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ɺʚʝʜʝʥʠʝ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠ ̫

ʊʝʨʤʠʥ çʤʠʦʢʘʨʜʠʦʜʠʩʪʨʦʬʠʷè ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʣʶʙʦʡ 

ʥʦʟʦʣʦʛʠʯʝʩʢʦʡ ʬʦʨʤʝ ʚ ʢʘʯʝʩʪʚʝ ʦʪʨʘʞʝʥʠʷ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʦʙʨʘʪʠʤʳʭ 

ʜʠʩʪʨʦʬʠʯʝʩʢʠʭ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʘʢʮʝʥʪʫʘʮʠʠ ʥʘ 

ʜʠʩʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʚ ʩʝʨʜʝʯʥʦʡ ʤʳʰʮʝ. ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʫʧʦʪʨʝʙʣʷʪʴ 

ʪʝʨʤʠʥ çʤʠʦʢʘʨʜʠʦʜʠʩʪʨʦʬʠʷè ʢʘʢ ʵʪʘʧʥʳʡ ʧʨʠ ʣʶʙʦʤ ʚʪʦʨʠʯʥʦʤ ʧʦʨʘʞʝʥʠʠ 

ʤʠʦʢʘʨʜʘ ʜʦ ʤʦʤʝʥʪʘ ʫʣʫʯʰʝʥʠʷ ʪʨʦʬʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʤʠʦʢʘʨʜʝ 

(ʧʦʜʯʝʨʢʠʚʘʷ ʦʙʨʘʪʠʤʦʩʪʴ ʜʠʩʪʨʦʬʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ). ʋ ʞʝʥʱʠʥ ʚ ʧʝʨʠʦʜ 

ʢʣʠʤʘʢʪʝʨʠʷ ʜʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʣʫʯʠʣʦ ʥʘʟʚʘʥʠʝ çʢʣʠʤʘʢʪʝʨʠʯʝʩʢʘʷ 

ʤʠʦʢʘʨʜʠʦʜʠʩʪʨʦʬʠʷè [15, 111]. ʂʦʜ ʤʠʦʢʘʨʜʠʦʜʠʩʪʨʦʬʠʠ ʧʦ ʄʂɹ-10: I42.9 ï 

ʂʘʨʜʠʦʤʠʦʧʘʪʠʷ (ʚʪʦʨʠʯʥʘʷ). 

ɺʪʦʨʠʯʥʘʷ ʢʘʨʜʠʦʤʠʦʧʘʪʠʷ (ɺʂ) ï ʟʘʙʦʣʝʚʘʥʠʝ, ʧʨʠʚʦʜʷʱʝʝ ʢ ʩʥʠʞʝʥʠʶ ʥʝ 

ʪʦʣʴʢʦ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʞʝʥʱʠʥ, ʥʦ ʠ ʠʤʝʶʱʝʝ ʚʘʞʥʦʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ [1, 20, 175]. 

ʕʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʪʦ ʫ ʞʝʥʱʠʥ ʨʠʩʢ 

ʨʘʟʚʠʪʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚʦʟʨʘʩʪʘʝʪ ʚ 3-7 ʨʘʟ ʚ ʧʝʨʠʦʜ ʧʝʨʠ- ʠ 

ʧʦʩʪʤʝʥʦʧʘʫʟʳ [52, 67, 75], ʯʪʦ ʩʦʧʨʷʞʝʥʦ ʩ ʨʘʟʚʠʪʠʝʤ ʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝʤ 

ʘʪʝʨʦʩʢʣʝʨʦʟʘ [168]. 

ɺ ʦʩʥʦʚʝ ʨʘʟʚʠʪʠʷ ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʦʡ 

ʙʣʷʰʢʠ ʟʥʘʯʠʤʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʢʘʢ ʩʪʨʫʢʪʫʨʥʳʝ (ʪʨʘʚʤʘʪʠʯʝʩʢʠʝ, ʨʝʘʢʮʠʷ 

ʘʥʪʠʛʝʥ-ʘʥʪʠʪʝʣʦ ʥʘ ʩʦʩʫʜʠʩʪʦʡ ʩʪʝʥʢʝ ʠ ʜʨ.), ʪʘʢ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʬʘʢʪʦʨʳ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʥʘʨʫʰʝʥʠʝ ʘʥʪʠʪʨʦʤʙʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʪʝʥʢʠ ʩʦʩʫʜʦʚ [4, 133, 

137].  

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʦʚʨʝʞʜʝʥʠʝ ʩʦʩʫʜʠʩʪʦʡ ʩʪʝʥʢʠ (ʦʧʨʝʜʝʣʝʥʥʳʡ ʩʧʝʢʪʨ 

ʥʘʨʫʰʝʥʠʡ ʘʥʪʠʘʛʨʝʛʘʮʠʦʥʥʦʡ, ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʦʡ ʠ ʬʠʙʨʠʥʦʣʠʪʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ) ï ʟʚʝʥʦ ʚ ʧʘʪʦʛʝʥʝʟʝ ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʠ ʪʨʦʤʙʦʟʘ [51, 127]. ʋ ʟʜʦʨʦʚʳʭ 

ʣʶʜʝʡ ʚ ʦʨʛʘʥʠʟʤʝ ʩʫʱʝʩʪʚʫʝʪ ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʠʡ ʙʘʣʘʥʩ ʤʝʞʜʫ ʩʠʥʪʝʟʦʤ 
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ʩʦʩʫʜʠʩʪʦʡ ʩʪʝʥʢʦʡ ʧʨʦʩʪʘʮʠʢʣʠʥʘ (ʬʘʢʪʦʨ ʘʥʪʠʘʛʨʝʛʘʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ 

ʚʘʟʦʜʠʣʷʪʘʪʦʨ), ʘʥʪʠʪʨʦʤʙʠʥʘ III  (ʛʣʘʚʥʳʡ ʬʘʢʪʦʨ ʘʥʪʠʢʦʘʛʫʣʷʮʠʦʥʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ), ʘʢʪʠʚʘʪʦʨʘ ʧʣʘʟʤʠʥʦʛʝʥʘ ʠ ʢʨʦʚʷʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʩʠʩʪʝʤʳ 

ʛʝʤʦʩʪʘʟʘ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʞʠʜʢʦʝ ʩʦʩʪʦʷʥʠʝ ʢʨʦʚʠ ʚ ʩʦʩʫʜʠʩʪʦʤ ʨʫʩʣʝ, ʘ ʧʨʠ 

ʧʦʚʨʝʞʜʝʥʠʠ ʩʪʝʥʢʠ ʩʦʩʫʜʦʚ ï ʛʝʤʦʩʪʘʪʠʯʝʩʢʠʡ ʪʨʦʤʙʦʟ [20, 75, 86, 203]. 

ʋʛʥʝʪʝʥʠʝ ʩʠʥʪʝʟʘ ʬʘʢʪʦʨʦʚ ʘʥʪʠʪʨʦʤʙʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʘʟʚʠʪʠʶ ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʠ ʧʦʚʳʰʘʝʪ ʨʠʩʢ ʪʨʦʤʙʦʟʘ [98, 100, 123]. ʇʨʠ ʨʘʟʚʠʪʠʠ 

ʘʪʝʨʦʩʢʣʝʨʦʟʘ, ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʥʳʡ ʩʠʥʪʝʟ ʪʨʦʤʙʦʢʩʘʥʘ ɸ2 ʚ ʪʨʦʤʙʦʮʠʪʘʭ, 

ʘ ʩʠʥʪʝʟ ʧʨʦʩʪʘʮʠʢʣʠʥʘ ʚ ʩʪʝʥʢʝ ʩʦʩʫʜʦʚ ï ʩʥʠʞʝʥ [128, 155]. ʋʯʠʪʳʚʘʷ 

ʟʥʘʯʠʤʦʩʪʴ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʨʨʝʢʮʠʠ ʥʘʨʫʰʝʥʥʦʡ ʘʥʪʠʪʨʦʤʙʦʛʝʥʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʩʪʝʥʢʠ ʩʦʩʫʜʦʚ (ɸʊɸʉʉ), ʦʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ 

ʥʘʫʢʝ ʩʯʠʪʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʩʧʦʩʦʙʦʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʪʨʦʤʙʦʨʝʟʠʩʪʝʥʮʠʠ 

ʩʦʩʫʜʠʩʪʦʡ ʩʪʝʥʢʠ [120, 125, 189]. 

ʕʥʜʦʪʝʣʠʘʣʴʥʘʷ ʜʠʩʬʫʥʢʮʠʷ, ʛʦʨʤʦʥʘʣʴʥʳʡ ʜʠʩʙʘʣʘʥʩ ï ʦʩʥʦʚʥʳʝ 

ʬʘʢʪʦʨʳ, ʷʚʣʷʶʱʠʝʩʷ ʧʨʠʯʠʥʦʡ ʩʨʳʚʘ ʢʦʤʧʝʥʩʘʪʦʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʩʦʩʫʜʠʩʪʦʡ 

ʩʪʝʥʢʠ ʫ ʧʘʮʠʝʥʪʦʢ ʩ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʠʤ ʩʠʥʜʨʦʤʦʤ (ʂʉ) ʠ ʟʘʧʫʩʢʘʶʱʠʝ 

ʧʨʦʮʝʩʩʳ ʨʘʟʚʠʪʠʷ ʘʪʝʨʦʩʢʣʝʨʦʟʘ [86, 88]. 

ʄʝʥʦʧʘʫʟʘʣʴʥʘʷ ʛʦʨʤʦʥʘʣʴʥʘʷ ʪʝʨʘʧʠʷ (ʄɻʊ) ï ʧʨʠʟʥʘʥʥʳʡ ʤʝʪʦʜ 

ʢʦʨʨʝʢʮʠʠ ʥʘʨʫʰʝʥʠʡ ʫ ʞʝʥʱʠʥ, ʩʪʨʘʜʘʶʱʠʭ ʂʉ [93, 110]. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, 

ʵʩʪʨʦʛʝʥʳ ʦʙʣʘʜʘʶʪ ʜʦʟʦʟʘʚʠʩʠʤʳʤ ʚʣʠʷʥʠʝʤ ʥʘ ʛʝʤʦʩʪʘʟ, ʩ ʜʨʫʛʦʡ ï ʩʧʦʩʦʙʥʳ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʩʪʝʥʢʠ ʩʦʩʫʜʦʚ, ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʘʜʛʝʟʠʠ ʪʨʦʤʙʦʮʠʪʦʚ, 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʮʝʣʳʡ ʨʷʜ ʦʙʤʝʥʥʦ-ʪʨʦʬʠʯʝʩʢʠʭ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʵʥʜʦʪʝʣʠʠ ʩʦʩʫʜʠʩʪʦʡ ʩʪʝʥʢʠ, ʚʳʨʘʙʘʪʳʚʘʶʱʝʡ ʬʘʢʪʦʨʳ ʘʥʪʠʪʨʦʤʙʦʛʝʥʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ [92, 96]. 

ɺʥʫʪʨʠʚʝʥʥʦʝ ʣʘʟʝʨʥʦʝ ʦʙʣʫʯʝʥʠʝ ʢʨʦʚʠ (ɺʃʆʂ) ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʨʜʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ, ʦʙʝʩʧʝʯʠʚʘʷ ʟʘʧʫʩʢ ʚ ʦʨʛʘʥʠʟʤʝ ʥʘ 

ʢʣʝʪʦʯʥʦʤ ʠ ʤʦʣʝʢʫʣʷʨʥʦʤ ʫʨʦʚʥʷʭ ʢʘʩʢʘʜ ʩʦʙʩʪʚʝʥʥʳʭ ʮʝʥʪʨʘʣʴʥʳʭ ʠ 

ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʘʫʪʦʨʝʛʫʣʷʪʦʨʥʳʭ ʩʠʩʪʝʤ ʘʜʘʧʪʘʮʠʠ. ɼʝʡʩʪʚʠʝ ɺʃʆʂ ʥʘ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʫʶ ʩʠʩʪʝʤʫ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʫʥʠʢʘʣʴʥʳʡ ʘʜʘʧʪʦʛʝʥ [158]. 
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ɺ ʣʠʪʝʨʘʪʫʨʝ ʥʝ ʦʧʠʩʘʥʦ ʩʦʩʪʦʷʥʠʝ ʘʥʪʠʪʨʦʤʙʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʪʝʥʢʠ 

ʩʦʩʫʜʦʚ ʫ ʧʘʮʠʝʥʪʦʢ c ɺʂ ʚ ʧʝʨʠʦʜ ʧʝʨʠʤʝʥʦʧʘʫʟʳ, ʥʝ ʠʟʫʯʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ 

ʫʣʴʪʨʘʥʠʟʢʦʜʦʟʠʨʦʚʘʥʥʦʡ ʄɻʊ, ɺʃʆʂ ʠ ɺʃʆʂ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʄɻʊ ʚ ʢʦʨʨʝʢʮʠʠ 

ʥʘʨʫʰʝʥʥʦʡ ɸʊɸʉʉ. 

ʉʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʩʪʘʝʪʩʷ ʦʪʢʨʳʪʳʤ ʚʦʧʨʦʩ ʦ ʩʦʩʪʦʷʥʠʠ ʘʥʪʠʪʨʦʤʙʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʩʪʝʥʢʠ ʩʦʩʫʜʦʚ ʫ ʙʦʣʴʥʳʭ ʚʪʦʨʠʯʥʦʡ ʢʘʨʜʠʦʤʠʦʧʘʪʠʝʡ ʚ ʧʝʨʠʦʜ ʧʝʨʠʤʝʥʦʧʘʫʟʳ, 

ʨʘʩʰʠʨʝʥʠʠ ʘʨʩʝʥʘʣʘ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʢʦʨʨʝʢʮʠʠ ʝʝ ʥʘʨʫʰʝʥʠʡ. ʈʝʰʝʥʠʶ 

ʚʳʰʝʫʧʦʤʷʥʫʪʳʭ ʚʦʧʨʦʩʦʚ ʧʦʩʚʷʱʝʥʘ ʥʘʩʪʦʷʱʘʷ ʜʠʩʩʝʨʪʘʮʠʷ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʋʣʫʯʰʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʚʪʦʨʠʯʥʦʡ ʢʘʨʜʠʦʤʠʦʧʘʪʠʝʡ ʩ 

ʥʘʨʫʰʝʥʥʦʡ ʘʥʪʠʪʨʦʤʙʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʩʪʝʥʢʠ ʩʦʩʫʜʦʚ ʚ ʧʝʨʠʦʜ 

ʧʝʨʠʤʝʥʦʧʘʫʟʳ.  

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

1. ʀʟʫʯʠʪʴ ʩʦʩʪʦʷʥʠʝ ʘʥʪʠʪʨʦʤʙʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʦʩʫʜʠʩʪʦʡ ʩʪʝʥʢʠ ʫ 

ʙʦʣʴʥʳʭ ʚʪʦʨʠʯʥʦʡ ʢʘʨʜʠʦʤʠʦʧʘʪʠʝʡ ʚ ʧʝʨʠʦʜ ʧʝʨʠʤʝʥʦʧʘʫʟʳ. 

2. ʆʮʝʥʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʨʨʝʢʮʠʠ ʩʥʠʞʝʥʥʦʡ ʘʥʪʠʪʨʦʤʙʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʩʦʩʫʜʠʩʪʦʡ ʩʪʝʥʢʠ ʫ ʙʦʣʴʥʳʭ ʚʪʦʨʠʯʥʦʡ ʢʘʨʜʠʦʤʠʦʧʘʪʠʝʡ ʚ ʧʝʨʠʦʜ 

ʧʝʨʠʤʝʥʦʧʘʫʟʳ ʩ ʧʦʤʦʱʴʶ ʚʥʫʪʨʠʚʝʥʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʦʙʣʫʯʝʥʠʷ ʢʨʦʚʠ. 

3. ʀʩʩʣʝʜʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʨʨʝʢʮʠʠ ʥʘʨʫʰʝʥʥʦʡ ʘʥʪʠʪʨʦʤʙʦʛʝʥʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʩʦʩʫʜʠʩʪʦʡ ʩʪʝʥʢʠ ʫ ʙʦʣʴʥʳʭ ʚʪʦʨʠʯʥʦʡ ʢʘʨʜʠʦʤʠʦʧʘʪʠʝʡ ʚ 

ʧʝʨʠʦʜ ʧʝʨʠʤʝʥʦʧʘʫʟʳ ʩ ʧʦʤʦʱʴʶ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʪʝʨʘʧʠʠ, 

ʚʢʣʶʯʘʶʱʝʡ ʚʥʫʪʨʠʚʝʥʥʦʝ ʣʘʟʝʨʥʦʝ ʦʙʣʫʯʝʥʠʝ ʢʨʦʚʠ ʠ ʤʝʥʦʧʘʫʟʘʣʴʥʫʶ 

ʛʦʨʤʦʥʘʣʴʥʫʶ ʪʝʨʘʧʠʶ (ʫʣʴʪʨʘʥʠʟʢʦʜʦʟʠʨʦʚʘʥʥʫʶ ʠ ʥʠʟʢʦʜʦʟʠʨʦʚʘʥʥʫʶ). 

4. ʀʟʫʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʫʣʴʪʨʘʥʠʟʢʦʜʦʟʠʨʦʚʘʥʥʦʡ ʤʝʥʦʧʘʫʟʘʣʴʥʦʡ 

ʛʦʨʤʦʥʘʣʴʥʦʡ ʪʝʨʘʧʠʠ ʧʦ ʧʦʜʜʝʨʞʘʥʠʶ ʥʦʨʤʘʣʴʥʦʡ ʘʥʪʠʪʨʦʤʙʦʛʝʥʥʦʡ 
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ʘʢʪʠʚʥʦʩʪʠ ʩʦʩʫʜʠʩʪʦʡ ʩʪʝʥʢʠ ʫ ʙʦʣʴʥʳʭ ʚʪʦʨʠʯʥʦʡ ʢʘʨʜʠʦʤʠʦʧʘʪʠʝʡ ʚ 

ʧʝʨʠʦʜ ʧʝʨʠʤʝʥʦʧʘʫʟʳ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺʧʝʨʚʳʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʧʘʮʠʝʥʪʦʢ (60%) ʩ ʚʪʦʨʠʯʥʦʡ 

ʢʘʨʜʠʦʤʠʦʧʘʪʠʝʡ ʚ ʧʝʨʠʦʜ ʧʝʨʠʤʝʥʦʧʘʫʟʳ ʦʪʤʝʯʘʝʪʩʷ ʩʥʠʞʝʥʠʝ 

ʘʥʪʠʪʨʦʤʙʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʪʝʥʢʠ ʩʦʩʫʜʦʚ. 

ɺʧʝʨʚʳʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʫ ʧʘʮʠʝʥʪʦʢ ʩ ʚʪʦʨʠʯʥʦʡ ʢʘʨʜʠʦʤʠʦʧʘʪʠʝʡ ʚ ʧʝʨʠʦʜ 

ʧʝʨʠʤʝʥʦʧʘʫʟʳ ʩ ʠʩʭʦʜʥʳʤ ʩʥʠʞʝʥʠʝʤ ɸʊɸʉʉ ʧʨʠʤʝʥʝʥʠʝ ɺʃʆʂ ʧʨʠʚʦʜʠʪ ʢ 

ʥʦʨʤʘʣʠʟʘʮʠʠ ʘʥʪʠʘʛʨʝʛʘʮʠʦʥʥʦʡ, ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʦʡ ʠ ʬʠʙʨʠʥʦʣʠʪʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʩʪʝʥʢʠ ʩʦʩʫʜʦʚ ʯʝʨʝʟ 6 ʠ 12 ʤʝʩʷʮʝʚ ʩ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ. 

ɺʧʝʨʚʳʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ɺʃʆʂ ʠ ʄɻʊ 

(ʥʠʟʢʦʜʦʟʠʨʦʚʘʥʥʦʡ ʠ ʫʣʴʪʨʘʥʠʟʢʦʜʦʟʠʨʦʚʘʥʥʦʡ) ʫ ʧʘʮʠʝʥʪʦʢ ʩ ʚʪʦʨʠʯʥʦʡ 

ʢʘʨʜʠʦʤʠʦʧʘʪʠʝʡ ʚ ʧʝʨʠʦʜ ʧʝʨʠʤʝʥʦʧʘʫʟʳ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʤʫ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ɸʊɸʉʉ ʯʝʨʝʟ 6 ʠ 12 ʤʝʩʷʮʝʚ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʘʮʠʝʥʪʢʘʤʠ, 

ʧʦʣʫʯʘʚʰʠʭ ʪʦʣʴʢʦ ɺʃʆʂ. 

ɺʧʝʨʚʳʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʫ ʧʘʮʠʝʥʪʦʢ ʩ ʚʪʦʨʠʯʥʦʡ ʢʘʨʜʠʦʤʠʦʧʘʪʠʝʡ ʚ ʧʝʨʠʦʜ 

ʧʝʨʠʤʝʥʦʧʘʫʟʳ ʙʝʟ ʠʩʭʦʜʥʦʛʦ ʩʥʠʞʝʥʠʷ ɸʊɸʉʉ ʫʣʴʪʨʘʥʠʟʢʦʜʦʟʠʨʦʚʘʥʥʘʷ ʄɻʊ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʦʬʠʣʘʢʪʠʢʝ ʩʥʠʞʝʥʠʷ ɸʊɸʉʉ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʘʮʠʝʥʪʢʘʤ ʩ ɺʂ ʚ ʧʝʨʠʦʜ ʧʝʨʠʤʝʥʦʧʘʫʟʳ ʥʝʦʙʭʦʜʠʤʦ 

ʦʧʨʝʜʝʣʝʥʠʝ ɸʊɸʉʉ ʩ ʮʝʣʴʶ ʦʧʪʠʤʠʟʘʮʠʠ ʩʭʝʤʳ ʣʝʯʝʥʠʷ.  

ʈʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʠʢʠ ʧʨʠʤʝʥʝʥʠʷ ɺʃʆʂ ʠ ɺʃʆʂ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʄɻʊ ʢʘʢ 

ʤʝʪʦʜʳ ʢʦʨʨʝʢʮʠʠ ʥʘʨʫʰʝʥʥʦʡ ɸʊɸʉʉ. 

ʆʧʨʝʜʝʣʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʨʦʣʴ ʫʣʴʪʨʘʥʠʟʢʦʜʦʟʠʨʦʚʘʥʥʦʡ ʄɻʊ ʧʦ 

ʧʦʜʜʝʨʞʘʥʠʶ ʥʦʨʤʘʣʴʥʦʡ ɸʊɸʉʉ ʫ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʙʦʣʴʥʳʭ. 
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ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ 

1. ɺʪʦʨʠʯʥʘʷ ʢʘʨʜʠʦʤʠʦʧʘʪʠʷ ʚ ʧʝʨʠʦʜ ʧʝʨʠʤʝʥʦʧʘʫʟʳ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚ 60% 

ʩʣʫʯʘʝʚ ʩʥʠʞʝʥʠʝʤ ʘʥʪʠʪʨʦʤʙʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʦʩʫʜʠʩʪʦʡ ʩʪʝʥʢʠ. 

2. ʂʦʤʙʠʥʘʮʠʷ ʚʥʫʪʨʠʚʝʥʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʦʙʣʫʯʝʥʠʷ ʢʨʦʚʠ ʠ ʤʝʥʦʧʘʫʟʘʣʴʥʦʡ 

ʛʦʨʤʦʥʘʣʴʥʦʡ ʪʝʨʘʧʠʠ ï ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʩʥʠʞʝʥʥʦʡ ʘʥʪʠʪʨʦʤʙʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʪʝʥʢʠ ʩʦʩʫʜʦʚ. 

3. ʅʘʟʥʘʯʝʥʠʝ ʫʣʴʪʨʘʥʠʟʢʦʜʦʟʠʨʦʚʘʥʥʦʡ ʤʝʥʦʧʘʫʟʘʣʴʥʦʡ ʛʦʨʤʦʥʘʣʴʥʦʡ 

ʪʝʨʘʧʠʠ ʘʩʩʦʮʠʠʨʦʚʘʥʦ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʠʩʭʦʜʥʦ ʥʦʨʤʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʘʥʪʠʪʨʦʤʙʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʪʝʥʢʠ ʩʦʩʫʜʦʚ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ. 

ɺʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʧʨʘʢʪʠʢʫ 

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʤʝʪʦʜʠʢʠ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʥʝʜʨʝʥʳ ʚ 

ʨʘʙʦʪʫ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ, ʢʘʨʜʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʭ ʦʪʜʝʣʝʥʠʡ 

ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ çɻʣʘʚʥʳʡ ʚʦʝʥʥʳʡ 

ʢʣʠʥʠʯʝʩʢʠʡ ʛʦʩʧʠʪʘʣʴ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʅ.ʅ. ɹʫʨʜʝʥʢʦè ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʦʨʦʥʳ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʜʘʣʝʝ ʌɻɹʋ çɻɺʂɻ ʠʤʝʥʠ ʅ.ʅ. ɹʫʨʜʝʥʢʦè), ʅʋɿ 

çɼʦʨʦʞʥʘʷ ʢʣʠʥʠʯʝʩʢʘʷ ʙʦʣʴʥʠʮʘ ʠʤʝʥʠ ʅ.ɸ. ʉʝʤʘʰʢʦ ʥʘ ʩʪʘʥʮʠʠ ʃʶʙʣʠʥʦ 

ʆɸʆ çʈɾɼè, ʢʣʠʥʠʢʝ çɹʦʣʴʥʠʮʘ ʎʝʥʪʨʦʩʦʶʟʘ ʈʌè.  

ɸʧʨʦʙʘʮʠʷ ʠ ʨʝʘʣʠʟʘʮʠʷ ʨʘʙʦʪʳ 

ʆʩʥʦʚʥʳʝ ʤʘʪʝʨʠʘʣʳ ʜʠʩʩʝʨʪʘʮʠʠ ʜʦʣʦʞʝʥʳ ʠ ʫʪʚʝʨʞʜʝʥʳ ʥʘ 

ʤʝʞʢʘʬʝʜʨʘʣʴʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʌɻɹʋ çɻɺʂɻ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʅ.ʅ. ɹʫʨʜʝʥʢʦè 

ʦʪ 23.03.2020 ʛ. (ʧʨʦʪʦʢʦʣ ˉ5). 

ɼʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ ʧʨʦʛʨʘʤʤʘʤʠ ʌɻɹʋ çɻɺʂɻ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʅ.ʅ. 

ɹʫʨʜʝʥʢʦè. 
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ʉʦʦʪʚʝʪʩʪʚʠʝ ʜʠʩʩʝʨʪʘʮʠʠ ʧʘʩʧʦʨʪʫ ʥʘʫʯʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

ʅʘʫʯʥʳʝ ʧʦʣʦʞʝʥʠʷ, ʨʝʟʫʣʴʪʘʪʳ ʠ ʚʳʚʦʜʳ ʜʠʩʩʝʨʪʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʧʘʩʧʦʨʪʫ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 14.01.04 ï çɺʥʫʪʨʝʥʥʠʝ ʙʦʣʝʟʥʠè (ʤʝʜʠʮʠʥʩʢʠʝ ʥʘʫʢʠ). 

ʃʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ 

ɸʚʪʦʨ ʧʨʠʥʠʤʘʣ ʫʯʘʩʪʠʝ ʚ ʢʘʯʝʩʪʚʝ ʣʝʯʘʱʝʛʦ ʚʨʘʯʘ ʧʨʠ ʣʝʯʝʥʠʠ ʙʦʣʝʝ 80% 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ. ʉʬʦʨʤʫʣʠʨʦʚʘʣ ʛʠʧʦʪʝʟʫ, ʨʘʟʨʘʙʦʪʘʣ ʜʠʟʘʡʥ, ʮʝʣʴ ʠ 

ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʜʘʥʥʳʝ ʢʣʠʥʠʯʝʩʢʠʭ, 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʩʝʭ ʚʢʣʶʯʸʥʥʳʭ 

ʧʘʮʠʝʥʪʦʚ, ʩʦʙʨʘʥʳ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʤʘʪʝʨʠʘʣʳ ʠʩʪʦʨʠʡ ʙʦʣʝʟʥʠ ʠ ʧʨʦʯʝʡ 

ʤʝʜʠʮʠʥʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʚʝʨʛʥʫʪʳ ʩʦʠʩʢʘʪʝʣʝʤ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʠ ʦʬʦʨʤʣʝʥʠʠ ʥʘʫʯʥʳʭ 

ʩʪʘʪʝʡ, ʚ ʜʦʢʣʘʜʘʭ ʥʘ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʷʭ.  

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʜʦʩʪʘʪʦʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʥʘʙʣʶʜʝʥʠʡ, ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʣʝʯʝʥʠʷ. 

ɺʳʚʦʜʳ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʜʠʩʩʝʨʪʘʮʠʠ, ʦʩʥʦʚʘʥʳ 

ʥʘ ʬʘʢʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʦʪʦʙʨʘʞʝʥʥʳʭ ʚ ʪʘʙʣʠʮʘʭ ʠ ʨʠʩʫʥʢʘʭ. ʇʨʠʤʝʥʝʥʳ 

ʘʜʝʢʚʘʪʥʳʝ ʤʝʪʦʜʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

ʇʫʙʣʠʢʘʮʠʠ ʧʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ 

ʇʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʦʧʫʙʣʠʢʦʚʘʥʦ 5 ʧʝʯʘʪʥʳʭ ʨʘʙʦʪ ʚ 

ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʥʘʫʯʥʳʭ ʠʟʜʘʥʠʷʭ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʧʝʨʝʯʝʥʴ ɺɸʂ. 

ʆʙʲʝʤ ʠ ʩʪʨʫʢʪʫʨʘ ʜʠʩʩʝʨʪʘʮʠʠ 

ɼʠʩʩʝʨʪʘʮʠʷ ʠʟʣʦʞʝʥʘ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ ʚ ʦʙʲʝʤʝ 117 ʩʪʨʘʥʠʮ 

ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ ʠ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, ʯʝʪʳʨʝʭ ʛʣʘʚ (ʦʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ, 

ʤʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʙʩʫʞʜʝʥʠʝ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ), ʟʘʢʣʶʯʝʥʠʷ, ʚʳʚʦʜʦʚ, ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ, 
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ʩʧʠʩʢʘ ʩʦʢʨʘʱʝʥʠʡ ʠ ʫʩʣʦʚʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ, ʩʧʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ. ʈʘʙʦʪʘ 

ʠʣʣʶʩʪʨʠʨʦʚʘʥʘ 17 ʪʘʙʣʠʮʘʤʠ ʠ 11 ʨʠʩʫʥʢʘʤʠ. ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʫʝʤʦʡ ʣʠʪʝʨʘʪʫʨʳ 

ʚʢʣʶʯʘʝʪ 223 ʠʩʪʦʯʥʠʢʘ: 24 ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ 199 ʟʘʨʫʙʝʞʥʳʭ. 
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ɻʣʘʚʘ 1  ʆʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ 

1.1  ɺʪʦʨʠʯʥʘʷ ʢʘʨʜʠʦʤʠʦʧʘʪʠʷ ʚ ʧʝʨʠʦʜ ʧʝʨʠʤʝʥʦʧʘʫʟʳ ï 

ʩʦʚʨʝʤʝʥʥʳʡ ʚʟʛʣʷʜ ʥʘ ʧʨʦʙʣʝʤʫ 

ʄʝʥʦʧʘʫʟʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʢʨʠʪʠʯʝʩʢʠʭ ʧʝʨʠʦʜʦʚ ʚ ʞʠʟʥʠ 

ʞʝʥʱʠʥʳ [1, 62, 94, 121, 122, 156, 166, 207, 223]. ɹʫʜʫʯʠ ʝʩʪʝʩʪʚʝʥʥʳʤ 

ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ, ʢʦʪʦʨʳʡ ʧʨʦʠʩʭʦʜʠʪ ʩʦ ʩʪʘʨʝʥʠʝʤ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷ, ʥʘʙʣʶʜʘʝʤʳʝ ʚ ʵʪʦʪ ʧʝʨʠʦʜ, ʤʦʛʫʪ ʙʳʪʴ ʩʣʦʞʥʳʤʠ [43, 45, 48, 63, 180, 

188, 199]. ɺʳʟʚʘʥʥʘʷ ʩʥʠʞʝʥʠʝʤ ʩʝʢʨʝʮʠʠ ʷʠʯʥʠʢʘʤʠ ʵʩʪʨʦʛʝʥʘ ʠ ʧʨʦʛʝʩʪʝʨʦʥʘ, 

ʤʝʥʦʧʘʫʟʘ ʦʧʨʝʜʝʣʷʝʪ ʦʢʦʥʯʘʥʠʝ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʘ ʫ ʞʝʥʱʠʥ [45, 52, 217]. 

ɺ ʩʨʝʜʥʝʤ, ʩʧʦʥʪʘʥʥʘʷ ʠʣʠ ʝʩʪʝʩʪʚʝʥʥʘʷ ʤʝʥʦʧʘʫʟʘ ʚʦʟʥʠʢʘʝʪ ʚ ʥʘʯʘʣʝ 50-

ʪʠ ʣʝʪ ʠ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʧʦʩʣʝ 12 ʤʝʩʷʮʝʚ ʥʝʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʘʤʝʥʦʨʝʠ. ʂʘʢ 

ʧʨʘʚʠʣʦ, ʤʝʥʦʧʘʫʟʘʣʴʥʳʡ ʧʝʨʝʭʦʜ ʥʘʯʠʥʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʚ ʩʝʨʝʜʠʥʝ-ʢʦʥʮʝ 40 ʣʝʪ 

ʠ ʩʦʭʨʘʥʷʝʪʩʷ ʟʘ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʜʦ ʧʦʩʣʝʜʥʝʡ ʤʝʥʩʪʨʫʘʮʠʠ, ʦʙʳʯʥʦ ʚ ʪʝʯʝʥʠʝ 4-5 

ʣʝʪ [90, 143]. ɺʦ ʚʨʝʤʷ ʧʝʨʠʤʝʥʦʧʘʫʟʳ ʫʨʦʚʝʥʴ ʵʩʪʨʦʛʝʥʘ ʠ ʧʨʦʛʝʩʪʝʨʦʥʘ 

ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʝʪʩʷ, ʘ ʤʝʥʩʪʨʫʘʣʴʥʳʝ ʧʝʨʠʦʜʳ ʩʪʘʥʦʚʷʪʩʷ ʥʝʨʝʛʫʣʷʨʥʳʤʠ [3, 

195]. ʇʦʩʢʦʣʴʢʫ ʧʦʣʦʚʳʝ ʛʦʨʤʦʥʳ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʚʘʞʥʳ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ 

ʟʜʦʨʦʚʴʷ ʠ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʥʦʛʠʭ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ, 

ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʟʚʠʪʠʝʤ ʨʷʜʘ ʨʘʩʩʪʨʦʡʩʪʚ ʠ 

ʥʘʨʫʰʝʥʠʝʤ ʨʷʜʘ ʩʦʤʘʪʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ [11, 28, 30, 172, 178, 195]. 

ʉʫʱʝʩʪʚʫʶʪ ʩʚʝʜʝʥʠʷ, ʯʪʦ ʩ ʥʘʩʪʫʧʣʝʥʠʝʤ ʤʝʥʦʧʘʫʟʳ ʟʥʘʯʠʪʝʣʴʥʦ 

ʚʦʟʨʘʩʪʘʝʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʢʘʨʜʠʦʚʘʩʢʫʣʷʨʥʳʭ ʦʩʣʦʞʥʝʥʠʡ, ʥʘʣʠʯʠʝ ʢʦʪʦʨʳʭ 

ʩʚʷʟʳʚʘʶʪ ʩ ʢʦʤʧʣʝʢʩʦʤ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʚʳʜʝʣʷʶʪ: 

ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʝʡ ʵʩʪʨʘʜʠʦʣʘ, ʧʦʚʳʰʝʥʠʝ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʨʘʟʚʠʪʠʝ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ [41, 106, 176, 177, 181, 186]. ʆʜʥʠʤ 

ʠʟ ʟʘʙʦʣʝʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʩʚʷʟʠ ʩ ʫʢʘʟʘʥʥʳʤʠ ʚʳʰʝ ʥʘʨʫʰʝʥʠʷʤʠ, 

ʷʚʣʷʝʪʩʷ ʚʪʦʨʠʯʥʘʷ ʢʘʨʜʠʦʤʠʦʧʘʪʠʷ (ʜʠʟʦʚʘʨʠʘʣʴʥʦʛʦ ʛʝʥʝʟʘ). 

ɺʪʦʨʠʯʥʘʷ ʢʘʨʜʠʦʤʠʦʧʘʪʠʷ ʚ ʧʝʨʠʦʜ ʧʝʨʠʤʝʥʦʧʘʫʟʳ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ 

ʥʝ ʪʦʣʴʢʦ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʞʝʥʱʠʥ, ʥʦ ʠ ʠʭ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ 
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ʠʟʫʯʝʥʠʝ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʠʤʝʝʪ ʢʨʘʡʥʝ ʚʘʞʥʦʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ [30, 47, 111, 142]. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʫʱʝʩʪʚʫʶʪ ʝʜʠʥʠʯʥʳʝ ʜʘʥʥʳʝ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ 

ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ [111]. ɺ ʦʩʦʙʝʥʥʦʩʪʠ, ʦʜʥʠʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʤ ʙʳʣʦ 

ʧʨʦʚʝʜʝʥʦ ʢʦʤʧʣʝʢʩʥʦʝ ʩʦʮʠʘʣʴʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʝ ʠ ʢʣʠʥʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ 

ʞʝʥʱʠʥ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 40 ʜʦ 55 ʣʝʪ. ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ, ɺʂ ʙʳʣʘ 

ʚʳʷʚʣʝʥʘ ʫ 12,5% ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʞʝʥʱʠʥ ʚ ʚʦʟʨʘʩʪʝ 40-55 ʣʝʪ. ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 

ʧʘʮʠʝʥʪʦʢ ʩʦʩʪʘʚʠʣ 48,7Ñ0,3 ʛʦʜʘ [19]. 

ɼʨʫʛʠʝ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʪʦ ʫ ʞʝʥʱʠʥ 

ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚʦʟʨʘʩʪʘʝʪ ʚ 3-7 ʨʘʟ ʚ ʧʝʨʠʦʜ 

ʧʝʨʠ- ʠ ʧʦʩʪʤʝʥʦʧʘʫʟʳ, ʯʪʦ ʩʦʧʨʷʞʝʥʦ ʩ ʨʘʟʚʠʪʠʝʤ ʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝʤ 

ʘʪʝʨʦʩʢʣʝʨʦʟʘ [13, 38, 72, 102, 115, 129]. 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʦʚʨʝʞʜʝʥʠʝ ʩʦʩʫʜʠʩʪʦʡ ʩʪʝʥʢʠ (ʦʧʨʝʜʝʣʝʥʥʳʡ ʩʧʝʢʪʨ 

ʥʘʨʫʰʝʥʠʡ ʘʥʪʠʘʛʨʝʛʘʮʠʦʥʥʦʡ, ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʦʡ ʠ ʬʠʙʨʠʥʦʣʠʪʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ) ï ʟʚʝʥʦ ʚ ʧʘʪʦʛʝʥʝʟʝ ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʠ ʪʨʦʤʙʦʟʘ [4, 81, 150, 182, 183, 

196, 204]. 

ʋ ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ ʚ ʦʨʛʘʥʠʟʤʝ ʩʫʱʝʩʪʚʫʝʪ ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʠʡ ʙʘʣʘʥʩ ʤʝʞʜʫ 

ʩʠʥʪʝʟʦʤ ʩʦʩʫʜʠʩʪʦʡ ʩʪʝʥʢʦʡ ʧʨʦʩʪʘʮʠʢʣʠʥʘ (ʬʘʢʪʦʨ ʘʥʪʠʘʛʨʝʛʘʮʠʦʥʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʠ ʚʘʟʦʜʠʣʷʪʘʪʦʨ), ʘʥʪʠʪʨʦʤʙʠʥʘ III  (ʛʣʘʚʥʳʡ ʬʘʢʪʦʨ 

ʘʥʪʠʢʦʘʛʫʣʷʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ), ʘʢʪʠʚʘʪʦʨʘ ʧʣʘʟʤʠʥʦʛʝʥʘ ʠ ʬʘʢʪʦʨʘʤʠ 

ʩʚʸʨʪʳʚʘʶʱʝʡ ʩʠʩʪʝʤʳ ʢʨʦʚʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʞʠʜʢʦʝ ʩʦʩʪʦʷʥʠʝ ʢʨʦʚʠ ʚ 

ʩʦʩʫʜʠʩʪʦʤ ʨʫʩʣʝ, ʘ ʧʨʠ ʧʦʚʨʝʞʜʝʥʠʠ ʩʪʝʥʢʠ ʩʦʩʫʜʦʚ ï ʪʨʦʤʙʦʟ [186, 191, 193, 

197, 200, 209].  

ʋʛʥʝʪʝʥʠʝ ʩʠʥʪʝʟʘ ʬʘʢʪʦʨʦʚ ʘʥʪʠʪʨʦʤʙʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʘʟʚʠʪʠʶ ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʠ ʧʦʚʳʰʘʝʪ ʨʠʩʢ ʪʨʦʤʙʦʟʘ. ʇʨʠ ʨʘʟʚʠʪʠʠ ʘʪʝʨʦʩʢʣʝʨʦʟʘ 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʥʳʡ ʩʠʥʪʝʟ ʪʨʦʤʙʦʢʩʘʥʘ ɸ2 ʚ ʪʨʦʤʙʦʮʠʪʘʭ, ʘ ʩʠʥʪʝʟ 

ʧʨʦʩʪʘʮʠʢʣʠʥʘ ʚ ʩʪʝʥʢʝ ʩʦʩʫʜʦʚ ï ʩʥʠʞʝʥ [36, 201, 206, 208, 213, 215, 222].  

ʋʯʠʪʳʚʘʷ ʟʥʘʯʠʤʦʩʪʴ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʨʨʝʢʮʠʠ ʥʘʨʫʰʝʥʥʦʡ 

ʘʥʪʠʪʨʦʤʙʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʪʝʥʢʠ ʩʦʩʫʜʦʚ, ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ 
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ʥʘʫʢʝ ʩʯʠʪʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʩʧʦʩʦʙʦʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʪʨʦʤʙʦʩʪʦʡʢʦʩʪʠ 

ʩʦʩʫʜʠʩʪʦʡ ʩʪʝʥʢʠ [4, 16, 21, 218].  

ʋ ʧʘʮʠʝʥʪʦʢ ʩ ɺʂ ʚ ʧʝʨʠʦʜ ʧʝʨʠʤʝʥʦʧʘʫʟʳ ʦʪʤʝʯʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʘʜʛʝʟʠʠ 

ʠ ʘʛʨʝʛʘʮʠʠ ʪʨʦʤʙʦʮʠʪʦʚ, ʨʦʩʪ ʩʦʜʝʨʞʘʥʠʷ ʬʠʙʨʠʥʦʛʝʥʘ, ʨʷʜʘ ʬʘʢʪʦʨʦʚ 

ʩʚʝʨʪʳʚʘʥʠʷ ʢʨʦʚʠ, ʜʠʩʙʘʣʘʥʩ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʩʚʝʨʪʳʚʘʶʱʝʡ ʠ 

ʧʨʦʪʠʚʦʩʚʝʨʪʳʚʘʶʱʝʡ ʩʠʩʪʝʤ ʛʝʤʦʩʪʘʟʘ [17, 26, 42].  

ɻʦʨʤʦʥʘʣʴʥʳʡ ʜʠʩʙʘʣʘʥʩ ʩʥʠʞʘʝʪ ʘʢʪʠʚʥʦʩʪʴ ʘʥʪʠʪʨʦʤʙʠʥʘ III, ʩʥʠʞʘʝʪ 

ʧʦʢʘʟʘʪʝʣʠ ʬʠʙʨʠʥʦʣʠʟʘ ʚ ʚʠʜʝ ʫʤʝʥʴʰʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʪʢʘʥʝʚʦʛʦ ʘʢʪʠʚʘʪʦʨʘ 

ʧʣʘʟʤʠʥʦʛʝʥʘ, ʧʦʚʳʰʝʥʠʷ ʩʠʥʪʝʟʘ ʠ ʘʢʪʠʚʥʦʩʪʠ ʠʥʛʠʙʠʪʦʨʘ ʘʢʪʠʚʘʪʦʨʘ 

ʧʣʘʟʤʠʥʦʛʝʥʘ ï 1 (ʀɸʇ-1). ʕʥʜʦʪʝʣʠʘʣʴʥʘʷ ʜʠʩʬʫʥʢʮʠʷ, ʛʦʨʤʦʥʘʣʴʥʳʝ 

ʥʘʨʫʰʝʥʠʷ ï ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʝ ʩʨʳʚ ʢʦʤʧʝʥʩʘʪʦʨʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ ʫ ʧʘʮʠʝʥʪʦʢ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʠ ʟʘʧʫʩʢʘʶʱʠʝ ʧʨʦʮʝʩʩʳ ʨʘʟʚʠʪʠʷ 

ʘʪʝʨʦʩʢʣʝʨʦʟʘ [40, 87, 89, 91, 95, 110, 118]. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫ ʞʝʥʱʠʥ 

ʚ ʧʝʨʠʤʝʥʦʧʘʫʟʝ ʩ ɺʂ ʫʨʦʚʥʠ ʵʩʪʨʘʜʠʦʣʘ ʥʘʭʦʜʷʪʩʷ ʥʘ ʥʠʞʥʠʭ ʛʨʘʥʠʮʘʭ 

ʨʝʬʝʨʝʥʪʥʳʭ ʟʥʘʯʝʥʠʡ [17, 97]. 

ʂʣʠʥʠʢʦ-ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩʯʠʪʘʪʴ, ʯʪʦ ʚ ʧʝʨʠʦʜ 

ʢʣʠʤʘʢʪʝʨʠʷ ʚ ʤʠʦʢʘʨʜʝ ʧʨʦʠʩʭʦʜʷʪ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ, ʧʨʠʚʦʜʷʱʠʝ ʢ 

ʜʠʩʪʨʦʬʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ, ʢʦʪʦʨʳʝ ʧʨʠ ʧʨʘʚʠʣʴʥʦʤ ʧʦʜʙʦʨʝ ʪʝʨʘʧʠʠ ʤʦʛʫʪ 

ʥʦʩʠʪʴ ʦʙʨʘʪʠʤʳʡ ʭʘʨʘʢʪʝʨ [15, 18, 39]. 

 

1.2  ʈʦʣʴ ʤʝʥʦʧʘʫʟʘʣʴʥʦʡ ʛʦʨʤʦʥʘʣʴʥʦʡ ʪʝʨʘʧʠʠ ʚ ʣʝʯʝʥʠʠ ʚʪʦʨʠʯʥʦʡ 

ʢʘʨʜʠʦʤʠʦʧʘʪʠʠ ʚ ʧʝʨʠʦʜ ʧʝʨʠʤʝʥʦʧʘʫʟʳ 

ʇʦ ʠʤʝʶʱʠʤʩʷ ʜʘʥʥʳʤ [3, 20, 73, 79, 85] ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʥʦʧʘʫʟʘʣʴʥʦʡ 

ʛʦʨʤʦʥʘʣʴʥʦʡ ʪʝʨʘʧʠʠ ʩʪʘʣʦ ʧʨʦʨʳʚʦʤ ʚ ʣʝʯʝʥʠʠ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʯʘʩʪʦʪʳ ʠ ʩʪʝʧʝʥʠ ʚʝʛʝʪʘʪʠʚʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʚ 80-

90%. 

ʄʝʥʦʧʘʫʟʘʣʴʥʘʷ ʛʦʨʤʦʥʘʣʴʥʘʷ ʪʝʨʘʧʠʷ (ʄɻʊ) ï ʜʦʢʘʟʘʥʥʳʡ ʤʝʪʦʜ 

ʢʦʨʨʝʢʮʠʠ ʥʘʨʫʰʝʥʠʡ ʫ ʞʝʥʱʠʥ, ʩʪʨʘʜʘʶʱʠʭ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʠʤ ʩʠʥʜʨʦʤʦʤ [19, 
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20, 34]. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʵʩʪʨʦʛʝʥʳ ʦʙʣʘʜʘʶʪ ʜʦʟʦʟʘʚʠʩʠʤʳʤ ʚʣʠʷʥʠʝʤ ʥʘ 

ʛʝʤʦʩʪʘʟ, ʩ ʜʨʫʛʦʡ ï ʩʧʦʩʦʙʥʳ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʩʪʝʥʢʠ ʩʦʩʫʜʦʚ, 

ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʘʜʛʝʟʠʠ ʪʨʦʤʙʦʮʠʪʦʚ, ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʮʝʣʳʡ ʨʷʜ ʦʙʤʝʥʥʦ-

ʪʨʦʬʠʯʝʩʢʠʭ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʵʥʜʦʪʝʣʠʠ ʩʦʩʫʜʠʩʪʦʡ ʩʪʝʥʢʠ, 

ʚʳʨʘʙʘʪʳʚʘʶʱʝʡ ʬʘʢʪʦʨʳ ʘʥʪʠʪʨʦʤʙʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ [27, 35, 60]. 

ʊʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʤʝʥʦʧʘʫʟʘʣʴʥʦʡ ʛʦʨʤʦʥʘʣʴʥʦʡ ʪʝʨʘʧʠʠ 

ʚʳʨʘʞʘʝʪʩʷ ʚ ʥʦʨʤʘʣʠʟʘʮʠʠ ʥʝʢʦʪʦʨʳʭ ʥʘʨʫʰʝʥʠʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʘʛʘʪʴ 

ʫʯʘʩʪʠʝ ʚ ʜʝʡʩʪʚʠʠ ʄɻʊ ʫʥʠʚʝʨʩʘʣʴʥʳʭ, ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, 

ʨʝʛʫʣʠʨʫʶʱʠʭ ʩʦʩʪʦʷʥʠʝ ʚʩʝʭ ʦʩʥʦʚʥʳʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ [46, 56, 192, 198, 202]. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʙʦʣʴʰʠʥʩʪʚʦʤ ʘʚʪʦʨʦʚ ʦʪʤʝʯʝʥʦ ʫʣʫʯʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ 

ʬʠʙʨʠʥʦʣʠʟʘ [66, 146, 148, 152, 205]. ʕʥʜʦʪʝʣʠʡ ʠʤʝʝʪ ʨʝʮʝʧʪʦʨʳ ʢ ʵʩʪʨʘʜʠʦʣʫ, 

ʙʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʄɻʊ ʩʧʦʩʦʙʥʘ ʟʘʧʫʩʢʘʪʴ ʠ ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʩʠʥʪʝʟ 

ʚʳʰʝʫʧʦʤʷʥʫʪʳʭ ʬʘʢʪʦʨʦʚ ʚ ʵʥʜʦʪʝʣʠʠ ʩʪʝʥʢʠ ʩʦʩʫʜʦʚ ʥʘ ʢʣʝʪʦʯʥʦʤ ʫʨʦʚʥʝ [16, 

219, 221]. 

ʄʝʭʘʥʠʟʤʳ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʵʩʪʨʦʛʝʥ rʟʘʱʠʱʘʪʁ ʞʝʥʱʠʥ ʦʪ ʨʘʟʚʠʪʠʷ 

ʥʘʨʫʰʝʥʠʡ ʩʦ ʩʪʦʨʦʥʳ ʩʝʨʜʮʘ, ʜʦ ʢʦʥʮʘ ʥʝ ʠʟʫʯʝʥʳ [103, 105, 209]. ʊʝʢʫʱʠʝ 

ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ ʤʝʭʘʥʠʟʤʳ ʧʝʨʝʯʠʩʣʝʥʳ ʥʠʞʝ:  

¶ ʚʣʠʷʥʠʝ ʥʘ ʩʦʩʫʜʠʩʪʫʶ ʩʝʪʴ (ʤʦʜʫʣʷʮʠʷ ʵʥʜʦʪʝʣʠʘʣʴʥʦʛʦ ʨʝʣʘʢʩʠʨʫʶʱʝʛʦ 

ʬʘʢʪʦʨʘ, ʘʥʪʘʛʦʥʠʟʤ ʢʘʣʴʮʠʝʚʳʭ ʢʘʥʘʣʦʚ, ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʩʦʩʫʜʠʩʪʦ-

ʩʫʞʘʶʱʠʭ ʬʘʢʪʦʨʦʚ, ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʘʥʛʠʦʪʝʥʟʠʥʘ II, ʚʳʟʚʘʥʥʦʝ 

ʩʫʞʘʶʱʠʤʠ ʵʬʬʝʢʪʘʤʠ, ʤʦʜʫʣʷʮʠʷ ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʥʝʡʨʦʤʝʜʠʘʪʦʨʘ, 

ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʙʠʦʩʠʥʪʝʟʘ ʢʣʝʪʦʢ ʛʣʘʜʢʠʭ ʤʳʰʮ, ʠʥʛʠʙʠʨʦʚʘʥʠʝ 

ʤʠʦʠʥʪʠʤʘʣʴʥʦʡ ʛʠʧʝʨʧʣʘʟʠʠ); 

¶ ʚʣʠʷʥʠʝ ʥʘ ʬʠʟʠʦʣʦʛʠʶ ʩʝʨʜʮʘ (ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʧʣʘʟʤʳ, ʫʚʝʣʠʯʝʥʠʝ 

ʫʜʘʨʥʦʛʦ ʦʙʲʝʤʘ, ʫʚʝʣʠʯʝʥʠʝ ʩʝʨʜʝʯʥʦʛʦ ʚʳʙʨʦʩʘ, ʩʥʠʞʝʥʠʝ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ); 

¶ ʚʣʠʷʥʠʝ ʥʘ ʤʝʪʘʙʦʣʠʟʤ ʠ ʢʦʘʛʫʣʷʮʠʶ (ʙʣʘʛʦʪʚʦʨʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʣʠʧʠʜʳ ï 

ʩʥʠʞʝʥʠʝ ʦʙʱʝʛʦ ʭʦʣʝʩʪʝʨʠʥʘ, ʣʠʧʦʧʨʦʪʝʠʥʦʚ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ ï ʃʇʅʇ, 

ʫʚʝʣʠʯʝʥʠʝ ʣʠʧʦʧʨʦʪʝʠʥʦʚ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʡ ʵʬʬʝʢʪ ï 
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ʩʥʠʞʝʥʠʝ ʦʢʠʩʣʝʥʠʷ ʃʇʅʇ, ʙʣʘʛʦʪʚʦʨʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʘʢʪʦʨʳ ʩʚʝʨʪʳʚʘʥʠʷ 

ï ʩʥʠʞʝʥʠʝ ʬʠʙʨʠʥʦʛʝʥʘ, ʘʛʨʝʛʘʮʠʠ ʪʨʦʤʙʦʮʠʪʦʚ, ʙʣʘʛʦʪʚʦʨʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʬʠʙʨʠʥʦʣʠʟ ï ʩʥʠʞʝʥʠʝ ʠʥʛʠʙʠʪʦʨʘ-1 ʘʢʪʠʚʘʪʦʨʘ ʧʣʘʟʤʠʥʦʛʝʥʘ) [88, 89, 

99]. 

ʋʢʘʟʘʥʥʳʝ ʟʘʱʠʪʥʳʝ ʤʝʭʘʥʠʟʤʳ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʥʘ ʦʩʥʦʚʝ ʠʩʩʣʝʜʦʚʘʥʠʡ 

in vitro, ʥʘ ʞʠʚʦʪʥʳʭ ʠ/ʠʣʠ ʥʘ ʣʶʜʷʭ. ʉʘʤʦʝ ʨʘʥʥʝʝ ʦʙʲʷʩʥʝʥʠʝ ʩʦʩʪʦʷʣʦ ʚ ʪʦʤ, 

ʯʪʦ ʙʳʣʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʝʪʘʙʦʣʠʟʤ ʣʠʧʠʜʦʚ, ʦʜʥʘʢʦ, 

ʤʥʦʞʝʩʪʚʝʥʥʳʡ ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʪʦʣʴʢʦ 25-50% 

ʩʥʠʞʝʥʠʷ ʨʠʩʢʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʵʩʪʨʦʛʝʥʦʤ, ʩʚʷʟʘʥʦ ʩ ʝʛʦ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʣʠʧʠʜʳ 

[3, 102, 202].  

ʇʦʩʣʝʜʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ [209, 210, 215] ʧʨʝʜʣʘʛʘʶʪ ʥʝʩʢʦʣʴʢʦ ʜʨʫʛʠʭ 

ʧʦʣʝʟʥʳʭ ʵʬʬʝʢʪʦʚ ʵʩʪʨʦʛʝʥʦʚ ʥʘ ʪʦʥʫʩ ʩʦʩʫʜʦʚ, ʚʢʣʶʯʘʷ ʛʦʨʤʦʥ-

ʠʥʜʫʮʠʨʦʚʘʥʥʦʝ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʬʘʢʪʦʨʦʚ ʨʘʩʩʣʘʙʣʝʥʠʷ, ʚʳʟʚʘʥʥʳʭ ʵʥʜʦʪʝʣʠʝʤ, 

ʘ ʪʘʢʞʝ ʘʥʪʘʛʦʥʠʟʤ ʢʘʣʴʮʠʷ ʠ ʧʦʜʘʚʣʝʥʠʝ ʩʦʩʫʜʠʩʪʦ-ʩʞʠʤʘʶʱʠʭ ʬʘʢʪʦʨʦʚ, 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʚʝʨʪʳʚʘʝʤʦʩʪʴ ʢʨʦʚʠ ʠ ʪʨʦʤʙʦʣʠʟʠʩ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʝʨʦʷʪʥʦ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʩʣʫʯʘʝʚ ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʚ 

ʩʚʷʟʠ ʩ ʤʝʥʦʧʘʫʟʦʡ ʩʚʷʟʘʥʦ ʥʝ ʪʦʣʴʢʦ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ, ʥʦ ʪʘʢʞʝ 

ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʪʦʥʫʩʝ ʢʦʨʦʥʘʨʥʳʭ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʩʦʩʫʜʦʚ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʧʨʷʤʳʤ ʩʣʝʜʩʪʚʠʝʤ ʩʥʠʞʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʧʣʘʟʤʝ ʛʦʨʤʦʥʦʚ ʷʠʯʥʠʢʦʚ [162, 

165, 212]. 

ɺ ʣʠʪʝʨʘʪʫʨʝ [157, 162] ʦʧʠʩʘʥ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʦʮʝʥʢʝ ʨʠʩʢʘ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʨʝʢʦʤʝʥʜʫʝʪʩ ̫ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʠʟʢʠʝ ʜʦʟʳ 

ʄɻʊ ʚ ʪʝʯʝʥʠʝ ʢʦʨʦʪʢʦʛʦ ʧʝʨʠ ʚʨʝʤʝʥʠ ʜʣʷ ʣʝʯʝʥʠʷ ʪʷʞʝʣʳʭ ʩʠʤʧʪʦʤʦʚ 

ʤʝʥʦʧʘʫʟʳ. ʂʘʣʴʢʫʣʷʪʦʨ ʨʠʩʢʘ ʧʫʣ-ʢʦʛʦʨʪʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʭ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ (The Atherosclerotic Cardiovascular Disease ï 

ASCVD) ʧʦʣʝʟʝʥ ʜʣʷ ʦʮʝʥʢʠ ʨʠʩʢʘ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʞʝʥʱʠʥʳ 

ʚ ʪʝʯʝʥʠʝ ʩʣʝʜʫʶʱʠʭ 10 ʣʝʪ ʠ ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʫʶʱʝʡ ʞʠʟʥʠ [154, 164]. 

ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʦʜʠʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʦʮʝʥʢʫ ʨʠʩʢʘ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʧʨʠ ʚʩʝʭ ʧʦʩʝʱʝʥʠʷʭ ʞʝʥʱʠʥ [45, 56]. 
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ɺ ʙʦʣʝʝ ʥʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠʟʫʯʘʣʠʩʴ ʩʨʦʢʠ ʥʘʯʘʣʘ ʄɻʊ, ʘ ʪʘʢʞʝ ʜʦʟʳ ʠ 

ʧʫʪʠ ʚʚʝʜʝʥʠʷ ʄɻʊ [169, 174, 177]. ʇʦʣʝʟʥʳʝ ʵʬʬʝʢʪʳ ʄɻʊ ʚ ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ 

ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʚʦʟʥʠʢʘʶʪ, ʢʦʛʜʘ ʪʝʨʘʧʠʷ ʥʘʯʠʥʘʝʪʩʷ ʜʦ ʨʘʟʚʠʪʠʷ 

ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʭ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʈʘʥʥʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

(KRONOS Early Estrogen Prevention Study ï KEEPS) ʦʮʝʥʠʣʦ 727 ʞʝʥʱʠʥ ʚ 

ʚʦʟʨʘʩʪʝ ʦʪ 42 ʜʦ 58 ʣʝʪ ʚ ʪʝʯʝʥʠʝ 3 ʣʝʪ ʧʦʩʣʝ ʥʘʩʪʫʧʣʝʥʠʷ ʤʝʥʦʧʘʫʟʳ [178]. 

ʇʘʮʠʝʥʪʳ ʙʳʣʠ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʳ ʚ ʛʨʫʧʧʳ ʧʦʣʫʯʝʥʠʷ ʧʣʘʮʝʙʦ, 

ʢʦʥʲʶʛʠʨʦʚʘʥʥʦʛʦ ʣʦʰʘʜʠʥʦʛʦ ʵʩʪʨʦʛʝʥʘ (Conjugated Equine Estrogens ï CEE) ʚ 

ʜʦʟʝ ʧʦ 0,45 ʤʛ/ʜʝʥʴ ʠʣʠ ʪʨʘʥʩʜʝʨʤʘʣʴʥʦʛʦ ʵʩʪʨʘʜʠʦʣʘ (t-E2) ʚ ʧʣʘʩʪʳʨʝ ʧʦ 50 

ʤʢʛ/ʜʝʥʴ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʮʠʢʣʠʯʝʩʢʠʤ ʧʝʨʦʨʘʣʴʥʳʤ ʤʝʜʨʦʢʩʠʧʨʦʛʝʩʪʝʨʦʥʦʤ ʧʦ 

200 ʤʛ ʚ ʪʝʯʝʥʠʝ 12 ʜʥʝʡ ʚ ʤʝʩʷʮ. ɽʞʝʛʦʜʥʦ ʩʣʝʜʠʣʠ ʟʘ ʙʠʦʤʝʪʨʠʢʦʡ ʠ 

ʙʠʦʤʘʨʢʝʨʘʤʠ. ʈʘʥʥʝʝ ʚʳʷʚʣʝʥʠʝ ʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʠʟʤʝʨʷʣʠ ʧʦ 

ʪʦʣʱʠʥʝ ʠʥʪʠʤʳ ʩʦʥʥʦʡ ʘʨʪʝʨʠʠ (Carotid Intimal Media Thickness ï CIMT) ʠ 

ʢʘʣʴʮʠʬʠʢʘʮʠʠ ʢʦʨʦʥʘʨʥʦʡ ʘʨʪʝʨʠʠ (Coronary Artery Calcification ï CAC). ʏʝʨʝʟ 3 

ʛʦʜʘ ʥʘʙʣʶʜʝʥʠʷ ʛʨʫʧʧʳ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʣʠ ʄɻʊ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ 

ʥʝʡʪʨʘʣʴʥʳʤ ʠʣʠ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʙʠʦʤʘʨʢʝʨʳ ʠ ʥʝ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʫʶ 

ʩʠʩʪʝʤʫ (ʉʉʉ). ʀʩʩʣʝʜʦʚʘʥʠʝ KEEPS ʥʝ ʚʳʷʚʠʣʦ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ 

ʧʝʨʦʨʘʣʴʥʳʭ ʠʣʠ ʪʨʘʥʩʜʝʨʤʘʣʴʥʳʭ ʄɻʊ ʚ ʥʠʟʢʠʭ ʜʦʟʘʭ ʧʨʠ ʨʘʥʥʝʤ ʥʘʯʘʣʝ 

ʤʝʥʦʧʘʫʟʳ [178]. ʇʨʠ ʨʘʥʥʝʤ ʠ ʧʦʟʜʥʝʤ ʧʦʩʪʤʝʥʦʧʘʫʟʘʣʴʥʦʤ ʣʝʯʝʥʠʠ 

ʵʩʪʨʘʜʠʦʣʦʤ ʙʳʣʦ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʦ 643 ʞʝʥʱʠʥʳ ʚ ʜʚʝ ʚʨʝʤʝʥʥʳʝ ʛʨʫʧʧʳ: 

ʨʘʥʥʝʝ ʣʝʯʝʥʠʝ (ʤʝʥʝʝ 6 ʣʝʪ ʧʦʩʣʝ ʤʝʥʦʧʘʫʟʳ) ʠ ʧʦʟʜʥʝʝ ʣʝʯʝʥʠʝ (ʙʦʣʝʝ 10 ʣʝʪ ʩ 

ʤʦʤʝʥʪʘ ʥʘʩʪʫʧʣʝʥʠʷ ʤʝʥʦʧʘʫʟʳ). ʆʙʝ ʛʨʫʧʧʳ ʧʦʣʫʯʘʣʠ ʧʝʨʦʨʘʣʴʥʳʡ 17-ʙʝʪʘ-

ʵʩʪʨʘʜʠʦʣ ʚ ʜʦʟʝ ʧʦ 1 ʤʛ/ʩʫʪʢʠ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʚʘʛʠʥʘʣʴʥʳʤ ʛʝʣʝʤ ʧʨʦʛʝʩʪʝʨʦʥʘ 

ʧʦ 45 ʤʛ ʚ ʪʝʯʝʥʠʝ 10 ʠʟ 30 ʜʥʝʡ. ʇʦʩʣʝʜʫʶʱʝʝ ʥʘʙʣʶʜʝʥʠʝ ʚʢʣʶʯʘʣʦ ʦʮʝʥʢʫ 

ʧʦʢʘʟʘʪʝʣʝʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʙʠʦʤʘʨʢʝʨʳ ʥʘ ʠʩʭʦʜʥʦʤ ʫʨʦʚʥʝ ʠ ʯʝʨʝʟ 5 ʣʝʪ. 

ɺ ʛʨʫʧʧʝ, ʧʦʣʫʯʘʚʰʝʡ ʣʝʯʝʥʠʝ ʚ ʨʘʥʥʝʤ ʧʝʨʠʦʜʝ, ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʠʟʤʝʨʝʥʠʡ ʩʦ 

ʩʪʦʨʦʥʳ ʉʉʉ ʙʳʣʦ ʤʝʥʴʰʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʞʝʥʱʠʥʳ, ʢʦʪʦʨʳʝ ʭʦʪʷʪ ʫʤʝʥʴʰʠʪʴ 

ʩʠʤʧʪʦʤʳ ʤʝʥʦʧʘʫʟʳ, ʤʦʛʫʪ ʙʝʟʦʧʘʩʥʦ ʧʨʠʤʝʥʷʪʴ ʄɻʊ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʧʝʨʚʳʭ 
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ʧʨʠʟʥʘʢʦʚ ʂʉ [184, 187, 190]. 

ɼʨʫʛʦʡ ʚʘʞʥʦʡ ʦʙʣʘʩʪʴʶ, ʚʳʟʳʚʘʶʱʝʡ ʙʝʩʧʦʢʦʡʩʪʚʦ ʚ ʦʪʥʦʰʝʥʠʠ ʄɻʊ, 

ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʥʳʡ ʨʠʩʢ ʚʝʥʦʟʥʦʡ ʪʨʦʤʙʦʵʤʙʦʣʠʠ (ɺʊʕ) [161]. ɼʦʟʘ ʠ ʩʧʦʩʦʙ 

ʚʚʝʜʝʥʠʷ ʚʘʞʥʳ ʜʣʷ ʩʥʠʞʝʥʠʷ ʨʠʩʢʘ ɺʊʕ. ɹʦʣʝʝ ʥʠʟʢʠʝ ʜʦʟʳ ʧʝʨʦʨʘʣʴʥʦʡ ʄɻʊ 

ʤʦʛʫʪ ʠʤʝʪʴ ʤʝʥʴʰʠʡ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ɺʊʕ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ 

ʜʦʟʘʤʠ. ʄʠʢʨʦʥʠʟʠʨʦʚʘʥʥʳʡ ʧʨʦʛʝʩʪʝʨʦʥ ʤʦʞʝʪ ʠʤʝʪʴ ʤʝʥʴʰʠʡ ʨʠʩʢ ɺʊʕ, ʯʝʤ 

ʜʨʫʛʠʝ ʧʨʦʛʝʩʪʠʥʳ. ʅʝʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʘʙʣʶʜʝʥʠʡ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʤʝʥʴʰʠʡ ʨʠʩʢ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʨʘʥʩʜʝʨʤʘʣʴʥʦʡ ʄɻʊ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʝʨʦʨʘʣʴʥʦʡ ʄɻʊ [174]. ʅʝʪ ʜʘʥʥʳʭ ʦ ʧʦʚʳʰʝʥʥʦʤ ʨʠʩʢʝ ɺʊʕ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 

ʚʘʛʠʥʘʣʴʥʦʛʦ ʛʝʣʷ ʩ ʥʠʟʢʦʡ ʜʦʟʦʡ ʵʩʪʨʦʛʝʥʘ ʧʨʠ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʤ ʩʠʥʜʨʦʤʝ 

[173, 185]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʨʘʥʥʝʛʦ ʥʘʯʘʣʘ ʄɻʊ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʠʟʢʠʭ ʜʦʟ ʵʩʪʨʦʛʝʥʘ ʠ ʪʨʘʥʩʜʝʨʤʘʣʴʥʦʛʦ 

ʄɻʊ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʡ ʚʦʟʤʦʞʥʦʡ ʜʦʟʝ [80, 82, 104]. 

ɺʣʠʷʥʠʝ ʤʝʥʦʧʘʫʟʘʣʴʥʦʡ ʛʦʨʤʦʥʘʣʴʥʦʡ ʪʝʨʘʧʠʠ, ʨʘʥʝʝ ʠʟʚʝʩʪʥʦʡ ʢʘʢ 

ʛʦʨʤʦʥʦʟʘʤʝʩʪʠʪʝʣʴʥʘʷ ʪʝʨʘʧʠʷ, ʥʘ ʟʜʦʨʦʚʴʝ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʫ 

ʞʝʥʱʠʥ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʦʩʪʘʝʪʩʷ ʩʧʦʨʥʳʤ ʠ ʥʝʷʩʥʳʤ. ɼʘʥʥʳʝ ʥʘʙʣʶʜʝʥʠʡ 

ʧʦʟʚʦʣʠʣʠ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʄɻʊ ʷʚʣʷʝʪʩʷ ʢʘʨʜʠʦʧʨʦʪʝʢʪʦʨʥʦʡ ʪʝʨʘʧʠʝʡ ʠ ʝʝ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʥʘʟʥʘʯʘʪʴ ʜʣʷ ʧʝʨʚʠʯʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ 

ʩʝʨʜʮʘ (ʀɹʉ) [160, 168, 189]. 

ɹʠʦʙʘʥʢ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʧʨʝʜʩʪʘʚʠʣ ʜʣʠʪʝʣʴʥʦʝ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʝ 

ʧʦʧʫʣʷʮʠʦʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʠʟʫʯʝʥʠʷ ʜʝʪʝʨʤʠʥʘʥʪ 

ʟʜʦʨʦʚʴʷ ʚ ʩʨʝʜʥʝʤ ʠ ʧʦʞʠʣʦʤ ʚʦʟʨʘʩʪʝ. ʇʦʤʠʤʦ ʦʙʰʠʨʥʦʛʦ ʩʙʦʨʘ ʜʘʥʥʳʭ ʦ 

ʩʦʩʪʦʷʥʠʠ ʟʜʦʨʦʚʴʷ, ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ ʠ ʬʠʟʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ, ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʚʢʣʶʯʝʥʦ ʠʟʦʙʨʘʞʝʥʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʛʦ ʤʘʛʥʠʪʥʦʛʦ 

ʨʝʟʦʥʘʥʩʘ (CMR) ï ʟʦʣʦʪʦʛʦ ʩʪʘʥʜʘʨʪʘ ʜʣʷ ʘʥʘʣʠʟʘ ʩʪʨʫʢʪʫʨʳ ʠ ʬʫʥʢʮʠʠ ʩʝʨʜʮʘ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʤʝʝʪʩʷ ʤʘʣʦ ʜʘʥʥʳʭ ʦ ʚʣʠʷʥʠʠ ʄɻʊ ʥʘ ʦʙʲʝʤ ʠ 

ʬʫʥʢʮʠʶ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ (ʃɾ) ʠ ʣʝʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ (ʃʇ), ʠʟʤʝʥʝʥʠʷ ʚ ʢʦʪʦʨʳʭ 

ʷʚʣʷʶʪʩʷ ʤʘʨʢʝʨʘʤʠ ʩʫʙʢʣʠʥʠʯʝʩʢʦʛʦ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʠʤʝʶʪ 
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ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ [18, 53]. 

ʇʝʨʝʢʨʝʩʪʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ [159] ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʄɻʊ ʥʘ 

ʩʪʨʫʢʪʫʨʫ ʠ ʬʫʥʢʮʠʶ ʃɾ ʠ ʃʇ, ʠ ʙʳʣʦ ʦʮʝʥʝʥʦ ʥʘ ʙʦʣʴʰʦʡ ʧʦʧʫʣʷʮʠʠ. ɺ 

ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʢʦʛʦʨʪʝ ʠʟ 1604 ʞʝʥʱʠʥ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ, ʥʝ ʠʤʝʶʱʠʭ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʳʷʚʠʣʦ ʩʣʝʜʫʶʱʝʝ. ɺʦ-ʧʝʨʚʳʭ, 

ʢʦʥʝʯʥʳʝ ʜʠʘʩʪʦʣʠʯʝʩʢʠʝ ʦʙʲʝʤʳ ʃɾ ʠ ʤʘʢʩʠʤʘʣʴʥʳʝ ʦʙʲʝʤʳ ʃʇ ʙʳʣʠ ʥʠʞʝ ʫ 

ʞʝʥʱʠʥ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʄɻʊ Ó 3 ʛʦʜʘ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʤʠ, ʢʦʪʦʨʳʝ ʥʠʢʦʛʜʘ ʥʝ 

ʠʩʧʦʣʴʟʦʚʘʣ ʄɻʊ ʧʦʩʣʝ ʫʯʝʪʘ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ. ɺʦ-ʚʪʦʨʳʭ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʄɻʊ ʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʠʣʦ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʚʦʟʨʘʩʪʦʤ ʠ 

ʢʦʥʝʯʥʳʤ ʜʠʘʩʪʦʣʠʯʝʩʢʠʤ ʦʙʲʝʤʦʤ ʃɾ, ʢʦʥʝʯʥʳʤ ʩʠʩʪʦʣʠʯʝʩʢʠʤ ʦʙʲʝʤʦʤ ʃɾ ʠ 

ʤʘʢʩʠʤʘʣʴʥʳʤ ʦʙʲʝʤʦʤ ʃʇ. ɺ-ʪʨʝʪʴʠʭ, ʩʨʦʢʠ ʥʘʯʘʣʘ ʄɻʊ ʚ ʩʚʷʟʠ ʩ 

ʥʘʩʪʫʧʣʝʥʠʝʤ ʤʝʥʦʧʘʫʟʳ ʥʝ ʦʢʘʟʘʣʠ ʟʘʤʝʪʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʦʙʲʝʤʳ ʃɾ ʠʣʠ ʃʇ. 

ʕʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʧʠʩʳʚʘʝʪ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʄɻʊ ʠ 

ʧʨʦʛʥʦʩʪʠʯʝʩʢʠ ʚʘʞʥʳʤʠ ʬʝʥʦʪʠʧʘʤʠ ʩʝʨʜʮʘ ʠ ʫʢʘʟʳʚʘʝʪ ʥʘ ʙʦʣʝʝ ʥʠʟʢʠʝ 

ʢʦʥʝʯʥʳʝ ʜʠʘʩʪʦʣʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʃɾ ʠ ʤʘʢʩʠʤʘʣʴʥʳʝ ʦʙʲʝʤʳ ʃʇ ʫ ʞʝʥʱʠʥ, 

ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʄɻʊ Ó 3 ʛʦʜʘ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʤʠ, ʢʪʦ ʥʠʢʦʛʜʘ ʥʝ 

ʧʦʣʫʯʘʣ ʣʝʯʝʥʠʝ. ʋʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʃɾ ï ʜʠʣʘʪʘʮʠʷ ʃɾ ï ʩʚʷʟʘʥʳ ʩ ʩʝʨʜʝʯʥʦʡ 

ʜʝʢʦʤʧʝʥʩʘʮʠʝʡ ʠ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ ʧʨʦʛʥʦʟʦʤ ʧʨʠ ʨʷʜʝ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʝʯʥʦʛʦ 

ʜʠʘʩʪʦʣʠʯʝʩʢʦʛʦ ʦʙʲʝʤʘ ʠ ʢʦʥʝʯʥʦʛʦ ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ ʦʙʲʝʤʘ ʩʚʷʟʘʥʳ ʩ 

ʧʦʚʳʰʝʥʥʳʤ ʨʠʩʢʦʤ ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʫ ʙʝʩʩʠʤʧʪʦʤʥʳʭ 

ʠʥʜʠʚʠʜʫʫʤʦʚ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫʤʝʥʴʰʝʥʠʝ ʦʙʲʝʤʦʚ ʃɾ ï ʩʚʠʜʝʪʝʣʴʩʪʚʦ 

ʦʙʨʘʪʥʦʛʦ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʝʨʜʮʘ ï ʩʚʷʟʘʥʦ ʩ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʠʩʭʦʜʘʤʠ. 

ʕʢʚʠʚʘʣʝʥʪʥʦ, ʫʚʝʣʠʯʝʥʠʝ ʃʇ, ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʧʦ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʦʙʲʝʤʫ ʃʇ, 

ʷʚʣʷʝʪʩʷ ʥʘʜʝʞʥʳʤ ʠ ʥʝʟʘʚʠʩʠʤʳʤ ʧʨʝʜʠʢʪʦʨʦʤ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʩʦʙʳʪʠʡ, ʚ 

ʪʦ ʚʨʝʤʷ ʢʘʢ ʫʤʝʥʴʰʝʥʠʝ ʦʙʲʝʤʘ ʃʇ (ʦʙʨʘʪʥʦʝ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝ) ʩʚʷʟʘʥʦ ʩ ʙʦʣʝʝ 

ʥʠʟʢʦʡ ʩʤʝʨʪʥʦʩʪʴʶ ʠ ʨʠʩʢʦʤ ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ. ʅʝ ʙʳʣʦ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʨʘʟʥʠʮʳ ʚ ʤʘʩʩʝ ʃɾ ʤʝʞʜʫ ʛʨʫʧʧʦʡ, ʧʨʠʥʠʤʘʶʱʝʡ ʄɻʊ Ó 3 ʛʦʜʘ, ʠ ʪʝʤʠ 

ʧʘʮʠʝʥʪʘʤʠ, ʢʦʪʦʨʳʝ ʥʠʢʦʛʜʘ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʄɻʊ [142, 150]. ʄʘʩʩʘ ʃɾ 
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ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʬʝʥʦʪʠʧʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ. ʋʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ ʃɾ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʝʝ 

ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʝ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʩʦʙʳʪʠʡ ʠ ʩʤʝʨʪʥʦʩʪʠ [3, 18]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʧʫʣʷʮʠʠ ʞʝʥʱʠʥ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʄɻʊ ʥʝ ʩʚʷʟʘʥʦ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ, ʩʫʙʢʣʠʥʠʯʝʩʢʠʤʠ 

ʠʟʤʝʥʝʥʠʷʤʠ ʩʪʨʫʢʪʫʨʳ ʠ ʬʫʥʢʮʠʠ ʩʝʨʜʮʘ [45, 52, 149, 159].  

 

1.3  ɺʥʫʪʨʠʚʝʥʥʦʝ ʣʘʟʝʨʥʦʝ ʦʙʣʫʯʝʥʠʝ ʢʨʦʚʠ ï ʚʦʟʤʦʞʥʦʩʪʠ ʚ 

ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʝ 

ʊʝʨʘʧʠʷ ʩ ʧʦʤʦʱʴʶ ʚʥʫʪʨʠʚʝʥʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʦʙʣʫʯʝʥʠʷ ʢʨʦʚʠ (ɺʃʆʂ) ï 

ʵʪʦ ʧʨʦʮʝʜʫʨʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʢʨʦʚʴ ʧʦʜʚʝʨʛʘʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʣʘʟʝʨʘ ʧʦ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʤ ʧʨʠʯʠʥʘʤ [2, 5, 9, 22]. 

ɹʝʟ ʧʦʥʠʤʘʥʠʷ ʤʝʭʘʥʠʟʤʘ ʵʚʦʣʶʮʠʠ ʞʠʚʳʭ ʩʠʩʪʝʤ ʠ ʦʙʱʠʭ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʟʤʘ ʥʝʚʦʟʤʦʞʥʦ ʧʦʜʦʡʪʠ ʢ ʨʝʰʝʥʠʶ ʢʘʢʠʭ-ʣʠʙʦ 

ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ ʤʝʜʠʮʠʥʳ ʠ ʤʝʜʠʮʠʥʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ. ʇʦʵʪʦʤʫ ʩʦʚʨʝʤʝʥʥʘʷ 

ʪʝʦʨʠʷ Gipertsikl ʧʨʠʦʙʨʝʪʘʝʪ ʚʩʝ ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ, ʪʘʢ ʢʘʢ ʦʩʥʦʚʘʥʘ ʥʘ 

ʧʨʠʥʮʠʧʝ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ, ʚʳʟʳʚʘʶʱʝʡ ʠʥʪʝʛʨʘʮʠʶ ʠ 

ʩʦʛʣʘʩʦʚʘʥʥʫʶ ʵʚʦʣʶʮʠʶ ʩʠʩʪʝʤʳ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʩʚʷʟʘʥʥʳʭ 

ʩʘʤʦʚʦʩʧʨʦʠʟʚʦʜʷʱʠʭʩʷ ʝʜʠʥʠʮ. ʕʪʘ ʪʝʦʨʠʷ ʧʦʟʚʦʣʷʝʪ ʧʦʥʷʪʴ ʠ 

ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʠʥʮʠʧʳ ʨʝʛʫʣʷʮʠʠ ʨʘʟʣʠʯʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ 

ʦʨʛʘʥʠʟʤʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʟʣʠʯʥʳʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ [8, 10]. 

ʈʝʛʫʣʷʮʠʷ ʠ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʩʝʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ 

ʧʨʦʠʩʭʦʜʷʪ ʟʘ ʩʯʝʪ ʥʝʨʚʥʦʡ ʠ ʛʫʤʦʨʘʣʴʥʦʡ ʩʠʩʪʝʤ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʝʩʣʠ 

ʥʝʨʚʥʘʷ ʩʠʩʪʝʤʘ ʘʚʪʦʥʦʤʥʘ ʠ ʝʝ ʨʝʛʫʣʠʨʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʧʦʩʨʝʜʩʪʚʦʤ ʩʣʦʞʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʥʝʡʨʦʥʦʚ, ʛʫʤʦʨʘʣʴʥʘʷ ʨʝʛʫʣʷʮʠʷ 

ʥʝʚʦʟʤʦʞʥʘ ʙʝʟ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʦʨʛʘʥʦʚ, ʩʠʥʪʝʟʠʨʫʶʱʠʭ ʛʦʨʤʦʥʳ, ʠ ʩʦʩʫʜʠʩʪʦʡ 

ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʟʘʪʝʤ ʜʦʩʪʘʚʣʷʝʪ ʵʪʠ ʛʦʨʤʦʥʳ ʠ ʜʨʫʛʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ 

ʚʝʱʝʩʪʚʘ ʢ ʠʭ ʤʠʰʝʥʷʤ ʚ ʦʨʛʘʥʠʟʤʝ [2, 11]. 
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ʉʦʩʫʜʠʩʪʘʷ ʩʠʩʪʝʤʘ, ʧʦʤʠʤʦ ʩʚʦʠʭ ʨʝʛʫʣʷʪʦʨʥʳʭ ʬʫʥʢʮʠʡ, ʚʳʧʦʣʥʷʝʪ 

ʬʫʥʢʮʠʶ ʧʝʨʝʥʦʩʘ ʢʠʩʣʦʨʦʜʘ ʢ ʪʢʘʥʷʤ ʧʦʩʨʝʜʩʪʚʦʤ ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʧʣʘʟʤʳ ʢʨʦʚʠ, 

ʘ ʪʘʢʞʝ ʜʦʩʪʘʚʢʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʜʨʝʥʘʞʘ ʞʠʜʢʦʩʪʝʡ ʠ ʪʦʢʩʠʥʦʚ [12]. 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʥʝʚʦʟʤʦʞʥʘ ʙʝʟ ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʜʦʩʪʘʚʢʫ ʠʤʤʫʥʥʳʭ ʢʣʝʪʦʢ ʚ ʨʘʟʣʠʯʥʳʝ ʦʨʛʘʥʳ. ʅʝʧʨʝʨʳʚʥʦʝ 

ʚʦʣʥʦʚʦʝ ʦʙʣʫʯʝʥʠʝ ʥʝ ʦʢʘʟʳʚʘʣʦ ʚʣʠʷʥʠʷ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ 

ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʛʠʧʝʨʪʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʴʶ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʢʦʛʜʘ ʫʯʝʥʳʝ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʯʘʩʪʦʪʥʦ-ʤʦʜʫʣʠʨʦʚʘʥʥʦʝ ʦʙʣʫʯʝʥʠʝ, ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ 

ʩʥʠʞʝʥʠʝ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ. ʕʪʦʪ ʨʝʟʫʣʴʪʘʪ ʧʦʤʦʛ 

ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʧʦʥʷʪʴ ʧʨʠʥʮʠʧʳ ʙʠʦʤʝʭʘʥʠʢʠ ʠ ʧʦʩʪʨʦʠʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʤʦʜʝʣʠ ʜʣʷ ʩʝʨʜʝʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [14].  

ʇʦʵʪʦʤʫ ʙʳʣʘ ʚʳʜʚʠʥʫʪʘ ʛʠʧʦʪʝʟʘ, ʯʪʦ ʣʶʙʦʝ ʜʝʡʩʪʚʠʝ ʠʣʠ ʚʤʝʰʘʪʝʣʴʩʪʚʦ, 

ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʦʢʨʘʪʠʪʝʣʴʥʫʶ ʬʫʥʢʮʠʶ ʩʪʝʥʦʢ ʩʦʩʫʜʦʚ, ʧʦʤʦʞʝʪ 

ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʤʥʦʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʫʚʝʣʠʯʠʪʴ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ [8, 14]. 

ɺʥʫʪʨʠʚʝʥʥʦʝ ʣʘʟʝʨʥʦʝ ʦʙʣʫʯʝʥʠʝ ʢʨʦʚʠ ʧʨʠ 630ï640 ʥʤ ʜʣʷ ʣʝʯʝʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩ 1988 ʛʦʜʘ [2]. ʅʘʢʦʧʣʝʥʠʝ ʢʣʠʥʠʯʝʩʢʠʭ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʠʣʦ ʚʳʷʩʥʠʪʴ ʤʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ʵʪʦʛʦ ʚʠʜʘ 

ʣʝʯʝʥʠʷ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʧʦʢʘʟʘʥʠʷ ʠ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʷ ʜʣʷ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʠ ʚʳʷʚʣʝʥʠʷ ʪʦʛʦ ʩʧʝʢʪʨʘ ʟʘʙʦʣʝʚʘʥʠʡ, ʜʣʷ ʢʦʪʦʨʳʭ 

ʜʘʥʥʳʡ ʤʝʪʦʜ ʣʝʯʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ [6, 22]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ɺʃʆʂ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʧʘʨʘʤʝʪʨʳ 

ʚʩʝʭ ʢʣʝʪʦʢ ʢʨʦʚʠ, ʥʘ ʩʦʩʪʦʷʥʠʝ ʧʣʘʟʤʳ ʠ ʥʘ ʚʩʝ ʩʪʨʫʢʪʫʨʥʳʝ ʢʦʤʧʦʥʝʥʪʳ 

ʩʦʩʫʜʠʩʪʦʡ ʩʪʝʥʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚʦʟʜʝʡʩʪʚʫʷ ʥʘ ʢʣʝʪʢʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, 

ʛʦʨʤʦʥʳ ʠ ʦʙʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ, ɺʃʆʂ ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʜʨʫʛʠʝ ʩʠʩʪʝʤʳ 

ʦʨʛʘʥʠʟʤʘ [7, 12, 13].  

ɺʣʠʷʥʠʝ ʥʘ ʧʨʦʮʝʩʩ ʢʦʘʛʫʣʷʮʠʠ ʜʝʤʦʥʩʪʨʠʨʫʝʪʩʷ ʵʬʬʝʢʪʦʤ 

ʛʠʧʦʢʦʘʛʫʣʷʮʠʠ, ʫʚʝʣʠʯʝʥʠʝʤ ʬʠʙʨʠʥʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʨʦʚʠ, 

ʫʤʝʥʴʰʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʪʨʦʤʙʦʮʠʪʦʚ ʠ ʘʛʨʝʛʘʮʠʠ ʵʨʠʪʨʦʮʠʪʦʚ, ʫʣʫʯʰʝʥʠʝʤ 
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ʩʚʦʡʩʪʚ ʢʨʦʚʦʪʦʢʘ ʠ ʵʬʬʝʢʪʦʤ ʚʘʟʦʜʠʣʘʪʘʮʠʠ [6, 14].  

ɺʃʆʂ ʧʨʠʚʦʜʠʣ ʢ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʬʠʙʨʠʥʦʛʝʥʘ ʜʦ 38% ʧʦʩʣʝ ʧʝʨʚʦʡ 

ʧʨʦʮʝʜʫʨʳ ʠ ʜʦ 41% ʧʦʩʣʝ ʚʩʝʛʦ ʢʫʨʩʘ ʣʝʯʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ɺʃʆʂ ʫʩʢʦʨʷʝʪ ʬʠʙʨʠʥʦʣʠʟ ʠ ʩʥʠʞʘʝʪ ʫʨʦʚʝʥʴ ʧʨʦʪʨʦʤʙʠʥʘ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚʩʝ 

ʵʪʠ ʧʨʦʮʝʩʩʳ ʧʨʠʚʦʜʷʪ ʢ ʫʣʫʯʰʝʥʠʶ ʩʚʦʡʩʪʚ ʢʨʦʚʦʪʦʢʘ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʛʦ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ [2, 7].  

ʕʢʩʧʝʨʠʤʝʥʪʳ ʥʘ ʤʦʜʝʣʠ ʩʦʙʘʢʠ ʚʢʣʶʯʘʣʠ ʦʢʢʣʶʟʠʶ ʢʦʨʦʥʘʨʥʦʡ ʘʨʪʝʨʠʠ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʧʝʨʬʫʟʠʠ ʤʠʦʢʘʨʜʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɺʃʆʂ, ʥʦ 

ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʠʩʢ ʩʝʨʜʝʯʥʦʡ ʬʠʙʨʠʣʣʷʮʠʠ ʙʳʣ ʩʥʠʞʝʥ ʥʘ 

40%. ɿʦʥʘ ʠʰʝʤʠʠ ʤʠʦʢʘʨʜʘ ʫ ʞʠʚʦʪʥʳʭ, ʧʦʣʫʯʘʚʰʠʭ ɺʃʆʂ, ʙʳʣʘ ʟʥʘʯʠʪʝʣʴʥʦ 

ʤʝʥʴʰʝ, ʯʝʤ ʫ ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ, ʧʨʠ ʵʪʦʤ ʦʪʤʝʯʘʣʘʩʴ ʪʘʢʞʝ ʙʦʣʝʝ 

ʩʪʘʙʠʣʴʥʘʷ ʛʝʤʦʜʠʥʘʤʠʢʘ. ɸʚʪʦʨʳ [10, 14] ʩʯʠʪʘʶʪ, ʯʪʦ ʵʪʦ ʩʚʷʟʘʥʦ ʩ 

ʘʥʪʠʠʰʝʤʠʯʝʩʢʠʤ ʵʬʬʝʢʪʦʤ ɺʃʆʂ. ʂʨʦʤʝ ʪʦʛʦ, ʢʣʠʥʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ɺʃʆʂ 

ʚʦ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʫʢʘʟʳʚʘʣʦ ʥʘ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʷʭ ʤʠʦʢʘʨʜʘ [30].  

ʈʷʜ ʘʚʪʦʨʦʚ ʧʦʜʯʝʨʢʠʚʘʶʪ ʘʥʘʣʴʛʝʪʠʯʝʩʢʠʝ ʠ ʧʨʦʪʠʚʦʠʰʝʤʠʯʝʩʢʠʝ 

ʵʬʬʝʢʪ rɺʃʆʂ ʠ ʧʦʣʦʞʠʪʝʣʴʥʫ  ʁʨʝʘʢʮʠʶ ʥʘ ʨʝʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʢʨʦʚʠ ʠ 

ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʧʨʠ ʦʙʣʫʯʝʥʠʠ ʜʣʠʥʦʡ ʚʦʣʥʳ 632,8 ʥʤ [12, 24].  

ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʪʠʚʦʨʝʯʠʚʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʚʣʠʷʥʠʠ ɺʃʆʂ ʥʘ 

ʤʠʢʨʦʛʝʤʦʜʠʥʘʤʠʢʫ [12]. ʄʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʝ ʟʚʝʥʦ ʷʚʣʷʝʪʩʷ ʪʦʯʢʦʡ 

ʧʨʠʣʦʞʝʥʠʷ ʚ ʤʝʭʘʥʠʟʤʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʥʫʪʨʠʚʝʥʥʦʛʦ 

ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. ɼʨʫʛʠʝ ʘʚʪʦʨʳ [8, 23], ʧʨʦʚʦʜʠʚʰʠʝ ʧʦʣʷʨʦʛʨʘʬʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʪʤʝʪʠʣʠ, ʯʪʦ ʘʢʪʠʚʘʮʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠ ʙʠʦʩʠʥʪʝʪʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʧʨʦʠʩʭʦʜʠʣʘ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʢʨʘʩʥʦʛʦ ʩʚʝʪʘ ɺʃʆʂ. ʂʨʦʤʝ ʪʦʛʦ, 

ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʚ ʨʝʘʣʠʟʘʮʠʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ 

ʢʨʘʩʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʚʦʣʥ, ʦʩʦʙʝʥʥʦ ʚʦʢʨʫʛ ʛʝʣʠʡ-ʥʝʦʥʦʚʦʛʦ (He-Ne) ʣʘʟʝʨʘ, ʙʳʣʦ 

ʧʦʜʪʚʝʨʞʜʝʥʦ ʜʨʫʛʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ [7, 22].  

ɹ ʣrʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚʦʟʜʝʡʩʪʚʠʝ ʥʠʟʢʠʭ ʫʨʦʚʥʝʡ ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ 

ʬʦʨʤʠʨʫʝʪ ʥʦʚʳʝ ʢʘʧʠʣʣʷʨʥʳʝ ʪʨʫʙʢʠ, ʪʝʤ ʩʘʤʳʤ ʫʚʝʣʠʯʠʚʘʷ ʜʦʩʪʘʚʢʫ 
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ʢʠʩʣʦʨʦʜʘ ʚ ʪʢʘʥʠ ʠ ʦʧʪʠʤʠʟʠʨʫʷ ʪʢʘʥʝʚʦʡ ʤʝʪʘʙʦʣʠʟʤ [24, 29].  

ʃʘʟʝʨʥʦʝ ʦʙʣʫʯʝʥʠʝ ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤ ʩʧʦʩʦʙʥʦ ʜʦʩʪʠʛʘʪʴ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʤʦʜʠʬʠʢʘʮʠʡ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʛʦʤʝʦʩʪʘʟʘ ʧʫʪʝʤ ʫʚʝʣʠʯʝʥʠʷ 

ʘʬʬʝʨʝʥʪʥʦʡ ʩʪʠʤʫʣʷʮʠʠ ʜʠʵʥʮʝʬʘʣʴʥʳʭ ʧʘʪʪʝʨʥʦʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ [14].  

ʇʦʢʘʟʘʥʦ ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʘʪʝʭʦʣʘʤʠʥʦʚ, ʩʝʨʦʪʦʥʠʥʘ, ʛʠʩʪʘʤʠʥʘ 

ʠ ʘʢʪʠʚʘʮʠʠ ʛʠʧʦʪʘʣʘʤʫʩ-ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʢʨʘʩʥʦʛʦ 

ʩʚʝʪʘ ɺʃʆʂ [22, 24].  

ɹʣʘʛʦʜʘʨʷ ʤʦʱʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʥʘ ʚʩʝ ʘʩʧʝʢʪʳ ʢʨʦʚʠ ʠ ʩʦʩʫʜʠʩʪʦʡ 

ʩʠʩʪʝʤʳ, ɺʃʆʂ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʣʝʪʢʠ 

ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʫʶ ʩʠʩʪʝʤʫ ʠ ʚʩʝ ʦʙʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚ 

ʦʨʛʘʥʠʟʤʝ [140]. ʊʘʢʦʝ ʚʣʠʷʥʠʝ ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ ʥʝ ʪʦʣʴʢʦ ʬʫʥʢʮʠʶ 

ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ, ʥʦ ʠ ʜʨʫʛʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ [12, 23, 24, 29]. ʆʜʥʘʢʦ, 

ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʣʠʪʝʨʘʪʫʨʝ ʥʝʪ ʜʘʥʥʳʭ ʦ ʚʣʠʷʥʠʠ ɺʃʆʂ ʥʘ ɸʊɸʉʉ.  

 

1.4  ʈʦʣʴ ʩʦʩʪʦʷʥʠʷ ʘʥʪʠʪʨʦʤʙʦʛʝʥʥʳʭ ʩʚʦʡʩʪʚ ʩʪʝʥʢʠ ʩʦʩʫʜʦʚ ʚ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʠ ʪʨʦʤʙʦʟʦʚ 

ʋ ʞʝʥʱʠʥ ʚ ʧʝʨʠʦʜ ʤʝʥʦʧʘʫʟʘʣʴʥʦʛʦ ʧʝʨʝʭʦʜʘ ʩ ʨʝʛʫʣʷʨʥʳʤʠ 

ʤʝʥʩʪʨʫʘʣʴʥʳʤʠ ʮʠʢʣʘʤʠ ʛʦʨʤʦʥʘʣʴʥʘʷ ʦʩʴ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʛʠʧʦʪʘʣʘʤʫʩʦʤ ʠ 

ʛʠʧʦʬʠʟʦʤ. ʌʦʣʣʠʢʫʣʦʩʪʠʤʫʣʠʨʫʶʱʠʡ ʛʦʨʤʦʥ (ʌʉɻ), ʚʳʜʝʣʷʶʱʠʡʩʷ ʚ 

ʛʠʧʦʬʠʟʝ, ʩʪʠʤʫʣʠʨʫʝʪ ʩʦʟʨʝʚʘʥʠʝ ʬʦʣʣʠʢʫʣʦʚ ʷʠʯʥʠʢʘ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʧʨʦʜʫʮʠʨʫʶʪ ʵʩʪʨʘʜʠʦʣ. ʆʢʘʟʳʚʘʷ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ, ʧʦʚʳʰʝʥʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʩʪʨʘʜʠʦʣʘ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʣʶʪʝʠʥʠʟʠʨʫʶʱʝʛʦ 

ʛʦʨʤʦʥʘ ʚʦ ʚʨʝʤʷ ʬʦʣʣʠʢʫʣʷʨʥʦʡ ʬʘʟʳ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʘ, ʟʘʧʫʩʢʘʶʱʝʡ 

ʦʚʫʣʷʮʠʶ [84, 94]. 

ɺʦ ʚʨʝʤʷ ʤʝʥʦʧʘʫʟʳ ʚ ʷʠʯʥʠʢʘʭ ʦʩʪʘʝʪʩʷ ʤʝʥʝʝ ʪʳʩʷʯʠ ʬʦʣʣʠʢʫʣʦʚ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʵʩʪʨʘʜʠʦʣʘ. ɹʣʘʛʦʜʘʨʷ ʤʝʭʘʥʠʟʤʫ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ 

ʛʠʧʦʬʠʟ ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʌʉɻ, ʯʪʦʙʳ ʩʪʠʤʫʣʠʨʦʚʘʪʴ 

ʷʠʯʥʠʢʠ. ʉʠʤʧʪʦʤʳ ʤʝʥʦʧʘʫʟʳ ʷʚʣʷʶʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ 
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ʵʩʪʨʘʜʠʦʣʘ [32, 145, 149]. 

ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʘʩʘʶʱʠʭʩʷ ʠʟʤʝʥʝʥʠʡ 

ʚ ʩʠʩʪʝʤʝ ʢʦʘʛʫʣʷʮʠʠ, ʬʦʢʫʩʠʨʫʶʪʩʷ ʥʘ ʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʘʭ ʫ ʞʝʥʱʠʥ ʚ 

ʤʝʥʦʧʘʫʟʝ ʠ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʣʘʟʤʝʥʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʬʠʙʨʠʥʦʛʝʥʘ ʠ ʜʠʤʝʨʘ 

ʬʠʙʨʠʥʘ D (ʤʘʨʢʝʨʳ ʪʨʦʤʙʦʪʠʯʝʩʢʦʛʦ ʨʠʩʢʘ) ʧʦʚʳʰʝʥʳ, ʘ ʵʥʜʦʛʝʥʥʘʷ 

ʬʠʙʨʠʥʦʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʥʠʞʝʥʘ [192, 194]. ʆʜʥʘʢʦ ʠʥʛʠʙʠʪʦʨʳ, ʪʘʢʠʝ 

ʢʘʢ ʙʝʣʦʢ ʉ, ʙʝʣʦʢ S, ʘʥʪʠʪʨʦʤʙʠʥ ʠʣʠ ʠʥʛʠʙʠʪʦʨ ʪʢʘʥʝʚʦʛʦ ʬʘʢʪʦʨʘ, ʪʘʢʞʝ 

ʧʦʚʳʰʝʥʳ ʫ ʞʝʥʱʠʥ ʚ ʧʝʨʠʦʜ ʤʝʥʦʧʘʫʟʳ [171, 186]. ɺʚʠʜʫ ʵʪʠʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʠʡ ʧʝʨʠʦʜ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʜʝʩʪʘʙʠʣʠʟʠʨʫʝʪ ʩʠʩʪʝʤʫ 

ʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʢʦʘʛʫʣʷʮʠʠ [99]. 

ʄʝʥʴʰʝ ʠʟʚʝʩʪʥʦ ʦʙ ʠʟʤʝʥʝʥʠʷʭ ʪʨʦʤʙʦʮʠʪʦʚ ʠ ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ, 

ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʤʦʛʫʪ ʠʛʨʘʪʴ ʨʦʣʴ ʚ ʥʘʙʣʶʜʘʝʤʦʤ ʧʦʚʳʰʝʥʠʠ ʨʠʩʢʘ 

ʪʨʦʤʙʦʦʙʨʘʟʦʚʘʥʠʷ. ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʘʪʫʩʘ ʘʢʪʠʚʘʮʠʠ 

ʪʨʦʤʙʦʮʠʪʦʚ, ʘ ʪʘʢʞʝ ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ in vivo ʷʚʣʷʝʪʩʷ ʠʟʤʝʨʝʥʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʠʢʨʦʯʘʩʪʠʮ (microparticle ï ʄʈ) ʚ ʧʣʘʟʤʝ, ʯʪʦ ʤʦʛʫʪ 

ʚʳʩʚʦʙʦʞʜʘʪʴʩʷ ʠʟ ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʝ ʢʨʦʚʦʦʙʨʘʱʝʥʠʝ. 

ʆʜʥʘʢʦ ʫ ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ MP ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ CD61+ ʠ ʧʨʦʠʩʭʦʜʷʪ ʠʟ 

ʤʝʛʘʢʘʨʠʦʮʠʪʦʚ ʠʣʠ ʠʟ ʪʨʦʤʙʦʮʠʪʦʚ (ʤʠʢʨʦʯʘʩʪʠʮʳ ʪʨʦʤʙʦʮʠʪʦʚ, PMP) ʩ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʤʘʨʢʝʨʦʚ ʘʢʪʠʚʘʮʠʠ ʪʨʦʤʙʦʮʠʪʦʚ P-ʩʝʣʝʢʪʠʥʘ ʠ 

CD63. ʉʦʩʪʘʚ ʠ ʬʫʥʢʮʠʷ PMP ʙʳʣʠ ʪʱʘʪʝʣʴʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ. PMP ʷʚʣʷʶʪʩʷ 

ʦʩʥʦʚʥʳʤʠ ʢʦʘʛʫʣʠʨʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʪʘʢ ʢʘʢ ʦʥʠ ʚʳʩʦʢʦ ʪʨʦʤʙʦʛʝʥʥʳʝ, ʯʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʠʭ ʬʦʩʬʦʣʠʧʠʜʥʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʩ ʫʯʘʩʪʢʘʤʠ ʩʚʷʟʳʚʘʥʠʷ ʜʣʷ 

ʥʝʩʢʦʣʴʢʠʭ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʢʦʘʛʫʣʷʮʠʠ. PMP ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ 

ʠʥʠʮʠʘʪʦʨʘʤʠ ʢʦʘʛʫʣʷʮʠʠ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʚʷʟʴ ʤʝʞʜʫ ʛʝʤʦʩʪʘʪʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʦʡ ʥʘ ʦʩʥʦʚʝ ʪʨʦʤʙʦʮʠʪʦʚ ʠ ʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʢʦʘʛʫʣʷʮʠʝʡ in vivo. ʉ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ʧʘʮʠʝʥʪʳ ʩ ʧʦʚʳʰʝʥʥʳʤ ʫʨʦʚʥʝʤ PMP ʩʪʨʘʜʘʶʪ ʦʪ ʪʘʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʢʘʢ ʮʝʨʝʙʨʘʣʴʥʳʡ ʠʥʬʘʨʢʪ, ʦʩʪʨʳʡ ʢʦʨʦʥʘʨʥʳʡ ʩʠʥʜʨʦʤ, ʩʝʧʩʠʩ ʠ ʚʝʥʦʟʥʳʡ 

ʪʨʦʤʙʦʟ [186, 203, 205]. ɺ ʧʦʩʣʝʜʥʠʭ ʩʣʫʯʘʷʭ MP ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ (MP 

from endothelial cells ï EMP) ʪʘʢʞʝ ʨʝʛʫʣʷʨʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʦʪʨʘʞʘʷ 
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ʧʦʚʨʝʞʜʝʥʠʷ ʵʥʜʦʪʝʣʠʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʩʫʜʦʚ. ʆʜʥʘʢʦ ʥʝ ʠʟʚʝʩʪʥʦ, ʷʚʣʷʶʪʩʷ 

ʣʠ ʧʦʚʳʰʝʥʥʳʝ ʫʨʦʚʥʠ PMP ʠ EMP ʩʣʝʜʩʪʚʠʝʤ ʠʣʠ ʧʨʠʯʠʥʦʡ ʛʠʧʝʨʢʦʘʛʫʣʷʮʠʠ 

[203]. 

ɺ ʨʘʤʢʘʭ ʧʨʦʩʧʝʢʪʠʚʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ çʩʣʫʯʘʡ-ʢʦʥʪʨʦʣʴè ʙʳʣʦ ʠʟʫʯʝʥʦ 

ʚʣʠʷʥʠʝ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʧʝʨʠʦʜʘ ʥʘ ʫʨʦʚʥʠ PMP ʠ EMP ʚ ʧʣʘʟʤʝ ʫ ʟʜʦʨʦʚʳʭ 

ʞʝʥʱʠʥ. ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʢʘʢ ʩʫʨʨʦʛʘʪʥʳʝ ʤʘʨʢʝʨʳ ʩʪʘʪʫʩʘ ʘʢʪʠʚʘʮʠʠ 

ʪʨʦʤʙʦʮʠʪʦʚ, ʤʝʛʘʢʘʨʠʦʮʠʪʦʚ ʠ ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ, ʵʪʠ ʬʘʢʪʦʨʳ ʤʦʛʫʪ 

ʠʛʨʘʪʴ ʨʦʣʴ ʚ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʪʨʦʤʙʦʪʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʫ ʞʝʥʱʠʥ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ 

[160, 163, 174]. 

ʊʨʦʤʙʦʟ ï ʵʪʦ ʣʦʢʘʣʠʟʦʚʘʥʥʦʝ ʩʚʝʨʪʳʚʘʥʠʝ ʢʨʦʚʠ, ʢʦʪʦʨʦʝ ʚʣʠʷʝʪ ʥʘ 

ʘʨʪʝʨʠʘʣʴʥʦʝ ʠʣʠ ʚʝʥʦʟʥʦʝ ʢʨʦʚʦʦʙʨʘʱʝʥʠʝ, ʠ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʝʜʫʱʠʭ ʧʨʠʯʠʥ 

ʩʤʝʨʪʠ ʚʦ ʚʩʝʤ ʤʠʨʝ [174]. ʀʩʧʦʣʴʟʫʝʤʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʥʪʠʪʨʦʤʙʦʪʠʯʝʩʢʠʝ 

ʧʨʝʧʘʨʘʪʳ ʠʤʝʶʪ ʧʦʚʳʰʝʥʥʳʡ ʨʠʩʢ ʢʨʦʚʦʪʝʯʝʥʠʡ. ʀʟʫʯʝʥʠʝ ʥʦʚʳʭ 

ʘʥʪʠʪʨʦʤʙʦʪʠʯʝʩʢʠʭ ʩʪʨʘʪʝʛʠʡ, ʢʦʪʦʨʳʝ ʩʦʭʨʘʥʷʶʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʛʝʤʦʩʪʘʟ, 

ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʧʨʠʩʪʘʣʴʥʳʤ ʚʥʠʤʘʥʠʝʤ. ʂʣʘʩʩʠʯʝʩʢʘʷ ʪʨʠʘʜʘ ʬʘʢʪʦʨʦʚ, 

ʧʨʠʚʦʜʷʱʠʭ ʢ ʪʨʦʤʙʦʟʫ, ʚʢʣʶʯʘʝʪ ʟʘʤʝʜʣʝʥʠʝ ʢʨʦʚʦʪʦʢʘ, ʛʠʧʝʨʢʦʘʛʫʣʷʮʠʶ ʠ 

ʠʟʤʝʥʝʥʠʷ ʩʪʝʥʢʠ ʩʦʩʫʜʦʚ. ʕʥʜʦʪʝʣʠʡ, ʩʘʤʳʡ ʚʥʫʪʨʝʥʥʠʡ ʩʣʦʡ ʢʣʝʪʦʢ, 

ʚʳʩʪʠʣʘʶʱʠʭ ʢʨʦʚʝʥʦʩʥʳʝ ʩʦʩʫʜʳ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʚʝʨʭʥʦʩʪʴ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ 

ʪʨʦʤʙʦʚ ʠ ʨʝʛʫʣʠʨʫʝʪ ʪʝʢʫʯʝʩʪʴ ʢʨʦʚʠ ʠ ʛʦʤʝʦʩʪʘʟ. ɺ ʢʘʯʝʩʪʚʝ ʙʘʨʴʝʨʘ ʵʥʜʦʪʝʣʠʡ 

ʦʪʜʝʣʷʝʪ ʬʘʢʪʦʨʳ ʩʚʝʨʪʳʚʘʥʠʷ ʢʨʦʚʠ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʩʫʙʵʥʜʦʪʝʣʠʘʣʴʥʳʭ 

ʧʨʦʪʨʦʤʙʦʪʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ. ʕʥʜʦʪʝʣʠʡ ʪʘʢʞʝ 

ʩʝʢʨʝʪʠʨʫʝʪ ʠʣʠ ʵʢʩʧʨʝʩʩʠʨʫʝʪ ʚʘʟʦʘʢʪʠʚʥʳʝ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʤʦʜʫʣʠʨʫʶʪ 

ʨʝʘʢʪʠʚʥʦʩʪʴ ʪʨʦʤʙʦʮʠʪʦʚ, ʢʦʘʛʫʣʷʮʠʶ, ʬʠʙʨʠʥʦʣʠʟ ʠ ʩʦʢʨʘʪʠʪʝʣʴʥʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʩʫʜʦʚ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʦʙʨʘʟʦʚʘʥʠʶ ʪʨʦʤʙʦʮʠʪʦʚ. ʂ ʪʘʢʠʤ 

ʬʘʢʪʦʨʘʤ ʦʪʥʦʩʷʪʩʷ ʦʢʩʠʜ ʘʟʦʪʘ, ʧʨʦʩʪʘʮʠʢʣʠʥ, ʬʘʢʪʦʨ ʬʦʥ ɺʠʣʣʝʙʨʘʥʜʘ (von 

Willebrand factor ï VWF), ʪʨʦʤʙʦʤʦʜʫʣʠʥ, ʵʥʜʦʪʝʣʠʥ [4]. ʅʘʢʦʧʣʝʥʥʳʝ ʜʘʥʥʳʝ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʵʥʜʦʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ (ʕʂ) ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ 

ʤʦʜʫʣʷʮʠʠ ʪʨʦʤʙʦʟʘ, ʚʳʜʝʣʷʷ ʕʂ ʚ ʢʘʯʝʩʪʚʝ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʤʠʰʝʥʠ ʜʣʷ 

ʢʦʥʪʨʦʣʷ ʪʨʦʤʙʦʟʘ [49, 51, 130]. 
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ɸʨʪʝʨʠʘʣʴʥʳʡ ʪʨʦʤʙʦʟ ʦʙʳʯʥʦ ʠʥʠʮʠʠʨʫʝʪʩʷ ʩʦʩʫʜʠʩʪʳʤʠ 

ʵʥʜʦʪʝʣʠʘʣʴʥʳʤʠ ʵʨʦʟʠʷʤʠ ʠ ʨʘʟʨʳʚʘʤʠ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʦʡ ʙʣʷʰʢʠ, ʪʦʛʜʘ ʢʘʢ 

ʚʝʥʦʟʥʳʡ ʪʨʦʤʙʦʟ ʚ ʦʩʥʦʚʥʦʤ ʩʚʷʟʘʥ ʩʦ ʩʪʘʟʦʤ ʢʨʦʚʠ [135]. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʠ 

ʨʘʟʣʠʯʠʷ, ʘʜʛʝʟʠʷ / ʘʢʪʠʚʘʮʠʷ ʪʨʦʤʙʦʮʠʪʦʚ ʠ ʦʪʣʦʞʝʥʠʝ ʬʠʙʨʠʥʘ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʢʦʘʛʫʣʷʮʠʠ ʩʦʩʪʘʚʣʷʶʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʦʤʙʘ. 

ɸʢʪʠʚʘʮʠʷ ʪʨʦʤʙʦʮʠʪʦʚ ʧʨʦʠʩʭʦʜʠʪ, ʢʦʛʜʘ ʦʥʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ 

ʘʢʪʠʚʠʨʦʚʘʥʥʳʤʠ ʕʂ (ʩ ʧʦʚʳʰʝʥʥʳʤ ʚʳʩʚʦʙʦʞʜʝʥʠʝʤ VWF ʠ ʵʢʩʧʨʝʩʩʠʝʡ 

ʩʝʣʝʢʪʠʥʘ) ʧʦʩʨʝʜʩʪʚʦʤ ʩʚʷʟʳʚʘʥʠʷ ʢʦʤʧʣʝʢʩʘ ʛʣʠʢʦʧʨʦʪʝʠʥʘ Ib-V-IX ʩ VWF ʠʣʠ 

ʢʦʛʜʘ ʦʥʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʩʫʙʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ, ʪʘʢʠʭ ʢʘʢ ʢʦʣʣʘʛʝʥ (ʯʝʨʝʟ ʨʝʮʝʧʪʦʨ ʛʣʠʢʦʧʨʦʪʝʠʥʘ VI), ʚ 

ʩʣʫʯʘʷʭ ʵʥʜʦʪʝʣʠʘʣʴʥʦʡ ʪʨʘʚʤʳ ʠʣʠ ʨʘʟʨʳʚʘ ʙʣʷʰʝʢ. ʂʘʩʢʘʜ ʢʦʘʛʫʣʷʮʠʠ 

ʟʘʧʫʩʢʘʝʪʩʷ ʧʨʠ ʩʚʷʟʳʚʘʥʠʠ ʬʘʢʪʦʨʘ VII ʢʦʘʛʫʣʷʮʠʠ ʩ ʪʢʘʥʝʚʳʤ ʬʘʢʪʦʨʦʤ (TF; 

ʚʥʝʰʥʠʡ ʧʫʪʴ) ʠʣʠ ʘʢʪʠʚʘʮʠʝʡ ʢʦʥʪʘʢʪʥʦʡ ʩʠʩʪʝʤʳ ʧʦʩʨʝʜʩʪʚʦʤ ʬʘʢʪʦʨʘ XII 

(FXII; ʚʥʫʪʨʝʥʥʠʡ ʧʫʪʴ), ʟʘ ʢʦʪʦʨʳʤ ʩʣʝʜʫʝʪ ʦʙʱʠʡ ʧʫʪʴ, ʢʦʪʦʨʳʡ ʧʨʠʚʦʜʠʪ ʢ 

ʦʙʨʘʟʦʚʘʥʠʶ ʬʠʙʨʠʥʘ ʧʦʩʨʝʜʩʪʚʦʤ ʩʣʦʞʥʳʭ ʬʝʨʤʝʥʪʘʪʠʚʥʳʭ ʜʝʡʩʪʚʠʡ 

ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʢʦʘʛʫʣʷʮʠʠ [61, 147]. 

VWF ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʦʣʴʰʦʡ ʤʥʦʛʦʜʦʤʝʥʥʳʡ ʘʜʛʝʟʠʚʥʳʡ 

ʛʣʠʢʦʧʨʦʪʝʠʥ. VWF ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʛʣʠʢʦʧʨʦʪʝʠʥʦʤ ʪʨʦʤʙʦʮʠʪʦʚ IbŬ, ŬIIbɓ ʠ 

ʩʫʙʵʥʜʦʪʝʣʠʘʣʴʥʳʤʠ ʢʦʣʣʘʛʝʥʘʤʠ, ʯʪʦ ʘʢʪʠʚʠʨʫʶʪ ʪʨʦʤʙʦʮʠʪʳ ʠ ʠʥʠʮʠʠʨʫʶʪ 

ʘʛʨʝʛʘʮʠʶ ʪʨʦʤʙʦʮʠʪʦʚ. ʂʘʢ ʚʘʞʥʳʡ ʥʦʩʠʪʝʣʴ ʬʘʢʪʦʨʘ ʩʚʝʨʪʳʚʘʥʠʷ ʢʨʦʚʠ VIII, 

VWF ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʚʝʨʪʳʚʘʥʠʶ ʢʨʦʚʠ. VWF ʩʠʥʪʝʟʠʨʫʝʪʩʷ ʕʂ ʠ 

ʤʝʛʘʢʘʨʠʦʮʠʪʘʤʠ ʠ ʭʨʘʥʠʪʩʷ ʚ ʚʠʜʝ ʩʚʝʨʭʤʘʣʳʭ ʤʫʣʴʪʠʤʝʨʦʚ VWF ʠʣʠ 

ʤʫʣʴʪʠʤʝʨʦʚ ʩ ʚʳʩʦʢʦʡ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ ʚ ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʪʝʣʴʮʘʭ ɺʝʡʙʝʣʷ-

ʇʘʣʘʜʝ ʠʣʠ Ŭ-ʛʨʘʥʫʣʘʭ ʪʨʦʤʙʦʮʠʪʦʚ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [153]. ʉʯʠʪʘʣʦʩʴ, ʯʪʦ 

ʧʣʘʟʤʝʥʥʳʡ VWF ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʕʂ ʠ ʪʨʦʤʙʦʮʠʪʦʚ ʠ ʤʦʞʝʪ ʙʳʪʴ ʫʩʠʣʝʥ 

ʩʝʢʨʝʪʘʛʦʛʘʤʠ (ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ). ʍʦʪʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʠʣʠ ʨʦʣʴ VWF ʚ ʛʝʤʦʩʪʘʟʝ ʠ ʢʦʘʛʫʣʷʮʠʠ, ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ 

ʵʥʜʦʪʝʣʠʘʣʴʥʳʤ VWF ʠ ʪʨʦʤʙʦʮʠʪʘʨʥʳʤ VWF ʧʨʠ ʪʨʦʤʙʦʪʠʯʝʩʢʠʭ ʠ ʩʚʷʟʘʥʥʳʭ 

ʩ ʪʨʦʤʙʦʟʦʤ ʟʘʙʦʣʝʚʘʥʠʷʭ ʥʝʷʩʥʳ [25, 27, 124, 126]. 
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ʀʟʫʯʝʥʘ ʨʦʣʴ ʵʥʜʦʪʝʣʠʘʣʴʥʦʛʦ ʠ ʪʨʦʤʙʦʮʠʪʘʨʥʦʛʦ VWF ʧʨʠ ʪʨʦʤʙʦʟʝ in 

vivo [59, 124]. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫ ʤʳʰʝʡ ʩ ʜʝʬʝʢʪʦʤ Plt-VWF, ʥʦ ʥʝ ʫ 

ʤʳʰʝʡ ʩ ʜʝʬʝʢʪʦʤ ʕʂ-VWF, ʥʘʙʣʶʜʘʝʪʩʷ ʜʝʬʝʢʪʥʳʡ ʦʪʚʝʪ ʥʘ ʣʝʯʝʥʠʝ, ʯʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʢʨʠʪʠʯʝʩʢʫʶ ʨʦʣʴ ʵʥʜʦʪʝʣʠʘʣʴʥʦʛʦ VWF ʧʨʠ ʪʨʦʤʙʦʟʝ. ʂʨʦʤʝ ʪʦʛʦ, 

ʘʚʪʦʨʳ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʚʢʣʘʜ Plt-VWF ʚ ʪʨʦʤʙʦʟ ʫ ʤʳʰʝʡ ʩ ʜʝʬʝʢʪʦʤ ʕʂ-VWF 

ʠ ʦʙʥʘʨʫʞʠʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʫʯʘʩʪʠʝ Plt-VWF ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʪʨʦʤʙʘ [135, 

167]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʥʜʦʪʝʣʠʘʣʴʥʳʡ VWF, ʥʦ ʥʝ VWF ʪʨʦʤʙʦʮʠʪʦʚ, 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʨʘʟʦʚʘʥʠʶ ʪʨʦʤʙʦʟʘ, ʧʦʚʳʰʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ 

ʧʦʜʘʚʣʝʥʠʷ ʕʂ-VWF. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʕʂ-VWF, ʥʦ ʥʝ Plt-VWF, 

ʩʧʦʩʦʙʩʪʚʫʝʪ VWF-ʟʘʚʠʩʠʤʦʤʫ ʘʪʝʨʦʩʢʣʝʨʦʟʫ, ʩʧʦʩʦʙʩʪʚʫʷ ʘʜʛʝʟʠʠ ʪʨʦʤʙʦʮʠʪʦʚ 

ʠ ʩʦʩʫʜʠʩʪʦʤʫ ʚʦʩʧʘʣʝʥʠʶ [25, 57, 65, 70]. 

TF ʷʚʣʷʝʪʩʷ ʘʢʪʠʚʘʪʦʨʦʤ ʚʥʝʰʥʝʡ ʩʠʩʪʝʤʳ ʢʦʘʛʫʣʷʮʠʠ ʠ ʟʘʧʫʩʢʘʝʪ ʢʘʢ 

ʘʨʪʝʨʠʘʣʴʥʳʡ, ʪʘʢ ʠ ʚʝʥʦʟʥʳʡ ʪʨʦʤʙʦʟ. ʆʥ ʩʚʷʟʳʚʘʝʪʩʷ ʠ ʘʢʪʠʚʠʨʫʝʪ ʬʘʢʪʦʨ 

ʩʚʝʨʪʳʚʘʥʠʷ ʢʨʦʚʠ VII, ʘ ʢʦʤʧʣʝʢʩ TF-VIIa ʟʘʪʝʤ ʘʢʪʠʚʠʨʫʝʪ ʬʘʢʪʦʨʳ IX, X ʠ 

ʪʨʦʤʙʠʥ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʬʠʙʨʠʥʘ. TF ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʵʢʩʧʨʝʩʩʠʨʫʝʪʩʷ ʚ ʧʝʨʠʚʘʩʢʫʣʷʨʥʳʭ ʢʣʝʪʢʘʭ ʠ ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʢʘʭ. 

ʊʨʦʤʙʦʮʠʪʳ ʠ ʥʝʡʪʨʦʬʠʣʳ ʪʘʢʞʝ ʵʢʩʧʨʝʩʩʠʨʫʶʪ TF. ʆʜʥʘʢʦ ʵʢʩʧʨʝʩʩʠʷ 

ʵʥʜʦʪʝʣʠʘʣʴʥʦʛʦ TF ʤʦʞʝʪ ʫʩʠʣʠʚʘʪʴʩʷ ʚ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʠ ʙʳʣʦ 

ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʕʂ ʩʧʦʩʦʙʥʳ ʩʝʢʨʝʪʠʨʦʚʘʪʴ ʤʠʢʨʦʯʘʩʪʠʮʳ, ʙʦʛʘʪʳʝ TF. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʵʥʜʦʪʝʣʠʘʣʴʥʳʡ TF ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʫʯʘʩʪʚʫʝʪ ʚ ʪʨʦʤʙʦʟʝ. ɹʳʣʦ 

ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʮʠʨʢʫʣʠʨʫʶʱʠʡ miR-126, ʢʦʪʦʨʳʡ ʚ ʦʩʥʦʚʥʦʤ ʚʳʨʘʙʘʪʳʚʘʣʩʷ 

ʕʂ, ʦʩʣʘʙʣʷʣ ʪʨʦʤʙʦʟ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʵʢʩʧʨʝʩʩʠʠ ʢʘʢ ʤʈʅʂ, ʪʘʢ ʠ ʙʝʣʢʘ TF. 

ʅʘʢʦʥʝʮ, ʧʫʪʝʤ ʦʙʨʘʙʦʪʢʠ miR-126 ʚ ʤʠʢʨʦʩʦʩʫʜʠʩʪʳʭ ʕʂ ʯʝʣʦʚʝʢʘ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ, ʯʪʦ miR-126 ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʦʙʨʘʪʥʦ ʨʝʛʫʣʠʨʫʝʪ ʵʢʩʧʨʝʩʩʠʶ TF 

ʧʦʩʨʝʜʩʪʚʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʥʝʪʨʘʥʩʣʠʨʫʝʤʦʡ F3-3'-ʦʙʣʘʩʪʴʶ ʤʈʅʂ TF. ʕʪʦ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʘʩʢʨʳʚʘʝʪ ʥʦʚʳʡ ʤʝʭʘʥʠʟʤ ʵʢʩʧʨʝʩʩʠʠ ʵʥʜʦʪʝʣʠʘʣʴʥʦʛʦ TF ʯʝʨʝʟ 

miR-126 ʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʪʝʥʮʠʘʣ ʤʦʜʫʣʷʮʠʠ ʵʥʜʦʪʝʣʠʘʣʴʥʦʛʦ TF ʜʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʪʨʦʤʙʦʵʤʙʦʣʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʠʣʠ ʩ ʨʠʩʢʦʤ [33, 83].  
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ʆʜʥʘʢʦ ʠʥʛʠʙʠʪʦʨ ʧʫʪʠ TF (TFPI) ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʵʥʜʦʛʝʥʥʳʤ 

ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʳʤ ʙʝʣʢʦʤ. ʆʥ ʠʥʛʠʙʠʨʫʝʪ ʘʢʪʠʚʘʮʠʶ TF ʧʫʪʝʤ ʧʨʷʤʦʛʦ 

ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʬʘʢʪʦʨʘ Xa (FXa), ʘ Fxa ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʘʢʪʠʚʥʦʩʪʴ ʬʘʢʪʦʨʘ VIIa / 

TF. ɸʣʴʪʝʨʥʘʪʠʚʥʦ ʩʧʣʘʡʩʠʨʦʚʘʥʥʳʝ ʠʟʦʬʦʨʤʳ TFPI ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ 

ʵʢʩʧʨʝʩʩʠʨʫʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʕʂ, ʪʨʦʤʙʦʮʠʪʦʚ ʠ ʧʣʘʟʤʳ. ʀʟʦʬʦʨʤʘ TFPIɓ 

ʣʦʢʘʣʠʟʫʝʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʵʥʜʦʪʝʣʠʷ, ʛʜʝ ʦʥ ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ ʠʥʛʠʙʠʪʦʨʦʤ 

ʢʦʤʧʣʝʢʩʘ TF-VIIa, ʢʦʪʦʨʳʡ ʠʥʠʮʠʠʨʫʝʪ ʩʚʝʨʪʳʚʘʥʠʝ ʢʨʦʚʠ [58, 77].  

ʅʝʢʦʪʦʨʳʤʠ ʫʯʝʥʳʤʠ [64, 112] ʥʝʜʘʚʥʦ ʙʳʣʘ ʨʘʩʩʤʦʪʨʝʥʘ 

ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʘ ̫ʘʢʪʠʚʥʦʩʪʴ TFPI ʠ ʝʝ ʢʣʠʥʠʯʝʩʢʘ ̫ʟʥʘʯʠʤʦʩʪʴ. TFPI ʤʦʞʝʪ 

ʙʳʪʴ ʤʥʦʛʦʦʙʝʱʘʶʱʝʡ ʤʠʰʝʥʴʶ ʜʣʷ ʣʝʯʝʥʠʷ ʪʨʦʤʙʦʟʦʚ / ʥʘʨʫʰʝʥʠʡ 

ʩʚʝʨʪʳʚʘʝʤʦʩʪʠ ʢʨʦʚʠ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ TFPI ʩʝʢʨʝʪʠʨʫʝʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʕʂ, 

ʧʦʵʪʦʤʫ ʦʥ ʤʦʞʝʪ ʙʳʪʴ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʕʂ ʚ ʤʦʜʫʣʠʨʦʚʘʥʠʠ ʘʢʪʠʚʥʦʩʪʠ TF ʠ 

ʪʨʦʤʙʦʟʘ [204]. ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʪʨʦʤʙʦʤʦʜʫʣʠʥ ʷʚʣʷʝʪʩʷ ʚʘʟʦʘʢʪʠʚʥʳʤ 

ʬʘʢʪʦʨʦʤ, ʚʳʩʦʢʦ ʵʢʩʧʨʝʩʩʠʨʫʝʤʳʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʕʂ. ʊʨʦʤʙʦʤʦʜʫʣʠʥ 

ʦʢʘʟʳʚʘʝʪ ʩʠʣʴʥʦʝ ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʦʝ ʜʝʡʩʪʚʠʝ, ʩʚʷʟʳʚʘʷʩʴ ʩ ʪʨʦʤʙʠʥʦʤ, ʢʦʪʦʨʳʡ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ ʫʨʦʚʥʠ ʮʠʨʢʫʣʠʨʫʶʱʝʛʦ ʪʨʦʤʙʠʥʘ, ʘ ʪʘʢʞʝ 

ʠʥʘʢʪʠʚʠʨʫʝʪ ʬʘʢʪʦʨʳ Va ʠ VIIIa, ʫʩʠʣʠʚʘʷ ʚʳʨʘʙʦʪʢʫ ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʙʝʣʢʘ C. 

ʊʨʦʤʙʦʤʦʜʫʣʠʥ ʟʘʱʠʱʘʝʪ ʕʂ ʠ ʩʦʩʫʜʠʩʪʫʶ ʩʝʪʴ, ʧʦʜʘʚʣʷʷ ʚʦʩʧʘʣʝʥʠʝ [108, 113, 

137].  

ɼʨʫʛʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ʫʩʠʣʝʥʥʘʷ ʵʥʜʦʪʝʣʠʘʣʴʥʘʷ ʵʢʩʧʨʝʩʩʠʷ 

ʪʨʦʤʙʦʤʦʜʫʣʠʥʘ ʤʦʞʝʪ ʙʳʪʴ ʟʘʱʠʪʥʦʡ ʦʪ ʪʨʦʤʙʦʟʘ [136, 153]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʦʧʨʝʜʝʣʝʥʠʝ ʨʝʛʫʣʷʪʠʚʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʵʥʜʦʪʝʣʠʘʣʴʥʦʡ ʵʢʩʧʨʝʩʩʠʠ 

ʪʨʦʤʙʦʤʦʜʫʣʠʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʣʠ Nor1 ʠ Nur77 (ʦʙʘ ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʩʝʤʝʡʩʪʚʫ ʷʜʝʨʥʳʭ 

ʨʝʮʝʧʪʦʨʦʚ 4ɸ) ʢʘʢ ʥʦʚʳʝ ʨʝʛʫʣʷʪʦʨʳ ʵʢʩʧʨʝʩʩʠʠ ʪʨʦʤʙʦʤʦʜʫʣʠʥʘ ʚ ʕʂ. 

ʇʦʚʳʰʝʥʥʘʷ ʵʢʩʧʨʝʩʩʠʷ Nor1 ʠ Nur77 ʧʦʚʳʰʘʝʪ ʵʥʜʦʪʝʣʠʘʣʴʥʫʶ ʵʢʩʧʨʝʩʩʠʶ 

ʪʨʦʤʙʦʤʦʜʫʣʠʥʘ ʙʣʘʛʦʜʘʨʷ ʧʦʚʳʰʝʥʠʶ ʩʪʘʙʠʣʴʥʦʩʪʠ ʪʨʘʥʩʢʨʠʧʮʠʠ ʠ 

ʧʦʩʪʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʡ ʤʈʅʂ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂʨʦʤʝ ʪʦʛʦ, ʫʩʠʣʝʥʥʘʷ ʵʢʩʧʨʝʩʩʠʷ 

Nur77 ʠ Nor1 ʟʘʱʠʱʘʝʪ ʤʳʰʝʡ ʦʪ ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʦʤʙʦʚ. ʍʦʪʷ ʫʢʘʟʘʥʥʳʝ ʷʜʝʨʥʳʝ 
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ʨʝʮʝʧʪʦʨʳ ʤʦʛʫʪ ʠʤʝʪʴ ʥʝʩʢʦʣʴʢʦ ʬʫʥʢʮʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʢʣʝʪʦʯʥʳʭ ʧʦʧʫʣʷʮʠʷʭ, 

ʵʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʜʯʝʨʢʠʚʘʝʪ ʮʝʥʪʨʘʣʴʥʫʶ ʨʦʣʴ ʕʂ ʚ ʨʝʛʫʣʷʮʠʠ ʪʨʦʤʙʦʟʘ 

ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʦʜʫʮʠʨʦʚʘʥʠʷ ʪʨʦʤʙʦʤʦʜʫʣʠʥʘ, ʧʦʚʳʰʘʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʪʨʦʤʙʦʟʘ ʧʫʪʝʤ ʥʘʮʝʣʠʚʘʥʠʷ ʥʘ ʵʥʜʦʪʝʣʠʘʣʴʥʳʝ ʷʜʝʨʥʳʝ 

ʨʝʮʝʧʪʦʨʳ [70, 71, 219]. 

ɸʢʪʠʚʠʨʦʚʘʥʥʳʡ ʙʝʣʦʢ ʉ ʨʝʛʫʣʠʨʫʝʪ ʘʥʪʠʢʦʘʛʫʣʷʮʠʶ, ʚʦʩʧʘʣʝʥʠʝ, ʛʠʙʝʣʴ 

ʢʣʝʪʦʢ ʠ ʧʦʜʜʝʨʞʠʚʘʝʪ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʩʦʩʫʜʦʚ. ʕʪʠ ʬʫʥʢʮʠʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʦʧʦʩʨʝʜʫʶʪʩʷ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʠ ʠʥʘʢʪʠʚʠʨʫʶʱʠʤ ʬʘʢʪʦʨʦʤ Va ʠ ʬʘʢʪʦʨʦʤ VIIIa. 

ʇʘʮʠʝʥʪʳ ʩ ʜʝʬʠʮʠʪʦʤ ʙʝʣʢʘ ʉ ʠʩʧʳʪʳʚʘʶʪ ʧʦʚʳʰʝʥʥʳʡ ʨʠʩʢ ʪʨʦʤʙʦʟʘ. ʅʘ 

ʵʥʜʦʪʝʣʠʠ ʘʢʪʠʚʠʨʦʚʘʥʥʳʡ ʙʝʣʦʢ ʉ ʠʛʨʘʝʪ ʛʣʘʚʥʫʶ ʨʦʣʴ ʚ ʨʝʛʫʣʷʮʠʠ 

ʩʚʝʨʪʳʚʘʥʠʷ ʢʨʦʚʠ, ʚʦʩʧʘʣʝʥʠʷ ʠ ʛʠʙʝʣʠ ʢʣʝʪʦʢ. ʅʝʩʤʦʪʨʷ ʥʘ ʠʩʧʦʣʴʟʫʝʤʫʶ 

ʤʳʰʠʥʫʶ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʤʦʜʝʣʴ, ʫʩʪʦʡʯʠʚʫʶ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʪʨʦʤʙʘ, ʫ 

ʤʳʰʝʡ ʩ ʜʝʬʠʮʠʪʦʤ ʘʧʦʣʠʧʦʧʨʦʪʝʠʥʘ ɽ ʩ ʥʝʙʦʣʴʰʦʡ ʠʥʪʝʨʬʝʨʠʨʫʶʱʝʡ ʈʅʂ 

ʚʦʟʤʦʞʥʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʩʧʦʥʪʘʥʥʦʛʦ ʘʪʝʨʦʪʨʦʤʙʦʟʘ [76, 220]. ʆʜʥʘʢʦ ʥʘ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʦʩʪʘʝʪʩʷ ʥʝʷʩʥʳʤ, ʩʚʷʟʘʥ ʣʠ ʵʪʦʪ ʧʨʦʪʨʦʤʙʦʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʪʦʣʴʢʦ ʩ 

ʘʥʪʠʢʦʘʛʫʣʷʮʠʝʡ ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʙʝʣʢʘ C42 ʠʣʠ ʩ ʝʛʦ ʮʠʪʦʧʨʦʪʝʢʪʠʚʥʳʤʠ 

ʵʬʬʝʢʪʘʤʠ ʚ ʦʪʥʦʰʝʥʠʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ, ʘʥʪʠʘʧʦʧʪʦʟʥʦʛʦ ʠ 

ʩʪʘʙʠʣʠʟʘʮʠʦʥʥʦʛʦ ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʙʘʨʴʝʨʦʚ [73, 83, 86]. 

ʀʥʛʠʙʠʪʦʨ ʘʢʪʠʚʘʪʦʨʘ ʧʣʘʟʤʠʥʦʛʝʥʘ-1 (PAI-1), ʪʘʢʞʝ ʠʟʚʝʩʪʥʳʡ ʢʘʢ 

ʵʥʜʦʪʝʣʠʘʣʴʥʳʡ PAI, ʷʚʣʷʝʪʩʷ ʠʥʛʠʙʠʪʦʨʦʤ ʩʝʨʠʥʦʚʦʡ ʧʨʦʪʝʘʟʳ (ʩʝʨʧʠʥʘ). ʆʥ 

ʜʝʡʩʪʚʫʝʪ ʢʘʢ ʦʩʥʦʚʥʦʡ ʠʥʛʠʙʠʪʦʨ ʘʢʪʠʚʘʪʦʨʘ ʧʣʘʟʤʠʥʦʛʝʥʘ ʪʢʘʥʝʚʦʛʦ ʠʣʠ 

ʫʨʦʢʠʥʘʟʥʦʛʦ ʪʠʧʘ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʬʠʙʨʠʥʦʣʠʟʘ, ʩ ʥʝʜʘʚʥʦ ʦʙʥʘʨʫʞʝʥʥʦʡ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʥʝʬʠʙʨʠʥʦʣʠʪʠʯʝʩʢʦʡ ʬʫʥʢʮʠʝʡ [91, 216]. PAI-1 ʚ ʦʩʥʦʚʥʦʤ 

ʧʨʦʜʫʮʠʨʫʝʪʩʷ ʵʥʜʦʪʝʣʠʝʤ, ʥʦ ʪʘʢʞʝ ʩʝʢʨʝʪʠʨʫʝʪʩʷ ʜʨʫʛʠʤʠ ʪʠʧʘʤʠ ʪʢʘʥʝʡ, 

ʪʘʢʠʤʠ ʢʘʢ ʞʠʨʦʚʘʷ ʪʢʘʥʴ. ʇʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ PAI-1 ʷʚʣʷʝʪʩʷ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ 

ʪʨʦʤʙʦʟʘ ʠ ʘʪʝʨʦʩʢʣʝʨʦʟʘ. ʋ ʪʨʘʥʩʛʝʥʥʳʭ ʤʳʰʝʡ ʩʦ ʩʚʝʨʭʵʢʩʧʨʝʩʩʠʝʡ PAI-1 

ʨʘʟʚʠʚʘʣʩʷ ʚʦʟʨʘʩʪʥʳʡ ʪʨʦʤʙʦʟ ʢʦʨʦʥʘʨʥʳʭ ʘʨʪʝʨʠʡ. ʅʝʜʘʚʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ PAI-1 ʷʚʣʷʝʪʩʷ ʤʝʜʠʘʪʦʨʦʤ ʢʣʝʪʦʯʥʦʛʦ ʩʪʘʨʝʥʠʷ [77, 139]. 

ʅʦʨʤʘʣʠʟʘʮʠʷ / ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʧʦʚʳʰʝʥʥʦʛʦ PAI-1 ʤʦʞʝʪ ʙʳʪʴ ʥʦʚʦʡ ʩʪʨʘʪʝʛʠʝʡ 
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ʜʣʷ ʢʦʥʪʨʦʣʷ ʩʚʷʟʘʥʥʳʭ ʩ ʚʦʟʨʘʩʪʦʤ ʧʘʪʦʣʦʛʠʡ, ʚʢʣʶʯʘʷ ʪʨʦʤʙʦʟ, ʘʪʝʨʦʩʢʣʝʨʦʟ, 

ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʵʥʜʦʪʝʣʠʘʣʴʥʘʷ ʜʠʩʬʫʥʢʮʠʷ / ʩʪʘʨʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʫʶ ʧʘʪʦʣʦʛʠʶ [131, 141]. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʘʢʪʠʚʥʳʝ ʬʦʨʤʳ ʢʠʩʣʦʨʦʜʘ (ɸʌʂ) ʨʝʛʫʣʠʨʫʶʪ ʪʨʦʤʙʦʟ. 

ʆʙʱʠʝ ʠʩʪʦʯʥʠʢʠ ɸʌʂ ʚ ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʝ ʚʢʣʶʯʘʶʪ ʜʠʛʠʜʨʦʥʠʢʦʪʠʥʘʤʠʜ 

ʘʜʝʥʠʥ-ʜʠʥʫʢʣʝʦʪʠʜ ʬʦʩʬʘʪʦʢʩʠʜʘʟʫ, ʢʩʘʥʪʠʥʦʢʩʠʜʘʟʫ, ʥʝʩʚʷʟʘʥʥʫʶ 

ʵʥʜʦʪʝʣʠʘʣʴʥʫʶ ʩʠʥʪʘʟʫ ʦʢʩʠʜʘ ʘʟʦʪʘ ʠ ʫʪʝʯʢʫ ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʠʟ 

ʤʠʪʦʭʦʥʜʨʠʡ ʚʦ ʚʨʝʤʷ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʜʳʭʘʥʠʷ. ɸʌʂ ʨʝʛʫʣʠʨʫʝʪ ʙʠʦʣʦʛʠʶ ʕʂ 

[4]. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʜʘʥʥʳʝ ʦ ʨʝʛʫʣʷʮʠʠ ʪʨʦʤʙʦʟʘ ʩ ʧʦʤʦʱʴʶ ʘʢʪʠʚʥʳʭ ʬʦʨʤ 

ʢʠʩʣʦʨʦʜʘ ʦʛʨʘʥʠʯʝʥʳ. ɸʥʪʠʦʢʩʠʜʘʥʪʥʦʝ ʣʝʯʝʥʠʝ ʠʥʛʠʙʠʨʫʝʪ ʚʳʩʚʦʙʦʞʜʝʥʠʝ 

ʪʨʦʤʙʦʛʝʥʥʦʛʦ TF ʠʟ ʕʂ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʦʙʣʫʯʝʥʠʷ ʠ ʮʠʪʦʢʠʥʦʚ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ 

ʥʘ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ɸʌʂ ʚ ʨʝʛʫʣʷʮʠʠ ʪʨʦʤʙʦʦʙʨʘʟʦʚʘʥʠʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʜʣʷ ʵʥʜʦʪʝʣʠʷ ʜʝʣʝʮʠʷ Txnrd2 ʥʝʛʘʪʠʚʥʦ ʨʝʛʫʣʠʨʫʝʪ 

ʫʨʦʚʥʠ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʭ ɸʌʂ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʠʣʠʚʘʝʪ ʦʪʣʦʞʝʥʠʝ ʬʠʙʨʠʥʘ 

[138, 211]. 

ɸʌʂ, ʤʦʜʫʣʠʨʫʝʤʘʷ Txnrd2 ʚ ʵʥʜʦʪʝʣʠʘʣʴʥʦʤ ʢʦʤʧʘʨʪʤʝʥʪʝ, ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʦʙʨʘʟʦʚʘʥʠʶ ʪʨʦʤʙʘ [101]. ʍʦʪʷ ɸʌʂ ʤʦʛʫʪ ʧʨʦʜʫʮʠʨʦʚʘʪʴʩʷ ʨʘʟʣʠʯʥʳʤʠ 

ʪʠʧʘʤʠ ʢʣʝʪʦʢ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʪʨʦʤʙʦʟʝ, ʵʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʣʠʚʘʶʪ ʥʦʚʳʡ ʩʚʝʪ ʥʘ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʵʥʜʦʪʝʣʠʘʣʴʥʦʡ ɸʌʂ ʚ ʨʝʛʫʣʷʮʠʠ 

ʪʨʦʤʙʦʟʘ. ʕʪʦʪ ʤʝʭʘʥʠʟʤ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʨʦʣʴʶ ɸʌʂ ʪʨʦʤʙʦʮʠʪʦʚ ʚ ʦʙʨʘʟʦʚʘʥʠʠ 

ʪʨʦʤʙʦʚ: ʪʨʦʤʙʦʮʠʪ-ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʜʝʬʠʮʠʪ ʬʦʩʬʦʠʥʦʟʠʪʠʜ-3-ʢʠʥʘʟʳ ʢʣʘʩʩʘ III 

(ʪʘʢʞʝ ʠʟʚʝʩʪʥʳʡ ʢʘʢ ʚʘʢʫʫʤʥʘʷ ʩʦʨʪʠʨʦʚʢʘ ʙʝʣʢʦʚ) ʦʩʣʘʙʣʷʝʪ ʪʨʦʤʙʦʟ, ʚʣʠʷʷ ʥʘ 

ʩʙʦʨʢʫ ʥʠʢʦʪʠʥʘʤʠʜ-ʘʜʝʥʠʥʜʠʥʫʢʣʝʦʪʠʜ-ʬʦʩʬʘʪʦʢʩʠʜʘʟ. 

ʋʯʠʪʳʚʘʷ ʩʣʦʞʥʦʩʪʴ ʩʠʛʥʘʣʦʚ ɸʌʂ, ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʝ ʤʦʜʫʣʠʨʦʚʘʥʠʝ 

ʫʨʦʚʥʝʡ ʵʥʜʦʪʝʣʠʘʣʴʥʦʡ ɸʌʂ ʜʣʷ ʩʦʢʨʘʱʝʥʠʷ ʪʨʦʤʙʦʟʘ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ 

ʠʟʫʯʝʥʠʷ [216, 219].  

ʀʥʪʝʨʝʩʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʦʤ ʧʣʘʮʝʙʦ-ʢʦʥʪʨʦʣʠʨʫʝʤʦʤ 

ʢʣʠʥʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʘʥʪʠʬʦʩʬʦʣʠʧʠʜʥʳʤ ʩʠʥʜʨʦʤʦʤ 
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ʣʝʯʝʥʠʝ ʫʙʠʭʠʥʦʣʦʤ, ʵʢʚʠʚʘʣʝʥʪʦʤ ʢʦʵʥʟʠʤʘ Q10, ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʫʣʫʯʰʝʥʠʝʤ 

ʬʫʥʢʮʠʠ ʵʥʜʦʪʝʣʠʷ ʠ ʩʥʠʞʝʥʠʝʤ ʤʘʨʢʝʨʦʚ ʪʨʦʤʙʦʪʠʯʝʩʢʦʛʦ ʨʠʩʢʘ, ʚʝʨʦʷʪʥʦ, ʟʘ 

ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʚʦʩʧʘʣʝʥʠʷ ʕʂ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʦʢʠʩʣʠʪʝʣʴʥʳʤ ʩʪʨʝʩʩʦʤ [213]. 

ɸʜʛʝʟʠʷ ʣʝʡʢʦʮʠʪʦʚ ʢ ʕʂ ʩʧʦʩʦʙʩʪʚʫʝʪ ʪʨʦʤʙʦʟʫ, ʦʩʦʙʝʥʥʦ ʦʙʨʘʟʦʚʘʥʠʶ 

ʚʝʥʦʟʥʳʭ ʪʨʦʤʙʦʚ. ʉʧʝʮʠʬʠʯʝʩʢʘʷ ʟʘʜʝʨʞʢʘ ʬʘʢʪʦʨʘ ʨʦʩʪʘ 6 ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʚʝʥʦʟʥʦʤʫ ʪʨʦʤʙʦʟʫ ʟʘ ʩʯʝʪ ʫʩʠʣʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (CCR2hiCX3CR1lo) 

ʤʦʥʦʮʠʪʦʚ ʩ ʕʂ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʩʥʦʚʘʥʳ ʥʘ ʫʩʠʣʝʥʠʠ ʵʥʜʦʪʝʣʠʘʣʴʥʦʡ 

ʵʢʩʧʨʝʩʩʠʠ CCL2 (C-C-ʭʝʤʦʢʠʥʦʚʳʡ ʣʠʛʘʥʜ 2), ʭʝʤʦʢʠʥʦʚʦʛʦ ʣʠʛʘʥʜʘ, ʯʪʦ 

ʧʦʜʯʝʨʢʠʚʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʕʂ ʚ ʤʦʜʫʣʷʮʠʠ ʪʨʦʤʙʦʟʘ ʧʦʩʨʝʜʩʪʚʦʤ ʭʝʤʦʪʘʢʩʠʩʘ 

ʣʝʡʢʦʮʠʪʦʚ. 

ʀʥʪʝʨʝʩʥʦ, ʯʪʦ VWF ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʵʨʠʪʨʦʮʠʪʘʤʠ ʠ 

ʵʥʜʦʪʝʣʠʝʤ, ʠ ʵʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʦʙʨʘʟʦʚʘʥʠʶ ʚʝʥʦʟʥʳʭ 

ʪʨʦʤʙʦʚ. ʇʨʝʜʦʪʚʨʘʱʝʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʕʂ ʩ ʢʣʝʪʢʘʤʠ ʢʨʦʚʠ ʤʦʞʝʪ ʩʪʘʪʴ 

ʥʦʚʦʡ ʩʪʨʘʪʝʛʠʝʡ ʩʥʠʞʝʥʠʷ ʪʨʦʤʙʦʟʘ [211]. 

ʇʦʤʠʤʦ ʩʝʢʨʝʮʠʠ ʠʣʠ ʵʢʩʧʨʝʩʩʠʠ ʚʳʰʝʫʧʦʤʷʥʫʪʳʭ ʤʝʜʠʘʪʦʨʦʚ ʪʨʦʤʙʦʟʘ, 

ʮʝʣʦʩʪʥʦʩʪʴ ʵʥʜʦʪʝʣʠʷ ʩʘʤʘ ʧʦ ʩʝʙʝ ʚʣʠʷʝʪ ʥʘ ʪʨʦʤʙʦʪʠʯʝʩʢʠʡ ʦʪʚʝʪ. ʏʪʦʙʳ 

ʩʥʠʟʠʪʴ ʨʠʩʢ ʢʨʦʚʦʪʝʯʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʩʠʩʪʝʤʥʦʡ ʜʦʩʪʘʚʢʦʡ ʠʥʛʠʙʠʪʦʨʦʚ 

ʪʨʦʤʙʠʥʘ, ʫʯʝʥʳʝ ʚʚʦʜʠʣʠ ʥʘʥʦʯʘʩʪʠʮʳ, ʣʦʢʘʣʠʟʫʶʱʠʝ ʙʣʷʰʢʠ, ʥʝʩʫʱʠʝ 

ʤʦʱʥʳʡ ʠʥʛʠʙʠʪʦʨ ʪʨʦʤʙʠʥʘ, ʫ ʤʳʰʝʡ. ʕʪʦʪ ʧʦʜʭʦʜ ʚʦʩʩʪʘʥʦʚʠʣ 

ʵʥʜʦʪʝʣʠʘʣʴʥʳʡ ʙʘʨʴʝʨ ʠ ʦʩʣʘʙʠʣ ʘʪʝʨʦʛʝʥʥʦʝ ʚʦʩʧʘʣʝʥʠʝ ʠ ʨʠʩʢ ʪʨʦʤʙʦʟʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʨʦʤʙʠʥ ʤʦʞʝʪ ʢʦʩʚʝʥʥʦ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʪʨʦʤʙʦʟʫ ʯʝʨʝʟ 

ʥʘʨʫʰʝʥʠʝ ʵʥʜʦʪʝʣʠʘʣʴʥʦʡ ʙʘʨʴʝʨʥʦʡ ʬʫʥʢʮʠʠ ʟʘ ʧʨʝʜʝʣʘʤʠ ʝʛʦ ʠʟʚʝʩʪʥʦʡ 

ʢʦʘʛʫʣʠʨʫʶʱʝʡ ʘʢʪʠʚʥʦʩʪʠ [44, 61].  

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʢʣʠʥʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ 

ʵʣʶʠʨʦʚʘʥʥʦʛʦ ʩʪʝʥʪʘ ʦʛʨʘʥʠʯʝʥʘ ʪʨʦʤʙʦʟʦʤ ʚ ʩʪʝʥʪʝ, ʢʦʪʦʨʳʡ ʧʨʠʧʠʩʳʚʘʝʪʩʷ 

ʥʘʨʫʰʝʥʠʶ ʵʥʜʦʪʝʣʠʷ. ʅʘ ʢʨʦʣʠʯʴʝʡ ʤʦʜʝʣʠ ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʩʪʝʥʪ, ʧʦʢʨʳʪʳʡ 

ʣʠʛʘʥʜʦʤ ʨʝʮʝʧʪʦʨʘ ŭ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʝʵʥʜʦʪʝʣʠʘʣʠʟʘʮʠʠ ʩʦʩʫʜʦʚ ʠ 

ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʘʢʪʠʚʘʮʠʶ ʪʨʦʤʙʦʮʠʪʦʚ. ʋʢʘʟʘʥʥʦʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʝʭʘʥʠʟʤʫ, 
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ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʦʛʦ ʫʣʫʯʰʝʥʠʝ ʵʥʜʦʪʝʣʠʘʣʴʥʦʡ ʨʝʧʘʨʘʮʠʠ ʧʦʩʨʝʜʩʪʚʦʤ 

ʘʢʪʠʚʘʮʠʠ ʧʨʦʣʠʬʝʨʘʪʦʨʘ ʧʝʨʦʢʩʠʩʦʤ-ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʨʝʮʝʧʪʦʨʘ ŭ ʦʛʨʘʥʠʯʠʚʘʝʪ 

ʨʠʩʢ ʪʨʦʤʙʦʦʙʨʘʟʦʚʘʥʠʷ. ʋʣʫʯʰʝʥʠʝ ʧʨʦʪʨʦʤʙʦʪʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʧʦʩʣʝ ʣʝʯʝʥʠʷ 

ʢʦʵʥʟʠʤʦʤ Q10 ʪʘʢʞʝ ʤʦʞʝʪ ʦʪʨʘʞʘʪʴ ʫʣʫʯʰʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʮʝʣʦʩʪʥʦʩʪʠ 

ʵʥʜʦʪʝʣʠʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʘʥʪʠʬʦʩʬʦʣʠʧʠʜʥʳʤ ʩʠʥʜʨʦʤʦʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʧʦʜʜʝʨʞʘʥʠʝ ʩʪʨʫʢʪʫʨʥʦʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʮʝʣʦʩʪʥʦʩʪʠ ʕʂ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ 

ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʪʨʦʤʙʦʪʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʠʤʝʝʪ ʪʝʨʘʧʝʚʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ 

[4, 16]. 

ʂʦʥʪʘʢʪʥʘʷ ʘʢʪʠʚʘʮʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʘʛʫʣʷʮʠʠ FXII ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʝʛʦ 

ʘʢʪʠʚʥʦʡ ʬʦʨʤʳ (FXIIa) ʠʥʠʮʠʠʨʫʝʪ ʩʦʙʩʪʚʝʥʥʳʡ ʢʘʩʢʘʜ ʢʦʘʛʫʣʷʮʠʠ. ʂʦʥʪʘʢʪʥʘʷ 

ʘʢʪʠʚʘʮʠʷ ʧʦʣʫʯʠʣʘ ʩʚʦʝ ʥʘʟʚʘʥʠʝ ʦʪ ʫʥʠʢʘʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʘʢʪʠʚʘʮʠʠ FXII, 

ʢʦʪʦʨʳʡ ʚʳʟʳʚʘʝʪʩʷ ʩʚʷʟʳʚʘʥʠʝʤ (ʢʦʥʪʘʢʪʦʤ) ʩ ʦʪʨʠʮʘʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʤʠ 

ʧʦʚʝʨʭʥʦʩʪʷʤʠ [135]. ʈʘʟʣʠʯʥʳʝ ʚʝʱʝʩʪʚʘ ʦʙʣʘʜʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʚʳʟʳʚʘʪʴ 

ʘʢʪʠʚʘʮʠʶ FXII in vivo, ʚʢʣʶʯʘʷ ʛʝʧʘʨʠʥ, ʢʦʣʣʘʛʝʥ ʠ ʧʦʣʠʬʦʩʬʘʪ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ 

ʪʫʯʥʳʭ ʢʣʝʪʦʢ. ʈʦʣʴ ʵʥʜʦʪʝʣʠʷ ʚ ʢʦʥʪʘʢʪʥʦʡ ʘʢʪʠʚʘʮʠʠ ʥʝʷʩʥʘ. ɼʦʢʣʠʥʠʯʝʩʢʠʝ 

ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʝ ʠʥʛʠʙʠʨʦʚʘʥʠʝ FXII / FXIIa ʤʦʞʝʪ 

ʙʳʪʴ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʩʪʨʘʪʝʛʠʝʡ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʦʡ ʪʝʨʘʧʠʠ ʩ 

ʤʝʥʴʰʠʤ ʨʠʩʢʦʤ ʢʨʦʚʦʪʝʯʝʥʠʷ [69, 194]. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʵʪʘ ʢʦʥʮʝʧʮʠʷ ʦʞʠʜʘʝʪ 

ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʚ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [68]. 

ɻʝʧʘʨʠʥ ï ʵʪʦ ʧʨʠʨʦʜʥʳʡ ʘʥʪʠʢʦʘʛʫʣʷʥʪ, ʢʦʪʦʨʳʡ ʦʙʳʯʥʦ ʭʨʘʥʠʪʩʷ ʚ 

ʩʝʢʨʝʪʦʨʥʳʭ ʛʨʘʥʫʣʘʭ ʪʫʯʥʳʭ ʢʣʝʪʦʢ ʠ ʚʳʜʝʣʷʝʪʩʷ ʚ ʩʦʩʫʜʠʩʪʫʶ ʩʝʪʴ ʪʦʣʴʢʦ ʚ 

ʤʝʩʪʘʭ ʧʦʚʨʝʞʜʝʥʠʷ ʪʢʘʥʝʡ [4]. ɻʝʧʘʨʠʥ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʘʥʪʠʪʨʦʤʙʠʥʦʤ III, 

ʚʳʟʳʚʘʷ ʢʦʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʝʛʦ ʘʢʪʠʚʘʮʠʠ. 

ɸʢʪʠʚʠʨʦʚʘʥʥʳʡ ʘʥʪʠʪʨʦʤʙʠʥ III ʟʘʪʝʤ ʠʥʘʢʪʠʚʠʨʫʝʪ ʪʨʦʤʙʠʥ, Fxa ʠ ʜʨʫʛʠʝ 

ʧʨʦʪʝʘʟʳ. ʈʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜ [197], ʧʦʟʚʦʣʷʶʱʠʡ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʤʘʩʩʫ ʛʝʧʘʨʠʥʘ ʥʘ ʞʠʚʦʡ ʵʥʜʦʪʝʣʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʠ ʠʭ ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʠʥʘʢʪʠʚʠʨʦʚʘʪʴ FXa ʠ ʪʨʦʤʙʠʥ. ʀʩʧʦʣʴʟʫʷ 

ʵʪʦʪ ʥʦʚʳʡ ʧʦʜʭʦʜ, ʘʚʪʦʨʳ ʩʦʦʙʱʠʣʠ ʦ ʧʦʨʘʟʠʪʝʣʴʥʦʤ ʨʘʟʣʠʯʠʠ (ʧʨʠʤʝʨʥʦ ʚ 10 

ʨʘʟ) ʤʘʩʩʳ ʛʝʧʘʨʠʥʘ ʥʘ ʥʘʪʠʚʥʦʡ ʘʦʨʪʝ ʠ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʕʂ ʧʫʧʦʯʥʦʡ ʚʝʥʳ 
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ʯʝʣʦʚʝʢʘ, ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʙʦʣʝʝ ʥʠʟʢʦʡ ʘʥʪʠʢʦʘʛʫʣʷʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʕʂ 

ʧʫʧʦʯʥʦʡ ʚʝʥʳ ʯʝʣʦʚʝʢʘ ʚ ʦʪʥʦʰʝʥʠʠ ʠʥʘʢʪʠʚʘʮʠʠ FXa ʠ ʪʨʦʤʙʠʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʘʦʨʪʦʡ [50, 194, 210]. ʕʪʦʪ ʤʝʪʦʜ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʝʥ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ 

ʵʥʜʦʪʝʣʠʘʣʴʥʦʡ ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʝʝ ʤʦʣʝʢʫʣʷʨʥʦʡ ʨʝʛʫʣʷʮʠʠ in 

vitro [197, 216]. 

ʕʥʜʦʪʝʣʠʡ ʧʦʜʜʝʨʞʠʚʘʝʪ ʪʝʢʫʯʝʩʪʴ ʢʨʦʚʠ ʧʦʩʨʝʜʩʪʚʦʤ ʨʝʛʫʣʷʮʠʠ 

ʨʝʘʢʪʠʚʥʦʩʪʠ ʪʨʦʤʙʦʮʠʪʦʚ, ʢʦʘʛʫʣʷʮʠʠ ʠ ʪʨʦʤʙʦʣʠʟʠʩʘ, ʧʫʪʝʤ ʩʠʥʪʝʟʘ ʠ 

ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʚʘʟʦʘʢʪʠʚʥʳʝ ʤʦʣʝʢʫʣʳ [4, 16]. ʇʦʪʝʨʷ ʥʦʨʤʘʣʴʥʦʡ ʬʫʥʢʮʠʠ 

ʵʥʜʦʪʝʣʠʷ ʠʣʠ ʩʪʨʫʢʪʫʨʥʦʡ ʮʝʣʦʩʪʥʦʩʪʠ ʧʨʠʚʦʜʠʪ ʢ ʦʩʪʨʦʤʫ ʪʨʦʤʙʦʟʫ ʠʣʠ 

ʭʨʦʥʠʯʝʩʢʠʤ ʩʦʩʫʜʠʩʪʳʤ ʠʟʤʝʥʝʥʠʷʤ, ʢʦʪʦʨʳʝ ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʪ ʢ ʪʨʦʤʙʦʟʫ 

ʩʨʝʜʠ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʘʪʝʨʦʩʢʣʝʨʦʟ, ʨʝʩʪʝʥʦʟ. ʇʦʥʠʤʘʥʠʝ 

ʤʝʭʘʥʠʟʤʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʵʥʜʦʪʝʣʠʡ ʨʝʛʫʣʠʨʫʝʪ ʪʨʦʤʙʦʟ, ʥʝ ʪʦʣʴʢʦ ʜʘʝʪ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʤʝʭʘʥʠʟʤʝ ʪʨʦʤʙʦʟʘ ʠ ʧʘʪʦʣʦʛʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʥʦ ʪʘʢʞʝ ʩʪʠʤʫʣʠʨʫʝʪ ʥʘʫʯʥʦʝ ʩʪʨʝʤʣʝʥʠʝ ʢ ʧʦʠʩʢʫ ʵʬʬʝʢʪʠʚʥʳʭ 

ʘʥʪʠʪʨʦʤʙʦʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʨʠʩʢʦʤ ʢʨʦʚʦʪʝʯʝʥʠʷ ʠʣʠ 

ʚʦʦʙʱʝ ʙʝʟ ʥʝʛʦ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʤʝʜʠʮʠʥʩʢʫʶ ʧʦʪʨʝʙʥʦʩʪʴ [101]. 

ʕʥʜʦʪʝʣʠʘʣʴʥʘʷ ʜʠʩʬʫʥʢʮʠʷ ʩʯʠʪʘʝʪʩʷ ʧʝʨʚʳʤ ʰʘʛʦʤ ʚ ʧʨʦʮʝʩʩʝ 

ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʠ ʤʦʞʝʪ ʙʳʪʴ ʦʙʥʘʨʫʞʝʥʘ ʥʝʠʥʚʘʟʠʚʥʦ, ʟʘʜʦʣʛʦ ʜʦ ʧʦʷʚʣʝʥʠʷ 

ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʩʦʩʫʜʠʩʪʦʡ ʩʪʝʥʢʝ [4, 18]. ʕʥʜʦʪʝʣʠʘʣʴʥʘʷ ʜʠʩʬʫʥʢʮʠʷ 

ʙʳʣʘ ʩʚʷʟʘʥʘ ʩ ʙʦʣʴʰʠʥʩʪʚʦʤ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʝʝ ʚʝʣʠʯʠʥʘ ʙʳʣʘ ʧʦʢʘʟʘʥʘ ʜʣʷ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʙʫʜʫʱʠʭ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʩʦʙʳʪʠʡ [16]. 

ʄʝʥʦʧʘʫʟʘʣʴʥʳʡ ʧʝʨʝʭʦʜ ï ʵʪʦ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʢʦʛʜʘ ʥʘʯʠʥʘʶʪʩʷ 

ʵʥʜʦʢʨʠʥʦʣʦʛʠʯʝʩʢʠʝ, ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʧʨʠʙʣʠʞʘʶʱʝʡʩʷ 

ʤʝʥʦʧʘʫʟʳ [31, 37, 134]. ʄʝʥʦʧʘʫʟʘʣʴʥʳʡ ʧʝʨʝʭʦʜ ʦʙʳʯʥʦ ʥʘʯʠʥʘʝʪʩʷ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʟʘ 4 ʛʦʜʘ ʜʦ ʤʝʥʦʧʘʫʟʳ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʨʝʛʫʣʷʨʥʦʩʪʴʶ 

ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʘ, ʚʳʟʚʘʥʥʦʡ ʫʚʝʣʠʯʝʥʠʝʤ ʯʘʩʪʦʪʳ ʘʥʦʚʫʣʷʪʦʨʥʳʭ ʮʠʢʣʦʚ. 

ɽʩʪʝʩʪʚʝʥʥʘʷ ʤʝʥʦʧʘʫʟʘ ʥʘʩʪʫʧʘʝʪ ʚ ʩʨʝʜʥʝʤ ʚ 51 ʛʦʜ [1, 3, 179].  
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ɾʝʥɦʠʥʳ ʦʙʳʯʥʦ ʩʦʦʙʱʘʶʪ ʦ ʨʘʟʣʠʯʥʳʭ ʩʠʤʧʪʦʤʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʤʝʥʦʧʘʫʟʘʣʴʥʳʤ ʧʝʨʝʭʦʜʦʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʦ ʙʦʣʝʝ ʯʘʩʪʳʭ ʚʘʟʦʤʦʪʦʨʥʳʭ ʩʠʤʧʪʦʤʘʭ 

(ʧʨʠʣʠʚʳ ʠ ʥʦʯʥʦʝ ʥʝʜʦʤʦʛʘʥʠʝ), ʚʘʛʠʥʘʣʴʥʳʭ ʩʠʤʧʪʦʤʘʭ, ʧʨʦʙʣʝʤʘʭ ʩʦ ʩʥʦʤ, 

ʥʘʨʫʰʝʥʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ, ʧʨʦʙʣʝʤʘʭ ʩ ʢʦʞʝʡ ʠ ʜʨʫʛʠʭ ʩʠʤʧʪʦʤʘʭ [1, 52, 

54, 55, 56, 68, 74, 78, 97, 109, 114, 117, 119]. ʆʩʥʦʚʥʳʝ ʛʦʨʤʦʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦʜʷʪ ʚ ʤʝʥʦʧʘʫʟʝ ï ʵʪʦ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʵʩʪʨʘʜʠʦʣʘ ʩ 

ʩʦʧʫʪʩʪʚʫʶʱʠʤ ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʚʥʷ ʬʦʣʣʠʢʫʣʷʨʥʦʛʦ ʩʪʠʤʫʣʠʨʫʶʱʝʛʦ ʠ 

ʣʶʪʝʠʥʠʟʠʨʫʶʱʝʛʦ ʛʦʨʤʦʥʦʚ.  

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʦʷʚʠʣʦʩʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʘʥʥʳʭ, 

ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ ʨʦʣʴ ʧʦʪʝʨʠ ʵʩʪʨʦʛʝʥʘ ʚ ʵʥʜʦʪʝʣʠʘʣʴʥʦʡ ʜʠʩʬʫʥʢʮʠʠ, 

ʥʘʙʣʶʜʘʝʤʦʡ ʧʨʠ ʤʝʥʦʧʘʫʟʝ [15, 116]. ʆʩʪʨʘʷ ʵʩʪʨʦʛʝʥʥʘʷ ʜʝʧʨʠʚʘʮʠʷ ʧʦʩʣʝ 

ʦʚʘʨʠʵʢʪʦʤʠʠ ʩʚʷʟʘʥʘ ʩ ʵʥʜʦʪʝʣʠʘʣʴʥʦʡ ʜʠʩʬʫʥʢʮʠʝʡ, ʢʦʪʦʨʘʷ ʚʦʟʥʠʢʘʝʪ ʚʩʝʛʦ 

ʯʝʨʝʟ 1 ʥʝʜʝʣʶ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ. ɹʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʜʘʞʝ ʫ ʤʦʣʦʜʳʭ ʞʝʥʱʠʥ ʩ 

ʥʦʨʤʘʣʴʥʳʤʠ ʤʝʥʩʪʨʫʘʮʠʷʤʠ ʬʫʥʢʮʠʷ ʵʥʜʦʪʝʣʠʷ ʠʟʤʝʥʷʣʘʩʴ ʚ ʪʝʯʝʥʠʝ 

ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʫʨʦʚʥʷʤ ʵʥʜʦʛʝʥʥʦʛʦ ʵʩʪʨʦʛʝʥʘ. ʕʪʦ 

ʥʘʙʣʶʜʝʥʠʝ ʧʨʠʚʣʝʢʣʦ ʚʥʠʤʘʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʙʳʣʘ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ 

ʧʦʚʳʰʝʥʥʘʷ ʫʷʟʚʠʤʦʩʪʴ ʢ ʦʩʪʨʳʤ ʢʦʨʦʥʘʨʥʳʤ ʷʚʣʝʥʠʷʤ ʚʦ ʚʨʝʤʷ ʠ ʩʨʘʟʫ ʧʦʩʣʝ 

ʤʝʥʩʪʨʫʘʮʠʠ, ʢʦʛʜʘ ʫʨʦʚʥʠ ʵʩʪʨʦʛʝʥʘ ʙʳʣʠ ʥʠʟʢʠʤʠ [144, 151].  

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʘ ʞʠʚʦʪʥʳʭ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʵʩʪʨʦʛʝʥʘ 

ʫʤʝʥʴʰʘʝʪ ʯʘʩʪʦʪʫ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʠ ʨʘʟʤʝʨ ʥʦʚʳʭ ʙʣʷʰʝʢ ʚ ʩʦʩʫʜʘʭ ʧʘʮʠʝʥʪʦʚ, 

ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʟʜʦʨʦʚʳʤʠ ʠʣʠ ʠʤʝʶʪ ʨʘʥʥʠʝ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʝ ʧʦʨʘʞʝʥʠʷ 

[110]. ʕʩʪʨʦʛʝʥ ʩʥʠʞʘʝʪ ʥʘʢʦʧʣʝʥʠʝ ʃʇʅʇ ʠ ʝʛʦ ʦʢʠʩʣʝʥʠʝ, ʘ ʪʘʢʞʝ ʦʙʨʘʟʦʚʘʥʠʝ 

ʧʝʥʠʩʪʳʭ ʢʣʝʪʦʢ ʠ ʞʠʨʦʚʳʭ ʧʨʦʞʠʣʦʢ ʚ ʩʪʝʥʢʝ ʩʦʩʫʜʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʩʥʠʞʝʥʠʶ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʘʪʝʨʦʩʢʣʝʨʦʟʘ. ʕʩʪʨʦʛʝʥ ʪʘʢʞʝ ʩʥʠʞʘʝʪ ʵʢʩʧʨʝʩʩʠʶ 

ʨʘʟʣʠʯʥʳʭ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʤʦʣʝʢʫʣ, ʦʩʣʘʙʣʷʷ ʪʝʤ ʩʘʤʳʤ ʘʜʛʝʟʠʶ / ʤʠʛʨʘʮʠʶ 

ʤʦʥʦʮʠʪʦʚ ʠ ʘʢʪʠʚʘʮʠʶ ʢʣʝʪʦʢ ʛʣʘʜʢʠʭ ʤʳʰʮ ʩʦʩʫʜʦʚ. ʋʚʝʣʠʯʝʥʠʝ 

ʙʠʦʜʦʩʪʫʧʥʦʩʪʠ NO ʠ ʩʦʭʨʘʥʝʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʧʨʠʚʦʜʷʪ ʢ 

ʫʣʫʯʰʝʥʠʶ ʬʫʥʢʮʠʠ ʵʥʜʦʪʝʣʠʷ. ʇʦʤʠʤʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʭ ʩʦʩʫʜʠʩʪʳʭ 

ʵʬʬʝʢʪʦʚ, 30% ʘʥʪʠʘʪʝʨʦʛʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʵʩʪʨʦʛʝʥʘ ʦʪʨʘʞʘʝʪ ʝʛʦ ʙʣʘʛʦʪʚʦʨʥʦʝ 
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ʚʣʠʷʥʠʝ ʥʘ ʣʠʧʠʜʳ ʠ ʜʨʫʛʠʝ ʠʟʚʝʩʪʥʳʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ [98, 104]. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʠʤʝʶʪʩʷ ʜʘʥʥʳʝ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʪʦʤ, ʯʪʦ ʵʩʪʨʦʛʝʥ 

ʦʢʘʟʳʚʘʝʪ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ ʠ ʧʨʦʘʪʝʨʦʛʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʩʫʜʳ ʩ 

ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʘʪʝʨʦʩʢʣʝʨʦʟʦʤ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʜʝʩʪʘʙʠʣʠʟʘʮʠʠ ʙʣʷʰʝʢ ʠ 

ʦʩʪʨʳʤ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʤ ʦʩʣʦʞʥʝʥʠʷʤ [170, 174]. ʀʩʩʣʝʜʦʚʘʥʠʷ ʥʘ 

ʞʠʚʦʪʥʳʭ ʠ ʣʶʜʷʭ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʵʩʪʨʦʛʝʥʳ ʥʝ ʠʥʛʠʙʠʨʫʶʪ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ 

ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʧʨʠ ʥʘʣʠʯʠʠ ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʭ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʭ ʧʦʨʘʞʝʥʠʡ. 

ʇʝʨʦʨʘʣʴʥʦʝ ʚʚʝʜʝʥʠʝ ʵʩʪʨʦʛʝʥʘ ʧʦʚʳʰʘʝʪ ʫʨʦʚʝʥʴ ʪʨʠʛʣʠʮʝʨʠʜʦʚ ʠ ʃʇʅʇ, 

ʢʦʪʦʨʳʝ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʘʪʝʨʦʛʝʥʥʳʤʠ ʠ ʩʚʷʟʘʥʳ ʩ ʧʦʚʳʰʝʥʥʦʡ 

ʵʢʩʧʨʝʩʩʠʝʡ ʉ-ʨʝʘʢʪʠʚʥʦʛʦ ʙʝʣʢʘ, ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʦʛʦ ʤʘʨʢʝʨʘ ʚʦʩʧʘʣʝʥʠʷ. 

ɼʨʫʛʠʤ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʚʨʝʜʥʳʤ ʜʝʡʩʪʚʠʝʤ ʵʩʪʨʦʛʝʥʘ ʷʚʣʷʝʪʩʷ ʠʥʜʫʢʮʠʷ 

ʤʘʪʨʠʢʩʥʳʭ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟ, ʬʝʨʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʩʣʘʙʣʷʪʴ ʬʠʙʨʦʟʥʫʶ 

ʦʙʦʣʦʯʢʫ ʠ ʧʨʠʚʦʜʠʪʴ ʢ ʜʝʩʪʘʙʠʣʠʟʘʮʠʠ ʠ ʨʘʟʨʳʚʫ ʙʣʷʰʝʢ. ʂʨʦʤʝ ʪʦʛʦ, 

ʘʪʝʨʦʩʢʣʝʨʦʟ ʠ ʩʦʩʫʜʠʩʪʦʝ ʚʦʩʧʘʣʝʥʠʝ ʧʨʠʚʦʜʷʪ ʢ ʩʥʠʞʝʥʠʶ ʵʢʩʧʨʝʩʩʠʠ ʠ 

ʬʫʥʢʮʠʠ ʨʝʮʝʧʪʦʨʦʚ ʵʩʪʨʦʛʝʥʘ, ʢʦʪʦʨʳʝ ʦʧʦʩʨʝʜʫʶʪ ʙʦʣʴʰʠʥʩʪʚʦ ʧʦʣʝʟʥʳʭ 

ʩʦʩʫʜʠʩʪʳʭ ʵʬʬʝʢʪʦʚ ʵʩʪʨʦʛʝʥʘ [132,135]. 

ʅʝʩʢʦʣʴʢʦ ʧʨʦʩʧʝʢʪʠʚʥʳʭ ʢʦʛʦʨʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʄɻʊ 

ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʨʠʩʢʘ ʀɹʉ ʧʨʠʤʝʨʥʦ ʥʘ 30-50% ʫ ʞʝʥʱʠʥ ʧʦʩʣʝ 

ʤʝʥʦʧʘʫʟʳ [45, 68]. ʀʩʩʣʝʜʦʚʘʥʠʝ ʟʜʦʨʦʚʴʷ ʤʝʜʩʝʩʪʝʨ ʚʦ ʚʨʝʤʷ ʢʨʫʧʥʝʡʰʝʛʦ ʠ 

ʥʘʠʙʦʣʝʝ ʚʘʞʥʦʛʦ ʧʨʦʩʧʝʢʪʠʚʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ, ʚ ʢʦʪʦʨʦʝ ʚʦʰʣʠ ʙʦʣʝʝ 70000 

ʞʝʥʱʠʥ ʚ ʚʦʟʨʘʩʪʝ 50-55 ʣʝʪ, ʧʦʢʘʟʘʣʦ, ʯʪʦ ʫ ʞʝʥʱʠʥ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ, ʢʦʪʦʨʳʝ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʄɻʊ, ʥʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʨʠʩʢʘ ʢʨʫʧʥʳʭ ʢʦʨʦʥʘʨʥʳʭ ʩʦʙʳʪʠʡ 

ʧʦʩʣʝ 20 ʣʝʪ ʥʘʙʣʶʜʝʥʠʷ ʥʘ 40% [72]. ʄʝʪʘʘʥʘʣʠʟ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʣ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʦʜʠʚʰʠʝʩʷ ʜʦ 2010 ʛʦʜʘ, ʪʘʢʞʝ ʧʦʢʘʟʘʣ ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʄɻʊ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ (ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʨʠʩʢ, ʆʈ = 0,75) ʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʀɹʉ (ʆʈ = 0,74) 

[104]. 
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ɼʨʫʛʦʝ ʥʝʜʘʚʥʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʫ ʞʝʥʱʠʥ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ, 

ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʣʠ ʄɻʊ ʩʨʘʟʫ ʧʦʩʣʝ ʤʝʥʦʧʘʫʟʳ (ʚ ʩʨʝʜʥʝʤ ʚ 52 ʛʦʜʘ) ʚ ʪʝʯʝʥʠʝ 

ʢʦʨʦʪʢʦʛʦ ʚʨʝʤʝʥʠ (2-3 ʛʦʜʘ), ʦʪʤʝʯʘʣʠʩʴ ʙʦʣʝʝ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʙʱʝʡ ʠ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʤʝʨʪʥʦʩʪʠ (ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʥʘʙʣʶʜʝʥʠʷ 9,8 ʛʦʜʘ), ʘ ʪʘʢʞʝ 

ʩʥʠʞʝʥʠʝ ʪʷʞʝʩʪʠ ʘʪʝʨʦʩʢʣʝʨʦʟʘ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʞʝʥʱʠʥʘʤʠ, ʢʦʪʦʨʳʝ ʥʠʢʦʛʜʘ 

ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʄɻʊ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ ʙʦʣʝʝ ʩʪʘʨʰʝʤ ʚʦʟʨʘʩʪʝ (ʩʨʝʜʥʠʡ 

ʚʦʟʨʘʩʪ 61 ʛʦʜ) [132]. 

ʉʨʝʜʠ ʥʘʠʙʦʣʝʝ ʚʣʠʷʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʦʪʯʝʪ 

ʀʥʠʮʠʘʪʠʚʳ ʧʦ ʦʭʨʘʥʝ ʟʜʦʨʦʚʴʷ ʞʝʥʱʠʥ [52, 95], ʚ ʢʦʪʦʨʦʤ ʩʦʦʙʱʘʣʦʩʴ, ʯʪʦ 

ʙʨʝʤʷ ʢʘʣʴʮʠʥʦʟʥʳʭ ʙʣʷʰʝʢ ʚ ʢʦʨʦʥʘʨʥʳʭ ʘʨʪʝʨʠʷʭ ʙʳʣʦ ʥʠʞʝ ʫ ʞʝʥʱʠʥ, 

ʧʦʣʫʯʘʚʰʠʭ ʄɻʊ, ʯʝʤ ʫ ʞʝʥʱʠʥ, ʧʦʣʫʯʘʚʰʠʭ ʧʣʘʮʝʙʦ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʧʨʠʥʷʪʘ ʢʦʥʮʝʧʮʠʷ: ʄɻʊ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʡ ʪʝʨʘʧʠʝʡ ʫʤʝʨʝʥʥʳʭ ʠ ʪʷʞʝʣʳʭ 

ʤʝʥʦʧʘʫʟʘʣʴʥʳʭ ʩʠʤʧʪʦʤʦʚ ʠ ʦʙʣʘʜʘʝʪ ʥʘʠʙʦʣʴʰʠʤʠ ʵʬʬʝʢʪʘʤʠ ʫ ʞʝʥʱʠʥ 

ʤʦʣʦʞʝ 60 ʣʝʪ ʚ ʪʝʯʝʥʠʝ 10 ʣʝʪ ʧʦʩʪʤʝʥʦʧʘʫʟʳ [45,68]. 

ɺ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʥʝ ʦʧʠʩʘʥʦ ʩʦʩʪʦʷʥʠʝ ɸʊɸʉʉ ʫ 

ʙʦʣʴʥʳʭ ʚʪʦʨʠʯʥʦʡ ʢʘʨʜʠʦʤʠʦʧʘʪʠʝʡ ʚ ʧʝʨʠʦʜ ʧʝʨʠʤʝʥʦʧʘʫʟʳ ʠ ʥʝ ʨʘʟʨʘʙʦʪʘʥʳ 

ʤʝʪʦʜʳ ʢʦʨʨʝʢʮʠʠ ʥʘʨʫʰʝʥʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʦʣʥʦʮʝʥʥʦʩʪʠ ʩʦʩʫʜʠʩʪʦʡ 

ʩʪʝʥʢʠ ʫ ʧʘʮʠʝʥʪʦʢ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ. 
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ɻʣʘʚʘ 2  ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʈʘʙʦʪʘ ʧʨʦʚʝʜʝʥʘ ʥʘ ʙʘʟʝ ʌɻɹʋ çɻɺʂɻ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʅ.ʅ. ɹʫʨʜʝʥʢʦè, 

ʅʝʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ çɼʦʨʦʞʥʘʷ ʢʣʠʥʠʯʝʩʢʘʷ 

ʙʦʣʴʥʠʮʘ ʠʤʝʥʠ ʅ.ɸ. ʉʝʤʘʰʢʦ ʥʘ ʩʪʘʥʮʠʠ ʃʶʙʣʠʥʦ ʆɸʆ çʈɾɼè, ʢʣʠʥʠʢʝ 

çɹʦʣʴʥʠʮʘ ʎʝʥʪʨʦʩʦʶʟʘ ʈʌè ʩ 2016 ʧʦ 2020 ʛʦʜʳ. 

2.1 ɼʠʟʘʡʥ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʄʝʪʦʜʦʣʦʛʠʷ (ʢʦʥʬʠʛʫʨʘʮʠʷ) ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʧʨʦʩʧʝʢʪʠʚʥʦʝ ʢʦʛʦʨʪʥʦʝ 

ʤʥʦʛʦʮʝʥʪʨʦʚʦʝ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʦʝ ʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʧʘʨʘʣʣʝʣʴʥʳʭ ʛʨʫʧʧʘʭ ʧʘʮʠʝʥʪʦʢ ʩ 

ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʡ ʤʠʦʢʘʨʜʠʦʜʠʩʪʨʦʬʠʝʡ. ʇʨʦʪʦʢʦʣ, ʩʦʛʣʘʩʠʪʝʣʴʥʘʷ ʬʦʨʤʘ ʠ 

ʜʨʫʛʠʝ ʜʦʢʫʤʝʥʪʳ, ʢʘʩʘʶʱʠʝʩʷ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʨʘʩʩʤʦʪʨʝʥʳ ʠ 

ʫʪʚʝʨʞʜʝʥʳ ʥʝʟʘʚʠʩʠʤʳʤʠ ʯʣʝʥʘʤʠ ʵʪʠʯʝʩʢʦʛʦ ʢʦʤʠʪʝʪʘ ʌɻɹʋ çɻɺʂɻ ʠʤʝʥʠ 

ʘʢʘʜʝʤʠʢʘ ʅ.ʅ. ɹʫʨʜʝʥʢʦè, ʧʨʦʪʦʢʦʣ ˉ225 ʦʪ 26 ʬʝʚʨʘʣʷ 2020 ʛʦʜʘ. 

ʆʮʝʥʠʚʘʝʤʳʝ ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ï ʧʦʢʘʟʘʪʝʣʠ ʘʥʪʠʪʨʦʤʙʦʛʝʥʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʩʦʩʫʜʠʩʪʦʡ ʩʪʝʥʢʠ:  

1) ʧʦʢʘʟʘʪʝʣʠ ʘʥʪʠʘʛʨʝʛʘʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʦʩʫʜʠʩʪʦʡ ʩʪʝʥʢʠ (ɸɼʌ 10
-5
 M 

ʠʥʜʫʮʠʨʦʚʘʥʥʘʷ ʘʛʨʝʛʘʮʠʷ ʪʨʦʤʙʦʮʠʪʦʚ): ʜʦ ʢʦʤʧʨʝʩʩʠʠ; ʧʦʩʣʝ 

ʢʦʤʧʨʝʩʩʠʠ; ʠʥʜʝʢʩ (ʧʦʩʣʝ ʢʦʤʧʨʝʩʩʠʠ / ʜʦ ʢʦʤʧʨʝʩʩʠʠ);  

2) ʧʦʢʘʟʘʪʝʣʠ ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʦʩʫʜʠʩʪʦʡ ʩʪʝʥʢʠ (ʘʢʪʠʚʥʦʩʪʴ 

ʘʥʪʠʪʨʦʤʙʠʥʘ III): ʜʦ ʢʦʤʧʨʝʩʩʠʠ; ʧʦʩʣʝ ʢʦʤʧʨʝʩʩʠʠ; ʠʥʜʝʢʩ (ʧʦʩʣʝ 

ʢʦʤʧʨʝʩʩʠʠ / ʜʦ ʢʦʤʧʨʝʩʩʠʠ); 

3) ʧʦʢʘʟʘʪʝʣʠ ʬʠʙʨʠʥʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʦʩʫʜʠʩʪʦʡ ʩʪʝʥʢʠ: ʜʦ 

ʢʦʤʧʨʝʩʩʠʠ; ʧʦʩʣʝ ʢʦʤʧʨʝʩʩʠʠ; ʠʥʜʝʢʩ (ʧʦʩʣʝ ʢʦʤʧʨʝʩʩʠʠ / ʜʦ ʢʦʤʧʨʝʩʩʠʠ). 

ʂʦʥʝʯʥʳʤʠ ʪʦʯʢʘʤʠ ʙʳʣʠ ʫʨʦʚʥʠ ʧʦʢʘʟʘʪʝʣʝʡ ɸʊɸʉʉ ʯʝʨʝʟ 6 ʤʝʩʷʮʝʚ, 1 

ʛʦʜ, 2 ʛʦʜʘ ʠ 3 ʛʦʜʘ ʣʝʯʝʥʠʷ. ɻʨʘʬʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʠʚʝʜʝʥʘ ʥʠʞʝ (ʈʠʩʫʥʦʢ 2.1). 
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ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʢʣʶʯʘʣʠʩʴ ʧʘʮʠʝʥʪʢʠ, ʧʦʜʧʠʩʘʚʰʠʝ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʝ 

ʩʦʛʣʘʩʠʝ ʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʚʰʠʝ ʢʨʠʪʝʨʠʷʤ ʚʢʣʶʯʝʥʠʷ. 

ʂʨʠʪʝʨʠʠ ʚʢʣʶʯʝʥʠʷ: 1) ʧʦʜʧʠʩʘʥʥʦʝ ʧʘʮʠʝʥʪʢʦʡ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʝ 

ʩʦʛʣʘʩʠʝ; 2) ʢʣʠʥʠʯʝʩʢʠ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦ ʧʦʜʪʚʝʨʞʜʝʥʥʳʡ ʜʠʘʛʥʦʟ çʚʪʦʨʠʯʥʘʷ 

ʢʘʨʜʠʦʤʠʦʧʘʪʠʷè ʚ ʧʝʨʠʦʜ ʧʝʨʠʤʝʥʦʧʘʫʟʳ (ʜʠʘʛʥʦʟ ɺʂ ʫʩʪʘʥʘʚʣʠʚʘʣʩʷ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʞʘʣʦʙ, ʘʥʘʤʥʝʟʘ, ʕʂɻ, ʚʝʣʦʵʨʛʦʤʝʪʨʠʠ, ʍʦʣʪʝʨ-ʤʦʥʠʪʦʨʠʥʛʘ, ʉʄɸɼ, 

ʂʊ-ʘʥʛʠʦʛʨʘʬʠʠ, ʵʭʦʢʘʨʜʠʦʛʨʘʬʠʠ, ʩʮʠʥʪʠʛʨʘʬʠʠ). 

ʂʨʠʪʝʨʠʠ ʥʝʚʢʣʶʯʝʥʠʷ: 1) ʥʘʣʠʯʠʝ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʡ ʢ ʧʨʦʚʝʜʝʥʠʶ ɺʃʆʂ; 

2) ʥʘʣʠʯʠʝ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʡ ʢ ʄɻʊ. 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʘʮʠʝʥʪʢʠ ʤʦʛʣʠ ʙʳʪʴ ʜʦʩʨʦʯʥʦ ʠʩʢʣʶʯʝʥʳ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʢʨʠʪʝʨʠʷʤʠ ʠʩʢʣʶʯʝʥʠʷ: 1) ʦʪʟʳʚ ʧʘʮʠʝʥʪʢʦʡ 

ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʛʣʘʩʠʷ; 2) ʧʦʷʚʣʝʥʠʝ ʢʨʠʪʝʨʠʝʚ ʥʝʚʢʣʶʯʝʥʠʷ; 3) ʧʨʠʝʤ 

ʟʘʧʨʝʱʝʥʥʳʭ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ (ʦʧʠʩʘʥʳ ʚ ʧʫʥʢʪʝ 2.5.3 

). 

ʇʦ ʬʘʢʪʫ ʠʟ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʠʢʪʦ ʜʦʩʨʦʯʥʦ ʠʩʢʣʶʯʝʥ ʥʝ ʙʳʣ. 

ʋ ʢʘʞʜʦʡ ʧʘʮʠʝʥʪʢʠ ʥʘ ʩʢʨʠʥʠʥʛʝ ʦʧʨʝʜʝʣʷʣʩʷ ʠʩʭʦʜʥʳʡ ʫʨʦʚʝʥʴ ɸʊɸʉʉ 

(ʦʧʠʩʘʥʦ ʚ ʧʦʜʨʘʟʜʝʣʝ 2.3) ʠ ʦʮʝʥʠʚʘʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʟʥʘʯʝʥʠʷ ʄɻʊ. ʉ ʫʯʝʪʦʤ 

ʵʪʦʛʦ ʧʘʮʠʝʥʪʢʠ ʫʩʣʦʚʥʦ ʦʪʥʦʩʠʣʠʩʴ ʢ ʦʜʥʦʡ ʠʟ ʪʨʝʭ ʢʣʠʥʠʯʝʩʢʠ ʨʘʟʣʠʯʘʶʱʠʭʩʷ 

ʢʦʛʦʨʪ: ʚ ʧʝʨʚʫʶ ʠ ʚʪʦʨʫʶ ʢʦʛʦʨʪʫ ʚʦʰʣʠ ʧʘʮʠʝʥʪʢʠ, ʫ ʢʦʪʦʨʳʭ ɸʊɸʉʉ ʙʳʣʘ 

ʠʩʭʦʜʥʦ ʩʥʠʞʝʥʘ (ʫ ʧʘʮʠʝʥʪʦʢ ʧʝʨʚʦʡ ʢʦʛʦʨʪʳ ʙʳʣʘ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʟʥʘʯʝʥʠʷ 

ʫʣʴʪʨʘʥʠʟʢʦʜʦʟʠʨʦʚʘʥʥʦʡ ʄɻʊ), ʚʦ ʚʪʦʨʦʡ ï ʠʤʝʣʠʩʴ ʧʦʢʘʟʘʥʠʷ ʢ ʥʘʟʥʘʯʝʥʠʶ 

ʥʠʟʢʦʜʦʟʠʨʦʚʘʥʥʦʡ ʄɻʊ, ʚ ʪʨʝʪʴʶ ʢʦʛʦʨʪʫ ï ʚʢʣʶʯʝʥʳ ʧʘʮʠʝʥʪʢʠ ʩ 

ʥʦʨʤʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ɸʊɸʉʉ, ʚ ʢʘʯʝʩʪʚʝ ʄɻʊ ï ʫʣʴʪʨʘʥʠʟʢʦʜʦʟʠʨʦʚʘʥʥʘʷ. 

ʇʝʨʚʘʷ ʠ ʚʪʦʨʘʷ ʢʦʛʦʨʪʳ ʧʨʝʜʥʘʟʥʘʯʘʣʠʩʴ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ 

ʢʦʨʨʝʢʮʠʠ ʩʥʠʞʝʥʥʦʡ ʘʥʪʠʪʨʦʤʙʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʦʩʫʜʠʩʪʦʡ ʩʪʝʥʢʠ ʫ 

ʙʦʣʴʥʳʭ ʚʪʦʨʠʯʥʦʡ ʢʘʨʜʠʦʤʠʦʧʘʪʠʝʡ ʩ ʧʦʤʦʱʴʶ ʚʥʫʪʨʠʚʝʥʥʦʛʦ ʣʘʟʝʨʥʦʛʦ 

ʦʙʣʫʯʝʥʠʷ ʢʨʦʚʠ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʪʝʨʘʧʠʠ (ɺʃʆʂ + ʄɻʊ) ʚ ʩʨʝʜʥʝʩʨʦʯʥʦʡ 

ʧʝʨʩʧʝʢʪʠʚʝ (6-12 ʤʝʩʷʮʝʚ). ʊʨʝʪʴʷ ʢʦʛʦʨʪʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 
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ʚʦʟʤʦʞʥʦʩʪʠ ʫʣʴʪʨʘʥʠʟʢʦʜʦʟʠʨʦʚʘʥʥʦʡ ʄɻʊ ʧʦ ʧʦʜʜʝʨʞʘʥʠʶ ʥʦʨʤʘʣʴʥʦʡ 

ɸʊɸʉʉ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ (1-3 ʛʦʜʘ). 

ʇʨʠ ʢʣʠʥʠʯʝʩʢʦʡ ʦʮʝʥʢʝ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ɸʊɸʉʉ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʝʬʝʨʝʥʩʥʳʝ ʜʠʘʧʘʟʦʥʳ (ʊʘʙʣʠʮʘ 2.1). 

ʊʘʙʣʠʮʘ 2.1 ï ʈʝʬʝʨʝʥʩʥʳʝ ʜʠʘʧʘʟʦʥʳ ʧʦʢʘʟʘʪʝʣʝʡ ʘʥʪʠʪʨʦʤʙʦʛʝʥʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʩʦʩʫʜʠʩʪʦʡ ʩʪʝʥʢʠ 

 

ɺ ʮʝʣʷʭ ʩʨʘʚʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʣʝʯʝʥʠʷ ʚʩʝʛʦ ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ 

8 ʛʨʫʧʧ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʢ (ʧʨʦʮʝʜʫʨʘ ʨʘʥʜʦʤʠʟʘʮʠʠ ʦʧʠʩʘʥʘ ʚ 

ʧʦʜʨʘʟʜʝʣʝ 2.6): ʧʦ ʪʨʠ ʛʨʫʧʧʳ ʚ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʢʦʛʦʨʪʝ ʠ ʜʚʝ ʛʨʫʧʧʳ ï ʚ 

ʪʨʝʪʴʝʡ ʢʦʛʦʨʪʝ. ʇʨʠ ʵʪʦʤ ʚ ʢʘʞʜʦʡ ʢʦʛʦʨʪʝ ʙʳʣʘ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʢʦʥʪʨʦʣʴʥʘʷ 

ʛʨʫʧʧʘ. 

ɺʩʝʛʦ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫʯʘʩʪʚʦʚʘʣʦ 330 ʧʘʮʠʝʥʪʦʢ, ʦʪʚʝʯʘʚʰʠʭ ʢʨʠʪʝʨʠʷʤ 

ʚʢʣʶʯʝʥʠʷ. ɺ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʙʳʣʠ ʚʢʣʶʯʝʥʳ 330 ʙʦʣʴʥʳʭ (ʚ ʪʦʤ ʯʠʩʣʝ 

ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʳʭ ï 30 ʭ 8 ʛʨʫʧʧ = 240 ʯʝʣ.
1
). ʊʨʝʙʫʝʤʳʡ ʦʙʲʝʤ ʚʳʙʦʨʢʠ (n=30 

ʚ ʦʜʥʦʡ ʛʨʫʧʧʝ) ʙʳʣ ʨʘʩʩʯʠʪʘʥ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ NCSS 

                                           
1
 ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʚʢʣʶʯʝʥʦ ʙʦʣʴʰʝ ʩʫʙʲʝʢʪʦʚ, ʥʝʞʝʣʠ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʦ, ʪʘʢ ʢʘʢ 

ʩʢʨʠʥʠʨʦʚʘʥʠʝ ʧʨʦʜʦʣʞʘʣʦʩʴ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʙʫʜʫʪ ʧʦʣʥʦʩʪʴʶ ʩʬʦʨʤʠʨʦʚʘʥʳ ʚʩʝ 8 ʛʨʫʧʧ 
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PASS 11, ʠʩʭʦʜʷ ʠʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝ ʤʝʥʝʝ 80% ʤʦʱʥʦʩʪʠ ʧʨʠ 

ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ Ŭ=5% ʜʣʷ ʚʳʷʚʣʝʥʠ ̫ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʚʘʨʠʘʥʪʘʤʠ ʣʝʯʝʥʠʷ ʧʦ 

ʘʥʪʠʘʛʨʝʛʘʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʦʩʫʜʠʩʪʦʡ ʩʪʝʥʢʠ ʜʦ ʢʦʤʧʨʝʩʩʠʠ ʚ 14%
2
 

(ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʨʦʚʥʷ ʥʦʨʤʳ ï 57-63%) ʧʨʠ ʢʦʵʬʬʠʮʠʝʥʪʝ ʚʘʨʠʘʮʠʠ CV=15% [19] 

ʩ ʫʯʝʪʦʤ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʙʳʚʘʥʠʷ ʠʟ ʠʩʩʣʝʜʦʚʘʥʠʷ 10% ʫʯʘʩʪʥʠʮ.  

ʈʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʴ ʚʳʙʦʨʢʠ ʦʙʝʩʧʝʯʠʚʘʣʘʩʴ ʩʣʝʜʫʶʱʠʤʠ ʫʩʣʦʚʠʷʤʠ: 1) 

ʢʘʞʜʘʷ ʫʯʘʩʪʥʠʮʘ, ʫʜʦʚʣʝʪʚʦʨʷʚ ʘh ̫ ʢʨʠʪʝʨʠʷʤ ʚʢʣʶʯʝʥʠʷ, ʠʤʝʣʘ ʨʘʚʥʫʶ 

ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʩʪʴ ʚ ʚʳʙʦʨʢʫ (ʚʳʙʦʨʢʘ ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʩʣʫʯʘʡʥʦ - ʧʘʮʠʝʥʪʢʠ 

ʚʢʣʶʯʘʣʠʩʴ ʧʦ ʤʝʨʝ ʠʭ ʦʙʨʘʱʝʥʠʷ ʢ ʚʨʘʯʫ, ʘ ʪʝʨʘʧʠʷ ʥʘʟʥʘʯʘʣʘʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʧʣʘʥʦʤ ʨʘʥʜʦʤʠʟʘʮʠʠ); 2) ʦʪʙʦʨ ʩʫʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʩʷ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʟʫʯʘʝʤʳʭ ʧʨʠʟʥʘʢʦʚ (ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ); 3) ʪʨʝʙʫʝʤʳʡ 

ʦʙʲʝʤ ʚʳʙʦʨʢʠ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʜʦ ʥʘʯʘʣʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʚʦʟʤʦʞʥʦʡ 

ʚʘʨʠʘʮʠʠ ʧʦʢʘʟʘʪʝʣʷ ʘʥʪʠʘʛʨʝʛʘʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʦʩʫʜʠʩʪʦʡ ʩʪʝʥʢʠ; 4) ʥʘʙʦʨ 

ʧʘʮʠʝʥʪʦʢ ʧʨʦʚʦʜʠʣʩʷ ʚ ʥʝʩʢʦʣʴʢʠʭ ʢʣʠʥʠʯʝʩʢʠʭ ʮʝʥʪʨʘʭ. 

ʀʩʭʦʜʥʦ ʧʦ ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ ɸʊɸʉʉ ʢʦʥʪʨʦʣʴʥʘʷ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ 

ʛʨʫʧʧʳ ʚ ʨʘʤʢʘʭ ʢʘʞʜʦʡ ʢʦʛʦʨʪʳ ʙʳʣʠ ʩʦʧʦʩʪʘʚʠʤʳ ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʥʝ 

ʨʘʟʣʠʯʘʣʠʩʴ ʧʨʠ p>0,05 (ʊʘʙʣʠʮʘ 2.2, ʊʘʙʣʠʮʘ 2.3, ʊʘʙʣʠʮʘ 2.4). ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʟʘʜʘʯ, ʧʦʩʪʘʚʣʝʥʥʳʭ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ, ʧʣʘʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ 

ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʥʘʙʣʶʜʝʥʠʝ ʠ ʨʝʛʠʩʪʨʘʮʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ɸʊɸʉʉ ʚ ʛʨʫʧʧʘʭ 

ʧʘʮʠʝʥʪʦʢ ʩʦ ʩʣʝʜʫʶʱʝʡ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ ʧʦʩʣʝ ʥʘʟʥʘʯʝʥʠʷ ʣʝʯʝʥʠʷ: ʯʝʨʝʟ 6 ʠ 12 

ʤʝʩʷʮʝʚ ʚ ʢʦʛʦʨʪʘʭ 1 ʠ 2; ʯʝʨʝʟ 1 ʛʦʜ, 2 ʛʦʜʘ, 3 ʛʦʜʘ ï ʚ ʢʦʛʦʨʪʝ 3. 

 

                                           
2
 ʇʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ɺʃʆʂ ʦʙʝʩʧʝʯʠʪ ʫʣʫʯʰʝʥʠʝ ɸʊɸʉʉ ʥʝ ʤʝʥʝʝ ʯʝʤ ʥʘ 14%  
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ʊʘʙʣʠʮʘ 2.2 ï ʀʩʭʦʜʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʘʥʪʠʘʛʨʝʛʘʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʩʦʩʫʜʠʩʪʦʡ ʩʪʝʥʢʠ ʚ ʛʨʫʧʧʘʭ ʩʨʘʚʥʝʥʠʷ  
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ʊʘʙʣʠʮʘ 2.3 ï ʀʩʭʦʜʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʩʦʩʫʜʠʩʪʦʡ ʩʪʝʥʢʠ ʚ ʛʨʫʧʧʘʭ ʩʨʘʚʥʝʥʠʷ 

 
















































































































