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ɸʅʆʊɸʎɯʗ 

ʂʦʣʦʙʦʚ ʂ.ʉ. ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʩʧʦʩʦʙʫ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʜʠʟʝʣʽʚ.- ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ 

ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʢʘʥʜʠʜʘʪʘ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 05.22.20 çɽʢʩʧʣʫʘʪʘʮʽʷ ʪʘ ʨʝʤʦʥʪ ʟʘʩʦʙʽʚ ʪʨʘʥʩʧʦʨʪʫè. - 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʂʠʾʚ, 2019. 

 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʢʦʣʽʩʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʚ 

ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ ʜʦ ʧʘʣʠʚʥʦʾ 

ʝʢʦʥʦʤʽʯʥʦʩʪʽ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ, ʥʝʤʦʞʣʠʚʝ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʾʭ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ. ɼʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʦʩʪʘʪʦʯʥʦʛʦ ʨʝʩʫʨʩʫ ʢʦʣʽʩʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʻ ʦʜʥʽʻʶ ʟ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʫʤʦʚ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʝʢʦʥʦʤʽʯʥʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ 

ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʫ ʟʥʘʯʥʽʡ 

ʤʽʨʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʝʭʥʽʯʥʠʤ ʩʪʘʥʦʤ ʾʭ ʜʚʠʛʫʥʽʚ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʘʥʥʷ, ʜʣʷ 

ʚʧʣʠʚʫ ʥʘ ʷʢʠʡ ʥʝʦʙʭʽʜʥʘ ʦʙ'ʻʢʪʠʚʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʥʴʦʛʦ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʪʝʭʥʽʯʥʠʤ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷʤ ʥʘ ʙʘʟʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʪʝʭʥʽʯʥʠʭ 

ʟʘʩʦʙʽʚ. 

ʊʝʭʥʽʯʥʠʡ ʩʪʘʥ ʜʚʠʛʫʥʽʚ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʘʥʥʷ ʦʧʠʩʫʻʪʴʩʷ ʧʝʚʥʠʤ 

ʢʦʤʧʣʝʢʩʦʤ ʚʠʭʽʜʥʠʭ ʪʘ ʩʪʨʫʢʪʫʨʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʝʪʘʣʝʡ, ʚʫʟʣʽʚ ʪʘ ʩʠʩʪʝʤ, 

ʱʦ ʤʘʶʪʴ ʧʝʚʥʽ ʯʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ, ʘ ʤʝʪʦʜʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʙʘʟʫʶʪʴʩʷ ʥʘ 

ʚʠʤʽʨʶʚʘʥʥʽ ʪʘ ʘʥʘʣʽʟʽ ʪʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʟʤʽʥʠ ʷʢʠʭ ʚ ʥʘʡʙʽʣʴʰʽʡ ʤʽʨʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʪʘʥ ʜʚʠʛʫʥʘ.  

ɸʥʘʣʽʟ ʜʦʩʣʽʜʞʝʥʴ ʚʧʣʠʚʫ ʚʽʜʤʦʚ ʪʘ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʜʠʟʝʣʽʚ ʥʘ ʾʭ ʧʦʢʘʟʥʠʢʠ ʧʦʢʘʟʘʚ, ʱʦ ʟ ʪʦʯʢʠ ʟʦʨʫ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ 

ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʮʽʣʷʭ, ʚʝʣʠʢʫ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʪʘʢʽ ʧʘʨʘʤʝʪʨʠ 

ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ, ʷʢ ʩʢʣʘʜ, ʜʠʤʥʽʩʪʴ (ʢʦʣʽʨ) ʪʘ ʪʝʤʧʝʨʘʪʫʨʘ. ɿʘ ʭʽʤʽʯʥʠʤ 

ʩʢʣʘʜʦʤ, ʢʦʣʴʦʨʦʤ ʪʘ ʪʝʤʧʝʨʘʪʫʨʦ  ʁʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ 

ʥʝʩʧʨʘʚʥʦʩʪʽ, ʧʦʚôʷʟʘʥʽ ʟ ʨʦʙʦʪʦʶ ʤʝʭʘʥʽʟʤʽʚ ʪʘ ʩʠʩʪʝʤ ʜʚʠʛʫʥʘ. 
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ʇʦʢʘʟʥʠʢʦʤ, ʷʢʠʡ ʥʘʡʙʽʣʴʰ ʧʦʚʥʦ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʜʦ ʜʽʘʛʥʦʩʪʠʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʚʽʜʦʙʨʘʞʘʻ ʚʩʽ ʦʩʥʦʚʥʽ ʥʝʩʧʨʘʚʥʦʩʪʽ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ ʜʠʟʝʣʷ, 

ʻ ʪʝʤʧʝʨʘʪʫʨʘ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʚʽʜʤʦʚ ʪʘ ʥʝʩʧʨʘʚʥʦʩʪʝʡ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʜʠʟʝʣʽʚ ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʜʣʷ ʜʠʟʝʣʽʚ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ 

ʤʘʻ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ ʧʘʣʠʚʦʤ, ʦʩʢʽʣʴʢʠ ʥʘ ʜʦʣʶ ʧʘʣʠʚʥʦʾ 

ʩʠʩʪʝʤʠ ʤʦʞʝ ʧʨʠʧʘʜʘʪʠ ʜʦ ʜʚʦʭ ʪʨʝʪʠʥ ʚʩʽʭ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʜʚʠʛʫʥʘ.  

ɺʠʟʥʘʯʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʷʢ ʜʚʠʛʫʥʘ ʚ ʮʽʣʦʤʫ, ʪʘʢ ʽ ʦʢʨʝʤʠʭ ʡʦʛʦ 

ʩʠʩʪʝʤ ʪʘ ʤʝʭʘʥʽʟʤʽʚ, ʧʦʪʨʝʙʫʻ ʧʨʦʚʝʜʝʥʥʷ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʜʽʘʛʥʦʩʪʠʯʥʠʭ 

ʦʧʝʨʘʮʽʡ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʠʭ ʚʪʨʘʪ ʯʘʩʫ, ʪʘ ʻ ʥʝʧʨʠʧʫʩʪʠʤʠʤ ʟ ʪʦʯʢʠ 

ʟʦʨʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. ʊʦʤʫ, ʚ ʨʦʟʨʦʙʣʝʥʽʡ ʜʽʘʛʥʦʩʪʠʯʥʽʡ ʤʦʜʝʣʽ 

ʜʠʟʝʣʷ, ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʦʙʠʨʘʪʠ ʤʽʥʽʤʘʣʴʥʫ, ʥʝʦʙʭʽʜʥʫ ʪʘ ʜʦʩʪʘʪʥʶ ʢʽʣʴʢʽʩʪʴ 

ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʚʠʛʫʥʘ ʥʘ ʦʩʥʦʚʽ ʣʦʛʽʢʦ- ʤ̔ʦʚʽʨʥʽʩʥʦʾ ʤʦʜʝʣʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʫʥʢʮʽ ʾ ʧʝʨʝʚʘʛʠ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʙʦʨʫ ʨʘʮʽʦʥʘʣʴʥʦʾ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʢʦʥʪʨʦʣʶ ʧʘʨʘʤʝʪʨʽʚ ʧʦʙʫʜʫʚʘʣʠ ʦʧʪʠʤʽʟʦʚʘʥʠʡ ʘʣʛʦʨʠʪʤ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʨʠ ʢʦʥʪʨʦʣʽ ʨʦʙʦʪʦʟʜʘʪʥʦʩʪʽ ʜʠʟʝʣʽʚ ʢʦʣʽʩʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʟʘʩʦʙʽʚ. ʎʝʡ ʘʣʛʦʨʠʪʤ ʚʢʘʟʫʻ, ʱʦ ʧʨʠ ʧʝʨʝʚʽʨʮʽ ʨʦʙʦʪʦʟʜʘʪʥʦʩʪʽ ʜʠʟʝʣʷ 

ʥʝʦʙʭʽʜʥʦ ʟʜʽʡʩʥʠʪʠ ʢʦʥʪʨʦʣʴ ʣʠʰʝ ʜʚʦʭ ʧʘʨʘʤʝʪʨʽʚ - ʪʝʤʧʝʨʘʪʫʨʠ  ̔

ʜʠʤʥʦʩʪʽ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ. ʇʨʠʯʦʤʫ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ʧʝʨʝʚʘʛʠ ʧʝʨʰʠʤ ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʘ ʧʦʪʽʤ 

ʜʠʤʥʽʩʪʴ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʜʠʟʝʣʷ. 

ɸʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ ʽ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʛʘʟʽʚ 

ʧʦʢʘʟʘʚ, ʱʦ ʟʘʩʪʦʩʦʚʫʚʘʥʽ ʜʣʷ ʧʨʦʤʠʩʣʦʚʠʭ ʮʽʣʝʡ ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ 

ʤʘʣʦʥʘʜʽʡʥʽ ʽ ʤʘʶʪʴ ʧʦʩʪʽʡʥʫ ʯʘʩʫ ʙʽʣʴʰ 1 ʩ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʾʭʥʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʦʙʤʝʞʫʻ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʷʢ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʧʘʨʘʤʝʪʨʫ. 

ɺʠʟʥʘʯʠʣʠ, ʱʦ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʽ ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʢʦʣʽʩʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʻ ʤʝʪʦʜ, 

ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʟʘʣʝʞʥʦʩʪʽ ʰʚʠʜʢʦʩʪʽ ʟʚʫʢʫ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʛʘʟʽʚ. ʊʘʢʘ 

ʟʘʣʝʞʥʽʩʪʴ ʥʦʩʠʪʴ ʤʠʪʪʻʚʠʡ ʭʘʨʘʢʪʝʨ, ʘ ʜʣʷ ʾʾ ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʙʽʣʴʰ ʧʽʜʭʦʜʷʪʴ 
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ʘʢʫʩʪʠʯʥ ̔ ʜʘʪʯʠʢʠ ʪʝʤʧʝʨʘʪʫʨʠ, ʷʢ ̔ ʜʦʟʚʦʣʷʶʪʴ ʨʝʻʩʪʨʫʚʘʪʠ ʤʠʪʪʻʚʽ 

ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ ʥʘ ʚʠʭʽʜʥʦʤʫ ʟʨʽʟʽ ʚʠʭʣʦʧʥʦʾ ʪʨʫʙʠ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʧʝʨʝʚʘʛ ʪʘ ʥʝʜʦʣʽʢʽʚ ʘʢʫʩʪʠʯʥʠʭ ʜʘʪʯʠʢʽʚ 

ʪʝʤʧʝʨʘʪʫʨʠ ʦʙʨʘʣʠ ʫ ʷʢʦʩʪʽ ʟʘʩʦʙʫ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʽʤʧʫʣʴʩʽʚ 

ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʥʘ ʚʠʭʦʜʽ ʟ ʚʠʧʫʩʢʥʦʾ ʩʠʩʪʝʤʠ ʢʦʣʽʩʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʟʘʩʦʙʽʚ ʬʘʟʦʘʢʫʩʪʠʯʥʠʡ ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ ʟ ʧʨʦʪʦʯʥʠʤ ʘʢʫʩʪʠʯʥʠʤ 

ʨʝʟʦʥʘʪʦʨʦʤ ʢʦʣʠʚʘʥʴ, ʷʢʠʡ ʥʘʡʙʽʣʴʰʝ ʚʽʜʧʦʚʽʜʘʻ ʮʽʣʷʤ ʨʝʻʩʪʨʘʮʽʾ 

ʰʚʠʜʢʦʟʤʽʥʶʻʤʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʟʘ ʰʚʠʜʢʦʜʽʻʶ ʪʘ 

ʪʦʯʥʽʩʪʶ ʨʝʻʩʪʨʘʮʽʾ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʽʤʧʫʣʴʩʫ. ɿʘ ʦʙʨʘʥʠʤ ʪʠʧʦʤ ʜʘʪʯʠʢʘ 

ʪʝʤʧʝʨʘʪʫʨʠ ʩʢʣʘʣʠ ʙʣʦʢ-ʩʭʝʤʫ ʚʠʤʽʨʶʚʘʥʥʷ ʤʠʪʪʻʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ 

ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʪʘ ʚʠʛʦʪʦʚʠʣʠ ʤʘʢʝʪʥʠʡ ʟʨʘʟʦʢ ʘʢʫʩʪʠʯʥʦʛʦ ʜʘʪʯʠʢʘ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʠʟʥʘʯʠʣʠ ʧʦʭʠʙʢʫ ʚʠʤʽʨʶʚʘʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʛʘʟʽʚ ʪʘ ʧʽʜʪʚʝʨʜʠʣʠ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ 

ʬʘʟʦʘʢʫʩʪʠʯʥʦʛʦ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʠ ʟ ʧʨʦʪʦʯʥʠʤ ʘʢʫʩʪʠʯʥʠʤ ʨʝʟʦʥʘʪʦʨʦʤ 

ʢʦʣʠʚʘʥʴ ʜʣʷ ʨʝʻʩʪʨʘʮʽʾ ʰʚʠʜʢʦ ʟʤʽʥʶʻʤʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʛʘʟʦʚʦʛʦ ʧʦʪʦʢʫ ʥʘ 

ʚʠʭʽʜʥʦʤʫ ʟʨʽʟʽ ʚʠʭʣʦʧʥʦʾ ʪʨʫʙʠ ʨʦʟʜʽʣʴʥʦ ʧʦ ʮʠʣʽʥʜʨʘʭ ʜʠʟʝʣʷ. 

ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʧʦʢʘʟʘʚ, ʱʦ ʫ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʥʷʭ 

ʦʮʽʥʶʚʘʥʥʷ ʚʧʣʠʚʫ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʜʚʠʛʫʥʽʚ ʥʘ ʾʭ ʧʦʢʘʟʥʠʢʠ (ʥʘʩʘʤʧʝʨʝʜ 

ʝʢʦʣʦʛʽʯʥʽ) ʟʜʽʡʩʥʶʚʘʣʠ ʧʝʨʝʚʘʞʥʦ ʟʘ ʦʢʨʝʤʠʤʠ ʨʝʞʠʤʘʤʠ ʟʦʚʥʽʰʥʴʦʾ 

ʰʚʠʜʢʽʩʥʦʾ ʪʘ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʚʠʛʫʥʽʚ, ʙʝʟ ʾʭ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʟʘ ʧʠʪʦʤʠʤʠ ʚʠʢʠʜʘʤʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟ ʤʝʪʦʶ 

ʙʽʣʴʰ ʧʦʚʥʦʛʦ ʘʥʘʣʽʟʫ ʚʧʣʠʚʫ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʜʠʟʝʣʽʚ ʥʘ ʾʭ ʧʦʢʘʟʥʠʢʠ, 

ʧʨʦʚʝʣʠ ʦʮʽʥʶʚʘʥʥʷ ʚʧʣʠʚʫ ʥʘʡʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʠʭ ʚʽʜʤʦʚ ʪʘ ʥʝʩʧʨʘʚʥʦʩʪʝʡ 

ʜʚʠʛʫʥʘ ʥʘ ʝʥʝʨʛʝʪʠʯʥʽ ʽ ʝʢʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʟʘ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʤʠ 

ʧʨʦʮʝʜʫʨʘʤʠ ʇʨʘʚʠʣ ʆʆʅ ˉ24 ʪʘ ʇʨʘʚʠʣ ʆʆʅ ˉ49. ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʴ, 

ʪʘʢʦʞ ʚʠʟʥʘʯʠʣʠ ʟʚô̫ ʟʦʢ ʮʠʭ ʚʽʜʤʦʚ ʪʘ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʜʚʠʛʫʥʘ ʟ 

ʪʝʤʧʝʨʘʪʫʨʦʶ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ, ʱʦ ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʥʝʦʙʭʽʜʥʽ 

ʜʘʥʥʽ ʜʣʷ ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʠʟʝʣʽʚ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʶ 

ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ.  
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ɿʘ ʧʦʧʝʨʝʜʥʽʤ ʘʥʘʣʽʟʦʤ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʱʦ ʙʽʣʴʰʽʩʪʴ ʚʽʜʤʦʚ ʜʠʟʝʣʷ 

ʧʨʠʧʘʜʘʻ ʥʘ ʩʠʩʪʝʤʫ ʞʠʚʣʝʥʥʷ ʜʚʠʛʫʥʘ ʧʘʣʠʚʦʤ, ʪʦʤʫ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʨʦʚʦʜʠʣʦʩʷ ʟ ʽʤʽʪʫʚʘʥʥʷʤ ʚʽʜʤʦʚ ʩʘʤʝ ʮʽʻ ʩʠʩʪʝʤʠ. ɼʦʩʣʽʜʞʫʚʘʚʩʷ ʚʧʣʠʚ 

ʟʤʽʥʠ (ʨʦʟʨʝʛʫʣʶʚʘʥʥʷ) ʩʪʘʪʠʯʥʦʛʦ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ, 

ʟʤʽʥʠ ʪʠʩʢʫ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʬʦʨʩʫʥʢʘʤʠ ʪʘ ʮʠʢʣʦʚʦʾ ʧʦʜʘʯʽ ʧʘʣʠʚʘ. 

ɿʘʟʥʘʯʝʥʽ ʚʽʜʤʦʚʠ ʜʠʟʝʣʷ ʩʪʚʦʨʶʚʘʣʠʩʷ ʰʪʫʯʥʦ, ʰʣʷʭʦʤ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʜʦ ʾʭ 

ʨʝʛʫʣʶʚʘʥʥʷ. 

ʆʮʽʥʶʚʘʥʥʷ ʚʧʣʠʚʫ ʚʽʜʤʦʚ ʥʘ ʝʥʝʨʛʝʪʠʯʥʽ, ʝʢʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʪʘ 

ʪʝʤʧʝʨʘʪʫʨʫ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʚ ʨʝʞʠʤʘʭ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ, ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ ʪʘ ʚ ʨʝʞʠʤʽ ʤʽʥʽʤʘʣʴʥʦʾ ʯʘʩʪʦʪʠ 

ʦʙʝʨʪʘʥʥʷ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ ʜʚʠʛʫʥʘ. ɿʘʛʘʣʴʥʘ ʦʮʽʥʢʘ ʚʧʣʠʚʫ ʚʽʜʤʦʚ ʜʠʟʝʣʷ ʥʘ 

ʡʦʛʦ ʝʢʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʟʜʽʡʩʥʶʚʘʣʘʩʷ ʰʣʷʭʦʤ ʚʠʟʥʘʯʝʥʥʷ ʧʠʪʦʤʠʭ ʚʠʢʠʜʽʚ 

ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʧʨʠ ʚʠʧʨʦʙʦʚʫʚʘʥʥʽ ʟʛʽʜʥʦ ʟ ʇʨʘʚʠʣ ʆʆʅ ̄49-02. 

ʉʪʝʥʜʦʚʽ ʤʦʪʦʨʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʫ ʣʘʙʦʨʘʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʣʠʚ ʪʘ ʝʢʦʣʦʛʽʾ ɼʇ çɼʝʨʞʘʚʪʦʪʨʘʥʩʅɼɯʧʨʦʝʢʪè ʥʘ 

ʯʦʪʠʨʠʮʠʣʽʥʜʨʦʚʦʤʫ ʘʪʤʦʩʬʝʨʥʦʤʫ ʜʠʟʝʣʴʥʦʤʫ ʜʚʠʛʫʥʽ ʤʦʜʝʣʽ ʆʄ 615 

ʚʠʨʦʙʥʠʮʪʚʘ ʬʽʨʤʠ Mercedes-Benz. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ 

ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʨʦʚʝʣʠ ʥʘ 

ʚʘʥʪʘʞʥʦʤʫ ʘʚʪʦʤʦʙʽʣʽ ɻɸɿ-3309 ʚʠʨʦʙʥʠʮʪʚʘ ʆɸʆ çɻɸɿè ʟ ʜʠʟʝʣʴʥʠʤ 

ʜʚʠʛʫʥʦʤ ʤʦʜʝʣʽ ɼ-245.7ɽ2 ʚʠʨʦʙʥʠʮʪʚʘ ʄʽʥʩʴʢʦʛʦ ʤʦʪʦʨʥʦʛʦ ʟʘʚʦʜʫ (ʄʄɿ). 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʧʨʦʙʫʚʘʥʴ ʚʠʟʥʘʯʠʣʠ ʚʧʣʠʚ ʭʘʨʘʢʪʝʨʥʠʭ 

ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ ʜʠʟʝʣʷ ʧʘʣʠʚʦʤ ʥʘ ʡʦʛʦ ʝʥʝʨʛʝʪʠʯʥʽ ʽ 

ʝʢʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʚʠʟʥʘʯʠʣʠ ʾʭ ʟʚôʷʟʦʢ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ 

ʛʘʟʽʚ. ʆʮʽʥʠʣʠ ʚʧʣʠʚ ʮʠʭ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʜʠʟʝʣʷ ʥʦʨʤʦʚʘʥʠʤ 

ʟʥʘʯʝʥʥʷʤ ʧʠʪʦʤʠʭ ʚʠʢʠʜʽʚ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘ ʪʚʝʨʜʠʤʠ 

ʯʘʩʪʠʥʢʘʤʠ, ʟʛʽʜʥʦ ʟʽ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦʶ ʧʨʦʮʝʜʫʨʦʶ ʇʨʘʚʠʣ ʆʆʅ ̄49-02. 

ɺʩʪʘʥʦʚʠʣʠ, ʱʦ ʚʽʜʭʠʣʝʥʥʷ ʥʘʣʘʰʪʫʚʘʥʴ ʩʠʩʪʝʤ ʪʘ ʤʝʭʘʥʽʟʤʽʚ ʩʠʩʪʝʤʠ 

ʞʠʚʣʝʥʥʷ ʜʚʠʛʫʥʘ ʧʘʣʠʚʦʤ ʚʽʜ ʰʪʘʪʥʠʭ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ 

ʧʠʪʦʤʠʭ ʚʠʢʠʜʽʚ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʜʠʟʝʣʝʤ.  
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ʅʘ ʦʩʥʦʚʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʟʥʘʯʠʣʠ ʨʝʞʠʤʠ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʠʟʝʣʷ ʪʘ ʛʨʘʥʠʯʥʽ ʟʥʘʯʝʥʥ ̫ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʧʘʨʘʤʝʪʨʫ. ɼʣʷ 

ʜ̔ ʘʛʥʦʩʪʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʜʠʟʝʣʷ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʶ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ 

ʛʘʟʽʚ ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʫ, ʧʨʦʛʨʘʤʦʚʘʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫʜʦʩʢʦʥʘʣʝʥʦʛʦ ʩʧʦʩʦʙʫ 

ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ɺ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʘʣʠ ʬʘʟʦʘʢʫʩʪʠʯʥʠʡ ʜʘʪʯʠʢ 

ʪʝʤʧʝʨʘʪʫʨʠ ʟ ʧʨʦʪʦʯʥʠʤ ʘʢʫʩʪʠʯʥʠʤ ʨʝʟʦʥʘʪʦʨʦʤ ʢʦʣʠʚʘʥʴ ʚʠʛʦʪʦʚʣʝʥʠʤ ʟʘ 

ʨʦʟʨʘʭʫʥʢʘʤʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʘʨʘʤʝʪʨʽʚ ʜʠʟʝʣʷ Mercedes-Benz ʆʄ 615.  

ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʫʜʦʩʢʦʥʘʣʝʥʦʛʦ ʩʧʦʩʦʙʫ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʜʠʟʝʣʽʚ 

ʨʦʟʨʘʭʫʚʘʣʠ ʪʝʨʤʽʥ ʦʢʫʧʥʦʩʪʽ ʚʠʪʨʘʪ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʟ ʚʠʛʦʪʦʚʣʝʥʥʷʤ 

ʬʘʟʦʘʢʫʩʪʠʯʥʦʛʦ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʠ, ʘ ʪʘʢʦʞ, ʦʮʽʥʠʣʠ ʝʢʦʥʦʤʽʯʥʠʡ ʻʬʝʢʪ 

ʚʽʜ ʟʤʝʥʰʝʥʥʷ ʨʦʟʤʽʨʫ ʝʢʦʣʦʛʽʯʥʠʭ ʟʙʠʪʢʽʚ ʟʘ ʥʘʜʥʦʨʤʘʪʠʚʥʽ ʚʠʢʠʜʠ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʚʩʪʘʥʦʚʣʝʥʦ ʥʘʩʪʫʧʥʝ. 

1. ɸʢʪʫʘʣʴʥʦʶ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʙʦʨʫ, ʨʦʟʨʦʙʢʠ ʽ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢʦʛʦ 

ʤʝʪʦʜʫ, ʩʧʦʩʦʙʫ ʪʘ ʟʘʩʦʙʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʷʢʠʡ ʙʠ ʟʘʙʝʟʧʝʯʫʚʘʚ ʚ ʫʤʦʚʘʭ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʽʟ ʟʘʚʜʘʥʦʶ ʪʦʯʥʽʩʪʶ ʰʚʠʜʢʝ ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ɼɺɿ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʂʊɿ ʧʨʠ ʟʚʠʯʘʡʥʦʤʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʘʚʪʦʥʦʤʥʦʛʦ ʪʘ ʥʝʩʢʣʘʜʥʦʛʦ ʟʘʩʦʙʫ ʪʝʭʥʽʯʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʙʝʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ.  

2. ɸʥʘʣʽʟ ʨʦʟʨʦʙʣʝʥʦʾ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʤʦʜʝʣʽ ʜʠʟʝʣʷ ʜʦʟʚʦʣʠʚ ʚʠʟʥʘʯʠʪʠ 

ʤʽʥʽʤʘʣʴʥʫ, ʥʝʦʙʭʽʜʥʫ ʽ ʜʦʩʪʘʪʥʶ ʩʫʢʫʧʥʽʩʪʴ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, 

ʚʠʙʨʘʪʠ ʨʘʮʽʦʥʘʣʴʥʫ ʧʦʩʣiʜʦʚʥʽʩʪʴ ʢʦʥʪʨʦʣʶ ʮʠʭ ʧʘʨʘʤʝʪʨiʚ ʪʘ ʧʦʙʫʜʫʚʘʪʠ 

ʦʧʪʠʤiʟʦʚʘʥʠʡ ʘʣʛʦʨʠʪʤ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʨʠ ʢʦʥʪʨʦʣʽ ʨʦʙʦʪʦʟʜʘʪʥʦʩʪi 

ʜʠʟʝʣiʚ ʂʊɿ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟ 19 ʧʘʨʘʤʝʪʨiʚ, ʷʢi ʚʠʟʥʘʯʘʶʪʴ ʪʝʭʥiʯʥʠʡ ʩʪʘʥ 

ʜʠʟʝʣʷ, ʥʝʦʙʭiʜʥʦ ʪʘ ʜʦʩʪʘʪʥʴʦ ʧʨʠ ʧʝʨʝʚiʨʮi ʨʦʙʦʪʦʟʜʘʪʥʦʩʪi ʟʜiʡʩʥʠʪʠ 

ʢʦʥʪʨʦʣʴ ʣʠʰʝ ʜʚʦʭ ʧʘʨʘʤʝʪʨiʚ - ʪʝʤʧʝʨʘʪʫʨʠ (ʊɺɻ) i ʜʠʤʥʦʩʪʽ (ʂ) 

ʚiʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟiʚ.  
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3. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʪʝʥʜʦʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʜʠʟʝʣʷ Mercedes-Benz 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʽʜʭʠʣʝʥʥʷ ʡʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʚʽʜ ʥʦʤʽʥʘʣʴʥʠʭ ʟʥʘʯʝʥʴ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ ʪʘ ʽʥʰʠʭ 

ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʦʙʦʪʠ, ʘ ʪʘʢʦʞ, ʚʠʟʥʘʯʝʥʦ ʚʧʣʠʚ ʚʽʜʭʠʣʝʥʴ 

ʥʘʣʘʰʪʫʚʘʥʴ ʤʝʭʘʥʽʟʤʽʚ ʪʘ ʩʠʩʪʝʤ ʜʠʟʝʣʷ ʥʘ ʧʠʪʦʤʽ ʚʠʢʠʜʠ ʰʢʽʜʣʠʚʠʭ 

ʨʝʯʦʚʠʥ ʟ ɺɻ ʟʘ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦʶ ʧʨʦʮʝʜʫʨʦʶ ʚʠʧʨʦʙʫʚʘʥʴ ʇʨʘʚʠʣ ʆʆʅ 

ˉ49-02. 

4. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʽʩʥʫʶʯʠʭ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, 

ʜʣʷ ʮʽʣʝʡ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʠʟʝʣʽʚ ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʙˇʨʫʥʪʦʚʘʥʦ 

ʚʠʙʽʨ ʪʘ ʨʦʟʨʘʭʦʚʘʥʦ ʬʘʟʦʘʢʫʩʪʠʯʥʠʡ ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ ʟ ʧʨʦʪʦʯʥʠʤ 

ʘʢʫʩʪʠʯʥʠʤ ʨʝʟʦʥʘʪʦʨʦʤ ʢʦʣʠʚʘʥʴ.  

5. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʽ ʟ ʌɸɼʊ ʥʝʦʙʭʽʜʥʦ 

ʢʦʨʠʛʫʚʘʪʠ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ (ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʽʤʧʫʣʴʩʽʚ) ɺɻ ʜʠʟʝʣʷ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɺʧʝʨʰʝ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜʠʢʫ ʨʦʟʨʘʭʫʥʢʫ ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʧʨʘʚʢʠ ʟʥʘʯʝʥʴ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʽʤʧʫʣʴʩʽʚ ɺɻ ʧʽʜ ʯʘʩ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. 

6. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʚ ʨʦʙʦʪʽ ʩʧʨʦʱʝʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʧʨʦʪʦʯʥʦʛʦ 

ʘʢʫʩʪʠʯʥʦʛʦ ʨʝʟʦʥʘʪʦʨʘ ʢʦʣʠʚʘʥʴ ʌɸɼʊ ʜʦʟʚʦʣʷʻ ʨʦʟʨʘʭʫʚʘʪʠ ʡʦʛʦ 

ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʧʘʨʘʤʝʪʨʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ ʥʘ ʚʠʭʦʜʽ ʟ 

ʚʠʧʫʩʢʥʦʾ ʪʨʫʙʠ, ʟʤʽʥ ʧʘʨʘʤʝʪʨʽʚ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ 

ʯʝʨʝʟ ʚʠʧʫʩʢʥʠʡ ʪʨʘʢʪ, ʜʽʘʤʝʪʨʫ ʚʠʧʫʩʢʥʦʾ ʪʨʫʙʠ ʜʠʟʝʣʽʚ ʪʦʱʦ. ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʘʣʽʙʨʫʚʘʥʥʷ ʌɸɼʊ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʘʙʩʦʣʶʪʥʝ ʟʥʘʯʝʥʥʷ 

ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʟʘʤʽʨʽʚ ůt ʥʝ 

ʧʝʨʝʚʠʱʫʻ 1 Áʉ, ʘ ʨʦʟʰʠʨʝʥʘ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ Up ʥʝ ʧʝʨʝʚʠʱʫʻ 3,3 Áʉ. 

7. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʜʠʟʝʣʷ ʂʊɿ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʫʜʦʩʢʦʥʘʣʝʥʦʛʦ ʩʧʦʩʦʙʫ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦ 

ʧʨʦʛʨʘʤʦʚʘʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʪʘ ʤʝʪʦʜʠʢʫ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʘ 

ʪʘʢʦʞ ʧʨʦʚʝʜʝʥʦ ʚʠʧʨʦʙʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʷ ɻɸɿ-3309 ʟ ʜʠʟʝʣʝʤ ɼ-245.7ɽ2, 

ʨʝʟʫʣʴʪʘʪʠ ʷʢʦʛʦ ʧʽʜʪʚʝʨʜʠʣʠ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ 
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ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʷʢ ʜʠʟʝʣʷ ʚ ʮʽʣʦʤʫ, ʪʘʢ ʽ ʦʢʨʝʤʠʭ ʡʦʛʦ ʮʠʣʽʥʜʨʽʚ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʌɸɼʊ ʟ ʇɸʈʂ ʚ ʨʝʞʠʤʘʭ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ. 

8. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʡʤʦʚʽʨʥʦʩʪʽ ʧʦʷʚ ʚʽʜʤʦʚ ʜʠʟʝʣʽʚ ʂʊɿ 

ʧʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʝʢʦʥʦʤʽʯʥʦʾ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʝʡ ʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʫʜʦʩʢʦʥʘʣʝʥʦʛʦ ʩʧʦʩʦʙʫ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. 

ʈʦʟʨʘʭʦʚʘʥʠʡ ʧʨʦʛʥʦʟʥʠʡ ʪʝʨʤʽʥ ʦʢʫʧʥʦʩʪʽ ʚʠʪʨʘʪ ʥʘ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʌɸɼʊ ʩʢʣʘʜʘʻ ʜʣʷ ʘʚʪʦʧʘʨʢʫ ʂʊɿ ʫ ʢʽʣʴʢʦʩʪʽ 20 ʦʜʠʥʠʮʴ ï 3,3 ʤʽʩʷʮʽ. 

9. ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʽ ʨʦʟʨʘʭʫʥʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʧʨʠʡʥʷʪʽ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʇɸʊ çɸʚʪʦʂʨɸɿè ʪʘ ʊʆɺ 

çʏʝʨʥʽʛʽʚʩʴʢʠʡ ʘʚʪʦʟʘʚʦʜè. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

1. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʜʣʷ ʙʽʣʴʰ ʧʦʚʥʦʛʦ ʚʨʘʭʫʚʘʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʨʝʘʣʴʥʦʛʦ ʩʪʘʥʫ ʜʚʠʛʫʥʘ, ʷʢ ʦʙôʻʢʪʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʦʢʨʽʤ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʽ 

ʣʦʛʽʯʥʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʜʠʟʝʣʷ ʚʨʘʭʦʚʫʚʘʪʠ 

ʡʤʦʚʽʨʥʦʩʪʽ ʩʪʘʥʽʚ ʡʦʛʦ ʩʠʩʪʝʤ ʪʘ ʤʝʭʘʥʽʟʤʽʚ. 

2. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʟʥʘʯʘʪʠ ʨʦʙʦʪʦʟʜʘʪʥʽʩʪʴ ʜʠʟʝʣʽʚ ʧʨʠ ʝʢʩʧʨʝʩ-

ʜʽʘʛʥʦʩʪʫʚʘʥʥʽ ʟʘ ʤʠʪʪʻʚʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʽʤʧʫʣʴʩʽʚ ʢʦʞʥʦʛʦ 

ʮʠʣʽʥʜʨʘ ʥʘ ʚʠʭʦʜʽ ʽʟ ʚʠʧʫʩʢʥʦʾ ʪʨʫʙʠ (ʧʘʪʝʥʪ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ ˉ 

117911). 

3. ɺʧʝʨʰʝ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʥʦʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʘʟʦʘʢʫʩʪʠʯʥʦʛʦ ʜʘʪʯʠʢʘ 

ʪʝʤʧʝʨʘʪʫʨʠ ʟ ʧʨʦʪʦʯʥʠʤ ʘʢʫʩʪʠʯʥʠʤ ʨʝʟʦʥʘʪʦʨʦʤ ʢʦʣʠʚʘʥʴ ʫ ʷʢʦʩʪʽ ʟʘʩʦʙʫ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʣʷ ɼɺɿ (ʧʘʪʝʥʪ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ ˉ 117912). 

4. ɺʩʪʘʥʦʚʣʝʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʦʨʠʛʫʚʘʪʠ ʦʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʽʤʧʫʣʴʩʽʚ ɺɻ ʧʽʜ ʯʘʩ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

5. ʋʪʦʯʥʝʥʦ ʨʦʟʨʘʭʫʥʢʠ ʝʢʦʥʦʤʽʯʥʦʾ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʽʜ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʫʜʦʩʢʦʥʘʣʝʥʦʛʦ ʩʧʦʩʦʙʫ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʚʨʘʭʫʚʘʥʥʷʤ 

ʽʤʦʚʽʨʥʦʩʪʝʡ ʧʦʷʚ ʚʽʜʤʦʚ ʜʠʟʝʣʽʚ ʂʊɿ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

1. ʄʝʪʦʜʠʢʘ ʧʦʙʫʜʦʚʠ ʦʧʪʠʤʽʟʦʚʘʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʝʢʩʧʨʝʩ-
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ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʠʟʝʣʷ ʥʘ ʦʩʥʦʚʽ ʣʦʛʽʢʦ-ʽʤʦʚʽʨʥʽʩʥʦʾ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʤʦʜʝʣʽ 

ʜʚʠʛʫʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʫʥʢʮʽʾ ʧʝʨʝʚʘʛ. 

2. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʩʪʦʩʦʚʥʦ ʚʧʣʠʚʫ ʚʽʜʤʦʚ ʤʝʭʘʥʽʟʤʽʚ ʽ ʩʠʩʪʝʤ 

ʜʠʟʝʣʷ ʥʘ ʡʦʛʦ ʝʥʝʨʛʝʪʠʯʥʽ, ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʚʠʢʠʜʠ ʰʢʽʜʣʠʚʠʭ 

ʨʝʯʦʚʠʥ ʪʘ ʪʝʤʧʝʨʘʪʫʨʫ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ. 

3. ʈʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʦʚʘʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ ʪʘ ʤʝʪʦʜʠʢʠ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʠʟʝʣʽʚ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʶ 

ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʌɸɼʊ. 

4. ʄʝʪʦʜʠʢʘ ʨʦʟʨʘʭʫʥʢʫ ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʧʨʘʚʢʠ ʟʥʘʯʝʥʴ ʪʝʤʧʝʨʘʪʫʨʥʠʭ 

ʽʤʧʫʣʴʩʽʚ ɺɻ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

5. ɸʢʫʩʪʠʯʥʠʡ ʜʘʪʯʠʢ ʤʠʪʪʻʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʫʣʴʩʫʶʯʠʭ ʧʦʪʦʢʽʚ ʛʘʟʽʚ 

(ʧʘʪʝʥʪ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ ˉ 117912). 

6. ʄʝʪʦʜʠʢʠ ʨʦʟʨʘʭʫʥʢʫ ʝʢʦʥʦʤʽʯʥʦʾ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʝʡ ʧʨʠ 

ʚʧʨʦʚʘʜʞʝʥʥʽ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʫʜʦʩʢʦʥʘʣʝʥʦʛʦ ʩʧʦʩʦʙʫ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

ʜʠʟʝʣʽʚ ʂʊɿ. 

7. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠʡʥʷʪʽ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʇɸʊ 

çɸʚʪʦʂʨɸɿè ʪʘ ʊʆɺ çʏʝʨʥʽʛʽʚʩʴʢʠʡ ʘʚʪʦʟʘʚʦʜè. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ. 

ʊʝʭʥʽʯʥʠʡ ʩʪʘʥ, ʜʽʘʛʥʦʩʪʠʯʥʠʡ ʧʘʨʘʤʝʪʨ, ʜʽʘʛʥʦʩʪʠʯʥʘ ʤʦʜʝʣʴ, ʜʠʟʝʣʴ, 

ʪʝʤʧʝʨʘʪʫʨʘ, ʬʘʟʦʘʢʫʩʪʠʯʥʠʡ ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ, ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. 

 

ʉʧʠʩʦʢ ʧʫʙʣʽʢʘʮʽʡ ʟʜʦʙʫʚʘʯʘ. 

ʇʫʙʣʽʢʘʮʽʾ ʚ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ 

1. ɾʝʨʥʦʚʠʡ ɸ.ʉ. ɸʥʘʣʽʟ ʪʘ ʚʠʙʽʨ ʟʘʩʦʙʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʚʠʛʫʥʽʚ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʷʥʥʷ / ɸ.ʉ. ɾʝʨʥʦʚʠʡ, ʂ.ʉ. ʂʦʣʦʙʦʚ // ɸʚʪʦʰʣʷʭʦʚʠʢ ʋʢʨʘʾʥʠ. 

ʆʢʨʝʤʠʡ ʚʠʧʫʩ ī ʂ. : ɼʇ çɼʝʨʞʘʚʪʦʪʨʘʥʩʅɼɯʧʨʦʝʢʪè, 2004. ī C. 147 ī 149. 

2. ɾʝʨʥʦʚʠʡ ɸ.ʉ. ʈʦʟʨʦʙʢʘ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

ʜʚʠʛʫʥʽʚ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʷʥʥʷ / ɸ.ʉ. ɾʝʨʥʦʚʠʡ, ʂ.ʉ. ʂʦʣʦʙʦʚ // 

ɸʚʪʦʰʣʷʭʦʚʠʢ ʋʢʨʘʾʥʠ. ʆʢʨʝʤʠʡ ʚʠʧʫʩʢ ī ʂ. : ɼʇ 

çɼʝʨʞʘʚʪʦʪʨʘʥʩʅɼɯʧʨʦʝʢʪè, 2005. ī ʉ. 56 ï 59. 
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3. ɾʝʨʥʦʚʠʡ ɸ.ʉ. ʅʦʚʽ ʤʝʪʦʜʠ ʪʘ ʟʘʩʦʙʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʚʠʛʫʥʽʚ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʘʥʥʷ / ɸ.ʉ. ɾʝʨʥʦʚʠʡ, ʂ.ʉ. ʂʦʣʦʙʦʚ // ɸʚʪʦʰʣʷʭʦʚʠʢ 

ʋʢʨʘʾʥʠ. ɺʠʧ. 3 ī ʂ. : ɼʇ çɼʝʨʞʘʚʪʦʪʨʘʥʩʅɼɯʧʨʦʝʢʪè, 2006. ī ʉ. 14 ï 16. 

4. ɾʝʨʥʦʚʠʡ ɸ.ʉ. ʈʦʟʨʦʙʢʘ ʦʧʪʠʤʽʟʦʚʘʥʦʛʦ ʘʣʛʦʨʠʪʤʫ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʨʠ ʢʦʥʪʨʦʣʽ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ ʂʊɿ / 

ɸ.ʉ. ɾʝʨʥʦʚʠʡ, ʂ.ʉ. ʂʦʣʦʙʦʚ // ɸʚʪʦʰʣʷʭʦʚʠʢ ʋʢʨʘʾʥʠ. ɺʠʧ. 4 ī ʂ. : ɼʇ 

çɼʝʨʞʘʚʪʦʪʨʘʥʩʅɼɯʧʨʦʝʢʪè, 2008. ī ʉ. 6 ï 9. 

5. ɾʝʨʥʦʚʠʡ ɸ.ʉ. ʈʦʟʨʦʙʢʘ ʟʘʩʦʙʫ ʨʝʻʩʪʨʘʮʽʾ ʤʠʪʪʻʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ 

ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʜʣʷ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʠʟʝʣʽʚ / ɸ.ʉ. ɾʝʨʥʦʚʠʡ, 

ʂ.ʉ. ʂʦʣʦʙʦʚ // ɺʽʩʥʠʢ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. ʏʘʩʪʠʥʘ 

2. ʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ ʟʙʽʨʥʠʢ. ɺʠʧ. 21 ī ʂ. : ʅʊʋ, 2010. ī C. 37 ī 39. 

6. ɾʝʨʥʦʚʠʡ ɸ.ʉ. ɺʠʙʽʨ ʟʘʩʦʙʫ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʠʟʝʣʽʚ / ɸ.ʉ. 

ɾʝʨʥʦʚʠʡ, ʂ.ʉ. ʂʦʣʦʙʦʚ // ɸʚʪʦʰʣʷʭʦʚʠʢ ʋʢʨʘʾʥʠ. ɺʠʧ. 4 ī ʂ. : ɼʇ 

çɼʝʨʞʘʚʪʦʪʨʘʥʩʅɼɯʧʨʦʝʢʪè, 2011. ī ʉ. 10 ï 12. 

7. ʂʦʣʦʙʦʚ ʂ.ʉ. ɼʦʩʣʽʜʞʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʪʘ ʛʘʟʦʜʠʥʘʤʽʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʬʘʟʦʘʢʫʩʪʠʯʥʦʛʦ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʜʚʠʛʫʥʽʚ / ɸ.ʉ. ɾʝʨʥʦʚʠʡ, ʂ.ʉ. ʂʦʣʦʙʦʚ // ɸʚʪʦʰʣʷʭʦʚʠʢ 

ʋʢʨʘʾʥʠ. ɺʠʧ. 5 ī ʂ. : ɼʇ çɼʝʨʞʘʚʪʦʪʨʘʥʩʅɼɯʧʨʦʝʢʪè, 2011. ī ʉ. 20 ï 24. 

8. ʂʦʣʦʙʦʚ ʂ.ʉ. ɺʠʙʽʨ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʝʢʩʧʨʝʩ-

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʠʟʝʣʽʚ. / ɸ.ʉ. ɾʝʨʥʦʚʠʡ, ʆ.ɼ. ʂʣʠʤʧʫʰ, ʂ.ʉ. ʂʦʣʦʙʦʚ // 

ɺʽʩʥʠʢ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. ʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ 

ʟʙʽʨʥʠʢ. ɺʠʧ. 25 ī ʂ. : ʅʊʋ, 2012. ī C. 175 ī 178. 

9. ʂʦʣʦʙʦʚ ʂ.ʉ. ɼʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʩʠʩʪʝʤ ʪʘ 

ʤʝʭʘʥʽʟʤʽʚ ʜʠʟʝʣʷ ʥʘ ʡʦʛʦ ʝʢʦʣʦʛʽʯʥʽ, ʝʥʝʨʛʝʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʪʘ ʪʝʤʧʝʨʘʪʫʨʫ 

ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ  / ʂ.ʉ. ʂʦʣʦʙʦʚ // ɺʯʝʥʽ ʟʘʧʠʩʢʠ ʊʘʚʨʽʡʩʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɺ.ɯ. ɺʝʨʥʘʜʩʴʢʦʛʦ. ʉʝʨʽʷ: ʊʝʭʥʽʯʥʽ ʥʘʫʢʠè, 
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ANNOTATION  

Kolobov K.S. Improvement of the method for express diagnosis of transport 

dieselsô technical condition. ï Qualification scientific work on the right of 

manuscript. 

The dissertation on competition of a scientific degree of candidate of 

technical Sciences on speciality 05.22.20 "Operation and repair of means of 

transport". ï National Transport University, Kyiv, 2019. 

 

Providing efficient operation of motor vehicles in operation that meets 

modern requirements for fuel efficiency and environmental safety is impossible 

without taking into account their technical condition. Diagnosing the technical 

condition and forecasting the final resource of wheeled vehicles is one of the most 

important conditions for increasing the efficiency, fuel efficiency and reliability of 

their use. The efficiency of the operation of vehicles is largely determined by the 

technical condition of their internal combustion engines, for the impact on which 

objective information about it is required, which is provided by technical diagnosis 

on the basis of various technical means. 

The technical state of internal combustion engines is described by a certain 

complex of output and structural parameters of parts, units and systems having 

certain numerical values, and diagnostic methods are based on measurement and 

analysis of those parameters, the changes of which most strongly characterize the 

state of the engine. 

An analysis of the research on the effects of failures and malfunctions of 

transport diesels on their performance has shown that from the point of view of the 

possibility of use for diagnostic purposes, the following parameters of exhaust 

gases, such as composition, smoke (color) and temperature, are of great interest. 

By chemical composition, color and temperature of the exhaust gases it is possible 

to determine the malfunctions associated with the work of mechanisms and engine 

systems. The indicator that most fully meets the requirements for diagnostic 
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parameters and displays all the main malfunctions of the diesel power system is the 

temperature of the exhaust gases. 

According to the results of the analysis of the statistics of failures and 

malfunctions of transport diesels, it has been found that for diesel engines the 

diagnostics of fuel supply system is especially important, since up to two-thirds of 

all engine failures can account for the fuel system's share. 

The determination of the technical state of the engine as a whole, as well as of 

its separate systems and mechanisms, requires a large number of diagnostic 

operations, which results in significant time losses and is inadmissible from the point 

of view of the effectiveness of the diagnosis. Therefore, in the developed diagnostic 

model of the diesel engine, it was suggested to choose the minimum and sufficient 

number of diagnostic parameters of the engine based on the logical-probabilistic 

model using the advantage function. Based on the results of the choice of a rational 

sequence of parameters control, an optimized algorithm for diagnosing the 

performance of diesel vehicles of the wheeled vehicles was constructed. This 

algorithm indicates that in checking the efficiency of the diesel, it is necessary to 

control only two parameters - temperature and smoke exhaust gases. Moreover, in the 

first place it is necessary to controlled temperature taking into account the maximum 

value of the function of the advantage, and then the smoke exhaust gases of diesel. 

The analysis of existing methods and means of measuring the temperature of 

gases showed that the technical means used for industrial purposes are not reliable 

and have a constant time of more than 1 s, which complicates their use and limits 

informative diagnostics when using the temperature of exhaust gases as a 

diagnostic parameter. 

It was determined that the most promising for use in diagnosing under the 

conditions of operation of wheeled vehicles is a method based on the dependence 

of the speed of sound on the temperature of the gases. This dependence is 

instantaneous, and for its determination, the most suitable acoustic temperature 

sensors, which allow recording the instantaneous values of the temperature of EG 

on the outlet of the exhaust pipe. 
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As a result of the analysis of the advantages and disadvantages of acoustic 

temperature sensors, they have been selected as a means of measuring the 

temperature impulses of the exhaust gases at the outlet of the vehicle's exhaust 

system, a phase-acoustic temperature sensor with a flowing acoustic resonator of 

oscillation, which most closely corresponds to the purpose of recording the rapidly 

changing temperature of the exhaust gases in terms of speed and accuracy 

registering the temperature pulse. According the selected type of temperature 

sensor it was developed  a flowchart for measuring the instantaneous temperature 

of the exhaust gases and a prototype acoustic sensor was made. 

The experimental studies determined the error of measurement of the 

temperature of the gases and confirmed the possibility of using the proposed 

phase-acoustic temperature sensor with a flow acoustic resonator oscillations to 

record the rapidly changing temperature of the gas stream at the outlet of the 

exhaust pipe separately in cylinders of the diesel engine. 

An analysis of literary sources has shown that in previous studies, the 

assessment of the impact of the technical state of engines on their performance 

(primarily environmental) was carried out mainly on individual modes of external 

high-speed and loading characteristics of engines, without their complex 

assessment of specific emissions. Thus, in order to more fully analyze the impact 

of diesels on their performance, they evaluated the impact of the most 

characteristic bounces and engine malfunctions on the energy and environmental 

performance of the standardized procedures of UN Regulation No. 24 and UN 

Regulation No. 49. During studies, the connection between these failures and 

engine faults with the temperature of the exhaust gases was also identified, which 

gave the opportunity to obtain the necessary data for the development of a method 

for diagnosing diesel engines at the temperature of the exhaust gases. 

According to the previous analysis, it was determined that most of the 

failures of the diesel engine are due to the fuel supply system of the engine, 

therefore the study was conducted with the simulation of failures of this particular 

system. The effect of the change (disregard) of the static angle of fuel injection 
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prevention, the change in the injection pressure of the fuel by the nozzles and the 

cyclic fuel supply was studied. These diesels were created artificially, by making 

changes to their regulation. 

The assessment of the impact of failures on energy, environmental 

performance and temperature of the exhaust gases was carried out in modes of 

maximum power, maximum torque and in the mode of minimum engine speed 

rotational speed. A general assessment of the impact of diesel fires on its 

environmental performance was carried out by determining the specific emissions 

of harmful substances during testing in accordance with UN Regulation No. 49-02. 

The bench motor tests were carried out at the Laboratory of Fuel Use and 

Ecology of the State Enterprise " State Road Transport Research Institute" on the 

four-cylinder atmospheric diesel engine model OM-615 manufactured by 

Mercedes-Benz. Experimental studies to confirm the possibility of diagnosing in 

the conditions of operation were carried out on a GAZ-3309 GAZ truck with a 

diesel engine model D-245.7E2 manufactured by the Minsk Motor Plant (MMZ). 

According to the results of the tests, the influence of typical malfunctions of 

the diesel fuel supply system on its energy and environmental parameters, its 

connection with the temperature of the exhaust gases was determined. Evaluated 

the effect of these malfunctions on the conformity of diesel with the normed values 

of specific emissions of harmful substances, including solid particles, in 

accordance with the standardized procedure of UN Regulation No. 49-02. It has 

been established that the deviation of the settings of systems and mechanisms of 

the engine power system by fuel from the staff leads to a significant increase in the 

specific emissions of harmful substances by diesel. 

On the basis of experimental studies, the diagnostic regimes of the diesel 

engine and the limit values of the diagnostic parameter were determined. To 

diagnose the technical state of the diesel engine at the temperature of the exhaust 

gases, a methodology, a programmed technological process of diagnosis and 

recommendations for the introduction of an advanced method of express diagnosis 

in operation have been developed. 
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In the dissertation work the phase-acoustic temperature sensor from the 

flowmeter using an acoustic resonator of oscillations was used in accordance with 

the parameters of the diesel Mercedes-Benz OM 615. 

In order to evaluate the economic efficiency of the use in operation of the 

improved method of express diagnosis of transport diesels, they calculated the 

payback period of costs associated with the manufacture of a phase-acoustic 

temperature sensor, and also estimated the economic effect of reducing the size of 

environmental damage for excessive emissions of pollutants into the atmosphere. 

The results of the dissertation work are as follows. 

1. There is an urgent need to select, develop and implement such a method, 

method and means of diagnosis, which would provide in the conditions of 

operation with the given accuracy rapid determination of the technical state of the 

engine directly at the vehicale during normal operation with the help of an 

autonomous and not complicated means of technical diagnosis without the use of 

loading equipment. 

2. The analysis of the developed diagnostic model of the diesel engine made 

it possible to determine the minimal, necessary and sufficient set of diagnostic 

parameters, to choose a rational sequence of control of these parameters and to 

build an optimized algorithm of diagnostics in controlling the efficiency of the 

diesel engines of the vehicale. It is established that out of 19 parameters, which 

determine the technical condition of the diesel engine, it is necessary and sufficient 

to check the operability of only two parameters - the temperature (TEG) and the 

smoke (K) of the exhaust gases. 

3. The results of bench tests of diesel Mercedes-Benz revealed that deviation 

of its technical condition from the nominal values of operational parameters leads 

to a change in the temperature of the EG and other main performance indicators, as 

well as the influence of the deviations of the settings of the mechanisms and 

systems of the diesel on the specific emissions of harmful substances from the EG 

for standardized test procedure of UN Regulations No. 49-02. 
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4. According to the results of the analysis of existing temperature measuring 

instruments, the choice and calculation of the phase acoustic temperature sensor 

(FATS) with a flow acoustic resonator oscillator (FARO) for the purposes of 

express diagnostics of diesels in operating conditions is grounded. 

5. It is established that during express diagnostics with FATS, it is necessary 

to correct the value (temperature pulses) of the diesel engine EG, depending on the 

ambient air temperature. For the first time, a method for calculating the coefficient 

of correction of values of temperature pulses of EG during diagnosis is proposed. 

6. The simplified calculation of the FATS acoustic flow resonator oscillator 

proposed in the work allows to calculate its design parameters depending on the 

exhaust gas temperature at the outlet of the exhaust pipe, changes in the exhaust 

gas parameters as it passes through the exhaust path, the diameter of the exhaust 

pipe of the diesels and the like. According to the results of the FATS calibration, it 

is found that the absolute value of the standard deviation of the mean value of the 

measurements ůt does not exceed 1 Á C, and the extended uncertainty Up does not 

exceed 3.3 Á C. 

7. To determine the conditions of operation of the technical condition of the 

diesel engines of the vehicale with the help of an advanced method of rapid 

diagnostics programmable technological process and method of rapid diagnostics 

were developed, as well as tests of the GAZ-3309 car with the D-245.7E2 diesel were 

carried out, the results of which confirmed the possibility of determination under the 

conditions operation of the technical condition of both the diesel engine as a whole 

and its individual cylinders by means of FATS with FARO in idle modes. 

8. It is suggested to take into account the probability of occurrence of 

failures of diesels vehicles in calculations of economic and environmental 

efficiency from the implementation of an improved method of rapid diagnostics. 

The estimated estimated payback period for the production of FATS is for 

vehicles fleet in the amount of 20 units - 3.3 months. 

9. The results of experimental tests and calculations are accepted for use in 

Private Company ñAutoKrAZò and "Chernihiv Autoplant" Ltd. 
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Scientific novelty of the obtained results. 

1. It is proposed to take full account of the actual state of the engine as the 

object of diagnostics in the operation, in addition to the functional and logical 

connections between the functional elements of the diesel engine, to take into 

account the probabilities of the states of its systems and mechanisms. 

2. It is proposed to determine the operanive of diesels during rapid diagnosis 

of the instantaneous values of temperature impulses of each cylinder at the outlet 

from the exhaust pipe (Ukrainian Patent for utility model No. 117911). 

3. For the first time a new application of a phase-acoustic temperature sensor 

with a flowing acoustic resonator of oscillations as a diagnostic tool for diesel 

engine (patent of Ukraine for utility model No. 117912) was proposed. 

4. The necessity to adjust the obtained values of temperature pulses of EG 

during the rapid diagnosis according to the ambient air temperature is established. 

5. The calculations of economic and ecological efficiency from the 

introduction of the advanced method of express diagnosis are considered, taking 

into account the probability of the occurrence of failures of diesel engine. 

The practical value of the results. 

1. Method of constructing an optimized algorithm for express diagnosis of 

diesel based on the logic-probabilistic diagnostic engine model using the advantage 

function. 

2. Experimental data on the influence of failures of mechanisms and the 

diesel system on its energy, economic performance, emissions of hazardous 

substances and temperature of exhaust gases. 

3. Recommendations on the development of a programmable technological 

process and the method of express diagnosis of diesel engines at the temperature of 

exhaust gases using FATS. 

4. Method of calculating the coefficient of correction values of temperature 

pulses EG, depending on the temperature of the ambient air. 

5. Acoustic sensor of instantaneous temperature of pulsed fluxes of gases 

(Ukrainian patent on utility model No. 117912). 
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6. Methods of calculation of economic and ecological efficiency at 

introduction in operation of the advanced method of express diagnosis of diesels 

wheeled vehicles. 

9. Results of researches were introduced at Private Company ñAutoKrAZò 

and "Chernihiv Autoplant" Ltd. 
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ɺʉʊʋʇ 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ɺʽʜʦʤʦ, ʱʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʝʢʩʧʣʫʘʪʘʮʽʾ ʢʦʣʽʩʥʠʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ (ʂʊɿ), ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʫʯʘʩʥʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ 

ʧʘʣʠʚʥʦʾ ʝʢʦʥʦʤʽʯʥʦʩʪʽ, ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʟʤʝʥʰʝʥʥʷʤ ʧʨʦʩʪʦʾʚ 

ʪʨʘʥʩʧʦʨʪʫ, ʫ ʟʥʘʯʥʽʡ ʤʽʨʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʝʭʥʽʯʥʠʤ ʩʪʘʥʦʤ ʾʭ ʜʚʠʛʫʥʽʚ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʘʥʥʷ (ɼɺɿ), ʥʘʩʘʤʧʝʨʝʜ, ʜʠʟʝʣʽʚ. ɼʣʷ ʘʢʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ɼɺɿ ʥʝʦʙʭʽʜʥʘ ʦʙ'ʻʢʪʠʚʥʘ ʽʥʬʦʨʤʘʮʽʷ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʪʝʭʥʽʯʥʠʤ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷʤ ʥʘ ʙʘʟʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʝʪʦʜʽʚ ʪʘ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ. 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʤʝʪʦʜʽʚ, ʩʧʦʩʦʙʽʚ ʪʘ ʟʘʩʦʙʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ɼɺɿ 

ʧʦʢʘʟʘʚ ʾʭ ʚʝʣʠʢʫ ʨʦʟʤʘʾʪʽʩʪʴ, ʩʢʣʘʜʥʽʩʪʴ ʽ ʚʠʩʦʢʫ ʚʘʨʪʽʩʪʴ ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʚ 

ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. ɸ ʫʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʂʊɿ ʚʠʟʥʘʯʘʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʚʠʙʦʨʫ ʪʘʢʦʛʦ ʩʧʦʩʦʙʫ (ʤʝʪʦʜʫ ʪʘ ʟʘʩʦʙʫ) ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʷʢʠʡ ʙʠ 

ʟʘʙʝʟʧʝʯʫʚʘʚ ʽʟ ʟʘʜʘʥʦʶ ʪʦʯʥʽʩʪʶ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ 

ɼɺɿ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʂʊɿ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʚʪʦʥʦʤʥʠʭ ʪʘ ʥʝ ʩʢʣʘʜʥʠʭ ʟʘʩʦʙʽʚ 

ʪʝʭʥʽʯʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʢʣʘʜʥʠʭ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʭ 

ʩʪʝʥʜʽʚ. 

ʈʘʥʽʰʝ ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦ ʚʠʢʦʨʠʩʪʘʥʥʶ ʪʝʤʧʝʨʘʪʫʨʠ 

ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ (ɺɻ) ʫ ʷʢʦʩʪʽ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʟʘʩʚʽʜʯʠʣʠ, ʱʦ 

ʚʽʥ ʻ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʯʫʪʣʠʚʠʭ, ʩʪʘʙʽʣʴʥʠʭ ʽ ʽʥʬʦʨʤʘʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ɸʣʝ, 

ʥʝʜʦʣʽʢʠ ʚʽʜʦʤʠʭ ʩʧʦʩʦʙʽʚ ʪʘ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ ʥʝ 

ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʠʪʠ ʟ ʥʝʦʙʭʽʜʥʦʶ ʪʦʯʥʽʩʪʶ ʪʘ ʰʚʠʜʢʽʩʪʶ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ 

ʜʠʟʝʣʷ ʧʨʠ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʽ ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʊʦʤʫ, ʘʢʪʫʘʣʴʥʽʩʪʴ ʜʘʥʦʾ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ ʫʜʦʩʢʦʥʘʣʝʥʥʽ ʩʧʦʩʦʙʫ 

ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʜʠʟʝʣʽʚ ʚ ʨʝʞʠʤʽ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ (ʭ.ʭ.) 

ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʶ ɺɻ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʟʘʩʦʙʫ ʟ ʚʠʩʦʢʦʶ 

ʰʚʠʜʢʦʜʽʻʶ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʧʦʢʨʘʱʠʪʠ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ, ʩʧʨʦʩʪʠʪʠ ʧʨʦʮʝʩ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʜʚʠʛʫʥʽʚ ʽ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʂʊɿ. 
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ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. ʈʦʙʦʪʘ 

ʚʠʢʦʥʘʥʘ ʟʛʽʜʥʦ ʧʣʘʥʫ ʥʘʫʢʦʚʠʭ ʨʦʙʽʪ ʜʝʨʞʘʚʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ çɼʝʨʞʘʚʥʠʡ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽ ʧʨʦʝʢʪʥʠʡ ʽʥʩʪʠʪʫʪè: ʟʘ ʪʝʤʦʶ 

çɼʦʩʣʽʜʞʝʥʥʷ ʪʘ ʨʦʟʨʦʙʣʝʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ ʧʠʪʦʤʦʛʦ 

ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʦʥʦʩʽʾʚ ʘʚʪʦʤʦʙʽʣʴʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤè ʥʘ 2015-2016 ʨʦʢʠ 

ʜʝʨʞʘʚʥʘ ʨʝʻʩʪʨʘʮʽʷ ˉ 0115U006026, ʟʘ ʪʝʤʦʶ çɼʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʥʘ 

ʚʠʢʠʜʠ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʩʪʨʫʢʪʫʨʠ ʧʘʨʢʫ ʢʦʣʽʩʥʠʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʋʢʨʘʾʥʠè ʥʘ 2015-2017 ʨʦʢʠ ʜʝʨʞʘʚʥʘ ʨʝʻʩʪʨʘʮʽʷ ˉ 

0115U006027. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʩʧʦʩʦʙʫ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʜʠʟʝʣʽʚ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. 

ɿʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʥʷ. 

1.ɸʥʘʣʽʟ ʤʝʪʦʜʽʚ, ʩʧʦʩʦʙʽʚ ʽ ʟʘʩʦʙʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʠʟʝʣʽʚ.  

2. ʇʦʙʫʜʦʚʘ ʤʦʜʝʣʽ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʜʠʟʝʣʽʚ. 

3. ɸʥʘʣʽʟ ʚʽʜʦʤʠʭ ʩʧʦʩʦʙʽʚ ʨʝʻʩʪʨʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ʘʢʫʩʪʠʯʥʦʛʦ ʩʠʛʥʘʣʫ, 

ʢʦʥʩʪʨʫʢʮʽʡ ʘʢʫʩʪʠʯʥʠʭ ʜʘʪʯʠʢʽʚ ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ, ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʮʽʣʝʡ 

ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʜʠʟʝʣʽʚ, ʪʘ ʨʦʟʨʦʙʢʘ ʤʘʢʝʪʥʦʛʦ ʟʨʘʟʢʘ 

ʜʘʪʯʠʢʘ.  

4. ʇʨʦʚʝʜʝʥʥʷ ʩʪʝʥʜʦʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʜʠʟʝʣʷ ʟ ʦʮʽʥʶʚʘʥʥʷ ʚʧʣʠʚʫ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʜʚʠʛʫʥʘ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ, ʝʥʝʨʛʝʪʠʯʥʽ, 

ʝʢʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʪʘ ʧʘʣʠʚʥʫ ʝʢʦʥʦʤʽʯʥʽʩʪʴ. 

5. ʈʦʟʨʦʙʣʝʥʥʷ ʤʝʪʦʜʠʢʠ ʪʘ ʧʨʦʛʨʘʤʦʚʘʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 

ʝʢʩʧʨʝʩ-ʜʘ̔ʛʥʦʩʪʫʚʘʥʥʷ ʜʠʟʝʣʽʚ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʶ ɺɻ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʘʢʫʩʪʠʯʥʦʛʦ ʜʘʪʯʠʢʘ. 

6. ɺʠʟʥʘʯʝʥʥʷ ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʜʠʟʝʣʷ ʂʊɿ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʫʜʦʩʢʦʥʘʣʝʥʦʛʦ ʩʧʦʩʦʙʫ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʬʘʟʦʘʢʫʩʪʠʯʥʦʛʦ ʜʘʪʯʠʢʘ ʤʠʪʪʻʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʽʜ ʡʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ. 
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ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʦʮʝʩ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʜʠʟʝʣʽʚ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʶ ɺɻ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʘʟʦʘʢʫʩʪʠʯʥʦʛʦ 

ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʠ ʟ ʧʨʷʤʦʪʦʯʥʠʤ ʘʢʫʩʪʠʯʥʠʤ ʨʝʟʦʥʘʪʦʨʦʤ ʢʦʣʠʚʘʥʴ 

(ʌɸɼʊ ʟ ʇɸʈʂ). 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʧʣʠʚ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʜʠʟʝʣʷ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ 

ɺɻ, ʝʥʝʨʛʝʪʠʯʥʽ, ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʜʠʤʥʽʩʪʴ ʪʘ ʚʠʢʠʜʠ ʐʈ ʟ ɺɻ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʤʝʪʦʜʦʤ ʜʦʩʣʽʜʞʫʚʘʣʠ ʚʧʣʠʚ ʚʽʜʤʦʚ ʤʝʭʘʥʽʟʤʽʚ ʪʘ 

ʩʠʩʪʝʤ ʜʠʟʝʣʷ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ ɺɻ, ʝʥʝʨʛʝʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʧʘʣʠʚʥʫ 

ʝʢʦʥʦʤʽʯʥʽʩʪʴ, ʚʠʢʠʜʠ ʐʈ ʪʘ ʜʠʤʥʽʩʪʴ ɺɻ ʜʠʟʝʣʷ, ʘ ʪʘʢʦʞ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʤʘʢʝʪʥʦʛʦ ʟʨʘʟʢʘ ʌɸɼʊ ʟ ʇɸʈʂ . 

ʈʦʟʨʘʭʫʥʢʦʚʠʤ ʤʝʪʦʜʦʤ ʚʠʟʥʘʯʘʣʠ ʧʘʨʘʤʝʪʨʠ ʌɸɼʊ ʟ ʇɸʈʂ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʧʦʩʦʙʫ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʜʠʟʝʣʽʚ, ʝʢʦʥʦʤʽʯʥʫ ʪʘ ʝʢʦʣʦʛʽʯʥʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʽʜ ʡʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

1. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʜʣʷ ʙʽʣʴʰ ʧʦʚʥʦʛʦ ʚʨʘʭʫʚʘʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʨʝʘʣʴʥʦʛʦ ʩʪʘʥʫ ʜʚʠʛʫʥʘ, ʷʢ ʦʙôʻʢʪʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʦʢʨʽʤ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʽ 

ʣʦʛʽʯʥʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʜʠʟʝʣʷ ʚʨʘʭʦʚʫʚʘʪʠ 

ʡʤʦʚʽʨʥʦʩʪʽ ʩʪʘʥʽʚ ʡʦʛʦ ʩʠʩʪʝʤ ʪʘ ʤʝʭʘʥʽʟʤʽʚ. 

2.  ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʟʥʘʯʘʪʠ ʨʦʙʦʪʦʟʜʘʪʥʽʩʪʴ ʜʠʟʝʣʽʚ ʧʨʠ ʝʢʩʧʨʝʩ-

ʜʽʘʛʥʦʩʪʫʚʘʥʥʽ ʟʘ ʤʠʪʪʻʚʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʽʤʧʫʣʴʩʽʚ ʢʦʞʥʦʛʦ 

ʮʠʣʽʥʜʨʘ ʥʘ ʚʠʭʦʜʽ ʽʟ ʚʠʧʫʩʢʥʦʾ ʪʨʫʙʠ (ʇʘʪʝʥʪ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ ˉ 

117911). 

3.  ɺʧʝʨʰʝ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʥʦʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʘʟʦʘʢʫʩʪʠʯʥʦʛʦ ʜʘʪʯʠʢʘ 

ʪʝʤʧʝʨʘʪʫʨʠ ʟ ʧʨʦʪʦʯʥʠʤ ʘʢʫʩʪʠʯʥʠʤ ʨʝʟʦʥʘʪʦʨʦʤ ʢʦʣʠʚʘʥʴ ʫ ʷʢʦʩʪʽ ʟʘʩʦʙʫ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʜʠʟʝʣʽʚ (ʇʘʪʝʥʪ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ 

ˉ 117912). 
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4.  ɺʩʪʘʥʦʚʣʝʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʦʨʠʛʫʚʘʪʠ ʦʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʽʤʧʫʣʴʩʽʚ ɺɻ ʧʽʜ ʯʘʩ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

5.   ʋʪʦʯʥʝʥʦ ʨʦʟʨʘʭʫʥʢʠ ʝʢʦʥʦʤʽʯʥʦʾ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʽʜ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʫʜʦʩʢʦʥʘʣʝʥʦʛʦ ʩʧʦʩʦʙʫ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʚʨʘʭʫʚʘʥʥʷʤ 

ʡʤʦʚʽʨʥʦʩʪʝʡ ʧʦʷʚ ʚʽʜʤʦʚ ʜʠʟʝʣʽʚ ʂʊɿ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

1. ʄʝʪʦʜʠʢʘ ʧʦʙʫʜʦʚʠ ʦʧʪʠʤʽʟʦʚʘʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʝʢʩʧʨʝʩ-

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʠʟʝʣʷ ʥʘ ʦʩʥʦʚʽ ʣʦʛʽʢʦ-ʽʤʦʚʽʨʥʽʩʥʦʾ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʤʦʜʝʣʽ 

ʜʚʠʛʫʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʫʥʢʮʽʾ ʧʝʨʝʚʘʛ. 

2. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʩʪʦʩʦʚʥʦ ʚʧʣʠʚʫ ʚʽʜʤʦʚ ʤʝʭʘʥʽʟʤʽʚ ʽ ʩʠʩʪʝʤʠ 

ʜʠʟʝʣʷ ʥʘ ʡʦʛʦ ʝʥʝʨʛʝʪʠʯʥʽ, ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʚʠʢʠʜʠ ʰʢʽʜʣʠʚʠʭ 

ʨʝʯʦʚʠʥ ʪʘ ʪʝʤʧʝʨʘʪʫʨʫ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ. 

3. ʈʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʦʚʘʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ ʪʘ ʤʝʪʦʜʠʢʠ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʠʟʝʣʽʚ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʶ 

ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʌɸɼʊ. 

4. ʄʝʪʦʜʠʢʘ ʨʦʟʨʘʭʫʥʢʫ ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʧʨʘʚʢʠ ʟʥʘʯʝʥʴ ʪʝʤʧʝʨʘʪʫʨʥʠʭ 

ʽʤʧʫʣʴʩʽʚ ɺɻ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

5. ɸʢʫʩʪʠʯʥʠʡ ʜʘʪʯʠʢ ʤʠʪʪʻʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʫʣʴʩʫʶʯʠʭ ʧʦʪʦʢʽʚ ʛʘʟʽʚ 

(ʇʘʪʝʥʪ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ ˉ 117912). 

6. ʄʝʪʦʜʠʢʠ ʨʦʟʨʘʭʫʥʢʫ ʝʢʦʥʦʤʽʯʥʦʾ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʝʡ ʧʨʠ 

ʚʧʨʦʚʘʜʞʝʥʥʽ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʫʜʦʩʢʦʥʘʣʝʥʦʛʦ ʩʧʦʩʦʙʫ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

ʜʠʟʝʣʽʚ ʂʊɿ. 

7. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠʡʥʷʪʽ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʇɸʊ 

çɸʚʪʦʂʨɸɿè ʪʘ ʊʆɺ çʏʝʨʥʽʛʽʚʩʴʢʠʡ ʘʚʪʦʟʘʚʦʜè. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʷʢʽ ʚʠʢʣʘʜʝʥʽ ʚ ʜʠʩʝʨʪʘʮʽʾ ʽ ʧʦʜʘʥʽ ʜʦ ʟʘʭʠʩʪʫ, 

ʦʪʨʠʤʘʥʦ ʟʜʦʙʫʚʘʯʝʤ ʩʘʤʦʩʪʽʡʥʦ. ʈʦʙʦʪʠ (ɼʦʜʘʪʦʢ ɸ) [9, 10, 17, 18, 21] 

ʦʧʫʙʣʽʢʦʚʘʥʽ ʙʝʟ ʩʧʽʚʘʚʪʦʨʽʚ. ʋ ʨʦʙʦʪʘʭ (ɼʦʜʘʪʦʢ ɸ), ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʫ 

ʩʧʽʚʘʚʪʦʨʩʪʚʽ, ʘʚʪʦʨʫ ʥʘʣʝʞʘʪʴ: ʘʥʘʣʽʟ ʤʝʪʦʜʽʚ, ʩʧʦʩʦʙʽʚ ʪʘ ʟʘʩʦʙʽʚ 
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ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʚʠʛʫʥʽʚ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʘʥʥʷ ʢʦʣʽʩʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʟʘʩʦʙʽʚ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʩʧʦʩʦʙʫ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʜʠʟʝʣʽʚ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʶ ɺɻ [2, 3, 11, 19], ʧʦʙʫʜʦʚʘ ʪʘ ʘʥʘʣʽʟ 

ʜʦʮʽʣʴʥʦʾ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʤʦʜʝʣʽ ʜʠʟʝʣʷ, ʚʠʙʽʨ ʨʘʮʽʦʥʘʣʴʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ʢʦʥʪʨʦʣʶ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʧʦʙʫʜʦʚʘ ʦʧʪʠʤʽʟʦʚʘʥʦʛʦ ʘʣʛʦʨʠʪʤʫ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʨʠ ʢʦʥʪʨʦʣʽ ʨʦʙʦʪʦʟʜʘʪʥʦʩʪi ʜʠʟʝʣiʚ ʂʊɿ [4, 8, 12, 15], ʘʥʘʣʽʟ 

ʽʩʥʫʶʯʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʘʢʫʩʪʠʯʥʠʭ ʜʘʪʯʠʢʽʚ ʪʝʤʧʝʨʘʪʫʨʠ, ʨʦʟʨʦʙʢʘ ʽ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʤʘʢʝʪʥʦʛʦ ʟʨʘʟʢʘ ʌɸɼʊ ʟ ʇɸʈʂ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʡʦʛʦ 

ʨʦʙʦʪʦʟʜʘʪʥʦʩʪʽ [1, 5, 6, 7, 13, 20], ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ, ʪʘ ʧʨʦʚʝʜʝʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʧʣʠʚʫ ʚʽʜʤʦʚ ʤʝʭʘʥʽʟʤʽʚ ʽ ʩʠʩʪʝʤ ʜʠʟʝʣʷ ʥʘ 

ʡʦʛʦ ʝʥʝʨʛʝʪʠʯʥʽ, ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʚʠʢʠʜʠ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʪʘ 

ʪʝʤʧʝʨʘʪʫʨʫ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ [9, 10, 14], ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʠʢʠ ʪʘ ʧʦʙʫʜʦʚʘ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʠʟʝʣʽʚ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʶ ɺɻ 

ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ [16, 17, 18]. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. 

ʊʝʦʨʝʪʠʯʥʽ, ʤʝʪʦʜʠʯʥʽ ʪʘ ʧʨʘʢʪʠʯʥʽ ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʚʠʛʣʷʜʽ ʪʝʟ ʪʘ ʜʦʧʦʚʽʜʝʡ ʥʘ 2-ʭ ʤʽʞʥʘʨʦʜʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ: 

ʤʽʞʥʘʨʦʜʥʽʡ ʫʢʨʘʾʥʩʴʢʦ-ʧʦʣʴʩʴʢʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʇʦʢʨʘʱʝʥʥʷ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ 

ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʘʚʪʦʤʦʙʽʣʽʚ ʪʘ ʜʚʠʛʫʥʽʚè, ʅʊʋ, 2012 ʨ., ʤ. ʂʠʾʚ; 

16-ʡ ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʅʘʫʢʘ - ʦʙʨʘʟʦʚʘʥʠʶ, 

ʧʨʦʠʟʚʦʜʩʪʚʫ, ʟʢʦʥʦʤʠʢʝè, ɹʅʊʋ, 2018, ʤ. ʄʽʥʩʴʢ ʪʘ 7-ʤʠ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ ʧʨʦʬʝʩʦʨʩʴʢʦ-ʚʠʢʣʘʜʘʮʴʢʦʛʦ ʩʢʣʘʜʫ, ʘʩʧʽʨʘʥʪʽʚ, 

ʩʪʫʜʝʥʪʽʚ ʪʘ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʚʽʜʦʢʨʝʤʣʝʥʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ  ʫʥʽʚʝʨʩʠʪʝʪʫ  ʄʽʥʽʩʪʝʨʩʪʚʘ  ʦʩʚʽʪʠ  ʽ  ʥʘʫʢʠ  

ʋʢʨʘʾʥʠ  (ʤ. ʂʠʾʚ, 2007 ï 2010, 2012, 2017, 2018 ʨʦʢʠ). 

ʇʫʙʣʽʢʘʮʽʾ. ʄʘʪʝʨʽʘʣʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʦʧʫʙʣʽʢʦʚʘʥʦ (ɼʦʜʘʪʦʢ ɸ) 

ʫ 21 ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ, ʟ ʷʢʠʭ 9 ʩʪʘʪʝʡ ʦʧʫʙʣʽʢʦʚʘʥʦ ʫ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ 

ʋʢʨʘʾʥʠ, 1 ʩʪʘʪʪ ̫ʚ ʽʥʦʟʝʤʥʠʭ ʧʝʨʽʦʜʠʯʥʠʭ ʚʠʜʘʥʥʷʭ ʪʘ 8-ʤʠ ʪʝʟʘʭ ʥʘʫʢʦʚʦ-

ʪʝʭʥʽʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʡ. ʇô̫ ʪʴ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ʚʠʜʘʥʦ ʦʜʥʦʦʩʽʙʥʦ. ʆʪʨʠʤʘʥʦ 
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ʜʚʘ ʧʘʪʝʥʪʠ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ (ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ) ʽ ʩʚʽʜʦʮʪʚʦ ʧʨʦ 

ʨʝʻʩʪʨʘʮʽʶ ʘʚʪʦʨʩʴʢʦʛʦ ʧʨʘʚʘ ʥʘ ʪʚʽʨ (ɼʦʜʘʪʦʢ ɹ, ɺ). 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. ʈʦʙʦʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʩʪʫʧʫ, ʧôʷʪʠ 

ʨʦʟʜʽʣʽʚ, ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʽ ʜʦʜʘʪʢʽʚ. ɿʘʛʘʣʴʥʠʡ ʦʙʩʷʛ 

ʜʠʩʝʨʪʘʮʽʾ ʩʪʘʥʦʚʠʪʴ 259 ʩʪʦʨʽʥʦʢ, ʚʢʣʶʯʘʶʯʠ 145 ʩʪʦʨʽʥʦʢ ʦʩʥʦʚʥʦʛʦ 

ʪʝʢʩʪʫ, 27 ʪʘʙʣʠʮʴ, 97 ʨʠʩʫʥʢʽʚ, ʩʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʟʽ 141 

ʥʘʡʤʝʥʫʚʘʥʥʷ ʪʘ 6 ʜʦʜʘʪʢʽʚ. 
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ʈʆɿɼɯʃ 1 

ɼʆ ɺʀɹʆʈʋ ʉʇʆʉʆɹʋ ɽʂʉʇʈɽʉ-ɼɯɸɻʅʆʉʊʋɺɸʅʅʗ ʊɽʍʅɯʏʅʆɻʆ 

ʉʊɸʅʋ ʊʈɸʅʉʇʆʈʊʅʀʍ ɼʀɿɽʃɯɺ ɺ ʋʄʆɺɸʍ ɽʂʉʇʃʋɸʊɸʎɯɰ 

 

1.1 ʈʦʣʴ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʂʊɿ 

 

ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʽ ʜʦʩʪʫʧʥʠʤ ʚʠʜʦʤ ʪʨʘʥʩʧʦʨʪʫ ʚ ʋʢʨʘʾʥʽ ʻ 

ʘʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ, ʷʢʠʡ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʤʽʩʴʢʠʭ, 

ʧʨʠʤʽʩʴʢʠʭ, ʤʽʞʤʽʩʴʢʠʭ, ʚʥʫʪʨʠʨʘʡʦʥʥʠʭ, ʚʥʫʪʨʠʦʙʣʘʩʪʥʠʭ, ʤʽʞʦʙʣʘʩʥʠʭ ʪʘ 

ʤʽʞʥʘʨʦʜʥʠʭ ʧʝʨʝʚʝʟʝʥʷʭ ʚʘʥʪʘʞʽʚ ʽ ʧʘʩʘʞʠʨʽʚ. ɿʘ ʦʙʩʷʛʦʤ ʧʝʨʝʚʝʟʝʥʴ 

ʚʘʥʪʘʞʽʚ ʪʘ ʧʘʩʘʞʠʨʽʚ ʧʨʦʪʷʛʦʤ ʙʘʛʘʪʴʦʭ ʨʦʢʽʚ ʚʽʥ ʦʙʽʡʤʘʻ ʧʝʨʰʝ ʤʽʩʮʝ. ɺ 

ʋʢʨʘʾʥʽ, ʩʪʘʥʦʤ ʥʘ 2015 ʨʽʢ, ʧʠʪʦʤʘ ʚʘʛʘ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʚ 

ʧʝʨʝʚʝʟʝʥʥʽ ʚʘʥʪʘʞʽʚ ʩʢʣʘʜʘʣʘ 69 %, ʘ ʫ ʧʝʨʝʚʝʟʝʥʥʽ ʧʘʩʘʞʠʨʽʚ: ʟʘ 

ʤʽʞʤʽʩʴʢʠʤ ʩʧʦʣʫʯʝʥʥʷʤ ï 72,5 %; ʚʥʫʪʨʽʰʥʴʦʤʽʩʴʢʠʤ ï 39,7 % ʪʘ 

ʧʨʠʤʽʩʴʢʠʤ ʩʧʦʣʫʯʝʥʥʷʤ ï 56,7 % [1]. ʊʘʢʫ ʧʦʟʠʮʽʶ ʘʚʪʦʤʦʙʽʣʴʥʠʡ 

ʪʨʘʥʩʧʦʨʪ ʤʘʻ ʟʘʚʜʷʢʠ ʚʠʩʦʢʽʡ ʤʦʙʽʣʴʥʦʩʪʽ ʪʘ ʚʝʣʠʢʽʡ ʨʦʟʤʘʾʪʥʦʩʪʽ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʟʘ ʚʘʥʪʘʞʦʧʽʜôʻʤʥʽʩʪʶ, ʧʨʠʟʥʘʯʝʥʽʩʪʶ, 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ ʡ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ 

ʚʽʥ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʧʝʨʝʚʝʟʝʥʥʷ ʚʘʥʪʘʞʽʚ ʨʽʟʥʠʭ ʟʘ ʚʠʛʣʷʜʦʤ, ʭʘʨʘʢʪʝʨʦʤ, 

ʦʙʩʷʛʦʤ ʽ ʚʝʣʠʯʠʥʦʶ ʧʘʨʪʽʾ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʚʠʩʦʢʫ ʷʢʽʩʪʴ ʾʭʥʴʦʾ ʜʦʩʪʘʚʢʠ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʽʜ ʧʦʩʪʘʯʘʣʴʥʠʢʘ ʜʦ ʟʘʤʦʚʥʠʢʘ. 

ʗʢʽʩʪʴ ʨʦʙʦʪʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʧʣʠʚʘʻ ʥʘ 

ʙʝʟʧʝʨʝʙʽʡʥʽʩʪʴ ʪʦʨʛʽʚʣʽ, ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʨʦʜʫʢʮʽʾ, ʨʦʟʤʽʨ ʪʦʚʘʨʥʠʭ ʟʘʧʘʩʽʚ ʽ 

ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚ, ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʧʠʪʫ ʥʘʩʝʣʝʥʥʷ ʚ 

ʧʘʩʘʞʠʨʦʧʝʨʝʚʝʟʝʥʥʷʭ, ʘ ʩʧʦʞʠʚʘʯʽʚ ʫ ʪʦʚʘʨʘʭ.  

ɼʣʷ ʧʦʢʨʘʱʘʥʥʷ ʨʦʙʦʪʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʨʦʟʚʠʚʘʻʪʴʩʷ 

ʤʘʪʝʨʽʘʣʴʥʦ ʪʝʭʥʽʯʥʘ ʙʘʟʘ, ʟʘ ʨʘʭʫʥʦʢ ʦʥʦʚʣʝʥʥʷ ʘʚʪʦʧʘʨʢʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʯʘʩʪʢʘ ʩʫʯʘʩʥʠʭ ʢʦʣʽʩʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʟ ʧʦʣʽʧʰʝʥʠʤʠ 

ʪʝʭʥʽʯʥʠʤʠ ʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʥʘʜʽʡʥʽʩʪʶ ʪʘ 

ʜʦʚʛʦʚʽʯʥʽʩʪʶ. ɿʘʚʜʷʢʠ ʢʨʘʱʠʤ ʧʦʢʘʟʥʠʢʘʤ ʧʘʣʠʚʥʦʾ ʝʢʦʥʦʤʽʯʥʦʩʪʽ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʽ ʯʘʩʪʢʘ ʂʊɿ ʟ ʜʠʟʝʣʷʤʠ. 
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ɺʠʤʦʛʠ ʨʠʥʢʦʚʦʾ ʝʢʦʥʦʤʽʢʠ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʦʩʠʣʝʥʦʾ 

ʙʦʨʦʪʴʙʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʟʘ ʩʧʦʞʠʚʘʯʽʚ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʩʣʫʛ, 

ʱʦ, ʩʚʦʻʶ ʯʝʨʛʦʶ, ʤʘʻ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʥʘʜʘʥʥʷ 

ʧʦʩʣʫʛ ʽ ʨʦʟʰʠʨʝʥʥʽ ʾʭ ʘʩʦʨʪʠʤʝʥʪʫ.  

ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʘʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ ʩʧʦʞʠʚʘʻ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ 

ʧʘʣʠʚʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʯʠʥʠʪʴ ʩʝʨʡʦʟʥʠʡ ʚʧʣʠʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. 

ɺʠʢʠʜʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ ʩʢʣʘʜʘʶʪʴ ʧʦʥʘʜ ʪʨʝʪʠʥʫ ʫʩʴʦʛʦ ʦʙ'ʻʤʫ ʚʠʢʠʜʽʚ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʋʢʨʘʾʥʽ, ʘ ʚ ʜʝʷʢʠʭ ʤʽʩʪʘʭ ʙʽʣʴʰʝ, ʥʽʞ ʧʦʣʦʚʠʥʫ. 

ʊʘʢ, ʫ ʏʝʨʥʽʚʮʷʭ - 75%, ʂʠʻʚʽ ʪʘ ɺʽʥʥʠʮʽ - 77%, ʃʴʚʦʚʽ - 79%, ɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢʫ ʽ ʃʫʮʴʢʫ - 83%, ʇʦʣʪʘʚʽ ʪʘ ʍʤʝʣʴʥʠʮʴʢʦʤʫ - 88%, ʋʞʛʦʨʦʜʽ - 

91% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʠʢʠʜʽʚ. ʇʦʥʘʜ 40% ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ, 40% 

ʚʫʛʣʝʚʦʜʽʚ ʽ ʙʣʠʟʴʢʦ 30% ʦʢʩʠʜʽʚ ʘʟʦʪʫ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʮʠʭ ʨʝʯʦʚʠʥ, 

ʷʢʽ ʧʦʪʨʘʧʣʷʶʪʴ ʫ ʧʦʚʽʪʨʷ ʥʘʣʝʞʠʪʴ ʨʽʟʥʠʤ ʚʠʜʘʤ ʪʨʘʥʩʧʦʨʪʫ [2]. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʰʚʠʜʢʝ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʜʦʨʦʛʘʭ 

ʧʨʠʟʚʝʣʦ ʜʦ ʽʩʪʦʪʥʦʛʦ ʫʩʢʣʘʜʥʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʦʙʩʪʘʥʦʚʢʠ, ʦʩʦʙʣʠʚʦ ʫ 

ʚʝʣʠʢʠʭ ʤʽʩʪʘʭ. ɺ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʩʧʦʞʠʚʘʥʥʷ ʧʘʣʠʚʘ ʪʘ 

ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʩʧʨʘʚʣʷʻ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʩʥʦʚʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʻ ï 

ʩʚʦʻʯʘʩʥʝ, ʷʢʽʩʥʝ ʽ ʧʦʚʥʝ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʢʨʘʾʥʠ ʫ ʧʝʨʝʚʝʟʝʥʥʷʭ, ʘ ʪʘʢʦʞ, 

ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʢʦʞʥʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʽ ʛʘʣʫʟʽ ʚʮʽʣʦʤʫ. ɺʠʢʦʥʘʥʥʷ ʮʴʦʛʦ ʟʘʚʜʘʥʥʷ ʥʝʤʦʞʣʠʚʝ ʙʝʟ 

ʧʽʜʪʨʠʤʘʥʥʷ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʫ ʪʝʭʥʽʯʥʦ ʩʧʨʘʚʥʦʤʫ ʩʪʘʥʽ ʪʘ 

ʚʠʩʦʢʽʡ ʪʝʭʥʽʯʥʽʡ ʛʦʪʦʚʥʦʩʪʽ. 

ʆʩʥʦʚʥʠʤ ʟʘʩʦʙʦʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʩʪʽʡʥʦʾ ʚʠʩʦʢʦʾ ʪʝʭʥʽʯʥʦʾ ʛʦʪʦʚʥʦʩʪʽ 

ʂʊɿ ʻ ʩʚʦʻʯʘʩʥʝ ʧʨʦʚʝʜʝʥʥʷ ʟ ʚʠʩʦʢʦʶ ʷʢʽʩʪʶ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʘʙʦ 

ʨʝʤʦʥʪʘ.  

ʊʘʢ, ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʚʠʟʥʘʯʘʻ ʢʦʤʧʣʝʢʩ ʦʧʝʨʘʮʽʡ ʯʠ ʦʧʝʨʘʮʽʾ 

ʱʦʜʦ ʧʽʜʪʨʠʤʢʠ ʨʦʙʦʪʦʟʜʘʪʥʦʩʪʽ ʘʙʦ ʩʧʨʘʚʥʦʩʪʽ ʚʠʨʦʙʫ ʧʽʜ ʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ, ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʘ ʨʝʤʦʥʪ ï ʢʦʤʧʣʝʢʩ 
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ʦʧʝʨʘʮʽʡ ʱʦʜʦ ʚʽʜʥʦʚʣʝʥʥʷ ʩʧʨʘʚʥʦʩʪʽ ʘʙʦ ʨʦʙʦʪʦʟʜʘʪʥʦʩʪʽ ʚʠʨʦʙʽʚ ʪʘ 

ʚʽʜʥʦʚʣʝʥʥʷ ʨʝʩʫʨʩʽʚ ʚʠʨʦʙʽʚ ʯʠ ʾʭ ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ [3]. 

ʅʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʨʝʤʦʥʪʫ ʻ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʷʢʝ ʨʘʟʦʤ ʟ ʧʨʦʛʥʦʟʫʚʘʥʥʷʤ ʟʘʣʠʰʢʦʚʦʛʦ ʨʝʩʫʨʩʫ ʻ ʦʜʥʠʤ ʟ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʫʤʦʚ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʝʢʦʥʦʤʽʯʥʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʂʊɿ. 

ʆʩʥʦʚʦʶ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʚ ʘʚʪʦʤʦʙʽʣʴʥʠʭ 

ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʽ ʩʪʘʥʮʽʷʭ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʤʝʪʦʜʽʚ ʪʘ ʧʽʜʭʦʜʽʚ ʜʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʷʢʽ ʙ ʙʫʣʠ 

ʥʘʧʨʘʚʣʝʥʽ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ, ʥʘ 

ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʽ ʧʨʦʩʪʦʾʚ ʧʨʠ ʪʝʭʥʽʯʥʦʤʫ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʪʘ ʨʝʤʦʥʪʽ. 

ɹʽʣʴʰʽʩʪʴ ʟ ʥʠʭ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʤʝʪʦʜʘʭ ʪʝʦʨʽʾ ʥʘʜʽʡʥʦʩʪʽ ʤʘʰʠʥ, ʽ ʚʽʜʧʦʚʽʜʥʦ, 

ʥʦʩʠʪʴ ʡʤʦʚʽʨʥʽʩʥʠʡ ʭʘʨʘʢʪʝʨ. 

ɼʣʷ ʧʝʚʥʦʾ ʩʫʢʫʧʥʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʦʙôʻʜʥʘʥʠʭ ʦʜʥʘʢʦʚʠʤʠ 

ʫʤʦʚʘʤʠ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʤʝʪʦʜʠ ʪʝʦʨʽʾ ʥʘʜʽʡʥʦʩʪʽ ʜʦʟʚʦʣʷʶʪʴ ʟ ʜʦʩʪʘʪʥʴʦʶ 

ʝʬʝʢʪʠʚʥʽʩʪʶ ʚʠʟʥʘʯʘʪʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʪʝʭʥʽʯʥʦʤʫ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ, ʨʝʤʦʥʪʽ, 

ʟʘʧʘʩʥʠʭ ʯʘʩʪʠʥʘʭ ʽ ʧʨʦʛʥʦʟʫʚʘʪʠ ʟʘʣʠʰʢʦʚʠʡ ʨʝʩʫʨʩ. ʆʜʥʘʢ, ʱʦʜʦ 

ʢʦʥʢʨʝʪʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ, ʯʠ ʡʦʛʦ ʘʛʨʝʛʘʪʽʚ, ʘʙʦ ʧʨʠ ʦʩʦʙʣʠʚʠʭ 

ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʚʦʥʠ ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʧʨʠʡʥʷʪʠ ʦʧʪʠʤʘʣʴʥʝ ʨʽʰʝʥʥʷ. ʋ 

ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʠʨʽʰʠʪʠ ʧʠʪʘʥʥʷ ʱʦʜʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʝʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ 

ʩʪʘʥʫ ʪʘ ʦʙôʻʤʽʚ ʥʝʦʙʭʽʜʥʠʭ ʪʝʭʥʽʯʥʠʭ ʜʽʡ ʤʦʞʣʠʚʦ ʟʜʽʡʩʥʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʪʝʭʥʽʯʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. 

ʊʝʭʥʽʯʥʝ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʻ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʪʝʭʥʽʯʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ [3]. ɺʦʥʦ ʚʠʚʯʘʻ ʪʘ ʚʩʪʘʥʦʚʣʶʻ ʦʟʥʘʢʠ ʥʝʩʧʨʘʚʥʦʛʦ ʩʪʘʥʫ, 

ʤʝʪʦʜʠ, ʧʨʠʥʮʠʧʠ ʽ ʦʙʣʘʜʥʘʥʥʷ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʥʘʜʘʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ 

ʱʦʜʦ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ, ʘ ʪʘʢʦʞ, ʟʜʽʡʩʥʶʻ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘʣʠʰʢʦʚʦʛʦ ʨʝʩʫʨʩʫ 

[4 - 10]. ʆʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʪʝʭʥʽʯʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʂʊɿ ʻ ʩʢʦʨʦʯʝʥʥʷ 

ʚʠʪʨʘʪ ʥʘ ʾʭ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʟʤʝʥʰʝʥʥʷ ʚʪʨʘʪ ʚʽʜ ʧʨʦʩʪʦʶ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʚʽʜʤʦʚ ʦʢʨʝʤʠʭ ʘʛʨʝʛʘʪʽʚ [11, 12, 13]. 
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ɺʨʘʭʦʚʫʶʯʠ ʤʘʩʰʪʘʙʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʠʟʝʣʽʚ ʥʘ ʘʚʪʦʤʦʙʽʣʴʥʦʤʫ 

ʪʨʘʥʩʧʦʨʪʽ, ʚʠʨʽʰʝʥʥʷ ʧʠʪʘʥʴ, ʧʦʚôʷʟʘʥʠʭ ʟ ʾʭ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷʤ, ʤʘʻ ʚʘʞʣʠʚʝ 

ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ. ʆʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤ ʻ ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʂʊɿ 

ʟ ʜʠʟʝʣʷʤʠ ʧʨʠ ʚʠʧʫʩʢʫ ʾʭ ʥʘ ʣʽʥʽʶ. 

ʊʝʦʨʽʷ, ʤʝʪʦʜʠ ʪʘ ʟʘʩʦʙʠ ʪʝʭʥʽʯʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʦʻʜʥʫʶʪʴ ʫ ʩʦʙʽ 

ʧʠʪʘʥʥʷ ʱʦʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʦʧʪʠʤʘʣʴʥʦʾ ʧʨʦʮʝʜʫʨʠ ʧʝʨʝʚʽʨʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ 

ʩʢʣʘʜʥʠʭ ʦʙôʻʢʪʽʚ ʪʘ ʚʠʨʽʰʝʥʥʷ ʚʠʥʠʢʘʶʯʠʭ ʧʨʠ ʮʴʦʤʫ ʧʨʦʙʣʝʤ ʪʘ ʟʘʜʘʯ, ʘ 

ʪʘʢʦʞ ʤʝʪʦʜʠ ʪʘ ʟʘʩʦʙʠ, ʱʦ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʮʠʭ ʟʘʜʘʯ ʪʘ ʚʠʢʦʥʘʥʥʷ 

ʟʘʟʥʘʯʝʥʠʭ ʧʨʦʮʝʜʫʨ. 

ɿʛʽʜʥʦ ʟ ɻʆʉʊ 20911-89 çʊʝʭʥʠʯʝʩʢʘʷ ʜʠʘʛʥʦʩʪʠʢʘ. ʊʝʨʤʠʥʳ ʠ 

ʦʧʨʝʜʝʣʝʥʠʷè ʪʝʭʥʽʯʥʘ ʜʽʘʛʥʦʩʪʠʢʘ - ʦʙʣʘʩʪʴ ʟʥʘʥʴ, ʱʦ ʦʭʦʧʣʶʻ ʪʝʦʨʽʶ, 

ʤʝʪʦʜʠ ʽ ʟʘʩʦʙʠ ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʦʙôʻʢʪʘ [11]. ʊʝʭʥʽʯʥʘ 

ʜʽʘʛʥʦʩʪʠʢʘ ʤʽʩʪʠʪʴ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʤʝʪʦʜʠ ʽ ʟʘʩʦʙʠ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ 

ʤʘʰʠʥ, ʤʝʭʘʥʽʟʤʽʚ, ʫʩʪʘʪʢʫʚʘʥʥʷ, ʢʦʥʩʪʨʫʢʮʽʡ ʪʘ ʽʥʰʠʭ ʪʝʭʥʽʯʥʠʭ ʦʙ'ʻʢʪʽʚ.  

ʊʝʭʥʽʯʥʠʡ ʩʪʘʥ ʦʙôʻʢʪʘ ï ʮʝ ʩʪʘʥ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʥʘʯʝʥʥʥʷʤʠ 

ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ ʚʩʪʘʥʦʚʣʝʥʽ ʪʝʭʥʽʯʥʦʶ ʜʦʢʫʤʝʥʪʘʮʽʻʶ ʥʘ ʦʙôʻʢʪ [11]. 

ʄʝʪʦʶ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪʫ, ʟʛʽʜʥʦ ʟ çʇʦʣʦʞʝʥʥʷʤ ʧʨʦ 

ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪ ʜʦʨʦʞʥʽʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫè - ʻ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʜʦʨʦʞʥʽʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ 

ʫ ʪʝʭʥʽʯʥʦ ʩʧʨʘʚʥʦʤʫ ʩʪʘʥʽ ʪʘ ʥʘʣʝʞʥʦʤʫ ʟʦʚʥʽʰʥʴʦʤʫ ʚʠʛʣʷʜʽ, ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʥʘʜʽʡʥʦʩʪʽ, ʝʢʦʥʦʤʽʯʥʦʩʪʽ, ʙʝʟʧʝʢʠ ʨʫʭʫ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ [3]. 

ɿʘ ʯʘʩʦʤ ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʦʙôʻʢʪʘ ʨʦʟʨʽʟʥʷʶʪʴ ʪʨʠ ʪʠʧʘ 

ʟʘʜʘʯ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ: 

- ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʦʙôʻʢʪʘ ʫ ʜʘʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ (ʟʘʜʘʯʠ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ). ʎʽ ʟʘʜʘʯʠ ʚʘʞʣʠʚʽ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʪʘ ʫ ʨʘʟʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʱʦʜʦ ʧʦʜʘʣʴʰʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʙôʻʢʪʘ; 

- ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ, ʚ ʷʢʦʤʫ ʦʧʠʥʠʪʴʩʷ ʦʙôʻʢʪ ʯʝʨʝʟ ʧʝʚʥʠʡ 

ʧʨʦʤʽʞʦʢ ʯʘʩʫ ʫ ʤʘʡʙʫʪʥʴʦʤʫ (ʟʘʜʘʯʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ). ɺʦʥʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʽʜ ʯʘʩ ʚʠʟʥʘʯʝʥʥʷ ʦʩʪʘʪʦʯʥʦʛʦ ʨʝʩʫʨʩʫ; 
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- ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ, ʚ ʷʢʦʤʫ ʟʥʘʭʦʜʠʚʩʷ ʦʙôʻʢʪ ʫ ʧʝʚʥʦʤʫ 

ʤʦʤʝʥʪʽ ʯʘʩʫ ʫ ʤʠʥʫʣʦʤʫ (ʟʘʜʘʯʠ ʛʝʥʝʟʠʩʫ).  

ʎʽ ʟʘʜʘʯʠ ʤʘʶʪʴ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʪʝʭʥʽʯʥʠʭ ʝʢʩʧʝʨʪʠʟ 

ʟ ʚʠʟʥʘʯʝʥʥʷ ʧʨʠʯʠʥ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ, ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʝʡ ʦʙôʻʢʪʘ ʚʠʤʦʛʘʤ 

ʪʝʭʥʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʷʢʽ ʚʠʥʠʢʣʠ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʦʱʦ. 

ɿ ʪʦʯʢʠ ʟʦʨʫ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʩʫʙôʻʢʪʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ 

ʦʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʪʝʭʥʽʯʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ - ʻ ʩʢʦʨʦʯʝʥʥʷ ʚʠʪʨʘʪ ʥʘ 

ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʂʊɿ, ʟʤʝʥʰʝʥʥʷ ʚʪʨʘʪ ʚʽʜ ʧʨʦʩʪʦʶ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʚʽʜʤʦʚ, ʦʧʝʨʘʪʠʚʥʝ ʚʠʟʥʘʯʝʥʥʷ, ʽʟ ʚʩʪʘʥʦʚʣʝʥʦʶ ʚʽʨʦʛʽʜʥʽʩʪʶ, ʪʝʭʥʽʯʥʦʛʦ 

ʩʪʘʥʫʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʚʮʽʣʦʤʫ ʪʘ ʾʭ ʯʘʩʪʠʥ, ʧʦʰʫʢ ʜʝʬʝʢʪʽʚ, ʱʦ 

ʧʦʨʫʰʠʣʠ ʩʧʨʘʚʥʠʡ ʩʪʘʥ ʪʘ ʨʦʙʦʪʦʟʜʘʪʥʽʩʪʴ ʤʘʰʠʥʠ, ʘ ʪʘʢʦʞ ʟʙʽʨ ʧʝʨʚʠʥʥʠʭ 

ʜʘʥʠʭ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘʣʠʰʢʦʚʦʛʦ ʨʝʩʫʨʩʫ ʯʠ ʚʠʟʥʘʯʝʥʥʷ ʚʽʨʦʛʽʜʥʦʩʪʽ 

ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ ʤʘʰʠʥʠ ʫ ʤʽʞʢʦʥʨʦʣʴʥʠʡ ʧʝʨʽʦʜ [14]. 

ʆʪʞʝ, ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ [15 - 19] ʧʦʢʘʟʫʻ, ʱʦ ʦʩʥʦʚʥʠʤʠ 

ʬʫʥʢʮʽʷʤʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʂʊɿ ʻ: 

- ʦʮʽʥʢʘ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʦʙ'ʻʢʪʘ; 

- ʚʠʷʚʣʝʥʥʷ ʽ ʚʠʟʥʘʯʝʥʥʷ ʤʽʩʮʷ ʣʦʢʘʣʽʟʘʮʽʾ ʥʝʩʧʨʘʚʥʦʩʪʝʡ; 

- ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘʣʠʰʢʦʚʦʛʦ ʨʝʩʫʨʩʫ ʦʙ'ʻʢʪʘ; 

- ʤʦʥʽʪʦʨʠʥʛ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʦʙ'ʻʢʪʘ; 

- ʚʠʷʚʣʝʥʥʷ ʧʨʠʯʠʥ ʚʽʜʤʦʚ ʚʫʟʣʽʚ ʽ ʤʝʭʘʥʽʟʤʽʚ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʦʙ'ʻʢʪʘ, ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʷʢʦʛʦ ʚʠʟʥʘʯʘʻʪʴʩʷ, 

ʻ ʚʩʪʘʥʦʚʣʝʥʠʡ ʪʝʭʥʽʯʥʠʡ ʜʽʘʛʥʦʟ. ɼʣʷ ʧʦʩʪʘʥʦʚʢʠ ʜʽʘʛʥʦʟʫ ʥʝʦʙʭʽʜʥʦ 

ʦʮʽʥʠʪʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʘʨʘʤʝʪʨʽʚ ʩʪʘʥʫ ʦʙôʻʢʪʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʚʠʤʦʛʘʤ 

ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ. 

ʎʽ ʧʘʨʘʤʝʪʨʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʷʢ ʜʽʘʛʥʦʩʪʠʯʥʽ ʧʦ ʚʝʣʠʯʠʥʽ, ʷʢʘ ʢʽʣʴʢʽʩʥʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʚʣʘʩʪʠʚʦʩʪʽ ʦʙ'ʻʢʪʘ ʘʙʦ ʧʨʦʮʝʩʘ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʫ ʥʴʦʤʫ, ʪʘ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʧʨʦʮʝʩʽ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. ʋ ʷʢʦʩʪʽ ʜʽʘʛʥʦʩʪʠʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʧʨʷʤʽ (ʩʪʨʫʢʪʫʨʥʽ) ʧʘʨʘʤʝʪʨʠ (ʥʘʧʨʷʤʫ 

ʚʠʟʥʘʯʘʶʪʴ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ), ʪʘʢ ʽ ʥʝ ʧʨʷʤʽ (ʬʫʥʢʮʽʦʥʘʣʴʥʽ) ʧʘʨʘʤʝʪʨʠ 

(ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʟʘʣʝʞʥʽ ʚʽʜ ʩʪʨʫʢʪʫʨʥʠʭ) [20]. ʊʦʙʪʦ, ʨʦʟʨʽʟʥʷʶʪʴ ʧʨʷʤʽ ʽ 



39 
 

 

ʥʝʧʨʷʤʽ ʜʽʘʛʥʦʩʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ, ʷʢʽ ʱʝ ʥʘʟʠʚʘʶʪʴ ï ʧʝʨʚʠʥʥʽ ʽ ʚʪʦʨʠʥʥʽ 

ʚʽʜʧʦʚʽʜʥʦ. ʇʝʨʰʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʬʽʟʠʯʥʠʡ ʩʪʘʥ ʦʙ'ʻʢʪʘ, ʘ 

ʜʨʫʛʽ ʧʦʚ'ʷʟʘʥʽ ʟ ʧʨʷʤʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʟʘʣʝʞʥʽʩʪʶ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʾ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʜʽʘʛʥʦʟʫ ʜʽʘʛʥʦʩʪʠʯʥʠʡ 

ʧʘʨʘʤʝʪʨ ʧʦʚʠʥʝʥ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘʩʪʫʧʥʠʤ ʚʠʤʦʛʘʤ: 

- ʦʜʥʦʟʥʘʯʥʦ ʟʤʽʥʶʚʘʪʠʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʤʽʥʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ 

ʜʚʠʛʫʥʘ; 

- ʤʘʪʠ ʜʦʩʠʪʴ ʰʠʨʦʢʠʡ ʜʽʘʧʘʟʦʥ ʟʤʽʥʠ ʧʨʠ ʟʤʽʥʽ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ (ʚ 

ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʣʝʛʰʝ ʽ ʪʦʯʥʽʰʝ ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʚʽʜʥʦʩʥʫ ʟʤʽʥʫ ʧʘʨʘʤʝʪʨʘ); 

- ʙʫʪʠ ʟʨʫʯʥʠʤ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ. 

ʈʝʘʣʽʟʘʮʽʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʟ ʦʮʽʥʶʚʘʥʥʷʤ ʟʥʘʯʝʥʴ ʜʽʘʛʥʦʩʪʠʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʝʪʦʜʽʚ. ɿʘʣʝʞʥʦ ʚʽʜ 

ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʽ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ 

ʧʨʦʚʝʜʝʥʥʽ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʤʦʞʥʘ ʩʢʣʘʩʪʠ ʥʘʩʪʫʧʥʠʡ ʧʝʨʝʣʽʢ ʦʩʥʦʚʥʠʭ 

ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ: 

- ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʤʝʪʦʜʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʷʢʽ ʟʘʩʥʦʚʘʥʽ ʥʘ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʦʨʛʘʥʽʚ ʯʫʪʪʷ ʣʶʜʠʥʠ (ʦʛʣʷʜ, ʦʩʣʫʭʦʚʫʚʘʥʥʷ); 

- ʚʽʙʨʘʮʽʡʥʽ ʤʝʪʦʜʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʷʢʽ ʟʘʩʥʦʚʘʥʽ ʥʘ ʘʥʘʣʽʟʽ ʧʘʨʘʤʝʪʨʽʚ 

ʚʽʙʨʘʮʽʡ ʪʝʭʥʽʯʥʠʭ ʦʙ'ʻʢʪʽʚ; 

- ʘʢʫʩʪʠʯʥʽ ʤʝʪʦʜʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʟʘʩʥʦʚʘʥʽ ʥʘ ʘʥʘʣʽʟʽ ʧʘʨʘʤʝʪʨʽʚ 

ʟʚʫʢʦʚʠʭ ʭʚʠʣʴ, ʱʦ ʛʝʥʝʨʫʶʪʴʩʷ ʪʝʭʥʽʯʥʠʤʠ ʦʙ'ʻʢʪʘʤʠ ʪʘ ʾʭ ʩʢʣʘʜʦʚʠʤʠ 

ʯʘʩʪʠʥʘʤʠ; 

- ʪʝʧʣʦʚʽ ʤʝʪʦʜʠ, ʱʦ ʟʘʩʥʦʚʘʥʽ ʥʘ ʚʠʤʽʨʶʚʘʥʥʽ ʪʝʤʧʝʨʘʪʫʨ ʪʘ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʣʽʚ; 

- ʩʧʝʮʠʬʽʯʥʽ ʤʝʪʦʜʠ, ʱʦ ʧʨʠʪʘʤʘʥʥʽ ʦʢʨʝʤʦ ʜʣʷ ʢʦʞʥʦʾ ʟ ʦʙʣʘʩʪʝʡ 

ʪʝʭʥʽʢʠ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʪʝʭʥʽʯʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʽʩʥʫʶʪʴ ʜʚʽ ʦʩʥʦʚʥʽ 

ʧʨʦʙʣʝʤʠ, ʱʦ ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ: 

- ʧʦʭʠʙʢʘ ʧʝʨʰʦʛʦ ʨʦʜʫ - ʤ̔ʦʚʽʨʥʽʩʪʴ çʧʦʤʠʣʢʦʚʦʾ ʪʨʠʚʦʛʠè, ʪʦʙʪʦ 

ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʤʠʣʢʦʚʦʛʦ ʩʠʛʥʘʣʫ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʥʝʩʧʨʘʚʥʦʩʪʽ; 
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- ʧʦʭʠʙʢʘ ʜʨʫʛʦʛʦ ʨʦʜʫ - ʤ̔ʦʚʽʨʥʽʩʪʴ ʧʨʦʧʫʩʢʫ ʥʝʩʧʨʘʚʥʦʩʪʽ. 

ʏʠʤ ʚʠʱʘ ʡʤʦʚʽʨʥʽʩʪʴ çʧʦʤʠʣʢʦʚʦʾ ʪʨʠʚʦʛʠè, ʪʠʤ ʤʝʥʰʝ ʡʤʦʚʽʨʥʽʩʪʴ 

ʧʨʦʧʫʩʢʫ ʥʝʩʧʨʘʚʥʦʩʪʽ, ʽ ʥʘʚʧʘʢʠ. ɿʘʚʜʘʥʥʷ ʪʝʭʥʽʯʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʧʦʣʷʛʘʻ ʚ 

ʟʥʘʭʦʜʞʝʥʥʽ ʧʝʚʥʦʾ çʨʽʚʥʦʚʘʛʠè ʤʽʞ ʮʠʤʠ ʜʚʦʤʘ ʧʦʭʠʙʢʘʤʠ. 

ʊʝʭʥʽʯʥʝ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʚʠʚʯʘʻ ʪʘ ʚʩʪʘʥʦʚʣʶʻ ʦʟʥʘʢʠ ʥʝʩʧʨʘʚʥʦʛʦ 

ʩʪʘʥʫ, ʤʝʪʦʜʠ, ʧʨʠʥʮʠʧʠ ʽ ʦʙʣʘʜʥʘʥʥʷ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʥʘʜʘʻʪʴʩʷ 

ʟʘʢʣʶʯʝʥʥʷ ʱʦʜʦ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʂʊɿ ʪʘ ʡʦʛʦ ʩʠʩʪʝʤ ʙʝʟ ʨʦʟʙʠʨʘʥʥʷ, ʘ 

ʪʘʢʦʞ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘʣʠʰʢʦʚʦʛʦ ʨʝʩʫʨʩʫ. ʊʝʭʥʽʯʥʝ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʘʢʦʞ ʻ ʦʜʥʠʤ ʟ ʚʠʜʽʚ ʪʝʭʥʽʯʥʠʭ ʜʽʡ, ʱʦ ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʧʽʜʪʨʠʤʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ʫ ʩʧʨʘʚʥʦʤʫ ʩʪʘʥʽ. 

ɺ ʫʤʦʚʘʭ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʧʝʨʝʜ ʪʝʭʥʽʯʥʠʤ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷʤ ʧʦʩʪʘʻ ʟʘʜʘʯʘ ʚʽʜʦʢʨʝʤʠʪʠ ʨʝʤʦʥʪʥʽ ʨʦʙʦʪʠ ʚʽʜ ʪʝʭʥʽʯʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʧʨʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʚʠʢʦʥʘʥʥʷ ʤʽʥʽʤʘʣʴʥʦ-

ʥʝʦʙʭʽʜʥʦʾ ʢʽʣʴʢʦʩʪʽ ʨʦʙʽʪ, ʜʦʩʪʘʪʥʽʭ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʦʨʤʘʣʴʥʦʾ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʂʊɿ ʥʘ ʧʝʚʥʠʡ ʧʝʨʽʦʜ. 

ɺ çʇʦʣʦʞʝʥʥʽ ʧʨʦ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʨʝʤʦʥʪ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫè ʧʽʜʢʨʝʩʣʝʥʦ, ʱʦ ʦʩʥʦʚʥʠʤ ʤʝʪʦʜʦʤ ʚʠʢʦʥʘʥʥʷ 

ʢʦʥʪʨʦʣʴʥʠʭ ʨʦʙʽʪ ʻ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʷʢʝ ʧʨʠʟʥʘʯʝʥʦ ʜʣʷ ʚʠʷʚʣʝʥʥʷ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʘʚʪʦʤʦʙʽʣʷ, ʡʦʛʦ ʘʛʨʝʛʘʪʽʚ ʽ ʚʫʟʣʽʚ ʙʝʟ ʨʦʟʙʠʨʘʥʥʷ ʪʘ ʻ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʝʣʝʤʝʥʪʦʤ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪʫ [3]. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʩʫʯʘʩʥʠʭ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʮʪʚʦʤ, ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʽ ʥʦʤʝʥʢʣʘʪʫʨʠ ʟʘʧʘʩʥʠʭ ʯʘʩʪʠʥ, ʢʨʽʤ ʟʥʘʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʥʘʜʽʡʥʦʩʪʽ, ʚʠʤʘʛʘʻ ʪʘʢʦʞ ʥʘʷʚʥʽʩʪʴ ʦʙôʻʢʪʠʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʪʝʭʥʽʯʥʦʛʦ 

ʩʪʘʥʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʷʢʠʡ ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʻʪʴʩʷ. 

ʊʘʢʽ ʜʘʥʽ ʤʦʞʫʪʴ ʙʫʪʠ ʦʪʨʠʤʘʥʽ ʪʽʣʴʢʠ ʤʝʪʦʜʘʤʠ ʪʝʭʥʽʯʥʦʛʦ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʩʪʘʥʮʽʡ ʪʝʭʥʽʯʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʾʭ ʘʚʪʦʤʘʪʠʟʦʚʘʥʝ ʟʙʠʨʘʥʥʷ ʪʘ 

ʧʦʧʦʚʥʝʥʥʷ. ɺ ʥʘʰ ʯʘʩ ʪʘʢʽ ʩʪʘʥʮʽʾ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ 

ʦʪʨʠʤʘʣʠ ʰʠʨʦʢʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ. 
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ɼʦʩʚʽʜ ʧʦʷʚʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʩʪʘʥʮʽʡ ʚ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʚʢʘʟʫʻ ʥʘ ʚʝʣʠʢʽ ʝʢʦʥʦʤʽʯʥʽ ʚʠʛʦʜʠ, ʷʢʽ ʦʙʫʤʦʚʣʝʥʽ 

ʟʥʠʞʝʥʥʷʤ ʚʠʪʨʘʪʠ ʥʘ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʨʝʤʦʥʪ, ʧʽʜʚʠʱʝʥʥʷʤ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʟʤʝʥʰʝʥʥʷʤ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʽ ʟʘʧʘʩʥʠʭ 

ʯʘʩʪʠʥ [7]. 

ʉʪʘʥʮʽʾ ʪʝʭʥʽʯʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʚʧʝʨʰʝ ʙʫʣʠ 

ʩʪʚʦʨʝʥʽ ʫ ʉʐɸ, ʘ ʧʦʪʽʤ ʦʪʨʠʤʘʣʠ ʰʠʨʦʢʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚ ʢʨʘʾʥʘʭ 

ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ. ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʚʠʛʫʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʝ ʢʦʥʪʨʦʣʴʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ, 

ʙ̔ ʣʴʰʽʩʪʴ ʷʢʦʛʦ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ï ʢʦʤʧʴʶʪʠʨʽʟʦʚʘʥʝ. ɼ̔ ʘʛʥʦʩʪʫʚʘʥʥʷ 

ʜʚʠʛʫʥʽʚ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʘʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʥʘ 

ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʨʝʤʦʥʪ ʦʨʽʻʥʪʦʚʥʦ ʥʘ 30% [7]. 

ʆʜʥʘʢ, ʥʘʡʙʽʣʴʰʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

ʤʦʞʣʠʚʦ ʜʦʩʷʛʪʠ ʧʨʠ ʦʜʥʦʯʘʩʥʽʡ ʨʦʟʨʦʙʮʽ ʦʙôʻʢʪʫ (ʂʊɿ ʯʠ ɼɺɿ) ʪʘ ʩʠʩʪʝʤʠ 

ʡʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. 

ɿ ʮʽʻʾ ʤʝʪʠ ʥʘ ʙʽʣʴʰʽʩʪʴ ʩʫʯʘʩʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʟʘʚʦʜʠ-ʚʠʨʦʙʥʠʢʠ 

ʚʩʪʘʥʦʚʣʶʶʪʴ ʙʦʨʪʦʚʽ ʩʠʩʪʝʤʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʷʢʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʘʪʯʠʢʽʚ 

ʩʣʽʜʢʫʶʪʴ ʟʘ ʩʧʨʘʚʥʽʩʪʶ ʜʚʠʛʫʥʘ ʪʘ ʡʦʛʦ ʦʢʨʝʤʠʭ ʩʠʩʪʝʤ. 

ʉʫʯʘʩʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʘʚʪʦʤʦʙʽʣʽʚ ʪʘ ʾʭ ʘʛʨʝʛʘʪʽʚ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʤʦʛ, ʚʠʤʘʛʘʶʪʴ ʨʦʟʨʦʙʢʠ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʤʝʪʦʜʽʚ 

ʦʙôʻʢʪʠʚʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʧʨʦʙʣʝʤʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʚʠʛʫʥʽʚ 

ʷʚʣʷʻʪʴʩʷ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʦʶ, ʪʘʢ ʷʢ ʮʝ ʩʘʤʠʡ ʩʢʣʘʜʥʠʡ ʽ ʜʦʨʦʛʠʡ ʘʛʨʝʛʘʪ, 

ʚʽʜ ʩʪʘʥʫ ʷʢʦʛʦ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʟʘʣʝʞʠʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. 

ʅʘ ʧʨʘʢʪʠʮʽ, ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʚʠʛʫʥʠ ʥʝ ʟʘʚʞʜʠ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʛʘʨʘʥʪʦʚʘʥʫ ʧʦʪʫʞʥʽʩʪʴ ʪʘ ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ. ɺʽʜʭʠʣʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʪʘ 

ʧʦʢʘʟʥʠʢʽʚ ʧʘʣʠʚʥʦʾ ʝʢʦʥʦʤʽʯʥʦʩʪʽ ʩʢʣʘʜʥʦ ʚʠʷʚʠʪʠ ʟʘ ʟʦʚʥʽʰʥʽʤʠ ʦʟʥʘʢʘʤʠ 

ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

ɺ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʷʢ ʧʨʠʨʦʜʥʘ, ʪʘʢ ʽ ʚʠʧʘʜʢʦʚʘ ʟʤʽʥʘ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʚʫʟʣʽʚ, ʘʛʨʝʛʘʪʽʚ ʽ ʩʠʩʪʝʤ ʜʚʠʛʫʥʘ (ʟʥʦʩ ʜʝʪʘʣʝʡ, ʚʫʟʣʽʚ, 

ʨʦʟʨʝʛʫʣʶʚʘʥʥʷ, ʧʦʣʦʤʢʠ ʽ ʪ.ʧ.), ʱʦ ʧʦʛʽʨʰʫʻ ʡʦʛʦ ʧʦʢʘʟʥʠʢʠ, ʟʥʠʞʫʻ ʨʝʩʫʨʩ 
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ʨʦʙʦʪʠ ʽ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʘʚʘʨʽʡʥʦʛʦ ʚʠʭʦʜʫ ʜʚʠʛʫʥʘ ʟ ʣʘʜʫ. ɼʣʷ ʧʽʜʪʨʠʤʢʠ 

ʩʧʨʘʚʥʦʛʦ ʩʪʘʥʫ ʜʚʠʛʫʥʘ ʽ ʧʨʦʜʦʚʞʝʥʥʷ ʡʦʛʦ ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ ʧʨʦʚʦʜʷʪʴʩʷ 

ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪ. 

ɿʘʭʦʜʠ ʟ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ (ʜʦʛʣʷʜʫ) ʪʘ ʨʝʤʦʥʪʫ ʜʚʠʛʫʥʘ 

ʤʦʞʫʪʴ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʘʙʦ ʚ ʧʣʘʥʦʚʦ-ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʦʤʫ ʧʦʨʷʜʢʫ 

(ʨʝʛʫʣʷʨʥʦ, ʯʝʨʝʟ ʧʝʚʥʠʡ ʧʝʨʽʦʜ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ʽ ʚ ʟʘʜʘʥʦʤʫ ʦʙʩʷʟʽ), ʘʙʦ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʬʘʢʪʠʯʥʦʛʦ ʩʪʘʥʫ. ʇʨʦʚʝʜʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ 

ʨʝʤʦʥʪʫ ʥʘ ʧʽʜʩʪʘʚʽ ʬʘʢʪʠʯʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʜʚʠʛʫʥʘ ʻ ʙʽʣʴʰ ʜʦʮʽʣʴʥʠʤ, 

ʪʘʢ ʷʢ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʟʤʝʥʰʫʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʚʠʧʘʜʢʦʚʠʭ ʧʨʦʩʪʦʾʚ ʽ 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʛʘʨʘʥʪʦʚʘʥʘ ʙʝʟʚʽʜʤʦʚʥʽʩʪʴ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ. ʇʨʠ ʮʴʦʤʫ, 

ʨʝʤʦʥʪʫ ʽ ʜʦʛʣʷʜʫ ʧʽʜʣʷʛʘʶʪʴ ʣʠʰʝ ʪʽ ʚʫʟʣʠ ʽ ʜʝʪʘʣʽ, ʷʢʽ ʜʽʡʩʥʦ ʮʴʦʛʦ 

ʧʦʪʨʝʙʫʶʪʴ, ʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʧʦʚʥʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʨʝʩʫʨʩ ʢʦʞʥʦʛʦ 

ʢʦʥʢʨʝʪʥʦʛʦ ʚʫʟʣʘ ʽ ʜʚʠʛʫʥʘ ʚ ʮʽʣʦʤʫ. 

ɺʠʟʥʘʯʝʥʥʷ ʬʘʢʪʠʯʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʜʚʠʛʫʥʘ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷʤ 

ʨʝʩʫʨʩʫ ʡʦʛʦ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʽʯʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ, ʮʝ - 

ʧʨʦʮʝʩ ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʟ ʧʝʚʥʦʶ ʪʦʯʥʽʩʪʶ. ɹʘʟʫʻʪʴʩʷ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʥʘ ʚʠʚʯʝʥʥʽ ʦʟʥʘʢ ʥʝʩʧʨʘʚʥʦʛʦ ʩʪʘʥʫ ʜʝʪʘʣʝʡ ʽ ʚʫʟʣʽʚ ʜʚʠʛʫʥʘ, 

ʘ ʪʘʢʦʞ ʥʘ ʨʦʟʨʦʙʮʽ ʤʝʪʦʜʽʚ ʽ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʜʘʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ 

ʾʭ ʩʪʘʥ. ʊʝʭʥʽʯʥʝ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʨʦʚʦʜʷʪʴ ʙʝʟ ʧʦʚʥʦʛʦ ʨʦʟʙʠʨʘʥʥʷ ʜʚʠʛʫʥʘ, 

ʘ ʥʘ ʧʽʜʩʪʘʚʽ ʨʝʟʫʣʴʪʘʪʫ ʦʮʽʥʢʠ ʡʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʚʝʜʝʪʴʩʷ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘʣʠʰʢʦʚʦʛʦ ʨʝʩʫʨʩʫ. 

ʋ ʪʝʭʥʽʯʥʽʡ ʜʽʘʛʥʦʩʪʠʮʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʦʥʷʪʪʷ ʧʨʷʤʦʛʦ 

(ʩʪʨʫʢʪʫʨʥʦʛʦ) ʽ ʥʝʧʨʷʤʦʛʦ (ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʟʘʣʝʞʥʦʛʦ ʚʽʜ ʩʪʨʫʢʪʫʨʥʦʛʦ) 

ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʧʘʨʘʤʝʪʨʘ [11]. ʇʨʷʤʠʡ (ʩʪʨʫʢʪʫʨʥʠʡ) ʧʘʨʘʤʝʪʨ - ʮʝ, ʷʢ 

ʧʨʘʚʠʣʦ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʜʝʪʘʣʽ ʘʙʦ ʚʫʟʣʘ ʜʚʠʛʫʥʘ (ʨʦʟʤʽʨ, 

ʬʦʨʤʘ, ʯʠʩʪʦʪʘ ʧʦʚʝʨʭʥʽ, ʩʧʦʣʫʯʝʥʥʷ ʜʝʪʘʣʝʡ ʽ ʪ. ʧ.). ɼ̔ ʘʛʥʦʩʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʨʦʙʦʪʦʟʜʘʪʥʦʩʪʽ ʽ ʧʦʰʫʢʫ ʜʝʬʝʢʪʽʚ ʷʢ 

ʜʚʠʛʫʥʘ ʚ ʮʽʣʦʤʫ, ʪʘʢ ʽ ʡʦʛʦ ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ. ʋ ʜʚʠʛʫʥʽ ʜʽʘʛʥʦʩʪʠʯʥʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʤʦʞʫʪʴ ʩʣʫʞʠʪʠ ʧʘʨʘʤʝʪʨʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʭʘʨʘʢʪʝʨ 

ʩʧʦʣʫʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʜʝʪʘʣʝʡ (ʟʘʟʦʨ ʤʽʞ ʮʠʣʽʥʜʨʦʤ ʽ ʧʦʨʰʥʝʤ, ʟʘʟʦʨ ʤʽʞ 
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ʰʠʡʢʘʤʠ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʘ ʽ ʧʽʜʰʠʧʥʠʢʘʤʠ - ʢʦʨʽʥʥʠʤʠ ʽ ʰʘʪʫʥʥʠʤʠ, ʟʥʦʩ 

ʥʘʧʨʘʚʣʷʶʯʠʭ ʚʪʫʣʦʢ ʢʣʘʧʘʥʘ ʽ ʪ. ʧ.), ʘ ʪʘʢʦʞ, ʧʘʨʘʤʝʪʨʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʨʦʙʦʪʫ ʜʚʠʛʫʥʘ (ʧʦʪʫʞʥʽʩʪʴ, ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ, ʪʠʩʢ, ʪʝʤʧʝʨʘʪʫʨʘ ʜʝʪʘʣʝʡ ʽ 

ʛʘʟʽʚ, ʨʽʚʝʥʴ ʰʫʤʫ ʽ ʚʽʙʨʘʮʽʾ, ʩʢʣʘʜ ʪʘ ʢʦʣʽʨ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʽ ʪ. ʧ.). 

ʊʝʭʥʽʯʥʝ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʚʠʛʫʥʽʚ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʷʢ ʚ ʧʨʦʮʝʩʽ 

ʡʦʛʦ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʨʠ ʥʦʨʤʘʣʴʥʽʡ ʨʦʙʦʪʽ (ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʪʝʭʥʽʯʥʝ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ), ʪʘʢ ʽ ʧʨʠ ʚʽʜʨʠʚʽ ʚʽʜ ʚʠʢʦʥʘʥʥʷ ʢʦʨʠʩʥʦʾ ʨʦʙʦʪʠ (ʪʝʩʪʦʚʝ 

ʪʝʭʥʽʯʥʝ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ). ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʚʩʽ ʦʧʝʨʘʮʽʾ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

ʧʨʦʚʦʜʷʪʴ ʙʝʟʧʝʨʝʨʚʥʦ ʘʙʦ ʟ ʙʫʜʴ-ʷʢʦʶ ʧʝʨʽʦʜʠʯʥʽʩʪʶ, ʜʚʠʛʫʥ ʦʙʣʘʜʥʘʥʦ 

ʚʙʫʜʦʚʘʥʠʤʠ ʟʘʩʦʙʘʤʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ (ʜʘʪʯʠʢʘʤʠ), ʘ ʘʧʘʨʘʪʫʨʘ ʜʣʷ ʧʨʠʡʦʤʫ 

ʽ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʨʦʟʤʽʱʝʥʘ ʥʘ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʟʘʩʦʙʽ, ʥʘ 

ʷʢʦʤʫ ʚʩʪʘʥʦʚʣʝʥʠʡ ʜʘʥʠʡ ʜʚʠʛʫʥ. ʇʨʠ ʮʴʦʤʫ ʩʠʩʪʝʤʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʤʦʞʝ 

ʙʫʪʠ ʧʦʚʥʽʩʪʶ ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ (ʥʘʧʨʠʢʣʘʜ ï ʙʦʨʪʦʚʘ ʜʽʘʛʥʦʩʪʠʯʥʘ ʩʠʩʪʝʤʘ).  

ʋ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʽʟ ʟʘʜʘʥʦʶ 

ʧʝʨʽʦʜʠʯʥʽʩʪʶ (ʟʘ ʯʘʩʦʤ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ, ʯʠ ʧʦ ʧʨʦʙʽʛʫ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʟʘʩʦʙʫ) ʘʙʦ ʟʘ ʧʦʪʨʝʙʦʶ ʥʘ ʩʧʝʮʽʘʣʴʥʠʭ ʩʪʝʥʜʘʭ. ʉʪʝʥʜ ʦʙʣʘʜʥʘʥʠʡ 

ʚʠʤʽʨʶʚʘʣʴʥʦʶ ʘʧʘʨʘʪʫʨʦʶ ʪʘ ʘʧʘʨʘʪʫʨʦʶ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ ʽ ʤʘʻ 

ʢʦʤʧʣʝʢʩ ʟʘʩʦʙʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʱʦ ʧʨʠʻʜʥʫʶʪʴʩʷ ʜʦ ʜʚʠʛʫʥʘ. ʅʘ ʜʚʠʛʫʥʽ 

ʜʣʷ ʮʽʻʾ ʤʝʪʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʝʨʝʜʙʘʯʝʥʽ ʧʨʠʩʪʨʦʾ ʩʧʦʣʫʯʝʥʥʷ (ʨʦʟ'ʻʤʠ, 

ʰʪʫʮʝʨʠ, ʧʝʨʝʭʽʜʥʠʢʠ ʪʘ ʽʥ.). ɯʥʦʜʽ ʜʚʠʛʫʥ ʤʘʻ ʧʝʚʥʫ ʢʽʣʴʢʽʩʪʴ ʚʙʫʜʦʚʘʥʠʭ 

ʟʘʩʦʙʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ (ʜʘʪʯʠʢʠ ʪʠʩʢʫ, ʪʝʤʧʝʨʘʪʫʨʠ, ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʪʘ 

ʽʥʰ.), ʷʢʽ ʪʘʢʦʞ ʤʦʞʫʪʴ ʙʫʪʠ ʧʽʜʢʣʶʯʝʥʠʤʠ ʜʦ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʘʧʘʨʘʪʫʨʠ 

ʩʪʝʥʜʫ. 

ʇʨʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʽ ʜʚʠʛʫʥʽʚ ʥʘ ʩʪʝʥʜʘʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʝʪʦʜʠ, ʱʦ 

ʜʦʟʚʦʣʷʶʪʴ ʦʮʽʥʶʚʘʪʠ ʷʢ ʟʘʛʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʜʚʠʛʫʥʘ (ʪʘʢ ʟʚʘʥʝ 

ʧʦʚʝʨʭʥʝʚʝ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ), ʪʘʢ ʽ ʤʝʪʦʜʠ ʧʦʝʣʝʤʝʥʪʥʦʛʦ (ʣʦʢʘʣʴʥʦʛʦ) 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ (ʧʦʛʣʠʙʣʝʥʝ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ).  

ʊʝʭʥʽʯʥʝ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʚʠʛʫʥʘ ʚ ʮʽʣʦʤʫ (ʧʦʚʝʨʭʥʝʚʝ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ) 

ʧʦʣʷʛʘʻ ʚ ʦʮʽʥʮʽ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʟʘ ʽʥʬʦʨʤʘʮʽʻʶ: çʩʧʨʘʚʥʠʡè ʘʙʦ 

çʥʝʩʧʨʘʚʥʠʡè, ʨʦʙʦʪʦʟʜʘʪʥʠʡ ʯʠ ʥʽ. ʇʨʠ ʮʴʦʤʫ ʚ ʧʨʘʢʪʠʮʽ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 
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ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʚʠʛʫʥʽʚ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʦʮʽʥʶʶʪʴ ʟʘ ʪʘʢʠʤʠ ʚʠʭʽʜʥʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ, ʷʢ ʤʘʢʩʠʤʘʣʴʥʘ ʝʬʝʢʪʠʚʥʘ ʧʦʪʫʞʥʽʩʪʴ ʜʚʠʛʫʥʘ, ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ, 

ʩʢʣʘʜ ʽ ʪʝʤʧʝʨʘʪʫʨʘ ʚʠʧʫʩʢʥʠʭ ʛʘʟʽʚ, ʚʠʪʨʘʪʘ ʤʦʪʦʨʥʦʾ ʦʣʠʚʠ ʥʘ ʯʘʜ ʪʦʱʦ. 

ʇʦʛʣʠʙʣʝʥʝ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷʧʨʠʟʥʘʯʝʥʝ ʜʣʷ ʧʦʰʫʢʫ ʧʨʠʯʠʥ ʪʘ ʤʽʩʮʷ 

ʚʠʥʠʢʥʝʥʥʷ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʪʘ ʚʽʜʤʦʚ. ʇʝʨʝʣʽʢ ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʤʝʪʦʜʽʚ, 

ʟʘʩʦʙʽʚ ʪʘ ʚʠʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʻ ʟʥʘʯʥʦ ʙʽʣʴʰʠʤ ʥʽʞ ʧʨʠ ʧʦʚʝʨʭʥʝʚʦʤʫ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʽ. 

ʇʨʘʢʪʠʢʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ 

ʟʥʠʞʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʝʢʦʥʦʤʽʯʥʦʩʪʽ ʜʠʟʝʣʽʚ, ʷʢ ʧʨʘʚʠʣʦ, ʦʙʫʤʦʚʣʝʥʦ 

ʧʦʨʫʰʝʥʥʷʤʠ ʚ ʨʦʙʦʪʽ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ ʽ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ 

[4 - 9, 15, 16, 21, 22, 23]. ʅʘʧʨʠʢʣʘʜ, ʥʝʚʽʨʥʦ ʚʩʪʘʥʦʚʣʝʥʠʡ ʢʫʪ ʚʠʧʝʨʝʜʞʝʥʥʷ 

ʚʧʦʨʩʢʫʚʘʥʥʷ ʪʘ ʟʙʽʣʴʰʝʥʘ ʮʠʢʣʦʚʘ ʧʦʜʘʯʘ ʧʘʣʠʚʘ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʧʨʠʩʢʦʨʝʥʥʷ ʟʥʦʩʫ ʜʝʪʘʣʝʡ ʮʠʣʽʥʜʨʦ-ʧʦʨʰʥʝʚʦʾ ʛʨʫʧʠ. ʇʦʨʫʰʝʥʥʷ ʟʘʟʦʨʽʚ ʪʘ 

ʨʝʛʫʣʶʚʘʥʴ ʜʝʪʘʣʝʡ ʮʠʣʽʥʜʨʦ-ʧʦʨʰʥʝʚʦʾ ʛʨʫʧʠ, ʢʨʠʚʦʰʠʧʥʦ-ʰʘʪʫʥʥʦʛʦ ʪʘ 

ʛʘʟʦʨʦʟʧʦʜʽʣʴʥʦʛʦ ʤʝʭʘʥʽʟʤʽʚ, ʘ ʪʘʢʦʞ ʽʥʰʠʭ ʤʝʭʘʥʽʟʤʽʚ ʽ ʩʠʩʪʝʤ ʜʠʟʝʣʷ, 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʘʚʯʘʩʥʠʭ ʘʚʘʨʽʡʥʠʭ ʧʦʣʦʤʦʢ, ʷʢʽ ʚʠʤʘʛʘʶʪʴ ʟʥʘʯʥʠʭ ʟʘʪʨʘʪ ʥʘ 

ʚʽʜʥʦʚʣʝʥʥʷ. 

ʆʜʥʦʯʘʩʥʦ ʟ ʧʝʨʝʚʽʨʢʦʶ ʝʥʝʨʛʝʪʠʯʥʠʭ ʪʘ ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʟʘʛʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʜʠʟʝʣʷ, ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʠʪʠ 

ʤʝʪʦʜʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʡʦʛʦ ʦʢʨʝʤʠʭ ʩʠʩʪʝʤ ʽ ʚʫʟʣʽʚ ʧʦ ʨʽʟʥʦʤʘʥʽʪʥʠʤ 

ʧʘʨʘʤʝʪʨʘʤ. ʅʝʦʙʭʽʜʥʦ ʪʘʢʦʞ ʚʠʟʥʘʯʠʪʠ ʧʝʨʝʣʽʢ ʧʝʨʝʚʽʨʦʢ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ 

ʚʠʢʦʥʫʚʘʪʠ ʢʦʥʪʨʦʣʴ ʨʦʙʦʪʦʟʜʘʪʥʦʩʪʽ ʪʘ ʧʦʰʫʢ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʚ ʜʠʟʝʣʽ ʧʨʠ 

ʤʽʥʽʤʘʣʴʥʠʭ ʟʘʪʨʘʪʘʭ. ʎʽ ʧʠʪʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʫʚʘʪʠ ʥʘ ʦʩʥʦʚʽ ʧʦʣʦʞʝʥʴ 

ʪʝʦʨʽʾ ʪʝʭʥʽʯʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. 

 

1.2 ʄʝʪʦʜʠ, ʩʧʦʩʦʙʠ ʪʘ ʟʘʩʦʙʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʝʢʩʧʣʫʘʪʘʮʽʾ ʂʊɿ ʫ ʟʥʘʯʥʽʡ ʤʽʨʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʝʭʥʽʯʥʠʤ 

ʩʪʘʥʦʤ ʾʭ ʜʚʠʛʫʥʽʚ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʘʥʥʷ, ʜʣʷ ʘʢʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʷʢʠʡ 

ʥʝʦʙʭʽʜʥʘ ʦʙ'ʻʢʪʠʚʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʥʴʦʛʦ, ʱʦ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʪʝʭʥʽʯʥʠʤ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷʤ ʥʘ ʙʘʟʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ. 
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ʊʝʭʥʽʯʥʠʡ ʩʪʘʥ ɼɺɿ ʤʦʞʝ ʙʫʪʠ ʦʧʠʩʘʪʠʡ ʧʝʚʥʠʤ ʢʦʤʧʣʝʢʩʦʤ ʚʠʭʽʜʥʠʭ 

ʪʘ ʩʪʨʫʢʪʫʨʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʝʪʘʣʝʡ, ʚʫʟʣʽʚ ʪʘ ʩʠʩʪʝʤ, ʚ ʢʦʥʢʨʝʪʥʠʭ ʯʠʩʣʦʚʠʭ 

ʟʥʘʯʝʥʥʷʭ [6, 7, 8, 22, 24 - 27]. ʄʝʪʦʜʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʙʘʟʫʶʪʴʩʷ ʥʘ 

ʚʠʤʽʨʶʚʘʥʥʽ ʪʘ ʘʥʘʣʽʟʽ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʟʤʽʥʠ ʷʢʠʭ ʚ ʥʘʡʙʽʣʴʰʽʡ ʤʽʨʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʪʘʥ ʜʚʠʛʫʥʘ. ɺʠʟʥʘʯʝʥʥʷ ʧʝʨʝʣʽʢʫ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ 

ʜʦʟʚʦʣʷʶʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʢʦʤʧʣʝʢʩʥʝ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʚʠʛʫʥʽʚ, ʪʘ ʚʠʚʯʝʥʥʷ ʾʭ 

ʚʟʘʻʤʦʟʚôʷʟʢʫ ʟ ʪʝʭʥʽʯʥʠʤ ʩʪʘʥʦʤ ʚʫʟʣʽʚ ʽ ʩʠʩʪʝʤ ʜʚʠʛʫʥʘ, ʘ ʪʘʢʦʞ ʨʦʟʨʦʙʢʘ 

ʩʧʦʩʦʙʽʚ ʪʘ ʟʘʩʦʙʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʩʢʣʘʜʘʶʪʴ ʦʜʥʫ ʟ ʦʩʥʦʚʥʠʭ ʟʘʜʘʯ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʚʠʛʫʥʽʚ. 

ʆʩʥʦʚʠ ʪʝʭʥʽʯʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ɼɺɿ ʙʫʣʠ ʟʘʢʣʘʜʝʥʽ ʱʝ ʟʘ 

ʨʘʜʷʥʩʴʢʠʭ ʯʘʩʽʚ ʨʦʙʦʪʘʤʠ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʱʦ ʧʨʦʚʘʜʠʣʠʩʷ ʫ ʪʘʢʠʭ 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʫʩʪʘʥʦʚʘʭ ʷʢ: ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʠʡ ʽ 

ʘʚʪʦʤʦʪʦʨʥʠʡ ʽʥʩʪʠʪʫʪ (ʅɸʄʀ), ɼʝʨʞʘʚʥʠʡ ʩʦʶʟʥʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ 

ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʨʝʤʦʥʪʫ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʨʘʢʪʦʨʽʚ ʽ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʰʠʥ (ɻʆʉʅʀʊʀ), ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ (ʅʀʀɸʊ), ʚʩʝʩʦʶʟʥʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ 

ʽʥʩʪʠʪʫʪ ʧʦ ʥʦʨʤʘʣʽʟʘʮʽʾ ʚ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ (ɺʅʀʀʅʄɸʐ), ʄʦʩʢʦʚʩʴʢʝ 

ʚʠʱʝ ʪʝʭʥʽʯʥʝ ʫʯʠʣʠʱʝ ʽʤ. ʄ. ɽ. ɹʘʫʤʘʥʘ (ʄɺʊʋ ʠʤ. ʅ. ʕ. ɹʘʫʤʘʥʘ), 

ʄʦʩʢʦʚʩʴʢʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʽʥʩʪʠʪʫʪ (ʄɸɼʀ), ʍʘʨʢʽʚʩʴʢʠʡ 

ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ (ʍʅɸɼʋ), ʅʘʮʽʦʥʘʣʴʥʠʡ 

ʪʨʘʥʩʧʦʨʪʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ (ʅʊʋ), ɼʝʨʞʘʚʥʠʡ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʡ ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʠʡ ʽ ʧʨʦʝʢʪʥʠʡ ʽʥʩʪʠʪʫʪ (ɼʇ çɼʝʨʞʘʚʪʦʪʨʘʥʩʅɼɯʧʨʦʝʢʪè) ʪʘ ʽʥʰʽ 

ʦʨʛʘʥʽʟʘʮʽʾ. ʈʦʟʨʦʙʢʦʶ ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʚʠʛʫʥʽʚ ʪʘʢʦʞ ʟʘʡʤʘʣʠʩʴ ʽ 

ʚʠʨʦʙʥʠʢʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʾʭ ʜʚʠʛʫʥʽʚ (ʄɸɿ, ʂʨʘɿ, ɻɸɿ, ʂʘʤɸɿ, 

ʍʊɿ, ʄʊɿ, ʃɸɿ, ʗʄɿ, ʄʄɿ, ɿʄɿ, ʍʘʨʢʽʚʩʴʢʠʡ ʤʦʪʦʨʦʙʫʜʽʚʥʠʡ ʟʘʚʦʜ çʉʝʨʧ 

ʽ ʤʦʣʦʪè ʪʘ ʽʥʰ.).  

ʈʦʟʨʦʙʢʘʤʠ ʪʝʦʨʝʪʠʯʥʠʭ ʟʘʩʘʜ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ɼɺɿ ʪʘ ʾʭ 

ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʡʤʘʣʠʩʷ ʪʘʢʽ ʥʘʫʢʦʚʮʽ, ʷʢ ʗ.ɯ. ʅʝʩʚʽʪʩʴʢʠʡ, 

ʅ.ʗ. ɻʦʚʦʨʫʱʝʥʢʦ, ʅ.ʉ. ɾʜʘʥʦʚʩʴʢʠʡ, ʖ.ʌ. ɻʫʪʘʨʝʚʠʯ, ɺ.ɭ. ʂʘʥʘʨʯʫʢ, 

ʆ.ɼ. ʂʣʠʤʧʫʰ, ɹ.ɺ.ʃʝʚʠʥʩʦʥ, ɺ.ɸ. ʈʫʙʮʦʚ ʪʘ ʽʥʰʽ. 
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ɺ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʪʘ ʨʦʟʨʦʙʢʘʭ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʨʷʜ ʤʝʪʦʜʠʢ, 

ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʥʘʪʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ɼɺɿ ʙʝʟ ʨʦʟʙʠʨʘʥʥʷ [4 - 10, 15, 16, 

21, 22, 28, 29]. ɹʘʛʘʪʦ ʟ ʥʠʭ ʨʝʘʣʽʟʦʚʘʥʦ ʫ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʠʣʘʜʘʭ, ʱʦ ʜʦʩʽ 

ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʧʨʘʢʪʠʮʽ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʘ ʨʝʤʦʥʪʫ ʜʚʠʛʫʥʽʚ. 

ʈʷʜ ʘʚʪʦʨʽʚ ʧʨʠʩʚʷʯʫʶʪʴ ʩʚʦʾ ʨʦʙʦʪʠ ʦʢʨʝʤʠʤ ʤʝʪʦʜʘʤ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

ʜʠʟʝʣʽʚ [5, 7, 15, 27, 30, 31], ʾʭ ʩʠʩʪʝʤ ʞʠʚʣʝʥʥʷ [10, 21, 24, 30]. ʇʦʨʽʚʥʷʥʦ 

ʙʘʛʘʪʦ ʨʦʙʽʪ ʱʦʜʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʠʟʝʣʽʚ ʪʘ ʾʭ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ ʚʠʢʦʥʘʥʦ 

ʟʘ ʢʦʨʜʦʥʦʤ [21, 32]. 

ɸʣʝ, ʜʫʞʝ ʯʘʩʪʦ ʧʨʦʧʦʥʫʶʪʴʩʷ ʟʘʩʪʘʨʽʣʠ ʤʝʪʦʜʠ, ʩʧʦʩʦʙʠ ʪʘ ʟʘʩʦʙʠ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʷʢʽ ʥʝʜʦʩʪʘʪʥʴʦ ʝʬʝʢʪʠʚʥʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʨʝʘʣʴʥʠʡ 

ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʦʙôʻʢʪʘ, ʪʘ ʜʫʙʣʶʶʪʴ ʦʜʠʥ ʦʜʥʦʛʦ. 

ʅʘʧʨʠʢʣʘʜ, ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ɼɺɿ ʻ ʪʠʩʢ ʤʦʪʦʨʥʦʾ ʦʣʠʚʠ, ʷʢʠʡ ʜʦʨʝʯʠ, ʚ ʷʢʦʩʪʽ ʽʥʜʠʢʘʪʦʨʥʦʛʦ 

ʧʦʢʘʟʥʠʢʘ ʚʥʝʩʝʥʦ ʜʦ ʙʦʨʪʦʚʦʾ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʘʚʪʦʤʦʙʽʣʷ, ʪʘ ʜʦʟʚʦʣʷʻ 

ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʦʮʽʥʶʚʘʪʠ ʩʪʘʥ ʧʽʜʰʠʧʥʠʢʽʚ ʢʦʣʽʥʯʘʩʪʦʛʦ ʪʘ 

ʛʘʟʦʨʦʟʧʦʜʽʣʴʥʦʛʦ ʚʘʣʽʚ, ʘ ʪʘʢʦʞ ʩʘʤʦʾ ʩʠʩʪʝʤʠ ʟʤʘʱʫʚʘʥʥʷ ʽ ʽʾ ʤʦʪʦʨʥʦʾ 

ʦʣʠʚʠ. ɸʣʝ, ʟʘʣʝʞʥʽʩʪʴ ʪʠʩʢʫ ʤʦʪʦʨʥʦʾ ʦʣʠʚʠ ʚʽʜ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʬʘʢʪʦʨʽʚ 

(ʚʝʣʠʯʠʥʘ ʟʘʟʦʨʽʚ ʚ ʧʽʜʰʠʧʥʠʢʘʭ, ʪʝʤʧʝʨʘʪʫʨʘ ʪʘ ʚôʷʟʢʽʩʪʴ ʤʦʪʦʨʥʦʾ ʦʣʠʚʠ, 

ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʦʣʠʚʥʦʛʦ ʥʘʩʦʩʫ, ʢʣʘʧʘʥʽʚ ʪʘ ʬʽʣʴʪʨʽʚ) ʥʝ ʟʘʚʞʜʠ ʜʦʟʚʦʣʷʻ 

ʦʜʥʦʟʥʘʯʥʦ ʚʠʟʥʘʯʠʪʠ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʜʚʠʛʫʥʘ [10, 16]. 

ʋ ʧʨʘʢʪʠʮʽ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʪʘʥʫ ʮʠʣʽʥʜʨʦ-ʧʦʨʰʥʝʚʦʾ 

ʛʨʫʧʠ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʦʢʘʟʥʠʢ ʚʠʪʨʘʪʠ ʤʦʪʦʨʥʦʾ ʦʣʠʚʠ [10, 33, 

34]. ʊʘʢʠʡ ʧʦʢʘʟʥʠʢ ʣʝʛʢʦ ʢʦʥʪʨʦʣʶʻʪʴʩʷ, ʘʣʝ ʤʘʻ ʩʫʪʪʻʚʽ ʥʝʜʦʣʽʢʠ. ɺʠʪʨʘʪʘ 

ʦʣʠʚʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʝʧʣʦʚʦʛʦ, ʰʚʠʜʢʽʩʥʦʛʦ ʪʘ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦʛʦ ʨʝʞʠʤʽʚ 

ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ, ʩʪʘʥʫ ʩʘʣʴʥʠʢʽʚ ʪʘ ʫʱʽʣʴʥʶʶʯʠʭ ʧʨʦʢʣʘʜʦʢ, ʨʽʚʥʷ ʦʣʠʚʠ ʫ 

ʢʘʨʪʝʨʽ, ʽʾ ʛʫʩʪʠʥʠ ʪʘ ʚôʷʟʢʦʩʪʽ. ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʠʪʨʘʪʘ 

ʦʣʠʚʠ ʤʦʞʝ ʟʤʽʥʠʪʠʩʷ ʫ ʜʝʢʽʣʴʢʘ ʨʘʟʽʚ [15] ʚʽʜ ʧʦʣʦʞʝʥʥʷ ʟʘʤʢʽʚ ʧʦʨʰʥʝʚʠʭ 

ʢʽʣʝʮʴ, ʩʪʫʧʝʥʷ ʟʘʢʦʢʩʦʚʘʥʦʩʪʽ ʧʦʨʰʥʝʚʠʭ ʢʽʣʝʮʴ, ʘ ʪʘʢʦʞ ʜʝʬʝʢʪʽʚ 

ʫʱʽʣʴʥʝʥʴ ʚ ʤʝʭʘʥʽʟʤʽ ʛʘʟʦʨʦʩʧʦʜʽʣʫ. 
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ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʧʣʠʚʘʶʪʴ ʥʘ ʚʠʪʨʘʪʫ ʦʣʠʚʠ, ʚʢʘʟʫʶʪʴ ʥʘ 

ʥʝʦʜʥʦʟʥʘʯʥʽʩʪʴ ʮʴʦʛʦ ʧʘʨʘʤʝʪʨʫ, ʘ ʟʥʘʯʥʠʡ ʨʦʟʙʽʛ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʜʦʩʷʛʘʻ 20 ï 

25% [16], ʪʘ ʧʦʨʽʚʥʷʥʦ ʥʠʟʴʢʘ ʯʫʪʣʠʚʽʩʪʴ ʟʥʘʯʥʦ ʟʥʠʞʫʻ ʧʝʨʝʚʘʛʠ ʮʴʦʛʦ ʤʝʪʦʜʫ. 

ɯʥʰʠʡ ʜʫʞʝ ʨʦʟʧʦʚʩʶʜʞʝʥʠʡ ʧʘʨʘʤʝʪʨ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʩʪʘʥʫ 

ʮʠʣʽʥʜʨʦ-ʧʦʨʰʥʝʚʦʾ ʛʨʫʧʠ (ʎʇɻ) ï ʪʠʩʢ ʢʽʥʮʷ ʩʪʠʩʥʝʥʥʷ. ɺʽʥ ʚʠʤʽʨʶʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʦʤʧʨʝʩʦʤʝʪʨʘ, ʷʢʠʡ ʚ ʜʠʟʝʣʽ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʟʘʤʽʩʪʴ ʬʦʨʩʫʥʢʠ 

ʘʙʦ ʩʚʽʯʢʠ ʥʘʢʘʣʶʚʘʥʥʷ. ɺʠʤʽʨʶʚʘʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʥʝʧʨʦʛʨʽʪʦʤʫ ʜʚʠʛʫʥʽ, 

ʰʣʷʭʦʤ ʧʨʦʢʨʫʯʫʚʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʘ ʩʪʘʨʪʝʨʦʤ ʘʙʦ ʥʘ ʤʽʥʽʤʘʣʴʥʠʭ 

ʦʙʝʨʪʘʭ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ ʧʨʠ ʨʦʙʦʪʽ ʜʚʠʛʫʥʘ ʥʘ ʮʠʣʽʥʜʨʘʭ ʚ ʷʢʠʭ ʥʝ 

ʚʠʢʦʥʫʻʪʴʩʷ ʚʠʤʽʨʶʚʘʥʥʷ [10, 15, 16]. 

ʊʠʩʢ ʢʽʥʮʷ ʩʪʠʩʥʝʥʥʷ, ʧʦ ʤʽʨʽ ʟʥʦʰʫʚʘʥʥʷ ʎʇɻ, ʟʤʝʥʰʫʻʪʴʩʷ ʥʝʟʥʘʯʥʦ, 

ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʟʥʦʩʽ ʣʠʰʝ ʥʘ 10 ï 20 % [15, 16]. ʊʦʤʫ ʣʠʰʝ ʧʨʠʩʢʽʧʣʠʚʝ 

ʚʠʤʽʨʶʚʘʥʥʷ ʜʘʻ ʟʤʦʛʫ ʚʠʟʥʘʯʠʪʠ ʟʤʝʥʰʝʥʥʷ ʪʠʩʢʫ ʢʽʥʮʷ ʩʪʠʩʥʝʥʥʷ, ʘ ʟ ʥʠʤ 

ʽ ʟʥʦʩ ʎʇɻ ʘʙʦ ʽʥʰʽ ʥʝʩʧʨʘʚʥʦʩʪʽ. ʊʠʩʢ ʩʪʠʩʥʝʥʥʷ ʟʘʣʝʞʠʪʴ ʪʘʢʦʞ ʚʽʜ 

ʚôʟʢʦʩʪʽ ʤʦʪʦʨʥʦʾ ʦʣʠʚʠ, ʪʝʤʧʝʨʘʪʫʨʠ ʜʚʠʛʫʥʘ ʪʘ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʚʘʣʘ 

ʜʚʠʛʫʥʘ. ɿʽ ʟʤʽʥʦʶ ʚôʟʢʦʩʪʽ ʦʣʠʚʠ, ʪʝʤʧʝʨʘʪʫʨʠ ʜʚʠʛʫʥʘ ʪʘ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ 

ï ʪʠʩʢ ʩʪʠʩʥʝʥʥʷ ʟʤʽʥʶʻʪʴʩʷ. ʂʨʽʤ ʪʦʛʦ ʧʨʠ ʟʥʘʯʥʠʭ ʧʦʨʫʰʝʥʥʷʭ 

ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʚ ʢʣʘʧʘʥʘʭ ʘʙʦ ʮʠʣʽʥʜʨʘʭ ʪʠʩʢ ʟʥʠʞʫʻʪʴʩʷ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ 

ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ. ɺʽʜʥʦʩʥʦ ʚʝʣʠʢʘ ʪʨʫʜʦʻʤʥʽʩʪʴ, ʱʦ ʦʙʫʤʦʚʣʝʥʘ 

ʥʝʦʙʭʽʜʥʽʩʪʶ ʯʘʩʪʢʦʚʦʛʦ ʨʦʟʙʠʨʘʥʥʷ, ʪʘ ʥʝʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ 

ʢʦʥʢʨʝʪʥʦʾ ʧʨʠʯʠʥʠ ʟʥʠʞʝʥʥʷ ʢʦʤʧʨʝʩʽʾ ʻ ʥʝʜʦʣʽʢʘʤʠ ʮʴʦʛʦ ʤʝʪʦʜʫ. 

ɼʝʢʽʣʴʢʘ ʙʽʣʴʰʦʾ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʜʽʘʛʥʦʟʫ ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʚʠʟʥʘʯʘʷ ʩʪʘʥ 

ʎʇɻ, ʱʽʣʴʥʦʩʪʽ ʢʣʘʧʘʥʽʚ ʤʝʭʘʥʽʟʤʫ ʛʘʟʦʨʦʟʧʦʜʽʣʫ ʪʘ ʧʨʦʢʣʘʜʢʠ ʛʦʣʦʚʢʠ 

ʙʣʦʢʫ ʰʣʷʭʦʤ ʚʠʤʽʨʶʚʘʥʥʷ ʚʝʣʠʯʠʥʠ ʫʪʽʢʘʥʥʷ ʩʪʠʩʥʝʥʦʛʦ ʧʦʚʽʪʨʷ, ʱʦ 

ʚʚʦʜʠʪʴʩʷ ʜʦ ʮʠʣʽʥʜʨʽʚ ʧʨʠ ʟʘʢʨʠʪʠʭ ʢʣʘʧʘʥʘʭ [15, 25]. ʋ ʮʴʦʛʦ ʤʝʪʦʜʫ 

ʚʽʜʩʫʪʥʷ ʙʽʣʴʰʽʩʪʴ ʥʝʜʦʣʽʢʽʚ ʧʦʧʝʨʝʜʥʴʦʛʦ. ɺʽʥ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ 

ʢʦʥʢʨʝʪʥʝ ʤʽʩʮʝ ʥʝʩʧʨʘʚʥʦʩʪʽ, ʦʜʥʘʢ ʧʦʪʨʝʙʫʻ ʯʘʩʪʢʦʚʦʛʦ ʨʦʟʙʠʨʘʥʥʷ 

ʜʚʠʛʫʥʘ ʪʘ ʧʦʯʝʨʛʦʚʦʾ ʧʝʨʝʚʽʨʢʠ ʚʩʽʭ ʮʠʣʽʥʜʨʽʚ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʡʦʛʦ ʟʥʘʯʥʫ 

ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ. ʅʘ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʟʥʘʯʥʦ ʚʧʣʠʚʘʻ ʪʝʤʧʝʨʘʪʫʨʘ 

ʜʚʠʛʫʥʘ, ʚôʷʟʢʽʩʪʴ ʤʦʪʦʨʥʦʾ ʦʣʠʚʠ, ʘ ʪʘʢʦʞ ʧʦʣʦʞʝʥʥʷ ʧʦʨʰʥʝʚʠʭ ʢʽʣʝʮʴ ʧʦ 
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ʚʠʩʦʪʽ ʢʘʥʘʚʢʠ. ʇʝʨʝʣʽʯʝʥʽ ʥʝʜʦʣʽʢʠ ʦʙʤʝʞʫʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʛʦ ʤʝʪʦʜʫ 

ʥʘ ʧʨʘʢʪʠʮʽ. 

ʊʘʢʦʞ ʢʦʥʪʨʦʣʶʚʘʪʠ ʩʪʘʥ ʎʇɻ ʤʦʞʣʠʚʦ ʟʘ ʚʠʟʥʘʯʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ 

ʛʘʟʽʚ, ʱʦ ʧʨʦʥʠʢʘʶʪʴ ʜʦ ʢʘʨʪʝʨʫ (ʢʘʨʪʝʨʥʠʭ ʛʘʟʽʚ) [16, 25]. ʎʷ ʧʝʨʝʚʽʨʢʘ 

ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʘʟʦʚʠʭ ʣʽʯʠʣʴʥʠʢʽʚ ʪʘ ʨʦʪʘʤʝʪʨʽʚ. ʂʽʣʴʢʽʩʪʴ ʛʘʟʽʚ, 

ʱʦ ʧʨʦʨʠʚʘʶʪʴʩʷ ʜʦ ʢʘʨʪʝʨʫ, ʟʤʽʥʶʻʪʴʩʷ ʚ ʰʠʨʦʢʠʭ ʤʝʞʘʭ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ, ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʦʥʢʨʝʪʥʦʛʦ ʜʚʠʛʫʥʘ ʪʘ ʥʝ ʜʦʟʚʦʣʷʻ 

ʦʮʽʥʶʚʘʪʠ ʩʪʘʥ ʦʢʨʝʤʠʭ ʮʠʣʽʥʜʨʽʚ [16]. ɼʣʷ ʦʜʥʦʪʠʧʥʠʭ ʜʠʟʝʣʽʚ ʢʽʣʴʢʽʩʪʴ 

ʢʘʨʪʝʨʥʠʭ ʛʘʟʽʚ ʚʨʝʞʠʤʘʭ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ ʤʦʞʝ ʢʦʣʠʚʘʪʠʩʷ ʫ ʰʠʨʦʢʠʭ ʤʝʞʘʭ 

ʚʽʜ 4 ʜʦ 25 ʣʽʪʨʽʚ ʥʘ ʭʚʠʣʠʥʫ. ɸʣʝ ʧʨʠ ʧʝʨʝʚʽʨʮʽ ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʨʦʟʙʽʛ 

ʜʘʥʠʭ ʟʤʝʥʰʫʻʪʴʩʷ, ʪʦʤʫ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʘʨʪʝʨʥʠʭ ʛʘʟʽʚ ʤʦʞʝ 

ʫʩʧʽʰʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʣʠʰʝ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦʛʦ ʩʪʝʥʜʫ. 

ɿʘʜʘʯʫ ʚʠʟʥʘʯʝʥʥʷ ʩʪʘʥʫ ʎʇɻ ʚʠʨʽʰʫʶʪʴ ʪʘʢʦʞ ʰʣʷʭʦʤ ʚʠʤʽʨʶʚʘʥʥʷ 

ʪʠʩʢʫ ʢʘʨʪʝʨʥʠʭ ʛʘʟʽʚ ʫ ʢʘʨʪʝʨʽ. ʊʠʩʢ ʚʠʤʽʨʶʻʪʴʩʷ ʤʦʥʦʚʘʢʫʫʤʝʪʨʦʤ 

(ʧôʻʟʦʤʝʪʨʦʤ), ʷʢ ʧʨʘʚʠʣʦ, ʯʝʨʝʟ ʦʪʚʽʨ ʱʫʧʘ ʜʣʷ ʟʘʤʽʨʫ ʨʽʚʥʷ ʤʦʪʦʨʥʦʾ ʦʣʠʚʠ. 

ʊʠʩʢ ʚ ʢʘʨʪʝʨʽ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʘʥʫ ʩʠʩʪʝʤʠ ʚʝʥʪʠʣʷʮʽʾ ʪʘ 

ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʢʘʨʪʝʨʘ. ʎʴʦʤʫ ʤʝʪʦʜʫ ʧʨʠʪʘʤʘʥʥʽ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʤʝʪʦʜʫ. 

ɿʤʽʥʘ ʨʦʟʨʽʜʞʝʥʥʷ ʫ ʚʧʫʩʢʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʽ ʪʘʢʦʞ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʧʦʛʽʨʰʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʎʇɻ, ʚʧʫʩʢʥʦʾ ʩʠʩʪʝʤʠ, ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ 

ʧʘʣʠʚʦʤ, ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʪʦʱʦ [15, 16]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʴʦʛʦ ʧʘʨʘʤʝʪʨʘ ʧʨʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʽ 

ɼɺɿ ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʚʧʣʠʚ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ ʥʘ ʚʝʣʠʯʠʥʫ ʨʦʟʨʽʜʞʝʥʥʷ ʪʘ 

ʚʧʣʠʚ ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʦʥʩʪʨʫʢʮʽʡ ʢʦʥʢʨʝʪʥʠʭ ʜʚʠʛʫʥʽʚ ʟʥʘʯʥʦ ʫʩʢʣʘʜʥʶʶʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʴʦʛʦ ʤʝʪʦʜʫ. 

ʆʢʨʝʤʦʾ ʫʚʘʛʠ ʟʘʩʣʫʛʦʚʫʶʪʴ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʽ ʨʦʙʦʪʠ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʟ 

ʚʽʙʨʦʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ɼɺɿ, ʱʦ ʟʘʩʥʦʚʘʥʦ ʥʘ ʚʠʤʽʨʶʚʘʥʥʽ 

ʚʽʙʨʘʮʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ [10, 15]. 

ʇʦ ʭʘʨʘʢʪʝʨʫ ʰʫʤʫ, ʩʪʫʢʫ ʪʘ ʤʽʩʮʷ ʡʦʛʦ ʚʠʥʠʢʥʝʥʥʷ, ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʧʝʮʽʘʣʴʥʦʛʦ ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟʘʟʦʨʠ ʫ 
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ʰʘʪʫʥʥʠʭ ʪʘ ʢʦʨʽʥʥʠʭ ʧʽʜʰʠʧʥʠʢʘʭ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʘ, ʚ ʧʽʜʰʠʧʥʠʢʘʭ 

ʛʘʟʦʨʦʟʧʦʜʽʣʴʥʦʛʦ ʚʘʣʘ, ʟʘʟʦʨʠ ʤʽʞ ʧʦʨʰʥʝʤ ʪʘ ʮʠʣʽʥʜʨʦʤ, ʚ ʢʣʘʧʘʥʘʭ, 

ʨʽʚʥʦʤʽʨʥʽʩʪʴ ʧʦʜʘʯʽ ʧʘʣʠʚʘ ʪʘ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʧʘʣʠʚʥʦʛʦ ʥʘʩʦʩʫ ʚʠʩʦʢʦʛʦ 

ʪʠʩʢʫ [15]. ɸʚʪʦʨʠ ʮʠʭ ʨʦʙʽʪ ʚʚʘʞʘʶʪʴ, ʱʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʙʨʦʘʢʫʩʪʠʯʥʠʭ 

ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʤʦʞʥʘ ʥʘʡʙʽʣʴʰ ʧʦʚʥʦ ʦʮʽʥʠʪʠ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ɼɺɿ, 

ʪʘʢ ʷʢ ʚʦʥʠ ʧʝʨʝʜʙʘʯʘʶʪʴ ʢʽʣʴʢʽʩʥʫ ʦʮʽʥʢʫ ʟʤʽʥʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʪʘ ʜʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʥʘʛʣʷʜʥʦ ʩʧʦʩʪʝʨʽʛʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʢʦʥʪʨʦʣʶ. ɸʣʝ, ʥʘʨʷʜʫ ʟ 

ʧʝʨʝʚʘʛʘʤʠ, ʚʽʙʨʦʘʢʫʩʪʠʯʥʠʡ ʤʝʪʦʜ ʤʘʻ ʩʫʪʪʻʚʽ ʥʝʜʦʣʽʢʠ, ʷʢʽ ʧʦʣʷʛʘʶʪʴ ʫ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʜʣʷ ʢʦʞʥʦʾ ʢʦʥʢʨʝʪʥʦʾ ʤʦʜʝʣʽ ʜʚʠʛʫʥʘ ʪʨʫʜʦʻʤʥʠʭ 

ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʨʦʙʽʪ ʧʦ ʚʩʪʘʥʦʚʣʝʥʥʶ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʩʪʨʫʢʪʫʨʥʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʪʘ ʧʘʨʘʤʝʪʨʘʤʠ ʰʫʤʫ ʽ ʚʽʙʨʘʮʽʾ. ʎʷ ʤʝʪʦʜʠʢʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

ʩʢʣʘʜʥʘ ʪʘ ʧʦʪʨʝʙʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʽʘʣʴʥʦʛʦ ʜʦʨʦʛʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

ɺʝʣʠʢʘ ʩʢʣʘʜʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʪʘ ʘʥʘʣʽʟʫ ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ ʩʠʛʥʘʣʫ ʻ 

ʥʘʡʙʽʣʴʰʠʤ ʥʝʜʦʣʽʢʦʤ ʮʴʦʛʦ ʤʝʪʦʜʫ. 

ɺ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣʘʭ ʪʘʢʦʞ ʙʘʛʘʪʦ ʫʚʘʛʠ ʧʨʠʜʽʣʷʻʪʴʩʷ ʨʦʟʨʦʙʮʽ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʶ ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ɼɺɿ ʟʘ ʘʥʘʣʽʟʦʤ ʧʨʦʙ ʢʘʨʪʝʨʥʦʾ ʦʣʠʚʠ. 

ɹʦʣʜʠʥ ɸ.ʇ. ʟʘʟʥʘʯʘʻ, ʱʦ ʩʪʘʥ ʪʘ ʥʘʷʚʥʽʩʪʴ ʜʦʤʽʰʦʢ ʚ ʦʣʠʚʽ ʻ ʚʘʛʦʤʠʤ 

ʬʘʢʪʦʨʦʤ, ʧʨʠ ʦʮʽʥʶʚʘʥʥʽ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʜʚʠʛʫʥʘ. ɺ ʧʨʦʮʝʜʫʨʫ ʘʥʘʣʽʟʫ 

ʢʘʨʪʝʨʥʦʾ ʦʣʠʚʠ ʚʭʦʜʠʪʴ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʚ ʥʴʦʤʫ ʧʨʦʜʫʢʪʽʚ ʟʥʦʩʫ, 

ʚôʷʟʢʽʩʪʴ, ʥʘʷʚʥʽʩʪʴ ʚʦʜʠ, ʧʘʣʠʚʘ ʪʘ ʜʦʤʽʰʦʢ. ʇʦ ʢʽʣʴʢʦʩʪʽ ʚʤʽʩʪʫ ʤʝʪʘʣʽʚ 

ʩʫʜʷʪʴ ʦ ʪʝʤʧʘʭ ʟʥʦʰʫʚʘʥʥʷ ʎʇɻ, ʢʨʠʚʦʰʠʧʥʦ-ʰʘʪʫʥʥʦʛʦ ʤʝʭʘʥʽʟʤʫ (ʂʐʄ) 

ʪʦʱʦ. ʇʦʨʽʚʥʶʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʟ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʠʤʠ 

ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʤʦʞʥʘ ʟʘʟʜʘʣʝʛʽʜʴ ʚʠʟʥʘʯʠʪʠ ʥʝʩʧʨʘʚʥʽʩʪʴ ʚ ʜʚʠʛʫʥʽ, ʾʾ ʤʽʩʮʝ 

ʪʘ ʭʘʨʘʢʪʝʨ [35]. 

ɼʦ ʥʝʜʦʣʽʢʽʚ ʮʴʦʛʦ ʤʝʪʦʜʫ ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʠʩʪʝʤʘʪʠʯʥʦ 

ʢʦʥʪʨʦʣʶʚʘʪʠ ʢʦʞʥʠʡ ʜʚʠʛʫʥ, ʟ ʤʝʪʦʶ ʧʦʨʽʚʥʷʥʥʷ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʟ 

ʧʦʧʝʨʝʜʥʽʤʠ ʟʥʘʯʝʥʥʷʤʠ. ʎʝ ʧʦʷʩʥʶʻ ʦʙʤʝʞʝʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ ʤʝʪʦʜʽʚ. 

ɺʝʣʠʢʫ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ, ʟ ʪʦʯʢʠ ʟʦʨʫ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ 

ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʮʽʣʷʭ, ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʪʘʢʽ ʧʘʨʘʤʝʪʨʠ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ, ʷʢ 

ʩʢʣʘʜ, ʜʠʤʥʽʩʪʴ (ʢʦʣʽʨ) ʪʘ ʪʝʤʧʝʨʘʪʫʨʘ. ʇʦ ʭʽʤʽʯʥʦʤʫ ʩʢʣʘʜʫ, ʢʦʣʽʨʫ ʪʘ 
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ʪʝʤʧʝʨʘʪʫʨʽ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʥʝʩʧʨʘʚʥʦʩʪʽ, ʧʦʚôʷʟʘʥʽ ʟ 

ʨʦʙʦʪʦʶ ʤʝʭʘʥʽʟʤʽʚ ʪʘ ʩʠʩʪʝʤ ʜʚʠʛʫʥʘ.  

ɿʥʘʯʥʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʘʥʘʣʽʟʫ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʧʨʠ ʜʽʘʛʥʦʩʪʠʮʽ 

ʜʚʠʛʫʥʽʚ ʟ ʽʩʢʨʦʚʠʤ ʟʘʧʘʣʶʚʘʥʥʷʤ ʦʙʫʤʦʚʣʝʥʦ ʥʝʦʙʭʽʜʥʽʩʪʶ ʢʦʥʪʨʦʣʶʚʘʥʥʷ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʜʚʠʛʫʥʘ ʩʪʦʩʦʚʥʦ ʝʢʦʣʦʛʽʯʥʽʡ ʙʝʟʧʝʢʠ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʟʘʩʦʙʽʚ. ɸʥʘʣʽʟ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʜʚʠʛʫʥʽʚ ʟ ʽʩʢʨʦʚʠʤ ʟʘʧʘʣʶʚʘʥʥʷʤ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʘʢʦʞ ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ [4, 9]. 

ʇʨʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʽ ʜʠʟʝʣʽʚ ʙʽʣʴʰ ʰʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʪʨʠʤʘʚ ʤʝʪʦʜ 

ʦʮʽʥʶʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʜʚʠʛʫʥʘ ʟʘ ʜʠʤʥʽʩʪʶ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ (ɺɻ). 

ɼʠʤʥʽʩʪʴ ʦʙʫʤʦʚʣʝʥʘ ʚʤʽʩʪʦʤ ʫ ɺɻ ʩʘʞʽ, ʧʘʨʠ ʚʦʜʠ, ʧʘʣʠʚʘ, ʤʦʪʦʨʥʦʾ ʦʣʠʚʠ 

ʪʦʱʦ. ɿʘ ʚʝʣʠʯʠʥʦʶ ʜʠʤʥʦʩʪʽ ʪʘ ʢʦʣʽʨʦʤ ɺɻ ʜʠʟʝʣʷ ʤʦʞʥʘ ʩʫʜʠʪʠ ʱʦʜʦ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ ʧʘʣʠʚʦʤ, ʎʇɻ, ʛʘʟʦʨʦʟʧʦʜʽʣʴʥʦʛʦ 

ʤʝʭʘʥʽʟʤʫ ʪʦʱʦ [10, 21]. ɺʠʟʥʘʯʝʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʠʤʥʦʩʪʽ ɺɻ ʜʠʟʝʣʽʚ 

ʨʝʛʣʘʤʝʥʪʦʚʘʥʦ ʟʘʢʦʥʦʜʘʚʯʦ ʟ ʤʝʪʦʶ ʢʦʥʪʨʦʣʶʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʂʊɿ 

ʪʘ ʡʦʛʦ ʜʚʠʛʫʥʘ ʩʪʦʩʦʚʥʦ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ [13, 36]. 

ɸʣʝ, ʥʘ ʨʝʟʫʣʴʪʘʪ ʢʦʥʪʨʦʣʶʚʘʥʥʷ ʜʠʤʥʦʩʪʽ ʟʥʘʯʥʦ ʚʧʣʠʚʘʶʪʴ ʪʝʧʣʦʚʠʡ 

ʨʝʞʠʤ ʜʚʠʛʫʥʘ, ʜʦʚʞʠʥʘ ʪʘ ʬʦʨʤʘ ʚʠʧʫʩʢʥʦʛʦ ʪʨʘʢʪʫ, ʥʘʷʚʥʽʩʪʴ ʚʦʜʷʥʦʾ ʧʘʨʠ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʛʘʟʽʚ, ʧʝʨʝʧʘʜ ʪʠʩʢʽʚ ʪʘ ʽʥʝʨʮʽʡʥʽʩʪʴ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ.  

ʆʢʨʝʤʦ ʥʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘʡʙʽʣʴʰ ʷʢʽʩʥʠʤʠ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ 

ʪʦʯʥʦʩʪʽ, ʩʪʘʙʽʣʴʥʦʩʪʽ ʽ ʥʘʜʽʡʥʦʩʪʽ, ʻ ʜʠʤʦʤʽʨʠ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘʢʠʭ ʬʽʨʤ, ʷʢ 

BOSHC, AVL , SUN, HARTRIDGE. ɸʣʝ ʚʘʨʪʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ 

ʚʠʨʦʙʥʠʢʽʚ ʪʘ ʟʘʪʨʘʪʠ ʥʘ ʡʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʻ 

ʜʫʞʝ ʚʠʩʦʢʠʤʠ. ʆʙʣʘʜʥʘʥʥʷ ʤʘʣʦʚʽʜʦʤʠʭ ʬʽʨʤ ʤʘʻ ʤʝʥʰʫ ʥʘʜʽʡʥʽʩʪʴ, 

ʪʦʯʥʽʩʪʴ ʪʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʧʦʢʘʟʽʚ, ʽ ʪʦʤʫ ʧʦʪʨʝʙʫʻ ʙʽʣʴʰ ʯʘʩʪʦʛʦ ʪʘ ʨʝʪʝʣʴʥʦʛʦ 

ʧʨʦʚʝʜʝʥʥʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʢʘʣʽʙʨʫʚʘʥʥʷ. 

ɿʛʽʜʥʦ ʟ ʽʥʬʦʨʤʘʮʽʻʶ ʥʘʚʝʜʝʥʦʶ ʫ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣʘʭ [5, 7, 21] ʥʘ 

ʧʦʢʘʟʥʠʢ ʜʠʤʥʦʩʪʽ ʜʠʟʝʣʷ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʧʣʠʚʘʶʪʴ ʡʦʛʦ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ, 

ʪʝʧʣʦʚʠʡ ʩʪʘʥ, ʷʢʽʩʪʴ ʧʘʣʠʚʘ ʪʘ ʧʨʘʚʠʣʴʥʝ ʚʠʢʦʥʘʥʥʷ ʽ  ʜʦʪʨʠʤʘʥʥʷ 

ʧʨʦʮʝʜʫʨʠ ʚʠʤʽʨʶʚʘʥʥʷ (ʚʠʧʨʦʙʫʚʘʥʥʷ ʜʚʠʛʫʥʘ). 



51 
 

 

ɺʧʣʠʚ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ ʥʘ ʜʠʤʥʽʩʪʴ ɺɻ ʫʩʢʣʘʜʥʶʻ ʦʮʽʥʶʚʘʥʥʷ 

ʦʢʨʝʤʠʭ ʢʦʥʢʨʝʪʥʠʭ ʥʝʩʧʨʘʚʥʦʩʪʝʡ, ʪʘ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʝʡ ʤʝʪʦʜ 

ʪʽʣʴʢʠ ʜʣʷ ʟʘʛʘʣʴʥʦʾ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʜʚʠʛʫʥʘ. 

ɺʝʣʠʢʫ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʜʣʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ɼɺɿ ʧʨʝʜʩʪʘʚʣʷʻ 

ʽʥʜʠʢʘʪʦʨʥʘ ʜʽʘʛʨʘʤʘ ʪʠʩʢʽʚ ʫ ʮʠʣʽʥʜʨʘʭ. ɿʤʽʥʘ ʽʥʜʠʢʘʪʦʨʥʦʛʦ ʪʠʩʢʫ ʜʘʻ 

ʥʘʡʙʽʣʴʰ ʧʦʚʥʝ ʪʘ ʷʢʽʩʥʝ ʫʷʚʣʝʥʥʷ ʱʦʜʦ ʭʘʨʘʢʪʝʨʫ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ ʚ ɼɺɿ ʽ 

ʜʦʩʪʘʪʥʴʦ ʪʦʯʥʦ ʧʦʢʘʟʫʻ ʢʽʣʴʢʽʩʥʫ ʩʪʦʨʦʥʫ ʧʘʨʘʤʝʪʨʘ. ɸʥʘʣʽʟ ʟʤʽʥʠ 

ʽʥʜʠʢʘʪʦʨʥʦʛʦ ʪʠʩʢʫ ʜʠʟʝʣʷ ʜʘʻ ʟʤʦʛʫ ʚʠʟʥʘʯʠʪʠ ʽʥʜʠʢʘʪʦʨʥʫ ʧʦʪʫʞʥʽʩʪʴ ʪʘ 

ʷʢʽʩʪʴ ʧʨʦʪʽʢʘʥʥʷ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ ʚ ʮʠʣʽʥʜʨʘʭ [25, 26, 37 - 46]. ʇʦʛʽʨʰʝʥʥʷ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʎʇɻ, ʧʦʨʫʰʝʥʥʷ ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʮʠʣʽʥʜʨʘ, ʧʦʨʫʰʝʥʥʷ 

ʨʝʛʫʣʶʚʘʥʥʷ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ ʪʘ ʛʘʟʦʨʦʟʧʦʜʽʣʴʥʦʛʦ ʤʝʭʘʥʽʟʤʫ 

ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʥʘ ʭʘʨʘʢʪʝʨʽ ʟʤʽʥʠ ʪʠʩʢʽʚ ʽʥʜʠʢʘʪʦʨʥʦʾ ʜʽʘʛʨʘʤʠ ʪʘ 

ʢʽʣʴʢʽʩʥʦʤʫ ʟʥʘʯʝʥʥʽ ʽʥʜʠʢʘʪʦʨʥʦʛʦ ʪʠʩʢʫ. ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ, ʚʽʥ ʤʦʞʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʴʩʷ ʷʢ ʜʽʘʛʥʦʩʪʠʯʥʠʡ ʧʘʨʘʤʝʪʨ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʟʤʽʥʫ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ɼɺɿ. 

ɸʣʝ, ʜʦ ʮʴʦʛʦ ʯʘʩʫ ʽʥʜʠʢʘʪʦʨʥʽ ʜʽʘʛʨʘʤʠ, ʚ ʮʽʣʷʭ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʣʠʰʝ ʚ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʫʩʪʘʥʦʚʢʘʭ. ʊʨʫʜʥʦʱʽ, ʧʦʚôʷʟʘʥʽ ʟ 

ʚʠʤʽʨʶʚʘʥʥʷʤ ʽʥʜʠʢʘʪʦʨʥʦʛʦ ʪʠʩʢʫ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʘ ʪʘʢʦʞ ʪʨʫʜʥʦʱʽ ʡʦʛʦ 

ʘʥʘʣʽʟʫ, ʻ ʧʨʠʯʠʥʘʤʠ ʪʦʛʦ, ʱʦ ʽʥʜʠʢʘʪʦʨʥʠʡ ʪʠʩʢ, ʭʦʯʘ ʚʽʥ ʽ ʻ ʜʦʩʪʘʪʥʴʦ 

ʽʥʬʦʨʤʘʪʠʚʥʠʤ ʧʘʨʘʤʝʪʨʦʤ, ʥʝ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʚʠʛʫʥʽʚ 

ʷʢʽ ʥʝ ʤʘʶʪʴ ʜʦʜʘʪʢʦʚʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʮʠʣʽʥʜʨʽʚ. 

ʂʨʽʤ ʧʝʨʝʣʽʯʝʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʜʣʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ɼɺɿ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ 

ʤʘʶʪʴ ʪʘʢʽ ʾʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʢ ʝʬʝʢʪʠʚʥʘ ʧʦʪʫʞʥʽʩʪʴ, ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ ʥʘ 

ʢʦʣʽʥʯʘʩʪʦʤʫ ʚʘʣʫ ʪʘ ʧʠʪʦʤʘ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ. ʎʽ ʧʘʨʘʤʝʪʨʠ ʫ ʩʦʚʦʢʫʧʥʦʩʪʽ 

ʜʘʶʪʴ ʚʠʯʝʨʧʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʱʦʜʦ ʧʨʠʜʘʪʥʦʩʪʽ ʜʚʠʛʫʥʘ ʜʦ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʭʦʯʘ 

ʥʝʩʫʪʴ ʤʽʥʽʤʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʦ ʥʝʩʧʨʘʚʥʦʩʪʷʭ ʦʢʨʝʤʠʭ ʡʦʛʦ ʩʠʩʪʝʤ, ʚʫʟʣʽʚ 

ʪʘ ʜʝʪʘʣʝʡ.  

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʛʘʣʴʤʽʚʥʽ [25, 

26, 33, 37 - 42], ʙʝʟʛʘʣʴʤʽʚʥʽ, ʧʘʨʮʽʘʣʴʥʽ [15, 33, 47] ʤʝʪʦʜʠ, ʘ ʪʘʢʦʞ 

ʚʠʤʽʨʶʚʘʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʧʦ ʧʨʠʩʢʦʨʝʥʥʶ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʘ [16]. 
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ʇʝʨʝʚʽʨʢʘ ʜʚʠʛʫʥʘ ʫ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦʤʫ ʨʝʞʠʤʽ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ 

ʜʽʘʛʥʦʩʪʠʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʢʦʥʪʨʦʣʶʶʪʴʩʷ, ʪʘʢ ʷʢ ʧʨʠ ʮʴʦʤʫ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʧʣʠʚ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʥʘ ʮʽ ʧʘʨʘʤʝʪʨʠ. ɻʘʣʴʤʽʚʥʠʡ ʤʝʪʦʜ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʣʝʛʢʦ ʪʘ ʰʚʠʜʢʦ ʚʩʪʘʥʦʚʠʪʠ ʙʫʜʴ ʷʢʠʡ ʨʝʞʠʤ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ, 

ʘʣʝ ʧʦʪʨʝʙʫʻ ʥʘʷʚʥʦʩʪʽ ʩʧʝʮʽʘʣʴʥʠʭ ʛʘʣʴʤʽʚʥʠʭ ʩʪʝʥʜʽʚ ʪʘ ʩʧʝʮʽʘʣʴʥʠʭ 

ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥ, ʷʢʽ ʢʦʥʪʨʦʣʶʶʪʴʩʷ. 

ʇʘʨʮʽʘʣʴʥʠʡ ʪʘ ʙʝʟʛʘʣʴʤʽʚʥʠʡ ʤʝʪʦʜʠ ʥʝ ʧʦʪʨʝʙʫʶʪʴ 

ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʩʪʝʥʜʽʚ, ʘʣʝ ʧʦʪʨʝʙʫʶʪʴ ʙʽʣʴʰ ʧʨʠʩʢʽʧʣʠʚʠʭ ʪʘ ʪʨʠʚʘʣʠʭ ʚ 

ʯʘʩʽ ʚʠʤʽʨʶʚʘʥʴ, ʟʘ ʨʘʭʫʥʦʢ ʧʦʯʝʨʛʦʚʦʛʦ ʚʽʜʢʣʶʯʝʥʥʷ ʯʘʩʪʠʥʠ ʮʠʣʽʥʜʨʽʚ ʪʘ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ. 

ʆʮʽʥʶʚʘʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʧʘʣʠʚʥʦʾ ʝʢʦʥʦʤʽʯʥʦʩʪʽ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʜʽʘʛʨʘʤʘʤʠ, ʱʦ ʻ ʥʝ ʜʫʞʝ ʟʨʫʯʥʦ. 

ɯʩʥʫʻ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʟʥʦʰʫʚʘʥʥʷ ʜʚʠʛʫʥʘ ʧʦ ʯʘʩʫ ʨʦʟʛʦʥʫ ʡʦʛʦ ʚʘʣʘ 

ʚʽʜ ʤʽʥʽʤʘʣʴʥʠʭ ʜʦ ʤʘʢʩʠʤʘʣʴʥʠʭ ʦʙʝʨʪʽʚ, ʷʢ ʬʫʥʢʮʽʷ ʩʪʫʧʝʥʶ ʡʦʛʦ 

ʟʥʦʰʫʚʘʥʥʷ [16]. ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʟʽ ʟʥʦʰʫʚʘʥʥʷʤ ʜʚʠʛʫʥʘ ʧʦʪʫʞʥʽʩʪʴ 

ʟʥʠʞʫʻʪʴʩʷ ʥʝʟʥʘʯʥʦ, ʘ ʽʥʰʽ ʥʝʩʧʨʘʚʥʦʩʪʽ (ʥʘʧʨʠʢʣʘʜ, ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ) 

ʟʥʠʞʫʶʪʴ ʽʾ ʥʘ 30 ï 40%, ʥʘʚʨʷʜ ʯʠ ʮʝʡ ʤʝʪʦʜ ʤʦʞʝ ʥʘʜʘʪʠ ʥʘʜʽʡʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʧʨʠ ʦʮʽʥʶʚʘʥʥʽ ʟʥʦʰʫʚʘʥʥʷ. 

ʆʢʨʽʤ ʝʬʝʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ, ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʠ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʽ ɼɺɿ ʻ ʧʠʪʦʤʘ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʘʟʦʤ ʟ 

ʝʥʝʨʛʝʪʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. ʆʜʥʘʢʦ ʚʠʪʨʘʪʦʤʽʨʠ ʽ ʩʧʝʮʽʘʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ ʜʦ 

ʥʠʭ ʩʢʣʘʜʥʽ ʪʘ ʧʦʪʨʝʙʫʶʪʴ ʙʘʛʘʪʦ ʯʘʩʫ ʜʣʷ ʤʦʥʪʘʞʫ ʽ ʜʝʤʦʥʪʘʞʫ ʚ ʩʠʩʪʝʤʽ 

ʞʠʚʣʝʥʥʷ ʧʘʣʠʚʦʤ ʜʚʠʛʫʥʘ, ʪʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚʠʢʣʶʯʥʦ ʧʨʠ 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ, ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʂʊɿ ʪʘ ʾʭ ʜʚʠʛʫʥʽʚ.  

ʂʨʽʤ ʪʦʛʦ, ʧʨʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʽ ʥʝʜʦʮʽʣʴʥʦ ʦʙʤʝʞʫʚʘʪʠʩʷ ʪʽʣʴʢʠ 

ʝʥʝʨʛʝʪʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʪʘ ʧʘʣʠʚʥʦʶ ʝʢʦʥʦʤʽʯʥʽʩʪʶ, ʥʝʦʙʭʽʜʥʦ 

ʢʦʥʪʨʦʣʶʚʘʪʠ ʩʪʘʥ ʚʩʽʭ ʦʩʥʦʚʥʠʭ ʚʫʟʣʽʚ ʽ ʩʠʩʪʝʤ ʜʚʠʛʫʥʘ, ʦʪʨʠʤʘʪʠ 

ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʭʘʨʘʢʪʝʨʫ ʪʘ ʤʽʩʮʷ ʟʥʘʭʦʜʞʝʥʥʷ ʥʝʩʧʨʘʚʥʦʩʪʽ. 

ɼʣʷ ʜʠʟʝʣʽʚ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ 

ʞʠʚʣʝʥʥʷ ʧʘʣʠʚʦʤ, ʦʩʢʽʣʴʢʠ ʙʽʣʴʰʽʩʪʴ ʚʽʜʤʦʚ ʜʠʟʝʣʽʚ ʧʦʚôʷʟʘʥʦ ʩʘʤʝ ʟ ʮʽʻʶ 
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ʩʠʩʪʝʤʦʶ. ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ [5, 7, 8, 22, 24, 48] ʧʦʢʘʟʫʻ, ʱʦ ʥʘ 

ʜʦʣʶ ʧʘʣʠʚʥʦʾ ʩʠʩʪʝʤʠ ʧʨʠʧʘʜʘʻ ʙʣʠʟʴʢʦ ʜʚʦʭ ʪʨʝʪʠʥ ʚʩʽʭ ʥʝʩʧʨʘʚʥʦʩʪʝʡ 

ʜʠʟʝʣʽʚ. 

ɺ ʷʢʦʩʪʽ ʚʝʣʠʯʠʥ, ʱʦ ʢʦʥʪʨʦʣʶʶʪʴʩʷ ʧʨʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʽ ʜʠʟʝʣʴʥʦʾ 

ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ ʧʨʠʡʤʘʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʣʝʤʝʥʪʽʚ 

ʧʘʣʠʚʥʦʾ ʩʠʩʪʝʤʠ. ɺ ʨʷʜʽ ʨʦʙʽʪ [5, 7, 9, 20, 21, 27, 29, 31, 49, 50] ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʢʦʥʪʨʦʣʶʚʘʪʠ ʪʨʠʚʘʣʽʩʪʴ ʚʧʦʨʩʢʫʚʘʥʥʷ, ʥʘʷʚʥʽʩʪʴ ʚʪʦʨʠʥʥʦʛʦ ʧʽʜôʡʦʤʫ 

ʛʦʣʢʠ ʨʦʟʧʠʣʶʚʘʯʘ, ʢʫʪ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʪʘ ʮʠʢʣʦʚʫ ʧʦʜʘʯʫ, ʪʠʩʢ 

ʧʦʯʘʪʢʫ ʚʧʦʨʩʢʫʚʘʥʥʷ, ʮʠʢʣʦʚʫ ʧʦʜʘʯʫ, ʢʫʪ ʪʘ ʜʦʚʞʠʥʫ ʬʘʢʝʣʫ 

ʨʦʟʧʠʣʶʚʘʥʥʷ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʩʢʣʘʜʥʦʛʦ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʟʘʙʝʩʧʝʯʝʥʥʷ. 

ɹʽʣʴʰʽʩʪʴ ʩʫʯʘʩʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʤʘʶʪʴ ʚʙʫʜʦʚʘʥʫ ʙʦʨʪʦʚʫ ʩʠʩʪʝʤʫ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʷʢʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʘʪʯʠʢʽʚ ʩʣʽʜʢʫʶʪʴ ʟʘ ʩʧʨʘʚʥʽʩʪʶ ʜʚʠʛʫʥʘ 

ʪʘ ʡʦʛʦ ʦʢʨʝʤʠʭ ʩʠʩʪʝʤ. ɺ ʢʦʥʩʪʨʫʢʮʽʷʭ ʪʘʢʠʭ ʩʠʩʪʝʤ ʧʝʨʝʜʙʘʯʝʥʦ ʥʘʷʚʥʽʩʪʴ 

ʩʧʝʮʽʘʣʴʥʦʛʦ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʨʦʟôʻʤʫ ʜʣʷ ʧʽʜôʻʜʥʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ 

ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʨʠʣʘʜʽʚ.  ʎʽ ʧʨʠʣʘʜʠ ʜʦʟʚʦʣʷʶʪʴ ʟʨʦʙʠʪʠ ʢʦʤʧʣʝʢʩʥʫ 

ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʜʽʘʛʥʦʩʪʠʢʫ ʘʚʪʦʤʦʙʽʣʷ ʥʘ ʜʽʘʛʥʦʩʪʠʯʥʽʡ ʩʪʘʥʮʽʾ. ʇʨʠ ʮʴʦʤʫ 

ʟʥʘʯʥʦ ʩʢʦʨʦʯʫʻʪʴʩʷ ʯʘʩ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʘ ʟʨʦʩʪʘʻ ʡʦʛʦ ʜʦʩʪʦʚʽʨʥʽʩʪʴ. 

ɼʚʠʛʫʥʠ ʟ ʝʣʝʢʪʨʦʥʥʦʶ ʩʠʩʪʝʤʦʶ ʢʝʨʫʚʘʥʥʷ ʤʘʶʪʴ ʬʫʥʢʮʽʶ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʤʝʪʦʜʦʤ ʩʘʤʦʜʽʘʛʥʦʩʪʫʚʘʥʥʷ [21, 31]. ʉʫʪʴ ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ ʫ 

ʥʘʷʚʥʦʩʪʽ ʚʙʫʜʦʚʘʥʦʾ ʚ ʝʣʝʢʪʨʦʥʥʫ ʩʠʩʪʝʤʫ ʢʝʨʫʚʘʥʥʷ ʜʚʠʛʫʥʦʤ ʬʫʥʢʮʽʾ 

ʩʘʤʦʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʷʢʘ ʜʦʟʚʦʣʷʻ, ʰʣʷʭʦʤ ʦʧʠʪʫʚʘʥʥʷʤ ʧʘʤôʷʪʽ 

ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʝʣʝʢʪʨʦʥʥʦʛʦ ʙʣʦʢʫ, ʰʚʠʜʢʦ ʚʠʟʥʘʯʠʪʠ ʥʝʩʧʨʘʚʥʠʡ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʡ ʝʣʝʤʝʥʪ ʪʘ ʟʙʝʨʽʛʘʪʠ ʢʦʜ ʥʝʩʧʨʘʚʥʦʩʪʽ ʫ ʧʘʤôʷʪʽ ʙʣʦʢʘ. 

ʇʝʨʝʚʘʛʘʤʠ ʮʴʦʛʦ ʤʝʪʦʜʫ ʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʜʚʠʛʫʥʘ 

ʰʣʷʭʦʤ ʟʯʠʪʫʚʘʥʥʷ ʢʦʜʽʚ ʧʦʭʠʙʦʢ ʽʟ ʧʘôʷʪʽ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ ʟʘʪʨʘʪʘʤʠ ʯʘʩʫ ʪʘ 

ʢʽʣʴʢʽʩʪʶ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʦʧʝʨʘʮʽʡ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʮʴʦʛʦ ʤʝʪʦʜʫ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʚʽʜʥʦʩʥʦ ʚʝʣʠʢʦʶ ʚʘʨʪʽʩʪʶ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ 

ʚʠʩʦʢʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ ʢʚʘʣʽʬʽʢʘʮʽʾ ʧʝʨʩʦʥʘʣʫ, ʷʢʠʡ ʚ ʩʚʦʶ ʯʝʨʛʫ, ʜʣʷ 

ʧʨʘʚʠʣʴʥʦʾ ʧʦʩʪʘʥʦʚʢʠ ʜʽʘʛʥʦʟʫ ʧʦʚʠʥʝʥ ʜʫʞʝ ʜʦʙʨʝ ʚʦʣʦʜʽʪʠ ʪʨʘʜʠʮʽʡʥʠʤʠ 

ʤʝʪʦʜʘʤʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ.  
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ɺʠʩʦʢʽ ʚʠʤʦʛʠ ʜʦ ʢʚʘʣʽʬʽʢʘʮʽʾ ʧʝʨʩʦʥʘʣʫ ʧʦʚôʷʟʘʥʽ ʟ ʪʠʤ, ʱʦ ʜʫʞʝ 

ʯʘʩʪʦ ʩʘʤʦʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʥʘ ʷʚʥʦ ʥʝʩʧʨʘʚʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʘʭ ʥʝ 

ʚʠʷʚʣʷʻ ʥʽʷʢʠʭ ʚʽʜʤʦʚ, ʘʙʦ ʥʝʚʽʨʥʦ ʚʠʟʥʘʯʘʻ ʧʨʠʯʠʥʠ ʥʝʩʧʨʘʚʥʦʩʪʽ, ʦʩʢʽʣʴʢʠ 

ʫ ʧʘʤôʷʪʴ ʩʘʤʦʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʚʥʦʩʷʪʴʩʷ ʜʘʥʽ ʱʦʜʦ ʚʽʜʭʠʣʝʥʴ ʟʥʘʯʝʥʴ 

ʧʘʨʘʤʝʪʨʽʚ ʪʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟ ʷʢʠʤʠ ʫ ʝʣʝʢʪʨʦʥʥʦʛʦ ʙʣʦʢʫ 

ʢʝʨʫʚʘʥʥʷ ʻ ʝʣʝʢʪʨʠʯʥʠʡ ʟʚôʷʟʦʢ. ɺʠʥʠʢʥʝʥʥʷ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ ʘʙʦ 

ʤʝʭʘʥʽʯʥʠʭ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʩʘʤʦʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʥʝ ʚʠʷʚʷʻ, ʱʦ ʤʦʞʝ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʝʚʽʨʥʦʛʦ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʚʠʩʥʦʚʢʫ [21]. 

 

1.3 ɺʠʙʽʨ ʪʘ ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʜʦʮʽʣʴʥʦʛʦ ʤʝʪʦʜʫ, ʩʧʦʩʦʙʫ ʪʘ ʟʘʩʦʙʫ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʜʠʟʝʣʽʚ 

 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʧʽʜʪʚʝʨʜʞʫʻ, ʱʦ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʂʊɿ ʫ ʟʥʘʯʥʽʡ ʤʽʨʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʝʭʥʽʯʥʠʤ ʩʪʘʥʦʤ ʾʭ ɼɺɿ. ɼʣʷ 

ʘʢʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ɼɺɿ ʥʝʦʙʭʽʜʥʘ ʦʙ'ʻʢʪʠʚʥʘ ʽʥʬʦʨʤʘʮʽʷ 

ʧʨʦ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ, ʱʦ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʪʝʭʥʽʯʥʠʤ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷʤ ʥʘ ʙʘʟʽ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ [24, 48, 51]. 

ʋʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʂʊɿ ʚʠʟʥʘʯʘʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʙʦʨʫ ʪʘ ʨʦʟʨʦʙʢʠ 

ʪʘʢʦʛʦ ʤʝʪʦʜʫ ʪʘ ʟʘʩʦʙʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʷʢʠʡ ʙʠ ʟʘʙʝʟʧʝʯʫʚʘʚ ʽʟ ʟʘʜʘʥʦʶ 

ʪʦʯʥʽʩʪʶ ʰʚʠʜʢʝ ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ɼɺɿ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʂʊɿ ʧʨʠ 

ʾʭ ʟʚʠʯʘʡʥʦʤʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʚʪʦʥʦʤʥʠʭ, ʥʝ ʩʢʣʘʜʥʠʭ ʟʘʩʦʙʽʚ. 

ʊʝʭʥʽʯʥʠʡ ʩʪʘʥ ɼɺɿ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʝʚʥʠʤ ʢʦʤʧʣʝʢʩʦʤ ʚʠʭʽʜʥʠʭ ʪʘ 

ʩʪʨʫʢʪʫʨʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʝʪʘʣʝʡ, ʚʫʟʣʽʚ ʪʘ ʩʠʩʪʝʤ, ʷʢʽ ʚʠʨʘʞʝʥʦ ʧʝʚʥʠʤʠ 

ʯʠʩʣʦʚʠʤʠ ʟʥʘʯʝʥʥʷʤʠ. ʄʝʪʦʜʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʙʘʟʫʶʪʴʩʷ ʥʘ ʚʠʤʽʨʶʚʘʥʥʽ ʪʘ 

ʘʥʘʣʽʟʽ ʪʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʟʤʽʥʘ ʷʢʠʭ ʥʘʡʙʽʣʴʰʠʤ ʯʠʥʦʤ ʭʘʨʘʢʪʝʨʠʟʫʻ ʨʽʚʝʥʴ 

ʥʝʩʧʨʘʚʥʦʩʪʽ ʘʙʦ ʨʦʙʦʪʦʟʜʘʪʥʦʩʪʽ ʩʠʩʪʝʤ ʜʚʠʛʫʥʘ. 

ɸʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ɼɺɿ, ʷʢʠʡ ʨʦʟʛʣʷʥʫʪʦ ʫ 

ʧʦʧʝʨʝʜʥʴʦʤʫ ʨʦʟʜʽʣʽ, ʜʦʟʚʦʣʠʚ ʨʦʟʜʽʣʠʪʠ ʤʝʪʦʜʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʚʠʛʫʥʽʚ ʟʘ 

ʦʩʥʦʚʥʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʤʝʭʘʥʽʟʤʘʤʠ ʪʘ ʘʛʨʝʛʘʪʘʤʠ (ʨʠʩ. 1.1) ʽ ʧʦʢʘʟʫʻ ʾʭ 

ʚʝʣʠʢʫ ʨʦʟʤʘʾʪʽʩʪʴ ʽ ʩʢʣʘʜʥʽʩʪʴ ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. 
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ʅʘʧʨʠʢʣʘʜ,  ʦʩʦʙʣʠʚʫ ʩʢʣʘʜʥʽʩʪʴ ʧʨʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʽ ɼɺɿ, ʟʦʢʨʝʤʘ ʜʠʟʝʣʽʚ, 

ʧʨʝʜʩʪʘʚʣʷʻ ʩʠʩʪʝʤʘ ʞʠʚʣʝʥʥʷ ʧʘʣʠʚʦʤ, ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʷʢʦʾ ʚʠʟʥʘʯʘʻ ʾʭ 

ʝʢʦʥʦʤʽʯʥʽ ʪʘ ʝʢʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʽ ʚʽʜʤʦʚʣʝʥʥʷ ʷʢʦʾ ʤʦʞʫʪʴ ʜʦʩʷʛʘʪʠ ʜʚʦʭ 

ʪʨʝʪʠʥ ʫʩʽʭ ʚʽʜʤʦʚʣʝʥʴ ʜʚʠʛʫʥʘ. ɯʩʥʫʶʯʽ ʤʝʪʦʜʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʩʠʩʪʝʤ 

ʞʠʚʣʝʥʥʷ ʚʽʜʨʽʟʥʷʻ ʩʢʣʘʜʥʽʩʪʴ ʽ ʜʦʨʦʞʥʝʯʘ ʟʘʩʪʦʩʦʚʫʚʘʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʘ 

ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʽʩʪʴ ʯʘʩʪʢʦʚʦʛʦ ʨʦʟʙʠʨʘʥʥʷ ɼɺɿ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ 

ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʩʪʝʥʜʽʚ. 

ʋʩʽ ʮʽ ʥʝʜʦʣʽʢʠ ʚʽʜʩʫʪʥʽ ʧʨʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʽ ɼɺɿ ʧʦ ʪʝʤʧʝʨʘʪʫʨʽ 

ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ (ɺɻ), ʱʦ ʻ ʥʘʡʙʽʣʴʰ ʯʫʪʣʠʚʠʤ, ʩʪʘʙʽʣʴʥʠʤ ʽ 

ʽʥʬʦʨʤʘʪʠʚʥʠʤ ʧʘʨʘʤʝʪʨʦʤ, ʷʢʠʡ ʥʝ ʚʠʤʘʛʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʢʣʘʜʥʠʭ 

ʩʧʝʮʽʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʩʪʝʥʜʽʚ. ʈʝʻʩʪʨʫʶʯʠ ʪʝʤʧʝʨʘʪʫʨʫ ɺɻ ʢʦʞʥʦʛʦ 

ʮʠʣʽʥʜʨʘ, ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʚʽʜʤʦʚʠ ʩʠʩʪʝʤʠ ʧʘʣʠʚʦʧʦʜʘʯʽ, ʤʝʭʘʥʽʟʤʫ 

ʛʘʟʦʨʦʟʧʦʜʽʣʫ ʪʘ ʮʠʣʽʥʜʨʦ-ʧʦʨʰʥʝʚʽʡ ʛʨʫʧʠ. ʇʦʙʽʯʥʦ ʩʫʜʠʪʠ ʧʨʦ ʧʦʪʫʞʥʽʩʪʴ, 

ʱʦ ʚʽʜʜʘʻʪʴʩʷ ʢʦʞʥʠʤ ʮʠʣʽʥʜʨʦʤ. 

ʇʽʜʪʚʝʨʜʞʝʥʥʷʤ ʮʴʦʤʫ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʽ ʚ ɼʇ 

çɼʝʨʞʘʚʪʦʪʨʘʥʩʅɼɯʧʨʦʝʢʪè ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ 

ʂʣʠʤʧʫʰʘ ʆ.ɼ. [5, 7, 8, 22]. ɺʠʤʽʨʶʶʯʠ ʪʝʤʧʝʨʘʪʫʨʫ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʫ 

ʚʠʧʫʩʢʥʦʤʫ ʢʦʣʝʢʪʦʨʽ ʥʘ ʚʠʭʦʜʽ ʟ ʢʦʞʥʦʛʦ ʮʠʥʜʨʫ ʜʠʟʝʣʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʪʝʨʤʦʧʘʨ ʙʫʣʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʪʘ ʚʠʟʥʘʯʝʥʦ ʚʧʣʠʚ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʩʠʩʪʝʤ 

ʞʠʚʣʝʥʷ ʧʘʣʠʚʦʤ, ʮʠʣʽʥʜʨʦ-ʧʦʨʰʥʝʚʦʾ ʛʨʫʧʠ, ʛʘʟʦʨʦʟʧʦʜʽʣʴʥʦʛʦ ʤʝʭʘʥʽʟʤʘ 

ʪʘ ʽʥʰ. ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʷʢ ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʪʘʢ ʽ ʚ 

ʨʝʞʠʤʘʭ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ (ʨʠʩ. 1.2 ʪʘ 1.3). 

ɺ ʨʦʙʦʪʘʭ ʂʘʥʘʨʯʫʢʘ ɺ.ɭ., ʜʦʩʣʽʜʞʝʥʥʷʭ ʥʘʚʝʜʝʥʠʭ ʫ ʜʠʩʝʨʪʘʮʽʡʥʽʡ 

ʨʦʙʦʪʽ ʇʦʧʝʣʠʰʘ ɯ.ɯ. [30, 52, 53] ʪʘ ʽʥʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ [54] ʪʘʢʦʞ ʜʦʚʝʜʝʥʦ 

ʟʚô̫ ʟʦʢ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʩʠʩʪʝʤ ʞʠʚʣʝʥʥʷ ɼɺɿ ʟ ʪʝʧʣʦʚʠʤ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ 

ʚʠʧʫʩʢʥʦʛʦ ʢʦʣʝʢʪʦʨʘ ʪʘ ʨʦʟʨʦʙʣʝʥʦ ʩʧʦʩʽʙ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʚʠʛʫʥʽʚ 

ʽʥʬʨʘʯʝʨʚʦʥʠʤ ʨʘʜʽʦʤʝʪʨʦʤ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʤʠʪʪʻʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ, ʱʦ ʧʨʦʚʝʜʝʥʦ 

ʫ ʄɺʊʋ ʽʤ. ʄ.ɽ. ɹʘʫʤʘʥʘʥʘ ʜʠʟʝʣʴʥʦʤʫ ʜʚʠʛʫʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʰʚʠʜʢʦʜʽʶʯʦʛʦ ʪʨʴʦʭʜʨʦʪʦʚʦʛʦ ʪʝʨʤʦʤʝʪʨʘ ʦʧʦʨʫ, ʧʽʜʪʚʝʨʜʞʫʶʪʴ 
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ʤʦʞʣʠʚʽʩʪʴ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ɼɺɿ ʦʢʨʝʤʦ ʧʦ ʮʠʣʽʥʜʨʘʭ ʟʘ ʪʝʤʧʝʨʘʪʫʨʥʠʤʠ 

ʽʤʧʫʣʴʩʘʤʠ ɺɻ ʫ ʚʠʧʫʩʢʥʽʡ ʩʠʩʪʝʤʽ (ʨʠʩ. 1.4) [55]. ʏʘʩʪʦʪʘ ʪʝʤʧʝʨʘʪʫʨʥʠʭ 

ʽʤʧʫʣʴʩʽʚ ʧʨʷʤʦ ʧʨʦʧʦʨʮʽʡʥʦ ʧʦʚôʷʟʘʥʘ ʟ ʯʘʩʪʦʪʦʶ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ 

ʚʘʣʘ ʜʚʠʛʫʥʘ (ʨʠʩ. 1.5), ʘ ʘʤʧʣʽʪʫʜʘ - ʟ ʝʬʝʢʪʠʚʥʠʤ ʪʠʩʢʦʤ ʫ ʮʠʣʽʥʜʨʽ, ʪʦʙʪʦ ʟ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʥʘ ʚʘʣ ʜʚʠʛʫʥʘ (ʨʠʩ. 1.6). ʉʭʝʤʘʪʠʟʦʚʘʥʘ ʦʩʮʠʣʦʛʨʘʤʘ 

ʤʠʪʪʻʚʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʫ ʚʠʧʫʩʢʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʽ (ʨʠʩ. 

1.7) ʥʘʛʣʷʜʥʦ ʜʦʚʦʜʠʪʴ ʤʦʞʣʠʚʽʩʪʴ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʚʠʛʫʥʘ ʟʘ ʮʠʤ 

ʧʘʨʘʤʝʪʨʦʤ ʦʢʨʝʤʦ ʧʦ ʮʠʣʽʥʜʨʘʤ. 

ʋ ʧʫʙʣʽʢʘʮʽʾ ʈʦʙʝʨʪʘ ʅ. ʍʘʤʙʨʽʪʘ ʪʘ ʍ.ʉ. ɹʝʥʩʦʥʘ (ʇʽʚʜʝʥʥʦ-ɿʘʭʽʜʥʠʡ 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ, ʉʐɸ) ʧʽʜ ʥʘʟʚʦʶ çɼʽʘʛʥʦʩʪʠʢʘ ʜʠʟʝʣʴʥʠʭ 

ʜʚʠʛʫʥʽʚ ʟʘ ʜʠʤʥʽʩʪʶ ʪʘ ʪʝʤʧʝʨʘʪʫʨʦʶ ʫ ʩʠʩʪʝʤʽ ʚʠʧʫʩʢʫè (Diagnostics of 

Diesel Engines Using Exhaust Smoke and Temperature) ʪʘʢʦʞ ʜʦʚʦʜʠʪʴʩʷ 

ʤʦʞʣʠʚʽʩʪʴ ʜʽʘʛʥʦʩʪʫʚʘʥʥʽ ɼɺɿ ʟʘ ʤʠʪʪʻʚʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʪʝʤʧʝʨʘʪʫʨʠ 

ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ, ʘ ʩʘʤʝ: çʉʪʨʫʤʽʥʴ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʥʘ ʚʠʭʦʜʽ 

ʚʠʭʣʦʧʥʦʾ ʪʨʫʙʠ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʠʩʢʨʝʪʥʠʭ ʽʤʧʫʣʴʩʽʚ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ, 

ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʦʢʨʝʤʠʤʠ ʮʠʣʽʥʜʨʘʤʠ. ʎʝ ʧʨʦʷʚʣʷʻʪʴʩʷ ʪʘʢʦʞ ʜʣʷ ʜʚʠʛʫʥʽʚ 

ʟ ʪʫʨʙʦʥʘʜʜʫʚʦʤ, ʘʣʝ ʪʫʨʙʦʥʘʜʜʫʚ ʪʘ ʽʥʰʝ ʟʛʣʘʜʞʫʚʘʥʥʷ ʚʠʭʣʦʧʫ ʣʠʰʝ 

ʧʦʩʣʘʙʣʶʻ ʽʤʧʫʣʴʩ ʜʦ ʧʝʚʥʦʛʦ ʩʪʫʧʝʥʶ ʽ ʥʝ ʟʤʽʥʶʻ ʭʘʨʘʢʪʝʨ ʡʦʛʦ 

ʧʨʦʪʽʢʘʥʥʷ. ɺʠʤʽʨʶʚʘʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʞʥʦʛʦ ʦʢʨʝʤʦʛʦ ʽʤʧʫʣʴʩʘ ʛʘʟʫ 

ʜʘʻ ʽʥʬʦʨʤʘʮʽʶ ʦ ʩʪʘʥʽ ʢʦʞʥʦʛʦ ʮʠʣʽʥʜʨʫ ʜʚʠʛʫʥʘ, ʪʘʢʠʤ ʯʠʥʦʤ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʫʩʫʥʝʥʥʷ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʚ ʨʦʙʦʪʽ ʢʦʞʥʦʛʦ 

ʮʠʣʽʥʜʨʘè [32]. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʤʽʥʠ ʤʠʪʪʻʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ 

ʛʘʟʽʚ ʧʦ ʜʦʚʞʠʥʽ ʚʠʧʫʩʢʥʦʾ ʪʨʫʙʠ (ʨʠʩ. 1.8) ʜʦʚʦʜʠʪʴ, ʱʦ ʪʝʤʧʝʨʘʪʫʨʥʽ 

ʽʤʧʫʣʴʩʠ ʟʙʝʨʽʛʘʶʪʴ ʩʚʦʶ ʬʦʨʤʫ ʪʘ ʭʘʨʘʢʪʝʨʫ ʧʨʦʪʽʢʘʥʥʷ ʚʟʜʦʚʞ ʩʠʩʪʝʤʠ 

ʚʠʧʫʩʢʫ, ʧʦʩʣʘʙʣʶʶʪʴʩʷ ʪʽʣʴʢʠ ʘʤʧʣʽʪʫʜʘ ʽʤʧʫʣʴʩʫ ʪʘ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ. 

ʅʘʷʚʥʽ ʥʝʜʦʣʽʢʠ ʟʘʟʥʘʯʝʥʠʭ ʩʧʦʩʦʙʽʚ ʨʝʘʣʽʟʘʮʽʾ ʤʝʪʦʜʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

ɼɺɿ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʶ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 1.1. 
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ʊʘʙʣʠʮʷ 1.1 - ɼʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʠʟʝʣʽʚ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦ  ʁɺɻ 

ʇʨʠʥʮʠʧ 

ʨʝʘʣʽʟʘʮʽʾ ʩʧʦʩʦʙʫ 

(ʚʠʤʽʨʶʚʘʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ) 

ʅʝʜʦʣʽʢʠ 

ʊʝʨʤʦʧʘʨʘʤʠ ʥʘ 

ʚʠʭʦʜʽ ʦʢʨʝʤʦ ʟ 

ʢʦʞʥʦʛʦ ʮʠʣʽʥʜʨʘ  

- ʚʝʣʠʢʘ ʽʥʝʨʮʽʡʥʽʩʪʴ (ʤʘʶʪʴ ʧʦʩʪʽʡʥʫ ʯʘʩʫ ʙʽʣʴʰʝ 1 ʩ);  

- ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʫ ʙʫʜʦʚʫ ʩʠʩʪʝʤʠ ʚʠʧʫʩʢʫ ɺɻ 

ʜʚʠʛʫʥʘ (ʩʚʝʨʜʣʝʥʥʷ ʦʪʚʦʨʽʚ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʬʽʪʠʥʛʽʚ ʘʙʦ 

ʰʪʫʮʝʨʽʚ ʜʣʷ ʢʨʽʧʣʝʥʥʷ ʪʝʨʤʦʤʝʪʨʽʚ ʪʦʱʦ);  

- ʟʥʘʯʥʽ ʚʪʨʘʪʠ ʯʘʩʫ ʥʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʫ ʚʠʧʫʩʢʥʫ ʩʠʩʪʝʤʫ ʜʚʠʛʫʥʘ 

ɿ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʙʝʟʽʥʝʨʮʽʡʥʠʭ 

ʪʝʨʤʦʧʘʨ ʘʙʦ 

ʪʝʨʤʦʤʝʪʨʽʚ ʦʧʦʨʫ 

ʟ ʜʨʦʪʽʚ ʤʘʣʠʭ 

ʜʽʘʤʝʪʨʽʚ (5é10 

ʤʢ)  

- ʟʥʘʯʥʘ ʧʦʭʠʙʢʘ ʚʠʟʥʘʯʝʥʥʷ ʤʠʪʪʻʚʠʭ ʟʥʘʯʝʥʴ ʪʝʤʧʝʨʘʪʫʨʠ 

ɺɻ, ʱʦ ʦʙʫʤʦʚʣʝʥʘ ʥʘʷʚʥʽʩʪʶ ʧʝʚʥʦʾ ʽʥʝʨʮʽʡʥʦʩʪʽ ʟʘʩʦʙʽʚ 

ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ;  

- ʩʢʣʘʜʥʽʩʪʴ ʨʦʟʨʘʭʫʥʢʽʚ ʧʦʧʨʘʚʦʢ ʥʘ ʽʥʝʨʮʽʡʥʽʩʪʴ;  

- ʥʝʟʥʘʯʥʠʡ ʨʝʩʫʨʩ ʪʝʨʤʦʤʝʪʨʽʚ ʟ ʜʨʦʪʘʤʠ ʤʘʣʠʭ ʜʽʘʤʝʪʨʽʚ;  

- ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʫ ʙʫʜʦʚʫ ʩʠʩʪʝʤʠ ʚʠʧʫʩʢʫ ɺɻ;  

- ʟʥʘʯʥʽ ʚʪʨʘʪʠ ʯʘʩʫ ʥʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʫ ʚʠʧʫʩʢʥʫ ʩʠʩʪʝʤʫ ʜʚʠʛʫʥʘ  

ɿʘ ʜʦʧʦʤʦʛʦʶ 

ʽʥʬʨʘʯʝʨʚʦʥʠʭ 

ʪʝʨʤʦʤʝʪʨʽʚ ʪʘ 

ʪʝʧʣʦʚʽʟʦʨʽʚ  

- ʟʥʘʯʥʘ ʧʦʭʠʙʢʘ ʚʠʟʥʘʯʝʥʥʷ ʬʘʢʪʠʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ, ʱʦ 

ʦʙʫʤʦʚʣʝʥʘ ʥʝʦʙʭʽʜʥʽʩʪʶ ʽ ʩʢʣʘʜʥʽʩʪʶ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ 

ʢʦʥʬʽʛʫʨʘʮʽʾ ʚʠʧʫʩʢʥʦʛʦ ʢʦʣʝʢʪʦʨʘ ʥʘ ʨʫʭ ʽ ʨʦʟʩʽʶʚʘʥʥʷ 

ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ɺɻ ʪʘ ʽʥʝʨʮʽʡʥʽʩʪʶ ʨʦʟʽʛʨʽʚʘʥʥʷ 

ʚʠʧʫʩʢʥʦʛʦ ʢʦʣʝʢʪʦʨʫ;  

- ʩʢʣʘʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ (ʷʢʽ ʥʝʦʙʭʽʜʥʦ 

ʚʠʢʦʥʫʚʘʪʠ ʦʢʨʝʤʦ ʜʣʷ ʢʦʞʥʦʛʦ ʪʠʧʫ ʜʚʠʛʫʥʘ)  

ɸʢʫʩʪʠʯʥʠʤʠ 

ʜʘʪʯʠʢʘʤʠ 

ʪʝʤʧʝʨʘʪʫʨʠ 

- ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʡ ʥʘʷʚʥʠʭ ʘʢʫʩʪʠʯʥʠʭ ʜʘʪʯʠʢʽʚ 

ʫʩʢʣʘʜʶʻ ʧʨʦʮʝʩ ʥʘʣʘʰʪʫʚʘʥʥʷ ʜʘʪʯʠʢʘ, ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʠʭ 

ʚʠʪʨʘʪ ʯʘʩʫ ʥʘ ʘʥʘʣʽʟ ʩʠʛʥʘʣʫ (ʬʽʣʴʪʨʘʮʽʷ ʚʽʜ ʟʘʚʘʜ); 

- ʩʣʘʙʢʠʡ ʩʠʛʥʘʣ ʪʘ ʥʘʷʚʥʽʩʪʴ ʟʘʚʘʜ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʥʠʟʴʢʦʾ 

ʰʚʠʜʢʦʜʽʾ ʪʘ ʪʦʯʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ 
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ʈʠʩʫʥʦʢ 1.1 - ʂʣʘʩʠʬʽʢʘʮʽʷ ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ɼɺɿ 
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1 ï ʧʠʪʦʤʘ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ; 2 ï ʪʝʤʧʝʨʘʪʫʨʘ ɺɻ ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷʤ;  

3 ï ʪʝʤʧʝʨʘʪʫʨʘ ɺɻ ʥʘ ʭʦʣʦʩʪʦʤʫ ʭʦʜʫ  

ʈʠʩʫʥʦʢ 1.2 - ɿʘʣʝʞʥʽʩʪʴ ʧʠʪʦʤʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ ʚʽʜ ʢʫʪʘ 

ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ [7] 

 

1 - ʥʝʩʧʨʘʚʥʘ ʬʦʨʩʫʥʢʘ; 2 ï ʟʙʽʣʴʰʝʥʠʡ ʟʘʟʦʨ çʢʣʘʧʘʥ-ʢʦʨʦʤʠʩʣʦè;  

3 ï ʩʧʨʘʚʥʠʡ ʩʪʘʥ; 4 ï ʥʝʱʽʣʴʥʽʩʪʴ ʚʠʧʫʩʢʥʦʛʦ ʢʣʘʧʘʥʘ  

ʈʠʩʫʥʦʢ 1.3 - ɿʤʽʥʘ ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ ʜʠʟʝʣʷ ʧʨʠ ʨʽʟʥʠʭ ʚʽʜʤʦʚʘʭ [7] 
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ʈʠʩʫʥʦʢ 1.4 ï ɿʤʽʥʘ ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ 5ɼʂʈʅ 50/110 ʚʽʜ 

ʢʫʪʘ ʧʦʚʦʨʦʪʫ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʘ [55] 

 

 

ʈʠʩʫʥʦʢ 1.5 ï ɿʘʣʝʞʥʽʩʪʴ ʤʠʪʪʻʚʠʭ ʟʥʘʯʝʥʴ ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ ʧʦ ʮʠʣʽʥʜʨʘʭ ʚʽʜ 

ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʚʘʣʘ ʜʚʠʛʫʥʘ [55] 
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ʈʠʩʫʥʦʢ 1.6 ï ɿʘʣʝʞʥʽʩʪʴ ʤʠʪʪʻʚʠʭ ʟʥʘʯʝʥʴ ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ ʧʦ ʮʠʣʽʥʜʨʘʭ ʚʽʜ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʘʣʫ ʜʚʠʛʫʥʘ [55] 

 

 

 

ʈʠʩʫʥʦʢ 1.7 - ʉʭʝʤʘʪʠʟʦʚʘʥʘ ʦʩʮʠʣʦʛʨʘʤʘ ʤʠʪʪʻʚʠʭ ʪʝʤʧʝʨʘʪʫʨ 

ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʫ ʚʠʧʫʩʢʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʽ [55] 

 


