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ɸʅʆʊɸʎɯʗ 

ʏʝʨʥʷʚʩʴʢʘ ʆ.ʆ. ɼʽʷ ʨʠʪʤʽʯʥʠʭ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʢʨʽʦʚʧʣʠʚʽʚ ʽ ʢʦʨʜʦʚʦʾ ʢʨʦʚʽ 

ʥʘ ʩʪʘʥ ʨʝʛʫʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ ʱʫʨʽʚ ʧʨʠ ʘʣʽʤʝʥʪʘʨʥʦʤʫ ʦʞʠʨʽʥʥʽ. ï 

ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʢʘʥʜʠʜʘʪʘ ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʫʢ 

(ʜʦʢʪʦʨʘ ʬʽʣʦʩʦʬʽʾ) ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 03.00.19 çʂʨʽʦʙʽʦʣʦʛʽʷè. ï ɯʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ 

ʢʨ̔ʦʙʽʦʣʦʛʽʾ ʽ ʢʨʽʦʤʝʜʠʮʠʥʠ ʅɸʅ ʋʢʨʘʾʥʠ, ʍʘʨʢʽʚ, 2019. 

 

ɿʘ ʦʮʽʥʢʦʶ ʢʦʤʽʪʝʪʫ ʝʢʩʧʝʨʪʽʚ ɺʆʆɿ ʦʞʠʨʽʥʥʷ ʚʚʘʞʘʻʪʴʩʷ ʥʝʽʥʬʝʢʮʽʡʥʦʶ 

çʝʧʽʜʝʤʽʻʶ XXI ʩʪʦʣʽʪʪʷè ʽ ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ ʩʤʝʨʪʥʦʩʪʽ 

ʥʘʩʝʣʝʥʥʷ ʧʣʘʥʝʪʠ. ʆʞʠʨʽʥʥʷ ʥʘʟʠʚʘʶʪʴ çʭʚʦʨʦʙʦʶ ʭʚʦʨʦʙè, ʦʩʢʽʣʴʢʠ ʚʦʥʦ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ (ʘʨʪʝʨʽʘʣʴʥʘ 

ʛʽʧʝʨʪʝʥʟʽʷ, ʘʪʝʨʦʩʢʣʝʨʦʟ, ʽʰʝʤʽʯʥʘ ʭʚʦʨʦʙʘ ʩʝʨʮʷ, ʽʥʩʫʣʴʪ), ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ 

ʘʧʘʨʘʪʫ, ʽʥʩʫʣʽʥʦʟʘʣʝʞʥʦʛʦ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ. 

ɺ ʜʘʥʠʡ ʯʘʩ ʚ ʤʝʜʠʮʠʥʽ ʽʩʥʫʶʪʴ ʨʽʟʥʽ ʧʦʛʣʷʜʠ ʱʦʜʦ ʤʝʪʦʜʽʚ ʣʽʢʫʚʘʥʥʷ ʪʘ 

ʨʝʘʙʽʣʽʪʘʮʽʾ ʧʘʮʽʻʥʪʽʚ ʟ ʥʘʜʤʽʨʥʦʶ ʤʘʩʦʶ ʪʽʣʘ ʪʘ ʦʞʠʨʽʥʥʷʤ. ɺʽʜʦʤʦ, ʱʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʪʝʨʘʧʽʾ ʦʞʠʨʽʥʥʷ ʪʽʣʴʢʠ ʦʜʥʦʛʦ ʣʽʢʫʚʘʣʴʥʦʛʦ ʬʘʢʪʦʨʫ ʥʘʡʯʘʩʪʽʰʝ 

ʚʠʷʚʣʷʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʽʤ, ʚ ʟʚ'ʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʜʘʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ ʚʠʢʣʠʢʘʻ 

ʨʦʟʚʠʪʦʢ ʙʝʟʣʽʯʽ ʩʫʧʫʪʥʽʭ ʧʘʪʦʣʦʛʽʡ: ʧʦʨʫʰʝʥʥʷ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ, ʟʥʠʞʝʥʥʷ 

ʟʘʛʘʣʴʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ, ʛʦʨʤʦʥʘʣʴʥʠʡ ʜʠʩʙʘʣʘʥʩ, ʧʩʠʭʦʩʦʤʘʪʠʯʥʽ 

ʨʦʟʣʘʜʠ. ʊʦʤʫ ʘʢʪʫʘʣʴʥʠʤ ʻ ʧʦʰʫʢ ʥʦʚʠʭ ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ 

ʧʘʪʦʛʝʥʝʪʠʯʥʦʾ ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʦʾ ʪʝʨʘʧʽʾ ʦʞʠʨʽʥʥʷ. ʆʜʥʠʤ ʟ ʪʘʢʠʭ ʧʽʜʭʦʜʽʚ 

ʤʦʞʝ ʙʫʪʠ ʢʨʽʦʪʝʨʘʧʽʷ, ʟʘʩʥʦʚʘʥʘ ʥʘ ʟʘʛʘʣʴʥʦʤʫ ʭʦʣʦʜʦʚʦʤ ʚʧʣʠʚʽ, ʱʦ ʽʥʜʫʢʫʻ 

ʧʦʟʠʪʠʚʥʽ ʟʨʫʰʝʥʥʷ ʥʘ ʨʽʚʥʽ ʦʨʛʘʥʽʟʤʫ. ʆʩʥʦʚʥʽ ʤʝʭʘʥʽʟʤʠ ʧʨʦʬʽʣʘʢʪʠʯʥʦʾ ʽ 

ʪʝʨʘʧʝʚʪʠʯʥʦʾ ʜʽʾ ʝʢʩʪʨʝʤʘʣʴʥʦʾ ʢʨʽʦʪʝʨʘʧʽʾ ʧʦʚ'ʷʟʘʥʽ ʟʽ ʩʪʠʤʫʣʷʮʽʻʶ 

ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʨʝʟʝʨʚʽʚ ʦʨʛʘʥʽʟʤʫ, ʦʧʪʠʤʽʟʘʮʽʻʶ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʾ ʨʝʛʫʣʷʮʽʾ ʪʘ 

ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ, ʧʽʜʚʠʱʝʥʥʷʤ ʥʝʩʧʝʮʠʬʽʯʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ. ʂʨʽʤ ʪʦʛʦ, ʜʣʷ 

ʧʦʣʽʧʰʝʥʥʷ ʩʘʤʦʨʝʛʫʣʷʮʽʾ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʙʽʦʣʦʛʽʯʥʽ ʟʘʩʦʙʠ (ʢʣʽʪʠʥʠ, 

ʪʢʘʥʠʥʠ, ʝʢʩʪʨʘʢʪʠ ʨʦʩʣʠʥʥʦʛʦ ʽ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ). ʂʣʽʪʠʥʥʘ ʪʝʨʘʧʽʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ (ʉʂ) ʻ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 
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ʥʘʧʨʷʤʢʽʚ ʨʦʟʚʠʪʢʫ ʤʝʜʠʮʠʥʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʷʢʽʩʥʦ ʥʦʚʽ ʢʣʽʥʽʯʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʤʝʜʠʮʠʥʠ. ʅʘʫʢʦʚʽ ʚʽʜʢʨʠʪʪʷ ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠʣʽʪʴ 

ʜʦʚʦʜʷʪʴ ʚʠʩʦʢʫ ʤʝʜʠʢʦ-ʙʽʦʣʦʛʽʯʥʫ ʮʽʥʥʽʩʪʴ ʢʦʨʜʦʚʦʾ ʢʨʦʚʽ (ʂʂ) ʷʢ ʚʘʞʣʠʚʦʛʦ 

ʜʞʝʨʝʣʘ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʨʦʩʪʦʚʠʭ ʬʘʢʪʦʨʽʚ ʽ ʉʂ, ʷʢʽ ʫʩʧʽʰʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʨʽʟʥʦʛʦ ʨʦʜʫ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ 

ʟʘʭʚʦʨʶʚʘʥʴ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʯʘʩʪʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʦʞʠʨʽʥʥʷ. ʅʘ 

ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʨʦʟʢʨʠʚʘʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ 

ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʨʝʘʢʮʽʡ ʦʨʛʘʥʽʟʤʫ ʥʘ ʨʠʪʤʽʯʥʝ ʝʢʩʪʨʝʤʘʣʴʥʝ ʦʭʦʣʦʜʞʝʥʥʷ ʽ 

ʚʚʝʜʝʥʥʷ ʷʜʨʦʚʤʽʩʥʠʭ ʢʣʽʪʠʥ ʢʦʨʜʦʚʦʾ ʢʨʦʚʽ (ʗɺʂ ʂʂ) ʧʨʠ ʦʞʠʨʽʥʥʽ ʚʽʜʩʫʪʥʽ. 

ʋ ʟʚ'ʷʟʢʫ ʟ ʚʠʱʝʚʠʢʣʘʜʝʥʠʤ ʚʠʥʠʢʘʶʪʴ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʚʠʚʯʝʥʥʷ 

ʤʝʭʘʥʽʟʤʽʚ ʜʽʾ ʨʠʪʤʽʯʥʠʭ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʭʦʣʦʜʦʚʠʭ ʚʧʣʠʚʽʚ (ʈɽʍɺ) (ï120Áʉ), 

ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʷʜʨʦʚʤʽʩʥʠʭ ʢʣʽʪʠʥ ʢʦʨʜʦʚʦʾ ʢʨʦʚʽ (ʢʗɺʂ ʂʂ) ʽ ʾʭ ʧʦʻʜʥʘʥʥʷ 

ʥʘ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʨʝʛʫʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ ʱʫʨʽʚ ʟ 

ʤʦʜʝʣʣʶ ʘʣʽʤʝʥʪʘʨʥʦʛʦ ʦʞʠʨʽʥʥʷ (ɸʆ). 

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʚʧʝʨʰʝ ʥʘ ʤʦʜʝʣʽ ɸʆ ʧʦʢʘʟʘʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʩʘʤʦʩʪʽʡʥʦʛʦ ʽ ʧʦʻʜʥʘʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʈɽʍɺ (ï120Áʉ) ʽ ʢʗɺʂ ʂʂ ʟ ʤʝʪʦʶ 

ʢʦʨʝʢʮʽʾ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʦʨʫʰʝʥʴ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʚ ʨʝʛʫʣʷʪʦʨʥʠʭ 

ʩʠʩʪʝʤʘʭ ʦʨʛʘʥʽʟʤʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ, ʦʩʦʙʣʠʚʦ ʫ ʚʽʢʦʚʦʤʫ ʘʩʧʝʢʪʽ. 

ɼʣʷ ʦʮʽʥʢʠ ʩʪʘʥʫ ʨʝʛʫʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ 

ʤʦʜʝʣʣʶ ɸʆ ʜʦ ʽ ʧʽʩʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʽ ʧʦʻʜʥʘʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʈɽʍɺ ʽ ʢʗɺʂ ʂʂ 

ʧʨʦʚʝʜʝʥʦ ʩʧʝʢʪʨʘʣʴʥʠʡ ʘʥʘʣʽʟ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ (ɺʉʈ), ʚʠʟʥʘʯʝʥʘ 

ʜʠʥʘʤʽʢʘ ʟʤʽʥ ʣʽʧʽʜʥʦʛʦ ʧʨʦʬʽʣʶ ʽ ʨʽʚʥʷ ʛʦʨʤʦʥʽʚ (ʪʠʨʝʦʾʜʥʠʭ ʽ ʩʪʘʪʝʚʠʭ) 

ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʛʽʩʪʦʣʦʛʽʯʥʠʭ, ʛʽʩʪʦʭʽʤʽʯʥʠʭ ʪʘ 

ʫʣʴʪʨʘʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʦ ʙʫʜʦʚʫ ʤʽʦʢʘʨʜʘ, ʷʢ ʦʜʥʦʛʦ ʟ ʛʦʣʦʚʥʠʭ 

ʤʘʨʢʝʨʽʚ ʨʦʟʚʠʪʢʫ ɸʆ. ɺʩʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʢʨʽʤ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ɺʉʈ, 

ʟʜʽʡʩʥʶʚʘʣʠ ʥʘ ʥʘʩʪʫʧʥʫ ʜʦʙʫ, ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ ʧʽʩʣʷ ʚʧʣʠʚʽʚ. 

ɿʘ ʜʘʥʠʤʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ 

ʟ ʤʦʜʝʣʣʶ ɸʆ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʟʥʠʞʝʥʥʷ ʚʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ɺʉʈ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʢʦʥʪʨʦʣʶ (ʚ 2 ʽ 2,8 ʨʘʟʠ ʚʽʜʧʦʚʽʜʥʦ). ɿʥʘʯʝʥʥʷ 

ʟʘʛʘʣʴʥʦʾ ʩʧʝʢʪʨʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʾ ʨʝʛʫʣʷʮʽʾ (ʊʈ) ʟʥʠʞʫʚʘʣʠʩʷ 
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ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʤʝʥʰʝʥʥʷ ʪʦʥʫʩʫ ʩʠʤʧʘʪʠʯʥʦʛʦ ʽ ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʛʦ ʚʽʜʜʽʣʽʚ 

ʚʝʛʝʪʘʪʠʚʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ (ɺʅʉ) (LF ʽ HF- ʢʦʤʧʦʥʝʥʪ), ʘ ʪʘʢʦʞ ʛʫʤʦʨʘʣʴʥʦ ʾ

ʣʘʥʢʠ ʨʝʛʫʣʷʮʽʾ (VLF- ʢʦʤʧʦʥʝʥʪ). 

ɺʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʈɽʍɺ, ʢʗɺʂ ʂʂ ʽ ʾʭ ʧʦʻʜʥʘʥʥʷ, 

ʽʩʪʦʪʥʦ ʧʽʜʚʠʱʫʚʘʣʦ ʘʜʘʧʪʘʮʽʡʥʦ-ʢʦʤʧʝʥʩʘʪʦʨʥʽ ʤʦʞʣʠʚʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʪʚʘʨʠʥ ʟ 

ɸʆ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʚʽʢʫ, ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ, ʷʢ ʚʝʛʝʪʘʪʠʚʥʠʭ 

ʮʝʥʪʨʽʚ, ʪʘʢ ʽ ʛʫʤʦʨʘʣʴʥʦʾ ʣʘʥʢʠ ʨʝʛʫʣʷʮʽʾ. ʇʨʠ ʮʴʦʤʫ ʧʦʻʜʥʘʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʈɽʍɺ ʽ ʢʗɺʂ ʂʂ ʥʘʜʘʚʘʣʦ ʥʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʩʪʘʥ 

ʨʝʛʫʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ. ʏʝʨʝʟ ʤʽʩʷʮʴ ʫ ʤʦʣʦʜʠʭ ʱʫʨʽʚ 

ʊʈ ʟʨʦʩʪʘʣʘ ʱʦʜʦ ʢʦʥʪʨʦʣʶ ʽ ʢʦʥʪʨʦʣʶ ʟ ɸʆ ʚ 6 ʽ 10,7 ʨʘʟʽʚ, ʫ ʩʪʘʨʠʭ ï ʚ 4,9 ʽ 13,8 

ʨʘʟʽʚ ʚʽʜʧʦʚʽʜʥʦ. 

ʇʦʢʘʟʘʥʦ, ʱʦ ʫ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʨʦʟʚʠʪʦʢ ɸʆ ʧʨʠʟʚʦʜʠʚ ʜʦ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʤʘʩʠ ʪʽʣʘ (ʚ 1,7 ʨʘʟʠ (ʥʘ 69%) ʽ ʚ 1,5 ʨʘʟʠ (ʥʘ 

47,8%) ʚʽʜ ʧʦʯʘʪʢʦʚʦʾ ʤʘʩʠ), ʚʠʥʠʢʥʝʥʥʷ ʛʽʧʝʨʣʽʧʽʜʝʤʽʾ ʽ ʟʤʽʱʝʥʥʷ ʣʽʧʽʜʥʦʛʦ 

ʧʨʦʬ̔ʣʶ ʚ ʩʪʦʨʦʥʫ ʘʪʝʨʦʛʝʥʥʦʩʪʽ. ɿʨʦʩʪʘʚ ʨʽʚʝʥʴ ʟʘʛʘʣʴʥʦʛʦ ʭʦʣʝʩʪʝʨʠʥʫ (ɿʍ) ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʢʦʥʪʨʦʣʴʥʠʭ ʟʥʘʯʝʥʴ ʚ 1,9 ʨʘʟʠ ʫ ʤʦʣʦʜʠʭ ʽ ʚ 1,4 ʨʘʟʠ ʫ ʩʪʘʨʠʭ 

ʱʫʨʽʚ, ʭʦʣʝʩʪʝʨʠʥʫ ʣʽʧʦʧʨʦʪʝʾʥʽʚ ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ (ʍʉʃʇʅʑ) ʚ 2,2 ʽ 1,5 ʨʘʟʠ 

ʚʽʜʧʦʚʽʜʥʦ ʽ ʢʦʝʬʽʮʽʻʥʪ ʘʪʝʨʦʛʝʥʥʦʩʪʽ (ʂɸ) ʚ 1,2 ʽ 1,6 ʨʘʟʠ. ʆʧʠʩʘʥʽ ʟʤʽʥʠ 

ʣʽʧʽʜʦʛʨʘʤʠ ʽʩʪʦʪʥʽʰʝ ʙʫʣʠ ʚʠʨʘʞʝʥʽ ʫ ʩʪʘʨʠʭ ʪʚʘʨʠʥ. 

ɺʧʝʨʰʝ ʚʠʷʚʣʝʥʦ, ʱʦ ʩʘʤʦʩʪʽʡʥʝ ʽ ʚ ʙʽʣʴʰʽʡ ʤʽʨʽ ʧʦʻʜʥʘʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʈɽʍɺ (ï120Áʉ) ʽ ʢʗɺʂ ʂʂ ʩʧʨʠʷʣʦ ʥʝʟʥʘʯʥʦʤʫ ʟʤʝʥʰʝʥʥʶ ʤʘʩʠ ʪʽʣʘ, 

ʥʦʨʤʘʣʽʟʘʮʽʾ ʣʽʧʽʜʥʦʛʦ ʧʨʦʬʽʣʶ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ 

ʤʦʜʝʣʣʶ ɸʆ, ʥʘʙʣʠʞʘʶʯʠ ʡʦʛʦ ʜʦ ʧʦʢʘʟʥʠʢʽʚ ʢʦʥʪʨʦʣʴʥʠʭ ʪʚʘʨʠʥ ʙʝʟ ʦʞʠʨʽʥʥʷ. 

ʅʘ ʪʣʽ ʧʦʻʜʥʘʥʦʾ ʜʽʾ ʜʚʦʭ ʤʝʪʦʜʽʚ ʱʦʜʦ ʢʦʥʪʨʦʣʶ ʟ ɸʆ ʟʤʝʥʰʫʚʘʚʩʷ ʘʪʝʨʦʛʝʥʥʠʡ 

ʨʠʟʠʢ ʟʘ ʨʘʭʫʥʦʢ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ɿʍ (ʫ ʤʦʣʦʜʠʭ ʚ 1,9 ʽ ʚ 2,6 ʨʘʟʠ ʫ ʩʪʘʨʠʭ ʱʫʨʽʚ), 

ʍʉʃʇʅʑ (ʚ 2,4 ʽ 6,9 ʨʘʟʠ ʚʽʜʧʦʚʽʜʥʦ), ʂɸ (ʚ 1,3 ʽ ʚ 10,5 ʨʘʟʠ) ʽ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ 

ʭʦʣʝʩʪʝʨʠʥʫ ʣʽʧʦʧʨʦʪʝʾʥʽʚ ʚʠʩʦʢʦʾ ʱʽʣʴʥʦʩʪʽ (ʍʉʃʇɺʑ) ʚ 1,5 ʨʘʟʠ ʫ ʩʪʘʨʠʭ 

ʱʫʨʽʚ, ʷʢʠʡ ʚ ʦʨʛʘʥʽʟʤʽ ʚʠʢʦʥʫʻ ʚʘʞʣʠʚʫ ʬʫʥʢʮʽʶ, ʧʦʚ'ʷʟʘʥʫ ʟ ʧʽʜʪʨʠʤʘʥʥʷʤ 

ʣʽʧʽʜʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ. 
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ɺʠʷʚʣʝʥʦ, ʱʦ ʫ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʟʤʝʥʰʝʥʥʷ ʩʝʢʨʝʮʽʾ ʪʠʨʝʦʾʜʥʠʭ (ʟʘʛʘʣʴʥʦʛʦ ʪʨʠʡʦʜʪʠʨʦʥʽʥʫ ï ʊ3 ʚ 1,4 ʽ ʪʠʨʦʢʩʠʥʫ 

ï ʊ4 ʚ 1,3 ʨʘʟʠ) ʽ ʩʪʘʪʝʚʠʭ (ʪʝʩʪʦʩʪʝʨʦʥʫ ï ʊʩ ʚ 2,6 ʽ 1,8 ʨʘʟʠ) ʛʦʨʤʦʥʽʚ 

ʟʥʠʞʫʚʘʣʘʩʷ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ, ʷʢ ʱʠʪʦʧʦʜʽʙʥʦʾ, ʪʘʢ ʽ ʩʪʘʪʝʚʠʭ ʟʘʣʦʟ. 

ɼʘʥʽ ʧʦʨʫʰʝʥʥʷ ʙʫʣʠ ʙʽʣʴʰ ʚʠʨʘʞʝʥʽ ʫ ʩʪʘʨʠʭ ʪʚʘʨʠʥ. 

ɺʧʝʨʰʝ ʧʦʢʘʟʘʥʦ, ʱʦ ʩʘʤʦʩʪʽʡʥʝ ʽ ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʧʦʻʜʥʘʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʈɽʍɺ (ï120Áʉ) ʽ ʢʗɺʂ ʂʂ ʚʽʜʥʦʚʣʶʚʘʣʦ ʛʦʨʤʦʥʩʠʥʪʝʟʫʶʯʫ ʟʜʘʪʥʽʩʪʴ 

ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ, ʧʽʜʚʠʱʫʶʯʠ ʾʾ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ, ʥʦʨʤʘʣʽʟʫʚʘʣʦ 

ʨʽʚʝʥʴ ʊʩ, ʪʠʤ ʩʘʤʠʤ ʟʙʽʣʴʰʫʶʯʠ ʘʜʘʧʪʘʮʽʡʥʦ-ʢʦʤʧʝʥʩʘʪʦʨʥʠʡ ʧʦʪʝʥʮʽʘʣ 

ʦʨʛʘʥʽʟʤʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ʟ ʦʞʠʨʽʥʥʷʤ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʚʽʢʫ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʦʨʬʦʣʦʛʽʯʥʘ 

ʢʘʨʪʠʥʘ ʪʢʘʥʠʥ ʽ ʩʫʜʠʥ ʤʽʦʢʘʨʜʘ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʷ ʥʘʷʚʥʽʩʪʶ ʦʟʥʘʢ, ʱʦ ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʦʨʫʰʝʥʥʷ ʢʨʦʚʦʦʙʽʛʫ. ʄʘʣʠ 

ʤʽʩʮʝ ʧʦʚʥʦʢʨʦʚ'ʷ ʽ ʪʨʦʤʙʦʟ ʩʫʜʠʥ, ʜʽʘʧʝʜʝʟʥʽ ʢʨʦʚʦʚʠʣʠʚʠ, ʛʽʧʝʨʪʨʦʬʽʷ ʤʽʦʢʘʨʜʘ, 

ʽʥʪʝʨʩʪʠʮʽʘʣʴʥʽ ʽ ʧʝʨʠʚʘʩʢʫʣʷʨʥʽ ʥʘʙʨʷʢʠ, ʨʦʟʨʦʩʪʘʥʥʷ ʚʦʣʦʢʥʠʩʪʠʭ ʩʪʨʫʢʪʫʨ 

ʩʪʨʦʤʠ (ʦʩʝʨʝʜʢʦʚʠʡ ʢʘʨʜʽʦʩʢʣʝʨʦʟ). ʉʪʫʧʽʥʴ ʦʞʠʨʽʥʥʷ, ʚʠʷʚʣʝʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʧʝʮʠʬʽʯʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʥʘ ʥʝʡʪʨʘʣʴʥʽ ʞʠʨʠ ʤʘʩʣʷʥʠʤ ʯʝʨʚʦʥʠʤ, ʫ ʩʪʘʨʠʭ 

ʪʚʘʨʠʥ ʙʫʚ ʥʘʙʘʛʘʪʦ ʚʠʱʝ, ʥʽʞ ʫ ʤʦʣʦʜʠʭ. ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ 

ʢʨʫʧʥʦʢʨʘʧʝʣʴʥʝ ʦʞʠʨʽʥʥʷ ʥʘ ʪʣʽ ʧʠʣʦʧʦʜʽʙʥʦʛʦ ʽ ʜʨʽʙʥʦʢʨʘʧʝʣʴʥʦʛʦ ʦʞʠʨʽʥʥʷ, ʘ 

ʚ ʜʨʫʛʦʤʫ ï ʪʽʣʴʢʠ ʧʠʣʦʚʠʜʥʝ ʽ ʜʨʽʙʥʦʢʨʘʧʝʣʴʥʝ ʦʞʠʨʽʥʥʷ. 

ɺʧʝʨʰʝ ʚʠʷʚʣʝʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 9 ʩʝʘʥʩʽʚ ʈɽʍɺ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʣʦ ʥʘ 

ʤʦʨʬʦʣʦʛʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʩʝʨʮʝʚʦʛʦ ʤ'ʷʟʘ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʪʚʘʨʠʥ ʟ ʤʦʜʝʣʣʶ ɸʆ. 

ʇʦʣʽʧʰʫʚʘʣʘʩʷ ʪʨʦʬʽʢʘ ʪʢʘʥʠʥ ʤʽʦʢʘʨʜʘ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʯʠʩʣʘ ʢʘʧʽʣʷʨʽʚ, 

ʟʤʝʥʰʫʚʘʣʘʩʷ ʢʽʣʴʢʽʩʪʴ ʽʥʪʝʨʩʪʠʮʽʘʣʴʥʠʭ ʥʘʙʨʷʢʽʚ ʽ ʦʩʝʨʝʜʢʽʚ ʢʘʨʜʽʦʩʢʣʝʨʦʟʫ. 

ʉʪʨʫʢʪʫʨʥʽ ʧʨʦʷʚʠ ʣʽʧʽʜʦʟʫ ʟʥʠʞʫʚʘʣʠʩʷ ʽ ʥʘʙʫʚʘʣʠ ʨʠʩʠ ʦʙʦʨʦʪʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʅʘ ʬʦʥʽ ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ ʚ ʢʘʨʜʽʦʤʽʦʮʠʪʘʭ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʛʽʧʝʨʪʨʦʬʽʷ 

ʤ'ʷʟʦʚʠʭ ʚʦʣʦʢʦʥ, ʤʽʩʮʷʤʠ ʙʫʣʘ ʚʽʜʩʫʪʥʷ ʧʦʧʝʨʝʯʥʘ ʩʤʫʛʘʩʪʽʩʪʴ. ɺʩʽ ʚʝʣʠʢʽ 

ʩʫʜʠʥʠ ʙʫʣʠ ʧʦʚʥʦʢʨʦʚʥʽ, ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʥʦʨʤʘʣʴʥʦʶ ʬʦʨʤʦʶ ʧʨʦʩʚʽʪʫ, 

ʨʽʚʥʦʤʽʨʥʦ ʧʦʪʦʚʱʝʥʠʤʠ ʩʪʽʥʢʘʤʠ. ʅʘʚʢʦʣʦ ʩʫʜʠʥ ʚʠʷʚʣʷʣʠʩʷ ʧʦʤʽʨʥʠʡ 

ʧʝʨʠʚʘʩʢʫʣʷʨʥʠʡ ʥʘʙʨʷʢ ʽ ʢʘʨʜʽʦʩʢʣʝʨʦʟ, ʧʨʠ ʮʴʦʤʫ ʣʽʤʬʦ-ʛʽʩʪʽʦʮʠʪʘʨʥʽ 
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ʽʥʬʽʣʴʪʨʘʪʠ ʙʫʣʠ ʚʽʜʩʫʪʥʽ. ɯʩʪʦʪʥʦ ʟʤʝʥʰʫʚʘʣʘʩʷ ʩʪʫʧʽʥʴ ʞʠʨʦʚʦʾ ʜʠʩʪʨʦʬʽʾ 

ʤʽʦʢʘʨʜʘ. 

ʇʦʻʜʥʘʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʈɽʍɺ ʽ ʢʗɺʂ ʂʂ ʚʠʢʣʠʢʘʣʦ ʽʩʪʦʪʥʽ ʩʪʨʫʢʪʫʨʥʽ 

ʧʝʨʝʙʫʜʦʚʠ ʤʽʦʢʘʨʜʘ ʢʦʤʧʝʥʩʘʪʦʨʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. ʄʦʨʬʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʦʟʥʘʢʠ 

ʽʥʪʝʨʩʪʠʮʽʘʣʴʥʦʛʦ ʥʘʙʨʷʢʫ, ʢʘʨʜʽʦʩʢʣʝʨʦʟʫ, ʘ ʪʘʢʦʞ ʛʽʧʝʨʪʨʦʬʽʷ ʤʽʦʢʘʨʜʘ ʙʫʣʠ 

ʚʠʨʘʞʝʥʽ ʩʣʘʙʦ. ɺ ʽʥʪʝʨʩʪʠʮʽʘʣʴʥʽʡ ʩʧʦʣʫʯʥʽʡ ʪʢʘʥʠʥʽ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʜʠʬʫʟʥʝ 

ʧʦʰʠʨʝʥʥʷ ʛʽʩʪʽʦʮʠʪʽʚ, ʧʨʦʣʽʬʝʨʘʮʽʷ ʬʽʙʨʦʙʣʘʩʪʽʚ, ʧʦʷʚʘ ʟʥʦʚʫ ʩʬʦʨʤʦʚʘʥʠʭ 

ʢʘʧʽʣʷʨʽʚ, ʱʦ ʩʚʽʜʯʠʣʦ ʧʨʦ ʧʦʣʽʧʰʝʥʥʷ ʢʨʦʚʦʦʙʽʛʫ ʽ ʪʨʦʬʽʢʠ ʩʝʨʮʝʚʦʛʦ ʤ'ʷʟʘ ʟʘ 

ʨʘʭʫʥʦʢ ʢʦʤʧʝʥʩʘʪʦʨʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʨʦʮʝʩʽʚ ʥʝʦʘʥʛʽʦʛʝʥʝʟʫ. ʇʨʠ ʮʴʦʤʫ ʣʽʧʽʜʦʟ 

ʟʥʠʞʫʚʘʚʩʷ ʥʘʩʪʽʣʴʢʠ, ʱʦ ʥʘʙʫʚʘʚ ʨʠʩʠ ʦʙʦʨʦʪʥʦʛʦ ʧʨʦʮʝʩʫ. 

ɺ ʭʦʜʽ ʝʣʝʢʪʨʦʥʥʦ-ʤʽʢʨʦʩʢʦʧʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʢʘʥʠʥ ʽ ʩʫʜʠʥ ʤʽʦʢʘʨʜʘ, 

ʷʢ ʤʦʣʦʜʠʭ, ʪʘʢ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ ʚʠʷʚʣʷʣʠʩʷ ʜʠʩʪʨʦʬʽʯʥʽ ʽ 

ʜʝʩʪʨʫʢʪʠʚʥʽ ʟʤʽʥʠ ʾʭ ʦʨʛʘʥʝʣ. ʈʦʟʚʠʚʘʣʠʩʷ ʢʘʪʘʙʦʣʽʯʥʽ ʧʨʦʮʝʩʠ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʣʘ 

ʧʦʷʚʘ ʚ ʮʠʪʦʧʣʘʟʤʽ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʚʢʣʶʯʝʥʴ ʣʽʧʽʜʽʚ, ʣʽʧʦʬʫʩʮʠʥʫ ʽ ʚʪʦʨʠʥʥʠʭ 

ʣʽʟʦʩʦʤ. ɿʥʠʞʫʚʘʣʘʩʷ ʤʝʪʘʙʦʣʽʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʩʝʨʮʝʚʦʛʦ ʤ'ʷʟʘ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ ʜʠʩʬʫʥʢʮʽʾ, ʘ ʪʘʢʦʞ ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʚ ʩʘʨʢʦʧʣʘʟʤʽ 

ʢʽʣʴʢʦʩʪʽ ʨʠʙʦʩʦʤ, ʧʦʣʽʩʦʤ ʽ ʛʨʘʥʫʣ ʛʣʽʢʦʛʝʥʫ. 

ɺʧʝʨʰʝ ʚʽʜʟʥʘʯʝʥʦ, ʱʦ ʧʽʩʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʈɽʍɺ ʽ ʢʗɺʂ ʂʂ 

ʤʘʣʠ ʤʽʩʮʝ ʧʝʨʝʙʫʜʦʚʠ ʢʦʤʧʝʥʩʘʪʦʨʥʦʛʦ ʪʠʧʫ, ʪʘʢʽ ʷʢ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʤʽʪʦʭʦʥʜʨʽʡ ʽ ʢʨʠʩʪ ʚ ʥʠʭ, ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʩʝʨʝʜʢʽʚ ʜʝʩʪʨʫʢʮʽʡ ʽ 

ʜʝʛʝʥʝʨʘʪʠʚʥʦ ʟʤʽʥʝʥʠʭ ʤʽʪʦʭʦʥʜʨʽʡ. ɸʢʪʠʚʫʚʘʣʠʩʷ ʧʨʦʮʝʩʠ ʧʨʦʣʽʬʝʨʘʮʽʾ 

ʤʽʪʦʭʦʥʜʨʽʡ, ʱʦ ʩʪʨʫʢʪʫʨʥʦ ʧʨʦʷʚʣʷʣʦʩʷ ʧʦʷʚʦʶ ʦʨʛʘʥʝʣ, ʱʦ ʤʘʶʪʴ 

çʛʘʥʪʝʣʝʧʦʜʽʙʥʫè ʬʦʨʤʫ ʽ ʧʝʨʝʪʷʞʢʠ. ʇʽʜʚʠʱʫʚʘʣʘʩʷ ʤʝʪʘʙʦʣʽʯʥʘ ʘʢʪʠʚʥʽʩʪʴ 

ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ ʟʘ ʨʘʭʫʥʦʢ ʧʦʷʚʠ ʚ ʩʘʨʢʦʧʣʘʟʤʽ ʨʠʙʦʩʦʤ, ʧʦʣʽʩʦʤ ʽ ʛʨʘʥʫʣ 

ʛʣʽʢʦʛʝʥʫ. ʋ ʮʠʪʦʧʣʘʟʤʽ ʚʽʜʨʦʩʪʢʽʚ ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ ʟʨʦʩʪʘʣʦ ʯʠʩʣʦ 

ʤʽʢʨʦʧʽʥʦʮʠʪʦʟʥʠʭ ʙʫʣʴʙʘʰʦʢ, ʱʦ ʻ ʦʟʥʘʢʦʶ ʘʢʪʠʚʘʮʽʾ ʪʨʘʥʩʮʝʣʶʣʷʨʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ ʨʝʯʦʚʠʥ ʽ ʝʣʝʢʪʨʦʣʽʪʽʚ ʯʝʨʝʟ ʢʘʧʽʣʷʨʥʫ ʩʪʽʥʢʫ. 

ʅʘ ʪʣʽ ʧʦʻʜʥʘʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʈɽʍɺ ʽ ʢʗɺʂ ʂʂ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʪʝʥʜʝʥʮʽʷ 

ʜʦ ʚʽʜʥʦʚʣʝʥʥʷ ʪʠʧʦʚʦʾ ʩʫʙʤʽʢʨʦʩʢʦʧʽʯʥʦʾ ʘʨʭʽʪʝʢʪʦʥʽʢʠ ʦʨʛʘʥʝʣ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ ʽ 

ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ ʢʨʦʚʦʥʦʩʥʠʭ ʢʘʧʽʣʷʨʽʚ ʤʽʦʢʘʨʜʘ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʪʚʘʨʠʥ ʟ 
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ʤʦʜʝʣʣʶ ɸʆ. ɿʥʠʞʫʚʘʣʘʩʷ ʩʪʫʧʽʥʴ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ ʜʠʩʬʫʥʢʮʽʾ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʨʠʩʪ ʽ ʧʦʷʚʠ ʤʽʪʦʭʦʥʜʨʽʡ ʥʘ ʩʪʘʜʽʾ ʧʦʜʽʣʫ. ɸʢʪʠʚʫʚʘʣʠʩʷ 

ʙʽʦʩʠʥʪʝʪʠʯʥʽ ʽ ʨʝʧʘʨʘʪʠʚʥʽ ʧʨʦʮʝʩʠ ʚ ʩʫʙʢʣʽʪʠʥʥʠʭ ʩʪʨʫʢʪʫʨʘʭ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʣʘ 

ʛʽʧʝʨʪʨʦʬʽʷ ʧʣʘʩʪʠʥʯʘʩʪʦʛʦ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ɻʦʣʴʜʞʽ, ʘ ʪʘʢʦʞ 

ʧʽʜʚʠʱʝʥʥʷ ʚ ʩʘʨʢʦʧʣʘʟʤʽ ʯʠʩʣʘ ʨʠʙʦʩʦʤ, ʧʦʣʽʩʦʤ ʽ ʛʨʘʥʫʣ ʛʣʽʢʦʛʝʥʫ. ɺ 

ʢʘʨʜʽʦʤʽʦʮʠʪʘʭ ʽʥʘʢʪʠʚʫʚʘʣʠʩʷ ʢʘʪʘʙʦʣʽʯʥʽ ʧʨʦʮʝʩʠ, ʚʽʜʟʥʘʯʘʣʘʩʷ ʥʦʨʤʘʣʽʟʘʮʽʷ 

ʣʽʧʽʜʥʦʛʦ ʦʙʤʽʥʫ ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʦʩʝʨʝʜʢʽʚ ʨʦʟʧʫʰʝʥʥʷ 

ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ ʤʝʤʙʨʘʥ. ɺ ʝʥʜʦʪʝʣʽʦʮʠʪʘʭ ʟʨʦʩʪʘʣʘ ʘʢʪʠʚʥʽʩʪʴ 

ʪʨʘʥʩʮʝʣʶʣʷʨʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʨʝʯʦʚʠʥ ʽ ʝʣʝʢʪʨʦʣʽʪʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ 

ʈɽʍɺ (ï120ʦʉ) ʽ ʢʗɺʂ ʂʂ ʥʘ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʨʝʛʫʣʷʪʦʨʥʠʭ 

ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ ʦʙˇʨʫʥʪʦʚʫʶʪʴ 

ʜʦʮʽʣʴʥʽʩʪʴ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʤʝʜʠʯʥʽʡ ʧʨʘʢʪʠʮʽ. ʆʪʨʠʤʘʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ 

ʨʦʟʰʠʨʶʶʪʴ ʫʷʚʣʝʥʥʷ ʧʨʦ ʤʝʭʘʥʽʟʤʠ ʩʘʤʦʩʪʽʡʥʦʾ ʽ ʧʦʻʜʥʘʥʦʾ ʜʽʾ ʈɽʍɺ ʽ ʢʗɺʂ 

ʂʂ ʥʘ ʘʜʘʧʪʘʮʽʡʥʦ-ʢʦʤʧʝʥʩʘʪʦʨʥʽ ʤʦʞʣʠʚʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʪʚʘʨʠʥ ʟ ɸʆ, ʜʦʚʦʜʷʪʴ 

ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʤʦʣʦʜʠʭ ʽ ʣʽʪʥʽʭ ʣʶʜʝʡ, ʷʢʽ ʩʪʨʘʞʜʘʶʪʴ 

ʦʞʠʨʽʥʥʷʤ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʨʠʪʤʽʯʥʽ ʝʢʩʪʨʝʤʘʣʴʥʽ ʭʦʣʦʜʦʚʽ ʚʧʣʠʚʠ, ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʽ 

ʷʜʨʦʚʤʽʩʥʽ ʢʣʽʪʠʥʠ ʢʦʨʜʦʚʦʾ ʢʨʦʚʽ, ʘʣʽʤʝʥʪʘʨʥʝ ʦʞʠʨʽʥʥʷ, ʤʽʦʢʘʨʜ, ʱʫʨʠ. 

 

ʉʇʀʉʆʂ ʇʋɹʃɯʂɸʎɯʁ ɿɼʆɹʋɺɸʏɸ ɿɸ ʊɽʄʆʖ ɼʀʉɽʈʊɸʎɯɰ ʊɸ 

ɺɯɼʆʄʆʉʊɯ ʇʈʆ ɸʇʈʆɹɸʎɯʖ ʈɽɿʋʃʔʊɸʊɯɺ ɼʀʉɽʈʊɸʎɯɰ 

ʅʘʫʢʦʚʽ ʧʨʘʮʽ, ʚ ʷʢʠʭ ʦʧʫʙʣʽʢʦʚʘʥʽ ʦʩʥʦʚʥʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʾ 

 

ʉʪʘʪʪʽ ʫ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ 

1. ʏʝʨʥʷʚʩʢʘʷ ɽɸ, ɹʘʙʠʡʯʫʢ ɺɻ. ʆʩʦʙʝʥʥʦʩʪʠ ʩʦʯʝʪʘʥʥʦʛʦ ʚʣʠʷʥʠʷ 

ʨʠʪʤʠʯʝʩʢʦʛʦ ʵʢʩʪʨʝʤʘʣʴʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ (ï120ʦʉ) ʠ ʢʦʨʜʦʚʦʡ ʢʨʦʚʠ ʥʘ 

ʧʦʢʘʟʘʪʝʣʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ ʫ ʢʨʳʩ ʩ 

ʘʣʠʤʝʥʪʘʨʥʳʤ ʦʞʠʨʝʥʠʝʤ. ɺʝʩʪʥʠʢ ʃʫʛʘʥʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʠʤʝʥʠ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ. ʏʘʩʪʴ 1: ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ. 2014; 2(295): 30ï8. 
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2. ʏʝʨʥʷʚʩʢʘʷ ɽɸ,  ʅʝʚʟʦʨʦʚ ɺʇ,  ɹʘʙʠʡʯʫʢ ɺɻ,  ʄʘʨʪʳʥʦʚʘ ʖɺ, 

ʂʫʣʠʢ ɺɺ. ɼʠʥʘʤʠʢʘ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʳʭ ʧʝʨʝʩʪʨʦʝʢ ʢʘʨʜʠʦʤʠʦʮʠʪʦʚ ʤʠʦʢʘʨʜʘ 

ʤʦʣʦʜʳʭ ʢʨʳʩ ʩ ʘʣʠʤʝʥʪʘʨʥʳʤ ʦʞʠʨʝʥʠʝʤ ʥʘ ʬʦʥʝ ʩʦʯʝʪʘʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ʨʠʪʤʠʯʝʩʢʠʭ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʭʦʣʦʜʦʚʳʭ ʚʦʟʜʝʡʩʪʚʠʡ (ï120ʦʉ) ʠ ʢʦʨʜʦʚʦʡ ʢʨʦʚʠ. 

ɺʽʩʥʠʢ ʧʨʦʙʣʝʤ ʙʽʦʣʦʛʽʾ ʽ ʤʝʜʠʮʠʥʠ. 2015; 4(124): 228ï33. 

3. ʏʝʨʥʷʚʩʢʘʷ ɽɸ,  ʅʝʚʟʦʨʦʚ ɺʇ,  ɹʘʙʠʡʯʫʢ ɺɻ,  ʄʘʨʪʳʥʦʚʘ ʖɺ, 

ʂʫʣʠʢ ɺɺ. ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʵʥʜʦʪʝʣʠʦʮʠʪʦʚ ʢʨʦʚʝʥʦʩʥʳʭ 

ʢʘʧʠʣʣʷʨʦʚ ʤʠʦʢʘʨʜʘ ʤʦʣʦʜʳʭ ʢʨʳʩ ʩ ʘʣʠʤʝʥʪʘʨʥʳʤ ʦʞʠʨʝʥʠʝʤ ʥʘ ʬʦʥʝ 

ʧʨʠʤʝʥʝʥʠʷ ʢʨʠʦʢʦʥʩʝʨʚʠʨʦʚʘʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʢʦʨʜʦʚʦʡ ʢʨʦʚʠ. ʉʚʽʪ ʤʝʜʠʮʠʥʠ ʪʘ 

ʙʽʦʣʦʛʽʾ. 2016; 1(55): 167ï72. 

4. ʏʝʨʥʷʚʩʢʘʷ ɽɸ,  ʅʝʚʟʦʨʦʚ ɺʇ,  ɹʘʙʠʡʯʫʢ ɺɻ,  ʄʘʨʪʳʥʦʚʘ ʖɺ, 

ʂʫʣʠʢ ɺɺ. ʆʩʦʙʝʥʥʦʩʪʠ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʳʭ ʧʝʨʝʩʪʨʦʝʢ ʢʘʨʜʠʦʤʠʦʮʠʪʦʚ 

ʤʠʦʢʘʨʜʘ ʤʦʣʦʜʳʭ ʢʨʳʩ ʩ ʘʣʠʤʝʥʪʘʨʥʳʤ ʦʞʠʨʝʥʠʝʤ ʥʘ ʬʦʥʝ ʚʚʝʜʝʥʠʷ 

ʢʨʠʦʢʦʥʩʝʨʚʠʨʦʚʘʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʢʦʨʜʦʚʦʡ ʢʨʦʚʠ. ɺʽʩʥʠʢ ɺʽʥʥʠʮʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. 2016; 1(1): 27ï31. 

5. ʏʝʨʥʷʚʩʢʘʷ ɽɸ,  ʅʝʚʟʦʨʦʚ ɺʇ,  ɹʘʙʠʡʯʫʢ ɺɻ,  ʄʘʨʪʳʥʦʚʘ ʖɺ, 

ʂʫʣʠʢ ɺɺ. ɼʠʥʘʤʠʢʘ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʳʭ ʧʝʨʝʩʪʨʦʝʢ ʢʘʨʜʠʦʤʠʦʮʠʪʦʚ ʤʠʦʢʘʨʜʘ 

ʤʦʣʦʜʳʭ ʢʨʳʩ ʩ ʘʣʠʤʝʥʪʘʨʥʳʤ ʦʞʠʨʝʥʠʝʤ ʥʘ ʬʦʥʝ ʩʦʯʝʪʘʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ʨʠʪʤʠʯʝʩʢʠʭ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʭʦʣʦʜʦʚʳʭ ʚʦʟʜʝʡʩʪʚʠʡ (ï120ʦʉ) ʠ ʢʦʨʜʦʚʦʡ ʢʨʦʚʠ. 

ɺʽʩʥʠʢ ʧʨʦʙʣʝʤ ʙʽʦʣʦʛʽʾ ʽ ʤʝʜʠʮʠʥʠ. 2016; 1(126): 318ï23. 

6. ʏʝʨʥʷʚʩʢʘʷ ɽɸ, ɹʘʙʠʡʯʫʢ ɺɻ. ʆʩʦʙʝʥʥʦʩʪʠ ʩʪʨʫʢʪʫʨʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʤʠʦʢʘʨʜʘ ʩʪʘʨʳʭ ʢʨʳʩ ʩ ʤʦʜʝʣʴʶ ʘʣʠʤʝʥʪʘʨʥʦʛʦ ʦʞʠʨʝʥʠʷ ʥʘ ʬʦʥʝ 

ʚʚʝʜʝʥʠʷ ʢʨʠʦʢʦʥʩʝʨʚʠʨʦʚʘʥʥʳʭ ʷʜʨʦʩʦʜʝʨʞʘʱʠʭ ʢʣʝʪʦʢ ʢʦʨʜʦʚʦʡ ʢʨʦʚʠ. 

ʋʢʨʘʠʥʩʢʠʡ ʞʫʨʥʘʣ ʤʝʜʠʮʠʥʳ, ʙʠʦʣʦʛʠʠ ʠ ʩʧʦʨʪʘ. 2017; 4(6): 199ï204. 

7. ʏʝʨʥʷʚʩʢʘʷ ɽɸ, ɺʦʣʠʥʘ ɺɺ, ɹʘʙʠʡʯʫʢ ɺɻ. ʉʪʨʫʢʪʫʨʘ ʤʠʦʢʘʨʜʘ 

ʤʦʣʦʜʳʭ ʢʨʳʩ ʩ ʤʦʜʝʣʴʶ ʘʣʠʤʝʥʪʘʨʥʦʛʦ ʦʞʠʨʝʥʠʷ ʥʘ ʬʦʥʝ ʩʦʯʝʪʘʥʥʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʨʠʪʤʠʯʝʩʢʠʭ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʭʦʣʦʜʦʚʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʠ 

ʢʨʠʦʢʦʥʩʝʨʚʠʨʦʚʘʥʥʳʭ ʷʜʨʦʩʦʜʝʨʞʘʱʠʭ ʢʣʝʪʦʢ ʢʦʨʜʦʚʦʡ ʢʨʦʚʠ. ʇʨʦʙʣʝʤʳ 

ʢʨʠʦʙʠʦʣʦʛʠʠ ʠ ʢʨʠʦʤʝʜʠʮʠʥʳ. 2018; (2): 108ï19. (Scopus) 
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8. ʏʝʨʥʷʚʩʢʘʷ ɽɸ, ɹʘʙʠʡʯʫʢ ɺɻ, ʉʠʨʦʪʝʥʢʦ ʃɸ. ʇʦʢʘʟʘʪʝʣʠ ʣʠʧʠʜʥʦʛʦ 

ʧʨʦʬʠʣʷ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʤʦʣʦʜʳʭ ʠ ʩʪʘʨʳʭ ʢʨʳʩ ʩ ʘʣʠʤʝʥʪʘʨʥʳʤ ʦʞʠʨʝʥʠʝʤ ʥʘ 

ʬʦʥʝ ʩʦʯʝʪʘʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʵʢʩʪʨʝʤʘʣʴʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ ʠ ʷʜʨʦʩʦʜʝʨʞʘʱʠʭ 

ʢʣʝʪʦʢ ʢʦʨʜʦʚʦʡ ʢʨʦʚʠ. ʋʢʨʘʠʥʩʢʠʡ ʞʫʨʥʘʣ ʤʝʜʠʮʠʥʳ, ʙʠʦʣʦʛʠʠ ʠ ʩʧʦʨʪʘ. 2019; 

6(22): 356ï61. 

 

ʉʪʘʪʪʽ ʚ ʥʘʫʢʦʚʠʭ ʧʝʨʽʦʜʠʯʥʠʭ ʚʠʜʘʥʥʷʭ ʽʥʰʠʭ ʢʨʘʾʥ 

9. ʈʫʜʥʝʚʘ ʖɺ, ɹʘʙʠʡʯʫʢ ɺɻ, ʏʝʨʥʷʚʩʢʘʷ ɽɸ, ʂʫʣʠʢ ɺɺ, ɹʘʙʠʡʯʫʢ ʃɺ. 

ɺʣʠʷʥʠʝ ʨʠʪʤʠʯʝʩʢʠʭ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʭʦʣʦʜʦʚʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʠ ʢʦʨʜʦʚʦʡ ʢʨʦʚʠ 

ʥʘ ʩʦʩʪʦʷʥʠʝ ʚʝʛʝʪʘʪʠʚʥʦʡ ʨʝʛʫʣʷʮʠʠ ʩʝʨʜʝʯʥʳʤ ʨʠʪʤʦʤ ʫ ʞʠʚʦʪʥʳʭ ʨʘʟʣʠʯʥʳʭ 

ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʚ ʥʦʨʤʝ ʠ ʧʨʠ ʘʣʠʤʝʥʪʘʨʥʦʤ ʦʞʠʨʝʥʠʠ. ɹʠʦʬʠʟʠʢʘ ʞʠʚʦʡ 

ʢʣʝʪʢʠ. 2014; (10): 171ï73. 

 

ʅʘʫʢʦʚʽ ʧʨʘʮʽ, ʷʢʽ ʟʘʩʚʽʯʫʶʪʴ ʘʧʨʦʙʘʮʽʶ ʤʘʪʝʨʽʘʣʽʚ ʜʠʩʝʨʪʘʮʽʾ 

 

ʉʪʘʪʪʽ ʚ ʟʙʽʨʢʘʭ ʤʘʪʝʨʽʘʣʽʚ ʢʦʥʬʝʨʝʥʮʽʡ 

10. ʏʝʨʥʷʚʩʢʘʷ ɽɸ, ɹʘʙʠʡʯʫʢ ɺɻ. ʆʩʦʙʝʥʥʦʩʪʠ ʩʦʩʪʦʷʥʠʷ ʚʝʛʝʪʘʪʠʚʥʦʡ 

ʨʝʛʫʣʷʮʠʠ ʩʝʨʜʝʯʥʳʤ ʨʠʪʤʦʤ ʫ ʢʨʳʩ ʩ ʘʣʠʤʝʥʪʘʨʥʳʤ ʦʞʠʨʝʥʠʝʤ ʥʘ ʬʦʥʝ 

ʨʠʪʤʠʯʝʩʢʠʭ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʭʦʣʦʜʦʚʳʭ ʚʦʟʜʝʡʩʪʚʠʡ (ï120ʦʉ). ɸʜʘʧʪʘʮʠʷ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʢ ʝʩʪʝʩʪʚʝʥʥʳʤ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʤ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ: ʤʘʪ. V 

ʤʝʞʜ. ʥʘʫʯ.-ʧʨʘʢʪ. ʢʦʥʬ. ʛ. ʏʝʣʷʙʠʥʩʢ, ʈʌ, 2ï3.10.2014 ʛ. ʏʝʣʷʙʠʥʩʢ, 2014. ʩ. 239ï

44. 

11. ʏʝʨʥʷʚʩʢʘʷ ɽɸ. ʆʩʦʙʝʥʥʦʩʪʠ ʩʦʩʪʦʷʥʠʷ ʚʝʛʝʪʘʪʠʚʥʦʡ ʠ ʛʫʤʦʨʘʣʴʥʦʡ 

ʨʝʛʫʣʷʮʠʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ ʫ ʢʨʳʩ ʩ ʘʣʠʤʝʥʪʘʨʥʳʤ ʦʞʠʨʝʥʠʝʤ ʥʘ ʬʦʥʝ ʚʚʝʜʝʥʠʷ 

ʢʦʨʜʦʚʦʡ ʢʨʦʚʠ. ɺʘʨʠʘʙʝʣʴʥʦʩʪʴ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ: ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʧʨʠʢʣʘʜʥʳʝ 

ʘʩʧʝʢʪʳ: ʤʘʪ. ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʟʘʦʯʥ. ʥʘʫʯ.-ʧʨʘʢʪ. ʢʦʥʬ. ʛ. ʏʝʙʦʢʩʘʨʳ, ʈʌ, 1.11. 

2014 ʛ. ʏʝʙʦʢʩʘʨʳ, 2014. ʩ. 169ï74. 

12. ʏʝʨʥʷʚʩʢʘʷ ɽɸ, ɹʘʙʠʡʯʫʢ ɺɻ. ʆʩʦʙʝʥʥʦʩʪʠ ʚʣʠʷʥʠʷ ʨʠʪʤʠʯʝʩʢʠʭ 

ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʭʦʣʦʜʦʚʳʭ ʚʦʟʜʝʡʩʪʚʠʡ (ï120ʦʉ) ʥʘ ʩʦʩʪʦʷʥʠʝ ʚʝʛʝʪʘʪʠʚʥʦʡ 

ʥʝʨʚʥʦʡ ʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤ ʫ ʤʦʣʦʜʳʭ ʢʨʳʩ ʩ ʘʣʠʤʝʥʪʘʨʥʳʤ 
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ʦʞʠʨʝʥʠʝʤ. ʉʧʝʮʠʬʠʯʝʩʢʠʝ ʠ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʘʜʘʧʪʘʮʠʠ ʚʦ ʚʨʝʤʷ 

ʩʪʨʝʩʩʘ ʠ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ: ʤʘʪ. ɯɯ ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʡ ʥʘʫʯ.-ʧʨʘʢʪ. ʠʥʪ.-ʢʦʥʬ. ʩ 

ʤʝʞʜ. ʫʯ. ʛ. ɻʦʤʝʣʴ, ɹʝʣʘʨʫʩʴ, 30.11.2016 ʛ. ɻʦʤʝʣʴ, 2016. ʩ. 63ï6. 

13. ʏʝʨʥʷʚʩʢʘʷ ɽɸ, ɹʘʙʠʡʯʫʢ ɺɻ. ʆʩʦʙʝʥʥʦʩʪʠ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʵʥʜʦʪʝʣʠʦʮʠʪʦʚ ʢʨʦʚʝʥʦʩʥʳʭ ʢʘʧʠʣʣʷʨʦʚ ʤʠʦʢʘʨʜʘ ʩʪʘʨʳʭ ʢʨʳʩ 

ʘʣʠʤʝʥʪʘʨʥʳʤ ʦʞʠʨʝʥʠʝʤ ʥʘ ʬʦʥʝ ʩʦʯʝʪʘʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʨʠʪʤʠʯʝʩʢʠʭ 

ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʭʦʣʦʜʦʚʳʭ ʚʦʟʜʝʡʩʪʚʠʡ (ï120ʦʉ) ʠ ʢʦʨʜʦʚʦʡ ʢʨʦʚʠ. ɸʜʘʧʪʘʮʠʷ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʢ ʝʩʪʝʩʪʚʝʥʥʳʤ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʤ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ: ʤʘʪ. Vɯ 

ʤʝʞʜ. ʥʘʫʯ.-ʧʨʘʢʪ. ʢʦʥʬ. ʛ. ʏʝʣʷʙʠʥʩʢ, ʈʌ, 8ï9.10.2016 ʛ. ʏʝʣʷʙʠʥʩʢ, 2016. ʩ. 349ï

54. 

14. ʏʝʨʥʷʚʩʢʘʷ ɽɸ, ɹʘʙʠʡʯʫʢ ɺɻ. ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 

ʵʥʜʦʪʝʣʠʦʮʠʪʦʚ ʢʨʦʚʝʥʦʩʥʳʭ ʢʘʧʠʣʣʷʨʦʚ ʤʠʦʢʘʨʜʘ ʤʦʣʦʜʳʭ ʢʨʳʩ ʩ 

ʘʣʠʤʝʥʪʘʨʥʳʤ ʦʞʠʨʝʥʠʝʤ ʥʘ ʬʦʥʝ ʩʦʯʝʪʘʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʨʠʪʤʠʯʝʩʢʠʭ 

ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʭʦʣʦʜʦʚʳʭ ʚʦʟʜʝʡʩʪʚʠʡ (ï120ʦʉ) ʠ ʢʦʨʜʦʚʦʡ ʢʨʦʚʠ. ɸʢʪʫʘʣʴʥʳʝ 

ʚʦʧʨʦʩʳ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʥʘʫʢʠ ʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ: ʤʘʪ. II ʤʝʞʜ. ʥʘʫʯ.-

ʧʨʘʢʪ. ʢʦʥʬ. ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʠ ʩʪʫʜʝʥʪʦʚ. ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ, ʈʌ, 12ï14.04.2017 ʛ. 

ɽʢʘʪʝʨʠʥʙʫʨʛ, 2017. ʩ. 846ï50. 

15. ʏʝʨʥʷʚʩʢʘʷ ɽɸ, ɹʘʙʠʡʯʫʢ ɺɻ. ʆʩʦʙʝʥʥʦʩʪʠ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʦʡ 

ʘʨʭʠʪʝʢʪʦʥʠʢʠ ʵʥʜʦʪʝʣʠʦʮʠʪʦʚ ʢʨʦʚʝʥʦʩʥʳʭ ʢʘʧʠʣʣʷʨʦʚ ʤʠʦʢʘʨʜʘ ʩʪʘʨʳʭ ʢʨʳʩ ʩ 

ʘʣʠʤʝʥʪʘʨʥʳʤ ʦʞʠʨʝʥʠʝʤ ʥʘ ʬʦʥʝ ʚʚʝʜʝʥʠʷ ʢʨʠʦʢʦʥʩʝʨʚʠʨʦʚʘʥʥʳʭ 

ʷʜʨʦʩʦʜʝʨʞʘʱʠʭ ʢʣʝʪʦʢ ʢʦʨʜʦʚʦʡ ʢʨʦʚʠ. ɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʪʢʘʥʝʚʦʡ ʠ 

ʢʣʝʪʦʯʥʦʡ ʪʨʘʥʩʧʣʘʥʪʦʣʦʛʠʠ: ʤʘʪ. VII ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʩʠʤʧ. ʩ ʤʝʞʜ. ʫʯ. ʛ. 

ɸʩʪʨʘʭʘʥʴ, ʈʌ, 27ï28.04.2017 ʛ. ɸʩʪʨʘʭʘʥʴ, 2017. ʩ. 167ï70. 

16. ʏʝʨʥʷʚʩʢʘʷ ɽɸ, ɹʘʙʠʡʯʫʢ ɺɻ. ʉʪʨʫʢʪʫʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʤʠʦʢʘʨʜʘ 

ʤʦʣʦʜʳʭ ʢʨʳʩ ʩ ʤʦʜʝʣʴʶ ʘʣʠʤʝʥʪʘʨʥʦʛʦ ʦʞʠʨʝʥʠʷ ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ 

ʨʠʪʤʠʯʝʩʢʠʭ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʭʦʣʦʜʦʚʳʭ ʚʦʟʜʝʡʩʪʚʠʡ (ï120ʦʉ). ɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ 

ʙʽʦʣʦʛʽʾ ʪʘ ʤʝʜʠʮʠʥʠ: ʤʘʪ. ɺʩʝʫʢʨ. ʥʘʫʢ. ʢʦʥʬ. ʟ ʜʠʩʪ. ʫʯ. ʤ. ʉʫʤʠ, ʋʢʨʘʾʥʘ, 16ï

17.11.2017 ʤ. ʉʫʤʠ, 2017. ʩ. 53ï5. 

17. ʏʝʨʥʷʚʩʢʘʷ ɽɸ. ʆʩʦʙʝʥʥʦʩʪʠ ʚʣʠʷʥʠʷ ʢʨʠʦʢʦʥʩʝʨʚʠʨʦʚʘʥʥʳʭ 

ʷʜʨʦʩʦʜʝʨʞʘʱʠʭ ʢʣʝʪʦʢ ʢʦʨʜʦʚʦʡ ʢʨʦʚʠ ʥʘ ʩʦʩʪʦʷʥʠʝ ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚʥʦʡ ʠ 
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ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤ ʫ ʤʦʣʦʜʳʭ ʢʨʳʩ ʩ ʘʣʠʤʝʥʪʘʨʥʳʤ ʦʞʠʨʝʥʠʝʤ. 

ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʤʝʜʠʮʠʥʽ: ʜʦʩʚʽʜ ʇʦʣʴʱʽ ʪʘ ʋʢʨʘʾʥʠ: ʤʘʪ. ʤʽʞʥʘʨ. ʥʘʫʢ.-

ʧʨʘʢʪ. ʢʦʥʬ. ʛ. ʃʶʙʣʽʥ, ʈʝʩʧʫʙʣʽʢʘ ʇʦʣʴʱʘ, 28ï29.04.2017 ʛ. ʃʶʙʣʽʥ, 2017. ʩ. 176ï

9. 

18. ʏʝʨʥʷʚʩʢʘʷ ɽɸ, ɹʘʙʠʡʯʫʢ ɺɻ. ʆʩʦʙʝʥʥʦʩʪʠ ʩʪʨʫʢʪʫʨʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʤʠʦʢʘʨʜʘ ʤʦʣʦʜʳʭ ʠ ʩʪʘʨʳʭ ʢʨʳʩ ʩ ʤʦʜʝʣʴʶ ʘʣʠʤʝʥʪʘʨʥʦʛʦ 

ʦʞʠʨʝʥʠʷ ʥʘ ʬʦʥʝ ʨʠʪʤʠʯʝʩʢʠʭ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʭʦʣʦʜʦʚʳʭ ʚʦʟʜʝʡʩʪʚʠʡ (ï120ʦʉ). 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʘʜʘʧʪʘʮʠʠ (ɾʫʯʝʥʢʦʚʩʢʠʝ ʯʪʝʥʠʷ IV). ʏʘʩʪʴ II: ʤʘʪ. 

ʤʝʞʜ. ʥʘʫʯ.-ʧʨʘʢʪ. ʢʦʥʬ.ʛ. ɹʝʣʛʦʨʦʜ, ʈʌ, 24ï26.09.2018 ʛ. ɹʝʣʛʦʨʦʜ, 2018. ʩ. 326ï

9. 

19. ʏʝʨʥʷʚʩʢʘʷ ɽɸ. ʉʦʜʝʨʞʘʥʠʝ ʪʠʨʝʦʠʜʥʳʭ ʠ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʤʦʣʦʜʳʭ ʠ ʩʪʘʨʳʭ ʢʨʳʩ ʩ ʘʣʠʤʝʥʪʘʨʥʳʤ ʦʞʠʨʝʥʠʝʤ ʥʘ ʬʦʥʝ 

ʩʦʯʝʪʘʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʵʢʩʪʨʝʤʘʣʴʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ ʠ ʷʜʨʦʩʦʜʝʨʞʘʱʠʭ ʢʣʝʪʦʢ 

ʢʦʨʜʦʚʦʡ ʢʨʦʚʠ. ʇʨʠʨʦʜʥʠʯʽ ʥʘʫʢʠ: ʽʩʪʦʨʽʷ, ʩʫʯʘʩʥʽʩʪʴ, ʤʘʡʙʫʪʥʻ, ʜʦʩʚʽʜ ɭʉ: ʤʘʪ. 

ʤʽʞʥʘʨ. ʥʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬ. ʤ. ɺʣʦʮʣʘʚʝʢ, ʈʝʩʧʫʙʣʽʢʘ ʇʦʣʴʱʘ, 27ï28.09.2019 ʤ. 

ɺʣʦʮʣʘʚʝʢ, 2019. ʩ. 147ï50. 

20. ʂʫʣʠʢ ɺɺ, ʏʝʨʥʷʚʩʢʘʷ ɽɸ, ɹʘʙʠʡʯʫʢ ɺɻ, ʄʘʤʦʥʪʦʚ ɺɺ, ɹʘʙʠʡʯʫʢ 

ɸɺ. ɺʣʠʷʥʠʝ ʨʠʪʤʠʯʝʩʢʦʛʦ ʵʢʩʪʨʝʤʘʣʴʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ ʥʘ ʩʦʩʪʦʷʥʠʝ ʣʠʧʠʜʥʦʛʦ 

ʧʨʦʬʠʣʷ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʩʪʘʨʳʭ ʢʨʳʩ ʚ ʥʦʨʤʝ ʠ ʧʨʠ ʘʣʠʤʝʥʪʘʨʥʦʤ ʦʞʠʨʝʥʠʠ. 

ʇʨʠʨʦʜʥʠʯʽ ʥʘʫʢʠ: ʽʩʪʦʨʽʷ, ʩʫʯʘʩʥʽʩʪʴ, ʤʘʡʙʫʪʥʻ, ʜʦʩʚʽʜ ɭʉ: ʤʘʪ. ʤʽʞʥʘʨ. ʥʘʫʢ.-

ʧʨʘʢʪ. ʢʦʥʬ. ʤ. ɺʣʦʮʣʘʚʝʢ, ʈʝʩʧʫʙʣʽʢʘ ʇʦʣʴʱʘ, 27ï28.09.2019 ʤ. ɺʣʦʮʣʘʚʝʢ, 2019. 

ʩ. 136ï40. 

ʊʝʟʠ ʥʘʫʢʦʚʠʭ ʜʦʧʦʚʽʜʝʡ ʢʦʥʬʝʨʝʥʮʽʡ 

21. ʏʝʨʥʷʚʩʢʘʷ ɽɸ, ɹʘʙʠʡʯʫʢ ɺɻ. ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 

ʢʘʨʜʠʦʤʠʦʮʠʪʦʚ ʤʠʦʢʘʨʜʘ ʤʦʣʦʜʳʭ ʢʨʳʩ ʩ ʘʣʠʤʝʥʪʘʨʥʳʤ ʦʞʠʨʝʥʠʝʤ ʥʘ ʬʦʥʝ 

ʧʨʠʤʝʥʝʥʠʷ ʨʠʪʤʠʯʝʩʢʠʭ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʭʦʣʦʜʦʚʳʭ ʚʦʟʜʝʡʩʪʚʠʡ (ï120ʦʉ). 

ɹʽʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ï 2016: ʪʝʟʠ ʥʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬ. ʜʣʷ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ ʽ 

ʩʪʫʜʝʥʪʽʚ. ʤ. ɾʠʪʦʤʠʨ, ʋʢʨʘʾʥʘ, 10ï11.03.2016 ʛ. ɾʠʪʦʤʠʨ. 2016. ʩ. 292ï94. 

22. ʏʝʨʥʷʚʩʢʘʷ ɽɸ. ʉʪʨʫʢʪʫʨʘ ʤʠʦʢʘʨʜʘ ʤʦʣʦʜʳʭ ʢʨʳʩ ʩ ʤʦʜʝʣʴʶ 

ʘʣʠʤʝʥʪʘʨʥʦʛʦ ʦʞʠʨʝʥʠʷ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʢʨʠʦʢʦʥʩʝʨʚʠʨʦʚʘʥʥʳʭ 



12 

ʷʜʨʦʩʦʜʝʨʞʘʱʠʭ ʢʣʝʪʦʢ ʢʦʨʜʦʚʦʡ ʢʨʦʚʠ. ɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʩʫʯʘʩʥʦʾ ʙʽʦʭʽʤʽʾ ʪʘ 

ʢʣʽʪʠʥʥʦʾ ʙʽʦʣʦʛʽʾ: ʤʘʪ. 4-ʾ ʤʽʞʥʘʨ. ʥʘʫʢ. ʢʦʥʬ. ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ, 5ï6.10.2017 ʤ. 

ɼʥʽʧʨʦ, 2017. ʩ. 245ï47. 

23. ʏʝʨʥʷʚʩʢʘʷ ɽɸ, ɹʘʙʠʡʯʫʢ ɺɻ. ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 

ʵʥʜʦʪʝʣʠʦʮʠʪʦʚ ʢʨʦʚʝʥʦʩʥʳʭ ʢʘʧʠʣʣʷʨʦʚ ʤʠʦʢʘʨʜʘ ʩʪʘʨʳʭ ʢʨʳʩ ʩ ʘʣʠʤʝʥʪʘʨʥʳʤ 

ʦʞʠʨʝʥʠʝʤ ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ ʨʠʪʤʠʯʝʩʢʠʭ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʭʦʣʦʜʦʚʳʭ 

ʚʦʟʜʝʡʩʪʚʠʡ (ï120ʦʉ). ʌʫʥʜʘʤʝʥʪʘʣʴʥʽ ʪʘ ʧʨʠʢʣʘʜʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʙʽʦʣʦʛʽʾ ʪʘ 

ʝʢʦʣʦʛʽʾ: ʤʘʪ. IV ʤʽʞʥʘʨ. ʥʘʫʢ. ʢʦʥʬ. ʤ. ɺʽʥʥʠʮʷ, ʋʢʨʘʾʥʘ, 12ï14.04.2016 ʤ. 

ɺʽʥʥʠʮʷ, 2016. ʩ. 374ï75. 

24. ʏʝʨʥʷʚʩʢʘʷ ɽɸ, ɹʘʙʠʡʯʫʢ ɺɻ. ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʥʘʷ ʘʨʭʠʪʝʢʪʦʥʠʢʘ 

ʵʥʜʦʪʝʣʠʦʮʠʪʦʚ ʢʨʦʚʝʥʦʩʥʳʭ ʢʘʧʠʣʣʷʨʦʚ ʤʠʦʢʘʨʜʘ ʤʦʣʦʜʳʭ ʢʨʳʩ ʩ 

ʘʣʠʤʝʥʪʘʨʥʳʤ ʦʞʠʨʝʥʠʝʤ ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ ʨʠʪʤʠʯʝʩʢʠʭ ʵʢʩʪʨʝʤʘʣʴʥʳʭ 

ʭʦʣʦʜʦʚʳʭ ʚʦʟʜʝʡʩʪʚʠʡ (ï120ʦʉ). Actualscience. 2015; 5(5): 12ï3. 

25. ʏʝʨʥʷʚʩʢʘʷ ɽɸ, ɹʘʙʠʡʯʫʢ ɺɻ. ʆʩʦʙʝʥʥʦʩʪʠ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʳʭ 

ʧʝʨʝʩʪʨʦʝʢ ʢʘʨʜʠʦʤʠʦʮʠʪʦʚ ʤʠʦʢʘʨʜʘ ʩʪʘʨʳʭ ʢʨʳʩ ʩ ʘʣʠʤʝʥʪʘʨʥʳʤ ʦʞʠʨʝʥʠʝʤ 

ʥʘ ʬʦʥʝ ʚʚʝʜʝʥʠʷ ʢʨʠʦʢʦʥʩʝʨʚʠʨʦʚʘʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʢʦʨʜʦʚʦʡ ʢʨʦʚʠ. ɸʢʪʫʘʣʴʥʽ 

ʧʠʪʘʥʥʷ ʨʦʟʚʠʪʢʫ ʙʽʦʣʦʛʽʾ ʪʘ ʝʢʦʣʦʛʽʾ: ʤʘʪ. ʤʽʞʥʘʨ. ʥʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬ. ʤ. ɺʽʥʥʠʮʷ, 

ʋʢʨʘʾʥʘ, 3ï7.10.2016 ʤ. ɺʽʥʥʠʮʷ, 2016. ʩ. 465ï8. 

26. ʏʝʨʥʷʚʩʢʘʷ ɽɸ, ɹʘʙʠʡʯʫʢ ɺɻ. ɺʣʠʷʥʠʝ ʢʨʠʦʢʦʥʩʝʨʚʠʨʦʚʘʥʥʦʡ 

ʢʦʨʜʦʚʦʡ ʢʨʦʚʠ ʥʘ ʩʦʩʪʦʷʥʠʝ ʚʝʛʝʪʘʪʠʚʥʦʡ ʨʝʛʫʣʷʮʠʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ ʫ ʢʨʳʩ ʩ 

ʘʣʠʤʝʥʪʘʨʥʳʤ ʦʞʠʨʝʥʠʝʤ. ʇʨʦʙʣʝʤʳ ʢʨʠʦʙʠʦʣʦʛʠʠ ʠ ʢʨʠʦʤʝʜʠʮʠʥʳ. 2016; (2): 

171. (Scopus) 

27. ʏʝʨʥʷʚʩʢʘʷ ɽɸ, ɹʘʙʠʡʯʫʢ ɺɻ. ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 

ʢʘʨʜʠʦʤʠʦʮʠʪʦʚ ʤʠʦʢʘʨʜʘ ʩʪʘʨʳʭ ʢʨʳʩ ʩ ʘʣʠʤʝʥʪʘʨʥʳʤ ʦʞʠʨʝʥʠʝʤ ʧʦʩʣʝ 

ʨʠʪʤʠʯʝʩʢʠʭ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʭʦʣʦʜʦʚʳʭ ʚʦʟʜʝʡʩʪʚʠʡ. ʇʨʦʙʣʝʤʳ ʩʪʘʨʝʥʠʷ ʠ 

ʜʦʣʛʦʣʝʪʠʷ, ʧʨʠʣʦʞʝʥʠʝ. 2016; (25): 43ï4. 

28. ʏʝʨʥʷʚʩʢʘʷ ɽɸ, ɹʘʙʠʡʯʫʢ ɺɻ. ʉʪʨʫʢʪʫʨʘ ʤʠʦʢʘʨʜʘ ʩʪʘʨʳʭ ʢʨʳʩ ʩ 

ʤʦʜʝʣʴʶ ʘʣʠʤʝʥʪʘʨʥʦʛʦ ʦʞʠʨʝʥʠʷ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʢʨʠʦʢʦʥʩʝʨʚʠʨʦʚʘʥʥʳʭ 
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ANNOTATION  

Cherniavska O.O. Effect of rhythmic extreme cryoexposures and cord  blood on 

the state of regulatory systems of rat body in alimentary obesity. ï The qualifying 

scientific paper as a manuscript. 

Thesis for the degree of Candidate of Biological Sciences (Philosophy Doctor) in 

specialty 03.00.19 "Cryobiology". ï Institute for Problems of Cryobiology and 

Cryomedicine of the National Academy of Sciences  of Ukraine, Kharkiv, 2019. 

 

The WHO Expert Committee estimates the obesity to be a non-communicable 

"epidemic of the 21st century" and one of the major risk factors for mortality on the 

planet. Obesity is called "disease of diseases" because it is accompanied by  the ones of 

the cardiovascular system (arterial hypertension, atherosclerosis, coronary heart disease, 

stroke), musculoskeletal system, insulin-dependent Diabetes mellitus. 

Currently in medicine there are different views on the treatment and rehabilitation 

of overweight and obese patients. It is known that the use of just one treatment factor in 

the therapy of obesity is often insufficient, due to the fact that this disease causes the 

development of many concomitant pathologies: metabolic disorders, decreased overall 

resistance of the body, hormonal imbalance, psychosomatic disorders. Therefore, it is 

important to look for new conceptual approaches to the pathogenetic drug-free therapy 

of obesity. Cryotherapy based on the whole body  cold exposure, inducing positive 

changes at the body level, may be one of these approaches. The main mechanisms of 

preventive and therapeutic action of extreme cryotherapy are related to stimulation of 

physiological reserves of the body, optimization of neurohumoral regulation and 

metabolism, increase of nonspecific resistance. In addition, biological agents (cells, 

tissues, plant and animal extracts) can be used to improve self-regulation. Cell therapy 

with using stem cells (SCs) is one of the most promising areas for the development of 

medicine, which allows to obtain qualitatively new clinical results in various fields of 

medicine. Scientific discoveries of the last decades prove a high medical and biological 

value of the cord blood (CB) as an important source of biologically active substances, 

growth factors and SCs, which are successfully applied  in treatment of various 
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pathologies, including the diseases of the cardiovascular system, which often 

accompany obesity. To date, the fundamental investigations,  revealing the peculiarities 

of physiological responses of the body to rhythmic extreme cooling and the introduction 

of the cord blood nucleated cells (CBNCs) in obesity are absent. 

In connection with the above, the prerequisites for studying the mechanisms of 

action of rhythmic extreme cold exposures  (RECE) (ï120ÁC), cryopreserved cord 

blood nucleated cells of (cCBNCs) and their combination on structural and functional 

state of the regulatory systems of rats with a simulated alimentary obesity (AO) appear. 

For the first time in the thesis  the AO model shows the efficiency of independent 

and combined use of RECE (ï120ÁC) and cCBNCs to correct the structural and 

functional disorders that occur in regulatory systems of experimental animals, especially 

in the age aspect. 

To evaluate the state of regulatory systems of young and aged rats with simulated 

AO before and after the independent and combined use of RECE and cCBNCs a 

spectral analysis of heart rate variability (HRV) was performed, the dynamics of 

changes in lipid profile and hormone levels (thyroid) were determined. Using 

histological, histochemical and ultramicroscopic methods, the myocardium structure as 

one of the major markers of AO development was investigated. All  the studies except 

spectral analysis of HRV were performed the following day, one week and one month 

after the effects. 

Spectral analysis  has demonstrated that in young and aged rats with simulated 

AO a statistically significant decrease for all the investigated HRV parameters relative 

to the control (2 and 2.8 times, respectively) was found. The values of spectral total 

power (TP) of neurohumoral regulation decreased as a result of the reduced tone of the 

sympathetic and parasympathetic components  of autonomic nervous system (ANS) (LF 

and HF component), as well as the humoral level of regulation (VLF component). 

For the first time, it has been found that the use of RECE, cCBNCs and their 

combination, significantly increased the adaptation and compensatory capacity of the 

animals with AO, regardless of their age, by increasing the activity of both the 

vegetative centers and humoral level of regulation. In this case, the combined use of 
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RECE and cCBNCS had the most pronounced positive impact on the state of regulatory 

systems of experimental animals. A month later, in young rats, the TP increased 6 and 

10.7 times relative to the control and control with AO, and 4.9 and 13.8 times, 

respectively, in aged rats. 

It has been shown that in young and aged rats the AO development resulted in a 

statistically significant increase in body weight in 1.7 times (by 69%) and in 1.5 times 

(by 47.8%) versus the initial weight), hyperlipidemia appearance the shift of  lipid 

profile towards atherogenicity. The level of total cholesterol (TC) increased relative to 

the control values in 1.9 times in young and in  1.4 times in aged rats, low density 

lipoprotein cholesterol (LDLC) enhanced in 2.2 and 1.5 times, respectively, and the 

coefficient of atherogenicity (CA) in 1.2 and 1.6 times. The described changes of 

lipidogram were more pronounced in aged animals. 

For the first time, it has been found that the independent and to a greater extent 

the combined use of RECE (ï120ÁC) and cCBNCs contributed to a slight decrease in 

body weight, normalization of the serum lipid profile of young and  aged rats with the 

modeled AO, bringing their closer to the indices  of control animals with no obesity. On 

the background of the combined action of the two methods for controlling the AO, an 

atherogenic risk was reduced as a result of decrease in the level of TC (in young by 1.9 

and 2.6 times in aged rats), LDCL (by 2.4 and 6.9 times, respectively), CA (1.3 and 

10.5 times) and due to a rise in high-density lipoprotein cholesterol (HDLC) by 1.5 

times in aged rats, which performs in the body an important function associated with 

maintaining lipid homeostasis. 

It was found that in young and aged rats with simulated AO as a result of 

decreased secretion of thyroid (T3 total triiodothyronine in 1.4 and T4 thyroxine in 1.3 

times) and sexual (testosterone ï Ts 2.6 and 1.8 times ) hormones decreased a 

functional activity of both thyroid and reproductive glands. These disorders were more 

pronounced in aged animals. 

For the first time, it has been demonstrated that independent and to a greater 

extent combined use of RECE (ï120ÁC) and cCBNCs restored the thyroid hormone 

synthesizing ability, increasing its functional activity, normalizing the level of Ts, 



17 

thereby enhancing an adaptation  and compensatory capacity of experimental animals 

with obesity independently on their age. 

According to the results of histological examination, the morphological picture of 

the tissues and vessels of the myocardium of young and aged rats with the simulated 

AO was characterized by the presence of the  signs indicating circulatory disorders. 

There were plethora and vascular thrombosis, diapedetic hemorrhage, myocardial 

hypertrophy, interstitial and perivascular edema, growth of fibrous stroma structures 

(focal cardiosclerosis). The degree of obesity, detected by a specific staining  on neutral 

fats with oil red, was much higher in aged versus  young animals. In the first case there 

was a macrovesicular steatosis on  the background of dustlike and microvesicular one, 

and in the second  just dustlike and microvesicular steatosis. 

It has been for the first time  discovered that the use of 9 RECE sessions had a 

positive effect on morphological structure of the cardiac muscle of young and aged 

animals with the modeled AO. Myocardial tissue trophy by increasing the number of 

capillaries, reducing the number of interstitial edema and cardiosclerosis foci has been 

improved. Structural manifestations of lipidosis were decreased and they acquired 

features of the reverse process. 

On the background of the introduced CCBNCs in cardiomyocytes hypertrophy of 

muscle fibers was observed, sometimes there was no transverse striation. All large 

vessels were full-blooded, characterized with a normal shape of the lumen, uniformly 

thickened walls. Moderate perivascular edema and cardiosclerosis were found around 

the vessels, with no lympho-histiocytic infiltrates. The degree of myocardial fat 

dystrophy decreased significantly. 

The combined use of RECE and CCBNCs caused significant structural re-

arrangements of the myocardial compensatory character. Morphofunctional signs of 

interstitial edema, cardiosclerosis, and myocardial hypertrophy were poorly expressed. 

In the interstitial connective tissue, diffuse distribution of histiocytes, proliferation of 

fibroblasts, an appearance of the newly formed capillaries were observed, that testified 

to the improvement of blood circulation and cardiac muscle trophic due to a 
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compensatory development of neoangiogenesis processes. In this case, lipidosis was 

reduced so much that it acquired the features of the reverse process. 

Electron microscopic examination of tissues and vessels of the myocardium, both 

of young and aged rats with the simulated AO revealed dystrophic and destructive 

changes of their organelles. Catabolic processes developed, as evidenced by the 

appearance of a large number of inclusions of lipids, lipofuscin and secondary 

lysosomes in cytoplasm. Metabolic activity of the heart muscle decreased as a result of 

mitochondrial dysfunction, as well as because of reduced number of ribosomes, 

polysomes and glycogen granules in sarcoplasm. 

For the first time, it has been noted that after  independent administration of just 

RECE and just cCBNCs, there were the rearrangements of a compensatory type, such as 

an increase in the number of mitochondria and cristae  in them, a decrease in the 

number of destruction foci and degeneratively altered mitochondria. The processes of 

proliferation of mitochondria were activated, that was structurally manifested by the 

appearance of organelles having a "dumbbell" shape and constrictions. Metabolic 

activity of cardiomyocytes was increased due to the appearance of ribosomes, polys and 

glycogen granules in  sarcoplasm. In cytoplasm of endothelial cell processes, the 

number of micropinocytotic vesicles increased, which is a sign of activation of 

transcellular transport of substances and electrolytes through the capillary wall. 

On the background of the combined use of RECE and cCBNCs, there was a 

tendency to restore the typical submicroscopic architecture of cardiomyocyte organelles 

and endothelial cells of the myocardial blood capillaries of young and  aged animals 

with simulated AO. The degree of mitochondrial dysfunction decreased with a rise in 

the number of cristae and appearance of mitochondria at the stage of division. 

Biosynthetic and reparative processes in subcellular structures were activated, as 

evidenced by the hypertrophy of the Golgi lamellar cytoplasmic complex, as well as an 

increase in the number of ribosomes, polysomes and glycogen granules in sarcoplasm. 

Catabolic processes were inactivated in cardiomyocytes, lipid metabolism was 

normalized by reducing the loosening of intracellular membranes. In endothelial cells an 

activity of transcellular transport of substances and electrolytes was increased. 
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Thus, the results of studying the effect of RECE (ï120ÁC) and cCBNCs on 

structural and functional state of the regulatory systems of young and aged rats with 

simulated AO substantiate the feasibility of their use in medical practice. The obtained 

experimental data expand the understanding of the mechanisms of independent and 

combined effect of RECE and cCBNCs on adaptation-compensatory capacity of the 

animals with AO, prove the prospects of their application in young and elderly people 

suffering from obesity. 

Keywords: rhythmic extreme cold effects, cryopreserved cord blood nucleated 

cells, alimentary obesity, myocardium, rats. 
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ʍʉʃʇɼʅʑ ï ʭʦʣʝʩʪʝʨʠʥ ʣʽʧʦʧʨʦʪʝʾʥʽʚ ʜʫʞʝ ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ 

ʎʅʉ ï ʮʝʥʪʨʘʣʴʥʘ ʥʝʨʚʦʚʘ ʩʠʩʪʝʤʘ 

HF ï ʧʦʪʫʞʥʽʩʪʴ ʚʠʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʩʧʝʢʪʨʘ ɺʉʈ 

LF ï ʧʦʪʫʞʥʽʩʪʴ ʥʠʟʴʢʦʯʘʩʪʦʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʩʧʝʢʪʨʘ ɺʉʈ 

TP ï ʟʘʛʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʩʧʝʢʪʨʘ ɺʉʈ 

VLF ï ʧʦʪʫʞʥʽʩʪʴ ʜʫʞʝ ʥʠʟʴʢʦʯʘʩʪʦʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʩʧʝʢʪʨʘ ɺʉʈ 
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ɺʉʊʋʇ 

ʆʙ̌ʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɿʘ ʜʘʥʠʤʠ ɺʩʝʩʚʽʪʥʴʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ (ɺʆʆɿ) ʥʘʜʤʽʨʥʘ ʚʘʛʘ ʽ ʦʞʠʨʽʥʥʷ ʚʠʟʥʘʥʦ 

ʥʝʽʥʬʝʢʮʽʡʥʦʶ ʝʧʽʜʝʤʽʻʶ XXI ʩʪʦʣʽʪʪʷ ʽ ʧ'ʷʪʠʤ ʟʘ ʟʥʘʯʠʤʽʩʪʶ ʬʘʢʪʦʨʦʤ ʨʠʟʠʢʫ 

ʩʤʝʨʪʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʧʣʘʥʝʪʠ [1, 2, 3, 4]. ɼʦʩʣʽʜʞʝʥʥʷ ʝʧʽʜʝʤʽʦʣʦʛʽʾ ʜʘʥʦʾ 

ʧʘʪʦʣʦʛʽʾ ʚʝʜʫʪʴʩʷ ʜʫʞʝ ʰʠʨʦʢʦ ʽ ʾʭ ʨʝʟʫʣʴʪʘʪʠ ʧʨʘʢʪʠʯʥʦ ʧʦʚʩʶʜʥʦ ʚʝʣʴʤʠ 

ʥʝʚʪʽʰʥʽ. ɿʨʦʩʪʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘ ʦʞʠʨʽʥʥʷ ʧʨʠʟʚʝʣʦ ʜʦ ʟʥʘʯʥʦʛʦ 

ʟʙʽʣʴʰʝʥʥʷ ʥʘʫʢʦʚʠʭ ʽʥʪʝʨʝʩʽʚ ʧʦʚ'ʷʟʘʥʠʭ ʽʟ ʟ'ʷʩʫʚʘʥʥʷʤ ʧʨʠʯʠʥ ʽ ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ 

ʤʝʭʘʥʽʟʤʽʚ ʨʦʟʚʠʪʢʫ ʮʴʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ [5, 6, 7]. 

ʆʞʠʨʽʥʥʷ ï ʭʨʦʥʽʯʥʝ ʧʦʣʽʝʪʽʦʣʦʛʽʯʥʝ ʨʝʮʠʜʠʚʫʶʯʝ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʜʤʽʨʥʠʤ ʚʽʜʢʣʘʜʝʥʥʷʤ ʞʠʨʫ ʚ ʦʨʛʘʥʽʟʤʽ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ 

ʟʥʠʞʝʥʥʷ ʷʢʦʩʪʽ ʽ ʟʤʝʥʰʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʞʠʪʪʷ ʟʘ ʨʘʭʫʥʦʢ ʯʘʩʪʦʛʦ ʚʠʥʠʢʥʝʥʥʷ 

ʚʘʞʢʠʭ ʩʫʧʫʪʥʽʭ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ, ʪʘʢʠʭ ʷʢ ʽʰʝʤʽʯʥʘ ʭʚʦʨʦʙʘ ʩʝʨʮʷ (ɯʍʉ), 

ʘʨʪʝʨʽʘʣʴʥʘ ʛʽʧʝʨʪʝʥʟʽʷ (ɸɻ), ʽʥʩʫʣʽʥʦʥʝʟʘʣʝʞʥʠʡ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ʪʘ ʪ.ʧ. [8]. ʇʨʠ 

ʮʴʦʤʫ ʧʝʨʚʠʥʥʝ ʦʞʠʨʽʥʥʷ ʘʣʽʤʝʥʪʘʨʥʦ-ʢʦʥʩʪʠʪʫʮʽʦʥʘʣʴʥʦʾ ʧʨʠʨʦʜʠ ʻ ʥʘʡʙʽʣʴʰ 

ʧʦʰʠʨʝʥʠʤ ʽ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ 70ï85% ʚʠʧʘʜʢʽʚ [9, 10]. 

ʈʦʟʚʠʪʦʢ ʘʣʽʤʝʥʪʘʨʥʦʛʦ ʦʞʠʨʽʥʥʷ (ɸʆ) ʤʦʞʝ ʙʫʪʠ ʦʙʫʤʦʚʣʝʥʠʡ ʚʧʣʠʚʦʤ ʷʢ 

ʝʥʜʦʛʝʥʥʠʭ (ʛʝʥʝʪʠʯʥʠʭ, ʬʽʟʽʦʣʦʛʽʯʥʠʭ, ʧʦʚʝʜʽʥʢʦʚʠʭ), ʪʘʢ ʽ ʝʢʟʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ 

(ʩʧʦʩʽʙ ʞʠʪʪʷ, ʥʝʘʜʝʢʚʘʪʥʝ ʭʘʨʯʫʚʘʥʥʷ, ʩʦʮʽʘʣʴʥʠʡ ʩʪʘʪʫʩ, ʝʢʦʥʦʤʽʯʥʠʡ 

ʜʦʙʨʦʙʫʪ). ʇʨʠ ɸʆ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʙʫʜʦʚʘ ʭʘʨʘʢʪʝʨʫ ʽ ʰʚʠʜʢʦʩʪʽ ʦʙʤʽʥʥʠʭ 

ʧʨʦʮʝʩʽʚ ʚ ʦʨʛʘʥʽʟʤʽ, ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʧʽʜʪʨʠʤʢʫ ʧʦʩʪʽʡʥʦʾ ʤʘʩʠ ʪʽʣʘ, ʘ ʙʘʣʘʥʩ 

ʧʨʦʮʝʩʽʚ çʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ï ʝʥʝʨʛʦʚʠʪʨʘʪʠè ʟʤʽʱʝʥʠʡ ʚ ʩʪʦʨʦʥʫ ʘʙʩʦʣʶʪʥʦʛʦ 

ʘʙʦ ʚʽʜʥʦʩʥʦʛʦ ʧʨʝʚʘʣʶʚʘʥʥʷ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʥʘʜ ʝʥʝʨʛʦʚʠʪʨʘʪʘʤʠ [11, 12]. 

ɺ ʜʘʥʠʡ ʯʘʩ ʚ ʤʝʜʠʮʠʥʽ ʽʩʥʫʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʠʭ ʧʦʛʣʷʜʽʚ ʥʘ 

ʦʨʛʘʥʽʟʘʮʽʶ ʣʽʢʫʚʘʥʥʷ ʪʘ ʨʝʘʙʽʣʽʪʘʮʽʶ ʧʘʮʽʻʥʪʽʚ ʟ ʥʘʜʤʽʨʥʦʶ ʤʘʩʦʶ ʪʽʣʘ ʪʘ 

ʦʞʠʨʽʥʥʷʤ. ʉʫʯʘʩʥʘ ʢʦʥʮʝʧʮʽʷ ʪʝʨʘʧʽʾ ʦʞʠʨʽʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʠʭ (ʜʽʻʪʦʪʝʨʘʧʽʷ, ʬʽʟʠʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʤʦʪʠʚʘʮʽʡʥʝ ʥʘʚʯʘʥʥʷ), 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʠʭ ʽ ʭʽʨʫʨʛʽʯʥʠʭ ʤʝʪʦʜʽʚ ʣʽʢʫʚʘʥʥʷ, ʟ ʤʝʪʦʶ ʦʧʪʠʤʽʟʘʮʽʾ ʦʙʤʽʥʫ 

ʨʝʯʦʚʠʥ, ʟʤʝʥʰʝʥʥʷ ʤʘʩʠ ʪʽʣʘ, ʟʥʠʞʝʥʥʷ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʘʩʦʮʽʡʦʚʘʥʠʭ 
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ʟʘʭʚʦʨʶʚʘʥʴ ʽ ʫʩʢʣʘʜʥʝʥʴ. ʆʜʥʘʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʪʝʨʘʧʽʾ ʦʞʠʨʽʥʥʷ ʪʽʣʴʢʠ ʷʢʦʛʦʩʴ 

ʦʜʥʦʛʦ ʣʽʢʫʚʘʣʴʥʦʛʦ ʬʘʢʪʦʨʫ ʥʘʡʯʘʩʪʽʰʝ ʚʠʷʚʣʷʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʽʤ [13, 14]. 

ʊʦʤʫ ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʠʤ ʜʣʷ ʤʝʜʠʢʦ-ʙʽʦʣʦʛʽʯʥʦʛʦ ʧʨʦʬʽʣʶ ʻ ʧʦʰʫʢ 

ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʚʧʣʠʚʫ, ʟʜʘʪʥʠʭ ʥʘʜʘʚʘʪʠ ʩʪʠʤʫʣʶʶʯʠʡ ʚʧʣʠʚ ʥʘ ʢʦʤʧʝʥʩʘʪʦʨʥʦ-

ʨʝʛʫʣʷʪʦʨʥʽ ʤʦʞʣʠʚʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʧʨʠ ɸʆ [15]. ʉʝʨʝʜ ʪʘʢʠʭ ʟʘʩʦʙʽʚ ʦʩʦʙʣʠʚʝ 

ʤʽʩʮʝ ʥʘʣʝʞʠʪʴ ʬʘʢʪʦʨʘʤ ʬʽʟʠʯʥʦʾ ʧʨʠʨʦʜʠ çʟʘʛʘʣʴʥʦʾè ʜʽʾ, ʱʦ ʽʥʜʫʢʫʶʪʴ 

ʧʦʟʠʪʠʚʥʽ ʟʨʫʰʝʥʥʷ ʥʘ ʨʽʚʥʽ ʦʨʛʘʥʽʟʤʫ. 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ ʩʘʤʦʨʝʛʫʣʷʮʽʾ ʦʨʛʘʥʽʟʤʫ, ʱʦ ʬʦʨʤʫʶʪʴ 

ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ, ʻ ʘʜʘʧʪʘʮʽʷ ʽ ʛʦʤʝʦʩʪʘʟ [16]. ʋ ʚʽʪʯʠʟʥʷʥʽʡ ʤʝʜʠʯʥʽʡ ʥʘʫʮʽ ʽ 

ʧʨʘʢʪʠʮʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ ʩʪʘʣʦ ʚʞʝ ʪʨʘʜʠʮʽʡʥʠʤ ʧʦʚ'ʷʟʫʚʘʪʠ ʩʪʘʥ ʟʜʦʨʦʚ'ʷ, 

ʭʚʦʨʦʙʠ ʽ ʧʝʨʝʭʽʜʥʽ ʤʽʞ ʥʠʤʠ ʩʪʘʥʠ ʟ ʨʽʚʥʝʤ ʘʜʘʧʪʘʮʽʾ [17]. ʇʨʠ ʮʴʦʤʫ ʦʜʥʠʤ ʟ 

ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ʨʽʚʥʷ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ ʟ ʪʦʯʢʠ ʟʦʨʫ ʘʜʘʧʪʘʮʽʡʥʦʾ ʤʝʜʠʮʠʥʠ ʻ 

ʜʦʩʣʽʜʞʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʦʨʛʘʥʽʟʤʫ ʟʘ ʧʝʚʥʠʤʠ ʘʜʘʧʪʘʮʽʡʥʠʤʠ 

ʨʝʘʢʮʽʷʤʠ ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ ʨʝʘʢʪʠʚʥʦʩʪʽ [15, 18]. 

ʍʦʣʦʜʦʚʽ ʚʧʣʠʚʠ ï ʮʝ ʦʜʠʥ ʟ ʤʝʪʦʜʽʚ, ʚ ʦʩʥʦʚʽ ʷʢʦʛʦ ʣʝʞʠʪʴ ʟʜʘʪʥʽʩʪʴ 

ʭʦʣʦʜʫ ʩʪʠʤʫʣʶʚʘʪʠ ʘʜʘʧʪʘʮʽʡʥʽ ʤʝʭʘʥʽʟʤʠ ʽ ʫʩʫʚʘʪʠ ʟ ʾʭ ʜʦʧʦʤʦʛʦʶ ʧʨʠʜʙʘʥʫ 

ʘʙʦ ʚʨʦʜʞʝʥʫ (ʛʝʥʝʪʠʯʥʦ ʦʙʫʤʦʚʣʝʥʫ) ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʘʜʘʧʪʘʮʽʾ ʜʦ ʩʪʨʝʩʦʨʽʚ [19]. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʧʦʰʫʢʠ ʦʧʪʠʤʘʣʴʥʠʭ ʩʧʦʩʦʙʽʚ ʦʭʦʣʦʜʞʝʥʥʷ, ʷʢʽ ʙ 

ʘʢʪʠʚʫʚʘʣʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ, ʪʨʠʚʘʶʪʴ, ʚʽʜʦʤʦ [15], 

ʱʦ ʥʠʟʴʢʽ ʽ ʥʘʜʥʠʟʴʢʽ ʪʝʤʧʝʨʘʪʫʨʠ (ï120Áʉ), ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʤʝʜʠʮʠʥʽ, 

ʥʘʜʘʶʪʴ ʩʧʝʮʠʬʽʯʥʠʡ ʩʪʠʤʫʣʶʶʯʠʡ ʚʧʣʠʚ ʥʘ ʛʦʤʝʦʩʪʘʪʠʯʥʽ ʨʝʛʫʣʷʪʦʨʥʽ ʩʠʩʪʝʤʠ 

[20]. ɸʢʪʠʚʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʛʘʣʴʥʦʾ ʢʨʽʦʪʝʨʘʧʽʾ (ɿʂʊ) (ï120Áʉ) ʚ ʢʣʽʥʽʯʥʽʡ 

ʧʨʘʢʪʠʮʽ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʩʦʤʘʪʠʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʽ 

ʧʩʠʭʦʩʦʤʘʪʠʯʥʠʭ ʨʦʟʣʘʜʽʚ ʜʦʟʚʦʣʷʻ ʚʽʜʥʝʩʪʠ ʾʾ ʜʦ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ 

ʩʫʯʘʩʥʦʾ ʚʽʜʥʦʚʥʦʾ ʤʝʜʠʮʠʥʠ [17, 18, 19]. 

ʇʽʜʚʠʱʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʥʝʩʧʝʮʠʬʽʯʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ, ʱʦ ʣʝʞʠʪʴ ʚ 

ʦʩʥʦʚʽ ʟʜʦʨʦʚ'  ̫ʟʙʝʨʽʛʘʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʤʦʞʣʠʚʦ ʧʨʠ ʤʦʜʫʣʷʮʽʾ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʛʦʤʝʦʩʪʘʟʫ ʚʥʘʩʣʽʜʦʢ ʢʦʨʦʪʢʦʯʘʩʥʦʛʦ ʧʦʚʪʦʨʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʥʴʦʛʦ ʭʦʣʦʜʦʚʦʛʦ 

ʬʘʢʪʦʨʫ. ɺʽʜʦʤʦ, ʱʦ ʨʠʪʤʽʯʥʦ ʧʦʚʪʦʨʶʚʘʥʽ ʭʦʣʦʜʦʚʽ ʚʧʣʠʚʠ (ï120Áʉ), ʷʢ 

ʧʦʪʫʞʥʠʡ ʩʝʥʩʦʨʥʠʡ ʽ ʩʠʩʪʝʤʘʪʠʯʥʦ ʜʽʶʯʠʡ ʧʦʜʨʘʟʥʠʢ, ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʨʫʰʝʥʴ ʚ 
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ʪʝʨʤʦʨʝʛʫʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʧʽʜʚʠʱʫʶʯʠ ʧʨʠ ʮʴʦʤʫ 

ʧʨʦʥʠʢʥʽʩʪʴ ʛʝʤʘʪʦʝʥʮʝʬʘʣʽʯʥʦʛʦ ʙʘʨ'ʻʨʫ (ɻɽɹ) ʜʣʷ ʨʽʟʥʠʭ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ 

ʨʝʯʦʚʠʥ [15]. 

ɼʣʷ ʧʦʣʽʧʰʝʥʥʷ ʩʘʤʦʨʝʛʫʣʷʮʽʾ, ʢʨʽʤ ʬʽʟʠʯʥʠʭ ʤʝʪʦʜʽʚ ʚʧʣʠʚʫ ʤʦʞʫʪʴ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʙʽʦʣʦʛʽʯʥʽ [21]. ʂʽʥʝʮʴ ʍʍ ʩʪʦʣʽʪʪʷ ʦʟʥʘʤʝʥʫʚʘʚʩʷ ʚʝʣʠʢʠʤʠ 

ʜʦʩʷʛʥʝʥʥʷʤʠ ʤʦʣʝʢʫʣʷʨʥʦʾ ʽ ʢʣʽʪʠʥʥʦʾ ʙʽʦʣʦʛʽʾ, ʷʢʽ ʩʪʚʦʨʠʣʠ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʠʭ ʝʬʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʨʽʟʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ. ʂʣʽʪʠʥʥʘ ʪʝʨʘʧʽʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʉʂ ʻ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʪʘ ʽʥʥʦʚʘʮʽʡʥʠʭ ʥʘʧʨʷʤʢʽʚ ʨʦʟʚʠʪʢʫ ʤʝʜʠʮʠʥʠ [22, 23, 24] ʽ ʚʞʝ 

ʩʴʦʛʦʜʥʽ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʷʢʽʩʥʦ ʥʦʚʽ ʢʣʽʥʽʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚ ʨʽʟʥʠʭ ʦʙʣʘʩʪʷʭ 

ʟʘʩʪʦʩʫʚʘʥʥʷ [25]. ʉʂ ï ʮʝ ʢʣʽʪʠʥʠ, ʟʜʘʪʥʽ ʜʦ ʰʠʨʦʢʦʾ ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʽ ʟʙʝʨʽʛʘʶʪʴ 

ʮʶ ʟʜʘʪʥʽʩʪʴ (ʩʧʝʮʽʘʣʽʟʫʚʘʪʠʩʷ) ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ (ʧʨʦʪʷʛʦʤ ʞʠʪʪʷ) [26]. 

ʅʘʡʜʦʩʪʫʧʥʽʰʠʤ ʜʞʝʨʝʣʦʤ ʉʂ ʻ ʢʦʨʜʦʚʘ/ʧʫʧʦʚʠʥʥʘ ʢʨʦʚ [21, 22, 25]. ʅʘʫʢʦʚʽ 

ʚʽʜʢʨʠʪʪʷ ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠʣʽʪʴ ʚ ʦʙʣʘʩʪʽ ʙʽʦʣʦʛʽʾ, ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʾ ʪʘ ʢʣʽʥʽʯʥʦʾ 

ʤʝʜʠʮʠʥʠ [27, 28, 29] ʜʦʚʦʜʷʪʴ ʚʠʩʦʢʫ ʤʝʜʠʢʦ-ʙʽʦʣʦʛʽʯʥʫ ʮʽʥʥʽʩʪʴ ʂʂ, ʷʢ 

ʚʘʞʣʠʚʦʛʦ ʜʞʝʨʝʣʘ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʽ ʉʂ [30], ʷʢʽ ʫʩʧʽʰʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʨʽʟʥʦʛʦ ʨʦʜʫ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ [31], ʚ ʪʦʤʫ 

ʯʠʩʣʽ ʽ ʟʘʭʚʦʨʶʚʘʥʴ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ (ʉʉʉ), ʱʦ ʯʘʩʪʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴ 

ɸʆ [22, 28]. 

ʅʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʽ ʚ ɯʇʂʽʂ ʅɸʅ ʋʢʨʘʾʥʠ, ʜʘʣʠ ʤʦʞʣʠʚʽʩʪʴ 

ʨʦʟʨʦʙʠʪʠ ʪʝʭʥʦʣʦʛʽʶ ʚʠʜʽʣʝʥʥʷ [32] ʽ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʗɺʂ ʂʂ [33], ʱʦ 

ʜʦʟʚʦʣʷʻ ʟʙʝʨʽʛʘʪʠ ʜʦ 85% ʷʜʨʦʚʤʽʩʥʠʭ (CD45+) ʽ ʜʦ 98% ʛʝʤʦʧʦʝʪʠʯʥʠʭ 

ʩʪʦʚʙʫʨʦʚʠʭ (CD34+) ʢʣʽʪʠʥ ʚ ʞʠʪʪʻʟʜʘʪʥʦʤʫ ʩʪʘʥʽ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʦʩʦʙʣʠʚʦʩʪʽ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʨʝʘʢʮʽʡ ʦʨʛʘʥʽʟʤʫ ʥʘ ʨʠʪʤʽʯʥʝ 

ʝʢʩʪʨʝʤʘʣʴʥʝ ʦʭʦʣʦʜʞʝʥʥʷ ʽ ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ, ʚʠʥʠʢʘʶʪʴ ʧʝʨʝʜʫʤʦʚʠ ʥʝ ʪʽʣʴʢʠ 

ʜʣʷ ʾʭ ʩʘʤʦʩʪʽʡʥʦʛʦ, ʘʣʝ ʽ ʧʦʻʜʥʘʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟ ʤʝʪʦʶ ʤʦʞʣʠʚʦʛʦ ʚʟʘʻʤʥʦʛʦ 

ʧʦʪʝʥʮʽʶʚʘʥʥʷ ʾʭ ʜʽʾ. 

ʋ ʟʚ'ʷʟʢʫ ʟ ʚʠʱʝʚʠʢʣʘʜʝʥʠʤ, ʘʢʪʫʘʣʴʥʠʤ ʻ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʈɽʍɺ (ï120Áʉ), 

ʢʗɺʂ ʂʂ ʽ ʾʭ ʧʦʻʜʥʘʥʥʷ ʥʘ ʩʪʘʥ ʨʝʛʫʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ ʪʚʘʨʠʥ ʨʽʟʥʠʭ 

ʚʽʢʦʚʠʭ ʛʨʫʧ ʟ ʤʦʜʝʣʣʶ ɸʆ. 
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ɿʚ'ʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ, ʛʨʘʥʪʘʤʠ. 

ʈʦʙʦʪʘ ʚʠʢʦʥʘʥʘ ʚ ʨʘʤʢʘʭ ʚʽʜʦʤʯʠʭ ʅɼʈ ʚʽʜʜʽʣʫ ʢʨʽʦʬʽʟʽʦʣʦʛʽʽ ɯʥʩʪʠʪʫʪʫ ʧʨʦʙʣʝʤ 

ʢʨʽʦʙʽʦʣʦʛʽʾ ʽ ʢʨʽʦʤʝʜʠʮʠʥʠ ʅɸʅ ʋʢʨʘʾʥʠ ˉ 63: çʆʩʦʙʣʠʚʦʩʪʽ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʽ 

ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʨʝʛʫʣʷʮʽʾ ʛʦʤʝʦʩʪʘʟʫ ʦʨʛʘʥʽʟʤʫ ʛʦʤʦʡʦ- ʽ 

ʛʝʪʝʨʦʪʝʨʤʥʠʭ ʪʚʘʨʠʥ ʧʨʠ ʨʽʟʥʠʭ ʚʠʜʘʭ ʦʭʦʣʦʜʞʝʥʥʷè (ʰʠʬʨ ï 2.2.6.63, ˉ 

ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 0111U001195); ˉ 103: çʌʦʨʤʫʚʘʥʥʷ ʘʜʘʧʪʘʮʽʡʥʠʭ ʨʝʘʢʮʽʡ 

ʦʨʛʘʥʽʟʤʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ʚ ʫʤʦʚʘʭ ʜʽʾ ʰʪʫʯʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʪʘ 

ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʷʜʨʦʚʤʽʩʥʠʭ ʢʣʽʪʠʥ ʢʦʨʜʦʚʦʾ ʢʨʦʚʽ ʧʨʠ ʩʪʘʨʽʥʥʽ ʽ ʧʘʪʦʣʦʛʽʯʥʠʭ 

ʩʪʘʥʘʭè (ʰʠʬʨ ï 2.2.6.103, ˉ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 0116U003493). 

ʄʝʪʘ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʄʝʪʘ ʨʦʙʦʪʠ ï ʚʠʟʥʘʯʠʪʠ ʜʽʶ ʨʠʪʤʽʯʥʠʭ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʭʦʣʦʜʦʚʠʭ ʚʧʣʠʚʽʚ 

(ï120Áʉ), ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʷʜʨʦʚʤʽʩʥʠʭ ʢʣʽʪʠʥ ʢʦʨʜʦʚʦʾ ʢʨʦʚʽ ʣʶʜʠʥʠ ʽ ʾʭ 

ʧʦʻʜʥʘʥʥʷ ʥʘ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʨʝʛʫʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ 

ʪʚʘʨʠʥ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ ʟ ʤʦʜʝʣʣʶ ʘʣʽʤʝʥʪʘʨʥʦʛʦ ʦʞʠʨʽʥʥʷ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʧʝʨʝʜʙʘʯʘʣʦʩʷ ʚʠʨʽʰʠʪʠ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: 

1. ɼʦʩʣʽʜʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʩʘʤʦʩʪʽʡʥʦʛʦ ʽ ʧʦʻʜʥʘʥʦʛʦ ʚʧʣʠʚʫ ʈɽʍɺ (ï120ʦʉ) ʽ 

ʢʗɺʂ ʂʂ ʥʘ ʩʪʘʥ ʚʝʛʝʪʘʪʠʚʥʦʾ ʨʝʛʫʣʷʮʽʾ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ 

ʟ ɸʆ; 

2. ʆʮʽʥʠʪʠ ʜʠʥʘʤʽʢʫ ʟʤʽʥ ʚʘʛʠ ʽ ʧʦʢʘʟʥʠʢʠ ʣʽʧʽʜʥʦʛʦ ʧʨʦʬʽʣʶ ʩʠʨʦʚʘʪʢʠ 

ʢʨʦʚʽ ʪʚʘʨʠʥ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ ʟ ɸʆ ʜʦ ʽ ʧʽʩʣʷ ʈɽʍɺ (ï120ʦʉ), ʚʚʝʜʝʥʥʷ ʢʗɺʂ 

ʂʂ ʽ ʾʭ ʧʦʻʜʥʘʥʥʷ; 

3. ɺʠʟʥʘʯʠʪʠ ʨʽʚʝʥʴ ʜʝʛʽʜʨʦʝʧʽʘʥʜʨʦʩʪʝʨʦʥ-ʩʫʣʴʬʘʪʫ, ʪʠʨʝʦʾʜʥʠʭ ʽ ʩʪʘʪʝʚʠʭ 

ʛʦʨʤʦʥʽʚ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ɸʆ ʥʘ ʪʣʽ ʈɽʍɺ (ï120ʦʉ), 

ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ ʽ ʾʭ ʧʦʻʜʥʘʥʥʷ; 

4. ʇʨʦʚʝʩʪʠ ʛʽʩʪʦʣʦʛʽʯʥʫ ʽ ʛʽʩʪʦʭʽʤʽʯʥʫ ʦʮʽʥʢʫ ʩʪʘʥʫ ʢʦʣʘʛʝʥʦʚʠʭ ʽ 

ʝʣʘʩʪʠʯʥʠʭ ʚʦʣʦʢʦʥ ʚ ʪʢʘʥʠʥʘʭ ʽ ʩʫʜʠʥʘʭ ʤʽʦʢʘʨʜʘ ʪʚʘʨʠʥ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ ʟ 

ɸʆ ʜʦ ʽ ʧʽʩʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʽ ʧʦʻʜʥʘʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʈɽʍɺ (ï120ʦʉ) ʽ ʢʗɺʂ ʂʂ; 

5. ɺʠʚʯʠʪʠ ʜʠʥʘʤʽʢʫ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʠʭ ʧʝʨʝʙʫʜʦʚ ʪʢʘʥʠʥ ʽ ʩʫʜʠʥ ʤʽʦʢʘʨʜʘ 

ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ɸʆ ʜʦ ʽ ʧʽʩʣʷ ʈɽʍɺ (ï120ʦʉ), ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ ʽ ʾʭ 

ʧʦʻʜʥʘʥʥʷ. 
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ʆʙ'ʻʢʪ ʽ ʧʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʆʙ'ʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʨʝʛʫʣʷʪʦʨʥʠʭ 

ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ  ʪʚʘʨʠʥ  ʨʽʟʥʠʭ  ʚʽʢʦʚʠʭ  ʛʨʫʧ  ʚ  ʥʦʨʤʽ,  ʧʨʠ  ɸʆ,  ʧʽʩʣʷ ʈɽʍɺ  

(ï120Áʉ), ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ ʽ ʧʨʠ ʾʭ ʧʦʻʜʥʘʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʽ, ʙʽʦʭʽʤʽʯʥʽ, ʛʽʩʪʦʣʦʛʽʯʥʽ, 

ʛʽʩʪʦʭʽʤʽʯʥʽ ʪʘ ʝʣʝʢʪʨʦʥʥʦ-ʤʽʢʨʦʩʢʦʧʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ 

ʨʝʛʫʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ ʱʫʨʽʚ ʟ ɸʆ ʽ ʜʠʥʘʤʽʢʘ ʾʭ ʟʤʽʥ ʥʘ ʪʣʽ ʩʘʤʦʩʪʽʡʥʦʛʦ 

ʽ ʧʦʻʜʥʘʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʈɽʍɺ (ï120Áʉ) ʽ ʢʗɺʂ ʂʂ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ.  

ʋ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʘʥʽ ʥʘʩʪʫʧʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ: ʢʨʽʦʙʽʦʣʦʛʽʯʥʽ (ʨʠʪʤʽʯʥʝ 

ʝʢʩʪʨʝʤʘʣʴʥʝ ʦʭʦʣʦʜʞʝʥʥʷ ʪʚʘʨʠʥ ʚ ʫʤʦʚʘʭ ʢʨʽʦʢʘʤʝʨʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ï120Áʉ), 

ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʽ (ʨʝʻʩʪʨʘʮʽʷ ʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʤʠ (ɽʂɻ) ʟ ʧʦʜʘʣʴʰʠʤ 

ʩʧʝʢʪʨʘʣʴʥʠʤ ʘʥʘʣʽʟʦʤ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ (ɺʉʈ)), ʙʽʦʭʽʤʽʯʥʽ ʽ 

ʽʤʫʥʦʬʝʨʤʝʥʪʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ, ʝʣʝʢʪʨʦʥʥʦ-ʤʽʢʨʦʩʢʦʧʽʯʥʽ, 

ʛʽʩʪʦʣʦʛʽʯʥʽ ʪʘ ʛʽʩʪʦʭʽʤʽʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʢʘʥʠʥ ʽ ʩʫʜʠʥ ʤʽʦʢʘʨʜʘ, 

ʤʝʪʦʜʠʢʘ ʤʦʜʝʣʶʚʘʥʥʷ ɸʆ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ 

ʦʪʨʠʤʘʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ.  

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʚʧʝʨʰʝ ʥʘ ʤʦʜʝʣʽ ɸʆ ʧʦʢʘʟʘʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʩʘʤʦʩʪʽʡʥʦʛʦ ʽ ʧʦʻʜʥʘʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʗɺʂ ʂʂ ʽ ʈɽʍɺ (ï120Áʉ) ʟ ʤʝʪʦʶ 

ʢʦʨʝʢʮʽʾ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʦʨʫʰʝʥʴ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʚ ʨʝʛʫʣʷʪʦʨʥʠʭ 

ʩʠʩʪʝʤʘʭ ʦʨʛʘʥʽʟʤʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ, ʦʩʦʙʣʠʚʦ ʫ ʚʽʢʦʚʦʤʫ ʘʩʧʝʢʪʽ. ɿʘ 

ʜʘʥʠʤʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ɸʆ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʥʘʯʫʱʝ ʟʥʠʞʝʥʥʷ ʚʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ɺʉʈ. ɺʧʝʨʰʝ 

ʧʦʢʘʟʘʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʈɽʍɺ, ʢʗɺʂ ʂʂ ʽ ʾʭ ʧʦʻʜʥʘʥʥʷ, ʽʩʪʦʪʥʦ ʧʽʜʚʠʱʫʚʘʣʦ 

ʘʜʘʧʪʘʮʽʡʥʦ-ʢʦʤʧʝʥʩʘʪʦʨʥʽ ʤʦʞʣʠʚʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʪʚʘʨʠʥ ʟ ɸʆ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʾʭ 

ʚʽʢʫ, ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ, ʷʢ ʚʝʛʝʪʘʪʠʚʥʠʭ ʮʝʥʪʨʽʚ, ʪʘʢ ʽ 

ʛʫʤʦʨʘʣʴʥʦʾ ʣʘʥʢʠ ʨʝʛʫʣʷʮʽʾ. ʇʨʠ ʮʴʦʤʫ ʧʦʻʜʥʘʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʈɽʍɺ ʽ ʢʗɺʂ ʂʂ 

ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʥʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʠʤ ʧʦʟʠʪʠʚʥʠʤ ʚʧʣʠʚʦʤ ʥʘ ʩʪʘʥ 

ʨʝʛʫʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ. ɺʧʝʨʰʝ ʚʠʷʚʣʝʥʦ, ʱʦ 
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ʩʘʤʦʩʪʽʡʥʝ ʽ ʚ ʙʽʣʴʰʽʡ ʤʽʨʽ ʧʦʻʜʥʘʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʈɽʍɺ (ï120ʦʉ) ʽ ʢʗɺʂ ʂʂ 

ʩʧʨʠʷʣʦ ʟʤʝʥʰʝʥʥʶ ʤʘʩʠ ʪʽʣʘ, ʥʦʨʤʘʣʽʟʘʮʽʾ ʣʽʧʽʜʥʦʛʦ ʧʨʦʬʽʣʶ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ 

ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ɸʆ, ʥʘʙʣʠʞʘʶʯʠ ʡʦʛʦ ʜʦ ʧʦʢʘʟʥʠʢʽʚ ʢʦʥʪʨʦʣʴʥʠʭ 

ʪʚʘʨʠʥ ʙʝʟ ɸʆ. ɺʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʘʤʦʩʪʽʡʥʝ ʽ ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʧʦʻʜʥʘʥʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʈɽʍɺ (ï120Áʉ) ʽ ʢʗɺʂ ʂʂ ʚʽʜʥʦʚʣʶʚʘʣʦ ʛʦʨʤʦʥʩʠʥʪʝʟʫʶʯʫ 

ʟʜʘʪʥʽʩʪʴ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ, ʧʽʜʚʠʱʫʶʯʠ ʾʾ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ, 

ʥʦʨʤʘʣʽʟʫʚʘʣʦ ʨʽʚʝʥʴ ʪʝʩʪʦʩʪʝʨʦʥʫ, ʪʠʤ ʩʘʤʠʤ ʟʙʽʣʴʰʫʶʯʠ ʘʜʘʧʪʘʮʽʡʥʦ-

ʢʦʤʧʝʥʩʘʪʦʨʥʠʡ ʧʦʪʝʥʮʽʘʣ ʦʨʛʘʥʽʟʤʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ʟ ɸʆ ʥʝʟʘʣʝʞʥʦ 

ʚʽʜ ʾʭ ʚʽʢʫ. ʇʽʜ ʯʘʩ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʢʘʥʠʥ ʽ ʩʫʜʠʥ ʤʽʦʢʘʨʜʘ ʱʫʨʽʚ 

ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ ʟ ɸʆ, ʚʧʝʨʰʝ ʚʠʷʚʣʝʥʦ, ʱʦ ʥʘ ʪʣʽ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʜʫʨ ʈɽʍɺ 

ʽ ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ ʟʥʠʢʘʣʠ ʜʠʩʪʨʦʬʽʯʥʽ ʽ ʜʝʩʪʨʫʢʪʠʚʥʽ ʟʤʽʥʠ ʷʢ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʥʝʦʘʥʛʽʦʛʝʥʝʟʫ, ʪʘʢ ʽ ʟʘ ʨʘʭʫʥʦʢ ʘʢʪʠʚʘʮʽʾ ʨʝʧʘʨʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ. ɺʧʝʨʰʝ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʈɽʍɺ ʽ ʢʗɺʂ ʂʂ ʩʧʨʠʷʣʦ ʘʢʪʠʚʘʮʽʾ 

ʢʦʤʧʝʥʩʘʪʦʨʥʦ-ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʢʘʨʜʽʦʤʽʦʮʠʪʘʭ ʽ ʝʥʜʦʪʝʣʽʦʮʠʪʘʭ 

ʢʨʦʚʦʥʦʩʥʠʭ ʢʘʧʽʣʷʨʽʚ ʤʽʦʢʘʨʜʘ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʪʚʘʨʠʥ ʟ ɸʆ ʟʘʚʜʷʢʠ 

ʥʦʨʤʘʣʽʟʘʮʽʾ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦʾ ʙʽʦʝʥʝʨʛʝʪʠʢʠ (ʟʤʝʥʰʝʥʥʷ ʩʪʫʧʝʥʷ ʧʨʦʷʚʫ 

ʜʠʩʪʨʦʬʽʯʥʠʭ ʽ ʜʝʛʝʥʝʨʘʪʠʚʥʠʭ ʟʤʽʥ, ʚʽʜʩʫʪʥʽʩʪʴ ʦʩʝʨʝʜʢʽʚ ʣʽʟʠʩʫ ʷʜʝʨʥʦʾ 

ʤʝʤʙʨʘʥʠ, ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʤʽʪʦʭʦʥʜʨʽʡ ʽ ʢʨʠʩʪ ʚ ʥʠʭ). ɺʧʝʨʰʝ ʧʦʢʘʟʘʥʦ, ʱʦ 

ʧʦʻʜʥʘʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʈɽʍɺ ʽ ʢʗɺʂ ʂʂ ʥʘʜʘʚʘʣʦ ʥʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʠʡ 

ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʩʫʙʤʽʢʨʦʩʢʦʧʽʯʥʫ ʘʨʭʽʪʝʢʪʦʥʽʢʫ ʜʘʥʠʭ ʢʣʽʪʠʥ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʈɽʍɺ (ï120ʦʉ) ʽ 

ʢʗɺʂ ʂʂ ʥʘ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʨʝʛʫʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ 

ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ɸʆ ʦʙˇʨʫʥʪʦʚʫʶʪʴ ʜʦʮʽʣʴʥʽʩʪʴ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ 

ʤʝʜʠʯʥʽʡ ʧʨʘʢʪʠʮʽ. ʆʪʨʠʤʘʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʨʦʟʰʠʨʶʶʪʴ ʫʷʚʣʝʥʥʷ ʧʨʦ 

ʤʝʭʘʥʽʟʤʠ ʩʘʤʦʩʪʽʡʥʦʾ ʽ ʧʦʻʜʥʘʥʦʾ ʜʽʾ ʈɽʍɺ ʽ ʢʗɺʂ ʂʂ ʥʘ ʘʜʘʧʪʘʮʽʡʥʦ-

ʢʦʤʧʝʥʩʘʪʦʨʥʽ ʤʦʞʣʠʚʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʪʚʘʨʠʥ ʟ ɸʆ, ʜʦʚʦʜʷʪʴ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʤʦʣʦʜʠʭ ʽ ʣʽʪʥʽʭ ʣʶʜʝʡ, ʷʢʽ ʩʪʨʘʞʜʘʶʪʴ ʦʞʠʨʽʥʥʷʤ. ɺʩʪʘʥʦʚʣʝʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʩʘʤʦʩʪʽʡʥʦʛʦ ʽ ʧʦʻʜʥʘʥʦʛʦ ʚʧʣʠʚʫ ʈɽʍɺ (ï120ʦʉ) ʽ ʢʗɺʂ ʂʂ ʤʦʞʫʪʴ 

ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤʘʭ ʥʘ ʧʨʦʬʽʣʴʥʠʭ ʢʘʬʝʜʨʘʭ. ʈʝʟʫʣʴʪʘʪʠ 
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ʜʦʩʣʽʜʞʝʥʴ ʜʦʟʚʦʣʠʣʠ ʨʦʟʨʦʙʠʪʠ ʩʧʦʩʽʙ ʢʦʨʝʢʮʽʾ ʚʝʛʝʪʘʪʠʚʥʠʭ ʧʦʨʫʰʝʥʴ 

ʦʨʛʘʥʽʟʤʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ʟ ɸʆ, ʱʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʇʘʪʝʥʪʦʤ ʋʢʨʘʾʥʠ 

ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ (ˉ 108528). 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ.  

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʻ ʩʘʤʦʩʪʽʡʥʠʤ ʽ ʦʨʠʛʽʥʘʣʴʥʠʤ ʥʘʫʢʦʚʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ. 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʦʪʨʠʤʘʥʽ ʟʜʦʙʫʚʘʯʝʤ ʦʩʦʙʠʩʪʦ. ɸʚʪʦʨʦʤ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʘ ʩʫʯʘʩʥʘ ʟʘʨʫʙʽʞʥʘ ʪʘ ʚʽʪʯʠʟʥʷʥʘ ʥʘʫʢʦʚʘ ʣʽʪʝʨʘʪʫʨʘ ʟ 

ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʧʨʦʙʣʝʤʠ, ʦʙˇʨʫʥʪʦʚʘʥʦ ʚʠʙʽʨ ʪʝʤʠ, ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʤʝʪʘ ʽ ʟʘʚʜʘʥʥʷ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʟʥʘʯʝʥʦ ʤʝʪʦʜʠ ʾʭ ʚʠʨʽʰʝʥʥʷ, ʧʨʦʚʝʜʝʥʘ ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ 

ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ. ʉʧʽʣʴʥʦ ʟ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ ʟʜʽʡʩʥʝʥʦ ʘʥʘʣʽʟ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʾʭ ʽʥʪʝʨʧʨʝʪʘʮʽʷ, ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʚʠʩʥʦʚʢʠ. 

ʄʦʨʬʦʣʦʛʽʯʥʽ, ʛʽʩʪʦʭʽʤʽʯʥʽ, ʝʣʝʢʪʨʦʥʥʦ-ʤʽʢʨʦʩʢʦʧʽʯʥʽ ʪʘ ʙʽʦʭʽʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʠʢʦʥʘʥʽ ʟʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ ʫʯʘʩʪʽ ʘʚʪʦʨʘ. ʆʧʫʙʣʽʢʦʚʘʥʽ ʚ ʩʧʽʚʘʚʪʦʨʩʪʚʽ ʥʘʫʢʦʚʽ 

ʩʪʘʪʪʽ ʧʦʚʥʽʩʪʶ ʚʽʜʦʙʨʘʞʘʶʪʴ ʢʦʥʮʝʧʮʽʶ ʨʦʙʦʪʠ, ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʽʜʝʾ ʽ ʨʽʰʝʥʥʷ 

ʧʦʩʪʘʚʣʝʥʠʭ ʜʠʩʝʨʪʘʥʪʦʤ ʟʘʚʜʘʥʴ. ɼʦʧʦʤʦʛʘ ʩʧʽʚʘʚʪʦʨʽʚ ʧʦʣʷʛʘʣʘ ʫ ʚʠʢʦʥʘʥʥʽ 

ʦʢʨʝʤʠʭ ʤʝʪʦʜʠʯʥʠʭ ʟʘʚʜʘʥʴ. 

ɺ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʩʧʽʣʴʥʦ ʟʽ ʩʧʽʚʘʚʪʦʨʘʤʠ ʨʦʙʦʪʘʭ ʦʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ 

ʟʜʦʙʫʚʘʯʘ ʧʦʣʷʛʘʻ: 

ï ʫ ʨʦʙʦʪʘʭ [312ï319; 320; 377ï396] ï ʫ ʧʣʘʥʫʚʘʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, 

ʤʦʜʝʣʶʚʘʥʥʽ ɸʆ, ʦʙʛʦʚʦʨʝʥʥʽ ʽ ʫʟʘʛʘʣʴʥʝʥʥʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, 

ʬʦʨʤʫʣʶʚʘʥʥʽ ʚʠʩʥʦʚʢʽʚ, ʧʽʜʛʦʪʦʚʮʽ ʤʘʪʝʨʽʘʣʽʚ ʜʦ ʜʨʫʢʫ; ʚ ʦʪʨʠʤʘʥʥʽ ʧʘʪʝʥʪʫ ʥʘ 

ʩʧʦʩʽʙ ʢʦʨʝʢʮʽʾ ʚʝʛʝʪʘʪʠʚʥʠʭ ʧʦʨʫʰʝʥʴ ʧʨʠ ɸʆ; 

ï ʫ ʨʦʙʦʪʘʭ [312 ï 314; 316; 319; 378; 380; 381; 384; 385; 388 ï 391; 393; 394; 

396] ï ʫ ʧʨʦʚʝʜʝʥʥʽ ʈɽʍɺ (ï120Áʉ); 

ï ʫ ʨʦʙʦʪʘʭ [312; 313; 315; 317 ï 319; 377 ï 379; 382 ï 388] ï ʚ ʨʦʟʨʘʭʫʥʢʫ, 

ʧʽʜʛʦʪʦʚʮʽ ʽ ʚʚʝʜʝʥʥʽ ʢʗɺʂ ʂʂ; 

ï ʫ ʨʦʙʦʪʘʭ [312ï319; 320] ï ʚ ʟʘʧʠʩʽ ɽʂɻ, ʧʨʦʚʝʜʝʥʥʽ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ 

ɺʉʈ ʫ ʽʥʪʘʢʪʥʠʭ ʱʫʨʽʚ ʽ ʱʫʨʽʚ ʟ ɸʆ, ʥʘ ʪʣʽ ʈɽʍɺ, ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ ʽ ʾʭ 

ʧʦʻʜʥʘʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʧʨʦʚʝʜʝʥʥʽ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ; ʚ ʦʪʨʠʤʘʥʥʽ 

ʧʘʪʝʥʪʫ ʥʘ ʩʧʦʩʽʙ ʢʦʨʝʢʮʽʾ ʚʝʛʝʪʘʪʠʚʥʠʭ ʧʦʨʫʰʝʥʴ ʧʨʠ ɸʆ; 
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ï ʫ ʨʦʙʦʪʘʭ [385ï369] ï ʚ ʟʘʙʦʨʽ ʪʢʘʥʠʥ, ʘʥʘʣʽʟʽ ʝʣʝʢʪʨʦʥʥʦ-ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ 

ʬʦʪʦʛʨʘʬʽʡ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ ʽ ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ ʢʨʦʚʦʥʦʩʥʠʭ ʢʘʧʽʣʷʨʽʚ ʤʽʦʢʘʨʜʘ 

ʱʫʨʽʚ ʟ ɸʆ ʥʘ ʪʣʽ ʈɽʍɺ, ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ ʽ ʾʭ ʧʦʻʜʥʘʥʥʷ; 

ï ʫ ʨʦʙʦʪʘʭ [377 ï 384] ï ʚ ʟʘʙʦʨʽ ʪʢʘʥʠʥ, ʘʥʘʣʽʟʽ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʬʦʪʦʛʨʘʬʽʡ 

ʤʽʦʢʘʨʜʘ ʱʫʨʽʚ ʟ ɸʆ ʥʘ ʪʣʽ ʈɽʍɺ, ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ ʽ ʾʭ ʧʦʻʜʥʘʥʥʷ; 

ï ʫ ʨʦʙʦʪʘʭ [325, 326, 375] ï ʫ ʚʠʟʥʘʯʝʥʥʽ ʧʦʢʘʟʥʠʢʽʚ ʣʽʧʽʜʥʦʛʦ ʦʙʤʽʥʫ, ʨʽʚʥʷ 

ʪʠʨʝʦʾʜʥʽʭ ʛʦʨʤʦʥʽʚ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ɸʆ ʜʦ ʪʘ ʧʽʩʣʷ 

ʈɽʍɺ, ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ  ̔ʾʭ ʧʦʻʜʥʘʥʥʷ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ.  

ʄʘʪʝʨʽʘʣʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʜʦʧʦʚʽʜʘʣʠʩʷ ʽ ʦʙʛʦʚʦʨʶʚʘʣʠʩʷ ʥʘ 

ʥʘʫʢʦʚʠʭ ʬʦʨʫʤʘʭ: ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ 

çʂʨʠʦʢʦʥʩʝʨʚʘʮʠʷ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ. ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʧʨʦʙʣʝʤʳ ʠ 

ʧʝʨʩʧʝʢʪʠʚʳè (ʈʌ, ʇʫʱʠʥʦ, 2014); 40-ʡ ʱʦʨʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ 

ɯʇʂʽʂ ʅɸʅ ʋʢʨʘʾʥʠ çʍʦʣʦʜ ʚ ʙʠʦʣʦʛʠʠ ʠ ʤʝʜʠʮʠʥʝè (ʍʘʨʢʽʚ, 2016); 

ʨʝʩʧʫʙʣʽʢʘʥʩʴʢʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ 

ʫʯʘʩʪʶ çʉʧʝʮʠʬʠʯʝʩʢʠʝ ʠ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʘʜʘʧʪʘʮʠʠ ʚʦ ʚʨʝʤʷ 

ʩʪʨʝʩʩʘ ʠ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠè (ɹʽʣʦʨʫʩʴ, ɻʦʤʝʣʴ, 2016); VI ʤʽʞʥʘʨʦʜʥʽʡ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɸʜʘʧʪʘʮʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʢ 

ʝʩʪʝʩʪʚʝʥʥʳʤ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʤ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳè (ʈʌ, ʏʝʣʷʙʽʥʩʴʢ, 2016); IV 

ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ 

çʌʫʥʜʘʤʝʥʪʘʣʴʥʽ ʪʘ ʧʨʠʢʣʘʜʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʙʽʦʣʦʛʽʾ ʪʘ ʝʢʦʣʦʛʽʾè (ɺʽʥʥʠʮʷ, 

2016); VI ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʢʦʥʛʨʝʩʽ ʛʝʨʦʥʪʦʣʦʛʽʚ ʽ ʛʝʨʽʘʪʨʽʚ ʋʢʨʘʾʥʠ (ʂʠʾʚ, 2016); 

ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʤʝʜʠʮʠʥʽ: 

ʜʦʩʚʽʜ ʇʦʣʴʱʽ ʪʘ ʋʢʨʘʾʥʠè (ʇʦʣʴʱʘ, ʃʶʙʣʽʥ, 2017); 3-ʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʢʦʥʛʨʝʩʽ 

ʟ ʨʝʛʝʥʝʨʘʪʠʚʥʦʾ ʤʝʜʠʮʠʥʠ (ʈʌ, ʄʦʩʢʚʘ, 2017); VII ɺʩʝʨʦʩʽʡʩʴʢʦʤʫ ʩʠʤʧʦʟʽʫʤʽ ʟ 

ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʪʢʘʥʝʚʦʡ ʠ ʢʣʝʪʦʯʥʦʡ 

ʪʨʘʥʩʧʣʘʥʪʦʣʦʛʠʠè (ʈʌ, ɸʩʪʨʘʭʘʥʴ, 2017); II ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ ʪʘ ʩʪʫʜʝʥʪʽʚ çɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʩʦʚʨʝʤʝʥʥʦʡ 

ʤʝʜʠʮʠʥʩʢʦʡ ʥʘʫʢʠ ʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷè (ʈʌ, ɭʢʘʪʝʨʠʥʙʫʨʛ, 2017); ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çɼʦʩʷʛʥʝʥʥʷ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ 
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ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʽ ʢʣʽʥʽʯʥʦʾ ʝʥʜʦʢʨʠʥʦʣʦʛʽʾ, (ʉʽʤʥʘʜʮʷʪʽ ɼʘʥʠʣʝʚʩʴʢʽ ʯʠʪʘʥʥʷ)è 

(ʍʘʨʢʽʚ, 2018). 

ʇʫʙʣʽʢʘʮʽʷ ʤʘʪʝʨʽʘʣʽʚ. 

ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʾ ʚʠʢʣʘʜʝʥʽ ʚ 28 ʥʘʫʢʦʚʠʭ ʨʦʙʦʪʘʭ: 7 ï ʫ 

ʬʘʭʦʚʠʭ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ (1 ï ʚʭʦʜʠʪʴ ʜʦ ʥʘʫʢʦʤʝʪʨʠʯʥʦʾ ʙʘʟʠ ʜʘʥʠʭ 

Scopus), 1 ï ʚʭʦʜʠʪʴ ʜʦ ʧʝʨʝʣʽʢʫ ʟʘʨʫʙʽʞʥʠʭ ʧʨʦʬʽʣʴʥʠʭ ʚʠʜʘʥʴ, 9 ï ʫ ʟʙʽʨʥʠʢʘʭ 

ʤʘʪʝʨʽʘʣʽʚ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʡ, ʦʧʫʙʣʽʢʦʚʘʥʦ 11 ʪʝʟ ʜʦʧʦʚʽʜʝʡ. 

ʆʪʨʠʤʘʥʦ ʧʘʪʝʥʪ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ. 

ʆʙ'ʻʤ ʽ ʩʪʨʫʢʪʫʨʘ ʜʠʩʝʨʪʘʮʽʾ.  

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʚʠʢʣʘʜʝʥʘ ʥʘ 231 ʩʪʦʨʽʥʮ ̔ (ʟ ʷʢʠʭ 159 ʩʪʦʨʽʥʦʢ 

ʦʩʥʦʚʥʦʾ ʯʘʩʪʠʥʠ) ʽ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʘʥʦʪʘʮʽʾ, ʚʩʪʫʧʫ, ʦʛʣʷʜʫ ʣʽʪʝʨʘʪʫʨʠ, ʦʧʠʩʫ 

ʤʘʪʝʨʽʘʣʽʚ ʽ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, 5 ʨʦʟʜʽʣʽʚ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ, 

ʫʟʘʛʘʣʴʥʝʥʥʷ, ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ ʣʽʪʝʨʘʪʫʨʠ ʪʘ 3 ʜʦʜʘʪʢʽʚ. ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 

ʤʽʩʪʠʪʴ 399 ʜʞʝʨʝʣ, ʫ ʪʦʤʫ ʯʠʩʣʽ 171 ʟʘʨʫʙʽʞʥʝ, ʨʦʟʤʽʱʝʥʠʭ ʥʘ 41 ʩʪʦʨʽʥʮ ̔

ʪʝʢʩʪʫ. ʈʦʙʦʪʘ ʽʣʶʩʪʨʦʚʘʥʘ 14 ʪʘʙʣʠʮʷʤʠ ʽ 105 ʨʠʩʫʥʢʘʤʠ, ʟ ʷʢʠʭ 96 ï 

ʤʽʢʨʦʬʦʪʦʛʨʘʬʽʾ. 
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ʈʆɿɼɯʃ 1 

ʆɻʃʗɼ ʃɯʊɽʈɸʊʋʈʀ 

 

1.1. ʆʞʠʨʽʥʥʷ ï ʚʘʞʣʠʚʘ ʤʝʜʠʢʦ-ʩʦʮʽʘʣʴʥʘ ʧʨʦʙʣʝʤʘ. ʇʨʠʯʠʥʠ ʽ 

ʤʝʭʘʥʽʟʤʠ ʨʦʟʚʠʪʢʫ ʦʞʠʨʽʥʥʷ. ʆʩʥʦʚʥʽ ʧʽʜʭʦʜʠ ʜʦ ʪʝʨʘʧʽʾ ʦʞʠʨʽʥʥʷ 

 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʦʞʠʨʽʥʥʷ ʻ ʛʣʦʙʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ, ʷʢʘ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʩʦʮʽʘʣʴʥʠʭ ʽ ʤʝʜʠʯʥʠʭ ʥʘʩʣʽʜʢʽʚ [34]. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʫʯʘʩʥʠʭ ʫʷʚʣʝʥʴ 

ʦʞʠʨʽʥʥʷ ï ʮʝ ʰʠʨʦʢʦ ʧʦʰʠʨʝʥʠʡ ʧʘʪʦʣʦʛʽʯʥʠʡ ʩʪʘʥ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʭʨʦʥʽʯʥʠʤ ʧʨʦʛʨʝʩʫʶʯʠʤ ʧʦʨʫʰʝʥʥʷʤ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ ʽ, ʚ ʩʣʽʜʩʪʚʽ, ʥʘʜʣʠʰʢʦʚʠʤ 

ʥʘʢʦʧʠʯʝʥʥʷʤ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʤʘʩʠ ʪʽʣʘ ʥʘ 20% ʽ 

ʙʽʣʴʰʝ ʚʽʜ ʩʝʨʝʜʥʽʭ ʩʪʘʥʜʘʨʪʥʠʭ ʚʝʣʠʯʠʥ [35]. ʇʦʨʷʜ ʟ ʧʦʨʫʰʝʥʥʷʤ 

ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʙʘʣʘʥʩʫ ʚʦʥʦ ʧʦʚ'ʷʟʘʥʝ ʟ ʚʧʣʠʚʦʤ ʨʷʜʫ ʛʝʥʝʪʠʯʥʠʭ ʽ ʥʝʚʨʦʣʦʛʽʯʥʠʭ 

ʯʠʥʥʠʢʽʚ, ʟʤʽʥʦʶ ʬʫʥʢʮʽʡ ʝʥʜʦʢʨʠʥʥʦʾ ʩʠʩʪʝʤʠ, ʩʪʠʣʝʤ ʞʠʪʪʷ ʽ ʭʘʨʯʦʚʦʶ 

ʧʦʚʝʜʽʥʢʦʶ [1, 2]. 

ɽʧʽʜʝʤʽʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ [36], ʱʦ ʪʝʤʧʠ ʧʦʰʠʨʝʥʥʷ ʦʞʠʨʽʥʥʷ 

ʷʢ ʚ ʝʢʦʥʦʤʽʯʥʦ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ, ʪʘʢ ʽ ʚ ʜʝʨʞʘʚʘʭ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʤʦʞʥʘ 

ʧʦʨʽʚʥʷʪʠ ʟ ʤʘʩʰʪʘʙʘʤʠ ʝʧʽʜʝʤʽʾ. ɻʦʣʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʥʝʫʭʠʣʴʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ 

ʯʠʩʣʘ ʣʶʜʝʡ, ʷʢʽ ʩʪʨʘʞʜʘʶʪʴ ʥʘʜʤʽʨʥʦʶ ʤʘʩʦʶ ʪʽʣʘ ʪʘ ʦʞʠʨʽʥʥʷʤ, ʥʘ ʜʫʤʢʫ 

ʙʘʛʘʪʴʦʭ ʜʦʩʣʽʜʥʠʢʽʚ [37, 38, 39, 40], ʻ, ʚ ʦʩʥʦʚʥʦʤʫ, ʪʘʢʽ ʟʤʽʥʠ ʫʤʦʚ ʞʠʪʪʷ: 

¶ ʟʥʠʞʝʥʥʷ ʯʘʩʪʢʠ ʬʽʟʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʞʠʪʪʽ ʣʶʜʠʥʠ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ (ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʥʩʧʦʨʪʫ, ʤʝʭʘʥʽʟʘʮʽʷ ʧʨʘʮʽ ʽ ʪ.ʧ.) ï 

ʚʩʝ ʮʝ ʟʥʠʞʫʻ ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ; 

¶ ʟʙʽʣʴʰʝʥʥʷ ʜʦʙʨʦʙʫʪʫ ʣʶʜʝʡ, ʱʦ ʩʧʨʠʷʻ ʚʧʨʦʚʘʜʞʝʥʥʶ ʚ ʭʘʨʯʦʚʠʡ 

ʨʘʮʽʦʥ ʧʽʜʚʠʱʝʥʦʾ ʢʽʣʴʢʦʩʪʽ ʞʠʨʽʚ, ʘ ʪʘʢʦʞ ʨʘʬʽʥʦʚʘʥʠʭ, ʚʠʩʦʢʦʢʘʣʦʨʽʡʥʠʭ ʽ 

ʣʝʛʢʦ ʟʘʩʚʦʶʚʘʥʠʭ ʧʨʦʜʫʢʪʽʚ ï ʪʦʙʪʦ ʧʨʠʭʽʜ ʝʥʝʨʛʽʾ ʚ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ ʟʥʘʯʥʦ 

ʟʨʦʩʪʘʻ; 

¶ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʣʶʜʝʡ, ʷʢʽ ʩʪʨʘʞʜʘʶʪʴ ʦʞʠʨʽʥʥʷʤ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʥʘʚʽʪʴ ʚ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʫʤʦʚʘʭ. ʇʨʠʯʠʥʦʶ ʦʞʠʨʽʥʥʷ ʚ ʮʠʭ ʚʠʧʘʜʢʘʭ 

ʻ ʭʘʨʯʫʚʘʥʥʷ ʜʝʰʝʚʠʤʠ ʧʨʦʜʫʢʪʘʤʠ, ʱʦ ʤʽʩʪʷʪʴ ʣʝʛʢʦʟʘʩʚʦʶʚʘʥʽ ʨʘʬʽʥʦʚʘʥʽ 
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ʚʫʛʣʝʚʦʜʠ, ʥʘʜʣʠʰʦʢ ʞʠʨʽʚ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʥʝʜʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ ʙʽʣʢʘ, 

ʡʦʛʦ ʥʝʧʦʚʥʦʮʽʥʥʽʩʪʴ, ʥʝʜʦʣʽʢ ʩʢʣʘʜʥʠʭ ʚʫʛʣʝʚʦʜʽʚ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʚ ʦʚʦʯʘʭ, 

ʬʨʫʢʪʘʭ, ʽʥʦʜʽ ʥʘʜʣʠʰʦʢ ʘʣʢʦʛʦʣʶ. 

ʗʢ ʩʚʽʜʯʘʪʴ ʜʘʥʽ ɺʆʆɿ [4], ʟ 1980 ʨʦʢʫ ʯʠʩʣʦ ʦʩʽʙ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ, ʷʢʽ 

ʩʪʨʘʞʜʘʶʪʴ ʥʘ ʦʞʠʨʽʥʥʷ, ʧʦʜʚʦʾʣʦʩʷ. ʊʘʢ, ʚ 2005 ʨʦʮʽ ʧʦʥʘʜ 1,6 ʤʣʨʜ. ʥʘʩʝʣʝʥʥʷ 

ʟʝʤʣʽ ʤʘʣʠ ʥʘʜʣʠʰʢʦʚʫ ʚʘʛʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʧʦʥʘʜ 400 ʤʣʥ. ï ʦʞʠʨʽʥʥʷ. ɿʘ ʜʘʥʠʤʠ 

ʥʘ 2014 ʨ ʧʦʥʘʜ 1,9 ʤʣʨʜ. (39%) ʜʦʨʦʩʣʠʭ ʣʶʜʝʡ ʫ ʚʽʮʽ ʚʽʜ 18 ʨʦʢʽʚ ʽ ʩʪʘʨʰʝ ʤʘʣʠ 

ʥʘʜʣʠʰʢʦʚʫ ʚʘʛʫ, ʟ ʥʠʭ ʧʦʥʘʜ 600 ʤʣʥ. (13%) ʩʪʨʘʞʜʘʣʠ ʦʞʠʨʽʥʥʷʤ (ʥʘ ʯʘʩʪʢʫ 

ʯʦʣʦʚʽʢʽʚ ʧʨʠʧʘʜʘʣʦ 11%, ʥʘ ʯʘʩʪʢʫ ʞʽʥʦʢ ï 13%). ɿʘ ʦʩʪʘʥʥʽ ʯʦʪʠʨʠ ʨʦʢʠ 

ʢʽʣɹʢʽʩʪʴ ʣʶʜʝʡ ʟ ʦʞʠʨʽʥʥʷʤ ʚʠʨʦʩʣʘ ʟ 11,5% (565 ʤʽʣʴʡʦʥʽʚ ʯʦʣʦʚʽʢ) ʜʦ 13% (670 

ʤʽʣʴʡʦʥʽʚ), ʽ ʧʨʦʜʦʚʞʫʻ ʩʪʨʽʤʢʦ ʟʨʦʩʪʘʪʠ. ʗʢʱʦ ʚ ʧʦʜʘʣʴʰʦʤʫ ʪʝʥʜʝʥʮʽʷ ʥʝ 

ʟʤʽʥʠʪʴʩʷ, ʪʦ ʜʦ 2025 ʨʦʢʫ ʚʽʜ ʦʞʠʨʽʥʥʷ ʙʫʜʫʪʴ ʩʪʨʘʞʜʘʪʠ ʚʞʝ ʙʣʠʟʴʢʦ 17% 

ʚʩʴʦʛʦ ʥʘʩʝʣʝʥʥʷ ʧʣʘʥʝʪʠ. ʂʨʽʤ ʮʴʦʛʦ, ʯʠʩʣʦ ʣʶʜʝʡ ʟ ʥʘʜʤʽʨʥʦʶ ʚʘʛʦʶ, ʱʦ ɦʝ ʥʝ 

ʜʦʩʷʛʣʠ ʦʞʠʨʽʥʥʷ ʪʘʢʦʞ ʩʪʨʽʤʢʦ ʟʨʦʩʪʘʻ, ʽ ʤʦʞʝ ʜʦʩʷʛʪʠ 2,7 ʤʽʣʴʷʨʜʽʚ ʜʦ 2025-ʛʦ 

ʨʦʢʫ ʧʨʦʪʠ ʜʚʦʭ ʤʽʣʴʷʨʜʽʚ ʚ 2010-ʤʫ [38, 39]. 

ɺʽʜʩʫʪʥʽʩʪʴ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʠʭ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʋʢʨʘʾʥʽ ʥʝ 

ʜʦʟʚʦʣʷʻ ʦʙ'ʻʢʪʠʚʥʦ ʦʮʽʥʠʪʠ ʧʦʰʠʨʝʥʽʩʪʴ ʦʞʠʨʽʥʥʷ, ʦʜʥʘʢ ʟʘ ʦʩʪʘʥʥʽʤʠ 

ʧʦʧʝʨʝʜʥʽʤʠ ʜʘʥʠʤʠ ʩʝʨʝʜ ʫʢʨʘʾʥʮʽʚ ʚʦʥʦ ʩʪʘʥʦʚʠʪʴ 16% ʫ ʯʦʣʦʚʽʢʽʚ ʽ 26% ʫ 

ʞʽʥʦʢ, ʘ ʥʘʜʣʠʰʢʦʚʘ ʤʘʩʘ ʪʽʣʘ ʚʽʜʧʦʚʽʜʥʦ 50,5% ʫ ʯʦʣʦʚʽʢʽʚ ʽ 56% ʩʝʨʝʜ 

ʫʢʨʘʾʥʩʴʢʠʭ ʞʽʥʦʢ [41]. 

ɿʥʘʯʠʤʽʩʪʴ ʧʨʦʙʣʝʤʠ ʦʞʠʨʽʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘʛʨʦʟʦʶ ʽʥʚʘʣʽʜʠʟʘʮʽʾ 

ʧʘʮʽʻʥʪʽʚ ʤʦʣʦʜʦʛʦ ʚʽʢʫ ʽ ʟʤʝʥʰʝʥʥʷʤ ʟʘʛʘʣʴʥʦʾ ʪʨʠʚʘʣʦʩʪʽ ʞʠʪʪʷ ʚ ʟʚ'ʷʟʢʫ ʟ 

ʯʘʩʪʠʤ ʨʦʟʚʠʪʢʦʤ ʪʷʞʢʠʭ ʩʫʧʫʪʥʽʭ ʟʘʭʚʦʨʶʚʘʥʴ [35]: ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ 2 ʪʠʧʫ, 

ɸɻ, ʘʪʝʨʦʩʢʣʝʨʦʟʫ, ɯʍʉ, ʦʥʢʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʧʦʨʫʰʝʥʥʷ ʨʝʧʨʦʜʫʢʪʠʚʥʠʭ 

ʬʫʥʢʮʽʡ ʪʘ ʽʥ. ɺʽʜ ʟʘʭʚʦʨʶʚʘʥʴ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʦʞʠʨʽʥʥʷʤ, ʚ ʩʚʽʪʽ ʱʦʨʽʯʥʦ ʧʦʤʠʨʘʻ 

2,5 ʤʣʥ. ʯʦʣʦʚʽʢ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʚ ɭʚʨʦʧʽ ï 320 ʪʠʩʷʯ, ʚ ʉʐɸ ï 280 ʪʠʩʷʯ ʯʦʣʦʚʽʢ. 

ʅʘʜʣʠʰʢʦʚʘ ʤʘʩʘ ʪʽʣʘ ʪʘʢʦʞ ʨʦʙʠʪʴ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʝʢʦʥʦʤʽʯʥʠʡ ʽ 

ʩʦʮʽʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ, ʟʙʽʣʴʰʫʶʯʠ ʚʠʪʨʘʪʠ ʥʘ ʦʭʦʨʦʥʫ ʟʜʦʨʦʚ'ʷ ʽ ʟʥʠʞʫʶʯʠ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʣʶʜʝʡ ʽ ʾʭʥʽ ʜʦʭʦʜʠ. ʅʘ ʣʽʢʫʚʘʥʥʷ ʫʩʢʣʘʜʥʝʥʴ, ʧʦʚ'ʷʟʘʥʠʭ ʟ 
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ʦʞʠʨʽʥʥʷʤ ʩʝʨʝʜ ʜʦʨʦʩʣʠʭ, ʜʦʚʦʜʠʪʴʩʷ ʜʦ 6% ʚʩʽʭ ʚʠʪʨʘʪ ʥʘ ʦʭʦʨʦʥʫ ʟʜʦʨʦʚ'ʷ ʚ 

ʨʘʤʢʘʭ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʨʝʛʽʦʥʫ, ʚ ʉʐɸ ï 5,7% [42, 43]. 

ɺʠʩʦʢʘ ʧʦʰʠʨʝʥʽʩʪʴ ʦʞʠʨʽʥʥʷ ʚ ʧʦʧʫʣʷʮʽʾ ʜʠʢʪʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʚʯʝʥʥʷ 

ʧʨʠʯʠʥ ʽ ʤʝʭʘʥʽʟʤʽʚ ʡʦʛʦ ʨʦʟʚʠʪʢʫ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʨʦʟʫʤʽʥʥʷ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʢʽʚ 

ʚ ʣʽʢʫʚʘʥʥʽ ʽ ʧʨʦʬʽʣʘʢʪʠʮʽ ʮʽʻʾ ʧʘʪʦʣʦʛʽʾ [44, 45]. 

ɭʜʠʥʦʾ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʦʞʠʨʽʥʥʷ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ 

ʥʝʤʘʻ. ɿʘ ʝʪʽʦʧʘʪʦʛʝʥʝʪʠʯʥʠʤ ʧʨʠʥʮʠʧʦʤ ʥʘʜʣʠʰʢʦʚʫ ʤʘʩʫ ʪʽʣʘ ʽ ʦʞʠʨʽʥʥʷ 

ʧʦʜʽʣʷʶʪʴ ʥʘ ʧʝʨʚʠʥʥʝ (ʘʣʽʤʝʥʪʘʨʥʦ-ʢʦʥʩʪʠʪʫʮʽʡʥʝ ʦʞʠʨʽʥʥʷ) ʽ ʚʪʦʨʠʥʥʝ 

(ʩʠʤʧʪʦʤʘʪʠʯʥʝ) [8]. ɿʘ ʪʠʧʦʤ ʨʦʟʧʦʜʽʣʫ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ ʨʦʟʨʽʟʥʷʶʪʴ: 

ï ʘʥʜʨʦʾʜʥʠʡ ʪʠʧ ï ʚʽʜʢʣʘʜʝʥʥʷ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ ʧʝʨʝʚʘʞʥʦ ʫ ʚʝʨʭʥʽʡ 

ʯʘʩʪʠʥʽ ʪʽʣʘ. ʈʽʟʥʦʚʠʜʦʤ ʘʥʜʨʦʾʜʥʦʛʦ ʪʠʧʫ ʻ ʘʙʜʦʤʽʥʘʣʴʥʝ ʦʞʠʨʽʥʥʷ, ʷʢʝ ʙʽʣʴʰ 

ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʯʦʣʦʚʽʢʽʚ; 

ï ʛʽʥʦʾʜʥʠʡ ʪʠʧ ï ʞʠʨʦʚʘ ʪʢʘʥʠʥʘ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʚ ʥʠʞʥʽʡ 

ʯʘʩʪʠʥʽ ʪʽʣʘ, ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʞʽʥʦʢ. ɸʥʜʨʦʾʜʥʝ ʽ ʛʽʥʦʾʜʥʝ ʦʞʠʨʽʥʥʷ 

ʜʠʬʝʨʝʥʮʽʶʶʪʴ ʥʘ ʦʩʥʦʚʽ ʚʠʤʽʨʶʚʘʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʦʢʨʫʞʥʦʩʪʽ ʪʘʣʽʾ ʽ ʩʪʝʛʦʥ 

(ʥʦʨʤʘ ï 0,7ï0,8); 

ï ʟʤʽʰʘʥʠʡ ʪʠʧ ï ʞʠʨʦʚʘ ʪʢʘʥʠʥʘ ʨʦʟʧʦʜʽʣʝʥʘ ʚʽʜʥʦʩʥʦ ʨʽʚʥʦʤʽʨʥʦ. 

ɿʛʽʜʥʦ ʘʥʘʪʦʤʽʯʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʚʠʜʽʣʷʶʪʴ: 

ï ʛʽʧʝʨʪʨʦʬʽʯʥʝ ʦʞʠʨʽʥʥʷ ï ʟʙʽʣʴʰʝʥʥʷ ʨʦʟʤʽʨʽʚ ʞʠʨʦʚʠʭ ʢʣʽʪʠʥ ʙʝʟ 

ʽʩʪʦʪʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʾʭ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ; 

ï ʛʽʧʝʨʧʣʘʩʪʠʯʥʝ ï ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʯʠʩʣʘ ʞʠʨʦʚʠʭ ʢʣʽʪʠʥ 

(ʘʜʽʧʦʮʠʪʽʚ). 

ï ʟʤʽʰʘʥʝ ï ʧʦʻʜʥʘʥʥʷ ʛʽʧʝʨʪʨʦʬʽʾ ʽ ʛʽʧʝʨʧʣʘʟʽʾ ʘʜʽʧʦʮʠʪʽʚ [46, 47, 48]. 

ɾʠʨʦʚʘ ʪʢʘʥʠʥʘ ʻ ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʤʝʪʘʙʦʣʽʯʥʠʤ ʦʨʛʘʥʦʤ, ʷʢʠʡ 

ʢʣʘʩʠʬʽʢʫʻʪʴʩʷ ʥʘ 2 ʪʠʧʠ: ʙʽʣʘ ʽ ʙʫʨʘ. ʆʙʠʜʚʽ ʮʽ ʞʠʨʦʚʽ ʪʢʘʥʠʥʠ ʟʘʜʽʷʥʽ ʚ 

ʧʽʜʪʨʠʤʮʽ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʙʘʣʘʥʩʫ, ʘʣʝ ʤʘʶʪʴ ʨʽʟʥʽ ʘʥʘʪʦʤʽʯʥʽ ʣʦʢʘʣʽʟʘʮʽʾ, 

ʤʦʨʬʦʣʦʛʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʽ ʬʫʥʢʮʽʶ [49, 50]. 

ɹʽʣʘ ʞʠʨʦʚʘ ʪʢʘʥʠʥʘ ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʶ ʟʘʧʘʩʫ ʝʥʝʨʛʽʾ ʫ ʚʠʛʣʷʜʽ 

ʪʨʠʛʣʽʮʝʨʠʜʽʚ (ʊɻ) ʽ ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ ʧʦ ʚʩʴʦʤʫ ʪʽʣʫ, ʧʽʜʨʦʟʜʽʣʷʶʯʠʩʴ ʥʘ 2 ʚʠʜʠ ï 

ʚʽʩʮʝʨʘʣʴʥʫ ʽ ʧʽʜʰʢʽʨʥʫ. ɺʽʩʮʝʨʘʣʴʥʘ ʪʢʘʥʠʥʘ ʣʦʢʘʣʽʟʫʻʪʴʩʷ ʥʘʚʢʦʣʦ ʦʨʛʘʥʽʚ ʽ 
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ʚʠʢʦʥʫʻ ʟʘʭʠʩʥʫ ʬʫʥʢʮʽʶ. ʇʽʜʰʢʽʨʥʘ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʚ ʩʪʝʛʥʦʚʽʡ ʽ 

ʩʽʜʥʠʯʥʽʡ ʦʙʣʘʩʪ̫ ʭ ʽ ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʶ ʪʝʨʤʦʛʝʥʥʦʛʦ ʟʘʭʠʩʪʫ [51, 52]. 

ɹʫʨʘ ʞʠʨʦʚʘ ʪʢʘʥʠʥʘ ʨʦʟʩʽʶʻ ʝʥʝʨʛʽʶ ʫ ʚʠʛʣʷʜʽ ʪʝʧʣʘ, ʨʦʟʪʘʰʦʚʫʶʯʠʩʴ ʚ 

ʦʙʣʘʩʪʽ ʰʠʾ, ʥʘʜʢʣʶʯʠʯʥʽʡ, ʧʘʨʘʚʝʨʪʝʙʨʘʣʴʥʽʡ, ʧʘʭʦʚʽʡ, ʤʝʜʽʘʩʪʠʥʘʣʴʥʽʡ, 

ʧʝʨʠʢʘʨʜʽʘʣʴʥʽʡ, ʧʝʨʽʨʝʥʘʣʴʥʽʡ ʦʙʣʘʩʪʷʭ. ʂʨʽʤ ʪʦʛʦ, ʚ ʦʩʪʘʥʥʻ ʜʝʩʷʪʠʣʽʪʪʷ 

ʚʽʜʢʨʠʪʦ ʥʦʚʠʡ ʪʠʧ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ ï çʙʝʞʝʚʘè. ɺʽʜʦʤʦ, ʱʦ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ 

ʩʪʠʤʫʣʷʮʽʶ (ʭʦʣʦʜ ʽ ʪ.ʧ.) çʙʝʞʝʚʽè ʘʜʽʧʦʮʠʪʠ ʨʝʘʛʫʶʪʴ ʟʙʽʣʴʰʝʥʥʷʤ ʨʽʚʥʷ 

ʪʝʨʤʦʛʝʥʥʠʭ ʤʘʨʢʝʨʽʚ [53, 54]. 

ɼʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʦʞʠʨʽʥʥʷ, ʚʠʟʥʘʯʝʥʥʷ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʩʫʧʫʪʥʽʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʽ ʪʘʢʪʠʢʠ ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʠʭ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 

ʢʣʘʩʠʬʽʢʘʮʽʷ ɺʆʆɿ (1977), ʱʦ ʚʨʘʭʦʚʫʻ ʽʥʜʝʢʩ ʤʘʩʠ ʪʽʣʘ (ɯʄʊ) ï ʽʥʜʝʢʩ ʂʝʪʣʝ, 

ʷʢʠʡ ʚʠʨʘʭʦʚʫʻʪʴʩʷ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʤʘʩʠ ʪʽʣʘ ʚ ʢʽʣʦʛʨʘʤʘʭ ʜʦ ʢʚʘʜʨʘʪʫ ʟʨʦʩʪʫ ʚ 

ʤʝʪʨʘʭ ʽ ʦʙ'ʻʢʪʠʚʽʟʫʻ ʩʪʫʧʽʥʴ ʥʘʢʦʧʠʯʝʥʥʷ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ (ʪʘʙʣ. 1.1) [55, 56]. 

ʅʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʚʽʥ ʥʝ ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʠʡ ʜʣʷ ʣʽʪʥʽʭ ʣʶʜʝʡ ʪʘ 

ʦʩʽʙ, ʱʦ ʤʘʶʪʴ ʨʽʟʥʽ ʝʪʥʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʦʧʦʨʮʽʾ ʪʽʣʘ. 

ʉʪʘʥ ʧʨʠ ɯʄʊ 30,0ï39,6 ʢʛ/ʤĮ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʢʣʽʥʽʯʥʝ ʦʞʠʨʽʥʥʷ, > 40,0 

ʢʛ/ʤĮ ï ʤʦʨʙʽʜʥʝ ʦʞʠʨʽʥʥʷ. ɿʘʣʝʞʥʽʩʪʴ ʨʽʚʥʷ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʪʘ ʩʤʝʨʪʥʦʩʪʽ ʚʽʜ 

ʧʦʢʘʟʥʠʢʘ ɯʄʊ ʟʘ ʜʘʥʠʤʠ ɺʆʆɿ (1998) ʤʘʻ ʬʦʨʤʫ j-ʧʦʜʽʙʥʦʾ ʢʨʠʚʦʾ ʟ ʥʝʟʥʘʯʥʠʤ 

ʧʽʜʡʦʤʦʤ ʚ ʛʨʫʧʽ ʟ ʜʝʬʽʮʠʪʦʤ ʤʘʩʠ ʪʽʣʘ (ʦʩʦʙʣʠʚʦ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʢʫʨʽʥʥʷʤ ʽ 

ʩʫʧʫʪʥʽʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ) ʽ ʢʨʫʪʠʤ ʧʽʜʡʦʤʦʤ ʧʨʠ ɯʄʊ ʙʽʣʴʰʝ 25 ʢʛ/ʤĮ. ʋ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʩʫʧʫʪʥʽʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʽ 

ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ, ʜʫʞʝ ʚʠʩʦʢʠʡ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʧʫ ʦʞʠʨʽʥʥʷ [1, 2, 3, 4]. 

ʊʘʙʣʠʮʷ 1.1 

ʊʠʧ ʧʦʨʫʰʝʥʥʷ ʚʽʜʢʣʘʜʝʥʥʷ ʞʠʨʫ ɯʄʊ, ʢʛ/(ʤĮ) ʈʠʟʠʢ ʩʫʧʫʪʥʽʭ ʟʘʭʚʦʨʶʚʘʥʴ 

ɼʝʬʽʮʠʪ ʤʘʩʠ ʪʽʣʘ Ò18,5  ̒ʨʠʟʠʢ 

ʅʦʨʤʘʣʴʥʘ ʤʘʩʘ ʪʽʣʘ 18,5ï24,9 ʟʚʠʯʘʡʥʠʡ 

ʅʘʜʣʠʰʢʦʚʘ ʤʘʩʘ ʪʽʣʘ 25,0ï29,9 ʧʽʜʚʠʱʝʥʠʡ ʨʠʟʠʢ 

ʆʞʠʨʽʥʥʷ ɯ ʩʪʫʧʝʥʷ 30,0ï34,9 ʚʠʩʦʢʠʡ ʨʠʟʠʢ 

ʆʞʠʨʽʥʥʷ ɯɯ ʩʪʫʧʝʥʷ 35,0ï39,9 ʜʫʞʝ ʚʠʩʦʢʠʡ ʨʠʟʠʢ 

ʆʞʠʨʽʥʥʷ ɯɯɯ ʩʪʫʧʝʥʷ 40,0 ʥʘʜʟʚʠʯʘʡʥʦ ʚʠʩʦʢʠʡ ʨʠʟʠʢ 
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ʇʘʪʦʛʝʥʝʟ ʦʞʠʨʽʥʥʷ ʚʢʨʘʡ ʩʢʣʘʜʥʠʡ, ʚ ʤʝʭʘʥʽʟʤʘʭ ʡʦʛʦ ʨʦʟʚʠʪʢʫ ʟʘʜʽʷʥʽ 

ʙʝʟʣʽʯ ʬʘʢʪʦʨʽʚ, ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʠʭ ʤʽʞ ʩʦʙʦʶ. ʌʽʟʽʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʣʽ 

ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ ʽ ʝʥʜʦʢʨʠʥʥʦʾ ʩʠʩʪʝʤ, ʨʝʮʝʧʪʦʨʽʚ ʪʨʘʚʥʦʛʦ ʪʨʘʢʪʫ ʽ ʬʘʢʪʦʨʽʚ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ ʨʝʛʫʣʷʮʽʾ ʧʨʠʡʦʤʫ ʾʞʽ, ʣʷʛʣʠ ʚ 

ʦʩʥʦʚʫ ʫʷʚʣʝʥʴ ʧʨʦ ʧʘʪʦʛʝʥʝʟ ʦʞʠʨʽʥʥʷ [57, 58]. 

ɼʦ ʦʩʥʦʚʥʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʠʢʣʠʢʘʶʪʴ ʥʘʜʤʽʨʥʫ ʤʘʩʫ ʪʽʣʘ ʪʘ ʦʞʠʨʽʥʥʷ 

ʚʽʜʥʦʩʠʪʴʩʷ: 

1) ʝʥʝʨʛʝʪʠʯʥʠʡ ʜʠʩʙʘʣʘʥʩ ï ʧʝʨʝʚʘʞʘʥʥʷ ʝʥʝʨʛʽʾ ʩʧʦʞʠʚʘʥʥʷ ʥʘʜ ʝʥʝʨʛʽʻʶ 

ʚʠʪʨʘʪʠ. ʅʘ ʜʫʤʢʫ ʨʷʜʫ ʘʚʪʦʨʽʚ, ʧʝʨʝʾʜʘʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʩʪʫʧʦʚʦʾ ʘʜʘʧʪʘʮʽʾ 

ʮʝʥʪʨʫ ʥʘʩʠʯʝʥʥʷ, ʜʦ ʙʽʣʴʰ ʚʠʩʦʢʠʭ ʨʽʚʥʽʚ ʛʣʶʢʦʟʠ, ʽʥʩʫʣʽʥʫ ʽ ʣʝʧʪʠʥʫ ʚ ʢʨʦʚʽ 

[59]. ɺ ʨʝʟʫʣʴʪʘʪʽ ʟʥʠʞʫʻʪʴʩʷ ʡʦʛʦ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʩʪʠʤʫʣʶʶʯʠʭ ʚʧʣʠʚʽʚ ʽ, ʷʢ 

ʥʘʩʣʽʜʦʢ, ʜʦ ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʛʘʣʴʤʫʚʘʥʥʷ ʮʝʥʪʨʫ ʛʦʣʦʜʫ, ʱʦ ʩʧʨʠʷʻ ʧʦʜʘʣʴʰʦʤʫ 

ʧʝʨʝʾʜʘʥʥʶ ʽ ʥʘʨʦʩʪʘʥʥʶ ʤʘʩʠ ʪʽʣʘ. ɿʤʝʥʰʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ ʮʝʥʪʨʫ ʥʘʩʠʯʝʥʥʷ 

ʤʦʞʝ ʙʫʪʠ ʥʘʩʣʽʜʢʦʤ ʚʽʢʦʚʠʭ, ʝʥʜʦʢʨʠʥʥʠʭ, ʩʫʜʠʥʥʠʭ, ʦʨʛʘʥʽʯʥʠʭ ʟʤʽʥ, ʥʝʚʨʦʟʫ 

ʪʠʧʫ ʥʝʚʨʘʩʪʝʥʽʾ ʽ ʪʘʢʠʭ ʧʩʠʭʦʝʤʦʮʽʡʥʠʭ ʨʦʟʣʘʜʽʚ, ʷʢ ʧʦʯʫʪʪʷ ʩʘʤʦʪʥʦʩʪʽ, ʪʫʛʠ ʽ 

ʪ.ʜ. ɺʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʚ ʧʝʨʝʾʜʘʥʥʽ ʤʘʶʪʴ ʪʘʢʦʞ ʢʦʨʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʥʶʭʦʚʠʡ, 

ʟʦʨʦʚʠʡ, ʩʤʘʢʦʚʠʡ ʘʥʘʣʽʟʘʪʦʨʠ. ʇʽʜʨʘʭʦʚʘʥʦ, ʱʦ ʫ ʩʭʠʣʴʥʠʭ ʜʦ ʦʞʠʨʽʥʥʷ ʣʶʜʝʡ 

ʱʦʜʝʥʥʠʡ ʥʘʜʣʠʰʦʢ ʾʞʽ ʚʩʴʦʛʦ ʥʘ 100 ʢʢʘʣ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʥʘʙʠʨʘʥʥʷ ʚʘʛʠ ʥʘ 5 

ʢʛ ʚ ʨʽʢ [60]. 

ʏʘʩʪʦ ʦʞʠʨʽʥʥʷ ʻ ʥʘʩʣʽʜʢʦʤ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ ʚ ʦʨʛʘʥʽʟʤʽ. ɺʽʜʦʤʦ 

[61], ʱʦ ʝʥʝʨʛʝʪʠʯʥʽ ʚʠʪʨʘʪʠ ʦʨʛʘʥʽʟʤʫ ʩʢʣʘʜʘʶʪʴ: 75% ï ʦʩʥʦʚʥʠʡ ʦʙʤʽʥ, 10ï

15% ï ʬʽʟʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ; 10ï15% ï ʪʝʨʤʦʛʝʥʝʟ. ɿʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʝʥʝʨʛʽʾ ʚ ʦʩʽʙ 

ʟ ʦʞʠʨʽʥʥʷʤ ʤʦʞʝ ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ ʫ ʚʩʽʭ ʣʘʥʢʘʭ, ʽ ʥʘʚʽʪʴ ʤʽʥʽʤʘʣʴʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ 

ʪʝʨʤʦʛʝʥʝʟʽ, ʷʢʽ ʪʨʠʚʘʣʠʡ ʯʘʩ ʧʽʜʩʫʤʦʚʫʶʪʴʩʷ, ʤʦʞʫʪʴ ʤʘʪʠ ʧʝʚʥʝ ʟʥʘʯʝʥʥʷ [5, 6, 

7]. 

ɺʘʞʣʠʚʠʤ ʧʫʩʢʦʚʠʤ ʤʦʤʝʥʪʦʤ ʫ ʨʦʟʚʠʪʢʫ ʦʞʠʨʽʥʥʷ ʤʘʻ ʩʪʨʫʢʪʫʨʘ 

ʭʘʨʯʫʚʘʥʥʷ. ɿʙʽʣʴʰʝʥʥʷ ʚ ʨʘʮʽʦʥʽ ʢʽʣʴʢʦʩʪʽ ʞʠʨʫ ʽ ʣʝʛʢʦʟʘʩʚʦʶʚʘʥʠʭ ʚʫʛʣʝʚʦʜʽʚ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ ʥʘ ʦʙʨʦʙʢʫ ʾʞʽ (ʩʧʝʮʠʬʽʯʥʘ ʜʠʥʘʤʽʯʥʘ 

ʜʽʷ ʾʞʽ) ʽ ʟʥʠʞʝʥʥʷ ʪʝʨʤʦʛʝʥʝʟʫ. ɿʦʢʨʝʤʘ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, 

ʱʦ ʥʘ ʤʝʪʘʙʦʣʽʟʤ ʙʽʣʢʦʚʦʾ ʾʞʽ ʦʨʛʘʥʽʟʤʦʤ ʚʠʪʨʘʯʘʻʪʴʩʷ ʝʥʝʨʛʽʾ ʙʽʣʴʰʝ, ʥʽʞ ʚʦʥʘ 
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ʥʝʩʝ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʙʘʛʘʪʘ ʞʠʨʦʤ ʾʞʘ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʠʤʘʛʘʻ ʝʥʝʨʛʝʪʠʯʥʠʭ ʚʠʪʨʘʪ 

ʜʣʷ ʾʾ ʫʪʠʣʽʟʘʮʽʾ [9, 10]. 

2) ʧʝʨʝʾʜʘʥʥʷ ʚ ʜʠʪʷʯʦʤʫ ʚʽʮʽ, ʷʢʝ ʬʦʨʤʫʻ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʤʦʨʬʦʣʦʛʽʯʥʫ 

ʦʩʥʦʚʫ ʜʣʷ ʝʢʩʧʨʝʩʽʾ ʛʝʥʝʪʠʯʥʦʛʦ ʬʝʥʦʤʝʥʘ ʽ ʨʦʟʚʠʪʢʫ ʦʞʠʨʽʥʥʷ ʷʢ 

ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ [13]. 

3) ʟʤʝʥʰʝʥʥʷ ʬʽʟʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʱʦ ʩʧʨʠʷʻ ʥʘʢʦʧʠʯʝʥʥʶ ʥʘʜʣʠʰʢʦʚʦʾ 

ʤʘʩʠ ʪʽʣʘ ʪʘ ʦʞʠʨʽʥʥʶ. ɺʥʘʩʣʽʜʦʢ ʛʽʧʦʜʠʥʘʤʽʾ ʟʥʠʞʫʻʪʴʩʷ ʦʢʠʩʣʝʥʥʷ ʞʠʨʫ ʚ 

ʤ'ʷʟʘʭ. ʂʦʨʝʢʮʽʷ ʥʘʜʣʠʰʢʦʚʦʾ ʤʘʩʠ ʪʽʣʘ ʪʘ ʦʞʠʨʽʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʩʦʙʽʚ ʨʫʭʦʚʦʾ 

ʘʢʪʠʚʥʦʩʪʽ, ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʝʥʜʦʢʨʠʥʥʠʭ ʽ ʩʫʧʫʪʥʽʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʟʘ ʜʘʥʠʤʠ 

ʜʦʩʣʽʜʞʝʥʴ ʜʦʩʪʦʚʽʨʥʦ ʟʥʠʞʫʻ ʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʪʘʙʽʣʽʟʘʮʽʾ ʤʘʩʠ ʪʽʣʘ [12, 13, 14, 

15]. ʆʜʥʘʢ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʪʽʣʴʢʠ ʩʠʩʪʝʤʘʪʠʯʥʽ ʽ ʘʜʝʢʚʘʪʥʽ ʬʽʟʠʯʥʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʧʨʠʷʶʪʴ ʥʦʨʤʘʣʽʟʘʮʽʾ ʤʘʩʠ ʪʽʣʘ [1, 2, 3]. 

4) ʩʧʘʜʢʦʚʘ ʩʭʠʣʴʥʽʩʪʴ ( çʩʽʤʝʡʥʝ ʦʞʠʨʽʥʥʷè). ɺʽʜ 40% ʜʦ 80% ʦʛʨʷʜʥʠʭ 

ʜʽʪʝʡ ʤʘʶʪʴ ʙʘʪʴʢʽʚ ʟ ʦʞʠʨʽʥʥʷʤ. ʋʩʧʘʜʢʦʚʫʻʪʴʩʷ ʥʝ ʩʘʤʝ ʦʞʠʨʽʥʥʷ, ʘ ʩʭʠʣʴʥʽʩʪʴ 

ʜʦ ʧʦʚʥʦʪʠ ï ʟʜʘʪʥʽʩʪʴ ʦʨʛʘʥʽʟʤʫ ʥʘʢʦʧʠʯʫʚʘʪʠ ʞʠʨ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤʫ ʨʝʞʠʤʽ 

ʭʘʨʯʫʚʘʥʥʷ [50, 52, 56]. ɼʦ ʪʝʧʝʨʽʰʥʴʦʛʦ ʯʘʩʫ ʚʠʷʚʣʝʥʦ ʙʣʠʟʴʢʦ 20 ʛʝʥʽʚ, 

ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʟʘ ʦʞʠʨʽʥʥʷ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʩʘʤʦʩʪʽʡʥʦ ʥʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʡʦʛʦ 

ʨʦʟʚʠʪʢʫ, ʘ ʪʽʣʴʢʠ ʬʦʨʤʫʻ ʬʝʥʦʪʠʧʽʯʥʫ ʝʢʩʧʨʝʩʽʶ, ʚʧʣʠʚʘʶʯʠ ʥʘ ʝʥʝʨʛʝʪʠʯʥʠʡ 

ʦʙʤʽʥ ʦʨʛʘʥʽʟʤʫ, ʧʝʨʝʙʽʛ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʭʘʨʘʢʪʝʨ ʨʦʟʧʦʜʽʣʫ ʞʠʨʦʚʦʾ 

ʪʢʘʥʠʥʠ ʽ ʨʦʟʚʠʪʦʢ ʩʫʧʫʪʥʽʭ ʟʘʭʚʦʨʶʚʘʥʴ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ, ʦʞʠʨʽʥʥʷ ʩʣʽʜ 

ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʧʦʣʽʛʝʥʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʥʝ ʚʽʜʢʨʠʪʠʡ ʥʽ ʛʦʣʦʚʥʠʡ ʛʝʥ, 

ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʟʘ ʨʦʟʚʠʪʦʢ ʦʞʠʨʽʥʥʷ, ʥʽ ʡʦʛʦ ʤʫʪʘʮʽʾ, ʱʦ ʽʜʝʥʪʠʬʽʢʫʶʪʴ 

ʦʞʠʨʽʥʥʷ ʷʢ ʤʦʥʦʛʝʥʝʪʠʯʥʠʡ ʩʠʥʜʨʦʤ [25, 31, 44, 55]. 

5) ʚʽʢʦʚʝ ʦʞʠʨʽʥʥʷ ʧʦʚ'ʷʟʘʥʝ ʟʽ ʟʥʠʞʝʥʥʷʤ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ, ʱʦ ʚʠʨʦʙʣʷʻ ʛʦʨʤʦʥʠ, ʷʢʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ ʦʙʤʽʥʽ ʨʝʯʦʚʠʥ 

[2]. ʐʚʠʜʢʽʩʪʴ ʦʙʤʽʥʥʠʭ ʧʨʦʮʝʩʽʚ ʟʤʝʥʰʫʻʪʴʩʷ, ʪʦʤʫ ʧʦʰʠʨʝʥʽʩʪʴ ʦʞʠʨʽʥʥʷ ʩʝʨʝʜ 

ʦʙʦʭ ʩʪʘʪʝʡ ʟ ʚʽʢʦʤ ʟʘʢʦʥʦʤʽʨʥʦ ʧʽʜʚʠʱʫʻʪʴʩʷ [10]. 

6) ʩʪʘʪʝʚʘ ʩʭʠʣʴʥʽʩʪʴ: ʦʞʠʨʽʥʥʷ ʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʫ ʞʽʥʦʢ, ʥʽʞ ʫ 

ʯʦʣʦʚʽʢʽʚ, ʪʘʢ ʷʢ ʰʚʠʜʢʽʩʪʴ ʤʝʪʘʙʦʣʽʟʤʫ ʫ ʞʽʥʦʢ ʥʠʞʯʝ [11]. ɯʥʰʦʶ ʧʨʠʯʠʥʦʶ ʻ 

ʛʦʨʤʦʥʘʣʴʥʽ ʟʤʽʥʠ: ʟʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʤʝʪʘʙʦʣʽʟʤʫ ʘʩʦʮʽʡʦʚʘʥʝ ʟ ʣʶʪʝʾʥʦʚʦʶ 
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ʬʘʟʦʶ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʫ, ʪʦʤʫ ʧʨʠ ʚʽʢʦʚʽʡ ʧʝʨʝʙʫʜʦʚʽ, ʟʽ ʟʥʠʞʝʥʥʷʤ 

ʚʠʨʦʙʣʝʥʥʷ ʣʶʪʝʾʥʫ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʢʦʥʦʤʽʨʥʝ ʥʘʨʦʩʪʘʥʥʷ ʤʘʩʠ ʪʽʣʘ [60]. ʋ ʞʽʥʦʢ 

ʯʘʩʪʦʪʘ ʽ ʩʪʫʧʽʥʴ ʚʠʨʘʞʝʥʦʩʪʽ ʥʘʜʣʠʰʢʦʚʦʾ ʤʘʩʠ ʪʽʣʘ ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʘ ʟ ʢʽʣʴʢʽʩʪʶ 

ʜʽʪʝʡ [34, 35, 36, 37]. 

ʄʝʭʘʥʽʟʤʠ, ʱʦ ʨʝʛʫʣʶʶʪʴ ʘʧʝʪʠʪ ʽ ʥʘʩʠʯʝʥʥʷ, ʜʽʣʷʪʴʩʷ ʥʘ ʢʦʨʦʪʢʦʯʘʩʥʽ ʽ 

ʜʦʚʛʦʪʨʠʚʘʣʽ. ʂʦʨʦʪʢʦʯʘʩʥʽ ʨʝʛʫʣʶʶʪʴ ʧʨʠʡʦʤ ʾʞʽ ʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʩʠʛʥʘʣʘʤʠ 

ʥʘʩʠʯʝʥʥʷ, ʱʦ ʡʜʫʪʴ ʟ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ ʯʝʨʝʟ ʘʬʝʨʝʥʪʥʽ ʚʦʣʦʢʥʘ 

ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʫ ʚ ʩʪʦʚʙʫʨ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. ɼʦʚʛʦʪʨʠʚʘʣʠʡ ʤʝʭʘʥʽʟʤ 

ʟʘʙʝʟʧʝʯʫʻ ʨʝʛʫʣʷʮʽʶ ʭʘʨʯʦʚʦʾ ʧʦʚʝʜʽʥʢʠ ʽ ʢʦʥʪʨʦʣʴ ʤʘʩʠ ʪʽʣʘ ʥʘ ʪʨʠʚʘʣʠʡ ʧʝʨʽʦʜ, 

ʽ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʛʽʧʦʪʘʣʘʤʫʩ (ɻʪ) ʟʘ ʫʯʘʩʪʶ ʨʽʟʥʠʭ ʥʝʡʨʦʪʨʘʥʩʤʽʪʝʨʽʚ ʽ 

ʥʝʡʨʦʧʝʧʪʠʜʽʚ [13, 22, 24, 27]. 

ʗʢ ʚʽʜʦʤʦ [24], ʮʝʥʪʨ ʘʧʝʪʠʪʫ ʨʦʟʪʘʰʦʚʘʥʠʡ ʚ ɻʪ. ʋ ʜʫʛʦʧʦʜʽʙʥʠʭ ʷʜʨʘʭ 

ʤʽʩʪʠʪʴʩʷ ʜʚʘ ʧʨʦʪʠʣʝʞʥʠʭ ʟʘ ʬʫʥʢʮʽʻʶ ʧʫʣʫ ʥʝʡʨʦʥʽʚ. ʆʜʠʥ ʟ ʥʠʭ ʩʠʥʪʝʟʫʻ 

ʧʝʧʪʠʜʠ, ʱʦ ʩʪʠʤʫʣʶʶʪʴ ʘʧʝʪʠʪ (ʥʝʡʨʦʧʝʧʪʠʜ Y, ʘʛʫʪʽ-ʧʦʜʽʙʥʠʡ ʙʽʣʦʢ), ʽʥʰʠʡ 

ʧʫʣ ï ʧʝʧʪʠʜʠ, ʱʦ ʧʨʠʛʥʽʯʫʶʪʴ ʘʧʝʪʠʪ (ʧʨʦʦʧʽʦʤʝʣʘʥʦʢʦʨʪʠʥ-ʇʆʄʂ). 

ʅʝʡʨʦʧʝʧʪʠʜ Y ʻ ʥʘʡʙʽʣʴʰ ʧʦʪʫʞʥʠʤ ʦʨʝʢʩʽʛʝʥʥʠʤ ʬʘʢʪʦʨʦʤ, ʷʢʠʡ ʟʜʽʡʩʥʶʻ ʩʚʽʡ 

ʝʬʝʢʪ ʯʝʨʝʟ ʨʝʮʝʧʪʦʨʠ ʚ ɻʪ. ʂʨʽʤ ʮʴʦʛʦ, ʧʽʜ ʚʧʣʠʚʦʤ ʥʝʡʨʦʧʝʧʪʠʜʘ Y ʟʨʦʩʪʘʻ 

ʧʨʦʜʫʢʮʽʷ ʽʥʩʫʣʽʥʫ ʽ ʢʦʨʪʠʟʦʣʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʩʠʣʝʥʥʷ ʝʢʩʧʨʝʩʽʾ ob-ʛʝʥʘ 

ʦʞʠʨʽʥʥʷ. ʇʨʦʜʫʢʪʠ ʇʆʄʂ ʧʨʝʜʩʪʘʚʣʝʥʽ Ŭ-, ɓ-, ɔ-ʤʝʣʘʥʦʩʪʠʤʫʣʶʶʯʠʤ ʽ 

ʘʜʨʝʥʦʢʦʨʪʠʢʦʪʨʦʧʥʠʤ ʛʦʨʤʦʥʘʤʠ-ɸʂʊɻ [62]. ʅʘʡʚʘʞʣʠʚʽʰʠʤ ʛʦʨʤʦʥʦʤ 

ʥʘʩʠʯʝʥʥʷ ʻ Ŭ-ʤʝʣʘʥʦʩʪʠʤʫʣʶʶʯʠʡ ʛʦʨʤʦʥ. ɿʚ'ʷʟʫʶʯʠʩʴ ʟʽ ʩʚʦʾʤʠ ʨʝʮʝʧʪʦʨʘʤʠ, ʚ 

ʮʝʥʪʨʘʣʴʥʽʡ ʥʝʨʚʦʚʽʡ ʩʠʩʪʝʤʽ (ʎʅʉ) ʚʽʥ ʟʜʽʡʩʥʶʻ ʘʥʦʨʝʢʩʠʛʝʥʥʠʡ ʝʬʝʢʪ, ʘ 

ʰʣʷʭʦʤ ʚʧʣʠʚʫ ʥʘ ʱʠʪʦʧʦʜʽʙʥʫ ʟʘʣʦʟʫ ʽ ʩʠʤʧʘʪʠʯʥʠʡ ʚʽʜʜʽʣ ɺʅʉ ʟʙʽʣʴʰʫʻ 

ʝʥʝʨʛʦʚʠʪʨʘʪʠ. ɹʣʦʢʫʻ ʨʝʮʝʧʪʦʨʠ ʤʝʣʘʥʦʢʦʨʪʠʥʘ ʚ ɻʪ ʘʛʫʪʽ-ʧʦʜʽʙʥʠʡ ʙʽʣʦʢ, 

ʚʠʢʣʠʢʘʶʯʠ ʩʪʠʤʫʣʷʮʽʶ ʘʧʝʪʠʪʫ. ʆʙʠʜʚʽ ʛʨʫʧʠ ʥʝʡʨʦʥʽʚ ʧʨʷʤʦ ʘʙʦ 

ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʚʟʘʻʤʦʜʽʶʪʴ ʟ ʙʝʟʣʽʯʯʶ ʽʥʰʠʭ ʛʦʨʤʦʥʽʚ ʽ ʥʝʡʨʦʤʝʜʽʘʪʦʨʽʚ, ʱʦ 

ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ ʧʽʜʪʨʠʤʮʽ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʙʘʣʘʥʩʫ, ʷʢ ʮʝʥʪʨʘʣʴʥʦʛʦ (ʩʝʨʦʪʦʥʽʥʦʤ, 

ʜʦʬʘʤʠʥʦʤ), ʪʘʢ ʽ ʧʝʨʠʬʝʨʠʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ (ʣʝʧʪʠʥʦʤ, ʽʥʩʫʣʽʥʦʤ, ʛʨʝʣʽʥʦʤ, ʽ 

ʪ.ʜ.) [63]. 
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ɼʦʚʝʜʝʥʦ [64, 65, 66], ʱʦ ʞʠʨʦʚʘ ʪʢʘʥʠʥʘ ʩʘʤʦʩʪʽʡʥʦ ʚʠʢʦʥʫʻ ʨʷʜ 

ʝʥʜʦʢʨʠʥʥʠʭ, ʧʘʨʘʢʨʠʥʥʠʭ ʽ ʘʫʪʦʢʨʠʥʥʠʭ ʬʫʥʢʮʽʡ. ɺ ʜʘʥʠʡ ʯʘʩ ʚʽʜʦʤʦ ʙʽʣʴʰʝ 100 

ʛʦʨʤʦʥʽʚ [67], ʤʝʜʽʘʪʦʨʽʚ ʽ ʬʘʢʪʦʨʽʚ ʨʦʩʪʫ [66], ʱʦ ʩʝʢʨʝʪʫʁʪʴʩʷ ʞʠʨʦʚʦʶ 

ʪʢʘʥʠʥʦʶ, ʟʚʘʥʠʭ ʘʜʽʧʦʢʽʥʠ, ʷʢʽ ʟʘʜʽʷʥʽ ʚ ʧʨʦʮʝʩʘʭ ʘʜʽʧʦʛʝʥʝʟʘ ʽ ʢʦʥʪʨʦʣʶ ʤʘʩʠ 

ʪʽʣʘ, ʨʝʛʫʣʶʶʯʠ ʩʧʦʞʠʚʘʥʥʷ ʾʞʽ ʽ ʧʽʜʪʨʠʤʫʶʯʠ ʝʥʝʨʛʝʪʠʯʥʠʡ ʙʘʣʘʥʩ [68]. 

ʅʘʡʚʘʞʣʠʚʽʰʠʤ ʛʦʨʤʦʥʦʤ, ʷʢʠʡ ʨʝʛʫʣʶʻ ʤʝʪʘʙʦʣʽʟʤ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ, ʻ 

ʽʥʩʫʣʽʥ [67]. ɺʽʥ ʚʧʣʠʚʘʻ ʥʘ ʩʝʢʨʝʮʽʶ ʘʜʽʧʦʢʽʥʽʚ. ʉʝʨʝʜ ʬʘʢʪʦʨʽʚ, ʱʦ 

ʚʠʚʽʣʴʥʷʶʪʴʩʷ ʘʜʽʧʦʮʠʪʘʤʠ, ʚʠʚʯʘʻʪʴʩʷ ʚʧʣʠʚ ʚʽʣʴʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ (ɺɾʂ), 

ʨʽʚʝʥʴ ʷʢʠʭ ʟʨʦʩʪʘʻ ʟ ʥʘʢʦʧʠʯʝʥʥʷʤ ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʞʠʨʫ. ʆʩʦʙʣʠʚʦʩʪʽ 

ʚʽʩʮʝʨʘʣʴʥʠʭ ʘʜʽʧʦʮʠʪʽʚ ʚʠʟʥʘʯʘʶʪʴ ʾʭ ʚʠʩʦʢʫ ʣʽʧʦʣʽʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʽ 

ʥʘʜʭʦʜʞʝʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ɺɾʂ ʧʦ ʚʦʨʽʪʥʽʡ ʚʝʥʽ ʚ ʧʝʯʽʥʢʫ. ʇʨʠ ʮʴʦʤʫ ɺɾʂ 

ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʟʚ'ʷʟʫʚʘʥʥʶ ʽʥʩʫʣʽʥʫ ʛʝʧʘʪʦʮʠʪʘʤʠ, ʦʙʫʤʦʚʣʶʶʯʠ ʨʦʟʚʠʪʦʢ 

ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ (ɯʈ) ʥʘ ʧʝʯʽʥʢʦʚʦʤʫ ʨʽʚʥʽ, ʟʥʠʞʝʥʥʷ ʧʦʛʣʠʥʘʥʥʷ ʽʥʩʫʣʽʥʫ 

ʧʝʯʽʥʢʦʶ ʽ ʨʦʟʚʠʪʦʢ ʩʠʩʪʝʤʥʦʾ ʛʽʧʝʨʽʥʩʫʣʽʥʝʤʽʾ. ʋ ʩʚʦʶ ʯʝʨʛʫ ʛʽʧʝʨʽʥʩʫʣʽʥʝʤʽʷ, 

ʧʦʨʫʰʫʶʯʠ ʘʫʪʦʨʝʛʫʣʷʮʽʶ ʽʥʩʫʣʽʥʦʚʠʭ ʨʝʮʝʧʪʦʨʽʚ, ʧʦʩʠʣʶʻ ʧʝʨʠʬʝʨʠʯʥʫ ɯʈ. 

ɺɾʂ ʪʘʢʦʞ ʧʨʠʛʥʽʯʫʶʪʴ ʛʘʣʴʤʽʚʥʫ ʜʽʶ ʽʥʩʫʣʽʥʫ ʥʘ ʛʣʶʢʦʥʝʦʛʝʥʝʟ, ʩʧʨʠʷʶʯʠ 

ʟʙʽʣʴʰʝʥʥʶ ʧʨʦʜʫʢʮʽʾ ʛʣʶʢʦʟʠ ʧʝʯʽʥʢʦʶ. ʋ ʤ'ʷʟʦʚʽʡ ʪʢʘʥʠʥʠ ɺɾʂ, ʢʦʥʢʫʨʫʶʯʠ ʟ 

ʩʫʙʩʪʨʘʪʦʤ ʚ ʮʠʢʣʽ ʛʣʶʢʦʟʘ ï ʞʠʨʥʽ ʢʠʩʣʦʪʠ, ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʫʪʠʣʽʟʘʮʽʾ ʛʣʶʢʦʟʠ 

ʤʦ̔ʮʠʪʘʤʠ, ʱʦ ʚʝʜʝ ʜʦ ʛʽʧʝʨʛʣʽʢʝʤʽʾ ʽ ʢʦʤʧʝʥʩʘʪʦʨʥʽʡ ʛʽʧʝʨʽʥʩʫʣʽʥʝʤʽʾ [68, 69, 70]. 

ɯʥʰʠʤʠ ʚʘʞʣʠʚʠʤʠ ʛʦʨʤʦʥʘʤʠ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ, ʷʢʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ 

ʨʝʛʫʣʷʮʽʾ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ, ʻ ʣʝʧʪʠʥ ʽ ʘʜʽʧʦʥʝʢʪʠʥ [64, 65]. 

ʃʝʧʪʠʥ ï ʧʝʧʪʠʜʥʠʡ ʛʦʨʤʦʥ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʥʘʩʠʯʝʥʥʷ. ʈʝʮʝʧʪʦʨʠ ʜʦ 

ʣʝʧʪʠʥʫ ʟʥʘʡʜʝʥʽ ʚ ʚʝʥʪʨʦʤʝʜʽʘʣʴʥʦʤʫ ʷʜʨʽ ɻʪ, ʱʦ ʨʝʛʫʣʶʻ ʙʘʣʘʥʩ ʝʥʝʨʛʽʾ ʚ 

ʦʨʛʘʥʽʟʤʽ ʽ ʘʧʝʪʠʪ, ʘ ʪʘʢʦʞ ʫ ʧʝʯʽʥʮʽ, ʧʽʜʰʣʫʥʢʦʚʽʡ ʟʘʣʦʟʽ, ʥʘʜʥʠʨʢʦʚʠʭ ʟʘʣʦʟʘʭ, 

ʽʥʰʠʭ ʦʨʛʘʥʘʭ ʽ ʪʢʘʥʠʥʘʭ. ɺ ʎʅʉ ʣʝʧʪʠʥ ʛʨʘʻ ʙʽʣʴʰ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ ʨʝʛʫʣʷʮʽʾ 

ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ, ʥʽʞ ʽʥʩʫʣʽʥ. ʏʝʨʝʟ ɻʪ, ʩʪʦʚʙʫʨ ʤʦʟʢʫ ʽ ʣʽʤʙʽʯʥʫ 

ʩʠʩʪʝʤʫ ʟʥʠʞʫʻ ʧʦʪʨʝʙʫ ʚ ʾʞʽ, ʧʨʠʛʥʽʯʫʻ ʘʧʝʪʠʪ ʽ ʟʙʽʣʴʰʫʻ ʚʠʪʨʘʪʫ ʝʥʝʨʛʽʾ, 

ʘʢʪʠʚʫʶʯʠ ʩʠʤʧʘʪʠʯʥʠʡ ʚʽʜʜʽʣ ɺʅʉ ʟʘ ʨʘʭʫʥʦʢ ʙʣʦʢʘʜʠ ʚʠʨʦʙʣʝʥʥʷ ʦʨʝʢʩʽʛʝʥʥʠʭ 

ʧʝʧʪʠʜʽʚ, ʘ ʪʘʢʦʞ ʩʪʠʤʫʣʷʮʽʾ ʚʠʜʽʣʝʥʥʷ ʥʝʡʨʦʥʘʤʠ ʚ ʩʠʥʘʧʪʠʯʥʫ ʱʽʣʠʥʫ 

ʤʝʣʘʥʦʢʦʨʪʠʥʫ, ʱʦ ʧʨʠʛʥʽʯʫʻ ʘʧʝʪʠʪ. ʇʨʠʡʦʤ ʾʞʽ ʧʽʜʚʠʱʫʻ ʩʝʢʨʝʮʽʶ ʣʝʧʪʠʥʫ 
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(ʯʠʤ ʙʽʣʴʰʝ ʣʝʧʪʠʥʫ, ʪʠʤ ʤʝʥʰʝ ʩʧʦʞʠʚʘʥʥʷ ʾʞʽ), ʘ ʧʽʜ ʯʘʩ ʛʦʣʦʜʫʚʘʥʥʷ ʽ ʧʨʠ 

ʘʢʪʠʚʥʦʤʫ ʬʽʟʠʯʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ ʡʦʛʦ ʨʽʚʝʥʴ ʚ ʢʨʦʚʽ ʟʥʠʞʫʻʪʴʩʷ. ʋ ʧʝʯʽʥʮʽ 

ʣʝʧʪʠʥ ʤʦʞʝ ʛʘʣʴʤʫʚʘʪʠ ʜʽʶ ʽʥʩʫʣʽʥʫ ʥʘ ʛʣʶʢʦʥʝʦʛʝʥʝʟ, ʥʘʜʘʚʘʪʠ ʛʘʣʴʤʽʚʥʠʡ 

ʚʧʣʠʚ ʥʘ ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ ʪʠʨʦʟʠʥʫ ï ʩʫʙʩʪʨʘʪʫ ʽʥʩʫʣʽʥʦʚʦʛʦ ʨʝʮʝʧʪʦʨʘ ʚ 

ʤ'ʷʟʦʚʽʡ ʪʢʘʥʠʥʽ. ɺʽʥ ʟʜʘʪʥʠʡ ʧʽʜʩʠʣʶʚʘʪʠ ʟʘʭʦʧʣʝʥʥʷ ʛʣʶʢʦʟʠ ʞʠʨʦʚʠʤʠ ʽ 

ʤ'ʷʟʦʚʠʤʠ ʢʣʽʪʠʥʘʤʠ. ʂʨʽʤ ʪʦʛʦ, ʣʝʧʪʠʥ ʟʙʽʣʴʰʫʻ ʟʚʦʨʦʪʥʝ ʟʘʭʦʧʣʝʥʥʷ ʩʝʨʦʪʦʥʽʥʫ 

ʽ ʯʘʩʪʢʦʚʦ ʡʦʛʦ ʝʬʝʢʪʠ, ʧʦʚ'ʷʟʘʥʽ ʟʽ ʟʥʠʞʝʥʥʷʤ ʤʘʩʠ ʪʽʣʘ. ʆʜʥʘʢ ʜʝʬʽʮʠʪʫ ʣʝʧʪʠʥʫ 

ʧʨʠ ʦʞʠʨʽʥʥʽ, ʷʢ ʧʨʘʚʠʣʦ, ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ. ʄʦʞʣʠʚʦʶ ʧʨʠʯʠʥʦʶ ʤʦʞʝ ʙʫʪʠ 

ʨʦʟʚʠʪʦʢ ʣʝʧʪʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ, ʟʘ ʨʘʭʫʥʦʢ ʧʦʛʘʥʦʛʦ ʧʨʦʥʠʢʥʝʥʥʷ ʡʦʛʦ ʯʝʨʝʟ 

ʛʝʤʘʪʦʝʥʮʝʬʘʣʽʯʥʠʡ ʙʘʨ'ʻʨ (ɻɽɹ) ʽ ʘʥʦʤʘʣʽʡ ʩʪʨʫʢʪʫʨʠ ʟʚ'ʷʟʫʶʯʦʛʦ ʙʽʣʢʘ ʘʙʦ 

ʛʽʧʦʪʘʣʘʤʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ [65, 68]. 

ɸʜʽʧʦʥʝʢʪʠʥ ï ʮʝ ʙʽʣʦʢ, ʱʦ ʩʠʥʪʝʟʫʻʪʴʩʷ ʘʜʽʧʦʮʠʪʘʤʠ ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʞʠʨʫ ʽ 

ʚʠʢʦʥʫʻ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʥʰʠʭ ʘʜʽʧʦʮʠʪʦʢʽʥʽʚ ʨʷʜ ʧʨʦʪʝʢʪʠʚʥʠʭ ʬʫʥʢʮʽʡ: 

ʧʨʦʪʠʟʘʧʘʣʴʥʫ, ʧʨʦʪʠʜʽʘʙʝʪʠʯʥʫ, ʘʥʛʽʦ- ʽ ʢʘʨʜʽʦʧʨʦʪʝʢʪʠʚʥʫ. ʈʽʚʝʥʴ ʘʜʽʧʦʥʝʢʪʠʥʫ 

ʚ ʧʣʘʟʤʽ ʢʨʦʚʽ ʦʙʝʨʥʝʥʦ ʧʨʦʧʦʨʮʽʡʥʠʡ ʤʘʩʽ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ. ʇʨʠ ʦʞʠʨʽʥʥʽ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʘʜʽʧʦʥʝʢʪʠʥʫ ʚ ʢʨʦʚʽ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʦʙʫʤʦʚʣʝʥʦ 

ʘʩʦʮʽʡʦʚʘʥʠʤ ʟ ʦʞʠʨʽʥʥʷʤ ʟʘʧʘʣʝʥʥʷʤ. ʇʨʦʪʠʟʘʧʘʣʴʥʽ ʤʘʨʢʝʨʠ, ʪʘʢʽ ʷʢ ʬʘʢʪʦʨ 

ʥʝʢʨʦʟʫ ʧʫʭʣʠʥʠ-ʘʣʴʬʘ, ʽʥʪʝʨʣʝʡʢʽʥ-6, ʟʥʠʞʫʶʪʴ ʡʦʛʦ ʝʢʩʧʨʝʩʽʶ ʽ ʩʝʢʨʝʮʽʶ ʚ 

ʞʠʨʦʚʽʡ ʪʢʘʥʠʥʽ [66, 70]. 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ɺʅʉ ʚʧʣʠʚʘʻ ʥʘ ʙʘʛʘʪʦ ʧʨʦʮʝʩʽʚ 

ʤʝʪʘʙʦʣʽʟʤʫ: ʣʽʧʦʣʽʟ, ʛʣʶʢʦʥʝʦʛʝʥʝʟ, ʩʝʢʨʝʮʽʶ ʽʥʩʫʣʽʥʫ ʽ ʛʣʶʢʘʛʦʥʫ. ʉʠʤʧʘʪʠʯʥʽ 

ʥʝʨʚʦʚʽ ʟʘʢʽʥʯʝʥʥʷ ʽ ʢʘʪʝʭʦʣʘʤʽʥʠ ʥʘʜʥʠʨʥʠʢʽʚ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ ʘʜʘʧʪʘʮʽʾ 

ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʧʨʠ ʦʙʤʝʞʝʥʥʽ ʘʙʦ ʥʘʜʤʽʨʥʦʤʫ ʥʘʜʭʦʜʞʝʥʥʽ ʝʥʝʨʛʽʾ ʚ 

ʦʨʛʘʥʽʟʤ. ɿʙʽʣʴʰʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʾʞʽ ʫ ʦʩʽʙ ʙʝʟ ʩʭʠʣʴʥʦʩʪʽ ʜʦ ʦʞʠʨʽʥʥʷ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʩʠʤʧʘʪʠʯʥʦʛʦ ʚʽʜʜʽʣʫ ɺʅʉ, ʯʦʛʦ ʥʝ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠ ʩʭʠʣʴʥʦʩʪʽ ʜʦ ʦʞʠʨʽʥʥʷ. ʆʞʠʨʽʥʥʷ ʯʘʩʪʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʥʠʟʴʢʦʶ ʰʚʠʜʢʽʩʪʶ ʦʩʥʦʚʥʦʛʦ ʦʙʤʽʥʫ, ʪʝʧʣʦʫʪʚʦʨʝʥʥʷ ʽ ʟʥʠʞʝʥʦʶ ʘʢʪʠʚʥʽʩʪʶ 

ʩʠʤʧʘʪʠʯʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ (ʉʅʉ), ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʧʘʪʦʣʦʛʽʾ 

[71]. ɺʠʪʨʘʪʘ ʝʥʝʨʛʽʾ ʚ ʪʢʘʥʠʥʘʭ ʟʘ ʫʯʘʩʪʶ ʉʅʉ ʨʝʘʣʽʟʫʻʪʴʩʷ ʯʝʨʝʟ ɓ-
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ʘʜʨʝʥʦʨʝʮʝʧʪʦʨʠ. ʏʫʪʣʠʚʽʩʪʴ ʨʝʮʝʧʪʦʨʽʚ ʉʅʉ ʜʦ ʢʘʪʝʭʦʣʘʤʽʥʽʚ ʧʨʠ ʦʞʠʨʽʥʥʽ 

ʟʥʠʞʝʥʘ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʝʭʘʥʽʟʤʠ ʨʝʛʫʣʷʮʽʾ ʘʧʝʪʠʪʫ ʽ ʘʜʽʧʦʛʝʥʝʟʫ ʚʝʣʴʤʠ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʽ ʩʢʣʘʜʥʽ. ɺʦʥʠ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʚʟʘʻʤʦʜʽʶ ʮʝʥʪʨʘʣʴʥʠʭ 

ʥʝʡʨʦʪʨʘʥʩʤʽʪʝʨʽʚ ʽ ʥʝʡʨʦʤʝʜʽʘʪʦʨʽʚ ʟ ʛʘʩʪʨʦʽʥʪʝʩʪʽʥʘʣʴʥʠʤʠ ʧʝʧʪʠʜʘʤʠ, 

ʽʥʩʫʣʽʥʦʤ, ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʤʠ ʧʝʧʪʠʜʘʤʠ, ʷʢʽ ʩʠʥʪʝʟʫʶʪʴʩʷ ʚʣʘʩʥʝ ʞʠʨʦʚʦʶ 

ʪʢʘʥʠʥʦʶ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʽʟʘʜʘʧʪʘʮʽ ʾ ʨʦʟʚʠʚʘʶʪʴʩʷ ʧʝʨʚʠʥʥʦ-ʛʦʨʤʦʥʘʣʴʥʽ, 

ʚʪʦʨʠʥʥʽ ʤʝʪʘʙʦʣʽʯʥʽ ʟʤʽʥʠ, ʷʢʽ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʘʩʦʮʽʡʦʚʘʥʠʭ ʟ ʥʘʜʤʽʨʥʦʶ 

ʤʘʩʦʶ ʪʽʣʘ ʪʘ ʦʞʠʨʽʥʥʷʤ ʪʷʞʢʠʭ ʩʫʧʫʪʥʽʭ ʟʘʭʚʦʨʶʚʘʥʴ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʟʚ'ʷʟʦʢ ʥʘʜʣʠʰʢʦʚʦʾ ʤʘʩʠ ʪʽʣʘ ʪʘ ʦʞʠʨʽʥʥʷ ʟ ʨʷʜʦʤ 

ʟʘʭʚʦʨʶʚʘʥʴ [72]. ʋ ʣʶʜʝʡ ʟ ʥʘʜʤʽʨʥʦʶ ʚʘʛʦʶ ʟʙʽʣʴʰʫʻʪʴʩʷ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʧʘʪʦʣʦʛʽʾ (ɯʍʉ, ɸɻ, ʽʥʩʫʣʴʪ, ʘʪʝʨʦʩʢʣʝʨʦʟ ʩʫʜʠʥ, ʽʥʬʘʨʢʪ 

ʤʽʦʢʘʨʜʘ), ʟʘʭʚʦʨʶʚʘʥʴ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ (ʦʩʪʝʦʭʦʥʜʨʦʟ ʭʨʝʙʪʘ, ʦʙʤʽʥʥʦ-

ʜʠʩʪʨʦʬʽʯʥʠʡ ʧʦʣʽʘʨʪʨʠʪ), ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ (ʜʠʩʢʽʥʝʟʽʷ ʞʦʚʯʥʦʛʦ 

ʤʽʭʫʨʘ, ʭʨʦʥʽʯʥʠʡ ʭʦʣʝʮʠʩʪʠʪ, ʞʦʚʯʥʦʢʘʤ'ʷʥʘ ʭʚʦʨʦʙʘ), ʟʣʦʷʢʽʩʥʠʭ ʥʦʚʦʫʪʚʦʨʝʥʴ 

(ʨʘʢ ʣʝʛʝʥʽ, ʨʘʢ ʝʥʜʦʤʝʪʨʽʷ, ʷʻʯʥʠʢʽʚ, ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ, ʧʝʨʝʜʤʽʭʫʨʦʚʦʾ ʟʘʣʦʟʠ, 

ʪʦʚʩʪʦʾ ʽ ʧʨʷʤʦʾ ʢʠʰʢʠ, ʞʦʚʯʥʦʛʦ ʤʽʭʫʨʘ, ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ, ʧʝʯʽʥʢʠ), 

ʽʥʩʫʣʽʥʥʝʟʘʣʝʞʥʦʛʦ ʜʽʘʙʝʪʫ. ʋ 66% ʞʽʥʦʢ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʧʦʨʫʰʝʥʥʷ 

ʤʝʥʩʪʨʫʘʣʴʥʦ-ʦʚʘʨʽʘʣʴʥʦʾ ʬʫʥʢʮʽʾ ʽ ʙʝʟʧʣʽʜʜʷ [73, 74]. ʆʞʠʨʽʥʥʷ ʧʦʛʽʨʰʫʻ ʷʢʽʩʪʴ 

ʞʠʪʪʷ: ʚʠʢʣʠʢʘʻ ʩʪʘʥ ʭʨʦʥʽʯʥʦʛʦ ʩʪʨʝʩʫ, ʪʨʠʚʦʞʥʦ-ʜʝʧʨʝʩʠʚʥʽ ʨʝʘʢʮʽʾ, ʧʦʯʫʪʪʷ 

ʧʨʦʚʠʥʠ, ʚʦʨʦʞʦʩʪʽ, ʙʝʟʧʦʨʘʜʥʦʩʪʽ ʘʙʦ ʘʛʨʝʩʽʾ. 

ʅʘʡʙʽʣʴʰ ʩʝʨʡʦʟʥʠʤʠ ʽ ʟʘʛʨʦʟʣʠʚʠʤʠ ʜʣʷ ʞʠʪʪʷ ʧʘʮʽʻʥʪʘ, ʻ ɯʍʉ, ʧʦʨʫʰʝʥʥʷ 

ʤʦʟʢʦʚʦʛʦ ʢʨʦʚʦʦʙʽʛʫ, ɸɻ. ʇʦʻʜʥʘʥʥʷ ɸɻ ʽ ʦʞʠʨʽʥʥʷ ʤʘʻ ʚʠʨʘʞʝʥʫ ʥʝʛʘʪʠʚʥʫ ʜʽʶ 

ʥʘ ʩʪʨʫʢʪʫʨʫ ʽ ʬʫʥʢʮʽʶ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ (ʃʐ) [75]. ɽʧʽʜʝʤʽʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʝʨʝʢʦʥʣʠʚʦ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ, ʱʦ ʟʤʽʥʘ ʩʪʨʫʢʪʫʨʠ ʽ ʟʙʽʣʴʰʝʥʥʷ ʤʘʩʠ ʃʐ 

ʤʽʦʢʘʨʜʘ ʧʨʠ ʦʞʠʨʽʥʥʽ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ 

(ɸʊ) ʽ ʻ ʤʘʨʢʝʨʦʤ ʨʦʟʚʠʪʢʫ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʽ ʣʝʪʘʣʴʥʦʩʪʽ [11]. ʇʨʠ 

ʮʴʦʤʫ ʩʪʽʡʢʝ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʴʦʚʦʛʦ ʨʽʚʥʷ ɸʊ ʥʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʝʛʨʝʩʫ ʛʽʧʝʨʪʨʦʬʽʾ 

ʃʐ, ʥʝ ʧʦʢʨʘʱʫʻ ʡʦʛʦ ʜʽʘʩʪʦʣʽʯʥʫ ʬʫʥʢʮʽʶ. 
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ʅʘʨʦʩʪʘʥʥʷ ʩʝʨʮʝʚʦʛʦ ʚʠʢʠʜʫ ʧʨʠ ʦʞʠʨʽʥʥʽ ʬʽʟʽʦʣʦʛʽʯʥʦ ʧʦʚ'ʷʟʘʥʦ ʟ 

ʟʘʜʦʚʦʣʝʥʥʷʤ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʦʪʨʝʙ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ [76, 77]. ʇʨʠ ʟʙʝʨʝʞʝʥʥʽ 

ʢʦʣʠʰʥʴʦʾ ʯʘʩʪʦʪʠ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ ʧʽʜʚʠʱʝʥʥʷ ʩʝʨʮʝʚʦʛʦ ʚʠʢʠʜʫ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʫʜʘʨʥʦʛʦ ʦʙ'ʻʤʫ ʩʝʨʮʷ ʥʘ ʬʦʥʽ ʧʦʩʪʫʧʦʚʦʛʦ 

ʟʨʦʩʪʘʥʥʷ ʦʙ'ʻʤʫ ʮʠʨʢʫʣʶʶʯʦʾ ʢʨʦʚʽ (ʆʎʂ). ʇʨʠ ʦʞʠʨʽʥʥʽ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ 

ʨʦʟʰʠʨʝʥʥʷ ʩʫʜʠʥʥʦʛʦ ʨʫʩʣʘ, ʧʦʚ'ʷʟʘʥʦʛʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʤʘʩʠ ʪʽʣʘ, ʟʙʽʣʴʰʫʻʪʴʩʷ 

ʆʎʂ. ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʆʎʂ ʽ ʩʝʨʮʝʚʦʛʦ ʚʠʢʠʜʫ ʧʝʨʠʬʝʨʠʯʥʠʡ ʩʠʩʪʝʤʥʠʡ 

ʩʫʜʠʥʥʠʡ ʦʧʽʨ ʟʥʠʞʫʻʪʴʩʷ. ʇʨʠ ʥʦʨʤʘʣʴʥʽʡ ʚʘʟʽ ʚʝʣʠʯʠʥʘ ʆʎʂ ʬʦʨʤʫʻʪʴʩʷ 

ʧʨʦʧʦʨʮʽʡʥʦ ʦʙʩʷʛʫ ʩʫʜʠʥʥʦʾ ʤʝʨʝʞʽ ʧʝʨʠʬʝʨʠʯʥʠʭ ʪʢʘʥʠʥ. ʂʨʦʚʦʦʙʽʛ ʞʠʨʦʚʦʾ 

ʪʢʘʥʠʥʠ ʜʦʩʠʪʴ ʽʥʪʝʥʩʠʚʥʠʡ, ʽ ʆʎʂ ʧʨʠ ʥʘʢʦʧʠʯʝʥʥʷ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ ʤʦʞʝ 

ʟʥʘʯʥʦ ʟʙʽʣʴʰʫʚʘʪʠʩʷ [78, 79]. ʆʨʛʘʥʽʟʤ ʽʩʪʦʪʥʦ ʟʙʽʣʴʰʫʻ ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ ʽ 

ʆʎʂ ʜʦʩʪʦʚʽʨʥʦ ʢʦʨʝʣʶʻ ʟ ʤʘʩʦʶ ʪʽʣʘ ʽ ʩʪʫʧʝʥʝʤ ʦʞʠʨʽʥʥʷ. ʋ ʣʶʜʝʡ ʟ ʚʠʨʘʞʝʥʠʤ 

ʽ ʪʨʠʚʘʣʠʤ ʦʞʠʨʽʥʥʷʤ, ʨʦʟʚʠʥʝʥʽ ʛʝʤʦʜʠʥʘʤʽʯʥʽ ʟʨʫʰʝʥʥʷ ʚʠʢʣʠʢʘʶʪʴ 

ʤʦʨʬʦʣʦʛʽʯʥʽ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʤʽʥʠ ʃʐ ʤʽʦʢʘʨʜʘ. ɿʙʽʣʴʰʝʥʥʷ ʨʦʟʤʽʨʽʚ ʩʝʨʮʷ 

ʧʨʠ ʦʞʠʨʽʥʥʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʘʨʘʣʝʣʴʥʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʆʎʂ. ʅʘʨʦʩʪʘʥʥʷ ʞʠʨʦʚʦʾ 

ʪʢʘʥʠʥʠ ʥʘ ʪʣʽ ʟʙʽʣʴʰʝʥʥʷ ʆʎʂ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʰʚʠʜʢʦʛʦ ʚʠʩʥʘʞʝʥʥʷ 

ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʨʝʟʝʨʚʫ ʽ ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʫ ʃʐ [80, 81]. 

ʇʨʠ ʦʞʠʨʽʥʥʽ ʧʽʜʚʠʱʝʥʥʷ ʆʎʂ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʦʩʠʣʝʥʥʷʤ ʨʠʛʽʜʥʦʩʪʽ 

ʃʐ ʤʽʦʢʘʨʜʘ, ʟʨʦʩʪʘʥʥʷʤ ʪʠʩʢʫ ʽ ʥʘʨʦʩʪʘʥʥʷʤ ʫʜʘʨʥʦʛʦ ʦʙʩʷʛʫ. ɿ ʧʨʦʛʨʝʩʫʚʘʥʥʷʤ 

ʦʞʠʨʽʥʥʷ ʟʙʽʣʴʰʫʻʪʴʩʷ ʢʽʥʮʝʚʦ-ʜʽʘʩʪʦʣʽʯʥʠʡ ʪʠʩʢ ʫ ʧʨʘʚʦʤʫ ʰʣʫʥʦʯʢʫ, ʩʝʨʝʜʥʽʡ 

ʪʠʩʢ ʚ ʣʝʛʝʥʝʚʽʡ ʘʨʪʝʨʽʾ, ʪʠʩʢ ʟʘʢʣʠʥʶʚʘʥʥʷ ʚ ʣʝʛʝʥʝʚʠʭ ʢʘʧʽʣʷʨʘʭ ʽ, ʚ ʧʽʜʩʫʤʢʫ, 

ʢʽʥʮʝʚʦ-ʜʽʘʩʪʦʣʽʯʥʠʡ ʪʠʩʢ ʫ ʃʐ [82, 83]. ɺʩʽ ʮʽ ʟʤʽʥʠ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʨʦʟʰʠʨʝʥʥʷ 

ʣʽʚʦʛʦ ʧʝʨʝʜʩʝʨʜʷ, ʧʨʘʚʦʛʦ ʰʣʫʥʦʯʢʘ ʽ ʧʨʘʚʦʛʦ ʧʝʨʝʜʩʝʨʜʷ. ʇʽʜʚʠʱʝʥʥʷ ʆʎʂ ʽ 

ʩʝʨʮʝʚʦʛʦ ʚʠʢʠʜʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʜʠʣʘʪʘʮʽʾ ʃʐ ʽ ʜʦ ʥʘʧʨʫʛʠ ʡʦʛʦ ʩʪʽʥʦʢ. 

ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʝʢʩʮʝʥʪʨʠʯʥʘ ʛʽʧʝʨʪʨʦʬʽʷ ʤʽʦʢʘʨʜʘ [76, 79, 81, 82]. 

ɿʙʽʣʴʰʝʥʥʷ ʪʦʚʱʠʥʠ ʤʽʦʢʘʨʜʘ ʟʥʠʞʫʻ ʥʘʜʤʽʨʥʫ ʥʘʧʨʫʛʫ ʡʦʛʦ ʚʦʣʦʢʦʥ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʥʦʨʤʘʣʴʥʫ ʩʢʦʨʦʪʣʠʚʫ ʟʜʘʪʥʽʩʪʴ ʃʐ, ʩʪʚʦʨʶʻ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ 

ʨʦʟʚʠʪʢʫ ʜʽʘʩʪʦʣʽʯʥʦʾ ʜʠʩʬʫʥʢʮʽʾ ʃʐ. ʊʨʠʚʘʣʘ ʥʘʧʨʫʛʘ ʩʪʽʥʢʠ ʃʐ ʚʝʜʝ ʜʦ ʡʦʛʦ 

ʜʠʣʘʪʘʮʽʾ ʽ ʨʦʟʚʠʪʢʫ ʩʠʩʪʦʣʽʯʥʦʾ ʜʠʩʬʫʥʢʮʽʾ ʟ ʦʟʥʘʢʘʤʠ ʟʘʩʪʽʡʥʦʾ ʩʝʨʮʝʚʦʾ 

ʥʝʜʦʩʪʘʪʥʦʩʪʽ [77]. 
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ʋ ʦʩʽʙ ʟ ʦʞʠʨʽʥʥʷʤ ʪʷʞʢʦʛʦ ʩʪʫʧʝʥʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʢʘʨʜʽʦʧʘʪʽʷ ʟ 

ʧʦʨʫʰʝʥʥʷʤʠ ʬʫʥʢʮʽʾ ʃʐ. ʅʝʜʦʩʪʘʪʥʽʩʪʴ ʧʨʘʚʠʭ ʚʽʜʜʽʣʽʚ ʩʝʨʮʷ ʚʠʥʠʢʘʻ 

ʚʥʘʩʣʽʜʦʢ ʧʽʜʚʠʱʝʥʦʾ ʮʠʨʢʫʣʷʮʽʾ ʢʨʦʚʽ ʽ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʃʐ [81]. 

ʇʨʠ ʦʞʠʨʽʥʥʽ ʪʦʚʱʠʥʘ ʩʪʽʥʦʢ ʃʐ ʥʘʨʦʩʪʘʻ ʷʢ ʚʽʜʧʦʚʽʜʴ ʤʽʦʢʘʨʜʘ ʥʝ ʪʽʣʴʢʠ 

ʥʘ ʛʝʤʦʜʠʥʘʤʽʯʥʽ ʟʨʫʰʝʥʥʷ, ʘʣʝ ʽ ʥʘ ʛʦʨʤʦʥʘʣʴʥʦ-ʤʝʪʘʙʦʣʽʯʥʽ ʟʤʽʥʠ, ʷʢʽ 

ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʦʞʠʨʽʥʥʽ [76]. ʄʘʩʘ ʤʽʦʢʘʨʜʘ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ ʟʚ'ʷʟʢʫ ʟ 

ʛʽʧʝʨʪʨʦʬʽʻʶ ʤʽʦʢʘʨʜʽʦʮʠʪʽʚ, ʚʠʢʣʠʢʘʥʦʾ ʙʝʟʧʦʩʝʨʝʜʥʽʤ ʚʧʣʠʚʦʤ ʛʽʧʝʨʽʥʩʫʣʽʥʝʤʽʾ 

ʘʙʦ ʧʽʜʚʠʱʝʥʠʤ ʨʽʚʥʝʤ ʘʥʛʽʦʪʝʥʟʠʥʫ II. ɿʙʽʣʴʰʝʥʥʷ ʤʘʩʠ ʩʝʨʮʷ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʦʞʠʨʽʥʥʷʤ ʤʦʞʝ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʚʤʽʩʪʫ ʚ ʥʴʦʤʫ ʬʽʙʨʦʟʥʦʾ ʪʢʘʥʠʥʠ. 

ʇʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʘʥʛʽʦʪʝʥʟʠʥʫ II ʚʠʢʣʠʢʘʻ ʧʨʦʣʽʬʝʨʘʮʽʶ ʬʽʙʨʦʙʣʘʩʪʽʚ ʽ 

ʥʘʨʦʩʪʘʥʥʷ ʧʨʦʜʫʢʮʽʾ ʢʦʣʘʛʝʥʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʨʘʞʝʥʦʛʦ ʬʽʙʨʦʟʫ ʤʽʦʢʘʨʜʘ 

[83]. ʅʘʨʦʩʪʘʥʥʷ ʧʨʦʮʝʩʽʚ ʢʘʨʜʽʘʣʴʥʦʛʦ ʬʽʙʨʦʟʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽ ʧʽʜ ʚʧʣʠʚʦʤ 

ʧʽʜʚʠʱʝʥʠʭ ʨʽʚʥʽʚ ʢʦʨʪʠʟʦʣʫ ʪʘ ʘʣʴʜʦʩʪʝʨʦʥʫ, ʧʦʩʠʣʶʻʪʴʩʷ ʞʦʨʩʪʢʽʩʪʴ ʃʐ, 

ʟʤʝʥʰʫʻʪʴʩʷ ʡʦʛʦ ʟʜʘʪʥʽʩʪʴ ʜʦ ʨʦʟʩʣʘʙʣʝʥʥʷ, ʚʠʥʠʢʘʻ ʜʽʘʩʪʦʣʽʯʥʘ ʜʠʩʬʫʥʢʮʽʷ. 

ʈʦʟʚʠʪʦʢ ʤʽʦʢʘʨʜʽʘʣʴʥʦʛʦ ʬʽʙʨʦʟʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʾ 

ʤʽʦʢʘʨʜʘ ʪʘ ʢʦʨʦʥʘʨʥʠʭ ʘʨʪʝʨʽʡ, ʩʧʨʠʷʻ ʧʦʩʪʫʧʦʚʦʤʫ ʟʥʠʞʝʥʥʶ ʩʢʦʨʦʯʫʚʘʣʴʥʦʾ 

ʟʜʘʪʥʦʩʪʽ ʩʝʨʮʷ, ʡʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʶ ʽ ʥʘʜʘʣʽ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʢʨʦʚʦʦʙʽʛʫ [79]. 

ʆʞʠʨʽʥʥʷ ʥʝʩʧʨʠʷʪʣʠʚʦ ʚʧʣʠʚʘʻ ʷʢ ʥʘ ʣʽʧʽʜʥʠʡ ʧʨʦʬʽʣʴ, ʪʘʢ ʽ ʥʘ ʨʝʦʣʦʛʽʶ 

ʢʨʦʚʽ. ɿʙʽʣʴʰʫʻʪʴʩʷ ʚʤʽʩʪ ʪʨʠʛʣʽʮʝʨʠʜʽʚ (ʊɻ) ʽ ʟʤʝʥʰʫʻʪʴʩʷ ʭʦʣʝʩʪʝʨʠʥ 

ʣʽʧʦʧʨʦʪʝʾʥʽʚ ʚʠʩʦʢʦʾ ʱʽʣʴʥʦʩʪʽ (ʍʉʃʇɺʑ). ɺʽʜʙʫʚʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʬʽʙʨʠʥʦʣʽʟʫ, 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʘʛʨʝʛʘʮʽʷ ʝʨʠʪʨʦʮʠʪʽʚ ʽ ʚʠʨʦʙʣʝʥʥʷ ʽʥʛʽʙʽʪʦʨʘ ʘʢʪʠʚʘʪʦʨʘ 

ʧʣʘʟʤʽʥʦʛʝʥʫ-1, ʱʦ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʝʥʜʦʪʝʣʽʘʣʴʥʦʾ ʜʠʩʬʫʥʢʮʽʾ. ɿʨʦʩʪʘʻ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʉ-ʨʝʘʢʪʠʚʥʦʛʦ ʙʽʣʢʘ, ʤʘʨʢʝʨʘ ʩʠʩʪʝʤʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʽ ʥʝʟʘʣʝʞʥʦʛʦ 

ʧʨʝʜʠʢʪʦʨʘ ʨʦʟʚʠʪʢʫ ɯʍʉ [52, 83]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʝʭʘʥʽʟʤʠ ʚʠʥʠʢʥʝʥʥʷ, ʢʣʽʥʽʯʥʽ ʧʨʦʷʚʠ ʪʘ ʫʩʢʣʘʜʥʝʥʥʷ ɸʆ 

ʚʝʣʴʤʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʽ ʩʢʣʘʜʥʽ. ɺʦʥʠ ʨ̌ʫʥʪʫʶʪʴʩʷ ʥʘ ʚʟʘʻʤʦʜʽʾ ʮʝʥʪʨʘʣʴʥʠʭ 

ʥʝʡʨʦʪʨʘʥʩʤʽʪʝʨʽʚ ʟ ʛʘʩʪʨʦʽʥʪʝʩʪʽʥʘʣʴʥʠʤʠ ʧʝʧʪʠʜʘʤʠ, ʽʥʩʫʣʽʥʦʤ, ʣʝʧʪʠʥʦʤ ʽ 

ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʤʠ ʧʝʧʪʠʜʘʤʠ, ʷʢʽ ʩʠʥʪʝʟʫʶʪʴʩʷ ʚʣʘʩʥʝ ʞʠʨʦʚʦʶ ʪʢʘʥʠʥʦʶ ʚ 

ʫʤʦʚʘʭ ʟʤʽʥʠ ʘʢʪʠʚʥʦʩʪʽ ʉʅʉ [76]. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʜʫʞʝ ʘʢʪʫʘʣʴʥʠʤʠ ʻ ʚʠʚʯʝʥʥʷ 
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ʚʩʽʭ ʧʦʪʝʥʮʽʡʥʠʭ ʧʨʠʯʠʥ ʽ ʤʝʭʘʥʽʟʤʽʚ ʨʦʟʚʠʪʢʫ ʦʞʠʨʽʥʥʷ ʟ ʤʝʪʦʶ ʨʦʟʨʦʙʢʠ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ ʽ ʙʝʟʧʝʯʥʠʭ ʤʝʪʦʜʽʚ ʡʦʛʦ ʪʝʨʘʧʽʾ [80]. 

ɺ ʜʘʥʠʡ ʯʘʩ ʚ ʤʝʜʠʮʠʥʽ ʽʩʥʫʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʠʭ ʧʦʛʣʷʜʽʚ ʥʘ 

ʦʨʛʘʥʽʟʘʮʽʶ ʣʽʢʫʚʘʥʥʷ ʪʘ ʨʝʘʙʽʣʽʪʘʮʽʶ ʧʘʮʽʻʥʪʽʚ ʟ ʥʘʜʤʽʨʥʦʶ ʤʘʩʦʶ ʪʽʣʘ ʪʘ 

ʦʞʠʨʽʥʥʷʤ [1, 5, 44, 51]. ʉʫʯʘʩʥʘ ʢʦʥʮʝʧʮʽʷ ʪʝʨʘʧʽʾ ʦʞʠʨʽʥʥʷ ʧʝʨʝʜʙʘʯʘʻ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʠʭ (ʜʽʻʪʦʪʝʨʘʧʽʷ, ʬʽʟʠʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʤʦʪʠʚʘʮʽʡʥʝ ʥʘʚʯʘʥʥʷ), ʤʝʜʠʢʘʤʝʥʪʦʟʥʠʭ ʽ ʭʽʨʫʨʛʽʯʥʠʭ ʤʝʪʦʜʽʚ ʣʽʢʫʚʘʥʥʷ, 

ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʦʧʪʠʤʽʟʘʮʽʶ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ, ʟʤʝʥʰʝʥʥʷ ʤʘʩʠ ʪʽʣʘ, ʟʥʠʞʝʥʥʷ 

ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʘʩʦʮʽʡʦʚʘʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʽ ʫʩʢʣʘʜʥʝʥʴ [9, 47]. 

ʆʩʥʦʚʫ ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʩʢʣʘʜʘʶʪʴ ʟʘʭʦʜʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʟʤʝʥʰʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʾʾ ʚʠʪʨʘʪʠ, ʪʦʙʪʦ ʟʤʽʥʘ ʭʘʨʯʫʚʘʥʥʷ ʚ 

ʧʦʻʜʥʘʥʥʽ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ [52]. 

ʗʢ ʧʦʢʘʟʫʶʪʴ ʜʘʥʽ ʙʘʛʘʪʴʦʭ ʬʘʭʽʚʮʽʚ [1, 5, 9, 44, 47, 52], ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 

ʪʝʨʘʧʽʾ ʦʞʠʨʽʥʥʷ ʪʽʣʴʢʠ ʷʢʦʛʦʩʴ ʦʜʥʦʛʦ ʣʽʢʫʚʘʣʴʥʦʛʦ ʬʘʢʪʦʨʫ ʥʘʡʯʘʩʪʽʰʝ 

ʚʠʷʚʣʷʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʽʤ. ʃʽʢʫʚʘʥʥʷ ʦʞʠʨʽʥʥʷ ʤʘʻ ʙʫʪʠ ʢʦʤʧʣʝʢʩʥʠʤ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʝʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ ʽ ʬʘʨʤʘʢʦʪʝʨʘʧʽʾ [11, 13, 55, 57]. 

ʆʜʥʘʢ ʪʝʨʘʧʽʷ ʦʞʠʨʽʥʥʷ ʩʢʣʘʜʥʘ, ʽ ʾʾ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘ ʩʴʦʛʦʜʥʽ ʟʘʣʠʰʘʻʪʴʩʷ ʜʦʩʠʪʴ 

ʥʠʟʴʢʦʶ. ʆʩʥʦʚʥʦʶ ʩʪʨʘʪʝʛʽʯʥʦʶ ʤʝʪʦʶ ʣʽʢʫʚʘʥʥʷ ʥʘʜʣʠʰʢʦʚʦʾ ʤʘʩʠ ʪʽʣʘ ʪʘ 

ʦʞʠʨʽʥʥʷ ʻ ʥʝ ʪʽʣʴʢʠ ʟʥʠʞʝʥʥʷ ʤʘʩʠ ʪʽʣʘ, ʘʣʝ ʽ ʥʝʦʜʤʽʥʥʝ ʜʦʩʷʛʥʝʥʥʷ 

ʧʦʚʥʦʮʽʥʥʦʛʦ ʢʦʥʪʨʦʣʶ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʦʨʫʰʝʥʴ, ʧʦʧʝʨʝʜʞʝʥʥʷ ʨʦʟʚʠʪʢʫ ʚʘʞʢʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʱʦ ʯʘʩʪʦ ʟ'ʷʚʣʷʶʪʴʩʷ ʫ ʭʚʦʨʠʭ ʟ ʦʞʠʨʽʥʥʷʤ [55]. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʪʨʠʚʘʻ ʧʦʰʫʢ ʥʦʚʠʭ ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ 

ʧʘʪʦʛʝʥʝʪʠʯʥʦʾ ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʦʾ ʪʝʨʘʧʽʾ ʜʘʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ [19]. ɺʩʝ ʯʘʩʪʽʰʝ 

ʚ ʤʝʜʠʯʥʫ ʧʨʘʢʪʠʢʫ ʧʦʯʠʥʘʻ ʚʧʨʦʚʘʜʞʫʚʘʪʠʩʷ ʤʝʪʦʜ ʟʘʛʘʣʴʥʦʛʦ ʭʦʣʦʜʦʚʦʛʦ 

ʚʧʣʠʚʫ [16, 18], ʚʠʩʦʢʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢʦʛʦ ʱʦʜʦ ʢʦʨʝʢʮʽʾ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʪʘʥʽʚ ʫ ʦʩʽʙ ʟ ʷʚʠʱʘʤʠ ʭʨʦʥʽʯʥʦʾ ʚʪʦʤʠ, ʱʦ ʟʘʟʥʘʶʪʴ ʪʨʫʜʥʦʱʽʚ 

ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʘʜʘʧʪʘʮʽʾ, ʘʢʣʽʤʘʪʠʟʘʮʽʾ ʪʘ ʽʥ. ʙʝʟʩʫʤʥʽʚʥʦ, 

ʜʦʚʝʜʝʥʘ [19, 20]. 

ɿʘʚʜʷʢʠ ʛʣʠʙʦʢʠʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ [15, 16, 18, 19, 20] 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʟʠʪʠʚʥʘ ʜʽʷ ʟʘʛʘʣʴʥʦʛʦ ʭʦʣʦʜʦʚʦʛʦ ʚʧʣʠʚʫ ʥʘ ʦʨʛʘʥʽʟʤ 
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ʧʦʚ'ʷʟʘʥʘ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʡʦʛʦ ʥʝʩʧʝʮʠʬʽʯʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ, ʦʧʪʠʤʽʟʘʮʽʻʶ 

ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʾ ʨʝʛʫʣʷʮʽʾ, ʟʥʠʞʝʥʥʷʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʦʙʤʽʥʥʠʭ ʧʨʦʮʝʩʽʚ ʚ 

ʦʨʛʘʥʘʭ ʽ ʪʢʘʥʠʥʘʭ, ʧʽʜʚʠʱʝʥʥʷʤ ʾʭ ʩʪʽʡʢʦʩʪʽ ʜʦ ʷʚʠʱ ʛʽʧʦʢʩʽʾ ʽ ʽʰʝʤʽʾ [19, 20]. ɿ 

ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ ʜʣʷ ʭʚʦʨʠʭ ʟ ʦʞʠʨʽʥʥʷʤ ʮʝ ʜʫʞʝ ʘʢʪʫʘʣʴʥʦ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ 

ʪʘʢʠʭ ʧʘʮʽʻʥʪʽʚ ʟʘʛʘʣʴʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʧʨʝʜʩʪʘʚʣʷʻ ʙʝʟʧʝʨʝʯʥʠʡ ʪʝʦʨʝʪʠʯʥʠʡ ʽ 

ʧʨʘʢʪʠʯʥʠʡ ʽʥʪʝʨʝʩ. 

ʂʨʽʤ ʪʦʛʦ, ʥʘʫʢʦʚʽ ʚʽʜʢʨʠʪʪʷ [21, 22, 23, 27, 28] ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠʣʽʪʴ ʚ 

ʦʙʣʘʩʪʽ ʙʽʦʣʦʛʽʾ, ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʾ ʪʘ ʢʣʽʥʽʯʥʦʾ ʤʝʜʠʮʠʥʠ ʜʦʚʦʜʷʪʴ ʚʠʩʦʢʫ ʤʝʜʠʢʦ-

ʙʽʦʣʦʛʽʯʥʫ ʮʽʥʥʽʩʪʴ ʂʂ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʻ ʚʘʞʣʠʚʠʤ ʜʞʝʨʝʣʦʤ ʉʂ, ʷʢʽ ʫʩʧʽʰʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʨʽʟʥʦʛʦ ʨʦʜʫ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ [28], ʚ ʪʦʤʫ 

ʯʠʩʣʽ ʽ ʟʘʭʚʦʨʶʚʘʥʴ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʯʘʩʪʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴ 

ʘʣʽʤʝʥʪʘʨʥʦ-ʢʦʥʩʪʠʪʫʮʽʡʥʝ ʦʞʠʨʽʥʥʷ. 

 

1.2. ɿʘʛʘʣʴʥʘ ʢʨʽʦʪʝʨʘʧʽʷ ï ʧʦʪʫʞʥʘ ʬʽʟʽʦʪʝʨʘʧʝʚʪʠʯʥʘ ʧʨʦʮʝʜʫʨʘ. 

ʄʝʭʘʥʽʟʤʠ ʣʽʢʫʚʘʣʴʥʦʛʦ ʪʘ ʧʨʦʬʽʣʘʢʪʠʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘʜʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨ 

ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ 

 

ʆʭʦʣʦʜʞʝʥʥʷ ʽ ʛʽʧʦʪʝʨʤʽʷ ʻ ʦʜʥʠʤ ʟ ʥʘʡʜʘʚʥʽʰʠʭ ʥʘʫʢʦʚʠʭ ʥʘʧʨʷʤʢʽʚ ʚ 

ʙʽʦʣʦʛʽʾ ʪʘ ʤʝʜʠʮʠʥʽ [84]. ʃʽʢʫʚʘʣʴʥʘ ʜʽʷ ʭʦʣʦʜʫ ʥʘ ʦʨʛʘʥʽʟʤ ʭʚʦʨʦʾ ʣʶʜʠʥʠ ʚ 

ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʮʽʣʷʭ ʤʘʻ ʙʘʛʘʪʦʚʽʢʦʚʫ ʽʩʪʦʨʽʶ. ʃʽʢʘʨʽ ʨʽʟʥʠʭ ʥʘʨʦʜʽʚ ʧʨʦʪʷʛʦʤ 

ʙʘʛʘʪʴʦʭ ʩʪʦʣʽʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʮʽʣʶʱʽ ʚʣʘʩʪʠʚʦʩʪʽ ʭʦʣʦʜʫ ʜʣʷ ʟʘʛʘʨʪʦʚʫʚʘʥʥʷ, 

ʣʽʢʫʚʘʥʥʷ ʨʽʟʥʠʭ ʥʝʜʫʛ, ʟʥʝʙʦʣʶʚʘʥʥʷ, ʟʥʷʪʪʷ ʟʘʧʘʣʴʥʠʭ ʨʝʘʢʮʽʡ, ʚʽʜʥʦʚʣʝʥʥʷ 

ʙʘʜʴʦʨʦʩʪʽ ʜʫʭʫ [85, 86]. 

ʇʝʨʽʦʜ ʧʨʘʢʪʠʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʚʦʜʦʤʽʩʪʢʠʭ 

ʢʨʽʦʘʛʝʥʪʽʚ. ʍʍ ʩʪʦʣʽʪʪʷ (30ï80-ʪʽ ʨʦʢʠ) ʦʟʥʘʤʝʥʫʚʘʣʦʩʷ ʩʪʚʦʨʝʥʥʷʤ ʥʠʟʢʠ ʥʦʚʠʭ 

ʢʨʽʦʥʦʩʽʾʚ, ʚʠʚʯʝʥʥʷʤ ʚʧʣʠʚʫ ʭʦʣʦʜʫ ʥʘ ʨʽʟʥʽ ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʤʫ ʽ ʨʦʟʢʨʠʪʪʷʤ 

ʤʝʭʘʥʽʟʤʽʚ ʘʜʘʧʪʘʮʽʾ ʣʶʜʠʥʠ ʜʦ ʡʦʛʦ ʜʽʾ [87]. ɺ ʜʘʥʠʡ ʯʘʩ ʟʨʽʩ ʽʥʪʝʨʝʩ ʜʦ ʟʘʛʘʣʴʥʦʾ 

ʢʨʽʦʪʝʨʘʧʽʾ (ɿʂʊ), ʘ ʚʘʢʫʫʤʥʠʡ ʤʝʪʦʜ ʦʪʨʠʤʘʚ ʚʠʟʥʘʥʥʷ ʽ ʧʦʰʠʨʝʥʥʷ ʚ ʨʽʟʥʠʭ 

ʦʙʣʘʩʪʷʭ ʤʝʜʠʮʠʥʠ ʥʝ ʪʽʣʴʢʠ ʚʥʘʩʣʽʜʦʢ ʚʠʩʦʢʦʾ ʢʣʽʥʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʝʪʦʜʫ, 

ʘʣʝ ʽ ʚ ʟʚ'ʷʟʢʫ ʟ ʧʦʷʚʦʶ ʥʦʚʠʭ ʪʝʭʥʽʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʛʝʥʝʨʘʮʽʾ ʭʦʣʦʜʫ [15]. 
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ʉʪʚʦʨʝʥʥʷ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʧʦʚʽʪʨʷʥʦʾ ʘʝʨʦʢʨʽʦʪʝʨʘʧʽʾ ʥʘ ʧʦʯʘʪʢʫ 90-ʭ ʨʦʢʽʚ ʚ 

ʅʽʤʝʯʯʠʥʽ ʽ ʗʧʦʥʽʾ ʧʝʨʝʪʚʦʨʠʣʦ ɿʂʊ ʚ ʮʽʣʫ ʦʙʣʘʩʪʴ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ. ʉʴʦʛʦʜʥʽ ʢʨʽʦʛʝʥʥʘ ʬʽʟʽʦʪʝʨʘʧʽʷ ʷʚʣʷʻ ʩʦʙʦʶ ʢʦʤʧʣʝʢʩ ʥʦʚʽʪʥʽʭ 

ʜʦʩʷʛʥʝʥʴ ʚ ʦʙʣʘʩʪʽ ʬʽʟʠʢʠ ʽ ʬʽʟʽʦʣʦʛʽʾ ʽ ʧʦ ʧʨʘʚʫ ʥʘʣʝʞʠʪʴ ʜʦ ʪʝʭʥʦʣʦʛʽʡ ʍʍI 

ʩʪʦʣʽʪʪʷ [19, 20]. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚʠʜʽʣʷʶʪʴ ʪʨʠ ʦʩʥʦʚʥʠʭ ʚʠʜʠ ʭʦʣʦʜʦʚʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʣʦʱʽ ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʾ ʧʦʚʝʨʭʥʽ, 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ, ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʦʮʝʜʫʨʠ ʦʭʦʣʦʜʞʝʥʥʷ [88]: 

ʢʨʽʦʧʨʦʪʝʢʮʽʷ, ʢʨʽʦʜʝʩʪʨʫʢʮʽʷ ʽ ʢʨʽʦʪʝʨʘʧʽʷ. ʂʨʽʦʧʨʦʪʝʢʮʽʷ ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʘ ʟ 

ʪʨʘʥʩʧʣʘʥʪʦʣʦʛʽʻʶ ʽ ʬʘʨʤʘʢʦʣʦʛʽʻʶ, ʢʨʽʦʜʝʩʪʨʫʢʮʽʷ ʘʩʦʮʽʡʦʚʘʥʘ ʟ ʢʨʽʦʭʽʨʫʨʛʽʻʶ, 

ʘ ʢʨʽʦʪʝʨʘʧʽʷ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʽ ʣʽʢʫʚʘʥʥʷ ʨʽʟʥʠʭ 

ʩʦʤʘʪʠʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ [84]. ɿʂʊ ï ʮʝ ʬʽʟʽʦʪʝʨʘʧʝʚʪʠʯʥʠʡ ʤʝʪʦʜ, ʚ ʦʩʥʦʚʽ ʷʢʦʛʦ 

ʣʝʞʠʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʜʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚ ʤʝʞʘʭ ʚʽʜ ï80 ʜʦ ï160Áʉ ʧʨʦʪʷʛʦʤ 

ʚʽʜ 30 ʩʝʢʫʥʜ ʜʦ 4 ʭʚʠʣʠʥ ʥʘ ʚʩʶ ʧʦʚʝʨʭʥʶ ʪʽʣʘ ʣʶʜʠʥʠ [87]. 

ɺʧʣʠʚ ɿʂʊ ʥʘ ʦʨʛʘʥʽʟʤ ʦʙʫʤʦʚʣʝʥʦ ʰʚʠʜʢʠʤ ʟʥʠʞʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ 

(ʦʭʦʣʦʜʞʝʥʥʷ) ʧʦʚʝʨʭʥʝʚʠʭ ʪʢʘʥʠʥ ʧʽʜ ʚʧʣʠʚʦʤ ʭʦʣʦʜʦʚʦʛʦ ʬʘʢʪʦʨʫ ʚ ʤʝʞʘʭ 

ʢʨʽʦʩʪʽʡʢʦʩʪʽ (5ï10Üʉ) ʙʝʟ ʚʠʨʘʞʝʥʠʭ ʟʨʫʰʝʥʴ ʪʝʨʤʦʨʝʛʫʣʷʮʽʾ ʦʨʛʘʥʽʟʤʫ. ʇʨʠ 

ʦʭʦʣʦʜʞʝʥʥʽ ʪʢʘʥʠʥ ʥʠʞʯʝ ʨʽʚʥʷ ʢʨʽʦʩʪʽʡʢʦʩʪʽ ʯʝʨʝʟ ʢʨʠʩʪʘʣʽʟʘʮʽʶ ʪʢʘʥʠʥʥʦʾ 

ʨʽʜʠʥʠ ʥʘʩʪʘʻ ʾʭ ʨʫʡʥʫʚʘʥʥʷ ï ʢʨʽʦʜʝʩʪʨʫʢʮʽʷ. ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʢʦʨʦʪʢʦʯʘʩʥʦʛʦ 

ʦʭʦʣʦʜʞʝʥʥʷ ʪʢʘʥʠʥ, ʦʨʛʘʥʽʚ ʽ ʚʩʴʦʛʦ ʦʨʛʘʥʽʟʤʫ ʚ ʮʽʣʦʤʫ ʻ ʘʢʪʠʚʘʮʽʷ ʩʧʝʮʠʬʽʯʥʠʭ 

ʽ ʥʝʩʧʝʮʠʬʽʯʥʠʭ ʩʠʩʪʝʤ ʘʜʘʧʪʘʮʽʾ, ʱʦ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ 

ʛʦʤʝʦʩʪʘʟʫ [89]. 

ɿʂʊ ʷʢ ʤʝʪʦʜ ʣʽʢʫʚʘʣʴʥʦʛʦ ʪʘ ʧʨʦʬʽʣʘʢʪʠʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘʜʥʠʟʴʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ ʚʧʝʨʰʝ ʙʫʚ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚ 1979 ʨʦʮʽ ʷʧʦʥʩʴʢʠʤ 

ʫʯʝʥʠʤ, ʜʦʢʪʦʨʦʤ ʊ. ʗʤʘʫʯʠ ʥʘ ʄʽʞʥʘʨʦʜʥʦʤʫ ʨʝʚʤʘʪʦʣʦʛʽʯʥʦʤʫ ʢʦʥʛʨʝʩʽ ʫ 

ɺʽʩʙʘʜʝʥʽ. ʊ. ʗʤʘʫʯʠ ʧʦ ʧʨʘʚʫ ʚʚʘʞʘʻʪʴʩʷ ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʦʤ ʩʫʯʘʩʥʦʾ ɿʂʊ. ʅʠʤ 

ʽ ʡʦʛʦ ʢʦʣʝʛʘʤʠ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʥʦʚʠʡ ʤʝʪʦʜ ʣʽʢʫʚʘʥʥʷ ʨʝʚʤʘʪʠʯʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʘʜʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨ (ʜʦ ï180ʦʉ) [16, 17, 18]. ʅʘ 

ʧʽʜʩʪʘʚʽ ʦʪʨʠʤʘʥʠʭ ʥʠʤ ʧʦʟʠʪʠʚʥʠʭ ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʅʽʤʝʯʯʠʥʽ ʙʫʚ 

ʩʪʚʦʨʝʥʠʡ ʢʨʽʦʪʝʨʘʧʝʚʪʠʯʥʠʡ ʤʦʜʫʣʴ ʜʣʷ ʢʣʽʥʽʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. 
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ɺʧʨʦʚʘʜʞʝʥʥʷʤ ʥʦʚʦʛʦ ʤʝʪʦʜʫ ʚ ʧʨʘʢʪʠʢʫ ʟʘʡʥʷʚʩʷ ʈ. ʌʨʽʢʝ. ɿʘ ʢʦʨʦʪʢʠʡ ʪʝʨʤʽʥ 

ʙʫʣʦ ʦʙʣʘʜʥʘʥʦ ʢʽʣʴʢʘ ʜʝʩʷʪʢʽʚ ʘʟʦʪʥʠʭ ʢʨʽʦʢʘʙʽʥ [20]. 

ʆʩʪʘʥʥ̔ʤ ʯʘʩʦʤ ʤʝʪʦʜ ɿʂʊ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ [15, 17, 20, 84] ʫ 

ʙʘʛʘʪʴʦʭ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʚ ʅʽʤʝʯʯʠʥʽ, ʗʧʦʥʽʾ, ʈʦʩʽʾ, ʇʦʣʴʱʽ ʪʘ, ʚ 

ʤʝʥʰʽʡ ʤʽʨʽ, ʚ ʋʢʨʘʾʥʽ. ɼʣʷ ɿʂʊ ʟʥʘʭʦʜʷʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʚʘ ʚʠʜʠ ʢʨʽʦʘʛʝʥʪʫ: 

ʘʟʦʪʥʦ-ʧʦʚʽʪʨʷʥʘ ʩʫʤʽʰ ʽ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ. ɿʘʟʚʠʯʘʡ ʜʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʢʦʤʧʣʝʢʩ ʦʙʣʘʜʥʘʥʥʷ, ʟʚʘʥʠʡ çʢʨʽʦʢʘʤʝʨʘè [89]. 

ʉʫʯʘʩʥʠʡ ʨʦʟʚʠʪʦʢ ʢʨʽʦʛʝʥʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʫʩʪʘʥʦʚʢʠ 

ʚʝʣʠʢʦʛʦ ʦʙʩʷʛʫ, ʟʜʘʪʥʠʭ ʪʨʠʚʘʣʠʡ ʯʘʩ ʧʽʜʪʨʠʤʫʚʘʪʠ ʥʠʟʴʢʽ (ʜʦ ï15 - ï20ʦʉ) ʪʘ 

ʥʘʜʥʠʟʴʢʽ (ʜʦ ï180ʦʉ) ʪʝʤʧʝʨʘʪʫʨʠ ʚʩʝʨʝʜʠʥʽ ʢʘʤʝʨʠ ʟ ʧʦʤʽʱʝʥʠʤ ʞʠʚʠʤ 

ʦʙ'ʻʢʪʦʤ. 

ʉʪʘʮʽʦʥʘʨʥʘ ʜʚʫʭʢʘʤʝʨʥʘ ʢʨʽʦʩʘʫʥʘ çʂʨʽʦʉʧʝʡʩè (ʅʽʤʝʯʯʠʥʘ), ʧʨʠʟʥʘʯʝʥʘ 

ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ɿʂʊ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʨʦʪʢʦʯʘʩʥʦʛʦ ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ 

ʚʩʽʻʾ ʧʦʚʝʨʭʥʽ ʪʽʣʘ ʣʘʤʽʥʘʨʥʠʤ ʧʦʪʦʢʦʤ  ʩʫʭʦʛʦ  ʧʦʚʽʪʨʷ  ʟ  ʪʝʤʧʝʨʘʪʫʨʦʶ ï60ʦʉ - 

ï120ʦʉ. ɺʦʥʘ ʚʚʘʞʘʻʪʴʩʷ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʶ ʚ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ ɿʘʭʽʜʥʦʾ 

ɭʚʨʦʧʠ, ʗʧʦʥʽʾ ʪʘ ʈʦʩʽʾ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʚ ʷʢʦʩʪʽ ʦʭʦʣʦʜʞʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʟʚʠʯʘʡʥʦʛʦ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʨʦʙʠʪʴ ʧʨʦʮʝʜʫʨʫ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʦʶ ʽ 

ʙʝʟʧʝʯʥʦʶ. ʂʦʨʦʪʢʦʯʘʩʥʽʩʪʴ ʚʧʣʠʚʫ ʚʠʢʣʶʯʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʦʷʚʠ ʦʙʤʦʨʦʞʝʥʴ ʪʘ 

ʽʥʰʠʭ ʫʩʢʣʘʜʥʝʥʴ ʽ ʥʝ ʚʠʤʘʛʘʻ ʥʽʷʢʦʾ ʧʦʧʝʨʝʜʥʴʦʾ ʧʽʜʛʦʪʦʚʢʠ. 

ɿʘ ʩʪʫʧʝʥʝʤ ʢʨʠʦʚʧʣʠʚʫ, ʱʦ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʭʦʣʦʜʦʥʦʩʽʾʚ, ʷʢʽ 

ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʪʚʝʨʜʦʤʫ, ʨʽʜʢʦʤʫ ʘʙʦ ʛʘʟʦʧʦʜʽʙʥʦʤʫ ʘʛʨʝʛʘʪʥʦʤʫ ʩʪʘʥʽ, ʤʝʪʦʜʠ 

ɿʂʊ ʤʦʞʫʪʴ ʙʫʪʠ ʨʦʟʜʽʣʝʥʽ ʥʘ ʜʚʽ ʛʨʫʧʠ: 

ï ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʤʽʨʥʦ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʽʜ ï20 ʜʦ ï30Áʉ; 

ï ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʠʟʴʢʠʭ ʽ ʥʘʜʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʽʜ ï30 ʜʦ ï180Áʉ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʧʣʦʱʽ ʪʽʣʘ, ʷʢʘ ʧʽʜʜʘʻʪʴʩʷ ʦʭʦʣʦʜʞʝʥʥʶ, ʨʦʟʨʽʟʥʷʶʪʴ ʣʦʢʘʣʴʥʫ 

ʽ ʟʘʛʘʣʴʥʫ ʢʨʽʦʪʝʨʘʧʽʶ [18, 90]. 

ʃʦʢʘʣʴʥʘ ʢʨʽʦʪʝʨʘʧʽʷ ï ʮʝ ʤʝʪʦʜ ʬʽʟʽʦʪʝʨʘʧʽʾ, ʱʦ ʧʦʣʷʛʘʻ ʫ ʚʧʣʠʚʽ ʪʚʝʨʜʠʤʠ, 

ʨʽʜʢʠʤʠ ʘʙʦ ʛʘʟʦʧʦʜʽʙʥʠʤʠ ʭʣʘʜʦʘʛʝʥʪʘʤʠ ʜʣʷ ʚʽʜʚʝʜʝʥʥʷ ʪʝʧʣʘ ʚʽʜ ʦʢʨʝʤʠʭ 

ʜʽʣʷʥʦʢ ʧʦʚʝʨʭʥʽ ʪʽʣʘ ʣʶʜʠʥʠ ʚ ʪʽʡ ʤʽʨʽ, ʱʦʙ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʝʚʠʭ ʪʢʘʥʠʥ 
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ʟʥʠʞʫʚʘʣʘʩʷ ʚ ʤʝʞʘʭ ʾʭ ʢʨʽʦʩʪʽʡʢʦʩʪʽ ʽ ʥʝ ʚʽʜʙʫʚʘʣʦʩʷ ʟʥʘʯʫʱʠʭ ʟʨʫʰʝʥʴ 

ʪʝʨʤʦʨʝʛʫʣʷʮʽʾ ʦʨʛʘʥʽʟʤʫ [15, 91]. 

ɿʂʊ ï ʮʝ ʬʽʟʽʦʪʝʨʘʧʝʚʪʠʯʥʠʡ ʤʝʪʦʜ, ʱʦ ʧʦʣʷʛʘʻ ʚ ʟʘʩʪʦʩʫʚʘʥʥʽ ʭʦʣʦʜʦʚʠʭ 

ʘʛʝʥʪʽʚ ʜʣʷ ʚʽʜʚʝʜʝʥʥʷ ʪʝʧʣʘ ʚʽʜ ʚʩʽʻʾ ʧʦʚʝʨʭʥʽ ʪʽʣʘ ʞʠʚʦʛʦ ʦʨʛʘʥʽʟʤʫ, ʧʨʠ 

ʦʙʦʚ'ʷʟʢʦʚʽʡ ʫʤʦʚʽ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʝʨʭʥʝʚʠʭ ʪʢʘʥʠʥ ʚ ʤʝʞʘʭ ʾʭ 

ʢʨʽʦʩʪʽʡʢʦʩʪʽ ʙʝʟ ʟʥʘʯʥʠʭ ʟʨʫʰʝʥʴ ʪʝʨʤʦʨʝʛʫʣʷʮʽʾ [84, 87, 89]. 

ɺʧʣʠʚ ʙʫʜʴ-ʷʢʦʾ ʪʝʭʥʦʣʦʛʽʾ ʥʘ ʦʨʛʘʥʽʟʤ, ʟ ʧʦʟʠʮʽʾ ʟʘʛʘʣʴʥʦʾ ʪʝʦʨʽʾ ʤʝʭʘʥʽʟʤʫ 

ʣʽʢʫʚʘʣʴʥʦʾ ʜʽʾ ʬʽʟʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʷʚʣʷʻ ʩʦʙʦʶ ʥʝʨʚʦʚʦ-ʨʝʬʣʝʢʪʦʨʥʫ ʜʽʁ, ʱʦ 

ʨʝʘʣʽʟʦʚʫʻʪʴʩʷ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʠʭ ʣʘʥʦʢ: ʘ) ʨʝʬʣʝʢʪʦʨʥʫ, ʦɦ 

ʚʢʣʶʯʘʻ ʘʬʝʨʝʥʪʥʽ ʩʠʛʥʘʣʠ, ʩʧʨʠʡʤʘʶʯʠʡ ʮʝʥʪʨ ʽ ʝʬʝʨʝʥʪʥʽ ʩʠʛʥʘʣʠ; ʙ) 

ʛʫʤʦʨʘʣʴʥʦ-ʛʦʨʤʦʥʘʣʴʥʫ ï ʛʫʤʦʨʘʣʴʥʽ ʘʛʝʥʪʠ ʽ ʥʝʡʨʦʛʦʨʤʦʥʠ, ʷʢʽ ʧʨʦʜʫʢʫʶʪʴʩ ̫

ʝʥʜʦʢʨʠʥʥʠʤʠ ʟʘʣʦʟʘʤʠ ʽ ʥʝʡʨʦʥʘʤʠ; ʚ) ʙʽʦʭʽʤʽʯʥʽ ʪʘ ʙʽʦʬʽʟʠʯʥʽ ʨʝʘʢʮʽʾ ʽ 

ʤʝʪʘʙʦʣʽʯʥʽ ʧʨʦʮʝʩʠ, ʱʦ ʧʨʦʪʽʢʘʶʪʴ ʥʘ ʪʢʘʥʠʥʥʦʤʫ, ʢʣʽʪʠʥʥʦʤʫ ʽ ʤʦʣʝʢʫʣʷʨʥʦʤʫ 

ʨʽʚʥʷʭ [91]. ʅʝʨʚʦʚʘ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʶʻ ʚʩʽ ʬʫʥʢʮʽʾ ʝʬʝʢʪʦʨʽʚ ʽ ʪʽʣʴʢʠ ʧʨʠ 

ʜʦʚʛʦʩʪʨʦʢʦʚʽʡ ʘʜʘʧʪʘʮʽʾ ʚ ʨʝʛʫʣʷʮʽʾ ʧʦʯʠʥʘʶʪʴ ʙʨʘʪʠ ʫʯʘʩʪʴ ʪʘʢʦʞ ʽ ʛʦʨʤʦʥʘʣʴʥʽ 

ʤʝʭʘʥʽʟʤʠ [15, 17, 89]. 

ɹʫʜʴ-ʷʢʠʭ ʢʘʨʜʠʥʘʣʴʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʚ ʩʠʥʜʨʦʤʦ-ʧʘʪʦʛʝʥʝʪʠʯʥʦʤʫ ʧʨʦʬʽʣʽ 

ʣʦʢʘʣʴʥʦʾ ʽ ɿʂʊ ʥʝʤʘʻ. ʆʜʥʘʢ ʬʽʟʽʦʣʦʛʽʯʥʽ ʟʨʫʰʝʥʥʷ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʦʨʛʘʥʽʟʤʽ 

(ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʰʢʽʨʠ, ʫʧʦʚʽʣʴʥʝʥʥʷ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ, ʛʘʣʴʤʫʚʘʥʥʷ 

ʟʘʧʘʣʝʥʥʷ, ʟʤʝʥʰʝʥʥʷ ʙʦʣʶ, ʟʥʷʪʪʷ ʥʘʙʨʷʢʫ, ʥʦʨʤʘʣʽʟʘʮʽʷ ʣʽʤʬʦʚʽʜʪʦʢʫ, 

ʧʦʣʽʧʰʝʥʥʷ ʨʫʭʦʚʠʭ ʬʫʥʢʮʽʡ, ʧʝʨʽʦʜʠʯʥʝ ʟʚʫʞʝʥʥʷ ʽ ʨʦʟʰʠʨʝʥʥʷ ʩʫʜʠʥ, 

ʨʝʘʢʪʠʚʥʘ ʛʽʧʝʨʝʤʽʷ ʰʢʽʨʠ, ʧʽʜʚʠʱʝʥʥʷ/ʟʥʠʞʝʥʥʷ ʤ'ʷʟʦʚʦʛʦ ʪʦʥʫʩʫ, 

ʽʤʫʥʦʤʦʜʫʣʶʶʯʘ ʪʘ ʽʤʤʫʥʦʧʨʦʪʝʢʪʦʨʥʘ ʜʽʷ ʪʘ ʽʥ.) ʷʩʢʨʘʚʽʰʝ ʧʨʦʷʚʣʷʶʪʴʩʷ ʧʽʩʣʷ 

ʧʨʦʮʝʜʫʨ ɿʂʊ. 

ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʘʥʠʭ ʧʦʢʘʟʘʚ [15, 20, 92, 93], ʱʦ ɿʂʊ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʫʧʦʚʽʣʴʥʝʥʥʷ ʢʠʩʥʝʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʽ ʧʨʦʮʝʩʽʚ ʦʢʠʩʥʦʛʦ ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ 

ʛʣʶʢʦʟʠ ʚ ʧʦʚʝʨʭʥʝʚʠʭ ʪʢʘʥʠʥʘʭ, ʩʧʨʠʷʻ ʟʥʠʞʝʥʥʶ ʩʧʦʞʠʚʘʥʥʷ ʢʣʽʪʠʥʘʤʠ ʢʠʩʥʶ 

ʽ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ. ɺʩʽ ʟʘʟʥʘʯʝʥʽ ʟʤʽʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʦʙʦʨʦʪʥʠʤʠ, ʙʦ 

ʨʦʟʚʠʚʘʶʪʴʩʷ ʚ ʪʢʘʥʠʥʘʭ çʦʙʦʣʦʥʢʠè ʪʽʣʘ [93]. ʇʨʦʮʝʩʠ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ 
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ʛʣʠʙʦʢʦ ʨʦʟʪʘʰʦʚʘʥʠʭ ʪʢʘʥʠʥʘʭ çʷʜʨʘè ʪʽʣʘ, ʞʦʜʥʠʤ ʯʠʥʦʤ ʥʝ ʧʦʚ'ʷʟʘʥʽ ʟ ʧʨʷʤʠʤ 

ʚʧʣʠʚʦʤ ʭʦʣʦʜʫ ʽ ʤʘʶʪʴ ʚʪʦʨʠʥʥʝ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʝ ʧʦʭʦʜʞʝʥʥʷ. 

ʄʝʪʦʜ ɿʂʊ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʢʦʤʧʝʥʩʘʪʦʨʥʦ-ʘʜʘʧʪʘʮʽʡʥʠʭ ʨʝʘʢʮʽʡ, ʱʦ 

ʥʘʧʨʘʚʣʝʥʽ ʥʘ ʘʢʪʠʚʘʮʽʶ ʚʣʘʩʥʠʭ ʛʦʤʝʦʩʪʘʪʠʯʥʠʭ ʨʝʛʫʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ. 

ɺʩʪʘʥʦʚʣʝʥʦ [18, 19, 94, 95], ʱʦ ʦʨʛʘʥʽʟʤ ʨʝʘʛʫʻ ʥʘ ʜʽʶ ʭʦʣʦʜʫ ʥʝ ʪʽʣʴʢʠ 

ʩʠʩʪʝʤʦʶ ʪʝʨʤʦʨʝʛʫʣʷʮʽʾ, ʘ ʡ ʫʩʽʤʘ ʤʦʞʣʠʚʠʤʠ ʘʜʘʧʪʘʮʽʡʥʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ, 

ʚʢʣʶʯʘʶʯʠ ʛʽʧʦʪʘʣʘʤʦ-ʛʽʧʦʬʽʟʘʨʥʦ-ʘʜʨʝʥʘʣʦʚʫ, ʽʤʫʥʥʫ ʽ ʝʥʜʦʢʨʠʥʥʫ ʩʠʩʪʝʤʠ. 

ɿʛʽʜʥʦ ʟ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʠʤʠ, ʧʦʢʘʟʘʥʦ [15, 16, 17, 20, 84, 90, 94], ʱʦ 

ʝʢʩʪʨʝʤʘʣʴʥʝ ʦʭʦʣʦʜʞʝʥʥʷ ʦʨʛʘʥʽʟʤʫ ʥʝ ʚʠʢʣʠʢʘʻ ʧʝʨʝʥʘʧʨʫʞʝʥʥʷ ʮʝʥʪʨʘʣʴʥʠʭ 

ʤʝʭʘʥʽʟʤʽʚ ʪʝʨʤʦʨʝʛʫʣʷʮʽʾ, ʘ ʥʘʚʧʘʢʠ, ʟʜʽʡʩʥʶʻ ʪʨʝʥʫʶʯʫ ʜʽʶ [95]. 

ɼʦ ʯʠʩʣʘ ʥʘʡʙʽʣʴʰ ʚʽʜʦʤʠʭ ʝʬʝʢʪʽʚ ɿʂʊ ʚʽʜʥʦʩʠʪʴʩʷ ʟʘʛʘʣʴʥʦ ʪʨʝʥʫʶʯʠʡ, 

ʱʦ ʚʠʷʚʣʷʻʪʴʩʷ ʚ ʧʽʜʚʠʱʝʥʥʽ ʨʽʚʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʨʝʛʫʣʷʪʦʨʥʠʭ, 

ʘʜʘʧʪʘʮʽʡʥʦ-ʧʨʠʩʪʦʩʫʚʘʣʴʥʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ ʫ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʣʶʜʝʡ. ɺʽʥ 

ʦʙʫʤʦʚʣʝʥʠʡ ʚʠʥʠʢʥʝʥʥʷʤ ʧʝʨʝʙʫʜʦʚ ʜʽʷʣʴʥʦʩʪʽ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ, ʥʝʨʚʦʚʦʾ ʪʘ 

ʥʝʡʨʦʝʥʜʦʢʨʠʥʥʦʾ ʩʠʩʪʝʤ [84, 89]. ɺʧʣʠʚ ʭʦʣʦʜʦʤ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʨʘʞʝʥʠʭ 

ʬʘʟʦʚʠʭ ʟʤʽʥ ʜʽʷʣʴʥʦʩʪʽ ʧʝʨʠʬʝʨʠʯʥʠʭ ʩʫʜʠʥ, ʷʢʽ ʧʨʦʷʚʣʷʶʪʴʩʷ ʩʧʦʯʘʪʢʫ ʩʧʘʟʤʦʤ 

ʜʨʽʙʥʠʭ ʘʨʪʝʨʽʡ ʽ ʘʨʪʝʨʽʦʣ, ʧʨʝʢʘʧʽʣʷʨʥʠʭ ʩʬʽʥʢʪʝʨʽʚ, ʫʧʦʚʽʣʴʥʝʥʥʷʤ ʰʚʠʜʢʦʩʪʽ 

ʢʨʦʚʦʪʦʢʫ ʽ ʧʽʜʚʠʱʝʥʥʷʤ ʚ'ʷʟʢʦʩʪʽ ʢʨʦʚʽ. ɼʘʥʝ ʟʚʫʞʝʥʥʷ ʻ ʧʝʨʰʦʶ ʟʘʭʠʩʥʦʶ 

ʬʘʟʦʶ ʩʫʜʠʥʥʦʾ ʨʝʘʢʮʽʾ ʥʘ ʦʭʦʣʦʜʞʝʥʥʷ, ʩʧʨʷʤʦʚʘʥʦʾ ʥʘ ʟʘʧʦʙʽʛʘʥʥʷ ʧʨʦʥʠʢʥʝʥʥʷ 

ʭʦʣʦʜʦʚʦʛʦ ʬʘʢʪʦʨʫ ʯʝʨʝʟ ʰʢʽʨʥʽ ʧʦʢʨʠʚʠ ʽ ʧʽʜʰʢʽʨʥʫ ʢʣʽʪʢʦʚʠʥʫ ʜʦ ʛʣʠʙʦʢʦ 

ʨʦʟʪʘʰʦʚʘʥʠʭ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ ʽ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ [15]. ʏʝʨʝʟ 20 ʭʚʠʣʠʥ ʧʽʩʣʷ 

ɿʂʊ, ʨʦʟʚʠʚʘʻʪʴʩʷ ʜʨʫʛʘ ʟʘʭʠʩʥʘ ʬʘʟʘ ʩʫʜʠʥʥʦʾ ʨʝʘʢʮʽʾ ʫ ʚʠʛʣʷʜʽ ʚʠʨʘʞʝʥʦʛʦ 

ʨʦʟʰʠʨʝʥʥʷ ʧʝʨʠʬʝʨʠʯʥʠʭ ʘʨʪʝʨʽʘʣʴʥʠʭ ʩʫʜʠʥ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʘʢʪʠʚʥʦʶ 

ʘʨʪʝʨʽʘʣʴʥʦʾ ʛʽʧʝʨʝʤʽʻʶ, ʷʢʘ ʪʨʠʚʘʻ ʧʨʦʪʷʛʦʤ ʜʝʢʽʣʴʢʦʭ ʛʦʜʠʥ [95]. ʎʷ ʬʘʟʘ ʻ 

ʢʦʤʧʝʥʩʘʪʦʨʥʦʶ, ʦʩʢʽʣʴʢʠ ʩʧʨʠʷʻ ʧʦʩʠʣʝʥʦʤʫ ʪʝʧʣʦʫʪʚʦʨʝʥʥ,ʁ ʷʢʝ ʧʝʨʝʰʢʦʜʞʘʻ 

ʨʦʟʚʠʪʢʫ ʽʰʝʤʽʾ ʽ ʧʦʨʫʰʝʥʥʷʤ ʞʠʚʣʝʥʥʷ ʪʢʘʥʠʥ. ʌʘʟʦʚʽ ʟʤʽʥʠ ʩʪʘʥʫ ʩʫʜʠʥ ʰʢʽʨʠ ʽ 

ʧʽʜʰʢʽʨʥʦʾ ʢʣʽʪʢʦʚʠʥʠ ʜʘʶʪʴ ʘʜʝʢʚʘʪʥʝ ʪʨʝʥʫʶʯʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʠʩʪʝʤʫ 

ʢʨʦʚʦʦʙʽʛʫ. ʈʦʟʰʠʨʝʥʥʷ ʰʢʽʨʥʠʭ ʩʫʜʠʥ ʚ ʜʨʫʛʫ ʬʘʟʫ ʩʫʜʠʥʥʦʾ ʨʝʘʢʮʽʾ ʟʥʠʞʫʻ 

ʟʘʛʘʣʴʥʠʡ ʧʝʨʠʬʝʨʠʯʥʠʡ ʩʫʜʠʥʥʠʡ ʦʧʽʨ, ʪʠʤ ʩʘʤʠʤ ʟʤʝʥʰʫʶʯʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʩʝʨʮʝ [93, 94]. 



52 

ʇʦʨʷʜ ʟʽ ʟʤʽʥʘʤʠ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʽ ʢʘʧʽʣʷʨʥʦʛʦ ʢʨʦʚʦʦʙʽʛʫ ɿʂʊ ʧʦʤʽʨʥʦ 

ʧʦʢʨʘʱʫʻ ʚʝʥʦʟʥʠʡ ʽ ʣʽʤʬʘʪʠʯʥʠʡ ʚʽʜʪʽʢ, ʩʧʨʠʷʪʣʠʚʦ ʚʧʣʠʚʘʻ ʥʘ ʩʪʘʥ 

ʧʝʨʠʬʝʨʠʯʥʦʾ ʥʝʨʚʦʚʦʾ ʽ ʤ'ʷʟʦʚʦʾ ʩʠʩʪʝʤ. ʂʦʨʦʪʢʦʯʘʩʥʝ ʟʙʫʜʞʝʥʥʷ ʧʝʨʠʬʝʨʠʯʥʠʭ 

ʰʢ̔ʨʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʟʤʽʥʶʻʪʴʩʷ ʪʨʠʚʘʣʦʶ ʬʘʟʦʶ ʛʘʣʴʤʫʚʘʥʥʷ, ʯʠʤ ʧʦʷʩʥʶʻʪʴʩʷ 

ʘʥʘʣʛʝʪʠʯʥʠʡ ʝʬʝʢʪ [20, 85, 87]. ɿʥʠʞʫʻʪʴʩʷ ʪʦʥʫʩ ʤ'ʷʟʽʚ, ʣʽʢʚʽʜʫʶʪʴʩʷ ʤ'ʷʟʦʚʽ 

ʩʧʘʟʤʠ. 

ɿʂʊ ʩʪʠʤʫʣʶʻ ʜʽʷʣʴʥʽʩʪʴ ʚʠʱʠʭ ʚʝʛʝʪʘʪʠʚʥʠʭ ʮʝʥʪʨʽʚ ʽ ʩʠʩʪʝʤ 

ʥʝʡʨʦʝʥʜʦʢʨʠʥʥʦʾ ʨʝʛʫʣʷʮʽʾ. ɿʘ ʜʘʥʠʤʠ ʙʘʛʘʪʴʦʭ ʘʚʪʦʨʽʚ [19, 85, 86, 96, 97, 98, 99], 

ʝʢʩʪʨʝʤʘʣʴʥʝ ʦʭʦʣʦʜʞʝʥʥʷ ʘʢʪʠʚʫʻ ʘʜʨʝʥʦʢʦʨʪʠʢʦʪʨʦʧʥʫ ʩʠʩʪʝʤʫ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʩʠʣʝʥʥʷ ʚʠʨʦʙʣʝʥʥʷ ʘʜʨʝʥʦʢʦʨʪʠʢʦʪʨʦʧʥʦʛʦ ʛʦʨʤʦʥʫ ʧʝʨʝʜʥʴʦʶ 

ʜʦʣʝʶ ʛʽʧʦʬʽʟʘ ʽ ʢʦʨʪʠʟʦʣʫ ʢʦʨʦʶ ʥʘʜʥʠʨʥʠʢʽʚ. ʉʪʠʤʫʣʷʮʽʷ ʣʽʤʙʽʯʥʦʾ ʩʠʩʪʝʤʠ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʧʽʜʚʠʱʫʻ ʚʠʨʦʙʣʝʥʥʷ ʝʥʜʦʨʬʽʥʽʚ, ʷʢʽ ʚʦʣʦʜʽʶʪʴ ʧʦʪʫʞʥʦʶ 

ʟʥʝʙʦʣʶʚʘʣʴʥʦʶ ʽ ʩʝʜʘʪʠʚʥʦʶ ʜʽ̒ʁ . ʈʝʘʢʮʽʷ ʩʫʜʠʥ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ ʽ ʪʢʘʥʠʥ ʥʘ 

ʭʦʣʦʜʦʚʠʡ ʚʧʣʠʚ ʤʝʥʰ ʚʠʨʘʞʝʥʘ, ʥʽʞ ʨʝʘʢʮʽʷ ʰʢʽʨʥʠʭ ʩʫʜʠʥ, ʦʜʥʘʢ ʙʘʛʘʪʦ 

ʘʚʪʦʨʽʚ ʧʦʢʘʟʘʣʠ [15, 17, 96, 97, 98], ʱʦ ɿʂʊ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʩʠʣʝʥʥʷ 

ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ. ʎʝ ʚʠʢʣʠʢʘʥʦ ʫʪʚʦʨʝʥʥʷʤ ʚʘʟʦʘʢʪʠʚʥʠʭ 

ʨʝʯʦʚʠʥ ʚ ʩʫʜʠʥʘʭ ʰʢʽʨʠ, ʨʦʟʚʠʪʢʦʤ ʘʢʩʦʥ-ʨʝʬʣʝʢʩʽʚ, ʟʥʠʞʝʥʥʷʤ ʤ'ʷʟʦʚʦʛʦ 

ʪʦʥʫʩʫ. ʊʦʤʫ ʜʣʷ ʟʜʦʨʦʚʦʛʦ ʦʨʛʘʥʽʟʤʫ ɿʂʊ ʮʝ ʧʝʨʰ ʟʘ ʚʩʝ ʤʝʪʦʜ ʧʽʜʚʠʱʝʥʥʷ ʡʦʛʦ 

ʩʪʽʡʢʦʩʪʽ ʜʦ ʨʽʟʥʠʭ ʩʪʨʝʩʦʚʠʭ ʧʝʨʝʚʘʥʪʘʞʝʥʴ [100]. 

ɺ ʫʤʦʚʘʭ ʧʘʪʦʣʦʛʽʾ ɿʂʊ ʥʘʜʘʻ: ʘʥʪʠʜʝʧʨʝʩʠʚʥʫ, ʧʨʦʪʠʚʦʪʨʝʚʦʞʥʫ, 

ʧʨʦʪʠʥʘʙʨʷʢʦʚʫ, ʩʫʜʠʥʦʨʦʟʰʠʨʶʚʘʣʴʥʫ, ʟʥʝʙʦʣʶʶʯʫ, ʪʨʦʬʽʢʦ-ʨʝʛʝʥʝʨʘʪʦʨʥʫ, 

ʧʨʦʪʠʟʘʧʘʣʴʥʫ, ʨʝʣʘʢʩʫʶʯʫ, ʜʝʩʝʥʩʠʙʽʣʽʟʫʶʯʫ, ʽʤʫʥʦʤʦʜʫʣʶʶʯʫ ʜʽ,ʁ ʥʦʨʤʘʣʽʟʫʻ 

ʪʦʥʫʩ ʚʝʥʦʟʥʠʭ ʽ ʣʽʤʬʘʪʠʯʥʠʭ ʩʫʜʠʥ [84, 97, 100]. 

ɿʂʊ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʨʝʚʤʘʪʦʣʦʛʽʾ (ʨʝʚʤʘʪʠʯʥʽ ʫʨʘʞʝʥʥʷ ʤ'ʷʢʠʭ 

ʪʢʘʥʠʥ, ʨʝʚʤʘʪʦʾʜʥʠʡ ʘʨʪʨʠʪ, ʭʚʦʨʦʙʘ ɹʝʭʪʻʨʻʚʘ) [96], ʥʝʚʨʦʣʦʛʽʾ (ʚʝʨʪʝʙʨʦʛʝʥʥʘ 

ʧʘʪʦʣʦʛʽʷ ʟ ʙʦʣʴʦʚʠʤʠ ʩʠʥʜʨʦʤʘʤʠ) [95], ʜʝʨʤʘʪʦʣʦʛʽʾ (ʩʠʩʪʝʤʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʰʢʽʨʠ) [94, 98], ʪʨʘʚʤʘʪʦʣʦʛʽʾ ( ʪʨʘʚʤʠ ʤ'ʷʟʦʚʦ-ʟʚ'ʷʟʢʦʚʦʛʦ ʘʧʘʨʘʪʫ) [97], ʘ ʪʘʢʦʞ 

ʧʨʠ ʧʩʠʭʦʩʦʤʘʪʠʯʥʽʡ ʧʘʪʦʣʦʛʽʾ, ʥʝʚʨʦʟʘʭ, ʜʝʧʨʝʩʠʚʥʠʭ ʽ ʩʪʨʝʩʦʚʠʭ ʩʪʘʥʘʭ [20], 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʟʘʭʚʦʨʶʚʘʥʴ ʽ ʤʝʜʠʢʦ-ʧʩʠʭʦʣʦʛʽʯʥʦʾ 

ʨʝʘʙʽʣʽʪʘʮʽʾ ʦʩʽʙ ʥʝʙʝʟʧʝʯʥʠʭ ʧʨʦʬʝʩʽʡ. ʃʽʢʫʚʘʥʥʶ ʧʽʜʣʷʛʘʶʪʴ ʧʘʮʽʻʥʪʠ ʟ 
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ʦʞʠʨʽʥʥʷʤ [101, 102], ʧʨʦʷʚʘʤʠ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʽʤʫʥʥʦʾ ʨʝʘʢʪʠʚʥʦʩʪʽ, ʧʦʨʫʰʝʥʠʤʠ 

ʚʝʛʝʪʘʪʠʚʥʠʤʠ ʨʝʘʢʮʽʷʤʠ, ʭʨʦʥʽʯʥʠʤʠ ʽʥʪʦʢʩʠʢʘʮʽʷʤʠ ʽ ʽʥ. [84, 87, 90]. 

ʇʨʦʮʝʜʫʨʠ ɿʂʊ, ʷʢ ʧʨʘʚʠʣʦ, ʥʝ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʧʦʙʽʯʥʠʤʠ ʝʬʝʢʪʘʤʠ. ʋ 

ʧʨʦʮʝʩʽ ʽ ʧʽʩʣʷ ʩʝʘʥʩʽʚ ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʤʽʪʥʠʭ 

ʟʤʽʥ ʮʝʥʪʨʘʣʴʥʦʾ ʛʝʤʦʜʠʥʘʤʽʢʠ, ʚʦʥʠ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʜʽʷʣʴʥʽʩʪʴ 

ʩʝʨʮʷ, ʥʝ ʧʨʦʚʦʢʫʶʪʴ ʨʦʟʚʠʪʦʢ ʽʰʝʤʽʾ ʤʽʦʢʘʨʜʘ, ʧʦʨʫʰʝʥʥʷ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʽ 

ʧʨʦʚʽʜʥʦʩʪʽ, ʥʝ ʚʠʢʣʠʢʘʶʪʴ ʽʩʪʦʪʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ [91]. ʎʝ 

ʜʦʟʚʦʣʷʻ ʜʦʧʫʩʢʘʪʠ ʜʦ ʧʨʦʮʝʜʫʨ ʧʘʮʽʻʥʪʽʚ ʟ ʩʫʧʫʪʥʽʤʠ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʤʠ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʚ ʧʦʯʘʪʢʦʚʠʭ ʩʪʘʜʽʷʭ, ʘ ʪʘʢʦʞ ʣʶʜʝʡ ʧʦʭʠʣʦʛʦ ʽ ʩʪʘʨʝʯʦʛʦ ʚʽʢʫ 

[99, 100]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ɿʂʊ, ʷʢ ʰʠʨʦʢʦ ʧʦʰʠʨʝʥʠʡ ʬʽʟʽʦʪʝʨʘʧʝʚʪʠʯʥʠʡ ʤʝʪʦʜ, 

ʟʘʙʝʟʧʝʯʫʻ ʩʪʠʤʫʣʷʮʽʶ ʚʩʽʭ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʨʝʟʝʨʚʽʚ ʦʨʛʘʥʽʟʤʫ, ʦʧʪʠʤʽʟʘʮʽʶ 

ʤʝʭʘʥʽʟʤʽʚ ʨʝʛʫʣʷʮʽʾ ʢʨʦʚʦʦʙʽʛʫ, ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʛʽʧʦʪʝʥʟʠʚʥʠʤ ʝʬʝʢʪʦʤ, 

ʧʽʜʚʠʱʝʥʥʷʤ ʥʝʩʧʝʮʠʬʽʯʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ, ʧʝʨʝʙʫʜʦʚʦʶ ʤʝʪʘʙʦʣʽʟʤʫ ʟʘ ʨʘʭʫʥʦʢ 

ʘʢʪʠʚʘʮʽʾ ʨʦʟʧʘʜʫ ʞʠʨʽʚ. ɺʩʝ ʮʝ ʚʠʩʫʚʘʻ ɿʂʊ ʥʘ ʧʝʨʝʜʦʚʽ ʧʦʟʠʮʽʾ ʚ ʙʽʣʴʰʦʩʪʽ 

ʥʘʧʨʷʤʢʽʚ ʧʨʠʢʣʘʜʥʦʾ ʤʝʜʠʮʠʥʠ. 

ɼʝʪʘʣʴʥʝ ʚʠʚʯʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʢʨʽʦʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʚʧʣʠʚʫ ʝʢʩʪʨʝʤʘʣʴʥʦ 

ʥʠʟʴʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʥʘ ʞʠʚʠʡ ʦʨʛʘʥʽʟʤ ʻ ʘʢʪʫʘʣʴʥʦʶ ʧʨʘʢʪʠʯʥʦʶ ʟʘʜʘʯʝʶ. ɺ 

ʦʩʪʘʥʥʽ ʨʦʢʠ ʚ ʤʝʜʠʮʠʥʫ ʫʩʧʽʰʥʦ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʨʽʟʥʽ ʤʝʪʦʜʠ ʙʝʟʢʦʥʪʘʢʪʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ, ʘʩʦʮʽʡʦʚʘʥʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʠʪʤʽʯʥʦ ʧʦʚʪʦʨʶʚʘʥʠʭ 

ʚʧʣʠʚʽʚ ʬʘʢʪʦʨʽʚ ʬʽʟʠʯʥʦʾ ʧʨʠʨʦʜʠ [103]. ʇʽʜʙʠʨʘʶʯʠ ʧʝʚʥʠʡ ʨʠʪʤ ʚʧʣʠʚʽʚ 

ʬʽʟʠʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʥʘ ʦʨʛʘʥʽʟʤ, ʢʦʦʨʜʠʥʫʶʯʠ ʡʦʛʦ ʟ ʯʘʩʪʦʪʦʶ ʙʽʦʨʠʪʤʽʚ, 

ʤʦʞʥʘ ʫʧʨʘʚʣʷʪʠ ʡʦʛʦ ʬʽʟʽʦʣʦʛʽʯʥʠʤʠ ʨʝʘʢʮʽʷʤʠ. 

ʇʨʦʪʷʛʦʤ ʙʽʣʴʰ ʥʽʞ 40 ʨʦʢʽʚ ʚ ɯʥʩʪʠʪʫʪʽ ʧʨʦʙʣʝʤ ʢʨʽʦʙʽʦʣʦʛʽʾ ʽ 

ʢʨʽʦʤʝʜʠʮʠʥʠ ʅɸʅ ʋʢʨʘʾʥʠ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʦʨʠʛʽʥʘʣʴʥʽ ʤʝʪʦʜʠʢʠ ʚʧʣʠʚʫ ʥʠʟʴʢʠʭ 

ʽ ʥʘʜʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ ʽ ʪʚʘʨʠʥ [104, 105, 106]. ʈʠʪʤʽʯʥʽ 

ʭʦʣʦʜʦʚʽ ʚʧʣʠʚʠ (ʈʍɺ), ʙʫʜʫʯʠ ʩʝʥʩʦʨʥʠʤ ʽ ʩʠʩʪʝʤʘʪʠʯʥʦ ʜʽʶʯʠʤ ʧʦʜʨʘʟʥʠʢʦʤ, 

ʚʠʢʣʠʢʘʶʪʴ ʧʝʚʥʽ ʟʨʫʰʝʥʥʷ ʚ ʪʝʨʤʦʨʝʛʫʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤʘʭ ʤʦʟʢʫ. ɼʽʷ ʈʍɺ 

ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʩʠʥʭʨʦʥʽʟʘʮʽʶ ʘʢʪʠʚʥʦʩʪʽ ʨʷʜʫ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ, 

ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʷʢʠʭ ʚʝʜʝ ʜʦ ʩʪʚʦʨʝʥʥʷ ʧʝʚʥʦʛʦ ʩʪʘʥʫ ʤʦʟʢʫ, ʜʝ ʦʩʥʦʚʥʫ ʨʦʣʴ 
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ʚʠʢʦʥʫʻ ɻɽɹ [107], ʘ ʪʘʢʦʞ ʥʝʡʨʦʤʝʜʽʘʪʦʨʥʠʡ ʧʫʣ ʽ ʚʽʜʧʦʚʽʜʥʘ ʦʨʛʘʥʽʟʘʮʽʷ 

ʥʝʨʚʦʚʠʭ ʮʝʥʪʨʽʚ, ʦʙ'ʻʜʥʘʥʠʭ ʩʧʝʮʠʬʽʯʥʠʤʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʟʚ'ʷʟʢʘʤʠ [108]. 

ʗʢ ʚʽʜʦʤʦ ɻɽɹ, ʧʝʨʰ ʟʘ ʚʩʝ, ʧʝʨʝʰʢʦʜʞʘʻ ʧʨʦʥʠʢʥʝʥʥʶ ʚ ʤʦʟʦʢ ʪʦʢʩʠʯʥʠʭ 

ʘʛʝʥʪʽʚ ʝʢʟʦ- ʽ ʝʥʜʦʛʝʥʥʦʾ ʧʨʠʨʦʜʠ. ʅʘ ʨʷʜʫ ʟ ʮʠʤ, ɻɽɹ ʚʠʢʦʥʫʻ ʽ ʽʥʰʽ ʥʝ ʤʝʥʰ 

ʚʘʞʣʠʚʽ ʬʫʥʢʮʽʾ: ʟʘʙʝʟʧʝʯʫʻ ʛʦʤʝʦʩʪʘʟ ʩʝʨʝʜʦʚʠʱʘ ʤʦʟʢʫ, ʩʝʣʝʢʪʠʚʥʠʡ ʚʽʜʙʽʨ ʽ 

ʪʨʘʥʩʧʦʨʪ ʨʝʯʦʚʠʥ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʜʽʷʣʴʥʦʩʪʽ ʥʝʡʨʦʥʽʚ ʽ ʧʽʜʪʨʠʤʢʠ ʾʭ ʪʨʦʬʽʯʥʦʛʦ, 

ʧʣʘʩʪʠʯʥʦʛʦ ʽ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ [109]. ʇʦʨʫʰʝʥʥʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ɻɽɹ 

ʚʝʜʝ ʜʦ ʜʦʤʽʥʫʚʘʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʧʘʨʘʮʝʣʶʣʨ̫ʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʟʤʽʥʠ ʚ ʨʝʛʫʣʷʮʽʾ 

ʪʨʘʥʩʤʝʤʙʨʘʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʱʦ ʪʷʛʥʝ ʟʘ ʩʦʙʦʶ ʧʦʨʫʰʝʥʥʷ ʛʦʤʝʦʩʪʘʟʫ 

ʩʝʨʝʜʦʚʠʱʘ ʤʦʟʢʫ [110]. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʤʦʞʣʠʚʽʩʪʴ ʢʝʨʫʚʘʥʥʷ ʬʫʥʢʮʽʻʶ ɻɽɹ ʻ ʚʘʞʣʠʚʦʶ 

ʤʝʜʠʢʦ-ʙʽʦʣʦʛʽʯʥʦʶ ʧʨʦʙʣʝʤʦʶ. ɺʽʜ ʨʽʚʥʷ ʡʦʛʦ ʧʨʦʥʠʢʥʦʩʪʽ ʟʘʣʝʞʘʪʴ ʘʜʘʧʪʠʚʥʽ 

ʨʝʘʢʮʽʾ ʉʉʉ ʽ ʎʅʉ ʥʘ ʜʽʶ ʩʪʨʝʩʦʨʽʚ ʨʽʟʥʦʾ ʤʦʜʘʣʴʥʦʩʪʽ ʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ. ɼʦʚʝʜʝʥʦ 

[108, 109, 111], ʱʦ ʈʍɺ ʽʩʪʦʪʥʦ ʟʤʽʥʶʻ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥʠ ʮʝʥʪʨʘʣʴʥʠʭ ʽ 

ʧʝʨʠʬʝʨʠʯʥʠʭ ʢʦʥʪʫʨʽʚ ʨʝʛʫʣʷʮʽʾ ʩʝʨʮʝʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʧʨʠ ʮʴʦʤʫ ʥʦʨʤʘʣʽʟʫʪʁʩɹʷ 

ʩʠʤʧʘʪʦ-ʧʘʨʘʩʠʤʧʘʪʠʯʥʽ ʚʧʣʠʚʠ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ 

ʚʽʜʥʦʚʣʶʚʘʪʠ ʬʽʟʽʦʣʦʛʽʯʥʫ ʨʠʪʤʽʢʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ɻɽɹ ʽ ʧʦʨʫʰʝʥʠʡ ʛʦʤʝʦʩʪʘʟ. 

ɿʤʽʥʘ ʧʨʦʥʠʢʥʦʩʪʽ ɻɽɹ ʮʝ, ʙʝʟʫʤʦʚʥʦ, ʦʜʠʥ ʟ ʦʩʥʦʚʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʧʦʟʠʪʠʚʥʦʛʦ 

ʚʧʣʠʚʫ ʦʭʦʣʦʜʞʝʥʥʷ ʥʘ ʞʠʚʠʡ ʦʨʛʘʥʽʟʤ [107, 108, 109, 110, 111]. 

ɽʢʩʪʨʝʤʘʣʴʥʽ ʭʦʣʦʜʦʚʽ ʚʧʣʠʚʠ, ʦʩʦʙʣʠʚʦ ʨʠʪʤʽʯʥʦ ʦʨʛʘʥʽʟʦʚʘʥʽ, ʟʜʘʪʥʽ 

ʤʦʜʠʬʽʢʫʚʘʪʠ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʩʢʣʘʜʦʚʠʭ ɻɽɹ ʽ ʩʪʠʤʫʣʶʚʘʪʠ 

ʡʦʛʦ ʚʠʙʦʨʯʫ ʧʨʦʥʠʢʥʽʩʪʴ ʜʣʷ ʥʝʡʨʦʤʝʜʽʘʪʦʨʽʚ [15, 103]. 

ɺʯʝʥʠʤʠ  ʦʙ̌ʨʫʥʪʦʚʘʥʘ  [105,  108,  111]  ʤʦʞʣʠʚʽʩʪʴ  ʟʘʩʪʦʩʫʚʘʥʥʷ  ʈɽʍɺ 

(ï120ʦʉ) ̫ʢ ʧʦʪʫʞʥʦʛʦ ʤʦʜʫʣʶʶʯʦʛʦ ʬʘʢʪʦʨʫ ʜʣʷ ʥʦʨʤʘʣʽʟʘʮʽʾ ʧʦʨʫʰʝʥʴ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʦʨʛʘʥʽʟʤʫ ʚʣʘʩʥʠʤʠ ʝʥʜʦʛʝʥʥʠʤʠ ʨʠʪʤʘʤʠ. ɺʽʜʦʤʦ [15, 

103, 105, 108, 11, 112], ʱʦ ʤʝʪʦʜ ʈɽʍɺ ʥʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʪʽʣʘ 

ʙʽʣʴʰ ʥʽʞ ʥʘ 1ï2ʦʉ, ʧʨʠ ʮʴʦʤʫ ʧʽʜʚʠʱʫʻ ʧʨʦʥʠʢʥʽʩʪʴ ɻɽɹ ʟ ʧʝʨʰʠʭ ʭʚʠʣʠʥ 

ʚʧʣʠʚʫ [113]. 

ɺ ʜʘʥʠʡ ʯʘʩ ʪʨʠʚʘʻ ʧʦʰʫʢ ʰʣʷʭʽʚ ʜʦ ʨʦʟʚʠʪʢʫ ʥʦʚʠʭ ʥʘʧʨʷʤʢʽʚ ʟ ʚʠʚʯʝʥʥʷ 

ʧʦʚʝʨʭʥʝʚʦʾ ʜʽʾ ʭʦʣʦʜʫ ʧʨʠ ʨʽʟʥʠʭ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʘʭ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʧʨʠ ɸʆ. 
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1.3. ʂʦʨʜʦʚʘ ʢʨʦʚ, ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʥʝ ʽ ʧʝʨʩʧʝʢʪʠʚʥʝ ʜʞʝʨʝʣʦ 

ʛʝʤʦʧʦʝʪʠʯʥʠʭ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ ʜʣʷ ʢʣʽʥʽʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

 

ɿʥʘʯʥʽ ʜʦʩʷʛʥʝʥʥʷ ʤʦʣʝʢʫʣʷʨʥʦʾ ʽ ʢʣʽʪʠʥʥʦʾ ʙʽʦʣʦʛʽʾ ʚ ʢʽʥʮʽ ʍʍ ʩʪʦʣʽʪʪʷ 

ʩʪʚʦʨʠʣʠ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʠʭ ʝʬʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʣʽʢʫʚʘʥʥʷ ʨʽʟʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ʋʩʧʽʰʥʘ ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʽʚ 

ʦʪʨʠʤʘʥʥʷ ʪʘ ʪʨʠʚʘʣʦʛʦ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʉʂ ʚʽʜʢʨʠʣʠ ʰʠʨʦʢʽ ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʚ ʧʨʘʢʪʠʯʥʽʡ ʦʭʦʨʦʥʽ ʟʜʦʨʦʚ'ʷ [114]. 

ʉʂ ï ʮʝ ʢʣʽʪʠʥʠ, ʧʦʟʙʘʚʣʝʥʽ ʪʢʘʥʠʥʦ ʩʧʝʮʠʬʽʯʥʠʭ ʩʪʨʫʢʪʫʨ, ʱʦ ʚʦʣʦʜʽʶʪʴ 

ʟʜʘʪʥʽʩʪʶ ʜʦ ʩʘʤʦʨʝʧʣʽʢʘʮʽʾ ʽ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʚ ʦʜʠʥ ʘʙʦ ʢʽʣʴʢʘ ʩʧʝʮʠʬʽʯʥʠʭ 

ʢʣʽʪʠʥʥʠʭ ʪʠʧʽʚ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʟʘʩʝʣʝʥʥʷ ʦʨʛʘʥʽʟʤʫ ʭʘʟʷʾʥʘ [24, 114, 115, 116]. 

ɺʦʥʠ ʻ ʧʦʧʝʨʝʜʥʠʢʘʤʠ ʚʩʽʭ ʢʣʽʪʠʥ, ʦʨʛʘʥʽʚ ʽ ʪʢʘʥʠʥ [25, 27]. 

ʉʪʦʚʙʫʨʦʚʽ ʢʨʦʚʦʪʚʦʨʥʽ ʢʣʽʪʠʥʠ ʚʧʝʨʰʝ ʙʫʣʠ ʦʧʠʩʘʥʽ ʚ 1961 ʨʦʮʽ Till ʽ 

MacCalloch, ʷʢʽ ʧʦʢʘʟʘʣʠ, ʱʦ ʢʨʦʚʦʪʚʦʨʥʽ ʢʣʽʪʠʥʠ ʤʠʰʽ ʤʽʩʪʷʪʴ ʨʦʜʦʥʘʯʘʣʴʥʽ 

ʝʣʝʤʝʥʪʠ, ʟʜʘʪʥʽ ʚʽʜʥʦʚʣʶʚʘʪʠ ʢʨʦʚʦʪʚʦʨʝʥʥʷ ʚʩʽʭ ʣʽʥʽʡ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʧʨʠ 

ʧʝʨʝʣʠʚʘʥʥʽ ʢʨʦʚʽ ʦʧʨʦʤʽʥʝʥʦʾ ʤʠʰʽ, ʽ ʟʙʝʨʽʛʘʪʠ ʮʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʠ ʧʦʚʪʦʨʥʠʭ 

ʪʨʘʥʩʧʣʘʥʪʘʮʽʷʭ ʥʦʚʠʤ ʨʝʮʠʧʽʻʥʪʘʤ. ɿʘ ʾʭʥʽʤʠ ʫʷʚʣʝʥʥʷʤʠ, ʢʨʦʚʦʪʚʦʨʝʥʥʷ 

ʧʦʜʽʙʥʦ ʜʝʨʝʚʫ, ʩʪʚʦʣʦʤ ʷʢʦʛʦ ʻ ʨʦʜʦʥʘʯʘʣʴʥʽ ʢʣʽʪʠʥʠ, ʘ ʛʽʣʢʘʤʠ ʽ ʣʠʩʪʷʤ ï ʟʨʽʣʽ ʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʘʢʪʠʚʥʽ ʥʘʱʘʜʢʠ ʨʽʟʥʠʭ ʚʠʜʽʚ [116]. 

ɿʘ ʨʘʭʫʥʦʢ ʩʢʦʦʨʜʠʥʦʚʘʥʦʛʦ ʽ ʧʨʦʛʨʘʤʦʚʘʥʦʛʦ ʧʦʜʽʣʫ ʚʦʥʠ ʻ ʜʞʝʨʝʣʘʤʠ 

ʪʢʘʥʠʥ ʦʨʛʘʥʽʟʤʫ, ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ ʾʭ ʧʽʜʪʨʠʤʮʽ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʞʠʪʪʻʚʦʛʦ 

ʧʝʨʽʦʜʫ [117, 118, 119]. ʊʘʢʘ ʩʪʘʣʽʩʪʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʽʩʥʫʚʘʥʥʷ ʪʢʘʥʠʥʦ ʩʧʝʮʠʬʽʯʥʠʭ 

ʉʂ, ʷʢʽ ʚʠʨʦʙʣʷʶʪʴ ʥʦʚʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʢʣʽʪʠʥʠ ʚ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚʘʭ, ʘ ʪʘʢʦʞ 

ʧʽʩʣʷ ʩʧʝʮʠʬʽʯʥʦʛʦ ʩʪʨʝʩʫ ʚ ʤʽʨʫ ʟʨʦʩʪʘʶʯʠʭ ʧʦʪʨʝʙ ʘʢʪʠʚʥʦʩʪʽ ʘʙʦ ʧʦʰʢʦʜʞʝʥʥʷ 

(ʬʽʟʽʦʣʦʛʽʯʥʘ ʘʙʦ ʨʝʧʘʨʘʪʠʚʥʘ ʨʝʛʝʥʝʨʘʮʽʷ). ɺʚʘʞʘʻʪʴʩʷ [26, 28, 29], ʱʦ ʉʂ 

ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʚʽʜʧʦʚʽʜʥʠʭ ʦʨʛʘʥʘʭ, ʜʝ ʩʪʨʦʛʦ ʢʦʥʪʨʦʣʶʶʪʴʩʷ ʩʧʝʮʠʬʽʯʥʠʤ 

ʤʽʢʨʦʦʪʦʯʝʥʥʷʤ. ʇʽʩʣʷ ʥʘʜʭʦʜʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʩʠʛʥʘʣʫ ʚʦʥʠ ʤʦʙʽʣʽʟʫʶʪʴʩʷ ʽ 

ʟʘʣʫʯʘʶʪʴʩʷ ʜʦ ʜʽʣʷʥʦʢ, ʷʢʽ ʚʠʤʘʛʘʶʪʴ ʢʣʽʪʠʥʥʦʾ ʨʝʛʝʥʝʨʘʮʽʾ [114, 119, 120, 121]. 

ʄʝʭʘʥʽʟʤ ʜʽʾ ʉʂ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʤʦʞʣʠʚʦʩʪʽ ʤʽʛʨʫʚʘʪʠ ʜʦ ʧʘʪʦʣʦʛʽʯʥʦʛʦ 

ʦʩʝʨʝʜʢʫ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʧʨʠ ʮʴʦʤʫ ʢʣʽʪʠʥʥʠʤ ʩʫʙʩʪʨʘʪʦʤ ʧʦʰʢʦʜʞʝʥʠʡ ʦʨʛʘʥ ʟ 
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ʤʝʪʦʶ ʨʝʧʦʧʫʣʷʮʽʾ, ʘ ʪʘʢʦʞ ʩʪʠʤʫʣʶʚʘʪʠ ʡʦʛʦ ʨʝʛʝʥʝʨʘʮʽʶ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʫ 

ʘʢʪʠʚʥʽʩʪʴ [122, 123]. 

ʈʦʜʦʥʘʯʘʣʴʥʠʮʝʶ ʚʩʽʭ ʟʨʽʣʠʭ ʢʣʽʪʠʥʥʠʭ ʬʦʨʤ ʻ ʧʦʣʽʧʦʪʝʥʪʥʽ ʉʂ, ʚʠʷʚʣʝʥʽ 

ʚʧʝʨʰʝ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʥʘ ʤʠʰʘʭ. ʇʦʣʽʧʦʪʝʥʪʥʽ ʉʂ, ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʢʣʽʪʠʥʥʫ 

ʧʦʧʫʣʷʮʽʶ, ʟʜʘʪʥʫ ʜʦ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʚ ʫʩʽʭ ʥʘʧʨʷʤʢʘʭ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʚʘ ʚʠʜʠ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʉʂ [124, 125]. ɿʘ ʧʦʭʦʜʞʝʥʥʷʤ ʽ ʜʞʝʨʝʣʦʤ ʚʠʜʽʣʝʥʥʷ ʉʂ ʤʦʞʥʘ 

ʨʦʟʜʽʣʠʪʠ ʥʘ ʥʘʩʪʫʧʥʽ ʛʨʫʧʠ: 

ï ʝʤʙʨʽʦʥʘʣʴʥʽ ʩʪʦʚʙʫʨʦʚʽ ʢʣʽʪʠʥʠ (ɽʉʂ), ʦʜʝʨʞʫʚʘʥʽ ʟ 

ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦʾ ʤʘʩʠ ʙʣʘʩʪʦʮʠʩʪʘ, ʷʢʽ ʬʦʨʤʫʶʪʴʩʷ ʜʦ 4ï7-ʛʦ ʜʥʷ ʨʦʟʚʠʪʢʫ 

ʧʽʩʣʷ ʟʘʧʣʽʜʥʝʥʥʷ; 

ï ʬʝʪʘʣʴʥʽ ʩʪʦʚʙʫʨʦʚʽ ʢʣʽʪʠʥʠ (ʌʉʂ) ʦʜʝʨʞʫʚʘʥʽ ʟ ʘʙʦʨʪʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʥʘ 9ï12 ʪʠʞʥʽ ʚʘʛʽʪʥʦʩʪʽ. ʌʉʂ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʩʫʤʽʰ ʤʫʣʴʪʽʧʦʪʝʥʪʥʠʭ ʽ 

ʫʥʽʧʦʪʝʥʪʥʠʭ ʉʂ; 

ï ʉʂ ʚʠʜʽʣʝʥʽ ʟ ʧʫʧʦʚʠʥʥʦʾ ʢʨʦʚʽ, ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʽ ʪʢʘʥʠʥ ʜʦʨʦʩʣʦʛʦ 

ʦʨʛʘʥʽʟʤʫ. ɻʝʤʦʧʦʝʪʠʯʥʽ ʩʪʦʚʙʫʨʦʚʽ ʢʣʽʪʠʥʠ (ɻʉʂ) ʚ ʦʩʥʦʚʥʦʤʫ ʜʘʶʪʴ ʧʦʯʘʪʦʢ 

ʨʽʟʥʠʤ ʧʘʨʦʩʪʢʘʤ ʢʨʦʚʦʪʚʦʨʝʥʥʷ. ʄʝʟʝʥʭʽʤʘʣʴʥʽ (ʩʪʨʦʤʘʣʴʥʽ) ʉʂ ʢʽʩʪʢʦʚʦʛʦ 

ʤʦʟʢʫ ʤʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʜʦ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʚ ʦʩʪʝʦʙʣʘʩʪʠ, ʭʦʥʜʨʦʮʠʪʠ, ʪʝʥʦʮʠʪʠ, 

ʘʜʧ̔ʦʮʠʪʠ, ʤʽʦʙʣʘʩʪʠ, ʬʽʙʨʦʙʣʘʩʪʠ. ʈʝʛʽʦʥʘʨʥʽ ʉʂ ʧʨʠʩʫʪʥʽ ʚ ʽʥʰʠʭ ʪʢʘʥʠʥʘʭ (ʚ 

ʰʢʽʨʽ, ʩʫʜʠʥʘʭ, ʥʝʨʚʦʚʽʡ ʪʢʘʥʠʥʽ ʪʘ ʽʥ.) ʽ ʜʠʬʝʨʝʥʮʽʶʶʪʴʩʷ ʚ ʢʣʽʪʠʥʠ ʚʽʜʧʦʚʽʜʥʠʭ 

ʪʢʘʥʠʥ. 

ɿʘ ʢʽʣʴʢʽʩʪʶ ʨʽʟʥʠʭ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʢʣʽʪʠʥʥʠʭ ʪʠʧʽʚ, ʷʢʠʤ ʤʦʞʝ ʜʘʪʠ 

ʧʦʯʘʪʦʢ ʪʘ ʯʠ ʽʥʰʘ ʉʂ ʚʦʥʠ ʜʽʣʷʪʴʩʷ ʥʘ [126]: 

ï ʪʦʪʽʧʦʪʝʥʪʥʽ ʉʂ, ʷʢʽ ʫʪʚʦʨʶʶʪʴʩʷ ʚʽʜʨʘʟʫ ʞ ʧʽʩʣʷ ʧʦʜʽʣʫ ʟʘʧʣʽʜʥʝʥʦʾ 

ʷʡʮʝʢʣʽʪʠʥʠ ʽ ʟʜʘʪʥʽ ʚʽʜʪʚʦʨʶʚʘʪʠ ʚʩʽ ʦʨʛʘʥʠ ʝʤʙʨʽʦʥʘ. ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʪʽʣʴʢʠ 

ʟʘʧʣʽʜʥʝʥʽ ʦʦʮʠʪʠ ʽ ʙʣʘʩʪʦʤʝʨʠ 2ï8 ʢʣʽʪʠʥʥʦʾ ʩʪʘʜʽʾ; 

ï ʫʥʽʧʦʪʝʥʪʥʽ ʉʂ, ʷʢʽ ʤʘʶʪʴ ʧʨʦʣʽʬʝʨʘʪʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʽ ʟʜʘʪʥʽ ʜʦ 

ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʚ ʦʜʥʦʤʫ ʧʝʚʥʦʤʫ ʥʘʧʨʷʤʢʫ ʧʽʜ ʚʧʣʠʚʦʤ ʛʫʤʦʨʘʣʴʥʠʭ ʨʝʛʫʣʷʪʦʨʽʚ 

(ʝʨʽʪʨʦʧʦʝʪʠʥ, ʣʝʡʢʦʧʦʝʪʠʥ, ʪʨʦʤʙʦʧʦʝʪʠʥ) [127]; 
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ï ʧʣʶʨʠʧʦʪʝʥʪʥʽ ʉʂ, ʷʢʽ ʚ ʧʨʦʮʝʩʽ ʝʤʙʨʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʤʦʞʫʪʴ ʙʫʪʠ 

ʜʞʝʨʝʣʦʤ ʧʦʭʽʜʥʠʭ ʙʫʜʴ-ʷʢʦʛʦ ʟ 3 ʟʘʨʦʜʢʦʚʠʭ ʣʠʩʪʢʽʚ (ʝʢʪʦʜʝʨʤʠ, ʝʥʪʦʜʝʨʤʠ, 

ʤʝʟʦʜʝʨʤʠ). ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ɽʉʂ, ʧʝʨʚʠʥʥʽ ʩʪʘʪʝʚʽ ʢʣʽʪʠʥʠ ʽ ʢʣʽʪʠʥʠ 

ʝʤʙʨʽʦʥʘʣʴʥʠʭ ʢʘʨʮʠʥʦʤ; 

ï ʤʫʣʴʪʽʧʦʪʝʥʪʥʽ ʉʂ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʠʞʯʠʤ ʧʨʦʣʽʬʝʨʘʪʠʚʥʠʤ 

ʧʦʪʝʥʮʽʘʣʦʤ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʣʶʨʽʧʦʪʝʥʪʥʠʤʠ ʉʂ. ɺʦʥʠ ʟʜʘʪʥʽ ʫʪʚʦʨʶʚʘʪʠ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʢʣʽʪʠʥʠ ʜʝʢʽʣʴʢʦʭ ʪʠʧʽʚ (ʥʘʧʨʠʢʣʘʜ, ʢʣʽʪʠʥʠ ʢʨʦʚʽ, ʧʝʯʽʥʢʠ, 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ). 

ɿʘ ʩʧʦʩʦʙʦʤ ʦʪʨʠʤʘʥʥʷ, ʨʦʟʨʽʟʥʷʶʪʴ 2 ʚʠʜʠ ʉʂ: ʘʣʦʛʝʥʥʽ (ʟ ʜʦʥʦʨʩʴʢʦʛʦ 

ʤʘʪʝʨʽʘʣʫ) ʽ ʘʫʪʦʣʦʛʽʯʥʽ ʘʙʦ ʚʣʘʩʥʽ ʉʂ. 

ɺʠʚʯʘʶʯʠ ʢʦʞʝʥ ʚʠʜ ʉʂ, ʚʠʜʽʣʝʥʠʭ ʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ 

ʧʨʦ ʧʦʟʠʪʠʚʥʠʡ ʘʙʦ ʞ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʮʠʭ ʢʣʽʪʠʥʥʠʭ ʧʦʧʫʣʷʮʽʡ ʥʘ ʦʨʛʘʥʽʟʤ 

ʣʶʜʠʥʠ [114, 120, 123, 124]. 

ɼʦʙʨʝ ʚʠʚʯʝʥʠʤ ʜʞʝʨʝʣʦʤ ʧʣʶʨʽʧʦʪʝʥʪʥʠʭ ʉʂ ʻ ɽʉʂ [127]. ʇʦʧʫʣʷʮʽʷ ʮʠʭ 

ʢʣʽʪʠʥ ʤʘʻ ʚʠʩʦʢʫ ʪʝʣʦʤʝʨʘʟʥʫ ʽ ʧʨʦʣʽʬʝʨʘʪʠʚʥʫ ʘʢʪʠʚʥʽʩʪʴ, ʟʘ ʨʘʭʫʥʦʢ ʯʦʛʦ ʤʦʞʝ 

ʜʘʚʘʪʠ ʧʦʯʘʪʦʢ ʙʫʜʴ-ʷʢʽʡ ʪʢʘʥʠʥʽ ʞʠʚʦʛʦ ʦʨʛʘʥʽʟʤʫ. ʂʨʽʤ ʪʦʛʦ, ɽʉʂ ʟʜʘʪʥʽ ʜʦ 

ʭʦʫʤʽʥʛʫ (ʧʨʠ ʚʚʝʜʝʥʥʽ ʢʣʽʪʠʥ ʚ ʦʨʛʘʥʽʟʤ, ʚʦʥʠ ʨʫʭʘʶʪʴʩʷ ʚ ʙʽʢ ʟʦʥʠ 

ʧʦʰʢʦʜʞʝʥʥʷ ʟ ʤʝʪʦʶ ʨʝʛʝʥʝʨʘʮʽʾ ʽ ʧʦʚʝʨʥʝʥʥʷ ʚʪʨʘʯʝʥʦʾ ʬʫʥʢʮʽʾ). ʆʜʥʘʢ ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʤʝʜʠʯʥʽʡ ʧʨʘʢʪʠʮʽ ʦʙʤʝʞʝʥʝ ʯʝʨʝʟ ʽʤʫʥʦʣʦʛʽʯʥʫ ʥʝʩʫʤʽʩʥʽʩʪʴ 

ʦʨʛʘʥʽʟʤʫ ʨʝʮʠʧʽʻʥʪʘ ʟ ʢʣʽʪʠʥʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʜʦʥʦʨʘ, ʘ ʪʘʢʦʞ ʟ ʝʪʠʯʥʠʭ 

ʤʽʨʢʫʚʘʥʴ, ʦʩʢʽʣʴʢʠ ʧʨʠ ʟʘʙʦʨʽ ɽʉʂ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʫʡʥʫʚʘʥʥʷ ʝʤʙʨʽʦʥʘ [127]. 

ʇʝʨʝʣʽʢ ʪʢʘʥʠʥ, ʱʦ ʤʽʩʪʷʪʴ ʉʂ, ʧʦʩʪʽʡʥʦ ʨʦʟʰʠʨʶʻʪʴʩʷ ʽ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ 

ʚʢʣʶʯʘʻ ʥʘʩʪʫʧʥʽ ʦʨʛʘʥʠ ʽ ʪʢʘʥʠʥʠ: ʢʽʩʪʢʦʚʠʡ ʤʦʟʦʢ (ʂʄ), ʧʝʨʠʬʝʨʠʯʥʫ ʽ 

ʧʫʧʦʚʠʥʥʫ (ʢʦʨʜʦʚʫ) ʢʨʦʚ (ʂʂ), ʛʦʣʦʚʥʠʡ ʪʘ ʩʧʠʥʥʠʡ ʤʦʟʦʢ, ʢʨʦʚʦʥʦʩʥʽ ʩʫʜʠʥʠ, 

ʩʢʝʣʝʪʥʽ ʤ'ʷʟʠ, ʝʧʽʪʝʣʽʡ ʰʢʽʨʠ ʽ ʪʨʘʚʥʦʛʦ ʪʨʘʢʪʫ, ʧʝʯʽʥʢʫ, ʧʽʜʰʣʫʥʢʦʚʫ ʟʘʣʦʟʫ, 

ʜʝʥʪʘʣʴʥʫ ʧʫʣʴʧʫ, ʨʦʛʽʚʢʫ, ʩʽʪʢʽʚʢʫ [128, 129]. ʇʨʠ ʮʴʦʤʫ ʥʘʡʙʽʣʴʰ ʟʨʫʯʥʠʤ ʽ 

ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤ ʜʞʝʨʝʣʦʤ ʩʪʦʚʙʫʨʦʚʠʭ ʢʨʦʚʦʪʚʦʨʥʠʭ ʢʣʽʪʠʥ ʻ ʂʄ ʽ ʂʂ. 

ɿʛʽʜʥʦ ʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʘʥʠʭ [130, 131, 132, 133, 134], ʚ ʢʨʦʚʦʪʚʦʨʥʽʡ 

ʪʢʘʥʠʥ,̔ ʢʨʽʤ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ʢʣʽʪʠʥ ʪʘʢʠʭ, ʷʢ ʥʝʡʪʨʦʬʽʣʠ, ʤʘʢʨʦʬʘʛʠ, 

ʣʽʤʬʦʮʠʪʠ ʽ ʪʫʯʥʽ ʢʣʽʪʠʥʠ, ʻ ʤʦʨʬʦʣʦʛʽʯʥʦ ʥʝʨʦʟʧʽʟʥʘʥʽ ʩʪʦʚʙʫʨʦʚʽ ʛʝʤʦʧʦʝʪʠʯʥʽ 
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ʢʣʽʪʠʥʠ, ʷʢʽ ʻ ʧʦʧʝʨʝʜʥʠʢʘʤʠ ʚʩʽʭ ʧʘʨʦʩʪʢʽʚ ʢʨʦʚʦʪʚʦʨʝʥʥʷ. ɿʘ ʢʣʘʩʠʯʥʠʤ 

ʫʷʚʣʝʥʥʷʤ [23, 24, 30, 115], ʉʂ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʠʤ ʧʨʦʣʽʬʝʨʘʪʠʚʥʠʤ 

ʧʦʪʝʥʮʽʘʣʦʤ, ʟʜʘʪʥʽʩʪʶ ʜʦ ʩʘʤʦʚʽʜʪʚʦʨʝʥʥʷ ʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʦʜʥʦ ʥʘʧʨʘʚʣʝʥʦʛʦ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʚ ʤʝʞʘʭ ʩʚʦʻʾ ʪʢʘʥʠʥʠ, ʤʘʶʪʴ ʚʣʘʩʪʠʚʽʩʪʴ ʰʣʷʭʦʤ 

ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʧʨʠʞʠʪʪʻʚʦ ʚʽʜʥʦʚʣʶʚʘʪʠ ʧʦʰʢʦʜʞʝʥʠʡ ʦʨʛʘʥ ʘʙʦ ʪʢʘʥʠʥʫ, ʟ ʷʢʦʾ 

ʧʦʭʦʜʷʪʴ, ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʫʪʚʦʨʝʥʥʷ ʚ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ 

ʥʘʱʘʜʢʽʚ ʚʽʜʧʦʚʽʜʥʦʾ ʪʢʘʥʠʥʠ ʟʘ ʫʤʦʚʠ ʚʽʜʩʫʪʥʦʩʪʽ ʧʦʰʢʦʜʞʝʥʥʷ [135]. 

ʆʜʥʘʢ ʚ ʢʽʥʮʽ ʍʍ ʩʪʦʣʽʪʪʷ ʧʽʩʣʷ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʉʂ ʚʯʝʥʽ ʚʠʷʚʠʣʠ ʚ 

ʪʢʘʥʠʥʘʭ ʨʝʮʠʧʽʻʥʪʘ ʢʣʽʪʠʥʠ, ʱʦ ʤʘʶʪʴ ʜʦʥʦʨʩʴʢʠʡ ʛʝʥʦʪʠʧ, ʘ ʬʝʥʦʪʠʧ ï 

ʚʽʜʧʦʚʽʜʥʦʾ ʪʢʘʥʠʥʠ ʨʝʮʠʧʽʻʥʪʘ. ɺ ʧʨʦʮʝʩʽ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʉʂ ʟʜʘʪʥʽ ʜʦʣʘʪʠ 

ʣʽʥʽʡʥʽ ʽ ʪʢʘʥʠʥʥʽ ʙʘʨ'ʻʨʠ, ʥʘʙʫʚʘʪʠ ʧʨʦʬʽʣʴ ʝʢʩʧʨʝʩʽʾ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʬʝʥʦʪʠʧ, 

ʷʢʽ ʻ ʫʥʽʢʘʣʴʥʠʤʠ ʜʣʷ ʢʣʽʪʠʥ ʽʥʰʦʾ ʪʢʘʥʠʥʠ. ʎʷ ʚʣʘʩʪʠʚʽʩʪʴ ʉʂ ʦʪʨʠʤʘʣʘ ʥʘʟʚʫ 

ʧʣʘʩʪʠʯʥʦʩʪʽ. ɯʥʪʝʨʝʩ ʜʦ ʜʘʥʦʾ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʧʨʠ ʧʝʨʝʩʘʜʮʽ ʉʂ 

ʧʦʷʚʘ ʤʘʨʢʝʨʽʚ ʜʦʥʦʨʩʴʢʠʭ ʢʣʽʪʠʥ ʚ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʽʡ ʪʢʘʥʠʥʽ ʽʥʰʦʛʦ ʪʠʧʫ 

(ʧʝʯʽʥʢʠ, ʩʝʨʮʷ, ʰʢʽʨʠ ʪʘ ʽʥ.) ʧʦʻʜʥʫʚʘʣʦʩʷ ʟ ʧʦʣʽʧʰʝʥʥʷʤ ʘʙʦ ʚʽʜʥʦʚʣʝʥʥʷʤ 

ʚʪʨʘʯʝʥʦʾ ʬʫʥʢʮʽʾ ʚʽʜʧʦʚʽʜʥʦʛʦ ʦʨʛʘʥʫ [136, 137]. 

ɯʩʥʫʻ ʙʝʟʣʽʯ ʛʽʧʦʪʝʟ, ʱʦ ʧʦʷʩʥʶʶʪʴ ʮʝʡ ʬʝʥʦʤʝʥ. ʆʜʥʽ ʘʚʪʦʨʠ [22, 138] 

ʧʨʠʧʫʩʢʘʶʪʴ ʽʩʥʫʚʘʥʥʷ ʚ ʧʦʩʪʥʘʪʘʣʴʥʠʡ ʧʝʨʽʦʜ ʪʦʪʽʧʦʪʝʥʪʥʠʭ ʉʂ, ʟʜʘʪʥʠʭ ʧʨʠ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʪʨʘʥʩʬʦʨʤʫʚʘʪʠʩʷ ʚ ʙʫʜʴ-ʷʢʽ ʪʢʘʥʠʥʠ, ʽʥʰʽ [127, 133, 134, 139] ï 

ʧʨʠʧʫʩʢʘʶʪʴ, ʱʦ ɻʉʂ ʟʜʘʪʥʽ ʜʦ ʪʨʘʥʩʜʠʬʝʨʝʥʮʽʨʦʚʢʠ ʽ ʨʝʧʨʦʛʨʘʤʽʥʫʚʘʥʥʷ. ɿʛʽʜʥʦ 

ʟ ʪʨʝʪʴʦʶ ʜʫʤʢʦʶ [124, 125, 140] ʚ ʧʫʣʽ ɻʉʂ ʧʨʠʩʫʪʥʽ ʉʂ ʽʥʰʠʭ ʪʢʘʥʠʥ, ʷʢʽ 

ʦʪʨʠʤʫʶʪʴ çʜʦʟʚʽʣè ʥʘ ʨʦʟʚʠʪʦʢ ʪʽʣʴʢʠ ʚ ʚʽʜʧʦʚʽʜʥʦʤʫ ʤʽʢʨʦʦʪʦʯʝʥʥʽ. ɼʝʷʢʽ ʚʯʝʥʽ 

[30, 35, 141, 142] ʧʠʰʫʪʴ ʧʨʦ ʘʣʴʪʝʨʥʘʪʠʚʥʠʡ ʬʝʥʦʤʝʥ ʧʣʘʩʪʠʯʥʦʩʪʽ ʟʣʠʪʪʷ ʉʂ 

ʜʦʥʦʨʘ ʟ ʢʣʽʪʠʥʘʤʠ ʨʽʟʥʠʭ ʪʢʘʥʠʥ ʨʝʮʠʧʽʻʥʪʘ [36]. 

ʆʜʥʘʢ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʘʢʦʧʠʯʝʥʠʭ ʢʣʽʥʽʯʥʠʭ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ 

[27, 39, 114, 116, 121, 127, 130, 134] ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʢʣʽʪʠʥʠ ʂʄ ʥʝ ʫ ʚʩʽʭ 

ʚʠʧʘʜʢʘʭ ʻ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʜʞʝʨʝʣʦʤ ʢʣʽʪʠʥʥʦʾ ʨʝʧʘʨʘʮʽʾ ʙʫʜʴ-ʷʢʠʭ ʪʢʘʥʠʥ. ɿʥʘʯʥʦ 

ʯʘʩʪʽʰʝ ʮʽ ʢʣʽʪʠʥʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʟʘʭʠʩʪ ʽ ʚʽʜʥʦʚʣʝʥʥʷ ʢʽʩʪʢʦʚʦ-ʤʦʟʢʦʚʦʾ ʪʢʘʥʠʥʠ 

ʨʝʮʠʧʽʻʥʪʘ [143]. ʋ ʩʚʦʶ ʯʝʨʛʫ ʂʂ ʰʠʨʦʢʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʙʘʛʘʪʝ, ʽ ʱʦ ʥʝʤʘʣʦ 

ʚʘʞʣʠʚʦ ʝʪʠʯʥʦ ʧʨʠʡʥʷʪʝ, ʜʞʝʨʝʣʦ ʉʂ. ʇʦʧʫʣʷʮʽʷ ʢʣʽʪʠʥ, ʚʠʜʽʣʝʥʠʭ ʟ ʂʂ, 
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ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʠʤ ʨʝʛʝʥʝʨʘʪʠʚʥʠʤ ʽ ʧʨʦʣʽʬʝʨʘʪʠʚʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ [139, 

140, 144]. 

ʂʦʨʜʦʚʘ ʘʙʦ ʧʫʧʦʚʠʥʥʘ ʢʨʦʚ ʻ ʘʣʴʪʝʨʥʘʪʠʚʥʠʤ ʂʄ ʜʞʝʨʝʣʦʤ ʉʂ. ʂʂ ï ʮʝ 

ʢʨʦʚ, ʷʢʘ ʟʘʣʠʰʘʻʪʴʩʷ ʚ ʧʣʘʮʝʥʪʽ ʽ ʧʫʧʦʚʠʥʥʦʤʫ ʢʘʥʘʪʠʢʫ ʧʽʩʣʷ ʥʘʨʦʜʞʝʥʥʷ 

ʜʠʪʠʥʠ. ʗʢ ʧʨʘʚʠʣʦ, ʾʾ ʦʪʨʠʤʫʶʪʴ ʚ ʧʦʣʦʛʦʚʠʭ ʙʫʜʠʥʢʘʭ ʚ ʤʦʤʝʥʪ ʧʦʣʦʛʽʚ ʫ 

ʟʜʦʨʦʚʠʭ ʞʽʥʦʢ ʙʝʟ ʧʘʪʦʣʦʛʽʡ ʚʘʛʽʪʥʦʩʪʽ ʰʣʷʭʦʤ ʧʫʥʢʮʽʾ ʤʘʪʝʨʠʥʩʴʢʦʛʦ ʢʽʥʮʷ ʚ 

ʧʝʨʝʩʽʯʝʥʽʡ ʧʫʧʦʚʠʥʥʽʡ ʚʝʥʽ ʘʩʧʽʨʘʮʽʡʥʦʶ ʛʦʣʢʦʶ ʚ ʟʘʤʢʥʫʪʫ ʩʠʩʪʝʤʫ. ʂʂ ʟʘ 

ʚʩʽʤʘ ʦʩʥʦʚʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʢʨʦʚʽ ʜʦʨʦʩʣʦʾ ʣʶʜʠʥʠ. ʋ ʥʽʡ 

ʤʽʩʪʠʪʴʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʛʝʤʦʧʦʝʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ʨʦʩʪʫ (ʩʠʨʦʚʘʪʢʦʚʠʡ 

ʝʨʪ̔ʨʦʧʦʝʪʠʥ), ʘ ʪʘʢʦʞ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʬʦʨʤʝʥʠʭ ʝʣʝʤʝʥʪʽʚ ʢʨʦʚʽ, ʟʦʢʨʝʤʘ 

ʝʨʠʪʨʦʮʠʪʽʚ, ʽ ʛʝʤʦʛʣʦʙʽʥʫ [145]. 

ʂʂ ʚʢʨʘʡ ʚʘʞʣʠʚʘ ʜʣʷ ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʣʦʜʫ, ʚʦʥʘ 

ʟʘʙʝʟʧʝʯʫʻ ʡʦʛʦ ʩʧʝʢʪʨʦʤ ʥʝʦʙʭʽʜʥʠʭ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʽ ʢʠʩʥʝʤ. ʋ ʩʢʣʘʜʽ ʂʂ, 

ʢʨʽʤ ʚʠʩʦʢʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʉʂ, ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʧʦʥʘʜ 60 ʨʽʟʥʠʭ ʚʠʜʽʚ ʙʽʦʣʦʛʽʯʥʦ 

ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʽ ʬʝʪʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ ʨʦʩʪʫ. ɺ ʢʽʥʮʽ 80-ʭ ʨʦʢʽʚ ʤʠʥʫʣʦʛʦ 

ʩʪʦʣʽʪʪʷ Broxmeyer H.E. ʽ ʩʧʽʚʘʚʪʦʨʘʤʠ [146] ʙʫʣʦ ʚʠʩʫʥʫʪʦ ʧʨʠʧʫʱʝʥʥʷ ʧʨʦ ʪʝ, 

ʱʦ ʂʂ ʤʽʩʪʠʪʴ ʜʦʩʪʘʪʥʶ ʢʽʣʴʢʽʩʪʴ ʉʂ, ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʷʢʦʩʪʽ ʛʝʤʦʧʦʝʪʠʯʥʦʛʦ 

ʪʨʘʥʩʧʣʘʥʪʘʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʇʦʜʘʣʴʰʽ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʮʽʡ 

ʦʙʣʘʩʪʽ ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʂʂ ʤʽʩʪʠʪʴ ʙʽʣʴʰʝ ʛʝʤʦʧʦʝʪʠʯʥʠʭ ʧʦʧʝʨʝʜʥʠʢʽʚ ʥʽʞ ʂʄ 

ʜʦʨʦʩʣʦʾ ʣʶʜʠʥʠ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʙʽʣʴʰ ʚʠʩʦʢʠʤ ʧʨʦʣʽʬʝʨʘʪʠʚʥʠʤ 

ʧʦʪʝʥʮʽʘʣʦʤ [147, 148]. 

ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʘʥʠʭ ʧʦʢʘʟʘʚ [39, 138, 140, 144, 149], ʱʦ ʂʂ, ʷʢ 

ʦʩʥʦʚʥʝ ʜʞʝʨʝʣʦ ɻʉʂ, ʤʘʻ ʷʢ ʧʦʟʠʪʠʚʥʽ, ʪʘʢ ʽ ʥʝʛʘʪʠʚʥʽ ʤʦʤʝʥʪʠ. ɼʦ ʷʚʥʠʭ 

ʧʝʨʝʚʘʛ ʚʠʢʦʨʠʩʪʘʥʥʷ ʂʂ ʜʣʷ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʚʽʜʥʦʩʷʪʴ: 

ï ʚʠʩʦʢʠʡ ʧʨʦʣʽʬʝʨʘʪʠʚʥʠʡ ʧʦʪʝʥʮʽʘʣ (ʟʜʘʪʥʽʩʪʴ ʜʦ ʪʨʠʚʘʣʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ 

ʽ ʧʨʦʜʫʢʮʽʾ ʚʝʣʠʢʦʛʦ ʯʠʩʣʘ ʢʣʽʪʠʥ); 

ï ʚʠʩʦʢʫ ʟʜʘʪʥʽʩʪʴ ʜʦ ʜʠʬʝʨʝʥʮʽʘʮʽʾ [150] (ʧʨʦʮʝʩ ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʢʣʽʪʠʥ); 

ï ʟʜʘʪʥʽʩʪʴ ʜʦ ʘʩʠʤʝʪʨʠʯʥʦʛʦ ʧʦʜʽʣʫ, ʪʦʙʪʦ ʟ ʢʦʞʥʦʾ ʉʂ ʧʨʠ ʤʽʪʦʟʽ 

ʫʪʚʦʨʶʶʪʴʩʷ ʜʚʽ ʜʦʯʽʨʥʽ, ʦʜʥʘ ʟ ʷʢʠʭ ʽʜʝʥʪʠʯʥʘ ʤʘʪʝʨʠʥʩʴʢʽʡ ʽ ʟʘʣʠʰʘʻʪʴʩʷ 

ʩʪʦʚʙʫʨʦʚʦʶ, ʽʥʰʘ ʜʠʬʝʨʝʥʮʽʶʻʪʴʩʷ ʚ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʢʣʽʪʠʥʠ [151]; 



60 

ï ʟʘʙʽʨ ʢʣʽʪʠʥʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʽʜʥʦʩʥʦ ʧʨʦʩʪʠʡ, ʜʦʩʪʫʧʥʠʡ, ʙʝʟʧʝʯʥʠʡ ʽ ʥʝ 

ʧʨʝʜʩʪʘʚʣʷʻ ʟʘʛʨʦʟʠ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʜʠʪʠʥʠ ʽ ʤʘʪʝʨʽ [31, 152]; 

ï ʧʨʠ ʟʘʙʦʨʽ ʤʘʪʝʨʽʘʣʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʤʘʣʠʡ ʚʽʜʩʦʪʦʢ ʧʦʰʢʦʜʞʝʥʠʭ ʢʣʽʪʠʥ; 

ï ʟʨʘʟʢʠ ʂʂ, ʷʢʽ ʪʨʠʚʘʣʠʡ ʯʘʩ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʢʨʽʦʙʘʥʢʫ, ʪʠʧʦʚʘʥʽ ʧʦ HLA-

ʩʠʩʪʝʤʽ ʽ ʤʦʞʫʪʴ ʟʨʘʟʫ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʷʢʦʩʪʽ ʪʨʘʥʩʧʣʘʥʪʘʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʨʝʮʠʧʽʻʥʪʫ [153, 154]; 

ï ʦʪʨʠʤʘʥʠʡ ʧʨʠ ʟʘʙʦʨʽ ʢʣʽʪʠʥʥʠʡ ʤʘʪʝʨʽʘʣ ʥʝ ʦʙʪʷʞʝʥʠʡ ʚʽʨʫʩʘʤʠ ʽ 

ʪʦʢʩʠʥʘʤʠ; 

ï ʚ ʨʘʟʽ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʢʣʽʪʠʥ ʨʝʮʠʧʽʻʥʪʘʤ ʟ ʨʽʜʢʽʩʥʠʤʠ HLA-ʪʠʧʘʤʠ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʡʤʦʚʽʨʥʽʩʪʴ ʧʽʜʙʦʨʫ ɻʉʂ ʙʝʟ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʨʝʘʢʮʽʾ çʪʨʘʥʩʧʣʘʥʪʘʪ 

ʧʨʦʪʠ ʛʦʩʧʦʜʘʨʷè [155, 156, 157]. 

ɼʦ ʥʝʛʘʪʠʚʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʤʘʣʠʡ ʦʙʩʷʛ ʚʟʷʪʦʾ ʜʦʟʠ ʂʂ 

(60ï150 ʤʣ), ʘ ʪʘʢʦʞ ʚʽʜʩʫʪʥʽʩʪʴ ʤʦʞʣʠʚʦʩʪʽ ʧʦʚʪʦʨʥʦʛʦ ʚʟʷʪʪʷ ʤʘʪʝʨʽʘʣʫ, 

ʦʩʢʽʣʴʢʠ ʟʘʙʽʨ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʤʦʤʝʥʪ ʥʘʨʦʜʞʝʥʥʷ ʜʠʪʠʥʠ. 

ɺʽʜʥʦʩʥʦ ʧʨʦʩʪʠʡ ʩʧʦʩʽʙ ʦʪʨʠʤʘʥʥʷ, ʧʦʟʙʘʚʣʝʥʠʡ ʝʪʠʯʥʠʭ, ʤʦʨʘʣʴʥʠʭ ʽ 

ʶʨʠʜʠʯʥʠʭ ʘʩʧʝʢʪʽʚ, ʘ ʪʘʢʦʞ ʫʥʽʢʘʣʴʥʠʡ ʩʢʣʘʜ ʩʪʚʦʨʶʻ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʰʠʨʦʢʦʛʦ 

ʢʣʽʥʽʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʂʂ ʟ ʤʝʪʦʶ ʣʽʢʫʚʘʥʥʷ ʨʽʟʥʦʛʦ ʨʦʜʫ ʟʘʭʚʦʨʶʚʘʥʴ [114, 

135, 158]. 

ɺʧʝʨʰʝ ʪʨʘʥʩʧʣʘʥʪʘʮʽʷ ɻʉʂ, ʦʪʨʠʤʘʥʠʭ ʟ ʂʂ (ɻʉʂ ʂʂ), ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʚ 

1988 ʨʦʮʽ ʫ ʌʨʘʥʮʽʾ ʰʝʩʪʠʨʽʯʥʽʡ ʜʠʪʠʥʽ, ʷʢʘ ʩʪʨʘʞʜʘʣʘ ʘʥʝʤʽʻʶ ʌʘʥʢʦʥʽ [159]. ɿ 

ʪʠʭ ʧʽʨ, ʢʽʣʴʢʽʩʪʴ ʪʨʘʥʩʧʣʘʥʪʘʮʽʡ ɻʉʂ ʂʂ ʟʥʘʯʥʦ ʟʨʦʩʪʘʻ ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ. ɼʦ 

ʪʝʧʝʨʽʰʥʴʦʛʦ ʯʘʩʫ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ ʟʜʽʡʩʥʝʥʦ ʧʦʥʘʜ 10000 ʪʨʘʥʩʧʣʘʥʪʘʮʽʡ ɻʉʂ ʂʂ 

ʷʢ ʜʽʪʷʤ, ʪʘʢ ʽ ʜʦʨʦʩʣʠʤ [160, 161, 162, 163, 164]. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʤʘʨʢʝʨʦʤ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ɻʉʂ-ʧʦʧʝʨʝʜʥʠʢʽʚ, ʻ CD34+ [165, 166, 167]. ɿʘ ʥʘʷʚʥʦʩʪʽ 

CD34+ -ʢʣʽʪʠʥ ʚ ʟʨʘʟʢʫ ʢʨʦʚʽ ʚʠʟʥʘʯʘʶʪʴ ʽ ʨʦʟʨʘʭʦʚʫʶʪʴ ʜʦʟʫʚʘʥʥʷ ʧʨʝʧʘʨʘʪʫ, ʱʦ 

ʚʚʦʜʠʪʴʩʷ. ɸʣʝ ʟ ʦʛʣʷʜʫ ʥʘ ʪʦʡ ʬʘʢʪ, ʱʦ ʚ ʤʽʨʫ ʜʦʟʨʽʚʘʥʥʷ ʢʨʦʚʦʪʚʦʨʥʠʭ ʢʣʽʪʠʥ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʽʥʘ ʧʦʚʝʨʭʥʝʚʠʭ ʤʘʨʢʝʨʽʚ, ʮʝ ʩʪʚʦʨʶʻ ʜʝʷʢʽ ʪʨʫʜʥʦʱʽ ʦʙʣʽʢʫ ɻʉʂ 

ʚ ʟʨʘʟʢʫ. ʊʦʤʫ ʜʣʷ ʧʽʜʨʘʭʫʥʢʫ ʢʽʣʴʢʦʩʪʽ ɻʉʂ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ, ʷʢ ʧʨʘʚʠʣʦ, ʢʽʣʴʢʘ 

ʨʽʟʥʠʭ ʤʘʨʢʝʨʽʚ [168]. ʇʨʠʢʣʘʜʦʤ ʩʣʫʞʠʪʴ ʧʘʥ ʣʝʡʢʦʮʠʪʘʨʥʠʡ ʤʘʨʢʝʨ CD45+, 
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ʨʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʷʢʦʛʦ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʜʣʷ ʨʽʟʥʠʭ ʧʦʧʫʣʷʮʽʡ ʣʝʡʢʦʮʠʪʽʚ 

(ʛʨʘʥʫʣʦʮʠʪʽʚ, ʤʦʥʦʮʠʪʽʚ, ʣʽʤʬʦʮʠʪʽʚ). ɺʠʢʦʨʠʩʪʘʥʥʷ ʡʦʛʦ ʚ ʷʢʦʩʪʽ ʷʢʽʨʥʦʛʦ 

ʤʘʨʢʝʨʘ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʣʝʡʢʦʮʠʪʽʚ ʩʝʨʝʜ ʗɺʂ ʂʂ ʥʘʡʜʦʮʽʣʴʥʽʰʝ, ʦʩʢʽʣʴʢʠ 

ʝʢʩʧʨʝʩʽʾ ʜʘʥʦʛʦ ʤʘʨʢʝʨʘ ʫ ʷʜʝʨʥʽ ʝʨʠʪʨʦʾʜʥʽ ʢʣʽʪʠʥʠ-ʧʦʧʝʨʝʜʥʠʢʠ ʥʝʤʘʻ [169]. 

ʇʨʠ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʢʣʽʪʠʥ ʚʠʟʥʘʯʘʣʴʥʠʤ ʤʦʤʝʥʪʦʤ ʻ ʜʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ 

CD34+ -ʢʣʽʪʠʥ ʚ ʟʨʘʟʢʫ, ʘ ʟʥʘʯʠʪʴ ʽ ʥʝʦʙʭʽʜʥʦʛʦ ʤʽʥʽʤʫʤʫ ɻʉʂ ʚ ʨʦʟʨʘʭʫʥʢʫ ʥʘ 

ʢʽʣʦʛʨʘʤ ʚʘʛʠ ʨʝʮʠʧʽʻʥʪʘ. ɿʛʽʜʥʦ ʟ ʘʥʘʣʽʟʦʤ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʘʥʠʭ [170, 171, 172, 

173, 174] ʤʽʥʽʤʘʣʴʥʘ ʜʦʟʘ CD34+ -ʢʣʽʪʠʥ ʚ ʟʨʘʟʢʫ ʂʂ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʝ ʤʝʥʰʝ 1,7 Ĭ 

105 ʢʣʽʪʠʥ ʚ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʢʽʣʦʛʨʘʤ ʤʘʩʠ ʪʽʣʘ ʜʦʨʦʩʣʦʾ ʣʶʜʠʥʠ. ɼʣʷ ʗɺʂ ʂʂ ʮʝʡ 

ʧʦʢʘʟʥʠʢ ʧʝʨʝʙʫʚʘʻ ʚ ʜʦʧʫʩʪʠʤʽʡ ʤʝʞʽ ʚʽʜ 1,5 ʜʦ 2,0 Ĭ 107 ʜʣʷ ʜʦʨʦʩʣʦʾ ʣʶʜʠʥʠ ʽ 

3,7 Ĭ 107 ʜʣʷ ʜʽʪʝʡ [175, 176]. 

ɺ ʜʘʥʠʡ ʯʘʩ ʉʂ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʙʘʛʘʪʴʦʭ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʜʦ ʯʠʩʣʘ ʷʢʠʭ ʚʽʜʥʦʩʷʪʴ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ʧʝʨʰʦʛʦ ʽ ʜʨʫʛʦʛʦ ʪʠʧʽʚ, 

ʚʨʦʜʞʝʥʽ ʽʤʫʥʦʜʝʬʽʮʠʪʠ, ʘʥʝʤʽʾ, ʨʝʚʤʘʪʦʾʜʥʠʡ ʧʦʣʽʘʨʪʨʠʪ, ʽʥʩʫʣʴʪ, ʭʚʦʨʦʙʘ 

ɸʣʴʮʛʝʡʤʝʨʘ, ʧʘʪʦʣʦʛʽʾ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ, ʧʝʯʽʥʢʠ, ʥʠʨʦʢ, ʪʘ ʽʥ. [177, 178, 

179]. 

ɺ ʣʽʪʝʨʘʪʫʨʽ ʥʘʚʦʜʷʪʴʩʷ ʜʘʥʽ [180, 181, 182, 183] ʧʨʦ ʪʝ, ʱʦ ʉʂ ʤʘʶʪʴ 

ʚʝʣʠʢʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ ʦʯʝʡ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʥʝʟʚʦʨʦʪʥʦʶ ʚʪʨʘʪʦʶ ʢʣʽʪʠʥ, ʪʘʢʠʭ ʷʢ ʛʣʘʫʢʦʤʘ ʽ ʜʝʛʝʥʝʨʘʮʽʷ ʬʦʪʦʨʝʮʝʧʪʦʨʽʚ 

[161, 164]. 

ɭ ʧʦʟʠʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʉʂ ʚ ʪʝʨʘʧʽʾ ʽʥʬʘʨʢʪʫ ʤʽʦʢʘʨʜʘ ʪʘ 

ʭʨʦʥʽʯʥʦʾ ʩʝʨʮʝʚʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ, ʦʪʨʠʤʘʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʽ ʢʣʽʥʽʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ. ɼʣʷ ʜʦʢʘʟʫ ʧʦʟʠʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘʢʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ (ʪʨʘʥʩʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʉʂ ʚ ʢʘʨʜʽʦʤʽʦʮʠʪʠ) ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ 

ʬʣʶʦʨʝʩʮʝʥʪʥʽ ʤʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ, ʷʢʽ, ʟʘʚʜʷʢʠ ʟʜʘʪʥʦʩʪʽ ʟʚ'ʷʟʫʚʘʪʠʩʷ ʟ 

ʨʝʮʝʧʪʦʨʥʠʤ ʘʧʘʨʘʪʦʤ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ, ʧʦʢʘʟʫʚʘʣʠ, ʱʦ ʚ ʟʦʥʽ ʽʥʬʘʨʢʪʫ 

ʟ'ʷʚʣʷʶʪʴʩʷ ʥʦʚʽ ʢʣʽʪʠʥʠ [139, 147]. 

ɿʜʘʪʥʽʩʪʴ ɻʉʂ ʂʂ ʣʶʜʠʥʠ ʜʠʬʝʨʝʥʮʽʶʚʘʪʠʩʷ ʚ ʛʝʧʘʪʦʮʠʪʠ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʘ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʨʽʟʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʧʝʯʽʥʢʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʪʨʘʥʩʧʣʘʥʪʦʚʘʥʽ ʱʫʨʘʤ ʚ ʩʝʣʝʟʽʥʢʫ ʤʦʥʦʥʫʢʣʝʘʨʠ ʂʂ ʣʶʜʠʥʠ, ʪʨʘʥʩʬʦʨʤʦʚʘʥʽ 
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ʛʝʥʦʤ ʟʝʣʝʥʦʛʦ ʬʣʫʦʨʝʩʮʝʥʪʥʦʛʦ ʙʽʣʢʘ, ʤʽʛʨʫʶʪʴ ʚ ʧʝʯʽʥʢʫ ʱʫʨʽʚ ʧʽʩʣʷ ʯʘʩʪʢʦʚʦʾ 

ʛʝʧʘʪʝʢʪʦʤʽʾ ʽ ʥʘʙʫʚʘʶʪʴ ʬʝʥʦʪʠʧ ʛʝʧʘʪʦʮʠʪʽʚ, ʩʠʥʫʩʦʾʜʥʠʭ ʢʣʽʪʠʥ ʽ ʭʦʣʘʥʛʽʦʮʠʪʽʚ 

[184, 185]. 

ɺ ʝʢʩʧʝʨʠʤʝʥʪʘʭ ʙʫʣʠ ʩʧʨʦʙʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʉʂ ʜʣʷ ʪʝʨʘʧʽʾ ʥʘʩʣʽʜʢʽʚ 

ʽʥʩʫʣʴʪʽʚ, ʭʚʦʨʦʙʠ ɸʣʴʮʛʝʡʤʝʨʘ, ʇʘʨʢʽʥʩʦʥʘ [140]. ʊʘʢʦʞ ʧʨʦʚʦʜʠʪʴʩʷ ʘʫʪʦʛʝʥʥʘ 

ʪʨʘʥʩʧʣʘʥʪʘʮʽʷ ɻʉʂ ʧʘʮʽʻʥʪʘʤ ʧʨʠ ʚʘʞʢʠʭ ʧʨʦʛʨʝʩʫʶʯʠʭ ʬʦʨʤʘʭ ʨʦʟʩʽʷʥʦʛʦ 

ʩʢʣʝʨʦʟʫ [186, 187]. 

ɸʣʦʛʝʥʥʽ ʽ ʘʫʪʦʣʦʛʽʯʥʽ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ɻʉʂ ʂʂ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ 

ʣʽʢʫʚʘʥʥʽ ʙʘʛʘʪʴʦʭ ʜʦʙʨʦʷʢʽʩʥʠʭ ʽ ʟʣʦʷʢʽʩʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʢʨʦʚʽ [24, 28, 121]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʧʽʜʩʪʘʚʽ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʩʫʯʘʩʥʦʾ ʟʘʨʫʙʽʞʥʦʾ [188, 189, 

190, 191, 192] ʽ ʚʽʪʯʠʟʥʷʥʦʾ ʣʽʪʝʨʘʪʫʨʠ [114, 115, 116, 119, 120] ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ ʉʂ ʂʂ ʙʝʨʫʪʴ ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʫ ʚʽʜʥʦʚʣʝʥʥʽ ʧʦʰʢʦʜʞʝʥʠʭ 

ʦʨʛʘʥʽʚ ʽ ʪʢʘʥʠʥ. ɼʘʥʠʡ ʩʢʣʘʜʥʠʡ ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʡ ʧʨʦʮʝʩ, ʙʝʟʩʫʤʥʽʚʥʦ, ʚʠʤʘʛʘʻ 

ʧʦʜʘʣʴʰʦʛʦ ʚʠʚʯʝʥʥʷ. 

ʅʘ ʙʘʟʽ ɯʇʂʽʂ ʅɸʅ ʋʢʨʘʾʥʠ ʚʝʜʫʪʴʩʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʽ ʧʨʠʢʣʘʜʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜ ʚʠʚʯʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʉʂ, ʾʭ ʦʪʨʠʤʘʥʥʷ ʽ ʟʙʝʨʽʛʘʥʥʷ [32, 33] ʜʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ʚ ʥʦʨʤʽ ʽ ʧʨʠ ʨʽʟʥʠʭ ʧʘʪʦʣʦʛʽʯʥʠʭ 

ʩʪʘʥʘʭ. ɺ ʨʝʟʫʣʴʪʘʪʽ, ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ʽʥʩʪʠʪʫʪʫ ʥʘʢʦʧʠʯʝʥʠʡ ʫʥʽʢʘʣʴʥʠʡ ʜʦʩʚʽʜ 

ʚʠʜʽʣʝʥʥʷ, ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʢʣʽʥʽʯʥʦʛʦ ʚʠʧʨʦʙʫʚʘʥʥʷ ʉʂ [193, 

194, 195, 196, 197, 198, 199, 200, 201]. 

ɼʦ ʪʝʧʝʨʽʰʥʴʦʛʦ ʯʘʩʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʚʠʚʯʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʜʽʾ 

ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʗɺʂ ʂʂ ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ɻʉʂ ʥʘ ʘʜʘʧʪʘʮʽʡʥʦ-ʢʦʤʧʝʥʩʘʪʦʨʥʽ 

ʨʝʟʝʨʚʠ ʦʨʛʘʥʽʟʤʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ʧʨʠ ɸʆ, ʚʽʜʩʫʪʥʽ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ, 

ʚʝʣʠʢʠʡ ʪʝʦʨʝʪʠʯʥʠʡ ʽ ʧʨʘʢʪʠʯʥʠʡ ʽʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʻ ʤʦʞʣʠʚʽʩʪʴ ʢʦʨʝʢʮʽʾ 

ʧʦʨʫʰʝʥʴ ʛʦʤʝʦʩʪʘʟʫ ʦʨʛʘʥʽʟʤʫ ʪʚʘʨʠʥ ʟ ɸʆ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʗɺʂ ʂʂ. 

ʅʘ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʟʘʩʣʫʛʦʚʫʻ ʚʠʟʥʘʯʝʥʥʷ ʤʝʭʘʥʽʟʤʫ ʩʘʤʝ ʧʦʻʜʥʘʥʦʛʦ 

ʚʧʣʠʚʫ ʢʗɺʂ ʂʂ ʽ ʈɽʍɺ, ʷʢʽ ʻ ʩʪʠʤʫʣʶʶʯʠʤʠ ʟʘʩʦʙʘʤʠ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ 

ʩʚʦʻʶ ʧʨʠʨʦʜʦʶ ʜʽʾ ʽ, ʡʤʦʚʽʨʥʦ, ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʚʟʘʻʤʦ ʧʦʪʝʥʮʽʶʶʯʠʡ ʝʬʝʢʪ. 
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ʈʆɿɼɯʃ 2 

 

ʄɸʊɽʈɯɸʃʀ ʁ ʄɽʊʆɼʀ ɼʆʉʃɯɼɾɽʅʅʗ 

 

2.1. ʉʭʝʤʘ ʝʢʩʧʝʨʠʤʝʥʪʫ ʽ ʢʽʣʴʢʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ 

 

ʆʩʥʦʚʥʠʡ ʦʙʩʷʛ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʚʝʜʝʥʦ ʥʘ ʙʘʟʽ ʥʘʫʢʦʚʠʭ ʧʽʜʨʦʟʜʽʣʽʚ 

ɯʥʩʪʠʪʫʪʫ ʧʨʦʙʣʝʤ ʢʨʽʦʙʽʦʣʦʛʽʾ ʽ ʢʨʽʦʤʝʜʠʮʠʥʠ ʅɸʅ ʋʢʨʘʾʥʠ (ʤ. ʍʘʨʢʽʚ), 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʟʘʭʠʩʪ ʪʚʘʨʠʥ ʚʽʜ ʞʦʨʩʪʦʢʦʛʦ ʧʦʚʦʜʞʝʥʥʷè 

(ˉ 3447-IV ʚʽʜ 21.01.2006 ʨ) ʧʨʠ ʜʦʪʨʠʤʘʥʥʽ ʚʠʤʦʛ ʂʦʤʽʪʝʪʫ ʽʥʩʪʠʪʫʪʫ ʟ ʙʽʦʝʪʠʢʠ, 

ʫʟʛʦʜʞʝʥʠʭ ʟ ʧʦʣʦʞʝʥʥʷʤʠ çɭʚʨʦʧʝʡʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ ʧʨʦ ʟʘʭʠʩʪ ʭʨʝʙʝʪʥʠʭ 

ʪʚʘʨʠʥ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʘ ʽʥʰʠʭ ʥʘʫʢʦʚʠʭ ʮʽʣʝʡè 

(ʉʪʨʘʩʙʫʨʛ, 1986). 

ɻʦʣʦʚʥʦʶ ʙʽʦʣʦʛʽʯʥʦʶ ʣʘʥʢʦʶ ʚ ʩʠʩʪʝʤʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʻ ʣʘʙʦʨʘʪʦʨʥʽ 

ʪʚʘʨʠʥʠ [202, 203]. ɺʠʜ ʦʙʨʘʥʠʭ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʤʝʜʠʢʦ-ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʚʘʨʠʥ, ʾʭ ʘʥʘʪʦʤʦ-ʬʽʟʽʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʷʢʽʩʪʴ 

(ʟʜʦʨʦʚ'ʷ, ʛʝʥʝʪʠʯʥʘ ʦʜʥʦʨʽʜʥʽʩʪʴ, ʚʽʜʩʫʪʥʽʩʪʴ ʧʨʠʭʦʚʘʥʠʭ ʟʙʫʜʥʠʢʽʚ ʽʥʬʝʢʮʽʡʥʠʭ 

ʽ ʧʘʨʘʟʠʪʘʨʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ), ʘ ʪʘʢʦʞ ʫʤʦʚʠ ʜʦʛʣʷʜʫ, ʫʪʨʠʤʘʥʥʷ ʽ ʛʦʜʽʚʣʽ ʙʘʛʘʪʦ ʚ 

ʯʦʤʫ ʟʫʤʦʚʣʶʶʪʴ ʬʘʢʪʠʯʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʘ, ʦʪʞʝ, ʽ ʚʠʩʥʦʚʢʠ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ 

ʨʦʙʦʪʠ [204]. 

ɺʽʜʦʤʦ, ʱʦ ʬʽʟʽʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʩʩʘʚʮʽʚ, ʟʦʢʨʝʤʘ ʛʨʠʟʫʥʽʚ, ʚ 

ʟʥʘʯʥʽʡ ʤʽʨʽ ʩʭʦʞʽ ʟ ʬʽʟʽʦʣʦʛʽʻʶ ʣʶʜʠʥʠ, ʦʩʦʙʣʠʚʦ ʥʘ ʢʣʽʪʠʥʥʦʤʫ ʨʽʚʥʽ [203, 205, 

206]. ʑʫʨʠ ʻ ʟʨʫʯʥʠʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʦʙ'ʻʢʪʦʤ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ 

ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ ʽ ʚʠʚʯʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʜʽʾ ʥʘ ʾʭ ʦʨʛʘʥʽʟʤ ʨʽʟʥʠʭ ʨʝʯʦʚʠʥ [202, 

207]. ʈʝʟʫʣʴʪʘʪʠ ʧʦʜʽʙʥʦʛʦ ʨʦʜʫ ʜʦʩʣʽʜʞʝʥʴ ʜʦʟʚʦʣʷʶʪʴ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʫʚʘʪʠ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʣʶʜʠʥʠ [208, 209, 210, 211, 212, 213]. 

ʋ ʟʚ'ʷʟʢʫ ʟ ʚʠʱʝ ʚʠʢʣʘʜʝʥʠʤ, ʝʢʩʧʝʨʠʤʝʥʪʠ ʚʠʢʦʥʫʚʘʣʠʩʷ ʥʘ ʙʽʣʠʭ 

ʙʝʟʧʦʨʦʜʥʠʭ ʱʫʨʘʭ-ʩʘʤʮʷʭ ʜʚʦʭ ʚʽʢʦʚʠʭ ʛʨʫʧ: ʩʪʘʪʝʚʦʟʨʽʣʠʭ 6-ʤʽʩʷʯʥʠʭ ʽ ʩʪʘʨʠʭ 

24-ʤʽʩʷʯʥʠʭ. 
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ʊʚʘʨʠʥʠ ʤʽʩʪʠʣʠʩʷ ʚ ʫʤʦʚʘʭ ʚʽʚʘʨʽʶ ɯʇʂʽʂ ʅɸʅ ʋʢʨʘʾʥʠ ʧʨʠ ʩʚʽʪʣʦʚʦʤʫ 

ʨʝʞʠʤʽ 10 ʛʦʜʠʥ ʽ 14 ʛʦʜʠʥ ʪʝʤʨʷʚʠ, ʥʘ ʩʪʘʥʜʘʨʪʥʦʤʫ ʭʘʨʯʦʚʦʤʫ ʨʘʮʽʦʥʽ ʽ 

ʚʽʣʴʥʦʤʫ ʜʦʩʪʫʧʽ ʜʦ ʚʦʜʠ ʽ ʾʞʽ. ɿ ʤʝʪʦʶ ʚʠʢʣʶʯʝʥʥʷ ʜʦʙʦʚʠʭ ʢʦʣʠʚʘʥʴ 

ʝʢʩʧʝʨʠʤʝʥʪʠ ʧʨʦʚʦʜʠʣʠʩʷ ʚ ʧʝʨʰʽʡ ʧʦʣʦʚʠʥʽ ʜʥʷ. 

ʂʦʞʥʘ ʚʽʢʦʚʘ ʛʨʫʧʘ ʙʫʣʘ ʨʦʟʜʽʣʝʥʘ ʥʘ ʧ'ʷʪʴ ʧʽʜʛʨʫʧ (ʨʠʩ. 2.1): 

1) ʽʥʪʘʢʪʥʽ ʤʦʣʦʜʽ ʪʘ ʩʪʘʨʽ ʪʚʘʨʠʥʠ; 

2) ʢʦʥʪʨʦʣʴʥʽ ʤʦʣʦʜʽ ʪʘ ʩʪʘʨʽ ʪʚʘʨʠʥʠ ʟ ʤʦʜʝʣʣʶ ɸʆ; 

3) ʤʦʣʦʜʽ ʪʘ ʩʪʘʨʽ ʱʫʨʠ ʟ ɸʆ ʧʽʩʣʷ ʧʨʦʮʝʜʫʨ ʈɽʍɺ; 

4) ʤʦʣʦʜʽ ʪʘ ʩʪʘʨʽ ʱʫʨʠ ʟ ɸʆ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ; 

5) ʤʦʣʦʜʽ ʪʘ ʩʪʘʨʽ ʱʫʨʠ ʟ ɸʆ ʥʘ ʪʣʽ ʧʦʻʜʥʘʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʈɽʍɺ ʽ ʢʗɺʂ 

ʂʂ. 

 

 

ʈʠʩ. 2.1. ʉʭʝʤʘ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

 

ɺʠʙʽʨ ʢʽʣʴʢʦʩʪʽ ʱʫʨʽʚ ʚ ʢʦʞʥʽʡ ʧʽʜʛʨʫʧʽ ʙʫʚ ʦʙʫʤʦʚʣʝʥʠʡ ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʚʠʤʽʨʶʚʘʥʴ ʧʦʪʦʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʚʠʟʥʘʯʝʥʠʭ ʤʝʪʦʶ ʽ ʟʘʚʜʘʥʥʷʤʠ ʜʦʩʣʽʜʞʝʥʴ 

(ʪʘʙʣ. 2.1). ɺ ʭʦʜʽ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʞʦʜʥʘ ʪʚʘʨʠʥʘ ʥʝ ʟʘʛʠʥʫʣʘ. 

ɺʩʴʦʛʦ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ 

ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ 155 ʤʦʣʦʜʠʭ ʽ 155 ʩʪʘʨʠʭ ʱʫʨʽʚ. 
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ʉʭʝʤʘ ʨʦʟʧʦʜʽʣʫ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʪʚʘʨʠʥ ʟʘ ʩʝʨʽʷʤʠ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ˉ 

ʧ/ʧ 
ʏʘʩʪʠʥʘ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʈʽʟʥʦʚʠʜ ʚʧʣʠʚʫ 

(ʛʨʫʧʘ) 

ɺʽʢ ʪʚʘʨʠʥ 

(ʤʽʩʷʮʽ) 
ʂʽʣʴʢʽʩʪʴ ʪʚʘʨʠʥ 

1. ʆʩʦʙʣʠʚʦʩʪʽ ʩʪʘʥʫ 

ʚʝʛʝʪʘʪʠʚʥʦʾ ʨʝʛʫʣʷʮʽʾ 

ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ 

ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ 

ʤʦʜʝʣʣʶ ɸʆ 

ʢʦʥʪʨʦʣʴ 6 5 

24 5 

ʢʦʥʪʨʦʣʴ+ɸʆ 6 5 

24 5 

ɸʆ+ʈɽʍɺ 6 7 

24 7 

ɸʆ+ʢʗɺʂ ʂʂ 6 7 

24 7 

ɸʆ+ʈɽʍɺ+ʢʗɺʂ ʂʂ 6 7 

24 7 

2. ʆʮʽʥʢʘ ʣʽʧʽʜʥʦʛʦ 

ʧʨʦʬʽʣʶ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ 

ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ 

ʤʦʜʝʣʣʶ ɸʆ 

ʢʦʥʪʨʦʣʴ 6 5 

24 5 

ʢʦʥʪʨʦʣʴ+ɸʆ 6 5 

24 5 

ɸʆ+ʈɽʍɺ 6 7 

24 7 

ɸʆ+ʢʗɺʂ ʂʂ 6 7 

24 7 

ɸʆ+ʈɽʍɺ+ʢʗɺʂ ʂʂ 6 7 

24 7 

3. ɺʠʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʪʠʨʝʦʾʜʥʠʭ ʽ ʩʪʘʪʝʚʠʭ 

ʛʦʨʤʦʥʽʚ ʩʠʨʦʚʘʪʢʠ 

ʢʨʦʚʽ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ 

ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ 

ʢʦʥʪʨʦʣʴ 6 5 

24 5 

ʢʦʥʪʨʦʣʴ+ɸʆ 6 5 

24 5 

ɸʆ+ʈɽʍɺ 6 7 

24 7 

ɸʆ+ʢʗɺʂ ʂʂ 6 7 

24 7 

ɸʆ+ʈɽʍɺ+ʢʗɺʂ ʂʂ 6 7 

24 7 
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4. ɺʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ 

ʪʢʘʥʠʥ ʽ ʩʫʜʠʥ ʤʽʦʢʘʨʜʘ 

ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ 

ʤʦʜʝʣʣʶ ɸʆ 

ʢʦʥʪʨʦʣʴ 6 5 

24 5 

ʢʦʥʪʨʦʣʴ+ɸʆ 6 5 

24 5 

ɸʆ+ʈɽʍɺ 6 7 

24 7 

ɸʆ+ʢʗɺʂ ʂʂ 6 7 

24 7 

ɸʆ+ʈɽʍɺ+ʢʗɺʂ ʂʂ 6 7 

24 7 

5. ɺʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʠʭ 

ʧʝʨʝʙʫʜʦʚ ʪʢʘʥʠʥ ʽ 

ʩʫʜʠʥ ʤʽʦʢʘʨʜʘ ʤʦʣʦʜʠʭ 

ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ 

ɸʆ 

ʢʦʥʪʨʦʣʴ 6 5 

24 5 

ʢʦʥʪʨʦʣʴ+ɸʆ 6 5 

24 5 

ɸʆ+ʈɽʍɺ 6 7 

24 7 

ɸʆ+ʢʗɺʂ ʂʂ 6 7 

24 7 

ɸʆ+ʈɽʍɺ+ʢʗɺʂ ʂʂ 6 7 

24 7 

 

2.2. ʄʝʪʦʜʠʢʘ ʤʦʜʝʣʶʚʘʥʥʷ ʘʣʽʤʝʥʪʘʨʥʦʛʦ ʦʞʠʨʽʥʥʷ 

 

ɯʩʥʫʶʪʴ ʨʽʟʥʽ ʩʪʨʘʪʝʛʽʾ ʤʦʜʝʣʶʚʘʥʥʷ ʦʞʠʨʽʥʥʷ ʫ ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʚʘʨʠʥ, ʷʢʽ 

ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ 2 ʦʩʥʦʚʥʽ ʛʨʫʧʠ ï ʛʝʥʝʪʠʯʥʽ ʽ ʟʘʩʥʦʚʘʥʽ ʥʘ ʟʤʽʥʽ ʨʘʮʽʦʥʫ. ɼʦ 

ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʛʝʥʝʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʚʽʜʥʦʩʠʪʴʩʷ ʦʞʠʨʽʥʥʷ ʫ ʤʠʰʝʡ ob/ob ʟ 

ʜʝʬʝʢʪʦʤ ʛʝʥʘ ʣʝʧʪʠʥʫ ʽ ʪʚʘʨʠʥ ʟ ʥʝʜʦʣʽʢʦʤ ʘʙʦ ʜʝʬʝʢʪʦʤ ʣʝʧʪʠʥʦʚʠʭ ʨʝʮʝʧʪʦʨʽʚ 

ï ʤʠʰʝʡ db/db ʽ ʱʫʨʽʚ ʎʫʢʝʨʘ [214,215,216]. ʎʽ ʤʦʥʦʛʝʥʥʽ ʤʦʜʝʣʽ ʟʨʫʯʥʽ ʜʣʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʘʩʧʝʢʪʽʚ ʟʘʭʚʦʨʶʚʘʥʴ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʧʦʨʫʰʝʥʥʷʤ 

ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ ï ʦʞʠʨʽʥʥʷ, ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ʪʘ ʤʝʪʘʙʦʣʽʯʥʦʛʦ 

ʩʠʥʜʨʦʤʫ, ʘ ʪʘʢʦʞ ʜʦʢʣʽʥʽʯʥʽʡ ʦʮʽʥʮʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ 
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ʢʦʨʝʢʮʽʾ ʛʽʧʝʨʽʥʩʫʣʽʥʝʤʽʾ, ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʪʘ ʛʽʧʝʨʬʘʛʽʾ. ʋ ʣʶʜʠʥʠ 

ʛʝʥʝʪʠʯʥʽ ʧʦʨʫʰʝʥʥʷ, ʧʦʚ'ʷʟʘʥʽ ʟ ʜʝʬʝʢʪʦʤ ʛʝʥʘ ʣʝʧʪʠʥʫ ʘʙʦ ʡʦʛʦ ʨʝʮʝʧʪʦʨʽʚ, 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚʢʨʘʡ ʨʽʜʢʦ [216]. 

ʄʦʜʝʣʽ ɸʆ, ʟʘʩʥʦʚʘʥʽ ʥʘ ʟʙʽʣʴʰʝʥʥʽ ʢʘʣʦʨʽʡʥʦʩʪʽ ʨʘʮʽʦʥʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ, ʚ ʮʽʣʦʤʫ, ʚʽʜʧʦʚʽʜʘʶʪʴ ʦʩʥʦʚʥʽʡ ʧʨʠʯʠʥʽ ʨʦʟʚʠʪʢʫ 

ʦʞʠʨʽʥʥʷ ʫ ʣʶʜʠʥʠ ï ʥʝʟʙʘʣʘʥʩʦʚʘʥʦʤʫ ʚʠʩʦʢʦʢʘʣʦʨʽʡʥʦʤʫ ʭʘʨʯʫʚʘʥʥʶ [216, 

217, 218]. ɼʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʦʞʠʨʽʥʥʷ ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʘʮʽʦʥʠ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʚʫʛʣʝʚʦʜʽʚ (ʬʨʫʢʪʦʟʘ [219, 223, 224, 

225], ʩʘʭʘʨʦʟʘ [220, 221, 222], ʛʣʶʢʦʟʘ) ʽ ʞʠʨʽʚ ʦʢʨʝʤʦ ʘʙʦ ʚ ʧʦʻʜʥʘʥʥʽ, ʘ ʪʘʢʦʞ 

ʨʘʮʽʦʥʠ, ʱʦ ʽʤʽʪʫʶʪʴ ʭʘʨʯʦʚʽ ʧʝʨʝʚʘʛʠ ʣʶʜʠʥʠ [214]. 

ɼʨʫʛʦʶ ʩʪʨʘʪʝʛʽʻʶ ʤʦʜʝʣʶʚʘʥʥʷ ʦʞʠʨʽʥʥʷ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʘʮʽʦʥʫ ʟ 

ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʞʠʨʽʚ [226, 227, 228, 229, 230, 231, 232]. ɿʚʠʯʘʡʥʠʡ ʨʘʮʽʦʥ ʱʫʨʽʚ 

ʽ ʤʠʰʝʡ ʚʢʣʶʯʘʻ 20ï30% ʙʽʣʢʘ, 60ï70% ʚʫʛʣʝʚʦʜʽʚ ʽ ʚʩʴʦʛʦ 3ï10% ʞʠʨʫ [217]. 

ʇʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʦʞʠʨʽʥʥʷ ʨʘʮʽʦʥ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ʟʙʘʛʘʯʫʶʪʴ 

ʞʠʨʘʤʠ ʥʘ 10ï60% (ʧʦ ʢʘʣʦʨʽʡʥʦʩʪʽ), ʘʣʝ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʚʘʨʽʘʥʪʦʤ 

ʚʚʘʞʘʻʪʴʩʷ ʚʠʩʦʢʦʞʠʨʦʚʠʡ ʨʘʮʽʦʥ, ʱʦ ʤʽʩʪʠʪʴ 30ï50% ʞʠʨʫ [214, 215]. ʋ 

ʙʽʣʴʰʦʩʪʽ ʩʩʘʚʮʽʚ ʜʽʻʪʘ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʞʠʨʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʤʘʩʠ 

ʪʽʣʘ ʽ ʚʠʢʣʠʢʘʻ ʨʦʟʚʠʪʦʢ ʦʞʠʨʽʥʥʷ [226]. ʄʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ 

ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʘʮʽʦʥʫ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʞʠʨʽʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʛʽʧʝʨʪʨʦʬʽʻʶ ʽ ʬʽʙʨʦʟʦʤ ʤʽʦʢʘʨʜʘ [217]. ʇʨʠ ʟʙʘʛʘʯʝʥʥʽ ʨʘʮʽʦʥʫ ʞʠʨʘʤʠ ʨʽʟʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥ,̫ ʨʦʟʚʠʪʦʢ ʦʞʠʨʽʥʥʷ ʚ ʙʽʣʴʰʽʡ ʤʽʨʽ ʩʧʨʠʯʠʥʷʶʪʴ ʪʘʢʽ ʜʞʝʨʝʣʘ 

ʥʘʩʠʯʝʥʠʭ ʞʠʨʽʚ, ʷʢ ʩʘʣʦ, ʢʦʢʦʩʦʚʝ ʽ ʧʘʣʴʤʦʚʝ ʤʘʩʣʦ [214, 215, 226, 233].  

ʅʘʡʙʽʣʴʰ ʘʜʝʢʚʘʪʥʠʤʠ ʪʘ ʽʤʽʪʫʶʯʠʤʠ ʦʩʦʙʣʠʚʦʩʪʽ ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʠʥʠ ʻ 

ʢʦʤʙʽʥʦʚʘʥʽ ʨʘʮʽʦʥʠ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʽ ʚʫʛʣʝʚʦʜʽʚ, ʽ ʞʠʨʽʚ [214, 215, 233]. ɼʣʷ 

ʩʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʢʦʢʘʣʦʨʽʡʥʦʾ ʢʦʤʙʽʥʦʚʘʥʦʾ ʜʽʻʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʽ ʚʠʜʠ 

ʚʫʛʣʝʚʦʜʽʚ/ʞʠʨʽʚ ʽ ʾʭ ʨʽʟʥʝ ʧʨʦʮʝʥʪʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ [221, 234, 235, 236, 237]. 

ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʤʦʜʝʣʶʚʘʣʠ ɸʆ ʥʘ ʙʽʣʠʭ ʙʝʟʧʦʨʦʜʥʠʭ ʱʫʨʘʭ-ʩʘʤʮʷʭ ʜʚʦʭ 

ʚʽʢʦʚʠʭ ʛʨʫʧ (6 ʽ 24 ʤʽʩʷʮʽ), ʷʢʽ ʜʦ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʤʽʩʪʠʣʠʩʷ ʚ ʩʪʘʥʜʘʨʪʥʠʭ 

ʫʤʦʚʘʭ ʚʽʚʘʨʽʶ ɯʇʂʽʂ ʅɸʅ ʋʢʨʘʾʥʠ. ɺʠʭʽʜʥʘ ʚʘʛʘ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʩʪʘʥʦʚʠʣʘ 

200,5Ñ16,59, ʩʪʘʨʠʭ ï 341,5Ñ10,91 ʛʨʘʤ. ʄʦʜʝʣʶʚʘʥʥʷ ɸʆ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ 
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ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʶ ʤʝʪʦʜʠʢʦʶ ɺ.ɻ. ɹʘʨʘʥʦʚʘ [238], ʰʣʷʭʦʤ ʫʪʨʠʤʘʥʥʷ ʪʚʘʨʠʥ ʥʘ 

ʛʽʧʝʨʢʘʣʦʨʽʡʥʦʤʫ ʟʙʘʣʘʥʩʦʚʘʥʦʤʫ ʨʘʮʽʦʥʽ. 

ʇʨʦʪʷʛʦʤ 3 ʤʽʩʷʮʽʚ, ʥʘ ʜʦʜʘʪʦʢ ʜʦ ʟʚʠʯʘʡʥʦʛʦ ʱʦʜʝʥʥʦʛʦ ʨʘʮʽʦʥʫ, ʪʚʘʨʠʥʠ 

ʦʪʨʠʤʫʚʘʣʠ ʧʦʩʠʣʝʥʝ ʢʘʣʦʨʽʡʥʝ ʭʘʨʯʫʚʘʥʥʷ ʟ 45ï50% ʚʤʽʩʪʦʤ ʞʠʨʽʚ ʪʚʘʨʠʥʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ, 35ï40% ʚʫʛʣʝʚʦʜʽʚ, 10ï15% ʙʽʣʢʽʚ. 

ɻʽʧʝʨʢʘʣʦʨʽʡʥʠʡ ʨʘʮʽʦʥ ʥʘ ʦʜʥʦʛʦ ʱʫʨʘ ʚʜʝʥʴ, ʚʢʣʶʯʘʚ ʚ ʩʝʙʝ: ʮʫʢʦʨ 

(5ʛ/ʢʛ); ʚʝʨʰʢʦʚʝ ʤʘʩʣʦ (5ʛ/ʢʛ); ʩʚʠʥʷʯʝ ʩʘʣʦ (5ʛ/ʢʛ); ʩʫʭʝ ʤʦʣʦʢʦ (5ʛ/ʢʛ); ʷʻʯʥʠʡ 

ʧʦʨʦʰʦʢ (5ʛ/ʢʛ). ɼʦʜʘʪʢʦʚʦ ʪʚʘʨʠʥʠ ʱʦʜʥʷ ʦʪʨʠʤʫʚʘʣʠ ʭʣʽʙ, ʭʣʽʙʦʙʫʣʦʯʥʽ ʪʘ 

ʢʦʥʜʠʪʝʨʩʴʢʽ ʚʠʨʦʙʠ. 

ʇʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʘʞ ʜʦ ʚʠʚʝʜʝʥʥʷ ʪʚʘʨʠʥ ʟ ʝʢʩʧʝʨʠʤʝʥʪʫ, 

ʫɦʨʘʤ ʢʦʥʪʨʦʣʴʥʦʾ ʽ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʚʠʟʥʘʯʘʣʠ ʤʘʩʫ ʽ ʜʦʚʞʠʥʫ ʪʽʣʘ. ʅʘʷʚʥʽʩʪʴ 

ʦʞʠʨʽʥʥʷ, ʬʽʢʩʫʚʘʣʠ ʧʦ ʜʦʩʪʦʚʽʨʥʦʤʫ ʟʙʽʣʴʰʝʥʥʶ ʚʘʛʦ-ʨʦʩʪʦʚʦʛʦ ʧʦʢʘʟʥʠʢʘ ï 

ʽʥʜʝʢʩʫ ʃʽ, ʷʢʠʡ ʻ ʪʦʯʥʠʤ ʤʘʪʝʤʘʪʠʯʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʩʪʫʧʝʥʷ ʦʞʠʨʽʥʥʷ ʫ ʱʫʨʽʚ ʽ 

ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

σЍ ̃́̄́ ̨̓̌́ ̃ ̖̄̑́̍́

̅̏̃̇̉̎́ ̨̃ ̅̎̏̒́ ̅  ̝̏́̎́̌̎̏̄̏ ̏̓̃̏̑̔ȟ̃  ̒̍
 ̖ρπππ ̃ ̨̅̎Ȣ̏  ̅

ɺʝʣʠʯʠʥʘ ʽʥʜʝʢʩʫ ʙʽʣʴʰʝ 300 ʚʽʜʥ.ʦʜ. ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʦʞʠʨʽʥʥʷ. 

ʇʽʜʪʚʝʨʜʠʚʰʠ ʥʘʷʚʥʽʩʪʴ ɸʆ, ʪʚʘʨʠʥʘʤ ʧʨʦʚʦʜʠʣʠ ʩʝʘʥʩʠ ʈɽʍɺ, ʚʚʦʜʠʣʠ ʢʗɺʂ 

ʂʂ, ʘ ʪʘʢʦʞ ʟʜʽʡʩʥʶʚʘʣʠ ʧʦʻʜʥʘʥʠʡ ʚʧʣʠʚ ʜʚʦʭ ʤʝʪʦʜʽʚ, ʧʨʠ ʮʴʦʤʫ ʧʝʨʝʚʦʜʷʯʠ ʾʭ 

ʥʘ ʩʪʘʥʜʘʨʪʥʠʡ ʨʘʮʽʦʥ ʚʽʚʘʨʽʶ ɯʇʂʽʂ ʅɸʅ ʋʢʨʘʾʥʠ. 

 

2.3. ʄʝʪʦʜʠʢʘ ʦʭʦʣʦʜʞʝʥʥʷ ʽ ʚʚʝʜʝʥʥʷ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ 

ʷʜʨʦʚʤʽʩʥʠʭ ʢʣʽʪʠʥ ʢʦʨʜʦʚʦʾ ʢʨʦʚʽ 

 

ʈɽʍɺ (ï120Áʉ) ʚʠʢʦʥʫʚʘʣʠ ʚ ʤʝʪʨʦʣʦʛʽʯʥʦ ʘʪʝʩʪʦʚʘʥʽʡ ʢʨʽʦʢʘʤʝʨʽ ʜʣʷ 

ʦʭʦʣʦʜʞʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ [239]. ʇʨʠʩʪʨʽʡ ʤʽʩʪʠʪʴ ʫ ʩʦʙʽ ʪʘʢʽ ʚʫʟʣʠ: 

ʪʝʨʤʦʽʟʦʣʴʦʚʘʥʠʡ ʢʦʨʧʫʩ ʽʟ ʨʦʙʦʯʦʶ ʢʘʤʝʨʦʶ, ʫ ʷʢʽʡ ʨʦʟʪʘʰʦʚʘʥʽ ʪʝʧʣʦʦʙʤʽʥʥʠʢ 

ʟʽ ʟʘʣʠʚʥʠʤ ʢʣʘʧʘʥʦʤ ʽ ʢʘʥʘʣʦʤ ʚʽʜʚʦʜʫ ʭʦʣʦʜʦʘʛʝʥʪʫ; ʨʦʙʦʯʠʡ ʚʽʜʩʽʢ ʽʟ 

ʛʝʨʤʝʪʠʯʥʦʶ ʰʪʦʨʢʦʶ, ʫʩʝʨʝʜʠʥʽ ʷʢʦʛʦ ʨʦʟʤʽʱʝʥʦ ʧʨʠʩʪʨʽʡ ʜʣʷ ʬʽʢʩʘʮʽʾ ʪʚʘʨʠʥʠ, 

ʜʘʪʯʠʢʠ ʨʝʻʩʪʨʘʮʽʾ ʪʝʤʧʝʨʘʪʫʨʠ ʡ ʜʘʪʯʠʢʠ ʢʦʥʪʨʦʣʶ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ 
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ʪʚʘʨʠʥʠ; ʰʣʶʟʦʚʠʡ ʚʽʜʩʽʢ ʽʟ ʛʝʨʤʝʪʠʯʥʦʶ ʢʨʠʰʢʦʶ, ʥʘʷʚʥʽʩʪʴ ʷʢʦʛʦ ʜʦʟʚʦʣʷʻ 

ʫʥʠʢʥʫʪʠ ʟʥʘʯʥʦʛʦ ʛʨʘʜʽʻʥʪʘ ʪʝʤʧʝʨʘʪʫʨ ʤʽʞ ʨʦʙʦʯʦʶ ʢʘʤʝʨʦʶ ʡ ʨʦʙʦʯʠʤ 

ʚʽʜʩʽʢʦʤ (ʨʠʩ. 2.2). 

 

ʈʠʩ. 2.2. ʂʘʤʝʨʘ ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ 

ʊʝʤʧʝʨʘʪʫʨʘ ʚ ʢʨʽʦʢʘʤʝʨʽ ʢʦʥʪʨʦʣʶʚʘʣʘʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʣʘʪʠʥʦʚʠʭ 

ʤʝʪʨʦʣʦʛʽʯʥʦ ʘʪʝʩʪʦʚʘʥʠʭ ʪʝʨʤʦʤʝʪʨʽʚ ʦʧʦʨʫ ʚʠʨʦʙʥʠʮʪʚʘ ʬʽʨʤʠ çɻʝʨʘè. 

ʇʽʩʣʷ ʚʠʭʦʜʫ ʧʨʠʩʪʨʦʶ ʥʘ ʨʦʙʦʯʠʡ ʨʝʞʠʤ (ï120Áʉ) ʪʚʘʨʠʥʠ ʟ ɸʆ 

ʧʦʤʽʱʫʚʘʣʠʩʷ ʚ ʢʨʽʦʢʘʤʝʨʫ ʯʝʨʝʟ ʰʣʶʟʦʚʠʡ ʚ ʦʩʥʦʚʥʠʡ ʚʽʜʩʽʢ. ʋ ʢʨʽʦʢʘʤʝʨʽ ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʠ ï120Áʉ ʱʫʨʠ ʤʽʩʪʠʣʠʩʷ ʧʨʦʪʷʛʦʤ 2 ʭʚ, ʜʝ ʟʘ ʥʠʤʠ ʟʜʽʡʩʥʶʚʘʚʩʷ 

ʧʦʩʪʽʡʥʠʡ ʚʽʟʫʘʣʴʥʠʡ ʢʦʥʪʨʦʣʴ ʯʝʨʝʟ ʩʧʝʮʽʘʣʴʥʝ ʚʽʢʥʦ. ʇʦʪʽʤ ʾʭ ʚʠʡʤʘʣʠ ʽ 

ʪʨʠʤʘʣʠ 5 ʭʚ ʟʘ ʢʽʤʥʘʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ (22ï24Áʉ) ʧʦʟʘ ʢʘʤʝʨʦʶ. ɼʘʣʽ ʧʨʦʮʝʜʫʨʫ 

ʦʭʦʣʦʜʞʝʥʥʷ ʧʦʚʪʦʨʶʚʘʣʠ, ʪʚʘʨʠʥ ʟʽʛʨʽʚʘʣʠ 5 ʭʚ ʟʘ ʢʽʤʥʘʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ, ʧʽʩʣʷ 

ʯʦʛʦ ʟʘ ʘʥʘʣʦʛʽʯʥʦʶ ʩʭʝʤʦʶ ʧʨʦʚʦʜʠʣʠ ʦʭʦʣʦʜʞʝʥʥʷ. ʋ ʪʘʢʠʡ ʩʧʦʩʽʙ, ʪʚʘʨʠʥʠ 

ʦʪʨʠʤʫʚʘʣʠ ʪʨʠ ʩʝʘʥʩʠ ʈɽʍɺ ʥʘ ʜʦʙʫ. ʇʽʜ ʯʘʩ ʚʽʜʽʛʨʽʚʘʥʥʷ ʩʪʝʞʠʣʠ ʟʘ ʧʦʚʝʜʽʥʢʦʶ 

ʪʚʘʨʠʥ. ʅʘ 3 ʽ 5 ʜʦʙʫ ʩʝʘʥʩʠ ʈɽʍɺ ʧʦʚʪʦʨʶʚʘʣʠ. ʋʩʴʦʛʦ ʪʚʘʨʠʥʠ ʦʭʦʣʦʜʞʫʚʘʣʠʩʴ 

9 ʨʘʟʽʚ ʧʦ 2 ʭʚ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ ï120 Áʉ ʧʨʦʪʷʛʦʤ 5 ʜʥʽʚ [8, 10]. ɹʝʟʧʦʩʝʨʝʜʥʴʦ 

ʧʽʩʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʱʫʨʘʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʬʨʦʚʦʛʦ ʽʥʬʨʘʯʝʨʚʦʥʦʛʦ ʪʝʨʤʦʤʝʪʨʘ 

çmicrolife 1DE1è ʚʠʤʽʨʶʚʘʣʠ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘ ʧʦʚʝʨʭʥʽ ʰʢʽʨʠ, ʷʢʘ ʟʤʽʥʶʚʘʣʘʩʷ ʚ 

ʤʝʞʘʭ 3ï5Áʉ ʚʽʜ ʧʦʯʘʪʢʦʚʦʾ (36,5Ñ0,9)Áʉ. ʈʝʢʪʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʜʦʩʪʦʚʽʨʥʦ ʥʝ 

ʟʤʽʥʶʚʘʣʘʩʴ ʽ ʙʫʣʘ ʥʘ ʨʽʚʥʽ (37,4Ñ0,7)Áʉ. 
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ʊʚʘʨʠʥʘʤ ʟ ʤʦʜʝʣʣʶ ɸʆ ʚʚʦʜʠʣʠ ʛʦʪʦʚʠʡ ʧʨʝʧʘʨʘʪ ʢʗɺʂ ʂʂ ʣʶʜʠʥʠ [32, 

33], ʦʪʨʠʤʘʥʠʡ ʚ ɯʇʂʽʂ ʅɸʅ ʋʢʨʘʾʥʠ. ʈʦʟʤʦʨʦʞʝʥʠʡ ʧʨʝʧʘʨʘʪ ʢʗɺʂ ʂʂ 

ʧʨʝʜʩʪʘʚʣʷʚ ʩʦʙʦʶ ʩʫʩʧʝʥʟʽʶ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʗɺʂ (ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ 

ʩʪʦʚʙʫʨʦʚʠʭ) ʚ ʘʫʪʦʧʣʘʟʤʽ ʂʂ ʟ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʩʪʦʚʙʫʨʦʚʠʭ CD34+-ʢʣʽʪʠʥ 2ï

4Ĭ105 ʚ 1 ʤʣ. ʈʦʟʤʦʨʦʞʝʥʽ ʗɺʂ ʂʂ ʚʚʦʜʠʣʠ ʦʜʥʦʨʘʟʦʚʦ ʚʥʫʪʨʽʰʥʴʦʯʝʨʝʚʥʦ ʚ ʜʦʟʽ 

3Ĭ105 CD34+-ʢʣʽʪʠʥ ʚ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʢʽʣʦʛʨʘʤ ʤʘʩʠ ʪʽʣʘ ʪʚʘʨʠʥʠ. ʇʨʝʧʘʨʘʪ 

ʜʦʚʦʜʠʣʠ ʜʦ ʦʙôʻʤʫ 1 ʤʣ ʘʫʪʦʧʣʘʟʤʦʶ ʂʂ. 

ɺʠʙʽʨ ʜʦʟʠ ʢʣʽʪʠʥʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʜʣʷ ʚʚʝʜʝʥʥʷ ʧʨʦʚʦʜʠʚʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʢʽʣʴʢʽʩʥʠʭ ʽ ʷʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʣʽʪʠʥ (ʤʽʥʽʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʞʠʪʪʻʟʜʘʪʥʠʭ 

CD34+-ʢʣʪ̔ʠʥ ʧʦʚʠʥʥʘ ʟʥʘʭʦʜʠʪʠʩʷ ʚ ʤʝʞʘʭ 1,0ï2,3Ĭ105/ʢʛ, ʘ ʷʜʝʨʥʠʭ CD45+ ï ʥʝ 

ʤʝʥʰʝ 3Ĭ107/ʢʛ ʤʘʩʠ ʪʽʣʘ ʧʽʩʣʷ ʨʦʟʤʦʨʦʞʫʚʘʥʥʷ ʟʨʘʟʢʘ), ʘ ʪʘʢʦʞ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʘʥʠʭ [167, 240, 241] ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʧʝʨʝʜʥʽʭ 

ʨʦʙʽʪ [242,243], ʚʠʢʦʥʘʥʠʭ ʫ ʚʽʜʜʽʣʽ ʢʨʽʦʬʽʟʽʦʣʦʛʽʾ ɯʇʂʽʂ ʅɸʅ ʋʢʨʘʾʥʠ. 

ʂʦʥʪʨʦʣʴʥʠʤ ʪʚʘʨʠʥʘʤ ʧʨʦʚʦʜʠʣʠ ʘʥʘʣʦʛʽʯʥʽ ʤʘʥʽʧʫʣʷʮʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʨʦʟʯʠʥʫ ʦʙ'ʻʤʦʤ 1 ʤʣ. 

ɿ ʤʝʪʦʶ ʚʠʚʯʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʧʦʻʜʥʘʥʦʛʦ ʚʧʣʠʚʫ ʈɽʍɺ ʽ ʢʗɺʂ ʂʂ ʧʨʝʧʘʨʘʪ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʪʚʘʨʠʥʘʤ ʚʚʦʜʠʣʠ ʧʽʩʣʷ ʧʨʦʮʝʜʫʨ ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ 

ʦʭʦʣʦʜʞʝʥʥʷ. ʅʘ ʧʽʜʩʪʘʚʽ ʨʘʥʽʰʝ ʦʪʨʠʤʘʥʠʭ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ʚʽʜʜʽʣʫ 

ʢʨʽʦʬʽʟʽʦʣʦʛʽʽ ʜʘʥʠʭ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʥʠʢʥʦʩʪʽ ɻɽɹ ʜʣʷ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ 

ʨʝʯʦʚʠʥ ʥʘ ʪʣʽ ʈɽʍɺ [15, 108, 109, 111, 113], 6-ʤʽʩʷʯʥʠʤ ʱʫʨʘʤ ʚʚʝʜʝʥʥʷ ʢʗɺʂ 

ʂʂ ʟʜʽʡʩʥʶʚʘʣʠ ʧʽʩʣʷ 6, ʘ 24-ʤʽʩʷʯʥʠʤ ï ʧʽʩʣʷ 9 ʩʝʘʥʩʫ ʈɽʍɺ. 

 

2.4 ɽʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ʈʝʻʩʪʨʘʮʽʶ ɽʂɻ ʫ ʥʝʥʘʨʢʦʪʠʟʦʚʘʥʠʭ ʽʤʤʦʙʽʣʽʟʦʚʘʥʠʭ ʪʚʘʨʠʥ ʟʜʽʡʩʥʶʚʘʣʠ 

ʧʽʩʣʷ 3, 6, 9 ʩʝʘʥʩʫ ʈɽʍɺ, ʘ ʪʘʢʦʞ ʥʘ ʥʘʩʪʫʧʥʫ ʜʦʙʫ, ʯʝʨʝʟ 3 ʜʦʙʠ, ʪʠʞʜʝʥʴ ʽ 

ʤʽʩʷʮʴ ʧʽʩʣʷ ʦʩʪʘʥʥʴʦʾ ʧʨʦʮʝʜʫʨʠ ʦʭʦʣʦʜʞʝʥʥʷ ʽ ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ ʥʘ 

ʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʬʽ ʩʝʨʽʾ çʇʦʣʽ-ʉʧʝʢʪʨè (çʅʝʡʨʦ-ʩʦʬʪè, ʈʦʩʽʷ) ʫ 6 ʩʪʘʥʜʘʨʪʥʠʭ 

ʚʽʜʚʝʜʝʥʥʷʭ. ʊʨʠʚʘʣʽʩʪʴ ʟʘʧʠʩʫ ʩʪʘʥʦʚʠʣʘ 5 ʭʚʠʣʠʥ. ʉʧʝʢʪʨʘʣʴʥʠʡ ʘʥʘʣʽʟ ɺʉʈ 

ʚʠʢʦʥʫʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ çʇʦʣʽ-ʉʧʝʢʪʨ-ʈʠʪʤè (çʅʝʡʨʦ-ʩʦʬʪè, ʈʦʩʽʷ) ʫ 
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ʜʽʘʧʘʟʦʥʘʭ ʯʘʩʪʦʪ, ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ ʜʣʷ ʱʫʨʽʚ [171, 267]. ɼʣʷ ʪʚʘʨʠʥ ʢʦʥʪʨʦʣʴʥʦʾ 

ʛʨʫʧʠ ʟʘʧʠʩ ʽ ʩʧʝʢʪʨʘʣʴʥʠʡ ʘʥʘʣʽʟ ʚʠʢʦʥʫʚʘʣʠʩʷ ʚ ʘʥʘʣʦʛʽʯʥʽ ʪʝʨʤʽʥʠ. 

ɺʽʜʦʤʦ [245, 246, 247], ʱʦ ʟʤʽʥʠ ʨʠʪʤʫ ʩʝʨʮʷ ï ʫʥʽʚʝʨʩʘʣʴʥʘ ʦʧʝʨʘʪʠʚʥʘ 

ʨʝʘʢʮʽʷ ʮʽʣʽʩʥʦʛʦ ʦʨʛʘʥʽʟʤʫ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʙʫʜʴ-ʷʢʠʡ ʚʧʣʠʚ ʬʘʢʪʦʨʽʚ ʟʦʚʥʽʰʥʴʦʛʦ 

ʽ ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɸʥʘʣʽʟ ɺʉʈ ï ʮʝ ʥʝ ʽʥʚʘʟʠʚʥʘ ʪʝʭʥʦʣʦʛʽʷ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʚ ʨʝʘʣʴʥʦʤʫ ʤʘʩʰʪʘʙʽ ʯʘʩʫ ʦʮʽʥʶʚʘʪʠ ʩʪʘʥ ʨʝʛʫʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤ ʣʶʜʠʥʠ ʽ 

ʚʠʨʽʰʫʚʘʪʠ ʙʘʛʘʪʦ ʧʨʦʛʥʦʩʪʠʯʥʠʭ, ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʪʘ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʚʜʘʥʴ 

[248,249, 250]. ɿʘ ʜʦʧʦʤʦʛʦʶ ʘʥʘʣʽʟʫ ʚ ʪʠʤʯʘʩʦʚʽʡ ʦʙʣʘʩʪʽ ʚʠʤʽʨʶʶʪʴʩʷ ʟʤʽʥʠ 

ʯʘʩʪʦʪʠ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ ʧʨʦʪʷʛʦʤ ʯʘʩʫ ʘʙʦ ʥʘ ʦʩʥʦʚʽ ʽʥʪʝʨʚʘʣʽʚ ʤʽʞ 

ʩʫʤʽʞʥʠʤʠ ʥʦʨʤʘʣʴʥʠʤʠ ʮʠʢʣʘʤʠ ʩʝʨʮʝʚʦʾ ʜʽʷʣʴʥʦʩʪʽ [251, 252]. ɺ 

ʙʝʟʧʝʨʝʨʚʥʦʤʫ ʟʘʧʠʩʽ ɽʂɻ ʜʝʪʝʢʪʫʻʪʴʩʷ ʢʦʞʝʥ QRS ʢʦʤʧʣʝʢʩ, ʘ ʧʦʪʽʤ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʥʦʨʤʘʣʴʥʽ ʽʥʪʝʨʚʘʣʠ RR (NN ʽʥʪʝʨʚʘʣʠ), ʪʦʙʪʦ ʽʥʪʝʨʚʘʣʠ ʤʽʞ 

ʩʫʤʽʞʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ QRS, ʦʙʫʤʦʚʣʝʥʽ ʜʝʧʦʣʷʨʠʟʘʮʽʻʶ ʢʣʽʪʠʥ ʩʠʥʫʩʦʚʦʛʦ 

ʚʫʟʣʘ, ʘʙʦ ʤʠʪʪʻʚʘ ʯʘʩʪʦʪʘ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ [253, 254, 255, 256]. 

ɺʉʈ ʚʽʜʦʙʨʘʞʘʻ ʚʧʣʠʚ ʥʘ ʩʝʨʮʝ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ 

ʚʠʨʘʞʝʥʽʩʪʴ ʢʦʣʠʚʘʥʴ ʯʘʩʪʦʪʠ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʾʾ 

ʩʝʨʝʜʥʴʦʛʦ ʨʽʚʥʷ [257, 258, 259]. ɸʥʘʣʽʟ ɺʉʈ ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʠʡ ʜʣʷ ʦʮʽʥʢʠ 

ʷʢ ʪʦʥʫʩʫ ɺʅʉ, ʪʘʢ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʦʨʛʘʥʽʟʤʫ ʚ ʮʽʣʦʤʫ [245, 246]. 

ʉʧʝʢʪʨʘʣʴʥʠʡ ʘʥʘʣʽʟ ɺʉʈ ʜʦʟʚʦʣʷʻ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʭʚʠʣʴʦʚʫ ʩʪʨʫʢʪʫʨʫ 

ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ, ʘ ʪʘʢʦʞ ʨʦʟʢʣʘʩʪʠ ʨʠʪʤʦʛʨʘʤʫ (ʛʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ 

ʧʦʩʣʽʜʦʚʥʦʛʦ ʯʘʩʦʚʦʛʦ ʨʷʜʫ ʤʽʞʩʠʩʪʦʣʽʯʥʠʭ RR-ʽʥʪʝʨʚʘʣʽʚ ʫ ʚʠʛʣʷʜʽ ʚʽʜʨʽʟʢʽʚ 

ʧʨʷʤʦʾ ʣʽʥʽʾ, ʝʢʚʽʚʘʣʝʥʪʥʠʭ ʧʦ ʜʦʚʞʠʥʽ ʪʨʠʚʘʣʦʩʪʽ ʧʘʫʟ ʤʽʞ ʧʦʩʣʽʜʦʚʥʠʤʠ 

ʩʝʨʮʝʚʠʤʠ ʩʢʦʨʦʯʝʥʥʷʤʠ) ʥʘ ʩʢʣʘʜʦʚʽ ʾʾ ʭʚʠʣʽ ʽ ʢʽʣʴʢʽʩʥʦ ʦʮʽʥʠʪʠ ʚʥʝʩʦʢ ʢʦʞʥʦʾ ʟ 

ʥʠʭ ʚ ʜʠʥʘʤʽʢʫ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ. ʄʘʪʝʤʘʪʠʯʥʦ ʤʝʪʦʜ ʚʠʢʦʥʫʻʪʴʩʷ ʧʝʨʝʪʚʦʨʝʥʥʷʤ 

ʌʫʨ'ʻ ʟ ʧʦʙʫʜʦʚʦʶ ʩʧʝʢʪʨʦʛʨʘʤʠ ʽ ʧʽʜʨʘʭʫʥʢʦʤ ʧʣʦʱʽ ʩʧʝʢʪʨʘ ʚ ʚʠʜʽʣʝʥʠʭ 

ʯʘʩʪʦʪʥʠʭ ʜʽʘʧʘʟʦʥʘʭ [246, 260, 261, 262]. 

ʆʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʽ ʽʥʬʦʨʤʘʪʠʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʠʡ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʘʥʘʣʽʟʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʜʘʧʪʘʮʽʾ ʉʉʉ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʟʤʽʥʫ 

ʫʤʦʚ ʽʩʥʫʚʘʥʥʷ ʻ ʟʘʛʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʩʧʝʢʪʨʘ ɺʉʈ ï ʊʈ (total power) [259, 263, 

264]. 
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ʇʦʪʫʞʥʽʩʪʴ ʚʠʩʦʢʦʯʘʩʪʦʪʥʠʭ ʭʚʠʣʴ ʩʧʝʢʪʨʘ ɺʉʈ ï HF (high frequencies) 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʪʦʥʫʩ ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʛʦ (ʚʘʛʫʩʥʦʛʦ) ʢʘʨʜʽʦʽʥʛʽʙʽʪʦʨʥʦʛʦ ʮʝʥʪʨʫ 

ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ. ʅʠʟʴʢʦʯʘʩʪʦʪʥʽ ʢʦʣʠʚʘʥʥʷ ï LF (low frequencies) ʦʙʫʤʦʚʣʝʥʽ 

ʟʤʽʥʦʶ ʘʢʪʠʚʥʦʩʪʽ ʚʘʟʦʤʦʪʦʨʥʦʛʦ ʮʝʥʪʨʫ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ. ʇʦʪʫʞʥʽʩʪʴ ʜʫʞʝ 

ʥʠʟʴʢʦʯʘʩʪʦʪʥʠʭ ʢʦʣʠʚʘʥʴ ï VLF (very low frequencies) ʻ ʽʥʜʠʢʘʪʦʨʦʤ ʫʧʨʘʚʣʽʥʥʷ 

ʛʫʤʦʨʘʣʴʥʦʛʦ-ʤʝʪʘʙʦʣʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ. ʍʚʠʣʽ ʚ ʮʽʡ ʦʙʣʘʩʪʽ ʯʘʩʪʦʪ ʪʽʩʥʦ 

ʧʦʚ'ʷʟʘʥʽ ʟ ʧʩʠʭʦʝʤʦʮʽʡʥʠʤ ʥʘʧʨʫʞʝʥʥʷʤ [246, 252, 264]. 

ʂʝʨʫʶʯʠʩʴ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ɺʉʈ ʫ 

ʱʫʨʽʚ [90, 244] ʥʘʤʠ ʙʫʣʠ ʚʠʜʽʣʝʥʽ ʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʥʘʚʝʜʝʥʽ ʥʠʞʯʝ ʧʦʢʘʟʥʠʢʠ: ʊʈ 

(ʤʩ2) ï ʟʘʛʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʩʧʝʢʪʨʘ ʢʦʣʠʚʘʥʴ ʢʘʨʜʽʦʨʠʪʤʫ (0ï3 ɻʮ); HF (ʤʩ2) ï 

ʧʦʪʫʞʥʽʩʪʴ ʚʠʩʦʢʦʯʘʩʪʦʪʥʠʭ ʢʦʣʠʚʘʥʴ ʫ ʜʽʘʧʘʟʦʥʽ (1ï3 ɻʮ); LF (ʤʩ2) ï ʧʦʪʫʞʥʽʩʪʴ 

ʥʠʟʴʢʦʯʘʩʪʦʪʥʠʭ ʢʦʣʠʚʘʥʴ ʫ ʜʽʘʧʘʟʦʥʽ (0,04ï1 ɻʮ); VLF (ʤʩ2) ï ʧʦʪʫʞʥʽʩʪʴ 

ʩʧʝʢʪʨʘ ʢʘʨʜʽʦʨʠʪʤʫ ʚ ʦʙʣʘʩʪʽ ʜʫʞʝ ʥʠʟʴʢʠʭ ʯʘʩʪʦʪ (0ï0,04 ɻʮ). 

 

2.5. ɹʽʦʭʽʤʽʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

2.5.1. ʄʝʪʦʜʠʢʘ ʚʠʚʯʝʥʥʷ ʣʽʧʽʜʥʦʛʦ ʧʨʦʬʽʣʶ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ 

 

ʃʽʧʽʜʠ ï ʮʝ ʚʝʣʠʢʘ ʛʨʫʧʘ ʧʨʠʨʦʜʥʠʭ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ, ʱʦ ʚʢʣʶʯʘʻ ʞʠʨʠ ʽ 

ʞʠʨʦʧʦʜʽʙʥʽ ʨʝʯʦʚʠʥʠ, ʷʢʽ ʚ ʦʩʥʦʚʥʦʤʫ ʩʠʥʪʝʟʫʶʪʴʩʷ ʚ ʧʝʯʽʥʮʽ ʘʙʦ ʥʘʜʭʦʜʷʪʴ ʚ 

ʦʨʛʘʥʽʟʤ ʟ ʾʞʝʶ. ʋ ʧʣʘʟʤʽ ʢʨʦʚʽ ʣʶʜʠʥʠ ʧʨʠʩʫʪʥʽ 4 ʦʩʥʦʚʥʽ ʢʣʘʩʠ ʣʽʧʽʜʽʚ: ʍʉ ʽ 

ʡʦʛʦ ʝʬʽʨʠ, ʊɻ, ʬʦʩʬʦʣʽʧʽʜʠ ʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ. 

ʊɻ ï ʝʬʽʨʠ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʽ ʛʣʽʮʝʨʠʥʫ, ʮʝ ʥʝʡʪʨʘʣʴʥʠʡ ʞʠʨ, ʷʢʠʡ ʻ 

ʜʦʚʛʦʪʨʠʚʘʣʠʤ ʨʝʟʝʨʚʦʤ ʝʥʝʨʛʽʾ ʜʣʷ ʦʨʛʘʥʽʟʤʫ. ɼʣʷ ʫʪʚʦʨʝʥʥʷ ʊɻ ʟ ɺɾʂ ʚ 

ʞʠʨʦʚʽʡ ʪʢʘʥʠʥʽ ʥʝʦʙʭʽʜʥʘ ʛʣʶʢʦʟʘ. ʊɻ ʥʘʜʭʦʜʷʪʴ ʟ ʾʞʝʶ, ʚʩʤʦʢʪʫʶʪʴʩʷ ʟ ʪʦʥʢʦʛʦ 

ʢʠʰʝʯʥʠʢʘ ʚ ʣʽʤʬʫ ʫ ʚʠʛʣʷʜʽ ʭʽʣʦʤʽʢʨʦʥʽʚ, ʷʢʽ ʧʝʨʝʥʦʩʷʪʴ ʊɻ ʟ ʣʽʤʬʠ ʚ ʢʨʦʚ, 

ʟʚʽʜʢʠ ʚʦʥʠ ʰʚʠʜʢʦ ʟʥʠʢʘʶʪʴ ʧʨʠ ʥʝʪʨʠʚʘʣʦʤʫ ʛʦʣʦʜʫʚʘʥʥʽ, ʟʘʩʚʦʶʶʯʠʩ ɹ

ʪʢʘʥʠʥʘʤʠ [35, 265]. 

ʍʉ ʟʘ ʭʽʤʽʯʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʩʪʝʨʦʾʜʽʚ ʽ ʻ ʜʞʝʨʝʣʦʤ 

ʫʪʚʦʨʝʥʥʷ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ, ʩʪʝʨʦʾʜʥʠʭ ʽ ʩʪʘʪʝʚʠʭ ʛʦʨʤʦʥʽʚ. ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʍʉ 

ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʧʝʯʽʥʮʽ ʟʘ ʫʯʘʩʪʶ ʬʝʨʤʝʥʪʫ ɻʄɻ-ʂʦɸ-ʨʝʜʫʢʪʘʟʠ (3-ʛʽʜʨʦʢʩʠ-
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ʤʝʪʠʣʛʫʪʘʨʽʣ-ʂʦɸ-ʨʝʜʫʢʪʘʟʠ), ʤʝʥʰʘ ʢʽʣʴʢʽʩʪʴ ʩʠʥʪʝʟʫʻʪʴʩʷ ʚ ʙʘʛʘʪʴʦʭ ʪʢʘʥʠʥʘʭ, 

ʢʨʽʤ ʪʦʛʦ, ʍʉ ʥʘʜʭʦʜʠʪʴ ʚ ʦʨʛʘʥʽʟʤ ʟ ʾʞʝʶ. ʍʉ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʢʣʽʪʠʥʥʠʭ ʽ 

ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ ʤʝʤʙʨʘʥ [202, 207, 266]. 

ʆʩʢʽʣʴʢʠ ʣʽʧʽʜʠ ʥʝʨʦʟʯʠʥʥʽ ʫ ʚʦʜʽ, ʢʨʦʚ'ʶ ʚʦʥʠ ʪʨʘʥʩʧʦʨʪʫʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ 

ʩʢʣʘʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ï ʣʽʧʦʧʨʦʪʝʾʥʽʚ (ʃʇ). ʆʩʥʦʚʥʦʶ ʬʫʥʢʮʽʻʶ ʃʇ ʻ ʪʨʘʥʩʧʦʨʪ 

ʣʽʧʽʜʽʚ ʚʽʜ ʤʽʩʮʷ ʾʭ ʫʪʚʦʨʝʥʥʷ (ʘʙʦ ʚʩʤʦʢʪʫʚʘʥʥʷ) ʜʦ ʤʽʩʮʷ ʫʪʠʣʽʟʘʮʽʾ ʟ ʧʦʜʘʣʴʰʠʤ 

ʚʠʜʘʣʝʥʥʷʤ ʾʭ ʥʘʜʣʠʰʢʫ (ʘʙʦ ʧʨʦʜʫʢʪʽʚ ʾʭ ʦʙʤʽʥʫ) ʟ ʪʢʘʥʠʥ ʚ ʧʝʯʽʥʢʫ. ʃʇ 

ʩʪʚʦʨʶʶʪʴ ʢʨʫʛʦʦʙʽʛ ʣʽʧʽʜʽʚ, ʪʨʘʥʩʧʦʨʪʫʶʪʴ ʞʠʨʦʨʦʟʯʠʥʥʽ ʛʦʨʤʦʥʠ ʽ ʚʽʪʘʤʽʥʠ 

[202, 267, 268]. 

ʄʝʪʦʜʦʤ ʫʣʴʪʨʘʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ ʃʇ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʾʭ ʱʽʣʴʥʦʩʪʽ, 

ʜʽʣʷʪʴʩʷ ʥʘ ʥʘʩʪʫʧʥʽ ʬʨʘʢʮʽʾ: ʭʣ̔ʦʤʽʢʨʦʥʠ ï ʥʘʡʣʝʛʰʽ ʯʘʩʪʢʠ, ʣʽʧʦʧʨʦʪʝʾʥʠ 

ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ (ʃʇʅʑ), ʣʽʧʦʧʨʦʪʝʾʥʠ ʜʫʞʝ ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ (ʃʇɼʅʑ), 

ʣʽʧʦʧʨʦʪʝʾʥʠ ʧʨʦʤʽʞʥʦʾ ʱʽʣʴʥʦʩʪʽ (ʃʇʇʇ), ʣʽʧʦʧʨʦʪʝʾʥʠ ʚʠʩʦʢʦʾ (ʃʇɺʑ) ʽ ʜʫʞʝ 

ʚʠʩʦʢʦʾ ʱʽʣʴʥʦʩʪʽ (ʃʇʆɺʇ) [35]. 

ɺʘʞʣʠʚʝ ʜʽʘʛʥʦʩʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʘʪʝʨʦʛʝʥʥʦʩʪʽ 

(ʂɸ), ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʃʇʅʑ ʽ ʃʇɺʑ ʚ ʧʣʘʟʤʽ ʢʨʦʚʽ [35, 202]. 

ʊʚʘʨʠʥ ʢʦʥʪʨʦʣʴʥʠʭ ʽ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʚʠʚʦʜʠʣʠ ʟ ʝʢʩʧʝʨʠʤʝʥʪʫ ʰʣʷʭʦʤ 

ʜʝʢʘʧʽʪʘʮʽʾ ʥʘ 1, 7 ʽ 30 ʜʦʙʫ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʠʭ ʚʧʣʠʚʽʚ, ʟʘʙʠʨʘʣʠ ʢʨʦʚ, ʟ ʷʢʦʾ 

ʦʪʨʠʤʫʚʘʣʠ ʩʠʨʦʚʘʪʢʫ ʜʣʷ ʙʽʦʭʽʤʽʯʥʠʭ ʽ ʽʤʫʥʦʬʝʨʤʝʥʪʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʈʽʚʝʥʴ ɿʍ, 

ʊɻ, ʭʦʣʝʩʪʝʨʠʥʫ ʣʽʧʦʧʨʦʪʝʾʥʽʚ ʚʠʩʦʢʦʾ ʱʽʣʴʥʦʩʪʽ (ʍʉʃʇɺʑ) ʚʠʟʥʘʯʘʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʪʘʥʜʘʨʪʥʠʭ ʢʦʤʝʨʮʽʡʥʠʭ ʥʘʙʦʨʽʚ ʬʽʨʤʠ çDAC-SpectoMedè 

(ʄʦʣʜʦʚʘ) ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʾ ʤʝʪʦʜʠʢʠ ʬʨ̔ʤʠ ʚʠʨʦʙʥʠʢʘ. 

ɺʠʤʽʨʶʚʘʥʥʷ ʦʧʪʠʯʥʦʾ ʱʽʣʴʥʦʩʪʽ ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʽʦʭʽʤʽʯʥʦʤʫ ʘʥʘʣʽʟʘʪʦʨʽ çStat Fax 

1904 plusè (Awareness Technology inc., USA) [269, 270]. ʈʦʟʨʘʭʫʥʦʢ ʧʦʢʘʟʥʠʢʽʚ 

ʭʦʣʝʩʪʝʨʠʥʫ ʣʽʧʦʧʨʦʪʝʾʥʽʚ ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ (ʍʉʃʇʅʑ), ʭʦʣʝʩʪʝʨʠʥʫ 

ʣʽʧʦʧʨʦʪʝʾʥʽʚ ʜʫʞʝ ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ (ʍʉʃʇɼʅʑ) ʽ ʂɸ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʬʦʨʤʫʣʠ Friedwald W. [269]. 

ʍʉʃʇɼʅʑ ʤʤʦʣʴ/ʣ = 0,45 * ʊɻ; 

ʍʉʃʇʅʑ ʤʤʦʣʴ/ʣ = ɿʍ ï ʍʉʃʇɺʑ ï (0,45 * ʊɻ); 

ʂɸ = (ʍʉʃʇʅʑ + ʍʉʃʇɼʅʑ) / ʍʉʃʇɺʑ. 
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ʄʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ɿʍ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʝʥʟʠʤʥʦʛʦ ʨʝʘʛʝʥʪʫ, ʜʦ ʩʢʣʘʜʫ ʷʢʦʛʦ ʚʭʦʜʷʪʴ ʭʦʣʝʩʪʝʨʠʥʝʩʪʝʨʘʟʘ, 

ʭʦʣʝʩʪʝʨʠʥʦʢʩʠʜʘʟʘ ʪʘ ʧʝʨʦʢʩʠʜʘʟʘ. ɺ ʧʨʦʮʝʩʽ ʽʥʢʫʙʘʮʽʾ ʜʘʥʠʡ ʨʝʘʛʝʥʪ 

ʧʝʨʝʪʚʦʨʶʻ ʝʬʽʨʠ ʍʉ ʽ ɺɾʂ ʟʨʘʟʢʘ ʚ ʭʦʣʝʩʪʝʥ3-ʆʅ ʽ ʚ ʧʨʠʩʫʪʥʦʩʪʽ 4-

ʘʤʽʥʦʬʝʥʘʟʦʥʫ ʽ ʭʨʦʤʦʛʝʥʫ ʫʪʚʦʨʶʻʪʴʩʷ ʭʽʥʦʥʽʤʽʥ. ɺʥʘʩʣʽʜʦʢ, ʮʴʦʛʦ ʘʥʘʣʽʟʦʚʘʥʠʡ 

ʨʦʟʯʠʥ ʥʘʙʫʚʘʻ ʨʦʞʝʚʦ-ʯʝʨʚʦʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ, ʷʢʝ ʧʨʷʤʦ ʧʨʦʧʦʨʮʽʡʥʦ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʍʉ ʚ ʧʨʦʙʽ. 

ʇʨʠʥʮʠʧ ʤʝʪʦʜʫ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʊɻ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ 

ʊɻ ʟʨʘʟʢʘ ʧʨʠ ʜʦʜʘʚʘʥʥʽ ʝʥʟʠʤʥʦʛʦ ʨʝʘʛʝʥʪʫ, ʜʦ ʩʢʣʘʜʫ ʷʢʦʛʦ ʚʭʦʜʷʪʴ 4-

ʘʤʽʥʦʬʝʥʘʟʦʥ, ʣʽʧʘʟʘ, ʛʣʽʮʝʨʦʢʽʥʘʟʘ, ʛʣʽʮʝʨʦʬʦʩʬʘʪʦʢʩʽʜʘʟʘ ʽ ʧʝʨʦʢʩʠʜʘʟʘ, 

ʧʝʨʝʭʦʜʷʪʴ ʚ ʭʽʥʦʥʽʤʽʥ ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʟʨʘʟʢʠ ʥʘʙʫʚʘʶʪʴ ʯʝʨʚʦʥʦ-ʢʦʨʠʯʥʝʚʦʛʦ 

ʟʘʙʘʨʚʣʝʥʥʷ. ʂʦʥʮʝʥʪʨʘʮʽʶ ʭʽʥʦʥʽʤʽʥʘ ʚʠʟʥʘʯʘʶʪʴ ʬʦʪʦʤʝʪʨʠʯʥʦ ʧʨʠ ʜʦʚʞʠʥʽ 

ʭʚʠʣʽ 505 ʥʤ, ʧʨʠ ʮʴʦʤʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʘʙʘʨʚʣʝʥʥʷ ʧʨʦʧʦʨʮʽʡʥʘ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʪʨʠʛʣʽʮʝʨʠʜʽʚ ʚ ʜʦʩʣʽʜʥʦʤʫ ʟʨʘʟʢʫ. ɺʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʍʉʃʇɺʑ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ, 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʟʠʤʥʦʛʦ ʨʝʘʛʝʥʪʫ, ʜʦ ʩʢʣʘʜʫ ʷʢʦʛʦ ʚʭʦʜʷʪʴ 

ʭʦʣʝʩʪʝʨʠʥʝʩʪʝʨʘʟʘ, ʭʦʣʝʩʪʝʨʠʥʦʢʩʠʜʘʟʘ ʽ ʧʝʨʦʢʩʠʜʘʟʘ. ʉʧʦʯʘʪʢʫ ʜʦ ʟʨʘʟʢʘ 

ʜʦʜʘʶʪʴ ʬʦʩʬʦʨʥʦʚʦʣʴʬʨʘʤʦʚʫ ʢʠʩʣʦʪʫ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʽʦʥʽʚ ʤʘʛʥʽʶ ʪʘ 

ʮʝʥʪʨʠʬʫʛʫʶʪʴ ʟʨʘʟʦʢ. ʋ ʩʫʧʝʨʥʘʪʘʥʪʽ ʟʘʣʠʰʘʻʪʴʩʷ ʪʽʣʴʢʠ ʍʉʃʇɺʑ, ʘ 

ʭʽʣʦʤʽʢʦʥʠ, ʍʉʃʇɼʅʑ ʪʘ ʍʉʃʇʅʑ ʦʩʽʜʘʶʪʴ. ɼʘʣʽ ʧʨʦʚʦʜʷʪʴ ʽʥʢʫʙʘʮʽʶ 

ʩʫʧʝʨʥʘʪʘʥʪʘ ʟ ʝʥʟʠʤʥʠʤ ʨʝʘʛʝʥʪʦʤ. ɺ ʧʨʦʮʝʩʽ ʮʴʦʛʦ ʚ ʧʨʠʩʫʪʥʦʩʪʽ 4-

ʘʤʽʥʦʬʝʥʘʟʦʥʫ ʽ ʭʨʦʤʦʛʝʥʫ ʫʪʚʦʨʶʻʪʴʩʷ ʭʽʥʦʥʽʤʽʥ ʽ ʨʦʟʯʠʥ ʥʘʙʫʚʘʻ ʨʦʞʝʚʦ-

ʯʝʨʚʦʥʝ ʟʘʙʘʨʚʣʝʥʥʷ, ʷʢʝ ʧʨʷʤʦ ʧʨʦʧʦʨʮʽʡʥʦ ʢʦʥʮʝʥʪʨʘʮʽʾ ʍʉʃʇɺʑ ʚ ʧʨʦʙʽ. 

 

2.5.2. ʄʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʠʨʝʦʾʜʥʠʭ ʽ ʩʪʘʪʝʚʠʭ 

ʛʦʨʤʦʥʽʚ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ 

 

ʑʠʪʦʧʦʜʽʙʥʘ ʟʘʣʦʟʘ (ʑɿ)ï ʥʝʧʘʨʥʠʡ ʝʥʜʦʢʨʠʥʥʠʡ ʦʨʛʘʥ, ʬʫʥʢʮʽʷ ʷʢʦʛʦ 

ʨʝʛʫʣʶʻʪʴʩʷ ʎʅʉ ʽ ʪʽʨʝʦʪʨʦʧʥʠʤ ʛʦʨʤʦʥʦʤ (ʊʊɻ) ʧʝʨʝʜʥʴʦʾ ʜʦʣʽ ʛʽʧʦʬʽʟʘ [266, 

271]. ʑɿ ʧʽʜʪʨʠʤʫʻ ʤʝʪʘʙʦʣʽʟʤ ʚ ʪʢʘʥʠʥʘʭ ʥʘ ʦʧʪʠʤʘʣʴʥʦʤʫ ʜʣʷ ʾʭ ʥʦʨʤʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʨʽʚʥʽ. ɺʦʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʙʝʟʣʽʯʽ ʦʩʦʙʣʠʚʠʭ ʧʦʨʦʞʥʠʥ ï ʬʦʣʽʢʫʣʽʚ, 
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ʟʘʧʦʚʥʝʥʠʭ ʚ'ʷʟʢʠʤ ʩʝʢʨʝʪʦʤ ï ʢʦʣʦʾʜʦʤ. ɼʦ ʩʢʣʘʜʫ ʢʦʣʦʾʜʫ ʚʭʦʜʠʪʴ ʩʧʝʮʠʬʽʯʥʠʡ 

ʡʦʜʦʚʤʽʩʥʠʡ ʛʣʽʢʦʧʨʦʪʝʾʥ ʟ ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ ʙʣʠʟʴʢʦ 660.000 ɼʘ ʡ 

ʢʦʝʬʽʮʽʻʥʪʦʤ ʩʝʜʠʤʝʥʪʘʮʽʾ 19S, ʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʩʫʙʦʜʠʥʠʮʴ. ʁʦʛʦ ʥʘʟʚʘ 

ʪʠʨʝʦʛʣʦʙʫʣʽʥ. ɺʽʥ ʻ ʢʣʶʯʦʚʠʤ ʙʽʣʢʦʤ ʑɿ ʽ ʩʣʫʞʠʪʴ ʷʢ ʤʘʪʨʠʮʷ ʜʣʷ ʩʠʥʪʝʟʫ 

ʪʠʨʝʦʾʜʥʠʭ ʛʦʨʤʦʥʽʚ (ʪʠʨʦʢʩʠʥʫ ï ʊ4 ʽ ʪʨʠʡʦʜʪʠʨʦʥʽʥʫ ï ʊ3) [271, 272, 273]. 

ʋ ʑɿ ʤʽʩʪʠʪʴʩʷ ʬʝʨʤʝʥʪ 5'-ʜʝʡʦʜʠʥʘʟʘ, ʷʢʠʡ ʧʝʨʝʪʚʦʨʶʻ ʊ4 ʚ ʊ3 ʚ 

ʧʝʨʠʬʝʨʠʯʥʠʭ ʪʢʘʥʠʥʘʭ. ʍʦʯʘ ʪʠʨʝʦʾʜʥʽ ʛʦʨʤʦʥʠ ʝʢʩʢʨʝʪʫʶʪʴʩʷ ʪʽʨʦʮʠʪʘʤʠ ʑɿ ʚ 

ʢʨʦʚ ʫ ʚʽʣʴʥʦʤʫ ʩʪʘʥʽ, ʘʣʝ ʊ4 ʽ ʊ3 ʚʩʪʫʧʘʶʪʴ ʫ ʚʟʘʻʤʦʜʽʶ ʟ ʨʽʟʥʠʤʠ ʙʽʣʢʘʤʠ ʧʣʘʟʤʠ 

ʢʨʦʚʽ ʽ ʟʚ'ʷʟʘʚʰʠʩʴ ʟ ʥʠʤʠ ʪʨʘʥʩʧʦʨʪʫʶʪʴʩʷ ʜʦ ʪʢʘʥʠʥ. ʋ ʥʦʨʤʽ ʚʤʽʩʪ ʚ ʧʣʘʟʤʽ 

ʢʨʦʚʽ ʊ4 ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 8 ʤʢʛ/ʣ (103 ʥʤʦʣʴ/ʣ), ʘ ʊ3 ʙʣʠʟʴʢʦ 0,15 ʤʢʛ/ʣ (2,3 

ʥʤʦʣʴ/ʣ). ɿ ʮʽʻʾ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʪʽʣʴʢʠ ʙʣʠʟʴʢʦ 0,04% ʊ4 ʽ 0,4% ʊ3 ʟʥʘʭʦʜʷʪʴʩʷ 

ʚ ʢʨʦʚʽ ʫ ʚʽʣʴʥʦʤʫ, ʥʝʟʚ'ʷʟʘʥʦʤʫ ʟ ʙʽʣʢʘʤʠ ʩʪʘʥʽ. ʇʨʠ ʮʴʦʤʫ ʊ3 ʚ 4ï10 ʨʘʟʽʚ 

ʬʽʟʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽʰʠʡ ʊ4, ʢʦʥʮʝʥʪʨʘʮʽʷ ʷʢʦʛʦ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʻ ʧʦʢʘʟʥʠʢʦʤ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʑɿ [266, 271, 274]. 

ʉʪʘʪʝʚʽ ʛʦʨʤʦʥʠ ʩʠʥʪʝʟʫʶʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʚ ʩʪʘʪʝʚʠʭ ʟʘʣʦʟʘʭ ʞʽʥʦʢ 

(ʷʻʯʥʠʢʠ) ʽ ʯʦʣʦʚʽʢʽʚ (ʩʽʤôʷʥʠʢʠ). ɼʝʷʢʘ ʢʽʣʴʢʽʩʪʴ ʩʪʘʪʝʚʠʭ ʛʦʨʤʦʥʽʚ ʫʪʚʦʨʶʻʪʴʩʷ 

ʚ ʧʣʘʮʝʥʪʽ ʽ ʢʽʨʢʦʚʽʡ ʨʝʯʦʚʠʥʽ ʥʘʜʥʠʨʥʠʢʽʚ [265, 266, 274]. ʏʦʣʦʚʽʯʽ ʩʪʘʪʝʚʽ 

ʛʦʨʤʦʥʠ ï ʘʥʜʨʦʛʝʥʠ: ʪʝʩʪʦʩʪʝʨʦʥ (ʊʩ), ʜʠʛʽʜʨʦʪʝʩʪʦʩʪʝʨʦʥ, ʘʥʜʨʦʩʪʝʨʦʥ ï 

ʩʠʥʪʝʟʫʶʪʴʩʷ ʚ ʢʣʽʪʠʥʘʭ ʃʝʡʜʽʛʘ ʩʽʤ'ʷʥʠʢʽʚ, ʧʝʨʝʜʤʽʭʫʨʦʚʽʡ ʟʘʣʦʟʽ, ʢʦʨʽ 

ʥʘʜʥʠʨʢʦʚʠʭ ʟʘʣʦʟ [267, 272]. ʅʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʘʥʜʨʦʛʝʥʽʚ ʫʪʚʦʨʶʻʪʴʩʷ ʫ ʞʽʥʦʢ 

ʚ ʷʻʯʥʠʢʘʭ. ɼʦ ʞʽʥʦʯʠʭ ʩʪʘʪʝʚʠʭ ʛʦʨʤʦʥʽʚ ʚʽʜʥʦʩʷʪʴ ʝʩʪʨʦʛʝʥʠ (ʉ18-ʩʪʝʨʦʾʜʠ) ʽ 

ʧʨʦʛʝʩʪʠʥʠ (ʉ21-ʩʪʝʨʦʾʜʠ). ɽʩʪʨʦʛʝʥʠ ʫʪʚʦʨʶʶʪʴʩʷ ʰʣʷʭʦʤ ʘʨʦʤʘʪʠʟʘʮʽʾ 

ʘʥʜʨʦʛʝʥʽʚ [266, 275]. 

ʊʩ ï ʩʪʝʨʦʾʜ ʟ ʤʦʣʝʢʫʣʷʨʥʦʾ ʤʘʩʦʶ 288,4 ɼʘ. ɹʽʦʣʦʛʽʯʥʘ ʨʦʣʴ ʘʥʜʨʦʛʝʥʽʚ ʫ 

ʯʦʣʦʚʽʯʦʤʫ ʦʨʛʘʥʽʟʤʽ ʚ ʦʩʥʦʚʥʦʤʫ ʧʦʚ'ʷʟʘʥʘ ʟ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷʤ ʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷʤ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ [274]. 

ɽʩ ï ʮʝ ʥʘʡʙʽʣʴʰ ʘʢʪʠʚʥʠʡ ʩʪʝʨʦʾʜʥʠʡ ʛʦʨʤʦʥ ʟ ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ 272,4 

ɼʘ. ɺʽʥ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʝʩʪʨʦʛʝʥʽʚ, ʷʢʽ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʽʩʪ ʽ ʥʦʨʤʘʣʴʥʠʡ ʩʪʘʥ 

ʞʽʥʦʯʠʭ ʩʪʘʪʝʚʠʭ ʦʨʛʘʥʽʚ, ʨʦʟʚʠʪʦʢ ʚʪʦʨʠʥʥʠʭ ʩʪʘʪʝʚʠʭ ʦʟʥʘʢ, ʧʨʠʩʢʦʨʶʶʪʴ 

ʙʽʦʩʠʥʪʝʟ ʙʽʣʢʽʚ ʽ ʣʽʧʽʜʽʚ [271]. 
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ɼʝʛʽʜʨʦʝʧʽʘʥʜʨʦʩʪʝʨʦʥ (ɼɻɽɸ) ï ʘʥʜʨʦʛʝʥ ʟ ʤʦʣʝʢʫʣʷʨʥʦʾ ʤʘʩʦʶ 288,4 ɼʘ, 

ʩʝʢʨʝʪʫʻʪʴʩʷ ʚ ʧʫʯʢʦʚʽʡ ʽ ʩʽʪʯʘʩʪʽʡ ʟʦʥʘʭ ʥʘʜʥʠʨʥʠʢʽʚ. ɺ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ʪʘ 

ʽʥʰʠʭ ʩʩʘʚʮʽʚ ʚʽʥ ʧʨʠʩʫʪʥʽʡ ʚ ʦʩʥʦʚʥʦʤʫ ʫ ʚʠʛʣʷʜʽ ʩʫʣʴʬʘʪʥʦʛʦ ʧʦʭʽʜʥʦʛʦ ï 

ʜʝʛʽʜʨʦʝʧʽʘʥʜʨʦʩʪʝʨʦʥ-ʩʫʣʴʬʘʪʫ (ɼɻɽɸʉ). ɿʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ɼɻɽɸʉ ʚ 

ʧʣʘʟʤʽ ʢʨʦʚʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʟ ʚʽʢʦʤ, ʘʣʝ ʽ ʧʨʠ ʨʽʟʥʠʭ ʧʘʪʦʣʦʛʽʯʥʠʭ 

ʩʪʘʥʘʭ [275]. 

ʊʚʘʨʠʥ ʢʦʥʪʨʦʣʴʥʠʭ ʽ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʚʠʚʦʜʠʣʠ ʟ ʝʢʩʧʝʨʠʤʝʥʪʫ ʰʣʷʭʦʤ 

ʜʝʢʘʧʽʪʘʮʽʾ ʥʘ 1, 7 ʽ 30 ʜʦʙʫ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʠʭ ʚʧʣʠʚʽʚ, ʜʘʣʽ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘʙʽʨ 

ʢʨʦʚʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʪʠʨʝʦʾʜʥʠʭ ʽ ʩʪʘʪʝʚʠʭ ʛʦʨʤʦʥʽʚ. 

ɺʤʽʩʪ ʊ4, ʊ3, ʊʩ, ɽʩ ʽ ɼɻɽɸʉ ʚʠʟʥʘʯʘʣʠ ʤʝʪʦʜʦʤ ʪʚʝʨʜʦʬʘʟʥʦʛʦ 

ʽʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʽʟʫ [276, 277, 278] ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʥʜʘʨʪʥʠʭ ʢʦʤʝʨʮʽʡʥʠʭ 

ʥʘʙʦʨʽʚ ʜʣʷ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ɯʌɸ (çXEMA Co. Ltd.è, ʈʦʩʽʷ): çʊ4-ɯʌɸè, çʊ3-ɯʌɸè, 

çʊɽʉʊʆʉʊɽʈʆʅ-ɯʌɸè, çɽʉʊɸʈɼɯʆʃ-ɯʌɸè ʡ çɼɽɸʉ-ɯʌɸè, ʚʽʜʧʦʚʽʜʥʦ, ʟʘ 

ʤʝʪʦʜʠʢʘʤʠ ʚʠʨʦʙʥʠʢʘ. ɺʠʤʽʨʶʚʘʥʥʷ ʚʝʣʠʯʠʥʠ ʦʧʪʠʯʥʦʾ ʱʽʣʴʥʦʩʪʽ ʚʤʽʩʪʫ ʣʫʥʦʢ 

ʧʣʘʥʰʝʪʘ ʟʜʽʡʩʥʶʚʘʣʠ ʥʘ ʬʦʪʦʤʝʪʨʽ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ ï ʧʣʘʥʰʝʪʥʦʤʫ 

ʽʤʫʥʦʬʝʨʤʝʥʪʥʦʤʫ ʘʥʘʣʽʟʘʪʦʨʽ StatFax 3200 (çAwareness Technology Inc.è, ʉʐɸ) 

ʟʘ ʜʦʚʞʠʥʠ ʭʚʠʣʽ 450 ʥʤ. 

ʇʨʦʪʷʛʦʤ 5ï10 ʭʚ ʚʥʦʩʠʣʠ ʜʦ ʚʽʜʧʦʚʽʜʥʠʭ ʣʫʥʦʢ ʧʣʘʥʰʝʪʘ (ʫ ʜʚʦʭ 

ʧʦʚʪʦʨʘʭ) ʧʦ 25 ʤʢʣ (ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʊ3 ï 50 ʤʢʣ) ʢʘʣʽʙʨʫʚʘʣʴʥʦʾ ʧʨʦʙʠ ʡ 

ʢʦʥʪʨʦʣʴʥʦʾ ʩʠʨʦʚʘʪʢʠ, ʘ ʚ ʽʥʰʽ ʣʫʥʢʠ (ʫ ʜʚʦʭ ʧʦʚʪʦʨʘʭ) ʚʥʦʩʠʣʠ ʜʦʩʣʽʜʞʫʚʘʥʽ 

ʟʨʘʟʢʠ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʚ ʪʦʤʫ ʞ ʦʙʩʷʟʽ. ɺʥʦʩʠʣʠ ʧʦ 100 ʤʢʣ ʢʦʥôʶʛʘʪʫ (ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʊ3 ï 50 ʤʢʣ), ʟʘʢʣʝʶʚʘʣʠ ʧʣʘʥʰʝʪ ʧʘʧʝʨʦʤ ʜʣʷ ʟʘʢʣʝʶʚʘʥʥʷ ʧʣʘʥʰʝʪʘ 

ʡ ʽʥʢʫʙʫʚʘʣʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 37ÁC. ʏʘʩ ʽʥʢʫʙʘʮʽʾ ʟʘʣʝʞʘʚ ʚʽʜ ʢʦʥʢʨʝʪʥʦʛʦ ʛʦʨʤʦʥʫ 

ʡ ʙʫʚ ʪʘʢʠʤ: ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʊ3 ï 30 ʭʚ, ʊ4 ʽ ɼɻɽɸʉ ï 60 ʭʚ, ʊʩ ʽ ɽʩ ï 120 ʭʚ. ʇʽʩʣʷ 

ʟʘʢʽʥʯʝʥʥʷ ʽʥʢʫʙʘʮʽʾ ʚʠʜʘʣʷʣʠ ʚʤʽʩʪ ʣʫʥʦʢ ʽ ʚʽʜʤʠʚʘʣʠ ʣʫʥʢʠ 5 ʨʘʟʽʚ. ʇʽʜ ʯʘʩ 

ʢʦʞʥʦʛʦ ʚʽʜʤʠʚʘʥʥʷ ʚ ʫʩʽ ʣʫʥʢʠ ʜʦʜʘʚʘʣʠ ʧʦ 250 ʤʢʣ ʚʽʜʤʠʚʦʯʥʦʛʦ ʨʦʟʯʠʥʫ, 

ʩʪʨʫʰʫʚʘʣʠ ʧʣʘʥʰʝʪ ʢʨʫʛʦʚʠʤʠ ʨʫʭʘʤʠ ʧʦ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʧʦʚʝʨʭʥʽ, ʟʘʙʠʨʘʣʠ 

ʥʘʜʦʩʘʜʦʚʫ ʨʽʜʠʥʫ ʧʘʩʪʝʨʽʚʩʴʢʦʾ ʧʽʧʝʪʢʦʶ. ʏʘʩʪʠʥʫ ʥʘʜʦʩʘʜʦʚʦʾ ʨʽʜʠʥʠ ʟʣʠʚʘʣʠ 

(ʜʝʢʘʥʪʫʚʘʣʠ), ʨʝʪʝʣʴʥʦ ʚʠʜʘʣʷʶʯʠ ʟʘʣʠʰʢʠ ʨʽʜʠʥʠ ʟ ʣʫʥʦʢ ʧʦʩʪʫʢʫʚʘʥʥʷʤ 

ʧʣʘʥʰʝʪʘ ʚ ʧʝʨʝʚʝʨʥʫʪʦʤʫ ʧʦʣʦʞʝʥʥʽ ʧʦ ʬʽʣʴʪʨʫʚʘʣʴʥʦʤʫ ʧʘʧʝʨʫ. ʇʦʪʽʤ ʚ ʫʩʽ 
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ʣʫʥʢʠ ʧʨʦʪʷʛʦʤ 2ï3 ʭʚ ʚʥʦʩʠʣʠ ʧʦ 100 ʤʢʣ ʨʦʟʯʠʥʫ ʩʫʙʩʪʨʘʪʫ 

ʪʝʪʨʘʤʝʪʠʣʙʝʥʟʠʜʠʥʫ, ʧʽʩʣʷ ʯʦʛʦ ʽʥʢʫʙʫʚʘʣʠ ʧʣʘʥʰʝʪ ʫ ʪʝʤʨʷʚʽ ʟʘ ʢʽʤʥʘʪʥʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ (18ï25Áʉ), ʯʘʩ ʽʥʢʫʙʘʮʽʾ ʚʠʟʥʘʯʘʚʩʷ ʩʪʫʧʝʥʝʤ ʨʦʟʚʠʪʢʫ ʩʠʥʴʦʛʦ 

ʟʘʙʘʨʚʣʝʥʥʷ (10ï20 ʭʚ). 

ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʽʥʢʫʙʘʮʽʾ ʚ ʫʩʽ ʣʫʥʢʠ ʟ ʪʽʻʶ ʞ ʰʚʠʜʢʽʩʪʶ ʡ ʫ ʪʽʡ ʞʝ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʷʢ ʽ ʨʦʟʯʠʥ ʩʫʙʩʪʨʘʪʫ ʪʝʪʨʘʤʝʪʠʣʙʝʥʟʠʜʠʥʫ, ʚʥʦʩʠʣʠ ʧʦ 100 ʤʢʣ 

ʩʪʦʧ-ʨʝʘʛʝʥʪʫ ï ʚʤʽʩʪ ʣʫʥʦʢ ʟʘʙʘʨʚʣʶʚʘʣʦʩʷ ʚ ʷʩʢʨʘʚʦ-ʞʦʚʪʠʡ ʢʦʣʽʨ. ʋ ʥʘʩʪʫʧʥʽ 

15 ʭʚ ʧʨʦʚʦʜʠʣʠ ʚʠʤʽʨ ʦʧʪʠʯʥʦʾ ʱʽʣʴʥʦʩʪʽ ʚʤʽʩʪʫ ʣʫʥʦʢ ʧʣʘʥʰʝʪʘ (ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʛʦʨʤʦʥʫ ʚ ʟʨʘʟʢʫ ʦʙʝʨʥʝʥʦ ʧʨʦʧʦʨʮʽʡʥʘ ʱʽʣʴʥʦʩʪʽ ʚʤʽʩʪʫ ʣʫʥʢʠ). 

 

2.6. ɻʽʩʪʦʣʦʛʽʯʥʽ ʪʘ ʛʽʩʪʦʭʽʤʽʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ʇʽʩʣʷ ʜʝʢʘʧʽʪʘʮʽʾ ʢʦʥʪʨʦʣʴʥʠʭ ʽ ʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ ʥʘ 7 ʽ 30 ʜʦʙʫ ʧʽʩʣʷ 

ʧʨʦʚʝʜʝʥʠʭ ʚʧʣʠʚʽʚ, ʾʭʥ ̒ʩʝʨʮʝ ʨʦʟʨʽʟʘʣʠ ʚ ʧʦʧʝʨʝʯʥʦʤʫ ʥʘʧʨʷʤʢʫ ʧʦ ʚʽʥʮʝʚʽʡ 

ʙʦʨʦʟʥʽ, ʽ ʚʠʜʽʣʝʥʫ ʢʘʫʜʘʣʴʥʫʶ ʯʘʩʪʠʥʫ (ʘ ʩʘʤʝ ï ʣʽʚʠʡ ʰʣʫʥʦʯʦʢ) ʜʦʩʣʽʜʞʫʚʘʣʠ 

ʛʽʩʪʦʣʦʛʽʯʥʠʤʠ ʪʘ ʛʽʩʪʦʭʽʤʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ [279]. 

ʄʘʪʝʨʽʘʣ ʬʽʢʩʫʚʘʣʠ ʚ 10 % ʨʦʟʯʠʥʽ ʥʝʡʪʨʘʣʴʥʦʛʦ ʬʦʨʤʘʣʽʥʫ, ʟʥʝʚʦʜʥʶʚʘʣʠ 

ʚ ʩʧʠʨʪʘʭ ʟʨʦʩʪʘʶʯʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ (ʚʽʜ 50Ü ʜʦ 100Ü), ʧʨʦʩʦʯʫʚʘʣʠ ʩʫʤʽʰʰʶ 

ʩʧʠʨʪʫ ʽ ʢʩʠʣʦʣʫ (1:1), ʢʩʠʣʦʣʦʤ, ʩʫʤʽʰʰʶ ʢʩʠʣʦʣʫ ʪʘ ʧʘʨʘʬʽʥʫ (1:1), ʧʘʨʘʬʽʥʦʤ ʽ 

ʫʢʣʘʜʘʣʠ ʚ ʧʘʨʘʬʽʥʦʚʠʡ ʙʣʦʢ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʘʥʥʦʛʦ ʤʽʢʨʦʪʦʤʘ (çReichertè, 

ɸʚʩʪʨʽʷ) ʚʠʛʦʪʦʚʣʷʣʠ ʛʽʩʪʦʣʦʛʽʯʥʽ ʟʨʽʟʠ (ʟʘʚʪʦʚʰʢʠ 5ï7 ʤʢʤ) ʫ ʧʣʦʱʠʥʽ, 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽʡ ʜʦʚʛʽʡ ʦʩʽ ʩʝʨʮʷ. ʇʽʩʣʷ ʜʝʧʘʨʘʬʽʥʫʚʘʥʥʷ ʚ ʢʩʠʣʦʣʽ ʟʨʽʟʠ 

ʟʘʙʘʨʚʣʶʚʘʣʠ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ɻʘʥʟʝʥʘ ʡ ʝʦʟʠʥʦʤ, ʧʦʤʽʱʘʣʠ ʚ ʧʦʣʽʩʪʠʨʦʣ ʧʽʜ 

ʧʦʢʨʠʚʥʝ ʩʢʣʦ. 

ɿʘʙʘʨʚʣʝʥʥʷ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʚʠʢʦʥʫʚʘʣʠ ʟʘ ʤʝʪʦʜʦʤ ɺʘʥ ɻʽʟʦʥʘ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʘʨʚʥʠʢʘ ʧʽʢʨʦʬʫʢʩʠʥ (ʥʘʩʠʯʝʥʠʡ ʨʦʟʯʠʥ ʧʽʢʨʠʥʦʚʦʾ ʢʠʩʣʦʪʠ ʽ 1 

% ʨʦʟʯʠʥ ʢʠʩʣʦʛʦ ʬʫʢʩʠʥʫ ʚ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 1:10). ɿʘʙʘʨʚʣʝʥʥʷ ʢʣʽʪʠʥʥʠʭ ʷʜʝʨ 

ʧʨʦʚʦʜʠʣʠ ʟʘʣʽʟʥʠʤ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ɺʝʡʛʝʨʪʘ, ʟʨʽʟʠ ʧʦʤʽʱʘʣʠ ʚ ʧʦʣʽʩʪʠʨʦʣ ʧʽʜ 

ʧʦʢʨʠʚʥʝ ʩʢʣʦ. 
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ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʣʽʧʽʜʽʚ, ʢʨʽʤ ʩʪʘʥʜʘʨʪʥʠʭ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, 

ʧʨʦʚʦʜʠʣʠ ʬʘʨʙʫʚʘʥʥʷ ʧʦʧʝʨʝʯʥʠʭ ʟʨʽʟʽʚ ʰʣʫʥʦʯʢʽʚ ʩʝʨʮʷ ʛʽʩʪʦʭʽʤʽʯʥʠʤ ʤʝʪʦʜʦʤ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʘʨʚʥʠʢʘ ʤʘʩʣʷʥʦʛʦ ʯʝʨʚʦʥʦʛʦ (ʩʫʜʘʥ ʯʝʨʚʦʥʠʡ 5ɺ). ʄʝʪʦʜʠʢʫ 

ʬʘʨʙʫʚʘʥʥʷ ʣʽʧʽʜʽʚ ʚʠʢʦʥʫʚʘʣʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʢʦʤʝʥʜʘʮʽʡ ʚʠʨʦʙʥʠʢʘ ʥʘʙʦʨʫ 

çʄʘʩʣʷʥʠʡ ʯʝʨʚʦʥʠʡ ʆè (çBio-Optica Milano SpAè, ɯʪʘʣʽʷ). ɼʣʷ ʟʙʝʨʝʞʝʥʥʷ 

ʬʦʩʬʦʣʽʧʽʜʽʚ ʚʠʜʽʣʝʥʽ ʬʨʘʛʤʝʥʪʠ ʩʝʨʮʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ʬʽʢʩʫʚʘʣʠ ʚ 

ʢʘʣʴʮʽʡ-ʬʦʨʤʦʣʦʚʦʤʫ ʨʦʟʯʠʥʽ ʧʦ ɹʝʡʢʝʨʫ (10 ʤʣ 40% ʬʦʨʤʘʣʽʥʫ, 90 ʤʣ 

ʜʠʩʪʠʣʴʦʚʘʥʦʾ ʚʦʜʠ, 1 ʛ ʭʣʦʨʠʜʫ ʢʘʣʴʮʽʶ). ɿʨʽʟʠ ʪʦʚʱʠʥʦʶ 5 ʤʢʤ ʦʪʨʠʤʫʚʘʣʠ ʥʘ 

ʟʘʤʦʨʦʞʫʶʯʦʤʫ ʤʽʢʨʦʪʦʤʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʨʽʦʩʧʨʝʶ (çBio-Optica Milano SpAè, 

ɯʪʘʣʽʷ) ʽ ʧʦʤʽʱʘʣʠ ʚ ʞʝʣʘʪʠʥ ʧʽʜ ʧʦʢʨʠʚʥʝ ʩʢʣʦ. ʅʝʡʪʨʘʣʴʥʽ ʊɻ ʽ ʣʽʧʽʜʠ 

ʟʘʙʘʨʚʣʶʚʘʣʠʩʷ ʚ ʯʝʨʚʦʥʠʡ ʢʦʣʽʨ. 

ɼʣʷ ʦʮʽʥʢʠ ʧʨʝʧʘʨʘʪʽʚ ʽ ʤʽʢʨʦʬʦʪʦʛʨʘʬʫʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʩʚʽʪʣʦʚʠʡ 

ʤʽʢʨʦʩʢʦʧ AxioStar Plus (Carl Zeiss, ʅʽʤʝʯʯʠʥʘ) ʪʘ Olympus BX63 (Olympus 

Corporation, ʗʧʦʥʽʷ), ʮʠʬʨʦʚʫ ʬʦʪʦʢʘʤʝʨʫ Olympus DP73 ʽ ʢʦʤʧôʶʪʝʨʥʫ ʧʨʦʛʨʘʤʫ 

CellSens Dimension (Olympus Soft Imaging Solution GmbH, ʅʽʤʝʯʯʠʥʘ), ʘ ʪʘʢʦʞ 

ʮʠʬʨʦʚʫ ʬʦʪʦʢʘʤʝʨʫ Canon PowerShot SX210 IS. ʈʦʟʧʦʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ 

ʦʪʨʠʤʘʥʠʭ ʟʦʙʨʘʞʝʥʴ 1600Ĭ1200 ʧʽʢʩʝʣʽʚ.  

 

2.7. ɽʣʝʢʪʨʦʥʥʦ-ʤʽʢʨʦʩʢʦʧʽʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʫʣʴʪʨʘʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʧʝʨʝʙʫʜʦʚ ʫ ʢʘʨʜʽʦʤʽʦʮʠʪʘʭ ʽ 

ʝʥʜʦʪʝʣʽʦʮʠʪʘʭ ʢʨʦʚʦʥʦʩʥʠʭ ʢʘʧʽʣʷʨʽʚ ʤʽʦʢʘʨʜʘ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ 

ʤʦʜʝʣʣʶ ɸʆ ʥʘ ʪʣʽ ʈɽʍɺ, ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ ʪʘ ʟʘ ʾʭ ʧʦʻʜʥʘʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʤʝʪʦʜ ʪʨʘʥʩʤʽʩʽʡʥʦʾ ʝʣʝʢʪʨʦʥʥʦʾ ʤʽʢʨʦʩʢʦʧʽʾ [280, 281]. 

ʊʚʘʨʠʥ ʚʠʚʦʜʠʣʠ ʟ ʝʢʩʧʝʨʠʤʝʥʪʫ ʰʣʷʭʦʤ ʜʝʢʘʧʽʪʘʮʽʾ ʥʘ 7 ʽ 30 ʜʦʙʫ ʧʽʩʣʷ 

ʟʘʚʜʘʥʠʭ ʚʧʣʠʚʽʚ ʽ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘʙʽʨ ʰʤʘʪʦʯʢʽʚ ʪʢʘʥʠʥ ʽ ʩʫʜʠʥ ʤʽʦʢʘʨʜʘ ʜʣʷ 

ʝʣʝʢʪʨʦʥʥʦ-ʤʽʢʨʦʩʢʦʧʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɿʘʙʽʨ ʟʜʽʡʩʥʶʚʘʣʠ ʤʝʪʦʜʦʤ ʚʠʩʽʯʝʥʥʷ ʡ ʟʘʥʫʨʝʥʥʷ ʪʢʘʥʠʥʠ ʫ ʬʽʢʩʘʪʦʨ ʙʝʟ 

ʧʦʧʝʨʝʜʥʴʦʾ ʟʘʛʘʣʴʥʦʾ ʚʘʩʢʫʣʷʨʥʦʾ ʨʝʧʝʨʬʫʟʽʾ [282]. ʉʝʨʮʝ ʪʚʘʨʠʥʠ ʰʚʠʜʢʦ 

ʧʝʨʝʥʦʩʠʣʠ ʚ ʧʝʨʚʠʥʥʠʡ ʬʽʢʩʘʪʦʨ ʜʣʷ ʚʽʜʤʠʚʘʥʥʷ, ʨʦʟʨʽʟʘʣʠ ʚ ʧʦʧʝʨʝʯʥʦʤʫ 
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ʥʘʧʨʷʤʢʫ ʧʦ ʚʽʥʮʝʚʽʡ ʙʦʨʦʟʥʽ ʽ ʚʠʜʽʣʝʥʫ ʢʨʘʥʽʘʣʴʥʫʶ ʯʘʩʪʠʥʫ (ʧʝʨʝʜʩʝʨʜʷ) 

ʧʦʜʽʣʷʣʠ ʥʘ ʰʤʘʪʦʯʢʠ ʨʦʟʤʽʨʦʤ 2ï3 ʤʤ3. ʇʦʧʝʨʝʜʥʶ ʬʽʢʩʘʮʽʶ ʧʨʦʚʦʜʠʣʠ ʚ 

ʛʣʶʪʘʨʦʚʦ-ʬʦʨʤʘʣʴʜʝʛʽʜʥʦʤʫ ʬʽʢʩʦʪʦʨʽ ʂʘʨʥʦʚʩʴʢʦʛʦ [283]. ʐʤʘʪʦʯʢʠ ʪʢʘʥʠʥʠ 

ʦʧʫʩʢʘʣʠ ʫ ʬʽʢʩʫʶʯʠʡ ʧʦʧʝʨʝʜʥʴʦ ʦʭʦʣʦʜʞʝʥʠʡ ʨʦʟʯʠʥ ʽ ʟʙʝʨʽʛʘʣʠ ʚ 

ʭʦʣʦʜʠʣʴʥʠʢʫ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 4Áʉ ʧʨʦʪʷʛʦʤ 5ï6 ʛʦʜʠʥ [284]. 

ʅʘʜʘʣʽ ʟʨʘʟʢʠ ʧʝʨʝʥʦʩʠʣʠ ʚ 1% ʟʘʙʫʬʝʨʝʥʠʡ ʨʦʟʯʠʥ (ʨʅ 7,2ï7,4) 

ʪʝʪʨʘʦʢʩʠʜʫ ʦʩʤʽʶ (OsO4) ʥʘ 3ï4 ʛʦʜʠʥʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 4Áʉ ʜʣʷ ʦʩʪʘʪʦʯʥʦʾ 

ʬʽʢʩʘʮʽʾ [281]. ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʯʘʩʫ ʬʽʢʩʘʮʽʾ ʧʨʦʚʦʜʠʣʠ ʟʥʝʚʦʜʥʝʥʥʷ ʪʢʘʥʠʥʠ ʚ 

ʩʧʠʨʪʘʭ ʟʨʦʩʪʘʶʯʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʡ ʘʮʝʪʦʥʽ, ʧʨʦʩʦʯʫʚʘʣʠ ʡ ʫʢʣʘʜʘʣʠ ʚ ʙʣʦʢʠ 

ʝʧʦʢʩʠʜʥʠʭ ʩʤʦʣ (ʝʧʦʥ-ʘʨʘʣʜʽʪ) ʟʘ ʩʪʘʥʜʘʨʪʥʠʤʠ ʤʝʪʦʜʠʢʘʤʠ [281, 285, 286]. 

ʇʦʣʽʤʝʨʠʟʘʮʽʶ ʙʣʦʢʽʚ ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʨʤʦʩʪʘʪʽ ʟʘ 60Áʉ ʧʨʦʪʷʛʦʤ ʜʚʦʭ ʜʽʙ. 

ɿ ʦʪʨʠʤʘʥʠʭ ʙʣʦʢʽʚ, ʥʘ ʫʣʴʪʨʘʤʽʢʨʦʪʦʤʽ ʋʄʊʇï3ʄ (çSELMIè, ʋʢʨʘʾʥʘ), 

ʚʠʛʦʪʦʚʣʷʣʠ ʫʣʴʪʨʘʪʦʥʢʽ ʟʨʽʟʠ, ʤʦʥʪʫʚʘʣʠ ʾʭ ʥʘ ʝʣʝʢʪʨʦʣʽʪʠʯʥʽ ʩʽʪʦʯʢʠ ʽ, ʧʽʩʣʷ 

ʢʦʥʪʨʘʩʪʫʚʘʥʥʷ ʮʠʪʨʘʪʦʤ ʩʚʠʥʮʶ, ʚʠʚʯʘʣʠ ʧʽʜ ʪʨʘʥʩʤʽʩʽʡʥʠʤ ʝʣʝʢʪʨʦʥʥʠʤ 

ʤʽʢʨʦʩʢʦʧʦʤ ɽʄɺï100 ɹʈ (çSELMIè, ʋʢʨʘʾʥʘ) ʟʘ ʥʘʧʨʫʛʠ 75 ʢɺ. ɯʜʝʥʪʠʬʽʢʘʮʽʶ 

ʦʨʛʘʥʦʾʜʽʚ ʽ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʦʜʠʣʠ ʟʛʽʜʥʦ ʟ ʧʦʩʽʙʥʠʢʦʤ [282, 287]. 

 

2.8. ʉʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

 

ʇʨʠ ʩʪʘʪʠʩʪʠʯʥʽʡ ʦʙʨʦʙʮʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʝʨʝʚʽʨʷʣʠ ʭʘʨʘʢʪʝʨ 

ʨʦʟʧʦʜʽʣʫ ʮʠʬʨʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʚʠʙʽʨʢʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ W-ʢʨʠʪʝʨʽʶ ʐʘʧʽʨʦ-

ʋʽʣʢʘ (ʜʣʷ ʚʠʙʽʨʦʢ ʟ ʢʽʣʴʢʽʩʪʶ ʤʝʥʰʝ 30 ʜʘʪ). ʇʦʨʽʚʥʷʥʥʷ ʩʝʨʝʜʥʽʭ ʘʨʠʬʤʝʪʠʯʥʠʭ 

ʟʥʘʯʝʥʴ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʨʘʤʝʪʨʠʯʥʦʛʦ t-ʢʨʠʪʝʨʽʶ ʉʪʴʶʜʝʥʪʘ ʜʣʷ 

ʥʝʟʘʣʝʞʥʠʭ ʚʠʙʽʨʦʢ [288, 289, 290]. ɺʽʜʤʽʥʥʦʩʪʽ ʚʚʘʞʘʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʤʠ 

ʧʨʠ p<0,05 (ʜʣʷ ʨʽʚʥʷ ʛʦʨʤʦʥʽʚ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ pÒ0,05). ʈʦʟʨʘʭʫʥʢʠ ʟʜʽʡʩʥʶʚʘʣʠ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʧʨʦʛʨʘʤ Excel, çʅʝʡʨʦʉʪʘʪè, çPast3è. 
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ʈʆɿɼɯʃ 3 

 

ɼɯʗ ʈʀʊʄɯʏʅʀʍ ɽʂʉʊʈɽʄɸʃʔʅʀʍ ʍʆʃʆɼʆɺʀʍ ɺʇʃʀɺɯɺ (ï120ʦʉ), 

ʂʈɯʆʂʆʅʉɽʈɺʆɺɸʅʀʍ ʗɼʈʆɺʄɯʉʅʀʍ ʂʃɯʊʀʅ ʂʆʈɼʆɺʆɰ ʂʈʆɺɯ ɯ ɰʍ 

ʇʆɭɼʅɸʅʅʗ ʅɸ ʉʊɸʅ ʅɽʁʈʆɻʋʄʆʈɸʃʔʅʆɰ ʈɽɻʋʃʗʎɯɰ 

ʉɽʈʎɽɺʆɻʆ ʈʀʊʄʋ ʄʆʃʆɼʀʍ ɯ ʉʊɸʈʀʍ ʑʋʈɯɺ ɿ ɸʃɯʄɽʅʊɸʈʅʀʄ 

ʆɾʀʈɯʅʅʗʄ 

 

ʉʪʘʥ ʦʨʛʘʥʽʟʤʫ ʚ ʮʽʣʦʤʫ ʽ ʡʦʛʦ ʙʘʣʘʥʩ ʟ ʟʦʚʥʽʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ ʙʘʛʘʪʦ ʚ 

ʯʦʤʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢʽʩʪʶ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʉʉʉ [245, 291], ʟʤʽʥʠ ʩʪʨʫʢʪʫʨʠ ʽ 

ʬʫʥʢʮʽʡ ʷʢʦʾ ʫ ʭʚʦʨʠʭ ʥʘ ʦʞʠʨʽʥʥʽ ʘʩʦʮʽʡʦʚʘʥʽ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ 

ʛʝʤʦʜʠʥʘʤʽʯʥʠʭ, ʤʝʪʘʙʦʣʽʯʥʠʭ ʽ ʟʘʧʘʣʴʥʠʭ ʟʨʫʰʝʥʴ ʚ ʩʣʽʜʩʪʚʽ ʥʘʜʤʽʨʥʦʛʦ 

ʥʘʢʦʧʠʯʝʥʥʷ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ [292]. ʈʠʪʤ ʩʝʨʮʷ ʻ ʽʥʜʠʢʘʪʦʨʦʤ ʨʝʘʢʮʽʡ ʦʨʛʘʥʽʟʤʫ 

ʥʘ ʨʽʟʥʽ ʧʦʜʨʘʟʥʠʢʠ ʟʦʚʥʽʰʥʴʦʛʦ ʽ ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [246, 293, 294, 295]. 

ʋ ʥʦʨʤʽ ʤʦʜʫʣʶʶʯʫ ʜʽʶ ʥʘ ʩʝʨʮʝʚʠʡ ʨʠʪʤ ʥʘʜʘʻ ɺʅʉ [266, 248]. ʉʠʤʧʘʪʠʯʥʠʡ 

ʚʽʜʜʽʣ ɺʅʉ ʩʪʠʤʫʣʶʻ ʨʦʙʦʪʫ ʩʝʨʮʷ, ʘ ʧʘʨʘʩʠʤʧʘʪʠʯʥʠʡ ï ʧʨʠʛʥʽʯʫʻ ʾʾ. ʋ ʩʚʦʶ 

ʯʝʨʛʫ ʎʅʉ ʢʦʥʪʨʦʣʶʻ ʨʽʚʝʥʴ ʘʢʪʠʚʥʦʩʪʽ ʩʠʤʧʘʪʠʯʥʦʛʦ ʽ ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʛʦ 

ʚʽʜʜʽʣʽʚ ʟʘ ʤʝʭʘʥʽʟʤʦʤ ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫ. ʊʽʩʥʠʡ ʩʠʤʙʽʦʟ ʩʠʤʧʘʪʠʯʥʦʛʦ, 

ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʛʦ ʚʽʜʜʽʣʽʚ ɺʅʉ ʽ ʛʫʤʦʨʘʣʴʥʠʭ ʚʧʣʠʚʽʚ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʷʛʥʝʥʥʷ 

ʦʧʪʠʤʘʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʘʜʘʧʪʘʮʽʾ ʦʨʛʘʥʽʟʤʫ ʜʦ ʤʽʥʣʠʚʠʭ ʫʤʦʚ ʚʥʫʪʨʽʰʥʴʦʛʦ ʽ 

ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [296, 297]. 

ʉʝʨʝʜʥʷ ʏʉʉ ʚʽʜʦʙʨʘʞʘʻ ʢʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ ʯʠʩʣʝʥʥʠʭ ʨʝʛʫʣʷʪʦʨʥʠʭ 

ʚʧʣʠʚʽʚ ʥʘ ʘʧʘʨʘʪ ʢʨʦʚʦʦʙʽʛʫ ʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚʞʝ ʩʬʦʨʤʦʚʘʥʦʛʦ ʚʝʛʝʪʘʪʠʚʥʦʛʦ 

ʛʦʤʝʦʩʪʘʟʫ, ʱʦ ʥʝ ʜʦʟʚʦʣʷʻ ʟʘ ʮʠʤ ʧʘʨʘʤʝʪʨʦʤ ʦʮʽʥʠʪʠ ʩʪʘʥ ʚʝʛʝʪʘʪʠʚʥʦʾ 

ʨʝʛʫʣʷʮʽʾ, ʩʪʫʧʽʥʴ ʧʝʨʝʚʘʞʘʥʥʷ ʩʠʤʧʘʪʠʯʥʠʭ ʘʙʦ ʧʘʨʘʩʠʤʧʘʪʠʯʥʠʭ ʚʧʣʠʚʽʚ ʥʘ 

ʩʝʨʮʝ [296]. ʊʦʤʫ, ʚ ʜʘʥʠʡ ʯʘʩ, ʜʣʷ ʦʮʽʥʢʠ ʪʦʥʫʩʫ ɺʅʉ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ɺʉʈ [298], ʷʢʝ ʜʦʟʚʦʣʷʻ ʢʽʣʴʢʽʩʥʦ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʫ 

ʘʢʪʠʚʥʽʩʪʴ ʚʝʛʝʪʘʪʠʚʥʠʭ ʮʝʥʪʨʽʚ ʧʦ ʾʭ ʚʧʣʠʚʫ ʥʘ ʬʫʥʢʮʽʶ ʩʠʥʫʩʦʚʦʛʦ ʚʫʟʣʘ. ɺ 

ʮʽʣʦʤʫ, ɺʉʈ ʚʽʜʦʙʨʘʞʘʻ ʥʝ ʪʽʣʴʢʠ ʙʽʦʤʝʭʘʥʽʢʫ ʩʝʨʮʷ, ʘ ʡ ʩʪʘʥ ʨʝʛʫʣʷʪʦʨʥʠʭ 

ʧʨʦʮʝʩʽʚ ʚ ʦʨʛʘʥʽʟʤʽ [251, 252, 262]. 
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ʋ ʟʚ'ʷʟʢʫ ʟ ʪʠʤ, ʱʦ ɺʅʉ ʚʠʢʦʥʫʻ ʽʥʪʝʛʨʘʪʠʚʥʫ ʨʦʣʴ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʨʦʮʝʩʽʚ ʘʜʘʧʪʘʮʽʾ ʽ ʧʦʚʝʜʽʥʢʠ ʣʶʜʠʥʠ [266], ʚʠʚʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʩʧʝʢʪʨʘʣʴʥʦʛʦ 

ʘʥʘʣʽʟʫ ɺʉʈ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʠʪʠ ʩʪʘʥ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʟʘʛʘʣʴʥʫ 

ʘʢʪʠʚʥʽʩʪʴ ʨʝʛʫʣʷʪʦʨʥʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʘʢʪʠʚʥʽʩʪʴ ʩʝʛʤʝʥʪʘʨʥʠʭ ʽ ʥʘʜʩʝʛʤʝʥʪʘʨʥʠʭ 

ʩʪʨʫʢʪʫʨ, ʘ ʟʥʘʯʠʪʴ ʽ ʘʜʘʧʪʘʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ ʦʨʛʘʥʽʟʤʫ [264, 295]. ɺʽʜʭʠʣʝʥʥʷ, ʱʦ 

ʚʠʥʠʢʘʶʪʴ ʚ ʩʠʩʪʝʤʘʭ ʨʝʛʫʣʷʮʽʾ ɺʉʈ, ʧʝʨʝʜʫʶʪʴ ʢʣʽʥʽʯʥʠʤ ʧʨʦʷʚʘʤ ʽ ʻ ʨʘʥʥʽʤʠ 

ʦʟʥʘʢʘʤʠ ʧʦʨʫʰʝʥʥʷ ʘʜʘʧʪʘʮʽʡʥʠʭ ʨʝʟʝʨʚʽʚ ʦʨʛʘʥʽʟʤʫ [246, 247, 250]. ɸʥʘʣʽʟ ɺʉʈ 

ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʮʽ ʚʽʜʭʠʣʝʥʥʷ ʽ ʤʘʻ ʚʘʞʣʠʚʝ ʧʨʦʛʥʦʩʪʠʯʥʝ ʪʘ ʜʽʘʛʥʦʩʪʠʯʥʝ 

ʟʥʘʯʝʥʥʷ ʧʨʠ ʦʙʩʪʝʞʝʥʥʽ ʷʢ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʣʶʜʝʡ, ʪʘʢ ʽ ʭʚʦʨʠʭ (ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʧʝʨʝʚʘʞʘʥʥʷ ʦʜʥʦʛʦ ʟ ʚʽʜʜʽʣʽʚ ɺʅʉ) [247]. 

ɼʦʩʣʽʜʞʝʥʥʷ ɺʉʈ ʟʘʩʥʦʚʘʥʝ ʥʘ ʚʠʤʽʨʽ (ʪʠʤʯʘʩʦʚʠʭ) ʽʥʪʝʨʚʘʣʽʚ ʤʽʞ R-

ʟʫʙʮʷʤʠ (RR-ʽʥʪʝʨʚʘʣʽʚ) ɽʂɻ ʽ ʧʦʙʫʜʦʚʽ ʥʘ ʾʭ ʦʩʥʦʚʽ ʨʠʪʤʦʛʨʘʤʠ ʟ ʧʦʜʘʣʴʰʠʤ ʾʾ 

ʘʥʘʣʽʟʦʤ ʨʽʟʥʠʤʠ ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ [252, 293, 299]. 

ʆʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ɺʉʈ ʻ 

ʟʘʛʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʩʧʝʢʪʨʘ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʾ ʨʝʛʫʣʷʮʽʾ ï ʊʈ [296, 299]. ɺʦʥʘ 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʫʤʘʨʥʫ ʘʢʪʠʚʥʽʩʪʴ ʚʩʽʭ ʨʝʛʫʣʷʪʦʨʥʠʭ ʣʘʥʦʢ ʦʨʛʘʥʽʟʤʫ. ɺʠʜʽʣʝʥʽ 

ʤʝʪʦʜʘʤʠ ʯʘʩʪʦʪʥʦʾ ʦʙʣʘʩʪʽ ʩʧʝʢʪʨʘʣʴʥʽ ʢʦʤʧʦʥʝʥʪʠ ʊʈ ɺʉʈ ʪʨʘʜʠʮʽʡʥʦ 

ʧʦʚ'ʷʟʫʶʪʴ ʟ ʧʦʪʫʞʥʦʩʪʷʤʠ ʚʽʜʧʦʚʽʜʥʠʭ ʨʝʛʫʣʷʪʦʨʥʠʭ ʣʘʥʦʢ [264]. 

ɽʬʝʨʝʥʪʥʘ ʚʘʛʫʩʥʘ ʘʢʪʠʚʥʽʩʪʴ ʚʚʘʞʘʻʪʴʩʷ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ 

ʚʠʩʦʢʦʯʘʩʪʦʪʥʠʭ ʢʦʣʠʚʘʥʴ (HF). ʅʘ ʧʦʪʫʞʥʽʩʪʴ HF ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʻ ʜʠʭʘʣʴʥʠʡ 

ʮʝʥʪʨ. ɼʠʭʘʣʴʥʽ ʷʜʨʘ ʽ ʷʜʨʘ ʙʣʫʢʘʶʯʠʭ ʥʝʨʚʽʚ ʟʥʘʭʦʜʷʪʴʩʷ ʧʦʨʫʯ ʚ ʩʪʦʚʙʫʨʽ 

ʤʦʟʢʫ, ʱʦ ʽ ʻ ʧʨʠʯʠʥʦʶ ʤʦʜʫʣʶʶʯʦʛʦ ʚʧʣʠʚʫ ʧʝʨʰʠʭ ʥʘ ʦʩʪʘʥʥʽ. ɹʝʟʧʦʩʝʨʝʜʥʷ 

ʧʽʜʧʦʨʷʜʢʦʚʘʥʽʩʪʴ ʜʠʭʘʣʴʥʦʛʦ ʮʝʥʪʨʫ ʢʽʨʢʦʚʠʤ ʬʫʥʢʮʽʷʤ ʦʧʦʩʝʨʝʜʢʦʚʫʻ ʧʨʷʤʽ 

ʮʝʥʪʨʘʣʴʥʽ ʚʧʣʠʚʠ ʥʘ ʩʝʨʮʝʚʠʡ ʩʧʝʢʪʨ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʥʘʯʝʥʥʷ ʩʧʝʢʪʨʘʣʴʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ ʚ ʮʴʦʤʫ ʜʽʘʧʘʟʦʥʽ ʩʚʽʜʯʠʪʴ ʧʨʦ ʘʢʪʠʚʥʽʩʪʴ ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʛʦ ʚʽʜʜʽʣʫ 

ɺʅʉ [252]. 

ʋ ʩʚʦʶ ʯʝʨʛʫ ʭʚʠʣʴʦʚʽ ʢʦʣʠʚʘʥʥʷ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʚ ʥʠʟʴʢʦʯʘʩʪʦʪʥʦʤʫ 

ʜʽʘʧʘʟʦʥʽ ʩʧʝʢʪʨʫ (LF) ʦʜʥʽ ʘʚʪʦʨʠ ʨʦʟʛʣʷʜʘʶʪʴ ʷʢ ʤʘʨʢʝʨ ʩʠʤʧʘʪʠʯʥʦʾ ʤʦʜʫʣʷʮʽʾ 

ʽ ʙʘʨʦʨʝʬʣʝʢʩʦʨʥʦʛʦ ʢʦʥʪʨʦʣʶ, ʪʦʜʽ ʷʢ ʽʥʰʽ ï ʚʚʘʞʘʶʪʴ ʡʦʛʦ ʧʦʢʘʟʥʠʢʦʤ, ʱʦ 

ʟʘʣʝʞʠʪʴ ʦʜʥʦʯʘʩʥʦ ʚʽʜ ʩʠʤʧʘʪʠʯʥʠʭ ʽ ʚʘʛʫʩʥʠʭ ʚʧʣʠʚʽʚ [260]. 
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ʌʦʨʤʫʚʘʥʥʷ ʭʚʠʣʴ ʚ ʜʫʞʝ ʥʠʟʴʢʦʯʘʩʪʦʪʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʩʧʝʢʪʨʘ (VLF) 

ʧʦʚ'ʷʟʫʶʪʴ ʟ ʪʝʨʤʦʨʝʛʫʣʷʮʽʻʶ, ʛʫʤʦʨʘʣʴʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʽ ʩʠʤʧʘʪʠʯʥʠʤ ʪʦʥʫʩʦʤ. 

ʇʦʪʫʞʥʽʩʪʴ ʜʽʘʧʘʟʦʥʫ ʽʤʦʚʽʨʥʦ ʦʙʫʤʦʚʣʝʥʘ ʚʧʣʠʚʦʤ ʥʝʩʝʛʤʝʥʪʘʨʥʠʭ ʚʽʜʜʽʣʽʚ 

ɺʅʉ, ʝʥʜʦʢʨʠʥʥʠʭ ʘʙʦ ʛʫʤʦʨʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʩʠʥʫʩʦʚʠʡ ʚʫʟʦʣ. ɭ ʜʘʥʽ, ʱʦ VLF 

ʽ HF ʻ ʯʫʪʣʠʚʠʤʠ ʽʥʜʠʢʘʪʦʨʘʤʠ ʫʧʨʘʚʣʽʥʥʷ ʤʝʪʘʙʦʣʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʽ ʜʦʙʨʝ 

ʚʜ̔ʦʙʨʘʞʘʶʪʴ ʝʥʝʨʛʦʜʝʬʽʮʠʪʥʽ ʩʪʘʥʠ [252]. 

ɿʥʠʞʝʥʥʷ ʟʥʘʯʝʥʴ ʊʈ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʤʝʥʰʝʥʥʷ ʘʜʘʧʪʘʮʽʡʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʽ 

ʥʠʟʴʢʫ ʩʪʽʡʢʽʩʪʴ ʦʨʛʘʥʽʟʤʫ ʜʦ ʩʪʨʝʩʫ [296, 299, 300]. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʦʧʫʙʣʽʢʦʚʘʥʦ ʙʝʟʣʽʯ ʨʦʙʽʪ [301, 302, 303, 304, 305, 

306, 307], ʧʨʠʩʚʷʯʝʥʠʭ ʟʤʽʥʘʤ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ʧʨʠ ʨʽʟʥʠʭ ʬʦʨʤʘʭ ʩʝʨʮʝʚʦ-

ʩʫʜʠʥʥʠʭ ʧʘʪʦʣʦʛʽʡ, ʯʘʩʪʦ ʘʩʦʮʽʡʦʚʘʥʠʭ ʟ ɸʆ [308]. ʇʨʠ ʨʦʟʚʠʪʢʫ ɸʆ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʙʫʜʦʚʘ ʭʘʨʘʢʪʝʨʫ ʽ ʰʚʠʜʢʦʩʪʽ ʦʙʤʽʥʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʦʨʛʘʥʽʟʤʽ, 

ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʧʽʜʪʨʠʤʢʫ ʧʦʩʪʽʡʥʦʾ ʤʘʩʠ ʪʽʣʘ [72, 309]. ʋ ʨʝʛʫʣʷʮʽʾ ʪʘʢʦʾ 

ʧʝʨʝʙʫʜʦʚʠ ʦʩʥʦʚʥʫ ʨʦʣʴ ʛʨʘʻ ʥʝʨʚʦʚʘ ʽ ʝʥʜʦʢʨʠʥʥʘ ʩʠʩʪʝʤʠ [5, 7, 60]. ʇʨʠ 

ʦʞʠʨʽʥʥʽ ʚ ʦʨʛʘʥʽʟʤʽ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʤʝʪʘʙʦʣʽʯʥʽ, ʛʦʨʤʦʥʘʣʴʥʽ, ʛʝʤʦʜʠʥʘʤʽʯʥʽ 

ʧʦʨʫʰʝʥʥʷ, ʱʦ ʚʠʢʣʠʢʘʶʪʴ ʩʪʨʫʢʪʫʨʥʽ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʤʽʥʠ ʩʝʨʮʝʚʦʛʦ ʤ'ʷʟʘ [11, 

75]. ʋ ʪʫʯʥʠʭ ʣʶʜʝʡ ʘʜʘʧʪʘʮʽʷ ʩʝʨʮʝʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʬʦʨʤʫʚʘʥʥʷ ʝʢʩʮʝʥʪʨʠʯʥʦʾ ʛʽʧʝʨʪʨʦʬʽʾ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ (ʃʐ), ʷʢʘ ʻ ʬʘʢʪʦʨʦʤ ʜʣʷ 

ʨʦʟʚʠʪʢʫ ʛʦʩʪʨʦʛʦ ʽʥʬʘʨʢʪʫ ʤʽʦʢʘʨʜʘ, ʟʘʩʪʽʡʥʦʾ ʩʝʨʮʝʚʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʽ ʨʘʧʪʦʚʦʾ 

ʩʤʝʨʪʽ [76, 78, 81, 82, 83]. 

ʇʦʧʝʨʝʜʥʽ ʨʦʙʦʪʠ, ʱʦ ʧʨʦʚʦʜʠʣʠʩʴ ʧʨʘʮʽʚʥʠʢʘʤʠ ʚʽʜʜʽʣʫ ʢʨʽʦʬʽʟʽʦʣʦʛʽʽ 

ɯʇʂʽʂ ʅɸʅ ʋʢʨʘʾʥʠ, ʧʦʢʘʟʘʣʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʈɽʍɺ ʽ ʽʥʰʠʭ ʪʠʧʽʚ 

ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʧʨʠ ʨʽʟʥʠʭ ʧʘʪʦʣʦʛʽʯʥʠʭ ʽ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʩʪʘʥʘʭ [15, 

103, 105, 111]. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʈɽʍɺ, ʙʫʜʫʯʠ ʩʫʯʘʩʥʠʤ ʬʽʟʽʦʪʝʨʘʧʝʚʪʠʯʥʠʤ 

ʥʝʽʥʚʘʟʠʚʥʠʤ ʤʝʪʦʜʦʤ, ʟʜʘʪʥʽ ʷʢʽʩʥʦ ʽ ʢʽʣʴʢʽʩʥʦ ʟʤʽʥʶʚʘʪʠ ʩʪʨʫʢʪʫʨʫ 

ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʠʭ ʚʧʣʠʚʽʚ ʥʘ ʤʽʦʢʘʨʜ, ʘ ʪʘʢʦʞ ʥʘʜʘʚʘʪʠ ʟʘʛʘʣʴʥʫ ʩʪʠʤʫʣʶʶʯʫ 

ʜʽʶ ʥʘ ʦʨʛʘʥʽʟʤ [15]. 

ʅʘʢʦʧʠʯʝʥʠʡ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʜʦʩʚʽʜ ʫʩʧʽʰʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʽ 

ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʂʂ [21, 23, 26] ʪʘ ʾʾ ʢʦʤʧʦʥʝʥʪʽʚ [194, 196, 197, 199, 

201] ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʨʽʟʥʦʛʦ ʨʦʜʫ ʧʘʪʦʣʦʛʽʡ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʠʧʫʩʪʠʪʠ 
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ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʗɺʂ ʂʂ ʷʢ ʧʨʦʬʽʣʘʢʪʠʯʥʦʛʦ ʟʘʩʦʙʫ ʚ 

ʢʦʤʧʣʝʢʩʥʽʡ ʪʝʨʘʧʽʾ ʟʘʭʚʦʨʶʚʘʥʴ, ʱʦ ʘʩʦʮʽʶʶʪʴʩʷ ʟ ɸʆ [310]. 

ʋ ʟʚ'ʷʟʢʫ ʟ ʚʠʱʝʚʠʢʣʘʜʝʥʠʤ, ʙʫʣʦ ʜʦʮʽʣʴʥʠʤ ʦʮʽʥʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʩʪʘʥʫ 

ʚʝʛʝʪʘʪʠʚʥʦʾ ʪʘ ʛʫʤʦʨʘʣʴʥʦʾ ʨʝʛʫʣʷʮʽʾ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ 

ʤʦʜʝʣʣʶ ɸʆ ʜʦ ʽ ʧʽʩʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʽ ʧʦʻʜʥʘʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʈɽʍɺ ʽ ʢʗɺʂ ʂʂ. 

 

3.1. ʆʩʦʙʣʠʚʦʩʪʽ ʩʪʘʥʫ ʚʝʛʝʪʘʪʠʚʥʦʾ ʨʝʛʫʣʷʮʽʾ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ 

ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ʘʣʽʤʝʥʪʘʨʥʦʛʦ ʦʞʠʨʽʥʥʷ ʥʘ ʪʣʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʠʪʤʽʯʥʠʭ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʭʦʣʦʜʦʚʠʭ ʚʧʣʠʚʽʚ 

 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʤʦʣʦʜʠʭ ʪʚʘʨʠʥ ʟ ʤʦʜʝʣʣʶ ɸʆ (ʨʠʩ. 3.1) ʤʘʣʦ ʤʽʩʮʝ 

ʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʟʘʛʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʩʧʝʢʪʨʘ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʾ 

ʨʝʛʫʣʷʮʽʾ ï ʊʈ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ ʱʫʨʽʚ ʙʝʟ ʦʞʠʨʽʥʥʷ 

(ʧʨʘʢʪʠʯʥʦ ʚ 2 ʨʘʟʠ). ʉʪʘʥ ʨʝʛʫʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤ ʮʠʭ ʪʚʘʨʠʥ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ 

ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʧʘʨʘʩʠʤʧʘʪʠʯʥʠʭ ʽ ʩʠʤʧʘʪʠʯʥʠʭ ʚʧʣʠʚʽʚ ʥʘ ʜʠʥʘʤʽʢʫ ʩʝʨʮʝʚʦʛʦ 

ʨʠʪʤʫ ʧʨʠ ʚʽʜʥʦʩʥʦʤʫ ʟʙʝʨʝʞʝʥʥʽ ʧʦʪʫʞʥʦʩʪʽ ʚ ʜʽʘʧʘʟʦʥʽ ʜʫʞʝ ʥʠʟʴʢʦʯʘʩʪʦʪʥʠʭ 

ʢʦʣʠʚʘʥʴ (VLF-ʢʦʤʧʦʥʝʥʪ ʜʦʤʽʥʫʚʘʚ ʥʘʜ ʚʠʩʦʢʦ ʽ ʥʠʟʴʢʦʯʘʩʪʦʪʥʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ 

LF ʽ HF), ʱʦ ʤʦʞʝ ʙʫʪʠ ʦʙʫʤʦʚʣʝʥʦ ʚʧʣʠʚʦʤ ʝʥʜʦʢʨʠʥʥʠʭ ʽ ʛʫʤʦʨʘʣʴʥʠʭ 

ʬʘʢʪʦʨʽʚ ʥʘ ʩʠʥʫʩʦʚʠʡ ʚʫʟʦʣ. 

ʄʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʚ ʤʽʨʫ ʨʦʟʚʠʪʢʫ ʽ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʧʘʪʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ ʚʝʛʝʪʘʪʠʚʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʝʨʮʝʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʧʝʨʝʭʦʜʫ ʨʝʛʫʣʷʮʽʾ ʥʘ ʧʦʚʽʣʴʥʠʡ ʛʫʤʦʨʘʣʴʥʦ-ʤʝʪʘʙʦʣʽʯʥʠʡ ʨʽʚʝʥʴ. 

ɺʞʝ ʧʽʩʣʷ 3 ʽ 6 ʩʝʘʥʩʽʚ ʈɽʍɺ (ʨʠʩ. 3.1) ʟʥʘʯʝʥʥʷ ʊʈ ʟʨʦʩʪʘʣʠ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʛʨʫʧʠ ʱʫʨʽʚ ʟ ɸʆ (ʚ 2,2 ʽ 2,7 ʨʘʟʠ) ʧʝʨʝʚʘʞʥʦ ʟʘ ʨʘʭʫʥʦʢ ʘʢʪʠʚʘʮʽʾ 

ɺʅʉ (ʥʘ ʩʧʝʢʪʨʦʛʨʘʤʽ ʚʽʜʟʥʘʯʘʣʦʩʷ ʟʙʽʣʴʰʝʥʥʷ ʧʠʪʦʤʦʾ ʚʘʛʠ LF ʽ HF-ʭʚʠʣʴ). ʋ ʮʽ 

ʪʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʨʽʚʝʥʴ ʊʈ ʧʨʘʢʪʠʯʥʦ ʚʽʜʧʦʚʽʜʘʚ ʧʦʢʘʟʥʠʢʘʤ ʛʨʫʧʠ 

ʢʦʥʪʨʦʣʶ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʫ ʤʦʣʦʜʠʭ ʪʚʘʨʠʥ, ʷʢʽ ʦʪʨʠʤʘʣʠ 6 ʧʨʦʮʝʜʫʨ ʈɽʍɺ 

(ʨʠʩ. 3.1), ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 3 ʩʝʘʥʩʽʚ ʦʭʦʣʦʜʞʝʥʥʷ, ʱʝ ʙʽʣʴʰ ʽʩʪʦʪʥʝ ʟʨʦʩʪʘʥʥʷ ʊʈ 

ʙʫʣʦ ʨʝʟʫʣʴʪʘʪʦʤ ʧʽʜʚʠʱʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʛʦ ʚʽʜʜʽʣʫ ɺʅʉ, ʥʘ ʪʣʽ 

ʥʝʟʤʽʥʥʦʛʦ ʪʦʥʫʩʫ ʩʠʤʧʘʪʠʯʥʦʛʦ ʚʽʜʜʽʣʫ. 
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ʈʠʩ. 3.1. ʇʦʢʘʟʥʠʢʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ɺʉʈ ʫ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ 

ɸʆ ʧʽʩʣʷ 3, 6, 9 ʩʝʘʥʩʽʚ ʈɽʍɺ, ʘ ʪʘʢʦʞ ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ ʧʽʩʣʷ ʦʩʪʘʥʥʴʦʾ 

ʧʨʦʮʝʜʫʨʠ ʦʭʦʣʦʜʞʝʥʥʷ. 

ʇʨʠʤʽʪʢʘ: * ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʢʦʥʪʨʦʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

(p<0,05); # ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʛʦ ʪʝʨʤʽʥʫ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ (p<0,05). 

ɸʥʘʣʽʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʧʦ ʚʧʣʠʚʫ ʈɽʍɺ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ 

ʩʠʩʪʝʤ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʾ ʨʝʛʫʣʷʮʽʾ ʫ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ ʧʽʩʣʷ 9 ʩʝʘʥʩʽʚ, ʘ ʪʘʢʦʞ 

ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ ʧʽʩʣʷ ʦʩʪʘʥʥʴʦʾ ʧʨʦʮʝʜʫʨʠ ʦʭʦʣʦʜʞʝʥʥʷ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ 

ʧʽʜʡʦʤ ʊʈ, ʷʢ ʱʦʜʦ ʧʦʢʘʟʥʠʢʽʚ ʢʦʥʪʨʦʣʶ (ʚ 3,19 ʽ 4,41 ʨʘʟʠ ʚʽʜʧʦʚʽʜʥʦ), ʪʘʢ ʽ 

ʪʚʘʨʠʥ ʟ ʦʞʠʨʽʥʥʷʤ (ʚ 5,67 ʽ 7,8 ʨʘʟʠ) (ʨʠʩ. 3.1). ɺ ʜʘʥʽ ʪʝʨʤʽʥʠ ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ 

ʊʈ ʚʽʜʙʫʚʘʣʦʩʷ ʟʘ ʨʘʭʫʥʦʢ ʩʪʠʤʫʣʷʮʽʾ ʜʽʷʣʴʥʦʩʪʽ ʚʝʛʝʪʘʪʠʚʥʠʭ ʮʝʥʪʨʽʚ, ʧʨʦ ʱʦ 

ʩʚʽʜʯʠʣʦ ʧʽʜʚʠʱʝʥʥʷ ʪʦʥʫʩʫ ʩʠʤʧʘʪʠʯʥʦʛʦ ʽ ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʛʦ ʚʽʜʜʽʣʽʚ ɺʅʉ. ʅʘ 

ʥʘʰʫ ʜʫʤʢʫ, ʜʘʥʽ ʟʤʽʥʠ, ʬʽʟʽʦʣʦʛʽʯʥʦ ʟʥʘʯʫʱʽ, ʦʩʢʽʣʴʢʠ ʧʦʤʽʨʥʝ ʧʝʨʝʚʘʞʘʥʥʷ 

ʧʘʨʘʩʠʤʧʘʪʠʯʥʠʭ ʚʧʣʠʚʽʚ ʥʘ ʜʠʥʘʤʽʢʫ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʻ ʦʜʥʠʤ ʟ ʬʘʢʪʦʨʽʚ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʩʪʽʡʢʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ 

ʩʠʩʪʝʤʠ, ʱʦ ʯʘʩʪʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴ ɸʆ. 

ʋ ʩʪʘʨʠʭ ʱʫʨʽʚ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʽʜʝʥʪʠʯʥʘ ʜʠʥʘʤʽʢʘ ʟʤʽʥʠ ʦʩʥʦʚʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ɺʉʈ, ʷʢ ʽ ʫ ʤʦʣʦʜʠʭ. ɼʣʷ ʢʦʥʪʨʦʣʴʥʠʭ ʪʚʘʨʠʥ ʟ 
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ʤʦʜʝʣʣʶ ɸʆ ʙʫʣʦ ʭʘʨʘʢʪʝʨʥʦ ʨʽʟʢʝ ʟʥʠʞʝʥʥʷ ʊʈ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ (ʚ 2,81 

ʨʘʟʠ) (ʨʠʩ. 3.2), ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʤʝʥʰʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʚʩʽʭ ʨʝʛʫʣʷʪʦʨʥʠʭ ʣʘʥʦʢ 

ʦʨʛʘʥʽʟʤʫ (ʥʘ ʩʧʝʢʪʨʦʛʨʘʤʽ ʟʤʝʥʰʫʚʘʚʩʷ ʧʠʪʦʤʘ ʚʘʛʘ LF, HF ʽ VLF-ʭʚʠʣʴ). 

 

ʈʠʩ. 3.2. ʇʦʢʘʟʥʠʢʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ɺʉʈ ʫ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ 

ɸʆ ʧʽʩʣʷ 3, 6, 9 ʩʝʘʥʩʫ ʈɽʍɺ, ʘ ʪʘʢʦʞ ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ ʧʽʩʣʷ ʦʩʪʘʥʥʴʦʾ 

ʧʨʦʮʝʜʫʨʠ ʦʭʦʣʦʜʞʝʥʥʷ. 

ʇʨʠʤʽʪʢʘ: * ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʢʦʥʪʨʦʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

(p<0,05); # ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʛʦ ʪʝʨʤʽʥʫ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ (p<0,05). 

ʇʽʩʣʷ 3 ʽ 6 ʩʝʘʥʩʽʚ ʈɽʍɺ (ʨʠʩ. 3.2) ʨʽʚʝʥʴ ʊʈ ʟʨʦʩʪʘʚ ʚʽʜʥʦʩʥʦ ʛʨʫʧʠ ʱʫʨʽʚ ʟ 

ɸʆ (ʚ 2,8 ʽ 2,9 ʨʘʟʠ) ʧʝʨʝʚʘʞʥʦ ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʚʠʱʝʥʥʷ ʪʦʥʫʩʫ ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʛʦ 

ʚʽʜʜʽʣʫ ɺʅʉ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʘʢʪʠʚʥʽʩʪʴ ʩʠʤʧʘʪʠʯʥʦʛʦ ʚʽʜʜʽʣʫ ʽ ʛʫʤʦʨʘʣʴʥʦ- 

ʤʝʪʘʙʦʣʽʯʥʦʾ ʣʘʥʢʠ ʨʝʛʫʣʷʮʽʾ ʟʤʽʥʶʚʘʣʘʩʷ ʥʝʟʥʘʯʥʦ. ʋ ʟʘʟʥʘʯʝʥʽ ʪʝʨʤʽʥʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʥʠʢʠ ʊʈ ʚʽʜʧʦʚʽʜʘʣʠ ʟʥʘʯʝʥʥʷʤ ʢʦʥʪʨʦʣʴʥʠʭ 

ʪʚʘʨʠʥ ʙʝʟ ʦʞʠʨʽʥʥʷ. ʇʽʩʣʷ 9 ʩʝʘʥʩʫ ʈɽʍɺ, ʘ ʪʘʢʦʞ ʫ ʚʽʜʜʘʣʝʥʽ ʪʝʨʤʽʥʠ 

ʩʧʦʩʪʝʨʝʞʝʥʴ (ʨʠʩ. 3.2) ʟʨʦʩʪʘʥʥʷ ʊʈ (ʷʢ ʱʦʜʦ ʧʦʢʘʟʥʠʢʽʚ ʢʦʥʪʨʦʣʶ ï ʚ 2,1 ʽ 2,37 

ʨʘʟʠ, ʪʘʢ ʽ ʪʚʘʨʠʥ ʟ ʦʞʠʨʽʥʥʷʤ ï ʚ 5,93 ʽ 6, 69 ʨʘʟʠ) ʙʫʣʦ ʨʝʟʫʣʴʪʘʪʦʤ ʘʢʪʠʚʘʮʽʾ 

ʜʽʷʣʴʥʦʩʪʽ ʚʝʛʝʪʘʪʠʚʥʠʭ ʮʝʥʪʨʽʚ, ʧʨʠʯʦʤʫ ʚ ʩʪʨʫʢʪʫʨʽ ʩʧʝʢʪʨʘ ʧʝʨʝʚʘʞʘʚ ʪʦʥʫʩ 

ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʛʦ ʚʽʜʜʽʣʫ ɺʅʉ. 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʥʘʤʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ɺʉʈ ʫ 

ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ ʜʦʟʚʦʣʷʶʪʴ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʥʝʪʨʠʚʘʣʘ ʜʽʷ 

ʨʠʪʤʽʯʥʦʛʦ ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ (ï120Áʉ) ʟʘʚʜʷʢʠ ʩʧʝʮʠʬʽʯʥʦʤʫ ʚʧʣʠʚʫ 

ʥʘ ʨʝʛʫʣʷʪʦʨʥʽ ʩʠʩʪʝʤʠ ʘʢʪʠʚʫʻ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʨʝʟʝʨʚʠ ʦʨʛʘʥʽʟʤʫ ʪʚʘʨʠʥ ʟ 

ʦʞʠʨʽʥʥʷʤ, ʪʠʤ ʩʘʤʠʤ ʧʽʜʚʠʱʫʶʯʠ ʡʦʛʦ ʘʜʘʧʪʘʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ. 

 

3.2. ʆʩʦʙʣʠʚʦʩʪʽ ʩʪʘʥʫ ʚʝʛʝʪʘʪʠʚʥʦʾ ʨʝʛʫʣʷʮʽʾ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ 

ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ʘʣʽʤʝʥʪʘʨʥʦʛʦ ʦʞʠʨʽʥʥʷ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ 

ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʷʜʨʦʚʤʽʩʥʠʭ ʢʣʽʪʠʥ ʢʦʨʜʦʚʦʾ ʢʨʦʚʽ 

 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ ʥʘʩʪʫʧʥʫ ʜʦʙʫ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʤʦʣʦʜʠʤ ʱʫʨʘʤ ʟ 

ʤʦʜʝʣʣʶ ɸʆ ʢʗɺʂ ʂʂ (ʨʠʩ. 3.3) ʨʽʚʝʥʴ ʊʈ ʟʥʘʯʥʦ ʟʨʦʩʪʘʚ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 

ʢʦʥʪʨʦʣʴʥʠʭ ʟʥʘʯʝʥʴ (ʧʨʘʢʪʠʯʥʦ ʚ 1,5 ʨʘʟʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ ʽ ʚ 2,7 ʨʘʟʠ 

ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ ʟ ʦʞʠʨʽʥʥʷʤ). ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʚʘʨʠʥ, ʷʢʠʤ ʧʨʦʚʦʜʠʣʠ 

ʧʨʦʮʝʜʫʨʠ ʈɽʍɺ ʧʽʜʡʦʤ ʊʈ ʚʽʜʙʫʚʘʚʩʷ ʟʘ ʨʘʭʫʥʦʢ ʘʢʪʠʚʘʮʽʾ ʷʢ ʚʝʛʝʪʘʪʠʚʥʠʭ 

ʮʝʥʪʨʽʚ (ʧʽʜʚʠʱʝʥʥʷ ʪʦʥʫʩʫ ʩʠʤʧʘʪʠʯʥʦʛʦ ʽ ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʛʦ ʚʽʜʜʽʣʫ ɺʅʉ), ʪʘʢ ʽ 

ʛʫʤʦʨʘʣʴʥʦʾ ʣʘʥʢʠ ʨʝʛʫʣʷʮʽʾ. 

ʇʨʦʚʝʜʝʥʠʡ ʥʘʤʠ ʩʧʝʢʪʨʘʣʴʥʠʡ ʘʥʘʣʽʟ ɺʉʈ ʫ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʟ ɸʆ ʯʝʨʝʟ 

ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʱʝ ʙʽʣʴʰ ʽʩʪʦʪʥʝ 

ʟʨʦʩʪʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʊʈ (ʚ 2,62 ʽ 2,5 ʨʘʟʠ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʢʦʥʪʨʦʣʶ, ʽ ʚ 4,67 ʽ 

4,49 ʨʘʟʠ ï ʜʦ ʢʦʥʪʨʦʣʶ ʟ ɸʆ) (ʨʠʩ. 3.3). ʇʦʟʠʪʠʚʥʠʤ ʤʦʤʝʥʪʦʤ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʻ 

ʪʦʡ ʬʘʢʪ, ʱʦ ʾʾ ʟʨʦʩʪʘʥʥʷ ʙʫʣʦ ʨʝʟʫʣʴʪʘʪʦʤ ʧʽʜʚʠʱʝʥʥʷ ʪʦʥʫʩʫ ʩʠʤʧʘʪʠʯʥʦʛʦ ʽ 

ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʛʦ ʚʽʜʜʽʣʫ ɺʅʉ, ʘ ʪʘʢʦʞ ʛʫʤʦʨʘʣʴʥʦʾ ʣʘʥʢʠ ʨʝʛʫʣʷʮʽʾ. 

ɿʛʽʜʥʦ ʟ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʠʤʠ [120, 149, 183, 192, 310] ʂʂ ʤʽʩʪʠʪʴ ʚ ʩʚʦʻʤʫ 

ʩʢʣʘʜʽ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ (ʛʦʨʤʦʥʠ, ʥʝʡʨʦʧʝʧʪʠʜʠ, 

ʮʠʪʦʢʽʥʠ, ʘʤʽʥʦʢʠʩʣʦʪʠ), ʱʦ ʽʤʦʚʽʨʥʦ ʧʦʷʩʥʶʻ ʤʦʞʣʠʚʠʡ ʤʝʭʘʥʽʟʤ ʧʽʜʚʠʱʝʥʥʷ 

ʘʢʪʠʚʥʦʩʪʽ ʛʫʤʦʨʘʣʴʥʦʾ ʣʘʥʢʠ ʨʝʛʫʣʷʮʽʾ ʫ ʪʚʘʨʠʥ ʥʘ ʪʣʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʗɺʂ ʂʂ. 
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ʈʠʩ. 3.3. ʇʦʢʘʟʥʠʢʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ɺʉʈ ʫ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ 

ɸʆ ʥʘ ʥʘʩʪʫʧʥʫ ʜʦʙʫ, ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ. 

ʇʨʠʤʽʪʢʘ: * ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʢʦʥʪʨʦʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

(p<0,05); # ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʛʦ ʪʝʨʤʽʥʫ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ (p<0,05). 

ʋ ʩʪʘʨʠʭ ʱʫʨʽʚ ʥʘ ʥʘʩʪʫʧʥʫ ʜʦʙʫ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʗɺʂ ʂʂ (ʨʠʩ 3.4) 

ʨʽʚʝʥʴ ʊʈ ʧʽʜʚʠʱʫʚʘʚʩʷ ʷʢ ʱʦʜʦ ʧʦʢʘʟʥʠʢʽʚ ʢʦʥʪʨʦʣʶ, ʪʘʢ ʽ ʢʦʥʪʨʦʣʴʥʠʭ ʪʚʘʨʠʥ ʟ 

ʤʦʜʝʣʣʶ ɸʆ (ʚ 1,5 ʽ 4,36 ʨʘʟʠ ʚʽʜʧʦʚʽʜʥʦ). ʇʽʜʡʦʤ ʊʈ ʩʫʧʨʦʚʦʜʞʫʚʘʚʩʷ 

ʟʙʘʣʘʥʩʦʚʘʥʦʶ ʘʢʪʠʚʘʮʽʻʶ ɺʅʉ ʽ ʛʫʤʦʨʘʣʴʥʦ-ʤʝʪʘʙʦʣʽʯʥʦʾ ʣʘʥʢʠ ʨʝʛʫʣʷʮʽʾ (ʥʘ 

ʩʧʝʢʪʨʦʛʨʘʤʽ ʚʽʜʟʥʘʯʘʣʦʩʷ ʟʙʽʣʴʰʝʥʥʷ ʧʠʪʦʤʦʾ ʚʘʛʠ LF, HF ʽ VLF-ʭʚʠʣʴ), ʪʦʙʪʦ 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʘʥʘʣʦʛʽʯʥʘ ʜʠʥʘʤʽʢʘ ʟʤʽʥ ʧʦʢʘʟʥʠʢʽʚ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ɺʉʈ, 

ʷʢ ʽ ʫ ʤʦʣʦʜʠʭ ʱʫʨʽʚ. 

ʋ ʚʽʜʜʘʣʝʥʽ ʪʝʨʤʽʥʠ ʜʦʩʣʽʜʞʝʥʴ (ʨʠʩ 3.4) (ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ ʧʽʩʣʷ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʗɺʂ ʂʂ) ʥʘʤʠ ʚʽʜʟʥʘʯʝʥʦ ʱʝ ʙʽʣʴʰ ʟʥʘʯʥʝ ʟʨʦʩʪʘʥʥʷ ʊʈ (ʚ 2,5 ʽ 2,2 

ʨʘʟʠ ʚʽʜʥʦʩʥʦ ʯʠʩʪʦʛʦ ʢʦʥʪʨʦʣʶ, ʚ 7 ʽ 6,2 ʨʘʟʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʦʜʝʣʣʶ ʦʞʠʨʽʥʥʷ) 

ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʚʠʱʝʥʥʷ ʪʦʥʫʩʫ ʩʠʤʧʘʪʠʯʥʦʛʦ ʽ ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʛʦ ʚʽʜʜʽʣʫ ɺʅʉ, ʘ 

ʪʘʢʦʞ ʛʫʤʦʨʘʣʴʥʦ ʾ ʣʘʥʢʠ ʨʝʛʫʣʷʮʽʾ, ʧʨʠʯʦʤʫ ʚ ʩʪʨʫʢʪʫʨʽ ʊʈ ʧʝʨʝʚʘʞʘʣʘ 

ʘʢʪʠʚʥʽʩʪʴ ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʛʦ ʚʽʜʜʽʣʫ ɺʅʉ. 
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ʈʠʩ. 3.4. ʇʦʢʘʟʥʠʢʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ɺʉʈ ʫ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ 

ɸʆ ʥʘ ʥʘʩʪʫʧʥʫ ʜʦʙʫ, ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ. 

ʇʨʠʤʽʪʢʘ: * ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʢʦʥʪʨʦʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

(p<0,05); # ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʛʦ ʪʝʨʤʽʥʫ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ (p<0,05). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ, ʪʘʢʽ ʷʢ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʚʘʛʘʣʴʥʠʭ, ʩʠʤʧʘʪʠʯʥʠʭ ʽ ʛʫʤʦʨʘʣʴʥʦ-ʤʝʪʘʙʦʣʽʯʥʠʭ ʚʧʣʠʚʽʚ ʥʘ ʜʠʥʘʤʽʢʫ 

ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ, ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʫ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ɸʆ ʥʘ ʪʣʽ 

ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ ʨʦʟʚʠʥʝʥʦ ʾʟʙʘʣʘʥʩʦʚʘʥʦʾ ʚʝʛʝʪʘʪʠʚʥʦʾ ʨʝʛʫʣʷʮʽʾ. 

 

3.3. ʆʩʦʙʣʠʚʦʩʪʽ ʧʦʻʜʥʘʥʦʾ ʜʽʾ ʨʠʪʤʽʯʥʠʭ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʭʦʣʦʜʦʚʠʭ 

ʚʧʣʠʚʽʚ ʽ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʷʜʨʦʚʤʽʩʥʠʭ ʢʣʽʪʠʥ ʢʦʨʜʦʚʦʾ ʢʨʦʚʽ ʥʘ 

ʧʦʢʘʟʥʠʢʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʤʦʣʦʜʠʭ ʽ 

ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ʘʣʽʤʝʥʪʘʨʥʦʛʦ ʦʞʠʨʽʥʥʷ 

 

ʗʢ ʟʘʟʥʘʯʘʣʦʩʷ ʨʘʥʽʰʝ, ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʽ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ʚ ʚʽʜʜʽʣʽ 

ʢʨʽʦʬʽʟʽʦʣʦʛʽʾ ɯʇʂʽʂ ʅɸʅ ʋʢʨʘʾʥʠ, ʧʦʢʘʟʘʣʠ [15, 103, 105, 111], ʱʦ ʦʩʥʦʚʥʠʤ 

ʤʝʭʘʥʽʟʤʦʤ ʧʦʟʠʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʨʠʪʤʽʯʥʦʛʦ ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʥʘ 

ʦʨʛʘʥʽʟʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ʻ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʥʠʢʥʦʩʪʽ ɻɽɹ ʜʣʷ 
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ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ (ʥʝʡʨʦʤʝʜʽʘʪʦʨʽʚ, ʢʘʪʝʭʦʣʘʤʽʥʽʚ, ʙʽʣʢʽʚ ʧʣʘʟʤʠ, 

ʛʦʨʤʦʥʽʚ). ɿʤʽʥʶʶʯʠ ʧʨʦʥʠʢʥʽʩʪʴ ɻɽɹ, ʈɽʍɺ ʩʪʠʤʫʣʶʶʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʫ 

ʘʢʪʠʚʥʽʩʪʴ ɺʅʉ, ʽ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʾʾ ʦʩʥʦʚʥʠʡ ʽʥʪʝʛʨʘʪʦʨ ï ʛʽʧʦʪʘʣʘʤʫʩ [107, 108, 

109, 110, 113]. 

ʆʩʢʽʣʴʢʠ ʦʜʠʥ ʟ ʤʝʭʘʥʽʟʤʽʚ ʜʽʾ ʂʂ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʥʘʷʚʥʽʩʪʶ ʚ ʾʾ ʩʢʣʘʜʽ 

ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ [115, 118, 129, 134, 200, 201], ʥʘʜʟʚʠʯʘʡʥʦ 

ʘʢʪʫʘʣʴʥʠʤ ʧʨʝʜʩʪʘʚʣʷʣʦʩʷ ʚʠʚʯʠʪʠ ʝʬʝʢʪʠ ʽ ʤʝʭʘʥʽʟʤʠ ʧʦʻʜʥʘʥʦʛʦ ʚʧʣʠʚʫ ʈɽʍɺ 

ʽ ʢʗɺʂ ʂʂ ʣʶʜʠʥʠ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʨʝʛʫʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ 

ʪʚʘʨʠʥ ʟ ʤʦʜʝʣʣʶ ɸʆ. ɺʩʪʘʥʦʚʣʝʥʦ [15], ʱʦ ʧʽʢ ʧʨʦʥʠʢʥʦʩʪʽ ɻɽɹ ʫ ʤʦʣʦʜʠʭ 

ʱʫʨʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʩʣʷ 6 ʧʨʦʮʝʜʫʨʠ ʦʭʦʣʦʜʞʝʥʥʷ, ʘ ʫ ʩʪʘʨʠʭ ï ʧʽʩʣʷ 9. ʋ 

ʟʚ'ʷʟʢʫ ʟ ʚʠʱʝʚʠʢʣʘʜʝʥʠʤ ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ ʤʦʣʦʜʠʤ ʱʫʨʘʤ ʟʜʽʡʩʥʶʚʘʣʠ ʧʽʩʣʷ 

6, ʘ ʩʪʘʨʠʤ ʧʽʩʣʷ 9 ʩʝʘʥʩʫ ʈɽʍɺ. 

ʇʨʦʚʝʜʝʥʠʡ ʩʧʝʢʪʨʘʣʴʥʠʡ ʘʥʘʣʽʟ ɺʉʈ ʫ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʥʘ ʪʣʽ ʧʦʻʜʥʘʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʈɽʍɺ ʽ ʢʗɺʂ ʂʂ ʧʦʢʘʟʘʚ, ʱʦ ʧʽʩʣʷ 3 ʩʝʘʥʩʫ ʨʠʪʤʽʯʥʦʛʦ 

ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ (ʨʠʩ. 3.5) ʟʥʘʯʝʥʥʷ ʊʈ ʟʥʘʯʫʱʝ ʥʝ ʟʤʽʥʶʚʘʣʠʩʷ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʢʦʥʪʨʦʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʇʽʩʣʷ 6 ʧʨʦʮʝʜʫʨʠ ʈɽʍɺ ʽ ʥʘ ʥʘʩʪʫʧʥʫ 

ʜʦʙʫ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ (ʨʠʩ. 3.5) ʨʽʚʝʥʴ ʊʈ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ 

ʟʙʽʣʴʰʫʚʘʚʩʷ ʷʢ ʱʦʜʦ ʢʦʥʪʨʦʣʶ, ʪʘʢ ʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʚʘʨʠʥʘʤʠ ʟ ʤʦʜʝʣʣʶ ɸʆ (ʚ 

2,2 ʽ 3,9 ʨʘʟʠ ʚʽʜʧʦʚʽʜʥʦ) ʚ ʨʝʟʫʣʴʪʘʪʽ ʘʢʪʠʚʘʮʽʾ ʚʝʛʝʪʘʪʠʚʥʠʭ ʮʝʥʪʨʽʚ (ʥʘ 

ʩʧʝʢʪʨʦʛʨʘʤʽ LF ʽ HF-ʭʚʠʣʽ ʧʝʨʝʚʘʞʘʣʠ ʥʘʜ VLF-ʭʚʠʣʷʤʠ). 

ʇʽʩʣʷ 9 ʩʝʘʥʩʽʚ ʈɽʍɺ ʽ ʯʝʨʝʟ 3 ʜʥʽ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ (ʨʠʩ. 3.5) ʤʘʣʘ 

ʤʽʩʮʝ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʥʘʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʊʈ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʦʧʝʨʝʜʥʽʭ ʪʝʨʤʽʥʽʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ (ʜʦ ʢʦʥʪʨʦʣʶ ʚ 3,4 ʨʘʟʠ, ʜʦ ʤʦʜʝʣʽ ʦʞʠʨʽʥʥʷ ʚ 6 

ʨʘʟʽʚ, ʜʦ 3 ʩʝʘʥʩʽʚ ʈɽʍɺ ʚ 3,5 ʨʘʟʠ, ʜʦ 6 ʩʝʘʥʩʽʚ ʈɽʍɺ ʚ 1,5 ʨʘʟʠ) ʧʝʨʝʚʘʞʥʦ ʟʘ 

ʨʘʭʫʥʦʢ ʧʽʜʚʠʱʝʥʥʷ ʪʦʥʫʩʫ ʩʠʤʧʘʪʠʯʥʦʛʦ ʽ ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʛʦ ʚʽʜʜʽʣʫ ɺʅʉ, ʧʨʠ 

ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʤʽʥʥʽʡ ʘʢʪʠʚʥʦʩʪʽ ʛʫʤʦʨʘʣʴʥʠʭ ʩʠʩʪʝʤ ʨʝʛʫʣʷʮʽʾ. 

ʇʨʦʩʪʝʞʫʚʘʣʘʩʷ ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʮʽʥʠʪʠ ʧʦʢʘʟʥʠʢʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ 

ɺʉʈ ʫ ʤʦʣʦʜʠʭ ʪʚʘʨʠʥ ʟ ʤʦʜʝʣʣʶ ɸʆ ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ ʧʽʩʣʷ ʈɽʍɺ ʽ 

ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʷʢʦʛʦ ʤʦʞʥʘ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʩʫʜʠʪʠ ʧʨʦ ʩʪʘʥ 

ʨʝʛʫʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤ. 
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ʈʠʩ. 3.5. ʇʦʢʘʟʥʠʢʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ɺʉʈ ʫ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ 

ɸʆ ʧʽʩʣʷ 3, 6, 9 ʩʝʘʥʩʫ ʈɽʍɺ, ʘ ʪʘʢʦʞ ʥʘ ʥʘʩʪʫʧʥʫ ʜʦʙʫ, ʯʝʨʝʟ 3 ʜʥʽ, ʪʠʞʜʝʥʴ ʽ 

ʤʽʩʷʮʴ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ. 

ʇʨʠʤʽʪʢʘ: * ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʢʦʥʪʨʦʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

(p<0,05); # ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʛʦ ʪʝʨʤʽʥʫ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ (p<0,05). 

ʋ ʚ̔ʜʜʘʣʝʥʽ ʪʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ï ʥʘ 7 ʜʦʙʫ ʽ ʯʝʨʝʟ ʤʽʩʷʮʴ (ʨʠʩ. 3.5) ʱʝ 

ʙʽʣʴʰ ʽʩʪʦʪʥʠʡ ʧʽʜʡʦʤ ʟʥʘʯʝʥʴ ʊʈ ʚʽʜʙʫʚʘʚʩʷ ʟʘ ʨʘʭʫʥʦʢ ʘʢʪʠʚʘʮʽʾ ɺʅʉ, ʚ ʪʦʡ ʯʘʩ 

ʷʢ ʨʽʚʝʥʴ ʛʫʤʦʨʘʣʴʥʦʾ ʨʝʛʫʣʷʮʽʾ ʥʝ ʟʤʽʥʶʚʘʚʩʷ (ʚ 4 ʽ 6 ʨʘʟʠ ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʴʥʠʭ 

ʱʫʨʽʚ, ʚ 7,15 ʽ 10,7 ʨʘʟʠ ʚʽʜʥʦʩʥʦ ʪʚʘʨʠʥ ʟ ɸʆ). ʋ ʩʪʨʫʢʪʫʨʽ ʊʈ ʙʽʣʴʰʦʶ ʤʽʨʦʶ 

ʧʝʨʝʚʘʞʘʚ ʪʦʥʫʩ ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʛʦ ʚʽʜʜʽʣʫ ɺʅʉ. ɼʘʥʽ ʟʤʽʥʠ ɺʉʈ ʫ ʤʦʣʦʜʠʭ 

ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ ʥʘ ʪʣʽ ʧʦʻʜʥʘʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʈɽʍɺ ʽ ʢʗɺʂ ʂʂ, ʥʘ ʥʘʰʫ 

ʜʫʤʢʫ, ʻ ʩʧʨʠʷʪʣʠʚʠʤʠ ʦʩʢʽʣʴʢʠ ʛʦʤʝʦʩʪʘʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʮʽʣʽʩʥʦʛʦ ʦʨʛʘʥʽʟʤʫ ʻ 

ʨʝʟʫʣʴʪʘʪʦʤ ʦʜʥʦʯʘʩʥʦʾ ʜʽʾ ʙʘʛʘʪʴʦʭ ʩʢʣʘʜʥʦ ʦʨʛʘʥʽʟʦʚʘʥʠʭ ʨʝʛʫʣʷʪʦʨʥʠʭ 

ʤʝʭʘʥʽʟʤʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʦʜʥʝ ʟ ʚʘʞʣʠʚʠʭ ʤʽʩʮʴ ʟʘʡʤʘʻ ʚʝʛʝʪʘʪʠʚʥʘ ʨʝʛʫʣʷʮʽʷ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʣʽʩʪʴ ʨʽʚʥʽʚ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ ʽ ʝʥʝʨʛʽʾ ʚ ʦʨʛʘʥʽʟʤʽ. 

ɺʽʜʦʤʦ, ʱʦ ʚ ʧʨʦʮʝʩʽ ʩʪʘʨʽʥʥʷ ʨʝʬʣʝʢʪʦʨʥʽ ʚʧʣʠʚʠ ʥʘ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʫ 

ʩʠʩʪʝʤʫ ʩʣʘʙʰʘʶʪʴ, ʤʘʻ ʤʽʩʮʝ ʜʝʟʽʥʪʝʛʨʘʮʽʷ ʨʽʟʥʠʭ ʨʽʚʥʽʚ ʚʝʛʝʪʘʪʠʚʥʦʾ ʨʝʛʫʣʷʮʽʾ 
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ʩʝʨʮʝʚʦʾ ʜʽʷʣʴʥʦʩʪʽ [28, 160, 311]. ʅʘʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʞʝ ʧʽʩʣʷ 3 ʩʝʘʥʩʽʚ 

ʈɽʍɺ ʫ ʩʪʘʨʠʭ ʪʚʘʨʠʥ ʟ ʤʦʜʝʣʣʶ ɸʆ (ʨʠʩ. 3.6) ʨʽʚʝʥʴ ʊʈ ʟʨʦʩʪʘʚ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ ʱʫʨʽʚ ʟ ʦʞʠʨʽʥʥʷʤ (ʚ 1,3 ʨʘʟʠ), ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʽʜʚʠʱʝʥʥʷ 

ʪʦʥʫʩʫ ʩʠʤʧʘʪʠʯʥʦʛʦ ʽ ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʛʦ ʚʽʜʜʽʣʫ ɺʅʉ, ʘ ʪʘʢʦʞ ʛʫʤʦʨʘʣʴʥʦʾ 

ʣʘʥʢʠ ʨʝʛʫʣʷʮʽʾ. 

 

ʈʠʩ. 3.6. ʇʦʢʘʟʥʠʢʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ɺʉʈ ʫ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ 

ɸʆ ʧʽʩʣʷ 3, 6, 9 ʩʝʘʥʩʫ ʈɽʍɺ, ʘ ʪʘʢʦʞ ʥʘ ʥʘʩʪʫʧʥʫ ʜʦʙʫ, ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ 

ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ. 

ʇʨʠʤʽʪʢʘ: * ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʱʦʜʦ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ 

(p<0,05); # ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʱʦʜʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʪʝʨʤʽʥʫ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ (p<0,05). 

ʇʽʩʣʷ 6 ʧʨʦʮʝʜʫʨʠ ʈɽʍɺ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʙʽʣʴʰʝʥʥʷ ʊʈ, ʷʢ ʧʦ ʚʽʜʥʦʰʝʥʥʶ 

ʜʦ ʢʦʥʪʨʦʣʶ (ʚ 1,6 ʨʘʟʠ), ʪʘʢ ʽ ʱʦʜʦ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ (ʚ 4,5 ʨʘʟʠ) (ʨʠʩ. 3.6). ɺ 

ʜʘʥʽ ʪʝʨʤʽʥʠ ʜʦʩʣʽʜʞʝʥʴ ʟʘʛʘʣʴʥʠʡ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʦʨʛʘʥʽʟʤʫ ʩʪʘʨʠʭ ʪʚʘʨʠʥ 

ʟ ɸʆ ʽʩʪʦʪʥʦ ʟʤʽʥʶʚʘʚʩʷ ʟʘʚʜʷʢʠ ʘʢʪʠʚʘʮʽʾ ʚʝʛʝʪʘʪʠʚʥʠʭ ʮʝʥʪʨʽʚ. ʅʘ ʩʧʝʢʪʨʦʛʨʘʤʽ 

ʮʝ ʧʽʜʪʚʝʨʜʞʫʚʘʣʦʩʷ ʟʙʽʣʴʰʝʥʥʷʤ ʧʠʪʦʤʦʾ ʚʘʛʠ ʚʠʩʦʢʦ ʽ ʥʠʟʴʢʦʯʘʩʪʦʪʥʠʭ ʭʚʠʣʴ 

(LF ʽ HF-ʢʦʤʧʦʥʝʥʪ). ɸʢʪʠʚʥʽʩʪʴ ʛʫʤʦʨʘʣʴʥʦ-ʤʝʪʘʙʦʣʽʯʥʦʾ ʣʘʥʢʠ ʨʝʛʫʣʷʮʽʾ (VLF-

ʢʦʤʧʦʥʝʥʪ) ʟʥʘʯʫʱʝ ʥʝ ʟʤʽʥʶʚʘʣʘʩʷ. 
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ʅʘ ʥʘʩʪʫʧʥʫ ʜʦʙʫ ʧʽʩʣʷ ʧʦʻʜʥʘʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 9 ʩʝʘʥʩʽʚ ʈɽʍɺ ʽ ʢʗɺʂ ʂʂ 

(ʨʠʩ. 3.6) ʚʽʜʟʥʘʯʘʣʘʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʨʦʩʪʘʥʥʷ ʊʈ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʦʧʝʨʝʜʥʽʭ 

ʩʝʘʥʩʽʚ ʦʭʦʣʦʜʞʝʥʥʷ ʧʝʨʝʚʘʞʥʦ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʪʦʥʫʩʫ ʩʠʤʧʘʪʠʯʥʦʛʦ ʽ 

ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʛʦ ʚʽʜʜʽʣʫ ɺʅʉ, ʧʨʠ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʤʽʥʥʽʡ ʘʢʪʠʚʥʦʩʪʽ 

ʛʫʤʦʨʘʣʴʥʠʭ ʩʠʩʪʝʤ ʨʝʛʫʣʷʮʽʾ. 

ʋ ʚʽʜʜʘʣʝʥʽ ʪʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʫ ʩʪʘʨʠʭ ʪʚʘʨʠʥ ʟ ɸʆ (ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ 

ʤʽʩʷʮʴ ʧʽʩʣʷ ʦʩʪʘʥʥʴʦʾ ʧʨʦʮʝʜʫʨʠ ʈɽʍɺ ʽ ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ), ʤʘʣʦ ʤʽʩʮʝ ʱʝ 

ʙʽʣʴʰ ʽʩʪʦʪʥʝ ʟʙʽʣʴʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʊʈ (ʚ 3,5 ʽ 4,9 ʨʘʟʠ ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ, ʚ 9,9 

ʽ 13,8 ʨʘʟʠ ʚʽʜʥʦʩʥʦ ʤʦʜʝʣʽ ɸʆ) ʟʘ ʨʘʭʫʥʦʢ ʘʢʪʠʚʘʮʽʾ ɺʅʉ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʨʽʚʝʥʴ 

ʛʫʤʦʨʘʣʴʥʦ-ʤʝʪʘʙʦʣʽʯʥʦʾ ʣʘʥʢʠ ʨʝʛʫʣʷʮʽʾ ʟʘʣʠʰʘʚʩʷ ʥʝʟʤʽʥʥʠʤ (ʨʠʩ. 3.6). ʋ 

ʩʪʨʫʢʪʫʨʽ ʊʈ ʧʝʨʝʚʘʞʘʚ ʪʦʥʫʩ ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʛʦ ʚʽʜʜʽʣʫ ɺʅʉ. ɿ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ 

ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ɺʅʉ ʫ ʩʪʘʨʠʭ ʪʚʘʨʠʥ ʟ ʤʦʜʝʣʣʶ ɸʆ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʟʥʠʞʝʥʥʷʤ ʘʜʘʧʪʘʮʽʡʥʦ-ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ 

ʦʨʛʘʥʽʟʤʫ, ʧʦʟʠʪʠʚʥʠʤ ʻ ʪʦʡ ʬʘʢʪ, ʱʦ ʥʘ ʪʣʽ ʧʦʻʜʥʘʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʈɽʍɺ ʽ 

ʢʗɺʂ ʂʂ ʧʽʜʡʦʤ ʩʧʝʢʪʨʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ, ʙʫʚ ʨʝʟʫʣʴʪʘʪʦʤ ʘʢʪʠʚʘʮʽʾ ʜʽʷʣʴʥʦʩʪʽ 

ʚʝʛʝʪʘʪʠʚʥʠʭ ʮʝʥʪʨʽʚ. 

ʄʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʧʦʻʜʥʘʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʈɽʍɺ ʽ ʢʗɺʂ ʂʂ ʟʜʘʪʥʝ 

ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʚʘʪʠ ʘʜʘʧʪʘʮʽʡʥʽ ʨʝʟʝʨʚʠ ʦʨʛʘʥʽʟʤʫ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ 

ʤʦʜʝʣʣʶ ɸʆ, ʪʘʢ ʷʢ ʩʧʨʠʷʻ ʧʝʨʝʭʦʜʫ ʧʨʦʮʝʩʫ ʫʧʨʘʚʣʽʥʥʷ ʩʝʨʮʝʚʠʤ ʨʠʪʤʦʤ ʟ 

ʧʦʚʽʣʴʥʦʛʦ ʛʫʤʦʨʘʣʴʥʦ-ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʨʽʚʥʷ ʥʘ ʰʚʠʜʢʠʡ ʚʝʛʝʪʘʪʠʚʥʠʡ ʨʽʚʝʥʴ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʻʜʥʘʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʠʪʤʽʯʥʦʛʦ ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ 

ʦʭʦʣʦʜʞʝʥʥʷ ʽ ʢʗɺʂ ʂʂ ʥʘʜʘʻ ʥʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʩʪʘʥ 

ʩʠʩʪʝʤ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʾ ʨʝʛʫʣʷʮʽʾ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ʦʞʠʨʽʥʥʷʤ ʽ ʟʜʘʪʥʝ 

ʪʨʠʚʘʣʠʡ ʯʘʩ ʟʙʝʨʽʛʘʪʠ çʤʦʣʦʜʫè ʨʠʪʤʽʢʫ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʠʭ ʚʧʣʠʚʽʚ ʥʘ ʦʨʛʘʥʽʟʤ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ. 

 

ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʨʦʟʜʽʣʫ 3 ʦʧʫʙʣʽʢʦʚʘʥʽ ʨʦʙʦʪʠ [312, 313, 314, 315, 316, 317, 

318, 319]. 

ʆʪʨʠʤʘʥʦ ʧʘʪʝʥʪ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ [320]. 
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ʈʆɿɼɯʃ 4 

 

ʆʎɯʅʂɸ ʃɯʇɯɼʅʆɻʆ ʇʈʆʌɯʃʖ ʉʀʈʆɺɸʊʂʀ ʂʈʆɺɯ ɯ ɺɸɻʆɺʀʍ 

ʇʆʂɸɿʅʀʂɯɺ ʄʆʃʆɼʀʍ ɯ ʉʊɸʈʀʍ ʑʋʈɯɺ ɿ ʄʆɼɽʃʃʖ 

ɸʃɯʄɽʅʊɸʈʅʆɻʆ ʆɾʀʈɯʅʅʗ ʇɯʉʃʗ ʈʀʊʄɯʏʅʀʍ ɽʂʉʊʈɽʄɸʃʔʅʀʍ 

ʍʆʃʆɼʆɺʀʍ ɺʇʃʀɺɯɺ (ï120ʦʉ), ɺɺɽɼɽʅʅʗ ʂʈɯʆʂʆʅʉɽʈɺʆɺɸʅʀʍ 

ʗɼʈʆɺʄɯʉʅʀʍ ʂʃɯʊʀʅ ʂʆʈɼʆɺʆɰ ʂʈʆɺɯ ʊɸ ɰʍ ʇʆɭɼʅɸʅʅʗ 

 

ʆʩʦʙʣʠʚʘ ʫʚʘʛʘ ʩʫʯʘʩʥʠʭ ʙʽʦʣʦʛʽʯʥʠʭ ʽ ʤʝʜʠʯʥʠʭ ʥʘʫʢ ʜʦ ʣʽʧʽʜʥʦʛʦ ʦʙʤʽʥʫ 

ʤʦʪʠʚʫʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤʠ ʤʽʨʢʫʚʘʥʥʷʤʠ: ʧʦ-ʧʝʨʰʝ, ʚʠʷʚʣʝʥʦ ʙʘʛʘʪʦ ʥʦʚʠʭ ʬʘʢʪʽʚ, 

ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʪʨʫʢʪʫʨʫ ʽ ʬʫʥʢʮʽʾ ʣʽʧʽʜʽʚ, ʾʭ ʨʦʣʴ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ʚ 

ʥʦʨʤʽ ʽ ʧʨʠ ʧʘʪʦʣʦʛʽʾ; ʧʦ-ʜʨʫʛʝ, ʜʠʩʣʽʧʦʧʨʦʪʝʽʥʝʤʽʾ ï ʧʦʨʫʰʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ 

ʦʙʤʽʥʫ ʨʽʟʥʠʭ ʬʦʨʤ ʣʽʧʽʜʽʚ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ ʪʘʢʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʷʢ ʘʪʝʨʦʩʢʣʝʨʦʟ, 

ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ 1 ʽ 2 ʪʠʧʫ ʪʘ, ʚʽʜʧʦʚʽʜʥʦ, ʾʭ ʫʩʢʣʘʜʥʝʥʴ: ʛʽʧʝʨʪʦʥʽʾ, ɯʍʉ, ʽʥʩʫʣʴʪʽʚ, 

ʽʥʬʘʨʢʪʽʚ, ʦʞʠʨʽʥʥʷ ʪʦʱʦ [35, 265, 267]. 

ʇʨʠ ɸʆ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʨʫʰʝʥʥʷ ʣʽʧʽʜʥʦʛʦ ʦʙʤʽʥʫ ʽ ʥʘʜʣʠʰʢʦʚʘ ʘʢʫʤʫʣʷʮʽʷ 

ʞʠʨʽʚ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʦʨʫʰʝʥʥʷ ʦʙʤʽʥʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʘʜʽʧʦʮʠʪʘʭ ʘʢʪʠʚʫʻʪʴʩʷ 

ʣʽʧʦʣʽʟ, ʚ ʢʨʦʚʽ ʧʽʜʚʠʱʫʻʪʴʩʷ ʨʽʚʝʥʴ ɺɾʂ ʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʝʢʪʦʧʽʯʥʝ 

ʥʘʢʦʧʠʯʝʥʥʷ ʣʽʧʽʜʽʚ ʫ ʧʝʯʽʥʮʽ, ʤ'ʷʟʘʭ, ʘ ʪʘʢʦʞ ɓ-ʢʣʽʪʠʥʘʭ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ 

[321]. ɺʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʝ ʥʘʢʦʧʠʯʝʥʥʷ ʊɻ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʨʠʯʠʥ 

ʚʠʥʠʢʥʝʥʥʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ ʽʥʩʫʣʽʥʫ ʚ ʪʢʘʥʠʥʘʭ, ʱʦ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʪʘʢʠʭ 

ʩʦʮʽʘʣʴʥʦ ʟʥʘʯʫʱʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʷʢ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ, ɯʍʉ, ɸɻ [322]. 

ʃʽʧʽʜʠ ï ʮʝ ʚʝʣʠʢʘ ʛʨʫʧʘ ʨʝʯʦʚʠʥ, ʷʢʘ ʦʙ'ʻʜʥʫʻʪʴʩʷ ʨʷʜʦʤ ʦʟʥʘʢ: ʥʝ 

ʨʦʟʯʠʥʷʻʪʴʩʷ ʫ ʚʦʜʽ, ʪʦʤʫ ʚ ʧʣʘʟʤʽ ʢʨʦʚʽ ʚʦʥʠ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʜʫʞʝ ʥʝʚʝʣʠʢʽʡ 

ʢʽʣʴʢʦʩʪʽ; ʨʦʟʯʠʥʥʽʩʪʴ ʚ ʥʝʧʦʣʷʨʥʠʭ ʨʦʟʯʠʥʥʠʢʘʭ (ʝʬʽʨʽ, ʭʣʦʨʦʬʦʨʤʽ, ʙʝʥʟʦʣ)̔; 

ʚʤʽʩʪʦʤ ʚʠʱʠʭ ʘʣʢʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ; ʧʦʙʫʜʦʚʦʶ ʟʘ ʪʠʧʦʤ ʩʢʣʘʜʥʠʭ ʝʬʽʨʽʚ (ʨʽʟʥʽ 

ʞʠʨʥʽ ʢʠʩʣʦʪʠ ʽ ʩʧʠʨʪʠ). ʃʽʧʽʜʠ ʚʠʢʦʥʫʶʪʴ ʩʚʦʾ ʬʫʥʢʮʽʾ, ʧʝʨʝʙʫʚʘʶʯʠ ʚ ʷʢʦʩʪʽ 

ʧʨʦʩʪʝʪʠʯʥʦʾ ʛʨʫʧʠ ʚ ʩʢʣʘʜʽ ʩʢʣʘʜʥʠʭ ʙʽʣʢʽʚ ï ʣʽʧʦʧʨʦʪʝʾʥʽʚ (ʃʇ). ʋ ʧʣʘʟʤʽ ʢʨʦʚʽ 

ʣʶʜʠʥʠ ʚʠʜʽʣʷʶʪʴ 4 ʦʩʥʦʚʥʽ ʢʣʘʩʠ ʣʽʧʽʜʽʚ: ʊɻ, ʬʦʩʬʦʣʽʧʽʜʠ (ʌʃ), ʞʠʨʥʽ ʢʠʩʣʦʪʠ 

(ɾʂ), ʍʉ ʽ ʡʦʛʦ ʝʬʽʨʠ [267]. 
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ʊɻ ï ʥʘʡʢʦʤʧʘʢʪʥʽʰʘ ʽ ʙʘʛʘʪʘ ʝʥʝʨʛʽʻʶ ʬʦʨʤʘ ʣʽʧʽʜʽʚ. ɺ ʜʘʥʠʡ ʯʘʩ ʦʧʠʩʘʥʽ 

ʪʨʠ ʦʩʥʦʚʥʽ ʰʣʷʭʠ ʨʝʘʢʮʽʡ ʫʪʚʦʨʝʥʥʷ ʊɻ: ʝʢʟʦʛʝʥʥʠʡ ʰʣʷʭ (ʥʘʜʭʦʜʞʝʥʥʷ ʟ ʾʞʝʶ), 

ʘ ʪʘʢʦʞ ʜʚʘ ʝʥʜʦʛʝʥʥʠʭ ï ʩʠʥʪʝʟ ʚ ʧʝʯʽʥʮʽ ʽ ʚ ʞʠʨʦʚʽʡ ʪʢʘʥʠʥʽ. ʊɻ 

ʪʨʘʥʩʧʦʨʪʫʶʪʴʩʷ ʚ ʧʣʘʟʤʫ ʃʇ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʞʠʨʦʚʽʡ ʪʢʘʥʠʥʽ, ʤ'ʷʟʘʭ ʽ ʪ.ʜ. 

ɻʦʣʦʚʥʘ ʬʫʥʢʮʽʷ ʊɻ ï ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʥʝʨʛʽʻʶ ʢʣʽʪʠʥʠ. ʇʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʊɻ ʚ 

ʩʠʨʦʚʘʪʮʽ ʤʦʞʝ ʙʫʪʠ ʚʠʢʣʠʢʘʥʦ ʦʞʠʨʽʥʥʷʤ, ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʧʝʯʽʥʢʠ, ʮʫʢʨʦʚʠʤ 

ʜʽʘʙʝʪʦʤ, ʘʣʢʦʛʦʣʽʟʤʦʤ ʪʘ ʽʥ. [35, 266]. 

ʅʦʨʤʠ ʚʤʽʩʪʫ ʊɻ ʚ ʧʣʘʟʤʽ ʢʨʦʚʽ ʜʣʷ ʣʶʜʠʥʠ: ʜʦ 1,7 ʤʤʦʣʴ/ʣ ï ʥʦʨʤʘʣʴʥʽ 

ʟʥʘʯʝʥʥʷ, 1,70ï2,25 ʤʤʦʣʴ/ʣ ï ʛʨʘʥʠʯʥʽ ʟʥʘʯʝʥʥʷ, 2,26ï5,64 ʤʤʦʣʴ/ʣ ï ʚʠʩʦʢʽ 

ʟʥʘʯʝʥʥʷ, >5,65 ʤʤʦʣʴ/ʣ ï ʜʫʞʝ ʚʠʩʦʢʽ ʟʥʘʯʝʥʥʷ [265]. 

ʌʃ ï ʩʢʣʘʜʥʽ ʩʪʨʫʢʪʫʨʠ, ʷʢʽ ʩʠʥʪʝʟʫʶʪʴʩʷ ʚ ʧʝʯʽʥʮʽ, ʘʢʪʠʚʥʦ ʙʝʨʫʯʠ ʫʯʘʩʪʴ 

ʚ ʦʙʤʽʥʽ ʍʉ ʽ ʊɻ. ʌʃ ʻ ʥʘʡʚʘʞʣʠʚʽʰʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʦʙʫʜʦʚʠ ʙʽʩʣʦʡʥʠʭ 

ʙʽʦʣʦʛʽʯʥʠʭ ʤʝʤʙʨʘʥ. 

ʍʉ ʻ ʦʙʦʚ'ʷʟʢʦʚʦʶ ʯʘʩʪʠʥʦʶ ʤʝʪʘʙʦʣʽʟʤʫ ʢʣʽʪʠʥ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʨʘʟʦʤ ʟ ʌʃ ʽ 

ʤʝʤʙʨʘʥʥʠʤʠ ʙʽʣʢʘʤʠ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʢʣʽʪʠʥʥʠʭ ʽ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ 

ʤʝʤʙʨʘʥ. ʄʽʞ ʧʝʯʽʥʢʦʶ, ʢʨʦʚ'ʶ ʽ ʪʢʘʥʠʥʘʤʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʪʽʡʥʠʡ ʦʙʤʽʥ ʍʉ. 

ɿʙʽʣʴʰʝʥʥʷ ʘʙʦ ʟʤʝʥʰʝʥʥʷ ʡʦʛʦ ʨʽʚʥʷ ʚʠʢʣʠʢʘʻ ʧʦʨʫʰʝʥʥʷ ʙʘʛʘʪʴʦʭ ʧʨʦʮʝʩʽʚ ʚ 

ʦʨʛʘʥʽʟʤʽ: ʧʨʠ ʥʘʜʣʠʰʢʫ ʍʉ ʚʣʘʩʪʠʚʦʩʪʽ ʤʝʤʙʨʘʥ ʟʤʽʥʶʶʪʴʩʷ ʥʘʩʪʽʣʴʢʠ, ʱʦ 

ʧʦʨʫʰʫʻʪʴʩʷ ʘʢʪʠʚʥʽʩʪʴ ʢʘʣʴʮʽʻʚʠʭ ʥʘʩʦʩʽʚ, ʥʘʩʪʘʻ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʢʣʽʪʠʥ 

ʢʘʣʴʮʽʻʤ, ʧʨʦʚʦʢʫʻʪʴʩʷ ʨʦʟʚʠʪʦʢ ʘʪʝʨʦʩʢʣʝʨʦʟʫ ʽ ɸɻ. ʇʘʪʦʛʝʥʥʠʤ ʻ ʽ ʜʝʬʽʮʠʪ ʍʉ: 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʨʠʟʠʢ ʧʫʭʣʠʥʥʠʭ ʽ ʚʽʨʫʩʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. 

ʅʦʨʤʠ ʚʤʽʩʪʫ ʍʉ ʚ ʢʨʦʚʽ ʜʣʷ ʣʶʜʠʥʠ: ʜʦ 5,2 ʤʤʦʣʴ/ʣ ï ʜʦʧʫʩʪʠʤʽ ʟʥʘʯʝʥʥʷ, 

5,2ï6,21 ʤʤʦʣʴ/ʣ ï ʛʨʘʥʠʯʥʽ ʟʥʘʯʝʥʥʷ, >6,24 ʤʤʦʣʴ/ʣ ï ʚʠʩʦʢʽ ʟʥʘʯʝʥʥʷ [267]. 

ʃʇ ï ʮʝ ʩʢʣʘʜʥʽ ʥʘʜʤʦʣʝʢʫʣʷʨʥʽ ʫʪʚʦʨʝʥʥʷ, ʦʩʥʦʚʥʦʶ ʬʫʥʢʮʽʻʶ ʷʢʠʭ ʻ 

ʪʨʘʥʩʧʦʨʪ ʣʽʧʽʜʽʚ ʚʽʜ ʤʽʩʮʷ ʾʭ ʫʪʚʦʨʝʥʥʷ (ʘʙʦ ʚʩʤʦʢʪʫʚʘʥʥʷ) ʜʦ ʤʽʩʮʷ ʫʪʠʣʽʟʘʮʽʾ ʟ 

ʧʦʜʘʣʴʰʠʤ ʚʠʜʘʣʝʥʥʷʤ ʥʘʜʣʠʰʢʫ ʣʽʧʽʜʽʚ (ʘʙʦ ʧʨʦʜʫʢʪʽʚ ʾʭ ʦʙʤʽʥʫ) ʟ ʪʢʘʥʠʥ ʚ 

ʧʝʯʽʥʢʫ. ʄʝʪʦʜʦʤ ʫʣʴʪʨʘʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ ʩʝʨʝʜ ʃʇ ʚʠʜʽʣʷʶʪʴ ʥʘʩʪʫʧʥʽ ʬʨʘʢʮʽʾ, 

ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʱʽʣʴʥʦʩʪʽ: ʍʄ ï ʥʘʡʣʝʛʰʽ ʯʘʩʪʢʠ, ʃʇʅʑ, ʃʇɼʅʑ, ʃʇʇʑ, 

ʃʇɺʑ ʽ ʃʇɼɺʑ. 
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ʍʄ ʻ ʦʩʥʦʚʥʦʶ ʪʨʘʥʩʧʦʨʪʥʦʶ ʬʦʨʤʦʶ ʝʢʟʦʛʝʥʥʠʭ ʞʠʨʽʚ. ʊɻ ʩʢʣʘʜʘʶʪʴ 

ʧʨʠʙʣʠʟʥʦ 90%, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʾʭ ʩʢʣʘʜʫ ʣʽʧʽʜʽʚ [35]. 

ʃʇʅʑ ï ʣʽʧʦʧʨʦʪʝʾʥʠ, ʥʘʡʙʽʣʴʰ ʙʘʛʘʪʽ ʝʬʽʨʘʤʠ ʍʉ ʽ ʍʉ, ʪʦʤʫ ʻ ʥʘʡʙʽʣʴʰ 

ʘʪʝʨʦʛʝʥʥʠʤʠ ʬʨʘʢʮʽʷʤʠ, ʩʪʚʦʨʶʶʯʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʍʉ ʚ ʢʨʦʚʽ. ʃʇʅʑ ï ʪʘʢ 

ʟʚʘʥʠʡ çʧʦʛʘʥʠʡ ʭʦʣʝʩʪʝʨʠʥè ï ʪʨʘʥʩʧʦʨʪʫʶʪʴ ʍʉ ʟ ʧʝʯʽʥʢʠ ʚ ʧʝʨʠʬʝʨʠʯʥʽ 

ʪʢʘʥʠʥʠ. ʃʇʅʑ ʻ ʛʦʣʦʚʥʠʤʠ ʧʝʨʝʥʦʩʥʠʢʘʤʠ ʍʉ ʚ ʬʦʨʤʽ ʡʦʛʦ ʝʬʽʨʽʚ. 

ʃʇɺʑ ï ʪʘʢ ʟʚʘʥʠʡ çʭʦʨʦʰʠʡ ʭʦʣʝʩʪʝʨʠʥè ï ʧʦʚ'ʷʟʘʥʠʡ ʟʽ ʟʚʦʨʦʪʥʠʤ 

ʪʨʘʥʩʧʦʨʪʦʤ ʍʉ ʚʽʜ ʧʝʨʠʬʝʨʠʯʥʠʭ ʪʢʘʥʠʥ ʚ ʧʝʯʽʥʢʫ, ʟʚʽʜʢʠ ʚʽʥ ʤʦʞʝ ʚʠʚʦʜʠʪʠʩʷ. 

ʃʇɺʑ ʩʠʥʪʝʟʫʶʪʴʩʷ ʚ ʧʝʯʽʥʮʽ ʽ, ʚ ʤʝʥʰʽʡ ʤʽʨʽ, ʚ ʢʠʰʢʽʚʥʠʢʫ. 

ɺʘʞʣʠʚʝ ʜʽʘʛʥʦʩʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʚʠʟʥʘʯʝʥʥʷ ʂɸ, ʷʢʠʡ ʧʦʢʘʟʫʻ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ çʧʦʛʘʥʦʛʦè ʽ çʭʦʨʦʰʦʛʦè ʍʉ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ, ʽʥʰʠʤʠ ʩʣʦʚʘʤʠ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʍʉʃʇʅʑ (ʘʪʝʨʦʛʝʥʥʽ ʣʽʧʽʜʠ) ʜʦ ʍʉʃʇɺʑ (ʘʥʪʠʘʪʝʨʦʛʝʥʥʽ) [27, 

202, 268, 323]. 

ʋ ʟʚ'ʷʟʢʫ ʟ ʚʠʱʝ ʚʠʢʣʘʜʝʥʠʤ ʜʦʮʽʣʴʥʠʤ ʙʫʣʦ ʦʮʽʥʠʪʠ ʣʽʧʽʜʥʠʡ ʧʨʦʬʽʣʴ 

ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ, ʘ ʪʘʢʦʞ ʜʠʥʘʤʽʢʫ ʟʤʽʥ ʚʘʛʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ 

ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ ʥʘ ʪʣʽ ʧʨʦʚʝʜʝʥʥʷ 9 ʧʨʦʮʝʜʫʨ ʈɽʍɺ, ʦʜʥʦʨʘʟʦʚʦʛʦ ʚʚʝʜʝʥʥʷ 

ʢʗɺʂ ʂʂ ʽ ʾʭ ʧʦʻʜʥʘʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

 

4.1. ʆʮʽʥʢʘ ʣʽʧʽʜʥʦʛʦ ʧʨʦʬʽʣʶ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ 

ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ʘʣʽʤʝʥʪʘʨʥʦʛʦ ʦʞʠʨʽʥʥʷ ʜʦ ʽ ʧʽʩʣʷ ʨʠʪʤʽʯʥʠʭ 

ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʭʦʣʦʜʦʚʠʭ ʚʧʣʠʚʽʚ, ʚʚʝʜʝʥʥʷ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʷʜʨʦʚʤʽʩʥʠʭ 

ʢʣʽʪʠʥ ʢʦʨʜʦʚʦʾ ʢʨʦʚʽ ʽ ʾʭ ʧʦʻʜʥʘʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

 

ʅʝ ʚʠʢʣʠʢʘʻ ʩʫʤʥʽʚʫ ʪʦʡ ʬʘʢʪ, ʱʦ ʣʽʧʽʜʠ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʷʢ ʣʶʜʠʥʠ, ʪʘʢ ʽ ʪʚʘʨʠʥ, ʦʩʢʽʣʴʢʠ ʜʠʩʣʽʧʽʜʝʤʽʷ ʻ ʬʘʢʪʦʨʦʤ 

ʨʠʟʠʢʫ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʥʘʷʚʥʽʩʪʴ ʽ ʩʪʫʧʽʥʴ ʪʷʞʢʦʩʪʽ ʨʷʜʫ ʟʘʭʚʦʨʶʚʘʥʴ [321]. ɿʛʽʜʥʦ 

ʟ̔  ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʜʘʥʠʤʠ ʧʦʨʫʰʝʥʥʷ ʣʽʧʽʜʥʦʛʦ ʦʙʤʽʥʫ ʫ ʣʶʜʝʡ ʟ ʩʝʨʮʝʚʦ-

ʩʫʜʠʥʥʦʶ ʧʘʪʦʣʦʛʽʻʶ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚ 40ï85% ʚʠʧʘʜʢʽʚ [265, 267]. 

ʅʘʤʠ ʚʩʪʘʥʦʚʣʝʥʦ (ʪʘʙʣ. 4.1), ʱʦ ʫ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ ʚʤʽʩʪ ɿʍ, 

ʊɻ ʽ ʍʉʃʇʅʑ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʟʙʽʣʴʰʫʚʘʚʩʷ ʚ ʧʦʨʽʚʥʷʥʥʽ 
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ʟ ʢʦʥʪʨʦʣʴʥʠʤʠ ʪʚʘʨʠʥʘʤʠ ʙʝʟ ʦʞʠʨʽʥʥʷ (ʚ 1,9 ʨʘʟ, ʚ 1,7 ʽ 2,2 ʨʘʟʠ ʚʽʜʧʦʚʽʜʥʦ). 

ʇʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʘʪʝʨʦʛʝʥʥʠʭ ʬʨʘʢʮʽʡ ʣʽʧʽʜʽʚ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ 

ʟʙʽʣʴʰʝʥʥʷʤ ʨʽʚʥʷ ʍʉʃʇɺʑ (çʭʦʨʦʰʦʛʦ ʭʦʣʝʩʪʝʨʠʥʫè) (ʚ 1,7 ʨʘʟʠ). ʂɸ ʪʘʢʦʞ 

ʙʫʚ ʟʥʘʯʫʱʝ ʚʠʱʝ, ʥʽʞ ʫ ʢʦʥʪʨʦʣʴʥʠʭ ʪʚʘʨʠʥ. ʆʪʨʠʤʘʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ 

ʩʚʽʜʯʠʣʠ ʧʨʦ ʪʝ, ʱʦ ʨʦʟʚʠʪʦʢ ʦʞʠʨʽʥʥʷ ʩʧʨʠʷʚ ʚʠʥʠʢʥʝʥʥʶ ʛʽʧʝʨʣʽʧʽʜʝʤʽʾ, ʷʢʘ 

ʽʩʪʦʪʥʦ ʧʽʜʩʠʣʶʻ ʘʪʝʨʦʛʝʥʥʠʡ ʨʠʟʠʢ. 

ʅʘ ʥʘʩʪʫʧʥʫ ʜʦʙʫ ʽ ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʧʽʩʣʷ 9 ʩʝʘʥʩʽʚ ʈɽʍɺ (ʪʘʙʣ. 4.1) ʚ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ ʨʽʚʝʥʴ ɿʍ, ʍʉʃʇʅʑ ʽ ʂɸ ʽʩʪʦʪʥʦ 

ʟʥʠʞʫʚʘʚʩʷ ʷʢ ʱʦʜʦ ʧʦʢʘʟʥʠʢʽʚ ʢʦʥʪʨʦʣʶ (ʚ 1,75 ʨʘʟʠ, ʚ 8,1 ʽ 4,3 ʨʘʟʠ ʚʽʜʧʦʚʽʜʥʦ), 

ʪʘʢ ʽ ʪʚʘʨʠʥ ʟ ʦʞʠʨʽʥʥʷʤ (ʚ 3,4 ʨʘʟʠ, ʘ ʪʘʢʦʞ ʚ 17,5 ʽ 5,1 ʨʘʟʠ ʚʽʜʧʦʚʽʜʥʦ). ʇʨʠ 

ʮʴʦʤʫ ʚʤʽʩʪ ʊɻ, ʍʉʃʇɺʑ ʽ ʍʉʃʇɼʅʑ ʟʥʘʯʫʱʝ ʥʝ ʟʤʽʥʶʚʘʚʩʷ. ʏʝʨʝʟ ʤʽʩʷʮʴ 

ʧʽʩʣʷ ʦʩʪʘʥʥʴʦʾ ʧʨʦʮʝʜʫʨʠ ʦʭʦʣʦʜʞʝʥʥʷ ʥʘ ʪʣʽ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʍʉʃʇɺʑ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʢʦʥʪʨʦʣʶ (ʚ 1,47 ʨʘʟʠ) ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʟʤʝʥʰʫʚʘʣʘʩʷ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʘʪʝʨʦʛʝʥʥʠʭ ʬʨʘʢʮʽʡ ʣʽʧʽʜʽʚ (ɿʍ, ʍʉʃʇʅʑ) ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ 

ʪʚʘʨʠʥ ʟ ɸʆ (ʚ 1,4 ʽ 1,6 ʨʘʟʠ ʚʽʜʧʦʚʽʜʥʦ). 

ɺʚʝʜʝʥʥʷ ʤʦʣʦʜʠʤ ʱʫʨʘʤ ʟ ʤʦʜʝʣʣʶ ɸʆ ʢʗɺʂ ʂʂ ʪʘʢʦʞ 

ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʟʤʽʥʘʤʠ ʧʦʢʘʟʥʠʢʽʚ ʣʽʧʽʜʦʛʨʘʤʠ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ (ʪʘʙʣ. 4.1). 

ʊʘʢ ʥʘ ʥʘʩʪʫʧʥʫ ʜʦʙʫ, ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʗɺʂ ʂʂ ʚʤʽʩʪ 

ɿʍ, ʍʉʃʇʅʑ ʽ ʂɸ (ʯʝʨʝʟ ʪʠʞʜʝʥʴ) ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʟʥʠʞʫʚʘʣʠʩʷ ʱʦʜʦ 

ʪʚʘʨʠʥ ʟ ʦʞʠʨʽʥʥʷʤ (ʚ 1,95, 2,1 ʽ 3,2 ʨʘʟʠ ʚʽʜʧʦʚʽʜʥʦ), ʥʘʙʣʠʞʘʶʯʠʩʴ ʜʦ 

ʧʦʢʘʟʥʠʢʽʚ ʢʦʥʪʨʦʣʶ. ʋ ʩʚʦʶ ʯʝʨʛʫ ʨʽʚʝʥʴ ʍʉʃʇɺʑ ʪʘʢʦʞ ʟʥʘʯʫʱʝ 

ʟʤʝʥʰʫʚʘʚʩʷ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʦʢʘʟʥʠʢʽʚ ʪʚʘʨʠʥ ʟ ʦʞʠʨʽʥʥʷʤ ʚ ʫʩʽ ʪʝʨʤʽʥʠ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ (ʚ 1,9 ʨʘʟʠ ʥʘ ʥʘʩʪʫʧʥʫ ʜʦʙʫ, ʚ 1,7 ʨʘʟʠ ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ ʚ 2,2 ʨʘʟʠ 

ʯʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ ʦʜʥʦʨʘʟʦʚʦʛʦ ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ). 

ɸʥʘʣʦʛʽʯʥʘ ʜʠʥʘʤʽʢʘ ʟʤʽʥ ʣʽʧʽʜʥʦʛʦ ʧʨʦʬʽʣʶ ʫ ʤʦʣʦʜʠʭ ʪʚʘʨʠʥ ʤʘʣʘ ʤʽʩʮʝ 

ʧʽʩʣʷ ʧʦʻʜʥʘʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʈɽʍɺ ʽ ʢʗɺʂ ʂʂ. ʋ ʚʩʽ ʪʝʨʤʽʥʠ ʜʦʩʣʽʜʞʝʥʴ (ʥʘ 

ʥʘʩʪʫʧʥʫ ʜʦʙʫ, ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ) ʢʦʥʮʝʥʪʨʘʮʽʷ ɿʍ, ʍʉʃʇʅʑ ʽ ʚʽʜʧʦʚʽʜʥʦ 

ʂɸ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʟʤʝʥʰʫʚʘʣʘʩʷ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʢʦʥʪʨʦʣʶ ʽ ʙʽʣʴʰʦʶ 

ʤʽʨʦʶ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʚʘʨʠʥʘʤʠ ʟ ʤʦʜʝʣʣʶ ɸʆ. 
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ʄʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʩʘʤʦʩʪʽʡʥʝ ʽ ʧʦʻʜʥʘʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʈɽʍɺ ʽ ʢʗɺʂ 

ʂʂ ʫ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʟ ɸʆ ʟʘ ʨʘʭʫʥʦʢ ʘʢʪʠʚʽʟʘʮʽʾ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʧʝʯʽʥʮʽ, 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʚʠʪʢʫ ʥʦʨʤʦʣʽʧʽʜʝʤʽʾ ʚ ʨʝʟʫʣʴʪʘʪʽ ʥʦʨʤʘʣʽʟʘʮʽʾ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʢʦʨʠʩʥʠʭ ʬʨʘʢʮʽʡ ʣʽʧʽʜʽʚ ʽ ʘʪʝʨʦʛʝʥʥʠʭ. 

ʊʘʙʣʠʮʷ 4.1 

ʃʽʧʽʜʥʠʡ ʧʨʦʬʽʣʴ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ ʜʦ ʽ ʧʽʩʣʷ ʈɽʍɺ, ʚʚʝʜʝʥʥʷ 

ʢʗɺʂ ʂʂ ʽ ʾʭ ʧʦʻʜʥʘʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ɻʨʫʧʘ 

ʪʚʘʨʠʥ 

ɿʍ 

ʤʤʦʣʴ/ʣ 

ʍʉʃʇɺʑ 

ʤʤʦʣʴ/ʣ 

ʊɻ 

ʤʤʦʣʴ/ʣ 

ʍʉʃʇʅʑ 

ʤʤʦʣʴ/ʣ 

ʍʉʃʇɼʅʑ 

ʤʤʦʣʴ/ʣ 

ʂɸ 

 

ʂʦʥʪʨʦʣʴ 4,41Ñ0,29 1,77Ñ0,11 0,64Ñ0,02 2,34Ñ0,21 0,30Ñ0,01 1,49Ñ0,09 

ʂʦʥʪʨʦʣʴ+

ɸʆ 

8,58Ñ1,11 2,99Ñ0,81 1,09Ñ0,01 5,09Ñ0,61 0,50Ñ0,03 1,72Ñ0,41 

ɸʆ+9 ʩʝʘʥʩʽʚ ʈɽʍɺ 

1 ʜʝʥʴ 2,52Ñ0,241,2 1,88Ñ0,17 1,58Ñ0,85 0,29Ñ0,081,2 0,36Ñ0,02 0,34Ñ0,001,2 

7 ʜʥʽʚ  3,36Ñ0,241,2 2,39Ñ0,40 0,94Ñ0,22 0,55Ñ0,061,2 0,43Ñ0,10 0,43Ñ0,141,2 

1 ʤʽʩʷʮʴ  6,13Ñ1,072 2,61Ñ0,002 0,77Ñ0,06 3,17Ñ1,042 0,36Ñ0,03 1,35Ñ0,41 

ɸʆ+ʢʗɺʂ ʂʂ 

1 ʜʝʥʴ 4,40Ñ0,752 1,51Ñ0,262 0,84Ñ0,15 2,50Ñ0,832 0,38Ñ0,07 1,92Ñ0,53 

7 ʜʥʽʚ  2,60Ñ0,201,2 1,71Ñ0,142 0,91Ñ0,09 0,48Ñ0,061,2 0,42Ñ0,04 0,53Ñ0,071,2 

1 ʤʽʩʷʮʴ 3,01Ñ0,172 1,33Ñ0,202 0,79Ñ0,07 1,32Ñ0,382 0,36Ñ0,03 1,42Ñ0,54 

ɸʆ+ʈɽʍɺ+ʢʗɺʂ ʂʂ 

1 ʜʝʥʴ 2,99Ñ0,051,2 2,31Ñ0,142 0,79Ñ0,10 0,32Ñ0,091,2 0,36Ñ0,04 0,30Ñ0,061,2 

7 ʜʥʽʚ 5,08Ñ0,342 2,13Ñ0,782 0,99Ñ0,22 2,49Ñ0,572 0,45Ñ0,10 1,49Ñ0,49 

1 ʤʽʩʷʮʴ 4,41Ñ0,212 1,89Ñ0,022 0,90Ñ0,10 2,11Ñ0,192 0,42Ñ0,05 1,33Ñ0,14 

ʇʨʠʤʽʪʢʘ: 1 ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʛʨʫʧʠ ʢʦʥʪʨʦʣʶ; 2 ï 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʛʨʫʧʠ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ (ʨ<0,05). 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʩʪʘʨʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʚʘʨʠʥ ʙʝʟ ʦʞʠʨʽʥʥʷ 

ʨʽʚʝʥʴ ɿʍ, ʊɻ, ʍʉʃʇʅʑ ʽ ʚʽʜʧʦʚʽʜʥʦ ʂɸ ʙʫʚ ʚʠʱʝ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʦʣʦʜʠʤʠ (ʚ 

1,53; 1,23; 2,17 ʽ 2,75 ʨʘʟʠ), ʘ ʍʉʃʇɺʑ ï ʥʠʞʯʝ ʚ 1,3 ʨʘʟʠ (ʪʘʙʣ. 4.1, 4.2). ɼʘʥʠʡ 
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ʬʘʢʪ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʪʠʤ, ʱʦ ʚʽʢʦʚʽ ʧʦʨʫʰʝʥʥʷ ʘʜʘʧʪʘʮʽʾ ʪʘ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʾ 

ʨʝʛʫʣʷʮʽʾ ʨʷʜʫ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ ʚʠʢʣʠʢʘʶʪʴ ʟʥʘʯʥʽ ʟʤʽʥʠ ʤʝʪʘʙʦʣʽʯʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʥʝʦʙʭʽʜʥʽʩʪʶ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʜʣʷ ʧʽʜʪʨʠʤʢʠ 

ʜʘʥʠʭ ʬʫʥʢʮʽʡ ʣʽʧʽʜʽʚ, ʷʢ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʽ ʧʣʘʩʪʠʯʥʦʛʦ ʩʫʙʩʪʨʘʪʫ [321]. ʎʝ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʚʠʪʢʫ ʛʽʧʝʨʭʦʣʝʩʪʝʨʠʥʝʤʽʾ ʽ ʜʠʩʣʽʧʽʜʝʤʽʾ. ɺʽʜʟʥʘʯʘʻʪʴʩʷ ʧʨʷʤʘ 

ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʧʦʨʫʰʝʥʥʷʤʠ ʤʝʪʘʙʦʣʽʟʤʫ ʽ ʜʠʩʬʫʥʢʮʽʻʶ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ ʚ 

ʜʠʥʘʤʽʮʽ ʩʪʘʨʽʥʥʷ [311]. 

ʊʘʙʣʠʮʷ 4.2 

ʃʽʧʽʜʥʠʡ ʧʨʦʬʽʣʴ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ ʜʦ ʽ ʧʽʩʣʷ ʈɽʍɺ, ʚʚʝʜʝʥʥʷ 

ʢʗɺʂ ʂʂ ʽ ʾʭ ʧʦʻʜʥʘʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ɻʨʫʧʘ 

ʪʚʘʨʠʥ 

ɿʍ 

ʤʤʦʣʴ/ʣ 

ʍʉʃʇɺʑ 

ʤʤʦʣʴ/ʣ 

ʊɻ 

ʤʤʦʣʴ/ʣ 

ʍʉʃʇʅʑ 

ʤʤʦʣʴ/ʣ 

ʍʉʃʇɼʅʑ 

ʤʤʦʣʴ/ʣ 

ʂɸ 

ʫ.ʦ 

ʂʦʥʪʨʦʣʴ 6,76Ñ0,86 1,31Ñ0,15 0,79Ñ0,16 5,09Ñ0,94 0,36Ñ0,07 4,11Ñ1,46 

ʂʦʥʪʨʦʣʴ 

ʟ ɸʆ 
9,55Ñ1,681 1,47Ñ0,39 0,83Ñ0,10 7,69Ñ2,001 0,38Ñ0,05 6,96Ñ3,941 

ɸʆ+9 ʧʨʦʮʝʜʫʨ ʈɽʍɺ 

1 ʜʝʥʴ 2,71Ñ0,491,2 1,37Ñ0,42 0,42Ñ0,061,2 1,16Ñ0,091,2 0,19Ñ0,031,2 0,78Ñ0,141,2 

7 ʜʥʽʚ 3,70Ñ0,001,2 0,95Ñ0,001,2 0,44Ñ0,181,2 2,51Ñ0,081,2 0,25Ñ0,08 2,39Ñ0,181,2 

1 ʤʽʩʷʮʴ 4,19Ñ0,651,2 0,84Ñ0,111,2 0,72Ñ0,10 3,02Ñ0,541,2 0,33Ñ0,05 3,14Ñ0,282 

ɸʆ+ʢʗɺʂ ʂʂ 

1 ʜʝʥʴ 2,96Ñ0,741,2 0,84Ñ0,212 0,60Ñ0,062 1,84Ñ0,541,2 0,28Ñ0,03 1,78Ñ0,191,2 

7 ʜʥʽʚ 2,96Ñ0,301,2 0,79Ñ0,092 0,77Ñ0,092 1,82Ñ0,301,2 0,35Ñ0,04 1,97Ñ0,531,2 

1 ʤʽʩʷʮʴ 3,52Ñ0,551,2 1,10Ñ0,092 0,72Ñ0,162 2,08Ñ0,571,2 0,33Ñ0,08 1,65Ñ0,631,2 

ɸʆ+ʈɽʍɺ+ʢʗɺʂ ʂʂ 

1 ʜʝʥʴ 3,57Ñ0,231,2 2,77Ñ0,121,2 0,57Ñ0,12 0,53Ñ0,071,2 0,26Ñ0,06 0,10Ñ0,011,2 

7 ʜʥʽʚ 3,58Ñ2,051,2 4,21Ñ0,501,2 0,72Ñ0,00 4,04Ñ1,562 0,33Ñ0,00 1,01Ñ0,251,2 

1 ʤʽʩʷʮʴ 3,69Ñ0,051,2 2,23Ñ0,101,2 0,79Ñ0,04 1,10Ñ0,031,2 0,37Ñ0,02 0,66Ñ0,051,2 

ʇʨʠʤʽʪʢʘ: 1 ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʛʨʫʧʠ ʢʦʥʪʨʦʣʶ; 2 ï 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʛʨʫʧʠ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ (ʨ<0,05). 

ʋ ʩʪʘʨʠʭ ʪʚʘʨʠʥ ʟ ʤʦʜʝʣʣʶ ɸʆ ʚʤʽʩʪ ɿʍ, ʍʉʃʇʅʑ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ 

ʧʽʜʚʠʱʫʚʘʚʩʷ (ʚ 1,4 ʽ 1,5 ʨʘʟʠ ʚʽʜʧʦʚʽʜʥʦ) ʱʦʜʦ ʘʥʘʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʦʥʪʨʦʣʶ 

(ʪʘʙʣ. 4.2). ʇʨʠ ʮʴʦʤʫ ʨʽʚʝʥʴ ʊɻ, ʍʉʃʇɺʑ ʽ ʍʉʃʇɼʅʑ ʟʥʘʯʫʱʝ ʥʝ ʟʤʽʥʶʚʘʚʩʷ. 
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ʊʘʢʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʣʽʧʽʜʥʠʭ ʬʨʘʢʮʽʡ ʧʨʠʚʦʜʠʣʦ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʂɸ (ʚ 1,6 ʨʘʟʠ) ʽ 

ʟʤʽʱʝʥʥʷ ʣʽʧʽʜʥʦʛʦ ʧʨʦʬ̔ʣʶ ʚ ʩʪʦʨʦʥʫ ʘʪʝʨʦʛʝʥʥʦʩʪʽ. 

ʅʘ ʥʘʩʪʫʧʥʫ ʜʦʙʫ, ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ ʧʽʩʣʷ 9 ʩʝʘʥʩʽʚ ʈɽʍɺ (ʪʘʙʣ. 4.2) 

ʢʦʥʮʝʥʪʨʘʮʽʷ ɿʍ, ʊɻ, ʍʉʃʇɺʑ (ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ), ʍʉʃʇʅʑ ʽ 

ʍʉʃʇɼʅʑ (ʥʘ ʥʘʩʪʫʧʥʫ ʜʦʙʫ) ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʝ ʟʥʠʞʫʚʘʣʘʩʷ ʷʢ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʚʘʨʠʥʘʤʠ ʟ ʤʦʜʝʣʣʶ ɸʆ, ʪʘʢ ʽ ʱʦʜʦ 

ʢʦʥʪʨʦʣʶ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʘʪʝʨʦʛʝʥʥʠʭ ʬʨʘʢʮʽʡ ʣʽʧʽʜʽʚ 

ʟʥʠʞʫʚʘʚʩʷ ʽ ʂɸ. 

ʉʭʦʞʘ ʜʠʥʘʤʽʢʘ ʟʤʽʥ ʣʽʧʽʜʥʦʛʦ ʧʨʦʬʽʣʶ ʫ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ 

ʚ̔ ʜʟʥʘʯʘʣʘʩʷ ʽ ʧʽʩʣʷ ʦʜʥʦʢʨʘʪʥʦʛʦ ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ. ʅʘ ʥʘʩʪʫʧʥʫ ʜʦʙʫ, ʯʝʨʝʟ 

ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʗɺʂ ʂʂ ʨʽʚʝʥʴ ɿʍ ʽ ʍʉʃʇʅʑ ʚ ʩʠʨʦʚʘʪʮʽ 

ʢʨʦʚʽ ʟʥʘʯʫʱʝ ʟʥʠʞʫʚʘʚʩʷ (ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʢʦʥʪʨʦʣʶ ʽ ʱʫʨʽʚ ʟ ɸʆ), ʱʦ 

ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʟʤʝʥʰʝʥʥʷʤ ʂɸ (ʪʘʙʣ. 4.2). ʅʘ ʮʴʦʤʫ ʪʣʽ ʢʦʥʮʝʥʪʨʘʮʽʷ ʊɻ ʽ 

ʍʉʃʇɺʑ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʟʥʠʞʫʚʘʣʘʩʷ ʪʽʣʴʢʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʚʘʨʠʥʘʤʠ ʟ 

ʤʦʜʝʣʣʶ ɸʆ ʚ ʫʩʽ ʪʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʦʻʜʥʘʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʈɽʍɺ ʽ ʢʗɺʂ ʂʂ ʚ ʫʩʽ ʪʝʨʤʽʥʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ (ʥʘ ʥʘʩʪʫʧʥʫ ʜʦʙʫ, ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ) 

ʥʘʜʘʚʘʣʦ ʥʘʡʙʽʣʴʰ ʷʩʢʨʘʚʦ ʚʠʨʘʞʝʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʧʦʢʘʟʥʠʢʠ 

ʣʽʧʽʜʦʛʨʘʤʠ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ (ʪʘʙʣ. 4.2). ɺʘʞʣʠʚʠʤ ʻ 

ʪʦʡ ʬʘʢʪ, ʱʦ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʩʘʤʦʩʪʽʡʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʠʭ ʤʝʪʦʜʽʚ ʚʧʣʠʚʫ, 

ʧʦʨʷʜ ʟʽ ʟʥʠʞʝʥʥʷʤ ʚʤʽʩʪʫ ɿʍ ʽ ʍʉʃʇʅʑ (çʧʦʛʘʥʦʛʦ ʭʦʣʝʩʪʝʨʠʥʫè) ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʝ ʟʙʽʣʴʰʫʚʘʣʘʩʷ ʢʦʥʮʝʥʪʨʘʮʽʷ ʍʉʃʇɺʑ (çʭʦʨʦʰʦʛʦ ʭʦʣʝʩʪʝʨʠʥʫè) ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʢʦʥʪʨʦʣʶ ʽ ʪʚʘʨʠʥ ʟ ʤʦʜʝʣʣʶ ɸʆ, ʦʩʥʦʚʥʦʶ ʬʫʥʢʮʽʻʶ ʷʢʦʛʦ ʻ 

ʟʚʦʨʦʪʥʠʡ ʪʨʘʥʩʧʦʨʪ ʍʉ ʚʽʜ ʧʝʨʠʬʝʨʠʯʥʠʭ ʪʢʘʥʠʥ ʜʦ ʧʝʯʽʥʢʠ, ʜʝ ʚʽʥ ʚʠʚʦʜʠʪʴʩʷ ʟ 

ʦʨʛʘʥʽʟʤʫ. ʂʨʽʤ ʪʦʛʦ, ʍʉʃʇɺʑ ʦʢʨʽʤ ʟʜʘʪʥʦʩʪʽ ʚʠʜʘʣʷʪʠ ʥʘʜʣʠʰʦʢ ʚʽʣʴʥʦʛʦ ʍʉ 

ʟ ʤʝʤʙʨʘʥ ʢʣʽʪʠʥ, ʟʘʚʜʷʢʠ ʩʚʦʾʤ ʧʨʦʪʝʢʪʦʨʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ ʚʧʣʠʚʘ ̒ ʥʘ 

ʦʢʠʩʣʝʥʥʷ ʍʉʃʇʅʑ ʚ ʘʨʪʝʨʽʘʣʴʥʽʡ ʩʪʽʥʮʽ ʽ ʚʦʣʦʜʽ ̒ʘʥʪʽʘʪʝʨʦʛʝʥʥʠʤʠ ʟʘʭʠʩʥʠʤʠ 

ʬʫʥʢʮʽʷʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʟʤʝʥʰʝʥʥʷ ʨʽʚʥʷ ʘʪʝʨʦʛʝʥʥʠʭ ʽ ʧʽʜʚʠʱʝʥʥʷ 

ʘʥʪʽʘʪʝʨʦʛʝʥʥʠʭ ʬʨʘʢʮʽʡ ʣʽʧʽʜʽʚ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʥʠʞʝʥʥʷ ʂɸ ʚ ʫʩʽ ʪʝʨʤʽʥʠ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʨʦʟʚʠʪʦʢ ɸʆ ʧʨʠʟʚʦʜʠʚ ʜʦ 

ʚʠʥʠʢʥʝʥʥʷ ʛʽʧʝʨʣʽʧʽʜʝʤʽʾ ʽ ʟʤʽʱʝʥʥʷ ʣʽʧʽʜʥʦʛʦ ʧʨʦʬʽʣʶ ʚ ʩʪʦʨʦʥʫ ʘʪʝʨʦʛʝʥʥʦʩʪʽ. 

ɿʨʦʩʪʘʚ ʨʽʚʝʥʴ ɿʍ, ʍʉʃʇʅʑ ʽ ʂɸ. ʆʧʠʩʘʥʽ ʟʤʽʥʠ ʣʽʧʽʜʦʛʨʘʤʠ ʙʽʣʴʰʦʶ ʤʽʨʦʶ 

ʙʫʣʠ ʚʠʨʘʞʝʥʽ ʫ ʩʪʘʨʠʭ ʪʚʘʨʠʥ. 

ʉʘʤʦʩʪʽʡʥʝ ʽ ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʧʦʻʜʥʘʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʈɽʍɺ (ï120Áʉ) ʽ ʢʗɺʂ 

ʂʂ ʩʧʨʠʷʣʦ ʥʦʨʤʘʣʽʟʘʮʽʾ ʣʽʧʽʜʥʦʛʦ ʧʨʦʬʽʣʶ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʷʢ ʤʦʣʦʜʠʭ, ʪʘʢ ʽ 

ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ, ʥʘʙʣʠʞʘʶʯʠ ʡʦʛʦ ʜʦ ʧʦʢʘʟʥʠʢʽʚ ʢʦʥʪʨʦʣʴʥʠʭ ʪʚʘʨʠʥ 

ʙʝʟ ʦʞʠʨʽʥʥʷ. ɿʤʝʥʰʫʚʘʚʩʷ ʘʪʝʨʦʛʝʥʥʠʡ ʨʠʟʠʢ ʟʘ ʨʘʭʫʥʦʢ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ɿʍ, 

ʍʉʃʇʅʑ ʽ ʂɸ ʽ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʍʉʃʇɺʑ, ʷʢʠʡ ʚ ʦʨʛʘʥʽʟʤʽ ʚʠʢʦʥʫ ̒ʚʘʞʣʠʚʫ 

ʬʫʥʢʮʽʶ, ʧʦʚ'ʷʟʘʥʫ ʟ ʧʽʜʪʨʠʤʘʥʥʷʤ ʣʽʧʽʜʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ. 

 

4.2. ɼʠʥʘʤʽʢʘ ʟʤʽʥ ʚʘʛʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʱʫʨʽʚ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ ʟ 

ʤʦʜʝʣʣʶ ʘʣʽʤʝʥʪʘʨʥʦʛʦ ʦʞʠʨʽʥʥʷ ʜʦ ʽ ʧʽʩʣʷ ʨʠʪʤʽʯʥʦʛʦ ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ 

ʦʭʦʣʦʜʞʝʥʥʷ, ʚʚʝʜʝʥʥʷ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʷʜʨʦʚʤʽʩʥʠʭ ʢʣʽʪʠʥ ʢʦʨʜʦʚʦʾ 

ʢʨʦʚʽ ʽ ʾʭ ʧʦʻʜʥʘʥʥʷ 

 

ɺ ʷʢʦʩʪʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʤʦʜʝʣʽ ɸʆ ʥʘʤʠ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ 

ʚʠʩʦʢʦʢʘʣʦʨʽʡʥʘ ʜʽʻʪʘ ʟʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʶ ʤʝʪʦʜʠʢʦʶ [238], ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ 

ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʞʠʨʽʚ, ʘ ʪʘʢʦʞ ʟʙʘʣʘʥʩʦʚʘʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʫʛʣʝʚʦʜʽʚ ʽ ʙʽʣʢʽʚ ʚ 

ʨʘʮʽʦʥʽ. ʇʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ɸʆ ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʞʠʨʠ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ 

(ʩʚʠʥʷʯʝ ʩʘʣʦ, ʚʝʨʰʢʦʚʝ ʤʘʩʣʦ ʥʝ ʤʝʥʰʝ 78ï82,5% ʞʠʨʥʦʩʪʽ, ʩʫʭʝ ʥʝʟʙʠʨʘʥʝ 

ʤʦʣʦʢʦ ʥʝ ʤʝʥʰʝ 25% ʞʠʨʥʦʩʪʽ); ʚʫʛʣʝʚʦʜʠ ï ʮʫʢʦʨ, ʢʦʥʜʠʪʝʨʩʴʢʽ ʪʘ 

ʭʣʽʙʦʙʫʣʦʯʥʽ ʚʠʨʦʙʠ; ʙʽʣʢʠ ï ʩʫʭʠʡ ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ ʷʻʯʥʠʡ ʧʦʨʦʰʦʢ ʟ 

ʚ̔ ʜʩʦʪʢʦʚʠʤ ʚʤʽʩʪʦʤ ʙʽʣʢʽʚ: 46ï48%; ʞʠʨʽʚ: 37ï40%; ʚʫʛʣʝʚʦʜʽʚ: 4ï5%; ʚʦʣʦʛʠ: 6ï

8%. ʇʨʦʮʝʥʪ ʞʠʨʽʚ ʫ ʭʘʨʯʦʚʦʤʫ ʨʘʮʽʦʥʽ ʩʪʘʥʦʚʠʚ 45ï50%, ʚʫʛʣʝʚʦʜʽʚ 35ï40% ʽ 

ʙʽʣʢʽʚ 10ï15% ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʢʫ ʽ ʧʦʯʘʪʢʦʚʦʾ ʤʘʩʠ ʪʚʘʨʠʥ. 

ɺ ʝʢʩʧʝʨʠʤʝʥʪʽ ʥʘʤʠ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʤʦʣʦʜʽ 6-ʤʽʩʷʯʥʽ ʽ ʩʪʘʨʽ 24-ʤʽʩ̫ʯʥʽ 

ʱʫʨʠ ʩʘʤʮʽ ʟ ʧʦʯʘʪʢʦʚʦʶ ʚʘʛʦʶ 200Ñ16,59 ʽ 341Ñ10,9 ʛ ʚʽʜʧʦʚʽʜʥʦ. ʇʨʦʪʷʛʦʤ 12 

ʪʠʞʥʽʚ (3 ʤʽʩʷʮʽʚ) ʪʚʘʨʠʥʠ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ (ʢʨʽʤ ʢʦʥʪʨʦʣʶ) ʤʽʩʪʠʣʠʩʷ ʥʘ 

ʛʽʧʝʨʢʘʣʦʨʽʡʥʦʤʫ ʨʘʮʽʦʥʽ ʥʘ ʜʦʜʘʪʦʢ ʜʦ ʟʚʠʯʘʡʥʦʛʦ ʨʘʮʽʦʥʫ ʚʽʚʘʨʽʶ ɯʇʂʽʂ ʅɸʅ 
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ʋʢʨʘʾʥʠ, ʷʢʠʡ ʩʪʘʥʦʚʠʚ 25ʛ/ʢʛ ʥʘ ʦʜʥʦʛʦ ʱʫʨʘ ʚ ʜʝʥʴ. ʊʝʨʤʽʥʠ ʚʽʜʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ 

ʦʞʠʨʽʥʥʷ ʫ ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʚʘʨʠʥ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʠʤʠ ʽ ʣʝʞʘʪʴ 

ʚ ʦʧʪʠʤʘʣʴʥʠʭ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʤʝʞʘʭ: ʚʽʜ 4 ʜʦ 15 ʪʠʞʥʽʚ [214, 220, 222]. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʮʝʡ ʧʝʨʽʦʜ ʫ ʱʫʨʽʚ ʟʙʽʣʴʰʫʚʘʣʘʩʷ ʤʘʩʘ ʪʽʣʘ ʽ ʨʝʘʣʽʟʦʚʫʚʘʣʠʩʷ 

ʤʝʪʘʙʦʣʽʯʥʽ ʧʦʨʫʰʝʥʥʷ ʥʘ ʩʪʨʫʢʪʫʨʥʦʤʫ ʨʽʚʥʽ ʟ ʭʘʨʘʢʪʝʨʥʠʤʠ ʜʣʷ ʦʞʠʨʽʥʥʷ 

ʟʤʽʥʘʤʠ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ ʽ ʨʝʛʫʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤ [229, 230]. ɺ ʭʦʜʽ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʫ ʱʫʨʽʚ ʜʚʦʭ ʚʽʢʦʚʠʭ ʛʨʫʧ ʟʜʽʡʩʥʶʚʘʣʠʩʷ ʢʦʥʪʨʦʣʴʥʽ ʟʚʘʞʫʚʘʥʥʷ 

ʢʦʞʥʽ ʜʚʘ ʪʠʞʥʽ ʟ ʧʦʜʘʣʴʰʦʶ ʦʮʽʥʢʦʶ ʜʠʥʘʤʽʢʠ ʥʘʙʦʨʫ ʚʘʛʠ ʽ ʦʙʯʠʩʣʝʥʥʷ ʚʘʛʦ-

ʨʦʩʪʦʚʦʛʦ ʧʦʢʘʟʥʠʢʘ ï ʽʥʜʝʢʩʫ ʃʽ (ʪʘʙʣ. 4.3, ʪʘʙʣ. 4.4). 

ʊʘʙʣʠʮʷ 4.3 

ɼʠʥʘʤʽʢʘ ʟʤʽʥʠ ʤʘʩʠ ʪʽʣʘ ʽ ʚʘʛʦ-ʨʦʩʪʦʚʦʛʦ ʧʦʢʘʟʥʠʢʘ (ʽʥʜʝʢʩʫ ʃʽ) ʫ ʤʦʣʦʜʠʭ 

ʢʦʥʪʨʦʣʴʥʠʭ ʱʫʨʽʚ ʽ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ, ʚ ʨʽʟʥʽ ʪʝʨʤʥ̔ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ 

ʊʝʨʤʽʥ 

ʝʢʩʧʝʨʠʤʝʥʪʫ 

ɻʨʫʧʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

 

ʄʘʩʘ ʪʽʣʘ/ʛ ɯʥʜʝʢʩ ʃʽ/ʚʽʜʥ. ʦʜ 

ʢʦʥʪʨʦʣʴ 

(n=22) 

ʢʦʥʪʨʦʣʴ+ɸʆ 

(n=118) 

ʢʦʥʪʨʦʣʴ 

(n=22) 

ʢʦʥʪʨʦʣʴ+ɸʆ 

(n=118) 

0 ʪʠʞʥʽʚ 200Ñ16,59 200Ñ16,59 255Ñ0,94 255Ñ1,91 

2 ʪʠʞʥʽ 214,8Ñ3,24 256Ñ20,74 258Ñ1,03 275Ñ0,24 

4 ʪʠʞʥʽ 225,3Ñ4,56 293Ñ16,31 261Ñ0,87 279Ñ2,11 

6 ʪʠʞʥʽʚ 240,4Ñ2,15 318Ñ15,52 265Ñ1,02 285Ñ0,15 

8 ʪʠʞʥʽʚ 250Ñ3,07 319Ñ9,43 270Ñ0,96 291Ñ3,13 

10 ʪʠʞʥʽʚ 258,5Ñ2,91 332Ñ12,08 274Ñ2,12 299Ñ3,41 

12 ʪʠʞʥʽʚ 261,9Ñ2,42 338,5Ñ11,19 276Ñ2,43 315Ñ3,04 

ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʚʝʣʠʯʠʥʘ ʽʥʜʝʢʩʫ ʃʽ ʧʝʨʝʚʠʱʫʚʘʣʘ 300 ʚʽʜʥ. ʦʜ. ï 315Ñ3,04 ʫ 

ʤʦʣʦʜʠʭ ʽ 325Ñ3,06 ʚʽʜʥ. ʦʜ. ʫ ʩʪʘʨʠʭ ʱʫʨʽʚ, ʱʦ ʩʚʽʜʯʠʣʦ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʦʞʠʨʽʥʥʷ, 

ʪʚʘʨʠʥ ʨʦʟʜʽʣʷʣʠ ʧʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʛʨʫʧʘʤ. ʊʚʘʨʠʥʠ ʟ ʤʦʜʝʣʣʶ ʦʞʠʨʽʥʥʷ 

ʩʢʣʘʣʠ ʢʦʥʪʨʦʣʴʥʫ ʛʨʫʧʫ. ʅʘ ʪʣʽ ʛʽʧʝʨʢʘʣʦʨʽʡʥʦʛʦ ʨʘʮʽʦʥʫ ʧʨʦʪʷʛʦʤ 3 ʤʽʩʷʮʽʚ 

ʤʘʩʘ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʟʙʽʣʴʰʠʣʘʩʷ ʚ 1,7 ʨʘʟʠ (ʥʘ 69% ʚʽʜ ʧʦʯʘʪʢʦʚʦʾ ʤʘʩʠ ʪʽʣʘ), ʘ 

ʩʪʘʨʠʭ ï ʚ 1,5 ʨʘʟʠ (ʥʘ 47,8% ʚʽʜ ʧʦʯʘʪʢʦʚʦʾ ʤʘʩʠ ʪʽʣʘ). 
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ʊʘʙʣʠʮʷ 4.4 

ɼʠʥʘʤʽʢʘ ʟʤʽʥʠ ʤʘʩʠ ʪʽʣʘ ʽ ʚʘʛʦ-ʨʦʩʪʦʚʦʛʦ ʧʦʢʘʟʥʠʢʘ (ʽʥʜʝʢʩʫ ʃʽ) ʫ ʩʪʘʨʠʭ 

ʢʦʥʪʨʦʣʴʥʠʭ ʱʫʨʽʚ ʽ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ, ʚ ʨʽʟʥʽ ʪʝʨʤʽʥʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ 

ʊʝʨʤʽʥ 

ʝʢʩʧʝʨʠʤʝʥʪʫ 

ɻʨʫʧʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

 

ʄʘʩʘ ʪʽʣʘ/ʛ ɯʥʜʝʢʩ ʃʽ/ʚʽʜʥ. ʦʜ 

ʢʦʥʪʨʦʣʴ 

(n=22) 

ʢʦʥʪʨʦʣʴ+ɸʆ 

(n=118) 

ʢʦʥʪʨʦʣʴ 

(n=22) 

ʢʦʥʪʨʦʣʴ+ɸʆ 

(n=118) 

0 ʪʠʞʥʽʚ 341Ñ10,91 341Ñ10,91 260Ñ1,02 260Ñ2,56 

2 ʪʠʞʥʽ 353,3Ñ3,29 428Ñ12,96 265Ñ0,25 277Ñ1,30 

4 ʪʠʞʥʽ 360Ñ1,26 455,5Ñ37,25 269Ñ0,78 281Ñ1,49 

6 ʪʠʞʥʽʚ 369,2Ñ1,49 484Ñ38,39 271Ñ1,23 289Ñ0,65 

8 ʪʠʞʥʽʚ 375,7Ñ3,69 494,5Ñ31,58 275Ñ2,03 295Ñ0,98 

10 ʪʠʞʥʽʚ 386,5Ñ2,72 500,9Ñ26,63 277Ñ0,34 301Ñ2,64 

12 ʪʠʞʥʽʚ 394,3Ñ3,03 504Ñ23,96 279Ñ0,83 325Ñ3,06 

ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʧʨʦʚʝʜʝʥʥʷ ʚʧʣʠʚʽʚ (ʧʨʦʮʝʜʫʨʠ ʈɽʍɺ ʽ ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ) 

ʱʫʨʽʚ ʚʩʽʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʛʨʫʧ ʽ ʛʨʫʧʠ ʢʦʥʪʨʦʣʶ ʟ ʤʦʜʝʣʣʶ ɸʆ ʧʝʨʝʚʦʜʠʣʠ 

ʥʘ ʩʪʘʥʜʘʨʪʥʠʡ ʭʘʨʯʦʚʠʡ ʨʘʮʽʦʥ ʚʽʚʘʨʽʶ ɯʇʂʽʂ ʅɸʅ ʋʢʨʘʾʥʠ ʘʞ ʜʦ ʚʠʚʝʜʝʥʥʷ ʟ 

ʝʢʩʧʝʨʠʤʝʥʪʫ. ʇʦʜʘʣʴʰʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʨʦʪʷʛʦʤ 4 ʪʠʞʥʽʚ ʧʦʢʘʟʘʣʠ (ʪʘʙʣ. 4.5, 

ʪʘʙʣ. 4.6), ʱʦ ʤʘʩʘ ʪʽʣʘ, ʷʢ ʤʦʣʦʜʠʭ, ʪʘʢ ʽ ʩʪʘʨʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʚʘʨʠʥ ʙʝʟ 

ʦʞʠʨʽʥʥʷ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʝʟʥʘʯʥʦ ʟʙʽʣʴʰʠʣʘʩʷ (ʥʘ 15% ʫ 

ʤʦʣʦʜʠʭ ʽ ʥʘ 4% ʫ ʩʪʘʨʠʭ) , ʱʦ ʧʝʨʝʙʫʚʘʣʦ ʚ ʨʘʤʢʘʭ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʥʦʨʤʠ ʜʣʷ ʚʩʽʭ 

ʪʝʨʤʽʥʽʚ ʦʥʪʦʛʝʥʝʟʫ [202]. 

ʋ ʛʨʫʧʽ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʚʘʨʠʥ ʟ ʤʦʜʝʣʣʶ ɸʆ, ʷʢʽ 

ʦʪʨʠʤʫʚʘʣʠ ʧʨʦʪʷʛʦʤ 12 ʪʠʞʥʽʚ ʛʽʧʝʨʢʘʣʦʨʽʡʥʝ ʟʙʘʣʘʥʩʦʚʘʥʝ ʭʘʨʯʫʚʘʥʥʷ, ʧʽʩʣʷ 

ʡʦʛʦ ʫʩʫʥʝʥʥʷ ʟ ʨʘʮʽʦʥʫ ʧʨʦʪʷʛʦʤ 1 ʤʽʩʷʮʷ ʤʘʣʘ ʤʽʩʮʝ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʤʘʩʠ ʪʽʣʘ (ʥʘ 9% ʫ ʤʦʣʦʜʠʭ ʽ ʥʘ 7,4% ʫ ʩʪʘʨʠʭ ) (ʪʘʙʣ. 4.5, ʪʘʙʣ. 4.6). ʊʘʢʠʤ ʯʠʥʦʤ, 

ʧʝʨʝʚʽʜ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʥʘ ʩʪʘʥʜʘʨʪʥʠʡ ʭʘʨʯʦʚʠʡ ʨʘʮʽʦʥ ʚʽʚʘʨʽʶ ɯʇʂʽʂ 

ʅɸʅ ʋʢʨʘʾʥʠ ʥʝ ʧʨʠʟʚʦʜʠʚ ʜʦ ʚʪʨʘʪʠ ʤʘʩʠ ʪʽʣʘ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ 

ʩʪʽʡʢʠʭ ʧʦʨʫʰʝʥʴ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ, ʚʠʢʣʠʢʘʥʠʭ ʨʦʟʚʠʪʢʦʤ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. 
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ʊʘʙʣʠʮʷ 4.5 

ɼʠʥʘʤʽʢʘ ʟʤʽʥʠ ʤʘʩʠ ʪʽʣʘ (ʚ ʛʨ.) ʫ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ ʥʘ ʪʣʽ ʧʨʦʚʝʜʝʥʥʷ 

ʈɽʍɺ, ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ ʽ ʾʭ ʧʦʻʜʥʘʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʊʝʨʤʽʥ 

ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʂʦʥʪʨʦʣʴ 

(n=22) 

ʂʦʥʪʨʦʣʴ+

ɸʆ (n=22) 

ʊʠʧ ʚʧʣʠʚʫ 

ɸʆ+ʈɽʍɺ 

(n=32) 

ɸʆ+ʢʗɺʂ ʂʂ 

(n=32) 

ɸʆ+ʈɽʍɺ+ʢʗɺʂ 

ʂʂ (n=32) 

13 ʪʠʞʥʽʚ 270,2Ñ1,40 343,4Ñ2,37 335,2Ñ3,63 330Ñ0,87 329,5Ñ0,89 

14 ʪʠʞʥʽʚ 277, 2Ñ3,02 351,7Ñ2,49 330Ñ2,10 326,2Ñ0,53 321Ñ1,18 

15 ʪʠʞʥʽʚ 288,3Ñ2,36 362,2Ñ2,74 328,3Ñ1,09 321Ñ1,22 315,3Ñ0,66 

16 ʪʠʞʥʽʚ 301Ñ2,60 369,1Ñ1,92 325Ñ1,91 315,2Ñ2,16 310Ñ1,48 

 

ʊʘʙʣʠʮʘ 4.6 

ɼʠʥʘʤʽʢʘ ʟʤʽʥʠ ʤʘʩʠ ʪʽʣʘ (ʚ ʛʨ.) ʫ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ ʥʘ ʪʣʽ 

ʧʨʦʚʝʜʝʥʥʷ ʈɽʍɺ, ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ ʽ ʾʭ ʧʦʻʜʥʘʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʊʝʨʤʽʥ 

ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʂʦʥʪʨʦʣʴ 

(n=22) 

ʂʦʥʪʨʦʣʴ+

ɸʆ (n=22) 

ʊʠʧ ʚʧʣʠʚʫ 

ɸʆ+ʈɽʍɺ 

(n=32) 

ɸʆ+ʢʗɺʂ ʂʂ 

(n=32) 

ɸʆ+ʈɽʍɺ+ʢʗɺʂ 

ʂʂ (n=32) 

13 ʪʠʞʥʽʚ 398,8Ñ4,49 509,4Ñ4,86 490Ñ3,60 493,5Ñ2,23 485Ñ1,90 

14 ʪʠʞʥʽʚ 403,8Ñ3,43 520,7Ñ3,61 487,2Ñ2,72 480,2Ñ3,10 471Ñ1,55 

15 ʪʠʞʥʽʚ 406,2Ñ4,53 529,1Ñ3,56 481Ñ1,20 471Ñ1,64 459Ñ2,82 

16 ʪʠʞʥʽʚ 410,3Ñ3,79 541,4Ñ2,73 475Ñ3,31 460Ñ1,06 445Ñ1,87 

 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʠʤʠ [1, 3, 10, 13, 37, 

324], ʷʢʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʥʘ ʪʣʽ ʦʞʠʨʽʥʥʷ, ʷʢ ʫ ʤʦʣʦʜʦʤʫ, ʪʘʢ ʽ ʣʽʪʥʴʦʤʫ ʚʽʮʽ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʩʫʢʫʧʥʽʩʪʴ ʩʪʽʡʢʠʭ ʤʝʪʘʙʦʣʽʯʥʠʭ, ʛʦʨʤʦʥʘʣʴʥʠʭ ʽ ʢʣʽʥʽʯʥʠʭ 

ʧʦʨʫʰʝʥʴ, ʷʢʽ ʻ ʬʘʢʪʦʨʘʤʠ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʨʽʟʥʦʛʦ ʨʦʜʫ ʫʩʢʣʘʜʥʝʥʴ, ʩʝʨʝʜ ʷʢʠʭ 

ʧʨʦʚʽʜʥʝ ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ. ɺʽʜʦʤʦ [40, 324], ʱʦ 

ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʥʘʢʦʧʠʯʝʥʥʷ ʞʠʨʫ ʚ ʦʨʛʘʥʽʟʤʽ ʣʽʪʥʴʦʾ ʣʶʜʠʥʠ ʻ ʦʜʥʠʤ ʽʟ ʧʨʦʷʚʽʚ 

ʚʽʢʦʚʦʾ ʘʜʘʧʪʘʮʽʾ, ʱʦ ʩʧʨʠʷʻ ʧʽʜʪʨʠʤʮʽ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʦʙʤʽʥʫ ʽ ʧʦʩʪʽʡʥʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʪʽʣʘ. ʊʘʢ, ʙʽʣʴʰʽʩʪʴ ʣʶʜʝʡ ʥʘʙʠʨʘʶʪʴ ʤʘʢʩʠʤʘʣʴʥʫ ʤʘʩʫ ʪʽʣʘ ʜʦ 40ï

45 ʨʦʢʽʚ, ʘʣʝ ʪʝʥʜʝʥʮʽʷ ʜʦ ʧʦʜʘʣʴʰʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ ʤʦʞʝ 

ʟʙʝʨʽʛʘʪʠʩʷ ʜʦ 60ï75 ʨʦʢʽʚ ʫ ʯʦʣʦʚʽʢʽʚ ʽ 65ï79 ʨʦʢʽʚ ʫ ʞʽʥʦʢ. ʇʨʠ ʮʴʦʤʫ ʣʽʪʥʽʭ 



104 

ʣʶʜʝʡ ʟ ʥʘʜʤʽʨʥʦʶ ʤʘʩʦʶ ʪʽʣʘ ʚ 2ï2,5 ʨʘʟʠ ʙʽʣʴʰʝ, ʥʽʞ ʫ ʚʽʮʽ 20ï25 ʨʦʢʽʚ. ʎʝ 

ʦʙʫʤʦʚʣʝʥʦ ʪʠʤ, ʱʦ ʚʽʢʦʚʝ ʟʥʠʞʝʥʥʷ ʬʽʟʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʽ ʪʦʥʫʩʫ ʉʅʉ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʧʦʚʽʣʴʥʝʥʥʷ ʤʝʪʘʙʦʣʽʟʤʫ, ʩʧʨʠʷʶʯʠ ʥʘʜʤʽʨʥʦʤʫ ʥʘʢʦʧʠʯʝʥʥʶ 

ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ. ɺ ʦʩʥʦʚʽ ʧʘʪʦʛʝʥʝʟʫ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʣʝʞʠʪʴ ʜʠʩʙʘʣʘʥʩ ʤʽʞ 

ʥʘʨʦʩʪʘʶʯʦʶ ʟ ʚʽʢʦʤ ʛʽʧʦʜʠʥʘʤʽʻʶ ʽ ʥʘʜʣʠʰʢʦʚʠʤ ʥʘʜʭʦʜʞʝʥʥʷʤ ʝʥʝʨʛʽʾ ʟ ʾʞʝʶ 

[324]. 

ʂʦʥʪʨʦʣʴʥʽ ʟʚʘʞʫʚʘʥʥʷ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ ʱʦʪʠʞʥʷ ʧʨʦʪʷʛʦʤ 

ʤʽʩʷʮʷ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ 9 ʧʨʦʮʝʜʫʨ ʈɽʍɺ (ï120Áʉ) ʧʦʢʘʟʘʣʠ, ʱʦ ʜʽʷ 

ʝʢʩʪʨʝʤʘʣʴʥʦ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʥʝʟʥʘʯʥʦ ʟʥʠʞʫʻ ʤʘʩʫ ʪʽʣʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʪʚʘʨʠʥ (ʥʘ 4%). ʆʜʥʘʢ ʾʭ ʤʘʩʘ ʪʽʣʘ ʥʝ ʜʦʩʷʛʘʣʘ ʧʦʢʘʟʥʠʢʽʚ ʢʦʥʪʨʦʣʶ (ʱʫʨʽʚ ʙʝʟ 

ʦʞʠʨʽʥʥʷ) ʥʘ ʜʘʥʽʡ ʩʪʘʜʽʾ ʦʥʪʦʛʝʥʝʟʫ (ʪʘʙʣ. 4.5). 

ʅʘ ʬʦʥʽ ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ ʤʦʣʦʜʠʤ ʪʚʘʨʠʥʘʤ ʟ ʤʦʜʝʣʣʶ ɸʆ ʪʘʢʦʞ 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʤʝʥʰʝʥʥʷ ʤʘʩʠ ʪʽʣʘ (ʥʘ 6,9%). ʇʨʠ ʮʴʦʤʫ 

ʨʝʟʫʣʴʪʘʪʠ ʟʚʘʞʫʚʘʥʴ ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʥʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ 

ʜʠʥʘʤʽʢʫ ʟʥʠʞʝʥʥʷ ʤʘʩʠ (ʥʘ 8,4%), ʥʘʜʘʚʘʣʦ ʧʦʻʜʥʘʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʈɽʍɺ ʽ ʢʗɺʂ 

ʂʂ. ʊʘʢ ʫ ʚʽʜʜʘʣʝʥʽ ʪʝʨʤʽʥʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ (ʯʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ 

ʧʦʻʜʥʘʥʦʛʦ ʚʧʣʠʚʫ) ʤʘʩʘ ʱʫʨʽʚ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʘʣʘʩʷ ʜʦ ʧʦʯʘʪʢʦʚʦʾ ʚʘʛʠ 

ʢʦʥʪʨʦʣʴʥʠʭ ʪʚʘʨʠʥ ʙʝʟ ʦʞʠʨʽʥʥʷ ʫ ʚʽʜʧʦʚʽʜʥʠʡ ʪʝʨʤʽʥ ʦʥʪʦʛʝʥʝʟʫ (ʪʘʙʣ. 4.5). 

ʋ ʩʪʘʨʠʭ ʪʚʘʨʠʥ ʟ ʤʦʜʝʣʣʶ ɸʆ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʘʥʘʣʦʛʽʯʥʘ ʢʘʨʪʠʥʘ 

ʟʤʝʥʰʝʥʥʷ ʤʘʩʠ ʪʽʣʘ ʫ ʚʩʽʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʛʨʫʧʘʭ. ʅʘ ʪʣʽ 9 ʧʨʦʮʝʜʫʨ ʈɽʍɺ 

ʤʘʩʘ ʪʽʣʘ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟʥʠʞʫʚʘʣʘʩʷ ʥʘ 5,75%, ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ ï ʥʘ 8,7%, 

ʧʨʠ ʧʦʻʜʥʘʥʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʈɽʍɺ (ï120Áʉ) ʽ ʢʗɺʂ ʂʂ ʤʘʩʘ ʪʽʣʘ ʩʪʘʨʠʭ ʪʚʘʨʠʥ 

ʟʤʝʥʰʫʚʘʣʘʩʷ ʥʘ 11,7 % (ʪʘʙʣ. 4.6). 

ʋ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ ʧʦʟʠʪʠʚʥʠʡ ʝʬʝʢʪ ʚʽʜ ʩʘʤʦʩʪʽʡʥʦʛʦ 

ʽ ʧʦʻʜʥʘʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʈɽʍɺ ʽ ʢʗɺʂ ʂʂ ʧʽʜʪʚʝʨʜʞʫʚʘʚʩʷ ʜʠʥʘʤʽʢʦʶ 

ʟʥʠʞʝʥʥʷ ʽʥʜʝʢʩʫ ʃʽ ʧʨʦʪʷʛʦʤ 1 ʤʽʩʷʮʷ ʩʧʦʩʪʝʨʝʞʝʥʴ (ʪʘʙʣ. 4.7, 4.8) 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʚʘʛʦʚʽ ʧʦʢʘʟʥʠʢʠ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʪʚʘʨʠʥ 

ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʟʙʘʣʘʥʩʦʚʘʥʠʡ ʛʽʧʝʨʢʘʣʦʨʽʡʥʠʡ ʨʘʮʽʦʥ ʧʨʦʪʷʛʦʤ 3 

ʤʽʩʷʮʽʚ ʩʧʨʠʷʚ ʨʦʟʚʠʪʢʫ ɸʆ ʫ ʱʫʨʽʚ ʟ ̔ʩʪʽʡʢʠʤʠ ʤʝʪʘʙʦʣʽʯʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʥʘ 

ʩʪʨʫʢʪʫʨʥʦʤʫ ʨʽʚʥʽ. ʈʝʟʫʣʴʪʘʪʠ ʤʘʩʦʤʝʪʨʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ ʧʦʟʠʪʠʚʥʠʡ 
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ʚʧʣʠʚ ʈɽʍɺ ʷʢ ʣʘʥʢʠ çʤ'ʷʢʦʛʦè ʥʝʪʨʠʚʘʣʦʛʦ ʩʪʨʝʩʫ, ʘ ʪʘʢʦʞ ʢʗɺʂ ʂʂ ʥʘ 

ʜʠʥʘʤʽʢʫ ʟʤʽʥʠ ʤʘʩʠ ʪʽʣʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ. ʇʨʦʪʷʛʦʤ ʤʽʩʷʮʷ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 9 ʩʝʘʥʩʽʚ ʈɽʍɺ ʽ ʦʜʥʦʢʨʘʪʥʝ ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ 

ʧʨʠʚʦʜʠʣʠ ʜʦ ʟʤʝʥʰʝʥʥʷ ʤʘʩʠ ʪʽʣʘ, ʷʢ ʤʦʣʦʜʠʭ, ʪʘʢ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ. 

ʇʨʠ ʮʴʦʤʫ ʧʦʻʜʥʘʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʚʦʭ ʤʝʪʦʜʽʚ ʻ ʧʦʪʫʞʥʠʤ ʩʪʠʤʫʣʶʶʯʠʤ 

ʢʦʤʧʣʝʢʩʦʤ, ʷʢʠʡ ʟʜʘʪʥʠʡ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʚʘʪʠ ʘʜʘʧʪʘʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ ʦʨʛʘʥʽʟʤʫ 

ʽ ʟʥʠʞʫʚʘʪʠ ʤʘʩʫ ʪʽʣʘ ʪʚʘʨʠʥ ʟ ʦʞʠʨʽʥʥʷʤ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʚʽʢʫ. 

ʊʘʙʣʠʮʷ 4.7 

ɼʠʥʘʤʽʢʘ ʟʤʽʥʠ ʚʘʛʦ-ʨʦʩʪʦʚʦʛʦ ʧʦʢʘʟʥʠʢʘ (ʽʥʜʝʢʩʫ ʃʽ (ʚʽʜʥ.ʦʜ.)) ʫ ʤʦʣʦʜʠʭ 

ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ ʥʘ ʪʣʽ ʧʨʦʚʝʜʝʥʥʷ ʈɽʍɺ, ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ ʽ ʾʭ ʧʦʻʜʥʘʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʊʝʨʤʽʥ 

ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʂʦʥʪʨʦʣʴ 

(n=22) 

ʂʦʥʪʨʦʣʴ+

ɸʆ (n=22) 

ʊʠʧ ʚʧʣʠʚʫ 

ɸʆ+ʈɽʍɺ 

(n=32) 

ɸʆ+ʢʗɺʂ ʂʂ 

(n=32) 

ɸʆ+ʈɽʍɺ+ʢʗɺʂ 

ʂʂ (n=32) 

13 ʪʠʞʥʽʚ 280Ñ1,42 319Ñ1,36 312Ñ1,42 305Ñ1,05 299Ñ0,74 

14 ʪʠʞʥʽʚ 285Ñ1,34 323Ñ1,91 302Ñ1,09 301Ñ0,65 297Ñ1,52 

15 ʪʠʞʥʽʚ 289Ñ1,37 328Ñ1,87 300Ñ0,95 297Ñ1,24 294Ñ1,08 

16 ʪʠʞʥʽʚ 291Ñ1,02 331Ñ1,41 298Ñ1,36 295Ñ1,09 292Ñ0,45 

ʊʘʙʣʠʮʷ 4.8 

ɼʠʥʘʤʽʢʘ ʟʤʽʥʠ ʚʘʛʦ-ʨʦʩʪʦʚʦʛʦ ʧʦʢʘʟʥʠʢʘ (ʽʥʜʝʢʩʫ ʃʽ (ʚʽʜʥ.ʦʜ.)) ʫ ʩʪʘʨʠʭ 

ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ ʥʘ ʪʣʽ ʧʨʦʚʝʜʝʥʥʷ ʈɽʍɺ, ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ ʽ ʾʭ ʧʦʻʜʥʘʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʊʝʨʤʽʥ 

ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʂʦʥʪʨʦʣʴ 

(n=22) 

ʂʦʥʪʨʦʣʴ+

ɸʆ (n=22) 

ʊʠʧ ʚʧʣʠʚʫ 

ɸʆ+ʈɽʍɺ 

(n=32) 

ɸʆ+ʢʗɺʂ ʂʂ 

(n=32) 

ɸʆ+ʈɽʍɺ+ʢʗɺʂ 

ʂʂ 

(n=32) 

13 ʪʠʞʥʽʚ 282Ñ1,53 332Ñ1,70 305Ñ1,22 308Ñ1,45 301Ñ2,03 

14 ʪʠʞʥʽʚ 287Ñ2,42 339Ñ1,09 301Ñ2,03 303Ñ2,44 299Ñ2,08 

15 ʪʠʞʥʽʚ 290Ñ2,72 342Ñ3,06 300Ñ2,14 301Ñ2,01 295Ñ1,44 

16 ʪʠʞʥʽʚ 293Ñ3,01 351Ñ1,48 298Ñ0,95 297Ñ2,36 286Ñ1,24 

 

ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʨʦʟʜʽʣʫ 4 ʦʧʫʙʣʽʢʦʚʘʥʽ ʨʦʙʦʪʠ [325, 326]. 
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ʈʆɿɼɯʃ 5 

 

ɺʇʃʀɺ ʈʀʊʄɯʏʅʆɻʆ ɽʂʉʊʈɽʄɸʃʔʅʆɻʆ ʆʍʆʃʆɼɾɽʅʅʗ (ï120ʦʉ), 

ʂʈɯʆʂʆʅʉɽʈɺʆɺɸʅʀʍ ʗɼʈʆɺʄɯʉʅʀʍ ʂʃɯʊʀʅ ʂʆʈɼʆɺʆɰ ʂʈʆɺɯ ʊɸ 

ɰʍ ʇʆɭɼʅɸʅʅʗ ʅɸ ʂʆʅʎɽʅʊʈɸʎɯʖ ʊʀʈɽʆɰɼʅʀʍ ɯ ʉʊɸʊɽɺʀʍ 

ɻʆʈʄʆʅɯɺ ʉʀʈʆɺɸʊʂʀ ʂʈʆɺɯ ʄʆʃʆɼʀʍ ɯ ʉʊɸʈʀʍ ʑʋʈɯɺ ɿ 

ʄʆɼɽʃʃʖ ɸʃɯʄɽʅʊɸʈʅʆɻʆ ʆɾʀʈɯʅʅʗ 

 

ɺʠʚʯʝʥʥʶ ʤʝʭʘʥʽʟʤʽʚ ʚʧʣʠʚʫ ʛʦʨʤʦʥʽʚ ʥʘ ʩʪʘʥ ʘʜʘʧʪʘʮʽʾ ʪʘ ʛʦʤʝʦʩʪʘʟʫ 

ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ ʽ ʪʚʘʨʠʥ ʧʨʠʩʚʷʯʝʥʦ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʷʢ 

ʚ ʦʙʣʘʩʪʽ ʙʽʦʣʦʛʽʾ, ʪʘʢ ʽ ʤʝʜʠʮʠʥʠ. ɻʦʨʤʦʥʠ ʥʝʦʜʥʦʨʽʜʥʽ ʟʘ ʩʚʦʻʶ ʩʪʨʫʢʪʫʨʦʶ ʽ ʟʘ 

ʤʝʭʘʥʽʟʤʦʤ ʜʽʾ ʥʘ ʨʽʟʥʽ ʚʠʜʠ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ, ʚ ʪ.ʯ. ʽ ʥʘ ʧʨʦʮʝʩ ʫʪʚʦʨʝʥʥʷ ʞʠʨʦʚʦʾ 

ʪʢʘʥʠʥʠ. ʆʜʥʽ ï ʩʪʠʤʫʣʶʶʪʴ ʮʝʡ ʧʨʦʮʝʩ, ʽʥʰʽ ï ʥʘʚʧʘʢʠ, ʧʨʠʛʥʽʯʫʶʪʴ. ʆʪʞʝ, 

ʜʝʬʽʮʠʪ ʦʜʥʠʭ ʛʦʨʤʦʥʽʚ ʩʧʨʠʷʪʠʤʝ ʦʞʠʨʽʥʥ,ʁ ʽ ʥʘʚʧʘʢʠ, ʦʞʠʨʽʥʥʷ ʙʫʜʝ 

ʨʦʟʚʠʚʘʪʠʩʷ ʧʨʠ ʥʘʜʤʽʨʥʽʡ ʧʨʦʜʫʢʮʽʾ ʧʝʚʥʠʭ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʫʯʘʩʥʠʭ ʫʷʚʣʝʥʴ, ʧʨʠ ʚʩʽʭ ʬʦʨʤʘʭ ʦʞʠʨʽʥʥʷ, ʟʦʢʨʝʤʘ ʧʨʠ 

ʧʝʨʚʠʥʥʦʤʫ ʦʞʠʨʽʥʥʽ, ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʧʦʨʫʰʝʥʥʷ ʮʝʥʪʨʘʣʴʥʠʭ ʤʝʭʘʥʽʟʤʽʚ 

ʨʝʛʫʣʷʮʽʾ, ʱʦ ʟʤʽʥʶʻ ʧʦʚʝʜʽʥʢʦʚʽ ʨʝʘʢʮʽʾ, ʦʩʦʙʣʠʚʦ ʭʘʨʯʦʚʫ ʧʦʚʝʜʽʥʢʫ ʽ 

ʦʙʫʤʦʚʣʶʻ ʥʝʡʨʦʛʦʨʤʦʥʘʣʴʥʽ ʟʨʫʰʝʥʥʷ ʚ ʦʨʛʘʥʽʟʤʽ [327, 328, 329]. ɺʘʞʣʠʚʦʶ 

ʩʢʣʘʜʦʚʦʶ ʤʝʭʘʥʽʟʤʽʚ ʧʘʪʦʛʝʥʝʟʫ ʦʞʠʨʽʥʥʷ ʽ ʡʦʛʦ ʫʩʢʣʘʜʥʝʥʴ ʻ ʩʘʤʘ ʞʠʨʦʚʘ 

ʪʢʘʥʠʥʘ [330, 331]. 

ʇʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ ʞʠʨʦʚʘ ʪʢʘʥʠʥʘ ʨʦʟʛʣʷʜʘʣʘʩʷ ʷʢ ʚʽʜʥʦʩʥʦ ʧʘʩʠʚʥʝ 

ʜʝʧʦ ʝʥʝʨʛʽʾ, ʟʘʧʘʩʝʥʦʾ ʫ ʚʠʛʣʷʜʽ ʊɻ. ʆʜʥʘʢ, ʞʠʨʦʚʘ ʪʢʘʥʠʥʘ ʮʝ ʥʝ ʪʽʣʴʢʠ 

ʝʥʝʨʛʝʪʠʯʥʝ ʜʝʧʦ, ʘ ʡ ʘʢʪʠʚʥʠʡ ʝʥʜʦʢʨʠʥʥʠʡ ʽ ʧʘʨʘʢʨʠʥʥʠʡ ʦʨʛʘʥ, ʽ ʾʾ ʨʦʣʴ 

ʚʠʭʦʜʠʪʴ ʜʘʣʝʢʦ ʟʘ ʨʘʤʢʠ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʦʙʤʽʥʫ [332]. ɺ ʜʘʥʠʡ ʯʘʩ ʚʽʜʦʤʦ ʙʽʣʴʰʝ 

100 ʛʦʨʤʦʥʽʚ, ʤʝʜʽʘʪʦʨʽʚ ʽ ʬʘʢʪʦʨʽʚ ʨʦʩʪʫ, ʱʦ ʩʝʢʨʝʪʫʪʁʴʩʷ ʞʠʨʦʚʦʶ ʪʢʘʥʠʥʦʶ, 

ʟʚʘʥʠʭ ʘʜʽʧʦʢʽʥʠ, ʷʢʽ ʨʝʛʫʣʶʶʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʤʝʪʘʙʦʣʽʯʥʠʭ ʽ ʽʤʫʥʥʠʭ 

ʧʨʦʮʝʩʽʚ [333]. 

ɽʥʜʦʢʨʠʥʥʽ ʪʘ ʤʝʪʘʙʦʣʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʦʨʬʦʣʦʛʽʾ ʘʜʽʧʦʮʠʪʽʚ ʽ ʾʭ ʣʦʢʘʣʽʟʘʮʽʾ. ɸʜʽʧʦʮʠʪʠ ʚʽʩʮʝʨʘʣʴʥʦʾ 



107 

ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʙʽʣʴʰʦʶ ʱʽʣʴʥʽʩʪʶ ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʥʠʭ ʽ 

ʘʥʜʨʦʛʝʥʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʽ ʚʽʜʥʦʩʥʦ ʤʝʥʰʦʶ ï ʨʝʮʝʧʪʦʨʽʚ ʜʦ ʽʥʩʫʣʽʥʫ. ʎʝ ʚʠʟʥʘʯʘʻ 

ʚʠʩʦʢʫ ʯʫʪʣʠʚʽʩʪʴ ʚʽʩʮʝʨʘʣʴʥʦʾ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ ʜʦ ʣʽʧʦʣʽʪʠʯʥʦʾ ʜʽʾ ʢʘʪʝʭʦʣʘʤʽʥʽʚ 

ʽ ʥʠʟʴʢʫ ï ʜʦ ʘʥʪʽʣʽʧʦʣʽʪʠʯʥʦʾ ʜʽʾ ʽʥʩʫʣʽʥʫ [330, 334]. 

ɺʽʩʮʝʨʘʣʴʥʠʡ ʞʠʨ ʥʘʙʘʛʘʪʦ ʘʢʪʠʚʥʽʰʠʡ ʚ ʝʥʜʦʢʨʠʥʦʣʦʛʽʯʥʦʤʫ ʧʣʘʥʽ, ʥʽʞ 

ʧʽʜʰʢʽʨʥʠʡ. ʅʘʡʚʘʞʣʠʚʽʰʠʤ ʛʦʨʤʦʥʦʤ, ʷʢʠʡ ʨʝʛʫʣʶʻ ʤʝʪʘʙʦʣʽʟʤ ʞʠʨʦʚʦʾ 

ʪʢʘʥʠʥʠ, ʻ ʽʥʩʫʣʽʥ. ɺʽʥ ʚʧʣʠʚʘʻ ʥʘ ʩʝʢʨʝʮʽʶ ʘʜʽʧʦʢʽʥʽʚ ʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʛʣʶʢʦʟʠ ʚ 

ʊɻ. ɿʚʦʨʦʪʥʦʶ ʜʽʻʶ ʚʦʣʦʜʽʻ ʛʣʶʢʘʛʦʥ. ɯʥʰʠʤʠ ʚʘʞʣʠʚʠʤʠ ʛʦʨʤʦʥʘʤʠ ʞʠʨʦʚʦʾ 

ʪʢʘʥʠʥʠ, ʷʢʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ ʨʝʛʫʣʷʮʽʾ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ, ʻ ʣʝʧʪʠʥ ʽ 

ʘʜʽʧʦʥʝʢʪʠʥ [335]. 

ʃʝʧʪʠʥ ï ʧʝʧʪʠʜʥʠʡ ʛʦʨʤʦʥ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʥʘʩʠʯʝʥʥʷ. ʃʝʧʪʠʥ 

ʩʪʠʤʫʣʶʻ ʉʅʉ, ʱʦ ʚʝʜʝ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ, ʯʘʩʪʦʪʠ ʩʝʨʮʝʚʠʭ 

ʩʢʦʨʦʯʝʥʴ ʽ ʧʨʦʮʝʩʽʚ ʪʝʨʤʦʛʝʥʝʟʘ ʚ ʞʠʨʦʚʽʡ ʪʢʘʥʠʥʽ [327, 328, 336]. ɺʨʦʜʞʝʥʘ 

ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʣʝʧʪʠʥʫ ʘʙʦ ʡʦʛʦ ʨʝʮʝʧʪʦʨʽʚ ʫ ʣʶʜʠʥʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʚʠʪʢʫ 

ʚʘʞʢʦʾ ʬʦʨʤʠ ʦʞʠʨʽʥʥʷ [337]. ʇʨʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ ʣʝʧʪʠʥʫ ʚ ʘʜʽʧʦʮʠʪʘʭ 

ʧʨʠʧʠʥʷʻʪʴʩʷ ʜʝʧʦʥʫʚʘʥʥʷ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʽ ʨʽʚʝʥʴ ɺɾʂ ʚ ʢʨʦʚʽ ʟʨʦʩʪʘʻ. ɺ 

ʞʠʨʦʚʽʡ ʪʢʘʥʠʥʽ ʧʨʠʛʥʽʯʫʻʪʴʩʷ ʣʽʧʦʣʽʟ ʽ ʟʥʠʞʫʻʪʴʩʷ ʥʘʜʭʦʜʞʝʥʥʷ ʞʠʨʥʠʭ ʢʠʩʣʦʪ 

ʚ ʢʨʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʊɻ ʘʢʫʤʫʣʶʶʪʴʩʷ ʚ ʘʜʽʧʦʮʠʪʘʭ ʚ ʟʨʦʩʪʘʶʯʠʭ ʢʽʣʴʢʦʩʪʷʭ. 

ʈʦʟʨʦʩʪʘʥʥʷ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʘʜʘʧʪʠʚʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ 

ʽʥʩʫʣʽʥʫ ʽ ʚʪʨʘʪʠ ʢʦʥʪʨʦʣʶ ʥʘʜ ʘʢʪʠʚʥʽʩʪʶ ʛʦʨʤʦʥ-ʯʫʪʣʠʚʦʾ ʣʽʧʘʟʠ. ʇʨʦʮʝʩʠ 

ʣʽʧʦʣʽʟʫ ʘʢʪʠʚʫʶʪʴʩʷ ʽ ʩʪʚʦʨʶʶʪʴʩʷ ʫʤʦʚʠ ʜʣʷ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʚʠʚʽʣʴʥʝʥʥʷ 

ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʚ ʢʨʦʚ [338]. 

ɸʜʽʧʦʥʝʢʪʠʥ ï ʜʨʫʛʠʡ ʥʘʡʚʘʞʣʠʚʽʰʠʡ ʛʦʨʤʦʥ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ, ʱʦ ʨʝʛʫʣʶʻ 

ʝʥʝʨʛʝʪʠʯʥʠʡ ʛʦʤʝʦʩʪʘʟ. ʋ ʥʦʨʤʽ ʚʽʥ ʩʠʥʪʝʟʫʻʪʴʩʷ ʘʜʽʧʦʮʠʪʘʤʠ ʚʽʩʮʝʨʘʣʴʥʦʛʦ 

ʞʠʨʫ [338]. ʈʽʚʝʥʴ ʘʜʽʧʦʥʝʢʪʠʥʫ ʚ ʧʣʘʟʤʽ ʢʨʦʚʽ ʦʙʝʨʥʝʥʦ ʧʨʦʧʦʨʮʽʡʥʠʡ ʤʘʩʽ 

ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ. ɸʜʽʧʦʥʝʢʪʠʥ ʩʧʨʠʷʻ ʧʽʜʪʨʠʤʮʽ ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʽʥʩʫʣʽʥʫ 

ʛʝʧʘʪʦʮʠʪʽʚ, ʤʽʦʮʠʪʽʚ ʽ ʘʜʽʧʦʮʠʪʽʚ [339]. 

ɺʝʣʠʢʫ ʨʦʣʴ ʫ ʨʦʟʚʠʪʢʫ ʦʞʠʨʽʥʥʷ ʽ ʡʦʛʦ ʫʩʢʣʘʜʥʝʥʴ ʛʨʘʻ ʝʥʜʦʢʨʠʥʥʘ 

ʩʠʩʪʝʤʘ [327, 328]. ʆʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʝʥʜʦʢʨʠʥʥʠʭ ʦʨʛʘʥʽʚ, ʧʨʦʜʫʢʪʠ ʩʠʥʪʝʟʫ, 

ʷʢʦʛʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʤʝʪʘʙʦʣʽʟʤ ʚ ʦʨʛʘʥʽʟʤʽ, ʘ, ʦʪʞʝ, ʥʝ ʤʦʞʫʪʴ ʥʝ ʚʧʣʠʚʘʪʠ ʥʘ 



108 

ʝʥʝʨʛʝʪʠʯʥʠʡ ʦʙʤʽʥ ʽ ʩʪʘʣʽʩʪʴ ʤʘʩʠ ʪʽʣʘ, ʻ ʱʠʪʦʧʦʜʽʙʥʘ ʟʘʣʦʟʘ (ʑɿ) [340, 341]. 

ʌʫʥʢʮʽʷ ʑɿ ʫ ʭʚʦʨʠʭ ʟ ʦʞʠʨʽʥʥʷʤ, ʷʢ ʧʨʘʚʠʣʦ, ʥʝ ʟʤʽʥʝʥʘ. ʇʦʢʘʟʘʥʦ, ʱʦ ʥʘ 

ʧʦʯʘʪʢʦʚʠʭ ʩʪʘʜʽʷʭ ʦʞʠʨʽʥʥʷ ʩʝʢʨʝʮʽʷ ʪʠʨʝʦʪʨʦʧʽʥʫ, ʷʢʘ ʩʪʠʤʫʣʶʻʪʴʩʷ 

ʪʠʨʝʦʣʽʙʝʨʠʥʦʤ, ʟʘʣʠʰʘʻʪʴʩʷ ʚ ʤʝʞʘʭ ʥʦʨʤʠ. ʍʘʨʘʢʪʝʨ ʭʘʨʯʫʚʘʥʥʷ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ 

ʚʠʟʥʘʯʘʻ ʚʤʽʩʪ ʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʊ4 ʽ ʊ3 ʚ ʧʣʘʟʤʽ ʢʨʦʚʽ [342, 343]. ʇʨʠ ʨʽʟʢʦʤʫ 

ʟʥʠʞʝʥʥʽ ʚʤʽʩʪʫ ʚʫʛʣʝʚʦʜʽʚ ʚ ʾʞʽ ʘʙʦ ʧʦʚʥʦʤʫ ʛʦʣʦʜʫʚʘʥʥʽ ʢʦʥʮʝʥʪʨʘʮʽʷ ʊ3 

ʟʥʠʞʫʻʪʴʩʷ. ʇʝʨʝʾʜʘʥʥʷ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷʤ ʨʽʚʥʷ ʊ3 ʚ ʢʨʦʚʽ. ʊʘʢʽ 

ʢʦʣʠʚʘʥʥʷ ʨʽʚʥʽʚ ʪʠʨʝʦʾʜʥʠʭ ʛʦʨʤʦʥʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʦʙʫʤʦʚʣʝʥʽ ʟʤʽʥʦʶ 

ʧʝʨʠʬʝʨʠʯʥʦʛʦ ʜʝʡʦʜʫʚʘʥʥʷ ʊ4 ʽ ʩʣʫʞʠʪʠ ʘʜʘʧʪʠʚʥʦʶ ʢʦʤʧʝʥʩʘʪʦʨʥʦʶ ʨʝʘʢʮʽʻʶ, 

ʩʧʨʷʤʦʚʘʥʦʶ ʥʘ ʧʽʜʪʨʠʤʢʫ ʩʪʘʙʽʣʴʥʦʩʪʽ ʤʘʩʠ ʪʽʣʘ. ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʚʠʩʦʢʽ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʦʨʤʦʥʽʚ ʑɿ ʻ ʥʘʩʣʽʜʢʦʤ ʦʞʠʨʽʥʥʷ, ʘ ʥʝ ʧʨʠʯʠʥʦʶ. ɼʝʷʢʽ ʘʚʪʦʨʠ 

[329, 344] ʚʽʜʟʥʘʯʘʶʪʴ ʟʤʽʥʫ ʯʫʪʣʠʚʦʩʪʽ ʧʝʨʠʬʝʨʠʯʥʠʭ ʪʢʘʥʠʥ ʜʦ ʪʠʨʝʦʾʜʥʠʭ 

ʛʦʨʤʦʥʽʚ ʚʥʘʩʣʽʜʦʢ ʟʤʝʥʰʝʥʥʷ ʨʝʮʝʧʪʦʨʥʠʭ ʤʽʩʮʴ. ʇʦʚʽʜʦʤʣʷʻʪʴʩʷ ʪʘʢʦʞ ʧʨʦ 

ʧʦʨʫʰʝʥʥʷ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʟʚ'ʷʟʫʚʘʥʥʷ ʊ4 ʪʠʨʦʢʩʠʥʟʚ'ʷʟʫʶʯʠʤ ʛʣʦʙʫʣʽʥʦʤ, 

ʧʦʩʠʣʝʥʥʷ ʨʦʟʧʘʜʫ ʊ4, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʊ4 ʽ ʚʽʜʧʦʚʽʜʥʦ ʊ3 ʚ 

ʪʢʘʥʠʥʘʭ, ʨʦʟʚʠʪʢʫ ʚʽʜʥʦʩʥʦʾ ʪʠʨʝʦʾʜʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʽ ʧʦʷʚʽ ʢʣʽʥʽʯʥʠʭ ʦʟʥʘʢ 

ʛʽʧʦʪʠʨʝʦʟʫ ʫ ʭʚʦʨʠʭ ʥʘ ʦʞʠʨʽʥʥʷ [344, 345, 346]. 

ɻʦʨʤʦʥʠ ʊ3 ʽ ʊ4 ʟʙʽʣʴʰʫʶʪʴ ʧʦʛʣʠʥʘʥʥʷ ʢʠʩʥʶ ʧʨʘʢʪʠʯʥʦ ʫ ʚʩʽʭ 

ʤʝʪʘʙʦʣʽʯʥʦ ʘʢʪʠʚʥʠʭ ʪʢʘʥʠʥʘʭ. ɺʦʥʠ ʧʽʜʩʠʣʶʶʪʴ ʤʝʪʘʙʦʣʽʟʤ ʽ ʪʝʧʣʦʫʪʚʦʨʝʥʥʷ. 

ʗʢʱʦ ʨʽʚʝʥʴ ʤʝʪʘʙʦʣʽʟʤʫ ʫ ʜʦʨʦʩʣʠʭ ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʽʜ ʜʽʻʶ ʮʠʭ ʛʦʨʤʦʥʽʚ, ʘ 

ʩʧʦʞʠʚʘʥʥʷ ʾʞʽ ʥʝ ʟʨʦʩʪʘʻ, ʪʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʢʘʪʘʙʦʣʽʟʤ (ʨʦʟʧʘʜ) ʝʥʜʦʛʝʥʥʠʭ ʙʽʣʢʽʚ 

ʽ ʞʠʨʦʚʠʭ ʟʘʧʘʩʽʚ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʚʪʨʘʯʘʻʪʴʩʷ ʤʘʩʘ ʪʽʣʘ [347]. ʊʠʨʝʦʾʜʥʽ 

ʛʦʨʤʦʥʠ ʩʪʠʤʫʣʶʶʪʴ ʜʽʶ ʢʘʪʝʭʦʣʘʤʽʥʽʚ, ʷʢʽ ʚ ʩʚʦʶ ʯʝʨʛʫ, ʪʘʢʦʞ ʩʪʠʤʫʣʶʶʪʴ 

ʤʝʪʘʙʦʣʽʟʤ, ʘ, ʦʪʞʝ, ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʽʜʚʠʱʝʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʚʠʪʨʘʪ ʽ ʟʥʠʞʝʥʥʷ 

ʤʘʩʠ ʪʽʣʘ. 

ʊʠʨʝʦʾʜʥʽ ʛʦʨʤʦʥʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʦʙʤʽʥ ʚʫʛʣʝʚʦʜʽʚ, ʧʽʜʚʠʱʫʶʯʠ ʾʭ 

ʚʩʤʦʢʪʫʚʘʥʥʷ ʚ ʢʠʰʮʽ ʽ ʩʧʨʠʷʶʯʠ ʪʠʤ ʩʘʤʠʤ ʧʽʜʚʠʱʝʥʥʶ ʨʽʚʥʷ ʛʣʶʢʦʟʠ ʚ ʧʣʘʟʤʽ 

ʢʨʦʚʽ. ʆʜʥʘʢ ʮʝʡ ʝʬʝʢʪ ʢʦʨʦʪʢʦʯʘʩʥʠʡ. ʂʨʽʤ ʪʦʛʦ, ʮʽ ʛʦʨʤʦʥʠ ʟʥʠʞʫʶʪʴ ʨʽʚʝʥʴ 

ʮʠʨʢʫʣʶʶʯʦʛʦ ʍʉ ʚ ʧʣʘʟʤʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʽʜʚʠʱʝʥʦʛʦ ʫʪʚʦʨʝʥʥʷ ʨʝʮʝʧʪʦʨʽʚ 
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ʍʉʃʇʅʑ ʫ ʧʝʯʽʥʮʽ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦʛʦ ʟʘʭʦʧʣʝʥʥʷ ʍʉ 

ʧʝʯʽʥʢʦʶ ʟ ʩʠʩʪʝʤʠ ʢʨʦʚʦʦʙʽʛʫ [348, 349, 350, 351, 352]. 

ɾʠʨʦʚʘ ʪʢʘʥʠʥʘ ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʘ ʟ ʤʝʪʘʙʦʣʽʟʤʦʤ ʩʪʝʨʦʾʜʥʠʭ ʛʦʨʤʦʥʽʚ. ɺʦʥʘ 

ʟʜʘʪʥʘ ʾʭ ʥʘʢʦʧʠʯʫʚʘʪʠ, ʤʝʪʘʙʦʣʽʟʫʚʘʪʠ ʽ ʩʠʥʪʝʟʫʚʘʪʠ [353, 354, 355]. ʇʨʠ ʮʴʦʤʫ 

ʩʘʤʽ ʩʪʝʨʦʾʜʥʽ ʛʦʨʤʦʥʠ ʘʢʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʦʮʝʩʠ ʣʽʧʦʣʽʟʫ ʽ ʣʽʧʦʛʝʥʝʟʫ ʚ 

ʞʠʨʦʚʠʭ ʢʣʽʪʠʥʘʭ, ʥʘ ʢʽʣʴʢʽʩʪʴ ʽ ʨʦʟʧʦʜʽʣ ʞʠʨʫ ʚ ʦʨʛʘʥʽʟʤʽ, ʘ ʪʘʢʦʞ ʟʜʘʪʥʽ 

ʚʧʣʠʚʘʪʠ ʥʘ ʧʨʦʮʝʩʠ ʧʨʦʣʽʬʝʨʘʮʽʾ ʧʨʝʘʜʽʧʦʮʠʪʽʚ [356, 357, 358]. ɸʥʜʨʦʛʝʥʠ 

ʟʙʽʣʴʰʫʶʪʴ ʣʽʧʦʣʽʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʘʜʽʧʦʮʠʪʽʚ, ʘ ʝʩʪʨʦʛʝʥʠ ʧʽʜʚʠʱʫʶʪʴ 

ʘʢʪʠʚʥʽʩʪʴ ʬʝʨʤʝʥʪʽʚ ʣʽʧʦʛʝʥʝʟʫ. ʋ ʦʩʽʙ ʟ ʦʞʠʨʽʥʥʷʤ ʩʪʘʪʝʚʽ ʩʪʝʨʦʾʜʠ 

ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʚ ʞʠʨʦʚʽʡ ʪʢʘʥʠʥʽ, ʜʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʘʢʪʠʚʥʘ ʘʨʦʤʘʪʠʟʘʮʽʷ 

ʘʥʜʨʦʛʝʥʽʚ ʚ ʝʩʪʨʦʛʝʥʠ [359, 360]. ʂʨʽʤ ʪʦʛʦ, ʧʦʩʠʣʶʻʪʴʩʷ ʧʨʦʜʫʢʮʽʷ ʟʘʣʦʟʘʤʠ 

ʘʥʜʨʦʩʪʝʥʜʽʦʥʘ, ʱʦ ʻ ʩʫʙʩʪʨʘʪʦʤ ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʝʩʪʨʦʛʝʥʽʚ. ɺʽʜ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʘʥʜʨʦʛʝʥʽʚ ʽ ʝʩʪʨʦʛʝʥʽʚ ʫ ʭʚʦʨʠʭ ʥʘ ʦʞʠʨʽʥʥʷ ʟʘʣʝʞʠʪʴ ʧʝʨʝʚʘʞʘʥʥʷ ʦʟʥʘʢ 

ʛʽʧʝʨʘʥʜʨʦʩʪʝʥʽʾ ʘʙʦ ʛʽʧʝʨʝʩʪʨʦʛʝʥʽʾ. ɻʽʧʝʨʝʩʪʨʦʛʝʥʽʷ ʫ ʯʦʣʦʚʽʢʽʚ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʟʥʠʞʝʥʥʷʤ ʩʪʘʪʝʚʦʾ ʬʫʥʢʮʽʾ, ʘ ʫ ʞʽʥʦʢ ï ʧʦʨʫʰʝʥʥʷʤʠ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʫ. 

ɺʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʚ ʨʦʟʚʠʪʢʫ ʩʪʘʪʝʚʠʭ ʨʦʟʣʘʜʽʚ ʧʨʠ ʦʞʠʨʽʥʥʽ ʤʘʻ ʧʝʨʠʬʝʨʠʯʥʠʡ 

ʤʝʪʘʙʦʣʽʟʤ ʝʩʪʨʦʛʝʥʽʚ ʽ ʘʥʜʨʦʛʝʥʽʚ ʽ ʾʭ ʟʚ'ʷʟʫʚʘʥʥʷ ʟ ʙʽʣʢʘʤʠ ʧʣʘʟʤʠ. 

ɺʽʜʟʥʘʯʘʻʪʴʩʷ ʟʤʽʥʘ ʢʦʝʬʽʮʽʻʥʪʘ ʘʥʜʨʦʛʝʥʠ/ʝʩʪʨʦʛʝʥʠ ʚ ʩʪʦʨʦʥʫ ʡʦʛʦ ʟʤʝʥʰʝʥʥʷ. 

ʋ ʯʦʣʦʚʽʢʽʚ ʟ ʥʘʜʤʽʨʥʦʶ ʤʘʩʦʶ ʪʽʣʘ ʚʠʷʚʣʷʻʪʴʩʷ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʊʩ ʚ ʧʣʘʟʤʽ, ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʟʙʽʣʴʰʝʥʥʷ ʚʽʣʴʥʦʾ ʬʨʘʢʮʽʾ ʛʦʨʤʦʥʫ [361, 362, 363]. 

ʊʩ ʻ ʩʪʝʨʦʾʜʥʠʤ ʛʦʨʤʦʥʦʤ, ʩʝʢʨʝʮʽʷ ʷʢʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʝʧʽʟʦʜʠʯʥʦ 

(ʤʘʢʩʠʤʘʣʴʥʘ ʩʝʢʨʝʮʽʷ 02:00ï06.00 ʛʦʜ, ʤʽʥʽʤʘʣʴʥʘ ï ʙʣʠʟʴʢʦ 13:00 ʛʦʜ). ʊʽʣʴʢʠ 

2% ʊʩ ʮʠʨʢʫʣʶʻ ʚ ʢʨʦʚʽ ʫ ʚʽʣʴʥʦʤʫ ʩʪʘʥʽ, ʘ 30% ʡʦʛʦ ʟʚ'ʷʟʘʥʦ ʟ ʛʣʦʙʫʣʽʥʦʤ, 68% ï 

ʟ ʘʣʴʙʫʤʽʥʦʤ ʪʘ ʽʥʰʠʤʠ ʙʽʣʢʘʤʠ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʬʝʨʤʝʥʪʫ 5Ŭ-ʨʝʜʫʢʪʘʟʠ ʚʽʥ 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʙʽʣʴʰ ʘʢʪʠʚʥʠʡ ʜʠʛʽʜʨʦʪʝʩʪʦʩʪʝʨʦʥ [364, 365]. 

ʇʨʦʜʫʢʮʽʷ ʜʝʷʢʠʭ ʛʦʨʤʦʥʽʚ ʟ ʚʽʢʦʤ ʥʝ ʟʤʽʥʶʻʪʴʩʷ [365], ʩʝʢʨʝʮʽʷ ʞ 

ʜʝʛʽʜʨʦʝʧʽʘʥʜʨʦʩʪʝʨʦʥʘ (ɼɻɽɸ), ʧʨʠ ʩʪʘʨʽʥʥʽ ʢʘʪʘʩʪʨʦʬʽʯʥʦ ʧʘʜʘʻ. ʇʘʪʦʣʦʛʽʯʥʽ 

ʩʪʘʥʠ, ʩʪʨʝʩʦʚʽ ʩʠʪʫʘʮʽʾ ʧʨʠʩʢʦʨʶʶʪʴ ʧʨʦʮʝʩ ʟʥʠʞʝʥʥʷ ʡʦʛʦ ʧʨʦʜʫʢʮʽʾ 

ʥʘʜʥʠʨʢʦʚʠʤʠ ʟʘʣʦʟʘʤʠ [366]. ʇʨʦʪʷʛʦʤ 50 ʨʦʢʽʚ ʟ ʤʦʤʝʥʪʫ ʚʽʜʢʨʠʪʪʷ ɼɻɽɸ ʡʦʛʦ 

ʨʦʟʛʣʷʜʘʣʠ ʚʠʢʣʶʯʥʦ ʷʢ ʧʦʧʝʨʝʜʥʠʢʘ ʚ ʩʠʩʪʝʤʽ ʩʠʥʪʝʟʫ ʊʩ ʽ ʝʩʪʨʦʛʝʥʽʚ. ɿ ʜʘʥʠʭ 
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ʣʽʪʝʨʘʪʫʨʠ ʚʽʜʦʤʦ, ʱʦ ɼɻɽɸ ʚʠʨʦʙʣʷʶʪʴ ʥʘʜʥʠʨʥʠʢʠ ʪʽʣʴʢʠ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʢʣʘʩʫ 

ʧʨʠʤʘʪʽʚ, ʪʦʙʪʦ ʣʶʜʠʥʠ, ʚʠʱʠʭ ʽ ʥʠʞʯʠʭ ʤʘʚʧ [367, 368, 369]. ɸʜʨʝʥʘʣʦʚʽ ʟʘʣʦʟʠ 

ʚʩʽʭ ʽʥʰʠʭ ʪʚʘʨʠʥ ʡʦʛʦ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʠʨʦʙʣʷʶʪʴ. ʈʘʟʦʤ ʟ ʪʠʤ ʧʝʚʥʽ ʩʪʨʫʢʪʫʨʠ 

ʤʦʟʢʫ ʣʶʜʠʥʠ, ʤʘʚʧ ʪʘ ʽʥʰʠʭ ʪʚʘʨʠʥ ʩʠʥʪʝʟʫʶʪʴ de novo ɼɻɽɸ ʽ ʡʦʛʦ 

ʧʦʧʝʨʝʜʥʠʢʽʚ. ʋ ʛʨʠʟʫʥʽʚ ʚʽʥ ʧʨʘʢʪʠʯʥʦ ʥʝ ʩʠʥʪʝʟʫʻʪʴʩʷ ʥʘʜʥʠʨʢʦʚʠʤʠ ʟʘʣʦʟʘʤʠ, 

ʧʨʦʪʝ ʚ ʪʢʘʥʠʥʘʭ ʤʦʟʢʫ ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʟʥʘʯʥʠʭ ʢʽʣʴʢʦʩʪʷʭ [370, 371, 372]. ʎʽ ʜʘʥʽ, 

ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʷʚʣʝʥʦʾ ʧʽʟʥʽʰʝ ʚʘʞʣʠʚʦʾ ʨʦʣʽ ɼɻɽɸ ʽ ɼɻɽɸʉ (ʩʫʣʴʬʘʪʥʘ 

ʬʦʨʤʘ) ʚ ʥʝʨʚʦʚʽʡ ʪʢʘʥʠʥʽ, ʜʦʟʚʦʣʠʣʠ ʚʽʜʥʝʩʪʠ ʾʭ ʜʦ ʥʝʡʨʦʩʪʝʨʦʾʜʽʚ [373, 374]. ʇʽʢ 

ʫʪʚʦʨʝʥʥʷ ɼɻɽɸ ʜʦʚʦʜʠʪʴʩʷ ʥʘ ʚʽʢ 25ï30 ʨʦʢʽʚ. ʋ ʧʨʦʤʽʞʢʫ ʚʽʜ 20 ʜʦ 90 ʨʦʢʽʚ 

ʨʽʚʝʥʴ ɼɻɽɸ ʫ ʣʶʜʠʥʠ ʧʘʜʘʻ ʥʘ 90%. ɿʤʝʥʰʝʥʥʷ ʧʨʦʜʫʢʮʽʾ ʛʦʨʤʦʥʫ ʘʩʦʮʽʡʦʚʘʥʝ ʟ 

ʨʦʟʚʠʪʢʦʤ ʚʽʢʦʚʦʾ ʧʘʪʦʣʦʛʽʾ: ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʨʘʢʫ, ʦʩʪʝʦʧʦʨʦʟʫ, 

ʘʪʝʨʦʩʢʣʝʨʦʟʫ, ʭʚʦʨʦʙʠ ɸʣʴʮʛʝʡʤʝʨʘ, ʟʥʠʞʝʥʥʷʤ ʘʢʪʠʚʥʦʩʪʽ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʽ ʽʥ. 

[366, 368] ɼɻɽɸ ʽ ɼɻɽɸʉ ʩʠʥʪʝʟʫʶʪʴʩʷ ʩʽʪʯʘʩʪʦʶ ʟʦʥʦʶ ʢʦʨʠ ʥʘʜʥʠʨʢʦʚʠʭ ʟʘʣʦʟ, 

ʽ ʪʽʣʴʢʠ ʥʝʚʝʣʠʢʘ ʯʘʩʪʠʥʘ (ʙʣʠʟʴʢʦ 8ï10%) ʫʪʚʦʨʶʻʪʴʩʷ ʛʦʥʘʜʘʤʠ. ɿ ʫʩʽʭ ʩʪʝʨʦʾʜʽʚ 

ɼɻɽɸʉ ʮʠʨʢʫʣʶʻ ʚ ʧʝʨʠʬʝʨʠʯʥʽʡ ʢʨʦʚʽ ʚ ʥʘʡʙʽʣʴʰʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ [368]. ʗʢ ʽ 

ʽʥʰʽ ʩʪʝʨʦʾʜʠ, ʚʽʥ ʫʪʚʦʨʶʻʪʴʩʷ ʟ ʍʉ ʘʙʦ de novo ʟ ʘʮʝʪʘʪʫ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʩʫʣʴʬʘʪʥʦʾ ʬʦʨʤʠ, ʚʽʣʴʥʠʡ ɼɻɽɸ ʮʠʨʢʫʣʶʻ ʚ ʢʨʦʚʽ ʚ ʟʥʘʯʥʦ ʤʝʥʰʽʡ 

ʢʦʥʮʝʥʪʨʘʮʽʾ. ɼɻɽɸ ʻ ʧʦʧʝʨʝʜʥʠʢʦʤ ʩʪʘʪʝʚʠʭ ʩʪʝʨʦʾʜʽʚ, ʟʦʢʨʝʤʘ ʊʩ ʪʘ ɽʩ [370, 

372, 374]. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʯʠʩʣʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ ʚʠʷʚʠʣʠ ʙʘʛʘʪʦ ʚʘʞʣʠʚʠʭ 

ʯʠʥʥʠʢʽʚ ʽ ʤʝʭʘʥʽʟʤʽʚ ʘʜʘʧʪʘʮʽʾ ʦʨʛʘʥʽʟʤʫ, ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʠʡ ʤʝʭʘʥʽʟʤ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʧʦʣʫʯʝʥʥʷ ʽ ʚʟʘʻʤʦʨʝʛʫʣʷʮʽʾ ʦʩʥʦʚʥʠʭ ʩʠʩʪʝʤ, ʱʦ ʧʽʜʪʨʠʤʫʶʪʴ 

ʽʤʫʥʦʤʝʪʘʙʦʣʽʯʥʠʡ ʛʦʤʝʦʩʪʘʟ ʚ ʫʤʦʚʘʭ ʥʝʨʘʮʽʦʥʘʣʴʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ. ʇʠʪʘʥʥʷ ʧʨʦ 

ʬʦʨʤʫʚʘʥʥʷ ʘʜʘʧʪʘʮʽʡʥʠʭ ʨʝʘʢʮʽʡ ʦʨʛʘʥʽʟʤʫ ʥʘ ʜʽʶ ʚʠʩʦʢʦ ʞʠʨʦʚʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʩʧʝʮʠʬʽʯʥʠʭ ʽ ʥʝʩʧʝʮʠʬʽʯʥʠʭ ʧʨʦʷʚʽʚ ʮʠʭ ʨʝʘʢʮʽʡ 

ʘʢʪʠʚʥʦ ʜʠʩʢʫʪʫʻʪʴʩʷ. 

ɺ ʜʘʥʠʡ ʯʘʩ, ʟ ʦʛʣʷʜʫ ʥʘ ʽʥʪʝʥʩʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʢʨʽʦʙʽʦʣʦʛʽʾ ʷʢ ʥʘʫʢʠ, 

ʚʝʣʠʢʠʡ ʽʥʪʝʨʝʩ ʫ ʚʯʝʥʠʭ ʚʠʢʣʠʢʘʻ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʧʦ ʚʠʚʯʝʥʥʶ ʜʽʾ ʨʽʟʥʠʭ 

ʚʠʜʽʚ ʭʦʣʦʜʦʚʠʭ ʚʧʣʠʚʽʚ ʽ ʧʨʝʧʘʨʘʪʽʚ ʦʪʨʠʤʘʥʠʭ ʟ ʂʂ ʥʘ ʟʤʽʥʠ ʛʦʨʤʦʥʘʣʴʥʦʛʦ 

ʩʪʘʥʫ ʫ ʪʚʘʨʠʥ ʽ ʣʶʜʝʡ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʾʭ ʷʢ ʣʽʢʫʚʘʣʴʥʦʛʦ ʯʠʥʥʠʢʫ. 
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ʋ ʟʚ'ʷʟʢʫ ʚʠʱʝʚʠʢʣʘʜʝʥʠʤ ʥʘʤʠ ʙʫʣʦ ʚʠʚʯʝʥʦ ʚʧʣʠʚ ʈɽʍɺ (ï120Áʉ), ʢʗɺʂ 

ʂʂ ʽ ʾʭ ʧʦʻʜʥʘʥʥʷ ʥʘ ʨʽʚʝʥʴ ɼɻɽɸʉ, ʪʠʨʝʦʾʜʥʠʭ ʽ ʩʪʘʪʝʚʠʭ ʛʦʨʤʦʥʽʚ ʩʠʨʦʚʘʪʢʠ 

ʢʨʦʚʽ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʝʬʽʮʠʪ ʛʦʨʤʦʥʽʚ ʑɿ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʦʞʠʨʽʥʥʷ. ʅʘʤʠ 

ʚʩʪʘʥʦʚʣʝʥʦ (ʪʘʙʣ. 5.1), ʱʦ ʫ ʤʦʣʦʜʠʭ ʪʚʘʨʠʥ ʟ ʤʦʜʝʣʣʶ ɸʆ ʨʽʚʝʥʴ ʪʠʨʝʦʾʜʥʠʭ 

ʛʦʨʤʦʥʽʚ (ʊ3 ʽ ʊ4) ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʟʥʠʞʫʚʘʚʩʷ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʦʣʦʜʠʤʠ 

ʱʫʨʘʤʠ ʙʝʟ ʦʞʠʨʽʥʥʷ. ɿʤʝʥʰʝʥʥʷ ʩʝʢʨʝʮʽʾ ʊ3 ʽ ʊ4 ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʪʝ, ʱʦ ʥʘ ʪʣʽ 

ʦʞʠʨʽʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʧʦʨʫʰʝʥʥʷ ʦʙʤʽʥʫ ʚʫʛʣʝʚʦʜʽʚ ʽ ʪʨʘʥʩʧʦʨʪʫ ʢʠʩʥʶ ʜʦ ʦʨʛʘʥʽʚ 

ʽ ʪʢʘʥʠʥ ʟʥʠʞʫʻʪʴʩʷ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ ʑɿ ʽ ʘʜʘʧʪʠʚʥʽ ʤʦʞʣʠʚʦʩʪʽ 

ʦʨʛʘʥʽʟʤʫ ʪʚʘʨʠʥ. 

ʅʘ ʥʘʩʪʫʧʥʫ ʜʦʙʫ, ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ ʧʽʩʣʷ 9 ʩʝʘʥʩʽʚ ʈɽʍɺ (ʪʘʙʣ. 5.1) 

ʚʤʽʩʪ ʟʘʛʘʣʴʥʦʛʦ ʊ3 ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʝ ʟʙʽʣʴʰʫʚʘʚʩʷ ʷʢ ʱʦʜʦ ʧʦʢʘʟʥʠʢʽʚ ʢʦʥʪʨʦʣʶ ʙʝʟ ʦʞʠʨʽʥʥʷ, ʪʘʢ ʽ ʪʚʘʨʠʥ ʟ 

ʦʞʠʨʽʥʥʷʤ. ʅʘ ʮʴʦʤʫ ʪʣʽ ʢʦʥʮʝʥʪʨʘʮʽʷ ʟʘʛʘʣʴʥʦʛʦ ʊ4 ʚʽʨʦʛʽʜʥʦ ʟʤʝʥʰʫʚʘʣʘʩʷ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʠʤʠ ʱʫʨʘʤʠ ʙʝʟ ʦʞʠʨʽʥʥʷ (ʥʘ ʥʘʩʪʫʧʥʫ ʜʦʙʫ, ʯʝʨʝʟ 

ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ ʧʽʩʣʷ ʭʦʣʦʜʦʚʠʭ ʧʨʦʮʝʜʫʨ) ʽ ʫ ʚʽʜʜʘʣʝʥʽ ʪʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʴ 

ʚʽʜʧʦʚʽʜʘʣʘ ʧʦʢʘʟʥʠʢʘʤ ʪʚʘʨʠʥ ʟ ʤʦʜʝʣʣʶ ɸʆ. ʄʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʨʠʪʤʽʯʥʝ 

ʝʢʩʪʨʝʤʘʣʴʥʝ ʦʭʦʣʦʜʞʝʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʊ3 ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ 

ʚʽʜʥʦʚʣʶʻ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʑɿ ʤʦʣʦʜʠʭ ʪʚʘʨʠʥ ʟ ʦʞʠʨʽʥʥʷʤ, ʱʦ ʩʧʨʠʷʻ 

ʥʦʨʤʘʣʽʟʘʮʽʾ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʦʨʛʘʥʘʭ ʽ ʪʢʘʥʠʥʘʭ. ɿʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʊ4 

ʤʦʞʝ ʙʫʪʠ ʦʙʫʤʦʚʣʝʥʦ ʥʝʦʙʭʽʜʥʽʩʪʶ ʘʢʪʠʚʘʮʽʾ ʬʝʨʤʝʥʪʫ ʤʦʥʦʜʝʡʦʜʠʥʘʟʠ, ʷʢʠʡ 

ʟʜʽʡʩʥʶʻ ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʥʝʘʢʪʠʚʥʦʛʦ ʊ4 ʚ ʘʢʪʠʚʥʠʡ ʊ3. 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʪʠʨʝʦʾʜʥʠʭ ʛʦʨʤʦʥʽʚ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ 

ʥʘ ʪʣʽ ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ (ʪʘʙʣ. 

5.1) ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʟʥʠʞʫʚʘʣʘʩʷ ʱʦʜʦ ʢʦʥʪʨʦʣʶ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʚʽʜʧʦʚʽʜʘʣʘ 

ʧʦʢʘʟʥʠʢʘʤ ʪʚʘʨʠʥ ʟ ʦʞʠʨʽʥʥʷʤ. 

ʇʦʻʜʥʘʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʈɽʍɺ ʽ ʢʗɺʂ ʂʂ (ʪʘʙʣ. 5.1), ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʩʘʤʦʩʪʽʡʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʠʪʤʽʯʥʦʛʦ ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ, ʩʧʨʠʷʣʦ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʤʫ ʟʙʽʣʴʰʝʥʥʶ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ 

ɸʆ ʚʤʽʩʪʫ ʥʝ ʪʽʣʴʢʠ ʘʢʪʠʚʥʦʾ ʬʦʨʤʠ ʪʠʨʝʦʾʜʥʦʛʦ ʛʦʨʤʦʥʫ ʊ3, ʘ ʡ ʊ4. ʇʨʠʯʦʤʫ 
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ʚʠʷʚʣʝʥʽ ʟʤʽʥʠ ʨʽʚʥʷ ʛʦʨʤʦʥʽʚ ʑɿ ʙʫʣʠ ʭʘʨʘʢʪʝʨʥʽ ʷʢ ʥʘ ʥʘʩʪʫʧʥʫ ʜʦʙʫ, ʪʘʢ ʽ 

ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ ʧʽʩʣʷ ʧʦʻʜʥʘʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʠʭ ʤʝʪʦʜʽʚ ʚʧʣʠʚʫ. 

ʄʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʧʦʻʜʥʘʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʈɽʍɺ ʽ ʢʗɺʂ ʂʂ ʟʘʚʜʷʢʠ 

ʚʽʜʥʦʚʣʝʥʥʶ ʛʦʨʤʦʥʩʠʥʪʝʟʫʶʯʦʾ ʟʜʘʪʥʦʩʪʽ ʑɿ ʧʽʜʚʠʱʫʻ ʾʾ ʬʫʥʢʮʽʦʥʘʣʴʥʫ 

ʘʢʪʠʚʥʽʩʪʴ. 

ʊʘʙʣʠʮʷ 5.1 

ʈʽʚʝʥʴ ʪʠʨʝʦʾʜʥʠʭ ʛʦʨʤʦʥʽʚ ʫ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ ʜʦ ʽ ʧʽʩʣʷ ʈɽʍɺ, 

ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ ʽ ʾʭ ʧʦʻʜʥʘʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ɻʨʫʧʘ ʪʚʘʨʠʥ ʟʊ3, 

ʥʤʦʣʴ/ʣ 

ʟʊ4, 

ʥʤʦʣʴ/ʣ 

ʂʦʥʪʨʦʣʴ 2,88Ñ0,09 67,40Ñ3,82 

ʂʦʥʪʨʦʣʴ+ɸʆ 1,93Ñ0,641 51,27Ñ7,361 

ɸʆ+9 ʩʝʘʥʩʽʚ ʈɽʍɺ 

1 ʜʝʥʴ 3,45Ñ0,151,2 24,40Ñ1,201,2 

7 ʜʥʽʚ 4,15Ñ0,551,2 50,20Ñ7,301 

1 ʤʽʩʷʮʴ 3,50Ñ0,301,2 49,45Ñ10,851 

ɸʆ+ʢʗɺʂ ʂʂ 

1 ʜʝʥʴ 1,73Ñ0,331 51,53Ñ2,761 

7 ʜʥʽʚ 1,30Ñ0,061 53,37Ñ1,581 

1 ʤʽʩʷʮʴ 1,90Ñ0,311 47,67Ñ2,641 

ɸʆ+ʈɽʍɺ+ʢʗɺʂ ʂʂ 

1 ʜʝʥʴ 3,50Ñ0,211,2 79,77Ñ8,371,2 

7 ʜʥʽʚ 3,20Ñ0,361,2 76,47Ñ1,681,2 

1 ʤʽʩʷʮʴ 3,10Ñ0,101,2 78,50Ñ0,501,2 

ʇʨʠʤʽʪʢʘ: 1 ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʛʨʫʧʠ ʢʦʥʪʨʦʣʶ; 2 ï 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʛʨʫʧʠ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ (ʨÒ0,05). 

ɿ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ ʪʠʨʝʦʾʜʥʽ ʛʦʨʤʦʥʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʘʥ ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʠʭ 

ʩʪʨʫʢʪʫʨ ʎʅʉ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʫ ʨʝʛʫʣʷʮʽʶ ʙʽʣʢʦʚʦʛʦ, ʣʽʧʽʜʥʦʛʦ ʽ 

ʚʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʽʥʽʚ, ʘ ʪʘʢʦʞ ʩʪʠʤʫʣʶʶʪʴ ʧʨʦʮʝʩʠ ʨʦʩʪʫ ʽ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ, 

ʟʙʽʣʴʰʝʥʥʷ ʾʭ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʦʜʠʥ ʟ 

ʤʦʞʣʠʚʠʭ ʤʝʭʘʥʽʟʤʽʚ ʧʦʟʠʪʠʚʥʦʾ ʜʽʾ ʈɽʍɺ ʽ ʢʗɺʂ ʂʂ ʥʘ ʦʨʛʘʥʽʟʤ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ʟ ʤʦʜʝʣʣʶ ʦʞʠʨʽʥʥʷ. 
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ʉʪʘʪʝʚʽ ʛʦʨʤʦʥʠ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ʽ ʪʚʘʨʠʥ ʚʠʢʦʥʫʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ, 

ʦʩʢʽʣʴʢʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʘʥ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ, ʤʝʪʘʙʦʣʽʯʥʽ ʧʨʦʮʝʩʠ, 

ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʫ ʨʝʛʫʣʷʮʽʶ. 

ɺ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ (ʪʘʙʣ. 5.2), ʱʦ ʢʦʥʮʝʥʪʨʘʮʽʷ ʊʩ ʚ ʩʠʨʦʚʘʪʮʽ 

ʢʨʦʚʽ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʟʤʝʥʰʫʚʘʣʘʩʷ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʚʘʨʠʥʘʤʠ ʙʝʟ ʦʞʠʨʽʥʥʷ (ʧʨʘʢʪʠʯʥʦ ʚ 2,5 ʨʘʟʠ). ɿʥʠʞʝʥʥʷ ʨʽʚʥʷ ʊʩ 

ʩʚʽʜʯʠʣʦ ʧʨʦ ʧʦʨʫʰʝʥʥʷ ʧʨʦʮʝʩʽʚ ʛʦʨʤʦʥʦʧʨʦʜʫʢʮʽɰ ʽ ʨʦʟʚʠʪʢʫ ʧʘʪʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ, ʷʢʠʡ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʧʝʨʝʜʯʘʩʥʦʛʦ ʩʪʘʨʽʥʥʷ ʦʨʛʘʥʽʟʤʫ. 

ʅʘ ʥʘʩʪʫʧʥʫ ʜʦʙʫ ʧʽʩʣʷ 9 ʩʝʘʥʩʽʚ ʈɽʍɺ (ʪʘʙʣ. 5.2) ʚʤʽʩʪ ʊʩ ʚ ʩʠʨʦʚʘʪʮʽ 

ʢʨʦʚʽ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʟ ɸʆ ʥʝ ʟʤʽʥʶʚʘʚʩʷ. ʇʨʠ ʮʴʦʤʫ ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʧʽʩʣʷ 

ʦʩʪʘʥʥʴʦʾ ʧʨʦʮʝʜʫʨʠ ʦʭʦʣʦʜʞʝʥʥʷ ʡʦʛʦ ʢʦʥʮʝʥʪʨʘʮʽʷ ʟʨʦʩʪʘʣʘ ʽ ʚʽʜʧʦʚʽʜʘʣʘ 

ʧʦʢʘʟʥʠʢʘʤ ʢʦʥʪʨʦʣʶ, ʘ ʯʝʨʝʟ ʤʽʩʷʮʴ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʧʝʨʝʚʠʱʫʚʘʣʘ 

ʧʦʢʘʟʥʠʢʠ ʷʢ ʪʚʘʨʠʥ ʙʝʟ ʦʞʠʨʽʥʥʷ, ʪʘʢ ʽ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ (ʧʨʘʢʪʠʯʥʦ ʚ 3,5 

ʨʘʟʠ). 

ɸʥʘʣʦʛʽʯʥʘ ʜʠʥʘʤʽʢʘ ʟʤʽʥ ʨʽʚʥʷ ʊʩ ʚʽʜʟʥʘʯʘʣʘʩʷ ʧʽʩʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ ʽ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʈɽʍɺ (ʪʘʙʣ. 5.2). ʉʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ 

ʟʙʣ̔ʴʰʝʥʥʷ ʡʦʛʦ ʚʤʽʩʪʫ ʱʦʜʦ ʢʦʥʪʨʦʣʶ ʽ ʪʚʘʨʠʥ ʟ ʤʦʜʝʣʣʶ ɸʆ ʤʘʣʦ ʤʽʩʮʝ ʫ 

ʚʽʜʜʘʣʝʥʽ ʪʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʴ (ʯʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʢʗɺʂ ʂʂ ʽ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʈɽʍɺ). ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʢʦʥʮʝʥʪʨʘʮʽʷ ʝʩʪʨʘʜʽʦʣʫ (ɽʩ) 

ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʟ ɸʆ ʜʦ ʽ ʧʽʩʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʈɽʍɺ ʽ ʢʗɺʂ ʂʂ 

ʟʥʘʯʫʱʝ ʥʝ ʟʤʽʥʶʚʘʣʘʩʷ. 

ʄʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʩʘʤʦʩʪʽʡʥʝ ʽ ʧʦʻʜʥʘʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʈɽʍɺ ʽ ʢʗɺʂ 

ʂʂ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ ʊʩ, ʧʦʢʨʘʱʫʻ ʘʥʘʙʦʣʽʯʥʽ ʧʨʦʮʝʩʠ ʚ ʦʨʛʘʥʘʭ ʽ 

ʪʢʘʥʠʥʘʭ, ʟʦʢʨʝʤʘ ʙʽʦʩʠʥʪʝʟ ʙʽʣʢʘ, ʦʙʤʽʥ ʣʽʧʽʜʽʚ, ʪʠʤ ʩʘʤʠʤ ʧʽʜʚʠʱʫʶʯʠ 

ʘʜʘʧʪʘʮʽʡʥʦ-ʢʦʤʧʝʥʩʘʪʦʨʥʠʡ ʧʦʪʝʥʮʽʘʣ ʦʨʛʘʥʽʟʤʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ʟ 

ʦʞʠʨʽʥʥʷʤ. 

ʗʢ ʟʘʟʥʘʯʘʣʦʩʷ, ɼɻɽɸ ʻ ʩʪʝʨʦʾʜʥʠʤ ʛʦʨʤʦʥʦʤ ʥʘʜʥʠʨʢʦʚʠʭ ʟʘʣʦʟ, 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʷʢʦʛʦ ʚ ʢʨʦʚʽ ʟʥʠʞʫʻʪʴʩʷ ʟ ʚʽʢʦʤ. ʋ ʣʶʜʝʡ ʧʦʭʠʣʦʛʦ ʚʽʢʫ ʚʠʷʚʣʝʥʘ 

ʧʦʟʠʪʠʚʥʘ ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʜʘʥʦʛʦ ʛʦʨʤʦʥʫ ʽ ʧʨʦʷʚʘʤʠ çʟʜʦʨʦʚʦʛʦ 
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ʩʪʘʨʽʥʥʷè. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ɼɻɽɸ ʚʧʣʠʚʘʻ ʥʘ ʩʠʥʪʝʟ ʛʣʶʢʦʢʦʨʪʠʢʦʾʜʽʚ ʽ 

ʩʪʘʪʝʚʠʭ ʛʦʨʤʦʥʽʚ. 

ʊʘʙʣʠʮʷ 5.2 

ʈʽʚʝʥʴ ʩʪʘʪʝʚʠʭ ʛʦʨʤʦʥʽʚ ʫ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ ʜʦ ʽ ʧʽʩʣʷ ʈɽʍɺ, 

ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ ʽ ʾʭ ʧʦʻʜʥʘʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ɻʨʫʧʘ ʪʚʘʨʠʥ ʊʩ, 

ʥʤʦʣʴ/ʣ 

ɽʩ, 

ʥʤʦʣʴ/ʣ 

ɼɻɽɸʉ, 

ʥʤʦʣʴ/ʣ 

ʂʦʥʪʨʦʣʴ 13,90Ñ1,21 0,20Ñ0,00 2,68Ñ0,05 

ʂʦʥʪʨʦʣʴ+ɸʆ 

 

5,23Ñ0,371 0,20Ñ0,00 2,70Ñ0,40 

ɸʆ+9 ʩʝʘʥʩʽʚ ʈɽʍɺ 

1 ʜʝʥʴ 5,90Ñ0,901 0,30Ñ0,10 2,35Ñ0,55 

7 ʜʥʽʚ 13,00Ñ0,502 0,20Ñ0,00 1,95Ñ0,151,2 

1 ʤʽʩʷʮʴ 18,60Ñ1,601,2 0,20Ñ0,00 2,85Ñ0,05 

ɸʆ+ʢʗɺʂ ʂʂ 

1 ʜʝʥʴ 6,10Ñ0,421 0,23Ñ0,03 1,73Ñ0,091,2 

7 ʜʥʽʚ 14,77Ñ1,842 0,20Ñ0,00 1,87Ñ0,151,2 

1 ʤʽʩʷʮʴ 20,27Ñ1,631,2 0,20Ñ0,00 1,90Ñ0,061,2 

ɸʆ+ʈɽʍɺ+ʢʗɺʂ ʂʂ 

1 ʜʝʥʴ 13,10Ñ1,10 2 0,20Ñ0,00 2,60Ñ0,15 

7 ʜʥʽʚ 14,43Ñ5,35 2 0,20Ñ0,00 2,03Ñ0,07 

1 ʤʽʩʷʮʴ 21,25Ñ2,05 1,2 0,20Ñ0,00 2,50Ñ0,20 

ʇʨʠʤʽʪʢʘ: 1 ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʛʨʫʧʠ ʢʦʥʪʨʦʣʶ; 2 ï 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʛʨʫʧʠ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ (ʨÒ0,05). 

ʋ ʥʘʰʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʭ ʧʦʢʘʟʘʥʦ, ʱʦ ʚʤʽʩʪ ɼɻɽɸʉ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ 

ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ ʚʽʜʧʦʚʽʜʘʚ ʧʦʢʘʟʥʠʢʘʤ ʢʦʥʪʨʦʣʶ ʙʝʟ ʦʞʠʨʽʥʥʷ. 

ʉʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʟʤʝʥʰʝʥʥʷ ʨʽʚʥʷ ʜʘʥʦʛʦ ʛʦʨʤʦʥʫ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ 

ʽ ʪʚʘʨʠʥʘʤʠ ʟ ʦʞʠʨʽʥʥʷʤ, ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʧʽʩʣʷ 9 ʩʝʘʥʩʽʚ ʈɽʍɺ, ʘ 

ʪʘʢʦʞ ʥʘ ʥʘʩʪʫʧʥʫ ʜʦʙʫ, ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ. 

ʇʦʻʜʥʘʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʠʭ ʤʝʪʦʜʽʚ ʥʝ ʧʨʠʚʦʜʠʣʦ ʜʦ ʟʤʽʥ ʢʦʥʮʝʥʪʨʘʮʽʾ ɼɻɽɸʉ. 

ʆʪʨʠʤʘʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʧʦʷʩʥʶʶʪʴʩʷ ʪʠʤ, ʱʦ ɼɻɽɸʉ ʫ ʛʨʠʟʫʥʽʚ, 

ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʣʶʜʠʥʠ, ʧʨʘʢʪʠʯʥʦ ʥʝ ʩʠʥʪʝʟʫʻʪʴʩʷ ʥʘʜʥʠʨʢʦʚʠʤʠ ʟʘʣʦʟʘʤʠ [367, 
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368, 369] ʽ ʪʦʤʫ ʜʠʥʘʤʽʢʘ ʟʤʽʥʠ ʚʤʽʩʪʫ ʜʘʥʦʛʦ ʛʦʨʤʦʥʫ ʥʝ ʤʦʞʝ ʩʣʫʞʠʪʠ 

ʘʜʝʢʚʘʪʥʠʤ ʤʘʨʢʝʨʦʤ ʨʦʟʚʠʪʢʫ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʫ ʱʫʨʽʚ. 

ʅʘʤʠ ʧʦʢʘʟʘʥʦ (ʪʘʙʣ. 5.3), ʱʦ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʩʪʘʨʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʚʘʨʠʥ, 

ʨʽʚʝʥʴ ʟʘʛʘʣʴʥʦʛʦ ʊ4 ʩʪʘʪʠʯʥʦ ʟʥʘʯʫʱʝ ʟʥʠʞʫʚʘʚʩʷ (ʧʨʘʢʪʠʯʥʦ ʚ 2 ʨʘʟʠ), ʚʽʜʥʦʩʥʦ 

ʤʦʣʦʜʠʭ, ʘ ʟʘʛʘʣʴʥʦʛʦ ʊ3 ʥʝ ʟʤʽʥʶʚʘʚʩʷ. ʆʞʠʨʽʥʥʷ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʱʝ ʙʽʣʴʰ 

ʟʥʘʯʥʠʤ ʟʤʝʥʰʝʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʠʨʝʦʾʜʥʠʭ ʛʦʨʤʦʥʽʚ. ɿʥʠʞʝʥʥʷ ʚ ʩʠʨʦʚʘʪʮʽ 

ʢʨʦʚʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʚʤʽʩʪʫ ʛʦʨʤʦʥʽʚ ʑɿ ʤʦʞʝ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʦ ʟʽ ʟʤʝʥʰʝʥʥʷʤ ʾʾ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʷʢ ʚ ʨʝʟʫʣʴʪʘʪʽ ʩʪʘʨʽʥʥʷ ʦʨʛʘʥʽʟʤʫ, ʪʘʢ ʽ ʚ ʥʘʩʣʽʜʦʢ 

ʨʦʟʚʠʪʢʫ ɸʆ. 

ʅʘ ʥʘʩʪʫʧʥʫ ʜʦʙʫ, ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ 9 ʧʨʦʮʝʜʫʨ 

ʈɽʍɺ (ʪʘʙʣ. 5.3) ʨʽʚʝʥʴ ʟʘʛʘʣʴʥʦʛʦ ʊ3 ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʩʪʘʨʠʭ ʪʚʘʨʠʥ ʟ 

ʦʞʠʨʽʥʥʷʤ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʧʽʜʚʠʱʫʚʘʚʩʷ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʱʫʨʘʤʠ ʟ ʤʦʜʝʣʣʶ 

ɸʆ, ʥʘʙʣʠʞʘʶʯʠʩʴ ʜʦ ʧʦʢʘʟʥʠʢʽʚ ʢʦʥʪʨʦʣʶ. ʇʨʠ ʮʴʦʤʫ ʢʦʥʮʝʥʪʨʘʮʽʷ ʟʘʛʘʣʴʥʦʛʦ 

ʊ4 ʟʥʘʯʫʱʝ ʥʝ ʟʤʽʥʶʚʘʣʘʩʷ. ɸʥʘʣʽʟʫʶʯʠ ʦʪʨʠʤʘʥʽ ʜʘʥʽ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʫ 

ʩʪʘʨʠʭ ʪʚʘʨʠʥ ʨʠʪʤʽʯʥʝ ʝʢʩʪʨʝʤʘʣʴʥʝ ʦʭʦʣʦʜʞʝʥʥʷ ʥʝ ʩʪʽʣʴʢʠ ʚʧʣʠʚʘʣʦ ʥʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʑɿ, ʩʢʽʣʴʢʠ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʘʢʪʠʚʥʦʾ ʬʦʨʤʠ 

ʟʘʛʘʣʴʥʦʛʦ ʊ3. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʈɽʍɺ, ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ (ʪʘʙʣ 5.3) ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ (ʥʘ ʥʘʩʪʫʧʥʫ ʜʦʙʫ, ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ) 

ʩʧʨʠʷʣʦ ʟʙʽʣʴʰʝʥʥʶ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ ʥʝ ʪʽʣʴʢʠ 

ʨʽʚʥʷ ʟʘʛʘʣʴʥʦʛʦ ʊ3, ʘ ʡ ʟʘʛʘʣʴʥʦʛʦ ʊ4. ʇʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʠʨʝʦʾʜʥʠʭ 

ʛʦʨʤʦʥʽʚ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʣʽʧʰʝʥʥʷ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʽ ʩʠʩʪʝʤ ʘʜʘʧʪʘʮʽʾ ʦʨʛʘʥʽʟʤʫ 

ʩʪʘʨʠʭ ʪʚʘʨʠʥ ʟ ʦʞʠʨʽʥʥʷʤ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʛʣʷʜʘʪʠ ʢʗɺʂ ʂʂ ʥʝ ʪʽʣʴʢʠ ʚ 

ʷʢʦʩʪʽ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʛʝʨʦʧʨʦʪʝʢʪʦʨʘ, ʘʣʝ ʽ ʷʢ ʟʘʩʦʙʫ ʟʜʘʪʥʦʛʦ ʟʥʠʞʫʚʘʪʠ ʨʠʟʠʢ 

ʨʦʟʚʠʪʢʫ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʱʦ ʯʘʩʪʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴ ɸʆ. 

ʅʘʤʠ ʚʩʪʘʥʦʚʣʝʥʦ (ʪʘʙʣ. 5.3), ʱʦ ʧʨʠ ʧʦʻʜʥʘʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʈɽʍɺ ʽ 

ʢʗɺʂ ʂʂ ʚʤʽʩʪ ʛʦʨʤʦʥʽʚ ʑɿ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʟʨʦʩʪʘʚ ʥʝ ʪʽʣʴʢʠ ʱʦʜʦ ʪʚʘʨʠʥ ʟ ʦʞʠʨʽʥʥʷʤ, ʘʣʝ ʽ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʥʪʨʦʣʶ. ʇʨʠʯʦʤʫ ʟʘʟʥʘʯʝʥʽ ʟʤʽʥʠ ʨʽʚʥʷ ʪʠʨʝʦʾʜʥʠʭ 

ʛʦʨʤʦʥʽʚ ʤʘʣʠ ʤʽʩʮʝ ʷʢ ʥʘ ʥʘʩʪʫʧʥʫ ʜʦʙʫ ʧʽʩʣʷ ʧʦʻʜʥʘʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʈɽʍɺ ʽ 
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ʢʗɺʂ ʂʂ, ʪʘʢ ʽ ʫ ʚʽʜʜʘʣʝʥʽ ʪʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʴ (ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ). ʄʦʞʥʘ 

ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʛʘʣʴʥʦʛʦ ʊ3 ʽ ʊ4 ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ 

ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ɸʆ ʥʘ ʪʣʽ ʧʦʻʜʥʘʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ʤʝʪʦʜʽʚ ʚʧʣʠʚʫ ʩʧʨʠʷʻ 

ʧʽʜʚʠʱʝʥʥʶ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʑɿ, ʱʦ ʚ ʫʤʦʚʘʭ ʩʪʘʨʽʥʥʷ ʦʨʛʘʥʽʟʤʫ ʽ 

ʨʦʟʚʠʪʢʫ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʬʽʟʽʦʣʦʛʽʯʥʦ çʜʦʮʽʣʴʥʦè, ʦʩʢʽʣʴʢʠ ʥʘʧʨʘʚʣʝʥʦ ʥʘ 

ʘʢʪʠʚʘʮʽʶ ʩʠʩʪʝʤ ʘʜʘʧʪʘʮʽʾ, ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʢʣʽʪʠʥ ʽ ʪʢʘʥʠʥ, ʥʦʨʤʘʣʽʟʘʮʽʶ 

ʤʝʪʘʙʦʣʽʟʤʫ ʽ ʩʪʘʙʽʣʽʟʘʮʽʶ ʧʦʨʫʰʝʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ. 

ʊʘʙʣʠʮʷ 5.3 

ʈʽʚʝʥʴ ʪʠʨʝʦʾʜʥʠʭ ʛʦʨʤʦʥʽʚ ʫ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ ʜʦ ʽ ʧʽʩʣʷ ʈɽʍɺ, 

ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ ʽ ʾʭ ʧʦʻʜʥʘʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ɻʨʫʧʘ ʪʚʘʨʠʥ ʟʊ3, 

ʥʤʦʣʴ/ʣ 

ʟʊ4, 

ʥʤʦʣʴ/ʣ 

ʂʦʥʪʨʦʣʴ 2,85Ñ0,05 36,55Ñ1,85 

ʂʦʥʪʨʦʣʴ+ɸʆ 

 

1,95Ñ0,621 26,43Ñ2,071 

ɸʆ+9 ʩʝʘʥʩʽʚ ʈɽʍɺ 

1 ʜʝʥʴ 2,40Ñ0,062 27,63Ñ2,211 

7 ʜʥʽʚ 2,40Ñ0,302 27,70Ñ1,601 

1 ʤʽʩʷʮʴ 2,43Ñ0,032 26,73Ñ1,271 

ɸʆ+ʢʗɺʂ ʂʂ 

1 ʜʝʥʴ 2,80Ñ0,352 34,83Ñ4,102 

7 ʜʥʽʚ 2,88Ñ0,352 38,98Ñ0,402 

1 ʤʽʩʷʮʴ 2,98Ñ0,132 32,83Ñ1,712 

ɸʆ+ʈɽʍɺ+ʢʗɺʂ ʂʂ 

1 ʜʝʥʴ 4,25Ñ0,751,2 54,70Ñ7,401,2 

7ʜʥʽʚ 3,70Ñ0,201,2 53,40Ñ5,901,2 

1 ʤʽʩʷʮʴ 3,20Ñ0,101,2 48,45Ñ3,451,2 

ʇʨʠʤʽʪʢʘ: 1 ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʛʨʫʧʠ ʢʦʥʪʨʦʣʶ; 2 ï 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʛʨʫʧʠ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ (ʨÒ0,05). 

ɺ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʴ ʚʠʷʚʣʝʥʦ (ʪʘʙʣ. 5.4), ʱʦ ʚʤʽʩʪ ʊʩ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʩʪʘʨʠʭ 

ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʟʥʠʞʫʚʘʚʩʷ (ʧʨʘʢʪʠʯʥʦ ʚ 2 ʨʘʟʠ) ʱʦʜʦ 

ʢʦʥʪʨʦʣʴʥʠʭ ʪʚʘʨʠʥ ʙʝʟ ʦʞʠʨʽʥʥʷ. 
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ʊʘʙʣʠʮʷ 5.4 

ʈʽʚʝʥʴ ʩʪʘʪʝʚʠʭ ʛʦʨʤʦʥʽʚ ʫ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ ʜʦ ʽ ʧʽʩʣʷ ʈɽʍɺ, ʚʚʝʜʝʥʥʷ 

ʢʗɺʂ ʂʂ ʽ ʾʭ ʧʦʻʜʥʘʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ɻʨʫʧʘ ʪʚʘʨʠʥ ʊʩ, 

ʥʤʦʣʴ/ʣ 

ɽʩ, 

ʥʤʦʣʴ/ʣ 

ɼɻɽɸʉ, 

ʥʤʦʣʴ/ʣ 

ʂʦʥʪʨʦʣʴ 11,55Ñ1,15 0,25Ñ0,05 3,10Ñ0,20 

ʂʦʥʪʨʦʣʴ+ɸʆ 6,28Ñ0,781 0,25Ñ0,05 3,58Ñ0,27 

ɸʆ+9 ʩʝʘʥʩʽʚ ʈɽʍɺ 

1 ʜʝʥʴ 6,60Ñ0,961 0,27Ñ0,03 3,13Ñ0,19 

7 ʜʥʽʚ 14,75Ñ0,651,2 0,20Ñ0,00 3,50Ñ0,70 

1 ʤʽʩʷʮʴ 18,43Ñ0,741,2 0,21Ñ0,03 3,67Ñ0,12 

ɸʆ+ʢʗɺʂ ʂʂ 

1 ʜʝʥʴ 8,10Ñ0,671,2 0,20Ñ0,00 3,00Ñ0,15 

7 ʜʥʽʚ 8,65Ñ0,851,2 0,25Ñ0,06 3,63Ñ0,15 

1 ʤʽʩʷʮʴ 8,85Ñ1,131,2 0,20Ñ0,04 3,43Ñ0,09 

ɸʆ+ʈɽʍɺ+ʢʗɺʂ ʂʂ 

1 ʜʝʥʴ 11,25Ñ2,552 0,20Ñ0,00 3,65Ñ0,15 

7 ʜʥʽʚ 11,45Ñ0,052 0,20Ñ0,00 3,15Ñ0,05 

1 ʤʽʩʷʮʴ 17,65Ñ1,251,2 0,25Ñ0,05 2,98Ñ0,10 

ʇʨʠʤʽʪʢʘ: 1 ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʛʨʫʧʠ ʢʦʥʪʨʦʣʶ; 2 ï 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʛʨʫʧʠ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ (ʨÒ0,05). 

ʅʘ ʥʘʩʪʫʧʥʫ ʜʦʙʫ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ 9 ʩʝʘʥʩʽʚ ʈɽʍɺ (ʪʘʙʣ. 5.4) ʨʽʚʝʥʴ ʜʘʥʦʛʦ 

ʛʦʨʤʦʥʫ ʥʝ ʟʤʽʥʶʚʘʚʩʷ, ʘ ʫ ʚʽʜʜʘʣʝʥʽ ʪʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʴ (ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ 

ʤʽʩʷʮʴ ʧʽʩʣʷ ʦʭʦʣʦʜʞʝʥʥʷ) ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʧʽʜʚʠʱʫʚʘʚʩʷ ʷʢ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʪʚʘʨʠʥʘʤʠ ʟ ɸʆ, ʪʘʢ ʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʥʪʨʦʣʶ. 

ʋ ʩʚʦʶ ʯʝʨʛʫ ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ (ʪʘʙʣ. 5.4) ʩʪʘʨʠʤ ʱʫʨʘʤ ʟ ʦʞʠʨʽʥʥʷʤ 

ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʊʩ ʚ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʦʜʦ ʪʚʘʨʠʥ ʟ ɸʆ, ʧʨʠ ʮʴʦʤʫ ʡʦʛʦ ʚʤʽʩʪ ʟʘʣʠʰʘʚʩʷ ʥʠʞʯʝ 

ʢʦʥʪʨʦʣʴʥʠʭ ʱʫʨʽʚ ʙʝʟ ʦʞʠʨʽʥʥʷ. 

ʅʘ ʥʘʩʪʫʧʥʫ ʜʦʙʫ ʽ ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʧʽʩʣʷ ʧʦʻʜʥʘʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʈɽʍɺ ʽ 

ʢʗɺʂ ʂʂ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʩʪʘʨʠʭ ʪʚʘʨʠʥ ʟ ʤʦʜʝʣʣʶ ɸʆ ʟʘʟʥʘʯʘʣʦʩʷ ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʝ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʊʩ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʠʤʠ ʱʫʨʘʤʠ ʟ ʦʞʠʨʽʥʥʷʤ, 
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ʘ ʯʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ ʧʦʻʜʥʘʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʠʭ ʤʝʪʦʜʽʚ ʚʧʣʠʚʽʚ ʡʦʛʦ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʥʘʙʣʠʞʘʣʘʩʷ ʜʦ ʧʦʢʘʟʥʠʢʽʚ ʢʦʥʪʨʦʣʶ. ʉʘʤʦʩʪʽʡʥʝ ʽ ʧʦʻʜʥʘʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʠʪʤʽʯʥʦʛʦ ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʽ ʢʗɺʂ ʂʂ, ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʧʣʠʚʘʣʦ ʥʘ ʨʽʚʝʥʴ ɽʩ ʽ ɼɻɽɸʉ ʚ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ɸʆ. 

ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʊʩ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʩʪʘʨʠʭ ʪʚʘʨʠʥ ʟ 

ʤʦʜʝʣʣʶ ɸʆ ʥʘ ʪʣʽ ʩʘʤʦʩʪʽʡʥʦʛʦ ʽ ʧʦʻʜʥʘʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʈɽʍɺ ʽ ʢʗɺʂ ʂʂ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʽʜʚʠʱʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʘʥʜʨʦʛʝʥʽʚ ʽ ʻ ʩʧʨʠʷʪʣʠʚʠʤ 

ʬʘʢʪʦʨʦʤ, ʪʘʢ ʷʢ ʩʪʘʪʝʚʽ ʛʦʨʤʦʥʠ ʚ ʦʨʛʘʥʽʟʤʽ ʤʘʶʪʴ ʚʠʨʘʞʝʥʫ ʘʥʘʙʦʣʽʯʥʫ 

ʘʢʪʠʚʥʽʩʪʴ. ɺʧʣʠʚʘʶʯʠ ʥʘ ʛʝʥʝʪʠʯʥʠʡ ʘʧʘʨʘʪ ʢʣʽʪʠʥʠ, ʚʦʥʠ ʧʽʜʩʠʣʶʶʪʴ ʚ ʥʽʡ 

ʙʽʦʩʠʥʪʝʟ ʙʽʣʢʽʚ, ʚʧʣʠʚʘʶʪʴ ʥʘ ʦʙʤʽʥ ʣʽʧʽʜʽʚ, ʧʽʜʚʠʱʫʶʪʴ ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ ʚ 

ʧʨʠʩʫʪʥʦʩʪʽ ʛʦʨʤʦʥʽʚ ʑɿ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʦʟʚʠʪʦʢ ʦʞʠʨʽʥʥʷ ʫ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ 

ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʩʝʢʨʝʮʽʾ ʪʠʨʝʦʾʜʥʠʭ ʽ ʩʪʘʪʝʚʠʭ ʛʦʨʤʦʥʽʚ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʟʥʠʞʝʥʥʷʤ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʷʢ ʱʠʪʦʧʦʜʽʙʥʦʾ, ʪʘʢ ʽ ʩʪʘʪʝʚʠʭ ʟʘʣʦʟ. ɼʘʥʽ 

ʧʦʨʫʰʝʥʥʷ ʙʫʣʠ ʙʽʣʴʰ ʚʠʨʘʞʝʥʽ ʫ ʩʪʘʨʠʭ ʪʚʘʨʠʥ. ʉʘʤʦʩʪʽʡʥʝ ʽ ʙʽʣʴʰʦʶ ʤʽʨʦʶ 

ʧʦʻʜʥʘʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʈɽʍɺ (ï120Áʉ) ʽ ʢʗɺʂ ʂʂ ʚʽʜʥʦʚʣʶʚʘʣʦ 

ʛʦʨʤʦʥʩʠʥʪʝʟʫʶʯʫ ʟʜʘʪʥʽʩʪʴ ʑɿ, ʧʽʜʚʠʱʫʶʯʠ ʾʾ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ, 

ʥʦʨʤʘʣʽʟʫʚʘʣʦ ʨʽʚʝʥʴ ʊʩ, ʪʠʤ ʩʘʤʠʤ ʟʙʽʣʴʰʫʶʯʠ ʘʜʘʧʪʘʮʽʡʥʦ-ʢʦʤʧʝʥʩʘʪʦʨʥʠʡ 

ʧʦʪʝʥʮʽʘʣ ʦʨʛʘʥʽʟʤʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ʟ ʦʞʠʨʽʥʥʷʤ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʾʭ 

ʚʽʢʫ. ɺʠʷʚʣʝʥʽ ʟʤʽʥʠ ʻ ʬʽʟʽʦʣʦʛʽʯʥʦ ʟʥʘʯʠʤʠʤʠ, ʦʩʢʽʣʴʢʠ ʪʠʨʝʦʾʜʥʽ ʛʦʨʤʦʥʠ 

ʧʽʜʚʠʱʫʶʪʴ ʧʦʛʣʠʥʘʥʥʷ ʢʠʩʥʶ ʦʨʛʘʥʘʤʠ ʽ ʪʢʘʥʠʥʘʤʠ, ʨʝʛʫʣʶʶʪʴ ʤʝʪʘʙʦʣʽʟʤ 

ʣʽʧʽʜʽʚ ʽ ʚʫʛʣʝʚʦʜʽʚ, ʪʠʤ ʩʘʤʠʤ ʙʝʨʫʯʠ ʫʯʘʩʪʴ ʚ ʝʥʝʨʛʝʪʠʯʥʦʤʫ ʦʙʤʽʥʽ ʽ ʧʽʜʪʨʠʤʮʽ 

ʩʪʘʣʦʩʪʽ ʤʘʩʠ ʪʽʣʘ. ʋ ʨʘʟʽ ʷʢʱʦ ʨʽʚʝʥʴ ʤʝʪʘʙʦʣʽʟʤʫ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʧʽʜ ʚʧʣʠʚʦʤ 

ʛʦʨʤʦʥʽʚ ʑɿ ʨʦʟʧʘʜʘʶʪʴʩʷ ʙʽʣʢʠ ʽ ʞʠʨʠ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʟʥʠʞʫʻʪʴʩʷ ʘʧʝʪʠʪ ʽ 

ʟʤʝʥʰʫʻʪʴʩʷ ʤʘʩʘ ʪʽʣʘ. 

ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʨʦʟʜʽʣʫ 5 ʦʧʫʙʣʽʢʦʚʘʥʘ ʨʦʙʦʪʘ [375]. 
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ʈʆɿɼɯʃ 6 

 

ʆʉʆɹʃʀɺʆʉʊɯ ɻɯʉʊʆʃʆɻɯʏʅʆɻʆ ʉʊɸʅʋ ʄɯʆʂɸʈɼɸ ʄʆʃʆɼʀʍ ɯ 

ʉʊɸʈʀʍ ʑʋʈɯɺ ɿ ʄʆɼɽʃʃʖ ɸʃɯʄɽʅʊɸʈʅʆɻʆ ʆɾʀʈɯʅʅʗ ʅɸ ʊʃɯ 

ʈʀʊʄɯʏʅʆɻʆ ɽʂʉʊʈɽʄɸʃʔʅʆɻʆ ʆʍʃʆɼɾɽʅʅʗ (ï120ʦʉ), ɺɺɽɼɽʅʅʗ 

ʂʈɯʆʂʆʅʉɽʈɺʆɺɸʅʀʍ ʗɼʈʆɺʄɯʉʅʀʍ ʂʃɯʊʀʅ ʂʆʈɼʆɺʆɰ ʂʈʆɺɯ ʊɸ 

ɰʍ ʇʆɭɼʅɸʅʅʗ 

 

ɺ ʜʘʥʠʡ ʯʘʩ ʧʨʦʚʝʜʝʥʦ ʙʝʟʣʽʯ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦ 

ʚʩʪʘʥʦʚʣʝʥʥʶ ʟʚ'ʷʟʢʫ ʤʽʞ ʟʙʽʣʴʰʝʥʥʷʤ ʧʦʰʠʨʝʥʦʩʪʽ ʦʞʠʨʽʥʥʷ ʽ ʟʨʦʩʪʘʥʥʷʤ ʯʠʩʣʘ 

ʽʥʰʠʭ ʧʘʪʦʣʦʛʽʡ [1, 55]. ɼʦʚʝʜʝʥʦ [3, 44, 47], ʱʦ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʦʞʠʨʽʥʥʷ ʩʧʨʠʷʻ 

ʨʦʟʚʠʪʢʫ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʽ ʦʥʢʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ 2 

ʪʠʧʫ, ʞʦʚʯʥʦʢʘʤôʷʥʦʾ ʭʚʦʨʦʙʠ, ʙʨʦʥʭʽʘʣʴʥʦʾ ʘʩʪʤʠ, ʭʚʦʨʦʙ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ 

ʘʧʘʨʘʪʫ [52, 72]. ʇʘʪʦʛʝʥʝʟ ʫʨʘʞʝʥʥʷ ʉʉʉ ʧʨʠ ʦʞʠʨʽʥʥʽ ʙʘʛʘʪʦʩʪʦʨʦʥʥʽʡ. ɭ ʜʘʥʽ 

[38, 349, 350] ʧʨʦ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʦʪʠ ʨʦʟʚʠʪʢʫ ɸɻ, ɯʍʉ [5, 7], ʩʝʨʮʝʚʦʾ 

ʥʝʜʦʩʪʘʪʥʦʩʪʽ, ʛʽʧʝʨʭʦʣʝʩʪʝʨʠʥʝʤʽʾ, ʪʨʦʤʙʦʝʤʙʦʣʽʯʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʫ ʭʚʦʨʠʭ ʟ 

ʥʘʜʣʠʰʢʦʚʦʶ ʤʘʩʦʶ ʪʽʣʘ [42, 324]. ɿʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʧʨʦʚʝʜʝʥʦ ʨʷʜ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ 

ʜʦʚʦʜʷʪʴ ʤʦʞʣʠʚʽʩʪʴ ʽ ʤʝʭʘʥʽʟʤʠ ʣʽʧʦʪʦʢʩʠʯʥʦʛʦ ʫʨʘʞʝʥʥʷ ʩʝʨʮʝʚʦʛʦ ʤ'ʷʟʘ ʧʨʠ 

ʦʞʠʨʽʥʥʽ, ʧʨʠ ʷʢʦʤʫ ʧʦʨʫʰʫʻʪʴʩʷ ʷʢ ʤʦʨʬʦʣʦʛʽʯʥʘ ʢʘʨʪʠʥʘ ʤʽʦʢʘʨʜʘ, ʪʘʢ ʽ ʡʦʛʦ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ [77]. ʈʦʟʚʠʚʘʶʪʴʩʷ ʪʘʢʽ ʟʤʽʥʠ ʷʢ ʛʽʧʝʨʪʨʦʬʽʷ ʣʽʚʦʛʦ 

ʰʣʫʥʦʯʢʘ, ʟʙʽʣʴʰʝʥʥʷ ʧʦʨʦʞʥʠʥʠ ʣʽʚʦʛʦ ʧʝʨʝʜʩʝʨʜʷ, ʟʥʠʞʝʥʥʷ ʜʽʘʩʪʦʣʽʯʥʦʾ ʽ 

ʩʠʩʪʦʣʽʯʥʦʾ ʬʫʥʢʮʽʾ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʭʨʦʥʽʯʥʦʾ 

ʩʝʨʮʝʚʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ [75, 76]. ʅʘ ʪʣʽ ʦʞʠʨʽʥʥʷ ʚ̔ ʜʙʫʚʘʶʪʴʩʷ ʤʝʪʘʙʦʣʽʯʥʽ, 

ʜʠʩʛʦʨʤʦʥʘʣʴʥʽ, ʛʝʤʦʜʠʥʘʤʽʯʥʽ ʟʤʽʥʠ ʚ ʦʨʛʘʥʽʟʤʽ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʩʝʨʮʝʚʠʡ ʤ'ʷʟ, ʚʠʢʣʠʢʘʶʯʠ ʡʦʛʦ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʤʽʥʠ [3, 36, 40]. 

 

6.1. ʉʪʨʫʢʪʫʨʘ ʤʽʦʢʘʨʜʘ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ 

ʘʣʽʤʝʥʪʘʨʥʦʛʦ ʦʞʠʨʽʥʥʷ 

ʈʝʟʫʣʴʪʘʪʠ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʢʘʥʠʥ ʽ ʩʫʜʠʥ ʩʝʨʮʷ ʢʦʥʪʨʦʣʴʥʠʭ 6-

ʤʽʩʷʯʥʠʭ ʪʚʘʨʠʥ ʧʽʜʪʚʝʨʜʠʣʠ ʘʜʝʢʚʘʪʥʽʩʪʴ ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʤʝʪʦʜʠʢ. ʉʪʨʫʢʪʫʨʥʘ 
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ʦʨʛʘʥʽʟʘʮʽʷ ʤʽʦʢʘʨʜʘ ʚʽʜʧʦʚʽʜʘʣʘ ʥʦʨʤʽ [202, 204, 287]. ʄ'ʷʟʦʚʽ ʚʦʣʦʢʥʘ ʤʘʣʠ 

ʧʦʨʽʚʥʷʥʦ ʨʽʚʥʦʤʽʨʥʫ ʪʦʚʱʠʥʫ, ʨʦʟʛʘʣʫʞʫʚʘʣʠʩʷ ʽ ʫʪʚʦʨʶʚʘʣʠ ʤʽʞ ʩʦʙʦʶ 

ʘʥʘʩʪʦʤʦʟʠ, ʬʦʨʤʫʶʯʠ ʱʽʣʴʥʫ ʤʝʨʝʞʫ, ʭʘʨʘʢʪʝʨʥʫ ʜʣʷ ʩʝʨʮʝʚʦʛʦ ʤ'ʷʟʘ ʜʘʥʦʛʦ 

ʪʝʨʤʽʥʫ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʫ ʩʪʘʪʝʚʦʟʨʽʣʠʭ ʱʫʨʽʚ [206]. 

ʇʨʦʩʪʦʨʠ ʤʽʞ ʢʘʨʜʽʦʤʽʦʮʠʪʘʤʠ ʙʫʣʠ ʟʘʧʦʚʥʝʥʽ ʽʥʪʝʨʩʪʠʮʽʘʣʴʥʦʶ 

ʩʧʦʣʫʯʥʦʶ ʪʢʘʥʠʥʦʶ, ʚ ʷʢʽʡ ʚʽʜʟʥʘʯʘʣʠʩʷ ʜʠʬʫʟʥʦ ʨʦʟʪʘʰʦʚʘʥʽ ʬʽʙʨʦʙʣʘʩʪʠ ʟ 

ʱʽʣʴʥʠʤ ʙʘʟʦʬʽʣʴʥʠʤ ʷʜʨʦʤ ʚʝʨʝʪʝʥʦʧʦʜʽʙʥʦʾ ʬʦʨʤʠ, ʘ ʪʘʢʦʞ ʯʠʩʣʝʥʥʽ ʢʘʧʽʣʷʨʠ. 

ɽʥʜʦʪʝʣʽʡ ʩʫʜʠʥ ʙʫʚ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʩʧʣʦʱʝʥʠʤʠ ʝʥʜʦʪʝʣʽʦʮʠʪʘʤʠ ʟ ʚʠʪʷʛʥʫʪʠʤʠ 

ʷʜʨʘʤʠ. ɺ ʽʥʪʝʨʩʪʠʮʽʘʣʴʥʽʡ ʩʧʦʣʫʯʥʽʡ ʪʢʘʥʠʥʽ ʤʽʦʢʘʨʜʘ ʚʠʷʚʣʷʣʠʩ ̫ ʪʦʥʢʽ 

ʢʦʣʘʛʝʥʦʚʽ ʚʦʣʦʢʥʘ ʨʦʞʝʚʦʛʦ ʢʦʣʴʦʨʫ, ʨʦʟʪʘʰʦʚʘʥʽ ʫʟʜʦʚʞ ʤ'ʷʟʦʚʠʭ ʚʦʣʦʢʦʥ. 

ʇʨʠ ʛʽʩʪʦʣʦʛʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʤʽʦʢʘʨʜʘ 24-ʤʽʩʷʯʥʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʱʫʨʽʚ, 

ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 6-ʤʽʩʷʯʥʠʤʠ ʚʠʷʚʣʷʣʠʩʷ ʙʽʣʴʰ ʚʠʨʘʞʝʥʽ ʚʽʢʦʚʽ ʧʝʨʝʙʫʜʦʚʠ. 

ʂʘʧʽʣʷʨʠ ʙʫʣʠ ʨʦʟʰʠʨʝʥʽ ʽ ʧʝʨʝʧʦʚʥʝʥʽ ʝʨʠʪʨʦʮʠʪʘʤʠ. ɺʽʜʟʥʘʯʘʣʠʩʷ ʦʩʝʨʝʜʢʠ 

ʧʝʨʠʚʘʩʢʫʣʷʨʥʦʛʦ ʽ ʽʥʪʝʨʩʪʠʮʽʘʣʴʥʦʛʦ ʥʘʙʨʷʢʽʚ, ʘ ʪʘʢʦʞ ʧʦʦʜʠʥʦʢʽ ʣʽʤʬʦ- 

ʛʽʩʪʽʦʮʠʪʘʨʥʽ ʽʥʬʽʣʴʪʨʘʪʠ. ɺʩʽ ʚʝʣʠʢʽ ʩʫʜʠʥʠ ʙʫʣʠ ʧʦʚʥʦʢʨʦʚʥʽ, ʤʘʣʠ ʟʤʽʥʝʥʫ 

ʬʦʨʤʫ ʧʨʦʩʚʽʪʫ, ʥʝʨʽʚʥʦʤʽʨʥʦ ʧʦʪʦʚʱʝʥʽ ʩʪʽʥʢʠ, ʟʚʠʚʠʩʪʽ ʢʦʥʪʫʨʠ ʚʥʫʪʨʽʰʥʴʦʾ 

ʝʣʘʩʪʠʯʥʦʾ ʤʝʤʙʨʘʥʠ. ʅʘʚʢʦʣʦ ʩʫʜʠʥ ʚʠʷʚʣʷʚʩʷ ʧʝʨʠʚʘʩʢʫʣʷʨʥʠʡ ʥʘʙʨʷʢ ʽ 

ʢʘʨʜʽʦʩʢʣʝʨʦʟ. 

ɻʽʩʪʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʤʽʦʢʘʨʜʘ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ ʧʦʢʘʟʘʣʦ, 

ʱʦ ʤʝʞʘ ʤʽʞ ʝʧʽʢʘʨʜʦʤ ʽ ʤʽʦʢʘʨʜʦʤ ʙʫʣʘ ʚʠʨʘʞʝʥʘ ʥʝʯʽʪʢʦ ʟʘʚʜʷʢʠ ʪʦʤʫ, ʱʦ 

ʞʠʨʦʚʘ ʪʢʘʥʠʥʘ ʧʨʦʥʠʢʘʣʘ ʚʛʣʠʙ ʤʽʦʢʘʨʜʘ ʫ ʚʠʛʣʷʜʽ ʪʷʞʽʚ ʞʠʨʦʚʠʭ ʢʣʽʪʠʥ ʧʦ 

ʭʦʜʫ ʚʝʥʦʟʥʠʭ ʩʫʜʠʥ ʽ ʢʘʧʽʣʷʨʽʚ. ɺʠʟʥʘʯʘʣʠʩʷ ʜʽʘʧʝʜʝʟʥʽ ʢʨʦʚʦʚʠʣʠʚʠ (ʨʠʩ. 6.1, 

ɸ). ʋ ʪʠʭ ʤʽʩʮʷʭ, ʜʝ ʥʘʡʙʽʣʴʰ ʩʠʣʴʥʦ ʙʫʣʦ ʚʠʨʘʞʝʥʝ ʦʞʠʨʽʥʥʷ 

ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʠʭ ʧʨʦʰʘʨʢʽʚ ʤʽʞ ʤ'ʷʟʦʚʠʤʠ ʚʦʣʦʢʥʘʤʠ, ʦʩʪʘʥʥʽ ʙʫʣʠ ʩʪʦʥʰʝʥʽ, 

ʷʜʨʘ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ ʛʽʧʦʭʨʦʤʥʽ (ʘʪʨʦʬʽʷ ʚʽʜ ʪʠʩʢʫ), ʧʦʧʝʨʝʯʥʘ ʩʤʫʛʘʩʪʽʩʪʴ ʥʝ 

ʚʠʷʚʣʷʣʘʩʷ (ʨʠʩ. 6.1, ɹ). ʋ ʙʽʣʴʰ ʛʣʠʙʦʢʠʭ ʚʽʜʜʽʣʘʭ ʤʽʦʢʘʨʜʘ, ʜʝ ʥʝ ʙʫʣʦ ʞʠʨʦʚʦʾ 

ʪʢʘʥʠʥʠ, ʤ'ʷʟʦʚʽ ʚʦʣʦʢʥʘ ʙʫʣʠ ʟ ʦʟʥʘʢʘʤʠ ʛʽʧʝʨʪʨʦʬʽʾ, ʚ ʦʩʥʦʚʽ ʷʢʦʾ ʣʝʞʠʪʴ 

ʟʙʽʣʴʰʝʥʥʷ ʤʘʩʠ ʩʘʨʢʦʧʣʘʟʤʠ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ, ʨʦʟʤʽʨʽʚ ʾʭ ʷʜʝʨ (ʛʽʧʝʨʪʨʦʬʽʷ ʷʜʝʨ). 

ʗʜʨʘ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ ʙʫʣʠ ʛʽʧʝʨʭʨʦʤʥʠʤʠ, ʢʽʣʴʢʽʩʪʴ ʾʭ ï ʟʙʽʣʴʰʝʥʘ (ʨʠʩ. 6.2, ɸ). 

ʇʨʠ ʮʴʦʤʫ ʨʦʟʤʽʨʠ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ ʪʘʢʦʞ ʟʙʽʣʴʰʫʚʘʣʠʩʷ. ʆʜʥʦʯʘʩʥʦ ʟ 
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ʛʽʧʝʨʪʨʦʬʽʻʶ ʤʽʦʢʘʨʜʘ ʚʽʜʙʫʚʘʣʦʩʷ ʨʦʟʨʦʩʪʘʥʥʷ ʚʦʣʦʢʥʠʩʪʠʭ ʩʪʨʫʢʪʫʨ ʩʪʨʦʤʠ 

(ʦʩʝʨʝʜʢʦʚʠʡ ʩʢʣʝʨʦʟ) (ʨʠʩ. 6.2, ɹ). 

  
ɸ ɹ 

ʈʠʩ. 6.1. ɼʽʣʷʥʢʠ ʃʐ ʤʽʦʢʘʨʜʘ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ: ɸ ï ʞʠʨʦʚʽ 

ʢʣʽʪʠʥʠ ʤʽʞ ʤʽʦʢʘʨʜʽʦʮʠʪʘʤʠ (1), ʜʽʘʧʝʜʝʟʥʽ ʢʨʦʚʦʚʠʣʠʚʠ (2); ɹ ï ʘʪʨʦʬʽʷ 

ʤʽʦʢʘʨʜʽʦʮʠʪʽʚ (3). ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʽ ʝʦʟʠʥʦʤ, Ĭ400. 

  
ɸ ɹ 

ʈʠʩ. 6.2. ɼʽʣʷʥʢʠ ʃʐ ʤʽʦʢʘʨʜʘ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ: ɸ ï 

ʛʽʧʝʨʪʨʦʬʽʷ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ (1) ʚ ʛʣʠʙʦʢʠʭ ʚʽʜʜʽʣʘʭ ʤʽʦʢʘʨʜʘ. ɿʘʙʘʨʚʣʝʥʥʷ 

ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʽ ʝʦʟʠʥʦʤ, Ĭ200; ɹ ï ʨʦʟʨʦʩʪʘʥʥʷ ʚʦʣʦʢʥʠʩʪʠʭ ʩʪʨʫʢʪʫʨ ʩʪʨʦʤʠ 

(2). ɿʘʙʘʨʚʣʝʥʥʷ ʧʽʢʨʦʬʫʢʩʠʥʦʤ ʧʦ ɺʘʥ ɻʽʟʦʥ, Ĭ400. 

ʇʨʠ ʟʘʙʘʨʚʣʝʥʥʽ ʤʘʩʣʷʥʠʤ ʯʝʨʚʦʥʠʤ (ʩʫʜʘʥʦʤ ʯʝʨʚʦʥʠʤ 5ɺ), ʱʦ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʚ ʢʣʽʪʠʥʘʭ ʥʝʡʪʨʘʣʴʥʠʭ ʊɻ ʽ ʣʽʧʽʜʽʚ, ʚ ʟʨʽʟʘʭ 

ʪʢʘʥʠʥʠ ʤʽʦʢʘʨʜʘ ʢʦʥʪʨʦʣʴʥʠʭ ʤʦʣʦʜʠʭ ʪʚʘʨʠʥ ʟ ʤʦʜʝʣʣʶ ɸʆ ʚ ʮʠʪʦʧʣʘʟʤʽ 

ʩʪʦʥʰʝʥʠʭ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʜʫʞʝ ʜʨʽʙʥʽ (ʧʠʣʦʚʠʜʥʝ ʦʞʠʨʽʥʥʷ) (ʨʠʩ. 

6.3, ɸ) ʽ ʥʘ ʮʴʦʤʫ ʪʣʽ ʨʽʜʢʽʩʥʽ ʜʨʽʙʥʽ (ʜʨʽʙʥʦ-ʢʨʘʧʝʣʴʥʝ ʦʞʠʨʽʥʥʷ) ʞʠʨʦʚʽ ʢʨʘʧʣʽ 

ʯʝʨʚʦʥʦʛʦ ʢʦʣʴʦʨʫ (ʨʠʩ. 6.3, ɹ). 
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ɸ ɹ 

ʈʠʩ. 6.3. ɼʽʣʷʥʢʠ ʃʐ ʤʽʦʢʘʨʜʘ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ: ɸ ï ʜʫʞʝ 

ʜʨʽʙʥʽ ʞʠʨʦʚʽ ʢʨʘʧʣʽ ʯʝʨʚʦʥʦʛʦ ʢʦʣʴʦʨʫ ʚ ʮʠʪʦʧʣʘʟʤʽ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ (ʧʠʣʦʚʠʜʥʝ 

ʦʞʠʨʽʥʥʷ) (1); ɹ ï ʨʽʜʢʽʩʥʽ ʜʨʽʙʥʽ ʞʠʨʦʚʽ ʢʨʘʧʣʽ ʯʝʨʚʦʥʦʛʦ ʢʦʣʴʦʨʫ (ʜʨʽʙʥʦ-

ʢʨʘʧʝʣʴʥʝ ʦʞʠʨʽʥʥʷ) (2) ʥʘ ʪʣʽ ʧʠʣʦʧʦʜʽʙʥʠʭ ʣʽʧʽʜʥʠʭ ʚʢʣʶʯʝʥʴ. ɿʘʙʘʨʚʣʝʥʥʷ 

ʤʘʩʣʷʥʠʤ ʯʝʨʚʦʥʠʤ, Ĭ400. 

ʈʝʟʫʣʴʪʘʪʠ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʢʘʥʠʥ ʤʽʦʢʘʨʜʘ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ 

ʤʦʜʝʣʣʶ ɸʆ ʧʦʢʘʟʘʣʠ, ʱʦ ʤʽʞ ʛʨʫʧʘʤʠ ʤ'ʷʟʦʚʠʭ ʢʣʽʪʠʥ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʩʢʫʧʯʝʥʥʷ 

ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʞʠʨʦʚʠʭ ʢʣʽʪʠʥ, ʱʦ ʤʘʣʠ ʚʠʛʣʷʜ ʧʨʦʟʦʨʠʭ ʧʫʭʠʨʮʽʚ. ʋ ʤʽʩʮʷʭ 

ʨʦʟʨʦʩʪʘʥʥʷ ʞʠʨʦʚʦʾ ʢʣʽʪʢʦʚʠʥʠ ʤʽʦʢʘʨʜʽʦʮʠʪʠ ʙʫʣʠ ʩʪʦʥʰʝʥʽ ʽ ʘʪʨʦʬʦʚʘʥʽ (ʨʠʩ. 

6.4, ɸ). ɺʠʟʥʘʯʘʣʠʩʷ ʽʥʪʝʨʩʪʠʮʽʘʣʴʥʽ ʪʘ ʧʝʨʠʚʘʩʢʫʣʷʨʥʽ ʥʘʙʨʷʢʠ, ʘ ʪʘʢʦʞ 

ʜʽʘʧʝʜʝʟʥʽ ʢʨʦʚʦʚʠʣʠʚʠ ʽ ʧʦʚʩʶʜʥʝ ʨʦʟʨʦʩʪʘʥʥʷ ʚʦʣʦʢʥʠʩʪʠʭ ʩʪʨʫʢʪʫʨ ʩʪʨʦʤʠ 

(ʢʘʨʜʽʦʩʢʣʝʨʦʟ), ʦʩʦʙʣʠʚʦ ʥʘʚʢʦʣʦ ʚʝʣʠʢʠʭ ʢʨʦʚʦʥʦʩʥʠʭ ʩʫʜʠʥ (ʨʠʩ. 6.4, ɹ). 

ʇʨʠ ʟʘʙʘʨʚʣʝʥʥʽ ʤʘʩʣʷʥʠʤ ʯʝʨʚʦʥʠʤ ʚ ʟʨʽʟʘʭ ʪʢʘʥʠʥʠ ʤʽʦʢʘʨʜʘ ʢʦʥʪʨʦʣʴʥʦʾ 

ʛʨʫʧʠ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ ʚʠʷʚʣʷʚʩʷ ʜʨʽʙʥʦʜʠʩʧʝʨʩʥʠʡ ʨʦʟʧʦʜʽʣ ʞʠʨʦʚʠʭ 

ʢʨʘʧʝʣʴ ʚ ʥʘʙʨʷʢʣʠʭ ʢʘʨʜʽʦʤʽʦʮʠʪʘʭ, ʮʠʪʦʧʣʘʟʤʘ ʷʢʠʭ ʥʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʙʫʣʘ 

ʧʦʚʥʽʩʪʶ ʟʘʤʽʱʝʥʘ ʥʠʤʠ. ʅʘ ʮʴʦʤʫ ʪʣʽ ʟʫʩʪʨʽʯʘʣʠʩʷ ʨʽʜʢʽʩʥʽ ʚʝʣʠʢʽ ʞʠʨʦʚʽ ʢʨʘʧʣʽ 

ʯʝʨʚʦʥʦʛʦ ʢʦʣʴʦʨʫ, ʱʦ ʩʚʽʜʯʠʣʠ ʧʨʦ ʢʨʫʧʥʦ-ʢʨʘʧʝʣʴʥʝ ʦʞʠʨʽʥʥʷ (ʨʠʩ. 6.5, ɸ, ɹ). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʨʬʦʣʦʛʽʯʥʘ ʢʘʨʪʠʥʘ ɸʆ ʚ ʤʽʦʢʘʨʜʽ ʷʢ ʫ ʤʦʣʦʜʠʭ, ʪʘʢ ʽ ʫ 

ʩʪʘʨʠʭ ʪʚʘʨʠʥ ʚʠʨʘʞʘʣʘʩʷ ʚ ʧʦʨʫʰʝʥʥʷʭ ʢʨʦʚʦʦʙʽʛʫ ï ʧʦʚʥʦʢʨʦʚ'ʾ ʽ ʪʨʦʤʙʦʟʽ 

ʩʫʜʠʥ, ʜʽʘʧʝʜʝʟʥʠʭ ʢʨʦʚʦʚʠʣʠʚʘʭ, ʛʽʧʝʨʪʨʦʬʽʾ ʤʽʦʢʘʨʜʘ, ʽʥʪʝʨʩʪʠʮʽʘʣʴʥʠʭ ʽ 

ʧʝʨʠʚʘʩʢʫʣʷʨʥʠʭ ʥʘʙʨʷʢʘʭ, ʨʦʟʨʦʩʪʘʥʥʽ ʚʦʣʦʢʥʠʩʪʠʭ ʩʪʨʫʢʪʫʨ ʩʪʨʦʤʠ 
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(ʦʩʝʨʝʜʢʦʚʦʤʫ ʢʘʨʜʽʦʩʢʣʝʨʦʟʽ). ʆʧʠʩʘʥʽ ʟʤʽʥʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʜʘʥʠʤ ʣʽʪʝʨʘʪʫʨʠ [35, 

378, 379]. 

  
ɸ ɹ 

ʈʠʩ. 6.4. ɼʽʣʷʥʢʠ ʃʐ ʤʽʦʢʘʨʜʘ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ: ɸ ï 

ʨʦʟʨʦʩʪʘʥʥʷ ʞʠʨʦʚʦʾ ʢʣʽʪʢʦʚʠʥʠ (1) ʤʽʞ ʘʪʨʦʬʦʚʘʥʠʤʠ ʤʽʦʢʘʨʜʽʦʮʠʪʘʤʠ (2), 

ʽʥʪʝʨʩʪʠʮʽʘʣʴʥʽ ʥʘʙʨʷʢʠ, ʢʨʦʚʦʚʠʣʠʚʠ (3). ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʽ ʝʦʟʠʥʦʤ, 

Ĭ400; ɹ ï ʨʦʟʨʦʩʪʘʥʥʷ ʚʦʣʦʢʥʠʩʪʠʭ ʩʪʨʫʢʪʫʨ ʩʪʨʦʤʠ (4). ɿʘʙʘʨʚʣʝʥʥʷ 

ʧʽʢʨʦʬʫʢʩʠʥʦʤ ʧʦ ɺʘʥ ɻʽʟʦʥ, Ĭ400. 

  
ɸ ɹ 

ʈʠʩ. 6.5. ɼʽʣʷʥʢʠ ʃʐ ʤʽʦʢʘʨʜʘ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ: ɸ, ɹ ï ʚʝʣʠʢʽ 

ʞʠʨʦʚʽ ʢʨʘʧʣʽ ʯʝʨʚʦʥʦʛʦ ʢʦʣʴʦʨʫ (1) ʥʘ ʪʣʽ ʜʨʽʙʥʦʜʠʩʧʝʨʩʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʞʠʨʦʚʠʭ 

ʢʨʘʧʝʣʴ ʚ ʥʘʙʨʷʢʣʠʭ ʢʘʨʜʠʦʤʠʦʮʠʪʘʭ (ʢʨʫʧʥʦ-ʢʨʘʧʝʣʴʥʝ ʦʞʠʨʽʥʥʷ) (2). 

ɿʘʙʘʨʚʣʝʥʥʷ ʤʘʩʣʷʥʠʤ ʯʝʨʚʦʥʠʤ, Ĭ400. 

ʉʪʫʧʽʥʴ ʚʠʨʘʞʝʥʦʩʪʽ ɸʆ, ʱʦ ʚʠʷʚʣʷʣʘʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʠʬʽʯʥʦʛʦ 

ʟʘʙʘʨʚʣʝʥʥʷ ʥʘ ʥʝʡʪʨʘʣʴʥʽ ʞʠʨʠ ʤʘʩʣʷʥʠʤ ʯʝʨʚʦʥʠʤ, ʫ ʩʪʘʨʠʭ ʪʚʘʨʠʥ ʙʫʣʘ 

ʥʘʙʘʛʘʪʦ ʚʠʱʝ, ʥʽʞ ʫ ʤʦʣʦʜʠʭ. ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʮʝ ʢʨʫʧʥʦ-ʢʨʘʧʝʣʴʥʝ 
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ʦʞʠʨʽʥʥʷ ʥʘ ʪʣʽ ʧʠʣʦʧʦʜʽʙʥʦʛʦ ʽ ʜʨʽʙʥʦ-ʢʨʘʧʝʣʴʥʦʛʦ ʦʞʠʨʽʥʥʷ, ʘ ʚ ʜʨʫʛʦʤʫ ï 

ʪʽʣʴʢʠ ʧʠʣʦʚʠʜʥʝ ʽ ʜʨʽʙʥʦ-ʢʨʘʧʝʣʴʥʝ ʦʞʠʨʽʥʥʷ. 

 

6.2. ʄʦʨʬʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʤʽʦʢʘʨʜʘ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ 

ʘʣʽʤʝʥʪʘʨʥʦʛʦ ʦʞʠʨʽʥʥʷ ʥʘ ʪʣʽ ʨʠʪʤʽʯʥʠʭ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʭʦʣʦʜʦʚʠʭ ʚʧʣʠʚʽʚ 

 

ʂʘʨʜʽʦʤʽʦʮʠʪʠ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ ʥʘ 7 ʜʦʙʫ ʧʽʩʣʷ ʈɽʍɺ 

ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʶ ʚʠʪʷʛʥʫʪʽ ʜʝʢʽʣʴʢʘ ʩʪʦʥʰʝʥʽ ʢʣʽʪʠʥʠ, ʱʦ ʥʝ ʤʘʣʠ ʧʦʧʝʨʝʯʥʦʾ 

ʩʤʫʛʘʩʪʦʩʪʽ, ʭʘʨʘʢʪʝʨʥʦʾ ʜʣʷ ʤʽʦʮʠʪʽʚ, ʟ ʚʝʣʠʢʠʤʠ ʙʘʟʦʬʽʣʴʥʠʤʠ ʷʜʨʘʤʠ ʦʢʨʫʛʣʦʾ 

ʬʦʨʤʠ. ʄʽʞ ʢʘʨʜʽʦʤʽʦʮʠʪʘʤʠ ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʷ ʬʽʙʨʦʙʣʘʩʪʠ ʟ ʚʝʣʠʢʠʤʠ ʷʜʨʘʤʠ 

ʚʝʨʝʪʝʥʦʧʦʜʽʙʥʦʾ ʬʦʨʤʠ, ʘ ʪʘʢʦʞ ʟʥʦʚ ʩʬʦʨʤʦʚʘʥʽ ʢʘʧʽʣʷʨʠ, ʚ ʧʨʦʩʚʽʪʽ ʷʢʠʭ ʙʫʣʦ 

ʚʠʜʥʦ ʝʨʠʪʨʦʮʠʪʠ. ʋ ʧʝʨʠʚʘʩʢʫʣʷʨʥʽʡ ʟʦʥʽ ʙʽʣʷ ʧʦʰʢʦʜʞʝʥʠʭ ʤ'ʷʟʦʚʠʭ ʚʦʣʦʢʦʥ 

ʚʠʷʚʣʷʣʠʩʷ ʤʘʢʨʦʬʘʛʠ (ʛʽʩʪʽʦʮʠʪʠ), ʨʦʟʪʘʰʦʚʘʥʽ ʜʠʬʫʟʥʦ ʘʙʦ ʥʝʚʝʣʠʢʠʤʠ 

ʛʨʫʧʘʤʠ (ʨʠʩ. 6.6, ɸ). ʄʽʞ ʧʫʯʢʘʤʠ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ ʚʽʜʟʥʘʯʘʣʠʩʷ ʨʦʟʨʠʚʠ (ʥʘʙʨʷʢ), 

ʟʘʧʦʚʥʝʥʽ ʤʽʞʪʢʘʥʠʥʥʦʶ ʨʽʜʠʥʦʶ (ʨʠʩ. 6.7, ɸ). 

  
ɸ ɹ 

ʈʠʩ. 6.6. ɼʽʣʷʥʢʠ ʃʐ ʤʽʦʢʘʨʜʘ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ ʥʘ 7 ʜʦʙʫ 

ʧʽʩʣʷ 9 ʩʝʘʥʩʽʚ ʈɽʍɺ: ɸ ï ʬʽʙʨʦʙʣʘʩʪʠ (1), ʛʽʩʪʽʦʮʠʪʠ (2) ʽ ʟʥʦʚ ʩʬʦʨʤʦʚʘʥʽ 

ʢʘʧʽʣʷʨʠ (3) ʤʽʞ ʧʫʯʢʘʤʠ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʽ ʝʦʟʠʥʦʤ, 

Ĭ400; ɹ ï ʥʽʞʥʽ ʢʦʣʘʛʝʥʦʚʽ ʚʦʣʦʢʥʘ ʚ ʽʥʪʝʨʩʪʠʮʽʾ (4), ʜʽʣʷʥʢʠ ʟʽ ʩʣʘʙʦ ʚʠʨʘʞʝʥʠʤ 

ʢʘʨʜʽʦʩʢʣʝʨʦʟʦʤ (5). ɿʘʙʘʨʚʣʝʥʥʷ ʧʽʢʨʦʬʫʢʩʠʥʦʤ ʧʦ ɺʘʥ ɻʽʟʦʥ, Ĭ400. 

ʇʨʠ ʟʘʙʘʨʚʣʝʥʥʽ ʧʦ ɺʘʥ ɻʽʟʦʥ ʤʽʞ ʢʘʨʜʽʦʤʽʦʮʠʪʘʤʠ ʚʠʷʚʣʷʣʠʩʷ ʥʽʞʥʽ 

ʢʦʣʘʛʝʥʦʚʽ ʚʦʣʦʢʥʘ, ʷʢʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʝʦʘʥʛʽʦʛʝʥʝʟ (ʨʠʩ. 6.6, ɹ), ʘ ʪʘʢʦʞ ʜʽʣʷʥʢʠ ʟʽ 

ʩʣʘʙʦ ʚʠʨʘʞʝʥʠʤ ʢʘʨʜʽʦʩʢʣʝʨʦʟʦʤ (ʨʠʩ. 6.7, ɹ). 



125 

  
ɸ ɹ 

ʈʠʩ. 6.7. ɼʽʣʷʥʢʠ ʃʐ ʤʽʦʢʘʨʜʘ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʟ ɸʆ ʥʘ 7 ʜʦʙʫ ʧʽʩʣʷ 9 

ʩʝʘʥʩʚ̔ ʈɽʍɺ: ɸ ï ʨʦʟʨʠʚʠ ʤʽʞ ʧʫʯʢʘʤʠ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ (ʽʥʪʝʨʩʪʠʮʽʘʣʴʥʠʡ 

ʥʘʙʨʷʢ) (1). ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʽ ʝʦʟʠʥʦʤ, Ĭ200; ɹ ï ʽʥʪʝʨʩʪʠʮʽʘʣʴʥʠʡ 

ʥʘʙʨʷʢ (2), ʩʣʘʙʦ ʚʠʨʘʞʝʥʠʡ ʢʘʨʜʽʦʩʢʣʝʨʦʟ (3). ɿʘʙʘʨʚʣʝʥʥʷ ʧʽʢʨʦʬʫʢʩʠʥʦʤ ʧʦ 

ɺʘʥ ɻʽʟʦʥ, Ĭ200. 

ʇʨʠ ʟʘʙʘʨʚʣʝʥʥʽ ʤʘʩʣʷʥʠʤ ʯʝʨʚʦʥʠʤ ʚʠʷʚʣʷʣʘʩʷ ʞʠʨʦʚʘ ʜʠʩʪʨʦʬʽʷ 

ʤʽʦʢʘʨʜʘ: ʥʘʡʤʝʥʰʝ (ʧʠʣʦʚʠʜʥʝ) ʽ ʜʨʽʙʥʝ (ʜʨʽʙʥʦ-ʢʨʘʧʝʣʴʥʝ) ʦʩʝʨʝʜʢʦʚʝ 

ʥʘʢʦʧʠʯʝʥʥʷ ʣʽʧʽʜʽʚ ʚ ʮʠʪʦʧʣʘʟʤʽ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ ʧʦ ʭʦʜʫ ʚʝʥʦʟʥʦʛʦ ʢʦʣʽʥʘ 

ʢʘʧʽʣʷʨʽʚ ʽ ʜʨʽʙʥʠʭ ʚʝʥ (ʨʠʩ. 6.8). 

 

ʈʠʩ. 6.8. ɼʽʣʷʥʢʠ ʃʐ ʤʽʦʢʘʨʜʘ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʟ ɸʆ ʥʘ 7 ʜʦʙʫ ʧʽʩʣʷ 9 

ʩʝʘʥʩʚ̔ ʈɽʍɺ: ʥʘʡʤʝʥʰʝ (ʧʠʣʦʚʠʜʥʝ) (1) ʽ ʜʨʽʙʥʝ (ʜʨʽʙʥʦ-ʢʨʘʧʝʣʴʥʝ) (2) 

ʦʩʝʨʝʜʢʦʚʝ ʥʘʢʦʧʠʯʝʥʥʷ ʣʽʧʽʜʽʚ ʚ ʮʠʪʦʧʣʘʟʤʽ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ. ɿʘʙʘʨʚʣʝʥʥʷ 

ʤʘʩʣʷʥʠʤ ʯʝʨʚʦʥʠʤ, Ĭ400. 

ʇʨʠ ʛʽʩʪʦʣʦʛʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʤʽʦʢʘʨʜʘ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ 

ʯʝʨʝʟ 30 ʜʽʙ ʧʽʩʣʷ ʈɽʍɺ ʥʘ ʚʝʣʠʢʠʭ ʜʽʣʷʥʢʘʭ ʚʠʷʚʣʷʣʠʩʷ ʚʧʦʨʷʜʢʦʚʘʥʦ 
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ʨʦʟʪʘʰʦʚʘʥʽ ʢʘʨʜʽʦʤʽʦʮʠʪʠ, ʱʦ ʘʥʘʩʪʦʤʦʟʫʚʘʣʠ ʤʽʞ ʩʦʙʦʶ, ʟ ʭʘʨʘʢʪʝʨʥʦʶ 

ʧʦʧʝʨʝʯʥʦʶ ʩʤʫʛʘʩʪʽʩʪʶ ʽ ʥʘʷʚʥʽʩʪʶ 1-2 ʙʘʟʦʬʽʣʴʥʠʭ ʷʜʝʨ, ʷʢʽ ʤʘʣʠ ʦʚʘʣʴʥʫ 

ʬʦʨʤʫ. ʄʽʞ ʢʘʨʜʽʦʤʽʦʮʠʪʘʤʠ ʚʠʟʥʘʯʘʣʠʩʷ ʜʦʚʛʘʩʪʽ ʛʽʧʝʨʭʨʦʤʥʽ ʷʜʨʘ ʝʥʜʦʪʝʣʽʶ 

ʢʘʧʽʣʷʨʽʚ (ʨʠʩ. 6.9, ɸ), ʷʢʽ ʯʘʩʪʦ ʙʫʣʠ ʟʘʧʦʚʥʝʥʽ ʬʦʨʤʝʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʢʨʦʚʽ. 

ʇʦʨʷʜ ʟ ʮʠʤ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʧʦʤʽʨʥʦ ʚʠʨʘʞʝʥʽ ʧʝʨʽʢʘʧʽʣʷʨʥʽ ʽ ʽʥʪʝʨʩʪʠʮʽʘʣʴʥʽ 

ʥʘʙʨʷʢʠ. ʋ ʩʧʦʣʫʯʥʽʡ ʪʢʘʥʠʥʽ ʤʽʦʢʘʨʜʘ ʧʨʠ ʟʘʙʘʨʚʣʝʥʥʽ ʧʽʢʨʦʨʬʫʢʩʽʥʦʤ ʧʦ ɺʘʥ 

ɻʽʟʦʥ ʥʘ ʜʽʣʷʥʢʘʭ ʙʽʣʷ ʩʫʜʠʥ ʚʠʷʚʣʷʣʠʩʷ ʛʨʫʙʽ ʧʫʯʢʠ ʢʦʣʘʛʝʥʦʚʠʭ ʚʦʣʦʢʦʥ ï 

ʩʚʽʜʦʮʪʚʦ ʧʝʨʠʚʘʩʢʫʣʷʨʥʦʛʦ ʩʢʣʝʨʦʟʫ (ʨʠʩ. 6.9, ɹ). 

  
ɸ ɹ 

ʈʠʩ. 6.9. ɼʽʣʷʥʢʠ ʃʐ ʤʽʦʢʘʨʜʘ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʟ ɸʆ ʥʘ 30 ʜʦʙʫ ʧʽʩʣʷ 9 

ʩʝʘʥʩʽʚ ʈɽʍɺ: ɸ ï ʧʫʯʢʠ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ ʟ ʦʚʘʣʴʥʠʤʠ ʩʚʽʪʣʠʤʠ ʷʜʨʘʤʠ (1), 

ʛʽʧʝʨʭʨʦʤʥʽ ʷʜʨʘ (2) ʝʥʜʦʪʝʣʽʶ ʢʘʧʽʣʷʨʽʚ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʽ ʝʦʟʠʥʦʤ, 

Ĭ400; ɹ ï ʧʝʨʠʚʘʩʢʫʣʷʨʥʽ ʥʘʙʨʷʢ (3) ʽ ʩʢʣʝʨʦʟ (4). ɿʘʙʘʨʚʣʝʥʥʷ ʧʽʢʨʦʬʫʢʩʠʥʦʤ ʧʦ 

ɺʘʥ ɻʽʟʦʥ, Ĭ400. 

ʇʨʠ ʟʘʙʘʨʚʣʝʥʥʽ ʤʘʩʣʷʥʠʤ ʯʝʨʚʦʥʠʤ ʚ ʮʠʪʦʧʣʘʟʤʽ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ 

ʚʠʷʚʣʷʣʦʩʷ ʥʘʡʤʝʥʰʝ (ʧʠʣʦʚʠʜʥʝ) ʦʩʝʨʝʜʢʦʚʝ ʥʘʢʦʧʠʯʝʥʥʷ ʣʽʧʽʜʽʚ, ʧʨʦ ʱʦ 

ʩʚʽʜʯʠʣʦ ʨʦʞʝʚʝ ʟʘʙʘʨʚʣʝʥʥʷ ʜʝʷʢʠʭ ʜʽʣʷʥʦʢ ʤʽʦʢʘʨʜʘ (ʨʠʩ. 6.10). 

ʋ ʤʽʦʢʘʨʜʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ɸʆ ʥʘ 7 ʜʦʙʫ ʧʽʩʣʷ 9 ʩʝʘʥʩʽʚ ʈɽʍɺ, ʚʽʜʟʥʘʯʘʚʩʷ 

ʥʘʙʨʷʢ ʽ ʦʟʥʘʢʠ ʧʦʨʫʰʝʥʦʛʦ ʢʨʦʚʦʦʙʽʛʫ: ʢʘʧʽʣʷʨʠ ʙʫʣʠ ʩʫʮʽʣʴʥʦ ʟʘʧʦʚʥʝʥʽ 

ʝʨʠʪʨʦʮʠʪʘʤʠ, ʘ ʚ ʙʽʣʴʰʠʭ ʢʨʦʚʦʥʦʩʥʠʭ ʩʫʜʠʥʘʭ ʚʠʷʚʣʷʣʠʩʷ ʪʨʦʤʙʠ. ʋ 

ʩʪʦʥʰʝʥʠʭ ʢʘʨʜʽʦʤʽʦʮʠʪʘʭ ʟ ʜʨʽʙʥʠʤʠ ʛʽʧʦʭʨʦʤʥʠʤʠ ʷʜʨʘʤʠ ʙʫʣʘ ʚʽʜʩʫʪʥʷ 

ʧʦʧʝʨʝʯʥʘ ʩʤʫʛʘʩʪʽʩʪʴ. ɺʽʜʟʥʘʯʘʣʠʩʷ ʦʩʝʨʝʜʢʠ ʧʝʨʠʚʘʩʢʫʣʷʨʥʦʛʦ ʥʘʙʨʷʢʫ ʽ 
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ʧʦʦʜʠʥʦʢʽ ʣʽʤʬʦ-ʛʽʩʪʽʦʮʠʪʘʨʥʽ ʽʥʬʽʣʴʪʨʘʪʠ (ʨʠʩ. 6.11, ɸ), ʘ ʪʘʢʦʞ ï ʜʠʬʫʟʥʠʡ 

ʢʘʨʜʽʦʩʢʣʝʨʦʟ (ʨʠʩ. 6.11, ɹ). 

 

ʈʠʩ. 6.10. ɼʽʣʷʥʢʠ ʃʐ ʤʽʦʢʘʨʜʘ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʟ ɸʆ ʥʘ 30 ʜʦʙʫ ʧʽʩʣʷ 

ʈɽʍɺ: ʥʘʡʤʝʥʰʝ (ʧʠʣʦʚʠʜʥʝ) ʦʩʝʨʝʜʢʦʚʝ ʥʘʢʦʧʠʯʝʥʥʷ ʣʽʧʽʜʽʚ ʚ ʮʠʪʦʧʣʘʟʤʽ 

ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ (ʨʦʞʝʚʝ ʟʘʙʘʨʚʣʝʥʥʷ). ɿʘʙʘʨʚʣʝʥʥʷ ʤʘʩʣʷʥʠʤ ʯʝʨʚʦʥʠʤ, Ĭ400. 

  
ɸ ɹ 

ʈʠʩ. 6.11. ɼʽʣʷʥʢʠ ʃʐ ʤʽʦʢʘʨʜʘ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ɸʆ ʥʘ 7 ʜʦʙʫ ʧʽʩʣʷ 9 ʩʝʘʥʩʽʚ 

ʈɽʍɺ: ɸ ï ʧʫʯʢʠ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ ʟ ʜʨʽʙʥʠʤʠ ʛʽʧʦʭʨʦʤʥʠʤʠ ʷʜʨʘʤʠ (1) ʙʝʟ 

ʧʦʧʝʨʝʯʥʦʾ ʩʤʫʛʘʩʪʦʩʪʽ, ʨʦʟʨʠʚʠ ʽ ʦʩʝʨʝʜʢʠ ʧʝʨʠʚʘʩʢʫʣʷʨʥʦʛʦ ʥʘʙʨʷʢʫ (2), 

ʧʦʦʜʠʥʦʢʽ ʣʽʤʬʦ-ʛʽʩʪʽʦʮʠʪʘʨʥʽ ʽʥʬʽʣʴʪʨʘʪʠ (3). ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʽ 

ʝʦʟʠʥʦʤ, Ĭ200; ɹ ï ʪʨʦʤʙ ʚ ʚʝʥʦʟʥʽʡ ʩʫʜʠʥʽ (4), ʧʝʨʠʚʘʩʢʫʣʷʨʥʠʡ ʥʘʙʨʷʢ (5), 

ʜʠʬʫʟʥʠʡ ʢʘʨʜʽʦʩʢʣʝʨʦʟ (6). ɿʘʙʘʨʚʣʝʥʥʷ ʧʽʢʨʦʬʫʢʩʠʥʦʤ ʧʦ ɺʘʥ ɻʽʟʦʥ, Ĭ200. 

ʇʨʠ ʟʘʙʘʨʚʣʝʥʥʽ ʤʘʩʣʷʥʠʤ ʯʝʨʚʦʥʠʤ ʚ ʤʽʦʢʘʨʜʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʪʘʢ ʩʘʤʦ 

ʚʠʷʚʣʷʣʘʩʷ ʞʠʨʦʚʘ ʜʠʩʪʨʦʬʽʷ: ʧʠʣʦʚʠʜʥʝ ʽ ʜʨʽʙʥʦ-ʢʨʘʧʝʣʴʥʝ ʦʩʝʨʝʜʢʦʚʝ 

ʥʘʢʦʧʠʯʝʥʥʷ ʣʽʧʽʜʽʚ ʚ ʮʠʪʦʧʣʘʟʤʽ ʩʪʦʥʰʝʥʠʭ ʘʪʨʦʬʦʚʘʥʠʭ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ ʧʦ ʭʦʜʫ 

ʢʘʧʽʣʷʨʽʚ ʽ ʜʨʽʙʥʠʭ ʚʝʥ (ʨʠʩ. 6.12). 
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ʈʠʩ. 12. ɼʽʣʷʥʢʠ ʃʐ ʤʽʦʢʘʨʜʘ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ ʥʘ 7 ʜʦʙʫ ʧʽʩʣʷ 

ʈɽʍɺ: ʧʠʣʦʚʠʜʥʝ (1) ʽ ʜʨʽʙʥʦ-ʢʨʘʧʝʣʴʥʝ ʦʩʝʨʝʜʢʦʚʝ ʥʘʢʦʧʠʯʝʥʥʷ ʣʽʧʽʜʽʚ (2) ʚ 

ʮʠʪʦʧʣʘʟʤʽ ʩʪʦʥʰʝʥʠʭ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ. ɿʘʙʘʨʚʣʝʥʥʷ ʤʘʩʣʷʥʠʤ ʯʝʨʚʦʥʠʤ, Ĭ400. 

ɻʽʩʪʦʣʦʛʽʯʥʘ ʢʘʨʪʠʥʘ ʤʽʦʢʘʨʜʘ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ ʯʝʨʝʟ 30 ʜʽʙ 

ʧʽʩʣʷ ʈɽʍɺ ʙʫʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʽʣʴʰ ʚʠʨʘʞʝʥʦʶ ʛʽʧʝʨʪʨʦʬʽʻʶ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ, 

ʨʦʟʨʦʩʪʘʥʥʷʤ ʽʥʪʝʨʩʪʠʮʽʘʣʴʥʦʾ ʽ ʧʝʨʠʚʘʩʢʫʣʷʨʥʦʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ (ʨʠʩ. 6.13, ɹ) 

ʽ ʥʠʟʴʢʦʶ ʱʽʣʴʥʽʩʪʶ ʢʣʽʪʠʥ ʬʽʙʨʦʙʣʘʩʪʠʯʥʦʛʦ ʨʷʜʫ, ʧʨʠʩʫʪʥʽʭ ʚ ʥʽʡ. ɺʠʷʚʣʷʚʩʷ 

ʽʥʪʝʨʩʪʠʮʽʘʣʴʥʠʡ ʥʘʙʨʷʢ, ʤʽʩʮʷʤʠ ʟʥʠʢʘʣʘ ʧʦʧʝʨʝʯʥʘ ʩʤʫʛʘʩʪʽʩʪʴ, ʧʨʠ ʮʴʦʤʫ 

ʩʘʨʢʦʧʣʘʟʤʘ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ ʥʘʙʫʚʘʣʘ ʟʝʨʥʠʩʪʦʛʦ ʚʠʛʣʷʜʫ, ʾʭ ʷʜʨʘ ʙʫʣʠ 

ʛʽʧʝʨʭʨʦʤʥʠʤʠ, ʟʤʝʥʰʝʥʠʤʠ ʚ ʨʦʟʤʽʨʘʭ. ʎʝ ʩʚʽʜʯʠʣʦ ʧʨʦ ʧʝʨʚʠʥʥʫ ʜʝʛʝʥʝʨʘʮʽʶ ʽ 

ʯʘʩʪʢʦʚʫ ʟʘʛʠʙʝʣʴ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʢʦʣʘʧʩʦʤ ʩʪʨʦʤʠ ʽ 

ʚʽʜʧʦʚʽʜʥʦʶ ʨʝʘʢʮʽʻʶ ʫ ʚʠʛʣʷʜʽ ʽʥʪʝʨʩʪʠʮʽʘʣʴʥʦʛʦ ʥʘʙʨʷʢʫ ʽ ʥʝʨʽʚʥʦʤʽʨʥʦʾ 

ʛʽʧʝʨʪʨʦʬʽʾ ʤ'ʷʟʦʚʠʭ ʚʦʣʦʢʦʥ. ʋ ʤʽʦʢʘʨʜʽ ʚʠʷʚʣʷʣʠʩʷ ʟʘʩʪʽʡʥʽ ʷʚʠʱʘ ʽ 

ʢʨʦʚʦʚʠʣʠʚʠ, ʷʢʽ ʧʨʠʟʚʦʜʠʣʠ ʜʦ ʟʥʠʞʝʥʥʷ ʚ ʥʴʦʤʫ ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ ʽ ʦʙʤʽʥʫ 

ʨʝʯʦʚʠʥ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʟ'ʷʚʣʷʣʠʩʷ ʜʠʩʪʨʦʬʽʯʥʽ ʟʤʽʥʠ ʚ ʤ'ʷʟʦʚʽʡ ʪʢʘʥʠʥʽ ʩʝʨʮʷ 

(ʨʠʩ. 6.13, ɸ). ɺʠʷʚʣʷʣʠʩʷ ʜʽʣʷʥʢʠ ʟ ʪʦʥʢʠʤʠ ʤ'ʷʟʦʚʠʤʠ ʚʦʣʦʢʥʘʤʠ, ʷʢʽ ʤʘʣʠ 

ʟʚʠʚʠʩʪʫ ʬʦʨʤʫ. ɿʘʙʘʨʚʣʝʥʥʷ ʧʽʢʨʦʬʫʢʩʠʥʦʤ ʜʝʤʦʥʩʪʨʫʚʘʣʦ ʨʦʟʨʦʩʪʘʥʥʷ 

ʽʥʪʝʨʩʪʠʮʽʘʣʴʥʦʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʽ ʽʥʪʝʨʩʪʠʮʽʘʣʴʥʠʡ ʥʘʙʨʷʢ (ʨʠʩ. 6.13, ɹ). 

ʇʨʠ ʟʘʙʘʨʚʣʝʥʥʽ ʤʘʩʣʷʥʠʤ ʯʝʨʚʦʥʠʤ ʚ ʮʠʪʦʧʣʘʟʤʽ ʩʪʦʥʰʝʥʠʭ 

ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ ʚʠʷʚʣʷʣʦʩʷ ʧʠʣʦʚʠʜʥʝ, ʜʨʽʙʥʦ-ʢʨʘʧʝʣʴʥʝ ʽ ʨʽʜʢʦ ï ʢʨʫʧʥʦ-

ʢʨʘʧʝʣʴʥʝ ʦʩʝʨʝʜʢʦʚʝ ʥʘʢʦʧʠʯʝʥʥʷ ʣʽʧʽʜʽʚ, ʷʢʝ ʤʘʣʦ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʥʠʞʝʥʥʷ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʧʝʨʝʜʥʽʤ ʪʝʨʤʽʥʦʤ ʩʧʦʩʪʝʨʝʞʝʥʥʷ (ʨʠʩ. 6.14). 
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ɸ ɹ 

ʈʠʩ. 6.13. ɼʽʣʷʥʢʠ ʃʐ ʤʽʦʢʘʨʜʘ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ɸʆ ʥʘ 30 ʜʦʙʫ ʧʽʩʣʷ 9 

ʩʝʘʥʩʽʚ ʈɽʍɺ: ɸ ï ʥʝʨʽʚʥʦʤʽʨʥʘ ʛʽʧʝʨʪʨʦʬʽʷ ʤ'ʷʟʦʚʠʭ ʚʦʣʦʢʦʥ (1), ʟʘʩʪʽʡʥʽ ʷʚʠʱʘ ʽ 

ʢʨʦʚʦʚʠʣʠʚʠ (2). ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʽ ʝʦʟʠʥʦʤ, Ĭ400; ɹ ï ʨʦʟʨʦʩʪʘʥʥʷ 

ʽʥʪʝʨʩʪʠʮʽʘʣʴʥʦʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ (3), ʽʥʪʝʨʩʪʠʮʽʘʣʴʥʠʡ ʥʘʙʨʷʢ (4). ɿʘʙʘʨʚʣʝʥʥʷ 

ʧʽʢʨʦʬʫʢʩʠʥʦʤ ʧʦ ɺʘʥ ɻʽʟʦʥ, Ĭ400. 

 

ʈʠʩ. 6.14. ɼʽʣʷʥʢʠ ʃʐ ʤʽʦʢʘʨʜʘ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ɸʆ ʥʘ 30 ʜʦʙʫ ʧʽʩʣʷ ʈɽʍɺ: 

ʧʠʣʦʚʠʜʥʝ (1), ʜʨʽʙʥʦ- ʽ ʢʨʫʧʥʦ-ʢʨʘʧʝʣʴʥʝ ʦʩʝʨʝʜʢʦʚʝ ʥʘʢʦʧʠʯʝʥʥʷ ʣʽʧʽʜʽʚ (2) ʚ 

ʮʠʪʦʧʣʘʟʤʽ ʩʪʦʥʰʝʥʠʭ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ. ɿʘʙʘʨʚʣʝʥʥʷ ʤʘʩʣʷʥʠʤ ʯʝʨʚʦʥʠʤ, Ĭ400. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʈɽʍɺ ʤʘʣʦ ʧʦʟʠʪʠʚʥʫ ʜʽʶ ʥʘ ʤʦʨʬʦʣʦʛʽʯʥʫ 

ʩʪʨʫʢʪʫʨʫ ʤʽʦʢʘʨʜʘ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ɸʆ. ʎʝ ʚʠʨʘʞʘʣʦʩʷ ʚ ʧʽʜʚʠʱʝʥʥʽ 

ʪʨʦʬʽʢʠ ʪʢʘʥʠʥʠ ʤʽʦʢʘʨʜʘ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʯʠʩʣʘ ʢʘʧʽʣʷʨʽʚ, ʟʤʝʥʰʝʥʥʷ 

ʽʥʪʝʨʩʪʠʮʽʘʣʴʥʠʭ ʥʘʙʨʷʢʽʚ ʽ ʦʩʝʨʝʜʢʽʚ ʢʘʨʜʽʦʩʢʣʝʨʦʟʫ, ʦʩʦʙʣʠʚʦ ʫ ʚʽʜʜʘʣʝʥʽ 

ʪʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ (ʥʘ 30 ʜʦʙʫ). ʇʽʜʪʚʝʨʜʞʝʥʥʷʤ ʮʴʦʤʫ ʩʣʫʛʫʻ ʚʠʷʚʣʝʥʥʷ 

ʣʽʧʽʜʦʟʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʙʘʨʚʣʝʥʥʷ ʤʘʩʣʷʥʠʤ ʯʝʨʚʦʥʠʤ, ʷʢʠʡ ʷʢ ʫ ʤʦʣʦʜʠʭ, ʪʘʢ ʽ 

ʫ ʩʪʘʨʠʭ ʪʚʘʨʠʥ ʟʥʠʞʫʚʘʚʩʷ ʽ ʥʘʙʫʚʘʚ ʨʠʩ ʟʚʦʨʦʪʥʦʛʦ ʧʨʦʮʝʩʫ. 
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6.3. ʉʪʨʫʢʪʫʨʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʤʽʦʢʘʨʜʘ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ 

ʤʦʜʝʣʣʶ ʘʣʽʤʝʥʪʘʨʥʦʛʦ ʦʞʠʨʽʥʥʷ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ 

ʷʜʨʦʚʤʽʩʥʠʭ ʢʣʽʪʠʥ ʢʦʨʜʦʚʦʾ ʢʨʦʚʽ 

 

ʇʨʠ ʛʽʩʪʦʣʦʛʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʤʽʦʢʘʨʜʘ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ 

ʯʝʨʝʟ 7 ʜʽʙ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʱʽʣʴʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʤ'ʷʟʦʚʠʭ 

ʚʦʣʦʢʦʥ ʽ ʪʦʥʢʽ ʧʨʦʰʘʨʢʠ ʽʥʪʝʨʩʪʠʮʽʘʣʴʥʦʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ, ʚ ʷʢʽʡ 

ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʷ ʯʠʩʣʝʥʥʽ ʢʘʧʽʣʷʨʠ ʽ ʜʨʽʙʥʽ ʩʫʜʠʥʠ, ʟʘʧʦʚʥʝʥʽ ʢʨʦʚ'ʶ (ʨʠʩ. 6.15, 

ɸ). 

  
ɸ ɹ 

ʈʠʩ. 6.15. ɼʽʣʷʥʢʠ ʃʐ ʤʽʦʢʘʨʜʘ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʟ ɸʆ ʥʘ 7 ʜʦʙʫ ʧʽʩʣʷ 

ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ: ɸ ï ʬʽʙʨʦʙʣʘʩʪʠ (1) ʽ ʟʥʦʚ ʩʬʦʨʤʦʚʘʥʽ ʢʘʧʽʣʷʨʠ (2) ʤʽʞ 

ʧʫʯʢʘʤʠ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ, ʜʨʽʙʥʽ ʩʫʜʠʥʠ ʟʘʧʦʚʥʝʥʽ ʢʨʦʚ'ʶ (3). ɿʘʙʘʨʚʣʝʥʥʷ 

ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʽ ʝʦʟʠʥʦʤ, Ĭ200; ɹ ï ʥʽʞʥʽ ʢʦʣʘʛʝʥʦʚʽ ʚʦʣʦʢʥʘ ʨʦʞʝʚʦʛʦ ʢʦʣʴʦʨʫ 

(4) ʚ ʽʥʪʝʨʩʪʠʮʽʘʣʴʥʽʡ ʩʧʦʣʫʯʥʽʡ ʪʢʘʥʠʥʽ ʫʟʜʦʚʞ ʤ'ʷʟʦʚʠʭ ʚʦʣʦʢʦʥ. ɿʘʙʘʨʚʣʝʥʥʷ 

ʧʽʢʨʦʬʫʢʩʠʥʦʤ ʧʦ ɺʘʥ ɻʽʟʦʥ, Ĭ400. 

ʉʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʘ ʨʦʟʤʽʨʽʚ ʷʜʝʨ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ, ʾʭ 

ʧʦʣʽʤʦʨʬʽʟʤ (ʦʢʨʫʛʣʽ, ʧʘʣʠʯʢʦʧʦʜʽʙʥʽ, ʟʥʘʯʥʦ ʚʠʪʷʛʥʫʪʽ). ʇʨʠ ʟʘʙʘʨʚʣʝʥʥʽ 

ʧʽʢʨʦʬʫʢʩʠʥʦʤ ʧʦ ɺʘʥ ɻʽʟʦʥ ʚ ʽʥʪʝʨʩʪʠʮʽʘʣʴʥʽʡ ʩʧʦʣʫʯʥʽʡ ʪʢʘʥʠʥʽ ʤʽʦʢʘʨʜʘ ʥʽʞʥʽ 

ʢʦʣʘʛʝʥʦʚʽ ʚʦʣʦʢʥʘ ʨʦʞʝʚʦʛʦ ʢʦʣʴʦʨʫ ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʷ ʫʟʜʦʚʞ ʤ'ʷʟʦʚʠʭ ʚʦʣʦʢʦʥ 

(ʨʠʩ. 6.15, ɹ). 
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ʄʦʨʬʦʣʦʛʽʯʥʽ ʦʟʥʘʢʠ ʽʥʪʝʨʩʪʠʮʽʘʣʴʥʦʛʦ ʥʘʙʨʷʢʫ ʽ ʢʘʨʜʽʦʩʢʣʝʨʦʟʫ ʥʘ ʮʠʭ 

ʜʽʣʷʥʢʘʭ ʙʫʣʠ ʚʠʨʘʞʝʥʽ ʩʣʘʙʦ. ʆʜʥʘʢ ʟʫʩʪʨʽʯʘʣʠʩʷ ʜʽʣʷʥʢʠ ʽ ʟ ʙʽʣʴʰ ʚʠʨʘʞʝʥʠʤ 

ʽʥʪʝʨʩʪʠʮʽʘʣʴʥʠʤ ʥʘʙʨʷʢʦʤ (ʨʠʩ. 6.16, ɸ).  

  
ɸ ɹ 

ʈʠʩ. 6.16. ɼʽʣʷʥʢʠ ʃʐ ʤʽʦʢʘʨʜʘ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʟ ɸʆ ʥʘ 7 ʜʦʙʫ ʧʽʩʣʷ 

ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ: ɸ ï ʜʽʣʷʥʢʠ ʟ ʙʽʣʴʰ ʚʠʨʘʞʝʥʠʤ ʽʥʪʝʨʩʪʠʮʽʘʣʴʥʠʤ ʥʘʙʨʷʢʦʤ 

(1); ɹ ï ʜʽʣʷʥʢʠ ʟ ʬʨʘʛʤʝʥʪʦʚʘʥʠʤʠ ʤ'ʷʟʦʚʠʤʠ ʚʦʣʦʢʥʘʤʠ (2), ʦʢʨʝʤʽ ʚʦʣʦʢʥʘ ʟ 

ʧʽʜʚʠʱʝʥʦʶ ʝʦʟʠʥʦʬʽʣʽʻʶ (3), ʧʦʣʽʤʦʨʬʽʟʤ ʷʜʝʨ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ (4). ɿʘʙʘʨʚʣʝʥʥʷ 

ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʽ ʝʦʟʠʥʦʤ, ɸ ï Ĭ200, ɹ ï Ĭ400. 

ʉʧʦʩʪʝʨʽʛʘʣʠʩʷ ʜʽʣʷʥʢʠ ʟ ʬʨʘʛʤʝʥʪʦʚʘʥʠʤʠ ʤ'ʷʟʦʚʠʤʠ ʚʦʣʦʢʥʘʤʠ, ʘ ʪʘʢʦʞ 

ʦʢʨʝʤʽ ʚʦʣʦʢʥʘ ʟ ʧʽʜʚʠʱʝʥʦʶ ʝʦʟʠʥʦʬʽʣʽʻʶ, ʧʨʦʪʝ ʚʦʥʠ ʟʫʩʪʨʽʯʘʣʠʩʷ ʨʽʜʰʝ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʈɽʍɺ ʥʘ ʜʘʥʠʡ ʪʝʨʤʽʥ ʜʦʩʣʽʜʞʝʥʥʷ. ʂʨʽʤ ʮʴʦʛʦ, ʥʘ ʪʘʢʠʭ 

ʜʽʣʷʥʢʘʭ ʚʽʜʟʥʘʯʘʣʘʩʷ ʧʽʜʚʠʱʝʥʘ ʱʽʣʴʥʽʩʪʴ ʬʽʙʨʦʙʣʘʩʪʽʚ, ʷʢ ʚ ʽʥʪʝʨʩʪʠʮʽʘʣʴʥʽʡ 

ʩʧʦʣʫʯʥʽʡ ʪʢʘʥʠʥʽ, ʪʘʢ ʽ ʥʘʚʢʦʣʦ ʢʨʦʚʦʥʦʩʥʠʭ ʩʫʜʠʥ, ʱʦ ʻ ʤʦʨʬʦʣʦʛʽʯʥʦʶ 

ʦʟʥʘʢʦʶ ʥʝʦʘʥʛʽʦʛʝʥʝʟʫ (ʨʠʩ. 6.16, ɹ). 

ɾʠʨʦʚʘ ʜʠʩʪʨʦʬʽʷ ʤʽʦʢʘʨʜʘ, ʱʦ ʚʠʷʚʣʷʻʪʴʩʷ ʧʨʠ ʟʘʙʘʨʚʣʝʥʥʽ ʤʘʩʣʷʥʠʤ 

ʯʝʨʚʦʥʠʤ, ʟʥʘʭʦʜʠʣʘʩʷ ʫ ʚʠʛʣʷʜʽ ʧʠʣʦʧʦʜʽʙʥʦʛʦ ʽ ʜʨʽʙʥʦ-ʢʨʘʧʝʣʴʥʦʛʦ 

ʦʩʝʨʝʜʢʦʚʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ ʣʽʧʽʜʽʚ ʚ ʮʠʪʦʧʣʘʟʤʽ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ ʧʦ ʭʦʜʫ ʚʝʥʦʟʥʠʭ 

ʢʘʧʽʣʷʨʽʚ ʽ ʜʨʽʙʥʠʭ ʚʝʥ. ɺʢʣʶʯʝʥʥʷ ʣʽʧʽʜʽʚ ʧʨʠ ʟʘʙʘʨʚʣʝʥʥʽ ʤʘʩʣʷʥʠʤ ʯʝʨʚʦʥʠʤ 

ʙʫʣʠ ʨʦʞʝʚʦ-ʯʝʨʚʦʥʦʛʦ ʢʦʣʴʦʨʫ (ʨʠʩ. 6.17). 
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ʈʠʩ. 6.17. ɼʽʣʷʥʢʠ ʃʐ ʤʽʦʢʘʨʜʘ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ ʥʘ 7 ʜʦʙʫ 

ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ: ʧʠʣʦʚʠʜʥʝ (1) ʽ ʜʨʽʙʥʦ-ʢʨʘʧʝʣʴʥʝ ʦʩʝʨʝʜʢʦʚʝ 

ʥʘʢʦʧʠʯʝʥʥʷ ʣʽʧʽʜʽʚ (2) ʚ ʮʠʪʦʧʣʘʟʤʽ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ. ɿʘʙʘʨʚʣʝʥʥʷ ʤʘʩʣʷʥʠʤ 

ʯʝʨʚʦʥʠʤ, Ĭ400. 

ɻʽʩʪʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʤʽʦʢʘʨʜʘ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ ʯʝʨʝʟ 30 

ʜʽʙ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ ʚʠʷʚʠʣʦ ʪʝʥʜʝʥʮʽʶ ʜʦ ʥʦʨʤʘʣʽʟʘʮʽʾ ʡʦʛʦ 

ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʢʘʨʪʠʥʠ. ʇʨʦʤʽʞʢʠ ʤʽʞ ʢʘʨʜʽʦʤʽʦʮʠʪʘʤʠ ʙʫʣʠ ʟʘʧʦʚʥʝʥʽ ʧʫʭʢʦʶ 

ʚʦʣʦʢʥʠʩʪʦʶ ʩʧʦʣʫʯʥʦʶ ʪʢʘʥʠʥʦʶ (ʽʥʪʝʨʩʪʠʮʽʘʣʴʥʘ ʩʧʦʣʫʯʥʘ ʪʢʘʥʠʥʘ), ʚ ʷʢʽʡ 

ʙʫʣʦ ʜʦʙʨʝ ʚʠʜʥʦ ʜʠʬʫʟʥʦ ʨʦʟʪʘʰʦʚʘʥʽ ʬʽʙʨʦʙʣʘʩʪʠ ʟ ʱʽʣʴʥʠʤ ʙʘʟʦʬʽʣʴʥʠʤ 

ʷʜʨʦʤ ʚʝʨʝʪʝʥʦʧʦʜʽʙʥʦʾ ʬʦʨʤʠ, ʘ ʪʘʢʦʞ ʯʠʩʣʝʥʥʽ ʢʘʧʽʣʷʨʠ (ʨʠʩ. 6.18, ɸ). ɺʢʨʘʡ 

ʨʽʜʢʦ ʚʠʷʚʣʷʣʠʩʷ ʽʥʪʝʨʩʪʠʮʽʘʣʴʥʽ ʥʘʙʨʷʢʠ. 

  
ɸ ɹ 

ʈʠʩ. 6.18. ɼʽʣʷʥʢʠ ʃʐ ʤʽʦʢʘʨʜʘ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʟ ɸʆ ʥʘ 30 ʜʦʙʫ ʧʽʩʣʷ 

ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ: ɸï ʬʽʙʨʦʙʣʘʩʪʠ (1) ʽ ʟʥʦʚ ʩʬʦʨʤʦʚʘʥʽ ʢʘʧʽʣʷʨʠ (2) ʤʽʞ 

ʧʫʯʢʘʤʠ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʽ ʝʦʟʠʥʦʤ, Ĭ400; ɹ ï ʥʽʞʥʽ 

ʢʦʣʘʛʝʥʦʚʽ ʚʦʣʦʢʥʘ ʨʦʞʝʚʦʛʦ ʢʦʣʴʦʨʫ (3) ʚ ʽʥʪʝʨʩʪʠʮʽʘʣʴʥʽʡ ʩʧʦʣʫʯʥʽʡ ʪʢʘʥʠʥʽ 

ʫʟʜʦʚʞ ʤ'ʷʟʦʚʠʭ ʚʦʣʦʢʦʥ. ɿʘʙʘʨʚʣʝʥʥʷ ʧʽʢʨʦʬʫʢʩʠʥʦʤ ʧʦ ɺʘʥ ɻʽʟʦʥ, Ĭ400. 
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ʂʘʨʜʽʦʤʽʦʮʠʪʠ ʤʘʣʠ ʦʚʘʣʴʥʽ ʘʙʦ ʚʠʜʦʚʞʝʥʽ ʙʘʟʦʬʽʣʴʥʽ ʷʜʨʘ, ʝʦʟʠʥʦʬʽʣʴʥʘ 

ʮʠʪʦʧʣʘʟʤʘ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ ʟʘʙʘʨʚʣʶʚʘʣʘʩʷ ʨʽʚʥʦʤʽʨʥʦ. ʅʘ ʧʦʟʜʦʚʞʥʴʦ 

ʦʨʽʻʥʪʦʚʘʥʠʭ ʤ'ʷʟʦʚʠʭ ʚʦʣʦʢʥʘʭ ʯʽʪʢʦ ʨʦʟʨʽʟʥʷʣʘʩʷ ʧʦʧʝʨʝʯʥʘ ʩʤʫʛʘʩʪʽʩʪʴ 

ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ. ɽʥʜʦʪʝʣʽʡ ʩʫʜʠʥ ʙʫʚ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʝʥʜʦʪʝʣʽʦʮʠʪʘʤʠ ʟʽ 

ʩʧʣʦʱʝʥʦʶ ʬʦʨʤʦʶ ʪʘ ʚʠʪʷʛʥʫʪʠʤʠ ʷʜʨʘʤʠ. ʇʨʠ ʟʘʙʘʨʚʣʝʥʥʽ ʧʽʢʨʦʬʫʢʩʠʥʦʤ ʧʦ 

ɺʘʥ ɻʽʟʦʥ ʚ ʽʥʪʝʨʩʪʠʮʽʘʣʴʥʽʡ ʩʧʦʣʫʯʥʽʡ ʪʢʘʥʠʥʽ ʤʽʦʢʘʨʜʘ ʚʠʷʚʣʷʣʠʩʷ ʪʦʥʢʽ 

ʢʦʣʘʛʝʥʦʚʽ ʚʦʣʦʢʥʘ ʨʦʞʝʚʦʛʦ ʢʦʣʴʦʨʫ, ʨʦʟʪʘʰʦʚʘʥʽ ʫʟʜʦʚʞ ʤ'ʷʟʦʚʠʭ ʚʦʣʦʢʦʥ (ʨʠʩ. 

6.18, ɹ). ʅʘʚʢʦʣʦ ʩʫʜʠʥ ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʷ ʧʫʯʢʠ ʢʦʣʘʛʝʥʦʚʠʭ ʚʦʣʦʢʦʥ, ʱʦ ʙʫʣʠ 

ʦʨʽʻʥʪʦʚʘʥʽ ʢʦʥʮʝʥʪʨʠʯʥʦ. 

ʇʨʠ ʟʘʙʘʨʚʣʝʥʥʽ ʟʨʽʟʽʚ ʤʽʦʢʘʨʜʘ ʤʘʩʣʷʥʠʤ ʯʝʨʚʦʥʠʤ ʚ ʮʠʪʦʧʣʘʟʤʽ 

ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ ʚʠʷʚʣʷʣʦʩʷ ʧʠʣʦʚʠʜʥʝ ʽ ʜʨʽʙʥʦ-ʢʨʘʧʝʣʴʥʝ ʦʩʝʨʝʜʢʦʚʝ ʥʘʢʦʧʠʯʝʥʥʷ 

ʣʽʧʽʜʽʚ ʧʦ ʭʦʜʫ ʚʝʥʦʟʥʠʭ ʢʘʧʽʣʷʨʽʚ ʽ ʜʨʽʙʥʠʭ ʚʝʥ, ʱʦ ʩʚʽʜʯʠʣʦ ʧʨʦ ʧʦʨʫʰʝʥʥʷ 

ʦʙʤʽʥʫ ʥʝʡʪʨʘʣʴʥʠʭ ʞʠʨʽʚ, ʪʦʙʪʦ ʧʨʦ ʞʠʨʦʚʫ ʜʠʩʪʨʦʬʽʶ ʤʽʦʢʘʨʜʘ. ɺʢʣʶʯʝʥʥʷ 

ʣʽʧʽʜʽʚ ʧʨʠ ʟʘʙʘʨʚʣʝʥʥʽ ʤʘʩʣʷʥʠʤ ʯʝʨʚʦʥʠʤ ʙʫʣʠ ʨʦʞʝʚʦ-ʯʝʨʚʦʥʦʛʦ ʢʦʣʴʦʨʫ (ʨʠʩ. 

6.19). 

 

ʈʠʩ. 6.19. ɼʽʣʷʥʢʠ ʃʐ ʤʽʦʢʘʨʜʘ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ ʥʘ 30 ʜʦʙʫ 

ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ: ʞʠʨʦʚʘ ʜʠʩʪʨʦʬʽʷ ʫ ʚʠʛʣʷʜʽ ʧʠʣʦʧʦʜʽʙʥʦʛʦ (1) ʽ ʜʨʽʙʥʦ-

ʢʨʘʧʝʣʴʥʦʛʦ ʦʩʝʨʝʜʢʦʚʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ ʣʽʧʽʜʽʚ (2) ʚ ʮʠʪʦʧʣʘʟʤʽ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ. 

ɿʘʙʘʨʚʣʝʥʥʷ ʤʘʩʣʷʥʠʤ ʯʝʨʚʦʥʠʤ, Ĭ400. 

ɻʽʩʪʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʤʽʦʢʘʨʜʘ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ ʥʘ 7 ʜʦʙʫ 

ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ ʚʠʷʚʠʣʦ ʧʝʨʝʙʫʜʦʚʠ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʛʽʩʪʦʣʦʛʽʯʥʦʾ 

ʢʘʨʪʠʥʠ ʤʽʦʢʘʨʜʘ ʛʨʫʧʠ ʩʪʘʨʠʭ ʪʚʘʨʠʥ ʧʽʩʣʷ ʚʧʣʠʚʫ ʈɽʍɺ. ɺ ʢʘʨʜʽʦʤʽʦʮʠʪʘʭ 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʛʽʧʝʨʪʨʦʬʽʷ ʤ'ʷʟʦʚʠʭ ʚʦʣʦʢʦʥ, ʤʽʩʮʷʤʠ ʙʫʣʘ ʚʽʜʩʫʪʥʷ ʧʦʧʝʨʝʯʥʘ 
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ʩʤʫʛʘʩʪʽʩʪʴ. ʄʝʥʰ ʚʠʨʘʞʝʥʽ ʟʤʽʥʠ ʚ ʤʽʦʢʘʨʜʽ ʪʚʘʨʠʥ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ 

ʧʦʚ'ʷʟʘʥʽ ʟʽ ʩʪʘʥʦʤ ʢʘʧʽʣʷʨʽʚ, ʷʢʽ ʙʫʣʠ ʣʠʰʝ ʤʽʩʮʷʤʠ ʜʝʱʦ ʨʦʟʰʠʨʝʥʽ ʽ ʟʘʧʦʚʥʝʥʽ 

ʝʨʠʪʨʦʮʠʪʘʤʠ. ɺʽʜʟʥʘʯʘʣʠʩʷ ʦʩʝʨʝʜʢʠ ʧʝʨʠʚʘʩʢʫʣʷʨʥʦʛʦ ʥʘʙʨʷʢʫ, ʦʜʥʘʢ ʣʽʤʬʦ- 

ʛʽʩʪʽʦʮʠʪʘʨʥʠʭ ʽʥʬʽʣʴʪʨʘʪʽʚ ʚ ʪʢʘʥʠʥʽ ʤʽʦʢʘʨʜʘ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʾ ʛʨʫʧʠ 

ʪʚʘʨʠʥ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ. ʋ ʱʫʨʽʚ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʛʨʫʧʠ ʥʘ ʪʣʽ ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ 

ʚʠʷʚʣʝʥʘ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʷʜʝʨ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ (ʨʠʩ. 6.20, ɸ). ɺʩʽ 

ʚʝʣʠʢʽ ʩʫʜʠʥʠ ʙʫʣʠ ʧʦʚʥʦʢʨʦʚʥʽ, ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʥʦʨʤʘʣʴʥʦʶ ʬʦʨʤʦʶ 

ʧʨʦʩʚʽʪʫ, ʨʽʚʥʦʤʽʨʥʦ ʧʦʪʦʚʱʝʥʠʤʠ ʩʪʽʥʢʘʤʠ. ʅʘʚʢʦʣʦ ʩʫʜʠʥ ʚʠʷʚʣʷʣʠʩʷ ʩʣʘʙʢʠʡ 

ʧʝʨʠʚʘʩʢʫʣʷʨʥʠʡ ʥʘʙʨʷʢ ʽ ʧʦʤʽʨʥʠʡ ʢʘʨʜʽʦʩʢʣʝʨʦʟ (ʨʠʩ. 6.20, ɹ). 

  
ɸ ɹ 

ʈʠʩ. 6.20. ɼʽʣʷʥʢʠ ʃʐ ʤʽʦʢʘʨʜʘ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ɸʆ ʥʘ 7 ʜʦʙʫ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ 

ʢʗɺʂ ʂʂ: ɸ ï ʤʽʞ ʧʫʯʢʘʤʠ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ ʬʽʙʨʦʙʣʘʩʪʠ (1) ʽ ʟʥʦʚ ʩʬʦʨʤʦʚʘʥʽ 

ʢʘʧʽʣʷʨʠ (2), ʛʽʧʝʨʪʨʦʬʽʷ ʤ'ʷʟʦʚʠʭ ʚʦʣʦʢʦʥ (3), ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʷʜʝʨ 

ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʽ ʝʦʟʠʥʦʤ, Ĭ400; ɹ ï ʧʦʤʽʨʥʽ 

ʧʝʨʠʚʘʩʢʫʣʷʨʥʠʡ ʥʘʙʨʷʢ (4) ʽ ʢʘʨʜʽʦʩʢʣʝʨʦʟ (5). ɿʘʙʘʨʚʣʝʥʥʷ ʧʽʢʨʦʬʫʢʩʠʥʦʤ ʧʦ 

ɺʘʥ ɻʽʟʦʥ, Ĭ400. 

ɺʠʷʚʣʝʥʘ ʧʨʠ ʟʘʙʘʨʚʣʝʥʥʽ ʤʘʩʣʷʥʠʤ ʯʝʨʚʦʥʠʤ ʞʠʨʦʚʘ ʜʠʩʪʨʦʬʽʷ ʤʽʦʢʘʨʜʘ 

(ʣʽʧʽʜʦʟ), ʷʢʘ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʨʫʰʝʥʥʷ ʦʙʤʽʥʫ ʪʨʠʛʣʽʮʝʨʠʜʽʚ (ʥʝʡʪʨʘʣʴʥʠʭ ʞʠʨʽʚ), 

ʚʠʷʚʣʷʣʘʩʷ ʫ ʚʠʛʣʷʜʽ ʧʠʣʦʧʦʜʽʙʥʦʛʦ ʽ ʜʨʽʙʥʦ-ʢʨʘʧʝʣʴʥʦʛʦ ʦʩʝʨʝʜʢʦʚʦʛʦ 

ʥʘʢʦʧʠʯʝʥʥʷ ʣʽʧʽʜʽʚ ʚ ʮʠʪʦʧʣʘʟʤʽ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ ʧʦ ʭʦʜʫ ʚʝʥʦʟʥʠʭ ʢʘʧʽʣʷʨʽʚ ʽ 

ʜʨʽʙʥʠʭ ʚʝʥ. ɺʢʣʶʯʝʥʥʷ ʣʽʧʽʜʽʚ ʧʨʠ ʟʘʙʘʨʚʣʝʥʥʽ ʤʘʩʣʷʥʠʤ ʯʝʨʚʦʥʠʤ ʙʫʣʠ 

ʨʦʞʝʚʦ-ʯʝʨʚʦʥʦʛʦ ʢʦʣʴʦʨʫ (ʨʠʩ. 6.21). 
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ʈʠʩ. 6.21. ɼʽʣʷʥʢʠ ʃʐ ʤʽʦʢʘʨʜʘ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ ʥʘ 7 ʜʦʙʫ ʧʽʩʣʷ 

ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ: ʧʠʣʦʚʠʜʥʝ (1) ʽ ʜʨʽʙʥʦ-ʢʨʘʧʝʣʴʥʝ ʦʩʝʨʝʜʢʦʚʝ ʥʘʢʦʧʠʯʝʥʥʷ 

ʣʽʧʽʜʽʚ (2) ʚ ʾʭ ʮʠʪʦʧʣʘʟʤʽ. ɿʘʙʘʨʚʣʝʥʥʷ ʤʘʩʣʷʥʠʤ ʯʝʨʚʦʥʠʤ, Ĭ400. 

ʋ ʛʽʩʪʦʣʦʛʽʯʥʽʡ ʢʘʨʪʠʥʽ ʤʽʦʢʘʨʜʘ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ ʯʝʨʝʟ 30 ʜʽʙ 

ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ ʱʦʜʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʪʝʨʤʽʥʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʠʷʚʣʝʥʘ 

ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʷʜʝʨ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ ʽ ʤʝʥʰ ʚʠʨʘʞʝʥʽ ʟʤʽʥʠ, 

ʧʦʚ'ʷʟʘʥʽ ʟʽ ʩʪʘʥʦʤ ʢʘʧʽʣʷʨʽʚ, ʷʢʽ ʙʫʣʠ ʣʠʰʝ ʤʽʩʮʷʤʠ ʜʝʱʦ ʨʦʟʰʠʨʝʥʽ ʽ ʟʘʧʦʚʥʝʥʽ 

ʝʨʠʪʨʦʮʠʪʘʤʠ (ʨʠʩ. 6.22, ɸ). 

  
ɸ ɹ 

ʈʠʩ. 6.22. ɼʽʣʷʥʢʠ ʃʐ ʤʦ̔ʢʘʨʜʘ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ɸʆ ʥʘ 30 ʜʦʙʫ ʧʽʩʣʷ 

ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ: ɸ ï ʬʽʙʨʦʙʣʘʩʪʠ (1) ʽ ʟʥʦʚ ʩʬʦʨʤʦʚʘʥʽ ʢʘʧʽʣʷʨʠ (2), ʟʘʧʦʚʥʝʥʽ 

ʢʨʦʚ'ʶ, ʤʽʞ ʧʫʯʢʘʤʠ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʽ ʝʦʟʠʥʦʤ, 

Ĭ400; ɹ ï ʧʦʤʽʨʥʠʡ ʧʝʨʠʚʘʩʢʫʣʷʨʥʠʡ ʥʘʙʨʷʢ (3) ʽ ʢʘʨʜʽʦʩʢʣʝʨʦʟ (4). ɿʘʙʘʨʚʣʝʥʥʷ 

ʧʽʢʨʦʬʫʢʩʠʥʦʤ ʧʦ ɺʘʥ ɻʽʟʦʥ, Ĭ400. 

ɺʽʜʟʥʘʯʘʣʠʩʷ ʦʩʝʨʝʜʢʠ ʧʝʨʠʚʘʩʢʫʣʷʨʥʦʛʦ ʥʘʙʨʷʢʫ, ʦʜʥʘʢ ʣʽʤʬʦ-

ʛʽʩʪʽʦʮʠʪʘʨʥʠʭ ʽʥʬʽʣʴʪʨʘʪʽʚ ʚ ʪʢʘʥʠʥʽ ʤʽʦʢʘʨʜʘ ʚʠʷʚʣʝʥʦ ʥʝ ʙʫʣʦ. ɺʩʽ ʚʝʣʠʢʽ 
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ʩʫʜʠʥʠ ʙʫʣʠ ʧʦʚʥʦʢʨʦʚʥʽ, ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʥʦʨʤʘʣʴʥʦʶ ʬʦʨʤʦʶ ʧʨʦʩʚʽʪʫ, 

ʨʽʚʥʦʤʽʨʥʦ ʧʦʪʦʚʱʝʥʠʤʠ ʩʪʽʥʢʘʤʠ. ʅʘʚʢʦʣʦ ʩʫʜʠʥ ʚʠʷʚʣʷʣʠʩʷ ʧʦʤʽʨʥʠʡ 

ʧʝʨʠʚʘʩʢʫʣʷʨʥʠʡ ʥʘʙʨʷʢ ʽ ʢʘʨʜʽʦʩʢʣʝʨʦʟ (ʨʠʩ. 6.22, ɹ). 

ʇʨʠ ʟʘʙʘʨʚʣʝʥʥʽ ʤʘʩʣʷʥʠʤ ʯʝʨʚʦʥʠʤ ʚʠʷʚʣʷʣʦʩʷ ʥʘʢʦʧʠʯʝʥʥʷ ʣʽʧʽʜʽʚ ʚ 

ʮʠʪʦʧʣʘʟʤʽ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ ʫ ʚʠʛʣʷʜʽ ʧʠʣʦʧʦʜʽʙʥʦʛʦ, ʜʨʽʙʥʦ-, ʩʝʨʝʜʥʴʦ- ʽ ʢʨʫʧʥʦ-

ʢʨʘʧʝʣʴʥʠʭ ʦʩʝʨʝʜʢʦʚʠʭ ʚʢʣʶʯʝʥʴ ʣʽʧʽʜʽʚ ʧʦ ʭʦʜʫ ʚʝʥʦʟʥʠʭ ʢʘʧʽʣʷʨʽʚ ʽ ʜʨʽʙʥʠʭ 

ʚʝʥ, ʱʦ ʩʚʽʜʯʠʣʦ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʞʠʨʦʚʦʾ ʜʠʩʪʨʦʬʽʾ ʤʽʦʢʘʨʜʘ. ɺʢʣʶʯʝʥʥʷ ʣʽʧʽʜʽʚ 

ʧʨʠ ʟʘʙʘʨʚʣʝʥʥʽ ʤʘʩʣʷʥʠʤ ʯʝʨʚʦʥʠʤ ʙʫʣʠ ʨʦʞʝʚʦ-ʯʝʨʚʦʥʦʛʦ ʢʦʣʴʦʨʫ (ʨʠʩ. 6.23). 

 

ʈʠʩ. 6.23. ɼʽʣʷʥʢʠ ʃʐ ʤʽʦʢʘʨʜʘ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ ʥʘ 30 ʜʦʙʫ 

ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ: ʞʠʨʦʚʘ ʜʠʩʪʨʦʬʽʷ ʫ ʚʠʛʣʷʜʽ ʧʠʣʦʧʦʜʽʙʥʦʛʦ (1) ʽ 

ʢʨʘʧʣʠʥʥʦʛʦ ʦʩʝʨʝʜʢʦʚʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ ʣʽʧʽʜʽʚ (2) ʚ ʮʠʪʦʧʣʘʟʤʽ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ. 

ɿʘʙʘʨʚʣʝʥʥʷ ʤʘʩʣʷʥʠʤ ʯʝʨʚʦʥʠʤ, Ĭ400. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ ʚ ʤʽʦʢʘʨʜʽ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ 

ʤʦʜʝʣʣʶ ɸʆ ʚʠʷʚʣʝʥʦ ʧʝʨʝʙʫʜʦʚʠ, ʱʦ ʚʽʜʨʽʟʥʷʣʠʩʷ ʚʽʜ ʛʽʩʪʦʣʦʛʽʯʥʦʾ ʢʘʨʪʠʥʠ 

ʤʽʦʢʘʨʜʘ ʛʨʫʧʠ ʪʚʘʨʠʥ ʧʽʩʣʷ ʚʧʣʠʚʫ ʈɽʍɺ. ɺ ʢʘʨʜʽʦʤʽʦʮʠʪʘʭ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ 

ʛʽʧʝʨʪʨʦʬʽʷ ʤ'ʷʟʦʚʠʭ ʚʦʣʦʢʦʥ, ʤʽʩʮʷʤʠ ʙʫʣʘ ʚʽʜʩʫʪʥʷ ʧʦʧʝʨʝʯʥʘ ʩʤʫʛʘʩʪʽʩʪʴ. 

ʄʝʥʰ ʚʠʨʘʞʝʥʽ ʟʤʽʥʠ ʚ ʤʽʦʢʘʨʜʽ ʪʚʘʨʠʥ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ ʧʦʚ'ʷʟʘʥʽ ʟʽ 

ʩʪʘʥʦʤ ʢʘʧʽʣʷʨʽʚ, ʷʢʽ ʙʫʣʠ ʣʠʰʝ ʤʽʩʮʷʤʠ ʜʝʱʦ ʨʦʟʰʠʨʝʥʽ ʽ ʟʘʧʦʚʥʝʥʽ 

ʝʨʠʪʨʦʮʠʪʘʤʠ. ʃʽʤʬʦ-ʛʽʩʪʽʦʮʠʪʘʨʥʠʭ ʽʥʬʽʣʴʪʨʘʪʽʚ ʚ ʪʢʘʥʠʥʽ ʤʽʦʢʘʨʜʘ ʚʠʷʚʣʝʥʦ ʥʝ 

ʙʫʣʦ. ɺʩʽ ʚʝʣʠʢʽ ʩʫʜʠʥʠ ʙʫʣʠ ʧʦʚʥʦʢʨʦʚʥʽ, ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʥʦʨʤʘʣʴʥʦʶ 

ʬʦʨʤʦʶ ʧʨʦʩʚʽʪʫ ʪʘ ʨʽʚʥʦʤʽʨʥʦ ʧʦʪʦʚʱʝʥʠʤʠ ʩʪʽʥʢʘʤʠ. ʅʘʚʢʦʣʦ ʩʫʜʠʥ 

ʚʠʷʚʣʷʣʠʩʷ ʧʦʤʽʨʥʠʡ ʧʝʨʠʚʘʩʢʫʣʷʨʥʠʡ ʥʘʙʨʷʢ ʽ ʢʘʨʜʽʦʩʢʣʝʨʦʟ. ʇʨʠ ʟʘʙʘʨʚʣʝʥʥʽ 

ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʤʘʩʣʷʥʠʤ ʯʝʨʚʦʥʠʤ ʚʠʷʚʣʝʥʦ ʟʥʠʞʝʥʥʷ ʩʪʫʧʝʥʷ ʞʠʨʦʚʦʾ 
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ʜʠʩʪʨʦʬʽʾ ʤʽʦʢʘʨʜʘ, ʷʢ ʫ ʤʦʣʦʜʠʭ, ʪʘʢ ʽ ʫ ʩʪʘʨʠʭ ʪʚʘʨʠʥ ʧʨʦʪʷʛʦʤ ʤʽʩʷʮʷ ʧʽʩʣʷ 

ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ. 

 

6.4. ɻʽʩʪʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʩʪʨʫʢʪʫʨʠ ʤʽʦʢʘʨʜʘ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ 

ʤʦʜʝʣʣʶ ʘʣʽʤʝʥʪʘʨʥʦʛʦ ʦʞʠʨʽʥʥʷ ʥʘ ʪʣʽ ʧʦʻʜʥʘʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʠʪʤʽʯʥʦʛʦ 

ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʽ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʷʜʨʦʚʤ̔ ʩʥʠʭ ʢʣʽʪʠʥ 

ʢʦʨʜʦʚʦʾ ʢʨʦʚʽ 

 

ʇʨʠ ʛʽʩʪʦʣʦʛʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʤʽʦʢʘʨʜʘ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ 

ʯʝʨʝʟ 7 ʜʽʙ ʧʽʩʣʷ ʧʦʻʜʥʘʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʈɽʍɺ ʽ ʢʗɺʂ ʂʂ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ 

ʤ'ʷʟʦʚʽ ʚʦʣʦʢʥʘ ʤʘʣʠ ʚʽʜʥʦʩʥʦ ʨʽʚʥʦʤʽʨʥʫ ʪʦʚʱʠʥʫ, ʛʽʣʢʫʚʘʣʠʩʷ ʽ ʫʪʚʦʨʶʚʘʣʠ ʤʽʞ 

ʩʦʙʦʶ ʘʥʘʩʪʦʤʦʟʠ, ʬʦʨʤʫʶʯʠ ʱʽʣʴʥʫ ʤʝʨʝʞʫ, ʭʘʨʘʢʪʝʨʥʫ ʜʣʷ ʩʝʨʮʝʚʦʛʦ ʤ'ʷʟʘ ʚ 

ʥʦʨʤʽ, ʧʨʦʪʝ ʧʦʧʝʨʝʯʥʘ ʩʤʫʛʘʩʪʽʩʪʴ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ ʤʽʩʮʷʤʠ ʙʫʣʘ ʚʽʜʩʫʪʥʷ. ɺ 

ʪʦʥʢʠʭ ʧʨʦʰʘʨʢʘʭ ʽʥʪʝʨʩʪʠʮʽʘʣʴʥʦʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ 

ʧʨʦʣʽʬʝʨʘʮʽʷ ʬʽʙʨʦʙʣʘʩʪʽʚ (ʨʠʩ. 6.24, ɸ), ʷʢʘ ʩʚʽʜʯʠʣʘ ʧʨʦ ʘʥʛʽʦʛʝʥʝʟ, ʘ ʪʘʢʦʞ 

ʚʠʷʚʣʷʣʦʩʷ ʜʠʬʫʟʥʝ ʧʦʰʠʨʝʥʥʷ ʛʽʩʪʽʦʮʠʪʽʚ. 

  
ɸ ɹ 

ʈʠʩ. 6.24. ɼʽʣʷʥʢʠ ʃʐ ʤʽʦʢʘʨʜʘ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʟ ɸʆ ʥʘ 7 ʜʦʙʫ ʧʽʩʣʷ 

ʧʦʻʜʥʘʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʈɽʍɺ ʽ ʢʗɺʂ ʂʂ: ɸ ï ʤʽʞ ʧʫʯʢʘʤʠ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ 

ʬʽʙʨʦʙʣʘʩʪʠ (1) ʽ ʟʥʦʚ ʩʬʦʨʤʦʚʘʥʽ ʢʘʧʽʣʷʨʠ (2), ʜʨʽʙʥʽ ʩʫʜʠʥʠ ʟʘʧʦʚʥʝʥʽ ʢʨʦʚ'ʶ 

(3). ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʽ ʝʦʟʠʥʦʤ, Ĭ400; ɹ ï ʥʽʞʥʽ ʢʦʣʘʛʝʥʦʚʽ ʚʦʣʦʢʥʘ (4) 

ʽʥʪʝʨʩʪʠʮʽʷ (ʨʦʞʝʚʦʛʦ ʢʦʣʴʦʨʫ) ʤʽʞ ʤ'ʷʟʦʚʠʤʠ ʚʦʣʦʢʥʘʤʠ. ɿʘʙʘʨʚʣʝʥʥʷ 

ʧʽʢʨʦʬʫʢʩʠʥʦʤ ʧʦ ɺʘʥ ɻʽʟʦʥ, Ĭ400. 
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ʆʟʥʘʢʠ ʽʥʪʝʨʩʪʠʮʽʘʣʴʥʦʛʦ ʥʘʙʨʷʢʫ ʽ ʢʘʨʜʽʦʩʢʣʝʨʦʟʫ ʙʫʣʠ ʚʽʜʩʫʪʥʽ. ʋ ʪʦʡ ʞʝ 

ʯʘʩ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʧʦʚʥʦʢʨʦʚ'ʷ ʩʫʜʠʥ. ʇʨʠ ʟʘʙʘʨʚʣʝʥʥʽ ʧʽʢʨʦʬʫʢʩʠʥʦʤ ʧʦ ɺʘʥ 

ɻʽʟʦʥ ʙʫʣʦ ʚʠʜʥʦ ʧʦʰʠʨʝʥʥʷ ʚ ʤʽʦʢʘʨʜʽ ʪʦʥʢʠʭ ʢʦʣʘʛʝʥʦʚʠʭ ʚʦʣʦʢʦʥ 

ʽʥʪʝʨʩʪʠʮʽʘʣʴʥʦʾ ʪʢʘʥʠʥʠ, ʷʢʝ ʧʽʜʪʚʝʨʜʞʫʚʘʣʦ ʫʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʢʘʧʽʣʷʨʽʚ (ʨʠʩ. 

6.24, ɹ). 

ɾʠʨʦʚʘ ʜʠʩʪʨʦʬʽʷ ʤʽʦʢʘʨʜʘ, ʱʦ ʚʠʷʚʣʷʣʘʩʷ ʧʨʠ ʟʘʙʘʨʚʣʝʥʥʽ ʤʘʩʣʷʥʠʤ 

ʯʝʨʚʦʥʠʤ, ʙʫʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʚʠʛʣʷʜʽ ʧʠʣʦʧʦʜʽʙʥʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ ʣʽʧʽʜʽʚ ʚ 

ʮʠʪʦʧʣʘʟʤʽ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ, ʤʘʣʘ ʟʚʦʨʦʪʥʠʡ ʭʘʨʘʢʪʝʨ. ɺʢʣʶʯʝʥʥʷ ʣʽʧʽʜʽʚ ʧʨʠ 

ʟʘʙʘʨʚʣʝʥʥʽ ʤʘʩʣʷʥʠʤ ʯʝʨʚʦʥʠʤ ʙʫʣʠ ʙʣʽʜʦ ʨʦʞʝʚʦʛʦ ʢʦʣʴʦʨʫ (ʨʠʩ. 6.25). 

 

ʈʠʩ. 6.25. ɼʽʣʷʥʢʠ ʃʐ ʤʽʦʢʘʨʜʘ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ ʥʘ 7 ʜʦʙʫ 

ʧʽʩʣʷ ʧʦʻʜʥʘʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʈɽʍɺ ʽ ʢʗɺʂ ʂʂ: ʧʠʣʦʚʠʜʥʝ ʥʘʢʦʧʠʯʝʥʥʷ ʣʽʧʽʜʽʚ 

ʚ ʮʠʪʦʧʣʘʟʤʽ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ. ɿʘʙʘʨʚʣʝʥʥʷ ʤʘʩʣʷʥʠʤ ʯʝʨʚʦʥʠʤ, Ĭ400. 

ɻʽʩʪʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʤʽʦʢʘʨʜʘ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ ʯʝʨʝʟ 30 

ʜʽʙ ʧʽʩʣʷ ʧʦʻʜʥʘʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʈɽʍɺ ʽ ʢʗɺʂ ʂʂ ʚʠʷʚʠʣʦ ʩʪʽʡʢʫ ʪʝʥʜʝʥʮʽʶ ʜʦ 

ʥʦʨʤʘʣʽʟʘʮʽʾ ʡʦʛʦ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ. ʇʨʦʤʽʞʢʠ ʤʽʞ ʢʘʨʜʽʦʤʽʦʮʠʪʘʤʠ ʟ 

ʚʠʨʘʟʥʦʶ ʧʦʧʝʨʝʯʥʦʶ ʩʤʫʛʘʩʪʽʩʪʶ ʙʫʣʠ ʟʘʧʦʚʥʝʥʽ ʧʫʭʢʦʶ ʚʦʣʦʢʥʠʩʪʦʶ 

ʩʧʦʣʫʯʥʦʶ ʪʢʘʥʠʥʦʶ. ʋ ʥʽʡ ʚʠʷʚʣʷʣʠʩʷ ʜʠʬʫʟʥʦ ʨʦʟʪʘʰʦʚʘʥʽ ʬʽʙʨʦʙʣʘʩʪʠ ʟ 

ʱʽʣʴʥʠʤ ʷʜʨʦʤ ʚʝʨʝʪʝʥʦʧʦʜʽʙʥʦʾ ʬʦʨʤʠ, ʘ ʪʘʢʦʞ ʯʠʩʣʝʥʥʽ ʢʘʧʽʣʷʨʠ, ʟʘʧʦʚʥʝʥʽ 

ʬʦʨʤʝʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʢʨʦʚʽ, ʱʦ ʩʚʽʜʯʠʣʦ ʧʨʦ ʧʦʨʫʰʝʥʥʷ ʢʨʦʚʦʦʙʽʛʫ. ʈʽʜʢʦ 

ʚʠʷʚʣʷʣʠʩʷ ʽʥʪʝʨʩʪʠʮʽʘʣʴʥʽ ʥʘʙʨʷʢʠ. ʂʘʨʜʽʦʤʽʦʮʠʪʠ ʤʘʣʠ ʩʚʽʪʣʽ ʦʚʘʣʴʥʽ ʘʙʦ ʜʝʱʦ 

ʜʦʚʛʘʩʪʽ ʙʘʟʦʬʽʣʴʥʽ ʷʜʨʘ, ʢʽʣʴʢʽʩʪʴ ʷʢʠʭ ʙʫʣʘ ʟʙʽʣʴʰʝʥʘ (ʨʠʩ. 6.26, ɸ). ʎʠʪʦʧʣʘʟʤʘ 

ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ ʙʫʣʘ ʝʦʟʠʥʦʬʽʣʴʥʦʶ ʽ ʟʘʙʘʨʚʣʶʚʘʣʘʩʷ ʨʽʚʥʦʤʽʨʥʦ. ɽʥʜʦʪʝʣʽʡ 

ʩʫʜʠʥ ʙʫʚ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʝʥʜʦʪʝʣʽʦʮʠʪʘʤʠ ʩʧʣʦʱʝʥʦʾ ʬʦʨʤʠ ʟ ʚʠʪʷʛʥʫʪʠʤʠ 
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ʷʜʨʘʤʠ. ʇʨʠ ʟʘʙʘʨʚʣʝʥʥʽ ʧʽʢʨʦʬʫʢʩʠʥʦʤ ʧʦ ɺʘʥ ɻʽʟʦʥ ʚ ʽʥʪʝʨʩʪʠʮʽʾ ʤʽʦʢʘʨʜʘ 

ʚʠʷʚʣʷʣʠʩʷ ʟʨʽʣʽ ʢʦʣʘʛʝʥʦʚʽ ʚʦʣʦʢʥʘ ʷʩʢʨʘʚʦ ʨʦʞʝʚʦʛʦ ʢʦʣʴʦʨʫ, ʨʦʟʪʘʰʦʚʘʥʽ 

ʫʟʜʦʚʞ ʤ'ʷʟʦʚʠʭ ʚʦʣʦʢʦʥ (ʨʠʩ. 6.26, ɹ). ʅʘʚʢʦʣʦ ʩʫʜʠʥ ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʷ ʧʫʯʢʠ 

ʢʦʣʘʛʝʥʦʚʠʭ ʚʦʣʦʢʦʥ, ʱʦ ʙʫʣʠ ʦʨʽʻʥʪʦʚʘʥʽ ʢʦʥʮʝʥʪʨʠʯʥʦ. 

  
ɸ ɹ 

ʈʠʩ. 6.26. ɼʽʣʷʥʢʠ ʃʐ ʤʽʦʢʘʨʜʘ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʟ ɸʆ ʥʘ 30 ʜʦʙʫ ʧʽʩʣʷ 

ʧʦʻʜʥʘʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʈɽʍɺ ʽ ʢʗɺʂ ʂʂ: ɸ ï ʢʘʨʜʽʦʤʽʦʮʠʪʠ ʟ ʧʦʧʝʨʝʯʥʦʶ 

ʩʤʫʛʘʩʪʽʩʪʶ ʽ ʟʙʽʣʴʰʝʥʦʶ ʢʽʣʴʢʽʩʪʶ ʩʚʽʪʣʠʭ ʷʜʝʨ (1), ʯʠʩʣʝʥʥʽ ʢʘʧʽʣʷʨʠ, ʟʘʧʦʚʥʝʥʽ 

ʬʦʨʤʝʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʢʨʦʚʽ (2). ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʽ ʝʦʟʠʥʦʤ, Ĭ400; ɹ 

ï ʧʦʤʽʨʥʽ ʽʥʪʝʨʩʪʠʮʽʘʣʴʥʠʡ ʥʘʙʨʷʢ (3) ʽ ʢʘʨʜʽʦʩʢʣʝʨʦʟ (4). ɿʘʙʘʨʚʣʝʥʥʷ 

ʧʽʢʨʦʬʫʢʩʠʥʦʤ ʧʦ ɺʘʥ ɻʽʟʦʥ, Ĭ200. 

 

ʈʠʩ. 6.27. ɼʽʣʷʥʢʠ ʃʐ ʤʽʦʢʘʨʜʘ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ ʥʘ 30 ʜʦʙʫ 

ʧʽʩʣʷ ʧʦʻʜʥʘʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʈɽʍɺ ʽ ʢʗɺʂ ʂʂ: ʧʠʣʦʚʠʜʥʝ ʥʘʢʦʧʠʯʝʥʥʷ ʣʽʧʽʜʽʚ 

ʚ ʮʠʪʦʧʣʘʟʤʽ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ. ɿʘʙʘʨʚʣʝʥʥʷ ʤʘʩʣʷʥʠʤ ʯʝʨʚʦʥʠʤ, Ĭ400. 

ʇʨʠ ʟʘʙʘʨʚʣʝʥʥʽ ʤʘʩʣʷʥʠʤ ʯʝʨʚʦʥʠʤ ʚʠʷʚʣʷʣʘʩʷ ʞʠʨʦʚʘ ʜʠʩʪʨʦʬʽʷ 

ʤʽʦʢʘʨʜʘ, ʷʢʘ ʤʘʣʘ ʟʚʦʨʦʪʥʠʡ ʭʘʨʘʢʪʝʨ, ʪʦʤʫ ʱʦ ʚʠʷʚʣʷʣʘʩʷ ʫ ʚʠʛʣʷʜʽ 
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ʥʘʡʜʨʽʙʥʽʰʦʛʦ (ʧʠʣʦʧʦʜʽʙʥʦʛʦ) ʥʘʢʦʧʠʯʝʥʥʷ ʣʽʧʽʜʽʚ ʚ ʮʠʪʦʧʣʘʟʤʽ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ. 

ɺʢʣʶʯʝʥʥʷ ʣʽʧʽʜʽʚ ʧʨʠ ʟʘʙʘʨʚʣʝʥʥʽ ʤʘʩʣʷʥʠʤ ʯʝʨʚʦʥʠʤ ʙʫʣʠ ʙʣʽʜʦ ʨʦʞʝʚʦʛʦ 

ʢʦʣʴʦʨʫ (ʨʠʩ. 6.27). 

ʇʨʠ ʛʽʩʪʦʣʦʛʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʤʽʦʢʘʨʜʘ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ ʥʘ 7 

ʜʦʙʫ ʧʽʩʣʷ ʧʦʻʜʥʘʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʈɽʍɺ ʽ ʢʗɺʂ ʂʂ ʚʠʷʚʣʷʣʠʩʷ ʧʝʨʝʙʫʜʦʚʠ, ʷʢʽ 

ʙʫʣʠ ʩʭʦʞʽ ʟ ʛʽʩʪʦʣʦʛʽʯʥʦʶ ʢʘʨʪʠʥʦʶ ʤʽʦʢʘʨʜʘ ʛʨʫʧʠ ʩʪʘʨʠʭ ʪʚʘʨʠʥ ʧʽʩʣʷ 

ʩʘʤʦʩʪʽʡʥʦʛʦ ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ ʚ ʜʘʥʠʡ ʪʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ɺʽʜʟʥʘʯʘʣʘʩʷ 

ʧʦʤʽʨʥʘ ʛʽʧʝʨʪʨʦʬʽʷ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ ʟ ʤʽʩʮʷʤʠ ʚʽʜʩʫʪʥʴʦʾ ʧʦʧʝʨʝʯʥʦʾ ʩʤʫʛʘʩʪʦʩʪʽ, 

ʢʘʧʽʣʷʨʠ ʙʫʣʠ ʣʠʰʝ ʤʽʩʮʷʤʠ ʜʝʱʦ ʨʦʟʰʠʨʝʥʽ ʽ ʟʘʧʦʚʥʝʥʽ ʝʨʠʪʨʦʮʠʪʘʤʠ. ɺʠʷʚʣʝʥʦ 

ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʷʜʝʨ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ. ʉʧʦʩʪʝʨʽʛʘʣʠʩʷ ʧʽʜʚʠʱʝʥʘ 

ʢʽʣʴʢʽʩʪʴ ʬʽʙʨʦʙʣʘʩʪʽʚ ʽ ʜʠʬʫʟʥʝ ʧʦʰʠʨʝʥʥʷ ʛʽʩʪʽʦʮʠʪʽʚ (ʨʠʩ. 6.28, ɸ). ɺʝʣʠʢʽ 

ʩʫʜʠʥʠ ʙʫʣʠ ʧʦʚʥʦʢʨʦʚʥʽ, ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʥʦʨʤʘʣʴʥʦʶ ʬʦʨʤʦʶ ʧʨʦʩʚʽʪʫ ʽ 

ʨʽʚʥʦʤʽʨʥʦ ʧʦʪʦʚʱʝʥʠʤʠ ʩʪʽʥʢʘʤʠ. ʅʘʚʢʦʣʦ ʩʫʜʠʥ ʚʠʷʚʣʷʣʠʩʷ ʩʣʘʙʢʠʡ 

ʧʝʨʠʚʘʩʢʫʣʷʨʥʠʡ ʥʘʙʨʷʢ ʽ ʩʣʘʙʢʠʡ ʢʘʨʜʽʦʩʢʣʝʨʦʟ (ʨʠʩ. 6.28, ɹ). 

  
ɸ ɹ 

ʈʠʩ. 6.28. ɼʽʣʷʥʢʠ ʃʐ ʤʽʦʢʘʨʜʘ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ɸʆ ʥʘ 7 ʜʦʙʫ ʧʽʩʣʷ 

ʧʦʻʜʥʘʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʈɽʍɺ ʽ ʢʗɺʂ ʂʂ: ɸ ï ʧʦʤʽʨʥʘ ʛʽʧʝʨʪʨʦʬʽʷ 

ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ (1), ʧʽʜʚʠʱʝʥʘ ʢʽʣʴʢʽʩʪʴ ʬʽʙʨʦʙʣʘʩʪʽʚ (2) ʽ ʜʠʬʫʟʥʝ ʧʦʰʠʨʝʥʥʷ 

ʛʽʩʪʽʦʮʠʪʽʚ (3). ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʽ ʝʦʟʠʥʦʤ, Ĭ400; ɹ ï ʩʣʘʙʢʠʡ 

ʧʝʨʠʚʘʩʢʫʣʷʨʥʠʡ ʥʘʙʨʷʢ (4) ʽ ʩʣʘʙʢʠʡ ʢʘʨʜʽʦʩʢʣʝʨʦʟ (5). ɿʘʙʘʨʚʣʝʥʥʷ 

ʧʽʢʨʦʬʫʢʩʠʥʦʤ ʧʦ ɺʘʥ ɻʽʟʦʥ, Ĭ400. 

ɺʠʷʚʣʝʥʠʡ ʧʨʠ ʟʘʙʘʨʚʣʝʥʥʽ ʤʘʩʣʷʥʠʤ ʯʝʨʚʦʥʠʤ ʣʽʧʽʜʦʟ ʤʽʦʢʘʨʜʘ, ʙʫʚ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ ʚʠʛʣʷʜʽ ʧʠʣʦʧʦʜʽʙʥʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ ʣʽʧʽʜʽʚ ʚ ʮʠʪʦʧʣʘʟʤʽ 
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ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ ʧʦ ʭʦʜʫ ʚʝʥʦʟʥʠʭ ʢʘʧʽʣʷʨʽʚ ʽ ʜʨʽʙʥʠʭ ʚʝʥ. ɺʢʣʶʯʝʥʥʷ ʣʽʧʽʜʽʚ ʧʨʠ 

ʟʘʙʘʨʚʣʝʥʥʽ ʤʘʩʣʷʥʠʤ ʯʝʨʚʦʥʠʤ ʙʫʣʠ ʙʣʽʜʦ ʨʦʞʝʚʦʛʦ ʢʦʣʴʦʨʫ (ʨʠʩ. 6.29). 

 

ʈʠʩ. 6.29. ɼʽʣʷʥʢʠ ʃʐ ʤʽʦʢʘʨʜʘ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ ʥʘ 7 ʜʦʙʫ ʧʽʩʣʷ 

ʧʦʻʜʥʘʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʈɽʍɺ ʽ ʢʗɺʂ ʂʂ. ʇʠʣʦʚʠʜʥʝ ʥʘʢʦʧʠʯʝʥʥʷ ʣʽʧʽʜʽʚ ʚ 

ʮʠʪʦʧʣʘʟʤʽ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ. ɿʘʙʘʨʚʣʝʥʥʷ ʤʘʩʣʷʥʠʤ ʯʝʨʚʦʥʠʤ, Ĭ400. 

ʇʨʠ ʛʽʩʪʦʣʦʛʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʤʽʦʢʘʨʜʘ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ ʯʝʨʝʟ 

30 ʜʽʙ ʧʽʩʣʷ ʧʦʻʜʥʘʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʈɽʍɺ ʽ ʢʗɺʂ ʂʂ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʚ 

ʽʥʪʝʨʩʪʠʮʽʾ ʽ ʧʝʨʠʚʘʩʢʫʣʷʨʥʦ ʚʽʜʟʥʘʯʘʚʩʷ ʧʦʤʽʨʥʠʡ ʥʘʙʨʷʢ ʽ ʧʦʨʫʰʝʥʥʷ 

ʢʨʦʚʦʦʙʽʛʫ, ʯʠʩʣʝʥʥʽ ʢʘʧʽʣʷʨʠ ʙʫʣʠ ʟʘʧʦʚʥʝʥʽ ʝʨʠʪʨʦʮʠʪʘʤʠ (ʨʠʩ. 6.30, ɸ). 

  
ɸ ɹ 

ʈʠʩ. 6.30. ɼʽʣʷʥʢʠ ʃʐ ʤʦ̔ʢʘʨʜʘ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ɸʆ ʥʘ 30 ʜʦʙʫ ʧʽʩʣʷ 

ʧʦʻʜʥʘʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʈɽʍɺ ʽ ʢʗɺʂ ʂʂ: ɸ ï ʧʦʤʽʨʥʠʡ ʥʘʙʨʷʢ (1) ʽ ʧʦʨʫʰʝʥʥʷ 

ʢʨʦʚʦʦʙʽʛʫ, ʯʠʩʣʝʥʥʽ ʢʘʧʽʣʷʨʠ ʟʘʧʦʚʥʝʥʽ ʝʨʠʪʨʦʮʠʪʘʤʠ (2). ɿʘʙʘʨʚʣʝʥʥʷ 

ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʽ ʝʦʟʠʥʦʤ, Ĭ400; ɹ ï ʧʦʤʽʨʥʽ ʽʥʪʝʨʩʪʠʮʽʘʣʴʥʠʡ ʥʘʙʨʷʢ (3) ʽ 

ʢʘʨʜʽʦʩʢʣʝʨʦʟ (4). ɿʘʙʘʨʚʣʝʥʥʷ ʧʽʢʨʦʬʫʢʩʠʥʦʤ ʧʦ ɺʘʥ ɻʽʟʦʥ, Ĭ400. 
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ɺ ʢʘʨʜʽʦʤʽʦʮʠʪʘʭ ʤʽʩʮʷʤʠ ʙʫʣʘ ʚʽʜʩʫʪʥʷ ʧʦʧʝʨʝʯʥʘ ʩʤʫʛʘʩʪʽʩʪʴ, 

ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʢʘʨʽʦʧʽʢʥʦʟ. ɺʽʜʟʥʘʯʘʣʠʩʷ ʦʩʝʨʝʜʢʠ ʧʦʤʽʨʥʦʛʦ ʢʘʨʜʽʦʩʢʣʝʨʦʟʫ (ʨʠʩ. 

6.30, ɹ). ʂʽʣʴʢʽʩʪʴ ʽ ʧʣʦʱʘ ʷʜʝʨ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ ʟʥʠʞʫʚʘʣʠʩʷ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʧʝʨʝʜʥʽʤ ʪʝʨʤʽʥʦʤ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ɾʠʨʦʚʘ ʜʠʩʪʨʦʬʽʷ ʤʽʦʢʘʨʜʘ, ʱʦ ʚʠʷʚʣʷʣʘʩʷ ʧʨʠ ʟʘʙʘʨʚʣʝʥʥʽ ʤʘʩʣʷʥʠʤ 

ʯʝʨʚʦʥʠʤ, ʮʽʣʢʦʤ ʡʤʦʚʽʨʥʦ ʤʘʣʘ ʟʚʦʨʦʪʥʠʡ ʭʘʨʘʢʪʝʨ, ʪʦʤʫ ʱʦ ʙʫʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʫ ʚʠʛʣʷʜʽ ʥʘʡʜʨʽʙʥʽʰʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ ʣʽʧʽʜʽʚ ʚ ʮʠʪʦʧʣʘʟʤʽ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ. 

ɺʢʣʶʯʝʥʥʷ ʣʽʧʽʜʽʚ ʧʨʠ ʟʘʙʘʨʚʣʝʥʥʽ ʤʘʩʣʷʥʠʤ ʯʝʨʚʦʥʠʤ ʙʫʣʠ ʙʣʽʜʦ ʨʦʞʝʚʦʛʦ 

ʢʦʣʴʦʨʫ (ʨʠʩ. 6.31). 

 

ʈʠʩ. 6.31. ɼʽʣʷʥʢʠ ʃʐ ʤʽʦʢʘʨʜʘ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ ʯʝʨʝʟ 30 ʜʽʙ 

ʧʽʩʣʷ ʧʦʻʜʥʘʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʈɽʍɺ ʽ ʢʗɺʂ ʂʂ: ʧʠʣʦʚʠʜʥʝ ʥʘʢʦʧʠʯʝʥʥʷ ʣʽʧʽʜʽʚ 

ʚ ʮʠʪʦʧʣʘʟʤʽ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ. ɿʘʙʘʨʚʣʝʥʥʷ ʤʘʩʣʷʥʠʤ ʯʝʨʚʦʥʠʤ, Ĭ400. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʥʘʣʽʟʫʶʯʠ ʜʘʥʽ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʽʦʢʘʨʜʘ 

ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʪʚʘʨʠʥ ʟ ʤʦʜʝʣʣʶ ɸʆ ʨʽʟʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʛʨʫʧ ʚ 

ʜʠʥʘʤʽʮʽ, ʤʦʞʥʘ ʧʨʠʡʪʠ ʜʦ ʥʘʩʪʫʧʥʦʛʦ ʚʠʩʥʦʚʢʫ. ʇʦʻʜʥʘʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʗɺʂ 

ʂʂ ̔ ʈɽʍɺ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ, ʥʽʞ ʦʢʨʝʤʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʈɽʍɺ ʘʙʦ ʢʗɺʂ ʂʂ ʫ 

ʪʚʘʨʠʥ ʷʢ ʤʦʣʦʜʦʛʦ ʚʽʢʫ, ʪʘʢ ʽ ʚ ʧʨʦʮʝʩʽ ʩʪʘʨʽʥʥʷ, ʭʦʯʘ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʢʗɺʂ ʂʂ 

ʚʦʥʦ ʙʽʣʴʰ ʟʽʩʪʘʚʥʝ. ʉʫʤʽʩʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʈɽʍɺ ʽ ʢʗɺʂ ʂʂ ʟʙʽʣʴʰʫʻ 

ʢʦʤʧʝʥʩʘʪʦʨʥʽ ʤʦʞʣʠʚʦʩʪʽ ʤʽʦʢʘʨʜʘ ʪʚʘʨʠʥ ʟ ɸʆ, ʧʝʨʝʰʢʦʜʞʘʶʯʠ ʽʰʝʤʽʾ, 

ʥʝʢʨʦʟʫ ʽ ʢʘʨʜʽʦʩʢʣʝʨʦʟʫ ʟʘ ʨʘʭʫʥʦʢ ʧʦʣʽʧʰʝʥʥʷ ʢʨʦʚʦʦʙʽʛʫ, ʘ ʟʥʘʯʠʪʴ ʪʨʦʬʽʢʠ 

ʤʽʦʢʘʨʜʘ ʽ ʧʦʚʥʦʮʽʥʥʦʛʦ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ. ʎʝ ʜʦʟʚʦʣʷʻ ʟʙʝʨʽʛʘʪʠ ʥʝ ʪʽʣʴʢʠ ʫ 

ʤʦʣʦʜʠʭ, ʘʣʝ ʦʩʦʙʣʠʚʦ ʫ ʩʪʘʨʠʭ ʪʚʘʨʠʥ ʧʽʜʚʠʱʝʥʫ ʢʽʣʴʢʽʩʪʴ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ, ʘ 
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ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʾʭ ʧʦʪʨʝʙʠ ʧʨʠ ʛʽʧʝʨʪʨʦʬʽʾ ʤʽʦʢʘʨʜʘ, ʷʢʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʧʦʚ'ʷʟʘʥʘ ʟ ɸʆ. 

ɺʠʷʚʣʝʥʝ ʧʨʠ ʟʘʙʘʨʚʣʝʥʥʽ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʤʘʩʣʷʥʠʤ ʯʝʨʚʦʥʠʤ 

ʟʥʠʞʝʥʥʷ ʩʪʫʧʝʥʷ ʞʠʨʦʚʦʾ ʜʠʩʪʨʦʬʽʾ ʤʽʦʢʘʨʜʘ ʩʣʫʞʠʪʴ ʜʦʢʘʟʦʤ ʧʦʟʠʪʠʚʥʦʛʦ 

ʝʬʝʢʪʫ ʧʦʻʜʥʘʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʈɽʍɺ  ̔ʢʗɺʂ ʂʂ ʧʨʠ ɸʆ ʫ ʱʫʨʽʚ. ʇʨʠ ʮʴʦʤʫ 

ʣʽʧʽʜʦʟ ʷʢ ʫ ʤʦʣʦʜʠʭ, ʪʘʢ ʽ ʫ ʩʪʘʨʠʭ ʪʚʘʨʠʥ ʧʨʦʪʷʛʦʤ ʤʽʩʷʮʷ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʦʻʜʥʘʥʦʛʦ ʚʧʣʠʚʫ ʟʥʠʞʫʚʘʚʩʷ ʥʘʩʪʽʣʴʢʠ, ʱʦ ʥʘʙʫʚʘʚ ʨʠʩʠ ʟʚʦʨʦʪʥʦʛʦ ʧʨʦʮʝʩʫ. 

 

ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʨʦʟʜʽʣʫ 6 ʦʧʫʙʣʽʢʦʚʘʥʽ ʨʦʙʦʪʠ [316, 317, 319, 380, 381, 382, 

383, 384, 385, 386, 387]. 
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ʈʆɿɼɯʃ 7 

 

ʋʃʔʊʈɸʉʊʈʋʂʊʋʈʅɯ ʇɽʈɽɹʋɼʆɺʀ ʊʂɸʅʀʅ ɯ ʉʋɼʀʅ ʄɯʆʂɸʈɼɸ 

ʄʆʃʆɼʀʍ ɯ ʉʊɸʈʀʍ ʑʋʈɯɺ ɿ ʄʆɼɽʃʃʖ ɸʃɯʄɽʅʊɸʈʅʆɻʆ 

ʆɾʀʈɯʅʅʗ ʇɯʉʃʗ ʈʀʊʄɯʏʅʀʍ ɽʂʉʊʈɽʄɸʃʔʅʀʍ ʍʆʃʆɼʆɺʀʍ 

ɺʇʃʀɺɯɺ (ï120ʦʉ), ɺɺɽɼɽʅʅʗ ʂʈɯʆʂʆʅʉɽʈɺʆɺɸʅʀʍ ʗɼʈʆɺʄɯʉʅʀʍ 

ʂʃɯʊʀʅ ʂʆʈɼʆɺʆɰ ʂʈʆɺɯ ʊɸ ɰʍ ʇʆɭɼʅɸʅʅʗ 

 

7.1. ʉʫʙʤʽʢʨʦʩʢʦʧʽʯʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʪʢʘʥʠʥ ʽ ʩʫʜʠʥ ʤʽʦʢʘʨʜʘ ʤʦʣʦʜʠʭ ʽ 

ʩʪʘʨʠʭ ʱʫʨʽʚ 

 

ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ ʽ ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ ʢʨʦʚʦʥʦʩʥʠʭ 

ʢʘʧʽʣʷʨʽʚ ʤʽʦʢʘʨʜʘ ʤʦʣʦʜʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʱʫʨʽʚ ʩʚʽʜʯʠʣʘ ʧʨʦ ʚʠʩʦʢʫ ʤʝʪʘʙʦʣʽʯʥʫ 

ʘʢʪʠʚʥʽʩʪʴ ʮʠʭ ʢʣʽʪʠʥ. ʗʜʨʘ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ ʤʘʣʠ ʚʠʪʷʛʥʫʪʫ ʬʦʨʤʫ ʽ ʪʠʧʦʚʫ 

ʣʦʢʘʣʽʟʘʮʽʶ ʚ ʩʘʨʢʦʧʣʘʟʤʽ, ʦʩʝʨʝʜʢʠ ʨʦʟʧʫʰʝʥʥʷ ʽ ʣʽʟʠʩʫ ʙʫʣʠ ʚʽʜʩʫʪʥʽ. ʗʜʝʨʥʠʡ 

ʭʨʦʤʘʪʠʥ ʧʝʨʝʙʫʚʘʚ ʧʝʨʝʚʘʞʥʦ ʚ ʜʝʢʦʥʜʝʥʩʦʚʘʥʽʡ ʬʦʨʤʽ, ʡʦʛʦ ʛʨʘʥʫʣʠ 

ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʷʣʠʩʷ ʧʦ ʧʣʦʱʽ ʟʨʽʟʫ ʷʜʨʘ. ʉʧʦʩʪʝʨʽʛʘʚʩʷ ʧʦʣʽʤʦʨʬʽʟʤ ʬʦʨʤ ʽ 

ʨʦʟʤʽʨʽʚ ʤʽʪʦʭʦʥʜʨʽʡ. ʆʜʥʽ ʤʽʩʪʠʣʠ ʥʝʨʽʚʥʦʤʽʨʥʦ ʢʦʥʪʨʘʩʪʦʚʘʥʠʡ ʤʘʪʨʠʢʩ, ʽʥʰʽ ï 

ʝʣʝʢʪʨʦʥʥʦ-ʱʽʣʴʥʠʡ ʟ ʯʠʩʣʝʥʥʠʤʠ ʢʨʠʩʪʘʤʠ (ʨʠʩ. 7.1, ɸ). ʆʢʨʝʤʽ ʢʘʨʜʽʦʤʽʦʮʠʪʠ 

ʤʘʣʠ ʤʽʪʦʭʦʥʜʨʽʾ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʩʪʘʜʽʾ ʧʦʜʽʣʫ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʣʘ ʾʭ 

çʛʘʥʪʝʣʝʚʠʜʥʘè ʬʦʨʤʘ ʽ ʧʝʨʝʪʷʞʢʠ. ɺʢʣʶʯʝʥʥʷ ʣʽʧʽʜʽʚ ʽ ʣʽʧʦʬʫʩʮʠʥʫ, ʘ ʪʘʢʦʞ 

ʚʪʦʨʠʥʥʽ ʣʽʟʦʩʦʤʠ ʚ ʩʘʨʢʦʧʣʘʟʤʽ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ ʚʠʷʚʣʷʣʠʩʷ ʨʽʜʢʦ. 

ʉʫʙʤʽʢʨʦʩʢʦʧʽʯʥʘ ʘʨʭʽʪʝʢʪʦʥʽʢʘ ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ ʤʘʣʘ ʪʠʧʦʚʫ 

ʦʨʛʘʥʽʟʘʮʽʶ (ʨʠʩ. 7.1, ɹ). ʗʜʝʨʥʘ ʤʝʤʙʨʘʥʘ ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ ʫʪʚʦʨʶʚʘʣʘ ʙʝʟʣʽʯ 

ʛʣʠʙʦʢʠʭ ʽ ʜʨʽʙʥʠʭ ʽʥʚʘʛʽʥʘʮʽʡ. ɺʝʣʠʢʘ ʯʘʩʪʠʥʘ ʭʨʦʤʘʪʠʥʫ ʷʜʨʘ ʟʥʘʭʦʜʠʣʘʩʷ ʚ 

ʢʦʥʜʝʥʩʦʚʘʥʦʤʫ ʩʪʘʥʽ. ɺ ʮʠʪʦʧʣʘʟʤʽ, ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʷ ʜʨʽʙʥʽ ʤʽʪʦʭʦʥʜʨʽʾ, 

ʩʧʣʦʱʝʥʽ ʮʠʩʪʝʨʥʠ ʰʦʨʩʪʢʦʛʦ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʛʦ ʨʝʪʠʢʫʣʫʤʫ (ɽʇʈ), 

ʧʣʘʩʪʠʥʯʘʩʪʠʡ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʡ ʢʦʤʧʣʝʢʩ ɻʦʣʴʜʞʽ, ʘ ʪʘʢʦʞ ʯʠʩʣʝʥʥʽ ʧʦʣʽʩʦʤʠ ʽ 

ʨʠʙʦʩʦʤʠ. ɼʝʩʪʨʫʢʪʠʚʥʽ ʧʦʨʫʰʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ ʦʨʛʘʥʝʣ ʙʫʣʠ ʚʽʜʩʫʪʥʽ. 
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ʈʠʩ. 7.1. ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ (ɸ) ʽ ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ (ɹ) 

ʢʨʦʚʦʥʦʩʥʠʭ ʢʘʧʽʣʷʨʽʚ ʤʽʦʢʘʨʜʘ ʤʦʣʦʜʠʭ ʱʫʨʽʚ: ɸ ï ʝʣʝʢʪʨʦʥʥʦ-ʱʽʣʴʥʠʡ ʤʘʪʨʠʢʩ 

ʤʽʪʦʭʦʥʜʨʽʡ ʟ ʯʠʩʣʝʥʥʠʤʠ ʢʨʠʩʪʘʤʠ. ʂʦʥʪʨʘʩʪʦʚʘʥʦ ʮʠʪʨʘʪʦʤ ʩʚʠʥʮʶ, Ĭ 37 000; ɹ 

ï ʜʨʽʙʥʽ ʤʽʪʦʭʦʥʜʨʽʾ. ʂʦʥʪʨʘʩʪʦʚʘʥʦ ʮʠʪʨʘʪʦʤ ʩʚʠʥʮʶ, Ĭ 52 000. 

ʗʜʨʘ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ ʢʦʥʪʨʦʣʴʥʠʭ ʩʪʘʨʠʭ ʱʫʨʽʚ ʤʘʣʠ ʦʢʨʫʛʣʫ, ʟʣʝʛʢʘ 

ʚʠʪʷʛʥʫʪʫ ʬʦʨʤʫ. ʗʜʝʨʥʠʡ ʭʨʦʤʘʪʠʥ ʟʥʘʭʦʜʠʚʩʷ ʚ ʢʦʥʜʝʥʩʦʚʘʥʦʤʫ ʩʪʘʥʽ, ʡʦʛʦ 

ʛʨʫʜʦʯʢʠ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʷʣʠʩʷ ʧʦ ʧʣʦʱʽ ʟʨʽʟʫ ʷʜʨʘ. ʋ ʩʘʨʢʦʧʣʘʟʤʽ ʙʫʣʠ 

ʧʨʠʩʫʪʥʽ ʣʽʧʽʜʥʽ ʚʢʣʶʯʝʥʥʷ ʽ ʚʪʦʨʠʥʥʽ ʣʽʟʦʩʦʤʠ (ʨʠʩ. 7.2, ɸ). ɿʫʩʪʨʽʯʘʣʠʩʷ 

ʤʽʪʦʭʦʥʜʨʽʾ ʟ ʧʨʦʩʚʽʪʣʝʥʠʤ, ʤʘʡʞʝ ʝʣʝʢʪʨʦʥʥʦ-ʧʨʦʟʦʨʠʤ ʤʘʪʨʠʢʩʦʤ, ʱʦ ʤʽʩʪʠʪʴ 

ʜʦʩʠʪʴ ʯʠʩʣʝʥʥʽ ʢʨʠʩʪʠ. ʆʜʥʘʢ ʟʥʘʯʥʘ ʾʭ ʢʽʣʴʢʽʩʪʴ ʧʽʜʜʘʚʘʣʘʩʷ ʣʦʢʘʣʴʥʠʤ 

ʧʨʦʮʝʩʘʤ ʜʝʛʝʥʝʨʘʮʽʾ. ʋ ʤʘʪʨʠʢʩʽ ʫʪʚʦʨʶʚʘʣʠʩʷ ʝʣʝʢʪʨʦʥʥʦ-ʧʨʦʟʦʨʽ ʧʦʨʦʞʥʠʥʠ, 

ʦʪʦʯʝʥʽ ʝʣʝʤʝʥʪʘʨʥʦʶ ʤʝʤʙʨʘʥʦʶ. ɺ ʩʢʫʧʯʝʥʥʷʭ ʤʽʪʦʭʦʥʜʨʽʡ, ʢʨʽʤ ʦʨʛʘʥʝʣ ʟ 

ʜʝʛʝʥʝʨʘʪʠʚʥʠʤʠ ʟʤʽʥʘʤʠ, ʧʦʨʽʚʥʷʥʦ ʯʘʩʪʦ ʚʠʷʚʣʷʣʠʩʷ ʤʽʪʦʭʦʥʜʨʽʾ ʟ ʟʘʚʠʭʨʝʥʠʤʠ 

ʢʨʠʩʪʘʤʠ (ʨʠʩ. 7.2, ɹ). 

ʗʜʨʘ ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ ʤʘʣʠ ʥʝʧʨʘʚʠʣʴʥʫ ʬʦʨʤʫ, ʘ ʷʜʝʨʥʘ ʤʝʤʙʨʘʥʘ 

ʫʪʚʦʨʶʚʘʣʘ ʛʣʠʙʦʢʽ ʽʥʚʘʛʽʥʘʮʽʾ. ʄʽʪʦʭʦʥʜʨʽʾ ʩʠʣʴʥʦ ʥʘʙʨʷʢʘʣʠ, ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ 

ʣʦʢʘʣʴʥʝ ʨʦʟʨʠʭʣʝʥʥʷ ʟʦʚʥʽʰʥʽʭ ʤʝʤʙʨʘʥ ʽ ʢʨʠʩʪ ʤʽʪʦʭʦʥʜʨʽʡ. ʎʠʩʪʝʨʥʠ 

ʰʦʨʩʪʢʦʛʦ ɽʇʈ ʟʥʘʯʥʦ ʨʦʟʰʠʨʶʚʘʣʠʩʷ. ʂʽʣʴʢʽʩʪʴ ʨʠʙʦʩʦʤ ʚ ʮʠʪʦʧʣʘʟʤʽ 

ʟʤʝʥʰʫʚʘʣʘʩʷ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʤʦʣʦʜʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʚʘʨʠʥ. ʋ ʮʠʪʦʧʣʘʟʤʽ 

ʦʢʨʝʤʠʭ ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ ʚʠʷʚʣʷʣʠʩʷ ʚʪʦʨʠʥʥʽ ʣʽʟʦʩʦʤʠ ʽ ʜʨʽʙʥʽ ʚʢʣʶʯʝʥʥʷ ʣʽʧʽʜʽʚ. 
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ʈʠʩ 7.2. ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ ʤʽʦʢʘʨʜʘ ʩʪʘʨʠʭ ʢʦʥʪʨʦʣʴʥʠʭ 

ʱʫʨʽʚ: ɸ ï ʚʢʣʶʯʝʥʥʷ ʣʽʧʽʜʽʚ ʽ ʣʽʧʦʬʫʩʮʠʥʫ ʚ ʩʘʨʢʦʧʣʘʟʤʽ. ʂʦʥʪʨʘʩʪʦʚʘʥʦ 

ʮʠʪʨʘʪʦʤ ʩʚʠʥʮʶ, Ĭ 45 000; ɹ ï ʤʽʪʦʭʦʥʜʨʽʾ ʟ ʟʘʚʠʭʨʝʥʠʤʠ ʢʨʠʩʪʘʤʠ. 

ʂʦʥʪʨʘʩʪʦʚʘʥʦ ʮʠʪʨʘʪʦʤ ʩʚʠʥʮʶ, Ĭ 40 000. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʷʚʣʝʥʽ ʧʨʠ ʝʣʝʢʪʨʦʥʥʦ-ʤʽʢʨʦʩʢʦʧʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ 

ʜʝʩʪʨʫʢʪʠʚʥʦ-ʜʠʩʪʨʦʬʽʯʥʽ ʧʝʨʝʙʫʜʦʚʠ ʤʽʪʦʭʦʥʜʨʽʡ ʩʪʘʨʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʱʫʨʽʚ 

ʩʚʽʜʯʠʣʠ ʧʨʦ ʟʥʠʞʝʥʥʷ ʩʢʦʨʦʯʫʚʘʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ. ʉʧʦʩʪʝʨʽʛʘʣʘʩʷ 

ʜʦʩʠʪʴ ʚʠʩʦʢʘ ʘʢʪʠʚʥʽʩʪʴ ʢʘʪʘʙʦʣʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʩʪʨʫʢʪʫʨʥʦ ʧʨʦʷʚʣʷʣʦʩʷ 

ʥʘʷʚʥʽʩʪʶ ʚ ʩʘʨʢʦʧʣʘʟʤʽ ʚʢʣʶʯʝʥʴ ʣʽʧʽʜʽʚ ʽ ʣʽʧʦʬʫʩʮʠʥʫ. ɼʣʷ ʩʫʙʤʽʢʨʦʩʢʦʧʽʯʥʦʾ 

ʘʨʭʽʪʝʢʪʦʥʽʢʠ ʦʨʛʘʥʝʣ ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ ʙʫʣʘ ʭʘʨʘʢʪʝʨʥʘ ʥʘʷʚʥʽʩʪʴ ʩʠʣʴʥʦ 

ʥʘʙʨʷʢʣʠʭ ʤʽʪʦʭʦʥʜʨʽʡ ʟ ʨʦʟʨʠʭʣʝʥʠʤʠ ʟʦʚʥʽʰʥʽʤʠ ʤʝʤʙʨʘʥʘʤʠ ʽ ʢʨʠʩʪʘʤʠ, ʱʦ 

ʩʚʽʜʯʠʣʦ ʧʨʦ ʨʦʟʚʠʪʦʢ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ. 

 

7.2. ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ ʽ ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ 

ʢʨʦʚʦʥʦʩʥʠʭ ʢʘʧʽʣʷʨʽʚ ʤʽʦʢʘʨʜʘ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ 

ʘʣʽʤʝʥʪʘʨʥʦʛʦ ʦʞʠʨʽʥʥʷ 

 

ɺ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʽʡ ʦʨʛʘʥʽʟʘʮʽʾ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ ʽ ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ 

ʢʨʦʚʦʥʦʩʥʠʭ ʢʘʧʽʣʷʨʽʚ ʤʽʦʢʘʨʜʘ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ ʙʫʣʠ ʧʨʠʩʫʪʥʽ 

ʜʠʩʪʨʦʬʽʯʥʽ ʽ ʜʝʩʪʨʫʢʪʠʚʥʽ ʟʤʽʥʠ ʦʨʛʘʥʝʣ. ʄʘʪʨʠʢʩ ʷʜʝʨ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ ʤʘʚ 

ʥʠʟʴʢʫ ʝʣʝʢʪʨʦʥʥʫ ʱʽʣʴʥʽʩʪʴ. ʑʦʜʦ ʛʨʫʧʠ ʤʦʣʦʜʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʚʘʨʠʥ, ʟʨʦʩʪʘʣʘ 

ʢʽʣʴʢʽʩʪʴ ʛʨʫʜʦʯʦʢ ʢʦʥʜʝʥʩʦʚʘʥʦʛʦ ʭʨʦʤʘʪʠʥʫ, ʷʢʽ ʢʦʥʮʝʥʪʨʫʚʘʣʠʩʷ ʚ ʦʙʣʘʩʪʽ 
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ʩʘʨʢʦʧʣʘʟʤʠ, ʧʨʠʣʝʛʣʦʾ ʜʦ ʷʜʝʨʥʦʾ ʤʝʤʙʨʘʥʽ. ɼʝʢʦʥʜʝʥʩʦʚʘʥʠʡ ʭʨʦʤʘʪʠʥ 

ʨʦʟʪʘʰʦʚʫʚʘʚʩʷ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʤʘʪʨʠʢʩʫ ʷʜʨʘ. ʗʜʝʨʥʘ ʤʝʤʙʨʘʥʘ 

ʫʪʚʦʨʶʚʘʣʘ ʜʨʽʙʥʽ ʽ ʛʣʠʙʦʢʽ ʽʥʚʘʛʽʥʘʮʽʾ. ɿʫʩʪʨʽʯʘʣʠʩʷ ʷʜʨʘ ʟ ʪʦʪʘʣʴʥʦ 

ʟʨʫʡʥʦʚʘʥʠʤʠ ʷʜʝʨʥʠʤʠ ʤʝʤʙʨʘʥʘʤʠ (ʨʠʩ. 7.3, ɸ). ɿʤʽʥʠ ʤʽʪʦʭʦʥʜʨʽʡ ʥʦʩʠʣʠ 

ʧʦʣʽʤʦʨʬʥʠʡ ʭʘʨʘʢʪʝʨ. ɼʝʷʢʽ ʤʘʣʠ ʝʣʝʢʪʨʦʥʥʦ-ʧʨʦʟʦʨʠʡ ʤʘʪʨʠʢʩ, ʚ ʷʢʦʤʫ 

ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʷ ʧʦʦʜʠʥʦʢʽ, ʨʦʟʨʠʭʣʝʥʽ ʢʨʠʩʪʠ, ʦʢʨʝʤʽ ʤʽʩʪʠʣʠ ʫʢʦʨʦʯʝʥʽ ʽ 

ʜʝʟʦʨʛʘʥʽʟʦʚʘʥʽ ʢʨʠʩʪʠ. 

  
ɸ ɹ 

ʈʠʩ. 7.3. ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ ʤʽʦʢʘʨʜʘ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʟ 

ʤʦʜʝʣʣʶ ɸʆ: ɸ ï ʪʦʪʘʣʴʥʝ   ʨʦʟʧʫʰʝʥʥʷ  ʷʜʝʨʥʦʾ  ʤʝʤʙʨʘʥʠ.  ʂʦʥʪʨʘʩʪʦʚʘʥʦ   

ʮʠʪʨʘʪʦʤ ʩʚʠʥʮʶ, Ĭ 40 000; ɹ ï ʚʦʛʥʠʱʝʚʠʡ ʣʽʟʠʩ ʟʦʚʥʽʰʥʽʭ ʤʝʤʙʨʘʥ 

ʤʽʪʦʭʦʥʜʨʽʡ. ʂʦʥʪʨʘʩʪʦʚʘʥʦ ʮʠʪʨʘʪʦʤ ʩʚʠʥʮʶ, Ĭ 37 000. 

ɼʦʩʠʪʴ ʯʘʩʪʦ ʚʠʷʚʣʷʣʠʩʷ ʜʝʛʝʥʝʨʘʪʠʚʥʦ ʟʤʽʥʝʥʽ ʤʽʪʦʭʦʥʜʨʽʾ, ʟ 

ʛʦʤʦʛʝʥʽʟʦʚʘʥʠʤ ʤʘʪʨʠʢʩʦʤ ʽ ʪʦʪʘʣʴʥʦ ʟʨʫʡʥʦʚʘʥʠʤʠ ʢʨʠʩʪʘʤʠ. ʋ ʩʘʨʢʦʧʣʘʟʤʽ 

ʤʽʪʦʭʦʥʜʨʽʡ ʟʫʩʪʨʽʯʘʣʠʩʷ ʦʩʝʨʝʜʢʠ ʣʽʟʠʩʫ ʟʦʚʥʽʰʥʽʭ ʤʝʤʙʨʘʥ ʽ ʢʨʠʩʪ (ʨʠʩ. 7.3, ɹ). 

ʋ ʩʘʨʢʦʧʣʘʟʤʽ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ ʙʫʣʠ ʧʨʠʩʫʪʥʽ ʤʘʣʽ ʡ ʚʝʣʠʢʽ ʚʢʣʶʯʝʥʥʷ ʣʽʧʽʜʽʚ, 

ʣʽʧʦʬʫʩʮʠʥʫ ʽ ʚʪʦʨʠʥʥʽ ʣʽʟʦʩʦʤʠ (ʨʠʩ. 7.4, ɸ). ʇʫʯʢʠ ʤʽʦʬʽʙʨʠʣ ʟʙʝʨʽʛʘʣʠ 

ʧʘʨʘʣʝʣʴʥʫ ʦʨʽʻʥʪʘʮʽʶ ʽ ʧʦʧʝʨʝʯʥʫ ʩʤʫʛʘʩʪʽʩʪʴ, ʧʨʦʪʝ ʙʫʣʠ ʩʪʦʥʰʝʥʽ (ʨʠʩ. 7.4, ɹ). 

ʗʜʨʘ ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ ʤʘʣʠ ʥʝʧʨʘʚʠʣʴʥʫ, ʚʠʜʦʚʞʝʥʫ ʬʦʨʤʫ. ʗʜʝʨʥʘ 

ʤʝʤʙʨʘʥʘ ʙʫʣʘ ʩʠʣʴʥʦ ʨʦʟʨʠʭʣʝʥʘ ʽ ʦʩʝʨʝʜʢʦʚʦ ʟʨʫʡʥʦʚʘʥʘ. ʋ ʜʝʷʢʠʭ 

ʝʥʜʦʪʝʣʽʦʮʠʪʘʭ ʚʠʷʚʣʷʣʠʩʷ ʚʝʣʠʢʽ ʦʩʝʨʝʜʢʠ ʣʽʟʠʩʫ ʷʜʝʨʥʦʾ ʤʝʤʙʨʘʥʠ (ʨʠʩ. 7.5). 

ʋ ʮʠʪʦʧʣʘʟʤʽ ʚʽʜʨʦʩʪʢʽʚ ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ ʚʠʷʚʣʷʣʠʩʷ ʧʦʦʜʠʥʦʢʽ 

ʤʽʢʨʦʧʽʥʦʮʠʪʦʟʥʽ ʙʫʣʴʙʘʰʢʠ, ʘ ʚ ʧʨʦʩʚʽʪʽ ʢʘʧʽʣʷʨʽʚ ʛʨʫʧʠ ʝʨʠʪʨʦʮʠʪʽʚ, 
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ʜʝʛʝʥʝʨʘʪʠʚʥʦ ʟʤʽʥʝʥʽ ʤʝʤʙʨʘʥʠ, ʦʨʛʘʥʝʣʠ ʽ ʦʩʤʽʦʬʽʣʴʥʽ ʢʦʥʛʣʦʤʝʨʘʪʠ, ʡʤʦʚʽʨʥʦ 

ʣʽʧʦʧʨʦʪʝʾʥʦʚʦʾ ʧʨʠʨʦʜʠ. ʄʽʪʦʭʦʥʜʨʽʾ ʤʽʩʪʠʣʠ ʥʝʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ 

ʜʝʟʦʨʛʘʥʽʟʦʚʘʥʠʭ ʢʨʠʩʪ. 

ʎʠʩʪʝʨʥʠ ʰʦʨʩʪʢʦʛʦ ɽʇʈ ʙʫʣʠ ʩʠʣʴʥʦ ʨʦʟʰʠʨʝʥʽ ʽ ʟʘʧʦʚʥʝʥʽ ʝʣʝʢʪʨʦʥʥʦ-

ʧʨʦʟʦʨʦʶ ʩʫʙʩʪʘʥʮʽʻʶ. ʂʽʣʴʢʽʩʪʴ ʚʽʣʴʥʠʭ ʨʠʙʦʩʦʤ ʽ ʧʦʣʽʩʦʤ ʚ ʮʠʪʦʧʣʘʟʤʽ ʽʩʪʦʪʥʦ 

ʟʥʠʞʫʚʘʣʘʩʴ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʤʦʣʦʜʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʚʘʨʠʥ. ʇʣʘʩʪʠʥʯʘʩʪʠʡ 

ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʡ ʢʦʤʧʣʝʢʩ ɻʦʣʴʜʞʽ ʧʽʜʜʘʚʘʚʩʷ ʧʦʤʽʨʥʽʡ ʨʝʜʫʢʮʽʾ, ʡʦʛʦ ʛʣʘʜʢʽ 

ʤʝʤʙʨʘʥʠ ʚʪʨʘʯʘʣʠ ʧʘʨʘʣʝʣʴʥʫ ʦʨʽʻʥʪʘʮʽʶ. ɺ ʦʙʣʘʩʪʽ ʣʦʢʘʣʽʟʘʮʽʾ ʩʪʦʧʦʢ ʛʣʘʜʢʠʭ 

ʤʝʤʙʨʘʥ ʜʦʩʠʪʴ ʯʘʩʪʦ ʚʠʷʚʣʷʣʠʩʷ ʚʪʦʨʠʥʥʽ ʣʽʟʦʩʦʤʠ ʽ ʚʢʣʶʯʝʥʥʷ ʣʽʧʽʜʽʚ. 

  

ɸ ɹ 

ʈʠʩ. 7.4. ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ ʤʽʦʢʘʨʜʘ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʟ 

ʤʦʜʝʣʣʶ  ɸʆ: ɸ ï ʚʢʣʶʯʝʥʥʷ ʣʽʧʽʜʽʚ ʚ ʩʘʨʢʦʧʣʘʟʤʽ. ʂʦʥʪʨʘʩʪʦʚʘʥʦ ʮʠʪʨʘʪʦʤ 

ʩʚʠʥʮʶ, Ĭ 45 000; ɹ ï ʚʠʪʦʥʯʝʥʥʷ ʤʽʦʬʽʙʨʠʣ.  ʂʦʥʪʨʘʩʪʦʚʘʥʦ  ʮʠʪʨʘʪʦʤ ʩʚʠʥʮʶ,  

Ĭ 33 000. 

 

ʈʠʩ. 7.5. ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ ʢʨʦʚʦʥʦʩʥʠʭ ʢʘʧʽʣʷʨʽʚ ʤʽʦʢʘʨʜʘ 

ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ. ɼʨʽʙʥʽ ʦʩʝʨʝʜʢʠ ʣʽʟʠʩʫ ʩʘʨʢʦʧʣʘʟʤʘʪʠʯʥʦʾ ʽ 

ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʾ ʤʝʤʙʨʘʥ. ʂʦʥʪʨʘʩʪʦʚʘʥʦ ʮʠʪʨʘʪʦʤ ʩʚʠʥʮʶ, Ĭ 62 000. 
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ɼʣʷ ʩʫʙʤʽʢʨʦʩʢʦʧʽʯʥʦʾ ʘʨʭʽʪʝʢʪʦʥʽʢʠ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ ʽ ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ 

ʢʨʦʚʦʥʦʩʥʠʭ ʢʘʧʽʣʷʨʽʚ ʤʽʦʢʘʨʜʘ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ, ʪʘʢʦʞ ʙʫʚ 

ʭʘʨʘʢʪʝʨʥʠʡ ʨʦʟʚʠʪʦʢ ʜʠʩʪʨʦʬʽʯʥʠʭ ʽ ʜʝʩʪʨʫʢʪʠʚʥʠʭ ʟʤʽʥ ʦʨʛʘʥʝʣ, ʦʜʥʘʢ ʙʽʣʴʰ 

ʚʠʨʘʞʝʥʠʡ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʦʣʦʜʠʤʠ. ʗʜʨʘ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ ʤʽʩʪʠʣʠ ʚ ʦʩʥʦʚʥʦʤʫ 

ʢʦʥʜʝʥʩʦʚʘʥʠʡ ʭʨʦʤʘʪʠʥ. ʗʜʝʨʥʘ ʤʝʤʙʨʘʥʘ ʚʪʨʘʯʘʣʘ ʯʽʪʢʦ ʢʦʥʪʫʨʦʚʘʥʫ 

ʩʪʨʫʢʪʫʨʫ, ʤʘʣʘ ʯʠʩʣʝʥʥʽ ʦʩʝʨʝʜʢʠ ʣʽʟʠʩʫ, ʚʠʛʣʷʜʘʣʘ ʨʦʟʨʠʭʣʝʥʦʶ ʽ ʧʦʪʦʚʱʝʥʦʶ. 

ʆʜʥʽ ʤʽʪʦʭʦʥʜʨʽʾ ʤʘʣʠ ʝʣʝʢʪʨʦʥʥʦ-ʱʽʣʴʥʠʡ ʤʘʪʨʠʢʩ, ʱʦ ʤʽʩʪʠʚ ʟʨʫʡʥʦʚʘʥʽ ʢʨʠʩʪʠ 

ʽ ʟʦʚʥʽʰʥʶ ʤʝʤʙʨʘʥʫ, ʽʥʰʽ ʛʽʛʘʥʪʩʴʢʽ ï ʤʘʣʠ ʝʣʝʢʪʨʦʥʥʦ-ʧʨʦʟʦʨʠʡ ʤʘʪʨʠʢʩ ʽ 

ʜʝʛʝʥʝʨʘʪʠʚʥʦ ʟʤʽʥʝʥʽ ʢʨʠʩʪʠ (ʨʠʩ. 7.6, ɸ). ɿʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʤʽʪʦʭʦʥʜʨʽʡ ʚʩʪʫʧʘʣʘ 

ʚ ʢʦʥʪʘʢʪ ʟ ʣʽʧʽʜʥʠʤʠ ʚʢʣʶʯʝʥʥʷʤʠ, ʜʝ ʾʭ ʟʦʚʥʽʰʥʷ ʤʝʤʙʨʘʥʘ ʧʽʜʜʘʚʘʣʘʩʷ 

ʦʩʝʨʝʜʢʦʚʘʥʦʤʫ ʣʽʟʠʩʫ (ʨʠʩ. 7.6, ɹ). 

  
ɸ ɹ 

ʈʠʩ. 7.6. ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ ʤʽʦʢʘʨʜʘ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ 

ɸʆ: ɸ ï ʛʽʛʘʥʪʩʴʢʽ ʤʽʪʦʭʦʥʜʨʽʾ ʟ ʜʝʛʝʥʝʨʘʪʠʚʥʦ ʟʤʽʥʝʥʠʤʠ ʢʨʠʩʪʘʤʠ. 

ʂʦʥʪʨʘʩʪʦʚʘʥʦ ʮʠʪʨʘʪʦʤ ʩʚʠʥʮʶ, Ĭ 38 000; ɹ ï ʦʩʝʨʝʜʢʦʚʠʡ ʣʽʟʠʩ ʟʦʚʥʽʰʥʽʭ 

ʤʝʤʙʨʘʥ ʽ ʢʨʠʩʪ ʤʽʪʦʭʦʥʜʨʽʡ. ʂʦʥʪʨʘʩʪʦʚʘʥʦ ʮʠʪʨʘʪʦʤ ʩʚʠʥʮʶ, Ĭ 35 000. 

ʋ ʩʘʨʢʦʧʣʘʟʤʽ ʧʝʨʝʚʘʞʥʦʾ ʢʽʣʴʢʦʩʪʽ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ ʚʠʷʚʣʷʣʠʩʷ ʚʢʣʶʯʝʥʥʷ 

ʣʽʧʽʜʽʚ (ʨʠʩ. 7.7, ɸ). ʗʜʨʘ ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ ʢʨʦʚʦʥʦʩʥʠʭ ʢʘʧʽʣʷʨʽʚ ʤʘʣʠ ʚʠʪʷʛʥʫʪʫ 

ʬʦʨʤʫ. ʗʜʝʨʥʘ ʤʝʤʙʨʘʥʘ ʫʪʚʦʨʶʚʘʣʘ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʥʝʛʣʠʙʦʢʠʭ ʽʥʚʘʛʽʥʘʮʽʡ. 

ʂʦʥʜʝʥʩʦʚʘʥʠʡ ʭʨʦʤʘʪʠʥ ʱʽʣʴʥʠʤ ʢʽʣʴʮʝʤ ʢʦʥʮʝʥʪʨʫʚʘʚʩʷ ʥʘ ʷʜʝʨʥʽʡ ʤʝʤʙʨʘʥʽ 

(ʨʠʩ. 7.7, ɹ). 

ʄʽʪʦʭʦʥʜʨʽʾ ʙʫʣʠ ʩʠʣʴʥʦ ʥʘʙʨʷʢʣʽ, ʢʨʠʩʪʠ ʚ ʥʠʭ ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʽʩʪʶ 

ʟʨʫʡʥʦʚʘʥʽ, ʘ ʟʦʚʥʽʰʥʽ ʤʝʤʙʨʘʥʠ ʤʽʩʪʠʣʠ ʦʩʝʨʝʜʢʠ ʣʽʟʠʩʫ. ɻʨʘʥʫʣʷʨʥʠʡ ɽʇʈ 


