽ ʬʝʨʤʝʥʪʦʤ ʧʨʦʩʪʘʛʣʘʥʜʠʥ ʅ-ʩʠʥʪʝʪʘʟʠ. 

ʇʝʨʝʪʚʦʨʝʥʥʷ ʇʅɾʂ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʘʪʘʣʽʟʫ PGHS ʫ ʧʨʦʩʪʘʛʣʘʥʜʠʥ ʅ2 

ʚʢʣʶʯʘʻ ʧʨʠʻʜʥʘʥʥʷ ʜʦ ʤʦʣʝʢʫʣʠ ʢʠʩʣʦʪʠ 2-ʭ ʤʦʣʝʢʫʣ ʢʠʩʥʶ ʪʘ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʫ ʧʨʠʩʫʪʥʦʩʪʽ ʜʦʥʦʨʘ ʝʣʝʢʪʨʦʥʽʚ ʛʽʜʨʦʧʝʨʝʢʠʩʥʦʾ ʛʨʫʧʠ 

ʽʥʪʝʨʤʝʜʽʘʪʦʨʘ ʜʦ ʦʢʩʠʛʨʫʧʠ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʙʘʛʘʪʦʩʫʙʩʪʨʘʪʥʦʛʦ 

ʬʝʨʤʝʥʪʫ PGHS ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʣʽʜʫʶʯʠ ʤʝʪʦʜʠ: 1) ʧʦʣʷʨʦʛʨʘʬʽʯʥʠʡ, 

ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʚʠʟʥʘʯʝʥʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʠʩʥʶ; 2) ʬʣʶʦʨʦʤʝʪʨʠʯʥʠʡ, 

ʜʝʪʝʢʪʠʨʫʶʯʠʡ ʧʨʦʜʫʢʪ ʨʝʘʢʮʽʾ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʫ ʷʢʦʩʪʽ ʜʦʥʦʨʘ ʝʣʝʢʪʨʦʥʽʚ 

ʛʦʤʦʚʘʥʽʣʽʥʦʚʦʾ ʢʠʩʣʦʪʠ; 3) ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʡ [206, 227, 265], 

ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʚʠʤʽʨʶʚʘʥʥʽ ʩʚʽʪʣʦ-ʧʦʛʣʠʥʘʥʥʷ ʧʨʦʜʫʢʪʽʚ ʦʢʠʩʣʝʥʥʷ ʜʦʥʦʨʽʚ 

ʝʣʝʢʪʨʦʥʽʚ (ʪʘʙʣ. 2.3): 
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ʊʘʙʣʠʮʷ 2.3 

ɼʦʥʦʨʠ ʝʣʝʢʪʨʦʥʽʚ, ʢʦʪʨʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠ  

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʘʢʪʠʚʥʦʩʪʽ PGHS 

ɼʦʥʦʨ ʝʣʝʢʪʨʦʥʽʚ ɚmax, ʥʤ  Ůɚ,, ʄ
-1ʩʤ-1 

ʌʝʨʨʦʮʠʘʥʽʜ ʢʘʣʽʶ 

ɸʜʨʝʥʘʣʽʥ 

ɻʚʘʷʢʦʣ 

TMPD 

ʪʨʘʥʩ-ʌʝʨʫʣʦʚʘ ʢʠʩʣʦʪʘ 

ABTS 

Sg 

420 

480 

436 

611 

310 

405 

534 

1040 

4020 

6400 

13500 

14800 

36800 

65000 

 

ʋ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʘʨʘʭʽʜʦʥʦʚʫ ʢʠʩʣʦʪʫ, ʘʜʨʝʥʘʣʽʥ, ʬʦʩʬʘʪ 

ʢʘʣʽʶ, ʪʨʠʩ-HCl ʪʘ ʊɺɯʅ-20 ʚʠʨʦʙʥʠʮʪʚʘ USA. PGH ï ʩʠʥʪʝʪʘʟʥʫ ʘʢʪʠʚʥʽʩʪʴ 

ʬʝʨʤʝʥʪʫ ʚʠʟʥʘʯʘʣʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʉʌ-56 

ʃʆʄʆ - ʩʧʝʢʪʨ.  

ɺ ʢʶʚʝʪʫ, ʢʦʪʨʘ ʚʤʽʱʫʚʘʣʘ 1 ʤʣ ʙʫʬʝʨʘ, ʜʦʜʘʚʘʣʠ ʨʦʟʯʠʥ 2ʤʢʄ ʛʝʤʽʥʫ 

(çʉʽʥʙʽʘʩè), ʜʦʥʦʨ ʝʣʝʢʪʨʦʥʽʚ (ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 0,99 ʤʄ ʨʦʟʯʠʥ ʘʜʨʝʥʘʣʽʥʫ 

(ñALDRICHò, Sigma-Aldrich Chemie GmbH, Riedstr. 2, D-89555 Steinheim, 

Germany) ʪʘ ʩʦʣʶʙʽʣʽʟʦʚʘʥʠʡ ʧʨʝʧʘʨʘʪ ʬʝʨʤʝʥʪʫ [99]. ɻʦʤʦʛʝʥʘʪ ʪʨʦʤʙʦʤʘʩʠ 

ʤʦʟʢʫ ʪʘ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʰʣʫʥʢʘ ʛʦʪʫʚʘʣʠ ʟ ʜʦʧʦʤʦʛʦʶ ʙʫʬʝʨʥʦʛʦ 

ʨʦʟʯʠʥʫ 0,05ʄ ʪʨʠʩ- HCl, ʨʅ 8,0, ʪʘ  ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ 20 ʭʚʠʣʠʥ ʧʨʠ 13 ʦʙ/ʭʚ. 

ʅʘʜʦʩʘʜʦʯʥʫ ʨʽʜʠʥʫ ʟʙʝʨʽʛʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʚʽʜ -18Áʉ ʜʦ -25Áʉ. 

ʉʦʣʶʙʽʣʽʟʦʚʘʥʠʡ ʧʨʝʧʘʨʘʪ ʬʝʨʤʝʥʪʫ ʛʦʪʫʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʊɺɯʅ ï 20 

(USA). 

ʈʝʘʢʮʽʶ ʽʥʽʮʽʶʚʘʣʠ ʜʦʜʘʚʘʥʥʷʤ ʩʧʠʨʪʦʚʦʛʦ ʨʦʟʯʠʥʫ 0,19 ʤʄ 

ʘʨʘʭʽʜʦʥʦʚʦʾ ʢʠʩʣʦʪʠ (ñALDRICHò, Sigma-Aldrich Chemie GmbH, Riedstr. 2, 

D-89555 Steinheim, Germany). ɼʦʚʞʠʥʘ ʭʚʠʣʽ ʩʢʣʘʜʘʣʘ 480 ʥʤ, ʯʘʩ ʨʝʻʩʪʨʘʮʽʾ 

ʧʦʢʘʟʥʠʢʽʚ ʯʝʨʝʟ 1 ʭʚʠʣʠʥʫ ʧʽʩʣʷ ʜʦʜʘʚʘʥʥʷ ʘʨʘʭʽʜʦʥʦʚʦʾ ʢʠʩʣʦʪʠ. 

ʇʠʪʦʤʫ ʘʢʪʠʚʥʽʩʪʴ ʚʠʨʘʞʘʣʠ ʚ ʤʽʢʨʦʤʦʣʷʭ ʘʨʘʭʽʜʦʥʦʚʦʾ ʢʠʩʣʦʪʠ, 

ʦʢʠʩʣʝʥʠʭ 1 ʤʛ ʙʽʣʢʘ ʧʨʦʪʷʛʦʤ 1 ʭʚʠʣʠʥʠ. ʌʝʨʤʝʥʪʘʪʠʚʥʫ ʘʢʪʠʚʥʽʩʪʴ 
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ʩʦʣʶʙʽʣʽʟʦʚʘʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʚʠʟʥʘʯʘʣʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ, ʷʢ 

ʧʦʯʘʪʢʦʚʫ ʰʚʠʜʢʽʩʪʴ ʥʘʢʦʧʠʯʝʥʥʷ ʦʢʠʩʣʝʥʦʾ ʬʦʨʤʠ ʘʜʨʝʥʘʣʽʥʫ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʉʌ-56 ʃʆʄʆ-ʩʧʝʢʪʨ [26, 39, 201, 208, 265]. 

 

2.2.7.3. ɼʦʩʣʽʜʞʝʥʥʷ ʤʽʪʦʧʨʦʪʝʢʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʌʫʥʢʮʽʶ ʤʽʪʦʭʦʥʜʨʽʡ  ʦʮ̔ʥʁ ʚʘʣʠ ʧʦ ʚʽʜʢʨʠʚʘʥʥʶ ʤʠʪʦʭʦʥʜʨʘ̔ʣʴʥʦʾ 

ʧʦʨʠ (ʄʇ) ʪʘ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʤʫ ʪʨʘʥʩʤʝʤʙʨʘʥʥʦʤʫ ʧʦʪʝʥʮʽʘʣʫ (Ɋ) [9, 101, 

166]. ɼʣʷ ʚʠʜʽʣʝʥʥʷ ʤʪ̔ʦʭʦʥʜʨʡ̔ ʛʦʤʦʛʝʥʘʪ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ 7 ʭʚ ʧʨʠ 700 g. ɺ 

ʧʦʜʘʣʴʰʦʤʫ ʦʩʘʜ ʚʠʜʘʣʷʚʩʷ, ʘ ʩʫʧʝʨʥʘʪʘʥʪ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ 15 ʭʚ  ʧʨʠ 11 000 

g (40ʉ). ʆʪʨʠʤʘʥʠʡ ʦʩʘʜ ʩʫʩʧʝʥʟʫʚʘʚʩʷ ʚ ʥʝʚʝʣʠʢʦʤʫ ʦʙôʻʤʽ ʩʝʨʝʜʦʚʠʱʘ ʙʝʟ 

ɽɼʊɸ ̔ ʟʙʝʨʽʛʘʚʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 0 - +1 0ʉ. ɺ ʧʦʜʘʣʴʰʦʤʫ ʩʫʩʧʝʥʟʽʁ  

ʤ̔ʪʦʭʦʥʜʨʡ̔ (1 ʤʛ ʙʣ̔ʢʘ ʚ ʧʨʦʙ)̔ ʚʥʦʩʠʣʠ ʚ ʥ̔ʢʫʙʘʮʽʡʥʝ ʩʝʨʝʜʦʚʠʱʝ (70 ʤʄ 

ʩʘʭʘʨʦʟʠ, 5 ʤʄ HEPES, 70 ʤʄ ʂʉl, 0,5 ï 1 ʤʄ ʂʅ2ʈʆ4, ʨʅ 7,4). ɺʽʜʢʨʠʪʪʷ 

ʤ̔ʪʦʭʦʥʜʨʠʘʣʴʥʦ ʾ ʧʦʨʠ ʥ̔̔ʮ̔ ʚʁʘʣʠ ʚʥʝʩʝʥʥʤ̫ ʮʠʢʣʦʩʧʦʨʠʥʫ-ɸ (0,5 ʤʣ)  ̔

ʚʠʟʥʘʯʘʣʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦ ʧʨʠ ɚ = 540 ʥʤ ʽ ʧʨʠ 25 0ʉ ʧʨʠ ʧʦʩʪʽʡʥʦʤʫ 

ʧʝʨʝʤʽʰʫʚʘʥʥ ̔ʥʘ ʧʨʦʪʷʟʽ 25 ʭʚ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʤ̔ʪʦʭʦʥʜʨʠʘʣʴʥʦʛʦ ʪʨʘʥʩʤʝʤʙʨʘʥʥʦʛʦ ʧʦʪʝʥʮʘ̔ʣʫ (ȹɣm) 

ʧʨʦʚʦʜʠʣʠ ʰʣʷʭʦʤ ʚʥʝʩʝʥʥ̫  ʚ ʩʝʨʝʜʦʚʠʱʝ 9 ʤʢʄ ʩʘʬʨʦʥʥ̔ʫ ʆ. 

ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽʁ  ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʜʦʚʞʠʥʽ ʭʚʠʣʽ 515 ʥʤ  ̔525 ʥʤ. ȹɣm 

ʚʠʟʥʘʯʘʣʠ ʧʦ ʨʽʟʥʠʮʽ ʩʚ̔ʪʣʦʧʦʛʣʠʥʘʥʥʷ ʧʨʠ 515 ʥʤ  ̔525 ʥʤ (ȹA515-525 ʥʤ). 

ɼʘʥ̔ʡ ʧʦʪʝʥʮʘ̔ʣ ʫʪʚʦʨʶʻʪʴʩʷ ʝʣʝʢʪʨʦʭʤ̔̔ʯʥʠʤ ʛʨʘʜʽʥ̒ʪʦʤ ʧʨʦʪʦʥʚ̔ ʧʦ 

ʦʙʠʜʚʘ ʙʦʢʠ ʤʝʤʙʨʘʥʠ  ̔ ʡʦʛʦ ʧʽʜʪʨʠʤʢʘ  ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ  ʧʨʦʮʝʩʘʤʠ  

ʧʝʨʝʥʦʩʫ ʝʣʝʢʪʨʦʥʚ̔  ʚ  ʜʠʭʘʣʴʥʦʛʦ  ʣʘʥʮʶʛʘ.  ȹɣm  ʤʦʞʝ  ʩʣʫʛʫʚʘʪʠ  

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦ ʁ   ̔ʤ̔ʪʦʭʦʥʜʨʘ̔ʣʴʥʦ ʾʬʫʥʢʮʽʾ,   ̔  ʩʪʘʥʫ  ʢʣ̔ʪʠʥʠ  ʚ  ʮʣ̔ʦʤʫ 

[166]. 

 

2.2.7.4. ʄʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ ʚʫʛʣʝʚʦʜʥʦ-ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʦʙʤʽʥʫ 

ʉʪʘʥ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʦʙʤ̔ʥʫ ʚ ʛʦʤʦʛʝʥʘʪʘʭ ʤʦʟʢʫ ʱʫʨʽʚ ʦʮ̔ʥʁ ʚʘʣʠ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦ ʧʦ ʚʤʽʩʪʫ ʣʘʢʪʘʪʫ, ʧʨ̔ʫʚʘʪʫ, ʟ̔ʦʮʠʪʨʘʪʫ, ʤʘʣʘʪʫ  ̔

ʘʩʧʘʨʪʘʪʫ [187, 200].  
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ʈʽʚʝʥʴ ʤʘʣʘʪʫ ʚʠʟʥʘʯʘʣʠ ʟʘ ʤʝʪʦʜʦʤ ʍʦʭʦʨʩʪʘ ʽ ʦʮʽʥʶʚʘʣʠ ʧʦ 

ʟʤʝʥʰʝʥʥʶ ʢʽʣʴʢʦʩʪʽ ʅɸɼʅ ʧʨʠ ɚ = 340 ʥʤ. ɺʤʽʩʪ ʣʘʢʪʘʪʫ ʚʠʟʥʘʯʘʚʩʷ ʪʘʢʦʞ 

ʟʘ ʤʝʪʦʜʦʤ ʍʦʭʦʨʩʪʘ ʧʦ ʟʙʽʣʴʰʝʥʥʶ ʢʽʣʴʢʦʩʪʽ ʅɸɼʅ ʧʨʠ ɚ = 340 ʥʤ. 

ʇʨʠʥʮʠʧ ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʤʘʣʘʪʜʝʛʽʜʨʦʛʝʥʘʟʠ ʤʘʣʘʪ 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʱʘʚʝʣʝʚʦʦʮʪʦʚʫ ʢʠʩʣʦʪʫ. ʟʚôʷʟʫʚʘʥʥʷ ʱʘʚʝʣʝʚʦʦʮʪʦʚʦʾ 

ʢʠʩʣʦʪʠ ʛʽʜʨʘʟʠʥ-ʛʣʽʮʠʥʦʚʠʤ ʙʫʬʝʨʦʤ ʟʘʙʝʟʧʝʯʫʻ ʧʦʚʥʝ ʦʢʠʩʥʝʥʥʷ ʤʘʣʘʪʫ. 

ʇʨʠ ʮʴʦʤʫ ʫʪʚʦʨʝʥʥʷ ʚʽʜʥʦʚʣʝʥʦʾ ʬʦʨʤʠ ʅɸɼʅ ʝʥʟʠʤʦʣʷʨʥʦ ʢʽʣʴʢʦʩʪʽ 

ʦʢʠʩʥʝʥʦʛʦ ʤʘʣʘʪʫ, ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ ʷʢʦʛʦ ʨʝʻʩʪʨʫʻʪʴʩʷ ʧʨʠ ɚ = 340 ʥʤ. ɺ 

ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ 0,2 ʤʣ ʙʝʟʙʽʣʢʦʚʦʛʦ ʝʢʩʪʨʘʢʪʫ ʤʦʟʢʫ ʜʦʜʘʚʘʣʠ ʜʦ 2,2 ʤʣ 

ʛʽʜʨʘʟʠʥ-ʛʣʽʮʠʥʦʚʦʛʦ ʙʫʬʝʨʘ. ʈʝʘʢʮʽʶ ʽʥʽʮʽʶʚʘʣʠ ʜʦʜʘʚʘʥʥʷʤ 0,2 ʤʣ ʅɸɼ+. 

ʆʧʪʠʯʥʫ ʱʽʣʴʥʽʩʪʴ ʚʠʤʽʨʶʚʘʣʠ ʜʦ ʟʘʧʫʩʢʫ ʨʝʘʢʮʽʾ (ɽ1) ʪʘ ʯʝʨʝʟ 4 ʭʚ (ɽ2). 

ɺʤʽʩʪ ʤʘʣʘʪʫ ʨʦʟʨʘʭʦʚʫʚʘʚʩʷ ʧʦ ʬʦʨʤʫʣʽ: 

 

ʜʝ ȹɽ ï (ɽ2-ɽ1); 

V ï ʢʽʥʮʝʚʠʡ ʦʙôʻʤ ʧʨʦʙʠ ʚ ʢʶʚʝʪʽ; 

K ï ʢʦʝʬʽʮʽʻʥʪ ʨʦʟʚʝʜʝʥʥʷ ʧʨʦʙʠ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʪʢʘʥʠʥʠ; 

6,22 - ʢʦʝʬʽʮʽʻʥʪ ʤʽʢʨʦʤʦʣʷʨʥʦʾ ʝʢʩʪʠʥʮʽʾ ʚʽʜʥʦʚʣʝʥʥʠʭ ʬʦʨʤ 

ʧʽʨʠʜʠʥʦʚʠʭ ʥʫʢʣʝʦʪʠʜʽʚ ʧʨʠ ɚ = 340 ʥʤ. 

ɺʤʽʩʪ ʧʽʨʫʚʘʪʫ ʚʠʟʥʘʯʘʣʠ ʤʝʪʦʜʦʤ ʎʦʭʘ-ʃʦʤʧʨʝʭʪʘ ʟʘ ʟʤʝʥʰʝʥʥʷʤ 

ʢʽʣʴʢʦʩʪʽ ʅɸɼʅ ʧʨʠ ɚ = 340 ʥʤ. ʇʨʠʥʮʠʧ ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʚ 

ʧʨʠʩʫʪʥʦʩʪʽ ʣʘʢʪʘʪʜʝʛʽʜʨʦʛʝʥʘʟʠ ʧʽʨʫʚʘʪ ʚʽʜʥʦʚʣʶʻʪʴʩʷ ʜʦ ʣʘʢʪʘʪʘ, ʘ 

ʢʽʣʴʢʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʦʛʦ ʚ ʨʝʘʢʮʽʾ ʧʽʨʫʚʘʪʫ ʝʢʚʽʤʦʣʷʨʥʘ ʚʤʽʩʪʫ ʅɸɼʅ, 

ʟʤʝʥʰʝʥʥʷ ʷʢʦʛʦ ʚʠʟʥʘʯʘʣʦʩʷ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦ ʧʨʠ ɚ = 340 ʥʤ. ɺ ʭʦʜʽ 

ʜʦʩʣʽʜʞʝʥʥʷ 0,8 ʤʣ ʙʝʟʙʽʣʢʦʚʦʛʦ ʝʢʩʪʨʘʢʪʫ ʜʦʜʘʚʘʣʠ ʜʦ 1,2 ʤʣ ʪʨʠʩ-HCl 

ʙʫʬʝʨʘ. ʈʝʘʢʮʽʶ ʽʥʜʫʢʫʚʘʣʠ ʜʦʜʘʚʘʥʥʷʤ 0,05 ʤʣ ʨʦʟʯʠʥʫ 

ʣʘʢʪʘʪʜʝʛʽʜʨʦʛʝʥʘʟʠ. ʆʧʪʠʯʥʫ ʱʽʣʴʥʽʩʪʴ ʚʠʤʽʨʶʚʘʣʠ ʜʦ ʟʘʧʫʩʢʫ ʨʝʘʢʮʽʾ (ɽ1) ʽ 

ʯʝʨʝʟ 4 ʭʚ (ɽ2).  

ɺʤʽʩʪ ʧʽʨʫʚʘʪʫ ʨʦʟʨʘʭʦʚʫʚʘʚʩʷ ʧʦ ʬʦʨʤʫʣʽ: 
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ʜʝ ȹɽ ï (ɽ2-ɽ1); 

V ï ʢʽʥʮʝʚʠʡ ʦʙôʻʤ ʧʨʦʙʠ ʚ ʢʶʚʝʪʽ; 

K ï ʢʦʝʬʽʮʽʻʥʪ ʨʦʟʚʝʜʝʥʥʷ ʧʨʦʙʠ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʪʢʘʥʠʥʠ; 

6,22 - ʢʦʝʬʽʮʽʻʥʪ ʤʽʢʨʦʤʦʣʷʨʥʦʾ ʝʢʩʪʠʥʮʽʾ ʚʽʜʥʦʚʣʝʥʥʠʭ ʬʦʨʤ 

ʧʽʨʠʜʠʥʦʚʠʭ ʥʫʢʣʝʦʪʠʜʽʚ ʧʨʠ ɚ = 340 ʥʤ. 

ɺʠʟʥʘʯʝʥʥʷ ʽʟʦʮʠʪʨʘʪʫ ʚ ʛʦʤʦʛʝʥʘʪʘʭ ʤʦʟʢʫ ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʫ 

ɿʽʙʝʨʪʘ, ʷʢʠʭ ʟʘʧʨʦʚʘʜʞʝʥʠʡ ʥʘ ʪʽʤ, ʱʦ ʧʽʜ ʜʽʻʶ ʅɸɼʌ-

ʽʟʦʮʠʪʨʘʪʜʝʛʽʜʨʦʛʝʥʘʟʠ, ʷʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʟʨʘʟʢʘʭ, ʽʟʦʮʠʪʨʘʪ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ 

ʚ Ŭ-ʢʝʪʦʛʣʫʪʘʨʘʪ. ʋ ʜʘʥʠʭ ʫʤʦʚʘʭ ʢʽʣʴʢʽʩʪʴ ʧʨʦʨʝʘʛʫʚʘʚʰʦʛʦ ʽʟʦʮʠʪʨʘʪʫ 

ʝʢʚʽʤʦʣʷʨʥʘ ʢʽʣʴʢʦʩʪʽ ʫʪʚʦʨʝʥʦʛʦ ʅɸɼʌʅ, ʧʨʠʨʽʩʪ ʚʤʽʩʪʫ ʷʢʦʛʦ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦ ʧʨʠ ɚ = 340 ʥʤ. ɺ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ 

ʦʩʽʜʘʥʥʷ ʙʽʣʢʽʚ ʜʦ ʛʦʤʦʛʝʥʘʪʫ ʪʢʘʥʠʥ ʤʦʟʢʫ ʜʦʜʘʚʘʣʠ 6% ʭʣʦʨʥʫ ʢʠʩʣʦʪʫ ʫ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʪʢʘʥʠʥʘ/ʢʠʩʣʦʪʘ ï 1:4. ɺ ʧʦʜʘʣʴʰʦʤʫ ʧʨʦʙʫ ʧʝʨʝʤʽʰʫʚʘʣʠ ʽ 

ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʥʘ ʧʨʦʪʷʟʽ 15 ʭʚ ʧʨʠ 3000 g ʪʘ ʪʝʤʧʝʨʘʪʫʨʽ +15Áʉ. 

ɹʝʟʙʽʣʢʦʚʠʡ ʝʢʩʪʨʘʢʪ ʧʝʨʝʥʦʩʠʣʠ ʚ ʮʝʥʪʨʠʬʫʞʥʫ ʧʨʦʙʽʨʢʫ ʪʘ ʚʠʜʘʣʷʣʠ 

ʥʘʜʣʠʰʦʢ ʭʣʦʨʥʦʾ ʢʠʩʣʦʪʠ ʜʦʜʘʚʘʥʥʷʤ ʧʦ ʢʨʘʧʣʷʤ 24% ʨʦʟʯʠʥʫ 

ʛʽʜʨʦʢʘʨʙʦʥʘʪʫ ʢʘʣʽʶ. ʆʩʘʜ ʧʝʨʭʣʦʨʘʪʫ ʢʘʣʽʶ ʚʽʜʜʽʣʷʣʠ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷʤ 

ʥʘ ʧʨʦʪʷʟʽ 5 ʭʚ ʧʨʠ 3000 g ʪʘ ʪʝʤʧʝʨʘʪʫʨʽ +15Áʉ. ʅʝʡʪʨʘʣʽʟʦʚʘʥʠʡ 

ʙʝʟʙʽʣʢʦʚʠʡ ʝʢʩʪʨʘʢʪ ʥʘʛʨʽʚʘʣʠ ʥʘʛʨʽʚʘʶʪʴ ʜʦ ʢʽʤʥʘʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠʪʘ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ ʨʝʘʢʮʽʾ. ʇʝʨʝʜ ʧʨʦʚʝʜʝʥʥʷʤ ʨʝʘʢʮʽʾ 

ʢʦʤʧʦʥʝʥʪʠ ʽʥʢʫʙʘʮʽʡʥʦʾ ʩʫʤʽʰʽ ʟʤʽʰʫʚʘʣʠʩʴ. ɺ ʧʦʜʘʣʴʰʦʤʫ ʚ ʢʶʚʝʪʫ 

ʜʦʜʘʚʘʣʠ 0,05 ʤʣ ʨʦʟʚʝʜʝʥʦʛʦ ʨʦʟʯʠʥʫ ʅɸɼʌ-ʽʟʦʮʠʪʨʘʪʜʝʛʽʜʨʦʛʝʥʘʟʠ, 

ʧʝʨʝʤʽʰʫʚʘʣʠ ʪʘ ʚʠʤʽʨʶʚʘʣʠ ʚʝʣʠʯʠʥʫ ʦʧʪʠʯʥʦʾ ʱʽʣʴʥʦʩʪʽ (ɽ1). 

ʌʝʨʤʝʥʪʘʪʠʚʥʫ ʨʝʘʢʮʽʶ ʽʥʽʮʽʶʚʘʣʠ ʜʦʜʘʚʘʥʥʷʤ 0,2 ʤʣ ʥʝʡʪʨʘʣʽʟʦʚʘʥʦʛʦ 

ʪʢʘʥʠʥʥʦʛʦ ʝʢʩʪʨʘʢʪʫ, ʟʘʪʠʤ ʧʨʦʙʫ ʧʝʨʝʤʽʰʫʚʘʣʠ ʽ ʦʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʨʝʘʢʮʽʾ 

ʟʘʧʠʩʫʚʘʣʠ ʢʽʥʮʝʚʽ ʧʦʢʘʟʥʠʢʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽʾ. 

 

ɺʤʽʩʪ ʽʟʦʮʠʪʨʘʪʫ ʨʦʟʨʘʭʦʚʫʚʘʚʩʷ ʧʦ ʬʦʨʤʫʣʽ: 
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ʜʝ ȹɽ ï (ɽ2-ɽ1) ʟʤʽʥʠ ʱʽʣʴʥʦʩʪʽ ʚ ʧʨʦʮʝʩʽ ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ ʨʝʘʢʮʽʾ; 

V ï ʢʽʥʮʝʚʠʡ ʦʙôʻʤ ʧʨʦʙʠ; 

K ï ʢʦʝʬʽʮʽʻʥʪ ʨʦʟʚʝʜʝʥʥʷ ʧʨʦʙʠ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 1 ʛ ʪʢʘʥʠʥʠ. 

6,22 - ʢʦʝʬʽʮʽʻʥʪ ʤʽʢʨʦʤʦʣʷʨʥʦʾ ʝʢʩʪʠʥʮʽʾ ʚʽʜʥʦʚʣʝʥʥʠʭ ʬʦʨʤ 

ʧʽʨʠʜʠʥʦʚʠʭ ʥʫʢʣʝʦʪʠʜʽʚ ʧʨʠ ɚ = 340 ʥʤ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʝʘʢʮʽʡ ʛʣʽʢʦʣʽʟʫ ʜʦʩʣʽʜʞʫʚʘʣʠ ʚʤʽʩʪ 

ʣʘʢʪʘʪʫ ʧʦ ʤʝʪʦʜʫ ʍʦʭʦʨʩʪʘ. ʇʨʠʥʮʠʧ ʤʝʪʦʜʫ ʟʘʢʣʶʯʘʻʪʴʩʷ ʚ ʧʝʨʝʪʚʦʨʝʥʥʽ 

ʣʘʢʪʘʪʫ ʚ ʧʽʨʫʚʘʪ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʣʘʢʪʘʪʜʝʛʽʜʨʦʛʝʥʘʟʠ, ʧʨʠ ʮʴʦʤʫ ʟʚôʷʟʫʚʘʥʥʷ 

ʧʽʨʫʚʘʪʫ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʨʝʘʢʮʽʾ ʛʽʜʨʘʟʠʥ-ʛʣʽʮʠʥʦʚʠʤ ʙʫʬʝʨʦʤ 

ʩʧʨʠʷʻ ʧʦʚʥʦʤʫ ʦʢʠʩʣʝʥʥʶ ʣʘʢʪʘʪʫ. ʇʨʠ ʮʴʦʤʫ ʫʪʚʦʨʝʥʥʷ ʚʽʜʥʦʚʣʝʥʦʾ ʬʦʨʤʠ 

ʅɸɼ ʝʢʚʽʤʦʣʷʨʥʦ ʢʽʣʴʢʦʩʪʽ ʦʢʠʩʥʝʥʦʛʦ ʣʘʢʪʘʪʫ, ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʽʚ ʷʢʦʛʦ 

ʨʝʻʩʪʨʫʚʘʣʠ ʧʨʠ ɚ = 340 ʥʤ.  

ɺ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ 0,2 ʤʣ ʙʝʟʙʽʣʢʦʚʦʛʦ ʝʢʩʪʨʘʢʪʫ ʤʦʟʢʫ ʜʦʜʘʚʘʣʠ ʜʦ 

ʽʥʢʫʙʘʮʽʡʥʦʾ ʩʫʤʽʰʽ (2,0 ʤʣ ʛʽʜʨʘʟʠʥ-ʛʣʽʮʠʥʦʚʦʛʦ ʙʫʬʝʨʘ ʪʘ 0,2 ʤʣ ʨʦʟʯʠʥʫ 

ʅɸɼ). ʆʧʪʠʯʥʫ ʱʽʣʴʥʽʩʪʴ ʚʠʤʽʨʶʚʘʣʠ ʜʦ ʟʘʧʫʩʢʫ ʨʝʘʢʮʽʾ (ɽ1) ʪʘ ʯʝʨʝʟ 4 ʭʚ 

(ɽ2). 

ɺʤʽʩʪ ʣʘʢʪʘʪʫ ʨʦʟʨʘʭʦʚʫʚʘʚʩʷ ʧʦ ʬʦʨʤʫʣʽ: 

 

ʜʝ ȹɽ ï (ɽ2-ɽ1); 

V ï ʢʽʥʮʝʚʠʡ ʦʙôʻʤ ʧʨʦʙʠ ʚ ʢʶʚʝʪʽ; 

K ï ʢʦʝʬʽʮʽʻʥʪ ʨʦʟʚʝʜʝʥʥʷ ʧʨʦʙʠ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʪʢʘʥʠʥʠ; 

6,22 - ʢʦʝʬʽʮʽʻʥʪ ʤʽʢʨʦʤʦʣʷʨʥʦʾ ʝʢʩʪʠʥʮʽʾ ʚʽʜʥʦʚʣʝʥʥʠʭ ʬʦʨʤ 

ʧʽʨʠʜʠʥʦʚʠʭ ʥʫʢʣʝʦʪʠʜʽʚ ʧʨʠ ɚ = 340 ʥʤ. 

ɸʜʝʥʽʥʦʚʽ ʥʫʢʣʝʦʪʠʜʠ ʚʠʟʥʘʯʘʣʠ ʤʝʪʦʜʦʤ ʪʦʥʢʦʰʘʨʦʚʦʾ ʭʨʦʤʘʪʦʛʨʘʬʽʾ 

ʚ ʙʝʟʙʽʣʢʦʚʦʤʫ ʝʢʩʪʨʘʢʪʽ ʪʢʘʥʠʥʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 1:10 (10% ʨʦʟʯʠʥ 

ʪʨʠʭʣʦʨʦʮʪʦʚʦʾ ʢʠʩʣʦʪʠ) ʥʘ ʧʣʘʩʪʠʥʘʭ ʬʽʨʤʠ çMerkè (ʅʽʤʝʯʯʠʥʘ) [16, 77]. 
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2.2.8. ʆʮʽʥʢʘ ʬʘʨʤʘʢʦʢʽʥʝʪʠʯʥʦʾ ʩʫʤʽʩʥʦʩʪʽ ʽʥʛʨʝʜʽʻʥʪʽʚ 

ʢʦʤʙʽʥʘʮʽʡ-ʣʽʜʝʨʽʚ 

ʂʦʤʙʽʥʦʚʘʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ ʚ ʦʜʥʽʡ 

ʣʽʢʘʨʩʴʢʽʡ ʬʦʨʤʽ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʦʧʪʠʤʽʟʘʮʽʶ ʬʘʨʤʘʢʦʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʚʧʣʠʚʫ, 

ʱʦ ʜʦʩʷʛʘʻʪʴʩʷ ʜʦʧʦʚʥʝʥʥʷʤ ʥʝʦʙʭʽʜʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʛʦ 

ʚʧʣʠʚʫ, ʦʩʣʘʙʣʝʥʥʷʤ ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ, ʟʤʝʥʰʝʥʥʷʤ ʜʦʟʫʚʘʥʥʷ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʪʝʥʮʽʡʥʦʛʦ ʩʠʥʝʨʛʽʟʤʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʽ 

ʟʙʽʣʴʰʝʥʥʷʤ ʟʨʫʯʥʦʩʪʽ ʧʨʠʡʦʤʫ ʛʦʪʦʚʠʭ ʣʽʢʘʨʩʴʢʠʭ ʬʦʨʤ. ʈʘʟʦʤ ʟ ʪʠʤ, 

ʫʩʧʽʰʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʙʽʥʦʚʘʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʬʦʨʤ ʦʙʤʝʞʝʥʦ ʤʦʞʣʠʚʦʶ 

ʚʟʘʻʤʦʜʽʻʶ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʩʧʦʣʫʢ ʥʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʦʤʫ, ʬʘʨʤʘʮʝʚʪʠʯʥʦʤʫ ʽ 

ʙʽʦʣʦʛʽʯʥʦʤʫ ʨʽʚʥʷʭ (ʬʘʨʤʘʢʦʣʦʛʽʯʥʘ ʚʟʘʻʤʦʜʽʷ) ʽ ʚʠʤʘʛʘʻ ʧʦʧʝʨʝʜʥʴʦʾ 

ʦʮʽʥʢʠ ʤʦʞʣʠʚʦʩʪʽ ʚʟʘʻʤʦʜʽʾ ʪʘ ʧʦʪʝʥʮʽʡʥʦʾ ʩʫʤʽʩʥʦʩʪʽ ʦʢʨʝʤʠʭ 

ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʽʥʛʨʝʜʽʻʥʪʽʚ. ɼʘʥʘ ʚʠʤʦʛʘ ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʘ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʽʜʭʦʜʽʚ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʱʦ ʚʨʘʭʦʚʫʻ 

ʚʟʘʻʤʦʜʽʶ ʷʢ ʥʘ ʭʽʤʽʯʥʦʤʫ ʨʽʚʥʽ (ʫʪʚʦʨʝʥʥʷ ʩʦʣʝʡ, ʧʝʨʝʙʽʛ ʨʝʘʢʮʽʡ 

ʢʦʥʜʝʥʩʘʮʽʾ, ʮʠʢʣʽʟʘʮʽʾ ʪʦʱʦ), ʪʘʢ ʽ ʥʘ ʨʽʚʥʽ ʦʨʛʘʥʽʟʤʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʽʜʦʤʠʭ 

ʤʝʭʘʥʽʟʤʽʚ ʨʦʟʚʠʪʢʫ ʙʽʦʣʦʛʽʯʥʦʾ ʚʽʜʧʦʚʽʜʽ. ɿ ʧʨʘʢʪʠʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʻ ʢʦʤʙʽʥʦʚʘʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʝʧʘʨʘʪʽʚ, ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʡ 

ʝʬʝʢʪ ʷʢʠʭ ʻ ʦʜʥʦʥʘʧʨʘʚʣʝʥʠʤ, ʧʨʦʪʝ ʨʦʟʚʠʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʨʽʟʥʠʭ 

ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʘʙʦ ʰʣʷʭʦʤ ʚʧʣʠʚʫ ʥʘ ʨʽʟʥʽ ʜʽʣʷʥʢʠ ʧʘʪʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ.  

ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʥʘʤʠ ʧʨʦʚʝʜʝʥʝ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ 

ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʝʧʘʨʘʪʫ ʰʠʨʦʢʦʛʦ ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʛʦ ʩʧʝʢʪʨʫ 

ï ʩʠʥʪʝʪʠʯʥʦʛʦ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʘ ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥʫ ʟ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ 

ʨʽʟʥʠʭ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʛʨʫʧ (ʥʝʩʪʝʨʦʾʜʥʽ ʧʨʦʪʠʟʘʧʘʣʴʥʽ ʧʨʝʧʘʨʘʪʠ ï 

ʤʝʣʦʢʩʠʢʘʤ, ʘʥʪʠʢʦʥʚʫʣʴʩʘʥʪ ʛʘʙʘʧʝʥʪʠʥ ʽ ʮʠʪʠʢʦʣʽʥ, ʷʢʠʡ ʚʠʷʚʣʷʻ 

ʥʦʦʪʨʦʧʥʫ ʪʘ ʧʩʠʭʦʩʪʠʤʫʣʶʶʯʫ ʜʽʶ). 

ɸʥʘʣʽʟ ʢʠʩʣʦʪʥʦ-ʦʩʥʦʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʝʯʦʚʠʥ ʟʜʽʡʩʥʶʚʘʚʩʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤʠ ACD/pKaDB [211]. ʄʦʣʝʢʫʣʷʨʥʘ ʤʘʩʘ, ʨʦʟʯʠʥʥʽʩʪʴ, 

ʣʽʧʦʬʽʣʴʥʽʩʪʴ ʚʠʟʥʘʯʘʣʠʩʷ ʘʜʠʪʠʚʥʠʤʠ ʤʝʪʦʜʘʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
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ʢʦʤʧ'ʶʪʝʨʥʠʭ ʧʨʦʛʨʘʤ [244, 246, 306]. ʊʠʧʠ ʙʽʦʣʦʛʽʯʥʠʭ ʤʽʰʝʥʝʡ (ʨʝʮʝʧʪʦʨʠ, 

ʬʝʨʤʝʥʪʠ, ʪʨʘʥʩʧʦʨʪʝʨʠ) ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʜʧʦʚʽʜʥʠʭ 

ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ. 

 

2.2.9. ɻʽʩʪʦʤʦʨʬʦʤʝʪʨʠʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

 

 

ɼʣʷ ʚʠʚʯʝʥʥʷ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʥʝʡʨʦʥʽʚ ʛʽʧʦʢʘʤʧʫ 

ʛʽʩʪʦʣʦʛʽʯʥʽ ʟʨʽʟʠ ʜʝʧʘʨʘʬʽʥʫʚʘʣʠ ʟʘ ʩʪʘʥʜʘʨʪʥʦʶ ʤʝʪʦʜʠʢʦʶ. ɿʦʙʨʘʞʝʥʥʷ 

ʦʪʨʠʤʫʚʘʣʠ ʥʘ ʤʽʢʨʦʩʢʦʧʽ Axioskop (Zeiss, ʅʽʤʝʯʯʠʥʘ) ʪʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 8-

ʙʽʪʥʦʾ CCD-ʢʘʤʝʨʠ COHU-4922 (COHU Inc., ʉʐɸ) ʚʚʦʜʠʣʠ ʚ ʢʦʤʧôʶʪʝʨʥʫ 

ʩʠʩʪʝʤʫ ʘʥʘʣʽʟʫ ʟʦʙʨʘʞʝʥʴ VIDAS-386 (Kontron Elektronik, ʅʽʤʝʯʯʠʥʘ). 

ʄʦʨʬʦʤʝʪʨʠʯʥʠʡ ʘʥʘʣʽʟ ʢʣʽʪʠʥ ʛʽʧʦʢʘʤʧʫ ʟʜʽʡʩʥʶʚʘʣʠ ʚ 

ʥʘʧʽʚʘʚʪʦʤʘʪʠʯʥʦʤʫ ʨʝʞʠʤʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ, ʨʦʟʨʦʙʣʝʥʦʾ ʚ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ VIDAS-2.5 (Kontron Elektronik, 

ʅʽʤʝʯʯʠʥʘ). ɺʠʟʥʘʯʘʣʠ ʥʘʩʪʫʧʥʽ ʧʦʢʘʟʥʠʢʠ:   

- ʱʽʣʴʥʽʩʪʴ ʥʝʡʨʦʥʽʚ (ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥ ʥʘ 1ʤʤ2 ʧʣʦʱʽ ʟʨʽʟʫ ʢʦʨʠ ʤʦʟʢʫ);   

-  ʧʣʦʱʘ  ʪʽʣ  ʥʝʡʨʦʥʽʚ, (ʤʢʤ2);  

-  ʢʦʥʮʝʥʪʨʘʮʽʶ  ʈʅʂ  ʚ  ʥʝʡʨʦʥʘʭ,  (ʦʜʠʥʠʮʽ  ʦʧʪʠʯʥʦʾ  ʱʽʣʴʥʦʩʪʽ,  

ʆʆʐ),  ʷʢʽ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʧʦ ʬʦʨʤʫʣ ̔ GREYi = |lg(Di /D0)|, ʷʢ ʣʦʛʘʨʠʬʤ 

ʚʽʜʥʦʰʝʥʥʷ ʦʧʪʠʯʥʦʾ ʱʽʣʴʥʦʩʪʽ  ʪʽʣʘ  ʢʣʽʪʠʥʠ (Di)  ʜʦ  ʦʧʪʠʯʥʦʾ  ʱʽʣʴʥʦʩʪʽ 

ʤʽʞʢʣʽʪʠʥʥʦʾ ʨʝʯʦʚʠʥʠ (D0);  

- ʢʽʣʴʢʽʩʪʴ ʘʧʦʧʪʠʯʥʦ ʽ ʜʝʩʪʨʫʢʪʠʚʥʦ ʟʤʽʥʝʥʠʭ ʢʣʽʪʠʥ, ʢʣʽʪʠʥ/ʤʤ2. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʥʫʢʣʝʾʥʦʚʠʭ ʢʠʩʣʦʪ, ʟʨʽʟʠ ʜʝʧʘʨʘʬʽʥʫʚʘʣʠ ʪʘ 

ʬʘʨʙʫʚʘʣʠ ʛʘʣʦʮʽʘʥʽʥʭʨʦʤʦʚʠʤʠ ʢʚʘʩʮʷʤʠ ʟʘ ɽʡʥʘʨʩʦʥʦʤ [171, 181]. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʽʩʪ ̔ ʥʝʡʨʦʥʽʚ ʫ ʩʪʘʥʽ ʘʧʦʧʪʦʟʫ ʪʘ ʥʝʢʨʦʟʫ 

ʚʠʢʦʨʠʩʪʘʥʠʡ ʤʝʪʦʜ ʜʠʬʝʨʝʥʮʽʡʥʦʛʦ ʧʨʦʬʘʨʙʦʚʫʚʘʥʥʷ ʢʣʽʪʠʥ 

ʬʣʫʦʨʝʩʮʝʥʪʥʠʤʠ ʙʘʨʚʥʠʢʘʤʠ: hoecht 33342 (ʘʧʦʧʪʦʟ) ʪʘ ʝʪʠʜʽʫʤ ʙʨʦʤʽʜ 

(ʥʝʢʨʦʟ). 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʬʨʘʛʤʝʥʪ ʤʦʟʢʫ ʪʚʘʨʠʥ ʬʽʢʩʫʚʘʣʠ ʫ ʨʽʜʠʥʽ 

ʂʘʨʥʫʘ (18 ʛʦʜʠʥ)  ̔ʧʦ ʩʪʘʥʜʘʨʪʥʡ̔ ʩʭʝʤ ̔ʟʘʣʠʚʘʣʠ ʚ ʧʘʨʘʬʥ̔ʦʚ̔ ʙʣʦʢʠ, ʟ ̫ʢʠʭ 
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ʚʠʛʦʪʦʚʣʷʣʠ ʩʝʨ̔ʡʥ̔ ʬʨʦʥʪʘʣʴʥ ̔ 5-ʤ̔ʢʨʦʥʥ ̔ ʛ̔ʩʪʦʣʦʛʯ̔ʥ ̔ ʟʨʽʟʠ ʚ ʜʽʣʷʥʮʽ 

ʧʦʩʪʮʝʥʪʨʘʣʴʥʦʾ ʟʚʠʚʠʥʠ [10]. ʇʨʠ ʮʴʦʤʫ ʚ ʧʨʦʝʢʮʽʾ ʟʨʽʟʫ ʟʥʘʭʦʜʠʣʠʩʴ ʟʦʥʘ 

ʩʦʤʘʪʦ-ʩʝʥʩʦʨʥʦ ʾ ʢʦʨʠ ʚʝʣʠʢʠʭ ʧʽʚʢʫʣʴ, ʛʽʧʦʢʘʤʧʫ, ʩʫʜʠʥʥʦʾ ʦʙʦʣʦʥʢʠ 

ʤʦʟʢʫ, ʩʫʜʠʥʥʦʛʦ ʩʧʣʝʪʝʥʥ̫  hʣʫʥʦʯʢʽʚ ʤʦʟʢʫ, ʛʽʣʦʢ ʩʝʨʝʜʥʴʦ - ʤʦʟʢʦʚʦʾ ʪʘ 

ʦʯʥʦʾ ʘʨʪʝʨʽʾ.  

ɼʣʷ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʦʪʨʠʤʘʥʽ ʟʨʘʟʢʠ ʛʽʧʦʢʘʤʧʘ ʪʘ ʢʦʨʠ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʧʨʦʪʷʛʦʤ 3-4 ʛʦʜʠʥ ʬʽʢʩʫʚʘʣʠ ʧʨʠ +2Áʉ ʚ 2,5% ʨʦʟʯʠʥʽ 

ʛʣʶʪʘʨʘʣʴʜʝʛʽʜʫ, ʚʠʛʦʪʦʚʣʝʥʦʤʫ ʥʘ 0,2M ʬʦʩʬʘʪʥʦʤʫ ʙʫʬʝʨʽ (ʨʅ7,3). 

ʇʦʜʘʣʴʰʘ ʬʽʢʩʘʮʽʷ ʧʨʦʚʦʜʠʣʘʩʴ ʚ 1% ʟʘʙʫʬʝʨʝʥʦʤʫ (ʨʅ7,4) ʨʦʟʯʠʥʽ 

ʪʝʪʨʘʦʢʩʠʜʫ ʦʩʤʽʶ (çSPIè, ʉʐɸ) ʧʨʦʪʷʛʦʤ 1 ʛʦʜʠʥʠ. ɿʥʝʚʦʜʥʶʚʘʥʥʷ ʟʨʘʟʢʽʚ 

ʪʢʘʥʠʥ ʧʨʦʚʦʜʠʣʠ ʚ ʩʧʠʨʪʘʭ ʟʨʦʩʪʘʶʯʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʘ ʟʘʚʝʨʰʘʣʠ ʪʨʴʦʤʘ 

ʟʤʽʥʘʤʠ ʧʨʦʧʽʣʝʥʦʢʩʠʜʫ. ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʝʧʦʢʩʠʜʥʠʭ ʙʣʦʢʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʢʦʤʧʦʟʠʮʽʶ ɽʧʦʥ-812 (çSPI-PonÊ 812 Epoxy Embedding 

Kitè, ʉʐɸ). ʇʝʨʝʜ ʧʨʠʛʦʪʫʚʘʥʥʷʤ ʫʣʴʪʨʘʪʦʥʢʠʭ ʟʨʽʟʽʚ ʧʦʧʝʨʝʜʥʴʦ 

ʧʨʦʚʦʜʠʣʠ ʘʥʘʣʽʟ ʥʘʧʽʚʪʦʥʢʠʭ ʟʨʽʟʽʚ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʫ ʩʚʽʪʣʦʚʦʾ ʤʽʢʨʦʩʢʦʧʽʾ. 

ɺʠʛʦʪʦʚʣʝʥʥʷ ʫʣʴʪʨʘʪʦʥʢʠʭ ʟʨʽʟʽʚ ʪʦʚʱʠʥʦʶ 60-80 ʥʤ ʧʨʦʚʦʜʠʣʠ ʥʘ 

ʫʣʴʪʨʘʤʽʢʨʦʪʦʤʽ ʋʄʊʇ-6 ʄ (ñSELMIò, ʋʢʨʘʾʥʘ) ʟ ʧʦʜʘʣʴʰʠʤ ʾʭ 

ʨʦʟʤʽʱʝʥʥʷʤ ʥʘ ʦʧʦʨʥʠʭ ʩʽʪʢʘʭ (Mesh Regular Grid 200). ʇʦʜʚʽʡʥʝ 

ʢʦʥʪʨʘʩʪʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ 2% ʚʦʜʥʠʤ ʨʦʟʯʠʥʦʤ ʫʨʘʥʽʣʘʮʝʪʘʪʫ ʥʘ ʧʨʦʪʷʟʽ 15 

ʭʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ +37ÁC ʩ ʥʘʩʪʫʧʥʦʶ ʽʤʧʨʝʛʥʘʮʽʻʶ ʨʦʟʯʠʥʦʤ ʮʠʪʨʘʪʫ 

ʩʚʠʥʮʶ ʧʦ ʤʝʪʦʜʫ ʈʝʡʥʦʣʴʜʩʘ ʥʘ ʧʨʦʪʷʟʽ 30 ʭʚ [313]. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʨʘʥʩʤʽʩʽʡʥʦʛʦ ʝʣʝʢʪʨʦʥʥʦʛʦ ʤʽʢʨʦʩʢʦʧʘ ʇʕʄ-100-01 

(ñSELMIò, ʋʢʨʘʾʥʘ) ʧʨʠ ʥʘʧʨʫʟʽ ʧʨʠʩʢʦʨʝʥʥʷ 70-75ʢɺ ʽ ʧʝʨʚʠʥʥʠʭ 

ʟʙʽʣʴʰʝʥʥʷʭ ʚʽʜ 4000 ʜʦ 20000 ʟʘ ʩʪʘʥʜʘʨʪʥʦʶ ʩʭʝʤʦʶ. ʇʽʜʛʦʪʦʚʢʫ ʤʘʪʝʨʽʘʣʫ 

ʜʣʷ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʽʟʫ ʧʨʦʚʦʜʠʣʠ ʟʛʽʜʥʦ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ 

ʩʪʘʥʜʘʨʪʽʚ [180, 197]. ʆʮʽʥʢʫ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʠʭ ʟʤʽʥ ʧʨʦʚʦʜʠʣʠ ʧʦ ʘʥʘʣʽʟʫ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʟʤʽʥ ʥʝʡʨʦʥʘʣʴʥʦʛʦ, ʛʣʽʘʣʴʥʦʛʦ ʪʘ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ  

ʢʦʤʧʦʥʝʥʪʚ̔  ʛʧ̔ʦʢʘʤʧʫ ʪʘ ʢʦʨʠ ʚʝʣʠʢʠʭ ʧʽʚʢʫʣʴ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʧʦ 

ʥʘʩʪʫʧʥʠʤ ʢʨʠʪʝʨʽʷʤ [116]:  

ʅʝʡʨʦʥʠ 
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ʇʝʨʠʢʘʨʦ̔ʥ: 

¶ ʗʜʨʦ: ʣʦʢʘʣʟ̔ʘʮ̫̔, ʩʪʘʥ ʭʨʦʤʘʪʠʥʫ,  ʷʜʝʨʥʘ ʤʝʤʙʨʘʥʘ, ʷʜʝʨʮʝ; 

¶ ʆʨʛʘʥʝʣʠ: ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʘ ʩʽʪʢʘ, ʩʫʙʩʪʘʥʮʽ̫  ʅ̔ʩʣʷ, ʨʠʙʦʩʦʤʠ, 

ʢʦʤʧʣʝʢʩ ɻʦʣʴʜʞ,̔ ʤʪ̔ʦʭʦʥʜʨʽ,ʾ ʣʟ̔ʦʩʦʤʠ; 

¶ ʅʝʡʨʦʬʣ̔ʘʤʝʥʪʠ; 

¶ ɺʢʣʶʯʝʥʥʷ: ʣ̔ ʧʦʬʫʩʮʠʥ. 

ɺʽʜʨʦʩʪʢʠ: ʜʝʥʜʨʠʪʠ, ʘʢʩʦʥʠ, ʩʪʘʥ ʤ̔ ʣ̒̔ʥʦʚʦ ʾʦʙʦʣʦʥʢʠ. 

ʂʦʤʧʦʥʝʥʪʠ ʥʝʡʨʦʛʣʽʾ: ʦʣʛ̔ʦʜʝʥʜʨʦʮʠʪʠ, ʘʩʪʨʦʮʠʪʠ. 

ɻʝʤʦʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʝ ʨʫʩʣʦ: ʝʥʜʦʪʝʣʦ̔ʮʠʪʠ, ʙʘʟʘʣʴʥʘ ʤʝʤʙʨʘʥʘ, 

ʧʝʨʠʚʘʩʢʫʣʷʨʥʠʡ ʧʨʦʩʪʽʨ, ʘʩʪʨʦʮʠʪʠ. 

 

ʉʠʥʘʧʪʠʯʥʠʡ ʘʧʘʨʘʪ 

¶ ʉʪʘʥ ʧʨʝ- ʪʘ ʧʦʩʪʩʠʥʘʧʪʠʯʥʦʾ ʯʘʩʪʠʥʠ ʩʠʥʘʧʩʫ. 

¶ ʑʽʣʴʥʽʩʪʴ ʩʠʥʘʧʪʠʯʥʠʭ ʧʫʭʠʨʮʽʚ ʫ ʤʽʞʤʝʤʙʨʘʥʥʦʤʫ ʧʨʦʩʪʦʨʽ. 

 

2.2.10. ʉʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʨʝʟʫʣʴʪʘʪʽʚ  

ʉʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʚʦʜʠʣʘʩʴ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʢʝʪʫ ʧʨʦʛʨʘʤ STATISTICA 6.1 (StatSoftInc., ʩʝʨʽʡʥʠʡ ʥʦʤʝʨ 

AGAR 909 E415822FA), ʆʧʠʩʦʚʘ ʩʪʘʪʠʩʪʠʢʘ ʚʢʣʶʯʘʣʘ ʨʦʟʨʘʭʫʥʢʠ ʩʝʨʝʜʥʽʭ 

ʘʨʠʬʤʝʪʠʯʥʠʭ ʟʥʘʯʝʥʴ (ʄ) ʪʘ ʩʪʘʥʜʘʨʪʥʠʭ ʧʦʭʠʙʦʢ ʩʝʨʝʜʥʴʦʛʦ (Ñm). 

ʇʝʨʝʜ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʪʘʪʠʩʪʠʯʥʠʭ ʢʨʠʪʝʨʽʾʚ ʧʨʦʚʦʜʠʣʘʩʷ ʧʝʨʝʚʽʨʢʘ 

ʛʽʧʦʪʝʟʠ ʧʨʦ ʥʦʨʤʘʣʴʥʠʡ ʟʘʢʦʥ ʨʦʟʧʦʜʽʣʫ ʚʠʧʘʜʢʦʚʠʭ ʚʝʣʠʯʠʥ (ʟʘ ʢʨʠʪʝʨʽʻʤ 

ʐʘʧʽʨʦ-ʋʽʣʢʘ) [56, 92, 93, 161]. 

ɿʘ ʫʤʦʚ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʤʽʞʛʨʫʧʦʚʠʭ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʧʦ ʦʪʨʠʤʘʥʠʤ ʜʘʥʠʤ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʧʨʦʚʦʜʠʣʦʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʘʨʘʤʝʪʨʠʯʥʦʛʦ t-ʢʨʠʪʝʨʽʶ ʉʪʴʶʜʝʥʪʘ. ʋ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʜʘʥʽ ʥʝ ʚʽʜʧʦʚʽʜʘʣʠ 

ʟʘʢʦʥʘʤ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ, ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʧʨʦʚʦʜʠʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʥʝʧʘʨʘʤʝʪʨʠʯʥʦʛʦ U - ʢʨʠʪʝʨʽʶ ʄʘʥʘ-ʋʽʪʥʽ.  

ɼʣʷ ʤʥʦʞʠʥʥʦʛʦ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ, ʟʘ ʫʤʦʚ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ, 

ʜʦʩʣʽʜʥʽ ʛʨʫʧʠ ʧʦʨʽʚʥʶʚʘʣʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʽʡʥʦʛʦ 



 108 

ʘʥʘʣʽʟʫ ANOVA ʪʘ ʢʨʠʪʝʨʽʶ ɼʫʥʢʘʥʘ. ɼʣʷ ʘʥʘʣʽʟʫ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʟʚôʷʟʢʫ 

ʤʽʞ ʦʢʨʝʤʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʧʨʦʚʝʜʝʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʝʣʷʮʽʾ ʇʽʨʩʦʥʘ. 

ɺʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 3 ʨʽʚʥʷ ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʥʘʯʠʤʦʩʪʽ ʚʽʜʤʽʥʥʦʩʪʝʡ 

ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ï ʨ < 0,05; ʨ < 0,01 ʪʘ ʨ < 0,001. ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ 

ʨʽʚʥʷ ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʥʘʯʠʤʦʩʪʽ (p) ʧʨʠʡʤʘʣʦʩʷ Ò5 % (ʨÒ0,05). 

ɺʩʽ ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʜʘʥʦʾ ʨʦʙʦʪʠ ʦʜʠʥʠʮʽ ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ 

ʧʘʨʘʤʝʪʨʠ ʥʘʚʝʜʝʥʽ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʤʽʞʥʘʨʦʜʥʦʾ ʩʠʩʪʝʤʠ ʦʜʠʥʠʮʴ [94].  
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ʈʆɿɼɯʃ 3 

 

ʆʎɯʅʂɸ ʉʇɽʂʊʈʋ ʌɸʈʄɸʂʆʃʆɻɯʏʅʆɰ ɸʂʊʀɺʅʆʉʊɯ 

ʅɽʆʇɯʆɰɼʅʀʍ ɸʅɸʃʔɻɽʊʀʂɯɺ ɿɸ ʋʄʆɺ 

ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅʆɻʆ ɸʃɽʈɻɯʏʅʆɻʆ ɽʅʎɽʌɸʃʆʄɯɭʃɯʊʋ 

 

 

 

3.1. ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʘʥʪʠʥʦʮʠʮʝʧʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʥʝʦʧʽʦʾʜʥʠʭ ʘʥʘʣʴʛʝʪʠʢʽʚ ʫ ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ ʪʘ ʟʘ ʫʤʦʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʘʣʝʨʛʽʯʥʦʛʦ ʝʥʮʝʬʘʣʦʤʽʻʣʽʪʫ ʥʘ ʪʣʽ ʙʘʟʦʚʦʾ ʪʝʨʘʧʽʾ 

ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥʦʤ 

 

ʉʫʯʘʩʥʽ ʩʪʘʥʜʘʨʪʠ ʚʚʘʞʘʶʪʴ ʙʽʣʴ ʦʜʥʽʻʶ ʟ ʥʘʡʘʢʪʫʘʣʴʥʽʰʠʭ ʤʝʜʠʯʥʠʭ 

ʪʘ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʧʨʦʙʣʝʤ ʩʴʦʛʦʜʝʥʥʷ. ɺʠʢʦʥʫʶʯʠ ʩʠʛʥʘʣʴʥʫ 

ʬʫʥʢʮʽʶ, ʙʽʣʴ, ʧʝʨʰ ʟʘ ʚʩʝ, çʧʦʧʝʨʝʜʞʘʻè ʦʨʛʘʥʽʟʤ ʧʨʦ ʥʝʙʝʟʧʝʢʫ ʪʘ ʟʘʭʠʱʘʻ 

ʡʦʛʦ ʚʽʜ ʤʦʞʣʠʚʠʭ ʥʘʜʤʽʨʥʠʭ ʧʦʰʢʦʜʞʝʥʴ. ʆʜʥʘʢ, ʥʘʙʫʚʘʶʯʠ ʟʘʪʷʞʥʦʛʦ, 

ʚʠʩʥʘʞʣʠʚʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʙʽʣʴ ʚʠʢʣʠʢʘʻ ʮʽʣʠʡ ʢʘʩʢʘʜ ʜʝʟʘʜʘʧʪʠʚʥʠʭ ʨʝʘʢʮʽʡ. 

ʅʘʪʝʧʝʨ ʨʦʟʨʽʟʥʷʶʪʴ ʜʚʘ ʦʩʥʦʚʥʠʭ ʪʠʧʠ ʙʦʣʶ: ʥʝʚʨʦʧʘʪʠʯʥʠʡ ʪʘ 

ʥʦʮʠʮʝʧʪʠʚʥʠʡ. ʅʝʚʨʦʧʘʪʠʯʥʠʡ ʙʽʣʴ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʧʨʷʤʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʯʠ ʧʝʨʠʬʝʨʠʯʥʦʛʦ ʚʽʜʜʽʣʫ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ, ʪʦʜʽ ʷʢ ʙʽʣʴ 

ʟʘʧʘʣʴʥʦʛʦ ˇʝʥʝʟʫ ʟʘʚʞʜʠ ʧʦʚôʷʟʘʥʠʡ ʟ ʛʦʩʪʨʠʤ ʯʠ ʭʨʦʥʽʯʥʠʤ ʟʘʧʘʣʴʥʠʤ 

ʧʨʦʮʝʩʦʤ. ɺ ʧʦʧʫʣʷʮʽʾ ʥʝʚʨʦʧʘʪʠʯʥʠʡ ʙʽʣʴ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʫ 1 ï 1,5% ʚʠʧʘʜʢʽʚ 

ʪʘ ʦʙôʻʜʥʫʻ ʮʽʣʫ ʛʨʫʧʫ ʭʨʦʥʽʯʥʠʭ ʙʦʣʴʦʚʠʭ ʩʠʥʜʨʦʤʽʚ ʧʨʠ ʨʽʟʥʠʭ ʤʦʥʦ - ʪʘ 

ʧʦʣʽʥʝʚʨʦʧʘʪʽʷʭ [33, 160, 170]. ʊʠʧʦʚʠʤʠ ʧʨʠʢʣʘʜʘʤʠ ʥʝʚʨʦʧʘʪʠʯʥʦʛʦ ʙʦʣʶ ʻ 

ʥʝʚʨʘʣʛʽʷ ʪʨʽʡʯʘʩʪʦʛʦ ʥʝʨʚʫ, ʬʘʥʪʦʤʥʽ ʙʦʣʽ, ʙʦʣʴʦʚʠʡ ʩʠʥʜʨʦʤ ʧʨʠ 

ʨʦʟʩʽʷʥʦʤʫ ʩʢʣʝʨʦʟʽ (ʈʉ) ʪʘ ʧʨʠ ʫʨʘʞʝʥʥʷʭ ʩʧʠʥʥʦʛʦ ʤʦʟʢʫ ʪʦʱʦ. 

ʊʨʘʜʠʮʽʡʥʦ ʜʣʷ ʫʩʫʥʝʥʥʷ ʘʙʦ ʞ ʦʩʣʘʙʣʝʥʥʷ ʧʨʦʷʚʽʚ ʙʦʣʴʦʚʦʛʦ 

ʩʠʥʜʨʦʤʫ ʤʘʣʦʾ ʪʘ ʩʝʨʝʜʥʴʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʥʝʦʧʽʦʾʜʥʽ 

ʘʥʘʣʴʛʝʪʠʢʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʥʝʩʪʝʨʦʾʜʥʽ ʧʨʦʪʠʟʘʧʘʣʴʥʽ ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ 
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(ʅʇɿʃɿ) ʪʘ ʘʥʘʣʴʛʝʪʠʢʠ-ʘʥʪʠʧʽʨʝʪʠʢʠ [37]. ɿʘʟʚʠʯʘʡ ʾʭ ʧʨʠʟʥʘʯʘʶʪʴ ʜʣʷ 

ʣʽʢʫʚʘʥʥʷ ʥʦʮʠʮʝʧʪʠʚʥʠʭ ʙʦʣʴʦʚʠʭ ʩʠʥʜʨʦʤʽʚ; ʧʨʦʪʝ ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʝʬʝʢʪʠʚʥʠʤʠ ʽ ʧʨʠ ʥʝʚʨʦʧʘʪʠʯʥʠʭ ʙʦʣʷʭ (ʣʦʤʦʪʽ, ʩʪʘʪʠʯʥʽʡ ʛʽʧʝʨʘʣʛʝʟʽʾ, 

ʙʦʣʴʦʚʦʤʫ ʩʠʥʜʨʦʤʽ ʧʨʠ ʨʦʟʩʽʷʥʦʤʫ ʩʢʣʝʨʦʟʽ), ʱʦ ʚʠʟʥʘʯʘʻ ʥʘʫʢʦʚʫ ʪʘ 

ʧʨʘʢʪʠʯʥʫ ʟʥʘʯʠʤʽʩʪʴ ʩʠʩʪʝʤʥʠʭ ʧʦʨʽʚʥʷʣʴʥʠʭ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʤʝʭʘʥʽʟʤʽʚ ʘʢʪʠʚʥʦʩʪʽ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ (ʚ ʪ.ʯ. ʙʦʣʝʟʘʩʧʦʢʽʡʣʠʚʦʾ ʪʝʨʘʧʽʾ) ʽ 

ʩʪʚʦʨʶʻ ʪʝʦʨʝʪʠʯʥʽ ʧʝʨʝʜʫʤʦʚʠ ʦʧʪʠʤʽʟʘʮʽʾ ʬʘʨʤʘʢʦʪʝʨʘʧʽʾ ʙʦʣʶ ʫ ʭʚʦʨʠʭ ʥʘ 

ʈʉ  [11].  

ɺ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʥʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʟʥʝʙʦʣʶʶʯʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʅʇɿʃɿ 

(ʜʠʢʣʦʬʝʥʘʢʫ ʥʘʪʨʽʶ, ʽʙʫʧʨʦʬʝʥʫ, ʣʦʨʥʦʢʩʠʢʘʤʫ, ʤʝʣʦʢʩʠʢʘʤʫ,  ʢʝʪʦʨʦʣʘʢʫ 

ʪʘ ʮʝʣʝʢʦʢʩʠʙʫ) ʽ ʘʥʘʣʴʛʝʪʠʢʘ-ʘʥʪʠʧʽʨʝʪʠʢʘ ʧʘʨʘʮʝʪʘʤʦʣʫ ʫ ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ 

ʪʘ ʟʘ ʫʤʦʚ ʤʦʜʝʣʴʦʚʘʥʦʛʦ ʘʣʝʨʛʽʯʥʦʛʦ ʝʥʮʝʬʘʣʦʤʽʻʣʽʪʫ ʥʘ ʬʦʥʽ ʙʘʟʦʚʦʾ 

ʪʝʨʘʧʽʾ ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥʦʤ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʥʽ ʥʘ 90 ʙʽʣʠʭ ʥʝʣʽʥʽʡʥʠʭ ʱʫʨʘʭ ʤʘʩʦʶ 270-320 

ʛ, ʷʢʽ ʫʪʨʠʤʫʚʘʣʠʩʴ ʫ ʩʪʘʥʜʘʨʪʥʠʭ ʫʤʦʚʘʭ ʚʽʚʘʨʽʶ ɼɿ çɼʄɸ ʄʆɿ ʋʢʨʘʾʥʠè. 

ʆʮʽʥʢʫ ʟʥʝʙʦʣʶʶʯʦʛʦ ʧʦʪʝʥʮʽʘʣʫ  ʘʥʘʣʴʛʝʪʠʢʽʚ ʧʨʦʚʦʜʠʣʠ ʰʣʷʭʦʤ ʚʠʚʯʝʥʥʷ 

ʾʭ ʘʥʪʠʥʦʮʠʮʝʧʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʫ ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ ʪʘ ʨʝʻʩʪʨʘʮʽʾ 

ʥʦʮʠʮʝʧʪʠʚʥʦʾ ʚʽʜʧʦʚʽʜʽ (ʨʝʘʢʮʽʷ ʚʦʢʘʣʽʟʘʮʽʾ) ʟʘ ʫʤʦʚ ʩʬʦʨʤʦʚʘʥʦʛʦ ɽɸɽ ʧʨʠ 

ʦʜʥʦʨʘʟʦʚʦʤʫ ʚʚʝʜʝʥʥʽ ʟʘʩʦʙʽʚ ʥʘ ʪʣʽ 5-ʜʝʥʥʦʾ ʪʝʨʘʧʽʾ ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥʦʤ ʟʘ 

ʤʝʪʦʜʦʤ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʜʨʘʟʥʝʥʥʷ ʢʦʨʝʥʷ ʭʚʦʩʪʘ ʱʫʨʽʚ (ʜʦʢʣʘʜʥʠʡ ʦʧʠʩ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚ ʨʦʟʜʽʣʽ 2).  

ʅʘ ɯ ʝʪʘʧʽ ʯʠʥʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ ʤʝʪʦʜʦʤ ʚʠʧʘʜʢʦʚʦʾ 

ʚʠʙʽʨʢʠ ʨʦʟʜʽʣʠʣʠ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʛʨʫʧʠ ʧʦ 10 ʛʨʠʟʫʥʽʚ, ʷʢʠʤ 

ʦʜʥʦʨʘʟʦʚʦ ʽʥʪʨʘʛʘʩʪʨʘʣʴʥʦ ʚʚʦʜʠʣʠ ʜʦʩʣʽʜʞʫʚʘʥʽ ʟʘʩʦʙʠ ʫ ʥʠʞʯʝ 

ʟʘʟʥʘʯʝʥʠʭ ʜʦʟʘʭ: ɯ ʛʨʫʧʘ ï ʧʘʩʠʚʥʠʡ ʢʦʥʪʨʦʣʴ (ʽʥʪʘʢʪʥʽ); II ʛʨʫʧʘ ï 

ʤʝʪʠʣʧʨʝʥʽʟʦʣʦʥ (ʄ); ɯɯɯ ʛʨʫʧʘ ï ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥ + ʜʠʢʣʦʬʝʥʘʢ ʥʘʪʨʽʶ (10 

ʤʛ/ʢʛ); ɯV ʛʨʫʧʘ ïʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥ + ʽʙʫʧʨʦʬʝʥ (5 ʤʛ/ʢʛ); V ʛʨʫʧʘ ï 

ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥ + ʤʝʣʦʢʩʠʢʘʤ (10 ʤʛ/ʢʛ); Vɯ ʛʨʫʧʘ ï ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥ + 

ʣʦʨʥʦʢʩʠʢʘʤ (10 ʤʛ/ʢʛ); VII ʛʨʫʧʘ ï ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥ + ʮʝʣʝʢʦʢʩʠʙ (50 



 111 

ʤʛ/ʢʛ); VIII ʛʨʫʧʘ ïʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥ + ʧʘʨʘʮʝʪʘʤʦʣ (150 ʤʛ/ʢʛ) ʪʘ Iʍ ʛʨʫʧʘ ï 

ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥ + ʢʝʪʦʨʦʣʘʢ (5 ʤʛ/ʢʛ).  

ʇʦʢʘʟʘʥʦ, ʱʦ ʧʦʢʘʟʥʠʢʠ ʙʦʣʴʦʚʦʛʦ ʧʦʨʦʛʫ ʫ ʽʥʪʘʢʪʥʠʭ ʱʫʨʽʚ ʫ 

ʚʠʭʽʜʥʦʤʫ ʩʪʘʥʽ ʨʝʻʩʪʨʫʚʘʣʠʩʴ ʚ ʤʝʞʘʭ ʚʽʜ 1,76Ñ0,08 ɺ (ʛʨ. ʢʦʥʪʨʦʣʶ) ʜʦ 

1,96Ñ0,11 ɺ (ʛʨ. ʢʝʪʦʨʦʣʘʢʫ) (ʪʘʙʣ. 3.1). 

ʊʘʙʣʠʮʷ 3.1 

ɺʧʣʠʚ ʚʥʫʪʨʽʰʥʴʦʰʣʫʥʢʦʚʦʛʦ ʚʚʝʜʝʥʥʷ ʅʇɿʃɿ ʪʘ ʧʘʨʘʮʝʪʘʤʦʣʫ 

ʥʘ ʨʽʚʝʥʴ ʙʦʣʴʦʚʦʛʦ ʧʦʨʦʛʫ (ɺ) ʧʨʠ ʝʣʝʢʪʨʠʯʥʦʤʫ ʧʦʜʨʘʟʥʝʥʥʽ ʢʦʨʝʥʷ 

ʭʚʦʩʪʘ ʫ ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ (n=10) 

ɼʦʩʣʽʜʞʫʚʘʥ

ʽ ʟʘʩʦʙʠ  

ɼʦʟʘ, 

ʤʛ/ʢʛ 

ʇʦʢʘʟʥʠʢʠ ʧʦʨʦʛʫ ʙʦʣʴʦʚʦʾ ʯʫʪʣʠʚʦʩʪʽ (ʇɹʏ), ɺ (M Ñ m) 

ɺʉ 30 ʭʚ 60 ʭʚ 90 ʭʚ 120 ʭʚ 

ʂʦʥʪʨʦʣʴ 

(ʬʽʟʽʦʣ. ʨ-ʥ) 

0,1 ʤʣ 

/  

100 ʛ 

1,76Ñ 

0,08 

1,92Ñ 

0,08 

1,65Ñ 

0,10 

1,50Ñ 

0,07 

1,35Ñ 

0,10 

ɼʠʢʣʦʬʝʥʘʢ 

ʥʘʪʨʽʶ  
10 

1,92Ñ 

0,14 

2,48̪Ñ 

0,13 

3,12*̪Ñ 

0,25 

3,96*̪Ñ 

0,29 

3,30*̪Ñ 

0,32 

ɯʙʫʧʨʦʬʝʥ 5 1,88Ñ 

0,12 

2,77̪Ñ 

0,27 

3,60*̪Ñ 

0,32 

4,18*̪Ñ 

0,41 

3,53*̪Ñ 

0,29 

ʄʝʣʦʢʩʠʢʘʤ 10 1,95Ñ 

0,13 

2,88̪Ñ 

0,14 

3,92*̪Ñ 

0,09 

4,67*̪Ñ 

0,35 

4,91*̪Ñ 

0,48 

ʃʦʨʥʦʢʩʠʢʘʤ 10 
1,83Ñ 

0,13 

2,72̪Ñ 

0,21 

3,56*̪Ñ 

0,27 

4,37*̪Ñ 

0,32 

4,21*̪Ñ 

0,21 

ʎʝʣʝʢʦʢʩʠʙ 50 1,85Ñ 

0,12 

2,85̪Ñ 

0,2 

3,72*̪Ñ 

0,22 

4,20*̪Ñ 

0,37 

4,01*̪Ñ 

0,12 

ʂʝʪʦʨʦʣʘʢ 5 
1,96Ñ 

0,11 

2,98̪Ñ 

0,09 

4,35*̪Ñ 

0,25 

5,0*̪Ñ 

0,25 

4,66*̪Ñ 

0,33 

ʇʘʨʘʮʝʪʘʤʦʣ 150  
1,95Ñ 

0,13 

2,80̪Ñ 

0,15 

3,87*̪Ñ 

0,28 

5,21*̪Ñ 

0,21 

4,60*̪Ñ 

0,15 

     ʇʨʠʤʽʪʢʠ:  

* - ʨ Ò 0,05   ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʇɹʏ ʫ ʚʠʭʽʜʥʦʤʫ ʩʪʘʥʽ (ɺʉ); 

ά - ʨ Ò 0,05  ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʛʨʫʧʠ ʧʘʩʠʚʥʦʛʦ ʢʦʥʪʨʦʣʶ. 

  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ ʚʩʽ ʙʦʣʝʟʘʩʧʦʢʽʡʣʠʚʽ ʟʘʩʦʙʠ 

ʚʠʷʚʣʷʣʠ ʚʠʨʘʞʝʥʫ ʘʥʘʣʴʛʝʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʟ ʤʘʢʩʠʤʫʤʦʤ ʧʨʦʷʚʫ ʥʘ 90 

ʭʚʠʣʠʥʽ ʪʝʩʪʫʚʘʥʥʷ ʧʦʨʦʛʫ ʙʦʣʴʦʚʦʾ ʯʫʪʣʠʚʦʩʪʽ. ʇʨʠ ʮʴʦʤʫ ʥʘ ʬʦʥʽ ʚʚʝʜʝʥʥʷ 
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ʤʝʣʦʢʩʠʢʘʤʫ, ʣʦʨʥʦʢʩʠʢʘʤʫ ʧʘʨʘʮʝʪʘʤʦʣʫ ʪʘ ʢʝʪʦʨʦʣʘʢʫ ʟʥʝʙʦʣʶʶʯʠʡ 

ʧʦʪʝʥʮʽʘʣ ʟʘʣʠʰʘʚʩʷ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʠʤ ʽ ʥʘ 120 ʭʚʠʣʠʥʽ ʝʢʩʧʝʨʠʤʝʥʪʫ: 

+151,8% (ʨÒ0,05), +130,05% (ʨÒ0,05), +135,9% (ʨÒ0,05) ʪʘ +137,7% (ʨÒ0,05) 

ʚʽʜʧʦʚʽʜʥʦ ʜʣʷ ʟʘʟʥʘʯʝʥʠʭ ʟʘʩʦʙʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʚʠʭʽʜʥʦʛʦ 

ʩʪʘʥʫ (ʨʠʩ. 3.1).  
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ʮʝʣʝʢʦʢʩʠʙʧʘʨʘʮʝʪʘʤʦʣʢʝʪʦʨʦʣʘʢ
 

 

ʈʠʩ. 3.1. ɿʤʽʥʠ ʟʥʝʙʦʣʶʶʯʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʅʇɿʃɿ ʪʘ ʧʘʨʘʮʝʪʘʤʦʣʫ ʫ 

ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ 

ʇʨʠʤʽʪʢʘ. * - ʨÒ0,05 ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʦʢʘʟʥʠʢʽʚ ʚʠʭʽʜʥʦʛʦ ʩʪʘʥʫ. 

 

ʆʪʞʝ, ʫ ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ ʚʩʽ ʜʦʩʣʽʜʞʫʚʘʥʽ ʟʘʩʦʙʠ ʚʠʷʚʣʷʶʪʴ ʚʠʨʘʞʝʥʫ 

ʘʥʘʣʴʛʝʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʜʘʥʠʤ ʣʽʪʝʨʘʪʫʨʠ ʪʘ ʩʧʽʚʩʪʘʚʥʦ 

ʧʦʧʝʨʝʜʥʽʤ ʜʦʩʣʽʜʞʝʥʥʷʤ, ʷʢʽ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʙʘʟʽ ʢʘʬʝʜʨʠ ʬʘʨʤʘʢʦʣʦʛʽʾ ʽ 

ʢʣʽʥʽʯʥʦʾ ʬʘʨʤʘʢʦʣʦʛʽʾ ɼɿ çɼʄɸè.  

ʅʘ ɯɯ ʝʪʘʧʽ ʯʠʥʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʰʣʷʭʦʤ ʚʚʝʜʝʥʥʷ ʝʥʮʝʬʘʣʽʪʦʛʝʥʥʦʾ 

ʩʫʤʽʰʽ ʚ ʦʩʥʦʚʫ ʭʚʦʩʪʘ ʱʫʨʽʚ ʚʽʜʪʚʦʨʶʚʘʣʠ ɽɸɽ: ʧʽʢ ʟʤʽʥ ʫ ʪʚʘʨʠʥ 

ʬʦʨʤʫʚʘʚʩʷ ʥʘ 11 ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ; ʧʨʦʪʷʛʦʤ ʥʘʩʪʫʧʥʠʭ 5 ʜʥʽʚ ʱʫʨʠ 
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ʦʪʨʠʤʫʚʘʣʠ ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥ ʚ ʜʦʟʽ 3,4 ʤʛ/ʢʛ ʚ ʷʢʦʩʪʽ ʟʘʩʦʙʫ ʙʘʟʦʚʦʾ 

ʧʘʪʦʛʝʥʝʪʠʯʥʦʾ ʪʝʨʘʧʽʾ.  

ʊʚʘʨʠʥ ʤʝʪʦʜʦʤ ʚʠʧʘʜʢʦʚʦʾ ʚʠʙʽʨʢʠ ʨʦʟʜʽʣʠʣʠ ʥʘ 9 ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ 

(n=10), ʢʦʪʨʠʤ ʦʜʥʦʨʘʟʦʚʦ ʚʥʫʪʨʽʰʥʴʦʰʣʫʥʢʦʚʦ ʚʚʦʜʠʣʠ ʪʝʩʪ-ʟʨʘʟʢʠ ʟʘ ʫʤʦʚ 

ʩʬʦʨʤʦʚʘʥʦʛʦ ɽɸɽ: ɯ ʛʨʫʧʘ ï ʘʢʪʠʚʥʠʡ ʢʦʥʪʨʦʣʴ (ɽɸɽ); II ʛʨʫʧʘ ï ɽɸɽ + 

ʤʝʪʠʣʧʨʝʥʽʟʦʣʦʥ (ʄ); ɯɯɯ ʛʨʫʧʘ ï ɽɸɽ + ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥ + ʜʠʢʣʦʬʝʥʘʢ 

ʥʘʪʨʽʶ (10 ʤʛ/ʢʛ); ɯV ʛʨʫʧʘ ï ɽɸɽ + ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥ + ʽʙʫʧʨʦʬʝʥ (5 ʤʛ/ʢʛ); 

V ʛʨʫʧʘ ï ɽɸɽ + ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥ + ʤʝʣʦʢʩʠʢʘʤ (10 ʤʛ/ʢʛ); Vɯ ʛʨʫʧʘ ï ɽɸɽ 

+ ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥ + ʣʦʨʥʦʢʩʠʢʘʤ (10 ʤʛ/ʢʛ); VII ʛʨʫʧʘ ï ɽɸɽ + 

ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥ + ʮʝʣʝʢʦʢʩʠʙ (50 ʤʛ/ʢʛ); VIII ʛʨʫʧʘ ï ɽɸɽ + 

ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥ + ʧʘʨʘʮʝʪʘʤʦʣ (150 ʤʛ/ʢʛ) ʪʘ Iʍ ʛʨʫʧʘ ï ɽɸɽ + 

ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥ + ʢʝʪʦʨʦʣʘʢ (5 ʤʛ/ʢʛ).  

ʇʦʢʘʟʘʥʦ, ʱʦ ʫ ʚʠʭʽʜʥʦʤʫ ʩʪʘʥʽ ʟʘ ʫʤʦʚ ʩʬʦʨʤʦʚʘʥʦʛʦ ɽɸɽ ʥʘ ʪʣʽ 

ʙʘʟʦʚʦʾ ʪʝʨʘʧʽʾ ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥʦʤ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʥʠʞʝʥʥʷ ʧʦʨʦʛʫ 

ʥʦʮʠʮʝʧʪʠʚʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ʝʣʝʢʪʨʠʯʥʝ ʧʦʜʨʘʟʥʝʥʥʷ ʭʚʦʩʪʘ ʫ ʱʫʨʽʚ ʚʩʽʭ ʛʨʫʧ 

ʚ ʤʝʞʘʭ ʚʽʜ 1,4Ñ0,12 ɺ (ɽɸɽ, ʛʨʫʧʘ ʢʦʥʪʨʦʣʶ) ʜʦ 1,83Ñ0,14 ï 2,05Ñ0,15 ɺ ʜʣʷ 

ʛʨʫʧ, ʱʦ ʦʪʨʠʤʫʚʘʣʠ ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥ ʧʨʦʪʷʛʦʤ 5 ʜʥʽʚ.  

ʈʝʻʩʪʨʘʮʽʷ ʘʥʪʠʥʦʮʠʮʝʧʪʠʚʥʦʾ ʚʽʜʧʦʚʽʜʽ ʧʽʩʣʷ ʦʜʥʦʨʘʟʦʚʦʛʦ 

ʚʥʫʪʨʽʰʥʴʦʰʣʫʥʢʦʚʦʛʦ ʚʚʝʜʝʥʥʷ ʘʥʘʣʴʛʝʪʠʢʽʚ ʥʘ ʪʣʽ ʙʘʟʦʚʦʾ ʛʦʨʤʦʥʘʣʴʥʦʾ 

ʪʝʨʘʧʽʾ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ 90 ʭʚʠʣʠʥʽ (ʷʢ ʯʘʩʫ ʧʨʦʷʚʫ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʘʥʘʣʴʛʝʪʠʯʥʦʛʦ ʝʬʝʢʪʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ɯ ʝʪʘʧʽ ʯʠʥʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ). ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣ. 3.2 ʽ ʥʘ ʨʠʩ. 3.2. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʘʥʘʣʴʛʝʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʢʦʤʙʽʥʘʮʽʡ ʜʦʩʣʽʜʥʠʭ ʟʘʩʦʙʽʚ 

ʟ ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥʦʤ ʩʢʣʘʜʘʣʘ  ʚʽʜ 90,7% (ʨÒ0,05) ʜʣʷ ʛʨʫʧʠ IV (ʄ + 

ʽʙʫʧʨʦʬʝʥ) ʜʦ 163,2% (ʨÒ0,05) ʜʣʷ ʛʨʫʧʠ Iʍ (ʄ + ʢʝʪʦʨʦʣʘʢ) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ ʚʠʭʽʜʥʦʛʦ ʩʪʘʥʫ.  
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ʊʘʙʣʠʮʷ 3.2 

ɺʧʣʠʚ ʚʥʫʪʨʽʰʥʴʦʰʣʫʥʢʦʚʦʛʦ ʚʚʝʜʝʥʥʷ ʅʇɿʃɿ ʪʘ ʧʘʨʘʮʝʪʘʤʦʣʫ 

ʥʘ ʨʽʚʝʥʴ ʙʦʣʴʦʚʦʛʦ ʧʦʨʦʛʫ (ɺ) ʧʨʠ ʝʣʝʢʪʨʠʯʥʦʤʫ ʧʦʜʨʘʟʥʝʥʥʽ ʢʦʨʝʥʷ 

ʭʚʦʩʪʘ ʪʚʘʨʠʥ ʟʘ  ʫʤʦʚ ɽɸɽ ʥʘ ʪʣʽ ʪʝʨʘʧʽʾ ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥʦʤ (n=10) 

ɼʦʩʣʽʜʞʫʚʘʥʽ ʢʦʤʙʽʥʘʮʽʾ  
ɼʦʟʘ, 

ʤʛ/ʢʛ 

ʇʦʢʘʟʥʠʢʠ ʧʦʨʦʛʫ ʙʦʣʴʦʚʦʾ 

ʯʫʪʣʠʚʦʩʪʽ, ɺ (M Ñ m) 

ɺʉ  90 ʭʚ  

ɽɸɽ,  

ʢʦʥʪʨʦʣʴ (ʬʽʟʽʦʣ. ʨ-ʥ)  
0,1 ʤʣ / 

100 ʛ 
1,03Ñ0,12 1,35Ñ0,13 

ɽɸɽ +  

ʄʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥ 3,4 1,46Ñ0,18 2,33Ñ0,23 

ɽɸɽ + 

ʄ + ɼʠʢʣʦʬʝʥʘʢ ʥʘʪʨʽʶ  3,4+10 1,83Ñ0,14 4,0*̪Ñ0,30 

ɽɸɽ +  

ʄ + ɯʙʫʧʨʦʬʝʥ 3,4+5 2,05Ñ0,15 3,91*̪Ñ0,35 

ɽɸɽ +  

ʄ + ʄʝʣʦʢʩʠʢʘʤ 
3,4+10 1,91Ñ0,16 4,82*̪Ñ0,17 

ɽɸɽ + 

ʄ + ʃʦʨʥʦʢʩʠʢʘʤ 3,4+10 2,0Ñ0,10 4,76*̪Ñ0,44 

ɽɸɽ + 

ʄ + ʎʝʣʝʢʦʢʩʠʙ 3,4+50 1,68Ñ0,13 4,06*̪Ñ0,21 

ɽɽʈʉ + 

ʄ + ʂʝʪʦʨʦʣʘʢ 3,4+5 1,96Ñ0,14 5,16*̪Ñ0,33 

ɽɸɽ + 

ʄ + ʇʘʨʘʮʝʪʘʤʦʣ 3,4+150 2,02Ñ0,12 5,13*̪Ñ0,27 

ʇʨʠʤʽʪʢʠ:  

* - ʨ Ò 0,05   ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʇɹʏ ʫ ʚʠʭʽʜʥʦʤʫ ʩʪʘʥʽ (ɺʉ); 

ά - ʨ Ò 0,05  ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʛʨʫʧʠ ʽʥʪʘʢʪʥʦʛʦ ʢʦʥʪʨʦʣʶ. 

 

ʇʦʨʽʚʥʷʣʴʥʠʤ ʘʥʘʣʽʟʦʤ ʧʦʢʘʟʥʠʢʽʚ ʙʦʣʝʟʘʩʧʦʢʽʡʣʠʚʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʢʦʤʙʽʥʘʮʽʡ ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥʫ ʟ ʘʥʘʣʴʛʝʪʠʢʘʤʠ ʟʘ ʫʤʦʚ ʩʬʦʨʤʦʚʘʥʦʛʦ ɽɸɽ 

ʧʦʢʘʟʘʥʦ, ʱʦ ʾʭ ʘʥʪʠʥʦʮʠʮʝʧʪʠʚʥʠʡ ʧʦʪʝʥʮʽʘʣ (ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʙʘʟʦʚʦʾ ʪʝʨʘʧʽʾ 

ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥʦʤ) ʟʤʝʥʰʫʚʘʚʩʷ ʚ ʨʷʜʫ: ʄ + ʤʝʣʦʢʩʠʢʘʤ (+257,0% 

(ʨÒ0,05)) > ʄ + ʣʦʨʥʦʢʩʠʢʘʤ  (+252,6% (ʨÒ0,05)) å ʄ + ʢʝʪʦʨʦʣʘʢ (+252,2% 

(ʨÒ0,05)) å ʄ + ʧʘʨʘʮʝʪʘʤʦʣ (250,0% (ʨÒ0,05)) > ʄ + ʮʝʣʝʢʦʢʩʠʙ (+200,7% 

(ʨÒ0,05)) å ʄ + ʜʠʢʣʦʬʝʥʘʢ ʥʘʪʨʽʶ (+ 196,3% (ʨÒ0,05)) > ʄ + ʽʙʫʧʨʦʬʝʥ 

(+189,6% (ʨÒ0,05)). 
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ʈʠʩ. 3.2. ɿʤʽʥʠ ʘʥʪʠʥʦʮʠʮʝʧʪʠʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʅʇɿʃɿ ʪʘ 

ʧʘʨʘʮʝʪʘʤʦʣʫ ʟʘ ʫʤʦʚ ɽɸɽ (90 ʭʚʠʣʠʥʘ) ʥʘ ʪʣʽ ʙʘʟʦʚʦʾ ʛʦʨʤʦʥʦʪʝʨʘʧʽʾ  
  

ʇʨʠʤʽʪʢʠ:  

* - ʨ < 0,05 ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʦʢʘʟʥʠʢʽʚ ʙʦʣʴʦʚʦʛʦ ʧʦʨʦʛʫ ʪʚʘʨʠʥ 

ʛʨʫʧʠ ʘʢʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʶ (ɽɸɽ); 

# - ʤʽʞʛʨʫʧʦʚʽ ʧʦʨʽʚʥʷʥʥʷ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ 

ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ANOVA, ʢʨʠʪʝʨʽʡ ɼʫʥʢʘʥʘ. 
 

ʆʪʞʝ, ʜʣʷ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʾ ʢʦʨʝʢʮʽʾ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ ʟʘ ʫʤʦʚ 

ʜʝʤʽʻʣʽʥʽʟʫʶʯʦʾ ʧʘʪʦʣʦʛʽʾ (ɽɸɽ) ʥʘ ʬʦʥʽ ʙʘʟʦʚʦʾ ʪʝʨʘʧʽʾ ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥʦʤ 

ʚ ʷʢʦʩʪʽ ʙʦʣʝʟʘʩʧʦʢʽʡʣʠʚʠʭ ʟʘʩʦʙʽʚ ʜʦʮʽʣʴʥʦ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʤʝʣʦʢʩʠʢʘʤ, 

ʣʦʨʥʦʢʩʠʢʘʤ ʪʘ ʢʝʪʦʨʦʣʘʢ [133, 136, 140, 151, 152]. 

 

3.2. ɺʧʣʠʚ ʟʥʝʙʦʣʶʶʯʠʭ ʟʘʩʦʙʽʚ ʥʘ ʧʦʚʝʜʽʥʢʦʚʽ ʨʝʘʢʮʽʾ ʱʫʨʽʚ ʟʘ 

ʫʤʦʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʧʘʪʦʣʦʛʽʾ  

 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʙʣʝʤʠ ʨʦʟʩʽʷʥʦʛʦ ʩʢʣʝʨʦʟʫ ʦʩʪʘʥʥʴʦʛʦ ʯʘʩʫ 

ʩʚʽʜʯʘʪʴ ʧʨʦ ʟʥʘʯʥʫ, ʷʢʱʦ ʥʝ ʧʨʦʚʽʜʥʫ ʨʦʣʴ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ ʚ 

ʧʘʪʦʛʝʥʝʟʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʷʢʝ ʚʞʝ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʧʨʦʷʚʣʷʻʪʴʩʷ 
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ʘʢʩʦʥʘʣʴʥʠʤʠ ʫʰʢʦʜʞʝʥʥʷʤʠ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʦʛʦ ʭʘʨʘʢʪʝʨʫ [290]. ʇʨʠ 

ʮʴʦʤʫ ʧʦʰʢʦʜʞʝʥʥʷ ʘʢʩʦʥʽʚ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʫ ʚʦʛʥʠʱʘʭ 

ʜʝʤʽʻʣʽʥʽʟʘʮʽʾ, ʘ ʨʦʟʧʦʚʩʶʜʞʫʶʪʴʩʷ ʚʜʦʚʞ ʫʩʴʦʛʦ ʘʢʩʦʥʘʣʴʥʦʛʦ ʧʨʦʚʽʜʥʠʢʘ 

[262]. ʋ ʟʚôʷʟʢʫ ʽʟ ʟʘʟʥʘʯʝʥʠʤ, ʥʘʪʝʧʝʨ ʈʉ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʷʢ 

ʘʫʪʦʽʤʫʥʥʝ ʜʝʤʽʻʣʽʥʽʟʫʶʯʝ, ʘʣʝ ʽ ʷʢ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ [292, 

326].  

ɹʣʠʟʴʢʦ 80% ʭʚʦʨʠʭ ʥʘ ʨʦʟʩʽʷʥʠʡ ʩʢʣʝʨʦʟ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʤʘʶʪʴ ʦʟʥʘʢʠ ʝʤʦʮʽʡʥʦʾ ʥʝʩʪʽʡʢʦʩʪʽ ʟ ʙʘʛʘʪʦʨʘʟʦʚʦʶ ʨʘʧʪʦʚʦʶ 

ʟʤʽʥʦʶ ʥʘʩʪʨʦʶ ʟʘ ʢʦʨʦʪʢʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ [302]. ʉʝʨʝʜ ʥʝʡʨʦʧʩʠʭʽʯʥʠʭ 

ʧʦʨʫʰʝʥʴ ʩʣʽʜ ʧʝʨʰ ʟʘ ʚʩʝ ʚʠʜʽʣʠʪʠ ʟʥʠʞʝʥʥʷ ʽʥʪʝʣʝʢʪʫ, ʧʦʨʫʰʝʥʥʷ 

ʧʦʚʝʜʽʥʢʠ, ʩʧʦʚʽʣʴʥʝʥʽʩʪʴ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʪʘ ʝʤʦʮʽʡʥʠʭ ʬʫʥʢʮʽʡ, ʟʥʠʞʝʥʥʷ 

ʧʘʤ`ʷʪʽ, ʜʝʧʨʝʩʽʶ, ʚʽʜʯʫʪʪʷ ʥʝʩʧʦʢʦʶ, ʱʦ  ʚʠʟʥʘʯʘʻ ʥʘʫʢʦʚʫ ʪʘ ʧʨʘʢʪʠʯʥʫ 

ʟʥʘʯʠʤʽʩʪʴ ʩʠʩʪʝʤʥʠʭ ʧʦʨʽʚʥʷʣʴʥʠʭ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʤʝʭʘʥʽʟʤʽʚ 

ʘʢʪʠʚʥʦʩʪʽ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ (ʚ ʪ.ʯ. ʘʜôʶʚʘʥʪʥʦʾ ʪʝʨʘʧʽʾ) ʽ ʩʪʚʦʨʶʻ 

ʪʝʦʨʝʪʠʯʥʽ ʧʝʨʝʜʫʤʦʚʠ ʦʧʪʠʤʽʟʘʮʽʾ ʬʘʨʤʘʢʦʪʝʨʘʧʽʾ ʥʝʡʨʦʧʩʠʭʽʯʥʠʭ ʨʦʟʣʘʜʽʚ 

ʫ ʭʚʦʨʠʭ ʥʘ ʈʉ. 

ɺ ʜʘʥʦʤʫ ʧʽʜʨʦʟʜʽʣʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʮʽʥʢʠ ʚʧʣʠʚʫ 

ʘʥʘʣʴʛʝʪʠʢʽʚ (ʜʠʢʣʦʬʝʥʘʢ ʥʘʪʨʽʶ, ʽʙʫʧʨʦʬʝʥ, ʤʝʣʦʢʩʠʢʘʤ, ʣʦʨʥʦʢʩʠʢʘʤ, 

ʮʝʣʝʢʦʢʩʠʙ, ʧʘʨʘʮʝʪʘʤʦʣ ʪʘ ʢʝʪʦʨʦʣʘʢ) ʥʘ ʧʦʚʝʜʽʥʢʦʚʽ ʨʝʘʢʮʽʾ ʱʫʨʽʚ ʫ ʪʝʩʪʽ 

çʚʽʜʢʨʠʪʝ ʧʦʣʝè ʟʘ ʫʤʦʚ ɽɸɽ ʥʘ ʪʣʽ ʬʘʨʤʘʢʦʪʝʨʘʧʽʾ ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥʦʤ.  

ɸʥʘʣʽʟʦʤ ʧʦʚʝʜʽʥʢʦʚʠʭ ʨʝʘʢʮʽʡ ʱʫʨʽʚ ʫ ʚʠʭʽʜʥʦʤʫ ʩʪʘʥʽ ʧʦʢʘʟʘʥʦ, ʱʦ 

ʪʚʘʨʠʥʠ ʚʩʽʭ ʛʨʫʧ ʙʫʣʠ ʜʦʩʠʪʴ ʘʢʪʠʚʥʠʤʠ: ʧʦʢʘʟʥʠʢʠ ʤʦʪʦʨʥʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʪʘ ʝʤʦʮʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʢʦʣʠʚʘʣʠʩʴ ʚ ʤʝʞʘʭ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʥʦʨʤʠ ʜʣʷ ʛʨʠʟʫʥʽʚ 

ʚʽʢʦʚʦʾ ʛʨʫʧʠ, ʱʦ ʙʫʣʘ ʟʘʜʽʷʥʘ ʥʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʩʧʦʩʪʝʨʝʞʝʥʴ.   

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʫʤʦʚ ʬʦʨʤʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʘʣʝʨʛʽʯʥʦʛʦ 

ʝʥʮʝʬʘʣʦʤʽʻʣʽʪʫ ʫ 100% ʪʚʘʨʠʥ ʚʩʽʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʛʨʫʧ ʨʝʻʩʪʨʫʚʘʚʩʷ 

ʦʜʥʦʥʘʧʨʘʚʣʝʥʠʡ ʭʘʨʘʢʪʝʨ ʟʤʽʥ ʧʦʚʝʜʽʥʢʦʚʠʭ ʨʝʘʢʮʽʡ (ʪʘʙʣ. 3.3. ʪʘ ʨʠʩ. 3.3.).  
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ʊʘʙʣʠʮʷ 3.3 

ʇʦʚʝʜʽʥʢʦʚʽ ʨʝʘʢʮʽʾ ʱʫʨʽʚ ʫ ʪʝʩʪʽ çʚʽʜʢʨʠʪʝ ʧʦʣʝè ʟʘ ʫʤʦʚ ɽɸɽ ʥʘ ʬʦʥʽ 

ʩʫʤʽʩʥʦʛʦ ʚʚʝʜʝʥʥʷ ʘʥʘʣʴʛʝʪʠʢʽʚ ʟ ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥʦʤ (n=10) 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ 

ʛʨʫʧʘ 

ʂʨʠʪʝʨʽʾ ʦʮʽʥʢʠ 

ʪʝʩʪʫ çʚʽʜʢʨʠʪʝ 

ʧʦʣʝè  

ʇʦʢʘʟʥʠʢʠ (ʄ Ñ m) 

ɺʠʭʽʜʥʠʡ ʩʪʘʥ 

(ɺʉ)  
12 ʜʦʙʘ 17 ʜʦʙʘ 

1 2 3 4 5 

 

 

ɽɸɽ 

ʢʚʘʜʨʘʪʠ  25,17Ñ1,75 4,50Ñ0,71 12,33Ñ1,52 
ʥʽʨʢʠ 8,33Ñ1,08 2,50Ñ0,22 2,50Ñ0,67 
ʩʪʽʡʢʠ 7,00Ñ0,73 1,00Ñ0,36 1,66*Ñ0,49 
ʛʨʫʤʽʥʛ 1,50Ñ0,22 0,66Ñ0,21 0,83Ñ0,16 
ʙʦʣʶʩʠ 0,83Ñ0,30 0,50Ñ0,22 1,16Ñ0,16 

 

ɽɸɽ+ 

ʄʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥ 

(ʄ) 

ʢʚʘʜʨʘʪʠ 28,83Ñ3,0 11,33*Ñ1,33 25,16Ñ2,92 
ʥʽʨʢʠ 9,16Ñ0,74 2,33*Ñ0,49 5,00*Ñ1,03 
ʩʪʽʡʢʠ 9,33Ñ1,62 1,83*Ñ0,16 8,16Ñ1,27 
ʛʨʫʤʽʥʛ 2,66Ñ0,61 0,50*Ñ0,22 1,33Ñ0,49 
ʙʦʣʶʩʠ 1,66Ñ0,33 1,33Ñ0,64 1,50Ñ0,42 

ɽɸɽ+ʄ+ 

ɼʠʢʣʦʬʝʥʘʢ 

ʥʘʪʨʽʶ 

ʢʚʘʜʨʘʪʠ  28,16Ñ5,25 11,16*Ñ1,49 15,83*Ñ1,75 
ʥʽʨʢʠ 7,83Ñ0,98 2,83*Ñ0,30 3,83*Ñ0,30 
ʩʪʽʡʢʠ 11,16Ñ2,95 2,33*Ñ0,71 1,83*Ñ0,30 
ʛʨʫʤʽʥʛ 1,50Ñ0,50 0,50Ñ0,22 1,50Ñ0,42 
ʙʦʣʶʩʠ 1,0Ñ0,25 0,83Ñ0,30 0,50Ñ0,22 

ɽɸɽ+ʄ+ 

ɯʙʫʧʨʦʬʝʥ 

ʢʚʘʜʨʘʪʠ  35,16Ñ4,60 14,66Ñ2,84 25,16Ñ4,18 
ʥʽʨʢʠ 9,33Ñ1,28 3,50*Ñ0,56 8,16Ñ0,94 
ʩʪʽʡʢʠ 8,50Ñ0,99 3,50*Ñ0,99 5,83Ñ0,94 
ʛʨʫʤʽʥʛ 1,83Ñ0,47 0,83Ñ0,30 1,83Ñ0,60 
ʙʦʣʶʩʠ 0,66Ñ0,21 0,50Ñ0,22 1,0Ñ0,44 

 

ɽɸɽ+ʄ+ 

ʄʝʣʦʢʩʠʢʘʤ 

 

ʢʚʘʜʨʘʪʠ  34,0Ñ2,57 10,0*Ñ0,73 18,16*Ñ1,88 
ʥʽʨʢʠ 6,83Ñ1,40 2,16*Ñ0,40 2,50Ñ0,61 
ʩʪʽʡʢʠ 10,33Ñ1,70 1,0*Ñ0,51 4,16*Ñ1,19 
ʛʨʫʤʽʥʛ 1,0Ñ0,44 0 1,83Ñ0,30 
ʙʦʣʶʩʠ 1,16Ñ0,30 1,16Ñ0,40 1,50Ñ0,22 

 

ɽɸɽ+ʄ+ 

ʃʦʨʥʦʢʩʠʢʘʤ 

 

ʢʚʘʜʨʘʪʠ  32,33Ñ3,92 16,33*Ñ2,15 17,83*Ñ2,60 
ʥʽʨʢʠ 7,83Ñ0,79 3,33*Ñ0,49 6,16Ñ0,47 
ʩʪʽʡʢʠ 7,33Ñ1,92 2,16*Ñ0,65 4,50*Ñ0,88 
ʛʨʫʤʽʥʛ 1,83Ñ0,30 1,0Ñ0,36 1,66Ñ0,49 
ʙʦʣʶʩʠ 1,33Ñ0,21 0,66Ñ0,21 0,83Ñ0,30 

 

 

ɽɸɽ+ʄ 

ʎʝʣʝʢʦʢʩʠʙ 

ʢʚʘʜʨʘʪʠ  34,0Ñ2,57 10,0*Ñ0,73 18,16*Ñ1,88 
ʥʽʨʢʠ 6,83Ñ1,40 2,16*Ñ0,40 2,50Ñ0,61 
ʩʪʽʡʢʠ 10,33Ñ1,70 1,0*Ñ0,51 4,16*Ñ1,19 
ʛʨʫʤʽʥʛ 1,0Ñ0,44 0 1,83Ñ0,30 
ʙʦʣʶʩʠ 1,16Ñ0,30 1,16Ñ0,40 1,50Ñ0,22 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 3.3 

1 2 3 4 5 

ɽɸɽ+ʄ+ 

ʇʘʨʘʮʝʪʘʤʦʣ 

ʢʚʘʜʨʘʪʠ  32,33Ñ3,05 7,50*Ñ1,08 12,50*Ñ1,38 
ʥʽʨʢʠ 6,33Ñ0,76 1,33Ñ0,49 2,66Ñ0,49 
ʩʪʽʡʢʠ 9,50Ñ0,76 0 2,50*Ñ0,61 
ʛʨʫʤʽʥʛ 1,0Ñ0,36 1,16Ñ0,30 1,66Ñ0,33 
ʙʦʣʶʩʠ 1,50Ñ0,56 1,83Ñ0,30 1,33Ñ0,21 

 

ɽɸɽ+ʄ+ 

ʂʝʪʦʨʦʣʘʢ 

 

ʢʚʘʜʨʘʪʠ  28,83Ñ3,0 11,33*Ñ1,33 21,33*Ñ1,38 
ʥʽʨʢʠ 9,16Ñ0,74 2,33*Ñ0,49 4,33*Ñ0,84 
ʩʪʽʡʢʠ 9,33Ñ1,62 1,83*Ñ0,16 1,50*Ñ0,67 
ʛʨʫʤʽʥʛ 2,66Ñ0,61 0,50*Ñ0,22 1,50Ñ0,22 
ʙʦʣʶʩʠ 1,66Ñ0,33 1,33Ñ0,64 1,16Ñ0,30 

ʇʨʠʤʽʪʢʘ. * ʨÒ0,05 ï ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʦʢʘʟʥʠʢʽʚ ʚʠʭʽʜʥʦʛʦ ʩʪʘʥʫ. 

 

 

ɸ 

 

ɺ 

 

ʈʠʩ. 3.3. ɿʤʽʥʠ ʧʦʚʝʜʽʥʢʦʚʠʭ ʨʝʘʢʮʽʡ ʫ ʱʫʨʽʚ ʚ ʪʝʩʪʽ çʚʽʜʢʨʠʪʝ ʧʦʣʝè ʟʘ 

ʫʤʦʚ ɽɸɽ  

ʇʨʠʤʽʪʢʠ: 

ɸ ï ʛʨʫʧʘ ʢʦʥʪʨʦʣʶ;  

ɺ ï ʛʨʫʧʘ ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥʫ. 

 

ʇʦʢʘʟʘʥʦ, ʱʦ ʧʨʠ ʚʚʝʜʝʥʥʽ ʥʘ ʪʣʽ ʛʦʨʤʦʥʦʪʝʨʘʧʽʾ ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥʦʤ 

ʜʠʢʣʦʬʝʥʘʢʫ ʥʘʪʨʽʶ, ʽʙʫʧʨʦʬʝʥʫ ʪʘ ʤʝʣʦʢʩʠʢʘʤʫ ʨʝʻʩʪʨʫʚʘʣʦʩʷ ʟʥʠʞʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʧʝʨʝʪʥʫʪʠʭ ʢʚʘʜʨʘʪʽʚ ʥʘ 43,8% (ʨÒ0,05), 28,4% (ʨÒ0,05) ʪʘ 46,6% 

(ʨÒ0,05) ʚʽʜʧʦʚʽʜʥʦ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ  ʧʦʢʘʟʥʠʢʘʤʠ ʚʠʭʽʜʥʦʛʦ ʩʪʘʥʫ (ʨʠʩ. 3.4).  
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ɸ ɺ ʉ 

 

ʈʠʩ. 3.4. ɿʤʽʥʠ ʧʦʚʝʜʽʥʢʦʚʠʭ ʨʝʘʢʮʽʡ ʫ ʱʫʨʽʚ ʚ ʪʝʩʪʽ çʚʽʜʢʨʠʪʝ ʧʦʣʝè 

ʟʘ ʫʤʦʚ ɽɸɽ  

ʇʨʠʤʽʪʢʠ: 

ɸ ï ʄ + ʜʠʢʣʦʬʝʥʘʢ;  

ɺ ï ʄ + ʽʙʫʧʨʦʬʝʥ;  

ʉ ï ʄ + ʤʝʣʦʢʩʠʢʘʤ. 

 

ʇʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ, ʱʦ ʥʘ ʬʦʥʽ ʧʨʠʟʥʘʯʝʥʥʷ ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥʫ 

ʩʫʤʽʩʥʦ ʟ ʣʦʨʥʦʢʩʠʢʘʤʦʤ ʪʘ ʮʝʣʝʢʦʢʩʠʙʦʤ ʨʝʻʩʪʨʫʚʘʣʦʩʴ ʟʤʝʥʰʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʧʝʨʝʪʥʫʪʠʭ ʛʦʨʠʟʦʥʪʘʣʝʡ ʥʘ 44,8% (ʨÒ0,05) ʪʘ 46,6% (ʨÒ0,05). ʉʣʽʜ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʦʨʽʻʥʪʦʚʥʦ-ʜʦʩʣʽʜʥʠʮʴʢʘ ʘʢʪʠʚʥʽʩʪʴ ʧʨʠ ʚʚʝʜʝʥʥʽ 

ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥʫ ʟ ʮʝʣʝʢʦʢʩʠʙʦʤ ʪʘʢʦʞ ʟʘʣʠʰʘʣʘʩʴ ʦʩʣʘʙʣʝʥʦʶ, ʱʦ 

ʧʨʦʷʚʣʷʣʦʩʷ ʟʤʝʥʰʝʥʥʷʤ ʝʧʽʟʦʜʽʚ ʟʘʛʣʷʜʘʥʴ ʫ ʥʽʨʢʠ ʥʘ 63,4% (ʨÒ0,05) ʪʘ 

ʢʽʣʴʢʽʩʪʴ ʚʝʨʪʠʢʘʣʴʥʠʭ ʧʽʜʡʦʤʽʚ ʥʘ 59,6% (ʨÒ0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ ʚʠʭʽʜʥʦʛʦ ʩʪʘʥʫ (ʨʠʩ. 3.5). ɽʤʦʮʽʡʥʠʡ ʩʪʘʥ ʪʚʘʨʠʥ ʚ ʜʘʥʽʡ ʩʝʨʽʾ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʦʮʽʥʶʚʘʚʩʷ ʷʢ ʩʧʦʢʽʡʥʠʡ; ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʠʤʠʭ ʟʤʽʥ ʧʦʢʘʟʥʠʢʽʚ ʛʨʫʤʽʥʛʫ ʪʘ ʙʦʣʶʩʽʚ ʜʝʬʝʢʘʮʽʡ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ ʚʠʭʽʜʥʦʛʦ ʩʪʘʥʫ ʧʨʘʢʪʠʯʥʦ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ. 
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ʈʠʩ. 3.5. ɿʤʽʥʠ ʧʦʚʝʜʽʥʢʦʚʠʭ ʨʝʘʢʮʽʡ ʫ ʱʫʨʽʚ ʚ ʪʝʩʪʽ çʚʽʜʢʨʠʪʝ ʧʦʣʝè 

ʟʘ ʫʤʦʚ ɽɸɽ  

ʇʨʠʤʽʪʢʠ: 

ɸ ï ʛʨʫʧʘ ʄ + ʣʦʨʥʦʢʩʠʢʘʤ;  

ɺ ï ʛʨʫʧʘ ʄ + ʮʝʣʝʢʦʢʩʠʙ. 

 

ʆʜʥʦʥʘʧʨʘʚʣʝʥʘ ʪʝʥʜʝʥʮʽʷ ʟʤʽʥ ʧʦʚʝʜʽʥʢʠ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʱʦʜʦ 

ʧʦʢʘʟʥʠʢʽʚ ʦʨʽʻʥʪʦʚʥʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʚʘʨʠʥ ʥʘ ʬʦʥʽ ʚʚʝʜʝʥʥʷ 

ʧʘʨʘʮʝʪʘʤʦʣʫ ʪʘ ʢʝʪʦʨʦʣʘʢʫ ʥʘ ʪʣʽ 5-ʜʝʥʥʦʾ ʬʘʨʤʘʢʦʪʝʨʘʧʽʾ 

ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥʦʤ. ʊʘʢ, ʢʽʣʴʢʽʩʪʴ ʟʘʛʣʷʜʘʥʴ ʫ ʥʽʨʢʠ ʙʫʣʘ ʟʥʠʞʝʥʦʶ ʥʘ 

57,9% (ʨÒ0,05) ʜʣʷ ʛʨʫʧʠ ʄ + ʧʘʨʘʮʝʪʘʤʦʣ ʪʘ ʥʘ 52,1% (ʨÒ0,05) ʜʣʷ ʛʨʫʧʠ ʄ 

+ ʢʝʪʦʨʦʣʘʢ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʚʠʭʽʜʥʦʛʦ ʩʪʘʥʫ. ʇʽʩʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʤʦʜʝʣʽ ʪʘ ʥʘʩʪʫʧʥʠʭ 5 ʜʥʽʚ ʚʚʝʜʝʥʥʷ ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥʫ ʽ 

ʦʜʥʦʢʨʘʪʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʘʥʘʣʴʛʝʪʠʢʽʚ ʯʠʩʣʦ ʩʪʽʡʦʢ 

ʟʘʣʠʰʘʣʦʩʴ ʟʥʠʞʝʥʠʤ ʫ 3,8 ʨʘʟʠ (ʨÒ0,05) ʜʣʷ ʛʨʫʧʠ ʄ + ʧʘʨʘʮʝʪʘʤʦʣ ʪʘ ʫ 6,2 

ʨʘʟʠ (ʨÒ0,05)  ʜʣʷ ʛʨʫʧʠ ʄ + ʢʝʪʦʨʦʣʘʢ (ʨʠʩ. 3.6). 

ʇʦʢʘʟʘʥʦ, ʱʦ ʥʘ ʬʦʥʽ ʧʨʠʟʥʘʯʝʥʥʷ ʢʦʤʧʦʟʠʮʽʾ ʄ + ʢʝʪʦʨʦʣʘʢ 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʙʽʣʴʰ ʧʦʟʠʪʠʚʥʘ ʜʠʥʘʤʽʢʘ ʧʦ ʚʽʜʥʦʚʣʝʥʥʶ ʨʫʭʦʚʦʾ 

ʘʢʪʠʚʥʦʩʪʽ: ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʪʥʫʪʠʭ ʢʚʘʜʨʘʪʽʚ ʟʙʽʣʴʰʠʣʘʩʴ ʥʘ 88,2% (ʨÒ0,05) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ 12 ʜʦʙʦʶ ʤʦʜʝʣʶʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʧʘʪʦʣʦʛʽʾ. ɽʤʦʮʽʡʥʠʡ 

ʩʪʘʥ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʤʽʥʶʚʘʚʩʷ: ʢʽʣʴʢʽʩʪʴ ʘʢʪʽʚ ʛʨʫʤʽʥʛʫ ʪʘ ʙʦʣʶʩʽʚ 

ʢʦʣʠʚʘʣʠʩʴ ʚ ʤʝʞʘʭ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʥʦʨʤʠ. 
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ʈʠʩ. 3.6. ɿʤʽʥʠ ʧʦʚʝʜʽʥʢʦʚʠʭ ʨʝʘʢʮʽʡ ʫ ʱʫʨʽʚ ʚ ʪʝʩʪʽ çʚʽʜʢʨʠʪʝ ʧʦʣʝè 

ʟʘ ʫʤʦʚ ɽɸɽ  

ʇʨʠʤʽʪʢʠ: 

ɸ ï ʛʨʫʧʘ ʄ + ʧʘʨʘʮʝʪʘʤʦʣ;  

ɺ ï ʛʨʫʧʘ ʄ + ʢʝʪʦʨʦʣʘʢ. 

 

ʆʪʞʝ, ʟʘ ʫʤʦʚ ɽɸɽ ʚ ʪʝʩʪʽ çʚʽʜʢʨʠʪʝ ʧʦʣʝè ʙʦʣʝʟʘʩʧʦʢʽʡʣʠʚʽ ʟʘʩʦʙʠ ʥʝ 

ʩʧʨʦʤʦʞʥʽ ʧʦʚʥʽʩʪʶ ʫʩʫʚʘʪʠ ʜʝʬʽʮʠʪ ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʚʽʜʥʦʚʣʶʚʘʪʠ 

ʦʩʣʘʙʣʝʥʽ ʧʘʪʦʣʦʛʽʻʶ ʦʨʽʻʥʪʦʚʥʦ-ʜʦʩʣʽʜʥʠʮʴʢʽ ʥʘʚʠʢʠ ʫ ʱʫʨʽʚ. ʇʨʠ ʮʴʦʤʫ ʟʘ 

ʜʘʥʠʭ ʫʤʦʚ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʤʽʥʶʶʪʴʩʷ ʧʦʢʘʟʥʠʢʠ ʝʤʦʮʽʡʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ. ʅʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʠʡ ʚʧʣʠʚ ʘʥʘʣʴʛʝʪʠʢʽʚ ʱʦʜʦ ʯʘʩʪʢʦʚʦʾ 

ʥʦʨʤʘʣʽʟʘʮʽʾ ʧʦʚʝʜʽʥʢʦʚʠʭ ʨʝʘʢʮʽʡ, ʧʦʨʫʰʝʥʠʭ ʽʥʜʫʢʮʽʻʶ ɽɸɽ, 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘ ʬʦʥʽ ʚʚʝʜʝʥʥʷ ʽʙʫʧʨʦʬʝʥʫ, ʣʦʨʥʦʢʩʠʢʘʤʫ ʪʘ ʢʝʪʦʨʦʣʘʢʫ 

[128, 138, 141, 153].  

 

3.3. ʆʮʽʥʢʘ ʟʤʽʥ ʤôʷʟʦʚʦʾ ʩʠʣʠ ʧʽʜ ʚʧʣʠʚʦʤ ʢʦʤʙʽʥʘʮʽʡ 

ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥʫ ʟ ʙʦʣʝʟʘʩʧʦʢʽʡʣʠʚʠʤʠ ʟʘʩʦʙʘʤʠ ʟʘ ʫʤʦʚ ɽɸɽ  

 

ʈʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʫʤʦʚ ɽɸɽ ʫ 

ʪʚʘʨʠʥ ʨʝʻʩʪʨʫʚʘʣʠʩʷ ʟʤʽʥʠ ʤôʷʟʦʚʦʾ ʩʠʣʠ ʷʢ 12-ʾ, ʪʘʢ ʽ 17-ʾ ʜʦʙʠ ʬʦʨʤʫʚʘʥʥʷ 

ʧʨʦʮʝʩʽʚ ʜʝʤʽʻʣʽʥʽʟʘʮʽʾ (ʪʘʙʣ. 3.4. ʪʘ ʨʠʩ. 3.7).  
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ʇʦʢʘʟʘʥʦ, ʱʦ ʫ ʚʠʭʽʜʥʦʤʫ ʩʪʘʥʽ ʤʽʥʽʤʘʣʴʥʠʡ ʯʘʩ, ʧʨʦʪʷʛʦʤ ʷʢʦʛʦ 

ʱʫʨʠ ʚʠʩʽʣʠ ʥʘ ʧʨʫʪʽ, ʟʘʨʝʻʩʪʨʦʚʘʥʠʡ ʚ ʛʨʫʧʽ ʄ + ʢʝʪʦʨʦʣʘʢ (8,25Ñ1,25 ʩʝʢ), ʘ 

ʤʘʢʩʠʤʘʣʴʥʠʡ ï ʚ ʛʨʫʧʽ ʢʦʥʪʨʦʣʶ (12,0Ñ2,2 ʩʝʢ). ʇʨʠ ʮʴʦʤʫ ʥʘ 12 ʜʦʙʫ 

ʬʦʨʤʫʚʘʥʥʷ ɽɸɽ ʙʫʣʠ ʟʘʬʽʢʩʦʚʘʥʽ ʦʟʥʘʢʠ ʤôʷʟʦʚʽ ʩʣʘʙʢʦʩʪʽ ʪʘ ʦʩʣʘʙʣʝʥʥʷ 

ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʱʦ ʧʨʦʷʚʣʷʣʦʩʷ ʟʤʝʥʰʝʥʥʷʤ ʤôʷʟʦʚʦ ʾʩʠʣʠ ʫ 2,3 (ʨÒ0,05) 

ʨʘʟʠ ʜʣʷ ʛʨʫʧ ɯɯ ʪʘ ɯʍ (ʤʽʥʽʤʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ) ʪʘ ʫ 6,2 (ʨÒ0,05) ʨʘʟʠ ʜʣʷ ʛʨʫʧʠ 

ɯV (ʤʘʢʩʠʤʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ). 

ʊʘʙʣʠʮʷ 3.4 

ɿʤʽʥʠ ʤôʷʟʦʚʦʾ ʩʠʣʠ ʱʫʨʽʚ ʟʘ ʫʤʦʚ ʤʦʜʝʣʴʦʚʘʥʦʛʦ ɽɸɽ ʧʽʜ 

ʚʧʣʠʚʦʤ ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥʫ ʽ ʡʦʛʦ ʢʦʤʙʽʥʘʮʽʡ  ʟʽ  

ʟʥʝʙʦʣʶʶʯʠʤʠ ʟʘʩʦʙʘʤʠ (n=10) 

ɼʦʩʣʽʜʥʽ ʟʘʩʦʙʠ 

ʄôʷʟʦʚʘ ʩʠʣʘ (ʄ Ñ m) 

ɺʠʭʽʜʥʠʡ ʩʪʘʥ 

(ɺʉ) 
12 ʜʦʙʘ 17 ʜʦʙʘ 

ʂʦʥʪʨʦʣʴ (ɽɸɽ) 12,0Ñ2,2 4,5*Ñ1,4 0,6*Ñ0,7 

ɽɸɽ + 

ʄʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥ (ʄ) 
9,25Ñ1,6 4,0*Ñ1,0 2,7*άÑ0,6 

ɽɸɽ + ʄ + 

ɼʠʢʣʦʬʝʥʘʢ ʥʘʪʨʽʶ 
10,7Ñ2,7 3,2*Ñ0,8 0,9*Ñ1,1 

ɽɸɽ + ʄ +  

ɯʙʫʧʨʦʬʝʥ  
8,5Ñ1,75 1,37*Ñ1,12 2,75*άÑ0,75 

ɽɸɽ + ʄ +  

ʄʝʣʦʢʩʠʢʘʤ  
9,25Ñ1,81 1,50*Ñ1,12 3,12*άÑ1,4 

ɽɸɽ + ʄ + 

ʃʦʨʥʦʢʩʠʢʘʤ 
11,9Ñ2,5 2,4*Ñ0,8 3,4*άÑ0,9 

ɽɸɽ + ʄ + 

ʎʝʣʝʢʦʢʩʠʙ  
11,25Ñ1,1 2,25*Ñ0,8 3,7*άÑ0,8 

ɽɸɽ + ʄ + 

ʇʘʨʘʮʝʪʘʤʦʣ 
11,6Ñ2,7 4,0*Ñ1,0 1,0*Ñ1,2 

ɽɸɽ + ʄ +  

ʂʝʪʦʨʦʣʘʢ 
8,25Ñ1,25 3,5*Ñ0,9 3,62*άÑ0,9 

ʇʨʠʤʽʪʢʠ: * - ʨ Ò 0,05  ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʦʢʘʟʥʠʢʽʚ ʚʠʭʽʜʥʦʛʦ ʩʪʘʥʫ; 

                 ά - ʨ Ò 0,05  ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʦʢʘʟʥʠʢʽʚ ʛʨʫʧʠ ʢʦʥʪʨʦʣʶ. 
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ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ ʬʦʥʽ 5-ʜʝʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥʫ ʪʘ 

ʚʥʫʪʨʽʰʥʴʦʰʣʫʥʢʦʚʦʛʦ ʚʚʝʜʝʥʥʷ ʤʝʣʦʢʩʠʢʘʤʫ, ʣʦʨʥʦʢʩʠʢʘʤʫ ʪʘ ʮʝʣʝʢʦʩʠʙʫ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʟʨʦʩʪʘʥʥʷ ʤôʷʟʦʚʦʾ ʩʠʣʠ ʥʘ 208% (ʨÒ0,05), 141% (ʨÒ0,05) ʪʘ 

164% (ʨÒ0,05) ʚʽʜʧʦʚʽʜʥʦ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʛʨʫʧʠ ɽɸɽ (ʨʠʩ. 4.6). 
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%, ʟʤʽʥ ʤ'ʷʟʦʚʦʾ ʩʠʣʠ, ʥʘ 17 ʜʝʥʴ ʝʢʩʧʝʨʠʤʝʥʪʫ
 

ʈʠʩ 3.7. ɿʤʽʥʠ ʤôʷʟʦʚʦʾ ʩʠʣʠ ʥʘ ʬʦʥʽ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥʫ ʪʘ ʘʥʘʣʴʛʝʪʠʢʽʚ ʟʘ ʫʤʦʚ ɽɸɽ. 

ʇʨʠʤʽʪʢʘ. * ʨÒ0,05 ï ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʦʢʘʟʥʠʢʽʚ ʚʠʭʽʜʥʦʛʦ ʩʪʘʥʫ. 

 

ʆʪʞʝ, ʢʦʤʙʽʥʦʚʘʥʝ ʚʚʝʜʝʥʥʷ ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥʫ ʟ 

ʘʥʪʠʥʦʮʠʮʝʧʪʠʚʥʠʤʠ ʟʘʩʦʙʘʤʠ ʟʘ ʫʤʦʚ ʤʦʜʝʣʴʦʚʘʥʦʾ ʧʘʪʦʣʦʛʽʾ ʥʝ ʟʜʘʪʥʝ 

ʧʦʚʥʽʩʪʶ ʚʽʜʥʦʚʣʶʚʘʪʠ ʤôʷʟʦʚʫ ʩʠʣʫ, ʧʦʨʫʰʝʥʫ ʽʥʜʫʢʮʽʻʶ ɽɸɽ. ʇʨʠ ʮʴʦʤʫ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʣʦʢʩʠʢʘʤʫ, ʮʝʣʝʢʦʢʩʠʙʫ, ʽʙʫʧʨʦʬʝʥʫ ʪʘ ʢʝʪʦʨʦʣʘʢʫ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʦ ʟʙʽʣʴʰʫʻ ʤôʷʟʦʚʫ ʩʠʣʫ ʫ 2,7 ʨʘʟʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʛʨʫʧʘʤʠ. 
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3.4. ɺʠʚʯʝʥʥʷ ʥʝʡʨʦʭʽʤʽʯʥʠʭ ʟʤʽʥ ʘʢʪʠʚʥʦʩʪʽ PGHïʩʠʥʪʘʟʠ ʟʘ 

ʫʤʦʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʘʣʝʨʛʽʯʥʦʛʦ ʝʥʮʝʬʘʣʦʤʽʻʣʽʪʫ 

 

ʅʘ ʩʴʦʛʦʜʥʽ ʝʪʽʦʣʦʛʽʷ ʨʦʟʩʽʷʥʦʛʦ ʩʢʣʝʨʦʟʫ ʽ ʧʘʪʦʛʝʥʝʪʠʯʥʽ ʤʝʭʘʥʽʟʤʠ, 

ʱʦ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ ʡʦʛʦ ʨʦʟʚʠʪʢʫ ʽ ʧʨʦʛʨʝʩʫʚʘʥʥʷ, ʚ ʙʘʛʘʪʴʦʭ ʘʩʧʝʢʪʘʭ 

ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʷʩʥʠʤʠ. ʇʨʦʪʝ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʟʤʽʥʠʣʦʩʷ ʫʷʚʣʝʥʥʷ ʧʨʦ ʩʘʤʫ 

ʩʫʪʥʽʩʪʴ ʈʉ ʷʢ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʱʦ çʚʨʘʞʘʻ ʤʽʻʣʽʥʦʚʽ ʦʙʦʣʦʥʢʠ ʧʨʦʚʽʜʥʠʢʽʚ 

ʛʦʣʦʚʥʦʛʦ ʽ ʩʧʠʥʥʦʛʦ ʤʦʟʢʫè, ʧʨʠ ʷʢʦʤʫ ʧʝʨʽʦʜʠ ʟʘʛʦʩʪʨʝʥʴ ʟʤʽʥʶʶʪʴʩʷ 

ʧʝʨʽʦʜʘʤʠ ʧʦʚʥʦʛʦ ʘʙʦ ʤʘʡʞʝ ʧʦʚʥʦʛʦ ʢʣʽʥʽʯʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʯʷ [177]. ɺ 

ʦʩʪʘʥʥʽ ʨʦʢʠ ʟôʷʚʣʷʻʪʴʩʷ ʚʩʝ ʙʽʣʴʰʝ ʜʘʥʠʭ, ʱʦ ʩʚʽʜʯʘʪʴ ʧʨʦ ʟʥʘʯʥʫ, ʷʢʱʦ ʥʝ 

ʧʨʦʚʽʜʥʫ ʨʦʣʴ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʧʘʪʦʛʝʥʝʟʽ ʟʘʭʚʦʨʶʚʘʥʥʷ,  ʷʢʝ 

ʚʞʝ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʧʨʦʷʚʣʷʻʪʴʩʷ ʘʢʩʦʥʘʣʴʥʠʤʠ ʫʰʢʦʜʞʝʥʥʷʤʠ 

ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʦʛʦ ʭʘʨʘʢʪʝʨʫ [240]. ʇʨʠ ʮʴʦʤʫ ʜʝʩʪʨʫʢʮʽʷ ʘʢʩʦʥʽʚ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʫ ʚʦʛʥʠʱʽ ʜʝʤʽʻʣʽʥʽʟʘʮʽʾ, ʘʣʝ ʽ ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ 

ʚʜʦʚʞ ʚʩʴʦʛʦ ʘʢʩʦʥʘʣʴʥʦʛʦ ʚʦʣʦʢʥʘ [262, 290].  

ʊʦʤʫ ʧʨʦʬʽʣʘʢʪʠʢʘ ʪʘ ʣʽʢʫʚʘʥʥʷ ʜʝʤʽʻʣʽʥʽʟʘʮʽʾ, ʢʦʪʨʘ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, 

ʧʦʚôʷʟʘʥʘ ʟ ʟʘʧʘʣʴʥʠʤ ʧʨʦʮʝʩʦʤ, ʻ ʘʢʪʫʘʣʴʥʦʶ ʤʝʜʠʯʥʦʶ ʪʘ ʩʦʮʽʘʣʴʥʦʶ 

ʧʨʦʙʣʝʤʦʶ. ʉʝʨʝʜ ʧʨʝʧʘʨʘʪʽʚ, ʷʢʽ ʚʠʷʚʣʷʶʪʴ ʚʠʨʘʞʝʥʫ ʧʨʦʪʠʟʘʧʘʣʴʥʫ ʜʽʶ, 

ʣʽʜʝʨʦʤ ʻ ʛʨʫʧʘ ʥʝʩʪʝʨʦʾʜʥʠʭ ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ (ʅʇɿʃɿ).   

ɺ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʥʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʚʧʣʠʚʫ ʥʠʟʢʠ ʚʽʜʦʤʠʭ ʅʇɿʃɿ 

(ʜʠʢʣʦʬʝʥʘʢ ʥʘʪʨʽʶ, ʤʝʣʦʢʩʠʢʘʤ, ʽʙʫʧʨʦʬʝʥ, ʣʦʨʥʦʢʩʠʢʘʤ ʪʘ ʮʝʣʝʢʦʢʩʠʙ) ʥʘ 

ʨʽʚʝʥʴ ʘʢʪʠʚʥʦʩʪʽ ʧʨʦʩʪʘʛʣʘʥʜʠʥ-ʩʠʥʪʝʪʘʟʠ (PGH) ʚ ʛʦʣʦʚʥʦʤʫ ʪʘ ʩʧʠʥʥʦʤʫ 

ʤʦʟʢʫ ʫ ʱʫʨʽʚ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʝʢʚʽʚʘʣʝʥʪʦʤ ʨʦʟʩʽʷʥʦʛʦ ʩʢʣʝʨʦʟʫ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʙʘʟʦʚʦʾ ʧʘʪʦʛʝʥʝʪʠʯʥʦʾ ʪʝʨʘʧʽʾ ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥʦʤ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʘʢʪʠʚʥʦʩʪʽ PGH-ʩʠʥʪʘʟʠ ʚ 

ʩʪʨʫʢʪʫʨʘʭ ʛʦʣʦʚʥʦʛʦ ʪʘ ʩʧʠʥʥʦʛʦ ʤʦʟʢʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣʠʮʽ 3.5. 
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ʇʦʢʘʟʘʥʦ, ʱʦ ʟʘ ʫʤʦʚ ɽɸɽ ʚ ʛʨʫʧʽ ʢʦʥʪʨʦʣʶ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 

ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ  PGH-ʩʠʥʪʘʟʠ ʫ 2,8 ʨʘʟʠ (ʨÒ0,05) ʪʘ ʫ 2,6 ʨʘʟʠ (ʨÒ0,05) ʫ 

ʛʦʣʦʚʥʦʤʫ ʪʘ ʩʧʠʥʥʦʤʫ ʤʦʟʢʫ ʚʽʜʧʦʚʽʜʥʦ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ 

ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ.  

ʊʘʙʣʠʮʷ 3.5 

ʈʽʚʝʥʴ ʘʢʪʠʚʥʦʩʪʽ PGH- ʩʠʥʪʘʟʠ ʚ ʛʦʤʦʛʝʥʘʪʽ ʛʦʣʦʚʥʦʛʦ ʪʘ 

ʩʧʠʥʥʦʛʦ ʤʦʟʢʫ ʫ ʪʚʘʨʠʥ ʟ ɽɸɽ, (n=10) 

ɼʦʩʣʽʜʥʽ ʛʨʫʧʠ 
PGH ï ʩʠʥʪʝʪʘʟʘ, ʤʢʤʦʣʴ/ʭʚ/ʤʛ ʙʽʣʢʘ 

ɻʦʣʦʚʥʠʡ ʤʦʟʦʢ ʉʧʠʥʥʠʡ ʤʦʟʦʢ 

ʂʦʥʪʨʦʣʴ (ɽɸɽ) 49,2Ñ6,9** 37,3Ñ3,1** 

ɽɸɽ + ʄʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥ 32,9Ñ4,3* 30,4Ñ3,6* 

ɽɸɽ + ʄ + ʜʠʢʣʦʬʝʥʘʢ 24,7Ñ2,6* 28,4Ñ4,0* 

ɽɸɽ + ʄ + ʮʝʣʝʢʦʢʩʠʙ 24,4Ñ2,3* 24,6Ñ1,6* 

ɽɸɽ + ʄ + ʤʝʣʦʢʩʠʢʘʤ 24,1Ñ4,2* 21,4Ñ2,3* 

ɽɸɽ + ʄ + ʣʦʨʥʦʢʩʠʢʘʤ' 30,9Ñ2,1* 28,7Ñ2,6* 

ɽɸɽ + ʄ + ʽʙʫʧʨʦʬʝʥ 26,5Ñ2,9* 23,9Ñ2,1* 

ɯʥʪʘʢʪʥʽ ʪʚʘʨʠʥʠ 17,5Ñ2,4 14,5Ñ1,0 

ʇʨʠʤʽʪʢʠ: * - ʨ Ò 0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʥʪʨʦʣʶ; 

  ** - ʨ Ò 0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ. 

 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʛʨʫʧʽ, ʪʚʘʨʠʥʠ ʷʢʦʾ ʦʪʨʠʤʫʚʘʣʠ ʤʝʪʽʣʧʨʝʜʥʽʟʦʣʦʥ, 

ʥʘ ʟʘʢʽʥʯʝʥʥʷ ʝʢʧʝʨʠʤʝʥʪʫ ʟʘʨʝʻʩʪʨʦʚʘʥʝ ʟʤʝʥʰʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ PGH-

ʩʠʥʪʘʟʠ ʥʘ 33,1% (ʨÒ0,05) ʪʘ ʥʘ 18,5% (ʨÓ0,05) ʚ ʛʦʣʦʚʥʦʤʫ ʪʘ ʩʧʠʥʥʦʤʫ 

ʤʦʟʢʫ ʚʽʜʧʦʚʽʜʥʦ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʛʨʫʧʠ ʢʦʥʪʨʦʣʶ.  

ɿʘʛʘʣʦʤ ʥʘ ʬʦʥʽ 5-ʪʠ ʜʝʥʥʦʛʦ ʚʚʝʜʝʥʥʷ ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥʫ ʩʫʤʽʩʥʦ ʟ 

ʙʦʣʝʟʘʩʧʦʢʽʡʣʠʚʠʤʠ ʟʘʩʦʙʘʤʠ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʝ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʝ 

ʟʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ PGH-ʩʠʥʪʘʟʠ ʷʢ ʚ ʛʦʣʦʚʥʦʤʫ, ʪʘʢ ʽ ʚ ʩʧʠʥʥʦʤʫ ʤʦʟʢʫ. 

ʊʘʢ, ʢʦʤʙʽʥʦʚʘʥʝ ʚʚʝʜʝʥʥʷ ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥʫ ʟ ʜʠʢʣʦʬʝʥʘʢʦʤ ʥʘʪʨʽʶ, 

ʮʝʣʝʢʦʢʩʠʙʦʤ ʪʘ ʤʝʣʦʢʩʠʢʘʤʦʤ ʩʧʨʠʷʣʦ ʟʥʠʞʝʥʥʶ ʘʢʪʠʚʥʦʩʪʽ PGH-ʩʠʥʪʘʟʠ 
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ʚ ʩʪʨʫʢʪʫʨʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʥʘ 49,8% (ʨÒ0,05), 50,4% (ʨÒ0,05) ʪʘ 51% 

(ʨÒ0,05) ʚʽʜʧʦʚʽʜʥʦ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʛʨʫʧʠ ʢʦʥʪʨʦʣʶ. ʇʨʦʪʝ ʮʽ ʞ 

ʅʇɿʃɿ ʤʝʥʰ ʚʠʨʘʞʝʥʦ ʟʥʠʞʫʚʘʣʠ ʘʢʪʠʚʥʽʩʪʴ PGH-ʩʠʥʪʘʟʠ ʚ ʩʧʠʥʥʦʤʫ 

ʤʦʟʢʫ: ʥʘ 23,9% (ʨÒ0,05) (ʄ + ʜʠʢʣʦʬʝʥʘʢ), ʥʘ 34% (ʨÒ0,05) (ʄ + 

ʮʝʣʝʢʦʢʩʠʙ) ʪʘ ʥʘ 47,4% (ʨÒ0,05) (ʄ + ʤʝʣʦʢʩʠʢʘʤ) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ ʛʨʫʧʠ ʢʦʥʪʨʦʣʶ. 

ɺ ʛʨʫʧʘʭ Vɯ ʪʘ Vɯɯ ʪʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ 

PGH-ʩʠʥʪʘʟʠ ʷʢ ʚ ʛʦʣʦʚʥʦʤʫ, ʪʘʢ ʽ ʩʧʠʥʥʦʤʫ ʤʦʟʢʫ (ʪʘʙʣ. 3.5).  

ʆʪʞʝ, ʚ ʨʷʜʫ ʅʇɿʃɿ (ʜʠʢʣʦʬʝʥʘʢ ʥʘʪʨʽʶ, ʮʝʣʝʢʦʢʩʠʙ, ʤʝʣʦʢʩʠʢʘʤ, 

ʣʦʨʥʦʢʩʠʢʘʤ ʪʘ ʽʙʫʧʨʦʬʝʥ) ʤʘʢʩʠʤʘʣʴʥʠʡ ʧʨʦʪʠʟʘʧʘʣʴʥʠʡ ʧʦʪʝʥʮʽʘʣ ʚʠʷʚʣʷʚ 

ʤʝʣʦʢʩʠʢʘʤ, ʢʦʪʨʠʡ (ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʙʘʟʦʚʦʾ ʪʝʨʘʧʽʾ ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥʦʤ) 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʙʦʣʝʪʘʤʫʶʯʦʾ ʜʽʾ ʪʘ ʟʥʠʞʫʚʘʚ ʘʢʪʠʚʥʽʩʪʴ 

PGH-ʩʠʥʪʘʟʠ ʚ ʛʦʣʦʚʥʦʤʫ ʪʘ ʩʧʠʥʥʦʤʫ ʤʦʟʢʫ ʫ 2,0 (ʨÒ0,05) ʪʘ ʫ 1,7 (ʨÒ0,05) 

ʨʘʟʠ ʚʽʜʧʦʚʽʜʥʦ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʛʨʫʧʠ ɽɸɽ  [134]. 

 

3.5. ɹʽʦʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʘʥʘʣʽʟ ʚʟʘʻʤʦʜʽʾ ʤʝʣʦʢʩʠʢʘʤʫ ʪʘ 

ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥʫ ï ʢʦʤʧʦʥʝʥʪʽʚ ʬʘʨʤʘʢʦʪʝʨʘʧʽʾ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ 

ʪʘ ʜʝʤʽʻʣʽʥʽʟʫʶʯʦʾ ʧʘʪʦʣʦʛʽʾ  

 

ɺʽʜʦʤʦ, ʱʦ ʫʩʧʽʰʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʙʽʥʦʚʘʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʬʦʨʤ 

ʦʙʤʝʞʝʥʦ ʤʦʞʣʠʚʠʤʠ ʚʟʘʻʤʦʜʽʷʤʠ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʩʧʦʣʫʢ ʥʘ ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʦʤʫ, ʬʘʨʤʘʮʝʚʪʠʯʥʦʤʫ ʪʘ ʙʽʦʣʦʛʽʯʥʦʤʫ ʨʽʚʥʷʭ (ʬʘʨʤʘʢʦʣʦʛʽʯʥʘ 

ʚʟʘʻʤʦʜʽʷ) ʪʘ ʧʦʪʨʝʙʫʻ ʧʦʧʝʨʝʜʥʴʦʾ ʦʮʽʥʢʠ ʤʦʞʣʠʚʦʾ ʚʟʘʻʤʦʜʽʾ ʪʘ ʧʦʪʝʥʮʽʡʥʦʾ 

ʩʫʤʽʩʥʦʩʪʽ ʦʢʨʝʤʠʭ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʽʥʛʨʝʜʽʻʥʪʽʚ. ɼʘʥʽ ʚʠʤʦʛʠ ʤʦʞʥʘ 

ʨʝʘʣʽʟʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʽʜʭʦʜʽʚ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, 

ʚʨʘʭʦʚʫʶʯʠ ʚʟʘʻʤʦʜʽʶ ʷʢ ʥʘ ʭʽʤʽʯʥʦʤʫ (ʫʪʚʦʨʝʥʥʷ ʩʦʣʝʡ, ʧʝʨʝʙʽʛ ʨʝʘʢʮʽʡ 
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ʢʦʥʜʝʥʩʘʮʽʾ, ʮʠʢʣʽʟʘʮʽʾ ʪʦʱʦ), ʪʘʢ ʽ  ʥʘ ʦʨʛʘʥʥʦʤʫ ʨʽʚʥʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʚʽʜʦʤʠʭ ʤʝʭʘʥʽʟʤʽʚ ʨʦʟʚʠʪʢʫ ʙʽʦʣʦʛʽʯʥʦʾ ʚʽʜʧʦʚʽʜʽ.  

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʤʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ 

ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥʫ (ʷʢ ʦʩʥʦʚʥʦʛʦ ʟʘʩʦʙʫ 

ʙʘʟʦʚʦʾ ʪʝʨʘʧʽʾ ʈʉ) ʪʘ ʤʝʣʦʢʩʠʢʘʤʫ (ʷʢ ʝʬʝʢʪʠʚʥʦʛʦ ʙʦʣʝʪʘʤʫʶʯʦʛʦ ʟʘʩʦʙʫ) 

ʟʘ ʫʤʦʚ ɽɸɽ. 

ɸʥʘʣʽʟ ʢʠʩʣʦʪʥʦ-ʣʫʞʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʦʚʦʜʠʚʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʦʛʨʘʤʠ ACD / pKa DB [211]. ʄʦʣʝʢʫʣʷʨʥʘ ʤʘʩʘ, ʨʦʟʯʠʥʥʽʩʪʴ, ʣʽʧʦʬʽʣʴʥʽʩʪʴ 

ʚʠʟʥʘʯʘʣʠʩʷ ʘʜʠʪʠʚʥʠʤʠ ʤʝʪʦʜʘʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʧʨʦʛʨʘʤ 

[244, 246, 306]. ʊʠʧʠ ʙʽʦʤʽʰʝʥʝʡ (ʨʝʮʝʧʪʦʨʠ, ʬʝʨʤʝʥʪʠ, ʪʨʘʥʩʧʦʨʪʝʨʠ) ʙʫʣʠ 

ʚʠʟʥʘʯʝʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʜʧʦʚʽʜʥʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ [57, 266].  

ɺʟʘʻʤʦʜʽʷ ʤʦʣʝʢʫʣ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦʤʫ ʨʽʚʥʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʾʭ ʭʽʤʽʯʥʦʶ 

ʙʫʜʦʚʦʶ, ʥʘʷʚʥʽʩʪʶ ʽ ʨʝʘʢʮʽʡʥʦʶ ʟʜʘʪʥʽʩʪʶ ʧʝʚʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʛʨʫʧ. 

ɺʨʘʭʦʚʫʶʯʠ ʧʨʦʚʽʜʥʠʡ ʭʘʨʘʢʪʝʨ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʦʾ ʚʟʘʻʤʦʜʽʾ (ʬʦʨʤʫʚʘʥʥʷ 

ʜʠʩʦʮʽʶʶʯʠʭ ʩʦʣʝʡ / ʮʚʽʪʪʝʨʽʦʥʽʚ ʬʦʨʤ, ʧʨʦʪʦʥʫʚʘʥʥʷ / ʜʝʧʨʦʪʦʥʫʚʘʥʥʷ ʚ 

ʣʽʤʽʪʫʶʯʠʭ ʩʪʘʜʽʷʭ ʪʘʫʪʦʤʽʨʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʪʦʱʦ). ʋʪʚʦʨʝʥʥʷ ʢʘʪʽʦʥʥʠʭ / 

ʘʥʽʦʥʥʠʭ ʬʦʨʤ, ʟʘʣʝʞʥʝ ʚʽʜ ʫʤʦʚ ʨʅ ʩʝʨʝʜʦʚʠʱʘ, ʩʣʽʜ ʚʠʟʥʘʪʠ ʦʜʥʠʤ ʟ 

ʧʨʦʚʽʜʥʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʦʙʫʤʦʚʣʶʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʟʘʻʤʦʜʽʾ ʨʦʟʛʣʷʥʫʪʠʭ 

ʢʦʤʙʽʥʘʪʦʨʥʠʭ ʟôʻʜʥʘʥʴ.  

ɺ ʧʦʜʘʣʴʰʦʤʫ ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʛʨʫʧ ʪʘ ʨʝʘʢʮʽʡʥʦʾ 

ʩʧʨʦʤʦʞʥʦʩʪʽ ʜʦʩʣʽʜʥʠʭ ʩʧʦʣʫʢ. ʊʘʢ, ʫ ʤʦʣʝʢʫʣʽ ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥʫ 

ʧʨʠʩʫʪʥʽ ʧôʷʪʴ ʧʦʪʝʥʮʽʡʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʛʨʫʧ - ʪʨʠ ʛʽʜʨʦʢʩʠʣʴʥʽ (1-3) ʽ 

ʜʚʽ ʢʘʨʙʦʥʽʣʴʥʽ (4,5), ʱʦ ʧʨʠʧʫʩʢʘʻ ʤʦʞʣʠʚʽʩʪʴ ʡʦʛʦ ʧʨʦʪʦʥʫʚʘʥʥʷ / 

ʜʝʧʨʦʪʦʥʫʚʘʥʥʷ ʽ ʢʠʩʣʦʪʥʦ-ʣʫʞʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʈʫʭʣʠʚʽʩʪʴ ʧʨʦʪʦʥʘ 

ʟʘʟʥʘʯʝʥʠʭ ʛʽʜʨʦʢʩʠʣʴʥʠʭ ʛʨʫʧ, ʘ ʪʘʢʦʞ ʟʜʘʪʥʽʩʪʴ ʜʦ ʪʘʫʪʦʤʝʪʨʽʾ ʩʫʤʘʨʥʦ 

ʧʨʠʧʫʩʢʘʶʪʴ ʥʘʷʚʥʽʩʪʴ ʽʩʥʫʚʘʥʥʷ ʧ'ʷʪʠ ʧʨʦʪʦʣʽʪʽʯʥʠʭ ʬʦʨʤ (ʪʘʙʣ. 3.6). 
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ʊʘʙʣʠʮʷ 3.6  

ʉʪʨʫʢʪʫʨʥʘ ʬʦʨʤʫʣʘ, ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʛʨʫʧʠ ʪʘ ʧʨʦʪʦʣʽʪʠʯʥʽ ʬʦʨʤʠ 
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ʌʦʨʤʘ (ʪʘʫʪʦʤʝʨ) BH2
- 

 

ɺʠʩʦʢʽ ʟʥʘʯʝʥʥʷ ʢʦʥʩʪʘʥʪ ʽʦʥʽʟʘʮʽʾ ʥʘʚʝʜʝʥʠʭ ʬʦʨʤ (ʪʘʙʣ. 3.7) ʚʢʘʟʫʶʪʴ 

ʥʘ ʧʝʨʝʚʘʞʥʝ ʟʥʘʭʦʜʞʝʥʥʷ ʚ ʥʝʽʦʥʽʟʦʚʘʥʦʤʫ ʚʠʛʣʷʜʽ, ʱʦ ʚʽʜʙʠʚʘʻʪʴʩʷ ʥʘ 

ʪʘʢʠʭ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ, ʷʢ ʢʦʝʬʽʮʽʻʥʪʠ ʨʦʟʧʦʜʽʣʫ ʚ ʩʠʩʪʝʤʘʭ, 

ʱʦ ʤʽʩʪʷʪʴ ʛʽʜʨʦʬʽʣʴʥʽ ʽ ʣʽʧʦʬʽʣʴʥʽ ʬʘʟʠ. ʊʘʢ, ʜʣʷ ʥʝʽʦʥʽʟʦʚʘʥʦʾ ʬʦʨʤʠ (BH3) 

ʚʝʣʠʯʠʥʘ ʣʽʧʦʬʽʣʴʥʦʩʪʽ (logP) ʩʪʘʥʦʚʠʪʴ 1,99 Ñ 0,54, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ 

ʨʦʟʨʘʭʦʚʘʥʘ ʨʦʟʯʠʥʥʽʩʪʴ ʫ ʚʦʜʽ, ʷʢʘ ʻ ʥʘʡʥʠʞʯʦʶ ʟ ʫʩʽʭ ʤʦʞʣʠʚʠʭ 
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ʧʨʦʪʦʣʽʪʠʯʥʠʭ ʬʦʨʤ (0,13 ʛ / ʣ). ɿʙʽʣʴʰʝʥʥʷ ʨʅ ʩʝʨʝʜʦʚʠʱʘ ʽ ʧʦʩʣʽʜʦʚʥʝ 

ʫʪʚʦʨʝʥʥʷ ʟʘʨʷʜʞʝʥʠʭ ʬʦʨʤ (ʜʝʧʨʦʪʦʥʫʚʘʥʥʷ) ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʛʽʜʨʦʬʽʣʴʥʦʩʪʽ ʤʦʣʝʢʫʣʠ (ʚʥʘʩʣʽʜʦʢ ʟʙʽʣʴʰʝʥʥʷ ʟʘʨʷʜʫ ʽ ʧʣʦʱʽ ʧʦʣʷʨʥʦʾ 

ʧʦʚʝʨʭʥʽ, ¡2), ʧʽʜʚʠʱʝʥʥʶ ʨʦʟʯʠʥʥʦʩʪʽ ʫ ʚʦʜʽ ʽ ʧʦʥʠʞʝʥʥʶ ʚʝʣʠʯʠʥʠ logD 

(ʪʘʙʣ. 3.7) ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʛʨʫʧ - ʘʢʮʝʧʪʦʨʽʚ ʧʨʦʪʦʥʽʚ. 

ʊʘʙʣʠʮʷ 3.7  

ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʪʘ ʢʠʩʣʦʪʥʦ-ʣʫʞʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥʫ 

 BH2
- BH2- (ʪʘʫʪʦʤʝʨ) BH2

- B3- BH3 

pKa 14,59°0,7 12,98°0,1 12,48°0,7 13,14Ñ0,2 - 

ʈʦʟʯʠʥʥʽʩʪʴ, 

ʛ/ʣ (25 Áʉ) 

60,4 1,01 0,31 1,4 0,13 

logD (logP) -0,69 1,08 1,6 0,47 1,99°0,54 

ʂʽʣʴʢʽʩʪʴ 

ʜʦʥʦʨʽʚ 

ʧʨʦʪʦʥʫ 
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ʂʽʣʴʢʽʩʪʴ 

ʘʢʮʝʧʪʦʨʽʚ 

ʧʨʦʪʦʥʫ 
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ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʨʦʟʛʣʷʥʫʪʽ ʛʽʜʨʦʢʩʠʣʴʥʽ ʛʨʫʧʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʩʣʘʙʢʦʶ ʢʠʩʣʦʪʥʽʩʪʶ - ʚʝʣʠʯʠʥʠ ʨʂʘ ʜʣʷ ʥʠʭ ʟʥʘʭʦʜʷʪʴʩʷ ʚʠʱʝ 11, ʱʦ 

ʦʙʫʤʦʚʣʝʥʦ ʚʽʜʩʫʪʥʽʩʪʶ ʩʫʪʪʻʚʠʭ ʥʝʛʘʪʠʚʥʠʭ ʽʥʜʫʢʮʽʡʥʠʭ ʝʬʝʢʪʽʚ ʪʘ 

ʥʠʟʴʢʦʶ ʨʫʭʣʠʚʽʩʪʶ ʚʽʜʧʦʚʽʜʥʠʭ ʛʽʜʨʦʢʩʠʣʴʥʠʭ ʧʨʦʪʦʥʽʚ. ʗʢ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ 

ʨʘʥʽʰʝ, ʜʣʷ ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥʫ ʤʦʞʣʠʚʘ ʪʘʫʪʦʤʝʨʽʷ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ 

ʫʪʚʦʨʝʥʥʷ ʧʦʪʝʥʮʽʡʥʦʾ ʧʨʦʪʦʣʽʪʠʯʥʦʾ ʬʦʨʤʠ BH2- (ʪʘʙʣ. 3.7); ʧʨʦʪʝ 

ʢʠʩʣʦʪʥʽʩʪʴ ʛʽʜʨʦʢʩʠʣʫ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ, ʩʪʘʪʠʩʪʠʯʥʦ ʥʝʜʦʩʪʦʚʽʨʥʦ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʚʝʣʠʯʠʥ ʨʂʘ ʽʥʰʠʭ ʛʽʜʨʦʢʩʠʣʴʥʠʭ ʛʨʫʧ. ʄʦʞʣʠʚʽʩʪʴ ʜʦ 

ʪʘʫʪʦʤʝʨʽʾ ʢʘʨʙʦʥʽʣʴʥʦʾ ʛʨʫʧʠ ʚ ʧʦʣʦʞʝʥʥʽ 3 ʧʨʝʛʥʘʥʦʚʦʛʦ ʩʢʝʣʝʪʫ ʜʫʞʝ 

ʥʠʟʴʢʘ, ʦʩʢʽʣʴʢʠ ʮʝʡ ʧʨʦʮʝʩ ʧʦʚôʷʟʘʥʠʡ ʟʽ ʩʪʝʨʥʠʯʠʤʠ ʪʨʫʜʥʦʱʘʤʠ ʧʨʠ 

ʧʝʨʝʭʦʜʽ ʚʽʜ ʢʦʥʬʦʨʤʘʮʽʾ çʢʨʽʩʣʘè ʮʽʻʾ ʯʘʩʪʠʥʠ ʤʦʣʝʢʫʣʠ ʜʦ ʧʣʘʥʘʨʥʦʾ 

ʘʨʦʤʘʪʠʯʥʦʾ ʩʪʨʫʢʪʫʨʠ. 

ʋ ʤʦʣʝʢʫʣʽ ʤʝʣʦʢʩʠʢʘʤʫ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʧôʷʪʴ ʧʦʪʝʥʮʽʡʥʦ ʨʝʘʢʮʽʡʥʦ 

ʟʜʘʪʥʠʭ ʛʨʫʧ, ʚ ʷʢʠʭ ʧʨʦʮʝʩʠ ʧʨʦʪʦʥʫʚʘʥʥʷ / ʜʝʧʨʦʪʦʥʫʚʘʥʥʷ ʤʦʞʫʪʴ 
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ʧʨʦʪʽʢʘʪʠ ʧʦ ʯʦʪʠʨʴʦʭ - ʚʽʮʽʥʘʣʴʥʦʤʫ ʛʽʜʨʦʢʩʠʣʫ ʮʠʢʣʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ (ʛʨʫʧʘ 

3) ʽ ʘʪʦʤʘʭ ʘʟʦʪʫ (ʛʨʫʧʠ 1, 2 ʽ 5). ʂʨʽʤ ʪʦʛʦ, ʨʫʭʣʠʚʠʡ ʧʨʦʪʦʥ ʛʽʜʨʦʢʩʠʣʫ 

(ʛʨʫʧʘ 3) ʧʨʠʧʫʩʢʘʻ ʥʘʷʚʥʽʩʪʴ ʪʘʫʪʦʤʝʨʥʦʾ ʨʽʚʥʦʚʘʛʠ, ʷʢʝ, ʚʪʽʤ, ʟʨʫʰʝʥʦ ʚ ʙʽʢ 

ʫʪʚʦʨʝʥʥʷ ʙʽʣʴʰ ʢʠʩʣʦʛʦ ʬʝʥʦʣʴʥʦʛʦ ʛʽʜʨʦʢʩʠʣʫ (ʨʂʘ 4,5 Ñ 1,0) (ʪʘʙʣ. 3.8). 

  

ʊʘʙʣʠʮʷ 3.8  

ʉʪʨʫʢʪʫʨʘ ʬʦʨʤʫʣʘ, ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʛʨʫʧʠ ʪʘ ʧʨʦʪʦʣʽʪʠʯʥʽ ʬʦʨʤʠ 

ʤʝʣʦʢʩʠʢʘʤʫ 
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ʌʦʨʤʘ BH3+ 

ɸʤʽʜʥʠʡ ʘʟʦʪ ʚ ʤʦʣʝʢʫʣʽ ʤʝʣʦʢʩʠʢʘʤʫ ʙʽʣʴʰ ʨʫʭʣʠʚʠʡ ʚʥʘʩʣʽʜʦʢ 

ʙʣʠʟʴʢʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʧʦʣʫʯʝʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʩʪʨʫʢʪʫʨ (ʪʽʘʟʦʣʦʚʝ ʢʽʣʴʮʝ, 

ʢʘʨʙʦʥʽʣ ʽ ʧʦʜʚʽʡʥʠʡ ʟʚôʷʟʦʢ ʙʝʥʟʦʪʽʘʟʠʥʦʚʦʛʦ ʩʢʝʣʝʪʫ), ʪʦʤʫ 

ʜʝʧʨʦʪʦʥʫʚʘʥʥʷ ʡʦʛʦ ʤʦʞʣʠʚʝ ʚʞʝ ʧʨʠ ʨʅ ʥʠʞʯʝ 11 (ʨʂʘ = 10,79 Ñ 0,2). 

ʃʫʞʥʽʩʪʴ ʘʪʦʤʘ ʘʟʦʪʫ ʪʽʘʟʦʣʦʚʦʛʦ ʢʽʣʴʮʷ ʚʝʣʴʤʠ ʟʥʠʞʝʥʘ ʟʘ ʨʘʭʫʥʦʢ 

ʫʪʚʦʨʝʥʥʷ ʩʧʦʣʫʯʝʥʦʾ ʩʪʨʫʢʪʫʨʠ, ʪʦʤʫ ʡʦʛʦ ʧʨʦʪʦʥʫʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʪʽʣʴʢʠ ʧʨʠ ʟʥʘʯʝʥʥʷʭ ʨʅ ʥʠʞʯʝ 3,0 (ʪʘʙʣ. 3.9). ɿʜʘʪʥʽʩʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ 
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ʛʽʜʨʦʬʽʣʴʥʠʭ ʩʧʦʣʫʢ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʥʘʡʙʽʣʴʰʘ ʨʦʟʯʠʥʥʽʩʪʴ ʫ ʚʦʜʽ 

ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʜʣʷ ʬʦʨʤʠ BH-, ʧʨʠʚʦʜʷʯʠ ʨʘʟʦʤ ʟ ʪʠʤ ʜʦ ʟʤʝʥʰʝʥʥʷ ʩʪʫʧʝʥʷ 

ʨʦʟʧʦʜʽʣʫ ʚ ʩʠʩʪʝʤʽ çʦʢʪʘʥʦʣ-ʚʦʜʘè (logD = 1,06). ʇʨʦʪʦʥʫʚʘʥʥʷ 

ʩʫʣʴʬʘʤʽʜʥʦʛʦ ʘʟʦʪʫ ʧʨʦʪʽʢʘʻ ʧʨʠ ʜʫʞʝ ʥʠʟʴʢʠʭ ʟʥʘʯʝʥʥʷʭ ʨʅ ʚʥʘʩʣʽʜʦʢ 

ʩʠʣʴʥʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ ʽʥʜʫʢʮʽʡʥʦʛʦ ʽ ʤʝʟʦʤʝʨʥʦʛʦ ʝʬʝʢʪʽʚ ʩʫʣʴʬʘʪʥʦʾ ʛʨʫʧʠ, 

ʪʦʤʫ ʨʝʘʢʮʽʾ ʜʘʥʦʾ ʛʨʫʧʠ ʥʝ ʨʦʟʛʣʷʜʘʣʠʩʷ. 

ʊʘʙʣʠʮʷ 3.9 

ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʢʠʩʣʦʪʥʦ-ʣʫʞʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʤʝʣʦʢʩʠʢʘʤʫ 

 BH2 BH- BH2- B3+ 

pKa - 10,79Ñ0,2 4,5Ñ1,0 3,05Ñ0,5 

ʈʦʟʯʠʥʥʽʩʪʴ, ʛ/ʣ  

(25 Áʉ) 
0,082 1,77 0,14 0,11 

logD (logP) 2.71 -1.06 2.39 2.41 

ʂʽʣʴʢʽʩʪʴ ʜʦʥʦʨʽʚ 

ʧʨʦʪʦʥʫ 
2 1 0 0 

ʂʽʣʴʢʽʩʪʴ ʘʢʮʝʧʪʦʨʽʚ 

ʧʨʦʪʦʥʫ 
6 6 7 8 

 

ʅʘʩʪʫʧʥʠʤ ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʬʘʨʤʘʢʦʢʽʥʝʪʠʯʥʦʛʦ ʘʩʧʝʢʪʫ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥʫ ʪʘ ʤʝʣʦʢʩʠʢʘʤʫ ʩʪʘʚ ʘʥʘʣʽʟ ʭʽʤʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ ʤʦʞʣʠʚʦʾ ʚʟʘʻʤʦʜʽʾ. ɻʽʜʨʦʢʩʠʣʴʥʽ ʛʨʫʧʠ ʚ ʤʦʣʝʢʫʣʽ 

ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥʫ,  ʷʢ ʧʦʢʘʟʘʥʦ ʟ ʨʦʟʨʘʭʦʚʘʥʠʭ ʚʝʣʠʯʠʥ ʨʂʘ, ʤʘʶʪʴ ʩʣʘʙʢʫ 

ʢʠʩʣʦʪʥʽʩʪʴ, ʪʦʤʫ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʪʽʢʘʥʥʷ ʨʝʘʢʮʽʡ ʘʣʢʽʣʫʚʘʥʥʷ ʧʦ ʥʠʭ 

(ʧʨʠʧʫʩʢʘʶʯʠ ʾʭ ʫʯʘʩʪʴ ʚ ʨʝʘʢʮʽʷʭ ʥʫʢʣʝʦʬʽʣʴʥʦʛʦ ʟʘʤʽʱʝʥʥʷ ʚ ʷʢʦʩʪʽ 

ʘʣʢʦʢʩʽʣʽʨʫʶʱʽʭ ʘʛʝʥʪʽʚ) ʩʣʽʜ ʚʠʟʥʘʪʠ ʤʽʥʽʤʘʣʴʥʦʶ. ʆʜʥʘʢ ʤʦʞʣʠʚʠʤ ʻ 

ʫʯʘʩʪʴ ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥʫ ʚ ʨʝʘʢʮʽʷʭ ʥʫʢʣʝʦʬʽʣʴʥʦʛʦ ʧʨʠʻʜʥʘʥʥʷ ʧʦ 

ʢʘʨʙʦʥʽʣʴʥʦʾ ʟʚôʷʟʢʫ ʘʣʽʬʘʪʠʯʥʦʛʦ ʟʘʩʪʫʧʥʠʢʘ ʧʨʝʛʥʘʥʦʚʦʛʦ ʢʽʣʴʮʷ 

(ʧʦʣʦʞʝʥʥʷ 17): 
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ʅʘʚʧʘʢʠ, ʧʦʨʽʚʥʷʥʦ ʨʫʭʣʠʚʠʡ ʧʨʦʪʦʥ ʛʽʜʨʦʢʩʠʣʫ ʚ ʤʦʣʝʢʫʣʽ 

ʤʝʣʦʢʩʠʢʘʤʫ ʧʨʠʧʫʩʢʘʻ ʤʦʞʣʠʚʽʩʪʴ ʫʯʘʩʪʽ ʚ ʨʝʘʢʮʽʷʭ ʷʢ ʘʣʢʽʣʫʚʘʥʥʷ, ʪʘʢ ʽ 

ʘʮʠʣʶʚʘʥʥʷ. ʆʜʥʘʢ ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥ ʚ ʮʠʭ ʫʤʦʚʘʭ, ʷʢ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ ʚʠʱʝ, 

ʥʝ ʬʦʨʤʫʻ ʘʢʪʠʚʥʠʭ ʟʘʨʷʜʞʝʥʠʭ ʬʦʨʤ, ʫ ʟʘʟʥʘʯʝʥʦʤʫ ʽʥʪʝʨʚʘʣʽ ʨʅ ʚʠʷʚʣʷʻ 

ʥʠʟʴʢʫ ʨʦʟʯʠʥʥʽʩʪʴ ʫ ʚʦʜʽ (ʧʦʣʷʨʥʠʡ ʨʦʟʯʠʥʥʠʢ), ʪʦʤʫ ʮʝʡ ʪʠʧ ʚʟʘʻʤʦʜʽʾ ʤʽʞ 

ʥʠʤʠ ʪʘʢʦʞ ʩʣʽʜ ʚʚʘʞʘʪʠ ʤʘʣʦʡʤʦʚʽʨʥʠʤ. 

ɺʠʭʦʜʷʯʠ ʟ ʚʝʣʠʯʠʥ ʨʂʘ ʤʝʣʦʢʩʠʢʘʤʫ ʽ ʤʝʪʠʣ ʧʨʝʜʥʽʟʦʣʦʥʫ, ʪʘʢʦʞ ʥʝ 

ʩʣʽʜ ʦʯʽʢʫʚʘʪʠ ʨʝʘʢʮʽʡ ʧʨʦʪʦʥʫʚʘʥʥʷ ʧʦ ʘʪʦʤʘʭ ʘʟʦʪʫ, ʦʩʢʽʣʴʢʠ ʨʦʟʛʣʷʥʫʪʽ 

ʧʨʦʪʦʣʽʪʠʯʥʽ ʬʦʨʤʠ ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥʫ ʫʪʚʦʨʶʶʪʴʩʷ ʧʨʠ ʚʠʩʦʢʠʭ ʟʥʘʯʝʥʥʷʭ 

ʨʅ.  
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ʅʘʷʚʥʽʩʪʴ ʫ ʤʦʣʝʢʫʣʽ ʤʝʣʦʢʩʠʢʘʤʫ ʛʽʜʨʦʢʩʠʣʴʥʦʾ ʛʨʫʧʠ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʧʨʠʧʫʩʪʠʪʠ ʧʨʦʪʽʢʘʥʥʷ ʨʝʘʢʮʽʡ ʦʢʠʩʣʝʥʥʷ ʟ ʫʪʚʦʨʝʥʥʷʤ ʭʽʥʦʾʜʥʦʾ ʬʦʨʤʠ, ʘ 

ʪʘʢʦʞ ʢʘʪʘʣʽʟʦʚʘʥʦʛʦ ʢʠʩʣʦʪʥʦʛʦ (ʟʘ ʨʘʭʫʥʦʢ ʜʠʩʦʮʽʘʮʽʾ ʢʠʩʣʦʾ ʛʽʜʨʦʢʩʠʣʴʥʦʾ 

ʛʨʫʧʠ ʽ ʛʝʥʝʨʘʮʽʾ ʧʨʦʪʦʥʘ) ʛʽʜʨʦʣʽʟʫ ʘʤʽʜʥʦʾ ʛʨʫʧʠ. 

        ʌʘʨʤʘʢʦʣʦʛʽʯʥʠʡ ʪʠʧ ʚʟʘʻʤʦʜʽʾ ʨʝʘʣʽʟʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʯʝʨʝʟ ʦʜʥʘʢʦʚʽ 

(ʘʙʦ ʧʝʨʝʩʽʯʥʽ) ʤʝʭʘʥʽʟʤʠ ʜʽʾ, ʚʧʣʠʚ ʥʘ ʦʜʥʘʢʦʚʽ ʨʝʮʝʧʪʦʨʥʽ ʩʠʩʪʝʤʠ, 

ʧʨʠʛʥʽʯʝʥʥʷ / ʽʥʜʫʢʮʽʶ ʩʠʥʪʝʟʫ ʬʝʨʤʝʥʪʽʚ, ʱʦ ʨʝʛʫʣʶʶʪʴ ʤʝʪʘʙʦʣʽʯʥʽ 

ʨʝʘʢʮʽʾ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʥʝʦʙʭʽʜʥʠʤ ʻ ʨʦʟʛʣʷʜ ʤʝʭʘʥʽʟʤʽʚ ʜʽʾ ʜʘʥʠʭ ʩʧʦʣʫʢ.  
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ʄʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥ ʚʟʘʻʤʦʜʽʻ ʟʽ ʩʧʝʮʠʬʽʯʥʠʤʠ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʤʠ 

ʨʝʮʝʧʪʦʨʘʤʠ, ʩʪʠʤʫʣʶʻ ʩʠʥʪʝʟ ʩʧʝʮʠʬʽʯʥʠʭ ʤʈʅʂ ʪʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʫʪʚʦʨʝʥʥʷ ʣʽʧʦʢʦʨʪʠʥʫ, ʷʢʠʡ ʛʘʣʴʤʫʻ ʘʢʪʠʚʥʽʩʪʴ ʬʦʩʬʦʣʽʧʘʟʠ ɸ2 ʽ ʧʨʠʛʥʽʯʫʻ 

ʚʠʚʽʣʴʥʝʥʥʷ ʧʨʦʩʪʘʛʣʘʥʜʠʥʽʚ, ʝʥʜʦʧʝʨʝʢʠʩʽʚ, ʣʝʡʢʦʪʨʽʻʥʽʚ (ʬʘʢʪʦʨʠ 

ʟʘʧʘʣʝʥʥʷ). ʇʨʠʛʥʽʯʫʻ ʚʠʚʽʣʴʥʝʥʥʷ ʮʠʢʣʦʦʢʩʠʛʝʥʘʟʠ (ʎʆɻ), ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ 

ʎʆɻ-2. ɿʥʠʞʫʻ ʧʨʦʥʠʢʥʽʩʪʴ ʢʘʧʽʣʷʨʽʚ, ʚʠʢʣʠʢʘʻ ʩʪʘʙʽʣʽʟʘʮʽʶ ʤʝʤʙʨʘʥ ʽ 

ʟʤʝʥʰʝʥʥʷ ʚʠʜʽʣʝʥʥʷ ʧʨʦʪʝʦʣʽʪʠʯʥʠʭ ʬʝʨʤʝʥʪʽʚ. ʋ ʚʠʩʦʢʠʭ ʜʦʟʘʭ 

ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥ ʤʦʞʝ ʧʽʜʚʠʱʫʚʘʪʠ ʟʙʫʜʣʠʚʽʩʪʴ ʪʢʘʥʠʥ ʤʦʟʢʫ ʽ ʩʧʨʠʷʻ 

ʟʥʠʞʝʥʥʶ ʧʦʨʦʛʫ ʩʫʜʦʤʥʦʾ ʛʦʪʦʚʥʦʩʪʽ. ʇʨʦʪʠʰʦʢʦʚʫ ʽ ʘʥʪʠʪʦʢʩʠʯʥʫ ʜʽʶ 

ʧʦʚôʷʟʫʶʪʴ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ (ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʠʨʢʫʣʶʶʯʠʭ ʢʘʪʝʭʦʣʘʤʽʥʽʚ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʥʠʭ 

ʘʜʨʝʥʦʨʝʮʝʧʪʦʨʽʚ, ʘ ʪʘʢʦʞ ʚʘʟʦʢʦʥʩʪʨʠʢʮʽʾ), ʟʥʠʞʝʥʥʷʤ ʧʨʦʥʠʢʥʦʩʪʽ 

ʩʫʜʠʥʥʦʾ ʩʪʽʥʢʠ, ʤʝʤʙʨʘʥʦʧʨʦʪʝʢʪʦʨʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʘʢʪʠʚʘʮʽʻʶ 

ʬʝʨʤʝʥʪʽʚ ʧʝʯʽʥʢʠ, ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʤʝʪʘʙʦʣʽʟʤʽ ʝʥʜʦ- ʪʘ ʢʩʝʥʦʙʽʦʪʠʢʽʚ. 

ʉʪʠʤʫʣʶʻ ʥʘʜʣʠʰʢʦʚʫ ʧʨʦʜʫʢʮʽʶ ʩʦʣʷʥʦʾ ʢʠʩʣʦʪʠ ʽ ʧʝʧʩʠʥʫ ʚ ʰʣʫʥʢʫ. 

ɺ ʩʚʦʶ ʯʝʨʛʫ, ʤʝʭʘʥʽʟʤ ʜʽʾ ʤʝʣʦʢʩʠʢʘʤʫ ʧʦʣʷʛʘʻ ʚ ʽʥʛʽʙʫʚʘʥʥʽ ʩʠʥʪʝʟʫ 

ʧʨʦʩʪʘʛʣʘʥʜʠʥʽʚ ʚʥʘʩʣʽʜʦʢ ʚʠʙʽʨʢʦʚʦʛʦ ʧʨʠʛʥʽʯʝʥʥʷ ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʎʆɻ-2. ʇʨʠ ʧʨʠʟʥʘʯʝʥʥʽ ʫ ʚʠʩʦʢʠʭ ʜʦʟʘʭ, ʪʨʠʚʘʣʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʷʭ ʦʨʛʘʥʽʟʤʫ ʩʝʣʝʢʪʠʚʥʽʩʪʴ ʎʆɻ-2 ʟʥʠʞʫʻʪʴʩʷ. 

ʇʨʠʛʥʽʯʫʻ ʩʠʥʪʝʟ Pg ʚ ʦʙʣʘʩʪʽ ʟʘʧʘʣʝʥʥʷ ʙʽʣʴʰʦʶ ʤʽʨʦʶ, ʥʽʞ ʫ ʩʣʠʟʦʚʽʡ 

ʦʙʦʣʦʥʮʽ ʰʣʫʥʢʘ ʘʙʦ ʥʠʨʢʘʭ, ʱʦ ʧʦʚ'ʷʟʘʥʦ ʟ ʚʽʜʥʦʩʥʦ ʚʠʙʽʨʢʦʚʠʤ 

ʽʥʛʽʙʫʚʘʥʥʷʤ ʎʆɻ-2. ʈʽʜʰʝ ʚʠʢʣʠʢʘʻ ʝʨʦʟʠʚʥʦ-ʚʠʨʘʟʢʦʚʽ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʭʦʜʷʯʠ ʟ ʚʠʱʝʚʠʢʣʘʜʝʥʦʛʦ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, 

ʱʦ ʚ ʧʨʝʜʩʪʘʚʣʝʥʽʡ ʢʦʤʙʽʥʘʮʽʾ çʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥ-ʤʝʣʦʢʩʠʢʘʤè ʚʽʜʩʫʪʥʽ 

ʤʦʞʣʠʚʽ ʚʟʘʻʤʦʜʽʾ ʷʢ ʥʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʦʤʫ ʨʽʚʥʽ (ʧʨʠ ʢʦʤʙʽʥʘʮʽʾ ʚ ʣʽʢʘʨʩʴʢʽʡ 
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ʬʦʨʤʽ) ʽ ʥʘ ʨʽʚʥʽ ʬʘʨʤʘʢʦʢʽʥʝʪʠʯʥʠʭ ʩʪʘʜʽʡ. ʉʫʤʽʞʥʠʡ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʡ 

ʩʧʝʢʪʨ ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥʫ ʽ ʤʝʣʦʢʩʠʢʘʤʫ ʧʨʠʧʫʩʢʘʻ ʧʽʜʚʠʱʝʥʠʡ ʨʠʟʠʢ 

ʨʦʟʚʠʪʢʫ ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʛʽʧʝʨʧʨʠʛʥʽʯʝʥʥʷʤ ʙʽʦʩʠʥʪʝʟʫ 

ʧʨʦʩʪʘʛʣʘʥʜʠʥʽʚ ʽ ʙʽʦʩʠʥʪʝʟʫ ʮʠʢʣʦʦʢʩʠʛʝʥʘʟ (ʚʠʨʘʟʢʠ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ 

ʪʨʘʢʪʫ), ʦʜʥʘʢ ʩʠʥʝʨʛʽʟʤ ʾʭ ʜʽʾ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʫʚʘʪʠ ʜʦʟʠ ʽʥʛʨʝʜʽʻʥʪʽʚ, ʱʦ 

ʚʭʦʜʷʪʴ ʜʦ ʢʦʤʙʽʥʘʮʽʾ ʧʨʝʧʘʨʘʪʽʚ [123, 156]. 

 

3.6. ʆʮʽʥʢʘ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʠʭ ʟʤʽʥ ʜʝʷʢʠʭ ʫʪʚʦʨʝʥʴ ʤʦʟʢʫ ʥʘ ʬʦʥʽ 

ʚʚʝʜʝʥʥʷ ʥʝʦʧʽʦʾʜʥʠʭ ʘʥʘʣʴʛʝʪʠʢʽʚ ʟʘ ʫʤʦʚ ɽɸɽ  

 

ʈʦʟʩʽʷʥʠʡ ʩʢʣʝʨʦʟ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʜʝʤʽʻʣʽʥʽʟʫʶʯʠʭ ʟʘʭʚʦʨʶʚʘʥʴ 

ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ, ʧʨʠ ʷʢʠʭ ʦʩʥʦʚʥʽ ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʨʦʟʚʠʚʘʶʪʴʩʷ ʚ 

ʙʽʣʽʡ ʨʝʯʦʚʠʥʽ ʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʨʦʟʧʘʜʦʤ ʤʽʻʣʽʥʦʚʠʭ ʦʙʦʣʦʥʦʢ 

ʧʨʦʚʽʜʥʠʢʦʚʠʭ ʩʠʩʪʝʤ ʚ ʨʽʟʥʠʭ ʚʽʜʜʽʣʘʭ ʛʦʣʦʚʥʦʛʦ ʪʘ ʩʧʠʥʥʦʛʦ ʤʦʟʢʫ. 

ʅʘʡʙʽʣʴʰ ʯʘʩʪʦ ʚʦʥʠ ʣʦʢʘʣʽʟʫʶʪʴʩʷ ʚ ʙʽʯʥʠʭ ʽ ʟʘʜʥʽʭ ʩʪʦʚʧʘʭ ʩʧʠʥʥʦʛʦ 

ʤʦʟʢʫ, ʚ ʦʙʣʘʩʪʽ ʤʦʩʪʘ, ʤʦʟʦʯʢʫ ʽ ʟʦʨʦʚʠʭ ʥʝʨʚʘʭ. ʋʨʘʞʘʶʪʴʩʷ, ʛʦʣʦʚʥʠʤ 

ʯʠʥʦʤ, ʝʚʦʣʶʮʽʡʥʦ ʤʦʣʦʜʽ ʥʝʨʚʦʚʽ ʩʪʨʫʢʪʫʨʠ - ʧʽʨʘʤʽʜʥʽ ʧʨʦʚʽʜʥʠʢʠ, ʟʘʜʥʽ 

ʩʪʦʚʧʠ ʩʧʠʥʥʦʛʦ ʤʦʟʢʫ, ʚʦʣʦʢʥʘ ʟʦʨʦʚʦʛʦ ʥʝʨʚʘ. ʅʘʚʢʦʣʦ ʚʦʛʥʠʱ 

ʜʝʤʽʻʣʽʥʽʟʘʮʽʾ ʽ ʘʢʩʦʥʘʣʴʥʦʾ ʜʝʛʝʥʝʨʘʮʽʾ, ʷʢʽ ʻ ʦʩʥʦʚʥʠʤʠ 

ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʟʤʽʥʘʤʠ ʧʨʠ ʨʦʟʩʽʷʥʦʤʫ ʩʢʣʝʨʦʟʽ, ʚʠʷʚʣʷʻʪʴʩʷ 

ʧʝʨʠʬʦʢʘʣʴʥʠʡ ʥʘʙʨʷʢ ʤʦʟʢʦʚʦʾ ʨʝʯʦʚʠʥʠ, ʚ ʨʦʟʚʠʪʢʫ ʷʢʦʛʦ ʛʨʘʶʪʴ ʨʦʣʴ 

ʤʝʜʽʘʪʦʨʠ ʟʘʧʘʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʩʫʜʠʥʥʽ ʨʝʘʢʮʽʾ [264, 315]. ʄʫʣʴʪʠʬʦʢʘʣʴʥʘ 

ʜʝʤʽʻʣʽʥʽʟʘʮʽʷ ʧʨʠ ʨʦʟʩʽʷʥʦʤʫ ʩʢʣʝʨʦʟʽ ʻ ʧʨʘʚʠʣʦʤ, ʦʜʥʘʢ ʧʠʪʘʥʥʷ ʧʨʦ 

ʥʘʡʙʽʣʴʰ ʨʘʥʥʽ ʟʤʽʥʠ, ʱʦ ʧʝʨʝʜʫʶʪʴ ʜʝʤʽʻʣʽʥʽʟʘʮʽʾ, ʟʘʣʠʰʘʻʪʴʩʷ 

ʜʠʩʢʫʪʘʙʝʣʴʥʠʤ. ʇʘʪʦʤʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʧʨʠ ʈʉ ʧʨʦʭʦʜʷʪʴ ʪʨʠ ʩʪʘʜʽʾ 

ʨʦʟʚʠʪʢʫ. ʇʝʨʰʘ ʩʪʘʜʽʷ - ʚʦʛʥʠʱʝʚʠʡ ʨʦʟʧʘʜ ʤʽʻʣʽʥʫ, ʦʛʦʣʝʥʥʷ ʦʩʴʦʚʦʛʦ 

ʮʠʣʽʥʜʨʫ ʥʘ ʪʣʽ ʧʦʤʽʨʥʦʛʦ ʥʘʙʨʷʢʫ ʽ ʛʽʧʝʨʝʤʽʾ ʥʝʨʚʦʚʦʾ ʪʢʘʥʠʥʠ; ʜʨʫʛʘ - 

ʦʯʠʱʝʥʥʷ ʜʝʬʝʢʪʫ ʚʽʜ ʧʨʦʜʫʢʪʽʚ ʨʦʟʧʘʜʫ ʤʽʻʣʽʥʫ ʛʣʽʘʣʴʥʠʤʠ ʽ 

ʧʣʘʟʤʘʪʠʯʥʠʤʠ ʢʣʽʪʠʥʘʤʠ. ʇʨʦʪʷʛʦʤ ʧʝʨʰʠʭ ʜʚʦʭ ʩʪʘʜʽʡ ʧʦʨʫʰʫʻʪʴʩʷ 
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ʧʨʦʚʽʜʥʽʩʪʴ ʥʝʨʚʦʚʠʭ ʽʤʧʫʣʴʩʽʚ ʧʦ ʘʢʩʦʥʘʭ, ʱʦ ʚʠʟʥʘʯʘʻ ʨʦʟʚʠʪʦʢ ʚ ʢʣʽʥʽʯʥʽʡ 

ʢʘʨʪʠʥʽ ʪʠʭ ʯʠ ʽʥʰʠʭ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʠʤʧʪʦʤʽʚ. ʊʨʝʪʷ ʩʪʘʜʽʷ ʧʦʣʷʛʘʻ ʚ 

ʩʢʣʝʨʦʟʫʚʘʥʥʽ ʜʝʬʝʢʪʫ ʤʽʻʣʽʥʦʚʦʾ ʦʙʦʣʦʥʢʠ ʟʘ ʨʘʭʫʥʦʢ ʧʨʦʣʽʬʝʨʘʮʽʾ 

ʛʣʽʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ - ʘʩʪʨʦʮʠʪʽʚ ʽ ʛʽʩʪʽʦʮʠʪʽʚ. ɿ ʧʣʠʥʦʤ ʯʘʩʫ ʧʨʦʮʝʩ ʨʦʟʧʘʜʫ ʽ 

ʩʢʣʝʨʦʟʫ ʧʦʰʠʨʶʻʪʴʩʷ ʟ ʦʙʦʣʦʥʦʢ ʥʘ ʦʩʴʦʚʠʡ ʮʠʣʽʥʜʨ, ʱʦ ʦʙʫʤʦʚʣʶʻ 

ʧʦʩʪʫʧʦʚʝ ʧʦʛʣʠʙʣʝʥʥʷ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʠʤʧʪʦʤʽʚ [312, 315]. ɺ ʦʩʥʦʚʽ 

ʧʦʜʽʙʥʠʭ ʟʤʽʥ ʣʝʞʠʪʴ ʢʘʩʢʘʜ ʽʤʫʥʦʧʘʪʦʣʦʛʽʯʥʠʭ ʨʝʘʢʮʽʡ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʨʫʡʥʫʚʘʥʥʷ ʤʽʻʣʽʥʫ ʚ ʛʦʩʪʨʽʡ ʩʪʘʜʽʾ ʧʨʦʮʝʩʫ ʽ ʬʦʨʤʫʚʘʥʥʷ ʚʦʛʥʠʱ ʩʢʣʝʨʦʟʫ 

ʧʨʠ ʭʨʦʥʽʯʥʦʤʫ ʧʝʨʝʙʽʛʫ ʟʘʭʚʦʨʶʚʘʥʥʷ [247, 321]. ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʩʫʯʘʩʥʠʭ 

ʫʷʚʣʝʥʴ ʧʨʦ ʧʘʪʦʛʝʥʝʪʠʯʥʽ ʤʝʭʘʥʽʟʤʠ ʨʦʟʚʠʪʢʫ ʤʫʣʴʪʠʬʦʢʘʣʴʥʦʾ 

ʜʝʤʽʻʣʽʥʽʟʘʮʽʾ ʧʨʠ ʨʦʟʩʽʷʥʦʤʫ ʩʢʣʝʨʦʟʽ, ʚ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʤʽʥ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʠ 

ʫʪʚʦʨʝʥʴ ʤʦʟʢʫ ʧʽʜ ʜʽʻʶ ʟʥʝʙʦʣʶʚʘʣʴʥʦʾ ʪʝʨʘʧʽʾ ʪʘ ʟʘʩʦʙʽʚ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʾ 

ʟʘʭʠʩʪʫ ʤʦʟʢʫ ʥʘ ʪʣʽ ʛʦʨʤʦʥʘʣʴʥʦʾ ʪʝʨʘʧʽʾ ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥʦʤ ʚ ʫʤʦʚʘʭ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʘʣʝʨʛʽʯʥʦʛʦ ʝʥʮʝʬʘʣʦʤʽʻʣʽʪʫ. 

 

3.6.1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʠʭ ʟʤʽʥ ʬʨʦʥʪʘʣʴʥʦʾ ʢʦʨʠ ʪʘ 

ʛʽʧʦʢʘʤʧʫ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʘʣʝʨʛʽʯʥʦʛʦ 

ʝʥʮʝʬʘʣʦʤʽʻʣʽʪʫ  

 

ʗʢ ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʫʣʴʪʨʘʤʽʢʨʦʩʢʦʧʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚ 

ʛʨʫʧʽ ʤʦʜʝʣʶʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʘʣʝʨʛʽʯʥʦʛʦ ʝʥʮʝʬʘʣʦʤʽʻʣʽʪʫ, 

ʮʠʪʦʘʨʭʽʪʝʢʪʦʥʽʢʘ ʬʨʦʥʪʘʣʴʥʦʾ ʢʦʨʠ ʚ ʮʽʣʦʤʫ ʟʙʝʨʝʞʝʥʘ. ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʧʦʤʽʨʥʘ ʢʽʣʴʢʽʩʪʴ ʘʧʦʧʪʦʪʠʯʥʦ ʟʤʽʥʝʥʠʭ ʥʝʡʨʦʮʠʪʽʚ 2-ʛʦ ʽ 3-ʛʦ ʰʘʨʽʚ ʢʦʨʠ, ʫ 

ʧʽʨʘʤʽʜʥʠʭ ʥʝʡʨʦʥʘʭ ʷʜʨʘ ʜʝʬʦʨʤʦʚʘʥʽ, ʮʠʪʦʧʣʘʟʤʘ ʥʘʩʠʯʝʥʘ ʢʘʥʘʣʴʮʷʤʠ ʽ 

ʮʠʩʪʝʨʥʘʤʠ ʢʦʤʧʣʝʢʩʫ ɻʦʣʴʜʞʽ. ɺ ʥʝʡʨʦʥʘʭ ʚʠʷʚʣʷʻʪʴʩʷ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ 

ʘʫʪʦʬʘʛʦʣʽʟʦʩʦʤ, ʱʦ ʤʽʩʪʷʪʴ ʣʽʧʦʧʨʦʪʝʾʥʦʚʽ ʚʢʣʶʯʝʥʥʷ (ʨʠʩ. 3.8).  
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ʈʠʩ. 3.8. ɽʣʝʢʪʨʦʥʦʛʨʘʤʘ ʟʨʽʟʫ ʢʦʨʠ ʬʨʦʥʪʘʣʴʥʦʾ ʜʦʣʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ  

ʱʫʨʘ ʛʨʫʧʠ ʤʦʜʝʣʶʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʘʣʝʨʛʽʯʥʦʛʦ ʝʥʮʝʬʘʣʦʤʽʻʣʽʪʫ. 

ɿʙ.ʭ 4000 (ɸ), ɿʙ.ʭ 5000 (ɺ). 

ʇʦʟʥʘʯʝʥʥʷ: 

ɸ: 1.ʤʽʻʣʽʥʦʚʽ ʚʦʣʦʢʥʘ ʟ ʧʦʤʽʨʥʠʤ ʨʫʡʥʫʚʘʥʥʷʤ ʥʝʡʨʦʬʽʙʨʠʣ; 

     2.ʙʝʟʤʽʻʣʽʥʦʚʽ ʚʦʣʦʢʥʘ. 

ɺ: 1.ʧʨʦʪʦʧʣʘʟʤʘʪʠʯʥʽ ʘʩʪʨʦʮʠʪʠ; 

     2.ʷʜʨʦ ʘʩʪʨʦʮʠʪʘ; 

     3.ʮʠʪʦʧʣʘʟʤʘ ʥʝʡʨʦʥʘ; 

     4.ʤʽʪʦʭʦʥʜʨʽʾ. 
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