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ɸʅʆʊɸʎɯʗ 

ʂʫʣʠʢ ɺ.ɺ. ɺʧʣʠʚ ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ ʨʠʪʤʽʯʥʦʛʦ ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ 

ʥʘ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʤʫ 

ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ. ï ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʢʘʥʜʠʜʘʪʘ ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʫʢ 

(ʜʦʢʪʦʨʘ ʬʽʣʦʩʦʬʽʾ) ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 03.00.19 çʂʨʽʦʙʽʦʣʦʛʽʷ». ï ɯʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ 

ʢʨʽʦʙʽʦʣʦʛʽʾ ʽ ʢʨʽʦʤʝʜʠʮʠʥʠ ʅɸʅ ʋʢʨʘʾʥʠ, ʍʘʨʢʽʚ, 2021. 

 

ɿʘ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʟʥʘʯʥʦ ʟʨʦʩʣʘ ʨʦʣʴ ʬʽʟʠʯʥʠʭ ʤʝʪʦʜʽʚ ʚʧʣʠʚʫ ʥʘ 

ʦʨʛʘʥʽʟʤ ʽʟ ʤʝʪʦʶ ʟʙʝʨʝʞʝʥʥʷ ʘʙʦ ʚʽʜʥʦʚʣʝʥʥʷ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ. ʉʝʨʝʜ ʥʠʭ 

ʦʩʥʦʚʥʝ ʤʽʩʮʝ ʟʘʡʤʘʻ ʪʝʨʤʽʯʥʠʡ, ʚʽʜʤʽʥʥʦʶ ʦʟʥʘʢʦʶ ʷʢʦʛʦ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʪʝʧʣʦʚʠʭ ʘʙʦ ʭʦʣʦʜʦʚʠʭ ʘʛʝʥʪʽʚ. ʍʦʣʦʜʦʚʠʡ ʚʧʣʠʚ 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 ʜʽʾ ʩʪʨʝʩʦʚʠʭ ʬʘʢʪʦʨʽʚ ʪʘ ʽʥʰʠʭ ʥʝʛʘʪʠʚʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. 

ɺ ʜʘʥʠʡ ʯʘʩ ʧʦʨʷʜ ʽʟ ʢʣʽʥʽʯʥʠʤʠ ʥʘʙʫʣʠ ʧʦʰʠʨʝʥʥʷ ʩʘʤʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʚʠʚʯʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʜʽʾ ʭʦʣʦʜʫ ʥʘ ʛʝʤʘʪʦʣʦʛʽʯʥʽ 

ʧʘʨʘʤʝʪʨʠ, ʧʨʦ- ʽ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ ʩʠʩʪʝʤʫ ʦʨʛʘʥʽʟʤʫ, ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ 

ʩʪʘʥ ʽ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʫ ʨʝʛʫʣʷʮʽʶ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ. 

ɼʦʩʷʛʥʫʪʠʡ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʟʥʘʯʥʠʡ ʥʘʫʢʦʚʠʡ ʧʨʦʛʨʝʩ ʫ ʛʘʣʫʟʽ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʦʟʚʦʣʠʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʭʦʣʦʜʦʚʠʭ ʚʧʣʠʚʽʚ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʘʙʩʦʣʶʪʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʪʝʤʧʝʨʘʪʫʨʠ, ʘʣʝ ʡ ʨʝʞʠʤʘʤʠ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʜʫʨ. ɼʦʩʣʽʜʞʝʥʥʷ ʜʽʾ 

ʦʭʦʣʦʜʞʝʥʥʷ ʨʽʟʥʦʛʦ ʨʽʚʥʷ, ʪʨʠʚʘʣʦʩʪʽ ʪʘ ʢʨʘʪʥʦʩʪʽ ʥʘ ʧʨʦʮʝʩʠ ʪʝʨʤʦʨʝʛʫʣʷʮʽʾ 

ʦʨʛʘʥʽʟʤʫ, ʜʘʣʠ ʟʤʦʛʫ ʟʥʘʯʥʦ ʨʦʟʰʠʨʠʪʠ ʫʷʚʣʝʥʥʷ ʧʨʦ ʚʥʫʪʨʽʰʥʽ ʨʝʛʫʣʷʪʦʨʥʽ 

ʤʝʭʘʥʽʟʤʠ, ʷʢʽ ʟʘʜʽʷʥʽ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʚʣʠʚ ʥʠʟʴʢʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʦʪʦʯʫʶʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ.  
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ɺʽʜʦʤʦ, ʱʦ ʨʠʪʤʽʯʥʦ ʦʨʛʘʥʽʟʦʚʘʥʽ ʽ ʨʝʪʝʣʴʥʦ ʧʽʜʽʙʨʘʥʽ ʟʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ 

ʝʢʩʪʨʝʤʘʣʴʥʽ ʭʦʣʦʜʦʚʽ ʚʧʣʠʚʠ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʽʟʽʦʣʦʛʽʯʥʽ ʪʘ ʙʽʦʭʽʤʽʯʥʽ 

ʧʨʦʮʝʩʠ ʦʨʛʘʥʽʟʤʫ, ʤʦʜʫʣʶʶʪʴ ʘʢʪʠʚʥʽʩʪʴ ʦʩʥʦʚʥʠʭ ʡʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ.  

ʇʨʦʪʝ ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʚʠʩʦʢʫ ʪʝʨʘʧʝʚʪʠʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʨʠʪʤʽʯʥʠʭ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʭʦʣʦʜʦʚʠʭ ʚʧʣʠʚʽʚ (ʈɽʍɺ) (ï120Áʉ), ʦʙʫʤʦʚʣʝʥʫ 

ʧʽʜʚʠʱʝʥʥʷʤ ʘʜʘʧʪʘʮʽʡʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʦʨʛʘʥʽʟʤʫ, ʚ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ, ʦʩʦʙʣʠʚʦ ʫ ʩʪʘʨʠʭ ʪʚʘʨʠʥ, ʤʦʞʝ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ ʚʠʨʘʞʝʥʦʶ 

ʩʪʨʝʩʦʚʦʶ ʨʝʘʢʮʽʻʶ ʦʨʛʘʥʽʟʤʫ ʫ ʚʠʛʣʷʜʽ ʧʝʨʝʥʘʧʨʫʞʝʥʥʷ ʩʠʤʧʘʪʠʯʥʦʾ ʣʘʥʢʠ 

ʚʝʛʝʪʘʪʠʚʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ, ʨʦʟʚʠʪʢʫ ʧʘʪʦʣʦʛʽʯʥʦʾ ʛʽʧʝʨʣʽʧʽʜʝʤʽʾ ʽ ʪ.ʜ. ʊʦʤʫ 

ʘʢʪʫʘʣʴʥʠʤ ʻ ʧʦʰʫʢ ʽ ʨʦʟʨʦʙʢʘ ʥʦʚʠʭ ʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʨʝʞʠʤʽʚ 

ʈɽʍɺ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ 

ʦʭʦʣʦʜʞʝʥʥʷ ʤʝʥʰ çʘʛʨʝʩʠʚʥʠʭè ʩ ʪʦʯʢʠ ʟʦʨʫ ʜʽʾ ʥʘ ʛʦʤʝʦʩʪʘʪʠʯʥʽ ʨʝʛʫʣʷʪʦʨʥʽ 

ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʤʫ ʪʝʤʧʝʨʘʪʫʨ, ʷʢʽ ʟʜʘʪʥʽ ʥʘʜʘʚʘʪʠ ʥʝ ʪʽʣʴʢʠ ʩʪʠʤʫʣʶʶʯʠʡ ʚʧʣʠʚ 

ʥʘ ʛʦʤʝʦʩʪʘʟ, ʘ ʽ ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʽʨʦʛʽʜʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʥʝʛʘʪʠʚʥʠʭ ʨʝʘʢʮʽʡ ʟ ʙʦʢʫ 

ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ, ʱʦ 

ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʜʣʷ ʣʶʜʝʡ ʧʦʭʠʣʦʛʦ ʚʽʢʫ ʟ ʧʦʨʫʰʝʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ 

ʘʜʘʧʪʘʮʽʾ ʜʦ ʜʽʾ ʩʪʨʝʩʦʚʠʭ ʬʘʢʪʦʨʽʚ.  

ʋ ʟʚ'ʷʟʢʫ ʟ ʚʠʱʝʚʠʢʣʘʜʝʥʠʤ ʚʠʥʠʢʘʶʪʴ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʚʠʚʯʝʥʥʷ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʤʫ 

ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʧʽʜ ʚʧʣʠʚʦʤ ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ ʨʠʪʤʽʯʥʦʛʦ ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ 

ʦʭʦʣʦʜʞʝʥʥʷ, ʟ ʤʝʪʦʶ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʢʦʨʝʢʮʽʾ ʧʦʨʫʰʝʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ ʽ 

ʧʨʠʩʢʦʨʝʥʦʾ ʘʜʘʧʪʘʮʽʾ ʪʚʘʨʠʥ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ ʜʦ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ. 

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʚʧʝʨʰʝ ʜʘʥʘ ʦʮʽʥʢʘ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ 

ʟʤʽʥʘʤ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʽʡ ʩʠʩʪʝʤ ̔ʦʨʛʘʥʽʟʤʫ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ 

ʪʚʘʨʠʥ ʜʦ ʪʘ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ ʨʠʪʤʽʯʥʦʛʦ ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ 

ʦʭʦʣʦʜʞʝʥʥʷ. ɺʧʝʨʰʝ ʟôʷʩʦʚʘʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʙʽʥʦʚʘʥʦʛʦ 

ʨʝʞʠʤʫ ʈɽʍɺ (ï60Áʉ; ï120Áʉ; ï120Áʉ), ʦʩʦʙʣʠʚʦ ʫ ʩʪʘʨʠʭ ʱʫʨʽʚ, ʟ ʤʝʪʦʶ 

ʧʽʜʚʠʱʝʥʥʷ ʥʝ ʪʽʣʴʢʠ ʚʣʘʩʥʠʭ ʘʜʘʧʪʘʮʽʡʥʦ-ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ 
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ʦʨʛʘʥʽʟʤʫ, ʷʢʽ ʽʩʪʦʪʥʦ ʟʥʠʞʫʶʪʴʩʷ ʟ ʚʽʢʦʤ, ʘ ʽ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ ʨʠʪʤʽʚ 

ʪʘ ʧʨʠʩʢʦʨʝʥʦʾ ʘʜʘʧʪʘʮʽʾ ʪʚʘʨʠʥ ʜʦ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ.  

ɼʣʷ ʦʮʽʥʢʠ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 

ʦʨʛʘʥʽʟʤʫ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʜʦ ʪʘ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ ʈɽʍɺ 

ʧʨʦʚʝʜʝʥʦ ʩʧʝʢʪʨʘʣʴʥʠʡ ʘʥʘʣʽʟ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ (ɺʉʈ), 

ʜʦʩʣʽʜʞʝʥʦ ʜʠʥʘʤʽʢʫ ʟʤʽʥ ʣʽʧʽʜʥʦʛʦ ʧʨʦʬʽʣʶ ʽ ʨʽʚʥʷ ʪʠʨʝʦʾʜʥʠʭ ʽ ʩʪʘʪʝʚʠʭ 

ʛʦʨʤʦʥʽʚ  ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ, ʚʠʟʥʘʯʝʥʦ ʢʦʥʮʝʥʪʨʘʮʽʶ ʤʘʣʦʥʦʚʦʛʦ ʜʽʘʣʴʜʝʛʽʜʫ 

(ʄɼɸ), ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ (ʇʆʃ) ʚ 

ʤʦʟʢʦʚʽʡ ʪʢʘʥʠʥʽ, ʜʘʥʘ ʦʮʽʥʢʘ ʟʤʽʥʘʤ ʢʦʛʥʽʪʠʚʥʠʭ ʬʫʥʢʮʽʡ. ɿʘ ʜʦʧʦʤʦʛʦʶ 

ʝʣʝʢʪʨʦʥʥʦ-ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʩʫʙʤʽʢʨʦʩʢʦʧʽʯʥʠʭ 

ʧʝʨʝʙʫʜʦʚ ʢʣʽʪʠʥ ʽ ʩʫʜʠʥ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. 

 ɸʥʘʣʽʟ ʭʚʠʣʴʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʤʦʣʦʜʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʚʘʨʠʥ 

ʧʦʢʘʟʘʚ ʥʘʷʚʥʽʩʪʴ ʫ ʥʠʭ ʰʚʠʜʢʦʾ (ʨʝʬʣʝʢʪʦʨʥʦʾ) ʩʠʩʪʝʤʠ ʨʝʛʫʣʷʮʽʾ ʩʝʨʮʝʚʦʛʦ 

ʨʠʪʤʫ, ʘ ʫ ʩʪʘʨʠʭ ʱʫʨʽʚ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʽʩʪʦʪʥʽ ʧʦʨʫʰʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʩʧʝʢʪʨʘ 

ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʾ ʨʝʛʫʣʷʮʽʾ ɺʉʈ.  

ɺʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʽʢʫ ʪʚʘʨʠʥ, ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʨʝʞʠʤʽʚ ʈɽʍɺ (ï60Áʉ; ï120Áʉ; ï120Áʉ)  ̔ (ï120Áʉ; ï120Áʉ; ï

120Áʉ), ʩʧʨʠʷʣʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʤʫ ʟʙʽʣʴʰʝʥʥʶ ʧʦʢʘʟʥʠʢʘ ʟʘʛʘʣʴʥʦʾ 

ʩʧʝʢʪʨʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʾ ʨʝʛʫʣʷʮʽʾ (ʊʈ) ʟʘ ʨʘʭʫʥʦʢ ʘʢʪʠʚʘʮʽʾ ʷʢ 

ʚʝʛʝʪʘʪʠʚʥʠʭ ʮʝʥʪʨʽʚ, ʪʘʢ ʽ ʛʫʤʦʨʘʣʴʥʦʾ ʣʘʥʢʠ ʨʝʛʫʣʷʮʽʾ. ʇʨʠ ʮʴʦʤʫ ʥʘ ʪʣʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʞʠʤʫ ʈɽʍɺ (ï60Áʉ; ï120Áʉ; ï120Áʉ) ʧʦʢʘʟʥʠʢ ʊʈ ʢ̔ ʣʴʢʽʩʥʦ 

ʙʽʣʴʰ ʽʩʪʦʪʥʦ ʟʨʦʩʪʘʚ ʫ ʚʽʜʜʘʣʝʥʽ ʪʝʨʤʽʥʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʊʘʢ 

ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ ʧʽʩʣʷ ʦʩʪʘʥʥʴʦʾ ʧʨʦʮʝʜʫʨʠ ʦʭʦʣʦʜʞʝʥʥʷ ʫ ʤʦʣʦʜʠʭ ʱʫʨʽʚ 

ʨʽʚʝʥʴ ʊʈ ʧʽʜʚʠʱʫʚʘʚʩʷ ʱʦʜʦ ʢʦʥʪʨʦʣʶ ʚ 3,6 ʽ 4,2 ʨʘʟʠ, ʘ ʫ ʩʪʘʨʠʭ ʚ 4,6  ̔8 ʨʘʟ 

ʚʽʜʧʦʚʽʜʥʦ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʈɽʍɺ (ï60Áʉ; ï60Áʉ; ï60Áʉ) ʫ 

ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʪʚʘʨʠʥ ʥʝ ʧʨʠʚʦʜʠʣʦ ʜʦ ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ ʚʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ɺʉʈ. 
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ʇʦʢʘʟʘʥʦ, ʱʦ ʫ ʩʪʘʨʠʭ ʽʥʪʘʢʪʥʠʭ ʱʫʨʽʚ ʚʤʽʩʪ ʪʠʨʝʦʾʜʥʠʭ ʽ ʩʪʘʪʝʚʠʭ 

ʛʦʨʤʦʥʽʚ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʟʘ ʨʘʭʫʥʦʢ ʟʥʠʞʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʷʢ 

ʱʠʪʦʧʦʜʽʙʥʦʾ, ʪʘʢ ʽ ʩʪʘʪʝʚʠʭ ʟʘʣʦʟ ʽʩʪʦʪʥʦ ʟʤʝʥʰʫʚʘʚʩʷ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʦʣʦʜʠʤʠ. 

ɺʧʝʨʰʝ ʚʠʷʚʣʝʥʦ, ʱʦ ʫ ʩʪʘʨʠʭ ʪʚʘʨʠʥ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʠʭ 

ʨʝʞʠʤʽʚ ʈɽʍɺ (ï120Áʉ; ï120Áʉ; ï120Áʉ) ʪʘ (ï60Áʉ; ï120Áʉ; ï120Áʉ) 

ʚʽʜʥʦʚʣʶʚʘʣʦ ʛʦʨʤʦʥʩʠʥʪʝʟʫʶʯʫ ʟʜʘʪʥʽʩʪʴ ʱʠʪʦʧʦʜʽʙʥʦʾ ʽ ʩʪʘʪʝʚʠʭ ʟʘʣʦʟ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʨʝʞʠʤʦʤ (ï60Áʉ; ï60Áʉ; ï60Áʉ), ʱʦ ʩʚʽʜʯʠʣʦ ʧʨʦ ʟʙʽʣʴʰʝʥʥʷ 

ʘʜʘʧʪʘʮʽʡʥʦ-ʢʦʤʧʝʥʩʘʪʦʨʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʦʨʛʘʥʽʟʤʫ ʩʪʘʨʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʪʚʘʨʠʥ.  

ɿôʷʩʦʚʘʥʦ, ʱʦ ʫ ʩʪʘʨʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʱʫʨʽʚ ʨʽʚʝʥʴ ʟʘʛʘʣʴʥʦʛʦ ʭʦʣʝʩʪʝʨʠʥʫ 

(ɿʍ), ʭʦʣʝʩʪʝʨʠʥʫ ʣʽʧʦʧʨʦʪʝʾʥʽʚ ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ (ʍʉʃʇʅʑ) ʽ ʢʦʝʬʽʮʽʻʥʪ 

ʘʪʝʨʦʛʝʥʥʦʩʪʽ (ʂɸ) ʽʩʪʦʪʥʦ ʧʽʜʚʠʱʫʚʘʚʩʷ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʦʣʦʜʠʤʠ. 

ɺʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʝʞʠʤ ʦʭʦʣʦʜʞʝʥʥʷ (ï60Áʉ; ï120Áʉ; ï120Áʉ) 

ʥʘʜʘʚʘʚ ʙʽʣʴʰ çʤôʷʢʠʡè ʚʧʣʠʚ ʥʘ ʣʽʧʽʜʥʠʡ ʧʨʦʬʽʣʴ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʤʦʣʦʜʠʭ ʽ 

ʩʪʘʨʠʭ ʱʫʨʽʚ, ʦʩʢʽʣʴʢʠ ʥʝ ʩʫʧʨʦʚʦʜʞʫʚʘʚʩʷ ʩʪʨʝʩʦʚʦʶ ʨʝʘʢʮʽʻʶ ʦʨʛʘʥʽʟʤʫ ʫ 

ʚʠʛʣʷʜʽ ʛʽʧʝʨʣʽʧʽʜʝʤʽʾ. ʊʘʢ ʫ ʤʦʣʦʜʠʭ ʪʚʘʨʠʥ ʨʝʞʠʤ ʈɽʍɺ (ï120ʦʉ; ï120ʦʉ; ï

120ʦʉ) ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʘʭ ʚʠʢʣʠʢʘʚ ʛʽʧʝʨʣʽʧʽʜʝʤʽʶ ʟ ʧʦʜʘʣʴʰʠʤ ʟʥʠʞʝʥʥʷʤ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʘʪʝʨʦʛʝʥʥʠʭ ʬʨʘʢʮʽʡ ʣʽʧʽʜʽʚ. ʅʘ ʮʴʦʤʫ ʪʣʽ ʨʝʞʠʤ (ï60ʦʉ; ï120ʦʉ; ï

120ʦʉ) ʥʝ ʩʫʧʨʦʚʦʜʞʫʚʘʚʩʷ ʚʠʨʘʞʝʥʦʶ ʩʪʨʝʩʦʚʦʶ ʨʝʘʢʮʽʻʶ ʦʨʛʘʥʽʟʤʫ ʫ ʚʠʛʣʷʜʽ 

ʛʽʧʝʨʣʽʧʽʜʝʤʽʾ. ʋ ʩʪʘʨʠʭ ʪʚʘʨʠʥ ʪʽʣʴʢʠ ʨʝʞʠʤ ʦʭʦʣʦʜʞʝʥʥʷ (ï60ʦʉ; ï120ʦʉ; ï

120ʦʉ) ʧʨʠʟʚʦʜʠʚ ʜʦ ʥʦʨʤʘʣʽʟʘʮʽʾ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʨʠʩʥʠʭ ʬʨʘʢʮʽʡ ʣʽʧʽʜʽʚ ʽ 

ʘʪʝʨʦʛʝʥʥʠʭ (ʥʦʨʤʦʣʽʧʽʜʝʤʽʷ), ʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʣʽʧʽʜʽʚ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʽ ʾʭ ʙʘʣʘʥʩ 

ʧʨʘʢʪʠʯʥʦ ʚʽʜʧʦʚʽʜʘʣʠ ʧʦʢʘʟʥʠʢʘʤ ʤʦʣʦʜʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʚʘʨʠʥ.  

ɿôʷʩʦʚʘʥʦ, ʱʦ ʈɽʍɺ ʧʦ ʨʽʟʥʦʤʫ ʚʧʣʠʚʘʶʪʴ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʦʮʝʩʽʚ ʇʆʃ ʚ 

ʪʢʘʥʠʥʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʱʫʨʽʚ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ. ɺʧʝʨʰʝ ʧʦʢʘʟʘʥʦ, ʱʦ ʨʝʞʠʤ ʈɽʍɺ (ï60Áʉ; ï120Áʉ; ï

120Áʉ) ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʘʭ ʜʦʩʣʽʜʞʝʥʴ ʟʙʽʣʴʰʫʚʘʚ ʚʤʽʩʪ ʄɼɸ ʚ ʪʢʘʥʠʥʘʭ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʪʚʘʨʠʥ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʚʽʢʫ, ʧʨʠ ʮʴʦʤʫ ʥʘ ʚʽʜʤʽʥʫ  ʚʽʜ ʨʝʞʠʤʫ  

(ï120Áʉ; ï120Áʉ; ï120Áʉ) ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʥʘʜʤʽʨʥʝ ʥʘʢʦʧʠʯʝʥʥʷ ʧʨʦʜʫʢʪʽʚ ʇʆʃ 



6 

ʘʜʝʢʚʘʪʥʦ ʘʢʪʠʚʫʚʘʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ ʩʠʩʪʝʤʫ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʈɽʍɺ ʚ 

ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʽ (ï60Áʉ; ï60Áʉ; ï60Áʉ) ʥʝ ʟʤʽʥʶʚʘʣʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʧʨʦʮʝʩʽʚ ʇʆʃ ʚ ʪʢʘʥʠʥʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ.  

ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʥʝʡʨʦʥʽʚ ʢʦʨʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʛʽʧʦʪʘʣʘʤʫʩʫ 

ʪʘ ʛʽʧʦʢʘʤʧʫ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʤʦʣʦʜʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʱʫʨʽʚ ʩʚʽʜʯʠʣʘ ʧʨʦ ʾʭ ʚʠʩʦʢʫ 

ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʚʘʣʦʩʴ ʥʘʷʚʥʽʩʪʶ ʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʤʽʪʦʭʦʥʜʨʽʡ ʽ ʢʨʠʩʪ ʫ ʥʠʭ, ʘ ʪʘʢʦʞ ʧʨʠʩʫʪʥʽʩʪʶ ʛʘʥʪʝʣʝʧʦʜʽʙʥʠʭ ʬʦʨʤ, 

ʷʢʽ ʩʚʽʜʯʠʣʠ ʧʨʦ ʾʭ ʧʦʜʽʣ. ʂʨʽʤ ʪʦʛʦ, ʚʪʦʨʠʥʥʽ ʣʽʟʦʩʦʤʠ ʽ ʚʢʣʶʯʝʥʥʷ ʣʽʧʽʜʽʚ ʫ ʮʠʭ 

ʪʚʘʨʠʥ ʥʝ ʚʠʷʚʣʷʣʠʩʷ. ʇʨʠ ʝʣʝʢʪʨʦʥʥʦ-ʤʽʢʨʦʩʢʦʧʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʥʝʡʨʦʥʽʚ 

ʢʦʨʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʛʽʧʦʪʘʣʘʤʫʩʫ ʪʘ ʛʽʧʦʢʘʤʧʫ ʩʪʘʨʠʭ ʱʫʨʽʚ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ 

ʥʠʭ ʨʦʟʚʠʚʘʣʠʩʷ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʽ ʢʘʪʘʙʦʣʽʯʥʽ ʧʨʦʮʝʩʠ. ʆʨʛʘʥʝʣʠ ʤʘʣʠ ʦʟʥʘʢʠ, 

ʜʠʩʪʨʦʬʽʯʥʠʭ ʽ ʜʝʩʪʨʫʢʪʠʚʥʠʭ ʧʦʨʫʰʝʥʴ ʤʝʤʙʨʘʥʥʠʭ ʩʪʨʫʢʪʫʨ.  

ɺʧʝʨʰʝ ʚʠʷʚʣʝʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 9 ʩʝʘʥʩʽʚ ʈɽʍɺ ʚ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ 

ʨʝʞʠʤʽ (ï60Áʉ; ï120Áʉ; ï120Áʉ) ʩʪʠʤʫʣʶʚʘʣʦ ʩʠʥʪʝʪʠʯʥʽ ʽ ʤʝʪʘʙʦʣʽʯʥʽ ʧʨʦʮʝʩʠ ʚ 

ʢʣʽʪʠʥʥʠʭ ʝʣʝʤʝʥʪʘʭ ʢʦʨʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʛʽʧʦʪʘʣʘʤʫʩʫ ʪʘ ʛʽʧʦʢʘʤʧʫ ʪʚʘʨʠʥ 

ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ. ʋ ʮʠʪʦʧʣʘʟʤʽ ʙʫʣʠ ʚʽʜʩʫʪʥʽ ʜʝʩʪʨʫʢʪʠʚʥʦ ʟʤʽʥʝʥʽ 

ʤʪ̔ʦʭʦʥʜʨʽʾ, ʚʪʦʨʠʥʥʽ ʣʽʟʦʩʦʤʠ ʽ ʚʢʣʶʯʝʥʥʷ ʣʽʧʦʬʫʩʮʠʥʫ. ʋ ʧʣʘʩʪʠʥʯʘʩʪʦʤʫ 

ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʤʫ ʢʦʤʧʣʝʢʩʽ ɻʦʣʴʜʞʽ ʨʦʟʚʠʚʘʣʘʩʴ ʛʽʧʝʨʪʨʦʬʽʷ ʤʝʤʙʨʘʥ. 

ʎʠʪʦʧʣʘʟʤʘʪʠʯʥʘ ʤʝʤʙʨʘʥʘ ʥʘʙʫʚʘʣʘ ʪʠʧʦʚʫ ʙʫʜʦʚʫ ʽ ʥʝ ʤʽʩʪʠʣʘ ʚʦʛʥʠʱ 

ʨʦʟʧʫʰʝʥʥʷ ʽ ʣʽʟʠʩʫ. ʄʘʣʦ ʤʽʩʮʝ ʟʙʽʣʴʰʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʥʝʡʨʦʥʽʚ, 

ʱʦ ʩʪʨʫʢʪʫʨʥʦ ʧʨʦʷʚʣʷʣʦʩʷ ʚ ʛʽʧʝʨʧʣʘʟʽʾ ʤʝʤʙʨʘʥ ʛʨʘʥʫʣʷʨʥʦʛʦ 

ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʛʦ ʨʝʪʠʢʫʣʫʤʘ, ʧʦʷʚʽ ʤʽʪʦʭʦʥʜʨʽʡ, ʱʦ ʜʽʣʷʪʴʩʷ, ʟʙʽʣʴʰʝʥʽ 

ʢʽʣʴʢʦʩʪʽ, ʷʢ ʧʦʚôʷʟʘʥʠʭ ʟ ʤʝʤʙʨʘʥʘʤʠ ʨʠʙʦʩʦʤ, ʪʘʢ ʽ ʚʽʣʴʥʠʭ ʨʠʙʦʩʦʤ ʪʘ ʧʦʣʽʩʦʤ 

ʚ ʮʠʪʦʧʣʘʟʤʽ.  

ʇʦʢʘʟʘʥʦ, ʱʦ ʫ ʩʪʘʨʠʭ ʱʫʨʽʚ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʦʣʦʜʠʤʠ ʤʘʚ ʤʽʩʮʝ 

ʢʦʛʥʽʪʠʚʥʠʡ ʜʝʬʽʮʠʪ, ʷʢʠʡ ʧʨʦʷʚʣʷʚʩʷ ʚ ʟʥʠʞʝʥʥʽ ʰʚʠʜʢʦʩʪʽ ʥʘʚʯʘʥʥʷ ʽ 

ʬʦʨʤʫʚʘʥʥʷ ʧʘʤ'ʷʪʽ.   

ɺʧʝʨʰʝ ʜʦʚʝʜʝʥʦ, ʱʦ ʨʝʞʠʤ ʈɽʍɺ (ï60Áʉ; ï120Áʉ; ï120Áʉ), ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʨʝʞʠʤʽʚ (ï120ʦʉ; ï120ʦʉ; ï120ʦʉ) ʽ (ï60ʦʉ; ï60ʦʉ; ï60ʦʉ), ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʽʢʫ 
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ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ, ʧʨʠʟʚʦʜʠʚ ʜʦ ʟʥʘʯʫʱʦʛʦ ʧʦʣʽʧʰʝʥʥʷ ʢʦʛʥʽʪʠʚʥʠʭ 

ʬʫʥʢʮʽʡ ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʚʠʱʝʥʥʷ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʾ ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʽ ʧʨʦʩʪʦʨʦʚʦʾ 

ʦʨʽʻʥʪʘʮʽʾ.  

ʊʘʢʠʤ ʯʠʥʦʤ,  ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʚʠʚʯʝʥʥʷ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ ʨʠʪʤʽʯʥʦʛʦ ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʥʘ 

ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʤʫ ʤʦʣʦʜʠʭ ʽ 

ʩʪʘʨʠʭ ʱʫʨʽʚ ʨʦʟʢʨʠʚʘʶʪʴ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʽ ʨʽʚʝʥʴ ʘʢʪʠʚʥʦʩʪʽ ʘʜʘʧʪʘʮʽʡʥʠʭ ʽ 

ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʛʦʤʝʦʩʪʘʪʠʯʥʠʭ ʨʝʛʫʣʷʪʦʨʥʠʭ 

ʩʠʩʪʝʤʘʭ ʦʨʛʘʥʽʟʤʫ ʪʚʘʨʠʥ ʥʘ ʪʣʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ ʈɽʍɺ ʦʩʦʙʣʠʚʦ ʫ 

ʚʽʢʦʚʦʤʫ ʘʩʧʝʢʪʽ. ʆʪʨʠʤʘʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʦʙˇʨʫʥʪʦʚʫʶʪʴ ʜʦʮʽʣʴʥʽʩʪʴ 

ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʠʭ ʨʝʞʠʤʽʚ ʨʠʪʤʽʯʥʦʛʦ ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ 

ʦʭʦʣʦʜʞʝʥʥʷ ʟ ʤʝʪʦʶ ʢʦʨʝʢʮʽʾ ʧʦʨʫʰʝʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ ʪʘ ʜʘʜʫʪʴ ʟʤʦʛʫ ʟʥʘʯʥʦ 

ʨʦʟʰʠʨʠʪʠ ʪʝʨʘʧʝʚʪʠʯʥʠʡ ʩʧʝʢʪʨ ʟʘʩʪʦʩʫʚʘʥʥʷ ʈɽʍɺ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʤʦʞʝ 

ʧʨʠʚʝʩʪʠ ʜʦ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʽ ʪʨʠʚʘʣʦʩʪʽ ʞʠʪʪʷ ʣʶʜʝʡ ʧʦʭʠʣʦʛʦ ʚʽʢʫ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʨʠʪʤʽʯʥʽ ʝʢʩʪʨʝʤʘʣʴʥʽ ʭʦʣʦʜʦʚʽ ʚʧʣʠʚʠ, ʧʝʨʝʢʠʩʥʝ 

ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ, ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ, ʛʦʣʦʚʥʠʡ ʤʦʟʦʢ, ʱʫʨʠ. 
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In recent decades, the role of physical methods of exposure to an organism to 

maintain or restore human health has strongly increased. Among them, the main place is 

occupied by thermal one, the hallmark of which is the application of thermal or cold 
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agents. Cold effect is one of the methods based on the ability of cold to stimulate 

adaptation mechanisms and eliminate with their help acquired or congenital (genetically 

determined) inadequacy of adaptation to stress and other negative environmental 

factors. 

To date, along with clinical the fundamental research concerning the mechanisms 

of cold action on hematological parameters, pro- and antioxidant system of the body, 

structure and functions as well as  neurohumoral regulation of the cardiovascular system 

has become widespread. 

A significant scientific progress made so far in the field of computer technology 

has made it possible to use a wide range of different cold effects, differing not only in 

absolute temperature, but also in the modes of procedures. Studies of the effects of 

cooling of different levels, duration and multiplicity on the processes of 

thermoregulation of the organism allowed a significant expanding of the understanding 

of internal regulatory mechanisms that are involved into a  response to the influence of 

low ambient temperature. 

It is known that rhythmically organized and carefully selected on intensity 

extreme cold effects positively influence the physiological and biochemical processes of 

a body, modulate the activity of its main functional systems. 

However, despite a  high therapeutic efficiency of rhythmic extreme cold effects 

(RECEs) (ï120°C), due to an increased adaptive capacity of a body, in some cases, their 

use, especially in older animals, may be accompanied with a pronounced stress response 

of the body sympathetic link nervous system, development of pathological 

hyperlipidemia, etc. Therefore, it is important to find and develop new more optimal 

temperature regimens of  RECEs, including the use at  early stages of extreme cooling 

which is less "aggressive" in terms of action on homeostatic regulatory systems of the 

body, capable of having not only a stimulating effect on homeostasis, but also 

minimizing the probability of adverse response from the main functional systems of the 

body of experimental animals, that is especially important for the elderly people with 

impaired properties of adaptation to stressors. 
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With reference to the above there are prerequisites for studying the functional 

state of the neurohumoral system of young and aged rats under the influence of different 

modes of rhythmic extreme cooling, to develop novel methods to correct the impaired 

homeostasis and improve an adaptation of animals of different ages to adverse living 

conditions. 

The thesis for the first time evaluates the structural and functional changes that 

occur in the neurohumoral system of young and aged animals before and after the 

application of different modes of rhythmic extreme cooling. For the first time the 

efficiency of using the combined mode of RECEs (ï60°C; ï120°C; ï120°C), especially 

in aged rats, in order to increase not only the body's own adaptive-compensatory 

capabilities, significantly decreasing with age, but also to restore biological rhythms and 

accelerate an adaptation of animals to adverse living conditions. 

To assess the structural and functional state of the neurohumoral system of young 

and aged rats before and after application of different modes of RECE a spectral 

analysis of heart rate variability (HRV) was performed, the dynamics of changes in lipid 

profile and serum thyroid and sex hormones was studied, there was determined the 

concentration of malone dialdehyde (MDA), characterizing the intensity of lipid 

peroxidation (LPO) in brain tissue, the changes in cognitive functions were assessed. 

The peculiarities of submicroscopic rearrangements of brain cells and vessels were 

investigated by my means of electron microscopy methods. 

Analysis of the wave structure of heart rate of young control animals showed the 

presence of a rapid (reflex) system of heart rate regulation, and in aged rats there were 

strong disorders in the structure of the spectrum of HRV neurohumoral regulation. 

For the first time it was found that regardless of the age of animals, the use of 

temperature regimens of RECEs (ï60°C; ï120°C; ï120°C) and (ï120°C; ï120°C; ï

120°C), contributed to a significant rise of the total spectral power of neurohumoral 

regulation (TP) due to the activation of both vegetative centers and humoral link of 

regulation. At the same time, on the background of the use of the RECE mode (ï60Áʉ; 

ï120Áʉ; ï120°ʉ), there was a quantitatively higher rise in the TP index in the long-term 
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experimental studies. Thus, one week and one month after the last cooling procedure, 

the level of TP in young rats increased relative to the  control by 3.6 and 4.2 times, and 

in aged rats it did by 4.6 and 8 times, respectively. 

The use of temperature regimen of RECEs (ï60°C; ï60°C; ï60°C) in young and 

aged animals did not lead to significant changes in all the studied parameters of HRV. 

It was shown that in old intact rats the content of thyroid and sex hormones in the 

serum due to a reduced functional activity of both the thyroid and reproductive glands 

was notably reduced compared to young ones. 

For the first time it was found that in older animals the use of temperature 

regimens of RECEs (ï120°C; ï120°C; ï120°C) and (ï60°C; ï120°C; ï120°C) restored 

the hormone-synthesizing ability of the thyroid and reproductive glands in comparison 

with the regimen (ï60°C; ï60°C; ï60°C), which indicated a rise in adaptive-

compensatory potential of the body of aged experimental animals. 

It was found that in aged control rats, the level of total cholesterol (CH), low-

density lipoprotein cholesterol (LDL) and atherogenic factor (AF) were significantly 

increased compared to young ones. 

For the first time, it was found that the cooling regimen (ï60°C; ï120°C; ï120°C) 

had a "milder" effect on the serum lipid profile of young and aged rats, as it was not 

accompanied  with a stress response in the form of hyperlipidemia. Thus, in young 

animals, the regimen of RECEs (ï120°C; ï120°C; ï120°C) at the initial stages caused 

hyperlipidemia with a subsequent decrease in the concentration of atherogenic lipid 

fractions. On this background, the regimen (ï60°C; ï120°C; ï120°C) was not 

accompanied with a pronounced stress response of the body in the form of 

hyperlipidemia. In older animals, only the cooling regimen (ï60°C; ï120°C; ï120°C) 

led to the normalization in  the ratio of useful fractions of lipids and atherogenic 

(normolipidemia), and the concentration of lipids in the serum and their balance almost 

corresponded to those of young control animals. 

It was found that RECEs differently affect the intensity of LPO processes in the 

brain tissues of rats of various age groups depending on the temperature regimen. It was 
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shown for the first time that the RECE regimen (ï60°C; ï120°C; ï120°C) at the initial 

stages of research increased the content of MDA in the brain tissues of animals 

regardless of their age, in contrast to the regimen (ï120°C ; ï120°C; ï120°C) in 

response to excessive accumulation of LPO products adequately activated the 

antioxidant system. The use of RECEs in the temperature regimen (ï60°C; ï60°C; ï

60°C) did not change the intensity of LPO processes in brain tissues. 

Ultrastructural organization of neurons of the cerebral cortex, hypothalamus and 

hippocampus of young control rats showed their high structural and functional activity, 

which was confirmed by the presence of a large number of mitochondria and cristae in 

them, as well as the presence of dumbbell-shaped forms. In addition, secondary 

lysosomes and lipid inclusions in these animals were not detected. Electron microscopic 

examination of neurons of the cerebral cortex, hypothalamus and hippocampus of aged 

rats revealed that they developed intracellular catabolic processes. Organelles had the 

signs of dystrophic and destructive disorders of membrane structures. 

For the first time it was revealed that the use of 9 RECE sessions with the 

temperature regimen (ï60°C; ï120°C; ï120°C) stimulated synthetic and metabolic 

processes in the cell elements of the cerebral cortex, hypothalamus and hippocampus of 

animals of various ages. Destructively altered mitochondria, secondary lysosomes, and 

lipofuscin inclusions were absent in cytoplasm. Membrane hypertrophy developed in 

the lamellar cytoplasmic Golgi complex. The cytoplasmic membrane acquired a typical 

structure and did not contain the foci of loosening and lysis. There was an increase in 

the functional activity of neurons, which was structurally manifested in hyperplasia of 

membranes of the granular endoplasmic reticulum, appearance of dividing 

mitochondria, increased numbers of both membrane-bound and free ribosomes as well 

as polysomes in cytoplasm. 

It has been demonstrated that in aged rats, in comparison with young ones there 

was a cognitive deficit, which manifested itself in a reduced speed of learning and 

memory formation. 
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It was for the first time proven that the RECE mode (ï60Áʉ; ï120Áʉ; ï120°ʉ), in 

contrast to the modes (ï120Áʉ; ï120Áʉ; ï120Áʉ) and (ï60Áʉ; ï60Áʉ; ï60Áʉ), 

independently from the age of experimental animals, led to a significant improvement in 

cognitive functions by increasing targeted motor activity and spatial orientation. 

Thus, the findings concerning the investigation of the effects of different modes 

of rhythmic extreme cooling on the neurohumoral system structure and functions in 

young and aged rats reveal the orientation and level of activity of adaptive and 

compensatory processes occurring in homeostatic regulatory systems of animals on the 

background of applying the RECE regimens, especially in the age aspect. The obtained 

experimental data substantiate the expediency of creating new more optimal modes of 

rhythmic extreme cooling to correct the impaired  homeostasis and will significantly 

expand the therapeutic range of RECEs, which in turn can improve the quality and life 

expectancy in the elderly people. 

 

Key words: rhythmic extreme cold effects, lipid peroxidation, heart rate 

variability, brain, rats. 

 

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. ʂʫʣʠʢ ɺɺ, ɹʘʙʠʡʯʫʢ ɺɻ. ɺʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʦʚ 

ʢɻʩʪʨʝʤʘʣʴʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ ʥʘ ʩʦʩʪʦʷʥʠʝ ʚʝʛʝʪʘʪʠʚʥʦʡ ʠ ʛʫʤʦʨʘʣʴʥʦʡ ʨʝʛʫʣʷʮʠʠ 

ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ ʫ ʤʦʣʦʜʳʭ ʢʨʳʩ. ɺʽʩʥʠʢ ʃʫʛʘʥʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ʊ.ʐʝʚʯʝʥʢʦ. ɹʽʦʣʦʛʽʯʥʽ ʥʘʫʢʠ. 2014; 12(1): 88ï96. 

2. ʂʫʣʠʢ ɺɺ, ɹʘʙʠʡʯʫʢ ɺɻ, ʅʝʚʟʦʨʦʚ ɺʇ, ʏʝʨʥʷʚʩʢʘʷ ɽɸ. ɺʣʠʷʥʠʝ 

ʨʠʪʤʠʯʝʩʢʠʭ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʭʦʣʦʜʦʚʳʭ ʚʦʟʜʝʡʩʪʚʠʡ (ï120ʦʉ) ʥʘ ʦʩʦʙʝʥʥʦʩʪʠ 
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ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʥʝʡʨʦʥʦʚ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʤʦʣʦʜʳʭ ʠ 

ʩʪʘʨʳʭ ʢʨʳʩ. ɺʽʩʥʠʢ ʧʨʦʙʣʝʤ ʙʽʦʣʦʛʽʾ ʽ ʤʝʜʠʮʠʥʠ. 2016; 1(126): 288ï94. 

3. ʂʫʣʠʢ ɺɺ, ɹʘʙʠʡʯʫʢ ɺɻ. ɼʠʥʘʤʠʢʘ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʳʭ ʧʝʨʝʩʪʨʦʝʢ 

ʛʠʧʧʦʢʘʤʧʘ ʤʦʣʦʜʳʭ ʠ ʩʪʘʨʳʭ ʢʨʳʩ ʜʦ ʠ ʧʦʩʣʝ ʨʠʪʤʠʯʝʩʢʠʭ ʵʢʩʪʨʝʤʘʣʴʥʳʭ 

ʭʦʣʦʜʦʚʳʭ ʚʦʟʜʝʡʩʪʚʠʡ (ï120ʦʉ). ɺʽʩʥʠʢ ʧʨʦʙʣʝʤ ʙʽʦʣʦʛʽʾ ʽ ʤʝʜʠʮʠʥʠ. 2017; 2(3): 

69ï75. 

4. ʂʫʣʠʢ ɺɺ, ɹʘʙʽʡʯʫʢ ɻʆ, ɹʘʙʽʡʯʫʢ ɺɻ, ʄʘʣʦʚʘ ʅɻ, ʉʠʨʦʪʝʥʢʦ ʃɸ. 

ɺʧʣʠʚ ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ ʨʠʪʤʽʯʥʠʭ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʭʦʣʦʜʦʚʠʭ ʚʧʣʠʚʽʚ ʥʘ ʚʤʽʩʪ 

ʛʦʨʤʦʥʽʚ ʽ ʣʽʧʽʜʽʚ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ. ʇʨʦʙʣʝʤʳ 

ʢʨʠʦʙʠʦʣʦʛʠʠ ʠ ʢʨʠʦʤʝʜʠʮʠʥʳ. 2019; 29(3): 206ï20 (Scopus) 

5. ʂʫʣʠʢ ɺɺ, ɹʘʙʠʡʯʫʢ ɻɸ, ʉʦʩʠʥ ʀʂ, ʄʘʤʦʥʪʦʚ ɺɺ. ɺʣʠʷʥʠʝ 

ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʦʚ ʨʠʪʤʠʯʝʩʢʠʭ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʭʦʣʦʜʦʚʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ ʚ ʪʢʘʥʷʭ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ ʠ ʩʦʜʝʨʞʘʥʠʝ ʛʦʨʤʦʥʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʩʪʘʨʳʭ ʢʨʳʩ. ʋʢʨʘʾʥʩʴʢʠʡ 

ʞʫʨʥʘʣ ʤʝʜʠʮʠʥʠ, ʙʽʦʣʦʛʽʾ ʪʘ ʩʧʦʨʪʫ. 2020; 2(24): 178ï84.  

 

ʉʪʘʪʪʽ ʚ ʥʘʫʢʦʚʠʭ ʧʝʨʽʦʜʠʯʥʠʭ ʚʠʜʘʥʥʷʭ ʽʥʰʠʭ ʢʨʘʾʥ 

6. ʂʫʣʠʢ ɺɺ, ɹʘʙʠʡʯʫʢ ɺɻ. ʉʦʩʪʦʷʥʠʝ ʚʝʛʝʪʘʪʠʚʥʦʡ ʨʝʛʫʣʷʮʠʠ 

ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ ʫ ʤʦʣʦʜʳʭ ʠ ʩʪʘʨʳʭ ʢʨʳʩ ʜʦ ʠ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʥʳʭ 

ʨʝʞʠʤʦʚ ʨʠʪʤʠʯʝʩʢʦʛʦ ʵʢʩʪʨʝʤʘʣʴʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ. ʋʩʧʝʭʠ ʛʝʨʦʥʪʦʣʦʛʠʠ. 2020; 

33(3): 436ï43. (Scopus) 

 

ʅʘʫʢʦʚʽ ʧʨʘʮʽ, ʷʢʽ ʟʘʩʚʽʯʫʶʪʴ ʘʧʨʦʙʘʮʽʶ ʤʘʪʝʨʽʘʣʽʚ ʜʠʩʝʨʪʘʮʽʾ 

 

ʉʪʘʪʪʽ ʚ ʟʙʽʨʢʘʭ ʤʘʪʝʨʽʘʣʽʚ ʢʦʥʬʝʨʝʥʮʽʡ 

7. ʂʫʣʠʢ ɺɺ. ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʨʠʪʤʘ ʩʝʨʜʮʘ ʢʨʳʩ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʨʠʪʤʠʯʝʩʢʠʭ 

ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʭʦʣʦʜʦʚʳʭ ʚʦʟʜʝʡʩʪʚʠʡ. ɺʘʨʠʘʙʝʣʴʥʦʩʪʴ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ: 
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ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʧʨʠʢʣʘʜʥʳʝ ʘʩʧʝʢʪʳ: ʤʘʪ. ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʟʘʦʯʥ. ʥʘʫʯ.-ʧʨʘʢʪ. 

ʢʦʥʬ. ʛ. ʏʝʙʦʢʩʘʨʳ, ʈʌ, 1.11. 2014 ʛ. ʏʝʙʦʢʩʘʨʳ, 2014. ʩ. 86ï90. 

8. ʂʫʣʠʢ ɺɺ, ɹʘʙʠʡʯʫʢ ɺɻ. ɺʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʦʚ ʨʠʪʤʠʯʝʩʢʠʭ 

ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʭʦʣʦʜʦʚʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʫʨʦʚʝʥʴ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ 

ʣʠʧʠʜʦʚ ʚ ʪʢʘʥʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʩʪʘʨʳʭ ʢʨʳʩ. 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. 268ï72. 

9. ʂʫʣʠʢ ɺɺ. ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʛʽʧʦʪʘʣʘʤʫʩʫ ʫ ʪʚʘʨʠʥ ʨʽʟʥʠʭ 

ʚʽʢʦʚʠʭ ʛʨʫʧ ʧʽʩʣʷ ʨʠʪʤʽʯʥʠʭ ʭʦʣʦʜʦʚʠʭ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʚʧʣʠʚʽʚ (ï120ʦʉ). 

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

ʧʨʘʢʪ. ʢʦʥʬ. ʛ. ʃʶʙʣʽʥ, ʈʝʩʧʫʙʣʽʢʘ ʇʦʣʴʱʘ, 28ï29.04.2017 ʛ. ʃʶʙʣʽʥ, 2017. ʩ. 130ï

34. 

10. 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 

11. ʂʫʣʠʢ ɺɺ, ɹʘʙʠʡʯʫʢ ɺɻ. ʆʩʦʙʝʥʥʦʩʪʠ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʥʝʡʨʦʥʦʚ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʢʨʳʩ ʧʦʩʣʝ ʨʠʪʤʠʯʝʩʢʠʭ 

ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʭʦʣʦʜʦʚʳʭ ʚʦʟʜʝʡʩʪʚʠʡ. Actualscience. 2015; 5(5): 5ï6. 

12. ʂʫʣʠʢ ɺɺ. ɺʣʠʷʥʠʝ ʨʠʪʤʠʯʝʩʢʠʭ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʭʦʣʦʜʦʚʳʭ 

ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʥʝʢʦʪʦʨʳʝ ʧʦʢʘʟʘʪʝʣʠ ʙʠʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ 6 ʠ 24 ʤʝʩʷʯʥʳʭ ʢʨʳʩ. ɹʽʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ï 2016: ʪʝʟʠ ʥʘʫʢ.-ʧʨʘʢʪ. 

ʢʦʥʬ. ʜʣʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ ʽ ʩʪʫʜʝʥʪʽʚ. ʤ. ɾʠʪʦʤʠʨ, ʋʢʨʘʾʥʘ, 10ï11.03.2016 ʛ. 

ɾʠʪʦʤʠʨ. 2016. ʩ. 274ï76. 
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13. ʂʫʣʠʢ ɺɺ, ɹʘʙʠʡʯʫʢ ɺɻ. ɼʠʥʘʤʠʢʘ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʳʭ ʧʝʨʝʩʪʨʦʝʢ 

ʵʥʜʦʪʝʣʠʦʮʠʪʦʚ ʢʨʦʚʝʥʦʩʥʳʭ ʢʘʧʠʣʣʷʨʦʚ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʢʨʳʩ ʧʦʩʣʝ 

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. 354ï55. 

14. ʂʫʣʠʢ ɺɺ, ɹʘʙʠʡʯʫʢ ɺɻ. ɺʣʠʷʥʠʝ ʨʠʪʤʠʯʝʩʢʠʭ ʵʢʩʪʨʝʤʘʣʴʥʳʭ 

ʭʦʣʦʜʦʚʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʧʘʤʷʪʠ ʫ ʩʪʘʨʳʭ ʢʨʳʩ. ɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʨʦʟʚʠʪʢʫ ʙʽʦʣʦʛʽʾ ʪʘ ʝʢʦʣʦʛʽʾ: ʤʘʪ. 

ʤʽʞʥʘʨ. ʥʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬ. ʤ. ɺʽʥʥʠʮʷ, ʋʢʨʘʾʥʘ, 3ï7.10.2016 ʤ. ɺʽʥʥʠʮʷ, 2016. ʩ. 

428ï31. 

15. ʂʫʣʠʢ ɺɺ, ɹʘʙʠʡʯʫʢ ɺɻ. ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ 

ʛʠʧʦʪʘʣʘʤʫʩʘ ʩʪʘʨʳʭ ʢʨʳʩ ʧʦʩʣʝ ʨʠʪʤʠʯʝʩʢʠʭ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʭʦʣʦʜʦʚʳʭ 

ʚʦʟʜʝʡʩʪʚʠʡ. ʇʨʦʙʣʝʤʳ ʢʨʠʦʙʠʦʣʦʛʠʠ ʠ ʢʨʠʦʤʝʜʠʮʠʥʳ. 2016; (2): 185. (Scopus) 

 

ʇʘʪʝʥʪ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ 

16. ʇʘʪʝʥʪ ˉ 115621, ʋʢʨʘʾʥʘ, ʄʇʂ ɸ61ɺ 18/02, ɸ61F 7/00. ɿʘʷʚʣ. 

17.10.2016, ʟ.ʥ. u 201610493. ʉʧʦʩʽʙ ʧʽʜʚʠʱʝʥʥʷ ʘʜʘʧʪʠʚʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ 

ʦʨʛʘʥʽʟʤʫ ʩʪʘʨʠʭ ʪʚʘʨʠʥ. ʇʫʙʣ. 25.04.2017. ɹʶʣ. ˉ8. ɿʘʷʚʥʠʢ ɻ.ʆ. ɹʘʙʽʡʯʫʢ, ɺ.ɺ. 

ʄʘʤʦʥʪʦʚ, ɺ.ɺ. ʂʫʣʠʢ, ɺ.ɻ. ɹʘʙʽʡʯʫʢ. 
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ɿʄɯʉʊ 

ɸʅʆʊɸʎɯʗééééééééééééééééééééééééééééé..2 

ɿʄɯʉʊééééééééééééééééééééééééééééééé.16 

ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʇʆɿʅɸʏɽʅʔéééééééééééééééé..........19 

ɺʉʊʋʇééééééééééééééééééééééééééééééé20 

ʈʆɿɼɯʃ 1. ʆɻʃʗɼ ʃɯʊɽʈɸʊʋʈʀééééééééééééééééééé...29 

1.1. ʐʪʫʯʥʝ ʦʭʦʣʦʜʞʝʥʥʷ ʦʨʛʘʥʽʟʤʫ ï ʚʘʞʣʠʚʘ ʤʝʜʠʢʦ ï ʙʽʦʣʦʛʽʯʥʘ ʧʨʦʙʣʝʤʘ. 

ʆʩʥʦʚʥʽ ʤʝʪʦʜʠʢʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʦʣʦʜʦʚʠʭ ʚʧʣʠʚʽʚéééééééééééé.29 

1.2. ʈʠʪʤʽʯʥʽ ʝʢʩʪʨʝʤʘʣʴʥʽ ʭʦʣʦʜʦʚʽ ʚʧʣʠʚʠ ʷʢ ʨʽʟʥʦʚʠʜ ʰʪʫʯʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ. 

ʄʝʭʘʥʽʟʤʠ ʜʽʾ ʝʢʩʪʨʝʤʘʣʴʥʦ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨ (ʚ̔ ʜ ï120ʦʉ ʜʦ ï180ʦʉ) ʥʘ 

ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ ʽ ʪʚʘʨʠʥééééééééééééééééééééééé.39 

ʈʆɿɼɯʃ 2. ʄɸʊɽʈɯɸʃʀ ʁ ʄɽʊʆɼʀ ɼʆʉʃɯɼɾɽʅʅʗ..........................................53 

2.1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ʪʘ ʩʭʝʤʘ ʝʢʩʧʝʨʠʤʝʥʪʫééé53 

2.2. ʄʝʪʦʜʠʢʘ ʨʠʪʤʽʯʥʦʛʦ ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷééééééééé..56 

2.3. ɽʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷéééééééééééééé.57 

2.4. ɹʽʦʭʽʤʽʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷéééééééééééééééééé..59 

2.4.1 ʄʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʜʝʛʽʜʨʦʝʧʽʘʥʜʨʦʩʪʝʨʦʥ-ʩʫʣʴʬʘʪʫ, 

ʢʦʨʪʽʢʦʩʪʝʨʦʥʫ, ʪʠʨʝʦʾʜʥʠʭ ʽ ʩʪʘʪʝʚʠʭ ʛʦʨʤʦʥʽʚ ʚ ʩʠʨʦʚʘʪʮʽ 

ʢʨʦʚʽééééééééééééééééééééééééééééé..59 

2.4.2 ʄʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʣʽʧʽʜʥʦʛʦ ʧʨʦʬʽʣʶ ʚ ʩʠʨʦʚʘʪʮʽ 

ʢʨʦʚʽééééééééééééééééééééééééééééé..63 

2.5. ʄʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ ʚ 

ʪʢʘʥʠʥʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫééééééééééééééééééééééé66 

2.6. ɽʣʝʢʪʨʦʥʥʦ-ʤʽʢʨʦʩʢʦʧʽʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷééééééééééé..66 

2.7. ʄʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʛʥʽʪʠʚʥʠʭ ʬʫʥʢʮʽʡéééééééééééé...67 

2.8. ʉʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚéééééééééééé...68 

ʈʆɿɼɯʃ 3. ɺʇʃʀɺ ʈɯɿʅʀʍ ʈɽɾʀʄɯɺ ʈʀʊʄɯʏʅʆɻʆ ɽʂʉʊʈɽʄɸʃʔʅʆɻʆ 

ʆʍʆʃʆɼɾɽʅʅʗ ʅɸ ʉʊɸʅ ɺɽɻɽʊɸʊʀɺʅʆɰ ʈɽɻʋʃʗʎɯɰ ʉɽʈʎɽɺʆɻʆ 

ʈʀʊʄʋ ʄʆʃʆɼʀʍ ɯ ʉʊɸʈʀʍ ʑʋʈɯɺééééééééééééééééé70 
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ʈʆɿɼɯʃ 4. ʆʎɯʅʂɸ ɹɯʆʍɯʄɯʏʅʀʍ ʇʆʂɸɿʅʀʂɯɺ ʉʀʈʆɺɸʊʂʀ ʂʈʆɺɯ 

ʑʋʈɯɺ ʈɯɿʅʀʍ ɺɯʂʆɺʀʍ ɻʈʋʇ ɼʆ ɯ ʇɯʉʃʗ ɿɸʉʊʆʉʋɺɸʅʅʗ ʈɯɿʅʀʍ 

ʈɽɾʀʄɯɺ ʈʀʊʄɯʏʅʆɻʆ ɽʂʉʊʈɽʄɸʃʔʅʆɻʆ 

ʆʍʆʃʆɼɾɽʅʅʗéééééééééééééééééééééééééé..83 

4.1 ɺʧʣʠʚ ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ ʨʠʪʤʽʯʥʦʛʦ ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʥʘ ʨʽʚʝʥʴ 

ʛʦʨʤʦʥʽʚ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚééééééééééééé85 

4.2 ʆʮʽʥʢʘ ʣʽʧʽʜʥʦʛʦ ʧʨʦʬʽʣʶ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʧʽʜ 

ʚʧʣʠʚʦʤ ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ ʨʠʪʤʽʯʥʦʛʦ ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷéééééé96 

ʈʆɿɼɯʃ 5. ɺʇʃʀɺ ʈɯɿʅʀʍ ʈɽɾʀʄɯɺ ʈʀʊʄɯʏʅʆɻʆ ɽʂʉʊʈɽʄɸʃʔʅʆɻʆ 

ʆʍʆʃʆɼɾɽʅʅʗ ʅɸ ɯʅʊɽʅʉʀɺʅɯʉʊʔ ʇʈʆʎɽʉɯɺ ʇɽʈɽʂʀʉʅʆɻʆ 

ʆʂʀʉʃɽʅʅʗ ʃɯʇɯɼɯɺ ɺ ʊʂɸʅʀʅɸʍ ɻʆʃʆɺʅʆɻʆ ʄʆɿʂʋ ʄʆʃʆɼʀʍ ɯ 

ʉʊɸʈʀʍ ʑʋʈɯɺéééééééééééééééééééééééééé.102 

ʈʆɿɼɯʃ 6. ʉʋɹʄɯʂʈʆʉʂʆʇɯʏʅɯ ʇɽʈɽɹʋɼʆɺʀ ʂʃɯʊʀʅ ɻʆʃʆɺʅʆɻʆ 

ʄʆɿʂʋ ʄʆʃʆɼʀʍ ɯ ʉʊɸʈʀʍ ʑʋʈɯɺ ʇɯɼ ɺʇʃʀɺʆʄ ʈʀʊʄɯʏʅʆɻʆ 

ɽʂʉʊʈɽʄɸʃʔʅʆɻʆ ʆʍʆʃʆɼɾɽʅʅʗéééééééééééééééé.112 

6.1. ʋʣʴʪʨʘʤʽʢʨʦʩʢʦʧʽʯʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʥʝʡʨʦʥʽʚ ʽ ʩʫʜʠʥ ʢʦʨʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʜʦ ʪʘ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʠʪʤʽʯʥʠʭ ʝʢʩʪʨʝʤʘʣʴʥʠʭ 

ʭʦʣʦʜʦʚʠʭ ʚʧʣʠʚʽʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʽ (ï60ʦʉ; ï120ʦʉ; ï120ʦʉ)ééé112 

6.2. ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʥʽ ʧʝʨʝʙʫʜʦʚʠ ʥʝʡʨʦʩʝʢʨʝʪʦʨʥʠʭ ʢʣʽʪʠʥ ʛʽʧʦʪʘʣʘʤʫʩʘ 

ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʜʦ ʪʘ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʠʪʤʽʯʥʠʭ ʝʢʩʪʨʝʤʘʣʴʥʠʭ 

ʭʦʣʦʜʦʚʠʭ ʚʧʣʠʚʽʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʽ (ï60ʦʉ; ï120ʦʉ; ï

120ʦʉ)ééééééééééééééééééééééééééééééé123 

6.3. ɼʠʥʘʤʽʢʘ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʠʭ ʧʝʨʝʙʫʜʦʚ ʛʽʧʦʢʘʤʧʫ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ 

ʜʦ ʪʘ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʠʪʤʽʯʥʠʭ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʭʦʣʦʜʦʚʠʭ ʚʧʣʠʚʽʚ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʽ (ï60ʦʉ; ï120ʦʉ; ï120ʦʉ)ééééééééééééé131 

ʈʆɿɼɯʃ 7. ɿʄɯʅʀ ʂʆɻʅɯʊʀɺʅʀʍ ʌʋʅʂʎɯʁ ʄʆʃʆɼʀʍ ɯ ʉʊɸʈʀʍ ʑʋʈɯɺ 

ɼʆ ɯ ʅɸ ʊʃɯ ɿɸʉʊʆʉʋɺɸʅʅʗ ʈɯɿʅʀʍ ʈɽɾʀʄɯɺ ʈʀʊʄɯʏʅʆɻʆ 

ɽʂʉʊʈɽʄɸʃʔʅʆɻʆ ʆʍʆʃʆɼɾɽʅʅʗéééééééééééééééé.150 

ʋɿɸɻɸʃʔʅɽʅʅʗ ʊɸ ʆɹɻʆɺʆʈɽʅʅʗ ʈɽɿʋʃʔʊɸʊɯɺéééééééééé157 
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ɺʀʉʅʆɺʂʀéééééééééééééééééééééééééééé.171 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃééééééééééééééééé173 

ɼʆɼɸʊʆʂ ɸ. ʉʧʠʩʦʢ ʧʫʙʣʽʢʘʮʽʡ ʟʜʦʙʫʚʘʯʘ ʟʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʾéééééé.214 

ɼʆɼɸʊʆʂ ɹ. ɺʽʜʦʤʦʩʪʽ ʧʨʦ ʘʧʨʦʙʘʮʽʶ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾééééééé.217 

ɼʆɼɸʊʆʂ ɺ. ʇʘʪʝʥʪéééééééééééééééééééééééé..218 
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ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʇʆɿʅɸʏɽʅʔ 

ɺʃʄ ï ʚʦʜʥʠʡ ʣʘʙʽʨʠʥʪ ʄʦʨʨʽʩʘ 

ɺʅʉ ï ʚʝʛʝʪʘʪʠʚʥʘ ʥʝʨʚʦʚʘ ʩʠʩʪʝʤʘ 

ɺʉʈ ï ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ 

ɻɽɹ ï ʛʝʤʘʪʦʝʥʮʝʬʘʣʽʯʥʠʡ ʙʘʨ'ʻʨ 

ɻʪ ï ʛʽʧʦʪʘʣʘʤʫʩ 

ɼɻɽɸ(ʉ) ï ʜʝʛʽʜʨʦʝʧʽʘʥʜʨʦʩʪʝʨʦʥ-(ʩʫʣʴʬʘʪ) 

ɽʂɻ ï ʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʤʘ 

ɽʇʈ ï ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʠʡ ʨʝʪʠʢʫʣʫʤ 

ɽʩ ï ʝʩʪʨʘʜʽʦʣ 

ɿʂʊ ï ʟʘʛʘʣʴʥʘ ʢʨʽʦʪʝʨʘʧʽʷ 

ɿʍ ï ʟʘʛʘʣʴʥʠʡ ʭʦʣʝʩʪʝʨʠʥ 

ʂɸ ï ʢʦʝʬʽʮʽʻʥʪ ʘʪʝʨʦʛʝʥʥʦʩʪʽ 

ʄɼɸ ï ʤʘʣʦʥʦʚʠʡ ʜʽʘʣʴʜʝʛʽʜ 

ʇʆʃ ï ʧʝʨʝʢʠʩʥʝ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ 

ʈɽʍɺ ï ʨʠʪʤʽʯʥʽ ʝʢʩʪʨʝʤʘʣʴʥʽ ʭʦʣʦʜʦʚʽ ʚʧʣʠʚʠ 

ʉʉʉ ï ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʘ ʩʠʩʪʝʤʘ 

ʊɻ ï ʪʨʠʛʣʽʮʝʨʠʜʠ 

ʊ3 ï ʪʨʠʡʦʜʪʠʨʦʥʽʥ 

ʊ4 ï ʪʠʨʦʢʩʠʥ 

ʊʩ ï ʪʝʩʪʦʩʪʝʨʦʥ 

ʍʉʃʇɺʑ ï ʭʦʣʝʩʪʝʨʠʥ ʣʽʧʦʧʨʦʪʝʾʥʽʚ ʚʠʩʦʢʦʾ ʱʽʣʴʥʦʩʪʽ 

ʍʉʃʇʅʑ ï ʭʦʣʝʩʪʝʨʠʥ ʣʽʧʦʧʨʦʪʝʾʥʽʚ ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ 

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 

ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʐʪʫʯʥʝ ʦʭʦʣʦʜʞʝʥʥʷ ʻ ʦʜʥʠʤ 

ʟ ʥʘʡʜʘʚʥʽʰʠʭ ʥʘʫʢʦʚʠʭ ʥʘʧʨʷʤʢʽʚ ʚ ʙʽʦʣʦʛʽʾ ʪʘ ʤʝʜʠʮʠʥʽ [1]. ɼʣʷ ʤʝʜʠʯʥʠʭ ʮʽʣʝʡ 

ʥʠʟʴʢʽ ʪʝʤʧʝʨʘʪʫʨʠ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʱʝ ʢʽʣʴʢʘ ʪʠʩʷʯʦʣʽʪʴ ʪʦʤʫ, ʘ ʟʘʨʘʟ ʚʦʥʠ ʟ 

ʫʩʧʽʭʦʤ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʜʣʷ ʢʦʨʝʢʮʽʾ ʨʷʜʫ ʧʘʪʦʣʦʛʽʯʥʠʭ 

ʩʪʘʥʽʚ [2, 3, 4, 5] ʽ ʧʽʜʚʠʱʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʩʪʽʡʢʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʜʦ ʥʝʩʧʨʠʷʪʣʠʚʠʭ 

ʫʤʦʚ ʽʩʥʫʚʘʥʥʷ [6, 7]. ʆʜʥʘʢ ʧʝʨʩʧʝʢʪʠʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʦʣʦʜʦʚʠʭ ʚʧʣʠʚʽʚ 

ʨʦʟʰʠʨʠʣʠ ʩʬʝʨʫ ʾʭ ʢʣʽʥʽʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʝʟ ʜʝʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʜʽʾ ʦʭʦʣʦʜʞʝʥʥʷ ʥʘ ʞʠʚʠʡ ʦʨʛʘʥʽʟʤ. ɺʽʜʦʤʦ, ʱʦ 

ʭʦʣʦʜ ʷʢ ʬʘʢʪʦʨ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʘʢʪʠʚʘʮʽʾ ʩʠʩʪʝʤʠ ʪʝʨʤʦʨʝʛʫʣʷʮʽʾ, ʱʦ ʤʦʞʝ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ ʷʢ 

ʧʦʟʠʪʠʚʥʠʤʠ, ʪʘʢ ʽ ʥʝʛʘʪʠʚʥʠʤʠ ʥʘʩʣʽʜʢʘʤʠ ʜʣʷ ʦʨʛʘʥʽʟʤʫ. ʊʘʢ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʥʝʦʙʭʽʜʥʦʛʦ ʨʽʚʥʷ ʤʝʪʘʙʦʣʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʦʨʛʘʥʽʚ ʽ ʪʢʘʥʠʥ ʦʨʛʘʥʽʟʤʫ ʧʨʠ 

ʢʦʥʪʘʢʪʽ ʟ ʭʦʣʦʜʦʚʠʤ ʬʘʢʪʦʨʦʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʣʽʜʦʚʥʘ ʘʢʪʠʚʘʮʽʷ ʧʝʨʠʬʝʨʠʯʥʠʭ 

ʪʝʨʤʦʨʝʮʝʧʪʦʨʽʚ, ʩʠʤʧʘʪʠʯʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ, ʩʢʦʨʦʯʫʚʘʣʴʥʦʛʦ, ʘ ʚ ʨʘʟʽ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʥʝ ʩʢʦʨʦʯʫʚʘʣʴʥʦʛʦ ʪʝʨʤʦʛʝʥʝʟʫ, ʧʽʜʚʠʱʝʥʥʷ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ ʽ 

ʧʦʩʠʣʝʥʥʷ ʢʨʦʚʦʪʦʢʫ. ɺʩʝ ʮʝ, ʫ ʩʫʢʫʧʥʦʩʪʽ ʟʽ ʟʤʽʥʘʤʠ ʨʽʚʥʷ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ ʪʘ 

ʛʦʨʤʦʥʽʚ ʟʙʽʣʴʰʫʻ ʥʘʚʘʥʪʘʞʝʥʥʷ ʷʢ ʥʘ ʩʠʩʪʝʤʠ, ʪʘʢ ʽ ʢʣʽʪʠʥʠ ʪʢʘʥʠʥ ʦʨʛʘʥʽʟʤʫ, 

ʱʦ ʧʨʠ ʥʝʘʜʝʢʚʘʪʥʦʤʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʟʘʜʽʷʥʠʭ ʫ ʧʨʦʪʠʚʽʜʧʦʚʽʜʴ ʩʠʩʪʝʤ ʤʦʞʝ 

ʧʨʠʚʝʩʪʠ ʜʦ ʨʦʟʚʠʪʢʫ ʥʠʟʢʠ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ, ʟʘʛʦʩʪʨʝʥʥʷ ʽʩʥʫʶʯʠʭ ʭʚʦʨʦʙ, 

ʫʩʢʣʘʜʥʝʥʴ ʟ ʙʦʢʫ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ (ʉʉʉ) ʪʘ ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤ (ʎʅʉ). 

ɿʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʧʦʨʷʜ ʽʟ ʢʣʽʥʽʯʥʠʤʠ ʥʘʙʫʣʠ ʧʦʰʠʨʝʥʥʷ ʩʘʤʝ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ ʚʠʚʯʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʜʽʾ ʭʦʣʦʜʦʚʠʭ 

ʚʧʣʠʚʽʚ ʥʘ ʛʝʤʘʪʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ, ʧʨʦ- ʽ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ ʩʠʩʪʝʤʫ ʦʨʛʘʥʽʟʤʫ [8], 

ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʽ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʫ ʨʝʛʫʣʷʮʽʶ ʉʉʉ [9, 10]. 

ɼʦʩʷʛʥʫʪʠʡ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʟʥʘʯʥʠʡ ʥʘʫʢʦʚʠʡ ʧʨʦʛʨʝʩ ʫ ʛʘʣʫʟʽ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʦʟʚʦʣʠʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʭʦʣʦʜʦʚʠʭ ʚʧʣʠʚʽʚ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʘʙʩʦʣʶʪʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʪʝʤʧʝʨʘʪʫʨʠ, ʘʣʝ ʡ ʨʝʞʠʤʘʤʠ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʜʫʨ. ɼʦʩʣʽʜʞʝʥʥʷ ʜʽʾ 
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ʦʭʦʣʦʜʞʝʥʥʷ ʨʽʟʥʦʛʦ ʨʽʚʥʷ, ʪʨʠʚʘʣʦʩʪʽ ʪʘ ʢʨʘʪʥʦʩʪʽ ʥʘ ʧʨʦʮʝʩʠ ʪʝʨʤʦʨʝʛʫʣʷʮʽʾ 

ʦʨʛʘʥʽʟʤʫ, ʜʘʣʠ ʟʤʦʛʫ ʟʥʘʯʥʦ ʨʦʟʰʠʨʠʪʠ ʫʷʚʣʝʥʥʷ ʧʨʦ ʚʥʫʪʨʽʰʥʽ ʨʝʛʫʣʷʪʦʨʥʽ 

ʤʝʭʘʥʽʟʤʠ, ʷʢʽ ʟʘʜʽʷʥʽ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʚʣʠʚ ʥʠʟʴʢʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʦʪʦʯʫʶʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ [11].  

ɼʘʥʽ ʣʽʪʝʨʘʪʫʨʠ [12, 13, 14, 15] ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʨʠʪʤʽʯʥʽ ʛʽʧʦʪʝʨʤʽʯʥʽ 

ʚʧʣʠʚʠ, ʷʢ ʩʝʥʩʦʨʥʽ ʽ ʩʠʩʪʝʤʘʪʠʯʥʦ ʜʽʶʯʽ ʧʦʜʨʘʟʥʠʢʠ, ʟʫʤʦʚʣʶʶʪʴ ʟʨʫʰʝʥʥʷ ʚ 

ʪʝʨʤʦʨʝʛʫʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤʘʭ ʤʦʟʢʫ ʡ ʧʽʜʚʠʱʫʶʪʴ ʧʨʦʥʠʢʥʽʩʪʴ 

ʛʝʤʘʪʦʝʥʮʝʬʘʣʽʯʥʦʛʦ ʙʘʨôʻʨʘ (ɻɽɹ) ʜʣʷ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ. ʈʝʟʦʥʘʥʩʥʘ 

ʜʽʷ ʭʦʣʦʜʫ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʩʠʥʭʨʦʥʽʟʘʮʽʶ ʘʢʪʠʚʥʦʩʪʽ ʥʠʟʢʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ 

ʦʨʛʘʥʽʟʤʫ. ʇʽʜʚʠʱʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʥʝʩʧʝʮʠʬʽʯʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ, ʱʦ 

ʣʝʞʠʪʴ ʚ ʦʩʥʦʚʽ ʟʜʦʨʦʚôʷ ʟʙʝʨʽʛʘʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʤʦʞʣʠʚʦ ʧʨʠ ʤʦʜʫʣʷʮʽʾ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ ʚʥʘʩʣʽʜʦʢ ʢʦʨʦʪʢʦʯʘʩʥʦʛʦ ʧʦʚʪʦʨʥʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʥʴʦʛʦ ʭʦʣʦʜʦʚʦʛʦ ʬʘʢʪʦʨʫ. ʇʨʠ ʮʴʦʤʫ ʧʽʩʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʚʪʦʨʥʠʭ, ʨʠʪʤʽʯʥʦ 

ʦʨʛʘʥʽʟʦʚʘʥʠʭ ʭʦʣʦʜʦʚʠʭ ʚʧʣʠʚʽʚ ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʦʜʘʪʢʦʚʦʛʦ ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʷ 

ʪʝʧʣʦʧʨʦʜʫʢʮʽʾ, ʥʘʧʨʫʞʝʥʥʷ ʩʠʤʧʘʪʠʯʥʦʾ ʽ ʪʠʨʝʦʾʜʥʦʾ ʬʫʥʢʮʽʡ ʪʘ ʟʤʽʥʠ ʩʪʨʫʢʪʫʨʠ 

ʪʝʨʤʦʛʝʥʝʟʫ, ʷʢʽ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʛʦʩʪʨʦʛʦ ʘʙʦ ʜʦʚʛʦʩʪʨʦʢʦʚʦʛʦ ʚʧʣʠʚʫ.  

ʅʘ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʚʽʜʦʤʦ, ʱʦ ʥʠʟɹʢʽ [16] ʪʘ ʥʘʜʥʠʟʴʢʽ ʪʝʤʧʝʨʘʪʫʨʥʽ ʚʧʣʠʚʠ 

(ï120Áʉ), ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʤʝʜʠʯʥʽʡ ʧʨʘʢʪʠʮʽ, ʥʘʜʘʶʪʴ ʩʧʝʮʠʬʽʯʥʫ, 

ʩʪʠʤʫʣʶʶʯʫ ʜʽʶ ʥʘ ʛʦʤʝʦʩʪʘʟ [9, 17, 18, 19, 20, 21]. ɸʢʪʠʚʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʢʨʽʦʪʝʨʘʧʽʾ (ï120Áʉ) ʚ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ 

ʩʦʤʘʪʠʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʽ ʧʩʠʭʦʩʦʤʘʪʠʯʥʠʭ ʨʦʟʣʘʜʽʚ ʜʦʟʚʦʣʷʻ ʚʽʜʥʝʩʪʠ ʾʾ ʜʦ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʩʫʯʘʩʥʦʾ ʚʽʜʥʦʚʥʦʾ ʤʝʜʠʮʠʥʠ [21]. ɺʩʪʘʥʦʚʣʝʥʦ [22], ʱʦ 

ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʟʘʛʘʣʴʥʦʛʦ ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ (ï120Áʉ) ʥʘ ʦʨʛʘʥʽʟʤ 

ʧʦʚ'ʷʟʘʥʠʡ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʡʦʛʦ ʥʝʩʧʝʮʠʬʽʯʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ, ʦʧʪʠʤʽʟʘʮʽʻʶ 

ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʾ ʨʝʛʫʣʷʮʽʾ, ʟʥʠʞʝʥʥʷʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʦʙʤʽʥʥʠʭ ʧʨʦʮʝʩʽʚ ʚ 

ʦʨʛʘʥʘʭ ʽ ʪʢʘʥʠʥʘʭ, ʟʙʽʣʴʰʝʥʥʷʤ ʾʭ ʩʪʽʡʢʦʩʪʽ ʜʦ ʷʚʠʱ ʛʽʧʦʢʩʽʾ ʽ ʽʰʝʤʽʾ [23,24]. 

ʇʦʧʝʨʝʜʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʢʦʥʘʥʽ ʫ ʚʽʜʜʽʣʽ ʢʨʽʦʬʽʟʽʦʣʦʛʽʾ ɯʥʩʪʠʪʫʪʫ ʧʨʦʙʣʝʤ 

ʢʨʽʦʙʽʦʣʦʛʽʾ ʽ ʢʨʽʦʤʝʜʠʮʠʥʠ ʅɸʅ ʋʢʨʘʾʥʠ ʜʦʟʚʦʣʠʣʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʦʙˇʨʫʥʪʫʚʘʪʠ ʽ ʨʦʟʨʦʙʠʪʠ ʫʥʽʢʘʣʴʥʫ ʤʝʪʦʜʠʢʫ ʨʠʪʤʽʯʥʦʛʦ ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ 
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ʦʭʦʣʦʜʞʝʥʥʷ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 9 ʩʝʘʥʩʽʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ (ï120Áʉ) ʧʨʦʪʷʛʦʤ 5 

ʜʥʽʚ: 3 ʩʝʘʥʩʠ ʥʘ ʜʝʥʴ ʽʟ ʥʘʩʪʫʧʥʦʶ ʦʜʥʦʜʝʥʥʦʶ ʧʝʨʝʨʚʦʶ [9]. ɹʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ 

ʨʠʪʤʽʯʥʝ ʝʢʩʪʨʝʤʘʣʴʥʝ ʦʭʦʣʦʜʞʝʥʥʷ (ï120Áʉ), ʷʢʝ ʻ ʤʦʜʫʣʷʪʦʨʦʤ ʘʢʪʠʚʥʦʩʪʽ 

ʚʣʘʩʥʠʭ ʝʥʜʦʛʝʥʥʠʭ ʨʠʪʤʽʚ, ʧʽʜʚʠʱʫʻ ʣʘʙʽʣʴʥʽʩʪʴ ʨʝʛʫʣʷʪʦʨʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʎʅʉ ʽ 

ʉʉʉ, ʩʪʠʤʫʣʶʻ ʾʭʥʽ ʧʨʷʤʽ ʪʘ ʟʚʦʨʦʪʥʽ ʟʚôʷʟʢʠ, ʥʦʨʤʘʣʽʟʫʻ ʩʠʤʧʘʪʦ-

ʧʘʨʘʩʠʤʧʘʪʠʯʥʠʡ ʙʘʣʘʥʩ ʚʝʛʝʪʘʪʠʚʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ (ɺʅʉ) ʟ ʧʦʜʘʣʴʰʦʶ 

ʦʧʪʠʤʽʟʘʮʽʻʶ ʤʝʭʘʥʽʟʤʽʚ ʛʦʤʝʦʩʪʘʟʫ [9]. ʊʘʢʦʞ ʙʫʣʘ ʚʠʟʥʘʯʝʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʠʪʤʽʯʥʠʭ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʭʦʣʦʜʦʚʠʭ ʚʧʣʠʚʽʚ (ʈɽʍɺ) ʜʣʷ ʢʦʨʝʢʮʽʾ 

ʧʦʨʫʰʝʥʦʾ ʧʨʦʦʢʩʠʜʘʥʪʥʦ-ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʨʽʚʥʦʚʘʛʠ ʟʘ ʨʘʭʫʥʦʢ ʤʦʙʽʣʽʟʘʮʽʾ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ ʩʠʩʪʝʤ. 

ʆʜʥʘʢ ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʚʠʩʦʢʫ ʪʝʨʘʧʝʚʪʠʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʈɽʍɺ, ʦʙʫʤʦʚʣʝʥʫ ʥʦʨʤʘʣʽʟʘʮʽʻʶ ʚʝʛʝʪʘʪʠʚʥʠʭ ʬʫʥʢʮʽʡ, ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʠʭ ʟʤʽʥ, 

ʧʽʜʚʠʱʝʥʥʷʤ ʘʜʘʧʪʘʮʽʡʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʚ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ, 

ʦʩʦʙʣʠʚʦ ʫ ʩʪʘʨʠʭ ʪʚʘʨʠʥ, ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʷʩʢʨʘʚʦ ʚʠʨʘʞʝʥʦʶ ʩʪʨʝʩʦʚʦʶ 

ʨʝʘʢʮʽʻʶ ʦʨʛʘʥʽʟʤʫ ʫ ʚʠʛʣʷʜʽ ʧʝʨʝʥʘʧʨʫʞʝʥʥʷ ʩʠʤʧʘʪʠʯʥʦʾ ʣʘʥʢʠ ʚʝʛʝʪʘʪʠʚʥʦʾ 

ʨʝʛʫʣʷʮʽʾ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʥʘ ʪʣʽ ʩʫʪʪʻʚʦʛʦ ʟʥʠʞʝʥʥʷ ʪʦʥʫʩʫ ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʛʦ 

ʚʽʜʜʽʣʫ ɺʅʉ ʪʘ ʚʠʥʠʢʥʝʥʥʷʤ ʧʘʪʦʣʦʛʽʯʥʦʾ ʛʽʧʝʨʣʽʧʽʜʝʤʽʾ ʽ ʟʤʽʱʝʥʥʷʤ ʣʽʧʽʜʥʦʛʦ 

ʧʨʦʬʽʣʶ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʚ ʩʪʦʨʦʥʫ ʘʪʝʨʦʛʝʥʥʦʩʪʽ. 

ɺʠʭʦʜʷʯʠ ʟ ʚʠʱʝ ʥʘʚʝʜʝʥʦʛʦ, ʧʦʰʫʢ ʽ ʨʦʟʨʦʙʢʘ ʥʦʚʠʭ ʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʨʝʞʠʤʽʚ ʈɽʍɺ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ 

ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʤʝʥʰ çʘʛʨʝʩʠʚʥʠʭè ʩ ʪʦʯʢʠ ʟʦʨʫ ʜʽʾ ʥʘ ʨʝʛʫʣʷʪʦʨʥʽ 

ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʤʫ ʪʝʤʧʝʨʘʪʫʨ, ʻ ʜʫʞʝ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʜʣʷ ʤʝʜʠʢʦ-

ʙʽʦʣʦʛʽʯʥʦʛʦ ʧʨʦʬʽʣʶ. 

ʆʩʢʽʣʴʢʠ ʥʘ ʜʘʥʠʡ ʯʘʩ ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʽʩʪʶ ʚʽʜʩʫʪʥʽ ʜʘʥʽ ʩʪʦʩʦʚʥʦ ʚʠʚʯʝʥʥʷ 

ʚʧʣʠʚʫ ʥʘ ʦʨʛʘʥʽʟʤ ʛʦʤʦʡʦʪʝʨʤʥʠʭ ʪʚʘʨʠʥ ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ ʨʠʪʤʽʯʥʦʛʦ 

ʦʭʦʣʦʜʞʝʥʥʷ ʥʝʦʙʭʽʜʥʠʤ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʧʨʦʚʝʜʝʥʥʷ 

ʧʦʜʘʣʴʰʠʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʪʦʩʦʚʥʦ ʚʠʟʥʘʯʝʥʥʷ ʜʽʾ ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ 

ʈɽʍɺ ʥʘ ʩʪʘʥ ʩʠʩʪʝʤ ʘʜʘʧʪʘʮʽʾ ʦʨʛʘʥʽʟʤʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ʟ ʤʝʪʦʶ 

ʩʪʚʦʨʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʨʝʞʠʤʽʚ ʦʭʦʣʦʜʞʝʥʥʷ, ʷʢʽ ʟʜʘʪʥ ̔ ʥʘʜʘʚʘʪʠ ʥʝ ʪʽʣʴʢʠ 
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ʩʪʠʤʫʣʶʶʯʠʡ ʚʧʣʠʚ ʥʘ ʛʦʤʝʦʩʪʘʟ, ʘ ʽ ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʽʨʦʛʽʜʥʽʩʪʴ ʨʦʟʚʠʪʢʫ 

ʥʝʛʘʪʠʚʥʠʭ ʨʝʘʢʮʽʡ ʟ ʙʦʢʫ ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ, ʱʦ ʦʩʦʙʣʠʚʦ 

ʚʘʞʣʠʚʦ ʜʣʷ ʣʶʜʝʡ ʧʦʭʠʣʦʛʦ ʚʽʢʫ ʟ ʧʦʨʫʰʝʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʘʜʘʧʪʘʮʽʾ ʜʦ ʜʽʾ 

ʩʪʨʝʩʦʚʠʭ ʬʘʢʪʦʨʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ, ʛʨʘʥʪʘʤʠ.  

ʈʦʙʦʪʘ ʚʠʢʦʥʘʥʘ ʚ ʨʘʤʢʘʭ ʚʽʜʦʤʯʠʭ ʅɼʈ ʚʽʜʜʽʣʫ ʢʨʽʦʬʽʟʽʦʣʦʛʽʾ 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 ð 

2.2.6.63, ˉ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 0111U001195); ˉ 103: çʌʦʨʤʫʚʘʥʥʷ 

ʘʜʘʧʪʘʮʽʡʥʠʭ ʨʝʘʢʮʽʡ ʦʨʛʘʥʽʟʤʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ʚ ʫʤʦʚʘʭ ʜʽʾ ʰʪʫʯʥʦʛʦ 

ʦʭʦʣʦʜʞʝʥʥʷ ʽ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʷʜʨʦʚʤʽʩʥʠʭ ʢʣʽʪʠʥ ʢʦʨʜʦʚʦʾ ʢʨʦʚʽ ʧʨʠ ʩʪʘʨʽʥʥʽ 

ʽ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʘʭè (ʰʠʬʨ ð 2.2.6.103, ˉ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 0116U003493). 

ʄʝʪʘ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʘ ʨʦʙʦʪʠ ï ʚʠʟʥʘʯʠʪʠ ʚʧʣʠʚ ʨʽʟʥʠʭ 

ʨʝʞʠʤʽʚ ʨʠʪʤʽʯʥʦʛʦ ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʥʘ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ 

ʩʪʘʥ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʤʫ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʪʚʘʨʠʥ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʧʝʨʝʜʙʘʯʘʣʦʩʷ ʚʠʨʽʰʠʪʠ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: 

1. ɺʠʚʯʠʪʠ ʚʧʣʠʚ ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ ʨʠʪʤʽʯʥʦʛʦ ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ 

ʥʘ ʩʪʘʥ ʚʝʛʝʪʘʪʠʚʥʦʾ ʨʝʛʫʣʷʮʽʾ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʘ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ.  

2. ʆʮʽʥʠʪʠ ʨʽʚʝʥʴ ʜʝʛʽʜʨʦʝʧʽʘʥʜʨʦʩʪʝʨʦʥ-ʩʫʣʴʬʘʪʫ (ɼɻɽɸC), 

ʢʦʨʪʽʢʦʩʪʝʨʦʥʫ, ʪʠʨʝʦʾʜʥʠʭ ʽ ʩʪʘʪʝʚʠʭ ʛʦʨʤʦʥʽʚ ʪʘ ʧʦʢʘʟʥʠʢʠ ʣʽʧʽʜʥʦʛʦ ʧʨʦʬʽʣʶ 

ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʪʚʘʨʠʥ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ ʧʽʜ ʚʧʣʠʚʦʤ ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ ʈɽʍɺ. 

3. ɺʠʟʥʘʯʠʪʠ ʢʦʥʮʝʥʪʨʘʮʽʶ ʤʘʣʦʥʦʚʦʛʦ ʜʽʘʣʴʜʝʛʽʜʫ (ʄɼɸ), ʷʢ ʦʜʥʦʛʦ ʟ 

ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ (ʇʆʃ), ʚ ʪʢʘʥʠʥʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʜʦ ʽ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ ʈɽʍɺ. 

4. ɼʦʩʣʽʜʠʪʠ ʜʠʥʘʤʽʢʫ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʠʭ ʧʝʨʝʙʫʜʦʚ ʢʣʽʪʠʥ ʢʦʨʠ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ, ʛʽʧʦʪʘʣʘʤʫʩʫ ʽ ʛʽʧʦʢʘʤʧʫ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʜʦ ʽ ʧʽʩʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ ʈɽʍɺ.  
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5. ɺʩʪʘʥʦʚʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʟʤʽʥ ʢʦʛʥʽʪʠʚʥʠʭ ʬʫʥʢʮʽʡ ʪʚʘʨʠʥ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ 

ʛʨʫʧ ʥʘ ʪʣʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ ʈɽʍɺ.     

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʾ 

ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʤʫ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʪʚʘʨʠʥ ʜʦ ʪʘ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ 

ʨʝʞʠʤʽʚ ʈɽʍɺ.  

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʽ, ʬʽʟʽʦʣʦʛʽʯʥʽ, ʙʽʦʭʽʤʽʯʥʽ, 

ʝʣʝʢʪʨʦʥʥʦ-ʤʽʢʨʦʩʢʦʧʽʯʥʽ ʪʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʩʪʘʥʫ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʤʫ ʱʫʨʽʚ ʽ ʜʠʥʘʤʽʢʘ ʾʭ ʟʤʽʥ ʥʘ ʪʣʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ ʈɽʍɺ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ ʨʦʙʦʪʽ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʢʨʽʦʙʽʦʣʦʛʽʯʥʽ (ʨʠʪʤʽʯʥʝ 

ʝʢʩʪʨʝʤʘʣʴʥʝ ʦʭʦʣʦʜʞʝʥʥʷ ʪʚʘʨʠʥ ʚ ʫʤʦʚʘʭ ʢʨʽʦʢʘʤʝʨʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ï 60Üʉ ʽ ï

1200ʉ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʞʠʤʫ), ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʽ (ʨʝʻʩʪʨʘʮʽʷ 

ʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʤʠ (ɽʂɻ) ʟ ʧʦʜʘʣʴʰʠʤ ʩʧʝʢʪʨʘʣʴʥʠʤ ʘʥʘʣʽʟʦʤ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ 

ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ (ɺʉʈ)), ʬʽʟʽʦʣʦʛʽʯʥʽ (ʦʮʽʥʢʘ ʢʦʛʥʽʪʠʚʥʠʭ ʬʫʥʢʮʽʡ ʫ ʱʫʨʽʚ), 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʽ (ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʄɼɸ ʚ ʪʢʘʥʠʥʘʭ ɻʄ), ʙʽʦʭʽʤʽʯʥʽ ʽ 

ʽʤʫʥʦʬʝʨʤʝʥʪʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ, ʝʣʝʢʪʨʦʥʥʦ-ʤʽʢʨʦʩʢʦʧʽʯʥʽ 

ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʢʣʽʪʠʥ ɻʄ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʧʨʦʚʝʜʝʥʦ 

ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʚʧʝʨʰʝ 

ʜʘʥʘ ʦʮʽʥʢʘ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʟʤʽʥʘʤ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ 

ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʽʡ ʩʠʩʪʝʤʽ ʦʨʛʘʥʽʟʤʫ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʪʚʘʨʠʥ ʜʦ ʪʘ ʧʽʩʣʷ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ ʨʠʪʤʽʯʥʦʛʦ ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ. ɺʧʝʨʰʝ 

ʟôʷʩʦʚʘʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʨʝʞʠʤʫ ʈɽʍɺ (ï60Áʉ; ï

120Áʉ; ï120Áʉ), ʦʩʦʙʣʠʚʦ ʫ ʩʪʘʨʠʭ ʱʫʨʽʚ, ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʥʝ ʪʽʣʴʢʠ ʚʣʘʩʥʠʭ 

ʘʜʘʧʪʘʮʽʡʥʦ-ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʦʨʛʘʥʽʟʤʫ, ʘ ʽ ʜʣʷ ʧʨʠʩʢʦʨʝʥʦʾ 

ʘʜʘʧʪʘʮʽʾ ʪʚʘʨʠʥ ʜʦ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ. ɿʘ ʜʘʥʠʤʠ 

ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʢʘʟʘʥʦ, ʱʦ ʫ ʩʪʘʨʠʭ ʱʫʨʽʚ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʽʩʪʦʪʥʽ 

ʧʦʨʫʰʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʩʧʝʢʪʨʘ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʾ ʨʝʛʫʣʷʮʽʾ ɺʉʈ. ɺʧʝʨʰʝ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʽʢʫ ʪʚʘʨʠʥ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ 
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ʈɽʍɺ (ï60Áʉ; ï120Áʉ; ï120Áʉ), ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʨʝʞʠʤʽʚ (ï120Áʉ; ï120Áʉ; ï120Áʉ) ʽ 

(ï60Áʉ; ï60Áʉ; ï60Áʉ), ʩʧʨʠʷʣʦ ʟʙʽʣʴʰʝʥʥʶ ʧʦʢʘʟʥʠʢʘ ʟʘʛʘʣʴʥʦʾ ʩʧʝʢʪʨʘʣʴʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ ʟʘ ʨʘʭʫʥʦʢ ʘʢʪʠʚʘʮʽʾ ʷʢ ʚʝʛʝʪʘʪʠʚʥʠʭ ʮʝʥʪʨʽʚ, ʪʘʢ ʽ ʛʫʤʦʨʘʣʴʥʦʾ ʣʘʥʢʠ 

ʨʝʛʫʣʷʮʽʾ. ɺʧʝʨʰʝ ʚʠʷʚʣʝʥʦ, ʱʦ ʫ ʩʪʘʨʠʭ ʱʫʨʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʠʭ 

ʨʝʞʠʤʽʚ ʈɽʍɺ (ï120Áʉ; ï120Áʉ; ï120Áʉ) ʪʘ (ï60Áʉ; ï120Áʉ; ï120Áʉ) 

ʚʽʜʥʦʚʣʶʚʘʣʦ ʛʦʨʤʦʥʩʠʥʪʝʟʫʶʯʫ ʟʜʘʪʥʽʩʪʴ ʱʠʪʦʧʦʜʽʙʥʦʾ ʽ ʩʪʘʪʝʚʠʭ ʟʘʣʦʟ. ʇʨʠ 

ʮʴʦʤʫ ʨʝʞʠʤ ʦʭʦʣʦʜʞʝʥʥʷ (ï60Áʉ; ï120Áʉ; ï120Áʉ) ʥʘʜʘʚʘʚ ʙʽʣʴʰ çʤôʷʢʠʡè 

ʚʧʣʠʚ ʥʘ ʣʽʧʽʜʥʠʡ ʧʨʦʬʽʣʴ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʪʚʘʨʠʥ, ʦʩʢʽʣʴʢʠ ʥʝ 

ʩʫʧʨʦʚʦʜʞʫʚʘʚʩʷ ʩʪʨʝʩʦʚʦʶ ʨʝʘʢʮʽʻʶ ʦʨʛʘʥʽʟʤʫ ʫ ʚʠʛʣʷʜʽ ʛʽʧʝʨʣʽʧʽʜʝʤʽʾ. 

ɿôʷʩʦʚʘʥʦ, ʱʦ ʈɽʍɺ ʧʦ ʨʽʟʥʦʤʫ ʚʧʣʠʚʘʶʪʴ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʦʮʝʩʽʚ ʇʆʃ ʚ 

ʪʢʘʥʠʥʘʭ ɻʄ ʱʫʨʽʚ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ. 

ɺʧʝʨʰʝ ʧʦʢʘʟʘʥʦ, ʱʦ ʨʝʞʠʤ ʈɽʍɺ (ï60Áʉ; ï120Áʉ; ï120Áʉ) ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʘʭ 

ʜʦʩʣʽʜʞʝʥʴ ʟʙʽʣʴʰʫʚʘʚ ʚʤʽʩʪ ʄɼɸ ʚ ʪʢʘʥʠʥʘʭ ɻʄ ʪʚʘʨʠʥ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʚʽʢʫ, 

ʧʨʠ ʮʴʦʤʫ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʨʝʞʠʤʫ (ï120Áʉ; ï120Áʉ; ï120Áʉ) ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ 

ʥʘʜʤʽʨʥʝ ʥʘʢʦʧʠʯʝʥʥʷ ʧʨʦʜʫʢʪʽʚ ʇʆʃ ʘʜʝʢʚʘʪʥʦ ʘʢʪʠʚʫʚʘʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ 

ʩʠʩʪʝʤʫ. ʇʨʠ ʝʣʝʢʪʨʦʥʥʦ-ʤʽʢʨʦʩʢʦʧʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʥʝʡʨʦʥʽʚ ʢʦʨʠ ɻʄ, 

ʛʽʧʦʪʘʣʘʤʫʩʫ ʪʘ ʛʽʧʦʢʘʤʧʫ ʩʪʘʨʠʭ ʱʫʨʽʚ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʥʠʭ ʨʦʟʚʠʚʘʣʠʩʷ 

ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʽ ʢʘʪʘʙʦʣʽʯʥʽ ʧʨʦʮʝʩʠ. ʆʨʛʘʥʝʣʠ ʤʘʣʠ ʦʟʥʘʢʠ, ʜʠʩʪʨʦʬʽʯʥʠʭ ʽ 

ʜʝʩʪʨʫʢʪʠʚʥʠʭ ʧʦʨʫʰʝʥʴ ʤʝʤʙʨʘʥʥʠʭ ʩʪʨʫʢʪʫʨ. ɺʧʝʨʰʝ ʚʠʷʚʣʝʥʦ, ʱʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʈɽʍɺ ʚ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʽ (ï60Áʉ; ï120Áʉ; ï120Áʉ) 

ʩʪʠʤʫʣʶʚʘʣʦ ʩʠʥʪʝʪʠʯʥʽ ʽ ʤʝʪʘʙʦʣʽʯʥʽ ʧʨʦʮʝʩʠ ʚ ʢʣʽʪʠʥʥʠʭ ʝʣʝʤʝʥʪʘʭ ʢʦʨʠ ɻʄ, 

ʛʽʧʦʪʘʣʘʤʫʩʫ ʪʘ ʛʽʧʦʢʘʤʧʫ ʪʚʘʨʠʥ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ. ʄʘʣʦ ʤʽʩʮʝ ʟʙʽʣʴʰʝʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʥʝʡʨʦʥʽʚ, ʱʦ ʩʪʨʫʢʪʫʨʥʦ ʧʨʦʷʚʣʷʣʦʩʷ ʚ ʧʦʷʚʽ 

ʤʽʪʦʭʦʥʜʨʽʡ, ʱʦ ʜʽʣʷʪʴʩʷ, ʟʙʽʣʴʰʝʥʽ ʢʽʣʴʢʦʩʪʽ, ʷʢ ʧʦʚôʷʟʘʥʠʭ ʟ ʤʝʤʙʨʘʥʘʤʠ 

ʨʠʙʦʩʦʤ, ʪʘʢ ʽ ʚʽʣʴʥʠʭ ʨʠʙʦʩʦʤ ʪʘ ʧʦʣʽʩʦʤ ʚ ʮʠʪʦʧʣʘʟʤʽ. ɺʧʝʨʰʝ ʜʦʚʝʜʝʥʦ, ʱʦ 

ʨʝʞʠʤ ʈɽʍɺ (ï60Áʉ; ï120Áʉ; ï120Áʉ) ʧʨʠʟʚʦʜʠʚ ʜʦ ʟʥʘʯʫʱʦʛʦ ʧʦʣʽʧʰʝʥʥʷ 

ʢʦʛʥʽʪʠʚʥʠʭ ʬʫʥʢʮʽʡ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɺʠʷʚʣʝʥʽ ʚ ʭʦʜʽ ʧʨʦʚʝʜʝʥʥʷ 

ʜʦʩʣʽʜʞʝʥʴ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʢʨʠʚʘʶʪʴ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʽ ʨʽʚʝʥʴ ʘʢʪʠʚʥʦʩʪʽ 
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ʘʜʘʧʪʘʮʽʡʥʠʭ ʽ ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʨʝʛʫʣʷʪʦʨʥʠʭ 

ʩʠʩʪʝʤʘʭ ʦʨʛʘʥʽʟʤʫ ʪʚʘʨʠʥ ʥʘ ʪʣʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ ʈɽʍɺ ʦʩʦʙʣʠʚʦ ʫ 

ʚʽʢʦʚʦʤʫ ʘʩʧʝʢʪʽ. ʆʪʨʠʤʘʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʦʙˇʨʫʥʪʦʚʫʶʪʴ ʜʦʮʽʣʴʥʽʩʪʴ 

ʩʪʚʦʨʝʥʥʷ ʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʠʭ ʨʝʞʠʤʽʚ ʨʠʪʤʽʯʥʦʛʦ ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʟ 

ʤʝʪʦʶ ʢʦʨʝʢʮʽʾ ʧʦʨʫʰʝʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ ʪʘ ʜʘʜʫʪʴ ʟʤʦʛʫ ʟʥʘʯʥʦ ʨʦʟʰʠʨʠʪʠ 

ʪʝʨʘʧʝʚʪʠʯʥʠʡ ʩʧʝʢʪʨ ʟʘʩʪʦʩʫʚʘʥʥʷ ʈɽʍɺ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ 

ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʽ ʪʨʠʚʘʣʦʩʪʽ ʞʠʪʪʷ ʣʶʜʝʡ ʧʦʭʠʣʦʛʦ ʚʽʢʫ. ɺʩʪʘʥʦʚʣʝʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ ʈɽʍɺ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʦʩʚʽʪʥʽʭ 

ʧʨʦʛʨʘʤʘʭ ʢʘʬʝʜʨ ʬʽʟʽʦʣʦʛʽʾ, ʧʘʪʦʬʽʟʽʦʣʦʛʽʾ, ʛʝʨʦʥʪʦʣʦʛʽʾ, ʥʝʚʨʦʣʦʛʽʾ ʪʘ 

ʢʨʽʦʙʽʦʣʦʛʽʾ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʜʦʟʚʦʣʠʣʠ ʨʦʟʨʦʙʠʪʠ ʩʧʦʩʽʙ ʧʽʜʚʠʱʝʥʥʷ 

ʘʜʘʧʪʠʚʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʦʨʛʘʥʽʟʤʫ ʩʪʘʨʠʭ ʪʚʘʨʠʥ, ʱʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʇʘʪʝʥʪʦʤ 

ʋʢʨʘʾʥʠ (ˉ 115621). 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʻ ʩʘʤʦʩʪʽʡʥʠʤ ʽ 

ʦʨʠʛʽʥʘʣʴʥʠʤ ʥʘʫʢʦʚʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ. ʆʩʥʦʚʥ ̔ ʨʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʦʪʨʠʤʘʥʽ 

ʟʜʦʙʫʚʘʯʝʤ ʦʩʦʙʠʩʪʦ. ɸʚʪʦʨʦʤ ʧʨʦʘʥʘʣʽʟʦʚʘʥʘ ʩʫʯʘʩʥʘ ʚʽʪʯʠʟʥʷʥʘ ʡ ʟʘʨʫʙʽʞʥʘ 

ʥʘʫʢʦʚʘ ʣʽʪʝʨʘʪʫʨʘ ʟ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʧʨʦʙʣʝʤʠ, ʦʙˇʨʫʥʪʦʚʘʥʦ ʤʝʪʫ ʽ ʟʘʚʜʘʥʥʷ 

ʨʦʙʦʪʠ ʪʘ ʚʠʟʥʘʯʝʥʦ ʤʝʪʦʜʠ ʾʭ ʚʠʨʽʰʝʥʥʷ, ʧʨʦʚʝʜʝʥʦ ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʜʘʥʠʭ. 

ʉʧʽʣʴʥʦ ʟ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ ʟʜʽʡʩʥʝʥʦ ʘʥʘʣʽʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ, ʾʭ 

ʦʙʛʦʚʦʨʝʥʥʷ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʶ, ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʚʠʩʥʦʚʢʠ. ɽʣʝʢʪʨʦʥʥʦ-

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 [310, 311, 312, 313, 314] ï ʫ ʧʣʘʥʫʚʘʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, 

ʧʨʦʚʝʜʝʥʥʽ ʈɽʍɺ, ʟʘʧʠʩʽ ɽʂɻ, ʩʧʝʢʪʨʘʣʴʥʦʤʫ ʘʥʘʣʽʟʽ ɺʉʈ, ʧʨʦʚʝʜʝʥʽ 

ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʫʟʘʛʘʣʴʥʝʥʥʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ, ʧʽʜʛʦʪʦʚʮʽ ʤʘʪʝʨʽʘʣʽʚ 

ʜʦ ʜʨʫʢʫ;  
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ï ʫ ʨʦʙʦʪʘʭ [379, 380, 381, 382, 383, 384] ï ʫ ʧʣʘʥʫʚʘʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, 

ʧʨʦʚʝʜʝʥʥʽ ʈɽʍɺ, ʟʘʙʦʨʽ ʪʢʘʥʠʥ, ʘʥʘʣʽʟʽ ʝʣʝʢʪʨʦʥʥʦ-ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʬʦʪʦʛʨʘʬʽʡ 

ʢʣʽʪʠʥ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʫʟʘʛʘʣʴʥʝʥʥʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ, ʧʜ̔ʛʦʪʦʚʮʽ ʤʘʪʝʨʽʘʣʽʚ ʜʦ 

ʜʨʫʢʫ; 

ï ʫ ʨʦʙʦʪʘʭ [349, 350, 351] ï ʫ ʧʣʘʥʫʚʘʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʧʨʦʚʝʜʝʥʥʽ ʈɽʍɺ, 

ʟʘʙʦʨʽ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʱʫʨʽʚ, ʫʯʘʩʪ ̔ʫ ʚʠʢʦʥʘʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʽʟ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʛʦʨʤʦʥʽʚ ʽ ʣʽʧʽʜʽʚ ʫ ʥʽʡ, ʧʨʦʚʝʜʝʥʽ ʩʪʘʪʠʩʪʠʯʥʦ ʾʦʙʨʦʙʢʠ, 

ʘʥʘʣʽʟʽ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ, ʧʽʜʛʦʪʦʚʮ ̔ʤʘʪʝʨʽʘʣʽʚ ʜʦ ʜʨʫʢʫ; 

ï ʫ ʨʦʙʦʪʘʭ [377, 378, 392] ï ʫ ʧʣʘʥʫʚʘʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʧʨʦʚʝʜʝʥʥʽ ʈɽʍɺ, 

ʟʘʙʦʨʽ ʪʢʘʥʠʥ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʚʠʢʦʥʘʥʥ ̔ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽʟ 

ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʄɼɸ ʪʘ ʢʦʛʥʽʪʠʚʥʠʭ ʬʫʥʢʮʽʡ, ʧʨʦʚʝʜʝʥʥ ̔ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ 

ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ, ʧʽʜʛʦʪʦʚʮ ̔ʤʘʪʝʨʽʘʣʽʚ ʜʦ ʜʨʫʢʫ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʄʘʪʝʨʽʘʣʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ 

ʜʦʧʦʚʽʜʘʣʠʩʷ ʽ ʦʙʛʦʚʦʨʶʚʘʣʠʩʷ ʥʘ ʥʘʫʢʦʚʠʭ ʬʦʨʫʤʘʭ: ɺʩʝʨʦʩʽʡʩʴʢʽʡ ʟʘʦʯʥʽʡ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çɺʘʨʠʘʙʝʣʴʥʦʩʪʴ 

ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ: ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʧʨʠʢʣʘʜʥʳʝ ʘʩʧʝʢʪʳè (ʈʌ, ʏʝʙʦʢʩʘʨʳ, 2014); 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʜʣʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ ʽ ʩʪʫʜʝʥʪʽʚ çɹʽʦʣʦʛʽʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ï 2016è (ɾʠʪʦʤʠʨ, 2016); 40-ʡ ʱʦʨʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ 

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

ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ 

çʌʫʥʜʘʤʝʥʪʘʣʴʥʽ ʪʘ ʧʨʠʢʣʘʜʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʙʽʦʣʦʛʽʾ ʪʘ ʝʢʦʣʦʛʽʾè (ɺʽʥʥʠʮʷ, 

2016); ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ 

ʨʦʟʚʠʪʢʫ ʙʽʦʣʦʛʽʾ ʪʘ ʝʢʦʣʦʛʽʾè (ɺʽʥʥʠʮʷ, 2016);  VI ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɸʜʘʧʪʘʮʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʢ ʝʩʪʝʩʪʚʝʥʥʳʤ ʠ 

ʵʢʩʪʨʝʤʘʣʴʥʳʤ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳè (ʈʌ, ʏʝʣʷʙʽʥʩʴʢ, 2016); ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʤʝʜʠʮʠʥʽ: ʜʦʩʚʽʜ ʇʦʣʴʱʽ ʪʘ 

ʋʢʨʘʾʥʠè (ʇʦʣʴʱʘ, ʃʶʙʣʽʥ, 2017); ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ 

çʇʨʠʨʦʜʥʠʯʽ ʥʘʫʢʠ: ʽʩʪʦʨʽʷ, ʩʫʯʘʩʥʽʩʪʴ, ʤʘʡʙʫʪʥʻ, ʜʦʩʚʽʜ ɭʉè (ʇʦʣʴʱʘ, 

ɺʣʦʮʣʘʚʝʢ, 2019). 
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ʇʫʙʣʽʢʘʮʽʷ ʤʘʪʝʨʽʘʣʽʚ. 

ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʾ ʚʠʢʣʘʜʝʥʽ ʚ 16 ʥʘʫʢʦʚʠʭ ʨʦʙʦʪʘʭ: 5 ï ʫ 

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

Scopus), 1 ï ʫ ʟʘʢʦʨʜʦʥʥʦʤʫ ʥʘʫʢʦʚʦʤʫ ʧʝʨʽʦʜʠʯʥʦʤʫ ʚʠʜʘʥʥʽ (ʚʭʦʜʠʪʴ ʜʦ 

ʤʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʤʝʪʨʠʯʥʦʾ ʙʘʟʠ ʜʘʥʠʭ Scopus), 4 ï ʫ ʟʙʽʨʥʠʢʘʭ ʤʘʪʝʨʽʘʣʽʚ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʡ, ʦʧʫʙʣʽʢʦʚʘʥʦ 5 ʪʝʟ ʜʦʧʦʚʽʜʝʡ. ʆʪʨʠʤʘʥʦ ʧʘʪʝʥʪ 

ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ. 

ʆʙ'ʻʤ ʽ ʩʪʨʫʢʪʫʨʘ ʜʠʩʝʨʪʘʮʽʾ. 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʚʠʢʣʘʜʝʥʘ ʥʘ 218 ʩʪʦʨʽʥʢʘʭ (ʟ ʷʢʠʭ 151 ʩʪʦʨʽʥʢʘ 

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 397 ʜʞʝʨʝʣ, ʫ ʪʦʤʫ ʯʠʩʣʽ 165 ʟʘʨʫʙʽʞʥʠʭ, ʨʦʟʤʽʱʝʥʠʭ ʥʘ 41 ʩʪʦʨʽʥʮʽ 

ʪʝʢʩʪʫ. ʈʦʙʦʪʘ ʽʣʶʩʪʨʦʚʘʥʘ 7 ʪʘʙʣʠʮʷʤʠ ʽ 74 ʨʠʩʫʥʢʘʤʠ, ʟ ʷʢʠʭ 60 ï 

ʤʽʢʨʦʬʦʪʦʛʨʘʬʽʾ. 
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ʈʆɿɼɯʃ 1 

ʆɻʃʗɼ ʃɯʊɽʈɸʊʋʈʀ 

 

1.1. ʐʪʫʯʥʝ ʦʭʦʣʦʜʞʝʥʥʷ ʦʨʛʘʥʽʟʤʫ ï ʚʘʞʣʠʚʘ ʤʝʜʠʢʦ ï ʙʽʦʣʦʛʽʯʥʘ 

ʧʨʦʙʣʝʤʘ. ʆʩʥʦʚʥʽ ʤʝʪʦʜʠʢʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʦʣʦʜʦʚʠʭ ʚʧʣʠʚʽʚ  

 

ɿ ʜʘʚʥʽʭ ʯʘʩʽʚ ʥʘʫʢʦʚʽ ʟʥʘʥʥʷ ʧʨʦ ʣʽʢʫʚʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʭʦʣʦʜʘ ʚʚʘʞʘʣʠʩʷ 

ʯʘʨʘʤʠ. ʇʝʨʰʝ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʯʫʜʝʩʥʽ ʟʮʽʣʝʥʥʷ ʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʦʣʦʜʦʚʠʭ 

ʚʧʣʠʚʽʚ ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ ʧʝʨʝʥʦʩʠʪʴ ʥʘʩ ʥʘ ʙʘʛʘʪʦ ʩʪʦʣʽʪʴ ʥʘʟʘʜ ʜʦ ʚʠʪʦʢʽʚ 

ʩʪʘʨʦʜʘʚʥʴʦʛʦ ɭʛʠʧʪʫ, ʘʨʘʙʩʴʢʠʭ ʢʨʘʾʥ. ʋ ɻʨʝʮʽʾ 2500 ʨʦʢʽʚ ʪʦʤʫ ʫʩʧʽʰʥʦ 

ʣʽʢʫʚʘʣʠ ʭʦʣʦʜʥʠʤʠ ʘʧʣʽʢʘʮʽʷʤʠ ʭʚʦʨʽ ʩʫʛʣʦʙʠ ʫ ʣʶʜʝʡ. ʊʠʙʝʪʩʴʢʽ ʤʝʜʠʢʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʣʽʜ ʽ ʭʦʣʦʜʥʫ ʚʦʜʫ ʧʨʠ ʧʦʜʘʛʨʽ, ʢʨʦʚʦʪʝʯʘʭ, ʪʨʘʚʤʘʭ, ʨʝʚʤʘʪʠʟʤʽ 

ʪʘ ʽʥʰʠʭ ʫʨʘʞʝʥʥʷʭ ʩʫʛʣʦʙʽʚ [25, 26, 27, 28]. ɼʦ ʪʝʧʝʨʽʰʥʴʦʛʦ ʯʘʩʫ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 

ʨʦʟʨʦʙʣʝʥʠʡ ʩʪʘʨʦʜʘʚʥʽʤʠ ʩʣʦʚ'ʷʥʘʤʠ ʤʝʪʦʜ ʟʘʛʘʨʪʦʚʫʚʘʥʥʷ ʭʦʣʦʜʦʤ ʧʽʩʣʷ 

ʧʝʨʝʙʫʚʘʥʥʷ ʚ ʛʘʨʷʯʽʡ ʣʘʟʥʽ. ʅʘ ʮʴʦʤʫ ʧʨʠʥʮʠʧʽ ʚ 1855 ʨʦʮʽ ʚ ɸʚʩʪʨʽʾ ʙʫʣʦ 

ʩʪʚʦʨʝʥʦ ʩʧʝʮʽʘʣʴʥʫ ʫʩʪʘʥʦʚʢʫ ʜʣʷ ʟʘʛʘʨʪʦʚʫʚʘʥʥʷ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ [29, 30]. 

ʋ ʚʽʡʩʴʢʦʚʦ-ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ ʚʧʝʨʰʝ ʭʦʣʦʜ ʷʢ ʟʥʝʙʦʣʶʶʯʠʡ ʟʘʩʽʙ 

ʟʘʩʪʦʩʫʚʘʚ ʚʽʜʦʤʠʡ ʭʽʨʫʨʛ ɯ.ɯ. ʇʠʨʦʛʦʚ ʧʽʜ ʯʘʩ ʨʦʩʽʡʩʴʢʦ-ʪʫʨʝʮʴʢʦʾ ʚʽʡʥʠ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʤ ʧʦ ʚʧʣʠʚʫ ʭʦʣʦʜʫ ʥʘ ʦʨʛʘʥʽʟʤ ʪʚʘʨʠʥ ʙʘʛʘʪʦ ʯʘʩʫ ʧʨʠʜʽʣʷʚ 

ʧʨʦʬʝʩʦʨ ʂʠʾʚʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ɸ. ʇ. ɺʘʣʴʪʝʨ [31]. ʅʠʤ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʚ ʧʨʦʮʝʩʽ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʪʽʣʘ ʫʧʦʚʽʣʴʥʶʚʘʣʘʩʴ ʯʘʩʪʦʪʘ ʩʝʨʮʝʚʠʭ 

ʩʢʦʨʦʯʝʥʴ, ʪʚʘʨʠʥʠ ʚʪʨʘʯʘʣʠ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʙʦʣʶ, ʱʦ ʜʘʚʘʣʦ ʤʦʞʣʠʚʽʩʪʴ 

ʦʧʝʨʫʚʘʪʠ ʾʭ ʙʝʟ ʥʘʨʢʦʟʫ. ʁʦʛʦ ʫʯʝʥʴ ɸ. ʅ. ʍʦʨʚʘʪ [32] ʚʠʚʯʘʚ ʨʝʘʢʮʽʶ ʩʝʨʮʝʚʦ-

ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ʧʨʠ ʟʘʛʘʣʴʥʦʤʫ ʽ ʣʦʢʘʣʴʥʦʤʫ ʦʭʦʣʦʜʞʝʥʥʽ ʛʦʣʦʚʠ. ɺ ʜʠʥʘʤʽʮʽ 

ʜʦʩʣʽʜʞʝʥʴ ʚʽʥ ʚʽʜʟʥʘʯʘʚ ʟʤʽʥʠ ʢʨʦʚʷʥʦʛʦ ʪʠʩʢʫ, ʯʘʩʪʦʪʠ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ, 

ʧʨʠʛʥʽʯʝʥʥʷ ʨʝʬʣʝʢʪʦʨʥʠʭ ʨʝʘʢʮʽʡ. ɼʦʩʣʽʜʞʝʥʥʷ ɺʘʣʴʪʝʨʘ ʽ ʍʦʨʚʘʪʘ ʩʪʘʣʠ 

ʧʽʜʩʪʘʚʦʶ ʜʣʷ ʧʦʰʫʢʫ ʰʣʷʭʽʚ ʧʨʦʜʦʚʞʝʥʥʷ ʞʠʪʪʷ ʤʝʪʦʜʦʤ ʚʚʝʜʝʥʥʷ ʣʶʜʝʡ ʚ 

ʩʪʘʥ ʛʽʧʦʙʽʦʟʫ ʟ ʪʠʤ, ʱʦʙ ʯʝʨʝʟ ʧʝʚʥʠʡ ʯʘʩ ʧʦʚʝʨʥʫʪʠ ʾʭ ʜʦ ʥʦʨʤʘʣʴʥʦʛʦ ʞʠʪʪʷ. 

ʆʜʥʘʢ ʮʠʤ ʫʪʦʧʽʯʥʠʤ ʥʘʜʽʷʤ ʥʝ ʩʫʜʠʣʦʩʷ ʟʙʫʪʠʩʷ ʦʩʢʽʣʴʢʠ ʷʢ ʪʝʧʣʦʢʨʦʚʥʽ 
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ʪʚʘʨʠʥʠ, ʪʘʢ ʽ ʣʶʜʠʥʘ ʥʝ ʚʠʪʨʠʤʫʶʪʴ ʛʣʠʙʦʢʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ, ʘ ʪʝʤʧʝʨʘʪʫʨʘ ʷʜʨʘ 

ʪʽʣʘ ʥʠʞʯʝ 28 ʛʨʘʜʫʩʽʚ ʟʘ ʎʝʣʴʩʽʻʤ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʬʽʙʨʠʣʷʮʽʾ ʰʣʫʥʦʯʢʽʚ ʩʝʨʮʷ ʽ 

ʨʘʧʪʦʚʦʾ ʩʤʝʨʪʽ. 

ʇʽʜ ʯʘʩ ʦʭʦʣʦʜʞʝʥʥʷ ʨʦʟʨʽʟʥʷʶʪʴ 2 ʬʘʟʠ ʪʝʧʣʦʧʨʦʜʫʢʮʽʾ: ʪʝʨʤʦʛʝʥʝʟ ʙʝʟ 

ʪʨʝʤʪʽʥʥʷ ʡ ʪʝʨʤʦʛʝʥʝʟ ʪʨʝʤʪʽʥʥʷ. ʇʨʠ ʧʝʨʰʽʡ ʬʘʟʽ ʪʝʧʣʦʧʨʦʜʫʢʮʽʷ ʟʙʽʣʴʰʫʻʪʴʩʷ 

ʚʥʘʩʣʽʜʦʢ ʧʽʜʚʠʱʝʥʥʷ ʤôʷʟʦʚʦʾ ʥʘʧʨʫʛʠ, ʟʘʮʽʧʝʥʽʥʥʷ ʡ ʤʝʪʘʙʦʣʽʟʤʫ. ɼʨʫʛʘ ʬʘʟʘ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʩʣʷ ʟʥʘʯʥʦʾ ʚʪʨʘʪʠ ʪʽʣʦʤ ʪʝʧʣʘ ʽ ʷʚʣʷʻ ʩʦʙʦʶ ʤʠʤʦʚʽʣʴʥʝ 

ʨʠʪʤʽʯʥʝ ʩʪʠʩʥʝʥʥʷ ʤôʷʟʽʚ, ʷʢʝ ʤʦʞʝ ʧʦʯʠʥʘʪʠʩʷ ʚʽʜʨʘʟʫ ʘʙʦ ʯʝʨʝʟ ʜʝʢʽʣʴʢʘ 

ʭʚʠʣʠʥ ʧʽʩʣʷ ʚʧʣʠʚʫ ʭʦʣʦʜʫ [33]. ʊʨʝʙʘ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʯʠʤ ʙʽʣʴʰʝ ʤôʷʟʽʚ ʟʘʜʽʷʥʦ ʚ 

ʪʝʨʤʦʛʝʥʝʟʽ ʪʨʝʤʪʽʥʥʷ, ʪʠʤ ʚʠʱʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʠʩʥʶ ʚʩʽʤ ʪʽʣʦʤ [34]. ʗʢʱʦ 

ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʘʥʘʜʪʦ ʥʠʟʴʢʘ (ʦʩʦʙʣʠʚʦ, ʷʢʱʦ ʮʝ 

ʭʦʣʦʜʥʘ ʚʦʜʘ), ʪʝʤʧʝʨʘʪʫʨʘ ʷʜʨʘ ʪʽʣʘ ʤʦʞʝ ʨʽʟʢʦ ʟʥʠʞʫʚʘʪʠʩʷ. ʊʘʢʝ ʦʭʦʣʦʜʞʝʥʥʷ 

ʘʩʦʮʽʡʦʚʘʥʝ ʽʟ ʰʠʨʦʢʠʤ ʜʽʘʧʘʟʦʥʦʤ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʽ ʧʘʪʦʣʦʛʽʯʥʠʭ ʚʽʜʧʦʚʽʜʝʡ [35, 

36, 37, 38]. 

ɺ ʯʠʩʣʝʥʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʦʢʘʟʘʥʦ [39, 40, 41, 42, 43, 

44, 45, 46, 47], ʱʦ ʚʚʝʜʝʥʥʷ ʚ ʩʪʘʥ ʟʘʛʘʣʴʥʦʾ ʛʽʧʦʪʝʨʤʽʾ ʪʝʧʣʦʢʨʦʚʥʠʭ ʙʝʟ ʙʣʦʢʘʜʠ 

ʪʝʨʤʦʨʝʛʫʣʷʪʦʨʥʠʭ ʮʝʥʪʨʽʚ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʠʨʘʞʝʥʦʶ ʩʪʨʝʩʦʚʦʶ ʨʝʘʢʮʽʻʶ, 

ʝʤʦʮʽʡʥʠʤ ʧʝʨʝʥʘʧʨʫʞʝʥʥʷʤ, ʛʽʧʦʢʩʽʻʶ ʟ ʧʦʨʫʰʝʥʥʷʤ ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ ʨʝʘʢʮʽʡ. 

ʇʽʜʚʠʱʝʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʚ ʢʨʦʚʽ ʘʜʨʝʥʘʣʽʥʫ (ɸ) ʽ ʥʦʨʘʜʨʝʥʘʣʽʥʫ (ʅɸ) ʧʨʠ 

ʦʭʦʣʦʜʞʝʥʥʽ ʩʧʨʠʷʻ ʨʦʟ'ʻʜʥʘʥʥʶ ʦʢʠʩʣʝʥʥʷ ʽ ʜʠʭʘʥʥʷ ʤʽʪʦʭʦʥʜʨʽʡ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʚʠʩʥʘʞʝʥʥʷ ʦʨʛʘʥʽʟʤʫ. ʇʨʠ ʟʘʛʘʣʴʥʽʡ ʛʽʧʦʪʝʨʤʽʾ 

ʦʨʛʘʥʽʟʤʫ ʚʧʝʨʰʫ ʯʝʨʛʫ ʦʭʦʣʦʜʞʫʶʪʴʩʷ ʦʨʛʘʥʠ çʷʜʨʘ ʪʽʣʘè, ʯʝʨʝʟ ʱʦ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʧʦʩʪʘʯʘʥʥʷ ʪʢʘʥʠʥ ʽ ʦʨʛʘʥʽʚ ʢʠʩʥʝʤ, ʚ ʥʘʩʣʽʜʦʢ ʯʦʛʦ 

ʥʘʨʦʩʪʘʻ ʛʽʧʦʢʩʽʷ ʩʪʨʫʢʪʫʨ ʤʦʟʢʫ. ɿʥʘʯʥʠʡ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʛʨʘʜʽʻʥʪ ʤʽʞ ʩʝʨʮʝʤ ʽ 

ʪʢʘʥʠʥʘʤʠ ʤʦʟʢʫ ʧʨʠʭʦʚʫʻ ʚ ʩʦʙʽ ʚʝʣʠʢʫ ʩʪʫʧʽʥʴ ʨʠʟʠʢʫ ʜʣʷ ʞʠʪʪʷ. 

ʉʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʟʘʛʘʣʴʥʝ ʦʭʦʣʦʜʞʝʥʥʷ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ ʥʝ ʟʮʽʣʶʻ 

ʡʦʛʦ ʚʽʜ ʭʚʦʨʦʙʠ, ʘ ʣʠʰʝ ʧʨʦʣʦʥʛʫʻ ʯʘʩ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʦʛʦ. 

ɺʩʪʘʥʦʚʣʝʥʦ [48, 49, 50, 51, 52, 53], ʱʦ ʯʠʤ ʥʠʞʯʝ ʪʝʤʧʝʨʘʪʫʨʘ ʪʽʣʘ, ʪʠʤ ʤʝʥʴʰʘ 

ʧʦʪʨʝʙʘ ʦʨʛʘʥʽʟʤʫ ʚ ʢʠʩʥʽ  ̔ʪʠʤ ʧʦʚʽʣʴʥʽʰʝ ʧʨʦʪʽʢʘʶʪʴ ʦʙʤʽʥʥʽ ʧʨʦʮʝʩʠ. ʎʝʡ ʬʘʢʪ 
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ʜʦʟʚʦʣʠʚ ʬʘʭʽʚʮʷʤ ʨʦʟʨʦʙʠʪʠ ʝʬʝʢʪʠʚʥʠʡ ʤʝʪʦʜ ʜʣʷ ʥʘʜʘʥʥʷ ʜʦʧʦʤʦʛʠ ʭʚʦʨʠʤ ʟ 

ʚʘʞʢʠʤʠ ʤʦʟʢʦʚʠʤʠ ʫʩʢʣʘʜʥʝʥʥʷʤʠ, ʘ ʪʘʢʦʞ ʧʨʠ ʦʧʝʨʘʮʽʷʭ ʥʘ ʩʝʨʮʽ. 

ɺ ʨʦʙʦʪʽ ɹʝʨʥʰʪʝʡʥʘ ɯ.ɸ. [54] ʧʦʢʘʟʘʥʦ, ʱʦ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʪʽʣʘ ʫ 

ʪʚʘʨʠʥ ʜʦ 25Áʉ ʟʥʠʞʫʻ ʯʘʩʪʦʪʫ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ ʚ 2 ʨʘʟʠ, ʟʤʝʥʰʫʻ ʭʚʠʣʠʥʥʠʡ 

ʦʙʤʽʥ ʢʨʦʚʽ ʩʝʨʮʷ ʥʘ 5%, ʘ ʘʨʪʝʨʽʘʣʴʥʠʡ ʪʠʩʢ ʥʘ 45%. 

ɻʣʠʙʦʢʘ ʣʦʢʘʣʴʥʘ ʛʽʧʦʪʝʨʤʽʷ [55, 56, 57, 58, 59, 60] ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʟʙʝʨʝʛʪʠ ʬʫʥʢʮʽʾ ʤʽʦʢʘʨʜʘ ʧʨʠ ʪʨʠʚʘʣʽʡ ʟʫʧʠʥʮʽ ʩʝʨʮʷ [61, 62, 63, 64, 65, 66, 67, 

68, 69, 70, 71]. ʇʨʦʪʝ ʚʦʥʘ, ʷʢ ʧʨʘʚʠʣʦ, ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʬʽʙʨʠʣʷʮʽʻʶ ʰʣʫʥʦʯʢʽʚ 

ʩʝʨʮʷ [72, 73]. ʉʪʫʧʽʥʴ ʨʠʟʠʢʫ ʽʩʪʦʪʥʦ ʟʨʦʩʪʘʻ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʥʠʞʯʝ 29Áʉ, ʱʦ 

ʧʦʚ'ʷʟʘʥʦ ʟ ʚʠʥʠʢʥʝʥʥʷʤ ʩʫʧʫʪʥʴʦʾ ʛʽʧʦʢʩʽʾ [74], ʨʝʬʨʘʢʪʝʨʥʽʩʪʶ ʩʝʨʮʷ [75, 76], 

ʫʧʦʚʽʣʴʥʝʥʥʷʤ ʧʨʦʚʽʜʥʦʩʪʽ [77], ʪʝʤʧʝʨʘʪʫʨʥʦʶ ʘʩʠʤʝʪʨʽʻʶ [78]. ʉʝʨʝʜ ʽʥʰʠʭ 

ʯʠʥʥʠʢʽʚ ʧʦʨʫʰʝʥʥʷ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʨʠ ʛʣʠʙʦʢʽʡ ʛʽʧʦʪʝʨʤʽʾ ʤʘʻ 

ʟʥʘʯʝʥʥʷ ʟʨʦʩʪʘʶʯʠʡ ʘʮʠʜʦʟ [79], ʪʢʘʥʠʥʥʘ ʛʽʧʦʢʩʽʷ ʽ ʧʦʨʫʰʝʥʥʷ ʤʝʪʘʙʦʣʽʟʤʫ [80, 

81]. 

ɿ ʦʛʣʷʜʫ ʥʘ ʚʘʞʢʽ ʧʦʨʫʰʝʥʥʷ ʚ ʦʨʛʘʥʽʟʤʽ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʛʘʣʴʥʦʾ 

ʛʽʧʦʪʝʨʤʽʾ, ʨʦʙʦʪʘʤʠ ʙʘʛʘʪʴʦʭ ʚʯʝʥʠʭ [82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 

94, 95, 96, 97, 98, 99, 100, 101] ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʯʠʩʣʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʜʘʣʦ 

ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜ ʢʨʘʥʽʦ-ʮʝʨʝʙʨʘʣʴʥʦʾ ʛʽʧʦʪʝʨʤʽʾ (ʂʎɻ), ʷʢʠʡ ʚʦʣʦʜʽʚ 

ʟʥʘʯʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʧʝʨʝʜ ʟʘʛʘʣʴʥʦʶ ʛʽʧʦʪʝʨʤʽʻʶ, ʦʩʢʽʣʴʢʠ ʾʾ ʤʦʞʥʘ ʧʦʨʽʚʥʷʥʦ 

ʣʝʛʢʦ ʟʜʽʡʩʥʶʚʘʪʠ, ʘ ʪʝʤʧʝʨʘʪʫʨʘ ʤʦʟʢʫ ʧʨʠ ʮʴʦʤʫ ʤʝʪʦʜ ̔ ʦʭʦʣʦʜʞʝʥʥʷ 

ʟʥʠʞʫʚʘʣʘʩʷ ʟʘʚʞʜʠ ʰʚʠʜʰʝ, ʥʽʞ ʪʝʤʧʝʨʘʪʫʨʘ ʦʨʛʘʥʽʚ ʛʨʫʜʥʦʾ ʪʘ ʯʝʨʝʚʥʦʾ 

ʧʦʨʦʞʥʠʥʠ. ɿʘ ʨʘʭʫʥʦʢ ʮʴʦʛʦ ʽʩʪʦʪʥʦ ʟʥʠʞʫʻʪʴʩʷ ʩʪʫʧʽʥʴ ʨʠʟʠʢʫ ʚʠʥʠʢʥʝʥʥʷ 

ʧʦʨʫʰʝʥʴ ʟ ʙʦʢʫ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ. ɺʠʚʯʝʥʥʷ ʤʝʪʦʜʫ ʂʎɻ ʜʦʟʚʦʣʠʣʦ 

ʢʣʽʥʽʮʠʩʪʘʤ ʧʝʨʝʢʦʥʘʪʠʩʷ ʚ ʡʦʛʦ ʧʝʨʩʧʝʢʪʠʚʽ ʽ ʧʨʘʢʪʠʯʥʦʾ ʟʥʘʯʫʱʦʩʪʽ [102, 103]. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʛʽʧʦʪʝʨʤʽʾ, ʂʎɻ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʥʘʯʥʦ ʰʚʠʜʰʝ 

ʟʥʠʟʠʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʩʪʨʫʢʪʫʨ ʤʦʟʢʫ, ʥʽʞ «ʷʜʨʘ ʪʽʣʘ», ʽ ʪʘʢʠʤ ʯʠʥʦʤ, ʧʽʜʚʠʱʠʪʠ 

ʾʭ ʩʪʽʡʢʽʩʪʴ ʜʦ ʥʝʩʪʘʯʽ ʢʠʩʥʶ. ʉʘʤʘ ʤʝʪʦʜʠʢʘ ʂʎɻ ʚʠʷʚʠʣʘʩʷ ʪʝʭʥʽʯʥʦ ʧʨʦʩʪʽʰʦʶ 

ʽ ʧʽʜʜʘʻʪʴʩʷ ʫʧʨʘʚʣʽʥʥʶ ʧʨʦʮʝʩʦʤ ʦʭʦʣʦʜʞʝʥʥʷ ʟ ʩʪʘʙʽʣʽʟʘʮʽʻʶ ʪʝʤʧʝʨʘʪʫʨʠ ʪʽʣʘ 

ʥʘ ʧʦʪʨʽʙʥʦʤʫ ʨʽʚʥʽ [104]. ʂʨʽʤ ʪʦʛʦ, ʜʦ ʩʫʪʪʻʚʠʭ ʧʝʨʝʚʘʛ ʂʎɻ ʩʣʽʜ ʚʽʜʥʝʩʪʠ 
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ʙʽʣʴʰ ʰʚʠʜʢʝ ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʥʝʨʚʦʚʠʭ ʮʝʥʪʨʽʚ, ʢʦʥʪʨʦʣʶʶʯʠʭ 

ʪʝʨʤʦʨʝʛʫʣʷʮʽʶ ʽ ʚʝʛʝʪʘʪʠʚʥʽ ʬʫʥʢʮʽʾ, ʦʩʦʙʣʠʚʦ ʚ ʨʘʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʱʦ ʩʧʨʠʷʶʪʴ ʾʭ ʯʘʩʪʢʦʚʦʤʫ ʚʠʤʢʥʝʥʥʶ [105]. 

ʄʝʪʘ ʧʨʠʟʥʘʯʝʥʥʷ ʂʎɻ ï ʩʪʚʦʨʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʜʣʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʪʠʭ ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʠʭ ʦʨʛʘʥʽʚ ʽ ʪʢʘʥʠʥ, ʷʢʽ ʻ ʤʝʥʰ ʩʪʽʡʢʠʤʠ ʜʦ ʥʝʩʪʘʯʽ ʢʠʩʥʶ. 

ʇʨʠ ʮʴʦʤʫ ʩʧʦʩʦʙʽ ʦʭʦʣʦʜʞʝʥʥʷ ʚʧʣʠʚ ʭʦʣʦʜʦʚʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʦʨʛʘʥʽʟʤ ʻ 

ʥʘʙʘʛʘʪʦ ʩʣʘʙʢʽʰʠʤ, ʥʽʞ ʧʨʠ ʟʘʛʘʣʴʥʽʡ ʛʽʧʦʪʝʨʤʽʾ, ʦʩʢʽʣʴʢʠ ʂʎɻ ʚʧʣʠʚʘʻ ʥʘ 

ʤʝʥʰʫ ʧʣʦʱʫ ʨʝʮʝʧʪʦʨʥʠʭ ʧʦʣʽʚ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʙʽʣʴʰ ʟʥʘʯʥʦʛʦ ʟʥʠʞʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʤʦʟʢʫ, ʘ ʪʝʤʧʝʨʘʪʫʨʘ ʢʽʩʣʦʨʦʜʦʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ ʟʘʣʠʰʘʻʪʴʩʷ 

ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʦʶ [106, 107]. ʊʝʤʧʝʨʘʪʫʨʥʠʡ ʛʨʘʜʽʻʥʪ ʤʽʞ ʤʦʟʢʦʤ ʽ ʚʥʫʪʨʽʰʥʽʤʠ 

ʦʨʛʘʥʘʤʠ ʚ 3-5Áʉ ʩʧʨʠʷʻ ʙʽʣʴʰ ʰʚʠʜʢʦʤʫ ʟʥʠʞʝʥʥʶ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʦʙʤʽʥʥʠʭ 

ʧʨʦʮʝʩʽʚ ʽ ʘʢʪʠʚʥʦʩʪʽ ʤʦʟʢʫ ʟ ʚʠʥʠʢʥʝʥʥʷʤ ʦʭʦʨʦʥʥʦʛʦ ʛʘʣʴʤʫʚʘʥʥʷ, ʱʦ ʜʘʻ ʟʤʦʛʫ 

ʟʙʝʨʝʛʪʠ ʘʜʝʢʚʘʪʥ ̔ʫʤʦʚʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʨʛʘʥʽʟʤʫ ʢʠʩʥʝʤ [108]. 

ʈʷʜ ʘʚʪʦʨʽʚ [109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119], ʚʠʚʯʘʶʯʠ 

ʜʽʶ ʂʎɻ ʥʘ ʦʨʛʘʥʽʟʤ ʚʩʪʘʥʦʚʠʣʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʟʤʽʥʠ ʢʠʩʣʦʪʥʦ-ʣʫʞʥʦʛʦ ʙʘʣʘʥʩʫ, 

ʟʙʽʣʴʰʝʥʥʷ ʢʠʩʥʝʚʦʾ ʻʤʥʦʩʪʽ ʢʨʦʚʽ, ʧʽʜʚʠʱʝʥʥʷ ʩʧʦʨʽʜʥʝʥʦʩʪʽ ʆ2 ʜʦ ʛʝʤʦʛʣʦʙʽʥʫ. 

ʆʜʥʘʢ, ʟʙʝʨʝʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʢʠʩʣʦʪʥʦ-ʣʫʞʥʦʛʦ ʙʘʣʘʥʩʫ ʚ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʤʝʞʘʭ 

ʧʨʠ ʧʦʚʝʨʭʥʝʚʦʤʫ ʽ ʧʦʤʽʨʥʦʤʫ ʟʥʠʞʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʪʽʣʘ, ʪʘʢ ʩʘʤʦ ʷʢ ʽ ʬʫʥʢʮʽʡ 

ʽʥʰʠʭ ʩʠʩʪʝʤ, ʤʦʞʣʠʚʦ ʪʽʣʴʢʠ ʚ ʨʘʟʽ ʘʜʝʢʚʘʪʥʦʾ ʘʥʝʩʪʝʟʽʾ. ɯʩʥʫʶʪʴ ʚʽʜʦʤʦʩʪʽ ʧʨʦ 

ʣʽʢʫʚʘʣʴʥʠʡ ʝʬʝʢʪ ʂʎɻ ʧʨʠ ʦʪʨʫʻʥʥʽ ʦʢʠʩʦʤ ʚʫʛʣʝʮʶ, ʧʨʠ ʝʢʟʦʛʝʥʥʠʭ ʽ 

ʝʥʜʦʛʝʥʥʠʭ ʽʥʪʦʢʩʠʢʘʮʽʷʭ, ʧʨʠ ʪʨʘʚʤʘʭ [120], ʫ ʚʠʧʘʜʢʘʭ ʦʪʨʫʻʥʥʷ ʩʥʦʜʽʡʥʠʤʠ 

ʧʨʝʧʘʨʘʪʘʤʠ [121, 122]. 

ɹʫʣʦ ʚʠʷʚʣʝʥʦ [123], ʱʦ ʥʘʡʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʠʡ ʝʬʝʢʪ ʥʘʜʘʻ ʧʦʤʽʨʥʘ 

ʛʽʧʦʪʝʨʤʽʷ ʪʽʣʘ (32ï30Áʉ). ʇʨʠ ʪʘʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʩʧʦʚʽʣʴʥʶʻʪʴʩʷ ʤʝʪʘʙʦʣʽʟʤ 

ʩʝʨʮʝʚʦʛʦ ʤôʷʟʘ, ʘ ʧʦʪʨʝʙʘ ʡʦʛʦ ʫ ʢʠʩʥʽ ʟʥʠʞʫʻʪʴʩʷ ʥʘ ʦʜʥʫ ʪʨʝʪʠʥʫ, ʟʤʝʥʰʫʻʪʴʩʷ 

ʯʘʩʪʦʪʘ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ, ʘʣʝ ʟʨʦʩʪʘʻ ʩʢʦʨʦʯʫʚʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʤʽʦʢʘʨʜʘ. ɺ 

ʫʤʦʚʘʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʦʩʪʨʦʾ ʢʦʨʦʥʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʛʽʧʦʪʝʨʤʽʷ ʚʠʢʣʠʢʘʻ 

ʫʧʦʚʽʣʴʥʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʢʨʦʚʦʪʦʢʫ ʚ ʢʦʨʦʥʘʨʥʠʭ ʩʫʜʠʥʘʭ, ʚʽʜʤʽʯʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ 

ʚʠʪʨʘʪʠ ʪʢʘʥʠʥʘʤʠ ʤʘʢʨʦʝʨʛʽʯʥʠʭ ʩʧʦʣʫʢ [124], ʪʘʢʦʞ ʧʦʧʝʨʝʜʞʘʻʪʴʩʷ ʧʦʷʚʘ 
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ʘʨʠʪʤʽʡ [125], ʟʤʝʥʴʰʫʻʪʴʩʷ ʢʽʥʮʝʚʦ-ʜʽʘʩʪʦʣʽʯʥʠʡ ʪʠʩʢ ʚ ʰʣʫʥʦʯʢʘʭ ʩʝʨʮʷ [126, 

127, 128, 129]. 

ʅʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʜʽʾ ʂʎɻ ʥʘ 

ʤʝʪʘʙʦʣʽʯʥʽ ʪʘ ʬʽʟʽʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ, ʱʦ ʧʨʦʪʽʢʘʶʪʴ ʚ ʪʢʘʥʠʥʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʽ 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʽʡ ʩʠʩʪʝʤ ̔ʚʠʷʚʣʝʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚ ʨʝʘʣʽʟʘʮʽʾ ʚʽʜʧʦʚʽʜʥʦʾ ʨʝʘʢʮʽʾ 

ʦʨʛʘʥʽʟʤʫ ʥʘ ʭʦʣʦʜʦʚʠʡ ʚʧʣʠʚ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʩʥʫʶʯʠʭ ʫʷʚʣʝʥʴ ʧʨʦ ʭʘʨʘʢʪʝʨ ʜʽʾ 

ʂʎɻ ʥʘ ʦʨʛʘʥʽʟʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ʽ ʣʶʜʠʥʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʜʦʢʘʟʠ 

ʤʫʣʴʪʠʬʘʢʪʦʨʥʦʾ ʚʽʜʧʦʚʽʜʽ ʩʠʩʪʝʤ ʘʜʘʧʪʘʮʽʾ ʚ ʫʤʦʚʘʭ ʜʽʾ ʂʎɻ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦʤʫ, 

ʢʣʽʪʠʥʥʦʤʫ ʽ ʟʘʛʘʣʴʥʦʩʠʩʪʝʤʥʦʤʫ ʨʽʚʥʽ [130]. 

ʆʙˇʨʫʥʪʦʚʫʻʪʴʩʷ [131, 132], ʱʦ ʧʝʨʚʠʥʥʠʤ ʧʨʦʷʚʦʤ ʚʽʜʧʦʚʽʜʥʦʾ ʨʝʘʢʮʽʾ 

ʦʨʛʘʥʽʟʤʫ ʥʘ ʚʧʣʠʚ ʂʎɻ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦ-ʢʣʽʪʠʥʥʦʤʫ ʨʽʚʥʽ ʻ ʽʥʜʫʢʦʚʘʥʠʡ ʚʠʢʠʜ 

ʅɸ ʟ ʧʨʝʦʧʪʠʯʥʦʾ ʦʙʣʘʩʪʽ ʛʽʧʦʪʘʣʘʤʫʩʘ ʽ ʫʧʦʚʽʣʴʥʝʥʥʷ ʩʝʢʨʝʮʽʾ ʩʝʨʦʪʦʥʽʥʫ, 

ʧʨʠʯʦʤʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʤʝʜʽʘʪʦʨʽʚ ʚ ʩʪʨʫʢʪʫʨʘʭ ʤʦʟʢʫ ʟʤʽʥʶʻʪʴʩʷ ʚ ʪʽʩʥʽʡ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʦʭʦʣʦʜʞʝʥʥʷ. ʊʘʢ, ʧʨʠ ʟʥʠʞʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʪʽʣʘ ʜʦ 

34Áʉ ʩʝʢʨʝʮʽʷ ʅɸ ʧʽʜʚʠʱʫʻʪʴʩʷ, ʘ ʩʝʨʦʪʦʥʽʥʫ ʧʨʠʛʥʽʯʫʻʪʴʩʷ. ʇʦʜʘʣʴʰʝ 

ʦʭʦʣʦʜʞʝʥʥʷ ʪʚʘʨʠʥ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʪʽʣʘ 32Áʉ ʚʠʢʣʠʢʘʻ ʟʥʠʞʝʥʥʷ ʩʝʢʨʝʮʽʾ ʽ 

ʟʚʦʨʦʪʥʝ ʟʘʭʦʧʣʝʥʥʷ ʅɸ ʽ ʩʝʨʦʪʦʥʽʥʫ ʚ ʢʦʨʽ ʽ ʥʝ ʟʤʽʥʶʻ ʮʽ ʧʨʦʮʝʩʠ ʚ ʛʽʧʦʪʘʣʘʤʫʩʽ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʜʣʷ ʅɸ. ʂʦʥʮʝʥʪʨʘʮʽʷ ʅɸ ʚ ʪʢʘʥʠʥʘʭ ʛʽʧʦʪʘʣʘʤʫʩʘ ʟʥʠʞʫʻʪʴʩʷ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʪʽʣʘ 34Áʉ ʽ ʱʝ ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʧʨʠ 32Áʉ [133, 134, 135, 136, 137]. 

ɺʩʪʘʥʦʚʣʝʥʦ ʬʘʢʪ [138, 139, 140], ʱʦ ʂʎɻ ʚʧʣʠʚʘʻ ʥʘ ʩʪʫʧʽʥʴ ʩʧʦʨʽʜʥʝʥʦʩʪʽ 

ʜʦ ʥʝʡʨʦʤʝʜʽʘʪʦʨʘ ʽ ʢʽʣʴʢʦʩʪʽ ɓ-ʘʜʨʝʥʦʨʝʮʝʧʪʦʨʽʚ ʚ ʤʝʤʙʨʘʥʘʭ ʥʝʡʨʦʩʝʢʨʝʪʦʨʥʠʭ 

ʢʣʽʪʠʥ, ʘ ʪʘʢʦʞ ʟʤʽʥʶʻ ʩʠʩʪʝʤʫ ʮʝʥʪʨʘʣʴʥʦʾ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦʾ ʨʝʛʫʣʷʮʽʾ 

ʤʝʪʘʙʦʣʽʟʤʫ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʚʠʷʚʣʝʥʦ, ʱʦ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʪʽʣʘ 32Áʉ ʥʝ ʟʤʽʥʶʻʪʴʩʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ Ŭ2- ʘʜʨʝʥʦʨʝʮʝʧʪʦʨʽʚ.  

ɸʚʪʦʨʘʤʠ ʦʧʠʩʫʶʪʴʩʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʤʦʣʝʢʫʣʷʨʥʦ-ʢʣʽʪʠʥʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ 

ʩʪʨʫʢʪʫʨʠ ʤʝʤʙʨʘʥ ʽ ʣʦʢʘʣʽʟʦʚʘʥʠʭ ʚ ʥʽʡ ʙʽʣʢʦʚʠʭ ʨʝʮʝʧʪʦʨʽʚ, ʱʦ ʥʘʙʫʚʘʻ 

ʚʝʣʠʢʦʛʦ ʟʥʘʯʝʥʥʷ ʚ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʚʧʣʠʚʫ ʭʦʣʦʜʫ ʥʘ ʥʝʡʨʦʭʠʤʠʯʥʽ ʽ 

ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʽ ʧʝʨʝʙʫʜʦʚʠ ʚ ʦʨʛʘʥʽʟʤʽ.  
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ɺʩʪʘʥʦʚʣʝʥʘ ʤʦʜʫʣʶʶʯʘ ʨʦʣʴ ʥʘʜʧʦʚʽʣʴʥʦʾ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʩʪʨʫʢʪʫʨ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʚ ʫʤʦʚʘʭ ʂʎɻ ʽ ʾʭ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʟ ʥʝʡʨʦʭʽʤʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ. 

ʇʨʠ ʮʴʦʤʫ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʟʤʽʥʘ ʜʟʝʪʘ-ʨʠʪʤʫ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʥʝʨʚʦʚʽʡ ʩʠʩʪʝʤʽ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʠʥʭʨʦʥʥʦ ʟʽ ʟʤʽʥʘʤʠ ʩʝʢʨʝʮʽʾ ʅɸ, ʱʦ ʤʦʞʝ ʚʽʜʦʙʨʘʞʘʪʠ ʩʪʫʧʝʥʴ 

ʨʝʘʢʮʽʾ ʮʝʥʪʨʘʣʴʥʦʾ ʪʝʨʤʦʨʝʛʫʣʷʮʽʾ [141]. 

ʈʽʚʝʥʴ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʜʟʝʪʘ-ʨʠʪʤʫ ʚ ʢʦʨʽ ʽ ʛʽʧʦʪʘʣʘʤʫʩʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʥʘ 

ʪʣʽ ʂʎɻ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʪʘʥ ʪʝʨʤʦʨʝʛʫʣʷʪʦʨʥʠʭ ʮʝʥʪʨʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʦʛʥʦʟʫʚʘʪʠ 

ʽ ʫʧʨʘʚʣʷʪʠ ʧʨʦʛʨʘʤʦʶ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʪʽʣʘ ʪʚʘʨʠʥ ʽ ʣʶʜʝʡ. ʅʘ ʨʽʚʥʽ 

ʪʝʤʧʝʨʘʪʫʨʠ ʪʽʣʘ 32Áʉ ʩʧʦʚʽʣʴʥʶʶʪʴʩʷ ʧʨʦʮʝʩʠ ʝʥʝʨʛʦʫʪʚʦʨʝʥʥʷ ʚ ʤʽʦʢʘʨʜʽ, ʘ ʚ 

ʡʦʛʦ ʪʢʘʥʠʥʘʭ ʜʝʧʦʥʫʶʪʴʩʷ ʢʘʪʝʭʦʣʘʤʽʥʠ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʧʦʜʦʚʞʠʪʠ ʯʘʩ ʥʘʩʪʘʥʥʷ 

ʩʫʙʩʪʨʘʪʥʦʛʦ ʚʠʩʥʘʞʝʥʥʷ ʽ ʟʤʽʥʠ ʬʘʟʠ ʩʝʨʮʝʚʦʛʦ ʮʠʢʣʫ ʙʝʟ ʚʧʣʠʚʫ ʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʡʦʛʦ ʧʦʪʫʞʥʦʩʪʽ [142, 143, 144, 145]. 

ʇʨʝʜʩʪʘʚʣʝʥʽ ʘʚʪʦʨʘʤʠ ʯʠʩʣʝʥʥʽ ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʽʾ 

ʂʎɻ ʥʘ ʤʝʭʘʥʽʟʤʠ ʘʜʘʧʪʘʮʽʾ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʽ ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ 

ʦʨʛʘʥʽʟʤʫ ʪʚʘʨʠʥ ʜʦʚʦʜʷʪʴ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʜʣʷ 

ʧʦʜʘʣʴʰʠʭ ʨʦʟʨʦʙʦʢ ʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʩʧʦʩʦʙʽʚ ʦʭʦʣʦʜʞʝʥʥʷ ʟ ʤʝʪʦʶ 

ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʣʽʢʫʚʘʥʥʷ ʨʷʜʫ ʟʘʭʚʦʨʶʚʘʥʴ, ʦʩʦʙʣʠʚʦ ʫ ʣʶʜʝʡ 

ʧʦʭʠʣʦʛʦ ʚʽʢʫ [146, 147]. 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚ ʤʝʜʠʮʠʥʽ ʫʩʧʽʰʥʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʤʝʪʦʜʠ ʥʝʽʥʚʘʟʠʚʥʦʾ 

ʪʝʨʘʧʽʾ, ʷʢʽ ʧʦʚ'ʷʟʘʥʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʣʘʙʢʠʭ, ʘʣʝ ʨʠʪʤʽʯʥʦ ʦʨʛʘʥʽʟʦʚʘʥʠʭ 

ʩʝʥʩʦʨʥʠʭ ʚʧʣʠʚʽʚ ʬʽʟʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ʢʦʣʠʚʘʣʴʥʦ-ʭʚʠʣʴʦʚʦʾ ʧʨʠʨʦʜʠ [148, 149, 

150, 151, 152, 153]. 

ʈʦʣʴ ʨʝʟʦʥʘʥʩʥʠʭ ʷʚʠʱ ʚ ʧʨʦʮʝʩʽ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ, ʨʝʛʫʣʷʮʽʾ ʘʢʪʠʚʥʦʩʪʽ 

ʘʜʘʧʪʠʚʥʠʭ ʩʠʩʪʝʤ, ʦʩʦʙʣʠʚʦ ʥʝʨʚʦʚʠʭ ʢʣʽʪʠʥ ʽ ʙʽʦʣʦʛʽʯʥʠʭ ʤʝʤʙʨʘʥ ʦʨʛʘʥʽʟʤʫ 

ʚʠʟʥʘʻʪʴʩʷ ʙʘʛʘʪʴʤʘ ʚʯʝʥʠʤʠ [154, 155, 156, 157, 158, 159]. ʇʽʜʙʠʨʘʶʯʠ ʧʝʚʥʠʡ 

ʨʠʪʤ ʧʝʨʽʦʜʠʯʥʠʭ ʚʧʣʠʚʽʚ ʬʽʟʠʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʩʢʦʦʨʜʠʥʦʚʘʥʠʤʠ ʟ ʯʘʩʪʦʪʦʶ 

ʙʽʦʨʠʪʤʽʚ ʦʨʛʘʥʽʟʤʫ, ʤʦʞʥʘ ʩʧʨʦʙʫʚʘʪʠ ʫʧʨʘʚʣʷʪʠ ʬʽʟʽʦʣʦʛʽʯʥʠʤʠ ʨʝʘʢʮʽʷʤʠ 

[160]. ɺʯʝʥʠʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʣʶʜʠʥʠ ʽ ʪʚʘʨʠʥ ʤʘʻ ʤʽʩʮʝ ʦʩʦʙʣʠʚʘ ʯʫʪʣʠʚʽʩʪʴ 

ʜʦ ʥʠʟʴʢʦʯʘʩʪʦʪʥʠʭ ʟʦʚʥʽʰʥʽʭ ʧʝʨʽʦʜʠʯʥʠʭ ʧʦʜʨʘʟʥʠʢʽʚ [161, 162], ʦʩʦʙʣʠʚʦ ʫ 
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ʚʠʧʘʜʢʘʭ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʧʘʨʘʤʝʪʨʽʚ ʬʽʟʠʯʥʦʾ ʩʪʠʤʫʣʷʮʽʾ ʟ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʨʝʛʫʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ [163]. 

ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʨʷʜ ʚʯʝʥʠʭ ʢʨʽʦʙʽʦʣʦʛʽʚ ʦʙʛʨʫʥʪʫʚʘʣʠ [155] ʤʦʞʣʠʚʽʩʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʠʪʤʽʯʥʦʾ ʛʽʧʦʪʝʨʤʽʾ ʷʢ ʤʦʜʫʣʶʶʯʦʛʦ ʬʘʢʪʦʨʫ ʚʧʣʠʚʫ ʜʣʷ ʤʦʞʣʠʚʦʾ 

ʥʦʨʤʘʣʽʟʘʮʽʾ ʧʦʨʫʰʝʥʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʦʨʛʘʥʽʟʤʫ ʰʣʷʭʦʤ ʘʢʪʠʚʘʮʽʾ 

ʚʣʘʩʥʠʭ ʝʥʜʦʛʝʥʥʠʭ ʨʠʪʤʽʚ, ʚʽʜʧʦʚʽʜʥʠʭ ʟʘ ʩʪʘʥ ʛʦʤʝʦʩʪʘʟʫ. 

ʈʠʪʤʽʯʥʽ ʛʽʧʦʪʝʨʤʽʯʥʽ ʚʧʣʠʚʠ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʤʽʥ ʬʫʥʢʮʽʾ 

ʨʝʛʫʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤ ʽ ʩʪʨʫʢʪʫʨʠ ʤʝʤʙʨʘʥ, ʤʦʜʠʬʽʢʘʮʽʾ ʛʝʥʦʤʘ. ʉʣʽʜʦʚʽ ʨʝʘʢʮʽʾ 

ʮʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʚʧʣʠʚʽʚ ʩʧʨʠʷʶʪʴ ʬʦʨʤʫʚʘʥʥʶ ʪʝʨʤʦʨʝʛʫʣʷʪʦʨʥʦʛʦ ʫʤʦʚʥʦʛʦ 

ʨʝʬʣʝʢʩʫ ʽ ʧʽʜʚʠʱʝʥʥʶ ʤʦʞʣʠʚʦʩʪʝʡ ʘʜʘʧʪʘʮʽʾ. ʄʦʞʣʠʚʦ, ʚ ʦʩʥʦʚʽ ʩʣʽʜʦʚʠʭ 

ʨʝʘʢʮʽʡ ʦʨʛʘʥʽʟʤʫ ʧʽʩʣʷ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʚʧʣʠʚʽʚ ʣʝʞʘʪʴ ʤʝʭʘʥʽʟʤʠ çʚʝʛʝʪʘʪʠʚʥʦʾè 

ʧʘʤ'ʷʪʽ, ʱʦ ʫʪʚʦʨʶʻ ʟʚ'ʷʟʢʠ ʥʝ ʪʽʣʴʢʠ ʤʽʞ ʮʝʥʪʨʘʤʠ-ʘʥʘʣʽʟʘʪʦʨʘʤʠ ʽ ʮʝʥʪʨʘʤʠ 

ʝʬʝʢʪʦʨʘʤʠ, ʘ ʡ ʝʣʝʤʝʥʪʘʤʠ ʦʢʨʝʤʠʭ ʩʠʩʪʝʤ, ʪʢʘʥʠʥʥʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʩʫʜʠʥʥʠʤʠ 

ʨʝʘʢʮʽʷʤʠ, ʟʤʽʥʘʤʠ ʛʦʨʤʦʥʘʣʴʥʠʭ ʬʫʥʢʮʽʡ [152, 153, 164, 165]. 

ɿʘʣʝʞʥʦ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʦʚʥʽʰʥʴʦʛʦ ʚʧʣʠʚʫ, ʬʦʨʤʫʻʪʴʩʷ ʩʧʝʮʠʬʽʯʥʘ 

ʩʠʩʪʝʤʥʘ ʧʨʠʩʪʦʩʫʚʘʣʴʥʘ ʨʝʘʢʮʽʷ, ʷʢʘ ʛʦʪʫʻ ʦʨʛʘʥʽʟʤ ʜʦ ʧʦʚʪʦʨʥʦʛʦ ʤʦʞʣʠʚʦʛʦ 

ʚʧʣʠʚʫ, ʨʝʘʣʽʟʫʶʯʠ ʧʨʠ ʮʴʦʤʫ ʩʪʨʫʢʪʫʨʥʽ ʧʝʨʝʙʫʜʦʚʠ  ̔ʟʘʙʝʟʧʝʯʫʶʯʠ ʪʠʤ ʩʘʤʠʤ 

ʤʝʥʰ ʚʠʨʘʞʝʥʝ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʥʘʧʨʫʞʝʥʥʷ ʦʨʛʘʥʽʚ ʽ ʪʢʘʥʠʥ, ʷʢʽ ʙʝʨʫʪʴ ʫ ʮʴʦʤʫ 

ʘʜʘʧʪʠʚʥʦʤʫ ʧʨʦʮʝʩʽ ʙʝʟʧʦʩʝʨʝʜʥʶ ʫʯʘʩʪʴ [166, 167]. 

ʋ ʨʦʙʦʪʘʭ [151, 167], ʧʨʦʚʦʜʠʣʠ ʂʎɻ, ʚʠʟʥʘʯʘʣʠ ʚʤʽʩʪ ɸ ʽ ʅɸ ʚ ʪʢʘʥʠʥʘʭ, ʘ 

ʪʘʢʦʞ ʩʝʢʨʝʮʽʶ ʽ ʧʨʦʥʠʢʥʽʩʪʴ ʛʝʤʘʪʦʝʥʮʝʬʘʣʽʯʥʦʛʦ ʙʘʨôʻʨʫ (ɻɽɹ) ʜʣʷ 

ʥʝʡʨʦʤʝʜʽʘʪʦʨʽʚ ʤʝʪʦʜʦʤ push-pull ʢʘʥʶʣʽ ʚ ʢʦʨʽ ʽ ʛʽʧʦʪʘʣʘʤʫʩ.̔ ʆʜʥʦʨʘʟʦʚʘ ʂʎɻ 

ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʪʽʣʘ 32Áʉ ʧʽʜʚʠʱʫʚʘʣʘ ʩʪʽʡʢʽʩʪʴ ʱʫʨʽʚ ʜʦ ʜʽʾ ʩʫʙʥʫʣʝʚʠʭ 

ʪʝʤʧʝʨʘʪʫʨ (ʪʨʠʚʘʣʝ ʧʣʘʚʘʥʥʷ ʚ ʢʨʠʞʘʥʽʡ ʚʦʜʽ). ɽʬʝʢʪ ʩʪʽʡʢʦʩʪʽ ʥʘʡʙʽʣʴʰ 

ʚʠʨʘʞʝʥʠʡ ʙʫʚ ʯʝʨʝʟ 24 ʛʦʜʠʥʠ ʽ ʟʙʝʨʽʛʘʚʩʷ ʜʦ 48 ʛʦʜʠʥ, ʱʦ, ʥʘ ʜʫʤʢʫ ʘʚʪʦʨʽʚ, 

ʙʫʣʦ ʧʦʚ'ʷʟʘʥʦ ʟ ʝʬʝʢʪʦʤ çʨʝʘʢʮʽʾ ʦʯʽʢʫʚʘʥʥʷè ʧʦʚʪʦʨʥʦʾ ʛʽʧʦʪʝʨʤʽʾ. ʎʷ ʨʝʘʢʮʽʷ 

ʧʦʣʷʛʘʻ ʚ ʬʦʨʤʫʚʘʥʥʽ ʢʦʤʧʣʝʢʩʫ ʫʤʦʚ, ʱʦ ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʯʝʨʝʟ 24 ʛʦʜʠʥʠ 

ʧʽʩʣʷ ʂʎɻ ʟʙʝʨʝʞʝʥʥʷ ʚ ʢʨʦʚʽ ʽ ʛʽʧʦʪʘʣʘʤʫʩʽ ʅɸ ʥʘ ʜʦʩʠʪʴ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ. ʇʽʩʣʷ 

ʧʦʚʪʦʨʥʦʛʦ ʩʝʘʥʩʫ ʂʎɻ ʘʢʪʠʚʥʽʩʪʴ ʥʦʨʘʜʨʝʥʝʨʛʠʯʥʦʾ ʩʠʩʪʝʤʠ ʤʦʟʢʫ ʙʫʣʘ ʧʦʜʽʙʥʘ 
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ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʝʨʰʝ ʦʭʦʣʦʜʞʝʥʥʷ, ʦʜʥʘʢ ʩʠʩʪʝʤʘ ʨʝʘʛʫʚʘʣʘ ʙʽʣʴʰ ʝʢʦʥʦʤʥʦ ʽ 

ʩʧʝʮʠʬʽʯʥʦ. 

ɿʘʩʪʦʩʦʚʫʶʯʠ ʧʦʚʪʦʨʥʫ ʂʎɻ, ʘʚʪʦʨʘʤ ʚʜʘʣʦʩʷ ʟʙʽʣʴʰʠʪʠ ʭʦʣʦʜʦʚʫ 

ʩʪʽʡʢʽʩʪʴ ʦʨʛʘʥʽʟʤʫ ʧʨʠ ʧʣʘʚʘʥʥʽ ʚ ʭʦʣʦʜʥʽʡ ʚʦʜʽ ʥʘ 75% ʱʦ, ʤʦʞʣʠʚʦ, ʧʦʚ'ʷʟʘʥʦ ʟ 

ʧʽʜʚʠʱʝʥʥʷʤ ʧʨʦʥʠʢʥʦʩʪʽ ɻɽɹ ʜʣʷ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ. ʇʨʦʥʠʢʥʽʩʪʴ 

ɻɽɹ ʤʘʣʘ ʧʝʨʽʦʜʠʯʥʠʡ ʭʘʨʘʢʪʝʨ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʧʨʠʧʫʩʪʠʪʠ ʥʘʷʚʥʽʩʪʴ ʫ 

ʛʦʤʝʦʩʪʘʪʠʯʥʠʭ ʤʝʭʘʥʽʟʤʘʭ ɻɽɹ, ʽʩʪʦʪʥʠʭ ʨʝʟʦʥʘʥʩʥʠʭ ʷʚʠʱ ʥʘ ʯʘʩʪʦʪʘʭ 

ʧʦʚʽʣʴʥʦʾ ʙʽʦʝʣʝʢʪʨʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʤʦʟʢʫ. ʇʨʠ ʮʴʦʤʫ ʚʽʜʙʫʚʘʣʦʩʷ ʫʧʦʚʽʣʴʥʝʥʥʷ 

ʰʚʠʜʢʦʩʪʽ ʦʭʦʣʦʜʞʝʥʥʷ ʦʨʛʘʥʽʟʤʫ ʥʘ ʪʣʽ ʧʽʜʚʠʱʝʥʥʷ ʬʫʥʢʮʽʾ ʢʦʛʝʨʝʥʪʥʦʩʪʽ ʽ 

ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʩʝʢʫʥʜʥʦʛʦ ʨʠʪʤʫ ʚ ʛʽʧʦʪʘʣʘʤʫʩʽ ʽ ʩʝʥʩʦʤʦʪʦʨʥʠʭ ʜʽʣʷʥʢʘʭ ʢʦʨʠ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. ɺ ʮʝʡ ʞʝ ʯʘʩ ʚ 2-3 ʨʘʟʠ ʟʙʽʣʴʰʫʚʘʣʘʩʷ ʧʨʦʥʠʢʥʽʩʪʴ ɻɽɹ ʜʣʷ ʅɸ. 

ɿʤʽʥʠ ʧʨʦʥʠʢʥʦʩʪʽ ɻɽɹ ʤʘʣʠ ʟʚʦʨʦʪʥʽʡ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ. ɸʚʪʦʨʠ ʨʦʙʣʷʪʴ 

ʚʠʩʥʦʚʦʢ, ʱʦ ʷʢ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʠʡ ʪʘʢ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ çʩʣʽʜè ʧʦʚʪʦʨʥʠʭ 

ʭʦʣʦʜʦʚʠʭ ʚʧʣʠʚʽʚ ʥʝʦʙʭʽʜʥʦ ʰʫʢʘʪʠ ʚ ʪʝʨʤʦʨʝʛʫʣʷʪʦʨʥʠʭ ʮʝʥʪʨʘʭ ʛʽʧʦʪʘʣʘʤʫʩʘ. 

ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʧʦʚʪʦʨʥʦʾ ʂʎɻ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʦʜʥʦʨʘʟʦʚʠʤ 

ʦʭʦʣʦʜʞʝʥʥʷʤ, ʧʨʠ ʨʝʢʪʘʣʴʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ 32Áʉ ʙʽʣʴʰ ʽʩʪʦʪʥʦ ʧʽʜʚʠʱʫʻʪʴʩʷ 

ʧʨʦʩʪʦʨʦʚʘ ʩʠʥʭʨʦʥʽʟʘʮʽʷ ʩʝʢʫʥʜʥʠʭ ʙʽʦʨʠʪʤʽʚ, ʩʠʥʭʨʦʥʥʦ ʟ ʧʽʜʚʠʱʝʥʥʷʤ 

ʧʨʦʥʠʢʥʦʩʪʽ ɻɽɹ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʮʠʭ ʧʨʦʮʝʩʽʚ [167, 168]. ʇʨʦ 

ʚʘʞʣʠʚʫ ʨʦʣʴ ʘʢʪʠʚʘʮʽʾ ʧʨʦʥʠʢʥʦʩʪʽ ɻɽɹ ʚ ʧʨʦʮʝʩʘʭ ʦʭʦʣʦʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ 

ʝʢʩʧʝʨʠʤʝʥʪʠ ʟ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʅɸ ʥʘ ʯʘʩʪʦʪʫ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ (ʏʉʉ) ʧʽʩʣʷ 

ʡʦʛʦ ʚʚʝʜʝʥʥʷ ʪʚʘʨʠʥʘʤ [169]. 

ɺʽʜʦʤʦ, ʱʦ ʅɸ ʽ ɸ ʚʦʣʦʜʽʶʪʴ ʨʽʟʥʠʤʠ ʜʽʷʤʠ ʧʨʠ ʮʝʥʪʨʘʣʴʥʦʤʫ ʽ 

ʧʝʨʠʬʝʨʠʯʥʦʤʫ ʚʚʝʜʝʥʥʽ. ɺʚʝʜʝʥʥʷ ʾʭ ʫ ʢʨʦʚ'ʷʥʝ ʨʫʩʣʦ ʚʠʢʣʠʢʘʻ ʧʽʜʚʠʱʝʥʥʷ 

ʏʉʉ, ʘ ʚʚʝʜʝʥʥʷ ʚ ʛʽʧʦʪʘʣʘʤʫʩ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʏʉʉ. ʇʝʨʠʬʝʨʠʯʥʝ 

ʚʚʝʜʝʥʥʷ ʥʝʡʨʦʤʝʜʽʘʪʦʨʽʚ ʥʘ ʪʣʽ ʂʎɻ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʪʽʣʘ 32Áʉ ʚʠʢʣʠʢʘʣʦ 

ʟʥʠʞʝʥʥʷ ʏʉʉ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʦ ʟ ʧʨʦʥʠʢʥʝʥʥʷʤ ʚ ʫʤʦʚʘʭ ʛʽʧʦʪʝʨʤʽʾ 

ʢʘʪʝʭʦʣʘʤʽʥʽʚ ʚ ʛʽʧʦʪʘʣʘʤʫʩ, ʜʝ ʚʦʥʠ ʥʘʜʘʶʪʴ ʧʘʨʘʩʠʤʧʘʪʠʯʥʠʡ ʚʧʣʠʚ ʥʘ 

ʥʝʡʨʦʨʝʛʫʣʷʪʦʨʥʽ ʮʝʥʪʨʠ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ. ʇʨʦ ʮʝ ʩʚʽʜʯʘʪʴ ʪʘʢʦʞ ʽ 

ʟʤʽʥʠ ʜʠʥʘʤʽʯʥʦʛʦ ʨʷʜʫ ʢʘʨʜʽʦʽʥʪʝʨʚʘʣʽʚ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʨʽʟʥʽ ʬʦʨʤʠ ʧʨʦʮʝʩʽʚ 
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ʨʝʛʫʣʷʮʽʾ. ʅʘ ʜʫʤʢʫ ʘʚʪʦʨʽʚ ʥʝʡʨʦʤʝʜʽʘʪʦʨ, ʱʦ ʧʨʦʥʠʢ ʯʝʨʝʟ ɻɽɹ ʚ ʤʦʟʦʢ 

ʟʘʭʦʧʣʶʻʪʴʩʷ ʟʘʢʽʥʯʝʥʥʷʤʠ ʥʝʡʨʦʥʽʚ, ʩʝʢʨʝʪʫʻʪʴʩʷ ʚ ʩʠʥʘʧʪʠʯʥʫ ʱʽʣʠʥʫ ʽ, 

ʚʟʘʻʤʦʜʽʶʯʠ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʨʝʮʝʧʪʦʨʘʤʠ, ʘʢʪʠʚʫʻ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʤʦʟʢʫ. 

ʆʭʦʣʦʜʞʝʥʥʷ ʪʚʘʨʠʥ ʜʦ 32Áʉ ʙʽʣʴʰʝ, ʥʽʞ ʚ 2 ʨʘʟʠ ʧʽʜʚʠʱʫʻ ʧʨʦʥʠʢʥʽʩʪʴ 

ɻɽɹ ʜʣʷ ʅɸ ʽ ɸ, ʷʢʽ ʧʨʠ ʥʦʨʤʦʪʝʨʤʽʾ, ʧʦʚʝʨʭʥʝʚʦʾ ʘʙʦ ʛʣʠʙʦʢʦʾ ʛʽʧʦʪʝʨʤʽʾ ʚ ʤʦʟʦʢ 

ʥʝ ʧʨʦʥʠʢʘʶʪʴ [148, 170, 171, 172 173]. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ 45 ʽ 65- ʡ̔ ʭʚʠʣʠʥʽ 

ʭʦʣʦʜʦʚʦʛʦ ʚʧʣʠʚʫ ʧʨʠ ʩʠʩʪʝʤʥʦʤʫ ʚʚʝʜʝʥʥʽ ʅɸ, ʦʩʪʘʥʥʽʡ ʥʝ ʧʽʜʚʠʱʫʻ, ʘ ʟʥʠʞʫʻ 

ʏʉʉ, ʘ ʘʮʝʪʠʣʭʦʣʽʥ ʥʝ ʟʥʠʞʫʻ, ʘ ʧʨʠʩʢʦʨʶʻ ʏʉʉ. ɺʦʯʝʚʠʜʴ, ʧʨʦʮʝʩʠ, ʱʦ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʥʠʢʥʦʩʪʽ ɻɽɹ ʜʣʷ ʅɸ ʽ ʘʮʝʪʠʣʭʦʣʽʥʫ, ʨʦʟʥʝʩʝʥʽ ʚ 

ʯʘʩʽ ʽ ʧʨʦʩʪʦʨʽ. ʌʽʟʽʦʣʦʛʽʯʥʘ ʜʦʮʽʣʴʥʽʩʪʴ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʧʨʠ ʂʎɻ ʧʦʣʷʛʘʻ ʚ 

ʧʽʜʪʨʠʤʮʽ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʦʩʠʣʝʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʜʦʤʽʥʫʶʯʠʭ 

ʥʝʡʨʦʪʨʘʥʩʤʽʪʝʨʥʠʭ ʧʨʦʮʝʩʽʚ ʦʭʦʣʦʜʞʝʥʦʛʦ ʤʦʟʢʫ [174, 175]. 

ʋ ʨʘʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʠʪʤʽʯʥʠʭ ʛʽʧʦʪʝʨʤʽʯʥʠʭ ʚʧʣʠʚʽʚ (ʈɻɺ) ʫ ʪʚʘʨʠʥ ʯʝʨʝʟ 

2 ʛʦʜʠʥʠ ʧʽʩʣʷ ʚʥʫʪʨʽʰʥʴʦʯʝʨʝʚʥʦʛʦ ʚʚʝʜʝʥʥʷ ʅɸ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʪʫʧʦʚʝ 

ʟʥʠʞʝʥʥʷ ʏʉʉ, ʧʦʯʠʥʘʶʯʠ ʟ 30-40 ʭʚʠʣʠʥʠ, ʷʢʝ ʜʦ 120 ʭʚʠʣʠʥʠ ʩʪʘʥʦʚʠʪʴ 70% 

ʚʽʜ ʚʠʭʽʜʥʦʾ. ʋ ʪʦʡ ʞʝ ʯʘʩ, ʫ ʚʩʽʭ ʪʚʘʨʠʥ, ʷʢʠʤ ʥʝ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʈɻɺ, ʚ 100% 

ʚʠʧʘʜʢʽʚ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʙʽʣʴʰʝʥʥʷ ʏʉʉ. ʈɻɺ, ʙʫʜʫʯʠ ʩʝʥʩʦʨʥʠʤ ʧʦʜʨʘʟʥʠʢʦʤ, 

ʦʙʫʤʦʚʣʶʶʪʴ ʘʢʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʮʝʥʪʨʠ ʪʝʨʤʦʨʝʛʫʣʷʮʽʾ [14, 15]. ʅʘ ʜʫʤʢʫ 

ʘʚʪʦʨʽʚ, ʈɻɺ ʟʙʫʜʞʫʶʪʴ ʣʽʤʙʽʢʦʛʽʧʦʪʘʣʘʤʽʯʥ ̔ ʩʪʨʫʢʪʫʨʠ ʤʦʟʢʫ. ɿʙʽʣʴʰʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʧʨʦʮʝʜʫʨ ʈɻɺ ʘʢʪʠʚʫʻ ʩʠʥʘʧʩʠ, ʩʪʚʦʨʶʶʯʠ ʥʘ ʧʦʩʪʩʠʥʘʧʪʠʯʥʠʭ 

ʤʝʤʙʨʘʥʘʭ ʩʪʘʥ ʜʝʧʦʣʷʨʠʟʘʮʽʾ. ɺʽʨʦʛʽʜʥʦ, ʯʘʩʪʦʪʘ ʭʦʣʦʜʦʚʠʭ ʚʧʣʠʚʽʚ, ʚʽʜʧʦʚʽʜʥʘ 

ʧʦʚʽʣʴʥʦʤʫ ʝʥʜʦʛʝʥʥʦʤʫ ʨʠʪʤʫ, ʚʧʣʠʚʘʻ ʥʘ ʨʝʟʦʥʘʥʩʥʠʡ ʝʬʝʢʪ ʧʨʦʥʠʢʥʽʩʪʽ ɻɽɹ. 

ʉʠʥʝʨʛʽʟʤ ʘʢʪʠʚʥʦʩʪʽ ʨʷʜʫ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ ʩʪʚʦʨʶʻ ʧʝʚʥʠʡ ʩʪʘʥ ʤʦʟʢʫ, 

ʱʦ ʧʽʜʚʠʱʫʻ ʘʢʪʠʚʥʽʩʪʴ ʧʦʚʽʣʴʥʦʾ ʢʝʨʫʶʯʦʾ ʩʠʩʪʝʤʠ ʤʦʟʢʫ, ʪʘʢʠʤ ʯʠʥʦʤ 

ʚʧʣʠʚʘʶʯʠ ʥʘ ʮʝʥʪʨʠ ʪʝʨʤʦʨʝʛʫʣʷʮʽʾ, ʷʢʽ ʟʙʽʣʴʰʫʶʪʴ ʭʦʣʦʜʦʚʫ ʩʪʽʡʢʽʩʪʴ 

ʦʨʛʘʥʽʟʤʫ, ʪʘ ʬʦʨʤʫʶʪʴ ʩʧʝʮʽʘʣʽʟʦʚʘʥʫ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʩʠʩʪʝʤʫ ï çʚʝʛʝʪʘʪʠʚʥʫ 

ʪʝʨʤʦʨʝʛʫʣʷʪʦʨʥʫ ʧʘʤ'ʷʪʴè. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʜʘʣʦʩʷ ʜʦʚʝʩʪʠ, ʱʦ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʨʘʜʠʮʽʡʥʦʛʦ ʤʝʪʦʜʫ 

ʂʎɻ, ʢʦʣʠ ʥʘ ʪʣʽ ʙʣʦʢʘʜʠ ʮʝʥʪʨʽʚ ʪʝʨʤʦʨʝʛʫʣʷʮʽʾ ʟʥʠʞʫʻʪʴʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʪʽʣʘ, 
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ʤʝʪʦʜ ʈɻɺ ʥʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʪʽʣʘ ʙʽʣʴʰʝ, ʥʽʞ ʥʘ 1-2Áʉ, ʚ 

ʪʦʡ ʞʝ ʯʘʩ ʚʠʢʣʠʢʘʶʯʠ ʟʤʽʥʠ ʧʨʦʥʠʢʥʦʩʪʽ ɻɽɹ ʟ ʧʝʨʰʠʭ ʭʚʠʣʠʥ ʚʧʣʠʚʫ. ʄʝʪʦʜ 

ʈɻɺ ʥʝ ʚʠʤʘʛʘʻ ʥʝʡʨʦʚʝʛʝʪʘʪʠʚʥʦʾ ʙʣʦʢʘʜʠ ʽ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʛʘʣʴʤʫʚʘʥʥʷ 

ʪʝʨʤʦʨʝʛʫʣʷʪʦʨʥʠʭ ʨʝʘʢʮʽʡ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʘʥʠʭ, ʧʨʠʩʚʷʯʝʥʠʡ ʤʝʭʘʥʽʟʤʘʤ ʜʽʾ 

ʨʠʪʤʽʯʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʥʘ ʦʨʛʘʥʽʟʤ ʪʚʘʨʠʥ, ʧʦʢʘʟʫʻ, ʱʦ ʚʽʜ ʨʽʚʥʷ ʧʨʦʥʠʢʥʦʩʪʽ 

ɻɽɹ ʟʘʣʝʞʘʪʴ ʘʜʘʧʪʠʚʥʽ ʨʝʘʢʮʽʾ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʽ ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʪʨʠʛʛʝʨʥʫ ʨʦʣʴ ʧʽʜʚʠʱʝʥʦʾ ʧʨʦʥʠʢʥʦʩʪʽ ɻɽɹ ʜʣʷ ʥʝʡʨʦʤʝʜʽʘʪʦʨʽʚ. ɺ 

ʩʚʦʶ ʯʝʨʛʫ, ʬʫʥʢʮʽʷ ɻɽɹ ʟʘʣʝʞʠʪʴ ʚʽʜ ʘʜʘʧʪʠʚʥʠʭ ʨʝʘʢʮʽʡ ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ ʽ 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ʽ ʧʽʜʢʦʥʪʨʦʣʴʥʘ ʾʤ. ʂʨʽʤ ʪʦʛʦ, ʈɻɺ ʽʩʪʦʪʥʦ ʟʤʽʥʶʪ ɹ

ʚʟʘʻʤʦʚʽʜʥʦʩʠʥʠ ʮʝʥʪʨʘʣʴʥʠʭ ʽ ʧʝʨʠʬʝʨʠʯʥʠʭ ʢʦʥʪʫʨʽʚ ʨʝʛʫʣʷʮʽʾ, ʧʨʠ ʮʴʦʤʫ 

ʟʤʽʥʶʻʪʴʩʷ ʟʥʘʢ ʭʨʦʥʦʪʨʦʧʥʦʛʦ ʝʬʝʢʪʫ ʢʘʪʝʭʦʣʘʤʽʥʽʚ, ʥʦʨʤʘʣʽʟʫʻʪʴʩʷ ʩʠʤʧʘʪʦ-

ʧʘʨʘʩʠʤʧʘʪʠʯʥʠʡ ʙʘʣʘʥʩ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʚʽʜʥʦʚʣʶʚʘʪʠ 

ʬʽʟʽʦʣʦʛʽʯʥʫ ʨʠʪʤʽʢʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ɻɽɹ ʽ ʧʦʨʫʰʝʥʠʡ ʛʦʤʝʦʩʪʘʟ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʥʘʚʝʜʝʥʠʭ ʜʘʥʠʭ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʥʦʚʠʡ ʧʽʜʭʽʜ ʜʦ ʚʠʨʽʰʝʥʥʷ ʥʘʫʢʦʚʦʾ ʟʘʜʘʯʽ ʷʢʘ ʩʪʦʩʫʻʪʴʩʷ ʢʦʨʝʢʮʽʾ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʽ ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʤʦʣʦʜʠʭ 

ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʧʨʠ ʩʪʨʝʩ ʽʥʜʫʢʦʚʘʥʽʡ ʛʽʧʝʨʪʝʥʟʽʾ ʟʘʚʜʷʢʠ ʩʪʠʤʫʣʷʮʽʾ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ɻɽɹ ʧʨʠ ʨʠʪʤʽʯʥʠʭ ʭʦʣʦʜʦʚʠʭ ʚʧʣʠʚʘʭ [14, 176]. 

ɼʠʥʘʤʽʢʘ ʧʨʦʥʠʢʥʦʩʪʽ ɻɽɹ ʫ ʱʫʨʽʚ, ʷʢʽ ʧʝʨʝʥʝʩʣʠ ʪʨʠʚʘʣʠʡ ʝʤʦʮʽʡʥʦ-

ʙʦʣʴʦʚʠʡ ʩʪʨʝʩ, ʧʽʩʣʷ ʈɻɺ ʚʽʜʥʦʚʣʶʚʘʣʘʩʴ. ʋ ʛʽʧʝʨʪʝʥʟʠʚʥʠʭ ʪʚʘʨʠʥ 

ʥʦʨʤʘʣʽʟʫʚʘʚʩʷ ʘʨʪʝʨʽʘʣʴʥʠʡ ʪʠʩʢ ʪʘ ʩʧʝʢʪʨʘʣʴʥʦ-ʢʦʨʝʣʷʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʜʠʥʘʤʽʯʥʦʛʦ ʨʷʜʫ ʢʘʨʜʽʦʽʥʪʝʨʚʘʣʽʚ ʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʤʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʪʘʥ 

ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʾ ʨʝʛʫʣʷʮʽʾ. 

ɺʽʜʦʤʦ, ʱʦ ʜʠʩʮʠʨʢʫʣʷʪʦʨʥʘ ʝʥʮʝʬʘʣʦʧʘʪʽʷ ʚʠʥʠʢʘʻ ʚʥʘʩʣʽʜʦʢ ʭʨʦʥʽʯʥʦʾ 

ʧʨʦʛʨʝʩʫʶʯʦʾ ʬʦʨʤʠ ʮʝʨʝʙʨʘʣʴʥʦʾ ʧʘʪʦʣʦʛʽʾ. ɽʪʽʦʣʦʛʽʯʥʠʤ ʬʘʢʪʦʨʦʤ ʾʾ ʨʦʟʚʠʪʢʫ  ̒

ʛʽʧʝʨʪʦʥʽʯʥʘ ʭʚʦʨʦʙʘ, ʷʢʘ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʮʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʠʤʠ ʨʦʟʣʘʜʘʤʠ. 

ʊʦʤʫ ʚ ʧʦʜʘʣʴʰʦʤʫ ʘʚʪʦʨʘʤʠ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʚʯʝʥʥʷ ʜʽʾ 

ʨʠʪʤʽʯʥʠʭ ʭʦʣʦʜʦʚʠʭ ʚʧʣʠʚʽʚ ʽ ʢʣʽʪʠʥʥʦʾ ʪʝʨʘʧʽʾ ʥʘ ʦʨʛʘʥʽʟʤ ʩʧʦʥʪʘʥʥʦ 
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ʛʽʧʝʨʪʝʥʟʠʚʥʠʭ ʱʫʨʽʚ ʣʽʥʽʾ SHR, ʷʢʽ ʻ ʘʜʝʢʚʘʪʥʦʶ ʤʦʜʝʣʣʶ ʜʠʩʮʠʨʢʫʣʷʪʦʨʥʦʾ 

ʝʥʮʝʬʘʣʦʧʘʪʽʾ [177, 178, 179]. ʈʠʪʤʽʯʥʫ ʢʨʘʥʽʦʮʝʨʝʙʨʘʣʴʥʫ̫  ʛʽʧʦʪʝʨʤʽ ʁ(ʨʂʎɻ) 

ʟʜʽʡʩʥʶʚʘʣʠ ʰʣʷʭʦʤ ʚʧʣʠʚʫ ʧʝʨʝʨʠʚʯʘʩʪʦʛʦ ʧʦʪʦʢʫ ʭʦʣʦʜʥʦʛʦ ʧʦʚʽʪʨʷ (å4-6Áʉ) 

ʥʘ ʟʦʚʥʽʰʥʽ ʧʦʢʨʠʚʠ ʛʦʣʦʚʠ. 

ɹʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʫ ʱʫʨʽʚ ʟ ʛʽʧʝʨʪʝʥʟʠʚʥʦʶ ʪʘ ʟʤʽʰʘʥʦʶ ʬʦʨʤʘʤʠ 

ʜʠʩʮʠʨʢʫʣʷʪʦʨʥʦʾ ʝʥʮʝʬʘʣʦʧʘʪʽʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʂʎɻ, ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ 

ʷʜʨʦʚʤʽʩʥʠʭ ʢʣʽʪʠʥ ʢʦʨʜʦʚʦʾ ʢʨʦʚʽ ʽ ʾʭ ʧʦʻʜʥʘʥʥʷ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʟʤʝʥʰʝʥʥʷ 

ʧʨʦʷʚʽʚ ʽʰʝʤʽʾ ʤʦʟʢʫ ʟʘ ʨʘʭʫʥʦʢ ʟʥʠʞʝʥʥʷ ʥʝʡʨʦʛʣʽʘʣʴʥʦʛʦ ʽʥʜʝʢʩʫ ʪʘ ʟʙʽʣʴʰʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʬʫʥʢʮʽʦʥʫʶʯʠʭ ʢʘʧʽʣʷʨʽʚ, ʘ ʪʘʢʦʞ ʧʦʷʚʠ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ 

ʧʦʣʽʧʰʝʥʥʷ ʢʨʦʚʦʦʙʽʛʫ. ʉʧʦʩʪʝʨʽʛʘʣʘʩʴ ʨʝʛʝʥʝʨʘʮʽʷ ʥʝʡʨʦʢʣʽʪʠʥ, ʩʪʠʤʫʣʷʮʽʷ 

ʘʥʛʽʦʛʝʥʝʟʫ, ʟʥʠʞʝʥʥʷ ʧʨʦʷʚʽʚ ʜʠʩʪʨʦʬʽʯʥʠʭ, ʜʝʩʪʨʫʢʪʠʚʥʠʭ ʽ ʧʘʪʦʣʦʛʽʯʥʦ 

ʟʤʽʥʝʥʠʭ ʢʦʤʧʝʥʩʘʪʦʨʥʦ-ʘʜʘʧʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʪʢʘʥʠʥʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʱʦ 

ʩʧʨʠʷʣʦ ʚʽʜʥʦʚʣʝʥʥʶ ʡʦʛʦ ʤʽʢʨʦʛʝʤʦʮʠʨʢʫʣʷʮʽʾ ʪʘ ʮʠʪʦʘʨʭʽʪʝʢʪʦʥʽʢʠ. ʂʨʽʤ ʪʦʛʦ, 

ʫ ʩʧʦʥʪʘʥʥʦ ʛʽʧʝʨʪʝʥʟʠʚʥʠʭ ʪʚʘʨʠʥ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʬʦʨʤʠ ʜʠʩʮʠʨʢʫʣʷʪʦʨʥʦʾ 

ʝʥʮʝʬʘʣʦʧʘʪʽʾ, ʧʦʻʜʥʘʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʂʎɻ ʽ ʢʗɺʂ ʂʂ ʩʧʨʠʷʣʦ ʟʥʠʞʝʥʥʶ 

ʧʦʢʘʟʥʠʢʽʚ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ, ʘʢʪʠʚʘʮʽʾ ʚʠʱʠʭ ʚʝʛʝʪʘʪʠʚʥʠʭ ʮʝʥʪʨʽʚ 

ʘʚʪʦʥʦʤʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʻ ʥʘʡʙʽʣʴʰ ʨʦʟʚʠʥʝʥʠʤ ʽ ʰʚʠʜʢʠʤ ʰʣʷʭʦʤ 

ʨʝʘʣʽʟʘʮʽʾ ʝʬʝʢʪʽʚ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʾ ʨʝʛʫʣʷʮʽʾ, ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʴ ʢʦʨʝʢʮʽʻʶ 

ʢʦʛʥʽʪʠʚʥʠʭ ʬʫʥʢʮʽʡ ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʚʠʱʝʥʥʷ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʾ ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʽ 

ʧʨʦʩʪʦʨʦʚʦʾ ʦʨʽʻʥʪʘʮʽʾ. 

 

1.2. ʈʠʪʤʽʯʥʽ ʝʢʩʪʨʝʤʘʣʴʥʽ ʭʦʣʦʜʦʚʽ ʚʧʣʠʚʠ ʷʢ ʨʽʟʥʦʚʠʜ ʰʪʫʯʥʦʛʦ 

ʦʭʦʣʦʜʞʝʥʥʷ. ʄʝʭʘʥʽʟʤʠ ʜʽʾ ʝʢʩʪʨʝʤʘʣʴʥʦ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨ (-120ʦʉ ï -

180ʦʉ) ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ ʽ ʪʚʘʨʠʥ  

 

ɿ ʥʘʡʜʘʚʥʽʰʠʭ ʚʨʝʤʝʥ ʚʽʜʦʤʦ, ʱʦ ʧʨʠ ʦʙʣʠʚʘʥʥʽ ʭʦʣʦʜʥʦʶ ʚʦʜʦʶ, ʦʩʦʙʣʠʚʦ 

ʧʽʩʣʷ ʧʘʨʥʠʭ ʧʨʦʮʝʜʫʨ, ʟ'ʷʚʣʷʻʪʴʩʷ ʚʽʜʯʫʪʪʷ ʧʨʠʧʣʠʚʫ ʪʝʧʣʘ. ɸʥʘʣʦʛʽʯʥʦ ʣʦʢʘʣʴʥʝ 

ʦʭʦʣʦʜʞʝʥʥʷ ʪʢʘʥʠʥ ʟʘ ʜʦʧʦʤʦʛʦʶ ʭʣʦʨʝʪʠʣʫ ʚʠʢʣʠʢʘʻ ʟʥʝʙʦʣʶʚʘʥʥʷ. ɺ ʮʠʭ 

ʫʤʦʚʘʭ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʽʚʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, ʩʝʨʮʝ ʟʜʘʪʥʝ ʟʥʘʯʥʦ ʟʙʽʣʴʰʫʚʘʪʠ ʩʚʦʶ 
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ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʧʦʪʫʞʥʽʩʪʴ. ʋ ʪʦʡ ʞʝ ʯʘʩ ʧʨʠ ʥʘʜʤʽʨʥʠʭ ʢʫʧʘʥʥʷʭ ʚ ʭʦʣʦʜʥʽʡ ʚʦʜʽ 

ʫ ʣʶʜʝʡ ʟ'ʷʚʣʷʻʪʴʩʷ ʦʟʥʦʙ, ʧʦʨʫʰʝʥʥʷ ʜʠʭʘʥʥʷ, ʩʝʨʮʝʙʠʪʪʷ, ʟʘʧʘʤʦʨʦʯʝʥʥʷ ʽ 

ʚʪʨʘʪʘ ʩʚʽʜʦʤʦʩʪʽ. ʍʦʣʦʜʫ ʧʨʠʪʘʤʘʥʥʘ ʩʧʝʮʠʬʽʯʥʘ ʽ ʥʝʩʧʝʮʠʬʽʯʥʘ ʜʽʷ ʥʘ ʦʨʛʘʥʽʟʤ, 

ʱʦ ʧʨʠ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʽ ʜʘʻ ʟʤʦʛʫ ʦʪʨʠʤʘʪʠ ʢʦʨʠʩʥʠʡ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʨʝʟʫʣʴʪʘʪ ʫ 

ʚʠʛʣʷʜʽ ʟʥʝʙʦʣʶʚʘʥʥʷ, ʟʥʷʪʪʷ ʟʘʧʘʣʴʥʠʭ ʨʝʘʢʮʽʡ, ʚʽʜʥʦʚʣʝʥʥʷ ʙʘʜʴʦʨʦʩʪʽ ʜʫʭʫ 

[25, 146]. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʫ ʩʚʽʪʽ ʽʩʪʦʪʥʦ ʧʽʜʚʠʱʠʚʩʷ ʽʥʪʝʨʝʩ ʣʽʢʘʨʽʚ ʽ ʙʽʦʣʦʛʽʚ ʜʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʜʥʽʟʢʽʭ ʪʝʤʧʝʨʘʪʫʨ ʚ ʤʝʜʠʮʠʥʽ ʪʘ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ [180].  

ʂʨʽʦʪʝʨʘʧʽʷ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʜʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʽʜ ï80 ʜʦ 

ï160Áʉ ʧʨʦʪʷʛʦʤ ʚʽʜ 30 ʩʝʢʫʥʜ ʜʦ 4 ʭʚʠʣʠʥ ʥʘ ʚʩʶ ʧʦʚʝʨʭʥʶ ʪʽʣʘ ʣʶʜʠʥʠ, ʚʧʝʨʰʝ 

ʙʫʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʷʧʦʥʩʴʢʠʤ ʣʽʢʘʨʝʤ ʊ. ʗʤʘʫʯʠ ʚ 70-ʪʽ ʨʦʢʠ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ 

ʥʘ ʤʽʞʥʘʨʦʜʥʦʤʫ ʨʝʚʤʘʪʦʣʦʛʠʯʥʦʤʫ ʢʦʥʛʨʝʩʽ ʫ ɺʽʩʙʘʜʝʥʽ [180]. ɺʽʥ ʧʦʚʽʜʦʤʠʚ 

ʧʨʦ ʨʝʟʫʣʴʪʘʪʠ ʫʩʧʽʰʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʨʝʚʤʘʪʦʾʜʥʠʭ ʧʦʣʽʘʨʪʨʠʪʽʚ ʚ ʫʤʦʚʘʭ 

ʢʨʽʦʢʘʤʝʨʠ ʟ ʩʫʭʠʤ ʧʦʚʽʪʨʷʤ, ʜʝ ʪʝʤʧʝʨʘʪʫʨʘ ʜʦʩʷʛʘʣʘ ï180Áʉ [181, 182, 183]. ɺ 

ʪʦʡ ʞʝ ʯʘʩ ʊ. ʗʤʘʫʯʠ ʚʽʜʚʽʜʘʚ ʍʘʨʢʽʚʩʴʢʠʡ ɯʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʢʨʽʦʙʽʦʣʦʛʽʾ ʽ 

ʢʨʽʦʤʝʜʠʮʠʥʠ ʅɸʅ ʋʢʨʘʾʥʠ, ʜʝ ʧʨʝʜʩʪʘʚʠʚ ʢʦʤʧʣʝʢʩ ʤʝʪʦʜʠʢ ʨʝʘʙʽʣʽʪʘʮʽʾ 

ʧʘʮʽʻʥʪʽʚ ʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʧʘʨʘʪʫ. ɿ ʚʯʝʥʠʤʠ ɯʇʂʽʂ ʅɸʅ 

ʋʢʨʘʾʥʠ ʙʫʣʦ ʦʙʛʦʚʦʨʝʥʦ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʽ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʮʴʦʛʦ ʢʨʽʦʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʤʝʪʦʜʫ, ʦʩʢʽʣʴʢʠ ʫʞʝ ʥʘ ʪʦʡ ʯʘʩ ʚ ʽʥʩʪʠʪʫʪʽ ʙʫʚ 

ʩʪʚʦʨʝʥʠʡ ʽ ʟʘʪʚʝʨʜʞʝʥʠʡ ʄʆɿ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʤʝʜʠʮʠʥʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ 

ʧʨʦʛʨʘʤʥʠʡ ʢʦʤʧʣʝʢʩ ʘʧʘʨʘʪʫʨʠ, ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. ʇʨʦʮʝʜʫʨʘ, 

ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʗʤʘʫʯʠ, ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʤʫ ʙʦʢʩʽ ï ʢʨʽʦʢʘʤʝʨʽ, ʜʝ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʜʦʩʷʛʘʻ ï160Áʉ. ʇʘʮʽʻʥʪ ʧʝʨʝʙʫʚʘʻ ʚ ʢʘʤʝʨʽ ʥʝ ʙʽʣʴʰʝ 2-3 

ʭʚʠʣʠʥ, ʧʽʩʣʷ ʯʦʛʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʾ ʘʧʘʨʘʪʫʨʠ ʨʦʟʨʦʙʣʷʻ ʨʫʭʣʠʚʽʩʪʴ ʚ 

ʩʫʛʣʦʙʘʭ ʢʽʥʮʽʚʦʢ. 

ʇʽʩʣʷ ʚʧʣʠʚʫ ʭʦʣʦʜʫ ʥʘ ʪʽʣʦ ʣʶʜʠʥʠ ʚʽʜʙʫʚʘʶʪʴʩʷ ʩʧʨʠʷʪʣʠʚʽ ʟʤʽʥʠ ʚ ʢʨʦʚʽ 

ʽ ʩʫʛʣʦʙʦʚʽʡ ʨʽʜʠʥ.̔ ʅʘ ʡʦʛʦ ʜʫʤʢʫ, ʭʦʣʦʜ ʩʧʦʥʫʢʘʻ ʦʨʛʘʥʽʟʤ ʜʦ ʚʠʨʦʙʣʝʥʥʷ 

çʘʥʪʠʨʝʚʤʘʪʠʯʥʠʭè ʛʦʨʤʦʥʽʚ. ɿʘ ʜʘʥʠʤʠ ʘʚʪʦʨʘ, ʣʶʜʠ, ʷʢʽ ʧʨʠʢʫʪʽ ʨʦʢʘʤʠ ʜʦ 

ʣʽʞʢʘ, ʚʞʝ ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʧʦʯʠʥʘʶʪʴ ʩʘʤʦʩʪʽʡʥʦ ʧʝʨʝʩʫʚʘʪʠʩʷ, ʚ ʪʦʡ ʯʘʩ, ʷʢ ʥʝ 

ʦʜʠʥ ʟ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ ʪʝʨʘʧʽʾ ʥʝ ʥʘʜʘʻ ʪʘʢʠʡ ʣʽʢʫʚʘʣʴʥʠʡ ʝʬʝʢʪ.  
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ʇʽʟʥʽʰʝ, ʥʘ ʧʽʜʩʪʘʚʽ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʅʽʤʝʯʯʠʥʽ ʙʫʚ ʩʪʚʦʨʝʥʠʡ 

ʢʨ̔ʦʪʝʨʘʧʝʚʪʠʯʥʠʡ ʤʦʜʫʣʴ ʜʣʷ ʢʣʽʥʽʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. ɰʭ ʢʘʤʝʨʘ çʂʨʽʦʉʧʝʡʩè 

ʟʥʘʡʰʣʘ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʣʽʢʫʚʘʣʴʥʠʭ ʫʩʪʘʥʦʚʘʭ ʢʨʘʾʥ ɭʚʨʦʧʠ, ɸʤʝʨʠʢʠ ʽ ʚ 

ʋʢʨʘʾʥʽ [184]. 

ʇʨʦʪʝ ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʠʡ ʜʦʩʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʨʽʦʪʝʨʘʧʽʾ ʷʢ 

ʦʟʜʦʨʦʚʯʦʛʦ ʽ ʧʨʦʬʽʣʘʢʪʠʯʥʦʛʦ ʤʝʪʦʜʫ, ʥʘʫʢʦʚʦ-ʪʝʦʨʝʪʠʯʥʝ ʦʙʛʨʫʥʪʫʚʘʥʥʷ 

ʤʝʭʘʥʽʟʤʽʚ ʡʦʛʦ ʚʧʣʠʚʫ ʥʘ ʦʨʛʘʥʽʟʤ ʤʘʡʞʝ ʚʽʜʩʫʪʥʻ. çɽʢʩʪʨʝʤʘʣʴʥʘ ʢʨʽʦʪʝʨʘʧʽʷ ï 

ʪʘʢʽ ʛʘʩʣʘ ʤʦʞʥʘ ʟʫʩʪʨʽʪʠ ʚ ʨʝʢʣʘʤʽ ʮʴʦʛʦ ʤʝʪʦʜʫ ʫ ʙʽʣʴʰʦʩʪʽ ʧʨʠʚʘʪʥʠʭ 

ʤʝʜʠʯʥʠʭ ʫʩʪʘʥʦʚ. ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʚ ʫʤʦʚʘʭ ʢʦʨʦʪʢʦʯʘʩʥʦʾ ʜʽʾ 

ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʪʽʣʘ ʤʦʞʝ ʟʥʠʞʫʚʘʪʠʩʷ ʚ ʥʝʟʥʘʯʥʠʭ 

ʤʝʞʘʭ, ʱʦ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʟʤʽʥʠ ʪʝʨʤʦʨʝʛʫʣʷʮʽʾ [185, 186]. 

ʉʫʯʘʩʥʠʡ ʨʦʟʚʠʪʦʢ ʢʨʽʦʛʝʥʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʦʟʚʦʣʠʚ ʩʪʚʦʨʠʪʠ 

ʢʨʽʦʫʩʪʘʥʦʚʢʠ, ʷʢʽ ʟʜʘʪʥʽ ʪʨʠʚʘʣʠʡ ʯʘʩ ʧʽʜʪʨʠʤʫʚʘʪʠ ʥʠʟʴʢʽ ʽ ʥʘʜʥʠʟʴʢʽ 

ʪʝʤʧʝʨʘʪʫʨʠ ʩʫʭʦʛʦ ʧʦʚʽʪʨʷ ʚ ʩʝʨʝʜʠʥʽ ʢʘʤʝʨʠ. ʋ ʢʨʘʾʥʘʭ ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ 

(ʅʽʤʝʯʯʠʥʘ, ɸʚʩʪʨʽʷ, ʌʨʘʥʮʽʷ), ʧʨʠʡʥʷʪʦ ʚʚʘʞʘʪʠ, ʱʦ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʶ ʻ 

ʩʪʘʮʽʦʥʘʨʥʘ ʜʚʫʭʢʘʤʝʨʥʘ ʢʨʽʦʢʘʤʝʨʘ çʂʨʽʦʉʧʝʡʩè (ʅʽʤʝʯʯʠʥʘ), ʷʢʘ ʧʨʠʟʥʘʯʝʥʘ 

ʜʣʷ ʟʘʛʘʣʴʥʦʾ ʢʨʽʦʪʝʨʘʧʽʾ, ʱʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʨʦʪʢʦʯʘʩʥʦʾ ʜʽʾ 

ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʧʦʚʝʨʭʥʽ ʪʽʣʘ ʧʦʪʦʢʦʤ ʩʫʭʦʛʦ ʧʦʚʽʪʨʷ ʟ 

ʪʝʤʧʝʨʘʪʫʨʦʶ ï120Áʉ [187, 188, 189]. ɿʘʩʪʦʩʫʚʘʥʥʷ ʚ ʷʢʦʩʪʽ ʦʭʦʣʦʜʞʫʶʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʟʚʠʯʘʡʥʦʛʦ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʨʦʙʠʪʴ ʧʨʦʮʝʜʫʨʫ ʝʢʦʣʦʛʽʯʥʦ 

ʯʠʩʪʦ ʁʽ ʙʝʟʧʝʯʥʦ.ʁ ʂʦʨʦʪʢʦʯʘʩʥʽʩʪʴ ʚʧʣʠʚʫ (ʚʽʜ 1-ʾʾ  ʜʦ 2-3 ʭʚʠʣʠʥ) ʚʠʢʣʶʯʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʧʦʷʚʠ ʦʙʤʦʨʦʞʝʥʴ ʪʘ ʽʥʰʠʭ ʫʩʢʣʘʜʥʝʥʴ, ʟʤʝʥʰʫʻ ʧʦʪʨʝʙʫ ʚ 

ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʘʭ. ɿʘʛʘʣʴʥʦ ʧʨʠʡʥʷʪʘ ʢʽʣʴʢʽʩʪʴ ʧʨʦʮʝʜʫʨ ʟʘ ʢʫʨʩ ʣʽʢʫʚʘʥʥʷ 

ʩʪʘʥʦʚʠʪʴ 10-12 ʩʝʘʥʩʽʚ. 

ʋ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣʘʭ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʧʦʨʷʜ ʽʟ ʪʝʨʤʽʥʦʤ çʢʨʽʦʪʝʨʘʧʽʷè 

ʯʘʩʪʦ ʚʞʠʚʘʻʪʴʩʷ ʪʝʨʤʽʥ çʢʨʽʦʩʪʠʤʫʣʷʮʽʷè. 

ʂʨʽʦʪʝʨʘʧʽʷ ʽ ʢʨʽʦʩʪʠʤʫʣʷʮʽʷ ʟʘʨʘʟ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʤʝʜʠʮʽʥʽ, 

ʩʧʦʨʪʽ ʽ ʷʢ ʦʤʦʣʦʜʞʫʶʯʽ ʧʨʦʮʝʜʫʨʠ, ʢʦʪʨʽ ʟʜʘʪʥʽ ʚʽʜʥʦʚʣʶʚʘʪʠ ʽ ʧʽʜʚʠʱʫʚʘʪʠ 

ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʦʨʛʘʥʽʟʤʫ ʟʜʦʨʦʚʠʭ ʣʶʜʝʡ. ɹʘʛʘʪʦ ʘʚʪʦʨʽʚ ʥʝ ʚʽʜʦʢʨʝʤʣʶʶʪʴ 
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ʧʦʥʷʪʪʷ ʢʨʽʦʪʝʨʘʧʽʾ ʽ ʢʨʽʦʩʪʠʤʫʣʽʮʽʾ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʾʭ ʷʢ ʚʟʘʻʤʦʟʘʤʽʥʥʽ [190], 

ʨʘʟʦʤ ʟ ʪʠʤ ʨʷʜ ʩʧʝʮʽʘʣʽʩʪʽʚ ʨʦʟʤʝʞʦʚʫʶʪʴ ʮʽ ʧʦʥʷʪʪʷ. ʊʘʢ, ʪʝʨʤʽʥ 

çʢʨʽʦʩʪʠʤʫʣʷʮʽʷè ʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʩʪʠʤʫʣʶʶʯʦʛʦ 

ʚʧʣʠʚʫ ʥʘʜʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʪʦʜʽ ʷʢ ʪʝʨʤʽʥ çʢʨʽʦʪʝʨʘʧʽʷè ʘʢʮʝʥʪʫʻ ʫʚʘʛʫ ʥʘ 

ʣʽʢʫʚʘʣʴʥʠʭ ʝʬʝʢʪʘʭ ʮʽʻʾ ʧʨʦʮʝʜʫʨʠ [191]. 

ʂʨʽʦʪʝʨʘʧʽʷ ʟʜʦʨʦʚʠʭ ʧʘʮʽʻʥʪʽʚ  ̒ʙʝʟʧʝʯʥʦʶ ʧʨʦʮʝʜʫʨʦʶ ʡ ʥʝ ʩʧʨʠʯʠʥʷʻ 

ʥʝʛʘʪʠʚʥʠʭ ʟʤʽʥ ʚ ʦʨʛʘʥʽʟʤʽ [192], ʘ ʨʽʜʢʽʩʥʽ ʫʩʢʣʘʜʥʝʥʥʷ ʤʦʞʫʪʴ ʪʨʘʧʣʷʪʠʩʷ ʣʠʰʝ 

ʟʘ ʥʘʷʚʥʦʩʪʽ ʧʨʦʪʠʧʦʢʘʟʘʥʴ ʱʦʜʦ ʟʘʜʘʥʥʦʛʦ ʚʧʣʠʚʫ [2, 4, 193]. 

ɿʘʣʝʞʥʦ ʚʽʜ ʧʣʦʱʽ ʪʽʣʘ, ʱʦ ʧʽʜʜʘʻʪʴʩʷ ʦʭʦʣʦʜʞʝʥʥʶ, ʚʠʜʽʣʷʶʪʴ ʣʦʢʘʣʴʥʫ ʽ 

ʟʘʛʘʣʴʥʫ ʢʨʽʦʪʝʨʘʧʽʶ (ɿʂʊ) [7, 8, 194].  

ʃʦʢʘʣʴʥʘ ʢʨʽʦʪʝʨʘʧʽʷ ʷʚʣʷʻ ʩʦʙʦʶ ʬʽʟʽʦʪʝʨʘʧʝʚʪʠʯʥʠʡ ʤʝʪʦʜ, ʷʢʠʡ ʧʦʣʷʛʘʻ 

ʫ ʚʧʣʠʚʽ ʪʚʝʨʜʠʤʠ, ʨʽʜʢʠʤʠ ʘʙʦ ʛʘʟʦʧʦʜʽʙʥʠʤʠ ʭʣʘʜʦʘʛʝʥʪʘʤʠ ʜʣʷ ʚʽʜʚʝʜʝʥʥʷ 

ʪʝʧʣʘ ʚʽʜ ʦʢʨʝʤʠʭ ʜʽʣʷʥʦʢ ʧʦʚʝʨʭʥʽ ʪʽʣʘ ʣʶʜʠʥʠ ʪʘʢ, ʱʦʙ ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʦʚʝʨʭʥʝʚʠʭ ʪʢʘʥʠʥ ʟʥʠʞʫʚʘʣʘʩʷ ʚ ʤʝʞʘʭ ʾʭ ʢʨʽʦʩʪʽʡʢʦʩʪʽ ʽ ʥʝ ʚʽʜʙʫʚʘʣʦʩʷ 

ʟʥʘʯʫʱʠʭ ʟʨʫʰʝʥʴ ʪʝʨʤʦʨʝʛʫʣʷʮʽʾ ʦʨʛʘʥʽʟʤʫ [10, 195]. 

ɿʂʊ ï ʮʝ ʤʝʪʦʜ ʬʽʟʽʦʪʝʨʘʧʽʾ, ʩʫʪʴ ʷʢʦʛʦ ʧʦʣʷʛʘʻ ʚ ʟʘʩʪʦʩʫʚʘʥʥʽ ʭʦʣʦʜʦʚʠʭ 

ʘʛʝʥʪʽʚ ʜʣʷ ʚʽʜʚʝʜʝʥʥʷ ʪʝʧʣʘ ʚʽʜ ʚʩʽʻʾ ʧʦʚʝʨʭʥʽ ʪʽʣʘ ʦʨʛʘʥʽʟʤʫ, ʧʨʠ ʦʙʦʚ'ʷʟʢʦʚʽʡ 

ʫʤʦʚʽ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʝʨʭʥʝʚʠʭ ʪʢʘʥʠʥ ʚ ʤʝʞʘʭ ʾʭ ʢʨʽʦʩʪʽʡʢʦʩʪʽ ʙʝʟ 

ʟʥʘʯʥʠʭ ʟʨʫʰʝʥʴ ʪʝʨʤʦʨʝʛʫʣʷʮʽʾ [196]. 

ʄʝʭʘʥʽʟʤ ʣʽʢʫʚʘʣʴʥʦʾ ʜʽʾ ɿʂʊ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʠʡ. ɺʩʪʘʥʦʚʣʝʥʦ [17, 198], 

ʱʦ ʧʽʩʣʷ ʧʨʦʮʝʜʫʨ ɿʂʊ ʟʤʝʥʰʫʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʤʝʪʘʙʦʣʽʟʤʫ ʚ ʪʢʘʥʠʥʘʭ, 

ʩʧʦʞʠʚʘʥʥʷ ʥʠʤʠ ʢʠʩʥʶ ʽ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʘ ʟʥʠʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʪʨʘʥʩʧʦʨʪʫ 

ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʯʝʨʝʟ ʤʝʤʙʨʘʥʠ ʢʣʽʪʠʥ ʥʦʩʠʪʴ ʟʚʦʨʦʪʥʽʡ ʭʘʨʘʢʪʝʨ. 

ʇʨʦʮʝʩʠ, ʷʢʽ ʨʦʟʚʠʚʘʶʪʴʩʷ ʚ ʛʣʠʙʦʢʦ ʨʦʟʪʘʰʦʚʘʥʠʭ ʪʢʘʥʠʥʘʭ ʪʘ ʢʣʽʪʠʥʘʭ, 

ʥʝʧʦʚ'ʷʟʘʥʽ ʟ ʧʨʷʤʠʤ ʚʧʣʠʚʦʤ ʭʦʣʦʜʦʚʦʛʦ ʧʦʜʨʘʟʥʠʢʘ ʽ ʤʘʶʪʴ ʚʪʦʨʠʥʥʝ 

ʨʝʬʣʝʢʪʦʨʥʝ ʽ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʝ ʧʦʭʦʜʞʝʥʥʷ [19, 20, 199].  

ʇʨʦʬʽʣʘʢʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ɿʂʊ ʧʦʚôʷʟʘʥʽ ʩ ʪʠʤ, ʱʦ ʚʦʥʘ ʥʘʜʘʻ 

ʟʘʛʘʣʴʥʦʪʨʝʥʫʚʘʣʴʥʫ ʜʽʶ ʥʘ ʦʨʛʘʥʽʟʤ [200]. ʇʝʨʰ ʟʘ ʚʩʝ ʮʝ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ 

ʧʽʜʚʠʱʝʥʥʽ ʨʽʚʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʨʝʛʫʣʷʪʦʨʥʠʭ  ̔ ʘʜʘʧʪʘʮʽʡʥʦ-
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ʧʨʠʩʪʦʩʫʚʘʣʴʥʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ, ʷʢ ʫ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʣʶʜʝʡ, ʪʘʢ ʽ ʫ ʣʶʜʝʡ 

ʟʽ ʟʥʠʞʝʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʮʠʭ ʬʫʥʢʮʽʡ [201, 202]. 

ɺʩʪʘʥʦʚʣʝʥʦ ʧʦʟʠʪʠʚʥʫ ʜʽʶ ɿʂʊ ʥʘ ʦʨʛʘʥʽʟʤ ʷʢ ʩʘʤʦʩʪʽʡʥʦʛʦ ʪʘʢ ʽ 

ʜʦʧʦʤʽʞʥʦʛʦ ʤʝʪʦʜʫ ʚ ʣʽʢʫʚʘʥʥʽ ʨʽʟʥʠʭ ʛʦʩʪʨʠʭ ʽ ʭʨʦʥʽʯʥʠʭ ʫʰʢʦʜʞʝʥʴ, 

ʩʧʘʜʢʦʚʠʭ ʧʦʨʫʰʝʥʴ, ʟʘʧʘʣʴʥʠʭ ʽ ʜʝʛʝʥʝʨʘʪʠʚʥʠʭ ʟʤʽʥ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʾ ʩʠʩʪʝʤʠ 

[203, 204]. ɿʂʊ  ̒ ʝʬʝʢʪʠʚʥʠʤ ʣʽʢʘʨʩʴʢʠʤ ʟʘʩʦʙʦʤ ʫ ʨʘʟʽ ʟʘʭʚʦʨʶʚʘʥʴ ʰʢʽʨʠ, 

ʜʠʭʘʣʴʥʦʾ (ʙʨʦʥʭʽʘʣʴʥʘ ʘʩʪʤʘ, ʝʤʬʽʟʝʤʘ ʣʝʛʝʥʽʚ) ʽ ʥʝʨʚʦʚʦʾ (ʩʧʘʩʪʠʯʥʠʡ ʧʘʨʝʟ 

ʧʽʩʣʷ ʧʝʨʝʥʝʩʝʥʥʦʛʦ ʽʥʩʫʣʴʪʫ, ʨʦʟʩʽʷʥʠʡ ʩʢʣʝʨʦʟ) ʩʠʩʪʝʤ [23]. ʆʢʨʽʤ ʪʦʛʦ, ʩʝʘʥʩʠ 

ɿʂʊ ʩʧʨʠʷʪʣʠʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʩʠʭʦ-ʝʤʦʮʽʡʥʫ ʩʬʝʨʫ [25], ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ 

ʣʽʢʫʚʘʥʥʷ ʜʝʧʨʝʩʠʚʥʠʭ ʩʪʘʥʽʚ ʽ ʚʝʛʝʪʘʪʠʚʥʠʭ ʥʝʚʨʦʟʽʚ [204]. ʋ ʛʽʥʝʢʦʣʦʛʽʯʥʽʡ 

ʧʨʘʢʪʠʮʽ ɿʂʊ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʣʽʢʫʚʘʣʴʥʘ ʧʨʦʮʝʜʫʨʘ ʧʨʠ ʤʘʪʢʦʚʠʭ 

ʢʨʦʚʦʪʝʯʘʭ. ʂʨʽʦʪʝʨʘʧʽʷ, ʷʢ ʟʘʛʘʣʴʥʦʟʤʽʮʥʶʶʯʘ ʧʨʦʮʝʜʫʨʘ ʙʫʣʘ ʨʝʢʦʤʝʥʜʦʚʘʥʘ 

ʜʣʷ ʨʝʘʙʽʣʽʪʘʮʽʾ ʩʧʦʨʪʩʤʝʥʽʚ ʽ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʟ ʤʝʪʦʶ 

ʧʽʜʚʠʱʝʥʥʷ ʘʜʘʧʪʘʮʽʡʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʦʨʛʘʥʽʟʤʫ [25, 39, 205, 206]. 

ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʣʽʢʫʚʘʣʴʥʫ ʜʽʶ ɿʂʊ ʥʘ ʦʨʛʘʥʽʟʤ ʧʦʚôʷʟʫʶʪʴ ʽʟ ʪʠʤ, ʱʦ 

ʚʦʥʘ ʤʘʻ ʧʨʦʪʠʟʘʧʘʣʴʥʠʡ, ʘʥʘʣʛʝʪʠʯʥʠʡ, ʘʥʪʠʝʢʩʫʜʘʪʠʚʥʠʡ, ʨʝʣʘʢʩʠʨʫʶʯʠʡ ʪʘ 

ʨʝʧʘʨʘʪʠʚʥʠʡ ʝʬʝʢʪ [54], ʩʪʠʤʫʣʶʻ ʜʽʷʣʴʥʽʩʪʴ ʽʤʫʥʥʦʾ [206,209] ʽ ʝʥʜʦʢʨʠʥʥʦʾ 

ʩʠʩʪʝʤʠ [69]. ʇʨʦʪʝ ʾʾ ʚʧʣʠʚ ʥʘ ʽʤʫʥʥʫ ʩʠʩʪʝʤʫ ʟʘʣʠʰʘʻʪʴʩʷ ʜʠʩʢʫʩʽʡʥʠʤ 

ʧʠʪʘʥʥʷʤ, ʪʘʢ ʷʢ ʜʝʷʢʽ ʚʯʝʥʽ ʟʘʧʝʨʝʯʫʶʪʴ ʽʤʫʥʦʩʪʠʤʫʣʶʶʯʠʡ ʝʬʝʢʪ ɿʂʊ [72], ʘ 

ʽʥh̔  ʚʚʘʞʘʶʪʴ ʡʦʛʦ ʪʠʤʯʘʩʦʚʠʤ [84]. ʂʨʽʤ ʪʦʛʦ ɿʂʊ ʥʘʜʘʻ ʤʽʦʨʝʣʘʢʩʫʶʯʫ, 

ʪʨʦʬʽʢʦʨʝʛʝʥʝʨʘʪʦʨʥʫ, ʜʝʩʝʥʩʠʙʽʣʽʟʫʶʯʫ ʜʽʶ ʥʘ ʦʨʛʘʥʽʟʤ. 

ɿʘ ʜʘʥʠʤʠ ʜʝʷʢʠʭ ʘʚʪʦʨʽʚ [203, 206, 208] ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥ ̫ɿʂʊ ʫ ʧʘʮʽʻʥʪʽʚ 

ʥʦʨʤʘʣʽʟʫʚʘʚʩʷ ʪʦʥʫʩ ʢʨʦʚʦʥʦʩʥʠʭ ʽ ʣʽʤʬʘʪʠʯʥʠʭ ʩʫʜʠʥ. ʅʘʧʦʯʘʪʢʫ ʦʭʦʣʦʜʞʝʥʥʷ 

ʤʘ̒ ʤʽʩʮʝ ʩʧʘʟʤ ʜʨʽʙʥʠʭ ʘʨʪʝʨʽʡ, ʘʨʪʝʨʽʦʣ ʪʘ ʧʨʝʢʘʧʽʣʷʨʥʠʭ ʩʬʽʥʢʪʝʨʽʚ, 

ʫʧʦʚʽʣʴʥʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʢʨʦʚʦʪʦʢʫ ʽ ʧʽʜʚʠʱʝʥʥʷ ʚ'ʷʟʢʦʩʪʽ ʢʨʦʚʽ, ʱʦ ʻ ʧʝʨʰʦʶ 

ʟʘʭʠʩʥʦʶ ʬʘʟʦʶ ʩʫʜʠʥʥʦʾ ʨʝʘʢʮʽʾ ʥʘ ʦʭʦʣʦʜʞʝʥʥʷ, ʷʢʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʟʘʧʦʙʽʛʘʥʥʷ 

ʧʨʦʥʠʢʥʝʥʥʷ ʭʦʣʦʜʦʚʦʛʦ ʬʘʢʪʦʨʘ ʯʝʨʝʟ ʰʢʽʨʥʽ ʧʦʢʨʠʚʠ ʽ ʧʽʜʰʢʽʨʥʫ ʢʣʽʪʢʦʚʠʥʫ ʜʦ 

ʛʣʠʙʦʢʦ ʣʝʞʘʯʠʭ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ ʽ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ. ɺ ʧʦʜʘʣʴʰʦʤʫ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʧʝʨʠʬʝʨʠʯʥʦʛʦ ʢʨʦʚʦʪʦʢʫ, ʱʦ ʻ ʢʦʤʧʝʥʩʘʪʦʨʥʦʶ 
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ʨʝʘʢʮʽʻʶ ʦʨʛʘʥʽʟʤʫ, ʷʢʘ ʩʧʨʠʷ ̒ʧʦʩʠʣʝʥʥ ʁʪʝʧʣʦʫʪʚʦʨʝʥʥʷ ʽ ʧʝʨʝʰʢʦʜʞʘ ̒ʽʰʝʤʽʾ ʽ 

ʧʦʨʫʰʝʥʥʶ ʤʝʪʘʙʦʣʽʟʤʫ ʪʢʘʥʠʥ. 

ɿʂʊ ʩʪʠʤʫʣʶʻ ʨʦʙʦʪʫ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ, ʧʦʢʨʘʱʫʻ 

ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ ʽ ʦʢʩʠʛʝʥʘʮʽʶ ʫʩʽʭ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ ʪʘ ʪʢʘʥʠʥ ʦʨʛʘʥʽʟʤʫ [72, 

90, 203], ʟʥʠʞʫʻ ʛʝʤʦʜʠʥʘʤʠʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʝʨʮʝʚʠʡ ʤ'ʷʟ. ʇʘʨʘʣʝʣʴʥʦ ʟʽ 

ʟʤʽʥʘʤʠ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʽ ʢʘʧʽʣʷʨʥʦʛʦ ʢʨʦʚʦʦʙʽʛʫ, ʧʨʠ ɿʂʊ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʤʽʨʥʝ 

ʧʦʣʽʧʰʝʥʥʷ ʚʝʥʦʟʥʦʛʦ ʽ ʣʽʤʬʘʪʠʯʥʦʛʦ ʚʽʜʪʦʢʫ [208] (ɼʠʩ ʃʝʥʘ). ʎʽ ʝʬʝʢʪʠ ʜʘʶʪʴ 

ʟʤʦʛʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ɿʂʊ ʚ ʣʽʢʫʚʘʥʥʽ ʩʠʩʪʝʤʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʷʢʽ ʤʘʶʪʴ ʤʽʩʮʝ 

ʫ ʣʶʜʝʡ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʚʽʢʫ. 

ɿʘ ʜʘʥʠʤʠ ʙʘʛʘʪʴʦʭ ʘʚʪʦʨʽʚ [72, 203, 210] ʚʠʟʥʘʯʥʘ ʨʦʣʴ ʚ ʨʝʘʣʽʟʘʮʽʾ 

ʤʝʭʘʥʽʟʤʽʚ ʪʝʨʘʧʝʚʪʠʯʥʦʾ ʜʽʾ ɿʂʊ ʥʘʣʝʞʠʪʴ ʚʠʱʠʤ ʚʝʛʝʪʘʪʠʚʥʠʤ ʮʝʥʪʨʘʤ ʽ 

ʩʠʩʪʝʤʘʤ ʥʝʡʨʦʝʥʜʦʢʨʠʥʥʦʾ ʨʝʛʫʣʷʮʽʾ. ʇʨʠ ʮʴʦʤʫ ʘʢʪʠʚʫʶʪʴʩʷ ʽʤʫʥʦʣʦʛʽʯʥʽ 

ʨʝʘʢʮʽʾ, ʦʢʨʝʤʽ ʣʘʥʢʠ ʢʨʦʚʦʪʚʦʨʥʦʾ ʪʘ ʝʥʜʦʢʨʠʥʥʦʾ ʩʠʩʪʝʤ ʽ ʩʪʘʥ ʧʘʮʽʻʥʪʘ. ʇʨʠ 

ʧʨʦʚʝʜʝʥʥʽ ɿʂʊ, ʚ ʦʨʛʘʥʽʟʤʽ ʚʽʜʤʽʯʘʻʪʴʩʷ ʢʦʨʝʢʮʽ ̫ʧʦʨʫʰʝʥʴ ʚʤʽʩʪʫ ʝʥʜʦʨʬʽʥʽʚ, 

ʥʦʨʤʘʣʽʟʫʶʪʴʩʷ ʦʙʤʽʥʥʽ ʧʨʦʮʝʩʠ ʽ ʬʫʥʢʮʽʷ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ, ʧʦʣʽʧʰʫʻʪʴʩʷ 

ʧʝʨʠʬʝʨʠʯʥʠʡ ʢʨʦʚʦʦʙʽʛ, ʧʨʠʩʢʦʨʶʶʪʴʩʷ ʨʝʛʝʥʝʨʘʪʠʚʥʽ ʧʨʦʮʝʩʠ.  

ɹʘʛʘʪʦ ʚʯʝʥʠʭ ʨʦʟʛʣʷʜʘʶʪʴ ɿʂʊ ʷʢ ʩʪʨʝʩʦʚʠʡ ʚʧʣʠʚ, ʷʢʠʡ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ 

ʟʘʛʘʣʴʥʦʾ ʘʜʘʧʪʘʮʽʡʥʦʾ ʚʽʜʧʦʚʽʜʽ ʽ ʧʽʜʚʠʱʝʥʥʶ ʟʘʛʘʣʴʥʦʾ ʩʪʽʡʢʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʜʦ 

ʩʪʨʝʩʫ [211]. ɺʽʜʦʤʦ, ʱʦ ʤʘʣʽ ʜʦʟʠ ʩʪʨʝʩʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʤʦʞʫʪʴ ʧʨʠʟʚʦʜʠʪʠ ʜʦ 

ʥʝʟʥʘʯʥʠʭ ʧʦʰʢʦʜʞʝʥʴ ʚ ʦʨʛʘʥʽʟʤʽ ʘʙʦ ʥʝ ʩʪʚʦʨʶʚʘʪʠ ʾʭ ʟʦʚʩʽʤ, ʚʽʜʽʛʨʘʶʯʠ 

ʚʦʜʥʦʯʘʩ ʚʘʞʣʠʚʫ ʩʠʛʥʘʣʴʥʫ ʨʦʣʴ [212]. ʆʜʥʦʨʘʟʦʚʝ ʥʝʪʨʠʚʘʣʝ ʝʢʩʪʨʝʤʘʣʴʥʝ 

ʦʭʦʣʦʜʞʝʥʥʷ ʚʠʢʣʠʢʘʻ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʫ ʘʜʘʧʪʘʮʽʡʥʫ ʚʽʜʧʦʚʽʜʴ, ʘ ʙʘʛʘʪʦʨʘʟʦʚʝ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʜʦʚʛʦʩʪʦʢʦʚʦʶ ʘʢʪʠʚʘʮʽʻʶ ʨʝʛʫʣʷʪʦʨʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʦʚʦʛʦ ʨʽʚʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʨʛʘʥʽʟʤʫ ʚ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚʘʭ 

ʜʦʚʢʽʣʣʷ [10, 213] (ɼʠʩ. ʖʣʠ). 

ɿʘ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʠʤʠ [206, 209, 212, 214] ɿʂʊ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʽʥʰʠʭ 

ʚʠʜʽʚ ʭʦʣʦʜʦʚʠʭ ʚʧʣʠʚʽʚ, ʦʩʢʽʣʴʢʠ ʦʨʛʘʥʽʟʤ ʨʝʘʛʫʻ ʥʘ ʜʽʶ ʭʦʣʦʜʫ ʥʝ ʪʽʣʴʢʠ 

ʟʘʚʜʷʢʠ ʩʠʩʪʝʤʽ ʪʝʨʤʦʨʝʛʫʣʷʮʽʾ, ʘ ʡ ʫʩʽʤʘ ʤʦʞʣʠʚʠʤʠ ʘʜʘʧʪʘʮʽʡʥʠʤʠ 

ʤʝʭʘʥʽʟʤʘʤʠ, ʟʦʢʨʝʤʘ ʯʝʨʝʟ ʛʽʧʦʪʘʣʘʤʦ-ʛʽʧʦʬʽʟʘʨʥʦ-ʥʘʜʥʠʨʢʦʚʫ, ʽʤʫʥʥʫ, 
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ʝʥʜʦʢʨʽʥʥʫ ʪʘ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʫ ʩʠʩʪʝʤʠ [23, 25], ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʫʶʯʠ 

ʬʽʟʽʦʣʦʛʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʦʨʛʘʥʽʟʤʫ [2, 84, 214]. ʆʩʦʙʣʠʚʽʩʪʶ ʝʢʩʪʨʝʤʘʣʴʥʠʭ 

ʭʦʣʦʜʦʚʠʭ ʚʧʣʠʚʽʚ ʻ ʾʭ ʟʜʘʪʥʽʩʪʴ ʤʦʜʫʣʶʚʘʪʠ ʽ ʧʽʜʚʠʱʫʚʘʪʠ ʘʢʪʠʚʥʽʩʪʴ ʬʫʥʢʮʽʾ 

ɻɽɹ, ʱʦ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʚʣʘʩʥʽ ʨʝʛʫʣʷʪʦʨʥʽ ʩʠʩʪʝʤʠ 

ʚʪʨʘʯʘʶʪʴ ʧʣʘʩʪʠʯʥʽʩʪʴ, ʘ ʨʽʚʝʥʴ ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ ʨʝʘʢʮʽʡ ʽʩʪʦʪʥʦ ʟʥʠʞʫʻʪʴʩʷ. 

ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 40 ʨʦʢʽʚ ʚ ɯʥʩʪʠʪʫʪʽ ʧʨʦʙʣʝʤ ʢʨʽʦʙʽʦʣʦʛʽʾ ʽ ʢʨʽʦʤʝʜʠʮʠʥʠ 

ʅɸʅ ʋʢʨʘʾʥʠ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʥʦʚʽ ʤʝʪʦʜʠʢʠ ʚʧʣʠʚʫ ʥʠʟʴʢʠʭ ʽ ʥʘʜʥʠʟʴʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ ʽ ʪʚʘʨʠʥ [16, 55, 182]. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ 

ʚʯʝʥʠʤʠ ʚʽʜʜʽʣʫ ʢʨʽʦʬʽʟʽʦʣʦʛʽʾ ɯʥʩʪʠʪʫʪʫ ʧʨʦʙʣʝʤ ʢʨʽʦʙʽʦʣʦʛʽʾ ʽ ʢʨʽʦʤʝʜʠʮʠʥʠ 

ʅɸʅ ʋʢʨʘʾʥʠ ʦʙˇʨʫʥʪʦʚʘʥʘ [13, 55, 175] ʤʦʞʣʠʚʽʩʪʴ  ʟʘʩʪʦʩʫʚʘʥʥʷ ʈɽʍɺ (ï

120ʦʉ), ʷʢ ʧʦʪʫʞʥʦʛʦ ʤʦʜʫʣʶʶʯʦʛʦ ʬʘʢʪʦʨʫ ʟ ʤʝʪʦʶ ʥʦʨʤʘʣʽʟʘʮʽʾ ʧʦʨʫʰʝʥʴ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʦʨʛʘʥʽʟʤʫ ʚʣʘʩʥʠʤʠ ʝʥʜʦʛʝʥʥʠʤʠ ʨʠʪʤʘʤʠ. ʄʝʪʦʜ ʈɽʍɺ 

ʥʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʪʽʣʘ ʙʽʣʴʰ ʥʽʞ ʥʘ 1ï2ʦʉ, ʧʨʠ ʮʴʦʤʫ ʧʽʜʚʠʱʫʻ 

ʧʨʦʥʠʢʥʽʩʪʴ ɻɽɹ ʟ ʧʝʨʰʠʭ ʭʚʠʣʠʥ ʚʧʣʠʚʫ [173]. ʈɽʍɺ ʩʫʧʨʦʚʦʜʞʫʪʁʴʩʷ 

ʦʧʪʠʤʘʣʴʥʠʤ ʨʽʚʥʝʤ ʛʦʤʝʦʩʪʘʪʠʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ, ʘ ʟʤʽʥʠ ʘʜʘʧʪʠʚʥʠʭ ʨʝʘʢʮʽʡ, 

ʷʢʽ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʧʨʠ ʜʽʾ ʭʦʣʦʜʫ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʬʽʟʽʦʣʦʛʽʯʥʦ ʁ ʜʦʮʽʣʴʥʽʩʪʶ, 

ʦʩʢʽʣʴʢʠ ʩʧʨʠʷʶʪʴ ʰʚʠʜʢʽʡ ʤʦʙʽʣʽʟʘʮʽʾ ʚ ʦʨʛʘʥʽʟʤʽ ʨʽʟʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ 

ʚʢʣʶʯʘʶʯʠ ʽʤʫʥʥʫ, ʮʝʥʪʨʘʣʴʥʫ ʥʝʨʚʦʚʫ ʽ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʫ. ʊʘʢʘ ʨʝʘʢʮʽʷ 

ʦʨʛʘʥʽʟʤʫ, ʟʘ ʜʘʥʠʤʠ ʚʠʱʝ ʟʘʟʥʘʯʝʥʠʭ ʘʚʪʦʨʽʚ, ʻ ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʦʶ ʜʣʷ ʢʦʨʝʢʮʽʾ 

ʧʦʨʫʰʝʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ. 

ʆʩʦʙʣʠʚʫ ʮʽʥʥʽʩʪʴ ʧʨʝʜʩʪʘʚʣʷʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ ʚʧʣʠʚ ʈɽʍɺ ʥʘ ʩʪʘʥ 

ʛʦʤʝʦʩʪʘʟʫ ʪʘ ʘʜʘʧʪʘʮʽʡʥʠʭ ʨʝʘʢʮʽʡ ʫ ʩʪʘʨʠʭ ʪʚʘʨʠʥ  ̔ ʣʶʜʝʡ ʧʦʭʠʣʦʛʦ ʚʽʢʫ. 

ʇʨʦʚʝʜʝʥʽ ʙʘʛʘʪʦʯʠʩʣʝʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʠ ʜʘʣʠ ʤʦʞʣʠʚʽʩʪʴ ʦʙˇʨʫʥʪʫʚʘʪʠ 

ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʈɽʍɺ ʚ ʧʨʘʢʪʠʯʥʽʡ ʤʝʜʠʮʠʥʽ.  

ʊʘʢ ʚ ʨʦʙʦʪʽ [9] ʧʦʢʘʟʘʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʈɽʍɺ, ʷʢ ʨʽʟʥʦʚʠʜʫ ʟʘʛʘʣʴʥʦʛʦ 

ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ, ʚʠʢʣʠʢʘʻ ʩʪʨʫʢʪʫʨʥʽ ʧʝʨʝʙʫʜʦʚʠ ʚ ʫʩʽʭ ʣʘʥʢʘʭ ɻɽɹ 

ʛʽʧʦʪʘʣʘʤʫʩʘ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ, ʷʢʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʡʦʛʦ 

ʧʨʦʥʠʢʥʦʩʪʽ. ɸʚʪʦʨ ʧʨʠʧʫʩʢʘʻ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʥʠʢʥʦʩʪʽ ɻɽɹ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʟʘʚʜʷʢʠ ʘʢʪʠʚʘʮʽʾ ʧʨʦʮʝʩʫ ʚʠʩʦʢʦ ʩʧʝʮʠʬʽʯʥʦʛʦ ʨʝʮʝʧʪʦʨ-ʽʥʜʫʢʦʚʘʥʦʛʦ 
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ʪʨʘʥʩʮʠʪʦʟʫ. ɸʚʪʦʨ ʟʨʦʙʠʚ ʚʠʩʥʦʚʦʢ, ʱʦ ʈɽʍɺ ʘʢʪʠʚʫʶʯʠ ʩʧʝʮʠʬʽʯʥʽ 

ʥʝʡʨʦʪʨʘʥʩʤʽʪʪʝʨʥʽ ʤʝʭʘʥʽʟʤʠ, ʟʘʚʜʷʢʠ ʟʤʽʥʽ ʧʨʦʥʠʢʥʦʩʪʽ ɻɽɹ, ʤʦʞʣʠʚʦ, 

ʩʪʠʤʫʣʶʶʪʴ ʘʜʘʧʪʘʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ ʦʨʛʘʥʽʟʤʫ. 

ɺ ʨʦʙʦʪʘʭ [215, 216] ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʞʝ ʧʽʩʣʷ 3 ʩʝʘʥʩʽʚ ʈɽʍɺ 

ʚʠʷʚʣʷʶʪʴʩʷ ʨʝʘʢʪʠʚʥʽ ʟʤʽʥʠ ʥʝʡʨʦʥʽʚ, ʟʦʢʨʝʤʘ, ʘʢʪʠʚʫʻʪʴʩʷ ʢʦʤʧʣʝʢʩ ɻʦʣʴʜʞʠ, 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʥʘʩʠʯʝʥʽʩʪʴ ʤʘʪʨʠʢʩʫ ʽ ʙʘʛʘʪʴʦʭ ʦʨʛʘʥʝʣ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʫʪʚʦʨʝʥʥʷ ʧʫʭʠʨʮʽʚ ʽ ʛʨʘʥʫʣ, ʟ'ʷʚʣʷʶʪʴʩʷ ʯʠʩʣʝʥʥʽ ʤʽʪʦʭʦʥʜʨʽʾ ʽ ʨʠʙʦʩʦʤʠ. 

ʉʠʥʘʧʪʠʯʥʠʡ ʘʧʘʨʘʪ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʩʪʘʥʽ ʧʽʜʚʠʱʝʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʥʘʧʨʫʛʠ: 

ʚʝʟʠʢʫʣʠ ʤʽʞ ʩʦʙʦʶ ʘʛʣʶʪʠʥʫʶʪʴ ʽ ʟʣʠʚʘʶʪʴʩʷ ʟ ʩʠʥʘʧʪʠʯʥʦʶ ʤʝʤʙʨʘʥʦʶ. 

ɿʙʽʣʴʰʫʻʪʴʩʷ ʧʨʦʪʷʞʥʽʩʪʴ ʽ ʝʣʝʢʪʨʦʥʥʘ ʱʽʣʴʥʽʩʪʴ ʟʦʥ ʩʠʥʘʧʪʠʯʥʠʭ ʢʦʥʪʘʢʪʽʚ, ʘ 

ʪʘʢʦʞ ʩʝʨʝʜʥʷ ʜʦʚʞʠʥʘ ʾʭ ʘʢʪʠʚʥʦʾ ʟʦʥʠ. ʂʨʽʤ ʪʦʛʦ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʝʷʢʝ 

ʟʤʝʥʰʝʥʥʷ ʪʦʚʱʠʥʠ ʙʘʟʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ, ʘ ʧʽʩʣʷ 6 ʽ 9-ʪʠ ʧʨʦʮʝʜʫʨ 

ʈɽʍɺ ʮʝʡ ʧʦʢʘʟʥʠʢ ʟʙʽʣʴʰʫʻʪʴʩʷ ʽ ʧʝʨʝʚʠʱʫʻ ʢʦʥʪʨʦʣʴʥʽ ʟʥʘʯʝʥʥʷ. ʊʦʚʱʠʥʘ 

ʙʘʟʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ ʚ ʧʝʨʝʜʥʴʦʤʫ ʚʽʜʜʽʣʽ ʙʽʣʴʰʘ, ʥʽʞ ʚ ʢʘʧʽʣʷʨʘʭ ʟʘʜʥʴʦʛʦ ʚʽʜʜʽʣʫ 

ʛʽʧʦʪʘʣʘʤʫʩʘ. ʊʘʢʽ ʚʘʨʽʘʮʽʾ ʧʣʦʱʽ ʙʘʟʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ, ʥʘ ʜʫʤʢʫ ʘʚʪʦʨʽʚ, ʤʦʞʫʪʴ 

ʚʽʜʦʙʨʘʞʘʪʠ ʟʤʽʥʠ ʩʪʫʧʝʥʷ ʧʨʦʥʠʢʥʦʩʪʽ ɻɽɹ.  

ʇʨʠ ʝʣʝʢʪʨʦʥʥʦ-ʤʽʢʨʦʩʢʦʧʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʤʽʦʢʘʨʜʘ ʚʠʷʚʣʝʥʦ [217, 218, 

219], ʱʦ ʚ ʢʘʨʜʽʦʤʽʦʮʠʪʘʭ ʽ ʝʥʜʦʪʝʣʽʦʮʠʪʘʭ ʩʪʘʨʠʭ ʪʚʘʨʠʥ ʧʽʩʣʷ ʈɽʍɺ 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʧʝʨʝʙʫʜʦʚʠ ʢʦʤʧʝʥʩʘʪʦʨʥʦʛʦ ʪʠʧʫ. ɺʽʜʟʥʘʯʘʣʦʩʴ ʟʙʽʣʴʰʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʤʽʪʦʭʦʥʜʨʽʡ ʽ ʢʨʠʩʪ, ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʣʘʥʦʢ ʜʝʩʪʨʫʢʮʽʡ ʽ 

ʜʝʛʝʥʝʨʘʪʠʚʥʦ ʟʤʽʥʝʥʠʭ ʤʽʪʦʭʦʥʜʨʽʡ, ʘʢʪʠʚʘʮʽʷ ʧʨʦʮʝʩʽʚ ʾʭ ʨʦʟʤʥʦʞʝʥʥʷ, ʱʦ 

ʧʨʦʷʚʣʷʣʦʩʴ ʧʦʷʚʦʶ ʦʨʛʘʥʝʣ ʟ ʧʝʨʝʪʷʞʢʘʤʠ ʫ ʚʠʛʣʷʜʽ çʛʘʥʪʝʣʝʡè. ɺ ʩʘʨʢʦʧʣʘʟʤʽ 

ʟ'ʷʚʣʷʣʠʩʴ ʨʠʙʦʩʦʤʠ, ʧʦʣʽʩʦʤʠ ʽ ʛʨʘʥʫʣʠ ʛʣʽʢʦʛʝʥʫ, ʱʦ ʚʢʘʟʫʚʘʣʦ ʥʘ ʧʽʜʚʠʱʝʥʥʷ 

ʤʝʪʘʙʦʣʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ. ɺ ʝʥʜʦʪʝʣʽʾ ʢʨʦʚʦʥʦʩʥʠʭ ʢʘʧʽʣʷʨʽʚ 

ʘʢʪʠʚʫʚʘʣʠʩʴ ʢʦʤʧʝʥʩʘʪʦʨʥʦ-ʨʝʛʝʥʝʨʘʪʠʚʥʽ ʧʨʦʮʝʩʠ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʚʘʣʦʩʴ 

ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʨʠʙʦʩʦʤ ʥʘ ʤʝʤʙʨʘʥʽ ʚ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʤʫ ʨʝʪʠʢʫʣʫʤʽ. 

ɿʨʦʩʪʘʣʘ ʘʢʪʠʚʥʽʩʪʴ ʪʨʘʥʩʮʝʣʶʣʷʨʥʦʛʦ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʣʦ 

ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʤʽʢʨʦʧʽʥʦʮʠʪʦʟʥʠʭ ʧʫʭʠʨʮʽʚ ʚ ʮʠʪʦʧʣʘʟʤʽ ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ. 
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ʎʽ ʟʤʽʥʠ, ʥʘ ʜʫʤʢʫ ʘʚʪʦʨʽʚ, ʤʦʞʫʪʴ ʩʚʽʜʯʠʪʠ ʧʨʦ ʪʝ, ʱʦ ʈɽʍɺ ʻ ʤʝʪʦʜʦʤ, 

ʷʢʠʡ ʧʽʜʚʠʱʫʻ ʩʢʦʨʦʯʫʚʘʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ʤʽʦʢʘʨʜʘ ʟʘ ʨʘʭʫʥʦʢ ʥʦʨʤʘʣʽʟʘʮʽʾ 

ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦʾ ʙʽʦʝʥʝʨʛʝʪʠʢʠ, ʷʢʘ ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʘ ʽʟ ʩʪʘʥʦʤ ʤʽʪʦʭʦʥʜʨʽʡ. 

ɺ ʨʦʙʦʪʘʭ [220, 221] ʚʠʷʚʣʝʥʘ ʪʝʥʜʝʥʮʽʷ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʪʦʥʫʩʫ 

ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʛʦ ʚʽʜʜʽʣʫ ʚʝʛʝʪʘʪʠʚʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʽ ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ 

ʛʫʤʦʨʘʣʴʥʦʾ ʣʘʥʢʠ ʨʝʛʫʣʷʮʽʾ ʫ ʪʚʘʨʠʥ ʧʽʩʣʷ ʈɽʍɺ. ʇʽʜʚʠʱʝʥʥʷ ʟʘʛʘʣʴʥʦʾ 

ʩʧʝʢʪʨʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʾ ʨʝʛʫʣʷʮʽʾ ʫ ʩʪʘʨʠʭ ʪʚʘʨʠʥ ʟʘ ʨʘʭʫʥʦʢ 

ʘʢʪʠʚʘʮʽʾ ʩʠʤʧʘʪʠʯʥʦʛʦ ʽ ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʛʦ ʚʽʜʜʽʣʽʚ ʚʝʛʝʪʘʪʠʚʥʦʾ ʥʝʨʚʦʚʦʾ 

ʩʠʩʪʝʤʠ ʤʦʞʣʠʚʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʝʨʝʭʽʜ ʫʧʨʘʚʣʽʥʥʷ ʩʝʨʮʝʚʠʤ ʨʠʪʤʦʤ ʟ ʧʦʚʽʣʴʥʦʛʦ 

ʛʫʤʦʨʘʣʴʥʦ-ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʨʽʚʥʷ ʨʝʛʫʣʷʮʽʾ ʥʘ ʰʚʠʜʢʠʡ ʚʝʛʝʪʘʪʠʚʥʠʡ, ʷʢʠʡ ʥʝ 

ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʩʪʘʨʠʭ ʪʚʘʨʠʥ. 

ʋ ʪʚʘʨʠʥ, ʱʦ ʦʪʨʠʤʫʚʘʣʠ ʈɽʍɺ, ʜʦʩʣʽʜʞʝʥʥʷ ʚʤʽʩʪʫ ʛʦʨʤʦʥʽʚ ʫ ʩʠʨʦʚʘʪʮʽ 

ʢʨʦʚʽ, ʘ ʪʘʢʦʞ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʠʭ ʟʤʽʥ ʫ ʥʘʜʥʠʨʥʠʢʘʭ ʽ ʱʠʪʦʧʦʜʽʙʥʽʡ ʟʘʣʦʟʽ, 

ʩʚʽʜʯʠʣʠ ʧʨʦ ʨʦʟʚʠʪʦʢ ʘʜʘʧʪʘʮʽʡʥʦ-ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ ʨʝʘʢʮʽʡ, ʷʢʽ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦʶ ʨʝʧʘʨʘʪʠʚʥʦʶ ʘʢʪʠʚʥʽʩʪʶ [22, 223]. 

ʇʽʜʚʠʱʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʝʥʜʦʢʨʠʥʥʦʾ ʩʠʩʪʝʤʠ ʩʪʨʫʢʪʫʨʥʦ ʧʽʜʪʚʝʨʜʞʫʚʘʣʠʩʴ 

ʛʽʧʝʨʧʣʘʟʽʻʶ ʤʝʤʙʨʘʥ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʛʦ ʨʝʪʠʢʫʣʫʤʘ, ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ 

ʨʠʙʦʩʦʤ ʽ ʧʦʣʽʩʦʤ ʫ ʮʠʪʦʧʣʘʟʤʽ, ʛʽʧʝʨʪʨʦʬʽʻʶ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ɻʦʣʴʜʞʽ ʽ ʟʨʦʩʪʘʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʜʨʽʙʥʠʭ ʚʝʟʠʢʫʣ ʽ ʤʽʢʨʦʧʽʥʦʮʠʪʦʟʥʠʭ ʧʫʭʠʨʮʽʚ, 

ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʧʨʠʩʢʦʨʝʥʥʷ ʪʨʘʥʩʮʝʣʶʣʷʨʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʨʝʯʦʚʠʥ ʯʝʨʝʟ ʩʪʽʥʢʫ 

ʢʘʧʽʣʷʨʽʚ. 

ɺ ʨʦʙʦʪʘʭ [224, 225, 226, 227] ʚʠʟʥʘʯʝʥʘ ʩʪʫʧʽʥʴ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʈɽʍɺ ʜʣʷ ʢʦʨʝʢʮʽʾ ʧʦʨʫʰʝʥʦʾ ʧʨʦʦʢʩʠʜʘʥʪʥʦ-ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʨʽʚʥʦʚʘʛʠ ʫ ʩʪʘʨʠʭ 

ʱʫʨʽʚ ʽ ʜʘʥʘ ʢʽʣʴʢʽʩʥʘ ʦʮʽʥʢʘ ʧʘʨʘʤʝʪʨʽʚ ʇʆʃ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ 

ʨʝʟʝʨʚʽʚ ʷʢ ʫ ʤʦʣʦʜʠʭ, ʪʘʢ ʽ ʫ ʩʪʘʨʠʭ ʪʚʘʨʠʥ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʈɽʍɺ ʫ ʩʪʘʨʠʭ 

ʪʚʘʨʠʥ ʟʤʽʥʶʻ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʨʦʦʢʩʠʜʘʥʪʥʦ-ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʨʽʚʥʦʚʘʛʠ ʟʘ 

ʨʘʭʫʥʦʢ ʤʦʙʽʣʽʟʘʮʽʾ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ ʩʠʩʪʝʤ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ 

ʜʦʟʚʦʣʠʣʠ ʘʚʪʦʨʘʤ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʚʘʞʣʠʚʠʤ ʤʝʭʘʥʽʟʤʦʤ ʜʽʾ ʈɽʍɺ ʻ ʧʽʜʚʠʱʝʥʥʷ 

ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʟʙʝʨʽʛʘʻʪʴʩʷ ʪʨʠʚʘʣʠʡ  
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ʯʘʩ ʧʽʩʣʷ ʨʠʪʤʽʯʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ. ʄʦʞʣʠʚʦ, ʘʢʪʠʚʘʮʽʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ 

ʩʝʨʮʷ ʚ ʧʨʦʮʝʩʽ ʧʨʦʮʝʜʫʨ ʈɽʍɺ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʽʢʫ, ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʠʪʠ 

ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʦʨʛʘʥʽʟʤʫ ʜʦ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʜʽʡ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʜʦ ʧʨʦʮʝʩʫ 

ʩʪʘʨʽʥʥʷ. 

ʗʢ ʚʽʜʦʤʦ [228, 229, 230] ʩʪʘʨʽʥʥʷ  ̒ʧʨʠʨʦʜʥʠʤ ʬʽʟʽʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʦʤ, 

ʷʢʠʡ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʥʠʞʝʥʥʷʤ ʘʜʘʧʪʘʮʽʡʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʦʨʛʘʥʽʟʤʫ. ɺ ʪʦʡ ʞʝ 

ʯʘʩ ʧʝʨʝʜʯʘʩʥʝ ʩʪʘʨʽʥʥʷ, ʻ ʧʨʠʯʠʥʦʶ ʟʥʠʞʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ 

ʦʨʛʘʥʽʟʤʫ, [231, 232] ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʨʦʟʚʠʪʢʦʤ ʛʦʩʪʨʠʭ ʽ ʭʨʦʥʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ 

ʨʽʟʥʠʭ ʦʨʛʘʥʽʚ ʽ ʩʠʩʪʝʤ [229].  

ɺʩʪʘʥʦʚʣʝʥʦ [233, 234], ʱʦ ʧʦʨʫʰʝʥʥ ̫ ʬʫʥʢʮʽʡ ʥʝʨʚʦʚʠʭ, ʤʦʟʢʦʚʠʭ, 

ʧʨʦʣʽʬʝʨʘʪʠʚʥʠʭ, ʝʧʽʪʝʣʽʘʣʴʥʠʭ, ʢʨʦʚʦʪʚʦʨʥʠʭ ʪʘ ʽʥʰʠʭ ʢʣʽʪʠʥ, ʧʨʠʟʚʦʜʪ̫ʴ ʜʦ 

ʨʦʟʚʠʪʢʫ ʚʘʞʢʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʟʦʢʨʝʤʘ ʭʚʦʨʦʙʠ ɸʣʴʮʛʝʡʤʝʨʘ ʪʘ ʇʘʨʢʽʥʩʦʥʘ, 

ʽʥʬʘʨʢʪʫ ʤʽʦʢʘʨʜʘ, ʽʥʩʫʣʴʪʫ. ʇʝʨʝʜʯʘʩʥʝ ʩʪʘʨʽʥʥʷ ʚʠʥʠʢʘʻ ʚʥʘʩʣʽʜʦʢ ʦʙʤʝʞʝʥʥʷ 

ʘʜʘʧʪʘʮʽʡʥʠʭ ʨʝʘʢʮʽʡ ʧʨʠ ʨʦʟʚʠʪʢʫ ʘʪʝʨʦʩʢʣʝʨʦʟʫ, ʛʽʧʝʨʪʦʥʽʯʥʦʾ ʭʚʦʨʦʙʠ.  

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʽʩʥʫʶʯʽ ʛʝʨʽʘʪʨʠʯʥ ̔ ʣʽʢʘʨʩʴʢ ̔ ʟʘʩʦʙʠ ʟʜʘʪʥʽ 

ʧʦʢʨʘʱʫʚʘʪʠ ʢ̫ʽʩʪʴ ʞʠʪʪʷ ʣʽʪʥʽʭ ʣʶʜʝʡ [235], ʧʽʜʚʠʱʫʚʘʪʠ ʨʝʛʫʣʷʪʦʨʥʽ ʟʜʽʙʥʦʩʪʽ ʽ 

ʫʧʦʚʽʣʴʥʶʚʘʪʠ ʰʚʠʜʢʽʩʪʴ ʨʦʟʚʠʪʢʫ ʥʝʛʘʪʠʚʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʤʽʥ [236, 238, 

239], ʪʨʝʙʘ ʧʘʤôʷʪʘʪʠ, ʱʦ ʧʨʦʬʽʣʘʢʪʠʢʘ ʧʝʨʝʜʯʘʩʥʦʛʦ ʩʪʘʨʽʥʥʷ ʥʘʡʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʘ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʦʥʪʦʛʝʥʝʟʫ. ʊʦʤʫ ʧʦʰʫʢ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʟ ʤʝʪʦʶ 

ʨʝʚʽʪʘʣʽʟʘʮʽʾ ʦʨʛʘʥʽʟʤʫ, ʧʦʢʨʘʱʝʥʥ ̫ʬʫʥʢʮʽʡ ʩʠʩʪʝʤ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʾ ʨʝʛʫʣʷʮʽʾ  ̔

ʚʝʛʝʪʘʪʠʚʥʠʭ ʬʫʥʢʮʽʡ ʥʘ ʪʣʽ ʧʨʠʩʢʦʨʝʥʥʦʛʦ ʩʪʘʨʽʥʥʷ ʥʘʙʫʚʘʻ ʚʘʞʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ. 

ʊʦʤʫ ʚ ʥʘʩʪʫʧʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʙʫʣʦ ʚʠʚʯʝʥʦ ʚʧʣʠʚ 

ʨʠʪʤʽʯʥʦʛʦ ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʚ ʫʤʦʚʘʭ ʢʨʽʦʢʘʤʝʨʠ (ï120Áʉ) ʪʘ 

ʢʦʨʜʦʚʦʾ ʢʨʦʚʽ ʥʘ ʩʪʘʥ ʩʠʩʪʝʤ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʾ ʨʝʛʫʣʷʮʽʾ ʚ ʜʠʥʘʤʽʮʽ ʩʪʘʨʽʥʥʷ 

ʱʫʨʽʚ. 

ɸʚʪʦʨʘʤʠ ʧʦʢʘʟʘʥʘ [240, 241, 242, 243, 244] ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʘʤʦʩʪʽʡʥʦʛʦ ʡ 

ʧʦʻʜʥʘʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʈɽʍɺ ʽ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʷʜʨʦʚʤʽʩʥʠʭ ʢʣʽʪʠʥ ʢʦʨʜʦʚʦʾ 

ʢʨʦʚʽ (ʢʗɺʂ ʂʂ), ʧʦʯʠʥʘʶʯʠ ʟ ʤʦʣʦʜʦʛʦ ʚʽʢʫ, ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʚʣʘʩʥʠʭ 

ʘʜʘʧʪʘʮʽʡʥʦ-ʨʝʛʫʣʷʪʦʨʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʦʨʛʘʥʽʟʤʫ, ʷʢʽ ʽʩʪʦʪʥʦ ʟʥʠʞʫʶʪʴʩʷ ʟ 
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ʚʽʢʦʤ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʚʪʦʨʥʽ ʧʨʦʮʝʜʫʨʠ ʈɽʍɺ, ʚʚʝʜʝʥʥʷ ʢʗɺʂ ʂʂ ʪʘ ʾʭ 

ʧʦʻʜʥʘʥʥʷ ʧʨʦʪʷʛʦʤ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ, ʟʜʘʪʥʽ ʧʽʜʚʠʱʫʚʘʪʠ ʘʜʘʧʪʘʮʽʡʥʦ-

ʢʦʤʧʝʥʩʘʪʦʨʥʽ ʤʦʞʣʠʚʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ 

ʾʭʥʴʦʛʦ ʚʽʢʫ ʟʘʚʜʷʢʠ ʟʙʽʣʴʰʝʥʥʶ ʘʢʪʠʚʥʦʩʪʽ ʚʩʽʭ ʨʝʛʫʣʷʪʦʨʥʠʭ ʣʘʥʦʢ, ʪʦʜʽ ʷʢ ʫ 

ʧʨʦʮʝʩʽ ʧʨʠʨʦʜʥʦʛʦ ʩʪʘʨʽʥʥʷ ʱʫʨʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʚʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʈɽʍɺ ʽ ʢʗɺʂ ʂʂ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʦʨʤʘʣʽʟʘʮʽʾ ʨʽʚʥʷ ʪʠʨʦʢʩʠʥʫ, ʪʝʩʪʦʩʪʝʨʦʥʫ ʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʪʝʩʪʦʩʪʝʨʦʥ/ʝʩʪʨʘʜʽʦʣ, ʘ ʪʘʢʦʞ ʤʘʻ ʩʪʠʤʫʣʶʶʯʠʡ ʚʧʣʠʚ ʥʘ ʩʠʥʪʝʟ ʦʢʩʠʜʫ ʘʟʦʪʘ ʚ 

ʨʘʟʽ ʡʦʛʦ ʜʝʬʽʮʠʪʫ, ʘʣʝ ʥʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʘʜʣʠʰʢʫ ʮʽʻʾ ʤʦʣʝʢʫʣʠ. ʂʨʽʤ ʪʦʛʦ, 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʈɽʍɺ ʽ ʢʗɺʂ ʂʂ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʘʧʽʣʷʨʽʚ ʫ 

ʤʽʦʢʘʨʜʽ ʩʪʘʨʽʶʯʠʭ ʪʚʘʨʠʥ ʥʘ ʪʣʽ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʘ ʧʣʦʱʽ ʷʜʝʨ 

ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ, ʧʽʜʚʠʱʫʻ ʘʢʪʠʚʥʽʩʪʴ ʤʝʪʘʙʦʣʽʯʥʠʭ ʽ ʩʠʥʪʝʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ 

ʢʘʨʜʽʦʤʽʦʮʠʪʘʭ ʪʘ ʝʥʜʦʪʝʣʽʦʮʠʪʘʭ ʢʨʦʚʦʥʦʩʥʠʭ ʢʘʧʽʣʷʨʽʚ ʤʽʦʢʘʨʜʘ ʟʘʚʜʷʢʠ 

ʥʦʨʤʘʣʽʟʘʮʽʾ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦʾ ʙʽʦʝʥʝʨʛʝʪʠʢʠ, ʧʦʚôʷʟʘʥʦʾ ʟʽ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʩʪʘʥʦʤ ʤʽʪʦʭʦʥʜʨʽʡ. 

ɺʽʜʦʤʦ, ʱʦ ʟʘ ʦʮʽʥʢʦʶ ʢʦʤʽʪʝʪʫ ʝʢʩʧʝʨʪʽʚ ɺʆʆɿ, ʦʞʠʨʽʥʥʷ ʚʚʘʞʘʻʪʴʩʷ 

ʥʝʽʥʬʝʢʮʽʡʥʦ ʁçʝʧʽʜʝʤʽʻʶ ʍʍɯ ʩʪʦʣʽʪʪʷè ʪʘ 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 [245, 246, 247]. ʅʘʡʙʽʣʴʰ 

ʥʝʧʨʠʻʤʥʠʤ ʚ ʧʨʦʛʥʦʩʪʠʯʥʦʤʫ ʧʣʘʥʽ ʻ ʦʞʠʨʽʥʥʷ ʟ ʧʝʨʚʠʥʥʠʤ (ʘʣʽʤʝʥʪʘʨʥʠʤ) 

ʬʘʢʪʦʨʦʤ ʧʘʪʦʛʝʥʝʟʫ, ʷʢʝ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ 70-85% ʚʠʧʘʜʢʽʚ [248, 249]. ʇʨʠ 

ʦʞʠʨʽʥʥʽ ʚ ʦʨʛʘʥʽʟʤʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʤʝʪʘʙʦʣʽʯʥʽ, ʛʦʨʤʦʥʘʣʴʥʽ, ʛʝʤʦʜʠʥʘʤʽʯʥʽ 

ʧʦʨʫʰʝʥʥʷ, ʱʦ ʚʠʢʣʠʢʘʶʪʴ ʩʪʨʫʢʪʫʨʥʽ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʤʽʥʠ ʩʝʨʮʝʚʦʛʦ ʤ'ʷʟʘ.  

ʆʩʢʽʣʴʢʠ ʦʩʥʦʚʥʽ ʤʝʭʘʥʽʟʤʠ ʧʨʦʬʽʣʘʢʪʠʯʥʦ ʾ ʽ ʪʝʨʘʧʝʚʪʠʯʥʦʾ ʜʽʾ ʈɽʍɺ 

ʧʦʚ'ʷʟʘʥʽ ʟʽ ʩʪʠʤʫʣʷʮʽʻʶ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʨʝʟʝʨʚʽʚ ʦʨʛʘʥʽʟʤʫ, ʦʧʪʠʤʽʟʘʮʽʻʶ 

ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʾ ʨʝʛʫʣʷʮʽʾ ʪʘ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ, ʧʽʜʚʠʱʝʥʥʷʤ ʥʝʩʧʝʮʠʬʽʯʥʦʾ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ, ʚ ʧʦʜʘʣʴʰʦʤʫ ʚʯʝʥʠʤʠ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦ ʚʠʚʯʝʥʥʶ 
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ʚʧʣʠʚʫ ʈɽʍɺ ʥʘ ʩʪʘʥ ʨʝʛʫʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ ʱʫʨʽʚ ʧʨʠ ʘʣʽʤʝʥʪʘʨʥʦʤʫ 

ʦʞʠʨʽʥʥʽ. ɽʢʩʧʝʨʠʤʝʥʪʠ ʚʠʢʦʥʫʚʘʣʠʩʷ ʥʘ ʙʽʣʠʭ ʙʝʟʧʦʨʦʜʥʠʭ ʱʫʨʘʭ-ʩʘʤʮʷʭ ʜʚʦʭ 

ʚʽʢʦʚʠʭ ʛʨʫʧ: ʩʪʘʪʝʚʦʟʨʽʣʠʭ 6-ʤʽʩʷʯʥʠʭ ʽ ʩʪʘʨʠʭ 24-ʤʽʩʷʯʥʠʭ. ɹʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ 

[249, 250, 251], ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 9 ʩʝʘʥʩʽʚ ʈɽʍɺ, ʧʽʜʚʠʱʫʚʘʣʦ ʘʜʘʧʪʘʮʽʡʥʦ-

ʢʦʤʧʝʥʩʘʪʦʨʥʽ ʤʦʞʣʠʚʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʪʚʘʨʠʥ ʟ ʤʦʜʝʣʣʶ ʘʣʽʤʝʥʪʘʨʥʦʛʦ ʦʞʠʨʽʥʥʷ 

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

ʪʘʢ ʽ ʛʫʤʦʨʘʣʴʥʦʾ ʣʘʥʢʠ ʨʝʛʫʣʷʮʽʾ, ʩʧʨʠʷʣʦ ʟʤʝʥʰʝʥʥʶ ʤʘʩʠ ʪʽʣʘ ʪʘ ʥʦʨʤʘʣʽʟʘʮʽʾ 

ʣʽʧʽʜʥʦʛʦ ʧʨʦʬʽʣʶ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ, ʚʽʜʥʦʚʣʶʚʘʣʦ ʛʦʨʤʦʥʩʠʥʪʝʟʫʶʯʫ ʟʜʘʪʥʽʩʪʴ 

ʦʨʛʘʥʽʟʤʫ, ʘʢʪʠʚʫʚʘʣʦ ʤʝʪʘʙʦʣʽʯʥʽ ʪʘ ʩʠʥʪʝʪʠʯʥʽ ʧʨʦʮʝʩʠ ʥʘ ʤʽʢʨʦʩʢʦʧʽʯʥʦʤʫ 

(ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʧʨʦʣʽʬʝʨʘʮʽʷ ʬʽʙʨʦʙʣʘʩʪʽʚ, ʧʦʷʚʘ ʟʥʦʚ ʩʬʦʨʤʦʚʘʥʠʭ ʢʘʧʽʣʷʨʽʚ, ʱʦ 

ʩʚʽʜʯʠʣʦ ʧʨʦ ʧʦʣʽʧʰʝʥʥʷ ʢʨʦʚʦʦʙʽʛʫ ʽ ʪʨʦʬʽʢʠ ʩʝʨʮʝʚʦʛʦ ʤ'ʷʟʘ) ʡ 

ʩʫʙʤʽʢʨʦʩʢʦʧʽʯʥʦʤʫ ʨʽʚʥʷʭ (ʟʤʝʥʰʫʚʘʣʘʩʴ ʩʪʫʧʝʥʴ ʧʨʦʷʚʫ ʜʠʩʪʨʦʬʽʯʥʠʭ ʽ 

ʜʝʛʝʥʝʨʘʪʠʚʥʠʭ ʟʤʽʥ ʦʨʛʘʥʝʣ, ʙʫʣʠ ʚʽʜʩʫʪʥʽ ʦʩʝʨʝʜʢʠ ʣʽʟʠʩʫ ʷʜʝʨʥʦʾ ʤʝʤʙʨʘʥʠ, 

ʟʙʽʣʴʰʫʚʘʣʘʩʴ ʢʽʣʴʢʽʩʪʴ ʤʽʪʦʭʦʥʜʨʽʡ ʽ ʢʨʠʩʪ ʚ ʥʠʭ). 

ɸʥʘʣʽʟʫʶʯʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦʛʣʷʜ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʘʥʠʭ ʤʦʞʥʘ ʧʨʠʡʪʠ ʜʦ 

ʚʠʩʥʦʚʢʫ, ʱʦ ʥʘ ʧʨʦʪʷʟʽ ʙʘʛʘʪʴʦʭ ʩʪʦʣʽʪʴ ʣʶʜʩʪʚʦ ʟʘʩʪʦʩʦʚʫʚʘʣʦ ʭʦʣʦʜʦʚʽ ʚʧʣʠʚʠ 

ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʝʡ ʷʢ ʧʦʟʠʪʠʚʥʠʡ ʣʽʢʫʚʘʣʴʥʠʡ ʟʘʩʽʙ. ʆʜʥʘʢ ʣʠʰʝ ʧʦʯʠʥʘʶʯʠ ʟ 

ʩʝʨʝʜʠʥʠ ʍʍ ʩʪʦʨʽʯʯʷ ʨʷʜ ʚʯʝʥʠʭ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʩʭʽʜʥʦ ʾ ɭʚʨʦʧʠ, ʟʦʢʨʝʤʘ 

ʋʢʨʘʾ ʥʠ, ʨʦʟʧʦʯʘʣʠ ʩʠʩʪʝʤʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦ ʚʠʚʯʝʥʥʶ 

ʤʦʞʣʠʚʠʭ ʤʝʭʘʥʽʟʤʽʚ ʜʽʾ ʰʪʫʯʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʪʘ 

ʘʜʘʧʪʘʮʽ ʁʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ ʪʘ ʪʚʘʨʠʥ ʥʘ ʚʧʣʠʚ ʭʦʣʦʜʦʚʦʛʦ ʬʘʢʪʦʨʫ. ɺ ʦʩʪʘʥʥʽ 

ʨʦʢʠ ʦʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʟʘʩʣʫʛʦʚʫʶʪʴ ʩʪʚʦʨʝʥʽ ʤʝʪʦʜʠ ʢʨʘʥʽʦʮʝʨʝʙʨʘʣʴʥʦʾ 

ʛʽʧʦʪʝʨʤʽʾ, ʷʢʘ ʟʥʘʡʰʣʘ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʤʝʜʠʯʥʽʡ ʧʨʘʢʪʠʮʽ. ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, 

ʱʦ ʟʘʚʜʷʢʠ ʟʫʩʠʣʣʷʤ ʚʯʝʥʠʭ ʋʢʨʘʾʥʠ ʚʜʘʣʦʩʷ ʩʪʚʦʨʠʪʠ ʤʝʪʦʜ ʥʝʽʥʚʘʟʽʡʥʦʾ ʪʝʨʘʧʽʾ 

ʥʘ ʦʩʥʦʚʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʠʪʤʽʯʥʠʭ ʭʦʣʦʜʦʚʠʭ ʚʧʣʠʚʽʚ, ʚ ʦʩʥʦʚʽ ʣʽʢʫʚʘʣʴʥʦʛʦ 

ʝʬʝʢʪʫ ʷʢʦʛʦ ʟʥʘʭʦʜʷʪʴʩʷ ʨʝʟʦʥʘʥʩʥʽ ʩʝʥʩʦʨʥʽ ʚʧʣʠʚʠ ʟ ʧʽʜʽʙʨʘʥʠʤʠ ʯʘʩʪʦʪʥʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʽʥʜʽʚʽʜʫʘʣʴʥʠʤ ʦʩʮʠʣʷʮʽʷʤ ʝʥʮʝʬʘʣʦʛʨʘʤʠ ʪʚʘʨʠʥ. 

ɺ ʧʨʦʚʝʜʝʥʠʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘʫʢʦʚʽ ʬʘʢʪʠ, 

ʱʦ ʨʠʪʤʽʯʥʽ ʛʽʧʦʪʝʨʤʽʯʥʽ ʚʧʣʠʚʠ ʚ ʜʽʘʧʘʟʦʥʽ ʧʦʚʽʣʴʥʠʭ ʯʘʩʪʦʪ, ʚʧʣʠʚʘʶʪʴ ʥʘ 
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ʨʝʛʫʣʷʮʽʶ ʘʢʪʠʚʥʦʩʪʽ ʥʝʨʚʦʚʠʭ ʢʣʽʪʽʥ, ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ, ʧʽʜʚʠʱʫʶʪʴ ʘʜʘʧʪʠʚʥʽ 

ʤʦʞʣʠʚʦʩʪʽ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ ʽ ʪʚʘʨʠʥ. ɺʦʥʠ 

ʚʽʜʢʨʠʚʘʶʪʴ ʰʣʷʭʽ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʚʧʣʠʚʫ ʥʘ 

ʘʢʪʠʚʥʽʩʪʴ ʧʨʦʥʠʢʥʝʥʥʷ ɻɽɹ ʜʣʷ ʨʽʟʥʠʭ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʚ 

ʥʦʨʤʘʣʴʥʦʤʫ ʩʪʘʥʽ ʯʝʨʝʟ ʥʴʦʛʦ ʥʝ ʧʨʦʥʠʢʘʶʪʴ.  

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʦʩʦʙʣʠʚʦ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʰʣʷʭʦʤ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʦʨʛʘʥʽʟʤʫ ʻ ʤʦʜʫʣʷʮʽ ̫ʨʠʪʤʽʯʥʠʤʠ ʭʦʣʦʜʦʚʠʤʠ ʚʧʣʠʚʘʤʠ 

ʚʣʘʩʥʠʭ ʝʥʜʦʛʝʥʥʠʭ ʨʠʪʤʽʚ ʧʘʮʽʻʥʪʘ. ɺʩʪʘʥʦʚʣʝʥʘ [12, 13, 14, 15, 154, 155] 

ʚʣʘʩʪʠʚʽʩʪʴ ʤʝʪʦʜʫ ʨʠʪʤʽʯʥʦʾ ʨʝʟʦʥʘʥʩʥʦʾ ʭʦʣʦʜʦʚʦʾ ʪʝʨʘʧʽʾ ʦʙʛʨʫʥʪʦʚʫʻ 

ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʣʶʜʝʡ ʧʦʭʠʣʦʛʦ ʚʽʢʫ ʟʽ ʟʥʠʞʝʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʘʜʘʧʪʘʮʽʾ ʜʦ ʜʽʾ ʥʝʛʘʪʠʚʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʅʘ ʮʽʡ ʦʩʥʦʚʽ ʚʯʝʥʠʤʠ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʤʝʪʦʜ ʨʠʪʤʽʯʥʠʭ ʝʢʩʪʨʝʤʘʣʴʥʠʭ 

ʭʦʣʦʜʦʚʠʭ ʚʧʣʠʚʽʚ, ʷʢʠʡ ʙʫʚ ʟʘʩʪʦʩʦʚʘʥʠʡ ʫ ʤʦʣʦʜʠʭ ʪʘ ʩʪʘʨʠʭ ʱʫʨʽʚ. ʇʦʢʘʟʘʥʦ 

[217], ʱʦ ʫ ʩʪʘʨʠʭ ʪʚʘʨʠʥ, ʷʢ ʽ ʫ ʣʶʜʝʡ ʧʦʭʠʣʦʛʦ ʚʽʢʫ, ʚʠʥʠʢʘʶʪʴ ʧʦʨʫʰʝʥʥʷ 

ʤʝʭʘʥʽʟʤʽʚ ʩʘʤʦʨʝʛʫʣʷʮʽʾ ʥʘʡʙʽʣʴʰ ʦʩʣʘʙʣʝʥʠʭ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ. ʈʘʟʦʤ ʟ ʪʠʤ 

ʧʨʠ ʜʽʾ ʈɽʍɺ ʟʙʝʨʽʛʘʻʪʴʩʷ ʽ ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʥʝʨʚʦʚʽʡ ʩʠʩʪʝʤʽ 

ʚʝʛʝʪʘʪʠʚʥʘ ʧʘʤôʷʪʴ ʜʦ ʚʧʣʠʚʫ ʭʦʣʦʜʦʚʦʛʦ ʧʦʜʨʘʟʥʠʢʘ ʽ ʤʝʭʘʥʽʟʤʠ ʦʯʽʢʫʚʘʥʥʷ 

ʤʦʞʣʠʚʠʭ ʧʦʚʪʦʨʥʠʭ ʟʫʩʪʨʽʯʝʡ ʟ ʥʠʤ.  

ʇʨʦʪʝ ʥʝʯʠʩʣʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝ ʜʘʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʦʙˇʨʫʥʪʫʚʘʪʠ ʚʝʩʴ 

ʩʧʝʢʪʨ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʟʤʽʥ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʦʨʛʘʥʽʟʤʽ ʧʽʜ ʚʧʣʠʚʦʤ ʝʢʩʪʨʝʤʘʣʴʥʦ 

ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨ [13, 14].  

ʊʦʤʫ ʧʨʦʚʝʜʝʥʥʷ ʧʦʜʘʣʴʰʠʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʱʦʜʦ ʨʦʟʨʦʙʢʠ 

ʥʦʚʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʨʝʞʠʤʽʚ ʈɽʍɺ, ʟ ʤʝʪʦʶ ʜʦʩʷʛʥʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʠʭ 

ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʝʬʝʢʪʽʚ ʥʘ ʪʣʽ ʟʥʠʞʝʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʩʧʦʥʪʘʥʥʠʭ ʩʪʨʝʩʦʚʠʭ ʨʝʘʢʮʽʡ 

ʟ ʙʦʢʫ ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ (ʧʝʨʝʥʘʧʨʫʞʝʥʥʷ ʩʠʤʧʘʪʠʯʥʦʾ 

ʣʘʥʢʠ ʚʝʛʝʪʘʪʠʚʥʦʾ ʨʝʛʫʣʷʮʽʾ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʥʘ ʪʣʽ ʩʫʪʪʻʚʦʛʦ ʟʥʠʞʝʥʥʷ ʪʦʥʫʩʫ 

ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʛʦ ʚʽʜʜʽʣʫ ɺʅʉ, ʚʠʥʠʢʥʝʥʥʷ ʧʘʪʦʣʦʛʽʯʥʦʾ ʛʽʧʝʨʣʽʧʽʜʝʤʽʾ ʽ 

ʟʤʽʱʝʥʥʷ ʣʽʧʽʜʥʦʛʦ ʧʨʦʬʽʣʶ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʚ ʩʪʦʨʦʥʫ ʘʪʝʨʦʛʝʥʥʦʩʪʽ), ʻ ʜʫʞʝ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʜʣʷ ʤʝʜʠʢʦ-ʙʽʦʣʦʛʽʯʥʦʛʦ ʧʨʦʬʽʣʶ. 
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ʎʽ ʜʦʩʣʽʜʞʝʥʥʷ  ̒ ʚʘʞʣʠʚʠʤʠ ʜʣʷ ʚʠʙʦʨʫ ʨʝʞʠʤʫ ʨʠʪʤʽʯʥʦʛʦ 

ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ, ʧʨʠ ʷʢʦʤʫ ʙʠ ʩʝʥʩʦʨʥʽ ʚʧʣʠʚʠ ʧʨʠʟʚʦʜʠʣʠ ʜʦ 

ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʩʪʘʨʽʶʯʦʛʦ ʦʨʛʘʥʽʟʤʫ, ʧʽʜʚʠʱʝʥʥʷ 

ʘʢʪʠʚʥʦʩʪʽ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦ ʾʩʠʩʪʝʤʠ. 

ʆʩʢʽʣʴʢʠ ʥʘ ʜʘʥʠʡ ʯʘʩ ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʽʩʪʶ ʚʽʜʩʫʪʥʽ ʜʘʥʽ ʩʪʦʩʦʚʥʦ ʚʠʚʯʝʥʥʷ 

ʚʧʣʠʚʫ ʥʘ ʦʨʛʘʥʽʟʤ ʛʦʤʦʡʦʪʝʨʤʥʠʭ ʪʚʘʨʠʥ ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ ʨʠʪʤʽʯʥʦʛʦ 

ʦʭʦʣʦʜʞʝʥʥʷ ʥʝʦʙʭʽʜʥʠʤ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʚʠʟʥʘʯʝʥʥʷ ʜʽʾ 

ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ ʈɽʍɺ ʥʘ ʩʪʘʥ ʩʠʩʪʝʤ ʘʜʘʧʪʘʮʽʾ ʦʨʛʘʥʽʟʤʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʪʚʘʨʠʥ ʟ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʨʝʞʠʤʽʚ ʦʭʦʣʦʜʞʝʥʥʷ, ʷʢʽ ʟʜʘʪʥʽ ʥʘʜʘʚʘʪʠ 

ʥʝ ʪʽʣʴʢʠ ʩʪʠʤʫʣʶʶʯʠʡ ʚʧʣʠʚ ʥʘ ʛʦʤʝʦʩʪʘʟ, ʘ ʽ ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʽʨʦʛʽʜʥʽʩʪʴ ʨʦʟʚʠʪʢʫ 

ʥʝʛʘʪʠʚʥʠʭ ʨʝʘʢʮʽʡ ʟ ʙʦʢʫ ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ, ʱʦ ʦʩʦʙʣʠʚʦ 

ʚʘʞʣʠʚʦ ʜʣʷ ʣʶʜʝʡ ʧʦʭʠʣʦʛʦ ʚʽʢʫ ʟ ʧʦʨʫʰʝʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʘʜʘʧʪʘʮʽʾ ʜʦ ʜʽʾ 

ʩʪʨʝʩʦʚʠʭ ʬʘʢʪʦʨʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʚʠʱʝʥʘʚʝʜʝʥʝ ʩʚʦʻʯʘʩʥʠʤ ʽ ʜʦʮʽʣʴʥʠʤ ʻ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, 

ʱʦ ʜʦʟʚʦʣʷʪʴ ʚʠʚʯʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʩʪʘʥʫ ʨʝʛʫʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ ʤʦʣʦʜʠʭ 

ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ, ʧʽʜ ʚʧʣʠʚʦʤ ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ ʨʠʪʤʽʯʥʦʛʦ ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ 

ʦʭʦʣʦʜʞʝʥʥʷ. 
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ʈʆɿɼɯʃ 2 

 

ʄɸʊɽʈɯɸʃʀ ʁ ʄɽʊʆɼʀ ɼʆʉʃɯɼɾɽʅʅʗ 

 

2.1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ʪʘ ʩʭʝʤʘ ʝʢʩʧʝʨʠʤʝʥʪʫ 

 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʥʽ ʥʘ ʙʽʣʠʭ ʙʝʟʧʦʨʦʜʥʠʭ ʱʫʨʘʭ-ʩʘʤʮʷʭ ʜʚʦʭ ʚʽʢʦʚʠʭ 

ʛʨʫʧ: ʩʪʘʪʝʚʦʟʨʽʣʠʭ 6-ʤʽʩʷʯʥʠʭ ʽ ʩʪʘʨʠʭ 24-ʤʽʩʷʯʥʠʭ. ɺʩʴʦʛʦ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʘʥʦ 146 ʤʦʣʦʜʠʭ ʽ 146 ʩʪʘʨʠʭ 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). 

ʋʩʽ ʪʚʘʨʠʥʠ ʫʪʨʠʤʫʚʘʣʠʩʴ ʚ ʫʤʦʚʘʭ ʚʽʚʘʨʽʶ ɯʇʂʽʂ ʅɸʅ ʋʢʨʘʾʥʠ ʟʽ 

ʩʪʘʥʜʘʨʪʥʠʤ ʭʘʨʯʦʚʠʤ ʨʘʮʽʦʥʦʤ ʽ ʚʽʣʴʥʠʤ ʜʦʩʪʫʧʦʤ ʜʦ ʾʞʽ ʽ ʚʦʜʠ. ɿ ʤʝʪʦʶ 

ʚʠʢʣʶʯʝʥʥʷ ʜʦʙʦʚʠʭ ʢʦʣʠʚʘʥʴ ʤʘʥʽʧʫʣʷʮʽʾ ʟʽ ʱʫʨʘʤʠ ʚʠʢʦʥʫʚʘʣʠ ʚ ʧʝʨʰʽʡ 

ʧʦʣʦʚʠʥʽ ʜʥʷ. 

ʂʦʞʥʘ ʚʽʢʦʚʘ ʛʨʫʧʘ ʙʫʣʘ ʨʦʟʜʽʣʝʥʘ ʥʘ ʯʦʪʠʨʠ ʧʽʜʛʨʫʧʠ (ʨʠʩ. 2.1): 

1) ʽʥʪʘʢʪʥʽ ʤʦʣʦʜʽ ʪʘ ʩʪʘʨʽ ʪʚʘʨʠʥʠ; 

2) ʤʦʣʦʜʽ ʪʘ ʩʪʘʨʽ ʱʫʨʠ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ 9 ʧʨʦʮʝʜʫʨ ʈɽʍɺ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 

(ï120Áʉ; ï120Áʉ; ï120Áʉ); 

3) ʤʦʣʦʜʽ ʪʘ ʩʪʘʨʽ ʱʫʨʠ ʥʘ ʪʣʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʨʝʞʠʤʫ ʈɽʍɺ  

(ï60Áʉ; ï120Áʉ; ï120Áʉ); 

4) ʤʦʣʦʜʽ ʪʘ ʩʪʘʨʽ ʱʫʨʠ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ 9 ʧʨʦʮʝʜʫʨ ʈɽʍɺ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 

(ï60Áʉ; ï60Áʉ; ï60Áʉ). 
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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. 

 

 

ɹʝʟʧʦʨʦʜʥʽ ʩʘʤʮʽ, n=292

˙̨̏̌̏̅ ̔̑̉̚
n=146

˞̨̓́̑ ̔̑̉̚
n=146

ʂʦʥʪʨʦʣʴ (ʥ̔ʪʘʢʪ)

9 ʧʨʦʮʝʜʫʨ ʈʕʍɺ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʽ 

(-1200ʉ, -1200ʉ, -1200ʉ)

9 ʧʨʦʮʝʜʫʨ ʈʕʍɺ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʽ 

(-600ʉ, -1200ʉ, -1200ʉ)

9 ʧʨʦʮʝʜʫʨ ʈʕʍɺ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʽ 

(-600ʉ, -600ʉ, -600ʉ)

ɺʠʚʝʜʝʥʥʷ ʟ ʝʢʩʧʝʨʠʤʝʥʪʫ

n=40

n=33

n=40

n=33

n=40

n=33

n=40

n=33

 

ʈʠʩ. 2.1. ʉʭʝʤʘ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

 

ʊʘʙʣʠʮʷ 2.1 

ʉʭʝʤʘ ʨʦʟʧʦʜʽʣʫ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʪʚʘʨʠʥ ʟʘ ʩʝʨʽʷʤʠ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ˉ 

ʧ/ʧ 
ʏʘʩʪʠʥʘ ʝʢʩʧʝʨʠʤʝʥʪʫ ʈʽʟʥʦʚʠʜ ʚʧʣʠʚʫ (ʛʨʫʧʘ) 

ɺʽʢ ʪʚʘʨʠʥ 

(ʤʽʩʷʮʽ) 

ʂʽʣʴʢʽʩʪʴ 

ʪʚʘʨʠʥ 

1. ɺʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʨʽʟʥʠʭ 

ʨʝʞʠʤʽʚ ʨʠʪʤʽʯʥʦʛʦ 

ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ 

ʥʘ ʩʪʘʥ ʚʝʛʝʪʘʪʠʚʥʦʾ ʨʝʛʫʣʷʮʽʾ 

ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʘ ʤʦʣʦʜʠʭ ʽ 

ʩʪʘʨʠʭ ʱʫʨʽʚ. (ɿʘʧʠʩ ɽʂɻ 

ʧʽʩʣʷ 3-ʛʦ, 6-ʛʦ, 9-ʛʦ ʩʝʘʥʩʫ 

ʈɽʍɺ, ʘ ʪʘʢʦʞ ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ 

ʤʽʩʷʮʴ ʧʽʩʣʷ ʈɽʍɺ). 

ʂʦʥʪʨʦʣʴ 6 7 

24 7 

ʈʝʞʠʤ ʈɽʍɺ 

(ï120Áʉ; ï120Áʉ; ï120Áʉ) 

6 7 

24 7 

ʈʝʞʠʤ ʈɽʍɺ 

(ï60Áʉ; ï120Áʉ; ï120Áʉ) 

6 7 

24 7 

ʈʝʞʠʤ ʈɽʍɺ 

(ï60Áʉ; ï60Áʉ; ï60Áʉ) 

6 7 

24 7 
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2. ʆʮʽʥʢʘ ʨʽʚʥʷ ɼɻɽɸC, 

ʢʦʨʪʽʢʦʩʪʝʨʦʥʫ, ʪʠʨʝʦʾʜʥʠʭ ʽ 

ʩʪʘʪʝʚʠʭ ʛʦʨʤʦʥʽʚ ʪʘ 

ʧʦʢʘʟʥʠʢʽʚ ʣʽʧʽʜʥʦʛʦ ʧʨʦʬʽʣʶ 

ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʤʦʣʦʜʠʭ ʽ 

ʩʪʘʨʠʭ ʱʫʨʽʚ ʧʽʜ ʚʧʣʠʚʦʤ 

ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ ʈɽʍɺ. 

(ɺʠʚʝʜʝʥʥʷ ʟ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʧʽʩʣʷ 3-ʛʦ, 6-ʛʦ, 9-ʛʦ ʩʝʘʥʩʫ 

ʈɽʍɺ, ʘ ʪʘʢʦʞ ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ 

ʤʽʩʷʮʴ ʧʽʩʣʷ ʈɽʍɺ). 

ʂʦʥʪʨʦʣʴ 6 12 

24 12 

ʈʝʞʠʤ ʈɽʍɺ 

(ï120Áʉ; ï120Áʉ; ï120Áʉ) 

6 12 

24 12 

ʈʝʞʠʤ ʈɽʍɺ 

(ï60Áʉ; ï120Áʉ; ï120Áʉ) 

6 12 

24 12 

ʈʝʞʠʤ ʈɽʍɺ 

(ï60Áʉ; ï60Áʉ; ï60Áʉ) 

6 12 

24 12 

3. ɺʠʟʥʘʯʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ 

ʚ ʪʢʘʥʠʥʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʜʦ ʽ 

ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ 

ʨʝʞʠʤʽʚ ʈɽʍɺ. (ɺʠʚʝʜʝʥʥʷ ʟ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʘ ʥʘʩʪʫʧʥʫ 

ʜʦʙʫ, ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ 

ʧʽʩʣʷ ʈɽʍɺ). 

ʂʦʥʪʨʦʣʴ 6 7 

24 7 

ʈʝʞʠʤ ʈɽʍɺ 

(ï120Áʉ; ï120Áʉ; ï120Áʉ) 

6 7 

24 7 

ʈʝʞʠʤ ʈɽʍɺ 

(ï60Áʉ; ï120Áʉ; ï120Áʉ) 

6 7 

24 7 

ʈʝʞʠʤ ʈɽʍɺ 

(ï60Áʉ; ï60Áʉ; ï60Áʉ) 

6 7 

24 7 

4. ɼʠʥʘʤʽʢʘ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʠʭ 

ʧʝʨʝʙʫʜʦʚ ʢʣʽʪʠʥ ʢʦʨʠ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʛʽʧʦʪʘʣʘʤʫʩʫ 

ʽ ʛʽʧʦʢʘʤʧʫ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ 

ʱʫʨʽʚ ʜʦ ʽ ʧʽʩʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʈɽʍɺ. (ɺʠʚʝʜʝʥʥʷ ʟ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʯʝʨʝʟ ʤʽʩʷʮʴ 

ʧʽʩʣʷ ʈɽʍɺ). 

ʂʦʥʪʨʦʣʴ 6 7 

24 7 

ʈʝʞʠʤ ʈɽʍɺ 

(ï120Áʉ; ï120Áʉ; ï120Áʉ) 

6 7 

24 7 

ʈʝʞʠʤ ʈɽʍɺ 

(ï60Áʉ; ï120Áʉ; ï120Áʉ) 

 

6 7 

24 7 

ʈʝʞʠʤ ʈɽʍɺ 

(ï60Áʉ; ï60Áʉ; ï60Áʉ) 

 

6 7 

24 7 
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2.2. ʄʝʪʦʜʠʢʘ ʨʠʪʤʽʯʥʦʛʦ ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ 

 

ʈɽʍɺ ʚʠʢʦʥʫʚʘʣʠ ʚ ʤʝʪʨʦʣʦʛʽʯʥʦ ʘʪʝʩʪʦʚʘʥʽʡ ʢʨʽʦʢʘʤʝʨʽ ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ (ʨʠʩ. 2.2) [252]. 

 

ʈʠʩ. 2.2. ʂʘʤʝʨʘ ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ 

 

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 

5. ʆʩʦʙʣʠʚʦʩʪʽ ʟʤʽʥ ʢʦʛʥʽʪʠʚʥʠʭ 

ʬʫʥʢʮʽʡ ʪʚʘʨʠʥ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ 

ʛʨʫʧ ʥʘ ʪʣʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ ʈɽʍɺ. 

(ɺʠʚʝʜʝʥʥʷ ʟ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʯʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ ʈɽʍɺ). 

ʢʦʥʪʨʦʣʴ 6 7 

24 7 

ʈʝʞʠʤ ʈɽʍɺ 

(ï120Áʉ; ï120Áʉ; ï120Áʉ) 

6 7 

24 7 

ʈʝʞʠʤ ʈɽʍɺ 

(ï60Áʉ; ï120Áʉ; ï120Áʉ) 

6 7 

24 7 

ʈʝʞʠʤ ʈɽʍɺ 

(ï60Áʉ; ï60Áʉ; ï60Áʉ) 

6 7 

24 7 
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ʜʘʪʯʠʢʠ ʢʦʥʪʨʦʣʶ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʪʚʘʨʠʥʠ; ʰʣʶʟʦʚʠʡ ʚʽʜʩʽʢ ʽʟ 

ʛʝʨʤʝʪʠʯʥʦʶ ʢʨʠʰʢʦʶ, ʥʘʷʚʥʽʩʪʴ ʷʢʦʛʦ ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ ʟʥʘʯʥʦʛʦ ʛʨʘʜʽʻʥʪʘ 

ʪʝʤʧʝʨʘʪʫʨ ʤʽʞ ʨʦʙʦʯʦʶ ʢʘʤʝʨʦʶ ʡ ʨʦʙʦʯʠʤ ʚʽʜʩʽʢʦʤ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʚ ʢʨʽʦʢʘʤʝʨʽ ʢʦʥʪʨʦʣʶʚʘʣʘʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʣʘʪʠʥʦʚʠʭ 

ʤʝʪʨʦʣʦʛʽʯʥʦ ʘʪʝʩʪʦʚʘʥʠʭ ʪʝʨʤʦʤʝʪʨʽʚ ʦʧʦʨʫ ʚʠʨʦʙʥʠʮʪʚʘ ʬʽʨʤʠ çɻʝʨʘè.  

ʇʽʩʣʷ ʚʠʭʦʜʫ ʧʨʠʩʪʨʦʶ ʥʘ ʨʦʙʦʯʠʡ ʨʝʞʠʤ (ï60Üʉ) ʘʙʦ (ï1200ʉ) ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʞʠʤʫ, ʱʫʨʠ ʧʦʤʽʱʘʣʠʩʷ ʚ ʢʨʽʦʢʘʤʝʨʫ ʯʝʨʝʟ ʰʣʶʟʦʚʠʡ ʚ 

ʦʩʥʦʚʥʠʡ ʚʽʜʩʽʢ. ʋ ʢʨʽʦʢʘʤʝʨʽ ʱʫʨʠ ʟʥʘʭʦʜʠʣʠʩʷ ʧʨʦʪʷʛʦʤ 2 ʭʚʠʣʠʥ (ʚ ʮʝʡ ʯʘʩ ʟʘ 

ʥʠʤʠ ʟʜʽʡʩʥʶʚʘʚʩʷ ʧʦʩʪʽʡʥʠʡ ʚʽʟʫʘʣʴʥʠʡ ʢʦʥʪʨʦʣʴ ʯʝʨʝʟ ʩʧʝʮʽʘʣʴʥʝ ʚʽʢʥʦ), ʧʦʪʽʤ 

ʾʭ ʚʠʡʤʘʣʠ ʽ ʪʨʠʤʘʣʠ 5 ʭʚʠʣʠʥ ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ (22ï24Áʉ) ʧʦʟʘ 

ʢʘʤʝʨʦʶ. ɼʘʣʽ ʧʨʦʮʝʜʫʨʫ ʦʭʦʣʦʜʞʝʥʥʷ ʧʦʚʪʦʨʶʚʘʣʠ: ʪʚʘʨʠʥ ʟʽʛʨʽʚʘʣʠ ʥʘ ʧʨʦʪʷʟʽ 

5 ʭʚʠʣʠʥ ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ, ʧʽʩʣʷ ʯʦʛʦ ʟʘ ʘʥʘʣʦʛʽʯʥʦʶ ʩʭʝʤʦʶ ʧʨʦʚʦʜʠʣʠ 

ʦʭʦʣʦʜʞʝʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʪʚʘʨʠʥʠ ʦʪʨʠʤʫʚʘʣʠ ʪʨʠ ʧʨʦʮʝʜʫʨʠ ʈɽʍɺ ʥʘ ʜʦʙʫ. 

ʇʽʜ ʯʘʩ ʚʽʜʽʛʨʽʚʘʥʥʷ ʩʪʝʞʠʣʠ ʟʘ ʧʦʚʝʜʽʥʢʦʶ ʪʚʘʨʠʥ. ʅʘ 3 ʽ 5 ʜʦʙʫ ʩʝʘʥʩʠ ʈɽʍɺ 

ʧʦʚʪʦʨʶʚʘʣʠ. ɺʩʴʦʛʦ ʪʚʘʨʠʥʠ ʦʭʦʣʦʜʞʫʚʘʣʠʩʴ 9 ʨʘʟʽʚ ʧʦ 2 ʭʚʠʣʠʥʠ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ (ï60Üʉ) ʘʙʦ (ï1200ʉ) ʧʨʦʪʷʛʦʤ 5 ʜʥʽʚ [253, 254]. 

ʇʽʩʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʱʫʨʘʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʬʨʦʚʦʛʦ ʽʥʬʨʘʯʝʨʚʦʥʦʛʦ 

ʪʝʨʤʦʤʝʪʨʘ çmicrolife 1DE1è ʚʠʤʽʨʶʚʘʣʠ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘ ʧʦʚʝʨʭʥʽ ʰʢʽʨʠ, ʷʢʘ 

ʟʤʽʥʶʚʘʣʘʩʷ ʚ ʤʝʞʘʭ 3ï5Áʉ ʚʽʜ ʧʦʯʘʪʢʦʚʦʾ (36,4Ñ0,8)Áʉ. ʈʝʢʪʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʥʝ ʟʤʽʥʶʚʘʣʘʩʴ ʽ ʙʫʣʘ ʥʘ ʨʽʚʥʽ (37,2Ñ0,6)Áʉ. 

 

2.3 ɽʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ʈʝʻʩʪʨʘʮʽʶ ɽʂɻ ʫ ʥʝʥʘʨʢʦʪʠʟʦʚʘʥʠʭ ʽʤʤʦʙʽʣʽʟʦʚʘʥʠʭ ʪʚʘʨʠʥ ʧʨʦʚʦʜʠʣʠ 

ʧʽʩʣʷ 3, 6, 9-ʛʦ ʩʝʘʥʩʫ ʈɽʍɺ, ʘ ʪʘʢʦʞ ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ ʧʽʩʣʷ ʦʩʪʘʥʥʴʦʾ 

ʧʨʦʮʝʜʫʨʠ ʦʭʦʣʦʜʞʝʥʥʷ ʥʘ ʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʬʽ ʩʝʨʽʾ çʇʦʣʽ-ʉʧʝʢʪʨè (çʅʝʡʨʦ-

ʩʦʬʪè, ʈʦʩʽʷ) ʫ ʰʝʩʪʠ ʩʪʘʥʜʘʨʪʥʠʭ ʚʽʜʚʝʜʝʥʥʷʭ. ʊʨʠʚʘʣʽʩʪʴ ʟʘʧʠʩʫ ʩʪʘʥʦʚʠʣʘ 5 

ʭʚʠʣʠʥ. ʉʧʝʢʪʨʘʣʴʥʠʡ ʘʥʘʣʽʟ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ çʇʦʣʽ-ʉʧʝʢʪʨ-ʈʠʪʤè (çʅʝʡʨʦ-ʩʦʬʪè, ʈʦʩʽʷ) ʫ ʜʽʘʧʘʟʦʥʘʭ 



58 

ʯʘʩʪʦʪ, ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ ʜʣʷ ʱʫʨʽʚ [255, 256, 257, 258]. ɼʣʷ ʪʚʘʨʠʥ ʢʦʥʪʨʦʣʴʥʦʾ 

ʛʨʫʧʠ ʟʘʧʠʩ ʽ ʩʧʝʢʪʨʘʣʴʥʠʡ ʘʥʘʣʽʟ ʚʠʢʦʥʫʚʘʣʠʩʷ ʚ ʘʥʘʣʦʛʽʯʥʽ ʪʝʨʤʽʥʠ. 

ɿʤʽʥʠ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ï ʮʝ ʫʥʽʚʝʨʩʘʣʴʥʘ ʦʧʝʨʘʪʠʚʥʘ ʨʝʘʢʮʽʷ ʮʽʣʽʩʥʦʛʦ 

ʦʨʛʘʥʽʟʤʫ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʙʫʜʴ-ʷʢʫ ʜʽʶ ʬʘʢʪʦʨʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [259, 

260, 261]. ɺʦʥʠ ʦʙʫʤʦʚʣʝʥʽ ʚʧʣʠʚʘʤʠ ʥʘ ʩʝʨʮʝ ʚʝʛʝʪʘʪʠʚʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ 

(ɺʅʉ), ʤʝʜʽʘʪʦʨʠ ʷʢʦʾ ʟʤʽʥʶʶʪʴ ʝʣʝʢʪʨʦʣʽʪʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʽ 

ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʢʣʽʪʠʥ ʤʽʦʢʘʨʜʫ, ʘ ʪʘʢʦʞ ʨʷʜʘ ʛʫʤʦʨʘʣʴʥʠʭ 

ʬʘʢʪʦʨʽʚ. ʅʝʨʽʚʥʘ ʪʨʠʚʘʣʽʩʪʴ ʽʥʪʝʨʚʘʣʽʚ RR ʚʽʜʦʙʨʘʞʘʻ ʘʢʪʠʚʥʽʩʪʴ ʨʽʟʥʠʭ ʚʽʜʜʽʣʽʚ 

ɺʅʉ. 

ɸʥʘʣʽʟ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ (ɺʉʈ) ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʧʨʠʚʝʨʪʘʻ 

ʟʥʘʯʥʫ ʫʚʘʛʫ ʷʢ ʜʦʩʣʽʜʥʠʢʽʚ, ʪʘʢ ʽ ʧʨʘʢʪʠʯʥʠʭ ʣʽʢʘʨʽʚ. ʎʝ ʧʦʚ'ʷʟʘʥʦ, ʧʝʨʰ ʟʘ ʚʩʝ, ʟ 

ʚʠʟʥʘʥʥʷʤ ɺʉʈ ʦʜʥʠʤ ʟ ʽʥʜʠʢʘʪʦʨʽʚ ʩʪʘʥʫ ʨʝʛʫʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ, ʱʦ ʤʘʻ 

ʚʘʞʣʠʚʝ ʧʨʦʛʥʦʩʪʠʯʥʝ ʟʥʘʯʝʥʥʷ [262, 263, 264]. ɺʉʈ ï ʮʝ ʥʘʡʙʽʣʴʰ 

ʽʥʬʦʨʤʘʪʠʚʥʠʡ ʤʝʪʦʜ, ʷʢʠʡ ʜʘʻ ʟʤʦʛʫ ʦʮʽʥʠʪʠ ʩʪʘʥ ʤʝʭʘʥʽʟʤʽʚ ʨʝʛʫʣʷʮʽʾ 

ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʬʫʥʢʮʽʡ ʦʨʛʘʥʽʟʤʫ, ʘ ʩʘʤʝ ï ʟʘʛʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʨʝʛʫʣʷʪʦʨʥʠʭ 

ʤʝʭʘʥʽʟʤʽʚ, ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʾ ʨʝʛʫʣʷʮʽʾ ʩʝʨʮʷ, ʘ ʪʘʢʦʞ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ 

ʩʠʤʧʘʪʠʯʥʠʤ ʪʘ ʧʘʨʘʩʠʤʧʘʪʠʯʥʠʤ ʚʽʜʜʽʣʘʤʠ ɺʅʉ.  

ʋ ʩʚʦʶ ʯʝʨʛʫ ʩʧʝʢʪʨʘʣʴʥʠʡ ʘʥʘʣʽʟ ɺʉʈ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʨʦʟʧʦʜʽʣ ʧʦʪʫʞʥʦʩʪʽ ʢʦʣʠʚʘʥʴ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʯʘʩʪʦʪʠ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʻ ʟʤʦʛʫ ʢʽʣʴʢʽʩʥʦ ʦʮʽʥʠʪʠ ʨʽʟʥʽ ʯʘʩʪʦʪʥʽ 

ʩʢʣʘʜʦʚʽ ʢʦʣʠʚʘʥʴ ʨʠʪʤʫ ʩʝʨʮʷ ʽ ʥʘʦʯʥʦ ʛʨʘʬʽʯʥʦ ʧʨʝʜʩʪʘʚʠʪʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʡʦʛʦ ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʘʢʪʠʚʥʽʩʪʴ ʧʝʚʥʠʭ ʣʘʥʦʢ ʨʝʛʫʣʷʪʦʨʥʦʛʦ 

ʤʝʭʘʥʽʟʤʫ [265]. 

ʇʦʪʫʞʥʽʩʪʴ ʭʚʠʣʴ ʚ ʦʙʣʘʩʪʽ ʚʠʩʦʢʠʭ ʯʘʩʪʦʪ ʩʧʝʢʪʨʘ ɺʉʈ ï HF (high 

frequencies) ʧʦʚôʷʟʘʥʘ ʟ ʜʠʭʘʣʴʥʦʶ ʘʨʠʪʤʽʻʶ ʽ ʧʝʨʝʚʘʞʥʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʘʢʪʠʚʥʽʩʪʴ 

ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʛʦ ʚʽʜʜʽʣʫ ɺʅʉ. HF ʧʽʜʚʠʱʫʻʪʴʩʷ ʫ ʩʪʘʥʽ ʩʧʦʢʦʶ, ʧʽʜ ʯʘʩ ʩʥʫ, ʧʨʠ 

ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ, ʟʥʠʞʫʻʪʴʩʷ ï ʧʨʠ ʬʽʟʠʯʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ, ʩʪʨʝʩʽ, ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ. ʂʦʣʠʚʘʥʥʷ ʥʠʟʴʢʦʯʘʩʪʦʪʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʩʧʝʢʪʨʘ ɺʉʈ ï LF (low frequencies) ʚʽʜʦʙʨʘʞʘʶʪʴ ʙʽʣʴʰ ʧʦʚʽʣʴʥʽ 
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ʢʦʣʠʚʘʥʥʷ ʯʘʩʪʦʪʠ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ (ʏʉʉ), ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʨʦʪʷʛʦʤ 

ʪʨʠʚʘʣʽʰʠʭ ʧʨʦʤʽʞʢʽʚ ʯʘʩʫ (ʥʘʧʨʠʢʣʘʜ, ʢʽʣʴʢʦʭ ʛʦʜʠʥ ʘʙʦ ʜʦʙʠ) ʽ ʟʫʤʦʚʣʝʥʽ 

ʟʤʽʥʦʶ ʘʢʪʠʚʥʦʩʪʽ ʚʘʟʦʤʦʪʦʨʥʦʛʦ ʮʝʥʪʨʫ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ. ʇʦʪʫʞʥʽʩʪʴ ʜʫʞʝ 

ʥʠʟʴʢʦʯʘʩʪʦʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʩʧʝʢʪʨʘ ɺʉʈ ï VLF (very low frequencies) ʻ 

ʽʥʜʠʢʘʪʦʨʦʤ ʘʢʪʠʚʥʦʩʪʽ ʧʦʚʽʣʴʥʦ ʜʽʶʯʠʭ ʛʫʤʦʨʘʣʴʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʨʝʛʫʣʷʮʽʾ 

ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ, ʱʦ ʟʫʤʦʚʣʶʶʪʴ ʟʘʢʦʥʦʤʽʨʥʽ ʟʤʽʥʠ ʏʉʉ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʠʭ 

ʧʨʦʤʽʞʢʽʚ ʯʘʩʫ (ʜʥʽ, ʪʠʞʥʽ). ʆʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʫ 

ʯʘʩʪʦʪʥʦʤʫ ʘʥʘʣʽʟʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʜʘʧʪʘʮʽʾ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ʫ 

ʚʽʜʧʦʚʽʜʴ ʥʘ ʜʽʶ ʩʪʨʝʩʽʚ ʨʽʟʥʦʛʦ ʛʝʥʝʟʫ ʻ ʟʘʛʘʣʴʥʘ (ʩʫʤʘʨʥʘ) ʧʦʪʫʞʥʽʩʪʴ ʩʧʝʢʪʨʘ 

ɺʉʈ (total power ï ʊʈ).  

ʂʝʨʫʶʯʠʩʴ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ɺʉʈ ʫ 

ʱʫʨʽʚ [257, 260, 261] ʥʘʤʠ ʙʫʣʠ ʚʠʜʽʣʝʥʽ ʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʥʘʩʪʫʧʥʽ ʧʦʢʘʟʥʠʢʠ: 

ʊʈ (ʤʩ2) ï ʟʘʛʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʩʧʝʢʪʨʘ ʢʦʣʠʚʘʥʴ ʢʘʨʜʽʦʨʠʪʤʫ (0,015ï3 ɻʮ); 

HF (ʤʩ2) ï ʧʦʪʫʞʥʽʩʪʴ ʚʠʩʦʢʦʯʘʩʪʦʪʥʠʭ ʢʦʣʠʚʘʥʴ ʫ ʜʽʘʧʘʟʦʥʽ (0,8ï3 ɻʮ); 

LF (ʤʩ2) ï ʧʦʪʫʞʥʽʩʪʴ ʥʠʟʴʢʦʯʘʩʪʦʪʥʠʭ ʢʦʣʠʚʘʥʴ ʫ ʜʽʘʧʘʟʦʥʽ (0,05ï0,79 ɻʮ); 

VLF (ʤʩ2) ï ʧʦʪʫʞʥʽʩʪʴ ʩʧʝʢʪʨʘ ʢʘʨʜʽʦʨʠʪʤʫ ʚ ʦʙʣʘʩʪʽ ʜʫʞʝ ʥʠʟʴʢʠʭ ʯʘʩʪʦʪ 

(0,015ï0,04 ɻʮ). 

 

2.4. ɹʽʦʭʽʤʽʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

2.4.1. ʄʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʜʝʛʽʜʨʦʝʧʽʘʥʜʨʦʩʪʝʨʦʥ-ʩʫʣʴʬʘʪʫ, 

ʢʦʨʪʽʢʦʩʪʝʨʦʥʫ, ʪʠʨʝʦʾʜʥʠʭ ʽ ʩʪʘʪʝʚʠʭ ʛʦʨʤʦʥʽʚ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ 

 

ʑʠʪʦʧʦʜʽʙʥʘ ʟʘʣʦʟʘ (ʑɿ) ï ʥʝʧʘʨʥʠʡ ʝʥʜʦʢʨʠʥʥʠʡ ʦʨʛʘʥ, ʱʦ ʤʘʻ 

ʯʘʩʪʦʯʢʦʚʫ ʙʫʜʦʚʫ ʪʘ ʘʢʪʠʚʥʽʩʪʴ ʷʢʦʛʦ ʨʝʛʫʣʶʻʪʴʩʷ ʎʅʉ ʽ ʪʽʨʝʦʪʨʦʧʥʠʤ 

ʛʦʨʤʦʥʦʤ (ʊʊɻ) ʧʝʨʝʜʥʴʦʾ ʜʦʣʽ ʛʽʧʦʬʽʟʘ [266]. ʌʫʥʢʮʽʦʥʘʣʴʥʦʶ ʦʜʠʥʠʮʝʶ ʑɿ ʻ 

ʬʦʣʽʢʫʣ, ʷʢʠʡ ʤʘʻ ʩʬʝʨʠʯʥʫ ʬʦʨʤʫ. ɼʦ ʡʦʛʦ ʩʢʣʘʜʫ ʚʭʦʜʠʪʴ ʦʜʠʥ ʰʘʨ ʝʧʽʪʝʣʽʶ, 

ʱʦ ʦʪʦʯʫʻ ʮʝʥʪʨʘʣʴʥʫ ʯʘʩʪʠʥʫ, ʫʪʚʦʨʝʥʫ ʙʽʣʢʦʚʦʶ ʨʝʯʦʚʠʥʦʶ ï ʢʦʣʦʾʜʦʤ [267]. 

ʌʽʙʨʦʟʥʘ ʪʢʘʥʠʥʘ (ʢʘʨʢʘʩ ʜʣʷ ʬʦʣʽʢʫʣʽʚ) ʚʠʟʥʘʯʘʻ ʬʦʨʤʫ ʽ ʩʪʨʫʢʪʫʨʫ ʑɿ. ɼʦ 

ʩʢʣʘʜʫ ʢʦʣʦʾʜʫ ʚʭʦʜʠʪʴ ʦʩʦʙʣʠʚʠʡ ʡʦʜʦʚʤʽʩʥʠʡ ʛʣʽʢʦʧʨʦʪʝʾʥ ʽʟ ʚʠʩʦʢʦʶ 



60 

ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ ʧʨʠʙʣʠʟʥʦ 650000 ɼʘ ï ʪʠʨʝʦʛʣʦʙʫʣʽʥ. ɺʽʥ ʻ ʢʣʶʯʦʚʠʤ 

ʙʽʣʢʦʤ ʑɿ ʽ ʩʣʫʞʠʪʴ ʷʢ ʤʘʪʨʠʮʷ ʜʣʷ ʩʠʥʪʝʟʫ ʪʠʨʝʦʾʜʥʠʭ ʛʦʨʤʦʥʽʚ (ʪʠʨʦʢʩʠʥʫ ï ʊ4 

ʽ ʪʨʠʡʦʜʪʠʨʦʥʽʥʫ ï ʊ3) [268, 269, 270, 271]. ɻʦʨʤʦʥʠ ʑɿ ï ʪʠʨʦʢʩʠʥ (T4) ʽ 

ʪʨʠʡʦʜʪʠʨʦʥʽʥ (T3) ʻ ʡʦʜʦʚʘʥʠʤʠ ʧʦʭʽʜʥʠʤʠ ʘʤʽʥʦʢʠʩʣʦʪʠ ʪʠʨʦʟʠʥʫ, ʱʦ ʤʘʶʪʴ ʫ 

ʩʚʦʾʡ ʤʦʣʝʢʫʣʽ ʯʦʪʠʨʠ ʘʙʦ ʪʨʠ ʘʪʦʤʘ ʡʦʜʫ. ɺʦʥʠ ʩʠʥʪʝʟʫʶʪʴʩʷ ʚ ʢʣʽʪʠʥʘʭ 

ʬʦʣʽʢʫʣʷʨʥʦʛʦ ʝʧʽʪʝʣʽʶ (ʪʠʨʝʦʮʠʪʘʭ) ʑɿ ʚ ʩʢʣʘʜʽ ʙʽʣʢʘ ʪʠʨʝʦʛʣʦʙʫʣʽʥʘ ʽ ʚ ʪʘʢʽʡ 

ʬʦʨʤʽ ʥʘʜʭʦʜʷʪʴ ʫ ʚʥʫʪʨʽʬʦʣʽʢʫʣʷʨʥʠʡ ʢʦʣʦʾʜ. ʇʨʠ ʩʝʢʨʝʪʦʨʥʦʤʫ ʩʪʠʤʫʣʽ (ʚ 

ʦʩʥʦʚʥʦʤʫ ʧʽʜ ʜʽʻʶ ʊʊɻ) ʢʣʽʪʠʥʠ ʬʦʣʽʢʫʣʽʚ ʟʜʽʡʩʥʶʶʪʴ ʝʥʜʦʮʠʪʦʟ ʢʦʣʦʾʜʫ ʽ ʡʦʛʦ 

ʣʽʟʦʩʦʤʘʣʴʥʠʡ ʧʨʦʪʝʦʣʽʟ ʟ ʚʠʚʽʣʴʥʝʥʥʷʤ ʪʠʨʝʦʾʜʥʠʭ ʛʦʨʤʦʥʽʚ, ʷʢʽ ʟʘ ʨʘʭʫʥʦʢ ʩʚʦʻʾ 

ʣʽʧʦʬʽʣʴʥʦʩʪʽ ʧʨʦʥʠʢʘʶʪʴ ʯʝʨʝʟ ʢʣʽʪʠʥʥʫ ʤʝʤʙʨʘʥʫ ʽ ʥʘʜʭʦʜʷʪʴ ʚ ʩʠʩʪʝʤʥʠʡ 

ʢʨʦʚʦʪʽʢ.  

ʊʠʨʦʢʩʠʥ ʻ ʤʘʣʦʘʢʪʠʚʥʠʤ ʪʠʨʝʦʾʜʥʠʤ ʛʦʨʤʦʥʦʤ ʽ ʩʣʘʙʦ ʟʚ'ʷʟʫʻʪʴʩʷ ʟ 

ʚʽʜʧʦʚʽʜʥʠʤʠ ʨʝʮʝʧʪʦʨʘʤʠ ʚ ʪʢʘʥʠʥʘʭ, ʪʦʤʫ ʯʘʩʪʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʧʨʦʛʦʨʤʦʥ 

ʪʨʠʡʦʜʪʠʨʦʥʽʥʫ [272]. ʋ ʟʜʦʨʦʚʦʾ ʣʶʜʠʥʠ ʩʝʢʨʝʮʽʷ ʊ4 ʑɿ ʚ 5-10 ʨʘʟʽʚ ʧʝʨʝʚʠʱʫʻ 

ʩʝʢʨʝʮʽʶ ʊ3. ʇʨʦʪʝ ʪʨʠʡʦʜʪʠʨʦʥʽʥ ʽʩʪʦʪʥʦ ʙʽʣʴʰ ʘʢʪʠʚʥʠʡ ʛʦʨʤʦʥ, ʟʜʘʪʥʠʡ 

ʜʦʜʘʪʢʦʚʦ ʫʪʚʦʨʶʚʘʪʠʩʷ ʟ ʪʠʨʦʢʩʠʥʫ ʚ ʪʢʘʥʠʥʘʭ-ʤʽʰʝʥʷʭ ʟʘ ʨʘʭʫʥʦʢ ʚʽʜʱʝʧʣʝʥʥʷ 

ʘʪʦʤʘ ʡʦʜʫ ʜʝʡʦʜʠʥʘʟʦʶ ʧʝʚʥʦʛʦ ʪʠʧʫ. ʉʘʤʝ ʊ3 ʚ ʦʩʥʦʚʥʦʤʫ ʚʠʟʥʘʯʘʻ ʙʽʦʣʦʛʽʯʥʽ 

ʝʬʝʢʪʠ ʪʠʨʝʦʾʜʥʠʭ ʛʦʨʤʦʥʽʚ. 

ʉʪʘʪʝʚʽ ʟʘʣʦʟʠ ï ʧʘʨʥʽ ʦʨʛʘʥʠ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʩʽʤ'ʷʥʠʢʘʤʠ (ʫ ʯʦʣʦʚʽʢʽʚ) ʪʘ 

ʷʻʯʥʠʢʘʤʠ (ʫ ʞʽʥʦʢ). ɺʦʥʠ ʥʘʣʝʞʘʪʴ ʜʦ ʟʘʣʦʟ ʟʤʽʰʘʥʦʾ ʩʝʢʨʝʮʽʾ, ʦʩʢʽʣʴʢʠ ʚ 

ʷʻʯʥʠʢʘʭ ʩʠʥʪʝʟʫʶʪʴʩʷ ʷʡʮʝʢʣʽʪʠʥʠ ʪʘ ʩʪʝʨʦʾʜʥʽ ʛʦʨʤʦʥʠ ï ʝʩʪʨʦʛʝʥʠ ʪʘ 

ʧʨʦʛʝʩʪʠʥʠ, ʘ ʚ ʩʽʤôʷʥʠʢʘʭ ï ʩʧʝʨʤʘʪʦʟʦʾʜʠ ʪʘ ʘʥʜʨʦʛʝʥʠ. 

ʉʪʘʪʝʚʽ ʛʦʨʤʦʥʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʨʝʧʨʦʜʫʢʪʠʚʥʫ ʬʫʥʢʮʽʶ, ʚʦʣʦʜʽʶʪʴ ʪʘʢʦʞ 

ʧʦʪʫʞʥʠʤ ʘʥʘʙʦʣʽʯʥʠʤ ʝʬʝʢʪʦʤ, ʚʧʣʠʚʘʶʯʠ ʥʘ ʦʙʤʽʥ ʨʝʯʦʚʠʥ ʫ hʢʽʨʽ, ʢʽʩʪʢʘʭ ʽ 

ʤôʷʟʘʭ. ʉʠʥʪʝʟ ʽ ʩʝʢʨʝʮʽʷ ʯʦʣʦʚʽʯʠʭ ʩʪʘʪʝʚʠʭ ʛʦʨʤʦʥʽʚ ï ʘʥʜʨʦʛʝʥʽʚ: ʪʝʩʪʦʩʪʝʨʦʥ 

(ʊʩ), ʜʠʛʽʜʨʦʪʝʩʪʦʩʪʝʨʦʥ, ʘʥʜʨʦʩʪʝʨʦʥ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʢʣʽʪʠʥʘʭ ʃʝʡʜʽʛʘ ʩʽʤ'ʷʥʠʢʽʚ, 

ʧʝʨʝʜʤʽʭʫʨʦʚʽʡ ʟʘʣʦʟʽ, ʢʦʨʽ ʥʘʜʥʠʨʢʦʚʠʭ ʟʘʣʦʟ [272]. ɼʦ ʞʽʥʦʯʠʭ ʩʪʘʪʝʚʠʭ 

ʛʦʨʤʦʥʽʚ ʚʽʜʥʦʩʷʪʴ ʝʩʪʨʦʛʝʥʠ (ʉ18-ʩʪʝʨʦʾʜʠ) ʽ ʧʨʦʛʝʩʪʠʥʠ (ʉ21-ʩʪʝʨʦʾʜʠ). 

ɽʩʪʨʦʛʝʥʠ ʫʪʚʦʨʶʶʪʴʩʷ ʰʣʷʭʦʤ ʘʨʦʤʘʪʠʟʘʮʽʾ ʘʥʜʨʦʛʝʥʽʚ [273, 274, 275]. 
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ʊʩ ï ʮʝ ʩʪʝʨʦʾʜ ʟ ʤʦʣʝʢʫʣʷʨʥʦʾ ʤʘʩʦʶ 288,4 ɼʘ. ʁʦʛʦ ʙʽʦʣʦʛʽʯʥʘ ʨʦʣʴ ʚ 

ʯʦʣʦʚʽʯʦʤʫ ʦʨʛʘʥʽʟʤʽ ʚ ʦʩʥʦʚʥʦʤʫ ʧʦʚôʷʟʘʥʘ ʟ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷʤ ʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷʤ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ [276, 277, 278]. ʉʝʢʨʝʮʽʷ ʪʝʩʪʦʩʪʝʨʦʥʫ 

ʤʘʻ ʧʝʚʥʠʡ ʮʠʨʢʘʜʥʠʡ ʨʠʪʤ. ʅʘʡʚʠʱʠʡ ʨʽʚʝʥʴ ʛʦʨʤʦʥʫ ʚ ʣʶʜʝʡ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʦ 6 

ʛʦʜʠʥʽ ʨʘʥʢʫ, ʥʘʡʤʝʥʰʠʡ ï ʦ 20 ʛʦʜʠʥʽ. 

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 [276]. 

ɼʝʛʽʜʨʦʝʧʽʘʥʜʨʦʩʪʝʨʦʥ (ɼɻɽɸ), ʷʢ ʩʪʝʨʦʾʜ ʥʘʜʥʠʨʥʠʢʽʚ ʟ ʤʦʣʝʢʫʣʷʨʥʦʾ 

ʤʘʩʦʶ 288,4 ɼʘ, ʥʝ ʤʘʻ ʢʣʘʩʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʛʦʨʤʦʥʽʚ, ʚʣʘʩʪʠʚʠʭ ʘʥʜʨʦʛʝʥʘʤ 

ʪʘ ʝʩʪʨʦʛʝʥʘʤ. ʅʘ ʤʦʣʝʢʫʣʷʨʥʦʤʫ ʨʽʚʥʽ ɼɻɽɸ ʚʧʣʠʚʘʻ ʥʘ ʙʽʦʩʠʥʪʝʟ 

ʛʣʶʢʦʢʦʨʪʠʢʦʾʜʽʚ ʽ ʩʪʘʪʝʚʠʭ ʛʦʨʤʦʥʽʚ. ɺʠʢʦʥʫʶʯʠ ʬʫʥʢʮʽʶ ʛʦʨʤʦʥʫ ʘʜʘʧʪʘʮʽʾ, 

ʚʽʥ ʟʜʽʡʩʥʶʻ ʥʝʡʨʦʧʨʦʪʝʢʪʦʨʥʫ ʽ ʩʪʨʝʩʦʧʨʦʪʝʢʪʦʨʥʫ ʜʽʶ ʟʘʚʜʷʢʠ ʩʚʦʾʤ 

ʘʥʪʠʛʣʶʢʦʢʦʨʪʠʢʦʾʜʥʠʤ ʦʩʦʙʣʠʚʦʩʪʷʤ ʨʝʛʫʣʷʮʽʾ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʢʦʨʪʠʟʦʣʫ ʥʘ 

ʤʦʟʦʢ. ʋ ʛʨʠʟʫʥʽʚ ɼɻɽɸ ʚ ʪʢʘʥʠʥʘʭ ʤʦʟʢʫ ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʟʥʘʯʥʠʭ ʢʽʣʴʢʦʩʪʷʭ, ʱʦ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʚʘʞʣʠʚʦʾ ʨʦʣʽ ɼɻɽɸ ʚ ʥʝʡʨʦʛʝʥʝʟʽ, ʜʦʟʚʦʣʠʣʦ ʚʽʜʥʝʩʪʠ ʡʦʛʦ ʜʦ 

ʥʝʡʨʦʩʪʝʨʦʾʜʽʚ. ɺ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ʪʘ ʽʥʰʠʭ ʩʩʘʚʮʽʚ ʚʽʥ ʧʨʠʩʫʪʥʽʡ ʚ ʦʩʥʦʚʥʦʤʫ ʫ 

ʚʠʛʣʷʜʽ ʩʫʣʴʬʘʪʥʦʛʦ ʧʦʭʽʜʥʦʛʦ ï ʜʝʛʽʜʨʦʝʧʽʘʥʜʨʦʩʪʝʨʦʥ-ʩʫʣʴʬʘʪʫ (ɼɻɽɸʉ). 

ʂʦʨʪʠʢʦʩʪʝʨʦʥ ʫ ʣʶʜʠʥʠ ʷʚʣʷʻ ʩʦʙʦʶ ʤʘʣʦʘʢʪʠʚʥʠʡ ʛʣʶʢʦʢʦʨʪʠʢʦʾʜʥʠʡ 

ʛʦʨʤʦʥ ʢʦʨʠ ʥʘʜʥʠʨʢʦʚʠʭ ʟʘʣʦʟ. ʆʜʥʘʢ ʫ ʱʫʨʽʚ ʚʽʥ ʻ ʦʩʥʦʚʥʠʤ ʽ ʥʘʡʙʽʣʴʰ 

ʘʢʪʠʚʥʠʤ ʛʣʶʢʦʢʦʨʪʠʢʦʾʜʦʤ, ʧʦʜʽʙʥʠʤ ʢʦʨʪʠʟʦʣʫ ʫ ʣʶʜʠʥʠ. 

ʊʚʘʨʠʥ ʢʦʥʪʨʦʣʴʥʠʭ ʽ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʚʠʚʦʜʠʣʠ ʟ ʝʢʩʧʝʨʠʤʝʥʪʫ ʰʣʷʭʦʤ 

ʜʝʢʘʧʽʪʘʮʽʾ ʧʽʩʣʷ 3-ʛʦ, 6-ʛʦ, 9-ʛʦ ʩʝʘʥʩʫ ʈɽʍɺ, ʘ ʪʘʢʦʞ ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ 

ʧʽʩʣʷ ʦʩʪʘʥʥʴʦʾ ʧʨʦʮʝʜʫʨʠ ʦʭʦʣʦʜʞʝʥʥʷ, ʜʘʣʽ ʨʦʙʠʣʠ ʟʘʙʽʨ ʢʨʦʚʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʨʽʚʥʷ ʛʦʨʤʦʥʽʚ ʚ ʩʠʨʦʚʘʪʮʽ. ɿʨʘʟʢʠ ʢʨʦʚʽ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʥʘ ʮʝʥʪʨʠʬʫʟʽ MPW ï 

311 (Mechanika Precyzyjna, Poland) ʟʽ ʰʚʠʜʢʽʩʪʶ 1500 ʦʙ/ʭʚ ʟʘ ʢʽʤʥʘʪʥʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʦʪʷʛʦʤ 15 ʭʚʠʣʠʥ, ʧʦʪʽʤ ʚʽʜʦʢʨʝʤʣʶʚʘʣʠ ʩʠʨʦʚʘʪʢʫ ʷʢʫ ʟʙʝʨʽʛʘʣʠ 

ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ ï120ʦC ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ. 
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ʂʦʥʮʝʥʪʨʘʮʽʶ ʊ4, ʊ3, ɼɻɽɸʉ, ʢʦʨʪʠʢʦʩʪʝʨʦʥʫ, ʊʩ ʽ ɽʩ ʚʠʟʥʘʯʘʣʠ ʤʝʪʦʜʦʤ 

ʪʚʝʨʜʦʬʘʟʥʦʛʦ ʽʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʽʟʫ [275, 276, 277] ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʪʘʥʜʘʨʪʥʠʭ ʢʦʤʝʨʮʽʡʥʠʭ ʥʘʙʦʨʽʚ ʜʣʷ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ɯʌɸ (çXEMA Co. Ltd.è, 

ʈʦʩʽʷ): çʊ4-ɯʌɸè, çʊ3-ɯʌɸè, çɼɻɽɸʉ-ɯʌɸè, çʂʆʈʊʀʂʆʉʊɽʈʆʅ-ɯʌɸè, 

çʊɽʉʊʆʉʊɽʈʆʅ-ɯʌɸè ʡ çɽʉʊɸʈɼɯʆʃ-ɯʌɸè, ʚʽʜʧʦʚʽʜʥʦ, ʟʘ ʤʝʪʦʜʠʢʘʤʠ ʬʽʨʤʠ 

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 ʭʚʠʣʠʥ 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 ʭʚʠʣʠʥ, ʊ4, ɼɻɽɸʉ ʽ ʢʦʨʪʠʢʦʩʪʝʨʦʥʫ ï 60 

ʭʚʠʣʠʥ, ʊʩ ʽ ɽʩ ï 120 ʭʚʠʣʠʥ. ʇʦ ʟʘʢʽʥʯʝʥʥʶ 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 ʣʫʥʢʠ ʧʨʦʪʷʛʦʤ 2ï3 ʭʚʠʣʠʥ 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 ʭʚʠʣʠʥ). 

ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʽʥʢʫʙʘʮʽʾ ʚ ʫʩʽ ʣʫʥʢʠ ʟ ʪʽʻʶ ʞ ʰʚʠʜʢʽʩʪʶ ʡ ʫ ʪʽʡ ʞʝ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʷʢ ʽ ʨʦʟʯʠʥ ʩʫʙʩʪʨʘʪʫ ʪʝʪʨʘʤʝʪʠʣʙʝʥʟʠʜʠʥʫ, ʚʥʦʩʠʣʠ ʧʦ 100 ʤʢʣ 
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ʩʪʦʧ-ʨʝʘʛʝʥʪʫ ï ʚʤʽʩʪ ʣʫʥʦʢ ʟʘʙʘʨʚʣʶʚʘʣʦʩʷ ʚ ʷʩʢʨʘʚʦ-ʞʦʚʪʠʡ ʢʦʣʽʨ. ʋ ʥʘʩʪʫʧʥʽ 

15 ʭʚʠʣʠʥ ʧʨʦʚʦʜʠʣʠ ʚʠʤʽʨ ʦʧʪʠʯʥʦʾ ʱʽʣʴʥʦʩʪʽ ʚʤʽʩʪʫ ʣʫʥʦʢ ʧʣʘʥʰʝʪʘ 

(ʢʦʥʮʝʥʪʨʘʮʽʷ ʛʦʨʤʦʥʫ ʚ ʟʨʘʟʢʫ ʦʙʝʨʥʝʥʦ ʧʨʦʧʦʨʮʽʡʥʘ ʱʽʣʴʥʦʩʪʽ ʚʤʽʩʪʫ ʣʫʥʢʠ). 

 

2.4.2. ʄʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʣʽʧʽʜʥʦʛʦ ʧʨʦʬʽʣʶ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ 

 

ʃʽʧʽʜʠ ï ʮʝ ʞʠʨʠ, ʷʢʽ ʩʠʥʪʝʟʫʶʪʴʩʷ ʚ ʧʝʯʽʥʮʽ ʘʙʦ ʥʘʜʭʦʜʷʪʴ ʚ ʦʨʛʘʥʽʟʤ ʟ 

ʾʞʝʶ. ʋ ʧʣʘʟʤʽ ʢʨʦʚʽ ʣʶʜʠʥʠ ʧʨʠʩʫʪʥʽ 4 ʦʩʥʦʚʥʽ ʢʣʘʩʠ ʣʽʧʽʜʽʚ: ʭʦʣʝʩʪʝʨʠʥ ʽ ʡʦʛʦ 

ʝʬʽʨʠ, ʪʨʠʛʣʽʮʝʨʠʜʠ, ʬʦʩʬʦʣʽʧʽʜʠ ʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ. ɹʽʦʭʽʤʽʯʥʠʡ ʘʥʘʣʽʟ ʣʽʧʽʜʥʦʛʦ 

ʩʢʣʘʜʫ ʢʨʦʚʽ (ʣʽʧʽʜʦʛʨʘʤʤʘ), ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʙ'ʻʢʪʠʚʥʦ ʦʮʽʥʠʪʠ ʨʽʚʝʥʴ ʞʠʨʦʚʦʛʦ 

ʦʙʤʽʥʫ ʚ ʦʨʛʘʥʽʟʤʽ. ɺʽʜʭʠʣʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʣʽʧʽʜʦʛʨʘʤʤʠ, ʚʢʘʟʫʶʪʴ ʥʘ ʡʤʦʚʽʨʥʽʩʪʴ 

ʨʦʟʚʠʪʢʫ ʟʘʭʚʦʨʶʚʘʥʴ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ, ʧʝʯʽʥʢʠ, ʞʦʚʯʥʦʛʦ ʤʽʭʫʨʘ ʽ ʪ.ʜ., 

ʘ ʪʘʢʦʞ ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʜʘʥʠʭ ʧʘʪʦʣʦʛʽʡ. 

ʊʨʠʛʣʽʮʝʨʠʜʠ (ʊɻ) ï ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʥʝʡʪʨʘʣʴʥʽ ʞʠʨʠ, ʱʦ ʮʠʨʢʫʣʶʶʪʴ ʚ 

ʧʣʘʟʤʽ ʢʨʦʚʽ ʫ ʚʠʛʣʷʜʽ ʣʽʧʦʧʨʦʪʝʾʜʽʚ. ʇʨʦʜʫʢʫʶʪʴʩʷ ʞʠʨʦʚʠʤʠ ʢʣʽʪʠʥʘʤʠ, 

ʧʝʯʽʥʢʦʶ, ʢʠʰʝʯʥʠʢʦʤ, ʘ ʪʘʢʦʞ ʥʘʜʭʦʜʷʪʴ ʚ ʦʨʛʘʥʽʟʤ ʟ ʭʘʨʯʦʚʠʤʠ ʧʨʦʜʫʢʪʘʤʠ. ɭ 

ʛʦʣʦʚʥʠʤ ʝʥʝʨʛʝʪʠʯʥʠʤ ʜʞʝʨʝʣʦʤ ʚ ʘʜʠʧʦʮʠʪʘʭ ʽ ʤ'ʷʟʦʚʠʭ ʢʣʽʪʠʥʘʭ [278]. 

ɿʘʛʘʣʴʥʠʡ ʭʦʣʝʩʪʝʨʠʥ (ɿʍ) ï ʮʝ ʦʩʥʦʚʥʠʡ ʣʽʧʽʜ, ʷʢʠʡ ʻ ʦʙʦʚ'ʷʟʢʦʚʠʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʢʣʽʪʠʥʥʠʭ ʤʝʤʙʨʘʥ, ʩʪʝʨʦʾʜʽʚ, ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʽ ʩʠʛʥʘʣʴʥʠʭ 

ʤʦʣʝʢʫʣ. ɺ ʦʩʥʦʚʥʽʡ ʤʘʩʽ ʚʽʥ ʧʨʦʜʫʢʫʻʪʴʩʷ ʧʝʯʽʥʢʦʚʠʤʠ ʢʣʽʪʠʥʘʤʠ, ʭʦʯʘ ʤʦʞʝ 

ʥʘʜʭʦʜʠʪʠ ʚ ʦʨʛʘʥʽʟʤ ʟ ʧʨʦʜʫʢʪʘʤʠ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ʂʽʣʴʢʽʩʥʠʡ ʧʦʢʘʟʥʠʢ 

ʜʘʥʦʛʦ ʣʽʧʽʜʫ ʩʣʫʞʠʪʴ ʽʥʪʝʛʨʘʣʴʥʠʤ ʤʘʨʢʝʨʦʤ ʞʠʨʦʚʦʛʦ ʦʙʤʽʥʫ. ɺ ʧʨʦʮʝʩʽ 

ʩʪʘʨʽʥʥʷ ʡʦʛʦ ʨʽʚʝʥʴ ʧʽʜʚʠʱʫʻʪʴʩʷ, ʜʦʩʷʛʘʶʯʠ ʤʘʢʩʠʤʫʤʫ ʚ ʣʽʪʥʴʦʤʫ ʚʽʮʽ [279, 

280]. 

ʃʽʧʽʜʠ ʥʝʨʦʟʯʠʥʥʽ ʫ ʚʦʜʽ ʪʦʤʫ ʢʨʦʚ'ʶ ʚʦʥʠ ʪʨʘʥʩʧʦʨʪʫʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ 

ʩʢʣʘʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ï ʣʽʧʦʧʨʦʪʝʾʥʽʚ (ʃʇ). ʆʩʥʦʚʥʦʶ ʬʫʥʢʮʽʻʶ ʃʇ ʻ ʪʨʘʥʩʧʦʨʪ 

ʣʽʧʽʜʽʚ ʚʽʜ ʤʽʩʮʷ ʾʭ ʫʪʚʦʨʝʥʥʷ ʜʦ ʤʽʩʮʷ ʫʪʠʣʽʟʘʮʽʾ ʟ ʧʦʜʘʣʴʰʠʤ ʚʠʜʘʣʝʥʥʷʤ ʾʭ 

ʥʘʜʣʠʰʢʫ ʟ ʪʢʘʥʠʥ ʚ ʧʝʯʽʥʢʫ. ʃʇ ʩʪʚʦʨʶʶʪʴ ʢʨʫʛʦʦʙʽʛ ʣʽʧʽʜʽʚ, ʪʨʘʥʩʧʦʨʪʫʶʪʴ 

ʞʠʨʦʨʦʟʯʠʥʥʽ ʛʦʨʤʦʥʠ ʽ ʚʽʪʘʤʽʥʠ [281]. 
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ʄʝʪʦʜʦʤ ʫʣʴʪʨʘʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ ʃʇ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʾʭ ʱʽʣʴʥʦʩʪʽ, 

ʜʽʣʷʪʴʩʷ ʥʘ ʥʘʩʪʫʧʥʽ ʬʨʘʢʮʽʾ: ʭʽʣʦʤʽʢʨʦʥʠ ï ʥʘʡʣʝʛʰʽ ʯʘʩʪʢʠ, ʣʽʧʦʧʨʦʪʝʾʥʠ 

ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ, ʣʽʧʦʧʨʦʪʝʾʥʠ ʜʫʞʝ ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ, ʣʽʧʦʧʨʦʪʝʾʥʠ ʧʨʦʤʽʞʥʦʾ 

ʱʽʣʴʥʦʩʪʽ, ʣʽʧʦʧʨʦʪʝʾʥʠ ʚʠʩʦʢʦʾ  ʽ ʜʫʞʝ ʚʠʩʦʢʦʾ ʱʽʣʴʥʦʩʪʽ. 

ʍʦʣʝʩʪʝʨʠʥ ʣʽʧʦʧʨʦʪʝʾʥʽʚ ʚʠʩʦʢʦʾ ʱʽʣʴʥʦʩʪʽ (ʍʉʃʇɺʑ) (çʢʦʨʠʩʥʠʡ 

ʭʦʣʝʩʪʝʨʠʥè) ï ʻʜʠʥʽ ʣʽʧʽʜʠ, ʷʢʽ ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʬʦʨʤʫʚʘʥʥʶ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʥʠʭ 

ʙʣʷʰʦʢ ʚ ʩʫʜʠʥʘʭ. ʎʷ ʦʩʦʙʣʠʚʽʩʪʴ ʦʙʫʤʦʚʣʝʥʘ ʾʭ ʘʢʪʠʚʥʦʶ ʫʯʘʩʪʶ ʚ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʭʦʣʝʩʪʝʨʠʥʫ ʚ ʧʝʯʽʥʢʫ, ʜʝ ʪʦʡ ʧʽʜʜʘʻʪʴʩʷ ʫʪʠʣʽʟʘʮʽʾ. 

ʍʦʣʝʩʪʝʨʠʥ ʣʽʧʦʧʨʦʪʝʾʥʽʚ ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ (ʍʉʃʇʅʑ) (çʧʦʛʘʥʠʡ 

ʭʦʣʝʩʪʝʨʠʥè) ï ʥʘʡʙʽʣʴʰ ʘʪʝʨʦʛʝʥʥʽ ʣʽʧʽʜʠ, ʱʦ ʪʨʘʥʩʧʦʨʪʫʶʪʴ ʭʦʣʝʩʪʝʨʠʥ ʟ 

ʧʝʯʽʥʢʠ ʚ ʧʝʨʠʬʝʨʠʯʥʽ ʪʢʘʥʠʥʠ. ɿʘʪʨʠʤʫʶʯʠʩʴ ʚ ʩʫʜʠʥʥʽʡ ʩʪʽʥʮʽ, ʚʦʥʠ ʩʧʨʠʷʶʪʴ 

ʬʦʨʤʫʚʘʥʥʶ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʥʠʭ ʙʣʷʰʦʢ. 

ʍʦʣʝʩʪʝʨʠʥ ʣʽʧʦʧʨʦʪʝʾʥʽʚ ʜʫʞʝ ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ (ʍʉʃʇɼʅʑ) ï 

ʚʠʩʦʢʦʘʪʝʨʦʛʝʥʥʽ ʣʽʧʽʜʠ, ʷʢʽ ʧʨʦʜʫʢʫʶʪʴʩʷ ʧʝʯʽʥʢʦʶ ʽ ʢʠʰʝʯʥʠʢʦʤ. ɭ 

ʧʦʧʝʨʝʜʥʠʢʘʤʠ ʍʉʃʇʅʑ ʽ ʟʜʽʡʩʥʶʶʪʴ ʪʨʘʥʩʧʦʨʪ ʪʨʠʛʣʽʮʝʨʠʜʽʚ ʟ ʧʝʯʽʥʢʠ ʚ 

ʧʝʨʠʬʝʨʠʯʥʽ ʪʢʘʥʠʥʠ, ʜʝ ʘʢʪʠʚʥʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʥʠʭ 

ʙʣʷʰʦʢ. 

ɺʘʞʣʠʚʝ ʜʽʘʛʥʦʩʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʘʪʝʨʦʛʝʥʥʦʩʪʽ 

(ʂɸ), ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ çʧʦʛʘʥʦʛʦè ʽ çʢʦʨʠʩʥʦʛʦè ʭʦʣʝʩʪʝʨʠʥʫ ʚ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ [278]. 

ʊʚʘʨʠʥ ʢʦʥʪʨʦʣʴʥʠʭ ʽ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʚʠʚʦʜʠʣʠ ʟ ʝʢʩʧʝʨʠʤʝʥʪʫ ʰʣʷʭʦʤ 

ʜʝʢʘʧʽʪʘʮʽʾ ʧʽʩʣʷ 3-ʛʦ, 6-ʛʦ, 9-ʛʦ ʩʝʘʥʩʫ ʈɽʍɺ, ʘ ʪʘʢʦʞ ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ 

ʧʽʩʣʷ ʦʩʪʘʥʥʴʦʾ ʧʨʦʮʝʜʫʨʠ ʦʭʦʣʦʜʞʝʥʥʷ, ʟʘʙʠʨʘʣʠ ʢʨʦʚ, ʟ ʷʢʦʾ ʦʪʨʠʤʫʚʘʣʠ 

ʩʠʨʦʚʘʪʢʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʣʽʧʽʜʥʦʛʦ ʧʨʦʬʽʣʶ. 

ʈʽʚʝʥʴ ɿʍ, ʊɻ, ʍʉʃʇɺʑ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʪʘʥʜʘʨʪʥʠʭ ʢʦʤʝʨʮʽʡʥʠʭ ʥʘʙʦʨʽʚ ʬʽʨʤʠ çDAC-SpectoMedè (ʄʦʣʜʦʚʘ) ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʾ ʤʝʪʦʜʠʢʠ ʬʽʨʤʠ ʚʠʨʦʙʥʠʢʘ. ɺʠʤʽʨʶʚʘʥʥʷ ʦʧʪʠʯʥʦʾ 

ʱʽʣʴʥʦʩʪʽ ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʽʦʭʽʤʽʯʥʦʤʫ ʘʥʘʣʽʟʘʪʦʨʽ çStat Fax 1904 plusè (Awareness 



65 

Technology inc., USA) [282]. ʈʦʟʨʘʭʫʥʦʢ ʧʦʢʘʟʥʠʢʽʚ ʍʉʃʇʅʑ, ʍʉʃʇɼʅʑ ʽ ʂɸ 

ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʦʨʤʫʣʠ Friedwald W. [282]. 

ʍʉʃʇɼʅʑ ʤʤʦʣʴ/ʣ = 0,45 * ʊɻ; 

ʍʉʃʇʅʑ ʤʤʦʣʴ/ʣ = ɿʍ ï ʍʉʃʇɺʑ ï (0,45 * ʊɻ); 

ʂɸ = (ʍʉʃʇʅʑ + ʍʉʃʇɼʅʑ) / ʍʉʃʇɺʑ. 

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 ʭʦʣʝʩʪʝʨʠʥʫ ʽ ʚʽʣʴʥʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ 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 ʭʦʣʝʩʪʝʨʠʥʫ ʚ ʧʨʦʙʽ. 

ʇʨʠʥʮʠʧ ʤʝʪʦʜʫ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʊɻ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ 

ʪʨʠʛʣʽʮʝʨʠʜʠ 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. 
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2.5. ʄʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ 

ʚ ʪʢʘʥʠʥʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

 

ʊʚʘʨʠʥ ʢʦʥʪʨʦʣʴʥʠʭ ʽ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʚʠʚʦʜʠʣʠ ʟ ʝʢʩʧʝʨʠʤʝʥʪʫ ʰʣʷʭʦʤ 

ʜʝʢʘʧʽʪʘʮʽʾ ʧʽʩʣʷ 9-ʛʦ ʩʝʘʥʩʫ ʈɽʍɺ, ʘ ʪʘʢʦʞ ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ ʧʽʩʣʷ 

ʦʩʪʘʥʥʴʦʾ ʧʨʦʮʝʜʫʨʠ ʦʭʦʣʦʜʞʝʥʥʷ ʽ ʟʘʙʠʨʘʣʠ ʪʢʘʥʠʥʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ. 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʦʮʝʩʽʚ ʇʆʃ ʚ ʪʢʘʥʠʥʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʚʠʟʥʘʯʘʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦʛʦ ʤʝʪʦʜʫ ʚʠʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʥʘʢʦʧʠʯʝʥʥʷ 

ʄɼɸ, ʷʢ ʦʜʥʦʛʦ ʟ ʧʨʦʜʫʢʪʽʚ ʇʆʃ, ʟ ʨʝʘʛʝʥʪʘʤʠ ZeptoMetrix (ʉʐɸ). ʉʫʪʴ ʤʝʪʦʜʫ 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʄɼɸ ʫʪʚʦʨʶʻ ʟ ʪʽʦʙʘʨʙʽʪʫʨʦʚʦʶ ʢʠʩʣʦʪʦʶ ʩʪʽʡʢʠʡ 

ʟʘʙʘʨʚʣʝʥʠʡ ʢʦʤʧʣʝʢʩ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʘʙʘʨʚʣʝʥʥʷ ʷʢʦʛʦ ʧʨʦʧʦʨʮʽʡʥʘ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ ʇʆʃ. ʈʽʚʝʥʴ ʄɼɸ ʚ ʪʢʘʥʠʥʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʢʦʥʪʨʦʣʴʥʠʭ ʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ʦʙʯʠʩʣʶʚʘʣʠ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʧʨʦʦʢʩʠʜʘʥʪʽʚ (ʩʦʣʽ ʄʦʨʘ 

ʽ ʘʩʢʦʨʙʽʥʦʚʦʾ ʢʠʩʣʦʪʠ) (ʽʥʜʫʢʦʚʘʥʝ ʇʆʃ) ʽ ʚ ʾʭ ʚʽʜʩʫʪʥʦʩʪʽ (ʩʧʦʥʪʘʥʥʝ ʇʆʃ) [283, 

284]. 

 

2.6. ɽʣʝʢʪʨʦʥʥʦ-ʤʽʢʨʦʩʢʦʧʽʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ɼʣʷ ʦʮʽʥʢʠ ʜʠʥʘʤʽʢʠ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʠʭ ʧʝʨʝʙʫʜʦʚ ʢʣʽʪʠʥ ʢʦʨʠ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ, ʛʽʧʦʪʘʣʘʤʫʩʫ ʽ ʛʽʧʦʢʘʤʧʫ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʜʦ ʽ ʧʽʩʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ ʈɽʍɺ ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʤʝʪʦʜ ʪʨʘʥʩʤʽʩʽʡʥʦʾ ʝʣʝʢʪʨʦʥʥʦʾ 

ʤʽʢʨʦʩʢʦʧʽʾ [285, 286]. 

ʊʚʘʨʠʥ ʚʠʚʦʜʠʣʠ ʟ ʝʢʩʧʝʨʠʤʝʥʪʫ ʰʣʷʭʦʤ ʜʝʢʘʧʽʪʘʮʽʾ ʥʘ 30 ʜʦʙʫ ʧʽʩʣʷ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʈɽʍɺ ʽ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘʙʽʨ ʰʤʘʪʦʯʢʽʚ ʪʢʘʥʠʥ ʢʦʨʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, 

ʛʽʧʦʪʘʣʘʤʫʩʫ ʪʘ ʛʽʧʦʢʘʤʧʫ ʜʣʷ ʝʣʝʢʪʨʦʥʥʦ-ʤʽʢʨʦʩʢʦʧʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ɿʘʙʽʨ 

ʟʜʽʡʩʥʶʚʘʣʠ ʤʝʪʦʜʦʤ ʚʠʩʽʯʝʥʥʷ ʡ ʟʘʥʫʨʝʥʥʷ ʪʢʘʥʠʥʠ ʫ ʬʽʢʩʘʪʦʨ ʙʝʟ ʧʦʧʝʨʝʜʥʴʦʾ 

ʟʘʛʘʣʴʥʦʾ ʚʘʩʢʫʣʷʨʥʦʾ ʨʝʧʝʨʬʫʟʽʾ [287]. 
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ʇʦʧʝʨʝʜʥʶ ʬʽʢʩʘʮʽʶ ʧʨʦʚʦʜʠʣʠ ʚ ʛʣʶʪʘʨʦʚʦ-ʬʦʨʤʘʣʴʜʝʛʽʜʥʦʤʫ ʬʽʢʩʘʪʦʨʽ 

ʂʘʨʥʦʚʩʴʢʦʛʦ [288]. ʐʤʘʪʦʯʢʠ ʪʢʘʥʠʥʠ ʦʧʫʩʢʘʣʠ ʫ ʬʽʢʩʫʶʯʠʡ ʧʦʧʝʨʝʜʥʴʦ 

ʦʭʦʣʦʜʞʝʥʠʡ ʨʦʟʯʠʥ ʽ ʟʙʝʨʽʛʘʣʠ ʚ ʭʦʣʦʜʠʣʴʥʠʢʫ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 4Áʉ ʧʨʦʪʷʛʦʤ 5ï6 

ʛʦʜʠʥ [289]. 

ɼʣʷ ʦʩʪʘʪʦʯʥʦʾ ʬʽʢʩʘʮʽʾ ʟʨʘʟʢʠ ʧʝʨʝʥʦʩʠʣʠ ʚ 1% ʟʘʙʫʬʝʨʝʥʠʡ ʨʦʟʯʠʥ (ʨʅ 

7,2ï7,4) ʪʝʪʨʘʦʢʩʠʜʫ ʦʩʤʽʶ (OsO4) ʥʘ 3ï4 ʛʦʜʠʥʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 4Áʉ [290]. ʇʽʩʣʷ 

ʟʘʢʽʥʯʝʥʥʷ ʯʘʩʫ ʬʽʢʩʘʮʽʾ ʧʨʦʚʦʜʠʣʠ ʟʥʝʚʦʜʥʝʥʥʷ ʪʢʘʥʠʥ ʚ ʩʧʠʨʪʘʭ ʟʨʦʩʪʘʶʯʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʡ ʘʮʝʪʦʥʽ, ʧʨʦʩʦʯʫʚʘʣʠ ʡ ʫʢʣʘʜʘʣʠ ʚ ʙʣʦʢʠ ʝʧʦʢʩʠʜʥʠʭ ʩʤʦʣ (ʝʧʦʥ-

ʘʨʘʣʜʽʪ) ʟʘ ʩʪʘʥʜʘʨʪʥʠʤʠ ʤʝʪʦʜʠʢʘʤʠ [289, 290, 291]. 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 [292]. 

 

2.7. ʄʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʛʥʽʪʠʚʥʠʭ ʬʫʥʢʮʽʡ 

 

ʅʘʡʧʦʰʠʨʝʥʽʰʠʤ ʪʝʩʪʦʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʧʦʨʫʰʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦʾ 

ʧʘʤ'ʷʪʽ, ʻ ʚʦʜʥʠʡ ʣʘʙʽʨʠʥʪ ʄʦʨʨʽʩʘ (ɺʃʄ) [293, 294, 295]. ɺʃʄ ʷʚʣʷʻ ʩʦʙʦʶ 

ʮʠʣʽʥʜʨʠʯʥʠʡ ʙʘʩʝʡʥ ʟʘʧʦʚʥʝʥʠʡ ʚʦʜʦʶ ʜʦ ʧʦʟʥʘʯʢʠ 0,25 ʤʝʪʨʘ, ʜʽʘʤʝʪʨʦʤ 1,8 ʤ, 

ʟʽ ʩʪʽʥʢʘʤʠ ʟʘʚʚʠʰʢʠ 0,6 ʤ. 

ʃʘʙʦʨʘʪʦʨʥʠʭ ʪʚʘʨʠʥ ʥʘʚʯʘʣʠ ʫʥʠʢʥʝʥʥʶ ʧʨʠʤʫʩʦʚʦʛʦ ʧʣʘʚʘʥʥʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʟʥʘʭʦʜʞʝʥʥʷ ʧʨʠʭʦʚʘʥʦʾ ʧʽʜ ʚʦʜʦʶ ʧʣʘʪʬʦʨʤʠ, ʷʢʘ ʨʦʟʪʘʰʦʚʫʚʘʣʘʩʷ ʚ 

ʦʜʥʦʤʫ ʟ ʯʦʪʠʨʴʦʭ ʢʚʘʜʨʘʥʪʽʚ. ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʠ ʜʣʷ ʱʫʨʽʚ ʩʪʘʥʦʚʠʣʘ (26 Ñ 2)ÁC. 

ʇʨʠʥʮʠʧ ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ ʚ ʥʘʩʪʫʧʥʦʤʫ. ʑʫʨʘ ʧʦʤʽʱʘʣʠ ʚ ɺʃʄ, ʟ ʷʢʦʛʦ 

ʥʝʤʘʻ ʚʠʭʦʜʫ, ʘʣʝ ʻ ʥʝʚʠʜʠʤʘ ʧʽʜʚʦʜʥʘ ʧʣʘʪʬʦʨʤʘ, ʷʢʘ ʤʦʞʝ ʩʣʫʞʠʪʠ ʧʨʠʪʫʣʢʦʤ: 

ʚʽʜʰʫʢʘʚʰʠ ʾʾ, ʪʚʘʨʠʥʘ ʤʦʞʝ ʚʠʙʨʘʪʠʩʷ ʟ ʚʦʜʠ. 
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ɸʨʝʥʘ ʙʘʩʝʡʥʫ ʙʫʣʘ ʚʽʨʪʫʘʣʴʥʦ ʨʦʟʜʽʣʝʥʘ ʥʘ 4 ʩʝʢʪʦʨʠ, ʚ ʦʜʠʥ ʟ ʷʢʠʭ, ʱʦ ʥʘ 

1,0 ʩʤ ʥʠʞʯʝ ʧʦʚʝʨʭʥʽ ʚʦʜʠ, ʧʦʤʽʱʘʣʠ ʧʣʘʪʬʦʨʤʫ ʜʽʘʤʝʪʨʦʤ 10 ʩʤ. ɺ ʷʢʦʩʪʽ 

ʚʽʟʫʘʣʴʥʦʛʦ ʦʨʽʻʥʪʠʨʫ ʥʘ ʚʥʫʪʨʽʰʥʶ ʩʪʽʥʢʫ ʩʝʢʪʦʨʘ, ʚ ʷʢʦʤʫ ʨʦʟʪʘʰʦʚʫʚʘʣʘʩʷ 

ʧʣʘʪʬʦʨʤʘ, ʧʨʠʢʣʝʶʚʘʣʠ ʪʝʤʥʠʡ ʧʨʷʤʦʢʫʪʥʠʢ 15ʭ10 ʩʤ. ɼʦʩʣʽʜʥʠʢ ʟʘʚʞʜʠ 

ʟʥʘʭʦʜʠʚʩʷ ʥʘ ʬʽʢʩʦʚʘʥʽʡ ʧʦʟʠʮʽʾ ʱʦʜʦ ʙʘʩʝʡʥʫ. ʈʦʟʪʘʰʫʚʘʥʥʷ ʧʣʘʪʬʦʨʤʠ ʥʝ 

ʟʤʽʥʶʚʘʣʠ ʧʨʦʪʷʛʦʤ ʬʘʟʠ ʥʘʚʯʘʥʥʷ, ʘ ʩʝʢʪʦʨ, ʚ ʷʢʦʤʫ ʚʦʥʘ ʧʝʨʝʙʫʚʘʣʘ ʥʘʟʠʚʘʣʠ 

çʮʽʣʴʦʚʠʤè. ɹʘʩʝʡʥ ʙʫʚ ʷʩʢʨʘʚʦ ʧʽʜʩʚʽʯʝʥʠʡ. 

ʊʝʩʪʫʚʘʥʥʷ ʚʢʣʶʯʘʣʦ ʜʚʘ ʧʨʦʪʦʢʦʣʠ: ʥʘʚʯʘʥʥʷ ʪʘ ʧʝʨʝʚʽʨʢʫ. ʅʘʚʯʘʥʥʷ 

ʧʨʦʭʦʜʠʣʦ ʧʨʦʪʷʛʦʤ ʪʨʴʦʭ ʜʥʽʚ, ʢʦʞʝʥ ʜʝʥʴ ʚʢʣʶʯʘʚ ʪʨʠ ʪʝʩʪʫʚʘʥʥʷ. ɺ ʧʨʦʮʝʩʽ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʱʫʨʘ ʥʘʚʯʘʣʠ ʟʥʘʭʦʜʠʪʠ ʧʣʘʪʬʦʨʤʫ ʽ ʚʠʙʠʨʘʪʠʩʷ ʟ ʚʦʜʠ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʙʣʠʞʥʽ ʦʨʽʻʥʪʠʨʠ, ʜʘʣʝʢʽ ʦʨʽʻʥʪʠʨʠ ʘʙʦ ʟʘʧʘʤ'ʷʪʦʚʫʶʯʠ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʨʫʭʽʚ. ʅʘ ʧʦʯʘʪʢʫ ʢʦʞʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʪʚʘʨʠʥʫ ʧʦʤʽʱʘʣʠ ʚ ʙʘʩʝʡʥ ʚ 

ʩʝʨʝʜʠʥʽ ʦʜʥʦʛʦ ʟ ʩʝʢʪʦʨʽʚ, ʘʣʝ ʥʝʮʽʣʴʦʚʦʛʦ, ʽ ʜʦʟʚʦʣʷʣʠ ʚʽʣʴʥʦ ʰʫʢʘʪʠ ʧʣʘʪʬʦʨʤʫ 

ʧʨʦʪʷʛʦʤ 60 ʩʝʢʫʥʜ. ʇʽʩʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʧʣʘʪʬʦʨʤʠ, ʱʫʨʘ ʟʘʣʠʰʘʣʠ ʩʠʜʽʪʠ ʥʘ ʥʽʡ 

ʜʦ ʟʘʢʽʥʯʝʥʥʷ ʪʝʩʪʫʚʘʥʥʷ, ʘʣʝ ʥʝ ʤʝʥʰʝ 20 ʩʝʢʫʥʜ. ʗʢʱʦ ʪʚʘʨʠʥʘ ʥʝ ʟʥʘʭʦʜʠʣʘ 

ʧʣʘʪʬʦʨʤʫ ʧʦ ʟʘʢʽʥʯʝʥʥʶ ʯʘʩʫ, ʪʦ ʾʾ ʧʦʤʽʱʘʣʠ ʥʘ ʧʣʘʪʬʦʨʤʫ ʧʨʠʤʫʩʦʚʦ ʽ 

ʫʪʨʠʤʫʚʘʣʠ, ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʧʨʦʪʷʛʦʤ 20 ʩʝʢʫʥʜ. ɼʘʣʽ ʬʽʢʩʫʚʘʣʠ ʣʘʪʝʥʪʥʠʡ ʯʘʩ 

ʟʥʘʭʦʜʞʝʥʥʷ ʧʣʘʪʬʦʨʤʠ. 

ɺ ʭʦʜʽ ʧʝʨʝʚʽʨʦʯʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʪʚʘʨʠʥʘʤ ʚ ʜʝʥʴ ʧʨʝʜ'ʷʚʣʷʣʠ ʧʦ 7 ʥʘʚʽʛʘʮʽʡ 

ʚ ʚʦʜʽ ʟ ʜʦʜʘʚʘʥʥʷʤ ʩʫʭʦʛʦ ʤʦʣʦʢʘ ʜʣʷ ʥʝʧʨʦʟʦʨʦʩʪʽ ʟ ʽʥʪʝʨʚʘʣʦʤ 1 ʛʦʜʠʥʫ. ʇʽʩʣʷ 

ʢʦʞʥʦʾ ʥʘʚʽʛʘʮʽʾ ʱʫʨʘ ʚʠʡʤʘʣʠ ʟ ʙʘʩʝʡʥʫ, ʧʨʦʩʫʰʫʚʘʣʠ ʽ ʯʝʨʝʟ 1 ʛʦʜʠʥʫ ʟʥʦʚʫ 

ʚʠʧʫʩʢʘʣʠ ʧʣʘʚʘʪʠ, ʧʦʤʽʱʘʶʯʠ ʡʦʛʦ ʚ ʦʜʥʫ ʟ 4-ʭ ʬʽʢʩʦʚʘʥʠʭ ʩʪʘʨʪʦʚʠʭ ʪʦʯʦʢ. 

ʈʝʻʩʪʨʫʚʘʣʠ ʯʘʩ ʧʣʘʚʘʥʥʷ ʱʫʨʘ ʜʦ ʟʥʘʭʦʜʞʝʥʥʷ ʧʣʘʪʬʦʨʤʠ. ʅʘ ʧʣʘʪʬʦʨʤʽ ʱʫʨ 

ʟʘʣʠʰʘʚʩʷ 20 ʩʝʢʫʥʜ. ʄʘʢʩʠʤʘʣʴʥʠʡ ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ ʪʚʘʨʠʥʠ ʚ ʙʘʩʝʡʥʽ ʩʪʘʥʦʚʠʚ 

120 ʩʝʢʫʥʜ ʟʘ 1 ʩʧʨʦʙʫ. ɺʩʽ ʩʝʘʥʩʠ ʧʨʦʚʦʜʠʣʠ ʚ ʦʜʠʥ ʽ ʪʦʡ ʞʝ ʯʘʩ ʜʦʙʠ. 
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2.8. ʉʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

 

ʇʨʠ ʩʪʘʪʠʩʪʠʯʥʽʡ ʦʙʨʦʙʮʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʝʨʝʚʽʨʷʣʠ ʭʘʨʘʢʪʝʨ 

ʨʦʟʧʦʜʽʣʫ ʮʠʬʨʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʚʠʙʽʨʢʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ W-ʢʨʠʪʝʨʽʶ ʐʘʧʽʨʦ-

ʋʽʣʢʘ. ʇʦʨʽʚʥʷʥʥʷ ʩʝʨʝʜʥʽʭ ʘʨʠʬʤʝʪʠʯʥʠʭ ʟʥʘʯʝʥʴ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʘʨʘʤʝʪʨʠʯʥʦʛʦ t-ʢʨʠʪʝʨʽʶ ʉʪʴʶʜʝʥʪʘ ʜʣʷ ʥʝʟʘʣʝʞʥʠʭ ʚʠʙʽʨʦʢ [296, 297, 298]. 

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. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



70 

 

ʈʆɿɼɯʃ 3 

 

ɺʇʃʀɺ ʈɯɿʅʀʍ ʈɽɾʀʄɯɺ ʈʀʊʄɯʏʅʆɻʆ ɽʂʉʊʈɽʄɸʃʔʅʆɻʆ 

ʆʍʆʃʆɼɾɽʅʅʗ ʅɸ ʉʊɸʅ ɺɽɻɽʊɸʊʀɺʅʆɰ ʈɽɻʋʃʗʎɯɰ ʉɽʈʎɽɺʆɻʆ 

ʈʀʊʄʋ ʄʆʃʆɼʀʍ ɯ ʉʊɸʈʀʍ ʑʋʈɯɺ 

 

ʈʠʪʤ ʩʝʨʮʷ ʦʙʫʤʦʚʣʝʥʠʡ ʟʜʘʪʥʽʩʪʶ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʢʣʽʪʠʥ ʩʠʥʫʩʦʚʦʛʦ 

ʚʫʟʣʘ ʩʧʦʥʪʘʥʥʦ ʬʦʨʤʫʚʘʪʠ ʽʤʧʫʣʴʩʠ ʟʙʫʜʞʝʥʥʷ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ. ɺʽʥ ʤʽʩʪʠʪʴ 

ʫ ʩʦʙʽ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʚʩ̔ʭ ʣʘʥʦʢ ʨʝʛʫʣʶʚʘʥʥʷ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ ʚ ʥʦʨʤʽ ʽ ʧʨʠ ʨʽʟʥʠʭ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʘʭ [299, 300, 301, 

302]. ʈʝʛʫʣʷʮʽʷ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʙʘʛʘʪʴʤʘ ʬʘʢʪʦʨʘʤʠ, ʢʦʪʨʽ 

ʜʫʙʣʶʶʪʴʩʷ, ʘʙʦ ʜʽʶʪʴ ʧʘʨʘʣʝʣʴʥʦ ʟʘʙʝʟʧʝʯʫʶʯʠ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʨʦʙʦʪʠ ʩʝʨʮʷ ʜʦ 

ʫʤʦʚ ʟʦʚʥʽʰʥʴʦʛʦ ʪʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɿʦʚʥʽʰʥʽ ʨʝʛʫʣʶʶʯʽ ʚʧʣʠʚʠ ʥʘ 

ʩʝʨʮʝʚʠʡ ʨʠʪʤ ʟʜʽʡʩʥʶʻ ɺʅʉ, ʯʝʨʝʟ ʧʦʜʚʽʡʥʫ ʧʘʨʘʩʠʤʧʘʪʠʯʥʫ  ̔ ʩʠʤʧʘʪʠʯʥʫ 

ʽʥʥʝʨʚʘʮʽʶ ʪʘ ʝʥʜʦʢʨʠʥʥʘ ʩʠʩʪʝʤʘ [301]. ɿʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤ ʻ ʪʝ, ʱʦ 

ʩʠʤʧʘʪʠʯʥʠʡ ʚʽʜʜʽʣ ɺʅʉ ʩʪʠʤʫʣʶʻ ʜʽʷʣʴʥʽʩʪʴ ʩʝʨʮʷ, ʘ ʧʘʨʘʩʠʤʧʘʪʠʯʥʠʡ ï 

ʧʨʠʛʥʽʯʫʻ. ʇʨʠ ʮʴʦʤʫ ʎʅʉ ʢʦʥʪʨʦʣʶʻ ʨʽʚʝʥʴ ʘʢʪʠʚʥʦʩʪʽ ʩʠʤʧʘʪʠʯʥʦʛʦ ʪʘ 

ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʛʦ ʚʽʜʜʽʣʽʚ, ʟʚʠʯʘʡʥʦ ʨʝʮʠʧʨʦʢʥʦ, ʟʘ ʤʝʭʘʥʽʟʤʦʤ ʟʚʦʨʦʪʥʦʛʦ 

ʟʚôʷʟʢʫ. ʎʅʉ ʥʝ ʢʝʨʫʻ ʦʢʨʝʤʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʢʨʦʚʦʦʙʽʛʫ, ʘ ʩʪʚʦʨʶʻ ʪʠʧʠ 

ʽʥʪʝʛʨʘʪʠʚʥʠʭ ʨʝʘʢʮʽʡ, ʦʜʥʦʯʘʩʥʦ ʚʢʣʶʯʘʶʯʠ ʘʢʪʠʚʥʽʩʪʴ ʚʩʽʭ ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ 

ʮʴʦʛʦ ʩʪʨʫʢʪʫʨ ʚʽʜ ʢʦʨʠ ʚʝʣʠʢʠʭ ʧʽʚʢʫʣʴ ʜʦ ʩʧʠʥʥʦʛʦ ʤʦʟʢʫ. ʊʽʩʥʠʡ ʩʠʤʙʽʦʟ 

ʩʠʤʧʘʪʠʯʥʦʛʦ, ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʛʦ ʚʽʜʜʽʣʽʚ ɺʅʉ, ʘ ʪʘʢʦʞ ʛʫʤʦʨʘʣʴʥʠʭ ʚʧʣʠʚʽʚ ʥʘ 

ʨʦʙʦʪʫ ʩʝʨʮʷ ʫ ʚʝʣʠʢʽʡ ʤʽʨʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʡʦʛʦ ʘʜʘʧʪʠʚʥʫ ʬʫʥʢʮʽʶ ʜʦ ʧʦʪʨʝʙ 

ʦʨʛʘʥʽʟʤʫ [303, 304]. 

ʄʝʪʦʜʠʢʘ ʘʥʘʣʽʟʫ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʥʘ ʧʽʜʩʪʘʚʽ ʚʠʚʯʝʥʥʷ 

ʘʢʪʠʚʥʦʩʪʽ ʩʠʥʫʩʦʚʦʛʦ ʚʫʟʣʘ ʧʦ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʢʘʨʜʽʦʽʥʪʝʨʚʘʣʽʚ, ʟʘ ʚʘʨʽʘʮʽʷʤʠ ʾʭ 

ʪʨʠʚʘʣʦʩʪʽ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʩʪʘʥ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʩʝʨʮʝʚʠʤ ʨʠʪʤʦʤ ʚ 

ʮʽʣʦʤʫ ʽ ʧʦ ʦʢʨʝʤʠʭ ʾʾ ʨʽʚʥʷʭ. ʇʨʠ ʮʴʦʤʫ ʩʠʥʫʩʦʚʠʡ ʚʫʟʦʣ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ 
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ʚ ʘʩʧʝʢʪʽ ʘʚʪʦʤʘʪʠʟʤʫ ʩʝʨʮʝʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʘʣʝ ʽ ʷʢ ʽʥʜʠʢʘʪʦʨ ʜʽʷʣʴʥʦʩʪʽ ʚʩʴʦʛʦ 

ʦʨʛʘʥʽʟʤʫ [305, 306, 307, 308, 309]. 

ɸʥʘʣʽʟ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ (ʤʽʥʣʠʚʦʩʪʽ) ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ (ɺʉʈ) 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʮʽʥʢʠ ʷʢ ʩʪʘʥʫ ɺʅʉ (ʪʘʢ ʟʚʘʥʦʛʦ ʩʠʤʧʘʪʦʚʘʛʫʩʥʦʛʦ 

ʙʘʣʘʥʩʫ), ʪʘʢ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʦʨʛʘʥʽʟʤʫ ʚ ʮʽʣʦʤʫ [299]. ɿʤʽʥʘ ʨʠʪʤʫ 

ʩʝʨʮʷ ʚ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʜʦʚʢʽʣʣʷ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʜʦʩʠʪʴ ʦʙ'ʻʢʪʠʚʥʠʡ ʽʥʜʠʢʘʪʦʨ 

ʘʜʘʧʪʘʮʽʡʥʠʭ ʨʝʘʢʮʽʡ ʦʨʛʘʥʽʟʤʫ. ɸʥʘʣʽʟ ɺʉʈ ʤʘʻ ʚʝʣʠʢʝ ʜʽʘʛʥʦʩʪʠʯʥʝ ʟʥʘʯʝʥʥʷ 

ʜʣʷ ʧʨʦʛʥʦʟʫ ʪʨʠʚʘʣʦʩʪʽ ʞʠʪʪʷ ʧʘʮʽʻʥʪʽʚ ʧʽʩʣʷ ʧʝʨʝʥʝʩʝʥʦʛʦ ʽʥʬʘʨʢʪʫ ʤʽʦʢʘʨʜʘ 

[256], ʦʮʽʥʢʠ ʩʪʫʧʝʥʷ ʚʘʞʢʦʩʪʽ ʜʝʧʨʝʩʠʚʥʠʭ ʩʪʘʥʽʚ [258], ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʠʭ ʩʪʨʝʩʦʚʠʭ ʨʦʟʣʘʜʽʚ [257] ʪʦʱʦ. ɯʟ ʚʧʨʦʚʘʜʞʝʥʥʷʤ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʤʝʪʦʜʠʢʫ ʨʝʻʩʪʨʘʮʽʾ ɺʉʈ ʟôʷʚʠʣʘʩʷ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʚʯʘʪʠ ʾʾ ʧʨʦʛʥʦʩʪʠʯʥʫ ʮʽʥʥʽʩʪʴ ʜʣʷ ʦʮʽʥʢʠ ʤʝʭʘʥʽʟʤʽʚ ʘʜʘʧʪʘʮʽʾ ʣʶʜʠʥʠ ʜʦ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ. 

ʅʘ ʜʘʥʠʡ ʯʘʩ ʽʩʥʫʻ ʜʝʢʽʣʴʢʘ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ɺʉʈ. ʉʝʨʝʜ ʥʠʭ ʚʠʜʽʣʷʶʪʴ ʪʨʠ 

ʛʨʫʧʠ:  

ʤʝʪʦʜʠ ʯʘʩʦʚʦʾ ʦʙʣʘʩʪʽ ï ʩʧʠʨʘʶʪʴʩʷ ʥʘ ʩʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ ʪʘ ʥʘʧʨʘʚʣʝʥʽ 

ʥʘ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ;  

ʤʝʪʦʜʠ ʯʘʩʪʦʪʥʦʾ ʦʙʣʘʩʪʽ ï ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʨʽʦʜʠʯʥʠʭ ʩʢʣʘʜʦʚʠʭ ɺʉʈ; 

ʽʥʪʝʛʨʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ɺʉʈ ï ʘʚʪʦʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʪʘ ʢʦʨʝʣʷʮʽʡʥʘ 

ʨʠʪʤʦʛʨʘʬʽʷ [259, 260]. 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʜʣʷ ʦʮʽʥʢʠ ʢʦʨʦʪʢʠʭ ʟʘʧʠʩʽʚ ʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʤʠ (ʚʽʜ 2 ʜʦ 5 

ʭʚʠʣʠʥ) ʥʘʙʫʣʠ ʰʠʨʦʢʦʛʦ ʧʦʰʠʨʝʥʥʷ ʩʧʝʢʪʨʘʣʴʥʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ɺʉʈ. ɸʥʘʣʽʟ 

ʩʧʝʢʪʨʘʣʴʥʦʾ ʱʽʣʴʥʦʩʪʽ ʧʦʪʫʞʥʦʩʪʽ ʢʦʣʠʚʘʥʴ ʜʘʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʨʦʟʧʦʜʽʣ 

ʧʦʪʫʞʥʦʩʪʽ ʟʘʣʝʞʥʦ ʚʽʜ ʯʘʩʪʦʪʠ ʢʦʣʠʚʘʥʴ. ɺʠʜʽʣʝʥʽ ʤʝʪʦʜʘʤʠ ʯʘʩʪʦʪʥʦʾ ʦʙʣʘʩʪʽ 

ʩʧʝʢʪʨʘʣʴʥʽ ʢʦʤʧʦʥʝʥʪʠ ɺʉʈ ʪʨʘʜʠʮʽʡʥʦ ʧʦʚ'ʷʟʫʶʪʴ ʟ ʧʦʪʫʞʥʦʩʪʷʤʠ ʚʽʜʧʦʚʽʜʥʠʭ 

ʨʝʛʫʣʷʪʦʨʥʠʭ ʣʘʥʦʢ [305]. 

ʊʘʢ ʝʬʝʨʝʥʪʥʘ ʚʘʛʫʩʥʘ ʘʢʪʠʚʥʽʩʪʴ ʚʚʘʞʘʻʪʴʩʷ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ 

ʚʠʩʦʢʦʯʘʩʪʦʪʥʠʭ ʢʦʣʠʚʘʥʴ (HF) ʽ ʭʘʨʘʢʪʝʨʠʟʫʻ ʚʽʜʧʦʚʽʜʥʦ ʪʦʥʫʩ 

ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʛʦ ʢʘʨʜʽʦʽʥʛʽʙʽʪʦʨʥʦʛʦ ʮʝʥʪʨʫ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ [303]. 
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ʋ ʩʚʦʶ ʯʝʨʛʫ ʭʚʠʣʴʦʚʽ ʢʦʣʠʚʘʥʥʷ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʚ ʥʠʟʴʢʦʯʘʩʪʦʪʥʦʤʫ 

ʜʽʘʧʘʟʦʥʽ ʩʧʝʢʪʨʫ (LF) ʦʜʥʽ ʘʚʪʦʨʠ ʨʦʟʛʣʷʜʘʶʪʴ ʷʢ ʤʘʨʢʝʨ ʘʢʪʠʚʥʦʩʪʽ 

ʩʠʤʧʘʪʠʯʥʠʭ ʮʝʥʪʨʽʚ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʽ ʙʘʨʦʨʝʬʣʝʢʩʦʨʥʦʛʦ ʢʦʥʪʨʦʣʶ, ʘ ʽʥʰʽ  

ʚʚʘʞʘʶʪʴ ʡʦʛʦ ʧʦʢʘʟʥʠʢʦʤ, ʱʦ ʟʘʣʝʞʠʪʴ ʦʜʥʦʯʘʩʥʦ ʚʽʜ ʩʠʤʧʘʪʠʯʥʠʭ ʽ ʚʘʛʫʩʥʠʭ 

ʚʧʣʠʚʽʚ [255, 268]. 

ʌʦʨʤʫʚʘʥʥʷ ʭʚʠʣʴ ʚ ʜʫʞʝ ʥʠʟʴʢʦʯʘʩʪʦʪʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʩʧʝʢʪʨʘ (VLF) 

ʧʦʚ'ʷʟʫʶʪʴ ʟ ʪʝʨʤʦʨʝʛʫʣʷʪʦʨʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʪʘ ʛʫʤʦʨʘʣʴʥʦ-ʤʝʪʘʙʦʣʽʯʥʠʤʠ 

ʤʝʭʘʥʽʟʤʘʤʠ ʨʝʛʫʣʷʮʽʾ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ [262, 265].  

ʆʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ɺʉʈ ʻ 

ʟʘʛʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʩʧʝʢʪʨʘ ʢʦʣʠʚʘʥʴ ʢʘʨʜʽʦʨʠʪʤʫ ï ʊʈ, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻ 

ʩʫʤʘʨʥʫ ʘʢʪʠʚʥʽʩʪʴ ʚʩʽʭ ʨʝʛʫʣʷʪʦʨʥʠʭ ʣʘʥʦʢ ʦʨʛʘʥʽʟʤʫ ʽ ʚʽʜʦʙʨʘʞʘʻ 

ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʘʜʘʧʪʘʮʽʶ ʉʉʉ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʜʽʶ ʩʪʨʝʩʽʚ ʨʽʟʥʦʛʦ ʛʝʥʝʟʫ. 

ɿʥʠʞʝʥʥʷ ʟʥʘʯʝʥʴ ʊʈ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʤʝʥʰʝʥʥʷ ʘʜʘʧʪʘʮʽʡʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʽ 

ʥʠʟʴʢʫ ʩʪʽʡʢʽʩʪʴ ʦʨʛʘʥʽʟʤʫ ʜʦ ʩʪʨʝʩʫ [302, 303]. 

ɿʛʽʜʥʦ ʜʘʥʠʤ ʣʽʪʝʨʘʪʫʨʠ ʚʽʜʦʤʦ [304, 305], ʱʦ ʦʜʥʠʤ ʟ ʧʨʦʚʽʜʥʠʭ ʯʠʥʥʠʢʽʚ 

ʩʪʘʨʽʥʥʷ ʦʨʛʘʥʽʟʤʫ ʻ ʨʦʟʚʠʪʦʢ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʦʨʫʰʝʥʴ ɺʅʉ. ɺ ʧʨʦʮʝʩʽ ʩʪʘʨʽʥʥʷ 

ʩʣʘʙʰʘʶʪʴ ʚʝʛʝʪʘʪʠʚʥʽ ʚʧʣʠʚʠ ʥʘ ʤʽʦʢʘʨʜ, ʧʝʨʰ ʟʘ ʚʩʝ ʧʘʨʘʩʠʤʧʘʪʠʯʥʽ, ʘ ʮʝ ʚ 

ʩʚʦʶ ʯʝʨʛʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʨʝʛʫʣʷʮʽʾ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʪʘ 

ʟʤʽʱʝʥʥʷ ʙʘʣʘʥʩʫ ʩʠʤʧʘʪʦ-ʧʘʨʘʩʠʤʧʘʪʠʯʥʠʭ ʚʧʣʠʚʽʚ ʫ ʙʽʢ ʚʽʜʥʦʩʥʦʛʦ 

ʧʝʨʝʚʘʞʘʥʥʷ ʧʝʨʰʠʭ. ʂʨʽʤ ʪʦʛʦ, ʚ ʧʨʦʮʝʩʽ ʩʪʘʨʽʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʟʘʣʦʟ ʚʥʫʪʨʽʰʥʴʦʾ ʩʝʢʨʝʮʽʾ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʚʠʨʘʞʝʥʠʤʠ ʤʝʪʘʙʦʣʽʯʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʚ ʦʨʛʘʥʽʟʤʽ ʽ ʧʽʜʚʠʱʫʻ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʧʨʦʬʽʣʘʢʪʠʢʘ ʙʘʛʘʪʴʦʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʷʢʽ ʯʘʩʪʦ 

ʘʩʦʮʽʶʶʪʴʩʷ ʟʽ ʩʪʘʨʽʥʥʷʤ, ʤʦʞʣʠʚʘ ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʚʠʱʝʥʥʷ ʚʣʘʩʥʠʭ ʘʜʘʧʪʘʮʽʡʥʦ-

ʨʝʛʫʣʷʪʦʨʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʣʽʪʥʴʦʛʦ ʦʨʛʘʥʽʟʤʫ [299]. ʍʦʣʦʜʦʚʽ ʚʧʣʠʚʠ ï ʮʝ ʦʜʠʥ ʟ 

ʤʝʪʦʜʽʚ, ʚ ʦʩʥʦʚʽ ʷʢʦʛʦ ʣʝʞʠʪʴ ʟʜʘʪʥʽʩʪʴ ʭʦʣʦʜʫ ʘʢʪʠʚʫʚʘʪʠ ʧʨʦʮʝʩʠ 

ʩʘʤʦʨʝʛʫʣʷʮʽʾ ʽ ʟʙʽʣʴʰʫʚʘʪʠ ʘʜʘʧʪʘʮʽʡʥʽ ʨʝʟʝʨʚʠ ʦʨʛʘʥʽʟʤʫ.  
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ʇʦʧʝʨʝʜʥʽ ʜʦʩʣʽʜʞʝʥʥʷ [12, 13, 14, 15, 172, 173, 174, 178, 214], ʱʦ ʙʫʣʠ 

ʧʨʦʚʝʜʝʥʽ ʫ ʚʽʜʜʽʣʽ ʢʨʽʦʬʽʟʽʦʣʦʛʽʽ ɯʇʂʽʂ ʅɸʅ ʋʢʨʘʾʥʠ, ʧʦʢʘʟʘʣʠ ʱʦ ʨʠʪʤʽʯʥʽ 

ʝʢʩʪʨʝʤʘʣʴʥʽ ʭʦʣʦʜʦʚʽ ʚʧʣʠʚʠ (ï120Áʉ) ʧʽʜʚʠʱʫʶʪʴ ʣʘʙʽʣʴʥʽʩʪʴ ʨʝʛʫʣʷʪʦʨʥʠʭ 

ʧʨʦʮʝʩʽʚ ʚ ʎʅʉ ʽ ʉʉʉ, ʩʪʠʤʫʣʶʶʪʴ ʾʭ ʧʨʷʤʽ ʽ ʟʚʦʨʦʪʥʽ ʟʚ'ʷʟʢʠ, ʥʦʨʤʘʣʽʟʫʶʪʴ 

ʩʠʤʧʘʪʦ-ʧʘʨʘʩʠʤʧʘʪʠʯʥʠʡ ʙʘʣʘʥʩ ɺʅʉ ʟ ʧʦʜʘʣʴʰʦʶ ʦʧʪʠʤʽʟʘʮʽʻʶ ʤʝʭʘʥʽʟʤʽʚ 

ʛʦʤʝʦʩʪʘʟʫ. 

ʆʜʥʘʢ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʚʠʩʦʢʫ ʪʝʨʘʧʝʚʪʠʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʈɽʍɺ [215, 249, 

250], ʦʙʫʤʦʚʣʝʥʫ ʥʦʨʤʘʣʽʟʘʮʽʻʶ ʚʝʛʝʪʘʪʠʚʥʠʭ ʬʫʥʢʮʽʡ, ʧʽʜʚʠʱʝʥʥʷʤ 

ʘʜʘʧʪʘʮʽʡʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʩʪʘʨʽʶʯʦʛʦ ʦʨʛʘʥʽʟʤʫ, ʚ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ 9 

ʩʝʘʥʩʦʚ ʨʠʪʤʽʯʥʦʛʦ ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʽ (ï

120Áʉ; ï120Áʉ; ï120Áʉ), ʦʩʦʙʣʠʚʦ ʫ ʣʽʪʥʽʭ ʣʶʜʝʡ, ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʠʥʠʢʥʝʥʥʷʤ 

ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ, ʪʘʢʠʭ ʷʢ ʧʽʜʚʠʱʝʥʥʷ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ, ʚʠʨʘʞʝʥʘ ʪʘʭʽʢʘʨʜʽʷ, 

ʥʝʪʨʠʚʘʣʽ ʧʦʨʫʰʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦʾ ʧʘʤ'ʷʪʽ ʽ ʪ.ʜ. ʊʦʤʫ ʧʦʰʫʢ ʦʧʪʠʤʘʣʴʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʨʝʞʠʤʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʈɽʍɺ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʧʝʨʩʧʝʢʪʠʚʥʠʤ 

ʥʘʧʨʷʤʢʦʤ ʜʣʷ ʛʝʨʦʥʪʦʣʦʛʽʯʥʦʾ ʤʝʜʠʯʥʦʾ ʧʨʘʢʪʠʢʠ. 

ʋ ʟʚ'ʷʟʢʫ ʟ ʚʠʱʝʚʠʢʣʘʜʝʥʠʤ, ʜʦʮʽʣʴʥʠʤ ʙʫʣʦ ʦʮʽʥʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʩʪʘʥʫ 

ʚʝʛʝʪʘʪʠʚʥʦʾ ʪʘ ʛʫʤʦʨʘʣʴʥʦʾ ʨʝʛʫʣʷʮʽʾ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʥʘ 

ʪʣʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ ʈɽʍɺ. 

ɺʘʞʣʠʚʦʶ ʬʫʥʢʮʽʻʶ ɺʅʉ ʻ ʢʦʥʪʨʦʣʴ ʚʽʢʦʚʠʭ ʟʤʽʥ ʚ ʎʅʉ ʽ ʉʉʉ, 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʦʨʫʰʝʥʥʷ ʷʢʠʭ ʩʪʘʶʪʴ ʧʨʦʚʽʜʥʠʤ ʬʘʢʪʦʨʦʤ ʩʪʘʨʽʥʥʷ ʦʨʛʘʥʽʟʤʫ. 

ʇʨʠ ʮʴʦʤʫ ɺʅʉ ʻ ʥʝʩʪʘʙʽʣʴʥʦʶ ʩʪʨʫʢʪʫʨʦʶ, ʷʢʘ ʩʘʤʘ ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ 

ʨʦʟʚʠʪʢʫ ʽ ʩʪʘʨʽʥʥʷ ʦʨʛʘʥʽʟʤʫ. ʉʫʯʘʩʥʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʭʚʠʣʴʦʚʦʾ ʩʪʨʫʢʪʫʨʠ 

ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʘ ʜʘʥʠʤʠ ɺʉʈ ʦʮʽʥʠʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ 

ɺʅʉ, ʘ ʪʘʢʦʞ ʚʧʣʠʚ ʨʽʟʥʠʭ ʣʘʥʦʢ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʾ ʨʝʛʫʣʷʮʽʾ ʥʘ ʩʢʦʨʦʪʣʠʚʫ 

ʟʜʘʪʥʽʩʪʴ ʤʽʦʢʘʨʜʘ. ʉʧʝʢʪʨʘʣʴʥʠʡ ʘʥʘʣʽʟ ɺʉʈ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʧʝʨʽʦʜʠʯʥʽ 

ʩʢʣʘʜʦʚʽ ʚ ʢʦʣʠʚʘʥʥʷʭ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʽ ʦʮʽʥʠʪʠ ʾʭ ʢʽʣʴʢʽʩʥʠʡ ʚʢʣʘʜ ʚ ʜʠʥʘʤʽʢʫ 

ʨʠʪʤʫ. 

ɸʥʘʣʽʟ ʭʚʠʣʴʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʫ ʤʦʣʦʜʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʚʘʨʠʥ 

ʧʦʢʘʟʘʚ ʥʘʷʚʥʽʩʪʴ ʫ ʥʠʭ ʰʚʠʜʢʦʾ (ʨʝʬʣʝʢʪʦʨʥʦʾ) ʩʠʩʪʝʤʠ ʨʝʛʫʣʷʮʽʾ ʩʝʨʮʝʚʦʛʦ 
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ʨʠʪʤʫ (ʨʠʩ. 3.1). ʋ ʩʪʨʫʢʪʫʨʽ ʟʘʛʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʩʧʝʢʪʨʘ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʾ 

ʨʝʛʫʣʷʮʽʾ ʧʝʨʝʚʘʞʘʣʘ ʘʢʪʠʚʥʽʩʪʴ ʚʝʛʝʪʘʪʠʚʥʠʭ ʮʝʥʪʨʽʚ (LF- ʽ HF-ʢʦʤʧʦʥʝʥʪ), 

ʧʨʠʯʦʤʫ ʧʘʨʘʩʠʤʧʘʪʠʯʥʽ ʚʧʣʠʚʠ ʥʘ ʤʽʦʢʘʨʜ ʧʨʝʚʘʣʶʚʘʣʠ ʥʘʜ ʩʠʤʧʘʪʠʯʥʠʤʠ. 

ʇʨʠ ʩʧʝʢʪʨʘʣʴʥʦʤʫ ʘʥʘʣʽʟʽ ɺʉʈ ʫ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 9 

ʩʝʘʥʩʽʚ ʈɽʍɺ ʚ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʽ (ï120Áʉ; ï120Áʉ; ï120Áʉ) ʚʩʪʘʥʦʚʣʝʥʦ 

(ʨʠʩ. 3.1), ʱʦ ʧʽʩʣʷ 6 ʽ 9 ʧʨʦʮʝʜʫʨʠ ʦʭʦʣʦʜʞʝʥʥʷ, ʘ ʪʘʢʦʞ ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʧʽʩʣʷ 

ʈɽʍɺ, ʧʦʢʘʟʥʠʢʠ ʊʈ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʟʙʽʣʴʰʫʚʘʣʠʩʷ ʱʦʜʦ ʢʦʥʪʨʦʣʴʥʠʭ 

ʟʥʘʯʝʥʴ (ʚ 2,2, 2,7 ʽ 2,9 ʨʘʟʠ ʚʽʜʧʦʚʽʜʥʦ) ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʚʠʱʝʥʥʷ ʪʦʥʫʩʫ ʷʢ 

ʩʠʤʧʘʪʠʯʥʦʛʦ ʽ ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʛʦ ʚʽʜʜʽʣʫ ɺʅʉ, ʪʘʢ ʽ ʛʫʤʦʨʘʣʴʥʦ-ʤʝʪʘʙʦʣʽʯʥʦʾ 

ʣʘʥʢʠ ʨʝʛʫʣʷʮʽʾ (VLF- ʢʦʤʧʦʥʝʥʪ).  

 

ʈʠʩ. 3.1. ʇʦʢʘʟʥʠʢʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ɺʉʈ ʫ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʜʦ ʽ ʧʽʩʣʷ 

3-ʛʦ, 6-ʛʦ, 9-ʛʦ ʩʝʘʥʩʫ ʈɽʍɺ, ʘ ʪʘʢʦʞ ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ ʧʽʩʣʷ ʦʩʪʘʥʥʴʦʾ 

ʧʨʦʮʝʜʫʨʠ ʦʭʦʣʦʜʞʝʥʥʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ (ï120Áʉ; ï120Áʉ; ï120Áʉ). 

ʇʨʠʤʽʪʢʘ: * ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʢʦʥʪʨʦʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

(p<0,05); # ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʛʦ ʪʝʨʤʽʥʫ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ (p<0,05). 

ʋ ʚʽʜʜʘʣʝʥʽ ʪʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʴ (ʯʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ ʦʩʪʘʥʥʴʦʾ ʧʨʦʮʝʜʫʨʠ 

ʦʭʦʣʦʜʞʝʥʥʷ) ʱʝ ʙʽʣʴʰ ʽʩʪʦʪʥʝ ʟʨʦʩʪʘʥʥʷ ʟʘʛʘʣʴʥʦʾ ʩʧʝʢʪʨʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ 
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ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʾ ʨʝʛʫʣʷʮʽʾ (ʚ 3,6 ʨʘʟʠ) ʙʫʣʦ ʥʘʩʣʽʜʢʦʤ ʘʢʪʠʚʘʮʽʾ 

ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʛʦ ʚʽʜʜʽʣʫ ɺʅʉ. 

ʇʦʟʠʪʠʚʥʠʤ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʻ ʪʦʡ ʬʘʢʪ, ʱʦ ʥʘ ʪʣʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʦʛʦ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʈɽʍɺ ʧʽʜʡʦʤ ʊʈ ʫ ʤʦʣʦʜʠʭ ʪʚʘʨʠʥ, ʙʫʚ ʨʝʟʫʣʴʪʘʪʦʤ 

ʘʢʪʠʚʘʮʽʾ ʜʽʷʣʴʥʦʩʪʽ ʷʢ ʛʫʤʦʨʘʣʴʥʦʾ ʣʘʥʢʠ ʨʝʛʫʣʷʮʽʾ, ʪʘʢ ʽ ʚʝʛʝʪʘʪʠʚʥʠʭ ʮʝʥʪʨʽʚ, 

ʷʢʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʥʘʡʚʠʱʠʡ ʨʽʚʝʥʴ ʘʚʪʦʥʦʤʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ, ʘ ʚʦʥʘ ʻ 

ʥʘʡʙʽʣʴʰ ʨʦʟʚʠʥʝʥʠʤ ʽ ʰʚʠʜʢʠʤ ʰʣʷʭʦʤ ʨʝʘʣʽʟʘʮʽʾ ʝʬʝʢʪʽʚ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʾ 

ʨʝʛʫʣʷʮʽʾ. ʂʨʽʤ ʪʦʛʦ, ʚʝʛʝʪʘʪʠʚʥʽ ʮʝʥʪʨʠ ʚʠʢʦʥʫʶʪʴ ʚʘʞʣʠʚʫ ʬʫʥʢʮʽʶ 

ʚʝʛʝʪʦʩʦʤʘʪʠʯʥʦʾ ʽ ʚʝʛʝʪʦʤʦʪʠʚʘʮʽʡʥʦʾ ʽʥʪʝʛʨʘʮʽʾ. 

ʋ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʥʘ ʪʣʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 9 ʩʝʘʥʩʽʚ ʈɽʍɺ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ 

ʨʝʞʠʤʽ (ï60Áʉ; ï120Áʉ; ï120Áʉ) ʥʘʤʠ ʚʽʜʟʥʘʯʝʥʘ ʘʥʘʣʦʛʽʯʥʘ ʜʠʥʘʤʽʢʘ ʟʤʽʥ 

ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ɺʉʈ (ʨʠʩ. 3.2). 

 

ʈʠʩ. 3.2. ʇʦʢʘʟʥʠʢʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ɺʉʈ ʫ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʜʦ ʽ ʧʽʩʣʷ 

3-ʛʦ, 6-ʛʦ, 9-ʛʦ ʩʝʘʥʩʫ ʈɽʍɺ, ʘ ʪʘʢʦʞ ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ ʧʽʩʣʷ ʦʩʪʘʥʥʴʦʾ 

ʧʨʦʮʝʜʫʨʠ ʦʭʦʣʦʜʞʝʥʥʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ (ï60Áʉ; ï120Áʉ; ï120Áʉ). 

ʇʨʠʤʽʪʢʘ: * ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʢʦʥʪʨʦʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

(p<0,05); # ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʛʦ ʪʝʨʤʽʥʫ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ (p<0,05). 
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ʆʜʥʘʢ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʛʦ ʨʝʞʠʤʫ ʦʭʦʣʦʜʞʝʥʥʷ ʨʽʚʝʥʴ ʟʘʛʘʣʴʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ ʩʧʝʢʪʨʘ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʾ ʨʝʛʫʣʷʮʽʾ ʢʽʣʴʢʽʩʥʦ ʙʽʣʴʰ ʽʩʪʦʪʥʦ ʟʨʦʩʪʘʚ ʫ 

ʚʽʜʜʘʣʝʥʽ ʪʝʨʤʽʥʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ (ʧʨʘʢʪʠʯʥʦ ʚ 3,6 ʨʘʟʠ ʯʝʨʝʟ 

ʪʠʞʜʝʥʴ ʽ ʚ 4,2 ʨʘʟʠ ʯʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ ʦʩʪʘʥʥʴʦʾ ʧʨʦʮʝʜʫʨʠ ʦʭʦʣʦʜʞʝʥʥʷ). ʂʨʽʤ 

ʪʦʛʦ, ʘʢʪʠʚʥʽʩʪʴ ʛʫʤʦʨʘʣʴʥʦ-ʤʝʪʘʙʦʣʽʯʥʦʾ ʣʘʥʢʠ ʨʝʛʫʣʷʮʽʾ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ 

ʟʙʽʣʴʰʫʚʘʣʘʩʷ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ (ʚ 4,3 ʨʘʟʠ) ʪʽʣʴʢʠ ʯʝʨʝʟ 

ʤʽʩʷʮʴ ʧʽʩʣʷ 9-ʦʾ ʧʨʦʮʝʜʫʨʠ ʈɽʍɺ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʈɽʍɺ (ï60Áʉ; ï60Áʉ; ï60Áʉ) ʫ 

ʤʦʣʦʜʠʭ ʪʚʘʨʠʥ ʥʝ ʧʨʠʚʦʜʠʣʦ ʜʦ ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ ʚʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ɺʉʈ (ʨʠʩ. 3.3). ɺʠʷʚʣʷʣʘʩʷ ʣʠʰʝ ʪʝʥʜʝʥʮʽʷ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʟʥʘʯʝʥʴ ʊʈ ʧʽʩʣʷ 6-ʛʦ ʽ 

9-ʛʦ ʚʧʣʠʚʫ, ʘ ʪʘʢʦʞ ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ ʧʽʩʣʷ ʦʩʪʘʥʥʴʦʛʦ ʩʝʘʥʩʫ ʈɽʍɺ. 

 

ʈʠʩ. 3.3. ʇʦʢʘʟʥʠʢʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ɺʉʈ ʫ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʜʦ ʽ ʧʽʩʣʷ 

3-ʛʦ, 6-ʛʦ, 9-ʛʦ ʩʝʘʥʩʫ ʈɽʍɺ, ʘ ʪʘʢʦʞ ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ ʧʽʩʣʷ ʦʩʪʘʥʥʴʦʾ 

ʧʨʦʮʝʜʫʨʠ ʦʭʦʣʦʜʞʝʥʥʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ (ï60Áʉ; ï60Áʉ; ï60Áʉ). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʚʝʜʝʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ 

ʫ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʨʝʞʠʤʽʚ ʈɽʍɺ (ï120Áʉ; ï120Áʉ; ï

120Áʉ) ʽ (ï60Áʉ; ï120Áʉ; ï120Áʉ) ʟʜʘʪʥʝ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʚʘʪʠ ʘʜʘʧʪʘʮʽʡʥʽ 



77 

ʤʦʞʣʠʚʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʟʘ ʨʘʭʫʥʦʢ ʘʢʪʠʚʘʮʽʾ ʚʣʘʩʥʠʭ ʛʦʤʝʦʩʪʘʪʠʯʥʠʭ ʨʝʛʫʣʷʪʦʨʥʠʭ 

ʩʠʩʪʝʤ. 

ɺʩʪʘʥʦʚʣʝʥʦ (ʨʠʩ. 3.4), ʱʦ ʚ ʛʨʫʧʽ ʩʪʘʨʠʭ ʽʥʪʘʢʪʥʠʭ ʱʫʨʽʚ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ 

ʽʩʪʦʪʥʽ ʧʦʨʫʰʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʩʧʝʢʪʨʘ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʾ ʨʝʛʫʣʷʮʽʾ ʩʝʨʮʝʚʦʛʦ 

ʨʠʪʤʫ. ʇʽʜʚʠʱʫʚʘʚʩʷ ʨʽʚʝʥʴ ʛʫʤʦʨʘʣʴʥʦ-ʤʝʪʘʙʦʣʽʯʥʠʭ ʚʧʣʠʚʽʚ ʥʘ ʤʽʦʢʘʨʜ ʥʘ ʪʣʽ 

ʟʤʝʥʰʝʥʥʷ ʪʦʥʫʩʫ ʩʠʤʧʘʪʠʯʥʦʛʦ ʽ ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʛʦ ʚʽʜʜʽʣʽʚ ɺʅʉ. ʅʘ 

ʩʧʝʢʪʨʦʛʨʘʤʽ ʮʝ ʧʨʦʷʚʣʷʣʦʩʷ ʧʝʨʝʚʘʞʘʥʥʷʤ VLF-ʭʚʠʣʴ ʥʘʜ LF- ʽ HF-ʭʚʠʣʷʤʠ. 

ʆʪʨʠʤʘʥʽ ʥʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴʩʷ ʣʽʪʝʨʘʪʫʨʥʠʤʠ 

[240], ʷʢʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʧʨʠ ʩʪʘʨʽʥʥʽ ʦʨʛʘʥʽʟʤʫ ʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʦʾ 

ʩʧʝʢʪʨʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʾ ʨʝʛʫʣʷʮʽʾ ʟʥʠʞʫʶʪʴʩʷ ʚʥʘʩʣʽʜʦʢ 

ʟʤʝʥʰʝʥʥʷ ʪʦʥʫʩʫ ʚʝʛʝʪʘʪʠʚʥʠʭ ʮʝʥʪʨʽʚ, ʘ ʦʩʥʦʚʥʠʡ ʚʥʝʩʦʢ ʚ ʩʪʨʫʢʪʫʨʫ TP 

ʚʥʦʩʠʪʴ ʛʫʤʦʨʘʣʴʥʦ-ʤʝʪʘʙʦʣʽʯʥʘ ʩʠʩʪʝʤʘ, ʷʢʘ ʻ ʥʘʡʙʽʣʴʰ ʧʦʚʽʣʴʥʦʾ ʩʠʩʪʝʤʦʶ 

ʨʝʛʫʣʷʮʽʾ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ. ʆʪʞʝ, ʦʨʛʘʥʽʟʤ, ʫ ʷʢʦʛʦ ʧʝʨʝʚʘʞʘʻ ʘʢʪʠʚʥʽʩʪʴ ʜʘʥʦʾ 

ʣʘʥʢʠ ʨʝʛʫʣʷʮʽʾ, ʥʝ ʤʦʞʝ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʰʚʠʜʢʫ ʘʜʘʧʪʠʚʥʫ ʚʽʜʧʦʚʽʜʴ, ʥʘ ʚʽʜʤʽʥʫ 

ʚʽʜ ʦʩʦʙʠʥ ʟ ʨʦʟʚʠʥʝʥʦʶ ʰʚʠʜʢʦʶ ʚʝʛʝʪʘʪʠʚʥʦʶ ʨʝʛʫʣʷʮʽʻʶ. 

ɸʥʘʣʽʟ ʭʚʠʣʴʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʩʪʘʨʠʭ ʪʚʘʨʠʥ ʧʽʩʣʷ 

ʟʘʩʪʦʩʫʚʘʥʥʷ 9 ʩʝʘʥʩʽʚ ʈɽʍɺ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʽ (ï120Áʉ; ï120Áʉ; ï

120Áʉ) ʧʦʢʘʟʘʚ (ʨʠʩ. 3.4), ʱʦ ʧʽʩʣʷ 3 ʽ 6 ʧʨʦʮʝʜʫʨʠ ʦʭʦʣʦʜʞʝʥʥʷ ʟʥʘʯʝʥʥʷ 

ʟʘʛʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʩʧʝʢʪʨʘ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʾ ʨʝʛʫʣʷʮʽʾ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ 

ʟʨʦʩʪʘʣʠ ʱʦʜʦ ʢʦʥʪʨʦʣʶ (ʚ 1,5 ʽ 2 ʨʘʟʠ ʚʽʜʧʦʚʽʜʥʦ) ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʪʦʥʫʩʫ 

ʩʠʤʧʘʪʠʯʥʦʛʦ ʚʽʜʜʽʣʫ ɺʅʉ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʘʢʪʠʚʥʽʩʪʴ ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʛʦ ʚʽʜʜʽʣʫ ʽ 

ʛʫʤʦʨʘʣʴʥʦ-ʤʝʪʘʙʦʣʽʯʥʦʾ ʣʘʥʢʠ ʨʝʛʫʣʷʮʽʾ ʜʦʩʪʦʚʽʨʥʦ ʥʝ ʟʤʽʥʶʚʘʣʘʩʷ. 

ʆʮʽʥʶʶʯʠ ʧʦʢʘʟʥʠʢʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ɺʉʈ ʚ ʜʘʥʽ ʪʝʨʤʽʥʠ ʜʦʩʣʽʜʞʝʥʴ 

ʤʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʠʡ ʨʝʞʠʤ ʈɽʍɺ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʢʦʤʧʝʥʩʘʪʦʨʥʦʶ ʘʢʪʠʚʘʮʽʻʶ ʩʠʤʧʘʪʠʯʥʦʛʦ ʚʽʜʜʽʣʫ ɺʅʉ, ʱʦ ʥʝ ʻ ʩʧʨʠʷʪʣʠʚʦʶ 

ʦʩʥʦʚʦʶ ʜʣʷ ʥʦʨʤʘʣʴʥʦʾ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ, ʦʩʢʽʣʴʢʠ ʥʘʜʤʽʨʥʠʡ ʪʦʥʫʩ 

ʩʠʤʧʘʪʦ-ʘʜʨʝʥʘʣʦʚʦʾ ʩʠʩʪʝʤʠ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʦʜʠʥ ʟ ʤʦʞʣʠʚʠʭ ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ 

ʤʝʭʘʥʽʟʤʽʚ ʨʦʟʚʠʪʢʫ ʭʨʦʥʽʯʥʦʾ ʩʝʨʮʝʚʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ. 
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ʈʠʩ. 3.4. ʇʦʢʘʟʥʠʢʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ɺʉʈ ʫ ʩʪʘʨʠʭ ʱʫʨʽʚ ʜʦ ʽ ʧʽʩʣʷ 3-

ʛʦ, 6-ʛʦ, 9-ʛʦ ʩʝʘʥʩʫ ʈɽʍɺ, ʘ ʪʘʢʦʞ ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ ʧʽʩʣʷ ʦʩʪʘʥʥʴʦʾ 

ʧʨʦʮʝʜʫʨʠ ʦʭʦʣʦʜʞʝʥʥʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ (-120Áʉ; -120Áʉ; -120Áʉ). 

ʇʨʠʤʽʪʢʘ: * ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʢʦʥʪʨʦʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

(p<0,05); # ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʛʦ ʪʝʨʤʽʥʫ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ (p<0,05). 

ʇʽʩʣʷ 9 ʩʝʘʥʩʫ ʈɽʍɺ (ʨʠʩ. 3.4) ʽ ʫ ʚʽʜʜʘʣʝʥʽ ʪʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʴ (ʯʝʨʝʟ 

ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ ʧʽʩʣʷ ʦʩʪʘʥʥʴʦʾ ʧʨʦʮʝʜʫʨʠ ʦʭʦʣʦʜʞʝʥʥʷ) ʟʨʦʩʪʘʥʥʷ ʊʈ, ʷʢ ʱʦʜʦ 

ʧʦʧʝʨʝʜʥʽʭ ʝʪʘʧʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʪʘʢ ʽ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 

ʢʦʥʪʨʦʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (ʫ 2,9, 3,4 ʽ 4,6 ʨʘʟʠ ʚʽʜʧʦʚʽʜʥʦ) ʙʫʣʦ ʨʝʟʫʣʴʪʘʪʦʤ 

ʘʢʪʠʚʘʮʽʾ ʥʝ ʪʽʣʴʢʠ ʩʠʤʧʘʪʠʯʥʦʛʦ, ʘʣʝ ʽ ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʛʦ ʚʽʜʜʽʣʫ ɺʅʉ (ʚ 5,3 ʨʘʟʠ 

ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ ʚ 9,6 ʨʘʟʠ ʯʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ ʦʭʦʣʦʜʞʝʥʥʷ), ʘ ʪʘʢʦʞ ʛʫʤʦʨʘʣʴʥʦʾ 

ʣʘʥʢʠ ʨʝʛʫʣʷʮʽʾ. 

ʆʩʢʽʣʴʢʠ ʧʝʨʝʚʘʞʘʥʥʷ ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʾ ʣʘʥʢʠ ʨʝʛʫʣʷʮʽʾ ʙʽʣʴʰʦʶ ʤʽʨʦʶ 

ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʤʦʣʦʜʦʛʦ ʦʨʛʘʥʽʟʤʫ ʽ ʥʝ ʚʣʘʩʪʠʚʦ ʩʪʘʨʽʶʯʦʤʫ, ʤʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, 
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ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʈɽʍɺ ʚ ʜʘʥʦʤʫ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʽ ʟʜʘʪʥʝ ʢʦʨʦʪʢʦʯʘʩʥʦ 

ʧʽʜʚʠʱʫʚʘʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʨʝʛʫʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ ʩʪʘʨʠʭ ʪʚʘʨʠʥ. 

ʇʨʠ ʩʧʝʢʪʨʘʣʴʥʦʤʫ ʘʥʘʣʽʟʽ ɺʉʈ ʫ ʩʪʘʨʠʭ ʪʚʘʨʠʥ ʥʘ ʪʣʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 9 

ʩʝʘʥʩʽʚ ʈɽʍɺ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʽ (-60Áʉ; -120Áʉ; -120Áʉ) ʥʘʤʠ 

ʚʩʪʘʥʦʚʣʝʥʦ (ʨʠʩ. 3.5), ʱʦ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʛʦ ʨʝʞʠʤʫ ʚ ʫʩʽ ʪʝʨʤʽʥʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʥʠʢ TP ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʟʙʽʣʴʰʫʚʘʚʩʷ 

ʱʦʜʦ ʢʦʥʪʨʦʣʴʥʠʭ ʟʥʘʯʝʥʴ ʚ ʦʩʥʦʚʥʦʤʫ ʟʘʚʜʷʢʠ ʧʽʜʚʠʱʝʥʥʶ ʪʦʥʫʩʫ ʚʝʛʝʪʘʪʠʚʥʠʭ 

ʮʝʥʪʨʽʚ (ʥʘ ʩʧʝʢʪʨʦʛʨʘʤʽ ʚʽʜʟʥʘʯʘʣʦʩʷ ʟʙʽʣʴʰʝʥʥʷ LF- ʽ HF-ʢʦʤʧʦʥʝʥʪʘ). ʋ 

ʩʪʨʫʢʪʫʨʽ ʊʈ ʧʝʨʝʚʘʞʘʚ ʚʧʣʠʚ ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʛʦ ʚʽʜʜʽʣʫ ɺʅʉ. ʏʝʨʝʟ ʤʽʩʷʮʴ, ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʟʘʬʽʢʩʦʚʘʥʦ ʟʙʽʣʴʰʝʥʥʷ TP ʚ 8, LF ʚ 

11,9, HF ʚ 21,1 ʨʘʟʠ. 

ʇʨʠ ʮʴʦʤʫ ʘʢʪʠʚʥʽʩʪʴ ʛʫʤʦʨʘʣʴʥʦʾ ʣʘʥʢʠ ʨʝʛʫʣʷʮʽʾ ʟʥʘʯʫʱʝ ʟʙʽʣʴʰʫʚʘʣʘʩʷ 

ʪʽʣʴʢʠ ʫ ʚʽʜʜʘʣʝʥʽ ʪʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʴ (ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ ʧʽʩʣʷ 9-ʦʾ 

ʧʨʦʮʝʜʫʨʠ ʦʭʦʣʦʜʞʝʥʥʷ), ʱʦ ʡʤʦʚʽʨʥʦ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʚʧʣʠʚʦʤ ʝʥʜʦʢʨʠʥʥʠʭ ʽ 

ʛʫʤʦʨʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʩʠʥʫʩʦʚʠʡ ʚʫʟʦʣ, ʘ ʪʘʢʦʞ ʟʚ'ʷʟʢʦʤ ʭʚʠʣʴ ʮʽʻʾ ʯʘʩʪʦʪʠ ʟ 

ʨʠʪʤʘʤʠ ʪʝʨʤʦʨʝʛʫʣʷʮʽʾ. 

ʉʧʨʠʷʪʣʠʚʠʤ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʻ ʪʦʡ ʬʘʢʪ, ʱʦ ʧʽʜʡʦʤ ʊʈ ʚʽʜʙʫʚʘʚʩʷ ʥʝ 

ʩʪʽʣʴʢʠ ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʚʠʱʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʛʫʤʦʨʘʣʴʥʦ-ʤʝʪʘʙʦʣʽʯʥʦʾ ʣʘʥʢʠ 

ʨʝʛʫʣʷʮʽʾ, ʧʝʨʝʚʘʞʘʥʥʷ ʷʢʦʾ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʣʽʪʥʴʦʛʦ ʚʽʢʫ, ʩʢʽʣʴʢʠ ʟʘʚʜʷʢʠ 

ʟʙʽʣʴʰʝʥʥʶ ʪʦʥʫʩʫ ʚʝʛʝʪʘʪʠʚʥʠʭ ʮʝʥʪʨʽʚ, ʧʨʠʯʦʤʫ ʧʘʨʘʩʠʤʧʘʪʠʯʥʽ ʚʧʣʠʚʠ ʥʘ 

ʤʽʦʢʘʨʜ ʧʨʝʚʘʣʶʚʘʣʠ ʥʘʜ ʩʠʤʧʘʪʠʯʥʠʤʠ. 

ʆʪʨʠʤʘʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ, ʪʘʢʽ ʷʢ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʚʘʛʘʣʴʥʠʭ, 

ʩʠʤʧʘʪʠʯʥʠʭ ʚʧʣʠʚʽʚ ʥʘ ʜʠʥʘʤʽʢʫ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ, ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʫ 

ʩʪʘʨʠʭ ʱʫʨʽʚ ʥʘ ʪʣʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʦʛʦ ʨʝʞʠʤʫ ʈɽʍɺ ʨʦʟʚʠʥʝʥʦʶ ʚʝʛʝʪʘʪʠʚʥʦʾ 

ʨʝʛʫʣʷʮʽʾ, ʥʝʚʣʘʩʪʠʚʦʾ ʩʪʘʨʽʶʯʦʤʫ ʦʨʛʘʥʽʟʤʫ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ 9 ʩʝʘʥʩʽʚ ʈɽʍɺ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʽ (-60Áʉ; -60Á ʉ; -

60Áʉ) ʫ ʩʪʘʨʠʭ ʪʚʘʨʠʥ ʥʝ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʤʠ ʟʤʽʥʘʤʠ 

ʧʦʢʘʟʥʠʢʽʚ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ɺʉʈ (ʨʠʩ. 3.6). ʉʧʦʩʪʝʨʽʛʘʣʘʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ 

ʥʝʟʥʘʯʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʟʥʘʯʝʥʴ ʊʈ ʧʽʩʣʷ 3, 6, 9 ʧʨʦʮʝʜʫʨʠ ʦʭʦʣʦʜʞʝʥʥʷ, ʘ ʪʘʢʦʞ ʫ 
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ʚʽʜʜʘʣʝʥʽ ʪʝʨʤʽʥʠ ʜʦʩʣʽʜʞʝʥʴ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʽʜʚʠʱʝʥʥʷ ʪʦʥʫʩʫ ʩʠʤʧʘʪʠʯʥʦʛʦ ʽ 

ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʛʦ ʚʽʜʜʽʣʫ ɺʅʉ. 

 

ʈʠʩ. 3.5. ʇʦʢʘʟʥʠʢʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ɺʉʈ ʫ ʩʪʘʨʠʭ ʱʫʨʽʚ ʜʦ ʽ ʧʽʩʣʷ 3-

ʛʦ, 6-ʛʦ, 9-ʛʦ ʩʝʘʥʩʫ ʈɽʍɺ, ʘ ʪʘʢʦʞ ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ ʧʽʩʣʷ ʦʩʪʘʥʥʴʦʾ 

ʧʨʦʮʝʜʫʨʠ ʦʭʦʣʦʜʞʝʥʥʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ (-60Áʉ; -120Áʉ; -120Áʉ). 

ʇʨʠʤʽʪʢʘ: * ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʢʦʥʪʨʦʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

(p<0,05); # ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʛʦ ʪʝʨʤʽʥʫ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ (p<0,05). 

ɸʥʘʣʽʟʫʶ ʜʘʥʽ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ɺʉʈ ʫ ʩʪʘʨʠʭ ʱʫʨʽʚ ʧʽʩʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ ʨʠʪʤʽʯʥʦʛʦ ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʤʦʞʥʘ 

ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʢʦʤʙʽʥʦʚʘʥʠʡ ʨʝʞʠʤ ʈɽʍɺ (-60Áʉ; -120Áʉ; -120Áʉ) ʥʘʜʘʻ 

ʥʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʩʪʘʥ ʨʝʛʫʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤ, ʦʩʢʽʣʴʢʠ 

ʟʜʘʪʥʠʡ ʪʨʠʚʘʣʠʡ ʯʘʩ ʟʙʝʨʽʛʘʪʠ çʤʦʣʦʜʫè ʨʠʪʤʽʢʫ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʠʭ ʚʧʣʠʚʽʚ ʥʘ 

ʦʨʛʘʥʽʟʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ʽ ʥʝ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʥʘʜʤʽʨʥʦʶ ʘʢʪʠʚʘʮʽʻʶ 
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ʩʠʤʧʘʪʦ-ʘʜʨʝʥʘʣʦʚʦʾ ʩʠʩʪʝʤʠ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʨʝʞʠʤʫ (-120Áʉ; -120Áʉ; -120Áʉ). 

 

ʈʠʩ. 3.6. ʇʦʢʘʟʥʠʢʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ɺʉʈ ʫ ʩʪʘʨʠʭ ʱʫʨʽʚ ʜʦ ʽ ʧʽʩʣʷ 3-

ʛʦ, 6-ʛʦ, 9-ʛʦ ʩʝʘʥʩʫ ʈɽʍɺ, ʘ ʪʘʢʦʞ ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ ʧʽʩʣʷ ʦʩʪʘʥʥʴʦʾ 

ʧʨʦʮʝʜʫʨʠ ʦʭʦʣʦʜʞʝʥʥʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ (-60Áʉ; -60Áʉ; -60Áʉ). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʜʘʥʘ ʦʮʽʥʢʘ ʩʪʘʥʫ ʚʝʛʝʪʘʪʠʚʥʦʾ 

ʨʝʛʫʣʷʮʽʾ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʫ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʜʦ ʽ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ ʨʠʪʤʽʯʥʦʛʦ ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ. ɸʥʘʣʽʟ ʭʚʠʣʴʦʚʦʾ 

ʩʪʨʫʢʪʫʨʠ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʧʦʢʘʟʘʚ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʨʝʞʠʤʽʚ 

ʈɽʍɺ (-120Áʉ; -120Áʉ; -120Áʉ) ʽ (-60Áʉ; -120Áʉ; -120Áʉ) ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ 

ʘʜʘʧʪʘʮʽʡʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʦʨʛʘʥʽʟʤʫ ʤʦʣʦʜʠʭ ʪʚʘʨʠʥ ʟʘ ʨʘʭʫʥʦʢ ʘʢʪʠʚʘʮʽʾ ʷʢ 

ʚʝʛʝʪʘʪʠʚʥʠʭ ʮʝʥʪʨʽʚ, ʪʘʢ ʽ ʛʫʤʦʨʘʣʴʥʦ-ʤʝʪʘʙʦʣʽʯʥʦʾ ʣʘʥʢʠ ʨʝʛʫʣʷʮʽʾ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʛʨʫʧʽ ʩʪʘʨʠʭ ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʽʩʪʦʪʥʽ 

ʧʦʨʫʰʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʩʧʝʢʪʨʘ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʾ ʨʝʛʫʣʷʮʽʾ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ. 
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ɿʨʦʩʪʘʚ ʨʽʚʝʥʴ ʛʫʤʦʨʘʣʴʥʦ-ʤʝʪʘʙʦʣʽʯʥʠʭ ʚʧʣʠʚʽʚ ʥʘ ʤʽʦʢʘʨʜ ʥʘ ʪʣʽ ʟʤʝʥʰʝʥʥʷ 

ʪʦʥʫʩʫ ʩʠʤʧʘʪʠʯʥʦʛʦ ʽ ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʛʦ ʚʽʜʜʽʣʫ ɺʅʉ. 

ʋ ʩʪʘʨʠʭ ʱʫʨʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʈɽʍɺ ʚ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʽ (-60Áʉ;-

120Áʉ; -120Áʉ), ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʨʝʞʠʤʦʤ ʦʭʦʣʦʜʞʝʥʥʷ (-120Áʉ; -120Áʉ; -120Áʉ), ʚ 

ʫʩʽ ʪʝʨʤʽʥʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʟʘʛʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʩʧʝʢʪʨʘ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʾ ʨʝʛʫʣʷʮʽʾ 

ʥʝ ʪʽʣʴʢʠ ʟʘ ʨʘʭʫʥʦʢ ʘʢʪʠʚʘʮʽʾ ʦʜʥʽʻʾ ʣʘʥʢʠ ʨʝʛʫʣʷʮʽʾ, ʘ ʟʘʚʜʷʢʠ ʟʙʘʣʘʥʩʦʚʘʥʦʤʫ 

ʧʽʜʚʠʱʝʥʥʶ ʪʦʥʫʩʫ ʚʩʽʭ ʨʝʛʫʣʷʪʦʨʥʠʭ ʣʘʥʦʢ. 

ʄʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ ʈɽʍɺ (-60Áʉ; -120Áʉ; -

120Áʉ) ʻ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʠʤ ʜʣʷ ʩʪʘʨʠʭ ʪʚʘʨʠʥ, ʱʦ ʦʙˇʨʫʥʪʦʚʫʻ 

ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʛʝʨʦʥʪʦʣʦʛʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʚʣʘʩʥʠʭ ʘʜʘʧʪʘʮʽʡʥʦ-ʨʝʛʫʣʷʪʦʨʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʣʽʪʥʴʦʛʦ ʦʨʛʘʥʽʟʤʫ, ʟ ʤʝʪʦʶ 

ʧʨʦʬʽʣʘʢʪʠʢʠ ʨʦʟʚʠʪʢʫ ʟʘʭʚʦʨʶʚʘʥʴ ʯʘʩʪʦ ʩʫʧʫʪʥʽʭ ʩʪʘʨʽʥʥʶ. 

 

ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʨʦʟʜʽʣʫ 3 ʦʧʫʙʣʽʢʦʚʘʥʽ ʨʦʙʦʪʠ [310, 311, 312, 313]. 

ʆʪʨʠʤʘʥʦ ʧʘʪʝʥʪ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ [314]. 
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ʈʆɿɼɯʃ 4 

 

ʆʎɯʅʂɸ ɹɯʆʍɯʄɯʏʅʀʍ ʇʆʂɸɿʅʀʂɯɺ ʉʀʈʆɺɸʊʂʀ ʂʈʆɺɯ ʑʋʈɯɺ 

ʈɯɿʅʀʍ ɺɯʂʆɺʀʍ ɻʈʋʇ  

ɼʆ ɯ ʇɯʉʃʗ ɿɸʉʊʆʉʋɺɸʅʅʗ ʈɯɿʅʀʍ ʈɽɾʀʄɯɺ ʈʀʊʄɯʏʅʆɻʆ 

ɽʂʉʊʈɽʄɸʃʔʅʆɻʆ ʆʍʆʃʆɼɾɽʅʅʗ 

 

ɺ ʜʘʥʠʡ ʯʘʩ ʚʠʷʚʣʝʥʦ ʪʽʩʥʠʡ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʤʽʞ ʚʽʢʦʚʠʤʠ ʟʤʽʥʘʤʠ 

ʝʥʜʦʢʨʠʥʥʦʾ ʩʠʩʪʝʤʠ, ʤʝʪʘʙʦʣʽʯʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʽ ʨʦʟʚʠʪʢʦʤ ʟʘʭʚʦʨʶʚʘʥʴ 

ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ, ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʣʶʜʝʡ ʧʦʭʠʣʦʛʦ ʚʽʢʫ [281, 315]. 

ɺʘʞʣʠʚʦʶ ʨʦʣʣʶ ʛʦʨʤʦʥʽʚ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ ʻ ʨʝʛʫʣʷʮʽʷ ʽ ʢʦʦʨʜʠʥʘʮʽʷ 

ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʽʡ ʦʨʛʘʥʽʟʤʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʛʦʤʝʦʩʪʘʟ. 

ɺʦʥʠ ʘʢʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʘʥ ʚʝʛʝʪʘʪʠʚʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ, ʧʨʠ ʨʽʟʥʠʭ 

ʩʪʨʝʩʦʚʠʭ ʩʠʪʫʘʮʽʷʭ, ʪʠʤ ʩʘʤʠʤ ʨʝʘʣʽʟʫʶʯʠ ʘʜʘʧʪʠʚʥʫ ʬʫʥʢʮʽʶ, ʧʦʩʠʣʶʶʪʴ ʘʙʦ 

ʧʨʠʛʥʽʯʫʶʪʴ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʙʽʣʢʦʚʠʡ, ʣʽʧʽʜʥʠʡ ʽ ʚʫʛʣʝʚʦʜʥʠʡ ʦʙʤʽʥ, 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʥʝʨʛʦʫʪʚʦʨʝʥʥʷ [280, 316]. ʅʘʩʪʽʣʴʢʠ ʨʽʟʥʦʤʘʥʽʪʥʠʡ ʩʧʝʢʪʨ ʜʽʾ ʥʘ 

ʙʽʦʭʽʤʽʯʥʽ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʨʦʮʝʩʠ ʦʨʛʘʥʽʟʤʫ ʧʦʷʩʥʶʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʨʝʮʝʧʪʦʨʽʚ 

ʜʦ ʪʠʨʝʦʾʜʥʠʭ ʛʦʨʤʦʥʽʚ ʧʨʘʢʪʠʯʥʦ ʫ ʚʩʽʭ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʘʭ [266, 267, 279, 317]. 

ɺ ʧʨʦʮʝʩʽ ʩʪʘʨʽʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʠʨʘʞʝʥʠʤʠ ʤʝʪʘʙʦʣʽʯʥʠʤʠ 

ʧʦʨʫʰʝʥʥʷʤʠ ʚ ʦʨʛʘʥʽʟʤʽ [318, 319, 320]. ɺʥʘʩʣʽʜʦʢ ʧʨʠʛʥʽʯʝʥʥʷ ʪʠʨʝʦʪʨʦʧʥʦʾ 

ʬʫʥʢʮʽʾ ʟʥʠʞʫʻʪʴʩʷ ʪʠʨʝʦʾʜʥʘ ʨʝʛʫʣʷʮʽʷ ʦʙʤʽʥʥʠʭ ʧʨʦʮʝʩʽʚ, ʟʤʽʥʶʻʪʴʩʷ 

ʯʫʪʣʠʚʽʩʪʴ ʦʨʛʘʥʽʚ-ʤʽʰʝʥʝʡ ʜʦ ʜʽʾ ʛʦʨʤʦʥʽʚ [268, 270].  

ɿ ʚʽʢʦʤ ʽʩʪʦʪʥʦ ʩʣʘʙʰʘʻ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ ʥʝ ʪʽʣʴʢʠ ʱʠʪʦʧʦʜʽʙʥʦʾ 

ʟʘʣʦʟʠ, ʘ ʡ ʢʦʨʠ ʥʘʜʥʠʨʥʠʢʽʚ ʽ ʩʪʘʪʝʚʠʭ ʟʘʣʦʟ. ʅʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʦʥʪʦʛʝʥʝʟʫ ʨʽʚʝʥʴ 

ʩʪʝʨʦʾʜʥʠʭ ʛʦʨʤʦʥʽʚ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʻ ʭʘʨʘʢʪʝʨʥʠʤ ʤʘʨʢʝʨʦʤ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʽ 

ʧʣʘʩʪʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʨʛʘʥʽʟʤʫ [281]. ɺʽʢʦʚʽ ʧʦʨʫʰʝʥʥʷ ʩʝʢʨʝʮʽʾ ʽ ʚʧʣʠʚʫ 

ʛʦʨʤʦʥʽʚ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʪʘʢʠʭ ʤʝʪʘʙʦʣʽʯʥʠʤ ʥʘʩʣʽʜʢʽʚ ʷʢ ʛʽʧʝʨʭʦʣʝʩʪʝʨʠʥʝʤʽʷ ʽ 

ʘʪʝʨʦʛʝʥʥʘ ʜʠʩʣʽʧʽʜʝʤʽʷ. ɺʠʟʥʘʯʘʻʪʴʩʷ ʪʽʩʥʠʡ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʤʽʞ ʤʝʪʘʙʦʣʽʯʥʠʤʠ 
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ʧʦʨʫʰʝʥʥʷʤʠ ʽ ʜʠʩʬʫʥʢʮʽʻʶ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ (ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʩʝʨʮʷ, 

ʧʝʯʽʥʢʠ, ʥʠʨʦʢ ʽ ʪ.ʜ.), ʷʢʽ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʣʶʜʝʡ ʧʦʭʠʣʦʛʦ ʚʽʢʫ [321, 322]. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʥʠʢʥʝʥʥʷ ʜʠʩʣʽʧʽʜʝʤʽʾ ʚʽʜʙʫʚʘʶʪʴʩʷ ʩʫʪʪʻʚʽ ʟʤʽʥʠ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʣʽʧʽʜʽʚ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʚ ʙʽʢ ʘʪʝʨʦʛʝʥʥʦʩʪʽ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʧʘʪʦʣʦʛʽʾ [323]. ɺʩʪʘʥʦʚʣʝʥʦ 

ʧʨʷʤʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʚʤʽʩʪʦʤ ʟʘʛʘʣʴʥʦʛʦ ʭʦʣʝʩʪʝʨʠʥʫ ʽ ʩʤʝʨʪʥʽʩʪʶ ʚʽʜ ʩʝʨʮʝʚʦ-

ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ [324], ʧʦʢʘʟʘʥʘ ʟʘʣʝʞʥʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʩʪʨʝʩ-ʽʥʜʫʢʦʚʘʥʦʾ 

ʘʨʪʝʨʽʘʣʴʥʦʾ ʛʽʧʝʨʪʝʥʟʽʾ ʫ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʧʨʠ ʧʦʨʫʰʝʥʥʽ ʣʽʧʽʜʥʦʛʦ 

ʧʨʦʬʽʣʁ  [272]. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʧʨʦʬʽʣʘʢʪʠʢʘ ʙʘʛʘʪʴʦʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʷʢʽ ʯʘʩʪʦ 

ʘʩʦʮʽʶʶʪʴʩʷ ʟʽ ʩʪʘʨʽʥʥʷʤ, ʤʦʞʣʠʚʘ ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʚʠʱʝʥʥʷ ʚʣʘʩʥʠʭ ʘʜʘʧʪʘʮʽʡʥʦ-

ʨʝʛʫʣʷʪʦʨʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʣʽʪʥʴʦʛʦ ʦʨʛʘʥʽʟʤʫ [325]. ʂʦʨʝʢʮʽʷ ʧʦʨʫʰʝʥʴ 

ʘʜʘʧʪʘʮʽʡʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʧʦʚʠʥʥʘ, ʧʝʨʰ ʟʘ ʚʩʝ, ʟʜʽʡʩʥʶʚʘʪʠʩʴ ʯʝʨʝʟ ʚʽʜʥʦʚʣʝʥʥʷ 

ʬʫʥʢʮʽʾ ʘʜʨʝʥʦ-ʪʠʨʝʦʾʜʥʦʾ ʩʠʩʪʝʤʠ. ɼʣʷ ʧʦʩʠʣʝʥʥʷ ʘʜʘʧʪʘʮʽʡʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʽ 

ʬʦʨʤʫʚʘʥʥʷ ʛʥʫʯʢʦʩʪʽ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʽ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʩʪʨʝʩ-ʨʝʘʢʮʽʡ 

ʥʝʦʙʭʽʜʥʦ ʥʦʨʤʘʣʽʟʫʚʘʪʠ ʚ ʦʨʛʘʥʽʟʤʽ ʨʽʚʝʥʴ ʧʨʠʨʦʜʥʠʭ ʙʽʦʨʝʛʫʣʷʪʦʨʽʚ 

ʘʜʘʧʪʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ï ʪʠʨʝʦʾʜʥʠʭ ʛʦʨʤʦʥʽʚ ʽ ʤʝʜʽʘʪʦʨʽʚ ʩʠʤʧʘʪʦ-ʘʜʨʝʥʘʣʦʚʦʾ 

ʩʠʩʪʝʤʠ. 

ʊʦʤʫ ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʠʤ ʜʣʷ ʤʝʜʠʢʦ-ʙʽʦʣʦʛʽʯʥʠʭ ʮʽʣʝʡ ʻ ʧʦʰʫʢ ʥʦʚʠʭ 

ʩʧʦʩʦʙʽʚ ʚʧʣʠʚʫ ʥʘ ʦʨʛʘʥʽʟʤ ʟʜʘʪʥʠʭ ʥʘʜʘʚʘʪʠ ʩʪʠʤʫʣʶʶʯʠʡ ʚʧʣʠʚ ʥʘ 

ʛʦʤʝʦʩʪʘʪʠʯʥʽ ʨʝʛʫʣʷʪʦʨʥʽ ʩʠʩʪʝʤʠ. ʆʜʥʠʤ ʟ ʪʘʢʠʭ ʤʝʪʦʜʽʚ ʻ ʭʦʣʦʜʦʚʽ ʚʧʣʠʚʠ [9, 

326, 327, 328]. 

ʂʣʽʥʽʯʥʽ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʚʝʣʠ, ʱʦ ʢʦʨʦʪʢʦʯʘʩʥʠʡ 

ʟʘʛʘʣʴʥʠʡ ʚʧʣʠʚ ʥʘʜʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨ (ï120Áʉ) ʘʢʪʠʚʫʻ ʘʜʘʧʪʘʮʽʡʥʽ ʨʝʟʝʨʚʠ 

ʦʨʛʘʥʽʟʤʫ ʚʢʣʶʯʘʶʯʠ ʪʝʨʤʦʨʝʛʫʣʷʪʦʨʥʫ, ʽʤʫʥʥʫ, ʝʥʜʦʢʨʠʥʥʫ ʪʘ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʫ 

ʩʠʩʪʝʤʠ. 

ʇʨʦʪʝ ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʚʠʩʦʢʫ ʪʝʨʘʧʝʚʪʠʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʈɽʍɺ (ï120Áʉ) ʚ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ, 

ʦʩʦʙʣʠʚʦ ʫ ʣʽʪʥʽʭ ʣʶʜʝʡ, ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʠʥʠʢʥʝʥʥʷʤ ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ, ʪʘʢʠʭ 
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ʷʢ ʧʽʜʚʠʱʝʥʥʷ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ, ʚʠʨʘʞʝʥʘ ʪʘʭʽʢʘʨʜʽʷ, ʥʝʪʨʠʚʘʣʽ ʧʦʨʫʰʝʥʥʷ 

ʧʨʦʩʪʦʨʦʚʦʾ ʧʘʤ'ʷʪʽ ʽ ʪ.ʜ. 

ʋ ʟʚ'ʷʟʢʫ ʟ ʚʠʱʝ ʚʠʢʣʘʜʝʥʠʤ ʜʦʮʽʣʴʥʠʤ ʙʫʣʦ ʜʦʩʣʽʜʠʪʠ ʚʧʣʠʚ ʨʽʟʥʠʭ 

ʨʝʞʠʤʽʚ ʨʠʪʤʽʯʥʦʛʦ ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʥʘ ʚʤʽʩʪ ʛʦʨʤʦʥʽʚ ʽ ʣʽʧʽʜʽʚ ʚ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ. 

 

4.1. ɺʧʣʠʚ ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ ʨʠʪʤʽʯʥʦʛʦ ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʥʘ 

ʨʽʚʝʥʴ ʛʦʨʤʦʥʽʚ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ 

 

ɽʥʜʦʢʨʠʥʥʘ ʩʠʩʪʝʤʘ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʢʘʥʠʥʘʤʠ ʽ ʦʨʛʘʥʘʤʠ, 

ʢʣʽʪʠʥʠ ʷʢʠʭ ʧʨʦʜʫʢʫʶʪʴ ʛʦʨʤʦʥʠ. ɰʡ ʥʘʣʝʞʠʪʴ ʧʨʦʚʽʜʥʝ ʤʽʩʮʝ ʚ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʤʫ ʫʧʨʘʚʣʽʥʥʽ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʥʘ ʨʽʚʥʽ 

ʮʽʣʽʩʥʦʛʦ ʦʨʛʘʥʽʟʤʫ. ɽʥʜʦʢʨʠʥʥʘ ʩʠʩʪʝʤʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʦʨʤʦʥʽʚ, ʱʦ ʥʝʶ 

ʧʨʦʜʫʢʫʶʪʴʩʷ, ʘ ʪʘʢʦʞ ʫ ʚʟʘʻʤʦʜʽʾ ʟ ̔ʥʰʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʚʧʣʠʚʘʻ ʥʘ ʤʝʪʘʙʦʣʽʟʤ, 

ʬʽʟʽʦʣʦʛʽʶ ʪʘ ʤʦʨʬʦʣʦʛʽʶ ʢʣʽʪʠʥ, ʪʢʘʥʠʥ ʽ ʦʨʛʘʥʽʚ [322]. ɺ ʧʝʨʰʫ ʯʝʨʛʫ ʛʦʨʤʦʥʠ 

ʚʠʟʥʘʯʘʶʪʴ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʩʠʥʪʝʟʫ ʙʽʣʢʘ ʽ ɼʅʂ, ʨʦʟʤʽʨʠ ʢʣʽʪʠʥ, ʾʭ ʤʽʪʦʪʠʯʥʫ 

ʘʢʪʠʚʥʽʩʪʴ, ʨʦʩʪʦʚʽ ʧʨʦʮʝʩʠ, ʜʠʬʝʨʝʥʮʽʶʚʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʛʝʥʽʚ, ʬʦʨʤʫʚʘʥʥʷ 

ʢʣʽʪʠʥʥʦʛʦ ʬʝʥʦʪʠʧʫ, ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʢʣʽʪʠʥ ʪʘ ʪʢʘʥʠʥ, ʨʦʟʚʠʪʦʢ 

ʦʨʛʘʥʽʟʤʫ, ʬʦʨʤʫʚʘʥʥʷ ʩʪʘʪʽ ʪʘ ʨʦʟʤʥʦʞʝʥʥʷ, ʨʽʟʥʦʤʘʥʽʪʥʽ ʬʦʨʤʠ ʘʜʘʧʪʘʮʽʾ ʪʘ 

ʧʽʜʪʨʠʤʢʠ ʛʦʤʝʦʩʪʘʟʫ, ʧʦʚʝʜʽʥʢʫ ʪʘ ʨʦʟʫʤʦʚʫ ʜʽʷʣʴʥʽʩʪʴ [319].  

ɿʛʽʜʥʦ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʝʥʜʦʢʨʠʥʥʠʭ ʦʨʛʘʥʽʚ, ʚ ʦʩʥʦʚʫ ʷʢʦʾ 

ʧʦʢʣʘʜʝʥʦ ʧʨʠʥʮʠʧ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʚʟʘʻʤʦʟʘʣʝʞʥʦʩʪʽ, ʚʠʜʽʣʷʶʪʴ ʥʘʩʪʫʧʥʽ ʛʨʫʧʠ 

ʟʘʣʦʟ: ʛʨʫʧʘ ʘʜʝʥʦʛʽʧʦʬʽʟʫ (ʱʠʪʦʧʦʜʽʙʥʘ ʟʘʣʦʟʘ, ʢʦʨʘ ʥʘʜʥʠʨʥʠʢʽʚ, ʷʻʯʢʘ ʡ 

ʷʻʯʥʠʢʠ), ʜʽʷʣʴʥʽʩʪʴ ʷʢʠʭ ʟʘʣʝʞʠʪʴ ʚʽʜ ʛʦʨʤʦʥʽʚ ʘʜʝʥʦʛʽʧʦʬʽʟʘ; ʛʨʫʧʘ ʟʘʣʦʟ, ʱʦ 

ʥʝʟʘʣʝʞʥʽ ʚʽʜ ʘʜʝʥʦʛʽʧʦʬʽʟʫ (ʧʘʨʘʱʠʪʦʧʦʜʽʙʥʽ ʟʘʣʦʟʠ, ʧʘʥʢʨʝʘʪʠʯʥʽ ʦʩʪʨʽʚʮʽ, 

ʚʠʣʦʯʢʦʚʘ ʟʘʣʦʟʘ); ʛʨʫʧʘ ʝʥʜʦʢʨʠʥʥʠʭ ʦʨʛʘʥʽʚ ʥʝʨʚʦʚʦʛʦ "ʧʦʭʦʜʞʝʥʥʷ" 

(ʥʝʡʨʦʩʝʢʨʝʪʦʨʥʽ ʢʣʽʪʠʥʠ ʟ ʚʽʜʨʦʩʪʢʘʤʠ, ʱʦ ʩʪʚʦʨʶʶʪʴ ʷʜʨʘ ʛʽʧʦʪʘʣʘʤʫʩʘ, 

ʥʝʡʨʦʝʥʜʦʢʨʠʥʥʽ ʢʣʽʪʠʥʠ, ʱʦ ʥʝ ʤʘʶʪʴ ʚʽʜʨʦʩʪʢʽʚ, ʧʘʨʘʬʦʣʽʢʫʣʷʨʥʽ, ʘʙʦ ʉ-

ʢʣ̔ʪʠʥʠ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ,  ʘʨʛʠʨʦʬʽʣʴʥʽ ʽ ʝʥʪʝʨʦʭʨʦʤʘʬʬʽʥʥʽ ʢʣʽʪʠʥʠ ʚ 
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ʩʪʽʥʢʘʭ ʰʣʫʥʢʫ ʽ ʢʠʰʝʯʥʠʢʘ); ʛʨʫʧʘ ʝʥʜʦʢʨʠʥʥʠʭ ʟʘʣʦʟ ʥʝʡʨʦʛʣʽʘʣʴʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ (ʝʧʽʬʽʟ, ʥʝʡʨʦʛʽʧʦʬʽʟ). 

ʆʩʥʦʚʥʦʶ ʬʫʥʢʮʽʻʶ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ ʻ ʩʠʥʪʝʟ ʽ ʚʠʜʽʣʝʥʥʷ ʚ ʢʨʦʚ 

ʩʧʝʮʠʬʽʯʥʠʭ ʛʦʨʤʦʥʽʚ: ʪʠʨʦʢʩʠʥʫ (ʊ4) ʪʘ ʪʨʠʡʦʜʪʠʨʦʥʽʥʫ (ʊ3) [329, 330]. ʊ4 ʽ ʊ3, ʻ 

ʡʦʜʦʚʤʽʩʥʠʤʠ ʘʤʽʥʦʢʠʩʣʦʪʘʤʠ, ʱʦ ʩʠʥʪʝʟʫʶʪʴʩʷ ʬʦʣʽʢʫʣʘʤʠ. 

ɺʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʡ ʙʽʣʦʢ ʪʠʨʦʛʣʦʙʫʣʽʥ (ʤʽʩʪʠʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʟʘʣʠʰʢʽʚ 

ʘʤʽʥʦʢʠʩʣʦʪʠ ʪʠʨʦʟʠʥʫ) ʩʠʥʪʝʟʫʻʪʴʩʷ ʥʘ ʛʨʘʥʫʣʘʭ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʾ ʩʽʪʢʠ ʢʣʽʪʠʥ 

ʬʦʣʽʢʫʣʽʚ, ʘ ʟʚʽʜʪʠ ʪʨʘʥʩʧʦʨʪʫʻʪʴʩʷ ʫ ʧʣʘʩʪʠʥʯʘʩʪʠʡ ʢʦʤʧʣʝʢʩ, ʜʝ ʜʦ ʥʴʦʛʦ 

ʧʨʠʻʜʥʫʶʪʴʩʷ ʤʦʥʦʩʘʭʘʨʠʜʠ. ʎʝʡ ʛʣʽʢʦʧʨʦʪʝʾʥ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʩʫʙʦʜʠʥʠʮʴ ʽ 

ʤʘʻ ʤʦʣʝʢʫʣʷʨʥʫ ʤʘʩʫ 660000, ʧʨʠʯʦʤʫ ʙʣʠʟʴʢʦ 10% ʡʦʛʦ ʤʘʩʠ ʩʪʘʥʦʚʣʷʪʴ 

ʚʫʛʣʝʚʦʜʠ. ʊʠʨʦʛʣʦʙʫʣʽʥ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʚ ʘʧʽʢʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʪʠʨʦʮʠʪʘ ʫ ʚʠʛʣʷʜʽ 

ʤʽʭʫʨʮʽʚ, ʟʚʽʜʪʠ ʰʣʷʭʦʤ ʧʽʥʦʮʠʪʦʟʫ ʚʠʚʽʣʴʥʷʻʪʴʩʷ ʚ ʧʦʨʦʞʥʠʥʫ ʬʦʣʽʢʫʣʘ, ʜʝ 

ʜʝʧʦʥʫʻʪʴʩʷ ʷʢ ʢʦʣʦʾʜ. ʁʦʜʫʚʘʥʥʷ ʪʠʨʦʛʣʦʙʫʣʽʥʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʬʝʨʤʝʥʪʽʚ ʘʧʽʢʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʪʠʨʦʮʠʪʘ. ʋ ʢʣʽʪʠʥʘʭ ʬʦʣʽʢʫʣʽʚ ʪʠʨʦʛʣʦʙʫʣʽʥ 

ʧʨʠʻʜʥʫʻ ʡʦʜ ï ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʠʥʪʝʟ ʦʩʥʦʚʥʦʛʦ ʛʦʨʤʦʥʫ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ ï 

ʪʠʨʦʢʩʠʥʫ. ʇʨʠ ʮʴʦʤʫ ʫʪʚʦʨʶʶʪʴʩʷ ʪʘʢʦʞ ʥʝʚʝʣʠʢʽ ʢʽʣʴʢʦʩʪʽ ʽʥʰʦʛʦ ʛʦʨʤʦʥʫ ï 

ʪʨʠʡʦʜʪʠʨʦʥʽʥʫ. 

ʌʫʥʢʮʽʾ ʛʦʨʤʦʥʽʚ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ ʯʠʩʣʝʥʥʽ. ɺʦʥʠ ʨʝʛʫʣʶʶʪʴ ʨʚ̔ʝʥʴ 

ʦʩʥʦʚʥʦʛʦ ʦʙʤʽʥʫ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʽ ̫ʢʽʩʪʴ ʦʙʤʽʥʫ ʙʽʣʢʽʚ, ʞʠʨʽʚ ʽ ʚʫʛʣʝʚʦʜʽʚ, ʨʽʩʪ, 

ʪʝʧʣʦʧʨʦʜʫʢʮʽʶ ʪʘ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʪʢʘʥʠʥ ʦʨʛʘʥʽʟʤʫ. ʊʠʨʝʦʾʜʥʽ ʛʦʨʤʦʥʠ 

ʟʤʽʥʶʶʪʴ ʜʽʷʣʴʥʽʩʪʴ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ʡ ʦʨʛʘʥʽʚ ʜʠʭʘʥʥʷ, ʩʢʦʨʦʯʫʚʘʣʴʥʫ 

ʟʜʘʪʥʽʩʪʴ ʽ ʩʪʦʤʣʶʚʘʥʽʩʪʴ ʤ'ʷʟʽʚ, ʟʙʫʜʣʠʚʽʩʪʴ ʽ ʣʘʙʽʣʴʥʽʩʪʴ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ, 

ʩʪʽʡʢʽʩʪʴ ʦʨʛʘʥʽʟʤʫ ʜʦ ̔ʥʬʝʢʮʽʾ ʪʘ ʡʦʛʦ ʟʜʘʪʥʽʩʪʴ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ 

ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [272]. ʊʘʢʘ ʙʘʛʘʪʦʛʨʘʥʥʘ ʜʽʷ ʛʦʨʤʦʥʽʚ ʱʠʪʦʧʦʜʽʙʥʦʾ 

ʟʘʣʦʟʠ ʚʠʷʚʣʷʻʪʴʩʷ ʷʢ ʧʨʠ ʟʥʠʞʝʥʥʽ, ʪʘʢ ʽ ʧʨʠ ʧʽʜʚʠʱʝʥʥʽ ʾʾ ʬʫʥʢʮʽʡ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʬʽʟʽʦʣʦʛʽʯʥʠʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʤʠ ʽ ʢʣʽʥʽʯʥʠʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ. 

ʍʘʨʘʢʪʝʨ ʟʤʽʥ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʦʨʛʘʥʽʟʤʽ ʧʽʜ ʚʧʣʠʚʦʤ ʥʘʜʣʠʰʢʫ ʯʠ ʥʝʩʪʘʯʽ 

ʛʦʨʤʦʥʽʚ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʽʢʫ ʽ ʩʪʘʪʽ [331, 332]. 
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ʉʠʥʪʝʟ ʽ ʩʝʢʨʝʮʽʷ ʪʠʨʝʦʾʜʥʠʭ ʛʦʨʤʦʥʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʘʪʝʚʠʭ ʛʦʨʤʦʥʽʚ. 

ʉʪʘʪʝʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʬʫʥʢʮʽʾ ʟʘʣʦʟʠ ʚʠʷʚʣʷʶʪʴʩʷ ʷʢ ʜʦ ʥʘʨʦʜʞʝʥʥʷ, ʪʘʢ ʽ ʧʽʩʣʷ, 

ʘʣʝ ʦʩʦʙʣʠʚʦ ï ʚ ʧʝʨʽʦʜ ʩʪʘʪʝʚʦʛʦ ʜʦʟʨʽʚʘʥʥʷ. ʉʪʘʪʝʚʽ ʛʦʨʤʦʥʠ ʪʝʩʪʦʩʪʝʨʦʥ ʽ 

ʝʩʪʨʦʛʝʥ ʚʧʣʠʚʘʶʪʴ ʥʘ ɦʠʪʦʧʦʜʽʙʥʫ ʟʘʣʦʟʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ, ʘ ʪʘʢʦʞ ʯʝʨʝʟ 

ʛʽʧʦʪʘʣʘʤʫʩ ʽ ʛʽʧʦʬʽʟ. ɽʩʪʨʦʛʝʥ ʟʜʽʡʩʥʶʻ ʧʝʨʝʚʘʞʥʦ ʩʪʠʤʫʣʶʶʯʠʡ ʚʧʣʠʚ ʥʘ 

ʘʢʪʠʚʥʽʩʪʴ ʟʘʣʦʟʠ, ʘ ʪʝʩʪʦʩʪʝʨʦʥ ï ʛʘʣʴʤʫʶʯʠʡ [333, 334, 335, 336]. 

ʆʩʥʦʚʥʠʡ ʛʦʨʤʦʥ ʟ ʘʥʜʨʦʛʝʥʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ï ʪʝʩʪʦʩʪʝʨʦʥ (ʊʩ). 

ʋʪʚʦʨʶʻʪʴʩʷ ʚʽʥ ʚ ̔ʥʪʝʨʩʪʠʮʽʘʣʴʥʠʭ ʢʣʽʪʠʥʘʭ ʩʽʤ'ʷʥʠʢʽʚ (ʢʣʽʪʠʥʘʭ ʃʝʡʜʽʛʘ). 

ʉʠʥʪʝʟʫʻʪʴʩʷ ʊʩ, ʷʢ ʽ ʽʥʰʽ ʩʪʝʨʦʾʜʥʽ ʛʦʨʤʦʥʠ, ʽʟ ʭʦʣʝʩʪʝʨʠʥʫ. ʉʽʤ'ʷʥʠʢʠ 

ʚʠʨʦʙʣʷʶʪʴ ʽ ʩʝʢʨʝʪʫʶʪʴ ʪʘʢʦʞ ʥʝʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʜʠʛʽʜʨʦʪʝʩʪʦʩʪʝʨʦʥʫ ʡ 

ʝʩʪʨʦʛʝʥʽʚ. 

ʊʩ, ʷʢ ʽ ʽʥʰʽ ʞʠʨʦʨʦʟʯʠʥʥʽ ʛʦʨʤʦʥʠ, ʪʨʘʥʩʧʦʨʪʫʻʪʴʩʷ ʚ ʢʨʦʚʽ ʩʧʝʮʠʬʽʯʥʠʤ 

ʙʽʣʢʦʤ, ʱʦ ʩʠʥʪʝʟʫʻʪʴʩʷ ʚ ʧʝʯʽʥʮʽ. ɺʽʥ ʪʘʢʦʞ ʟʚôʷʟʫʻ ʽ ʧʝʨʝʥʦʩʠʪʴ ʝʩʪʨʦʛʝʥʠ. 

ʇʦʥʘʜ 97% ʊʩ ʟʚ'ʷʟʘʥʦ ʟ ʙʽʣʢʦʤ ʫ ʢʨʦʚʽ ʪʘ ʤʝʥʰʝ 3% ʧʨʠʧʘʜʘʻ ʥʘ ʚʽʣʴʥʫ, 

ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʫ ʬʦʨʤʫ ʛʦʨʤʦʥʫ. ʂʦʥʮʝʥʪʨʘʮʽʷ ʪʝʩʪʦʩʪʝʨʦʥʫ ʚ ʧʣʘʟʤʽ ʢʨʦʚʽ 

ʯʦʣʦʚʽʢʽʚ ʩʢʣʘʜʘʻ 3ï10 ʤʢʛ/ʣ, ʘ ʫ ʞʽʥʦʢ ï 0,2ï0,8ʤʢʛ/ʣ. ʊʝʩʪʦʩʪʝʨʦʥ ʨʘʟʦʤ ʟ 

ʬʦʣʽʢʫʣʦʩʪʠʤʫʣʶʚʘʣʴʥʠʤ ʛʦʨʤʦʥʦʤ ʛʽʧʦʬʽʟʘ ʧʽʜʪʨʠʤʫʻ ʩʧʝʨʤʘʪʦʛʝʥʝʟ [337, 338]. 

ɸʥʜʨʦʛʝʥʠ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ ʝʤʙʨʽʦʛʝʥʝʟʽ, ʨʦʟʚʠʪʢʫ ʧʝʨʚʠʥʥʠʭ ʩʪʘʪʝʚʠʭ 

ʦʟʥʘʢ, ʬʦʨʤʫʚʘʥʥʽ ʚʪʦʨʠʥʥʠʭ ʩʪʘʪʝʚʠʭ ʦʟʥʘʢ (ʨʦʟʧʦʜʽʣ ʚʦʣʦʩʩʷ ʥʘ ʪʽʣʽ, ʪʝʤʙʨ 

ʛʦʣʦʩʫ, ʪʠʧ ʚʽʜʢʣʘʜʘʥʥʷ ʞʠʨʫ ʚ ʦʨʛʘʥʽʟʤʽ), ʨʦʩʪʽ ʩʢʝʣʝʪʘ ʽ ʩʢʝʣʝʪʥʦʾ ʤʫʩʢʫʣʘʪʫʨʠ. 

ɺʦʥʠ ʤʘʶʪʴ ʚʠʨʘʞʝʥʫ ʘʥʘʙʦʣʽʯʥʫ ʜʽʶ, ʩʪʠʤʫʣʶʶʪʴ ʩʠʥʪʝʟ ʙʽʣʢʽʚ, ʥʫʢʣʝʾʥʦʚʠʭ 

ʢʠʩʣʦʪ, ʬʦʩʬʦʣʽʧʽʜʽʚ ʤʝʤʙʨʘʥ [272, 319, 339]. 

ɼʦ ʞʽʥʦʯʠʭ ʩʪʘʪʝʚʠʭ ʛʦʨʤʦʥʽʚ ʚʽʜʥʦʩʷʪʴʩʷ ʝʩʪʨʦʛʝʥʠ ʽ ʧʨʦʛʝʩʪʝʨʦʥ. 

ɽʩʪʨʦʛʝʥʠ ʫʪʚʦʨʶʶʪʴʩʷ ʚ ̫̒ ʯʥʠʢʘʭ ʪʘ ʟʘ ʭʽʤʽʯʥʦʶ ʧʨʠʨʦʜʦʶ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʉ18-

ʩʪʝʨʦʾʜʠ ʽʟ ʘʨʦʤʘʪʠʯʥʠʤ ʢʽʣʴʮʝʤ ɸ. ʆʩʥʦʚʥʠʡ, ʥʘʡʙʽʣʴʰ ʘʢʪʠʚʥʠʡ, ʝʩʪʨʦʛʝʥ, ɓ-

ʝʩʪʨʘʜʽʦʣ, ʩʝʢʨʝʪʫʻʪʴʩʷ ʬʦʣʽʢʫʣʘʤʠ ʷʻʯʥʠʢʽʚ. ɽʩʪʨʦʥ ʪʘ ʝʩʪʨʽʦʣ ʫʪʚʦʨʶʶʪʴʩʷ, ʚ 

ʦʩʥʦʚʥʦʤʫ, ʧʨʠ ʤʝʪʘʙʦʣʽʟʤʽ ʝʩʪʨʘʜʽʦʣʫ (ɽʩ) ʚ ʧʝʯʽʥʮʽ ʪʘ ʧʣʘʮʝʥʪʽ. ɽʩ 

ʩʠʥʪʝʟʫʻʪʴʩʷ, ʷʢ ʽ ʚʩʽ ʩʪʝʨʦʾʜʥʽ ʛʦʨʤʦʥʠ, ʟ ʭʦʣʝʩʪʝʨʠʥʫ, ʧʨʠʯʦʤʫ ʡʦʛʦ ʧʨʦʤʽʞʥʠʤ 

ʧʨʦʜʫʢʪʦʤ  ̒ʪʝʩʪʦʩʪʝʨʦʥ.  
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ɽʩʪʨʦʛʝʥʠ ʢʦʥʪʨʦʣʶʶʪʴ ʨʽʩʪ ʽ ʨʦʟʚʠʪʦʢ ʦʨʛʘʥʽʚ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʫ 

ʧʨʦʮʝʩʽ ʩʪʘʪʝʚʦʛʦ ʜʦʟʨʽʚʘʥʥʷ ʞʽʥʢʠ ʪʘ ʟʜʘʪʥʽʩʪʴ ʜʦ ʨʦʟʤʥʦʞʝʥʥʷ ʫ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʤʫ ʧʝʨʽʦʜʽ. ʋ ʧʝʨʽʦʜ ʜʠʪʠʥʩʪʚʘ ʝʩʪʨʦʛʝʥʠ ʩʝʢʨʝʪʫʶʪʴʩʷ ʫ ʥʘʩʪʽʣʴʢʠ 

ʤʘʣʽʡ ʢʽʣʴʢʦʩʪʽ, ʱʦ ʥʝ ʽʥʜʫʢʫʶʪʴ ʨʦʟʚʠʪʢʫ ʨʝʧʨʦʜʫʢʪʠʚʥʠʭ ʦʨʛʘʥʽʚ. ʋ ʮʽʣʦʤʫ, 

ʝʩʪʨʦʛʝʥʠ ʜʽʶʪʴ ʷʢ ʛʦʨʤʦʥʠ ʨʦʩʪʫ ʥʘ ʪʽ ʪʢʘʥʠʥʠ, ʷʢ̔ ʧʨʷʤʦ ʯʠ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ 

ʟʚ'ʷʟʘʥʽ ʟ ʧʨʦʮʝʩʦʤ ʨʦʟʤʥʦʞʝʥʥʷ. 

ɸʥʘʙʦʣʽʯʥʘ ʜʽʷ ʝʩʪʨʦʛʝʥʽʚ ʟʥʘʯʥʦ ʩʣʘʙʰʘ, ʥʽʞ ʘʥʜʨʦʛʝʥʽʚ [340]. ɽʩʪʨʦʛʝʥʠ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʤʽʥʝʨʘʣʴʥʠʡ ʦʙʤʽʥ ʫ ʢʽʩʪʢʘʭ, ʛʘʣʴʤʫʶʪʴ ʨʝʟʦʨʙʮʽʶ ʢʽʩʪʦʢ, ʧʨʦ ʱʦ 

ʩʚʽʜʯʠʪʴ ʨʦʟʚʠʪʦʢ ʦʩʪʝʦʧʦʨʦʟʫ ʚ ʧʝʨʽʦʜ ʧʽʩʣʷ ʤʝʥʦʧʘʫʟʠ. ɺʚʘʞʘʶʪʴ, ʱʦ ʝʩʪʨʦʛʝʥʠ 

ʜʽʶʪʴ ʥʘ ʤʽʥʝʨʘʣʴʥʠʡ ʦʙʤʽʥ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʯʝʨʝʟ ʢʘʣʴʮʠʪʦʥʽʥ ʽ ʚʽʪʘʤʽʥʠ D. 

ɽʩʪʨʦʛʝʥʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʠʥʪʝʟ ʙʽʣʢʽʚ ʫ ʧʝʯʽʥʮʽ, ʟʦʢʨʝʤʘ ʩʠʥʪʝʟ ʙʽʣʢʽʚ-

ʧʝʨʝʥʦʩʥʠʢʽʚ ʛʦʨʤʦʥʽʚ, ʬʘʢʪʦʨʽʚ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ, ʘʥʛʽʦʪʝʥʟʠʥʦʛʝʥʫ, ʙʽʣʢʽʚ, ʱʦ 

ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʣʽʧʦʧʨʦʪʝʾʥʽʚ ʚʠʩʦʢʦʾ ʱʽʣʴʥʦʩʪʽ. 

ʆʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʚʽʜʦʤʠʭ ʽ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʤʘʨʢʝʨʽʚ ʩʪʘʨʽʥʥʷ 

ʚʚʘʞʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʜʝʛʽʜʨʦʝʧʽʘʥʜʨʦʩʪʝʨʦʥʘ (ɼɻɽɸ) ʡ, ʦʩʦʙʣʠʚʦ, 

ʜʝʛʽʜʨʦʝʧʽʘʥʜʨʦʩʪʝʨʦʥ-ʩʫʣʴʬʘʪʫ (ɼɻɽɸʉ) [341]. 

ɼɻɽɸʉ, ʷʢ ʩʪʝʨʦʾʜ ʥʘʜʥʠʨʥʠʢʽʚ, ʥʝ ʤʘʻ ʢʣʘʩʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʛʦʨʤʦʥʽʚ, 

ʚʣʘʩʪʠʚʠʭ ʘʥʜʨʦʛʝʥʘʤ, ʝʩʪʨʦʛʝʥʘʤ ʽ ʽʥ. [342]. ʅʘ ʤʦʣʝʢʫʣʷʨʥʦʤʫ ʨʽʚʥʽ ɼɻɽɸʉ 

ʚʧʣʠʚʘʻ ʥʘ ʙʽʦʩʠʥʪʝʟ ʛʣʶʢʦʢʦʨʪʠʢʦʾʜʽʚ ʽ ʩʪʘʪʝʚʠʭ ʛʦʨʤʦʥʽʚ. ɺʠʢʦʥʫʶʯʠ ʬʫʥʢʮʽʶ 

ʛʦʨʤʦʥʫ ʘʜʘʧʪʘʮʽʾ, ʚʽʥ ʟʜʽʡʩʥʶʻ ʥʝʡʨʦʧʨʦʪʝʢʪʦʨʥʫ ʽ ʩʪʨʝʩʦʧʨʦʪʝʢʪʦʨʥʫ ʜʽʶ 

ʟʘʚʜʷʢʠ ʩʚʦʾʤ ʘʥʪʠʛʣʶʢʦʢʦʨʪʠʢʦʾʜʥʠʤ ʦʩʦʙʣʠʚʦʩʪʷʤ ʨʝʛʫʣʷʮʽʾ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʧʣʠʚʫ ʢʦʨʪʠʟʦʣʫ ʥʘ ʤʦʟʦʢ. 

ʋ ʛʨʠʟʫʥʽʚ ɼɻɽɸʉ ʚ ʪʢʘʥʠʥʘʭ ʤʦʟʢʫ ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʟʥʘʯʥʠʭ ʢʽʣʴʢʦʩʪʷʭ 

[343, 345, 346], ʱʦ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʘʞʣʠʚʦʾ ʨʦʣʽ ɼɻɽɸʉ ʚ ʥʝʡʨʦʛʝʥʝʟʽ, ʜʦʟʚʦʣʠʣʦ 

ʚʽʜʥʝʩʪʠ ʡʦʛʦ ʜʦ ʥʝʡʨʦʩʪʝʨʦʾʜʽʚ [346]. 

ɿʚʘʞʘʶʯʠ ʥʘ ʚʠʱʝʟʘʟʥʘʯʝʥʝ, ʪʘ ʪʝ, ʱʦ ʛʦʨʤʦʥʠ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ, 

ʟʦʢʨʝʤʘ, ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʨʝʛʫʣʷʮʽʾ ʜʦʜʘʪʢʦʚʦʛʦ, ʽʥʜʫʢʦʚʘʥʦʛʦ ʭʦʣʦʜʦʤ 

ʪʝʨʤʦʛʝʥʝʟʫ [331] ʪʘ ʟʘʧʫʩʢʫ ʤʝʭʘʥʽʟʤʽʚ ʘʜʘʧʪʘʮʽʾ [347, 348], ʦʩʦʙʣʠʚʠʡ ʽʥʪʝʨʝʩ 

ʚʠʢʣʠʢʘʻ ʟôʷʩʫʚʘʥʥʷ ʚʽʜʦʙʨʘʞʝʥʠʭ ʫ ʚʤʽʩʪʽ ʪʠʨʝʦʾʜʥʠʭ ʪʘ ʩʪʘʪʝʚʠʭ ʛʦʨʤʦʥʽʚ ʫ 
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ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ ʛʦʨʤʦʥʘʣʴʥʠʭ ʧʝʨʝʙʫʜʦʚ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʦʨʛʘʥʽʟʤʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ʧʽʜ ʜʽʻʶ ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ ʈɽʍɺ, ʦʩʢʽʣʴʢʠ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʨʠʪʤʽʯʥʦʛʦ ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʧʝʨʩʧʝʢʪʠʚʥʠʡ ʬʘʢʪʦʨ 

ʚʧʣʠʚʫ ʥʘ ʧʝʨʝʙʽʛ ʽ ʥʘʩʣʽʜʢʠ ʝʥʜʦʢʨʠʥʥʠʭ ʧʦʨʫʰʝʥʴ ʦʨʛʘʥʽʟʤʫ ʟʘʛʘʣʦʤ. 

ʋ ʟʚ'ʷʟʢʫ ʟ ʚʠʱʝʚʠʢʣʘʜʝʥʠʤ ʥʘʤʠ ʙʫʣʦ ʚʠʚʯʝʥʦ ʚʧʣʠʚ ʈɽʍɺ, ʟʦʢʨʝʤʘ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʨʝʞʠʤʽʚ (ï120Áʉ; ï120Áʉ; ï120Áʉ), (ï60Áʉ; ï

120Áʉ; ï120Áʉ) ʪʘ (ï60Áʉ; ï60Áʉ; ï60Áʉ) ʥʘ ʨʽʚʝʥʴ ɼɻɽɸʉ, ʢʦʨʪʠʢʦʩʪʝʨʦʥʫ, 

ʪʠʨʝʦʾʜʥʠʭ ʽ ʩʪʘʪʝʚʠʭ ʛʦʨʤʦʥʽʚ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ. 

ʅʘʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ ʥʘʩʪʫʧʥʫ ʜʦʙʫ ʽ ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ 9 

ʩʝʘʥʩʽʚ ʈɽʍɺ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ (ï120ʦʉ; ï120ʦʉ; ï120ʦʉ) 

(ʪʘʙʣ. 4.1) ʚʤʽʩʪ ʪʨʠʡʦʜʪʠʨʦʥʽʥʫ (ʊ3) ʽ ʪʠʨʦʢʩʠʥʫ (ʊ4) ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʤʦʣʦʜʠʭ 

ʱʫʨʽʚ ʟʤʝʥʰʫʚʘʚʩʷ ʱʦʜʦ ʧʦʢʘʟʥʠʢʽʚ ʢʦʥʪʨʦʣʴʥʠʭ ʪʚʘʨʠʥ. ɿʥʠʞʝʥʥʷ ʨʽʚʥʷ ʊ3 ʽ ʊ4 

ʭʦʯʘ ʽ ʙʫʣʦ ʜʦʩʪʦʚʽʨʥʠʤ, ʦʜʥʘʢ ʢʦʣʠʚʘʥʥʷ ʾʭ ʚʤʽʩʪʫ ʟʥʘʭʦʜʠʣʠʩʷ ʚ ʨʘʤʢʘʭ 

ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʥʦʨʤʠ. ʏʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ ʦʩʪʘʥʥʴʦʾ ʧʨʦʮʝʜʫʨʠ ʦʭʦʣʦʜʞʝʥʥʷ 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʜʠʥʘʤʽʢʘ ʚʽʜʥʦʚʣʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʦʨʤʦʥʽʚ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ 

ʜʦ ʨʽʚʥʷ ʢʦʥʪʨʦʣʴʥʠʭ ʟʥʘʯʝʥʴ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʈɽʍɺ ʚ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʽ (ï

60ʦʉ; ï120ʦʉ; ï120ʦʉ) ʽ (ï60ʦʉ; ï60ʦʉ; ï60ʦʉ) ʥʝ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʠʤʠ ʟʤʽʥʘʤʠ ʨʽʚʥʷ ʪʠʨʝʦʾʜʥʠʭ ʛʦʨʤʦʥʽʚ. 

ɯʩʥʫʶʪʴ ʜʘʥʽ ʧʨʦ ʤʦʞʣʠʚʠʡ ʟʚ'ʷʟʦʢ ʪʠʨʝʦʾʜʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʽ 

ʜʝʛʽʜʨʦʝʧʽʘʥʜʨʦʩʪʝʨʦʥʦʤ (ɼɻɽɸ). ɼɻɽɸ ʻ ʩʪʝʨʦʾʜʥʠʤ ʛʦʨʤʦʥʦʤ, ʷʢʠʡ ʮʠʨʢʫʣʶʻ ʚ 

ʢʨʦʚʽ, ʘ ʡʦʛʦ ʢʦʥʮʝʥʪʨʘʮʽʷ ʟʥʠʞʫʻʪʴʩʷ ʟ ʚʽʢʦʤ. ɺʽʥ ʻ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤ ʤʘʨʢʝʨʦʤ 

ʩʪʘʨʽʥʥʷ. ʋ ʣʽʪʥʽʭ ʣʶʜʝʡ ʚʩʪʘʥʦʚʣʝʥʘ ʧʦʟʠʪʠʚʥʘ ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ 

ɼɻɽɸ ʽ ʧʨʦʷʚʘʤʠ çʟʜʦʨʦʚʦʾ ʩʪʘʨʦʩʪʽè, ʪʘʢʠʤʠ ʷʢ ʭʦʨʦʰʠʡ ʬʽʟʠʯʥʠʡ ʽ 

ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʣʶʜʠʥʠ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʥʰʠʭ ʩʪʝʨʦʾʜʽʚ, ʩʧʝʮʠʬʽʯʥʽ 

ʨʝʮʝʧʪʦʨʠ ʜʦ ɼɻɽɸ ʥʝ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ, ʘ ʡʦʛʦ ʙʽʦʣʦʛʽʯʥʘ ʜʽʷ ʤʘʻ ʰʠʨʦʢʠʡ 

ʜʽʘʧʘʟʦʥ ʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʭʘʨʘʢʪʝʨʦʤ ʧʦʨʫʰʝʥʥʷ ʛʦʤʝʦʩʪʘʟʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʩʧʝʮʠʬʽʢʠ ʢʦʥʢʨʝʪʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʦʨʛʘʥʽʟʤ. 

ɺ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʦʢʘʟʘʥʦ (ʪʘʙʣ. 4.1), ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 9 ʧʨʦʮʝʜʫʨ 

ʈɽʍɺ ʚ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʽ (ï120ʦʉ; ï120ʦʉ; ï120ʦʉ) ʽ (ï60ʦʉ; ï120ʦʉ; ï
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120ʦʉ) ʧʨʠʚʦʜʠʣʦ ʜʦ ʜʦʩʪʦʚʽʨʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ɼɻɽɸʉ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ 

ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʥʘ ʥʘʩʪʫʧʥʫ ʜʦʙʫ ʽ ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʧʽʩʣʷ ʦʩʪʘʥʥʴʦʛʦ ʩʝʘʥʩʫ 

ʦʭʦʣʦʜʞʝʥʥʷ. ɿʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ɼɻɽɸʉ ʚ ʜʘʥʽ ʪʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʴ 

ʤʦʞʥʘ ʽʤʦʚʽʨʥʦ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʢʦʤʧʝʥʩʘʪʦʨʥʫ ʨʝʘʢʮʽʶ ʦʨʛʘʥʽʟʤʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʪʠʨʝʦʾʜʥʦʾ 

ʩʠʩʪʝʤʠ ʚʠʢʣʠʢʘʥʦʾ ʝʢʩʪʨʝʤʘʣʴʥʠʤ ʦʭʦʣʦʜʞʝʥʥʷʤ. ʏʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ ʈɽʍɺ 

ʨʽʚʝʥʴ ʮʴʦʛʦ ʛʦʨʤʦʥʫ ʚʽʜʧʦʚʽʜʘʚ ʧʦʢʘʟʥʠʢʘʤ ʢʦʥʪʨʦʣʶ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʈɽʍɺ ʚ 

ʨʝʞʠʤʽ (ï60ʦʉ; ï60ʦʉ; ï60ʦʉ) ʥʝ ʧʨʠʚʦʜʠʣʦ ʜʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ ʟʤʽʥ ʚʤʽʩʪʫ 

ɼɻɽɸʉ ʚ ʫʩʽ ʪʝʨʤʽʥʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ɼʘʥʠʡ ʬʘʢʪ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʪʝʤʧʝʨʘʪʫʨʥʽ ʨʝʞʠʤʠ ʈɽʍɺ (ï120ʦʉ; ï

120ʦʉ; ï120ʦʉ) ʽ (ï60ʦʉ; ï120ʦʉ; ï120ʦʉ) ʜʣʷ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʻ ʥʘʡʙʽʣʴʰ 

ʩʧʨʠʷʪʣʠʚʠʤʠ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʥʝʦʙʭʽʜʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚ ʢʨʦʚʽ ʛʦʨʤʦʥʽʚ 

ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ. 

ʋ ʣʶʜʠʥʠ ʢʦʨʪʠʢʦʩʪʝʨʦʥ ʻ ʤʘʣʦʘʢʪʠʚʥʠʤ ʛʣʶʢʦʢʦʨʪʠʢʦʾʜʥʠʤ ʛʦʨʤʦʥʦʤ 

ʢʦʨʠ ʥʘʜʥʠʨʢʦʚʠʭ ʟʘʣʦʟ. ʆʜʥʘʢ ʫ ʱʫʨʽʚ ʚʽʥ ʻ ʦʩʥʦʚʥʠʤ ʽ ʥʘʡʙʽʣʴʰ ʘʢʪʠʚʥʠʤ 

ʛʣʶʢʦʢʦʨʪʠʢʦʾʜʦʤ, ʧʦʜʽʙʥʠʤ ʜʦ ʢʦʨʪʠʟʦʣʫ ʫ ʣʶʜʠʥʠ. 

ɺʩʪʘʥʦʚʣʝʥʦ (ʪʘʙʣ. 4.1), ʱʦ ʧʽʩʣʷ 3-ʛʦ, 6-ʛʦ ̔ 9-ʛʦ ʩʝʘʥʩʫ ʈɽʍɺ ʚ ʨʝʞʠʤʽ (ï

120ʦʉ; ï120ʦʉ; ï120ʦʉ) ʫ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʤʘʣʘ ʤʽʩʮʝ ʪʝʥʜʝʥʮʽʷ ʜʦ ʜʦʩʪʦʚʽʨʥʦʛʦ 

ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʢʦʨʪʠʢʦʩʪʝʨʦʥʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʢʦʥʪʨʦʣʶ, 

ʷʢʘ ʟʙʝʨʽʛʘʣʘʩʷ ʽ ʫ ʚʽʜʜʘʣʝʥʽ ʪʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʴ (ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ ʧʽʩʣʷ 

9-ʛʦ ʚʧʣʠʚʫ). ɸʥʘʣʦʛʽʯʥʘ ʜʠʥʘʤʽʢʘ ʚʽʜʟʥʘʯʘʣʘʩʷ ʡ ʫ ʤʦʣʦʜʠʭ ʪʚʘʨʠʥ, ʷʢʠʭ 

ʦʭʦʣʦʜʞʫʚʘʣʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʝʞʠʤ (ï60ʦʉ; ï60ʦʉ; ï60ʦʉ). ʊʘʢʽ ʟʤʽʥʠ ʨʽʚʥʷ 

ʢʦʨʪʠʢʦʩʪʝʨʦʥʫ ʤʦʞʫʪʴ ʧʦʷʩʥʶʚʘʪʠʩʷ ʨʦʟʚʠʪʢʦʤ ʩʪʨʝʩ-ʨʝʘʢʮʽʾ ʛʦʨʤʦʥʘʣʴʥʦʾ 

ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʤʫ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʝʢʩʪʨʝʤʘʣʴʥʝ ʦʭʦʣʦʜʞʝʥʥʷ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ 9 ʧʨʦʮʝʜʫʨ ʈɽʍɺ ʚ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʽ (ï60ʦʉ; ï120ʦʉ; ï

120ʦʉ) ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʤ ʧʽʜʚʠʱʝʥʥʷʤ ʨʽʚʥʷ 

ʢʦʨʪʠʢʦʩʪʝʨʦʥʫ ʣʠʰʝ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ (ʧʽʩʣʷ 3-ʛʦ 

ʽ 6-ʛʦ ʩʝʘʥʩʫ ʈɽʍɺ), ʚ ʪʦʡ ʯʘʩ ʷʢ ʥʘ ʥʘʩʪʫʧʥʫ ʜʦʙʫ, ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ ʧʽʩʣʷ 
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ʦʭʦʣʦʜʞʝʥʥʷ ʡʦʛʦ ʢʦʥʮʝʥʪʨʘʮʽʷ ʟʥʠʞʫʚʘʣʘʩʷ ʽ ʧʨʘʢʪʠʯʥʦ ʚʽʜʧʦʚʽʜʘʣʘ ʧʦʢʘʟʥʠʢʘʤ 

ʢʦʥʪʨʦʣʶ. 

ʈʽʚʝʥʴ ʪʝʩʪʦʩʪʝʨʦʥʫ (ʊʩ) ʚ ʢʨʦʚʽ ʻ ʦʜʥʠʤ ʽʟ ʤʘʨʢʝʨʽʚ ʘʜʘʧʪʘʮʽʡʥʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ ʦʨʛʘʥʽʟʤʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʈɽʍɺ ʚ ʨʝʞʠʤʽ (ï120ʦʉ; ï120ʦʉ; ï120ʦʉ) ʽ 

(ï60ʦʉ; ï120ʦʉ; ï120ʦʉ) ʧʨʠʚʦʜʠʣʦ ʜʦ ʜʦʩʪʦʚʽʨʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʊʩ ʚ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʧʽʩʣʷ 3-ʛʦ, 6-ʛʦ, ʘ ʪʘʢʦʞ ʥʘ ʥʘʩʪʫʧʥʫ ʜʦʙʫ ʽ ʯʝʨʝʟ 

ʪʠʞʜʝʥʴ ʧʽʩʣʷ 9-ʛʦ ʩʝʘʥʩʫ ʦʭʦʣʦʜʞʝʥʥʷ ʟ ʧʦʜʘʣʴʰʦʶ ʥʦʨʤʘʣʽʟʘʮʽʻʶ ʡʦʛʦ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʯʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ ʦʩʪʘʥʥʴʦʛʦ ʭʦʣʦʜʦʚʦʛʦ ʚʧʣʠʚʫ (ʪʘʙʣ. 4.1). 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʨʝʞʠʤʫ ʈɽʍɺ (ï60ʦʉ; ï60ʦʉ; ï60ʦʉ) ʥʝ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʤʠ ʟʤʽʥʘʤʠ ʚʤʽʩʪʫ ʊʩ. ʂʦʣʠʚʘʥʥʷ ʨʽʚʥʷ ʝʩʪʨʘʜʽʦʣʫ ʚ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʤʦʣʦʜʠʭ ʪʚʘʨʠʥ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʝʞʠʤʽʚ ʈɽʍɺ 

(ʪʘʙʣ. 4.1) ʟʥʘʭʦʜʠʣʠʩʷ ʚ ʤʝʞʘʭ ʢʦʥʪʨʦʣʴʥʠʭ ʟʥʘʯʝʥʴ. 

ʄʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʈɽʍɺ ʫ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʚ ʦʧʠʩʘʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʨʝʞʠʤʘʭ ʽʩʪʦʪʥʦ ʧʽʜʚʠʱʫʻ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʘʥʜʨʦʛʝʥʽʚ, 

ʱʦ ʻ ʩʧʨʠʷʪʣʠʚʠʤ ʬʘʢʪʦʨʦʤ, ʦʩʢʽʣʴʢʠ ʨʽʚʝʥʴ ʊʩ ʭʘʨʘʢʪʝʨʠʟʫʻ ʘʥʘʙʦʣʽʯʥʽ ʝʬʝʢʪʠ ʚ 

ʢʣʽʪʠʥʥʽ, ʘ ʟʙʽʣʴʰʝʥʥʷ ʡʦʛʦ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʽʜʩʠʣʶʻ ʚ ʥʽʡ ʙʽʦʩʠʥʪʝʟ ʙʽʣʢʽʚ, ʚʧʣʠʚʘʻ 

ʥʘ ʦʙʤʽʥ ʣʽʧʽʜʽʚ, ʟʙʽʣʴʰʫʻ ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ ʪʢʘʥʠʥʘʤʠ, ʱʦ ʩʧʨʠʷʻ ʥʦʨʤʘʣʴʥʦʤʫ 

ʨʦʟʚʠʪʢʫ ʦʨʛʘʥʽʟʤʫ ʚ ʧʝʨʽʦʜ ʜʦʟʨʽʚʘʥʥʷ.  

ʉʪʘʨʽʥʥʷ ʦʨʛʘʥʽʟʤʫ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʨʦʛʨʝʩʠʚʥʠʤ ʟʥʠʞʝʥʥʷʤ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʩʝʢʨʝʮʽʾ ʩʪʘʪʝʚʠʭ ʩʪʝʨʦʾʜʽʚ ʽ ʪʠʨʝʦʾʜʥʠʭ ʛʦʨʤʦʥʽʚ, ʟʤʝʥʰʝʥʥʷʤ ʾʭ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʚ ʢʨʦʚʽ. ʇʨʠ ʮʴʦʤʫ ʟʤʽʩʪ ʘʣʴʜʦʩʪʝʨʦʥʫ ʽ ʢʦʨʪʠʢʦʩʪʝʨʦʥʫ ʽʩʪʦʪʥʦ ʥʝ 

ʟʤʽʥʶʻʪʴʩʷ. 

ɿ ʚʽʢʦʤ ʟʤʽʥʶʶʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʦʢʨʝʤʽ ʩʠʩʪʝʤʠ ʛʦʨʤʦʥʘʣʴʥʦʾ ʨʝʛʫʣʷʮʽʾ, ʘʣʝ ʽ 

ʤʽʞʝʥʜʦʢʨʠʥʥʽ ʟʚ'ʷʟʢʠ ʚ ʻʜʠʥʽʡ ʩʠʩʪʝʤʽ ʥʝʡʨʦʛʦʨʤʦʥʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʶ. 

ɿʤʽʥʶʻʪʴʩʷ ʚʧʣʠʚ ʢʘʪʝʭʦʣʘʤʽʥʽʚ ʥʘ ʛʽʧʦʪʘʣʘʤʫʩ ʽ ʛʽʧʦʬʽʟ, ʩʪʘʪʝʚʠʭ ʩʪʝʨʦʾʜʽʚ ʥʘ 

ʬʫʥʢʮʽʶ ʢʦʨʠ ʥʘʜʥʠʨʢʦʚʠʭ ʟʘʣʦʟ, ʛʦʨʤʦʥʽʚ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ ʥʘ ʦʙʤʽʥ 

ʢʘʪʝʭʦʣʘʤʽʥʽʚ. 

ʅʘʤʠ ʚʩʪʘʥʦʚʣʝʥʦ (ʪʘʙʣ. 4.2), ʱʦ ʫ ʩʪʘʨʠʭ ʽʥʪʘʢʪʥʠʭ ʱʫʨʽʚ ʚʤʽʩʪ ʪʠʨʝʦʾʜʥʠʭ 

ʛʦʨʤʦʥʽʚ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʽʩʪʦʪʥʦ ʟʥʠʞʫʚʘʚʩʷ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʦʣʦʜʠʤʠ. 
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ʊʘʙʣʠʮʷ 4.1 

ʈʽʚʝʥʴ ʛʦʨʤʦʥʽʚ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʤʦʣʦʜʠʭ ʪʚʘʨʠʥ ʜʦ ʽ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ ʈɽʍɺ 

ɻʨʫʧʘ 

ʪʚʘʨʠʥ 

ʊ3, 

ʥʤʦʣʴ/ʣ 

ʊ4, 

ʥʤʦʣʴ/ʣ 

ʊʩ, 

ʥʤʦʣʴ/ʣ 

ɽʩ, 

ʥʤʦʣʴ/ʣ 

ɼɻɽɸʉ, 

ʥʤʦʣʴ/ʣ 

ʂʦʨʪʠʢʦʩʪ., 

ʥʛ/ʤʣ 

ʂʦʥʪʨʦʣʴ 2,88±0,08 62,4±5,69 13,9±1,21 0,2±0 2,68±0,05 51,6±1,68 

ʈʝʞʠʤ ʈɽʍɺ (ï120ʦʉ; ï120ʦʉ; ï120ʦʉ) 

3 ʩʝʘʥʩʘ 1,9±0,48 58,6±4,28 46,4±3,35* 0,28±0,16 2,9±0,14 66,5±1,32* 

6 ʩʝʘʥʩʚ̔ 2,24±0,76 60±5,16 48,2±4,52* 0,32±0,07 2,86±0,12 63,2±2,15* 

9 ʩʝʘʥʩʚ̔ 1,3±0,1*  45,55±7,2* 50,4±6,58* 0,35±0,15 3,4±0,2* 73,5±5,1* 

ʪʠʞʜʝʥʴ 

ʧʽʩʣʷ ʈɽʍɺ 

1,35±0,15*  46,08±7,4* 54,3±3,8* 0,25±0,05 3,45±0,25* 71,2±1,25* 

ʤʽʩʷʮʴ  

ʧʽʩʣʷ ʈɽʍɺ 

2,83±0,07 55,20±4,87 15,77±1,03 0,2±0 2,67±0,07 62,37±1,49* 

ʈʝʞʠʤ ʈɽʍɺ (ï60ʦʉ; ï120ʦʉ; ï120ʦʉ) 

3 ʩʝʘʥʩʘ 1,9±0,31 59,60±3,20 54,43±7,63* 0,2±0 2,85±0,15 69,5±1,15* 

6 ʩʝʘʥʩʚ̔ 2,73±0,87 57,9±5,57 51,60±3,37* 0,3±0 2,7±0,05 69,1±5,65* 

9 ʩʝʘʥʩʚ̔ 2,07±0,39 61,8±4,57 45,97±6,73* 0,2±0 2,95±0,05* 57,95±2,15 

ʪʠʞʜʝʥʴ 

ʧʽʩʣʷ ʈɽʍɺ 

1,93±0,64 52,40±2,77 45,97±8,09* 0,27±0,03 3,00±0,12* 45,8± 4,79 

ʤʽʩʷʮʴ ʧʽʩʣʷ 

ʈɽʍɺ 

1,80±0,45 53,23±1,79 16,3±1,06 0,3±0,1 2,73±0,23 55,73±1,45 

ʈʝʞʠʤ ʈɽʍɺ (ï60ʦʉ; ï60ʦʉ; ï60ʦʉ) 

9 ʩʝʘʥʩʚ̔ 1,75±0,35 53,95±3,35 18,55±0,65 0,25±0,05 2,85±0,05 61,8±3,4* 

ʪʠʞʜʝʥʴ 

ʧʽʩʣʷ ʈɽʍɺ 

1,73±0,17 50,77±8,07 18,9±1,7 0,2±0 2,85±0,15 67,7±4,4* 

ʤʽʩʷʮʴ ʧʽʩʣʷ 

ʈɽʍɺ 

1,83±0,07 58,5±0,20 19,6±1,30 0,25±0,05 2,9±0,20 60,3±5,10* 

ʇʨʠʤʽʪʢʘ: *  ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʛʨʫʧʠ ʢʦʥʪʨʦʣʶ,  

ʨÒ0,05. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʈɽʍɺ ʚ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʨʝʞʠʤʘʭ (ï120ʦʉ; ï120ʦʉ; ï120ʦʉ) ʽ (ï

60ʦʉ; ï120ʦʉ; ï120ʦʉ) ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʩʪʠʤʫʣʷʮʽʾ ʬʫʥʢʮʽʾ ʪʠʨʝʦʾʜʥʦʾ ʩʠʩʪʝʤʠ. ʋ 
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ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʪʚʘʨʠʥ ʜʘʥʦʾ ʚʽʢʦʚʦʾ ʛʨʫʧʠ ʚʽʜʟʥʘʯʘʣʦʩʷ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ 

ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ ʪʨʠʡʦʜʪʠʨʦʥʽʥʫ ʽ ʪʠʨʦʢʩʠʥʫ. 

ʇʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʊ3 ʽ ʊ4 ʚʽʜʙʫʚʘʣʦʩʷ ʩʠʥʭʨʦʥʥʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ 

ʢʽʣʴʢʦʩʪʽ ʧʨʦʮʝʜʫʨ ʦʭʦʣʦʜʞʝʥʥʷ ʽ ʜʦʩʷʛʘʣʦ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʧʽʩʣʷ 9 ʩʝʘʥʩʽʚ 

ʈɽʍɺ (ʧʨʘʢʪʠʯʥʦ ʚ ʜʚʘ ʨʘʟʠ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʢʦʥʪʨʦʣʶ). ʋ ʚʽʜʜʘʣʝʥʽ ʪʝʨʤʽʥʠ 

ʩʧʦʩʪʝʨʝʞʝʥʴ (ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ ʧʽʩʣʷ ʭʦʣʦʜʦʚʠʭ ʚʧʣʠʚʽʚ) ʚʤʽʩʪ ʪʠʨʝʦʾʜʥʠʭ 

ʛʦʨʤʦʥʽʚ ʜʦʩʪʦʚʽʨʥʦ ʧʝʨʝʚʠʱʫʚʘʚ ʧʦʢʘʟʥʠʢʠ ʢʦʥʪʨʦʣʶ.  

ɸʥʘʣʦʛʽʯʥʘ ʜʠʥʘʤʽʢʘ ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ ʊ3 ʽ ʊ4 ʤʘʣʘ ʤʽʩʮʝ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ 

ʈɽʍɺ ʚ ʨʝʞʠʤʽ (ï60ʦʉ; ï60ʦʉ; ï60ʦʉ), ʦʜʥʘʢ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʘʥʦʛʦ ʨʝʞʠʤʫ 

ʦʭʦʣʦʜʞʝʥʥʷ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʦʨʤʦʥʽʚ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ ʙʫʣʦ ʤʝʥʰ 

ʚʠʨʘʞʝʥʦ. 

ʄʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʘʢʪʠʚʘʮʽʷ ʬʫʥʢʮʽʾ ʪʠʨʝʦʾʜʥʦʾ ʩʠʩʪʝʤʠ ʫ ʩʪʘʨʠʭ 

ʪʚʘʨʠʥ ʥʘ ʪʣʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʨʝʞʠʤʽʚ ʈɽʍɺ ʻ ʚʘʞʣʠʚʠʤ 

ʬʘʢʪʦʨʦʤ, ʩʧʨʷʤʦʚʘʥʠʤ ʥʘ ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦʛʦ 

ʝʥʝʨʛʦʫʪʚʦʨʝʥʥʷ ʚ ʢʣʽʪʠʥʘʭ. ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʦʩʥʦʚʥʠʤ ʤʝʭʘʥʽʟʤʦʤ ʧʽʜʪʨʠʤʢʠ 

ʥʦʨʤʘʣʴʥʦʛʦ ʨʽʚʥʷ ʪʠʨʝʦʾʜʥʠʭ ʛʦʨʤʦʥʽʚ ʚ ʩʪʘʨʽʶʯʦʤʫ ʦʨʛʘʥʽʟʤʽ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ 

ʭʦʣʦʜʦʚʽ ʚʧʣʠʚʠ ʩʣʫʞʠʪʴ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʠʩʥʶ ʚ ʢʣʽʪʠʥʘʭ. 

ʇʨʠ ʩʪʘʨʽʥʥʽ ʦʨʛʘʥʽʟʤʫ ʩʝʢʨʝʮʽʷ ʛʦʨʤʦʥʫ ɼɻɽɸʉ ʜʠʥʘʤʽʯʥʦ ʟʥʠʞʫʻʪʴʩʷ. 

ɻʦʩʪʨʽ ʽ ʭʨʦʥʽʯʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʩʪʨʝʩʦʚʽ ʚʧʣʠʚʠ ʧʨʠʩʢʦʨʶʶʪʴ ʧʨʦʮʝʩ ʟʤʝʥʰʝʥʥʷ 

ʡʦʛʦ ʧʨʦʜʫʢʮʽʾ ʟʘʣʦʟʘʤʠ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʜʠʩʙʘʣʘʥʩʫ ʮʠʨʢʫʣʶʶʯʠʭ ʛʦʨʤʦʥʽʚ ʽ 

ʪʠʤ ʩʘʤʠʤ ʜʦ ʧʦʨʫʰʝʥʥʷ ʨʝʛʫʣʷʮʽʾ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʘʪʘʙʦʣʽʯʥʦʛʦ ʽ ʘʥʘʙʦʣʽʯʥʦʛʦ 

ʚʝʢʪʦʨʽʚ ʦʙʤʽʥʫ. ʇʨʠ ʮʴʦʤʫ, ʥʘ ʜʫʤʢʫ ʙʘʛʘʪʴʦʭ ʜʦʩʣʽʜʥʠʢʽʚ, ʟ ʚʽʢʦʤ ʚʤʽʩʪ 

ʢʦʨʪʠʢʦʩʪʝʨʦʥʫ ʥʝʟʥʘʯʥʦ ʟʤʝʥʰʫʻʪʴʩʷ ʘʙʦ ʥʝ ʟʤʽʥʶʻʪʴʩʷ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʈɽʍɺ, ʧʨʠʯʦʤʫ ʫ ʚʩʽʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʨʝʞʠʤʘʭ (ʪʘʙʣ. 4.2), 

ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʜʦʩʪʦʚʽʨʥʠʤ ʧʽʜʚʠʱʝʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ɼɻɽɸʉ ʚ ʩʠʨʦʚʘʪʮʽ 

ʢʨʦʚʽ ʩʪʘʨʠʭ ʪʚʘʨʠʥ (ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ), ʷʢ ʧʽʩʣʷ 3-ʛʦ, 6-ʛʦ, 9-ʛʦ ʩʝʘʥʩʫ 

ʦʭʦʣʦʜʞʝʥʥʷ, ʪʘʢ ʽ ʚ ʚʽʜʜʘʣʝʥʽ ʪʝʨʤʽʥʠ ʜʦʩʣʽʜʞʝʥʴ (ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ ʧʽʩʣʷ 

ʦʩʪʘʥʥʴʦʾ ʧʨʦʮʝʜʫʨʠ ʈɽʍɺ). 
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ʅʘ ʮʴʦʤʫ ʪʣʽ ʚʽʜʟʥʘʯʘʣʘʩʷ ʜʠʥʘʤʽʢʘ ʜʦ ʟʤʝʥʰʝʥʥʷ ʨʽʚʥʷ ʢʦʨʪʠʢʦʩʪʝʨʦʥʫ 

ʧʽʩʣʷ 3, 6 ʽ 9-ʦʾ ʧʨʦʮʝʜʫʨʠ ʈɽʍɺ, ʘʣʝ ʚʞʝ ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ ʧʽʩʣʷ ʭʦʣʦʜʦʚʠʭ 

ʚʧʣʠʚʽʚ ʡʦʛʦ ʚʤʽʩʪ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʚʽʜʧʦʚʽʜʘʚ ʧʦʢʘʟʥʠʢʘʤ ʢʦʥʪʨʦʣʶ. 

ɺ ʥʘʰʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʩʪʘʥʦʚʣʝʥʦ (ʪʘʙʣ. 4.2), ʱʦ ʫ 

ʩʪʘʨʠʭ ʱʫʨʽʚ ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʪʘʪʝʚʠʭ ʩʪʝʨʦʾʜʽʚ, ʟʦʢʨʝʤʘ ʪʝʩʪʦʩʪʝʨʦʥʫ, ʟʥʠʞʫʚʘʣʘʩʷ 

ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʦʣʦʜʠʤʠ ʪʚʘʨʠʥʘʤʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʈɽʍɺ ʚ ʪʝʤʧʝʨʘʪʫʨʥʠʭ 

ʨʝʞʠʤʘʭ (ï120ʦʉ; ï120ʦʉ; ï120ʦʉ) ʽ (ï60ʦʉ; ï120ʦʉ; ï120ʦʉ) ʥʘʜʘʚʘʣʦ 

ʩʪʠʤʫʣʶʶʯʠʡ ʚʧʣʠʚ ʥʘ ʩʝʢʨʝʮʽʶ ʩʪʘʪʝʚʠʭ ʛʦʨʤʦʥʽʚ. ʊʘʢ ʥʘ ʥʘʩʪʫʧʥʫ ʜʦʙʫ ʧʽʩʣʷ 9 

ʩʝʘʥʩʽʚ ʦʭʦʣʦʜʞʝʥʥʷ ʨʽʚʝʥʴ ʊʩ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʜʦʩʪʦʚʽʨʥʦ 

ʟʙʽʣʴʰʫʚʘʚʩʷ ʱʦʜʦ ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ, ʧʨʠʯʦʤʫ ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ ʧʽʩʣʷ 

ʭʦʣʦʜʦʚʠʭ ʚʧʣʠʚʽʚ ʡʦʛʦ ʚʤʽʩʪ ʚ 3 ʨʘʟʠ ʧʝʨʝʚʠʱʫʚʘʚ ʢʦʥʪʨʦʣʴʥʽ ʟʥʘʯʝʥʥʷ.  

ɿʘʩʪʦʩʫʚʘʥʥʷ ʨʝʞʠʤʫ ʈɽʍɺ (ï60ʦʉ; ï60ʦʉ; ï60ʦʉ) ʪʘʢʦʞ ʩʧʨʠʷʣʦ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʤʫ ʧʽʜʚʠʱʝʥʥʶ ʢʦʥʮʝʥʪʨʘʮʽʾ ʊʩ, ʦʜʥʘʢ ʥʝ ʥʘʩʪʽʣʴʢʠ 

ʟʥʘʯʥʦʤʫ. ʇʨʠ ʮʴʦʤʫ ʨʽʚʝʥʴ ʝʩʪʨʘʜʽʦʣʫ ʜʦʩʪʦʚʽʨʥʦ ʥʝ ʟʤʽʥʶʚʘʚʩʷ. 

ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʊʩ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʩʪʘʨʠʭ ʪʚʘʨʠʥ ʥʘ ʪʣʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ ʨʠʪʤʽʯʥʦʛʦ ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ 

ʬʽʟʽʦʣʦʛʽʯʥʦ ʜʦʮʽʣʴʥʦ, ʦʩʢʽʣʴʢʠ ʩʪʘʪʝʚʽ ʛʦʨʤʦʥʠ ʚ ʩʪʘʨʽʶʯʦʤʫ 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 ʪʠʨʝʦʾʜʥʠʭ ʛʦʨʤʦʥʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʈɽʍɺ ʦʩʦʙʣʠʚʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʨʝʞʠʤʽʚ (ï120ʦʉ; ï

120ʦʉ; ï120ʦʉ) ʽ (ï60ʦʉ; ï120ʦʉ; ï120ʦʉ) ʩʪʚʦʨʶʚʘʣʦ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ 

ʚʽʜʥʦʚʣʝʥʥʷ ʛʦʨʤʦʥʩʠʥʪʝʟʫʶʯʦʾ ʟʜʘʪʥʦʩʪʽ ʱʠʪʦʧʦʜʽʙʥʦʾ ʽ ʩʪʘʪʝʚʠʭ ʟʘʣʦʟ ʩʪʘʨʠʭ 

ʱʫʨʽʚ. ʋ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʟʙʽʣʴʰʫʚʘʣʘʩʷ ʢʦʥʮʝʥʪʨʘʮʽʷ ʛʦʨʤʦʥʽʚ ʱʠʪʦʧʦʜʽʙʥʦʾ 

ʟʘʣʦʟʠ ʽ ʛʦʨʤʦʥʫ çʘʜʘʧʪʘʮʽʾè ɼɻɽɸʉ, ʘ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʢʦʨʪʠʢʦʩʪʝʨʦʥʫ ʥʘ ʨʽʟʥʠʭ 

ʝʪʘʧʘʭ ʈɽʍɺ (ʧʽʩʣʷ 3-ʛʦ, 6-ʛʦ ʽ 9-ʛʦ ʩʝʘʥʩʫ ʦʭʦʣʦʜʞʝʥʥʷ) ʤʦʞʝ ʧʦʷʩʥʶʚʘʪʠʩʷ 

ʢʦʤʧʝʥʩʘʪʦʨʥʦʶ ʨʝʘʢʮʽʻʶ ʥʘ ʟʨʦʩʪʘʥʥʷ ɼɻɽɸʉ.  

ʄʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʈɽʍɺ ʚ ʟʘʟʥʘʯʝʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ 

ʨʝʞʠʤʘʭ, ʩʧʨʠʷʻ ʟʤʽʥʽ ʯʫʪʣʠʚʦʩʪʽ ʦʨʛʘʥʽʚ ʤʽʰʝʥʝʡ ʜʦ ʨʝʛʫʣʷʪʦʨʥʦʾ ʜʽʾ ʛʦʨʤʦʥʽʚ, 
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ʪʠʤ ʩʘʤʠʤ ʽʩʪʦʪʥʦ ʧʽʜʚʠʱʫʶʯʠ ʘʢʪʠʚʥʽʩʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ ʩʪʘʨʽʶʯʦʛʦ 

ʦʨʛʘʥʽʟʤʫ, ʥʘʙʣʠʞʘʶʯʠ ʾʭ ʜʦ ʨʽʚʥʷ ʤʦʣʦʜʠʭ ʪʚʘʨʠʥ. 

ʊʘʙʣʠʮʷ 4.2 

ʈʽʚʝʥʴ ʛʦʨʤʦʥʽʚ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʩʪʘʨʠʭ ʪʚʘʨʠʥ ʜʦ ʽ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ ʈɽʍɺ 

ɻʨʫʧʘ 

ʪʚʘʨʠʥ 

ʊ3, 

ʥʤʦʣʴ/ʣ 

ʊ4, 

ʥʤʦʣʴ/ʣ 

ʊʩ, 

ʥʤʦʣʴ/ʣ 

ɽʩ, 

ʥʤʦʣʴ/ʣ 

ɼɻɽɸʉ, 

ʥʤʦʣʴ/ʣ 

ʂʦʨʪʠʢʦʩʪ., 

ʥʛ/ʤʣ 

ʂʦʥʪʨʦʣʴ 1,00±0 31,00±2,6 2,05±0,65 0,25±0,05 2,17±0,38 168,45±3,85 

ʈʝʞʠʤ ʈɽʍɺ (-120ʦʉ; -120ʦʉ; -120ʦʉ) 

3 ʩʝʘʥʩʘ 1,5±0,10* 51,55±1,85* 2,5±0,3 0,25±0,05 4,35±0,45* 158,20±1,00* 

6 ʩʝʘʥʩʚ̔ 1,45±0,15* 58,25±10,15* 2,1±0,4 0,2±0 4,30±0,60* 140,30±2,10* 

9 ʩʝʘʥʩʚ̔  1,9±0,20* 60,35±2,05* 4,05±0,4* 0,15±0,05 4,65±0,45* 131,00±7,00* 

ʪʠʞʜʝʥʴ 

ʧʽʩʣʷ ʈɽʍɺ 

1,4±0,20* 44,5±1,5* 7,1±0,8* 0,25±0,05 3,95±0,15* 173,00±3,00 

ʤʽʩʷʮʴ ʧʽʩʣʷ 

ʈɽʍɺ 

1,30±0,20* 47,00±5,30* 6,10±0,2* 0,20±0 4,05±0,15* 164,8±1,10 

ʈʝʞʠʤ ʈɽʍɺ (ï60ʦʉ; ï120ʦʉ; ï120ʦʉ) 

3 ʩʝʘʥʩʘ  1,55±0,1* 43,55±1,95* 2,4±0,3 0,25±0,05 3,85±0,35* 154±1,23* 

6 ʩʝʘʥʩʚ̔  1,43±0,15* 45,5±1,85* 2,6±0,4 0,15±0,03 4,2±0,4* 148±2,3* 

9 ʩʝʘʥʩʚ̔  1,88±0,18* 56,33±4,35* 3,13±0,67* 0,20±0 3,90±0,22* 156,4±7,58* 

ʪʠʞʜʝʥʴ 

ʧʽʩʣ ̫ʈɽʍɺ 

1,38±0,09* 53,70±3,86* 6,30±1,07* 0,15±0,03 3,98±0,10* 171,6±3,20 

ʤʽʩʷʮʴ ʧʽʩʣʷ 

ʈɽʍɺ 

1,30±0,09* 49,93±2,85* 6,65±1,04* 0,13±0,03 3,35±0,18* 176,53±4,05 

ʈʝʞʠʤ ʈɽʍɺ (ï60ʦʉ; ï60ʦʉ; ï60ʦʉ) 

9 ʩʝʘʥʩʚ̔  1,13±0,06* 46,50±2,87* 3.00±0,67* 0,18±0,03 4,35±0,26* 154,7±5,75* 

ʪʠʞʜʝʥʴ 

ʧʽʩʣʷ ʈɽʍɺ 

1,20±0,10* 48,55±1,95* 3,50±0,90* 0,20±0,00 4,00±0,10* 175,25±2,65 

ʤʽʩʷʮʴ ʧʽʩʣʷ 

ʈɽʍɺ 

1,15±0,05* 48,48±1,96* 4,45±0,39* 0,15±0,03 3,43±0,37* 170,53±7,68 

ʇʨʠʤʽʪʢʘ: *  ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʛʨʫʧʠ ʢʦʥʪʨʦʣʶ,  

ʨÒ0,05. 
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4.2. ʆʮʽʥʢʘ ʣʽʧʽʜʥʦʛʦ ʧʨʦʬʽʣʶ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ 

ʧʽʜ ʚʧʣʠʚʦʤ ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ ʨʠʪʤʽʯʥʦʛʦ ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ 

 

ʈʝʛʫʣʷʮʽʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʦʨʛʘʥʽʟʤʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʝʨʝʟ 

ʩʠʤʧʘʪʠʯʥʫ ʥʝʨʚʦʚʫ ʩʠʩʪʝʤʫ ʰʣʷʭʦʤ ʘʢʪʠʚʘʮʽʾ ʬʝʨʤʝʥʪʽʚ, ʷʢʽ ʢʘʪʘʣʽʟʫʶʪʴ ʣʽʧʦʣʽʟ 

[280, 281]. ʇʝʨʝʚʘʞʘʥʥʷ ʦʜʥʦʛʦ ʟ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʜʠʢʪʫʻʪʴʩʷ ʩʪʘʥʦʤ ʦʨʛʘʥʽʟʤʫ ʽ 

ʥʝʦʙʭʽʜʥʽʩʪʶ ʡʦʛʦ ʘʜʘʧʪʘʮʽʾ ʧʨʠ ʧʦʨʫʰʝʥʥʽ ʛʦʤʝʦʩʪʘʟʫ [266, 279]. ɿʤʽʥʠ ʚʤʽʩʪʫ 

ʣʽʧʽʜʽʚ ʜʦʟʚʦʣʷʶʪʴ ʦʮʽʥʠʪʠ ʜʽʷʣʴʥʽʩʪʴ ʚʽʜʧʦʚʽʜʥʠʭ ʨʝʛʫʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤ ʽ ʾʭ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚ ʢʦʞʥʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ ʚʠʧʘʜʢʫ. 

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 [315]. ɿʛʽʜʥʦ 

ʟʽ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʜʘʥʠʤʠ ʧʦʨʫʰʝʥʥʷ ʣʽʧʽʜʥʦʛʦ ʦʙʤʽʥʫ ʫ ʣʶʜʝʡ ʟ ʩʝʨʮʝʚʦ-

ʩʫʜʠʥʥʦʶ ʧʘʪʦʣʦʛʽʻʶ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚ 40ï85% ʚʠʧʘʜʢʽʚ [266, 278]. 

ʇʨʠ ʪʨʠʚʘʣʽʡ ʜʽʾ ʥʘ ʦʨʛʘʥʽʟʤ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʠʥʠʢʘʻ ʛʦʩʪʨʠʡ 

ʭʦʣʦʜʦʚʠʡ ʩʪʨʝʩ, ʷʢʠʡ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʠʥʠʢʥʝʥʥʷʤ ʛʽʧʦʢʩʽʾ, ʚʠʩʥʘʞʝʥʥʷʤ 

ʨʝʟʝʨʚʽʚ ʚʫʛʣʝʚʦʜʽʚ, ʤʦʙʽʣʽʟʘʮʽʻʶ ʪʨʠʛʣʽʮʝʨʠʜʽʚ ʟ ʞʠʨʦʚʠʭ ʜʝʧʦ ʽ ʷʢ ʥʘʩʣʽʜʦʢ 

ʨʦʟʚʠʪʢʦʤ ʛʽʧʝʨʣʽʧʽʜʝʤʽʾ. ɺʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʢʣʶʯʝʥʥʷ ʟ ʚʫʛʣʝʚʦʜʥʦʛʦ ʥʘ ʣʽʧʽʜʥʠʡ 

ʪʠʧ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʢʣʽʪʠʥʠ. 

ɺʩʪʘʥʦʚʣʝʥʦ (ʪʘʙʣ. 4.3), ʱʦ ʚʠʢʦʨʠʩʪʘʥʥ ̫ʈɽʍɺ ʚ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʨʝʞʠʤʘʭ 

(ï120ʦʉ; ï120ʦʉ; ï120ʦʉ), (ï60ʦʉ; ï120ʦʉ; ï120ʦʉ) ʽ (ï60ʦʉ; ï60ʦʉ; ï60ʦʉ) 

ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʟʤʽʥ ʣʽʧʽʜʥʦʛʦ ʩʢʣʘʜʫ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʤʦʣʦʜʠʭ ʱʫʨʽʚ. 

ʊʘʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʞʠʤʫ ʈɽʍɺ (ï120ʦʉ; ï120ʦʉ; ï120ʦʉ) 

ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʜʦʩʪʦʚʽʨʥʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʨʽʚʥʷ ɿʍ, ʊɻ, ʍʉʃʇʅʑ ʽ ʚʽʜʧʦʚʽʜʥʦ 

ʂɸ ʧʽʩʣʷ 3-ʦʾ, 6-ʦʾ ʽ 9-ʦʾ ʧʨʦʮʝʜʫʨʠ ʦʭʦʣʦʜʞʝʥʥʷ (ʪʘʙʣ. 4.3).  

ʈʦʟʚʠʪʦʢ ʛʽʧʝʨʣʽʧʽʜʝʤʽʾ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʭʦʣʦʜʦʚʽ ʚʧʣʠʚʠ ʤʦʞʣʠʚʦ 

ʦʙʫʤʦʚʣʝʥʠʡ ʢʦʤʧʝʥʩʘʪʦʨʥʦʶ ʨʝʘʢʮʽʻʶ ʦʨʛʘʥʽʟʤʫ ʤʦʣʦʜʠʭ ʪʚʘʨʠʥ, ʱʦ ʧʦʚ'ʷʟʘʥʘ 

ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ ʜʦʜʘʪʢʦʚʦʛʦ ʝʥʝʨʛʦʫʪʚʦʨʝʥʥʷ ʚ ʢʣʽʪʠʥʘʭ ʟʘ ʨʘʭʫʥʦʢ ʣʽʧʽʜʽʚ. ʋ 

ʚʽʜʜʘʣʝʥʽ ʪʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʴ (ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ ʧʽʩʣʷ ʈɽʍɺ) ʚʤʽʩʪ ʜʘʥʠʭ 
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ʬʨʘʢʮʽʡ ʣʽʧʽʜʽʚ ʟʥʠʞʫʚʘʚʩʷ ʽ ʚʽʜʧʦʚʽʜʘʚ ʧʦʢʘʟʥʠʢʘʤ ʢʦʥʪʨʦʣʶ. ʇʨʠ ʮʴʦʤʫ ʨʽʚʝʥʴ 

ʍʉʃʇɺʑ, ʍʉʃʇɼʅʑ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʝ 

ʟʤʽʥʶʚʘʚʩʷ. 

ʊʘʙʣʠʮʷ 4.3 

ʃʽʧʽʜʥʠʡ ʧʨʦʬʽʣʴ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʜʦ ʽ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ ʈɽʍɺ  

ɻʨʫʧʘ 

ʪʚʘʨʠʥ 

ɿʍ 

ʤʤʦʣʴ/ʣ 

ʍʉʃʇɺʑ 

ʤʤʦʣʴ/ʣ 

ʊɻ 

ʤʤʦʣʴ/ʣ 

ʍʉʃʇʅʑ 

ʤʤʦʣʴ/ʣ 

ʍʉʃʇɼʅʑ 

ʤʤʦʣʴ/ʣ 

ʂɸ 

 

ʂʦʥʪʨʦʣʴ 4,41±0,29 1,77±0,11 0,64±0,02 2,34±0,21 0,3±0,01 1,49±0,09 

ʈʝʞʠʤ ʈɽʍɺ (-120ʦʉ; -120ʦʉ; -120ʦʉ) 

3 ʩʝʘʥʩʘ  5,95±0,16* 1,45±0,08 1,25±0,22* 3,88±0,34* 0,45±0,06 3,25±0,32* 

6 ʩʝʘʥʩʚ̔  6,12±1,2* 1,32±0,12 1,3±0,24* 4,22±0,25* 0,35±0,1 3,43±0,4* 

9 ʩʝʘʥʩʚ̔  6,75±0,13* 1,21±0,19 1,22±0,29* 4,98±0,20* 0,49±0,13 3,83±0,35* 

ʪʠʞʜʝʥʴ 

ʧʽʩʣʷ ʈɽʍɺ 

4,19±1,71 1,35±0,10 0,78±0,09 2,48±1,59 0,36±0,05 1,77±1,06 

ʤʽʩʷʮʴ ʧʽʩʣʷ 

ʈɽʍɺ 

3,68±0,18 1,14±0,02 0,66±0,02 1,38±0,14 0,3±0,01 1,09±0,35 

ʈʝʞʠʤ ʈɽʍɺ (ï60ʦʉ; ï120ʦʉ; ï120ʦʉ) 

3 ʩʝʘʥʩʘ  5,36±1,43 1,52±0,20 0,70±0,02 2,51±1,31 0,32±0,01 2,16±0,82 

6 ʩʝʘʥʩʚ̔  6,68±1,31* 1,55±0,26 0,89±0,07* 4,69±1,09* 0,38±0,03 2,98±0,67* 

9 ʩʝʘʥʩʚ̔  4,15±1,06 1,25±0,05 0,80±0,03 2,55±1,07 0,35±0,01 1,93±0,83 

ʪʠʞʜʝʥʴ 

ʧʽʩʣʷ ʈɽʍɺ 

3,91±0,31 1,40±0,16 0,82±0,17 2,13±0,08 0,38±0,08 1,79±0,09 

ʤʽʩʷʮʴ ʧʽʩʣʷ 

ʈɽʍɺ 

4,13±0,76 1,66±0,05 0,81±0,05 2,07±0,77 0,40±0,03 1,51±0,51 

ʈʝʞʠʤ ʈɽʍɺ (-60ʦʉ; -60ʦʉ; -60ʦʉ) 

9 ʩʝʘʥʩʚ̔  5,38±0,38 1,71±0,21 0,82±0,09 3,26±0,26 0,37±0,03 2,34±0,66 

ʪʠʞʜʝʥʴ 

ʧʽʩʣʷ ʈɽʍɺ 

3,21±0,39 1,96±0,11 0,71±0,03 2,23±0,49 0,33±0,02 1,65±0,29 

ʤʽʩʷʮʴ ʧʽʩʣʷ 

ʈɽʍɺ 

3,91±0,16 1,18±0,02 0,74±0,02 2,29±0,15 0,34±0,01 1,89±0,3 

ʇʨʠʤʽʪʢʘ: *  ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʛʨʫʧʠ ʢʦʥʪʨʦʣʶ, ʨÒ0,05. 
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ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʝʞʠʤʫ ʈɽʍɺ (ï60ʦʉ; ï120ʦʉ; ï120ʦʉ) ʥʘʜʘʚʘʣʦ ʙʽʣʴʰ 

«ʤ'ʷʢʠʡè ʚʧʣʠʚ ʥʘ ʣʽʧʽʜʥʠʡ ʧʨʦʬʽʣʴ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʤʦʣʦʜʠʭ ʱʫʨʽʚ. ʉʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʝ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ɿʍ, ʊɻ, ʍʉʃʇʅʑ ʽ ʂɸ ʤʘʣʦ ʤʽʩʮʝ ʪʽʣʴʢʠ ʧʽʩʣʷ 

6 ʩʝʘʥʩʽʚ ʈɽʍɺ (ʪʘʙʣ. 4.3). ʅʘ ʥʘʩʪʫʧʥʫ ʜʦʙʫ, ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ ʧʽʩʣʷ 

ʦʩʪʘʥʥʴʦʾ ʧʨʦʮʝʜʫʨʠ ʦʭʦʣʦʜʞʝʥʥʷ ʧʦʢʘʟʥʠʢʠ ʣʽʧʽʜʦʛʨʘʤʤʠ ʚʽʜʧʦʚʽʜʘʣʠ 

ʢʦʥʪʨʦʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤ. 

ʄʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʈɽʍɺ ʚ ʜʘʥʦʤʫ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ 

ʨʝʞʠʤʽ ʥʝ ʚʠʢʣʠʢʘʻ ʚʠʨʘʞʝʥʠʭ ʩʪʨʝʩʦʚʠʭ ʨʝʘʢʮʽʡ ʦʨʛʘʥʽʟʤʫ ʤʦʣʦʜʠʭ ʪʚʘʨʠʥ ʫ 

ʚʠʛʣʷʜʽ ʛʽʧʝʨʣʽʧʽʜʝʤʽʾ.  

ʇʨʦʚʝʜʝʥʥʷ 9 ʧʨʦʮʝʜʫʨ ʈɽʍɺ ʚ ʨʝʞʠʤʽ (ï60ʦʉ; ï60ʦʉ; ï60ʦʉ) ʧʨʘʢʪʠʯʥʦ ʥʝ 

ʚʧʣʠʚʘʣʦ ʥʘ ʨʽʚʝʥʴ ʣʽʧʽʜʽʚ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʤʦʣʦʜʠʭ ʱʫʨʽʚ.   

ʊʘʢʠʤ ʯʠʥʦʤ, ʈɽʍɺ ʧʦ-ʨʽʟʥʦʤʫ ʟʤʽʥʶʶʪʴ ʣʽʧʽʜʥʠʡ ʧʨʦʬʽʣʴ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ 

ʤʦʣʦʜʠʭ ʪʚʘʨʠʥ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʽ ʢʽʣʴʢʦʩʪʽ ʚʧʣʠʚʽʚ. 

ʈʝʞʠʤ (ï120ʦʉ; ï120ʦʉ; ï120ʦʉ) ʜʦʩʠʪʴ çʘʛʨʝʩʠʚʥʠʡè ʷʢ ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʘʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʪʘʢ ʽ ʫ ʚʽʜʜʘʣʝʥʽ ʪʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʦʩʢʽʣʴʢʠ ʚʠʢʣʠʢʘʻ ʩʪʨʝʩʦʚʫ 

ʛʽʧʝʨʣʽʧʽʜʝʤʽʶ ʟ ʧʦʜʘʣʴʰʠʤ ʟʥʠʞʝʥʥʷʤ ʨʽʚʥʷ ʘʪʝʨʦʛʝʥʥʠʭ ʬʨʘʢʮʽʡ ʣʽʧʽʜʽʚ. ʅʘ 

ʮʴʦʤʫ ʪʣʽ ʨʝʞʠʤ (ï60ʦʉ; ï120ʦʉ; ï120ʦʉ) ʥʘʜʘʻ ʙʽʣʴʰ çʤ'ʷʢʫè ʜʽʶ ʥʘ ʣʽʧʽʜʥʠʡ 

ʧʨʦʬʽʣʴ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ, ʦʩʢʽʣʴʢʠ ʥʝ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʠʨʘʞʝʥʦʶ ʩʪʨʝʩʦʚʦʶ 

ʨʝʘʢʮʽʻʶ ʦʨʛʘʥʽʟʤʫ ʫ ʚʠʛʣʷʜʽ ʛʽʧʝʨʣʽʧʽʜʝʤʽʾ. 

ɿ ʚʽʢʦʤ ʚʤʽʩʪ ʣʽʧʽʜʽʚ ʽ ʾʭ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚ ʦʨʛʘʥʽʟʤʽ ʟʤʽʥʶʻʪʴʩʷ. ɺ ʧʨʦʮʝʩʽ 

ʩʪʘʨʽʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫʧʦʚʽʣʴʥʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ, ʥʘʢʦʧʠʯʝʥʥʷ ʞʠʨʽʚ ʚ 

ʦʨʛʘʥʘʭ ʽ ʪʢʘʥʠʥʘʭ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ɿʍ ʽ ʊɻ. ʋ ʥʘʰʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʩʪʘʨʠʭ ʽʥʪʘʢʪʥʠʭ ʱʫʨʽʚ ʨʽʚʝʥʴ ɿʍ, ʍʉʃʇʅʑ ʽ 

ʂɸ ʽʩʪʦʪʥʦ ʧʽʜʚʠʱʫʚʘʚʩʷ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʦʣʦʜʠʤʠ. 

ʄʠ ʧʨʠʧʫʩʪʠʣʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʈɽʍɺ ʟʜʘʪʥʝ ʧʨʠʚʝʩʪʠ ʜʦ ʥʦʨʤʘʣʽʟʘʮʽʾ 

ʣʽʧʽʜʥʦʛʦ ʧʨʦʬʽʣʶ ʫ ʩʪʘʨʠʭ ʪʚʘʨʠʥ, ʩʪʫʧʽʥʴ ʷʢʦʾ ʤʦʞʝ ʟʘʣʝʞʘʪʠ ʚʽʜ ʦʙʨʘʥʦʛʦ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʦʭʦʣʦʜʞʝʥʥʷ. 

ʊʘʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʈɽʍɺ ʚ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʽ (ï120ʦʉ; ï120ʦʉ; ï120ʦʉ) 

(ʪʘʙʣ. 4.4) ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʟʥʠʞʝʥʥʷʤ ʚʤʽʩʪʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ɿʍ, ʊɻ ʽ 
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ʧʨʘʢʪʠʯʥʦ ʚʩʽʭ ʬʨʘʢʮʽʡ ʣʽʧʦʧʨʦʪʝʾʥʽʚ, ʷʢ ʧʽʩʣʷ 3-ʛʦ, 6-ʛʦ ʽ 9-ʛʦ ʩʝʘʥʩʫ, ʪʘʢ ʽ ʯʝʨʝʟ 

ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ ʧʽʩʣʷ ʦʩʪʘʥʥʴʦʾ ʧʨʦʮʝʜʫʨʠ ʦʭʦʣʦʜʞʝʥʥʷ. ʆʜʥʘʢ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʢʦʨʠʩʥʠʭ ʬʨʘʢʮʽʡ ʣʽʧʽʜʽʚ ʽ ʘʪʝʨʦʛʝʥʥʠʭ ʙʫʣʦ ʥʝʦʜʥʦʟʥʘʯʥʦ, ʦʩʢʽʣʴʢʠ ʨʽʚʝʥʴ 

ʍʉʃʇɺʑ (çʢʦʨʠʩʥʦʛʦè ʭʦʣʝʩʪʝʨʠʥʫ) ʪʘʢʦʞ ʟʤʝʥʰʫʚʘʚʩʷ. ʊʘʢʽ ʟʤʽʥʠ 

ʣʽʧʽʜʦʛʨʘʤʤʠ ʫ ʩʪʘʨʠʭ ʱʫʨʽʚ ʤʦʞʫʪʴ ʩʚʽʜʯʠʪʠ ʧʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʧʽʜʽʚ ʷʢ 

ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ, ʘ ʦʩʢʽʣʴʢʠ ʟ ʚʽʢʦʤ ʧʝʯʽʥʢʘ ʚ ʤʝʥʰʽʡ ʤʽʨʽ ʙʝʨʝ ʫʯʘʩʪʴ ʚ ʟʘʛʘʣʴʥʦʤʫ 

ʤʝʪʘʙʦʣʽʟʤʽ, ʪʦ ʽ ʪʨʘʥʩʧʦʨʪʥʘ ʨʦʣʴ ʍʉʃʇɺʑ ʪʘʢʦʞ ʟʥʠʞʫʻʪʴʩʷ. 

ʋ ʩʪʘʨʠʭ ʪʚʘʨʠʥ, ʷʢʽ ʦʭʦʣʦʜʞʫʚʘʣʠʩʷ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʨʝʞʠʤʫ (ï60ʦʉ; ï120ʦʉ; ï120ʦʉ) (ʪʘʙʣ. 4.4), ʨʽʚʝʥʴ ɿʍ, ʍʉʃʇʅʑ ʽ ʂɸ ʚ ʩʠʨʦʚʘʪʮʽ 

ʢʨʦʚʽ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʟʥʠʞʫʚʘʚʩʷ ʱʦʜʦ ʧʦʢʘʟʥʠʢʽʚ ʢʦʥʪʨʦʣʶ ʚ ʫʩʽ ʪʝʨʤʽʥʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ (ʧʽʩʣʷ 3-ʛʦ, 6-ʛʦ, 9-ʛʦ ʩʝʘʥʩʫ, ʘ ʪʘʢʦʞ ʯʝʨʝʟ 

ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ ʧʽʩʣʷ ʦʩʪʘʥʥʴʦʾ ʧʨʦʮʝʜʫʨʠ ʈɽʍɺ). ʇʨʠ ʮʴʦʤʫ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʨʝʞʠʤʫ, ʚʤʽʩʪ ʊɻ ʪʘ ʍʉʃʇɺʑ ʜʦʩʪʦʚʽʨʥʦ ʥʝ ʟʤʽʥʶʚʘʚʩʷ. 

ʄʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʈɽʍɺ ʚ ʜʘʥʦʤʫ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ 

ʨʝʞʠʤʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʘʢʪʠʚʽʟʘʮʽʾ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʧʝʯʽʥʮʽ, ʦʩʢʽʣʴʢʠ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʨʠʩʥʠʭ ʬʨʘʢʮʽʡ ʣʽʧʽʜʽʚ ʽ ʘʪʝʨʦʛʝʥʥʠʭ ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ 

ʥʦʨʤʦʣʽʧʽʜʝʤʽʾ, ʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʣʽʧʽʜʽʚ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʽ ʾʭ ʙʘʣʘʥʩ ʧʨʘʢʪʠʯʥʦ 

ʚʽʜʧʦʚʽʜʘʣʠ ʧʦʢʘʟʥʠʢʘʤ ʤʦʣʦʜʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʚʘʨʠʥ. 

ʇ̔ ʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʞʠʤʫ ʈɽʍɺ (ï60ʦʉ; ï60ʦʉ; ï60ʦʉ) ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ 

ʩʪʘʨʠʭ ʱʫʨʽʚ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ɿʍ, ʊɻ ʽ 

ʍʉʃʇʅʑ ʚ ʫʩʽ ʪʝʨʤʽʥʠ ʜʦʩʣʽʜʞʝʥʴ (ʪʘʙʣ. 4.4). ʅʘ ʮʴʦʤʫ ʪʣʽ ʪʘʢʦʞ ʚʽʜʟʥʘʯʘʣʦʩʷ 

ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʍʉʃʇɺʑ (çʢʦʨʠʩʥʦʛʦè ʭʦʣʝʩʪʝʨʠʥʫ), ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʂɸ 

ʟʘʣʠʰʘʚʩʷ ʧʽʜʚʠʱʝʥʠʤ.  

ʄʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʦʧʠʩʘʥʠʡ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ ʟʘ 

ʭʘʨʘʢʪʝʨʦʤ ʟʤʽʥ ʣʽʧʽʜʥʦʛʦ ʧʨʦʬʽʣʶ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʤʦʞʥʘ 

ʧʦʨʽʚʥʷʪʠ ʟ ʨʝʞʠʤʦʤ (ï120ʦʉ; ï120ʦʉ; ï120ʦʉ), ʦʩʢʽʣʴʢʠ ʜʘʥʽ ʣʽʧʽʜʦʛʨʘʤʤʠ 

ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʧʽʜʽʚ ʷʢ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ ʧʨʠ ʦʭʦʣʦʜʞʝʥʥʽ, ʙʝʟ 

ʘʢʪʠʚʘʮʽʾ ʧʝʯʽʥʢʦʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ. 
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ʊʘʙʣʠʮʷ 4.4 

ʃʽʧʽʜʥʠʡ ʧʨʦʬʽʣʴ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʜʦ ʽ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ ʈɽʍɺ  

ɻʨʫʧʘ ʪʚʘʨʠʥ ɿʍ 

ʤʤʦʣʴ/ʣ 

ʍʉʃʇɺʑ 

ʤʤʦʣʴ/ʣ 

ʊɻ 

ʤʤʦʣʴ/ʣ 

ʍʉʃʇʅʑ 

ʤʤʦʣʴ/ʣ 

ʍʉʃʇɼʅʑ 

ʤʤʦʣʴ/ʣ 

ʂɸ 

 

ʂʦʥʪʨʦʣʴ 6,56±0,66 1,46±0,01 0,70±0,07 4,79±0,63 0,32±0,03 3,51±0,47 

ʈʝʞʠʤ ʈɽʍɺ (ï120ʦʉ; ï120ʦʉ; ï120ʦʉ) 

3ʩʝʘʥʩʘ  2,98±0,02* 0,93±0,02* 0,53±0,01* 1,71±0,08* 0,34±0,01 1,49±0,06* 

6 ʩʝʘʥʩʚ̔  3,30±0,10* 0,67±0,04* 0,57±0,04* 2,37±0,15* 0,26±0,01 1,20±0,4* 

9 ʩʝʘʥʩʚ̔  3,08±0,12* 1,00±0,05* 0,44±0,08* 1,88±0,03* 0,20±0,04 1,69±0,09* 

ʪʠʞʜʝʥʴ 

ʧʽʩʣʷ ʈɽʍɺ 

3,10±0,10* 0,82±0* 0,57±0,03* 1,64±0,09*  0,26±0,01 1,15±0,06* 

ʤʽʩʷʮʴ ʧʽʩʣʷ 

ʈɽʍɺ 

3,65±0,05* 0,98±0,04* 0,58±0,04* 2,40±0,10* 0,26±0,02 2,18±0,21 

ʈʝʞʠʤ ʈɽʍɺ (ï60ʦʉ; ï120ʦʉ; ï120ʦʉ) 

3ʩʝʘʥʩʘ  3,95±0,18* 1,43±0,05 0,68±0,05 2,5±0,4* 0,33±0,07 1,81±0,4* 

6 ʩʝʘʥʩʚ̔  3,54±0,3* 1,31±0,12 0,57±0,09 2,18±0,38* 0,28±0,05 1,44±0,34* 

9 ʩʝʘʥʩʚ̔  3,79±0,25* 1,23±0,14 0,64±0,04 2,26±0,34* 0,29±0,02 1,73±0,47* 

ʪʠʞʜʝʥʴ 

ʧʽʩʣʷ ʈɽʍɺ 

2,51±0,10* 1,21±0,08 0,51±0,08 1,46±0,13* 0,24±0,03 1,61±0,28* 

ʤʽʩʷʮʴ ʧʽʩʣʷ 

ʈɽʍɺ 

3,27±0,16* 1,24±0,09 0,69±0,02 2,01±0,22* 0,32±0,01 1,92±0,39* 

ʈʝʞʠʤ ʈɽʍɺ (ï60ʦʉ; ï60ʦʉ; ï60ʦʉ) 

9 ʩʝʘʥʩʚ̔  2,36±0,08* 0,69±0,18* 0,54±0,05* 1,37±0,16* 0,30±0,02 2,17±0,79 

ʪʠʞʜʝʥʴ 

ʧʽʩʣʷ ʈɽʍɺ 

3,17±0,09* 0,81±0,06* 0,58±0,02* 2,09±0,14* 0,27±0,01 2,31±0,33 

ʤʽʩʷʮʴ ʧʽʩʣʷ 

ʈɽʍɺ 

3,16±0,13* 0,9±0,23* 0,56±0,04* 1,81±0,29* 0,26±0,02 2,82±0,61 

ʇʨʠʤʽʪʢʘ: *  ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʛʨʫʧʠ ʢʦʥʪʨʦʣʶ,  

ʨÒ0,05. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʧʨʦʚʝʜʝʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʪʝʤʧʝʨʘʪʫʨʥʽ ʨʝʞʠʤʠ ʈɽʍɺ (ï120ʦʉ; ï120ʦʉ; ï120ʦʉ) ʽ (ï60ʦʉ; ï120ʦʉ; ï

120ʦʉ) ʻ ʥʘʡʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʠʤʠ ʜʣʷ ʪʠʨʝʦʾʜʥʦʾ ʪʘ ʩʪʘʪʝʚʦʾ ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʤʫ 
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ʤʦʣʦʜʠʭ ʪʚʘʨʠʥ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʨʝʞʠʤʦʤ (ï60ʦʉ; ï60ʦʉ; ï60ʦʉ). ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʈɽʍɺ ʚ ʦʧʠʩʘʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʨʝʞʠʤʘʭ ʩʧʨʠʷʻ ʧʽʜʪʨʠʤʮʽ ʥʝʦʙʭʽʜʥʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʚ ʢʨʦʚʽ ʛʦʨʤʦʥʽʚ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ, ʟʙʽʣʴʰʫʻ ʬʫʥʢʮʽʦʥʘʣʴʥʫ 

ʘʢʪʠʚʥʽʩʪʴ ʘʥʜʨʦʛʝʥʽʚ, ʱʦ ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʦʨʛʘʥʽʟʤʫ ʚ 

ʧʝʨʽʦʜ ʜʦʟʨʽʚʘʥʥʷ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʈɽʍɺ ʦʩʦʙʣʠʚʦ ʚ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʨʝʞʠʤʘʭ (ï120ʦʉ; ï120ʦʉ; ï

120ʦʉ) ʽ (ï60ʦʉ; ï120ʦʉ; ï120ʦʉ) ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʚʽʜʥʦʚʣʝʥʥʷ ʛʦʨʤʦʥʩʠʥʪʝʟʫʶʯʦʾ 

ʟʜʘʪʥʦʩʪʽ ʱʠʪʦʧʦʜʽʙʥʦʾ ʽ ʩʪʘʪʝʚʠʭ ʟʘʣʦʟ, ʪʠʤ ʩʘʤʠʤ ʽʩʪʦʪʥʦ ʧʽʜʚʠʱʫʶʯʠ 

ʘʢʪʠʚʥʽʩʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ ʩʪʘʨʽʶʯʦʛʦ ʦʨʛʘʥʽʟʤʫ, ʥʘʙʣʠʞʘʶʯʠ ʾʭ ʜʦ ʨʽʚʥʷ 

ʤʦʣʦʜʠʭ ʪʚʘʨʠʥ. 

ʇʦʢʘʟʘʥʦ, ʱʦ ʈɽʍɺ ʧʦ-ʨʽʟʥʦʤʫ ʚʧʣʠʚʘʶʪʴ ʥʘ ʣʽʧʽʜʥʠʡ ʧʨʦʬʽʣʴ ʩʠʨʦʚʘʪʢʠ 

ʢʨʦʚʽ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʽ ʢʽʣʴʢʦʩʪʽ 

ʚʧʣʠʚʽʚ. ʋ ʤʦʣʦʜʠʭ ʪʚʘʨʠʥ ʨʝʞʠʤ (ï120ʦʉ; ï120ʦʉ; ï120ʦʉ) ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʘʭ 

ʚʠʢʣʠʢʘʻ ʛʽʧʝʨʣʽʧʽʜʝʤʽʶ ʟ ʧʦʜʘʣʴʰʠʤ ʟʥʠʞʝʥʥʷʤ ʨʽʚʥʷ ʘʪʝʨʦʛʝʥʥʠʭ ʬʨʘʢʮʽʡ 

ʣʽʧʽʜʽʚ. ʅʘ ʮʴʦʤʫ ʪʣʽ ʨʝʞʠʤ (ï60ʦʉ; ï120ʦʉ; ï120ʦʉ) ʥʘʜʘʻ ʙʽʣʴʰ çʤ'ʷʢʫè ʜʽʶ ʥʘ 

ʣʽʧʽʜʥʠʡ ʧʨʦʬʽʣʴ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ, ʦʩʢʽʣʴʢʠ ʥʝ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʠʨʘʞʝʥʦʶ 

ʩʪʨʝʩʦʚʦʶ ʨʝʘʢʮʽʻʶ ʦʨʛʘʥʽʟʤʫ ʫ ʚʠʛʣʷʜʽ ʛʽʧʝʨʣʽʧʽʜʝʤʽʾ. ʋ ʩʪʘʨʠʭ ʪʚʘʨʠʥ ʪʽʣʴʢʠ 

ʨʝʞʠʤ ʦʭʦʣʦʜʞʝʥʥʷ (ï60ʦʉ; ï120ʦʉ; ï120ʦʉ) ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʦʨʤʘʣʽʟʘʮʽʾ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʨʠʩʥʠʭ ʬʨʘʢʮʽʡ ʣʽʧʽʜʽʚ ʽ ʘʪʝʨʦʛʝʥʥʠʭ (ʥʦʨʤʦʣʽʧʽʜʝʤʽʷ), ʘ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʣʽʧʽʜʽʚ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʽ ʾʭ ʙʘʣʘʥʩ ʧʨʘʢʪʠʯʥʦ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʧʦʢʘʟʥʠʢʘʤ ʤʦʣʦʜʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʚʘʨʠʥ. 

ʄʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ ʈɽʍɺ (ï60ʦʉ; ï120ʦʉ; ï

120ʦʉ) ʻ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʠʤ ʜʣʷ ʩʪʘʨʠʭ ʪʚʘʨʠʥ, ʪʘʢ ʷʢ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʴ ʚʽʜʥʦʚʣʝʥʥʷʤ ʛʦʨʤʦʥʩʠʥʪʝʟʫʶʯʦʾ ʟʜʘʪʥʦʩʪʽ ʱʠʪʦʧʦʜʽʙʥʦʾ ʽ 

ʩʪʘʪʝʚʠʭ ʟʘʣʦʟ, ʘ ʪʘʢʦʞ ʘʢʪʠʚʘʮʽʻʶ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʧʝʯʽʥʮʽ ʽ ʜʦʩʷʛʥʝʥʥʷʤ 

ʥʦʨʤʦʣʽʧʽʜʝʤʽʾ. 

 

ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʨʦʟʜʽʣʫ 4 ʦʧʫʙʣʽʢʦʚʘʥʽ ʨʦʙʦʪʠ [349, 350, 351]. 
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ʈʆɿɼɯʃ 5 

 

ɺʇʃʀɺ ʈɯɿʅʀʍ ʈɽɾʀʄɯɺ ʈʀʊʄɯʏʅʆɻʆ ɽʂʉʊʈɽʄɸʃʔʅʆɻʆ 

ʆʍʆʃʆɼɾɽʅʅʗ ʅɸ ɯʅʊɽʅʉʀɺʅɯʉʊʔ ʇʈʆʎɽʉɯɺ ʇɽʈɽʂʀʉʅʆɻʆ 

ʆʂʀʉʃɽʅʅʗ ʃɯʇɯɼɯɺ ɺ ʊʂɸʅʀʅɸʍ ɻʆʃʆɺʅʆɻʆ ʄʆɿʂʋ ʄʆʃʆɼʀʍ ɯ 

ʉʊɸʈʀʍ ʑʋʈɯɺ  

 

ɻʦʤʝʦʩʪʘʟ ʘʙʦ ʩʪʘʣʽʩʪʴ ʦʩʥʦʚʥʠʭ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʬʫʥʢʮʽʡ ʦʨʛʘʥʽʟʤʫ ʚʢʣʶʯʘʻ 

ʤʝʭʘʥʽʟʤʠ ʘʜʘʧʪʘʮʽʾ ʪʘ ʢʦʦʨʜʠʥʘʮʽʾ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʻʜʥʽʩʪʴ ʦʨʛʘʥʽʟʤʫ ʥʝ ʪʽʣʴʢʠ ʚ ʥʦʨʤʽ, ʘʣʝ ʽ ʧʨʠ ʟʤʽʥʣʠʚʠʭ ʫʤʦʚʘʭ ʡʦʛʦ ʽʩʥʫʚʘʥʥʷ. 

ʎʷ ʩʪʘʙʽʣʴʥʘ ʩʠʩʪʝʤʘ ʟʜʽʡʩʥʶʻ ʘʢʪʠʚʥʠʡ ʧʦʰʫʢ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʪʘʥʫ 

ʦʨʛʘʥʽʟʤʫ, ʱʦ ʚʠʨʘʞʘʻʪʴʩʷ ʚ ʘʜʘʧʪʘʮʽʾ, ʢʦʪʨʘ ʨʝʛʫʣʶʻʪʴʩʷ ʜʝʢʽʣʴʢʦʤʘ 

ʚʟʘʻʤʦʜʽʶʯʠʤʠ ʤʽʞ ʩʦʙʦʶ ʢʝʨʫʶʯʠʤʠ ʩʠʩʪʝʤʘʤʠ. 

ʆʜʥʽʻʶ ʟ ʩʠʩʪʝʤ, ʷʢʘ ʘʢʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʛʦʤʝʦʩʪʘʟ, ʻ ʥʝʬʝʨʤʝʥʪʘʪʠʚʥʝ 

ʧʝʨʝʢʠʩʥʝ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ (ʇʆʃ), ʱʦ ʚʠʩʪʫʧʘʻ ʷʢ ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʤʦʜʠʬʽʢʘʪʦʨ ʽ 

ʚʘʞʣʠʚʠʡ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʨʝʛʫʣʷʪʦʨ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʬʫʥʢʮʽʾ ʢʣʽʪʠʥ [352, 

353]. ɺʽʣʴʥʦʨʘʜʠʢʘʣʴʥʝ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ ʚ ʢʣʽʪʠʥʘʭ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʫʪʚʦʨʝʥʥʷʤ 

ʘʢʪʠʚʥʠʭ ʬʦʨʤ ʢʠʩʥʶ, ʥʝʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ, ʛʠʜʨʦʧʝʨʦʢʩʠʜʽʚ, ʘʣʴʜʝʛʽʜʽʚ, 

ʢʝʪʦʥʽʚ ʽ ʪʦʨʢʘʻʪʴʩʷ ʙʘʛʘʪʴʦʭ ʩʪʦʨʽʥ ʧʨʦʮʝʩʽʚ ʨʦʟʚʠʪʢʫ ʩʪʘʨʽʥʥʷ ʽ ʟʘʛʠʙʝʣʽ 

ʦʨʛʘʥʽʟʤʫ ʪʚʘʨʠʥ ʽ ʣʶʜʠʥʠ. ɹʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʽʜʚʠʱʝʥʘ ʢʽʣʴʢʽʩʪʴ ʘʢʪʠʚʥʠʭ 

ʬʦʨʤ ʢʠʩʥʶ ʚʝʜʝ ʜʦ ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʜʝʩʪʨʫʢʮʽʾ ʢʣʽʪʠʥʥʠʭ ʤʝʤʙʨʘʥ ʽ 

ʟʘʛʠʙʝʣʽ ʢʣʽʪʠʥ [354, 355, 356, 357, 358, 359]. 

ʇʨʠ ʮʴʦʤʫ ʢʣʽʪʠʥʠ ʦʨʛʘʥʽʟʤʫ ʤʘʶʪʴ ʫ ʩʚʦʻʤʫ ʨʦʟʧʦʨʷʜʞʝʥʥʽ ʝʬʝʢʪʠʚʥʠʡ 

«ʥʘʙʦʨ» ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʟʘʭʠʩʥʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʷʢʽ ʧʨʦʪʠʜʽʶʪʴ ʘʢʪʠʚʘʮʽʾ ʇʆʃ. ʋ 

ʩʪʘʥʽ, ʢʦʣʠ ʤʝʭʘʥʽʟʤʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ ʝʬʝʢʪʠʚʥʦ ʬʫʥʢʮʽʦʥʫʶʪʴ, 

ʧʦʢʘʟʥʠʢʦʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʇʆʃ ʻ ʰʚʠʜʢʽʩʪʴ ʚʠʪʨʘʯʘʥʥʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ 

ʨʝʟʝʨʚʽʚ. ʆʪʞʝ, ʚʠʟʥʘʯʘʪʠ ʩʪʫʧʽʥʴ ʧʦʨʫʰʝʥʥʷ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʤʦʞʥʘ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʦʙʣʽʢʫ ʢʦʤʧʦʥʝʥʪʽʚ ʦʢʠʩʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ ʚ ʾʭ ʚʟʘʻʤʦʜʽʾ ï ʩʪʘʥ 

ʦʢʩʠʜʘʥʪʥʦïʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʨʽʚʥʦʚʘʛʠ. 
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ɯʥʪʝʥʩʠʬʽʢʘʮʽʷ ʇʆʃ ʽ ʟʥʠʞʝʥʥʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʥʘʡʯʘʩʪʽʰʝ 

ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʚ ʷʢʦʩʪʽ ʥʘʡʙʽʣʴʰ ʟʘʛʘʣʴʥʠʭ ʧʨʠʯʠʥ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʚ 

ʢʣʽʪʠʥʘʭ, ʱʦ ʤʦʞʝ ʧʦʩʠʣʶʚʘʪʠ ʢʣʽʪʠʥʥʠʡ ʘʧʦʧʪʦʟ, ʙʨʘʪʠ ʫʯʘʩʪʴ ʫ ʨʦʟʚʠʪʢʫ 

ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ (ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʽʥʩʫʣʴʪʫ ʪʘ ʽʥʬʘʨʢʪʫ). ʋ ʤʦʟʢʫ 

ʚʩʪʘʥʦʚʣʝʥʘ ʟʚʦʨʦʪʥʘ ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʩʪʫʧʝʥʝʤ ʧʦʩʪʘʯʘʥʥʷ ʤʦʟʢʫ ʢʠʩʥʝʤ ʽ ʟʤʽʩʪʦʤ 

ʣʽʧʦʧʝʨʝʢʠʩʝʡ [360, 361]. 

ʆʩʦʙʣʠʚʠʡ ʽʥʪʝʨʝʩ ʜʦ ʇʆʃ ʽ ʩʠʩʪʝʤ, ʡʦʛʦ ʢʦʥʪʨʦʣʶʶʯʠʭ, ʚʠʢʣʠʢʘʥʠʡ 

ʦʜʥʽʻʶ ʟ ʽʩʥʫʶʯʠʭ ʪʝʦʨʽʡ ʩʪʘʨʽʥʥʷ ʦʨʛʘʥʽʟʤʫ, ʟʛʽʜʥʦ ʟ ʷʢʦʶ ʟʙʽʣʴʰʝʥʥʷ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʦʮʝʩʽʚ ʇʆʃ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʚ ʷʢʦʩʪʽ ʦʩʥʦʚʥʦʾ ʧʨʠʯʠʥʠ 

ʧʦʰʢʦʜʞʝʥʥʷ ʤʝʤʙʨʘʥ ʽ ʟʘʛʠʙʝʣʽ ʢʣʽʪʠʥ [362]. ʋ ʣʽʪʥʴʦʤʫ ʚʽʮʽ ʢʣʽʪʠʥʠ ʦʨʛʘʥʽʟʤʫ 

ʤʝʥʰ ʝʬʝʢʪʠʚʥʦ ʧʨʦʪʠʜʽʶʪʴ ʘʢʪʠʚʘʮʽʾ ʇʆʃ, ʱʦ ʧʦʚ'ʷʟʘʥʦ, ʚʦʯʝʚʠʜʴ, ʟ 

ʧʨʠʛʥʽʯʝʥʥʷʤ ʘʢʪʠʚʥʦʩʪʽ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ.  

ɻʦʣʦʚʥʠʡ ʤʦʟʦʢ ʦʩʦʙʣʠʚʦ ʯʫʪʣʠʚʠʡ ʜʦ ʚʽʣʴʥʦʨʘʜʠʢʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ, 

ʦʩʢʽʣʴʢʠ ʤʽʩʪʠʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʩʫʙʩʪʨʘʪʫ ʜʣʷ ʘʢʪʠʚʘʮʽʾ ʇʆʃ ʽ ʥʠʟʴʢʫ ʢʽʣʴʢʽʩʪʴ 

ʚʽʪʘʤʽʥʫ ɸ, ʢʘʪʘʣʘʟʠ ʽ ʮʝʨʫʣʦʧʣʘʟʤʽʥʫ, ʱʦ ʻ ʧʨʠʨʦʜʥʠʤʠ ʘʥʪʠʦʢʩʠʜʘʥʪʘʤʠ [363]. 

ʐʚʠʜʢʽʩʪʴ ʦʢʠʩʣʝʥʥʷ ʩʠʩʪʝʤʦʶ Fe2+ï ʘʩʢʦʨʙʘʪ ʚ ʛʦʤʦʛʝʥʘʪʽ ʪʢʘʥʠʥ ʤʦʟʢʫ ʟʥʘʯʥʦ 

ʙʽʣʴʰʝ, ʥʽʞ ʫ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʘʭ, ʽ ʷʢ ʥʘʩʣʽʜʦʢ ʟʤʽʩʪ ʤʘʣʦʥʦʚʦʛʦ ʜʽʘʣʴʜʝʛʽʜʫ 

(ʄɼɸ) ʜʦʩʷʛʘʻ ʚʠʩʦʢʠʭ ʟʥʘʯʝʥʴ [364]. 

ʋ ʩʪʘʨʽʶʯʦʤʫ ʦʨʛʘʥʽʟʤʽ, ʷʢ ʧʨʘʚʠʣʦ, ʧʨʠʜʫʰʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʇʆʃ 

ʣʽʤʽʪʫʻʪʴʩʷ ʟʥʠʞʝʥʥʷʤ ʘʢʪʠʚʥʦʩʪʽ ʮʝʥʪʨʘʣʴʥʠʭ ʩʪʨʝʩïʩʠʩʪʝʤ, ʜʦ ʷʢʠʭ ʚʽʜʥʦʩʠʪʴʩʷ 

ɻɸʄʂïʝʨʛʽʯʥʘ ʛʘʣʴʤʽʚʥʘ ʩʠʩʪʝʤʘ, ʱʦ ʚʦʣʦʜʽʻ ʷʢ ʧʨʝï, ʪʘʢ ʽ ʧʦʩʪʩʠʥʘʧʪʠʯʥʦʶ 

ʛʘʣʴʤʽʚʥʦʶ ʜʽʻʶ. ʄʝʪʘʙʦʣʽʪ ʮʽʻʾ ʩʠʩʪʝʤʠ ï ʛʘʤʤʘïʦʢʩʠʤʘʩʣʷʥʘ ʢʠʩʣʦʪʘ ï ʚ 

ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚʘʭ, ʚʧʣʠʚʘʶʯʠ ʥʘ ʮʝʥʪʨʠ ʨʝʛʫʣʷʮʽʾ ʚʝʛʝʪʘʪʠʚʥʦʾ ʥʝʨʚʦʚʦʾ ʪʘ 

ʝʥʜʦʢʨʠʥʥʦʾ ʩʠʩʪʝʤ, ʟʜʘʪʥʘ ʽʩʪʦʪʥʦ ʦʙʤʝʞʫʚʘʪʠ ʧʨʦʜʫʢʮʽʶ ʩʪʨʝʩïʨʝʘʣʽʟʫʶʯʠʭ 

ʩʠʩʪʝʤ. ɿ ʦʛʣʷʜʫ ʥʘ ʟʜʘʪʥʽʩʪʴ ɻɸʄʂ ʧʨʦʥʠʢʘʪʠ ʯʝʨʝʟ ʛʝʤʘʪʦʝʥʮʝʬʘʣʽʯʥʠʡ ʙʘʨ'ʻʨ, 

ʾʾ ʚʣʘʩʪʠʚʦʩʪʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʘʢʪʠʚʘʮʽʾ ʇʆʃ [365] ʽ, 

ʪʘʢʠʤ ʯʠʥʦʤ, ʟʤʝʥʰʠʪʠ ʩʪʫʧʽʥʴ ʥʝʙʝʟʧʝʢʠ ʧʦʰʢʦʜʞʝʥʥʷ ʦʨʛʘʥʽʚ ʽ ʟʘʛʠʙʝʣʽ 

ʢʣʽʪʠʥ, ʘ ʚ ʢʽʥʮʝʚʦʤʫ ʨʘʭʫʥʢʫ, ʟʙʽʣʴʰʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʚʠʞʠʚʘʥʥʷ ʦʨʛʘʥʽʟʤʫ ʚ 

ʫʤʦʚʘʭ ʚʠʩʥʘʞʝʥʥʷ. 
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ʆʩʦʙʣʠʚʘ ʥʝʙʝʟʧʝʢʘ ʨʦʟʚʠʪʢʫ ʦʢʩʠʜʘʥʪʥʦʛʦ ʩʪʨʝʩʫ ʚ ʎʅʉ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʟʥʘʯʥʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʦʢʠʩʣʶʚʘʣʴʥʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʚ ʛʦʣʦʚʥʦʤʫ ʤʦʟʢʫ, ʦʩʢʽʣʴʢʠ 

ʤʦʟʦʢ ʤʽʩʪʠʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʣʽʧʽʜʽʚ (ʜʦ 50% ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ). ʊʢʘʥʠʥʠ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʤʘʶʪʴ ʧʽʜʚʠʱʝʥʫ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʜʽʾ ʢʠʩʥʝʚʠʭ ʨʘʜʠʢʘʣʽʚ ʯʝʨʝʟ 

ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʥʝʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʽ ʢʘʪʝʭʦʣʘʤʽʥʽʚ ʚ ʤʝʤʙʨʘʥʘʭ 

ʛʝʤʘʪʦʝʥʮʝʬʘʣʽʯʥʦʛʦ ʙʘʨ'ʻʨʫ ʪʘ ʢʣʽʪʠʥʥʠʭ ʤʝʤʙʨʘʥʘʭ. 

ʋʪʚʦʨʝʥʠʡ ʚ ʧʨʦʮʝʩʽ ʇʆʃ ʤʘʣʦʥʦʚʠʡ ʘʣʴʜʝʛʽʜ  ʻ ʤʫʪʘʛʝʥʦʤ ʽ ʤʘʻ ʚʠʨʘʞʝʥʫ 

ʮʠʪʦʪʦʢʩʠʯʥʽʩʪʴ [360, 361]. ʄʦʜʠʬʽʢʫʶʯʠʡ ʝʬʝʢʪ ʚʪʦʨʠʥʥʠʭ ʪʘ ʪʨʝʪʠʥʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ʇʆʃ ʨʝʘʣʽʟʫʻʪʴʩʷ ʚʘʟʦʢʦʥʩʪʨʠʢʮʽʻʶ ʘʨʪʝʨʽʦʣ ʽ ʧʽʜʚʠʱʝʥʥʷʤ ʟʘʛʘʣʴʥʦʛʦ 

ʧʝʨʠʬʝʨʠʯʥʦʛʦ ʦʧʦʨʫ [367]. 

ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʰʣʷʭʦʤ ʜʣʷ ʥʦʨʤʘʣʽʟʘʮʽʾ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʦʨʛʘʥʽʟʤʫ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʨʝʞʠʤʽʚ 

ʈɽʍɺ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʡʦʛʦ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʪʘ ʚʽʢʦʚʠʭ  ʦʩʦʙʣʠʚʦʩʪʝʡ. ʊʘʢʠʡ ʧʽʜʭʽʜ 

ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʠʤ ʜʣʷ ʢʦʨʝʢʮʽʾ ʧʦʨʫʰʝʥʴ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ 

ʩʪʘʨʽʶʯʦʛʦ ʦʨʛʘʥʽʟʤʫ, ʢʦʣʠ ʨʽʚʝʥʴ ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ ʨʝʘʢʮʽʡ ʩʪʘʻ ʚʝʣʴʤʠ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ. 

ʈɽʍɺ ʤʦʞʫʪʴ ʽʥʜʫʢʫʚʘʪʠ ʚ ʦʨʛʘʥʽʟʤʽ ʩʠʩʪʝʤʫ ʇʆʃ, ʟʤʽʥʶʶʯʠ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʨʦʦʢʩʠʜʘʥʪʥʦïʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʨʽʚʥʦʚʘʛʠ, ʟʙʽʣʴʰʫʶʯʠ ʢʽʣʴʢʽʩʪʴ 

ʘʢʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʇʆʃ, ʷʢʽ, ʚʠʩʪʫʧʘʶʯʠ ʷʢ ʬʘʢʪʦʨ ʥʝʙʣʘʛʦʧʦʣʫʯʯʷ, ʟ ʽʥʰʦʛʦ 

ʙʦʢʫ, ʟʘʧʫʩʢʘʶʪʴ ʣʘʥʮʶʛ ʨʝʘʢʮʽʡ ʚ ʦʨʛʘʥʽʟʤʽ, ʱʦ ʬʦʨʤʫʶʪʴ ʟʘʛʘʣʴʥʫ ʘʜʘʧʪʘʮʽʡʥʫ 

ʨʝʘʢʮʽʶ. 

ʊʦʤʫ ʥʘ ʥʘʩʪʫʧʥʦʤʫ ʝʪʘʧʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘʤʠ ʙʫʣʦ 

ʚʠʚʯʝʥʦ ʚʧʣʠʚ ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ ʨʠʪʤʽʯʥʦʛʦ ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʥʘ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʦʮʝʩʽʚ ʇʆʃ ʚ ʪʢʘʥʠʥʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʱʫʨʽʚ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ 

ʛʨʫʧ. 

ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʧʦʢʘʟʘʣʠ, ʱʦ ʫ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʥʘ ʥʘʩʪʫʧʥʫ ʜʦʙʫ 

ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 9 ʩʝʘʥʩʽʚ ʈɽʍɺ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʽ (ï120ʦʉ; ï120ʦʉ; 

ï120ʦʉ) ʨʽʚʝʥʴ ʄɼɸ ʚ ʪʢʘʥʠʥʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʟʥʘʯʫʱʝ ʥʝ ʟʤʽʥʶʚʘʚʩʷ ʥʽ ʚ 
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ʦʜʥʽʡ ʟ ʪʨʴʦʭ ʜʦʩʣʽʜʞʝʥʠʭ ʨʝʘʢʮʽʷʭ ʇʆʃ (ʚʠʭʽʜʥʽʡ, ʽʥʜʫʢʦʚʘʥʽʡ ʪʘ ʩʧʦʥʪʘʥʥʽʡ) 

(ʨʠʩ. 5.1).  

ʇʨʠ ʮʴʦʤʫ ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ ʧʽʩʣʷ ʦʩʪʘʥʥʴʦʾ ʧʨʦʮʝʜʫʨʠ ʦʭʦʣʦʜʞʝʥʥʷ 

(ʨʠʩ. 5.1) ʚʤʽʩʪ ʄɼɸ ʚ ʪʢʘʥʠʥʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʤʦʣʦʜʠʭ ʪʚʘʨʠʥ ʫ ʚʠʭʽʜʥʽʡ 

ʨʝʘʢʮʽʾ ʇʆʃ ʟʥʘʯʫʱʝ ʟʥʠʞʫʚʘʚʩʷ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʦʢʘʟʥʠʢʽʚ ʢʦʥʪʨʦʣʶ (ʚ 3,5 

ʨʘʟʠ). 

ʋ ʧʨʠʩʫʪʥʦʩʪʽ ʧʨʦʦʢʩʠʜʘʥʪʽʚ (ʩʦʣʽ ʄʦʨʘ ʪʘ ʘʩʢʦʨʙʽʥʦʚʦʾ ʢʠʩʣʦʪʠ) 

(ʽʥʜʫʢʦʚʘʥʝ ʇʆʃ) ʽ ʚ ʾʭ ʚʽʜʩʫʪʥʦʩʪʽ (ʩʧʦʥʪʘʥʥʝ ʇʆʃ) ʧʨʦʮʝʩ ʇʆʃ ʚ ʤʦʟʢʦʚʽʡ 

ʪʢʘʥʠʥʽ ʱʫʨʽʚ ʪʘʢʦʞ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʩʪʘʪʠʩʪʠʯʥʦ ʥʠʞʯʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʄɼɸ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʠʤʠ ʪʚʘʨʠʥʘʤʠ. ʈʽʚʝʥʴ ʄɼɸ ʟʥʠʞʫʚʘʚʩʷ  ʚ 1,1 ʽ 1,4 ʨʘʟʠ ʫ 

ʽʥʜʫʢʦʚʘʥʽʡ ʪʘ ʚ 1,2 ʽ 1,5 ʨʘʟʠ ʫ ʩʧʦʥʪʘʥʥʽʡ ʨʝʘʢʮʽʷʭ ʇʆʃ. 

 

ʈʠʩ. 5.1. ʈʽʚʝʥʴ ʄɼɸ ʚ ʪʢʘʥʠʥʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʥʘ 

ʥʘʩʪʫʧʥʫ ʜʦʙʫ, ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ ʧʽʩʣʷ 9 ʩʝʘʥʩʽʚ ʈɽʍɺ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ (ï

120Áʉ; ï120Áʉ; ï120Áʉ). 

ʇʨʠʤʽʪʢʘ: * ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʢʦʥʪʨʦʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

(pÒ0,05). 

ʉʭʦʞʘ ʜʠʥʘʤʽʢʘ ʟʤʽʥ ʚʤʽʩʪʫ ʄɼɸ ʚ ʪʢʘʥʠʥʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʤʦʣʦʜʠʭ 

ʱʫʨʽʚ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʥʘʤʠ ʥʘ ʪʣʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʈɽʍɺ ʚ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʽ 
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(ï60ʦʉ; ï120ʦʉ; ï120ʦʉ) (ʨʠʩ. 5.2). ʄʘʣʦ ʤʽʩʮʝ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʟʤʝʥʰʝʥʥʷ 

ʨʽʚʥʷ ʄɼɸ ʚ ʫʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʝʘʢʮʽʷʭ ʇʆʃ (ʚʠʭʽʜʥʘ, ʽʥʜʫʢʦʚʘʥʘ ʪʘ 

ʩʧʦʥʪʘʥʥʘ). ʇʨʦʪʝ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʛʦ ʨʝʞʠʤʫ ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ 

ʧʽʩʣʷ ʦʩʪʘʥʥʴʦʾ ʧʨʦʮʝʜʫʨʠ ʦʭʦʣʦʜʞʝʥʥʷ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʠʤʠ ʪʚʘʨʠʥʘʤʠ, 

ʚʤʽʩʪ ʄɼɸ ʚ ʪʢʘʥʠʥʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʟʤʝʥʰʫʚʘʚʩʷ ʚ 2,5 ʽ 3,5 ʨʘʟʠ ʫ ʚʠʭʽʜʥʽʡ, ʚ 

1,4 ʽ 1,6 ʨʘʟʠ ʫ ʽʥʜʫʢʦʚʘʥʽʡ ʪʘ ʚ 1,5 ʽ 2 ʨʘʟʠ ʫ ʩʧʦʥʪʘʥʥʽʡ ʨʝʘʢʮʽʷʭ ʇʆʃ (ʨʠʩ. 5.2). 

 

ʈʠʩ. 5.2. ʈʽʚʝʥʴ ʄɼɸ ʚ ʪʢʘʥʠʥʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʥʘ 

ʥʘʩʪʫʧʥʫ ʜʦʙʫ, ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ ʧʽʩʣʷ 9 ʩʝʘʥʩʽʚ ʈɽʍɺ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ (ï

60Áʉ; ï120Áʉ; ï120Áʉ). 

ʇʨʠʤʽʪʢʘ: * ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʢʦʥʪʨʦʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

(pÒ0,05). 

ɿʘʩʪʦʩʫʚʘʥʥʷ 9 ʩʝʘʥʩʽʚ ʈɽʍɺ ʚ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʽ (ï60Áʉ; ï60Áʉ; ï

60Áʉ) ʥʝ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʴ ʟʥʘʯʫʱʠʤʠ ʟʤʽʥʘʤʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʦʮʝʩʽʚ ʇʆʃ ʚ 

ʪʢʘʥʠʥʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʤʦʣʦʜʠʭ ʱʫʨʽʚ (ʨʠʩ. 5.3). ʈʽʚʝʥʴ ʄɼɸ ʫ ʚʠʭʽʜʥʽʡ, 

ʽʥʜʫʢʦʚʘʥʽʡ ʪʘ ʩʧʦʥʪʘʥʥʽʡ ʨʝʘʢʮʽʷʭ ʇʆʃ ʧʨʘʢʪʠʯʥʦ ʚʽʜʧʦʚʽʜʘʚ ʧʦʢʘʟʥʠʢʘʤ 

ʢʦʥʪʨʦʣʶ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʪʝʤʧʝʨʘʪʫʨʥʽ 

ʨʝʞʠʤʠ ʈɽʍɺ (ï120ʦʉ; ï120ʦʉ; ï120ʦʉ) ʽ (ï60ʦʉ; ï120ʦʉ; ï120ʦʉ) ʻ ʥʘʡʙʽʣʴʰ 
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ʩʧʨʠʷʪʣʠʚʠʤʠ ʜʣʷ ʤʦʣʦʜʠʭ ʪʚʘʨʠʥ ʦʩʢʽʣʴʢʠ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʨʝʞʠʤʫ (ï60ʦʉ; ï60ʦʉ; 

ï60ʦʉ) ʧʨʦʷʚʣʷʶʪʴ ʚʠʨʘʞʝʥʽ ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʘʢʪʠʚʽʟʫʶʯʠ ʩʠʩʪʝʤʫ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ, ʷʢʘ ʩʪʨʠʤʫʻ ʥʘʜʤʽʨʥʠʡ ʧʨʦʷʚ ʧʨʦʦʢʩʠʜʘʥʪʥʠʭ 

ʬʘʢʪʦʨʽʚ. 

 

ʈʠʩ. 5.3. ʈʽʚʝʥʴ ʄɼɸ ʚ ʪʢʘʥʠʥʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʥʘ 

ʥʘʩʪʫʧʥʫ ʜʦʙʫ, ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ ʧʽʩʣʷ 9 ʩʝʘʥʩʽʚ ʈɽʍɺ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ (ï

60Áʉ; ï60Áʉ; ï60Áʉ). 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʛʨʫʧʽ ʩʪʘʨʠʭ ʽʥʪʘʢʪʥʠʭ ʱʫʨʽʚ ʚʤʽʩʪ ʄɼɸ ʚ ʪʢʘʥʠʥʘʭ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʟʙʽʣʴʰʫʚʘʚʩʷ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʦʣʦʜʠʤʠ (ʨʠʩ. 5.4), ʱʦ ʩʚʽʜʯʠʣʦ 

ʧʨʦ ʽʥʪʝʥʩʠʬʽʢʘʮʽʶ ʧʨʦʮʝʩʽʚ ʇʆʃ. 

ɺʠʷʚʣʝʥʘ ʥʘʤʠ ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ ʧʨʦʮʝʩʽʚ ʇʆʃ (ʟʘ ʨʽʚʥʝʤ ʄɼɸ) ʚ ʪʢʘʥʠʥʘʭ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʩʪʘʨʠʭ ʪʚʘʨʠʥ (ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʦʣʦʜʠʤʠ) ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ 

ʟʥʠʞʝʥʥʷ ʚ ʥʠʭ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ ʟʘʭʠʩʪʫ. ʇʦʜʽʙʥʽ ʟʤʽʥʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʇʆʃ ʤʦʞʫʪʴ ʙʫʪʠ ʦʜʥʠʤ ʟ ʯʠʥʥʠʢʽʚ ʫʰʢʦʜʞʝʥʥʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʽ ʩʧʨʠʯʠʥʷʪʠ 

ʧʦʨʫʰʝʥʥʷ ʤʦʟʢʦʚʦʛʦ ʢʨʦʚʦʦʙʽʛʫ ʽ ʨʽʟʥʠʭ ʣʘʥʦʢ ʤʝʪʘʙʦʣʽʟʤʫ ʥʝʨʚʦʚʦʾ ʪʢʘʥʠʥʠ, 

ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʨʷʜʦʤ ʨʦʙʽʪ [368, 369].  

ʂʨʽʤ ʪʦʛʦ, ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʦʜʥʫ ʟ ʽʩʥʫʶʯʠʭ ʪʝʦʨʽʡ ʩʪʘʨʽʥʥʷ 

ʦʨʛʘʥʽʟʤʫ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʷʢʦʾ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʄɼɸ, ʷʢ ʦʜʥʦʛʦ ʟ ʧʨʦʜʫʢʪʽʚ ʇʆʃ, 
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ʻ ʧʨʠʯʠʥʦʶ ʟʥʦʰʫʚʘʥʥʷ ʽ ʧʦʰʢʦʜʞʝʥʥʷ ʢʣʽʪʠʥʥʠʭ ʤʝʤʙʨʘʥ ʽ ʢʣʽʪʠʥ ʚ ʮʽʣʦʤʫ 

[370].  

ʅʘ ʥʘʩʪʫʧʥʫ ʜʦʙʫ ʽ ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 9 ʩʝʘʥʩʽʚ ʈɽʍɺ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʽ (ï120ʦʉ; ï120ʦʉ; ï120ʦʉ) ʚ ʪʢʘʥʠʥʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

ʩʪʘʨʠʭ ʪʚʘʨʠʥ ʟʘʟʥʘʯʘʣʦʩʷ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʟʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ 

ʥʘʢʦʧʠʯʝʥʥʷ ʄɼɸ ʚ ʽʥʜʫʢʦʚʘʥʽʡ ʨʝʘʢʮʽʾ ʇʆʃ (ʨʠʩ. 5.4), ʘ ʯʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ 

ʦʩʪʘʥʥʴʦʾ ʧʨʦʮʝʜʫʨʠ ʦʭʦʣʦʜʞʝʥʥʷ ʜʘʥʽ ʧʦʢʘʟʥʠʢʠ ʚʽʜʧʦʚʽʜʘʣʠ ʢʦʥʪʨʦʣʴʥʠʤ 

ʟʥʘʯʝʥʥʷʤ. ʋ ʪʦʡ ʞʝ ʯʘʩ ʚʤʽʩʪ ʄɼɸ ʚ ʩʧʦʥʪʘʥʥʽʡ ʽ ʚʠʭʽʜʥʽʡ ʨʝʘʢʮʽʷʭ ʇʆʃ 

ʜʦʩʪʦʚʽʨʥʦ ʥʝ ʟʤʽʥʶʚʘʚʩʷ ʚ ʫʩʽ ʪʝʨʤʽʥʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

 

ʈʠʩ. 5.4. ʈʽʚʝʥʴ ʄɼɸ ʚ ʪʢʘʥʠʥʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʩʪʘʨʠʭ ʱʫʨʽʚ ʥʘ ʥʘʩʪʫʧʥʫ 

ʜʦʙʫ, ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ ʧʽʩʣʷ 9 ʩʝʘʥʩʽʚ ʈɽʍɺ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ (ï120Áʉ; ï

120Áʉ; ï120Áʉ). 

ʇʨʠʤʽʪʢʘ: * ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʢʦʥʪʨʦʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

(pÒ0,05). 

ʋ ʩʪʘʨʠʭ ʪʚʘʨʠʥ, ʚʠʢʦʨʠʩʪʘʥʥʷ 9 ʩʝʘʥʩʽʚ ʈɽʍɺ ʚ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʽ (ï

60ʦʉ; ï120ʦʉ; ï120ʦʉ) ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʥʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʠʤʠ ʟʤʽʥʘʤʠ 

ʰʚʠʜʢʦʩʪʽ ʥʘʢʦʧʠʯʝʥʥʷ ʄɼɸ ʚ ʪʢʘʥʠʥʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ (ʨʠʩ. 5.5). ʅʘ ʥʘʩʪʫʧʥʫ 

ʜʦʙʫ ʧʽʩʣʷ ʦʩʪʘʥʥʴʦʾ ʧʨʦʮʝʜʫʨʠ ʦʭʦʣʦʜʞʝʥʥʷ (ʨʠʩ. 5.5), ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʢʦʥʪʨʦʣʴʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʟʙʽʣʴʰʝʥʥʷ 

ʨʽʚʥʷ ʄɼɸ ʫ ʩʧʦʥʪʘʥʥʽʡ ʽ ʽʥʜʫʢʦʚʘʥʽʡ ʨʝʘʢʮʽʷʭ ʇʆʃ (ʥʘ 49%). 
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ʏʝʨʝʟ ʪʠʞʜʝʥʴ ʧʽʩʣʷ ʈɽʍɺ ʜʘʥʘ ʜʠʥʘʤʽʢʘ ʟʨʦʩʪʘʥʥʷ ʟʙʝʨʽʛʘʣʘʩʷ, ʧʨʠʯʦʤʫ 

ʰʚʠʜʢʽʩʪʴ ʥʘʢʦʧʠʯʝʥʥʷ ʄɼɸ ʚ ʚʠʭʽʜʥʽʡ ʽ ʽʥʜʫʢʦʚʘʥʽʡ ʨʝʘʢʮʽʷʭ ʇʆʃ, ʚ ʧʦʨʽʚʥʷʥʥʽ 

ʟ ʢʦʥʪʨʦʣʝʤ, ʧʽʜʚʠʱʫʚʘʣʘʩʷ ʥʘ 74 ʽ 62% ʚʽʜʧʦʚʽʜʥʦ. ʏʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ 9 ʩʝʘʥʩʽʚ 

ʈɽʍɺ, ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʧʨʦʦʢʩʠʜʘʥʪʽʚ ʽ ʚ ʾʭ ʚʽʜʩʫʪʥʦʩʪʽ, ʧʨʦʮʝʩ ʇʆʃ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʟʥʘʯʥʠʤ ʟʥʠʞʝʥʥʷʤ ʨʽʚʥʷ ʄɼɸ ʚ ʪʢʘʥʠʥʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ (ʥʘ 

41 ʽ 49% ʚʽʜʧʦʚʽʜʥʦ). ʇʨʠ ʮʴʦʤʫ ʚʤʽʩʪ ʄɼɸ ʫ ʚʠʭʽʜʥʽʡ ʨʝʘʢʮʽʾ ʇʆʃ ʜʦʩʪʦʚʽʨʥʦ ʥʝ 

ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ ʽʥʪʘʢʪʥʠʭ ʱʫʨʽʚ.  

 

ʈʠʩ. 5.5. ʈʽʚʝʥʴ ʄɼɸ ʚ ʪʢʘʥʠʥʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʩʪʘʨʠʭ ʱʫʨʽʚ ʥʘ ʥʘʩʪʫʧʥʫ 

ʜʦʙʫ, ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ ʧʽʩʣʷ 9 ʩʝʘʥʩʽʚ ʈɽʍɺ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ (ï60Áʉ; ï

120Áʉ; ï120Áʉ). 

ʇʨʠʤʽʪʢʘ: * ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʢʦʥʪʨʦʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

(pÒ0,05). 

ʄʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʜʘʥʠʡ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ ʈɽʍɺ ʥʘʜʘʻ ʥʘʡʙʽʣʴʰ 

ʚʠʨʘʞʝʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʦʮʝʩʽʚ ʇʆʃ ʚ ʪʢʘʥʠʥʘʭ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʩʪʘʨʠʭ ʱʫʨʽʚ ʯʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ ʦʩʪʘʥʥʴʦʾ ʧʨʦʮʝʜʫʨʠ 

ʦʭʦʣʦʜʞʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʜʦʟʚʦʣʷʻ ʥʦʨʤʘʣʽʟʫʚʘʪʠ ʧʨʦʦʢʩʠʜʘʥʪʥʦïʘʥʪʠʦʢʩʠʜʘʥʪʥʠʡ 

ʙʘʣʘʥʩ, ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʚʠʱʝʥʥʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ ʪʢʘʥʠʥ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ. 

ʋ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʈɽʍɺ ʚ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʽ (ï60Áʉ; ï

60Áʉ; ï60Áʉ), ʷʢ ʽ ʫ ʤʦʣʦʜʠʭ ʥʝ ʚʧʣʠʚʘʣʦ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʦʮʝʩʽʚ ʇʆʃ ʚ 
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ʪʢʘʥʠʥʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ (ʨʠʩ. 5.6). ʈʽʚʝʥʴ ʄɼɸ ʚ ʩʧʦʥʪʘʥʥʽʡ, ʽʥʜʫʢʦʚʘʥʽʡ ʪʘ 

ʚʠʭʽʜʥʽʡ ʨʝʘʢʮʽʷʭ ʇʆʃ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʥʝ ʟʤʽʥʶʚʘʚʩʷ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʽʥʪʘʢʪʥʠʤʠ ʪʚʘʨʠʥʘʤʠ. 

 

ʈʠʩ. 5.6. ʈʽʚʝʥʴ ʄɼɸ ʚ ʪʢʘʥʠʥʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʩʪʘʨʠʭ ʱʫʨʽʚ ʥʘ ʥʘʩʪʫʧʥʫ 

ʜʦʙʫ, ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ ʧʽʩʣʷ 9 ʩʝʘʥʩʽʚ ʈɽʍɺ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ (ï60Áʉ; ï60Áʉ; 

ï60Áʉ). 

ɸʥʘʣʽʟʫʶʯʠ ʦʪʨʠʤʘʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ 

ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ ʈɽʍɺ (ï60Áʉ; ï120Áʉ; ï120Áʉ) ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʘʭ 

ʜʦʩʣʽʜʞʝʥʴ ʟʙʽʣʴʰʫʚʘʚ ʚʤʽʩʪ ʄɼɸ ʚ ʪʢʘʥʠʥʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʩʪʘʨʠʭ ʱʫʨʽʚ, ʧʨʠ 

ʮʴʦʤʫ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʨʝʞʠʤʫ (ï120Áʉ; ï120Áʉ; ï120Áʉ), ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʥʘʜʤʽʨʥʝ 

ʥʘʢʦʧʠʯʝʥʥʷ ʧʨʦʜʫʢʪʽʚ ʇʆʃ ʘʜʝʢʚʘʪʥʦ ʘʢʪʠʚʫʚʘʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ ʩʠʩʪʝʤʫ ʟ 

ʤʝʪʦʶ ʥʦʨʤʘʣʽʟʘʮʽʾ ʧʦʨʫʰʝʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʘʥʠʡ ʨʝʞʠʤ ʟʘ 

ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʦʭʦʣʦʜʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ (ï60Áʉ), 

ʧʽʜʚʠʱʫʻ ʘʜʘʧʪʘʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ ʣʽʪʥʴʦʛʦ ʦʨʛʘʥʽʟʤʫ ʽ ʜʦʟʚʦʣʷʻ çʧʽʜʛʦʪʫʚʘʪʠè 

ʡʦʛʦ ʜʦ ʧʦʜʘʣʴʰʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ (ï120Áʉ). 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ [371, 372, 373, 374, 

375, 376], ʷʢʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʪʦʡ ʬʘʢʪ, ʱʦ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʝʨʰʦʾ ʧʨʦʮʝʜʫʨʠ 

ʟʘʛʘʣʴʥʦʾ ʧʦʚʽʪʨʷʥʦʾ ʢʨʽʦʪʝʨʘʧʽʾ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʭʦʣʦʜʦʚʠʡ ʩʪʨʝʩ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʘʢʪʠʚʘʮʽʷ ʧʨʦʮʝʩʽʚ ʚʽʣʴʥʦʨʘʜʠʢʘʣʴʥʦʛʦ ʦʢʠʩʣʝʥʥʷ, ʘ ʩʪʠʤʫʣʷʮʽʷ ʘʜʘʧʪʠʚʥʦʛʦ 
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ʧʦʪʝʥʮʽʘʣʫ ʦʨʛʘʥʽʟʤʫ ʫ ʚʠʛʣʷʜʽ ʘʢʪʠʚʘʮʽʾ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʛʦ ʟʘʭʠʩʪʫ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʣʠʰʝ ʧʽʩʣʷ 10ïʛʦ ʩʝʘʥʩʫ ʦʭʦʣʦʜʞʝʥʥʷ. 

ʇʽʜʩʫʤʦʚʫʶʯʠ ʦʪʨʠʤʘʥʽ ʚ ʭʦʜʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʘʥʽ ʤʦʞʥʘ 

ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʈɽʍɺ ʧʦïʨʽʟʥʦʤʫ ʚʧʣʠʚʘʣʠ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʦʮʝʩʽʚ ʇʆʃ 

ʚ ʪʢʘʥʠʥʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ. ʋ ʤʦʣʦʜʠʭ ʪʚʘʨʠʥ ʪʝʤʧʝʨʘʪʫʨʥʽ ʨʝʞʠʤʠ ʈɽʍɺ (ï120ʦʉ; 

ï120ʦʉ; ï120ʦʉ) ʽ (ï60ʦʉ; ï120ʦʉ; ï120ʦʉ) ʚʠʷʚʠʣʠʩʷ ʥʘʡʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʠʤʠ, 

ʦʩʢʽʣʴʢʠ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʨʝʞʠʤʫ (ï60ʦʉ; ï60ʦʉ; ï60ʦʉ) ʧʨʦʷʚʣʷʣʠ ʚʠʨʘʞʝʥʽ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʘʢʪʠʚʽʟʫʶʯʠ ʩʠʩʪʝʤʫ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ. 

ʈʝʞʠʤ ʈɽʍɺ (ï60Áʉ; ï120Áʉ; ï120Áʉ) ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʘʭ ʜʦʩʣʽʜʞʝʥʴ 

ʟʙʽʣʴʰʫʚʘʚ ʚʤʽʩʪ ʄɼɸ ʚ ʪʢʘʥʠʥʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʩʪʘʨʠʭ ʱʫʨʽʚ, ʧʨʠ ʮʴʦʤʫ ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʨʝʞʠʤʫ (ï120Áʉ; ï120Áʉ; ï120Áʉ), ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʥʘʜʤʽʨʥʝ 

ʥʘʢʦʧʠʯʝʥʥʷ ʧʨʦʜʫʢʪʽʚ ʇʆʃ ʘʜʝʢʚʘʪʥʦ ʘʢʪʠʚʫʚʘʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ ʩʠʩʪʝʤʫ.  

ɿʘʩʪʦʩʫʚʘʥʥʷ ʈɽʍɺ ʚ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʽ (ï60Áʉ; ï60Áʉ; ï60Áʉ) ʫ ʪʚʘʨʠʥ 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʚʽʢʫ ʥʝ ʚʧʣʠʚʘʣʦ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʦʮʝʩʽʚ ʇʆʃ ʚ ʪʢʘʥʠʥʘʭ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. 

 

ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʨʦʟʜʽʣʫ 5 ʦʧʫʙʣʽʢʦʚʘʥʦ ʨʦʙʦʪʠ [377, 378]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



112 

ʈʆɿɼɯʃ 6 

 

ʉʋɹʄɯʂʈʆʉʂʆʇɯʏʅɯ ʇɽʈɽɹʋɼʆɺʀ ʂʃɯʊʀʅ ɻʆʃʆɺʅʆɻʆ ʄʆɿʂʋ 

ʄʆʃʆɼʀʍ ɯ ʉʊɸʈʀʍ ʑʋʈɯɺ ʇɯɼ ɺʇʃʀɺʆʄ ʈʀʊʄɯʏʅʆɻʆ 

ɽʂʉʊʈɽʄɸʃʔʅʆɻʆ ʆʍʆʃʆɼɾɽʅʅʗ 

 

6.1. ʋʣʴʪʨʘʤʽʢʨʦʩʢʦʧʽʯʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʥʝʡʨʦʥʽʚ ʽ ʩʫʜʠʥ ʢʦʨʠ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʜʦ ʪʘ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʠʪʤʽʯʥʠʭ 

ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʭʦʣʦʜʦʚʠʭ ʚʧʣʠʚʽʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʽ (ï60ʦʉ; ï

120ʦʉ; ï120ʦʉ) 

 

ɽʣʝʢʪʨʦʥʥʦïʤʽʢʨʦʩʢʦʧʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝʡʨʦʥʽʚ ʢʦʨʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

ʤʦʣʦʜʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʱʫʨʽʚ ʧʽʜʪʚʝʨʜʠʣʦ ʥʘʷʚʥʽʩʪʴ ʚ ʥʠʭ ʚʠʩʦʢʦʾ ʩʪʨʫʢʪʫʨʥʦï

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. ɺ ʥʝʡʨʦʥʘʭ ʨʦʟʪʘʰʦʚʫʚʘʣʦʩʷ ʩʚʽʪʣʝ ʷʜʨʦ, ʟʘʧʦʚʥʝʥʝ 

ʜʝʢʦʥʜʝʥʩʦʚʘʥʠʤ ʭʨʦʤʘʪʠʥʦʤ, ʷʜʝʨʥʘ ʤʝʤʙʨʘʥʘ ʙʫʣʘ ʯʽʪʢʦ ʢʦʥʪʫʨʦʚʘʥʘ ʽ ʤʽʩʪʠʣʘ 

ʜʨʽʙʥʽ ʚʦʛʥʠʱʘ ʜʝʬʦʨʤʘʮʽʾ. ɺ ʮʠʪʦʧʣʘʟʤʽ, ʙʫʣʠ ʧʨʠʩʫʪʥʽ ʨʽʟʥʦʾ ʬʦʨʤʠ ʽ ʨʦʟʤʽʨʽʚ 

ʤʽʪʦʭʦʥʜʨʽʾ, ʷʢʽ ʤʘʣʠ ʙʝʟʣʽʯ ʢʨʠʩʪ ʽ ʜʨʽʙʥʦ ʛʨʘʥʫʣʷʨʥʠʡ ʤʘʪʨʠʢʩ. ʋ ʧʨʝʧʘʨʘʪʘʭ 

ʟʫʩʪʨʽʯʘʣʠʩʷ ʤʽʪʦʭʦʥʜʨʽʾ ʚ ʩʪʘʜʽʾ ʧʦʜʽʣʫ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʣʘ ʾʭ çʛʘʥʪʝʣʝʚʠʜʥʘè 

ʬʦʨʤʘ ʽ ʧʝʨʝʪʷʞʢʠ.  

ʅʘ ʤʝʤʙʨʘʥʘʭ ʰʦʨʩʪʢʦʛʦ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʛʦ ʨʝʪʠʢʫʣʫʤʫ (ɽʇʈ) 

ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʷ ʯʠʩʣʝʥʥʽ ʨʠʙʦʩʦʤʠ. ɺ ʦʢʨʝʤʠʭ ʥʝʡʨʦʥʘʭ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ 

ʛʽʧʝʨʧʣʘʟʽʷ ʤʝʤʙʨʘʥ ʛʨʘʥʫʣʷʨʥʦʾ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʾ ʤʝʨʝʞʽ. ʎʠʪʦʧʣʘʟʤʘ ʤʽʩʪʠʣʘ 

ʙʝʟʣʽʯ ʚʽʣʴʥʠʭ ʨʠʙʦʩʦʤ ʽ ʧʦʣʽʩʦʤ. ʇʣʘʩʪʠʥʯʘʩʪʠʡ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʡ ʢʦʤʧʣʝʢʩ 

ɻʦʣʴʜʞʽ ʙʫʚ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʘʨʘʣʝʣʴʥʦ ʦʨʽʻʥʪʦʚʘʥʠʤʠ, ʟʽʙʨʘʥʠʤʠ ʚ ʩʪʦʧʢʠ, 

ʛʣʘʜʢʠʤʠ ʤʝʤʙʨʘʥʘʤʠ, ʦʪʦʯʝʥʠʤʠ ʙʝʟʣʽʯʯʶ ʜʨʽʙʥʠʭ ʚʝʟʠʢʫʣ, ʟʘʧʦʚʥʝʥʠʭ 

ʨʝʯʦʚʠʥʦʶ ʨʽʟʥʦʾ ʝʣʝʢʪʨʦʥʥʦʾ ʱʽʣʴʥʦʩʪʽ. ʎʠʪʦʧʣʘʟʤʘʪʠʯʥʘ ʤʝʤʙʨʘʥʘ ʤʘʣʘ ʪʠʧʦʚʫ 

ʜʣʷ ʮʠʭ ʢʣʽʪʠʥ ʩʪʨʫʢʪʫʨʫ ʽ ʝʣʝʢʪʨʦʥʥʫ ʱʽʣʴʥʽʩʪʴ. ɺ ʘʢʩʦʧʣʘʟʤʽ ʢʦʥʮʝʥʪʨʫʚʘʣʠʩʷ 

ʤʽʪʦʭʦʥʜʨʽʾ ʨʽʟʥʦʾ ʬʦʨʤʠ ʽ ʨʦʟʤʽʨʽʚ (ʨʠʩ. 6.1). ɺ ʩʘʨʢʦʧʣʘʟʤʽ ʚʠʷʚʣʷʣʠʩʷ ʧʫʯʢʠ 

ʤʽʢʨʦʪʨʫʙʦʯʦʢ. 
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ʈʠʩ. 6.1. ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʥʝʡʨʦʥʽʚ ʢʦʨʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʤʦʣʦʜʠʭ 

ʢʦʥʪʨʦʣʴʥʠʭ ʱʫʨʽʚ. ʉʢʫʧʯʝʥʥʷ ʤʽʪʦʭʦʥʜʨʽʡ ʚ ʘʢʩʦʧʣʘʟʤʽ. ʂʦʥʪʨʘʩʪʦʚʘʥʦ 

ʮʠʪʨʘʪʦʤ ʩʚʠʥʮʶ. ʇʨʠʤʽʪʢʘ: ɸ ï ʘʢʩʦʥ; ʄ ï ʤʽʪʦʭʦʥʜʨʽʾ. 

ɽʥʜʦʪʝʣʽʦʮʠʪʠ ʢʨʦʚʦʥʦʩʥʠʭ ʢʘʧʽʣʷʨʽʚ ʥʝ ʤʘʣʠ ʜʝʩʪʨʫʢʮʽʡ 

ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ ʤʝʤʙʨʘʥ. ʗʜʨʘ ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ ʤʽʩʪʠʣʠ ʧʝʨʝʚʘʞʥʦ 

ʢʦʥʜʝʥʩʦʚʘʥʠʡ ʭʨʦʤʘʪʠʥ ʽ ʤʘʣʠ ʚʠʜʦʚʞʝʥʫ ʬʦʨʤʫ. ʋ ʮʠʪʦʧʣʘʟʤʽ ʙʫʣʠ ʧʨʠʩʫʪʥʽ 

ʧʦʦʜʠʥʦʢʽ ʤʽʪʦʭʦʥʜʨʽʾ, ʷʢʽ ʤʽʩʪʠʣʠ ʥʝʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʢʨʠʩʪ ʪʘ ʜʨʽʙʥʦ 

ʛʨʘʥʫʣʷʨʥʠʡ ʤʘʪʨʠʢʩ, ʱʦ ʚʦʣʦʜʽʚ ʩʝʨʝʜʥʴʦʶ ʝʣʝʢʪʨʦʥʥʦʶ ʱʽʣʴʥʽʩʪʶ. 

ɻʨʘʥʫʣʷʨʥʠʡ ɽʇʈ ʙʫʚ ʨʦʟʚʠʥʝʥʠʡ ʩʣʘʙʦ ʽ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ ʚʠʛʣʷʜʽ ʦʢʨʝʤʠʭ 

ʩʧʣʦʱʝʥʠʭ ʮʠʩʪʝʨʥ.  

 

ʈʠʩ. 6.2. ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ ʢʨʦʚʦʥʦʩʥʠʭ ʢʘʧʽʣʷʨʽʚ ʢʦʨʠ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʤʦʣʦʜʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʱʫʨʽʚ. ʅʝʟʤʽʥʝʥʽ ʤʽʪʦʭʦʥʜʨʽʾ ʽ 

ʤʽʢʨʦʧʽʥʦʮʠʪʦʟʥʽ ʙʫʣʴʙʘʰʢʠ ʚ ʮʠʪʦʧʣʘʟʤʽ. ʇʨʠʤʽʪʢʘ: ʇʂ ï ʧʨʦʩʚʽʪ ʢʘʧʽʣʷʨʘ; ʄ ï 

ʤʽʪʦʭʦʥʜʨʽʾ ʝʥʜʦʪʝʣʽʦʮʠʪʘ. 
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ɺ ʮʠʪʦʧʣʘʟʤʽ ʚʽʜʨʦʩʪʢʽʚ ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʷ ʯʠʩʣʝʥʥʽ 

ʤʽʢʨʦʧʽʥʦʮʠʪʦʟʥʽ ʙʫʣʴʙʘʰʢʠ. ʎʠʪʦʧʣʘʟʤʘʪʠʯʥʘ ʤʝʤʙʨʘʥʘ ʤʘʣʘ ʜʨʽʙʥʽ ʚʦʛʥʠʱʘ 

ʨʦʟʧʫʰʝʥʥʷ. ɺ ʧʨʦʩʚʽʪʽ ʢʨʦʚʦʥʦʩʥʠʭ ʢʘʧʽʣʷʨʽʚ ʚʠʷʚʣʷʣʠʩʷ ʩʢʫʧʯʝʥʥʷ 

ʜʝʛʝʥʝʨʘʪʠʚʥʦ ʟʤʽʥʝʥʠʭ ʤʝʤʙʨʘʥʥʠʭ ʩʪʨʫʢʪʫʨ (ʨʠʩ. 6.2). 

ɺ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʽʡ ʦʨʛʘʥʽʟʘʮʽʾ ʧʽʨʘʤʽʜʥʠʭ ʥʝʡʨʦʥʽʚ ʢʦʨʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʯʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ 9 ʩʝʘʥʩʽʚ ʈɽʍɺ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʽ (ï

60ʦʉ; ï120ʦʉ; ï120ʦʉ), ʚʠʷʚʣʷʣʠʩʷ ʛʽʧʝʨʧʣʘʩʪʠʯʥʽ ʧʝʨʝʙʫʜʦʚʠ ʦʨʛʘʥʝʣ ʽ 

ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ ʤʝʤʙʨʘʥʥʠʭ ʩʠʩʪʝʤ. ʉʪʫʧʽʥʴ ʾʭ ʚʠʨʘʞʝʥʦʩʪʽ ʩʚʽʜʯʠʣʘ ʧʨʦ 

ʟʙʽʣʴʰʝʥʥʷ ʩʠʥʪʝʪʠʯʥʠʭ, ʤʝʪʘʙʦʣʽʯʥʠʭ ʽ ʨʝʧʘʨʘʪʠʚʥʠʭ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ 

ʨʝʟʝʨʚʽʚ. 

ʗʜʨʘ ʧʽʨʘʤʽʜʥʠʭ ʥʝʡʨʦʥʽʚ ʤʘʣʠ ʦʢʨʫʛʣʫ ʬʦʨʤʫ. ʅʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ 

ʛʨʫʜʦʯʦʢ ʢʦʥʜʝʥʩʦʚʘʥʦʛʦ ʭʨʦʤʘʪʠʥʫ ʢʦʥʮʝʥʪʨʫʚʘʣʘʩʷ ʧʝʨʝʚʘʞʥʦ ʥʘ ʚʥʫʪʨʽʰʥʽʡ 

ʧʦʚʝʨʭʥʽ ʤʝʤʙʨʘʥʠ ʷʜʨʘ. ʋ ʜʝʷʢʠʭ ʥʝʡʨʦʥʘʭ ʚʦʥʠ ʤʘʣʠ ʚʠʛʣʷʜ ʱʽʣʴʥʦʛʦ ʢʽʣʴʮʷ 

ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʩʢʫʧʯʝʥʴ ʦʩʤʽʦʬʽʣʴʥʦʾ ʛʨʘʥʫʣʷʨʥʦʾ ʨʝʯʦʚʠʥʠ ʚʠʩʦʢʦʾ 

ʝʣʝʢʪʨʦʥʥʦʾ ʱʽʣʴʥʦʩʪʽ. ʋ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʤʘʪʨʠʢʩʫ ʷʜʨʘ ʫʪʚʦʨʶʚʘʣʠʩʷ 

ʦʙʣʘʩʪʽ, ʟʘʧʦʚʥʝʥʽ ʧʨʦʟʦʨʦʶ ʩʫʙʩʪʘʥʮʽʻʶ ʽ ʜʠʬʫʟʥʦ ʨʦʟʩʽʷʥʠʤʠ ʛʨʘʥʫʣʘʤʠ 

ʜʝʢʦʥʜʝʥʩʦʚʘʥʦʛʦ ʭʨʦʤʘʪʠʥʫ ʪʘ ʨʠʙʦʩʦʤ (ʨʠʩ. 6.3, ɸ). 

ʗʜʝʨʥʘ ʤʝʤʙʨʘʥʘ ʚʦʣʦʜʽʣʘ ʩʝʨʝʜʥʴʦʶ ʝʣʝʢʪʨʦʥʥʦʶ ʱʽʣʴʥʽʩʪʶ ʽ ʙʫʣʘ 

ʧʦʤʽʨʥʦ ʧʦʪʦʚʱʝʥʘ ʽ ʜʨʽʙʥʦʚʦʛʥʠʱʝʚʦ ʨʦʟʧʫʰʝʥʘ. ɿʫʩʪʨʽʯʘʣʠʩʷ ʥʝʡʨʦʥʠ, ʷʜʨʘ 

ʷʢʠʭ ʤʘʣʠ ʨʦʟʰʠʨʝʥʽ ʧʝʨʠʥʫʢʣʝʘʨʥʽ ʧʨʦʩʪʦʨʠ. 

ʋ ʧʨʝʧʘʨʘʪʘʭ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʨʽʟʥʠʭ ʟʘ ʨʦʟʤʽʨʦʤ 

ʤʽʪʦʭʦʥʜʨʽʡ, ʟʘʧʦʚʥʝʥʠʭ ʜʨʽʙʥʦ ʛʨʘʥʫʣʷʨʥʠʤ ʤʘʪʨʠʢʩʦʤ ʩʝʨʝʜʥʴʦʾ ʝʣʝʢʪʨʦʥʥʦʾ 

ʱʽʣʴʥʦʩʪʽ. ʏʘʩʪʠʥʘ ʟ ʥʠʭ ʤʽʩʪʠʣʘ ʙʝʟʣʽʯ ʢʨʠʩʪ. ɺʠʷʚʣʷʣʠʩʷ ʤʽʪʦʭʦʥʜʨʽʾ ʟ 

ʝʣʝʢʪʨʦʥʥʦïʧʨʦʟʦʨʠʤ ʤʘʪʨʠʢʩʦʤ ʽ ʧʦʦʜʠʥʦʢʠʤʠ ʢʨʠʩʪʘʤʠ. 

ɹʽʣʴʰʽʩʪʴ ʤʽʪʦʭʦʥʜʨʽʡ, ʤʘʣʠ ʦʢʨʫʛʣʫ ʽ ʮʠʣʽʥʜʨʠʯʥʫ ʬʦʨʤʠ. ɼʣʷ ʤʘʪʨʠʢʩʫ 

ʙʫʣʘ ʭʘʨʘʢʪʝʨʥʘ ʜʨʽʙʥʦʟʝʨʥʠʩʪʘ ʩʪʨʫʢʪʫʨʘ ʽ ʩʝʨʝʜʥʷ ʝʣʝʢʪʨʦʥʥʘ ʱʽʣʴʥʽʩʪʴ (ʨʠʩ. 

6.3, ɹ). ɯʥʦʜʽ ʚʠʷʚʣʷʣʠʩʷ ʧʦʤʽʨʥʦ ʥʘʙʨʷʢʣʽ ʤʽʪʦʭʦʥʜʨʽʾ, ʷʢʽ ʟʥʘʭʦʜʠʣʠʩʷ ʚ ʩʪʘʜʽʾ 

ʨʦʟʧʦʜʽʣʫ ʪʘ ʤʘʣʠ çʛʘʥʪʝʣʝʚʠʜʥʫè ʬʦʨʤʫ ʽ ʧʝʨʝʪʷʞʢʠ. 
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ʋ ʜʝʷʢʠʭ ʥʝʡʨʦʥʘʭ ʢʦʨʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʮʠʪʦʧʣʘʟʤʘ ʚ ʧʝʨʠʥʫʢʣʝʘʨʥʽʡ 

ʦʙʣʘʩʪʽ ʤʽʩʪʠʣʘ ʥʝʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʦʨʛʘʥʝʣ ʽ 

ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ ʚʢʣʶʯʝʥʴ. ʋ ʮʽʡ ʦʙʣʘʩʪʽ ʮʠʪʦʧʣʘʟʤʠ ʨʦʟʪʘʰʦʚʫʚʘʣʘʩʷ 

ʘʤʦʨʬʥʘ ʩʫʙʩʪʘʥʮʽʷ, ʱʦ ʩʢʣʘʜʘʣʘʩʴ ʟ ʦʩʤʽʦʬʽʣʴʥʦʾ ʽ ʪʦʥʢʦ ʬʠʣʘʤʝʥʪʦʟʥʦʾ 

ʨʝʯʦʚʠʥʠ, ʨʽʟʥʦʾ ʝʣʝʢʪʨʦʥʥʦʾ ʱʽʣʴʥʦʩʪʽ. 

    

ɸ ɹ 

ʈʠʩ. 6.3. ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʥʝʡʨʦʥʽʚ ʢʦʨʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʤʦʣʦʜʠʭ ʱʫʨʽʚ 

ʯʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ 9 ʩʝʘʥʩʽʚ ʈɽʍɺ: ɸ ï ʜʠʬʫʟʥʦ ʨʦʟʩʽʷʥʽ ʛʨʘʥʫʣʠ 

ʜʝʢʦʥʜʝʥʩʦʚʘʥʥʦʛʦ ʭʨʦʤʘʪʠʥʫ ʽ ʨʠʙʦʩʦʤʠ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʦʙʣʘʩʪʽ ʤʘʪʨʠʢʩʫ; ɹ ï 

ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʡ ʤʘʪʨʠʢʩ ʤʽʪʦʭʦʥʜʨʽʡ. ʇʨʠʤʽʪʢʘ: ʗ ï ʷʜʨʦ ʥʝʡʨʦʥʘ; ʄ ï 

ʤʽʪʦʭʦʥʜʨʽʾ. 

ʎʠʩʪʝʨʥʠ ʰʦʨʩʪʢʦʛʦ ɽʇʈ ʢʽʣʴʢʘ ʨʦʟʰʠʨʶʚʘʣʠʩʷ ʽ ʟʘʧʦʚʥʶʚʘʣʠʩʷ ʜʨʽʙʥʦ 

ʛʨʘʥʫʣʷʨʥʦʶ ʨʝʯʦʚʠʥʦʶ ʩʝʨʝʜʥʴʦʾ ʝʣʝʢʪʨʦʥʥʦʾ ʱʽʣʴʥʦʩʪʽ. ʅʘ ʡʦʛʦ ʤʝʤʙʨʘʥʘʭ 

ʚʠʷʚʣʷʣʘʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʨʠʙʦʩʦʤ (ʨʠʩ. 6.4, ɸ). 

ʄʝʤʙʨʘʥʠ ʰʦʨʩʪʢʦʛʦ ɽʇʈ, ʱʦ ʬʦʨʤʫʚʘʣʠ ʪʽʣʴʮʷ ʅʽʩʣʷ ʙʫʣʠ ʜʦʙʨʝ 

ʨʦʟʚʠʥʝʥʽ ʽ ʥʘʙʫʚʘʣʠ ʯʽʪʢʦ ʢʦʥʪʫʨʦʚʘʥʦʾ ʩʪʨʫʢʪʫʨʠ. ʋ ʮʠʪʦʧʣʘʟʤʽ ʧʽʨʘʤʽʜʥʠʭ 

ʥʝʡʨʦʥʽʚ ʤʘʣʠ ʤʽʩʮʝ ʤʽʪʦʭʦʥʜʨʽʾ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʢʨʠʩʪ, ʘ ʪʘʢʦʞ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʽʩʪʦʪʥʝ ʟʙʽʣʴʰʝʥʥʷ ʚʽʣʴʥʠʭ ʨʠʙʦʩʦʤ ʽ ʧʦʣʽʩʦʤ. 

ɿʦʚʥʽʰʥʽ ʤʝʤʙʨʘʥʠ ʤʽʪʦʭʦʥʜʨʽʡ ʤʘʣʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʜʨʽʙʥʠʭ ʜʝʬʦʨʤʘʮʽʡ ʽ 

ʯʽʪʢʦ ʢʦʥʪʫʨʦʚʘʥʫ ʩʪʨʫʢʪʫʨʫ, ʚʣʘʩʪʠʚʫ ʝʣʝʤʝʥʪʘʨʥʦʾ ʤʝʤʙʨʘʥʽ. ɿʨʽʜʢʘ ʚ 

ʮʠʪʦʧʣʘʟʤʽ ʚʠʷʚʣʷʣʠʩʷ ʜʨʽʙʥʽ ʚʪʦʨʠʥʥʽ ʣʽʟʦʩʦʤʠ, ʚ ʩʪʨʫʢʪʫʨʽ ʷʢʠʭ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ 

ʜʝʛʝʥʝʨʘʪʠʚʥʦ ʟʤʽʥʝʥʽ ʦʨʛʘʥʝʣʠ, ʬʨʘʛʤʝʥʪʠ ʤʝʤʙʨʘʥʥʠʭ ʩʪʨʫʢʪʫʨ ʽ ʘʤʦʨʬʥʘ 

ʩʫʙʩʪʘʥʮʽʷ ʨʽʟʥʦʾ ʝʣʝʢʪʨʦʥʥʦʾ ʱʽʣʴʥʦʩʪʽ. 
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ʇʣʘʩʪʠʥʯʘʩʪʠʡ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʡ ʢʦʤʧʣʝʢʩ ɻʦʣʴʜʞʽ ʙʫʚ ʧʦʤʽʨʥʦ 

ʛʽʧʝʨʪʨʦʬʦʚʘʥʠʡ. ʁʦʛʦ ʧʘʨʘʣʝʣʴʥʦ ʦʨʽʻʥʪʦʚʘʥʽ, ʟʽʙʨʘʥʽ ʚ ʩʪʦʧʢʠ, ʛʣʘʜʢʽ ʤʝʤʙʨʘʥʠ 

ʙʫʣʠ ʦʪʦʯʝʥʽ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʜʨʽʙʥʠʭ ʽ ʚʝʣʠʢʠʭ, ʷʢ ʝʣʝʢʪʨʦʥʥʦïʧʨʦʟʦʨʠʭ, ʪʘʢ ʽ 

ʟʘʧʦʚʥʝʥʠʭ ʜʨʽʙʥʦ ʛʨʘʥʫʣʷʨʥʦʶ ʩʫʙʩʪʘʥʮʽʻʶ ʩʝʨʝʜʥʴʦʾ ʝʣʝʢʪʨʦʥʥʦʾ ʱʽʣʴʥʦʩʪʽ 

ʚʝʟʠʢʫʣ. 

ʎʠʪʦʧʣʘʟʤʘʪʠʯʥʘ ʤʝʤʙʨʘʥʘ ʪʽʣʘ ʥʝʡʨʦʥʽʚ ʧʽʜʜʘʚʘʣʘʩʷ ʜʨʽʙʥʠʤ 

ʜʝʬʦʨʤʘʮʽʷʤ. ɺʦʥʘ ʧʦʤʽʨʥʦ ʪʦʚʱʘʣʘ ʽ ʚʦʣʦʜʽʣʘ ʧʽʜʚʠʱʝʥʠʤ ʩʪʫʧʝʥʝʤ ʦʩʤʽʦʬʽʣʽ.ʾ 

ɺʦʛʥʠʱʘ ʜʝʩʪʨʫʢʮʽʡ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʾ ʤʝʤʙʨʘʥʠ ʥʝ ʚʠʷʚʣʷʣʠʩʷ. 

ʅʘ ʧʦʧʝʨʝʯʥʠʭ ʟʨʽʟʘʭ ʘʢʩʦʥʽʚ (ʨʠʩ. 6.4, ɹ), ʤʘʣʠ ʤʽʩʮʝ ʤʽʪʦʭʦʥʜʨʽʾ ʟ 

ʢʨʠʩʪʘʤʠ, ʦʨʽʻʥʪʦʚʘʥʽ ʫʟʜʦʚʞ ʢʦʨʦʪʢʦʾ ʦʩʽ ʮʠʭ ʦʨʛʘʥʝʣ. ʄʘʪʨʠʢʩ ʤʽʪʦʭʦʥʜʨʽʡ ʚ 

ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʙʫʚ ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʡ ʽ ʦʩʤʽʦʬʽʣʴʥʠʡ. 

           

ɸ ɹ 

ʈʠʩ. 6.4. ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʥʝʡʨʦʥʽʚ ʢʦʨʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʤʦʣʦʜʠʭ ʱʫʨʽʚ 

ʯʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ 9 ʩʝʘʥʩʽʚ ʈɽʍɺ: ɸ ï ʧʦʤʽʨʥʝ ʨʦʟʰʠʨʝʥʥʷ ʮʠʩʪʝʨʥ ʛʨʘʥʫʣʷʨʥʦʾ 

ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʾ ʤʝʨʝʞʽ; ɹ ï ʥʘ ʧʦʧʝʨʝʯʥʠʭ ʟʨʽʟʘʭ ʘʢʩʦʥʽʚ ʯʽʪʢʦ ʢʦʥʪʫʨʦʚʘʥʽ 

ʟʦʚʥʽʰʥʽ ʤʝʤʙʨʘʥʠ ʤʽʪʦʭʦʥʜʨʽʡ ʽ ʯʠʩʣʝʥʥʽ ʢʨʠʩʪʠ. ʇʨʠʤʽʪʢʘ: ɽʇʈ ï 

ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʠʡ ʨʝʪʠʢʫʣʫʤ; ʄ ï ʤʽʪʦʭʦʥʜʨʽʾ; ɸ ï ʘʢʩʦʥʠ. 

ʉʠʥʘʧʪʠʯʥʽ ʧʫʭʠʨʮʽ, ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʷʣʠʩʷ ʧʦ ʘʢʩʦʧʣʘʟʤʽ. ʋ ʚʝʣʠʢʽʡ 

ʢʽʣʴʢʦʩʪʽ ʘʢʩʦʥʽʚ, ʘʢʩʦʧʣʘʟʤʘ ʤʘʣʘ ʝʣʝʢʪʨʦʥʥʦïʧʨʦʟʦʨʠʡ ʚʠʛʣʷʜ, ʚ ʥʽʡ ʙʫʣʠ 

ʧʨʠʩʫʪʥʽ ʧʦʦʜʠʥʦʢʽ ʤʽʪʦʭʦʥʜʨʽʾ, ʛʨʫʧʠ ʩʠʥʘʧʪʠʯʥʠʭ ʧʫʭʠʨʮʽʚ ʽ ʧʫʯʢʠ 

ʤʽʢʨʦʪʨʫʙʦʯʦʢ ʦʨʽʻʥʪʦʚʘʥʠʭ ʚʟʜʦʚʞ ʥʘʧʨʷʤʢʫ ʘʢʩʦʥʽʚ. ʏʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ 9 
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ʩʝʘʥʩʽʚ ʈɽʍɺ ʽʩʪʦʪʥʠʤ ʧʦʣʽʤʦʨʬʥʠʤ ʩʫʙʤʽʢʨʦʩʢʦʧʽʯʥʠʤ ʧʝʨʝʙʫʜʦʚʘʤ 

ʧʽʜʜʘʚʘʣʠʩʷ ʝʥʜʦʪʝʣʽʦʮʠʪʠ ʢʨʦʚʦʥʦʩʥʠʭ ʢʘʧʽʣʷʨʽʚ ʢʦʨʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʤʦʣʦʜʠʭ 

ʱʫʨʽʚ. 

ɿʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ, ʤʽʩʪʠʣʘ ʷʜʨʘ ʥʝʧʨʘʚʠʣʴʥʦʾ ʬʦʨʤʠ. 

ʉʧʦʩʪʝʨʽʛʘʣʠʩʴ ʛʣʠʙʦʢʽ ʽʥʚʘʛʽʥʘʮʽʾ ʷʜʝʨʥʦʾ ʤʝʤʙʨʘʥʠ ʽ ʢʦʥʜʝʥʩʘʮʽʷ ʭʨʦʤʘʪʠʥʫ, 

ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʫ ʚʠʛʣʷʜʽ ʦʩʤʽʦʬʽʣʴʥʠʭ ʛʨʫʜʦʯʦʢ ʫʟʜʦʚʞ ʷʜʝʨʥʦʾ ʦʙʦʣʦʥʢʠ. 

ʎʝʥʪʨʘʣʴʥʘ ʯʘʩʪʠʥʘ ʤʘʪʨʠʢʩʫ ʷʜʨʘ ʚʠʛʣʷʜʘʣʘ ʝʣʝʢʪʨʦʥʥʦïʧʨʦʟʦʨʦʶ. ʗʜʝʨʥʘ 

ʤʝʤʙʨʘʥʘ ʥʘʙʫʚʘʣʘ ʧʽʜʚʠʱʝʥʦʾ ʝʣʝʢʪʨʦʥʥʦʾ ʱʽʣʴʥʦʩʪʽ, ʦʜʥʘʢ ʧʨʠ ʮʴʦʤʫ 

ʟʙʝʨʽʛʘʣʘʩʷ ʾʾ ʯʽʪʢʦ ʢʦʥʪʫʨʦʚʘʥʘ ʩʪʨʫʢʪʫʨʘ. 

ʋ ʧʝʨʠʥʫʢʣʝʘʨʥʽʡ ʦʙʣʘʩʪʽ ʮʠʪʦʧʣʘʟʤʠ ʙʫʣʠ ʧʨʠʩʫʪʥʽ ʥʝʟʤʽʥʝʥʽ ʜʨʽʙʥʽ 

ʤʽʪʦʭʦʥʜʨʽʾ, ʟ ʧʦʤʽʨʥʦ ʧʨʦʩʚʽʪʣʝʥʠʤ ʤʘʪʨʠʢʩʦʤ. ʂʨʠʩʪʠ ʙʫʣʠ ʚʢʦʨʦʯʝʥʽ, 

ʥʝʯʠʩʣʝʥʥʽ ʽ ʣʦʢʘʣʽʟʫʚʘʣʠʩʷ, ʧʝʨʝʚʘʞʥʦ, ʧʦʙʣʠʟʫ ʟʦʚʥʽʰʥʴʦʾ ʤʝʤʙʨʘʥʠ. ɺʦʛʥʠʱʘ 

ʜʝʩʪʨʫʢʮʽʾ ʟʦʚʥʽʰʥʽʭ ʤʝʤʙʨʘʥ ʽ ʢʨʠʩʪ ʚ ʤʽʪʦʭʦʥʜʨʽʷʭ ʥʝ ʚʠʷʚʣʷʣʠʩʷ. 

ɺ ʛʨʫʧʽ ʩʪʘʨʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʚʘʨʠʥ ʚʠʷʚʣʷʣʠʩʷ ʩʫʙʤʽʢʨʦʩʢʦʧʽʯʥʽ ʟʤʽʥʠ 

ʧʽʨʘʤʽʜʥʠʭ ʥʝʡʨʦʥʽʚ ʢʦʨʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʨʦʟʚʠʪʢʫ 

ʜʠʩʪʨʦʬʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʥʠʞʝʥʥʷʤ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ, 

ʤʝʪʘʙʦʣʽʯʥʦʾ ʪʘ ʨʝʧʘʨʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ ʧʨʦʮʝʩʽʚ. 

ʗʜʨʘ ʥʝʡʨʦʥʽʚ ʢʦʨʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʤʘʣʠ ʨʦʟʧʫʰʝʥʫ, ʛʣʘʜʢʫ, ʙʝʟ 

ʜʝʬʦʨʤʘʮʽʡ, ʦʩʤʽʦʬʽʣʴʥʫ ʷʜʝʨʥʫ ʤʝʤʙʨʘʥʫ, ʷʢʘ ʽʥʦʜʽ ʫʪʚʦʨʶʚʘʣʘ ʛʣʠʙʦʢʽ 

ʽʥʚʘʛʽʥʘʮʽʾ. ʍʨʦʤʘʪʠʥ ʧʝʨʝʙʫʚʘʚ, ʷʢ ʚ ʜʝʢʦʥʜʝʥʩʦʚʘʥʽʡ, ʪʘʢ ʽ ʚ ʢʦʥʜʝʥʩʦʚʘʥʽʡ 

ʬʦʨʤʘʭ. ɻʨʫʜʦʯʢʠ ʢʦʥʜʝʥʩʦʚʘʥʦʛʦ ʭʨʦʤʘʪʠʥʫ ʢʦʥʮʝʥʪʨʫʚʘʣʠʩʷ, ʷʢ ʧʦ ʧʝʨʠʬʝʨʽʾ 

ʤʘʪʨʠʢʩʫ ʷʜʨʘ, ʪʘʢ ʽ ʙʫʣʠ ʙʽʣʴʰïʤʝʥʰ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʩʽʷʥʽ ʧʦ ʤʘʪʨʠʢʩʫ. 

ʎʝʥʪʨʘʣʴʥʘ ʦʙʣʘʩʪʴ ʟʨʽʟʫ ʷʜʨʘ ʤʘʣʘ ʝʣʝʢʪʨʦʥʥʦïʧʨʦʟʦʨʠʡ ʚʠʛʣʷʜ. ʗʜʝʨʥʘ 

ʤʝʤʙʨʘʥʘ ʙʫʣʘ ʟʨʫʡʥʦʚʘʥʘ. ʋ ʮʽʡ ʦʙʣʘʩʪʽ ʤʘʪʨʠʢʩʫ ʷʜʨʘ ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʷ ʚ 

ʥʝʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʛʨʘʥʫʣʠ ʜʝʢʦʥʜʝʥʩʦʚʘʥʦʛʦ ʭʨʦʤʘʪʠʥʫ ʽ ʨʠʙʦʩʦʤʠ. ʆʢʨʝʤʽ 

ʷʜʨʘ ʧʽʨʘʤʽʜʥʠʭ ʥʝʡʨʦʥʽʚ ʤʽʩʪʠʣʠ ʱʽʣʴʥʽ ʦʩʤʽʦʬʽʣʴʥʽ ʚʢʣʶʯʝʥʥʷ (ʨʠʩ. 6.5, ɸ). 

ʎʠʪʦʧʣʘʟʤʘ ʧʽʨʘʤʽʜʥʠʭ ʥʝʡʨʦʥʽʚ ʤʽʩʪʠʣʘ ʥʝʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʤʽʪʦʭʦʥʜʨʽʡ, 

ʬʦʨʤʘ ʽ ʨʦʟʤʽʨʠ ʷʢʠʭ ʚʘʨʽʶʚʘʣʠ ʚ ʰʠʨʦʢʠʭ ʤʝʞʘʭ. ʇʝʨʝʚʘʞʘʣʠ ʤʽʪʦʭʦʥʜʨʽʾ 

ʩʬʝʨʠʯʥʦʾ ʬʦʨʤʠ. ɿʦʚʥʽʰʥʽ ʤʝʤʙʨʘʥʠ ʽ ʢʨʠʩʪʠ ʙʫʣʠ ʥʝ ʪʽʣʴʢʠ ʨʦʟʧʫʰʝʥʽ, ʘʣʝ ʽ 
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ʟʨʫʡʥʦʚʘʥʽ (ʨʠʩ. 6.5. ɹ). ʂʽʣʴʢʽʩʪʴ ʢʨʠʩʪ ʚ ʤʽʪʦʭʦʥʜʨʽʷʭ ʽʩʪʦʪʥʦ ʟʤʝʥʰʫʚʘʣʘʩʷ, ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʤʦʣʦʜʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʚʘʨʠʥ. 

         

ɸ ɹ 

ʈʠʩ. 6.5. ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʥʝʡʨʦʥʽʚ ʢʦʨʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʩʪʘʨʠʭ 

ʢʦʥʪʨʦʣʴʥʠʭ ʱʫʨʽʚ: ɸ ï ʜʠʬʫʟʥʦ ʨʦʟʩʽʷʥʽ ʛʨʫʜʦʯʢʠ ʢʦʥʜʝʥʩʦʚʘʥʦʛʦ ʭʨʦʤʘʪʠʥʫ ʽ 

ʦʩʤʽʦʬʽʣʴʥʽ ʚʢʣʶʯʝʥʥʷ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʦʙʣʘʩʪʽ ʤʘʪʨʠʢʩʫ ʷʜʨʘ; ɹ ï ʨʦʟʧʫʰʝʥʥʷ 

ʟʦʚʥʽʰʥʽʭ ʤʝʤʙʨʘʥ ʽ ʢʨʠʩʪ ʤʽʪʦʭʦʥʜʨʽʡ, ʚʦʛʥʠʱʝʚʠʡ ʣʽʟʠʩ ʤʝʤʙʨʘʥ (*). 

ʇʨʠʤʽʪʢʘ: ʗ ï ʷʜʨʦ ʥʝʡʨʦʥʘ. 

ɻʽʘʣʦʧʣʘʟʤʘ ʥʝʡʨʦʥʽʚ ʤʘʣʘ ʥʠʟʴʢʫ ʝʣʝʢʪʨʦʥʥʫ ʱʽʣʴʥʽʩʪʴ, ʚ ʥʽʡ 

ʨʦʟʪʘʰʦʚʫʚʘʣʘʩʷ ʥʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʨʠʙʦʩʦʤ ʽ ʧʦʣʽʩʦʤ. 

ɻʨʘʥʫʣʷʨʥʠʡ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʠʡ ʨʝʪʠʢʫʣʫʤ ʙʫʚ ʩʣʘʙʦ ʨʦʟʚʠʥʝʥʠʡ, ʡʦʛʦ 

ʮʠʩʪʝʨʥʠ ʩʠʣʴʥʦ ʨʦʟʰʠʨʶʚʘʣʠʩʷ, ʘ ʥʘ ʤʝʤʙʨʘʥʘʭ ʚʠʷʚʣʷʣʦʩʷ ʥʝʚʝʣʠʢʝ ʯʠʩʣʦ 

ʨʠʙʦʩʦʤ. ʅʝʨʽʜʢʦ ʟʫʩʪʨʽʯʘʣʠʩʷ ʦʩʝʨʝʜʢʠ ʨʦʟʧʫʰʝʥʥʷ ʽ ʜʝʩʪʨʫʢʮʽʾ ʤʝʤʙʨʘʥ. 

ʅʘʡʯʘʩʪʽʰʝ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʬʨʘʛʤʝʥʪʘʮʽʷ ʤʝʤʙʨʘʥ ʛʨʘʥʫʣʷʨʥʦʾ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʾ 

ʤʝʨʝʞʽ. 

ʇʣʘʩʪʠʥʯʘʩʪʠʡ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʡ ʢʦʤʧʣʝʢʩ ɻʦʣʴʜʞʽ ʙʫʚ ʽʩʪʦʪʥʦ 

ʩʢʦʨʦʯʝʥʠʡ ʽ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʝʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʭʘʦʪʠʯʥʦ ʦʨʽʻʥʪʦʚʘʥʠʭ, ʛʣʘʜʢʠʭ 

ʤʝʤʙʨʘʥ, ʦʪʦʯʝʥʠʭ ʦʜʠʥʠʯʥʠʤʠ ʚʝʣʠʢʠʤʠ ʝʣʝʢʪʨʦʥʥʦïʧʨʦʟʦʨʠʤʠ ʚʘʢʫʦʣʷʤʠ. 

ɼʫʞʝ ʯʘʩʪʦ ʚ ʮʠʪʦʧʣʘʟʤʽ ʚʠʷʚʣʷʣʠʩʷ ʚʢʣʶʯʝʥʥʷ ʣʽʧʽʜʽʚ, ʣʽʧʦʬʫʩʮʠʥʫ ʽ ʚʪʦʨʠʥʥʽ 

ʣʽʟʦʩʦʤʠ, ʱʦ ʤʽʩʪʠʣʠ ʢʦʥʛʣʦʤʝʨʘʪʠ ʜʝʛʝʥʝʨʘʪʠʚʥʦ ʟʤʽʥʝʥʠʭ ʤʝʤʙʨʘʥ (ʨʠʩ. 6.6, 

ɸ). 
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ɸʥʘʣʦʛʽʯʥʽ ʜʝʩʪʨʫʢʪʠʚʥʽ ʟʤʽʥʠ ʤʘʣʠ ʤʽʩʮʝ ʚ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʽʡ ʦʨʛʘʥʽʟʘʮʽʾ 

ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ ʢʨʦʚʦʥʦʩʥʠʭ ʢʘʧʽʣʷʨʽʚ (ʨʠʩ. 6.6, ɹ) 

         

ɸ ɹ 

ʈʠʩ. 6.6. ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʥʝʡʨʦʥʽʚ (ɸ) ʽ ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ (ɹ) ʢʨʦʚʦʥʦʩʥʠʭ 

ʢʘʧʽʣʷʨʽʚ ʢʦʨʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʩʪʘʨʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʱʫʨʽʚ. ɸ ï ʚʢʣʶʯʝʥʥʷ ʣʽʧʽʜʽʚ 

ʽ ʚʪʦʨʠʥʥʽ ʣʽʟʦʩʦʤʠ ʚ ʮʠʪʦʧʣʘʟʤʽ; ɹ ï ʥʘʙʫʭʘʥʥʷ ʤʽʪʦʭʦʥʜʨʽʡ ʟ ʧʨʦʩʚʽʪʣʝʥʥʷʤ 

ʤʘʪʨʠʢʩʫ. ʇʨʠʤʽʪʢʘ: ʃ ï ʣʽʧʽʜʥʽ ʚʢʣʶʯʝʥʥʷ; ʃʟ ï ʣʽʟʦʩʦʤʠ; ɺɸ ï ʚʽʜʨʦʩʪʢʠ 

ʘʩʪʨʦʮʠʪʽʚ; ʗ ï ʷʜʨʦ; ʄ ï ʤʽʪʦʭʦʥʜʨʽʾ. 

ʋ ʮʠʪʦʧʣʘʟʤʽ ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʽʩʪʦʪʥʘ ʚʘʢʫʦʣʽʟʘʮʽʷ ʮʠʩʪʝʨʥ 

ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʾ ʤʝʨʝʞʽ ʟ ʚʪʨʘʪʦʶ ʧʦʚ'ʷʟʘʥʠʭ ʟ ʾʾ ʤʝʤʙʨʘʥʘʤʠ ʨʠʙʦʩʦʤ. 

ʂʽʣʴʢʽʩʪʴ ʢʨʠʩʪ ʚ ʤʽʪʦʭʦʥʜʨʽʷʭ ʟʥʠʞʫʚʘʣʘʩʴ, ʱʦʜʦ ʛʨʫʧʠ ʤʦʣʦʜʠʭ ʢʦʥʪʨʦʣʴʥʠʭ 

ʱʫʨʽʚ. ʄʽʪʦʭʦʥʜʨʽʾ ʟʥʘʭʦʜʠʣʠʩʴ ʚ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʥʘʙʫʭʘʥʥʷ, ʱʦ 

ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʴ ʧʨʦʩʚʽʪʣʝʥʥʷʤ ʤʘʪʨʠʢʩʫ. 

ʎʠʪʦʧʣʘʟʤʘʪʠʯʥʘ ʤʝʤʙʨʘʥʘ ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ, ʟʚʝʨʥʝʥʘ ʚ ʧʨʦʩʚʽʪ ʢʘʧʽʣʷʨʽʚ, 

ʙʫʣʘ ʩʠʣʴʥʦ ʨʦʟʧʫʰʝʥʘ, ʦʩʤʽʦʬʽʣʴʥʘ ʽ ʤʘʣʘ ʜʽʣʷʥʢʠ ʨʫʡʥʫʚʘʥʥʷ. ʋ ʧʨʦʩʚʽʪʽ 

ʢʘʧʽʣʷʨʽʚ ʽʥʦʜʽ ʟʫʩʪʨʽʯʘʣʠʩʷ ʘʛʨʝʛʘʪʠ ʝʨʠʪʨʦʮʠʪʽʚ. ɺ ʤʽʩʮʽ ʢʦʥʪʘʢʪʽʚ ʝʨʠʪʨʦʮʠʪʽʚ 

ʤʽʞ ʩʦʙʦʶ ʽ ʝʨʠʪʨʦʮʠʪʽʚ ʟ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʶ ʤʝʤʙʨʘʥʦʶ ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʨʦʟʧʣʘʚʣʝʥʥʷ ʝʣʝʤʝʥʪʘʨʥʠʭ ʤʝʤʙʨʘʥ. ɺ ʮʠʪʦʧʣʘʟʤʽ ʚʽʜʨʦʩʪʢʽʚ 

ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ ʧʨʘʢʪʠʯʥʦ ʙʫʣʠ ʚʽʜʩʫʪʥʽ ʤʽʢʨʦʧʽʥʦʮʠʪʦʟʥʽ ʙʫʣʴʙʘʰʢʠ. 

ʏʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 9 ʩʝʘʥʩʽʚ ʈɽʍɺ ʚ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʽ 

(ï60ʦʉ; ï120ʦʉ; ï120ʦʉ) ʫ ʩʪʘʨʠʭ ʪʚʘʨʠʥ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʧʦʤʽʨʥʦ ʚʠʨʘʞʝʥʽ 
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ʧʝʨʝʙʫʜʦʚʠ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʧʽʨʘʤʽʜʥʠʭ ʥʝʡʨʦʥʽʚ ʢʦʨʠ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ. 

ʋ ʮʠʪʦʧʣʘʟʤʽ ʦʢʨʝʤʠʭ ʥʝʡʨʦʥʽʚ ʚʠʷʚʣʷʣʠʩʷ ʤʽʪʦʭʦʥʜʨʽʾ ʛʘʥʪʝʣʝʚʠʜʥʦʾ 

ʬʦʨʤʠ ʟ ʧʝʨʝʪʷʞʢʘʤʠ, ʱʦ ʩʚʽʜʯʠʣʦ ʧʨʦ ʧʨʦʮʝʩ ʾʭ ʨʦʟʧʦʜʽʣʫ. ʗʜʨʘ ʤʘʣʠ ʟʚʠʯʘʡʥʫ 

ʬʦʨʤʫ ʽ ʨʦʟʤʽʨʠ. ʗʜʝʨʥʘ ʤʝʤʙʨʘʥʘ ʙʫʣʘ ʧʦʤʽʨʥʦ ʨʦʟʧʫʰʝʥʘ ʙʝʟ ʚʦʛʥʠʱ 

ʜʝʩʪʨʫʢʮʽʾ. ʇʝʨʠʥʫʢʣʝʘʨʥʽ ʧʨʦʩʪʦʨʠ ʥʝ ʨʦʟʰʠʨʶʚʘʣʠʩʷ. 

ʂʽʣʴʢʘ ʨʦʟʰʠʨʝʥʠʤʠ ʟʘʣʠʰʘʣʠʩʷ ʮʠʩʪʝʨʥʠ ʛʨʘʥʫʣʷʨʥʦʾ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʾ 

ʤʝʨʝʞʽ. ɿʥʘʯʥʦ ʟʙʽʣʴʰʫʚʘʣʘʩʷ ʢʽʣʴʢʽʩʪʴ ʧʦʚ'ʷʟʘʥʠʭ ʟ ʤʝʤʙʨʘʥʘʤʠ ʛʨʘʥʫʣʷʨʥʦʾ 

ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʾ ʤʝʨʝʞʽ ʨʠʙʦʩʦʤ, ʘ ʪʘʢʦʞ ʯʠʩʣʦ ʚʽʣʴʥʦ ʣʝʞʘʯʠʭ ʚ ʮʠʪʦʧʣʘʟʤʽ 

ʧʦʣʽʩʦʤ ʽ ʨʠʙʦʩʦʤ. ɿʥʘʯʥʦ ʟʤʝʥʰʫʚʘʣʘʩʷ ʢʽʣʴʢʽʩʪʴ ʚʦʛʥʠʱ ʜʝʩʪʨʫʢʮʽʾ ʤʝʤʙʨʘʥ 

ʰʦʨʩʪʢʦʛʦ ɽʇʈ. 

ʋ ʧʝʨʝʚʘʞʥʦʾ ʙʽʣʴʰʦʩʪʽ ʥʝʡʨʦʥʽʚ ʙʫʣʠ ʚʽʜʩʫʪʥʽ ʦʩʝʨʝʜʢʠ ʣʽʟʠʩʫ ʤʝʤʙʨʘʥ 

ʰʦʨʩʪʢʦʛʦ ɽʇʈ. ʏʘʩʪʦ ʚʠʷʚʣʷʣʘʩʷ ʛʽʧʝʨʧʣʘʟʽʷ ʤʝʤʙʨʘʥ ʛʨʘʥʫʣʷʨʥʦʾ 

ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʾ ʤʝʨʝʞʽ. 

ʇʣʘʩʪʠʥʯʘʩʪʠʡ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʡ ʢʦʤʧʣʝʢʩ ɻʦʣʴʜʞʽ ʙʫʚ ʧʦʤʽʨʥʦ 

ʛʽʧʝʨʪʨʦʬʦʚʘʥʠʡ. ɿʙʝʨʽʛʘʣʘʩʷ ʜʝʟʦʨʛʘʥʽʟʘʮʽʷ ʡʦʛʦ ʛʣʘʜʢʠʭ ʤʝʤʙʨʘʥ, ʦʪʦʯʝʥʠʭ 

ʜʨʽʙʥʠʤʠ ʝʣʝʢʪʨʦʥʥʦïʧʨʦʟʦʨʠʤʠ ʚʝʟʠʢʫʣʘʤʠ. ɺ ʦʙʣʘʩʪʽ ʡʦʛʦ ʣʦʢʘʣʽʟʘʮʽʾ 

ʟʙʽʣʴʰʫʚʘʣʘʩʷ ʢʽʣʴʢʽʩʪʴ ʧʝʨʚʠʥʥʠʭ ʣʽʟʦʩʦʤ, ʘ ʚʪʦʨʠʥʥʽ ʣʽʟʦʩʦʤʠ ʧʨʘʢʪʠʯʥʦ ʙʫʣʠ 

ʚʽʜʩʫʪʥʽ. ʋ ʮʠʪʦʧʣʘʟʤʽ ʟʤʝʥʰʫʚʘʣʘʩʷ ʢʽʣʴʢʽʩʪʴ ʚʢʣʶʯʝʥʴ ʣʽʧʽʜʽʚ ʽ ʣʽʧʦʬʫʩʮʠʥʫ, 

ʟ'ʷʚʣʷʣʠʩʷ ʦʙʣʷʤʦʚʘʥʽ ʚʝʟʠʢʫʣʠ (ʨʠʩ. 6.7). 

ʏʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ 9 ʩʝʘʥʩʽʚ ʈɽʍɺ ʪʘʢʦʞ ʽʩʪʦʪʥʠʤ ʩʫʙʤʽʢʨʦʩʢʦʧʽʯʥʠʤ 

ʧʝʨʝʙʫʜʦʚʘʤ ʧʽʜʜʘʚʘʣʠʩʷ ʢʨʦʚʦʥʦʩʥʽ ʢʘʧʽʣʷʨʠ ʢʦʨʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʩʪʘʨʠʭ 

ʱʫʨʽʚ. 

ɿʥʘʯʥʘ ʯʘʩʪʠʥʘ ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ ʤʽʩʪʠʣʘ ʤʽʪʦʭʦʥʜʨʽʾ ʟ ʱʽʣʴʥʦʶ ʦʩʤʽʦʬʽʣʴʥʦʶ 

ʟʦʚʥʽʰʥʴʦʶ ʤʝʤʙʨʘʥʦʶ ʽ ʝʣʝʢʪʨʦʥʥʦïɦ ʽʣʴʥʠʤ ʤʘʪʨʠʢʩʦʤ. ʅʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ 

ʤʽʪʦʭʦʥʜʨʽʡ ʤʘʣʘ ʧʝʨʝʪʷʞʢʠ. ʋ ʮʠʪʦʧʣʘʟʤʽ ʙʫʣʠ ʧʨʠʩʫʪʥʽ ʯʠʩʣʝʥʥʽ ʨʠʙʦʩʦʤʠ ʽ 

ʧʦʣʽʩʦʤʠ, ʘ ʚ ʮʠʪʦʧʣʘʟʤʽ ʚʽʜʨʦʩʪʢʽʚ ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ 

ʤʽʢʨʦʧʽʥʦʮʠʪʦʟʥʠʭ ʙʫʣʴʙʘʰʦʢ (ʨʠʩ. 6.8). 
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ɻʨʘʥʫʣʷʨʥʠʡ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʠʡ ʨʝʪʠʢʫʣʫʤ ʙʫʚ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ ʚʠʛʣʷʜʽ 

ʦʢʨʝʤʠʭ ʮʠʩʪʝʨʥ, ʟʘʧʦʚʥʝʥʠʭ ʚʦʣʦʢʥʠʩʪʦʶ ʩʫʙʩʪʘʥʮʽʻʶ, ʷʢʘ ʤʘʣʘ ʩʝʨʝʜʥʶ 

ʝʣʝʢʪʨʦʥʥʫ ʱʽʣʴʥʽʩʪʴ. ʅʘ ʤʝʤʙʨʘʥʘʭ ʰʦʨʩʪʢʦʛʦ ɽʇʈ ʙʫʣʘ ʧʨʠʩʫʪʥʷ ʚʝʣʠʢʘ 

ʢʽʣʴʢʽʩʪʴ ʧʦʚ'ʷʟʘʥʠʭ ʨʠʙʦʩʦʤ. 

ʇʣʘʩʪʠʥʯʘʩʪʠʡ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʡ ʢʦʤʧʣʝʢʩ ɻʦʣʴʜʞʽ ʚʠʷʚʣʷʚʩʷ ʫ ʚʠʛʣʷʜʽ 

ʦʢʨʝʤʠʭ ʛʣʘʜʢʠʭ ʤʝʤʙʨʘʥ ʽ ʝʣʝʢʪʨʦʥʥʦïʧʨʦʟʦʨʠʭ ʚʝʟʠʢʫʣ. 

 

ʈʠʩ. 6.7. ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʥʝʡʨʦʥʽʚ ʢʦʨʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʩʪʘʨʠʭ ʱʫʨʽʚ ʯʝʨʝʟ 

ʤʽʩʷʮʴ ʧʽʩʣʷ 9 ʩʝʘʥʩʽʚ ʈɽʍɺ. ʆʙʣʷʤʦʚʘʥʽ ʚʝʟʠʢʫʣʠ ʚ ʮʠʪʦʧʣʘʟʤʽ. 

 

ʈʠʩ. 6.8. ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ ʢʨʦʚʦʥʦʩʥʠʭ ʢʘʧʽʣʷʨʽʚ ʢʦʨʠ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʩʪʘʨʠʭ ʱʫʨʽʚ ʯʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ 9 ʩʝʘʥʩʽʚ ʈɽʍɺ. ɿʙʽʣʴʰʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʤʽʢʨʦʧʽʥʦʮʠʪʦʟʥʠʭ ʙʫʣʴʙʘʰʦʢ ʚ ʮʠʪʦʧʣʘʟʤʽ. ʇʨʠʤʽʪʢʘ: ʇʂ ï ʧʨʦʩʚʽʪ 

ʢʘʧʽʣʷʨʘ; ʄɺ ï ʤʽʢʨʦʧʽʥʦʮʠʪʦʟʥʽ ʚʝʟʠʢʫʣʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʫʙʤʽʢʨʦʩʢʦʧʽʯʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʧʽʨʘʤʽʜʥʠʭ ʥʝʡʨʦʥʽʚ ʽ 

ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ ʢʦʨʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʤʦʣʦʜʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʱʫʨʽʚ ʩʚʽʜʯʠʣʘ ʧʨʦ ʾʭ 
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ʚʠʩʦʢʫ ʩʪʨʫʢʪʫʨʥʦïʬʫʥʢʮʽʦʥʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʚʘʣʦʩʴ 

ʧʨʦʩʚʽʪʣʝʥʥʷʤ ʤʘʪʨʠʢʩʫ ʷʜʨʘ, ʚ ʷʢʦʤʫ ʧʝʨʝʚʘʞʥʦ ʤʽʩʪʠʣʠʩʷ ʛʨʘʥʫʣʠ 

ʜʝʢʦʥʜʝʥʩʦʚʘʥʦʛʦ ʭʨʦʤʘʪʠʥʫ, ʜʨʽʙʥʽ ʚʦʛʥʠʱʘ ʜʝʬʦʨʤʘʮʽʾ ʷʜʝʨʥʦʾ ʤʝʤʙʨʘʥʠ. ʋ 

ʮʠʪʦʧʣʘʟʤʽ ʚʠʷʚʣʷʚʩʷ ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʠʡ ʛʨʘʥʫʣʷʨʥʠʡ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʠʡ 

ʨʝʪʠʢʫʣʫʤ, ʟ ʯʠʩʣʝʥʥʠʤʠ, ʧʦʚ'ʷʟʘʥʠʤʠ ʟ ʡʦʛʦ ʤʝʤʙʨʘʥʘʤʠ ʨʠʙʦʩʦʤʘʤʠ. 

ɼʝʩʪʨʫʢʮʽʾ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ ʤʝʤʙʨʘʥʥʠʭ ʩʪʨʫʢʪʫʨ ʽ ʦʨʛʘʥʝʣ ʢʣʽʪʠʥ ʚ ʮʽʡ 

ʛʨʫʧʽ ʪʚʘʨʠʥ ʧʨʘʢʪʠʯʥʦ ʙʫʣʠ ʚʽʜʩʫʪʥʽ. ɽʣʝʢʪʨʦʥʥʦïʤʽʢʨʦʩʢʦʧʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʽʨʘʤʽʜʥʠʭ ʥʝʡʨʦʥʽʚ ʽ ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ ʢʦʨʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʩʪʘʨʠʭ ʢʦʥʪʨʦʣʴʥʠʭ 

ʪʚʘʨʠʥ ʚʩʪʘʥʦʚʠʣʦ ʥʘʷʚʥʽʩʪʴ ʷʩʢʨʘʚʦ ʚʠʨʘʞʝʥʠʭ ʜʠʩʪʨʦʬʽʯʥʠʭ ʽ ʜʝʩʪʨʫʢʪʠʚʥʠʭ 

ʟʤʽʥ ʾʭ ʦʨʛʘʥʝʣ. ʈʦʟʚʠʚʘʣʠʩʷ ʢʘʪʘʙʦʣʽʯʥʽ ʧʨʦʮʝʩʠ. 

ʅʘ ʥʘʰ ʧʦʛʣʷʜ ʧʨʦʚʽʜʥʠʤ ʬʘʢʪʦʨʦʤ, ʷʢʠʡ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʮʠʭ ʟʤʽʥ, ʻ 

ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ ʜʠʩʬʫʥʢʮʽʾ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʦʛʥʠʱʝʚʠʤ 

ʣʽʟʠʩʦʤ ʟʦʚʥʽʰʥʽʭ ʤʝʤʙʨʘʥ, ʥʘʙʫʭʘʥʥʷʤ ʤʽʪʦʭʦʥʜʨʽʡ ʟ ʧʨʦʩʚʽʪʣʝʥʥʷʤ ʤʘʪʨʠʢʩʫ ʽ 

ʟʤʝʥʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʢʨʠʩʪ. ʉʧʦʩʪʝʨʽʛʘʣʠʩʷ ʧʦʨʫʰʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʰʦʨʩʪʢʦʛʦ 

ɽʇʈ. ɿ'ʷʚʣʷʣʠʩʷ ʚʦʛʥʠʱʘ ʜʝʩʪʨʫʢʮʽʾ ʤʝʤʙʨʘʥ, ʱʦ ʻ ʭʘʨʘʢʪʝʨʥʦʶ ʦʟʥʘʢʦʶ ʨʽʟʢʦʛʦ 

ʟʥʠʞʝʥʥʷ ʩʠʥʪʝʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ ʧʨʦʮʝʩʽʚ. 

ɺ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʽʡ ʦʨʛʘʥʽʟʘʮʽʾ ʧʽʨʘʤʽʜʥʠʭ ʥʝʡʨʦʥʽʚ ʽ ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ ʢʦʨʠ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʯʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ 9 ʩʝʘʥʩʽʚ ʈɽʍɺ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʽ (ï60ʦʉ; ï120ʦʉ; ï120ʦʉ) ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʟʤʽʥʠ, ʱʦ 

ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʦʤʽʨʥʦ ʚʠʨʘʞʝʥʫ ʘʢʪʠʚʘʮʽʶ ʙʽʦʝʥʝʨʛʝʪʠʢʠ, ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ, 

ʷʢ ʯʠʩʣʘ ʤʽʪʦʭʦʥʜʨʽʡ, ʪʘʢ ʽ ʢʨʠʩʪ ʚ ʥʠʭ. ʂʨʽʤ ʪʦʛʦ, ʧʽʜʚʠʱʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʩʪʘʥʫ ʤʽʪʦʭʦʥʜʨʽʡ ʧʽʜʪʚʝʨʜʞʫʚʘʣʦʩʷ ʥʘʷʚʥʽʩʪʶ ʚ ʧʨʝʧʘʨʘʪʘʭ ʬʦʨʤ ʤʽʪʦʭʦʥʜʨʽʡ, 

ʱʦ ʜʽʣʷʪʴʩʷ. ʋ ʩʪʘʨʠʭ ʪʚʘʨʠʥ ʯʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʛʦ ʨʝʞʠʤʫ 

ʈɽʍɺ ʟʙʝʨʽʛʘʣʠʩʴ ʜʠʩʪʨʦʬʽʯʥʽ ʽ ʜʝʩʪʨʫʢʪʠʚʥʽ ʟʤʽʥʠ ʚʽʢʦʚʦʛʦ ʭʘʨʘʢʪʝʨʫ. ʇʦʨʷʜ ʟ 

ʮʠʤ, ʤʦʞʥʘ ʛʦʚʦʨʠʪʠ ʧʨʦ ʟʙʽʣʴʰʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʥʝʡʨʦʥʽʚ, ʱʦ 

ʩʪʨʫʢʪʫʨʥʦ ʧʨʦʷʚʣʷʣʦʩʷ ʚ ʛʽʧʝʨʧʣʘʟʽʾ ʤʝʤʙʨʘʥ ʰʦʨʩʪʢʦʛʦ ɽʇʈ, ʧʦʷʚʽ ʬʦʨʤ 

ʤʽʪʦʭʦʥʜʨʽʡ, ʱʦ ʜʽʣʷʪʴʩʷ ʽ ʟʙʽʣʴʰʝʥʥʽ ʢʽʣʴʢʦʩʪʽ, ʷʢ ʧʦʚ'ʷʟʘʥʠʭ ʟ ʤʝʤʙʨʘʥʘʤʠ 

ʨʠʙʦʩʦʤ, ʪʘʢ ʽ ʚʽʣʴʥʠʭ ʨʠʙʦʩʦʤ ʽ ʧʦʣʽʩʦʤ ʚ ʮʠʪʦʧʣʘʟʤʽ. 
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ʆʪʨʠʤʘʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʈɽʍɺ ʚ ʟʘʟʥʘʯʝʥʦʤʫ 

ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʽ ʩʪʠʤʫʣʶʶʪʴ ʩʠʥʪʝʪʠʯʥʽ, ʙʽʦʝʥʝʨʛʝʪʠʯʥʽ ʪʘ ʤʝʪʘʙʦʣʽʯʥʽ 

ʬʫʥʢʮʽʾ ʢʣʽʪʠʥ ʽ ʩʫʜʠʥ ʢʦʨʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʪʚʘʨʠʥ. 

 

6.2. ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʥʽ ʧʝʨʝʙʫʜʦʚʠ ʥʝʡʨʦʩʝʢʨʝʪʦʨʥʠʭ ʢʣʽʪʠʥ 

ʛʽʧʦʪʘʣʘʤʫʩʘ ʤʦʣʦʜʠʭ ʽ ʩʪʘʨʠʭ ʱʫʨʽʚ ʜʦ ʪʘ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʠʪʤʽʯʥʠʭ 

ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʭʦʣʦʜʦʚʠʭ ʚʧʣʠʚʽʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʽ (ï60ʦʉ; ï

120ʦʉ; ï120ʦʉ) 

 

ɽʣʝʢʪʨʦʥʥʦïʤʽʢʨʦʩʢʦʧʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʩʫʙʤʽʢʨʦʩʢʦʧʽʯʥʦʾ ʘʨʭʽʪʝʢʪʦʥʽʢʠ 

ʩʝʢʨʝʪʦʨʥʠʭ ʥʝʡʨʦʥʽʚ ʛʽʧʦʪʘʣʘʤʫʩʘ ʤʦʣʦʜʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʱʫʨʽʚ, ʧʦʢʘʟʘʣʦ ʧʦʚʥʝ 

ʟʙʝʨʝʞʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʾʭ ʤʝʤʙʨʘʥ ʽ ʦʨʛʘʥʝʣ. 

ʗʜʨʘ ʥʝʡʨʦʥʽʚ ʤʘʣʠ ʦʢʨʫʛʣʫ ʬʦʨʤʫ ʽ ʮʝʥʪʨʘʣʴʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚ 

ʮʠʪʦʧʣʘʟʤʽ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ ʨʽʟʥʠʡ ʩʪʫʧʽʥʴ ʧʨʦʩʚʽʪʣʝʥʥʷ ʤʘʪʨʠʢʩʫ ʷʜʨʘ, ʱʦ 

ʡʤʦʚʽʨʥʦ, ʧʦʚ'ʷʟʘʥʦ ʟ ʥʝʦʜʥʘʢʦʚʦʶ ʘʢʪʠʚʥʽʩʪʶ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ ʩʠʥʪʝʪʠʯʥʠʭ 

ʧʨʦʮʝʩʽʚ. ʋ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʥʝʡʨʦʥʽʚ ʤʘʪʨʠʢʩ ʷʜʨʘ ʤʘʚ ʜʨʽʙʥʦ ʛʨʘʥʫʣʷʨʥʫ 

ʩʪʨʫʢʪʫʨʫ ʽ ʩʝʨʝʜʥʶ ʝʣʝʢʪʨʦʥʥʫ ʱʽʣʴʥʽʩʪʴ, ʩʪʚʦʨʶʚʘʥʫ ʜʠʬʫʟʥʦ ʨʦʟʧʦʜʽʣʝʥʠʤʠ 

ʛʨʘʥʫʣʘʤʠ ʜʝʢʦʥʜʝʥʩʦʚʘʥʦʛʦ ʭʨʦʤʘʪʠʥʫ (ʨʠʩ. 6.9, ɸ). 

ʗʜʝʨʥʘ ʤʝʤʙʨʘʥʘ ʙʫʣʘ ʛʣʘʜʢʘ, ʦʩʤʽʦʬʽʣʴʥʘ ʽ ʤʘʣʘ ʯʽʪʢʦ ʢʦʥʪʫʨʦʚʘʥʫ 

ʩʪʨʫʢʪʫʨʫ. ʇʝʨʠʥʫʢʣʝʘʨʥʽ ʧʨʦʩʪʦʨʠ ʤʘʣʠ ʨʽʚʥʦʤʽʨʥʫ ʰʠʨʠʥʫ, ʙʝʟ ʚʦʛʥʠʱ 

ʨʦʟʰʠʨʝʥʥʷ. ʂʘʨʽʦʣʝʤʘ ʽʥʦʜʽ ʫʪʚʦʨʶʚʘʣʘ ʯʠʩʣʝʥʥʽ ʛʣʠʙʦʢʽ ʽ ʜʨʽʙʥʽ ʽʥʚʘʛʽʥʘʮʽʾ. 

ʋ ʧʝʨʠʥʫʢʣʝʘʨʥʽʡ ʦʙʣʘʩʪʽ ʮʠʪʦʧʣʘʟʤʠ ʥʝʡʨʦʩʝʢʨʝʪʦʨʥʠʭ ʥʝʡʨʦʥʽʚ 

ʛʽʧʦʪʘʣʘʤʫʩʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʤʦʣʦʜʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʱʫʨʽʚ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʚʝʣʠʢʘ 

ʢʽʣʴʢʽʩʪʴ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ ʦʨʛʘʥʝʣ. ɻʽʘʣʦʧʣʘʟʤʘ ʙʫʣʘ ʟʘʧʦʚʥʝʥʘ ʚʝʣʠʢʦʶ 

ʢʽʣʴʢʽʩʪʶ ʨʠʙʦʩʦʤ ʽ ʧʦʣʽʩʦʤ. 

ɻʨʘʥʫʣʷʨʥʠʡ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʠʡ ʨʝʪʠʢʫʣʫʤ ʟʥʘʭʦʜʠʚʩʷ ʚ ʤʝʪʘʙʦʣʽʯʥʦ 

ʘʢʪʠʚʥʦʤʫ ʩʪʘʥʽ, ʡʦʛʦ ʮʠʩʪʝʨʥʠ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʶ ʜʨʽʙʥʽ ʩʧʣʦʱʝʥʥʽ ʚʘʢʫʦʣʽ, 

ʚʤʽʩʪ ʷʢʠʭ ʤʘʚ ʨʽʟʥʫ ʝʣʝʢʪʨʦʥʥʫ ʱʽʣʴʥʽʩʪʴ ʽ ʜʨʽʙʥʦ ʛʨʘʥʫʣʷʨʥʫ ʩʪʨʫʢʪʫʨʫ. ʅʘ 

ʤʝʤʙʨʘʥʘʭ ʛʨʘʥʫʣʷʨʥʦʾ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʾ ʤʝʨʝʞʽ ʚʠʷʚʣʷʣʦʩʷ ʙʝʟʣʽʯ ʨʠʙʦʩʦʤ. ɺ 
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ʦʢʨʝʤʠʭ ʩʝʢʨʝʪʦʨʥʠʭ ʥʝʡʨʦʥʘʭ ʛʽʧʦʪʘʣʘʤʫʩʘ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʛʽʧʝʨʧʣʘʟʽʷ ʤʝʤʙʨʘʥ 

ʛʨʘʥʫʣʷʨʥʦʛʦ ɽʇʈ. 

ʏʠʩʣʝʥʥʽ ʤʽʪʦʭʦʥʜʨʽʾ ʤʘʣʠ ʨʽʟʥʫ ʚʝʣʠʯʠʥʫ ʽ ʬʦʨʤʫ. ʋ ʤʘʪʨʠʢʩʽ ʤʽʪʦʭʦʥʜʨʽʡ 

ʨʦʟʪʘʰʦʚʫʚʘʣʘʩʴ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʫʢʦʨʦʯʝʥʠʭ ʢʨʠʩʪ. ɿʦʚʥʽʰʥʽ ʤʝʤʙʨʘʥʠ 

ʤʽʪʦʭʦʥʜʨʽʡ ʚʦʣʦʜʽʣʠ ʯʽʪʢʦ ʢʦʥʪʫʨʦʚʘʥʦʶ ʩʪʨʫʢʪʫʨʦʶ. ʄʘʪʨʠʢʩ ʤʽʪʦʭʦʥʜʨʽʡ ʤʘʚ 

ʜʨʽʙʥʦʟʝʨʥʠʩʪʫ ʩʪʨʫʢʪʫʨʫ ʽ ʩʝʨʝʜʥʶ ʝʣʝʢʪʨʦʥʥʫ ʱʽʣʴʥʽʩʪʴ. ʅʝʨʽʜʢʦ ʚʠʷʚʣʷʣʠʩʷ 

ʬʦʨʤʠ ʤʽʪʦʭʦʥʜʨʽʡ, ʷʢʽ ʩʚʽʜʯʠʣʠ ʧʨʦ ʾʭ ʧʦʜʽʣ  (ʨʠʩ. 6.9, ɹ). 

              

ɸ                           ɹ 

ʈʠʩ. 6.9. ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʥʝʡʨʦʥʽʚ ʛʽʧʦʪʘʣʘʤʫʩʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʤʦʣʦʜʠʭ 

ʢʦʥʪʨʦʣʴʥʠʭ ʱʫʨʽʚ: ɸ ï ʜʠʬʫʟʥʦ ʨʦʟʧʦʜʽʣʝʥʽ ʛʨʘʥʫʣʠ ʜʝʢʦʥʜʝʥʩʦʚʘʥʦʛʦ ʷʜʝʨʥʦʛʦ 

ʭʨʦʤʘʪʠʥʫ; ɹ ï ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʡ ʤʘʪʨʠʢʩ ʤʽʪʦʭʦʥʜʨʽʡ. ʇʨʠʤʽʪʢʘ: ʗ ï ʷʜʨʦ; ʄ ï 

ʤʽʪʦʭʦʥʜʨʽʾ. 

ʇʣʘʩʪʠʥʯʘʩʪʠʡ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʡ ʢʦʤʧʣʝʢʩ ɻʦʣʴʜʞʽ ʙʫʚ ʧʦʤʽʨʥʦ 

ʛʽʧʝʨʪʨʦʬʦʚʘʥʠʡ ʽ ʧʨʝʜʩʪʘʚʣʷʚ ʩʦʙʦʶ ʩʪʦʧʢʠ ʧʘʨʘʣʝʣʴʥʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʛʣʘʜʢʠʭ 

ʤʝʤʙʨʘʥ, ʦʪʦʯʝʥʠʭ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʜʨʽʙʥʠʭ ʽ ʚʝʣʠʢʠʭ ʝʣʝʢʪʨʦʥʥʦïʧʨʦʟʦʨʠʭ 

ʚʘʢʫʦʣʝʡ. ɺ ʦʙʣʘʩʪʽ ʡʦʛʦ ʣʦʢʘʣʽʟʘʮʽʾ ʚʠʷʚʣʷʣʠʩʷ ʧʝʨʚʠʥʥʽ ʣʽʟʦʩʦʤʠ. ʋ ʮʠʪʦʧʣʘʟʤʽ 

ʥʝʡʨʦʥʽʚ ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʷ ʯʠʩʣʝʥʥʽ ʩʝʢʨʝʪʦʨʥʽ ʛʨʘʥʫʣʠ, ʱʦ ʤʘʣʠ ʨʽʟʥʫ 

ʝʣʝʢʪʨʦʥʥʫ ʱʽʣʴʥʽʩʪʴ (ʨʠʩ. 6.10), ʘ ʣʽʧʦʬʫʩʮʠʥʦʚʽ ʚʢʣʶʯʝʥʥʷ ʧʨʘʢʪʠʯʥʦ ʙʫʣʠ 

ʚʽʜʩʫʪʥʽ. ʎʠʪʦʧʣʘʟʤʘʪʠʯʥʘ ʤʝʤʙʨʘʥʘ ʥʝ ʟʤʽʥʶʚʘʣʘʩʴ. 
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ʈʠʩ. 6.10. ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʥʝʡʨʦʥʽʚ ʛʽʧʦʪʘʣʘʤʫʩʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʤʦʣʦʜʠʭ 

ʢʦʥʪʨʦʣʴʥʠʭ ʱʫʨʽʚ. ʉʢʫʧʯʝʥʥʷ ʩʝʢʨʝʪʦʨʥʠʭ ʛʨʘʥʫʣ ʚ ʮʠʪʦʧʣʘʟʤʽ. ʇʨʠʤʽʪʢʘ: ʗ ï 

ʷʜʨʦ; ʉɻ ï ʩʝʢʨʝʪʦʨʥʽ ʛʨʘʥʫʣʠ. 

ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʩʝʢʨʝʪʦʨʥʠʭ ʥʝʡʨʦʥʽʚ ʛʽʧʦʪʘʣʘʤʫʩʘ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʯʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ 9 ʩʝʘʥʩʽʚ ʈɽʍɺ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ 

ʨʝʞʠʤʽ (ï60ʦʉ; ï120ʦʉ; ï120ʦʉ), ʩʚʽʜʯʠʣʘ ʧʨʦ ʪʝ, ʱʦ ʩʫʙʤʽʢʨʦʩʢʦʧʽʯʥʘ ʙʫʜʦʚʘ ʾʭ 

ʩʪʨʫʢʪʫʨʥʠʭ ʩʢʣʘʜʦʚʠʭ ʥʝ ʤʽʩʪʠʣʘ ʧʦʰʢʦʜʞʝʥʴ ʤʝʤʙʨʘʥ ʽ ʦʨʛʘʥʝʣ. 

ʗʜʨʘ ʩʝʢʨʝʪʦʨʥʠʭ ʥʝʡʨʦʥʽʚ ʤʘʣʠ ʦʢʨʫʛʣʫ ʬʦʨʤʫ. ɻʨʘʥʫʣʠ ʜʝʢʦʥʜʝʥʩʦʚʘʥʦʛʦ 

ʭʨʦʤʘʪʠʥʫ ʥʝʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʷʣʠʩʷ ʧʦ ʧʣʦʱʽ ʟʨʽʟʫ ʷʜʨʘ. ʋ ʧʝʨʠʥʫʢʣʝʘʨʥʽʡ 

ʦʙʣʘʩʪʽ ʮʠʪʦʧʣʘʟʤʠ ʚʠʷʚʣʷʣʠʩʷ ʩʢʫʧʯʝʥʥʷ ʨʠʙʦʩʦʤ ʽ ʧʦʣʽʩʦʤ (ʨʠʩ. 6.11, ɸ). 

ʗʜʝʨʥʘ ʤʝʤʙʨʘʥʘ ʤʘʣʘ ʧʽʜʚʠʱʝʥʫ ʝʣʝʢʪʨʦʥʥʫ ʱʽʣʴʥʽʩʪʴ ʽ ʙʫʣʘ ʧʦʤʽʨʥʦ 

ʧʦʪʦʚʱʝʥʦʶ ʽ ʨʦʟʧʫʰʝʥʦʶ. ɺ ʧʨʝʧʘʨʘʪʘʭ ʙʫʣʠ ʚʽʜʩʫʪʥʽ ʥʝʡʨʦʥʠ, ʷʢʽ ʩʭʠʣʴʥʽ ʜʦ 

ʦʩʝʨʝʜʢʦʚʦʛʦ ʨʦʟʧʫʰʝʥʥʷ ʽ ʨʫʡʥʫʚʘʥʥʷ. 

ʉʧʦʩʪʝʨʽʛʘʣʦʩʷ ʨʽʚʥʦʤʽʨʥʝ ʨʦʟʰʠʨʝʥʥʷ ʧʝʨʠʥʫʢʣʝʘʨʥʠʭ ʧʨʦʩʪʦʨʽʚ. 

ʎʠʪʦʧʣʘʟʤʘ ʚ ʧʝʨʠʥʫʢʣʝʘʨʥʽʡ ʦʙʣʘʩʪʽ ʙʫʣʘ ʟʘʧʦʚʥʝʥʘ ʙʝʟʣʽʯʯʶ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ 

ʦʨʛʘʥʝʣ, ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʤʠ ʚʢʣʶʯʝʥʥʷʤʠ ʽ ʩʝʢʨʝʪʦʨʥʠʤʠ ʛʨʘʥʫʣʘʤʠ. ɺ 

ʮʠʪʦʧʣʘʟʤʽ ʩʝʢʨʝʪʦʨʥʠʭ ʥʝʡʨʦʥʽʚ ʽʩʪʦʪʥʦ ʟʙʽʣʴʰʫʚʘʣʘʩʴ ʢʽʣʴʢʽʩʪʴ ʚʽʣʴʥʦ ʣʝʞʘʯʠʭ 

ʨʠʙʦʩʦʤ, ʧʦʣʽʩʦʤ ʽ ʩʝʢʨʝʪʦʨʥʠʭ ʛʨʘʥʫʣ. 

ʎʠʩʪʝʨʥʠ ʛʨʘʥʫʣʷʨʥʦʛʦ ɽʇʈ ʙʫʣʠ ʩʧʣʦʱʝʥʽ. ʅʘ ʡʦʛʦ ʤʝʤʙʨʘʥʘʭ ʚʠʷʚʣʷʣʠʩʷ 

ʯʠʩʣʝʥʥʽ ʨʠʙʦʩʦʤʠ. ɺʤʽʩʪ ʮʠʩʪʝʨʥ ʛʨʘʥʫʣʷʨʥʦʾ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʾ ʤʝʨʝʞʽ ʤʘʚ 

ʜʨʽʙʥʦ ʛʨʘʥʫʣʷʨʥʫ ʙʫʜʦʚʫ ʽ ʩʝʨʝʜʥʶ ʝʣʝʢʪʨʦʥʥʫ ʱʽʣʴʥʽʩʪʴ. ʄʝʤʙʨʘʥʠ 

ʛʨʘʥʫʣʷʨʥʦʛʦ ɽʇʈ, ʤʘʣʠ ʯʽʪʢʦ ʢʦʥʪʫʨʦʚʘʥʫ ʩʪʨʫʢʪʫʨʫ, ʽʥʦʜʽ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ 
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ʛʽʧʝʨʧʣʘʟʽʷ ʛʨʘʥʫʣʷʨʥʦʛʦ ɽʇʈ (ʨʠʩ. 6.11, ɹ). ʆʢʨʝʤʽ ʤʝʤʙʨʘʥʠ ʦʪʦʯʫʚʘʣʠ 

ʤʽʪʦʭʦʥʜʨʽʾ. 

          

ɸ ɹ 

ʈʠʩ. 6.11. ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʥʝʡʨʦʥʽʚ ʛʽʧʦʪʘʣʘʤʫʩʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʤʦʣʦʜʠʭ 

ʱʫʨʽʚ ʯʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ 9 ʩʝʘʥʩʽʚ ʈɽʍɺ: ɸ ï ʩʢʫʧʯʝʥʥʷ ʨʠʙʦʩʦʤ ʽ ʧʦʣʽʩʦʤ ʚ 

ʧʝʨʠʥʫʢʣʝʘʨʥʽʡ ʦʙʣʘʩʪʽ ʮʠʪʦʧʣʘʟʤʠ; ɹ ï ʛʽʧʝʨʧʣʘʟʽʷ ʤʝʤʙʨʘʥ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʾ 

ʤʝʨʝʞʽ. ʇʨʠʤʽʪʢʘ: ʗ ï ʷʜʨʦ; ʈ ï ʨʠʙʦʩʦʤʠ; ɽʇʈ ï ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʠʡ ʨʝʪʠʢʫʣʫʤ. 

ɺ ʮʠʪʦʧʣʘʟʤʽ ʙʫʣʠ ʧʨʠʩʫʪʥʽ ʚ ʜʦʩʠʪʴ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʧʦʣʽʤʦʨʬʥʽ 

ʤʽʪʦʭʦʥʜʨʽʾ, ʨʦʟʤʽʨʠ ʷʢʠʭ ʚʘʨʽʶʚʘʣʠ ʚ ʰʠʨʦʢʠʭ ʤʝʞʘʭ. ʄʘʪʨʠʢʩ ʤʽʪʦʭʦʥʜʨʽʡ  

ʚʦʣʦʜʽʚ ʚʠʩʦʢʦʶ ʝʣʝʢʪʨʦʥʥʦʶ ʱʽʣʴʥʽʩʪʶ ʪʘ ʤʘʚ ʪʦʥʢʦ ʚʦʣʦʢʥʠʩʪʫ ʩʪʨʫʢʪʫʨʫ. 

ɿʦʚʥʽʰʥʽ ʤʝʤʙʨʘʥʠ ʽ ʢʨʠʩʪʠ ʤʽʪʦʭʦʥʜʨʽʡ ʙʫʣʠ ʧʦʤʽʨʥʦ ʨʦʟʧʫʰʝʥʽ. ɼʦʩʠʪʴ ʯʘʩʪʦ 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʤʽʪʦʭʦʥʜʨʽʾ çʛʘʥʪʝʣʝʚʠʜʥʦʾè ʬʦʨʤʠ ʟ ʧʝʨʝʪʷʞʢʘʤʠ. ɼʝʩʪʨʫʢʪʠʚʥʦ 

ʟʤʽʥʝʥʠʭ ʤʽʪʦʭʦʥʜʨʽʡ ʚ ʮʠʪʦʧʣʘʟʤʽ ʩʝʢʨʝʪʦʨʥʠʭ ʥʝʡʨʦʥʽʚ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ. 

ʇʣʘʩʪʠʥʯʘʩʪʠʡ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʡ ʢʦʤʧʣʝʢʩ ɻʦʣʴʜʞʽ ʙʫʚ ʽʩʪʦʪʥʦ 

ʛʽʧʝʨʪʨʦʬʦʚʘʥʠʡ ʽ ʧʨʝʜʩʪʘʚʣʷʚ ʩʦʙʦʶ ʩʢʫʧʯʝʥʥʷ ʧʘʨʘʣʝʣʴʥʦ ʦʨʽʻʥʪʦʚʘʥʠʭ 

ʛʣʘʜʢʠʭ ʤʝʤʙʨʘʥ, ʦʪʦʯʝʥʠʭ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʜʨʽʙʥʠʭ ʽ ʚʝʣʠʢʠʭ ʝʣʝʢʪʨʦʥʥʦï

ʧʨʦʟʦʨʠʭ ʚʘʢʫʦʣʝʡ ʽ ʩʝʢʨʝʪʦʨʥʠʭ ʛʨʘʥʫʣ. ɺʢʣʶʯʝʥʥʷ ʣʽʧʽʜʽʚ ʽ ʣʽʧʦʬʫʩʮʠʥʫ ʥʝ 

ʚʠʷʚʣʷʣʠʩʷ. 

ʎʠʪʦʧʣʘʟʤʘʪʠʯʥʘ ʤʝʤʙʨʘʥʘ ʪʽʣʘ ʥʝʡʨʦʥʽʚ ʧʽʜʜʘʚʘʣʘʩʷ ʧʦʤʽʨʥʦʤʫ 

ʨʦʟʧʫʰʝʥʥʶ. ɺʦʥʘ ʙʫʣʘ ʜʝʱʦ ʧʦʪʦʚʱʝʥʘ ʽ ʚʦʣʦʜʽʣʘ ʧʽʜʚʠʱʝʥʠʤ ʩʪʫʧʝʥʝʤ 

ʦʩʤʽʦʬʽʣʽʽ. ʎʠʪʦʧʣʘʟʤʘ, ʧʨʠʣʝʛʣʘ ʜʦ ʧʣʘʟʤʘʪʠʯʥʦʾ ʤʝʤʙʨʘʥʠ, ʟʘʧʦʚʥʶʚʘʣʘʩʷ 
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ʜʨʽʙʥʦ ʛʨʘʥʫʣʷʨʥʦʶ ʩʫʙʩʪʘʥʮʽʻʶ. ɼʝʩʪʨʫʢʮʽʾ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʾ ʤʝʤʙʨʘʥʠ ʥʝ 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ. 

ʋ ʩʪʘʨʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʚʘʨʠʥ ʚʠʷʚʣʷʣʠʩʷ ʩʫʙʤʽʢʨʦʩʢʦʧʽʯʥʽ ʧʝʨʝʙʫʜʦʚʠ 

ʩʝʢʨʝʪʦʨʥʠʭ ʥʝʡʨʦʥʽʚ ʛʽʧʦʪʘʣʘʤʫʩʘ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʨʦʟʚʠʪʢʫ ʜʝʩʪʨʫʢʪʠʚʥʦʛʦ ʽ 

ʜʠʩʪʨʦʬʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʗʜʨʘ ʥʝʡʨʦʥʽʚ ʤʘʣʠ ʪʠʧʦʚʫ ʬʦʨʤʫ ʽ ʨʦʟʤʽʨʠ. ɻʨʘʥʫʣʠ ʜʝʢʦʥʜʝʥʩʦʚʘʥʦʛʦ 

ʭʨʦʤʘʪʠʥʫ ʣʦʢʘʣʽʟʫʚʘʣʠʩʷ ʥʘ ʚʥʫʪʨʽʰʥʴʦʤʫ ʣʠʩʪʢʫ ʤʝʤʙʨʘʥʠ ʷʜʨʘ, ʫ ʚʠʛʣʷʜʽ 

ʩʢʫʧʯʝʥʴ ʝʣʝʢʪʨʦʥʥʦïɦ ʽʣʴʥʦʾ ʛʨʘʥʫʣʷʨʥʦʾ ʨʝʯʦʚʠʥʠ. ʎʝʥʪʨʘʣʴʥʘ ʦʙʣʘʩʪʴ 

ʤʘʪʨʠʢʩʫ ʷʜʨʘ ʤʽʩʪʠʣʘ ʝʣʝʢʪʨʦʥʥʦïʧʨʦʟʦʨʫ ʨʝʯʦʚʠʥʫ, ʚ ʷʢʽʡ ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʷ 

ʭʘʦʪʠʯʥʦ ʨʦʟʧʦʜʽʣʝʥʽ ʛʨʘʥʫʣʠ ʜʝʢʦʥʜʝʥʩʦʚʘʥʦʛʦ ʭʨʦʤʘʪʠʥʫ ʽ ʨʠʙʦʩʦʤʠ. 

ʗʜʝʨʥʘ ʤʝʤʙʨʘʥʘ ʙʫʣʘ ʧʦʪʦʚʱʝʥʘ, ʨʦʟʧʫʰʝʥʘ ʽ ʚʦʣʦʜʽʣʘ ʚʠʩʦʢʦʶ 

ʝʣʝʢʪʨʦʥʥʦʶ ʱʽʣʴʥʽʩʪʶ. ʅʝʨʽʜʢʦ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʚʦʛʥʠʱʘ ʣʽʟʠʩʫ ʷʜʝʨʥʦʾ 

ʤʝʤʙʨʘʥʠ. ʈʦʟʰʠʨʝʥʥʷ ʧʝʨʠʥʫʢʣʝʘʨʥʠʭ ʧʨʦʩʪʦʨʽʚ ʤʘʣʠ ʚʠʛʣʷʜ ʚʘʢʫʦʣʝʡ, 

ʟʘʧʦʚʥʝʥʠʭ ʝʣʝʢʪʨʦʥʥʦïʧʨʦʟʦʨʦʶ ʨʝʯʦʚʠʥʦʶ. ʋ ʤʘʪʨʠʢʩʽ ʷʜʝʨ ʦʢʨʝʤʠʭ 

ʩʝʢʨʝʪʦʨʥʠʭ ʥʝʡʨʦʥʽʚ ʛʽʧʦʪʘʣʘʤʫʩʘ ʢʦʥʪʨʦʣʴʥʠʭ ʩʪʘʨʠʭ ʱʫʨʽʚ ʟʫʩʪʨʽʯʘʣʠʩʷ 

ʦʩʤʽʦʬʽʣʴʥʽ ʚʢʣʶʯʝʥʥʷ (ʨʠʩ. 6.12, ɸ). 

ʎʠʩʪʝʨʥʠ ʛʨʘʥʫʣʷʨʥʦʛʦ ɽʇʈ ʤʘʣʠ ʚʠʛʣʷʜ ʚʘʢʫʦʣʝʡ ʨʽʟʥʦʾ ʬʦʨʤʠ ʽ ʨʦʟʤʽʨʽʚ. 

ʅʘ ʤʝʤʙʨʘʥʘʭ ʚʠʷʚʣʷʣʘʩʷ ʥʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʨʠʙʦʩʦʤ. ɺʤʽʩʪ ʮʠʩʪʝʨʥ ʛʨʘʥʫʣʷʨʥʦʾ 

ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʾ ʤʝʨʝʞʽ ʙʫʚ ʝʣʝʢʪʨʦʥʥʦïʧʨʦʟʦʨʠʤ. ɺ ʦʢʨʝʤʠʭ ʥʝʡʨʦʥʘʭ 

ʤʝʤʙʨʘʥʠ ʛʨʘʥʫʣʷʨʥʦʛʦ ɽʇʈ ʙʫʣʠ ʩʭʠʣʴʥʽ ʜʦ ʬʨʘʛʤʝʥʪʘʮʽʾ. 

ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʤʦʣʦʜʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʚʘʨʠʥ, ʚ ʮʠʪʦʧʣʘʟʤʽ 

ʩʝʢʨʝʪʦʨʥʠʭ ʥʝʡʨʦʥʽʚ ʛʽʧʦʪʘʣʘʤʫʩʘ ʩʫʪʪʻʚʦ ʟʤʝʥʰʫʚʘʣʘʩʴ ʢʽʣʴʢʽʩʪʴ ʚʽʣʴʥʦ 

ʣʝʞʘʯʠʭ ʨʠʙʦʩʦʤ ʽ ʧʦʣʽʩʦʤ.  

ɺ ʮʠʪʦʧʣʘʟʤʽ ʚʠʟʥʘʯʘʣʘʩʷ ʥʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʥʘʙʨʷʢʣʠʭ ʤʽʪʦʭʦʥʜʨʽʡ, ʨʽʟʥʠʭ 

ʨʦʟʤʽʨʽʚ. ɺʦʥʠ ʟʙʝʨʽʛʘʣʠ ʦʢʨʫʛʣʫ ʽ ʮʠʣʽʥʜʨʠʯʥʫ ʬʦʨʤʠ, ʧʨʦʪʝ ʾʭ ʤʘʪʨʠʢʩ ʤʘʚ 

ʥʠʟʴʢʫ ʝʣʝʢʪʨʦʥʥʫ ʱʽʣʴʥʽʩʪʴ ʽ ʛʨʫʙʦʚʦʣʦʢʥʠʩʪʫ ʩʪʨʫʢʪʫʨʫ. ʂʨʠʩʪʠ 

ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʷ ʥʝʨʽʚʥʦʤʽʨʥʦ ʚ ʤʘʪʨʠʢʩʽ ʤʽʪʦʭʦʥʜʨʽʡ ʽ ʙʫʣʠ ʦʨʽʻʥʪʦʚʘʥʽ 

ʧʘʨʘʣʝʣʴʥʦ ʢʦʨʦʪʢʽʡ ʦʩʽ ʮʠʭ ʦʨʛʘʥʝʣ. 
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ɿʫʩʪʨʽʯʘʣʠʩʷ ʤʽʪʦʭʦʥʜʨʽʾ ʟ ʛʦʤʦʛʝʥʽʟʦʚʘʥʠʤ ʤʘʪʨʠʢʩʦʤ ʽ ʪʦʪʘʣʴʥʦ 

ʟʨʫʡʥʦʚʘʥʠʤʠ ʟʦʚʥʽʰʥʽʤʠ ʤʝʤʙʨʘʥʘʤʠ ʽ ʢʨʠʩʪʘʤʠ, ʷʢʽ ʤʘʣʠ ʚʠʛʣʷʜ ʚʘʢʫʦʣʝʡ ʟ 

ʩʠʣʴʥʦ ʨʦʟʧʫʰʝʥʦʶ ʦʙʦʣʦʥʢʦʶ ʽ ʤʽʩʪʠʣʠ ʢʦʥʛʣʦʤʝʨʘʪʠ ʘʤʦʨʬʥʦʾ ʨʝʯʦʚʠʥʠ 

ʚʠʩʦʢʦʛʦ ʩʪʫʧʝʥʷ ʦʩʤʽʦʬʽʣʽʽ (ʨʠʩ. 6.12, ɹ). 

         

ɸ ɹ 

ʈʠʩ. 6.12. ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʥʝʡʨʦʥʽʚ ʛʽʧʦʪʘʣʘʤʫʩʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʩʪʘʨʠʭ 

ʢʦʥʪʨʦʣʴʥʠʭ ʱʫʨʽʚ: ɸ ï ʦʩʤʽʦʬʽʣʴʥʽ ʚʢʣʶʯʝʥʥʷ ʚ ʮʠʪʦʧʣʘʟʤʽ; ɹ ï ʪʦʪʘʣʴʥʦ 

ʟʨʫʡʥʦʚʘʥʽ ʟʦʚʥʽʰʥʽ ʤʝʤʙʨʘʥʠ ʤʽʪʦʭʦʥʜʨʽʡ. ʇʨʠʤʽʪʢʘ: ʗ ï ʷʜʨʦ; ʄ ï ʤʽʪʦʭʦʥʜʨʽʾ.   

ʇʣʘʩʪʠʥʯʘʩʪʠʡ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʡ ʢʦʤʧʣʝʢʩ ɻʦʣʴʜʞʽ ʧʨʝʜʩʪʘʚʣʷʚ ʩʦʙʦʶ 

ʩʢʫʧʯʝʥʥʷ ʭʘʦʪʠʯʥʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʨʦʟʧʫʰʝʥʠʭ ʛʣʘʜʢʠʭ ʤʝʤʙʨʘʥ, ʦʪʦʯʝʥʠʭ 

ʦʜʠʥʠʯʥʠʤʠ ʜʨʽʙʥʠʤʠ ʽ ʚʝʣʠʢʠʤʠ ʝʣʝʢʪʨʦʥʥʦïʧʨʦʟʦʨʠʤʠ ʚʘʢʫʦʣʷʤʠ. ɺ ʦʙʣʘʩʪʽ 

ʡʦʛʦ ʣʦʢʘʣʽʟʘʮʽʾ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʚʢʣʶʯʝʥʥʷ ʣʽʧʽʜʽʚ ʽ ʣʽʧʦʬʫʩʮʠʥʫ. ʉʝʢʨʝʪʦʨʥʽ 

ʛʨʘʥʫʣʠ ʚ ʮʠʪʦʧʣʘʟʤʽ ʧʨʘʢʪʠʯʥʦ ʙʫʣʠ ʚʽʜʩʫʪʥʽ. 

ʎʠʪʦʧʣʘʟʤʘʪʠʯʥʘ ʤʝʤʙʨʘʥʘ ʪʽʣʘ ʩʝʢʨʝʪʦʨʥʠʭ ʥʝʡʨʦʥʽʚ ʤʽʩʪʠʣʘ ʦʩʝʨʝʜʢʠ 

ʜʝʩʪʨʫʢʮʽʾ, ʙʫʣʘ ʨʦʟʧʫʰʝʥʘ, ʩʠʣʴʥʦ ʧʦʪʦʚʱʝʥʘ ʽ ʚʦʣʦʜʽʣʘ ʚʠʩʦʢʦʶ ʝʣʝʢʪʨʦʥʥʦʶ 

ʱʽʣʴʥʽʩʪʶ. 

ɽʣʝʢʪʨʦʥʥʦïʤʽʢʨʦʩʢʦʧʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʩʝʢʨʝʪʦʨʥʠʭ ʥʝʡʨʦʥʽʚ ʛʽʧʦʪʘʣʘʤʫʩʘ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʩʪʘʨʠʭ ʱʫʨʽʚ ʯʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ 9 ʩʝʘʥʩʽʚ ʈɽʍɺ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʽ (ï60ʦʉ; ï120ʦʉ; ï120ʦʉ), ʚʠʷʚʠʣʦ ʧʦʤʽʨʥʦ ʚʠʨʘʞʝʥʽ 

ʧʝʨʝʙʫʜʦʚʠ ʦʨʛʘʥʝʣ ʽ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ ʤʝʤʙʨʘʥʥʠʭ ʩʠʩʪʝʤ. 

ɿʥʘʯʥʦ ʟʤʝʥʰʫʚʘʣʘʩʷ ʩʪʫʧʽʥʴ ʢʦʥʜʝʥʩʘʮʽʾ ʷʜʝʨʥʦʛʦ ʭʨʦʤʘʪʠʥʫ. ʋ 

ʮʝʥʪʨʘʣʴʥʽʡ ʦʙʣʘʩʪʽ ʤʘʪʨʠʢʩʫ ʷʜʨʘ ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʷ ʛʨʘʥʫʣʠ ʜʝʢʦʥʜʝʥʩʦʚʘʥʦʛʦ 
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ʭʨʦʤʘʪʠʥʫ ʽ ʨʠʙʦʩʦʤʠ, ʷʢʽ ʙʫʣʠ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʩʽʷʥʽ ʧʦ ʤʘʪʨʠʢʩʫ. ʗʜʝʨʥʘ 

ʤʝʤʙʨʘʥʘ ʥʘʙʫʚʘʣʘ ʩʝʨʝʜʥʶ ʝʣʝʢʪʨʦʥʥʫ ʱʽʣʴʥʽʩʪʴ ʪʘ ʥʝ ʤʽʩʪʠʣʘ ʦʩʝʨʝʜʢʠ 

ʜʝʩʪʨʫʢʮʽʾ. 

ʎʠʩʪʝʨʥʠ ʛʨʘʥʫʣʷʨʥʦʛʦ ɽʇʈ ʟʘʣʠʰʘʣʠʩʷ ʧʦʤʽʨʥʦ ʨʦʟʰʠʨʝʥʠʤʠ, ʥʘ ʡʦʛʦ 

ʤʝʤʙʨʘʥʘʭ ʽʩʪʦʪʥʦ ʟʨʦʩʪʘʣʦ ʯʠʩʣʦ ʨʠʙʦʩʦʤ. ʅʘ ʤʝʤʙʨʘʥʘʭ ʛʨʘʥʫʣʷʨʥʦʾ 

ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʾ ʤʝʨʝʞʽ ʟ'ʷʚʣʷʣʘʩʴ ʙʝʟʣʽʯ ʨʠʙʦʩʦʤ ʽ ʙʫʣʠ ʚʽʜʩʫʪʥʽ ʦʩʝʨʝʜʢʠ ʾʾ 

ʣʽʟʠʩʫ (ʨʠʩ. 6. 13, ɸ).  

ʄʘʪʨʠʢʩ ʤʽʪʦʭʦʥʜʨʽʡ ʟʘʣʠʰʘʚʩʷ ʧʨʦʩʚʽʪʣʝʥʠʤ ʽ ʤʘʚ ʜʨʽʙʥʦ ʛʨʘʥʫʣʷʨʥʫ 

ʩʪʨʫʢʪʫʨʫ. ɺʦʛʥʠʱʝʚʠʡ ʣʽʟʠʩ ʟʦʚʥʽʰʥʽʭ ʤʝʤʙʨʘʥ ʽ ʢʨʠʩʪ ʤʽʪʦʭʦʥʜʨʽʡ ʥʝ 

ʚʠʷʚʣʷʚʩʷ. ʋ ʮʠʪʦʧʣʘʟʤʽ ʙʫʣʠ ʚʽʜʩʫʪʥʽ ʜʝʩʪʨʫʢʪʠʚʥʦ ʟʤʽʥʝʥʽ ʤʽʪʦʭʦʥʜʨʽʾ, ʚʪʦʨʠʥʥʽ 

ʣʽʟʦʩʦʤʠ ʽ ʚʢʣʶʯʝʥʥʷ ʣʽʧʦʬʫʩʮʠʥʫ. ʋ ʧʣʘʩʪʠʥʯʘʩʪʦʤʫ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʤʫ 

ʢʦʤʧʣʝʢʩʽ ɻʦʣʴʜʞʽ ʨʦʟʚʠʚʘʣʘʩʴ ʛʽʧʝʨʪʨʦʬʽʷ ʤʝʤʙʨʘʥ (ʨʠʩ. 6.13, ɹ). 

           

ɸ ɹ 

ʈʠʩ. 6.13. ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʥʝʡʨʦʥʽʚ ʛʽʧʦʪʘʣʘʤʫʩʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʩʪʘʨʠʭ 

ʱʫʨʽʚ ʯʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ 9 ʩʝʘʥʩʽʚ ʈɽʍɺ: ɸ ï ʯʠʩʣʝʥʥʽ ʚʽʣʴʥʽ ʨʠʙʦʩʦʤʠ ʽ ʧʦʚ'ʷʟʘʥʽ 

ʟ ʤʝʤʙʨʘʥʘʤʠ ʛʨʘʥʫʣʷʨʥʦʛʦ; ɹ ï ʛʽʧʝʨʪʨʦʬʽʷ ʧʣʘʩʪʠʥʯʘʩʪʦʛʦ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ɻʦʣʴʜʞʽ, ʯʠʩʣʝʥʥʽ ʜʨʽʙʥʽ ʚʝʟʠʢʫʣʠ ʧʦʙʣʠʟʫ ʛʣʘʜʢʠʭ ʤʝʤʙʨʘʥ. 

ʇʨʠʤʽʪʢʘ: ʗ ï ʜ̫ʨʦ; ʂɻ ï ʢʦʤʧʣʝʢʩ ɻʦʣʴʜʞʽ.   

ʎʠʪʦʧʣʘʟʤʘʪʠʯʥʘ ʤʝʤʙʨʘʥʘ ʥʘʙʫʚʘʣʘ ʪʠʧʦʚʫ ʙʫʜʦʚʫ ʽ ʥʝ ʤʽʩʪʠʣʘ ʚʦʛʥʠʱ 

ʨʦʟʧʫʰʝʥʥʷ ʽ ʣʽʟʠʩʫ. ʋ ʮʠʪʦʧʣʘʟʤʽ ʚʠʷʚʣʷʣʠʩʷ ʩʢʫʧʯʝʥʥʷ ʩʝʢʨʝʪʦʨʥʠʭ ʛʨʘʥʫʣ 

ʨʽʟʥʦʾ ʝʣʝʢʪʨʦʥʥʦʾ ʱʽʣʴʥʦʩʪʽ (ʨʠʩ. 6.14). 
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ʈʠʩ. 6.14. ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʥʝʡʨʦʥʽʚ ʛʽʧʦʪʘʣʘʤʫʩʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʩʪʘʨʠʭ 

ʱʫʨʽʚ ʯʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ 9 ʩʝʘʥʩʽʚ ʈɽʍɺ. ʏʠʩʣʝʥʥʽ ʩʢʫʧʯʝʥʥʷ ʩʝʢʨʝʪʦʨʥʠʭ ʛʨʘʥʫʣ 

ʚ ʮʠʪʦʧʣʘʟʤʽ. ʇʨʠʤʽʪʢʘ: ʗ ï ʷʜʨʦ; ʉɻ ï ʩʝʢʨʝʪʦʨʥʽ ʛʨʘʥʫʣʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʩʝʢʨʝʪʦʨʥʠʭ ʥʝʡʨʦʥʽʚ 

ʛʽʧʦʪʘʣʘʤʫʩʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʤʦʣʦʜʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʱʫʨʽʚ ʩʚʽʜʯʠʣʘ ʧʨʦ ʾʭ ʚʠʩʦʢʫ 

ʩʪʨʫʢʪʫʨʥʦïʬʫʥʢʮʽʦʥʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʚʘʣʦʩʴ ʥʘʷʚʥʽʩʪʶ ʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʤʽʪʦʭʦʥʜʨʽʡ  ʽ ʢʨʠʩʪ ʫ ʥʠʭ, ʘ ʪʘʢʦʞ ʧʨʠʩʫʪʥʽʩʪʶ ʛʘʥʪʝʣʝʧʦʜʽʙʥʠʭ ʬʦʨʤ, 

ʷʢʽ ʩʚʽʜʯʠʣʠ ʧʨʦ ʾʭ ʧʦʜʽʣ. ʂʨʽʤ ʪʦʛʦ, ʚʪʦʨʠʥʥʽ ʣʽʟʦʩʦʤʠ ʽ ʚʢʣʶʯʝʥʥʷ ʣʽʧʽʜʽʚ ʫ ʮʠʭ 

ʪʚʘʨʠʥ ʥʝ ʚʠʷʚʣʷʣʠʩʷ. ɽʣʝʢʪʨʦʥʥʦïʤʽʢʨʦʩʢʦʧʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʩʝʢʨʝʪʦʨʥʠʭ 

ʥʝʡʨʦʥʽʚ ʛʽʧʦʪʘʣʘʤʫʩʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʩʪʘʨʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʚʘʨʠʥ ʧʦʢʘʟʘʣʦ 

ʥʘʷʚʥʽʩʪʴ ʚʠʨʘʞʝʥʠʭ ʜʠʩʪʨʦʬʽʯʥʠʭ ʽ ʜʝʩʪʨʫʢʪʠʚʥʠʭ ʟʤʽʥ ʾʭ ʦʨʛʘʥʝʣ. ʗʜʝʨʥʘ 

ʤʝʤʙʨʘʥʘ ʙʫʣʘ ʧʦʪʦʚʱʝʥʘ, ʨʦʟʧʫʰʝʥʘ ʽ ʚʦʣʦʜʽʣʘ ʚʠʩʦʢʦʶ ʝʣʝʢʪʨʦʥʥʦʶ 

ʱʽʣʴʥʽʩʪʶ. ʅʝʨʽʜʢʦ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʚʦʛʥʠʱʘ ʾʾ ʣʽʟʠʩʫ. ʋ ʤʘʪʨʠʢʩʽ ʷʜʝʨ ʦʢʨʝʤʠʭ 

ʥʝʡʨʦʥʽʚ ʟʫʩʪʨʽʯʘʣʠʩʷ ʦʩʤʽʦʬʽʣʴʥʽ ʚʢʣʶʯʝʥʥʷ. ɺ ʮʠʪʦʧʣʘʟʤʽ ʚʠʟʥʘʯʘʣʘʩʷ 

ʥʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʥʘʙʨʷʢʣʠʭ ʤʽʪʦʭʦʥʜʨʽʡ, ʨʽʟʥʠʭ ʨʦʟʤʽʨʽʚ. ɿʫʩʪʨʽʯʘʣʠʩʷ 

ʤʽʪʦʭʦʥʜʨʽʾ ʟ ʪʦʪʘʣʴʥʦ ʟʨʫʡʥʦʚʘʥʠʤʠ ʟʦʚʥʽʰʥʽʤʠ ʤʝʤʙʨʘʥʘʤʠ ʽ ʢʨʠʩʪʘʤʠ. ʋ 

ʮʠʪʦʧʣʘʟʤʽ ʚʠʷʚʣʷʣʠʩʷ ʚʝʣʠʢʽ ʚʪʦʨʠʥʥʽ ʣʽʟʦʩʦʤʠ, ʚ ʩʪʨʫʢʪʫʨʽ ʷʢʠʭ ʤʽʩʪʠʣʠʩʷ 

ʜʝʩʪʨʫʢʪʠʚʥʦ ʟʤʽʥʝʥʽ ʦʨʛʘʥʝʣʠ ʽ ʤʝʤʙʨʘʥʠ. 

ʉʫʙʤʽʢʨʦʩʢʦʧʽʯʥʘ ʙʫʜʦʚʘ ʩʝʢʨʝʪʦʨʥʠʭ ʥʝʡʨʦʥʽʚ ʛʽʧʦʪʘʣʘʤʫʩʘ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʯʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ 9 ʩʝʘʥʩʽʚ ʈɽʍɺ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ 

ʨʝʞʠʤʽ (ï60ʦʉ; ï120ʦʉ; ï120ʦʉ) ʥʝ ʤʽʩʪʠʣʘ ʩʪʨʫʢʪʫʨʥʠʭ ʦʟʥʘʢ ʧʦʰʢʦʜʞʝʥʴ ʾʭ 

ʤʝʤʙʨʘʥ ʽ ʦʨʛʘʥʝʣ. ʗʜʨʘ ʥʝʡʨʦʥʽʚ ʤʘʣʠ ʦʢʨʫʛʣʫ ʬʦʨʤʫ. ɺ ʮʠʪʦʧʣʘʟʤʽ ʽʩʪʦʪʥʦ 
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ʟʙʽʣʴʰʫʚʘʣʘʩʴ ʢʽʣʴʢʽʩʪʴ ʚʽʣʴʥʦ ʣʝʞʘʯʠʭ ʨʠʙʦʩʦʤ, ʧʦʣʽʩʦʤ ʽ ʩʝʢʨʝʪʦʨʥʠʭ ʛʨʘʥʫʣ. 

ʏʘʩʪʦ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʤʽʪʦʭʦʥʜʨʽʾ çʛʘʥʪʝʣʝʚʠʜʥʦʾè ʬʦʨʤʠ ʟ ʧʝʨʝʪʷʞʢʘʤʠ. 

ɼʝʩʪʨʫʢʪʠʚʥʦ ʟʤʽʥʝʥʠʭ ʤʽʪʦʭʦʥʜʨʽʡ ʚ ʮʠʪʦʧʣʘʟʤʽ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ. ʋ ʩʪʘʨʠʭ 

ʪʚʘʨʠʥ ʯʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʦʛʦ ʨʝʞʠʤʫ ʈɽʍɺ ʚ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʽʡ 

ʘʨʭʽʪʝʢʪʦʥʽʮʽ ʩʝʢʨʝʪʦʨʥʠʭ ʥʝʡʨʦʥʽʚ ʛʽʧʦʪʘʣʘʤʫʩʘ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʧʝʨʝʙʫʜʦʚʠ 

ʢʦʤʧʝʥʩʘʪʦʨʥʦʛʦ ʪʠʧʫ, ʪʘʢʽ ʷʢ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʤʽʪʦʭʦʥʜʨʽʡ ʽ ʢʨʠʩʪ ʚ ʥʠʭ. ʋ 

ʮʠʪʦʧʣʘʟʤʽ ʙʫʣʠ ʚʽʜʩʫʪʥʽ ʜʝʩʪʨʫʢʪʠʚʥʦ ʟʤʽʥʝʥʽ ʤʽʪʦʭʦʥʜʨʽʾ, ʚʪʦʨʠʥʥʽ ʣʽʟʦʩʦʤʠ ʽ 

ʚʢʣʶʯʝʥʥʷ ʣʽʧʦʬʫʩʮʠʥʫ. ʋ ʧʣʘʩʪʠʥʯʘʩʪʦʤʫ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʤʫ ʢʦʤʧʣʝʢʩʽ 

ɻʦʣʴʜʞʽ ʨʦʟʚʠʚʘʣʘʩʴ ʛʽʧʝʨʪʨʦʬʽʷ ʤʝʤʙʨʘʥ. ʎʠʪʦʧʣʘʟʤʘʪʠʯʥʘ ʤʝʤʙʨʘʥʘ ʥʘʙʫʚʘʣʘ 

ʪʠʧʦʚʫ ʙʫʜʦʚʫ ʽ ʥʝ ʤʽʩʪʠʣʘ ʚʦʛʥʠʱ ʨʦʟʧʫʰʝʥʥʷ ʽ ʣʽʟʠʩʫ. 

 

6.3. ɼʠʥʘʤʽʢʘ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʠʭ ʧʝʨʝʙʫʜʦʚ ʛ̔ ʧʦʢʘʤʧʫ ʤʦʣʦʜʠʭ ʽ 

ʩʪʘʨʠʭ ʱʫʨʽʚ ʜʦ ʪʘ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʠʪʤʽʯʥʠʭ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʭʦʣʦʜʦʚʠʭ 

ʚʧʣʠʚʽʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʽ (ï60ʦʉ; ï120ʦʉ; ï120ʦʉ) 

 

ʇʨʠ ʝʣʝʢʪʨʦʥʥʦïʤʽʢʨʦʩʢʦʧʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʛʽʧʦʢʘʤʧʫ ʤʦʣʦʜʠʭ 

ʢʦʥʪʨʦʣʴʥʠʭ ʱʫʨʽʚ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʩʥʦʚʥʽ ʡʦʛʦ ʢʣʽʪʠʥʥʽ ʝʣʝʤʝʥʪʠ ʙʫʣʠ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʠʧʦʚʠʤʠ ʧʽʨʘʤʽʜʥʠʤʠ ʥʝʡʨʦʥʘʤʠ ʟ ʜʦʚʛʠʤʠ ʘʧʽʢʘʣʴʥʠʤʠ 

ʜʝʥʜʨʠʪʘʤʠ, ʦʨʽʻʥʪʦʚʘʥʠʤʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʧʣʦʱʠʥʽ ʢʣʽʪʠʥʥʦʛʦ ʰʘʨʫ ʽ 

ʚʽʜʭʦʜʠʣʠ ʚ ʧʨʦʪʠʣʝʞʥʦʤʫ ʥʘʧʨʷʤʢʫ ʨʦʟʛʘʣʫʞʝʥʠʤ ʙʘʟʘʣʴʥʠʤ ʜʝʥʜʨʠʪʘʤ. ɺ ʧʦʣʽ 

ʉɸ 1 ʱʽʣʴʥʦ ʨʦʟʪʘʰʦʚʘʥʽ ʢʣʽʪʠʥʠ ʫʪʚʦʨʶʚʘʣʠ ʜʚʘ ʰʘʨʠ ï ʧʦʚʝʨʭʥʝʚʠʡ ʽ 

ʛʣʠʙʦʢʠʡ. ʈʦʟʤʽʨʠ ʾʭ ʩʢʣʘʜʘʣʠ ʙʣʠʟʴʢʦ 15 ʤʢʤ. ʇʣʘʟʤʘʪʠʯʥʽ ʤʝʤʙʨʘʥʠ ʢʣʽʪʠʥ ʥʝ 

ʤʘʣʠ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʟ'ʻʜʥʘʥʴ. 

ʂʨʽʤ ʧʽʨʘʤʽʜʥʠʭ ʢʣʽʪʠʥ ʚ ʛʽʧʦʢʘʤʧʽ ʚʠʟʥʘʯʘʚʩʷ ʰʘʨ ʧʦʣʽʤʦʨʬʥʠʭ ʥʝʡʨʦʥʽʚ ʟ 

ʢʦʨʦʪʢʠʤ ʘʢʩʦʥʦʤ ï ʢʦʨʟʠʥʯʘʪʽ ʢʣʽʪʠʥʠ, ʱʦ ʤʘʣʠ ʰʠʨʦʢʦ ʨʦʟʛʘʣʫʞʝʥʽ 

ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʜʝʥʜʨʠʪʠ ʽ ʫʪʚʦʨʶʚʘʣʠ ʧʦʪʫʞʥʽ ʢʦʨʟʠʥʯʘʪʽ ʩʧʣʝʪʽʥʥʷ ʥʘʚʢʦʣʦ ʪʽʣ 

ʧʽʨʘʤʽʜʥʠʭ ʢʣʽʪʠʥ. ʋ ʛʽʧʦʢʘʤʧʽ ʚʠʷʚʣʷʣʠʩʷ ʪʘʢʦʞ ʨʽʟʥʽ ʪʠʧʠ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ 

ʥʝʡʨʦʥʽʚ, ʘʢʩʦʥʠ ʷʢʠʭ ʛʽʣʢʫʚʘʣʠʩʷ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ, ʦʙ'ʻʜʥʫʶʯʠ 

ʦʜʥʘʢʦʚʽ ʜʝʥʪʨʠʪʥʽ ʨʽʚʥʽ ʨʷʜʫ ʧʽʨʘʤʽʜʥʠʭ ʢʣʽʪʠʥ. ʊʽʣʘ ʧʽʨʘʤʽʜʥʠʭ ʢʣʽʪʠʥ ʧʦʣʷ ʉɸ 
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1 ʤʽʩʪʠʣʠ ʟʚʠʯʘʡʥʽ ʦʨʛʘʥʝʣʠ ʚ ʥʝʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ. ʄʽʪʦʭʦʥʜʨʽʾ ʤʘʣʠ ʦʢʨʫʛʣʫ 

ʬʦʨʤʫ ʟ ʤʘʪʨʠʢʩʦʤ ʩʝʨʝʜʥʴʦʾ ʝʣʝʢʪʨʦʥʥʦʾ ʱʽʣʴʥʦʩʪʽ ʽ ʯʽʪʢʦ ʚʠʨʘʞʝʥʠʤʠ ʢʨʠʩʪʘʤʠ 

(ʨʠʩ. 6. 15, ɸ). 

ɯʥʦʜʽ ʟʫʩʪʨʽʯʘʣʠʩʷ ʱʽʣʴʥʽ ʤʽʪʦʭʦʥʜʨʽʾ ʟ ʚʝʟʠʢʫʣʷʨʥʠʤʠ ʢʨʠʩʪʘʤʠ. 

ɻʨʘʥʫʣʷʨʥʠʡ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʠʡ ʨʝʪʠʢʫʣʫʤ ʙʫʚ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚʫʟʴʢʠʤʠ 

ʢʘʥʘʣʴʮʷʤʠ, ʥʘ ʤʝʤʙʨʘʥʘʭ ʷʢʠʭ ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʷ ʨʠʙʦʩʦʤʠ. ʋ ʮʠʪʦʧʣʘʟʤʽ 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʧʦʦʜʠʥʦʢʽ ʧʦʣʽʩʦʤʠ ʽ ʣʽʟʦʩʦʤʠ. ʆʩʥʦʚʥʠʡ ʦʙʩʷʛ ʷʜʝʨ ʟʘʡʤʘʚ 

ʝʫʭʨʦʤʘʪʠʥ, ʘ ʛʝʪʝʨʦʭʨʦʤʘʪʠʥ ʥʝʚʝʣʠʢʠʤʠ ʦʩʪʨʽʚʮʷʤʠ ʨʦʟʪʘʰʦʚʫʚʘʚʩʷ ʧʦ ʚʩʴʦʤʫ 

ʷʜʨʫ ʽ ʚʟʜʦʚʞ ʚʥʫʪʨʽʰʥʴʦʾ ʷʜʝʨʥʦʾ ʤʝʤʙʨʘʥʠ (ʨʠʩ. 6. 15, ɹ). 

            

ɸ ɹ 

ʈʠʩ. 6.15. ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʥʝʡʨʦʥʽʚ (ɸ) ʽ ʬʨʘʛʤʝʥʪʫ ʷʜʨʘ ʪʘ ʮʠʪʦʧʣʘʟʤʠ 

ʧʽʨʘʤʽʜʥʦʛʦ ʥʝʡʨʦʥʘ (ɹ) ʧʦʣʷ ʉɸ 1  ʛʧ̔ʦʢʘʤʧʫ ʤʦʣʦʜʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʱʫʨʽʚ. 

ʇʨʠʤʽʪʢʘ: ʗ ï ʷʜʨʦ; ʄ ï ʤʽʪʦʭʦʥʜʨʽʾ. 

ɺ ʧʦʣʽ ʉɸ 3 ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʥʝʡʨʦʥʽʚ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʷ ʚʠʩʦʢʦʶ 

ʩʪʨʫʢʪʫʨʥʦïʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʘʢʪʠʚʥʽʩʪʶ, ʥʘ ʱʦ ʚʢʘʟʫʚʘʣʦ ʥʘʷʚʥʽʩʪʴ ʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʤʽʪʦʭʦʥʜʨʽʡ ʟ ʚʠʨʘʟʥʠʤʠ ʢʨʠʩʪʘʤʠ, ʷʢʽ ʧʝʨʝʙʫʚʘʣʠ ʚ ʨʽʟʥʠʭ ʦʙʣʘʩʪʷʭ 

ʮʠʪʦʧʣʘʟʤʠ. ɻʨʘʥʫʣʷʨʥʠʡ ɽʇʈ ʙʫʚ ʜʦʙʨʝ ʚʠʨʘʞʝʥʠʡ ʫ ʚʠʛʣʷʜʽ ʮʠʩʪʝʨʥ ʽ 

ʢʘʥʘʣʴʮʽʚ (ʨʠʩ. 6.16, ɸ). 

ɺʠʷʚʣʷʣʦʩʷ ʙʘʛʘʪʦ ʧʦʣʽʩʦʤ, ʱʦ ʩʚʽʜʯʠʣʦ ʧʨʦ ʘʢʪʠʚʥʠʡ ʥʫʢʣʝʦʧʨʦʪʝʽʥʦʚʠʡ 

ʩʠʥʪʝʟ. ʂʦʤʧʣʝʢʩ ɻʦʣʴʜʞʽ ʙʫʚ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚʠʪʷʛʥʫʪʠʤʠ ʮʠʩʪʝʨʥʘʤʠ, ʩʝʨʝʜʥʽʤʠ 

ʽ ʜʨʽʙʥʠʤʠ ʚʝʟʠʢʫʣʘʤʠ, ʦʪʦʯʝʥʠʤʠ ʤʝʤʙʨʘʥʘʤʠ. ʄʽʞʥʝʡʨʦʥʥʽ ʢʦʥʪʘʢʪʠ 
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ʟʜʽʡʩʥʶʚʘʣʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʚʘʛʽʥʘʮʽʡ ʛʽʣʦʯʦʢ ʜʝʥʜʨʠʪʘ ʚ ʘʢʩʦʥ, ʘ ʪʘʢʦʞ 

ʩʠʥʘʧʩʽʚ ʥʘ ʰʠʧʠʢʠ ʘʧʽʢʘʣʴʥʠʭ ʜʝʥʜʨʠʪʽʚ. ʏʘʩʪʠʥʘ ʰʠʧʠʢʽʚ ʤʽʩʪʠʣʘ ʰʠʧʽʢʦʚʠʡ 

ʘʧʘʨʘʪ, ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʩʪʦʧʢʦʶ ʤʝʤʙʨʘʥ. ɺʝʣʠʢʘ ʯʘʩʪʠʥʘ ʩʠʥʘʧʩʽʚ ʤʘʣʘ 

ʝʣʝʢʪʨʦʥʥʦïʩʚʽʪʣʽ ʩʠʥʘʧʪʠʯʥʽ ʧʫʭʠʨʮʽ, ʦʪʦʯʝʥʽ ʤʝʤʙʨʘʥʦʶ (ʨʠʩ. 6.16, ɹ). 

ɿʥʘʯʥʦ ʨʽʜʰʝ ʟʫʩʪʨʽʯʘʣʠʩʷ ʩʠʥʘʧʩʠ ʟ ʛʨʘʥʫʣʷʨʥʠʤʠ ʩʠʥʘʧʪʠʯʥʠʤʠ 

ʙʫʣʴʙʘʰʢʘʤʠ ʪʘ ʦʩʤʽʦʬʽʣʴʥʠʤ ʮʝʥʪʨʦʤ. ʉʠʥʘʧʪʠʯʥʽ ʙʫʣʴʙʘʰʢʠ ʤʘʣʠ 

ʨʽʟʥʦʤʘʥʽʪʥʫ ʬʦʨʤʫ ʚʽʜ ʦʢʨʫʛʣʠʭ ʜʦ ʧʦʜʦʚʞʝʥʠʭ ʘʙʦ ʚʠʪʷʛʥʫʪʠʭ. ɺʦʥʠ 

ʬʦʨʤʫʚʘʣʠ ʥʝʚʝʣʠʢʽ ʩʢʫʧʯʝʥʥʷ ʫ ʧʨʝʩʠʥʘʧʪʠʯʥʽʡ ʤʝʤʙʨʘʥʽ. ɺ ʤʽʨʫ ʚʽʜʜʘʣʝʥʥʷ ʚʽʜ 

ʥʝʾ ʱʽʣʴʥʽʩʪʴ ʾʭ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʦʩʪʫʧʦʚʦ ʟʤʝʥʰʫʚʘʣʘʩʷ. 

             

ɸ ɹ 

ʈʠʩ. 6.16. ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʬʨʘʛʤʝʥʪʫ ʥʝʡʨʦʥʘ (ɸ) ʽ ʘʢʩʦʜʝʥʜʨʽʪʥʦʛʦ 

ʩʠʥʘʧʩʫ (ɹ) ʧʦʣʷ ʉɸ 3 ʛ̔ʧʦʢʘʤʧʫ ʤʦʣʦʜʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʱʫʨʽʚ.  ʇʨʠʤʽʪʢʘ: ʗ ï 

ʷʜʨʦ; ʄ ï ʤʽʪʦʭʦʥʜʨʽʾ; ɽʇʈ ï ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʠʡ ʨʝʪʠʢʫʣʫʤ; ʐ ï ʰʠʧʠʢ; ʉ ï 

ʩʠʥʘʧʪʠʯʥʽ ʙʫʣʴʙʘʰʢʠ. 

ʂʨʽʤ ʩʠʥʘʧʪʠʯʥʠʭ ʙʫʣʴʙʘʰʦʢ ʚ ʧʨʝʩʠʥʘʧʪʠʯʥʽʡ ʯʘʩʪʠʥʽ ʤʽʞʥʝʡʨʦʥʥʦʛʦ 

ʢʦʥʪʘʢʪʫ ʟʫʩʪʨʽʯʘʣʠʩʷ ʥʝʯʠʩʣʝʥʥʽ ʤʽʪʦʭʦʥʜʨʽʾ, ʤʫʣʴʪʠʚʝʟʠʢʫʣʷʨʥʽ ʪʽʣʴʮʷ, 

ʥʝʡʨʦʬʽʣʘʤʝʥʪʠ. ʄʽʢʨʦʛʝʤʦʮʠʨʢʫʣʷʪʦʨʥʝ ʨʫʩʣʦ ʙʫʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʝʨʝʞʝʶ 

ʢʘʧʽʣʷʨʽʚ ʽ ʜʨʽʙʥʠʭ ʘʨʪʝʨʽʦʣ. ɽʥʜʦʪʝʣʽʦʮʠʪʠ ʤʘʣʠ ʪʠʧʦʚʫ ʙʫʜʦʚʫ, ʫʪʚʦʨʶʚʘʣʠ 

ʱʽʣʴʥʽ ʢʦʥʪʘʢʪʠ ʧʝʨʠʬʝʨʠʯʥʠʭ ʚʽʜʨʦʩʪʢʽʚ, ʜʝʷʢʽ ʟ ʷʢʠʭ ʤʽʩʪʠʣʠ ʯʠʩʣʝʥʥʽ ʦʨʛʘʥʝʣʠ 

(ʨʠʩ. 6.17). 
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ʈʠʩ. 6.17. ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʝʥʜʦʪʝʣʽʦʮʠʪʘ ʧʦʣʷ ʉɸ 3 ʛ̔ʧʦʢʘʤʧʫ ʤʦʣʦʜʠʭ 

ʢʦʥʪʨʦʣʴʥʠʭ ʱʫʨʽʚ. ʇʨʠʤʽʪʢʘ: ʗ ï ʷʜʨʦ; ʂɻ ï ʢʦʤʧʣʝʢʩ ɻʦʣʴʜʞʽ; ɹʄ ï ʙʘʟʘʣʴʥʘ 

ʤʝʤʙʨʘʥʘ; ʇ ï ʚʽʜʨʦʩʪʦʢ ʧʝʨʠʮʠʪʘ. 

ʏʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 9 ʩʝʘʥʩʽʚ ʈɽʍɺ ʚ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʽ 

(ï60ʦʉ; ï120ʦʉ; ï120ʦʉ) ʫ ʤʦʣʦʜʠʭ ʪʚʘʨʠʥ ʚ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʽ ʧʽʨʘʤʽʜʥʠʭ ʥʝʡʨʦʥʽʚ 

ʧʦʣʽʚ ʉɸ 1 ʽ ʉɸ 3 ʛʽʧʦʢʘʤʧʫ ʪʘʢʦʞ ʚʠʷʚʣʷʣʠʩʷ ʦʟʥʘʢʠ ʾʭ ʚʠʩʦʢʦʾ ʩʪʨʫʢʪʫʨʥʦï

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. ʇʨʦ ʮʝ ʩʚʽʜʯʠʣʠ ʧʝʨʝʚʘʞʘʥʥʷ ʷʜʝʨ ʟ 

ʝʣʝʢʪʨʦʥʥʦʧʨʦʟʦʨʠʤ ʤʘʪʨʠʢʩʦʤ, ʟʘʧʦʚʥʝʥʠʤ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʝʫʭʨʦʤʘʪʠʥʦʤ, ʘ 

ʪʘʢʦʞ ʧʨʠʤʝʤʙʨʘʥʘ ʣʦʢʘʣʽʟʘʮʽʷ ʷʜʝʨʮʷ (ʨʠʩ. 6.18, ɸ) ʽ ʨʦʟʰʠʨʝʥʥʷ ʷʜʝʨʥʠʭ ʧʦʨ 

(ʨʠʩ. 6.18, ɹ).  

   

ɸ ɹ 

ʈʠʩ. 6.18. ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʬʨʘʛʤʝʥʪʫ ʥʝʡʨʦʥʘ ʧʦʣʷ ʉɸ 1 ʛʽʧʦʢʘʤʧʫ 

ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʯʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ 9 ʩʝʘʥʩʽʚ ʈɽʍɺ: ɸ ï ʧʨʠʤʝʤʙʨʘʥʘ ʣʦʢʘʣʽʟʘʮʽʷ 

ʷʜʝʨʮʷ; ɹ ï ʨʦʟʰʠʨʝʥʥʷ ʷʜʝʨʥʠʭ ʧʦʨ. ʇʨʠʤʽʪʢʘ: ʗ ï ʷʜʨʦ; ʗʜ ï ʷʜʝʨʮʝ; ʄ ï 

ʤʽʪʦʭʦʥʜʨʽʾ. 
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ʋ ʜʝʷʢʠʭ ʥʝʡʨʦʥʽʚ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʨʦʟʨʽʜʞʝʥʥʷ ʮʠʪʦʧʣʘʟʤʠ ʽ ʫʪʚʦʨʝʥʥʷ 

ʚʘʢʫʦʣʝʡ ʚ ʧʝʨʠʥʫʢʣʝʘʨʥʽʡ ʟʦʥʽ. 

ɺʠʷʚʣʷʣʠʩʷ ʤʽʪʦʭʦʥʜʨʽʾ ʟ ʫʱʽʣʴʥʝʥʠʤ ʤʘʪʨʠʢʩʦʤ ʽ ʤʥʦʞʠʥʥʠʤʠ ʢʨʠʩʪʘʤʠ 

(ʨʠʩ. 6.19, ɸ). ʋʱʽʣʴʥʝʥʥʷ ʤʘʪʨʠʢʩʫ ʤʽʪʦʭʦʥʜʨʽʡ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʪʘʢʦʞ ʽ ʫ 

ʚʽʜʨʦʩʪʢʘʭ ʘʩʪʨʦʮʠʪʽʚ. ɿʫʩʪʨʽʯʘʣʠʩʷ ʦʟʥʘʢʠ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ ʜʠʩʬʫʥʢʮʽʾ ʫ ʚʠʛʣʷʜʽ 

ʛʦʤʦʛʝʥʽʟʘʮʽʾ ʤʘʪʨʠʢʩʫ ʪʘ ʜʝʟʦʨʛʘʥʽʟʘʮʽʾ ʢʨʠʩʪ ʮʠʭ ʦʨʛʘʥʝʣ. ʋ ʪʦʡ ʞʝ ʯʘʩ 

ʚʠʟʥʘʯʘʣʠʩʷ ʤʽʪʦʭʦʥʜʨʽʾ ʷʢʽ ʜʽʣʷʪʴʩʷ, ʱʦ ʩʚʽʜʯʠʣʦ ʧʨʦ ʘʢʪʠʚʥʠʡ ʝʥʝʨʛʝʪʠʯʥʠʡ 

ʤʝʪʘʙʦʣʽʟʤ ʥʝʡʨʦʥʽʚ (ʨʠʩ. 6.19, ɹ). 

ʂʽʣʴʢʽʩʪʴ ʩʠʥʘʧʩʽʚ ʚ ʦʙʦʭ ʧʦʣʷʭ ʛʽʧʦʢʘʤʧʫ ʟʙʽʣʴʰʫʚʘʣʘʩʴ. ʋ ʜʝʷʢʠʭ 

ʜʽʣʴʥʠʮʷʭ ʢʽʣʴʢʽʩʪʴ ʩʠʥʘʧʪʠʯʥʠʭ ʚʝʟʠʢʫʣ ʽ ʧʨʝʩʠʥʘʧʪʠʯʥʠʭ ʙʫʪʦʥʽʚ ʟʤʝʥʰʫʚʘʣʘʩʴ 

ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ ʘʢʪʠʚʥʠʭ ʟʦʥ ʩʠʥʘʧʩʽʚ (ʨʠʩ. 6.20). 

   

ɸ ɹ 

ʈʠʩ. 6.19. ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʥʝʡʨʦʥʽʚ ʧʦʣʷ ʉɸ 1 ʽ ʉɸ 3 ʛʽʧʦʢʘʤʧʫ ʤʦʣʦʜʠʭ 

ʱʫʨʽʚ ʯʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ 9 ʩʝʘʥʩʽʚ ʈɽʍɺ: ɸ ï ʛʦʤʦʛʝʥʽʟʘʮʽʷ ʢʨʠʩʪ ʤʽʪʦʭʦʥʜʨʽʡ ʚ 

ʜʽʣʷʥʮʽ ʥʝʡʨʦʧʽʣʷ (ʧʦʣʝ ʉɸ 1); ɹ ï ʤʽʪʦʭʦʥʜʨʽʾ ʷʢʽ ʜʽʣʷʪʴʩʷ ʚ ʮʠʪʦʧʣʘʟʤʽ ʥʝʡʨʦʥʘ 

(ʧʦʣʝ ʉɸ 3). ʇʨʠʤʽʪʢʘ: ʄ ï ʤʽʪʦʭʦʥʜʨʽʾ. 

 ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʤʽʢʨʦʛʝʤʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʛʽʧʦʢʘʤʧʫ ʤʦʣʦʜʠʭ 

ʪʚʘʨʠʥ ʯʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 9 ʩʝʘʥʩʽʚ ʈɽʍɺ ʚʽʜʨʽʟʥʷʣʘʩʷ ʦʟʥʘʢʘʤʠ 

ʨʝʘʢʪʠʚʥʦʩʪʽ ʝʥʜʦʪʝʣʽʶ, ʷʢʽ ʧʨʦʷʚʣʷʣʠʩʷ ʚ ʥʘʷʚʥʦʩʪʽ ʚʘʢʫʦʣʝʡ ʽ 

ʤʽʢʨʦʧʽʥʦʮʠʪʦʟʥʠʭ ʚʝʟʠʢʫʣ ʚ ʮʠʪʦʧʣʘʟʤʽ ʮʠʭ ʢʣʽʪʠʥ, ʘ ʪʘʢʦʞ ʚ ʫʪʚʦʨʶʚʘʥʥʽ 

ʤʽʢʨʦʚʽʣʝʡ ʣʶʤʽʥʘʣʴʥʦʶ ʧʦʚʝʨʭʥʝʶ (ʨʠʩ. 6.21, ɸ, ɹ). 



136 

ɹʘʟʘʣʴʥʘ ʤʝʤʙʨʘʥʘ ʢʨʦʚʦʥʦʩʥʠʭ ʢʘʧʽʣʷʨʽʚ ʙʫʣʘ ʪʦʥʢʦʶ ʽ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʷ 

ʧʽʜʚʠʱʝʥʦʶ ʝʣʝʢʪʨʦʥʥʦʶ ʱʽʣʴʥʽʩʪʶ ʩʝʨʝʜʥʴʦʛʦ ʰʘʨʫ. 

 

ʈʠʩ. 6.20. ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʩʠʥʘʧʩʽʚ ʧʦʣʷ ʉɸ 1 ʛʽʧʦʢʘʤʧʫ ʤʦʣʦʜʠʭ ʱʫʨʽʚ 

ʯʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ 9 ʩʝʘʥʩʽʚ ʈɽʍɺ. ɿʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ  ʩʠʥʘʧʪʠʯʥʠʭ ʚʝʟʠʢʫʣ 

ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ ʘʢʪʠʚʥʠʭ ʟʦʥ. ʇʨʠʤʽʪʢʘ: ɸ ï ʘʢʪʠʚʥʽ ʟʦʥʠ ʩʠʥʘʧʩʽʚ. 

   

ɸ ɹ 

ʈʠʩ. 6.21. ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʝʥʜʦʪʝʣʽʦʮʠʪʘ ʧʦʣʷ ʉɸ 1 ʽ ʉɸ 3 ʛʽʧʦʢʘʤʧʫ ʤʦʣʦʜʠʭ 

ʱʫʨʽʚ ʯʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ 9 ʩʝʘʥʩʽʚ ʈɽʍɺ: ɸ ï ʧʽʥʦʮʠʪʦʟʥʽ ʚʝʟʠʢʫʣʠ ʚ ʮʠʪʦʧʣʘʟʤʽ 

(ʧʦʣʝ ʉɸ 1); ɹ ï ʫʪʚʦʨʶʚʘʥʥʷ ʤʽʢʨʦʚʽʣʝʡ ʣʶʤʽʥʘʣʴʥʦʶ ʧʦʚʝʨʭʥʝʶ (ʧʦʣʝ ʉɸ 3). 

ʇʨʠʤʽʪʢʘ: ɹʄ ï ʙʘʟʘʣʴʥʘ ʤʝʤʙʨʘʥʘ; ʇʢ ï ʧʨʦʩʚʽʪ ʢʘʧʽʣʷʨʘ; ʇʚ ï ʧʽʥʦʮʠʪʦʟʥʽ 

ʚʝʟʠʢʫʣʠ; ʄʚ ï ʤʽʢʨʦʚʽʣʽ. 

ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʧʽʨʘʤʽʜʥʠʭ ʥʝʡʨʦʥʽʚ ʧʦʣʷ ʉɸ 1 ʛʽʧʦʢʘʤʧʫ ʩʪʘʨʠʭ 

ʢʦʥʪʨʦʣʴʥʠʭ ʱʫʨʽʚ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʷ ʥʘʷʚʥʽʩʪʶ ʜʝʛʝʥʝʨʘʪʠʚʥʦ ʟʤʽʥʝʥʠʭ ʢʣʽʪʠʥ 

ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ ʚʠʨʘʞʝʥʦʩʪʽ (ʨʠʩ. 6.22, ɸ). 
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ɺʠʟʥʘʯʘʣʠʩʷ ʚʝʣʠʢʽ ʷʜʨʘ ʥʝʡʨʦʥʽʚ ʟ ʜʨʽʙʥʦʛʨʘʥʫʣʷʨʥʠʤ ʭʨʦʤʘʪʠʥʦʤ, ʚ ʷʢʠʭ 

ʽʥʦʜʽ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʨʦʟʰʠʨʝʥʥʷ ʧʝʨʠʥʫʢʣʝʘʨʥʦʛʦ ʧʨʦʩʪʦʨʫ ʽ ʟʙʽʣʴʰʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʷʜʝʨʥʠʭ ʧʦʨ. ɯʥʦʜʽ ʚʠʷʚʣʷʣʠʩʷ ʷʜʨʘ ʟ ʧʨʦʩʚʽʪʣʝʥʠʤʠ ʜʽʣʷʥʢʘʤʠ ʚ 

ʢʘʨʽʦʧʣʘʟʤʽ. ʋ ʮʠʪʦʧʣʘʟʤʽ ʥʝʡʨʦʥʽʚ ʙʫʣʠ ʧʨʠʩʫʪʥʽ ʥʝʯʠʩʣʝʥʥʽ ʤʽʪʦʭʦʥʜʨʽʾ ʟ 

ʤʘʪʨʠʢʩʦʤ ʩʝʨʝʜʥʴʦʾ ʝʣʝʢʪʨʦʥʥʦʾ ʱʽʣʴʥʦʩʪʽ ʽ ʫʢʦʨʦʯʝʥʠʤʠ ʢʨʠʩʪʘʤʠ. ʋ ʪʦʡ ʞʝ 

ʯʘʩ ʤʘʣʠ ʤʽʩʮʝ ʥʘʙʨʷʢʣʽ ʤʽʪʦʭʦʥʜʨʽʾ ʟ ʧʨʦʩʚʽʪʣʝʥʠʤ ʤʘʪʨʠʢʩʦʤ ʽ ʩʢʦʨʦʯʝʥʠʤʠ 

ʢʨʠʩʪʘʤʠ (ʨʠʩ. 6.22, ɹ). ɿʘʟʥʘʯʘʣʦʩʷ ʪʘʢʦʞ ʥʘʷʚʥʽʩʪʴ ʛʽʛʘʥʪʩʴʢʠʭ ʤʽʪʦʭʦʥʜʨʽʡ. 

ɻʨʘʥʫʣʷʨʥʠʡ ɽʇʈ ʩʢʣʘʜʘʚʩʷ ʟ ʩʠʩʪʝʤʠ ʩʧʦʣʫʯʝʥʠʭ ʢʘʥʘʣʴʮʽʚ ʽ ʮʠʩʪʝʨʥ, ʜʦ 

ʧʦʚʝʨʭʥʽ ʷʢʠʭ ʙʫʣʠ ʧʨʠʢʨʽʧʣʝʥʽ ʨʠʙʦʩʦʤʠ. 

ʉʧʦʩʪʝʨʽʛʘʣʘʩʴ ʥʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʚʽʣʴʥʠʭ ʨʠʙʦʩʦʤ. ʏʘʩʪʠʥʘ ʢʘʥʘʣʴʮʽʚ ʙʫʣʠ 

ʟʽʛʥʫʪʽ ʽ ʨʽʟʢʦ ʨʦʟʰʠʨʝʥʽ. ʋ ʮʠʪʦʧʣʘʟʤʽ ʚʠʷʚʣʷʚʩʷ ʢʦʤʧʣʝʢʩ ɻʦʣʴʜʞʽ ʫ ʚʠʛʣʷʜʽ 

ʩʪʦʧʢʠ ʩʧʣʦʱʝʥʠʭ ʮʠʩʪʝʨʥ, ʚʘʢʫʦʣʝʡ ʽ ʜʨʽʙʥʠʭ ʚʝʟʠʢʫʣ, ʱʦ ʯʘʩʪʦ ʧʽʜʜʘʚʘʣʠʩʷ 

ʥʘʙʫʭʘʥʥ ʁ (ʨʠʩ. 6.23, ɸ). ʋ ʮʠʪʦʧʣʘʟʤʽ ʥʝʡʨʦʥʽʚ ʚʠʟʥʘʯʘʣʠʩʷ ʛʨʘʥʫʣʠ 

ʣʽʧʦʬʫʩʮʠʥʫ, ʤʥʦʞʠʥʥʽ ʚʘʢʫʦʣʽ, ʣʽʟʦʩʦʤʠ ʽ ʣʽʧʽʜʥʽ ʚʢʣʶʯʝʥʥʷ (ʨʠʩ. 6.23, ɹ). 

   

ɸ ɹ 

ʈʠʩ. 6.22. ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʧʽʨʘʤʽʜʥʠʭ ʥʝʡʨʦʥʽʚ ʧʦʣʷ ʉɸ 1  ʛʽʧʦʢʘʤʧʫ ʩʪʘʨʠʭ 

ʢʦʥʪʨʦʣʴʥʠʭ ʱʫʨʽʚ: ɸ ï ʜʝʛʝʥʝʨʘʪʠʚʥʽ ʟʤʽʥʠ ʥʝʡʨʦʥʽʚ; ɹ ï ʨʝʜʫʢʮʽʷ ʢʨʠʩʪ ʽ 

ʥʘʙʫʭʘʥʥʷ ʤʽʪʦʭʦʥʜʨʽʡ ʚ ʮʠʪʦʧʣʘʟʤʽ ʧʽʨʘʤʽʜʥʦʛʦ ʥʝʡʨʦʥʘ. ʇʨʠʤʽʪʢʘ: ʗ ï ʷʜʨʦ; ʄ 

ï ʤʽʪʦʭʦʥʜʨʽʾ; ʃʬ ï ʣʽʧʦʬʫʩʮʠʥʦʚʽ ʛʨʘʥʫʣʠ ʚ ʮʠʪʦʧʣʘʟʤʽ; ʈ ï ʨʠʙʦʩʦʤʠ. 

 ʉʠʥʘʧʪʠʯʥʽ ʩʪʚʦʨʝʥʥʷ ʛʽʧʦʢʘʤʧʫ ʨʦʟʨʽʟʥʷʣʠʩʷ ʟʘ ʩʪʨʫʢʪʫʨʦʶ ʽ ʨʽʚʥʝʤ 

ʨʦʟʤʽʱʝʥʥʷ ʥʘ ʩʦʤʘʜʝʥʜʨʽʪʥʽʡ ʤʝʤʙʨʘʥʽ ʦʩʥʦʚʥʠʭ ʥʝʡʨʦʥʽʚ. ʋ ʜʝʷʢʠʭ 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʩʠʥʘʧʪʠʯʥʠʭ ʧʫʭʠʨʮʽʚ, ʷʢʽ ʱʽʣʴʥʦ ʧʨʠʣʷʛʘʣʠ ʦʜʠʥ 
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ʜʦ ʦʜʥʦʛʦ, ʘ ʪʘʢʦʞ ʚʠʷʚʣʷʣʘʩʷ ʘʛʣʶʪʠʥʘʮʽʷ ʚʝʟʠʢʫʣ. ʋ ʽʥʰʠʭ ʩʠʥʘʧʩʽʚ ʩʠʥʘʧʪʠʯʥʽ 

ʧʫʭʠʨʮʽ ʙʫʣʠ ʥʝʯʠʩʣʝʥʥʽ ʽ ʨʦʟʧʦʜʽʣʷʣʠʩʷ ʭʘʦʪʠʯʥʦ. 

   

ɸ ɹ 

 ʈʠʩ. 6.23. ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʧʽʨʘʤʽʜʥʠʭ ʥʝʡʨʦʥʽʚ ʧʦʣʷ ʉɸ 1  ʛʽʧʦʢʘʤʧʫ 

ʩʪʘʨʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʱʫʨʽʚ: ɸ ï ʚʘʢʫʦʣʽʟʘʮʽʷ ʽ ʥʘʙʫʭʘʥʥʷ ʮʠʩʪʝʨʥ ʢʦʤʧʣʝʢʩʫ 

ɻʦʣʴʜʞʽ; ɹ ï ʩʢʫʧʯʝʥʥʷ ʛʨʘʥʫʣ ʣʽʧʦʬʫʩʮʠʥʫ ʽ ʣʽʧʽʜʥʠʭ ʚʢʣʶʯʝʥʴ ʚ ʮʠʪʦʧʣʘʟʤʽ 

ʧʽʨʘʤʽʜʥʦʛʦ ʥʝʡʨʦʥʘ. ʇʨʠʤʽʪʢʘ: ʗ ï ʷʜʨʦ; ʄ ï ʤʽʪʦʭʦʥʜʨʽʾ; ʂɻ ï ʢʦʤʧʣʝʢʩ 

ɻʦʣʴʜʞʽ; ʈ ï ʨʠʙʦʩʦʤʠ; ʃʬ ï ʣʽʧʦʬʫʩʮʠʥʦʚʽ ʛʨʘʥʫʣʠ; ʃ ï ʣʽʧʽʜʥʽ ʚʢʣʶʯʝʥʥʷ. 

ʏʘʩʪʦ ʟʫʩʪʨʽʯʘʣʠʩʷ ʩʠʥʘʧʩʠ ʟ ʘʢʪʠʚʥʦʶ ʟʦʥʦʶ, ʥʘʙʫʭʘʥʥʷʤ ʚʝʟʠʢʫʣ ʽ 

ʘʢʩʦʧʣʘʟʤʠ ʧʨʝʩʠʥʘʧʩʘ (ʨʠʩ. 6.24, ɸ), ʱʦ ʻ ʦʟʥʘʢʦʶ ʾʭ ʜʝʛʝʥʝʨʘʮʽʾ ʧʦ ʩʚʽʪʣʦʤʫ 

ʪʠʧʫ. ʋ ʧʨʝʩʠʥʘʧʪʠʯʥʠʭ ʙʫʪʦʥʘʭ ʤʘʣʠ ʤʽʩʮʝ ʩʠʣʴʥʦ ʥʘʙʨʷʢʣʽ ʤʽʪʦʭʦʥʜʨʽʾ ʟ 

ʧʦʚʥʦʶ ʨʝʜʫʢʮʽʻʶ ʢʨʠʩʪ (ʨʠʩ. 6.24, ɹ). ɽʥʜʦʪʝʣʽʡ ʢʘʧʽʣʷʨʽʚ ʙʫʚ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʝʥʜʦʪʝʣʽʦʮʠʪʘʤʠ, ʚ ʷʢʠʭ ʚʠʟʥʘʯʘʣʠʩʷ ʥʘʙʨʷʢʣʽ, ʧʨʦʩʚʽʪʣʝʥʽ ʤʽʪʦʭʦʥʜʨʽʾ. ɯʥʦʜʽ 

ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʧʽʥʦʮʠʪʦʟ. 

ɼʣʷ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʧʽʨʘʤʽʜʥʠʭ ʥʝʡʨʦʥʽʚ ʧʦʣʷ ʉɸ 3 

ʛʽʧʦʢʘʤʧʫ ʩʪʘʨʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʱʫʨʽʚ ʙʫʣʦ ʭʘʨʘʢʪʝʨʥʦ ʟʥʠʞʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ 

ʧʽʨʘʤʽʜʥʠʭ ʥʝʡʨʦʥʽʚ. ɺʦʥʠ ʤʘʣʠ ʙʽʣʴʰʽ ʨʦʟʤʽʨʠ ʽ ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʷ ʥʝ ʪʘʢ ʱʽʣʴʥʦ, 

ʷʢ ʚ ʟʦʥʽ ʉɸ 1. ɰʭʥʽ ʧʦʪʫʞʥʽ ʘʧʽʢʘʣʴʥʽ ʜʝʥʜʨʠʪʠ ʫʪʚʦʨʶʚʘʣʠ ʙʽʬʫʨʢʘʮʽʶ ʥʝʜʘʣʝʢʦ 

ʚʽʜ ʢʣʽʪʠʥʥʦʛʦ ʪʽʣʘ. 
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ɸ ɹ 

ʈʠʩ. 6.24. ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʩʠʥʘʧʩʽʚ ʧʦʣ̫ ʉɸ 1 ʛʽʧʦʢʘʤʧʫ ʩʪʘʨʠʭ 

ʢʦʥʪʨʦʣʴʥʠʭ ʱʫʨʽʚ: ɸ ï ʥʘʙʫʭʘʥʥʷ ʘʢʩʦʧʣʘʟʤʠ ʧʨʝʩʠʥʘʧʩʘ; ɹ ï ʥʘʙʨʷʢʣʽ 

ʤʽʪʦʭʦʥʜʨʽʾ ʫ ʧʨʝʩʠʥʘʧʪʠʯʥʠʭ ʙʫʪʦʥʘʭ. ʇʨʠʤʽʪʢʘ: ɸ ï ʘʢʪʠʚʥʘ ʟʦʥʘ; ʉ ï 

ʩʠʥʘʧʪʠʯʥʽ ʧʫʭʠʨʮʽ; ʄ ï ʤʽʪʦʭʦʥʜʨʽʾ. 

ʂʨʽʤ ʪʦʛʦ, ʚʠʷʚʣʷʣʠʩʷ ʦʟʥʘʢʠ ʾʭ ʚʽʢʦʚʦʾ ʜʝʛʝʥʝʨʘʮʽʾ ʪʘʢʽ ʷʢ 

ʚʥʫʪʨʽʰʥʴʦʷʜʝʨʥʽ ʚʢʣʶʯʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʧʫʯʢʽʚ ʬʽʣʘʤʝʥʪʽʚ, ʘ ʪʘʢʦʞ ʦʪʦʯʝʥʽ 

ʦʜʠʥʠʯʥʦʾ ʤʝʤʙʨʘʥʦʶ ʚʘʢʫʦʣʝʦʙʨʘʟʥʽ ʩʪʨʫʢʪʫʨʠ (ʨʠʩ. 6.25, ɸ). ʉʧʦʩʪʝʨʽʛʘʣʦʩʷ 

ʙʘʛʘʪʦ ʧʦʣʽʩʦʤ ʽ ʤʽʪʦʭʦʥʜʨʽʡ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʯʘʩʪʢʦʚʦʾ ʜʝʩʪʨʫʢʮʽʻʶ 

ʚʥʫʪʨʽʰʥʽʭ ʤʝʤʙʨʘʥ. ɺ ʮʠʪʦʧʣʘʟʤʽ ʯʘʩʪʦ ʤʘʣʠ ʤʽʩʮʝ ʩʢʫʧʯʝʥʥʷ ʣʽʧʦʬʫʩʮʠʥʦʚʠʭ 

ʛʨʘʥʫʣ ʽ ʣʽʧʽʜʥʠʭ ʚʢʣʶʯʝʥʴ (ʨʠʩ. 6.25, ɹ). 

ʇʦʨʷʜ ʟ ʷʚʠʱʘʤʠ ʜʠʩʪʨʦʬʽʾ ʽ ʜʝʛʝʥʝʨʘʮʽʾ ʥʝʡʨʦʥʽʚ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ 

ʢʦʤʧʝʥʩʘʪʦʨʥʽ ʟʤʽʥʠ ʢʣʽʪʠʥ. ʂʦʤʧʣʝʢʩ ɻʦʣʴʜʞʽ ʤʽʩʪʠʚ ʛʽʧʝʨʪʨʦʬʦʚʘʥʽ ʮʠʩʪʝʨʥʠ, 

ʱʦ ʩʚʽʜʯʠʣʦ ʧʨʦ ʡʦʛʦ ʘʢʪʠʚʥʽʩʪʴ. 

ʉʠʥʘʧʪʠʯʥʘ ʩʠʩʪʝʤʘ ʛʽʧʦʢʘʤʧʫ ʩʪʘʨʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʱʫʨʽʚ ʙʫʣʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʽʛʘʥʪʩʴʢʠʤʠ ʩʠʥʘʧʩʘʤʠ ʥʘ ʩʢʣʘʜʥʠʭ ʰʠʧʽʢʘʭ ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ 

ʩʝʛʤʝʥʪʘ ʘʧʽʢʘʣʴʥʠʭ ʜʝʥʜʨʠʪʽʚ ʧʽʨʘʤʽʜ ʉɸ 3. 

ɺʠʷʚʣʷʣʦʩʷ ʙʘʛʘʪʦ ʩʠʥʘʧʩʽʚ ʟ ʦʩʤʽʦʬʽʣʴʥʠʤʠ ʙʫʣʴʙʘʰʢʘʤʠ. ʋ ʥʝʡʨʦʧʽʣʽ 

ʚʠʟʥʘʯʘʣʠʩʷ ʩʠʥʘʧʪʠʯʥʽ ʟʘʢʽʥʯʝʥʥʷ ʟ ʦʟʥʘʢʘʤʠ ʜʝʩʪʨʫʢʮʽʾ ʽ ʜʝʛʝʥʝʨʘʮʽʾ, ʚ ʪʦʤʫ 

ʯʠʩʣʽ ʽ ʫ ʚʠʛʣʷʜʽ ʘʛʣʶʪʠʥʘʮʽʾ ʩʠʥʘʧʪʠʯʥʠʭ ʚʝʟʠʢʫʣ (ʨʠʩ. 6.26, ɸ), ʜʝʩʪʨʫʢʮʽʾ ʽ 
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ʜʝʟʦʨʛʘʥʽʟʘʮʽʾ ʤʽʪʦʭʦʥʜʨʽʡ, ʚʘʢʫʦʣʽʟʘʮʽʾ ʜʝʥʜʨʠʪʥʠʭ ʛʽʣʦʯʦʢ (ʨʠʩ. 6.26, ɹ), 

ʧʦʨʫʰʝʥʥʽ ʚʧʦʨʷʜʢʦʚʘʥʦʩʪʽ ʤʝʤʙʨʘʥ ʰʠʧʽʢʦʚʦʛʦ ʘʧʘʨʘʪʫ (ʨʠʩ. 6.26, ɹ). 

   

ɸ ɹ 

ʈʠʩ. 6.25. ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʧʽʨʘʤʽʜʥʠʭ ʥʝʡʨʦʥʽʚ ʧʦʣʷ ʉɸ 3  ʛʽʧʦʢʘʤʧʫ 

ʩʪʘʨʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʱʫʨʽʚ: ɸ ï ʬʽʣʘʤʝʥʪʦʟʥʽ ʽ ʚʘʢʫʦʣʝʦʙʨʘʟʥʽ ʚʥʫʪʨʽʰʥʴʦʷʜʝʨʥʽ 

ʚʢʣʶʯʝʥʥʷ; ɹ ï ʣʽʧʦʬʫʩʮʠʥʦʚʽ ʛʨʘʥʫʣʠ ʚ ʮʠʪʦʧʣʘʟʤʽ. ʇʨʠʤʽʪʢʘ: ʗ ï ʷʜʨʦ; ʄ ï 

ʤʽʪʦʭʦʥʜʨʽʾ; ʃʬ ï ʣ̔ʧʦʬʫʩʮʠʥʦʚ ̔ʛʨʘʥʫʣʠ. 

   

ɸ ɹ 

ʈʠʩ. 6.26. ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʩʠʥʘʧʩʽʚ ʧʦʣʷ ʉɸ 3 ʛʽʧʦʢʘʤʧʫ ʩʪʘʨʠʭ 

ʢʦʥʪʨʦʣʴʥʠʭ ʱʫʨʽʚ: ɸ ï ʘʛʣʶʪʠʥʘʮʽʷ ʩʠʥʘʧʪʠʯʥʠʭ ʚʝʟʠʢʫʣ; ɹ ï ʧʦʨʫʰʝʥʥʷ 

ʚʧʦʨʷʜʢʦʚʘʥʦʩʪʽ ʤʝʤʙʨʘʥ ʰʠʧʽʢʦʚʦʛʦ ʘʧʘʨʘʪʫ. ʇʨʠʤʽʪʢʘ: ʉ ï ʩʠʥʘʧʪʠʯʥʽ 

ʧʫʭʠʨʮʽ; ʐɸ ï ʰʠʧʽʢʦʚʠʡ ʘʧʘʨʘʪ.  

ʊʘʢʦʞ ʚʠʟʥʘʯʘʣʠʩʷ ʦʙʣʷʤʦʚʘʥʽ ʚʝʟʠʢʫʣʠ ʦʢʨʫʛʣʦʾ ʬʦʨʤʠ ʥʘ ʤʝʤʙʨʘʥʘʭ ɽʇʈ 

ʽ ʢʦʤʧʣʝʢʩʫ ɻʦʣʴʜʞʽ, ʷʢʠʤ ʚʽʜʚʦʜʠʪʴʩʷ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʚ ʨʝʛʝʥʝʨʘʮʽʡʥʦʤʫ 

ʧʨʦʮʝʩʽ ʽ ʚʠʢʦʥʘʥʥʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʬʫʥʢʮʽʡ ʚ ʤʝʪʘʙʦʣʽʟʤʽ ʢʣʽʪʠʥʠ. 
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ɺ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʽ ʝʣʝʤʝʥʪʽʚ ʛʝʤʘʪʦʝʥʮʝʬʘʣʽʯʥʦʛʦ ʙʘʨ'ʻʨʫ ʛʽʧʦʢʘʤʧʫ ʩʪʘʨʠʭ 

ʢʦʥʪʨʦʣʴʥʠʭ ʱʫʨʽʚ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʦʟʥʘʢʠ ʨʝʘʢʪʠʚʥʦʩʪʽ ʝʥʜʦʪʝʣʽʶ ʢʨʦʚʦʥʦʩʥʠʭ 

ʢʘʧʽʣʷʨʽʚ: ʚʘʢʫʦʣʽʟʘʮʽʷ ʮʠʪʦʧʣʘʟʤʠ (ʨʠʩ. 6.27, ɸ), ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʤʽʪʦʭʦʥʜʨʽʡ ʟ 

ʫʪʚʦʨʝʥʥʷʤ ʤʽʻʣʽʥʦʧʦʜʽʙʥʠʭ ʩʪʨʫʢʪʫʨ, ʘ ʪʘʢʦʞ ʾʭ ʚʘʢʫʦʣʴʥʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ. 

ʇʝʨʠʮʠʪʠ ʚʽʜʨʽʟʥʷʣʠʩʷ ʚʠʩʦʢʦʶ ʘʢʪʠʚʥʽʩʪʶ ʧʽʥʦʮʠʪʦʟʘ, ʨʦʟʚʠʥʝʥʠʤ ɽʇʈ, 

ʩʢʫʧʯʝʥʥʷʤ ʚʝʣʠʢʠʭ ʣʽʧʽʜʥʠʭ ʚʢʣʶʯʝʥʴ ʚ ʾʭʥʽʭ ʪʽʣʘʭ ʽ ʚʽʜʨʦʩʪʢʘʭ, ʱʦ ʩʚʽʜʯʠʣʦ 

ʧʨʦ ʾʭʥʶ ʘʢʪʠʚʥʫ ʬʘʛʦʮʠʪʘʨʥʫ ʬʫʥʢʮʽʶ, ʩʧʨʷʤʦʚʘʥʫ ʥʘ ʫʪʠʣʽʟʘʮʽʶ ʣʽʧʦʬʫʩʮʠʥʫ 

(ʨʠʩ. 6.27, ɹ). ʂʽʣʴʢʽʩʪʴ ʛʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ ʙʫʣʘ ʜʝʱʦ ʟʙʽʣʴʰʝʥʘ, ʩʝʨʝʜ ʥʠʭ 

ʟʫʩʪʨʽʯʘʣʠʩʷ ʟʨʫʡʥʦʚʘʥʽ ʢʣʽʪʠʥʠ ʤʽʢʨʦʛʣʽʾ. 

   

ɸ ɹ 

ʈʠʩ. 6.27. ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʝʥʜʦʪʝʣʽʦʮʠʪʘ ʧʦʣʷ ʉɸ 3 ʛʽʧʦʢʘʤʧʫ ʩʪʘʨʠʭ 

ʢʦʥʪʨʦʣʴʥʠʭ ʱʫʨʽʚ: ɸ ï ʚʘʢʫʦʣʽʟʘʮʽʷ ʮʠʪʦʧʣʘʟʤʠ; ɹ ï ʩʢʫʧʯʝʥʥʷ ʣʽʧʦʬʫʩʮʠʥʦʚʠʭ ʽ 

ʣʽʧʽʜʥʠʭ ʚʢʣʶʯʝʥʴ ʚ ʮʠʪʦʧʣʘʟʤʽ ʧʝʨʠʮʠʪʘ. ʇʨʠʤʽʪʢʘ: ɹʄ ï ʙʘʟʘʣʴʥʘ ʤʝʤʙʨʘʥʘ; 

ʕʨ ï ʝʨʠʪʨʦʮʠʪ ʚ ʧʨʦʩʚʽʪʽ ʢʘʧʽʣʷʨʘ; ɺ ï ʚʘʢʫʦʣʽ; ʃʬ ï ʣʽʧʦʬʫʩʮʠʥʦʚʽ ʛʨʘʥʫʣʠ; ʃ ï 

ʣʽʧʽʜʥʽ ʚʢʣʶʯʝʥʥʷ; ʕʥ ï ʝʥʜʦʪʝʣʽʡ. 

ɺ ʢʣʽʪʠʥʥʠʭ ʝʣʝʤʝʥʪʘʭ, ʩʪʨʫʢʪʫʨʽ ʩʠʥʘʧʩʽʚ, ʘ ʪʘʢʦʞ 

ʤʽʢʨʦʛʝʤʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʛʽʧʦʢʘʤʧʫ ʩʪʘʨʠʭ ʱʫʨʽʚ ʫ ʟʦʥʘʭ ʉɸ 1 ʽ ʉɸ 3 

ʯʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 9 ʩʝʘʥʩʽʚ ʈɽʍɺ ʚ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʽ (ï60ʦʉ; 

ï120ʦʉ; ï120ʦʉ) ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʷʚʠʱʘ ʷʢ ʜʝʛʝʥʝʨʘʪʠʚʥʠʭ, ʪʘʢ ʽ ʨʝʧʘʨʘʪʠʚʥʠʭ 

ʧʨʦʮʝʩʽʚ. 
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ʆʜʥʽʻʶ ʟ ʦʟʥʘʢ ʩʪʨʫʢʪʫʨʥʠʭ ʟʤʽʥ ʥʝʡʨʦʥʽʚ ʙʫʣʦ ʟʙʽʣʴʰʝʥʥʷ ʩʢʣʘʜʯʘʩʪʦʩʪʽ 

ʷʜʝʨʥʦʾ ʧʦʚʝʨʭʥʽ ʟʘ ʨʘʭʫʥʦʢ ʽʥʚʘʛʽʥʘʮʽʡ ʢʘʨʽʦʣʝʤʠ. ʋ ʽʥʚʘʛʽʥʽʨʦʚʘʥʠʭ ʜʽʣʷʥʢʘʭ 

ʮʠʪʦʧʣʘʟʤʠ ʚʠʷʚʣʷʣʠʩʷ ʤʽʪʦʭʦʥʜʨʽʾ, ʨʠʙʦʩʦʤʠ ʽ ʧʦʣʽʩʦʤʠ. ʅʘ ʟʦʚʥʽʰʥʽʡ ʷʜʝʨʥʽʡ 

ʤʝʤʙʨʘʥʽ, ʧʦʚ'ʷʟʘʥʽʡ ʟ ʛʨʘʥʫʣʷʨʥʠʤ ɽʇʈ, ʟʥʘʭʦʜʠʣʦʩʷ ʙʘʛʘʪʦ ʨʠʙʦʩʦʤ, ʱʦ 

ʩʚʽʜʯʠʣʦ ʧʨʦ ʘʢʪʠʚʥʠʡ ʩʠʥʪʝʟ ʙʽʣʢʘ ʚ ʮʠʭ ʢʣʽʪʠʥʘʭ. 

ʊʘʢʽ ʟʤʽʥʠ ʢʦʥʬʽʛʫʨʘʮʽʾ ʷʜʝʨ ʚʚʘʞʘʶʪʴʩʷ ʧʨʦʷʚʦʤ ʘʜʘʧʪʘʮʽʡʥʠʭ ʨʝʘʢʮʽʡ, ʷʢʽ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱʽ ʢʦʥʪʘʢʪʫ ʷʜʨʘ ʽ ʮʠʪʦʧʣʘʟʤʠ ʜʣʷ ʧʽʜʪʨʠʤʢʠ 

ʧʝʚʥʦʛʦ ʨʽʚʥʷ ʤʝʪʘʙʦʣʽʟʤʫ. ɹʽʣʴʰʽʩʪʴ ʷʜʝʨ ʥʝ ʤʽʩʪʠʣʦ ʚʝʣʠʢʠʭ ʷʜʝʨʝʮʴ, ʧʨʦʪʝ ʚ 

ʜʝʷʢʠʭ ʟ ʥʠʭ ʚʠʷʚʣʷʣʠʩʷ ʷʜʝʨʮʷ ʧʨʠʤʝʤʙʨʘʥʦʾ ʣʦʢʘʣʽʟʘʮʽʾ, ʱʦ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ 

ʷʢ ʧʨʦʷʚ ʘʜʘʧʪʘʮʽʡʥʠʭ ʧʝʨʝʙʫʜʦʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʽʜʪʨʠʤʢʫ ʩʠʥʪʝʟʫ ʙʽʣʢʘ (ʨʠʩ. 

6.28). 

 

ʈʠʩ. 6.28. ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʬʨʘʛʤʝʥʪʫ ʥʝʡʨʦʥʘ ʧʦʣʷ ʉɸ 3 ʛ̔ʧʦʢʘʤʧʫ ʩʪʘʨʠʭ 

ʱʫʨʽʚ ʯʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ 9 ʩʝʘʥʩʽʚ ʈɽʍɺ. ʇʨʠʤʽʪʢʘ: ʗ ï ʷʜʨʦ; ʗʜ ï ʷʜʝʨʮʝ; ʄ ï 

ʤʽʪʦʭʦʥʜʨʽʾ; ʃʬ ï ʣʽʧʦʬʫʩʮʠʥʦʚʽ ʛʨʘʥʫʣʠ; ɽʇʈ ï ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʠʡ ʨʝʪʠʢʫʣʫʤ. 

ʂʽʣʴʢʽʩʪʴ ʚʥʫʪʨʽʰʥʴʦʷʜʝʨʥʠʭ ʚʢʣʶʯʝʥʴ, ʱʦ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʣʠʩʷ ʚ ʷʜʨʘʭ 

ʥʝʡʨʦʥʽʚ ʢʦʥʪʨʦʣʴʥʠʭ ʩʪʘʨʠʭ ʱʫʨʽʚ, ʢʽʣʴʢʘ ʟʤʝʥʰʫʚʘʣʘʩʷ ʧʽʩʣʷ ʈɽʍɺ. 

ɿʫʩʪʨʽʯʘʣʠʩʷ ʢʣʽʪʠʥʠ ʟ ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʠʤ ʛʨʘʥʫʣʷʨʥʠʤ ɽʇʈ, ʟʚ'ʷʟʘʥʠʤ ʟ 

ʤʽʪʦʭʦʥʜʨʽʷʤʠ. 

ʆʜʥʘʢ ʤʘʣʦ ʤʽʩʮʝ ʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʛʨʘʥʫʣʷʨʥʦʛʦ ɽʇʈ ʚ ʘʛʨʘʥʫʣʷʨʥʠʡ ʟ 

ʨʦʟʰʠʨʝʥʥʷʤ ʽ ʚʘʢʫʦʣʽʟʘʮʽʻʶ ʮʠʩʪʝʨʥ, ʱʦ ʩʚʽʜʯʠʣʦ ʧʨʦ ʨʦʟʚʠʪʦʢ ʟʘʩʪʽʡʥʠʭ 

ʧʨʦʮʝʩʽʚ ʚ ʮʠʪʦʧʣʘʟʤʽ ʥʝʡʨʦʥʽʚ (ʨʠʩ. 6.29, ɸ). ɺ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʽ ʤʝʤʙʨʘʥʥʠʭ ʽ 

ʚʝʟʠʢʫʣʷʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʢʦʤʧʣʝʢʩʫ ɻʦʣʴʜʞʽ ʧʝʨʝʚʘʞʘʣʠ ʘʜʘʧʪʘʮʽʡʥʽ ʧʝʨʝʙʫʜʦʚʠ 
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ʪʘʢʽ ʷʢ ʡʦʛʦ ʛʽʧʝʨʧʣʘʟʽʷ ʽ ʛʽʧʝʨʪʨʦʬʽʷ (ʨʠʩ. 6.29, ɹ). ʋ ʮʠʪʦʧʣʘʟʤʽ ʙʘʛʘʪʴʦʭ 

ʥʝʡʨʦʥʽʚ ʧʝʨʝʙʫʜʦʚʠ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʠ ʤʽʪʦʭʦʥʜʨʽʡ ʥʦʩʠʣʠ ʘʜʘʧʪʘʮʽʡʥʠʡ 

ʭʘʨʘʢʪʝʨ, ʷʢʽ ʧʨʦʷʚʣʷʣʠʩʷ ʚ ʥʝʚʝʣʠʢʦʤʫ ʧʨʦʩʚʽʪʣʽʥʥʽ ʤʘʪʨʠʢʩʫ ʟʽ ʟʙʝʨʝʞʝʥʥʷʤ 

ʢʨʠʩʪ, ʱʦ ʩʚʽʜʯʠʣʦ ʧʨʦ ʾʭ ʚʠʩʦʢʫ ʘʢʪʠʚʥʽʩʪʴ. ʋ ʪʦʡ ʞʝ ʯʘʩ ʚ ʜʝʷʢʠʭ ʢʣʽʪʠʥʘʭ ʽ ʾʭ 

ʚʽʜʨʦʩʪʢʘʭ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʥʘʯʥʝ ʥʘʙʫʭʘʥʥʷ ʤʽʪʦʭʦʥʜʨʽʡ ʟ ʫʪʚʦʨʝʥʥʷʤ ʦʧʪʠʯʥʦ 

ʩʚʽʪʣʠʭ ʚʘʢʫʦʣʝʦʙʨʘʟʥʠʭ ʩʪʨʫʢʪʫʨ ʽ ʨʝʜʫʢʮʽʻʶ ʢʨʠʩʪ (ʨʠʩ. 6.30). 

   

ɸ ɹ 

ʈʠʩ. 6.29. ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʧʽʨʘʤʽʜʥʦʛʦ ʥʝʡʨʦʥʘ ʧʦʣʷ ʉɸ 3 ʛ̔ʧʦʢʘʤʧʫ 

ʩʪʘʨʠʭ ʱʫʨʽʚ ʯʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ 9 ʩʝʘʥʩʽʚ ʈɽʍɺ: ɸ ï ʧʝʨʝʪʚʦʨʝʥʥʷ ʛʨʘʥʫʣʷʨʥʦʛʦ 

ɽʇʈ ʚ ʘʛʨʘʥʫʣʷʨʥʠʡ; ɹ ï ʛʽʧʝʨʪʨʦʬʽʷ ʢʦʤʧʣʝʢʩʫ ɻʦʣʴʜʞʠ. ʇʨʠʤʽʪʢʘ: ʗ ï ʷʜʨʦ; ʄ 

ï ʤʽʪʦʭʦʥʜʨʽʾ; ʃ ï ʣʽʟʦʩʦʤʠ; ʈ ï ʨʠʙʦʩʦʤʠ; ʂɻ ï ʢʦʤʧʣʝʢʩ ɻʦʣʴʜʞʽ. 

 

 ʈʠʩ. 6.30. ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʧʽʨʘʤʽʜʥʦʛʦ ʥʝʡʨʦʥʘ ʧʦʣʷ ʉɸ 3 ʛ̔ʧʦʢʘʤʧʫ 

ʩʪʘʨʠʭ ʱʫʨʽʚ ʯʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ 9 ʩʝʘʥʩʽʚ ʈɽʍɺ. ʅʘʙʫʭʘʥʥʷ ʤʽʪʦʭʦʥʜʨʽʡ ʚ 

ʮʠʪʦʧʣʘʟʤʽ. ʇʨʠʤʽʪʢʘ: ʄ ï ʤʽʪʦʭʦʥʜʨʽʾ; ʃʬ ï ʣʽʧʦʬʫʩʮʠʥʦʚʽ ʛʨʘʥʫʣʠ; ɽʇʈ ï 

ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʠʡ ʨʝʪʠʢʫʣʫʤ. 


