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ɸʅʆʊɸʎɯʗ 

ɻʘʚʨʠʣʶʢ ʆ.ʄ. ʄʦʨʬʦʛʝʥʝʟ ʬʽʙʨʦʟʫ ʪʘ ʨʝʧʘʨʘʮʽʾ ʧʨʠ ʭʨʦʥʽʯʥʦʤʫ 

ʩʪʝʘʪʦʛʝʧʘʪʠʪʽ ʽ ʚʽʨʫʩʥʦʤʫ ʛʝʧʘʪʠʪʽ ʉ. ï ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ 

ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʤʝʜʠʯʥʠʭ ʥʘʫʢ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 14.03.02  çʇʘʪʦʣʦʛʽʯʥʘ ʘʥʘʪʦʤʽʷè. ï ʃʴʚʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɼʘʥʠʣʘ ɻʘʣʠʮʴʢʦʛʦ, ʃʴʚʽʚ, 2019. 

 

ʇʨʠ ʭʨʦʥʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʧʝʯʽʥʢʠ (ʍɿʇ) ʚʠʩʦʢʦʩʧʝʮʽʘʣʽʟʦʚʘʥʘ 

ʧʘʨʝʥʭʽʤʘ ʦʨʛʘʥʫ ʚʪʨʘʯʘʻ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ, ʟʘʤʽʱʫʻʪʴʩʷ ʩʧʦʣʫʯʥʦʶ 

ʪʢʘʥʠʥʦʶ ʪʘ ʧʽʜʣʷʛʘʻ ʨʝʦʨʛʘʥʽʟʘʮʽʾ, ʪʦʙʪʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʮʠʨʦʟ. ʎʝʡ ʧʨʦʮʝʩ ʻ  

ʙʘʛʘʪʦʝʪʘʧʥʠʤ ʽ ʚʢʶʯʘʻ ʤʝʪʘʙʦʣʽʯʥʽ ʨʦʟʣʘʜʠ, ʥʝʨʽʜʢʦ ʫ ʚʠʛʣʷʜʽ ʩʪʝʘʪʦʟʫ, 

ʧʦʨʫʰʝʥʥʷ ʽʤʫʥʥʦʛʦ ʩʪʘʪʫʩʫ, ʟʦʢʨʝʤʘ ʟʤʽʥʠ ʩʧʝʢʪʨʫ ʮʠʪʦʢʽʥʽʚ ʟ 

ʘʥʪʠʟʘʧʘʣʴʥʦʛʦ ʥʘ ʧʨʦʟʘʧʘʣʴʥʠʡ, ʧʽʟʥʽʰʝ ʟôʷʚʣʷʶʪʴʩʷ ʦʟʥʘʢʠ ʧʦʰʢʦʜʞʝʥʥʷ 

ʪʘ ʢʣʽʪʠʥʥʦʾ ʽʥʬʽʣʴʪʨʘʮʽʾ, ʜʦ ʷʢʠʭ ʚ ʧʦʜʘʣʴʰʦʤʫ ʧʨʠʻʜʥʫʶʪʴʩʷ ʧʨʦʮʝʩʠ 

ʬʽʙʨʦʟʫ ʪʘ ʨʝʧʘʨʘʮʽʾ. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʢʣʽʥʽʮʠʩʪʠ ʟʫʩʪʨʽʣʠʩʴ ʟ ʥʘʨʦʩʪʘʶʯʠʤʠ 

ʪʨʫʜʥʦʱʘʤʠ ʫ ʢʘʪʝʛʦʨʠʟʘʮʽʾ ʩʘʤʝ ʧʽʟʥʽʭ ʩʪʘʜʽʡ ʍɿʇ. ʎʝ ʩʪʘʣʦ ʥʘʩʣʽʜʢʦʤ 

ʫʩʚʽʜʦʤʣʝʥʥʷʤ ʪʦʛʦ, ʱʦ ʬʽʙʨʦʟ ʫ ʮʠʨʦʪʠʯʥʽʡ ʧʝʯʽʥʮʽ (ʽ ʥʘʚʽʪʴ ʨʘʥʥʽ ʩʪʘʜʽʾ 

ʩʘʤʦʛʦ ʮʠʨʦʟʫ) ʤʦʞʫʪʴ ʧʽʜʣʷʛʘʪʠ ʨʝʛʨʝʩʽʾ ʧʽʩʣʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʣʽʢʫʚʘʥʥʷ.  

ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 20 ʨʦʢʽʚ ʦʪʨʠʤʘʥʦ ʙʝʟʟʘʧʝʨʝʯʥʝ ʧʽʜʪʚʝʨʜʞʝʥʥʷ 

ʦʙʦʨʦʪʥʦʩʪʽ ʬʽʙʨʦʟʫ,  ʷʢ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʨʦʙʦʪʘʭ ʪʘʢ ʽ ʥʘ ʢʣʽʥʽʯʥʦʤʫ 

ʤʘʪʝʨʽʘʣʽ. ʎʝ ʧʨʠʟʚʝʣʦ ʜʦ  ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ ʪʨʘʢʪʫʚʘʥʥʷ ʜʽʘʛʥʦʟʫ çʮʠʨʦʟè, 

ʷʢʠʡ ʪʝʧʝʨ ʨʦʟʮʽʥʶʻʪʴʩʷ ʥʝ ʷʢ ʚʠʨʦʢ, ʘ ʷʢ ʩʪʘʜʽʷ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʷʢʘ ʧʽʜʣʷʛʘʻ ʽ 

ʧʦʪʨʝʙʫʻ ʣʽʢʫʚʘʥʥʷ. ʊʦʤʫ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʜʦʩʣʽʜʥʠʢʽʚ ʥʘ ʩʴʦʛʦʜʥʽ 

ʧʨʠʚʝʨʪʘʶʪʴ ʧʽʟʥʽ ʩʪʘʜʽʾ ʍɿʇ, ʷʢ ʚ ʧʣʘʥʽ ʧʦʢʨʘʱʝʥʥʷ ʜʽʘʛʥʦʩʪʠʢʠ, ʪʘʢ ʽ ʚ 

ʧʣʘʥʽ ʧʦʰʫʢʫ ʧʦʪʝʥʮʽʡʥʠʭ ʤʽʰʝʥʝʡ ʬʘʨʤʘʢʦʢʦʨʝʢʮʽʾ. 

ʉʝʨʝʜ ʟʘʭʚʦʨʶʚʘʥʴ, ʷʢʽ ʥʘ ʩʴʦʛʦʜʥʽ ʥʘʡʯʘʩʪʽʰʝ ʟʫʤʦʚʣʶʶʪʴ ʨʦʟʚʠʪʦʢ 

ʮʠʨʦʟʫ, ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʘʣʢʦʛʦʣʴʥʠʡ ʩʪʝʘʪʦʛʝʧʘʪʠʪ (ɸʉɻ), ʥʝʘʣʢʦʛʦʣʴʥʠʡ 

ʩʪʝʘʪʦʛʝʧʘʪʠʪ (ʅɸʉɻ) ʪʘ ʚʽʨʫʩʥʠʡ ʛʝʧʘʪʠʪ ʉ (ɺɻʉ). ɺʘʛʦʤʠʤ ʘʨʛʫʤʝʥʪʦʤ ʥʘ 

ʢʦʨʠʩʪʴ ʘʢʪʫʘʣʴʥʦʩʪʽ ʚʠʚʯʝʥʥʷ ʜʘʥʦʾ ʧʘʪʦʣʦʛʽʾ ʻ ʬʘʢʪ ʟʨʦʩʪʘʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ 
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ʭʚʦʨʠʭ, ʦʩʦʙʣʠʚʦ ʥʘ ʅɸʉɻ ʪʘ ɺɻʉ, ʷʢʝ ʚʽʜʤʽʯʘʻʪʴʩʷ ʫ ʙʘʛʘʪʴʦʭ ʨʝʛʽʦʥʘʭ, 

ʚʢʣʶʯʘʶʯʠ  ʋʢʨʘʾʥʫ. 

ɺ ʦʩʥʦʚʽ ʢʦʥʮʝʧʮʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʘ ʛʽʧʦʪʝʟʘ, ʟʛʽʜʥʦ ʷʢʦʾ ʬʽʙʨʦʟ, ʷʢʠʡ 

ʪʨʘʜʠʮʽʡʥʦ ʚʚʘʞʘʻʪʴʩʷ ʦʩʥʦʚʥʦʶ ʤʦʨʬʦʣʦʛʽʯʥʦʶ ʦʟʥʘʢʦʶ ʧʽʟʥʽʭ ʩʪʘʜʽʡ ʍɿʇ, 

ʻ ʣʠʰʝ ʚʝʨʰʠʥʦʶ ʘʡʩʙʝʨʛʫ. ʅʘʜʤʽʨʥʝ ʫʪʚʦʨʝʥʥʷ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʻ ʪʽʣʴʢʠ 

ʦʜʥʠʤ ʽʟ ʧʨʦʷʚʽʚ ʩʢʣʘʜʥʠʭ ʢʣʽʪʠʥʥʦ-ʤʘʪʨʠʢʩʥʠʭ ʚʟʘʻʤʦʜʽʡ, ʷʢʽ ʨʦʟʚʠʚʘʶʪʴʩʷ 

ʫ ʜʽʣʷʥʢʘʭ ʥʽʰ ʨʝʛʝʥʝʨʘʮʽʾ. ʊʦʤʫ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʦʰʫʢ ʽʥʰʠʭ ʦʟʥʘʢ ï 

ʧʨʦʷʚʽʚ ʨʝʧʘʨʘʪʠʚʥʦʾ ʨʝʛʝʥʝʨʘʮʽʾ, ʧʝʨʝʙʫʜʦʚʠ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ, ʪʘ 

ʾʭ ʪʠʧʦʚʠʭ ʘʩʦʮʽʘʮʽʡ ʽʟ ʚʞʝ ʚʽʜʦʤʠʤʠ ʛʽʩʪʦʪʦʧʦʛʨʘʬʽʯʠʤʠ ʬʦʨʤʘʤʠ ʬʽʙʨʦʟʫ ï 

ʫ ʚʠʛʣʷʜʽ ʤʦʨʬʦʛʝʥʝʪʠʯʥʠʭ ʚʘʨʽʘʥʪʽʚ (ʧʘʪʝʨʥʽʚ). ɺʠʷʚʣʝʥʥʷ ʞ ʧʝʨʝʚʘʞʘʥʥʷ 

ʦʜʥʦʛʦ ʟ ʚʠʜʽʣʝʥʠʭ ʤʦʨʬʦʛʝʥʝʪʠʯʥʠʭ ʚʘʨʽʘʥʪʽʚ ʨʝʧʘʨʘʮʽʾ/ʬʽʙʨʦʟʫ ʧʨʠ 

ʦʢʨʝʤʠʭ ʥʦʟʦʣʦʛʽʯʥʠʭ ʬʦʨʤʘʭ ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ʚʘʞʣʠʚʠʤ ʜʠʬʝʨʝʥʮʽʡʥʦ-

ʜʽʘʛʥʦʩʪʠʯʥʠʤ ʢʨʠʪʝʨʽʻʤ ʥʘ ʧʽʟʥʽʭ ʩʪʘʜʽʷʭ ʨʦʟʚʠʪʢʫ ʮʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. 

ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʮʽʻʾ ʛʽʧʦʪʝʟʠ ʜʠʟʘʡʥ ʨʦʙʦʪʠ ʚʢʣʶʯʘʚ ʯʦʪʠʨʠ ʝʪʘʧʠ:  

1) ʈʝʪʨʦʩʧʝʢʪʠʚʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʘʚʪʦʧʩʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʦʰʠʨʝʥʦʩʪʽ ʮʠʨʦʟʫ ʧʝʯʽʥʢʠ. 2) ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʩʥʦʚʥʠʭ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʨʦʷʚʽʚ ʨʝʧʘʨʘʪʠʚʥʦʾ ʨʝʛʝʥʝʨʘʮʽʾ, ʘʥʛʽʦʛʝʥʝʟʫ ʪʘ ʚʠʜʽʣʝʥʥʷ 

ʤʦʨʬʦʛʝʥʝʪʠʯʥʠʭ ʚʘʨʽʘʥʪʽʚ ʧʨʦʮʝʩʽʚ ʨʝʧʘʨʘʮʽʾ ʪʘ ʬʽʙʨʦʟʫ. 3) ʆʮʽʥʢʘ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʨʦʷʚʽʚ ʨʝʧʘʨʘʮʽʾ ʪʘ ʬʽʙʨʦʟʫ ʧʨʠ ʨʽʟʥʠʭ 

ʥʦʟʦʣʦʛʽʯʥʠʭ ʬʦʨʤʘʭ (ʘʣʢʦʛʦʣʴʥʠʡ, ʥʝʘʣʢʦʛʦʣʴʥʠʡ ʩʪʝʘʪʦʛʝʧʘʪʠʪ ʪʘ ʚʽʨʫʩʥʠʡ 

ʛʝʧʘʪʠʪ ʉ). 4) ɺʠʚʯʝʥʥʷ ʚʧʣʠʚʽʚ ʧʨʦʛʣʽʪʘʟʦʥʫ ʪʘ ʫʨʩʦʜʝʟʦʢʩʠʭʦʣʝʚʦʾ ʢʠʩʣʦʪʠ 

ʥʘ ʨʦʟʚʠʪʦʢ ʧʨʦʮʝʩʽʚ ʬʽʙʨʦʟʫ ʪʘ ʨʝʧʘʨʘʮʽʾ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ. 

ʈʝʪʨʦʩʧʝʢʪʠʚʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʙʘʟʫʚʘʣʦʩʴ ʥʘ ʤʘʪʝʨʽʘʣʽ ʘʚʪʦʧʩʽʡ 

ʚʠʢʦʥʘʥʠʭ ʫ ʃʴʚʽʚʩʴʢʦʤʫ ʦʙʣʘʩʥʦʤʫ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʽʯʥʦʤʫ ʙʶʨʦ ʟʘ ʜʝʩʷʪʴ 

ʨʦʢʽʚ (2001-2010) ʽ ʚʢʣʶʯʘʣʦ 1237 ʚʠʧʘʜʢʽʚ ʟ ʦʟʥʘʢʘʤʠ ʮʠʨʦʟʫ  ʪʘ ʮʠʨʦʪʠʯʥʦʾ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ  ʧʝʯʽʥʢʠ. ʋ ʚʽʜʢʨʠʪʝ ʧʨʦʩʧʝʢʪʠʚʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ 

ʚʢʣʶʯʝʥʦ 351 ʘʚʪʦʧʩʽʡʥʠʭ ʪʘ 92 ʙʽʦʧʩʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʢʘʥʠʥʠ ʧʝʯʽʥʢʠ 

ʭʚʦʨʠʭ ʥʘ ʭʨʦʥʽʯʥʠʡ ʩʪʝʘʪʦʛʝʧʘʪʠʪ ʽ ʚʽʨʫʩʥʠʡ ʛʝʧʘʪʠʪ ʉ. ɼʣʷ ʚʠʚʯʝʥʥʷ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʨʦʷʚʽʚ ʧʨʦʮʝʩʽʚ ʨʝʧʘʨʘʮʽʾ ʪʘ ʜʠʬʝʨʝʥʮʽʡʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ 

ʟʘʭʚʦʨʶʚʘʥʴ ʚʠʢʦʨʠʩʪʘʥʦ ʛʽʩʪʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ, ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʝ 
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ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʙʦʨʫ ʚʽʜʧʦʚʽʜʥʠʭ ʤʘʨʢʝʨʽʚ, ʝʣʝʢʪʨʦʥʥʘ 

ʤʽʢʨʦʩʢʦʧʽʷ, ʤʦʨʬʦʤʝʪʨʠʯʥʠʡ ʘʥʘʣʽʟ ʟʦʙʨʘʞʝʥʴ ʪʘ ʚʽʜʧʦʚʽʜʥʽ ʩʪʘʪʠʩʪʠʯʥʽ 

ʤʝʪʦʜʠ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ  ʚʠʢʦʥʘʥʝ ʥʘ  60 

ʩʪʘʪʝʚʦʟʨʽʣʠʭ ʥʝʣʽʥʽʡʥʠʭ ʱʫʨʘʭ-ʩʘʤʮʷʭ ʤʘʩʦʶ 180-220 ʛ, ʷʢʠʭ ʫʪʨʠʤʫʚʘʣʠ ʫ 

ʚʽʚʘʨʽʾ ʟʘ ʩʪʘʥʜʘʨʪʥʠʭ ʫʤʦʚ ʨʦʟʤʽʱʝʥʥʷ, ʭʘʨʯʫʚʘʥʥʷ ʪʘ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʭ 

ʥʦʨʤ 

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʘʚʪʦʧʩʽʡ, ʧʨʦʚʝʜʝʥʠʭ ʟʘ ʜʝʩʷʪʴ ʨʦʢʽʚ, ʧʦʢʘʟʘʥʦ, ʱʦ 

ʩʝʨʝʜ ʟʘʭʚʦʨʶʚʘʥʴ, ʷʢʽ ʟʫʤʦʚʠʣʠ ʨʦʟʚʠʪʦʢ ʮʠʨʦʟʫ ʧʝʯʽʥʢʠ, ʧʝʨʝʚʘʞʘʻ 

ʘʣʢʦʛʦʣʴʥʝ ʫʨʘʞʝʥʥʷ (41,5 ï 62,9%, ʩʝʨʝʜʥʻ ï 53,03%). ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʨʦʩʪʘʥʥʷ ʯʘʩʪʢʠ  ʚʽʨʫʩʥʦʛʦ ʛʝʧʘʪʠʪʫ ʉ ʪʘ ʧʦʻʜʥʘʥʥʷ ʚʽʨʫʩʥʠʭ 

ʛʝʧʘʪʠʪʽʚ ʉ ʽ ɺ. ʅʝʘʣʢʦʛʦʣʴʥʠʡ ʩʪʝʘʪʦʛʝʧʘʪʠʪ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʨʽʜʰʝ, ʘʣʝ, 

ʚʨʘʭʦʚʫʶʯʠ ʡʦʛʦ ʜʦʤʽʥʫʚʘʥʥʷ ʫ ʚʠʧʘʜʢʘʭ ʧʦʻʜʥʘʥʦʾ ʧʘʪʦʣʦʛʽʾ (ʥʘʡʯʘʩʪʽʰʝ ʚ 

ʢʦʤʙʽʥʘʮʽʾ ʟ çʤʫʩʢʘʪʥʠʤ ʩʢʣʝʨʦʟʦʤè ʽ ʘʣʢʦʛʦʣʴʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʠʪʦʤ), ʯʘʩʪʢʘ 

ʮʴʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʩʷʛʘʻ 1/3 ʚʩʽʭ ʚʠʧʘʜʢʽʚ. ɿʥʘʯʥʘ ʯʘʩʪʢʘ ʚʠʧʘʜʢʽʚ 

ʛʽʩʪʦʣʦʛʽʯʥʦ ʚʠʷʚʣʝʥʦʛʦ ʥʝʧʦʚʥʦʛʦ ʩʝʧʪʘʣʴʥʦʛʦ ʮʠʨʦʟʫ ʧʝʯʽʥʢʠ (36,5%) ʧʨʠ 

ʧʦʧʝʨʝʜʥʴʦ ʜʽʘʛʥʦʩʪʦʚʘʥʦʤʫ ʮʠʨʦʟʽ (ʢʣʽʥʽʯʥʦ ʪʘ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʽʯʥʦ) 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʘʪʝʛʦʨʠʟʘʮʽʾ ʧʽʟʥʽʭ ʩʪʘʜʽʡ ʭʨʦʥʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ 

ʧʝʯʽʥʢʠ. 

ɯʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʣʶʯʘʣʦ ʤʘʨʢʝʨʠ ʦʩʥʦʚʥʠʭ ʢʣʽʪʠʥʥʠʭ 

ʧʦʧʫʣʷʮʽʡ: ʝʧʽʪʝʣʽʘʣʴʥʽ ï ɽʨʉɸʄ, ʉʂ19; ʝʥʜʦʪʝʣʽʘʣʴʥʽ (ʧʦʨʪʦ/ʩʝʧʪʘʣʴʥʽ ʪʘ 

ʥʦʚʦʫʪʚʦʨʝʥʽ ʩʫʜʠʥʠ) ï CD31, CD34; ʬʽʙʨʦʛʝʥʥʽ (ʧʝʯʽʥʢʦʚʽ ʟʽʨʯʘʩʪʽ ʢʣʽʪʠʥʠ, 

ʬʽʙʨʦʙʣʘʩʪʠ) ï Ŭ-SMA, Ki67; ʨʝʛʫʣʷʪʦʨʠ (ʤʘʢʨʦʬʘʛʠ) ï CD68, ʪʝʣʦʮʠʪʠ ï 

CD117. ʆʮʽʥʶʚʘʣʘʩʴ ʚʽʜʥʦʩʥʘ ʧʣʦʱʘ, ʷʢʫ ʟʘʡʤʘʣʠ ʢʣʽʪʠʥʠ ʟ ʧʦʟʠʪʠʚʥʦʶ 

ʝʢʩʧʨʝʩʽʻʶ ʤʘʨʢʝʨʽʚ ʫ ʪʨʴʦʭ ʛʨʫʧʘʭ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʝʨʝʚʘʞʘʶʯʦʛʦ ʪʠʧʫ 

ʬʽʙʨʦʟʫ: ʧʝʨʠʮʝʣʶʣʷʨʥʦʛʦ, ʧʝʨʠʩʝʧʪʘʣʴʥʦʛʦ ʪʘ ʧʝʨʠʜʫʢʪʘʣʴʥʦʛʦ. ɺʠʙʽʨ ʪʠʧʫ 

ʬʽʙʨʦʟʫ ʙʘʟʫʚʘʚʩʷ ʥʘ ʥʘʩʪʫʧʥʠʭ ʧʦʣʦʞʝʥʥʷʭ: (1) ʧʦʧʝʨʝʜʥʽʡ ʩʢʨʠʥʽʥʛ ʧʦʢʘʟʘʚ 

ʧʝʨʝʚʘʞʘʥʥʷ ʩʘʤʝ ʮʠʭ ʬʦʨʤ ʬʽʙʨʦʟʫ ʫ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʤʘʪʝʨʽʘʣʽ; (2) ʜʘʥʽ 

ʬʦʨʤʠ ʤʘʶʪʴ ʧʽʜʛʨʫʥʪʷ ʫ ʚʠʛʣʷʜʽ ʚʠʚʯʝʥʠʭ ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ï 

ʦʢʠʩʥʠʡ ʩʪʨʝʩ, ʘʢʪʠʚʘʮʽʷ ʤʝʭʘʥʽʟʤʽʚ ʟʘʛʦʻʥʥʷ, ʧʦʨʫʰʝʥʥʷ ʝʧʽʪʝʣʽʘʣʴʥʦ-

ʤʝʟʝʥʭʽʤʘʣʴʥʠʭ ʚʟʘʻʤʦʜʽʡ; (3) ʪʝʨʤʽʥʠ, ʚʠʙʨʘʥʽ ʩʝʨʝʜ ʯʠʩʝʣʴʥʠʭ ʩʠʥʦʥʽʤʽʚ, 
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ʚʽʜʦʙʨʘʞʘʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ, ʚʘʞʣʠʚʽ ʜʣʷ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ɹʽʣʴʰʽʩʪʴ ʽʟ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʨʦʮʝʩʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʜʽʣʷʥʢʘʭ ï ʥʽʰʘʭ 

ʨʝʛʝʥʝʨʘʮʽʾ. ɯʟ ʯʦʪʠʨʴʦʭ ʥʽʰ, ʷʢʽ ʨʦʟʨʽʟʥʷʶʪʴ ʚ ʧʝʯʽʥʮʽ, ʤʠ ʟʫʧʠʥʠʣʠʩʴ ʥʘ 

ʜʚʦʭ ï ʧʝʨʠʧʦʨʪʘʣʴʥʽʡ ʪʘ ʽʥʪʨʘʣʦʙʫʣʷʨʥʽʡ. ɹʽʣʴʰʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʦʮʽʥʶʚʘʣʠʩʴ 

ʫ ʜʚʦʭ ʢʦʤʧʘʨʪʤʝʥʪʘʭ ï ʩʝʧʪʘʣʴʥʦʤʫ (ʽʥʪʝʨʩʪʠʮʽʡʥʦʤʫ) ʪʘ ʣʦʙʫʣʷʨʥʦʤʫ 

(ʧʘʨʝʥʭʽʤʘʪʦʟʥʦʤʫ), ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʽʰʘʤ ʨʝʛʝʥʝʨʘʮʽʾ. 

ʇʘʪʦʛʽʩʪʦʣʦʛʽʯʥʦ ʪʘ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦ ʥʘ ʧʽʟʥʽʡ ʩʪʘʜʽʾ ʘʣʢʦʛʦʣʴʥʦʛʦ, 

ʥʝʘʣʢʦʛʦʣʴʥʦʛʦ ʩʪʝʘʪʦʛʝʧʧʘʪʠʪʫ ʪʘ ʚʽʨʫʩʥʦʛʦ ʛʝʧʘʪʠʪʫ ʉ ʚʠʷʚʣʝʥʦ 

ʤʘʢʩʠʤʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʨʝʧʘʨʘʪʠʚʥʦʾ ʨʝʛʝʥʝʨʘʮʽʾ ʫ ʩʝʧʪʘʣʴʥʦʤʫ 

ʢʦʤʧʘʨʪʤʝʥʪʽ (ʚʽʜʧʦʚʽʜʘʻ ʧʝʨʠʧʦʨʪʘʣʴʥʽʡ ʥʽʰʽ ʨʝʛʝʥʝʨʘʮʽʾ) ʧʦʢʘʟʥʠʢʠ ʷʢʦʾ 

(ɽʨʉɸʄ, ɽʨʉɸʄH ʪʘ ʉʂ19) ʧʝʨʝʚʠʱʫʶʪʴ ʣʦʙʫʣʷʨʥʽ ʧʦʢʘʟʥʠʢʠ ʚ 2-4 ʨʘʟʠ ʽ 

ʛʽʩʪʦʣʦʛʽʯʥʦ ʘʩʦʮʽʶʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʽʟ ʜʫʢʪʫʣʷʨʥʦʶ ʨʝʘʢʮʽʻʶ. ɿʤʽʥʠ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʚʠʨʘʞʝʥʠʤ ʩʝʧʪʘʣʴʥʠʤ ʥʝʦʘʥʛʽʦʛʝʥʝʟʦʤ (ʩʝʧʪʘʣʴʥʠʡ 

CD34+ ʚ ʯʦʪʠʨʠ ʨʘʟʠ ʚʠʱʠʡ) ʟ ʫʪʚʦʨʝʥʥʷʤ ʘʥʘʩʪʦʤʦʟʽʚ ʪʘ ʨʦʟʛʘʣʫʞʝʥʴ 

ʧʝʯʽʥʢʦʚʦʾ ʘʨʪʝʨʽʾ. ʋ ʧʘʨʝʥʭʽʤʘʪʦʟʥʦʤʫ ʢʦʤʧʘʨʪʤʝʥʪʽ (ʽʥʪʨʘʣʦʙʫʣʷʨʥʘ ʥʽʰʘ 

ʨʝʛʝʥʝʨʘʮʽʾ) ʚʠʷʚʣʷʶʪʴʩʷ  ʛʨʫʧʠ ɽʨʉɸʄ+ ʥʝʟʨʽʣʠʭ ʧʝʯʽʥʢʦʚʠʭ ʢʣʽʪʠʥ ʪʘ 

ʧʦʦʜʠʥʦʢʽ ʜʫʢʪʫʣʠ, ʷʢʽ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʥʠʟʴʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʣʦʙʫʣʷʨʥʦʛʦ ʘʥʛʽʦʛʝʥʝʟʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʨʦʮʝʩʘʤ ʮʝʥʪʨʘʣʴʥʦʾ 

ʘʨʪʝʨʽʘʣʽʟʘʮʽʾ ʪʘ ʧʦʨʪʘʣʽʟʘʮʽʾ. ɺ ʦʙʦʭ ʢʦʤʧʘʨʪʤʝʥʪʘʭ ʚʠʷʚʣʷʶʪʴʩʷ ʫʨʘʞʝʥʥʷ 

ʩʠʥʫʩʦʾʜʥʠʭ ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ ʩʧʝʢʪʨ ʧʨʦʷʚʽʚ ʜʠʩʬʫʥʢʮʽʾ, ʩʝʨʝʜ 

ʷʢʠʭ ʧʝʨʝʚʘʞʘʶʪʴ ʦʟʥʘʢʠ ʧʦʥʠʞʝʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʪʘ 

ʧʦʰʢʦʜʞʝʥʥʷ ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ ʨʦʟʚʠʪʢʫ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʇʨʠ ʧʝʨʰʦʤʫ ʚʘʨʽʘʥʪʽ ʚʠʷʚʣʷʻʪʴʩʷ ʥʠʟʴʢʘ ʨʝʧʘʨʘʪʠʚʥʘ ʘʢʪʠʚʥʽʩʪʴ 

(ɽʨʉɸʄ, ɽʨʉɸʄH ʪʘ ʉʂ19 ʟʥʘʯʫʱʝ ʥʠʞʯʽ), ʷʢʘ ʧʝʨʝʚʘʞʘʻ ʫ ʣʦʙʫʣʷʨʥʦʤʫ 

ʢʦʤʧʘʨʪʤʝʥʪʽ ʟ ʜʦʤʽʥʫʶʯʠʤ ʥʘʧʨʷʤʢʦʤ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʫ ʛʝʧʘʪʦʮʠʪʠ 

(ɽʨʉɸʄH=0,12; ʨ<0,05); ʧʝʨʠʮʝʣʶʣʷʨʥʠʡ ʩʢʣʝʨʦʟ, ʷʢʠʡ ʘʩʦʮʽʶʻʪʴʩʷ ʟ 

ʚʠʩʦʢʠʤʠ ʣʦʙʫʣʷʨʥʠʤʠ ʪʘ ʥʠʟʴʢʠʤʠ ʩʝʧʪʘʣʴʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʬʽʙʨʦ- ʪʘ 

ʘʥʛʽʦʛʝʥʝʟʫ; ʚʠʨʘʞʝʥʽ ʢʦʤʧʝʥʩʘʪʦʨʥʦ-ʧʨʠʩʪʦʩʫʚʘʣʴʥʽ ʨʝʘʢʮʽʾ ʫ ʩʝʧʪʘʭ (ʉʂ19) 

ʪʘ ʤʘʢʩʠʤʘʣʴʥʘ ʝʢʩʧʨʝʩʽʷ ʤʘʨʢʝʨʘ ʪʝʣʦʮʠʪʽʚ (CD117=2,13Ñ0,04; ʨ<0,05). 



6 

 

ɼʣʷ ʜʨʫʛʦʛʦ ʤʦʨʬʦʛʝʥʝʪʠʯʥʦʦ ʚʘʨʽʘʥʪʫ ʨʝʧʘʨʘʮʽʾ ʪʘ ʬʽʙʨʦʟʫ ʭʘʨʘʢʪʝʨʥʽ 

ʧʦʤʽʨʥʘ ʨʝʧʘʨʘʪʠʚʥʘ ʘʢʪʠʚʥʽʩʪʴ ʽʟ ʟʘʜʽʶʚʘʥʥʷʤ ʦʙʦʭ ʪʢʘʥʠʥʥʠʭ 

ʢʦʤʧʘʨʪʤʝʥʪʽʚ: ʤʘʨʢʝʨʠ ʨʝʧʘʨʘʪʠʚʥʦʾ ʨʝʛʝʥʝʨʘʮʽʾ ʪʘ ʘʥʛʽʦʛʝʥʝʟʫ (EpCAMG, 

EpCAMʅ, CK19, CD31S, CD34S, CD34P) ʻ ʙʣʠʞʯʠʤʠ ʜʦ ʟʥʘʯʝʥʴ ʮʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʚ ʛʨʫʧʽ ʈ1, ʘ ʟʥʘʯʝʥʥʷ Ŭ-SMAG, Ŭ-SMAS, Ki67S, Ki67P, CD34G  

ʥʘʙʣʠʞʘʶʪʴʩʷ ʜʦ ʟʥʘʯʝʥʴ ʪʘʢʠʭ ʞʝ ʧʦʢʘʟʥʠʢʽʚ ʧʨʠ ʈ3; ʧʝʨʠʩʝʧʪʘʣʴʥʠʡ 

ʩʢʣʝʨʦʟ ʟ ʧʨʦʥʠʢʥʝʥʥʷʤ ʫ ʣʦʙʫʣʷʨʥʠʡ ʢʦʤʧʘʨʪʤʝʥʪ; ʚʠʨʘʞʝʥʽ ʩʝʧʪʘʣʴʥʽ 

ʘʜʘʧʪʘʪʠʚʥʽ ʨʝʘʢʮʽʾ ʪʘ ʚʘʞʣʠʚʘ ʨʝʛʫʣʷʪʦʨʥʘ ʨʦʣʴ ʪʝʣʦʮʠʪʽʚ (ʝʢʩʧʨʝʩʽʷ CD117 

ʤʘʡʞʝ ʽʜʝʥʪʠʯʥʘ ʪʘʢʽʡ ʞʝ ʧʨʠ ʈ1). 

ʇʨʠ ʪʨʝʪʴʦʤʫ ʚʘʨʽʘʥʪʽ ʨʝʧʘʨʘʮʽʾ ʪʘ ʬʽʙʨʦʟʫ ʚʠʩʦʢʘ ʨʝʧʘʨʘʪʠʚʥʘ 

ʘʢʪʠʚʥʽʩʪʴ (ɽʨʉɸʄ, ɽʨʉɸʄH ʪʘ ʉʂ19 ʟʥʘʯʫʱʝ ʚʠʱʽ) ʧʝʨʝʚʘʞʥʦ ʫ 

ʩʝʧʪʘʣʴʥʦʤʫ ʢʦʤʧʘʨʪʤʝʥʪʽ ʟ ʜʦʤʽʥʫʶʯʠʤ ʥʘʧʨʷʤʢʦʤ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷʤ ʫ 

ʭʦʣʘʥʛʽʦʮʠʪʠ (ʉʂ19) ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʧʝʨʠʜʫʢʪʘʣʴʥʠʤ ʩʢʣʝʨʦʟʦʤ, ʚʠʩʦʢʠʤʠ 

ʩʝʧʪʘʣʴʥʠʤʠ ʪʘ ʤʽʥʽʤʘʣʴʥʠʤʠ  ʣʦʙʫʣʷʨʥʠʤʠ ʤʘʨʢʝʨʘʤʠ ʬʽʙʨʦ- ʪʘ ʘʥʛʽʦʛʝʥʝʟʫ 

ʪʘ ʥʝʟʥʘʯʥʦʶ ʝʢʩʧʨʝʩʽʻʶ ʤʘʨʢʝʨʘ ʪʝʣʦʮʠʪʽʚ (CD117=1,16Ñ0,05; ʨ<0,05). 

ɺʧʝʨʰʝ ʜʣʷ ʦʮʽʥʢʠ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʝʧʘʨʘʮʽʾ ʪʘ ʬʽʙʨʦʟʫ ʧʨʠ ʨʽʟʥʠʭ 

ʥʦʟʦʣʦʛʽʯʥʠʭ ʬʦʨʤʘʭ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʢʦʤʧʣʝʢʩʥʠʡ ʘʥʘʣʽʟ ʯʘʩʪʦʪʠ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʨʦʷʚʽʚ  ɸʉɻ, ʅɸʉɻ, ɺɻʉ ʪʘ ʇɿ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʣʠ (1) 

ʧʝʨʝʚʘʞʘʶʯʠʡ ʤʦʨʬʦʛʝʥʝʪʠʯʥʠʡ ʚʘʨʽʘʥʪ, (2) ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʦʨʛʘʥʽʟʘʮʽʾ 

ʪʢʘʥʠʥʠ ʪʘ ʨʝʛʨʝʩʽʾ ʦʟʥʘʢ ʬʽʙʨʦʟʫ/ʧʝʨʝʙʫʜʦʚʠ ʪʘ (3) ʩʪʫʧʽʥʴ ʘʢʪʠʚʥʦʩʪʽ 

(ʧʦʰʢʦʜʞʝʥʥʷ/ʢʣʽʪʠʥʥʘ ʽʥʬʽʣʴʪʨʘʮʽʷ).  

ʇʨʠ ɸʉɻ ʧʝʨʝʚʘʞʘʻ ʤʦʨʬʦʛʝʥʝʪʠʯʥʠʡ ʚʘʨʽʘʥʪ ʨʝʧʘʨʘʮʽʾ 1 ʪʠʧʫ ʽʟ 

ʧʦʨʪʦʩʝʧʪʘʣʴʥʠʤ ʬʽʙʨʦʟʦʤ (68,9%, p<0,05) ʪʘ ʜʠʬʫʟʥʦʶ ɼʈ (90,6%, p<0,01). 

ʉʝʨʝʜ ʦʟʥʘʢ ʪʢʘʥʠʥʥʦʾ ʨʝʦʨʛʘʥʽʟʘʮʽʾ ʚʠʷʚʣʷʶʪʴʩʷ ʚʝʣʠʢʽ ʚʫʟʣʠ (83,0%, 

p<0,05) ʘʩʦʮʽʡʦʚʘʥʽ ʟ ʧʦʨʪʦʧʦʨʪʘʣʴʥʠʤʠ ʪʘ ʧʦʨʪʦʮʝʥʪʨʘʣʴʥʠʤʠ ʩʝʧʪʘʤʠ ʟ 

ʚʠʨʘʞʝʥʦʶ ʚʘʩʢʫʣʷʨʠʟʘʮʽʻʶ. ɯʟ ʧʨʦʷʚʽʚ ʨʝʛʨʝʩʽʾ/ʨʝʦʨʛʘʥʽʟʘʮʽʾ ʜʦʤʽʥʫʶʪʴ 

ʪʦʥʢʽ, ʧʝʨʬʦʨʦʚʘʥʽ ʩʝʧʪʠ ʪʘ ʘʜʛʝʟʽʾ/ʢʦʣʘʛʝʥʦʚʽ ʧʫʯʢʠ (ʨ> 0,05). ɿʥʘʯʫʱʝ 

ʯʘʩʪʽʰʝ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʪʠʧʦʚʽ ʜʣʷ ɸʉɻ ʦʟʥʘʢʠ ʧʦʰʢʦʜʞʝʥʥʷ/ʽʥʬʽʣʴʪʨʘʮʽʾ: 

ʜʠʬʫʟʥʠʡ, ʤʘʢʩʠʤʘʣʴʥʦ ʚʠʨʘʞʝʥʠʡ ʩʪʝʘʪʦʟ (26,4%, p<0,05), ʚʦʛʥʠʱʘ 
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ʛʝʧʘʪʦʮʠʪʽʚ, ʘʩʦʮʽʡʦʚʘʥʽ ʟ ʽʥʬʽʣʴʪʨʘʮʽʻʶ ʥʝʡʪʨʦʬʽʣʘʤʠ (40,6%, p<0,05). ʂʨʽʤ 

ʪʦʛʦ ʚʠʷʚʣʷʣʘʩʴ ʚʠʨʘʞʝʥʘ ʧʝʨʠʩʝʧʪʘʣʴʥʘ ʽʥʬʽʣʴʪʨʘʮʽʷ (68,9%, p<0,05). 

ɼʣʷ ʅɸʉɻ ʥʘʡʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʠʤ ʻ ʧʝʨʰʠʡ ʤʦʨʬʦʛʝʥʝʪʠʯʥʠʡ ʚʘʨʽʘʥʪ 

ʨʝʧʘʨʘʮʽʾ, ʘʣʝ ʧʨʠ ʟʥʘʯʫʱʦʤʫ ʧʝʨʝʚʘʞʘʥʥʽ ʜʠʬʫʟʥʦʾ ɼʈ ï 92,2%, p<0,01 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʢʦʤʙʽʥʘʮʽʷ ʧʝʨʠʮʝʣʶʣʷʨʥʦʛʦ (60,8%, p>0,1) ʽ 

ʧʦʨʪʦʩʝʧʪʘʣʴʥʦʛʦ (32,4%) ʬʽʙʨʦʟʫ. ʊʢʘʥʠʥʥʘ ʧʝʨʝʙʫʜʦʚʘ ʦʙʤʝʞʫʻʪʴʩʷ 

ʩʝʧʪʘʣʴʥʠʤ ʩʢʣʝʨʦʟʦʤ (90,2%, p<0,01) ʟ ʧʦʨʪʦʧʦʨʪʘʣʴʥʠʤʠ ʩʝʧʪʘʤʠ, ʘ ʩʝʨʝʜ 

ʦʟʥʘʢ ʨʝʛʨʝʩʽʾ ʬʽʙʨʦʟʫ/ʨʝʦʨʛʘʥʽʟʘʮʽʾ ʟʥʘʯʫʱʝ ʜʦʤʽʥʫʚʘʣʠ ʪʦʥʢʽ ʧʝʨʬʦʨʦʚʘʥʽ 

ʩʝʧʪʠ (68,6%, p<0,05). ʉʝʨʝʜ ʪʠʧʦʚʠʭ ʜʣʷ ʅɸʉɻ ʧʨʦʷʚʽʚ 

ʧʦʰʢʦʜʞʝʥʥʷ/ʽʥʬʽʣʴʪʨʘʮʽʾ ʚʠʷʚʣʷʣʠʩʴ: ʧʦʤʽʨʥʠʡ ʜʠʬʫʟʥʠʡ (46,1%, p<0,05) 

ʘʙʦ ʮʝʥʪʨʦʣʦʙʫʣʷʨʥʠʡ (29,4,5%, p<0,05) ʩʪʝʘʪʦʟ, ʧʦʦʜʠʥʦʢʽ ʚʦʛʥʠʱʘ 

ʛʝʧʘʪʦʮʠʪʽʚ ʟ ʙʘʣʦʥʥʠʤʠ ʟʤʽʥʘʤʠ ʪʘ ʥʝʟʥʘʯʥʘ ʽʥʪʨʘʣʦʙʫʣʷʨʥʘ (94,1%, p<0,01) 

ʽ ʧʝʨʠʩʝʧʪʘʣʴʥʘ (92,2%, p<0,01) ʽʥʬʽʣʴʪʨʘʮʽʷ.  

ʇʨʠ ɺɻʉ ʧʝʨʝʚʘʞʘʻ ʤʦʨʬʦʛʝʥʝʪʠʯʥʠʡ ʚʘʨʽʘʥʪ ʨʝʧʘʨʘʮʽʾ 3 ʪʠʧʫ 

(ʧʝʨʠʜʫʢʪʫʣʷʨʥʠʡ ʬʽʙʨʦʟ ï 84,2%, p<0,05 ʪʘ ʧʝʨʠʩʝʧʪʘʣʴʥʘ ɼʈ ï 86,1%, 

p<0,05). ɯʟ ʦʟʥʘʢ ʪʢʘʥʠʥʥʦʾ ʧʝʨʝʙʫʜʦʚʠ ʜʦʤʽʥʫʶʪʴ ʚʝʣʠʢʽ ʚʫʟʣʠ, 

ʧʦʨʪʦʮʝʥʪʨʘʣʴʥʽ ʩʝʧʪʠ ʟ ʧʦʤʽʨʥʦʶ ʚʘʩʢʫʣʷʨʠʟʘʮʽʻʶ. ʉʝʨʝʜ ʧʨʦʷʚʽʚ ʨʝʛʨʝʩʽʾ 

ʬʽʙʨʦʟʫ/ʨʝʦʨʛʘʥʽʟʘʮʽʾ ʥʝʟʥʘʯʫʱʝ ʧʝʨʝʚʘʞʘʶʪʴ ʽʥʪʨʘʩʝʧʪʘʣʴʥʽ ʛʝʧʘʪʦʮʠʪʠ ʪʘ 

ʟʙʣʠʞʝʥʥʷ ʇʊ ʽ ʎɺ. ɯʟ ʪʠʧʦʚʠʭ ʜʣʷ ɺɻʉ ʦʟʥʘʢ ʧʦʰʢʦʜʞʝʥʥʷ/ʽʥʬʽʣʴʪʨʘʮʽʾ 

ʟʥʘʯʫʱʝ ʯʘʩʪʽʰʦʶ ʻ ʣʠʰʝ ʧʦʤʽʨʥʘ ʧʝʨʠʩʝʧʪʘʣʴʥʘ ʽʥʬʽʣʴʪʨʘʮʽʷ (54,5%, 

p<0,05). ʂʨʽʤ ʪʦʛʦ ʯʘʩʪʦ ʚʠʷʚʣʷʣʠʩʴ ʧʦʦʜʠʥʦʢʽ ʚʦʛʥʠʱʘ ʛʝʧʘʪʦʮʠʪʽʚ ʟ 

ʙʘʣʦʥʥʠʤʠ ʟʤʽʥʘʤʠ (94,1%, p<0,05), ʘ ʤʥʦʞʠʥʥʽ ʽʥʪʨʘʣʦʙʫʣʷʨʥʽ ʽʥʬʽʣʴʪʨʘʪʠ 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʣʠʰʝ ʚ ʧʦʣʦʚʠʥʽ ʚʠʧʘʜʢʽʚ (54,5%, p<0,05). 

ɺʧʝʨʰʝ ʙʫʣʦ  ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʫʢʪʫʣʷʨʥʘ ʨʝʘʢʮʽʷ ʻ ʚʘʞʣʠʚʠʤ 

ʜʠʬʝʨʝʥʮʽʡʥʦ-ʜʽʘʛʥʦʩʪʠʯʥʠʤ ʢʨʠʪʝʨʽʻʤ ʪʘ ʧʽʟʥʽʡ ʩʪʘʜʽʾ ʨʦʟʚʠʪʢʫ ɸʉɻ, ʅɸʉ 

ʪʘ ɺɻʉ ʽ ʾʾ ʟʥʘʯʠʤʽʩʪʴ ʧʝʨʝʚʠʱʫʻ ʨʦʣʴ ʽʥʰʠʭ ʦʟʥʘʢ ʨʝʦʨʛʘʥʽʟʘʮʽʾ ʪʢʘʥʠʥʠ, ʚ 

ʪʦʤʫ ʯʠʩʣʽ ʬʽʙʨʦʟʫ. ɺʘʞʣʠʚʠʤ ʚʠʩʥʦʚʢʦʤ ʻ ʪʘʢʦʞ ʜʽʘʛʥʦʩʪʠʯʥʘ ʟʥʘʯʫʱʽʩʪʴ 

ʧʨʦʷʚʽʚ ʧʦʰʢʦʜʞʝʥʥʷ/ʽʥʬʽʣʴʪʨʘʮʽʾ, ʷʢʘ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʝʨʩʠʩʪʝʥʮʽʶ ʪʠʧʦʚʠʭ 

ʦʟʥʘʢ ʘʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ ʥʘʚʽʪʴ ʥʘ ʧʽʟʥʽʭ ʩʪʘʜʽʷʭ ʟʘʭʚʦʨʶʚʘʥʴ. 
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ɿʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʽʚ ʤʥʦʞʠʥʥʦʾ ʨʝʛʨʝʩʽʾ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʽ 

ʜʽʘʛʥʦʩʪʠʯʥʽ ʢʨʠʪʝʨʽʾ ʜʣʷ ʪʨʴʦʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ (ʧʽʟʥʽ ʩʪʘʜʽʾ). ɰʭ 

ʧʦʻʜʥʘʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʜʽʘʛʥʦʟʫ ʚʽʜʦʙʨʘʞʝʥʦ ʫ ʨʝʟʫʣʴʪʫʶʯʦʤʫ ʨʽʚʥʷʥʥʽ 

ʥʘʰʦʾ ʤʦʜʝʣʽ: 

0,127475*ʧʦʰʠʨʝʥʽʩʪʴ ʩʪʝʘʪʦʟʫ - 0,421991*ʽʥʪʨʘʣʦʙʫʣʷʨʥʽ ʽʥʬʽʣʴʪʨʘʪʠ 

+ 0,460191* ʙʘʣʦʥʥʽ ʟʤʽʥʠ ʛʝʧʘʪʦʮʠʪʽʚ -  

- 0,328519*ʧʝʨʠʩʝʧʪʘʣʴʥʠʡ ʽʥʬʽʣʴʪʨʘʪ + 0,703488* ʜʫʢʪʫʣʷʨʥʘ ʨʝʘʢʮʽʷ 

+ 1,266195 = ɼɯɸɻʅʆɿ 

ʎʽ ʜʘʥʽ, ʘ ʪʘʢʦʞ ʨʦʟʨʦʙʣʝʥʽ ʘʚʪʦʨʦʤ ʜʠʬʝʨʝʥʮʽʡʥʦ-ʜʽʘʛʥʦʩʪʠʯʥʽ 

ʪʘʙʣʠʮʽ, ʤʦʞʫʪʴ ʨʝʢʦʤʝʥʜʫʚʘʪʠʩʴ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʨʦʙʦʪʽ 

ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʽʚ. 

ʅʘ ʯʝʪʚʝʨʪʦʤʫ ʝʪʘʧʽ ʨʦʙʦʪʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ 

ʨʝʧʘʨʘʮʽʾ ʪʘ ʬʽʙʨʦʟʫ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ. ʆʩʢʽʣʴʢʠ ʧʨʦʮʝʩʠ ʬʽʙʨʦʟʫ ʪʘ ʨʝʧʘʨʘʮʽʾ 

ʟʫʤʦʚʣʶʶʪʴ ʨʦʟʚʠʪʦʢ ʮʠʨʦʟʫ ʧʝʯʽʥʢʠ, ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʥʘ ʩʴʦʛʦʜʥʽ ʻ 

ʜʦʩʣʽʜʞʝʥʥʷ ʬʘʨʤʘʢʦʪʝʨʘʧʝʚʪʠʯʥʦʾ ʢʦʨʝʢʮʽʾ ʮʠʭ ʤʝʭʘʥʽʟʤʽʚ. ʄʠ ʟʫʧʠʥʠʣʠʩʴ 

ʥʘ ʜʚʦʭ ʧʨʝʧʘʨʘʪʘʭ ï ʧʽʦʛʣʽʪʘʟʦʥʽ ʪʘ ʫʨʩʦʜʝʟʦʢʩʠʭʦʣʝʚʽʡ ʢʠʩʣʦʪʽ - , ʜʣʷ ʷʢʠʭ 

ʚʞʝ ʻ ʜʦʚʝʜʝʥʠʤ ʘʥʪʠʬʽʙʨʦʪʠʯʥʠʡ ʝʬʝʢʪ. ʆʙʠʜʚʘ ʧʨʝʧʘʨʘʪʠ ʟʘʧʦʙʽʛʘʶʪʴ 

ʘʢʪʠʚʘʮʽʾ ʇɿʂ, ʘʣʝ ʯʝʨʝʟ ʨʽʟʥʽ ʤʝʭʘʥʽʟʤʠ: ʧʽʦʛʣʽʪʘʟʦʥ ʰʣʷʭʦʤ ʚʟʘʻʤʦʜʽʾ ʟ 

PPARɔ, ʘ ʋɼʍʂ ʟʘʚʜʷʢʠ ʘʥʪʠʘʧʦʧʪʦʟʥʦʤʫ ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʤʫ ʝʬʝʢʪʘʤ. 

ʆʩʦʙʣʠʚʽʩʪʶ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ  ʧʨʦʬʽʣʘʢʪʠʯʥʝ ʚʚʝʜʝʥʥʷ ʧʨʝʧʘʨʘʪʽʚ ï 

ʦʜʥʦʯʘʩʥʦ ʟ ʧʦʰʢʦʜʞʫʶʯʠʤ ʬʘʢʪʦʨʦʤ (ʪʝʪʨʘʭʣʦʨʤʝʪʘʥʦʤ), ʘ ʥʝ ʧʽʩʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʮʠʨʦʟʫ. ʆʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ ʥʘʷʚʥʽʩʪʴ ʟʥʘʯʫʱʠʭ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʚʠʨʘʞʝʥʦʩʪʽ ʬʽʙʨʦʟʫ, ʧʨʦʷʚʽʚ ʧʦʰʢʦʜʞʝʥʥʷ ʪʘ ʨʝʧʘʨʘʮʽʾ ʫ 

ʛʨʫʧʘʭ ʣʽʢʦʚʘʥʠʭ ʪʘ ʥʝʣʽʢʦʚʘʥʠʭ ʪʚʘʨʠʥ ʚ ʦʙʦʭ ʝʢʩʧʝʨʠʤʝʥʪʘʭ, ʱʦ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʚʘʞʣʠʚʽʩʪʴ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʮʠʭ ʩʧʦʣʫʢ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʫ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʪʝʦʨʝʪʠʯʥʝ 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʪʘ ʟʘʧʨʦʧʦʥʦʚʘʥʝ ʥʦʚʝ ʚʠʨʽʰʝʥʥʷ ʥʘʫʢʦʚʦʾ ʧʨʦʙʣʝʤʠ, ʷʢʝ 

ʧʦʣʷʛʘʻ ʫ ʨʦʟʨʦʙʮʽ ʢʦʥʮʝʧʮʽʾ ʤʦʨʬʦʛʝʥʝʟʫ ʧʨʦʮʝʩʽʚ  ʨʝʧʘʨʘʮʽʾ ʽ ʬʽʙʨʦʟʫ ʧʨʠ 

ʭʨʦʥʽʯʥʦʤʫ ʛʝʧʘʪʠʪʽ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʠʭ 
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ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʢʨʠʪʝʨʽʾʚ ɸʉɻ, ʅɸʉɻ ʪʘ ɺɻʉ ʥʘ ʧʽʟʥʽʭ ʩʪʘʜʽʷʭ ʨʦʟʚʠʪʢʫ 

ʟʘʭʚʦʨʶʚʘʥʴ. 

ʂʣʁʯʦʚʽ ʩʣʦʚʘ: ʘʣʢʦʛʦʣʴʥʠʡ ʩʪʝʘʪʦʛʝʧʘʪʠʪ, ʥʝʘʣʢʦʛʦʣʴʥʠʡ 

ʩʪʝʘʪʦʛʝʧʘʪʠʪ, ʚʽʨʫʩʥʠʡ ʛʝʧʘʪʠʪ ʉ, ʨʝʧʘʨʘʪʠʚʥʘ ʨʝʛʝʥʝʨʘʮʽʷ, ʜʫʢʪʫʣʷʨʥʘ 

ʨʝʘʢʮʽʷ, ʧʽʦʛʣʽʪʘʟʦʥ, ʫʨʩʦʜʝʟʦʢʩʠʭʦʣʝʚʘ ʢʠʩʣʦʪʘ 

ANNOTATION  

Gavrilyuk E.M. Morphogenesis of fibrosis and repair in chronic 

steatohepatitis and viral hepatitis C. ï Qualifying scientific research on the right of 

manuscript. 

Thesis for the scientific degree Doctor of medical science in the speciality 

14.03.02 ï Pathologic anatomy ï Danylo Halytsky Lviv National Medical 

University, Lviv, 2019 

In chronic liver diseases specialized organ parenchyma lose its functional 

abilities and gradually is replaced by connective tissue. Such reorganization results 

in cirrhosis. Process is multi-stage and includes metabolic disorders (steatosis), 

immune derangements (changes in cytokine spectrum from anti-inflammatory to 

proinflammatory), alteration, cellular infiltration and later ï repair and fibrosis. In 

recent years scientists have met with increasing difficulties in categorization of the 

late stages of chronic liver diseases. It was associated with realization of the fact 

that fibrosis in cirrhotic liver (and even early stages of cirrhosis) may regress after 

adequate therapy. Reversibility of fibrosis was confirmed in experimental and 

clinical researches during last 20 years and now cirrhosis is considered as a stage 

of disease that must be treated and not as a sentence. So today late stages of 

chronic liver diseases engage researches who try to improve diagnostical methods 

and to find new targets for pharmacocorrection. 

Alcoholic steatohepatitis, nonalcoholic steatohepatitis and viral hepatitis C 

are nowadays the most common diseases which results in development of 

cirrhosis. Significance of their study is approved by the increasing frequency of 

these nosologies in many regions including Ukraine. 
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Conception of the research is based on the hypothesis according to which 

fibrosis, traditionally the main sign of the late stage liver disease, is only the top of 

the iceberg. Excess synthesis of connective tissue components is only a single sign 

of a complex matrix-cellular interactions in the niche regeneration.  In our research 

we examine morphologic features of regeneration, microvasculature 

reorganization, fibrosis and their typical associations with well known 

histotopographic forms of fibrosis ï morphogenetic variants (patterns). If one of 

the morphogenetic variants would prevail in the specific disease it may be used for 

the diagnosing and differentiation with other nosologic forms. 

In accordance to this hypothesis design of the research include four steps: 1) 

Retrospective study of autopsy material for analysis of liver cirrhosis occurrence. 

2) Characterization of the main morphologic signs of reparative regeneration, 

angiogenesis, fibrogenesis and selection of the repair/fibrosis morphogenetic 

patterns. 3) Evaluation of the specific morphologic features of repair and fibrosis in 

different diseases (alcoholic steatohepatitis, nonalcoholic steatohepatitis and viral 

hepatitis C). 4) Study of the pioglitazone and ursodesoxycholic acid effects on the 

repair and fibrosis in experiment.  

Retrospective study was based on the materials of autopsies performed in 

Lviv regional hospital during 10 years (2001-2010) and incudes 1237 cases of liver 

cirrhosis. In open prospective study 351 autopsies and 92 biopsies of liver tissue 

from patients with alcoholic steatohepatitis, nonalcoholic steatohepatitis and viral 

hepatitis C were included. Morphologic examination was performed using 

histologic, histochemical methods, immune histochemistry, electron microscopy, 

stereometric image analysis and statistics. The experiment is performed on sixty 

laboratory male rats weighing approximately 180ï220. All the experimental 

procedures were approved by the Ethics Committee of Danylo Halytsky Lviv 

National Medical University.  

Retrospective analysis of the autopsies with liver cirrhosis performed during 

the decade shows prevalence of alcoholic lesions (41,5 ï 62,9%, mean ï 53,03%).  

Tendency to increase viral hepatitis C frequency was revealed. Nonalcoholic 
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steatohepatitis was more rare but its predominance in combined diseases 

(commonly with ñnutmeg liverò and alcoholic statohepatitis) increased proportion 

of this disorder up to 1/3 of all cases. Histologic revision of slides in the cases of 

liver cirrhosis diagnosed by clinicians and pathomorphologists in 36,5% resulted in 

new interpretation of the morphologic findings ï incomplete septal cirrhosis was 

recognized.  

Immunehistochemistry included markers of the main cellular populations: 

epithelial ï  ɽʨʉɸʄ, ʉʂ19; endothelial ï CD31, CD34; fibrogenous ï Ŭ-SMA, 

Ki67; regulators ï CD68, CD117. Relative square of the cells with positive marker 

expression was evaluated and compared in three groups depending on the 

predominant histotopographic form of fibrosis: pericellular, portoseptal and 

periductal. Selection of these types may be appealed to the following statements: 

(1) primary screening show prevalence of these forms in our material; (2) 

pathogenetic mechanisms were described for the selected forms of fibrosis; (3) 

choice of the terms depends on the peculiar features important for our research. 

Most of the processes develop in the specialized areas ï regenerative niches. We 

choose two ï periportal and intralobular ï from four niches described in the liver. 

Immunohistochemical indexes were studied in two tissue compartments ï septal 

(interstitial) and lobular (parenchymal) respectively to these niches.   

Pathohistologic and immunohistochemical examination revealed at the late 

stage of alcoholic, nonalcoholic steatohepatitis and viral hepatitis C the highest 

reparative activity  in the septal compartment (corresponds to periportal niche) 

where these indexes (ɽʨʉɸʄ, ɽʨʉɸʄH and ʉʂ19) exceed the same markers in 

the lobular compartment 2-4 times and histologically were associated mainly with 

ductular reaction. These morphologic findings were accompanied by prominent 

septal neoangiogenesis (septal CD34+ quadruple that of lobular) with anastomoses 

and hepatic artery branches formation. In the parenchymal compartment 

(intralobular niche) groups of EpCAM+ immature hepatic cells and single ductules 

were revealed accompanied by the low septal and moderate lobular vascular 

indexes, representing arterialization and central portalization processes. Electron 
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microscopy in the both compartments show a spectrum of changes in the 

sinusoidal endotheliocytes ranging from dysfunction with predominance of 

hypofunction to alteration of variable degree and intensity.   

Analysis of correlations between the main morphologic indexes of reparative 

regeneration, angiogenesis, fibrogenesis allow to select three repair/fibrosis 

morphogenetic patterns. In the first variant (R1) low reparative activity (ɽʨʉɸʄ, 

ɽʨʉɸʄH and ʉʂ19 significantly lower) mostly in the lobular compartment with 

prevailing differentiation into hepatocytes (ɽʨʉɸʄH=0,12; ʨ<0,05) was revealed. 

Pericellular fibrosis with high lobular and low septal indexes of angio- and 

fibrogenesis; pronounced compensatory septal reactions (CK19+ ductules) and the 

highest level of telocyte marker expression (CD117=2,13Ñ0,04; ʨ<0,05). 

The second morphogenetic variant of repair/fibrosis (R2) was characterized 

by moderate reparative activity in the both tissue compartments: markers of 

reparative regeneration and angiogenesis (EpCAMG, EpCAMʅ, CK19, CD31S, 

CD34S, CD34P) approximate to that of pattern R1 and Ŭ-SMAG, Ŭ-SMAS, Ki67S, 

Ki67P, CD34G values came up to such indexes in pattern R3. Portoseptal fibrosis 

with ingrowth into lobular compartment, prominent adaptive reactions and high 

value of telocyte marker were revealed. 

The third variant of repair/fibrosis (R3) high reparative activity (ɽʨʉɸʄ, 

ɽʨʉɸʄH and ʉʂ19 significantly higher) mostly in the septal compartment with 

prevalence of cholangiocyte-type differentiation was associated with periductal 

fibrosis, high septal and low lobular values of fibro- and angiogenesis and low 

expression of telocyte marker (CD117=1,16Ñ0,05; ʨ<0,05). 

For the first time complex analysis of late stage ASH, NASH and VHC 

morphologic signs was performed in order to evaluate (1) predominant 

morphogenetic pattern, (2) specific features of tissue reorganization and fibrosis 

regression, (3) degree and specificity of activity signs (alteration/cellular 

infiltration). 

In ASH prevail morphogenetic pattern 2 with portoseptal fibrosis (68,9%, 

p<0,05) and diffuse ductular reaction (90,6%, p<0,01). Among the signs of tissue 
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reorganization large nodules (83,0%, p<0,05) associated with portoportal and 

portocentral septa with severe vascularization are the most common. Signs of 

fibrosis regression include thin fragmented septa and thick collagen 

bandles/adhesions. Typical features of ASH activity were found: diffuse severe 

steatosis (26,4%, p<0,05), foci of ballooning hepatocytes with adjacent neutrophils 

(40,6%, p<0,05). In addition severe periseptal infiltration was present (68,9%, 

p<0,05). 

In NASH the most common is morphogenetic variant R1, but significant 

predominance of diffuse ductular reaction (92,2%, p<0,01) is associated with 

combination of pericellular (60,8%, p>0,1) and portoseptal (32,4%, p<0,05) 

fibrosis. Tissue reorganization is limited by septal sclerosis (90,2%, p<0,01) with 

portoportal septa and is accompanied by significant predominance of thin 

perforated septa (68,6%, p<0,05). Among the typical for NASH signs of activity 

moderate diffuse (46,1%, p<0,05) or centrolobular (29,4,5%, p<0,05) steatosis, 

single hepatocytes with ballooning changes and mild intralobular (94,1%, p<0,01) 

periseptal infiltration (92,2%, p<0,01) are revealed. 

In VHC predominant third morphogenetic pattern R3 (periductal fibrosis ï 

84,2%, p<0,05 and periseptal ductular reaction ï 86,1%, p<0,05). Tissue 

reorganization  is presented mostly by macronodularity with portocentral septa and 

moderate vascularization. Signs of fibrosis regression include intraseptal 

hepatocytes and approxiamption of portal tracts and central veins. Among the 

typical signs of VHC activity only moderate periseptal infiltration shows 

significant prevalence (54,5%, p<0,05). Besides this single foci of ballooning 

hepatocytes (94,1%, p<0,05) are revealed and multiple intralobular infiltrates are 

found only in a half of cases (92,2%, p<0,01). 

For the first time it was established that ductular reaction is an important 

diagnostic criteria at the late stage ASH, NASH and VHC and its statistical 

significance is higher than that of other morphologic features including signs of 

tissue reorganization and fibrosis. Another important conclusion concerns 

diagnostic significance of typical for every disease manifestations of alteration and 
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cellular infiltration. It was shown that these features commonly described at acute 

stage persist and are important at the late stage of chronic hepatitis also. 

Using methods of multiple regression reliable diagnostic criteria of the three 

studied diseases were found. Their combinations depending on the diagnosis were 

presented in the resulting equation of our models: 

0,127475*steatosis spreading - 0,421991*intralobular infiltrates + 

0,460191* balooning hepatocytes - 0,328519*periseptal infiltration + 0,703488* 

ductular reaction + 1,266195 = DIAGNOSIS 

It was shown that the best informational predictive values are seen in the 

VHC model (sensitivity 89,33%, specificity 85,47%, accuracy 86,41%).  

This equation and tables for determination of the stage and phase of the 

disease were elaborated and recommended for the pathomorphologic practice. 

At the last fourth step study of repair and fibrosis specific mechanisms  were 

performed in the experimental research. We choose two drugs ï pioglytason and 

ursodesoxicholic acid ï and examine their effects on the mechanisms of alteration, 

repair and fibrosis. For both medicaments antifibrotic effect mediated by hepatic 

stellate cells has been described: pyoglytason interact with PPARɔ and UDCA 

shows antiapoptotic and antooxidative effects. Speciality of our research depends 

on the prophylactic injection of the remedy simultaneously with the pathologic 

factor (tetrachlormetan) before the development of cirrhosis. In the both 

experiments significant differences in severity of fibrosis, alteration and repair in 

the two groups (untreated and treated animals) were revealed. UDCA decreased 

degree of alteration and fibrosis; pioglytason has antifibrotic and mild 

proregenerative effect.  

Thesis represents theoretical generalization and proposes the new resolution 

of the scientific problem concerning development of the repair/fibrosis 

morphogenesis conception and rationales application of morphologic diagnostical 

criteria in late stage ASH, NASH and VHC. 
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ʉʉ ʩʝʧʪʘʣʴʥʠʡ ʩʢʣʝʨʦʟ 

ʊʄɼ ʪʽʣʴʮʷ ʄʘʣʦʨʽ-ɼʝʥʢʘ 

ʋɼʍʂ ʫʨʩʦʜʝʟʦʢʩʠʭʦʣʝʚʘ ʢʠʩʣʦʪʘ 

ʌʈ ʬʘʢʪʦʨʠ ʨʦʩʪʫ 

ʎʇ ʮʠʨʦʟ ʧʝʯʽʥʢʠ 

ʎʊʊʃ ʮʠʪʦʪʦʢʩʠʯʥʽ ʊ ʣʽʤʬʦʮʠʪʠ 

 ChREBP ʧʨʦʪʝʾʥ, ʟʚôʷʟʫʶʯʠʡ ʢʘʨʙʦʛʽʜʨʘʪ-ʨʝʛʫʣʶʶʯʠʡ ʝʣʝʤʝʥʪ  

CTGF ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʠʡ ʬʘʢʪʦʨ ʨʦʩʪʫ 

CYP2E1 ʮʠʪʦʭʨʦʤ 450 
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FasL Fas ʣʽʛʘʥʜʠ 

IFN-ɔ ɔ-ʽʥʪʝʨʬʝʨʦʥ 

IL ɯʥʪʝʨʣʝʡʢʽʥ 

IRS ʩʫʙʩʪʨʘʪ ʨʝʮʝʧʪʦʨʫ ʽʥʩʫʣʽʥʫ 

L-FABP ʧʝʯʽʥʢʦʚʠʡ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʡ ʟʚôʷʟʫʶʯʠʡ ʞʠʨʥʽ ʢʠʩʣʦʪʠ 

ʧʨʦʪʝʾʥ 

LXR ʧʝʯʽʥʢʦʚʠʡ ʨʝʮʝʧʪʦʨ ʍ 

MMP ʤʘʪʨʠʢʩʥʽ ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟʠ 

ʄʅʉ ʛʦʣʦʚʥʠʡ ʢʦʤʧʣʝʢʩ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ 

ʄʊʈ ʤʽʢʨʦʩʦʤʘʣʴʥʠʡ ʪʨʘʥʩʬʝʨʥʠʡ ʧʨʦʪʝʾʥ ʪʨʠʛʣʽʮʝʨʠʜʽʚ 

NK ʥʘʪʫʨʘʣʴʥʽ ʢʽʣʝʨʠ 

NKʊ ʥʘʪʫʨʘʣʴʥʽ ʢʽʣʝʨʠ ïʊ ʣʽʤʬʦʮʠʪʠ 

ʈɸʊ ʧʨʦʪʝʾʥʠ ʨʝʛʫʣʷʮʽʾ ʣʧ̔ʦʣʽʟʫ 

PDGF ʬʘʢʪʦʨ ʨʦʩʪʫ ʪʨʦʤʙʦʮʠʪʽʚ 

PPAR ʨʝʮʝʧʪʦʨ, ʘʢʪʠʚʦʚʘʥʠʡ ʧʝʨʦʢʩʠʩʦʤʥʠʤ ʧʨʦʣʽʬʝʨʘʪʦʨʦʤ 

ROS ʨʝʘʢʪʠʚʥʽ ʨʘʜʠʢʘʣʠ ʢʠʩʥʶ 

SOCS ʩʫʧʨʝʩʦʨʠ ʮʠʪʦʢʽʥʦʚʠʭ ʩʠʛʥʘʣʽʚ 

SREBP ʧʨʦʪʝʾʥ, ʟʚôʷʟʫʶʯʠʡ ʩʪʝʨʦʣ-ʨʝʛʫʣʶʶʯʠʡ ʝʣʝʤʝʥʪ 

TGFɓ ʪʨʘʥʩʬʦʨʤʫʶʯʠʡ ʬʘʢʪʦʨ ʨʦʩʪʫ 

Th-1/ Th-2 ʊ-ʭʝʣʧʝʨʠ 1/ʊ-ʭʝʣʧʝʨʠ 2 

TIMʈ ʪʢʘʥʠʥʥʠʡ ʽʥʛʽʙʽʪʦʨ ʤʘʪʨʠʢʩʥʠʭ ʧʨʦʪʝʾʥʘʟ 

TLR ʪʦʣʣ-ʧʦʜʽʙʥʽ ʨʝʮʝʧʪʦʨʠ 

TNF-Ŭ   ʬʘʢʪʦʨ ʥʝʢʨʦʟʫ ʧʫʭʣʠʥ ʘʣʴʬʘ 

TRAIL ʣʽʛʘʥʜʘ, ʱʦ ʽʥʜʫʢʫʻ ʘʧʦʧʪʦʟ, ʩʧʦʨʽʜʥʝʥʘ ʟ ʬʘʢʪʦʨʦʤ ʥʝʢʨʦʟʫ 

ʧʫʭʣʠʥ 
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ɺʉʊʋʇ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʍʨʦʥʽʯʥʠʡ ʧʝʨʝʙʽʛ ʪʘʢʠʭ ʧʦʰʠʨʝʥʠʭ ʥʘ ʩʴʦʛʦʜʥʽ 

ʟʘʭʚʦʨʶʚʘʥʴ ʧʝʯʽʥʢʠ, ʷʢ ʘʣʢʦʛʦʣʴʥʠʡ ʩʪʝʘʪʦʛʝʧʘʪʠʪ (ɸʉɻ), ʥʝʘʣʢʦʛʦʣʴʥʠʡ 

ʩʪʝʘʪʦʛʝʧʘʪʠʪ ʪʘ ʚʽʨʫʩʥʠʡ ʛʝʧʘʪʠʪ ʉ ʫ ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʦʮʝʩʽʚ 

ʬʽʙʨʦʟʫ ʪʘ ʨʝʧʘʨʘʮʽʾ. ʅʘʩʣʽʜʢʦʤ ʮʠʭ ʧʨʦʮʝʩʽʚ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʻ 

ʪʢʘʥʠʥʥʘ ʨʝʦʨʛʘʥʽʟʘʮʽʷ ʦʨʛʘʥʫ, ʱʦ ʟʫʤʦʚʣʶʻ ʨʦʟʚʠʪʦʢ ʫʩʢʣʘʜʥʝʥʴ, ʣʽʢʫʚʘʥʥʷ 

ʷʢʠʭ ʧʦʪʨʝʙʫʻ ʚʠʨʽʰʝʥʥʷ ʩʝʨʡʦʟʥʠʭ ʤʝʜʠʯʥʠʭ ʪʘ ʩʦʮʽʘʣʴʥʠʭ ʧʨʦʙʣʝʤ [1,2]. 

ɽʧʽʜʝʤʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ɸʉɻ, ʅɸʉɻ ʪʘ ɺɻʉ ʻ ʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʠʤʠ ʫ 

ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ, ɸʟʽʾ ʪʘ [3,4,5]. ɺʦʜʥʦʯʘʩ ʜʘʥʽ ʩʪʘʪʠʩʪʠʢʠ ʱʦʜʦ 

ʝʧʽʜʝʤʽʦʣʦʛʽʾ ʟʘʭʚʦʨʶʚʘʥʴ, ʷʢʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʨʦʟʚʠʪʢʫ ʮʠʨʦʟʫ ʧʝʯʽʥʢʠ (ʎʇ), 

ʧʦ ʋʢʨʘʾʥʽ ʻ ʥʝʧʦʚʥʠʤʠ [6,7]. 

ʇʦʧʨʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʡ, ʷʢ ʚʽʪʯʠʟʥʷʥʠʭ 

(ɿʘʜʦʨʦʞʥʘ ʊ.ɼ., 2000-2014; ʊʫʤʘʥʩʴʢʠʡ ɺ.ʆ., 2002-2017; ʌʘʜʻʻʥʢʦ ɻ.ɼ., 

2007-2017, ɻʥʘʪʶʢ ʄ.ʉ., 2005-2017), ʪʘʢ ʽ ʟʘʢʦʨʜʦʥʥʠʭ (Bataller R., 1995-

2017, Fausto N., 1964-2017, Friedman S.L, 1985-2017, Roskams ʊ., 1990-2017), 

ʚ ʷʢʠʭ ʚʠʩʚʽʪʣʝʥʽ ʜʦʩʷʛʥʝʥʥʷ ʫ ʚʠʚʯʝʥʥʽ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʟʘʩʘʜ ʧʨʦʮʝʩʽʚ 

ʨʝʧʘʨʘʮʽʾ, ʘʥʛʽʦʛʝʥʝʟʫ ʪʘ ʬʽʙʨʦʛʝʥʝʟʫ ʫ ʧʝʯʽʥʮʽ, ʜʦ ʪʝʧʝʨ ʚʽʜʩʫʪʥʽ ʩʠʩʪʝʤʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʠʩʚʷʯʝʥʽ ʢʦʤʧʣʝʢʩʥʦʤʫ ʘʥʘʣʽʟʫ ʧʨʦʮʝʩʽʚ ʬʽʙʨʦʟʫ ʪʘ ʨʝʧʘʨʘʮʽʾ 

ʪʘ ʬʽʙʨʦʟʫ ʧʨʠ ɸʉɻ, ʅɸʉɻ ʪʘ ɺɻʉ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʜʦʟʚʦʣʷʻ 

ʦʮʽʥʠʪʠ ʫʯʘʩʪʴ ʦʢʨʝʤʠʭ ʢʣʽʪʠʥʥʠʭ ʧʦʧʫʣʷʮʽʡ, ʨʦʣʴ ʢʣʽʪʠʥʥʦ-ʤʘʪʨʠʢʩʥʠʭ 

ʚʟʘʻʤʦʜʽʡ  [8,9,10,11], ʤʝʭʘʥʽʟʤʽʚ ʘʚʪʦʬʘʛʽʾ [12], ʢʣʽʪʠʥʥʦʛʦ ʽʤʤʫʥʽʪʝʪʫ 

[13,14], ʽʥʜʫʢʮʽʾ ʽʥʬʣʘʤʘʩʦʤ [15] ʫ ʧʨʦʮʝʩʘʭ ʨʝʧʘʨʘʮʽʾ ʪʘ ʬʽʙʨʦʟʫ. ʆʧʠʩʘʥʽ 

ʚʘʨʽʘʥʪʠ ʬʽʙʨʦʟʫ ʧʝʯʽʥʢʠ ʪʘ ʾʭ ʘʩʦʮʽʘʮʽʾ ʟ ʧʨʦʷʚʘʤʠ ʘʧʦʧʪʦʟʫ, ʢʣʽʪʠʥʥʦʾ 

ʽʥʬʽʣʴʪʨʘʮʽʾ, ʟʦʢʨʝʤʘ ʧʨʠ ʚʽʨʫʩʥʠʭ ʛʝʧʘʪʠʪʘʭ [16,17,18], ʅɸʉɻ [19,20,21]. 

ʉʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʟʥʘʯʥʽ ʟʨʫʰʝʥʥʷ  ʫ ʨʦʟʫʤʽʥʥʽ ʤʝʭʘʥʽʟʤʽʚ ʨʝʛʝʥʝʨʘʮʽʾ ʽ ʨʦʣʽ 

ʝʧʽʪʝʣʽʘʣʴʥʦ-ʤʝʟʝʥʭʽʤʘʣʴʥʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ ʫ ʧʝʯʽʥʮʽ [22,23,24,25]. ʈʘʟʦʤ ʟ 

ʪʠʤ, ʚʽʜʢʨʠʪʠʤʠ ʟʘʣʠʰʘʶʪʴʩʷ ʧʠʪʘʥʥʷ ʽʥʪʝʛʨʘʮʽʾ ʧʨʦʷʚʽʚ ʨʝʧʘʨʘʪʠʚʥʦʾ 

ʨʝʛʝʥʝʨʘʮʽʾ, ʘʥʛʽʦʛʝʥʝʟʫ ʪʘ ʬʽʙʨʦʛʝʥʝʟʫ ʟ ʚʠʷʚʣʝʥʥʷʤ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʢʽʚ 
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ʤʦʨʬʦʛʝʥʝʟʫ, ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʦʮʝʩʽʚ ʬʽʙʨʦʟʫ ʪʘ ʨʝʧʘʨʘʮʽʾ ʧʨʠ ʨʽʟʥʠʭ 

ʥʦʟʦʣʦʛʽʯʥʠʭ ʬʦʨʤʘʭ. 

ɺʽʜʤʽʯʘʻʪʴʩʷ ʜʠʩʙʘʣʘʥʩ ʤʽʞ ʧʝʨʝʚʘʞʘʶʯʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ, 

ʧʨʠʩʚʷʯʝʥʠʤʠ ʨʘʥʥʽʤ ʩʪʘʜʽʷʤ ɸʉɻ, ɺɻʉ ʪʘ ʅɸʉɻ, ʪʘ ʨʦʙʦʪʘʤʠ, ʧʦʚôʷʟʘʥʠʤʠ 

ʟ ʘʥʘʣʽʟʦʤ ʟʤʽʥ ʥʘ ʝʪʘʧʽ ʨʝʦʨʛʘʥʽʟʘʮʽʾ ʪʢʘʥʠʥʠ ʧʝʯʽʥʢʠ, ʟʫʤʦʚʣʝʥʦʾ ʮʠʤʠ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ. ɼʽʘʛʥʦʩʪʠʯʥʽ ʩʢʣʘʜʥʦʩʪʽ ʥʘ ʧʽʟʥʡ ʩʪʘʜʽʾ ʧʦʷʩʥʶʶʪʴʩʷ ʷʢ 

ʥʝʜʦʣʽʢʘʤʠ ʽʩʥʫʶʯʠʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʥʘʧʽʚʢʽʣʴʢʽʩʥʠʭ ʰʢʘʣ, ʪʘʢ ʽ ʙʽʣʴʰ 

ʛʣʠʙʦʢʠʤʠ ʧʨʠʯʠʥʘʤʠ, ʩʝʨʝʜ ʷʢʠʭ ʧʨʦʚʽʜʥʦʶ ʻ ʢʦʥʮʝʧʪʫʘʣʴʥʝ 

ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ ʩʧʽʣʴʥʦʪʦʶ ʛʝʧʘʪʦʣʦʛʽʚ ʪʝʨʤʽʥʫ çʮʠʨʦʟè [26,27]. ɺ ʦʩʪʘʥʥʽ 

ʨʦʢʠ ʢʣʽʥʽʮʠʩʪʠ ʟʫʩʪʨʽʣʠʩʴ ʟ ʥʘʨʦʩʪʘʶʯʠʤʠ ʪʨʫʜʥʦʱʘʤʠ ʫ ʢʘʪʝʛʦʨʠʟʘʮʽʾ 

ʧʽʟʥʽʭ ʩʪʘʜʽʡ ʭʨʦʥʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʧʝʯʽʥʢʠ (ʍɿʇ), ʱʦ ʧʦʚôʷʟʘʥʦ ʟ 

ʫʩʚʽʜʦʤʣʝʥʥʷʤ ʪʦʛʦ, ʱʦ ʬʽʙʨʦʟ ʫ ʮʠʨʦʪʠʯʥʽʡ ʧʝʯʽʥʮʽ (ʽ ʥʘʚʽʪʴ ʨʘʥʥʽ ʩʪʘʜʽʾ 

ʩʘʤʦʛʦ ʮʠʨʦʟʫ) ʤʦʞʫʪʴ ʧʽʜʣʷʛʘʪʠ ʨʝʛʨʝʩʽʾ ʧʽʩʣʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʣʽʢʫʚʘʥʥʷ [28].  

ʅʘʛʨʦʤʘʜʞʝʥʥʷ  ʜʘʥʠʭ ʧʨʦ ʦʙʦʨʦʪʥʽʩʪʴ ʬʽʙʨʦʟʫ ʪʘ ʧʨʦʷʚʽʚ ʪʢʘʥʠʥʥʦʾ 

ʨʝʦʨʛʘʥʽʟʘʮʽʾ [29,30] ʟʫʤʦʚʠʣʦ ʘʢʪʠʚʥʠʡ ʧʦʰʫʢ ʧʦʪʝʥʮʽʡʥʠʭ ʤʽʰʝʥʝʡ 

ʬʘʨʤʘʢʦʢʦʨʝʢʮʽʾ ʥʘ ʧʽʟʥʽʡ ʩʪʘʜʽʾ ʍɿʇ ʪʘ ʧʽʜʪʚʝʨʜʠʣʦ ʚʘʞʣʠʚʽʩʪʴ 

ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʊʦʤʫ ʜʫʞʝ 

ʘʢʪʫʘʣʴʥʠʤ ʻ ʨʦʟʨʦʙʢʘ ʢʨʠʪʝʨʽʾʚ ʜʣʷ ʽʥʪʝʛʨʦʚʘʥʦʾ ʢʣʽʥʽʢʦ-ʤʦʨʬʦʣʦʛʽʯʥʦʾ 

ʜʽʘʛʥʦʩʪʠʢʠ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʨʽʟʥʠʭ ʝʪʘʧʽʚ ʨʦʟʚʠʪʢʫ ʧʽʟʥʽʭ ʩʪʘʜʽʡ ʭʨʦʥʽʯʥʠʭ 

ʬʽʙʨʦʛʝʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʧʝʯʽʥʢʠ. ʆʩʥʦʚʥʽ ʩʢʣʘʜʥʦʩʪʽ ʧʘʪʦʛʽʩʪʦʣʦʛʽʯʥʦʛʦ 

ʘʥʘʣʽʟʫ ʟʫʤʦʚʣʝʥʽ ʥʝʜʦʩʪʘʪʥʽʤ ʫʨʘʭʫʚʘʥʥʷʤ ʫ ʽʩʥʫʶʯʠʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ 

ʩʭʝʤʘʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʽʙʨʦʟʫ ʪʘ ʨʝʧʘʨʘʮʽʾ ʧʨʠ ʨʽʟʥʠʭ ʥʦʟʦʣʦʛʽʯʥʠʭ ʬʦʨʤʘʭ, 

ʧʨʦʷʚʠ ʷʢʠʭ ʜʦʤʽʥʫʶʪʴ ʥʘ ʧʽʟʥʽʭ ʩʪʘʜʽʷʭ ʨʦʟʚʠʪʢʫ ʟʘʭʚʦʨʶʚʘʥʴ.   

ʅʘ ʩʴʦʛʦʜʥʽ ʟʥʘʯʥʽ ʟʫʩʠʣʣʷ ʩʧʨʷʤʦʚʫʶʪʴʩʷ ʥʘ ʧʦʰʫʢ ʩʧʦʣʫʢ, ʟʜʘʪʥʠʭ 

ʟʘʧʦʙʽʛʘʪʠ ʥʝʩʧʨʠʷʪʣʠʚʠʤ ʥʘʩʣʽʜʢʘʤ ʘʢʪʠʚʘʮʽʾ ʤʝʭʘʥʽʟʤʽʚ ʬʽʙʨʦʟʫ ʪʘ 

ʨʝʧʘʨʘʮʽʾ [31,32,33]. ɺʦʜʥʦʯʘʩ, ʥʘʚʽʪʴ ʩʪʦʩʦʚʥʦ ʤʝʜʠʢʘʤʝʥʪʽʚ ʟ 

ʧʽʜʪʚʝʨʜʞʝʥʠʤ ʘʥʪʠʬʽʙʨʦʪʠʯʥʠʤ ʘʙʦ ʧʨʦʨʝʛʝʥʝʨʘʪʦʨʥʠʤ ʝʬʝʢʪʦʤ, 

ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʚʠʚʯʝʥʠʤʠ ʦʢʨʝʤʽ ʚʘʞʣʠʚʽ ʧʠʪʘʥʥʷ ʱʦʜʦ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘ 

ʤʝʭʘʥʽʟʤʽʚ ʜʽʾ [34,35]. 
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ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʚʠʢʦʥʘʥʘ ʚ ʨʘʤʢʘʭ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ ʢʘʬʝʜʨʠ 

ʧʘʪʦʣʦʛʽʯʥʦʾ ʘʥʘʪʦʤʽʾ ʪʘ ʩʫʜʦʚʦʾ ʤʝʜʠʮʠʥʠ ʃʴʚʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɼʘʥʠʣʘ ɻʘʣʠʮʴʢʦʛʦ (ʃʅʄʋ) çɺʠʚʯʝʥʥʷ 

ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʠʭ ʪʘ ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʟʘʭʚʦʨʶʚʘʥʴ 

ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ, ʧʝʯʽʥʢʠ, ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʪʘ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʩʠʩʪʝʤ ʪʘ 

ʧʫʭʣʠʥ ʩʠʩʪʝʤʠ ʢʨʦʚʽ ʟ ʤʝʪʦʶ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʾʭ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠè 

(ˉ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 0108U001134; 2008-2012 ʨʨ.) ʽ çɺʠʚʯʝʥʥʷ 

ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʠʭ, ʝʪʽʦʣʦʛʽʯʥʠʭ ʪʘ ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʟʘʭʚʦʨʶʚʘʥʴ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ, ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ, ʪʨʘʚʥʦʾ, ʩʝʯʦʚʠʜʽʣʴʥʦʾ 

ʪʘ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʩʠʩʪʝʤ ʽ ʧʝʨʠʥʝʪʘʣʴʥʦʛʦ ʧʝʨʽʦʜʫ ʟ ʤʝʪʦʶ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʾʭ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠè (ˉ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 0113U000205; 2013-

2017 ʨʨ.). ɼʠʩʝʨʪʘʥʪʦʤ  ʚʠʢʦʥʘʥʦ ʬʨʘʛʤʝʥʪ ʨʦʙʦʪʠ ʱʦʜʦ ʚʠʚʯʝʥʥʷ 

ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʽʙʨʦʟʫ ʪʘ ʨʝʧʘʨʘʮʽʾ ʧʨʠ ɸʉɻ, ʅɸʉɻ ʪʘ 

ɺɻʉ. ʊʝʤʘ ʜʠʩʝʨʪʘʮʽʾ ʟʘʪʚʝʨʜʞʝʥʘ ʇʨʦʙʣʝʤʥʦʶ ʢʦʤʽʩʽʻʶ ʄʆɿ ʡ ʅɸʄʅ 

ʋʢʨʘʾʥʠ çʇʘʪʦʣʦʛʽʯʥʘ ʘʥʘʪʦʤʽʷè (ʧʨʦʪʦʢʦʣ  ˉ4 ʚʽʜ 13.04.2009 ʨ.) 

ʄʝʪʘ ʨʦʙʦʪʠ: ʚʩʪʘʥʦʚʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʤʦʨʬʦʛʝʥʝʟʫ ʬʽʙʨʦʟʫ ʪʘ 

ʨʝʧʘʨʘʮʽʾ ʧʨʠ ʘʣʢʦʛʦʣʴʥʦʤʫ ʫʨʘʞʝʥʥʽ ʧʝʯʽʥʢʠ, ʥʝʘʣʢʦʛʦʣʴʥʦʤʫ 

ʩʪʝʘʪʦʛʝʧʘʪʠʪʽ ʪʘ ʚʽʨʫʩʥʦʤʫ ʛʝʧʘʪʠʪʽ ʉ ʥʘ ʧʽʟʥʽʡ ʩʪʘʜʽʾ ʨʦʟʚʠʪʢʫ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ ʬʘʨʤʘʢʦʢʦʨʝʢʮʽʾ. 

ɿʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʥʷ: 

1. ʇʨʦʩʪʝʞʠʪʠ  ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʰʠʨʝʥʦʩʪʽ ʘʣʢʦʛʦʣʴʥʦʛʦ ʩʪʝʘʪʦʛʝʧʘʪʠʪʫ, 

ʥʝʘʣʢʦʛʦʣʴʥʦʛʦ ʩʪʝʘʪʦʛʝʧʘʪʠʪʫ ʪʘ ʚʽʨʫʩʥʦʛʦ ʛʝʧʘʪʠʪʫ ʉ ʥʘ ʘʨʭʽʚʥʦʤʫ  

ʘʚʪʦʧʩʽʡʥʦʤʫ ʤʘʪʝʨʽʘʣʽ. 

2. ɺʩʪʘʥʦʚʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʧʘʨʘʪʠʚʥʦʾ ʨʝʛʝʥʝʨʘʮʽʾ ʪʘ ʨʝʦʨʛʘʥʽʟʘʮʽʾ 

ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʫ ʨʽʟʥʠʭ ʪʢʘʥʠʥʥʠʭ ʢʦʤʧʘʨʪʤʝʥʪʘʭ ʥʘ 

ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʢʽʣʴʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʩʥʦʚʥʠʭ  ʢʣʽʪʠʥʥʠʭ 

ʧʦʧʫʣʷʮʽʡ. 
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3. ɼʘʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʤʦʨʬʦʛʝʥʝʪʠʯʥʠʤ ʚʘʨʽʘʥʪʘʤ  ʨʝʧʘʨʘʮʽʾ ʪʘ 

ʬʽʙʨʦʟʫ  ʧʝʯʽʥʢʠ ʥʘ ʦʩʥʦʚʽ ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʽʤʫʥʦʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʨʦʷʚʽʚ 

ʨʝʧʘʨʘʪʠʚʥʦʾ ʨʝʛʝʥʝʨʘʮʽʾ, ʨʝʦʨʛʘʥʽʟʘʮʽʾ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʧʨʠ 

ʨʽʟʥʠʭ ʛʽʩʪʦʪʦʧʦʛʨʘʬʽʯʥʠʭ ʬʦʨʤʘʭ ʬʽʙʨʦʟʫ. 

4. ɿôʷʩʫʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ  ʨʝʧʘʨʘʮʽʾ ʬʽʙʨʦʟʫ, ʪʢʘʥʠʥʥʦʾ ʨʝʦʨʛʘʥʽʟʘʮʽʾ ʪʘ 

ʾʭ ʨʝʛʨʝʩʽʾ ʽ ʪʠʧʦʚʠʭ ʧʨʦʷʚʽʚ ʧʦʰʢʦʜʞʝʥʥʷ/ʽʥʬʽʣʴʪʨʘʮʽʾ ʥʘ ʧʽʟʥʽʡ ʩʪʘʜʽʾ 

ʘʣʢʦʛʦʣʴʥʦʛʦ ʩʪʝʘʪʦʛʝʧʘʪʠʪʫ.  

5. ɺʠʷʚʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʧʘʨʘʮʽʾ ʽ ʬʽʙʨʦʟʫ ʪʘ ʾʭ ʪʠʧʦʚʽ ʘʩʦʮʽʘʮʽʾ ʟ 

ʽʥʰʠʤʠ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʧʨʦʷʚʘʤʠ ʥʘ ʧʽʟʥʽʡ ʩʪʘʜʽʾ ʥʝʘʣʢʦʛʦʣʴʥʦʛʦ 

ʩʪʝʘʪʦʛʝʧʘʪʠʪʫ. 

6. ɺʩʪʘʥʦʚʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʧʘʨʘʮʽʾ ʽ ʬʽʙʨʦʟʫ ʪʘ ʘʩʦʮʽʡʦʚʘʥʽ ʟ ʥʠʤʠ 

ʤʦʨʬʦʣʦʛʽʯʥʽ ʧʨʦʷʚʠ ʽʥʰʠʭ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʧʽʟʥʽʡ ʩʪʘʜʽʾ  

ʚʽʨʫʩʥʦʛʦ ʛʝʧʘʪʠʪʫ ʉ. 

7. ɺʠʟʥʘʯʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʧʘʨʘʮʽʾ ʽ ʬʽʙʨʦʟʫ ʪʘ ʘʩʦʮʽʡʦʚʘʥʽ ʟ ʥʠʤʠ 

ʤʦʨʬʦʣʦʛʽʯʥʽ ʧʨʦʷʚʠ ʽʥʰʠʭ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʧʨʠ ʧʦʻʜʥʘʥʥʽ 

ʘʣʢʦʛʦʣʴʥʦʛʦ ʩʪʝʘʪʦʛʝʧʘʪʠʪʫ, ʥʝʘʣʢʦʛʦʣʴʥʦʛʦ ʩʪʝʘʪʦʛʝʧʘʪʠʪʫ ʪʘ 

ʚʽʨʫʩʥʦʛʦ ʛʝʧʘʪʠʪʫ ʉ. 

8. ʈʦʟʨʦʙʠʪʠ ʧʘʪʦʛʽʩʪʦʣʦʛʽʯʥʽ ʢʨʠʪʝʨʽʾ ʘʣʢʦʛʦʣʴʥʦʛʦ ʩʪʝʘʪʦʛʝʧʘʪʠʪʫ, 

ʥʝʘʣʢʦʛʦʣʴʥʦʛʦ ʩʪʝʘʪʦʛʝʧʘʪʠʪʫ ʪʘ ʚʽʨʫʩʥʦʛʦ ʛʝʧʘʪʠʪʫ ʉ ʥʘ ʧʽʟʥʽʡ ʩʪʘʜʽʾ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ ʩʭʝʤʫ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʧʨʘʢʪʠʯʥʽʡ ʨʦʙʦʪʽ 

ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʘ. 

9. ɺʠʷʚʠʪʠ ʚʧʣʠʚ ʫʨʩʦʜʝʟʦʢʩʠʭʦʣʝʚʦʾ ʢʠʩʣʦʪʠ ʥʘ ʨʦʟʚʠʪʦʢ ʧʨʦʮʝʩʽʚ 

ʬʽʙʨʦʟʫ ʪʘ ʨʝʧʘʨʘʮʽʾ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʭʨʦʥʽʯʥʦʛʦ ʪʦʢʩʠʯʥʦʛʦ ʫʨʘʞʝʥʥʷ 

ʧʝʯʽʥʢʠ. 

10. ɺʠʟʥʘʯʠʪʠ ʚʧʣʠʚ ʧʽʦʛʣʽʪʘʟʦʥʫ ʥʘ ʨʦʟʚʠʪʦʢ ʧʨʦʮʝʩʽʚ ʬʽʙʨʦʟʫ ʪʘ 

ʨʝʧʘʨʘʮʽʾ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʭʨʦʥʽʯʥʦʛʦ ʪʦʢʩʠʯʥʦʛʦ ʫʨʘʞʝʥʥʷ ʧʝʯʽʥʢʠ. 

 

ʆʙô̒ ʢʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʭʨʦʥʽʯʥʠʡ ʩʪʝʘʪʦʛʝʧʘʪʠʪ ʪʘ ʚʽʨʫʩʥʠʡ ʛʝʧʘʪʠʪ ʉ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ:  ʤʦʨʬʦʛʝʥʝʟ ʨʝʧʘʨʘʮʽʾ ʪʘ ʬʽʙʨʦʟʫ ʧʨʠ 

ʭʨʦʥʽʯʥʦʤʫ ʩʪʝʘʪʦʛʝʧʘʪʠʪʽ ʪʘ ʚʽʨʫʩʥʦʤʫ ʛʝʧʘʪʠʪʽ ʉ. 
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ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ɼʣʷ ʚʠʚʯʝʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʨʦʷʚʽʚ ʧʨʦʮʝʩʽʚ 

ʟʘʛʦʻʥʥʷ ʪʘ ʜʠʬʝʨʝʥʮʽʡʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʟʘʭʚʦʨʶʚʘʥʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʦʩʴ 

ʛʽʩʪʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʶ ʤʝʪʦʜʠʢʦʶ. ɼʣʷ ʚʠʷʚʣʝʥʥʷ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʦʨʬʦʛʝʥʝʟʫ ʬʽʙʨʦʟʫ ʪʘ ʨʝʧʘʨʘʮʽʾ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ 

ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʙʦʨʫ ʚʽʜʧʦʚʽʜʥʠʭ ʤʘʨʢʝʨʽʚ 

ʪʘ ʝʣʝʢʪʨʦʥʥʘ ʤʽʢʨʦʩʢʦʧʽʷ. ɼʣʷ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʦʜʝʨʞʘʥʠʭ ʜʘʥʠʭ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʤʦʨʬʦʤʝʪʨʠʯʥʠʡ ʘʥʘʣʽʟ ʟʦʙʨʘʞʝʥʴ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʚʽʜʧʦʚʽʜʥʦʾ ʢʦʤʧôʁ ʪʝʨʥʦʾ ʧʨʦʛʨʘʤʠ. ɼʣʷ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʟʘʣʝʞʥʦ ʚʽʜ 

ʭʘʨʘʢʪʝʨʫ ʜʘʥʠʭ (ʨʘʥʛʦʚʽ, ʧʘʨʘʤʝʪʨʠʯʥʽ, ʷʢʽʩʥʽ), ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʴ ʤʝʪʦʜʠ 

ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʪʘ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʚʽʜʧʦʚʽʜʥʠʭ ʢʨʠʪʝʨʽʾʚ 

ʪʘ ʨʦʟʨʦʙʢʦʶ ʤʦʜʝʣʝʡ ʜʣʷ ʢʦʞʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ. ɿ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ 

ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʤʦʜʝʣʝʡ, ʥʘʤʠ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʪʦʯʥʽʩʪʴ, 

ʩʧʝʮʠʬʽʯʥʽʩʪʴ ʪʘ ʯʫʪʣʠʚʽʩʪʴ, ʧʦʟʠʪʠʚʥʝ ʪʘ ʥʝʛʘʪʠʚʥʝ ʧʝʨʝʜʙʘʯʫʚʘʣʴʥʝ 

ʟʥʘʯʝʥʥʷ ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʤʘʪʝʤʘʪʠʯʥʠʭ ʨʽʚʥʷʥʴ 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɺʧʝʨʰʝ ʥʘ ʧʽʟʥʽʡ ʩʪʘʜʽʾ 

ʘʣʢʦʛʦʣʴʥʦʛʦ, ʥʝʘʣʢʦʛʦʣʴʥʦʛʦ ʩʪʝʘʪʦʛʝʧʘʪʠʪʫ ʪʘ ʚʽʨʫʩʥʦʛʦ ʛʝʧʘʪʠʪʫ ʉ 

ʚʠʷʚʣʝʥʦ ʧʝʨʝʚʘʞʘʥʥʷ ʨʝʧʘʨʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ (ʨʝʛʝʥʝʨʘʮʽʾ ʪʘ ʨʝʦʨʛʘʥʽʟʘʮʽʾ 

ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ) ʫ ʧʝʨʠʧʦʨʪʘʣʴʥʦʤʫ/ʧʝʨʠʩʝʧʪʘʣʴʥʦʤʫ 

ʢʦʤʧʘʨʪʤʝʥʪʽ.  

ʅʘ ʧʽʜʩʪʘʚʽ ʽʥʪʝʛʨʘʮʽʾ ʧʨʦʷʚʽʚ ʘʢʪʠʚʥʦʩʪʽ ʦʩʥʦʚʥʠʭ ʢʣʽʪʠʥʥʠʭ 

ʧʦʧʫʣʷʮʽʡ ʧʨʠ ʨʽʟʥʠʭ ʛʽʩʪʦʪʦʧʦʛʨʘʬʽʯʥʠʭ ʬʦʨʤʘʭ ʬʽʙʨʦʟʫ ʚʧʝʨʰʝ ʚʠʜʽʣʝʥʦ 

ʪʨʠ ʤʦʨʬʦʛʝʥʝʪʠʯʥʽ ʚʘʨʽʘʥʪʠ/ʧʘʪʪʝʨʥʠ ʨʝʧʘʨʘʮʽʾ/ʬʽʙʨʦʟʫ. ʇʨʠ ʧʝʨʰʦʤʫ 

ʚʘʨʽʘʥʪʽ  ʥʝʟʥʘʯʥʦ ʚʠʨʘʞʝʥʽ ʧʨʦʷʚʠ ʨʝʧʘʨʘʪʠʚʥʦʾ ʨʝʛʝʥʝʨʘʮʽʾ ʚ 

ʽʥʪʨʘʣʦʙʫʣʷʨʥʽʡ ʥʽʰʽ ʘʩʦʮʽʶʶʪʴʩʷ ʽʟ ʟʥʘʯʥʠʤ ʬʽʙʨʦʟʦʤ ʫ ʮʝʥʪʨʦʣʦʙʫʣʷʨʥʠʭ 

ʚʽʜʜʽʣʘʭ. ʇʨʠ ʜʨʫʛʦʤʫ ʚʘʨʽʘʥʪʽ ʧʦʤʽʨʥʦ ʚʠʨʘʞʝʥʽ ʧʨʦʷʚʠ ʨʝʧʘʨʘʮʽʾ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʚ ʦʙʦʭ ʥʽʰʘʭ ʨʝʛʝʥʝʨʘʮʽʾ ʪʘ ʘʩʦʮʽʶʶʪʴʩʷ ʟ ʧʝʨʠʩʝʧʪʘʣʴʥʠʤ 

ʬʽʙʨʦʟʦʤ. ʇʨʠ ʪʨʝʪʴʦʤʫ ʚʘʨʽʘʥʪʽ ï ʚʠʨʘʞʝʥʘ ʨʝʧʘʨʘʮʽʷ ʫ ʧʝʨʠʧʦʨʪʘʣʴʥʠʭ 

ʚʽʜʜʽʣʘʭ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʥʘʯʥʠʤ ʧʝʨʠʜʫʢʪʘʣʴʥʠʤ ʬʽʙʨʦʟʦʤ. ʆʙôʻʢʪʠʚʥʦ  

ʧʽʜʪʚʝʨʜʞʝʥʘ ʫʯʘʩʪʴ ʧʦʧʫʣʷʮʽʾ ʽʥʪʝʨʩʪʠʮʽʡʥʠʭ ʢʣʽʪʠʥ ï CD117+ ʪʝʣʦʮʠʪʽʚ  ʫ 

ʨʝʛʫʣʷʮʽʾ ʢʣʽʪʠʥʥʦ-ʤʘʪʨʠʢʩʥʠʭ ʚʟʘʻʤʦʜʽʡ ʥʘ ʧʽʟʥʽʡ ʩʪʘʜʽʾ ʭʨʦʥʽʯʥʦʛʦ 
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ʛʝʧʘʪʠʪʫ ʥʘ ʦʩʥʦʚʽ ʚʠʷʚʣʝʥʦʛʦ ʾʭ ʢʽʣʴʢʽʩʥʦʛʦ ʧʝʨʝʚʘʞʘʥʥʷ ʧʨʠ ʧʝʨʰʦʤʫ ʪʘ 

ʜʨʫʛʦʤʫ ʤʦʨʬʦʛʝʥʝʪʠʯʥʦʤʫ ʚʘʨʽʘʥʪʽ ʨʝʧʘʨʘʮʽʾ/ʬʽʙʨʦʟʫ. 

ɺʧʝʨʰʝ ʜʦʚʝʜʝʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫʨʘʭʫʚʘʥʥʷ ʧʝʨʝʚʘʞʘʶʯʦʛʦ 

ʤʦʨʬʦʛʝʥʝʪʠʯʥʦʛʦ ʚʘʨʽʘʥʪʫ ʨʝʧʘʨʘʮʽʾ ʪʘ ʬʽʙʨʦʟʫ ʧʨʠ ʜʠʬʝʨʝʥʮʽʡʥʽʡ 

ʜʽʘʛʥʦʩʪʠʮʽ ʘʣʢʦʛʦʣʴʥʦʛʦ ʩʪʝʘʪʦʛʝʧʘʪʠʪʫ, ʥʝʘʣʢʦʛʦʣʴʥʦʛʦ ʩʪʝʘʪʦʛʝʧʘʪʠʪʫ ʪʘ 

ʚʽʨʫʩʥʦʛʦ ʛʝʧʘʪʠʪʫ ʉ ʥʘ ʧʽʟʥʽʡ ʩʪʘʜʽʾ ʨʦʟʚʠʪʢʫ ʚ ʢʦʤʧʣʝʢʩʽ ʟ ʧʨʦʷʚʘʤʠ 

ʨʝʦʨʛʘʥʽʟʘʮʽʾ ʪʢʘʥʠʥʠ, ʨʝʛʨʝʩʽʾ ʬʽʙʨʦʟʫ/ʨʝʦʨʛʘʥʽʟʘʮʽʾ ʪʘ 

ʧʦʰʢʦʜʞʝʥʥʷ/ʽʥʬʽʣʴʪʨʘʮʽʾ.  

ʅʘ ʦʩʥʦʚʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʘʪʦʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʢʘʥʠʥʠ 

ʧʝʯʽʥʢʠ ʚʜʦʩʢʦʥʘʣʝʥʦ ʩʧʝʢʪʨ ʥʘʧʽʚʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʦʰʢʦʜʞʝʥʥʷ, 

ʢʣʽʪʠʥʥʦʾ ʽʥʬʽʣʴʪʨʘʮʽʾ, ʟʘʛʦʻʥʥʷ ʪʘ ʪʢʘʥʠʥʥʦʾ ʨʝʦʨʛʘʥʽʟʘʮʽʾ, ʷʢʽ ʤʘʢʩʠʤʘʣʴʥʦ 

ʧʦʚʥʦ ʦʧʠʩʫʶʪʴ ʤʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʪʢʘʥʠʥʠ ʧʝʯʽʥʢʠ ʧʨʠ ʭʨʦʥʽʯʥʦʤʫ 

ʛʝʧʘʪʠʪʽ ʨʽʟʥʦʾ ʝʪʽʦʣʦʛʽʾ ʥʘ  ʧʽʟʥʽʡ ʩʪʘʜʽʾ ʨʦʟʚʠʪʢʫ ʟʘʭʚʦʨʶʚʘʥʥʷ. ɺʧʝʨʰʝ 

ʦʙʛʨʫʥʪʦʚʘʥʘ ʜʽʘʛʥʦʩʪʠʯʥʘ ʟʥʘʯʠʤʽʩʪʴ ʜʫʢʪʫʣʷʨʥʦʾ ʨʝʘʢʮʽʾ (R=0,65, p<0,05), 

ʷʢʘ ʧʝʨʝʚʠʱʫʻ ʨʦʣʴ ʽʥʰʠʭ ʦʟʥʘʢ ʨʝʦʨʛʘʥʽʟʘʮʽʾ ʪʢʘʥʠʥʠ ʪʘ, ʟʦʢʨʝʤʘ,  ʬʽʙʨʦʟʫ 

(R=0,48, p<0,05). ɺʘʞʣʠʚʠʤ ʚʠʩʥʦʚʢʦʤ ʻ ʪʘʢʦʞ ʜʽʘʛʥʦʩʪʠʯʥʘ ʟʥʘʯʫʱʽʩʪʴ 

ʧʨʦʷʚʽʚ ʧʦʰʢʦʜʞʝʥʥʷ/ʽʥʬʽʣʴʪʨʘʮʽʾ, ʷʢʘ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʝʨʩʠʩʪʝʥʮʽʶ ʪʠʧʦʚʠʭ 

ʦʟʥʘʢ ʘʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ ʥʘʚʽʪʴ ʥʘ ʧʽʟʥʽʭ ʩʪʘʜʽʷʭ ʟʘʭʚʦʨʶʚʘʥʴ. 

ɼʣʷ ʧʨʘʢʪʠʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʪʨʴʦʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʟ ʚʽʜʧʦʚʽʜʥʠʤ 

ʨʝʟʫʣʴʪʫʶʯʠʤ ʨʽʚʥʷʥʥʷʤ ʪʘ ʚʠʟʥʘʯʝʥʦ ʧʦʢʘʟʥʠʢʠ ʾʾ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ: ʜʣʷ 

ʚʽʨʫʩʥʦʛʦ ʛʝʧʘʪʠʪʫ ʉ (ʯʫʪʣʠʚʽʩʪʴ 89,33%, ʩʧʝʮʠʬʽʯʥʽʩʪʴ 85,47%), ʜʣʷ 

ʘʣʢʦʛʦʣʴʥʦʛʦ ʩʪʝʘʪʦʛʝʧʘʪʠʪʫ (ʯʫʪʣʠʚʽʩʪʴ 65,09%, ʩʧʝʮʠʬʽʯʥʽʩʪʴ 97,04%) ʽ ʜʣʷ 

ʥʝʘʣʢʦʛʦʣʴʥʦʛʦ ʩʪʝʘʪʦʛʝʧʘʪʠʪʫ (ʯʫʪʣʠʚʽʩʪʴ 86,27%, ʩʧʝʮʠʬʽʯʥʽʩʪʴ 65,70%). 

ɼʽʩʪʘʣʦ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʜʦʩʣʽʜʞʝʥʥʷ ʬʘʨʤʘʢʦʪʝʨʘʧʝʚʪʠʯʥʦʾ 

ʢʦʨʝʢʮʽʾ ʤʝʭʘʥʽʟʤʽʚ ʬʽʙʨʦʟʫ ʪʘ ʨʝʧʘʨʘʮʽʾ. ɺʧʝʨʰʝ ʧʨʠ ʭʨʦʥʽʯʥʦʤʫ 

ʧʨʦʬʽʣʘʢʪʠʯʥʦʤʫ (ʨʘʟʦʤ ʟ ʪʝʪʨʘʭʣʦʨʤʝʪʘʥʦʤ) ʚʚʝʜʝʥʥʽ ʱʫʨʘʤ 

ʫʨʩʦʜʝʟʦʢʩʠʭʦʣʝʚʦʾ ʢʠʩʣʦʪʠ (ʚ ʜʦʟʽ 15 ʤʛ/ʢʛ ʤʘʩʠ ʪʽʣʘ) ʪʘ ʧʽʦʛʣʽʪʘʟʦʥʫ (ʚ ʜʦʟʽ 

500 ʤʢʛ/ʢʛ ʤʘʩʠ ʪʽʣʘ) ʧʦʢʘʟʘʥʦ ʥʘʷʚʥʽʩʪʴ ʾʭ ʘʥʪʠʬʽʙʨʦʪʠʯʥʦʛʦ ʝʬʝʢʪʫ ʪʘ 
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ʚʩʪʘʥʦʚʣʝʥʦ ʧʨʦʨʝʛʝʥʝʨʘʪʦʨʥʠʡ ʚʧʣʠʚ ʧʽʦʛʣʽʪʘʟʦʥʫ ʥʘ ʦʩʥʦʚʽ ʚʠʷʚʣʝʥʥʷ 

ʛʽʧʝʨʧʣʘʟʽʾ ʦʚʘʣʴʥʠʭ ʢʣʽʪʠʥ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɺ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ 

ʚʧʝʨʰʝ ʦʙʛʨʫʥʪʦʚʘʥʦ ʧʦʣʦʞʝʥʥʷ ʧʨʦ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ 

ʤʦʨʬʦʛʝʥʝʪʠʯʥʦʛʦ ʚʘʨʽʘʥʪʫ ʬʽʙʨʦʟʫ ʪʘ ʨʝʧʘʨʘʮʽʾ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʜʽʘʛʥʦʩʪʠʢʠ 

ʘʣʢʦʛʦʣʴʥʦʛʦ ʩʪʝʘʪʦʛʝʧʘʪʠʪʫ, ʥʝʘʣʢʦʛʦʣʴʥʦʛʦ ʩʪʝʘʪʦʛʝʧʘʪʠʪʫ ʪʘ ʚʽʨʫʩʥʦʛʦ 

ʛʝʧʘʪʠʪʫ ʉ ʥʘ ʧʽʟʥʽʡ ʩʪʘʜʽʾ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʅʘ ʦʩʥʦʚʽ ʽʥʪʝʛʨʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ 

ʛʽʩʪʦʣʦʛʽʯʥʠʭ, ʛʽʩʪʦʭʽʤʽʯʥʠʭ ʪʘ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʦʧʪʠʤʘʣʴʥʠʡ ʧʝʨʝʣʽʢ ʢʽʣʴʢʽʩʥʠʭ ʢʨʠʪʝʨʽʾʚ, ʘ ʪʘʢʦʞ ʤʝʪʦʜʽʚ ʽ 

ʤʝʪʦʜʠʢ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʦʨʬʦʛʝʥʝʪʠʯʥʦʛʦ ʚʘʨʽʘʥʪʫ ʨʝʧʘʨʘʮʽʾ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʜʘʥʠʭ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʭʨʦʥʽʯʥʦʛʦ ʩʪʝʘʪʦʛʝʧʘʪʠʪʫ ʪʘ ʚʽʨʫʩʥʦʛʦ ʛʝʧʘʪʠʪʫ ʉ  ʨʦʟʨʦʙʣʝʥʦ ʧʝʨʝʣʽʢ 

ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʠʭ ʢʨʠʪʝʨʽʾʚ ʜʣʷ ʦʧʠʩʫ ʪʘ ʦʮʽʥʢʠ ʟʤʽʥ ʫ ʪʢʘʥʠʥʽ ʧʝʯʽʥʢʠ 

(çʆʩʥʦʚʥʽ ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʽ ʢʨʠʪʝʨʽʾ ʜʠʬʝʨʝʥʮʽʡʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʚʽʨʫʩʥʦʛʦ 

ʛʝʧʘʪʠʪʫ ʉ, ʘʣʢʦʛʦʣʴʥʦʛʦ ʽ ʥʝʘʣʢʦʛʦʣʴʥʦʛʦ ʩʪʝʘʪʦʛʝʧʘʪʠʪ̔ ʚ ʥʘ ʝʪʘʧʽ 

ʮʠʨʦʪʠʯʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾè; ʩʚʽʜʦʮʪʚʦ ʧʨʦ ʨʝʻʩʪʨʘʮʽʶ ʘʚʪʦʨʩʴʢʦʛʦ ʧʨʘʚʘ ʥʘ 

ʪʚʽʨ ˉ 73932 ʚʽʜ 25.09.2017 (ʜʦʜʘʪʦʢ ɸ). ɼʣʷ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʧʦʨʫʰʝʥʴ ʦʙʤʽʥʫ 

ʣʽʧʽʜʽʚ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʭʝʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʦʾ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ 

ʣʠʩʪʽ çʆʮʽʥʢʘ ʟʤʽʥ ʧʝʯʽʥʢʠ ʟ ʦʟʥʘʢʘʤʠ ʩʪʝʘʪʦʟʫè (ˉ 158, 2010) (ʜʦʜʘʪʦʢ ɹ). 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʬʘʟʠ ʪʘ ʩʪʘʜʽʾ ʟʘʭʚʦʨʶʚʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʦʮʽʥʦʯʥʦʾ ʰʢʘʣʠ  (çʉʧʦʩʽʙ ʚʠʟʥʘʯʝʥʥʷ ʬʘʟʠ ʭʨʦʥʽʯʥʦʛʦ ʘʣʢʦʛʦʣʴʥʦʛʦ, 

ʥʝʘʣʢʦʛʦʣʴʥʦʛʦ ʩʪʝʘʪʦʛʝʧʘʪʠʪʫ ʪʘ ʚʽʨʫʩʥʦʛʦ ʛʝʧʘʪʠʪʫ ʉè (ʇʘʪʝʥʪ ʥʘ ʢʦʨʠʩʥʫ 

ʤʦʜʝʣʴ  ˉ119816 UA, ʄʇʂ G01N 1/06, G01N 33/576 ɿʘʷʚʣ. 18.04.2017; 

ʆʧʫʙʣ. 10.10.2017, ɹʶʣ.ˉ 19) (ʜʦʜʘʪʦʢ ɺ). ɼʣʷ ʜʠʬʝʨʝʥʮʽʡʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ 

ʭʨʦʥʽʯʥʠʭ ʛʝʧʘʪʠʪʽʚ ʨʽʟʥʦʾ ʝʪʽʦʣʦʛʽʾ ʥʘ ʧʽʟʥʽʡ ʩʪʘʜʽʾ ʨʦʟʚʠʪʢʫ ʩʪʚʦʨʝʥʦ ʪʘ 

ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʭʝʤʫ ʾʾ ʧʨʦʚʝʜʝʥʥʷ (çʉʧʦʩʽʙ ʤʦʨʬʦʣʦʛʽʯʥʦʾ 

ʜʽʘʛʥʦʩʪʠʢʠ ʘʣʢʦʛʦʣʴʥʦʛʦ, ʥʝʘʣʢʦʛʦʣʴʥʦʛʦ ʩʪʝʘʪʦʛʝʧʘʪʠʪʫ ʪʘ ʚʽʨʫʩʥʦʛʦ 

ʛʝʧʘʪʠʪʫ ʉè (ʇʘʪʝʥʪ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ ˉ109581 UA, ʄʇʂ G01N 33/48 

ɿʘʷʚʣ. 14.03.2016. ʆʧʫʙʣ. 25.08.2016, ɹʶʣ.ˉ 16) (ʜʦʜʘʪʦʢ ɼ). ʎʷ ʩʭʝʤʘ ʙʫʣʘ 

ʚʢʣʶʯʝʥʘ ʫ  çʇʝʨʝʣʽʢ ʥʘʫʢʦʚʦʾ (ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ) ʧʨʦʜʫʢʮʽʾ, ʧʨʠʟʥʘʯʝʥʦʾ 
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ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʦʩʷʛʥʝʥʴ ʤʝʜʠʯʥʦʾ ʥʘʫʢʠ ʫ ʩʬʝʨʫ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʫ 

2017 ʨʦʮʽè (  ̄4).  

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʫ ʧʝʯʽʥʮʽ ʱʫʨʽʚ ʧʨʠ ʾʾ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʪʦʢʩʠʯʥʦʤʫ ʭʨʦʥʽʯʥʦʤʫ ʧʦʰʢʦʜʞʝʥʥʽ, ʟʫʤʦʚʣʝʥʦʤʫ 

ʚʚʝʜʝʥʥʷʤ ʪʝʪʨʘʭʣʦʨʤʝʪʘʥʫ, ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʽʥʪʝʛʨʘʪʠʚʥʽ ʤʦʨʬʦʣʦʛʽʯʥʽ 

ʢʨʠʪʝʨʽʾ ʧʨʦʮʝʩʽʚ ʧʦʰʢʦʜʞʝʥʥʷ, ʬʽʙʨʦʟʫ ʽ ʨʝʧʘʨʘʮʽʾ ʪʘ ʩʭʝʤʫ ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ.  

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʨʦʟʨʦʙʣʝʥʽ ʥʘ ʾʭ ʦʩʥʦʚʽ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʧʦʟʠʪʠʚʥʠʤ ʜʽʘʛʥʦʩʪʠʯʥʠʤ ʝʬʝʢʪʦʤ ʚʧʨʦʚʘʜʞʝʥʽ ʫ ʧʨʘʢʪʠʯʥʫ 

ʨʦʙʦʪʫ ʃʴʚʽʚʩʴʢʦʛʦ, ɺʦʣʠʥʩʴʢʦʛʦ, ʊʝʨʥʦʧʽʣʴʩʴʢʦʛʦ ʪʘ ʏʝʨʥʽʚʝʮʴʢʦʛʦ 

ʦʙʣʘʩʥʠʭ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʽʯʥʠʭ ʙʶʨʦ, ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʭ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʽʯʥʠʭ 

ʚʽʜʜʽʣʝʥʴ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʾ, ʈʽʚʥʝʥʩʴʢʦʾ, ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʦʙʣʘʩʥʠʭ ʢʣʽʥʽʯʥʠʭ 

ʣʽʢʘʨʝʥʴ, ɼʝʨʞʘʚʥʦʛʦ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʽʯʥʦʛʦ ʮʝʥʪʨʫ ʋʢʨʘʾʥʠ 

ʤ.ʍʤʝʣʴʥʠʮʴʢʠʡ, ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʽʯʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ  ʂʠʾʚʩʴʢʦʾ ʤʽʩʴʢʦʾ ʣʽʢʘʨʥʽ 

ˉ4 ʪʘ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʽʯʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ  ʂʠʾʚʩʴʢʦʾ ʤʽʩʴʢʦʾ ʣʽʢʘʨʥʽ ˉ10. 

ʆʩʥʦʚʥʽ ʪʝʦʨʝʪʠʯʥʽ ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ 

ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʥʘ ʢʘʬʝʜʨʽ ʧʘʪʦʣʦʛʽʯʥʦʾ ʘʥʘʪʦʤʽʾ ʪʘ ʩʫʜʦʚʦʾ ʤʝʜʠʮʠʥʠ 

ʃʅʄʋ, ʢʘʬʝʜʨʽ ʧʘʪʦʣʦʛʽʯʥʦʾ ʘʥʘʪʦʤʽʾ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʢʘʬʝʜʨʽ ʧʘʪʦʣʦʛʽʯʥʦʾ ʘʥʘʪʦʤʽʾ ʟ ʩʝʢʮʽʡʥʠʤ ʢʫʨʩʦʤ ʪʘ 

ʩʫʜʦʚʦʾ ʤʝʜʠʮʠʥʠ ɼɺʅɿ çʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ɯ.ʗ.ɻʦʨʙʘʯʝʚʩʴʢʦʛʦè, ʢʘʬʝʜʨʽ ʧʘʪʦʤʦʨʬʦʣʦʛʽʾ ʪʘ ʩʫʜʦʚʦʾ ʤʝʜʠʮʠʥʠ 

ɹʫʢʦʚʠʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ (ʜʦʜʘʪʦʢ ɽ).  

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɸʚʪʦʨʦʤ ʦʩʦʙʠʩʪʦ ʙʫʣʦ ʦʙˇʨʫʥʪʦʚʘʥʦ 

ʘʢʪʫʘʣʴʥʽʩʪʴ ʽ ʥʝʦʙʭʽʜʥʽʩʪʴ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʟʥʘʯʝʥʦ ʡʦʛʦ ʥʘʧʨʷʤ, ʤʝʪʫ 

ʽ ʟʘʚʜʘʥʥʷ. ʉʘʤʦʩʪʽʡʥʦ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʘʨʭʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʘ 10 ʨʦʢʽʚ, 

ʤʘʢʨʦ- ʪʘ ʤʽʢʨʦʩʢʦʧʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʪʦʯʥʠʭ ʘʚʪʦʧʩʽʡʥʠʭ ʪʘ ʙʽʦʧʩʽʡʥʠʭ 

ʚʠʧʘʜʢʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʽʩʪʦʣʦʛʽʯʥʠʭ, ʛʽʩʪʦʭʽʤʽʯʥʠʭ ʪʘ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ 

ʤʝʪʦʜʽʚ. ɺʠʷʚʣʝʥʽ ʤʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʘʚʪʦʨ ʩʘʤʦʩʪʽʡʥʦ ʦʮʽʥʶʚʘʣʘ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʦʨʬʦʤʝʪʨʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʟʦʙʨʘʞʝʥʴ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʢʽʣʴʢʽʩʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ. ɼʠʩʝʨʪʘʥʪ ʧʨʦʚʝʣʘ ʩʠʩʪʝʤʘʪʠʟʘʮʽʶ, ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ, ʘʥʘʣʽʟ 
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ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ, ʦʙˇʨʫʥʪʫʚʘʣʘ ʥʘʫʢʦʚʽ ʧʦʣʦʞʝʥʥʷ, 

ʚʠʩʥʦʚʢʠ ʪʘ ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ. ɸʚʪʦʨ ʩʘʤʦʩʪʽʡʥʦ ʧʽʜʛʦʪʫʚʘʣʘ ʥʘʫʢʦʚʽ 

ʜʘʥʽ ʜʦ ʧʫʙʣʽʢʘʮʽʾ, ʥʘʧʠʩʘʣʘ ʽ ʦʬʦʨʤʠʣʘ ʚʩʽ ʨʦʟʜʽʣʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ. 

ɸʚʪʦʨʦʤ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʽʜʝʾ ʘʙʦ ʨʦʟʨʦʙʢʠ ʩʧʽʚʘʚʪʦʨʽʚ ʧʫʙʣʽʢʘʮʽʡ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ 

ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʘ ʦʙʛʦʚʦʨʶʚʘʣʠʩʴ ʥʘ: 9-ʤʫ ʪʘ 10-ʤʫ ʂʦʥʛʨʝʩʽ ʧʘʪʦʣʦʛʽʚ  

ʋʢʨʘʾʥʠ (ʃʫʛʘʥʩʴʢ, 2013, ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ-ʗʨʝʤʯʝ, 2018), ʍɯɯɯ, ʍɯV, ʍVɯ ʪʘ 

ʍVɯɯ ʢʦʥʛʨʝʩʘʭ ʉʚʽʪʦʚʦʾ ʬʝʜʝʨʘʮʽʾ ʫʢʨʘʾʥʩʴʢʠʭ ʣʽʢʘʨʩʴʢʠʭ ʪʦʚʘʨʠʩʪʚ (ʃʴʚʽʚ, 

2010, ɼʦʥʝʮʴʢ, 2012, ʂʠʾʚ, 2016, ʊʝʨʥʦʧʽʣʴ, 2018), ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ ʽ ʧʣʝʥʫʤʽ ɸʩʦʮʽʘʮʽʾ 

ʽʥʬʝʢʮʽʦʥʽʩʪʽʚ ʋʢʨʘʾʥʠ çʊʨʫʜʥʦʱʽ ʜʽʘʛʥʦʩʪʠʢʠ ʽ ʪʝʨʘʧʽʾ ʽʥʬʝʢʮʽʡʥʠʭ ʭʚʦʨʦʙè 

(ʉʫʤʠ, 2011), ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʄʦʨʬʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ 

ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʾ ʚ ʥʦʨʤʽ ʪʘ ʧʘʪʦʣʦʛʽʾè (ʊʝʨʥʦʧʽʣʴ, 2011), ɯV ʅʘʮʽʦʥʘʣʴʥʦʤʫ 

ʟôʾʟʜʽ ʬʘʨʤʘʢʦʣʦʛʽʚ ʋʢʨʘʾʥʠ (ʂʠʾʚ, 2011), ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ 

çɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʩʫʯʘʩʥʦʾ ʧʘʪʦʤʦʨʬʦʣʦʛʽʾè, ʧʨʠʩʚʷʯʝʥʦʾ 90-ʨʽʯʯʶ ʟ ʜʥʷ 

ʟʘʩʥʫʚʘʥʥʷ ʢʘʬʝʜʨʠ ʧʘʪʦʣʦʛʽʯʥʦʾ ʽ ʪʦʧʦʛʨʘʬʽʯʥʦʾ ʘʥʘʪʦʤʽʾ ʅʘʮʽʦʥʘʣʴʥʦʾ 

ʤʝʜʠʯʥʦʾ ʘʢʘʜʝʤʽʾ ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʦʩʚʽʪʠ ʽʤ. ʇ.ʃ.ʐʫʧʠʢʘ (ʂʠʾʚ,  2012), 4
th
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digestive tractò (Kiev, 2012); ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɸʢʪʫʘʣʴʥʽ 

ʧʨʦʙʣʝʤʠ ʩʫʯʘʩʥʦʾ ʧʘʪʦʣʦʛʽʯʥʦʾ ʘʥʘʪʦʤʽʾè, ʂʠʾʚ (2017) (ɼʦʜʘʪʦʢ ɾ). 

ʇʫʙʣʽʢʘʮʽʾ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʾ ʚʠʢʣʘʜʝʥʽ ʫ 48 

ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʨʦʙʦʪʘʭ, ʩʝʨʝʜ ʷʢʠʭ 31 ʩʪʘʪʪʷ, ʫ ʪʦʤʫ ʯʠʩʣʽ  29 ï ʫ ʬʘʭʦʚʠʭ 

ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʥʷʭ, ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ  ʄʆʅ ʋʢʨʘʾʥʠ (ʟ ʥʠʭ 5 ï ʫ ʚʠʜʘʥʥʷʭ, ʱʦ 

ʚʢʣʶʯʝʥʽ ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟ, 1 ʩʪʘʪʪʷ ï ʫ ʟʘʨʫʙʽʞʥʦʤʫ 

ʥʘʫʢʦʚʦʤʫ ʚʠʜʘʥʥʽ (ɹʽʣʦʨʫʩʽʷ), 2 ʩʪʘʪʪʽ ï ʚ ʽʥʰʠʭ ʚʠʜʘʥʥʷʭ, 13 ʨʦʙʽʪ ï ʫ 

ʤʘʪʝʨʽʘʣʘʭ ʢʦʥʬʝʨʝʥʮʽʡ, ʢʦʥʛʨʝʩʽʚ ʪʘ ʟôʾ ʟʜʫ, ʜʚʘ ʧʘʪʝʥʪʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ, 

ʦʜʠʥ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʣʠʩʪ ʪʘ ʦʜʥʝ ʘʚʪʦʨʩʴʢʝ ʧʨʘʚʦ ʥʘ ʪʚʽʨ (ɼʦʜʘʪʦʢ ʀ).  

ʆʙʩʷʛ ʪʘ ʩʪʨʫʢʪʫʨʘ ʜʠʩʝʨʪʘʮʽʾ. ʈʦʙʦʪʘ ʚʠʢʣʘʜʝʥʘ ʥʘ 414 ʩʪʦʨʽʥʢʘʭ 

ʜʨʫʢʦʚʘʥʦʛʦ ʪʝʢʩʪʫ, ʟ ʷʢʠʭ 310 ʩʪʦʨʽʥʦʢ ʟʘʡʤʘʻ ʦʩʥʦʚʥʠʡ ʪʝʢʩʪ. ɼʠʩʝʨʪʘʮʽʷ 

ʤʽʩʪʠʪʴ ʚʩʪʫʧ, ʦʛʣʷʜ ʣʽʪʝʨʘʪʫʨʠ, ʦʧʠʩ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, 



35 

 

ʯʦʪʠʨʠ ʨʦʟʜʽʣʠ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʦʩʣʽʜʞʝʥʴ, ʚʠʩʥʦʚʢʠ, ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ, ʜʦʜʘʪʢʠ ʪʘ ʧʝʨʝʣʽʢ 

ʚʠʢʦʨʠʩʪʘʥʦʾ ʣʽʪʝʨʘʪʫʨʠ (ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʜʞʝʨʝʣ ï 510, ʟ ʥʠʭ 29 ï 

ʢʠʨʠʣʠʮʝʶ ʽ 481 ï ʣʘʪʠʥʠʮʝʶ). 

ʈʦʙʦʪʘ ʽʣʶʩʪʨʦʚʘʥʘ 44 ʪʘʙʣʠʮʷʤʠ ʪʘ 70 ʨʠʩʫʥʢʘʤʠ. 
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ʈʆɿɼɯʃ 1 

ɸʅɸʃɯʊʀʏʅʀʁ ʆɻʃʗɼ ʃɯʊɽʈɸʊʋʈʀ 

 

1.1 ɽʧʽʜʝʤʽʦʣʦʛʽʷ ʭʨʦʥʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʧʝʯʽʥʢʠ 

 

ʎʠʨʦʟ ʧʝʯʽʥʢʠ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʜʝʩʷʪʠ ʟʘʭʚʦʨʶʚʘʥʴ, ʷʢʽ ʻ ʥʘʡʯʘʩʪʽʰʠʤʠ 

ʧʨʠʯʠʥʘʤʠ ʩʤʝʨʪʽ ʫ ʢʨʘʾʥʘʭ ɿʘʭʦʜʫ. ɿʘ ʜʘʥʠʤʠ ɺʆʆɿ ʫ 2002 ʨʦʮʽ ʫ ʩʚʽʪʽ ʚʽʜ 

ʮʠʨʦʟʫ ʧʝʯʽʥʢʠ ʧʦʤʝʨʣʦ 786 000 ʯʦʣʦʚʽʢ (ʚ ʩʝʨʝʜʥʴʦʤʫ 12,6 ʥʘ 100 000 

ʥʘʩʝʣʝʥʥʷ) [37,38].  ʅʘ ʋʢʨʘʾʥʽ ʩʤʝʨʪʥʽʩʪʴ ʚʽʜ ʮʠʨʦʟʫ ʟʨʦʩʪʘʻ: ʣʠʰʝ ʟʘ ʦʜʠʥ 

2004 ʨʽʢ  ï ʥʘ 15%. ʂʨʽʤ ʪʦʛʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʧʦʰʠʨʝʥʦʩʪʽ ʪʘ 

ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʫ ʧʝʨʽʦʜ 1997-2005 ʨʨ. ʚʽʜʧʦʚʽʜʥʦ ʥʘ 35,3% ʪʘ 93,3% ʽ ʫ 2005 

ʨ. ʩʪʘʥʦʚʠʣʠ: ʧʦʰʠʨʝʥʽʩʪʴ ï 128,3; ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ï 31,5 ʥʘ 100 ʪʠʩ. 

ʜʦʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʥʷ [39,40,41]. ɸʣʝ, ʷʢʱʦ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʷʢʽ 

ʙʘʟʫʶʪʴʩʷ ʥʘ ʜʘʥʠʭ ʢʣʽʥʽʯʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ, ʻ ʜʦʩʪʘʪʥʴʦ ʨʦʟʨʦʙʣʝʥʠʤʠ, ʪʦ 

ʘʥʘʣʽʟ ʟʥʘʯʥʦʛʦ ʘʚʪʦʧʩʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʨʽʜʰʝ [42,43]. ɺ ʪʦʡ ʞʝ 

ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʩʝʢʮʽʡʥʠʭ ʚʠʧʘʜʢʽʚ ʚʽʜʢʨʠʚʘʻ ʜʝʷʢʽ ʜʦʜʘʪʢʦʚʽ ʘʩʧʝʢʪʠ, 

ʟʦʢʨʝʤʘ, ʧʽʩʣʷ ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ  ʟʨʦʩʪʘʻ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʜʽʘʛʥʦʟʫ, 

ʫʪʦʯʥʶʶʪʴʩʷ ʚʘʨʽʘʥʪʠ ʧʝʨʝʙʽʛʫ ʪʘ ʫʩʢʣʘʜʥʝʥʥʷ, ʘ ʪʘʢʦʞ ʚʨʘʭʦʚʫʶʪʴʩʷ 

ʧʘʮʽʻʥʪʠ ʟ ʢʣʽʥʽʯʥʦ ʢʦʤʧʝʥʩʦʚʘʥʠʤ ʪʘ ʥʝʜʽʘʛʥʦʩʪʦʚʘʥʠʤ ʧʨʦʮʝʩʦʤ.   

ʎʠʨʦʟ ʧʝʯʽʥʢʠ ʨʦʟʚʠʚʘʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʮʽʣʦʾ ʛʨʫʧʠ ʭʨʦʥʽʯʥʠʭ ʫʨʘʞʝʥʴ  

ʧʝʯʽʥʢʠ. ɿʥʘʥʥʷ ʝʪʽʦʣʦʛʽʯʥʦʛʦ ʧʨʦʬʽʣʶ ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ ʡʦʛʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʦʥʢʨʝʪʥʦʛʦ ʨʝʛʽʦʥʫ ʻ ʚʘʞʣʠʚʠʤ ʜʣʷ ʧʣʘʥʫʚʘʥʥʷ ʟʘʭʦʜʽʚ 

ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ. ʊʦʤʫ ʘʥʘʣʽʟ ʦʩʥʦʚʥʠʭ ʪʘ ʜʦʜʘʪʢʦʚʠʭ ʧʨʠʯʠʥʥʠʭ 

ʬʘʢʪʦʨʽʚ ʮʠʨʦʟʫ ʧʝʯʽʥʢʠ ʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʠʤ. ɸʣʝ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ 

ʟʘʛʘʣʴʥʦʚʽʜʦʤʽʩʪʴ ʜʘʥʠʭ ʧʦʣʦʞʝʥʴ, ʝʪʽʦʣʦʛʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʣʝʪʘʣʴʥʠʭ 

ʥʘʩʣʽʜʢʽʚ ʫ ʪʘʢʠʭ ʭʚʦʨʠʭ ʣʠʰʘʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʦʶ [44,45]. 

 ʂʨʽʤ ʪʦʛʦ, ʥʘ ʩʴʦʛʦʜʥʽ ʻ ʜʘʥʽ ʧʨʦ ʟʤʽʥʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʦʩʥʦʚʥʠʤʠ 

ʝʪʽʦʣʦʛʽʯʥʠʤʠ ʚʘʨʽʘʥʪʘʤʠ ʮʠʨʦʟʫ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ [46,47,48]. ɿʘ 

ʜʘʥʠʤb ʙʘʛʘʪʴʦʭ ʜʦʩʣʽʜʞʝʥʴ ʩʝʨʝʜ ʟʘʭʚʦʨʶʚʘʥʴ, ʷʢʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʨʦʟʚʠʪʢʫ 
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ʮʠʨʦʟʫ ʧʝʯʽʥʢʠ, ʟʥʘʯʥʫ ʯʘʩʪʢʫ ʩʢʣʘʜʘʶʪʴ ʘʣʢʦʛʦʣʴʥʠʡ ʽ ʥʝʘʣʢʦʛʦʣʴʥʠʡ 

ʩʪʝʘʪʦʛʝʧʘʪʠʪʠ ʪʘ ʚʽʨʫʩʥʠʡ ʛʝʧʘʪʠʪ ʉ. 

ɿʚô̫ʟʦʢ ʚʞʠʚʘʥʥʷ ʘʣʢʦʛʦʣʶ ʟ ʨʦʟʚʠʪʢʦʤ ʎʇ ʚʧʝʨʰʝ ʙʫʚ ʚʩʪʘʥʦʚʣʝʥʠʡ 

M.Baillie ʫ 1793 ʨʦʮʽ [49,51]. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʥʘʷʚʥʽʩʪʴ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʽʥʰʠʭ ʝʪʽʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ, ʘʣʢʦʛʦʣʴʥʝ ʫʨʘʞʝʥʥʷ ʧʝʯʽʥʢʠ ʣʠʰʘʻʪʴʩʷ 

ʘʢʪʫʘʣʴʥʠʤ ʽ ʩʴʦʛʦʜʥʽ. ɿʘ ʜʘʥʠʤ  ɺʆʆɿ ʫ ʥʝʪʨʦʧʽʯʥʠʭ ʢʨʘʾʥʘʭ 80% ʚʩʽʭ 

ʚʠʧʘʜʢʽʚ ʎʇ  ʟʫʤʦʚʣʝʥʦ ʩʘʤʝ ʮʠʤ ʬʘʢʪʦʨʦʤ. ʉʤʝʨʪʥʽʩʪʴ ʚʽʜ ʘʣʢʦʛʦʣʴʥʦʛʦ 

ʮʠʨʦʟʫ ʻ ʚʠʱʦʶ, ʥʽʞ ʫ ʚʠʧʘʜʢʘʭ, ʟʫʤʦʚʣʝʥʠʭ ʽʥʰʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ 

ʧʝʯʽʥʢʠ [50]. ɿʘ ʜʘʥʠʤ ʜʝʷʢʠʭ ʜʦʩʣʽʜʞʝʥʴ ʮʝʡ ʧʦʢʘʟʥʠʢ ʧʝʨʝʚʠʱʫʻ 

ʩʤʝʨʪʥʽʩʪʴ ʧʨʠ ʜʝʷʢʠʭ ʬʦʨʤʘʭ ʨʘʢʫ, ʟʦʢʨʝʤʘ ʧʫʭʣʠʥ ʛʨʫʜʥʦʾ ʟʘʣʦʟʠ, ʪʦʚʩʪʦʾ 

ʢʠʰʢʠ, ʧʨʦʩʪʘʪʠ [51].  

ʅʝʘʣʢʦʛʦʣʴʥʘ ʞʠʨʦʚʘ ʭʚʦʨʦʙʘ ʧʝʯʽʥʢʠ (ʅɸɾʍʇ) ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʫ 20-

30% ʜʦʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʥʷ  ʢʨʘʾʥ ɿʘʭʦʜʫ [52,53]. ʋ ʦʩʽʙ ʟ ʚʠʨʘʞʝʥʠʤ 

ʦʞʠʨʽʥʥʷʤ ʯʘʩʪʢʘ ʪʘʢʠʭ ʫʨʘʞʝʥʴ ʩʷʛʘʻ 90% [54]. ɹʽʣʴʰ ʚʘʞʢʘ ʬʦʨʤʘ  - 

ʥʝʘʣʢʦʛʦʣʴʥʠʡ ʩʪʝʘʪʦʛʝʧʘʪʠʪ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʨʽʜʰʝ ʽ ʩʢʣʘʜʘʻ 2-3% ʫ ʟʘʛʘʣʴʥʽʡ 

ʧʦʧʫʣʷʮʽʾ ʪʘ 37% ʫ ʦʩʽʙ ʟ ʚʠʨʘʞʝʥʠʤ ʦʞʠʨʽʥʥʷʤ [55,56]. ɺʩʝ ʙʽʣʴʰʦʾ 

ʧʦʰʠʨʝʥʦʩʪʽ  ʥʘʙʫʚʘʻ ʜʘʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ ʩʝʨʝʜ ʜʽʪʝʡ. ɿʘ ʜʘʥʠʤʠ ʦʩʪʘʥʥʽʭ 

ʜʦʩʣʽʜʞʝʥʴ ʅɸɾʍʇ ʚʠʷʚʣʷʻʪʴʩʷ ʫ 3% ʜʠʪʷʯʦʾ ʧʦʧʫʣʷʮʽʾ ʪʘ ʫ 53% ʜʽʪʝʡ ʟ 

ʚʠʨʘʞʝʥʠʤ ʦʞʠʨʽʥʥʷʤ [55]. ʉʪʝʘʪʦʟ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ 70% ʥʝʩʝʣʝʢʪʠʚʥʦʾ 

ʢʦʛʦʨʪʠ ʭʚʦʨʠʭ ʟ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ 2 ʪʠʧʫ [56,57]. ʅɸɾʍʇ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʫ ʚʩʽʭ ʝʪʥʽʯʥʠʭ ʛʨʫʧʘʭ, ʭʦʯʘ ʜʝʷʢʝ ʧʝʨʝʚʘʞʘʥʥʷ ʚʽʜʤʽʯʘʻʪʴʩʷ ʫ ʽʩʧʘʥʮʽʚ ʪʘ 

ʻʚʨʦʧʝʡʩʴʢʠʭ ʘʤʝʨʠʢʘʥʮʽʚ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʘʬʨʦʘʤʝʨʠʢʘʥʮʷʤʠ. ʎʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʧʽʩʣʷ ʢʦʥʪʨʦʣʶ ʨʽʚʥʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ ʽʥʩʫʣʽʥʫ ʪʘ ʦʞʠʨʽʥʥʷ ʽ 

ʤʦʞʫʪʴ ʚʽʜʦʙʨʘʞʘʪʠ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʤʝʪʘʙʦʣʽʟʤʽ ʣʽʧʽʜʽʚ [58]. 

ɻʣʦʙʘʣʴʥʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʥʘʙʫʚʘʻ ʪʘʢʦʞ ʚʽʨʫʩʥʠʡ ʛʝʧʘʪʠʪ ʉ. ɿʘ 

ʜʘʥʠʤʠ ɺʆʆɿ  ʥʘ ʚʽʨʫʩʥʠʡ ʛʝʧʘʪʠʪ ʉ ʭʚʦʨʽʻ ʙʽʣʷ 2,2-3,0% ʥʘʩʝʣʝʥʥʷ  ʟʝʤʥʦʾ 

ʢʫʣʽ (130-170 ʤʽʣʴʡʦʥʽʚ ʣʶʜʝʡ) [4,59]. ɺʧʝʨʰʝ ʜʘʥʽ ʧʨʦ ʯʘʩʪʦʪʫ ʮʽʻʾ ʧʘʪʦʣʦʛʽʾ 

ʙʫʣʠ ʦʧʫʙʣʽʢʦʚʘʥʽ ʫ 1997 ʨʦʮʽ [60]. ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʚ 

ʮʽʣʦʤʫ ʩʠʪʫʘʮʽʷ  ʧʦʛʽʨʰʫʻʪʴʩʷ ʽ ʻ ʥʘʡʙʽʣʴʰ ʟʘʛʨʦʟʣʠʚʦʶ ʫ ɸʬʨʠʮʽ ʪʘ ʉʭʦʜʽ 

ʉʝʨʝʜʟʝʤʥʦʤʦʨôʷ [59,60]. ʇʨʠ ʚʠʚʯʝʥʥʽ ʧʦʰʠʨʝʥʦʩʪʽ ʪʘ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘ 
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ʛʝʧʘʪʠʪ ʉ ʜʦʩʣʽʜʥʠʢʠ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʟ ʜʝʷʢʠʤʠ ʧʨʦʙʣʝʤʘʤʠ. ʇʝʨʰ ʟʘ ʚʩʝ 

ʜʘʥʽ, ʷʢʽ ʦʜʝʨʞʫʶʪʴ ʟ ʨʽʟʥʠʭ ʢʨʘʾʥ ʻ ʥʝʨʽʚʥʦʮʽʥʥʠʤʠ, ʦʩʢʽʣʴʢʠ ʤʘʶʪʴ 

ʙʘʟʫʚʘʪʠʩʴ ʥʘ ʚʠʚʯʝʥʥʽ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʭ ʚʠʙʽʨʦʢ ʽʟ ʟʘʛʘʣʴʥʦʾ ʧʦʧʫʣʷʮʽʾ, ʘ ʥʝ 

ʦʢʨʝʤʠʭ ʛʨʫʧ (ʜʦʥʦʨʠ, ʥʘʨʢʦʤʘʥʠ, ʛʦʤʦʩʝʢʩʫʘʣʽʩʪʠ) [4,62]. ɺʝʣʠʢʝ ʟʥʘʯʝʥʥʷ 

ʤʘʻ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʜʝʢʚʘʪʥʠʭ ʪʝʩʪ-ʩʠʩʪʝʤ ʪʘ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʢʨʠʪʝʨʽʾʚ, 

ʘ ʪʘʢʦʞ ʫʨʘʭʫʚʘʥʥʷ ʪʘʢʠʭ ʬʘʢʪʦʨʽʚ ʷʢ ʚʽʢ, ʛʝʦʛʨʘʬʽʯʥʠʡ ʨʝʛʽʦʥ ʪʘ ʽʥʰʽ 

[63,64]. ʊʦʤʫ ʥʘ ʩʴʦʛʦʜʥʽ ʜʘʥʽ ʧʨʦ ʧʦʰʠʨʝʥʽʩʪʴ ʛʝʧʘʪʠʪʫ ʉ ʧʦʪʨʝʙʫʶʪʴ 

ʧʦʜʘʣʴʰʦʛʦ ʚʠʚʯʝʥʥʷ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʤʘʪʝʨʽʘʣʽ ʢʣʽʥʽʯʥʠʭ ʦʙʩʪʝʞʝʥʴ, ʘʥʘʣʽʟ ʘʚʪʦʧʩʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʘʣʠʰʘʻʪʴʩʷ 

ʘʢʪʫʘʣʴʥʠʤ. ʄʦʨʬʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʦʙôʻʢʪʠʚʽʟʫʚʘʪʠ ʜʽʘʛʥʦʟ ʪʘ 

ʚʠʷʚʠʪʠ ʚʠʧʘʜʢʠ ʟ ʢʣʽʥʽʯʥʦ ʣʘʪʝʥʪʥʠʤ ʧʝʨʝʙʽʛʦʤ (ʩʪʘʜʽʷ ʢʦʤʧʝʥʩʘʮʽʾ) ʫ 

ʚʠʧʘʜʢʘʭ ʩʤʝʨʪʽ ʚʽʜ ʽʥʰʠʭ ʧʨʠʯʠʥ.  ʇʘʪʦʛʽʩʪʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʨʠʷʻ 

ʚʠʷʩʥʝʥʥʶ ʦʩʥʦʚʥʠʭ ʝʪʽʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ ʮʠʨʦʟʫ ʧʝʯʽʥʢʠ ʪʘ ʾʭ ʨʦʣʽ ʫ 

ʪʨʠʚʘʣʦʩʪʽ ʪʘ ʦʩʦʙʣʠʚʦʩʪʷʭ ʧʝʨʝʙʽʛʫ ʟʘʭʚʦʨʶʚʘʥʥʷ. 

 

1.2 Cʫʯʘʩʥʽ ʧʦʛʣʷʜʠ ʥʘ ʤʦʨʬʦʛʝʥʝʟ ʧʨʦʮʝʩʽʚ ʬʽʙʨʦʟʫ ʪʘ ʨʝʧʘʨʘʮʽʾ 

 

ʇʨʦʛʨʝʩʫʚʘʥʥʷ ʭʨʦʥʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʚʝʜʫʪʴ ʜʦ ʨʦʟʚʠʪʢʫ ʮʠʨʦʟʫ ʽ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʤʝʭʘʥʽʟʤʘʭ ʟʘʛʦʻʥʥʷ. ʅʘʛʨʦʤʘʜʞʝʥʥʷ ʥʦʚʠʭ ʜʘʥʠʭ (ʦʜʝʨʞʘʥʠʭ 

ʧʝʨʝʚʘʞʥʦ ʥʘ ʦʩʥʦʚʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ) ʧʨʦ ʦʩʦʙʣʠʚʦʩʪʽ 

ʧʨʦʮʝʩʽʚ ʩʢʣʝʨʦʟʫ, ʨʝʛʝʥʝʨʘʮʽʾ ʫ ʧʝʯʽʥʮʽ ʧʦʪʨʝʙʫʻ ʫʟʘʛʘʣʴʥʝʥʴ ʪʘ ʧʝʨʝʛʣʷʜʫ 

ʜʝʷʢʠʭ ʧʦʣʦʞʝʥʴ. ʌʽʙʨʦʛʝʥʝʟ, ʷʢʠʡ ʪʨʘʜʠʮʽʡʥʦ ʚʚʘʞʘʻʪʴʩʷ ʦʩʥʦʚʥʠʤ ʽ 

ʦʧʠʩʘʥʠʡ ʫ ʙʘʛʘʪʴʦʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʻ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʠʤ ʟ ʨʝʛʝʥʝʨʘʮʽʻʶ ʪʘ 

ʨʝʦʨʛʘʥʽʟʘʮʽʻʶ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ (ʄʎʈ) ʟʘ ʨʘʭʫʥʦʢ ʩʧʽʣʴʥʠʭ 

ʨʝʛʫʣʷʪʦʨʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʪʘ ʫʯʘʩʪʽ ʦʜʥʠʭ ʽ ʪʠʭ ʩʘʤʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ, 

ʧʨʦ ʷʢʽ ʚʽʜʦʤʦ ʟʥʘʯʥʦ ʤʝʥʰʝ. 
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1.2.1 ʄʝʭʘʥʽʟʤʠ ʪʘ ʤʦʨʬʦʣʦʛʽʯʥʽ ʧʨʦʷʚʠ ʨʝʧʘʨʘʮʽʾ 

 

ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʢʽʣʴʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʧʫʣʷʮʽ ʾ ʛʝʧʘʪʦʮʠʪʽʚ 

ʟʘʣʝʞʘʪʴ ʚʽʜ ʟʨʽʣʠʭ ʧʝʯʽʥʢʦʚʠʭ ʢʣʽʪʠʥ, ʧʨʦʤʽʞʥʠʭ ʧʦʧʝʨʝʜʥʠʢʽʚ ʛʝʧʘʪʦʮʠʪʽʚ 

ʪʘ ʭʦʣʘʥʛʽʦʮʠʪʽʚ, ʨʦʟʤʽʱʝʥʠʭ ʫ ʢʘʥʘʣʘʭ ɻʝʨʽʥʛʘ, ʪʘ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ 

ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ [65-68]. ʈʝʧʣʽʢʘʮʽʷ ʟʨʽʣʠʭ ʛʝʧʘʪʦʮʠʪʽʚ, ʟʘʟʚʠʯʘʡ, ʻ 

ʥʘʡʰʚʠʜʰʠʤ ʪʘ ʥʘʡʯʘʩʪʽʰʠʤ ʚʘʨʽʘʥʪʦʤ ʨʝʛʝʥʝʨʘʮʽʾ [69]. ʇʨʦʣʽʬʝʨʘʮʽʷ 

ʧʨʦʤʽʞʥʠʭ ʢʣʽʪʠʥ ʪʘ ʾʭ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʫ ʛʝʧʘʪʦʮʠʪʠ ʚʽʜʙʫʚʘʻʪʴʩʷ, ʷʢʱʦ 

ʘʢʪʠʚʘʮʽʷ ʟʨʽʣʠʭ ʢʣʽʪʠʥ ʧʨʠʛʥʽʯʝʥʘ ʘʙʦ ʚʟʘʛʘʣʽ ʥʝʤʦʞʣʠʚʘ. ʋ 

ʪʨʘʥʩʧʣʘʥʪʦʚʘʥʽʡ ʧʝʯʽʥʮʽ ʜʞʝʨʝʣʦʤ ʛʝʧʘʪʦʮʠʪʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʢʣʽʪʠʥʠ 

ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ, ʘʣʝ ʚ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ ʢʽʣʴʢʽʩʪʴ ʧʝʯʽʥʢʦʚʠʭ  ʢʣʽʪʠʥ ʪʘʢʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʥʝʚʝʣʠʢʘ [70,71].  

ʇʨʦʪʷʛʦʤ ʙʘʛʘʪʴʦʭ ʨʦʢʽʚ ʚʚʘʞʘʣʦʩʴ, ʱʦ ʧʨʦʣʽʬʝʨʘʪʠʚʥʠʡ ʧʦʪʝʥʮʽʘʣ 

ʟʨʽʣʠʭ ʛʝʧʘʪʦʮʠʪʽʚ ʻ ʦʙʤʝʞʝʥʠʤ, ʦʩʢʽʣʴʢʠ ʨʝʛʝʥʝʨʘʮʽʷ ʧʝʯʽʥʢʠ ʧʽʩʣʷ 70% 

ʛʝʧʘʪʝʢʪʦʤʽʾ ʧʦʪʨʝʙʫʻ ʚʩʴʦʛʦ ʜʚʘ ʢʦʣʘ ʨʝʧʣʽʢʘʮʽʾ. ɼʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʽ ʟʘ 

ʦʩʪʘʥʥʽʡ ʯʘʩ, ʩʚʽʜʯʘʪʴ, ʱʦ ʧʝʯʽʥʢʦʚʽ ʢʣʽʪʠʥʠ ʤʦʞʫʪʴ ʜʽʣʠʪʠʩʴ ʙʘʛʘʪʦʨʘʟʦʚʦ 

(ʜʦ 70  ʨʘʟʽʚ ʽ ʙʽʣʴʰʝ), ʽ ʱʦ ʧʨʠʥʘʡʤʥʽ ʯʘʩʪʠʥʘ ʟ ʥʠʭ ʻ ʢʣʦʥʦʛʝʥʥʠʤʠ, ʪʦʙʪʦ 

ʤʦʞʝ ʙʫʪʠ ʧʦʧʝʨʝʜʥʠʢʘʤʠ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʜʦʯʽʨʥʽʭ ʢʣʽʪʠʥ [72,73,74]. ʂʨʽʤ 

ʪʦʛʦ, ʻ ʜʘʥʽ ʧʨʦ ʪʝ, ʱʦ ʜʠʧʣʦʾʜʥʽ, ʪʝʪʨʘʧʣʦʾʜʥʽ ʪʘ ʦʢʪʘʧʣʦʾʜʥʽ ʛʝʧʘʪʦʮʠʪʠ 

ʤʘʶʪʴ ʦʜʥʘʢʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʱʦʜʦ ʨʦʟʤʥʦʞʝʥʥʷ [69,70]. ɻʝʧʘʪʦʮʠʪʠ 

ʟʥʘʭʦʜʷʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʚ ʩʪʘʥʽ ʩʧʦʢʦʶ (ʬʘʟʘ G0), ʘʣʝ ʧʽʩʣʷ ʟʥʘʯʥʦʛʦ 

ʧʦʰʢʦʜʞʝʥʥʷ ʚʦʥʠ ʤʦʞʫʪʴ ʧʦʚʝʨʥʫʪʠʩʴ ʫ ʢʣʽʪʠʥʥʠʡ ʮʠʢʣ. ʇʦʜʘʣʴʰʘ 

ʧʨʦʣʽʬʝʨʘʪʠʚʥʘ ʘʢʪʠʚʥʽʩʪʴ ʤʦʞʝ ʙʫʪʠ ʥʝʟʥʘʯʥʦʶ ʘʙʦ ʜʫʞʝ ʚʠʨʘʞʝʥʦʶ, ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʫʤʦʚ ʚ ʷʢʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʝʛʝʥʝʨʘʮʽʷ. ʇʨʠʥʘʡʤʥʽ ʧʨʠ ʮʠʨʦʟʽ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦʥʠʞʝʥʥʷ ʨʽʚʥʷ ʨʝʧʣʽʢʘʮʽʾ ʛʝʧʘʪʦʮʠʪʽʚ, ʪʘʢ ʟʚʘʥʝ 

çʨʝʧʣʽʢʘʪʠʚʥʝ ʩʪʘʨʽʥʥʷè, ʽʤʦʚʽʨʥʦ ʧʦʚôʷʟʘʥʝ ʟ ʚʢʦʨʦʯʝʥʥʷʤ ʪʝʣʦʤʝʨʽʚ [77,78]. 

ɺ ʝʤʙʨʽʦʛʝʥʝʟʽ ʛʝʧʘʪʦʮʠʪʠ ʪʘ ʢʣʽʪʠʥʠ ʚʥʫʪʨʽʰʥʴʦ ʧʝʯʽʥʢʦʚʠʭ ʞʦʚʯʝʚʠʭ 

ʧʨʦʪʦʢʽʚ ʤʘʶʪʴ ʩʧʽʣʴʥʦʛʦ ʧʦʧʝʨʝʜʥʠʢʘ ï ʧʦʭʽʜʥʠʡ ʝʥʜʦʜʝʨʤʠ, ʛʝʧʘʪʦʙʣʘʩʪ, 

ʷʢʠʡ ʝʢʩʧʨʝʩʫ ̒ʘʣʴʙʫʤʽʥ ʪʘ ʘʣʴʬʘ-ʬʝʪʦʧʨʦʪʝʾʥ. ʅʘ 14-ʠʡ (ʫ ʤʠʰʝʡ) ʘʙʦ 15-ʠʡ 
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(ʫ ʱʫʨʽʚ) ʜʝʥʴ ʝʤʙʨʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʛʝʧʘʪʦʙʣʘʩʪʠ, ʨʦʟʤʽʱʝʥʽ 

ʧʝʨʠʚʘʩʢʫʣʷʨʥʦ, ʚʽʜʧʦʚʽʜʥʦ ʣʦʢʘʣʽʟʘʮʽʾ ʤʘʡʙʫʪʥʽʭ ʧʦʨʪʘʣʴʥʠʭ ʪʨʘʢʪʽʚ, 

ʝʢʩʧʨʝʩʫʶʪʴ ʤʘʨʢʝʨʠ ʷʢ ʛʝʧʘʪʦʮʠʪʽʚ (ʘʣʴʙʫʤʽʥ ʪʘ ʘʣʴʬʘ-ʬʝʪʦʧʨʦʪʝʾʥ), ʪʘʢ ʽ 

ʭʦʣʘʥʛʽʦʮʠʪʽʚ (ʮʠʪʦʢʝʨʘʪʠʥʠ 7 ʪʘ 19) [79]. ʎʽ ʛʝʧʘʪʦʙʣʘʩʪʠ ʻ ʧʦʧʝʨʝʜʥʠʢʘʤʠ 

ʧʨʠʤʽʪʠʚʥʠʭ ʚʥʫʪʨʽʰʥʴʦʧʝʯʽʥʢʦʚʠʭ ʞʦʚʯʝʚʠʭ ʧʨʦʪʦʢʽʚ, ʷʢʽ ʚʽʧʦʚʽʜʘʶʪʴ 

ʢʘʥʘʣʘʤ  ɻʝʨʽʥʛʘ ʪʘ ʪʝʨʤʽʥʘʣʴʥʠʤ ʜʫʢʪʫʣʘʤ ʧʝʯʽʥʢʠ ʜʦʨʦʩʣʠʭ ʽ ʤʦʞʫʪʴ 

ʩʣʫʞʠʪʠ ʥʽʰʝʶ ʚʥʫʪʨʽʰʥʴʦʧʝʯʽʥʢʦʚʠʭ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ.  

ʂʣʽʪʠʥʠ ʧʦʧʝʨʝʜʥʠʢʠ ʫ ʧʝʯʽʥʮʽ ʚʧʝʨʰʝ ʙʫʣʠ ʦʧʠʩʘʥʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ,  ʧʨʦʚʝʜʝʥʠʭ ʫ ʛʨʠʟʫʥʽʚ, ʽ ʦʪʨʠʤʘʣʠ ʥʘʟʚʫ 

çʦʚʘʣʴʥʽ ʢʣʽʪʠʥʠè. ɺʦʥʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʛʝʪʝʨʦʛʝʥʥʫ ʧʦʧʫʣʷʮʽʶ, ʯʘʩʪʠʥʘ ʷʢʦʾ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʣʶʨʽʧʦʪʝʥʪʥʠʤʠ ʢʣʽʪʠʥʘʤʠ, ʟʜʘʪʥʠʤʠ ʜʠʬʝʨʝʥʮʽʶʚʘʪʠʩʴ ʚ 

ʥʘʧʨʷʤʢʫ ʛʝʧʘʪʦʮʠʪʽʚ, ʭʦʣʘʥʛʽʦʮʠʪʽʚ ʪʘ ʢʠʰʢʦʚʦʛʦ ʝʧʽʪʝʣʽʶ, ʽ ʢʨʽʤ ʪʦʛʦ ʙʫʪʠ 

ʧʦʧʝʨʝʜʥʠʢʘʤʠ ʛʝʧʘʪʦʮʝʣʶʣʷʨʥʦʾ ʪʘ ʭʦʣʘʥʛʽʦʮʝʣʶʣʷʨʥʦʾ ʢʘʨʮʠʥʦʤʠ. 

ʇʨʦʤʽʞʥʽ ʛʝʧʘʪʦʙʽʣʽʘʨʥʽ ʢʣʽʪʠʥʠ (ʇɻɹʂ) [80] ʻ ʙʽʣʴʰʠʤʠ, ʥʽʞ 6 ʤʢʤ ʫ 

ʜʽʘʤʝʪʨʽ (ʧʨʠʙʣʠʟʥʠʡ ʨʦʟʤʽʨ ʢʣʽʪʠʥ ʢʘʥʘʣʫ ɻʝʨʽʥʛʘ ʚ ʥʦʨʤʽ ï ʥʘʡʤʝʥʰʽ 

ʭʦʣʘʥʛʽʦʮʠʪʠ), ʘʣʝ ʤʝʥʰʠʤʠ, ʥʽʞ 40 ʤʢʤ (ʨʦʟʤʽʨ ʪʠʧʦʚʦʛʦ ʛʝʧʘʪʦʮʠʪʘ) ʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʽʥʰʠʤʠ ʦʟʥʘʢʘʤʠ, ʪʠʧʦʚʠʤʠ ʜʣʷ ʛʝʧʘʪʦʮʠʪʽʚ ʪʘ 

ʭʦʣʘʛʽʦʮʠʪʽʚ.  ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ (ʘʣʝ ʥʝ ʦʙʤʝʞʫʶʪʴʩʷ ʥʠʤʠ) ʦʜʥʦʯʘʩʥʘ 

ʝʢʩʧʨʝʩʽʷ ʙʽʣʽʘʨʥʠʭ ʘʥʪʠʛʝʥʽʚ (ʮʠʪʦʢʝʨʘʪʠʥʠ 7, 19, OV-6) ʪʘ ʘʥʪʠʛʝʥʽʚ 

ʛʝʧʘʪʦʮʠʪʽʚ (HepPar1, ʘʣʴʙʫʤʽʥ, ʘʣʴʬʘ-1-ʘʥʪʠʪʨʠʧʩʠʥ, ʙʽʣʽʘʨʥʠʡ 

ʛʣʽʢʦʧʨʦʪʝʾʥ-1, ʷʢʠʡ ʚʠʷʚʣʷʻʪʴʩʷ ʧʨʠ ʟʘʙʘʨʚʣʝʥʥʽ ʞʦʚʯʝʚʠʭ ʢʘʧʽʣʷʨʽʚ 

ʧʦʣʽʢʣʦʥʘʣʴʥʠʤ ʉɽɸ ʪʘ, ʽʥʦʜʽ, ʘʣʴʬʘ-ʬʝʪʦʧʨʦʪʝʾʥ), ʽʥʰʽ ʤʘʨʢʝʨʠ, ʪʘʢʽ ʷʢ,  

NCAM-1/CD56 , ʥʘʷʚʥʽʩʪʴ ʙʘʟʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ, ʪʠʧʦʚʦʾ  ʜʣʷ ʭʦʣʘʥʛʽʦʮʠʪʽʚ ʪʘ 

ʢʘʥʘʣʽʢʫʣʷʨʥʽ ʤʝʤʙʨʘʥʠ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʛʝʧʘʪʦʮʠʪʽʚ [81,82].  

ʅʘ ʦʩʥʦʚʽ ʝʣʝʢʪʨʦʥʥʦʤʽʢʨʦʩʢʦʧʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʦʧʠʩʘʥʦ ʪʨʠ 

ʚʘʨʽʘʥʪʠ ʇɻɹʂ. ʅʘʡʤʝʥʰ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʽ ʢʣʽʪʠʥʠ ɯ ʪʠʧʫ ʨʦʟʤʽʱʫʶʪʴʩʷ ʙʽʣʷ 

ʩʠʥʫʩʦʾʜʘʣʴʥʦʛʦ ʧʦʣʶʩʫ ʛʝʧʘʪʦʮʠʪʽʚ, ʤʽʩʪʷʪʴ ʧʫʯʢʠ ʪʦʥʦʬʽʣʘʤʝʥʪʽʚ ʪʘ 

ʟô̒ʜʥʘʥʽ ʽʟ ʩʫʩʽʜʥʽʤʠ ʢʣʽʪʠʥʘʤʠ ʶʥʢʮʽʦʥʘʣʴʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ. ʂʣʽʪʠʥʠ ɯɯ 

ʪʠʧʫ, ʢʨʽʤ ʟʘʟʥʘʯʝʥʠʭ ʦʟʥʘʢ,  ʤʘʶʪʴ ʜʝʷʢʽ ʨʠʩʠ ʙʽʣʽʘʨʥʠʭ ʢʣʽʪʠʥ ï ʣʘʪʝʨʘʣʴʥʽ 

ʽʥʪʝʨʜʠʛʽʪʘʮʽʾ, ʘʧʽʢʘʣʴʥʽ ʤʽʢʨʦʚʦʨʩʠʥʢʠ, ʙʘʟʘʣʴʥʽ ʧʽʥʦʮʠʪʦʟʥʽ ʚʘʢʫʦʣʽ ʪʘ 
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ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʫ ʙʘʟʘʣʴʥʫ ʤʝʤʙʨʘʥʫ. ʈʦʟʤʽʱʝʥʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʙʽʣʷ 

ʛʝʧʘʪʦʮʠʪʽʚ, ʢʣʽʪʠʥʠ ɯɯɯ ʪʠʧʫ ʤʘʶʪʴ ʜʝʷʢʽ ʨʠʩʠ ʧʝʯʽʥʢʦʚʠʭ ʢʣʽʪʠʥ, 

ʚʢʣʶʯʘʶʯʠ ʛʝʤʽʢʘʥʘʣʽʢʫʣʠ ʪʘ ʨʦʟʝʪʢʠ ʛʣʽʢʦʛʝʥʫ [83,84].  

ɼʣʷ ʦʧʠʩʫ ʟʙʽʣʴʰʝʥʥʷ  ʢʽʣʴʢʦʩʪʽ ʪʘʢʠʭ ʢʣʽʪʠʥ ʪʘ ʾʭ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʫ 

ʥʘʧʨʷʤʢʫ ʛʝʧʘʪʦʮʠʪʽʚ ʪʘ/ʘʙʦ ʭʦʣʘʥʛʽʦʮʠʪʽʚ ʚʞʠʚʘʻʪʴʩʷ ʪʝʨʤʽʥ çʘʢʪʠʚʘʮʽʷ 

ʇɻɹʂè [85,86,87]. ɼʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʫ ʙʽʣʽʘʨʥʠʡ ʝʧʽʪʝʣʽʡ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʬʦʨʤʫʚʘʥʥʷ  ʨʝʘʢʪʠʚʥʠʭ ʜʫʢʪʫʣ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʬʦʨʤʫʚʘʥʥʷ ʛʝʧʘʪʦʮʠʪʽʚ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʣʷʭʦʤ ʫʪʚʦʨʝʥʥʷ ʧʨʦʤʽʞʥʠʭ ʛʝʧʘʪʦʮʠʪʽʚ.  

ʅʝʦʙʭʽʜʥʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʪʝʨʤʽʥʦʣʦʛʽʯʥʽ ʥʶʘʥʩʠ, ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ 

ʦʧʠʩʘʥʠʭ ʟʤʽʥ. ʊʝʨʤʽʥ çʜʫʢʪʫʣʷʨʥʘ ʨʝʘʢʮʽʷè ʙʫʚ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ Popper et al. 

ʫ 1957 ʨʦʮʽ ʽ ʚʚʘʞʘʻʪʴʩʷ ʙʽʣʴʰ ʜʦʮʽʣʴʥʠʤ, ʥʽʞ çʜʫʢʪʫʣʷʨʥʘ ʧʨʦʣʽʬʝʨʘʮʽʷè, 

ʦʩʢʽʣʴʢʠ ʨʝʘʢʪʠʚʥʽ ʟʤʽʥʠ ʤʦʞʫʪʴ ʤʘʪʠ ʨʽʟʥʠʡ ʛʝʥʝʟ.  ʊʨʘʜʠʮʽʡʥʦ ʦʧʠʩʫʶʪʴ  

ʦɦʥʘʡʤʝʥʰʝ ʯʦʪʠʨʠ ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ ʤʝʭʘʥʽʟʤʠ: ʧʨʦʣʽʬʝʨʘʮʽʷ 

ʧʝʨʝʜʽʩʥʫʶʯʠʭ ʜʫʢʪʫʣ, ʘʢʪʠʚʘʮʽʷ ʪʘ ʧʨʦʣʽʬʝʨʘʮʽʷ ʇɻɹʂ, ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ 

ʮʠʨʢʫʣʶʶʯʠʭ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ (ʽʤʦʚʽʨʥʦ ʟ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ) ʪʘ ʙʽʣʽʘʨʥʦʾ 

ʤʝʪʘʧʣʘʟʽʾ ʛʝʧʘʪʦʮʠʪʽʚ. çɼʫʢʪʫʣʷʨʥʘ ʨʝʘʢʮʽʷè ʦʟʥʘʯʘʻ ʧʝʨʰ ʟʘ ʚʩʝ 

ʜʫʢʪʫʣʷʨʥʠʡ ʬʝʥʦʪʠʧ, ʘ ʥʝ ʧʦʭʦʜʞʝʥʥʷ ʢʣʽʪʠʥ ʟ ʙʽʣʽʘʨʥʦʛʦ ʝʧʽʪʝʣʽʶ. ɯʥʦʜʽ 

ʚʞʠʚʘʶʪʴʩʷ ʱʝ ʜʚʘ ʧʨʦʙʣʝʤʘʪʠʯʥʽ ʪʝʨʤʽʥʠ ï çʪʠʧʦʚʘ ʪʘ ʘʪʠʧʦʚʘ ʜʫʢʪʫʣʷʨʥʘ 

ʧʨʦʣʽʬʝʨʘʮʽʷè. ʎʽ ʪʝʨʤʽʥʠ ʚʧʝʨʰʝ ʙʫʣʠ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʧʨʠ ʩʧʨʦʙʽ 

ʧʘʪʦʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʧʦʟʘ- ʪʘ ʚʥʫʪʨʽʰʥʴʦʧʝʯʽʥʢʦʚʦʛʦ 

ʭʦʣʝʩʪʘʟʫ. ʊʠʧʦʚʽ ʜʫʢʪʫʣʠ ʤʽʩʪʷʪʴ ʯʽʪʢʠʡ ʧʨʦʩʚʽʪ, ʚʠʩʪʝʣʝʥʽ ʢʫʙʽʯʥʠʤʠ 

ʢʣʽʪʠʥʘʤʠ ʽ ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʣʽʬʝʨʘʮʽʾ ʧʝʨʝʜ ʽʩʥʫʶʯʠʭ ʧʨʦʪʦʢʽʚ. 

ʂʣʘʩʠʯʥʦ ʪʘʢʘ ʨʝʘʢʮʽʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠ ʛʦʩʪʨʽʡ ʦʙʩʪʨʫʢʮʽʾ ʧʦʟʘ 

ʧʝʯʽʥʢʦʚʠʭ ʧʨʦʪʦʢʽʚ. ɸʪʠʧʦʚʽ ʧʨʦʪʦʢʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʪʦʥʢʽ ʚʠʜʦʚʞʝʥʽ 

ʩʪʨʫʢʪʫʨʠ, ʷʢʽ ʥʝʨʽʚʥʦʤʽʨʥʦ ʧʨʦʥʠʢʘʶʪʴ ʫ ʯʘʩʪʦʯʢʫ, ʚʠʩʪʝʣʝʥʽ ʩʧʣʦʱʝʥʠʤʠ 

ʢʣʽʪʠʥʘʤʠ  ʥʝ ʤʽʩʪʷʪʴ ʯʽʪʢʦʛʦ ʧʨʦʩʚʽʪʫ. ʊʘʢʘ ʨʝʘʢʮʽʷ ʦʧʠʩʘʥʘ ʧʨʠ ʨʝʛʝʥʝʨʘʮʽʾ  

ʧʽʩʣʷ ʥʝʢʨʦʟʫ, ʥʝʧʦʚʥʽʡ ʧʦʟʘʧʝʯʽʥʢʦʚʽʡ ʦʙʩʪʨʫʢʮʽʾ ʪʘ ʫʨʘʞʝʥʥʽ ʞʦʚʯʝʚʠʭ 

ʧʨʦʪʦʢʽʚ. ʆʩʢʽʣʴʢʠ ʥʘ ʩʴʦʛʦʜʥʽ ʽʩʥʫʶʪʴ ʽʥʰʽ ʤʝʪʦʜʠ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ  ʧʦʟʘ- 

ʪʘ ʚʥʫʪʨʽʰʥʴʦ ʧʝʯʽʥʢʦʚʦʾ ʦʙʩʪʨʫʢʮʽʾ, ʘ ʪʝʨʤʽʥ çʘʪʠʧʦʚʠʡè ʘʩʦʮʽʶʻʪʴʩʷ ʟ 
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ʧʝʨʝʜʨʘʢʦʚʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʙʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʥʠʢʽʚ ʧʨʦʧʦʥʫʻ ʫʥʠʢʘʪʠ 

ʚʞʠʚʘʥʥʷ ʜʘʥʠʭ ʪʝʨʤʽʥʽʚ. 

ʅʘ ʦʩʥʦʚʽ ʙʘʛʘʪʦʨʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ Desmet V. 2011 ʟʘʧʨʦʧʦʥʫʚʘʚ 

ʛʽʧʦʪʝʟʫ, ʟʛʽʜʥʦ ʷʢʦʾ ʦʜʥʠʤ ʽʟ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʨʦʷʚʽʚ ʨʝʧʘʨʘʪʠʚʥʦʾ 

ʨʝʛʝʥʝʨʘʮʽʾ ʻ ʫʪʚʦʨʝʥʥʷ çʜʫʢʪʫʣʷʨʥʦʾ ʨʝʘʢʮʽʾ ʽʟ ʟʙʝʨʝʞʝʥʥʷʤ ʩʪʨʫʢʪʫʨʠ 

ʜʫʢʪʘʣʴʥʦʾ ʧʣʘʩʪʠʥʢʠè (ɼʈɼʇ) [88,89]. ʄʽʥʽ-ʜʫʢʪʘʣʴʥʽ ʧʣʘʩʪʠʥʢʠ (ɼʇ) ʫ 

ʜʫʢʪʫʣʷʨʥʽʡ ʨʝʘʢʮʽʾ (ɼʈ) ʤʽʩʪʷʪʴ ʜʨʽʙʥʫ ʮʝʥʪʨʘʣʴʥʫ ʩʫʜʠʥʫ (ʩʠʥʫʩʦʾʜ ʘʙʦ 

ʚʝʥʫʣʫ), ʦʪʦʯʝʥʫ ʥʝʚʝʣʠʢʦʶ (ʤʽʥʽʤʘʣʴʥʦʶ) ʢʽʣʴʢʽʩʪʶ ʤʝʟʝʥʭʽʤʘʣʴʥʦʾ 

ʪʢʘʥʠʥʠ ʪʘ ʟʘʟʚʠʯʘʡ ʧʝʨʝʨʠʚʯʘʩʪʠʡ ʧʦʜʚʽʡʥʠʡ ʰʘʨ ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ 

ʙʽʣʽʘʨʥʦʛʦ ʬʝʥʦʪʠʧʫ, ʷʢʽ ʚʠʩʪʠʣʘʶʪʴ ʮʠʨʢʫʣʷʨʥʠʡ, ʙʽʣʴʰ ʘʙʦ ʤʝʥʰ ʚʠʜʠʤʠʡ 

ʧʨʦʩʚʽʪ ʤʽʞ ʝʧʽʪʝʣʽʘʣʴʥʠʤʠ ʰʘʨʘʤʠ. ɺ ʝʤʙʨʽʦʛʝʥʝʟʽ ʬʦʨʤʫʚʘʥʥʷ ɼʇ ʥʘʚʢʦʣʦ 

ʧʦʦʜʠʥʦʢʠʭ ʩʠʥʫʩʦʾʜʽʚ ʽʜʝ ʧʦʚʽʣʴʥʦ ʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʇʊ ʪʘ 

ʧʘʨʝʥʭʽʤʠ; ʧʨʠ ʧʘʪʦʣʦʛʽʾ ʤʝʭʘʥʽʟʤ ʧʦʩʠʣʶʻʪʴʩʷ ʪʘ ʧʨʠʩʢʦʨʶʻʪʴʩʷ, 

ʥʘʙʫʚʘʶʯʠ ʛʨʦʪʝʩʢʥʠʭ ʬʦʨʤ: ʥʘʚʢʦʣʦ ʙʫʜʴ-ʷʢʦʛʦ ʩʠʥʫʩʦʾʜʘ ʤʦʞʝ 

ʬʦʨʤʫʚʘʪʠʩʴ ʥʦʚʘ ɼʇ, ʫʪʚʦʨʶʶʯʠ ʩʚʦʻʨʽʜʥʫ ʩʽʪʢʫ. ʊʘʢʠʡ ʚʘʨʽʘʥʪ ʨʝʛʝʥʝʨʘʮʽʾ 

ʤʦʞʝ ʨʦʟʚʠʚʘʪʠʩʴ ʷʢ ʚ ʧʝʨʠʧʦʨʪʘʣʴʥʽʡ, ʪʘʢ ʽ ʚ ʽʥʪʨʘʣʦʙʫʣʷʨʥʽʡ ʥʽʰʽ (ɼʈ3/ 2ɸ 

ʪʘ ɼʈ2ɺ ʪʠʧʽʚ ʚʽʜʧʦʚʽʜʥʦ). 

ʆʧʠʩʘʥʽ ʨʽʟʥʦʚʠʜʠ ʢʣʽʪʠʥ ʦʙôʻʜʥʫʶʪʴ  ʪʝʨʤʽʥʦʤ çʧʦʧʫʣʷʮʽʷ ʢʣʽʪʠʥ 

ʧʦʧʝʨʝʜʥʠʢʽʚè. ʊʝʨʤʽʥ çʜʫʢʪʫʣʷʨʥʘ ʨʝʘʢʮʽʷè ʚʞʠʚʘʻʪʴʩʷ ʜʣʷ ʦʧʠʩʫ 

ʧʨʦʣʽʬʝʨʘʮʽʾ ʧʝʨʝʜʽʩʥʫʶʯʠʭ ʜʫʢʪʫʣ, ʘʢʪʠʚʘʮʽʾ ʢʣʽʪʠʥ ʧʦʧʝʨʝʜʥʠʢʽʚ ʪʘ 

ʧʨʦʤʽʞʥʠʭ ʛʝʧʘʪʦʮʠʪʽʚ. 

ɸʢʪʠʚʘʮʽʷ ʇɻɹʂ  ʦʧʠʩʘʥʘ  ʧʨʠ ʧʦʰʢʦʜʞʝʥʥʽ ʧʘʨʝʥʭʽʤʘʪʦʟʥʠʭ 

ʝʣʝʤʝʥʪʽʚ (ʛʝʧʘʪʦʮʠʪʽʚ ʪʘ ʭʦʣʘʥʛʽʦʮʠʪʽʚ), ʷʢʝ ʚʽʜʙʫʚʘʻʪʴʩʷ  ʧʨʠ ʥʝʜʦʩʪʘʪʥʽʡ 

ʨʝʛʝʥʝʨʘʮʽʾ ʟʨʽʣʠʭ ʢʣʽʪʠʥ. ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʠʣʠ ʚʠʷʚʠʪʠ 

ʦʩʦʙʣʠʚʦʩʪʽ  ʮʠʭ ʧʨʦʮʝʩʽʚ ʧʨʠ ʩʫʙʤʘʩʠʚʥʦʤʫ ʥʝʢʨʦʟʽ ʛʝʧʘʪʦʮʠʪʽʚ, 

ʭʨʦʥʽʯʥʦʤʫ ʭʦʣʝʩʪʘʟʽ, ʭʨʦʥʽʯʥʠʭ ʚʽʨʫʩʥʠʭ ʛʝʧʘʪʠʪʘʭ, ʘʣʢʦʛʦʣʴʥʠʭ ʫʨʘʞʝʥʥʷʭ 

ʪʘ ʥʝʘʣʢʦʛʦʣʴʥʦʤʫ ʩʪʝʘʪʦʛʝʧʘʪʠʪʽ. 

ʇʨʠ ʩʫʙʤʘʩʠʚʥʦʤʫ ʥʝʢʨʦʟʽ ʇɻɹʂ ʟô̫ ʚʣʷʶʪʴʩʷ  ʧʦ ʧʝʨʠʬʝʨʽʾ ʟʦʥʠ 

ʥʝʢʨʦʟʫ. ɿ ʯʘʩʦʤ ʾʭ ʢʽʣʴʢʽʩʪʴ ʟʨʦʩʪʘʻ ʽ ʚʦʥʠ ʧʨʦʥʠʢʘʶʪʴ ʚ ʩʝʨʝʜʠʥʫ ʯʘʩʪʦʯʦʢ. 

ʊʘʢʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʦʟʚʦʣʷʻ ʧʨʠʧʫʩʪʠʪʠ ʧʦʩʪʫʧʦʚʝ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʇɻɹʂ ʫ 
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ʧʨʦʤʽʞʥʽ ʛʝʧʘʪʦʮʠʪʠ (ʧʦ ʘʥʘʣʦʛʽʾ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʤʦʜʝʣʷʤʠ ʭʽʤʽʯʥʦʛʦ 

ʧʦʰʢʦʜʞʝʥʥʷ, ʘʩʦʮʽʡʦʚʘʥʦʛʦ ʟ ʥʝʜʦʩʪʘʪʥʴʦʶ ʨʝʧʣʽʢʘʮʽʻʶ ʛʝʧʘʪʦʮʠʪʽʚ). 

ʇʨʠ ʭʨʦʥʽʯʥʦʤʫ ʭʦʣʝʩʪʘʟʽ ʪʝʞ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʘʢʪʠʚʘʮʽʷ ʇɻɹʂ [96]. 

ɸʣʝ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʝʨʝʚʘʞʘʶʪʴ ʢʣʽʪʠʥʠ ʟ ʧʨʦʤʽʞʥʠʤ ʬʝʥʦʪʠʧʦʤ ʤʽʞ 

ʇɻɹʂ ʪʘ ʟʨʽʣʠʤʠ ʭʦʣʘʥʛʽʦʮʠʪʘʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʠʧʫʩʪʠʪʠ ʜʦʤʽʥʫʶʯʝ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʚ ʥʘʧʨʷʤʢʫ ʙʽʣʽʘʨʥʦʛʦ ʝʧʽʪʝʣʽʶ. ʇʨʦʤʽʞʥʽ ʛʝʧʘʪʦʮʠʪʠ ʪʝʞ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʥʝʚʝʣʠʢʠʭ ʛʨʫʧ ʘʙʦ ʨʦʟʝʪʦʢ ʫ ʙʝʟʧʦʩʝʨʝʜʥʽʡ 

ʙʣʠʟʴʢʦʩʪʽ ʟ ʧʨʦʣʽʬʝʨʫʶʯʠʤʠ ʜʫʢʪʫʣʘʤʠ, ʘʣʝ ʾʭ ʢʽʣʴʢʽʩʪʴ ʤʝʥʰʘ, ʥʽʞ ʧʨʠ 

ʨʝʛʝʥʝʨʘʮʽʾ ʧʽʩʣʷ ʤʘʩʠʚʥʦʛʦ ʥʝʢʨʦʟʫ. ʅʘʷʚʥʽʩʪʴ ʧʨʦʤʽʞʥʠʭ ʛʝʧʘʪʦʮʠʪʽʚ 

ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʜʚʦʤʘ ʧʨʠʧʫʱʝʥʥʷʤʠ. ɿʛʽʜʥʦ ʧʝʨʰʦʛʦ, ʮʽ ʢʣʽʪʠʥʠ ʻ 

ʨʝʟʫʣʴʪʘʪʦʤ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʇɻɹʂ ʫ ʛʝʧʘʪʦʮʠʪʠ, ʷʢʝ ʽʥʽʮʽʶʻʪʴʩʷ 

ʧʦʰʢʦʜʞʝʥʥʷʤ ʧʝʯʽʥʢʦʚʠʭ ʢʣʽʪʠʥ ʧʨʠ ʭʦʣʝʩʪʘʟʽ. ʂʨʽʤ ʪʦʛʦ, ʽʩʥʫʻ ʜʫʤʢʘ, ʱʦ 

ʪʘʢʠʡ ʞʝ ʬʝʥʦʪʠʧ ʤʦʞʝ ʩʧʦʩʪʝʨʽʛʘʪʠʩʴ ʧʨʠ ʤʝʪʘʧʣʘʟʽʾ ʛʝʧʘʪʦʮʠʪʽʚ ï 

ʧʨʠʩʪʦʩʫʚʘʣʴʥʦʛʦ ʤʝʭʘʥʽʟʫ, ʥʘʧʨʘʚʣʝʥʦʛʦ ʥʘ ʚʠʞʠʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʪʦʢʩʠʯʥʦʛʦ 

ʚʧʣʠʚʫ ʞʦʚʯʝʚʠʭ ʢʠʩʣʦʪ. ɺʽʜʦʤʦ, ʱʦ ʫ ʧʝʨʠ ʧʦʨʪʘʣʴʥʠʭ ʛʝʧʘʪʦʮʠʪʘʭ 

ʩʬʦʨʤʫʚʘʚʩʷ ʩʚʦʻʨʽʜʥʠʡ ʟʘʭʠʩʥʠʡ ʤʝʭʘʥʽʟʤ, ʩʫʪʴ ʷʢʦʛʦ ʧʦʣʷʛʘʻ ʫ ʧʦʩʠʣʝʥʦʤʫ 

ʫʪʚʦʨʝʥʥʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʙʽʣʢʽʚ, ʷʢʽ ʚʠʚʦʜʷʪʴ ʞʦʚʯʝʚʽ ʩʦʣʽ ʫ ʢʨʦʚ. ɻʝʧʘʪʦʮʠʪʠ, 

ʷʢʽ ʥʘʙʫʚʘʶʪʴ ʦʟʥʘʢ ʙʽʣʽʘʨʥʦʛʦ ʬʝʥʦʪʠʧʫ ʪʝʞ ʩʪʘʶʪʴ ʙʽʣʴʰ ʩʪʽʡʢʠʤʠ  ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ ʞʦʚʯʽ. 

ʇʨʠ ʭʨʦʥʽʯʥʦʤʫ ʚʽʨʫʩʥʦʤʫ ʛʝʧʘʪʠʪʽ ʘʢʪʠʚʘʮʽʷ ʇɻɹʂ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʥʘʚʽʪʴ ʧʨʠ ʥʝʟʥʘʯʥʦʤʫ ʩʪʫʧʝʥʽ ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ. ʎʽʢʘʚʦ, ʱʦ ʩʪʫʧʽʥʴ 

ʘʢʪʠʚʘʮʽʾ ʢʦʨʝʣʶʻ ʟ ʩʪʫʧʝʥʝʤ ʚʠʨʘʞʝʥʦʩʪʽ ʟʘʧʘʣʝʥʥʷ. ʇʨʦʤʽʞʥʽ ʛʝʧʘʪʦʮʠʪʠ 

ʚʠʷʚʣʷʶʪʴʩʷ  ʣʠʰʝ ʧʽʩʣʷ ʪʦʛʦ, ʷʢ ʙʫʚ ʜʦʩʷʛʥʫʪʠʡ ʧʝʚʥʠʡ ʨʽʚʝʥʴ  ʟʘʧʘʣʝʥʥʷ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʠʩʧʫʩʪʠʪʠ ʱʦ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʫ ʛʝʧʘʪʦʮʠʪʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʪʽʣʴʢʠ ʧʽʩʣʷ ʧʝʚʥʦʛʦ ñʧʦʨʦʛʦʚʦʛʦò ʨʽʚʥʷ ʧʦʰʢʦʜʞʝʥʥʷ. 

ʇʨʠ ʪʘʢʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʷʢ ʛʝʤʦʭʨʦʤʘʪʦʟ, ʘʣʢʦʛʦʣʴʥʘ ʭʚʦʨʦʙʘ, 

ʥʝʘʣʢʦʛʦʣʴʥʠʡ ʩʪʝʘʪʦʛʝʧʘʪʠʪ ʘʢʪʠʚʥʽʩʪʴ ʇɻɹʂ ʪʝʞ ʢʦʨʝʣʶʻ ʽʟ ʩʪʘʜʽʻʶ 

ʟʘʭʚʦʨʶʚʘʥʥʷ [91,92,93]. 

ʊʘʢʠʤ ʯʠʥʦʤ ʘʢʪʠʚʘʮʽʷ ʇɻɹʂ ʻ ʫʥʽʚʝʨʩʘʣʴʥʦʶ ʨʝʘʢʮʽʻʶ ʽ ʥʝ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʝʪʽʦʣʦʛʽʯʥʦʛʦ ʬʘʢʪʦʨʫ. ɺ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʨʦʙʦʪʘʭ, ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ 
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ʦʚʘʣʴʥʽ ʢʣʽʪʠʥʠ ʘʢʪʠʚʫʶʪʴʩʷ ʟʘ ʫʤʦʚʠ ʧʨʠʛʥʽʯʝʥʥʷ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ ʟʨʽʣʠʭ ʛʝʧʘʪʦʮʠʪʽʚ ʧʨʠ ʦʢʠʩʥʦʤʫ ʩʪʨʝʩʽ. ʋ ʣʶʜʠʥʠ ʧʨʠʛʥʽʯʝʥʥʷ 

ʨʝ ʧʣʽʢʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʟʨʽʣʠʭ ʛʝʧʘʪʦʮʠʪʽʚ, ʷʢʝ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʘʢʪʠʚʘʮʽʻʶ ʇɻɹʂ ʦʧʠʩʘʥʦ  ʧʨʠ ʘʣʢʦʛʦʣʴʥʦʤʫ ʫʨʘʞʝʥʥʽ, ʥʝʘʣʢʦʛʦʣʴʥʦʤʫ 

ʩʪʝʘʪʦʛʝʧʘʪʠʪʽ ʪʘ ʧʨʠ ʚʽʨʫʩʥʠʭ ʛʝʧʘʪʠʪʘʭ, ʦʩʦʙʣʠʚʦ ʥʘ ʩʪʘʜʽʾ ʮʠʨʦʟʫ. 

ɺʚʘʞʘʻʪʴʩʷ, ʱʦ  ñʨʝʧʣʽʢʘʪʠʚʥʝ ʩʪʘʨʽʥʥʷò ʛʝʧʘʪʦʮʠʪʽʚ ʻ ʥʘʩʣʽʜʢʦʤ ʦʢʠʩʥʦʛʦ 

ʩʪʨʝʩʫ ʽ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʢʦʨʦʯʝʥʥʷʤ ʪʝʣʦʤʝʨʽʚ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʟʥʘʯʥʽ ʟʫʩʠʣʣʷ ʜʦʩʣʽʜʥʠʢʽʚ ʥʘʧʨʘʚʣʝʥʽ ʥʘ ʚʠʚʯʝʥʥʷ 

ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ. ɿʛʽʜʥʦ ʩʫʯʘʩʥʠʭ ʧʦʛʣʷʜʽʚ, ʩʪʦʚʙʫʨʦʚʦʶ ʚʚʘʞʘʻʪʴʩʷ 

ʢʣʽʪʠʥʘ, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʜʚʦʤʘ ʚʣʘʩʪʠʚʦʩʪʷʤʠ: ʟʜʘʪʥʽʩʪʶ ʜʦ 

ʩʘʤʦʚʽʜʪʚʦʨʝʥʥʷ ʪʘ ʘʩʠʤʝʪʨʠʯʥʦʶ ʨʝʧʣʽʢʘʮʽʻʶ (ʦʜʥʘ ʟ ʜʦʯʽʨʥʽʭ ʢʣʽʪʠʥ 

ʣʠʰʘʻʪʴʩʷ  ʘʥʘʣʦʛʽʯʥʦʶ ʤʘʪʝʨʠʥʩʴʢʽʡ, ʘ ʜʨʫʛʘ ʜʠʬʝʨʝʥʮʽʶʻʪʴʩʷ ʫ ʟʨʽʣʫ 

ʢʣʽʪʠʥʫ ʜʘʥʦʛʦ ʦʨʛʘʥʫ). ɼʦʩʣʽʜʞʝʥʥʷ ʛʝʤʘʪʦʧʦʝʪʠʯʥʠʭ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ ʪʘ 

ʤʝʟʝʥʭʽʤʘʣʴʥʠʭ ʢʣʽʪʠʥ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʧʦʢʘʟʘʣʠ ʾʭ ʟʜʘʪʥʽʩʪʴ 

ʟʘʧʦʯʘʪʢʦʚʫʚʘʪʠ ʨʽʟʥʽ ʪʠʧʠ ʢʣʽʪʠʥ (ʪʨʘʥʩʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ), ʘ ʪʘʢʦʞ 

ʜʠʬʝʨʝʥʮʽʶʚʘʪʠʩʴ ʫ ʨʽʟʥʠʭ ʥʘʧʨʷʤʢʘʭ (ʧʣʘʩʪʠʯʥʽʩʪʴ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ) [94]. 

ʅʘʡʙʽʣʴʰ ʚʨʘʞʘʶʯʽ ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʠ ʦʜʝʨʞʘʥʽ ʧʨʠ ʫʪʚʦʨʝʥʥʽ ʛʝʧʘʪʦʮʠʪʽʚ ʟ 

ʤʫʣʴʪʠʧʦʪʝʥʪʥʦʾ ʢʣʽʪʠʥʠ ʧʦʧʝʨʝʜʥʠʢʘ (ʝʢʚʽʚʘʣʝʥʪ ʝʤʙʨʽʦʥʘʣʴʥʦʾ ʩʪʦʚʙʫʨʦʚʦʾ 

ʢʣʽʪʠʥʠ, ʷʢʘ ʟʙʝʨʝʛʣʘʩʴ ʫ ʪʢʘʥʠʥʘʭ ʜʦʨʦʩʣʦʛʦ ʦʨʛʘʥʽʟʤʫ) ʫ ʢʫʣʴʪʫʨʽ ʢʣʽʪʠʥ. 

ʇʨʠ ʮʴʦʤʫ ʬʦʨʤʫʚʘʥʥʷ ʛʝʧʘʪʦʮʠʪʽʚ ʻ ʥʘʩʣʽʜʢʦʤ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ 

ʧʣʶʨʽʧʦʪʝʥʪʥʦʾ ʥʝʟʘʧʨʦʛʨʘʤʦʚʘʥʦʾ ʢʣʽʪʠʥʠ, ʘ ʥʝ ʟʤʽʥʠ ʧʨʦʛʨʘʤʠ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʚʞʝ ʟʘʧʨʦʛʨʘʤʦʚʘʥʦʾ ʢʣʽʪʠʥʠ, ʷʢ ʮʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠ 

ʪʨʘʥʩʜʠʬʝʨʝʥʮʽʶʚʘʥʥʽ. 

ɯʥʰʠʤ ʧʽʜʪʚʝʨʜʞʝʥʥʷʤ  ʫʪʚʦʨʝʥʥʷ ʛʝʧʘʪʦʮʠʪʽʚ ʽʟ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ ʻ 

ʝʢʩʧʝʨʠʤʝʥʪʠ, ʧʨʦʚʝʜʝʥʽ ʥʘ ʤʠʰʘʭ ʟ ʜʝʬʽʮʠʪʦʤ ʛʽʜʨʦʣʘʟʠ 

ʬʫʤʘʨʠʣʘʮʝʪʦʘʮʝʪʘʪʫ. ʇʽʩʣʷ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ ʢʽʩʪʢʦʚʦʛʦ 

ʤʦʟʢʫ ʪʚʘʨʠʥʘʤ ʟ ʦʟʥʘʢʘʤʠ ʧʦʰʢʦʜʞʝʥʥʷ ʧʝʯʽʥʢʠ ʚʽʜʙʫʚʘʣʦʩʴ ʟʙʽʣʴʰʝʥʥʷ 

ʧʦʧʫʣʷʮʽʾ ʧʝʯʽʥʢʦʚʠʭ ʢʣʽʪʠʥ. ɹʽʣʴʰ ʜʝʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʮʝ ʻ 

ʥʘʩʣʽʜʢʦʤ ʟʣʠʪʪʷ ʩʪʦʚʙʫʨʦʚʦʾ ʢʣʽʪʠʥʠ ʪʘ ʛʝʧʘʪʦʮʠʪʽʚ , ʷʢʝ ʽʥʽʮʽʶʻ ʥʘʩʪʫʧʥʫ 

ʧʨʦʣʽʬʝʨʘʪʠʚʥʫ ʘʢʪʠʚʥʽʩʪʴ ʧʝʯʽʥʢʦʚʠʭ ʢʣʽʪʠʥ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʽ ʥʘ 
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ʣʶʜʠʥʽ ʧʦʢʘʟʘʣʠ, ʱʦ ʩʪʦʚʙʫʨʦʚʽ ʢʣʽʪʠʥʠ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʤʘʶʪʴ ʤʽʥʽʤʘʣʴʥʫ 

ʟʜʘʪʥʽʩʪʴ ʬʦʨʤʫʚʘʪʠ ʛʝʧʘʪʦʮʠʪʠ ʚ ʥʦʨʤʘʣʴʥʽʡ ʧʝʯʽʥʮʽ ʪʘ ʜʫʞʝ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ 

ï ʫ ʧʝʯʽʥʮʽ ʟ ʦʟʥʘʢʘʤʠ ʧʦʰʢʦʜʞʝʥʥʷ. ʆʩʥʦʚʥʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ ʧʨʠ ʮʴʦʤʫ ʻ: 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʩʧʝʮʠʬʽʯʥʠʭ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ (ʝʤʙʨʽʦʥʘʣʴʥʽ ʩʪʦʚʙʫʨʦʚʽ 

ʢʣʽʪʠʥʠ, ʢʣʽʪʠʥʠ ʧʫʧʢʦʚʦʛʦ ʪʷʞʘ, ʬʝʪʘʣʴʥʽ ʧʝʯʽʥʢʦʚʽ ʢʣʽʪʠʥʠ),  

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʧʣʶʨʽʧʦʪʝʥʪʥʠʭ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ, 

ʪʨʘʥʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʩʪʦʚʙʫʨʦʚʠʭ ʘʙʦ ʟʨʽʣʠʭ ʢʣʽʪʠʥ ʪʘ ʟʣʠʪʪʷ ʩʪʦʚʙʫʨʦʚʠʭ 

ʢʣʽʪʠʥ ʽ ʟʨʽʣʠʭ ʛʝʧʘʪʦʮʠʪʽʚ [95,96].  

ɯ, ʥʘʨʝʰʪʽ, ʱʝ ʦʜʠʥ ʤʝʭʘʥʽʟʤ, ʷʢʠʡ ʥʘ ʩʴʦʛʦʜʥʽ ʘʢʪʠʚʥʦ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ï 

ʪʨʘʥʩʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʚ ʨʘʤʢʘʭ ʨʽʟʥʠʭ ʟʘʨʦʜʢʦʚʠʭ ʣʠʩʪʢʽʚ (ʝʧʽʪʝʣʽʘʣʴʥʦ-

ʤʝʟʝʥʭʽʤʘʣʴʥʽ ʪʨʘʥʟʠʮʽʾ) [91-94]. ʊʘʢʽ ʟʤʽʥʠ ʚʞʝ ʦʧʠʩʘʥʽ ʚ ʥʠʨʢʘʭ ʪʘ ʜʝʷʢʠʭ 

ʽʥʰʠʭ ʦʨʛʘʥʘʭ, ʘ ʚ ʦʩʪʘʥʥʽʡ ʯʘʩ ʟôʷʚʠʣʠʩʴ ʨʦʙʦʪʠ, ʚ ʷʢʠʭ ʜʦʩʣʽʜʞʫʶʪʴʩʷ 

ʘʥʘʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʚ ʧʝʯʽʥʮʽ. ɿʦʢʨʝʤʘ, ʙʫʣʠ ʚʠʷʚʣʝʥʽ  ʟʤʽʥʠ, ʷʢʽ ʩʚʽʜʯʘʪʴ ʧʨʦ 

ʤʦʞʣʠʚʽʩʪʴ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʜʫʢʪʫʣʷʨʥʦʛʦ ʝʧʽʪʝʣʽʶ ʫ ʤʝʟʝʥʭʽʤʘʣʴʥʽ ʢʣʽʪʠʥʠ ʪʘ 

ʫʯʘʩʪʴ ʦʩʪʘʥʥʽʭ ʫ ʧʨʦʮʝʩʘʭ ʬʽʙʨʦʛʝʥʝʟʫ [98-104]. 

ʊʘʢʠʤ ʯʠʥʦʤ ʚʠʟʥʘʯʥʽ ʨʝʛʝʥʝʨʘʪʦʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʝʯʽʥʢʦʚʦʾ ʪʢʘʥʠʥʠ 

ʧʝʨʝʚʘʞʥʦ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʨʝʧʣʽʢʘʮʽʾ ʟʨʽʣʠʭ ʛʝʧʘʪʦʮʠʪʽʚ. ʗʢʱʦ ʞ ʧʨʦʣʽʬʝʨʘʮʽʷ 

ʧʝʯʽʥʢʦʚʠʭ ʢʣʽʪʠʥ ʻ ʥʝʜʦʩʪʘʪʥʴʦʶ ʘʙʦ ʧʨʠʛʥʽʯʝʥʦʶ, ʘʢʪʠʚʫʶʪʴʩʷ ʇɻɹʂ. 

ʅʘʩʣʽʜʢʦʤ ʾʭ ʨʝʧʣʽʢʘʮʽʾ ʪʘ  ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʙʫʜʝ ʫʪʚʦʨʝʥʥʷ ʥʦʚʠʭ 

ʧʘʨʝʥʭʽʤʘʪʦʟʥʠʭ ʢʣʽʪʠʥ ï ʛʝʧʘʪʦʮʠʪʽʚ ʪʘ ʭʦʣʘʥʛʽʦʮʠʪʽʚ. ʉʪʦʚʙʫʨʦʚʽ ʢʣʽʪʠʥʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʜʞʝʨʝʣʦʤ ʛʝʧʘʪʦʮʠʪʽʚ ʣʠʰʝ ʟʨʽʜʢʘ ʽ ʧʨʠ ʮʴʦʤʫ ʧʝʨʝʚʘʞʘʻ 

ʤʝʭʘʥʽʟʤ ʟʣʠʪʪʷ, ʷʢʠʡ ʽʥʽʮʽʶʻ ʥʘʩʪʫʧʥʫ ʧʨʦʣʽʬʝʨʘʮʽʶ ʧʝʯʽʥʢʦʚʠʭ ʢʣʽʪʠʥ. 

ʏʘʩʪʦʪʘ ʪʘ ʨʦʣʴ ʧʨʦʮʝʩʽʚ ʪʨʘʥʩʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ  (ʟʤʽʥʘ ʝʧʽʪʝʣʽʘʣʴʥʦʛʦ 

ʬʝʥʦʪʠʧʫ ʥʘ ʤʝʟʝʥʭʽʤʘʣʴʥʠʡ) ʧʦʪʨʝʙʫʻ ʧʦʜʘʣʴʰʦʛʦ ʚʠʚʯʝʥʥʷ. 

ɿʛʽʜʥʦ ʩʫʯʘʩʥʠʭ ʧʦʛʣʷʜʽʚ ʧʨʦʮʝʩʠ ʨʝʧʘʨʘʮʽʾ ʚʢʣʶʯʘʶʪʴ ʧʨʦʣʽʬʝʨʘʮʽʶ 

ʪʘ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʥʝ ʪʽʣʴʢʠ ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ, ʘ ʽ ʧʦʧʝʨʝʜʥʠʢʽʚ ʄʎʈ 

[105]. ʇʨʦ ʪʽʩʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʮʠʤʠ ʧʨʦʮʝʩʘʤʠ ʩʚʽʜʯʘʪʴ ʨʝʟʫʣʴʪʘʪʠ, ʦʜʝʨʞʘʥʽ 

ʫ ʙʘʛʘʪʴʦʭ ʜʦʩʣʽʜʞʝʥʥʷʭ: ʣʦʢʘʣʽʟʘʮʽʷ ʘʢʪʠʚʦʚʘʥʠʭ ʢʣʽʪʠʥ-ʧʦʧʝʨʝʜʥʠʢʽʚ ʫ ʪʘʢ 

ʟʚʘʥʠʭ çʥʽʰʘʭ ʨʝʛʝʥʝʨʘʮʽʾè, ʬʦʨʤʫʚʘʥʥʷ ɼʈɼʇ, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ ʨʝʛʝʥʝʨʘʮʽʶ 

ʫ ʥʘʧʨʷʤʢʫ ʭʦʣʘʥʛʽʦʮʠʪʽʚ, ʥʘʚʢʦʣʦ ʜʨʽʙʥʠʭ ʩʫʜʠʥ, ʘ ʪʘʢʦʞ ʘʩʦʮʽʘʮʽʷ 
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ʥʦʚʦʫʪʚʦʨʝʥʠʭ ʩʫʜʠʥ ʟ ʦʟʥʘʢʘʤʠ ʨʝʦʨʛʘʥʽʟʘʮʽʾ ʄʎʈ ï ʟʘʜʽʶʚʘʥʥʷ 

ʧʝʨʝʜʽʩʥʫʶʯʠʭ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʥʦʚʠʭ ʘʥʘʩʪʦʤʦʟʽʚ, ʧʝʨʝʙʫʜʦʚʘ ʩʫʜʠʥʥʦʾ 

ʩʪʽʥʢʠ, ʟʤʽʥʘ ʬʝʥʦʪʠʧʫ ʩʥʫʩʦʾʜʥʠʭ ʝʥʜʦʪʝʽʘʣʴʥʠʭ ʢʣʽʪʠʥ, ʷʢʽ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ 

ʧʨʠ ʭʨʦʥʽʯʥʦʤʫ ʧʝʨʝʙʽʛʫ ʟʘʭʚʦʨʶʚʘʥʴ.    

ʆʜʥʠʤ ʽʟ ʧʨʦʚʽʜʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʚʚʘʞʘʻʪʴʩʷ ʘʥʛʽʦʛʝʥʝʟ. ʉʫʜʠʥʥʽ 

ʩʪʨʫʢʪʫʨʠ  ʤʦʞʫʪʴ ʨʦʟʚʠʚʘʪʠʩʴ ʜʚʦʤʘ ʰʣʷʭʘʤʠ. ɼʝʷʢʽ ʩʫʜʠʥʠ, ʱʦ ʧʦʭʦʜʷʪʴ ʽʟ 

ʩʠʥʫʩʦʾʜʽʚ, ʧʝʨʩʠʩʪʫʶʪʴ ʫ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʽʡ ʩʽʪʮʽ ʚ ʜʽʣʷʥʢʘʭ 

ʧʦʩʪʥʝʢʨʦʪʠʯʥʦʛʦ ʢʦʣʘʧʩʫ. ɯʥʰʽ ʩʫʜʠʥʠ ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʘʥʛʽʦʛʝʥʝʟʫ ï ʢʦʤʧʦʥʝʥʪʫ ʬʽʙʨʦʛʝʥʝʟʫ ï ʷʢʠʡ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʴ ʯʝʨʝʟ 

ʤʦʙʽʣʽʟʘʮʽʶ ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ-ʧʦʧʝʨʝʜʥʠʢʽʚ ʽʟ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʘʙʦ 

ʰʣʷʭʦʤ ʙʨʫʥʴʢʫʚʘʥʥʷ ʟ ʧʝʨʝʜʽʩʥʫʶʯʠʭ ʩʫʜʠʥ. ʆʩʪʘʥʥʽʡ ʚʘʨʽʘʥʪ, ʷʢʠʡ 

ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʯʘʩʪʽʰʝ ʚʢʣʶʯʘʻ ʜʝʢʽʣʴʢʘ ʝʪʘʧʽʚ. ʇʽʩʣʷ ʩʪʠʤʫʣʷʮʽʾ ʦʢʩʠʜʦʤ 

ʘʟʦʪʫ, ʬʘʢʪʦʨʦʤ ʨʦʩʪʫ ʝʥʜʦʪʝʣʽʶ ʩʫʜʠʥ ʨʦʟʚʠʚʘʻʪʴʩʷ ʚʘʟʦʜʠʣʷʪʘʮʽʷ, ʚʪʨʘʪʘ 

ʤʽʞʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʢʦʥʪʘʢʪʽʚ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʥʠʢʣʠʚʦʩʪʽ ʧʝʨʝʜ ʽʩʥʫʶʯʠʭ 

ʩʫʜʠʥ. ʎʝ ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʥʘʩʪʫʧʥʦʾ 

ʤʽʛʨʘʮʽʾ ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ. ʈʫʭ ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ ʩʪʘʻ ʤʦʞʣʠʚʠʤ ʣʠʰʝ 

ʧʽʩʣʷ ʜʝʛʨʘʜʘʮʽʾ ɽʎʄ, ʷʢʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʢʪʠʚʘʪʦʨʽʚ 

ʧʣʘʟʤʽʥʦʛʝʥʫ, ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟ, ʾʭ ʪʢʘʥʠʥʥʠʭ ʽʥʛʽʙʽʪʦʨʽʚ ʪʘ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ. 

ʇʨʦʪʝʦʣʽʟ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʝʢʩʧʨʝʩʽʾ ʥʦʚʠʭ ʝʧʽʪʦʧʽʚ ʪʘ ʚʠʜʽʣʝʥʥʷ ʬʘʢʪʦʨʽʚ, ʷʢʽ 

ʨʦʟʤʽʱʫʶʪʴʩʷ ʫ ɽʎʄ. ɯʥʪʝʛʨʠʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʽʛʨʘʮʽʶ ʝʥʜʦʪʝʣʽʶ ʫ ɽʎʄ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʧʨʠʢʨʽʧʣʝʥʥʷ/ʚʽʜʜʽʣʝʥʥʷ. ʅʝʜʦʩʪʘʪʥʽʡ ʧʨʦʪʝʦʣʽʟ ʥʝ ʜʦʟʚʦʣʷʻ 

ʝʥʜʦʪʝʣʽʦʮʠʪʘʤ  ʤʽʛʨʫʚʘʪʠ, ʥʘʜʤʽʨʥʠʡ ʧʨʦʪʝʦʣʽʟ  ʜʝʩʪʘʙʽʣʽʟʫʻ ʧʽʜʪʨʠʤʫʶʯʽ 

ʩʪʨʫʢʪʫʨʠ ɽʎʄ.  ɺ ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʨʠʛʥʽʯʝʥʥʷ ʘʥʛʽʦʛʝʥʝʟʫ. 

ɸʢʪʠʚʥʽʩʪʴ ʧʨʦʪʝʾʥʘʟ ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʭ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʘ ʤʽʢʨʦʦʪʦʯʝʥʥʷ. 

ʇʨʦʣʽʬʝʨʘʮʽʷ ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ ʽʥʜʫʢʫʻʪʴʩʷ ʬʘʢʪʦʨʘʤʠ, ʷʢʽ ʚʠʜʽʣʷʶʪʴ ʦʪʦʯʫʶʯʽ 

ʢʣʽʪʠʥʠ:  ʇɿʂ, ʣʝʡʢʦʮʠʪʠ, ʛʝʧʘʪʦʮʠʪʠ, ʂʂ. ʅʘʡʚʘʞʣʠʚʽʰʠʤ ʩʝʨʝʜ ʥʠʭ ʻ 

ʬʘʢʪʦʨ ʨʦʩʪʫ ʝʥʜʦʪʝʣʽʶ ʩʫʜʠʥ, ʷʢʠʡ ʨʝʛʫʣʶʻ ʧʨʦʮʝʩ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ. 

ʈʦʟʤʥʦʞʝʥʥʷ ʢʣʽʪʠʥ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʣʽʜʦʚʥʦ, ʱʦ ʚʝʜʝ ʜʦ ʬʦʨʤʫʚʘʥʥʷ 

ʧʨʦʩʚʽʪʫ, ʜʽʘʤʝʪʨ ʪʘ ʜʦʚʞʠʥʘ ʷʢʦʛʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʚʧʣʠʚʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʬʘʢʪʦʨʽʚ. ʇʨʠ ʥʘʜʤʽʨʥʦʤʫ ʧʨʦʪʝʦʣʽʟʽ ʝʥʜʦʪʝʣʽʦʮʠʪʠ ʬʦʨʤʫʶʪʴ ʢʽʩʪʠ, ʘ ʥʝ 
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ʧʨʦʩʚʽʪʠ, ʱʦ ʧʦʚô̫ ʟʘʥʦ ʟ ʧʦʰʢʦʜʞʝʥʥʷʤ ʟʘʛʘʣʴʥʦʾ ʩʭʝʤʠ ʘʥʛʽʦʛʝʥʝʟʫ. 

ɿʘʚʝʨʰʫʻʪʴʩʷ ʧʨʦʮʝʩ ʩʪʘʙʽʣʽʟʘʮʽʻʶ ʩʫʜʠʥ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʩʢʣʘʜʥʘ ʪʨʴʦʭʤʽʨʥʘ 

ʩʽʪʢʘ ʩʫʜʠʥ ʦʜʥʘʢʦʚʦʛʦ ʨʦʟʤʽʨʫ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʝ ʨʫʩʣʦ. 

ʎʝ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʦʷʚʦʶ ʧʝʨʠʮʠʪʽʚ, ʩʠʥʪʝʟʦʤ ʙʘʟʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ ʪʘ 

ʝʣʝʤʝʥʪʽʚ ʧʨʠʣʷʛʘʶʯʦʛʦ ʽʥʪʝʨʩʪʠʮʽʶ, ʫʪʚʦʨʝʥʥʷʤ ʥʦʚʠʭ ʨʦʟʛʘʣʫʞʝʥʴ [106-

108]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʥʝʦʘʥʛʽʦʛʝʥʝʟʫ ʙʫʣʠ ʚ ʙʘʛʘʪʴʦʭ ʨʦʙʦʪʘʭ ʩʬʦʢʫʩʦʚʘʥʽ ʥʘ 

ʨʦʣʽ ʛʽʧʦʢʩʽʾ, ʷʢʘ ʽʥʜʫʢʫʻ ʨʦʟʚʠʪʦʢ ʩʫʜʠʥ. ɻʽʧʦʢʩʽʷ ʤʦʞʝ ʙʫʪʠ ʥʘʩʣʽʜʢʦʤ 

ʧʦʨʫʰʝʥʥʷ ʧʨʦʥʠʢʣʠʚʦʩʪʽ ʽ ʧʝʨʬʫʟʽʾ ʩʠʥʫʩʦʾʜʽʚ (ʢʘʧʽʣʷʨʠʟʘʮʽʷ), 

ʚʘʟʦʢʦʥʩʪʨʠʢʮʽʾ, ʪʨʦʤʙʦʟʫ [109]. 

ʆʩʦʙʣʠʚʽʩʪʶ ʘʥʛʽʦʛʝʥʝʟʫ ʫ ʧʝʯʽʥʮʽ ʻ ʪʝ, ʱʦ ʥʦʚʦʫʪʚʦʨʝʥʽ ʩʫʜʠʥʠ 

ʘʢʪʠʚʥʦ ʟʘʜʽʶʶʪʴʩʷ ʫ ʧʨʦʮʝʩʠ ʰʫʥʪʫʚʘʥʥʷ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʣʦʢʘʣʽʟʘʮʽʾ, ʮʝ 

ʤʦʞʫʪʴ ʙʫʪʠ ʰʫʥʪʠ ʤʽʞ ʘʬʝʨʝʥʪʥʠʤʠ ʩʫʜʠʥʘʤʠ  (ʧʦʨʪʦ-ʧʦʨʪʘʣʴʥʽ ʩʝʧʪʠ), 

ʝʬʝʨʝʥʪʥʠʤʠ ʩʫʜʠʥʘʤʠ (ʮʝʥʪʨʦ-ʮʝʥʪʨʘʣʴʥʽ ʩʝʧʪʠ ʪʘ ʤʽʞ ʝʬʝʨʝʥʪʥʠʤʠ ʽ 

ʘʬʝʨʝʥʪʥʠʤʠ ʩʫʜʠʥʘʤʠ (ʧʦʨʪʦ-ʮʝʥʪʨʘʣʴʥʽ ʩʝʧʪʠ).  ʆʩʪʘʥʥʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʤʘʢʩʠʤʘʣʴʥʝ ʩʢʠʜʘʥʥʷ ʢʨʦʚʽ ʚ ʦʙʭʽʜ ʧʘʨʝʥʭʽʤʠ. ʄʦʨʬʦʣʦʛʽʯʥʠʤ ʧʨʦʷʚʦʤ 

ʪʦʛʦ, ʱʦ ʢʨʦʚ ʧʦʩʪʫʧʘʻ ʧʝʨʝʚʘʞʥʦ ʟ ʛʽʣʦʢ ʧʝʯʽʥʢʦʚʠʭ ʘʨʪʝʨʽʡ ʻ ʘʨʪʝʨʽʘʣʽʟʘʮʽʷ, 

ʱʦ ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʤʦʜʠʬʽʢʘʮʽʻʶ ʬʝʥʦʪʠʧʫ ʩʠʥʫʩʦʾʜʥʠʭ ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ ʧʨʠ 

ʢʘʧʽʣʷʨʠʟʘʮʽʾ ʩʠʥʫʩʦʾʜʽʚ [110]. 

ʐʫʥʪʫʚʘʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʠʭ ʟʤʽʥ ʫ ʛʝʤʦʜʠʥʘʤʽʮʽ. ʇʨʠ 

ʚʠʨʘʞʝʥʦʤʫ ʮʠʨʦʟʽ ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʢʨʦʚʽ ʨʫʭʘʻʪʴʩʷ  ʧʦ ʧʝʯʽʥʮʽ ʯʝʨʝʟ ʦʧʠʩʘʥʽ 

ʢʘʥʘʣʠ. ɹʽʣʴʰʽʩʪʴ ʽʟ ʮʠʭ ʰʫʥʪʽʚ ʻ ʤʽʢʨʦʩʢʦʧʽʯʥʠʤʠ, ʘʣʝ ʚ 1 ʟ 4 ʭʚʦʨʠʭ ʤʦʞʫʪʴ 

ʙʫʪʠ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʽ ʰʫʥʪʠ ʜʽʘʤʝʪʨʦʤ 1-2 ʤʤ ʧʨʠ ʧʦʨʪʦʛʨʘʬʽʾ. 

ʐʫʥʪʫʚʘʥʥʷ ʢʨʦʚʽ ʯʝʨʝʟ ñʰʚʠʜʢʽò ʩʫʜʠʥʥʽ ʩʪʨʫʢʪʫʨʠ (ʧʦʨʪʦ-ʚʝʥʦʟʥʽ ʪʘ 

ʘʨʪʝʨʽʦ-ʚʝʥʦʟʥʽ) ʣʠʰʘʶʪʴ ʯʘʩʪʠʥʫ ʧʘʨʝʥʭʽʤʠ ʧʨʘʢʪʠʯʥʦ ʙʝʟ 

ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ, ʱʦ ʧʦʷʩʥʶʻ ʧʦʩʠʣʝʥʠʡ ʧʣʠʥ ʢʨʦʚʽ ʯʝʨʝʟ ʩʠʥʫʩʦʾʜʠ ʪʘ 

ʚʽʜʥʦʩʥʫ ʛʽʧʦʧʝʨʬʫʟʽʶ ʧʘʨʝʥʭʽʤʠ ʧʝʯʽʥʢʠ ʚ ʮʽʣʦʤʫ [111]. 

ʏʘʩʪʠʥʘ ʩʫʜʠʥʥʠʭ ʟʤʽʥ ʧʨʠ ʮʠʨʦʪʠʯʥʽʡ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʧʦʚô̫ ʟʘʥʽ ʽʟ 

ʪʨʦʤʙʦʟʦʤ ʩʫʜʠʥ. ʆʙʣʽʪʝʨʘʮʽʷ ʧʨʦʩʚʽʪʽʚ ʧʦʨʪʘʣʴʥʠʭ ʪʘ ʮʝʥʪʨʘʣʴʥʠʭ ʚʝʥ 

ʚʠʷʚʣʷʣʘʩʴ ʫ 36-70% ʚʠʧʘʜʢʘʭ ʮʠʨʦʟʽʚ (ʚʠʜʘʣʝʥʽ ʧʨʠ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ). ɸʚʪʦʨʠ 
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ʚʚʘʞʘʣʠ, ʱʦ ʪʨʦʤʙʦʟ ʩʝʨʝʜʥʽʭ ʪʘ ʚʝʣʠʢʠʭ ʛʽʣʦʢ ʧʦʨʪʘʣʴʥʦʾ ʚʝʥʠ ʪʘ ʧʝʯʽʥʢʦʚʦʾ 

ʚʝʥʠ ʻ ʯʘʩʪʦʶ ʟʥʘʭʽʜʢʦʶ ʧʨʠ ʮʠʨʦʟʽ, ʽ ʱʦ ʮʽ ʟʤʽʥʠ ʚʘʞʣʠʚʽ ʜʣʷ ʧʨʦʛʨʝʩʫʚʘʥʥʷ 

ʮʠʨʦʟʫ [113,114]. 

ʎʠʨʦʟ ʻ ʚ ʟʥʘʯʥʦʤʫ ʩʪʫʧʝʥʽ ʩʫʜʠʥʥʝ ʫʨʘʞʝʥʥʷ ʧʝʯʽʥʢʠ. Popper ʚʚʘʞʘʚ, 

ʱʦ: ñʟʙʝʨʝʞʝʥʥʷ ʪʝʨʤʽʥʫ ʮʠʨʦʟ, ʷʢʠʡ ʝʪʠʤʦʣʦʛʽʯʥʦ ʻ ʙʝʟʟʤʽʩʪʦʚʥʠʡ, ʤʦʞʥʘ 

ʘʨʛʫʤʝʥʪʫʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʧʦʨʫʰʝʥʥʷ ʧʝʯʽʥʢʦʚʦʛʦ ʢʨʦʚʦʦʙʽʛʫè [93]. 

ʌʽʙʨʦʟ ʧʨʠ ʮʠʨʦʟʽ ʧʝʯʽʥʢʠ ʨʘʟʦʤ ʽʟ ʩʫʜʠʥʥʠʤʠ ʟʤʽʥʘʤʠ ʷʚʣʷʻ ʩʦʙʦʶ 

ʤʝʭʘʥʽʯʥʠʡ ʢʦʤʧʦʥʝʥʪ ʩʫʜʠʥʥʦʾ ʦʙʩʪʨʫʢʮʽʾ ʫ ʧʘʪʦʛʝʥʝʟʽ ʧʦʨʪʘʣʴʥʦʾ 

ʛʽʧʝʨʪʝʥʟʽʾ, ʷʢʽ ʨʘʟʦʤ ʽʟ ʽʥʰʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ ʟʫʤʦʚʣʶʻ ʧʽʜʚʠʱʝʥʠʡ 

ʚʥʫʪʨʽʰʥʴʦʧʝʯʽʥʢʦʚʠʡ ʩʫʜʠʥʥʠʡ ʦʧʽʨ [94]. 

 

1.2.2 ʄʝʭʘʥʽʟʤʠ ʪʘ ʧʨʦʷʚʠ ʬʽʙʨʦʛʝʥʝʟʫ 

 

ʗʢʱʦ ʱʦʜʦ ʤʝʭʘʥʽʟʤʽʚ ʪʘ ʧʨʦʷʚʽʚ ʨʝʧʘʨʘʮʽʾ, ʙʘʛʘʪʴ ʧʠʪʘʥʴ 

ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʚʠʷʩʥʝʥʤʠ, ʬʽʙʨʦʟ ʪʘ ʡʦʛʦ ʦʩʥʦʚʥʽ ʨʽʟʥʦʚʠʜʠ ʦʧʠʩʘʥʽ ʜʦʩʠʪʴ 

ʜʝʪʘʣʴʥʦ. 

ʇʨʦʮʝʩʠ ʩʢʣʝʨʦʟʫ ʟʘʣʝʞʘʪʴ ʚʽʜ ʘʢʪʠʚʥʦʩʪʽ ʮʽʣʦʾ ʛʨʫʧʠ ʪʘʢ ʟʚʘʥʠʭ 

ʬʽʙʨʦʛʝʥʥʠʭ ʢʣʽʪʠʥ, ʟʜʘʪʥʠʭ ʫʪʚʦʨʶʚʘʪʠ ʝʣʝʤʝʥʪʠ ʝʢʩʪʨʘʮʝʣʶʣʷʨʥʦʛʦ 

ʤʘʪʨʠʢʩʫ (ɽʎʄ) [115-121]. ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʧʝʯʽʥʢʦʚʽ ʟʽʨʯʘʩʪʽ ʢʣʽʪʠʥʠ 

(ʇɿʂ), ʧʦʨʪʘʣʴʥʽ ʬʽʙʨʦʙʣʘʩʪʠ, ʛʣʘʜʢʦʤôʷʟʦʚʽ ʢʣʽʪʠʥʠ ʜʨʽʙʥʠʭ ʧʦʨʪʘʣʴʥʠʭ 

ʩʫʜʠʥ, ʧʦʛʨʘʥʠʯʥʽ ʤʽʦʬʽʙʨʦʙʣʘʩʪʠ, ʬʽʙʨʦʙʣʘʩʪʠ ʢʘʧʩʫʣʠ ɻʣʽʩʩʦʥʘ,  ʪʘʢ ʟʚʘʥʽ 

ʢʣʽʪʠʥʠ ʜʨʫʛʦʛʦ ʰʘʨʫ ʥʘʚʢʦʣʦ ʮʝʥʪʨʘʣʴʥʠʭ ʚʝʥ [124,125]. 

ʇʨʠ ʘʢʪʠʚʘʮʽ ʾʢʣʽʪʠʥʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʽʥʘ ʬʝʥʦʪʠʧʫ ʽʟ çʩʪʘʥʫ ʩʧʦʢʦʶè ʫ 

ʧʨʦʣʽʬʝʨʫʶʯʠʡ, ʬʽʙʨʦʛʝʥʥʠʡ ʪʘ ʢʦʥʪʨʘʢʪʠʣʴʥʠʡ. ʇʨʦʮʝʩ ʪʨʠʚʘʣʠʡ ʽ ʥʘ 

ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʚʽʜʨʽʟʥʷʻʪʴ ʚʽʜ ʧʽʟʥʽʭ ʟʘ ʦʟʥʘʢʘʤʠ ʨʦʩʪʫ, ʚʽʜʧʦʚʽʜʽ ʥʘ ʨʦʟʯʠʥʥʽ 

ʤʝʜʽʘʪʦʨʠ, ʫʯʘʩʪʽ ʫ ʟʘʧʘʣʝʥʥʽ ʪʘ ʧʦʪʝʥʮʽʾ ʜʦ ʘʧʦʧʪʦʟʫ. ɺʠʜʽʣʷʶʪʴ ʜʚʽ ʬʘʟʠ 

ʘʢʪʠʚʘʮʽʾ: ʽʥʽʮʽʘʮʽʾ ʪʘ ʧʽʜʪʨʠʤʢʠ. ʌʘʟʘ ʽʥʽʮʽʘʮʽʾ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʨʘʥʥʽʤʠ 

ʟʤʽʥʘʤʠ ʝʢʩʧʨʝʩʽʾ ʛʝʥʽʚ ʪʘ ʬʝʥʦʪʠʧʫ, ʱʦ ʨʦʙʠʪʴ ʢʣʽʪʠʥʫ ʯʫʪʣʠʚʦʶ ʜʦ ʜʽʾ 

ʮʠʪʦʢʽʥʽʚ ʪʘ ʽʥʰʠʭ ʩʪʠʤʫʣʽʚ (ʧʘʨʘʢʨʠʥʥʽ ʚʧʣʠʚʠ, ʝʬʝʢʪʠ ɽʎʄ ʪʘ ʢʦʥʪʘʢʪʠ ʟ 

ʧʨʦʜʫʢʪʘʤʠ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ (ʇʆʃ) ʪʘ ʧʦʰʢʦʜʞʝʥʠʤʠ 
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ʛʝʧʘʪʦʮʠʪʘʤʠ). ʅʘ ʬʘʟʽ ʧʽʜʪʨʠʤʢʠ  ʚʥʘʩʣʽʜʦʢ ʜʽʾ ʩʪʠʤʫʣʽʚ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʩʪʘʥ 

ʘʢʪʠʚʥʦʩʪʽ (ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʚʪʦ- ʪʘ ʧʘʨʘʢʨʠʥʥʠʭ ʰʣʷʭʽʚ), ʷʢʠʡ ʚʠʨʘʞʘʻʪʴʩʷ ʫ: 

ʧʨʦʣʽʬʝʨʘʮʽʾ, ʩʢʦʨʦʪʣʠʚʦʩʪʽ, ʬʽʙʨʦʛʝʥʝʟʽ, ʜʝʛʨʘʜʘʮʽʾ ʤʘʪʨʠʢʩʫ. ʈʝʟʦʣʶʮʽʷ 

ʬʽʙʨʦʟʫ ʘʩʦʮʽʶʻʪʴʩʷ ʟ  ʘʢʪʠʚʘʮʽʻʶ ʰʣʷʭʽʚ ʘʧʦʧʪʦʟʫ ʫ ʢʣʽʪʠʥʽ  ʘʙʦ ʧʦʚʝʨʥʝʥʥʷ 

ʾʾ ʜʦ ʙʽʣʴʰ ʩʧʦʢʽʡʥʦʛʦ ʬʝʥʦʪʠʧʫ [127-129]. 

ɸʢʪʠʚʦʚʘʥʽ  ʬʽʙʨʦʛʝʥʥʽ ʢʣʽʪʠʥʠ ʩʠʥʪʝʟʫʶʪʴ ʢʦʣʘʛʝʥʠ (ɯ, ɯɯɯ, ɯʋ), 

ʬʽʙʨʦʥʝʢʪʠʥ, ʫʥʜʫʣʽʥ, ʝʣʘʩʪʠʥ, ʣʘʤʽʥʽʥ, ʛʽʘʣʫʨʦʥʘʥ, ʧʨʦʪʝʦʛʣʽʢʘʥʠ. ʇʨʠ 

ʮʴʦʤʫ ʢʽʣʴʢʽʩʪʴ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ  3-5 ʨʘʟʠ [6,61]. 

ʇʨʦʮʝʩʠ ʬʽʙʨʦʛʝʥʝʟʫ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʩʪʘʥʽ ʜʠʥʘʤʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ ʟ 

ʧʨʦʮʝʩʘʤʠ ʨʫʡʥʫʚʘʥʥʷ ɽʎʄ [117]. ɼʣʷ ʬʦʨʤʫʚʘʥʥʷ ʨʫʙʮʴʦʚʦʾ ʪʢʘʥʠʥʠ 

ʥʝʦʙʭʽʜʥʝ ʧʦʧʝʨʝʜʥʻ ʨʫʡʥʫʚʘʥʥʷ ʧʝʨʝʜʽʩʥʫʶʯʦʛʦ ɽʎʄ ʧʝʯʽʥʢʠ.  ɿ ʽʥʰʦʾ 

ʩʪʦʨʦʥʠ ʨʝʟʦʨʙʮʽʷ ʥʘʜʣʠʰʢʦʚʦʛʦ ʤʘʪʨʠʢʩʫ ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʟʤʝʥʰʝʥʥʷ 

ʧʝʯʽʥʢʦʚʦʾ ʜʠʩʬʫʥʢʮʽʾ ʪʘ ʧʦʨʪʘʣʴʥʦʾ ʛʽʧʝʨʪʝʥʟʽʾ. ʊʘʢ ʟʚʘʥʘ ʜʝʛʨʘʜʘʮʽʷ ɽʎʄ ʻ 

ʥʘʩʣʽʜʢʦʤ ʘʢʪʠʚʘʮʽʾ ʨʦʜʠʥʠ ʬʝʨʤʝʥʪʽʚ, ʱʦ ʥʘʟʠʚʘʶʪʴʩʷ ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟʠ 

(ʄʄʇ). ʎʽ ʬʝʨʤʝʥʪʠ ʚʠʜʽʣʷʶʪʴʩʷ ʟ ʢʣʽʪʠʥ ʫ ɽʎʄ ʫ ʚʠʛʣʷʜʽ ʧʨʦʝʥʟʠʤʽʚ, ʷʢʽ 

ʧʽʟʥʽʰʝ ʘʢʪʠʚʫʶʪʴʩʷ ʛʨʫʧʦʶ ʩʧʝʮʠʬʽʯʥʠʭ, ʟʘʟʚʠʯʘʡ ʟʚôʷʟʘʥʠʭ ʟ ʢʣʽʪʠʥʥʦʶ 

ʧʦʚʝʨʭʥʝʶ ʨʝʘʢʮʽʡ ʨʦʟʧʘʜʫ. ɸʢʪʠʚʥʽ ʬʝʨʤʝʥʪʠ ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʨʠʛʥʽʯʫʶʪʴʩʷ 

ʨʦʜʠʥʦʶ ʪʢʘʥʠʥʥʠʭ ʽʥʛʽʙʽʪʦʨʽʚ ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟ (ʊɯʄʇ 1-4). ʊʘʢʘ ʢʦʤʙʽʥʘʮʽʷ 

ʤʝʭʘʥʽʟʤʽʚ ʟʘʙʝʟʧʝʯʫʻ ʯʽʪʢʫ ʨʝʛʫʣʷʮʽʶ ʧʨʦʮʝʩʽʚ ʨʫʡʥʫʚʘʥʥʷ ɽʎʄ ʽ ʟʘʧʦʙʽʛʘʻ 

ʟʥʘʯʥʦʤʫ ʧʦʰʢʦʜʞʝʥʥʶ ʪʢʘʥʠʥʠ. ʅʘ ʩʴʦʛʦʜʥʽ ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʫ ʧʝʯʽʥʮʽ 

ʦʩʥʦʚʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʥʘʩʪʫʧʥʘ ʛʨʫʧʘ ʄʄʇ ï ʞʝʣʘʪʠʥʘʟʠ ɸ ʪʘ ɺ (ʄʄʈ-2, -

9), ʩʪʨʦʤʝʣʽʟʠʥʠ (ʄʄʈ-3, -7, -10, -11), ʄʊ1-ʄʄʇ ʪʘ ʽʥʪʝʨʩʪʠʮʽʡʥʽ 

ʢʦʣʘʛʝʥʘʟʠ (ʄʄʇ-1, -8, -13). ʉʝʨʝʜ ʽʥʛʽʙʽʪʦʨʽʚ ʄʄʇ ʥʘʡʚʘʞʣʠʚʽʰʠʤʠ ʻ 

ʊɯʄʇ-1 ʪʘ -2. ʆʩʥʦʚʥʽ ʜʘʥʽ  ʧʨʦ ʨʦʣʴ ʦʧʠʩʘʥʠʭ ʩʧʦʣʫʢ ʦʜʝʨʞʘʥʽ ʧʨʠ 

ʜʦʩʣʽʜʞʝʥʥʽ ʨʽʟʥʠʭ ʢʣʽʪʠʥ ʪʘ ʪʢʘʥʠʥ ʥʘ ʥʝʦʜʥʦʨʽʜʥʦʤʫ ʤʘʪʝʨʽʘʣʽ (ʢʫʣʴʪʫʨʘ 

ʢʣʽʪʠʥ, ʪʚʘʨʠʥʥʽ ʤʦʜʝʣʽ ʪʘ ʪʢʘʥʠʥʠ ʣʶʜʠʥʠ). ʊʦʤʫ , ʷʢʱʦ ʚʘʞʣʠʚʽʩʪʴ ʜʘʥʠʭ 

ʧʨʦʮʝʩʽʚ ʧʨʠ ʨʦʟʚʠʪʢʫ ʩʢʣʝʨʦʟʫ ʫ ʧʝʯʽʥʮʽ  ʥʝ ʚʠʢʣʠʢʘʻ ʩʫʤʥʽʚʽʚ, ʪʦ ʨʦʟʫʤʽʥʥʷ 

ʤʝʭʘʥʽʟʤʽʚ ʪʘ ʨʝʛʫʣʷʮʽʾ ʧʽʜʪʨʠʤʢʠ ʜʠʥʘʤʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ ʤʽʞ ʩʠʥʪʝʟʦʤ ʪʘ 

ʨʫʡʥʫʚʘʥʥʷʤ ʝʣʝʤʝʥʪʽʚ  ɽʎʄ ʧʦʪʨʝʙʫʻ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ.  
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ʄʦʜʫʣʷʮʽʷ ʬʽʙʨʦʛʝʥʝʟʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʮʠʪʦʢʽʥʽʚ ʪʘ ʩʢʣʘʜʥʠʭ 

ʤʽʞʢʣʽʪʠʥʥʠʭ ʪʘ ʢʣʽʪʠʥʥʦ-ʤʘʪʨʠʢʩʥʠʭ ʚʟʘʻʤʦʜʽʡ. ɻʝʧʘʪʦʮʠʪʠ, ʷʢʽ ʻ  

ʦʩʥʦʚʥʦʶ ʤʽʰʝʥʥʶ ʜʣʷ ʧʦʰʢʦʜʞʫʶʯʠʭ ʬʘʢʪʦʨʽʚ (ʚʽʨʫʩʠ, ʘʣʢʦʛʦʣʴ, ʞʦʚʯʝʚʽ 

ʢʠʩʣʦʪʠ) ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʜʽʣʝʥʥʷ ʨʝʘʢʪʠʚʥʠʭ ʨʘʜʠʢʘʣʽʚ ʢʠʩʥʶ (ROS) ʪʘ 

ʬʽʙʨʦʛʝʥʥʠʭ ʤʝʜʽʘʪʦʨʽʚ, ʱʦ ʽʥʜʫʢʫʻ ʩʢʫʧʯʝʥʥʷ ʣʝʡʢʦʮʠʪʽʚ;  ʘʧʦʧʪʦʟ 

ʛʝʧʘʪʦʮʠʪʽʚ ʩʪʠʤʫʣʶʻ ʬʽʙʨʦʛʝʥʥʫ ʘʢʪʠʚʥʽʩʪʴ ʤʽʦʬʽʙʨʦʙʣʘʩʪʽʚ. ʃʝʡʢʦʮʠʪʠ 

(ʣʽʤʬʦʮʠʪʠ ʪʘ ʥʝʡʪʨʦʬʽʣʠ) ʘʢʪʠʚʫʶʪʴ ʇɿʂ ʟ ʥʘʩʪʫʧʥʦʶ ʩʝʢʨʝʮʽʻʶ ʢʦʣʘʛʝʥʫ, 

ʘ ʪʘʢʦʞ ʚʠʜʽʣʝʥʥʷʤ ʧʨʦʟʘʧʘʣʴʥʠʭ ʭʝʤʦʢʽʥʽʚ, ʝʢʩʧʨʝʩʽʻʶ ʢʣʽʪʠʥʥʠʭ 

ʘʜʛʝʟʠʚʥʠʭ ʤʦʣʝʢʫʣ, ʤʦʜʫʣʷʮʽʻʶ ʘʢʪʠʚʥʦʩʪʽ ʣʽʤʬʦʮʠʪʽʚ. ʈʽʟʥʽ ʧʽʜʛʨʫʧʠ ʊ-

ʭʝʣʧʝʨʽʚ (Th) ʨʝʛʫʣʶʶʪʴ ʬʽʙʨʦʟ ï Th-2 ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʙʽʣʴʰ ʘʢʪʠʚʥʠʤ 

ʬʽʙʨʦʛʝʥʝʟʦʤ.  ʂʣʽʪʠʥʠ ʂʫʧʬʝʨʘ (ʂʂ) ʨʝʛʫʣʶʶʪʴ ʟʘʧʘʣʝʥʥʷ ʚʠʜʽʣʷʶʯʠ ROS 

ʪʘ ʮʠʪʦʢʽʥʠ, ʟʦʢʨʝʤʘ  (ʬʘʢʪʦʨ ʨʦʩʪʫ ʪʨʦʤʙʦʮʠʪʽʚ (PDGF), ʷʢʠʡ ʻ ʦʩʥʦʚʥʠʤ 

ʤʽʪʦʛʝʥʦʤ ʜʣʷ ʇɿʂ. ɹʽʣʽʘʨʥʽ ʝʧʽʪʝʣʽʦʮʠʪʠ  ʩʪʠʤʫʣʶʶʪʴ ʧʦʨʪʘʣʴʥʽ 

ʤʽʦʬʽʙʨʦʙʣʘʩʪʠ, ʷʢʽ ʚʽʜʢʣʘʜʘʶʪʴ ɽʎʄ ʥʘʚʢʦʣʦ ʧʦʰʢʦʜʞʝʥʠʭ ʞʦʚʯʝʚʠʭ 

ʧʨʦʪʦʢʽʚ. ɿʤʽʥʠ ʫ ʩʢʣʘʜʽ ɽʎʄ ʤʦʞʫʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʘʢʪʠʚʫʚʘʪʠ ʬʽʙʨʦʛʝʥʝʟ: 

ʢʦʣʘʛʝʥ ɯʋ, ʬʽʙʨʠʥʦʛʝʥ ʩʪʠʤʫʣʶʶʪʴ ʨʝʟʠʜʝʥʪʥʽ ʇɿʂ, ʘʢʪʠʚʫʶʯʠ ʣʘʪʝʥʪʥʽ 

ʮʠʪʦʢʽʥʠ (ʪʢʘʥʠʥʥʠʡ ʬʘʢʪʦʨ ʨʦʩʪʫ ʙʝʪʘ 1(TGF-ɓ1); ʬʽʙʨʠʣʷʨʥʽ ʢʦʣʘʛʝʥʠ 

ʩʪʠʤʫʣʶʶʪʴ ʇɿʂ ʯʝʨʝʟ ʟʚôʷʟʫʚʘʥʥʷ ʟ ʽʥʪʝʛʨʠʥʘʤʠ; ʧʦʰʢʦʜʞʝʥʠʡ ɽʎʄ 

ʩʣʫʞʠʪʴ ʨʝʟʝʨʚʫʘʨʦʤ ʬʘʢʪʦʨʽʚ ʨʦʩʪʫ ʪʘ ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟ.  

ɺʠʜʽʣʷʶʪʴ ʜʝʢʽʣʴʢʘ ʝʪʘʧʽʚ ʬʽʙʨʦʟʫ [132]. 

1) ʈʘʥʥʽ ʟʤʽʥʠ ʟôʷʚʣʷʶʪʴʩʷ ʫ ʧʨʦʩʪʦʨʽ ɼʽʩʩʝ: ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʢʦʣʘʛʝʥʽʚ ɯ 

ʪʘ ɯɯɯ ʪʠʧʽʚ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʩʽʪʢʠ ʬʽʙʨʠʣ, ʷʢʘ ʟʘʤʽʱʫʻ ʤʝʤʙʨʘʥʦʧʦʜʽʙʥʫ 

ʨʝʯʦʚʠʥʫ; ʫ ʝʥʜʦʪʝʣʽʦʮʠʪʘʭ ʟʥʠʢʘʶʪʴ ʧʦʨʠ (ʢʘʧʽʣʷʨʠʟʘʮʽʷ ʩʠʥʫʩʦʾʜʽʚ), ʱʦ 

ʟʫʤʦʚʣʶʻ ʟʥʘʯʥʝ ʧʦʥʠʞʝʥʥʷ ʜʠʬʫʟʽʾ. ʇʝʨʝʙʫʜʦʚʘ ʽʥʪʝʨʩʪʠʮʽʶ ʘʩʦʮʽʶʻʪʴʩʷ ʟ 

ʘʢʪʠʚʘʮʽʻʶ ʩʠʥʫʩʦʾʜʥʠʭ ʢʣʽʪʠʥ (ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʮʠʪʦʢʽʥʽʚ, 

ʷʢʽ ʧʨʠ ʧʝʨʝʜʘʯʽ ʩʠʛʥʘʣʫ ʯʝʨʝʟ ʝʣʝʤʝʥʪʠ ɽʎʄ ʧʝʨʝʭʦʜʷʪʴ ʫ ʘʢʪʠʚʥʽ ʬʦʨʤʠ ʽ 

ʤʦʜʠʬʽʢʫʶʪʴ ʤʽʢʨʦʦʪʦʯʝʥʥʷ ʢʣʽʪʠʥ ʟ ʥʘʩʪʫʧʥʦʶ ʜʦʩʪʘʚʢʦʶ ʽʥʬʦʨʤʘʮʽʾ ʜʦ 

ʢʣʽʪʠʥʠ ʪʘ ʾʾ ʘʢʪʠʚʘʮʽʻʶ). 

2) ɼʝʱʦ ʧʽʟʥʽʰʝ ʨʦʟʚʠʚʘʻʪʴʩʷ ʨʦʟʰʠʨʝʥʥʷ ʧʦʨʪʘʣʴʥʠʭ ʪʨʘʢʪʽʚ (ʇʊ) ʪʘ 

ʧʝʨʠʮʝʥʪʨʘʣʴʥʠʭ ʜʽʣʷʥʦʢ ʟ ʬʦʨʤʫʚʘʥʥʷʤ ʩʝʧʪ. ʉʝʧʪʘʣʴʥʠʡ ʬʽʙʨʦʟ ï ʨʦʟʚʠʪʦʢ 



51 

 

ʪʨʴʦʭʚʠʤʽʨʥʦʾ ʚʘʩʢʫʣʷʨʠʟʦʚʘʥʦʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ, ʷʢʘ ʧʝʨʝʪʠʥʘʻ ʩʫʮʽʣʴʥʽ 

ʜʽʣʷʥʢʠ ʧʘʨʝʥʭʽʤʠ. ʉʝʧʪʠ ʤʦʞʫʪʴ ʫʪʚʦʨʶʚʘʪʠʩʴ ʟ ʇʊ ʘʙʦ ʮʝʥʪʨʘʣʴʥʠʭ ʚʝʥ 

(ʎɺ) ʽ ʧʨʦʩʪʷʛʘʪʠʩʴ ʥʘ ʨʽʟʥʫ ʜʦʚʞʠʥʫ ʫ ʨʽʟʥʠʭ ʥʘʧʨʷʤʢʘʭ. ʌʽʙʨʦʟʥʽ ʩʝʧʪʠ, ʷʢʽ 

ʧʨʦʥʠʢʘʶʪʴ ʫ ʯʘʩʪʦʯʢʦʚʫ ʧʘʨʝʥʭʽʤʫ ʙʝʟ ʜʦʩʷʛʥʝʥʥʷ ʽʥʰʠʭ ʩʫʜʠʥʥʠʭ 

ʩʪʨʫʢʪʫʨ (ʇʊ ʘʙʦ ʎɺ) ʥʘʟʠʚʘʶʪʴʩʷ ʥʝʧʦʚʥʠʤʠ (ʘʙʦ ʩʝʧʪʠ ʟ ʩʣʽʧʠʤ 

ʟʘʢʽʥʯʝʥʥʷʤ) ʇʦʚʥʽ ʩʝʧʪʠ ʤʦʞʫʪʴ ʟôʻʜʥʫʚʘʪʠ ʎɺ, ʫʪʚʦʨʶʶʯʠʩʴ ʧʽʩʣʷ 

ʪʨʠʚʘʣʦʛʦ ʮʝʥʪʨʦʣʦʙʫʣʷʨʥʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ ʽ ʧʨʠʟʚʦʜʷʯʠ ʜʦ ʬʦʨʤʫʚʘʥʥʷ 

ʘʥʘʩʪʦʤʦʟʽʚ ʤʽʞ ʜʚʦʤʘ ʘʙʦ ʙʽʣʴʰʝ ʜʨʝʥʫʶʯʠʤʠ ʩʠʩʪʝʤʘʤʠ. ʉʝʧʪʠ ʤʽʞ 

ʩʫʩʽʜʥʽʤʠ ʇʊ ʫʪʚʦʨʶʶʪʴ ʘʥʘʩʪʦʤʦʟʠ ʤʽʞ ʘʬʝʨʝʥʪʥʠʤʠ ʩʫʜʠʥʘʤʠ ʫʨʘʞʝʥʠʭ 

ʇʊ. ʇʦʨʪʦ-ʧʦʨʪʘʣʴʥʽ ʩʝʧʪʠ ʪʠʧʦʚʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʭʨʦʥʽʯʥʦʤʫ ʛʝʧʘʪʠʪʽ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʪʨʠʚʘʣʦʛʦ ʧʦʛʨʘʥʠʯʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʪʘ ʧʨʠ ʭʨʦʥʽʯʥʠʭ ʙʽʣʽʘʨʥʠʭ 

ʨʦʟʣʘʜʘʭ.  

ʉʫʜʠʥʥʽ ʩʪʨʫʢʪʫʨʠ ʫ ʮʝʥʪʨʦ-ʮʝʥʪʨʘʣʴʥʠʭ ʪʘ ʧʦʨʪʦ-ʧʦʨʪʘʣʴʥʠʭ ʩʝʧʪʘʭ 

ʥʝ ʻ ʚʠʟʥʘʯʘʣʴʥʠʤʠ ʜʣʷ ʧʦʨʫʰʝʥʴ ʚʥʫʪʨʽʰʥʴʦʧʝʯʽʥʢʦʚʦʾ ʛʝʤʦʜʠʥʘʤʽʢʠ. 

ʂʣʶʯʦʚʠʤ ʤʦʤʝʥʪʦʤ ʫ ʨʦʟʚʠʪʢʫ ʩʧʨʘʚʞʥʴʦʛʦ ʮʠʨʦʟʫ ʻ ʫʪʚʦʨʝʥʥʷ ʬʽʙʨʦʟʥʠʭ 

ʚʘʩʢʫʣʷʨʠʟʦʚʘʥʠʭ ʩʝʧʪ ʤʽʞ ʇʊ ʪʘ ʎɺ. ʊʦʤʫ ʧʦʨʪʦ-ʮʝʥʪʨʘʣʴʥʠʡ  

ʤʦʩʪʦʧʦʜʽʙʥʠʡ ʬʽʙʨʦʟ ʻ ʚʠʟʥʘʯʘʣʴʥʠʤ. ʇʨʠ ʮʴʦʤʫ ʬʦʨʤʫʶʪʴʩʷ ʧʨʷʤʽ 

ʘʥʘʩʪʦʤʦʟʠ ʤʽʞ ʘʬʝʨʝʥʪʥʠʤʠ (ʧʝʯʽʥʢʦʚʘ ʘʨʪʝʨʽʷ ʪʘ ʧʦʨʪʘʣʴʥʘ ʚʝʥʘ) ʽ 

ʝʬʝʨʝʥʪʥʠʤʠ (ʮʝʥʪʨʘʣʴʥʘ ʚʝʥʘ) ʩʫʜʠʥʘʤʠ ʧʝʯʽʥʢʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʯʘʩʪʠʥʽ ʢʨʦʚʽ 

ʦʤʠʥʘʪʠ ʧʘʨʝʥʭʽʤʫ ʯʘʩʪʦʯʢʠ (ʚʪʨʘʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʢʦʥʪʘʢʪʫ ʟ 

ʤʝʪʘʙʦʣʽʯʥʦ ʘʢʪʠʚʥʠʤʠ ʧʘʨʝʥʭʽʤʘʪʦʟʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ). 

ʇʦʨʪʦ-ʮʝʥʪʨʘʣʴʥʠʡ ʤʦʩʪʦʧʦʜʽʙʥʠʡ ʬʽʙʨʦʟ ʻ ʨʝʟʫʣʴʪʘʪʦʤ  ʚʠʨʘʞʝʥʦʛʦ 

ʘʙʦ ʧʦʚʪʦʨʥʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ ʧʘʨʝʥʭʽʤʠ ʯʘʩʪʦʯʢʠ: ʧʦʨʪʦ-ʮʝʥʪʨʘʣʴʥʠʡ 

ʥʝʢʨʦʟ, ʧʘʥʣʦʙʫʣʷʨʥʠʡ ʥʝʢʨʦʟ ʪʘ ʤʫʣʴʪʠʣʦʙʫʣʷʨʥʠʡ ʥʝʢʨʦʟ. ʇʝʨʰʠʡ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʪʦʥʢʠʭ ʧʦʨʪʦ-ʮʝʥʪʨʘʣʴʥʠʭ ʩʝʧʪ, ʚ ʪʦʡ ʯʘʩ, ʷʢ 

ʤʫʣʴʪʠʣʦʙʫʣʷʨʥʠʡ ʥʝʢʨʦʟ ʚʝʜʝ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʟʥʘʯʥʠʭ ʜʽʣʷʥʦʢ ʚʠʧʘʜʽʥʥʷ 

ʧʘʨʝʥʭʽʤʠ ʪʘ ʬʽʙʨʦʟʥʠʭ ʨʫʙʮʽʚ, ʱʦ ʟôʻʜʥʘʶʪʴ ʜʝʢʽʣʴʢʘ ʧʝʨʚʠʥʥʠʭ ʇʊ ʪʘ ʎɺ, 

ʟʚôʷʟʘʥʠʭ ʩʫʜʠʥʥʦʶ ʩʽʪʢʦʶ ʥʝʦʤʘʪʨʠʢʩʫ, ʱʦ ʨʦʟʚʠʚʘʻʪʴʩʷ. 

3) ʆʩʪʘʥʥʴʦʶ ʩʪʘʜʽʻʶ ʻ ʮʠʨʦʟ, ʷʢʠʡ ʘʩʦʮʽʶʻʪʴʩʷ ʟ  ʥʦʜʫʣʷʨʥʽʩʪʶ, ʽ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʽʥʰʠʤ ʪʠʧʦʤ ʪʢʘʥʠʥʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ 
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(ʢʨʦʚ ʧʦʩʪʫʧʘʻ ʧʝʨʝʚʘʞʥʦ ʟ ʛʽʣʦʢ ʧʝʯʽʥʢʦʚʠʭ ʘʨʪʝʨʽʡ, ʘ ʥʝ ʧʦʨʪʘʣʴʥʠʭ ʚʝʥ); 

ʨʝʛʝʥʝʨʘʮʽʷ ʧʨʠ ʮʴʦʤʫ ʤʦʞʝ ʙʫʪʠ ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ ʚʠʨʘʞʝʥʦʩʪʽ, ʽ ʥʘʚʽʪʴ 

ʚʽʜʩʫʪʥʴʦʶ. 

ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʬʽʙʨʦʟ ï ʧʨʦʮʝʩ ʥʝʩʪʘʙʽʣʴʥʠʡ, ʜʠʥʘʤʽʯʥʠʡ, ʚʢʣʶʯʘʻ 

ʬʘʟʫ ʧʨʦʛʨʝʩʽʾ (ʩʠʥʪʝʟ ɽʎʄ) ʪʘ ʨʝʛʨʝʩʽʾ (ʜʝʛʨʘʜʘʮʽʷ ɽʎʄ) [128]. ʇʨʦʪʷʛʦʤ 

ʦʩʪʘʥʥʴʦʛʦ ʜʝʩʷʪʠʣʽʪʪʷ ʫ ʙʘʛʘʪʴʦʭ  ʨʦʙʦʪʘʭ ʧʽʜʥʽʤʘʻʪʴʩʷ ʧʠʪʘʥʥʷ ʧʨʦ 

çʦʙʦʨʦʪʥʽʩʪʴè ʩʢʣʝʨʦʟʫ, ʽ ʥʘʚʽʪʴ ʮʠʨʦʟʫ. ʆʙʦʨʦʪʥʽʩʪʴ ʬʽʙʨʦʟʫ ʥʘ ʩʴʦʛʦʜʥʽ ʚʞʝ 

ʻ ʧʽʜʪʚʝʨʜʞʝʥʦʶ ʟʥʘʯʥʠʤ ʬʘʢʪʠʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʧʫ 

ʢʦʣʘʛʝʥʫ ʪʘ ʢʽʣʴʢʦʩʪʽ ʧʦʧʝʨʝʯʥʠʭ ʟʚôʷʟʢʽʚ ʫ ʤʦʣʝʢʫʣʘʭ; ʱʽʣʴʥʦʩʪʽ ʪʘ ʢʽʣʴʢʦʩʪʽ 

ʢʣʽʪʠʥ ʫ ʩʧʦʣʫʯʥʽʡ ʪʢʘʥʠʥʽ; ʪʦʧʦʛʨʘʬʽʾ ʩʝʧʪ (ʙʽʣʴʰ ʩʪʘʙʽʣʴʥʽ ʧʦʨʪʦ-

ʮʝʥʪʨʘʣʴʥʽ ʩʝʧʪʠ ʟ ʩʫʜʠʥʥʠʤʠ ʰʫʥʪʘʤʠ); ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʢʦʣʘʛʝʥʫ ʪʘ 

ʽʥʰʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ɽʎʄ, ʟʦʢʨʝʤʘ ʝʣʘʩʪʠʯʥʠʭ ʚʦʣʦʢʦʥ, ʷʢʽ ʩʪʚʦʨʶʶʪʴ ʟʥʘʯʥʫ 

ʤʘʩʫ ʜʣʷ ʣʽʪʠʯʥʠʭ ʬʝʨʤʝʥʪʽʚ. ʋ ʧʨʦʛʨʝʩʫʚʘʥʥʽ ʪʘ ʨʝʛʨʝʩʽʾ ʬʽʙʨʦʟʫ  ʟʥʘʯʥʫ 

ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʬʽʙʨʦʛʝʥʥʽ ʢʣʽʪʠʥʠ (ʤʝʭʘʥʽʟʤʠ ʘʢʪʠʚʘʮʽʾ, ʘʧʦʧʪʦʟ): ʇɿʂ, 

ʩʝʧʪʘʣʴʥʽ/ʧʦʨʪʘʣʴʥʽ,  ʧʦʛʨʘʥʠʯʥʽ ʤʽʦʬʽʙʨʦʙʣʘʩʪʠ. 

ʄʝʭʘʥʽʟʤʠ, ʷʢʽ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʬʽʙʨʦʛʝʥʝʟ ʚʢʣʶʯʘʶʪʴ: ʭʨʦʥʽʯʥʫ 

ʘʢʪʠʚʘʮʽʶ ʨʝʘʢʮʽʡ ʟʘʛʦʻʥʥʷ, ʦʢʠʩʥʠʡ ʩʪʨʝʩ, ʧʦʨʫʰʝʥʥʷ ʝʧʽʪʝʣʽʘʣʴʥʦ-

ʤʝʟʝʥʭʽʤʘʣʴʥʠʭ ʚʟʘʻʤʦʜʽʡ ʪʘ ʝʧʽʪʝʣʽʘʣʴʥʦ-ʤʝʟʝʥʭʽʤʘʣʴʥʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʧʨʠ 

ʭʦʣʘʥʛʽʦʧʘʪʽʷʭ [79,80]. 

ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ çʪʦʧʦʛʨʘʬʽʾè ʧʦʰʢʦʜʞʝʥʥʷ, ʧʦʧʫʣʷʮʽʾ 

ʤʽʦʬʽʙʨʦʙʣʘʩʪʽʚ, ʟʘʜʽʷʥʠʭ ʫ ʨʝʧʘʨʘʮʽʾ ʪʘ ʜʝʷʢʠʭ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ ʚʠʜʽʣʷʶʪʴ 

ʜʝʢʽʣʴʢʘ ʚʘʨʽʘʥʪʽʚ ʬʽʙʨʦʟʫ [130]. 

ʄʦʩʪʦʧʦʜʽʙʥʠʡ ʬʽʙʨʦʟ ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʭʨʦʥʽʯʥʦʛʦ ʚʽʨʫʩʥʦʛʦ ʛʝʧʘʪʠʪʫ 

ʽ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʧʦʨʪʦ-ʮʝʥʪʨʘʣʴʥʦʛʦ (ʚʝʥʦʟʥʦʛʦ) ʤʦʩʪʦʧʦʜʽʙʥʦʛʦ ʥʝʢʨʦʟʫ ʟ 

ʧʦʜʘʣʴʰʠʤ ʬʦʨʤʫʚʘʥʥʷʤ ʧʦʨʪʦ-ʮʝʥʪʨʘʣʴʥʠʭ ʩʝʧʪ. ʊʘʢʠʡ ʩʮʝʥʘʨʽʡ ʟʘʟʚʠʯʘʡ 

ʘʩʦʮʽʶʻʪʴʩʷ (ʦʩʦʙʣʠʚʦ ʧʨʠ ʛʝʧʘʪʠʪʽ ʉ) ʟ ʩʪʫʧʽʥʯʘʪʠʤ ʥʝʢʨʦʟʦʤ (ʛʝʧʘʪʠʪʦʤ), 

ʨʦʟʚʠʪʢʦʤ ʧʦʨʪʦ-ʧʦʨʪʘʣʴʥʠʭ ʩʝʧʪ ʪʘ ʩʣʽʧʠʭ ʩʝʧʪ ʫ ʧʘʨʝʥʭʽʤʽ ʪʘ ʨʘʥʥʽʤ 

ʬʦʨʤʫʚʘʥʥʷʤ ʩʫʜʠʥʥʠʭ ʟôʻʜʥʘʥʴ ʟ ʧʦʨʪʘʣʴʥʦʶ ʩʠʩʪʝʤʦʶ. 

ɹʽʣʽʘʨʥʠʡ ʬʽʙʨʦʟ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠ ʧʨʦʣʽʬʝʨʘʮʽʾ ʨʝʘʢʪʠʚʥʠʭ 

ʞʦʚʯʝʚʠʭ ʧʨʦʪʦʢʽʚ ʪʘ ʧʝʨʠʜʫʢʪʫʣʷʨʥʠʭ ʤʽʦʬʽʙʨʦʙʣʘʩʪʽʚ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ 
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ʤʝʞʽ ʤʽʞ ʇʊ ʪʘ ʧʘʨʝʥʭʽʤʦʶ, ʟ ʥʘʩʪʫʧʥʠʤ ʨʦʟʚʠʪʢʦʤ ʧʦʨʪʦ-ʧʦʨʪʘʣʴʥʠʭ ʩʝʧʪ ï 

ʩʮʝʥʘʨʽʡ, ʷʢʠʡ ʥʝ ʧʝʨʝʜʙʘʯʘʻ ʘʥʘʩʪʦʤʦʟʽʚ ʟ ʧʦʨʪʘʣʴʥʦʶ ʩʠʩʪʝʤʦʶ ʧʨʦʪʷʛʦʤ 

ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ. 

ʇʝʨʠʩʠʥʫʩʦʾʜʥʠʡ/ʧʝʨʠʮʝʣʶʣʷʨʥʠʡ ʬʽʙʨʦʟ ʧʝʨʝʚʘʞʘʻ ʧʨʠ ʤʝʪʘʙʦʣʽʯʥʠʭ 

ʨʦʟʣʘʜʘʭ (ʅɸʉɻ) ʘʙʦ ʘʣʢʦʛʦʣʴʥʠʭ ʫʨʘʞʝʥʥʷʭ (ɸʉɻ) ʽ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʚʽʜʢʣʘʜʘʥʥʷʤ ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ ʤʘʪʨʠʢʩʫ ʧʝʨʝʚʘʞʥʦ ʫ ʧʨʦʩʪʦʨʘʭ ɼʽʩʩʝ ʜʦʚʢʦʣʘ 

ʩʠʥʫʩʦʾʜʽʚ ʘʙʦ ʥʘʚʢʦʣʦ ʛʨʫʧ ʛʝʧʘʪʦʮʠʪʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʜʚʦʭ ʚʘʨʽʘʥʪʽʚ: 

ʢʘʧʽʣʷʨʠʟʘʮʽʾ ʩʠʥʫʩʦʾʜʽʚ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʩʦʪʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʚʽʜʧʦʚʽʜʥʦ 

[131,132]. 

ʎʝʥʪʨʦʣʦʙʫʣʷʨʥʠʡ ʬʽʙʨʦʟ ʚʠʥʠʢʘʻ ʧʨʠ ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʟ ʧʦʨʫʰʝʥʥʷʤ 

ʚʝʥʦʟʥʦʛʦ ʚʽʜʪʦʢʫ (ʭʨʦʥʽʯʥʘ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ) ʪʘ ʧʨʦʷʚʣʷʻʪʴʩʷ 

ʫʪʚʦʨʝʥʥʷʤ ʮʝʥʪʨʦ-ʮʝʥʪʨʘʣʴʥʠʭ (ʚʝʥʦʟʥʠʭ) ʬʽʙʨʦʟʥʠʭ ʩʝʧʪ ʪʘ ʥʘʩʪʫʧʥʦʶ 

çʩʧʦʪʚʦʨʝʥʦʶè ʣʦʙʫʣʷʨʥʽʩʪʶ 

ʆʧʠʩʘʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʬʽʙʨʦʛʝʥʝʟʫ ʧʨʠ ʜʝʷʢʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ. ɸʣʢʦʛʦʣʴ 

ʫʨʘʞʫʻ ʧʦʧʫʣʷʮʽʶ ʢʠʰʢʦʚʠʭ ʙʘʢʪʝʨʽʡ ʪʘ ʧʨʠʛʥʽʯʫʻ ʧʝʨʠʩʪʘʣʴʪʠʢʫ ʢʠʰʦʢ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʩʠʣʝʥʦʛʦ ʨʦʩʪʫ ɻʨʘʤ- ʬʣʦʨʠ. ʃʽʧʦʧʦʣʽʩʘʭʘʨʠʜ (ʧʽʜʚʠʱʝʥʠʡ 

ʨʽʚʝʥʴ ʫ ʢʨʦʚʽ ʧʦʨʪʘʣʴʥʦʾ ʩʠʩʪʝʤʠ) ʘʢʪʠʚʫʻ ʂʂ ʯʝʨʝʟ ʢʦʤʧʣʝʢʩ CD14/Tʦʣʣ-

ʧʦʜʽʙʥʠʡ ʨʝʮʝʧʪʦʨ-4 (ʉD14/TLR-4), ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʜʽʣʝʥʥʷ  ROS ʯʝʨʝʟ 

ʅɸɼʌ ʦʢʩʠʜʘʟʫ. ʆʢʩʠʜʘʥʪʠ ʘʢʪʠʚʫʶʪʴ ʷʜʝʨʥʠʡ ʬʘʢʪʦʨ ʂʂ, ʱʦ ʚʝʜʝ ʜʦ 

ʧʦʩʠʣʝʥʦʛʦ ʚʠʜʽʣʝʥʥʷ ʬʘʢʪʦʨʫ ʥʝʢʨʦʟʫ ʧʫʭʣʠʥ ʘʣʴʬʘ (TNF-Ŭ), ʷʢʠʡ ʽʥʜʫʢʫʻ 

ʽʥʬʽʣʴʪʨʘʮʽʶ ʥʝʡʪʨʦʬʽʣʘʤʠ ʪʘ ʩʪʠʤʫʣʶʻ ʧʨʦʜʫʢʮʽʶ ʦʢʩʠʜʘʥʪʽʚ ʫ 

ʤʽʪʦʭʦʥʜʨʽʷʭ ʛʝʧʘʪʦʮʠʪʽʚ, ʱʦ ʘʢʪʠʚʫʻ ʘʧʦʧʪʦʟ. ɸʮʝʪʘʣʴʜʝʛʽʜ, ʦʩʥʦʚʥʠʡ 

ʧʨʦʜʫʢʪ ʤʝʪʘʙʦʣʽʟʤʫ ʝʪʘʥʦʣʫ ʪʘ ROS ʘʢʪʠʚʫʶʪʴ ʇɿʂ ʪʘ ʩʪʠʤʫʣʶʶʪʴ 

ʧʨʦʟʘʧʘʣʥɹʽ ʪʘ ʧʨʦʬʽʙʨʦʛʝʥʥʽ ʩʠʛʥʘʣʠ [133]. 

ʌʽʙʨʦʟ ʧʨʠ ʭʨʦʥʽʯʥʦʤʫ ʛʝʧʘʪʠʪ ̔ʉ ʧʦʛʘʥʦ ʚʠʚʯʝʥʠʡ ʦʩʢʽʣʴʢʠ ʚʽʜʩʫʪʥʷ 

ʤʦʜʝʣʴ ʧʝʨʩʠʩʪʫʶʯʦʾ ʽʥʬʝʢʮʽʾ ʫ ʛʨʠʟʫʥʽʚ. ɺʽʨʫʩ ʫʥʠʢʘʻ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʪʘ 

ʽʥʬʽʢʫʻ ʛʝʧʘʪʦʮʠʪʠ, ʩʧʨʠʯʠʥʶʶʯʠ ʦʢʠʩʥʠʡ ʩʪʨʝʩ ʪʘ ʩʢʫʧʯʝʥʥʷ ʣʝʡʢʦʮʠʪʽʚ. 

ʆʙʠʜʚʘ ʬʘʢʪʦʨʠ ʚʝʜʫʪʴ ʜʦ ʘʢʪʠʚʘʮʽʾ ʇɿʂ ʪʘ ʩʠʥʪʝʟʫ ʢʦʣʘʛʝʥʫ. ɼʝʷʢʽ ʧʨʦʪʝʾʥʠ 

ʚʽʨʫʩʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʩʪʠʤʫʣʶʶʪʴ ʧʨʦʟʘʧʘʣʴʥʫ ʪʘ ʧʨʦʬʽʙʨʦʛʝʥʥʫ ʘʢʪʠʚʥʽʩʪʴ 

ʇɿʂ [134]. 
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ʆʪʞʝ,  ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ ʨʝʧʘʨʘʮʽʾ/ʬʽʙʨʦʟʫ ʧʨʠ ʍɿʇ ʟʘʣʠʰʘʻʪʴʩʷ 

ʘʢʪʫʘʣʴʥʠʤ ʧʠʪʘʥʥʷʤ ʩʴʦʛʦʜʝʥʥʷ. ʉʫʯʘʩʥʽ ʤʝʪʦʜʠ ʜʦʟʚʦʣʷʶʪʴ ʤʘʨʢʽʨʫʚʘʪʠ 

ʦʢʨʝʤʽ ʚʠʜʠ ʢʣʽʪʠʥ, ʚʠʷʚʣʷʪʠ ʾʭ ʘʢʪʠʚʘʮʽʶ ʪʘ ʦʮʽʥʶʚʘʪʠ ʾʭ ʨʦʣʴ ʫ ʦʢʨʝʤʠʭ  

ʣʘʥʢʘʭ ʧʘʪʦʛʝʥʝʟʫ ʭʨʦʥʽʯʥʠʭ ʫʨʘʞʝʥʴ. ʅʘʛʨʦʤʘʜʞʝʥʘ ʟʥʘʯʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ 

ʮʠʪʦʢʽʥʠ ʪʘ ʽʥʰʽ ʝʧʽʛʝʥʝʪʠʯʥʽ ʪʘ ʛʝʥʝʪʠʯʥʽ ʬʘʢʪʦʨʠ, ʷʢʽ ʨʝʛʫʣʶʶʪʴ ʩʢʣʘʜʥʽ 

ʤʝʭʘʥʽʟʤʠ ʬʽʙʨʦʛʝʥʝʟʫ ʪʘ ʨʝʧʘʨʘʮʽʾ. ʆʧʠʩʘʥʽ ʦʩʥʦʚʥʽ ʝʪʘʧʠ ʩʠʥʪʝʟʫ ʪʘ 

ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ ʤʘʪʨʠʢʩʫ, ʚʘʨʽʘʥʪʠ ʩʢʣʝʨʦʟʫ, ʾʭ 

ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʮʠʨʦʟʫ ʪʘ ʨʦʟʚʠʪʢʫ ʧʝʯʽʥʢʦʚʦ-ʢʣʽʪʠʥʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ. 

ɼʦʩʣʽʜʞʝʥʽ ʤʝʭʘʥʽʟʤʠ ʘʥʛʽʦʛʝʥʝʟʫ, ʨʦʣʴ ʥʦʚʦʫʪʚʦʨʝʥʦʾ ʩʫʜʠʥʥʦʾ ʩʽʪʢʠ ʫ 

ʨʦʟʚʠʪʢʫ ʛʝʤʦʜʠʥʘʤʽʯʥʠʭ ʨʦʟʣʘʜʽʚ, ʟʦʢʨʝʤʘ ʧʦʨʪʘʣʴʥʦʾ ʛʽʧʝʨʪʝʥʟʽʾ. ʆʧʠʩʘʥʦ 

ʪʨʠ ʦʩʥʦʚʥʠʭ ʪʠʧʠ ʢʣʽʪʠʥ, ʷʢʽ ʻ ʜʞʝʨʝʣʘʤʠ  ʨʝʛʝʥʝʨʘʮʽʾ ʧʝʯʽʥʢʠ. ɹʘʛʘʪʦ 

ʟʨʦʙʣʝʥʦ ʜʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʜʘʥʠʭ, ʦʜʝʨʞʘʥʠʭ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ, ʩʪʦʩʦʚʥʦ 

ʚʠʷʚʣʝʥʥʷ ʩʪʨʫʢʪʫʨʥʠʭ ʘʥʘʣʦʛʽʚ çʦʚʘʣʴʥʠʭ ʢʣʽʪʠʥè ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʾʭ 

ʟʜʘʪʥʦʩʪʽ ʜʦ ʨʝʧʣʽʢʘʮʽʾ ʽ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ. ɸʢʪʠʚʥʦ ʜʦʩʣʽʜʞʫʶʪʴʩʷ 

ʩʪʦʚʙʫʨʦʚʽ ʢʣʽʪʠʥʠ ʪʘ ʾʭ ʨʦʣʴ ʫ ʧʨʦʮʝʩʘʭ ʟʘʛʦʻʥʥʷ. ɸʣʝ ʟʘʣʠʰʘʻʪʴʩʷ ʙʘʛʘʪʦ ʜʦ 

ʢʽʥʮʷ ʥʝʚʠʨʽʰʝʥʠʭ ʧʨʦʙʣʝʤʥʠʭ ʧʠʪʘʥʴ, ʟʦʢʨʝʤʘ ʪʘʢʠʭ ʷʢ, ʤʝʭʘʥʽʟʤʠ 

ʽʥʪʝʛʨʘʮʽʾ ʧʨʦʮʝʩʽʚ ʬʽʙʨʦʛʝʥʝʟʫ, ʘʥʛʽʦʛʝʥʝʟʫ ʪʘ ʨʝʛʝʥʝʨʘʮʽʾ, ʧʘʪʦʛʽʩʪʦʣʦʛʽʯʥʽ 

ʝʢʚʽʚʘʣʝʥʪʠ ʧʨʦʮʝʩʽʚ ʟʘʛʦʻʥʥʷ, ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʦʮʝʩʽʚ ʬʽʙʨʦʟʫ ʪʘ ʨʝʧʘʨʘʮʽʾ ʧʨʠ 

ʨʽʟʥʠʭ ʥʦʟʦʣʦʛʽʯʥʠʭ ʬʦʨʤʘʭ, ʨʦʣʴ ʤʝʭʘʥʽʟʤʽʚ ʟʘʛʦʻʥʥʷ ʫ ʮʠʨʦʪʠʯʥʽʡ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ. 

 

1.3 ʄʽʞʢʣʽʪʠʥʥʽ ʪʘ ʢʣʽʪʠʥʥʦ-ʤʘʪʨʠʢʩʥʽ ʚʟʘʻʤʦʜʽʾ ʫ ʥʽʰʘʭ ʨʝʛʝʥʝʨʘʮʽʾ, 

ʟʘʜʽʷʥʽ ʫ ʧʨʦʮʝʩʘʭ ʨʝʧʘʨʘʮʽʾ ʪʘ ʬʽʙʨʦʟʫ 

 

ʇʨʦʮʝʩʠ ʨʝʧʘʨʘʮʽʾ ʫ ʧʝʯʽʥʮʽ ʚʢʣʶʯʘʶʪʴ ʤʥʦʞʠʥʥʽ ʩʢʣʘʜʥʽ ʤʝʭʘʥʽʟʤʠ, 

ʷʢʽ ʻ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʠʤʠ ʤʽʞ ʩʦʙʦʶ, ʤʘʶʯʠ ʙʘʛʘʪʦ ʩʧʽʣʴʥʠʭ ʣʘʥʦʢ ʪʘ 

ʨʝʛʫʣʶʶʯʠʭ ʬʘʢʪʦʨʽʚ. ʉʪʨʫʢʪʫʨʥʽ ʝʣʝʤʝʥʪʠ ʧʝʯʽʥʢʦʚʦʾ ʪʢʘʥʠʥʠ, ʟʘʜʽʷʥʽ ʫ 

ʨʝʧʘʨʘʪʠʚʥʠʭ ʨʝʘʢʮʽʷʭ ʪʝʞ ʥʝ ʤʦʞʥʘ ʯʽʪʢʦ ʨʦʟʜʽʣʠʪʠ ʟʛʽʜʥʦ ʾʭ ʫʯʘʩʪʽ  ʫ ʪʦʤʫ 

ʯʠ ʽʥʰʦʤʫ ʧʨʦʮʝʩʽ. ʇʝʨʰ ʟʘ ʚʩʝ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʢʣʽʪʠʥ, ʷʢʽ ʘʢʪʠʚʥʦ 

ʚʟʘʻʤʦʜʽʶʪʴ ʽ ʟʫʤʦʚʣʶʶʪʴ ʦʩʥʦʚʥʽ ʝʪʘʧʠ ʟʘʛʦʻʥʥʷ. ɺ ʭʦʜʽ ʨʝʧʘʨʘʮʽʾ ʢʣʽʪʠʥʠ 
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ʩʝʢʨʝʪʫʶʪʴ ʚʝʣʠʢʠʡ ʩʧʝʢʪʨ ʮʠʪʦʢʽʥʽʚ, ʧʨʦʣʽʬʝʨʫʶʪʴ, ʟʤʽʥʶʶʪʴ ʩʚʽʡ 

ʬʝʥʦʪʠʧ, ʝʢʩʧʨʝʩʫʶʯʠ ʥʦʚʽ ʨʝʮʝʧʪʦʨʠ, ʪʘ ʩʠʥʪʝʟʫʶʪʴ ʝʣʝʤʝʥʪʠ 

ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ ʤʘʪʨʠʢʩʫ. ɺʽʜ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʮʠʭ ʤʝʭʘʥʽʟʤʽʚ ʧʦ ʚʝʣʠʢʦʤʫ 

ʨʘʭʫʥʢʫ ʟʘʣʝʞʠʪʴ ʧʝʨʝʙʽʛ ʪʘ ʥʘʩʣʽʜʢʠ ʧʨʦʮʝʩʽʚ ʟʘʛʦʻʥʥʷ, ʘ, ʦʪʞʝ, ʽʤʦʚʽʨʥʽʩʪʴ 

ʪʘ ʰʚʠʜʢʽʩʪʴ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʭʨʦʥʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʧʝʯʽʥʢʠ ʫ ʮʠʨʦʟ. 

ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʨʝʧʘʨʘʪʠʚʥʽ ʧʨʦʮʝʩʠ ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ ʥʽʰʘʭ 

ʨʝʛʝʥʝʨʘʮʽʾ/ʥʽʰʘʭ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ [135,136]. ʅʽʰʽ ʉʂ ʻ ʤʽʢʨʦʦʪʦʯʝʥʥʷʤ, 

ʦʨʛʘʥʽʟʦʚʘʥʠʤ ʫ ʩʪʨʫʢʪʫʨʥʽ ʦʜʠʥʠʮʽ, ʷʢʽ ʟʘʭʠʱʘʶʪʴ ʉʂ ʪʘ ʨʝʛʫʣʶʶʶʪʴ ʽʭ 

ʨʦʟʚʠʪʦʢ. ɼʦ ʩʢʣʘʜʫ ʥʽʰ ʚʭʦʜʷʪʴ ʩʘʤʽ ʉʂ, ʨʽʟʥʦʤʘʥʽʪʥʽ ʦʪʦʯʫʶʯʽ ʢʣʽʪʠʥʠ, 

ʬʘʢʪʦʨʠ ʷʢʽ ʚʦʥʠ ʩʝʢʨʝʪʫʶʪʴ, ʤʽʞʢʣʽʪʠʥʥʽ ʢʦʥʪʘʢʪʠ, ʧʨʦʪʝʾʥʠ ʙʘʟʘʣʴʥʦʾ 

ʤʝʤʙʨʘʥʠ, ʩʫʜʠʥʠ ʪʘ ʝʣʝʤʝʥʪʠ ʩʠʤʧʘʪʠʯʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ [137]. ʅʽʰʽ ʉʂ 

ʟʜʘʪʥʽ ʧʽʜʪʨʠʤʫʚʘʪʠ ʉʂ ʘʙʦ ʥʘʧʨʘʚʣʷʪʠ ʾʭ ʥʘʩʪʫʧʥʠʡ ʨʦʟʚʠʪʦʢ ʯʝʨʝʟ 

ʩʠʛʥʘʣʴʥʽ ʰʣʷʭʠ, ʪʘʢʽ ʷʢ Wnt/ɓ-catenin, Notch, TGFɓ, Bmp, Hedgehog. 

ʉʠʛʥʘʣʴʥʠʡ ʰʣʷʭ CXCR4/SDF1 ʻ ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʢʦʥʪʨʦʣʶ ʤʦʙʽʣʽʟʘʮʽʾ ʪʘ 

ʟʫʧʠʥʢʠ ʉʂ. ʅʽʰʽ ʉʂ ʤʦʞʫʪʴ ʤʽʩʪʠʪʠ ʨʽʟʥʽ ʪʠʧʠ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ/ʢʣʽʪʠʥ-

ʧʦʧʝʨʝʜʥʠʢʽʚ, ʷʢʽ ʚʟʘʻʤʦʜʽʶʪʴ ʤʽʞ ʩʦʙʦʶ [138,139]. ɭ ʜʘʥʽ ʧʨʦ ʽʩʥʫʚʘʥʥʷ 

ʜʝʢʽʣʴʢʦʭ ʢʣʽʪʠʥʥʠʭ ʪʠʧʽʚ ʪʘ ʥʽʰ ʫ ʧʝʯʽʥʮʽ. 

R. Kuwahara et al. ʫ 2008 ʨ.  ʚʠʷʚʠʣʠ ʟʘʪʨʠʤʢʫ ʤʘʨʢʝʨʘ BrdU ʢʣʽʪʠʥʘʤʠ 

ʢʘʥʘʣʽʚ ɻʝʨʽʥʛʘ, ʽʥʪʨʘʣʦʙʫʣʷʨʥʠʭ ʞʦʚʯʝʚʠʭ ʧʨʦʪʦʢʽʚ, ʧʝʨʠʜʫʢʪʫʣʷʨʥʠʤʠ 

ʢʣʽʪʠʥʘʤʠ (ʥʫʣʴʦʚʽ ʢʣʽʪʠʥʠ ʙʝʟ ʤʘʨʢʝʨʽʚ ʛʝʧʘʪʦʮʠʪʽʚ ʪʘ ʭʦʣʘʥʛʽʦʮʠʪʽʚ) ʪʘ 

ʧʝʨʠʙʽʣʽʘʨʥʠʤʠ ʛʝʧʘʪʦʮʠʪʘʤʠ ʧʦʛʨʘʥʠʯʥʦʾ ʧʣʘʩʪʠʥʢʠ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʮʽ 

ʢʣʽʪʠʥʠ ʚʽʜʦʙʨʘʞʘʶʪʴ ʨʽʟʥʽ ʩʪʘʜʽʾ ʨʦʟʚʠʪʢʫ ʦʜʥʽʻʾ ʥʽʰʽ ʉʂ, ʚ ʷʢʽʡ ʦʩʥʦʚʥʦʶ ʻ 

ʧʦʧʫʣʷʮʽʷ ʇʂʇ. ʂʨʽʤ ʪʦʛʦ ʜʦʩʢʜʘʜʫ ʥʽʰʽ ʚʭʦʜʷʪʴ ʥʝʨʚʠ, ʷʢʽ ʧʝʨʝʩʽʢʘʶʪʴ ɹʄ ʽ 

ʢʦʥʪʘʢʪʫʶʪʴ ʟ ʭʦʣʘʥʛʽʦʮʠʪʘʤʠ [140]. 

ɼʨʫʛʦʶ ʦʜʠʥʠʮʝʶ ʤʽʢʨʦʦʪʦʯʝʥʥʷ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʥʽʰʽ ʉʂ ʻ 

ʥʽʰʽ ʇɿʂ ʫ ʧʨʦʩʪʦʨʘʭ ɼʽʩʩʝ, ʦʧʠʩʘʥʘ Savitza et al. (2009) [136]. ɼʦ ʩʢʣʘʜʫ 

ʪʘʢʦʾ ʽʥʪʨʘʣʦʙʫʣʷʨʥʦʾ ʥʽʰʽ ʚʭʦʜʷʪʴ: ʦʩʥʦʚʥʽ ʢʣʽʪʠʥʠ ï ʇɿʂ (ʝʢʩʧʨʝʩʫʶʪʴ 

ʤʘʨʢʝʨʠ ʉʂ ʪʘ ʤʦʞʫʪʴ ʜʠʬʝʨʝʥʮʽʶʚʘʪʠʩʴ), ʟʜʘʪʥʽ ʚʠʜʽʣʷʪʠ HGF (ʧʽʜʪʨʠʤʢʘ 

ʧʨʠʣʷʛʘʶʯʠʭ ʛʝʧʘʪʦʮʠʪʽʚ ʪʘ ʉɽʂ); ʧʨʦʪʝʾʥʠ ɽʎʄ (ʢʦʣʘʛʝʥ ɯʋ, ʣʘʤʽʥʽʥ 

ʧʽʜʪʨʠʤʫʶʪʴ ʩʪʘʥ ʩʧʦʢʦʶ ʇɿʂ), ʥʝʨʚʦʚʽ ʟʘʢʽʥʯʝʥʥʷ, ʱʦ ʢʦʥʪʘʢʪʫʶʪʴ ʟ ʇɿʂ 
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ʪʘ ʽʥʜʫʢʫʶʪʴ ʾʭ ʘʢʪʠʚʘʮʽʶ (ʩʠʤʧʘʪʠʯʥʽ ï ʥʦʨʘʜʨʝʥʘʣʽʥ); ʛʝʧʘʪʦʮʠʪʠ 

(ʚʠʜʽʣʷʶʪʴ  ʢʘʥʦʥʽʯʥʽ Wnt ʣʽʛʘʥʜʠ ï ʘʢʪʠʚʫʶʪʴ ʇɿʂ; ʤʝʤʙʨʘʥʦʟʚô̫ ʟʘʥʠʡ Jag1 

ʽʥʜʫʢʫʻ ʩʠʛʥʘʣʴʥʠʡ ʰʣʷʭ Notch); ʉɽʂ (SDF1 ʧʨʠʚʘʙʣʶʻ ʪʘ ʧʽʜʪʨʠʤʫʻ 

ʧʦʧʫʣʷʮʽʶ ʇɿʂ ʫ ʧʨʦʩʪʦʨʽ ɼʽʩʩʝ). ʇɿʂ ʧʽʜʪʨʠʤʫʻ ʇʂʇ, ʷʢʽ ʤʦʞʫʪʴ ʤʽʛʨʫʚʘʪʠ 

ʫ ʧʨʦʩʪʽʨ ɼʽʩʩʝ ʟ ʽʥʰʠʭ ʤʽʩʴʮʴ ʘʙʦ ʩʘʤʘ ʧʽʜʣʷʛʘʪʠ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʶ. 

ʇʨʦʮʝʩʠ ʨʝʛʝʥʝʨʘʮʽʾ ʧʨʠ ʟʘʛʦʻʥʥʽ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ 

ʝʧʽʪʝʣʽʘʣʴʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ: ʛʝʧʘʪʦʮʠʪʘʤʠ, ʙʽʣʽʘʨʥʠʤ ʝʧʽʪʝʣʽʻʤ ʪʘ ʢʣʽʪʠʥʘʤʠ-

ʧʦʧʝʨʝʜʥʠʢʘʤʠ. 

ɻʝʧʘʪʦʮʠʪʠ ʻ ʦʩʥʦʚʥʦʶ ʢʣʽʪʠʥʥʦʶ  ʧʦʧʫʣʷʮʽʻʶ  ʧʝʯʽʥʢʠ. ɺ ʥʦʨʤʽ ʚʦʥʠ 

ʨʝʘʛʫʶʪʴ ʟ ʤʦʥʦʢʣʦʥʘʣʴʥʠʤʠ ʘʥʪʠʪʽʣʘʤʠ ʜʦ ʉʂ8 ʪʘ ʉʂ18, ʘʣʴʙʫʤʽʥʫ, Ŭ1-

ʘʥʪʠʪʨʠʧʩʠʥʫ, ʽʥʦʜʽ Ŭ-ʬʝʪʦʧʨʦʪʝʾʥʫ ʪʘ ʜʝʷʢʠʤʠ ʽʥʰʠʤʠ. ʇʨʠ ʨʝʧʘʨʘʪʠʚʥʠʭ 

ʧʨʦʮʝʩʘʭ ʛʝʧʘʪʦʮʠʪʠ ʤʦʞʫʪʴ ʧʨʦʣʽʬʝʨʫʚʘʪʠ ʽ ʧʽʜʣʷʛʘʪʠ ʤʝʪʘʧʣʘʟʽʾ ï ʙʽʣʽʘʨʥʽʡ 

ʪʘ, ʤʦʞʣʠʚʦ, ʝʧʽʪʝʣʽʘʣʴʥʦ-ʤʝʟʝʥʭʽʤʘʣʴʥʽʡ ʪʨʘʥʩʬʦʨʤʘʮʽʾ. ʉʪʫʧʽʥʴ 

ʧʨʦʣʽʬʝʨʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ (ʂʽ67 ç+è) ʤʦʞʝ ʙʫʪʠ ʜʫʞʝ ʨʽʟʥʠʤ, ʘʣʝ 

ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʧʨʠ ʮʠʨʦʟʽ ʥʘʩʪʫʧʘʻ çʨʝʧʣʽʢʘʪʠʚʥʝ ʩʪʘʨʽʥʥʷ ʢʣʽʪʠʥè [127]. 

ɹʽʣʽʘʨʥʘ ʤʝʪʘʧʣʘʟʽʷ ʛʝʧʘʪʦʮʠʪʽʚ (ʟ ʝʢʩʧʨʝʩʽʻʶ ʚʽʜʧʦʚʽʜʥʠʭ ʤʘʨʢʝʨʽʚ), ʦʧʠʩʘʥʘ 

ʧʨʠ ʭʨʦʥʽʯʥʦʤʫ ʭʦʣʝʩʪʘʟʽ,   ʤʦʞʝ ʩʧʦʩʪʝʨʽʛʘʪʠʩʴ ʷʢ ʧʨʠʩʪʦʩʫʚʘʣʴʥʘ ʨʝʘʢʮʽʷ 

ʜʦ ʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ [142]. ʂʨʽʤ ʪʦʛʦ  ʻ ʜʫʤʢʘ , ʱʦ 

ʛʝʧʘʪʦʮʠʪʠ ʤʦʞʫʪʴ ʙʨʘʪʠ ʫʯʘʩʪʴ ʫ ʝʧʽʪʝʣʽʘʣʴʥʦ-ʤʝʟʝʥʭʽʤʘʣʴʥʠʭ 

ʪʨʘʥʩʬʦʨʤʘʮʽʷʭ. ʊʘʢ ʦʧʠʩʫʶʪʴ ʟʤʽʥʫ ʬʝʥʦʪʠʧʫ ʛʝʧʘʪʦʮʠʪʽʚ ʫ ʢʫʣʴʪʫʨʽ ʢʣʽʪʠʥ 

ʟ ʝʢʩʧʨʝʩʽʻʶ ʤʘʨʢʝʨʽʚ ʬʽʙʨʦʙʣʘʩʪʽʚ (FSP1 ï fibroblast-specific protein-1), ʘʣʝ 

ʪʘʢʘ ʛʽʧʦʪʝʟʘ ʚʠʤʘʛʘ ̒ʧʦʜʘʣʴʰʦʛʦ ʧʽʜʪʚʝʨʜʞʝʥʥʷ [143,144]. 

ɹʽʣʽʘʨʥʠʡ ʝʧʽʪʝʣʽʡ ʚʠʩʪʠʣʘʻ ʧʨʦʩʚʽʪʠ ʞʦʚʯʝʚʠʭ ʧʨʦʪʦʢ, ʧʦʯʠʥʘʶʯʠ ʟ 

ʢʘʥʘʣʽʚ ɻʝʨʽʥʛʘ. ʍʦʣʘʥʛʽʦʮʠʪʠ ʤʦʞʥʘ ʚʠʷʚʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ  ʧʦʣʽʢʣʦʥʘʣʴʥʠʭ 

ʘʥʪʠʪʽʣ ʜʦ ʮʠʪʦʢʝʨʘʪʠʥʽʚ, ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ ʘʥʪʠʪʽʣ ʜʦ ʉʂ7, 8, 18, 19, 

ʝʧʽʪʝʣʽʘʣʴʥʦʛʦ ʤʝʤʙʨʘʥʥʦʛʦ ʘʥʪʠʛʝʥʫ, ʢʘʨʮʠʥʦʝʤʙʨʽʦʥʘʣʴʥʦʛʦ ʘʥʪʠʛʝʥʫ 

[145,146].  ʇʨʠ ʨʝʧʘʨʘʮʽʾ ʮʽ ʢʣʽʪʠʥʠ  ʤʦʞʫʪʴ ʘʢʪʠʚʥʦ ʧʨʦʣʽʬʝʨʫʚʘʪʠ, 

ʯʘʩʪʢʦʚʦ ʟʘʙʝʟʧʝʯʫʶʯʠ çʜʫʢʪʫʣʷʨʥʫ ʨʝʘʢʮʽʶè ʧʦ ʧʝʨʠʬʝʨʽʾ ʧʦʨʪʘʣʴʥʠʭ 

ʪʨʘʢʪʽʚ ʪʘ ʩʝʧʪ. ɹɽ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʛʝʧʘʪʦʮʠʪʽʚ ʨʦʟʤʽʱʫʶʪʴʩʷ ʥʘ ʧʦʚʥʦʮʽʥʥʽʡ 

ʙʘʟʘʣʴʥʽʡ ʤʝʤʙʨʘʥʽ, ʽ ʚʽʜʧʦʚʽʜʥʦ ʟʜʘʪʥʽ ʩʠʥʪʝʟʫʚʘʪʠ ʾʾ ʢʦʤʧʦʥʝʥʪʠ. ʅʘ 
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ʩʴʦʛʦʜʥʽ ʻ ʨʦʙʦʪʠ, ʚ ʷʢʠʭ in vitro ʪʘ in vivo ʙʫʣʘ ʚʠʷʚʣʝʥʘ ʝʢʩʧʨʝʩʽʷ ʤʈʅʂ 

ʨʽʟʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʙʘʟʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ (ɺ1 ʣʘʥʮʶʛ ʣʘʤʽʥʽʥʫ, ʘ1 ʣʘʥʮʶʛ 

ʢʦʣʘʛʝʥʫ 1 ʪʘ ʽʥʰʽ). ʂʨʽʤ ʪʦʛʦ ʚʞʝ ʙʽʣʷ 20 ʨʦʢʽʚ ʪʦʤʫ ʙʫʣʦ ʦʧʠʩʘʥʦ 

ʤʦʞʣʠʚʽʩʪʴ ʟʤʽʥʠ ʬʝʥʦʪʠʧʫ ʙʽʣʽʘʨʥʦʛʦ ʝʧʽʪʝʣʽʶ (ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ) ʚ ʜʽʣʷʥʢʘʭ 

ʪʘʢ ʟʚʘʥʦʾ çʜʫʢʪʫʣʷʨʥʦʾ ʨʝʘʢʮʽʾè, ʧʨʠ ʷʢʽʡ ʝʧʽʪʝʣʽʦʮʠʪʠ ʝʢʩʧʨʝʩʫʚʘʣʠ 

ʚʽʤʝʥʪʠʥ. ʇʽʟʥʽʰʝ  ʜʘʥʽ ʧʨʦ ʢʦʝʢʩʧʨʝʩʽʶ ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʪʘ ʤʝʟʝʥʭʽʤʘʣʴʥʠʭ 

ʤʘʨʢʝʨʽʚ ʙʫʣʠ ʦʜʝʨʞʘʥʽ ʥʘ ʤʘʪʝʨʽʘʣʽ ʣʶʜʠʥʠ, ʱʦ ʩʪʘʣʦ ʦʩʥʦʚʦʶ ʜʣʷ ʛʽʧʦʪʝʟʠ 

ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʝʧʽʪʝʣʽʘʣʴʥʦ-ʤʝʟʝʥʭʽʤʘʣʴʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʙʽʣʽʘʨʥʦʛʦ 

ʝʧʽʪʝʣʽʶ. ʎʽ ʧʠʪʘʥʥʷ ʟʘʨʘʟ ʽʥʪʝʥʩʠʚʥʦ ʜʦʩʣʽʜʞʫʶʪʴʩʷ [147]. 

ʂʨʽʤ  ʪʦʛʦ ʚ ʧʝʯʽʥʮʽ ʦʧʠʩʘʥʘ ʪʘʢ ʟʚʘʥʘ ʧʦʧʫʣʷʮʽʷ ʢʣʽʪʠʥ-ʧʦʧʝʨʝʜʥʠʢʽʚ. 

ʇʽʩʣʷ ʪʨʠʚʘʣʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʦʙʛʦʚʦʨʝʥʴ ʙʫʣʘ ʫʟʛʦʜʞʝʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʪʘ  

ʪʝʨʤʽʥʦʣʦʛʽʷ ʜʣʷ ʦʧʠʩʫ ʢʣʽʪʠʥ ʮʽʻʾ ʛʨʫʧʠ [80]. ʅʘ ʩʴʦʛʦʜʥʽ ʚʠʜʽʣʷʶʪʴ ʇɻɹʂ, 

ʷʢʽ ʦʜʥʦʯʘʩʥʦ ʝʢʩʧʨʝʩʫʶʪʴ ʤʘʨʢʝʨʠ ʛʝʧʘʪʦʮʠʪʽʚ ʪʘ ʙʽʣʽʘʨʥʦʛʦ ʝʧʽʪʝʣʽʶ. 

ʉʝʨʝʜ ʮʠʭ ʢʣʽʪʠʥ ʚʠʜʽʣʷʶʪʴ ʪʨʠ ʚʘʨʽʘʥʪʠ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʩʪʫʧʝʥʝʤ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʽ ʤʘʶʪʴ ʤʦʨʬʦʣʦʛʽʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʥʘ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʦʤʫ 

ʨʽʚʥʽ. ʂʨʽʤ ʪʦʛʦ ʚʠʜʽʣʷʶʪʴ çʧʨʦʤʽʞʥʽ ʛʝʧʘʪʦʮʠʪʠè, ʬʝʥʦʪʠʧ ʷʢʠʭ ʻ 

ʧʨʦʤʽʞʥʠʤ ʤʽʞ ʇɻɹʂ ʪʘ ʛʝʧʘʪʦʮʠʪʘʤʠ. ʎʠʪʦʧʣʘʟʤʘ ʪʘʢʠʭ ʢʣʽʪʠʥ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʽʤʫʥʦʨʝʘʢʪʠʚʥʽʩʪʶ ʜʦ ʤʘʨʢʝʨʽʚ ʇɻɹʂ (ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʉʂ 

19), ʷʢʘ ʻ ʥʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʦʶ ʙʽʣʷ ʧʣʘʟʤʘʪʠʯʥʦʾ ʤʝʤʙʨʘʥʠ. ɺ ʯʘʩʪʠʥʽ ʨʦʙʽʪ  

ʚ ʢʫʣʴʪʫʨʽ  ʢʣʽʪʠʥ ʦʧʠʩʘʥʽ ʧʨʦʮʝʩʠ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ  ʛʝʧʘʪʦʮʠʪʽʚ ʟ 

ʛʝʤʘʪʦʧʦʝʪʠʯʥʠʭ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ ʪʘ ʤʝʟʝʥʭʽʤʘʣʴʥʠʭ ʢʣʽʪʠʥ ʢʽʩʪʢʦʚʦʛʦ 

ʤʦʟʢʫ, ʘʣʝ ʮʽ ʜʘʥʽ ʧʦʪʨʝʙʫʶʪʴ ʧʦʜʘʣʴʰʦʛʦ ʧʽʜʪʚʝʨʜʞʝʥʥʷ (ʪʘʙʣ.1.1).  

ʆʧʠʩʘʥʽ ʢʣʽʪʠʥʠ ʥʘʡʯʘʩʪʽʰʝ ʚʠʷʚʣʷʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ  ʪʘʢ ʟʚʘʥʦʾ 

çʜʫʢʪʫʣʷʨʥʦʾ ʨʝʘʢʮʽʾè - ʩʽʪʢʠ ʘʥʘʩʪʦʤʦʟʫʶʯʠʭ ʪʷʞʽʚ ʥʝʟʨʽʣʠʭ  ʢʣʽʪʠʥ, ʷʢʽ 

ʨʦʟʤʽʱʫʶʪʴʩʷ ʥʘ ʤʝʞʽ ʤʝʟʝʥʭʽʤʘʣʴʥʠʭ (ʧʦʨʪʘʣʴʥʠʭ, ʩʝʧʪʘʣʴʥʠʭ) ʪʘ 

ʧʘʨʝʥʭʽʤʘʪʦʟʥʠʭ ʝʣʝʤʝʥʪʽʚ.   ɽʧʽʪʝʣʽʘʣʴʥʽ ʝʣʝʤʝʥʪʠ ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ ʟʨʽʣʦʩʪʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʝʭʘʥʽʟʤʠ ʨʝʛʝʥʝʨʘʮʽʾ, ʷʢʘ ʻ ʢʦʤʧʦʥʝʥʪʦʤ ʨʝʧʘʨʘʪʠʚʥʠʭ 

ʧʨʦʮʝʩʽʚ.  V. Desmet ʧʨʦʧʦʥʫʻ ʚʠʜʽʣʷʪʠ ʪʨʠ ʪʠʧʠ ɼʈ [88,89,133]. ʇʨʠ ɼʈ1 

ʪʠʧʫ, ʧʦʧʝʨʝʜʥʴʦ ʽʩʥʫʶʯʽ ʭʦʣʘʥʛʽʦʮʠʪʠ ʨʦʟʤʥʦʞʫʶʪʴʩʷ ʪʘ ʬʦʨʤʫʶʪʴ 

ʜʫʢʪʘʣʴʥʽ ʩʪʨʫʢʪʫʨʠ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʟʤʽʥʠ ʚ ʤʽʢʨʦʦʪʦʯʝʥʥʽ (ʥʘʙʨʷʢ, 
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ʟʘʧʘʣʝʥʥʷ). ʊʘʢʘ ɼʈ ʥʝ ʬʦʨʤʫʻ ʥʦʚʽ ʢʘʥʘʣʽʢʫʣʦ-ʜʫʢʪʫʣʷʨʥʽ ʢʦʥʪʘʢʪʠ. ɼʈ 2 

ʪʠʧʫ ʚʢʣʶʯʘʻ ʨʝʘʢʮʽʾ ʟʘ ʫʯʘʩʪʶ ʇʂʇ, ʷʢʽ ʟʜʘʪʥʽ ʧʽʜʪʨʠʤʫʚʘʪʠ ʢʘʥʘʣʽʢʫʣʦ-

ʜʫʢʪʫʣʷʨʥʽ ʟʚʷʟʢʠ, ʱʦ ʥʘʛʘʜʫʶʪʴ ɼʇ ʧʽʜ ʯʘʩ ʝʤʙʨʽʦʥʘʣʴʥʦʛʦ ʪʘ ʬʝʪʘʣʴʥʦʛʦ 

ʨʦʟʚʠʪʢʫ. ɼʈ 2ɸ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʧʝʨʠʧʦʨʪʘʣʴʥʠʭ ʜʽʣʷʥʢʘʭ ʧʨʠ ʭʨʦʥʽʯʥʦʤʫ 

ʭʦʣʝʩʪʘʟʽ ʪʘ ʟʘʧʘʣʴʥʠʭ ʫʨʘʞʝʥʥʷʭ ʪʘ ʪʨʘʢʪʫʻʪʴʩʷ ʷʢ ʨʝʘʢʮʽʷ ʇʂʇ, ʷʢʽ ʘʙʦ 

ʧʝʨʝʜʽʩʥʫʶʪʴ ʘʙʦ ʻ ʥʘʩʣʽʜʢʦʤ ʜʝʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʛʝʧʘʪʦʮʠʪʽʚ. ɼʈ 2ɺ 

ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʫ ʮʝʥʪʨʦʣʦʙʫʣʷʨʥʠʭ ʚʽʜʜʽʣʘʭ ʪʘ ʜʽʣʷʥʢʘʭ ʛʽʧʦʢʩʽʾ ʧʘʨʝʥʭʽʤʠ, 

ʽʥʜʫʢʫʻʪʴʩʷ ʛʽʧʦʢʩʽʻʶ ʪʘ ʚʽʜʧʦʚʽʜʘʻ çʜʫʢʪʫʣʷʨʥʽʡ ʤʝʪʘʧʣʘʟʽʾè ʷʢ ʧʨʠ 2ɸ ʟ 

ʧʝʨʝʚʘʞʥʦ ʪʘʢʠʤ ʞʝ ʢʣʽʪʠʥʥʠʤ ʧʦʭʦʜʞʝʥʥʷʤ. ɼʈ 3 ʟʫʤʦʚʣʝʥʘ ʘʢʪʠʚʘʮʽʻʶ 

ʇʂʇ, ʷʢʽ ʨʦʟʤʽʱʫʶʪʴʩʷ ʫ ʢʘʥʘʣʘʭ ɻʝʨʽʥʛʘ. ɺʩʽ ʪʠʧʠ ɼʈ ʚʽʜʽʛʨʘʶʪʴ ʨʦʣʴ ʫ 

ʧʨʦʛʨʝʩʫʚʘʥʥʽ ʬʽʙʨʦʟʫ ʧʨʠ ʭʨʦʥʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʧʝʯʽʥʢʠ [147]. 

ʉʠʥʫʩʦʾʜʥʽ ʝʥʜʦʪʝʣʽʘʣʴʥʽ ʢʣʽʪʠʥʠ (ʉɽʂ), ʚʠʩʪʠʣʘʶʯʠ ʩʫʜʠʥʠ, 

ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʧʦʩʪʽʡʥʦʤʫ ʢʦʥʪʘʢʪʽ ʟ ʝʣʝʤʝʥʪʘʤʠ ʢʨʦʚʽ ʪʘ ʽʥʰʠʤʠ ʢʣʽʪʠʥʘʤʠ ï 

ʛʝʧʘʪʦʮʠʪʘʤʠ, ʇɿʂ ʪʘ ʂʂ. ɺʦʥʠ ʚʽʜʽʛʨʘʶʪʴ ʮʝʥʪʨʘʣʴʥʫ ʨʦʣʴ ʫ ʘʥʛʽʦʛʝʥʝʟʽ, 

ʷʢʠʡ ʻ ʦʙʦʚôʷʟʢʦʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʧʨʦʮʝʩʽʚ ʟʘʛʦʻʥʥʷ ʪʘ ʫ ʢʘʧʽʣʷʨʠʟʘʮʽʾ 

ʩʠʥʫʩʦʾʜʽʚ ï ʚʪʨʘʪʽ ʪʠʧʦʚʠʭ ʬʝʥʝʩʪʨ ʪʘ ʧʦʷʚʠ ʦʨʛʘʥʽʟʦʚʘʥʦʾ ʙʘʟʘʣʴʥʦʾ 

ʤʝʤʙʨʘʥʠ ʫ ʧʨʦʩʪʦʨʽ ɼʽʩʩʝ. ʇʦʧʫʣʷʮʽʷ ʉɽʂ ʥʝʦʜʥʦʨʽʜʥʘ ʽ ʮʝ ʚʠʷʚʣʷʻʪʴʩʷ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ  ʤʘʨʢʝʨʽʚ. ʊʘʢ, ʬʘʢʪʦʨ ɺʽʣʣʝʙʨʘʥʜʘ (factor 

VIII -related antigen) ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʫ ʝʥʜʦʪʝʣʽʾ  ʘʨʪʝʨʽʡ ʪʘ ʚʝʥ. 

ʄʘʨʢʝʨʠ CD31 ʪʘ 34 ʜʘʶʪʴ ʧʦʟʠʪʠʚʥʫ ʨʝʘʢʮʽʶ ʫ ʝʥʜʦʪʝʣʽʾ ʘʨʪʝʨʽʡ, ʚʝʥ ʪʘ 

ʯʘʩʪʠʥʠ ʧʝʨʠʧʦʨʪʘʣʴʥʠʭ ʩʠʥʫʩʦʾʜʽʚ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʦʩʥʦʚʥʘ ʤʘʩʘ ʉɽʂ ʜʘʻ 

ʥʝʛʘʪʠʚʥʫ ʨʝʘʢʮʽʶ [148]. ʇʨʠ ʬʽʙʨʦʟʽ, ʽ, ʦʩʦʙʣʠʚʦ, ʧʨʠ ʮʠʨʦʟʽ ʧʝʯʽʥʢʠ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʙʫʜʦʚʘ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʬʦʨʤʫʚʘʥʥʷʤ ʘʥʘʩʪʦʤʦʟʽʚ ʪʘ ʟʤʽʥʦʶ ʝʥʜʦʪʝʣʽʘʣʴʥʦʾ ʚʠʩʪʠʣʢʠ ʚʥʘʩʣʽʜʦʢ 

ʘʥʛʽʦʛʝʥʝʟʫ ʪʘ ʨʝʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʝʜʽʩʥʫʶʯʠʭ ʩʠʥʫʩʦʾʜʽʚ. ʎʽ ʩʢʣʘʜʥʽ ʤʝʭʘʥʽʟʤʠ 

ʚʠʚʯʝʥʽ ʥʝʜʦʩʪʘʪʥʴʦ, ʘʣʝ ʚ ʣʽʪʝʨʘʪʫʨʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʦʢʨʝʤʽ ʦʧʠʩʠ ʪʘʢʠʭ ʟʤʽʥ, 

ʟʦʢʨʝʤʘ ï ʪʘʢ ʟʚʘʥʘ çʘʨʪʝʨʽʘʣʽʟʘʮʽʷ ʩʠʥʫʩʦʾʜʽʚè, ʚ ʷʢʠʭ ʚʠʷʚʣʷʻʪʴʩʷ 

ʧʦʟʠʪʠʚʥʘ ʨʝʘʢʮʽʷ ʥʘ CD34, ʧʦʷʚʘ ʥʦʚʠʭ CD31+ ʩʫʜʠʥ ʫ ʧʦʨʪʘʣʴʥʠʭ ʪʨʘʢʪʘʭ 

ʪʘ ʩʝʧʪʘʭ [149]. ʋ ʙʘʛʘʪʴʦʭ  ʨʦʙʦʪʘʭ ʘʥʘʣʽʟ ʩʫʜʠʥʥʠʭ ʟʤʽʥ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʜʦʩʣʽʜʞʝʥʥʽ  ʨʝʛʫʣʶʶʯʠʭ ʬʘʢʪʦʨʽʚ ʘʥʛʽʦʛʝʥʝʟʫ (ʧʝʨʝʚʘʞʥʦ ʬʘʢʪʦʨʽʚ ʨʦʩʪʫ), 
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ʷʢʽ ʩʠʥʪʝʟʫʶʪʴʩʷ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ ʢʣʽʪʠʥ [150,151]. ʅʘ ʥʘʰʫ ʜʫʤʢʫ ʪʘʢʠʡ 

ʧʽʜʭʽʜ ʻ ʙʽʣʴʰ ʚʠʧʨʘʚʜʘʥʠʡ ʜʣʷ ʚʠʚʯʝʥʥʷ ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʘ ʥʝ 

ʜʣʷ ʧʦʰʫʢʫ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʢʨʠʪʝʨʽʾʚ ʨʝʦʨʛʘʥʽʟʘʮʽʾ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ 

ʨʫʩʣʘ. 

ʉʝʨʝʜ ʢʣʽʪʠʥ ʪʘʢ ʟʚʘʥʦʾ ʬʽʙʨʦʛʝʥʥʦʾ ʧʦʧʫʣʷʮʽʾ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʜʝʢʽʣʴʢʘ 

ʚʘʨʽʘʥʪʽʚ, ʷʢʽ ʤʘʶʯʠ ʩʧʽʣʴʥʽ ʨʠʩʠ, ʚ ʜʝʷʢʠʭ ʘʩʧʝʢʪʘʭ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʦʜʥʘ ʚʽʜ 

ʦʜʥʦʾ. ʇɿʂ  ʚʽʜʥʦʩʷʪʴʩʷ ʙʝʟʫʤʦʚʥʦ ʜʦ ʥʘʡʙʽʣʴʰ ʚʠʚʯʝʥʠʭ ʢʣʽʪʠʥ ʜʘʥʦʾ ʛʨʫʧʠ, 

ʱʦ ʻ ʥʘʩʣʽʜʢʦʤ  ʚʝʣʠʢʦʾ ʫʚʘʛʠ, ʷʢʘ ʧʨʠʜʽʣʷʣʘʩʴ ʧʨʦʮʝʩʘʤ ʬʽʙʨʦʛʝʥʝʟʫ 

ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠʣʽʪʴ [152]. ʎʽ ʢʣʽʪʠʥʠ ʟʽʨʯʘʩʪʦʾ ʬʦʨʤʠ 

ʨʦʟʤʽʱʫʶʪʴʩʷ ʫ ʧʨʦʩʪʦʨʘʭ ɼʽʩʩʝ ʽ ʥʘʛʨʦʤʘʜʞʫʶʪʴ ʚʽʪʘʤʽʥ ɸ. ɼʦ ʦʩʥʦʚʥʠʭ 

ʤʘʨʢʝʨʽʚ ʇɿʂ ʚʽʜʥʦʩʷʪʴ ʝʣʝʤʝʥʪʠ ʮʠʪʦʩʢʝʣʝʪʫ ï ʛʣʽʘʣʴʥʠʡ ʬʽʙʨʠʣʷʨʥʠʡ 

ʢʠʩʣʠʡ ʧʨʦʪʝʾʥ (GFɸP) (ʚʠʷʚʣʷʻʪʴʩʷ ʥʝ ʟʘʚʞʜʠ, ʪʦʤʫ ʚʘʣʽʜʥʽʩʪʴ ʤʘʻ ʙʫʪʠ 

ʧʽʜʪʚʝʨʜʞʝʥʦʶ), ʜʝʩʤʽʥ (ʧʦʟʠʪʠʚʥʠʡ ʫ ʛʨʠʟʫʥʽʚ, ʫ ʣʶʜʠʥʠ ï ʥʝʛʘʪʠʚʥʠʡ), 

ʚʽʤʝʥʪʠʥ. ʇʽʩʣʷ ʘʢʪʠʚʘʮʽʾ ʚʦʥʠ ʜʠʬʝʨʝʥʮʽʶʶʪʴʩʷ ʫ ʤʽʦʬʽʙʨʦʙʣʘʩʪʠ, 

ʟʤʽʥʥʶʶʯʠ ʩʚʽʡ ʬʝʥʦʪʠʧ ʪʘ ʝʢʩʧʨʝʩʫʶʯʠ ʘ-SMA. ɸʢʪʠʚʦʚʘʥʽ ʇɿʂ 

ʩʠʥʪʝʟʫʶʪʴ ʦʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ ʤʘʪʨʠʢʩʫ. ʇʨʦʪʷʛʦʤ 

ʦʩʪʘʥʥʴʦʛʦ ʜʝʩʷʪʠʣʽʪʪʷ ʟôʷʚʠʣʠʩʴ ʜʘʥʽ ʧʨʦ ʪʝ, ʱʦ ʥʝ ʚʩʽ  ʘ-SMA ʧʦʟʠʪʠʚʥʽ 

ʤʽʦʬʽʙʨʦʙʣʘʩʪʠ ʻ ʧʦʭʽʜʥʠʤʠ ʇɿʂ. ɿʦʢʨʝʤʘ,  ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʽ ʥʘ 

ʛʨʠʟʫʥʘʭ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʨʠ ʬʽʙʨʦʟʽ (ʤʦʜʝʣʽ ʧʝʨʝʚôʷʟʢʠ ʞʦʚʯʝʚʠʭ ʧʨʦʪʦʢʽʚ ʪʘ 

ʘʨʪʝʨʽʘʣʴʥʦʾ ʽʰʝʤʽʾ) ʩʧʦʣʫʯʥʦʪʘʢʥʠʥʥʽ ʩʝʧʪʠ ʤʽʩʪʠʣʠ ʧʝʨʝʚʘʞʥʦ ʘ-SMA 

ʧʦʟʠʪʠʚʥʽ ʧʦʭʽʜʥʽ ʧʦʨʪʘʣʴʥʠʭ ʬʽʙʨʦʙʣʘʩʪʽʚ (ʜʝʩʤʽʥ-ʥʝʛʘʪʠʚʥʽ), ʘ ʥʝ ʇɿʂ 

(ʜʝʩʤʽʥ-ʧʦʟʠʪʠʚʥʽ). ɯʥʰʽ ʨʝʟʠʜʝʥʪʥʽ ʢʣʽʪʠʥʠ, ʱʦ ʤʦʞʫʪʴ ʜʠʬʝʨʝʥʮʽʶʚʘʪʠʩʴ ʫ 

ʤʽʦʬʽʙʨʦʙʣʘʩʪʠ, ʚʢʣʶʯʘʶʪʴ ʬʽʙʨʦʙʣʘʩʪʠ ʢʘʧʩʫʣʠ ɻʣʽʩʩʦʥʘ, ʛʣʘʜʢʦʤôʷʟʦʚʽ 

ʢʣʽʪʠʥʠ ʩʫʜʠʥʥʠʭ ʩʪʽʥʦʢ, ʪʘʢ ʟʚʘʥʽ ʢʣʽʪʠʥʠ ʜʨʫʛʦʛʦ ʰʘʨʫ ʥʘʚʢʦʣʦ 

ʮʝʥʪʨʘʣʴʥʠʭ ʚʝʥ. ʂʨʽʤ ʪʦʛʦ ʧʨʠ ʜʝʷʢʠʭ  ʬʦʨʤʘʭ ʬʽʙʨʦʟʫ  ʚʠʷʚʣʷʣʠʩʴ ʘ-SMA-

ʥʝʛʘʪʠʚʥʽ ʘʢʪʠʚʦʚʘʥʽ ʬʽʙʨʦʙʣʘʩʪʠ. ɿʘ ʦʩʪʘʥʥʽʡ ʯʘʩ ʟôʷʚʠʣʠʩʴ ʜʘʥʽ ʧʨʦ ʪʝ, ʱʦ 

ʯʘʩʪʠʥʘ ʬʽʙʨʦʛʝʥʥʠʭ ʢʣʽʪʠʥ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʭʽʜʥʠʤʠ ʧʦʧʝʨʝʜʥʠʢʽʚ ʟ 

ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ. ɺ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʙʫʣʠ ʦʧʠʩʘʥʽ GFɸP-

ʧʦʟʠʪʠʚʥʽ ʇɿʂ ʫ ʧʝʯʽʥʮʽ ʪʚʘʨʠʥ, ʷʢʠʤ ʙʫʣʦ ʪʨʘʥʩʧʣʘʥʪʦʚʘʥʦ ʢʽʩʪʢʦʚʠʡ ʤʦʟʦʢ 

ʟ GFɸP-ʝʢʩʧʨʝʩʫʶʯʠʤʠ ʢʣʽʪʠʥʘʤʠ [153,154]. ɯʥʰʽ ʜʦʩʣʽʜʥʠʢʠ ʚʠʷʚʣʷʣʠ 
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ʮʠʨʢʫʣʶʶʯʽ ʤʝʟʝʥʭʽʤʘʣʴʥʽ ʧʦʧʝʨʝʜʥʠʢʠ ʽʟ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ, ʷʢʽ ʚ ʧʝʯʽʥʮʽ 

ʜʠʬʝʨʝʥʮʽʶʚʘʣʠʩʴ ʫ ʤʽʦʬʽʙʨʦʙʣʘʩʪʠ ʪʘ ʩʝʢʨʝʪʫʚʘʣʠ ʢʦʣʘʛʝʥ [10]. 

ɺʨʘʭʦʚʫʶʯʠ ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʜʘʥʦʾ ʢʣʽʪʠʥʥʦʾ ʧʦʧʫʣʷʮʽʾ, ʥʘʡʚʘʞʣʠʚʽʰʠʤ 

ʤʘʨʢʝʨʦʤ ʤʦʞʥʘ  ʚʚʘʞʘʪʠ ʘ-SMA, ʷʢʠʡ ʩʚʽʜʯʠʪʴ ʧʨʦ ʘʢʪʠʚʘʮʽʶ ʢʣʽʪʠʥ ʪʘ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʫ ʤʽʦʬʽʙʨʦʙʣʘʩʪʠ, ʪʦʙʪʦ ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʫ ʬʽʙʨʦʛʝʥʝʟʽ. ɸʣʝ 

ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʪʘ ʚʘʨʽʘʥʪʽʚ ʬʽʙʨʦʛʝʥʝʟʫ (ʧʝʨʠʧʦʨʪʘʣʴʥʠʡ, 

ʧʝʨʠʩʠʥʫʩʦʾʜʥʠʡ) ʜʦʮʽʣʴʥʠʤ ʻ ʧʦʰʫʢ ʽʥʰʠʭ ʤʘʨʢʝʨʽʚ, ʷʢʽ ʙ ʜʦʟʚʦʣʷʣʠ 

ʚʠʷʚʣʷʪʠ ʦʢʨʝʤʽ ʢʣʽʪʠʥʥʽ ʧʦʧʫʣʷʮʽʾ. 

ɺ ʩʪʽʥʮʽ ʩʠʥʫʩʦʾʜʽʚ ʨʦʟʤʽʱʫʶʪʴʩʷ ʂʂ ï ʧʝʯʽʥʢʦʚʽ ʤʘʢʨʦʬʘʛʠ, ʷʢʽ 

ʚʠʩʪʫʧʘʶʪʴ ʫ ʧʨʦʩʚʽʪ, ʚʧʣʠʚʘʶʯʠ ʥʘ ʡʦʛʦ ʨʦʟʤʽʨ. ʆʩʥʦʚʥʘ ʬʫʥʢʮʽʷ ʮʠʭ 

ʢʣʽʪʠʥ ï ʬʘʛʦʮʠʪʦʟ ʪʘ ʚʠʜʽʣʝʥʥʷ ʨʝʛʫʣʶʶʯʠʭ ʮʠʪʦʢʽʥʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʾʤ, 

ʚʟʘʻʤʦʜʽʶʯʠ ʟ ʽʥʰʠʤʠ ʩʪʨʫʢʪʫʨʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʙʨʘʪʠ ʫʯʘʩʪʴ ʫ ʧʨʦʮʝʩʘʭ 

ʨʝʧʘʨʘʮʽʾ [155,156]. ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʂʂ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʚʠʯʘʡʥʽ ʤʘʨʢʝʨʠ 

ʤʘʢʨʦʬʘʛʽʚ ï CD68 ʪʘ ʣʽʟʦʮʠʤ. ʇʽʩʣʷ ʘʢʪʠʚʘʮʽʾ ʂʂ ʟʤʽʥʶʶʪʴ ʬʝʥʦʪʠʧ, 

ʟʙʽʣʴʰʫʶʪʴʩʷ ʚ ʨʦʟʤʽʨʽ, ʘʣʝ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʘʢʪʠʚʦʚʘʥʠʭ ʂʂ 

ʥʝ ʦʧʠʩʘʥʽ. 

ʑʝ ʦʜʥʠʤ ʚʠʜʦʤ ʪʘʢ ʟʚʘʥʠʭ ʩʠʥʫʩʦʾʜʥʠʭ ʢʣʽʪʠʥ ʻ ñpitò ʢʣʽʪʠʥʠ. ʎʽ 

ʢʣʽʪʠʥʠ ʟ  ʬʝʥʦʪʠʧʦʤ ʚʝʣʠʢʠʭ ʛʨʘʥʫʣʷʨʥʠʭ ʣʽʤʬʦʮʠʪʽʚ ʟʥʘʭʦʜʷʪʴʩʷ ʚ 

ʧʨʦʩʚʽʪʽ ʩʠʥʫʩʦʾʜʽʚ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʢʦʥʪʘʢʪʫʶʯʠ ʟ ʝʥʜʦʪʝʣʽʦʮʠʪʘʤʠ ʪʘ ʂʂ 

(ʽʥʦʜʽ ʚʽʜʨʦʩʪʢʠ ʧʨʦʥʠʢʘʶʪʴ ʫ ʧʨʦʩʪʽʨ ɼʽʩʩʝ) [157-161]. ʆʩʥʦʚʥʠʤʠ 

ʬʫʥʢʮʽʷʤʠ ʻ ʚʠʜʽʣʝʥʥʷ ʮʠʪʦʢʽʥʽʚ ʪʘ ʧʨʷʤʘ ʮʠʪʦʪʦʢʩʠʯʥʽʩʪʴ, ʟʘʚʜʷʢʠ ʯʦʤʫ 

ʜʘʥʠʡ ʚʠʜ ʢʣʽʪʠʥ ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʨʝʛʫʣʷʮʽʾ ʧʨʦʮʝʩʽʚ ʧʦʰʢʦʜʞʝʥʥʷ ʪʘ ʟʘʛʦʻʥʥʷ 

(ʧʨʠʛʥʽʯʝʥʥʷ ʧʨʦʮʝʩʽʚ ʬʽʙʨʦʟʫ ʪʘ ʨʝʛʝʥʝʨʘʮʽʾ ʟʘʚʜʷʢʠ ʚʠʜʽʣʝʥʥʶ ʛʘʤʤʘ-

ʽʥʪʝʨʬʝʨʦʥʫ (ɔ-IFN) ʪʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦʤʫ ʟʥʠʱʝʥʥʶ ʇɿʂ ʪʘ ʛʝʧʘʪʦʮʠʪʽʚ). 

ʇʦʧʫʣʷʮʽʷ ñpitò ʢʣʽʪʠʥ ʻ ʥʝʦʜʥʦʨʽʜʥʦʶ ʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ 

ʤʘʨʢʝʨʽʚ ʚʠʜʽʣʷʶʪʴ ʜʝʢʽʣʴʢʘ ʧʽʜʚʠʜʽʚ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʬʫʥʢʮʽʻʶ ʪʘ 

ʬʝʥʦʪʠʧʦʤ ï ʧʝʯʽʥʢʦʚʽ ñpitò ʢʣʽʪʠʥʠ  ʟ ʬʝʥʦʪʠʧʦʤ  ʚʝʣʠʢʠʭ ʛʨʘʥʫʣʷʨʥʠʭ 

ʣʽʤʬʦʮʠʪʽʚ ʝʢʩʧʨʝʩʫʶʪʴ CD56+CD3-,  ʧʝʯʽʥʢʦʚʽ ñpitò ʢʣʽʪʠʥʠ ïT-ʢʣʽʪʠʥʠ, ʱʦ 

ʧʦʻʜʥʫʶʪʴ ʨʠʩʠ ʥʘʪʫʨʘʣʴʥʠʭ ʢʽʣʣʝʨʽʚ ʪʘ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʝʢʩʧʨʝʩʫʶʪʴ 

CD56+CD3+. ʋʯʘʩʪʴ ʫ ʧʨʦʮʝʩʘʭ ʟʘʛʦʻʥʥʷ ʫ ʙʽʣʴʰʦʩʪʽ ʨʦʙʽʪ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ 
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ʟʤʽʥʦʶ ʢʽʣʴʢʦʩʪʽ ʢʣʽʪʠʥ ʜʘʥʦʾ ʧʦʧʫʣʷʮʽʾ, ʭʦʯʘ ʻ ʜʘʥʽ ʧʨʦ ʪʝ, ʱʦ ʘʢʪʠʚʦʚʘʥʽ  

ʧʝʯʽʥʢʦʚʽ ñpitò ʢʣʽʪʠʥʠ  ʯʘʩʪʢʦʚʦ ʥʘʙʫʚʘʶʪʴ ʦʟʥʘʢ ʜʝʥʜʨʠʪʥʠʭ ʢʣʽʪʠʥ 

(ʝʢʩʧʨʝʩʫʶʪʴ CD11c+) ʽ ʦʧʠʩʫʶʪʴʩʷ ʷʢ  ʧʝʯʽʥʢʦʚʽ ñpitò ʢʣʽʪʠʥʠ ïʜʝʥʜʨʠʪʥʽ 

ʢʣʽʪʠʥʠ [162-164]. 

ʂʂ ʪʘ ñpitò ʢʣʽʪʠʥʠ  ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʦʮʝʩʠ ʨʝʧʘʨʘʮʽʾ, ʚʠʜʽʣʷʶʯʠ 

ʨʝʛʫʣʶʶʯʽ ʮʠʪʦʢʽʥʠ ʪʘ ʟʜʽʡʩʥʶʶʯʠ ʙʝʟʧʦʩʝʨʝʜʥʻ ʟʥʠʱʝʥʥʷ ʽʥʰʠʭ ʚʠʜʽʚ 

ʢʣʽʪʠʥ (ʇɿʂ, ʛʝʧʘʪʦʮʠʪʽʚ), ʪʦʤʫ, ʤʦʞʣʠʚʦ, ʪʨʘʢʪʫʚʘʥʥʷ ʾʭ ʥʘʷʚʥʦʩʪʽ ʪʘ  

ʩʪʫʧʝʥʷ  ʘʢʪʠʚʥʦʩʪʽ ʻ ʙʽʣʴʰ ʩʢʣʘʜʥʠʤ ʽ ʻ ʜʦʮʽʣʴʥʠʤ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ 

ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʝʭʘʥʽʟʤʽʚ ʨʝʧʘʨʘʮʽʾ [143]. 

ʊʘʢʠʤ ʯʠʥʦʤ ʜʣʷ ʘʥʘʣʽʟʫ ʧʝʨʝʙʽʛʫ ʧʨʦʮʝʩʽʚ ʨʝʧʘʨʘʮʽʾ ʚʘʞʣʠʚʦ ʚʠʷʚʠʪʠ 

ʥʝ ʪ̔ʣʴʢʠ ʚʠʨʘʞʝʥʽʩʪʴ ʩʢʣʝʨʦʟʫ, ʘ ʽ ʢʽʣʴʢʽʩʪʴ ʟʘʜʽʷʥʠʭ ʢʣʽʪʠʥ, ʪʘ ʧʦ 

ʤʦʞʣʠʚʦʩʪʽ, ʜʘʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʾʭ ʘʢʪʠʚʥʦʩʪʽ. ʅʘ ʩʴʦʛʦʜʥʽ ʮʴʦʛʦ ʤʦʞʥʘ 

ʜʦʩʷʛʪʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ ʤʘʨʢʝʨʠ. ʆʩʦʙʣʠʚʦʩʪʽ ʝʢʩʧʨʝʩʽʾ 

ʤʘʨʢʝʨʽʚ ʦʩʥʦʚʥʠʭ ʢʣʽʪʠʥʥʠʭ ʪʠʧʽʚ ʫ ʩʪʘʥʽ ʩʧʦʢʦʶ ʪʘ ʧʨʠ ʘʢʪʠʚʘʮʽʾ, ʦʧʠʩʘʥʽ ʫ 

ʨʽʟʥʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣʘʭ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʪʘʙʣ.1.1. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʪʦʥʢʠʭ ʤʝʭʘʥʽʟʤʽʚ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʢʣʽʪʠʥ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʫʣʴʪʫʨʠ ʢʣʽʪʠʥ, ʱʦ ʽ 

ʨʦʙʠʪʴʩʷ ʫ ʙʘʛʘʪʴʦʭ ʣʘʙʦʨʘʪʦʨʽʷʭ. ɸʣʝ ʥʝ ʤʝʥʰ ʘʢʪʫʘʣʴʥʠʤ ʻ ʢʦʤʧʣʝʢʩʥʝ 

ʚʠʷʚʣʝʥʥʷ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʢʣʽʪʠʥ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʥʦʩʥʦ ʧʨʦʩʪʠʭ ʽ 

ʜʦʩʪʫʧʥʠʭ ʤʘʨʢʝʨʽʚ, ʷʢʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝ ʪʽʣʴʢʠ ʥʘ ʙʽʦʧʩʽʡʥʦʤʫ, 

ʘʣʝ ʽ ʥʘ ʘʚʪʦʧʩʡʥʦʤʫ ʤʘʪʝʨʽʘʣʽ. ʆʩʪʘʥʥʻ ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʤʘʪʝʨʽʘʣ 

ʧʫʥʢʮʽʡʥʠʭ ʙʽʦʧʩʽʡ ʻ ʥʝʟʥʘʯʥʠʤ ʽ ʜʦʟʚʦʣʷʻ ʟʘʩʪʦʩʫʚʘʪʠ ʦʙʤʝʞʝʥʫ ʢʽʣʴʢʽʩʪʴ 

ʤʘʨʢʝʨʽʚ.  

 

1.4 ʉʫʯʘʩʥʽ ʪʝʦʨʽʾ ʧʘʪʦʛʝʥʝʟʫ ʘʣʢʦʛʦʣʴʥʦʛʦ, ʥʝʘʣʢʦʛʦʣʴʥʦʛʦ 

ʩʪʝʘʪʦʛʝʧʘʪʠʪʽʚ ʪʘ ʚʽʨʫʩʥʦʛʦ ʛʝʧʘʪʠʪʫ ʉ 

 

ʇʦʻʜʥʘʥʽ ʚʧʣʠʚʠ ʧʘʪʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʪʘ ʙʘʛʘʪʦʝʪʘʧʥʠʡ ʨʦʟʚʠʪʦʢ 

ʭʨʦʥʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʧʝʯʽʥʢʠ ʟʫʤʦʚʣʶʻ ʩʢʣʘʜʥʦʩʪʽ ʪʨʘʢʪʫʚʘʥʥʷ ʦʩʥʦʚʥʠʭ 

ʝʪʘʧʽʚ ʪʘ ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʦʨʬʦ- ʪʘ ʧʘʪʦʛʝʥʝʟʫ ʙʽʣʴʰʦʩʪʽ ʟʘʭʚʦʨʶʚʘʥʴ. ɸʣʝ, 
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ʊʘʙʣʠʮʷ 1.1 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʩʥʦʚʥʠʭ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ ʤʘʨʢʝʨʽʚ 

ʢʣʽʪʠʥ ʧʝʯʽʥʢʠ ʚ ʥʦʨʤʽ ʪʘ ʧʨʠ ʧʨʦʮʝʩʘʭ ʨʝʧʘʨʘʮʽʾ 

 

ʊʠʧ ʢʣʽʪʠʥʠ ɯʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ ʤʘʨʢʝʨʠ, 

ʷʢʽ ʚʠʷʚʣʷʶʪʴʩʷ ʚ ʥʦʨʤʽ 

ɯʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ 

ʤʘʨʢʝʨʠ, ʷʢʽ 

ʚʠʷʚʣʷʶʪʴʩʷ ʧʨʠ 

ʨʝʧʘʨʘʪʠʚʥʠʭ ʧʨʦʮʝʩʘʭ 

ɽʧʽʪʝʣʽʘʣʴʥʽ ʢʣʽʪʠʥʠ 

ï ʧʦʧʝʨʝʜʥʠʢʠ 

(ʧʨʦʤʽʞʥʽ 

ʛʝʧʘʪʦʙʽʣʽʘʨʥʽ 

ʢʣʽʪʠʥʠ) 

ɹʽʣʽʘʨʥʽ ʤʘʨʢʝʨʠ: ʉʂ 7, 19, 

OV-6) 

ʄʘʨʢʝʨʠ ʛʝʧʘʪʦʮʠʪʽʚ: 

HepPar1, ʘʣʴʙʫʤʽʥ, Ŭ1-

ʘʥʪʠʪʨʠʧʩʠʥ, ʽʥʦʜʽ Ŭ-

ʬʝʪʦʧʨʦʪʝʾʥ 

ʂɯ 67 ʧʨʠ ʘʢʪʠʚʘʮʽʾ 

ʇɻɹʂ (ʜʫʢʪʫʣʷʨʥʘ 

ʨʝʘʢʮʽʷ) 

ɻʝʧʘʪʦʮʠʪʠ ʉʂ8, 18, ʘʣʴʙʫʤʽʥ, Ŭ1-

ʘʥʪʠʪʨʠʧʩʠʥ, ʽʥʦʜʽ ʘ-

ʬʝʪʦʧʨʦʪʝʾʥ 

ʂʽ 67 ʧʨʠ ʨʝʛʝʥʝʨʘʮʽʾ 

ʉʂ19 ʧʨʠ ʙʽʣʽʘʨʥʽʡ 

ʤʝʪʘʧʣʘʟʽʾ 

ɹʽʣʽʘʨʥʠʡ ʝʧʽʪʝʣʽʡ ʉʂ7, 8, 18, 19 

ʇʦʣʽʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ ʜʦ 

ʮʠʪʦʢʝʨʘʪʠʥʽʚ 

ɽʧʽʪʝʣʽʘʣʴʥʠʡ ʤʝʤʙʨʘʥʥʠʡ 

ʘʥʪʠʛʝʥ 

CEA (ʢʘʨʮʠʥʦʝʤʙʨʽʦʥʘʣʴʥʠʡ 

ʘʥʪʠʛʝʥ) 

ʂʽ 67, ʚʽʤʝʥʪʠʥ ʧʨʠ 

ʜʫʢʪʫʣʷʨʥʽʡ ʨʝʘʢʮʽʾ 

ʇʝʯʽʥʢʦʚʽ ʟʽʨʯʘʩʪʽ 

ʢʣʽʪʠʥʠ 

GFAP, ʜʝʩʤʽʥ, ʚʽʤʝʥʪʠʥ Ŭ-SMA (ʬʽʙʨʦʟ) 

ʇʦʨʪʘʣʴʥʽ 

ʤʽʦʬʽʙʨʦʙʣʘʩʪʠ ʪʘ 

ʽʥʰʽ ʧʦʧʝʨʝʜʥʠʢʠ 

ɼʝʩʤʽʥ, ʚʽʤʝʥʪʠʥ Ŭ-SMA (ʬʽʙʨʦʟ) 

ɽʥʜʦʪʝʣʽʡ Factor VIII-related antigen 

CD31, 34 

CD34 (ʘʨʪʝʨʽʘʣʽʟʘʮʽʷ 

ʩʠʥʫʩʦʾʜʽʚ) 

CD31 ʚ ʥʦʚʦʫʪʚʦʨʝʥʠʭ 

ʩʫʜʠʥʘʭ ʩʝʧʪ 

ʂʣʽʪʠʥʠ ʂʫʧʬʝʨʘ ʃʽʟʦʮʠʤ, CD68  

Pit-ʢʣʽʪʠʥʠ CD56+CD3- 

CD56+CD3+ 

CD11c+ 

 

ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʧʨʠ ʙʽʣʴʰʦʩʪʽ ʥʦʟʦʣʦʛʽʡ ʰʚʠʜʢʽʩʪʴ ʪʘ ʽʥʰʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʧʨʦʛʨʝʩʫʚʘʥʥʷ  ʟʘʣʝʞʘʪʴ ʚʽʜ ʝʪʽʦʣʦʛʽʯʥʠʭ  ʯʠʥʥʠʢʽʚ (ʧʝʨʰʠʡ ʧʦʰʪʦʚʭ) ʪʘ 

ʧʨʠʻʜʥʘʥʥʷ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ (ʜʨʫʛʠʡ ʪʘ ʥʘʩʪʫʧʥʽ ʧʦʰʪʦʚʭʠ), ʷʢʽ ʱʝ 
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ʥʝʜʦʩʪʘʪʥʴʦ ʜʦʩʣʽʜʞʝʥʽ. ʊʘʢʘ ʩʭʝʤʘ ʻ ʩʧʽʣʴʥʦʶ ʜʣʷ ʪʘʢʠʭ ʥʝʩʭʦʞʠʭ ʧʨʦʮʝʩʽʚ, 

ʷʢ ʘʣʢʦʛʦʣʴʥʘ ʭʚʦʨʦʙʘ, ʚʽʨʫʩʥʠʡ ʛʝʧʘʪʠʪ ʉ, ʥʝʘʣʢʦʛʦʣʴʥʠʡ ʩʪʝʘʪʦʛʝʧʘʪʠʪ.  

ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʘʣʢʦʛʦʣʴʥʝ ʫʨʘʞʝʥʥʷ ʧʝʯʽʥʢʠ ʚʠʥʠʢʘʻ ʟʘ ʫʤʦʚ 

ʧʝʨʝʚʠʱʝʥʥʷ çʧʦʨʦʛʫè ʢʽʣʴʢʦʩʪʽ ʱʦʜʝʥʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʝʪʘʥʦʣʫ ï 40-

60ʛ/ʜʝʥʴ ʜʣʷ ʯʦʣʦʚʽʢʽʚ ʪʘ 20-40 ʛ/ʜʝʥʴ ʜʣʷ ʞʽʥʦʢ  ʧʨʠ ʪʨʠʚʘʣʦʩʪʽ ʟʣʦʚʞʠʚʘʥʥʷ 

ʙʽʣʴʰʝ 10-12 ʨʦʢʽʚ. ɿʘ ʪʘʢʠʭ ʫʤʦʚ ʫ 90-100% ʦʩʽʙ ʨʦʟʚʠʚʘʻʪʴʩʷ ʩʪʝʘʪʦʟ 

ʧʝʯʽʥʢʠ. ʎʝʡ ʩʪʘʥ ʧʨʦʛʨʝʩʫʻ ʫ ʩʪʝʘʪʦʛʝʧʘʪʠʪ ʣʠʰʝ ʫ 10-35%, ʘ ʮʠʨʦʪʠʯʥʘ 

ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ 8-20% [2,3]. ɯʤʦʚʽʨʥʦ, ʱʦ ʘʣʢʦʛʦʣʴ ʻ 

çʧʦʪʝʥʮʽʡʥʠʤ ʛʝʧʘʪʦʪʦʢʩʠʥʦʤè, ʘ ʨʦʟʚʠʪʦʢ ʟʘʭʚʦʨʶʚʘʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʙʘʣʘʥʩʫ ʤʽʞ ʚʧʣʠʚʘʤʠ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ, ʟʦʢʨʝʤʘ ʩʪʘʪʽ, ʧʦʣʽʤʦʨʬʽʟʤʫ 

ʬʝʨʤʝʥʪʽʚ, ʟʘʜʽʷʥʠʭ ʫ ʤʝʪʘʙʦʣʽʟʤʽ ʝʪʘʥʦʣʫ, ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʤʫʥʥʠʭ ʨʝʘʢʮʽʡ, 

ʚʞʠʚʘʥʥʷ ʣʽʢʽʚ, ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʝʪʘʙʦʣʽʟʤʫ, ʭʘʨʯʫʚʘʥʥʷ, 

ʟʦʢʨʝʤʘ ʩʭʠʣʴʥʦʩʪʽ ʜʦ ʦʞʠʨʽʥʥʷ [165-169]. 

ʇʨʠ ʘʣʢʦʛʦʣʴʥʽʡ ʭʚʦʨʦʙʽ ʦʧʠʩʘʥʦ ʜʚʘ ʝʪʘʧʠ ʨʦʟʚʠʪʢʫ ʫʨʘʞʝʥʴ ʧʝʯʽʥʢʠ 

[166]. ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʚ ʫʤʦʚʘʭ ʟʣʦʚʞʠʚʘʥʥʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʨʫʰʝʥʥʷ 

ʤʝʪʘʙʦʣʽʟʤʫ ʘʣʢʦʛʦʣʶ ʟ ʫʪʚʦʨʝʥʥʷʤ ʪʦʢʩʠʯʥʠʭ, ʢʘʪʘʙʦʣʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ï 

ʘʮʝʪʘʣʴʜʝʛʽʜʫ ʪʘ ʉʋʈ2ɽ1 (ʘʙʦ ʽʥʰʠʭ ʽʟʦʬʦʨʤ). ʎʽ ʩʧʦʣʫʢʠ ʤʘʶʪʴ ʧʨʷʤʠʡ 

ʮʠʪʦʢʩʠʯʥʠʡ ʝʬʝʢʪ ʘʙʦ ʽʥʽʮʽʶʶʪʴ ʟʘʭʠʩʥʽ ʨʝʘʢʮʽʾ [167]. ʆʩʥʦʚʥʠʤ ʥʘʩʣʽʜʢʦʤ 

ʤʝʪʘʙʦʣʽʯʥʠʭ ʨʦʟʣʘʜʽʚ ʻ ʩʪʝʘʪʦʟ ï ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʪʨʠʛʣʽʮʝʨʠʜʽʚ ʫ ʧʝʯʽʥʮʽ ʪʘ 

ʩʚʦʻʨʽʜʥʘ çʩʝʥʩʠʙʽʣʽʟʘʮʽʷè ʛʝʧʘʪʦʮʠʪʽʚ. ʈʦʟʨʽʟʥʷʶʪʴ ʜʚʽ ʩʪʘʜʽʾ ʨʦʟʚʠʪʢʫ 

ʩʪʝʘʪʦʟʫ. 

ʈʘʥʥʷ ʩʪʘʜʽʷ ï ʛʦʩʪʨʠʡ ʰʠʬʪ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ NAD+\ NADH ʧʦʩʠʣʶʻ 

ʫʪʚʦʨʝʥʥʷ ʪʨʠʘʮʠʣʛʣʽʮʝʨʦʣʫ  ʯʝʨʝʟ ʟʤʽʥʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʛʣʽʮʝʨʦʣ-3-

ʬʦʩʬʘʪ\ʜʠʛʽʜʨʦʢʩʠʘʮʝʪʦʥ ʬʦʩʬʘʪ ʪʘ ʧʨʠʛʥʽʯʝʥʥʷ ɓ-ʦʢʠʩʣʝʥʥʷ ʯʝʨʝʟ 

ʟʥʠʞʝʥʥʷ ʽʥʪʨʘʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ NAD+\ NADH. ʊʘʢʽ ʟʤʽʥʠ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʧʨʠ ʛʦʩʪʨʦʤʫ ʧʦʤʽʨʥʦʤʫ ʚʞʠʚʘʥʥʽ ʘʣʢʦʛʦʣʶ. 

ʇʽʟʥʷ ʩʪʘʜʽʷ ï ʧʨʠ ʧʨʦʜʦʚʞʝʥʥʽ ʟʣʦʚʞʠʚʘʥʥʷ ʘʣʢʦʛʦʣʶ ʰʠʬʪ NAD\ 

NADH ʟʤʝʥʰʫʻʪʴʩʷ (ʷʢʱʦ ʙ ʮʝ ʙʫʚ ʻʜʠʥʠʡ ʤʝʭʘʥʽʟʤ ʩʪʝʘʪʦʟʫ ï 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʙʠ ʧʦʥʠʞʝʥʥʷ ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʣʽʧʽʜʽʚ), ʘʣʝ ʟʨʦʩʪʘʻ ʟʥʘʯʝʥʥʷ 

ʽʥʰʠʭ ʚʧʣʠʚʽʚ: ʧ̔ ʜʚʠʱʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʬʦʩʬʘʪʠʜʘʪ ʬʦʩʬʦʛʽʜʨʦʣʘʟʠ ʪʘ 
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ʜʠʘʮʠʣʛʣʽʮʝʨʦʣ ʘʮʠʣʪʨʘʥʩʬʝʨʘʟʠ; ʧ̔ ʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʧʨʦʪʝʾʥʫ, ʱʦ ʟʚôʷʟʫʻ 

ʚʽʣʴʥʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ (ɺɾʂ); ʧʦʥʠʞʝʥʥʷ ʨʽʚʥʷ ʚʠʜʽʣʝʥʥʷ ʣʽʧʦʧʨʦʪʝʾʥʽʚ ʜʫʞʝ 

ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ ʟ ʛʝʧʘʪʦʮʠʪʽʚ; ʧʦʥʠʞʝʥʥʷ ʨʽʚʥʷ ɓ-ʦʢʠʩʣʝʥʥʷ ʚʥʘʩʣʽʜʦʢ 

ʫʨʘʞʝʥʥʷ ʤʽʪʦʭʦʥʜʨʽʡ; ʛʝʥʝʪʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ (ʥʝʜʦʩʪʘʪʥʽʩʪʴ 

ʪʨʠʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʦʪʝʾʥʫ) 

ʅʘ ʜʨʫʛʦʤʫ ʝʪʘʧʽ ʦʩʥʦʚʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʦʢʠʩʥʠʡ ʩʪʨʝʩ (ʫʪʚʦʨʝʥʥʷ 

ʨʝʘʢʪʠʚʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ ʢʠʩʥʶ ʪʘ ʘʟʦʪʫ), ʚʧʣʠʚ ʝʥʜʦʪʦʢʩʠʥʫ (ʧʦʩʠʣʶʻʪʴʩʷ 

ʪʨʘʥʩʣʦʢʘʮʽʷ ʢʠʰʢʦʚʠʭ ʙʘʢʪʝʨʽʡ), ʛʽʧʦʢʩʽʾ, ʚʠʜʽʣʝʥʥʷ ʩʠʥʫʩʦʾʜʥʠʤʠ 

ʢʣʽʪʠʥʘʤʠ ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ ʪʘ ʨʦʟʚʠʪʢʫ ʽʤʫʥʥʠʭ ʨʝʘʢʮʽʡ ʜʦ 

ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʧʨʦʪʝʾʥʽʚ [168]. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʠ ʤʦʨʬʦʣʦʛʽʯʥʦʤʫ 

ʜʦʩʣʽʜʞʝʥʥʽ ʫ ʧʝʯʽʥʮʽ ʙʫʜʫʪʴ ʚʠʷʚʣʷʪʠʩʴ ʦʟʥʘʢʠ ʥʝʢʨʦʟʫ, ʘʧʦʧʪʦʟʫ ʪʘ 

ʟʘʧʘʣʴʥʦʾ ʽʥʬʽʣʴʪʨʘʮʽʾ ï ʧʨʦʷʚʠ ʛʝʧʘʪʠʪʫ. 

ʈʦʟʚʠʪʦʢ ʩʢʣʝʨʦʟʫ ʻ ʢʦʤʧʦʥʝʥʪʦʤ ʟʘʛʦʻʥʥʷ; ʡʦʛʦ ʩʪʫʧʽʥʴ ʟʫʤʦʚʣʝʥʠʡ 

ʨʷʜʦʤ ʛʝʥʝʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʨʝʛʫʣʶʶʪʴ ʬʘʢʪʦʨʠ ʘʢʪʠʚʘʮʽʾ ʇɿʂ (TNF-a, 

TGFb), ʤʽʪʦʛʝʥʠ ʇɿʂ (PDGF, IGF1), ʬʝʨʤʝʥʪʠ ʦʢʠʩʥʦʛʦ ʩʪʨʝʩʫ, ʢʦʤʧʦʥʝʥʪʠ 

ʪʘ ʬʝʨʤʝʥʪʠ, ʱʦ ʨʝʛʫʣʶʶʪʴ ʦʙʤʽʥ ɽʎʄ, ʧʝʨʝʚʘʞʘʥʥʷ Th2 ʪʠʧʫ ʨʝʘʢʮʽʾ (IgE), 

ʷʢʘ ʤʦʞʝ ʬʦʨʤʫʚʘʪʠʩʴ ʚ ʜʠʪʠʥʩʪʚʽ  ʧʽʜ ʚʧʣʠʚʦʤ ʧʝʚʥʠʭ ʘʥʪʠʛʝʥʽʚ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ [169,170]. 

ʄʝʭʘʥʽʟʤʠ ʨʦʟʚʠʪʢʫ ʥʝʘʣʢʦʛʦʣʴʥʦʛʦ ʩʪʝʘʪʦʟʫ ʪʘ ʛʝʧʘʪʠʪʫ ʥʘ ʩʴʦʛʦʜʥʽ 

ʪʝʞ ʦʧʠʩʘʥʽ ʜʦʩʠʪʴ ʜʝʪʘʣʴʥʦ ʟʘʚʜʷʢʠ ʨʦʙʦʪʘʤ ʜʝʢʽʣʴʢʦʭ ʛʨʫʧ ʜʦʩʣʽʜʥʠʢʽʚ 

[172,173].  ɼʘʥʘ ʧʘʪʦʣʦʛʽʷ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʤʦʨʬʦʣʦʛʽʯʥʠʡ ʝʢʚʽʚʘʣʝʥʪ ʟʤʽʥ ʫ 

ʧʝʯʽʥʮʽ ʧʨʠ ʪʘʢ ʟʚʘʥʦʤʫ ʤʝʪʘʙʦʣʽʯʥʦʤʫ ʩʠʥʜʨʦʤʽ ï ʧʦʻʜʥʘʥʥʷ ʮʫʢʨʦʚʦʛʦ 

ʜʽʘʙʝʪʫ ɯɯ ʪʠʧʫ, ʦʞʠʨʽʥʥʷ, ʛʽʧʝʨʪʝʥʟʽʾ ʪʘ ʜʠʩʣʽʧʽʜʝʤʽʾ. 

ʋ 2005 ʨʦʮʽ International Diabetes Federation (IDF) ʚʠʟʥʘʯʠʣʘ ʻʜʠʥʽ 

ʢʨʠʪʝʨʽʾ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʽʘʛʥʦʟʫ çʤʝʪʘʙʦʣʽʯʥʠʡ ʩʠʥʜʨʦʤè. ɿʛʽʜʥʦ 

ʨʝʢʦʤʝʥʜʘʮʽʡ IDF ʦʙʦʚôʷʟʢʦʚʠʤ ʢʨʠʪʝʨʽʻʤ ʄʉ ʻ ʮʝʥʪʨʘʣʴʥʝ (ʘʙʜʦʤʽʥʘʣʴʥʝ) 

ʦʞʠʨʽʥʥʷ (ʦʢʨʫʞʥʽʩʪʴ ʪʘʣʽʾ ʙʽʣʴʰʝ 94 ʩʤ ʜʣʷ ʯʦʣʦʚʽʢʽʚ ʪʘ ʙʽʣʴʰʝ 80 ʩʤ ʜʣʷ 

ʞʽʥʦʢ ï ʫ ʻʚʨʦʧʝʦʾʜʥʦʾ ʨʘʩʠ) ʫ ʧʦʻʜʥʘʥʽ ʷʢ ʤʽʥʽʤʫʤ ʟ ʜʚʦʤʘ ʽʟ ʥʘʩʪʫʧʥʠʭ 

ʯʦʪʠʨʴʦʭ ʬʘʢʪʦʨʽʚ: ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ ʪʨʠʛʣʽʮʝʨʠʜʽʚ ʙʽʣʴʰʝ 1,7 ʤʤʦʣʴ/ʣ ʯʠ 

ʩʧʝʮʠʬʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʜʠʩʣʽʧʽʜʝʤʽʾ; ʟʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʣʽʧʦʧʨʦʪʝʾʜʽʚ 
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ʚʠʩʦʢʦʾ ʱʽʣʴʥʦʩʪʽ  ʤʝʥʰʝ 1,03 ʤʤʦʣʴ/ʣ ʫ ʯʦʣʦʚʽʢʽʚ ʽ ʤʝʥʰʝ 1,29 ʤʤʦʣʴ/ʣ ʫ 

ʞʽʥʦʢ ʘʙʦ ʩʧʝʮʠʬʽʯʥʝ ʣʽʢʫʚʘʥʥʷ; ʧʽʜʚʠʱʝʥʥʷ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ: 

ʩʠʩʪʦʣʽʯʥʦʛʦ ʙʽʣʴʰʝ 130 ʤʤ ʨʪ.ʩʪ. ʘʙʦ ʜʽʘʩʪʦʣʽʯʥʦʛʦ ʙʽʣʴʰʝ 85 ʤʤ ʨʪ.ʩʪ. ʘʙʦ 

ʘʥʪʠʛʽʧʝʨʪʦʥʽʯʥʘ ʪʝʨʘʧʽʷ; ʧʽʜʚʠʱʝʥʥʷ ʛʣʶʢʦʟʠ ʚʝʥʦʟʥʦʾ ʧʣʘʟʤʠ ʥʘʪʱʝ 

ʙʽʣʴʰʝ 5,6 ʤʤʦʣʴ/ʣ ʘʙʦ ʨʘʥʽʰʝ ʜʽʘʛʥʦʩʪʦʚʘʥʠʡ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ɯɯ ʪʠʧʫ (ʧʨʠ 

ʛʣʽʢʝʤʽʾ ʥʘʪʱʝ ʙʽʣʴʰʝ 5,6 ʤʤʦʣʴ/ʣ). ɼʦ ʜʦʜʘʪʢʦʚʠʭ ʢʨʠʪʝʨʽʾʚ ʄʉ 

ʚʽʜʥʦʩʷʪʴʩʷ: ʧʦʨʫʰʝʥʥʷ ʨʦʟʧʦʜʽʣʫ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ, ʘʪʝʨʦʛʝʥʥʘ ʜʠʩʣʽʧʽʜʝʤʽʷ 

(ʧʨʠ ʧʽʜʚʠʱʝʥʥʽ  ʨʽʚʥʷ ʪʨʠʛʣʽʮʝʨʠʜʽʚ ʪʘ ʟʥʠʞʝʥʥʽ ʚʤʽʩʪʫ ʣʽʧʦʧʨʦʪʝʾʜʽʚ 

ʚʠʩʦʢʦʾ ʱʽʣʴʥʦʩʪʽ), ʧʨʦʟʘʧʘʣʴʥʠʡ ʩʪʘʪʫʩ, ʧʨʦʪʨʦʤʙʦʪʠʯʥʠʡ ʩʪʘʪʫʩ, 

ʛʦʨʤʦʥʘʣʴʥʽ ʬʘʢʪʦʨʠ.  

ʋ ʧʘʪʦʛʝʥʝʟʽ ʥʝʘʣʢʦʛʦʣʴʥʦʛʦ ʩʪʝʘʪʦʛʝʧʘʪʠʪʫ ʪʨʘʜʠʮʽʡʥʦ ʪʝʞ 

ʨʦʟʨʽʟʥʷʶʪʴ ʜʚʘ ʝʪʘʧʠ. ʅʘ ʧʝʨʰʦʤʫ ï ʨʦʟʚʠʚʘʻʪʴʩʷ ʩʪʝʘʪʦʟ ʧʝʯʽʥʢʠ, 

ʟʫʤʦʚʣʝʥʠʡ ʮʽʣʠʤ ʢʦʤʧʣʝʢʩʦʤ ʬʘʢʪʦʨʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʧʨʦʚʽʜʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ 

ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ ʽʥʩʫʣʽʥʫ. ɿ ʨʝʟʠʩʪʝʥʪʥʠʭ ʘʜʠʧʦʮʠʪʽʚ ʚʠʜʽʣʷʻʪʴʩʷ ʟʙʽʣʴʰʝʥʘ 

ʢʽʣʴʢʽʩʪʴ ʞʠʨʥʠʭ ʢʠʩʣʦʪ, ʘ ʨʝʟʠʩʪʝʥʪʥʽ ʤʽʦʮʠʪʠ ʪʘ ʯʘʩʪʢʦʚʦ ʛʝʧʘʪʦʮʠʪʠ 

ʩʧʨʠʷʶʪʴ ʧʽʜʚʠʱʝʥʥʶ ʨʽʚʥʷ ʛʣʶʢʦʟʠ ʪʘ/ʘʙʦ ʽʥʩʫʣʽʥʫ ʚ ʧʣʘʟʤʽ. ɺ ʨʝʟʫʣʴʪʘʪʽ 

ʬʦʨʤʫʻʪʴʩʷ ʥʦʚʠʡ ʨʽʚʝʥʴ ʜʠʥʘʤʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ ʤʽʞ ʧʽʜʚʠʱʝʥʥʷʤ ʚʤʽʩʪʫ 

ʞʠʨʥʠʭ ʢʠʩʣʦʪ, ʧʦʩʠʣʝʥʥʷʤ ʣʽʧʦʛʝʥʝʟʫ ʪʘ ʫʪʚʦʨʝʥʥʷ ʪʨʠʛʣʽʮʝʨʠʜʽʚ, 

ʧʦʩʠʣʝʥʥʷʤ ɓ-ʦʢʠʩʣʝʥʥʷ ʫ ʤʽʪʦʭʦʥʜʨʽʷʭ ʪʘ ʧʦʨʫʰʝʥʠʤ ʚʠʜʽʣʝʥʥʷʤ 

ʣʽʧʦʧʨʦʠʝʾʥʽʚ ʜʫʞʝ ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ ʟ ʢʣʽʪʠʥʠ, ʱʦ ʤʦʨʬʦʣʦʛʽʯʥʦ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʥʘʛʨʦʤʘʜʞʝʥʥʷʤ ʚʘʢʫʦʣʝʡ ʞʠʨʫ ʫ ʛʝʧʘʪʦʮʠʪʘʭ. ɯʥʦʜʽ ʪʘʢʠʡ 

ʩʪʘʥ ʣʠʰʘʻʪʴʩʷ ʥʝʟʤʽʥʥʠʤ, ʽʥʦʜʽ ʞ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʽʥʽʮʽʘʮʽʾ ʧʨʦʮʝʩʽʚ ʥʝʢʨʦʟʫ, 

ʘʧʦʧʪʦʟʫ ʪʘ ʟʘʧʘʣʝʥʥʷ ï ʜʨʫʛʦʛʦ ʝʪʘʧʫ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʆʩʥʦʚʥʠʤʠ 

ʤʝʭʘʥʽʟʤʘʤʠ, ʷʢʽ ʧʨʠ ʮʴʦʤʫ ʟʫʤʦʚʣʶʶʪʴ ʧʦʰʢʦʜʞʝʥʥʷ ʻ ʧʝʨʝʢʠʩʥʝ 

ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ (ʽʥʘʢʪʠʚʘʮʽʷ ʢʦʤʧʦʥʝʥʪʽʚ ʜʠʭʘʣʴʥʦʛʦ ʣʘʥʮʶʛʘ), ʧʦʩʠʣʝʥʘ 

ʝʢʩʧʨʝʩʽʷ TNF-Ŭ (ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʥʠʢʣʠʚʦʩʪʽ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ) ʪʘ 

ʥʘʩʪʫʧʥʘ ʜʠʩʬʫʥʢʮʽʷ ʤʽʪʦʭʦʥʜʨʽʡ. ɿʘʛʠʙʝʣʴ ʛʝʧʘʪʦʮʠʪʽʚ ʪʘ ʫʪʚʦʨʝʥʥʷ 

ʮʠʪʦʢʽʥʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʘʢʪʠʚʘʮʽʾ ʟʘʧʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʱʦ ʤʦʨʬʦʣʦʛʽʯʥʦ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʣʽʤʬʦ-ʤʘʢʨʦʬʘʛʘʣʴʥʦʶ ʽʥʬʽʣʴʪʨʘʮʽʻʶ ʟ ʜʦʤʽʰʢʦʤ ʥʝʡʪʨʦʬʽʣʽʚ 

ï ʅɸʉɻ. 
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ʇʨʦʜʫʢʪʠ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʥʷ ʪʘ ʣʝʧʪʠʥ, ʷʢʠʡ ʚʠʜʽʣʷʻʪʴʩʷ 

ʘʜʠʧʦʮʠʪʘʤʠ ʟ ʣʽʧʽʜʥʠʤʠ ʥʘʛʨʦʤʘʜʞʝʥʥʷʤʠ ʘʢʪʠʚʫʶʪʴ ʬʽʙʨʦʛʝʥʝʟ ʜʚʦʤʘ 

ʰʣʷʭʘʤʠ: ʧʦʩʠʣʶʶʪʴ ʫʪʚʦʨʝʥʥʷ TGF-ɓ ʤʘʢʨʦʬʘʛʘʤʠ ʪʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʧʦʩʠʣʶʶʪʴ ʧʨʦʜʫʢʮʽʶ ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ ʤʘʪʨʠʢʩʫ ʟʽʨʯʘʩʪʠʤʠ ʢʣʽʪʠʥʘʤʠ. 

ɺ ʦʩʪʘʥʥʽʡ ʯʘʩ ʟôʷʚʠʣʠʩʴ ʨʦʙʦʪʠ, ʚ ʷʢʠʭ ʦʧʠʩʫʻʪʴʩʷ ʨʦʣʴ ʽʥʰʠʭ 

ʚʘʞʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʫ ʧʘʪʦʛʝʥʝʟʽ ʅɸʉɻ ʱʦ ʚʽʜʧʦʚʽʜʥʦ ʫʩʢʣʘʜʥʶʻ ʚʩʶ ʩʭʝʤʫ 

ʨʦʟʚʠʪʢʫ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʊʘʢ ʟʛʽʜʥʦ ʛʽʧʦʪʝʟʠ Dowman J.K., 2010 [172] ʤʦʞʥʘ 

ʚʠʜʽʣʠʪʠ ʪʨʠ ʩʪʘʜʽʾ ʭʚʦʨʦʙʠ. ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʧʨʦʚʽʜʥʦʶ ʦʟʥʘʢʦʶ ʻ 

ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʣʽʧʽʜʽʚ, ʷʢʽ ʚ ʧʦʜʘʣʴʰʦʤʫ ʧʽʜʣʷʛʘʶʪʴ ɓ-ʦʢʠʩʣʝʥʥʶ, 

ʝʩʪʝʨʠʬʽʢʘʮʽʾ ʟ ʫʪʚʦʨʝʥʥʷʤ ʪʨʠʛʣʽʮʝʨʠʜʽʚ ʘʙʦ ʚʠʜʽʣʝʥʥʶ ʟ ʢʣʽʪʠʥʠ ʫ ʚʠʛʣʷʜʽ 

ʣʽʧʦʧʨʦʪʝʾʥʽʚ ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ. ɼʠʩʙʘʣʘʥʩ ʫ ʮʠʭ ʤʝʭʘʥʽʟʤʘʭ ʤʦʞʝ 

ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʴ ʫʪʚʦʨʝʥʥʷʤ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʥʝʝʩʪʝʨʠʬʽʢʦʚʘʥʠʭ ʚʽʣʴʥʠʭ 

ɾʂ, ʷʢʽ ʤʦʞʫʪʴ ʤʘʪʠ ʧʨʷʤʠʡ ʮʠʪʦʪʦʢʩʠʯʥʠʡ ʚʧʣʠʚ, ʧʦʩʠʣʶʶʯʠ ʦʢʠʩʥʠʡ 

ʩʪʨʝʩ ʪʘ ʘʢʪʠʚʫʶʯʠ ʧʨʦʟʘʧʘʣʴʥʽ ʰʣʷʭʠ. ʊʦʤʫ ʩʪʝʘʪʦʟ, ʷʢʠʡ ʻ ʧʨʦʚʽʜʥʦʶ 

ʤʦʨʬʦʣʦʛʽʯʥʦʶ ʦʟʥʘʢʦʶ ʪʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ, ʤʦʞʥʘ ʨʦʟʮʽʥʶʚʘʪʠ ʷʢ ʟʘʭʠʩʥʠʡ 

ʤʝʭʘʥʽʟʤ, ʱʦ ʟʘʧʦʙʽʛʘʻ ʧʦʰʢʦʜʞʝʥʥʶ ʛʝʧʘʪʦʮʠʪʽʚ ʪʦʢʩʠʯʥʠʤʠ ʚʽʣʴʥʠʭ ɾʂ. 

ɼʨʫʛʠʡ ʝʪʘʧ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʝʨʝʚʘʞʘʥʥʷʤ ʧʨʦʮʝʩʽʚ ʧʦʰʢʦʜʞʝʥʥʷ, 

ʘʩʦʮʽʡʦʚʘʥʠʭ ʟ ʢʣʽʪʠʥʥʦʶ ʽʥʬʽʣʴʪʨʘʮʽʻʶ. 

ʑʝ ʦʜʥʠʤ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ, ʟʘʧʨʦʧʦʥʦʚʘʥʠʤ ʘʚʪʦʨʘʤʠ, ʻ ʧʦʨʫʰʝʥʘ 

ʧʨʦʣʽʬʝʨʘʮʽʷ ʛʝʧʘʪʦʮʠʪʽʚ, ʷʢʘ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘ ʪʨʝʪʴʦʤʫ ʝʪʘʧʽ ï çʪʨʝʪʽʡè 

ʧʦʰʪʦʚʭ. ɿʘ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚ ʫ ʧʝʯʽʥʮʽ ʟʘʛʠʙʝʣʴ ʛʝʧʘʪʦʮʠʪʽʚ ʟʫʤʦʚʣʶʻ 

ʨʝʧʣʽʢʘʮʽʶ ʟʨʽʣʠʭ ʟʙʝʨʝʞʝʥʠʭ ʧʘʨʝʥʭʽʤʘʪʦʟʥʠʭ ʢʣʽʪʠʥ, ʷʢʽ ʟʘʤʽʱʫʶʪʴ 

ʧʦʰʢʦʜʞʝʥʽ ʩʪʨʫʢʪʫʨʠ ʪʘ ʚʽʜʥʦʚʣʶʶʪʴ ʥʦʨʤʘʣʴʥʫ ʬʫʥʢʮʽʶ ʪʢʘʥʠʥʠ. ɸʣʝ 

ʦʢʠʩʥʠʡ ʩʪʨʝʩ, ʧʨʦʚʽʜʥʠʡ ʤʝʭʘʥʽʟʤ ʨʦʟʚʠʪʢʫ ʅɸɾʍʇ, ʧʨʠʛʥʽʯʫʻ ʨʝʧʣʽʢʘʮʽʶ 

ʟʨʽʣʠʭ ʛʝʧʘʪʦʮʠʪʽʚ ʪʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʦʧʫʣʷʮʽʾ 

ʧʝʯʽʥʢʦʚʠʭ ʢʣʽʪʠʥ-ʧʦʧʝʨʝʜʥʠʢʽʚ (ʘʥʘʣʦʛʽʚ ʦʚʘʣʴʥʠʭ ʢʣʽʪʠʥ ʫ ʝʢʩʧʝʨʠʤʝʥʪʽ). 

ʎʽ ʢʣʽʪʠʥʠ ʤʦʞʫʪʴ ʜʠʬʝʨʝʥʮʽʶʚʘʪʠʩʴ ʫ ʥʘʧʨʷʤʢʫ ʛʝʧʘʪʦʮʠʪʽʚ, ʘʣʝ, ʢʨʽʤ ʪʦʛʦ, 

ʟʙʽʣʴʰʝʥʥʷ ʾʭ ʢʽʣʴʢʦʩʪʽ ʢʦʨʝʣʶʻ ʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷʤ ʬʽʙʨʦʟʫ ʪʘ ʨʦʟʚʠʪʢʦʤ 

ʛʝʧʘʪʦʮʝʣʶʣʷʨʥʦʾ ʢʘʨʮʠʥʦʤʠ. ʇʨʠ ʭʨʦʥʽʯʥʦʤʫ ʧʦʰʢʦʜʞʝʥʥʽ ʪʢʘʥʠʥʠ 

ʧʝʯʽʥʢʠ ʨʦʟʚʠʪʦʢ ʬʽʙʨʦʟʫ ʪʘ ʮʠʨʦʟʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʚʥʦʮʽʥʥʦʩʪʽ ʚʽʜʥʦʚʣʝʥʥʷ 
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ʧʦʧʫʣʷʮʽʾ ʛʝʧʘʪʦʮʠʪʽʚ, ʪʦʤʫ ʟʘʛʠʙʝʣʴ ʢʣʽʪʠʥ, ʘʩʦʮʽʡʦʚʘʥʘ ʟ ʧʦʨʫʰʝʥʥʷʤʠ 

ʧʨʦʣʽʬʝʨʘʮʽʾ ʧʦʧʝʨʝʜʥʠʢʽʚ ʛʝʧʘʪʦʮʠʪʽʚ ʚʽʜʽʛʨʘʻ ʧʨʦʚʽʜʥʫ ʨʦʣʴ ʥʘ ʪʨʝʪʴʦʤʫ 

ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʅɸɾʍʇ. 

ɻʝʧʘʪʠʪ ʉ ʩʧʨʠʯʠʥʶʻʪʴʩʷ ʈʅʂ-ʚʤʽʩʥʠʤ ʚʽʨʫʩʦʤ ʟ ʨʦʜʠʥʠ Flaviviridae, 

ʷʢʠʡ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʟ ʢʣʽʪʠʥʦʶ-ʤʽʰʝʥʥʶ ʟʫʤʦʚʣʶʻ ʮʽʣʫ ʥʠʟʢʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʝʬʝʢʪʽʚ. ʈʦʟʧʽʟʥʘʚʘʥʥʷ ʚʽʨʫʩʘ ʚʝʜʝ ʜʦ ʘʢʪʠʚʘʮʽʾ ʢʣʽʪʠʥʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʷʢʘ 

ʨʝʛʫʣʶʻʪʴʩʷ ʜʝʥʜʨʠʪʥʠʤʠ ʢʣʽʪʠʥʘʤʠ, NK-ʢʣʽʪʠʥʘʤʠ, ʊ-ʣʽʤʬʦʮʠʪʘʤʠ (CD4, 

CD8, Treg), ʮʠʪʦʢʽʥʘʤʠ (IFN, TNF), ʤʽʢʨʦʈʅʂ. ɻʘʨʤʦʥʽʡʥʘ, ʩʠʣʴʥʘ ʽʤʫʥʥʘ 

ʚʽʜʧʦʚʽʜʴ ʦʙʤʝʞʫʻ ʽʥʬʝʢʮʽʶ, ʘʣʝ ʦʩʢʽʣʴʢʠ ʧʨʦʪʠʚʽʨʫʩʥʽ ʧʨʦʪʝʾʥʠ 

ʚʠʷʚʣʷʶʪʴʩʷ ʥʝʝʬʝʢʪʠʚʥʠʤʠ, ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʽ ʩʠʛʥʘʣʠ ʻ ʟʘʙʣʦʢʦʚʘʥʠʤʠ 

ʘʙʦ ʨʦʟʨʝʛʫʣʴʦʚʘʥʠʤʠ, ʨʝʧʣʽʢʘʮʽʷ ʤʦʞʝ ʧʨʦʜʦʚʞʫʚʘʪʠʩʴ. ʂʨʽʤ ʪʦʛʦ ʩʘʤ ʚʽʨʫʩ 

ʙʣʦʢʫʻ ʘʥʪʠʚʽʨʫʩʥʫ ʘʢʪʠʚʥʽʩʪʴ (ʥʝʜʦʩʪʘʪʥʷ ʘʢʪʠʚʘʮʽʷ TLR), ʩʧʦʚʽʣʴʥʝʥʝ 

ʧʦʩʪʫʧʣʝʥʥʷ ʫ ʣʽʤʬʦʚʫʟʣʠ ʟ ʧʦʨʫʰʝʥʥʷʤ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʘʥʪʠʛʝʥʽʚ, ʚʠʜʽʣʝʥʥʷ 

ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ, ʙʣʦʢʫʚʘʥʥʷ ʪʘ ʧʦʨʫʰʝʥʥʷ ʧʨʦʮʝʩʽʚ ʢʣʽʪʠʥʥʦʾ 

ʩʠʛʥʘʣʽʟʘʮʽʾ). ʆʢʨʝʤʽ ʧʨʦʪʝʾʥʠ ʚʽʨʫʩʘ  (ʷʜʝʨʥʠʡ ʧʨʦʪʝʾʥ, ʥʝʩʪʨʫʢʪʫʨʥʠʡ 

ʧʨʦʪʝʾʥ NS5A) ʟʫʤʦʚʣʶʶʪʴ ʧʨʦʘʧʦʧʪʠʯʥʠʡ ʝʬʝʢʪ, ʧʦʨʫʰʝʥʥʷ ʤʝʪʘʙʦʣʽʟʤʫ 

ʣʽʧʽʜʽʚ ʫ ʛʝʧʘʪʦʮʠʪʘʭ, ʘ ʪʘʢʦʞ ʫʪʚʦʨʝʥʥʷ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ ʢʠʩʥʶ ʪʘ ʽʥʰʠʭ 

ʧʨʦʟʘʧʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʭʨʦʥʽʯʥʠʡ ʟʘʧʘʣʴʥʠʡ 

ʧʨʦʮʝʩ [174-177].  

ʇʨʠ ʚʽʨʫʩʥʦʤʫ ʛʝʧʘʪʠʪʽ ʉ ʨʦʟʨʽʟʥʷʶʪʴ ʪʨʠ ʚʘʨʽʘʥʪʠ ʧʝʨʝʙʽʛʫ ï ʛʦʩʪʨʠʡ 

ʛʝʧʘʪʠʪ, ʭʨʦʥʽʯʥʠʡ ʛʝʧʘʪʠʪ ʽʟ ʩʪʘʙʽʣʴʥʠʤ ʧʝʨʝʙʽʛʦʤ ʪʘ ʭʨʦʥʽʯʥʠʡ ʛʝʧʘʪʠʪ ʟ 

ʧʦʚʽʣʴʥʠʤ ʧʨʦʛʨʝʩʫʚʘʥʥʷʤ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʧʝʨʝʚʘʞʘʥʥʷ ʧʝʚʥʦʛʦ ʚʘʨʽʘʥʪʫ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʜʽʡ ʫ ʛʦʩʪʨʽʡ ʬʘʟʽ, ʟʦʢʨʝʤʘ ʚʽʜ ʨʽʚʥʷ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ.  

ʇʨʦʛʨʝʩʫʶʯʠʡ ʧʝʨʝʙʽʛ  ʚʠʤʘʛʘʻ ʧʦʨʫʰʝʥʥʷ ʧʨʦʮʝʩʽʚ ʟʘʛʦʻʥʥʷ ï ʬʽʙʨʦʛʝʥʝʟʫ 

ʪʘ ʨʝʧʘʨʘʮʽʾ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʩʢʣʝʨʦʟ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʥʝ ʚʠʨʘʞʝʥʦʛʦ ʟʘʧʘʣʝʥʥʷ 

(ʤʦʥʦʥʫʢʣʝʘʨʥʘ ʽʥʬʽʣʴʪʨʘʮʽʷ), ʘ ʘʩʦʮʽʡʦʚʘʥʦʾ ʟʦʚʥʽʰʥʴʦʾ ʘʙʦ ʚʥʫʪʨʽʰʥʴʦʾ 

ʽʤʫʥʦʩʫʧʨʝʩʽʾ. ʇʨʠ ʮʴʦʤʫ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʧʨʠʻʜʥʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ 

ʬʘʢʪʦʨʽʚ (ʘʣʢʦʛʦʣʴ, ʤʝʪʘʙʦʣʽʯʥʠʡ ʩʠʥʜʨʦʤ, ʛʝʤʦʭʨʦʤʘʪʦʟ) ï ʪʘʢ ʟʚʘʥʠʡ 

ʜʨʫʛʠʡ ʧʦʰʪʦʚʭ [178,179]. ɭ ʜʘʥʽ ʧʨʦ ʪʝ, ʱʦ ʚʽʨʫʩ ʛʝʧʘʪʠʪʫ ʉ ʚʽʜʽʛʨʘʻ ʨʦʣʴ ʫ 

ʨʦʟʚʠʪʢʫ ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ [178]. 
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ʊʘʢʠʤ ʯʠʥʦʤ  ʧʨʠ ʚʩʽʭ ʪʨʴʦʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʩʭʝʤʘ ʨʦʟʚʠʪʢʫ ʟʤʽʥ ʚ 

ʧʝʯʽʥʮʽ ʚʢʣʶʯʘʻ ʜʝʢʽʣʴʢʘ ʝʪʘʧʽʚ. 

ʇʦʨʫʰʝʥʥʷ ʤʝʪʘʙʦʣʽʟʤʫ ʛʝʧʘʪʦʮʠʪʽʚ ʟ ʥʘʛʨʦʤʘʜʞʝʥʥʷʤ ʣʽʧʽʜʽʚ ʪʘ 

ʨʦʟʚʠʪʢʦʤ ʦʟʥʘʢ ʧʦʰʢʦʜʞʝʥʥʷ (ʧʝʨʝʚʘʞʥʦ ʦʙʦʨʦʪʥʴʦʛʦ). ʊʘʢʽ ʟʤʽʥʠ 

ʽʥʽʮʽʶʶʪʴʩʷ ʟʘʟʚʠʯʘʡ ʝʪʽʦʣʦʛʽʯʥʠʤʠ ʯʠʥʥʠʢʘʤʠ ï ʚʧʣʠʚ ʘʣʢʦʛʦʣʶ, 

ʮʠʪʦʧʘʪʠʯʥʠʡ ʝʬʝʢʪ ʚʽʨʫʩʽʚ, ʟʤʽʥʠ ʤʽʢʨʦʦʪʦʯʝʥʥʷ ʛʝʧʘʪʦʮʠʪʽʚ 

(ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ ʽʥʩʫʣʽʥʫ, ʛʽʧʝʨʛʣʽʢʝʤʽʷ). 

ɿʘʛʠʙʝʣʴ ʢʣʽʪʠʥ ʪʘ ʘʢʪʠʚʘʮʽʷ ʟʘʭʠʩʥʠʭ ʤʝʭʘʥʽʟʤʽʚ (ʟʘʧʘʣʝʥʥʷ, ʽʤʫʥʥʘ 

ʚʽʜʧʦʚʽʜʴ). ʇʨʠ ʮʴʦʤʫ ʧʨʠ ʤʦʨʬʦʣʦʛʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ  ʚʠʷʚʣʷʶʪʴʩʷ ʦʟʥʘʢʠ 

ʥʝʢʨʦʟʫ, ʘʧʦʧʪʦʟʫ, ʢʣʽʪʠʥʥʦʾ ʽʥʬʽʣʴʪʨʘʮʽʾ. ʆʧʠʩʘʥʽ ʨʝʘʢʮʽʾ ʟʫʤʦʚʣʝʥʽ ʚʧʣʠʚʦʤ 

ʜʦʜʘʪʢʦʚʠʭ ʬʘʢʪʦʨʽʚ (ʧʨʠʻʜʥʘʥʥʷ ʦʞʠʨʽʥʥʷ, ʽʥʰʠʭ ʽʥʬʝʢʮʽʡ), ʷʢʽ ʟʘʨʘʟ 

ʽʥʪʝʥʩʠʚʥʦ ʜʦʩʣʽʜʞʫʶʪʴʩʷ. 

ʈʦʟʚʠʪʦʢ ʧʨʦʮʝʩʽʚ ʟʘʛʦʻʥʥʷ, ʷʢʽ ʟʘ ʫʤʦʚʠ ʧʨʦʛʨʝʩʫʶʯʦʛʦ ʧʝʨʝʙʽʛʫ 

ʚʝʜʫʪʴ ʜʦ ʪʢʘʥʠʥʥʦʾ ʧʝʨʝʙʫʜʦʚʠ ʟ ʬʦʨʤʫʚʘʥʥʷʤ ʮʠʨʦʟʫ. ɸʣʝ, ʦʩʢʽʣʴʢʠ, 

ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʬʽʙʨʦʟʫ ʪʘ ʥʝʧʦʚʥʘ ʨʝʛʝʥʝʨʘʮʽʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝ ʫ ʚʩʽʭ 

ʚʠʧʘʜʢʘʭ, ʽʤʦʚʽʨʥʦ, ʱʦ ʧʨʠ ʮʴʦʤʫ ʪʝʞ ʤʦʞʝ ʤʘʪʠ ʤʽʩʮʝ ʚʧʣʠʚ ʜʦʜʘʪʢʦʚʠʭ, 

ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʠʭ ʬʘʢʪʦʨʽʚ (ʛʝʥʝʪʠʯʥʽ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ). 

ʆʪʞʝ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʟʘʛʘʣʴʥʘ ʩʭʝʤʘ ʧʘʪʦʛʝʥʝʟʫ ʟʨʦʟʫʤʽʣʘ, 

ʣʠʰʘʻʪʴʩʷ ʙʘʛʘʪʦ ʥʝ ʚʠʷʩʥʝʥʠʭ ʧʠʪʘʥʴ ʱʦʜʦ ʬʘʢʪʦʨʽʚ, ʽʥʽʮʽʶʶʯʠʭ ʘʢʪʠʚʘʮʽʶ 

ʥʘʩʪʫʧʥʦʾ ʬʘʟʠ ʧʨʦʛʨʝʩʫʚʘʥʥʷ (ʛʝʧʘʪʠʪʫ ʪʘ ʮʠʨʦʟʫ). 

 

1.5 ɼʽʘʛʥʦʩʪʠʯʥʽ ʢʨʠʪʝʨʽʾ ʜʣʷ ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʢʘʥʠʥʠ 

ʧʝʯʽʥʢʠ ʧʨʠ ʭʨʦʥʽʯʥʦʤʫ ʩʪʝʘʪʦʛʝʧʘʪʠʪʽ ʪʘ ʚʽʨʫʩʥʦʤʫ ʛʝʧʘʪʠʪʽ ʉ 

 

ʇʨʠ ʜʽʘʛʥʦʩʪʠʮʽ ʭʨʦʥʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʧʝʯʽʥʢʠ ʤʦʨʬʦʣʦʛʽʯʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʜʦʚʞʫʻ ʟʘʣʠʰʘʪʠʩʴ ʥʘʡʙʽʣʴʰ ʜʦʩʪʦʚʽʨʥʠʤ. ɿʘʟʚʠʯʘʡ 

ʦʩʥʦʚʥʦʶ ʤʝʪʦʶ ʙʽʦʧʩʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʥʝ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʜʽʘʛʥʦʟʫ, ʘ 

ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʘʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ ʪʘ ʚʠʨʘʞʝʥʦʩʪʽ ʬʽʙʨʦʟʫ. ɼʣʷ ʮʴʦʛʦ 

ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʰʢʘʣʠ ʥʘʧʽʚʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʦʩʥʦʚʥʠʭ ʧʘʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ, 

ʚʠʷʚʣʝʥʠʭ ʧʨʠ ʭʨʦʥʽʯʥʠʭ ʛʝʧʘʪʠʪʘʭ [180]. ɹʫʣʠ ʩʪʚʦʨʝʥʽ ʰʢʘʣʠ ʜʣʷ ʘʥʘʣʽʟʫ 
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ʚʠʧʘʜʢʽʚ ʚʽʨʫʩʥʦʛʦ ʛʝʧʘʪʠʪʫ  [184] ʘʚʪʦʽʤʫʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ʇʽʟʥʽʰʝ ʙʫʣʦ 

ʩʪʚʦʨʝʥʦ ʜʝʢʽʣʴʢʘ ʤʦʜʠʬʽʢʘʮʽʡ ʪʘʢʠʭ ʰʢʘʣ, ʘ ʪʘʢʦʞ ʧʦ ʘʥʘʣʦʛʽʾ ʨʦʟʨʦʙʣʝʥʽ 

ʰʢʘʣʠ ʜʣʷ ʥʘʧʽʚʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʟʤʽʥ ʧʨʠ ʅɸʉɻ, ɸʉɻ [185,186].  

ʇʨʠ ʙʽʦʧʩʽʡʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʥʘʡʯʘʩʪʽʰʠʤ ʧʠʪʘʥʥʷʤ, ʷʢʝ ʩʪʦʾʪʴ ʧʝʨʝʜ 

ʧʘʪʦʤʦʨʬʦʣʦʛʦʤ ʻ ʚʠʟʥʘʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʠʜʫ ʪʘ ʧʝʨʝʙʽʛʫ ʭʨʦʥʽʯʥʦʛʦ 

ʛʝʧʘʪʠʪʫ: ʝʪʽʦʣʦʛʽʯʥʽ ʤʘʨʢʝʨʠ, ʩʪʫʧʽʥʴ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʩʪʘʜʽʷ ʨʦʟʚʠʪʢʫ 

ʟʘʭʚʦʨʶʚʘʥʥʷ. ʈʘʥʽʰʝ, ʢʦʣʠ ʚ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʟʫʩʪʨʽʯʘʣʠʩʴ 

ʚʽʨʫʩʥʽ ʛʝʧʘʪʠʪʠ ɺ , ñʥʽ ɸ ʥʽ ɺò ʪʘ ʘʚʪʦʽʤʫʥʥʽ ʫʨʘʞʝʥʥʷ, ʜʦʩʪʘʪʥʴʦ ʙʫʣʦ 

ʜʽʘʛʥʦʩʪʫʚʘʪʠ ʭʨʦʥʽʯʥʠʡ ʧʝʨʩʠʩʪʫʶʯʠʡ, ʘʛʨʝʩʠʚʥʠʡ ʪʘ ʣʦʙʫʣʷʨʥʠʡ ʛʝʧʘʪʠʪ, ʘ 

ʪʘʢʦʞ ʢʦʥʩʪʘʪʫʚʘʪʠ ʦʟʥʘʢʠ ʮʠʨʦʪʠʯʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ. ʅʘ ʩʴʦʛʦʜʥʽ, ʢʦʣʠ 

ʝʪʽʦʣʦʛʽʯʥʠʡ ʧʨʦʬʽʣʴ ʭʨʦʥʽʯʥʠʭ ʛʝʧʘʪʠʪʽʚ ʜʝʱʦ ʟʤʽʥʠʚʩʷ, ʟʦʢʨʝʤʘ, 

ʧʦʰʠʨʝʥʽʩʪʴ ʛʝʧʘʪʠʪʫ ʉ ʥʘʙʫʚʘʻ ʭʘʨʘʢʪʝʨʫ ʝʧʽʜʝʤʽʾ, ʚʠʥʠʢʣʘ ʧʦʪʨʝʙʘ ʫ ʙʽʣʴʰ 

ʜʝʪʘʣʴʥʽʡ ʪʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽʡ ʦʮʽʥʮʽ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ. ʆʜʥʘ ʟ ʧʝʨʰʠʭ   

ʥʘʧʽʚʢʽʣʴʢʽʩʥʠʭ ʰʢʘʣ ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʛʨʫʧʦʶ ʜʦʩʣʽʜʥʠʢʽʚ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ  

Knodell, ʷʢʽ  ʦʧʠʩʘʣʠ ʪʨʠ ʚʠʜʠ ʘʣʴʪʝʨʘʪʠʚʥʦ-ʟʘʧʘʣʴʥʠʭ ʟʤʽʥ ʪʘ ʯʝʪʚʝʨʪʠʡ 

ʚʘʨʽʘʥʪ ʫʨʘʞʝʥʴ ï ʪʢʘʥʠʥʥʫ ʜʝʟʦʨʛʘʥʽʟʘʮʽʶ ʪʘ ʩʢʣʝʨʦʟ [180]. ʉʪʫʧʽʥʴ 

ʚʠʨʘʞʝʥʦʩʪʽ ʪʘʢʠʭ ʟʤʽʥ ʚʠʟʥʘʯʘʣʘʩʴ ʫ ʮʠʬʨʘʭ, ʱʦ ʜʦʟʚʦʣʷʣʦ ʚ ʢʽʥʮʝʚʦʤʫ 

ʨʝʟʫʣʴʪʘʪʽ ʜʘʪʠ ʢʽʣʴʢʽʩʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʨʦʮʝʩʫ. ɼʘʥʘ ʩʠʩʪʝʤʘ ʥʘʙʫʣʘ 

ʰʠʨʦʢʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ, ʘʣʝ ʚ ʪʦʡ ʞʝ ʯʘʩ ʚʠʷʚʠʣʠʩʴ ʽ ʥʝʜʦʣʽʢʠ ï ʫ 

ʚʠʧʘʜʢʘʭ ʟ ʚʠʨʘʞʝʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʽ ʥʝʟʥʘʯʥʠʤ ʩʢʣʝʨʦʟʦʤ  ʢʽʣʴʢʽʩʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʛʣʠ ʙʫʪʠ ʪʘʢʠʤʠ ʞ , ʷʢ ʽ ʧʨʠ ʮʠʨʦʟʽ  ʟ ʥʠʟʴʢʦʶ ʘʢʪʠʚʥʽʩʪʶ 

ʧʨʦʮʝʩʫ. ʊʦʤʫ ʧʦʯʘʣʘʩʷ ʘʢʪʠʚʥʘ ʨʦʙʦʪʘ ʧʦ ʩʪʚʦʨʝʥʥʶ ʥʦʚʠʭ ʥʘʧʽʚʢʽʣʴʢʽʩʥʠʭ 

ʰʢʘʣ, ʷʢʘ ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʽ ʩʴʦʛʦʜʥʽ.  

ʇʨʠ ʮʠʨʦʟʘʭ ʧʝʨʝʜ ʜʦʩʣʽʜʥʠʢʘʤʠ ʧʦʩʪʘʻ ʜʝʱʦ ʽʥʰʝ ʟʘʚʜʘʥʥʷ ï ʦʮʽʥʢʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʟʙʝʨʝʞʝʥʦʾ ʧʘʨʝʥʭʽʤʠ ʪʘ ʧʨʦʛʥʦʟ 

ʟʘʭʚʦʨʶʚʘʥʥʷ (ʽʤʦʚʽʨʥʽʩʪʴ ʧʨʦʛʨʝʩʫʚʘʥʥʷ, ʩʪʘʙʽʣʽʟʘʮʽʾ ʘʙʦ ʟʚʦʨʦʪʥʽʭ ʟʤʽʥ). 

ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʽ ʜʝʱʦ ʽʥʰʽ ʢʨʠʪʝʨʽʾ, ʷʢʽ ʚ ʢʦʤʧʣʝʢʩʽ ʜʦʟʚʦʣʷʪʴ ʟʥʘʡʪʠ 

ʚʽʜʧʦʚʽʜʴ ʥʘ ʧʦʩʪʘʚʣʝʥʽ ʧʠʪʘʥʥʷ.  

ʈʦʟʨʦʙʣʝʥʽ ʥʘ ʩʴʦʛʦʜʥʽ ʰʢʘʣʠ ʤʦʞʥʘ ʫʤʦʚʥʦ ʧʦʜʽʣʠʪʠ ʥʘ ʪʨʠ ʛʨʫʧʠ, ʷʢʽ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ [181-184]: 
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1. ʄʘʢʩʠʤʘʣʴʥʦ ʜʝʪʘʣʴʥʠʡ ʦʧʠʩ ʚʠʷʚʣʝʥʠʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ 

ʟʤʽʥ, ʷʢʽ ʻ ʚʘʞʣʠʚʠʤʠ ʫ ʜʦʩʣʽʜʥʠʮʴʢʽʡ ʨʦʙʦʪʽ ( Knodell, Ishak)  

2. ʇʨʦʩʪʘ ʩʭʝʤʘ, ʷʢʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʦʟʥʘʢʘʭ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ 

ʚʽʜʪʚʦʨʶʚʘʥʽʩʪʶ ʨʝʟʫʣʴʪʘʪʽʚ (METAVIR, Scheuer, ʉʝʨʦʚ ɺ.ɺ.) 

3. ʉʭʝʤʘʪʠʯʥʽ ʟʦʙʨʘʞʝʥʥʷ, ʷʢʽ ʧʦʣʝʛʰʫʶʪʴ ʩʧʨʠʡʥʷʪʪʷ 

ʚʠʷʚʣʝʥʠʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʜʣʷ ʢʣʽʥʽʮʠʩʪʽʚ (Batts-Ludwig) 

ʂʦʞʥʘ ʽʟ ʥʘʚʝʜʝʥʠʭ  ʪʘ ʽʥʰʽ ʩʭʝʤʠ ʤʘʶʪʴ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ, ʷʢʽ 

ʜʝʪʘʣʴʥʦ ʦʙʛʦʚʦʨʶʶʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʦʛʣʷʜʘʭ. ɺʽʜʧʦʚʽʜʥʦ 

ʾʭ ʚʠʙʽʨ ʟʘʣʝʞʠʪʴ ʚʽʜ ʫʧʦʜʦʙʘʥʴ ʪʘ ʧʦʛʣʷʜʽʚ ʢʦʞʥʦʛʦ ʧʘʪʦʣʦʛʘ. ɸʣʝ ʽʩʥʫʻ 

ʧʝʚʥʠʡ ʤʽʥʽʤʫʤ ʚʠʤʦʛ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʡ, ʷʢʦʛʦ ʧʦʪʨʽʙʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʫ 

ʢʦʞʥʦʤʫ ʚʠʧʘʜʢʫ ʙʽʦʧʩʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʯʽʥʢʠ. ʅʘ ʥʘʰʫ ʜʫʤʢʫ 

ʢʦʨʠʩʥʠʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʚʽʜʦʤʦʛʦ ʧʘʪʦʣʦʛʘ Theise N., ʷʢʠʡ 

ʩʧʝʮʽʘʣʽʟʫʻʪʴʩʷ ʫ ʛʝʧʘʪʦʣʦʛʽʾ [187]. ʅʘ  ʦʩʥʦʚʽ  ʚʣʘʩʥʦʛʦ ʜʦʩʚʽʜʫ ʪʘ ʘʥʘʣʽʟʫ 

ʙʘʛʘʪʴʦʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ  ʚʽʥ ʧʨʦʧʦʥʫʻ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʙʽʦʧʩʽʾ ʧʝʯʽʥʢʠ 

ʧʨʠ ʭʨʦʥʽʯʥʠʭ ʛʝʧʘʪʠʪʘʭ ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʥʘʩʪʫʧʥʠʭ ʧʨʠʥʮʠʧʽʚ: 

1. ʅʝ ʤʘʻ ʟʥʘʯʝʥʥʷ, ʷʢʘ ʽʟ ʥʘʧʽʚʢʽʣʴʢʽʩʥʠʭ ʰʢʘʣ ʚʠʙʨʘʥʘ, 

ʚʘʞʣʠʚʦ, ʱʦʙ ʙʫʣʘ ʜʦʤʦʚʣʝʥʽʩʪʴ ʟ ʢʣʽʥʽʮʠʩʪʦʤ ʱʦʜʦ ʜʦʮʽʣʴʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʚʥʦʾ ʩʭʝʤʠ ʪʘ ʨʦʟʫʤʽʥʥʷ ʾʾ ʦʩʦʙʣʠʚʦʩʪʝʡ. 

2. ʋ ʧʘʪʦʛʽʩʪʦʣʦʛʽʯʥʦʤʫ ʟʘʢʣʶʯʝʥʥʽ ʤʘʻ ʙʫʪʠ ʚʢʘʟʘʥʘ ʰʢʘʣʘ, 

ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ. ɺʠʨʘʞʝʥʽʩʪʴ ʧʨʦʮʝʩʫ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ 

ʚʠʛʣʷʜʽ ʮʠʬʨ ʪʘ/ʘʙʦ ʫ ʚʝʨʙʘʣʴʥʽʡ ʬʦʨʤʽ, ʦʩʢʽʣʴʢʠ ʜʽʘʛʥʦʟ ʤʘʻ ʙʫʪʠ 

ʟʨʦʟʫʤʽʣʠʤ ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʣʽʢʘʨʷ. 

3. ʇʨʠ ʦʮʽʥʶʚʘʥʥʽ ʘʣʴʪʝʨʘʪʠʚʥʦ-ʟʘʧʘʣʴʥʠʭ ʟʤʽʥ ʚʘʞʣʠʚʦ 

ʚʠʷʚʠʪʠ ʟʣʠʚʥʽ ʥʝʢʨʦʟʠ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʤʘʶʪʴ ʚʝʣʠʢʝ ʢʣʽʥʽʯʥʝ ʟʥʘʯʝʥʥʷ 

(ʟʘʛʦʩʪʨʝʥʥʷ ï ʧʨʠ ʛʝʧʘʪʠʪʽ ʉ ʘʙʦ ʘʛʨʝʩʠʚʥʠʡ ʧʝʨʝʙʽʛ ʧʨʠ ʛʝʧʘʪʠʪʽ ɺ; 

ʢʦʽʥʬʝʢʮʽʷ, ʚʧʣʠʚ ʤʝʜʠʢʘʤʝʥʪʽʚ/ʪʦʢʩʠʥʽʚ, ʽʤʫʥʦʜʝʬʽʮʠʪ ʥʠʡ ʩʪʘʥ). ɸʣʝ 

ʪʘʢʽ ʟʤʽʥʠ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚʽʜʥʦʩʥʦ ʨʽʜʢʦ. ɺʠʷʚʣʝʥʥʷ ʥʝʟʥʘʯʥʠʭ 

ʩʪʫʧʽʥʯʘʩʪʠʭ ʪʘ ʚʥʫʪʨʽʰʥʴʦʯʘʩʪʦʯʢʦʚʠʭ ʥʝʢʨʦʟʽʚ ʻ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʜʣʷ 

ʢʣʽʥʽʯʥʦʛʦ ʧʝʨʝʙʽʛʫ, ʪʦʤʫ ʥʘʜʤʽʨʥʘ ʜʝʪʘʣʽʟʘʮʽʷ ʚ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʥʝ ʻ 

ʥʝʦʙʭʽʜʥʦʶ. 
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4. ɺʠʟʥʘʯʝʥʥʷ ʩʪʘʜʽʾ ʧʨʦʮʝʩʫ ʻ ʦʩʥʦʚʥʠʤ ʢʨʠʪʝʨʽʻʤ ʧʨʠ 

ʨʦʟʨʦʙʮʽ ʩʭʝʤʠ ʣʽʢʫʚʘʥʥʷ, ʚʨʘʭʦʚʫʶʯʠ ʟʥʘʯʥʽ ʧʦʙʽʯʥʽ ʚʧʣʠʚʠ ʣʽʢʽʚ ʪʘ 

ʩʫʤʥʽʚʥʽʩʪʴ ʧʦʚʥʦʾ ʝʨʘʜʠʢʘʮʽʾ ʚʽʨʫʩʽʚ. ʊʦʤʫ ʧʨʦʩʪʦʪʘ ʪʘ ʣʝʛʢʽʩʪʴ 

ʩʧʨʠʡʥʷʪʪʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʾ ʩʭʝʤʠ ʚ ʮʴʦʤʫ ʧʠʪʘʥʥʽ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʽ. 

5. ʇʨʠ ʧʦʻʜʥʘʥʠʭ ʫʨʘʞʝʥʥʷʭ ʚʠʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ ʛʽʩʪʦʣʦʛʽʯʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʬʽʙʨʦʟʫ ʤʦʞʝ ʙʫʪʠ ʥʝʜʦʩʪʘʪʥʽʤ ʜʣʷ ʨʦʟʨʦʙʢʠ ʣʽʢʫʚʘʥʥʷ 

ʪʘ ʨʦʟʫʤʽʥʥʷ ʧʨʦʛʥʦʟʫ ʟʘʭʚʦʨʶʚʘʥʥʷ. ɺ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʚʝʣʠʢʦʛʦ 

ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʶʪʴ ʜʦʜʘʪʢʦʚʽ ʟʤʽʥʠ.  

6. ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ ʜʦʮʽʣʴʥʦ ʦʧʠʩʫʚʘʪʠ ʥʘʡʯʘʩʪʽʰʽ ʟ ʥʠʭ ʧʨʠ 

ʢʦʞʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʫ ʢʦʤʝʥʪʘʨʽ. ɼʦ ʪʘʢʠʭ ʟʤʽʥ ʚʽʜʥʦʩʷʪʴʩʷ ʩʪʝʘʪʦʟ, 

ʛʝʤʦʩʠʜʝʨʦʟ  ʪʘ ʚʝʣʠʢʦ- ʘʙʦ ʜʨʽʙʥʦʢʣʽʪʠʥʥʽ ʟʤʽʥʠ. 

ɺ ʟʚôʷʟʢʫ ʟ ʰʠʨʦʢʠʤ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷʤ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʾʭ 

ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʫ ʨʫʪʠʥʥʫ ʨʦʙʦʪʫ, ʨʝʘʣʴʥʦʶ ʩʪʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ 

ʤʦʨʬʦʤʝʪʨʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ʊʘʢʠʡ ʘʥʘʣʽʟ ʟʘʙʝʟʧʝʯʫʻ ʻʜʠʥʠʡ, 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʡ ʧʽʜʭʽʜ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʾʭ ʘʜʝʢʚʘʪʥʫ 

ʦʙʨʦʙʢʫ ʪʘ ʤʘʢʩʠʤʘʣʴʥʫ ʦʙôʻʢʪʠʚʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ 

ʤʦʨʬʦʤʝʪʨʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʙʫʣʠ ʟʘʢʣʘʜʝʥʽ Weibel E.R. ʥʘ ʧʨʠʢʣʘʜʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʘʪʦʤʦʨʬʦʣʦʛʽʾ ʣʝʛʝʥʴ. ʇʽʟʥʽʰʝ  ʜʘʥʠʡ ʤʝʪʦʜ ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ʫ 

ʨʦʙʦʪʘʭ ʙʘʛʘʪʴʦʭ ʘʚʪʦʨʽʚ [188]. ʅʘ ʩʴʦʛʦʜʥʽ ʽʩʥʫʶʪʴ ʤʦʜʝʣʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʪʢʘʥʠʥʠ ʧʝʯʽʥʢʠ ʪʘ ʚʽʜʧʦʚʽʜʥʽ ʧʨʦʛʨʘʤʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʧʨʦʚʝʜʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʚʠʤʽʨʶʚʘʥʴ. ʊʘʢ, ʽʪʘʣʽʡʩʴʢʽ ʜʦʩʣʽʜʥʠʢʠ 

ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʥʘʩʪʫʧʥʫ ʩʭʝʤʫ ʜʦʩʣʽʜʞʝʥʥʷ ʪʢʘʥʠʥʠ ʧʝʯʽʥʢʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʽ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ ʤʝʪʦʜʽʚ [189,190]. 

ʅʘ ʤʘʣʦʤʫ ʟʙʽʣʴʰʝʥʥʽ (ʪʨʠʭʨʦʤʥʝ ʟʘʙʘʨʚʣʝʥʥʷ) ʚʠʟʥʘʯʘʣʠʩʴ ʦʙôʻʤʥʽ 

ʯʘʩʪʢʠ (ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʚʩʽʻʾ ʧʝʯʽʥʢʠ),  ʧʨʝʜʩʪʘʚʣʝʥʽ: ʧʘʨʝʥʭʽʤʦʶ, 

ʥʝʧʘʨʝʥʭʽʤʘʪʦʟʥʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, ʬʽʙʨʦʟʦʤ, ʧʦʨʪʘʣʴʥʠʤʠ ʪʨʽʘʜʘʤʠ; ʩʝʨʝʜʥʽʡ 

ʨʦʟʤʽʨ ʮʠʨʦʪʠʯʥʠʭ ʚʫʟʣʽʚ ʪʘ ʢʽʣʴʢʽʩʪʴ ʮʠʨʦʪʠʯʥʠʭ ʚʫʟʣʽʚ. ʅʘ ʚʝʣʠʢʦʤʫ 

ʟʙʽʣʴʰʝʥʥʽ (ʪʨʠʭʨʦʤʥʝ ʟʘʙʘʨʚʣʝʥʥʷ) ʚʠʟʥʘʯʘʣʠʩʴ ʦʙôʻʤʥʽ ʯʘʩʪʢʠ (ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʚʩʽʻʾ ʧʝʯʽʥʢʠ),  ʧʨʝʜʩʪʘʚʣʝʥʽ: ʷʜʨʘʤʠ ʛʝʧʘʪʦʮʠʪʽʚ, 

ʮʝʥʪʨʦʣʦʙʫʣʷʨʥʠʤʠ ʚʝʥʘʤʠ, ʧʨʦʩʚʽʪʘʤʠ ʪʘ ʝʥʜʦʪʝʣʽʻʤ ʩʠʥʫʩʦʾʜʽʚ, ʬʽʙʨʦʟʦʤ, 
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ʧʦʨʪʘʣʴʥʠʤʠ ʪʨʽʘʜʘʤʠ, ʧʨʦʩʚʽʪʘʤʠ ʪʘ ʝʥʜʦʪʝʣʽʻʤ ʧʝʯʽʥʢʦʚʠʭ ʘʨʪʝʨʽʡ, 

ʧʨʦʩʚʽʪʘʤʠ ʪʘ ʝʥʜʦʪʝʣʽʻʤ ʧʦʨʪʘʣʴʥʠʭ ʚʝʥ, ʞʦʚʯʝʚʠʤʠ ʧʨʦʪʦʢʘʤʠ. ʇʨʠ 

ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʦʮʽʥʶʚʘʣʠʩʴ ʦʙôʻʤʥʽ ʯʘʩʪʢʠ,  ʧʨʝʜʩʪʘʚʣʝʥʽ: 

ʢʘʧʽʣʷʨʥʠʤʠ ʦʜʠʥʠʮʷʤʠ, ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʘʨʝʥʭʽʤʠ (CD31), ʝʥʜʦʪʝʣʽʻʤ 

ʧʝʯʽʥʢʦʚʠʭ ʘʨʪʝʨʽʡ, ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʬʽʙʨʦʟʫ (FVIII), ʝʥʜʦʪʝʣʽʻʤ 

ʧʝʯʽʥʢʦʚʠʭ ʚʝʥ, ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʟʦʥ ʬʽʙʨʦʟʫ (FVIII), ʧʨʦʩʚʽʪʦʤ ʧʝʯʽʥʢʦʚʠʭ 

ʘʨʪʝʨʽʡ, ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʬʽʙʨʦʟʫ (FVIII), ʧʨʦʩʚʽʪʦʤ ʧʦʨʪʘʣʴʥʠʭ ʚʝʥ, ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʟʦʥ ʬʽʙʨʦʟʫ (F VIII ), ʞʦʚʯʝʚʠʤʠ ʧʨʦʪʦʢʘʤʠ, ʧʦ ʚʽʜʥʦʰʝʥʥʶ 

ʜʦ ʚʩʽʻʾ ʧʝʯʽʥʢʠ (CK7), ʛʝʧʘʪʦʮʠʪʘʤʠ ʟ ʙʽʣʽʘʨʥʦʶ ʤʝʪʘʧʣʘʟʽʻʶ, ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʘʨʝʥʭʽʤʠ (CK7). 

ɸʣʝ ʪʘʢʘ ʩʭʝʤʘ ʻ ʢʦʨʠʩʥʦʶ ʜʣʷ ʜʝʪʘʣʴʥʦʛʦ, ʧʦʚʥʦʛʦ ʦʧʠʩʫ  ʟʤʽʥ, 

ʚʠʷʚʣʝʥʠʭ ʫ ʦʩʥʦʚʥʠʭ ʪʢʘʥʠʥʥʠʭ ʪʘ ʢʣʽʪʠʥʥʠʭ ʩʪʨʫʢʪʫʨʘʭ ʧʝʯʽʥʢʠ, ʷʢʠʡ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʫ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ. ɰʭ ʫʟʘʛʘʣʴʥʝʥʥʷ ʪʘ 

ʚʠʩʥʦʚʢʠ ʱʦʜʦ ʜʽʘʛʥʦʟʫ ʧʦʪʨʝʙʫʶʪʴ ʙʘʛʘʪʦ ʯʘʩʫ ʪʘ ʚʠʩʦʢʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ 

ʜʦʩʣʽʜʥʠʢʘ. ɼʣʷ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ ʙʽʣʴʰ ʜʦʮʽʣʴʥʦʶ ʙʫʣʘ ʙ ʤʦʜʝʣʴ, ʷʢʘ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʮʽ ʦʢʨʝʤʠʭ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʇʨʠʯʦʤʫ ʧʦ 

ʘʥʘʣʦʛʽʾ ʟ ʥʘʧʽʚʢʽʣʴʢʽʩʥʠʤʠ ʰʢʘʣʘʤʠ, ʽʤʦʚʽʨʥʦ ʻ ʧʦʪʨʝʙʘ ʚ ʜʝʢʽʣʴʢʦʭ ʰʢʘʣʘʭ 

ï ʦʢʨʝʤʦ ʜʣʷ ʛʝʧʘʪʠʪʽʚ, ʽ ʦʢʨʝʤʦ ʜʣʷ ʮʠʨʦʟʽʚ. ʊʘʢ T. Caballero et al. ʫ 2001 ʨ. 

[190] ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʫ ʩʠʩʪʝʤʫ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʬʽʙʨʦʟʫ 

ʧʝʯʽʥʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʁ ʪʝʨʥʦʾ ʧʨʦʛʨʘʤʠ çʌʽʙʨʦʢʚʘʥʪè. ɺ ʧʘʤô̫ ʪʴ 

ʢʦʤʧôʁ ʪʝʨʘ ʙʫʣʠ ʟʘʥʝʥʝʥʽ ʩʝʨʝʜʥʽ ʚʝʣʠʯʠʥʠ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʩʪʨʫʢʪʫʨʥʠʭ ʦʜʠʥʠʮʴ ʧʝʯʽʥʢʠ (ʰʠʨʠʥʘ ʇʊ, ʜʽʘʤʝʪʨ ʩʫʜʠʥ ʪʘ ʽʥʰʽ). 

ɿʘʢʣʶʯʝʥʥʷ ʚʠʜʘʻʪʴʩʷ ʧʽʩʣʷ ʧʦʨʽʚʥʷʥʥʷ ʧʦʢʘʟʥʠʢʽʚ, ʟʘʢʣʘʜʝʥʠʭ ʚ ʢʦʤʧôʁ ʪʝʨʽ 

ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʭʚʦʨʦʛʦ.  

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʚʘʞʣʠʚʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ, ʦʜʝʨʞʘʥʦʾ ʧʨʠ ʤʽʢʨʦʩʢʦʧʽʯʥʦʤʫ 

ʜʦʩʣʽʜʞʝʥʥʽ ʪʢʘʥʠʥʠ ʧʝʯʽʥʢʠ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ʧʫʥʢʮʽʡʥʦʾ ʙʽʦʧʩʽʾ ʤʘʻ 

ʧʝʚʥʽ ʦʙʤʝʞʝʥʥʷ (ʪʘʙʣ.1.2) [191]. 

ʊʦʤʫ ʥʘ ʩʴʦʛʦʜʥʽ ʚʝʣʠʢʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʨʦʟʚʠʪʢʫ ʥʝʽʥʚʘʟʠʚʥʠʭ 

ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʦʮʽʥʠʪʠ ʩʪʫʧʽʥʴ ʚʠʨʘʞʝʥʦʩʪʽ ʪʘʢʠʭ 

ʧʨʦʮʝʩʽʚ ʷʢ ʩʪʝʘʪʦʟ, ʧʦʰʢʦʜʞʝʥʥʷ, ʟʘʧʘʣʝʥʥʷ, ʬʽʙʨʦʟ. ʅʘʡʙʽʣʴʰ 
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ʨʦʟʨʦʙʣʝʥʠʤʠ ʻ ʤʝʪʦʜʠ ʚʠʷʚʣʝʥʥʷ ʦʟʥʘʢ ʬʽʙʨʦʟʫ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʮʝʡ ʧʨʦʮʝʩ 

ʚʠʟʥʘʯʘʻ ʩʪʘʜʽʶ ʟʘʭʚʦʨʶʚʘʥʥʷ [191,192]. ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʪʝʩʪʠ, ʷʢʽ 

ʙʘʟʫʶʪʴʩʷ ʥʘ ʧʦʢʘʟʥʠʢʘʭ ʣʘʙʦʨʘʪʦʨʥʠʭ ʘʥʘʣʽʟʽʚ (ʥʝʧʨʷʤʽ, ʧʨʷʤʽ ʪʘ 

ʢʦʤʧʣʝʢʩʥʽ ʧʘʥʝʣʽ) ʪʘ ʬʽʟʠʢʘʣʴʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʆʩʥʦʚʦʶ ʜʣʷ ʥʝʧʨʷʤʠʭ ʪʝʩʪʽʚ ʻ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʨʠ 

ʨʫʪʠʥʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʬʫʥʢʮʽʾ ʧʝʯʽʥʢʠ, ʽ ʪʦʤʫ ʙʽʣʴʰʽʩʪʴ ʟ ʥʠʭ ʻ ʥʝʜʦʨʦʛʠʤʠ 

ʪʘ ʜʦʩʪʫʧʥʠʤʠ. ʅʘʡʯʘʩʪʽʰʝ ʚʨʘʭʦʚʫʶʪʴʩʷ ʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʬʝʨʤʝʥʪʽʚ 

(ʘʩʧʘʨʪʘʪʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟʠ, ʘʣʘʥʽʥʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟʠ, ʛʘʤʤʘʛʣʶʪʘʤʽʣ-

ʪʨʘʥʩʬʝʨʘʟʠ), ʢʽʣʴʢʽʩʪʴ ʪʨʦʤʙʦʮʠʪʽʚ, ʧʨʦʪʨʦʤʙʽʥʦʚʠʡ ʯʘʩ, ʭʦʣʝʩʪʝʨʠʥ, Ŭ2-

ʤʘʢʨʦʛʣʦʙʫʣʽʥ, ʛʘʧʪʦʛʣʦʙʽʥ, ʘʧʦʣʽʧʦʧʨʦʪʝʾʥ, ʟʘʛʘʣʴʥʠʡ ʙʽʣʽʨʫʙʽʥ ʪʘ ʽʥʰʽ 

ʧʦʢʘʟʥʠʢʠ ʫ ʨʽʟʥʠʭ ʢʦʤʙʽʥʘʮʽʷʭ (APRI, Forns index, Fibrotest) [192]. 

ʊʘʙʣʠʮʷ 1.2 ï ʌʘʢʪʦʨʠ, ʱʦ ʦʙʤʝʞʫʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ 

ʧʫʥʢʮʽʡʥʦʾ ʙʽʦʧʩʽʾ (ʇɹ)  ʜʣʷ ʦʮʽʥʢʠ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʫ ʪʢʘʥʠʥʽ ʧʝʯʽʥʢʠ 

ʇʨʠʯʠʥʠ ñʥʝʧʦʧʫʣʷʨʥʦʩʪʽò ʙʽʦʧʩʽʾ ʧʝʯʽʥʢʠ 

ʅʘʷʚʥʽʩʪʴ 

ʧʨʦʪʠʧʦʢʘʟʽʚ  

ʇʦʨʫʰʝʥʥʷ ʛʝʤʦʩʪʘʟʫ, ʚʠʨʘʞʝʥʠʡ ʭʦʣʝʩʪʘʟ, ʮʫʢʨʦʚʠʡ 

ʜʽʘʙʝʪ, 

ʜʝʢʦʤʧʝʥʩʦʚʘʥʽ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ,  

ʧʨʘʚʦʙʽʯʥʠʡ ʝʢʩʫʜʘʪʠʚʥʠʡ ʧʣʝʚʨʠʪ 

ʇʦʪʝʥʮʽʡʥʠʡ 

ʨʠʟʠʢ 

ʧʨʦʮʝʜʫʨʠ  

59% ʭʚʦʨʠʭ ʪʘ 22% ʣʽʢʘʨʽʚ ʧʦʜʽʣʷʶʪʴ ʥʝʨʽʰʫʯʽʩʪʴ ʱʦʜʦ 

ʇɹ  

ʇʦʙʽʯʥʽ ʝʬʝʢʪʠ 

ʙʽʦʧʩʽʾ  

1 ʟ 3-ʭ ʧʘʮʽʻʥʪʽʚ ʚʽʜʤʽʯʘʻ ʙʽʣʴ,  

1 ʟ 1000 ʤʘʻ ʚʘʞʢʽ, ʯʘʩʦʤ ʟʘʛʨʦʞʫʶʯʽ ʞʠʪʪʶ ʫʩʢʣʘʜʥʝʥʥʷ,  

1 ʟ 10000 ʇɹ ʟʘʢʽʥʯʫʻʪʴʩʷ ʣʝʪʘʣʴʥʦ 

ʅʠʟʴʢʘ 

ʚʽʜʪʚʦʨʶʚʘʥʽʩʪʴ 

ʨʝʟʫʣʴʪʘʪʽʚ 

30% ʮʠʨʦʟʽʚ ʧʝʯʽʥʢʠ ʥʝ ʜʽʘʛʥʦʩʪʫʻʪʴʩʷ ʧʨʠ ʇɹ; 

ʇʨʠ ʮʠʨʦʟʽ ʧʝʯʽʥʢʠ ʪʨʠ ʟʨʘʟʢʠ, ʫʟʷʪʽ ʦʜʥʘʢʦʚʦʶ ʤʝʪʦʜʠʢʦʶ 

ʚ ʪʠʭ ʩʘʤʠʭ ʭʚʦʨʠʭ, ʫʟʛʦʜʞʫʻʪʴʩʷ ʣʠʰʝ ʫ 50% ʚʠʧʘʜʢʽʚ;  

ʈʦʟʙʽʞʥʦʩʪʽ ʤʽʞ ʨʝʟʫʣʴʪʘʪʘʤʠ ʇɹ ʧʨʘʚʦʾ ʪʘ ʣʽʚʦʾ ʯʘʩʪʦʢ 

ʧʝʯʽʥʢʠ; 

ɺʽʜʤʽʥʥʦʩʪʽ ʫ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʟʘʢʣʶʯʝʥʥʷʭ ʦʜʥʦʛʦ ʧʘʪʦʣʦʛʘ 

ʱʦʜʦ ʪʽʻʾ ʞ ʩʘʤʦʾ ʙʽʦʧʩʽʾ ʪʘ ʤʽʞ ʜʚʦʤʘ ʨʽʟʥʠʤʠ 

ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʤʠ ʧʘʪʦʣʦʛʘʤʠ  

ʊʝʭʥʽʯʥʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʧʨʦʮʝʜʫʨʠ  

ʃʠʰʝ ʫ 50% ʤʘʪʝʨʽʘʣ, ʦʜʝʨʞʘʥʠʡ ʧʨʠ ʇɹ ʚʽʜʧʦʚʽʜʘʻ 

ʚʠʤʦʛʘʤ - ʩʪʦʚʧʯʠʢ ʜʦʚʞʠʥʦʶ 15 ʤʤ ʟ Ó5 ʧʦʨʪʘʣʴʥʠʤʠ 

ʪʨʘʢʪʘʤʠ 
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ʇʨʷʤʽ ʪʝʩʪʠ ʙʘʟʫʶʪʴʩʷ ʚʠʟʥʘʯʝʥʥʽ ʢʽʣʴʢʦʩʪʽ ʙʽʣʢʽʚ ɽʎʄ ʫ ʢʨʦʚʽ: 

ʛʽʘʣʫʨʦʥʦʚʦʾ ʢʠʩʣʦʪʠ, ʧʝʧʪʠʜʽʚ ʧʨʦ ʢʦʣʘʛʝʥʫ, ʄʄʇ ʪʘ ʊɯʄʇ, ʦʩʢʽʣʴʢʠ ʨʽʚʝʥʴ 

ʮʠʭ ʩʧʦʣʫʢ ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʙʘʣʘʥʩʦʚʘʥʦʩʪʽ ʧʨʦʮʝʩʽʚ ʩʠʥʪʝʟʫ ʪʘ ʜʝʛʨʘʜʘʮʽʾ 

ʝʣʝʤʝʥʪʽʚ ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ ʤʘʪʨʠʢʩʫ [193]. ʏʘʩʦʤ ʧʦʢʘʟʥʠʢʠ ʘʙʦ ʾʭ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʦʙôʻʜʥʫʶʪʴʩʷ ʫ ʛʨʫʧʠ ʘʙʦ ʩʢʣʘʜʥʽ ʧʘʥʝʣʽ (Fibrospect II, 

Heparscore, Fibrometer). ʋ ʙʘʛʘʪʴʦʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʨʦʚʦʜʠʚʩʷ ʧʦʨʽʚʥʷʣʴʥʠʡ 

ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʚʝʜʝʥʠʭ ʚʠʱʝ ʪʘ ʽʥʰʠʭ ʪʝʩʪʽʚ, ʘʣʝ 

ʜʦʩʪʦʚʽʨʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘʢ ʽ ʥʝ ʙʫʣʦ ʦʜʝʨʞʘʥʦ. ʉʝʨʝʜ ʬʽʟʠʢʘʣʴʥʠʭ ʤʝʪʦʜʽʚ 

ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫʣʴʪʨʘʟʚʫʢʦʚʝ ʜʦʩʣʽʜʞʝʥʥʷ, ʢʦʤʧôʶʪʝʨʥʘ 

ʪʦʤʦʛʨʘʬʽʷ, ʷʜʝʨʥʦ-ʤʘʛʥʽʪʥʠʡ ʨʝʟʦʥʘʥʩ. ʈʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʮʠʭ ʤʝʪʦʜʽʚ ʟʘ 

ʣʝʞʠʪʴ ʚʽʜ ʩʪʘʜʽʾ ʟʘʭʚʦʨʶʚʘʥʥʷ: ʜʽʘʛʥʦʟ ʮʠʨʦʟʫ ʻ ʜʦʩʪʦʚʽʨʥʠʤ, ʘ ʙʽʣʴʰ ʨʘʥʥʽ 

ʟʤʽʥʠ ʚʠʟʥʘʯʠʪʠ ʩʢʣʘʜʥʽʰʝ. ʆʜʥʠʤ ʽʟ ʚʽʜʥʦʩʥʦ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʻ ʝʣʘʩʪʦʛʨʘʬʽʷ, 

ʷʢʘ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʱʽʣʴʥʽʩʪʴ ʪʢʘʥʠʥʠ ʥʘ ʦʩʥʦʚʽ ʚʠʤʽʨʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚʽʙʨʘʮʽʡʥʦʾ ʭʚʠʣʽ ʫ ʦʨʛʘʥʽ. ʇʨʠ ʮʴʦʤʫ ʨʦʟʤʽʨ ʜʽʣʷʥʢʠ, ʱʦ 

ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʩʢʣʘʜʘʻ 4ʩʤ
3
, ʱʦ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʩʪʦʚʧʯʠʢʘ ʪʢʘʥʠʥʠ ʧʨʠ 

ʙʽʦʧʩʽʾ. ɸʣʝ ʟʥʦʚʫ ʞ ʪʘʢʠ ʮʝʡ ʤʝʪʦʜ ʜʘʻ ʥʘʡʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ ʫ ʚʠʧʘʜʢʘʭ 

ʩʬʦʨʤʦʚʘʥʦʛʦ ʮʠʨʦʟʫ ʧʝʯʽʥʢʠ. 

ʆʪʞʝ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʽ ʫʩʧʽʭʠ ʫ ʧʦʰʫʢʘʭ ʥʦʚʠʭ ʤʝʪʦʜʽʚ 

ʢʣʽʥʽʯʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʭʚʦʨʠʭ ʟ ʭʨʦʥʽʯʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʧʝʯʽʥʢʠ, 

ʙʽʦʧʩʽʡʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʠʤ. ɸʣʝ, ʦʩʢʽʣʴʢʠ ʧʨʦʮʝʜʫʨʘ ʻ 

ʽʥʚʘʟʠʚʥʦʶ, ʽ ʟʨʽʜʢʘ ʤʦʞʝ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʴ ʫʩʢʣʘʜʥʝʥʥʷʤʠ, ʥʝʦʙʭʽʜʥʦ ʯʽʪʢʦ 

ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʧʦʣʦʞʝʥʴ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʾʾ ʧʨʦʚʝʜʝʥʥʷ, 

ʚʢʣʶʯʘʶʯʠ ʜʝʪʘʣʴʥʠʡ  ʦʧʠʩ ʧʘʪʦʛʽʩʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʪʘ ʢʚʘʣʽʬʽʢʦʚʘʥʝ 

ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʝ ʟʘʢʣʶʯʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʜʧʦʚʽʜʥʠʭ ʷʢʽʩʥʠʭ ʪʘ 

ʢʽʣʴʢʽʩʥʠʭ ʢʨʠʪʝʨʽʾʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ  ʨʦʟʨʦʙʢʘ ʪʘʢʠʭ  ʢʨʠʪʝʨʽʾʚ ʷʢ ʜʣʷ ʨʫʪʠʥʥʦʛʦ 

ʥʘʧʽʚʢʽʣʴʢʽʩʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ,  ʪʘʢ ʽ ʜʣʷ ʤʦʨʬʦʤʝʪʨʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʛʽʩʪʦʭʽʤʽʯʥʠʭ ʤʘʨʢʝʨʽʚ  ʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʠʤ. 
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1.6 ɿʥʘʯʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʣʷ ʚʠʚʯʝʥʥʷ 

ʧʘʪʦʛʝʥʝʟʫ ʭʨʦʥʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʧʝʯʽʥʢʠ 

 

ʇʨʦʮʝʩʠ ʟʘʛʦʻʥʥʷ  ʟʘʣʝʞʘʪʴ ʷʢ ʚʽʜ ʧʝʨʚʠʥʥʠʭ ʝʪʽʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ, 

ʪʘʢ ʽ ʚʽʜ ʤʥʦʞʠʥʥʠʭ ʚʪʦʨʠʥʥʠʭ ʚʧʣʠʚʽʚ, ʷʢʽ ʧʨʠʻʜʥʫʶʪʴʩʷ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ 

ʧʘʪʦʛʝʥʝʟʫ. ʊʦʤʫ ʚʘʞʣʠʚʠʤ ʻ ʧʦʰʫʢ ʢʦʨʝʣʷʮʽʡ ʤʽʞ ʜʽʻʶ ʧʝʚʥʦʛʦ ʬʘʢʪʦʨʫ ʪʘ 

ʘʢʪʠʚʘʮʽʾ ʚʽʜʧʦʚʽʜʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʟʘʛʦʻʥʥʷ. ʅʘ ʩʴʦʛʦʜʥʽ ʥʘʛʨʦʤʘʜʞʝʥʦ 

ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʠʡ ʤʘʪʝʨʽʘʣ ʱʦʜʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʫʨʘʞʝʥʴ ʧʝʯʽʥʢʠ, ʷʢʽ 

ʙ̔ ʣʴʰ ʘʙʦ ʤʝʥʰ ʪʦʯʥʦ ʤʦʜʝʣʶʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʚʘʨʽʘʥʪʠ ʧʦʰʢʦʜʞʝʥʥʷ ʪʘ 

ʟʘʧʘʣʝʥʥʷ. ʄʦʜʝʣʽ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʚʠʚʯʘʪʠ ʧʨʦʮʝʩʠ ʟʘʛʦʻʥʥʷ ï ʬʽʙʨʦʟ, 

ʘʥʛʽʦʛʝʥʝʟ ʪʘ ʨʝʛʝʥʝʨʘʮʽʶ ʚʽʜʦʤʽ ʚ ʤʝʥʰʽʡ ʤʽʨʽ. ʆʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦʶ ʻ 

ʨʦʟʨʦʙʢʘ ʤʦʜʝʣʝʡ, ʷʢʽ ʙ ʚʽʜʪʚʦʨʶʚʘʣʠ ʧʝʨʝʚʘʞʥʦ ʦʜʠʥ ʟ ʢʦʤʧʦʥʝʥʪʽʚ 

ʧʨʦʮʝʩʽʚ ʟʘʛʦʻʥʥʷ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʚʠʚʯʘʪʠ ʚʧʣʠʚ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʣʽʢʽʚ ʥʘ ʜʘʥʫ 

ʣʘʥʢʫ ʧʘʪʦʛʝʥʝʟʫ ʪʘ ʦʮʽʥʶʚʘʪʠ ʾʾ ʨʦʣʴ ʫ ʧʨʦʛʨʝʩʫʚʘʥʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ. 

ʉʫʯʘʩʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʤʦʜʝʣʽ ʚʽʜʪʚʦʨʶʶʪʴ ʨʽʟʥʽ ʤʝʭʘʥʽʟʤʠ 

ʫʨʘʞʝʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʨʠʯʠʥʠ ʨʦʟʚʠʪʢʫ ʧʘʪʦʣʦʛʽʾ ʧʝʯʽʥʢʠ. ʍʨʦʥʽʯʥʝ 

ʪʦʢʩʠʯʥʝ ʫʨʘʞʝʥʥʷ ʧʝʯʽʥʢʠ ʤʦʜʝʣʶʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʚʪʦʨʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʛʝʧʘʪʦʪʦʢʩʠʥʽʚ: ʪʝʪʨʘʭʣʦʨʤʝʪʘʥʫ, ʜʠʤʝʪʠʣʥʽʪʨʦʟʘʤʽʥʫ [194,195], 

ʛʘʣʘʢʪʦʟʘʤʽʥʫ [196], ʪʽʦʘʮʝʪʘʤʽʜʫ [197], ʝʪʘʥʦʣʫ [198]. ɼʣʷ ʤʦʜʝʣʶʚʘʥʥʷ 

ʫʨʘʞʝʥʴ, ʟʫʤʦʚʣʝʥʠʭ ʥʘʛʨʦʤʘʜʞʝʥʥʷʤ ʫ ʧʝʯʽʥʮʽ ʤʝʪʘʣʽʚ ʪʚʘʨʠʥʘʤ ʚʚʦʜʷʪʴ 

ʥʽʪʨʠʣʦʪʨʠʘʮʝʪʘʪ ʟʘʣʽʟʘ ʘʙʦ ʤʽʜʽ [199]. ɿʤʽʥʠ, ʩʧʨʠʯʠʥʝʥʽ ʭʦʣʝʩʪʘʟʦʤ, 

ʚʠʢʣʠʢʘʶʪʴ ʧʝʨʝʚôʷʟʫʚʘʥʥʷʤ ʟʘʛʘʣʴʥʦʾ ʞʦʚʯʝʚʦʾ ʧʨʦʪʦʢʠ [200]. ʄʝʪʽʦʥʽʥ- 

ʘʙʦ ʤʝʪʽʦʥʽʥ/ʭʦʣʽʥʦʜʝʬʽʮʠʪʥʘ ʜʽʻʪʘ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ 

ʤʦʜʝʣʶʚʘʥʥʷ ʥʝʘʣʢʦʛʦʣʴʥʦʛʦ ʩʪʝʘʪʦʛʝʧʘʪʠʪʫ [201]. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʦʞ  ʪʨʘʥʩʛʝʥʥʽ ʤʦʜʝʣʽ, ʧʦʚôʷʟʘʥʽ ʟ ʧʦʩʠʣʝʥʥʷʤ ʝʢʩʧʨʝʩʽʾ  

ʛʝʥʽʚ [202] ʘʙʦ ʾʭ ʥʦʢʘʫʪʦʤ  [203]. ɺʩʽ ʧʝʨʝʣʽʯʝʥʽ ʤʦʜʝʣʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ 

ʛʨʠʟʫʥʘʭ ʽ ʣʠʰʝ ʟ ʧʝʚʥʠʤ ʦʙʤʝʞʝʥʥʷʤ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʣʷ ʦʮʽʥʢʠ 

ʬʽʙʨʦʛʝʥʝʟʫ ʚ ʣʶʜʝʡ ʫ ʟʚôʷʟʢʫ ʟ ʤʽʞʚʠʜʦʚʠʤʠ ʚʽʜʤʽʥʥʦʩʪʷʤʠ. ʆʜʥʘʢ ʥʘ ʜʘʥʠʡ 

ʯʘʩ ʤʦʜʝʣʽ in vivo ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʟʘʤʽʥʥʠʤʠ ʧʨʠ ʚʠʚʯʝʥʥʽ ʤʝʭʘʥʽʟʤʽʚ 

ʬʽʙʨʦʟʫ ʪʘ ʨʝʧʘʨʘʮʽʾ, ʦʩʢʽʣʴʢʠ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʝʢʩʧʝʨʠʤʝʥʪʽʚ in vitro ʚʦʥʠ 



76 

 

ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʨʘʭʫʚʘʪʠ ʨʦʣʴ ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʥʝʨʚʦʚʦʾ 

ʩʠʩʪʝʤʠ ʪʘ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʚ ʧʨʦʮʝʩʽ ʬʽʙʨʦʛʝʥʝʟʫ [204-206]. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʙʽʣʴʰʦʩʪʽ ʛʘʣʦʛʝʥʽʟʦʚʘʥʠʭ ʘʣʢʘʥʽʚ ʪʘʢʠʭ, ʷʢ 

ʯʦʪʠʨʴʦʭʦʢʠʩ ʚʫʛʣʝʮʶ (CCl4), ʭʣʦʨʦʬʦʨʤ (CHCl3) ʘʙʦ ʡʦʜʦʬʦʨʤ (CHI3) ʻ 

ʦʙʤʝʞʝʥʠʤ ʪʘ ʩʪʨʦʛʦ ʢʦʥʪʨʦʣʶʻʪʴʩʷ. ɸʣʝ CCl4 ʽ ʩʴʦʛʦʜʥʽ ʧʨʦʜʦʚʞʫʻ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʤʝʭʘʥʽʟʤʽʚ, ʷʢʽ ʟʫʤʦʚʣʶʶʪʴ ʩʪʝʘʪʦʟ, 

ʬʽʙʨʦʟ, ʟʘʛʠʙʝʣʴ ʛʝʧʘʪʦʮʠʪʽʚ ʪʘ ʢʘʥʮʝʨʦʛʝʥʝʟ [207]. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʜʦʟʠ, 

ʪʨʠʚʘʣʦʩʪʽ ʜʽʾ ʪʘ ʥʘʷʚʥʦʩʪʽ ʧʦʪʝʥʮʽʶʶʯʠʭ ʬʘʢʪʦʨʽʚ , ʘ ʪʘʢʦʞ ʚʽʜ ʚʽʢʫ ʪʚʘʨʠʥʠ, 

ʤʦʞʣʠʚʠʤ ʻ ʨʦʟʚʠʪʦʢ ʨʝʛʝʥʝʨʘʮʽʾ ʪʘ ʧʦʚʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʧʽʩʣʷ ʧʦʰʢʦʜʞʝʥʥʷ 

[208]. CCl4 ʘʢʪʠʚʫʻʪʴʩʷ ʮʠʪʦʭʨʦʤʦʤ  (CYP)2E1, CYP2B1 ʘʙʦ CYP2B2, ʘ 

ʪʘʢʦʞ ʤʦʞʣʠʚʦ CYP3A, ʟ ʫʪʚʦʨʝʥʥʷʤ ʨʘʜʠʢʘʣʫ  CCl3. ʎʝʡ ʨʘʜʠʢʘʣ ʤʦʞʝ 

ʧʨʠʻʜʥʫʚʘʪʠʩʴ ʜʦ ʢʣʽʪʠʥʥʠʭ ʤʦʣʝʢʫʣ (ʥʫʢʣʝʾʥʦʚʠʭ ʢʠʩʣʦʪ, ʧʨʦʪʝʾʥʽʚ, 

ʣʽʧʽʜʽʚ), ʧʦʨʫʰʫʶʯʠ ʧʝʨʝʙʽʛ ʪʘʢʠʭ ʚʘʞʣʠʚʠʭ ʧʨʦʮʝʩʽʚ ʷʢ, ʥʘʧʨʠʢʣʘʜ, 

ʤʝʪʘʙʦʣʽʟʤ ʣʽʧʽʜʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʞʠʨʦʚʦʾ ʜʠʩʪʨʦʬʽʾ. ʋʪʚʦʨʝʥʥʷ ʘʜʜʫʢʪʽʚ 

ʤʽʞ  CCl3 ʪʘ ɼʅʂ ʽʥʽʮʽʶʻ ʨʦʟʚʠʪʦʢ ʛʝʧʘʪʦʮʝʣʶʣʷʨʥʦʾ ʢʘʨʮʠʥʦʤʠ. ʎʝʡ 

ʨʘʜʠʢʘʣ ʚʟʘʻʤʦʜʽʻ ʪʘʢʦʞ ʟ ʢʠʩʥʝʤ, ʱʦ ʚʝʜʝ ʜʦ ʫʪʚʦʨʝʥʥʷ ʛʨʫʧʠ ʽʥʰʠʭ ʚʠʩʦʢʦ 

ʨʝʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ, ʟʦʢʨʝʤʘ CCl3ʆʆ. ʆʩʪʘʥʥʽʡ ʽʥʽʮʽʶʻ ʣʘʥʮʶʛʦʚʫ ʨʝʘʢʮʽʶ 

ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ ʟ ʥʘʩʪʫʧʥʠʤ ʨʫʡʥʫʚʘʥʥʷʤ ʧʦʣʽʥʝʥʘʩʠʯʝʥʠʭ 

ɾʂ, ʚʢʣʶʯʘʶʯʠ ɾʂ, ʘʩʦʮʽʡʦʚʘʥʽ ʟ ʬʦʩʬʦʣʽʧʽʜʘʤʠ. ʎʽ ʝʬʝʢʪʠ ʟʫʤʦʚʣʶʶʪʴ 

ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʥʠʢʣʠʚʦʩʪʽ ʧʣʘʟʤʦʣʝʤʠ, ʤʝʤʙʨʘʥ ʤʽʪʦʭʦʥʜʨʽʡ ʪʘ 

ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʛʦ ʨʝʪʠʢʫʣʫʤʫ, ʧʦʨʫʰʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦʛʦ ʦʙʤʽʥʫ 

ʢʘʣʴʮʽʶ ʟ ʡʦʛʦ ʩʝʢʚʝʩʪʨʘʮʽʻʶ ʪʘ ʧʦʰʢʦʜʞʝʥʥʷ ʢʣʽʪʠʥʠ. ɼʦ ʧʨʦʜʫʢʪʽʚ ʨʦʟʧʘʜʫ 

ɾʂ ʚʽʜʥʦʩʷʪʴʩʷ ʨʝʘʢʪʠʚʥʽ ʘʣʴʜʝʛʽʜʠ, ʟʦʢʨʝʤʘ 4-ʛʽʜʨʦʢʩʠʥʦʥʝʥʘʣ, ʷʢʠʡ ʣʝʛʢʦ 

ʧʨʠʻʜʥʫʻʪʴʩʷ ʜʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʛʨʫʧ ʧʨʦʪʝʾʥʽʚ ʪʘ ʧʨʠʛʥʽʯʫʻ ʘʢʪʠʚʥʽʩʪʴ 

ʚʘʞʣʠʚʠʭ ʬʝʨʤʝʥʪʽʚ. ʆʪʨʫʻʥʥʷ CCl4 ʧʨʠʟʚʦʜʠʪʴ ʪʘʢʦʞ ʜʦ ʛʽʧʦʤʝʪʠʣʶʚʘʥʥʷ 

ʢʣʽʪʠʥʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ; ʫ ʚʠʧʘʜʢʫ ʈʅʂ ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʨʠʛʥʽʯʝʥʥʷ 

ʩʠʥʪʝʟʫ ʙʽʣʢʽʚ, ʫ ʚʠʧʘʜʢʫ ʬʦʩʬʦʣʽʧʽʜʽʚ ï ʜʦ ʧʨʠʛʥʽʯʝʥʥʷ ʩʝʢʨʝʮʽʾ 

ʣʽʧʦʧʨʦʪʝʾʜʽʚ. ʅʽ ʦʜʠʥ ʟ ʦʧʠʩʘʥʠʭ ʧʨʦʮʝʩʽʚ ʩʘʤ ʧʦ ʩʦʙʽ ʥʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʘʛʠʙʝʣʽ ʢʣʽʪʠʥʠ, ʘʣʝ ʟʘ ʫʤʦʚʠ ʾʭ ʘʩʦʮʽʘʮʽʾ ʨʦʟʚʠʚʘʻʪʴʩʷ ʧʦʰʢʦʜʞʝʥʥʷ, 

ʩʪʫʧʽʥʴ ʷʢʦʛʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʜʦʟʠ ʪʘ ʪʨʠʚʘʣʦʩʪʽ ʜʽʾ. ʅʘ ʤʦʣʝʢʫʣʷʨʥʦʤʫ ʨʽʚʥʽ 
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CCl4 ʘʢʪʠʚʫʻ TNFŬ, NO,  TGF-Ŭ ʪʘ ïɓ, ʷʢʽ ʟʫʤʦʚʣʶʶʪʴ ʘʧʦʧʪʦʟ ʘʙʦ ʽʥʽʮʽʶʶʪʴ 

ʬʽʙʨʦʟ.  TNFŬ   ʘʢʪʠʚʫʻ ʤʝʭʘʥʽʟʤʠ ʘʧʦʧʪʦʟʫ, ʚ ʪʦʡ ʯʘʩ ʷʢ  TGF ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʬʽʙʨʦʟʫ. IL-6, ʽʥʜʫʢʦʚʘʥʠʡ TNFŬ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʘʥʪʠʘʧʦʧʪʠʯʥʠʤ 

ʝʬʝʢʪʦʤ; ʩʭʦʞʠʡ ʝʬʝʢʪ ʤʘʻ IL-10. ʆʪʞʝ ʦʙʠʜʚʘ ʽʥʪʝʨʣʝʡʢʽʥʠ ʤʘʶʪʴ 

ʤʦʞʣʠʚʦʩʪʽ ʽʥʽʮʽʶʚʘʪʠ ʚʽʜʥʦʚʣʝʥʥʷ ʛʝʧʘʪʦʮʠʪʽʚ ʧʽʩʣʷ ʧʦʰʢʦʜʞʝʥʥʷ CCl4. 

ʏʘʩʪʠʥʘ ʟ ʦʧʠʩʘʥʠʭ ʧʨʦʮʝʩʽʚ ʤʦʞʫʪʴ ʧʨʠʛʥʽʯʫʚʘʪʠʩʴ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ ʪʘ ʤʽʪʦʛʝʥʽʚ ʰʣʷʭʦʤ ʧʦʥʦʚʣʝʥʥʷ ʢʣʽʪʠʥʥʦʛʦ ʤʝʪʠʣʶʚʘʥʥʷ 

ʘʙʦ  ʧʽʜʪʨʠʤʫʶʯʠ ʩʝʢʚʝʩʪʨʘʮʽʶ ʢʘʣʴʮʽʶ ʚʽʜʧʦʚʽʜʥʦ. ʑʝ ʦʜʥʽʻʶ ʤʽʰʝʥʥʶ 

CCl4 ʻ ʤʽʢʨʦʩʦʤʘʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪʝʨ ʪʨʠʛʣʽʮʝʨʠʜʽʚ (ʄʊʈ). ɺʚʝʜʝʥʥʷ 

ʪʝʪʨʘʭʣʦʨʤʝʪʘʥʫ ʟʫʤʦʚʣʶʻ ʧʦʩʪʪʨʘʥʩʣʷʮʽʡʥʫ ʜʝʛʨʘʜʘʮʽʶ ʮʽʻʾ ʩʧʦʣʫʢʠ, ʥʝ 

ʚʧʣʠʚʘʶʯʠ ʥʘ ʘʢʪʠʚʥʽʩʪʴ, ʧʦʚôʷʟʘʥʫ ʟ ʪʨʘʥʩʧʦʨʪʦʤ ʪʨʠʛʣʽʮʝʨʠʜʽʚ [209]. 

ʊʘʢʠʤ ʯʠʥʦʤ ʤʦʜʝʣʴ ʭʨʦʥʽʯʥʦʛʦ ʫʨʘʞʝʥʥʷ ʧʝʯʽʥʢʠ ʧʨʠ ʚʚʝʜʝʥʥʽ 

ʪʝʪʨʘʭʣʦʨʤʝʪʘʥʫ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʘʛʘʪʴʦʭ 

ʤʝʭʘʥʽʟʤʽʚ, ʟʘʜʽʷʥʠʭ ʫ ʧʨʦʮʝʩʘʭ ʬʽʙʨʦʟʫ ʪʘ ʨʝʧʘʨʘʮʽʾ. 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʧʦʢʘʟʘʚ, ʱʦ ʦʩʪʘʪʦʯʥʦ 

ʥʝʚʠʨʽʰʝʥʘ ʥʠʟʢʘ ʚʘʞʣʠʚʠʭ ʧʠʪʘʥʴ: 

¶ ɺʽʜʩʫʪʥʽ ʩʠʩʪʝʤʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʩʚʷʯʝʥʽ ʢʦʤʧʣʝʢʩʥʦʤʫ ʚʠʚʯʝʥʥʶ 

ʧʨʦʮʝʩʽʚ ʬʽʙʨʦʛʝʥʝʟʫ ʨʝʧʘʨʘʪʠʚʥʦʾ ʨʝʛʝʥʝʨʘʮʽʾ ʪʘ ʬʽʙʨʦʛʝʥʝʟʫ ʧʨʠ ʭʨʦʥʽʯʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʧʝʯʽʥʢʠ 

¶ ʅʝ ʟô̫ ʩʦʚʘʥʽ ʦʩʥʦʚʥʽ ʝʪʽʦʧʘʪʦʛʝʥʝʪʠʯʥʽ ʬʘʢʪʦʨʠ ʧʨʦʛʨʝʩʫʚʘʥʥʷ 

ʭʨʦʥʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʧʝʯʽʥʢʠ  

¶ ʇʦʪʨʝʙʫʶʪʴ ʧʦʜʘʣʴʰʦʛʦ ʚʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʽ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʨʦʷʚʽʚ 

ʬʽʙʨʦʛʝʥʝʟʫ ʪʘ ʨʝʧʘʨʘʮʽʾ  ʧʨʠ ʘʣʢʦʛʦʣʴʥʽʡ ʭʚʦʨʦʙʽ, ʚʽʨʫʩʥʦʤʫ ʛʝʧʘʪʠʪʽ  ʉ, 

ʥʝʘʣʢʦʛʦʣʴʥʦʤʫ ʩʪʝʘʪʦʛʝʧʘʪʠʪʽ 

¶ ʇʦʪʨʝʙʫʶʪʴ ʤʦʜʠʬʽʢʘʮʽʾ ʪʘ ʨʦʟʨʦʙʢʠ ʜʽʘʛʥʦʩʪʠʯʥʽ ʘʣʛʦʨʠʪʤʠ  ʦʮʽʥʢʠ 

ʧʨʦʮʝʩʽʚ ʬʽʙʨʦʛʝʥʝʟʫ ʽ ʨʝʧʘʨʘʮʽʾ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʨʦʙʦʪʽ 

ʧʘʪʦʤʦʨʬʦʣʦʛʘ. 

 

ʄʘʪʝʨʽʘʣʠ ʜʘʥʦʛʦ ʨʦʟʜʽʣʫ ʦʧʫʙʣʽʢʦʚʘʥʽ ʚ ʩʪʘʪʪʷʭ [66, 164, 179, 191]. 
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ʈʆɿɼɯʃ 2 

ʄɸʊɽʈɯɸʃʀ ʊɸ ʄɽʊʆɼʀ ɼʆʉʃɯɼɾɽʅʅʗ 

 

2.1 ʄʘʪʝʨʽʘʣʠ ʜʦʩʣʽʜʞʝʥʥʷ 

 

2.1.1 ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʘʪʝʨʽʘʣʫ 

 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʙʘʟʽ ʢʘʬʝʜʨʠ ʧʘʪʦʣʦʛʽʯʥʦʾ ʘʥʘʪʦʤʽʾ ʪʘ 

ʩʫʜʦʚʦʾ ʤʝʜʠʮʠʥʠ ʪʘ ʢʘʬʝʜʨʠ ʬʘʨʤʘʢʦʣʦʛʽʾ ʃʴʚʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɼʘʥʠʣʘ ɻʘʣʠʮʴʢʦʛʦ,  ʛʦʣʦʚʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ 

ʃʴʚʽʚʩʴʢʦʛʦ ʦʙʣʘʩʥʦʛʦ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʽʯʥʦʛʦ ʙʶʨʦ (ʃʆʇɸɹ),  ʣʘʙʦʨʘʪʦʨʽʾ 

çɹʽʦʧʪʘʪè ʧʨʦʪʷʛʦʤ 2006-2016 ʨʦʢʽʚ ʟʛʽʜʥʦ ʜʦʛʦʚʦʨʫ ʧʨʦ ʩʧʽʚʧʨʘʮʶ.  

ʈʝʪʨʦʩʧʝʢʪʠʚʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʙʘʟʫʚʘʣʦʩʴ ʥʘ ʤʘʪʝʨʽʘʣʽ ʘʚʪʦʧʩʽʡ 

ʚʠʢʦʥʘʥʠʭ ʫ ʃʴʚʽʚʩʴʢʦʤʫ ʦʙʣʘʩʥʦʤʫ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʽʯʥʦʤʫ ʙʶʨʦ ʟʘ ʜʝʩʷʪʴ 

ʨʦʢʽʚ (2001-2010) ʽ ʚʢʣʶʯʘʣʦ 1237 ʚʠʧʘʜʢʽʚ ʟ ʦʟʥʘʢʘʤʠ ʮʠʨʦʟʫ ʧʝʯʽʥʢʠ, 

ʟʫʤʦʚʣʝʥʦʛʦ ʨʽʟʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ.  

ʋ ʚʽʜʢʨʠʪʝ ʧʨʦʩʧʝʢʪʠʚʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʢʣʶʯʝʥʦ 95 ʙʽʦʧʩʽʡʥʠʭ ʪʘ 

321 ʘʚʪʦʧʩʽʡʥʠʡ ʚʠʧʘʜʦʢ ʜʦʩʣʽʜʞʝʥʴ ʪʢʘʥʠʥʠ ʧʝʯʽʥʢʠ ʭʚʦʨʠʭ ʥʘ ʭʨʦʥʽʯʥʠʡ 

ʩʪʝʘʪʦʛʝʧʘʪʠʪ ʽ ʚʽʨʫʩʥʠʡ ʛʝʧʘʪʠʪ ʉ. 

ʇʽʜʪʚʝʨʜʞʝʥʥʷ ʜʽʘʛʥʦʟʫ ʘʣʢʦʛʦʣʴʥʦʛʦ ʩʪʝʘʪʦʛʝʧʘʪʠʪʫ ʪʘ ʮʠʨʦʟʫ 

ʙʘʟʫʚʘʣʦʩʴ ʥʘ ʜʘʥʠʭ ʘʥʘʤʥʝʟʫ ʧʨʦ ʪʨʠʚʘʣʝ ʟʣʦʚʞʠʚʘʥʥʷ ʘʣʢʦʛʦʣʶ  (ʙʽʣʴʰʝ 

210 ʛʨʘʤ ʥʘ ʪʠʞʜʝʥʴ ʘʙʦ 30 ʛʨʘʤ ʥʘ ʜʝʥʴ ï ʟʛʽʜʥʦ ʨʝʢʦʤʝʥʜʘʮʽʡ  

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ɯʥʩʪʠʪʫʪʫ ɿʜʦʨʦʚôʷ ʉʧʦʣʫʯʝʥʠʭ ʐʪʘʪʽʚ ɸʤʝʨʠʢʠ) ʪʘ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʨʦʷʚʘʭ ʘʣʢʦʛʦʣʴʥʦʾ ʭʚʦʨʦʙʠ ï ʢʘʨʜʽʦʤʽʦʧʘʪʽ,ʾ ʭʨʦʥʽʯʥʦʛʦ 

ʧʘʥʢʨʝʘʪʠʪʫ, ʘʣʢʦʛʦʣʴʥʦ ʾʝʥʮʝʬʘʣʦʧʘʪʽʾ ʪʘ ʪʠʧʦʚʠʭ ʟʤʽʥ ʚ ʧʝʯʽʥʮʽ. ɺʽʨʫʩʥʠʡ 

ʛʝʥʝʟ ʚʚʘʞʘʣʠ ʜʦʩʪʦʚʽʨʥʠʤ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʜʘʥʠʭ ʧʨʦ ʧʦʟʠʪʠʚʥʽ ʤʘʨʢʝʨʠ 

ʚʽʨʫʩʥʦʛʦ ʛʝʧʘʪʠʪʫ ʉ (RNA HCV) ʪʘ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ ʚʽʨʫʩʥʦʛʦ 

ʫʨʘʞʝʥʥʷ (ʢʨʠʪʝʨʽʾ METAVIR) [184]. ɺʝʨʠʬʽʢʘʮʽʷ ʜʽʘʛʥʦʟʫ ʥʝʘʣʢʦʛʦʣʴʥʦʛʦ 

ʩʪʝʘʪʦʛʝʧʘʪʠʪʫ ʚʢʣʶʯʘʣʘ ʚʠʷʚʣʝʥʥʷ ʧʨʦʷʚʽʚ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ ʪʘ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʧʝʯʽʥʢʠ (ʢʨʠʪʝʨʽʾ Brunt M., 2010) [186]. 
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ɿʘʛʘʣʴʥʦʧʨʠʡʥʷʪʽ ʢʨʠʪʝʨʽʾ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ ʙʘʟʫʶʪʴʩʷ ʥʘ ʜʘʥʠʭ 

ʢʣʽʥʽʯʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʪʘ ʩʧʝʮʽʘʣʴʥʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ ʘʥʘʣʽʟʽʚ.  ʆʩʢʽʣʴʢʠ ʚ 

ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʜʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʽʚ ʥʝ ʧʨʦʚʦʜʠʚʩʷ, ʙʫʣʠ 

ʚʠʜʽʣʝʥʽ ʤʦʨʬʦʣʦʛʽʯʥʽ ʢʨʠʪʝʨʽʾ, ʷʢʽ ʨʘʟʦʤ ʟ ʜʝʷʢʠʤʠ ʢʣʽʥʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ 

(ʛʽʧʝʨʛʣʽʢʝʤʽʷ, ʧʦʣʽʥʝʡʨʦʧʘʪʽʷ, ʫʨʘʞʝʥʥʷ ʦʯʝʡ, ʩʧʘʜʢʦʚʘ ʩʭʠʣʴʥʽʩʪʴ ï 

ʚʠʧʘʜʢʠ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ʚ ʙʘʪʴʢʽʚ, ʘʙʦ ʚ ʙʣʠʟʴʢʠʭ ʨʦʜʠʯʽʚ) ʩʪʘʣʠ ʦʩʥʦʚʦʶ 

ʜʣʷ ʚʢʣʶʯʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʚ ʜʦʩʣʽʜʞʫʚʘʥʫ ʛʨʫʧʫ (ʪʘʙʣ.2.1). 

 

ʊʘʙʣʠʮʷ 2.1 ï ʄʦʨʬʦʣʦʛʽʯʥʽ ʝʢʚʽʚʘʣʝʥʪʠ ʧʨʦʷʚʽʚ ʤʝʪʘʙʦʣʽʯʥʦʛʦ 

ʩʠʥʜʨʦʤʫ (ʄʉ), ʷʢʽ ʚʨʘʭʦʚʫʚʘʣʠʩʴ ʧʨʠ ʜʽʘʛʥʦʩʪʠʮʽ ʥʝʘʣʢʦʛʦʣʴʥʦʛʦ 

ʩʪʝʘʪʦʛʝʧʘʪʠʪʫ 

 

ʆʟʥʘʢʠ ʄʉ ʄʦʨʬʦʣʦʛʽʯʥʽ ʝʢʚʽʚʘʣʝʥʪʠ ʧʨʦʷʚʽʚ ʄʉ 

ʈʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ 

ʽʥʩʫʣʽʥʫ 

(ʮʫʢʨʦʚʠʡ 

ʜʽʘʙʝʪ). 

ɿʤʽʥʠ ʩʪʽʥʦʢ ʩʫʜʠʥ (ʬʽʙʨʦʟʥʦ-ʣʽʧʽʜʥʽ ʙʣʷʰʢʠ, 

ʩʢʣʝʨʦʟ, ʛʽʘʣʽʥʦʟ, ʧʦʪʦʚʱʝʥʥʷ ʙʘʟʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ); 

ʅʘʩʣʽʜʢʠ ʤʘʢʨʦ- ʪʘ ʤʽʢʨʦʘʥʛʽʦʧʘʪʽʾ (ʽʰʝʤʽʯʥʽ ʨʦʟʣʘʜʠ 

ï ʽʥʬʘʨʢʪʠ, ʛʘʥʛʨʝʥʠ, ʛʣʦʤʝʨʫʣʦʩʢʣʝʨʦʟ). 

ʆʞʠʨʽʥʥʷ ɯʥʜʝʢʩ ʤʘʩʠ ʪʽʣʘ  > 30; 

ʊʠʧ ʦʞʠʨʽʥʥʷ (ʟʘʛʘʣʴʥʠʡ, ʩʝʨʝʜʥʽʡ); 

ʊʦʚʱʠʥʘ ʞʠʨʦʚʦʾ ʢʣʽʪʢʦʚʠʥʠ ʥʘ ʧʝʨʝʜʥʽʡ ʯʝʨʝʚʥʽʡ 

ʩʪʽʥʮʽ > 7cʤ; 

ʊʦʚʱʠʥʘ ʧʘʨʘʥʝʬʨʘʣʴʥʦʾ ʢʣʽʪʢʦʚʠʥʠ > 4ʩʤ. 

ɼʠʩʣʽʧʽʜʝʤʽʷ ɸʪʝʨʦʩʢʣʝʨʦʪʠʯʥʽ ʫʨʘʞʝʥʥʷ ʦʩʥʦʚʥʠʭ ʩʫʜʠʥʥʠʭ 

ʙʘʩʝʡʥʽʚ (ʘʦʨʪʘ, ʢʦʨʦʥʘʨʥʽ, ʮʝʨʝʙʨʘʣʴʥʽ, 

ʤʝʟʝʥʪʝʨʽʘʣʴʥʽ, ʥʠʨʢʦʚʽ ʪʘ ʘʨʪʝʨʽʾ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ); 

ɿʤʽʥʠ ʩʫʜʠʥʥʦʾ ʩʪʽʥʢʠ ʪʘ ʽʰʝʤʽʯʥʽ ʨʦʟʣʘʜʠ ʚ 

ʧʘʨʝʥʭʽʤʽ. 

ɻʽʧʝʨʪʝʥʟʽʷ ʉʢʣʝʨʦʟ ʪʘ  ʛʽʘʣʽʥʦʟ ʩʪʽʥʦʢ ʜʨʽʙʥʠʭ ʘʨʪʝʨʽʡ ʪʘ 

ʘʨʪʝʨʽʦʣ; 

ɻʽʧʝʨʪʨʦʬʽʷ ʩʪʽʥʦʢ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʫ ʩʝʨʮʷ; 

ʅʝʬʨʦʩʢʣʝʨʦʟ. 

 

ʊʘʢʠʤ ʯʠʥʦʤ  ʚʠʧʘʜʢʠ ʟ ʦʟʥʘʢʘʤʠ ʄʉ ʫ ʜʦʩʣʽʜʞʫʚʘʥʫ ʛʨʫʧʫ 

ʚʢʣʶʯʘʣʠʩʴ ʟʘ ʫʤʦʚ ʚʠʷʚʣʝʥʥʷ ʥʘʩʪʫʧʥʠʭ ʦʟʥʘʢ: ʛʽʧʝʨʛʣʽʢʝʤʽʾ (> 6) ʘʙʦ 
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ʜʽʘʛʥʦʩʪʦʚʘʥʦʛʦ ʎɼ; ɯʄʊ > 30 ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʪʠʧʫ ʦʞʠʨʽʥʥʷ; ʤʥʦʞʠʥʥʠʭ 

ʬʽʙʨʦʟʥʦ-ʣʽʧʽʜʥʠʭ ʙʣʷʰʦʢ ʫ 2-3 ʩʫʜʠʥʥʠʭ ʙʘʩʝʡʥʘʭ; ʧʨʦʷʚʽʚ ʽʰʝʤʽʯʥʦʾ 

ʭʚʦʨʦʙʠ ʩʝʨʮʷ, ʮʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ;  ʘʨʪʝʨʽʦʣʦʛʽʘʣʽʥʦʟʫ, 

ʛʽʧʝʨʪʨʦʬʽʾ ʩʪʽʥʦʢ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʫ ʩʝʨʮʷ ʪʘ ʥʝʬʨʦʩʢʣʝʨʦʟʫ. 

ʂʨʠʪʝʨʽʾ ʚʠʢʣʶʯʝʥʥʷ ʟ ʜʦʩʣʽʜʞʝʥʥʷ: ʚʽʨʫʩʥʽ ʛʝʧʘʪʠʪʠ, ʢʨʽʤ ʛʝʧʘʪʠʪʫ ʉ, 

ʛʝʤʦʭʨʦʤʘʪʦʟ, ʭʚʦʨʦʙʘ ɺʽʣʴʩʦʥʘ, ʘʚʪʦʽʤʫʥʥʽ ʛʝʧʘʪʠʪʠ, ʧʝʨʚʠʥʥʠʡ ʪʘ 

ʚʪʦʨʠʥʥʠʡ ʙʽʣʽʘʨʥʠʡ ʮʠʨʦʟ, ʭʦʣʘʥʛʽʪʠ, ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ 

ʚʘʞʢʦʛʦ ʩʪʫʧʝʥʷ, ʭʨʦʥʽʯʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʣʝʛʝʥʴ ʟ ʬʦʨʤʫʚʘʥʥʷʤ çʣʝʛʝʥʝʚʦʛʦ 

ʩʝʨʮʷè, ʪʦʢʩʠʯʥʽ ʫʨʘʞʝʥʥʷ ʧʝʯʽʥʢʠ, ʚʢʣʶʯʘʶʯʠ ʤʝʜʠʢʘʤʝʥʪʦʟʥʽ (ʭʽʤʽʦʪʝʨʘʧʽʷ 

ʧʨʠ ʧʫʭʣʠʥʘʭ, ʪʫʙʝʨʢʫʣʴʦʟʽ, ɺɯʃ-ʽʥʬʝʢʮʽʾ). 

 

2.1.2 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʦʩʣʽʜʞʝʥʠʭ ʛʨʫʧ 

 

ɸʨʭʽʚʥʠʡ  ʤʘʪʝʨʽʘʣ ʚʢʣʶʯʘʚ ʘʚʪʦʧʩʽʾ ʧʨʦʚʝʜʝʥʽ ʫ ʃʆʇɸɹ ʧʨʦʪʷʛʦʤ  

ʜʝʩʷʪʠ ʨʦʢʽʚ (2001-2010).  ʇʨʠ  ʘʥʘʣʽʟʽ  9215 ʩʝʢʮʽʡ ʙʫʣʦ ʚʠʜʽʣʝʥʦ 1237 

ʚʠʧʘʜʢʽʚ ʟ ʦʟʥʘʢʘʤʠ ʮʠʨʦʟʫ ʧʝʯʽʥʢʠ.  

ɺʣʘʩʥʠʡ ʤʘʪʝʨʽʘʣ ʚʢʣʶʯʘʚ 417 ʚʠʧʘʜʢʽʚ ʘʣʢʦʛʦʣʴʥʦʛʦ ʪʘ 

ʥʝʘʣʢʦʛʦʣʴʥʦʛʦ  ʩʪʝʘʪʦʛʝʧʘʪʠʪʫ,  ʚʽʨʫʩʥʦʛʦ ʛʝʧʘʪʠʪʫ ʉ ʪʘ ʧʦʻʜʥʘʥʥʷ ʜʘʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ (ʪʘʙʣ.2.2). ʋ ʛʨʫʧʫ ʢʦʥʪʨʦʣʶ  ʫʚʽʡʰʣʦ 10 ʩʝʢʮʽʡʥʠʭ ʚʠʧʘʜʢʽʚ, 

ʢ̫ʽ ʙʫʣʠ ʪʦʪʦʞʥʠʤʠ ʟʘ ʩʪʘʪʪʶ ʪʘ ʚʽʢʦʚʠʤ ʩʢʣʘʜʦʤ  ʦʩʥʦʚʥʽʡ ʛʨʫʧʽ. 

 

ʊʘʙʣʠʮʷ 2.2 ï ɿʘʛʘʣʴʥʘ  ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʘ ʦʙʩʷʛ ʜʦʩʣʽʜʞʝʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ (ʚʣʘʩʥʠʡ ʤʘʪʝʨʽʘʣ) 

 

ɻʝʧʘʪʠʪ ɸʚʪʦʧʩʽʾ (n) ɹʽʦʧʩʽʾ (n) ʈʘʟʦʤ (n) ʉʝʨʝʜʥʽʡ ʚʽʢ 

(M+s) 

ʉʪʘʪʴ 

(ʏ/ɾ) 

ɸʉɻ 88 20 108 47,2Ñ10,1 66/42 

ʅɸʉɻ 90 14 104 65,1Ñ14,3 56/48 

ɺɻʉ 39 62 101 42,1Ñ11,3 56/45 

ʇɿ 104 - 104 56,4Ñ14,3 58/46 

ʈʘʟʦʤ 321 96 417 55,6Ñ12,1 236/181 
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ʋ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʛʨʫʧʽ ʙʫʣʦ 236 ʯʦʣʦʚʽʢʽʚ ʪʘ 181 ʞʽʥʢʘ. ʉʝʨʝʜʥʽʡ ʚʽʢ 

ʭʚʦʨʠʭ ʩʢʣʘʜʘʚ 55,6Ñ12,1 ʨʦʢʠ. ʆʩʦʙʣʠʚʦʩʪʽ ʩʪʘʪʝʚʦ-ʚ̔ ʢʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ ʫ 

ʨʽʟʥʠʭ ʛʨʫʧʘʭ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʪʘʙʣʠʮʽ 2.2. 

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʫ ʧʝʯʽʥʮʽ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʩʪʘʜʽʶ 

ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʪʘ ʩʪʫʧʽʥʴ ʘʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ 

(ʪʘʙʣ.2.3). 

 

ʊʘʙʣʠʮʷ 2.3 ï ʉʪʫʧʽʥʴ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʩʪʘʜʽʷ ʪʢʘʥʠʥʥʦʾ ʧʝʨʝʙʫʜʦʚʠ ʫ 

ʧʝʯʽʥʮʽ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʨʫʧʘʭ (ʚʣʘʩʥʠʡ ʤʘʪʝʨʽʘʣ) 

 

ɻʨʫʧʘ ʉʪʘʜʽʷ (n) ʉʪʫʧʽʥʴ ʘʢʪʠʚʥʦʩʪʽ (n) ʈʘʟʦʤ 

(n) 

 0 1 2 3 0 1 2 3  

ɸʉɻ - 8 68 32 - 30 36 42 108 

ʅɸʉɻ - 80 20 4 50 52 2 - 104 

ɺɻʉ - 10 53 38 - 50 51 - 101 

ʇɿ - - 12 92 - 52 12 40 104 

ʈʘʟʦʤ - 98 153 166 50 184 101 82 417 

 

ʇʨʠʤʽʪʢʘ: 

ʉʪʘʜʽʷ 0 ï ʟʙʝʨʝʞʝʥʘ ʪʢʘʥʠʥʥʘ ʦʨʛʘʥʽʟʘʮʽʷ; 

ʉʪʘʜʽʷ 1 ï ʧʝʨʠʮʝʣʶʣʷʨʥʠʡ  ʪʘ/ʘʙʦ ʧʝʨʠʧʦʨʪʘʣʴʥʠʡ ʬʽʙʨʦʟ, 

ʚʦʛʥʠʱʝʚʠʡ ʘʙʦ ʨʦʟʧʦʚʩʶʜʞʝʥʠʡ; 

ʉʪʘʜʽʷ 2 ï ʧʦʨʪʦ-ʧʦʨʪʘʣʴʥʽ ʪʘ ʧʦʨʪʦ-ʮʝʥʪʨʘʣʴʥʽ ʩʝʧʪʠ; 

ʉʪʘʜʽʷ 3 ï ʮʠʨʦʟ, ʤʦʞʣʠʚʠʡ ʘʙʦ ʥʘʷʚʥʠʡ. 

ʉʪʫʧʽʥʴ ʘʢʪʠʚʥʦʩʪʽ 0 ï ʤʽʥʽʤʘʣʴʥʦ ʚʠʨʘʞʝʥʽ ʦʟʥʘʢʠ ʧʦʰʢʦʜʞʝʥʥʷ ʪʘ 

ʽʥʬʽʣʴʪʨʘʮʽʾ; 

ʉʪʫʧʽʥʴ ʘʢʪʠʚʥʦʩʪʽ 1 ï ʥʝʟʥʘʯʥʠʡ; 

ʉʪʫʧʽʥʴ ʘʢʪʠʚʥʦʩʪʽ 2 ï ʧʦʤʽʨʥʠʡ; 

ʉʪʫʧʽʥʴ ʘʢʪʠʚʥʦʩʪʽ 3 ï ʚʠʨʘʞʝʥʠʡ. 
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ʇʨʠ ʚʠʟʥʘʯʝʥʽ ʩʪʘʜʽʾ ʪʘ ʩʪʫʧʝʥʷ ʘʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʢʨʠʪʝʨʽʾ, 

ʨʦʟʨʦʙʣʝʥʽ ʘʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʽ ʤʦʜʠʬʽʢʘʮʽʾ ʽʩʥʫʶʯʠʭ ʥʘʧʽʚʢʽʣʴʢʽʩʥʠʭ ʰʢʘʣ 

[195,200,201],  ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʜʦʜʘʪʢʫ 2. 

ɺ ʛʨʫʧʽ ʧʦʻʜʥʘʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʨʦʟʨʽʟʥʷʣʠ ʯʦʪʠʨʠ ʚʠʜʠ ʢʦʤʙʽʥʘʮʽʡ: 

ɸʉɻ+ɺɻʉ, ɸʉɻ+ʅɸʉɻ, ʅɸʉɻ+ɺɻʉ ʪʘ ɸʉɻ+ʅɸʉɻ+ɺɻʉ (ʪʘʙʣ.2.4).  

 

ʊʘʙʣʠʮʷ 2.4 ï ɿʘʛʘʣʴʥʘ  ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʘ ʦʙʩʷʛ ʜʦʩʣʽʜʞʝʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʫ ʛʨʫʧʽ ʧʦʻʜʥʘʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ 

 

ʂʦʤʙʽʥʘʮʽʷ ʂʽʣʴʢʽʩʪʴ (n) ʉʝʨʝʜʥʽʡ ʚʽʢ (M+s) ʉʪʘʪʴ (ʏ/ɾ) 

ɸʉɻ+ɺɻʉ 32 54,4Ñ12,5 24/8 

ɸʉɻ+ʅɸʉɻ 54 58,1Ñ15,6 37/17 

ʅɸʉɻ+ɺɻʉ 12 58,0Ñ14,8 5/7 

ɸʉɻ+ʅɸʉɻ+ɺɻʉ 6 45,5Ñ5,5 3/3 

ʈʘʟʦʤ 104 56,4Ñ14,3 69/35 

 

ɿʘʙʽʨ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʙʽʦʧʩʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʚʩʷ ʧʽʜ ʢʦʥʪʨʦʣʝʤ 

ʋɿɼ ʜʣʷ ʫʪʦʯʥʝʥʥʷ ʨʦʟʤʽʨʽʚ ʧʝʯʽʥʢʠ, ʨʦʟʤʽʱʝʥʥʷ ʞʦʚʯʝʚʦʛʦ ʤʽʭʫʨʘ ʪʘ 

ʘʥʘʪʦʤʽʯʥʠʭ ʚʽʜʭʠʣʝʥʴ. 

ʊʝʭʥʽʢʘ ʙʽʦʧʩʽʾ. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʫʥʢʮʽʾ ʭʚʦʨʦʛʦ ʚʢʣʘʜʘʶʪʴ ʥʘ ʣʽʚʠʡ 

ʙʽʢ. ʇʨʦʢʦʣ ʧʝʯʽʥʢʠ ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʚʦʩʴʤʦʤʫ-ʜʝʩʷʪʦʤʫ ʤʽʞʨʝʙʝʨôʾ  ʩʧʨʘʚʘ, 

ʤʽʞ ʧʝʨʝʜʥʴʦʶ ʘʢʩʽʣʷʨʥʦʶ ʪʘ ʩʝʨʝʜʥʴʦʢʣʶʯʠʯʥʦʶ ʣʽʥʽʻʶ ʧʽʜ ʢʦʥʪʨʦʣʝʤ 

ʫʣʴʪʨʘʟʚʫʢʫ. ʂʦʥʪʨʦʣʴ ʧʨʦʚʦʜʠʪʴʩʷ ʙʝʟʧʝʨʝʨʚʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʋɿ ʩʢʘʥʝʨʘ 

SONOSCAPE SS1-1000 ʢʦʥʚʝʢʩʥʠʤ ʧʦʣʽʯʘʩʪʦʪʥʠʤ ʜʘʪʯʠʢʦʤ 2,5-5 ʄɻʮ. 

ʐʢʽʨʫ ʦʙʨʦʙʣʷʻʪʴʩʷ 70% ʨʦʟʯʠʥʦʤ ʝʪʠʣʦʚʦʛʦ ʩʧʠʨʪʫ, ʧʽʩʣʷ ʯʦʛʦ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʘʥʝʩʪʝʟʽʷ 2% ʨʦʟʯʠʥʦʤ ʣʽʜʦʢʘʾʥʫ, ʩʧʦʯʘʪʢʫ 

ʚʥʫʪʨʽʰʥʴʦʰʢʽʨʥʦ, ʧʦʪʽʤ ʦʙʝʟʙʦʣʶʶʪʴʩʷ ʤôʷʟʠ, ʧʣʝʚʨʘ ʪʘ ʢʘʧʩʫʣʘ ʧʝʯʽʥʢʠ. 

ʏʝʨʝʟ 1-2 ʭʚʠʣʠʥʠ ʧʨʦʢʦʣʶʻʪʴʩʷ ʰʢʽʨʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʠʣʝʪʫ ʥʘ ʛʣʠʙʠʥʫ 2-4 

ʤʤ. ʏʝʨʝʟ ʥʘʤʽʯʝʥʝ ʤʽʩʮʝ ʚʚʦʜʠʪʴʩʷ ʛʦʣʢʘ ʜʣʷ ʧʫʥʢʮʽʡʥʦʾ ʙʽʦʧʩʽʾ ʧʝʯʽʥʢʠ 

ñSterylab S.r.l.ò G18, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʧʦʚʝʨʭʥʽ ʨʝʙʨʘ ʪʘ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘʙʽʨ 
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ʤʘʪʝʨʽʘʣʫ. ʆʪʨʠʤʘʥʠʡ ʩʪʦʚʧʯʠʢ ʙʽʦʧʪʘʪʫ ʧʝʯʽʥʢʠ ʤʘʚ ʤʘʪʠ ʜʦʚʞʠʥʫ ʥʝ 

ʤʝʥʰʝ 15 ʤʤ. ʅʘ ʤʽʩʮʝ ʧʨʦʢʦʣʫ ʢʣʘʣʠ ʩʪʝʨʠʣʴʥʫ ʧʦʚô̫ ʟʢʫ. ʆʜʨʘʟʫ ʧʽʩʣʷ 

ʧʫʥʢʮʽʾ ʥʘ ʜʽʣʷʥʢʫ ʧʨʘʚʦʛʦ ʧʽʜʨʝʙʝʨô̫  ʥʘʢʣʘʜʘʻʪʴʩʷ ʣʽʜ, ʷʢʠʡ ʭʚʦʨʠʡ ʪʨʠʤʘʻ, 

ʟ ʧʝʨʝʨʚʘʤʠ, ʧʨʦʪʷʛʦʤ ʜʚʦʭ ʛʦʜʠʥ.  

 

2.1.3 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʘʪʝʨʽʘʣʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

 

ɼʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʚʠʢʦʥʘʥʽ ʥʘ ʩʪʘʪʝʚʦʟʨʽʣʠʭ ʥʝʣʽʥʽʡʥʠʭ ʱʫʨʘʭ-ʩʘʤʮʷʭ 

ʤʘʩʦʶ 180-220 ʛ, ʷʢʠʭ ʫʪʨʠʤʫʚʘʣʠ ʫ ʚʽʚʘʨʽʾ ʟʘ ʩʪʘʥʜʘʨʪʥʠʭ ʫʤʦʚ ʨʦʟʤʽʱʝʥʥʷ, 

ʭʘʨʯʫʚʘʥʥʷ ʪʘ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʭ ʥʦʨʤ (ʪʘʙʣ.2.5).  

 

ʊʘʙʣʠʮʷ 2.5 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʘʪʝʨʽʘʣʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ 

 

 ɼʦʩʣʽʜʞʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʽʙʨʦʛʝʥʝʟʫ ʪʘ ʨʝʧʘʨʘʮʽʾ ʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʤʦʜʝʣʷʭ 

 ̄ ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ɻʨʫʧʠ ʂʽʣʴʢʽʩʪʴ 

ʪʚʘʨʠʥ 

ʈʘʟʦʤ 

1 ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʧʨʦʷʚʽʚ ʧʦʰʢʦʜʞʝʥʥʷ ʪʘ 

ʟʘʛʦʻʥʥʷ ʫ ʪʨʴʦʭ ʤʦʜʝʣʷʭ 

ʭʨʦʥʽʯʥʦʛʦ ʪʦʢʩʠʯʥʦʛʦ 

ʫʨʘʞʝʥʥʷ ʧʝʯʽʥʢʠ 

1 ï ʢʦʥʪʨʦʣʴ 

2 ï ʪʝʪʨʘʭʣʦʨʤʝʪʘʥ + 

ʝʪʘʥʦʣ 

3 ï ʪʝʪʨʘʭʣʦʨʤʝʪʘʥ 

4 ï ʝʪʘʥʦʣ 

6 

6 

6 

6 

 

 

 

24 

2 ɺʧʣʠʚ ʋɼʍʂ ʥʘ ʤʦʨʬʦ-

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʤʽʥʠ ʧʝʯʽʥʢʠ 

ʧʨʠ ʾʾ ʭʨʦʥʽʯʥʦʤʫ 

ʫʰʢʦʜʞʝʥʥʽ ʪʝʪʨʘʭʣʦʨʝʪʘʥʦʤ 

1 ï ʢʦʥʪʨʦʣʴ 

2 ï ʪʝʪʨʘʭʣʦʨʤʝʪʘʥ 

3 ï ʪʝʪʨʘʭʣʦʨʤʝʪʘʥ + 

ʋɼʍʂ 

6 

6 

6 

 

 

18 

3 ɺʧʣʠʚ ʧʨʦʛʣʽʪʘʟʦʥʫ ʥʘ 

ʤʦʨʬʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ 

ʧʝʯʽʥʢʠ ʧʨʠ ʾʾ ʭʨʦʥʽʯʥʦʤʫ 

ʫʰʢʦʜʞʝʥʥʽ ʪʝʪʨʘʭʣʦʨʝʪʘʥʦʤ 

1 ï ʢʦʥʪʨʦʣʴ 

2 ï ʪʝʪʨʘʭʣʦʨʤʝʪʘʥ 

3 ï ʪʝʪʨʘʭʣʦʨʤʝʪʘʥ + 

ʧʦ̔ʛʣʽʪʘʟʦʥ 

6 

6 

6 

 

 

18 

 

ʋʪʨʠʤʘʥʥʷ ʪʚʘʨʠʥ ʪʘ ʚʩʽ ʤʘʥʽʧʫʣʷʮʽʾ ʟ ʥʠʤʠ ʧʨʦʚʦʜʠʣʠ ʟʛʽʜʥʦ 

ʟʘʛʘʣʴʥʠʭ ʧʨʠʥʮʠʧʽʚ ɭʚʨʦʧʝʡʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ ʧʦ ʟʘʭʠʩʪʫ ʭʨʝʙʝʪʥʠʭ ʪʚʘʨʠʥ, 
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ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʪʘ ʽʥʰʠʭ ʥʘʫʢʦʚʠʭ ʮʽʣʝʡ, 

ʫʭʚʘʣʝʥʠʭ ʇʝʨʰʠʤ ʥʘʮʽʦʥʘʣʴʥʠʤ ʢʦʥʛʨʝʩʦʤ ʟ ʙʽʦʝʪʠʢʠ (ʂʠʾʚ, 2001) ʪʘ ʚʠʤʦʛ 

ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ ˉ3447-ɯV ʚʽʜ 21.02.2006 ʨ. çʇʨʦ ʟʘʭʠʩʪ ʪʚʘʨʠʥ ʚʽʜ 

ʞʦʨʩʪʦʢʦʛʦ ʧʦʚʦʜʞʝʥʥʷè. 

 

2.2 ʄʝʪʦʜʦʣʦʛʽʷ ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

 

2.2.1 ɼʦʩʣʽʜʞʝʥʥʷ ʘʨʭʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

 

ɹʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʽʯʥʽ ʜʽʘʛʥʦʟʠ ʚʩʽʭ ʨʦʟʪʠʥʽʚ, 

ʧʨʦʚʝʜʝʥʠʭ ʥʘ ʙʘʟʽ ʃʆʇɸɹ ʟʘ 2001-2010 ʨʦʢʠ. ɸʚʪʦʧʩʽʾ  ʟ ʜʽʘʛʥʦʩʪʦʚʘʥʠʤ 

ʮʠʨʦʟʦʤ ʧʝʯʽʥʢʠ ʙʫʣʠ ʚʢʣʶʯʝʥʽ ʫ ʛʨʫʧʫ ʘʨʭʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʋ ʢʦʞʥʦʤʫ 

ʚʠʧʘʜʢʫ ʙʫʣʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʤʘʪʝʨʽʘʣʠ ʩʝʢʮʽʡ, ʘ ʧʨʠ ʧʦʪʨʝʙʽ ʧʨʦʚʝʜʝʥʦ 

ʧʝʨʝʛʣʷʜ ʤʽʢʨʦʧʨʝʧʘʨʘʪʽʚ, ʥʘ ʦʩʥʦʚʽ ʯʦʛʦ ʧʨʦʚʝʜʝʥʦ ʨʦʟʧʦʜʽʣ ʥʘ ʚʠʧʘʜʢʠ ʟ 

ʥʝʧʦʚʥʠʤ ʩʝʧʪʘʣʴʥʠʤ ʮʠʨʦʟʦʤ ʧʝʯʽʥʢʠ (ʅʉʎʇ) ʪʘ ʮʠʨʦʟʦʤ ʧʝʯʽʥʢʠ (ʎʇ).  

ʇʨʠ ʚʠʚʯʝʥʥʽ ʧʨʦʪʦʢʦʣʽʚ ʨʦʟʪʠʥʽʚ ʚʠʷʚʣʷʣʠʩʴ ʦʩʥʦʚʥʽ ʝʪʽʦʣʦʛʽʯʥʽ 

ʯʠʥʥʠʢʠ, ʤʦʞʣʠʚʽ ʜʦʜʘʪʢʦʚʽ ʧʘʪʦʛʝʥʝʪʠʯʥʽ ʬʘʢʪʦʨʠ, ʘ ʪʘʢʦʞ ʦʩʦʙʣʠʚʦʩʪʽ 

ʧʝʨʝʙʽʛʫ ʟʘʭʚʦʨʶʚʘʥʥʷ (ʩʪʘʪʝʚʦ-ʚʽʢʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʦʩʥʦʚʥʝ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʙʝʟʧʦʩʝʨʝʜʥʷ ʧʨʠʯʠʥʘ ʩʤʝʨʪʽ). ʆʩʢʽʣʴʢʠ ʃʆʇɸɹ ʦʙʩʣʫʛʦʚʫʻ 

ʩʪʘʮʽʦʥʘʨʠ ʰʠʨʦʢʦʛʦ ʧʨʦʬʽʣʶ,  ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʣʽʢʘʨʥʽ ʪʘ ʚʠʧʘʜʢʠ ʩʤʝʨʪʽ 

ʚʜʦʤʘ, ʘʥʘʣʽʟ ʚʠʷʚʣʝʥʦʛʦ ʝʪʽʦʣʦʛʽʯʥʦʛʦ ʧʨʦʬʽʣʶ ʧʨʦʚʦʜʠʚʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʤʽʩʮʷ ʩʤʝʨʪʽ ʭʚʦʨʠʭ.  

 

2.2.2 ɼʦʩʣʽʜʞʝʥʥʷ ʚʣʘʩʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

 

ɼʣʷ ʦʧʠʩʫ ʧʘʪʦʛʽʩʪʦʣʦʛʽʯʥʠʭ ʫʨʘʞʝʥʴ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʩʭʝʤʘ (ʜʦʜʘʪʦʢ 

ʂ), ʷʢʘ ʜʦʟʚʦʣʷʣʘ ʤʘʢʩʠʤʘʣʴʥʦ ʚʨʘʭʫʚʘʪʠ ʨʽʟʥʽ ʚʘʨʽʘʥʪʠ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ, 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʛʝʥʝʟʫ. ʆʩʥʦʚʥʽ ʧʨʦʷʚʠ ʦʧʠʩʫʚʘʣʠʩʴ ʟʛʽʜʥʦ ʧʨʦʚʽʜʥʠʭ 

ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚ ʧʝʯʽʥʮʽ ʧʨʠ ʭʨʦʥʽʯʥʠʭ 
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ʟʘʭʚʦʨʶʚʘʥʥʷʭ: ʘʣʴʪʝʨʘʮʽʷ, ʟʘʧʘʣʝʥʥʷ/ʽʤʫʥʦʧʘʪʦʣʦʛʽʯʥʽ ʨʦʟʣʘʜʠ, ʬʽʙʨʦʟ ʪʘ 

ʨʝʧʘʨʘʮʽʷ. 

ɼʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ ʡʦʛʦ ʩʪʘʜʽʾ  ʥʘ ʦʩʥʦʚʽ ʚʠʷʚʣʝʥʠʭ ʟʤʽʥ  

ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʫʥʽʚʝʨʩʘʣʴʥʘ ʥʘʧʽʚʢʽʣʴʢʽʩʥʘ ʰʢʘʣʘ (ʜʦʜʘʪʦʢ ʃ). ʇʨʠ ʮʴʦʤʫ 

ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʢʨʠʪʝʨʽʾ  ʚʽʜʦʤʠʭ ʥʘʧʽʚʢʽʣʴʢʽʩʥʠʭ ʰʢʘʣ ʜʣʷ  ʦʮʽʥʢʠ ʟʤʽʥ ʫ 

ʧʝʯʽʥʮʽ ʧʨʠ ʭʨʦʥʽʯʥʠʭ ʛʝʧʘʪʠʪʘʭ ʨʽʟʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ  Brunt 

[185],  ʪʘ ʢʨʠʪʝʨʽʾ  METAVIR [184]. ʆʟʥʘʢʠ, ʥʘ ʷʢʠʭ ʙʘʟʫʶʪʴʩʷ  

ʥʘʧʽʚʢʽʣʴʢʽʩʥʽ ʰʢʘʣʠ,  ʙʫʣʠ ʥʘʤʠ ʤʦʜʠʬʽʢʦʚʘʥʽ ʪʘ ʧʦʧʦʚʥʝʥʽ ʜʣʷ ʻʜʠʥʦʛʦ 

ʧʽʜʭʦʜʫ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʟʤʽʥ ʫ ʨʽʟʥʠʭ ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ ʛʨʫʧʘʭ.   

ɼʣʷ ʚʠʚʯʝʥʥʷ ʤʦʨʬʦʛʝʥʝʪʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʝʧʘʨʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ 

ʪʘ ʬʽʙʨʦʟʫ  ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʨʦʷʚʽʚ ʨʝʧʘʨʘʪʠʚʥʦʾ 

ʨʝʛʝʥʝʨʘʮʽʾ, ʬʽʙʨʦʛʝʥʝʟʫ ʪʘ ʘʥʛʽʦʛʝʥʝʟʫ ʥʘ ʦʩʥʦʚʽ ʽʤʫʥʦʬʝʥʦʪʠʧʫʚʘʥʥʷ 

ʦʩʥʦʚʥʠʭ ʢʣʽʪʠʥʥʠʭ ʧʦʧʫʣʷʮʽʡ, ʟʘʜʽʷʥʠʭ ʫ ʥʽʰʘʭ ʨʝʛʝʥʝʨʘʮʽʾ. ɼʣʷ ʮʴʦʛʦ ʙʫʣʘ 

ʨʦʟʨʦʙʣʝʥʘ ʚʽʜʧʦʚʽʜʥʘ ʩʭʝʤʘ (ʜʦʜʘʪʦʢ ʄ). ɼʣʷ ʚʠʚʯʝʥʥʷ ʨʝʧʘʨʘʪʠʚʥʦʾ 

ʨʝʛʝʥʝʨʘʮʽʾ ʧʨʦʚʦʜʠʣʘʩʴ ʦʮʽʥʢʘ ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ. ɼʣʷ ʮʴʦʛʦ 

ʦʮʽʥʶʚʘʣʠ  ʚʽʜʥʦʩʥʫ ʧʣʦʱʫ,  ʷʢʫ ʟʘʡʤʘʶʪʴ ʧʝʯʽʥʢʦʚʽ ʢʣʽʪʠʥʠ ʧʦʧʝʨʝʜʥʠʢʠ 

(ɽʨʉɸʄ), ʘ ʪʘʢʦʞ ʢʣʽʪʠʥʠ ʟ ʦʟʥʘʢʘʤʠ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʫ ʛʝʧʘʪʦʮʠʪʠ 

(ɽʨʉɸʄʅ) ʪʘ ʫ ʭʦʣʘʥʛʽʦʮʠʪʠ (ʉʂ19). ʆʩʢʽʣʴʢʠ ʬʽʙʨʦʟ ʟʫʤʦʚʣʝʥʠʡ ʬʫʥʢʮʽʻʶ 

ʬʽʙʨʦʛʝʥʥʠʭ ʢʣʽʪʠʥ, ʚ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʚʯʘʣʘʩʴ ʢʽʣʴʢʽʩʪʴ, ʣʦʢʘʣʽʟʘʮʽʷ 

ʪʘ ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʾ ʤʽʦʬʽʙʨʦʙʣʘʩʪʽʚ ï ʢʦʥʪʨʘʢʪʠʣʴʥʘ, ʩʝʢʨʝʪʦʨʥʘ ʪʘ 

ʧʨʦʣʽʬʝʨʘʪʠʚʥʘ.  ɼʣʷ ʮʴʦʛʦ ʦʮʽʥʶʚʘʣʠ  ʚʽʜʥʦʩʥʫ ʧʣʦʱʫ,  ʷʢʫ ʟʘʡʤʘʶʪʴ 

ʘʢʪʠʚʦʚʘʥʽ Ŭ-SMA ʧʦʟʠʪʠʚʥʽ  ʪʘ ʧʨʦʣʽʬʝʨʫʶʯʽ ʂʽ-67 ʧʦʟʠʪʠʚʥʽ ʢʣʽʪʠʥʠ, ʘ 

ʪʘʢʦʞ ʝʣʝʤʝʥʪʠ ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ ʤʘʪʨʠʢʩʫ ï ʢʦʣʘʛʝʥʦʚʽ  ʚʦʣʦʢʥʘ.  ɼʣʷ ʦʮʽʥʢʠ 

ʘʥʛʽʦʛʝʥʝʟʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʤʘʨʢʝʨʠ ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ ï CD31 ʪʘ 

CD34, ʷʢʽ ʚʽʜʦʙʨʘʞʘʣʠ ʢʽʣʴʢʽʩʪʴ ʧʦʚʥʽʩʪʶ ʩʬʦʨʤʦʚʘʥʠʭ  ʩʫʜʠʥ ʪʘ ʫʪʚʦʨʝʥʥʷ 

ʥʦʚʠʭ ʥʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ʩʫʜʠʥʥʠʭ ʩʪʨʫʢʪʫʨ. ʉʪʘʥ ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ 

ʜʦʩʣʽʜʞʫʚʘʚʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʥʥʦʾ ʤʽʢʨʦʩʢʦʧʽʾ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ 

ʦʟʥʘʢʠ ʘʜʘʧʪʘʪʠʚʥʠʭ ʨʝʘʢʮʽʡ ʪʘ ʧʦʰʢʦʜʞʝʥʥʷ ʢʣʽʪʠʥʠ. ɯʟ ʢʣʽʪʠʥ, ʷʢʽ 

ʧʦʪʝʥʮʽʡʥʦ ʨʝʛʫʣʶʶʪʴ ʨʝʧʘʨʘʪʠʚʥʽ ʧʨʦʮʝʩʠ ʚʠʚʯʘʣʠʩʴ  CD68+ ʢʣʽʪʠʥʠ 

ʤʘʢʨʦʬʘʛʘʣʴʥʦʛʦ ʨʷʜʫ ʪʘ CD117+ ʪʝʣʦʮʠʪʠ. ʆʩʢʽʣʴʢʠ ʟʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ 
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ʨʝʧʘʨʘʪʠʚʥʘ ʨʝʛʝʥʝʨʘʮʽʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʩʪʨʫʢʪʫʨʘʭ ï ʥʽʰʘʭ 

ʨʝʛʝʥʝʨʘʮʽʾ ï ʨʦʟʤʽʱʝʥʠʭ ʫ ʨʽʟʥʠʭ ʚʽʜʜʽʣʘʭ ʯʘʩʪʦʯʢʠ (ʧʝʨʠʧʦʨʪʘʣʴʥʦ ʚ 

ʜʽʣʷʥʢʘʭ ʢʘʥʘʣʽʚ ɻʝʨʽʥʛʘ ʪʘ ʽʥʨʘʣʦʙʫʣʷʨʥʦ ʚ ʧʨʦʩʪʦʨʘʭ ɼʽʩʩʝ), ʥʘʚʝʜʝʥʽ ʚʠʱʝ 

ʧʦʢʘʟʥʠʢʠ ʚʠʚʯʘʣʠʩʴ ʫ ʜʚʦʭ ʪʢʘʥʠʥʥʠʭ ʢʦʤʧʘʨʪʤʝʥʪʘʭ ï ʽʥʪʝʨʩʪʠʮʽʡʥʦʤʫ 

(ʩʝʧʪʘʣʴʥʦʤʫ) ʪʘ ʧʝʨʝʥʭʽʤʘʪʦʟʥʦʤʫ (ʽʥʪʨʘʣʦʙʫʣʷʨʥʦʤʫ). ɺʠʭʦʜʷʯʠ ʽʟ ʪʦʛʦ, 

ʱʦ ʛʽʩʪʦʪʦʧʦʨʘʬʽʯʥʽ ʬʦʨʤʠ ʬʽʙʨʦʟʫ, ʚʠʷʚʣʝʥʽ ʥʘ ʥʘʰʦʤʫ ʤʘʪʝʨʽʘʣʽ, 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʧʨʦʚʽʜʥʠʤʠ ʧʘʪʦʛʝʥʝʪʠʯʥʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ, ʚʠʚʯʝʥʥʷ 

ʢʽʣʴʢʽʩʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʣʽʪʠʥ, ʟʘʜʽʷʥʠʭ ʫ ʨʝʧʘʨʘʪʠʚʥʠʭ ʧʨʦʮʝʩʘʭ, 

ʧʨʦʚʦʜʠʣʦʩʴ ʫ ʪʨʴʦʭ ʛʨʫʧʘʭ: ʟ ʧʝʨʠʮʝʣʶʣʷʨʥʠʤ, ʧʝʨʠʩʝʧʪʘʣʴʥʠʤ ʪʘ 

ʧʝʨʠʜʫʢʪʘʣʴʥʠʤ ʬʽʙʨʦʟʦʤ. 

ʅʘ ʜʨʫʛʦʤʫ ʝʪʘʧʽ ʨʦʙʦʪʠ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʜʽʘʛʥʦʩʪʠʢʠ ɸʉɻ, ʅɸʉɻ ʪʘ 

ɺɻʉ ʧʨʠ ʨʫʪʠʥʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʪʢʘʥʠʥʠ ʧʝʯʽʥʢʠ (ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ) ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʧʝʨʝʣʽʢ ʦʩʥʦʚʥʠʭ ʧʘʪʦʛʽʩʪʦʣʦʛʽʯʥʠʭ 

ʧʨʦʷʚʽʚ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʣʠ ʧʨʦʚʽʜʥʽ ʧʘʪʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʧʽʟʥʴʦʾ 

ʩʪʘʜʽʾ ʨʦʟʚʠʪʢʫ ʟʘʭʚʦʨʶʚʘʥʴ (ʜʦʜʘʪʦʢ ʅ). ʆʩʢʽʣʴʢʠ  ʨʝʧʘʨʘʮʽʷ ʪʘ ʬʽʙʨʦʟ 

ʚʽʜʙʫʚʘʣʠʩʴ ʧʘʨʘʣʝʣʴʥʦ ʽʟ ʽʥʰʠʤʠ ʧʘʪʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʽ, ʽʤʦʚʽʨʥʦ, 

ʟʘʣʝʞʘʣʠ ʚʽʜ ʥʠʭ, ʤʠ ʚʚʘʞʘʣʠ ʜʦʮʽʣʴʥʠʤ ʦʮʽʥʠʪʠ ʥʘʡʚʘʞʣʠʚʽʰʽ ʽʟ ʥʠʭ. ɹʫʣʦ 

ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʩʪʝʘʪʦʟʫ ï ʨʦʟʧʦʚʩʶʜʞʝʥʽʩʪʴ ʪʘ ʧʝʨʝʚʘʞʥʘ ʣʦʢʘʣʽʟʘʮʽʷ ʟʤʽʥ. 

ɺʠʚʯʝʥʥʷ ʢʣʽʪʠʥʥʠʭ ʽʥʬʽʣʴʪʨʘʪʽʚ ʧʨʦʚʦʜʠʣʦʩʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʽʣʴʢʦʩʪʽ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʝʘʢʮʽʡ ʚʨʦʜʞʝʥʦʛʦ ʽʤʫʥʽʪʝʪʫ (ʢʣʽʪʠʥʠ 

ʤʘʢʨʦʬʘʛʘʣʴʥʦʛʦ ʨʷʜʫ) ʪʘ ʨʝʘʢʮʽʡ ʥʘʙʫʪʦʛʦ ʽʤʫʥʽʪʝʪʫ (ʣʽʤʬʦʮʠʪʠ). ʆʟʥʘʢʠ 

ʧʦʰʢʦʜʞʝʥʥʷ ʛʝʧʘʪʦʮʠʪʽʚ ʚʢʣʶʯʘʣʠ ʘʧʦʧʪʠʯʥʽ ʪʽʣʴʮʷ ʫ ʧʨʦʩʪʦʨʘʭ ɼʽʩʩʝ, 

ʙʘʣʦʥʥʽ ʟʤʽʥʠ ʧʝʯʽʥʢʦʚʠʭ ʢʣʽʪʠʥ ʪʘ ʟʘʛʠʙʝʣʴ ʛʝʧʘʪʦʮʠʪʽʚ ʫ ʧʝʨʠʩʝʧʪʘʣʴʥʠʭ 

ʜʽʣʷʥʢʘʭ. ɼʦ ʜʽʘʛʥʦʩʪʠʯʥʦ ʚʘʞʣʠʚʠʭ ʧʦʢʘʟʥʠʢʽʚ  ʙʫʣʠ ʚʽʜʥʝʩʝʥʽ: 

ʛʽʩʪʦʪʦʧʦʛʨʘʬʽʯʥʘ ʬʦʨʤʘ ʬʽʙʨʦʟʫ; ʪʠʧ ʜʫʢʪʫʣʷʨʥʦʾ ʨʝʘʢʮʽʾ; ʚʘʨʽʘʥʪ 

ʥʦʜʫʣʷʨʥʦʩʪʽ, ʪʠʧ ʩʝʧʪ; ʩʪʫʧʽʥʴ ʨʝʦʨʛʘʥʽʟʘʮʽʾ ʄʎʈ, ʦʟʥʘʢʠ ʨʝʛʨʝʩʽʾ 

ʬʽʙʨʦʟʫ/ʨʝʦʨʛʘʥʽʟʘʮʽʾ,  ʧʦʰʠʨʝʥʽʩʪʴ ʪʘ ʣʦʢʘʣʽʟʘʮʽʷ ʩʪʝʘʪʦʟʫ, ʙʘʣʦʥʥʽ ʟʤʽʥʠ 

ʛʝʧʘʪʦʮʠʪʽʚ, ʚʠʨʘʞʝʥʽʩʪʴ ʧʝʨʠʩʝʧʪʘʣʴʥʠʭ, ʽʥʪʨʘʣʦʙʫʣʷʨʥʠʭ ʪʘ ʩʝʧʪʘʣʴʥʠʭ 

ʽʥʬʽʣʴʪʨʘʪʽʚ. ʇʨʠ ʮʴʦʤʫ ʘʢʮʝʥʪ ʙʫʣʦ ʟʨʦʙʣʝʥʦ ʥʘ ʜʦʩʣʽʜʞʝʥʥʽ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʨʝʧʘʨʘʮʽʾ ʽ ʬʽʙʨʦʟʫ, ʨʝʦʨʛʘʥʽʟʘʮʽʾ ʩʪʨʫʢʪʫʨʠ ʯʘʩʪʦʯʢʠ, ʦʟʥʘʢ ʨʝʛʨʝʩʽʾ 
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ʬʽʙʨʦʟʫ/ʧʝʨʝʙʫʜʦʚʠ ʪʘ ʧʨʦʷʚʽʚ ʧʦʰʢʦʜʞʝʥʥʷ/ʽʥʬʽʣʴʪʨʘʮʽʾ. ɸʥʘʣʽʟ ʯʘʩʪʦʪʠ 

ʥʘʧʽʚʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʟʚʦʣʠʚ 

ʚʠʷʚʠʪʠ  ʚʘʞʣʠʚʽ ʦʩʦʙʣʠʚʦʩʪʽ ɸʉɻ, ʅɸʉɻ, ɺɻʉ ʪʘ ʾʭ ʧʦʻʜʥʘʥʴ ʪʘ ʨʦʟʨʦʙʠʪʠ 

ʩʭʝʤʫ ʜʦʩʣʽʜʞʝʥʥʷ ʪʢʘʥʠʥʠ ʧʝʯʽʥʢʠ ʥʘ ʧʽʟʥʽʡ ʩʪʘʜʽʾ ɸʉɻ, ʅɸʉɻ ʪʘ ɺɻʉ. 

ɼʣʷ ʚʠʚʯʝʥʥʷ ʨʦʣʽ ʦʢʨʝʤʠʭ ʤʦʨʬʦʛʝʥʝʪʠʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʙʫʣʦ 

ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʜʝʢʽʣʴʢʦʭ ʨʝʯʦʚʠʥ ʥʘ ʧʝʨʝʙʽʛ ʧʨʦʮʝʩʽʚ 

ʟʘʛʦʻʥʥʷ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ. ɹʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ ʜʦʙʨʝ ʚʠʚʯʝʥʘ ʤʦʜʝʣʴ ʧʦʚʪʦʨʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ ï ʪʝʪʨʘʭʣʦʨʤʝʪʘʥʫ ʪʘ ʝʪʘʥʦʣʫ, ʷʢʘ ʜʦʟʚʦʣʷʣʘ 

ʚʽʜʪʚʦʨʠʪʠ ʭʨʦʥʽʯʥʽ ʫʨʘʞʝʥʥʷ ʧʝʯʽʥʢʠ.  ʇʦʨʽʚʥʷʥʥʷ ʪʨʴʦʭ ʤʦʜʠʬʽʢʘʮʽʡ ʜʘʥʦʾ 

ʤʦʜʝʣʽ ʜʦʟʚʦʣʠʣʘ ʚʠʜʽʣʠʪʠ ʚʘʨʽʘʥʪʠ, ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʽ ʜʣʷ ʚʠʚʯʝʥʥʷ ʨʽʟʥʠʭ 

ʤʝʭʘʥʽʟʤʽʚ ʟʘʛʦʻʥʥʷ ï ʬʽʙʨʦʟʫ, ʘʥʛʽʦʛʝʥʝʟʫ ʪʘ ʨʝʧʘʨʘʮʽʾ.  ʂʨʽʤ ʪʦʛʦ ʙʫʣʦ 

ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʦʾ, ʘʥʪʠʬʽʙʨʦʪʠʯʥʦʾ ʪʘ 

ʧʨʦʨʝʛʝʥʝʨʘʪʦʨʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʋɼʍʂ, ʧʽʦʛʣʽʪʘʟʦʥʫ (ʚʧʣʠʚ ʥʘ ʤʝʭʘʥʽʟʤʠ 

ʦʢʠʩʥʦʛʦ ʩʪʨʝʩʫ ʪʘ ʥʘ ʘʢʪʠʚʘʮʽʶ ʇɿʂ ʦʧʦʩʝʨʝʜʢʦʚʘʥʫ PPARɔ ʚʽʜʧʦʚʽʜʥʦ). 

 

2.2.3. ʄʝʪʦʜʠʢʠ ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ɼʣʷ ʧʘʪʦʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʢʘʥʠʥʫ ʧʝʯʽʥʢʠ ʬʽʢʩʫʚʘʣʠ ʫ 10% 

ʨʦʟʯʠʥʽ ʥʝʡʪʨʘʣʴʥʦʛʦ ʬʦʨʤʘʣʽʥʫ, ʟʥʝʚʦʜʞʫʚʘʣʠ ʫ ʩʧʠʨʪʘʭ ʟʨʦʩʪʘʶʯʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ  ʽ ʟʘʣʠʚʘʣʠ ʚ ʧʘʨʘʬʽʥ. ʅʘ ʩʘʥʥʦʤʫ ʤʽʢʨʦʪʦʤʽ ʚʠʛʦʪʦʚʣʷʣʠ 

ʩʝʨʽʡʥʽ ʟʨʽʟʠ ʪʦʚʱʠʥʦʶ 3-5 ʤʢʤ, ʷʢʽ ʧʦʤʽʱʘʣʠ ʥʘ ʧʨʝʜʤʝʪʥʽ ʩʢʝʣʴʮʷ ʜʣʷ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʘʪʦʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʬʘʨʙʫʚʘʥʥʷ. ɿʨʽʟʠ ʬʘʨʙʫʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʦʛʣʷʜʦʚʠʭ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʪʘ ʩʝʣʝʢʪʠʚʥʠʭ ʛʽʩʪʦʭʽʤʽʯʥʠʭ ʤʝʪʦʜʠʢ, ʦʧʠʩʘʥʠʭ ʫ 

ʢʝʨʽʚʥʠʮʪʚʘʭ ʟ ʛʽʩʪʦʣʦʛʽʯʥʦʾ ʪʝʭʥʽʢʠ. ʗʢ ʦʛʣʷʜʦʚʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʬʘʨʙʫʚʘʥʥʷ  ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ, ʪʨʠʭʨʦʤʦʤ ʄʘʩʩʦʥʘ, ʩʨʽʙʣʝʥʥʷʤ ʟʘ 

ɻʦʤʦʨʽ. 

ɻʽʩʪʦʣʦʛʽʯʥʽ  ʟʨʽʟʠ ʚʠʚʯʘʣʠ ʧʽʜ ʩʚʽʪʣʦʦʧʪʠʯʥʠʤ ʤʽʢʨʦʩʢʦʧʦʤ 

çɹʀʆʃɸʄ ʀè (ʃʆʄʆ, ʈʦʩʽʷ), ʤʽʢʨʦʬʦʪʦʛʨʘʬʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ 

ʤʽʢʨʦʩʢʦʧʽ Leica DM 750/4 (ʅʽʤʝʯʯʠʥʘ) ʽʟ ʮʠʬʨʦʚʦʶ ʢʘʤʝʨʦʶ Leica DFC 420 

(ʅʽʤʝʯʯʠʥʘ) ʪʘ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ Leica Application Suit Version 3.8. 
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ɯʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʙʘʟʽ ʣʘʙʦʨʘʪʦʨʽʡ 

ɼʦʥʝʮʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʃʴʚʽʚʩʴʢʦʛʦ ʦʙʣʘʩʥʦʛʦ 

ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʽʯʥʦʛʦ ʙʶʨʦ ʪʘ ʣʘʙʦʨʘʪʦʨʽʾ ñCSD Healthò (ʤ.ʂʠʾʚ). 

ɼʣʷ  ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟʨʽʟʠ ʪʦʚʱʠʥʦʶ 4-6 ʤʢʤ 

ʥʘʥʦʩʠʣʠ ʥʘ ʩʧʝʮʽʘʣʴʥʽ ʘʜʛʝʟʠʚʥʽ ʧʨʝʜʤʝʪʥʽ ʩʢʝʣʴʮʷ Super Frost Plus, ʧʦʪʽʤ 

ʜʝʧʘʨʘʬʽʥʫʚʘʣʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʠʡʥʷʪʠʭ ʩʪʘʥʜʘʨʪʽʚ, ʧʽʩʣʷ ʯʦʛʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʝʨʚʠʥʥʽ ʘʥʪʠʪʽʣʘ. ɼʣʷ ʚʠʚʯʝʥʥʷ ʧʦʧʫʣʷʮʽʾ ʧʝʯʽʥʢʦʚʠʭ 

ʢʣʽʪʠʥ ʧʦʧʝʨʝʜʥʠʢʽʚ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʤʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ ʜʦ ʘʜʛʝʟʠʚʥʠʭ 

ʤʦʣʝʢʫʣ ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ (ɽʨʉɸʄ) Mo a-Hu ɽʨʉɸʄ, Clone Ber-EP4 

(çDakoCytomationè, ɼʘʥʽʷ); ʢʣʽʪʠʥʠ ʟ çʙʽʣʽʘʨʥʠʤ ʬʝʥʦʪʠʧʦʤè ʤʘʨʢʫʚʘʣʠ, 

ʟʘʩʪʦʩʦʚʫʶʯʠ ʤʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ  Mo a-Hu Cytokeratin 19, Clone 

RCK108 (çDakoCytomationè, ɼʘʥʽʷ). ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʘʢʪʠʚʦʚʘʥʠʭ ʧʝʯʽʥʢʦʚʠʭ 

ʟʽʨʯʘʩʪʠʭ ʢʣʽʪʠʥ/ʬʽʙʨʦʙʣʘʩʪʽʚ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʤʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ ʜʦ Ŭ-

ʽʟʦʬʦʨʤʠ ʛʣʘʜʢʦʤôʷʟʦʚʦʛʦ ʘʢʪʠʥʫ (Ŭ-SMA) Mo a-Hu Alpha Smooth Muscle 

Actin, Clone 1A4 (çDakoCytomationè, ɼʘʥʽʷ). ʇʨʦʣʽʬʝʨʘʪʠʚʥʘ ʘʢʪʠʚʥʽʩʪʴ 

ʢʣʽʪʠʥ ʚʠʟʥʘʯʘʣʘʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ ʘʥʪʠʪʽʣ Mo a-Hu Ki -67 

Antigen, Clone MIB-1 (çDakoCytomationè, ɼʘʥʽʷ). ɯʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ ʧʨʦʚʦʜʠʣʦʩʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ ʘʥʪʠʪʽʣ Mo a-Hu CD31, Endothelial cell, Clone Jʉ70A 

(çDakoCytomationè, ɼʘʥʽʷ) ʪʘ  Mo a-Hu CD34 Class II , Clone QBEnd 10 

(çDakoCytomationè, ɼʘʥʽʷ). ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʣʽʪʠʥ ʂʫʧʬʝʨʘ ʪʘ ʽʥʰʠʭ 

ʩʫʙʧʦʧʫʣʷʮʽʡ ʤʘʢʨʦʬʘʛʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ Mo a-Hu 

CD68, Clone PG-M1 (çDakoCytomation, ɼʘʥʽʷ), ʘ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʪʝʣʦʮʠʪʽʚ 

ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʤʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ ʄʦ a-Hu CD117 (c-Kit ), Clone 104D2 

(çDakoCytomation, ɼʘʥʽʷ). ɼʣʷ ʢʦʞʥʦʛʦ ʤʘʨʢʝʨʘ ʚʠʢʦʥʫʚʘʣʠ ʢʦʥʪʨʦʣʴʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʤʝʪʦʶ ʚʠʢʣʶʯʝʥʥʷ ʧʦʤʠʣʢʦʚʦ ʧʦʟʠʪʠʚʥʠʭ ʘʙʦ ʧʦʤʠʣʢʦʚʦ 

ʥʝʛʘʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʅʘʩʪʫʧʥʠʡ ʝʪʘʧ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ ʚʽʟʫʘʣʽʟʘʮʽʾ ʦʩʪʘʥʥʴʦʛʦ ʧʦʢʦʣʽʥʥʷ EnVision 

(DakoCytomation). ɯʜʝʥʪʠʬʽʢʘʮʽʶ ʨʝʘʢʮʽʾ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʭʨʦʤʦʛʝʥʫ  
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(DAB (DakoCytomation) ʧʽʜ ʢʦʥʪʨʦʣʝʤ ʤʽʢʨʦʩʢʦʧʫ ʟ ʧʨʦʷʚʦʤ ʫ ʚʠʛʣʷʜʽ 

ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʩʧʝʮʠʬʽʯʥʠʭ ʩʪʨʫʢʪʫʨ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʤʘʨʢʝʨʫ (ʷʜʝʨʥʘ, ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʘ, ʤʝʤʙʨʘʥʥʘ ʨʝʘʢʮʽʷ). ʆʮʽʥʢʫ ʝʢʩʧʨʝʩʽʾ 

ʢʦʞʥʦʛʦ ʤʘʨʢʝʨʘ ʧʨʦʚʦʜʠʣʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ 

ʽʥʰʠʭ ʜʦʩʣʽʜʥʠʢʽʚ (D.J.Dabbs, 2010) [210]. ʈʝʟʫʣʴʪʘʪ ʚʚʘʞʘʚʩʷ ʧʦʟʠʪʠʚʥʠʤ, 

ʷʢʱʦ ʙʽʣʴʰʝ 20% ʢʣʽʪʠʥ ʚʠʷʚʣʷʣʠ ʩʧʝʮʠʬʽʯʥʝ ʟʘʙʘʨʚʣʝʥʥʷ.  

ɿʨʽʟʠ ʟʘʙʘʨʚʣʝʥʽ ʛʽʩʪʦʭʽʤʽʯʥʠʤʠ ʪʘ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ  

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʜʣʷ ʤʦʨʬʦʤʝʪʨʠʯʥʦʛʦ (ʩʪʝʨʝʦʤʝʪʨʠʯʥʦʛʦ) ʘʥʘʣʽʟʫ ʟ 

ʦʙʯʠʩʣʝʥʥʷʤ ʚʽʜʥʦʩʥʦʾ ʧʣʦʱʽ  ʚʽʜʧʦʚʽʜʥʠʭ ʩʪʨʫʢʪʫʨ (ʢʦʣʘʛʝʥʦʚʠʭ ʚʦʣʦʢʦʥ,  

ʢʣʽʪʠʥ). ɼʣʷ ʮʴʦʛʦ ʚ ʢʦʞʥʦʤʫ ʚʠʧʘʜʢʫ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ 20 ʬʦʪʦʛʨʘʬʽʡ 

ʪʢʘʥʠʥʠ ʧʝʯʽʥʢʠ ʥʘ ʤʘʣʦʤʫ ʟʙʽʣʴʰʝʥʥʽ (ʭ 100) ʪʘ 20 ʬʦʪʦʛʨʘʬʽʡ  ʥʘ ʚʝʣʠʢʦʤʫ 

ʟʙʽʣʴʰʝʥʥʽ  (ʭ 400). ɺʝʣʠʢʽ ʩʫʜʠʥʠ ʪʘ ʞʦʚʯʝʚʽ ʧʨʦʪʦʢʠ  ʚʠʢʣʶʯʘʣʠʩʴ ʟ 

ʜʦʩʣʽʜʞʝʥʥʷ. ɸʥʘʣʽʟ ʟʦʙʨʘʞʝʥʥʷ  ʧʨʦʚʦʜʠʚʩʷ  ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʽʮʝʥʟʽʡʥʦʾ 

ʧʨʦʛʨʘʤʠ Imagʝ-Pro Plus (Version 6.). 

ɽʣʝʢʪʨʦʥʥʘ ʤʽʢʨʦʩʢʦʧʽʷ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ ʙʘʟʽ ʎʝʥʪʨʘʣʴʥʦʾ ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ ʃʴʚʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʤʝʥʽ ɼʘʥʠʣʘ ɻʘʣʠʮʴʢʦʛʦ ʟʘ ʫʯʘʩʪʶ ʜʦʮʝʥʪʘ ʢʘʬʝʜʨʠ ʧʘʪʦʣʦʛʽʯʥʦʾ ʘʥʘʪʦʤʽʾ 

ʃʅʄʋ ʽʤʝʥʽ ɼʘʥʠʣʘ ɻʘʣʠʮʴʢʦʛʦ ʖ.ɺ. ɹʽʩʷʨʽʥʘ. ʊʢʘʥʠʥʫ ʦʜʝʨʞʘʥʫ ʧʨʠ 

ʧʫʥʢʮʽʡʽʡ ʙʽʦʧʩʽʾ, ʬʽʢʩʫʚʘʣʠ ʧʨʦʪʷʛʦʤ 1-4 ʛʦʜʠʥ ʚ ʨʦʟʯʠʥʽ, ʱʦ ʤʽʩʪʠʚ 2% 

ʧʘʨʘʬʦʨʤʫ ʪʘ 2,5% ʛʣʶʪʘʨʘʣʴʜʝʛʽʜʫ ʥʘ 0,1ʄ ʢʘʢʦʜʠʣʘʪʥʦʤʫ ʙʫʬʝʨʽ ʟ ʨʅ 7,4 

ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʟ ʧʦʜʘʣʴʰʦʶ ʜʦ ʬʽʢʩʘʮʽʻʶ ʧʨʦʪʷʛʦʤ 1-2 ʛʦʜʠʥ ʫ  

1,5% ʨʦʟʯʠʥʽ ʯʦʪʠʨʴʦʭʦʢʠʩʫ ʦʩʤʽʶ ʫ ʟʘʟʥʘʯʝʥʦʤʫ ʙʫʬʝʨʽ. ɿʥʝʚʦʜʞʫʚʘʣʠ 

ʤʘʪʝʨʽʘʣ ʫ ʩʧʠʨʪʘʭ ʟʨʦʩʪʘʶʯʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ (ʚʽʜ 50% ʜʦ 100%) ʽʟ ʜʦʜʘʚʘʥʥʷʤ 

ʚ ʦʜʥʫ ʟ ʧʦʨʮʽʡ 2% ʫʨʘʥʽʣ ʘʮʝʪʘʪʫ, ʧʽʩʣʷ ʮʴʦʛʦ ï ʫ ʩʫʤʽʰʽ ʩʧʠʨʪʫ ʟ ʘʮʝʪʦʥʦʤ ʽ 

ʚ ʘʙʩʦʣʶʪʥʦʤʫ ʘʮʝʪʦʥʽ. ʋʱʽʣʴʥʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʫ ʩʫʤʽʰʽ ʝʧʦʥʽʚ ʽʟ 

ʜʦʜʘʚʘʥʥʷʤ ʢʘʪʘʣʽʟʘʪʦʨʘ ʪʘ ʧʦʣʽʤʝʨʠʟʘʮʽʻʶ ʧʨʠ 60Áʉ ʧʨʦʪʷʛʦʤ 1-3 ʜʽʙ.  

ɽʧʦʢʩʠʜʥʽ ʙʣʦʢʠ (Fluka)  ʨʽʟʘʣʠ ʥʘ ʤʽʢʨʦʪʦʤʽ LKB Ultratome III (ʅʽʤʝʯʯʠʥʘ). 

ʅʘʧ̔ʚʪʦʥʢʽ ʟʨʽʟʠ ʬʘʨʙʫʚʘʣʠ ʤʝʪʠʣʝʥʦʚʠʤ ʩʠʥʽʤ ʥʘ 1% ʨʦʟʯʠʥʽ ʙʫʨʠ. 

ʋʣʴʪʨʘʪʦʥʢʽ ʟʨʽʟʠ ʢʦʥʪʨʘʩʪʫʚʘʣʠ ʧʦʩʣʽʜʦʚʥʦ ʚ 2% ʩʧʠʨʪʦʚʦʤʫ ʨʦʟʯʠʥʽ 
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ʫʨʘʥʽʣʘʮʝʪʘʪʫ ʽ ʮʠʪʨʘʪʽ ʩʚʠʥʮʶ. ʇʨʦʛʣʷʜʘʣʠ ʚ ʝʣʝʢʪʨʦʥʥʦʤʫ ʪʨʘʥʩʤʽʩʽʡʥʦʤʫ 

ʤʽʢʨʦʩʢʦʧʽ ʇɽʄ-100-01 (ʈʦʩʽʷ) ʧʨʠ ʥʘʧʨʫʟʽ 75 ʢɺ.  

 

2.2.4  ʄʝʪʦʜʠʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ɼʣʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʟʥʠʭ ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ 

ʤʝʭʘʥʽʟʤʽʚ ʭʨʦʥʽʯʥʦʛʦ ʫʨʘʞʝʥʥʷ ʧʝʯʽʥʢʠ ʙʫʣʦ ʚʠʙʨʘʥʦ ʜʦʙʨʝ ʚʽʜʦʤʫ ʽ ʣʝʛʢʦ 

ʚʽʜʪʚʦʨʶʚʘʥʫ ʤʦʜʝʣʴ ʽʟ ʚʚʝʜʝʥʥʷʤ ʪʝʪʨʘʭʣʦʨʤʝʪʘʥʫ. ʉʧʦʯʘʪʢʫ ʙʫʣʦ 

ʚʽʜʧʨʘʮʴʦʚʘʥʦ ʜʝʢʽʣʴʢʘ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʽʚ ʤʦʜʝʣʽ ʭʨʦʥʽʯʥʦʛʦ ʪʦʢʩʠʯʥʦʛʦ 

ʫʨʘʞʝʥʥʷ ʧʝʯʽʥʢʠ. ɼʣʷ ʮʴʦʛʦ ʧʝʨʰʽʡ ʛʨʫʧʽ ʪʚʘʨʠʥ ʱʦʜʥʷ ʚʚʦʜʠʣʠ 

ʽʥʪʨʘʛʘʩʪʨʘʣʴʥʦ ʪʝʪʨʘʭʣʦʨʤʝʪʘʥ ʫ ʚʠʛʣʷʜʽ 20% ʦʣʽʡʥʦʛʦ ʨʦʟʯʠʥʫ ʧʦ 0,2 

ʤʣ/100 ʛ ʤʘʩʠ ʪʽʣʘ ʪʘ 40% ʨʦʟʯʠʥ ʝʪʠʣʦʚʦʛʦ ʩʧʠʨʪʫ ʟ ʨʦʟʨʘʭʫʥʢʫ 0,35 ʤʛ/100 

ʛ ʤʘʩʠ ʪʽʣʘ ʚʧʨʦʜʦʚʞ 30 ʜʥʽʚ. ɼʨʫʛʽʡ ʛʨʫʧʽ ʪʚʘʨʠʥ ʚʚʦʜʠʣʠ ʽʥʪʨʘʛʘʩʪʨʘʣʴʥʦ 

ʪʝʪʨʘʭʣʦʨʤʝʪʘʥ ʫ ʚʠʛʣʷʜʽ 20% ʦʣʽʡʥʦʛʦ ʨʦʟʯʠʥʫ ʚ ʜʦʟʽ 0,2 ʤʣ/100 ʛ ʤʘʩʠ ʪʽʣʘ 

ʜʚʘ ʨʘʟʠ ʥʘ ʪʠʞʜʝʥʴ ʚʧʨʦʜʦʚʞ 30 ʜʥʽʚ. ʆʙʠʜʚʽ ʤʦʜʝʣʽ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʥʘʤʠ 

ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʣʽʪʝʨʘʪʫʨʠ ʽ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ [211]. ʊʨʝʪʽʡ ʛʨʫʧʽ 

ʪʚʘʨʠʥ ʧʝʨʰʠʭ 10 ʜʥʽʚ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟʘʤʽʩʪʴ ʚʦʜʠ ʜʘʚʘʣʠ ʧʠʪʠ 5% ʨʦʟʯʠʥ 

ʝʪʠʣʦʚʦʛʦ ʩʧʠʨʪʫ, ʘ ʥʘʩʪʫʧʥʠʭ 20 ʜʥʽʚ ï 15% ʨʦʟʯʠʥ ʝʪʠʣʦʚʦʛʦ ʩʧʠʨʪʫ ʟʘ 

ʤʝʪʦʜʠʢʦʶ ɼʦʨʦʰʝʥʢʘ ɽ.ʄ. [212]. ʏʝʪʚʝʨʪʘ ʛʨʫʧʘ ʪʚʘʨʠʥ ï ʢʦʥʪʨʦʣʴʥʘ. 

ɹʦ̔ʣʦʛʽʯʥʠʡ ʤʘʪʝʨʽʘʣ (ʢʨʦʚ ʪʘ ʧʝʯʽʥʢʫ) ʟʘʙʠʨʘʣʠ ʥʘ ʪʨʝʪʶ ʜʦʙʫ ʧʽʩʣʷ 

ʦʩʪʘʥʥʴʦʛʦ ʚʚʝʜʝʥʥʷ ʛʝʧʘʪʦʪʦʢʩʠʯʥʦʾ ʨʝʯʦʚʠʥʠ ʧʽʩʣʷ ʜʝʢʘʧʽʪʘʮʽʾ ʥʘ ʬʦʥʽ 

ʝʬʽʨʥʦʛʦ ʥʘʨʢʦʟʫ. ʆʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʟʚʦʣʠʣʠ ʚʠʜʽʣʠʪʠ ʧʝʨʝʚʘʛʠ ʪʘ 

ʥʝʜʦʣʽʢʠ ʢʦʞʥʦʛʦ ʽʟ ʦʧʠʩʘʥʠʭ ʚʘʨʽʘʥʪʽʚ. ɺ ʧʦʜʘʣʴʰʦʤʫ ʚ ʥʘʰʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʧʝʨʰʠʡ ʚʘʨʽʘʥʪ ʤʦʜʝʣʽ ʽʟ ʚʚʝʜʝʥʥʷʤ 

ʪʝʪʨʘʭʣʦʨʤʝʪʘʥʫ. 

ɼʣʷ ʚʠʚʯʝʥʥʷ ʨʦʣʽ ʦʢʠʩʥʦʛʦ ʩʪʨʝʩʫ ʟʘʩʪʦʩʦʚʫʚʘʣʘʩʴ ʋɼʍʂ, ʷʢʘ 

ʚʚʦʜʠʣʘʩʴ ʪʚʘʨʠʥʘʤ ʽʟ ʟʤʦʜʝʣʴʦʚʘʥʠʤ ʭʨʦʥʽʯʥʠʤ ʪʦʢʩʠʯʥʠʤ ʫʨʘʞʝʥʥʷʤ 

ʧʝʯʽʥʢʠ ʱʦʜʥʷ ʽʥʪʨʘʛʘʩʪʨʘʣʴʥʦ ʚ ʜʦʟʽ  15 ʤʛ/ʢʛ ʤʘʩʠ ʪʽʣʘ ʚʧʨʦʜʦʚʞ 30 ʜʥʽʚ. 
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ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʣʽ PPARɔ ʪʚʘʨʠʥʘʤ, ʱʦ ʦʜʝʨʞʫʚʘʣʠ 

ʪʝʪʨʘʭʣʦʨʤʝʪʘʥ ʟʘ ʦʧʠʩʘʥʦʶ ʩʭʝʤʦʶ, ʚʚʦʜʠʣʠ ʱʦʜʥʷ ʽʥʪʨʘʛʘʩʪʨʘʣʴʥʦ 

ʧ̔ʦʛʣʽʪʘʟʦʥ ʫ ʜʦʟʽ 500 ʤʢʛ/ʢʛ ʚʧʨʦʜʦʚʞ 30 ʜʥʽʚ. 

ɿ ʤʝʪʦʶ ʦʮʽʥʢʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʧʝʯʽʥʢʠ ʚʠʟʥʘʯʘʣʠ ʚʤʽʩʪ 

ʘʩʧʘʨʪʘʪʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟʠ, ʘʣʘʥʽʥʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟʠ, ʣʫʞʥʦʾ ʬʦʩʬʘʪʘʟʠ ʪʘ g-

ʛʣʫʪʘʤʽʣʪʨʘʥʩʧʝʧʪʠʜʘʟʠ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʪʚʘʨʠʥ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʽʦʭʽʤʽʯʥʦʛʦ 

ʘʥʘʣʽʟʘʪʦʨʘ BTS-370 (ɯʩʧʘʥʽʷ). 

 

2.2.5    ʄʝʪʦʜʠ    ʩʪʘʪʠʩʪʠʯʥʦʾ   ʦʙʨʦʙʢʠ   ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ  

 

ʅʘ ʦʩʥʦʚʽ ʫʩʽʻʾ ʟʽʙʨʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʙʘʟʫ ʜʘʥʠʭ, ʷʢʘ ʙʫʣʘ 

ʩʪʨʫʢʪʫʨʦʚʘʥʘ ʽ ʤʽʩʪʠʣʘ ʥʘʩʪʫʧʥʽ ʩʢʣʘʜʦʚʽ ʯʘʩʪʠʥʠ: 

- ʢʣʽʥʽʯʥʽ ʜʘʥʽ  ʚʢʣʶʯʘʣʠ ʦʩʥʦʚʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʭʚʦʨʠʭ, ʫ ʷʢʠʭ 

ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʩʪʝʘʪʦʛʝʧʘʪʠʪ ʪʘ ɺɻʉ, ʘ ʩʘʤʝ: ʧʘʩʧʦʨʪʥʽ ʜʘʥʽ,  ʦʩʥʦʚʥʠʡ 

ʢʣʽʥʽʯʥʠʡ ʜʽʘʛʥʦʟ, ʙʝʟʧʦʩʝʨʝʜʥʷ ʧʨʠʯʠʥʘ ʩʤʝʨʪʽ, ʥʘʷʚʥʽʩʪʴ ʦʞʠʨʽʥʥʷ, 

ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ, ʛʽʧʝʨʪʝʥʟʽʾ, ʜʠʩʣʽʧʽʜʝʤʽʾ, ʤʘʨʢʝʨʽʚ ʚʽʨʫʩʥʦʛʦ ʛʝʧʘʪʠʪʫ ʉ, 

ʪʨʠʚʘʣʦʛʦ ʘʣʢʦʛʦʣʴʥʦʛʦ ʚʧʣʠʚʫ.  

- ʤʽʢʨʦʩʢʦʧʦʚʽ ʧʦʢʘʟʥʠʢʠ ʤʽʩʪʠʣʠ ʤʦʨʬʦʣʦʛʽʯʥʽ ʧʨʦʷʚʠ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ : ʩʪʝʘʪʦʟʫ, ʧʦʰʢʦʜʞʝʥʥʷ/ʽʥʬʽʣʴʪʨʘʮʽʾ, 

ʬʽʙʨʦʟʫ, ʨʝʧʘʨʘʮʽʾ ʪʘ ʪʢʘʥʠʥʥʦʾ ʨʝʦʨʛʘʥʽʟʘʮʽʾ.  

- ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ï ʚʽʜʥʦʩʥʘ ʧʣʦʱʘ, ʷʢʫ ʟʘʡʤʘʣʠ ʘʣʴʮʽʘʥ 

ʧʦʟʠʪʠʚʥʽ ʢʦʣʘʛʝʥʦʚʽ ʚʦʣʦʢʥʘ ʪʘ ʢʣʽʪʠʥʠ, ʱʦ ʚʠʷʚʣʷʣʠ ʝʢʩʧʨʝʩʽʶ 

ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ ʤʘʨʢʝʨʽʚ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʢʣʶʯʘʣʠ ʷʢʽʩʥʽ (ʩʪʘʪʴ, ʪʠʧ ʪʘ ʣʦʢʘʣʽʟʘʮʽʷ ʩʪʝʘʪʦʟʫ, 

ʪʠʧ ʩʝʧʪ ʪʘ ʽʥ.), ʢʽʣʴʢʽʩʥʽ (ʚʽʢ, ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ), ʨʘʥʛʦʚʽ, ʷʢʽ ʙʫʣʠ 

ʚʠʟʥʘʯʝʥʥʽ ʚ ʜʠʩʢʨʝʪʥʠʭ ʙʘʣʘʭ (ʧʦʰʠʨʝʥʽʩʪʴ ʩʪʝʘʪʦʟʫ ʪʘ ʽʥ.) ʪʘ ʙʽʥʘʨʥʽ 

(ʩʪʫʧʽʥʴ ʚʠʨʘʞʝʥʦʩʪʽ ʚʥʫʪʨʽʰʥʴʦʣʦʙʫʣʷʨʥʦʛʦ ʟʘʧʘʣʴʥʦʛʦ ʽʥʬʽʣʴʪʨʘʪʫ, 

ʩʪʫʧʽʥʴ ʚʠʨʘʞʝʥʦʩʪʽ ʧʝʨʠʩʝʧʪʘʣʴʥʦʛʦ ʟʘʧʘʣʴʥʦʛʦ ʽʥʬʽʣʴʪʨʘʪʫ, ʫʨʘʞʝʥʥʷ 

ʛʝʧʘʪʦʮʠʪʽʚ ʟ ʾʭ ʟʘʛʠʙʝʣʣʶ ʪʘ ʽʥ.).  
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ʉʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʦʜʠʣʘʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʘʢʝʪʫ ʧʨʦʛʨʘʤʠ ñRò. 

ʇʝʨʝʜ ʚʠʙʦʨʦʤ ʤʝʪʦʜʫ ʧʦʨʽʚʥʷʥʥʷ ʧʘʨʘʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʽʞ 

ʛʨʫʧʘʤʠ ʘʙʦ ʚ ʨʘʟʽ ʧʦʚʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʚʦʜʠʣʠ ʧʝʨʝʚʽʨʢʫ ʥʘ 

ʥʦʨʤʘʣʴʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʟʘ ʢʨʠʪʝʨʽʻʤ ʐʘʧʽʨʦ-ɺʽʣʢʘ. ɼʣʷ ʚʠʷʚʣʝʥʥʷ 

ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʥʘʯʫʱʦʩʪʽ ʨʽʟʥʠʮʽ ʤʽʞ ʧʽʜʛʨʫʧʘʤʠ ʨʘʥʛʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʥʝʧʘʨʘʤʝʪʨʠʯʥʠʡ U-ʢʨʠʪʝʨʽʡ ʄʘʥʥ-ɺʽʪʥʽ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʧʦʤʽʞ ʥʝʟʘʣʝʞʥʠʤʠ ʛʨʫʧʘʤʠ ʟ ʛʘʫʩʽʚʩʴʢʠʤ ʨʦʟʧʦʜʽʣʦʤ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʥʝʧʘʨʥʠʡ ʢʨʠʪʝʨʽʡ ʉʪʶʜʝʥʪʘ. ɼʣʷ ʦʮʽʥʢʠ ʚʽʜʤʽʥʥʦʩʪʝʡ 

ʧʘʨʘʤʝʪʨʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʯʝʨʝʟ ʥʘʷʚʥʽʩʪʴ ʙʽʣʴʰʝ ʥʽʞ ʜʚʦʭ ʛʨʫʧ 

ʧʨʦʚʦʜʠʣʠ ʜʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ (ANOVA), ʟ ʘʧʦʩʪʝʨʽʦʨʥʠʤ ʧʦʧʘʨʥʠʤ 

ʧʦʨʽʚʥʷʥʥʷʤ ʛʨʫʧ ʟʘ ʢʨʠʪʝʨʽʻʤ ʥʘʡʤʝʥʰʦʾ ʟʥʘʯʫʱʦʾ ʨʽʟʥʠʮʽ (LSD test). ɼʣʷ 

ʧʦʨʽʚʥʷʥʥʷ ʧʽʜʛʨʫʧ ʟʘ ʷʢʽʩʥʠʤʠ ʽ ʘʣʴʪʝʨʥʘʪʠʚʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʢʨʠʪʝʨʽʡ ɢ
2
. ʂʨʠʪʠʯʥʠʡ ʨʽʚʝʥʴ ʟʥʘʯʫʱʦʩʪʽ ʧʨʠ ʧʝʨʝʚʽʨʮʽ 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʛʽʧʦʪʝʟ ʧʨʠʡʤʘʚʩʷ ʨʽʚʥʠʤ 0,05. 

ɼʣʷ ʟôʷʩʫʚʘʥʥʷ ʢʦʨʝʣʷʪʠʚʥʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʨʘʥʛʦʚʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʢʦʨʠʩʪʫʚʘʣʠʩʷ ʢʨʠʪʝʨʽʻʤ ʉʧʽʨʤʝʥʘ, ʘ ʜʣʷ ʢʽʣʴʢʽʩʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ï ʇʽʨʩʦʥʘ.  

ɿ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʪʠʭ ʦʟʥʘʢ, ʷʢʽ ʻ ʜʦʩʪʦʚʽʨʥʠʤʠ ʧʨʝʜʠʢʪʦʨʘʤʠ ʜʣʷ 

ʢʦʞʥʦʛʦ ʟ ʘʥʘʣʽʟʦʚʘʥʠʭ ʜʽʘʛʥʦʟʽʚ ʥʘʤʠ ʟʘʩʪʦʩʦʚʘʥʦ ʤʝʪʦʜ ʤʥʦʞʠʥʥʦʾ 

ʨʝʛʨʝʩʽʾ. ʆʧʪʠʤʘʣʴʥʦʶ ʚʚʘʞʘʣʘʩʴ ʪʘ ʤʦʜʝʣʴ, ʫ ʷʢʦʾ ʙʫʣʘ ʥʘʡʤʝʥʰʘ ʩʫʤʘ 

ʢʚʘʜʨʘʪʽʚ ʟʘʣʠʰʢʽʚ. ʆʪʨʠʤʘʥʽ ʨʽʚʥʷʥʥʷ ʦʮʽʥʶʚʘʣʠʩʴ ʟʘ ʢʨʠʪʝʨʽʻʤ ʌʽʰʝʨʘ, 

ʟʥʘʯʝʥʥʷʤ ʤʥʦʞʠʥʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʫ ʢʦʨʝʣʷʮʽʾ ʪʘ ʟʥʘʯʝʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʘ 

ʜʝʪʝʨʤʽʥʘʮʽʾ. 

ʆʩʢʽʣʴʢʠ ʨʦʟʤʽʨʠ ʙʽʦʧʪʘʪʽʚ ʪʘ ʥʝʢʨʦʧʪʘʪʽʚ ʻ ʦʙʤʝʞʝʥʠʤʠ, ʘ ʥʘʙʽʨ 

ʥʝʦʙʭʽʜʥʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʽ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ 

ʜʦʩʠʪʴ ʚʝʣʠʢʠʡ, ʥʝ ʚʩʽ ʚʠʧʘʜʢʠ ʤʦʞʥʘ ʙʫʣʦ ʦʙʨʦʙʠʪʠ ʧʝʨʝʨʘʭʦʚʘʥʠʤʠ ʥʠʞʯʝ 

ʤʝʪʦʜʘʤʠ (ʪʘʙʣ.2.6). ʊʦʤʫ ʦʙʩʷʛ ʤʘʪʝʨʽʘʣʫ, ʦʙʨʦʙʣʝʥʦʛʦ ʩʧʝʮʽʘʣʴʥʠʤʠ 

ʤʝʪʦʜʘʤʠ, ʥʝ ʦʙʦʚôʷʟʢʦʚʠʤʠ ʜʣʷ ʨʫʪʠʥʥʦʾ ʧʘʪʦʛʽʩʪʦʣʦʛʽʯʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ, ʻ 

ʤʝʥʰʠʤ. 
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ʊʘʙʣʠʮʷ 2.6 ï ɿʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʝʮʽʘʣʴʥʠʤʠ ʤʝʪʦʜʘʤʠ 

ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ 

 

ʄʝʪʦʜ ʂʽʣʴʢʽʩʪʴ ʭʚʦʨʠʭ ʫ ʛʨʫʧʘʭ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ (n) 

ɸʉɻ ʅɸʉɻ ɺɻʉ ʇɿ 

ɯʤʫʥʦʛʽʩʪʦʭʽʤʽʷ 15 15 15 - 

ɻʽʩʪʦʭʽʤʽʷ 15 15 15 - 

ʄʦʨʬʦʤʝʪʨʽʷ 15 15 15 - 

ɽʣʝʢʪʨʦʥʥʘ ʤʽʢʨʦʩʢʦʧʽʷ 6 4 - - 

 

ʈʝʟʫʣʴʪʘʪʠ ʚʩʽʭ ʬʨʘʛʤʝʥʪʽʚ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʙʫʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʦʙʨʦʙʣʝʥʽ ʟʘ ʚʠʱʝ ʚʢʘʟʘʥʠʤʠ ʩʧʦʩʦʙʘʤʠ ʪʘ ʩʧʽʚʩʪʘʚʣʝʥʽ ʟ 

ʽʥʰʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ. 
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ʈʆɿɼɯʃ 3 

ʆʉʆɹʃʀɺʆʉʊɯ ʇʆʐʀʈɽʅʆʉʊɯ ʎʀʈʆɿʋ ʇɽʏɯʅʂʀ (ɸʅɸʃɯɿ 

ɸʈʍɯɺʅʆɻʆ ɸɺʊʆʇʉɯʁʅʆɻʆ ʄɸʊɽʈɯɸʃʋ) 

 

3.1 ʏʘʩʪʦʪʘ ʮʠʨʦʟʫ ʧʝʯʽʥʢʠ ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ ʘʚʪʦʧʩʽʡ 

 

 ʇʨʠ ʚʠʚʯʝʥʥʽ ʤʘʪʝʨʽʘʣʽʚ ʘʚʪʦʧʩʽʡ, ʧʨʦʚʝʜʝʥʠʭ ʥʘ ʙʘʟʽ ʃʆʇɸɹ ʫ 2001-

2010 ʨ.ʨ. ʙʫʣʘ ʚʠʜʽʣʝʥʘ ʛʨʫʧʘ ʧʘʮʽʻʥʪʽʚ ʟ ʜʽʘʛʥʦʩʪʦʚʘʥʠʤ ʮʠʨʦʟʦʤ ʧʝʯʽʥʢʠ. 

ɸʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʮʠʨʦʟ ʧʝʯʽʥʢʠ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʫ 13,4% ʚʩʽʭ ʚʠʧʘʜʢʽʚ 

(ʪʘʙʣ.3.1), ʧʨʠʯʦʤʫ ʮʷ ʯʘʩʪʢʘ  ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠ ʨʦʢʽʚ ʟʤʽʥʶʚʘʣʘʩʴ 

ʥʝʟʥʘʯʥʦ. 

 

ʊʘʙʣʠʮʷ 3.1 ï ʏʘʩʪʦʪʘ ʘʚʪʦʧʩʽʡʥʠʭ ʚʠʧʘʜʢʽʚ ʮʠʨʦʟʫ ʧʝʯʽʥʢʠ ʟʘ 2001-

2010 ʨ.ʨ. 

ʈʦʢʠ ɺʩʽ ʚʠʧʘʜʢʠ (ʘʙʩ.) ɺʠʧʘʜʢʠ ʮʠʨʦʟʫ 

(ʘʙʩ.) 

ɺʠʧʘʜʢʠ ʮʠʨʦʟʫ 

(%) 

2001 775 82 10,6 

2002 780 96 12,3 

2003 894 109 12,2 

2004 803 110 13,7 

2005 947 146 15,4 

2006 907 154 17 

2007 1056 170 16,1 

2008 1082 127 11,7 

2009 1107 159 14,4 

2010 864 84 9,72 

ʈʘʟʦʤ 9215 1237 13,4 

 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʙʨʘʥʦ ʛʦʣʦʚʥʫ ʣʘʙʦʨʘʪʦʨʽʶ 

ʃʆʇɸɹ, ʦʩʢʽʣʴʢʠ ʫ ʥʽʡ ʢʦʥʮʝʥʪʨʫʶʪʴʩʷ ʘʚʪʦʧʩʽʾ ʜʝʢʽʣʴʢʦʭ ʚʝʣʠʢʠʭ 

ʩʪʘʮʽʦʥʘʨʽʚ, ʘ ʪʘʢʦʞ ʯʘʩʪʠʥʘ ʚʠʧʘʜʢʽʚ ʩʤʝʨʪʽ ʚʜʦʤʘ. ɿʚʘʞʘʶʯʠ ʥʘ ʨʽʟʥʠʡ 

ʧʨʦʬʽʣʴ ʣʽʢʘʨʝʥʴ ʪʘ ʥʘʷʚʥʽʩʪʴ ʚʠʧʘʜʢʽʚ ʩʤʝʨʪʽ ʚʜʦʤʘ, ʢʦʣʠ ʢʣʽʥʽʯʥʽ ʜʘʥʽ ʙʫʣʠ 

ʤʽʥʽʤʘʣʴʥʠʤʠ,  ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʚʝʩʴ ʤʘʪʝʨʽʘʣ ʙʫʚ ʧʦʜʽʣʝʥʠʡ ʥʘ 

ʜʚʽ ʛʨʫʧʠ. ʇʝʨʰʘ ï ʚʢʣʶʯʘʣʘ ʚʠʧʘʜʢʠ ʩʤʝʨʪʽ ʭʚʦʨʠʭ ʫ ʙʘʛʘʪʦʧʨʦʬʽʣʴʥʠʭ 
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ʩʪʘʮʽʦʥʘʨʘʭ ï ʦʙʣʘʩʥʽʡ ʢʣʽʥʽʯʥʽʡ ʪʘ  ʪʨʴʦʭ ʤʽʩʴʢʠʭ ʣʽʢʘʨʥʷʭ. ɼʦ ʜʨʫʛʦʾ ʛʨʫʧʠ 

ʙʫʣʠ ʚʽʜʥʝʩʝʥʽ ʣʝʪʘʣʴʥʽ ʚʠʧʘʜʢʠ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʩʪʘʮʽʦʥʘʨʽʚ (ʃʴʚʽʚʩʴʢʦʾ 

ʢʦʤʫʥʘʣʴʥʦʾ ʽʥʬʝʢʮʽʡʥʦʾ ʢʣʽʥʽʯʥʦʾ ʣʽʢʘʨʥʽ, ʃʴʚʽʚʩʴʢʦʛʦ ʦʙʣʘʩʥʦʛʦ 

ʢʘʨʜʽʦʮʝʥʪʨʫ, ʃʴʚʽʚʩʴʢʦʛʦ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʬʪʽʟʽʦ-ʧʫʣʴʤʦʥʦʣʦʛʽʯʥʦʛʦ ʮʝʥʪʨʫ, 

ʃʴʚʽʚʩʴʢʦʾ ʢʦʤʫʥʘʣʴʥʦʾ ʧʩʠʭʽʘʪʨʠʯʥʦʾ ʣʽʢʘʨʥʽ) ʪʘ ʩʤʝʨʪʴ ʚʜʦʤʘ. ʄʠ ʚʚʘʞʘʣʠ, 

ʱʦ ʜʘʥʽ ʙʘʛʘʪʦʧʨʦʬʽʣʴʥʠʭ ʩʪʘʮʽʦʥʘʨʽʚ, ʷʢʽ ʦʙʩʣʫʛʦʚʫʶʪʴ ʚʽʜʥʦʩʥʦ ʧʦʩʪʽʡʥʠʡ 

ʢʦʥʪʠʥʛʝʥʪ ʥʘʩʝʣʝʥʥʷ, ʥʘʙʣʠʞʘʶʪʴʩʷ ʜʦ ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʫ 

ʟʘʛʘʣʴʥʽʡ ʧʦʧʫʣʷʮʽʾ.   ʄʘʪʝʨʽʘʣʠ, ʦʜʝʨʞʘʥʽ ʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʩʪʘʮʽʦʥʘʨʘʭ, ʜʝ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠʮʽʣʴʥʠʡ ʚʽʜʙʽʨ ʧʘʮʽʻʥʪʽʚ, ʧʦʚʠʥʥʽ ʤʘʪʠ ʟʥʘʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ 

ʩʝʨʝʜʥʴʦʩʪʘʪʠʩʪʠʯʥʠʭ. ʂʽʣʴʢʽʩʥʠʡ ʨʦʟʧʦʜʽʣ ʘʚʪʦʧʩʽʡ, ʧʨʦʚʝʜʝʥʠʭ ʟʘ ʜʝʩʷʪʴ 

ʨʦʢʽʚ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ.3.1. 

 

 

ʈʠʩʫʥʦʢ 3.1 ï ʇʦʨʽʚʥʷʥʥʷ ʯʘʩʪʦʪʠ ʘʚʪʦʧʩʽʡʥʠʭ ʚʠʧʘʜʢʽʚ ʮʠʨʦʟʫ ʧʝʯʽʥʢʠ ʫ 

ʙʘʛʘʪʦʧʨʦʬʽʣʴʥʠʭ (ɹʉ) ʪʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ (ʉʉ) ʩʪʘʮʽʦʥʘʨʘʭ ʟʘ ʜʝʩʷʪʴ ʨʦʢʽʚ 

(2001-2010) 
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ʉʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʯʘʩʪʦʪʽ ʚʠʧʘʜʢʽʚ ʟ ʮʠʨʦʟʦʤ  

ʧʝʯʽʥʢʠ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠ ʨʦʢʽʚ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ. ʎʽ ʨʝʟʫʣʴʪʘʪʠ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʜʘʥʠʭ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʦʚʝʜʝʥʠʭ ʥʘ ʦʩʥʦʚʽ 

ʢʣʽʥʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʟʛʽʜʥʦ ʷʢʠʭ ʚʠʷʚʣʷʻʪʴʩʷ ʯʽʪʢʘ ʪʝʥʜʝʥʮʽʷ ʟʨʦʩʪʘʥʥʷ 

ʧʦʰʠʨʝʥʦʩʪʽ ʪʘ ʩʤʝʨʪʥʦʩʪʽ ʚʽʜ ʮʠʨʦʟʫ ʧʝʯʽʥʢʠ. ʆʪʞʝ ʘʥʘʣʽʟ ʘʚʪʦʧʩʽʡʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʜʦʟʚʦʣʷʻ ʪʽʣʴʢʠ ʢʦʥʩʪʘʪʫʚʘʪʠ ʚʥʫʪʨʽʰʥʴʦ ʩʪʘʮʽʦʥʘʨʥʫ ʣʝʪʘʣʴʥʽʩʪʴ ʽ 

ʥʝ ʚʽʜʦʙʨʘʞʘʻ ʪʝʥʜʝʥʮʽʡ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʫ ʟʘʛʘʣʴʥʽʡ ʧʦʧʫʣʷʮʽʾ.  

ʂʽʣʴʢʽʩʪʴ ʘʚʪʦʧʩʽʡ ʟ ʙʘʛʘʪʦʧʨʦʬʽʣʴʥʠʭ ʣʽʢʘʨʝʥʴ ʪʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ 

ʤʝʜʠʯʥʠʭ ʟʘʢʣʘʜʽʚ  ʙʫʣʘ ʤʘʡʞʝ ʦʜʥʘʢʦʚʦʶ: ʫ ʧʝʨʰʽʡ ʛʨʫʧʽ (ʙʘʛʘʪʦʧʨʦʬʽʣʴʥʽ 

ʣʽʢʘʨʥʽ) ʚʠʧʘʜʢʠ ʮʠʨʦʟʫ ʪʘ ʮʠʨʦʪʠʯʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʩʢʣʘʜʘʣʠ ʚ ʩʝʨʝʜʥʴʦʤʫ 

17%, ʘ  ʚ ʜʨʫʛʽʡ ʛʨʫʧʽ (ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʟʘʢʣʘʜʠ) ï 14,5%. ʎʝ, ʽʤʦʚʽʨʥʦ, ʤʦʞʥʘ 

ʧʦʷʩʥʠʪʠ ʚʢʣʶʯʝʥʥʷʤ ʫ ʜʨʫʛʫ ʛʨʫʧʫ ʤʝʜʠʯʥʠʭ ʫʩʪʘʥʦʚ ʨʽʟʥʦʛʦ ʥʘʧʨʷʤʢʫ 

ʩʧʝʮʽʘʣʽʟʘʮʽʾ, ʱʦ ʥʘʙʣʠʞʫʻ ʦʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦ ʜʘʥʠʭ ʧʦ 

ʙʘʛʘʪʦʧʨʦʬʽʣʴʥʠʤ ʣʽʢʘʨʥʷʤ.    

 

3.2 ʉʪʘʪʝʚʦ-ʚʽʢʦʚʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʠ ʮʠʨʦʟʘʭ ʧʝʯʽʥʢʠ ʚʧʨʦʜʦʚʞ 2001-

2010 ʨ.ʨ 

 

ʋʧʨʦʜʦʚʞ ʫʩʴʦʛʦ ʯʘʩʫ ʜʦʩʣʜ̔ʞʝʥʥʷ (2001-2010 ʨ.ʨ.) ʩʝʨʝʜ ʧʦʤʝʨʣʠʭ ʚʜ̔ 

ʮʠʨʦʟʫ ʧʝʯʽʥʢʠ (ʪʘʙʣ.3.2) ʩʪʘʙʣ̔ʴʥʦ ʧʝʨʝʚʘʞʘʣʠ  ʯʦʣʦʚʢ̔ʠ (ʨ<0,001). ʏʘʩʪʢʘ 

ʚʠʧʘʜʢʽʚ ʫʨʘʞʝʥʥʷ ʧʝʯʽʥʢʠ ʫ ʦʩʽʙ ʯʦʣʦʚʽʯʦʾ ʩʪʘʪʽ ʩʢʣʘʜʘʣʘ ʧʨʠʙʣʠʟʥʦ ʜʚʽ 

ʪʨʝʪʠʥʠ ï 68,3% (95% ɼɯ 65,6-70,9%), ʘ ʫ ʞʽʥʦʢ ʮʠʨʦʟ ʧʝʯʽʥʢʠ ʙʫʚ 

ʜʽʘʛʥʦʩʪʦʚʘʥʠʡ ʣʠʰʝ ʫ 31,7% . 

ʉʝʨʝʜʥʽʡ ʚʽʢ ʧʦʤʝʨʣʠʭ ʚʽʜ ʮʠʨʦʟʫ ʧʝʯʽʥʢʠ ʚʧʨʦʜʦʚʞ ʜʦʩʣʽʜʞʫʚʘʥʦʾ 

ʜʝʢʘʜʠ  ʩʢʣʘʜʘʚ 54,62Ñ14,42 ʨʦʢʠ. ɺʽʜʤʽʥʥʦʩʪʽ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʧʨʦʪʷʛʦʤ 

ʜʝʩʷʪʠ ʨʦʢʽʚ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʣʠʩʴ, ʙʫʣʠ ʥʝʟʥʘʯʥʠʤʠ (ʩʪʘʪʠʩʪʠʯʥʦ 

ʥʝʟʥʘʯʫʱʠʤʠ). 
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ʊʘʙʣʠʮʷ 3.2 ï ʉʪʘʪʝʚʦ-ʚʽʢʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʢʠ ʚʠʧʘʜʢʽʚ ʮʠʨʦʟʫ ʧʝʯʽʥʢʠ ʟʘ 

2001-2010 ʨ.ʨ. 

ʈʦʢʠ ɺʽʢ (MÑs) ʏʦʣʦʚʽʢʠ ɾʽʥʢʠ ʈʘʟʦʤ 

ɸʙʩ. % ɸʙʩ. % ɸʙʩ. 

2001 51,2Ñ15,4 61 74,4 21 25,6 82 

2002 55Ñ15,7 57 66,3 29 33,7 86 

2003 56Ñ14,1 71 65,1 38 34,9 109 

2004 56,6Ñ14,7 82 74,5 28 25,5 110 

2005 54,6Ñ13,1 95 65,1 51 34,9 146 

2006 53,6Ñ13,4 105 68,2 49 31,8 154 

2007 54,9Ñ14,1 112 65,9 58 34,1 170 

2008 52,3Ñ14,1 90 70,9 37 29,1 127 

2009 55,7Ñ15,4 107 67,3 52 32,7 159 

2010 55,9Ñ14,9 65 69,1 29 30,9 94 

2001-10 54,6Ñ14,4 845 68,3 392 31,7 1237 

 

 

3.3 ɽʪʽʦʣʦʛʽʯʥʠʡ ʧʨʦʬʽʣʴ ʮʠʨʦʟʫ ʧʝʯʽʥʢʠ 

 

ʇʨʠ ʚʠʚʯʝʥʥʽ ʧʨʦʪʦʢʦʣʽʚ ʨʦʟʪʠʥʽʚ ʚʠʷʚʣʷʣʠʩʴ ʦʩʥʦʚʥʽ ʝʪʽʦʣʦʛʽʯʥʽ 

ʯʠʥʥʠʢʠ, ʤʦʞʣʠʚʽ ʜʦʜʘʪʢʦʚʽ ʧʘʪʦʛʝʥʝʪʠʯʥʽ ʬʘʢʪʦʨʠ, ʘ ʪʘʢʦʞ ʦʩʦʙʣʠʚʦʩʪʽ 

ʧʝʨʝʙʽʛʫ ʟʘʭʚʦʨʶʚʘʥʥʷ (ʩʪʘʪʝʚʦ-ʚʽʢʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʦʩʥʦʚʥʝ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʙʝʟʧʦʩʝʨʝʜʥʷ ʧʨʠʯʠʥʘ ʩʤʝʨʪʽ). 

ɼʣʷ ʘʥʘʣʽʟʫ ʝʪʽʦʣʦʛʽʯʥʦʛʦ ʧʨʦʬʽʣʶ ʫ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʛʨʫʧʽ ʧʝʨʰ ʟʘ ʚʩʝ 

ʙʫʣʠ ʚʠʜʽʣʝʥʽ ʚʠʧʘʜʢʠ ʘʣʢʦʛʦʣʴʥʦʛʦ ʫʨʘʞʝʥʥʷ ʪʘ ʚʽʨʫʩʥʦʛʦ ʛʝʧʘʪʠʪʫ, ʱʦ 

ʟʫʤʦʚʣʝʥʦ ʚʽʜʥʦʩʥʦʶ ʜʦʩʪʦʚʽʨʥʽʩʪʶ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʢʨʠʪʝʨʽʾʚ ʮʽʻʾ ʧʘʪʦʣʦʛʽʾ ʪʘ 

ʣʝʛʢʽʩʪʶ ʚʽʜʙʦʨʫ. ɺ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʽʯʥʦʤʫ ʜʽʘʛʥʦʟʽ ʮʽ ʚʠʜʠ ʧʘʪʦʣʦʛʽʾ, ʷʢ 

ʧʨʘʚʠʣʦ ʨʦʟʮʽʥʶʚʘʣʠʩʴ ʷʢ ʦʩʥʦʚʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʷʢʝ ʧʨʠʟʚʝʣʦ ʜʦ ʩʤʝʨʪʽ 

ʭʚʦʨʦʛʦ. ɸʣʢʦʛʦʣʴʥʠʡ ʛʝʥʝʟ ʟʤʽʥ ʫ ʧʝʯʽʥʮʽ ʚʚʘʞʘʣʠ ʜʦʩʪʦʚʽʨʥʠʤ, ʷʢʱʦ ʙʫʣʠ 
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ʜʘʥʽ ʘʥʘʤʥʝʟʫ ʧʨʦ ʪʨʠʚʘʣʝ ʟʣʦʚʞʠʚʘʥʥʷ ʘʣʢʦʛʦʣʝʤ (8-15 ʨʦʢʽʚ) ʪʘ 

ʧʦʟʘʧʝʯʽʥʢʦʚʽ ʤʦʨʬʦʣʦʛʽʯʥʽ ʧʨʦʷʚʠ ʘʣʢʦʛʦʣʴʥʦʾ ʭʚʦʨʦʙʠ.  ɼʽʘʛʥʦʟ ñʚʽʨʫʩʥʠʡ 

ʛʝʧʘʪʠʪò ʙʘʟʫʚʘʚʩʷ ʥʘ  ʜʘʥʠʭ ʘʥʘʤʥʝʟʫ, ʧʦʟʠʪʠʚʥʠʭ ʩʝʨʦʣʦʛʽʯʥʠʭ ʤʘʨʢʝʨʘʭ.  

ʋ ʚʝʣʠʢʽʡ ʛʨʫʧʽ ʚʠʧʘʜʢʽʚ, ʱʦ ʟʘʣʠʰʠʣʠʩʴ, ʙʫʣʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʽʥʰʽ 

ʤʦʞʣʠʚʽ ʯʠʥʥʠʢʠ, ʷʢʽ ʤʦʛʣʠ ʚʽʜʽʛʨʘʪʠ ʨʦʣʴ ʫ ʧʘʪʦʛʝʥʝʟʽ ʫʨʘʞʝʥʴ ʧʝʯʽʥʢʠ. 

ʇʝʨʰ ʟʘ ʚʩʝ ʙʫʣʦ ʚʠʜʽʣʝʥʦ ʛʨʫʧʫ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʨʦʟʮʽʥʶʶʪʴʩʷ ʷʢ ʜʦʩʪʦʚʽʨʥʽ 

ʧʨʦʷʚʠ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ ï ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ ʽʥʩʫʣʽʥʫ, ʦʞʠʨʽʥʥʷ, 

ʜʠʩʣʽʧʽʜʝʤʽʷ ʪʘ ʛʽʧʝʨʪʝʥʟʽʷ. ɿʤʽʥʠ ʚ ʧʝʯʽʥʮʽ ʧʨʠ ʦʧʠʩʘʥʦʤʫ 

ʩʠʤʧʪʦʤʦʢʦʤʧʣʝʢʩʽ ʨʦʟʮʽʥʶʚʘʣʠʩʴ ʷʢ ʮʠʨʦʟ ʚʥʘʩʣʽʜʦʢ ʥʝʘʣʢʦʛʦʣʴʥʦʛʦ 

ʩʪʝʘʪʦʛʝʧʘʪʠʪʫ (ʅɸʉɻ). ʇʨʠ ʧʽʜʪʚʝʨʜʞʝʥʥʽ ʨʦʣʽ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ 

ʦʩʥʦʚʥʫ ʫʚʘʛʫ ʟʚʝʨʪʘʣʠ ʥʘ ʤʦʨʬʦʣʦʛʽʯʥʽ ʧʨʦʷʚʠ ʦʧʠʩʘʥʠʭ ʧʨʦʮʝʩʽʚ, ʘʣʝ ʧʦ 

ʤʦʞʣʠʚʦʩʪʽ ʚʨʘʭʦʚʫʚʘʣʠʩʴ ʽ ʢʣʽʥʽʯʥʽ ʜʘʥʽ. ʄʘʪʝʨʽʘʣʠ ʘʚʪʦʧʩʽʡʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʷʣʠ ʚʠʷʚʠʪʠ ʦʟʥʘʢʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪ̔ ʜʦ ʽʥʩʫʣʽʥʫ (ʮʫʢʨʦʚʠʡ 

ʜʽʘʙʝʪ - ʟʤʽʥʠ ʩʪʽʥʦʢ ʩʫʜʠʥ (ʬʽʙʨʦʟʥʦ-ʣʽʧʽʜʥʽ ʙʣʷʰʢʠ, ʩʢʣʝʨʦʟ, ʛʽʘʣʽʥʦʟ, 

ʧʦʪʦʚʱʝʥʥʷ ʙʘʟʘʣʴʥʠʭ ʤʝʤʙʨʘʥ), ʥʘʩʣʽʜʢʠ ʤʘʢʨʦ- ʪʘ ʤʽʢʨʦʘʥʛʽʦʧʘʪʽʾ 

(ʽʰʝʤʽʯʥʽ ʨʦʟʣʘʜʠ, ʛʣʦʤʝʨʫʣʦʩʢʣʝʨʦʟ), ʜʽʘʛʥʦʩʪʦʚʘʥʽ ʚ ʢʣʽʥʽʮʽ ʛʽʧʝʨʛʣʽʢʝʤʽʷ, 

ʧʦʣʽʥʝʡʨʦʧʘʪʽʷ, ʫʨʘʞʝʥʥʷ ʦʯʝʡ); ʦʞʠʨʽʥʥʷ (ʽʥʜʝʢʩ ʤʘʩʠ ʪʽʣʘ, ʪʠʧ ʦʞʠʨʽʥʥʷ, 

ʪʦʚʱʠʥʘ ʞʠʨʦʚʦʾ ʢʣʽʪʢʦʚʠʥʠ ʥʘ ʧʝʨʝʜʥʽʡ ʯʝʨʝʚʥʽʡ ʩʪʽʥʮʽ); ʜʠʩʣʽʧʽʜʝʤʽʾ 

(ʫʨʘʞʝʥʥʷ ʦʩʥʦʚʥʠʭ ʩʫʜʠʥʥʠʭ ʙʘʩʝʡʥʽʚ ï ʘʦʨʪʘ, ʢʦʨʦʥʘʨʥʽ, ʮʝʨʝʙʨʘʣʴʥʽ, 

ʤʝʟʝʥʪʝʨʽʘʣʴʥʽ, ʥʠʨʢʦʚʽ ʪʘ ʘʨʪʝʨʽʾ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ; ʟʤʽʥʠ ʩʫʜʠʥʥʦʾ ʩʪʽʥʢʠ ʪʘ 

ʽʰʝʤʽʯʥʽ ʨʦʟʣʘʜʠ ʚ ʧʘʨʝʥʭʽʤʽ);  ʛʽʧʝʨʪʝʥʟʽʾ (ʩʢʣʝʨʦʟ ʪʘ  ʛʽʘʣʽʥʦʟ ʩʪʽʥʦʢ ʘʨʪʝʨʽʡ 

ʪʘ ʘʨʪʝʨʽʦʣ, ʛʽʧʝʨʪʨʦʬʽʷ ʩʪʽʥʦʢ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʫ ʩʝʨʮʷ, ʥʝʬʨʦʩʢʣʝʨʦʟ).  

ʋ ʟʥʘʯʥʽʡ ʯʘʩʪʠʥʽ ʚʠʧʘʜʢʽʚ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʧʦʻʜʥʘʥʥʷ  ʦʧʠʩʘʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʤʽʞ ʩʦʙʦʶ ʘʙʦ ʟ ʽʥʰʠʤʠ ʭʚʦʨʦʙʘʤʠ. ʊʦʤʫ  ʦʢʨʝʤʫ ʛʨʫʧʫ ʩʢʣʘʣʠ 

ʭʚʦʨʽ ʟ ʧʦʻʜʥʘʥʦʶ ʧʘʪʦʣʦʛʽʻʶ (ʇʇ). 

ʗʢʱʦ ʞ ʘʥʘʣʽʟ ʘʚʪʦʧʩʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʩʚʽʜʯʠʚ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʽʥʰʠʭ 

ʝʪʽʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ (ʙʽʣʽʘʨʥʽ ʫʨʘʞʝʥʥʷ ï ʚʪʦʨʠʥʥʠʡ  ʙʽʣʽʘʨʥʠʡ ʮʠʨʦʟ, 

ʘʚʪʦʽʤʫʥʥʽ ʧʨʦʮʝʩʠ ï ʛʝʧʘʪʠʪ, ʩʢʣʝʨʦʟʫʶʯʠʡ ʭʦʣʘʥʛʽʪ, ʧʝʨʚʠʥʥʠʡ ʙʽʣʽʘʨʥʠʡ 

ʮʠʨʦʟ, ʪʦʢʩʠʥʠ ʪʘ ʤʝʜʠʢʘʤʝʥʪʠ, ʘʤʽʣʦʾʜʦʟ, ʛʝʤʦʭʨʦʤʘʪʦʟ) ʘʙʦ ʧʨʠʯʠʥʥʽ 
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ʬʘʢʪʦʨʠ ʥʝ ʙʫʣʠ ʚʠʷʚʣʝʥʽ (ʢʨʠʧʪʦʛʝʥʥʠʡ ʮʠʨʦʟ), ʚʠʧʘʜʢʠ ʚʽʜʥʦʩʠʣʠʩʴ ʜʦ 

ʦʩʪʘʥʥʴʦʾ ʛʨʫʧʠ ï çʽʥʰʽè.  

ʊʘʢʠʤ ʯʠʥʦʤ ʙʫʣʦ ʚʠʜʽʣʝʥʦ 5 ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ ʛʨʫʧ ʮʠʨʦʟʫ ʧʝʯʽʥʢʠ: 

ʮʠʨʦʟ ʟʫʤʦʚʣʝʥʠʡ ɸʉɻ, ʧʦʩʪʚʽʨʫʩʥʠʡ ʮʠʨʦʟ, ʮʠʨʦʟ, ʫʤʦʚʣʝʥʠʡ ʅɸʉɻ, ʮʠʨʦʟ 

ʧʨʠ ʧʦʻʜʥʘʥʽʡ ʧʘʪʦʣʦʛʽʾ ʧʝʯʽʥʢʠ ʪʘ ʮʠʨʦʟʠ ʽʥʰʦʛʦ ʧʦʭʦʜʞʝʥʥʷ.  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʯʘʩʪʦʢ, ʷʢʽ ʩʢʣʘʜʘʣʠ ʦʩʥʦʚʥʽ ʧʘʪʦʛʝʥʝʪʠʯʥʽ ʛʨʫʧʠ, 

ʚʧʨʦʜʦʚʞ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʝʨʽʦʜʫ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.3.2. 

 

 

ʈʠʩʫʥʦʢ 3.2 ï ɽʪʽʦʣʦʛʽʯʥʠʡ ʧʨʦʬʽʣʴ ʘʚʪʦʧʩʽʡʥʠʭ ʚʠʧʘʜʢʽʚ ʮʠʨʦʟʫ ʧʝʯʽʥʢʠ ʟʘ 

10 ʨʦʢʽʚ (2001-2010 ʨ.ʨ.), ʟʫʤʦʚʣʝʥʦʛʦ ʘʣʢʦʛʦʣʴʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʠʪʦʤ (ɸʉɻ), 

ʚʽʨʫʩʥʠʤ ʛʝʧʘʪʠʪʦʤ (ɺɻ), ʥʝʘʣʢʦʛʦʣʴʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʠʪʦʤ (ʅɸʉɻ), 

ʧʦʻʜʥʘʥʦʶ ʧʘʪʦʣʦʛʽʻʶ (ʇʇ) ʪʘ ʽʥʰʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ 

 

ɸʥʘʣʽʟ ʯʘʩʪʦʪʠ ʦʢʨʝʤʠʭ ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ ʚʘʨʽʘʥʪʽʚ ʮʠʨʦʟʫ ʧʨʦʪʷʛʦʤ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ 10 ʨʦʢʽʚ  (ʨʠʩ.3.2) ʚʠʷʚʠʚ, ʱʦ ʚ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ 

ʚʠʧʘʜʢʽʚ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʘʣʢʦʛʦʣʴʥʠʡ ʮʠʨʦʟ ʧʝʯʽʥʢʠ, ʯʘʩʪʦʪʘ ʷʢʦʛʦ ʢʦʣʠʚʘʣʘʩʴ 

ʚʽʜ 41,5% ʜʦ  62,9% ʽ ʚ ʩʝʨʝʜʥʴʦʤʫ ʩʢʣʘʜʘʣʘ 53,03%. ɯʥʰʽ ʧʘʪʦʣʦʛʽʯʥʽ 

ʬʘʢʪʦʨʠ ʧʨʠʟʚʦʜʠʣʠ ʜʦ ʨʦʟʚʠʪʢʫ ʮʠʨʦʟʫ ʨʽʜʰʝ: ɺɻ ʫ 0-12,8% (ʩʝʨʝʜʥʻ ï 
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8,17% ); ʅɸʉɻ ʫ 7,1-22% (ʩʝʨʝʜʥʻ ï 13,9% ); ʇʇ ʫ 3,06-25,5% (ʩʝʨʝʜʥʻ ï 

20,45%); ʽʥʰʽ ʫ 0,59-9,3% (ʩʝʨʝʜʥʻ ï 4,45%) [213,214]. 

ʇʨʠ ʧʦʨʽʚʥʷʣʴʥʦʤʫ ʘʥʘʣʽʟʽ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ 

ʯʘʩʪʦʪʽ  ʨʽʟʥʠʭ ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ ʬʦʨʤ ʮʠʨʦʟʫ ʧʨʦʪʷʛʦʤ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ 

ʧʝʨʽʦʜʫ ʥʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ.  

ʆʢʨʝʤʦ ʩʣʽʜ ʟʫʧʠʥʠʪʠʩʴ ʥʘ ʯʘʩʪʦʪʽ ʧʦʩʪʚʽʨʫʩʥʠʭ ʮʠʨʦʟʽʚ, ʦʩʢʽʣʴʢʠ ʚ ʮʶ 

ʛʨʫʧʫ ʚʢʣʶʯʘʣʠʩʴ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʟʫʤʦʚʣʝʥʽ ʛʝʧʘʪʠʪʦʤ çɺè, ʛʝʧʘʪʠʪʦʤ çʉè ʪʘ 

ʾʭ ʧʦʻʜʥʘʥʥʷʤ (ʨʠʩ.3.3)  

 

 

ʈʠʩʫʥʦʢ 3.3 ï ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʯʘʩʪʦʪʠ ʮʠʨʦʟʽʚ ʧʝʯʽʥʢʠ, ʟʫʤʦʚʣʝʥʠʭ 

ʚʽʨʫʩʥʠʤʠ ʛʝʧʘʪʠʪʘʤʠ çɺè (ɺɻɺ),  çʉè (ɺɻʉ) ʪʘ ʾʭ ʧʦʻʜʥʘʥʥʷʤ (ɺɻɺ+ʉ), 

ʧʨʦʪʷʛʦʤ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 10 ʨʦʢʽʚ 

 

ʇʦʻʜʥʘʥʽ ʚʠʧʘʜʢʠ ɺɻʉ ʪʘ ɺɻɺ+ʉ ʟô̫ ʚʠʣʠʩʴ, ʧʦʯʠʥʘʶʯʠ ʟ 2006 ʨʦʢʫ. ɺ 

ʮʽʣʦʤʫ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʨʦʩʪʘʥʥʷ ʯʘʩʪʢʠ ʮʠʨʦʟʽʚ, ʟʫʤʦʚʣʝʥʠʭ 

ɺɻʉ ʪʘ ɺɻɺ+ʉ ï ʩʫʤʘʨʥʦ 42 (63,6%) ʧʨʦʪʠ 16 (47,%)  (ʨ=0,094 ʜʚʦʩʪʦʨʦʥʥʽʡ 

ʪʦʯʥʠʡ ʢʨʠʪʝʨʽʡ ʌʽʰʝʨʘ), ʱʦ, ʚʽʨʦʛʽʜʥʦ, ʚʽʜʦʙʨʘʞʘʻ ʷʢ ʟʙʽʣʴʰʝʥʥʷʤ 

ʧʦʰʠʨʝʥʦʩʪʽ ʜʘʥʦʾ ʧʘʪʦʣʦʛʽʾ, ʪʘʢ ʽ ʧʦʢʨʘʱʝʥʥʷ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, 
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ʟʦʢʨʝʤʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʇʃʈ ʜʣʷ ʧʨʠʞʠʪʪʻʚʦʛʦ ʚʠʷʚʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ 

ʤʘʨʢʝʨʽʚ. ɺʽʜʧʦʚʽʜʥʦ, ʟʥʘʯʫʱʦʶ ʙʫʣʘ ʚʽʜʤʽʥʥʽʩʪʴ ʫ ʯʘʩʪʦʪʽ ʧʦʻʜʥʘʥʠʭ ɺɻ ï 

26,7% ʧʨʦʪʠ 0 (ʨ<0,001). 

ʇʨʠ ʘʥʘʣʽʟʽ ʛʨʫʧʠ ʧʦʻʜʥʘʥʦʾ ʧʘʪʦʣʦʛʽʾ ʤʦʞʥʘ ʚʠʨʽʟʥʠʪʠ ʜʚʘ ʘʩʧʝʢʪʠ: 1) 

ʯʘʩʪʢʘ ʢʦʥʢʨʝʪʥʦʾ ʧʘʪʦʣʦʛʽʾ ʷʢ ʩʢʣʘʜʦʚʦʾ (ʫ ʨʽʟʥʠʭ ʢʦʤʙʽʥʘʮʽʷʭ) ʚ ʫʩʽʡ ʚʠʙʽʨʮʽ  

ʽ 2) ʥʘʡʯʘʩʪʽʰʽ ʢʦʥʢʨʝʪʥʽ ʢʦʤʙʽʥʘʮʽʾ (ʨʠʩ. 3.4). 
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ʈʠʩʫʥʦʢ 3.4 ï ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʯʘʩʪʦʪʠ ʮʠʨʦʟʽʚ ʧʝʯʽʥʢʠ, ʟʫʤʦʚʣʝʥʠʭ ʨʽʟʥʠʤʠ 

ʚʘʨʽʘʥʪʘʤʠ ʧʦʻʜʥʘʥʦʾ ʧʘʪʦʣʦʛʽʾ (ʇʇ): ʘʣʢʦʛʦʣʴʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʠʪʦʤ  ʚ 

ʧʦʻʜʥʘʥʥʽ ʟ ʚʽʨʫʩʥʠʤ ʛʝʧʘʪʠʪʦʤ (ɸʉɻ+ɺɻ); ʘʣʢʦʛʦʣʴʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʠʪʦʤ ʚ 

ʧʦʻʜʥʘʥʥʽ ʟ ʥʝʘʣʢʦʛʦʣʴʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʠʪʦʤ (ɸʉɻ+ʅɸʉɻ); ʥʝʘʣʢʦʛʦʣʴʥʠʤ 

ʩʪʝʘʪʦʛʝʧʘʪʠʪʦʤ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʚʽʨʫʩʥʠʤ ʛʝʧʘʪʠʪʦʤ (ʅɸʉɻ+ɺɻ); 

ʥʝʘʣʢʦʛʦʣʴʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʠʪʦʤ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʤʫʩʢʘʪʥʠʤ ʩʢʣʝʨʦʟʦʤ 

(ʅɸʉɻ+ʄ) 

 

ʅʝʟʘʧʝʨʝʯʥʦ ʜʦʤʽʥʫʶʯʠʤ ʙʫʚ ʅɸʉɻ ï ʡʦʛʦ ʚ ʨʽʟʥʠʭ ʢʦʤʙʽʥʘʮʽʷʭ 

ʚʠʷʚʣʝʥʦ ʫ 92,2% ʚʠʧʘʜʢʽʚ ʮʠʨʦʟʫ ʧʦʻʜʥʘʥʦʾ ʝʪʽʦʣʦʛʽʾ. ɼʨʫʛʝ ʤʽʩʮʝ ʧʦʩʽʜʘʚ 

ɸʉɻ ï 42,8% ʭʚʦʨʠʭ. ɿ ʢʦʥʢʨʝʪʥʠʭ ʢʦʤʙʽʥʘʮʽʡ ʫ ʧʦʣʦʚʠʥʽ ʫʩʽʭ ʚʠʧʘʜʢʽʚ 

ʚʠʷʚʣʷʚʩʷ ʮʠʨʦʟ, ʟʫʤʦʚʣʝʥʠʡ ʧʦʻʜʥʘʥʥʷʤ ʅɸʉɻ ʪʘ çʤʫʩʢʘʪʥʦʛʦ ʩʢʣʝʨʦʟʫè 

% 
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ʧʦʚôʷʟʘʥʦʛʦ ʟ ʭʨʦʥʽʯʥʠʤ ʚʝʥʦʟʥʠʤ ʟʘʩʪʦʻʤ (ʭʨʦʥʽʯʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʣʝʛʝʥʴ, 

ʚʘʜʠ ʩʝʨʮʷ, ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʟʤʽʰʘʥʦʛʦ ʪʠʧʫ) 50,9%. ɼʝʱʦ 

ʨʽʜʰʝ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʮʠʨʦʟ, ʱʦ ʨʦʟʚʠʚʘʚʩʷ ʚʥʘʩʣʽʜʦʢ ʧʦʻʜʥʘʥʥʷ ɸʉɻ ʪʘ 

ʅɸʉɻ (41,1%). ɺʘʨʽʘʥʪʠ ʧʦʻʜʥʘʥʥʷ ʚʽʨʫʩʥʦʛʦ ʛʝʧʘʪʠʪʫ ʟ ɸʉɻ ʪʘ ʅɸʉɻ 

ʟʫʩʪʨʽʯʘʣʠʩʴ ʧʦʨʽʚʥʷʥʦ ʨʽʜʢʦ. 

ɸʥʘʣʽʟ ʪʘʢʠʭ ʢʦʤʙʽʥʘʮʽʡ ʟʤʫʰʫʻ ʪʘʢʦʞ ʜʝʱʦ ʽʥʘʢʰʝ ʛʣʷʥʫʪʠ ʥʘ 

ʝʪʽʦʣʦʛʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʫʩʽʭ ʚʠʧʘʜʢʽʚ ʮʠʨʦʟʫ, ʦʩʢʽʣʴʢʠ ʚ ʪʘʢʦʤʫ ʨʘʟʽ ʯʘʩʪʦʪʘ 

ʅɸʉɻ ʩʝʨʝʜ ʫʩʽʭ ʭʚʦʨʠʭ ʩʷʛʘʻ ʪʨʝʪʠʥʠ ï 35,2%, ʘ ɸʉɻ ʜʚʦʭ ʪʨʝʪʠʥ ï 61,9%. 

ʅʘʪʦʤʽʩʪʴ ʯʘʩʪʢʘ ʇʇ ʟʥʠʞʫʻʪʴʩʷ ʜʦ 8,9%. 

ʎʽʣʢʦʤ ʣʦʛʽʯʥʦ, ʱʦ ʯʦʣʦʚʽʢʠ ʩʪʘʥʦʚʣʷʪʴ ʟʥʘʯʫʱʫ ʙʽʣʴʰʽʩʪʴ ʩʝʨʝʜ ʫʩʽʭ 

ʛʨʫʧ, ʟʘ ʚʠʥʷʪʢʦʤ  ɺɻ (ʚʽʨʦʛʽʜʥʦ ʫ ʞʽʥʦʢ ʤʦʞʫʪʴ ʚʽʜʽʛʨʘʚʘʪʠ ʨʦʣʴ ʢʦʩʤʝʪʠʯʥʽ 

ʪʘ ʛʽʥʝʢʦʣʦʛʽʯʥʽ ʧʨʦʮʝʜʫʨʠ) (ʪʘʙʣ.3.3) 

 

ʊʘʙʣʠʮʷ 3.3 ï ʉʪʘʪʝʚʦ-ʚʽʢʦʚʠʡ ʨʦʟʧʦʜʽʣ ʫ ʛʨʫʧʘʭ ʮʠʨʦʟʫ, ʟʫʤʦʚʣʝʥʦʛʦ 

ʘʣʢʦʛʦʣʴʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʠʪʦʤ (ɸʉɻ), ʚʽʨʫʩʥʠʤ ʛʝʧʘʪʠʪʦʤ (ɺɻ), 

ʥʝʘʣʢʦʛʦʣʴʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʠʪʦʤ (ʅɸʉɻ), ʧʦʻʜʥʘʥʦʶ ʧʘʪʦʣʦʛʽʻʶ (ʇʇ) ʪʘ 

ʽʥʰʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ 

ɻʨʫʧʘ ɺʽʢ (MÑs) ʏʦʣʦʚʽʢʠ ɾʽʥʢʠ ʈʘʟʦʤ 

ɸʙʩ. % ɸʙʩ. % ɸʙʩ. 

ɸʉɻ 50,1Ñ11,8 494 75,30 162 24,70 656 

ɺɻ 46,8Ñ15,9 42 42,00 58 58,00 100 

ʅɸʉɻ 65,3Ñ11,7 105 61,05 67 38,95 172 

ʇʇ 61,9Ñ13,8 173 68,38 80 31,62 253 

ɯʥʰʽ 55,3Ñ17,2 31 55,36 25 44,64 56 

ʈʘʟʦʤ 54,6Ñ14,4 845 68,31 392 31,69 1237 

 

ʅʘʡʩʪʘʨʰʠʤʠ ʙʫʣʠ ʧʦʤʝʨʣʽ ʟ ʅɸʉɻ (ʩʝʨʝʜʥʽʡ ʚʽʢ 65,3Ñ11,7), 

ʥʘʡʤʦʣʦʜʰʠʤʠ ï ʟ ɺɻ (ʩʝʨʝʜʥʽʡ ʚʽʢ 46,8Ñ15,9). ɿʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʧʨʠ 

ʧʦʨʽʚʥʷʥʥʽ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʨʫʧʘʭ ʥʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ. 
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3.4 ʆʩʦʙʣʠʚʦʩʪʽ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʭʨʦʥʽʯʥʦʛʦ ʛʝʧʘʪʠʪʫ ʫ ʮʠʨʦʟ ʧʨʠ ʨʽʟʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʥʷʭ. 

 

ʇʨʠ ʚʠʚʯʝʥʥʽ ʤʘʪʝʨʽʘʣʽʚ ʘʚʪʦʧʩʽʡ (ʧʨʦʪʦʢʦʣʽʚ ʨʦʟʪʠʥʽʚ ʪʘ ʛʽʩʪʦʣʦʛʽʯʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ) ʩʝʨʝʜ ʚʠʧʘʜʢʽʚ, ʜʝ ʙʫʚ ʜʽʘʛʥʦʩʪʦʚʘʥʠʡ ʮʠʨʦʟ ʧʝʯʽʥʢʠ, ʙʫʣʦ 

ʚʠʜʽʣʝʥʦ ʚʘʨʽʘʥʪʠ ʮʠʨʦʟʫ ʧʝʯʽʥʢʠ (ʎʇ) ʪʘ ʥʝʧʦʚʥʦʛʦ ʩʝʧʪʘʣʴʥʦʛʦ ʮʠʨʦʟʫ 

ʧʝʯʽʥʢʠ (ʅʉʎʇ) (ʪʘʙʣ.3.4). ɼʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʮʠʭ ʜʚʦʭ ʩʪʘʥʽʚ  ʙʘʟʫʚʘʣʦʩʴ ʥʘ 

ʥʘʩʪʫʧʥʠʭ ʢʨʠʪʝʨʽʷʭ: ʥʘʷʚʥʽʩʪʴ ʢʣʽʥʽʯʥʠʭ ʦʟʥʘʢ ʜʝʢʦʤʧʝʥʩʘʮʽʾ ʬʫʥʢʮʽʾ 

ʧʝʯʽʥʢʠ (ʧʦʨʪʘʣʴʥʘ ʛʽʧʝʨʪʝʥʟʽʷ, ʛʝʧʘʪʘʨʛʽʷ, ʚʠʨʘʞʝʥʘ ʞʦʚʪʷʥʠʮʷ) ʪʘ 

ʚʠʷʚʣʝʥʥʷ ʯʽʪʢʦʾ ʥʦʜʫʣʷʨʥʦʩʪʽ ʧʨʠ ʛʽʩʪʦʣʦʛʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʧʘʜʢʽʚ ʟ  

ʮʠʨʦʟʦʤ. ʇʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʠʭ ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʽʚ ʪʘ  ʛʽʩʪʦʣʦʛʽʯʥʠʭ 

ʟʤʽʥ ʙʫʚ ʜʽʘʛʥʦʩʪʦʚʘʥʠʡ ʥʝʧʦʚʥʠʡ ʩʝʧʪʘʣʴʥʠʡ ʮʠʨʦʟ (ʤʽʢʨʦʩʢʦʧʽʯʥʦ ï 

ʩʝʧʪʘʣʴʥʠʡ ʩʢʣʝʨʦʟ, ʤʽʩʮʷʤʠ ʟ ʬʦʨʤʫʚʘʥʥʷʤ  ʥʝʯʽʪʢʦ ʦʙʤʝʞʝʥʠʭ ʚʫʟʣʽʚ) 

[215,216].  

 

ʊʘʙʣʠʮʷ 3.4 ï ʏʘʩʪʦʪʘ ʚʠʧʘʜʢʽʚ ʥʝʧʦʚʥʦʛʦ ʩʝʧʪʘʣʴʥʦʦ ʮʠʨʦʟʫ ʧʝʯʽʥʢʠ 

(ʅʉʎʇ) ʪʘ ʮʠʨʦʟʫ ʧʝʯʽʥʢʠ (ʎʇ) ʧʨʠ ʮʠʨʦʟʽ, ʟʫʤʦʚʣʝʥʦʤʫ ʘʣʢʦʛʦʣʴʥʠʤ 

ʩʪʝʘʪʦʛʝʧʘʪʠʪʦʤ (ɸʉɻ), ʚʽʨʫʩʥʠʤ ʛʝʧʘʪʠʪʦʤ (ɺɻ), ʥʝʘʣʢʦʛʦʣʴʥʠʤ 

ʩʪʝʘʪʦʛʝʧʘʪʠʪʦʤ (ʅɸʉɻ), ʧʦʻʜʥʘʥʦʶ ʧʘʪʦʣʦʛʽʻʶ (ʇʇ) ʪʘ ʽʥʰʠʤʠ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ 

 

ɻʨʫʧʘ ʅʉʎʇ ʎʇ ɿʘʛʘʣʴʥʘ 

ʢʽʣʴʢʽʩʪʴ ɸʙʩ. % ɸʙʩ. % 

ɸʉɻ 130 19,82 526 80,18 656 

ɺɻ 47 47,00 53 53,00 100 

ʅɸʉɻ 116 67,44 56 32,56 172 

ʇʇ 139 54,94 114 45,06 253 

ɯʥʰ̔ 19 33,93 37 66,07 56 

ʈʘʟʦʤ 451 36,46 786 63,54 1237 
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ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʫ ʜʦʩʣʽʜʞʝʥʦʤʫ ʤʘʪʝʨʽʘʣʽ ʚʠʧʘʜʢʠ ʎʇ 

(63,5%) ʧʝʨʝʚʘʞʘʣʠ ʥʘʜ ʚʠʧʘʜʢʘʤʠ ʅʉʎʇ (36,5%) (ʨ<0,001).  

ʅʘʡʯʘʩʪʽʰʝ ʧʦʚʥʠʡ ʮʠʨʦʟ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʧʨʠ ɸʉɻ (ʪʘʙʣ. 3.5), ʯʘʩʪʦʪʘ 

ʷʢʦʛʦ ʙʫʣʘ ʥʘʡʚʠʱʦʶ ʩʝʨʝʜ ʫʩʽʭ ʩʝʢʮʽʡ (ʨʽʟʥʠʮʷ ʟʥʘʯʫʱʘ ʧʦʨʽʚʥʷʥʦ ʟ ʫʩʽʤʘ 

ʽʥʰʠʤʠ ʥʦʟʦʣʦʛʽʯʥʠʤʠ ʛʨʫʧʘʤʠ (ʨ<0,05). ʇʝʨʝʚʘʞʘʚ ʚʽʥ ʽ ʧʨʠ ɺɻ (67,3% ʎʇ 

ʪʘ 32,7% ʅʉʎʇ).  ʅʘʡʨʽʜʰʝ ʎʇ ʚʠʥʠʢʘʚ ʚʥʘʩʣʽʜʦʢ ʅɸʉɻ (ʨʽʟʥʠʮʷ ʟʥʘʯʫʱʘ 

ʧʦʨʽʚʥʷʥʦ ʟ ʫʩʽʤʘ ʽʥʰʠʤʠ ʥʦʟʦʣʦʛʽʯʥʠʤʠ ʛʨʫʧʘʤʠ, ʨ<0,05). 

ʉʪʘʪʴ ʤʘʣʦ ʚʧʣʠʚʘʣʘ ʥʘ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʨʠ ɸʉɻ 

(ʧʦʛʨʘʥʠʯʥʦ ʟʥʘʯʫʱʝ ʙʽʣʴʰʝ ʎʇ ʧʨʠ ɸʉɻ ʫ ʞʽʥʦʢ (ʨ=0,08). ʉʝʨʝʜʥʽʡ ʚʽʢ 

ʭʚʦʨʠʭ ʙʫʚ ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʠʡ: ʟ ʎʇ ʩʪʘʥʦʚʠʚ 50,3Ñ11,6  ʨʦʢʽʚ, ʘ ʟ ʅʉʎʇ 

ï  49,6Ñ12,7  ʨʦʢʽʚ.  

ʇʨʠ ɺɻ ʩʝʨʝʜʥʽʡ ʚʽʢ ʭʚʦʨʠʭ ʟ ʮʠʨʦʟʦʤ ʙʫʚ ʚʠʱʠʤ. ʑʦʜʦ ʩʪʘʪʝʚʦʛʦ 

ʨʦʟʧʦʜʽʣʫ, ʚʽʜʤʽʥʥʦʩʪʽ ʙʫʣʠ ʥʝʟʥʘʯʥʠʤʠ, ʘʣʝ ʯʦʣʦʚʽʢʠ ʫʨʘʞʘʣʠʩʴ ʜʝʱʦ 

ʯʘʩʪʽʰʝ.  

ʇʨʠ ʅɸʉɻ  ʨʽʟʥʽ ʩʪʘʜʽʾ ʮʠʨʦʪʠʯʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ  ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʫ 

ʤʘʡʞʝ ʦʜʥʘʢʦʚʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧʘʭ: ʅʉʎʇ ï 65,8Ñ12,6 ʨʦʢʠ, ʘ ʎʇ ï 64,1Ñ9,7 

ʨʦʢʠ. ʉʝʨʝʜ ʯʦʣʦʚʽʢʽʚ ʜʘʥʘ ʧʘʪʦʣʦʛʽʷ ʟʫʩʪʨʽʯʘʣʘʩʴ  ʯʘʩʪʽʰʝ. 

ʇʨʠ ʧʦʻʜʥʘʥʽʡ ʧʘʪʦʣʦʛʽʾ  ʩʝʨʝʜʥʽʡ ʚʽʢ ʭʚʦʨʠʭ ʫ  ʛʨʫʧʽ ʟ ʅʉʎʇ ʙʫʚ 

ʙʽʣʴʰʠʡ (65,7Ñ12,8 ʨʦʢʠ), ʥʽʞ ʫ ʚʠʧʘʜʢʘʭ ʟ ʎʇ (57,5Ñ13,7 ʨʦʢʠ). ʉʝʨʝʜ 

ʭʚʦʨʠʭ ʯʘʩʪʽʰʝ ʚʠʷʚʣʷʣʠʩʴ ʯʦʣʦʚʽʢʠ. 

ʑʦ ʞ ʜʦ ʦʩʪʘʥʥʴʦʾ ʛʨʫʧʠ, ʢʫʜʠ ʚʢʣʶʯʘʣʠʩʴ ʽʥʰʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʷʢʽ 

ʩʧʨʠʯʠʥʠʣʠ ʮʠʨʦʟ ʧʝʯʽʥʢʠ, ʅʉʎʇ ʯʘʩʪʽʰʝ ʚʠʷʚʣʷʚʩʷ ʫ ʞʽʥʦʢ (78,8%), ʘ ʎʇ 

ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʟ ʦʜʥʘʢʦʚʦʶ ʯʘʩʪʦʪʦʶ ʫ ʯʦʣʦʚʽʢʽʚ ʪʘ ʞʽʥʦʢ. ʉʝʨʝʜʥʽʡ ʚʽʢ ʫ 

ʛʨʫʧʘʭ ʅʉʎʇ ʪʘ ʎʇ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ. 

ʇʦʨʽʚʥʷʥʥʷ ʚʽʢʫ, ʚ ʷʢʦʤʫ ʫ ʭʚʦʨʠʭ ʨʦʟʚʠʚʘʻʪʴʩʷ ʅʉʎʇ ʟ ʚʽʢʦʤ ʫ ʛʨʫʧʽ  

ʟ ʦʟʥʘʢʘʤʠ ʎʇ ʜʦʟʚʦʣʷʻ ʟ ʧʝʚʥʠʤ ʥʘʙʣʠʞʝʥʥʷʤ ʦʮʽʥʶʚʘʪʠ ʰʚʠʜʢʽʩʪʴ 

ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʧʨʦʮʝʩʫ. 
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ʊʘʙʣʠʮʷ 3.5 ï ʉʪʘʪʝʚʦ-ʚʽʢʦʚʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʫ ʛʨʫʧʘʭ ʮʠʨʦʟʫ, 

ʟʫʤʦʚʣʝʥʦʛʦ  ʘʣʢʦʛʦʣʴʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʠʪʦʤ (ɸʉɻ), ʚʽʨʫʩʥʠʤ ʛʝʧʘʪʠʪʦʤ (ɺɻ), 

ʥʝʘʣʢʦʛʦʣʴʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʠʪʦʤ (ʅɸʉɻ), ʧʦʻʜʥʘʥʦʶ ʧʘʪʦʣʦʛʽʻʶ (ʇʇ) ʪʘ 

ʽʥʰʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ  ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʜʽʾ ʮʠʨʦʪʠʯʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ï 

ʥʝʧʦʚʥʦʛʦ ʩʝʧʪʘʣʴʥʦʛʦ ʮʠʨʦʟʫ ʧʝʯʽʥʢʠ (ʅʉʎʇ) ʪʘ ʮʠʨʦʟʫ ʧʝʯʽʥʢʠ (ʎʇ) 

 

ɻʨʫʧʘ ɺʠʜ 

ʮʠʨʦʟʫ 

ɿʘʛʘʣʴʥʘ 

ʢʽʣʴʢʽʩʪʴ 

ɺʽʢ (MÑs) ʏʦʣʦʚʽʢʠ ɾʽʥʢʠ 

ɸʙʩ

. 

% * ɸʙʩ. % **  ɸʙʩ. % **  

ɸʉɻ 

(n=656) 

ʅʉʎʇ 130 19,8 49,6Ñ12,7 110 84,6 20 15,4 

ʎʇ 526 80,2 50,3Ñ11,6 384 73 142 27 

ɺɻ 

(n=101) 

ʅʉʎʇ 33 32,7 40,2Ñ14,5 19 57,6 14 42,4 

ʎʇ 68 67,3 47,6Ñ15,5 36 52,9 32 47,1 

ʅɸʉɻ 

(n=172) 

ʅʉʎʇ 116 67,4 65,8Ñ12,6 70 60,3 46 39,7 

ʎʇ 56 32,6 64,1Ñ9,7 35 62,5 21 37,5 

ʇʇ 

(n=253) 

ʅʉʎʇ 139 54,9 65,7Ñ12,8 89 64 50 36 

ʎʇ 114 45,1 57,5Ñ13,7 84 73,7 30 26,3 

ɯʥʰʽ 

(n=55) 

ʅʉʎʇ 33 60 55,3Ñ16,8 7 21,2 26 78,8 

ʎʇ 22 40 56,6Ñ18,3 11 50 11 50 

ʈʘʟʦʤ 

n=1237 

ʅʉʎʇ 451 36,5 58,5Ñ15,6 295 65,4 156 34,6 

ʎʇ 786 63,5 52,4Ñ13,2 550 70 236 30 

ʇʨʠʤʽʪʢʠ: 

 * ï ʚʽʜʩʦʪʢʠ ʚʠʨʘʭʦʚʫʚʘʣʠʩʴ ʚʽʜ n (ʢʽʣʴʢʦʩʪʽ ʚʠʧʘʜʢʽʚ ʫ ʧʘʪʦʛʝʥʝʪʠʯʥʽʡ 

ʛʨʫʧʽ); 

** ï ʚʽʜʩʦʪʢʠ ʚʠʨʘʭʦʚʫʚʘʣʠʩʴ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʚʠʧʘʜʢʽʚ ʫ  ʧʽʜʛʨʫʧʘʭ ï ʅʉʎʇ ʪʘ 

ʎʇ ʢʦʞʥʦʾ ʟ ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ ʛʨʫʧ 

 

ʋ ʙʽʣʴʰʦʩʪʽ ʛʨʫʧ ʅʉʎʇ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʫ ʙʽʣʴʰ ʩʪʘʨʰʦʤʫ ʚʽʮʽ. 

ɿʥʘʯʫʱʦʶ ʮʷ ʚʽʜʤʽʥʥʽʩʪʴ ʙʫʣʘ ʫ ʭʚʦʨʠʭ ʟ  ʧʦʻʜʥʘʥʦʶ ʧʘʪʦʣʦʛʽʻʶ (p<0,05). 

ʇʨʠ ʘʣʢʦʛʦʣʴʥʽʡ ʭʚʦʨʦʙʽ ʚʽʜʤʽʥʥʦʩʪʽ ʙʫʣʠ ʥʝʟʥʘʯʫʱʠʤʠ. ɯ ʪʽʣʴʢʠ ʚ ʛʨʫʧʽ ʟ 

ʚʽʨʫʩʥʠʤʠ ʛʝʧʘʪʠʪʘʤʠ ʅʉʎʇ ʨʦʟʚʠʚʘʚʩʷ ʫ ʜʦʩʪʦʚʽʨʥʦ ʤʦʣʦʜʰʦʤʫ ʚʽʮʽ 
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(p<0,05). ʄʦʞʣʠʚʦ ʚʠʷʚʣʝʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʧʦʚôʷʟʘʥʽ ʟ ʚʧʣʠʚʘʤʠ 

ʜʦʜʘʪʢʦʚʠʭ ʬʘʢʪʦʨʽʚ ʘʙʦ ʛʝʥʝʪʠʯʥʦʶ ʩʭʠʣʴʥʽʩʪʶ, ʷʢʽ ʟʫʤʦʚʣʶʶʪʴ ʽʩʥʫʚʘʥʥʷ 

ʜʝʢʽʣʴʢʦʭ ʧʨʦʛʥʦʩʪʠʯʥʦ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʽʚ ʧʝʨʝʙʽʛʫ ʟʘʭʚʦʨʶʚʘʥʥʷ. 

 

ʋʟʘʛʘʣʴʥʶʶʯʠ  ʚʠʢʣʘʜʝʥʽ ʚ ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʜʘʥʽ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ: 

ɸʥʘʣʽʟ ʘʚʪʦʧʩʽʡ, ʧʨʦʚʝʜʝʥʠʭ ʟʘ 10 ʨʦʢʽʚ ʫ ʃʆʇɸɹ ʜʦʟʚʦʣʠʚ ʚʠʷʚʠʪʠ, 

ʱʦ  ʮʠʨʦʟ ʧʝʯʽʥʢʠ ʟʫʩʪʨʽʯʘʚʩʷ  ʫ 13,4%, ʧʨʠʯʦʤʫ ʮʷ ʯʘʩʪʢʘ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʧʨʦʬʽʣʶ ʣʽʢʘʨʥʽ ʽ ʤʘʡʞʝ ʥʝ ʟʤʽʥʶʚʘʣʘʩʴ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ.  

ʅʘʡʯʘʩʪʽʰʠʤ  ʝʪʽʦʣʦʛʽʯʥʠʤ ʯʠʥʥʠʢʦʤ  ʮʠʨʦʟʫ ʧʝʯʽʥʢʠ ʙʫʣʦ 

ʟʣʦʚʞʠʚʘʥʥʷ ʘʣʢʦʛʦʣʝʤ (41,5-62,9%, ʩʝʨʝʜʥʻ ï 53,03%). ʎʠʨʦʟ, ʟʫʤʦʚʣʝʥʠʡ 

ʅɸʉɻ, ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʨʽʜʰʝ 7,1-22% (ʩʝʨʝʜʥʻ ï 13,9%), ʘʣʝ, ʚʨʘʭʦʚʫʶʯʠ ʡʦʛʦ 

ʜʦʤʽʥʫʚʘʥʥʷ ʫ ʚʠʧʘʜʢʘʭ ʧʦʻʜʥʘʥʦʾ ʧʘʪʦʣʦʛʽʾ, ʥʘʡʯʘʩʪʽʰʝ ʚ ʢʦʤʙʽʥʘʮʽʾ ʟ 

çʤʫʩʢʘʪʥʠʤ ʩʢʣʝʨʦʟʦʤè ʽ ɸʉɻ, ʯʘʩʪʢʘ ʮʴʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʩʷʛʘʻ 1/3 ʚʩʽʭ 

ʚʠʧʘʜʢʽʚ ʮʠʨʦʟʫ ʧʝʯʽʥʢʠ. ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʨʦʩʪʘʥʥʷ ʯʘʩʪʢʠ 

ʮʠʨʦʟʽʚ, ʟʫʤʦʚʣʝʥʠʭ ɺɻʉ ʪʘ ɺɻʉ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʚʽʨʫʩʥʠʤ ʛʝʧʘʪʠʪʦʤ ɺ. 

ɺʠʨʘʞʝʥʘ ʪʢʘʥʠʥʥʘ ʧʝʨʝʙʫʜʦʚʘ ʧʝʯʽʥʢʠ ï ʧʦʚʥʠʡ ʮʠʨʦʟ ʧʝʨʝʚʘʞʘʣʘ 

ʧʨʠ ʘʣʢʦʛʦʣʴʥʠʭ ʫʨʘʞʝʥʥʷʭ ʪʘ ʚʽʨʫʩʥʠʭ ʛʝʧʘʪʠʪʘʭ. ɺ ʛʨʫʧʘʭ ʟ ʥʝʘʣʢʦʛʦʣʴ-

ʥʠʤ ʩʪʝʘʪʦʛʝʧʘʪʠʪʦʤ  ʧʝʨʝʚʘʞʥʦ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʥʝʧʦʚʥʠʡ ʮʠʨʦʟ ʧʝʯʽʥʢʠ.  

ɸʣʝ, ʦʩʢʽʣʴʢʠ ʅʉʎʇ ʟʫʩʪʨʽʯʘʚʩʷ  ʫ ʙʽʣʴʰ ʩʪʘʨʰʦʤʫ ʚʽʮʽ, ʥʽʞ ʎʇ (ʢʨʽʤ 

ʚʠʧʘʜʢʽʚ ʟ ʚʽʨʫʩʥʠʤʠ ʛʝʧʘʪʠʪʘʤʠ),  ʽʤʦʚʽʨʥʦ, ʱʦ ʚʘʨʽʘʥʪ ʧʝʨʝʙʽʛʫ ʟʘʣʝʞʠʪʴ ʥʝ 

ʪʽʣʴʢʠ ʚʽʜ ʦʩʥʦʚʥʦʛʦ ʝʪʽʦʣʦʛʽʯʥʦʛʦ ʯʠʥʥʠʢʘ, ʘʣʝ ʽ ʚʽʜ ʜʦʜʘʪʢʦʚʠʭ ʬʘʢʪʦʨʽʚ.  

ɿʥʘʯʥʘ ʯʘʩʪʢʘ ʚʠʧʘʜʢʽʚ ʛʽʩʪʦʣʦʛʽʯʥʦ ʚʠʷʚʣʝʥʦʛʦ ʥʝʧʦʚʥʦʛʦ ʩʝʧʪʘʣʴʥʦʛʦ 

ʮʠʨʦʟʫ ʧʝʯʽʥʢʠ (36,5%) ʧʨʠ ʧʦʧʝʨʝʜʥʴʦ ʜʽʘʛʥʦʩʪʦʚʘʥʦʤʫ ʮʠʨʦʟʽ (ʢʣʽʥʽʯʥʦ ʪʘ 

ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʽʯʥʦ) ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʘʪʝʛʦʨʠʟʘʮʽʾ ʧʽʟʥʽʭ ʩʪʘʜʽʡ 

ʭʨʦʥʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʧʝʯʽʥʢʠ. 

 

ʄʘʪʝʨʽʘʣʠ ʜʘʥʦʛʦ ʨʦʟʜʽʣʫ ʦʧʫʙʣʽʢʦʚʘʥʽ ʫ ʩʪʘʪʪʷʭ [213, 214, 215, 216]. 
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ʈʆɿɼɯʃ 4 

ʄʆʈʌʆʃʆɻɯʏʅɯ ʇʈʆʗɺʀ  ɯ ʄʆʈʌʆɻɽʅɽɿ ʈɽʇɸʈɸʎɯɰ ʊɸ 

ʌɯɹʈʆɿʋ ʇʈʀ ɸʃʂʆɻʆʃʔʅʆʄʋ, ʅɽɸʃʂʆɻʆʃʔʅʆʄʋ 

ʉʊɽɸʊʆɻɽʇɸʊʀʊɯ,  ɺɯʈʋʉʅʆʄʋ ɻɽʇɸʊʀʊɯ ʉ 

 

ʇʨʠ ʦʧʠʩʽ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʤʠ ʟʽʪʢʥʫʣʠʩʴ ʟ ʪʝʨʤʽʥʦʣʦʛʽʯʥʠʤʠ 

ʧʨʦʙʣʝʤʘʤʠ. ʊʘʢʽ ʦʩʥʦʚʥʽ ʧʦʥʷʪʪʷ ʷʢ çʨʝʛʝʥʝʨʘʮʽʷè, çʟʘʛʦʻʥʥʷè, 

çʬʽʙʨʦʛʝʥʝʟè, çʘʥʛʽʦʛʝʥʝʟè, çʨʝʧʘʨʘʮʽʷè, çʨʝʧʘʨʘʪʠʚʥʘ ʨʝʛʝʥʝʨʘʮʽʷè, 

çʬʽʙʨʦʟè ʤʘʶʪʴ ʩʚʦʾ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʽ ʚʠʟʥʘʯʝʥʥʷ. ʇʨʦʪʝ ʤʦʨʬʦʣʦʛʽʯʥʽ 

ʫʨʘʞʝʥʥʷ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʮʽ ʧʦʥʷʪʪʷ, ʯʘʩʪʦ ʚʠʨʘʞʝʥʽ ʥʝ ʚ ʦʜʥʘʢʦʚʽʡ ʤʽʨʽ, 

ʱʦ ʟʫʤʦʚʣʝʥʝ ʨʽʟʥʠʤʠ ʧʨʠʯʠʥʘʤʠ (ʦʩʦʙʣʠʚʦʩʪʽ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ 

ʦʨʛʘʥʫ, ʝʪʽʦʣʦʛʽʻʶ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ 

ʪʘ ʽʥʰʠʤʠ ʬʘʢʪʦʨʘʤʠ). ʗʢʱʦ ʦʨʽʻʥʪʫʚʘʪʠʩʴ ʥʘ ʩʣʦʚʥʠʢʠ [217], ʪʦ ʚʽʜʤʽʥʥʦʩʪʽ 

ʤʽʞ ʪʝʨʤʽʥʘʤʠ ʨʝʛʝʥʝʨʘʮʽʷ, ʨʝʧʘʨʘʮʽʷ ʪʘ ʟʘʛʦʻʥʥʷ ʥʝ ʟʦʚʩʽʤ ʯʽʪʢʽ, ʦʩʢʽʣʴʢʠ ʥʝ 

ʚʢʘʟʫʻʪʴʩʷ ʪʠʧ ʪʢʘʥʠʥʠ ʪʘ ʚʘʨʽʘʥʪ ʫʰʢʦʜʞʝʥʥʷ. ɯʥʪʝʨʧʨʝʪʘʮʽʷ ʜʘʥʠʭ ʪʝʨʤʽʥʽʚ 

ʫ  ʩʧʝʮʽʘʣʴʥʽʡ ʘʥʛʣʦʤʦʚʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʚ ʮʽʣʦʤʫ ʩʧʽʚʧʘʜʘʻ ʟ ʪʨʘʢʪʫʚʘʥʥʷʤ, 

ʧʦʜʘʥʠʤ ʫ ʟʘʛʘʣʴʚʽʜʦʤʦʤʫ ʧʽʜʨʫʯʥʠʢʫ   Robbins and Cotran Pathologic Basis of 

Disease [218]. ɺ ʫʢʨʘʾʥʦʤʦʚʥʠʭ ʚʠʜʘʥʥʷʭ ʚʢʘʟʘʥʽ ʪʝʨʤʽʥʠ ʧʝʨʝʚʘʞʥʦ 

ʚʞʠʚʘʶʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʧʦʣʦʞʝʥʴ ʧʽʜʨʫʯʥʠʢʘ ɸ.ɯ. ʉʪʨʫʢʦʚʘ, ɺ.ɺ. 

ʉʻʨʦʚʘ ñʇʘʪʦʣʦʛʽʯʥʘ ʘʥʘʪʦʤʽʷè, 2006 [219]. ʅʘʡʙʽʣʴʰ ʩʫʧʝʨʝʯʣʠʚʠʤʠ 

ʪʝʨʤʽʥʘʤʠ ʻ çʨʝʛʝʥʝʨʘʮʽʷè ʪʘ çʟʘʛʦʻʥʥʷè. ɺ ʫʢʨʘʾʥʦʤʦʚʥʽʡ ʣʽʪʝʨʘʪʫʨʽ 

ʨʦʟʨʽʟʥʷʶʪʴ ʚʠʜʠ ʨʝʛʝʥʝʨʘʮʽʾ, ʩʝʨʝʜ ʷʢʠʭ ʚʠʜʽʣʷʶʪʴ: ʬʽʟʽʦʣʦʛʽʯʥʫ, 

ʨʝʧʘʨʘʪʠʚʥʫ (ʩʫʙʩʪʠʪʫʮʽʶ, ʨʝʩʪʠʪʫʮʽʶ) ʪʘ ʧʘʪʦʣʦʛʽʯʥʫ. ɺ ʘʥʛʣʦʤʦʚʥʠʭ 

ʜʞʝʨʝʣʘʭ ʤʘʡʞʝ ʪʘʢʽ ʞ ʚʘʨʽʘʥʪʠ ʦʧʠʩʫʶʪʴ ʷʢ ʚʠʜʠ ʟʘʛʦʻʥʥʷ.  ɺ ʟʚôʷʟʢʫ ʟ 

ʥʘʷʚʥʠʤʠ ʧʨʦʪʠʨʽʯʯʷʤʠ ʪʘ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʧʨʦʮʝʩʽʚ ʨʝʧʘʨʘʮʽʾ ʫ ʧʝʯʽʥʮʽ ʤʠ 

ʩʪʚʦʨʠʣʠ ʚʣʘʩʥʫ ʩʭʝʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʩʥʦʚʥʠʭ ʪʝʨʤʽʥʽʚ ʫ ʧʝʚʥʠʭ ʢʦʥʪʝʢʩʪʘʭ 

(ʪʘʙʣ. 4.1). ʆʩʢʽʣʴʢʠ ʟʘʚʜʘʥʥʷʤ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʚʯʝʥʥʷ 

ʤʦʨʬʦʛʝʥʝʟʫ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʭʨʦʥʽʯʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʧʝʯʽʥʢʠ, ʜʣʷ ʦʧʠʩʫ ʤʝʭʘʥʽʟʤʽʚ ʫʪʚʦʨʝʥʥʷ ʥʦʚʦʾ ʩʧʦʣʫʯʥʦʾ 



108 

 

ʪʢʘʥʠʥʠ ʤʠ ʚʞʠʚʘʣʠ ʪʝʨʤʽʥ çʬʽʙʨʦʛʝʥʝʟè; ʜʣʷ ʤʝʭʘʥʽʟʤʽʚ ʫʪʚʦʨʝʥʥʷ ʥʦʚʠʭ 

ʝʣʝʤʝʥʪʽʚ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ï çʘʥʛʽʦʛʝʥʝʟè.  

 

ʊʘʙʣʠʮʷ 4.1 ï ʆʩʥʦʚʥʽ ʪʝʨʤʽʥʠ ʪʘ ʾʭ ʟʥʘʯʝʥʥʷ, ʱʦ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʴ ʚ 

ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ 

 

ʊʝʨʤʽʥ ɺʠʟʥʘʯʝʥʥʷ (ʟʥʘʯʝʥʥʷ) 

ʈʝʛʝʥʝʨʘʮʽʷ ʇʨʦʣʽʬʝʨʘʮʽʷ ʧʘʨʝʥʭʽʤʘʪʦʟʥʠʭ ʢʣʽʪʠʥ ʧʝʯʽʥʢʠ ʫ 

ʜʦʩʣʽʜʞʝʥʥʷʭ in vitro ʘʙʦ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ.  

ɿʘʛʦʻʥʥʷ ʂʦʤʧʣʝʢʩʥʘ ʨʝʘʢʮʽʷ ʪʢʘʥʠʥʠ ʧʝʯʽʥʢʠ ʥʘ ʭʨʦʥʽʯʥʝ 

ʧʦʰʢʦʜʞʝʥʥʷ, ʷʢʘ ʚʢʣʶʯʘʻ ʬʽʙʨʦʛʝʥʝʟ, ʘʥʛʽʦʛʝʥʝʟ ʪʘ 

ʨʝʧʘʨʘʪʠʚʥʫ ʨʝʛʝʥʝʨʘʮʽʶ. 

ʌʽʙʨʦʛʝʥʝʟ ʉʢʣʘʜʦʚʘ ʟʘʛʦʻʥʥʷ: ʧʨʦʣʽʬʝʨʘʮʽʷ ʢʣʽʪʠʥ ʬʽʙʨʦʛʝʥʥʦʾ 

ʧʦʧʫʣʷʮʽʾ, ʩʠʥʪʝʟ ʝʣʝʤʝʥʪʽʚ ɽʎʄ 

ɸʥʛʽʦʛʝʥʝʟ ʉʢʣʘʜʦʚʘ ʟʘʛʦʻʥʥʷ: ʬʦʨʤʫʚʘʥʥʷ ʥʦʚʠʭ ʩʫʜʠʥ ʟ 

ʧʝʨʝʜʽʩʥʫʶʯʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ 

ʰʣʷʭʦʤ ʙʨʫʥʴʢʫʚʘʥʥʷ 

ʈʝʦʨʛʘʥʽʟʘʮʽʷ 

ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ 

ʈʫʩʣʘ 

ɺʢʣʶʯʘʻ ʥʝʦʘʥʛʽʦʛʝʥʝʟ ʪʘ ʧʝʨʝʙʫʜʦʚʫ ʽʩʥʫʶʯʠʭ ʩʫʜʠʥ 

(ʢʘʧʽʣʷʨʠʟʘʮʽʷ, ʘʨʪʝʨʽʘʣʽʟʘʮʽʷ, ʧʦʨʪʘʣʽʟʘʮʽʷ ʩʠʥʫʩʦʾʜʽʚ) 

ʈʝʧʘʨʘʪʠʚʥʘ 

ʨʝʛʝʥʝʨʘʮʽʷ 

ʉʢʣʘʜʦʚʘ ʟʘʛʦʻʥʥʷ: ʧʨʦʣʽʬʝʨʘʮʽʷ ʪʘ ʜʦʟʨʽʚʘʥʥʷ 

ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ ï ʥʝʟʨʽʣʠʭ ʛʝʧʘʪʦ-ʙʽʣʽʘʨʥʠʭ 

ʧʦʧʝʨʝʜʥʠʢʽʚ, ʛʝʧʘʪʦʮʠʪʽʚ ʪʘ ʭʦʣʘʥʛʽʦʮʠʪʽʚ; ʚʢʣʶʯʘʻ ʟʤʽʥʫ 

ʬʝʥʦʪʠʧʫ ʪʘ ʤʦʞʣʠʚʽ ʝʧʽʪʝʣʽʘʣʴʥʦ-ʤʝʟʝʥʭʽʤʘʣʴʥʽ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʈʝʧʘʨʘʮʽʷ ɺʽʜʥʦʚʣʝʥʥʷ ʢʣʽʪʠʥʥʦʾ ʧʦʧʫʣʷʮʽʾ ʪʘ ʨʝʦʨʛʘʥʽʟʘʮʽ ̫

ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʧʨʠ ʭʨʦʥʽʯʥʦʤʫ ʧʝʨʝʙʽʛʫ 

ʟʘʭʚʦʨʶʚʘʥʴ ʧʝʯʽʥʢʠ 

ʌʽʙʨʦʟ ʌʦʨʤʫʚʘʥʥʷ ʥʦʚʦʾ ʜʽʣʷʥʢʠ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʩʠʥʪʝʟʫ  ʝʣʝʤʝʥʪʽʚ ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ ʤʘʪʨʠʢʩʫ (ʬʽʙʨʦʛʝʥʝʟ), 

ʫʪʚʦʨʝʥʥʷ  ʝʣʝʤʝʥʪʽʚ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ 

(ʘʥʛʽʦʛʝʥʝʟ) ʪʘ ʧʨʦʣʽʬʝʨʘʮʽʾ ʢʣʽʪʠʥ (ʬʽʙʨʦʛʝʥʥʠʭ). ɺʢʣʶʯʘʻ 

ʩʪʘʜʽʶ ʫʪʚʦʨʝʥʥʷ ʛʨʘʥʫʣʷʮʽʡʥʦʾ ʪʢʘʥʠʥʠ ʪʘ ʥʘʩʪʫʧʥʦʛʦ 

ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʨʫʙʮʷ ʰʣʷʭʦʤ ʧʦʝʪʘʧʥʦʾ ʘʢʪʠʚʘʮʽʾ 

ʤʝʭʘʥʽʟʤʽʚ ʩʠʥʪʝʟʫ ʪʘ ʜʝʛʨʘʜʘʮʽʾ ʦʩʥʦʚʥʠʭ ʙʽʣʢʦʚʠʭ 

ʤʦʣʝʢʫʣ. 
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ʅʘʡʙʽʣʴʰ ʧʨʦʙʣʝʤʘʪʠʯʥʠʤ ʙʫʚ ʪʝʨʤʽʥ, ʷʢʠʡ ʦʧʠʩʫʻ ʨʝʘʢʮʽʶ 

ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʧʝʯʽʥʢʠ (ʛʝʧʘʪʦʮʠʪʽʚ ʪʘ ʭʦʣʘʥʛʽʦʮʠʪʽʚ). ɺʽʥ ʟ ʦʜʥʽʻʾ 

ʩʪʦʨʦʥʠ ʧʦʚʠʥʝʥ ʚʽʜʦʙʨʘʞʘʪʠ ʨʝʘʢʮʽʶ ʪʢʘʥʠʥʠ ʥʘ ʫʰʢʦʜʞʝʥʥʷ, ʘ ʟ ʜʨʫʛʦʾ 

ʩʪʦʨʦʥʠ ʘʢʮʝʥʪʫʚʘʪʠ ʫʚʘʛʫ ʥʘ ʫʯʘʩʪʽ ʧʝʨʝʚʘʞʥʦ ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ. 

ʆʩʢʽʣʴʢʠ ʪʝʨʤʽʥ çʨʝʛʝʥʝʨʘʮʽʷè ʩʪʦʩʦʚʥʦ ʧʝʯʽʥʢʠ ʥʘʡʯʘʩʪʽʰʝ ʚʞʠʚʘʻʪʴʩʷ ʜʣʷ 

ʦʧʠʩʫ ʟʤʽʥ ʧʽʩʣʷ ʧʘʨʮʽʘʣʴʥʦʾ ʛʝʧʘʪʝʢʪʦʤʽʾ, ʚʽʥ ʙʫʚ ʚʽʜʢʠʥʫʪʠʡ. ʈʽʟʥʦʚʠʜ 

ʨʝʧʘʨʘʪʠʚʥʦʾ ʨʝʛʝʥʝʨʘʮʽʾ ï ʨʝʩʪʠʪʫʮʽʷ ï ʦʟʥʘʯʘʻ  çʟʘʧʦʚʥʝʥʥʷ ʜʝʬʝʢʪʫ 

ʪʢʘʥʠʥʦʶ ʽʜʝʥʪʠʯʥʦʶ ʟʘʛʠʙʣʽʡè ʪʦʙʪʦ ʚʽʜʥʦʚʣʝʥʥʷ ʚʩʽʭ ʪʢʘʥʠʥʥʠʭ ʩʪʨʫʢʪʫʨ, 

ʘ ʥʝ ʪʽʣʴʢʠ ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ. ʊʦʤʫ ʮʝʡ ʪʝʨʤʽʥ ʪʝʞ ʙʫʚ ʥʝʧʨʠʡʥʷʪʥʠʡ. 

ʊʝʨʤʽʥ çʟʘʛʦʻʥʥʷè ʫ ʙʽʣʴʰʦʩʪʽ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ  ʘʩʦʮʽʶʻʪʴʩʷ ʟʽ ʚʩʽʤ 

ʢʦʤʧʣʝʢʩʦʤ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʨʦʮʝʩʽʚ. ʊʦʤʫ ʙʫʣʦ ʦʙʨʘʥʦ ʪʝʨʤʽʥʠ 

çʨʝʧʘʨʘʪʠʚʥʘ ʨʝʛʝʥʝʨʘʮʽʷè ʜʣʷ ʦʧʠʩʫ ʧʨʦʣʽʬʝʨʘʮʽʾ-ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ 

ʝʧʽʪʝʣʽʦʮʠʪʽʚ ʽ ʪʝʨʤʽʥ çʨʝʧʘʨʘʮʽʷè ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʚʽʜʥʦʚʣʝʥʥʷ ʢʣʽʪʠʥʥʦʾ ʧʦʧʫʣʷʮʽʾ ʪʘ ʨʝʦʨʛʘʥʽʟʘʮʽʾ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ 

ʧʽʜ ʯʘʩ ʟʘʛʦʻʥʥʷ ʧʨʠ ʭʨʦʥʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʧʝʯʽʥʢʠ. 

ʇʨʠ ʚʠʚʯʝʥʥʽ ʭʨʦʥʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʧʝʯʽʥʢʠ  ʪʨʘʜʠʮʽʡʥʦ ʦʩʥʦʚʥʘ 

ʫʚʘʛʘ ʧʨʠʜʽʣʷʣʘʩʴ ʬʽʙʨʦʟʫ. ɺʠʜʽʣʷʶʪʴ ʜʝʢʽʣʴʢʘ ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ ʚʘʨʽʘʥʪʽʚ 

ʮʴʦʛʦ ʧʨʦʮʝʩʫ, ʩʝʨʝʜ ʷʢʠʭ ʥʘʡʯʘʩʪʽʰʝ ʦʧʠʩʫʶʪʴ ʧʝʨʠʚʝʥʫʣʷʨʥʠʡ, 

ʧʝʨʠʮʝʣʶʣʷʨʥʠʡ/ʧʝʨʠʩʠʥʫʩʦʾʜʥʠʡ, ʧʝʨʠʧʦʨʪʘʣʴʥʠʡ, ʩʝʧʪʘʣʴʥʠʡ ʪʘ 

ʧʝʨʠʜʫʢʪʘʣʴʥʠʡ ʬʽʙʨʦʟ (ʪʘʙʣ. 4.2).  

ʊʘʢʽ ʦʧʠʩʠ ʻ ʜʦʚʦʣʽ ʩʫʙôʻʢʪʠʚʥʠʤʠ, ʙʘʟʫʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʥʘ 

ʥʘʙʣʠʞʝʥʽʡ ʦʮʽʥʮʽ ʢʽʣʴʢʦʩʪʽ ʥʦʚʦʫʪʚʦʨʝʥʦʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʽ ʣʠʰʝ ʽʥʦʜʽ 

ʜʦʧʦʚʥʶʶʪʴʩʷ ʥʘʧʽʚʢʽʣʴʢʽʩʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ. ɯʥʰʽ ʧʨʦʮʝʩʠ, ʟʘʜʽʷʥʽ ʧʨʠ 

ʟʘʛʦʻʥʥʽ ʪʘ ʨʝʧʘʨʘʮʽʾ ʽ ʾʭ ʘʩʦʮʽʘʮʽʾ ʟ ʬʽʙʨʦʟʦʤ ʧʨʠ ʮʴʦʤʫ, ʷʢ ʧʨʘʚʠʣʦ, ʥʝ 

ʚʨʘʭʦʚʫʶʪʴʩʷ. ʇʽʩʣʷ ʫʟʘʛʘʣʴʥʝʥʴ ʤʥʦʞʠʥʥʠʭ ʢʣʘʩʠʬʽʢʘʮʽʡ ʽ ʦʧʠʩʽʚ ʤʠ 

ʚʠʜʽʣʠʣʠ ʪʨʠ ʚʘʨʽʘʥʪʠ ʬʽʙʨʦʟʫ: ʧʝʨʠʮʝʣʶʣʷʨʥʠʡ (ʇʎʌ), ʧʝʨʠʩʝʧʪʘʣʴʥʠʡ 

(ʇʉʌ) ʪʘ ʧʝʨʠʜʫʢʪʘʣʴʥʠʡ ʬʽʙʨʦʟ (ʇɼʌ), ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʢʨʠʪʝʨʽʾ, 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣ. 4.2. 
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ɹʘʟʫʶʯʠʩʴ ʥʘ ʣʦʢʘʣʽʟʘʮʽʾ ʥʦʚʦʫʪʚʦʨʝʥʦʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ, ʥʘʚʝʜʝʥʽ 

ʚʠʱʝ ʧʘʪʦʛʝʥʝʪʠʯʥʽ ʚʘʨʽʘʥʪʠ ʤʦʞʥʘ ʙʫʣʦ ʜʽʘʛʥʦʩʪʫʚʘʪʠ ʧʨʠ ʟʚʠʯʘʡʥʦʤʫ 

ʛʽʩʪʦʣʦʛʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ (ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ).  

 

ʊʘʙʣʠʮʷ 4.2 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʩʥʦʚʥʠʭ ʚʘʨʽʘʥʪʽʚ ʬʽʙʨʦʟʫ: 

ʧʝʨʠʮʝʣʶʣʷʨʥʦʛʦ (ʇʎʌ), ʧʝʨʠʩʝʧʪʘʣʴʥʦʛʦ (ʇʉʌ) ʪʘ ʧʝʨʠʜʫʢʪʘʣʴʥʦʛʦ (ʇɼʌ) 

 

ɺʘʨʽʘʥʪ ʃʦʢʘʣʽʟʘʮʽʷ ʄʝʭʘʥʽʟʤ 

 

 

 

 

ʇʦʨʪʘʣʴʥʽ ʪʨʘʢʪʠ, 

ʜʽʣʷʥʢʠ ʥʘʚʢʦʣʦ 

ʮʝʥʪʨʘʣʴʥʠʭ ʚʝʥ, 

ʧʨʦʩʪʦʨʠ ɼʽʩʩʝ 

ʌʽʟʽʦʣʦʛʽʯʥʝ ʦʥʦʚʣʝʥʥʷ 

ʝʣʝʤʝʥʪʽʚ ʩʧʦʣʫʯʥʦʾ 

ʪʢʘʥʠʥʠ 

ʅʦʨʤʘ   

 

 

 

 

ʇʝʨʠʮʝʣʶʣʷʨʥʠʡ, ʧʝʨʠ 

ʩʠʥʫʩʦʾʜʥʠʡ 

ʆʢʠʩʥʠʡ ʩʪʨʝʩ 

ʇʎʌ   

 

 

 

ʇʝʨʠʧʦʨʪʘʣʴʥʠʡ, 

ʧʝʨʠʩʝʧʪʘʣʴʥʠʡ 

ʋʥʽʚʝʨʩʘʣʴʥʽ ʤʝʭʘʥʽʟʤʠ 

ʟʘʛʦʻʥʥʷ ʪʘ ʪʢʘʥʠʥʥʦʾ 

ʧʝʨʝʙʫʜʦʚʠ 

ʇʉʌ   

 

 

 

 

ʇʝʨʠʜʫʢʪʘʣʴʥʠʡ,  ɽʧʽʪʝʣʽʘʣʴʥʦ-

ʤʝʟʝʥʭʽʤʘʣʴʥʽ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʇɼʌ   
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ʆʩʢʽʣʴʢʠ, ʽʤʦʚʽʨʥʦ, ʮʽ ʚʘʨʽʘʥʪʠ ʟʫʤʦʚʣʝʥʽ ʨʽʟʥʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ, 

ʘʩʦʮʽʘʮʽʾ ʟ ʽʥʰʠʤʠ ʧʨʦʷʚʘʤʠ ʟʘʛʦʻʥʥʷ ʪʘ ʨʝʧʘʨʘʮʽʾ ʪʝʞ ʤʦʞʫʪʴ ʤʘʪʠ 

ʦʩʦʙʣʠʚʦʩʪʽ. ʊʦʤʫ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʤʘʪʝʨʽʘʣ ʙʫʚ ʧʦʜʽʣʝʥʠʡ ʥʘ ʪʨʠ ʛʨʫʧʠ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʝʨʝʚʘʞʘʶʯʦʛʦ ʚʘʨʽʘʥʪʫ ʬʽʙʨʦʟʫ ʽ ʚ ʧʦʜʘʣʴʰʦʤʫ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʡ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʽʩʪʦʭʽʤʽʯʥʠʭ, ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ 

ʤʘʨʢʝʨʽʚ ʪʘ ʤʦʨʬʦʤʝʪʨʽʾ.   

ʆʩʥʦʚʥʘ ʫʚʘʛʘ ʙʫʣʘ ʧʨʠʜʽʣʝʥʘ ʤʘʨʢʝʨʘʤ ʢʣʽʪʠʥ, ʟʘʜʽʷʥʠʭ ʫ ʧʨʦʮʝʩʘʭ 

ʬʽʙʨʦʟʫ ʪʘ ʨʝʧʘʨʘʮʽʾ, ʘ ʩʘʤʝ ʢʣʽʪʠʥ ʬʽʙʨʦʛʝʥʥʦʾ ʧʦʧʫʣʷʮʽʾ, ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʪʘ 

ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ. ɺʨʘʭʦʚʫʶʯʠ ʚʘʞʣʠʚʽʩʪʴ ʨʝʛʫʣʷʪʦʨʥʠʭ ʤʝʭʘʥʽʟʤʽʚ, 

ʦʢʨʝʤʦ ʦʮʽʥʶʚʘʣʠʩʴ ʥʘʡʚʘʞʣʠʚʽʰʽ ʟ ʮʽʻʾ ʪʦʯʢʠ ʟʦʨʫ ʢʣʽʪʠʥʠ 

ʤʘʢʨʦʬʘʛʘʣʴʥʦʛʦ ʨʷʜʫ. 

 

4.1 ʄʦʨʬʦʣʦʛʽʯʥʽ ʧʨʦʷʚʠ ʨʝʧʘʨʘʪʠʚʥʦʾ ʨʝʛʝʥʝʨʘʮʽʾ 

 

ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʚʠʚʯʘʣʠʩʴ ʧʨʦʮʝʩʠ ʨʝʧʘʨʘʮʽʾ, ʷʢʽ ʙʘʟʫʶʪʴʩʷ ʥʘ ʩʢʣʘʜʥʠʭ 

ʤʽʞʢʣʽʪʠʥʥʠʭ ʪʘ ʢʣʽʪʠʥʥʦ-ʤʘʪʨʠʢʩʥʠʭ ʚʟʘʻʤʦʜʽʷʭ ʦʩʥʦʚʥʠʭ ʩʪʨʫʢʪʫʨʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʧʝʯʽʥʢʠ ʚ ʫʤʦʚʘʭ ʭʨʦʥʽʯʥʦʛʦ ʚʧʣʠʚʫ ʧʦʰʢʦʜʞʫʶʯʠʭ ʬʘʢʪʦʨʽʚ. ɺ 

ʪʘʢʽʡ ʩʠʪʫʘʮʽʾ ʦʩʥʦʚʥʠʤ ʤʝʭʘʥʽʟʤʦʤ ʚʽʜʥʦʚʣʝʥʥʷ ʪʢʘʥʠʥʠ ʻ ʧʨʦʣʽʬʝʨʘʮʽʷ ʪʘ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʧʝʯʽʥʢʦʚʠʭ ʪʘ ʧʦʟʘʧʝʯʽʥʢʦʚʠʭ ʢʣʽʪʠʥ-ʧʦʧʝʨʝʜʥʠʢʽʚ, ʷʢʝ 

ʤʦʞʝ ʙʫʪʠ ʨʽʟʥʦʥʘʧʨʘʚʣʝʥʠʤ. 

ʆʜʥʠʤ ʟ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ ʤʘʨʢʝʨʽʚ ʇʂʇ ʻ ɽʨʉɸʄ, 

ʷʢʠʡ ʝʢʩʧʨʝʩʫʻʪʴʩʷ ʥʘ ʢʣʽʪʠʥʘʭ ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ ʪʘ ʥʘʧʨʷʤʢʫ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ.  

ɿʦʢʨʝʤʘ, ɽʨʉɸʄ ʚʠʷʚʣʷʻʪʴʩʷ ʥʘ ʢʣʽʪʠʥʘʭ ʟ ʨʽʟʥʠʤ ʬʝʥʦʪʠʧʦʤ: 

ʥʝʟʨʽʣʠʭ ʩʪʦʚʙʫʨʦʚʠʭ, ʙʽʣʽʘʨʥʦʛʦ ʨʷʜʫ ʪʘ ʛʝʧʘʪʦʮʠʪʘʭ (ʨʠʩ. 4.1). 
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1) ʛʝʧʘʪʦʮʠʪʠ ʟ ʦʟʥʘʢʘʤʠ ʞʠʨʦʚʦʾ ʜʠʩʪʨʦʬʽʾ; 

2) ɽʨʉɸʄ-ʧʦʟʠʪʠʚʥʽ ʢʣʽʪʠʥʠ. 

ʈʠʩʫʥʦʢ 4.1 ï ɻʝʪʝʨʦʛʝʥʥʘ ʧʦʧʫʣʷʮʽʷ ɽʨʉɸʄ+ ʢʣʽʪʠʥ. ɿʘʙʘʨʚʣʝʥʥʷ ʥʘ 

ɽʨʉɸʄ. ɿʙʽʣʴʰʝʥʥʷ 10ʭ10. ɸʚʪʦʧʩʽʷ ˉ148. ʍʚʦʨʘ ɹ. 70 ʨ., ʞʽʥ. ɼʽʘʛʥʦʟ: 

ʥʝʘʣʢʦʛʦʣʴʥʠʡ ʩʪʝʘʪʦʛʝʧʘʪʠʪ 

 

ʏʘʩʪʠʥʘ ɽʨʉɸʄ+ ʢʣʽʪʠʥ ʬʦʨʤʫʻ ʪʷʞʽ ʟ ʙʽʣʴʰ ʘʙʦ ʤʝʥʰ ʯʽʪʢʠʤʠ 

ʧʨʦʩʚʽʪʘʤʠ (ʨʝʘʢʪʠʚʥʽ ʜʫʢʪʫʣʠ). ɯʥʰʽ ʞ ʚʠʷʚʣʷʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʫ 

ʧʘʨʝʥʭʽʤʘʪʦʟʥʦʤʫ ʢʦʤʧʘʨʪʤʝʥʪʽ. 

ʗʢ ʧʦʢʘʟʘʣʠ ʥʘʰʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʥʘʡʙʽʣʴʰʦʶ ʙʫʣʘ ʧʣʦʱʘ ɽʨʉɸʄ+ 

ʢʣʽʪʠʥ ʫ ʛʨʫʧʽ ʇɼʌ (27,43Ñ0,08), ʘ ʥʘʡʤʝʥʰʦʶ  - ʫ ʛʨʫʧʽ ʇʎʌ (11,87Ñ0,05) 

(ʪʘʙʣ. 4.3). ʇʨʦʤʽʞʥʽ ʟʥʘʯʝʥʥʷ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʫ ʛʨʫʧʽ ʇʉʉ (15,72Ñ0,04). 

ɺʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʛʨʫʧʘʤʠ ʙʫʣʠ ʟʥʘʯʫʱʠʤʠ (ʈ < 0,001) [220]. 

 

1 

2 

2 
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ʊʘʙʣʠʮʷ 4.3 ï ʆʩʦʙʣʠʚʦʩʪʽ ʧʦʧʫʣʷʮʽʾ ɽʨʉɸʄ+ ʢʣʽʪʠʥ ʧʨʠ ʨʽʟʥʠʭ 

ʬʦʨʤʘʭ ʬʽʙʨʦʟʫ: ʧʝʨʠʮʝʣʶʣʷʨʥʦʤʫ (ʇʎʉ), ʩʝʧʪʘʣʴʥʦʤʫ (ʉʉ), 

ʧʝʨʠʜʫʢʪʘʣʴʥʦʤʫ (ʇɼʉ), (MÑs) 

 

 ʇʎʌ ʇʉʌ ʇɼʌ ʈ 

ɽʨʉɸʄ+ ʢʣʽʪʠʥʠ  (% ʧʣʦʱʘ ) 

ɽʨ 

ʉɸʄ+ ʢʣʽʪʠʥʠ 

11,87Ñ0,05 15,72Ñ0,04 

 

27,43Ñ0,08 ʈ1-2< 0,001 

ʈ1-3< 0,001 

ʈ2-3< 0,001 

ɽʨʉɸʄ+ 

ʛʝʧʘʪʦʮʠʪʠ 

8,85Ñ0,06 11,71Ñ0,013 

 

15,05Ñ0,06 ʈ1-2< 0,001 

ʈ1-3< 0,001 

ʈ2-3< 0,001 

 

 

ʇʨʠ ʧʘʪʦʛʽʩʪʦʣʦʛʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʧʦʧʫʣʷʮʽʷ 

ɽʨʉɸʄ+ ʢʣʽʪʠʥ ʙʫʣʘ ʥʝʦʜʥʦʨʽʜʥʦʶ. ʄʘʨʢʝʨ ʚʠʷʚʣʷʚʩʷ ʫ ʇʂʇ, ʷʢʽ 

ʬʦʨʤʫʚʘʣʠ ʜʫʢʪʫʣʷʨʥʫ ʨʝʘʢʮʽʶ (ʧʝʨʝʚʘʞʥʦ ʜʠʬʫʟʥʘ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʘ 

ʝʢʩʧʨʝʩʽʷ) ʪʘ ʫ ʛʝʧʘʪʦʮʠʪʘʭ (ʛʦʤʦʛʝʥʥʘ ʝʢʩʧʨʝʩʽʷ ʚʟʜʦʚʞ ʧʣʘʟʤʘʪʠʯʥʦʾ 

ʤʝʤʙʨʘʥʠ). 

ɽʨʉɸʄ+ ʛʝʧʘʪʦʮʠʪʠ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʫ ʚʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʠʧʘʜʢʘʭ. 

ɹʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʧʨʠ ʇɼʌ ʢʽʣʴʢʽʩʪʴ ɽʨʉɸʄ+ ʛʝʧʘʪʦʮʠʪʽʚ ʙʫʣʘ ʟʥʘʯʫʱʝ 

ʚʠʱʦʶ (15,05Ñ0,06, ʈ1-2<0,001). ʂʣʽʪʠʥʠ ʨʦʟʤʽʱʫʚʘʣʠʩʴ ʧʝʨʝʚʘʞʥʦ ʫ 

ʧʝʨʠʩʝʧʪʘʣʴʥʦ/ʧʝʨʠʧʦʨʪʘʣʴʥʠʭ ʜʽʣʷʥʢʘʭ ʽ ʬʦʨʤʫʚʘʣʠ ʚʝʣʠʢʽ ʢʦʤʧʣʝʢʩʠ (ʨʠʩ. 

4.2).  
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1) ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʘ ʩʝʧʪʘ; 

2) ɽʨʉɸʄ-ʧʦʟʠʪʠʚʥʽ ʛʝʧʘʪʦʮʠʪʠ. 

ʈʠʩʫʥʦʢ 4.2 ï ʇʝʨʠʩʝʧʪʘʣʴʥʘ ʧʦʧʫʣʷʮʽʷ ɽʨʉɸʄ+ ʛʝʧʘʪʦʮʠʪʽʚ. ɿʘʙʘʨʚʣʝʥʥʷ 

ʥʘ ɽʨʉɸʄ. ɿʙʽʣʴʰʝʥʥʷ 10ʭ40. ɸʚʪʦʧʩʽʷ ˉ148. ʍʚʦʨʘ ɹ. 70 ʨ., ʞʽʥ. ɼʽʘʛʥʦʟ: 

ʚʽʨʫʩʥʠʡ ʛʝʧʘʪʠʪ ʉ 

 

ɺ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ɽʨʉɸʄ+ ʢʣʽʪʠʥʠ ʟʘʭʦʧʣʶʚʘʣʠ ʙʽʣʴʰʫ ʯʘʩʪʠʥʫ 

ʧʘʨʝʥʭʽʤʘʪʦʟʥʦʛʦ ʚʫʟʣʘ (ʨʠʩ. 4.3). ʈʦʟʤʽʱʫʚʘʣʠʩʴ ʪʘʢʽ ʢʣʽʪʠʥʠ ʥʝʨʽʚʥʦʤʽʨʥʦ, 

ʷʢ ʚ ʮʝʥʪʨʘʣʴʥʠʭ ʚʽʜʜʽʣʘʭ, ʪʘʢ ʽ ʧʦ ʧʝʨʠʬʝʨʽʾ ʚʫʟʣʘ. 

 

1 
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ʈʠʩʫʥʦʢ 4.3 ï ɿʥʘʯʥʘ ʧʦʧʫʣʷʮʽʷ ɽʨʉɸʄ+ ʛʝʧʘʪʦʮʠʪʽʚ, ʷʢʽ ʩʢʣʘʜʘʶʪʴ ʙʽʣʴʰʫ 

ʯʘʩʪʠʥʫ ʧʘʨʝʥʭʽʤʘʪʦʟʥʦʛʦ ʚʫʟʣʘ. ɿʘʙʘʨʚʣʝʥʥʷ ʥʘ ɽʨʉɸʄ. ɿʙʽʣʴʰʝʥʥʷ 10ʭ10. 

ɸʚʪʦʧʩʽʷ ˉ148. ʍʚʦʨʘ ɹ. 70 ʨ., ʞʽʥ. ɼʽʘʛʥʦʟ: ʚʽʨʫʩʥʠʡ ʛʝʧʘʪʠʪ ʉ. 

 

ʇʨʠ ʮʴʦʤʫ ʫ ʩʫʩʽʜʥʽʭ ʚʫʟʣʘʭ ʘʙʦ ʜʽʣʷʥʢʘʭ ʢʽʣʴʢʽʩʪʴ ɽʨʉɸʄ+ 

ʛʝʧʘʪʦʮʠʪʽʚ ʙʫʣʘ ʟʥʘʯʥʦ ʤʝʥʰʦʶ ʘʙʦ ʚʦʥʠ ʚʟʘʛʘʣʽ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ, ʪʦʙʪʦ 

ʨʦʟʧʦʜʽʣ ʪʘʢʠʭ ʢʣʽʪʠʥ ʥʝ ʚʠʷʚʣʷʚ ʧʝʚʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ. ʅʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ 

ʪʘʢʦʞ ʘʩʦʮʽʘʮʽʡ ɽʨʉɸʄ+ ʛʝʧʘʪʦʮʠʪʽʚ ʽʟ ɽʨʉɸʄ+ ʜʫʢʪʫʣʘʤʠ, ʨʦʟʤʽʱʝʥʠʤʠ ʫ 

ʩʝʧʪʘʭ ʘʙʦ ʧʝʨʠʩʝʧʪʘʣʴʥʦ. 

ʇʨʠ ʇʎʌ ʪʘ ʇʉʌ ʛʨʫʧʠ ɽʨʉɸʄ+ ʛʝʧʘʪʦʮʠʪʽʚ ʙʫʣʠ ʤʝʥʰʠʤʠ 

(8,85Ñ0,06 ʪʘ 11,71Ñ0,013 ʚʽʜʧʦʚʽʜʥʦ) ʽ  ʚʠʷʚʣʷʣʠʩʴ ʚʦʥʠ  ʷʢ ʚʩʝʨʝʜʠʥʽ, ʪʘʢ ʽ 

ʧʦ ʧʝʨʠʬʝʨʽʾ ʯʘʩʪʦʯʦʢ (ʨʠʩ. 4.4). 
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ʈʠʩʫʥʦʢ 4.4 ï ʅʝʚʝʣʠʢʽ ʛʨʫʧʠ  ɽʨʉɸʄ+ ʛʝʧʘʪʦʮʠʪʽʚ. ɿʘʙʘʨʚʣʝʥʥʷ ʥʘ ɽʨʉɸʄ. 

ɿʙʽʣʴʰʝʥʥʷ 10ʭ40. ɸʚʪʦʧʩʽʷ ˉ148. ʍʚʦʨʘ ɹ. 70 ʨ., ʞʽʥ. ɼʽʘʛʥʦʟ: 

ʥʝʘʣʢʦʛʦʣʴʥʠʡ ʩʪʝʘʪʦʛʝʧʘʪʠʪ 

 

 

ɯʥʪʨʘʣʦʙʫʣʷʨʥʽ ɽʨʉɸʄ+ ʛʝʧʘʪʦʮʠʪʠ ʪʝʞ ʨʦʟʤʽʱʫʚʘʣʠʩʴ ʭʘʦʪʠʯʥʦ ʽ ʥʝ 

ʚʠʷʚʣʷʣʠ ʪʝʥʜʝʥʮʽʾ ʜʦ ʘʩʦʮʽʘʮʽʡ ʟ ɽʨʉɸʄ+ ʜʫʢʪʫʣʘʤʠ ʘʙʦ ʽʟ 

ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʠʤʠ ʩʝʧʪʘʤʠ. 

ɽʨʉɸʄ+ ʜʫʢʪʫʣʠ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʧʦ ʧʝʨʠʬʝʨʽʾ ʧʘʨʝʥʭʽʤʘʪʦʟʥʠʭ 

ʚʫʟʣʽʚ/ʯʘʩʪʦʯʦʢ ʽ ʥʝʨʽʜʢʦ ʧʨʦʥʠʢʘʣʠ ʚ ʛʣʠʙʦʢʽ ʚʽʜʜʽʣʠ ʧʘʨʝʥʭʽʤʘʪʦʟʥʦʛʦ 

ʢʦʤʧʘʨʪʤʝʥʪʫ (ʨʠʩ. 4.5). ʊʘʢʽ ʜʫʢʪʫʣʠ ʤʘʣʠ ʨʽʟʥʫ ʬʦʨʤʫ ʽ ʯʘʩʪʦ ʥʝ 

ʬʦʨʤʫʚʘʣʠ ʧʨʦʩʚʽʪʫ. ɽʨʉɸʄ+ ʛʝʧʘʪʦʮʠʪʠ ʧʦʨʫʯ ʟʘʟʚʠʯʘʡ ʥʝ ʚʠʷʚʣʷʣʠʩʴ. 
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ʈʠʩʫʥʦʢ 4.5 ï  ɽʨʉɸʄ+ ʢʣʽʪʠʥʠ ʫ ʟʦʥʽ ʧʝʨʠʩʝʧʪʘʣʴʥʦʾ ʜʫʢʪʫʣʷʨʥʦʾ ʨʝʘʢʮʽʾ . 

ɿʘʙʘʨʚʣʝʥʥʷ ʥʘ ɽʨʉɸʄ. ɿʙʽʣʴʰʝʥʥʷ 10ʭ40. ɸʚʪʦʧʩʽʷ ˉ148. ʍʚʦʨʘ ɹ. 70 ʨ., 

ʞʽʥ. ɼʽʘʛʥʦʟ: ʥʝʘʣʢʦʛʦʣʴʥʠʡ ʩʪʝʘʪʦʛʝʧʘʪʠʪ 

 

 

ʂʽʣʴʢʽʩʪʴ ʽʥʪʨʘʩʝʧʪʘʣʴʥʠʭ ɽʨʉɸʄ+ ʜʫʢʪʫʣ ʚ ʧʨʠʣʷʛʘʶʯʠʭ ʜʦ 

ʽʥʪʨʘʣʦʙʫʣʷʨʥʠʭ (ʧʝʨʠʩʝʧʪʘʣʴʥʠʭ) ʩʢʫʧʯʝʥʴ ɽʨʉɸʄ+ ʜʫʢʪʫʣ  ʪʝʞ ʙʫʣʘ 

ʥʝʟʥʘʯʥʦʶ. 

ʏʘʩʪʠʥʘ ɽʨʉɸʄ+ ʜʫʢʪʫʣ ʚʠʷʚʣʷʣʘʩʴ ʫ ʪʦʚʱʽ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʠʭ ʩʝʧʪ 

(ʨʠʩ. 4.6). ʇʨʠ ʮʴʦʤʫ ʙʽʣʴʰʽʩʪʴ ʜʫʢʪʫʣ ʟʘ ʩʪʨʫʢʪʫʨʦʶ ʥʘʛʘʜʫʚʘʣʠ ʟʚʠʯʘʡʥʽ 

ʞʦʚʯʝʚʽ ʧʨʦʪʦʢʠ, ʘ ʜʝʷʢʽ ï ʚʘʨʽʘʙʝʣʴʥʽ ʩʢʫʧʯʝʥʥʷ ʨʝʘʢʪʠʚʥʠʭ ʜʫʢʪʫʣʷʨʥʠʭ 

ʢʣʽʪʠʥ. ɺ ʯʘʩʪʠʥʽ ʚʠʧʘʜʢʽʚ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʘʩʦʮʽʘʮʽʷ ʽʥʪʘʩʝʧʪʘʣʴʥʠʭ ʪʘ 

ʧʝʨʠʩʝʧʪʘʣʴʥʠʭ ʩʢʫʧʯʝʥʴ ɽʨʉɸʄ+ ʢʣʽʪʠʥ.  
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ʈʠʩʫʥʦʢ 4.6 ï ɽʨʉɸʄ+ ʢʣʽʪʠʥʠ ʚ ʟʦʥʽ ʽʥʪʨʘʩʝʧʪʘʣʴʥʦʾ ʜʫʢʪʫʣʷʨʥʦʾ ʨʝʘʢʮʽʾ. 

ɿʘʙʘʨʚʣʝʥʥʷ ʥʘ ɽʨʉɸʄ. ɿʙʽʣʴʰʝʥʥʷ 10ʭ40. ɸʚʪʦʧʩʽʷ ˉ148. ʍʚʦʨʘ ɹ. 70 ʨ., 

ʞʽʥ. ɼʽʘʛʥʦʟ: ʥʝʘʣʢʦʛʦʣʴʥʠʡ ʩʪʝʘʪʦʛʝʧʘʪʠʪ 

 

 

ɼʣʷ ʚʠʚʯʝʥʥʷ ʢʣʽʪʠʥ ʟ çʙʽʣʽʘʨʥʠʤ ʬʝʥʦʪʠʧʦʤè, ʱʦ ʧʝʨʝʚʘʞʘʶʪʴ ʚ 

ʟʦʥʘʭ ʜʫʢʪʫʣʷʨʥʦʾ ʨʝʘʢʮʽʾ, ʚʠʟʥʘʯʘʣʘʩʴ ʧʣʦʱʘ, ʷʢʫ ʟʘʡʤʘʣʠ ʢʣʽʪʠʥʠ ʟ 

ʧʦʟʠʪʠʚʥʦʶ ʝʢʩʧʨʝʩʽʻʶ ʮʠʪʦʢʝʨʘʪʠʥʘ 19 (ʉʂ19). ʏʘʩʪʠʥʘ ʮʽʻʾ ʢʣʽʪʠʥʥʦʾ 

ʧʦʧʫʣʷʮʽʾ ʙʫʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʚʠʯʘʡʥʠʤʠ ʭʦʣʘʥʛʽʦʮʠʪʘʤʠ ʧʝʨʝʜʽʩʥʫʶʯʠʭ 

ʜʫʢʪʫʣ. ɹʽʣʴʰʘ ʞ ʯʘʩʪʠʥʘ, ʽʤʦʚʽʨʥʦ, ʚʢʣʶʯʘʣʘ ʛʝʪʝʨʦʛʝʥʥʫ ʛʨʫʧʫ ʢʣʽʪʠʥ 

ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ ʟʨʽʣʦʩʪʽ, ʷʢʽ ʫʪʚʦʨʠʣʠʩʴ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʣʽʬʝʨʘʮʽʾ ʪʘ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʙʽʣʽʘʨʥʦʛʦ ʝʧʽʪʝʣʽʶ, ʛʝʧʘʪʦʮʠʪʽʚ ʪʘ ʢʣʽʪʠʥ-ʧʦʧʝʨʝʜʥʠʢʽʚ.  

ʇʨʠ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʤʫ ʘʥʘʣʽʟʽ ʚʠʷʚʣʷʣʦʩʴ, ʱʦ ʥʦʚʦʫʪʚʦʨʝʥʽ ʜʫʢʪʫʣʠ ʥʝ 

ʙʫʣʠ ʦʜʥʘʢʦʚʠʤʠ. ʋ ʩʢʣʘʜʽ ʚʫʟʣʽʚ ʩʝʨʝʜ ʧʘʨʝʥʭʽʤʘʪʦʟʥʠʭ ʝʣʝʤʝʥʪʽʚ 
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ʚʠʷʚʣʷʣʠʩʴ ʧʦʦʜʠʥʦʢʽ ʉʂ19+ ʢʣʽʪʠʥʠ (ʨʠʩ.4.7). ɯʤʦʚʽʨʥʦ ʚʦʥʠ ʤʦʛʣʠ 

ʥʘʣʝʞʘʪʠ ʜʦ ʇɻɹʂ ʚ ʜʽʣʷʥʮʽ ʢʘʥʘʣʽʚ ɻʝʨʽʥʛʘ ʪʘ ʜʦ ʥʦʚʦʫʪʚʦʨʝʥʠʭ 

ʭʦʣʘʥʛʽʦʮʠʪʽʚ (ʾʭ ʧʦʭʽʜʥʠʭ). 

 

 

 

1) Cʂ19-ʧʦʟʠʪʠʚʥʽ ʢʣʽʪʠʥʠ ʩʝʨʝʜ ʛʝʧʘʪʦʮʠʪʽʚ; 

2) ʚʝʨʝʪʝʥʦʧʦʜʽʙʥʽ ʢʣʽʪʠʥʠ ʫ ʩʢʣʘʜʽ ʪʦʥʢʦʾ ʩʝʧʪʠ. 

ʈʠʩʫʥʦʢ 4.7 ï ʇʦʦʜʠʥʦʢʽ Cʂ19+ ʢʣʽʪʠʥʠ ʫ ʩʢʣʘʜʽ  ʧʘʨʝʥʭʽʤʘʪʦʟʥʦʛʦ 

ʚʫʟʣʘ. ɿʘʙʘʨʚʣʝʥʥʷ ʥʘ Cʂ19. ɿʙʽʣʴʰʝʥʥʷ 10ʭ40. ɸʚʪʦʧʩʽʷ ˉ148. ʍʚʦʨʘ ɹ. 70 

ʨ., ʞʽʥ. ɼʽʘʛʥʦʟ: ʥʝʘʣʢʦʛʦʣʴʥʠʡ ʩʪʝʘʪʦʛʝʧʘʪʠʪ 

 

ʏʘʩʪʦ ʉʂ19+ ʢʣʽʪʠʥʠ ʚʠʷʚʣʷʣʠʩʴ ʧʝʨʠʩʝʧʪʘʣʴʥʦ, ʥʘ ʤʝʞʽ ʽʟ 

ʧʘʨʝʥʭʽʤʦʶ (ʨʠʩ.4.8). ʇʨʠ ʮʴʦʤʫ ʙʽʣʴʰʽʩʪʴ ʽʟ ʥʠʭ ʚʠʷʚʣʷʣʠʩʴ ʫ ʚʠʛʣʷʜʽ 

ʥʝʚʝʣʠʢʠʭ ʛʨʫʧ ʘʙʦ ʪʷʞʽʚ ʽ ʪʽʣʴʢʠ ʧʦʜʝʢʫʜʠ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʜʫʢʪʫʣʠ ʟ 

ʧʨʦʩʚʽʪʦʤ. 
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1) ʪʷʞʽ Cʂ19-ʧʦʟʠʪʠʚʥʠʭ ʢʣʽʪʠʥ; 

2) ʬʦʨʤʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ʜʫʢʪʫʣ ʟ ʧʨʦʩʚʽʪʦʤ. 

ʈʠʩʫʥʦʢ 4.8 ï ʊʷʞʽ Cʂ19+ ʢʣʽʪʠʥ ʪʘ ʜʫʢʪʫʣʠ ʫ ʩʢʣʘʜʽ  ʩʝʧʪʠ. 

ɿʘʙʘʨʚʣʝʥʥʷ ʥʘ Cʂ19. ɿʙʽʣʴʰʝʥʥʷ 10ʭ40. ɸʚʪʦʧʩʽʷ ˉ128. ʍʚʦʨʠʡ ɺ. 41 ʨ., 

ʯʦʣ. ɼʽʘʛʥʦʟ: ʘʣʢʦʛʦʣʴʥʠʡ ʩʪʝʘʪʦʛʝʧʘʪʠʪ ʪʘ ʚʽʨʫʩʥʠʡ ʛʝʧʘʪʠʪ ʉ (ʧʦʻʜʥʘʥʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ) 

 

ɺ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ ʙʽʣʴʰʽʩʪʴ ʉʂ19+ ʢʣʽʪʠʥ ʚʠʷʚʣʷʣʦʩʴ ʫ ʩʢʣʘʜʽ 

ʩʬʦʨʤʦʚʘʥʠʭ ʜʫʢʪʫʣ, ʷʢʽ ʤʽʩʪʠʣʠ ʯʽʪʢʠʡ ʧʨʦʩʚʽʪ (ʨʠʩ.4.9). 
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1) ʤʦʥʦʥʫʢʣʝʘʨʥʠʡ ʽʥʬʽʣʴʪʨʘʪ ʫ ʩʢʣʘʜʽ ʩʝʧʪʠ; 

2) ʬʦʨʤʫʚʘʥʥʷ ʯʽʪʢʠʭ ʜʫʢʪʫʣ ʟ ʧʨʦʩʚʽʪʦʤ (ʉʂ+19 ʢʣʽʪʠʥʠ); 

3) ʧʘʨʝʥʭʽʤʘʪʦʟʥʠʡ ʚʫʟʦʣ. 

ʈʠʩʫʥʦʢ 4.9 ï Cʂ19+ ʢʣʽʪʠʥʠ ʫ ʩʢʣʘʜʽ  ʩʝʧʪʠ ʥʘ ʤʝʞʽ ʟ ʧʘʨʝʥʭʽʤʘʪʦʟʥʠʤ 

ʚʫʟʣʦʤ. ɿʘʙʘʨʚʣʝʥʥʷ ʥʘ Cʂ19. ɿʙʽʣʴʰʝʥʥʷ 10ʭ40. ɸʚʪʦʧʩʽʷ ˉ78Z . ʍʚʦʨʠʡ 

ʄ. 42 ʨ., ʯʦʣ. ɼʽʘʛʥʦʟ: ʚʽʨʫʩʥʠʡ ʛʝʧʘʪʠʪ ʉ 

 

ɼʘʥʽ ʧʨʦ ʨʽʚʝʥʴ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʫʢʪʫʣʷʨʥʦʾ ʨʝʘʢʮʽʾ ʧʨʠ ʨʽʟʥʠʭ 

ʤʦʨʬʦʛʝʥʝʪʠʯʥʠʭ ʚʘʨʽʘʥʪʘʭ ʩʢʣʝʨʦʟʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣ.4.6. 
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ʊʘʙʣʠʮʷ 4.6 ï ʇʦʢʘʟʥʠʢʠ ʨʝʧʘʨʘʮʽʾ (ʜʫʢʪʫʣʷʨʥʦʾ ʨʝʘʢʮʽʾ) ʧʨʠ ʨʽʟʥʠʭ 

ʚʘʨʽʘʥʪʘʭ ʩʢʣʝʨʦʟʫ: ʧʝʨʠʮʝʣʶʣʷʨʥʦʤʫ (ʇʎʌ), ʩʝʧʪʘʣʴʥʦʤʫ (ʇʉʌ), 

ʧʝʨʠʜʫʢʪʘʣʴʥʦʤʫ (ʇɼʌ),  (MÑs) 

 ʇʎʌ ʇʉʌ ʇɼʌ ʈ 

Cʂ19 (% ʧʣʦʱʘ) 

ɿʘʛʘʣʴʥʠʡ 

(ʉʂ19) 

1,17Ñ0,06 1,99Ñ0,1 

 

10,17Ñ0,06 ʈ1-2=0,152 

ʈ1-3=0,004 

ʈ2-3=0,003 

 

ʉʂ19 ʚʠʷʚʣʷʚʩʷ ʥʘ ʢʣʽʪʠʥʘʭ ʟ çʙʽʣʽʘʨʥʠʤè ʬʝʥʦʪʠʧʦʤ, ʜʦ ʷʢʠʭ 

ʚʽʜʥʦʩʷʪʴʩʷ ʭʦʣʘʥʛʽʦʮʠʪʠ ʪʘ ʥʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʽ ʢʣʽʪʠʥʠ ʫ ʜʽʣʷʥʮʽ 

ʜʫʢʪʫʣʷʨʥʦʾ ʨʝʘʢʮʽʾ. ɿʘʛʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ʙʫʚ ʥʘʡʚʠʱʠʤ ʫ ʛʨʫʧʽ ʇɼʌ. 

(ʚʽʜʤʽʥʥʽʩʪʴ ʚʽʜ ʧʦʢʘʟʥʠʢʘ ʫ ʛʨʫʧʽ ʇʎʌ ʪʘ ʇʉʌ ʙʫʣʘ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʘ - 

ʨ=0,0042 ʪʘ ʨ=0,003 ʚʽʜʧʦʚʽʜʥʦ). 

 

4.2 ʄʦʨʬʦʣʦʛʽʯʥʽ ʧʨʦʷʚʠ ʬʽʙʨʦ- ʪʘ ʘʥʛʽʦʛʝʥʝʟʫ  

 

ʋʪʚʦʨʝʥʥʷ ʥʦʚʦʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʛʝʪʝʨʦʛʝʥʥʦʶ 

ʧʦʧʫʣʷʮʽʻʶ ʬʽʙʨʦʛʝʥʥʠʭ ʢʣʽʪʠʥ, ʜʣʷ ʷʢʠʭ ʩʧʽʣʴʥʠʤ ʻ ʝʢʩʧʨʝʩʽʷ ʤʘʨʢʝʨʫ Ŭ-

SMA ʧʨʠ ʘʢʪʠʚʘʮʽʾ. ʄʽʦʬʽʙʨʦʙʣʘʩʪʠ ʤʦʞʫʪʴ ʚʠʷʚʣʷʪʠ ʨʽʟʥʽ ʚʘʨʽʘʥʪʠ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʥʘʡʚʘʞʣʠʚʽʰʠʤʠ ʟ ʷʢʠʭ ʻ ʟʜʘʪʥʽʩʪʴ ʩʠʥʪʝʟʫʚʘʪʠ 

ʝʣʝʤʝʥʪʠ ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ ʤʘʪʨʠʢʩʫ ʪʘ ʧʨʦʣʽʬʝʨʫʚʘʪʠ. ʄʠ ʚʚʘʞʘʣʠ, ʱʦ ʜʣʷ 

ʦʮʽʥʢʠ ʬʽʙʨʦʛʝʥʝʟʫ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʩʪʫʧʥʽ ʧʦʢʘʟʥʠʢʠ: ʢʽʣʴʢʽʩʪʴ 

ʘʢʪʠʚʦʚʘʥʠʭ ʤʽʦʬʽʙʨʦʙʣʘʩʪʽʚ (Ŭ-SMA+), ʤʽʪʦʪʠʯʥʦ ʘʢʪʠʚʥʠʭ ʤʝʟʝʥʭʽʤʘʣʴʥʠʭ 

ʢʣʽʪʠʥ (ʂʽ67+) ʪʘ ʢʽʣʴʢʽʩʪʴ ʢʦʣʘʛʝʥʫ (ʚʦʣʦʢʥʘ ʟʘʙʘʨʚʣʝʥʽ ʘʣʴʮʽʘʥʦʚʠʤ ʩʠʥʽʤ 

ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʨʠʭʨʦʤ ʄʘʩʩʦʥʘ ï ʢʦʣʘʛʝʥ ɯɯɯ ʪʠʧʫ. ɼʣʷ ʚʨʘʭʦʚʫʚʘʥʥʷ 

ʧʝʨʝʚʘʞʥʦʾ ʣʦʢʘʣʽʟʘʮʽʾ ʬʽʙʨʦʟʫ ʦʧʠʩʘʥʽ ʧʦʢʘʟʥʠʢʠ ʦʮʽʥʶʚʘʣʠʩʴ ʚ ʩʢʣʘʜʽ 

ʩʝʧʪ/ʧʦʨʪʘʣʴʥʠʭ ʪʨʘʢʪʽʚ, ʽʥʪʨʘʣʦʙʫʣʷʨʥʦ ʪʘ ʟʘʛʘʣʦʤ ʚ ʧʨʝʧʘʨʘʪʽ.  

ʇʦʪʝʥʮʽʡʥʦ ʬʽʙʨʦʛʝʥʥʽ ʢʣʽʪʠʥʠ, ʭʦʯʘ ʽ ʤʘʶʪʴ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʨʦʬʽʣʽ 

ʽʤʫʥʥʦʛʦ ʬʝʥʦʪʠʧʫ, ʧʨʠ ʘʢʪʠʚʘʮʽʾ ʝʢʩʧʨʝʩʫʶʪʴ ʤʘʨʢʝʨ Ŭ-SMA. ʇʨʠ 
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ʜʦʩʣʽʜʞʝʥʥʽ ʤʽʢʨʦʧʨʝʧʘʨʘʪʽʚ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ Ŭ-SMA+ ʢʣʽʪʠʥʠ 

ʨʦʟʤʽʱʫʚʘʣʠʩʴ ʫ ʨʽʟʥʠʭ ʚʽʜʜʽʣʘʭ ʧʝʯʽʥʢʦʚʠʭ ʯʘʩʪʦʯʦʢ, ʱʦ ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ 

ʚʽʜʥʝʩʪʠ ʾʭ ʜʦ ʨʽʟʥʠʭ ʩʫʙʧʦʧʫʣʷʮʽʡ. 

ʇɿʂ ʨʦʟʤʽʱʫʶʪʴʩʷ ʫ ʽʥʪʝʨʩʪʠʮʽʾ ʧʨʦʩʪʦʨʽʚ ɼʽʩʩʝ, ʤʘʶʪʴ ʜʦʚʛʽ 

ʚʽʜʨʦʩʪʢʠ, ʱʦ ʦʪʦʯʫʶʪʴ ʝʥʜʦʪʝʣʽʡ ʩʠʥʫʩʦʾʜʽʚ, ʥʘʛʘʜʫʶʯʠ ʧʝʨʠʮʠʪʠ ʽʥʰʠʭ 

ʦʨʛʘʥʽʚ (ʨʠʩ.4.10).  

 

 

1) ʛʝʧʘʪʦʮʠʪʠ ʟ ʦʟʥʘʢʘʤʠ ʞʠʨʦʚʦʾ ʜʠʩʪʨʦʬʽʾ; 

2) Ŭ-SMA-ʧʦʟʠʪʠʚʥʽ ʢʣʽʪʠʥʠ. 

ʈʠʩʫʥʦʢ 4.10 ï ʇʦʦʜʠʥʦʢʽ Ŭ-SMA+ ʢʣʽʪʠʥʠ, ʷʢʽ ʨʦʟʤʽʱʫʶʪʴʩʷ 

ʽʥʪʨʘʣʦʙʫʣʷʨʥʦ ʽ ʚʽʨʦʛʽʜʥʦ ʻ ʧʦʭʽʜʥʠʤʠ ʧʝʯʽʥʢʦʚʠʭ ʟʽʨʯʘʩʪʠʭ ʢʣʽʪʠʥ. 

ɿʘʙʘʨʚʣʝʥʥʷ ʥʘ Ŭ-SMA. ɿʙʽʣʴʰʝʥʥʷ 10ʭ40. ɸʚʪʦʧʩʽʷ ˉ148. ʍʚʦʨʘ ɹ. 70 ʨ., 

ʞʽʥ. ɼʽʘʛʥʦʟ: ʥʝʘʣʢʦʛʦʣʴʥʠʡ ʩʪʝʘʪʦʛʝʧʘʪʠʪ 
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ʎʽ ʢʣʽʪʠʥʠ ʤʘʶʪʴ ʤʥʦʞʠʥʥʽ ʢʦʥʪʘʢʪʠ ʟ ʧʨʠʣʷʛʘʶʯʠʤʠ ʛʝʧʘʪʦʮʠʪʘʤʠ ʪʘ 

ʥʝʨʚʦʚʠʤʠ ʟʘʢʽʥʯʝʥʥʷʤʠ, ʷʢʽ ʧʨʦʥʠʢʘʶʪʴ ʫ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʽ ʚʽʜʨʦʩʪʢʠ. ʇʨʠ 

ʟʚʠʯʘʡʥʦʤʫ ʛʽʩʪʦʣʦʛʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʷʚʠʪʠ ʾʭ ʚʘʞʢʦ. ʇʽʩʣʷ ʘʢʪʠʚʘʮʽʾ 

ʇɿʂ ʝʢʩʧʨʝʩʫʶʪʴ Ŭ-SMA, ʧʦʯʠʥʘʶʪʴ ʧʨʦʣʽʬʝʨʫʚʘʪʠ ʪʘ ʤʽʛʨʫʚʘʪʠ ʫ ʽʥʰʽ 

ʚʽʜʜʽʣʠ ʯʘʩʪʦʯʢʠ. ɺʠʷʚʣʝʥʥʷ ʧʦʦʜʠʥʦʢʠʭ Ŭ-SMA+ ʢʣʽʪʠʥ ʚʩʝʨʝʜʠʥʽ ʯʘʩʪʦʯʦʢ 

ʽʤʦʚʽʨʥʦ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʦ ʥʘʡʙʽʣʴʰ ʨʘʥʥʽʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ ʧʨʦʮʝʩʽʚ 

ʟʘʛʦʻʥʥʷ.ɺ ʧʦʜʘʣʴʰʦʤʫ ʢʽʣʴʢʽʩʪʴ ʘʢʪʠʚʦʚʘʥʠʭ ʇɿʂ ʟʨʦʩʪʘʻ ʧʘʨʘʣʝʣʴʥʦ ʽʟ 

ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʬʽʙʨʠʣʷʨʥʠʭ ʙʽʣʢʽʚ, ʷʢʽ ʥʘʛʨʦʤʘʜʞʫʶʪʴʩʷ ʫ ʧʨʦʩʪʦʨʘʭ 

ɼʽʩʩʝ ʪʘ ʥʘʚʢʦʣʦ ʛʝʧʘʪʦʮʠʪʽʚ (ʨʠʩ.4.11). 

 

1) ʛʝʧʘʪʦʮʠʪʠ ʟ ʦʟʥʘʢʘʤʠ ʙʘʣʦʥʥʠʭ ʟʤʽʥ; 

2) ʛʝʧʘʪʦʮʠʪʠ ʟ ʦʟʥʘʢʘʤʠ ʞʠʨʦʚʦʾ ʜʠʩʪʨʦʬʽʾ; 

3)  Ŭ-SMA-ʧʦʟʠʪʠʚʥʽ ʢʣʽʪʠʥʠ. 

ʈʠʩʫʥʦʢ 4.11 ï ɿʙʽʣʴʰʝʥʘ ʢʽʣʴʢʽʩʪʴ Ŭ-SMA+ ʢʣʽʪʠʥ, ʷʢʽ ʨʦʟʤʽʱʫʶʪʴʩʷ 

ʽʥʪʨʘʣʦʙʫʣʷʨʥʦ ʽ ʽʤʦʚʽʨʥʦ ʻ ʧʦʭʽʜʥʠʤʠ ʧʝʯʽʥʢʦʚʠʭ ʟʽʨʯʘʪʠʭ ʢʣʽʪʠʥ. 

ɿʘʙʘʨʚʣʝʥʥʷ ʥʘ Ŭ-SMA. ɿʙʽʣʴʰʝʥʥʷ 10ʭ40.  ɸʚʪʦʧʩʽʷ ˉ884. ʍʚʦʨʘ ɹ. 45 ʨ., 

ʞʽʥ. ɼʽʘʛʥʦʟ: ʘʣʢʦʛʦʣʴʥʠʡ ʩʪʝʘʪʦʛʝʧʘʪʠʪ 
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ʇʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʩʪʫʧʝʥʽ ʚʠʨʘʞʝʥʦʩʪʽ ʮʴʦʛʦ ʚʘʨʽʘʥʪʫ ʬʽʙʨʦʛʝʥʝʟʫ ï 

çʢʘʧʽʣʷʨʠʟʘʮʽʾ ʩʠʥʫʩʦʾʜʽʚè ʘʙʦ çʩʦʪʦʚʦʛʦ ʩʢʣʝʨʦʟʫè ï Ŭ-SMA+ ʢʣʽʪʠʥʠ 

ʨʦʟʤʽʱʫʶʪʴʩʷ ʚ ʩʢʣʘʜʽ ʥʦʚʦʫʪʚʦʨʝʥʠʭ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʠʭ ʧʨʦʰʘʨʢʽʚ 

ʚʩʝʨʝʜʠʥʽ ʯʘʩʪʦʯʦʢ, ʯʘʩʪʦ ʚ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʨʠʣʷʛʘʶʯʠ ʜʦ ʛʝʧʘʪʦʮʠʪʽʚ ʽʟ 

ʚʠʨʘʞʝʥʠʤʠ ʦʟʥʘʢʘʤʠ ʧʦʰʢʦʜʞʝʥʥʷ (ʨʠʩ.4.12). 

 

 

1) ʛʝʧʘʪʦʮʠʪʠ ʟ ʦʟʥʘʢʘʤʠ ʙʘʣʦʥʥʠʭ ʟʤʽʥ; 

2)  Ŭ-SMA-ʧʦʟʠʪʠʚʥʽ ʢʣʽʪʠʥʠ 

ʈʠʩʫʥʦʢ 4.12 ï ɿʙʽʣʴʰʝʥʘ ʢʽʣʴʢʽʩʪʴ Ŭ-SMA+ ʢʣʽʪʠʥ, ʷʢʽ ʨʦʟʤʽʱʫʶʪʴʩʷ ʫ 

ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʠʭ ʧʨʦʰʘʨʢʘʭ, ʱʦ ʬʦʨʤʫʶʪʴʩʷ ʧʨʠ çʩʦʪʦʚʦʤʫè ʩʢʣʝʨʦʟʽ. 

ɿʘʙʘʨʚʣʝʥʥʷ ʥʘ Ŭ-SMA. ɿʙʽʣʴʰʝʥʥʷ 10ʭ40. ɸʚʪʦʧʩʽʷ ˉ884. ʍʚʦʨʘ ɹ. 45 ʨ., 

ʞʽʥ. ɼʽʘʛʥʦʟ: ʘʣʢʦʛʦʣʴʥʠʡ ʩʪʝʘʪʦʛʝʧʘʪʠʪ 
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ɿʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ Ŭ-SMA+ ʢʣʽʪʠʥ ʚʠʷʚʣʷʣʘʩʴ ʫ ʩʢʣʘʜʽ ʬʽʙʨʦʟʥʠʭ ʩʝʧʪ. ʎʽ 

ʢʣʽʪʠʥʠ ʽʤʦʚʽʨʥʦ ʻ ʧʦʭʽʜʥʠʤʠ ʧʦʨʪʘʣʴʥʠʭ ʬʽʙʨʦʙʣʘʩʪʽʚ, ʷʢʽ ʚʽʜʽʛʨʘʶʪʴ 

ʧʨʦʚʽʜʥʫ ʨʦʣʴ ʧʨʠ ʩʝʧʪʘʣʴʥʦʤʫ ʬʽʙʨʦʛʝʥʝʟʽ. Ŭ-SMA+ ʢʣʽʪʠʥʠ ʨʦʟʤʽʱʫʶʪʴʩʷ 

ʜʠʬʫʟʥʦ ʤʽʞ ʥʦʚʦʫʪʚʦʨʝʥʠʤʠ ʬʽʙʨʠʣʷʨʥʠʤʠ ʙʽʣʢʘʤʠ (ʨʠʩ.4.13). 

 

 

 

1) ʟʙʝʨʝʞʝʥʽ ʛʝʧʘʪʦʮʠʪʠ; 

2) Ŭ-SMA-ʧʦʟʠʪʠʚʥʽ ʢʣʽʪʠʥʠ ʫ ʩʢʣʘʜʽ ʬʽʙʨʦʟʥʦʾ ʩʝʧʪʠ. 

ʈʠʩʫʥʦʢ 4.13 ï ɿʙʽʣʴʰʝʥʘ ʢʽʣʴʢʽʩʪʴ Ŭ-SMA+ ʢʣʽʪʠʥ, ʷʢʽ ʨʦʟʤʽʱʫʶʪʴʩʷ 

ʜʠʬʫʟʥʦ ʫ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʠʭ ʩʝʧʪʘʭ. ɿʘʙʘʨʚʣʝʥʥʷ ʥʘ Ŭ-SMA. ɿʙʽʣʴʰʝʥʥʷ 

10ʭ40. ɸʚʪʦʧʩʽʷ ˉ593. ʍʚʦʨʘ ʇ. 54 ʨ., ʞʽʥ. ɼʽʘʛʥʦʟ: ʥʝʘʣʢʦʛʦʣʴʥʠʡ 

ʩʪʝʘʪʦʛʝʧʘʪʠʪ 
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ʂʽʣʴʢʽʩʪʴ Ŭ-SMA+ ʢʣʽʪʠʥ ʙʫʣʘ ʟʥʘʯʥʦ ʤʝʥʰʦʶ ʚ ʜʽʣʷʥʢʘʭ ʢʣʽʪʠʥʥʦʾ 

ʽʥʬʽʣʴʪʨʘʮʽʾ (ʨʠʩ. 4.5). ʘ ʪʘʢʦʞ ʚ ʟʦʥʽ ʧʨʦʣʽʬʝʨʘʮʽʾ ʙʽʣʽʘʨʥʦʛʦ ʝʧʽʪʝʣʽʶ ï 

ʜʫʢʪʫʣʷʨʥʦʾ ʨʝʘʢʮʽʾ (ʨʠʩ.4.14). 

 

 

 

 

1) ʱʽʣʴʥʠʡ ʤʦʥʦʥʫʢʣʝʘʨʥʠʡ ʽʥʬʽʣʴʪʨʘʪ; 

2) Ŭ-SMA-ʧʦʟʠʪʠʚʥʽ ʢʣʽʪʠʥʠ ʨʦʟʜʽʣʝʥʽ ʬʽʙʨʠʣʷʨʥʠʤʠ ʙʽʣʢʘʤʠ. 

ʈʠʩʫʥʦʢ 4.14 ï ɿʙʽʣʴʰʝʥʘ ʢʽʣʴʢʽʩʪʴ Ŭ-SMA+ ʢʣʽʪʠʥ ʫ ʩʢʣʘʜʽ 

ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʦʾ ʩʝʧʪʠ ʚ ʟʦʥʽ ʽʥʬʽʣʴʪʨʘʮʽʾ. ɿʘʙʘʨʚʣʝʥʥʷ ʥʘ Ŭ-SMA. 

ɿʙʽʣʴʰʝʥʥʷ 10ʭ40. ɸʚʪʦʧʩʽʷ ˉ404. ʍʚʦʨʠʡ ʇ. 38 ʨ., ʯʦʣ. ɼʽʘʛʥʦʟ: 

ʘʣʢʦʛʦʣʴʥʠʡ ʪʘ ʥʝʘʣʢʦʛʦʣʴʥʠʡ ʩʪʝʘʪʦʛʝʧʘʪʠʪ (ʧʦʻʜʥʘʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ) 
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ɺ  ʟʦʥʽ ʧʨʦʣʽʬʝʨʘʮʽʾ ʙʽʣʽʘʨʥʦʛʦ ʝʧʽʪʝʣʽʶ ï ʜʫʢʪʫʣʷʨʥʦʾ ʨʝʘʢʮʽʾ ï 

ʢʽʣʴʢʽʩʪʴ Ŭ-SMA-ʧʦʟʠʪʠʚʥʠʭ ʢʣʽʪʠʥ ʪʝʞ ʙʫʣʘ ʚʽʜʥʦʩʥʦ ʤʝʥʰʦʶ (ʨʠʩ.4.15), 

ʱʦ ʽʤʦʚʽʨʥʦ ʧʦʚô̫ ʟʘʥʦ ʟ ʥʘʛʨʦʤʘʜʞʝʥʥʷʤ ʬʽʙʨʠʣʷʨʥʠʭ ʙʽʣʢʽʚ ʪʘ, ʤʦʞʣʠʚʦ, 

ʧʝʨʝʭʦʜʦʤ ʢʣʽʪʠʥ ʚ ʥʝʘʢʪʠʚʥʠʡ ʩʪʘʥ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1) ʧʨʦʣʽʬʝʨʘʮʽʷ ʙʽʣʽʘʨʥʦʛʦ ʝʧʽʪʝʣʽʶ; 

2) Ŭ-SMA-ʧʦʟʠʪʠʚʥʽ ʢʣʽʪʠʥʠ ʨʦʟʜʽʣʝʥʽ ʬʽʙʨʠʣʷʨʥʠʤʠ ʙʽʣʢʘʤʠ. 

ʈʠʩʫʥʦʢ 4.15 ï ɿʙʽʣʴʰʝʥʘ ʢʽʣʴʢʽʩʪʴ Ŭ-SMA+ ʢʣʽʪʠʥ ʫ ʩʢʣʘʜʽ 

ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʦʾ ʩʝʧʪʠ ʚ ʟʦʥʽ ʜʫʢʪʫʣʷʨʥʦʾ ʨʝʘʢʮʽʾ. ɿʘʙʘʨʚʣʝʥʥʷ ʥʘ Ŭ-SMA. 

ɿʙʽʣʴʰʝʥʥʷ 10ʭ40. ɸʚʪʦʧʩʽʷ ˉ128. ʍʚʦʨʠʡ ɺ. 41 ʨ., ʯʦʣ. ɼʽʘʛʥʦʟ: 

ʘʣʢʦʛʦʣʴʥʠʡ ʪʘ ʥʝʘʣʢʦʛʦʣʴʥʠʡ ʩʪʝʘʪʦʛʝʧʘʪʠʪ (ʧʦʻʜʥʘʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ) 
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ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʣʦʢʘʣʽʟʘʮʽʾ Ŭ-SMA+ ʢʣʽʪʠʥ  ʪʘ ʜʫʢʪʫʣʷʨʥʦʾ ʨʝʘʢʮʽʾ ʥʝ 

ʙʫʣʦ ʦʜʥʘʢʦʚʠʤ. ʋ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʥʦʚʦʫʪʚʦʨʝʥʽ ʜʫʢʪʫʣʠ ʬʦʨʤʫʚʘʣʠʩʴ ʧʦ 

ʧʝʨʠʬʝʨʽʾ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʦʾ ʩʝʧʪʠ, ʘʢʪʠʚʦʚʘʥʽ Ŭ-SMA+ ʢʣʽʪʠʥʠ ʚʠʷʚʣʷʣʠʩʴ 

ʤʽʞ ʙʽʣʽʘʨʥʠʤʠ ʧʨʦʣʽʬʝʨʘʪʘʤʠ (ʨʠʩ.4.16). 

 

 

 

1) ʧʨʦʣʽʬʝʨʘʮʽʷ ʙʽʣʽʘʨʥʦʛʦ ʝʧʽʪʝʣʽʶ; 

2) Ŭ-SMA-ʧʦʟʠʪʠʚʥʽ ʢʣʽʪʠʥʠ ʤʽʞ ʥʦʚʦʫʪʚʦʨʝʥʠʤʠ ʜʫʢʪʫʣʘʤʠ. 

ʈʠʩʫʥʦʢ 4.16 ï ɿʙʽʣʴʰʝʥʘ ʢʽʣʴʢʽʩʪʴ Ŭ-SMA+ ʢʣʽʪʠʥ ʧʦ ʧʝʨʠʬʝʨʽʾ 

ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʦʾ ʩʝʧʪʠ ʚ ʟʦʥʽ ʜʫʢʪʫʣʷʨʥʦʾ ʨʝʘʢʮʽʾ. ɿʘʙʘʨʚʣʝʥʥʷ ʥʘ Ŭ-SMA. 

ɿʙʽʣʴʰʝʥʥʷ 10ʭ40. ɸʚʪʦʧʩʽʷ ˉ878. ʍʚʦʨʠʡ ʄ. 42 ʨ., ʯʦʣ. ɼʽʘʛʥʦʟ: ʚʽʨʫʩʥʠʡ 

ʛʝʧʘʪʠʪ ʉ 
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