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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.  



5 
 

 

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 
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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. 



47 
 

 

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 



49 
 

 

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). 
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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. 



55 
 

 

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] 
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ʈʠʩʫʥʦʢ 1.8 - ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʤʽʥʠ ʤʠʪʪʻʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ 

ʛʘʟʽʚ ʧʦ ʜʦʚʞʠʥʽ ʚʠʧʫʩʢʥʦʾ ʪʨʫʙʠ [32] 

ɸʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ ʽ ʟʘʩʦʙʽʚ ʚʠʤʽʨʫ ʪʝʤʧʝʨʘʪʫʨʠ ʛʘʟʽʚ (ʨʠʩ. 1.9) 

ʧʦʢʘʟʘʚ, ʱʦ ʟʘʩʪʦʩʦʚʫʚʘʥʽ ʜʣʷ ʧʨʦʤʠʩʣʦʚʠʭ ʮʽʣʝʡ ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ 

ʤʘʣʦʥʘʜʽʡʥʽ ʽ ʤʘʶʪʴ ʧʦʩʪʽʡʥʫ ʯʘʩʫ ʙʽʣʴʰ 1 ʩ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ, 

ʪʘ ʦʙʤʝʞʫʻ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ, ʷʢ ʜʽʘʛʥʦʩʪʠʯʥʠʡ ʧʘʨʘʤʝʪʨ. 

ɼʣʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ɼɺɿ ʥʝʦʙʭʽʜʥʠʡ ʟʘʩʽʙ, ʱʦ ʜʦʟʚʦʣʷʻ ʨʝʻʩʪʨʫʚʘʪʠ 

ʪʝʤʧʝʨʘʪʫʨʫ ɺɻ ʥʘ ʚʠʭʽʜʥʦʤʫ ʟʨʽʟʽ ʚʠʭʣʦʧʥʦʾ ʪʨʫʙʠ ʟ ʯʘʩʪʦʪʦʶ ʥʝ ʥʠʞʯʝ 

ʧʝʨʽʦʜʫ ʧʦʚʥʦʛʦ ʮʠʢʣʫ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ: 

Ὕ̗  
Ͻ

Ͻ
,                                                      (1.1) 

ʜʝ: z - ʪʘʢʪʥʽʩʪʴ ʜʚʠʛʫʥʘ;  

ʽ - ʯʠʩʣʦ ʮʠʣʽʥʜʨʽʚ; 

n - ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʚʘʣʘ ʜʚʠʛʫʥʘ. 

ʊʘʢʘ ʰʚʠʜʢʦʜʽʷ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʟʘʩʦʙʫ ʟʘʙʝʟʧʝʯʠʪʴ ʨʝʻʩʪʨʘʮʽʶ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʽʤʧʫʣʴʩʫ ɺɻ ʨʦʟʜʽʣʴʥʦ ʧʦ ʮʠʣʽʥʜʨʘʭ. 

ʇʦʩʪʘʚʣʝʥʝ ʟʘʚʜʘʥʥʷ ʚʠʨʽʰʫʻʪʴʩʷ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʢʫʩʪʠʯʥʦʛʦ 

ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʠ, ʷʢʠʡ, ʟʘ ʨʘʭʫʥʦʢ ʚʠʩʦʢʦʾ ʰʚʠʜʢʦʜʽʾ (ʰʚʠʜʢʽʩʪʴ 
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ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ι3Ŀ103 Áʉ/ʩ), ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʤʠʪʪʻʚʠʭ 

ʟʥʘʯʝʥʴ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʽʤʧʫʣʴʩʽʚ ɺɻ ʦʢʨʝʤʦ ʢʦʞʥʦʛʦ ʮʠʣʽʥʜʨʘ, ʱʦ, ʚ ʩʚʦʶ 

ʯʝʨʛʫ, ʜʘʻ ʟʤʦʛʫ ʫʜʦʩʢʦʥʘʣʠʪʠ ʩʧʦʩʽʙ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʜʠʟʝʣʽʚ ʚ 

ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʩʪʝʥʜʽʚ ʚ ʨʝʞʠʤʘʭ 

ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ [56]. 

ɺʽʜʦʤʦ, ʱʦ ʩʪʨʫʤʽʥʴ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʠʩʢʨʝʪʥʠʭ 

ʽʤʧʫʣʴʩʽʚ, ʷʢʽ ʫʪʚʦʨʶʶʪʴʩʷ ʦʢʨʝʤʠʤʠ ʮʠʣʽʥʜʨʘʤʠ. ʊʝʤʧʝʨʘʪʫʨʥʽ ʽʤʧʫʣʴʩʠ 

ʟʙʝʨʽʛʘʶʪʴ ʩʚʦʶ ʬʦʨʤʫ ʪʘ ʭʘʨʘʢʪʝʨ ʧʨʦʪʽʢʘʥʥʷ ʚʟʜʦʚʞ ʩʠʩʪʝʤʠ ʚʠʧʫʩʢʫ, 

ʧʦʩʣʘʙʣʶʶʪʴʩʷ ʪʽʣʴʢʠ ʘʤʧʣʽʪʫʜʘ ʽʤʧʫʣʴʩʫ ʪʘ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 

ɺɻ [32, 55]. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ɼɺɿ ʟʘ ʪʝʤʧʝʨʘʪʫʨʥʠʤʠ 

ʽʤʧʫʣʴʩʘʤʠ ɺɻ ʤʦʞʣʠʚʦ ʟʜʽʡʩʥʶʚʘʪʠ ʰʣʷʭʦʤ ʚʩʪʘʥʦʚʣʝʥʥʷ ʘʢʫʩʪʠʯʥʦʛʦ 

ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʚʠʭʦʜʽ ʚʠʭʣʦʧʥʦʾ ʪʨʫʙʠ. ɺʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 

ʢʦʞʥʦʛʦ ʦʢʨʝʤʦʛʦ ʽʤʧʫʣʴʩʫ ʩʪʨʫʤʝʥʷ ʛʘʟʽʚ ʜʘʻ ʽʥʬʦʨʤʘʮʽʶ ʦ ʩʪʘʥʽ ʢʦʞʥʦʛʦ 

ʮʠʣʽʥʜʨʫ ʜʚʠʛʫʥʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʷʚʣʝʥʥʷ ʪʘ ʫʩʫʥʝʥʥʷ 

ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʚ ʨʦʙʦʪʽ ʢʦʞʥʦʛʦ ʮʠʣʽʥʜʨʘ.  

ʇʨʠʥʮʠʧ ʜʽʾ ʘʢʫʩʪʠʯʥʦʛʦ ʜʘʪʯʠʢʘ ʟʘʩʥʦʚʘʥʦ ʥʘ ʟʚ'ʷʟʢʫ ʰʚʠʜʢʦʩʪʽ 

ʧʦʰʠʨʝʥʥʷ ʟʚʫʢʫ ʚ ʛʘʟʽ ʟ ʡʦʛʦ ʪʝʤʧʝʨʘʪʫʨʦʶ. 

ɿʚ'ʷʟʦʢ ʰʚʠʜʢʦʩʪʽ ʧʦʰʠʨʝʥʥʷ ʟʚʫʢʫ ʚ ʛʘʟʽ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʥʘʩʪʫʧʥʠʤ ʨʽʚʥʷʥʥʷʤ: 

TRgkʩ ÖÖÖ=
,
                                                                (1.2) 

ʜʝ ʩ - ʰʚʠʜʢʽʩʪʴ ʧʦʰʠʨʝʥʥʷ ʟʚʫʢʫ ʚ ʛʘʟʽ;  

k - ʧʦʢʘʟʥʠʢ ʘʜʽʘʙʘʪʠ; 

g - ʧʨʠʩʢʦʨʝʥʥʷ ʩʠʣʠ ʚʘʛʠ; 

R - ʫʥʽʚʝʨʩʘʣʴʥʘ ʛʘʟʦʚʘ ʩʪʘʣʘ; 

T - ʪʝʤʧʝʨʘʪʫʨʘ ʛʘʟʫ. 

ʆʩʢʽʣʴʢʠ k, g ʽ R ʻ ʧʦʩʪʽʡʥʠʤʠ ʜʣʷ ʜʘʥʦʛʦ ʩʢʣʘʜʫ ʛʘʟʽʚ, ʪʦ ʰʚʠʜʢʽʩʪʴ 

ʟʚʫʢʫ ʧʦʚôʷʟʘʥʘ ʣʠʰʝ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ, ʘʥʘʷʚʥʽʩʪʴ ʢʚʘʜʨʘʪʥʦʛʦ ʢʦʨʝʥʷ ʚ 

ʨʽʚʥʷʥʥʽ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʣʽʥʽʡʥʽʩʪʴ ʟʘʣʝʞʥʦʩʪʽ ʰʚʠʜʢʦʩʪʽ ʧʦʰʠʨʝʥʥʷ ʟʚʫʢʫ ʚ 

ʛʘʟʽ ʚʽʜ ʡʦʛʦ ʪʝʤʧʝʨʘʪʫʨʠ.  
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ʈʠʩʫʥʦʢ 1.9 - ʂʣʘʩʠʬʽʢʘʮʽʷ ʤʝʪʦʜʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ
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ʆʜʥʘʢ, ʷʢ ʧʦʢʘʟʫʶʪʴ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʫ ʥʝʦʙʭʽʜʥʦʤʫ ʜʣʷ ʮʽʣʝʡ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʜʽʘʧʘʟʦʥʽ, ʮʷ ʥʝʣʽʥʽʡʥʽʩʪʴ ʤʽʥʽʤʘʣʴʥʘ ʽ 

ʧʦʭʠʙʢʘ ʚʠʤʽʨʫ ʥʝ ʧʝʨʝʚʠʱʫʻ 1% [57]. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʪʘʢʦʞ ʧʽʜʪʚʝʨʜʞʝʥʠʡ ʥʝʟʥʘʯʥʠʡ 

ʚʧʣʠʚ ʢʦʣʠʚʘʥʥʷ ʩʢʣʘʜʫ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʽ ʥʘʷʚʥʦʩʪʽ ʯʘʩʪʦʢ ʩʘʞʽ ʫ 

ʚʠʭʣʦʧʥʽʡ ʪʨʫʙʽ ʥʘ ʰʚʠʜʢʽʩʪʴ ʧʦʰʠʨʝʥʥʷ ʟʚʫʢʫ (ʜʦ Ñ1,7% ʧʨʠ ʟʤʽʥʽ 

ʢʦʝʬʽʮʽʻʥʪʘ ʥʘʜʣʠʰʢʫ ʧʦʚʽʪʨʷ (Ŭ) ʚʽʜ 1 ʜʦ Ð, ʽ ʤʝʥʰ 0,001% ʧʨʠ ʟʤʽʥʽ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʯʘʩʪʦʢ ʩʘʞʽ ʚʽʜ 0 ʜʦ 1,8 ʛ/ʤ3) [57]. ʋʩʽ ʮʽ ʨʝʟʫʣʴʪʘʪʠ ʚʢʘʟʫʶʪʴ ʥʘ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʢʫʩʪʠʯʥʦʛʦ ʜʘʪʯʠʢʘ ʜʣʷ ʚʠʤʽʨʫ ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ 

[58, 59, 60]. 

ʗʢ ʩʠʛʥʘʣ, ʱʦ ʨʝʻʩʪʨʫʻ ʪʝʤʧʝʨʘʪʫʨʫ ʛʘʟʦʚʦʛʦ ʧʦʪʦʢʫ ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʨʽʟʥʽ ʧʘʨʘʤʝʪʨʠ ʘʢʫʩʪʠʯʥʦʛʦ ʩʠʛʥʘʣʫ, ʱʦ ʟʤʽʥʶʶʪʴʩʷ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʛʘʟʦʚʦʛʦ ʧʦʪʦʢʫ (ʨʠʩ. 1.10). ʎʝ ʽ ʯʘʩ ʧʨʦʭʦʜʞʝʥʥʷ 

ʽʤʧʫʣʴʩʥʦʛʦ ʘʢʫʩʪʠʯʥʦʛʦ ʩʠʛʥʘʣʫ, ʽ ʟʤʽʥʘ ʯʘʩʪʦʪʠ ʘʢʫʩʪʠʯʥʦʛʦ ʩʠʛʥʘʣʫ, ʽ 

ʟʨʫʰʝʥʥʷ ʬʘʟ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʘʢʫʩʪʠʯʥʦʛʦ ʩʠʛʥʘʣʫ ʯʝʨʝʟ ʩʪʨʫʤʽʥʴ ʛʘʟʫ. 

ɸʥʘʣʽʟʫʶʯʠ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʘʢʫʩʪʠʯʥʠʭ ʜʘʪʯʠʢʽʚ (ʨʠʩ. 1.10), ʩʣʽʜ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘʡʙʽʣʴʰʝ ʚʽʜʧʦʚʽʜʘʻ ʮʽʣʷʤ ʨʝʻʩʪʨʘʮʽʾ ʰʚʠʜʢʦʟʤʽʥʶʻʤʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ ɼɺɿ ʧʦ ʰʚʠʜʢʦʜʽʾ, ʪʦʯʥʦʩʪʽ ʪʘ ʩʢʣʘʜʥʦʩʪʽ ʨʝʻʩʪʨʘʮʽʾ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʽʤʧʫʣʴʩʫ - ʬʘʟʦʘʢʫʩʪʠʯʥʠʡ ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ (ʌɸɼʊ) ʟ 

ʧʨʦʪʦʯʥʠʤ ʘʢʫʩʪʠʯʥʠʤ ʨʝʟʦʥʘʪʦʨʦʤ ʢʦʣʠʚʘʥʴ (ʇɸʈʂ) [58, 59, 60, 61].  

ɿʘʙʝʟʧʝʯʝʥʥʷ ʚʽʣʴʥʦʛʦ ʧʨʦʪʦʢʫ ʛʘʟʽʚ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʩʪʘʣʫ ʯʘʩʫ 

ʜʘʪʯʠʢʘ ʪʘ ʚʧʣʠʚ ʽʥʰʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʽʤʧʫʣʴʩʽʚ. ɺʠʙʽʨ ʦʧʪʠʤʘʣʴʥʠʭ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʽ ʛʘʟʦʜʽʥʘʤʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʝʟʦʥʘʪʦʨʘ ʟʥʘʯʥʦ ʟʙʽʣʴʰʫʻ 

ʩʠʛʥʘʣ, ʱʦ ʨʝʻʩʪʨʫʻʪʴʩʷ. ɸ ʜʠʬʫʟʦʨʥʠʡ ʚʭʽʜ ʽ ʢʦʥʬʫʟʦʨʥʠʡ ʚʠʭʽʜ 

ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʟʤʝʥʰʫʻ ʰʢʽʜʣʠʚʽ ʰʫʤʠ ʧʨʠ ʨʦʟʰʠʨʝʥʥʽ ʛʘʟʽʚ. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʡ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʧʦʩʦʙʫ ʝʢʩʧʨʝʩ-

ʜ̔ ʘʛʥʦʩʪʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʜʠʟʝʣʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ 

ʌɸɼʊ ʟ ʇɸʈʂ ʨʦʟʨʦʙʣʝʥʦ [62] ʽ ʚʠʛʦʪʦʚʣʝʥʦ ʤʘʢʝʪʥʠʡ ʟʨʘʟʦʢ 

ʬʘʟʦʘʢʫʩʪʠʯʥʦʛʦ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʧʨʦʚʝʜʝʥʦ ʡʦʛʦ ʪʝʦʨʝʪʠʯʥʽ  ̔

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ. 
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1.4 ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 1 

 

1. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʫ 

ʟʥʘʯʥʽʡ ʤʽʨʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʝʭʥʽʯʥʠʤ ʩʪʘʥʦʤ ʾʭ ʜʚʠʛʫʥʽʚ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʟʛʦʨʘʥʥʷ, ʜʣʷ ʘʢʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʷʢʠʡ ʥʝʦʙʭʽʜʥʘ ʦʙ'ʻʢʪʠʚʥʘ ʽʥʬʦʨʤʘʮʽʷ, ̫ ʢʘ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʪʝʭʥʽʯʥʠʤ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷʤ ʥʘ ʙʘʟʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʝʪʦʜʽʚ ʪʘ 

ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ.  

2. 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 ʟʚʠʯʘʡʥʦʤʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʚʪʦʥʦʤʥʠʭ ʪʘ ʥʝ 

ʩʢʣʘʜʥʠʭ ʟʘʩʦʙʽʚ ʪʝʭʥʽʯʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. 

3. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʚʠʷʚʣʝʥʦ, ʱʦ ʽʩʥʫʶʯʽ 

ʤʝʪʦʜʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ɼɺɿ ʤʘʶʪʴ ʚʝʣʠʢʫ ʨʦʟʤʘʾʪʽʩʪʴ ʽ ʩʢʣʘʜʥʽʩʪʴ ʧʨʠ 

ʨʝʘʣʽʟʘʮʽʾ ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʆʩʦʙʣʠʚʫ ʩʢʣʘʜʥʽʩʪʴ ʧʨʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʽ 

ɼɺɿ, ʟʦʢʨʝʤʘ ʜʠʟʝʣʽʚ, ʧʨʝʜʩʪʘʚʣʷʻ ʩʠʩʪʝʤʘ ʞʠʚʣʝʥʥʷ ʧʘʣʠʚʦʤ, ʪʝʭʥʽʯʥʠʡ 

ʩʪʘʥ ʷʢʦʾ ʚʠʟʥʘʯʘʻ ʾʭ ʝʢʦʥʦʤʽʯʥʽ ʪʘ ʝʢʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʽ ʚʽʜʤʦʚʠ ʷʢʦʾ 

ʤʦʞʫʪʴ ʜʦʩʷʛʘʪʠ ʜʚʦʭ ʪʨʝʪʠʥ ʚʽʜʤʦʚ ʜʚʠʛʫʥʘ.  

4. ɯʩʥʫʶʯʽ ʤʝʪʦʜʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʩʠʩʪʝʤ ʞʠʚʣʝʥʥʷ ɼɺɿ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʩʢʣʘʜʥʽʩʪ ʁʽ ʜʦʨʦʞʥʝʯʝ  ʁʟʘʩʪʦʩʦʚʫʚʘʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʘ 

ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʽʩʪ ʁʯʘʩʪʢʦʚʦʛʦ ʨʦʟʙʠʨʘʥʥʷ ɼɺɿ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ 

ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʩʪʝʥʜʽʚ. 

5. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʯʫʪʣʠʚʠʭ, ʩʪʘʙʽʣʴʥʠʭ ʽ 

ʽʥʬʦʨʤʘʪʠʚʥʠʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʠʡ ʥʝ ʚʠʤʘʛʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʩʢʣʘʜʥʠʭ ʩʧʝʮʽʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʩʪʝʥʜʽʚ, ʻ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ (ɺɻ) ɼɺɿ. ʈʝʻʩʪʨʫʶʯʠ ʪʝʤʧʝʨʘʪʫʨʫ ɺɻ ʢʦʞʥʦʛʦ 

ʮʠʣʽʥʜʨʘ ʦʢʨʝʤʦ, ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʚʽʜʤʦʚʠ ʩʠʩʪʝʤʠ ʧʘʣʠʚʦʧʦʜʘʯʽ, ʤʝʭʘʥʽʟʤʫ 

ʛʘʟʦʨʦʟʧʦʜʽʣʫ ʪʘ ʮʠʣʽʥʜʨʦ-ʧʦʨʰʥʝʚʦʾ ʛʨʫʧʠ, ʘ ʪʘʢʦʞ ʧʦʙʽʯʥʦ ʩʫʜʠʪʠ ʧʨʦ 

ʧʦʪʫʞʥʽʩʪʴ, ʱʦ ʚʽʜʜʘʻʪʴʩʷ ʢʦʞʥʠʤ ʮʠʣʽʥʜʨʦʤ. 
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6. ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʩʧʦʩʦʙʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ɼɺɿ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʶ ɺɻ, ʟ 

ʤʝʪʦʶ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʠʟʝʣʽʚ ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʧʦʪʨʝʙʫʻ 

ʩʪʚʦʨʝʥʥʷ ʟʘʩʦʙʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʷʢʠʡ ʟʜʘʪʝʥ ʽʟ ʥʝʦʙʭʽʜʥʦʶ ʰʚʠʜʢʽʩʪʶ ʪʘ 

ʪʦʯʥʽʩʪʶ ʚʠʟʥʘʯʘʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ɺɻ ʟʘ ʦʢʨʝʤʠʤʠ ʮʠʣʽʥʜʨʘʤʠ. 

7. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʜʣʷ ʮʽʣʝʡ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʠʟʝʣʽʚ ʚ ʫʤʦʚʘʭ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘʡʙʽʣʴʰ ʚʽʜʧʦʚʽʜʘʶʪʴ ʘʢʫʩʪʠʯʥʽ ʜʘʪʯʠʢʠ ʪʝʤʧʝʨʘʪʫʨʠ, ʘ ʩʘʤʝ 

ʬʘʟʦʘʢʫʩʪʠʯʥʠʡ ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ (ʌɸɼʊ) ʟ ʧʨʦʪʦʯʥʠʤ ʘʢʫʩʪʠʯʥʠʤ 

ʨʝʟʦʥʘʪʦʨʦʤ ʢʦʣʠʚʘʥʴ (ʇɸʈʂ).  

 

1.5 ʄʝʪʘ ʽ ʟʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʩʥʦʚʢʽʚ ʧʦ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʫ, ʤʝʪʦʶ ʜʠʩʝʨʪʘʮʽʡʥʦʾ 

ʨʦʙʦʪʠ ʻ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷʤ ʩʧʦʩʦʙʫ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʜʠʟʝʣʽʚ ʟʘ ʤʠʪʪʻʚʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ ʥʘʩʪʫʧʥʽ ʟʘʜʘʯʽ: 

- ʚʠʢʦʥʘʪʠ ʘʥʘʣʽʟ ʽ ʚʠʙʽʨ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʤʝʪʦʜʽʚ, ʩʧʦʩʦʙʽʚ ʪʘ 

ʟʘʩʦʙʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ; 

- ʨʦʟʨʦʙʠʪʠ ʪʘ ʧʦʙʫʜʫʚʘʪʠ ʜʦʮʽʣʴʥʫ ʤʦʜʝʣʴ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ɼɺɿ; 

- ʨʦʟʨʦʙʠʪʠ ʩʭʝʤʫ ʪʘ ʚʠʛʦʪʦʚʠʪʠ ʤʘʢʝʪʥʠʡ ʟʨʘʟʦʢ ʟʘʩʦʙʫ ʝʢʩʧʨʝʩ-

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʧʝʨʝʚʽʨʠʪʠ ʡʦʛʦ ʨʦʙʦʪʦʟʜʘʪʥʽʩʪʴ, ʚʠʢʦʥʘʪʠ ʥʘʣʘʰʪʫʚʘʥʥʷ 

ʪʘ ʢʘʣʽʙʨʫʚʘʥʥʷ; 

- ʧʨʦʚʝʩʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʚʽʜʤʦʚ ɼɺɿ ʥʘ ʡʦʛʦ 

ʝʥʝʨʛʝʪʠʯʥʽ,  ʝʢʦʣʦʛʽʯʥʽ, ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʘ ʪʘʢʦʞ, ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ 

ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ; 

- ʚʠʢʦʥʘʪʠ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ; 

- ʨʦʟʨʦʙʠʪʠ ʧʨʦʛʨʘʤʦʚʘʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ɼɺɿ ʥʘ 

ʦʩʥʦʚʽ ʦʧʪʠʤʽʟʦʚʘʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ; 



69 
 

 

- ʨʦʟʨʦʙʠʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ 

ʨʦʟʨʦʙʣʝʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʜʘʯ ʨʦʟʨʦʙʣʝʥʦ ʟʘʛʘʣʴʥʫ ʤʝʪʦʜʠʢʫ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʧʦʩʦʙʫ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʜʠʟʝʣʽʚ ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ (ʨʠʩ. 1.11), ʱʦ ʧʝʨʝʜʙʘʯʘʻ 

ʧʨʦʚʝʜʝʥʥʷ ʨʷʜʫ ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

1. ɸʥʘʣ̔ʟ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ ʽ ʩʧʦʩʦʙʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ 

ʜʠʟʝʣʽʚ, ʚʠʙʽʨ ʪʘ ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʜʦʮʽʣʴʥʦʛʦ ʤʝʪʦʜʫ ʪʘ ʩʧʦʩʦʙʫ ʜʣʷ 

ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ 

 

2. ɸʥʘʣʽʟ ʟʘʩʦʙʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʜʠʟʝʣʽʚ, ʚʠʙʽʨ ʪʘ 

ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʘʩʦʙʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

 

3. ʈʦʟʨʦʙʢʘ ʪʘ ʧʦʙʫʜʦʚʘ ʜʦʮʽʣʴʥʦʾ ʤʦʜʝʣʽ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ 

ʩʪʘʥʫ ʜʠʟʝʣʽʚ 

 

4. ʈʦʟʨʦʙʢʘ ʩʭʝʤʠ ʪʘ ʤʘʢʝʪʥʦʛʦ ʟʨʘʟʢʘ ʟʘʩʦʙʫ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, 

ʧʝʨʝʚʽʨʢʘ ʡʦʛʦ ʨʦʙʦʪʦʟʜʘʪʥʦʩʪ,̔ ʧʨʦʚʝʜʝʥʥʷ ʥʘʣʘʰʪʫʚʘʥʥʷ ʪʘ 

ʢʘʣʽʙʨʫʚʘʥʥʷ 

 

5. ʇʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʜʠʟʝʣʷ ʥʘ ʤʦʪʦʨʥʦʤʫ 

ʩʪʝʥʜʽ ʟ ʤʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʽʤʽʪʦʚʘʥʠʭ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʩʠʩʪʝʤ 

ʜʚʠʛʫʥʘ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʪʘ ʝʥʝʨʛʝʪʠʯʥʽ, ʝʢʦʣʦʛʽʯʥʽ 

 ̔ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ 

 

6. ʈʦʟʨʦʙʢʘ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʠʟʝʣʷ ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʦʶ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʡʦʛʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ 

 

7. ʇʝʨʝʚʽʨʢʘ ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʨʦʙʦʪʦʟʜʘʪʥʦʩʪʽ ʫʜʦʩʢʦʥʘʣʝʥʦʛʦ 

ʩʧʦʩʦʙʫ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

 

ʈʠʩʫʥʦʢ 1.11 - ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ 
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ʈʆɿɼɯʃ 2 

ʈʆɿʈʆɹʂɸ ʊɸ ʇʆɹʋɼʆɺɸ ɼʆʎɯʃʔʅʆɰ ʄʆɼɽʃɯ ɼɯɸɻʅʆʉʊʋɺɸʅʅʗ 

ʊɽʍʅɯʏʅʆɻʆ ʉʊɸʅʋ ɼʀɿɽʃɯɺ 

 

2.1 ɺʠʟʥʘʯʝʥʥʷ ʜʚʠʛʫʥʘ ʷʢ ʦʙôʻʢʪʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

 

ʋ ʧʨʘʢʪʠʮʽ ʝʢʩʧʣʫʘʪʘʮiʽ ʪʘ ʨʝʤʦʥʪʫ ɼɺɿ ʪʝʭʥʽʯʥʝ ʜiʘʛʥʦʩʪʫʚʘʥʥʷ 

ʜʦʧʦʤʘʛʘʻ ʚʠʨiʰʠʪʠ ʜʚʘ ʦʩʥʦʚʥʠʭ ʟʘʚʜʘʥʥʷ ï ʧʝʨʝʚʽʨʢʫ ʨʦʙʦʪʦʟʜʘʪʥʦʩʪi ʡ 

ʧʦʰʫʢ ʜʝʬʝʢʪiʚ (ʚiʜʤʦʚ), ʷʢʠʡ ʤʦʞʝ ʦʭʦʧʣʶʚʘʪʠ ʦʧʝʨʘʮʽʾ ʟ ʨʝʛʫʣʶʚʘʥʥʷ 

ʦʢʨʝʤʠʭ ʤʝʭʘʥiʟʤiʚ i ʩʠʩʪʝʤ.  

ʆʩʥʦʚʥʠʤʠ ʧʦʥʷʪʪʷʤʠ ʪʝʦʨʽʾ ʪʝʭʥʽʯʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʻ: ʦʙôʻʢʪ, 

ʩʠʩʪʝʤʘ, ʩʪʘʥ ʦʙôʻʢʪʘ, ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʨʦʙʦʪʦʟʜʘʪʥʽʩʪʴ, ʥʝʨʦʙʦʪʦʟʜʘʪʥʽʩʪʴ, 

ʩʧʨʘʚʥʽʩʪʴ, ʥʝʩʧʨʘʚʥʽʩʪʴ, ʚʽʜʤʦʚʘ, ʧʝʨʝʚʽʨʢʘ, ʧʨʦʛʨʘʤʘ ʧʦʰʫʢʫ, ʪʝʩʪ, 

ʜʽʘʛʥʦʩʪʠʯʥʠʡ ʧʘʨʘʤʝʪʨ ʪʘ ʽʥʰʝ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʧʨʷʤʽ ʪʘ ʥʝʧʨʷʤʽ ʜʽʘʛʥʦʩʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ. ʇʨʷʤʽ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʦʙôʻʢʪʘ, ʘ ʥʝʧʨʷʤʽ ʧʦʚôʷʟʘʥʽ ʟ 

ʧʨʷʤʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʟʘʣʝʞʥʽʩʪʶ. ʋ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ 

ʙʫʣʦ ʚʠʢʦʨʠʩʪʦʚʘʥʦ ʜʽʘʛʥʦʩʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʪʘ ʪʝʨʤʽʥʦʣʦʛʽʶ ʟʛʽʜʥʦ ʟ ɻʆʉʊ 

23435-79 çʊʝʭʥʠʯʝʩʢʘʷ ʜʠʘʛʥʦʩʪʠʢʘ. ɼʚʠʛʘʪʝʣʠ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ 

ʧʦʨʰʥʝʚʳʝ. ʅʦʤʝʥʢʣʘʪʫʨʘ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚè, ɻʆʉʊ 20911-89 

çʊʝʭʥʠʯʝʩʢʘʷ ʜʠʘʛʥʦʩʪʠʢʘ. ʊʝʨʤʠʥʳ ʠ ʦʧʨʝʜʝʣʝʥʠʷè ʪʘ ɻʆʉʊ 27.002-89 

çʅʘʜʸʞʥʦʩʪʴ ʚ ʪʝʭʥʠʢʝ. ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ. ʊʝʨʤʠʥʳ ʠ ʦʧʨʝʜʝʣʝʥʠʷ.è. 

ɼʣʷ ʨʦʟʨʦʙʢʠ ʦʧʪʠʤʽʟʦʚʘʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʝʢʩʧʨʝʩ-ʜiʘʛʥʦʩʪʫʚʘʥʥʷ ʧʨʠ 

ʢʦʥʪʨʦʣʽ ʨʦʙʦʪʦʟʜʘʪʥʦʩʪi ɼɺɿ ʙʫʣʦ ʚʠʢʦʥʘʥʦ:  

ʘ) ʚʠʚʯʝʥʥʷ ʜʚʠʛʫʥʘ, ʷʢ ʦʙ'ʻʢʪʘ ʜiʘʛʥʦʩʪʫʚʘʥʥʷ;  

ʙ) ʧʦʙʫʜʦʚʘʥʦ ʡʦʛʦ ʜʽʘʛʥʦʩʪʠʯʥʫ ʤʦʜʝʣʴ;  

ʚ) ʟʜʽʡʩʥʝʥʦ ʘʥʘʣiʟ ʤʦʜʝʣi ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʘ ʦʙʨʘʥʦ ʥʝʦʙxiʜʥʫ i 

ʜʦʩʪʘʪʥʶ ʢiʣʴʢiʩʪʴ ʜiʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʢʦʥʪʨʦʣʶ ʨʦʙʦʪʦʟʜʘʪʥʦʩʪi 

ʜʚʠʛʫʥʘ;  
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ʛ) ʥʘ ocʥoʚʽ ʦʙʨʘʥʦʾ ʩʫʢʫʧʥʦʩʪʽ ʜiʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨiʚ ʧʦʙʫʜʦʚʘʥʦ 

ʪʘ ʦʧʪʠʤiʟʦʚʘʥʦ ʘʣʛʦʨʠʪʤ ʢʦʥʪʨʦʣʶ ʨʦʙʦʪʦʟʜʘʪʥʦʩʪi ɼɺɿ.  

ɺʠʚʯʝʥʥʷ ɼɺɿ, ʷʢ ʦʙ'ʻʢʪʫ ʜiʘʛʥʦʩʪʫʚʘʥʥʷ ʦʭʦʧʣʶ:̒ 

- ʚʠʚʯʝʥʥʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʜʚʠʛʫʥiʚ ʟ ʚʠʜiʣʝʥʥʷʤ 

ʝʣʝʤʝʥʪiʚ i ʟʚ'ʷʟʢiʚ ʤiʞ ʥʠʤʠ, ʟʦʢʨʝʤʘ ʟʚʦʨʦʪʥʠʭ;  

- ʚʠʜiʣʝʥʥʷ ʾx ʤʦʞʣʠʚʠʭ ʩʪʘʥʽʚ ʪʘ ʘʥʘʣiʟ ʪʝʭʥiʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ 

ʢʦʥʪʨʦʣʶ ʦʟʥʘʢ, ʷʢi ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʪʘʥ;  

- ʟʙiʨ i ʦʙʨʦʙʢʫ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʘʪʝʨiaʣiʚ, ʷʢi ʜʘʶʪʴ ʟʤʦʛʫ ʚʠʟʥʘʯʠʪʠ 

ʨʦʟʧʦʜiʣ ʡʤʦʚʽʨʥʦʩʪʝʡ ʤʦʞʣʠʚʠʭ ʩʪʘʥʽʚ ʜʚʠʛʫʥʽʚ ʪʘ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ 

ʚʠʷʚʣʝʥʥʷ ʚʽʜʤʦʚ ʾx ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪiʚ;  

- ʨʦʟʨʦʙʢʫ ʪʘ ʜʦʩʣiʜʞʝʥʥʷ ʥʝʦʙxiʜʥʠʭ ʩʧʦʩʦʙiʚ, ʟʘʩʦʙiʚ ʪʘ ʧʘʨʘʤʝʪʨʽʚ 

ʜiʘʛʥʦʩʪʫʚʘʥʥʷ;  

- ʟʙiʨ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʧʨʦ ʚʠʪʨʘʪʠ (ʯʘʩʫ, ʝʥʝʨʛʽʾ, ʚʘʨʪʦʩʪʽ), 

ʷʢi ʧʦʚ'ʷʟʘʥi iʟ ʟʜʽʡʩʥʶʚʘʥʥʷʤ ʥʝʦʙʭiʜʥʠʭ ʧʝʨʝʚiʨʦʢ. 

ʆʙ'ʻʢʪ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ (ʆɼ) ʚ ʪʝʭʥʽʯʥʽʡ ʜʽʘʛʥʦʩʪʠʮʽ - ʮʝ ʪʘʢʠʡ 

ʪʝʭʥʽʯʥʠʡ ʦʙ'ʻʢʪ, ʱʦʜʦ ʷʢʦʛʦ ʚʠʨʽʰʫʻʪʴʩʷ ʧʝʚʥʘ ʜʽʘʛʥʦʩʪʠʯʥʘ ʟʘʜʘʯʘ. ʋ 

ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʜʽʘʛʥʦʩʪʠʯʥʘ ʟʘʜʘʯʘ ï ʮʝ ʟʘʜʘʯʘ ʧʦ ʚʩʪʘʥʦʚʣʝʥʥʶ 

ʩʪʫʧʝʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʪʝʭʥʽʯʥʦʛʦ ʦʙ'ʻʢʪʘ ʚʩʪʘʥʦʚʣʝʥʠʤ ʜʦ ʥʴʦʛʦ ʚʠʤʦʛʘʤ.  

ʇʨʠʡʥʷʪʦ ʨʦʟʨʽʟʥʷʪʠ ʜʚʽ ʦʩʥʦʚʥʽ ʜʽʘʛʥʦʩʪʠʯʥʽ ʟʘʜʘʯʽ: ʟʘʜʘʯʘ ʢʦʥʪʨʦʣʶ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ (ʧʨʷʤʘ ʟʘʜʘʯʘ), ʽ ʟʘʜʘʯʘ ʧʦʰʫʢʫ ʜʝʬʝʢʪʽʚ (ʟʚʦʨʦʪʥʘ ʟʘʜʘʯʘ). 

ɼʽʘʛʥʦʩʪʠʯʥʽ ʟʘʜʘʯʽ ʚʠʨʽʰʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʽʘʛʥʦʩʪʠʯʥʠʭ 

(ʤʘʪʝʤʘʪʠʯʥʠʭ) ʤʦʜʝʣʝʡ (ɼʄ).  

ʉʪʘʥʜʘʨʪʠʟʦʚʘʥʠʤ ʚʠʟʥʘʯʝʥʥʷʤ ɼʄ ʻ: ʜʽʘʛʥʦʩʪʠʯʥʘ ʤʦʜʝʣʴ ï ʮʝ 

ʬʦʨʤʘʣʽʟʦʚʘʥʠʡ ʦʧʠʩ ʆɼ, ʱʦ ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ, ʦʧʠʩ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ ʘʥʘʣʽʪʠʯʥʽʡ, 

ʪʘʙʣʠʯʥʽʡ, ʚʝʢʪʦʨʥʽʡ, ʛʨʘʬʽʯʥʽʡ ʪʘ ʽʥʰʽʡ ʬʦʨʤʘʤʠ [11]. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, 

ʜʽʘʛʥʦʩʪʠʯʥʘ ʤʦʜʝʣʴ - ʮʝ ʙʫʜʴ-ʷʢʝ ʟʥʘʥʥʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ 

ʚʠʨʽʰʝʥʥʷ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʟʘʜʘʯʽ ʽ ʧʨʝʜʩʪʘʚʣʝʥʝ ʫ ʧʝʚʥʦʤʫ ʚʠʛʣʷʜʽ ʯʠ ʬʦʨʤʽ. 

ʈʽʟʥʦʚʠʜ ʬʦʨʤ ɼʄ ʻ ʰʠʨʦʢʠʤ - ʚʽʜ ʫʷʚʠ ʜʝʬʝʢʪʽʚ ʽ ʾʭ ʦʟʥʘʢ ʦʢʨʝʤʠʤ 

ʩʧʝʮʽʘʣʽʩʪʦʤ, ʱʦ ʧʨʘʢʪʠʯʥʦ ʚʠʢʦʥʫʻ ʨʦʙʦʪʠ ʧʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʶ ʽ ʨʝʤʦʥʪʫ 
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ʆɼ ʜʦ ʤʘʪʝʤʘʪʠʯʥʠʭ ʬʦʨʤ, ʨʝʘʣʽʟʦʚʘʥʠʭ ʚ ʬʦʨʤʘʣʴʥʠʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ 

ʧʨʦʛʨʘʤʘʭ. ʌʦʨʤʘʣʽʟʦʚʘʥʠʡ ʦʧʠʩ (ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ) ʦʙ'ʻʢʪʘ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʬʦʨʤʘʭ [7, 18, 19, 

24, 63 - 84]: 

- ʚ ʘʥʘʣʽʪʠʯʥʽʡ (ʫ ʚʠʛʣʷʜʽ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʘʙʦ ʘʣʛʝʙʨʘʾʯʥʠʭ ʨʽʚʥʷʥʴ); 

- ʚ ʪʘʙʣʠʯʥʽʡ ʬʦʨʤʽ (ʫ ʚʠʛʣʷʜʽ ʪʘʙʣʠʮʽ ʩʪʘʥʽʚ); 

- ʚ ʛʨʘʬʽʯʥʽʡ (ʫ ʚʠʛʣʷʜʽ ʛʨʘʬʽʚ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚ'ʷʟʢʽʚ); 

- ʫ ʬʦʨʤʽ ʣʦʛʽʯʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʽ ʪ. ʜ.  

ʄʦʜʝʣʽ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʜʘʥʽ ʚ ʷʚʥʦʤʫ ʘʙʦ ʥʝʷʚʥʦʤʫ ʚʠʛʣʷʜʽ. 

ʗʚʥʘ ʤʦʜʝʣʴ ʦʙ'ʻʢʪʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʩʫʢʫʧʥʽʩʪʴ 

ʬʦʨʤʘʣʽʟʦʚʘʥʠʭ ʦʧʠʩʽʚ ʚʩʽʭ ʦʙʛʦʚʦʨʝʥʠʭ ʥʦʨʤʘʪʠʚʥʦʶ ʜʦʢʫʤʝʥʪʘʮʽʻʶ 

ʪʝʭʥʽʯʥʠʭ ʩʪʘʥʽʚ, ʷʢʝ ʧʽʜʣʷʛʘʶʪʴ ʜʽʘʛʥʦʩʪʫʚʘʥʥʶ. 

ʅʝʷʚʥʘ ʤʦʜʝʣʴ ʦʙ'ʻʢʪʘ ʪʝʭʥʽʯʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʤʽʩʪʠʪʴ 

ʬʦʨʤʘʣʽʟʦʚʘʥʠʡ ʦʧʠʩ ʦʜʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʪʘ ʧʨʘʚʠʣʘ ʦʪʨʠʤʘʥʥʷ ʦʧʠʩʽʚ 

ʽʥʰʠʭ ʪʝʭʥʽʯʥʠʭ ʩʪʘʥʽʚ ʥʘ ʦʩʥʦʚʽ ʟʘʜʘʥʦʛʦ. ʇʨʠʯʦʤʫ, ʥʘʡʯʘʩʪʽʰʝ 

ʤʘʪʝʤʘʪʠʯʥʘ (ʜʽʘʛʥʦʩʪʠʯʥʘ) ʤʦʜʝʣʴ ʚʠʟʥʘʯʘʻ ʩʧʨʘʚʥʠʡ ʩʪʘʥ. ʄʦʜʝʣʽ ʜʣʷ 

ʽʥʰʠʭ ʪʝʭʥʽʯʥʠʭ ʩʪʘʥʽʚ ʦʪʨʠʤʫʶʪʴ ʥʘ ʦʩʥʦʚʽ ʤʦʜʝʣʽ ʩʧʨʘʚʥʦʛʦ ʩʪʘʥʫ ʽ 

ʧʨʘʚʠʣ, ʱʦ ʟʚ'ʷʟʫʶʪʴ ʢʦʥʢʨʝʪʥʫ ʥʝʩʧʨʘʚʥʽʩʪʴ ʟ ʧʘʨʘʤʝʪʨʘʤʠ ʪʝʭʥʽʯʥʦʛʦ 

ʩʪʘʥʫ. 

ʊʘʢʦʞ, ʥʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʧʨʷʤʘ ʽ ʟʚʦʨʦʪʥʘ ʟʘʜʘʯʽ ʻ ʧʦ ʩʫʪʽ 

ʚʠʨʘʞʝʥʥʷʤ ʚ ʪʝʭʥʽʯʥʽʡ ʜʽʘʛʥʦʩʪʠʮʽ ʜʚʦʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʧʽʜʭʦʜʽʚ ʪʝʦʨʽʾ 

ʩʠʩʪʝʤ. ɿʘʜʘʯʝʶ ʢʦʥʪʨʦʣʶ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʻ ʚʠʨʘʞʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʧʽʜʭʦʜʫ, ʘ ʟʘʜʘʯʝʶ ʧʦʰʫʢʫ ʜʝʬʝʢʪʽʚ - ʚʠʨʘʞʝʥʥʷ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʽʜʭʦʜʫ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʛʦʪʦʚʠʡ ʤʘʪʝʤʘʪʠʯʥʠʡ ʘʧʘʨʘʪ, ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʝʨʰʦʾ ʟʘʜʘʯʽ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʘʙʩʪʨʘʢʪʥʽ ʤʦʜʝʣʽ (ʜʠʬʝʨʝʥʮʽʡʥʝ ʨʽʚʥʷʥʥʷ ʟʘʜʘʥʦʛʦ ʧʦʨʷʜʢʫ, 

ʘʥʘʣʽʪʠʯʥʠʡ ʚʠʨʘʟ ʣʦʛʽʯʥʦʾ ʬʫʥʢʮʽʾ, ʘʙʩʪʨʘʢʪʥʠʡ ʢʽʥʮʝʚʠʡ ʘʚʪʦʤʘʪ), ʘ ʜʣʷ 

ʚʠʨʽʰʝʥʥʷ ʜʨʫʛʦʾ - ʩʪʨʫʢʪʫʨʥʽ ʤʦʜʝʣʽ (ʩʪʨʫʢʪʫʨʥʽ, ʢʦʤʙʽʥʘʮʽʡʥʽ, ʧʦʩʣʽʜʦʚʥʽ 

ʩʭʝʤʠ). ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʢʦʞʥʘ ʜʽʘʛʥʦʩʪʠʯʥʘ ʤʦʜʝʣʴ ʤʘʻ ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ.  

ʇʨʠ ʚʠʨʽʰʝʥʥʽ ʟʘʜʘʯʽ ʧʦʰʫʢʫ ʜʝʬʝʢʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʟʥʘʥʥʷ, ʷʢʽ ʟ ʤʝʪʦʶ ʾʭ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ ʪʨʠ ʚʠʜʠ ʟʥʘʥʴ: 
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- ʟʥʘʥʥʷ ʧʨʦ ʤʦʞʣʠʚʽ ʜʝʬʝʢʪʠ, ʧʨʦ ʾʭ ʧʨʠʯʠʥʠ ʪʘ ʱʦʜʦ ʾʭ ʧʨʷʤʠʭ ʽ 

ʥʝʧʨʷʤʠʭ ʧʦʢʘʟʥʠʢʘʭ. ʆʢʨʝʤʠʡ ʜʝʬʝʢʪ ʥʝ ʻ ʽʟʦʣʴʦʚʘʥʠʤ ʷʚʠʱʝʤ. ʅʘ ʙʝʟʣʽʯʽ 

ʤʦʞʣʠʚʠʭ ʜʝʬʝʢʪʽʚ ʦʙ'ʻʢʪʠʚʥʦ ʤʦʞʫʪʴ ʽʩʥʫʚʘʪʠ ʙʫʜʴ-ʷʢʽ ʚʽʜʥʦʩʠʥʠ. ɺ ʨʦʙʦʪʽ 

[64] ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʯʘʩʦʚʽ ʚʽʜʥʦʩʠʥʠ, ʚ ʨʦʙʦʪʽ [65] ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʽ 

ʟʚ'ʷʟʢʠ, ʘ ʚ ʨʦʙʦʪʽ [66] - ʚʽʜʥʦʰʝʥʥʷ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ. ʊʘʢʦʞ ʥʘ ʙʝʟʣʽʯʽ 

ʤʦʞʣʠʚʠʭ ʜʝʬʝʢʪʽʚ ʤʦʞʝ ʙʫʪʠ ʟʘʜʘʥʘ ʤʽʨʘ ʤʦʞʣʠʚʦʩʪʽ, ʚʦʥʘ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʚ 

ʨʦʙʦʪʽ [67]; 

- ʟʥʘʥʥʷ ʧʨʦ ʩʪʨʫʢʪʫʨʥʫ ʦʨʛʘʥʽʟʘʮʽʶ ʆɼ. ɼʣʷ ʦʙ'ʻʢʪʽʚ ʟ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʧʨʦʮʝʩʦʤ ʮʝʡ ʚʠʜ ʟʥʘʥʴ ʜʦʧʦʚʥʶʻʪʴʩʷ ʟʥʘʥʥʷʤ ʧʨʦ ʮʝʡ 

ʧʨʦʮʝʩ. ʅʝʦʙʭʽʜʥʦ ʨʦʟʨʽʟʥʷʪʠ ʦʙ'ʻʢʪʠʚʥʫ (ʬʽʟʠʯʥʫ), ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʽ 

ʜʽʘʛʥʦʩʪʠʯʥʫ ʩʪʨʫʢʪʫʨʠ ʦʙ'ʻʢʪʘ. ɼʚʽ ʦʩʪʘʥʥʽ ʫʟʘʛʘʣʴʥʶʻ ʪʝʨʤʽʥ "ʣʦʛʽʯʥʘ 

ʩʪʨʫʢʪʫʨʘ". ʇʝʨʰʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʢʣʘʜʘʣʴʥʦ-ʨʦʟʙʠʨʘʣʴʥʠʤʠ, ʢʨʽʧʠʣʴʥʠʤʠ, 

ʤʦʥʪʘʞʥʠʤʠ ʽ ʪ.ʧ. ʚʽʜʥʦʩʠʥʘʤʠ ʤʽʞ ʥʝʧʦʜʽʣʴʥʠʤʠ ʯʘʩʪʠʥʘʤʠ ʦʙ'ʻʢʪʘ; ʚʦʥʘ 

ʩ̔ʥʫʻ ʦʙ'ʻʢʪʠʚʥʦ ʚ ʻʜʠʥʦʤʫ ʚʘʨʽʘʥʪʽ.  

ɼʨʫʛʘ ʤʦʞʝ ʤʘʪʠ ʢʽʣʴʢʘ ʨʽʟʥʦʚʠʜʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʫʧʝʥʷ ʜʝʪʘʣʽʟʘʮʽʾ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʜʠʥʘʤʽʯʥʠʤʠ ʘʙʦ ʧʨʘʛʤʘʪʠʯʥʠʤʠ 

ʚʽʜʥʦʩʠʥʘʤʠ ʥʘ ʙʝʟʣʽʯʽ ʮʠʭ ʝʣʝʤʝʥʪʽʚ. ʄʥʦʞʠʥʘ ʚʘʨʽʘʥʪʽʚ ʮʽʻʾ ʜʽʘʛʥʦʩʪʠʯʥʦʾ 

ʩʪʨʫʢʪʫʨʠ ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʟʘʜʘʥʦʶ ʟʟʦʚʥʽ ʛʣʠʙʠʥʦʶ ʧʦʰʫʢʫ 

ʜʝʬʝʢʪʽʚ; 

- ʟʥʘʥʥʷ ʱʦʜʦ ʤʦʞʣʠʚʠʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ. ɼʽʘʛʥʦʩʪʠʯʥʠʡ 

ʝʢʩʧʝʨʠʤʝʥʪ ʻ ʧʨʦʮʝʩ ʦʮʽʥʶʚʘʥʥʷ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʠ ʟʘʟʜʘʣʝʛʽʜʴ 

ʚʠʟʥʘʯʝʥʠʭ ʫʤʦʚʘʭ ʟ ʤʝʪʦʶ ʣʦʢʘʣʽʟʘʮʽʾ ʜʝʬʝʢʪʽʚ.  

ʆʩʥʦʚʥʠʤʠ ʩʧʦʩʦʙʘʤʠ ʦʮʽʥʢʠ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʻ: 

ʦʨʛʘʥʦʣʝʧʪʠʯʥʝ ʦʮʽʥʶʚʘʥʥʷ, ʚʠʤʽʨʶʚʘʥʥʷ, ʢʦʥʪʨʦʣʴ, ʟʘʤʽʥʘ ʚ ʆɼ 

ʧʽʜʦʟʨʶʚʘʥʠʭ ʫ ʥʝʩʧʨʘʚʥʦʩʪʽ ʝʣʝʤʝʥʪʽʚ ʥʘ ʟʘʚʽʜʦʤʦ ʩʧʨʘʚʥʽ, ʧʝʨʝʚʽʨʢʘ 

ʧʽʜʦʟʨʶʚʘʥʠʭ ʫ ʥʝʩʧʨʘʚʥʦʩʪʽ ʝʣʝʤʝʥʪʽʚ ʥʘ ʟʘʚʽʜʦʤʦ ʩʧʨʘʚʥʦʤʫ ʦʙ'ʻʢʪʽ, 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʨʝʘʢʮʽʻʶ ʆɼ ʧʨʠ ʧʦʜʘʯʽ ʩʪʠʤʫʣʶʶʯʦʾ ʜʽʾ ʪʘ ʽʥʰ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʚ ʧʽʜʭʦʜʽ ʜʦ ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, 

ʩʧʦʩʦʙʘʤ ʦʪʨʠʤʘʥʥʷ, ʦʙʨʦʙʢʠ, ʫʷʚʣʝʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚ ʧʨʦʮʝʩʽ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʠʟʝʣʽʚ, ʚʩʽ ʨʦʟʨʦʙʥʠʢʠ ʦʜʥʘʢʦʚʦ ʬʦʨʤʫʣʶʶʪʴ ʦʩʥʦʚʥʝ 
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ʟʘʚʜʘʥʥʷ: ʩʠʩʪʝʤʘ ʪʝʭʥʽʯʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʠʪʠ 

ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʜʠʟʝʣʷ ʡʦʛʦ ʚʫʟʣʽʚ ʽ ʜʝʪʘʣʝʡ ʙʝʟ ʨʦʟʙʠʨʘʥʥʷ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʧʨʦʮʝʩʽ ʡʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʟʘʣʠʰʢʦʚʦʛʦ ʨʝʩʫʨʩʫ ʽ ʚʠʟʥʘʯʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʪʝʨʤʽʥʽʚ ʧʨʦʬʽʣʘʢʪʠʢʠ ʽ 

ʨʝʤʦʥʪʫ, ʚʠʭʦʜʷʯʠ ʟ ʜʽʡʩʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ. 

ʋ ʟʘʛʘʣʴʥʽʡ ʧʦʩʪʘʥʦʚʮʽ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʦʙ'ʻʢʪʘ ʪʝʭʥʽʯʥʦʾ 

ʜʽʘʛʥʦʩʪʠʢʠ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʷʢ ʪʘʢʘ, ʚ ʷʢʠʡ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʦʙ'ʻʢʪʘ 

ʦʧʠʩʫʻʪʴʩʷ ʚʥʫʪʨʽʰʥʽʤʠ ʧʘʨʘʤʝʪʨʘʤʠ X, ʥʘ ʚʭʽʜ ʦʙ'ʻʢʪʘ ʧʦʜʘʶʪʴʩʷ ʟʦʚʥʽʰʥʽ 

ʟʙʫʜʞʝʥʥʷ Z (ʚʭʽʜʥʽ ʧʘʨʘʤʝʪʨʠ), ʘ ʥʘ ʚʠʭʦʜʽ ʦʙ'ʻʢʪʘ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʽʜʛʫʢ ʫ 

ʚʠʛʣʷʜʽ ʚʠʭʽʜʥʠʭ (ʜʽʘʛʥʦʩʪʠʯʥʠʭ) ʧʘʨʘʤʝʪʨʽʚ ʋ [7, 24, 63, 73, 74, 79, 84, 85]. ʋ 

ʥʘʡʟʘʛʘʣʴʥʽʰʦʤʫ ʚʠʧʘʜʢʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʟʘʟʥʘʯʝʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 

ʚʩʪʘʥʦʚʣʶʶʪʴ ʚʚʦʜʷʯʠ ʧʦʥʷʪʪʷ ʦʧʝʨʘʪʦʨ ʦʙ'ʻʢʪʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ɸ (). ʇʨʠ 

ʮʴʦʤʫ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʫ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʤʘʪʠʤʝ ʪʘʢʠʡ ʚʠʛʣʷʜ: 

ʋ = ɸ (Z, X).                                                   (2.1) 

ɺʚʦʜʷʯʠ ʽʥʜʝʢʩʠ i ʜʣʷ ʨʽʟʥʠʭ ʩʪʘʥʽʚ: 0 - ʩʧʨʘʚʥʝ, i - i-ʪʠʡ ʥʝʩʧʨʘʚʥʠʡ 

ʩʪʘʥ; ʪʘ ʽʥʜʝʢʩʠ j ʜʣʷ ʨʽʟʥʠʭ ʟʦʚʥʽʰʥʽʭ ʟʙʫʜʞʝʥʴ ʨʽʚʥʷʥʥʷ (2.1) ʤʦʞʥʘ 

ʧʝʨʝʧʠʩʘʪʠ ʫ ʚʠʛʣʷʜʽ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ 

 ʋ0
j = A (Z0, Xj);  

ʋi
j = A (Zi, Xj)                (2.2) 

 

ʜʝ i = l ... k; j = 1. . .m. 

ʉʠʩʪʝʤʘ ʨʽʚʥʷʥʴ (2.2) ʩʢʣʘʜʘʻʪʴʩʷ ʟ k + 1 ʨʽʚʥʷʥʴ ʽ ʚʜʘʻ ʽʟ ʩʝʙʝ ʷʚʥʫ 

ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʦʙ'ʻʢʪʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. ɼʣʷ ʩʧʨʦʱʝʥʥʷ ʟʘʧʠʩʫ 

ʚʥʫʪʨʽʰʥʽ ʧʘʨʘʤʝʪʨʠ X (ʧʘʨʘʤʝʪʨʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ) ʚʢʣʶʯʘʶʪʴ ʚ ʦʧʝʨʘʪʦʨ ʽ 

ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ (2.2) ʧʨʠ ʙʫʜʴ-ʷʢʦʤʫ ʟʦʚʥʽʰʥʴʦʤʫ ʟʙʫʜʞʝʥʥʽ X ʟʘʧʠʩʫʶʪʴ ʫ 

ʚʠʛʣʷʜʽ 

 ʋ0 = A0 (X);   

ʋi = Ai (X)                (2.3) 

 

ʊʘʢʠʡ ʩʧʦʩʽʙ ʟʘʚʜʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʻ ʜʫʞʝ ʟʘʛʘʣʴʥʠʤ. ɺʠʙʽʨ 

ʢʦʥʢʨʝʪʥʦʾ ʬʦʨʤʠ ʦʧʝʨʘʪʦʨʘ ʽ ʻ ʚʠʙʽʨ ʢʦʥʢʨʝʪʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ 
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ʦʙ'ʻʢʪʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. ʎʝʡ ʚʠʙʽʨ ʟʘʣʝʞʠʪʴ ʚʽʜ ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʦʙ'ʻʢʪʘ, ʱʦ ʜʽʘʛʥʦʩʪʫʻʪʴʩʷ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʫʤʦʚʘʤʠ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʟʘʜʘʯʽ ʽ 

ʧʨʠʡʥʷʪʠʤʠ ʤʝʪʦʜʘʤʠ ʾʾ ʚʠʨʽʰʝʥʥʷ. 

ʇʨʠ ʨʦʟʨʦʙʮʽ ʩʠʩʪʝʤ ʪʝʭʥʽʯʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʦʚʦʜʠʪʴʩʷ ʚʠʨʽʰʫʚʘʪʠ 

ʨʷʜ ʜʦʩʠʪʴ ʩʢʣʘʜʥʠʭ ʧʨʦʙʣʝʤ. ɿ ʜʘʥʠʭ ʧʨʦʙʣʝʤ ʥʝʦʙʭʽʜʥʦ ʚʠʜʽʣʠʪʠ ʥʘʩʪʫʧʥʽ 

ʧʠʪʘʥʥʷ, ʙʝʟ ʚʠʨʽʰʝʥʥʷ ʷʢʠʭ ʥʝʤʦʞʣʠʚʦ ʩʪʚʦʨʠʪʠ ʩʠʩʪʝʤʫ ʪʝʭʥʽʯʥʦʛʦ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʠʟʝʣʷ [85]: 

1. ɼʦʩʣʽʜʞʝʥʥʷ ʜʠʟʝʣʷ ʽ ʡʦʛʦ ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ ʷʢ ʦʙ'ʻʢʪʘ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. 

2. ɸʥʘʣʽʟ ʬʽʟʠʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʩʠʩʪʝʤʘʭ ʦʙ'ʻʢʪʘ, ʟ 

ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʤʝʭʘʥʽʟʤʫ ʚʠʥʠʢʥʝʥʥʷ ʽ ʦʟʥʘʢ ʧʨʦʷʚʠ ʫʰʢʦʜʞʝʥʴ (ʚʽʜʤʦʚ). 

ʈʦʟʨʦʙʢʘ ʬʽʟʠʯʥʦʾ ʤʦʜʝʣʽ ʦʙ'ʻʢʪʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. 

3. ɺʠʙʽʨ ʩʪʨʫʢʪʫʨʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʬʽʟʠʯʥʠʡ ʽ 

ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʦʙ'ʻʢʪʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. 

4. ɺʠʙʽʨ ʽʥʬʦʨʤʘʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʽ ʬʦʨʤʫʚʘʥʥʷ ʜʽʘʛʥʦʩʪʠʯʥʠʭ, ʱʦ 

ʜʦʟʚʦʣʷʶʪʴ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʪʨʠʤʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ 

ʦʙ'ʻʢʪʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. 

5. ɺʠʙʽʨ ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʘ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʥʝʦʙʭʽʜʥʦʾ ʪʦʯʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʴ ʽ ʤʦʞʣʠʚʦʩʪʽ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʟʙʦʨʫ ʽ 

ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ ʽ ʨʝʟʫʣʴʪʘʪʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʦʙ'ʻʢʪʘ. 

6. ʈʦʟʨʦʙʢʘ ʘʣʛʦʨʠʪʤʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʦʙ'ʻʢʪʘ. 

7. ʉʠʥʪʝʟ ʩʠʩʪʝʤʠ ʪʝʭʥʽʯʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. 

8. ɼʦʩʣʽʜʥʘ ʝʢʩʧʣʫʘʪʘʮʽʷ ʨʦʟʨʦʙʣʝʥʠʭ ʩʠʩʪʝʤ ʪʝʭʥʽʯʥʦʛʦ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ.  

ʗʢ ʚʞʝ ʟʘʟʥʘʯʘʣʦʩʷ, ʆɼ ʤʘʻ ʥʝʩʢʽʥʯʝʥʥʫ ʤʥʦʞʠʥʫ ʪʝʭʥʽʯʥʠʭ ʩʪʘʥʽʚ. 

ʇʨʘʢʪʠʯʥʦ ʜʽʘʛʥʦʩʪʠʯʥʫ ʟʘʜʘʯʫ ʧʨʠ ʥʝʩʢʽʥʯʝʥʥʦʤʫ ʯʠʩʣʽ ʪʝʭʥʽʯʥʠʭ ʩʪʘʥʽʚ 

ʚʠʨʽʰʠʪʠ ʥʝʤʦʞʣʠʚʦ. ʊʦʤʫ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʚʠʧʘʜʢʫ ʥʝʦʙʭʽʜʥʦ ʚʠʜʽʣʠʪʠ 

ʢʽʥʮʝʚʫ ʙʝʟʣʽʯ ʪʝʭʥʽʯʥʠʭ ʩʪʘʥʽʚ, ʷʢʽ ʧʦʪʨʽʙʥʦ ʜʽʘʛʥʦʩʪʫʚʘʪʠ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʧʨʠ ʧʨʘʢʪʠʯʥʦʤʫ ʚʠʨʽʰʝʥʥʽ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʟʘʜʘʯʽ ʦʧʝʨʘʪʦʨ ɸ ʜʣʷ 
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ʥʝʧʝʨʝʨʚʥʠʭ ʦʙ'ʻʢʪʽʚ ʟʘʤʽʥʶʻʪʴʩʷ ʛʽʙʨʠʜʥʠʤ, ʷʢʽ ʨʝʘʣʽʟʫʶʪʴ ʥʘ ʚʠʭʦʜʽ 

ʢʽʥʮʝʚʝ ʙʝʟʣʽʯ ʟʥʘʯʝʥʴ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʦʟʥʘʢ. 

ɼʣʷ ʧʝʨʝʭʦʜʫ ʚʽʜ ʥʝʩʢʽʥʯʝʥʥʦʾ ʙʝʟʣʽʯʽ ʪʝʭʥʽʯʥʠʭ ʩʪʘʥʽʚ, ʷʢʽ ʻ ʨʝʘʣʴʥʠʤʠ 

ʫ ʞʠʪʪʽ, ʜʦ ʜʠʩʢʨʝʪʥʦʾ ʙʝʟʣʽʯʽ ʪʝʭʥʽʯʥʠʭ ʩʪʘʥʽʚ, ʷʢʽ ʤʦʞʥʘ ʜʽʘʛʥʦʩʪʫʚʘʪʠ, 

ʚʚʦʜʠʪʴʩʷ ʧʦʥʷʪʪʷ ʝʣʝʤʝʥʪʘʨʥʘ ʧʝʨʝʚʽʨʢʘ ʦʙ'ʻʢʪʘ [73]. ʇʨʦʮʝʩ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ (ʜʽʘʛʥʦʩʪʠʯʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ), ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʢʨʝʤʠʭ 

ʚʠʧʨʦʙʫʚʘʥʴ, ʷʢʽ ʧʨʠʡʥʷʪʦ ʥʘʟʠʚʘʪʠ ʝʣʝʤʝʥʪʘʨʥʠʤʠ ʧʝʨʝʚʽʨʢʘʤʠ (ɽʇ). 

ɽʣʝʤʝʥʪʘʨʥʘ ʧʝʨʝʚʽʨʢʘ ʦʙ'ʻʢʪʘ - ʮʝ ʧʨʦʮʝʜʫʨʘ ʧʦʜʘʯʽ ʥʘ ʦʙ'ʻʢʪ ʦʢʨʝʤʦʛʦ 

(ʨʦʙʦʯʦʛʦ ʘʙʦ ʪʝʩʪʦʚʦʛʦ) ʚʧʣʠʚʫ ʽ ʟʥʷʪʪʷ ʟ ʦʙ'ʻʢʪʘ ʚʽʜʧʦʚʽʜʥʦʾ ʚʽʜʧʦʚʽʜʽ 

(ʨʝʘʢʮʽʾ), ʽʥʰʠʤʠ ʩʣʦʚʘʤʠ ï ʮʝ ʘʢʪ ʦʜʥʦʨʘʟʦʚʦʾ ʦʮʽʥʢʠ ʧʝʚʥʦʛʦ 

ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʧʘʨʘʤʝʪʨʘ. 

ʆʮʽʥʢʘ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʟʘʟʜʘʣʝʛʽʜʴ ʬʽʢʩʦʚʘʥʠʭ 

ʤʽʩʮʷʭ ʆɼ, ʷʢʠ ʱʝ ʧʨʠʡʥʷʪʦ ʥʘʟʠʚʘʪʠ ʢʦʥʪʨʦʣʴʥʠʤʠ ʪʦʯʢʘʤʠ. ʇʽʜ ʯʘʩ 

ʝʣʝʤʝʥʪʘʨʥʦʾ ʧʝʨʝʚʽʨʢʠ ʥʘ ʆɼ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʝʚʥʠʡ ʚʧʣʠʚ ʪʘ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʡʦʛʦ ʨʝʘʢʮʽʷ ʥʘ ʮʝʡ ʚʧʣʠʚ. ɺʽʜʦʤʦ, ʱʦ ʆɼ, ʷʢʠʡ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʨʽʟʥʠʭ 

ʪʝʭʥʽʯʥʠʭ ʩʪʘʥʘʭ, ʤʦʞʝ ʚʠʜʘʚʘʪʠ ʨʽʟʥʽ ʨʝʘʢʮʽʾ ʧʨʠ ʦʜʥʽʡ ʽ ʪʽʡ ʞʝ 

ʝʣʝʤʝʥʪʘʨʥʽʡ ʧʝʨʝʚʽʨʮʽ. ʈʦʟʨʽʟʥʷʶʪʴ ʪʨʠ ʚʠʜʠ ʝʣʝʤʝʥʪʘʨʥʠʭ ʧʝʨʝʚʽʨʦʢ: 

- ʧʝʨʰʠʡ ʚʠʜ - ʬʽʢʩʫʻʪʴʩʷ ʟʥʘʯʝʥʥʷ ʚʭʽʜʥʦʛʦ ʚʧʣʠʚʫ ʽ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʨʝʘʢʮʽʷ ʚ ʜʝʢʽʣʴʢʦʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʢʘʭ; 

- ʜʨʫʛʠʡ ʚʠʜ - ʧʦʜʘʻʪʴʩʷ ʧʝʚʥʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʚʭʽʜʥʠʭ ʚʧʣʠʚʽʚ ʽ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʨʝʘʢʮʽʡ ʚ ʦʜʥʽʡ ʢʦʥʪʨʦʣʴʥʽʡ ʪʦʯʮʽ; 

- ʪʨʝʪʽʡ ʚʠʜ (ʟʘʛʘʣʴʥʠʡ ʚʠʧʘʜʦʢ) - ʧʦʜʘʻʪʴʩʷ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʚʭʽʜʥʠʭ 

ʚʧʣʠʚʽʚ ʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʙʽʣʴʰʝ ʦʜʥʽʻʾ ʢʦʥʪʨʦʣʴʥʦʾ ʪʦʯʢʠ. 

ʈʝʟʫʣʴʪʘʪ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟʘʚʞʜʠ ʚʠʧʘʜʢʦʚʠʡ, ʪʘʢ ʷʢ, ʫ 

ʨʘʟʽ ʷʢʱʦ ʚʽʥ ʟʘʟʜʘʣʝʛʽʜʴ ʟʫʤʦʚʣʝʥʠʡ, ʪʦ ʧʨʦʚʦʜʠʪʠ ʡʦʛʦ ʥʝʤʘ ʩʝʥʩʫ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʙʫʜʴ-ʷʢʠʡ ʧʨʦʮʝʩ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʚʢʣʶʯʘʻ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ʝʣʝʤʝʥʪʘʨʥʠʭ ʧʝʨʝʚʽʨʦʢ ʧʨʠ ʚʽʜʦʤʠʭ ʫʤʦʚʘʭ ʽ ʟʘʜʘʥʦʤʫ ʥʘʙʦʨʽ ʢʦʥʪʨʦʣʴʥʠʭ 

ʪʦʯʦʢ. 

ɺ ʨʘʤʢʘʭ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʽʜʭʦʜʫ ʧʦʥʷʪʪʷ ʝʣʝʤʝʥʪʘʨʥʠʭ ʧʝʨʝʚʽʨʦʢ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʘʢʦʞ ʜʦ ʦʢʨʝʤʠʭ ʯʘʩʪʠʥ ʆɼ ʘʙʦ ʾʭ ʩʫʢʫʧʥʦʩʪʝʡ. ɺ ʪʘʢʦʤʫ 
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ʚʠʧʘʜʢʫ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʜʦʩʪʫʧʥʽʩʪʴ ʚʭʦʜʽʚ ʽ ʚʠʭʦʜʽʚ ʮʠʭ ʯʘʩʪʠʥ. ʆʯʝʚʠʜʥʦ, 

ʱʦ ʜʘʥʠʡ ʆɼ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʢʽʥʮʝʚʦʶ ʙʝʟʣʽʯʯʶ ʤʦʞʣʠʚʦʾ ʤʥʦʞʠʥʠ 

ʝʣʝʤʝʥʪʘʨʥʠʭ ʧʝʨʝʚʽʨʦʢ.  

ʌʦʨʤʘʣʴʥʦ ʜʣʷ ʆɼ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ n ʙʣʦʢʽʚ, ʝʣʝʤʝʥʪʘʨʥʽ ʧʝʨʝʚʽʨʢʠ 

ʤʦʞʥʘ ʧʦʟʥʘʯʠʪʠ n ʨʦʟʨʷʜʥʠʤ ʜʚʽʡʢʦʚʠʤ ʥʘʙʦʨʦʤ ʧʦ ʦʜʥʦʤʫ ʨʦʟʨʷʜʫ ʜʣʷ 

ʢʦʞʥʦʛʦ ʙʣʦʢʫ [24, 63, 68, 79, 84]. ʂʦʞʥʘ ʝʣʝʤʝʥʪʘʨʥʘ ʧʝʨʝʚʽʨʢʘ ʚʩʪʘʥʦʚʣʶʻ 

ʩʧʨʘʚʥʽʩʪʴ ʘʙʦ ʥʝʩʧʨʘʚʥʽʩʪʴ ʛʨʫʧʠ ʟ k ʙʣʦʢʽʚ. ʈʝʰʪʘ n-k ʙʣʦʢʽʚ ʟʘʣʠʰʘʶʪʴʩʷ 

ʥʝʧʝʨʝʚʽʨʝʥʠʤʠ.  

ʈʽʟʥʽ ʝʣʝʤʝʥʪʘʨʥʽ ʧʝʨʝʚʽʨʢʠ ʤʦʞʫʪʴ ʤʘʪʠ ʨʽʟʥʫ ʚʝʣʠʯʠʥʫ k ʽ ʨʽʟʥʠʡ 

ʩʢʣʘʜ ʦʭʦʧʣʝʥʠʭ ʧʝʨʝʚʽʨʢʦʶ ʙʣʦʢʽʚ.  

ʅʫʣʴ ʥʘ i-ʤʫ ʤʽʩʮʽ ʚ ʜʦʚʽʯʥʠʤ ʥʘʙʦʨʽ ʜʘʥʦʾ ʝʣʝʤʝʥʪʘʨʥʦʾ ʧʝʨʝʚʽʨʢʠ 

ʦʟʥʘʯʘʻ, ʱʦ i -ʡ ʙʣʦʢ ʆɼ ʦʭʦʧʣʝʥʠʡ ʧʝʨʝʚʽʨʢʦʶ ʽ ʻ ʩʧʨʘʚʥʠʤ, ʷʢʱʦ ʨʝʟʫʣʴʪʘʪ 

ʧʝʨʝʚʽʨʢʠ ʧʦʟʠʪʠʚʥʠʡ.  

ʇʨʠ ʥʝʛʘʪʠʚʥʦʤʫ ʨʝʟʫʣʴʪʘʪʽ ʬʦʨʤʫʣʶʻʪʴʩʷ ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ 

ʚʽʜʤʦʚʠʚ ʱʦʥʘʡʤʝʥʰʝ ʦʜʠʥ ʟ ʙʣʦʢʽʚ ʷʢʽ ʤʘʶʪʴ ʥʫʣʴ ʚ ʜʚʦʾʯʥʦʤʫ ʥʘʙʦʨʽ ʮʽʻʾ 

ʝʣʝʤʝʥʪʘʨʥʦʾ ʧʝʨʝʚʽʨʮʽ.  

ʆʜʠʥʠʮʷ ʥʘ i-ʤʫ ʤʽʩʮʽ ʚʢʘʟʫʻ, ʱʦ i-ʡ ʙʣʦʢ ʜʘʥʦʾ ʝʣʝʤʝʥʪʘʨʥʦʾ ʧʝʨʝʚʽʨʢʠ 

ʥʝ ʦʭʦʧʣʝʥʠʡ.  

ʇʨʠ ʬʦʨʤʘʣʴʥʦʤʫ ʨʦʟʛʣʷʜʽ ʤʦʞʥʘ ʚʚʘʞʘʪʠ, ʱʦ ʽʩʥʫʻ ʩʪʽʣʴʢʠ ʨʽʟʥʠʭ 

ʝʣʝʤʝʥʪʘʨʥʠʭ ʧʝʨʝʚʽʨʦʢ ʜʘʥʦʛʦ ʆɼ, ʩʢʽʣʴʢʠ ʤʦʞʝ ʙʫʪʠ ʨʽʟʥʠʭ n-ʨʦʟʨʷʜʥʠʭ 

ʜʚʽʡʢʦʚʠʭ ʥʘʙʦʨʽʚ.  

ʇʝʨʝʚʽʨʢʘ, ʱʦ ʤʘʻ ʦʜʠʥʠʯʥʠʡ ʥʘʙʽʨ, ʥʝ ʜʘʻ ʢʦʨʠʩʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʾʾ ʩʣʽʜ 

ʚʠʢʣʶʯʠʪʠ.  

ʊʦʜʽ ʟʘʛʘʣʴʥʝ ʯʠʩʣʦ ʝʣʝʤʝʥʪʘʨʥʠʭ ʧʝʨʝʚʽʨʦʢ ʜʦʨʽʚʥʶʚʘʪʠʤʝ 2n-1. ʉʣʽʜ 

ʟʘʫʚʘʞʠʪʠ, ʱʦ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʜʽʡʩʥʠʭ ʆɼ ʥʝ ʚʩʽ ʧʝʨʝʚʽʨʢʠ ʤʦʞʫʪʴ 

ʚʠʷʚʠʪʠʩʷ ʪʝʭʥʽʯʥʦ ʟʜʽʡʩʥʝʥʥʠʤʠ.  

ɿʘʣʝʞʥʦ ʚʽʜ ʭʘʨʘʢʪʝʨʫ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʝʣʝʤʝʥʪʘʨʥʠʭ ʧʝʨʝʚʽʨʦʢ 

ʨʦʟʨʽʟʥʷʶʪʴ ʜʚʘ ʦʩʥʦʚʥʽ ʩʧʦʩʦʙʠ ʧʦʰʫʢʫ ʜʝʬʝʢʪʽʚ: ʢʦʤʙʽʥʘʮʽʡʥʠʡ ʽ 

ʧʦʩʣʽʜʦʚʥʠʡ.  
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ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʝʨʰʦʛʦ ʩʧʦʩʦʙʫ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʆɼ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʰʣʷʭʦʤ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʦʛʦ ʯʠʩʣʘ ʝʣʝʤʝʥʪʘʨʥʠʭ ʧʝʨʝʚʽʨʦʢ, ʧʦʨʷʜʦʢ 

ʟʜʽʡʩʥʝʥʥʷ ʷʢʠʭ ʙʘʡʜʫʞʠʡ. ɺʠʷʚʣʝʥʥʷ ʜʝʬʝʢʪʥʠʭ ʙʣʦʢʽʚ ʧʨʦʚʦʜʠʪʴʩʷ ʧʽʩʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʚʩʽʭ ʟʘʜʘʥʠʭ ʝʣʝʤʝʥʪʘʨʥʠʭ ʧʝʨʝʚʽʨʦʢ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʧʨʦʚʦʜʠʪʴʩʷ 

ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʝʜʝʥʠʭ ʧʝʨʝʚʽʨʦʢ. ɼʣʷ ʜʘʥʦʛʦ ʩʧʦʩʦʙʫ ʭʘʨʘʢʪʝʨʥʽ ʪʘʢʽ 

ʩʠʪʫʘʮʽʾ, ʢʦʣʠ ʥʝ ʚʩʽ ʨʝʟʫʣʴʪʘʪʠ ʚʠʢʦʥʘʥʠʭ ʝʣʝʤʝʥʪʘʨʥʠʭ ʧʝʨʝʚʽʨʦʢ ʥʝʦʙʭʽʜʥʽ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʪʘʥʫ ʆɼ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʨʫʛʦʛʦ ʩʧʦʩʦʙʫ ʧʝʨʝʚʽʨʢʠ, 

ʟʜʽʡʩʥʝʥʥʷ ʷʢʠʭ ʜʦʩʪʘʪʥʴʦ ʜʣʷ ʨʦʟʨʽʟʥʝʥʥʷ ʚʩʽʭ ʟʘʟʜʘʣʝʛʽʜʴ ʟʘʜʘʥʠʭ 

ʪʝʭʥʽʯʥʠʭ ʩʪʘʥʽʚ ʆɼ, ʚʠʢʦʥʫʶʪʴʩʷ ʚ ʜʝʷʢʦʤʫ ʧʦʨʷʜʢʫ. ʈʝʟʫʣʴʪʘʪ ʢʦʞʥʦʾ 

ʝʣʝʤʝʥʪʘʨʥʦʾ ʧʝʨʝʚʽʨʢʠ ʘʥʘʣʽʟʫʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʩʣʷ ʡʦʛʦ ʦʪʨʠʤʘʥʥʷ, ʽ 

ʷʢʱʦ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʆɼ ʱʝ ʥʝ ʚʠʟʥʘʯʝʥʦ, ʪʦ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘʩʪʫʧʥʘ 

ʧʝʨʝʚʽʨʢʘ.  

ʇʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʝʣʝʤʝʥʪʘʨʥʠʭ ʧʝʨʝʚʽʨʦʢ ʤʦʞʝ ʙʫʪʠ ʩʪʨʦʛʦ 

ʬʽʢʩʦʚʘʥʠʤ, ʘʙʦ ʞ ʟʘʣʝʞʘʪʠ ʚʽʜ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʧʝʨʝʜʥʽʭ ʧʝʨʝʚʽʨʦʢ. ʊʦʤʫ 

ʘʣʛʦʨʠʪʤʠ, ʱʦ ʨʝʘʣʽʟʫʶʪʴ ʜʨʫʛʠʡ ʩʧʦʩʽʙ, ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʫʤʦʚʥʽ, ʚ ʷʢʠʭ 

ʢʦʞʥʘ ʥʘʩʪʫʧʥʘ ʝʣʝʤʝʥʪʘʨʥʘ ʧʝʨʝʚʽʨʢʘ ʧʨʠʟʥʘʯʘʻʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʨʝʟʫʣʴʪʘʪʫ ʧʦʧʝʨʝʜʥʴʦʾ, ʽ ʙʝʟʫʤʦʚʥʽ, ʚ ʷʢʠʭ ʝʣʝʤʝʥʪʘʨʥʽ ʧʝʨʝʚʽʨʢʠ ʧʦʚʠʥʥʽ 

ʚʠʢʦʥʫʚʘʪʠʩʷ ʚ ʜʝʷʢʦʤʫ ʟʘʟʜʘʣʝʛʽʜʴ ʬʽʢʩʦʚʘʥʦʤʫ ʧʦʨʷʜʢʫ. 

 

2.2 ʇʦʙʫʜʦʚʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʣʦʛʽʯʥʦʾ ʤʦʜʝʣʝʡ 

ʜʚʠʛʫʥʘ 

 

ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʜʽʘʛʥʦʩʪʠʯʥʘ ʤʦʜʝʣʴ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʧʨʠ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʽ ʨʦʟʛʘʣʫʞʝʥʠʭ ʣʘʥʮʶʛʽʚ ʟʚôʷʟʢʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʜʚʠʛʫʥʽʚ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʘʥʥʷ ʧʨʠ ʩʪʨʫʢʪʫʨʥʦʤʫ ʧʽʜʭʦʜʽ ʜʦ ʘʥʘʣʽʟʫ 

ʪʦʧʦʣʦʛʽʾ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʤʦʜʝʣʽ. 

ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʜʽʘʛʥʦʩʪʠʯʥʽ ʤʦʜʝʣʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʫʢʫʧʥʽʩʪʴ ʦʧʝʨʘʮʽʡ, 

ʷʢʽ ʚʠʢʦʥʫʶʪʴʩʷ ʜʚʠʛʫʥʦʤ ʽ ʡʦʛʦ ʦʢʨʝʤʠʤʠ ʯʘʩʪʠʥʘʤʠ ʧʨʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ. 

ʋ ʷʢʦʩʪʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʤʦʜʝʣʽ ʤʦʞʫʪʴ ʨʦʟʛʣʷʜʘʪʠʩʷ ʩʭʝʤʠ 
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ʟʚ'ʷʟʢʽʚ ʤʽʞ ʦʢʨʝʤʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʜʽʘʛʨʘʤʠ ʧʨʦʭʦʜʞʝʥʥʷ ʩʠʛʥʘʣʽʚ ʘʙʦ 

ʘʣʛʦʨʠʪʤʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʤʦʜʝʣʽ ʆɼ ʟʘʜʘʶʪʴʩʷ ʙʝʟʣʽʯʯʶ ʧʦʧʘʨʥʦ 

ʨʽʟʥʠʭ ʩʪʘʥʽʚ S: S = {Si}, ʜʝ i = 1, ..., n, ʙʝʟʣʽʯʯʶ ʧʦʧʘʨʥʦ ʨʽʟʥʠʭ ʧʝʨʝʚʽʨʦʢ ʇ 

= {ˊj}, j = 1, ..., m ʽ ʤʥʦʞʠʥʦʶ ʨʝʟʫʣʴʪʘʪʽʚ ʧʝʨʝʚʽʨʦʢ ɸ = {ʘij}.  

ɿ ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʤʦʜʝʣʣʶ ʧʦʜʽʙʥʘ ʣʦʛʽʯʥʘ ʤʦʜʝʣʴ. ɺʦʥʘ ʻ ʙʽʣʴʰ 

ʧʨʦʩʪʦʶ ʽ ʟʨʫʯʥʦʶ ʤʦʜʝʣʣʶ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʾ ʜʣʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ 

ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʜʽʾ. ʎʷ ʤʦʜʝʣʴ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʙ'ʻʢʪʽʚ, ʱʦ ʤʘʶʪʴ ʯʽʪʢʦ 

ʚʠʨʘʞʝʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʙʣʦʢʠ. 

ʇʨʠ ʧʦʙʫʜʦʚʽ ʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ ʢʦʞʝʥ ʟ ʧʘʨʘʤʝʪʨʽʚ ʚʭʽʜʥʦʛʦ ʽ ʚʠʭʽʜʥʦʛʦ 

ʩʠʛʥʘʣʽʚ ʦʢʨʝʤʦʛʦ ʙʣʦʢʫ ʚʠʜʘʻʪʴʩʷ ʦʢʨʝʤʠʤ ʚʭʦʜʦʤ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʜʝʷʢʽ 

ʟʚ'ʷʟʢʠ ʩʪʨʫʢʪʫʨʠ ʱʦ ʜʽʘʛʥʦʩʪʫʻʪʴʩʷ ʚʠʷʚʣʷʪʴʩʷ çʨʦʟʜʽʣʝʥʠʤʠè, ʢʦʞʝʥ ʙʣʦʢ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʭʝʤʠ ʟʘʤʽʥʠʪʴʩʷ ʜʝʢʽʣʴʢʦʤʘ ʙʣʦʢʘʤʠ, ʷʢʽ ʤʘʶʪʴ ʧʦ ʦʜʥʦʤʫ 

ʚʭʦʜʫ ʽ ʢʽʣʴʢʘ ʽʩʪʦʪʥʠʭ ʜʣʷ ʜʘʥʦʛʦ ʚʭʦʜʫ ʚʠʭʦʜʽʚ. 

ɺ ʦʢʨʝʤʦʤʫ ʚʠʧʘʜʢʫ ʣʦʛʽʯʥʘ ʤʦʜʝʣʴ ʤʦʞʝ ʟʙʽʛʘʪʠʩʷ ʟ ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ. 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʪʘ ʣʦʛʽʯʥʦʾ ʤʦʜʝʣʝʡ ʜʦʮʽʣʴʥʦ ʨʦʟʛʣʷʜʘʪʠ ʾʭ 

ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʩʭʝʤʫ, ʢʦʣʠ ʢʦʞʝʥ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʝʣʝʤʝʥʪ ʻ ʝʣʝʤʝʥʪʦʤ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʙʦ ʜʝʢʽʣʴʢʦʤʘ ʝʣʝʤʝʥʪʘʤʠ ʣʦʛʽʯʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʽʣʴʢʦʩʪʽ 

ʚʠʭʦʜʽʚ. 

ʇʨʠ ʧʦʙʫʜʦʚʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʤʦʜʝʣʽ ʧʨʠʡʤʘʶʪʴʩʷ 

ʥʘʩʪʫʧʥʽ ʧʨʠʧʫʱʝʥʥʷ [24, 79, 84, 86]: 

1. ɺʩʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʝʣʝʤʝʥʪʠ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʆɼ ʧʨʝʜʩʪʘʚʣʷʶʪʴʩʷ ʚ 

ʤʦʜʝʣʽ ʩʫʢʫʧʥʽʩʪʶ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʧʦʚ'ʷʟʘʥʠʭ ʤʽʞ ʩʦʙʦʶ ʣʦʛʽʯʥʠʭ ʙʣʦʢʽʚ. 

2. ʋ ʢʦʞʥʦʛʦ ʣʦʛʽʯʥʦʛʦ ʙʣʦʢʫ ʤʦʞʝ ʙʫʪʠ ʪʽʣʴʢʠ ʦʜʠʥ ʚʠʭʽʜ ʽ 

ʥʝʦʙʤʝʞʝʥʫ ʢʽʣʴʢʽʩʪʴ ʚʭʦʜʽʚ. 

3. ʂʦʞʝʥ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʝʣʝʤʝʥʪ ʤʦʞʝ ʧʝʨʝʙʫʚʘʪʠ ʚ ʦʜʥʦʤʫ ʟ ʜʚʦʭ 

ʥʝʩʫʤʽʩʥʠʭ ʩʪʘʥʽʚ: ʨʦʙʦʪʦʟʜʘʪʥʠʡ ʯʠ ʥʝ ʨʦʙʦʪʦʟʜʘʪʥʠʡ. ʈʝʘʢʮʽʷ 

ʨʦʙʦʪʦʟʜʘʪʥʦʛʦ ʝʣʝʤʝʥʪʘ ʚʚʘʞʘʻʪʴʩʷ ʜʦʧʫʩʪʠʤʦʶ. ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ ʪʘʢʦʞ, ʱʦ 

ʜʦʧʫʩʪʠʤʘ ʨʝʘʢʮʽʷ ʙʫʜʴ-ʷʢʦʛʦ ʝʣʝʤʝʥʪʫ ʤʘʻ ʤʽʩʮʝ ʪʽʣʴʢʠ ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, 

ʷʢʱʦ ʚʩʽ ʚʭʽʜʥʽ ʚʧʣʠʚʠ, ʧʨʠʢʣʘʜʝʥʽ ʜʦ ʮʴʦʛʦ ʝʣʝʤʝʥʪʫ, ʻ ʜʦʧʫʩʪʠʤʠʤʠ. 
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4. ʂʦʞʥʦʤʫ ʩʪʘʥʫ ʆɼ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʤʦʚʘ ʪʽʣʴʢʠ ʦʜʥʦʛʦ ʝʣʝʤʝʥʪʘ (ʘʙʦ 

ʚʽʜʤʦʚʠ ʚʽʜʩʫʪʥʽ). 

ʂʦʞʝʥ ʤʦʞʣʠʚʠʡ ʩʪʘʥ ʆɼ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ N-ʝʣʝʤʝʥʪʽʚ, ʤʦʞʥʘ 

ʚʠʟʥʘʯʠʪʠ N-ʤʽʨʥʠʤ ʚʝʢʪʦʨʦʤ ʩʪʘʥʽʚ S, ɜ-ʷ ʢʦʤʧʦʥʝʥʪʘ ʷʢʦʛʦ ʜʦʨʽʚʥʶʻ 

ʦʜʠʥʠʮʽ, ʷʢʱʦ ʩʠʛʥʘʣ ʥʘ ʚʠʭʦʜʽ ɜ-ʛʦ ʝʣʝʤʝʥʪʘ ʟʘʜʦʚʦʣʴʥʷʻ ʚʠʤʦʛʘʤ (ɜ-ʡ 

ʝʣʝʤʝʥʪ ʨʦʙʦʪʦʟʜʘʪʥʠʡ, ʚʧʣʠʚ, ʧʨʠʢʣʘʜʝʥʘ ʜʦ ɜ-ʤʫ ʝʣʝʤʝʥʪʫ, ʻ ʜʦʧʫʩʪʠʤʠʤ), 

ʽ ʜʦʨʽʚʥʶʻ ʥʫʣʶ ʚ ʧʨʦʪʠʣʝʞʥʦʤʫ ʚʠʧʘʜʢʫ. 

ɼʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʩʠʩʪʝʤʠ ʟʘʜʘʶʪʴʩʷ ʪʘʢʦʞ ʚʩʽ ʤʦʞʣʠʚʽ ʧʝʨʝʚʽʨʢʠ, ʷʢʽ 

ʙʫʜʫʪʴ ʚʠʢʦʥʫʚʘʪʠʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʩʪʘʥʫ ʩʠʩʪʝʤʠ. ʂʦʞʥʘ 

ʧʝʨʝʚʽʨʢʘ ʤʦʞʝ ʤʘʪʠ ʜʚʘ ʨʝʟʫʣʴʪʘʪʠ: ʧʦʟʠʪʠʚʥʠʡ, ʱʦ ʧʦʟʥʘʯʘʻʪʴʩʷ 

ʦʜʠʥʠʮʝʶ, ʷʢʱʦ ʨʝʘʢʮʽʷ ʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʝʣʝʤʝʥʪʘ ʜʦʧʫʩʪʠʤʘ, ʽ ʥʝʛʘʪʠʚʥʠʡ, 

ʱʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʫʣʝʤ, ʷʢʱʦ ʨʝʘʢʮʽʷ ʮʴʦʛʦ ʝʣʝʤʝʥʪʘ ʻ ʥʝʧʨʠʧʫʩʪʠʤʦʶ. ɺʩʽ 

ʧʝʨʝʚʽʨʢʠ ʚʚʘʞʘʶʪʴʩʷ ʨʽʚʥʦʮʽʥʥʠʤʠ. 

ɼʣʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʨʝʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʚ ʢʦʞʥʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ ʚʠʧʘʜʢʫ 

ʟʘʜʘʻʪʴʩʷ ʙʝʟʣʽʯ ʧʝʨʝʚʽʨʦʢ ʇ = {ˊi}; i = 1, ..., m. ʂʦʞʥʘ ʧʝʨʝʚʽʨʢʘ ʜʦʟʚʦʣʷʻ 

ʚʩʪʘʥʦʚʠʪʠ, ʷʢʦʤʫ ʨʝʟʫʣʴʪʘʪʫ ʮʽʻʾ ʧʝʨʝʚʽʨʢʠ (ʧʦʟʠʪʠʚʥʦʤʫ ʯʠ ʥʝʛʘʪʠʚʥʦʤʫ) 

ʥʘʣʝʞʠʪʴ ʧʽʜʤʥʦʞʠʥʘ ʩʪʘʥʽʚ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ k-ʝʣʝʤʝʥʪʽʚ. 

ʅʘ ʦʩʥʦʚʽ ʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʤʦʜʝʣʽ ʙʫʜʫʻʪʴʩʷ ʪʘʙʣʠʮʷ 

ʩʪʘʥʽʚ, ʚ ʷʢʽʡ ʯʠʩʣʦ ʩʪʦʚʧʮʽʚ ʚʽʜʧʦʚʽʜʘʻ ʯʠʩʣʫ ʦʩʥʦʚʥʠʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʦʟʥʘʢ 

(ʯʠʩʣʫ ʧʝʨʝʚʽʨʦʢ). ʂʦʞʝʥ ʨʷʜʦʢ ʪʘʙʣʠʮʽ - ʮʝ ʨʝʟʫʣʴʪʘʪʠ ʧʝʨʝʚʽʨʦʢ ʧʝʚʥʦʛʦ 

ʩʪʘʥʫ. 

ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ [24, 79, 84, 86] ʧʦʢʘʟʫʻ, ʱʦ ʪʘʙʣʠʮʽ ʩʪʘʥʽʚ, 

ʦʜʝʨʞʫʚʘʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʤʦʜʝʣʽ ʩʠʩʪʝʤʠ, ʤʘʶʪʴ ʨʷʜ 

ʚʣʘʩʪʠʚʦʩʪʝʡ: 

1. ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʚ ʩʠʩʪʝʤʽ ʟʚʦʨʦʪʥʠʭ ʟʚ'ʷʟʢʽʚ ʚ ʪʘʙʣʠʮʽ ʟ'ʷʚʣʷʶʪʴʩʷ 

ʪʦʪʦʞʥʽ ʨʷʜʢʠ ʽ ʩʪʦʚʧʮʽ, ʷʢʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʦʨʫʰʝʥʥʷ ʦʜʥʦʟʥʘʯʥʦʩʪʽ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʽʞ ʩʪʘʥʘʤʠ ʆɼ ʽ ʩʫʢʫʧʥʦʩʪʽ ʨʽʟʥʠʭ ʯʠʩʝʣʴʥʠʭ ʟʥʘʯʝʥʴ ʩʠʩʪʝʤʠ 

ʧʝʨʝʚʽʨʦʢ. ʊʘʢʽ ʩʪʘʥʠ ʥʘʟʠʚʘʶʪʴ ʥʝʚʠʨʘʟʥʠʤʠ, ʘ ʧʝʨʝʚʽʨʢʠ ʝʢʚʽʚʘʣʝʥʪʥʠʤʠ. 

ʇʝʨʝʚʽʨʢʫ, ʷʢʘ ʚ ʪʘʙʣʠʮʽ ʩʪʘʥʽʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʜʥʠʤʠ ʦʜʠʥʠʮʷʤʠ ʘʙʦ 

ʦʜʥʠʤʠ ʥʫʣʷʤʠ, ʥʘʟʠʚʘʶʪʴ ʥʝʨʦʟʨʽʟʥʝʥʦʶ ʧʝʨʝʚʽʨʢʦʶ ʽ ʚʠʢʣʶʯʘʶʪʴ ʟ 
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ʨʦʟʛʣʷʜʫ. ɼʣʷ ʚʠʢʣʶʯʝʥʥʷ ʥʝʨʦʟʨʽʟʥʝʥʠʭ ʩʪʘʥʽʚ ʥʝʦʙʭʽʜʥʦ ʚʚʝʩʪʠ ʚ ʪʘʙʣʠʮʶ 

ʜʦʜʘʪʢʦʚʽ ʧʝʨʝʚʽʨʢʠ ʘʙʦ ʟʤʽʥʠʪʠ ʩʪʨʫʢʪʫʨʫ ʆɼ, ʦʙʽʨʚʘʚʰʠ ʟʚʦʨʦʪʥʽ ʟʚ'ʷʟʢʠ 

ʩʠʩʪʝʤʠ. ʊʦʜʽ ʟʘʜʘʥʠʡ ʙʝʟʣʽʯ ʧʝʨʝʚʽʨʦʢ ʜʦʟʚʦʣʠʪʴ ʦʜʥʦʟʥʘʯʥʦ ʚʠʟʥʘʯʠʪʠ 

ʙʫʜɹ-ʷʢʠʡ ʩʪʘʥ ʆɼ. 

2. ʗʢʱʦ ʚ ʆɼ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʥʘʷʚʥʽʩʪʴ ʚʽʜʤʦʚʠ ʦʜʥʦʛʦ ʽ ʪʽʣʴʢʠ ʦʜʥʦʛʦ 

ʝʣʝʤʝʥʪʘ ʩʠʩʪʝʤʠ, ʪʦ ʆɼ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʚʠʛʣʷʜʽ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʛʨʘʬʘ. 

ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʙʝʟʣʽʯ ʤʦʞʣʠʚʠʭ ʩʪʘʥʽʚ ʆɼ ʙʫʜʝ ʝʢʚʽʚʘʣʝʥʪʥʦ ʙʝʟʣʽʯʽ ʡʦʛʦ 

ʝʣʝʤʝʥʪʽʚ. 

ʇʽʩʣʷ ʘʥʘʣʽʟʫ ʤʦʜʝʣʽ ʪʘ ʩʢʣʘʜʘʥʥʷ ʪʘʙʣʠʮʽ ʩʪʘʥʽʚ ʚʠʙʠʨʘʻʪʴʩʷ ʤʦʞʥʘ 

ʚʠʨʽʰʠʪʠ ʟʘʚʜʘʥʥʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ.  

ʗʢʱʦ ʚʠʙʠʨʘʻʪʴʩʷ ʟʘʚʜʘʥʥʷ ʚʠʟʥʘʯʝʥʥʷ ʨʦʙʦʪʦʟʜʘʪʥʦʩʪʽ, ʪʦ ʜʣʷ ʾʾ 

ʚʠʨʽʰʝʥʥʷ ʚʽʜʙʠʨʘʻʪʴʩʷ ʩʚʦʷ ʩʫʢʫʧʥʽʩʪʴ ʧʝʨʝʚʽʨʦʢ Sʧʨ, ʷʢʱʦ ʚʠʙʠʨʘʻʪʴʩʷ 

ʟʘʚʜʘʥʥʷ ʧʦʰʫʢʫ ʚʠʥʠʢʣʦʛʦ ʜʝʬʝʢʪʫ, ʪʦ ʜʣʷ ʾʾ ʚʠʨʽʰʝʥʥʷ ʚʠʙʠʨʘʻʪʴʩʷ ʪʝʞ 

ʩʚʦʷ ʩʫʢʫʧʥʽʩʪʴ ʧʝʨʝʚʽʨʦʢ Sʧʜ. 

ɼʣʷ ʚʠʙʦʨʫ ʩʫʢʫʧʥʦʩʪʽ ʦʮʽʥʶʚʘʥʠʭ ʧʨʷʤʠʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, 

ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʟʘʜʘʯʽ ʚʠʟʥʘʯʝʥʥʷ ʨʦʙʦʪʦʟʜʘʪʥʦʩʪʽ ʧʦʧʘʨʥʦ ʧʦʨʽʚʥʶʶʪʴ 

ʨʝʟʫʣʴʪʘʪʠ ʧʝʨʝʚʽʨʦʢ (ʨʷʜʢʠ ʪʘʙʣʠʮʽ ʩʪʘʥʽʚ). ʇʝʨʰʠʡ ʨʷʜʦʢ (ʚʝʢʪʦʨ 

ʧʝʨʝʚʽʨʦʢ, ʚʽʜʧʦʚʽʜʥʠʡ ʨʦʙʦʪʦʟʜʘʪʥʦʤʫ ʩʪʘʥʫ ʆɼ) ʧʦʨʽʚʥʶʻʪʴʩʷ ʟ 

ʧʦʜʘʣʴʰʠʤʠ ʨʷʜʢʘʤʠ. ʈʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʷʥʥʷ ʟʘʥʦʩʷʪʴ ʚ ʪʘʙʣʠʮʶ, ʚ ʷʢʽʡ ʚ 

ʢʦʞʥʦʤʫ ʨʷʜʢʫ ʩʪʦʾʪʴ ʦʜʠʥʠʮʷ ʘʙʦ ʥʫʣʴ. ʅʫʣʴ - ʷʢʱʦ ʧʝʨʝʚʽʨʢʘ ʜʘʣʘ ʦʜʥʘʢʦʚʽ 

ʨʝʟʫʣʴʪʘʪʠ, ʽ ʦʜʠʥʠʮʷ - ʷʢʱʦ ʧʝʨʝʚʽʨʢʘ ʜʘʣʘ ʨʽʟʥʽ ʨʝʟʫʣʴʪʘʪʠ. 

ɺʠʢʦʥʫʶʯʠ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʦʾ ʪʘʙʣʠʮʽ, ʚʠʢʣʶʯʘʶʪʴ ʨʷʜʢʠ 

ʥʝʨʦʟʧʽʟʥʘʥʠʭ ʩʪʘʥʽʚ ʽ ʩʢʣʘʜʘʶʪʴ ʘʣʛʦʨʠʪʤ ʧʝʨʝʚʽʨʢʠ ʨʦʙʦʪʦʟʜʘʪʥʦʩʪʽ, ʪ. ʝ. 

ʚʠʟʥʘʯʘʶʪʴ ʩʢʽʣʴʢʠ ʽ ʷʢʽ ʧʝʨʝʚʽʨʢʠ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ, ʱʦʙ ʚʠʟʥʘʯʠʪʠ 

ʨʦʙʦʪʦʟʜʘʪʥʽʩʪʴ ʆɼ. ɼʣʷ ʮʴʦʛʦ ʚʽʜʙʠʨʘʶʪʴ ʟ ʫʩʽʭ ʧʝʨʝʚʽʨʦʢ ʪʽʣʴʢʠ ʪʽ, ʷʢʽ 

ʜʦʟʚʦʣʷʶʪʴ ʚʩʪʘʥʦʚʠʪʠ, ʱʦ ʦʙ'ʻʢʪ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʨʦʙʦʪʦʟʜʘʪʥʦʤʫ ʩʪʘʥʽ.  

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʧʦʰʫʢʫ ʜʝʬʝʢʪʫ ʚʠʟʥʘʯʘʶʪʴ ʩʫʢʫʧʥʽʩʪʴ Sʧʜ, ʜʣʷ 

ʮʴʦʛʦ ʧʦʧʘʨʥʦ ʧʦʨʽʚʥʶʶʪʴ ʨʝʟʫʣʴʪʘʪʠ ʧʝʨʝʚʽʨʦʢ ʚʩʽʭ ʩʪʘʥʽʚ ʽ ʩʢʣʘʜʘʶʪʴ 

ʪʘʙʣʠʮʽ. ʇʽʩʣʷ ʚʠʜʘʣʝʥʥʷ ʨʷʜʢʽʚ ʥʝʨʦʟʧʽʟʥʘʥʠʭ ʩʪʘʥʽʚ ʚʠʟʥʘʯʘʶʪʴ ʤʽʥʽʤʘʣʴʥʫ 

ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʚʽʨʦʢ, ʦʜʥʦʟʥʘʯʥʦ ʽʜʝʥʪʠʬʽʢʫʶʪʴ ʜʝʬʝʢʪ. ɼʣʷ ʮʴʦʛʦ ʚʠʙʠʨʘʶʪʴ 
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ʪʘʢʫ ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʚʽʨʦʢ, ʱʦʙ ʚ ʢʦʞʥʦʤʫ ʨʷʜʢʫ ʙʫʣʘ ʭʦʯʘ ʙ ʦʜʥʘ ʦʜʠʥʠʮʷ 

(ʪʦʜʽ ʚʽʜʽʙʨʘʥʽ ʧʝʨʝʚʽʨʢʠ ʙʫʜʫʪʴ ʨʦʟʨʽʟʥʷʪʠ ʚʩʝ ʧʦʻʜʥʘʥʥʷ ʩʪʘʥʽʚ). 

ʈʦʟʛʣʷʥʫʪʽ ʚʠʜʠ ʤʦʜʝʣʝʡ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʜʦʧʫʩʢʦʚʠʭ 

ʤʝʪʦʜʽʚ ʪʝʭʥʽʯʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʜʦʧʫʩʢʦʚʠʭ ʤʝʪʦʜʽʚ ʥʝ 

ʟʘʚʞʜʠ ʝʬʝʢʪʠʚʥʦ, ʪʘʢ ʷʢ ʥʝʦʙʭʽʜʥʦ ʫʟʛʦʜʠʪʠ ʜʦʧʫʩʢʠ ʥʘ ʚʠʭʽʜʥʽ ʩʠʛʥʘʣʠ 

ʦʜʥʠʭ ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ ʟ ʩʠʩʪʝʤʦʶ ʜʦʧʫʩʢʽʚ ʥʘ ʚʭʽʜʥʽ ʩʠʛʥʘʣʠ ʽʥʰʠʭ 

ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚ'ʷʟʘʥʠʭ ʟ ʧʝʨʰʠʤʠ. 

ʂʨʽʤ ʪʦʛʦ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʽ ʣʦʛʽʯʥʠʭ ʤʦʜʝʣʝʡ ʥʝ 

ʜʦʟʚʦʣʷʻ ʨʦʟʨʽʟʥʷʪʠ ʜʝʬʝʢʪʠ ʙʣʦʢʽʚ, ʦʭʦʧʣʝʥʠʭ ʟʚʦʨʦʪʥʠʤ ʟʚ'ʷʟʢʦʤ, ʪʘʢ ʷʢ 

ʧʦʷʚʘ ʥʝʧʨʠʧʫʩʪʠʤʦʾ ʨʝʘʢʮʽʾ ʥʘ ʚʠʭʦʜʽ ʙʫʜʴ-ʷʢʦʛʦ ʙʣʦʢʫ ʢʦʥʪʫʨʫ ʟʚʦʨʦʪʥʦʛʦ 

ʟʚ'ʷʟʢʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʷʚʠ ʥʝʧʨʠʧʫʩʪʠʤʠʭ ʨʝʘʢʮʽʡ ʥʘ ʚʠʭʦʜʘʭ ʚʩʽʭ ʽʥʰʠʭ 

ʙʣʦʢʽʚ, ʱʦ ʚʭʦʜʷʪʴ ʚ ʮʝʡ ʢʦʥʪʫʨ. ʊʦʤʫ ʨʝʘʢʮʽʾ ʚʩʽʭ ʙʣʦʢʽʚ, ʦʭʦʧʣʝʥʠʭ 

ʟʚʦʨʦʪʥʠʤ ʟʚ'ʷʟʢʦʤ, ʟʘʚʞʜʠ ʤʘʶʪʴ ʦʜʥʝ ʽ ʪʝ ʞ ʟʥʘʯʝʥʥʷ.  

ʎʷ ʦʙʩʪʘʚʠʥʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʨʦʟʨʠʚʘʪʠ ʟʚʦʨʦʪʥʽ ʟʚ'ʷʟʢʠ ʚ 

ʆɼ, ʱʦ ʥʝ ʟʘʚʞʜʠ ʻ ʤʦʞʣʠʚʠʤ. ʈʽʰʝʥʥʷ ʪʘʢʦʛʦ ʨʦʜʫ ʟʘʜʘʯ ʚʠʤʘʛʘʻ ʟʘʣʫʯʝʥʥʷ 

ʙʽʣʴʰ ʩʢʣʘʜʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʱʦ ʦʧʠʩʫʶʪʴ ʦʙ'ʻʢʪ ʙʽʣʴʰ ʪʦʯʥʦ, ʥʽʞ 

ʤʦʜʝʣʽ ʣʦʛʽʯʥʦʛʦ ʪʠʧʫ. ʊʦʤʫ, ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ ʧʦʰʫʢʫ ʜʝʬʝʢʪʫ, ʷʢ 

ʧʨʘʚʠʣʦ, ʩʧʦʯʘʪʢʫ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʜʽʘʛʥʦʩʪʠʯʥʘ ʤʦʜʝʣʴ ʣʦʛʽʯʥʦʛʦ ʪʠʧʫ, ʘ 

ʧʦʪʽʤ, ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʟʘʣʫʯʘʶʪʴʩʷ ʩʢʣʘʜʥʽʰʽ ʘʥʘʣʽʪʠʯʥʽ ʤʦʜʝʣʽ ʜʣʷ 

ʦʢʨʝʤʠʭ ʯʘʩʪʠʥ ʽ ʙʣʦʢʽʚ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ, ʫ ʷʢʦʤʫ ʟ ʙʝʟʣʽʯʽ ʤʦʞʣʠʚʠʭ ʧʦʤʽʪʥʠʭ ʩʪʘʥʽʚ 

ʟʥʘʭʦʜʠʪʴʩʷ ʜʠʟʝʣʴ, ʥʝʦʙʭʽʜʥʦ ʟʥʘʪʠ ʟʘʛʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʤʦʞʣʠʚʠʭ ʩʪʘʥʽʚ ʡʦʛʦ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ (ʌɽ). ɸʥʘʣʽʟ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʜʠʟʝʣʷ ʷʢ ʩʢʣʘʜʥʦʛʦ ʘʥʘʣʦʛʦʚʦʛʦ ʦʙ'ʻʢʪʘ ʜʘʚ ʟʤʦʛʫ ʧʨʝʜʩʪʘʚʠʪʠ ʡʦʛʦ 

ʩʧʦʯʘʪʢʫ ʫ ʚʠʛʣʷʜʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʾʤʦʜʝʣʽ (ʨʠʩ. 2.1), ʘ ʧʦʪiʤ - ʫ ʚʠʛʣʷʜʽ ʩʭʝʤʠ 

(ʨʠʩ. 2.2) ʬʫʥʢʮiʦʥʘʣʴʥʦ-ʣʦʛiʯʥʦʾ ʤʦʜʝʣʽ (ʌʃʄ) ʰʣʷʭʦʤ ʨʦʟʙʠʚʢʠ ʡʦʛʦ 

ʩʠʩʪʝʤ i ʤʝʭʘʥʽʟʤʽʚ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʙʣʦʢʠ ʪʘ ʝʣʝʤʝʥʪʠ (ʌɽ), iʟ 

ʟʘʟʥʘʯʝʥʥʷʤ ʭʘʨʘʢʪʝʨʫ ʟʚ'ʷʟʢiʚ ʤiʞ ʥʠʤʠ. ʊʘʢ ʥʘ ʩʭʝʤʽ ʌʃʄ ʟʥʘʢʦʤ z - 

ʧʦʟʥʘʯʝʥʽ ʟʦʚʥʽʰʥʽ ʚʧʣʠʚʠ, ʘ ʟʥʘʢʦʤ ʋ - ʚʠʭʽʜʥʽ ʩʠʛʥʘʣʠ. 
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ʈʠʩʫʥʦʢ 2.1 ï ʌyʥʢʮiʦʥʘʣʴʥʘ ʤʦʜeʣʴ ʜʠʟʝʣʷ: 1 ï ʧʘʣʠʚʥʠʡ ʙʘʢ; 2 ï ʧʫʩʢʦʚʠʡ ʧʨʠʩʪʨiʡ; 3 - ʧʘʣʠʚʦʧiʜʢʘʯʫʚʘʣʴʥʠʡ 

ʥʘʩʦʩ; 4 ï ʩʠʩʪʝʤʘ ʤʘʱʝʥʥʷ; 5 ï ʧʘʣʠʚʥʠʡ ʬiʣʴʪʨ; 6 - ʧʦʚiʪʨʷʥʠʡ ʬiʣʴʪʨ; 7 ï ʩʠʩʪʝʤʘ ʦʭʦʣʦʜʞʝʥʥʷ; 8 ï ʇʅɺʊ; 9 - ɻʈʄ; 

10 - ʬʦʨʩʫʥʢʠ; 11, 12 ʎʇɻ ʪʘ ʂʐM 
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ʈʠʩʫʥʦʢ 2.2 ï ʌyʥʢʮiʦʥʘʣʴʥʦ-ʣʦʛʽʯʥʘ ʤʦʜeʣʴ ʜʠʟʝʣʷ: 1 - ʧʘʣʠʚʥʠʡ ʙʘʢ; 2 - ʧʫʩʢʦʚʠʡ ʧʨʠʩʪʨiʡ; 3 ï ʧʘʣʠʚʦ ʧʽʜʢʘʯʫʶʯʠʡ ʥʘʩʦʩ; 4 - 

ʩʠʩʪʝʤʘ ʤʘʱʝʥʥʷ; 5 - ʧʘʣʠʚʥʠʡ ʬiʣʴʪʨ; 6 - ʧʦʚiʪʨʷʥʠʡ ʬiʣʴʪʨ; 7 - ʩʠʩʪʝʤʘ ʦʭʦʣʦʜʞʝʥʥʷ; 8, 9, 10 - ʌɽ ʧʘʣʠʚʥʦʛʦ ʥʘʩʦʩʫ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ; 11 

ï ʤʝʭʘʥʽʟʤ ʛʘʟʦʨʦʟʧʦʜʽʣʫ (ʄɻʈ); 12, 13, 14 - ʬʦʨʩʫʥʢʠ; 15 - 19 ï ʮʠʣʽʥʜʨʦ-ʧʦʨʰʥʝʚʘ ʛʨʫʧʘ ʪʘ ʢʨʠʚʦʰʠʧʥʦ-ʰʘʪʫʥʥʠʡ ʤʝʭʘʥʽʟʤ; Z1, Z2, Z3 ï 

ʚʝʣʠʯʠʥʠ ʪʠʩʢʫ, ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʚʦʣʦʛʦʩʪʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; Z4 - ʢʽʣʴʢʽʩʪʴ ʧʘʣʠʚʘ; Z5, Z6 ï ʚʝʣʠʯʠʥʘ ʥʘʧʨʫʛʠ ʽ ʩʪʨʫʤʫ 

ʘʢʫʤʫʣʷʪʦʨʘ; Z7, Z8 - ʨʽʚʝʥʴ ʦʣʠʚʠ ʽ ʦʭʦʣʦʜʥʦʾ ʨʽʜʠʥʠ; Z9 - ʧʦʣʦʞʝʥʥʷ ʚʘʞʝʣʷ ʢʝʨʫʚʘʥʥʷ ʧʘʣʠʚʦʤ; Z10 - ʢʫʪ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ; 

Z11 ï ʟʘʟʦʨ ʫ ʄɻʈ 
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ɺʨʘʭʦʚʫʶʯʠ ʦʨʜʠʥʘʨʥʽʩʪʴ ʧʦʪʦʢʫ ʚʽʜʤʦʚʣʝʥʴ ʫ ʜʠʟʝʣʽʚ ɼʊɿ, ʤʦʞʥʘ 

ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʢʦʞʝʥ ʌɽ ʤʦʞʝ ʟʥʘʭʦʜʠʪʠʩʷ ʚ ʦʜʥʦʤʫ ʟ ʜʚʦʭ ʥʝʩʫʤʽʩʥʠʭ 

ʚʠʜʽʚ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ - ʨʦʙʦʪʦʟʜʘʪʥʦʤʫ ʪʘ ʥʝ ʨʦʙʦʪʦʟʜʘʪʥʦʤʫ. ɸ ʚʠʭʽʜʥʽ 

ʩʠʛʥʘʣʠ ʢʦʞʥʦʛʦ ʌɽ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʤʦʞʣʠʚʫ  ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʚʽʨʦʢ 

(ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ).  

ʋ ʜʠʟʝʣʷ ʤʦʞʥʘ ʚʠʜiʣʠʪʠ ʝʣʝʤʝʥʪʠ, ʢʦʞʥʠʡ ʟ ʷʢʠʭ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʨʦʟʧʽʟʥʘʚʘʣʴʥʠʤʠ ʩʪʘʥʘʤʠ. ʑʦʙ ʚʠʟʥʘʯʠʪʠʩʴ, ʫ ʷʢʦʤʫ ʟ ʙʝʟʣiʯi ʤʦʞʣʠʚʠʭ 

ʧʦʤʽʪʥʠʭ ʩʪʘʥʽʚ ʧʝʨʝʙʫʚʘʻ ʜʠʟʝʣʴ, ʥʝʦʙxiʜʥʦ ʟʥʘʪʠ ʟʘʛʘʣʴʥʫ ʢiʣʴʢiʩʪʴ 

ʤʦʞʣʠʚʠʭ ʩʪʘʥʽʚ ʡʦʛʦ ʌɽ.  

ʋ ʪʝʭʥiʯʥiʡ ʜiʘʛʥʦʩʪʠʮi ʨʝʘʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪiʣʴʢʠ ʜʚʘ ʩʪʘʥʠ ï

ʟʘʟʥʘʯʝʥi ʚʠʱʝ ʨʦʙʦʪʦʟʜʘʪʥʠʡ ʪʘ ʚʽʜʤʦʚʘ.  

ʋ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʤʦʞʣʠʚʘ ʢiʣʴʢiʩʪʴ ʩʪʘʥʽʚ ʜʚʠʛʫʥʘ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

N ʝʣʝʤʝʥʪiʚ, ʙʫʜʝ ʜʦʨiʚʥʶʚʘʪʠ 2N, iʟ ʷʢʠʭ ʨʦʟʧiʟʥʘʶʪʴ ʦʜʠʥ ʨʦʙʦʪʦʟʜʘʪʥʠʡ 

ʩʪʘʥ ï So ʪʘ 2N - 1 ʟi ʩʪʘʥʽʚ ʚʽʜʤʦʚ - Ss. ʆʜʥʘʢ ʨʦʟʧiʟʥʘʪʠ ʪʘʢʫ ʢiʣʴʢiʩʪʴ ʩʪʘʥʽʚ 

ʧʽʜ ʯʘʩ ʜiʘʛʥʦʩʪʫʚʘʥʥʷ ʜʚʠʛʫʥiʚ ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʞʣʠʚʦ.  

 

2.3 ɸʥʘʣʽʟ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʚʽʜʤʦʚ ʝʣʝʤʝʥʪʽʚ ʜʚʠʛʫʥʘ ʪʘ ʾʭ 

ʡʤʦʚʽʨʥʦʩʪʝʡ 

 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʤʦʜʝʣʴ ʥʘʡʙiʣʴʰ ʧʦʚʥʦ ʚiʜʧʦʚiʜʘʣʘ ʨʝʘʣʴʥʦʤʫ ʩʪʘʥʫ 

ʜʠʟʝʣʷ ʚ ʝʢʩʧʣʫʘʪʘʮiʾ ʢʨʽʤ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ i ʣʦʛiʯʥʠʭ ʟʚ' ʷʟʢiʚ ʚʨʘʭʦʚʫʚʘʣʠʩʴ 

ʡʤʦʚiʨʥʦʩʪi cʪʘʥʽʚ ʡʦʛʦ ʩʠʩʪʝʤ ʪʘ ʤʝʭʘʥiʟʤʽʚ. ʊʘʢʦʞ, ʜʣʷ ʟʤʝʥʰʝʥʥʷ 

ʢiʣʴʢʦʩʪi ʨʦʟʧiʟʥʘʚʘʣʴʥʠʭ ʩʪʘʥʽʚ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ 

ʧiʜʢʦʥʪʨʦʣʴʥʦʾ ʝʢʩʧʣʫʘʪʘʮiʾ ʜʠʟʝʣʴʥʠʭ ʜʚʠʛʫʥiʚ ʗʨʦʩʣʘʚʩʴʢʦʛʦ ʤʦʪʦʨʥʦʛʦ 

ʟʘʚʦʜʫ, ʚʩʪʘʥʦʚʣʝʥʠʭ ʥʘ ʘʚʪʦʤʦʙiʣʷx ʄɸɿ i ʂʨɸɿ, ʟʜʽʡʩʥʝʥʦ ʜʦʩʣiʜʞʝʥʥʷ ʾx 

ʩʠʩʪʝʤ ʪʘ ʤʝʭʘʥiʟʤiʚ ʟ ʘʥʘʣʽʟʦʤ ʨʦʟʧʦʜiʣʫ ʡʤʦʚiʨʥʦʩʪʝʡ ʤʦʞʣʠʚʠʭ ʩʪʘʥʽʚ i 

ʟʘʢʦʥʦʤiʨʥʦʩʪi ʚʠʷʚʣʝʥʠʭ ʚʽʜʤʦʚ [23, 48].  

ɿʥʘʯʝʥʥʷ ʡʤʦʚʽʨʥʦʩʪʝʡ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ (ʈ̔),  ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣ. 

2.1, ʧʦʢʘʟʫʶʪʴ, ʱʦ ʧʨʦʪʷʛʦʤ ʫʩʽʻʾ ʧʽʜʢʦʥʪʨʦʣʴʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘʜʽʡʥʽʩʪʴ 

ʂʐʄ ʽ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ ʧʘʣʠʚʦʤ ʙʝʟʫʧʠʥʥʦ ʟʥʠʞʫʻʪʴʩʷ, ʘ ʥʘʜʽʡʥʽʩʪʴ ʎʇɻ 
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ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʧʨʘʢʪʠʯʥʦ ʥʘ ʦʜʥʦʤʫ ʨʽʚʥʽ, ʧʨʠʯʦʤʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʜʤʦʚʣʝʥʴ 

ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʘʢʪʠʯʥʦ ʧʦʩʪʽʡʥʦʾ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

 

ʊʘʙʣʠʮʷ 2.1 - ɯʤʦʚʽʨʥʦʩʪʽ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ (ʈ̔) ʽ ʧʘʨʘʤʝʪʨʠ ʧʦʪʦʢʫ 

ʚʽʜʤʦʚʣʝʥʴ (ɋ) ʤʝʭʘʥʽʟʤʽʚ ʽ ʩʠʩʪʝʤ ʜʠʟʝʣʽʚ ʗʄɿ 

ɯʥʪʝʨʚʘʣ 

ʧʨʦʙ̔ʛʫ, 

ʪʠʩ. ʢʤ 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʽ ʩʠʩʪʝʤ ʜʠʟʝʣʽʚ ʗʄɿ 

ʂʐʄ ʎʇɻ ʄɻʈ 
ʉʠʩʪʝʤʘ 

ʞʠʚʣʝʥʥʷ 

ʈ̔ ɋ*10-5 ʈ̔ ɋ*10-5 ʈ̔ ɋ*10-5 ʈ̔ ɋ*10-5 

0.. .8 0,999 0,000 0,973 0,003 0,972 0,003 0,999 0,400 

8...16 0,999 0,000 0,880 0,015 0,987 0,002 0,996 0,460 

16...24 0,999 0,000 0,875 0,016 0,889 0,014 0,994 0,460 

24...32 0,999 0,000 0,875 0,016 0,972 0,003 0,991 0,690 

32...40 0,959 0,005 0,931 0,009 0,931 0,009 0,909 0,781 

40...48 0,999 0,000 0,805 0,024 0,875 0,016 0,759 1,631 

48...56 0,917 0,010 0,834 0,020 0,945 0,007 0,650 0,819 

56...64 0,973 0,003 0,889 0,014 0,945 0,007 0,588 1,434 

64...22 0,862 0,017 0,847 0,019 0,972 0,003 0,558 0,615 

72...80 0,945 0,007 0,931 0,009 0,959 0,005 0,552 0,515 

80...88 0,785 0,025 0,880 0,015 0,972 0,003 0,491 0,945 

88...96 0,917 0,010 0,889 0,014 0,987 0,002 0,410 0,785 

96...104 0,787 0,010 0,834 0,020 0,999 0,000 0,389 0,917 

 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʪʦʢʠ ʚiʜʤʦʚ ʜʠʟʝʣiʚ ʂʊɿ ʻ ʦʨʜʠʥʘʨʥʠʤʠ, ʪʦʤʫ 

ʤʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʢiʣʴʢiʩʪʴ ʥʝʨʦʙʦʪʦʟʜʘʪʥʠʭ cʪʘʥʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʢiʣʴʢiʩʪʶ ʩʠʩʪʝʤ ʪʘ ʤʝʭʘʥiʟʤiʚ - N, ʪʦʙʪʦ ʢʦʞʝʥ ʌɽ ʤʦʞʝ ʟʥʘʭʦʜʠʪʠʩʷ ʚ 

ʦʜʥʦʤʫ ʟ ʜʚʦʭ ʥʝʩʫʤiʩʥʠʭ ʚʠʜiʚ ʪʝʭʥiʯʥʦʛʦ ʩʪʘʥʫ - ʨʦʙʦʪʦʟʜʘʪʥʦʤʫ i 

ʥʝʨʦʙʦʪʦʟʜʘʪʥʦʤʫ. ɸ ʚʠxiʜʥi ʩʠʛʥʘʣʠ ʢʦʞʥʦʛʦ ʌɽ - ʮʝ ʤʦʞʣʠʚʝ ʯʠʩʣʦ 

ʧʝʨʝʚiʨʦʢ (ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨiʚ).  

ʅʘʡʤʝʥʫʚʘʥʥʷ ʌɽ, ʾxʥʾ ʚʠxiʜʥi ʩʠʛʥʘʣʠ (ʋ) ʪʘ ʡʤʦʚiʨʥʦʩʪi 

ʙʝʟʚiʜʤʦʚʥʦʾ ʨʦʙʦʪʠ (ʈ̔), ʦʪʨʠʤʘʥi ʚ ʨʝʟʫʣʴʪʘʪi ʦʙʨʦʙʢʠ ʩʪʘʪʠʩʪʠʯʥʦʾ 

iʥʬʦʨʤʘʮiʾ, ʧʨʝʜʩʪʘʚʣʝʥi ʚ ʪʘʙʣ. 2.2.  
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ʊʘʙʣʠʮʷ 2.2 - ʅʘʡʤʝʥʫʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʜʠʟʝʣʷ, ʾʭʥʽʭ 

ʚʠʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ ʽ ʡʤʦʚʽʨʥʦʩʪʽ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ 

 ̄
ʅʘʡʤʝʥʫʚʘʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ 
ɺʠʭʽʜʥʽ ʩʠʛʥʘʣʠ (ʋ) 

ɯʤʦʚʽʨʥʽʩʪʴ  

ʙʝʟʚʽʜʤʦʚʥʦʾ 

ʨʦʙʦʪʠ (ʈ̔) 

1 ʇʘʣʠʚʥʠʡ ʙʘʢ 
ʈʦʟʨʽʜʞʝʥʥʷ ʥʘ ʚʭʦʜʽ ʚ 

ʧʘʣʠʚʦʧʽʜʢʘʯʫʚʘʣʴʥʠʡ ʥʘʩʦʩ 
0,87 

2 ʇʫʩʢʦʚʠʡ ʧʨʠʩʪʨʽʡ ʇʫʩʢʦʚʘ ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ 0,96 

3 
ʇʘʣʠʚʦʧʽʜʢʘʯʫʚʘʣʴʥʠʡ 

ʥʘʩʦʩ 

ʊʠʩʢ ʧʘʣʠʚʘ ʟʘ 

ʧʘʣʠʚʦʧʽʜʢʘʯʫʚʘʣʴʥʠʤ ʥʘʩʦʩʦʤ 
0,97 

4 ʉʠʩʪʝʤʘ ʤʘʱʝʥʥʷ 
ʊʠʩʢ ʦʣʠʚʠ ʚ ʛʦʣʦʚʥʽʡ ʤʘʩʣʷʥʽʡ 

ʤʘʛʽʩʪʨʘʣʽ 
0,96 

5 ʌʽʣʴʪʨ ʦʯʠʱʝʥʥʷ ʧʘʣʠʚʘ 
ʊʠʩʢ ʧʘʣʠʚʘ ʧʽʩʣʷ ʬʽʣʴʪʨʘ 

ʪʦʥʢʦʛʦ ʦʯʠʱʝʥʥʷ 
0,97 

6 ʇʦʚʽʪʨʷʥʠʡ ʬʽʣʴʪʨ ʊʠʩʢ ʧʦʚʽʪʨʷ ʥʘ ʚʭʦʜʽ ʚ ʜʠʟʝʣʴ 0,87 

7 ʉʠʩʪʝʤʘ ʦʭʦʣʦʜʞʝʥʥʷ ʊʝʤʧʝʨʘʪʫʨʘ ʦʭʦʣʦʜʥʦʾ ʨʽʜʠʥʠ 0,96 

8 
ʇʘʣʠʚʥʠʡ ʥʘʩʦʩ ʚʠʩʦʢʦʛʦ 

ʪʠʩʢʫ 
ʎʠʢʣʦʚʘ ʧʦʜʘʯʘ ʧʘʣʠʚʘ 0,98 

9 
ʇʘʣʠʚʥʠʡ ʥʘʩʦʩ ʚʠʩʦʢʦʛʦ 

ʪʠʩʢʫ 

ʂʫʪ ʚʠʧʝʨʝʜʞʝʥʥʷ 

ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ 
0,94 

10 
ʈʝʛʫʣʷʪʦʨ ʯʘʩʪʦʪʠ 

ʦʙʝʨʪʘʥʥʷ 

ʈʝʛʫʣʴʦʚʘʥʘ ʨʝʛʫʣʷʪʦʨʦʤ 

ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ 
0,92 

11 
ɻʘʟʦʨʦʟʧʦʜʽʣʴʥʠʡ 

ʤʝʭʘʥʽʟʤ 
ʂʫʪʠ ʬʘʟ ʛʘʟʦʨʦʟʧʦʜʽʣʫ 0,92 

12 ʌʦʨʩʫʥʢʠ ʊʠʩʢ ʫʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ 0,96 

13 ʌʦʨʩʫʥʢʠ 
ʂʫʪ ʨʦʟʧʠʣʶʚʘʥʥʷ ʧʘʣʠʚʘ ʧʨʠ 

ʫʧʦʨʩʢʫʚʘʥʥʽ 
0,95 

14 ʌʦʨʩʫʥʢʠ 
ɺʝʣʠʯʠʥʘ ʚʠʪʦʢʽʚ ʧʘʣʠʚʘ ʟ 

ʬʦʨʩʫʥʢʠ ʚ ʣʽʥʽʶ ʟʣʠʚʫ 
0,97 

15 ʎʠʣʽʥʜʨʦ-ʧʦʨʰʥʝʚʘ ʛʨʫʧʘ ɼʠʤʥʽʩʪʴ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ 0,92 

16 ʎʠʣʽʥʜʨʦ-ʧʦʨʰʥʝʚʘ ʛʨʫʧʘ 
ʊʝʤʧʝʨʘʪʫʨʘ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ 

ʛʘʟʽʚ  
0,92 

17 ʎʠʣʽʥʜʨʦ-ʧʦʨʰʥʝʚʘ ʛʨʫʧʘ 
ʊʠʩʢ ʧʦʚʽʪʨʷ ʥʘʧʨʠʢʽʥʮʽ ʪʘʢʪʫ 

ʩʪʠʩʢʫ 
0,93 

18 
ʂʨʠʚʦʰʠʧʥʦ-ʰʘʪʫʥʥʠʡ 

ʤʝʭʘʥʽʟʤ 

ʏʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʪʦʛʦ 

ʚʘʣʘ ʜʠʟʝʣʷ 
0,93 

19 
ʂʨʠʚʦʰʠʧʥʦ-ʰʘʪʫʥʥʠʡ 

ʤʝʭʘʥʽʟʤ 
ɽʬʝʢʪʠʚʥʘ ʧʦʪʫʞʥʽʩʪʴ ʜʠʟʝʣʷ 0,89 
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2.4 ʇʦʙʫʜʦʚʘ ʣʦʛʽʢʦ-ʽʤʦʚʽʨʥʦʩʪʥʦʾ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʤʦʜʝʣʽ ʫ ʚʠʛʣʷʜʽ 

ʤʘʪʨʠʮʽ ʩʪʘʥʽʚ 

ʌɽ, ʾxʥi ʚʠxiʜʥi ʩʠʛʥʘʣʠ ʪʘ ʤ̔ʦʚiʨʥʦʩʪi ʙʝʟʚiʜʤʦʚʥʦʾ ʨʦʙʦʪʠ ʻ ʦʩʥʦʚʦʶ 

ʩʢʣʘʜʘʥʥʷ ʣʦʛiʢʦ- ʤ̔ʦʚiʨʥiʩʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣi ʜʠʟʝʣʷ ʫ ʚʠʛʣʷʜi ʤʘʪʨʠʮi 

ʩʪʘʥʽʚ, ʱʦ ʚʩʪʘʥʦʚʣʶʻ ʟʚ'ʷʟʦʢ ʤiʞ ʙʝʟʣʽʯʯʶ cʪʘʥʽʚ ʌɽ (S) ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʾʭʥʽʭ ʡʤʦʚiʨʥʦʩʪʝʡ, ʙʝʟʣiʯʯʶ ʤʦʞʣʠʚʠʭ ʧʝʨʝʚiʨʦʢ (ʜiʘʛʥʦʩʪʠʯʥʠʭ 

ʧʘʨʘʤʝʪʨiʚ) (ʋ) ʪʘ ʙʝʟʣʽʯʯʶ ʥʘʩʣiʜʢiʚ ʮʠʭ ʧʝʨʝʚiʨʦʢ. 

ʄʘʪʨʠʮʷ ʩʪʘʥʽʚ ʩʣʫʛʫʻ ʚʠʭʽʜʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʠ ʧʦʙʫʜʦʚʽ 

ʤʽʥʽʤʘʣʴʥʦʛʦ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʪʝʩʪʫ ʜʣʷ ʢʦʥʪʨʦʣʶ ʨʦʙʦʪʦʟʜʘʪʥʦʩʪʽ ʦʙô̒ ʢʪʘ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ [81].  

ʇʦʙʫʜʦʚʘʥʘ ʤʘʪʨʠʮʷ (ʪʘʙʣ. 2.3) ʤiʩʪʠʪʴ 19 ʨʷʜʢiʚ (ʨʽʚʥʠʭ ʯʠʩʣʫ ʌɽ), 

ʱʦ ʧʦʟʥʘʯʘʶʪʴ ʥʝʨʦʙʦʪʦʟʜʘʪʥʠʡ ʩʪʘʥ (Si) - "0" i ʦʜʥʫ (ʚʝʨʭʥʶ), ʱʦ ʚiʜʧʦʚiʜʘʻ 

ʨʦʙʦʪʦʟʜʘʪʥʦʤʫ ʩʪʘʥʫ ʬʫʥʢʮiʦʥʘʣʴʥʠʭ ʝʣʝʤʝʥʪiʚ (So), ʢʦʣʠ ʚci ʜiʘʛʥʦʩʪʠʯʥi 

ʧʘʨʘʤʝʪʨʠ (ʋj) ʤʘʶʪʴ ʜʦʧʫʩʪʠʤi ʟʥʘʯʝʥʥʷ - "1", ʧʨʠ ʜʦʧʫʩʪʠʤʠʭ ʟʥʘʯʝʥʥʷʭ 

ycix ʟʦʚʥiʰʥix ʚʭiʜʥʠʭ ʚʧʣʠʚiʚ.  

ʉʪʦʚʧʮʽ ʤʘʪʨʠʮʽ ʩʪʘʥʽʚ ʧʦʟʥʘʯʘʶʪʴ ʨʝʟʫʣʴʪʘʪʠ ʧʝʨʝʚʽʨʦʢ (ʋj), ʨʽʚʥʠʭ 

ʯʠʩʣʫ ʚʠʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ ʌɽ. ɸ ʦʩʪʘʥʥʽʡ ʩʪʦʚʧʝʮʴ ʤʽʩʪʠʪʴ ʦʙʯʠʩʣʝʥʽ ʡʤʦ-

ʚʽʨʥʦʩʪʽ i-ʛʦ ʩʪʘʥʫ ʤʦʜʝʣʽ )( isP : 
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0 )1(/)1()(1)( ,                              (2.1) 

ʜʝ )( 0sP  - ʤ̔ʦʚʽʨʥʽʩʪʴ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ ʦʙ'ʻʢʪʘ ʜʽʘʛʥʦʩʪʠʢʠ, 
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iP  - ʤ̔ʦʚʽʨʥʽʩʪʴ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ ʌɽ; ʧʨʠʯʦʤʫ  

ä
=

=
n

i

isP
0

1)(  .                                           (2.3) 

ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʨʦʙʦʪʦʟʜʘʪʥʦʩʪi ʜʠʟʝʣʷ ʥʝʦʙxiʜʥʦ ʦʜʝʨʞʘʪʠ iʥʬʦʨʤʘʮiʶ 

ʧʨʦ ʩʪʘʥ ycix ʌɽ, ʪʦʤʫ ʚʠʟʥʘʯʝʥʥʷ ʤiʥiʤʘʣʴʥʦʾ ʢiʣʴʢʦʩʪi ʜiʘʛʥʦʩʪʠʯʥʠʭ 

ʧʘʨʘʤʝʪpiʚ ʧʦʣʷʛʘʻ ʫ ʧʦʰʫʢʫ ʤiʥiʤʘʣʴʥʦʾ ʢiʣʴʢʦʩʪi ʩʪʦʚʧʮiʚ ʤʘʪʨʠʮi ʩʪʘʥʽʚ, ʷʢi 

ʟʘʧʦʚʥʶʶʪʴ ʥʫʣʷʤʠ ʚci ʨʷʜʢʠ (ʢpiʤ So, ɦ ʦ ʚiʜʧʦʚiʜʘʻ ʨʦʙʦʪʦʟʜʘʪʥʦʤʫ ʩʪʘʥʫ).  
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ʊʘʙʣʠʮʷ 2.3 - ʄʘʪʨʠʮʷ ʩʪʘʥʽʚ ʜʠʟʝʣʷ ʟ ʨʦʟʨʘʭʦʚʘʥʠʤʠ ʡʤʦʚʽʨʥʦʩʪʷʤʠ 

 ʋj 

ʋ1 ʋ2 ʋ3 ʋ4 ʋ5 ʋ6 ʋ7 ʋ8 ʋ9 ʋ10 ʋ11 ʋ12 ʋ13 ʋ14 ʋ15 ʋ16 ʋ17 ʋ18 ʋ19 ʈ(Si) 
 Si 

S0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0,2832 

S1 0 1 0 1 0 1 1 0 1 1 1 0 1 0 0 0 1 1 0 0,0770 

S2 1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0,0237 

S3 1 1 0 1 0 1 1 0 1 1 1 0 1 0 0 0 1 1 0 0,0178 

S4 1 1 1 0 1 1 1 0 0 0 1 0 0 0 0 0 1 0 0 0,0237 

S5 1 1 1 1 0 1 1 0 1 1 1 0 1 0 0 0 1 1 0 0,0178 

S6 1 1 1 1 1 0 1 1 1 1 0 1 1 1 0 0 0 1 0 0,0770 

S7 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 0 0 1 0 0,0237 

S8 1 1 1 1 1 1 1 0 1 1 1 0 1 0 0 0 1 1 0 0,0118 

S9 1 1 1 1 1 1 1 1 0 1 1 1 0 1 0 0 1 1 0 0,0355 

S10 1 1 1 1 1 1 1 0 1 0 1 0 1 0 0 0 1 0 0 0,0474 

S11 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0 0 0 1 0 0,0474 

S12 1 1 1 1 1 1 1 1 1 1 1 0 1 1 0 0 1 1 0 0,0237 

S13 1 1 1 1 1 1 1 1 1 1 1 1 0 1 0 0 1 1 0 0,0296 

S14 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 0 1 1 0 0,0178 

S15 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 0,0474 

S16 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 0 0,0474 

S17 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1 0 0,0415 

S18 1 1 1 1 1 1 1 0 1 0 1 0 1 0 0 0 1 0 0 0,0415 

S19 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 0 0,0652 
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ɺʠʢʦʥʘʥʠʡ ʪʘʢʠʤ ʯʠʥʦʤ ʘʥʘʣʽʟ ʤʘʪʨʠʮʽ ʩʪʘʥʽʚ ʜʠʟʝʣʷ ʜʦʟʚʦʣʠʚ 

ʚʩʪʘʥʦʚʠʪʠ ʤʽʥʽʤʘʣʴʥʫ (ʥʝʦʙʭʽʜʥʫ ʪʘ ʜʦʩʪʘʪʥʶ) ʩʫʢʫʧʥʽʩʪʴ ʧʝʨʝʚʽʨʦʢ, ʷʢʘ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʦʥʪʨʦʣʶ ʚʩʴʦʛʦ ʜʚʦʭ ʩʫʢʫʧʥʦʩʪʝʡ ʪʨʴʦʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ: ʋ19 ʪʘ ʋ15, ʪʦʙʪʦ ʧʝʨʝʚʽʨʢʠ ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʜʠʤʥʦʩʪʠ 

ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʘʙʦ ʋ19 ʪʘ ʋ16 (ʧʝʨʝʚʽʨʢʠ ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ 

ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ). 

ʇʝʨʰʘ ʩʫʢʫʧʥʽʩʪʴ ʜʘʻ ʟʘʛʘʣʴʥʫ ʦʮʽʥʢʫ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʜʠʟʝʣʷ, ʜʨʫʛʘ - 

ʤʦʞʝ ʙʫʪʠ ʦʩʥʦʚʦʶ ʘʣʛʦʨʠʪʤʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʥʝ ʪʽʣʴʢʠ ʧʽʜ ʯʘʩ ʢʦʥʪʨʦʣʶ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʘ ʡ ʧʦʰʫʢʫ ʚʽʜʤʦʚ ʦʢʨʝʤʦ ʧʦ ʮʠʣʽʥʜʨʘʭ ʜʠʟʝʣʽʚ ɼʊɿ. 

ʂʦʥʪʨʦʣʴ ʧʦʪʫʞʥʦʩʪʽ ʜʚʠʛʫʥʘ ʧʦʪʨʝʙʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʢʣʘʜʥʠʭ 

ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʩʪʝʥʜʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʚʘʨʪʦʩʪʽ ʪʘ ʯʘʩʫ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. ɺʽʜʦʤʦ, ʱʦ ʪʝʤʧʝʨʘʪʫʨʘ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʧʨʷʤʦ 

ʧʨʦʧʦʨʮʽʡʥʘ ʧʦʪʫʞʥʦʩʪʽ [5, 7], ʪʦ ʤʽʥʽʤʘʣʴʥʘ ʥʝʦʙʭʽʜʥʘ ʪʘ ʜʦʩʪʘʪʥʷ 

ʦʙˇʨʫʥʪʦʚʘʥʘ ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʚʽʨʦʢ ʤʦʞʝ ʩʢʣʘʜʘʪʠʩʷ ʟ ʜʚʦʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ: ʜʠʤʥʦʩʪʽ (ʋ15) ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ (ʋ16) ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ. 

ʗʢʱʦ ʮi ʦʙʠʜʚʘ ʧʘʨʘʤʝʪʨʠ ʚiʜʧʦʚiʜʘʶʪʴ ʥʦʨʤʘʪʠʚʥʠʤ ʟʥʘʯʝʥʠʷʤ, ʪʦ 

ʜʠʟʝʣʴ ʧʝʨʝʙʫʚʘʻ ʫ ʧʨʘʮʝʟʜʘʪʥʦʤʫ ʩʪʘʥʽ. ɸ ʷʢʱʦ ʭʦʯ ʦʜʠʥ iʟ ʜʚʦʭ 

ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʧʘʨʘʤʝʪʨiʚ ʥʝ ʚiʜʧʦʚiʜʘʻ ʥʦʨʤʘʪʠʚʫ, ʪʦ ʜʠʟʝʣʴ - ʫ 

ʥʝʧʨʘʮʝʟʜʘʪʥoʤy cʪaʥʽ. 

ʎʝ ʧʽʜʪʚʝʨʜʞʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʦʥʪʨʦʣʷ ʜʠʤʥʦʩʪʽ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʫ 

ʨʝʞʠʤʽ ʚʽʣʴʥʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ ʟʘ ʜʽʶʯʠʤ ɼʉʊʋ 4276:2004 ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ 

ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ. ʋ ʨʘʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʰʚʠʜʢʦʜʽʶʯʦʛʦ ʧʨʠʩʪʨʦʶ ʜʣʷ 

ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʜʦʜʘʪʢʦʚʦ ʟôʷʚʣʷʻʪʴʩʷ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʥʫʚʘʪʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ʮʠʣʽʥʜʨʽʚ ʜʠʟʝʣʷ. 

ʆʙʨʘʥʘ ʫ ʪʘʢʠʡ ʩʧʦʩʽʙ ʩʫʢʫʧʥʽʩʪʴ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʻ ʦʩʥʦʚʦʶ 

ʘʣʛʦʨʠʪʤʫ ʜiʘʛʥʦʩʪʫʚʘʥʥʷ ʧʨʠ ʢʦʥʪʨʦʣi ʨʦʙʦʪʦʟʜʘʪʥʦʩʪi ʜʠʟʝʣiʚ ʂʊɿ [87]. 

2.5 ɸʥʘʣʽʟ ʤʘʪʨʠʮʽ ʩʪʘʥʽʚ ʪʘ ʧʦʙʫʜʦʚʘ ʦʧʪʠʤʽʟʦʚʘʥʠʭ ʘʣʛʦʨʠʪʤʽʚ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʨʠ ʢʦʥʪʨʦʣʽ ʨʦʙʦʪʦʟʜʘʪʥʦʩʪʽ ʪʘ ʧʦʰʫʢʫ ʚʽʜʤʦʚ ɼɺɿ 

ʆʧʪʠʤiʟʘʮiʷ ʘʣʛʦʨʠʪʤʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʦʨʛʘʥʽʟʘʮʽʾ 

ʨʘʮiʦʥʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ (ʧʦʩʣiʜʦʚʥʦʩʪi) ʧʝʨʝʚʽʨʢʠ ʨʦʙʦʪʦʟʜʘʪʥʦʩʪi ʜʠʟʝʣʷ ʟ 



91 
 

 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʫʥʢʮʽʾ ʧʝʨʝʚʘʛʠ (W).  

Iʟ ʮiʝʶ ʤʝʪʦʶ ʤʘʪʨʠʮʷ cʪʘʥʽʚ ʪʨʘʥʩʧʦʥʫʻʪʴʩʷ ʚ ʤʘʪʨʠʮʶ, ʩʪʦʚʧʮi ʪʘ 

ʨʷʜʢʠ ʷʢʦʾ ʤiʥʷʶʪʴʩʷ ʤiʩʮʷʤʠ (ʪʘʙʣ. 2.4).  

ʆʩʪʘʥʥiʡ ʩʪʦʚʧʝʮʴ ʮʽʻʾ ʤʘʪʨʠʮi ʤʽʩʪʠʪʴ ʦʙʯʠʩʣʝʥi ʬʫʥʢʮʽʾ ʧʝʨʝʚʘʛʠ 

ʚʠʭʦʜʷʯʠ ʟ ʡʤʦʚʽʨʥʦʩʪʽ ʩʪʘʥʽʚ ʈ(S)̔: 

W= ʤʘʢʩ ×P(S)̔"0",                                                      (2.4) 

ʜʝ ×P(S)̔"0" - ʩʫʤʘ ʡʤʦʚiʨʥʦʩʪʝʡ ʩʪʘʥʽʚ ʜʣʷ ʥʫʣiʚ ʫ ʢʦʞʥʦʤʫ ʨʷʜʢʫ 

ʪʨʘʥʩʧʦʥʦʚʘʥʦʾ ʤʘʪʨʠʮi ʩʪʘʥʽʚ.  

ɿʘ ʤʘʢʩʠʤʘʣʴʥʠʤ ʟʥʘʯʝʥʠʷʤ ʚʠʟʥʘʯʘʣʘʩʷ ʧʝʨʰʘ ʧʝʨʝʚʽʨʢʘ ʋ16  

(ʪʝʤʧʝʨʘʪʫʨʘ ʚiʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟiʚ) (ʪʘʙʣ. 2.4). 

ʎʷ ʧʝʨʝʚiʨʢʘ ʧʦʜʽʣʷʻ ʤʘʪʨʠʮʶ ʥʘ ʜʚi ʯʘʩʪʠʥʠ. ʋ ʧʝʨʰʫ ʯʘʩʪʠʥʫ 

ʚʭʦʜʷʪʴ ʩʪʘʥʠ, ʜʣʷ ʷʢʠʭ ʨʝʟʫʣʴʪʘʪʠ ʧʝʨʝʚiʨʢʠ ʧʦʟʠʪʠʚʥi - "1", ʫ ʜʨʫʛʫ ʯʘʩ-

ʪʠʥʫ - ʩʪʘʥʠ, ʜʣʷ ʷʢʠʭ ʨʝʟʫʣʴʪʘʪʠ ʥʝʛʘʪʠʚʥi - "0". ʇʝʨʰʘ ʯʘʩʪʠʥʘ ʤʘʪʨʠʮi ʻ 

ʚʠʭiʜʥʦʶ ʜʣʷ ʧʦʙʫʜʦʚʠ ʥʦʚʦʾ ʤʘʪʨʠʮi, ʫ ʷʢʫ ʚʭʦʜʷʪʴ ʥʝ ʧʝʨʝʚiʨʝʥi ʩʪʘʥʠ.  

ɼʣʷ ʥʦʚʦʾ ʤʘʪʨʠʮi ʟʥʦʚʫ ʟʘ ʤʘʢʩʠʤʘʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤ ʬʫʥʢʮʽʾ ʧʝʨʝʚʘʛʠ 

(W) ʚʠʙʠʨʘʻʪʴʩʷ ʥʘʩʪʫʧʥʘ ʧʝʨʝʚiʨʢʘ, i ʧʨʦʮʝʜʫʨʘ ʧʦʚʪʦʨʶʻʪʴʩʷ ʜʦʪʠ, ʜʦʢʠ 

icʥyʻ ʥʝ ʧʝʨʝʚiʨʝʥʠʡ ʧʘʨʘʤʝʪʨ.  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʙʦʨʫ ʨʘʮʽʦʥʘʣʴʥʦʾ ʧʦʩʣiʜʦʚʥʦʩʪi ʢʦʥʪʨʦʣʶ 

ʧʘʨʘʤʝʪʨiʚ ʧʦʙʫʜʦʚʘʥʠʡ ʦʧʪʠʤiʟʦʚʘʥʥʠʡ ʘʣʛʦʨʠʪʤ ʜiʘʛʥʦʩʪʫʚʘʥʥʷ, ʧʨʠ 

ʢʦʥʪʨʦʣi ʨʦʙʦʪʦʟʜʘʪʥʦʩʪi ʜʠʟʝʣiʚ ʂʊɿ (ʨʠʩ. 2.3) [88]. ʎʝʡ ʘʣʛʦʨʠʪʤ ʚʢʘʟʫʻ, 

ʱʦ ʟ 19 ʧʘʨʘʤʝʪʨiʚ, ʷʢi ʚʠʟʥʘʯʘʶʪʴ ʪʝʭʥiʯʥʠʡ ʩʪʘʥ ʜʠʟʝʣʷ, ʥʝʦʙʭiʜʥʦ ʧʨʠ 

ʧʝʨʝʚiʨʮi ʨʦʙʦʪʦʟʜʘʪʥʦʩʪʽ ʚ ʨʝʞʠʤʘʭ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ ʟʜiʡʩʥʠʪʠ ʢʦʥʪʨʦʣʴ 

ʣʠʰʝ ʜʚʦʭ ʧʘʨʘʤʝʪʨiʚ - ʋ16 (ʪʝʤʧʝʨʘʪʫʨʘ ʚiʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟiʚ ʊɺɻ) i ʋ15 

(ʜʠʤʥiʩʪʴ ʚiʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟiʚ ʂ). ʇʨʠʯʦʤʫ, ʟ ʫʨʘʭʫʚʘʥʠʷʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ʬʫʥʢʮii ʧʝʨʝʚʘʛʠ ʧʝʨʰʠʤ ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʪʝʤʧʝʨʘʪʫʨʘ (W = 0,669), ʘ 

ʧʦʪiʤ ʜʠʤʥiʩʪʴ ʚiʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟiʚ ʜʠʟʝʣʷ. 

ʗʢʱʦ ʮi ʦʙʠʜʚʘ ʧʘʨʘʤʝʪʨʠ ʚiʜʧʦʚiʜʘʶʪʴ ʥʦʨʤʘʪʠʚʥʠʤ ʟʥʘʯʝʥʠʷʤ, ʪʦ 

ʜʠʟʝʣʴ ʧʝʨʝʙʫʚʘʻ ʫ ʨʦʙʦʪʦʟʜʘʪʥʦʤʫ ʩʪʘʥʽ. ɸ ʷʢʱʦ ʭʦʯ ʦʜʠʥ iʟ 

ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʧʘʨʘʤʝʪʨiʚ ʥʝ ʚiʜʧʦʚiʜʘʻ ʥʦʨʤʘʪʠʚʫ, ʪʦ ʜʠʟʝʣʴ - ʫ 

ʥʝʨʦʙʦʪʦʟʜʘʪʥoʤy cʪaʥʽ. 
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ʊʘʙʣuʮʷ 2.4 - ʊʨʘʥʩʧʦʥʦʚʘʥʘ ʤʘʪʨʠʮʷ ʩʪʘʥʽʚ ʜʠʟʝʣʷ ʟ ʨʦʟʨʘʭʦʚʘʥʠʤʠ ʡʤʦʚʽʨʥʦʩʪʷʤʠ P(Si) i ʬʫʥʢʮiʷʤʠ ʧʝʨʝʚʘʛ W ʜʣʷ 

ʧʦʙʫʜʦʚʠ ʦʧʪʠʤiʟʦʚʘʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʢʦʥʪʨʦʣʶ ʨʦʙʦʪʦʟʜʘʪʥʦʩʪi ʜʠʟʝʣʷ 

 

Si

ʋj

ʋ1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0,077

ʋ2 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0,024

ʋ3 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0,116

ʋ4 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0,047

ʋ5 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0,136

ʋ6 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0,077

ʋ7 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0,136

ʋ8 0 0 0 0 0 1 1 0 1 0 1 1 1 1 1 1 1 0 1 1 0,261

ʋ9 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 0,083

ʋ10 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0,136

ʋ11 1 0 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0,148

ʋ12 0 0 0 0 0 1 1 0 1 0 1 0 1 1 1 1 1 0 1 1 0,284

ʋ13 1 0 1 0 1 1 1 1 0 1 1 1 0 1 1 1 1 1 1 1 0,113

ʋ14 0 0 0 0 0 1 1 0 1 0 1 1 1 0 1 1 1 0 1 1 0,279

ʋ15 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 0 1 1 0,545

ʋ16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0,669

ʋ17 1 0 1 1 1 0 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0,213

ʋ18 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0,136

ʋ19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0,669

Ă0ò ʈ(Si) 0,0770 0,0237 0,0178 0,0237 0,0178 0,0770 0,0237 0,0118 0,0355 0,0474 0,0474 0,0237 0,0296 0,0178 0,0474 0,0474 0,0415 0,0415 0,0652 0,2832 Ă1ò

S1vS2vS3vS4vS5vS6vS7vS8vS9vS10vS11vS12vS13vS14vS16vS17vS18vS19 Si

ʋj

ʋ15 0 1 0,545

ʈ(si) 0,0474 0,2832

Ă0ò Ă1ò

S15 S0

S5S1 S2 S3 S4 S17S6 S7 S8 S9 S10 S11 S12 S13 S14 S15 S16 S18 S19 S0 W

S15 S0 W
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ʈʠʩʫʥʦʢ 2.3 - ʆʧʪʠʤʽʟʦʚʘʥʠʡ ʘʣʛʦʨʠʪʤ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʨʠ ʢʦʥʪʨʦʣʽ 

ʨʦʙʦʪʦʟʜʘʪʥʦʩʪʽ ʜʠʟʝʣʷ 

 

2.6 ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 2 

1. ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʜʦʟʚʦʣʷʻ ʬʦʨʤʘʣʴʥʦ 

ʦʧʠʩʫʚʘʪʠ ʦʙô̒ ʢʪʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʘ, ʟʘ ʭʘʨʘʢʪʝʨʦʤ ʟʚôʷʟʢʽʚ ʤʽʞ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʜʦʩʣʽʜʞʫʚʘʪʠ ʚʧʣʠʚ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʬʘʢʪʦʨʚ̔ 

ʥʘ ʾʭ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ.  

2. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʽʩʥʫʶʯʠʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʪʘ ʤʝʪʦʜʽʚ 

ʾʭ ʧʦʙʫʜʦʚʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ ʮʽʣʝʡ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʽ ʧʦʰʫʢʫ ʚʽʜʤʦʚ 

ʜʠʟʝʣʷ ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʦʶ ʻ ʣʦʛʽʢʦ-ʽʤʦʚʽʨʥʽʩʥʘ ʜʽʘʛʥʦʩʪʠʯʥʘ ʤʦʜʝʣʴ. 

3. ɼʣʷ ʧʦʙʫʜʦʚʠ ʦʧʪʠʤʽʟʦʚʘʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʨʠ 

ʢʦʥʪʨʦʣʽ ʨʦʙʦʪʦʟʜʘʪʥʦʩʪʽ ʪʘ ʧʦʰʫʢʫ ʚʽʜʤʦʚ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʣʦʛʽʢʦ-

ʽʤʦʚʽʨʥʽʩʥʫ ʜʽʘʛʥʦʩʪʠʯʥʫ ʤʦʜʝʣ ɹ ʜʠʟʝʣʷ ʥʘ ʦʩʥʦʚʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ, 

ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʣʦʛʽʯʥʦʾ ʩʭʝʤ ʪʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʡʤʦʚiʨʥʦʩʪʝʡ ʙʝʟʚiʜʤʦʚʥʦʾ 

ʨʦʙʦʪʠ ʡʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ. 

4. ɿʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʨʦʙʣʝʥʦʾ ʣʦʛʽʢʦ-ʽʤʦʚʽʨʥʽʩʥʦʾ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʤʦʜʝʣʽ 

ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʤiʥiʤʘʣʴʥʫ ʢiʣʴʢiʩʪʴ ʥʝʦʙxiʜʥʠʭ ʪʘ ʜʦʩʪʘʪʥix ʜiʘʛʥʦʩʪʠʯʥʠʭ 

ʧʘʨʘʤʝʪʨiʚ, ʘ ʪʘʢʦʞ ʧʦʙʫʜʦʚʘʥʦ ʦʧʪʠʤiʟʦʚʘʥʠʡ ʘʣʛʦʨʠʪʤ ʜiʘʛʥʦʩʪʫʚʘʥʥʷ ʧʨʠ 

ʢʦʥʪʨʦʣi ʨʦʙʦʪʦʟʜʘʪʥʦʩʪi ʜʠʟʝʣiʚ ʂʊɿ. 
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ʈʆɿɼɯʃ 3 

ʈʆɿʈʆɹʂɸ ʄɸʂɽʊʅʆɻʆ ɿʈɸɿʂɸ ʌɸɿʆɸʂʋʉʊʀʏʅʆɻʆ ɼɸʊʏʀʂɸ 

ʊɽʄʇɽʈɸʊʋʈʀ ɺɯɼʇʈɸʎʔʆɺɸʅʀʍ ɻɸɿɯɺ 

 

3.1 ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʢʫʩʪʠʯʥʦʛʦ ʜʘʪʯʠʢʘ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ 

 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʩʧʦʩʦʙʽʚ ʚʠʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ ʜʚʠʛʫʥʽʚ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʪʝʨʤʦʧʘʨ, ʪʝʨʤʦʤʝʪʨʽʚ ʦʧʦʨʫ, ʽʥʬʨʘʯʝʨʚʦʥʠʭ ʪʝʨʤʦʤʝʪʨʽʚ ʪʘ 

ʪʝʧʣʦʚʽʟʦʨʽʚ ʧʦʢʘʟʫʻ, ʱʦ ʮʽ ʩʧʦʩʦʙʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʫʩʝʨʝʜʥʝʥʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʪʦʢʫ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʪʘ ʤʘʶʪʴ ʨʷʜ ʥʝʜʦʣʽʢʽʚ (ʪʘʙʣʠʮʷ 

1.1), ʷʢʽ ʫʩʢʣʘʜʥʶʶʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʾʭ ʜʣʷ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʠʟʝʣʽʚ 

ʂʊɿ ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ɿʘʛʘʣʴʥʠʤʠ ʥʝʜʦʣʽʢʘʤʠ ʩʧʦʩʦʙʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʪʝʨʤʦʤʝʪʨʽʚ ʦʧʦʨʫ ʪʘ ʪʝʨʤʦʧʘʨ ʻ: ʚʝʣʠʢʘ ʽʥʝʨʮʽʡʥʽʩʪʴ (ʤʘʶʪʴ 

ʧʦʩʪʽʡʥʫ ʯʘʩʫ ʙʽʣʴʰʝ 1 ʩ), ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʫ ʙʫʜʦʚʫ ʩʠʩʪʝʤʠ 

ʚʠʧʫʩʢʫ ɺɻ ɼɺɿ ʪʘ ʟʥʘʯʥʽ ʚʪʨʘʪʠ ʯʘʩʫ ʥʘ ʾʭ ʤʦʥʪʘʞ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʦʙʤʝʞʫʻ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʫ ʷʢʦʩʪʽ ʟʘʩʦʙʽʚ 

ʚʠʤʽʨʶʚʘʥʥʷ ʤʠʪʪʻʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ. 

ʅʝʜʦʣʽʢʘʤʠ ʩʧʦʩʦʙʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʽʥʬʨʘʯʝʨʚʦʥʠʭ ʪʝʨʤʦʤʝʪʨʽʚ ʪʘ ʪʝʧʣʦʚʽʟʦʨʽʚ ʻ: 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); ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ 

ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʩʪʝʥʜʽʚ (ʙʝʟ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʩʪʝʥʜʽʚ ʤʦʞʣʠʚʝ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʣʠʰʝ ʚ ʫʩʪʘʣʝʥʠʭ ʨʝʞʠʤʘʭ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ, ʱʦ ʻ 

ʤʘʣʦʽʥʬʦʨʤʘʪʠʚʥʠʤ). 
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ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʤʠʪʪʻʚʠʭ ʪʝʤʧʝʨʘʪʫʨ ɺɻ ʚʽʜʦʤʽ ʩʧʦʩʦʙʠ ʚ ʦʩʥʦʚʽ 

ʷʢʠʭ ʣʝʞʠʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʝʟʽʥʝʨʮʽʡʥʠʭ ʪʝʨʤʦʧʘʨ ʘʙʦ ʪʝʨʤʦʤʝʪʨʽʚ ʦʧʦʨʫ, 

ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʜʨʦʪʽʚ ʜʫʞʝ ʤʘʣʠʭ ʜʽʘʤʝʪʨʽʚ (5é10 ʤʢ); ʽʥʝʨʮʽʡʥʠʭ 

ʚʠʤʽʨʶʚʘʯʽʚ ʪʝʤʧʝʨʘʪʫʨʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʧʨʘʚʦʢ ʥʘ ʽʥʝʨʮʽʡʥʽʩʪʴ; ʪʘ 

ʪʨʴʦʭʜʨʦʪʦʚʽ ʪʝʨʤʦʤʝʪʨʠ ʦʧʦʨʫ ʪʦʱʦ [37]. 

ʅʝʜʦʣʽʢʘʤʠ ʮʠʭ ʩʧʦʩʦʙʽʚ ʻ ʟʥʘʯʥʘ ʧʦʭʠʙʢʘ ʚʠʟʥʘʯʝʥʥʷ ʤʠʪʪʻʚʠʭ 

ʟʥʘʯʝʥʴ ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ, ʱʦ ʦʙʫʤʦʚʣʝʥʘ ʥʘʷʚʥʽʩʪʶ ʧʝʚʥʦʾ ʽʥʝʨʮʽʡʥʦʩʪʽ 

ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʩʢʣʘʜʥʽʩʪʶ ʨʦʟʨʘʭʫʥʢʽʚ ʧʦʧʨʘʚʦʢ ʥʘ 

ʽʥʝʨʮʽʡʥʽʩʪʴ, ʥʝʟʥʘʯʥʠʡ ʨʝʩʫʨʩ ʪʝʨʤʦʤʝʪʨʽʚ ʟ ʜʨʦʪʘʤʠ ʤʘʣʠʭ ʜʽʘʤʝʪʨʽʚ, 

ʪʘʢʦʞ, ʮʝʡ ʩʧʦʩʽʙ ʧʦʪʨʝʙʫʻ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʫ ʙʫʜʦʚʫ ʩʠʩʪʝʤʠ ʚʠʧʫʩʢʫ ɺɻ 

ʜʚʠʛʫʥʘ (ʩʚʝʨʜʣʝʥʥʷ ʦʪʚʦʨʽʚ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʬʽʪʠʥʛʽʚ ʘʙʦ ʰʪʫʮʝʨʽʚ ʜʣʷ 

ʢʨʽʧʣʝʥʥʷ ʪʝʨʤʦʤʝʪʨʽʚ ʪʦʱʦ) ʪʘ ʟʥʘʯʥʠʭ ʚʪʨʘʪ ʯʘʩʫ ʥʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʩʦʙʽʚ 

ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʫ ʚʠʧʫʩʢʥʫ ʩʠʩʪʝʤʫ ʜʚʠʛʫʥʘ, ʱʦ ʨʦʙʠʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ ʤʝʪʦʜʫ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʝʜʦʮʽʣʴʥʠʤ. 

ɺʽʜʦʤʦ, ʱʦ ʩʪʨʫʤʽʥʴ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʠʩʢʨʝʪʥʠʭ 

ʽʤʧʫʣʴʩʽʚ, ʷʢʽ ʫʪʚʦʨʶʶʪʴʩʷ ʦʢʨʝʤʠʤʠ ʮʠʣʽʥʜʨʘʤʠ. ʊʝʤʧʝʨʘʪʫʨʥʽ ʽʤʧʫʣʴʩʠ 

ʟʙʝʨʽʛʘʶʪʴ ʩʚʦʶ ʬʦʨʤʫ ʪʘ ʭʘʨʘʢʪʝʨ ʧʨʦʪʽʢʘʥʥʷ ʚʟʜʦʚʞ ʩʠʩʪʝʤʠ ʚʠʧʫʩʢʫ, 

ʧʦʩʣʘʙʣʶʶʪʴʩʷ ʪʽʣʴʢʠ ʘʤʧʣʽʪʫʜʘ ʽʤʧʫʣʴʩʫ ʪʘ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 

ɺɻ [55]. ɺʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʢʦʞʥʦʛʦ ʦʢʨʝʤʦʛʦ ʽʤʧʫʣʴʩʫ ʩʪʨʫʤʝʥʷ 

ʛʘʟʽʚ ʜʘʻ ʽʥʬʦʨʤʘʮʽʶ ʦ ʩʪʘʥʽ ʢʦʞʥʦʛʦ ʮʠʣʽʥʜʨʫ ʜʚʠʛʫʥʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʷʚʣʝʥʥʷ ʪʘ ʫʩʫʥʝʥʥʷ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʚ ʨʦʙʦʪʽ ʢʦʞʥʦʛʦ ʮʠʣʽʥʜʨʘ 

[89].  

ʊʘʢʦʞ, ʥʝʜʦʣʽʢʘʤʠ ʟʘʟʥʘʯʝʥʠʭ ʩʧʦʩʦʙʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ɼɺɿ ʻ 

ʩʢʣʘʜʥʽʩʪʴ ʽ ʜʦʨʦʞʥʝʯʘ ʟʘʩʪʦʩʦʚʫʚʘʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʚʠʩʦʢʘ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ 

ʽ ʚʘʨʪʽʩʪʴ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʩʢʣʘʜʥʽʩʪʴ ʨʦʟʨʘʭʫʥʢʽʚ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʩʪʝʥʜʽʚ, ʥʠʟʴʢʘ 

ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ, ʘ ʪʘʢʦʞ, ʩʢʣʘʜʥʽʩʪʴ ʾʭ ʨʝʘʣʽʟʘʮʽʾ ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ɿʘʟʥʘʯʝʥʽ ʥʝʜʦʣʽʢʠ ʦʙʤʝʞʫʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʩʧʦʩʦʙʽʚ ʚʠʤʽʨʶʚʘʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ ʜʚʠʛʫʥʽʚ ʟ ʤʝʪʦʶ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ɼɺɿ ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʄʝʪʦʶ ʩʧʦʩʦʙʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʚʠʛʫʥʽʚ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʘʥʥʷ ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʦʶ ɺɻ ʻ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʚʽʜʦʤʦʛʦ ʩʧʦʩʦʙʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʟʘ 
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ʪʝʤʧʝʨʘʪʫʨʦʶ ɺɻ, ʷʢ ʮʝ ʟʘʟʥʘʯʝʥʦ ʫ ʨʦʟʜʽʣʽ 1 ʜʠʩʝʨʪʘʮʽʾ, ʰʣʷʭʦʤ ʩʧʨʦʱʝʥʥʷ 

ʧʨʦʮʝʜʫʨʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʥʦʩʥʦ ʥʝ ʩʢʣʘʜʥʦʛʦ ʪʘ ʥʝ 

ʜʦʨʦʛʦʛʦ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʟʤʝʥʰʝʥʥʷ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ ʪʘ ʚʘʨʪʦʩʪʽ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʧʽʜʚʠʱʝʥʥʷ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ ʪʘ ʨʦʟʰʠʨʝʥʥʷ ʩʬʝʨʠ ʡʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ʇʦʩʪʘʚʣʝʥʘ ʤʝʪʘ ʚʠʨʽʰʫʻʪʴʩʷ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʘʟʦ-ʘʢʫʩʪʠʯʥʦʛʦ 

ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʠ, ʷʢʠʡ, ʟʘ ʨʘʭʫʥʦʢ ʚʠʩʦʢʦʾ ʰʚʠʜʢʦʜʽʾ, ʜʦʟʚʦʣʷʻ 

ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʤʠʪʪʻʚʠʭ ʟʥʘʯʝʥʴ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʽʤʧʫʣʴʩʽʚ ɺɻ 

ʦʢʨʝʤʦ ʢʦʞʥʦʛʦ ʮʠʣʽʥʜʨʘ, ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʜʘʻ ʟʤʦʛʫ ʚʠʟʥʘʯʘʪʠ ʚ ʫʤʦʚʘʭ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ɼɺɿ ʷʢ ʚ ʮʽʣʦʤʫ, ʪʘʢ ʽ ʦʢʨʝʤʦ ʢʦʞʥʦʛʦ ʮʠʣʽʥʜʨʘ 

ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʩʪʝʥʜʽʚ ʚ ʨʝʞʠʤʘʭ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ɼɺɿ ʟʘ ʪʝʤʧʝʨʘʪʫʨʥʠʤʠ ʽʤʧʫʣʴʩʘʤʠ ɺɻ 

ʤʦʞʣʠʚʦ ʟʜʽʡʩʥʶʚʘʪʠ ʰʣʷʭʦʤ ʚʩʪʘʥʦʚʣʝʥʥʷ ʬʘʟʦʘʢʫʩʪʠʯʥʦʛʦ ʜʘʪʯʠʢʘ 

ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʚʠʭʦʜʽ ʚʠʧʫʩʢʥʦʾ ʪʨʫʙʠ.  

 

3.2 ʈʦʟʨʦʙʢʘ ʩʭʝʤʠ ʪʘ ʤʘʢʝʪʥʦʛʦ ʟʨʘʟʢʘ ʬʘʟʦʘʢʫʩʪʠʯʥʦʛʦ ʜʘʪʯʠʢʘ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ, ʨʦʟʨʘʭʫʥʦʢ ʪʘ ʦʧʪʠʤʽʟʘʮʽʷ ʡʦʛʦ 

ʪʝʭʥʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ (ɺɻ) ʜʚʠʛʫʥʽʚ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʟʛʦʨʘʥʥʷ (ɼɺɿ) ʻ ʥʘʡʙʽʣʴʰ ʯʫʪʣʠʚʠʤ, ʩʪʘʙʽʣʴʥʠʤ ʽ ʽʥʬʦʨʤʘʪʠʚʥʠʤ 

ʜʽʘʛʥʦʩʪʠʯʥʠʤ ʧʘʨʘʤʝʪʨʦʤ [4, 5, 7, 22, 58], ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʢʣʘʜʥʠʭ ʩʧʝʮʽʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʭ 

ʩʪʝʥʜʽʚ. ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ [4, 5, 7, 22, 29, 32, 52, 53, 55, 58, 89] 

ʧʦʢʘʟʫʻ, ʱʦ ʨʝʻʩʪʨʫʶʯʠ ʪʝʤʧʝʨʘʪʫʨʫ ɺɻ ʢʦʞʥʦʛʦ ʮʠʣʽʥʜʨʘ, ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ 

ʚʽʜʤʦʚʠ ʩʠʩʪʝʤʠ ʧʘʣʠʚʦʧʦʜʘʯʽ, ʤʝʭʘʥʽʟʤʫ ʛʘʟʦʨʦʟʧʦʜʽʣʫ ʪʘ ʮʠʣʽʥʜʨʦ-

ʧʦʨʰʥʝʚʦʾ ʛʨʫʧʠ ʪʘ ʧʦʙʽʯʥʦ ʩʫʜʠʪʠ ʧʨʦ ʧʦʪʫʞʥʽʩʪʴ, ʷʢʘ ʚʽʜʜʘʻʪʴʩʷ ʢʦʞʥʠʤ 

ʮʠʣʽʥʜʨʦʤ. 

ɸʣʝ, ʚʽʜʧʦʚʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ʜʦ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʥʥʷ [86, 90, 91], ʜʣʷ 

ʪʘʢʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʠʡ ʟʘʩʽʙ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʨʝʻʩʪʨʫʚʘʥʥʷ 
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ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ ʥʘ ʚʠʭʽʜʥʦʤʫ ʟʨʽʟʽ ʚʠʧʫʩʢʥʦʾ ʪʨʫʙʠ ʟ ʯʘʩʪʦʪʦʶ ʥʝ ʥʠʞʯʝ 

ʧʝʨʽʦʜʫ ʧʦʚʥʦʛʦ ʮʠʢʣʫ (Tʮ) ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ: 

in

Ű30
Tʮ

Ö

Ö
=  ,                                                                  (3.1) 

ʜʝ Ű - ʪʘʢʪʥʽʩʪʴ ʜʚʠʛʫʥʘ; 

ʽ - ʯʠʩʣʦ ʮʠʣʽʥʜʨʽʚ;  

n - ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʚʘʣʘ ʜʚʠʛʫʥʘ. 

ʊʘʢ ʜʣʷ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ 4-ʭ ʪʘʢʪʥʠʭ 8-ʤʠ ʮʠʣʽʥʜʨʦʚʠʭ  ʜʠʟʝʣʽʚ 

ʂʘʤɸɿ-740 ʟ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦʶ ʯʘʩʪʦʪʦʶ ʦʙʝʨʪʘʥʥʷ ʚʘʣʘ ʚ ʨʝʞʠʤʽ 

ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʜʦ 2850 ʭʚ-1 ʤʽʥʽʤʘʣʴʥʠʡ ʧʝʨʽʦʜ ʜʦʨʽʚʥʶʻ 0,0053 ʩ. ɼʠʟʝʣʽ ʟ 

ʤʝʥʰʦʶ ʢʽʣʴʢʽʩʪʶ ʮʠʣʽʥʜʨʽʚ ʪʘ ʤʝʥʰʦʶ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦʶ ʯʘʩʪʦʪʦʶ 

ʦʙʝʨʪʘʥʥʷ ʚʘʣʘ ʚ ʨʝʞʠʤʽ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʙʫʜʫʪʴ ʤʘʪʠ ʙʽʣʴʰʠʡ ʧʝʨʽʦʜ ʧʦʚʥʦʛʦ 

ʮʠʢʣʫ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ. ʊʦʤʫ ʨʝʻʩʪʨʫʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ ʥʘ ʚʠʭʽʜʥʦʤʫ ʟʨʽʟʽ 

ʚʠʭʣʦʧʥʦʾ ʪʨʫʙʠ ʧʦʚʠʥʥʦ ʙʫʪʠ ʟ ʯʘʩʪʦʪʦʶ ʥʝ ʥʠʞʯʝ 0,005 ʩ. 

ɸʥʘʣʽʟ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, ʷʢʠʡ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʫ 

ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʽ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ, ʧʦʢʘʟʘʚ, ʱʦ ʪʘʢʫ ʰʚʠʜʢʦʜʽʶ ʤʦʞʝ 

ʟʘʙʝʟʧʝʯʠʪʠ ʘʢʫʩʪʠʯʥʠʡ ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ (ʘʢʫʩʪʠʯʥʠʡ ʪʝʨʤʦʤʝʪʨ), ʷʢʠʡ 

ʜʦʟʚʦʣʠʪʴ ʨʝʻʩʪʨʫʚʘʪʠ ʤʠʪʪʻʚʽ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ ʥʘ ʚʠʭʽʜʥʦʤʫ ʟʨʽʟʽ 

ʚʠʭʣʦʧʥʦʾ ʪʨʫʙʠ ʨʦʟʜʽʣʴʥʦ ʧʦ ʮʠʣʽʥʜʨʘʭ. ʗʢ ʧʦʢʘʟʫʻ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ 

ʜʞʝʨʝʣ [32, 55], ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʟʤʝʥʰʝʥʥʷ ʘʤʧʣʽʪʫʜʠ ʧʫʣʴʩʘʮʽʾ ʪʝʤʧʝʨʘʪʫʨʠ 

ɺɻ ʢʦʞʥʦʛʦ ʮʠʣʽʥʜʨʘ ʧʽʜ ʯʘʩ ʧʨʦʭʦʜʞʝʥʥʷ ɺɻ ʧʦʚʟʜʦʚʞ ʚʠʧʫʩʢʥʦʾ ʪʨʫʙʠ 

ʂʊɿ, ʭʘʨʘʢʪʝʨ ʧʫʣʴʩʘʮʽʾ ɺɻ ʧʨʠ ʮʴʦʤʫ ʟʙʝʨʽʛʘʻʪʴʩʷ. 

ʇʨʠʥʮʠʧ ʜʽʾ ʘʢʫʩʪʠʯʥʦʛʦ ʜʘʪʯʠʢʘ ʟʘʩʥʦʚʘʥʦ ʥʘ ʟʚ'ʷʟʢʫ ʰʚʠʜʢʦʩʪʽ 

ʧʦʰʠʨʝʥʥʷ ʟʚʫʢʫ ʚ ʛʘʟʽ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ, ʷʢʠʡ ʜʣʷ ʽʜʝʘʣʴʥʦʛʦ ʛʘʟʫ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʨʽʚʥʷʥʥʷʤ: 

M

TRk
TRgkʩ

ÖÖ
=ÖÖÖ=  ,                                                      (3.2) 

ʜʝ ʩ - ʰʚʠʜʢʽʩʪʴ ʧʦʰʠʨʝʥʥʷ ʟʚʫʢʫ ʚ ʛʘʟʽ;  

k - ʧʦʢʘʟʥʠʢ ʘʜʽʘʙʘʪʠ;  

g - ʧʨʠʩʢʦʨʝʥʥʷ ʩʠʣʠ ʪʷʞʽʥʥʷ;  

R - ʫʥʽʚʝʨʩʘʣʴʥʘ ʛʘʟʦʚʘ ʩʪʘʣʘ;  
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T - ʪʝʤʧʝʨʘʪʫʨʘ ʛʘʟʫ; 

Ὧ
ʉ

 ï ʚʽʜʥʦʰʝʥʥʷ ʪʝʧʣʦʻʤʢʦʩʪʝʡ ʧʨʠ ʧʦʩʪʽʡʥʠʭ ʪʠʩʢʫ ʪʘ ʦʙôʻʤʽ; 

ʄ ï ʤʦʣʷʨʥʘ ʤʘʩʘ ʛʘʟʫ. 

ʋ ʩʫʤʽʰʘʭ ʛʘʟʽʚ, ʷʢʠʤʠ ʻ ʚʽʜʧʨʘʮʴʦʚʘʥʽ ʛʘʟʠ, ʰʚʠʜʢʽʩʪʴ ʧʦʰʠʨʝʥʥʷ 

ʟʚʫʢʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʦʤʧʦʥʝʥʪʽʚ: 

ä
ä

ä Ö

Ö
Ö

Ö

Ö
=

i

i

vi

pi

ii Cx

Cx

Mx

TR
ʩ  ,                                                               (3.3) 

ʜʝ xi ï ʚʽʜʥʦʩʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ -̔ʛʦ ʢʦʤʧʦʥʝʥʪʘ ʛʘʟʫ. 

ʐʚʠʜʢʽʩʪʴ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʟʚʫʢʫ ʫ ʛʘʟʘʭ ʧʨʠ ʟʘʚʜʘʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʥʝ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʩʢʫ ʽ ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʨʦʧʦʨʮʽʡʥʦ ʜʦ T, ʱʦ ʻ ʦʩʥʦʚʦʶ ʨʦʙʦʪʠ 

ʘʢʫʩʪʠʯʥʠʭ ʪʝʨʤʦʤʝʪʨʽʚ. 

ʈʽʚʥʷʥʥʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʘʢʫʩʪʠʯʥʦʛʦ ʪʝʨʤʦʤʝʪʨʘ, ʫ ʚʠʧʘʜʢʫ ʽʜʝʘʣʴʥʦʛʦ 

ʛʘʟʫ, ʧʨʠʡʤʘʻ ʚʠʛʣʷʜ: 

Rk

Mʩ
T

Ö

Ö
=

2

.                                                                              (3.4) 

ɸ ʫ ʚʠʧʘʜʢʫ ʨʝʘʣʴʥʦʛʦ: 

ä
ää

Ö

Ö
Ö

ÖÖ
=

i

i

pi

viii

Cx

Cx

R

Mxʩ
T

2

.                                                     (3.5) 

ʈʦʟʛʣʷʥʝʤʦ ʚʧʣʠʚ ʩʢʣʘʜʦʚʠʭ ʨʽʚʥʷʥʥʷ ʪʘ ʧʘʨʘʤʝʪʨʽʚ ɺɻ ʥʘ ʥʝʣʽʥʽʡʥʽʩʪʴ 

ʽ ʧʦʭʠʙʢʫ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʛʘʟʫ. 

ʊʘʢ ʥʘʷʚʥʽʩʪʴ ʢʚʘʜʨʘʪʥʦʛʦ ʢʦʨʝʥʷ ʫ ʨʽʚʥʷʥʥʷʭ 3.2 ʪʘ 3.3 ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʥʝʣʽʥʽʡʥʽʩʪʴ ʟʘʣʝʞʥʦʩʪʽ ʰʚʠʜʢʦʩʪʽ ʧʦʰʠʨʝʥʥʷ ʟʚʫʢʫ ʚ ʛʘʟʽ ʚʽʜ ʡʦʛʦ 

ʪʝʤʧʝʨʘʪʫʨʠ.  

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʥʝʣʽʥʽʡʥʦʩʪʽ ʥʘ ʧʦʭʠʙʢʫ ʚʠʤʽʨʫ ʪʝʤʧʝʨʘʪʫʨʠ 

ʧʦʚʽʪʨʷ ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʨʦʟʨʘʭʫʥʢʦʚʫ ʟʘʣʝʞʥʽʩʪʴ ʰʚʠʜʢʦʩʪʽ ʟʚʫʢʫ ʫ ʧʦʚʽʪʨʽ 

ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ (ʨʠʩ. 3.1). ʎʷ ʟʘʣʝʞʥʽʩʪʴ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʫʻ, ʱʦ ʫ 

ʥʝʦʙʭʽʜʥʦʤʫ ʜʣʷ ʮʽʣʝʡ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʥʝ ʚʝʣʠʢʦʤʫ  ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʜʽʘʧʘʟʦʥʽ 

ʚʽʜ 30 ʜʦ 260 Üʉ (303é533ʂ) ʰʚʠʜʢʽʩʪʴ ʟʚʫʢʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʽʜ 348,9 ʜʦ 442,4 

ʤ/ʩ, ʘ ʾʾ ʥʝʣʽʥʽʡʥʽʩʪʴ ʤʽʥʽʤʘʣʴʥʘ ʽ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʧʦʭʠʙʢʫ ʚʠʤʽʨʫ ʪʝʤʧʝʨʘʪʫʨʠ, 

ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ ʽʥʰʠʭ ʜʦʩʣʽʜʞʝʥʴ [32, 57].  
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ʈʠʩʫʥʦʢ 3.1 ï ɿʘʣʝʞʥʽʩʪʴ ʰʚʠʜʢʦʩʪʽ ʟʚʫʢʫ ʫ ʧʦʚʽʪʨʽ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ 

ʂʨʽʤ ʪʦʛʦ ʥʘ ʚʝʣʠʯʠʥʠ ʧʦʢʘʟʥʠʢʘ ʘʜʽʘʙʘʪʠ k ʪʘ ʛʘʟʦʚʦʾ ʩʪʘʣʦʾ ɔ (‎ ), 

ʷʢʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʦ ʤʠʪʪʻʚʦʤʫ ʢʦʝʬʽʮʽʻʥʪʫ ʥʘʜʣʠʰʢʫ ʧʦʚʽʪʨʷ (Ŭ) ʚ ʪʦʤʫ 

ʧʝʨʝʨʽʟʽ ʚʠʧʫʩʢʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʫ, ʜʝ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʝʤʧʝʨʘʪʫʨʘ [55], ʤʦʞʫʪʴ 

ʚʧʣʠʚʘʪʠ ʢʦʣʠʚʘʥʥʷ ʩʢʣʘʜʫ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ. ʂʨʽʤ ʪʦʛʦ, ʚʽʜʦʤʦ, ʱʦ ʥʘ 

ʚʝʣʠʯʠʥʠ ʧʦʢʘʟʥʠʢʘ ʘʜʽʘʙʘʪʠ k ʪʘ ʛʘʟʦʚʦʾ ʩʪʘʣʦʾ ɔ ʚʧʣʠʚʘʻ ʢʦʣʠʚʘʥʥʷ ʩʢʣʘʜʫ 

ʢʦʝʬʽʮʽʻʥʪʘ ʥʘʜʤʽʨʫ ʧʦʚʽʪʨʷ Ŭ ʽ ʥʘʷʚʥʽʩʪʴ ʯʘʩʪʦʯʦʢ ʩʘʞʽ ʫ ɺɻ ʜʠʟʝʣʷ, ʘʣʝ 

ʟʤʽʥʘ Ŭ (ʟʤʽʥʘ ʚʽʜ 1 ʜʦ Ð ʧʨʠʟʚʦʜʠʪʴ ʜʦ 1,7% ʧʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʥʥʷ) ʪʘ 

ʯʘʩʪʦʯʦʢ ʩʘʞʽ (ʟʤʽʥʘ ʚʽʜ 0 ʜʦ 1,8 ʛ/ʤ3 ʧʨʠʟʚʦʜʠʪʴ ʜʦ 0,001% ʧʦʭʠʙʢʠ 

ʚʠʤʽʨʶʚʘʥʥʷ) ʚ ʨʝʞʠʤʽ ʭ.ʭ. ʜʠʟʝʣʷ ʧʨʘʢʪʠʯʥʦ ʥʝ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʤʽʥʠ k ʪʘ ɔ, 

ʪʦʤʫ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʡʥʷʪʽ ʩʪʘʣʠʤʠ. 

ʇʦʢʘʟʥʠʢ ʘʜʽʘʙʘʪʠ k ʪʘ ʛʘʟʦʚʫ ʩʪʘʣʫ ɔ ʩʫʤʽʰʽ ʛʘʟʽʚ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ 

ʩʢʣʘʜʫ ɺɻ, ʚʠʟʥʘʯʘʣʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʢʣʘʜʫ ɺɻ ʜʠʟʝʣʷ ʚ ʨʝʞʠʤʘʭ ʭʦʣʦʩʪʦʛʦ 

ʭʦʜʫ ʜʠʟʝʣʷ [25, 26, 40, 42, 92]. ɿ ʤʝʪʦʶ ʩʧʨʦʱʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ, ʚʨʘʭʦʚʫʚʘʣʠ 

ʪʽʣʴʢʠ ʪʽ ʩʢʣʘʜʦʚʽ ʩʫʤʽʰʽ ʛʘʟʽʚ ɺɻ, ʚʤʽʩʪ ʷʢʠʭ ʤʘʻ ʚʽʜʯʫʪʥʠʡ ʚʧʣʠʚ ʥʘ 

ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʘʜʽʘʙʘʪʠ ʪʘ ʫʥʽʚʝʨʩʘʣʴʥʦʾ ʛʘʟʦʚʦʾ ʩʪʘʣʦʾ. ʉʢʣʘʜ ʦʩʥʦʚʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ɺɻ ʜʠʟʝʣʷ, ʾʭ ʧʦʢʘʟʥʠʢʠ ʘʜʽʘʙʘʪʠ ʧʨʠ 100 Üʉ [93, 94, 95, 96], 

ʟʥʘʯʝʥʥʷ ʛʘʟʦʚʦʾ ʩʪʘʣʦʾ [97] ʪʘ ʾʭ ʫʩʝʨʝʜʥʝʥʽ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʤʽʩʪʫ ʫ ɺɻ, 

ʟʥʘʯʝʥʥʷ (Ɇ ʜʣʷ ʩʫʤʽʰʽ ʛʘʟʽʚ) ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣ. 3.1. 

ɼʣʷ ʨʝʻʩʪʨʘʮʽʾ ʟʤʽʥʠ ʰʚʠʜʢʦʩʪʽ ʧʦʰʠʨʝʥʥʷ ʟʚʫʢʫ ʚ ʛʘʟʽ ʚʽʜ ʟʤʽʥʠ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʢʫʩʪʠʯʥʽ ʜʘʪʯʠʢʠ ʪʝʤʧʝʨʘʪʫʨʠ 

ɺɻ ʧʨʠʥʮʠʧ ʜʽʾ ʷʢʠʭ ʧʦʣʷʛʘʻ ʫ ʟʘʣʝʞʥʦʩʪʽ ʘʢʫʩʪʠʯʥʠʭ ʢʦʣʠʚʘʥʴ ʚ ʛʘʟʽ ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʠ. 
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ʊʘʙʣʠʮʷ 3.1 - ʉʢʣʘʜ ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ɺɻ ʜʠʟʝʣʷ, ʾʭ ʧʦʢʘʟʥʠʢʠ 

ʘʜʽʘʙʘʪʠ ʧʨʠ 100 Üʉ ʪʘ ʟʥʘʯʝʥʥʷ ʛʘʟʦʚʦʾ ʩʪʘʣʦʾ 

 ̄ ʂʦʤʧʦʥʝʥʪ ɺɻ ɺʤʽʩʪ ʫ ɺɻ, % k (ʧʨʠ 100 Üʉ) 
ɔ, 

ɼʞ/ʢʛĿʂ 

1 ɸʟʦʪ, N2 78 1,400 297 

2 ɼʽʦʢʩʠʜ ʚʫʛʣʝʮʶ, ʉʆ2 3 1,260 189 

3 ʂʠʩʝʥʴ, O2 18 1,385 260 

4 ɺʦʜʷʥʘ ʧʘʨʘ, H2O 1 1,324 461 

5 Ɇ ʜʣʷ ʩʫʤʽʰʽ ʛʘʟʽʚ 100 1,392 288,8 

ɸʢʫʩʪʠʯʥʽ ʜʘʪʯʠʢʠ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦ ʤʝʪʦʜʫ ʚʠʤʽʨʶʚʘʥʥʷ ʤʦʞʥʘ 

ʧʦʜʽʣʠʪʠ ʥʘ ʯʘʩʪʦʪʥʽ ʪʘ ʬʘʟʦʚʽ.  

ɺ ʯʘʩʪʦʪʥʦʘʢʫʩʪʠʯʥʠʭ ʜʘʪʯʠʢʘʭ ʪʝʤʧʝʨʘʪʫʨʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʨʠʥʮʠʧ 

ʚʠʤʽʨʫ ʟʤʽʥʠ ʯʘʩʪʦʪʠ ʢʦʣʠʚʘʥʥʷ ʘʢʫʩʪʠʯʥʦʛʦ ʩʠʛʥʘʣʫ ʚʽʜ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ 

ʛʘʟʫ [57]. ʇʝʨʝʚʘʛʠ ʪʘʢʠʭ ʜʘʪʯʠʢʽʚ ʧʦʣʷʛʘʻ ʫ ʜʦʩʪʘʪʥʽʡ ʰʚʠʜʢʦʜʽʾ ʪʘ ʟʥʘʯʥʦʾ 

ʪʦʯʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ. ɸʣʝ ʩʢʣʘʜʥʽʩʪʴ ʨʝʻʩʪʨʘʮʽʾ ʪʘ ʚʧʣʠʚ ʥʘ ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʫ 

ʽ ʨʦʙʦʪʦʟʜʘʪʥʽʩʪʴ ʮʠʭ ʜʘʪʯʠʢʽʚ ʟ ʧôʻʟʦʘʢʫʩʪʠʯʥʠʤʠ ʧʝʨʝʪʚʦʨʶʚʘʯʘʤʠ ʚʽʙʨʘʮʽʾ 

ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʝ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ 

ʧʨʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʽ ɼɺɿ.  

ʅʝʜʦʣʽʢʘʤʠ ʩʪʨʫʤʝʥʝʚʦʘʢʫʩʪʠʯʥʠʭ ʜʘʪʯʠʢʘʭ ʪʝʤʧʝʨʘʪʫʨʠ ʛʘʟʫ [98] ʻ 

ʟʘʣʝʞʥʽʩʪʴ ʩʠʛʥʘʣʫ ʚʽʜ ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ ʫ ʧʨʦʪʦʯʥʽʡ ʢʘʤʝʨʽ ʛʘʣʴʤʫʚʘʥʥʷ ʪʘ ʥʘ 

ʩʦʧʣʽ ʩʪʨʫʤʝʥʝʚʦʛʦ ʛʝʥʝʨʘʪʦʨʘ, ʷʢʠʡ ʜʣʷ ʪʦʯʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 

ʧʦʚʠʥʝʥ ʙʫʪʠ ʥʘʙʣʠʞʝʥʠʤ ʜʦ ʢʨʠʪʠʯʥʦʛʦ, ʚʫʟʴʢʠʡ ʜʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʪʘ ʚʠʩʦʢʘ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʧʫʣʴʩʫʶʯʦ ʾʟʤʽʥʠ ʪʠʩʢʫ ʛʘʟʽʚ, ʷʢʽ ʥʝ 

ʜʦʟʚʦʣʷʶʪʴ ʾʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʤʠʪʪʻʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ 

ʧʫʣʴʩʫʶʯʠʭ ʧʦʪʦʢʽʚ ɺɻ ɼɺɿ. 

ʅʘʡʙʽʣʴʰ ʙʣʠʟʴʢʠʤ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʷʢʦʩʪʽ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 

ʜʣʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʠʟʝʣʽʚ ʻ ʘʢʫʩʪʠʯʥʠʡ ʜʘʪʯʠʢ ʟ ʨʝʟʦʥʘʪʦʨʦʤ ʢʦʣʠʚʘʥʴ, 

ʷʢʠʡ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʩʠʩʪʝʤʘʭ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʛʘʟʽʚ ʥʘ ʚʠʭʦʜʽ ʢʘʤʝʨʠ ʟʛʦʨʷʥʥʷ ʛʘʟʦʪʫʨʙʽʥʥʠʭ ʜʚʠʛʫʥʽʚ [99].  
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ʅʝʜʦʣʽʢʦʤ ʟʘʟʥʘʯʝʥʦʛʦ ʨʝʟʦʥʘʪʦʨʘ ʢʦʣʠʚʘʥʴ ʘʢʫʩʪʠʯʥʦʛʦ ʪʝʨʤʦʤʝʪʨʘ ʻ 

ʚʠʩʦʢʘ ʯʫʪʣʠʚʽʩʪʴ ʥʘ ʧʫʣʴʩʫʶʯʫ ʟʤʽʥʫ ʪʠʩʢʫ ʛʘʟʽʚ ʫ ʨʝʟʦʥʫʶʯʽʡ ʢʘʤʝʨʽ ʪʘ ʾʾ 

ʚʧʣʠʚ ʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ, ʪʦʯʥʽʩʪʴ ʽ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʪʝʨʤʦʤʝʪʨʘ ʚ ʫʤʦʚʘʭ 

ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʫʣʴʩʫʶʯʠʭ ʧʦʪʦʢʽʚ ɺɻ ɼɺɿ. 

ʄʝʪʦʶ ʚʠʥʘʭʦʜʫ ʚ ʨʦʙʦʪʽ ʻ ʥʦʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʢʫʩʪʠʯʥʦʛʦ ʜʘʪʯʠʢʘ ʫ 

ʷʢʦʩʪʽ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʧʨʠʣʘʜʫ ʜʣʷ ʜʚʠʛʫʥʽʚ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʷʥʥʷ ʪʘ 

ʧʦʣʽʧʰʝʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ, ʪʦʯʥʦʩʪʽ ʽ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʰʣʷʭʦʤ ʚʠʢʣʶʯʝʥʥʷ 

ʚʧʣʠʚʫ ʧʫʣʴʩʫʶʯʦʾ ʟʤʽʥʠ ʪʠʩʢʫ ʛʘʟʽʚ ʥʘ ʡʦʛʦ ʨʦʙʦʪʫ [62]. 

ʇʦʩʪʘʚʣʝʥʝ ʟʘʚʜʘʥʥʷ ʚʠʨʽʰʝʥʦ ʪʠʤ, ʱʦ ʘʢʫʩʪʠʯʥʠʡ ʜʘʪʯʠʢ (ʨʠʩ. 3.2) 

ʦʩʥʘʱʝʥʦ ʢʦʤʧʝʥʩʫʶʯʠʤ ʢʘʥʘʣʦʤ (ʪʨʫʙʦʧʨʦʚʦʜʦʤ), ʷʢʠʡ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʚʠʨʽʚʥʶʚʘʥʥʷ ʪʠʩʢʫ ʧʝʨʝʜ ʪʘ ʟʘ ʜʽʘʬʨʘʛʤʦʶ ʚʠʧʨʦʤʽʥʶʚʘʯʘ ʟʚʫʢʦʚʠʭ 

ʢʦʣʠʚʘʥʴ, ʪʘ ̫ʢʠʡ ʟôʻʜʥʫʻ ʢʘʤʝʨʫ ʨʝʟʦʥʘʪʦʨʘ ʟ ʪʠʣʴʥʦʶ ʧʦʨʦʞʥʠʥʦʶ 

ʜʽʘʬʨʘʛʤʠ, ʽ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʤʝʪʘʣʝʚʦʛʦ ʨʝʟʦʥʘʪʦʨʘ ʘʢʫʩʪʠʯʥʠʭ ʢʦʣʠʚʘʥʴ 1, 

ʷʢʠʡ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʟʘʚʘʜ ʚʥʘʩʣʽʜʦʢ ʨʽʟʢʦʛʦ ʨʦʟʰʠʨʝʥʥʷ ʛʘʟʽʚ ʤʘʻ ʜʠʬʫʟʦʨ 

ʥʘ ʚʭʦʜʽ ʪʘ ʢʦʥʬʫʟʦʨ ʥʘ ʚʠʭʦʜʽ, ʚʠʧʨʦʤʽʥʶʚʘʯʘ ʘʢʫʩʪʠʯʥʠʭ ʢʦʣʠʚʘʥʴ 2, 

ʟôʻʜʥʘʥʦʛʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʧʨʦʤʽʥʶʶʯʦʛʦ ʟʚʫʢʦʚʦʜʘ 3 ʟ ʢʘʤʝʨʦʶ ʨʝʟʦʥʘʪʦʨʘ 

1, ʧʨʠʡʤʘʯʘ 4 ʘʢʫʩʪʠʯʥʠʭ ʢʦʣʠʚʘʥʴ, ʟôʻʜʥʘʥʦʛʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʡʤʘʶʯʠʭ 

ʟʚʫʢʦʚʦʜʽʚ 5 ʟ ʢʘʤʝʨʦʶ ʨʝʟʦʥʘʪʦʨʘ 1, ʪʘ ʢʦʤʧʝʥʩʫʶʯʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʫ 6, 

ʷʢʠʡ ʟôʻʜʥʫʻ ʢʘʤʝʨʫ ʨʝʟʦʥʘʪʦʨʘ 1 ʟ ʪʠʣʴʥʦʶ ʧʦʨʦʞʥʠʥʦʶ ʜʽʘʬʨʘʛʤʠ 

ʚʠʧʨʦʤʽʥʶʚʘʯʘ 2.  

ʇʝʨʝʰʢʦʜʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʥʘʩʣʽʜʦʢ ʚʧʣʠʚʫ ʧʫʣʴʩʫʶʯʦʾ ʟʤʽʥʠ ʪʠʩʢʫ 

ʛʘʟʽʚ ʯʝʨʝʟ ʚʠʧʨʦʤʽʥʶʶʯʠʡ ʟʚʫʢʦʚʦʜ 3 ʥʘ ʜʽʘʬʨʘʛʤʫ ʚʠʧʨʦʤʽʥʶʚʘʯʘ 2, 

ʟʤʝʥʰʫʶʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʚʦʜʫ ʫ ʧʨʦʪʠʬʘʟʽ ʧʫʣʴʩʫʶʯʦʛʦ ʪʠʩʢʫ ʛʘʟʽʚ ʟ 

ʢʘʤʝʨʠ ʨʝʟʦʥʘʪʦʨʘ 1 ʜʦ ʪʠʣʴʥʦʾ ʧʦʨʦʞʥʠʥʠ ʜʽʘʬʨʘʛʤʠ ʚʠʧʨʦʤʽʥʶʚʘʯʘ 2 ʯʝʨʝʟ 

ʢʦʤʧʝʥʩʫʶʯʠʡ ʪʨʫʙʦʧʨʦʚʽʜ 6. ɺ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʚʠʢʣʶʯʘʻʪʴʩʷ ʜʽʷ 

ʥʘʜʣʠʰʢʦʚʦʛʦ ʧʫʣʴʩʫʶʯʦʛʦ ʪʠʩʢʫ ʛʘʟʽʚ ʥʘ ʜʽʘʬʨʘʛʤʫ ʚʠʧʨʦʤʽʥʶʚʘʯʘ 

ʘʢʫʩʪʠʯʥʠʭ ʢʦʣʠʚʘʥʴ ʪʘ ʧʦʣʽʧʰʫʻʪʴʩʷ ʩʪʘʙʽʣʴʥʽʩʪʴ, ʪʦʯʥʽʩʪʴ ʽ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ 

ʘʢʫʩʪʠʯʥʦʛʦ ʜʘʪʯʠʢʘ, ʱʦ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ ʥʦʚʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʘʪʯʠʢʘ 

ʫ ʷʢʦʩʪʽ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʤʠʪʪʻʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ 

ʧʫʣʴʩʫʶʯʦʛʦ ʧʦʪʦʢʫ ɺɻ ɼɺɿ. 
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ʈʠʩʫʥʦʢ 3.2 ï ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʌɸɼʊ ʟ ʇɸʈʂ 

ʇʨʠʥʮʠʧ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʽʤʧʫʣʴʩʽʚ ɺɻ ɼɺɿ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʌɸɼʊ ʟ ʇɸʈʂ, ʙʣʦʢ-ʩʭʝʤʘ ʷʢʦʛʦ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 3.3, ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ 

ʛʝʥʝʨʘʪʦʨ ʝʣʝʢʪʨʠʯʥʠʭ ʢʦʣʠʚʘʥʴ 1 ʚʠʨʦʙʣʷʻ ʟʙʫʜʞʫʶʯʽ ʝʣʝʢʪʨʠʯʥʽ 

ʢʦʣʠʚʘʥʥʷ ʟ ʯʘʩʪʦʪʦʶ äʟʙ, ʷʢʽ, ʯʝʨʝʟ ʧʽʜʩʠʣʶʚʘʯ ʢʦʣʠʚʘʥʴ 2, ʧʦʜʘʶʪʴʩʷ ʜʦ 

ʬʘʟʦʘʢʫʩʪʠʯʥʦʛʦ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʠ 3 ʪʘ ʬʘʟʦʚʦʛʦ ʜʠʩʢʨʠʤʽʥʘʪʦʨʘ 5. ʋ 

ʬʘʟʦʘʢʫʩʪʠʯʥʦʤʫ ʜʘʪʯʠʢʫ ʪʝʤʧʝʨʘʪʫʨʠ ʟʙʫʜʞʫʶʯʽ ʝʣʝʢʪʨʠʯʥʽ ʢʦʣʠʚʘʥʥʷ 

ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʚ ʘʢʫʩʪʠʯʥʽ ʢʦʣʠʚʘʥʥʷ, ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ ʧʦʪʽʢ 

lʟʚ=ɚ/4 

LR=ɚ/2 

 

ɚ/4 
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ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʪʘ ʧʦʪʨʘʧʣʷʶʪʴ ʜʦ ʧʨʠʡʤʘʯʘ ʘʢʫʩʪʠʯʥʠʭ ʢʦʣʠʚʘʥʴ (ʥʘ 

ʨʠʩ. 3.3 ʥʝ ʧʦʢʘʟʘʥʦ) ʬʘʟʦʘʢʫʩʪʠʯʥʦʛʦ ʜʘʪʯʠʢʘ 3, ʷʢʠʡ ʧʝʨʝʪʚʦʨʶʻ ʾʭ ʫ 

ʚʠʤʫʰʝʥʽ ʝʣʝʢʪʨʠʯʥʽ ʢʦʣʠʚʘʥʥʷ ʟ ʯʘʩʪʦʪʦʶ äʚ ʪʘ ʧʦʜʘʻ ʜʘʣʽ ʯʝʨʝʟ ʧʽʜʩʠʣʶʚʘʯ 

4 ʜʦ ʬʘʟʦʚʦʛʦ ʜʠʩʢʨʠʤʽʥʘʪʦʨʘ 5. ʌʘʟʦʚʠʡ ʜʠʩʢʨʠʤʽʥʘʪʦʨ 5 ʧʦʨʽʚʥʶʻ ʬʘʟʠ ű1 

ʪʘ ű2 ʦʪʨʠʤʘʥʠʭ ʟʙʫʜʞʫʶʯʠʭ äʟʙ (ű1) ʪʘ ʚʠʤʫʰʝʥʠʭ äʚ (ű2) ʝʣʝʢʪʨʠʯʥʠʭ 

ʢʦʣʠʚʘʥʴ ʽ ʚʠʨʦʙʣʷʻ ʩʠʛʥʘʣ, ʧʨʦʧʦʨʮʽʡʥʠʡ ʟʩʫʚʫ ʬʘʟ ȹű ʤʽʞ ʥʠʤʠ. ɿʩʫʚ ʬʘʟ 

ȹű ʪʘ ʩʠʛʥʘʣ, ʱʦ ʚʠʜʘʻ ʬʘʟʦʚʠʡ ʜʠʩʢʨʠʤʽʥʘʪʦʨ, ʟʤʽʥʶʶʪʴʩʷ ʧʨʦʧʦʨʮʽʡʥʦ 

ʟʤʽʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʟʘʣʝʞʥʦʩʪʽ ʯʘʩʪʦʪʠ ä0 ʚʣʘʩʥʠʭ 

ʢʦʣʠʚʘʥʴ ɺɻ ʫ ʬʘʟʦ-ʘʢʫʩʪʠʯʥʦʤʫ ʜʘʪʯʠʢʫ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʮʠʭ ʛʘʟʽʚ. ʇʨʠ 

ʮʴʦʤʫ, ʚʽʜ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʯʘʩʪʦʪ ʚʣʘʩʥʠʭ (ä0) ʪʘ ʟʙʫʜʞʫʶʯʠʭ (äʟʙ) ʢʦʣʠʚʘʥʴ 

ʟʤʽʥʶʻʪʴʩʷ ʟʩʫʚ ʬʘʟ (ű) ʤʽʞ ʚʠʤʫʰʝʥʠʤʠ äʚ(ű2) ʪʘ ʟʙʫʜʞʫʶʯʠʤʠ äʟʙ (ű1) 

ʢʦʣʠʚʘʥʥʷʤʠ. 

 

ʈʠʩʫʥʦʢ 3.3 ï ɹʣʦʢ-ʩʭʝʤʘ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʽʤʧʫʣʴʩʽʚ ɺɻ ɼɺɿ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʌɸɼʊ ʟ ʇɸʈʂ 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʟʤʽʥʦʶ ʯʘʩʪʦʪʠ ʟʙʫʜʞʫʶʯʠʭ ʘʢʫʩʪʠʯʥʠʭ ʢʦʣʠʚʘʥʴ äʟʙ, 

ʧʨʠ ʷʢʽʡ ʫ ʬʘʟʦʘʢʫʩʪʠʯʥʦʤʫ ʜʘʪʯʠʢʫ ʫʪʚʦʨʶʻʪʴʩʷ ʨʝʟʦʥʘʥʩ, ʪʘ ʟʩʫʚʦʤ ʬʘʟ ȹű 

ʤʽʞ ʚʠʤʫʰʝʥʠʤʠ äʚ(ű2) ʪʘ ʟʙʫʜʞʫʶʯʠʤʠ äʟʙ (ű1) ʢʦʣʠʚʘʥʥʷʤʠ ʤʦʞʥʘ 

ʚʠʟʥʘʯʠʪʠ ʤʠʪʪʻʚʽ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʢʦʞʥʦʛʦ 

ʮʠʣʽʥʜʨʘ. 
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ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ ʧʨʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʽ ɼɺɿ ʥʝʦʙʭʽʜʥʦ 

ʚʠʢʦʥʘʪʠ ʥʘʣʘʰʪʫʚʘʥʥʷ ʬʘʟʦʘʢʫʩʪʠʯʥʦʛʦ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʠ 3 ʰʣʷʭʦʤ 

ʟʘʜʘʚʘʥʥʷ ʛʝʥʝʨʘʪʦʨʦʤ ʝʣʝʢʪʨʠʯʥʠʭ ʢʦʣʠʚʘʥʴ 1 ʪʘʢʦʾ ʯʘʩʪʦʪʠ ʟʙʫʜʞʫʶʯʠʭ  

ʢʦʣʠʚʘʥʴ (äʟʙ), ʧʨʠ ʷʢʽʡ ʜʣʷ ʫʩʝʨʝʜʥʝʥʦʛʦ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʽʤʧʫʣʴʩʽʚ 

ɺɻ ʥʘ ʜʘʥʦʤʫ ʨʝʞʠʤʽ ʙʫʜʝ ʫʪʚʦʨʶʚʘʪʠʩʴ ʨʝʟʦʥʘʥʩ (ä0=äʟʙ). ɼʣʷ ʢʦʞʥʦʛʦ 

ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ ʚʽʜʧʦʚʽʜʘʻ ʩʚʦʷ ʧʝʚʥʘ (ʨʝʟʦʥʘʥʩʥʘ) ʯʘʩʪʦʪʘ 

ʟʙʫʜʞʫʶʯʠʭ ʟʚʫʢʦʚʠʭ ʢʦʣʠʚʘʥʴ (äʟʙ). 

ʉʧʦʩʽʙ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʚʠʛʫʥʽʚ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʘʥʥʷ ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʦʶ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

ɼʚʠʛʫʥ ʧʨʦʛʨʽʚʘʶʪʴ ʜʦ ʨʦʙʦʯʦʾ ʪʝʤʧʝʨʘʪʫʨʠ. ʌʘʟʦʘʢʫʩʪʠʯʥʠʡ ʜʘʪʯʠʢ 

ʪʝʤʧʝʨʘʪʫʨʠ 3 ʧʽʜôʻʜʥʫʶʪʴ ʜʦ ʚʠʧʫʩʢʥʦʾ ʪʨʫʙʠ ɼɺɿ ʥʘ ʾʾ ʚʠʭʦʜʽ. ɺʠʢʦʥʫʶʪʴ 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʬʘʟʦʘʢʫʩʪʠʯʥʦʛʦ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʠ ʟʘ ʩʠʛʥʘʣʦʤ ʬʘʟʦʚʦʛʦ 

ʜʠʩʢʨʠʤʽʥʘʪʦʨʘ 5. 

ʇʨʠ ʨʦʙʦʪʽ ɼɺɿ ʥʘ ʢʦʞʥʦʤʫ ʟ ʨʝʞʠʤʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʨʝʻʩʪʨʫʶʪʴ 

ʯʘʩʪʦʪʫ ʟʙʫʜʞʫʶʯʠʭ ʢʦʣʠʚʘʥʴ äʟʙ ʪʘ ʩʠʛʥʘʣ ʬʘʟʦʚʦʛʦ ʜʠʩʢʨʠʤʽʥʘʪʦʨʘ 5. 

ʄʠʪʪʻʚʽ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʽʤʧʫʣʴʩʽʚ ɺɻ ʢʦʞʥʦʛʦ ʮʠʣʽʥʜʨʘ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʰʣʷʭʦʤ ʜʦʜʘʚʘʥʥʷ ʯʠ ʚʽʜʥʽʤʘʥʥʷ (ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʘʧʨʷʤʫ 

ʟʩʫʚʫ ʬʘʟ) ʟʥʘʯʝʥʴ ʪʝʤʧʝʨʘʪʫʨ, ʦʪʨʠʤʘʥʠʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʠʛʥʘʣʫ ʬʘʟʦʚʦʛʦ 

ʜʠʩʢʨʠʤʽʥʘʪʦʨʘ 5, ʜʦ (ʯʠ ʚʽʜ) ʪʝʤʧʝʨʘʪʫʨʠ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʟʘʜʘʥʽʡ ʯʘʩʪʦʪʽ 

ʟʙʫʜʞʫʶʯʠʭ  ʢʦʣʠʚʘʥʴ (äʟʙ). ɺʠʟʥʘʯʘʶʪʴ ʩʠʛʥʘʣ ʚʽʜ ʧʝʨʰʦʛʦ ʮʠʣʽʥʜʨʘ ɼɺɿ 

(ʟʘ ʩʠʛʥʘʣʦʤ ʜʘʪʯʠʢʘ ʬʘʟ, ʽʤʧʫʣʴʩʦʤ ʚʽʜ ʬʦʨʩʫʥʢʠ ʘʙʦ ʽʥʰʠʤ ʜʦʩʪʫʧʥʠʤ 

ʯʠʥʦʤ (ʥʘ ʨʠʩ. 3.3 ʥʝ ʧʦʢʘʟʘʥʦ) ʪʘ, ʟʛʽʜʥʦ ʟ ʧʦʨʷʜʢʦʤ ʨʦʙʦʪʠ ʮʠʣʽʥʜʨʽʚ, 

ʩʧʽʚʩʪʘʚʣʷʶʪʴ ʦʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨ ʽʤʧʫʣʴʩʽʚ ɺɻ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʾʤ 

ʮʠʣʽʥʜʨʘʤʠ. ɸʥʘʣʽʟʫʶʪʴ ʚʽʜʭʠʣʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʟʥʘʯʝʥʴ ʪʝʤʧʝʨʘʪʫʨ 

ʽʤʧʫʣʴʩʽʚ ɺɻ ʚʽʜ ʝʪʘʣʦʥʥʠʭ, ʷʢʽ ʦʪʨʠʤʘʥʦ ʥʘ ʪʝʭʥʽʯʥʦ ʩʧʨʘʚʥʦʤʫ ɼɺɿ, ʪʘ ʟʘ 

ʚʝʣʠʯʠʥʦʶ ʮʠʭ ʚʽʜʭʠʣʝʥʴ ʚʠʟʥʘʯʘʶʪʴ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ (ʨʦʙʦʪʦʟʜʘʪʥʽʩʪʴ) 

ʜʚʠʛʫʥʘ ʷʢ ʚ ʮʽʣʦʤʫ, ʪʘʢ ʽ ʟʘ ʦʢʨʝʤʠʤʠ ʮʠʣʽʥʜʨʘʤʠ. 

ɿʘ ʟʘʧʨʦʧʦʥʦʚʘʥʠʤʠ ʨʝʞʠʤʘʤʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʧʦʨʽʚʥʶʶʯʠ ʦʪʨʠʤʘʥʽ 

ʤʠʪʪʻʚʽ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʽʤʧʫʣʴʩʽʚ ɺɻ ʦʢʨʝʤʦ ʢʦʞʥʦʛʦ ʮʠʣʽʥʜʨʘ ʟ 

ʝʪʘʣʦʥʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ, ʤʦʞʣʠʚʦ ʜʦʩʪʘʪʥʴʦ ʰʚʠʜʢʦ ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ 
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ʚʠʟʥʘʯʠʪʠ ʥʝ ʪʽʣʴʢʠ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ (ʨʦʙʦʪʦʟʜʘʪʥʽʩʪʴ) ʜʚʠʛʫʥʘ, ʘ ʡ, ʫ ʨʘʟʽ 

ʥʘʷʚʥʦʾ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ, ʤʦʞʣʠʚʽ ʚʽʜʤʦʚʠ ʷʢ ʜʚʠʛʫʥʘ ʚ ʮʽʣʦʤʫ, ʪʘʢ ʽ ʦʢʨʝʤʠʭ 

ʡʦʛʦ ʮʠʣʽʥʜʨʽʚ (ʚʽʜʭʠʣʝʥʥʷ ʧʦʜʘʯʽ ʧʘʣʠʚʘ ʚʽʜʥʦʩʥʦ ʥʦʨʤʘʪʠʚʥʦʛʦ,  

ʟʘʢʦʢʩʦʚʘʥʽʩʪʴ ʬʦʨʩʫʥʦʢ, ʟʥʦʰʝʥʥʷ ʮʠʣʽʥʜʨʦ-ʧʦʨʰʥʝʚʦʾ ʛʨʫʧʠ ʪʦʱʦ) ʙʝʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʩʪʝʥʜʽʚ ʚ ʨʝʞʠʤʘʭ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ ɼɺɿ. 

ʇʨʠʥʮʠʧ ʦʪʨʠʤʘʥʥʷ ʩʠʛʥʘʣʫ ʨʦʟʙʽʞʥʦʩʪʽ ʧʦ ʪʝʤʧʝʨʘʪʫʨʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʘʢʫʩʪʠʯʥʦʛʦ ʨʝʟʦʥʘʪʦʨʘ ʢʦʣʠʚʘʥʥʷ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ 

ʘʢʫʩʪʠʯʥʠʭ ʢʦʣʠʚʘʥʴ ʯʝʨʝʟ ʨʝʟʦʥʘʪʦʨ ʚ ʥʴʦʤʫ ʚʠʥʠʢʘʶʪʴ ʚʠʤʫʰʝʥʽ ʚʣʘʩʥʽ 

ʢʦʣʠʚʘʥʥʷ ʟ ʪʦʡ ʩʘʤʦʶ ʯʘʩʪʦʪʦʶ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʠʩʪʝʤʠ ʩʪʘʣʠʭ ʭʚʠʣʴ.  

ʋ ʥʘʧʽʚʭʚʠʣʴʦʚʦʤʫ ʨʝʟʦʥʘʪʦʨʽ ʤʦʞʝ ʙʫʪʠ ʦʪʨʠʤʘʥʦ ʥʘʧʽʚʭʚʠʣʴʦʚʠʡ ʪʘ 

ʢʨʘʪʥʽ ʡʦʤʫ ʨʝʟʦʥʘʥʩʠ. 

ɸʤʧʣʽʪʫʜʥʝ ʟʥʘʯʝʥʥʷ ʪʠʩʢʫ ʪʘ ʟʩʫʚ ʬʘʟʠ ʻ ʬʫʥʢʮʽʷʤʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʯʘʩʪʦʪ fʚ/f0. 

ʇʨʠ ʨʝʟʦʥʘʥʩʽ ʫ ʥʘʧʽʚʭʚʠʣʴʦʚʦʤ ʨʝʟʦʥʘʪʦʨʽ, ʢʦʣʠ fʚ= f0, ʟʩʫʚ ʬʘʟ 

ʜʦʨʽʚʥʶʻ ˊ/2. 

ʇʨʠʥʮʠʧ ʦʪʨʠʤʘʥʥʷ ʩʠʛʥʘʣʫ ʨʦʟʙʽʞʥʦʩʪʽ ʬʘʟ ʢʦʣʠʚʘʥʴ ʚʽʜ ʟʤʽʥʠ 

ʪʝʤʧʝʨʘʪʫʨʠ ʛʘʟʽʚ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 3.4. 

 

 

ʈʠʩʫʥʦʢ 3.4 - ʇʨʠʥʮʠʧ ʦʪʨʠʤʘʥʥʷ ʩʠʛʥʘʣʫ ʨʦʟʙʽʞʥʦʩʪʽ ʬʘʟ ʢʦʣʠʚʘʥʴ ʚʽʜ 

ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʛʘʟʽʚ [57] 
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ʂʨʠʚʘ ʈR ʜʝʤʦʥʩʪʨʫʻ ʟʤʽʥʫ ʢʦʣʠʚʘʥʴ ʩʪʦʚʧʯʠʢʘ ʛʘʟʫ ʧʨʠ ʨʝʟʦʥʘʥʩʽ, ʘ ʈʚ 

ï ʪʠʩʢ ʚʠʤʫʰʝʥʠʭ ʢʦʣʠʚʘʥʴ. 

ʇʨʠ ʩʪʘʣʦʤʫ ʟʥʘʯʝʥʥʽ fʚ ʪʘ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʟʚʫʢʫ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʟʙʽʣʴʰʝʥʥʶ ʢʦʣʦʚʦʾ 

ʯʘʩʪʦʪʠ ʚʣʘʩʥʠʭ ʢʦʣʠʚʘʥʴ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʜʦʜʘʪʢʦʚʦʛʦ ʟʩʫʚʫ ʬʘʟʠ 
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ä
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T

t  (ʢʨʠʚʘ 1). ɿʤʝʥʰʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ 

ʚʠʟʠʚʘʻ ʜʦʜʘʪʢʦʚʠʡ ʟʩʫʚ ʬʘʟʠ  pj 22
2 Ö=

T

t   ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʩʫʤʘʨʥʦʛʦ ʟʩʫʚʫ 

ʬʘʟʠ pj 2
2

2 Ö=
ä

ä
T

t   (ʢʨʠʚʘ 2).  

ɿʤʽʥʘ ʟʩʫʚʫ ʬʘʟʠ ʧʦʪʨʘʧʣʷʻ ʥʘ ʬʘʟʦʚʠʡ ʜʠʩʢʨʠʤʽʥʘʪʦʨ, ʷʢʠʡ ʚʠʨʦʙʣʷʻ 

ʩʠʛʥʘʣ ʧʨʦʧʦʨʮʽʡʥʠʡ ʚʽʜʭʠʣʝʥʥʶ ʪʝʤʧʝʨʘʪʫʨʽ ɺɻ ʚʽʜ ʟʘʚʜʘʥʦʛʦ ʟʥʘʯʝʥʥʷ. 

ʇʫʣʴʩʘʮʽʷ ʪʠʩʢʫ ʪʘ ʰʫʤʠ, ʷʢʽ ʧʨʠʩʫʪʥʽ ʫ ʚʠʧʫʩʢʥʽʡ ʩʠʩʪʝʤʽ ʜʚʠʛʫʥʘ, 

ʚʠʢʣʠʢʘʶʪʴ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʧʦʪʦʢʫ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʩʢʨʽʟʴ ʘʢʫʩʪʠʯʥʠʡ 

ʜʘʪʯʠʢ ʟʥʘʯʥʽ ʟʘʚʘʜʠ ʥʘ ʰʣʷʭʫ ʘʢʫʩʪʠʯʥʦʛʦ ʩʠʛʥʘʣʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʡʦʛʦ 

ʚʠʢʨʠʚʣʝʥʥʷ [57]. ɼʣʷ ʥʘʜʽʡʥʦʾ ʪʘ ʩʪʘʙʽʣʴʥʦʾ ʨʝʻʩʪʨʘʮʽʾ ʦʪʨʠʤʘʥʦʛʦ ʩʠʛʥʘʣʫ 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʮʠʭ ʜʘʪʯʠʢʘʭ ʨʝʟʦʥʘʪʦʨʠ ʢʦʣʠʚʘʥʥʷ [57], ʷʢʽ 

ʤʦʞʫʪʴ ʙʫʪʠ ʥʝʧʨʦʪʦʯʥʽ ʪʘ ʧʨʦʪʦʯʥʽ. 

ɼʽʷ ʥʝʧʨʦʪʦʯʥʠʭ ʨʝʟʦʥʘʪʦʨʽʚ ʧʦʚôʷʟʘʥʘ ʟ ʪʝʧʣʦʦʙʤʽʥʦʤ ʧʦʤʽʞ ʩʪʽʥʢʘʤʠ 

ʨʝʟʦʥʘʪʦʨʘ ʪʘ ʨʦʙʦʯʠʤ ʪʽʣʦʤ, ʪʝʤʧʝʨʘʪʫʨʘ ʷʢʦʛʦ ʚʠʤʽʨʶʻʪʴʩʷ, ʪʦʤʫ ʾʭ 

ʽʥʝʨʮʽʡʥʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʰʚʠʜʢʽʩʪʶ ʪʝʧʣʦʦʙʤʽʥʫ. ʐʚʠʜʢʦʜʽʷ ʘʢʫʩʪʠʯʥʠʭ 

ʜʘʪʯʠʢʽʚ ʪʝʤʧʝʨʘʪʫʨʠ ʟ ʪʘʢʠʤ ʨʝʟʦʥʘʪʦʨʦʤ ʩʷʛʘʻ ʜʝʢʽʣʴʢʦʭ ʭʚʠʣʠʥ, ʱʦ ʥʝ 

ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʧʨʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʽ ɼɺɿ. 

ʊʦʤʫ, ʜʣʷ ʚʠʩʦʢʦʾ ʰʚʠʜʢʦʜʽʾ ʜʘʪʯʠʢʘ ʧʨʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʽ ʥʝʦʙʭʽʜʥʦ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʪʽʣʴʢʠ ʜʘʪʯʠʢʠ ʟ ʧʨʦʪʦʯʥʠʤ ʨʝʟʦʥʘʪʦʨʦʤ ʢʦʣʠʚʘʥʥʷ. 

ʇʨʦʪʦʯʥʽ ʨʝʟʦʥʘʪʦʨʠ ʢʦʣʠʚʘʥʥʷ ʮʠʣʽʥʜʨʠʯʥʦʾ ʬʦʨʤʠ ʟ ʨʝʘʣʽʟʘʮʽʻʶ 

ʧʦʚʟʜʦʚʞʥʴʦʛʦ ʨʝʟʦʥʘʥʩʫ [57] ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʫʤʦʚʘʤ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ɼɺɿ. 

ʐʚʠʜʢʝ ʨʦʟʰʠʨʝʥʥʷ ʪʘ ʩʪʠʩʥʝʥʥʷ ʧʦʪʦʢʫ ʛʘʟʽʚ ʥʘ ʚʭʦʜʽ ʪʘ ʚʠʭʦʜʽ ʨʝʟʦʥʘʪʦʨʘ 
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ʚʠʢʣʠʢʘʻ ʧʦʷʚʫ ʟʥʘʯʥʠʭ ʰʫʤʽʚ, ʷʢʽ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʨʦʙʦʪʫ ʘʢʫʩʪʠʯʥʦʛʦ 

ʜʘʪʯʠʢʘ. 

ɼʣʷ ʟʥʘʯʥʦʛʦ ʟʤʝʥʰʝʥʥʷ ʨʽʚʥʷ ʰʫʤʽʚ ʟʘʤʽʩʪʴ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʨʝʟʦʥʘʪʦʨʘ 

ʟ ʧʦʚʟʜʦʚʞʥʽʤ  ʨʝʟʦʥʘʥʩʦʤ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʣʦʩʢʠʡ ʧʦʧʝʨʝʯʥʠʡ  ʨʝʟʦʥʘʪʦʨ ʟ 

ʜʠʬʫʟʦʨʥʠʤ ʚʭʦʜʦʤ ʪʘ ʢʦʥʬʫʟʦʨʥʠʤ ʚʠʭʦʜʦʤ ʛʘʟʫ. ɺʽʥ ʤʘʻ ʚʠʛʣʷʜ 

ʧʨʷʤʦʢʫʪʥʦʛʦ ʧʘʨʘʣʝʣʠʧʠʧʝʜʫ ʚ ʷʢʦʤʫ ʨʝʘʣʽʟʫʻʪʴʩʷ ʧʦʧʝʨʝʯʥʠʡ  ʨʝʟʦʥʘʥʩ ʟʘ 

ʨʘʭʫʥʦʢ ʬʦʨʤʫʚʘʥʥʷ ʩʪʦʷʯʦʾ ʭʚʠʣʽ ʤʽʞ ʙʦʢʦʚʠʤʠ ʩʪʽʥʢʘʤʠ (ʨʠʩ. 3.2). 

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʨʠʥʮʠʧ ʚʠʤʽʨʶʚʘʥʥʷ ʤʠʪʪʻʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ ʥʘ 

ʙʘʟʽ ʬʘʟʦʘʢʫʩʪʠʯʥʦʛʦ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʠ ʟ ʧʨʦʪʦʯʥʠʤ ʨʝʟʦʥʘʪʦʨʦʤ 

ʘʢʫʩʪʠʯʥʠʭ ʢʦʣʠʚʘʥʴ ʜʦʟʚʦʣʷʻ ʨʝʘʣʽʟʫʚʘʪʠ ʤʝʪʦʜ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

ʜʠʟʝʣʽʚ. 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʚʽʣʴʥʦʛʦ ʧʨʦʪʦʢʫ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʜʦʟʚʦʣʷʻ 

ʟʤʝʥʰʠʪʠ ʩʪʘʣʫ ʯʘʩʫ ʜʘʪʯʠʢʘ ʪʘ ʚʧʣʠʚ ʽʥʰʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʽʤʧʫʣʴʩʽʚ, ʘ 

ʜʠʬʫʟʦʨʥʠʡ ʚʭʽʜ ʽ ʢʦʥʬʫʟʦʨʥʠʡ ʚʠʭʽʜ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʟʤʝʥʰʫʻ 

ʰʢʽʜʣʠʚʽ ʰʫʤʠ ʧʨʠ ʨʦʟʰʠʨʝʥʥʽ ɺɻ [57]. 

ɼʣʷ ʧʦʢʨʘʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ ʩʠʛʥʘʣʫ, ʱʦ ʨʝʻʩʪʨʫʻʪʴʩʷ, 

ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʚʠʙʽʨ ʦʧʪʠʤʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʽ 

ʛʘʟʦʜʠʥʘʤʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʝʟʦʥʘʪʦʨʘ ʢʦʣʠʚʘʥʴ ʌɸɼʊ. 

ɺʽʜʦʤʦ, ʱʦ ʰʚʠʜʢʽʩʪʴ ʟʚʫʢʫ ʫ ʛʘʟʽ ʟʘʣʝʞʠʪʴ ʥʝ ʪʽʣʴʢʠ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʘ 

ʽ ʚʽʜ ʪʠʩʢʫ ʛʘʟʫ (ʨʠʩ. 3.5). ʋ ʤʝʞʘʭ ʪʠʩʢʫ ʚʽʜ 100 ʜʦ 1500 ʢʇʘ ʮʷ ʟʘʣʝʞʥʽʩʪʴ 

ʤʦʞʝ ʙʫʪʠ ʧʨʠʡʥʷʪʘ ʣʽʥʽʡʥʦʶ [57]. ɿʤʽʥʘ ʰʚʠʜʢʦʩʪʽ ʟʚʫʢʫ, ʱʦ ʦʙʫʤʦʚʣʝʥʘ 

ʟʤʽʥʦʶ ʪʠʩʢʫ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʥʠ ʯʘʩʪʦʪʠ ʚʣʘʩʥʠʭ ʢʦʣʠʚʘʥʴ ʪʘ, ʷʢ ʥʘʩʣʽʜʦʢ, 

ʧʦʷʚʽ ʧʦʭʠʙʢʠ ʫ ʚʠʤʽʨʶʚʘʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ. ɺʠʷʚʣʷʻʪʴʩʷ, ʱʦ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ 

ʪʠʩʢʫ ʚʠʥʠʢʘʻ ʜʝʬʦʨʤʘʮʽʷ ʩʪʽʥʦʢ ʨʝʟʦʥʘʪʦʨʘ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ 

ʯʘʩʪʦʪʠ ʚʣʘʩʥʠʭ ʢʦʣʠʚʘʥʴ ʨʝʟʦʥʘʪʦʨʘ.  
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ʈʠʩʫʥʦʢ 3.5 ï ɿʘʣʝʞʥʽʩʪʴ ʚʽʜʥʦʩʥʦʾ ʯʘʩʪʦʪʠ ʢʦʣʠʚʘʥʴ ʚʽʜ ʪʠʩʢʫ ʫ ʨʝʟʦʥʘʪʦʨʽ [57] 

ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʫ ʚʠʧʫʩʢʥʠʭ ʩʠʩʪʝʤʘʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ɼɺɿ ʪʠʩʢ ʛʘʟʽʚ 

ʻ ʟʥʘʯʥʦ ʤʝʥʰʠʤʠ ʥʽʞ ʟʘʩʪʦʩʦʚʘʥʽ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʝʟʦʥʘʪʦʨʘ, 

ʪʦ ʚʧʣʠʚʦʤ ʪʠʩʢʫ ʥʘ ʜʝʬʦʨʤʘʮʽʶ ʩʪʽʥʦʢ ʤʦʞʥʘ ʥʝʭʪʫʚʘʪʠ. 

ɿʘʣʝʞʥʽʩʪʴ ʯʘʩʪʦʪʠ ʚʣʘʩʥʠʭ ʢʦʣʠʚʘʥʴ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʨʝʟʦʥʘʪʦʨʽ 

ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 3.6. 

 

ʈʠʩʫʥʦʢ 3.6 ï ɿʘʣʝʞʥʽʩʪʴ ʯʘʩʪʦʪʠ ʚʣʘʩʥʠʭ ʢʦʣʠʚʘʥʴ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʚ 

ʨʝʟʦʥʘʪʦʨʽ ʧʨʠ LR =120 [57] 

 

ɻʦʣʦʚʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʨʝʟʦʥʘʪʦʨʘ ʪʘ ʜʘʪʯʠʢʘ ʻ ʩʪʘʪʠʯʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʝʟʦʥʘʪʦʨʘ, ʱʦ ʷʚʣʷʻ ʩʦʙʦʶ ʟʘʣʝʞʥʽʩʪʴ ʚʝʣʠʯʠʥʠ ʟʩʫʚʫ ʬʘʟ ʤʽʞ 

ʟʙʫʜʞʫʶʯʠʤʠ ʪʘ ʚʣʘʩʥʠʤʠ ʯʘʩʪʦʪʘʤʠ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʛʘʟʫ ʚ ʨʝʟʦʥʘʪʦʨʽ (ʨʠʩ. 3.7). 
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ʎʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʘʻ ʧʝʚʥʠʡ ʜʽʘʧʘʟʦʥ ʣʽʥʽʡʥʦʩʪʽ, ʚʝʣʠʯʠʥʘ ʷʢʦʛʦ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʜʦʙʨʦʪʥʦʩʪʽ ʨʝʟʦʥʘʪʦʨʘ. ʏʠʤ ʚʠʱʘ ʜʦʙʨʦʪʥʽʩʪʴ, ʪʠʤ ʤʝʥʰʝ 

ʜʽʘʧʘʟʦʥ ʣʽʥʽʡʥʦʩʪʽ, ʥʦ ʪʠʤ ʙʽʣʴʰʝ ʯʫʪʣʠʚʽʩʪʴ ʨʝʟʦʥʘʪʦʨʘ. ʊʘʢ ʨʝʟʦʥʘʪʦʨʠ ʟ 

ʜʦʙʨʦʪʥʽʩʪʶ Q = 100 ʽ 50 ʤʘʶʪʴ ʜʽʘʧʘʟʦʥ ʣʽʥʽʡʥʦʩʪʽ 8 ʪʘ 16 Áʉ ʚʽʜʧʦʚʽʜʥʦ. 

 

ʈʠʩʫʥʦʢ 3.7 - ʉʪʘʪʠʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʝʟʦʥʘʪʦʨʘ [57] 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ, ʥʘʡʙʽʣʴʰʘ ʧʦʭʠʙʢʘ ʚʠʥʠʢʘʻ ʚʽʜ 

ʢʦʝʬʽʮʽʻʥʪʘ ʥʘʜʣʠʰʢʫ ʧʦʚʽʪʨʷ, ʽ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 0,3% . 

ɺʧʣʠʚ ʟʘʧʠʣʝʥʦʩʪʽ ʧʨʦʷʚʣʷʻʪʴʩʷ ʪʽʣʴʢʠ ʧʨʠ ʟʥʘʯʥʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʠʣʫ 

(ʩʘʞʽ) (ʙʽʣʴʰʝ 0,2 ʢʛ/ʤ3), ʷʢʘ ʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ɼɺɿ ʥʝ ʟʫʩʪʨʽʯʘʻʪʴʩʷ. 

 

3.3 ɺʠʙʽʨ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟʚʫʢʦʚʦʜʽʚ ʬʘʟʦʘʢʫʩʪʠʯʥʦʛʦ 

ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʠ. 

 

ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʌɸɼʊ, ʷʢʘ ʧʦʷʩʥʶʻ ʙʫʜʦʚʫ ʪʘ ʧʨʠʥʮʠʧ ʜʽʡ ʜʘʪʯʠʢʘ, 

ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ. 3.4. ɺʠʧʨʦʤʽʥʶʚʘʯ ʚʠʧʨʦʤʽʥʶʻ ʟʚʫʢʦʚʽ ʢʦʣʠʚʘʥʥʷ, ʷʢʽ 

ʧʨʦʭʦʜʷʯʠ ʩʢʨʽʟʴ ʟʚʫʢʦʚʦʜ ʧʦʪʨʘʧʣʷʶʪʴ ʜʦ ʨʝʟʦʥʘʪʦʨʘ. ʋ ʨʘʟʽ ʩʧʽʚʧʘʜʘʥʥʷ 

ʯʘʩʪʦʪ ʟʙʫʜʞʫʶʯʠʭ ʢʦʣʠʚʘʥʴ ʽ ʚʣʘʩʥʠʭ ʨʝʟʦʥʘʪʦʨʘ, ʚʠʥʠʢʘʻ ʧʽʜʩʠʣʝʥʥʷ 

ʘʤʧʣʽʪʫʜʠ ʟʚʫʢʦʚʠʭ ʭʚʠʣʴ ʪʘ ʫʪʚʦʨʶʻʪʴʩʷ ʩʪʦʷʯʘ ʭʚʠʣʷ, ʷʢʫ ʯʝʨʝʟ ʜʨʫʛʠʡ 

ʟʚʫʢʦʚʦʜ ʧʨʠʡʤʘʻ ʤʽʢʨʦʬʦʥ. ʉʢʨʽʟʴ ʨʝʟʦʥʘʪʦʨ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʟʚʫʢʦʚʠʭ 



110 
 

 

ʭʚʠʣʴ, ʧʨʦʭʦʜʷʪʴ ʚʽʜʧʨʘʮʴʦʚʘʥʽ ʛʘʟʠ, ʟʤʽʥʘ ʪʝʤʧʝʨʘʪʫʨʠ ʷʢʠʭ ʟʤʽʥʶʻ 

ʧʘʨʘʤʝʪʨʠ ʚʠʤʫʰʝʥʠʭ ʢʦʣʠʚʘʥʴ. 

ɺʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʌɸɼʊ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʟʘʣʝʞʥʦʩʪʽ ʯʘʩʪʦʪʠ ʚʣʘʩʥʠʭ ʢʦʣʠʚʘʥʴ ʛʘʟʽʚ ʫ ʨʝʟʦʥʘʪʦʨʽ ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʠ ʮʠʭ ʛʘʟʽʚ (ä = ä(ʊ)). ʇʨʠ ʮʴʦʤʫ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʯʘʩʪʦʪ ʚʣʘʩʥʠʭ ä0 ʪʘ ʟʙʫʜʞʫʶʯʠʭ äʟʙ ʢʦʣʠʚʘʥʴ ʟʤʽʥʶʻʪʴʩʷ ʟʩʫʚ ʬʘʟ ű ʤʽʞ 

ʚʠʤʫʰʝʥʠʤʠ ʪʘ ʟʙʫʜʞʫʶʯʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ. ɿʚʽʜʩʠ ʚʠʧʣʠʚʘʻ, ʱʦ ʯʠʤ ʙʽʣʴʰʝ 

ʙʫʜʝ ʨʽʟʥʠʮʷ ʤʽʞ ʚʣʘʩʥʦʶ ʯʘʩʪʦʪʦʶ ʪʘ ʯʘʩʪʦʪʦʶ ʟʙʫʜʞʫʶʯʠʭ ʢʦʣʠʚʘʥʴ ʪʠʤ 

ʙʽʣʴʰʠʤ ʙʫʜʝ ʟʩʫʚ ʬʘʟ. ʆʩʢʽʣʴʢʠ ʯʘʩʪʦʪʘ ʟʙʫʜʞʫʶʯʠʭ ʢʦʣʠʚʘʥʴ ʻ ʧʦʩʪʽʡʥʦʶ 

ʚʝʣʠʯʠʥʦʶ, ʪʦ ʟʤʽʥʶʻʪʴʩʷ ʪʽʣʴʢʠ ʯʘʩʪʦʪʘ ʚʣʘʩʥʠʭ ʢʦʣʠʚʘʥʴ. ʎʷ ʟʤʽʥʘ 

ʧʦʷʩʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʨʽʚʥʷʥʥʷʤ: 

ll

TRgkc
f

ÖÖÖ
== ,                                                (3.6) 

ʜʝ ä ï ʯʘʩʪʦʪʘ ʟʚʫʢʦʚʠʭ ʢʦʣʠʚʘʥʴ; 

ʩ ï ʰʚʠʜʢʽʩʪʴ ʟʚʫʢʫ ʫ ʛʘʟʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ; 

ɚ ï ʜʦʚʞʠʥʘ ʟʚʫʢʦʚʦʾ ʭʚʠʣʽ. 

ʆʩʥʦʚʥʠʤʠ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʨʝʟʦʥʘʪʦʨʘ ʻ ʚʽʜʩʪʘʥʴ ʤʽʞ 

ʨʝʟʦʥʫʶʯʠʤʠ ʩʪʽʥʢʘʤʠ LR ʨʝʟʦʥʘʪʦʨʘ ʪʘ ʜʦʚʞʠʥʘ ʟʚʫʢʦʚʦʜʽʚ lʟʚ. ʈʦʟʤʽʨʠ 

ʚʭʽʜʥʦʛʦ ʪʘ ʚʠʭʽʜʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʜʣʷ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʦʙʠʨʘʶʪʴʩʷ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʣʴʥʦʛʦ ʧʨʦʭʦʜʫ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ, ʽ ʪʦʤʫ 

ʤʘʶʪʴ ʙʫʪʠ ʥʘʙʣʠʞʝʥʽ ʜʦ ʜʽʘʤʝʪʨʫ ʚʠʧʫʩʢʥʦʾ ʪʨʫʙʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ [60]. 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʚʽʜʩʪʘʥʽ ʤʽʞ ʨʝʟʦʥʫʶʯʠʤʠ ʩʪʽʥʢʘʤʠ ʨʝʟʦʥʘʪʦʨʘ ʪʘ 

ʜʦʚʞʠʥ ʟʚʫʢʦʚʦʜʽʚ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʯʘʩʪʦʪʫ ʟʙʫʜʞʫʶʯʠʭ ʢʦʣʠʚʘʥʴ ʪʘ 

ʰʚʠʜʢʽʩʪʴ ʟʚʫʢʫ ʫ ʛʘʟʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

  ɺʽʜʩʪʘʥʴ ʤʽʞ ʨʝʟʦʥʫʶʯʠʤʠ ʩʪʽʥʢʘʤʠ ʨʝʟʦʥʘʪʦʨʘ LR ʜʦʨʽʚʥʶʻ ʧʦʣʦʚʠʥʽ 

ʜʦʚʞʠʥʠ ʟʚʫʢʦʚʦʾ ʭʚʠʣʽ. ʇʨʠ ʟʤʽʥʽ ʜʦʚʞʠʥʠ ʟʚʫʢʦʚʦʜʽʚ ʚʽʜ lʟʚ = 0 ʜʦ lʟʚ = ɚ/2 

ʟʩʫʚ ʬʘʟʠ ʢʦʣʠʚʘʥʴ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 0 ʜʦ ˊ. ɿʚʫʢʦʚʽʜ ʜʦʚʞʠʥʦʶ ɚ/4 ʟʜʽʡʩʥʶʻ 

ʟʩʫʚ ʬʘʟʠ ʥʘ ˊ/2, ʧʨʠ ʮʴʦʤʫ ʨʝʘʢʪʠʚʥʘ ʩʢʣʘʜʦʚʘ ʦʧʦʨʫ ʟʚʫʢʦʚʦʜʫ 

ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ ʥʫʣʷ, ʘ ʚʠʭʽʜʥʠʡ ʩʠʛʥʘʣ ʟ ʧʨʠʡʤʘʯʘ ʻ ʥʘʡʙʽʣʴʰʠʤ. 

ɿʘʣʝʞʥʽʩʪʴ ʚʝʣʠʯʠʥʠ ʚʠʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ ʚʽʜ ʢʫʪʘ ʟʩʫʚʫ ʬʘʟ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 
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3.8, ʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʜʦʚʞʠʥʠ ʟʚʫʢʦʚʦʜʽʚ ʥʘ 

ʘʤʧʣʽʪʫʜʥʦ-ʯʘʩʪʦʪʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʨʝʟʦʥʘʪʦʨʘ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 3.9. 

 

ʈʠʩʫʥʦʢ 3.8 ï ɿʘʣʝʞʥʽʩʪʴ ʚʝʣʠʯʠʥʠ ʚʠʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ ʚʽʜ ʢʫʪʘ ʟʩʫʚʫ ʬʘʟ [57] 

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʠʣʠ ʨʦʟʨʘʭʫʚʘʪʠ, ʩʢʦʥʩʪʨʫʶʚʘʪʠ ʪʘ 

ʚʠʛʦʪʦʚʠʪʠ ʤʘʢʝʪʥʠʡ ʟʨʘʟʦʢ ʬʘʟʦʘʢʫʩʪʠʯʥʦʛʦ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʠ (ʨʠʩ. 

3.10), ʦʩʥʦʚʥʽ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢ̫ʦʛʦ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 3.2. 

ɿʛʽʜʥʦ ʟ ʨʦʟʨʘʭʫʥʢʘʤʠ, ʚʽʜʩʪʘʥʴ ʤʽʞ ʨʝʟʦʥʫʶʯʠʤʠ ʩʪʽʥʢʘʤʠ ʨʝʟʦʥʘʪʦʨʘ 

LR ʩʪʘʥʦʚʠʪʴ 177 ʤʤ.  

ɼʣʷ ʚʠʢʣʶʯʝʥʥʷ (ʢʦʤʧʝʥʩʘʮʽʾ) ʚʧʣʠʚʫ ʧʫʣʴʩʘʮʽʾ ʪʠʩʢʫ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ 

ʛʘʟʽʚ ʫ ʨʝʟʦʥʘʪʦʨʽ ʥʘ ʤʽʢʨʦʬʦʥ, ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʜʚʦʩʪʦʨʦʥʥʽʡ ʤʽʢʨʦʬʦʥ 

ɼɽʄʐ-1, ʷʢʠʡ ʩʧʨʠʡʤʘʻ ʟʚʫʢʦʚʽ ʭʚʠʣʽ ʯʝʨʝʟ ʟʚʫʢʦʚʦʜʠ ʚʽʜ ʜʚʦʭ 

ʧʨʦʪʠʣʝʞʥʠʭ ʩʪʽʥʦʢ ʨʝʟʦʥʘʪʦʨʘ. ʋ ʷʢʦʩʪʽ ʚʠʧʨʦʤʽʥʶʚʘʯʘ ʟʚʫʢʦʚʠʭ ʭʚʠʣʴ 

ʟʘʩʪʦʩʦʚʘʥʦ ʜʠʥʘʤʽʢ ʛʫʯʥʦʤʦʚʮʷ ʈɻɼ-25ʈ, ʩʠʛʥʘʣ ʥʘ ʷʢʠʡ ʧʦʜʘʻʪʴʩʷ ʟ 

ʛʝʥʝʨʘʪʦʨʘ ʟʚʫʢʦʚʠʭ ʢʦʣʠʚʘʥʴ ʯʝʨʝʟ ʪʨʘʥʩʣʷʮʽʡʥʠʡ ʧʽʜʩʠʣʶʚʘʯ ʟʚʫʢʦʚʠʭ 

ʢʦʣʠʚʘʥʴ ʋ-100ʋ4.2. ɽʣʝʢʪʨʠʯʥʽ ʩʠʛʥʘʣʠ ʚʽʜ ʤʽʢʨʦʬʦʥʘ, ʜʠʥʘʤʽʢʘ ʪʘ ʦʧʦʨʥʠʡ 

ʩʠʛʥʘʣ ʦʜʥʦʛʦ ʟ ʮʠʣʽʥʜʨʽʚ ʜʚʠʛʫʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʧʠʩʫʶʪʴʩʷ ʫ ʧʝʨʩʦʥʘʣʴʥʦʤʫ ʢʦʤʧôʶʪʝʨʽ ʪʘ 

ʛʨʘʬʽʯʥʦ ʚʠʚʦʜʷʪʴʩʷ ʥʘ ʝʢʨʘʥ ʤʦʥʽʪʦʨʫ (ʨʠʩ. 3.11).  
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ʈʠʩʫʥʦʢ 3.9 ï ɺʧʣʠʚ ʜʦʚʞʠʥʠ ʟʚʫʢʦʚʦʜʽʚ ʥʘ ʘʤʧʣʽʪʫʜʥʦ-ʯʘʩʪʦʪʥʫ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʨʝʟʦʥʘʪʦʨʘ [57] 

 

 

ʈʠʩʫʥʦʢ 3.10 ï ʄʘʢʝʪʥʠʡ ʟʨʘʟʦʢ ʬʘʟʦʘʢʫʩʪʠʯʥʦʛʦ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʠ ʟ 

ʧʨʦʪʦʯʥʠʤ ʘʢʫʩʪʠʯʥʠʤ ʨʝʟʦʥʘʪʦʨʦʤ ʢʦʣʠʚʘʥʴ 
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ʈʠʩʫʥʦʢ 3.11 ï ɻʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʥʘ ʝʢʨʘʥʽ ʤʦʥʽʪʦʨʫ ʩʠʛʥʘʣʽʚ ʌɸɼʊ ʪʘ 

ʦʧʦʨʥʦʛʦ ʩʠʛʥʘʣʫ ʦʜʥʦʛʦ ʟ ʮʠʣʽʥʜʨʽʚ ʜʚʠʛʫʥʘ 
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ʊʘʙʣʠʮʷ 3.2 ï ʆʩʥʦʚʥʽ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʌɸɼʊ ʟ ʇɸʈʂ 

ɼʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ, ↔ʉ 50 ï 200 

ɺ̔ ʜʩʪʘʥʴ ʤʽʞ ʩʪʽʥʢʘʤʠ ʨʝʟʦʥʘʪʦʨʘ, ʤʤ 177 

ɾʠʚʣʝʥʥʷ ʧʨʠʣʘʜʘ 220 ɺ, 50 ɻʮ 

ʈʦʟʰʠʨʝʥʘ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ, Áʉ 3,3 

ɺʘʛʘ ʜʘʪʯʠʢʘ, ʢʛ 7 
 

ɻʨʘʬʽʯʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ ʟʤʽʥʠ ʟʩʫʚʫ ʬʘʟ ʩʠʛʥʘʣʫ ʘʢʫʩʪʠʯʥʦʛʦ ʜʘʪʯʠʢʘ 

ʤʠʪʪʻʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦ ʮʠʣʽʥʜʨʘʤ ʜʚʠʛʫʥʘ ʆʄ-615 (ʨʠʩ. 3.12) ʥʘʛʣʷʜʥʦ 

ʜʝʤʦʥʩʪʨʫʻ ʤʦʞʣʠʚʦʩʪʽ ʚʠʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥʠ ʟʩʫʚʫ ʬʘʟ ʘʢʫʩʪʠʯʥʦʛʦ ʩʠʛʥʘʣʫ 

ʟʘ ʨʦʙʦʯʠʡ ʮʠʢʣ ʜʚʠʛʫʥʘ, ʪʘ ʟʘ ʥʠʤʠ ʨʦʟʨʘʭʫʚʘʪʠ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʠʭ 

ʽʤʧʫʣʴʩʽʚ ɺɻ ʨʦʟʜʽʣʴʥʦ ʧʦ ʮʠʣʽʥʜʨʘʤ ʜʠʟʝʣʷ. 

 

 

 

ʈʠʩʫʥʦʢ 3.12 ï ɻʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʟʤʽʥʠ ʟʩʫʚʫ ʬʘʟ ʩʠʛʥʘʣʫ ʘʢʫʩʪʠʯʥʦʛʦ 

ʜʘʪʯʠʢʘ ʪʘ ʚʽʜʧʦʚʽʜʥʦʾ ʟʤʽʥʠ ʤʠʪʪʻʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʽʤʧʫʣʴʩʽʚ ɺɻ ʧʦ 2-ʤʫ, 1-

ʤʫ, 3-ʤʫ, ʪʘ 4-ʤʫ ʮʠʣʽʥʜʨʘʭ ʜʠʟʝʣʷ ʧʨʠ ʟʘʥʠʞʝʥʦʤʫ ʪʠʩʢʫ ʚʧʦʨʩʢʫʚʘʥʥʷ 

ʧʘʣʠʚʘ ʫ ʪʨʝʪʴʦʤʫ ʮʠʣʽʥʜʨʽ  

-13

-3

7

17

27

9,02 9,04 9,06 9,08 9,1 9,12 9,14 9,16
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ɺʽʜʩʫʪʥʽʩʪʴ ʚʧʣʠʚʫ ʧʫʣʴʩʘʮʽʾ ʪʠʩʢʫ ɺɻ ʫ ʚʠʧʫʩʢʥʽʡ ʪʨʫʙʽ ʥʘ ʧʨʠʡʤʘʯ 

ʟʚʫʢʦʚʠʭ ʢʦʣʠʚʘʥʴ (ʤʽʢʨʦʬʦʥ) ʌɸɼʊ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʥʘ ʨʠʩ. 3.13. ʇʨʠ 

ʚʽʜʢʣʶʯʝʥʥʽ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ʚʠʧʨʦʤʽʥʶʚʘʯʘ ʟʙʫʜʞʫʶʯʠʭ ʢʦʣʠʚʘʥʴ 

ʌɸɼʊ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠʧʠʥʝʥʥʷ ʨʝʻʩʪʨʘʮʽʷ ʧʨʠʡʤʘʯʝʤ ʩʠʛʥʘʣʫ. ʅʘʷʚʥʽ 

ʥʝʟʥʘʯʥʽ ʢʦʣʠʚʘʥʥʷ ʻ ʨʝʘʢʮʽʷ ʥʘ ʰʫʤʠ, ʷʢʽ ʧʨʦʜʫʢʫʻ ʚʠʧʨʦʤʽʥʶʚʘʯ ʚ ʥʘʩʣʽʜʦʢ 

ʥʝʜʦʩʢʦʥʘʣʦʾ ʨʦʙʦʪʠ ʪʨʘʥʩʣʷʮʽʡʥʦʛʦ ʧʽʜʩʠʣʶʚʘʯʘ ʟʚʫʢʦʚʠʭ ʢʦʣʠʚʘʥʴ ʋ-100ʋ4.2  

 

ʈʠʩʫʥʦʢ 3.13 ï ɻʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʥʘ ʝʢʨʘʥʽ ʤʦʥʽʪʦʨʫ ʩʠʛʥʘʣʽʚ ʌɸɼʊ ʪʘ 

ʦʧʦʨʥʦʛʦ ʩʠʛʥʘʣʫ ʦʜʥʦʛʦ ʟ ʮʠʣʽʥʜʨʽʚ ʜʚʠʛʫʥʘ ʙʝʟ ʧʦʜʘʯʠ ʟʙʫʜʞʫʶʯʠʭ 

ʢʦʣʠʚʘʥʴ ʚʠʧʨʦʤʽʥʶʚʘʯʝʤ ʟʚʫʢʦʚʠʭ ʭʚʠʣʴ 

 

3.4 ʆʮʽʥʶʚʘʥʥʷ ʤʝʪʨʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʘʟʦʘʢʫʩʪʠʯʥʦʛʦ 

ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʠ 

 

ɼʣʷ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʩʦʙʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ 

ʦʮʽʥʠʪʠ ʡʦʛʦ ʤʝʪʨʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʋ ʧʨʘʢʪʠʯʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʚʠʤʽʨʶʚʘʥʴ ʜʫʞʝ ʚʘʞʣʠʚʠʤ ʧʦʢʘʟʥʠʢʦʤ ʤʝʪʨʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʻ ʾʭ 

ʪʦʯʥʽʩʪʴ, ʷʢʘ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʩʪʫʧʽʥʴ ʙʣʠʟʴʢʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʥʷ 

ʜʦ ʜʽʡʩʥʦʛʦ ʟʥʘʯʝʥʥʷ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʧʘʨʘʤʝʪʨʘ, ʽ ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʷʢʽʩʥʦʛʦ ʧʦʨʽʚʥʷʥʥʷ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʦʧʝʨʘʮʽʡ [100 - 103]. ʋ ʷʢʦʩʪʽ ʢʽʣʴʢʽʩʥʦʾ 
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ʦʮʽʥʢʠ ʪʦʯʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ, ʷʢ ʧʨʘʚʠʣʦ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʦʭʠʙʢʘ 

ʚʠʤʽʨʶʚʘʥʴ. 

ɼʽʡʩʥʝ ʟʥʘʯʝʥʥʷ ʚʠʤʽʨʶʚʘʥʦʾ ʚʝʣʠʯʠʥʠ ʤʦʞʝ ʚʽʜʨʽʟʥʷʪʠʩʴ ʚʽʜ 

ʦʪʨʠʤʘʥʦʛʦ ʧʨʠ ʚʠʤʽʨʶʚʘʥʥʽ ʟʥʘʯʝʥʥʷ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʦʙʫʤʦʚʣʝʥʦ 

ʥʝʜʦʩʢʦʥʘʣʽʩʪʶ ʪʝʭʥʦʣʦʛʽʾ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʨʠʣʘʜʫ, ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ 

ʥʝʜʦʣʽʢʘʤʠ, ʥʝʧʨʘʚʠʣʴʥʠʤ ʛʨʘʜʫʶʚʘʥʥʷʤ, ʚʧʣʠʚʦʤ ʨʽʟʥʠʭ ʟʦʚʥʽʰʥʽʭ 

ʬʘʢʪʦʨʽʚ. 

ʈʽʟʥʠʮʷ ʤʽʞ ʧʦʢʘʟʘʥʥʷʤ ʧʨʠʣʘʜʫ ʽ ʜʽʡʩʥʠʤ ʟʥʘʯʝʥʥʷʤ ʚʠʤʽʨʶʚʘʥʦʾ 

ʚʝʣʠʯʠʥʠ ʥʘʟʠʚʘʻʪʴʩʷ ʘʙʩʦʣʶʪʥʦʶ ʧʦʭʠʙʢʦʶ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʧʨʠʣʘʜʫ ʽ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʥʘʩʪʫʧʥʠʤ ʨʽʚʥʷʥʥʷʤ: 

Ўὼ ὼ ὼ ,                                            (3.7) 

ʜʝ x ï ʧʦʢʘʟʘʥʥʷ ʧʨʠʣʘʜʘ; 

x0 - ʜʽʡʩʥʝ ʟʥʘʯʝʥʥʷ ʚʠʤʽʨʶʚʘʥʦʾ ʚʝʣʠʯʠʥʠ. 

ɺʽʜʥʦʰʝʥʥʷ ʘʙʩʦʣʶʪʥʦʾ ʧʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʧʨʠʣʘʜʫ ʜʦ ʜʽʡʩʥʦʛʦ 

ʟʥʘʯʝʥʥʷ ʚʠʤʽʨʶʚʘʥʦʾ ʚʝʣʠʯʠʥʠ ʥʘʟʠʚʘʻʪʴʩʷ ʚʽʜʥʦʩʥʦʶ ʧʦʭʠʙʢʦʶ ʧʨʠʣʘʜʫ, 

ʷʢʫ ʚʠʨʘʞʘʶʪʴ ʫ % ʪʘ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ: 

‏
Ў
Ͻρππ .                                            (3.8) 

ɺʘʞʣʠʚʠʤ ʧʘʨʘʤʝʪʨʦʤ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʧʨʠʣʘʜʫ ʻ ʡʦʛʦ ʯʫʪʣʠʚʽʩʪʴ, ʱʦ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷʤ ʟʤʽʥʠ ʩʠʛʥʘʣʫ ʥʘ ʚʠʭʦʜʽ ʜʦ ʟʤʽʥʠ ʚʠʤʽʨʶʚʘʥʦʾ 

ʚʝʣʠʯʠʥʠ. ɸʙʩʦʣʶʪʥʘ ʯʫʪʣʠʚʽʩʪʴ ʟʘʩʦʙʫ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʨʽʚʥʷʥʥʷʤ [101]: 

Ὓ
Ў

Ў
 ,                                                   (3.9) 

ʜʝ ȹf  ï ʟʤʽʥʘ ʨʝʟʦʥʘʥʩʥʦʾ ʯʘʩʪʦʪʠ ʚʠʤʫʰʝʥʠʭ ʢʦʣʠʚʘʥʴ ʥʘ ʚʠʭʦʜʽ 

ʌɸɼʊ; 

ȹt - ʟʤʽʥʘ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʨʝʟʦʥʘʪʦʨʽ ʌɸɼʊ. 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʢʘʣʽʙʨʫʚʘʣʴʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʧʦʭʠʙʢʠ 

ʬʘʟʦʘʢʫʩʪʠʯʥʦʛʦ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʠ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʚʠʤʽʨʶʚʘʣʴʥʫ 

ʫʩʪʘʥʦʚʢʫ, ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʷʢʦʾ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3.14. 
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ʈʠʩʫʥʦʢ 3.14 ï ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʢʘʣʽʙʨʫʚʘʣʴʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʧʦʭʠʙʢʠ ʬʘʟʦʘʢʫʩʪʠʯʥʦʛʦ ʜʘʪʯʠʢʘ 

ʪʝʤʧʝʨʘʪʫʨʠ 

 

ʂʘʣʽʙʨʫʚʘʣʴʥʫ ʟʘʣʝʞʥʽʩʪʴ ʨʝʟʦʥʘʥʩʥʦʾ ʯʘʩʪʦʪʠ ʚʠʤʫʰʝʥʠʭ ʘʢʫʩʪʠʯʥʠʭ 

ʢʦʣʠʚʘʥʴ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʩʝʨʝʜʠʥʽ ʨʝʟʦʥʘʪʦʨʘ ʬʘʟʦʘʢʫʩʪʠʯʥʦʛʦ ʜʘʪʯʠʢʘ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚʠʟʥʘʯʘʣʠ ʧʨʠ ʥʦʨʤʘʣʴʥʠʭ ʘʪʤʦʩʬʝʨʥʠʭ ʫʤʦʚʘʭ ʦʪʦʯʫʶʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʰʣʷʭʦʤ ʨʝʻʩʪʨʘʮʽʾ ʯʘʩʪʦʪ ʚʠʤʫʰʝʥʠʭ ʢʦʣʠʚʘʥʴ, ʟʘ ʷʢʠʭ 

ʫʪʚʦʨʶʻʪʴʩʷ ʨʝʟʦʥʘʥʩ, ʧʨʠ ʨʽʟʥʠʭ ʟʥʘʯʝʥʥʷʭ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 50 

ʜʦ 200 Áʉ. 

ɿʘʜʘʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚʩʝʨʝʜʠʥʽ ʨʝʟʦʥʘʪʦʨʘ ʌɸɼʊ ʚʠʢʦʥʫʚʘʣʠ 

ʝʣʝʢʪʨʦʥʘʛʨʽʚʘʣʴʥʠʤ ʧʨʠʣʘʜʦʤ, ʰʣʷʭʦʤ ʟʤʽʥʠ ʥʘʧʨʫʛʠ ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʨʫʤʫ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. 

ɺʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚʩʝʨʝʜʠʥʽ ʨʝʟʦʥʘʪʦʨʘ ʬʘʟʦʘʢʫʩʪʠʯʥʦʛʦ 

ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʠ ʟʜʽʡʩʥʶʚʘʣʠ ʪʝʨʤʦʤʝʪʨʦʤ ʊʅ 2 (ʟʘʚ. ˉ 530). 

ʇʦʭʠʙʢʫ ʚʠʤʽʨʶʚʘʥʥʷ ʦʮʽʥʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ [100] ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʩʝʨʽʾ ʯʦʪʠʨʴʦʭ 

ʟʘʤʽʨʽʚ ʟʘ ʥʘʩʪʫʧʥʠʤ ʨʽʚʥʷʥʥʷʤ: 
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„ ϽВ ὼ ὼ  ,                                      (3.10) 

ʜʝ  xi ï ʚʠʤʽʨʷʥʝ ʟʥʘʯʝʥʥʷ -̔ʛʦ ʚʠʤʽʨʶʚʘʥʥʷ; 

ὼ ï ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʩʝʨʽʾ ʟʘʤʽʨʽʚ; 

n ï ʢʽʣʴʢʽʩʪʴ ʟʘʤʽʨʽʚ. 

ʅʝʚʠʟʥʘʯʝʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ ʦʮʽʥʶʚʘʣʠ ʟʛʽʜʥʦ ʟ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ɼʉʊʋ-

ʅ ʈʄɻ 43:2006 [104], ʘ ʩʘʤʝ, ʨʦʟʨʘʭʫʥʢʘʤʠ ʥʝʚʠʟʥʘʯʝʥʦʩʪʝʡ ʧʦ ʪʠʧʫ ɸ (Ua), 

ʪʠʧʫ ɺ (Ub), ʘ ʪʘʢʦʞ ʩʫʤʘʨʥʦʾ (Uc) ʪʘ ʨʦʟʰʠʨʝʥʦʾ (Up) ʥʝʚʠʟʥʘʯʝʥʦʩʪʝʡ. 

Ὗ  „,                                                               (3.11) 

Ὗ  
Ѝ

,                                                                (3.12) 

ʜʝ bi - ʩʠʤʝʪʨʠʯʥʽ ʤʝʞʽ ʚʽʜʭʠʣʝʥʥʷ ʚʠʤʽʨʶʚʘʥʦʾ ʚʝʣʠʯʠʥʠ ʚʽʜ 

ʨʝʟʫʣʴʪʘʪʫ ʚʠʤʽʨʽʚ. 

Ὗ Ὗ Ὗ ,                                                   (3.13) 

Ὗ ὸϽὟ,                                                         (3.14) 

ʜʝ tp - ʢʚʘʥʪʠʣʴ ʨʦʟʧʦʜʽʣʫ ʉʪʴʶʜʝʥʪʘ ʜʣʷ ʜʦʚʽʨʯʦʾ ʚʽʨʦʛʽʜʥʦʩʪʽ p (p=0,95). 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʢʘʣʽʙʨʫʚʘʣʴʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʨʝʟʦʥʘʥʩʥʦʾ ʯʘʩʪʦʪʠ 

ʚʠʤʫʰʝʥʠʭ ʘʢʫʩʪʠʯʥʠʭ ʢʦʣʠʚʘʥʴ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʩʝʨʝʜʠʥʽ ʨʝʟʦʥʘʪʦʨʘ 

ʬʘʟʦʘʢʫʩʪʠʯʥʦʛʦ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʠ, ʘʙʩʦʣʶʪʥʦʾ ʯʫʪʣʠʚʦʩʪʽ S ʟʘʩʦʙʫ 

ʚʠʤʽʨʶʚʘʥʥʷ, ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ů ʪʘ ʥʝʚʠʟʥʘʯʝʥʦʩʪʝʡ ʧʦ 

ʪʠʧʫ ɸ (Ua), ʪʠʧʫ ɺ (Ub), ʩʫʤʘʨʥʦʾ (Uc) ʪʘ ʨʦʟʰʠʨʝʥʦʾ (Up) ʨʝʟʫʣʴʪʘʪʽʚ 

ʚʠʤʽʨʶʚʘʥʥʷ ʧʨʠʣʘʜʫ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 3.3. ɻʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ 

ʟʘʣʝʞʥʦʩʪʽ ʨʝʟʦʥʘʥʩʥʦʾ ʯʘʩʪʦʪʠ ʚʠʤʫʰʝʥʠʭ ʘʢʫʩʪʠʯʥʠʭ ʢʦʣʠʚʘʥʴ ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʩʝʨʝʜʠʥʽ ʨʝʟʦʥʘʪʦʨʘ ʌɸɼʊ, ʡʦʛʦ ʘʙʩʦʣʶʪʥʦʾ ʯʫʪʣʠʚʦʩʪʽ S, ʪʘ 

ʟʘʣʝʞʥʦʩʪʽ ʟʩʫʚʫ ʬʘʟʠ ʘʢʫʩʪʠʯʥʠʭ ʢʦʣʠʚʘʥʴ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʛʘʟʽʚ ʥʘʚʝʜʝʥʦ 

ʥʘ ʨʠʩ. 3.15, 3.16 ʪʘ 3.17 ʚʽʜʧʦʚʽʜʥʦ. 
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ʈʠʩʫʥʦʢ 3.15 ï ɿʘʣʝʞʥʽʩʪʴ ʨʝʟʦʥʘʥʩʥʦʾ ʯʘʩʪʦʪʠ ʚʠʤʫʰʝʥʠʭ ʘʢʫʩʪʠʯʥʠʭ 

ʢʦʣʠʚʘʥʴ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʩʝʨʝʜʠʥʽ ʨʝʟʦʥʘʪʦʨʘ ʌɸɼʊ 

 

ʈʠʩʫʥʦʢ 3.16 ï ɿʘʣʝʞʥʽʩʪʴ ʘʙʩʦʣʶʪʥʦʾ ʯʫʪʣʠʚʦʩʪʽ ʌɸɼʊ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ, ʱʦ 

ʚʠʤʽʨʶʻʪʴʩʷ 

 

ʈʠʩʫʥʦʢ 3.17 ï ɿʘʣʝʞʥʽʩʪʴ ʟʩʫʚʫ ʬʘʟʠ ʘʢʫʩʪʠʯʥʠʭ ʢʦʣʠʚʘʥʴ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʛʘʟʽʚ 
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ʊʘʙʣʠʮʷ 3.3 - ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʢʘʣʽʙʨʫʚʘʣʴʥʦʾ ʟʘʣʝʞʥʦʩʪʽ 

ʨʝʟʦʥʘʥʩʥʦʾ ʯʘʩʪʦʪʠ ʚʠʤʫʰʝʥʠʭ ʘʢʫʩʪʠʯʥʠʭ ʢʦʣʠʚʘʥʴ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʚ 

ʩʝʨʝʜʠʥʽ ʨʝʟʦʥʘʪʦʨʘ ʌɸɼʊ, ʘʙʩʦʣʶʪʥʦʾ ʯʫʪʣʠʚʦʩʪʽ ʟʘʩʦʙʫ ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ 

ʚʠʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʥʷ 

(ʧʦʭʠʙʢʠ) ʧʨʠʣʘʜʫ. 

t, Áʉ 

f, ɻʮ 

fʩʨ, ɻʮ 
ůf, 

ɻʮ 

ŭ, 

% 
S 
ůt (Ua), 

Áʉ 
Ub, Áʉ Uc, Áʉ Up, Áʉ ʅʦʤʝʨ ʟʘʤʽʨʫ 

1 2 3 4 

50 2104 2105 2105 2104 2104,5 0,29 0,01 2,3 0,1 0,577 0,6 1,6 

60 2127 2128 2129 2127 2127,8 0,48 0,02 2,3 0,2 0,577 0,6 1,7 

70 2147 2151 2150 2149 2149,3 0,85 0,04 2,2 0,4 0,577 0,7 1,9 

80 2167 2172 2172 2168 2169,8 1,31 0,06 2,1 0,6 0,577 0,9 2,4 

90 2187 2192 2192 2189 2190,0 1,22 0,06 2,0 0,6 0,577 0,8 2,3 

100 2206 2212 2212 2208 2209,5 1,50 0,07 2,0 0,8 0,577 1,0 2,7 

110 2223 2230 2230 2225 2227,0 1,78 0,08 1,8 1,0 0,577 1,2 3,2 

120 2243 2250 2250 2246 2247,3 1,70 0,08 2,0 0,8 0,577 1,0 2,8 

130 2262 2268 2268 2263 2265,3 1,60 0,07 1,8 0,9 0,577 1,1 2,9 

140 2282 2287 2288 2280 2284,3 1,93 0,08 1,9 1,0 0,577 1,2 3,2 

150 2298 2302 2303 2300 2300,8 1,11 0,05 1,7 0,7 0,577 0,9 2,5 

160 2316 2319 2321 2317 2318,3 1,11 0,05 1,8 0,6 0,577 0,9 2,4 

170 2330 2337 2335 2332 2333,5 1,55 0,07 1,5 1,0 0,577 1,2 3,3 

180 2348 2350 2350 2347 2348,8 0,75 0,03 1,5 0,5 0,577 0,8 2,1 

190 2363 2363 2365 2366 2364,3 0,75 0,03 1,6 0,5 0,577 0,8 2,1 

200 2380 2380 2379 2378 2379,3 0,48 0,02 1,5 0,3 0,577 0,7 1,8 
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3.5 ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 3 

 

1. ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʢʦʥʩʪʨʫʢʮʽʡ ʘʢʫʩʪʠʯʥʠʭ ʜʘʪʯʠʢʽʚ ʪʝʤʧʝʨʘʪʫʨʠ 

ʜʦʟʚʦʣʠʚ ʦʙʨʘʪʠ, ʚ ʷʢʦʩʪʽ ʟʘʩʦʙʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʶ ɺɻ, 

ʬʘʟʦʘʢʫʩʪʠʯʥʠʡ ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ (ʌɸɼʊ) ʟ ʧʨʦʪʦʯʥʠʤ ʘʢʫʩʪʠʯʥʠʤ 

ʨʝʟʦʥʘʪʦʨʦʤ ʢʦʣʠʚʘʥʴ (ʇɸʈʂ), ʨʦʟʨʦʙʠʪʠ ʩʭʝʤʫ ʪʘ ʧʨʦʚʝʩʪʠ ʡʦʛʦ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ  ̔ʨʦʟʨʘʭʫʥʦʢ ʪʝʭʥʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. 

2. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʨʘʭʫʥʢʽʚ ʚʠʛʦʪʦʚʣʝʥʦ ʤʘʢʝʪʥʠʡ ʟʨʘʟʦʢ ʌɸɼʊ  ̔

ʧʨʦʚʝʜʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʟʥʘʯʝʥʥʷ ʨʦʙʦʪʦʟʜʘʪʥʦʩʪʽ 

ʜʘʪʯʠʢʘ. 

3. ɿ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʤʝʪʨʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʘʟʦʘʢʫʩʪʠʯʥʦʛʦ 

ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʠʟʝʣʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʌɸɼʊ ʙʫʣʦ ʧʦʚʝʜʝʥʦ ʢʘʣʽʙʨʫʚʘʥʥʷ ʜʘʪʯʠʢʘ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʧʝʮʽʘʣʴʥʦ ʩʪʚʦʨʝʥʦʾ ʜʣʷ ʮʴʦʛʦ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʫʩʪʘʥʦʚʢʠ, ʪʘ ʚʠʟʥʘʯʝʥʦ 

ʧʦʭʠʙʢʫ ʚʠʤʽʨʶʚʘʥʥʷ. ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʘʣʽʙʨʫʚʘʥʥʷ ʪʘ ʨʦʟʨʘʭʫʥʢʽʚ 

ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʘʙʩʦʣʶʪʥʝ ʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ 

ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʟʘʤʽʨʽʚ ůt ʥʝ ʧʝʨʝʚʠʱʫʻ 1 Áʉ, ʘ ʨʦʟʰʠʨʝʥʘ 

ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ Up ʥʝ ʧʝʨʝʚʠʱʫʻ 3,3 Áʉ. 

4. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʦʛʦ ʢʘʣʽʙʨʫʚʘʥʥʷ ʧʦʙʫʜʦʚʘʥʦ ʟʘʣʝʞʥʦʩʪʽ 

ʯʘʩʪʦʪʠ ʚʠʤʫʰʝʥʠʭ ʘʢʫʩʪʠʯʥʠʭ ʢʦʣʠʚʘʥʴ ʪʘ ʯʫʪʣʠʚʦʩʪʽ ʌɸɼʊ ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʠ ʛʘʟʽʚ ʚ ʩʝʨʝʜʠʥʽ ʨʝʟʦʥʘʪʦʨʘ. 
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ʈʆɿɼɯʃ 4 

ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅɽ ɼʆʉʃɯɼɾɽʅʅʗ ɺʇʃʀɺʋ ɺɯɼʄʆɺ ɼʀɿɽʃʗ ʅɸ 

ʁʆɻʆ ɽʅɽʈɻɽʊʀʏʅɯ, ɽʂʆʃʆɻɯʏʅɯ ɯ ɽʂʆʅʆʄɯʏʅɯ ʇʆʂɸɿʅʀʂʀ ʊɸ 

ʊɽʄʇɽʈɸʊʋʈʋ ɺɯɼʇʈɸʎʔʆɺɸʅʀʍ ɻɸɿɯɺ 

 

4.1 ʄʝʪʘ ʽ ʟʘʜʘʯʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

 

ɺʠʚʯʝʥʥʷ ʧʠʪʘʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʪʝʤʧʝʨʘʪʫʨʘ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʻ 

ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʯʫʪʣʠʚʠʭ, ʩʪʘʙʽʣʴʥʠʭ ʽ ʽʥʬʦʨʤʘʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, 

ʚʠʤʽʨʶʚʘʥʥʷ ʷʢʦʛʦ ʥʝ ʚʠʤʘʛʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʢʣʘʜʥʠʭ ʩʧʝʮʽʘʣʴʥʠʭ 

ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʩʪʝʥʜʽʚ. ʈʝʻʩʪʨʫʶʯʠ ʪʝʤʧʝʨʘʪʫʨʫ ɺɻ ʢʦʞʥʦʛʦ ʮʠʣʽʥʜʨʘ 

ʦʢʨʝʤʦ, ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʚʽʜʤʦʚʠ ʩʠʩʪʝʤʠ ʧʘʣʠʚʦʧʦʜʘʯʽ, ʤʝʭʘʥʽʟʤʫ 

ʛʘʟʦʨʦʟʧʦʜʽʣʫ ʪʘ ʮʠʣʽʥʜʨʦ-ʧʦʨʰʥʝʚʦʾ ʛʨʫʧʠ, ʘ ʪʘʢʦʞ ʧʦʙʽʯʥʦ ʩʫʜʠʪʠ ʧʨʦ 

ʧʦʪʫʞʥʽʩʪʴ, ʱʦ ʚʽʜʜʘʻʪʴʩʷ ʢʦʞʥʠʤ ʮʠʣʽʥʜʨʦʤ. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʝ 

ʚʽʜʧʦʚʽʜʘʻ ʮʽʣʷʤ ʨʝʻʩʪʨʘʮʽʾ ʰʚʠʜʢʦʟʤʽʥʶʻʤʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ ɼɺɿ ʧʦ 

ʰʚʠʜʢʦʜʽʾ, ʪʦʯʥʦʩʪʽ ʪʘ ʩʢʣʘʜʥʦʩʪʽ ʨʝʻʩʪʨʘʮʽʾ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʽʤʧʫʣʴʩʫ ï 

ʬʘʟʦʘʢʫʩʪʠʯʥʠʡ ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ ʟ ʧʨʦʪʦʯʥʠʤ ʘʢʫʩʪʠʯʥʠʤ ʨʝʟʦʥʘʪʦʨʦʤ 

ʢʦʣʠʚʘʥʴ. 

ʋ ʧʨʦʮʝʩʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʝʨʝʚʽʨʝʥʽ 

ʧʨʠʡʥʷʪʽ ʪʝʦʨʝʪʠʯʥʽ ʧʝʨʝʜʫʤʦʚʠ, ʚʠʟʥʘʯʝʥʦ ʜʽʘʛʥʦʩʪʠʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʬʘʟʦ-

ʘʢʫʩʪʠʯʥʦʛʦ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʨʝʞʠʤʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ɼɺɿ, ʘ ʪʘʢʦʞ 

ʦʮʽʥʝʥʦ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʤʝʪʦʜ ʢʦʥʪʨʦʣʶʚʘʥʥʷ ʨʦʙʦʪʦʟʜʘʪʥʦʩʪʽ ʪʘ ʧʦʰʫʢʫ 

ʚʽʜʤʦʚ ʜʠʟʝʣʽʚ. 

ʆʪ ʞʝ, ʤʝʪʦʶ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʻ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ 

ʨʽʟʥʠʭ ʚʽʜʤʦʚ ʪʘ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʜʠʟʝʣʷ ʥʘ ʡʦʛʦ ʝʥʝʨʛʝʪʠʯʥʽ,  ʝʢʦʣʦʛʽʯʥʽ, 

ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʽ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ, ʦʪʨʠʤʘʥʥʷ 

ʜʘʥʠʭ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʧʦʩʦʙʫ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

ʜʠʟʝʣʽʚ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʶ ɺɻ ʪʘ ʨʦʟʨʦʙʢʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʘ ʪʘʢʦʞ 

ʧʝʨʝʚʽʨʢʘ ʨʦʙʦʪʦʟʜʘʪʥʦʩʪʽ ʫʜʦʩʢʦʥʘʣʝʥʦʛʦ ʩʧʦʩʦʙʫ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

ʜʠʟʝʣʷ ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. 
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ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʝʦʙʭʽʜʥʦ 

ʚʠʨʽʰʠʪʠ ʥʘʩʪʫʧʥʽ ʟʘʜʘʯʽ: 

1. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʠʟʥʘʯʠʪʠ ʚʧʣʠʚ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʜʠʟʝʣʷ ʥʘ 

ʡʦʛʦ ʝʥʝʨʛʝʪʠʯʥʽ, ʝʢʦʣʦʛʽʯʥʽ, ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʪʘ ʪʝʤʧʝʨʘʪʫʨʫ 

ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʧʨʠ ʨʽʟʥʠʭ ʚʽʜʤʦʚʘʭ ʪʘ ʥʝʩʧʨʘʚʥʦʩʪʷʭ ʩʠʩʪʝʤ ʪʘ ʚʫʟʣʽʚ, 

ʚ ʨʽʟʥʠʭ ʰʚʠʜʢʽʩʥʠʭ ʪʘ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʨʝʞʠʤʘʭ ʨʦʙʦʪʠ.  

2. ɺʠʟʥʘʯʠʪʠ ʚʧʣʠʚ ʩʪʫʧʝʥʷ ʟʤʽʥʠ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ ʩʠʩʪʝʤ ʽ ʚʫʟʣʽʚ 

ʜʠʟʝʣʷ ʥʘ ʟʘʟʥʘʯʝʥʽ ʚʠʱʝ ʧʦʢʘʟʥʠʢʠ ʜʚʠʛʫʥʘ ʪʘ ʚʩʪʘʥʦʚʠʪʠ ʤʝʞʽ ʮʠʭ ʟʤʽʥ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʦʛʦ ʩʪʘʥʫ ʜʠʟʝʣʷ. 

3. ʇʨʦʚʝʜʝʥʥʷ, ʟ ʤʝʪʦʶ ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʠʢʠ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʨʝʩ-

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʘ ʘʣʛʦʨʠʪʤʫ ʧʦʩʪʘʥʦʚʢʠ ʜʽʘʛʥʦʟʫ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʢʝʪʥʦʛʦ ʟʨʘʟʢʘ ʬʘʟʦʘʢʫʩʪʠʯʥʦʛʦ ʜʘʪʯʠʢʘ 

ʤʠʪʪʻʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ. 

 

4.2 ʇʨʦʛʨʘʤʘ ʪʘ ʤʝʪʦʜʠʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

 
ɺ̔ ʜʧʦʚʽʜʥʦ ʜʦ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʽ ʟʘʜʘʯ ʪʘ ʟʛʽʜʥʦ ʟ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ 

ʧʨʦʚʝʜʝʥʥʷ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ [105], ʧʨʦʛʨʘʤʦʶ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʚʠʢʦʥʘʥʥʷ ʥʘʩʪʫʧʥʠʭ ʝʪʘʧʽʚ: 

1. ɿʙʠʨʘʥʥʷ ʪʘ ʘʥʘʣʽʟʫʚʘʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʜʘʥʠʭ ʱʦʜʦ ʥʘʜʽʡʥʦʩʪʽ 

ʨʽʟʥʠʭ ʚʫʟʣʽʚ ʽ ʩʠʩʪʝʤ ʜʚʠʛʫʥʘ. ɺʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʥʠʭ ʚʽʜʤʦʚ ʜʠʟʝʣʽʚ. 

2. ɺʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʭʥʽʯʥʦ ʩʧʨʘʚʥʦʛʦ ʜʚʠʛʫʥʘ ʪʘ 

ʚʽʜʧʦʚʽʜʥʠʭ ʥʠʤ ʟʥʘʯʝʥʴ ʚʠʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʡʦʛʦ 

ʨʦʙʦʪʫ ʘʙʦ ʨʦʙʦʪʫ ʡʦʛʦ ʩʠʩʪʝʤ ʪʘ ʚʫʟʣʽʚ. 

3. ʄʦʜʝʣʶʚʘʥʥʷ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʝʩʧʨʘʚʥʦʩʪʝʡ 

ʩʠʩʪʝʤ ʪʘ ʚʫʟʣʽʚ ʜʠʟʝʣʷ. ʐʪʫʯʥʦ ʩʪʚʦʨʶʶʯʠ ʥʝʩʧʨʘʚʥʦʩʪʽ ʫ ʥʘʡʙʽʣʴʰ 

ʚʘʞʣʠʚʠʭ ʚʫʟʣʘʭ ʪʘ ʤʝʭʘʥʽʟʤʘʭ, ʚʠʚʯʘʻʪʴʩʷ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ 

ʜʚʠʛʫʥʘ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ, ʚʽʜ ʡʦʛʦ ʪʝʭʥʽʯʥʦʛʦ 

ʩʪʘʥʫ, ʪʘ ʦʮʽʥʶʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʚʠʷʚʠʪʠ ʮʽ ʥʝʩʧʨʘʚʥʦʩʪʽ ʫ ʦʢʨʝʤʦ ʚʟʷʪʦʤʫ 

ʮʠʣʽʥʜʨʽ. 
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4.  ɺʠʟʥʘʯʝʥʥʷ ʧʽʜ ʯʘʩ ʩʪʝʥʜʦʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʝʥʝʨʛʝʪʠʯʥʠʭ, 

ʝʢʦʣʦʛʽʯʥʠʭ, ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ 

ʜʠʟʝʣʷ ʧʨʠ ʨʽʟʥʠʭ ʡʦʛʦ ʥʝʩʧʨʘʚʥʦʩʪʷʭ. ʐʣʷʭʦʤ ʟʤʽʥʠ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ 

ʜʚʠʛʫʥʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʝʞʠʤ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʢʦʥʪʨʦʣʶʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ 

ʩʪʘʥʫ ʜʚʠʛʫʥʘ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʶ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ, ʷʢʠʡ ʥʘʡʙʽʣʴʰʝ 

ʚʽʜʧʦʚʽʜʘʻ ʫʤʦʚʘʤ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

5. ɺʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ 

ʜʦʚʞʠʥʠ ʚʠʧʫʩʢʥʦʾ ʩʠʩʪʝʤʠ ʜʚʠʛʫʥʘ ʥʘ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ɼɺɿ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʘʟʦʘʢʫʩʪʠʯʥʦʛʦ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʠ. 

6. ɺʠʟʥʘʯʝʥʥʷ, ʰʣʷʭʦʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʽʟʫ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, 

ʨʝʞʠʤʽʚ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʠʟʝʣʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʘʟʦʘʢʫʩʪʠʯʥʦʛʦ 

ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʠ. 

7. ʇʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʂʊɿ ʟ ʜʠʟʝʣʝʤ ʚ ʫʤʦʚʘʭ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤ, ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʨʦʙʦʪʦʟʜʘʪʥʦʩʪʽ 

ʦʙʨʘʥʦʛʦ ʤʝʪʦʜʫ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʠʟʝʣʷ ʪʘ ʧʨʠʜʘʪʥʦʩʪʽ ʜʣʷ 

ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʄʝʪʦʜʠʢʘ ʩʪʝʥʜʦʚʦʛʦ ʚʠʧʨʦʙʦʚʫʚʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ: 

- ʚʠʟʥʘʯʝʥʥʷ ʨʝʞʠʤʽʚ ʚʠʧʨʦʙʦʚʫʚʘʥʥʷ ʜʚʠʛʫʥʘ ʟʘ ʭʘʨʘʢʪʝʨʦʤ ʚʧʣʠʚʫ 

ʚʽʜʤʦʚ ʜʚʠʛʫʥʘ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ ɺɻ; 

- ʩʪʚʦʨʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʧʣʠʚʫ ʟʤʽʥʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʜʚʠʛʫʥʘ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ ɺɻ; 

- ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʜʚʠʛʫʥʘ, ʪʘ ʫ ʨʘʟʽ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʚʽʜʥʦʚʣʝʥʥʷ ʡʦʛʦ ʜʦ ʨʽʚʥʷ ʟʘʜʦʚʽʣʴʥʦʛʦ; 

- ʚʠʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ ʥʘ ʚʠʭʦʜʽ ʟ ʫʩʽʭ ʮʠʣʽʥʜʨʽʚ ʪʝʭʥʽʯʥʦ 

ʩʧʨʘʚʥʦʛʦ ʜʚʠʛʫʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʠʭ ʪʝʨʤʦʧʘʨ ʥʘ 

ʚʩʽʭ ʨʝʞʠʤʘʭ ʚʠʧʨʦʙʫʚʘʥʥʷ ɼɺɿ; 

- ʧʦʯʝʨʛʦʚʘ ʽʤʽʪʘʮʽʷ ʭʘʨʘʢʪʝʨʥʠʭ ʚʽʜʤʦʚ ʚʫʟʣʽʚ ʪʘ ʩʠʩʪʝʤ ʜʚʠʛʫʥʘ ʚ 

ʦʜʥʦʤʫ ʟ ʮʠʣʽʥʜʨʽʚ ʜʚʠʛʫʥʘ; 

- ʚʠʧʨʦʙʦʚʫʚʘʥʥʷ ʜʚʠʛʫʥʘ ʥʘ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦʤʫ ʩʪʝʥʜʽ; 

- ʤʘʪʝʤʘʪʠʯʥʝ ʪʘ ʛʨʘʬʽʯʥʝ ʦʙʨʦʙʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʧʨʦʙʫʚʘʥʥʷ. 
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4.3 ʇʣʘʥʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʚʠʟʥʘʯʝʥʥʷ ʨʝʞʠʤʽʚ ʪʘ ʧʘʨʘʤʝʪʨʽʚ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʤʦʜʝʣʶʚʘʥʥʷ ʚʽʜʤʦʚ ʩʠʩʪʝʤ ʪʘ ʤʝʭʘʥʽʟʤʽʚ ɼɺɿ, ʧʽʜʙʽʨ 

ʦʙʣʘʜʥʘʥʥʷ, ɺʆ ʪʘ ɿɺʊ 

 

ʇʣʘʥʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʚʠʟʥʘʯʝʥʥʷ ʨʝʞʠʤʽʚ ʚʠʧʨʦʙʫʚʘʥʥʷ ʚʠʢʦʥʘʣʠ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ʂʊɿ 

ʪʘ ʾʭ ɼɺɿ [37, 38, 106 - 108], ʘ ʪʘʢʦʞ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʥʦʨʤʘʪʠʚʥʠʭ 

ʜʦʢʫʤʝʥʪʽʚ ʥʘ ʤʝʪʦʜʠ ʚʠʧʨʦʙʫʚʘʥʴ [33, 34, 36, 109 - 111]. 

 ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʦʜʠʢʠ ʩʪʝʥʜʦʚʦʛʦ ʚʠʧʨʦʙʦʚʫʚʘʥʥʷ ʚʩʪʘʥʦʚʠʣʠ 

ʥʘʩʪʫʧʥʽ ʨʝʞʠʤʠ ʚʠʧʨʦʙʦʚʫʚʘʥʥʷ ʜʚʠʛʫʥʘ: 

- ʟʦʚʥʽʰʥʷ ʰʚʠʜʢʽʩʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ 

ʜʚʠʛʫʥʘ ʟʛʽʜʥʦ ʟ ɻʆʉʊ 14846-81; 

- ʨʝʞʠʤʠ ʪʨʠʥʘʜʮʷʪʠ ʩʪʫʧʝʥʝʚʦʛʦ ʮʠʢʣʫ ʟʛʽʜʥʦ ʟ ʇʨʘʚʠʣʘʤʠ ʆʆʅ ˉ49-02; 

- ʨʝʞʠʤ ʚʽʣʴʥʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ ʟʘ ɼʉʊʋ 4276:2005. 

ʇʦʢʘʟʥʠʢʠ, ʱʦ ʚʠʟʥʘʯʘʣʠʩʷ: 

- ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ - ʄʢ, ʅĿʤ; 

- ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʘ ʜʚʠʛʫʥʘ - n, ʭʚ-1; 

- ʢʦʥʮʝʥʪʨʘʮʽʷ ʤʦʥʦʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ʫ ɺɻ ʟʘ ʦʙôʻʤʦʤ (ʤʝʪʦʜʦʤ 

ʽʥʬʨʘʯʝʨʚʦʥʦʾ ʩʧʝʢʪʨʦʩʢʦʧʽʾ) - CO, ʤʣʥ-1; 

- ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʫʤʘʨʥʠʭ (ʟʘʛʘʣʴʥʠʭ) ʚʫʛʣʝʚʦʜʥʽʚ ʫ ɺɻ ʟʘ ʦʙôʻʤʦʤ 

(ʧʣʘʟʤʝʥʦ-ʽʦʥʽʟʘʮʽʡʥʠʤ ʤʝʪʦʜʦʤ) - HC, ʤʣʥ-1; 

- ʢʦʥʮʝʥʪʨʘʮʽʷ ʦʢʩʠʜʽʚ ʘʟʦʪʫ ʫ ɺɻ ʟʘ ʦʙôʻʤʦʤ (ʭʝʤʽʣʶʤʽʥʝʩʮʝʥʪʥʠʤ 

ʤʝʪʦʜʦʤ) - Nʆx, ʤʣʥ
-1; 

- ʤʘʩʘ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ ï ʈʊ, ʤʛ; 

- ʤʘʩʦʚʘ ʛʦʜʠʥʥʘ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ - Gʧʘʣ, ʢʛ/ʛʦʜ; 

- ʤʘʩʦʚʘ ʛʦʜʠʥʥʘ ʚʠʪʨʘʪʘ ʧʦʚʽʪʨʷ - Gʧʦʚ, ʢʛ/ʛʦʜ; 

- ʪʝʤʧʝʨʘʪʫʨʘ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ïʊɺɻ, Áʉ; 

- ʜʠʤʥʽʩʪʴ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ïN, % (ʂ, ʤ-1).  

ʇʦʨʽʚʥʷʣʴʥʝ ʚʠʧʨʦʙʫʚʘʥʥʷ ʜʚʠʛʫʥʘ ʥʘ ʜʠʥʘʤʦʤʝʪʨʠʯʥʦʤʫ ʩʪʝʥʜʽ 

ʟʜʽʡʩʥʶʚʘʣʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʮʠʢʣʫ ʇʨʘʚʠʣʘʤʠ ʆʆʅ ̄49-02, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ 
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ʽʟ 13 ʦʧʝʨʘʮʽʡ ʟʘʟʥʘʯʝʥʠʭ ʫ ʪʘʙʣʠʮʽ 4.1 ʪʘ ʩʭʝʤʘʪʠʯʥʦ ʥʘʚʝʜʝʥʠʭ ʫ ʨʠʩ. 4.1. 

ʊʘʙʣʠʮʷ 4.1 ï ʈʝʞʠʤʠ ʚʠʧʨʦʙʫʚʘʣʴʥʦʛʦ ʮʠʢʣʫ ʇʨʘʚʠʣ ʆʆʅ ̄49-02 

ʅʦʤʝʨ ʦʧʝʨʘʮʽʾ 
ʐʚʠʜʢʽʩʥʠʡ ʨʝʞʠʤ  

ʚʠʧʨʦʙʫʚʘʥʴ ʜʚʠʛʫʥʘ 
ʇʨʦʮʝʥʪ ʥʘʚʘʥʪʘʞʝʥʥʷ 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

ʍʦʣʦʩʪʠʡ ʭʽʜ 

ʇʨʦʤʽʞʥʠʡ ʨʝʞʠʤ 

ʇʨʦʤʽʞʥʠʡ ʨʝʞʠʤ 

ʇʨʦʤʽʞʥʠʡ ʨʝʞʠʤ 

ʇʨʦʤʽʞʥʠʡ ʨʝʞʠʤ 

ʇʨʦʤʽʞʥʠʡ ʨʝʞʠʤ 

ʍʦʣʦʩʪʠʡ ʭʽʜ 

ʅʦʤʽʥʘʣʴʥʠʡ ʨʝʞʠʤ 

ʅʦʤʽʥʘʣʴʥʠʡ ʨʝʞʠʤ 

ʅʦʤʽʥʘʣʴʥʠʡ ʨʝʞʠʤ 

ʅʦʤʽʥʘʣʴʥʠʡ ʨʝʞʠʤ 

ʅʦʤʽʥʘʣʴʥʠʡ ʨʝʞʠʤ 

ʍʦʣʦʩʪʠʡ ʭʽʜ 

- 

10 

25 

50 

75 

100 

- 

100 

75 

50 

25 

10 

- 

 

 

ʈʠʩʫʥʦʢ 4.1 ï ʈʝʞʠʤʠ ʚʠʧʨʦʙʫʚʘʣʴʥʦʛʦ ʮʠʢʣʫ ʇʨʘʚʠʣ ʆʆʅ ˉ49-02 
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ɿʛʽʜʥʦ ʟ ʧʨʦʚʝʜʝʥʠʤ ʘʥʘʣʽʟʦʤ ʡʤʦʚʽʨʥʦʩʪʝʡ ʚʽʜʤʦʚ ʩʠʩʪʝʤ ʪʘ 

ʤʝʭʘʥʽʟʤʽʚ ʜʠʟʝʣʷ, ʘ ʪʘʢʦʞ ʾʭʥʴʦʛʦ ʚʧʣʠʚʫ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ 

ʛʘʟʽʚ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʝ ʟʘ ʚʩʝ ʚʧʣʠʚʘʻ ʥʘ ʨʦʙʦʪʦʟʜʘʪʥʽʩʪʴ ʜʠʟʝʣʷ 

ʩʧʨʘʚʥʽʩʪʴ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ ʧʘʣʠʚʦʤ. ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ, ʽʤʽʪʫʚʘʥʥʷ ʚʽʜʤʦʚ 

(ʟʤʽʥʘ ʧʘʨʘʤʝʪʨʽʚ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ) ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʚ ʧʨʦʮʝʩʽ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʾʭ ʚʧʣʠʚʫ ʥʘ ʧʦʢʘʟʥʠʢʠ ʜʠʟʝʣʷ (ʚʠʭʽʜʥʽ ʧʦʢʘʟʥʠʢʠ) ʚʠʢʦʥʫʚʘʣʠ 

ʩʘʤʝ ʟʘ ʝʣʝʤʝʥʪʘʤʠ ʪʘ ʤʝʭʘʥʽʟʤʘʤʠ ʮʽʻʾ ʩʠʩʪʝʤʠ (ʪʘʙʣ. 4.2). 

 ɯʤʽʪʫʚʘʥʥʷ ʟʜʽʡʩʥʶʚʘʣʠ ʰʣʷʭʦʤ ʟʤʽʥʠ (ʨʝʛʫʣʶʚʘʥʥʷ): 

- ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ qʚʧʨ; 

- ʧʦʜʘʯʽ ʧʘʣʠʚʘ ʇʅɺʊ Qʧʘʣ; 

- ʪʠʩʢʫ ʧʦʯʘʪʢʫ ʚʧʦʨʩʢʫʚʘʥʥʷ ʬʦʨʩʫʥʢʦʶ ʈʚʧʨ. 

ʊʘʙʣʠʮʷ 4.2 ï ɿʚô̫ ʟʦʢ ʧʘʨʘʤʝʪʨʽʚ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ, ʧʨʦʮʝʩʫ ʚʠʧʨʦʙʫʚʘʥʥʷ ʪʘ 

ʚʠʭʽʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʠʟʝʣʷ ʱʦ ʚʠʟʥʘʯʘʣʠʩʷ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ 

ʇʘʨʘʤʝʪʨʠ  

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ 
ʇʨʦʮʝʩ ʚʠʧʨʦʙʫʚʘʥʥʷ ɺʠʭʽʜʥʽ ʧʦʢʘʟʥʠʢʠ 

qʚʧʨ 

ʈʚʧʨ  

Qʧʘʣ 

 

ʉʪʘʮʽʦʥʘʨʥʠʡ  

13-ʪʠ ʨʝʞʠʤʥʠʡ 

ʚʠʧʨʦʙʫʚʘʣʴʥʠʡ ʮʠʢʣ 

ʇʨʘʚʠʣ ʆʆʅ ˉ49  

Ne 

ʄʢ 

Gʧʘʣ 

ge 

CO 

HC 

Nʆx 

ʈʊ 

N (ʂ) 

tʚʛ 

ɺʽʜʤʦʚʠ ʪʘ ʥʝʩʧʨʘʚʥʦʩʪʽ ʩʠʩʪʝʤ ʪʘ ʚʫʟʣʽʚ ʜʠʟʝʣʷ ʙʫʣʦ ʩʪʚʦʨʝʥʦ 

ʰʪʫʯʥʦ, ʰʣʷʭʦʤ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʚ ʾʭ ʨʝʛʫʣʶʚʘʥʥʷ ʘʙʦ ʟʘʤʽʥʦʶ ʥʘ ʥʝʩʧʨʘʚʥʽ. 

ɽʥʝʨʛʝʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʚʠʟʥʘʯʘʣʠʩʷ ʝʬʝʢʪʠʚʥʦʶ ʧʦʪʫʞʥʽʩʪʶ Ne ʪʘ 

ʝʬʝʢʪʠʚʥʠʤ ʢʨʫʪʥʠʤ ʤʦʤʝʥʪʦʤ ʄʢ; ʝʢʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ - ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʫ 
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ɺɻ ʪʘ ʧʠʪʦʤʠʤʠ ʚʠʢʠʜʘʤʠ ʤʦʥʦʦʢʩʠʜʫ ʚʫʛʣʝʮʶ CO, ʚʫʛʣʝʚʦʜʥʽʚ HC, ʦʢʩʠʜʽʚ 

ʘʟʦʪʫ Nʆx, ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ ʈʊ, ʘ ʪʘʢʦʞ ʜʠʤʥʽʩʪʶ ɺɻ N; ʝʢʦʥʦʤʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʜʚʠʛʫʥʘ ʚʠʟʥʘʯʘʣʠʩʷ ʛʦʜʠʥʥʦʶ Gʧʘʣ ʪʘ ʧʠʪʦʤʦʶ ge ʚʠʪʨʘʪʘʤʠ 

ʧʘʣʠʚʘ. 

 

4.4 ʈʦʟʨʦʙʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʫʩʪʘʥʦʚʢʠ 

4.4.1 ʆʙôʻʢʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

 

ʆʙôʻʢʪʦʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʩʪʝʥʜʦʚʠʭ ʤʦʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʚ 

ʩʝʨʽʡʥʠʡ ʯʦʪʠʨʠʮʠʣʽʥʜʨʦʚʠʡ ʯʦʪʠʨʠʪʘʢʪʥʠʡ ʘʪʤʦʩʬʝʨʥʠʡ ʜʠʟʝʣʴ ʟ ʨʽʜʠʥʥʠʤ 

ʦʭʦʣʦʜʞʝʥʥʷʤ ʤʦʜʝʣʽ ʆʄ 615 ʚʠʨʦʙʥʠʮʪʚʘ ʬʽʨʤʠ Mercedes-Benz, 

ʟʦʙʨʘʞʝʥʠʡ ʥʘ ʨʠʩ. 4.2. ʂʦʨʦʪʢʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʚʠʛʫʥʘ ʪʘ ʡʦʛʦ 

ʽʜʝʥʪʠʬʽʢʘʮʽʡʥʽ ʦʟʥʘʢʠ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 4.3. 

 

ʈʠʩʫʥʦʢ 4.2 ï ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʜʚʠʛʫʥʘ Mercedes-Benz ʤʦʜʝʣʽ ʆʄ 615, 

ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʥʘ ʤʦʪʦʨʥʦʤʫ ʩʪʝʥʜʽ 
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ʊʘʙʣʠʮʷ 4.3 - ɯʜʝʥʪʠʬʽʢʘʮʽʡʥʽ ʦʟʥʘʢʠ ʪʘ ʢʦʨʦʪʢʘ ʪʝʭʥʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʜʚʠʛʫʥʘ Mercedes-Benz ʆʄ 615 (ʟʘ ʜʘʥʠʤʠ ʚʠʨʦʙʥʠʢʘ) 
 

 ̄

ʧ/ʧ 
ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ɿʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 

1. ʊʠʧ ʜʠʟʝʣʴʥʠʡ 

2. ʏʠʩʣʦ ʪʘʢʪʽʚ 4 

3. ʏʠʩʣʦ ʮʠʣʽʥʜʨʽʚ 4 

4. ʇʦʨʷʜʦʢ ʨʦʙʦʪʠ ʮʠʣʽʥʜʨʽʚ ʜʚʠʛʫʥʘ 1-3-4-2 

5. ʈʦʟʪʘʰʫʚʘʥʥʷ ʮʠʣʽʥʜʨʽʚ ʨʷʜʥʝ, ʚʝʨʪʠʢʘʣʴʥʝ 

6. ʈʦʙʦʯʠʡ ʦʙ'ʻʤ, ʣ 1,988 

7. ɼʽʘʤʝʪʨ ʮʠʣʽʥʜʨʘ iʭʽʜ ʧʦʨʰʥʷ, ʤʤ 87/83,6 

8. ʉʪʫʧʽʥʴ ʩʪʠʩʢʫ 21 

9. ʅʦʤʽʥʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ, ʢɺʪ 30,0 ʧʨʠ 3000 ʭʚ-1 

10. ʄʘʢʩʠʤʘʣʴʥʠʡ ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ, ʅʤ 113,0 ʧʨʠ 1400 ʭʚ-1 

11. 
ʄʽʥʽʤʘʣʴʥʘ ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʭʦʣʦʩʪʦʛʦ 

ʭʦʜʫ, ʭʚ-1 
750 

12. ʊʠʧ ʧʘʣʠʚʘ ɼʠʟʝʣʴʥʝ 

13. ʊʠʧ ʩʠʩʪʝʤʠ ʦʭʦʣʦʜʞʝʥʥʷ ʈʽʜʠʥʥʘ 

14. ʉʠʩʪʝʤʘ ʤʘʱʝʥʥʷ 
ʂʦʤʙʽʥʦʚʘʥʘ: ʧʽʜ ʪʠʩʢʦʤ i 

ʨʦʟʙʨʠʟʢʫʚʘʥʥʷʤ 

15. ʇʘʣʠʚʥʠʡ ʥʘʩʦʩ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ PES4M 50C320 RS14 

16. ʌʦʨʩʫʥʢʠ KSA30SD2/4 

 

ɿ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ ʜʚʠʛʫʥ, ʥʘ ʷʢʦʤʫ ʧʨʦʚʦʜʠʣʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʥʝ ʥʦʚʠʡ, 

ʪʦ ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʚʠʧʨʦʙʫʚʘʥʴ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʝʨʝʚʽʨʢʫ ʡʦʛʦ ʪʝʭʥʽʯʥʦʛʦ 

ʩʪʘʥʫ, ʘ ʪʘʢʦʞ, ʨʝʛʫʣʶʚʘʥʥʷ ʩʠʩʪʝʤ ʪʘ ʤʝʭʘʥʽʟʤʽʚ.  
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ʇʝʨʝʚʽʨʢʫ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ ʟʜʽʡʩʥʶʚʘʣʠ ʜʣʷ ʥʘʩʪʫʧʥʠʭ ʩʠʩʪʝʤ ʪʘ 

ʤʝʭʘʥʽʟʤʽʚ ʜʚʠʛʫʥʘ: 

- ʮʠʣʽʥʜʨʦ-ʧʦʨʰʥʝʚʦʾ ʛʨʫʧʠ; 

- ʧʘʣʠʚʥʦʛʦ ʥʘʩʦʩʘ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ (ʇʅɺʊ); 

- ʧʘʣʠʚʥʠʭ ʬʦʨʩʫʥʦʢ; 

- ʛʘʟʦʨʦʟʧʦʜʽʣʴʥʦʛʦ ʤʝʭʘʥʽʟʤʫ (ɻʈʄ). 

ʇʽʜ ʯʘʩ ʧʝʨʝʚʽʨʢʠ ʚʠʟʥʘʯʘʣʠ: 

- ʢʦʤʧʨʝʩʽ ʁʧʦ ʮʠʣʽʥʜʨʘʤ ʜʚʠʛʫʥʘ; 

- ʫʤʦʚʥʫ ʧʦʪʫʞʥʽʩʪʴ ʤʝʭʘʥʽʯʥʠʭ ʚʪʨʘʪ ʪʘ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʨʦʙʦʪʠ 

ʮʠʣʽʥʜʨʽʚ ʜʚʠʛʫʥʘ ʟʛʽʜʥʦ ʟ ɻʆʉʊ 14846-81; 

- ʮʠʢʣʦʚʫ ʧʦʜʘʯʫ ʪʘ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʮʠʢʣʦʚʦʾ ʧʦʜʘʯʽ ʟʘ ʩʝʢʮʽʷʤʠ 

ʇʅɺʊ ʟʛʽʜʥʦ ʟ ɼʉʊʋ ɻʆʉʊ 10578:2003; 

- ʪʠʩʢ ʧʦʯʘʪʢʫ ʚʧʦʨʩʢʫʚʘʥʥʷ ʬʦʨʩʫʥʢʘʤʠ ʟʛʽʜʥʦ ʟ ɻʆʉʊ 10579-88; 

- ʢʫʪ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ; 

- ʪʝʧʣʦʚʽ ʟʘʟʦʨʠ ʢʣʘʧʘʥʽʚ ʩʠʩʪʝʤʠ ɻʈʄ. 

ʂʦʤʧʨʝʩʽ ʁʫ ʮʠʣʽʥʜʨʘʭ ʜʚʠʛʫʥʘ ʚʠʟʥʘʯʘʣʠ ʥʘ ʧʨʦʛʨʽʪʦʤʫ ʜʦ ʨʦʙʦʯʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʜʚʠʛʫʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʠʟʝʣʴʥʦʛʦ ʢʦʤʧʨʝʩʦʤʝʪʨʘ Andrmax 

ʤʦʜʝʣʽ YF-8102 ʟʘ ʤʝʪʦʜʠʢʦʶ ʟʘʟʥʘʯʝʥʦʶ ʫ ʧʦʩʽʙʥʠʢʘʭ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ 

ʨʝʤʦʥʪʫ ʘʚʪʦʤʦʙʽʣʽʚ ʄʝʨʩʝʜʝʩ ʟ ʜʠʟʝʣʴʥʠʤʠ ʜʚʠʛʫʥʘʤʠ ʤʦʜʝʣʝʡ ʆʄ 615, 616 

ʪʘ 617 [112, 113]. ʆʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ ʢʦʤʧʨʝʩʽʾ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʤʝʞʘʭ 24 - 26 

ʙʘʨ (2,4 ï 2,6 ʄʇʘ) ʪʘ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʦʨʤʘʪʠʚʥʠʤ ʟʥʘʯʝʥʥʷʤ ʚʠʨʦʙʥʠʢʘ ʥʘ 

ʜʚʠʛʫʥ (ʫ ʪʝʭʥʽʯʥʦ-ʩʧʨʘʚʥʦʤʫ ʩʪʘʥʽ ï 24 ï 30 ʙʘʨ, ʘ ʧʨʠ  ʛʨʘʥʠʯʥʦ-ʟʥʦʰʝʥʦʤʫ 

ï 15 ʙʘʨ). ʈʽʟʥʠʮʷ ʟʥʘʯʝʥʴ ʢʦʤʧʨʝʩʽʾ ʤʽʞ ʮʠʣʽʥʜʨʘʤʠ ʜʚʠʛʫʥʘ ʥʝ ʧʝʨʝʚʠʱʫʻ 2 

ʙʘʨʘ (ʥʦʨʤʘʪʠʚʥʝ ʟʥʘʯʝʥʥʷ Ò 3 ʙʘʨ). 

ʋʤʦʚʥʫ ʧʦʪʫʞʥʽʩʪʴ ʤʝʭʘʥʽʯʥʠʭ ʚʪʨʘʪ ʪʘ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʨʦʙʦʪʠ 

ʮʠʣʽʥʜʨʽʚ ʜʚʠʛʫʥʘ ʚʠʟʥʘʯʘʣʠ ʰʣʷʭʦʤ ʚʽʜʢʣʶʯʝʥʥʷ ʮʠʣʽʥʜʨʽʚ ʧʨʠ ʨʦʙʦʪʽ 

ʜʚʠʛʫʥʘ ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʥʘ ʤʦʪʦʨʥʦʤʫ ʩʪʝʥʜʽ ʧʨʠ ʧʦʚʥʽʡ ʧʦʜʘʯʽ ʧʘʣʠʚʘ ʟʘ 

ʤʝʪʦʜʠʢʦʶ ʟʘʟʥʘʯʝʥʦʶ ʫ ʧ. 3.2 ɻʆʉʊ 14846-81 [33]. ɺʽʜʢʣʶʯʝʥʥʷ ʮʠʣʽʥʜʨʽʚ 

ʜʚʠʛʫʥʘ ʟʜʽʡʩʥʶʚʘʣʠ ʙʝʟ ʡʦʛʦ ʟʫʧʠʥʢʠ ʧʨʠ ʨʦʙʦʪʽ ʚ ʨʝʞʠʤʽ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 
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ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʦʾ ʪʘ ʚʠʛʦʪʦʚʣʝʥʦʾ 

ʩʠʩʪʝʤʠ ʚʽʜʢʣʶʯʝʥʥʷ ʮʠʣʽʥʜʨʽʚ, ʰʣʷʭʦʤ ʧʝʨʝʧʫʩʢʫ ʧʘʣʠʚʘ, ʱʦ ʧʦʜʘʻʪʴʩʷ 

ʥʘʩʦʩʥʦʶ ʩʝʢʮʽʻʶ ʇʅɺʊ, ʯʝʨʝʟ ʧʘʨʘʣʝʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʫ (ʜʦ ʬʦʨʩʫʥʢʠ 

ʜʚʠʛʫʥʘ) ʜʦʜʘʪʢʦʚʫ ʬʦʨʩʫʥʢʫ. ʎʷ ʩʠʩʪʝʤʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʨʦʩʪʘʚʦʢ, ʱʦ 

ʚʩʪʘʥʦʚʣʝʥʽ ʤʽʞ ʧʘʣʠʚʦʧʨʦʚʦʜʘʤʠ ʪʘ ʬʦʨʩʫʥʢʘʤʠ ʜʚʠʛʫʥʘ, ʜʦ ʷʢʠʭ 

ʧʽʜôʻʜʥʘʥʦ ʜʦʜʘʪʢʦʚʫ ʬʦʨʩʫʥʢʫ ʟ ʨʫʯʥʠʤ ʨʝʛʫʣʶʚʘʥʥʷʤ ʟʘʪʷʛʫʚʘʥʥʷʤ 

ʧʨʫʞʠʥʠ ʛʦʣʢʠ ʨʦʟʧʠʣʶʚʘʯʘ. ɼʣʷ ʚʽʜʢʣʶʯʝʥʥʷ ʮʠʣʽʥʜʨʘ ʜʚʠʛʫʥʘ ʧʽʜ ʯʘʩ ʡʦʛʦ 

ʨʦʙʦʪʠ ʟʫʩʠʣʣʷ ʟʘʪʷʛʫʚʘʥʥʷ ʧʨʫʞʠʥʠ ʛʦʣʢʠ ʨʦʟʧʠʣʶʚʘʯʘ ʜʦʜʘʪʢʦʚʦʾ 

ʬʦʨʩʫʥʢʠ ʪʦʛʦ ʮʠʣʽʥʜʨʘ, ʷʢʠʡ ʥʝʦʙʭʽʜʥʦ ʚʽʜʢʣʶʯʠʪʠ, ʟʤʝʥʰʫʚʘʣʦʩʷ ʚ 

ʨʫʯʥʦʤʫ ʨʝʞʠʤʽ ʜʦʢʠ ʾʾ ʪʠʩʢ ʚʧʦʨʩʢʫʚʘʥʥʷ ʥʝ ʩʪʘʚʘʚ ʟʥʘʯʥʦ ʤʝʥʰʠʤ ʚʽʜ 

ʪʠʩʢʫ ʚʧʦʨʩʢʫʚʘʥʥʷ ʬʦʨʩʫʥʢʠ ʜʚʠʛʫʥʘ, ʽ ʚʩʝ ʧʘʣʠʚʦ, ʱʦ ʧʦʜʘʻʪʴʩʷ ʥʘʩʦʩʥʦʶ 

ʩʝʢʮʽʻʶ ʇʅɺʊ, ʥʝ ʧʦʯʠʥʘʣʦ ʚʧʦʨʩʢʫʚʘʪʠʩʷ ʯʝʨʝʟ ʥʝʾ ʫ ʦʢʨʝʤʫ ʻʤʥʽʩʪʴ. ɼʣʷ 

ʚʢʣʶʯʝʥʥʷ ʮʠʣʽʥʜʨʘ, ʥʘʚʧʘʢʠ, ʪʠʩʢ ʚʧʦʨʩʢʫʚʘʥʥʷ ʜʦʜʘʪʢʦʚʦʾ ʬʦʨʩʫʥʢʠ 

ʟʙʽʣʴʰʫʚʘʚʩʷ ʜʦʢʠ ʧʦʜʘʯʘ ʧʘʣʠʚʘ ʯʝʨʝʟ ʥʝʾ ʥʝ ʧʨʠʧʠʥʷʣʘʩʷ.  

ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʤʽʨʶʚʘʥʥʷ ʢʦʝʬʽʮʽʻʥʪ ʨʽʚʥʦʤʽʨʥʦʩʪʽ ʨʦʙʦʪʠ 

ʮʠʣʽʥʜʨʽʚ ʜʚʠʛʫʥʘ ʩʢʣʘʜʘʻ 0,9. 

ɺʠʟʥʘʯʝʥʥʷ ʥʝʨʽʚʥʦʤʽʨʥʦʩʪʽ ʮʠʢʣʦʚʦʾ ʧʦʜʘʯʽ ʟʘ ʩʝʢʮʽʷʤʠ ʇʅɺʊ ʟʛʽʜʥʦ ʟ 

ɼʉʊʋ ɻʆʉʊ 10578:2003 [114] ʥʘ ʩʪʝʥʜʽ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ ʇʅɺʊ 

ʜʠʟʝʣʽʚ Motorpal NC-128 (ʨʠʩ. 4.13) ʧʦʢʘʟʘʣʦ ʟʥʘʯʥʝ ʚʽʜʭʠʣʝʥʥʷ ʮʠʢʣʦʚʦʾ ʧʦʜʘʯʽ 

ʪʨʝʪʴʦʾ ʩʝʢʮʽʾ ʇʅɺʊ, ʷʢʝ ʥʝʤʦʞʣʠʚʦ ʙʫʣʦ ʚʠʧʨʘʚʠʪʠ ʜʦ ʥʦʨʤʘʪʠʚʥʦʛʦ ʟʥʘʯʝʥʥʷ 

ʰʣʷʭʦʤ ʨʝʛʫʣʶʚʘʥʥʷ. ʇʽʩʣʷ ʟʘʤʽʥʠ ʟʥʦʰʝʥʦʾ ʧʣʫʥʞʝʨʥʦʾ ʧʘʨʠ ʪʘ ʧʦʜʘʣʴʰʦʛʦ 

ʨʝʛʫʣʶʚʘʥʥʷ ʇʅɺʊ, ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʮʠʢʣʦʚʦʾ ʧʦʜʘʯʽ ʩʪʘʥʦʚʠʣʘ 3 % ʥʘ ʨʝʞʠʤʽ 

ʧʦʚʥʦʾ ʧʦʜʘʯʽ ʪʘ 25 % ʥʘ ʨʝʞʠʤʽ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʥʦʨʤʘʪʠʚʥʠʤ 

ʟʥʘʯʝʥʥʷʤ ʟʘ ɼʉʊʋ ɻʆʉʊ 10578:2003.  

ʋ ʟʚôʷʟʢʫ ʟ ʚʽʜʩʫʪʥʽʩʪʶ ʥʦʨʤʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ ʮʠʢʣʦʚʦʾ ʧʦʜʘʯʽ ʧʘʣʠʚʘ 

ʜʣʷ ʇʅɺʊ, ʷʢʠʡ ʚʩʪʘʥʦʚʣʝʥʦ ʥʘ ʜʠʟʝʣʽ, ʨʝʛʫʣʶʚʘʥʥʷ ʧʦʜʘʯʽ ʧʘʣʠʚʘ 

ʟʜʽʡʩʥʶʚʘʣʠ ʥʘ ʜʚʠʛʫʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʚʠʥʪʘ ʥʦʤʽʥʘʣʴʥʦʾ ʧʦʜʘʯʽ ʇʅɺʊ. 

ʈʝʛʫʣʶʚʘʥʥʷ ʧʦʜʘʯʽ ʧʘʣʠʚʘ ʟʜʽʡʩʥʶʚʘʣʠ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʜʠʟʝʣʝʤ ʟʘʜʦʚʽʣʴʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ, ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ ʪʘ 

ʜʠʤʥʦʩʪʽ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ. 
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ʗʢʽʩʪʴ ʨʦʟʧʠʣʶʚʘʥʥʷ ʧʘʣʠʚʘ ʪʘ ʪʠʩʢ ʚʧʦʨʩʢʫʚʘʥʥʷ ʬʦʨʩʫʥʢʘʤʠ ʙʫʣʦ 

ʧʝʨʝʚʽʨʝʥʦ ʪʘ ʚʽʜʨʝʛʫʣʴʦʚʘʥʦ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʥʦʨʤʘʪʠʚʥʦʤʫ ʟʥʘʯʝʥʥʶ (11,5 

ʄʇʘ) ʟʛʽʜʥʦ ʟ ɻʆʉʊ 10579-88 [115] ʥʘ ʩʪʝʥʜʽ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ 

ʜʠʟʝʣʴʥʠʭ ʬʦʨʩʫʥʦʢ (ʨʠʩ. 4.14). 

ʈʝʛʫʣʶʚʘʥʥʷ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʟʜʽʡʩʥʶʚʘʣʠ 

ʰʣʷʭʦʤ ʧʦʚʦʨʦʪʫ ʢʦʨʧʫʩʘ ʇʅɺʊ ʚʽʜʥʦʩʥʦ ʙʣʦʢʫ ʮʠʣʽʥʜʨʽʚ ʜʚʠʛʫʥʘ ʜʦ 

ʜʦʩʷʛʥʝʥʥʷ ʜʠʟʝʣʝʤ ʟʘʜʦʚʽʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ, 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ ʪʘ ʜʠʤʥʦʩʪʽ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ 

(ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʜʠʤʥʦʩʪʽ). 

ʊʝʧʣʦʚʽ ʟʘʟʦʨʠ ʢʣʘʧʘʥʽʚ ʩʠʩʪʝʤʠ ɻʈʄ ʙʫʣʦ ʚʽʜʨʝʛʫʣʴʦʚʘʥʦ ʟʛʽʜʥʦ ʟ 

ʤʝʪʦʜʠʢʦʶ ʟʘʟʥʘʯʝʥʦʶ ʫ ʧʦʩʽʙʥʠʢʘʭ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʨʝʤʦʥʪʫ ʘʚʪʦʤʦʙʽʣʽʚ 

ʄʝʨʩʝʜʝʩ ʟ ʜʠʟʝʣʴʥʠʤʠ ʜʚʠʛʫʥʘʤʠ ʤʦʜʝʣʝʡ ʆʄ 615, 616 ʪʘ 617 [112, 113]. 

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʤʦʪʦʨʥʫ ʦʣʠʚʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʝʭʥʽʯʥʽʡ ʜʦʢʫʤʝʥʪʘʮʽʾ ʟʘʚʦʜʫ ʚʠʨʦʙʥʠʢʘ. 

ɼʠʟʝʣʴʥʝ ʧʘʣʠʚʦ ʚʽʜʧʦʚʽʜʘʣʦ ʚʠʤʦʛʘʤ ɼʉʊʋ 7688:2015. 

ʆʙôʻʢʪʦʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʫʚ 

ʚʘʥʪʘʞʥʠʡ ʘʚʪʦʤʦʙʽʣʴ ɻɸɿ-3309 ʚʠʨʦʙʥʠʮʪʚʘ ʆɸʆ çɻɸɿè (ʨʠʩ. 4.3) ʟ 

ʯʦʪʠʨʠʮʠʣʽʥʜʨʦʚʠʤ ʯʦʪʠʨʠʪʘʢʪʥʠʤ ʜʠʟʝʣʝʤ ʟ ʨʽʜʠʥʥʠʤ ʦʭʦʣʦʜʞʝʥʥʷʤ 

ʤʦʜʝʣʽ ɼ-245.7ɽ2 ʚʠʨʦʙʥʠʮʪʚʘ ʄʄɿ. ʂʦʨʦʪʢʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʚʠʛʫʥʘ ʪʘ 

ʡʦʛʦ ʽʜʝʥʪʠʬʽʢʘʮʽʡʥʽ ʦʟʥʘʢʠ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 4.4. 

 

ʈʠʩʫʥʦʢ 4.3 ï ɿʘʛʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʷ ɻɸɿ-3309 
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ʊʘʙʣʠʮʷ 4.4 - ɯʜʝʥʪʠʬʽʢʘʮʽʡʥʽ ʦʟʥʘʢʠ ʪʘ ʢʦʨʦʪʢʘ ʪʝʭʥʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʜʚʠʛʫʥʘ ɼ-245.7ɽ2 (ʟʘ ʜʘʥʠʤʠ ʟʘʚʦʜʫ-ʚʠʨʦʙʥʠʢʘ) 
 

 ̄

ʧ/ʧ 
ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ɿʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 

1. ʊʠʧ ʜʠʟʝʣʴʥʠʡ 

2. ʏʠʩʣʦ ʪʘʢʪʽʚ 4 

3. ʏʠʩʣʦ ʮʠʣʽʥʜʨʽʚ 4 

4. ʇʦʨʷʜʦʢ ʨʦʙʦʪʠ ʮʠʣʽʥʜʨʽʚ ʜʚʠʛʫʥʘ 1-3-4-2 

5. ʈʦʟʪʘʰʫʚʘʥʥʷ ʮʠʣʽʥʜʨʽʚ ʨʷʜʥʝ, ʚʝʨʪʠʢʘʣʴʥʝ 

06. ʈʦʙʦʯʠʡ ʦʙôʻʤ, ʣ 4,75 

7. ɼʽʘʤʝʪʨ ʮʠʣʽʥʜʨʘ i ʭʽʜ ʧʦʨʰʥʷ, ʤʤ 110/125 

8. ʉʪʫʧʽʥʴ ʩʪʠʩʢʫ 17 

9. ʅʦʤʽʥʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ, ʢɺʪ 86,2 ʧʨʠ 2400 ʭʚ-1 

10. ʄʘʢʩʠʤʘʣʴʥʠʡ ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ, ʅʤ 413 ʧʨʠ 1500 ʭʚ-1 

11. 
ʄʽʥʽʤʘʣʴʥʘ ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʭʦʣʦʩʪʦʛʦ 

ʭʦʜʫ, ʭʚ-1 
700 - 800 

12. ʊʠʧ ʧʘʣʠʚʘ ɼʠʟʝʣʴʥʝ 

13. ʊʠʧ ʩʠʩʪʝʤʠ ʦʭʦʣʦʜʞʝʥʥʷ ʈʽʜʠʥʥʘ 

14. ʉʠʩʪʝʤʘ ʤʘʱʝʥʥʷ 
ʂʦʤʙʽʥʦʚʘʥʘ: ʧʽʜ ʪʠʩʢʦʤ i 

ʨʦʟʙʨʠʟʢʫʚʘʥʥʷʤ 

15. ʇʘʣʠʚʥʠʡ ʥʘʩʦʩ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʗɿɼɸ 773-20.05ʕ2  

16. ʌʦʨʩʫʥʢʠ 455.1112010-50 
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4.4.2 ʈʦʟʨʦʙʢʘ ʩʭʝʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʫʩʪʘʥʦʚʢʠ 

 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʩʪʝʥʜʦʚʽʡ ʤʦʪʦʨʥʽʡ 

ʫʩʪʘʥʦʚʮʽ (ʨʠʩ. 4.5), ʷʢʘ ʚʢʣʶʯʘʻ ʜʠʟʝʣʴ 1, ʝʣʝʢʪʨʠʯʥʠʡ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʡ 

ʩʪʝʥʜ 2, ʚʠʪʨʘʪʦʤʽʨ ʧʘʣʠʚʘ 3, ʚʠʪʨʘʪʦʤʽʨ ʧʦʚʽʪʨʷ 4, ʩʠʩʪʝʤʫ ʚʠʧʫʩʢʫ ʜʚʠʛʫʥʘ 

5, ʧʨʠʩʪʨʽʡ ʜʣʷ ʚʽʜʙʦʨʫ ʧʨʦʙ ʛʘʟʦʧʦʜʽʙʥʠʭ ʚʠʢʠʜʽʚ ʟ ʚʽʜʧʨʘʮʴʦʚʘʥʠʤʠ ʛʘʟʘʤʠ 

6, ʬʘʟʦʘʢʫʩʪʠʯʥʠʡ ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ 7, ʩʠʩʪʝʤʫ ʘʥʘʣʽʟʫ ʝʤʽʩʽʾ ʪʚʝʨʜʠʭ 

ʯʘʩʪʠʥʦʢ 8, ʜʠʤʦʤʽʨ 9, ʛʘʟʦʘʥʘʣʽʪʠʯʥʫ ʩʠʩʪʝʤʫ 10 ʪʘ ʚʠʪʷʞʥʠʡ ʥʘʩʦʩ ʩʠʩʪʝʤʠ 

ʚʽʜʚʦʜʫ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ 11. 

ɿʥʘʯʝʥʥʷ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ ʪʘ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʚʘʣʘ ʜʠʟʝʣʷ 

ʚʠʤʽʨʶʚʘʣʠ ʝʣʝʢʪʨʠʯʥʠʤ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʤ ʩʪʝʥʜʦʤ Zºllner ʪʠʧ B-350AC 

(ʨʠʩ. 4.5 ʪʘ 4.6) ʚʠʨʦʙʥʠʮʪʚʘ ʬʽʨʤʠ Zºllner. ʏʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʚʘʣʘ ʜʠʟʝʣʷ ʚ 

ʨʝʞʠʤʘʭ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ ʚʠʤʽʨʶʚʘʣʘʩʴ ʪʘʭʦʤʝʪʨʦʤ ʜʠʟʝʣʴʥʠʤ GE-571 

ʚʠʨʦʙʥʠʮʪʚʘ ʬʽʨʤʠ ONO SOKKI. 

ɺʠʪʨʘʪʫ ʧʘʣʠʚʘ ʚʠʤʽʨʶʚʘʣʠ ʚʠʪʨʘʪʦʤʽʨʦʤ ʧʘʣʠʚʘ ʢʦʨʽʦʣʽʩʦʚʦʛʦ ʪʠʧʫ 

FlexCOR CMF-BEQ0B1AWCJ2100A ʚʠʨʦʙʥʠʮʪʚʘ Fluid Components 

Internetionals LLC (FCI). 

ʂʽʣʴʢʽʩʪʴ ʧʦʚʽʪʨʷ, ʱʦ ʧʦʩʪʫʧʘʻ ʫ ʚʧʫʩʢʥʠʡ ʪʨʫʙʦʧʨʦʚʽʜ ʜʚʠʛʫʥʘ 

ʚʠʤʽʨʶʚʘʣʠ ʨʦʪʘʮʽʡʥʠʤ ʚʠʪʨʘʪʦʤʽʨʦʤ ʧʦʚʽʪʨʷ (ʣʽʯʠʣʴʥʠʢʦʤ ʛʘʟʫ) ʈɻ-250. 

ʊʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʥʘ ʚʭʦʜʽ ʜʚʠʛʫʥʘ, ʚʦʜʠ ʫ ʩʠʩʪʝʤʽ ʦʭʦʣʦʜʞʝʥʥʷ ʪʘ 

ʧʘʣʠʚʘ ʥʘ ʚʭʦʜʽ ʫ ʇʅɺʊ ʚʠʤʽʨʶʚʘʣʠ ʪʝʨʤʦʧʝʨʝʪʚʦʨʶʚʘʯʘʤʠ ʦʧʦʨʫ HEL-705. 

ʊʝʤʧʝʨʘʪʫʨʫ ʤʦʪʦʨʥʦʾ ʦʣʠʚʠ ʚʠʤʽʨʶʚʘʣʠ ʫ ʢʘʨʪʝʨʽ ʜʚʠʛʫʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʪʝʨʤʦʧʝʨʝʪʚʦʨʶʚʘʯʘ ʦʧʦʨʫ ʤʦʪʦʨ-ʪʝʩʪʝʨʘ FSA-560 ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ BOSʉH. ʊʝʤʧʝʨʘʪʫʨʫ ɺɻ ʫ ʚʠʧʫʩʢʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʽ ʚʠʤʽʨʶʚʘʣʠ 

ʭʨʦʤʝʣʴ-ʘʣʶʤʝʣʴʦʚʠʤʠ (ʍɸ) ʪʝʨʤʦʧʘʨʘʤʠ ʊʇ-0198/1 ʽ ʢʦʥʪʨʦʣʶʚʘʣʘʩʷ 

ʤʫʣʴʪʠʤʝʪʨʦʤ ʄY64. 

ʈʦʟʨʽʜʞʝʥʥʷ ʫ ʩʠʩʪʝʤʽ ʚʧʫʩʢʫ ʚʠʤʽʨʶʚʘʣʠ ʤʘʥʦʚʘʢʫʫʤʤʝʪʨʦʤ ʄɺ-

1000, ʘ ʧʨʦʪʠʪʠʩʢ ʩʠʩʪʝʤʠ ʚʠʧʫʩʢʫ ʨʦʙʦʯʠʤ ʝʪʘʣʦʥʦʤ - ʤʘʥʦʤʝʪʨʦʤ 

ʤʦʜ.11202. 
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ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʢʠʜʽʚ ʛʘʟʦʧʦʜʽʙʥʠʭ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʟ 

ʚʽʜʧʨʘʮʴʦʚʘʥʠʤʠ ʛʘʟʘʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʛʘʟʦʘʥʘʣʽʪʠʯʥʫ ʩʠʩʪʝʤʫ MEXA-

7400DEGR (ʨʠʩ. 4.7) ʚʠʨʦʙʥʠʮʪʚʘ Horiba Ltd. ʂʦʥʮʝʥʪʨʘʮʽʾ ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ 

CO ʪʘ ʜʚʦʦʢʩʠʜʫ ʚʫʛʣʝʮʶ CO2 ʚʠʟʥʘʯʘʣʠ ʤʝʪʦʜʦʤ ʽʥʬʨʘʯʝʨʚʦʥʦʾ 

ʩʧʝʢʪʨʦʩʢʦʧʽʾ. ʂʦʥʮʝʥʪʨʘʮʽʾ ʟʘʛʘʣʴʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ HC ʚʠʟʥʘʯʘʣʠ ʤʝʪʦʜʦʤ 

ʧʦʣʫʤôʷʥʦ-ʽʦʥʽʟʘʮʽʡʥʦʛʦ ʜʦʧʘʣʶʚʘʥʥʷ. ɸ ʢʦʥʮʝʥʪʨʘʮʽʾ ʦʢʩʠʜʽʚ ʘʟʦʪʫ Nʆx 

ʚʠʟʥʘʯʘʣʠ ʭʝʤʽʣʶʤʽʥʝʩʮʝʥʪʥʠʤ ʤʝʪʦʜʦʤ. 

ɺʽʜʙʽʨ ʧʨʦʙʠ ɺɻ, ʾʾ ʧʽʜʛʦʪʦʚʢʫ ʪʘ ʧʨʦʧʫʩʢʘʥʥʷ ʯʝʨʝʟ ʬʽʣʴʪʨʠ, ʧʽʜ ʯʘʩ 

ʚʠʟʥʘʯʝʥʥʷ ʚʠʢʠʜʽʚ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ ʟ ʚʽʜʧʨʘʮʴʦʚʘʥʠʤʠ ʛʘʟʘʤʠ, 

ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʫʥʽʚʝʨʩʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʘʥʘʣʽʟʫ ʝʤʽʩʽʾ ʯʘʩʪʠʥʦʢ 

ʄʊ-010 (ʨʠʩ. 4.8) ʚʠʨʦʙʥʠʮʪʚʘ ɼʇ çɼʝʨʞʘʚʪʦʪʨʘʥʩʅɼɯʧʨʦʝʢʪè. ɺʠʟʥʘʯʝʥʥʷ 

ʤʘʩʠ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ ʚʠʢʦʥʫʚʘʣʠ ʰʣʷʭʦʤ ʟʚʘʞʫʚʘʥʥʷ ʬʽʣʴʪʨʽʚ ʜʣʷ ʪʚʝʨʜʠʭ 

ʯʘʩʪʠʥʦʢ ʜʦ ʽ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʝʣʝʢʪʨʦʥʥʠʭ ʚʘʛ SE2-F (ʨʠʩ. 4.9) ʚʠʨʦʙʥʠʮʪʚʘ ʬʽʨʤʠ Sartorius. 

ɺʠʤʽʨʶʚʘʥʥʷ ʜʠʤʥʦʩʪʽ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʜʠʟʝʣʷ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʜʠʤʦʤʽʨʫ Hartridge Mk-3 (ʨʠʩ. 4.10) ʚʠʨʦʙʥʠʮʪʚʘ ʬʽʨʤʠ Hartridge. 

ʋ ʷʢʦʩʪʽ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʧʨʠʣʘʜʫ, ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 

ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʥʘ ʚʠʭʦʜʽ ʟ ʚʠʭʣʦʧʥʦʾ ʪʨʫʙʠ ʚ ʨʝʞʠʤʘʭ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ, 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʘʢʝʪʥʠʡ ʟʨʘʟʦʢ ʬʘʟʦʘʢʫʩʪʠʯʥʦʛʦ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʠ 

(ʨʠʩ. 4.11) ʫ ʩʢʣʘʜʽ ʟ ʪʨʘʥʩʣʷʮʽʡʥʠʤ ʧʽʜʩʠʣʶʚʘʯʝʤ ʟʚʫʢʦʚʠʭ ʢʦʣʠʚʘʥʴ ʋ-

100ʋ4.2 (ʨʠʩ. 4.12) ʪʘ ʚʦʩʴʤʠʢʘʥʘʣʴʥʠʤ ʦʩʮʠʣʦʛʨʘʬʦʤ MT Pro. 

ɼʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʚʽʜʤʦʚ ʚʫʟʣʽʚ ʪʘ ʩʠʩʪʝʤ ʜʠʟʝʣʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʩʪʝʥʜ ʜʣʷ ʚʠʧʨʦʙʦʚʫʚʘʥʥʷ ʽ ʨʝʛʫʣʶʚʘʥʥʷ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ ʜʠʟʝʣʽʚ NC 128-

3208 (ʨʠʩ. 4.13) ʪʘ ʧʨʠʣʘʜ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ ʬʦʨʩʫʥʦʢ ʪʠʧʫ 

2052240 (ʨʠʩ. 4.14). 

ɼʣʷ ʢʦʥʪʨʦʣʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʨʠʣʘʜʠ ʪʘ 

ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ɻʆʉʊ 14846-81, ʇʨʘʚʠʣ ʆʆʅ ̄24-03, 

ʇʨʘʚʠʣ ʆʆʅ ̄49-02, ɼʉʊʋ 4276:2005 ʪʘ ɻʆʉʊ 21393-75. 

ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʦʙʣʘʜʥʘʥʥʷ ʥʘʚʝʜʝʥʦ ʫ ʨʠʩʫʥʢʘʭ 4.5 ï 4.14, ʘ ʾʭ 

ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʧʦʢʘʟʥʠʢʠ ʪʦʯʥʦʩʪʽ ʫ ʪʘʙʣʠʮʽ 4.5. 
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ʈʠʩʫʥʦʢ 4.4 - ʉʭʝʤʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʩʪʝʥʜʦʚʦʾ ʤʦʪʦʨʥʦʾ ʫʩʪʘʥʦʚʢʠ 

1 

2 

3 

4 

5 

8 

9 

7 

6 

11 

ʈʊ 

ʂ (N) 

ʄʢ 

n 

Gʧʘʣ 

Gʧʦʚ 
CO 

T.HC 

Nʆx 

ʉʆ2 

10 



137 
 

 

ʊʘʙʣʠʮʷ 4.5 - ɺʠʧʨʦʙʫʚʘʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʟʘʩʦʙʠ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʪʘ 

ʧʦʢʘʟʥʠʢʠ ʾʭ ʪʦʯʥʦʩʪʽ 

 

 ̄

ʧ/ʧ 

ʅʘʟʚʘ ɺʆ ʽ ɿɺʊ, ʪʠʧ, ʤʘʨʢʘ, 

ʥʦʤʝʨ 

ʇʦʢʘʟʥʠʢʠ, ʱʦ 

ʚʠʟʥʘʯʘʣʠʩʷ 

 

ɼʽʘʧʘʟʦʥ 

ʚʠʤʽʨʶʚʘʥʥʷ 

ɻʨʘʥʠʮʷ 

ʜʦʧʫʩʪʠʤʦʾ

ʦʩʥʦʚʥʦʾ 

ʧʦʭʠʙʢʠ 

1. 

ʉʪʝʥʜ ʝʣʝʢʪʨʠʯʥʠʡ 

ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʡ Zºllner,  

ʪʠʧ ɺ-350ɸʉ 

ʟʘʚ.ˉ2260. ʽʥʚ.ˉ308 

ʏʘʩʪʦʪʘ 

ʦʙʝʨʪʘʥʥʷ  
100...6500 ʭʚ-1 ° 3 ʭʚ-1 

ʂʨʫʪʥʠʡ ʤʦʤʝʥʪ 
0...199 ʅÖʤ, 

200é2000 ʅÖʤ 

° 1ʅÖʤ, 

° 2ʅÖʤ 

2. 

ɺʠʪʨʘʪʦʤʽʨ ʧʘʣʠʚʘ FlexCOR 

CMF-BEQ0B1AWCJ2100A 

ʟʘʚ. ˉ 237510. ʽʥʚ. ˉ 4167 

ɺʠʪʨʘʪʘ ʧʘʣʠʚʘ 
0...12 ʢʛ/ʛʦʜ ° 1% 

12...250 ʢʛ/ʛʦʜ ° 0,5% 

3. 
ɺʠʪʨʘʪʦʤʽʨ ʧʦʚʽʪʨʷ ʈɻ-250 

ɿʘʚ. ˉ 0441. ɯʥʚ. ˉ 5495 
ɺʠʪʨʘʪʘ ʧʦʚʽʪʨʷ 0...250 ʤ3/ʛʦʜ ° 1,5 % 

4. 
ɹʘʨʦʤʝʪʨ-ʘʥʝʨʦʾʜ ɹɸʄʄ-1 

ʟʘʚ. ˉ 8380, ʽʥʚ. ˉ 1330, 

ɸʪʤʦʩʬʝʨʥʠʡ 

ʪʠʩʢ 
81...106 ʢʇʘ ° 0,17 ʢʇʘ 

5. 

ʇʨʠʣʘʜ ʢʣʽʤʘʪʠʯʥʦʛʦ 

ʢʦʥʪʨʦʣʶ, ʝʣʝʢʪʨʦʥʥʠʡ TESTO 

608 ï H2 

ɿʘʚ. ˉ 3003502. ɯʥʚ. ˉ 5083 

ɺʽʜʥʦʩʥʘ 

ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ 
(2é 98) % Ñ 2 %   

ʊʝʤʧʝʨʘʪʫʨʘ 

ʧʦʚʽʪʨʷ 
(-10é + 70)ʉ̄ Ñ 0,5ʉ̄ 

6. 
ʄʘʥʦʤʝʪʨ ʤʦʜ.11202 

ʟʘʚ.ˉ 10500, ʽʥʚ.ˉ 5520 

ʇʨʦʪʠʪʠʩʢ ʫ 

ʩʠʩʪʝʤʽʚʠʧʫʩʢʫ 
0...1 ʢʛ/ʩʤ2 ° 0,4 % 

7. 
ʄʘʥʦʚʘʢʫʫʤʤʝʪʨ ʄɺ-1000, 

ʟʘʚ.ˉʙ/ʥ, ʽʥʚ.ˉ 10350 

ʈʦʟʨʽʜʞʝʥʥʷ ʫ 

ʩʠʩʪʝʤʽ ʚʧʫʩʢʫ 
0...10000 ʇʘ ° 10 ʇʘ 

8. 

ʊʝʨʤʦʧʝʨʝʪʚʦʨʶʚʘʯʽ ʦʧʦʨʫ  

HEL-705 (3 ʰʪ.), 

ʟʘʚ.ˉʙ/ʥ; ʽʥʚ.ˉʙ/ʥ 

ʊʝʤʧʝʨʘʪʫʨʠ 

ʦʭʦʣʦʜʥʦʾ 

ʨʽʜʠʥʠ, ʧʦʚʽʪʨʷ ʚ 

ʩʠʩʪʝʤʽ ʚʧʫʩʢʫ, 

ʧʘʣʠʚʘ 

(-200)...280 ̄ʉ °0,25 ̄ʉ 

9. 
ʄʫʣʴʪʠʤʝʪʨ ʄY64, 

ʟʘʚ.ˉ20000425293 ʽʥʚ.ˉ1769  
ʊʝʤʧʝʨʘʪʫʨʘ ɺɻ 0é1000 ʉ̄ ° 20 ̄ ʉ 

10. 

ʇʝʨʝʪʚʦʨʶʚʘʯ ʪʝʨʤʦʝʣʝʢʪʨ. 

ʊʇ-0198/1 (5 ʰʪ.), 

ʟʘʚ.ˉ483; ʽʥʚ.ˉʙ/ʥ 

ʊʝʤʧʝʨʘʪʫʨʘ ɺɻ 
(-40)...333 ̄ʉ °2,5 ̄ ʉ 

333é1100 ʉ̄ °0,0075t ̄ʉ 

11. 

ɼʽʘʛʥʦʩʪʠʯʥʠʡ ʢʦʤʧʣʝʢʩ 

BOSʉH, ʄʦʪʦʨ-ʪʝʩʪʝʨ FSA-

560,  

ʟʘʚ. ˉ 65064222, ʽʥʚ.ˉ 3701 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʤʦʪʦʨʥʦʾ ʦʣʠʚʠ  
(-20)é150 ʉ̄ 

° [0,01 (N ï 

25) + 1] ̄ ʉ 

12. 
ʉʝʢʫʥʜʦʤʽʨ ʉʆʉʧʨ-2ʙ-2-010 

ʟʘʚ. ˉ 7131; ʽʥʚ. ˉ 11173 
ʏʘʩ 0...60,0 ʭʚ 

° 0,2 ʩ 

2 ʢʣ. 

13. 
ʊʘʭʦʤʝʪʨ ʜʠʟʝʣʴʥʠʡ GE-571 
ɿʘʚ. ˉ 10508151. ɯʥʚ. ˉ 319 

ʏʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ 
ʚʘʣʘ ʜʠʟʝʣʷ 

400...6000 ʭʚ-1 ° 1 ʭʚ-1 
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 ̄

ʧ/ʧ 

ʅʘʟʚʘ ɺʆ ʽ ɿɺʊ, ʪʠʧ, ʤʘʨʢʘ, 

ʥʦʤʝʨ 

ʇʦʢʘʟʥʠʢʠ, ʱʦ 

ʚʠʟʥʘʯʘʣʠʩʷ 

 

ɼʽʘʧʘʟʦʥ 

ʚʠʤʽʨʶʚʘʥʥʷ 

ɻʨʘʥʠʮʷ 

ʜʦʧʫʩʪʠʤʦʾ

ʦʩʥʦʚʥʦʾ 

ʧʦʭʠʙʢʠ 

 

14. 

ʉʪʝʥʜ ʜʣʷ ʚʠʧʨʦʙʦʚʫʚʘʥʥʷ ʽ 

ʨʝʛʫʣʶʚʘʥʥʷ ʧʘʣʠʚʥʦʾ 

ʘʧʘʨʘʪʫʨʠ ʜʠʟʝʣʽʚ NC 128-3208 

ɿʘʚ. ˉ 128DS0114 

ɯʥʚ. ˉ 325 

ʏʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ 
ʚʘʣʘ ʇʅɺʊ 

0...9999 ʭʚ-1 ° 1 ʭʚ-1 

ʂʽʣʴʢʽʩʪʴ ʭʦʜʽʚ 
ʧʣʫʥʞʝʨʘ  
(ʮʠʢʣʽʚ) 

50...900 ʭʦʜʽʚ 

 
° 1 ʭʽʜ 

ʆʙôʻʤ ʧʦʜʘʯʠ 
ʧʘʣʠʚʘ 

0...40 ʤʣ  ° 0,2 ʤʣ 

ʂʫʪ ʧʦʯʘʪʢʫ 
ʚʧʦʨʩʢʫʚʘʥʥʷ 

0...360 Á Ñ 0,25Á 

ʊʝʤʧʝʨʘʪʫʨʘ 
ʪʝʭʥʦʣ. ʨʽʜʠʥʠ 

10...60 Áʉ  Ñ 1 Áʉ 

15. 
ʇʨʠʣʘʜ ʜʣʷ ʚʠʧʨʦʙ. ʪʘ 
ʨʝʛʫʣʶʚʘʥʥʷ ʬʦʨʩʫʥʦʢ ʪʠʧ 
2052240, ɿʘʚ. ˉ9210. ʽʥʚ. ˉ3875 

ʊʠʩʢ ʧʦʯʘʪʢʫ  
ʚʧʦʨʩʢʫʚʘʥʥʷ 
ʧʘʣʠʚʘ  

0...400 ʢʛ/ʩʤ2 °0,15 % 

16. 

ʋʥʽʚʝʨʩʘʣʴʥʘ ʩʠʩʪʝʤʘ ʘʥʘʣʽʟʫ 

ʝʤʽʩʽʾ ʯʘʩʪʠʥʦʢ ʄʊ-010 

ɿʘʚ. ˉ 001 

ɯʥʚ. ˉ 4789 

ɺʠʪʨʘʪʘ ʧʨʦʙʠ 
ɺɻ 

0,4é25,8 ʣ/ʭʚ  ° 2,5 % 

ɺʠʪʨʘʪʘ ʩʫʤʘʨʥʦʾ 
ʧʨʦʙʠ ɺɻ ʽ 
ʧʦʚʽʪʨʷ 

11,3é51,6ʣ/ʭʚ  ° 1,5 % 

17. 
ɺʘʛʠ ʣʘʙʦʨʘʪʦʨʥʽ ʝʣʝʢʪʨʦʥʥʽ 
SE2-F, ɿʘʚ. ˉ 19502617  
ɯʥʚ. ˉ 4778 

ʄʘʩʘ ʬʽʣʴʪʨʫ 
ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ 

0,1...2100 ʤʛ 
° 0,0005 
ʤʛ,  

ʨʦʟʨʷʜ 1ʘ 

18. 

ɼʠʤʦʤʽʨHartridge ʄʂ-3  

ɿʘʚ. ˉ 742-5347ʅ.  

ɯʥʚ. ˉ 321 

ʅʘʪʫʨʘʣʴʥʠʡ 
ʧʦʢʘʟʥʠʢ  

ʧʦʛʣʠʥʘʥʥʷ ʂ 
0...Ð ʤ-1  Ñ 0,05 ʤ-1 

ʃʽʥʽʡʥʠʡ 
ʧʦʢʘʟʥʠʢ 

ʧʦʛʣʠʥʘʥʥʷ N 
0...100 % ° 2 % 

19. 

ɻʘʟʦʘʥʘʣʽʪʠʯʥʘ ʩʠʩʪʝʤʘ 

MEXA-7400DEGR,  

ɿʘʚ. ˉ 4301482001,  

ɯʥʚ. ˉ 4440 

ɺʤʽʩʪ ʉʆ ʫ ʧʨʦʙʽ 

ʛʘʟʫ 

0...0,2 % 

0,2...0,5 % 

°0,01% 
(ʘʙʩ.)  

°2 % 

ɺʤʽʩʪ ʉʆ ʫ ʧʨʦʙʽ 

ʛʘʟʫ 

0...0,6 %  

0,6...12 %  

° 0,03 % 
(ʘʙʩ.) 

°2 %  

ɺʤʽʩʪ ʉʆ2 ʫ 

ʧʨʦʙʽ ʛʘʟʫ 

0...10 % 

10...20 % 

° 0,5 % 
(ʘʙʩ.)  

°2 % 

ɺʤʽʩʪ CmHn ʫ 

ʧʨʦʙʽ ʛʘʟʫ 

0...0,02 %  

0,02...0,5 % 

° 0,001 % 
(ʘʙʩ.)  

°2 %  

ʉʫʤʘʨʥʠʡ ʚʤʽʩʪ 

Nʆx ʫ ʧʨʦʙʽ ʛʘʟʫ 

(0...0,04) % 

(0,04...0,5) % 

° 0,002 % 
(ʘʙʩ.) 
°2,2% 

 

 



139 
 

 

 

ʈʠʩʫʥʦʢ 4.5 ï ʐʘʬʘ ʢʝʨʫʚʘʥʥʷ ʪʘ ʩʠʩʪʝʤʘ ʟʙʦʨʫ ʜʘʥʠʭ 

ʩʪʝʥʜʫ Zºllner 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 4.6 ï ɽʣʝʢʪʨʠʯʥʠʡ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʩʪʝʥʜ Zºllner 
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ʈʠʩʫʥʦʢ 4.7 ï ɻʘʟʦʘʥʘʣʽʪʠʯʥʘ ʩʠʩʪʝʤʘ Horiba MEXA-

7400DEGR 

 

ʈʠʩʫʥʦʢ 4.8 ï ʋʥʽʚʝʨʩʘʣʴʥʘ ʩʠʩʪʝʤʘ ʘʥʘʣʽʟʫ ʝʤʽʩʽʾ ʯʘʩʪʠʥʦʢ 

ʄʊ-010 
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ʈʠʩʫʥʦʢ 4.9 ï ɺʘʛʠ ʣʘʙʦʨʘʪʦʨʥʽ ʝʣʝʢʪʨʦʥʥʽ Sartorius SE2-F 

ʜʣʷ ʟʚʘʞʫʚʘʥʥʷ ʬʽʣʴʪʨʽʚ ʟ ʪʚʝʨʜʠʤʠ ʯʘʩʪʠʥʢʘʤʠ 

 

ʈʠʩʫʥʦʢ 4.10 ï ɼʠʤʦʤʽʨ Hartridge Mk-3 
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ʈʠʩʫʥʦʢ 4.11 ï ʄʘʢʝʪʥʠʡ ʟʨʘʟʦʢ ʬʘʟʦʘʢʫʩʪʠʯʥʦʛʦ ʜʘʪʯʠʢʘ 

ʪʝʤʧʝʨʘʪʫʨʠ ʫ ʩʢʣʘʜʽ ʟ ʦʩʮʠʣʦʛʨʘʬʦʤ MT Pro 

 

 

 

ʈʠʩʫʥʦʢ 4.12 ï ʊʨʘʥʩʣʷʮʽʡʥʠʡ ʧʽʜʩʠʣʶʚʘʯ ʟʚʫʢʦʚʠʭ 

ʢʦʣʠʚʘʥʴ ʋ-100ʋ4.2 
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ʈʠʩʫʥʦʢ 4.13 ï ʉʪʝʥʜ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ ʇʅɺʊ 

ʜʠʟʝʣʽʚ Motorpal NC-128 

 

ʈʠʩʫʥʦʢ 4.14 ï ʉʪʝʥʜ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ 

ʜʠʟʝʣʴʥʠʭ ʬʦʨʩʫʥʦʢ 
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4.5 ɺʧʣʠʚ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʠʧʫʩʢʥʦʾ ʩʠʩʪʝʤʠ ʜʠʟʝʣʷ ʪʘ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʟʥʘʯʝʥʥʷ 

ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʧʘʨʘʤʝʪʨʫ ʪʝʤʧʝʨʘʪʫʨʘ ɺɻ 

 

ʊʝʨʤʦʜʠʥʘʤʽʯʥʠʡ ʧʨʦʮʝʩ ʪʝʧʣʦʧʝʨʝʜʘʯʽ [97, 116] ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʤʝʥʰʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ ʧʽʜ ʯʘʩ ʾʭ ʧʨʦʭʦʜʞʝʥʥʷ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʚʠʧʫʩʢʫ 

ʜʚʠʛʫʥʘ. ʎʷ ʟʤʽʥʘ ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ ʟʘʣʝʞʠʪʴ, ʧʝʨʰ ʟʘ ʚʩʝ, ʚʽʜ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʚʠʧʫʩʢʥʦʾ ʩʠʩʪʝʤʠ ʜʠʟʝʣʷ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʦʪʦʯʫʶʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ [117].  

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʠʧʫʩʢʥʦʾ ʩʠʩʪʝʤʠ ʜʠʟʝʣʷ, 

ʷʢʽ ʻ ʥʝ ʟʤʽʥʥʠʤʠ ʜʣʷ ʧʝʚʥʦʾ ʤʦʜʝʣʽ ʯʠ ʤʦʜʠʬʽʢʘʮʽʾ ʂʊɿ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ 

ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʝ ʻ ʧʦʩʪʽʡʥʦʶ, ʽ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʚ ʰʠʨʦʢʠʭ 

ʤʝʞʘʭ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʨʠ ʨʦʢʫ ʪʘ ʧʦʛʦʜʥʠʭ ʫʤʦʚ, ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, 

ʟʜʽʡʩʥʶʻ ʧʝʚʥʠʡ ʚʧʣʠʚ ʥʘ ʤʠʪʪʻʚʽ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʽʤʧʫʣʴʩʽʚ, ʧʨʠ ʾʭ 

ʚʠʤʽʨʶʚʘʥʥʽ ʥʘ ʚʠʭʦʜʽ ʚʠʧʫʩʢʥʦʾ ʪʨʫʙʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ʧʽʜ ʯʘʩ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. 

ʂʦʥʩʪʨʫʢʪʠʚʥʽ ʧʘʨʘʤʝʪʨʠ ʚʠʧʫʩʢʥʦʾ ʩʠʩʪʝʤʠ ʜʠʟʝʣʷ ʦʙʫʤʦʚʣʶʶʪʴʩʷ ʾʾ 

ʧʣʦʱʝʶ ʧʦʚʝʨʭʥʽ ʪʝʧʣʦʦʙʤʽʥʫ ʤʽʞ ʚʽʜʧʨʘʮʴʦʚʘʥʠʤʠ ʛʘʟʘʤʠ, ʩʘʤʦʶ 

ʚʠʧʫʩʢʥʦʶ ʩʠʩʪʝʤʦʶ ʪʘ ʧʦʚʽʪʨʷʤ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʉʘʤʝ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʘʚʜʘʻ ʦʩʥʦʚʥʦʛʦ 

ʚʧʣʠʚʫ ʥʘ ʟʥʘʯʝʥʥʷ ʚʠʤʽʨʶʚʘʥʦʛʦ ʧʘʨʘʤʝʪʨʫ, ʦʩʢʽʣʴʢʠ ʚʽʜ ʾʾ ʟʥʘʯʝʥʥʷ 

ʟʘʣʝʞʠʪʴ ʢʽʣʴʢʽʩʥʘ ʚʝʣʠʯʠʥʘ ʪʝʧʣʦʦʙʤʽʥʫ ʤʽʞ ʚʽʜʧʨʘʮʴʦʚʘʥʠʤʠ ʛʘʟʘʤʠ, 

ʚʠʧʫʩʢʥʦʶ ʩʠʩʪʝʤʦʶ ʜʚʠʛʫʥʘ ʪʘ ʧʦʚʽʪʨʷʤ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʽ, ʷʢ 

ʥʘʩʣʽʜʦʢ, ʪʝʤʧʝʨʘʪʫʨʘ ɺɻ ʥʘ ʚʠʭʦʜʽ ʟ ʚʠʧʫʩʢʥʦʾ ʩʠʩʪʝʤʠ. 

ʇʣʦʱʘ ʧʦʚʝʨʭʥʽ ʪʝʧʣʦʦʙʤʽʥʫ ʚʠʧʫʩʢʥʦʾ ʩʠʩʪʝʤʠ ʜʠʟʝʣʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʟʘʩʦʙʫ ʚʠʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʾʾ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʘ ʩʘʤʝ, 

ʛʝʦʤʝʪʨʠʯʥʠʤʠ ʨʦʟʤʽʨʘʤʠ ʾʾ ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ (ʪʨʫʙ ʪʘ ʛʣʫʰʥʠʢʽʚ ʰʫʤʫ). 

 

ὸ̃ ὸ ὸ̐ ὸ Ὡ ,                                               (4.1) 
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ʜʝ ὸ ï ʪʝʤʧʝʨʘʪʫʨʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ; 

ὸ̐ ï ʧʦʯʘʪʢʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ɺɻ ʥʘ ʚʭʦʜʽ ʫ ʚʠʧʫʩʢʥʫ ʩʠʩʪʝʤʫ; 

Ὡ ï ʦʩʥʦʚʘ ʥʘʪʫʨʘʣʴʥʦʛʦ ʣʦʛʘʨʠʬʤʘ; 

ὒï ʜʦʚʞʠʥʘ ʪʨʫʙʠ ʚʠʧʫʩʢʥʦʾ ʩʠʩʪʝʤʠ; 

‌ï ʧʘʨʘʤʝʪʨ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻ ʪʝʧʣʦʧʝʨʝʜʘʯʫ ʚʽʜ ɺɻ ʜʦ ʪʨʫʙʠ ʚʠʧʫʩʢʥʦʾ 

ʩʠʩʪʝʤʠ ʪʘ ʜʘʣʽ ʜʦ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ: 

‌  .                                                             (4.2) 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ 

ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʜʠʟʝʣʷ 

Mercedes-Benz ʆʄ 615 ʥʘ ʚʠʭʦʜʽ ʟ ʚʠʧʫʩʢʥʦʾ ʩʠʩʪʝʤʠ ʚ ʨʝʞʠʤʘʭ ʭʦʣʦʩʪʦʛʦ 

ʭʦʜʫ ʟʜʽʡʩʥʶʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʦʚʽʪʨʷ ʚ ʤʝʞʘʭ ʚʽʜ 6Áʉ 

ʜʦ 24Áʉ. ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 4.15. 

ʆʩʢʽʣʴʢʠ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʠʟʝʣʽʚ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʚʠʢʦʥʫʚʘʪʠ ʚ 

ʨʝʞʠʤʘʭ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ, ʪʦ ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʘ ʜʚʠʛʫʥʘ 

ʟʘʜʘʚʘʣʘʩʷ ʚ ʨʝʞʠʤʘʭ ʤʽʥʽʤʘʣʴʥʦʾ, ʩʝʨʝʜʥʴʦʾ ʪʘ ʧʽʜʚʠʱʝʥʦʾ ʯʘʩʪʦʪʠ 

ʦʙʝʨʪʘʥʥʷ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ, ʘ ʩʘʤʝ - 850 ʭʚ-1, 2000 ʭʚ-1 ʪʘ 3000 ʭʚ-1. 

ʊʝʤʧʝʨʘʪʫʨʘ ɺɻ ʫ ʚʠʧʫʩʢʥʽʡ ʩʠʩʪʝʤʽ ʜʠʟʝʣʷ ʚʠʤʽʨʶʚʘʣʘʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʪʝʨʤʦʧʘʨ ʫ ʜʚʦʭ ʪʦʯʢʘʭ, ʧʝʨʰʘ (tɺɻ1) ï ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ɻʆʉʊ 

14846-81 [33], ʘ ʜʨʫʛʘ (tɺɻ2) - ʥʘ ʚʠʭʦʜʽ ʟ ʚʠʧʫʩʢʥʦʾ ʩʠʩʪʝʤʠ. 

ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʤʽʨʶʚʘʥʥʷ, ʟʤʝʥʰʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ 

ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (tʧʦʚ) ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ ʥʘ 

ʚʠʭʦʜʽ ʟ ʚʠʧʫʩʢʥʦʾ ʩʠʩʪʝʤʠ ʜʚʠʛʫʥʘ, ʪʘ , ʷʢ ʥʘʩʣʽʜʦʢ, ʟʙʽʣʴʰʝʥʥʷ ʨʽʟʥʠʮʽ ʤʽʞ 

ʪʝʤʧʝʨʘʪʫʨʦʶ ɺɻ ʚ ʧʝʨʰʽʡ ʪʘ ʜʨʫʛʽʡ ʪʦʯʢʘʭ ʚʠʤʽʨʶʚʘʥʥʷ ʥʘ ʚʩʽʭ ʨʝʞʠʤʘʭ 

ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ ʜʚʠʛʫʥʘ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʚʪʨʘʪ ʪʝʧʣʘ ʚʥʘʩʣʽʜʦʢ 

ʟʙʽʣʴʰʝʥʥʷ ʨʽʟʥʠʮʽ ʤʽʞ ʪʝʤʧʝʨʘʪʫʨʦʶ ɺɻ ʪʘ ʪʝʤʧʝʨʘʪʫʨʦʶ ʦʪʦʯʫʶʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. 

ʊʘʢ, ʧʨʠ ʯʘʩʪʦʪʽ ʦʙʝʨʪʘʥʥʷ ʚʘʣʘ ʜʚʠʛʫʥʘ 850 ʭʚ-1 (ʨʠʩ. 4.15. ʘ) 

ʟʤʝʥʰʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟ 24Áʉ ʜʦ 6Áʉ 
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ʧʨʠʟʚʝʣʦ ʜʦ ʟʤʝʥʰʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ ʜʠʟʝʣʷ ʥʘ ʚʠʭʦʜʽ ʟ ʚʠʧʫʩʢʥʦʾ ʪʨʫʙʠ 

ʥʘ 12Áʉ (11%) ʟʽ 109Áʉ ʜʦ 97Áʉ. 

 

ʘ 

 

ʙ 

 

ʚ 

ʈʠʩʫʥʦʢ 4.15 ï ɿʘʣʝʞʥʽʩʪʴ ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ ʜʠʟʝʣʷ Mercedes-Benz ʆʄ 615 ʥʘ 

ʚʠʭʦʜʽ ʟ ʜʚʠʛʫʥʘ (tɺɻ1) ʪʘ ʥʘ ʚʠʭʦʜʽ ʟ ʡʦʛʦ ʩʠʩʪʝʤʠ ʚʠʧʫʩʢʫ (tɺɻ2) ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (tʧʦʚ) ʧʨʠ ʯʘʩʪʦʪʘʭ ʦʙʝʨʪʘʥʥʷ ʚʘʣʘ 

ʜʚʠʛʫʥʘ ʚ ʨʝʞʠʤʘʭ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ 850 ʭʚ-1 (ʘ), 2000 ʭʚ-1 (ʙ) ʪʘ 3000 ʭʚ-1 (ʚ) 
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ʇʨʠ ʯʘʩʪʦʪʽ ʦʙʝʨʪʘʥʥʷ ʚʘʣʘ ʜʚʠʛʫʥʘ 2000 ʭʚ-1 (ʨʠʩ. 4.15. ʙ) ʟʤʝʥʰʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟ 24Áʉ ʜʦ 8Áʉ ʧʨʠʟʚʝʣʦ ʜʦ 

ʟʤʝʥʰʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ ʜʠʟʝʣʷ ʥʘ ʚʠʭʦʜʽ ʟ ʚʠʧʫʩʢʥʦʾ ʪʨʫʙʠ ʥʘ 8Áʉ (5,4%) 

ʟʽ 148Áʉ ʜʦ 140Áʉ, ʘ ʧʨʠ ʯʘʩʪʦʪʽ ʦʙʝʨʪʘʥʥʷ ʚʘʣʘ ʜʚʠʛʫʥʘ 3000 ʭʚ-1 (ʨʠʩ. 4.15. 

ʚ), ʟʤʝʥʰʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ ʩʪʘʥʦʚʠʣʦ 11Áʉ (6,5%) ʟʽ 170Áʉ ʜʦ 159Áʉ ʧʨʠ 

ʟʤʝʥʰʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟ 23Áʉ ʜʦ 8Áʉ. 

ɿʛʽʜʥʦ ʟ ʦʪʨʠʤʘʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʚʧʣʠʚ ʪʝʤʧʝʨʘʪʫʨʠ ʦʪʦʯʫʶʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʟʤʽʥʫ ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ ʧʨʠ ʾʭ ʧʨʦʭʦʜʞʝʥʥʽ ʧʦʚʟʜʦʚʞ ʩʠʩʪʝʤʠ 

ʚʠʧʫʩʢʫ ʂʊɿ ʤʘʻ ʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʧʨʠ ʤʽʥʽʤʘʣʴʥʠʭ ʦʙʦʨʦʪʘʭ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ 

ʜʚʠʛʫʥʘ ʥʽʞ ʧʨʠ ʩʝʨʝʜʥʽʭ ʪʘ ʧʽʜʚʠʱʝʥʠʭ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʙʽʣʴʰʦʶ 

ʰʚʠʜʢʽʩʪʶ ɺɻ ʫ ʚʠʧʫʩʢʥʽʡ ʩʠʩʪʝʤʽ, ʪʘ, ʷʢ ʥʘʩʣʽʜʦʢ, ʤʝʥʰʠʤʠ ʚʪʨʘʪʘʤʠ ʪʝʧʣʘ. 

ɿʤʝʥʰʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʦ 16Áʉ ʥʝ 

ʤʘʻ ʩʫʪʪʻʚʦʛʦ ʚʧʣʠʚʫ ʥʘ ʟʤʽʥʫ ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ ʥʘ ʚʠʭʦʜʽ ʟ ʩʠʩʪʝʤʠ ʚʠʧʫʩʢʫ 

ʂʊɿ, ʽ ʪʦʤʫ, ʥʝ ʧʦʪʨʝʙʫʻ ʚʨʘʭʫʚʘʥʥʷ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʤʠʪʪʻʚʠʭ ʟʥʘʯʝʥʴ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʽʤʧʫʣʴʩʽʚ ɺɻ ʧʽʜ ʯʘʩ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʣʦʱʘ ʧʦʚʝʨʭʥʽ ʪʝʧʣʦʦʙʤʽʥʫ ʤʽʞ 

ʚʽʜʧʨʘʮʴʦʚʘʥʠʤʠ ʛʘʟʘʤʠ, ʚʠʧʫʩʢʥʦʶ ʩʠʩʪʝʤʦʶ ʪʘ ʧʦʚʽʪʨʷʤ ʦʪʦʯʫʶʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʘ ʪʘʢʦʞ, ʰʚʠʜʢʽʩʪʴ ʧʦʪʦʢʫ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʤʘʶʪʴ ʚʧʣʠʚ ʥʘ 

ʟʥʘʯʝʥʥʷ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʧʘʨʘʤʝʪʨʫ (ʪʝʤʧʝʨʘʪʫʨʫ ɺɻ). 

ɺʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ 

ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʧʘʨʘʤʝʪʨʫ ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʧʨʘʚʢʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʦʪʨʠʤʘʥʽ ʧʽʜ ʯʘʩ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʽʤʧʫʣʴʩʽʚ ʙʫʜʫʪʴ ʧʨʠʚʦʜʠʪʠʩʷ ʜʦ ʦʜʥʽʻʾ (ʙʘʟʦʚʦʾ) 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʘ ʚʞʝ ʧʦʪʽʤ, ʧʦʨʽʚʥʶʚʘʪʠʩʷ ʟ 

ʥʦʨʤʘʪʠʚʥʠʤ ʟʥʘʯʝʥʥʷʤ. 

ʊʘʢʝ ʢʦʨʠʛʫʚʘʥʥʷ ʟʥʘʯʝʥʴ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʽʤʧʫʣʴʩʽʚ ʻ ʥʝʦʙʭʽʜʥʠʤ 

ʪʽʣʴʢʠ ʧʨʠ ʪʘʢʠʭ ʟʥʘʯʝʥʥʷʭ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʧʨʠ ʷʢʠʭ ʚʦʥʘ ʤʘʻ ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʥʘ ʟʤʽʥʫ ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ ʥʘ ʚʠʭʦʜʽ ʟ 

ʩʠʩʪʝʤʠ ʚʠʧʫʩʢʫ ʂʊɿ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ ʜʠʟʝʣʷ Mercedes-Benz ʆʄ 615 
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ʪʘʢʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʻ 

ʪʝʤʧʝʨʘʪʫʨʠ ʥʠʞʯʽ ʟʘ 16 Áʉ. 

 

4.6 ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʚʽʜʤʦʚ ʩʠʩʪʝʤ ʪʘ 

ʤʝʭʘʥʽʟʤʽʚ ʜʠʟʝʣʷ ʥʘ ʝʢʦʣʦʛʽʯʥʽ, ʝʥʝʨʛʝʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʪʘ ʪʝʤʧʝʨʘʪʫʨʫ 

ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ 

 

ʉʪʝʥʜʦʚʽ ʤʦʪʦʨʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʜʠʟʝʣʷ. 

ʅʝʩʧʨʘʚʥʦʩʪʽ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʜʚʠʛʫʥʘʭ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ ʡʦʛʦ 

ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ʊʘʢʽ ʥʝʩʧʨʘʚʥʦʩʪʽ ʧʨʦʷʚʣʷʶʪʴʩʷ ʟʤʽʥʦʶ 

ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʧʦʢʘʟʥʠʢʠ ʨʦʙʦʪʠ ʜʚʠʛʫʥʽʚ, ʷʢʽ ʚʠʷʚʣʷʶʪʴʩʷ 

ʧʽʜ ʯʘʩ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʤʝʪʦʜʘʤʠ ʪʘ ʟʘʩʦʙʘʤʠ ʟʘ 

ʜʦʧʫʩʪʠʤʠʤʠ ʟʥʘʯʝʥʥʷʤʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʚʽʜʤʦʚ ʪʘ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʥʘ 

ʧʦʢʘʟʥʠʢʠ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ, ʷʢʽ ʦʧʠʩʘʥʦ ʫ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʽ ʜʠʩʝʨʪʘʮʽʡʥʦʾ 

ʨʦʙʦʪʠ, ʧʦʢʘʟʫʶʪʴ, ʱʦ ʚʽʜʭʠʣʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʜʠʟʝʣʷ ʚʽʜ ʥʦʨʤʘʣʴʥʦʛʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʥʠ ʧʦʪʫʞʥʦʩʪʽ ʜʚʠʛʫʥʘ, ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ, ʜʠʤʥʦʩʪʽ ʪʘ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʪʦʱʦ. 

ɿ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʚʠʛʫʥʘ Mercedes-Benz ʆʄ 615 

ʪʝʭʥʽʯʥʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʟʘʚʦʜʫ-ʚʠʨʦʙʥʠʢʘ (ʪʘʙʣ. 4.3) ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʟʥʘʯʝʥʴ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ, ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ, 

ʛʦʜʠʥʥʦʾ ʪʘ ʧʠʪʦʤʦʾ ʚʠʪʨʘʪ ʧʘʣʠʚʘ, ʷʢʽ ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʨʠʡʥʷʪʦ ʟʘ ʙʘʟʦʚʽ 

(ʦʪʨʠʤʘʥʽ ʫ ʪʝʭʥʽʯʥʦ ʩʧʨʘʚʥʦʤʫ ʩʪʘʥʽ), ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʩʪʝʥʜʦʚʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʨʦʟʧʦʯʘʪʦ ʟ ʚʠʟʥʘʯʝʥʥʷ ʟʦʚʥʽʰʥʴʦʾ ʰʚʠʜʢʽʩʥʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʨʠʩ. 4.16) ʟʛʽʜʥʦ ʟ ɻʆʉʊ 14846-81 [30]. 

ʆʪʨʠʤʘʥʽ, ʟʘ ʟʦʚʥʽʰʥʴʦʶ ʰʚʠʜʢʽʩʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ, ʟʥʘʯʝʥʥʷ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ (Nemax) ʪʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ (ʄʢmax) 

ʜʠʟʝʣʷ Mercedes-Benz ʆʄ 615, ʩʚʽʜʯʘʪʴ ʧʨʦ ʾʭ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʜʘʥʠʤ 

ʚʠʨʦʙʥʠʢʘ, ʥʘʚʝʜʝʥʠʤ ʫ ʪʘʙʣʠʮʽ 5. ʄʘʢʩʠʤʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʪʘ 

ʤʘʢʩʠʤʘʣʴʥʠʡ ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ ʜʠʟʝʣʷ ʻ ʤʝʥʰʠʤʠ ʚʽʜ ʥʦʨʤʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ 

ʚʠʨʦʙʥʠʢʘ ʥʘ 4,3 % ʪʘ 3,5 % ʚʽʜʧʦʚʽʜʥʦ, ʪʘ ʟʛʽʜʥʦ ʟ ɻʆʉʊ 14846-81 
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ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʧʝʨʽʦʜʠʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ. ʊʘʢʦʞ, ʨʝʟʫʣʴʪʘʪʠ 

ʚʠʧʨʦʙʫʚʘʥʴ, ʦʪʨʠʤʘʥʽ ʧʽʜ ʯʘʩ ʚʠʟʥʘʯʝʥʥʷ ʟʦʚʥʽʰʥʴʦʾ ʰʚʠʜʢʽʩʥʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʧʨʷʤʠʡ ʟʚôʷʟʦʢ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ 

ʛʘʟʽʚ (ʊɺɻ) ʜʠʟʝʣʷ ʟ ʡʦʛʦ ʝʬʝʢʪʠʚʥʦʶ ʧʦʪʫʞʥʽʩʪʶ (Ne), ʢʨʫʪʥʠʤ ʤʦʤʝʥʪʦʤ 

(ʄʢ), ʛʦʜʠʥʥʦʶ (Gʧʘʣ) ʪʘ ʧʠʪʦʤʦʶ (ge) ʚʠʪʨʘʪʘʤʠ ʧʘʣʠʚʘ.  

 

ʈʠʩʫʥʦʢ. 4.16 - ɿʦʚʥʽʰʥʷ ʰʚʠʜʢʽʩʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʚʠʛʫʥʘ Mercedes-Benz 
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ɺʧʣʠʚ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʥʘ ʝʥʝʨʛʝʪʠʯʥʽ, 

ʝʢʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʪʘ ʧʘʣʠʚʥʫ ʝʢʦʥʦʤʽʯʥʽʩʪʴ ʜʠʟʝʣʷ Mercedes-Benz ʆʄ 615, ʘ 

ʪʘʢʦʞ, ʥʘ ʜʠʤʥʽʩʪʴ ʽ ʪʝʤʧʝʨʘʪʫʨʫ ʡʦʛʦ ɺɻ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʘʭ 4.17 - 4.33. 

ɿʛʽʜʥʦ ʟ ʥʘʚʝʜʝʥʠʤʠ ʜʘʥʠʤʠ (ʨʠʩ. 4.17, 4.18 ʪʘ 4.19), ʚʽʜʭʠʣʝʥʥʷ ʢʫʪʘ 

ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ, ʷʢ ʚ ʙʽʣʴʰʫ ʪʘʢ ʽ ʚ ʤʝʥʰʫ ʩʪʦʨʦʥʠ, ʚʽʜ 

ʥʦʨʤʘʪʠʚʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʷʢʝ ʩʪʘʥʦʚʠʪʴ 18Á ʧʦʚʦʨʦʪʫ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʘ (ʜʘʣʽ - 

ʇʂɺ) ʜʦ ɺʄʊ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ (Nemax), 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ (ʄʢmax), ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʧʠʪʦʤʦʾ ʚʠʪʨʘʪʠ 

ʧʘʣʠʚʘ (ge) ʽ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ (ʊɺɻ). ɻʦʜʠʥʥʘ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ 

(Gʧʘʣ) ʟʤʽʥʶʚʘʣʘʩʷ ʚ ʤʝʞʘʭ ʧʦʭʠʙʢʠ ʝʢʩʧʝʨʠʤʝʥʪʫ (ʨʠʩ. 4.19). 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʨʝʞʠʤʽ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ (ʨʠʩ. 4.17 ʪʘ 4.19) 

ʟʙʽʣʴʰʝʥʥʷ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʚʽʜ ʥʦʨʤʘʪʠʚʥʦʛʦ 

ʟʥʘʯʝʥʥʷ ʥʘ 4Á ʇʂɺ ʜʚʠʛʫʥʘ ʧʨʠʟʚʝʣʦ ʜʦ ʥʝʟʥʘʯʥʦʛʦ (ʥʘ 0,5%) ʟʥʠʞʝʥʥʷ 

Nemax ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʥʘ 1,5% ʧʠʪʦʤʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ge. ɿʙʽʣʴʰʝʥʥʷ ʢʫʪʘ ʥʘ 7Á 

ʇʂɺ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ Nemax ʥʘ 5,4% ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʥʘ 1,9% ʧʠʪʦʤʦʾ 

ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ge. ɺ ʨʝʞʠʤʽ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ (ʨʠʩ. 4.18 ʪʘ 

4.19) ʪʘʢʝ ʟʙʽʣʴʰʝʥʥʷ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ (ʥʘ 4Á ʪʘ 7Á 

ʇʂɺ) ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʄʢmax ʥʘ 2,9% ʪʘ 7,1% ʚʽʜʧʦʚʽʜʥʦ, ʪʘ 

ʟʙʽʣʴʰʝʥʥʷ ʧʠʪʦʤʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ge ʥʘ 3,0% ʪʘ 7,9% ʚʽʜʧʦʚʽʜʥʦ. 

ɿʤʝʥʰʝʥʥʷ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʚʽʜ ʥʦʨʤʘʪʠʚʥʦʛʦ 

ʟʥʘʯʝʥʥʷ ʥʘ 3Á, 5Á ʪʘ 9Á ʇʂɺ ʜʚʠʛʫʥʘ ʧʨʠʟʚʝʣʦ ʜʦ: 

- ʟʤʝʥʰʝʥʥʷ ʚ ʨʝʞʠʤʽ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ (ʨʠʩ. 4.17 ʪʘ 4.19) 

Nemax ʥʘ 3,9, 7,9 ʽ 17,2 % ʚʽʜʧʦʚʽʜʥʦ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʧʠʪʦʤʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ge 

ʥʘ 5,0, 13,6 ʽ 20,9 % ʚʽʜʧʦʚʽʜʥʦ; 

- ʟʤʝʥʰʝʥʥʷ ʚ ʨʝʞʠʤʽ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ (ʨʠʩ. 4.18 ʪʘ 

4.19) ʄʢmax ʥʘ 2,7, 2,4 ʽ 8,0 % ʚʽʜʧʦʚʽʜʥʦ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʧʠʪʦʤʦʾ ʚʠʪʨʘʪʠ 

ʧʘʣʠʚʘ ge ʥʘ 3,4, 3,5 ʽ 8,4 % ʚʽʜʧʦʚʽʜʥʦ. 
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ʈʠʩʫʥʦʢ 4.17 - ɿʘʣʝʞʥʽʩʪʴ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ (Nemax) ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ 

ɺɻ (ʊɺɻ) ʜʠʟʝʣʷ ʚʽʜ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ  

 

ʈʠʩʫʥʦʢ 4.18 - ɿʘʣʝʞʥʽʩʪʴ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ (ʄʢmax) ʪʘ 

ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ (ʊɺɻ) ʜʠʟʝʣʷ ʚʽʜ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ 
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ʈʠʩʫʥʦʢ 4.19 - ɿʘʣʝʞʥʽʩʪʴ ʤʘʩʦʚʦʾ ʛʦʜʠʥʥʦʾ (Gʧʘʣ) ʪʘ ʧʠʪʦʤʦʾ (ge) ʚʠʪʨʘʪ 

ʧʘʣʠʚʘ ʜʠʟʝʣʷ ʚʽʜ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ, ʜʝ: 1, 2 - Gʧʘʣ, ʘ 3, 

4 - ge ʚʽʜʧʦʚʽʜʥʦ ʚ ʨʝʞʠʤʘʭ Nemax ʪʘ ʄʢmax 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʧʨʦʙʫʚʘʥʥʷ ʜʠʟʝʣʷ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ: 

1) ʚ ʨʝʞʠʤʽ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ (ʨʠʩ. 4.20) ʟʙʽʣʴʰʝʥʥʷ ʢʫʪʘ 

ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʚʽʜ ʥʦʨʤʘʪʠʚʥʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘ 4Á ʪʘ 7Á 

ʇʂɺ ʜʚʠʛʫʥʘ ʧʨʠʟʚʝʣʦ ʜʦ: 

- ʟʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʫ ɺɻ ʤʦʥʦʦʢʩʠʜʫ ʚʫʛʣʝʮʶ (CO) ʥʘ 92,1% ʪʘ ʫ 

3,3 ʨʘʟʠ ʚʽʜʧʦʚʽʜʥʦ, ʩʫʤʘʨʥʠʭ (ʟʘʛʘʣʴʥʠʭ) ʚʫʛʣʝʚʦʜʥʽʚ (HC) ʥʘ 47,4 ʪʘ 

33,1% ʚʽʜʧʦʚʽʜʥʦ, ʽ ʜʠʤʥʦʩʪʽ ɺɻ (N) ʥʘ 64,0% (ʚʽʜʥʦʩʥʠʭ) ʪʘ ʫ 2,2 ʨʘʟʠ 

ʚʽʜʧʦʚʽʜʥʦ; 

- ʟʤʝʥʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʦʢʩʠʜʽʚ ʘʟʦʪʫ (Nʆx) ʫ ɺɻ ʥʘ 1,6 ʪʘ 5,6% 

ʚʽʜʧʦʚʽʜʥʦ.  

2) ʚ ʨʝʞʠʤʽ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ (ʨʠʩ. 4.21) ʪʘʢʝ ʟʙʽʣʴʰʝʥʥʷ 

ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʧʨʠʟʚʝʣʦ ʜʦ: 
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-  ʟʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʫ ɺɻ ʤʦʥʦʦʢʩʠʜʫ ʚʫʛʣʝʮʶ (CO) ʥʘ 13,0 ʪʘ 

97,6% ʚʽʜʧʦʚʽʜʥʦ, ʩʫʤʘʨʥʠʭ (ʟʘʛʘʣʴʥʠʭ) ʚʫʛʣʝʚʦʜʥʽʚ (HC) ʥʘ 38,5 ʪʘ 15,4% 

ʚʽʜʧʦʚʽʜʥʦ, ʽ ʜʠʤʥʦʩʪʽ ɺɻ (N) ʥʘ 35,0 ʪʘ 57,5% (ʚʽʜʥʦʩʥʠʭ) ʚʽʜʧʦʚʽʜʥʦ; 

- ʟʤʝʥʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʦʢʩʠʜʽʚ ʘʟʦʪʫ (Nʆx) ʫ ɺɻ ʥʘ 5,5 ʪʘ 11,6% 

ʚʽʜʧʦʚʽʜʥʦ. 

3) ʚ ʨʝʞʠʤʽ ʤʽʥʽʤʘʣʴʥʦʾ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ ʜʚʠʛʫʥʘ (ʨʠʩ. 

4.22) ʚʽʜʧʦʚʽʜʥʝ ʟʙʽʣʴʰʝʥʥʷ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ 

ʧʨʠʟʚʝʣʦ ʜʦ: 

- ʟʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʦʢʩʠʜʽʚ ʘʟʦʪʫ (Nʆx) ʫ ɺɻ ʥʘ 24,7 ʪʘ 43,4% 

ʚʽʜʧʦʚʽʜʥʦ, ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ (ʊɺɻ) ʥʘ 5Á ʪʘ 18Á 

ʚʽʜʧʦʚʽʜʥʦ; 

- ʟʤʝʥʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʫ ɺɻ ʤʦʥʦʦʢʩʠʜʫ ʚʫʛʣʝʮʶ (CO) ʥʘ 22,8 ʪʘ 31,0% 

ʚʽʜʧʦʚʽʜʥʦ, ʩʫʤʘʨʥʠʭ (ʟʘʛʘʣʴʥʠʭ) ʚʫʛʣʝʚʦʜʥʽʚ (HC) ʥʘ 54,6% ʧʨʠ ʢʫʪʽ 

ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʱʦ ʩʪʘʥʦʚʠʚ 25Á ʇʂɺ ʜʦ ɺʄʊ; 

- ʜʠʤʥʽʩʪʴ ɺɻ (N) ʟʤʽʥʶʚʘʣʘʩʷ ʚ ʤʝʞʘʭ ʧʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʥʥʷ. 

4) ʟʤʝʥʰʝʥʥʷ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʚʽʜ ʥʦʨʤʘʪʠʚʥʦʛʦ 

ʟʥʘʯʝʥʥʷ ʥʘ 3Á, 5Á ʪʘ 9Á ʇʂɺ ʜʚʠʛʫʥʘ ʚ ʨʝʞʠʤʽ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ 

(ʨʠʩ. 4.20) ʧʨʠʟʚʝʣʦ ʜʦ: 

- ʟʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʫ ɺɻ ʤʦʥʦʦʢʩʠʜʫ ʚʫʛʣʝʮʶ (CO) ʥʘ 28,8; 38,9 ʪʘ 

56,6% ʚʽʜʧʦʚʽʜʥʦ, ʩʫʤʘʨʥʠʭ (ʟʘʛʘʣʴʥʠʭ) ʚʫʛʣʝʚʦʜʥʽʚ (HC) ʥʘ 1,2% ʪʘ ʫ 3,4 

ʽ 7,7 ʨʘʟʠ ʚʽʜʧʦʚʽʜʥʦ, ʽ ʜʠʤʥʦʩʪʽ ɺɻ (N) ʥʘ 0; 8,0 ʪʘ 44,0% (ʚʽʜʥʦʩʥʠʭ) 

ʚʽʜʧʦʚʽʜʥʦ; 

- ʟʤʝʥʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʦʢʩʠʜʽʚ ʘʟʦʪʫ (Nʆx) ʫ ɺɻ ʥʘ 5,2; 17,0 ʪʘ 29,2% 

ʚʽʜʧʦʚʽʜʥʦ.  

5) ʚ ʨʝʞʠʤʽ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ (ʨʠʩ. 4.21) ʚʽʜʧʦʚʽʜʥʝ 

ʟʤʝʥʰʝʥʥʷ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʧʨʠʟʚʝʣʦ ʜʦ: 

-  ʟʤʝʥʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʫ ɺɻ ʤʦʥʦʦʢʩʠʜʫ ʚʫʛʣʝʮʶ (CO) ʥʘ 34,5; 43,9 ʪʘ 

36,0% ʚʽʜʧʦʚʽʜʥʦ, ʩʫʤʘʨʥʠʭ (ʟʘʛʘʣʴʥʠʭ) ʚʫʛʣʝʚʦʜʥʽʚ (HC) ʥʘ 14,2 ʪʘ 

ʜʠʤʥʦʩʪʽ ɺɻ (N) ʥʘ 2,5% ʧʨʠ ʢʫʪʽ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʱʦ 
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ʩʪʘʥʦʚʠʚ 15Á ʇʂɺ ʜʦ ɺʄʊ, ʘ ʪʘʢʦʞ, ʦʢʩʠʜʽʚ ʘʟʦʪʫ (Nʆx) ʥʘ 14,8% ʧʨʠ ʢʫʪʽ 

ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʱʦ ʩʪʘʥʦʚʠʚ 9Á ʇʂɺ ʜʦ ɺʄʊ; 

- ʟʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʩʫʤʘʨʥʠʭ (ʟʘʛʘʣʴʥʠʭ) ʚʫʛʣʝʚʦʜʥʽʚ (HC) ʫ 2,9 ʪʘ 

5,7 ʨʘʟʠ ʧʨʠ ʢʫʪʽ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʱʦ ʩʪʘʥʦʚʠʚ 13Á ʪʘ 

9Á ʇʂɺ ʜʦ ɺʄʊ ʚʽʜʧʦʚʽʜʥʦ, ʦʢʩʠʜʽʚ ʘʟʦʪʫ (Nʆx) ʥʘ 10,6 ʪʘ 3,2% ʧʨʠ ʢʫʪʽ 

ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʱʦ ʩʪʘʥʦʚʠʚ 15Á ʪʘ 13Á ʇʂɺ ʜʦ ɺʄʊ 

ʚʽʜʧʦʚʽʜʥʦ, ʘ ʪʘʢʦʞ,  ʜʠʤʥʦʩʪʽ ɺɻ (N) ʥʘ 2,5% ʧʨʠ ʢʫʪʽ ʚʠʧʝʨʝʜʞʝʥʥʷ 

ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʱʦ ʩʪʘʥʦʚʠʚ 9Á ʇʂɺ ʜʦ ɺʄʊ; 

6) ʚ ʨʝʞʠʤʽ ʤʽʥʽʤʘʣʴʥʦʾ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ ʜʚʠʛʫʥʘ (ʨʠʩ. 

4.22) ʪʘʢʝ ʟʤʝʥʰʝʥʥʷ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʧʨʠʟʚʝʣʦ ʜʦ: 

- ʟʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʫ ɺɻ ʤʦʥʦʦʢʩʠʜʫ ʚʫʛʣʝʮʶ (CO) ʥʘ 75,8 ʪʘ ʫ 8,4 

ʪʘ 12,2 ʨʘʟʠ ʚʽʜʧʦʚʽʜʥʦ, ʩʫʤʘʨʥʠʭ (ʟʘʛʘʣʴʥʠʭ) ʚʫʛʣʝʚʦʜʥʽʚ (HC) ʫ 2,8, 25,1 

ʪʘ, ʤʘʡʞʝ, ʫ 60 ʨʘʟ ʚʽʜʧʦʚʽʜʥʦ, ʜʠʤʥʦʩʪʽ ɺɻ (N) ʥʘ 14,3% ʪʘ ʫ 11,4 ʽ 14,3 

ʨʘʟʠ ʚʽʜʧʦʚʽʜʥʦ, ʘ ʪʘʢʦʞ, ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ (ʊɺɻ) ʥʘ 14Á, 

17Á ʪʘ 28Á ʚʽʜʧʦʚʽʜʥʦ. 

- ʟʤʝʥʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʦʢʩʠʜʽʚ ʘʟʦʪʫ (Nʆx) ʫ ɺɻ ʥʘ 26,8, 47,7 ʪʘ 62,5% 

ʚʽʜʧʦʚʽʜʥʦ. 

 

ʈʠʩʫʥʦʢ 4.20 - ɿʘʣʝʞʥʽʩʪʴ ʢʦʥʮʝʥʪʨʘʮʽʡ ʐʈ ʜʠʟʝʣʷ ʚ ʨʝʞʠʤʽ Nemax ʚʽʜ ʢʫʪʘ 

ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ, ɗ, ʛʨʘʜ. ʇʂɺ ʜʦ ɺʄʊ 
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ʈʠʩʫʥʦʢ 4.21 - ɿʘʣʝʞʥʽʩʪʴ ʢʦʥʮʝʥʪʨʘʮʽʡ ʐʈ ʜʠʟʝʣʷ ʚ ʨʝʞʠʤʽ ʄʢmax ʚʽʜ ʢʫʪʘ 

ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ, ɗ, Á ʇʂɺ ʜʦ ɺʄʊ 

 

ʈʠʩʫʥʦʢ 4.22 - ɿʘʣʝʞʥʽʩʪʴ ʢʦʥʮʝʥʪʨʘʮʽʡ ʐʈ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ (ʊɺɻ) ʜʠʟʝʣʷ ʚ 

ʨʝʞʠʤʽ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ ʚʽʜ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ, ɗ, ʛʨʘʜ. 
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ɺ ʨʝʞʠʤʽ ʚʽʣʴʥʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ ʟʤʽʥʘ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ 

ʧʘʣʠʚʘ, ʷʢ ʚ ʩʪʦʨʦʥʫ ʟʙʽʣʴʰʝʥʥʷ, ʪʘʢ ʽ ʚ ʩʪʦʨʦʥʫ ʟʤʝʥʰʝʥʥʷ,  ʧʨʠʟʚʦʜʠʣʘ ʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʜʠʤʥʦʩʪʽ ɺɻ (N) ʜʠʟʝʣʷ (ʨʠʩ. 4.23). ɿʙʽʣʴʰʝʥʥʷ ʢʫʪʘ 

ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʚʽʜ ʥʦʨʤʘʪʠʚʥʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘ 4Á ʪʘ 7Á 

ʇʂɺ ʜʚʠʛʫʥʘ ʧʨʠʟʚʝʣʦ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʜʠʤʥʦʩʪʽ ɺɻ ʥʘ 55,6% (ʚʽʜʥ.) ʪʘ ʫ 2,6 

ʨʘʟʠ ʚʽʜʧʦʚʽʜʥʦ, ʘ ʟʤʝʥʰʝʥʥʷ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʥʘ 3Á, 

5Á ʪʘ 9Á ʇʂɺ ʜʚʠʛʫʥʘ ʧʨʠʟʚʝʣʦ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʜʠʤʥʦʩʪʽ ɺɻ ʥʘ 16,7% (ʚʽʜʥ.), 

61,1% (ʚʽʜʥ.) ʪʘ ʫ 4,9 ʨʘʟʠ ʚʽʜʧʦʚʽʜʥʦ. 

 

ʈʠʩʫʥʦʢ 4.23 - ɿʘʣʝʞʥʽʩʪʴ ʜʠʤʥʦʩʪʽ ɺɻ ʜʠʟʝʣʷ ʚ ʨʝʞʠʤʽ ʚʽʣʴʥʦʛʦ 

ʧʨʠʩʢʦʨʝʥʥʷ ʚʽʜ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ (ɗ) 

ʆʮʽʥʶʚʘʥʥʷ ʚʧʣʠʚʫ ʟʤʽʥʠ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʥʘ 

ʜʠʤʥʽʩʪʴ ɺɻ (N) ʜʠʟʝʣʷ ʟʘ ʨʝʞʠʤʘʤʠ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʜʚʠʛʫʥʘ ʧʦʢʘʟʘʣʦ, ʱʦ:  

- ʧʨʠ ʯʘʩʪʦʪʽ ʦʙʝʨʪʘʥʥʷ ʜʚʠʛʫʥʘ 3000 ʭʚ-1 (ʨʠʩ. 4.24) ʪʘ ʢʫʪʘʭ ʚʠʧʝʨʝʜʞʝʥʥʷ 

ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ 22Á ʪʘ 25Á ʇʂɺ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʘʯʥʝ ʧʽʜʚʠʱʝʥʥʷ 

ʜʠʤʥʦʩʪʽ ɺɻ (N) (ʚʽʜ 20% ʚʽʜʥ. ʜʦ ʙʽʣʴʰʝ ʥʽʞ ʫ 2,5 ʨʘʟʠ) ʥʘ ʚʩʽʭ ʨʝʞʠʤʘʭ 

ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʠʟʝʣʷ. ɿʤʝʥʰʝʥʥʷ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ 

ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʜʦ 13Á ʪʘ 15Á ʇʂɺ ʥʝ ʜʘʻ ʦʜʥʦʟʥʘʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʜʠʤʥʽʩʪʴ ɺɻ (ʜʠʤʥʽʩʪʴ ʟʤʽʥʶʻʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 4% ʜʦ 8% ʷʢ ʚ ʙʽʣʴʰʫ ʪʘʢ ʽ 

ʚʤʝʥʰʫ ʩʪʦʨʦʥʠ). ɿʤʝʥʰʝʥʥʷ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʜʦ 

9Á ʇʂɺ ʟʙʽʣʴʰʫʻ ʜʠʤʥʽʩʪʴ ɺɻ ʥʘ 44% ʚʽʜʥ., 83% ʚʽʜʥ ʪʘ ʫ 2 ʨʘʟʠ ʧʨʠ 
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100%, 25% ʪʘ 10% ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ, ʧʨʠ 50% ʪʘ 75% 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʟʥʘʯʥʝ ʟʤʝʥʰʝʥʥʷ ʜʠʤʥʦʩʪʽ ɺɻ (ʥʘ 17,6%  

ʚʽʜʥ. ʪʘ 6,7% ʚʽʜʥ. ʚʽʜʧʦʚʽʜʥʦ); 

- ʧʨʠ ʯʘʩʪʦʪʽ ʦʙʝʨʪʘʥʥʷ ʜʚʠʛʫʥʘ 1400 ʭʚ-1 (ʨʠʩ. 4.25) ʪʘ ʢʫʪʽ ʚʠʧʝʨʝʜʞʝʥʥʷ 

ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ 25Á ʇʂɺ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ ʜʠʤʥʦʩʪʽ ɺɻ 

(N) ʚʽʜ 50 % ʚʽʜʥ. ʜʦ ʜʚʦʭ ʨʘʟ ʥʘ ʚʩʽʭ ʨʝʞʠʤʘʭ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʠʟʝʣʷ. ʇʨʠ ʢʫʪʽ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ 22Á 

ʇʂɺ ʪʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ ʜʠʤʥʦʩʪʽ ɺɻ (N) ʚʽʜ 10% ʚʽʜʥ. ʜʦ 

35% ʚʽʜʥ. ʥʘ ʚʩʽʭ ʨʝʞʠʤʘʭ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʂʫʪʠ 

ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ 9Á, 13Á ʪʘ 15Á ʇʂɺ ʧʨʠ 100% 

ʥʘʚʘʥʪʘʞʝʥʥʽ ʥʝ ʤʘʶʪʴ ʟʥʘʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʜʠʤʥʽʩʪʴ ɺɻ (ʜʠʤʥʽʩʪʴ 

ʟʤ̔ʥʶʻʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ -2,5 % ʜʦ 2,5 %). ɹʽʣʴʰ ʧʽʟʥʽ ʢʫʪʠ ʚʠʧʝʨʝʜʞʝʥʥʷ 

ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ (9Á ʪʘ 13Á ʇʂɺ) ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʥʘʯʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ 

ʜʠʤʥʦʩʪʽ ɺɻ ʧʨʠ 50 %, 25 %, 10 % ʪʘ 0 % ʥʘʚʘʥʪʘʞʝʥʥʷ. ʊʘʢ, ʜʣʷ 13Á ʇʂɺ 

ʟʙʽʣʴʰʝʥʥʷ ʜʠʤʥʦʩʪʽ ɺɻ (N) ʩʢʣʘʜʘʻ ʚʽʜ 13,8 % ʚʽʜʥ. ʜʦ ʙʽʣʴʰ ʥʽʞ 11 ʨʘʟ, ʘ 

ʜʣʷ 9Á ʇʂɺ ʟʙʽʣʴʰʝʥʥʷ ʩʢʣʘʜʘʻ ʚʽʜ 25,7 % ʚʽʜʥ. ʜʦ ʙʽʣʴʰ ʥʽʞ 14 ʨʘʟ 

ʚʽʜʧʦʚʽʜʥʦ. 

 

ʈʠʩʫʥʦʢ 4.24 - ɿʘʣʝʞʥʽʩʪʴ ʜʠʤʥʦʩʪʽ ɺɻ ʜʠʟʝʣʷ ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠ ʨʽʟʥʠʭ 

ʟʥʘʯʝʥʥʷʭ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʪʘ ʧʨʠ ʯʘʩʪʦʪʽ ʦʙʝʨʪʘʥʥʷ 

ʚʘʣʘ ʜʚʠʛʫʥʘ 3000 ʭʚ-1 
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ʈʠʩʫʥʦʢ 4.25 - ɿʘʣʝʞʥʽʩʪʴ ʜʠʤʥʦʩʪʽ ɺɻ ʜʠʟʝʣʷ ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠ ʨʽʟʥʠʭ 

ʟʥʘʯʝʥʥʷʭ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʪʘ ʧʨʠ n = 1400 ʭʚ-1 

ɺʧʣʠʚ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ ɺɻ 

(ʊʚʛ) ʜʠʟʝʣʷ ʟʘ ʨʝʞʠʤʘʤʠ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʨʠʩ. 4.26 ʪʘ 4.27) 

ʧʦʢʘʟʫʻ, ʱʦ: 

- ʧʨʠ ʯʘʩʪʦʪʽ ʦʙʝʨʪʘʥʥʷ ʜʚʠʛʫʥʘ 3000 ʭʚ-1 (ʨʠʩ. 4.26) ʟʙʽʣʴʰʝʥʥʷ ʢʫʪʘ 

ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʜʦ 22Á ʪʘ 25Á ʇʂɺ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʽʩʪʦʪʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ (ʊʚʛ) (5,9 % ʪʘ 11,2 % ʚʽʜʧʦʚʽʜʥʦ) 

ʧʨʠ 100 % ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʠʟʝʣʷ, ʥʘ ʽʥʰʠʭ ʨʝʞʠʤʘʭ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʤʽʥʠ ʊʚʛ ʥʝ ʻ ʩʫʪʪʻʚʠʤʠ. ɿʤʝʥʰʝʥʥʷ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ 

ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʊʚʛ ʥʘ ʚʩʽʭ ʨʝʞʠʤʘʭ 

ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʊʘʢ, ʜʣʷ 15Á ʇʂɺ ʟʙʽʣʴʰʝʥʥʷ ʊʚʛ 

ʩʢʣʘʜʘʻ ʚʽʜ 6,3 % ʜʦ 11,4 %, ʜʣʷ 13Á ʇʂɺ - ʚʽʜ 9,0 % ʜʦ 19,9 %, ʘ ʜʣʷ 9Á 

ʇʂɺ - ʚʽʜ 16,4 % ʜʦ 26,7 %; 

- ʧʨʠ ʯʘʩʪʦʪʽ ʦʙʝʨʪʘʥʥʷ ʜʚʠʛʫʥʘ 1400 ʭʚ-1 (ʨʠʩ. 4.27) ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ 

ʪʝʤʧʝʨʘʪʫʨʫ ɺɻ (ʊʚʛ) ʯʠʥʠʪʴ ʟʤʝʥʰʝʥʥʷ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ 

ʧʘʣʠʚʘ ʜʦ 13Á ʪʘ 9Á ʇʂɺ. ʊʘʢ, ʧʨʠ 75, 50, 25, 10 ʪʘ 0 ʚʽʜʩʦʪʢʘʭ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʢʫʪ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʫ 13Á ʇʂɺ 
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ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʊʚʛ ʫ ʤʝʞʘʭ ʚʽʜ 6,5 % ʜʦ 23,2 %, ʘ ʜʣʷ  9Á ʇʂɺ 

ï ʫ ʤʝʞʘʭ ʚʽʜ 16,5 % ʜʦ 36,0%. ʇʨʠ ʽʥʰʠʭ ʢʫʪʘʭ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʦʩʢʫʚʘʥʥʷ 

ʧʘʣʠʚʘ ʟʤʽʥʘ ʊʚʛ ʤʝʥʰ ʩʫʪʪʻʚʘ ʪʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ -3,7% ʜʦ 6,1%. 

 

ʈʠʩʫʥʦʢ 4.26 - ɿʘʣʝʞʥʽʩʪʴ ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ ʜʠʟʝʣʷ ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠ 

ʨʽʟʥʠʭ ʟʥʘʯʝʥʥʷʭ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʪʘ ʧʨʠ n = 3000 ʭʚ-1 

 

ʈʠʩʫʥʦʢ 4.27 - ɿʘʣʝʞʥʽʩʪʴ ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ ʜʠʟʝʣʷ ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠ 

ʨʽʟʥʠʭ ʟʥʘʯʝʥʥʷʭ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʪʘ ʧʨʠ n = 1400 ʭʚ-1 
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ʈʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʥʷ ʟ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ 

ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ ɺɻ (ʊʚʛ) ʜʠʟʝʣʷ ʚ ʨʝʞʠʤʘʭ ʭʦʣʦʩʪʦʛʦ 

ʭʦʜʫ ʜʠʟʝʣʷ (ʨʠʩ. 4.28, 4.29 ʪʘ 4.30) ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʨʷʤʫ ʧʨʦʧʦʨʮʽʡʥʫ 

ʟʘʣʝʞʥʽʩʪʴ ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ ʜʚʠʛʫʥʘ ʷʢ ʚʽʜ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ 

ʧʘʣʠʚʘ, ʪʘʢ ʽ ʚʽʜ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʚʘʣʘ ʜʚʠʛʫʥʘ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʜʥʦʟʥʘʯʥʦ 

ʚʠʟʥʘʯʘʪʠ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʜʠʟʝʣʷ ʫ ʨʘʟʽ ʚʽʜʭʠʣʝʥʥʷ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ 

ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʚʽʜ ʥʦʨʤʘʪʠʚʥʦʛʦ ʟʥʘʯʝʥʥʷ.  

ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʌɸɼʊ ʪʝʤʧʝʨʘʪʫʨʠ ʽʤʧʫʣʴʩʽʚ ɺɻ 

ʚ ʨʝʞʠʤʘʭ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ ʟʘ ʦʢʨʝʤʠʤʠ ʮʠʣʽʥʜʨʘʤʠ ʜʠʟʝʣʷ (ʨʠʩ. 4.31, 4.32 ʪʘ 

4.33) ʧʦʢʘʟʫʶʪʴ, ʱʦ  ʚʽʜʭʠʣʝʥʥʷ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʚʽʜ 

ʥʦʨʤʘʪʠʚʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʷʢ ʚ ʙʽʢ ʟʙʽʣʴʰʝʥʥʷ ʪʘʢ ʽ ʚ ʙʽʢ ʟʤʝʥʰʝʥʥʷ, 

ʧʨʠʟʚʦʜʷʪʴ ʥʝ ʪʽʣʴʢʠ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʫʩʝʨʝʜʥʝʥʦʾ ʟʘ ʮʠʣʽʥʜʨʘʤʠ ʜʚʠʛʫʥʘ 

ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ, ʘ ʡ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʥʝʨʽʚʥʦʤʽʨʥʦʩʪʽ ʾʾ ʨʦʟʧʦʜʽʣʫ ʤʽʞ 

ʮʠʣʽʥʜʨʘʤʠ ʚ ʫʩʴʦʤʫ ʜʽʘʧʘʟʦʥʽ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʚʘʣʘ ʜʚʠʛʫʥʘ. 

 

 

ʈʠʩʫʥʦʢ 4.28 - ɿʘʣʝʞʥʽʩʪʴ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʚ ʨʝʞʠʤʽ 

ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ ʜʠʟʝʣʷ ʚʽʜ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ (ɗ) 
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ʈʠʩʫʥʦʢ 4.29 ï ʈʦʟʧʦʜʽʣ ʫʩʝʨʝʜʥʝʥʦʾ ʟʘ ʦʢʨʝʤʠʤʠ ʮʠʣʽʥʜʨʘʤʠ ʜʠʟʝʣʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ, ʱʦ ʚʠʟʥʘʯʝʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʌɸɼʊ, ʚ ʨʝʞʠʤ ̔ʭʦʣʦʩʪʦʛʦ 

ʭʦʜʫ ʧʨʠ ʯʘʩʪʦʪʽ ʦʙʝʨʪʘʥʥʷ ʚʘʣʘ ʜʚʠʛʫʥʘ 3100 ʭʚ-1 ʧʨʠ ʨʽʟʥʠʭ ʢʫʪʘʭ 

ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ  

 

ʈʠʩʫʥʦʢ 4.30 ï ʈʦʟʧʦʜʽʣ ʫʩʝʨʝʜʥʝʥʦʾ ʟʘ ʦʢʨʝʤʠʤʠ ʮʠʣʽʥʜʨʘʤʠ ʜʠʟʝʣʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ, ʱʦ ʚʠʟʥʘʯʝʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʌɸɼʊ, ʚ ʨʝʞʠʤ ̔ʭʦʣʦʩʪʦʛʦ 

ʭʦʜʫ ʧʨʠ ʯʘʩʪʦʪʽ ʦʙʝʨʪʘʥʥʷ ʚʘʣʘ ʜʚʠʛʫʥʘ 850 ʭʚ-1 ʧʨʠ ʨʽʟʥʠʭ ʢʫʪʘʭ 

ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ  
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ʈʠʩʫʥʦʢ 4.31 - ʊʝʤʧʝʨʘʪʫʨʘ ɺɻ ʚ ʨʝʞʠʤʘʭ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ ʟʘ ʦʢʨʝʤʠʤʠ 

ʮʠʣʽʥʜʨʘʤʠ ʜʠʟʝʣʷ, ʱʦ ʚʠʟʥʘʯʝʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʌɸɼʊ, ʧʨʠ ʢʫʪ̔ 

ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ 13 Á ʇʂɺ ʜʦ ɺʄʊ 

 

 

ʈʠʩʫʥʦʢ 4.32 - ʊʝʤʧʝʨʘʪʫʨʘ ɺɻ ʚ ʨʝʞʠʤʘʭ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ ʟʘ ʦʢʨʝʤʠʤʠ 

ʮʠʣʽʥʜʨʘʤʠ ʜʠʟʝʣʷ, ʱʦ ʚʠʟʥʘʯʝʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʌɸɼʊ, ʧʨʠ ʢʫʪ̔ 

ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ 18 Á ʇʂɺ ʜʦ ɺʄʊ 
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ʈʠʩʫʥʦʢ 4.33 - ʊʝʤʧʝʨʘʪʫʨʘ ɺɻ ʚ ʨʝʞʠʤʘʭ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ ʟʘ ʦʢʨʝʤʠʤʠ 

ʮʠʣʽʥʜʨʘʤʠ ʜʠʟʝʣʷ, ʱʦ ʚʠʟʥʘʯʝʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʌɸɼʊ, ʧʨʠ ʢʫʪ̔ 

ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ 25 Á ʇʂɺ ʜʦ ɺʄʊ 

ɿʤʽʥʘ ʪʠʩʢʫ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʬʦʨʩʫʥʢʘʤʠ ʚʣʠʚʘʻ ʷʢ ʥʘ ʷʢʽʩʪʴ 

ʨʦʟʧʠʣʶʚʘʥʥʷ ʧʘʣʠʚʘ, ʪʘʢ ʽ ʥʘ ʮʠʢʣʦʚʫ ʧʦʜʘʯʫ ʧʘʣʠʚʘ ʽ ʥʘ ʢʫʪ ʧʦʯʘʪʢʫ 

ʚʧʦʨʩʢʫʚʘʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʪʠʩʢʫ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ 

ʬʦʨʩʫʥʢʦʶ ʥʘ ʝʥʝʨʛʝʪʠʯʥʽ, ʝʢʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʧʘʣʠʚʥʫ ʝʢʦʥʦʤʽʯʥʽʩʪʴ ʪʘ  

ʪʝʤʧʝʨʘʪʫʨʫ ɺɻ ʜʠʟʝʣʷ Mercedes-Benz ʆʄ 615 ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʘʭ 4.34 - 

4.43. 

ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ, ʥʘʚʝʜʝʥʠʤʠ ʥʘ ʨʠʩʫʥʢʘʭ 4.34 - 4.38, ʚʽʜʭʠʣʝʥʥʷ ʪʠʩʢʫ 

ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʚ ʤʝʥʰʫ ʩʪʦʨʦʥʫ ʚʽʜ ʥʦʨʤʘʪʠʚʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʷʢʝ 

ʩʪʘʥʦʚʠʪʴ 11,5 ʄʇʘ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ: 

- ʟʤʝʥʰʝʥʥʷ Nemax ʥʘ 7,7%; 

- ʟʤʝʥʰʝʥʥʷ ʄʢmax ʥʘ 0,3%; 

- ʟʙʽʣʴʰʝʥʥʷ Gʧʘʣ ʚ ʨʝʞʠʤʽ Nemax ʥʘ 2,6%, ʪʘ ʥʘ 1,3% ʚ ʨʝʞʠʤʽ ʄʢmax ; 

- ʟʙʽʣʴʰʝʥʥʷ ge ʥʘ 11,1% ʽ 1,7% ʚʽʜʧʦʚʽʜʥʦ ʚ ʨʝʞʠʤʘʭ Nemax ʪʘ ʄʢmax; 

- ʟʙʽʣʴʰʝʥʥʷ ʊɺɻ ʥʘ 12,9% ʽ 2,4% ʚʽʜʧʦʚʽʜʥʦ ʚ ʨʝʞʠʤʘʭ Nemax ʪʘ ʄʢmax; 
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- ʟʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʫ ɺɻ CO ʥʘ 56,9% ʽ 8,6% ʚʽʜʧʦʚʽʜʥʦ ʚ 

ʨʝʞʠʤʘʭ Nemax ʪʘ ʄʢmax; 

- ʟʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʫ ɺɻ ʅC ʥʘ 23,7% ʧʨʠ Nemax ʪʘ ʾʭ ʟʤʝʥʰʝʥʥʷ 

ʥʘ 1,4% ʧʨʠ ʄʢmax; 

- ʟʤʝʥhʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʫ ɺɻ Nʆx ʥʘ 6,4% ʚ ʨʝʞʠʤʘʭ Nemax; 

- ʟʙʽʣʴʰʝʥʥʷ ʜʠʤʥʦʩʪʽ ɺɻ (N) ʥʘ 16,0% (ʚʽʜʥ.) ʽ 15,0% (ʚʽʜʥ.) ʚʽʜʧʦʚʽʜʥʦ 

ʚ ʨʝʞʠʤʘʭ Nemax ʪʘ ʄʢmax. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʟʤʝʥʰʝʥʥʷ ʪʠʩʢʫ ʚʧʦʨʩʢʫʚʘʥʥʷ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʨʦʟʧʠʣʶʚʘʥʥʷ ʧʘʣʠʚʘ, ʟʙʽʣʴʰʝʥʥʷ ʮʠʢʣʦʚʦʾ 

ʧʦʜʘʯʠ ʪʘ ʧʝʚʥʦʛʦ ʟʤʝʥʰʝʥʥʷ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʧʨʦʮʝʩʫ ʟʛʦʨʘʥʥʷ ʧʘʣʠʚʘ ʪʘ, ʷʢ ʥʘʩʣʽʜʦʢ, 

ʧʦʛʽʨʰʝʥʥʶ ʝʢʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ, ʜʠʤʥʦʩʪʽ ʪʘ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ. 

 

 

ʈʠʩʫʥʦʢ 4.34 - ɿʘʣʝʞʥʽʩʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʾʧʦʪʫʞʥʦʩʪʽ (Ne) ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ 

(ʊɺɻ) ʜʠʟʝʣʷ ʚʽʜ ʪʠʩʢʫ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʬʦʨʩʫʥʢʘʤʠ (ʈʚʧʨ) 
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ʈʠʩʫʥʦʢ 4.35 - ɿʘʣʝʞʥʽʩʪʴ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ (ʄʢmax) ʪʘ 

ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ (ʊɺɻ) ʜʠʟʝʣʷ ʚʽʜ ʪʠʩʢʫ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʬʦʨʩʫʥʢʘʤʠ (ʈʚʧʨ) 

 

ʈʠʩʫʥʦʢ 4.36 - ɿʘʣʝʞʥʽʩʪʴ ʤʘʩʦʚʦʾ ʛʦʜʠʥʥʦʾ (Gʧʘʣ) ʪʘ ʧʠʪʦʤʦʾ (ge) ʚʠʪʨʘʪ 

ʧʘʣʠʚʘ ʜʠʟʝʣʷ ʚʽʜ ʪʠʩʢʫ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʬʦʨʩʫʥʢʘʤʠ (ʈʚʧʨ), ʜʝ: 1, 2 - Gʧʘʣ, 

ʘ 3, 4 - ge ʚʽʜʧʦʚʽʜʥʦ ʚ ʨʝʞʠʤʘʭ Nemax ʪʘ ʄʢmax 

450

470

490

510

530

550

95,0

100,0

105,0

110,0

115,0

9 10 11 12 13 14 15

tʚʛ, ϲʉʄʢmax, ʅʤ

ʈʚʧʨ, ʄʇʘMʢ, ʅʤ ʊʚʛ, ϲʉ ʟʘʛ

220

250

280

310

340

370

400

2

4

6

8

10

12

14

16

18

9 10 11 12 13 14 15

Gʧʘʣ, 

ʢʛ/ʛʦʜ

ge, 

ʛĀʢɺʪ/ʛʦʜ

ʈʚʧʨ, ʄʇʘ

1

2

3

4



166 

 

 

ʈʠʩʫʥʦʢ 4.37 - ɿʘʣʝʞʥʽʩʪʴ ʢʦʥʮʝʥʪʨʘʮʽʡ ʐʈ ʜʠʟʝʣʷ ʚ ʨʝʞʠʤʽ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ (Ne) ʚʽʜ ʪʠʩʢʫ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʬʦʨʩʫʥʢʘʤʠ (ʈʚʧʨ) 

 

ʈʠʩʫʥʦʢ 4.38 - ɿʘʣʝʞʥʽʩʪʴ ʢʦʥʮʝʥʪʨʘʮʽʡ ʐʈ ʜʠʟʝʣʷ ʚ ʨʝʞʠʤʽ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ (ʄʢmax) ʚʽʜ ʪʠʩʢʫ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʬʦʨʩʫʥʢʘʤʠ (ʈʚʧʨ) 
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ɿ ʽʥʰʦʾ ʩʪʦʨʦʥʠ, ʚʽʜʭʠʣʝʥʥʷ ʪʠʩʢʫ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʚ ʙʽʣʴʰʫ 

ʩʪʦʨʦʥʫ ʚʽʜ ʥʦʨʤʘʪʠʚʥʦʛʦ ʟʥʘʯʝʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʘʩʪʫʧʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ: 

- ʟʤʝʥʰʝʥʥʷ Nemax ʥʘ 9,1%; 

- ʟʤʝʥʰʝʥʥʷ ʄʢmax ʥʘ 1,2%; 

ʟʤʝʥʰʝʥʥʷ Gʧʘʣ ʚ ʨʝʞʠʤʽ Nemax ʥʘ 3,8%, ʪʘ ʥʘ 4,9% ʚ ʨʝʞʠʤʽ ʄʢmax ; 

- ʟʙʽʣʴʰʝʥʥʷ ge ʥʘ 5,8% ʚ ʨʝʞʠʤʽ Nemax ̔  ʟʤʝʥʰʝʥʥʷ ʥʘ 3,8% ʚ ʨʝʞʠʤʽ ʄʢmax; 

- ʟʙʽʣʴʰʝʥʥʷ ʊɺɻ  ʥʘ 6,2% ʚ ʨʝʞʠʤʽ Nemax ̔  ʟʤʝʥʰʝʥʥʷ ʥʘ 5,1% ʚ ʨʝʞʠʤʽ ʄʢmax; 

- ʟʤʝʥʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʫ ɺɻ CO ʥʘ 6,7% ʽ 17,8% ʚʽʜʧʦʚʽʜʥʦ ʚ 

ʨʝʞʠʤʘʭ Nemax ʪʘ ʄʢmax; 

- ʟʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʫ ɺɻ ʅC ʥʘ 28,0% ʧʨʠ Nemax ʪʘ ʾʭ ʟʤʝʥʰʝʥʥʷ 

ʥʘ 15,3% ʧʨʠ ʄʢmax; 

- ʟʤʝʥhʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʫ ɺɻ Nʆx ʥʘ 2,7% ʚ ʨʝʞʠʤʘʭ Nemax ʪʘ ʾʭ 

ʟʙʽʣʴʰʝʥʥʷ ʥʘ 14,5% ʧʨʠ ʄʢmax; 

- ʟʤʝʥhʝʥʥʷ ʜʠʤʥʦʩʪʽ ɺɻ (N) ʥʘ 20,0% (ʚʽʜʥ.) ʽ 12,5% (ʚʽʜʥ.) ʚʽʜʧʦʚʽʜʥʦ ʚ 

ʨʝʞʠʤʘʭ Nemax ʪʘ ʄʢmax. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʙʽʣʴʰʝʥʥʷ ʪʠʩʢʫ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʥʘʚʧʘʢʠ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʨʦʟʧʠʣʶʚʘʥʥʷ ʧʘʣʠʚʘ, ʟʤʝʥʰʝʥʥʷ ʮʠʢʣʦʚʦʾ ʧʦʜʘʯʠ ʪʘ ʢʫʪʘ 

ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʛʦʜʠʥʥʦʾ ʚʠʪʨʘʪʠ 

ʧʘʣʠʚʘ ʪʘ ʜʠʤʥʦʩʪʽ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ. ɺ ʨʝʞʠʤʽ Nemax ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʟʙʽʣʴʰʝʥʥʷ ʧʠʪʦʤʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʚʥʘʩʣʽʜʦʢ ʩʫʪʪʻʚʦʛʦ ʟʤʝʥʰʝʥʥʷ Nemax, ʘ 

ʪʘʢʦʞ ʟʙʽʣʴʰʝʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʟʘ ʨʘʭʫʥʦʢ 

ʟʤʝʥʰʝʥʥʷ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ. 

ɺ ʨʝʞʠʤʽ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ (ʨʠʩ. 4.39 ʪʘ 4.40) ʧʨʠ ʚʽʜʭʠʣʝʥʥʷʭ ʪʠʩʢʫ 

ʚʧʦʨʩʢʫʚʘʥʥʷ, ʷʢ ʚ ʙʽʣʴʰʫ ʩʪʦʨʦʥʫ ʪʘʢ ʽ ʚ ʤʝʥʰʫ, ʢʦʥʮʝʥʪʨʘʮʽ ʾʫ ɺɻ CO ʪʘ 

ʅC ʟʙʽʣʴʰʫʶʪʴʩʷ, ʘ Nʆx, ʥʘʚʧʘʢʠ ʟʤʝʥʰʫʶʪʴʩʷ, ʜʠʤʥʽʩʪʴ ɺɻ ʟʤʽʥʶʚʘʣʘʩʷ ʚ 

ʤʝʞʘʭ ʧʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʥʥʷ, ʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʤʘ̒ 

ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʤʝʥʰʝʥʥʷ ʧʨʠ ʧʽʜʚʠʱʝʥʥʽ ʈʚʧʨ. ɺʽʜʧʦʚʽʜʥʠʡ ʭʘʨʘʢʪʝʨ ʟʤʽʥʠ 

ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʽ ʟʘ ʦʢʨʝʤʠʤʠ ʮʠʣʽʥʜʨʘʤʠ ʜʠʟʝʣʷ, ʧʨʠ 

ʚʠʤʽʨʶʚʘʥʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʌɸɼʊ ʚ ʨʝʞʠʤʽ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ (ʨʠʩ. 4.41 ï 4.43). 
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ʈʠʩʫʥʦʢ 4.39 - ɿʘʣʝʞʥʽʩʪʴ ʢʦʥʮʝʥʪʨʘʮʽʡ ʐʈ ʜʠʟʝʣʷ ʚ ʨʝʞʠʤʽ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ 

ʚʽʜ ʪʠʩʢʫ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʬʦʨʩʫʥʢʘʤʠ (ʈʚʧʨ) 

 

ʈʠʩʫʥʦʢ 4.40 - ɿʘʣʝʞʥʽʩʪʴ ʜʠʤʥʦʩʪʽ (N) ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ (ʊɺɻ) ʜʠʟʝʣʷ ʚ 

ʨʝʞʠʤʽ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ ʚʽʜ ʪʠʩʢʫ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʬʦʨʩʫʥʢʘʤʠ (ʈʚʧʨ) 

0

20

40

60

80

100

0

200

400

600

800

1000

9 10 11 12 13 14 15

NOx, ʤʣʥ-1
CO, ʤʣʥ-1

HC, ʤʣʥ-1

ʈʚʧʨ, ʄʇʘ
CO HC Nʆx

0

5

10

15

20

25

0

50

100

150

200

250

300

9 10 11 12 13 14 15

N,%tʚʛ, Üʉ

ʈʚʧʨ, ʄʇʘ
ʊʚʛ ʟʘʛ N,%



169 

 

 

ʈʠʩʫʥʦʢ 4.41 ï ʋʩʝʨʝʜʥʝʥʘ ʟʘ ʦʢʨʝʤʠʤʠ ʮʠʣʽʥʜʨʘʤʠ ʜʠʟʝʣʷ ʪʝʤʧʝʨʘʪʫʨʘ ɺɻ ʚ 

ʨʝʞʠʤ ̔ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ, ʱʦ ʚʠʟʥʘʯʝʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʌɸɼʊ, ʧʨʠ ʟʤʽʥʽ ʪʠʩʢʫ 

ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ 

 

ʈʠʩʫʥʦʢ 4.42 ï ʈʦʟʧʦʜʽʣ ʫʩʝʨʝʜʥʝʥʦʾ ʟʘ ʦʢʨʝʤʠʤʠ ʮʠʣʽʥʜʨʘʤʠ ʜʠʟʝʣʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ, ʱʦ ʚʠʟʥʘʯʝʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʌɸɼʊ, ʚ ʨʝʞʠʤ ̔ʭʦʣʦʩʪʦʛʦ 

ʭʦʜʫ ʧʨʠ ʯʘʩʪʦʪʽ ʦʙʝʨʪʘʥʥʷ ʚʘʣʘ ʜʚʠʛʫʥʘ 850 ʭʚ-1 ʧʨʠ ʨʽʟʥʠʭ ʟʥʘʯʝʥʥʷʭ ʪʠʩʢʫ 

ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ  
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ʈʠʩʫʥʦʢ 4.43 ï ʈʦʟʧʦʜʽʣ ʫʩʝʨʝʜʥʝʥʦʾ ʟʘ ʦʢʨʝʤʠʤʠ ʮʠʣʽʥʜʨʘʤʠ ʜʠʟʝʣʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ, ʱʦ ʚʠʟʥʘʯʝʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʌɸɼʊ, ʚ ʨʝʞʠʤ ̔ʭʦʣʦʩʪʦʛʦ 

ʭʦʜʫ ʧʨʠ ʯʘʩʪʦʪʽ ʦʙʝʨʪʘʥʥʷ ʚʘʣʘ ʜʚʠʛʫʥʘ 3100 ʭʚ-1 ʧʨʠ ʨʽʟʥʠʭ ʟʥʘʯʝʥʥʷʭ 

ʪʠʩʢʫ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ  

 

4.7 ʄʘʪʝʤʘʪʠʯʥʘ ʦʙʨʦʙʢʘ ʪʘ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʫ 

 

ʈʦʟʨʘʭʫʥʦʢ ʦʙʩʷʛʽʚ ʧʠʪʦʤʠʭ ʚʠʢʠʜʽʚ ʰʢʽʜʣʠʚʠʭ (ʟʘʙʨʫʜʥʶʶʯʠʭ) 

ʨʝʯʦʚʠʥ ʟ ʚʽʜʧʨʘʮʴʦʚʘʥʠʤʠ ʛʘʟʘʤʠ ʜʠʟʝʣʷ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʇʨʘʚʠʣ ʆʆʅ ̄ 49-02. 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʦʙʩʷʛʽʚ ʚʠʢʠʜʽʚ ʐʈ ʥʝʦʙʭʽʜʥʦ ʟʥʘʪʠ ʚʠʪʨʘʪʫ 

ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ. ɺʠʟʥʘʯʝʥʥʷ ʚʠʪʨʘʪʠ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʜʚʠʛʫʥʘ 

ʚʠʢʦʥʫʚʘʣʠ ʟʘ ʤʝʪʦʜʦʤ, ʷʢʠʡ ʟʘʩʥʦʚʘʥʦ ʥʘ ʚʠʤʽʨʶʚʘʥʥʽ ʚʠʪʨʘʪʠ ʧʦʚʽʪʨʷ ʽ 

ʧʘʣʠʚʘ ʜʠʟʝʣʷ ʚʽʜʧʦʚʽʜʥʠʤʠ ʟʘʩʦʙʘʤʠ ʚʠʤʽʨʶʚʘʥʥʷ ʽ ʧʦʜʘʣʴʰʠʤ 

ʨʦʟʨʘʭʫʥʢʦʤ ʚʠʪʨʘʪʠ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʩʪʫʧʥʦʛʦ 

ʨʽʚʥʷʥʥʷ: 

GEXH = GAIR + GFUEL ,                                                     (4.3) 

ʜʝ: GEXH ï ʤʘʩʦʚʘ ʛʦʜʠʥʥʘ ʚʠʪʨʘʪʘ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ, ʢʛ/ʛʦʜ; 

GAIR ï ʤʘʩʦʚʘ ʛʦʜʠʥʥʘ ʚʠʪʨʘʪʘ ʧʦʚʽʪʨʷ, ʢʛ/ʛʦʜ; 

GFUEL ï ʤʘʩʦʚʘ ʛʦʜʠʥʥʘ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ, ʢʛ/ʛʦʜ. 
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ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʦʜʠʢʠ ʨʦʟʨʘʭʫʥʢʽʚ ʢʦʥʮʝʥʪʨʘʮʽʾ ʦʢʩʠʜʽʚ ʘʟʦʪʫ (NOʭ) ʫ 

ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʘʭ ʜʠʟʝʣʷ ʙʫʣʠ ʩʢʦʨʠʛʦʚʘʥʽ ʥʘ ʚʦʣʦʛʠʡ ʩʪʘʥ ʰʣʷʭʦʤ 

ʧʝʨʝʤʥʦʞʝʥʥʷ ʟʥʘʯʝʥʴ ʢʦʥʮʝʥʪʨʘʮʽʡ NOʭ ʥʘ ʢʦʝʬʽʮʽʻʥʪ ʧʦʧʨʘʚʢʠ ʥʘ 

ʚʦʣʦʛʽʩʪʴ: 

,
)302(8,1)757(1

1

-³+-+ TBHA
                                      (4.4) 

ʜʝ ʅ ï ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ ʥʘ ʚʧʫʩʢʫ, ʛʨʘʤ ʅ2ʆ ʥʘ ʢʛ ʩʫʭʦʛʦ ʧʦʚʽʪʨʷ; 

ʊ - ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ, ʂ; 

0038,044,0 -=
AIR

FURL

G

G
A  ,                                                (4.5) 

   0053,0116,0 +-=
AIR

FUEL

G

G
B  ,                                             (4.6) 

AIR

FUEL

G

G
- ʚʽʜʥʦʰʝʥʥʷ ʧʘʣʠʚʦ / ʩʫʭʝ ʧʦʚʽʪʨʷ; 

ʇʨʠ ʷʢʽʡ:                        210

211,6
-ÖÖ-

ÖÖ
=

ada

da

RPP

PR
ʅ ,                                      (4.7) 

ʜʝ Ra ï ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, %; 

Pd  ï ʪʠʩʢ ʚʦʜʷʥʦʾ ʧʘʨʠ ʚ ʥʘʩʠʯʝʥʦʤʫ ʧʦʚʽʪʨʽ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʢʇʘ; 

Pa ï ʘʪʤʦʩʬʝʨʥʠʡ ʪʠʩʢ, ʢʇʘ. 

ʈʦʟʨʘʭʫʥʦʢ ʚʠʢʠʜʽʚ ʰʢʽʜʣʠʚʠʭ (ʟʘʙʨʫʜʥʶʶʯʠʭ) ʨʝʯʦʚʠʥ ʚ ʦʜʠʥʠʮʷʭ 

ʤʘʩʠ ʜʣʷ ʢʦʞʥʦʛʦ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʜʠʟʝʣʷ ʧʨʦʚʦʜʠʣʠ ʟʘ ʥʘʩʪʫʧʥʠʤʠ 

ʨʽʚʥʷʥʥʷʤʠ: 

NOʭmass= 0,001587 ĀNOxconcĀGEXH ;                                   (4.8) 

COmass = 0,000966 ĀCOconcĀGEXH ;                                      (4.9)  

 ʅʉmass = 0.000478 ĀʅʉconcĀGEXH ,                                    (4.10)  

ʜʝ  NOʭmass ï ʤʘʩʦʚʽ ʚʠʢʠʜʠ ʦʢʩʠʜʽʚ ʘʟʦʪʫ ʚ ʦʜʠʥʠʮʶ ʯʘʩʫ, ʛ/ʛʦʜ; 

COmass ï ʤʘʩʦʚʽ ʚʠʢʠʜʠ ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ʚ ʦʜʠʥʠʮʶ ʯʘʩʫ, ʛ/ʛʦʜ; 

ʅʉmass ï ʤʘʩʦʚʽ ʚʠʢʠʜʠ ʚʫʛʣʝʚʦʜʥʽʚ ʚ ʦʜʠʥʠʮʶ ʯʘʩʫ, ʛ/ʛʦʜ; 

NOxconc ï ʢʦʥʮʝʥʪʨʘʮʽʷ ʦʢʩʠʜʽʚ ʘʟʦʪʫ ʫ ɺɻ, ʤʣʥ-1; 
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COconc ï ʢʦʥʮʝʥʪʨʘʮʽʷ ʦʢʩʠʜʫ ʚʫʛʣʝʮʶʫ ɺɻ, ʤʣʥ-1; 

ʅʉconc ï ʢʦʥʮʝʥʪʨʘʮʽʷ ʚʫʛʣʝʚʦʜʥʽʚʫ ɺɻ, ʤʣʥ-1. 

ʉʫʤʘʨʥʽ ʧʠʪʦʤʽ ʚʠʢʠʜʠ ʰʢʽʜʣʠʚʠʭ (ʟʘʙʨʫʜʥʶʶʯʠʭ) ʨʝʯʦʚʠʥ ʟʘ ʮʠʢʣ 

ʚʠʧʨʦʙʦʚʫʚʘʥʥʷ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

ä
ä

³-

³
=

iiauxi

iimass

WFPP

WFNOx
xON

)( ,

, ,                                           (4.11) 

ä
ä

³-

³
=

iiauxi

iimass

WFPP

WFCO
OC

)( ,

,
,                                            (4.12) 

ä
ä

³

³
=

ii

iimass

WFP

WFHC
CH

,
,                                                (4.13) 

ʜʝ  xON  ï ʩʫʤʘʨʥʽ ʧʠʪʦʤʽ ʚʠʢʠʜʠ ʦʢʩʠʜʽʚ ʘʟʦʪʫ, ʛ/ʢɺʪĀʛʦʜ; 

OC  ï ʩʫʤʘʨʥʽ ʧʠʪʦʤʽ ʚʠʢʠʜʠ ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ, ʛ/ʢɺʪĀʛʦʜ; 

CH  ï ʩʫʤʘʨʥʽ ʧʠʪʦʤʽ ʚʠʢʠʜʠ ʚʫʛʣʝʚʦʜʥʽʚ, ʛ/ʢɺʪĀʛʦʜ; 

ʈ̔ ï ʢʦʨʠʩʥʘ ʧʦʪʫʞʥʽʩʪʴ ʜʚʠʛʫʥʘ ʥʘ -̔ʤʫ ʨʝʞʠʤʽ, ʢɺʪ; 

WFi ï ʢʦʝʬʽʮʽʻʥʪ ʚʘʛʦʤʦʩʪʽ -̔ʛʦ ʨʝʞʠʤʫ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʇʨʘʚʠʣ ʆʆʅ ̄ 49-02 ʚ ʨʦʟʨʘʭʫʥʢʘʭ ʟʘʩʪʦʩʦʚʫʚʘʣʠ 

ʥʘʩʪʫʧʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʚʘʛʦʤʦʩʪʽ (ʪʘʙʣ. 4.6): 

ʈʦʟʨʘʭʫʥʦʢ ʚʠʢʠʜʽʚ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ ʚʠʢʦʥʫʚʘʣʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

 

,                                                 (4.14) 

 
 

ʜʝ                               
1000³

³
=

SAM

EDFf

mass
M

GP
PT  ,                                                        (4.15)

 
 

GEDF  ʪʘ MSAM  ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʮʠʢʣʫ ʚʠʧʨʦʙʫʚʘʥʴ ʚʠʟʥʘʯʘʣʠʩʷ ʰʣʷʭʦʤ 

ʜʦʜʘʚʘʥʥʷ ʩʝʨʝʜʥʽʭ ʚʝʣʠʯʠʥ, ʦʪʨʠʤʘʥʠʭ ʜʣʷ ʦʢʨʝʤʠʭ ʨʝʞʠʤʽʚ, ʟʘ 

ʥʘʩʪʫʧʥʠʤʠ ʨʽʚʥʷʥʥʷʤʠ: 
 

ä ³= ;, iiEDFEDF WFGG
                                                      

(4.16) 
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(4.17) 

ä ³-
=

iiauxi

mass

WFPP

PT
TP

)( ,
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ʊʘʙʣʠʮʷ 4.6 - ʂʦʝʬʽʮʽʻʥʪʠ ʚʘʛʦʤʦʩʪʽ ʨʝʞʠʤʽʚ ʚʠʧʨʦʙʦʚʫʚʘʥʥʷ 

ʅʦʤʝʨ ʨʝʞʠʤʫ ʂʦʝʬʽʮʽʻʥʪ ʚʘʛʦʤʦʩʪʽ (WF) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

0,25/3 

0,08 

0,08 

0,08 

0,08 

0,25 

0,25/3 

0,10 

0,02 

0,02 

0,02 

0,02 

0,25/3 

 

ɽʬʝʢʪʠʚʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚʘʛʦʤʦʩʪʽ WFɽ ʜʣʷ ʢʦʞʥʦʛʦ ʨʝʞʠʤʫ 

ʨʦʟʨʘʭʦʚʫʚʘʚʩʷ ʪʘʢʠʤ ʯʠʥʦʤ: 

iEDFSAM

EDFiSAM

iE
GM

GM
WF

,

,

,
³

³
= ,                                                         (4.18)

 

 

ʈʦʟʨʘʭʫʥʦʢ ʧʨʠʚʝʜʝʥʠʭ ʜʦ ʥʦʨʤʘʣʴʥʠʭ ʘʪʤʦʩʬʝʨʥʠʭ ʫʤʦʚ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʝʬʝʢʪʠʚʥʦʛʦ 

ʤʦʤʝʥʪʫ ʜʠʟʝʣʷ ʙʫʣʦ ʚʠʢʦʥʘʥʦ, ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ʇʨʘʚʠʣ ʆʆʅ ̄ 49-02, 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʜʦʜʘʪʢʫ 10 ʇʨʘʚʠʣ ʆʆʅ ̄ 24-02 ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʨʽʚʥʷʥʥʷʤʠ: 

Po = ŬĀP,                                                        (4.19) 

ʜʝ Po ï ʧʨʠʚʝʜʝʥʘ ʧʦʪʫʞʥʽʩʪʴ (ʧʦʪʫʞʥʽʩʪʴ ʧʨʠ ʚʠʭʽʜʥʠʭ ʘʪʤʦʩʬʝʨʥʠʭ 

ʫʤʦʚʘʭ); 

Ŭ   ï  ʢʦʝʬʽʮʽʻʥʪ ʧʦʧʨʘʚʢʠ; 

ʈ  ï  ʚʠʤʽʨʷʥʘ ʧʦʪʫʞʥʽʩʪʴ. 

ɺʠʭʽʜʥʽ ʘʪʤʦʩʬʝʨʥʽ ʫʤʦʚʠ: 

ʪʝʤʧʝʨʘʪʫʨʘ (To): 298 ʂ (25 ÁC); 

ʪʠʩʢ ʩʫʭʦʛʦ ʧʦʚʽʪʨʷ (Pso): 99 ʢʇʘ. 

ʂʦʝʬʽʮʽʻʥʪ ʧʦʧʨʘʚʢʠ Ŭ ʨʦʟʨʘʭʦʚʫʚʘʚʩʷ ʟʘ ʥʘʩʪʫʧʥʦʶ ʬʦʨʤʫʣʦʶ: 

Ŭ = (fa) 
fm,                                                    (4.20) 
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ʜʝ  fa  ï  ʢʦʝʬʽʮʽʻʥʪ ʱʦ ʚʨʘʭʦʚʫʻ ʘʪʤʦʩʬʝʨʥʽ ʫʤʦʚʠ; 

fm ï ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʠʡ ʧʘʨʘʤʝʪʨ ʱʦ ʚʨʘʭʦʚʫʻ ʪʠʧ ʜʚʠʛʫʥʘ ʪʘ ʡʦʛʦ 

ʥʘʣʘʰʪʫʚʘʥʥʷ (ʜʣʷ ʜʚʠʛʫʥʘ ʥʘ ʷʢʦʤʫ ʧʨʦʚʦʜʠʣʠʩʷ ʩʪʝʥʜʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ 

fm=1). 

ʂʦʝʬʽʮʽʻʥʪ fa ʚʠʨʘʞʘʻ ʚʧʣʠʚ ʫʤʦʚ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʪʘʢʠʭ ʷʢ 

ʘʪʤʦʩʬʝʨʥʠʡ ʪʠʩʢ, ʪʝʤʧʝʨʘʪʫʨʘ ʪʘ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ, ʥʘ ʥʘʧʦʚʥʝʥʥʷ 

ʮʠʣʽʥʜʨʽʚ ʜʚʠʛʫʥʘ ʧʦʚʽʪʨʷʤ. ʌʦʨʤʫʣʘ ʚʠʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʪʠʧʫ ʜʚʠʛʫʥʘ. 

ɼʣʷ ʜʚʠʛʫʥʘ ʥʘ ʷʢʦʤʫ ʧʨʦʚʦʜʠʣʠʩʷ ʩʪʝʥʜʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ (ʜʚʠʛʫʥ ʙʝʟ 

ʥʘʜʜʫʚʘ) ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʥʘʩʪʫʧʥʫ ʬʦʨʤʫʣʘ: 

7.0

298P

99
fa

s

ö
÷

õ
æ
ç

å
ö
÷

õ
æ
ç

å
=

T
,                                                 (4.21) 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʧʠʪʦʤʠʭ ʚʠʢʠʜʽʚ ʚʠʢʦʨʠʩʪʘʣʠ ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʫ 

ʧʨʦʛʨʘʤʫ ʨʦʟʨʘʭʫʥʢʽʚ ʧʠʪʦʤʠʭ ʚʠʢʠʜʽʚ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ, ʷʢʫ ʨʦʟʨʦʙʣʝʥʦ ʫ 

ʧʨʦʛʨʘʤʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʬʽʨʤʠ Borland ʥʘ ʤʦʚʽ C++  ʟ ʙʽʙʣʽʦʪʝʢʦʶ 

ObjectWindows Library. ʊʝʢʩʪ ʧʨʦʛʨʘʤʠ ʥʘʚʝʜʝʥʦ ʫ ɼʦʜʘʪʢʫ ɻ. 

ʈʝʟʫʣʴʪʘʪʠ ʦʮʽʥʶʚʘʥʥʷ ʚʧʣʠʚʫ ʥʘʚʝʜʝʥʠʭ ʚʠʱʝ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʥʘ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʜʠʟʝʣʷ ʥʦʨʤʦʚʘʥʠʤ ʟʥʘʯʝʥʥʷʤ ʧʠʪʦʤʠʭ ʚʠʢʠʜʽʚ ʰʢʽʜʣʠʚʠʭ 

ʨʝʯʦʚʠʥ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʪʚʝʨʜʠʤ ʯʘʩʪʠʥʢʘʤ [118, 119], ʧʦʢʘʟʫʶʪʴ, ʱʦ ʜʠʟʝʣʴ 

ʥʘʡʙʽʣʴʰʝ ʚʽʜʧʦʚʽʜʘʻ ʥʦʨʤʘʪʠʚʥʠʤ ʟʥʘʯʝʥʥʷʤ ʧʨʠ ʰʪʘʪʥʠʭ ʥʘʣʘʰʪʫʚʘʥʥʷʭ 

ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ (ʪʘʙʣ. 4.7), ʪʠʩʢʫ ʚʧʦʨʩʢʫʚʘʥʥʷ 

ʧʘʣʠʚʘ (ʪʘʙʣ. 4.8) ʪʘ ʮʠʢʣʦʚʦʾ ʧʦʜʘʯʠ ʧʘʣʠʚʘ ʇʅɺʊ (ʪʘʙʣ. 4.9).  

ɿʙʽʣʴʰʝʥʥʷ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ (ʪʘʙʣ. 4.7) 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ, ʧʝʨʰ ʟʘ ʚʩʝ, ʧʠʪʦʤʠʭ ʚʠʢʠʜʽʚ ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ CO 

ʪʘ ʦʢʩʠʜʽʚ ʘʟʦʪʫ Nʆx. ʇʨʠ ʟʤʝʥʰʝʥʥʽ ʢʫʪʘ, ʟʥʘʯʥʦ ʟʙʽʣʴʰʫʶʪʴʩʷ ʧʠʪʦʤʽ 

ʚʠʢʠʜʠ ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ CO, ʚʫʛʣʝʚʦʜʥʽʚ HC ʪʘ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ ʈʊ, ʘ 

ʧʠʪʦʤʽ ʚʠʢʠʜʠ ʦʢʩʠʜʽʚ ʘʟʦʪʫ Nʆx ʥʘʚʧʘʢʠ ʟʤʝʥʰʫʶʪʴʩʷ. ʎʽ ʟʤʽʥʠ ʥʘʛʣʷʜʥʦ 

ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩ. 4.44. 

ɿʤʽʥʘ ʪʠʩʢʫ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ (ʪʘʙʣ. 4.8 ʪʘ ʨʠʩ. 4.45) ʚʽʜ ʰʪʘʪʥʦʛʦ 

ʥʘʣʘʰʪʫʚʘʥʥʷ, ʷʢ ʚ ʩʪʦʨʦʥʫ ʟʙʽʣʴʰʝʥʥʷ ʪʘʢ ʽ ʚ ʩʪʦʨʦʥʫ ʟʤʝʥʰʝʥʥʷ, 
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ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʦʛʦ ʧʦʛʽʨʰʝʥʥʷ ʧʠʪʦʤʠʭ ʚʠʢʠʜʽʚ ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ CO, 

ʚʫʛʣʝʚʦʜʥʽʚ HC ʪʘ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ ʈʊ, ʘ ʧʠʪʦʤʽ ʚʠʢʠʜʠ ʦʢʩʠʜʽʚ ʘʟʦʪʫ Nʆx 

ʤʘʶʪʴ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʤʝʥʰʝʥʥʷ ʧʨʠ ʟʤʝʥʰʝʥʥʽ ʪʠʩʢʫ ʚʧʦʨʩʢʫʚʘʥʥʷ. 

ɿʙʽʣʴʰʝʥʥʷ ʧʦʜʘʯʠ ʧʘʣʠʚʘ (ʪʘʙʣ. 4.9 ʪʘ ʨʠʩ. 4.46) ʚʽʜ ʰʪʘʪʥʦʛʦ 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʧʠʪʦʤʠʭ ʚʠʢʠʜʽʚ ʦʢʩʠʜʫ 

ʚʫʛʣʝʮʶ CO, ʚʫʛʣʝʚʦʜʥʽʚ HC ʪʘ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ ʈʊ. ʇʨʠʮʴʦʤʫ, ʧʠʪʦʤʽ 

ʚʠʢʠʜʠ ʦʢʩʠʜʽʚ ʘʟʦʪʫ Nʆx ʤʘʶʪʴ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʤʝʥʰʝʥʥʷ. 

ʊʘʙʣʠʮʷ 4.7 - ɿʘʣʝʞʥʽʩʪʴ ʧʠʪʦʤʠʭ ʚʠʢʠʜʽʚ ʐʈ ʚʽʜ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ 

ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ 

ɗ,Á ʇʂɺ ʜʦ ɺʄʊ 
NOx, 

ʛ/ʢɺʪĿʛʦʜ 

HC, 

ʛ/ʢɺʪĿʛʦʜ 

CO, 

ʛ/ʢɺʪĿʛʦʜ 

ʈʊ, 

ʛ/ʢɺʪĿʛʦʜ 

9 2,42 17,02 16,31 8,934 

13 2,76 7,64 11,70 3,329 

15 3,12 1,36 7,00 0,517 

18 3,08 1,02 5,54 0,306 

22 3,12 1,31 7,76 0,319 

25 3,25 1,01 12,91 0,291 

ʅʦʨʤʘʪʠʚʥʝ ʟʥʘʯʝʥʥʷ ʟʛʽʜʥʦ ʟ 

ʇʨʘʚʠʣʘʤʠ ʆʆʅ ̄ 49-02 
8,0 1,1 4,5 0,36 

 

ʊʘʙʣʠʮʷ 4.8 - ɿʘʣʝʞʥʽʩʪʴ ʧʠʪʦʤʠʭ ʚʠʢʠʜʽʚ ʐʈ ʚʽʜ ʪʠʩʢʫ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ 

ʊʠʩʢ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ, 

ʄʇʘ 

NOx, 

ʛ/ʢɺʪĿʛʦʜ 

HC, 

ʛ/ʢɺʪĿʛʦʜ 

CO, 

ʛ/ʢɺʪĿʛʦʜ 

ʈʊ, 

ʛ/ʢɺʪĿʛʦʜ 

9,5 2,74 1,37 6,42 0,510 

11,5 3,08 1,02 5,54 0,306 

14,0 3,08 1,39 5,35 0,587 

ʅʦʨʤʘʪʠʚʥʝ ʟʥʘʯʝʥʥʷ ʟʛʽʜʥʦ ʟ 

ʇʨʘʚʠʣʘʤʠ ʆʆʅ ̄ 49-02 
8,0 1,1 4,5 0,36 

 

ʊʘʙʣʠʮʷ 4.9 - ɿʘʣʝʞʥʽʩʪʴ ʧʠʪʦʤʠʭ ʚʠʢʠʜʽʚ ʐʈ ʚʽʜ ʟʤʽʥʠ ʧʦʜʘʯʠ ʧʘʣʠʚʘ 

ɿʤʽʥʘ Qʧʘʣ, % NOx, 

ʛ/ʢɺʪĿʛʦʜ 

HC, 

ʛ/ʢɺʪĿʛʦʜ 

CO, 

ʛ/ʢɺʪĿʛʦʜ 

ʈʊ, 

ʛ/ʢɺʪĿʛʦʜ 

ʥʦʨʤʘ 3,08 1,02 5,54 0,306 

+ 2,5 % 2,77 1,41 7,59 0,346 

+ 8,4 % 2,73 1,30 12,03 0,443 

ʅʦʨʤʘʪʠʚʥʝ ʟʥʘʯʝʥʥʷ ʟʛʽʜʥʦ ʟ 

ʇʨʘʚʠʣʘʤʠ ʆʆʅ ̄ 49-02 
8,0 1,1 4,5 0,36 
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ʈʠʩʫʥʦʢ 4.44 - ɿʘʣʝʞʥʽʩʪʴ ʧʠʪʦʤʠʭ ʚʠʢʠʜʽʚ ʐʈ ʚʽʜ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ 

ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ 

 

 

ʈʠʩʫʥʦʢ 4.45 - ɿʘʣʝʞʥʽʩʪʴ ʧʠʪʦʤʠʭ ʚʠʢʠʜʽʚ ʐʈ ʚʽʜ ʪʠʩʢʫ ʚʧʦʨʩʢʫʚʘʥʥʷ 

ʧʘʣʠʚʘ 
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ʈʠʩʫʥʦʢ 4.46 - ɿʘʣʝʞʥʽʩʪʴ ʧʠʪʦʤʠʭ ʚʠʢʠʜʽʚ ʐʈ ʚʽʜ ʟʤʽʥʠ ʧʦʜʘʯʽ ʧʘʣʠʚʘ 

 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʢʦʣʽʨ ʬʽʣʴʪʨʽʚ ʜʣʷ ʘʥʘʣʽʟʫ ʚʤʽʩʪʫ ʫ ɺɻ ʪʚʝʨʜʠʭ 

ʯʘʩʪʠʥʦʢ ʪʘʢʦʞ ʥʘʜʘʻ ʧʝʚʥʫ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʚʤʽʩʪʫ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ ʫ ɺɻ. 

ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʧʨʠ ʟʤʽʥʽ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ 

(ʨʠʩ. 4.47) ʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠ 

ʟʤʝʥʰʝʥʥʽ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ, ʱʦ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʥʘ 

ʢʦʣʴʦʨʽ ʬʽʣʴʪʨʽʚ. ʇʨʠ ʟʤʝʥʰʝʥʥʽ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ 

ʢʦʣʽʨ ʬʽʣʴʪʨʘ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ ʩʽʨʦʛʦ ʜʦ ʯʦʨʥʦʛʦ. ʊʝʞ ʩʘʤʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʽ 

ʧʨʠ ʟʤʽʥʽ ʪʠʩʢʫ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʬʦʨʩʫʥʢʘʤʠ (ʨʠʩ. 4.48) ʽ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ 

ʮʠʢʣʦʚʦʾ ʧʦʜʘʯʠ ʧʘʣʠʚʘ (ʨʠʩ. 4.49). ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʧʨʦʙʫʚʘʥʴ 

ʤʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʟʤʽʥʘ ʢʦʣʴʦʨʫ ʬʽʣʴʪʨʽʚ ʜʣʷ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʧʦʨʮʽʡʥʦ ʟʤʽʥʽ ʚʤʽʩʪʫ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ ʫ ɺɻ. 
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ʥʦʨʤʘ + 2,5 % + 8,4 %

ʛ/ʢɺʪĿʛʦʜ

Qʧʘʣ
NOx, ʛ/ʢɺʪĿʛʦʜHC, ʛ/ʢɺʪĿʛʦʜCO, ʛ/ʢɺʪĿʛʦʜʈʊ, ʛ/ʢɺʪĿʛʦʜ
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 9 13 15 18 22 25 ɗ,Á ʇʂɺ 

 

ʈʠʩʫʥʦʢ 4.47 - ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʬʽʣʴʪʨʽʚ ʟ ʪʚʝʨʜʠʤʠ ʯʘʩʪʠʥʢʘʤʠ, ʱʦ 

ʚʽʜʙʠʨʘʣʠʩʷ ʟ ɺɻ ʧʨʠ ʨʽʟʥʠʭ ʟʥʘʯʝʥʥʷʭ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ 

ʧʘʣʠʚʘ. 

 

 
 9,5 14,0 11,5 ʈʚʧʨ, ʄʇʘ 

 

ʈʠʩʫʥʦʢ 4.48 - ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʬʽʣʴʪʨʽʚ ʟ ʪʚʝʨʜʠʤʠ ʯʘʩʪʠʥʢʘʤʠ, ʱʦ 

ʚʽʜʙʠʨʘʣʠʩʷ ʟ ɺɻ ʧʨʠ ʨʽʟʥʠʭ ʟʥʘʯʝʥʥʷʭ ʪʠʩʢʫ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ. 

 

 
 + 8,4% + 2,5% ʥʦʨʤʘ Qʧʘʣ 

 

ʈʠʩʫʥʦʢ 4.49 - ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʬʽʣʴʪʨʽʚ ʟ ʪʚʝʨʜʠʤʠ ʯʘʩʪʠʥʢʘʤʠ, ʱʦ 

ʚʽʜʙʠʨʘʣʠʩʷ ʟ ɺɻ ʧʨʠ ʨʽʟʥʠʭ ʟʥʘʯʝʥʥʷʭ ʮʠʢʣʦʚʦʾ ʧʦʜʘʯʠ ʧʘʣʠʚʘ 
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4.8 ɺʠʧʨʦʙʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʷ ɻɸɿ-3309 ʟ ʜʠʟʝʣʝʤ ɼ-245.7ɽ2 ʚ 

ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

 

ʄʝʪʦʶ ʚʠʧʨʦʙʫʚʘʥʥʷ ʂʊɿ ʟ ʜʠʟʝʣʝʤ ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʻ 

ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʨʦʙʦʪʦʟʜʘʪʥʦʩʪʽ ʩʧʦʩʦʙʫ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʠʟʝʣʽʚ ʟʘ 

ʤʠʪʪʻʚʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʪʝʤʧʝʨʘʪʫʨʠ ʽʤʧʫʣʴʩʽʚ ɺɻ ʥʘ ʚʠʭʦʜʽ ʟ ʚʠʧʫʩʢʥʦʾ 

ʪʨʫʙʠ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʜʠʟʝʣʷ ʦʢʨʝʤʦ ʧʦ 

ʮʠʣʽʥʜʨʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʌɸɼʊ ʟ ʇɸʈʂ.  

ɺʠʧʨʦʙʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ, ʷʢ ʟʘʟʥʘʯʘʣʦʩʷ 

ʚʠʱʝ, ʥʘ ʘʚʪʦʤʦʙʽʣ ̔ ɻɸɿ-3309 ʟ ʜʠʟʝʣʝʤ ɼ-245.7ɽ2 ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʨʦʟʨʦʙʣʝʥʦʛʦ  ʧʨʦʛʨʘʤʦʚʘʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ɼɺɿ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʘʟʦʘʢʫʩʪʠʯʥʦʛʦ ʜʘʪʯʠʢʘ ʤʠʪʪʻʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ 

ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ (ʨʠʩ 4.50), ʷʢʠʡ ʦʧʠʩʘʥʦ ʫ ʨʦʟʜʽʣʽ 5 ʜʠʩʝʨʪʘʮʽʡʥʦʾ 

ʨʦʙʦʪʠ. 

 

ʈʠʩʫʥʦʢ 4.50 - ʄʘʢʝʪʥʠʡ ʟʨʘʟʦʢ ʌɸɼʊ ʟ ʇɸʈʂ ʧʽʜʢʣʶʯʝʥʠʡ ʜʦ ʚʠʧʫʩʢʥʦʾ 

ʪʨʫʙʠ ʂʊɿ 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʂʊɿ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʩʧʨʘʚʥʦʤʫ ʪʘ ʥʝʩʧʨʘʚʥʦʤʫ ʩʪʘʥʽ 

ʜʠʟʝʣʷ. ʅʝʩʧʨʘʚʥʠʡ ʩʠʪʘʥ ʜʠʟʝʣʷ ʽʤʽʪʫʚʘʣʠ ʟʥʠʞʝʥʥʷʤ ʪʠʩʢʫ ʚʧʦʨʩʢʫʚʘʥʥʷ 

ʬʦʨʩʫʥʢʠ ʯʝʪʚʝʨʪʦʛʦ ʮʠʣʽʥʜʨʘ ʜʚʠʛʫʥʘ ʟ 23,5 ʄʇʘ ʜʦ 13,5 ʄʇʘ. 



180 

 

ɺʠʟʥʘʯʝʥʥʷ ʤʠʪʪʻʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ ʜʠʟʝʣʷ ʚʠʢʦʥʫʚʘʣʠ ʚ ʨʝʞʠʤʘʭ 

ʤʽʥʽʤʘʣʴʥʦʾ (nʭʭ min) ʪʘ ʤʘʢʩʠʤʘʣʴʥʦʾ (nʭʭ max) ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʭʦʣʦʩʪʦʛʦ 

ʭʦʜʫ ʚʘʣʘ ʜʠʟʝʣʷ, ʘ ʜʠʤʥʽʩʪʴ ɺɻ ʚ ʨʝʞʠʤ ̔ʚʽʣʴʥʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ ʟʘ ɼʉʊʋ 

4276:2004. 

ʇʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʜʠʟʝʣʷ ʥʘ ʢʦʞʥʦʤʫ ʟ ʨʝʞʠʤʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

ʨʝʻʩʪʨʫʚʘʣʠ ʯʘʩʪʦʪʫ ʟʙʫʜʞʫʶʯʠʭ ʢʦʣʠʚʘʥʴ äʟʙ ʪʘ ʦʩʮʠʣʦʛʨʘʤʫ ʩʠʛʥʘʣʫ 

ʌɸɼʊ, ʟʘ ʷʢʠʤʠ ʚʠʟʥʘʯʘʣʠ çʙʘʟʦʚʝè ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʤʠʪʪʻʚʽ 

ʟʥʘʯʝʥʥʷ ʟʩʫʚʫ ʬʘʟ ʩʠʛʥʘʣʫ ʌɸɼʊ (ʨʠʩ. 4.51 ʪʘ 4.53). ɼʘʣʽ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʟʘʣʝʞʥʦʩʪʝʡ ʥʘʚʝʜʝʥʠʭ ʥʘ ʨʠʩ. 3.16 ʪʘ 3.18, ʚʠʟʥʘʯʘʣʠ ʤʠʪʪʻʚʽ ʟʥʘʯʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʽʤʧʫʣʴʩʽʚ ɺɻ ʢʦʞʥʦʛʦ ʮʠʣʽʥʜʨʘ ʜʠʟʝʣʷ ʟʛʽʜʥʦ ʟ ʧʦʨʷʜʢʦʤ ʾʭ 

ʨʦʙʦʪʠ (ʨʠʩ. 4.52 ʪʘ 4.54).  

ʈʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣ ̫ɻɸɿ-3309 ʟ ʜʠʟʝʣʝʤ ɼ-245.7ɽ2 ʚ 

ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʌɸɼʊ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ 

ʽʤʧʫʣʴʩʽʚ ɺɻ ʦʢʨʝʤʦ ʧʦ ʮʠʣʽʥʜʨʘʭ ʜʠʟʝʣʷ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 4.10. 

 

ʈʠʩʫʥʦʢ 4.51 - ɿʘʣʝʞʥʽʩʪʴ ʢʫʪʘ ʟʩʫʚʫ ʬʘʟ ʩʠʛʥʘʣʫ ʌɸɼʊ ʚʽʜʧʦʚʽʜʥʦ ʧʦ I-ʤʫ, 

III -ʤʫ, IV-ʤʫ, ʪʘ II-ʤʫ ʮʠʣʽʥʜʨʘʭ ʜʚʠʛʫʥʘ ʚ ʨʝʞʠʤʽ nʭʭ min. 1 ï ʩʧʨʘʚʥʠʡ ʩʪʘʥ, 2 

ï ʧʨʠ ʟʥʠʞʝʥʦʤʫ ʪʠʩʢʫ ʚʧʦʨʩʢʫʚʘʥʥʷ ʫ IV-ʤʫ ʮʠʣʽʥʜʨʽ ʜʠʟʝʣʷ 
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ʈʠʩʫʥʦʢ 4.52 - ɿʘʣʝʞʥʽʩʪʴ ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ ʜʠʟʝʣʷ ɼ-245.7ɽ2 ʚ ʨʝʞʠʤʽ nʭʭ min 

ʥʘ ʚʠʭʦʜʽ ʽʟ ʚʠʧʫʩʢʥʦʾ ʪʨʫʙʠ ʚʽʜʧʦʚʽʜʥʦ ʧʦ I-ʤʫ, III -ʤʫ, IV-ʤʫ, ʪʘ II-ʤʫ 

ʮʠʣʽʥʜʨʘʭ ʜʚʠʛʫʥʘ. 1 ï ʩʧʨʘʚʥʠʡ ʩʪʘʥ, 2 ï ʟʥʠʞʝʥʠʡ ʪʠʩʢ ʚʧʦʨʩʢʫʚʘʥʥʷ ʫ IV-

ʤʫ ʮʠʣʽʥʜʨʽ ʜʠʟʝʣʷ 

 

ʈʠʩʫʥʦʢ 4.53 - ɿʘʣʝʞʥʽʩʪʴ ʢʫʪʘ ʟʩʫʚʫ ʬʘʟ ʩʠʛʥʘʣʫ ʌɸɼʊ ʚʽʜʧʦʚʽʜʥʦ ʧʦ I-ʤʫ, 

III -ʤʫ, IV-ʤʫ, ʪʘ II-ʤʫ ʮʠʣʽʥʜʨʘʭ ʜʚʠʛʫʥʘ ʚ ʨʝʞʠʤʽ nʭʭ max. 1 ï ʩʧʨʘʚʥʠʡ ʩʪʘʥ, 2 

ï ʧʨʠ ʟʥʠʞʝʥʦʤʫ ʪʠʩʢʫ ʚʧʦʨʩʢʫʚʘʥʥʷ ʫ IV-ʤʫ ʮʠʣʽʥʜʨʽ ʜʠʟʝʣʷ 
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ʈʠʩʫʥʦʢ 4.54 - ɿʘʣʝʞʥʽʩʪʴ ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ ʜʠʟʝʣʷ ɼ-245.7ɽ2 ʚ ʨʝʞʠʤʽ nʭʭ max 

ʥʘ ʚʠʭʦʜʽ ʽʟ ʚʠʧʫʩʢʥʦʾ ʪʨʫʙʠ ʚʽʜʧʦʚʽʜʥʦ ʧʦ I-ʤʫ, III -ʤʫ, IV-ʤʫ, ʪʘ II-ʤʫ 

ʮʠʣʽʥʜʨʘʭ ʜʚʠʛʫʥʘ. 1 ï ʩʧʨʘʚʥʠʡ ʩʪʘʥ, 2 ï ʧʨʠ ʟʥʠʞʝʥʦʤʫ ʪʠʩʢʫ 

ʚʧʦʨʩʢʫʚʘʥʥʷ ʫ IV-ʤʫ ʮʠʣʽʥʜʨʽ ʜʠʟʝʣʷ 

ʊʘʙʣʠʮʷ 4.10 ï ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʽʤʧʫʣʴʩʽʚ ɺɻ ʦʢʨʝʤʦ ʧʦ 

ʮʠʣʽʥʜʨʘʭ ʜʠʟʝʣʷ ʥʘ ʚʠʭʦʜʽ ʟ ʚʠʧʫʩʢʥʦʾ ʪʨʫʙʠ ʂʊɿ ʟʘ ʜʦʧʦʤʦʛʦʶ ʌɸɼʊ  

ʈʝʞʠʤ 

ʚʠʧʨʦʙʦʚʫʚʘʥʥʷ 

ʏʘʩʪʦʪʘ 

ʟʙʫʜʞʫʶʯʠʭ 

ʢʦʣʠʚʘʥʴ 

ʌɸɼʊ, ɻʮ 

ʊʝʭʥʽʯʥʠʡ 

ʩʪʘʥ ʜʠʟʝʣʷ 

ʊʝʤʧʝʨʘʪʫʨʘ ʽʤʧʫʣʴʩʽʚ ɺɻ ʟʘ 

ʮʠʣʽʥʜʨʘʤʠ ʜʠʟʝʣʷ, Üʉ 
ʋʩʝʨʝʜʥʝʥʝ 

ʟʥʘʯʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ 

ɺɻ, Üʉ 1 2 3 4 

nʭʭ min = 730 ʭʚ-1 
2147 ʩʧʨʘʚʥʠʡ 69,9 70,1 70,1 70,0 70,0 

2174 ʥʝʩʧʨʘʚʥʠʡ 76,0 77,4 76,1 79,5 77,3 

nʭʭ max = 2620 ʭʚ-1 
2350 ʩʧʨʘʚʥʠʡ  179,4 180,4 179,9 180,5 180,1 

2354 ʥʝʩʧʨʘʚʥʠʡ 184,9 186,1 185,4 189,3 186,4 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʥʷ ʩʚʽʜʯʘʪʴ, ʱʦ ʪʝʤʧʝʨʘʪʫʨʘ ʽʤʧʫʣʴʩʽʚ ɺɻ ʧʨʠ 

ʟʤʝʥʰʝʥʥʽ ʪʠʩʢʫ ʚʧʦʨʩʢʫʚʘʥʥʷ ʟ 23,5 ʄʇʘ ʜʦ 13,5 ʄʇʘ ʦʜʥʦʛʦ ʽʟ ʮʠʣʽʥʜʨʽʚ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʽʤʧʫʣʴʩʘ ɺɻ ʥʝ ʪʽʣʴʢʠ ʥʝʩʧʨʘʚʥʦʛʦ 

ʮʠʣʽʥʜʨʘ, ʘ ʡ ʽʥʰʠʭ ʮʠʣʽʥʜʨʽʚ ʪʘʢʦʞ, ʷʢ ʚ ʨʝʞʠʤʽ nʭʭ min (ʨʠʩ. 4.52) ʪʘʢ ʽ ʚ 

ʨʝʞʠʤʽ nʭʭ max (ʨʠʩ. 4.54). ʋʩʝʨʝʜʥʝʥʝ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʽʤʧʫʣʴʩʽʚ ɺɻ  ʟʘ 
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ʚʩʽʤʘ ʮʠʣʽʥʜʨʘʤʠ ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘ 7,3 Üʉ ʚ ʨʝʞʠʤʽ nʭʭ min ʪʘ ʥʘ 6,3 Üʉ ʚ ʨʝʞʠʤʽ  

nʭʭ max (ʪʘʙʣ. 4.10), ʘ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʽʤʧʫʣʴʩʘ ɺɻ ʥʝʩʧʨʘʚʥʦʛʦ ʮʠʣʽʥʜʨʘ 

ʻ ʙʽʣʴʰʠʤ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʪʨʴʦʭ ʽʥʰʠʭ ʮʠʣʽʥʜʨʽʚ ʥʘ 

3 Üʉ (3,9%) ʪʘ 3,8 Üʉ (2%) ʚʽʜʧʦʚʽʜʥʦ ʚ ʨʝʞʠʤʽ nʭʭ min ʪʘ ʚ ʨʝʞʠʤʽ  nʭʭ max. 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʜʠʤʥʦʩʪʽ ɺɻ ʚ ʨʝʞʠʤʽ ʚʽʣʴʥʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ ʟʘ 

ɼʉʊʋ 4276:2004 (ʨʠʩ. 4.55) ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʥʝʩʧʨʘʚʥʦʩʪʽ 

ʬʦʨʩʫʥʢʠ ʦʜʥʦʛʦ ʟ ʮʠʣʽʥʜʨʽʚ ʜʠʤʥʽʩʪʴ ɺɻ ʟʙʽʣʴʰʠʣʘʩʷ ʟ 23 % ʜʦ 33 %, ʪʘ 

ʟʘʣʠʰʠʣʘʩʷ ʫ ʤʝʞʘʭ ʥʦʨʤʘʪʠʚʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʷʢʝ ʩʪʘʥʦʚʠʪʴ 72,5 % (3,0 ʤ-1). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣ ̫ɻɸɿ-3309 ʟ ʜʠʟʝʣʝʤ ɼ-

245.7ɽ2 ʟʘ ʜʦʧʦʤʦʛʦʶ ʌɸɼʊ ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʝʤʦʥʩʪʨʫʶʪʴ, ʱʦ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦ  ʁʽʤʧʫʣʴʩʽʚ ɺɻ ʦʢʨʝʤʦ ʧʦ ʮʠʣʽʥʜʨʘʭ ʜʠʟʝʣʷ ʻ 

ʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʠʤ ʥʽʞ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʘ ʧʨʦʮʝʜʫʨʘ ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ 

ʩʪʘʥʫ ʜʠʟʝʣʷ ʟʘ ʜʠʤʥʽʩʪʶ ɺɻ ʚ ʨʝʞʠʤʽ ʚʽʣʴʥʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ. 

 

 

ʈʠʩʫʥʦʢ 4.55 - ɿʘʣʝʞʥʽʩʪʴ ʜʠʤʥʦʩʪʽ ɺɻ ʜʠʟʝʣʷ ɼ-245.7ɽ2 ʘʚʪʦʤʦʙʽʣʷ ɻɸɿ-

3309 ʚʠʤʽʨʷʥʦʾ ʚ ʨʝʞʠʤ ̔ʚʽʣʴʥʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ ʧʨʠ ʪʠʩʢʫ ʚʧʦʨʩʢʫʚʘʥʥʷ 

ʧʘʣʠʚʘ ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʧʨʘʚʥʦʤʫ ʩʪʘʥʫ ʪʘ ʧʨʠ ʟʘʥʠʞʝʥʥʦʤʫ ʪʠʩʢʫ 

ʚʧʦʨʩʢʫʚʘʥʥʷ 
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ɿ ʤʝʪʦʶ ʨʦʟʨʦʙʢʠ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʜʦʩʢʦʥʘʣʝʥʦʛʦ 

ʩʧʦʩʦʙʫ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʠʟʝʣʽʚ ʜʦʜʘʪʢʦʚʦ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ 

ʟʘʣʝʞʥʽʩʪʴ ʜʠʤʥʦʩʪʽ (N) ɺɻ ʜʠʟʝʣʷ ɼ-245.7ɽ2 ʘʚʪʦʤʦʙʽʣʷ ɻɸɿ-3309 ʚ ʨʝʞʠʤʽ 

ʚʽʣʴʥʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ ʚʽʜ ʪʝʧʣʦʚʦʛʦ ʩʪʘʥʫ ʜʚʠʛʫʥʘ (ʪʝʤʧʝʨʘʪʫʨʠ 

ʦʭʦʣʦʜʞʫʶʯʦʾ ʨʽʜʠʥʠ).   

ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʧʨʦʙʫʚʘʥʥʷ (ʨʠʩ. 4.56) ʚʩʪʘʥʦʚʠʣʠ, ʱʦ 

ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʜʠʤʥʦʩʪʽ ɺɻ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘ ʥʝʧʨʦʛʨʽʪʦʤʫ ʜʚʠʛʫʥʽ, 

ʧʨʠ ʧʨʦʛʨʽʚʘʥʥʽ ʜʠʟʝʣʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʦʭʦʣʦʜʞʫʶʯʦʾ ʨʽʜʠʥʠ 60 Üʉ 

ʜʠʤʥʽʩʪʴ ɺɻ ʩʪʨʽʤʢʦ ʟʥʠʞʫʻʪʴʩʷ ʪʘ ʧʨʠ ʧʦʜʘʣʴʰʦʤʫ ʧʨʦʛʨʽʚʘʥʥʽ ʤʘʡʞʝ ʥʝ 

ʟʤʽʥʶʻʪʴʩʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʠʟʝʣʷ ʟʘ 

ʜʠʤʥʽʩʪʶ ɺɻ ʥʝʦʙʭʽʜʥʦ ʧʨʦʛʨʽʚʘʪʠ ʜʚʠʛʫʥ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʦʭʦʣʦʜʞʫʶʯʦʾ 

ʨʽʜʠʥʠ ʥʝ ʥʠʞʯʝ 60 Üʉ. 

 

ʈʠʩʫʥʦʢ 4.56 - ɿʘʣʝʞʥʽʩʪʴ ʜʠʤʥʦʩʪʽ (N) ɺɻ ʜʠʟʝʣʷ ɼ-245.7ɽ2 ʘʚʪʦʤʦʙʽʣʷ ɻɸɿ-

3309 ʚ ʨʝʞʠʤʽ ʚʽʣʴʥʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʦʭʦʣʦʜʞʫʶʯʦʾ ʨʽʜʠʥʠ 

ʜʚʠʛʫʥʘ (tʦʭ) 

 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʜʠʟʝʣʷ ʚʮʽʣʦʤʫ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʠʪʠ (ʣʦʢʘʣʽʟʫʚʘʪʠ) 

ʥʝʩʧʨʘʚʥʽʩʪʴ ʚ ʦʢʨʝʤʦʤʫ ʮʠʣʽʥʜʨʽ ʜʠʟʝʣʷ ʚ ʨʝʞʠʤʘʭ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ ʟʘ 

ʤʠʪʪʻʚʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʪʝʤʧʝʨʘʪʫʨʠ ʽʤʧʫʣʴʩʽʚ ɺɻ ʥʘ ʚʠʭʦʜʽ ʟ ʚʠʧʫʩʢʥʦʾ 

ʪʨʫʙʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʌɸɼʊ ʟ ʇɸʈʂ. 
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4.9 ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 4 

1. ɺʠʟʥʘʯʝʥʽ ʤʝʪʘ  ̔ʟʘʜʘʯʽ, ʩʢʣʘʜʝʥʘ ʧʨʦʛʨʘʤʘ ʪʘ ʨʦʟʨʦʙʣʝʥʘ ʤʝʪʦʜʠʢʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʚʢʣʶʯʘʻ ʧʨʦʚʝʜʝʥʥʷ ʩʪʝʥʜʦʚʦʛʦ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʜʠʟʝʣʷ Mercedes-Benz ʆʄ 615 ʪʘ ʘʚʪʦʤʦʙʽʣʷ ɻɸɿ-3309 ʟ 

ʜʠʟʝʣʝʤ ɼ-245.7ɽ2 ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

2. ʇʨʦʚʝʜʝʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ 

ʭʘʨʘʢʪʝʨʥʠʭ ʚʽʜʤʦʚ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ ʜʠʟʝʣʽʚ ʥʘ ʧʦʢʘʟʥʠʢʠ ʜʠʟʝʣʷ 

Mercedes-Benz ʆʄ 615 ʧʦʢʘʟʘʣʠ, ʱʦ ʚʽʜʭʠʣʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʜʠʟʝʣʷ ʚʽʜ 

ʥʦʤʽʥʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʤʽʥʠ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ, ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ, ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ, 

ʚʠʢʠʜʽʚ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ, ʜʠʤʥʦʩʪʽ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ. 

3. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʠʟʥʘʯʝʥʦ ʚʧʣʠʚ ʭʘʨʘʢʪʝʨʥʠʭ ʚʽʜʤʦʚ ʩʠʩʪʝʤʠ 

ʞʠʚʣʝʥʥʷ ʜʚʠʛʫʥʘ ʧʘʣʠʚʦʤ ʥʘ ʡʦʛʦ ʝʥʝʨʛʝʪʠʯʥʽ ʽ ʝʢʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ, 

ʚʠʟʥʘʯʝʥʦ ʾʭ ʟʚôʷʟʦʢ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ ɺɻ. ʆʮʽʥʝʥʦ ʚʧʣʠʚ ʮʠʭ ʚʽʜʤʦʚ ʥʘ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʜʠʟʝʣʷ ʥʦʨʤʦʚʘʥʠʤ ʟʥʘʯʝʥʥʷʤ ʧʠʪʦʤʠʭ ʚʠʢʠʜʽʚ ʰʢʽʜʣʠʚʠʭ 

ʨʝʯʦʚʠʥ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦ ʾʧʨʦʮʝʜʫʨʠ ʇʨʘʚʠʣ ʆʆʅ ̄ 49-02.  

4. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʜʦʚʦʜʷʪʴ, ʱʦ ʟʤʽʥʘ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ 

ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ, ʱʦ ʤʘʻ ʤʽʩʮʝ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʥʠ ʚʩʽʭ 

ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʦʙʦʪʠ ʜʠʟʝʣʷ, ʘ ʚʽʜʭʠʣʝʥʥʷ ʡʦʛʦ ʚʽʜ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʥʷ, ʷʢ ʫ ʙʽʢ ʟʙʽʣʴʰʝʥʥʷ ʪʘ ʟʤʝʥʰʝʥʥʷ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ. 

ɿʤʽʥʘ ʪʠʩʢʫ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʬʦʨʩʫʥʢʘʤʠ ʚʣʠʚʘʻ ʷʢ ʥʘ ʷʢʽʩʪʴ 

ʨʦʟʧʠʣʶʚʘʥʥʷ ʧʘʣʠʚʘ, ʪʘʢ ʽ, ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ, ʥʘ ʮʠʢʣʦʚʫ ʧʦʜʘʯʫ ʪʘ ʢʫʪ 

ʧʦʯʘʪʢʫ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʧʦʛʽʨʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ, ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ, ʜʠʤʥʦʩʪʽ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ 

ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ. ɿʙʽʣʴʰʝʥʥʷ ʪʠʩʢʫ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʥʘʚʧʘʢʠ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʨʦʟʧʠʣʶʚʘʥʥʷ ʧʘʣʠʚʘ, ʟʤʝʥʰʝʥʥʷ ʮʠʢʣʦʚʦʾ 

ʧʦʜʘʯʠ ʪʘ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ, ʽ ʧʨʠʟʚʦʜʠʪʴ ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪʠ 

ʧʘʣʠʚʘ, ʜʠʤʥʦʩʪʽ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ. ɺ ʨʝʞʠʤʽ ʭʦʣʦʩʪʦʛʦ 

ʭʦʜʫ ʜʠʤʥʽʩʪʴ ʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʤʘʻ ʩʭʠʣʴʥʽʩʪʴ ʜʦ 
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ʟʤʝʥʰʝʥʥʷ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʪʠʩʢʫ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ. 

ɿʙʽʣʴʰʝʥʥʷ ʮʠʢʣʦʚʦʾ ʧʦʜʘʯʠ ʧʘʣʠʚʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʟʥʘʯʥʦʛʦ 

ʟʙʽʣʴʰʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ, ʛʦʜʠʥʥʦʾ ʪʘ 

ʧʠʪʦʤʦʾ ʚʠʪʨʘʪ ʧʘʣʠʚʘ, ʟʙʽʣʴʰʫʶʪʴʩʷ ʚʠʢʠʜʠ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ, ʜʠʤʥʽʩʪʴ 

ʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ. 

5. ʇ̔ ʜ ʯʘʩ ʩʪʝʥʜʦʚʠʭ ʚʠʧʨʦʙʦʚʫʚʘʥʴ ʜʠʟʝʣʷ ʧʨʠ ʨʽʟʥʠʭ ʡʦʛʦ 

ʥʝʩʧʨʘʚʥʦʩʪʷʭ ʚʠʟʥʘʯʝʥʦ ʨʝʞʠʤʠ ʢʦʥʪʨʦʣʶʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʜʚʠʛʫʥʘ 

ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʶ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ, ʷʢ ̔ʚʽʜʧʦʚʽʜʘʶʪʴ ʫʤʦʚʘʤ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

6. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʠʟʥʘʯʝʥʦ ʚʧʣʠʚ ʪʝʧʣʦʚʦʛʦ ʩʪʘʥʫ ʜʠʟʝʣʷ, ʷʢʠʡ 

ʚʠʟʥʘʯʘʚʩʷ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʶ ʦʭʦʣʦʜʥʦʾ ʨʽʜʠʥʠ ʥʘ ʚʠʭʦʜʽ ʽʟ ʜʚʠʛʫʥʘ, ʥʘ 

ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʜʠʤʥʦʩʪʽ ɺɻ ʚ ʨʝʞʠʤʽ ʚʽʣʴʥʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟ ʤʝʪʦʶ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʪʝʤʧʝʨʘʪʫʨʘ ʦʭʦʣʦʜʥʦʾ ʨʽʜʠʥʠ ʥʝ 

ʧʦʚʠʥʥʘ ʙʫʪʠ ʤʝʥʰʦʶ 60 Áʉ. 

7. ʇʨʦʚʝʜʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʠʟʝʣʷ Mercedes-Benz ʆʄ 

615 ʚ ʨʝʞʠʤʘʭ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ ʟʘ ʨʽʟʥʦ ʾʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʚʘʣʘ ʜʚʠʛʫʥʘ, ʷʢʽ 

ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʦʨʠʛʫʚʘʥʥʷ ʟʥʘʯʝʥʴ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʽʤʧʫʣʴʩʽʚ ɺɻ 

ʜʠʟʝʣʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

8. ɺʧʝʨʰʝ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜʠʢʫ ʨʦʟʨʘʭʫʥʢʫ ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʧʨʘʚʢʠ 

ʟʥʘʯʝʥʴ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʽʤʧʫʣʴʩʽʚ ɺɻ ʧʽʜ ʯʘʩ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ.  

9. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʦʨʠʛʫʚʘʥʥʷ ʟʥʘʯʝʥʴ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʽʤʧʫʣʴʩʽʚ ɺɻ ʻ ʥʝʦʙʭʽʜʥʠʤ ʪʽʣʴʢʠ ʧʨʠ ʟʥʘʯʝʥʥʷʭ ʪʝʤʧʝʨʘʪʫʨʠ 

ʧʦʚʽʪʨʷ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʟʘ ʷʢʠʭ ʚʦʥʘ ʤʘʻ ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʥʘ ʟʤʽʥʫ 

ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ ʥʘ ʚʠʭʦʜʽ ʟ ʩʠʩʪʝʤʠ ʚʠʧʫʩʢʫ ʂʊɿ. ɼʣʷ ʜʠʟʝʣʷ Mercedes-Benz 

ʆʄ 615 ʪʘʢʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʩʝʨʝʜʦʚʠʱʘ ʻ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʥʠʞʯʘ ʟʘ 16 Áʉ.  

10. ʈʝʟʫʣʴʪʘʪʘʤʠ ʚʠʧʨʦʙʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣ ̫ ɻɸɿ-3309 ʟ ʜʠʟʝʣʝʤ ɼ-

245.7ɽ2, ʧʨʦʚʝʜʝʥʦʛʦ ʟʘ ʨʦʟʨʦʙʣʝʥʠʤ ʧʨʦʛʨʘʤʦʚʘʥʠʤ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʦʤ 

ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʠʟʝʣʽʚ, ʧʽʜʪʚʝʨʜʞʝʥʦ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʚ 

ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʷʢ ʜʠʟʝʣʷ ʚʮʽʣʦʤʫ, ʪʘʢ ʽ ʦʢʨʝʤʠʭ ʡʦʛʦ 

ʮʠʣʽʥʜʨʽʚ ʟʘ ʤʠʪʪʻʚʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʪʝʤʧʝʨʘʪʫʨʠ ʽʤʧʫʣʴʩʽʚ ɺɻ ʥʘ ʚʠʭʦʜʽ ʟ 

ʚʠʧʫʩʢʥʦʾ ʪʨʫʙʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʌɸɼʊ ʟ ʇɸʈʂ. 
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ʈʆɿɼɯʃ 5 

ʈʆɿʈʆɹʂɸ ʊɽʍʅʆʃʆɻɯʏʅʆɻʆ ʇʈʆʎɽʉʋ ʊɸ ʆʎɯʅʂɸ ɽʌɽʂʊʀɺʅʆʉʊɯ 

ʋɼʆʉʂʆʅɸʃɽʅʆɻʆ ʉʇʆʉʆɹʋ ɽʂʉʇʈɽʉ-ɼɯɸɻʅʆʉʊʋɺɸʅʅʗ 

ʊʈɸʅʉʇʆʈʊʅʀʍ ɼʀɿɽʃɯɺ 

5.1 ɸʥʘʣʽʟ ʚʠʢʦʥʘʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʟ ʤʝʪʦʶ ʧʦʙʫʜʦʚʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʝʢʩʧʨʝʩ-

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ɼɺɿ 

ɺʠʚʯʝʥʥʷ ʧʠʪʘʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʪʝʤʧʝʨʘʪʫʨʘ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʻ 

ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʯʫʪʣʠʚʠʭ, ʩʪʘʙʽʣʴʥʠʭ ʽ ʽʥʬʦʨʤʘʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʠʡ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʜʠʟʝʣʽʚ ʥʝ ʚʠʤʘʛʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʢʣʘʜʥʠʭ 

ʩʧʝʮʽʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʩʪʝʥʜʽʚ. ʈʝʻʩʪʨʫʶʯʠ ʪʝʤʧʝʨʘʪʫʨʫ ɺɻ ʢʦʞʥʦʛʦ 

ʮʠʣʽʥʜʨʘ ʦʢʨʝʤʦ, ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʚʽʜʤʦʚʠ ʩʠʩʪʝʤʠ ʧʘʣʠʚʦʧʦʜʘʯʽ, ʤʝʭʘʥʽʟʤʫ 

ʛʘʟʦʨʦʟʧʦʜʽʣʫ ʪʘ ʮʠʣʽʥʜʨʦ-ʧʦʨʰʥʝʚʦʾ ʛʨʫʧʠ, ʘ ʪʘʢʦʞ ʧʦʙʽʯʥʦ ʩʫʜʠʪʠ ʧʨʦ 

ʧʦʪʫʞʥʽʩʪʴ, ʱʦ ʚʽʜʜʘʻʪʴʩʷ ʢʦʞʥʠʤ ʮʠʣʽʥʜʨʦʤ.  

ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʜʦʟʚʦʣʠʚ ʟʨʦʙʠʪʠ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʜʣʷ 

ʮʽʣʝʡ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʜʠʟʝʣʽʚ ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʧʦ ʰʚʠʜʢʦʜʽʾ, ʪʦʯʥʦʩʪʽ ʪʘ ʩʢʣʘʜʥʦʩʪʽ ʨʝʻʩʪʨʘʮʽʾ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʽʤʧʫʣʴʩʫ 

ʥʘʡʙʽʣʴʰʝ ʚʽʜʧʦʚʽʜʘʻ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʟʘ ʤʠʪʪʻʚʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʪʝʤʧʝʨʘʪʫʨʠ 

ʽʤʧʫʣʴʩʽʚ ɺɻ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʘʟʦʘʢʫʩʪʠʯʥʦʛʦ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʠ ʟ 

ʧʨʦʪʦʯʥʠʤ ʘʢʫʩʪʠʯʥʠʤ ʨʝʟʦʥʘʪʦʨʦʤ ʢʦʣʠʚʘʥʴ. 

ʇʨʦʚʝʜʝʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʨʦʙʣʝʥʦʛʦ ʪʘ 

ʚʠʛʦʪʦʚʣʝʥʦʛʦ ʤʘʢʝʪʥʦʛʦ ʟʨʘʟʢʘ ʌɸɼʊ ʟ ʇɸʈʂ ʧʽʜʪʚʝʨʜʠʣʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʡʦʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʘ ʰʚʠʜʢʦʜʽʻʶ ʪʘ ʪʦʯʥʽʩʪʶ ʚʠʤʽʨʶʚʘʥʥʷ ʮʽʣʷʤ ʝʢʩʧʨʝʩ-

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʠʟʝʣʽʚ  ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʩʪʝʥʜʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʠʟʝʣʷ 

ʧʽʜʪʚʝʨʜʠʣʠ ʚʧʣʠʚ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ ʥʘ ʡʦʛʦ ʝʥʝʨʛʝʪʠʯʥʽ, 

ʝʢʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʧʘʣʠʚʥʫ ʝʢʦʥʦʤʽʯʥʽʩʪʴ, ʪʘ ʚʠʟʥʘʯʝʥʦ ʾʭ ʟʚôʷʟʦʢ ʟ 

ʪʝʤʧʝʨʘʪʫʨʦʶ ɺɻ. ɼʦʚʝʜʝʥʦ, ʱʦ ʪʝʤʧʝʨʘʪʫʨʘ ɺɻ ʚ ʨʝʞʠʤʘʭ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ 

ʜʚʠʛʫʥʘ ʻ ʩʪʘʙʽʣʴʥʠʤ ʪʘ ʽʥʬʦʨʤʘʪʠʚʥʠʤ ʧʦʢʘʟʥʠʢʦʤ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ 

ʜʽʘʛʥʦʩʪʫʚʘʪʠ ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʜʠʟʝʣʷ ʚʮʽʣʦʤʫ, ʘ ʪʘʢʦʞ 
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ʚʠʟʥʘʯʠʪʠ (ʣʦʢʘʣʽʟʫʚʘʪʠ) ʥʝʩʧʨʘʚʥʽʩʪʴ ʚ ʦʢʨʝʤʦʤʫ ʮʠʣʽʥʜʨʽ ʜʠʟʝʣʷ ʚ 

ʨʝʞʠʤʘʭ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ ʟʘ ʤʠʪʪʻʚʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʪʝʤʧʝʨʘʪʫʨʠ ʽʤʧʫʣʴʩʽʚ ɺɻ 

ʥʘ ʚʠʭʦʜʽ ʟ ʚʠʧʫʩʢʥʦʾ ʪʨʫʙʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʌɸɼʊ ʟ ʇɸʈʂ. 

ʇʽʜʪʚʝʨʜʞʝʥʦ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʚʠʟʥʘʯʝʥʦʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʨʦʙʣʝʥʦʾ 

ʣʦʛʽʢʦ-ʽʤʦʚʽʨʥʽʩʥʦ ʾʜʽʘʛʥʦʩʪʠʯʥʦ ʾʤʦʜʝʣ ̔ʤiʥiʤʘʣʴʥʦ ʾʢiʣʴʢʦʩʪʽ ʥʝʦʙxiʜʥʠʭ ʪʘ 

ʜʦʩʪʘʪʥix ʜiʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨiʚ, ʷʢʠʤʠ ʻ ʪʝʤʧʝʨʘʪʫʨʘ ʪʘ ʜʠʤʥʽʩʪʴ ɺɻ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʽʜʠʚʝʨʜʞʫʻʪʴʩʷ ʘʜʝʢʚʘʪʥʽʩʪʴ ʧʦʙʫʜʦʚʘʥʦʛʦ 

ʦʧʪʠʤiʟʦʚʘʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʜiʘʛʥʦʩʪʫʚʘʥʥʷ ʧʨʠ ʢʦʥʪʨʦʣi ʨʦʙʦʪʦʟʜʘʪʥʦʩʪi 

ʜʠʟʝʣiʚ ʂʊɿ (ʨʠʩ. 2.2), ʱʦ ʜʘʻ ʟʤʦʛʫ ʨʦʟʨʦʙʠʪʠ ʥʘ ʡʦʛʦ ʦʩʥʦʚʽ ʧʨʦʛʨʘʤʦʚʘʥʠʡ 

ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ɼɺɿ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʘʟʦʘʢʫʩʪʠʯʥʦʛʦ 

ʜʘʪʯʠʢʘ ʤʠʪʪʻʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ. 

 

5.2 ʈʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʦʚʘʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ɼɺɿ ʥʘ ʦʩʥʦʚʽ ʦʧʪʠʤʽʟʦʚʘʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʘʟʦʘʢʫʩʪʠʯʥʦʛʦ ʜʘʪʯʠʢʘ ʤʠʪʪʻʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ 

ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʙʦʨʫ ʨʘʮʽʦʥʘʣʴʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʢʦʥʪʨʦʣʶ ʧʘʨʘʤʝʪʨʽʚ 

ʜʠʟʝʣʷ ʫ ʨʦʟʜʽʣʽ 2 ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʧʦʙʫʜʫʚʘʣʠ ʦʧʪʠʤʽʟʦʚʘʥʠʡ ʘʣʛʦʨʠʪʤ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʨʠ ʢʦʥʪʨʦʣʽ ʨʦʙʦʪʦʟʜʘʪʥʦʩʪʽ ʜʠʟʝʣʽʚ ʂʊɿ ʚ ʨʝʞʠʤʘʭ 

ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ (ʨʠʩ. 2.2). ɿʛʽʜʥʦ ʟ ʮʠʤ ʘʣʛʦʨʠʪʤʦʤ, ʟ 19 ʧʘʨʘʤʝʪʨiʚ, ʷʢi 

ʚʠʟʥʘʯʘʶʪʴ ʪʝʭʥiʯʥʠʡ ʩʪʘʥ ʜʠʟʝʣʷ, ʧʨʠ ʧʝʨʝʚiʨʮi ʨʦʙʦʪʦʟʜʘʪʥʦʩʪi ʥʝʦʙʭiʜʥʦ ʽ 

ʜʦʩʪʘʪʥʴʦ ʟʜiʡʩʥʠʪʠ ʢʦʥʪʨʦʣʴ ʣʠʰʝ ʜʚʦʭ ʧʘʨʘʤʝʪʨiʚ - ʋ16 (ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟiʚ ʊʚʛ) i ʋ15 (ʜʠʤʥiʩʪʴ ʚiʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟiʚ ʂ). ʇʨʠʯʦʤʫ, ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮii ʧʝʨʝʚʘʛʠ ʧʝʨʰʠʤ 

ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʪʝʤʧʝʨʘʪʫʨʘ (W = 0,669), ʘ ʧʦʪiʤ ʜʠʤʥiʩʪʴ ʚiʜʧʨʘʮʴʦʚʘʥʠʭ 

ʛʘʟiʚ ʜʠʟʝʣʷ. 

ʊʘʢʘ ʩʫʢʫʧʥʽʩʪʴ ʧʘʨʘʤʝʪʨʽʚ ʜʦʟʚʦʣʣʠʣʘ ʧʦʻʜʥʘʪʠ ʜʚʘ ʩʧʦʩʦʙʠ ʢʦʥʪʨʦʣʶ 

ʨʦʙʦʪʦʟʜʘʪʥʦʩʪʽ ʜʠʟʝʣʽʚ:  

- ʧʝʨʰʠʡ ï ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʶ ɺɻ ʚ ʨʝʞʠʤʘʭ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ ʜʚʠʛʫʥʘ, 
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ʫʜʦʩʢʦʥʘʣʝʥʠʡ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʘʟʦʘʢʫʩʪʠʯʥʦʛʦ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʠ; 

- ʜʨʫʛʠʡ ï ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʡ ʟʘ ʜʠʤʥʽʩʪʶ ɺɻ ʫ ʨʝʞʠʤʽ ʚʽʣʴʥʦʛʦ 

ʧʨʠʩʢʦʨʝʥʥʷ ʟʛʽʜʥʦ ʟ ɼʉʊʋ 4276:2004. 

ʈʝʘʣʽʟʘʮʽʷ ʮʴʦʛʦ ʦʧʪʠʤʽʟʦʚʘʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ (ʝʢʩʧʨʝʩ-

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ) ʜʠʟʝʣʽʚ ʧʨʠ ʢʦʥʪʨʦʣi ʨʦʙʦʪʦʟʜʘʪʥʦʩʪi ʂʊɿ ʚ ʫʤʦʚʘʭ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʦʪʨʝʙʫʻ ʨʦʟʨʦʙʢʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʩʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. 

ʅʘʷʚʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʻ ʚʘʞʣʠʚʦʶ ʫʤʦʚʦʶ ʜʣʷ ʟʤʝʥʰʝʥʥʷ 

ʯʘʩʫ ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʜʠʟʝʣʷ, ʧʦʰʫʢʫ ʡʦʛʦ ʥʝʩʧʨʘʚʥʦʩʪʝʡ, 

ʧʽʜʚʠʱʝʥʥʷ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʘ, ʷʢ ʥʘʩʣʽʜʦʢ, ʟʥʠʞʝʥʥʷ ʚʪʨʘʪ 

ʚʽʜ ʧʨʦʩʪʦʶ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. 

ʅʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʥʷ ʥʦʚʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ɼɺɿ ʘʙʦ ʡʦʛʦ ʧʝʨʝʨʦʙʣʷʥʥʷ (ʜʦʦʧʨʘʮʶʚʘʥʥʷ ʯʠ ʚʥʝʩʝʥʥʷ 

ʟʤʽʥ) ʚʠʥʠʢʘʻ ʧʨʠ ʧʦʷʚʽ ʥʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʜʚʠʛʫʥʽʚ, ʾʭ ʩʠʩʪʝʤ, ʥʦʚʠʭ 

ʩʧʦʩʦʙʽʚ (ʤʝʪʦʜʽʚ) ʪʘ ʟʘʩʦʙʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. 

 ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʧʦʢʘʟʫʻ, ʱʦ ʨʦʟʨʦʙʢʦʶ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʟʘ ʈʘʜʷʥʩʴʢʠʭ ʯʘʩʽʚ ʟʘʡʤʘʣʠʩʷ ʟʘʚʦʜʠ-ʚʠʨʦʙʥʠʢʠ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʾʭ ʜʚʠʛʫʥʽʚ, ʘ ʪʘʢʦʞ, ʧʨʦʬʽʣʴʥʽ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʽ 

ʫʩʪʘʥʦʚʠ. ɺ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʨʦʟʨʦʙʢʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʦʢʣʘʜʝʥʘ ʣʠʰʝ ʥʘ ʚʠʨʦʙʥʠʢʽʚ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʾʭ 

ʜʚʠʛʫʥʽʚ ʪʘ ʩʠʩʪʝʤ. ɺʦʥʠ, ʷʢ ʧʨʘʚʠʣʦ, ʦʙʤʝʞʫʶʪʴʩʷ ʨʦʟʨʦʙʢʦʶ ʪʘʙʣʠʮʴ ʘʙʦ 

ʤʘʪʨʠʮʴ ʜʣʷ ʧʦʰʫʢʫ ʥʝʩʧʨʘʚʥʦʩʪʝʡ [21, 49, 120, 121], ʷʢʽ ʥʘʜʘʶʪʴ ʚ 

ʽʥʩʪʨʫʢʮʽʷʭ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʇʨʠʢʣʘʜʠ ʜʝʷʢʠʭ ʟ ʥʠʭ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʘʭ 5.1, 

5.2, 5.3. ɼʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʚʠʛʫʥʽʚ ʪʽʣʴʢʠ ʟʘ ʪʘʢʠʤʠ ʪʘʙʣʠʮʷʤʠ ʘʙʦ ʤʘʪʨʠʮʷʤʠ 

ʤʘʻ ʧʝʚʥʽ ʥʝʜʦʣʽʢʠ, ʷʢʽ ʤʦʞʫʪʴ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʧʦʤʠʣʦʢ ʚ ʨʝʟʫʣʴʪʘʪʘʭ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʘ, ʷʢ ʥʘʩʣʽʜʦʢ, ʟʥʠʞʝʥʥʷ ʷʢʦʩʪʽ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʘ 

ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʫ ʽ ʚʠʪʨʘʪ ʥʘ ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʪʘ ʧʦʰʫʢ 

ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʜʚʠʛʫʥʘ. ɼʦ ʪʘʢʠʭ ʥʝʜʦʣʽʢʽʚ, ʥʘʩʘʤʧʝʨʝʜ, ʤʦʞʝ ʙʫʪʠ 

ʚʽʜʥʝʩʝʥʦ: 

- ʚʽʜʩʫʪʥʽʩʪʴ ʤʝʪʦʜʠʢ ʧʨʦʚʝʜʝʥʥʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ; 

- ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʩʠʣʘʥʴ ʪʘ ʚʠʤʦʛ ʜʦ ʥʝʦʙʭʽʜʥʠʭ ʟʘʩʦʙʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 
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(ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ); 

- ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʨʷʜʢʫ (ʘʣʛʦʨʠʪʤʫ) ʧʝʨʝʚʽʨʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʪʘ ʧʦʰʫʢʫ 

ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʜʚʠʛʫʥʘ ʫ ʨʘʟʽ ʥʘʷʚʥʦʩʪʽ ʜʝʢʽʣʴʢʦʭ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʪʘ/ʘʙʦ 

ʩʠʤʧʪʦʤʽʚ, ʱʦ ʫʥʝʤʦʞʣʠʚʣʶʻ ʦʧʪʠʤʽʟʘʮʽʶ ʚʠʢʦʥʘʥʥʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ;  

- ʧʦʪʨʝʙʘ ʫ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʦʤʫ ʧʝʨʩʦʥʘʣʽ, ʷʢʠʡ ʤʘʻ ʜʦʩʚʽʜ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʚʠʛʫʥʽʚ ʜʘʥʦʛʦ ʪʠʧʫ; 

- ʚʠʷʚʣʝʥʥʷ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʜʚʠʛʫʥʘ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʩʠʤʧʪʦʤʘʤʠ, ʷʢʽ 

ʚʠʷʚʣʷʶʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʟʘ ʟʦʚʥʽʰʥʽʤʠ ʦʟʥʘʢʘʤʠ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʤ 

ʤʝʪʦʜʦʤ ʪʘ ʤʦʞʫʪʴ ʤʘʪʠ ʩʫʙôʻʢʪʠʚʥʠʡ ʭʘʨʘʢʪʝʨ, ʱʦ ʥʝ ʜʘʻ ʤʦʞʣʠʚʦʩʪʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʽ ʪʘʙʣʠʮʽ ʪʘ ʤʘʪʨʠʮʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ 

ʜʚʠʛʫʥʘ ʪʘ ʧʦʰʫʢʫ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʫ ʨʘʟʽ ʚʽʜʩʫʪʥʦʩʪʽ ʟʦʚʥʽʰʥʽʭ ʦʟʥʘʢ ʪʘʢʠʭ 

ʩʠʤʧʪʦʤʽʚ ʘʙʦ ʥʝʤʦʞʣʠʚʦʩʪʽ ʾʭ ʦʜʥʦʟʥʘʯʥʦʛʦ ʚʠʷʚʣʝʥʥʷ. 

 

 

 

ʈʠʩʫʥʦʢ 5.1 - ɿʘʛʘʣʴʥʘ ʤʘʪʨʠʮʷ ʧʦʰʫʢʫ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ [106] 
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ʅʝʠʩʧʨʘʚʥʦʩʪʴ, ʚʥʝʰʥʝʝ ʧʨʦʷʚʣʝʥʠʝ ʄʝʪʦʜʳ ʫʩʪʨʘʥʝʥʠʷ 

1 ɼʠʟʝʣʴ ʥʝ ʟʘʧʫʩʢʘʝʪʩʷ 

1.1 

ɺʦʟʜʫʭ ʚ ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤʝ 

ʇʨʦʢʘʯʘʡʪʝ ʩʠʩʪʝʤʫ ʥʘʩʦʩʦʤ ʨʫʯʥʦʡ 

ʧʦʜʢʘʯʢʠ ʪʦʧʣʠʚʘ. ʋʩʪʨʘʥʠʪʝ ʧʦʜʩʦʩ 

ʚʦʟʜʫʭʘ ʚ ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤʝ 

1.2 
ʅʝʠʩʧʨʘʚʝʥ ʪʦʧʣʠʚʥʳʡ ʥʘʩʦʩ 

ʉʥʠʤʠʪʝ ʪʦʧʣʠʚʥʳʡ ʥʘʩʦʩ ʩ ʜʠʟʝʣʷ ʠ 

ʦʪʧʨʘʚʴʪʝ  ʚ ʤʘʩʪʝʨʩʢʫʶ ʜʣʷ ʨʝʤʦʥʪʘ 

2 ɼʠʟʝʣʴ ʥʝ ʨʘʟʚʠʚʘʝʪ ʤʦʱʥʦʩʪʠ 
2.1 

ʈʳʯʘʛ ʫʧʨʘʚʣʝʥʠʷ ʪʦʧʣʠʚʥʳʤ ʥʘʩʦʩʦʤ ʥʝ 

ʜʦʭʦʜʠʪ ʜʦ ʫʧʦʨʘ 

ʆʪʨʝʛʫʣʠʨʫʡʪʝ ʪʷʛʠ ʫʧʨʘʚʣʝʥʠʷ 

ʪʦʧʣʠʚʥʳʤ ʥʘʩʦʩʦʤ 

2.2 
ɿʘʩʦʨʠʣʩʷ ʬʠʣʴʪʨʫʶʱʠʡ ʵʣʝʤʝʥʪ 

ʬʠʣʴʪʨʘ ʪʦʥʢʦʡ ʦʯʠʩʪʢʠ ʪʦʧʣʠʚʘ 

ɿʘʤʝʥʠʪʝ ʬʠʣʴʪʨʫʶʱʠʡ ʵʣʝʤʝʥʪ 

ʬʠʣʴʪʨʘ ʪʦʥʢʦʡ ʦʯʠʩʪʢʠ ʪʦʧʣʠʚʘ 

2.3 

ʅʝʠʩʧʨʘʚʥʳ ʬʦʨʩʫʥʢʠ 

ɺʳʷʚʠʪʝ ʥʝʠʩʧʨʘʚʥʳʝ ʬʦʨʩʫʥʢʠ, 

ʧʨʦʤʦʡʪʝ ʨʘʩʧʳʣʠʪʝʣʠ ʠ ʧʨʦʯʠʩʪʠʪʝ  

ʠʭ ʩʦʧʣʦʚʳʝ ʦʪʚʝʨʩʪʠʷ,  ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʤʝʥʠʪʝ ʨʘʩʧʳʣʠʪʝʣʠ 

2.4 ʅʝʧʨʘʚʠʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥ ʫʛʦʣ 

ʦʧʝʨʝʞʝʥʠʷ ʚʧʨʳʩʢʘ ʪʦʧʣʠʚʘ 

ʋʩʪʘʥʦʚʠʪʝ ʨʝʢʦʤʝʥʜʫʝʤʳʡ ʫʛʦʣ 

ʦʧʝʨʝʞʝʥʠʷ  ʚʧʨʳʩʢʘ ʪʦʧʣʠʚʘ 

2.5 
ɿʘʩʦʨʝʥ ʚʦʟʜʫʭʦʦʯʠʩʪʠʪʝʣʴ ʜʠʟʝʣʷ 

ʇʨʦʚʝʜʠʪʝ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ 

ʚʦʟʜʫʭʦʦʯʠʩʪʠʪʝʣʷ 

2.6 
ʅʝʠʩʧʨʘʚʝʥ ʪʦʧʣʠʚʥʳʡ ʥʘʩʦʩ 

ʉʥʠʤʠʪʝ ʪʦʧʣʠʚʥʳʡ ʥʘʩʦʩ ʩ ʜʠʟʝʣʷ ʠ 

ʦʪʧʨʘʚʴʪʝ ʚ ʤʘʩʪʝʨʩʢʫʶ ʜʣʷ ʨʝʤʦʥʪʘ 

2.7 
ʉʥʠʟʠʣʦʩʴ ʜʘʚʣʝʥʠʝ ʥʘʜʜʫʚʘ 

ʉʥʠʤʠʪʝ ʪʫʨʙʦʢʦʤʧʨʝʩʩʦʨ ʩ ʜʠʟʝʣʷ ʠ 

ʦʪʧʨʘʚʴʪʝ ʚ ʤʘʩʪʝʨʩʢʫʶ ʜʣʷ ʨʝʤʦʥʪʘ 

3 ɼʠʟʝʣʴ ʥʝʫʩʪʦʡʯʠʚʦ ʨʘʙʦʪʘʝʪ ʥʘ ʭʦʣʦʩʪʦʤ ʭʦʜʫ 
3.1  

ʇʦʧʘʜʘʥʠʝ ʚʦʟʜʫʭʘ ʚ ʪʦʧʣʠʚʥʫʶ ʩʠʩʪʝʤʫ 

ʇʨʦʢʘʯʘʡʪʝ ʩʠʩʪʝʤʫ ʥʘʩʦʩʦʤ ʨʫʯʥʦʡ 

ʧʦʜʢʘʯʢʠ ʪʦʧʣʠʚʘ. ʋʩʪʨʘʥʠʪʝ ʧʦʜʩʦʩ 

ʚʦʟʜʫʭʘ ʚ ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤʝ 

3.2 
ʅʝ ʦʪʨʝʛʫʣʠʨʦʚʘʥʘ ʧʨʫʞʠʥʘ ʭʦʣʦʩʪʦʛʦ 

ʭʦʜʘ ʚ ʪʦʧʣʠʚʥʦʤ ʥʘʩʦʩʝ 

ʆʪʨʝʛʫʣʠʨʫʡʪʝ ʧʨʫʞʠʥʫ ʭʦʣʦʩʪʦʛʦ 

ʭʦʜʘ  

3.3 ʅʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ 

ʩʝʢʮʠʷʤʠ ʥʘʩʦʩʘ 

 

ʉʥʠʤʠʪʝ ʪʦʧʣʠʚʥʳʡ ʥʘʩʦʩ ʩ ʜʠʟʝʣʷ ʠ 

ʦʪʧʨʘʚʴʪʝ ʚ ʤʘʩʪʝʨʩʢʫʶ ʜʣʷ ʨʝʤʦʥʪʘ 

 

ʈʠʩʫʥʦʢ 5.2 - ʌʨʘʛʤʝʥʪ ʪʘʙʣʠʮʽ ʤʦʞʣʠʚʠʭ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʜʚʠʛʫʥʘ ɼ245.7ɽ2 

ʪʘ ʤʝʪʦʜʽʚ ʾʭ ʫʩʫʥʝʥʥʷ [121] 
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ʇʨʠʟʥʘʢ ʇʨʠʯʠʥʘ ʇʨʦʚʝʨʠʪʴ ʇʨʠʟʥʘʢ 

ʍ ʍ ʍ ʍ  ʍ 

ʅʝʜʦʩʪʘʪʦʢ ʚʦʟʜʫʭʘ 

ʏʠʩʪʦʪʫ ʚʦʟʜʫʰʥʦʛʦ ʬʠʣʴʪʨʘ. ɿʘʫʞʝʥ 

ʰʣʘʥʛ ʧʦʜʘʯʠ ʚʦʟʜʫʭʘ, ʥʝʧʣʦʪʥʳʝ 

(ʦʩʣʘʙʣʝʥʥʳʝ) ʩʦʝʜʠʥʝʥʠʷ. 

ʍ ʍ    

ʍ ʍ    ʍ 

ʇʘʜʝʥʠʝ ʜʘʚʣʝʥʠʷ ʥʘʜʜʫʚʘ 

ɿʘʫʞʝʥʥʦʝ (ʧʦʚʨʝʞʜʝʥʥʦʝ, ʥʝʧʣʦʪʥʦʝ, 

ʦʩʣʘʙʣʝʥʥʦʝ) ʩʦʝʜʠʥʝʥʠʝ ʤʝʞʜʫ 

ʪʫʨʙʦʢʦʤʧʨʝʩʩʦʨʦʤ ʠ ʜʠʟʝʣʝʤ 

 ʍ    

ʍ ʍ    ʍ 
ʇʘʜʝʥʠʝ ʜʘʚʣʝʥʠʷ ʚ ʚʳʭʣʦʧʝ 

ɺʳʧʫʩʢʥʦʡ ʪʨʫʙʦʧʨʦʚʦʜ (ʫʧʣʦʪʥʝʥʠʝ) ï 

ʦʩʣʘʙʣʝʥʦ, ʧʦʚʨʝʞʜʝʥʦ, ʥʝʧʣʦʪʥʦʝ 

     

ʍ ʍ   ʍ ʍ ɺʳʩʦʢʦʝ ʜʘʚʣʝʥʠʝ ʚ 

ʚʳʧʫʩʢʥʦʤ ʪʨʫʙʦʧʨʦʚʦʜʝ 

ʇʨʝʧʷʪʩʪʚʠʷ ʚ ʚʳʧʫʩʢʥʦʤ ʪʨʫʙʦʧʨʦʚʦʜʝ, 

ʧʦʚʨʝʞʜʝʥ ʚʳʧʫʩʢʥʦʡ ʪʨʫʙʦʧʨʦʚʦʜ 

     

  ʍ ʍ   ɺʳʩʦʢʦʝ ʜʘʚʣʝʥʠʝ 

ʢʘʨʪʝʨʥʳʭ ʛʘʟʦʚ  
ʏʠʩʪʦʪʫ ʩʘʧʫʥʦʚ ʜʠʟʝʣʷ 

ʍ ʍ   ʍ 

   ʍ  ʍ 
ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʩʤʘʟʢʘ 

ʏʠʩʪʦʪʫ ʧʦʜʚʦʜʷʱʝʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ 

ʪʫʨʙʦʢʦʤʧʨʝʩʩʦʨʘ 

     

  ʍ ʍ ʍ  
ʏʨʝʟʤʝʨʥʘʷ ʩʤʘʟʢʘ 

ɺʳʚʦʜʷʱʠʡ ʪʨʫʙʦʧʨʦʚʦʜ ʤʘʩʣʘ ʠʟ 

ʪʫʨʙʦʢʦʤʧʨʝʩʩʦʨʘ ʩʫʞʝʥ 

ʍ ʍ    

ʍ ʍ     
ʅʠʟʢʘʷ ʢʦʤʧʨʝʩʩʠʷ 

ʉʦʩʪʦʷʥʠʝ ʢʣʘʧʘʥʦʚ, ʧʦʨʰʥʝʡ ʠ 

ʧʦʨʰʥʝʚʳʭ ʢʦʣʝʮ 

     

  ʍ ʍ ʍ  
ʄʘʩʣʦ ʚ ʢʘʤʝʨʝ ʩʛʦʨʘʥʠʷ 

ʉʦʩʪʦʷʥʠʝ ʢʣʘʧʘʥʦʚ ʠ ʥʘʧʨʘʚʣʷʶʱʠʭ, 

ʠʟʥʦʩ ʧʦʨʰʥʝʚʳʭ ʢʦʣʝʮ 

ʍ     

ʍ ʍ     ʇʣʦʭʦʡ ʚʧʨʳʩʢ ʊʦʧʣʠʚʥʳʡ ʥʘʩʦʩ ʠ ʨʘʩʧʳʣʠʪʝʣʠ ʬʦʨʩʫʥʦʢ      

ʍ ʍ    ʍ ʉʦʜʝʨʞʘʥʠʝ ʠʥʦʨʦʜʥʳʭ 

ʯʘʩʪʠʮ 

ɺʦʟʜʫʭʦʦʯʠʩʪʠʪʝʣʴ (ʢʦʤʧʣʝʢʪʥʦʩʪʴ, 

ʯʠʩʪʦʪʫ) 

  ʍ   

ʍ ʍ    ʍ ʀʥʦʨʦʜʥʳʝ ʯʘʩʪʠʮʳ ʚ 

ʚʳʭʣʦʧʝ 

ʇʦʚʨʝʞʜʝʥ ʢʦʨʧʫʩ ʪʫʨʙʠʥʳ, ʥʝʜʦʩʪʘʶʱʘʷ 

ʯʘʩʪʴ ʢʦʣʝʩʘ ʪʫʨʙʠʥʳ 

   ʍ  

     ʍ ɺʠʙʨʘʮʠʷ ʋʩʪʘʥʦʚʢʫ ʪʫʨʙʦʢʦʤʧʨʝʩʩʦʨʘ ʥʘ ʜʠʟʝʣʴ   ʍ ʍ  

ʍ ʍ ʍ ʍ ʍ ʍ ʊʫʨʙʦʢʦʤʧʨʝʩʩʦʨ 

ʥʝʠʩʧʨʘʚʝʥ 

ʉʥʠʤʠʪʝ ʪʫʨʙʦʢʦʤʧʨʝʩʩʦʨ ʠ ʦʪʜʘʡʪʝ ʝʛʦ ʚ 

ʨʝʤʦʥʪ  

ʍ ʍ ʍ ʍ ʍ 

ʇ
ʘ
ʜ
ʝ
ʥ
ʠ
ʝ
 
ʤ
ʦ
ʱ
ʥ
ʦ
ʩ
ʪ
ʠ

 

ʏ
ʝ
ʨ
ʥ
ʳ
ʡ
 
ʜ
ʳ
ʤ

 

ʉ
ʠ
ʥ
ʠ
ʡ
 
ʜ
ʳ
ʤ

 

ʏ
ʨ
ʝ
ʟ
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ʥ
ʳ
ʡ

 ʨ
ʘ
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ʤ
ʘ
ʩ
ʣ
ʘ
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ʣ
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ʚ
 
ʚ
ʳ
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ʫ
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ʐ
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ʅʝʠʩʧʨʘʚʥʦʩʪʴ 

ʜʠʟʝʣʷ 

  ʅʝʠʩʧʨʘʚʥʦʩʪʴ 

ʪʫʨʙʦʢʦʤʧʨʝʩʩʦ

ʨʘ 
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ʈʦʟʨʦʙʢʘ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʧʝʨʝʜʙʘʯʘʻ ʧʦʙʫʜʦʚʫ ʪʘ ʦʧʠʩ ʧʨʦʛʨʘʤʠ 

ʽ ʤʝʪʦʜʠʢʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʧʦʙʫʜʦʚʫ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʢʘʨʪʠ ʦʧʝʨʘʮʽʡ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. 

ɼʽʘʛʥʦʩʪʫʚʘʥʥʷ ʂʊɿ ʟ ʜʠʟʝʣʷʤʠ ʧʦʚʠʥʥʦ ʚʠʢʦʥʫʚʘʪʠʩʷ ʟʘ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʢʘʨʪʘʤʠ ʦʧʝʨʘʮʽʡ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʛʨʘʤʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. 

ʇʨʦʛʨʘʤʦʶ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ: 

- ʚʠʢʦʥʘʥʥʷ ʧʽʜʛʦʪʦʚʯʠʭ ʨʦʙʽʪ; 

- ʟʘʚʜʘʥʥʷ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ʧʽʜ ʯʘʩ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ; 

- ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ ʟ ʚʠʤʽʨʶʚʘʥʥʷ; 

- ʚʠʢʦʥʘʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʤʽʨʶʚʘʥʥʷ; 

- ʦʮʽʥʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʱʦʜʦ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ 

ʜʠʟʝʣʷ; 

- ʧʨʦʚʝʜʝʥʥʷ ʟʘʢʣʶʯʥʠʭ ʨʦʙʽʪ ʧʽʩʣʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. 

ɽʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʚ ʥʘʩʪʫʧʥʠʭ ʨʝʞʠʤʘʭ ʨʦʙʦʪʠ 

ʜʠʟʝʣʷ: 

- ʤʽʥʽʤʘʣʴʥʦʾ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ ʜʚʠʛʫʥʘ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʦʮʽʥʶʚʘʪʠ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʧʦʜʘʯʽ ʧʘʣʠʚʘ ʧʦ ʮʠʣʽʥʜʨʘʭ ʜʚʠʛʫʥʘ ʥʘ ʭʦʣʦʩʪʦʤʫ 

ʭʦʜʫ; 

- ʤʘʢʩʠʤʘʣʴʥʦʾ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ ʜʚʠʛʫʥʘ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʦʮʽʥʶʚʘʪʠ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʧʦʜʘʯʽ ʧʘʣʠʚʘ ʧʦ ʮʠʣʽʥʜʨʘʭ ʜʚʠʛʫʥʘ, ʩʪʫʧʽʥʴ 

ʟʥʦʰʝʥʥʷ ʮʠʣʽʥʜʨʦ-ʧʦʨʰʥʝʚʦʾ ʛʨʫʧʠ ʪʦʱʦ; 

- ʚʽʣʴʥʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ ʜʚʠʛʫʥʘ ʟʛʽʜʥʦ ʟ ɼʉʊʋ 4276:2004 (ʟʙʽʣʴʰʝʥʷ 

ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ ʜʚʠʛʫʥʘ ʚʽʜ ʤʽʥʽʤʘʣʴʥʦʾ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʧʨʠ ʧʦʣʦʞʝʥʥʽ ʚʘʞʽʣʷ ʫʧʨʘʚʣʽʥʥʷ ʧʦʜʘʯʝ  ʁ ʧʘʣʠʚʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʤʘʢʩʠʤʘʣʴʥʽʡ ʧʦʜʘʯʽ ʧʘʣʠʚʘ), ʱʦ ʽʤʽʪʫ ̒ʨʦʙʦʪʫ ʜʚʠʛʫʥʘ ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, 

ʷʢʝ ʚʠʥʠʢʘʻ ʚʥʘʩʣʽʜʦʢ ʜʽʾ ʤʦʤʝʥʪʫ ʽʥʝʨʮʽʾ ʚʽʜ ʽʥʝʨʮʽʡʥʠʭ ʤʘʩ ɼɺɿ. 

ʗʢ ʚʞʝ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ, ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʂʊɿ ʟ ʜʠʟʝʣʷʤʠ ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʦʶ ɺɻ ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʨʝʞʠʤʘʭ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ, ʪʦʤʫ ʧʨʠ ʨʦʟʨʦʙʮʽ 

ʤʝʪʦʜʠʢʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʨʽʰʝʥʥʷ ʧʦʻʜʥʘʪʠ ʾʾ ʟ ʤʝʪʦʜʠʢʦ  ʁ
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ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʠʟʝʣʽʚ ʟʘ ʜʠʤʥʽʩʪʶ ɺɻ ʚ ʨʝʞʠʤʽ ʚʽʣʴʥʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ ʟʛʽʜʥʦ 

ʟ ɼʉʊʋ 4276:2005 (ɼʦʜʘʪʦʢ ɼ ʨʠʩ. ɼ.1 ʪʘ ɼ.2). 

ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦ  ʁ ʤʝʪʦʜʠʢʦʶ ʝʢʩʧʨʝʩ-

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ: 

- ʧʽʜʛʦʪʦʚʢʘ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ; 

- ʧʽʜʛʦʪʦʚʢʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ; 

- ʧʽʜʢʣʶʯʝʥʥʷ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʦ ʂʊɿ; 

- ʟʘʚʜʘʥʥʷ ʨʝʞʠʤʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ; 

- ʧʨʦʚʝʜʝʥʥʷ ʚʠʤʽʨʶʚʘʥʥʷ ʟʥʘʯʝʥʴ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʧʘʨʘʤʝʪʨʫ; 

- ʦʙʨʦʙʣʝʥʥʷ ʪʘ ʘʥʘʣʽʟʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʂʊɿ; 

- ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʠʩʥʦʚʢʫ ʱʦʜʦ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʂʊɿ. 

ɼʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʚ ʫʤʦʚʘʭ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ʤʦʞʝ ʙʫʪʠ ʦʨʛʘʥʽʟʦʚʘʥʦ ʥʘ ʩʧʝʮʽʘʣʴʥʦ ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʮʴʦʛʦ 

ʧʦʩʪʘʭ, ʷʢʽ ʦʙʣʘʜʥʘʥʦ ʚʽʜʧʦʚʽʜʥʠʤ ʢʦʥʪʨʦʣʴʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ 

ʪʘ ʧʣʦʱʘʜʢʘʤʠ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʂʊɿ (ʈʠʩ. 5.4). 

 

ʈʠʩʫʥʦʢ 5.4 - ʉʭʝʤʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʂʊɿ ʟ ʜʠʟʝʣʝʤ ʧʨʠ ʢʦʥʪʨʦʣʽ 

ʨʦʙʦʪʦʟʜʘʪʥʦʩʪʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʘʟʦ-ʘʢʫʩʪʠʯʥʦʛʦ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʠ: 1 ï 

ʂʊɿ; 2 ï ʩʪʦʡʢʘ ʟ ʦʙʣʘʜʥʘʥʥʷʤ ʌɸɼʊ ʪʘ ʢʦʤʧʴʶʪʝʨʦʤ ʟ ʧʨʦʛʨʘʤʥʠʤ 

ʟʘʙʝʟʧʝʯʝʥʥʷʤ; 3 ï ʌɸɼʊ ʟ ʇɸʈʂ; 4 ï ʢʘʙʝʣʴ ʜʘʪʯʠʢʘ 
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ɼʣʷ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʘʩʪʫʧʥʝ 

ʢʦʥʪʨʦʣʴʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʝ ʪʘ ʜʦʧʦʤʽʞʥʝ ʦʙʣʘʜʥʘʥʥʷ: 

1. ʬʘʟʦʘʢʫʩʪʠʯʥʠʡ ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʟ 

ʨʝʻʩʪʨʫʶʯʠʤ ʧʨʠʩʪʨʦʻʤ; 

2. ʜʠʤʦʤʽʨ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʜʠʤʥʦʩʪʽ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ, ʷʢʠʡ 

ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ɼʉʊʋ 4276:2004; 

3. ʪʘʭʦʤʝʪʨ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʜʠʟʝʣʽʚ; 

4. ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ ʤʦʪʦʨʥʦʾ ʦʣʠʚʠ ʜʣʷ ʢʦʥʪʨʦʣʶ ʪʝʧʣʦʚʦʛʦ ʩʪʘʥʫ 

ʜʚʠʛʫʥʘ ʂʊɿ; 

5. ʜʘʪʯʠʢ ʦʧʦʨʥʦʛʦ ʩʠʛʥʘʣʫ ʧʝʨʰʦʛʦ ʮʠʣʽʥʜʨʘ ʜʣʷ ʩʠʥʭʨʦʥʽʟʘʮʽʾ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʽʤʧʫʣʴʩʽʚ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ, ʱʦ ʚʠʭʦʜʷʪʴ ʽʟ ʚʠʧʫʩʢʥʦʾ 

ʪʨʫʙʠ ʂʊɿ, ʟ ʧʦʨʷʜʢʦʤ ʨʦʙʦʪʠ ʮʠʣʽʥʜʨʽʚ ʜʠʟʝʣʷ; 

6. ʪʝʨʤʦʤʝʪʨ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʦʪʦʯʫʶʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʟ ʤʝʪʦʶ ʢʦʨʠʛʫʚʘʥʥʷ ʟʥʘʯʝʥʴ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʽʤʧʫʣʴʩʽʚ ɺɻ; 

7. ʢʦʤʧʣʝʢʪ ʧʝʨʝʭʽʜʥʠʭ ʥʘʩʘʜʦʢ ʜʣʷ ʧʽʜô̒ ʜʥʘʥʥʷ ʬʘʟʦʘʢʫʩʪʠʯʥʦʛʦ 

ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ ʜʦ ʚʠʧʫʩʢʥʠʭ ʪʨʫʙ ʂʊɿ ʨʽʟʥʦʛʦ ʜʽʘʤʝʪʨʫ (ʫ ʨʘʟʽ 

ʥʝʦʙʭʽʜʥʦʩʪʽ). 

ʗʢʱʦ ʥʘ ʜʘʥʦʤʫ ʜʽʘʛʥʦʩʪʠʯʥʦʤʫ ʧʦʩʪʽ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʧʨʦʚʝʜʝʥʥʷ ʥʝ 

ʪʽʣʴʢʠ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʟ ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʜʠʟʝʣʽʚ (ʨʠʩ. 

5.4), ʘ ʡ ʦʧʝʨʘʮʽʾ ʟ ʧʦʰʫʢʫ ʪʘ ʣʦʢʘʣʽʟʘʮʽʾ ʥʝʩʧʨʘʚʥʦʩʪʝʡ, ʘ ʪʘʢʦʞ ʚʠʢʦʥʘʥʥʷ  

ʨʝʛʫʣʶʚʘʣʴʥʠʭ ʨʦʙʽʪ, ʪʦ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʜʙʘʯʠʪʠ ʥʘ ʮʴʦʤʫ ʧʦʩʪʫ ʥʘʷʚʥʽʩʪʴ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʢʦʥʪʨʦʣʴʥʦ-ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ, ʜʦʧʦʤʽʞʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ 

ʽʥʩʪʨʫʤʝʥʪʫ. 

ʇʽʜʛʦʪʦʚʢʘ ʜʦ ʨʦʙʦʪʠ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ: 

1. ʇʝʨʝʚʽʨʢʫ ʢʦʤʧʣʝʢʪʥʦʩʪʽ. 

2. ʇʝʨʝʚʽʨʢʫ ʥʘ ʧʨʝʜʤʝʪ ʚʽʜʩʫʪʥʦʩʪʽ ʧʦʰʢʦʜʞʝʥʴ. 

3. ɺʢʣʶʯʝʥʥʷ ʪʘ ʧʨʦʛʨʽʚ ʦʙʣʘʜʥʘʥʥʷ. 

4. ʇʝʨʝʚʽʨʢʫ ʨʦʙʦʪʦʟʜʘʪʥʦʩʪʽ ʪʘ, ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʧʨʦʚʝʜʝʥʥʷ 

ʶʩʪʫʚʘʥʥʷ ʘʙʦ ʢʘʣʽʙʨʫʚʘʥʥʷ. 
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ʇʽʜʛʦʪʦʚʢʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

ʧʝʨʝʜʙʘʯʘʻ: 

1. ʇʝʨʝʚʽʨʢʫ ʟʦʚʥʽʰʥʽʤ ʦʛʣʷʜʦʤ ʢʦʤʧʣʝʢʪʥʦʩʪʽ, ʟʘʜʦʚʽʣʴʥʦʛʦ ʩʪʘʥʫ, 

ʚʽʜʩʫʪʥʦʩʪʽ ʧʨʦʛʘʨʽʚ ʽ ʤʝʭʘʥʽʯʥʠʭ ʧʨʦʙʦʾʥ ʚʠʧʫʩʢʥʦʾ ʩʠʩʪʝʤʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʟʘʩʦʙʫ ʪʘ ʚʽʜʩʫʪʥʦʩʪʽ ʥʝʱʽʣʴʥʦʩʪʝʡ ʫ ʟ'ʻʜʥʘʥʥʷʭ, ʷʢʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʚʠʪʦʢʫ 

ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ.  

2. ʇʝʨʝʚʽʨʢʫ ʪʝʧʣʦʚʦʛʦ ʩʪʘʥʫ ʜʠʟʝʣʷ ʂʊɿ. ɼʚʠʛʫʥ ʤʘʻ ʙʫʪʠ ʧʨʦʛʨʽʪʠʡ 

ʪʘʢʠʤ ʯʠʥʦʤ , ʱʦʙ ʪʝʤʧʝʨʘʪʫʨʘ ʦʭʦʣʦʜʥʦʾ ʨʽʜʠʥʠ ʯʠ ʤʦʪʦʨʥʦʾ ʦʣʠʚʠ ʙʫʣʘ ʚ 

ʤʝʞʘʭ ʜʽʘʧʘʟʦʥʫ ʨʦʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ ʟʘ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘ-

ʚʠʨʦʙʥʠʢʘ. ʗʢʱʦ ʪʘʢʽ ʜʘʥʽ ʚʽʜʩʫʪʥʽ, ʪʦ ʟʛʽʜʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʘʥʠʤʠ 

ʥʘʚʝʜʝʥʠʤʠ ʥʘ ʨʠʩʫʥʢʫ 4.52 ʪʘ/ʘʙʦ ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ɼʉʊʋ 4276:2004 

ʪʝʤʧʝʨʘʪʫʨʘ ʤʘʻ ʙʫʪʠ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ +60 ʜʦ +100Áʉ [36]. ʂʦʥʪʨʦʣʶʚʘʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʜʚʠʛʫʥʘ ʟʜʽʡʩʥʶʶʪʴ ʟʘ ʧʦʢʘʞʯʠʢʘʤʠ ʰʪʘʪʥʠʭ 

ʧʨʠʣʘʜʽʚ ʂʊɿ ʘʙʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʦʜʘʪʢʦʚʠʭ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʥʥʷ. 

3. ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʞʠʚʣʝʥʥʷ ʜʚʠʛʫʥʘ ʧʽʜ ʯʘʩ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʽ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʷʢʽ ʧʝʨʝʜʙʘʯʝʥʽ ʜʦʢʫʤʝʥʪʘʤʠ ʟ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʚʪʦʤʦʙʽʣʷ ʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʯʠʥʥʠʭ ʥʦʨʤʘʪʠʚʥʠʭ 

ʜʦʢʫʤʝʥʪʽʚ ʥʘ ʾʭ ʚʠʛʦʪʦʚʣʷʥʥʷ. 

ʇʽʜʢʣʶʯʝʥʥʷ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʦ ʂʊɿ: 

1. ʇʽʜʢʣʶʯʝʥʥʷ ʜʦ ʚʠʭʦʜʫ ʚʠʧʫʩʢʥʦʾ ʩʠʩʪʝʤʠ ʂʊɿ ʬʘʟʦʘʢʫʩʪʠʯʥʦʛʦ 

ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ. 

2.  ʇʽʜʢʣʶʯʝʥʥʷ ʜʦ ʧʘʣʠʚʦʧʨʦʚʦʜʫ ʬʦʨʩʫʥʢʠ ʧʝʨʰʦʛʦ ʮʠʣʽʥʜʨʘ 

ʜʘʪʯʠʢʘ ʦʧʦʨʥʦʛʦ ʩʠʛʥʘʣʫ ʧʝʨʰʦʛʦ ʮʠʣʽʥʜʨʘ. 

3. ʇʽʜʢʣʶʯʝʥʥʷ ʪʘʭʦʤʝʪʨʘ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʚʘʣʘ 

ʜʚʠʛʫʥʘ. 

4. ʇʽʜʢʣʶʯʝʥʥʷ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʠ ʤʦʪʦʨʥʦʾ ʦʣʠʚʠ ʜʣʷ ʢʦʥʪʨʦʣʶ 

ʪʝʧʣʦʚʦʛʦ ʩʪʘʥʫ ʜʚʠʛʫʥʘ.  

ɿʘʚʜʘʥʥʷ ʨʝʞʠʤʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʧʦʩʣʽʜʦʚʥʫ ʨʦʙʦʪʫ 

ʜʠʟʝʣʷ ʚ ʨʝʞʠʤʘʭ ʤʽʥʽʤʘʣʴʥʦʾ (nʭʭ min) ʪʘ ʤʘʢʩʠʤʘʣʴʥʦʾ (nʭʭ max) ʯʘʩʪʦʪʠ 

ʦʙʝʨʪʘʥʥʷ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ ʚʘʣʘ ʜʚʠʛʫʥʘ. ɼʣʷ ʨʝʻʩʪʨʘʮʽʾ ʟʥʘʯʝʥʴ 
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ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʽʤʧʫʣʴʩʽʚ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʟʘ ʮʠʣʽʥʜʨʘʤʠ ʜʚʠʛʫʥʘ 

ʪʨʠʚʘʣʽʩʪʴ ʚʠʪʨʠʤʫʚʘʥʥʷ ʥʘ ʢʦʞʥʦʤʫ ʟ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʜʠʟʝʣʷ ʧʦʚʠʥʥʘ ʙʫʪʠ 

ʥʝ ʤʝʥʰʝ 1 ʭʚʠʣʠʥʠ. 

ʇʨʦʚʝʜʝʥʥʷ ʚʠʤʽʨʶʚʘʥʥʷ ʟʥʘʯʝʥʴ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʧʘʨʘʤʝʪʨʫ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʩʣʷ ʩʪʘʙʽʣʽʟʘʮʽʾ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʚʘʣʘ ʜʚʠʛʫʥʘ ʪʘ 

ʚʠʪʨʠʤʫʚʘʥʥ ̫ ʾʾ ʥʘ ʢʦʞʥʦʤʫ ʨʝʞʠʤʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʥʝ ʤʝʥʰʝ ʦʜʥʽʻʾ 

ʭʚʠʣʠʥʠ.  

ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ ʧʨʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʽ ɼɺɿ ʥʝʦʙʭʽʜʥʦ 

ʚʠʢʦʥʘʪʠ ʥʘʣʘʰʪʫʚʘʥʥʷ ʬʘʟʦ-ʘʢʫʩʪʠʯʥʦʛʦ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʠ ʰʣʷʭʦʤ 

ʟʘʜʘʚʘʥʥʷ ʛʝʥʝʨʘʪʦʨʦʤ ʝʣʝʢʪʨʠʯʥʠʭ ʢʦʣʠʚʘʥʴ ʪʘʢʦʾ ʯʘʩʪʦʪʠ ʟʙʫʜʞʫʶʯʠʭ  

ʢʦʣʠʚʘʥʴ (äʟʙ), ʧʨʠ ʷʢʽʡ ʜʣʷ ʫʩʝʨʝʜʥʝʥʦʛʦ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʽʤʧʫʣʴʩʽʚ 

ɺɻ ʥʘ ʜʘʥʦʤʫ ʨʝʞʠʤʽ ʙʫʜʝ ʫʪʚʦʨʶʚʘʪʠʩʴ ʨʝʟʦʥʘʥʩ (ä0=äʟʙ). ɼʣʷ ʢʦʞʥʦʛʦ 

ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ ʚʽʜʧʦʚʽʜʘʻ ʩʚʦʷ ʧʝʚʥʘ (ʨʝʟʦʥʘʥʩʥʘ) ʯʘʩʪʦʪʘ 

ʟʙʫʜʞʫʶʯʠʭ ʟʚʫʢʦʚʠʭ ʢʦʣʠʚʘʥʴ (äʟʙ). ʇʨʠ ʨʦʙʦʪʽ ɼɺɿ ʥʘ ʢʦʞʥʦʤʫ ʟ ʨʝʞʠʤʽʚ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʨʝʻʩʪʨʫʶʪʴ ʯʘʩʪʦʪʫ ʟʙʫʜʞʫʶʯʠʭ ʢʦʣʠʚʘʥʴ äʟʙ ʪʘ ʩʠʛʥʘʣ 

ʬʘʟʦʚʦʛʦ ʜʠʩʢʨʠʤʽʥʘʪʦʨʘ 5 (ʨʠʩ. 3.1). 

ʆʙʨʦʙʣʝʥʥʷ ʪʘ ʘʥʘʣʽʟʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʂʊɿ. 

ʄʠʪʪʻʚʽ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʽʤʧʫʣʴʩʽʚ ɺɻ ʢʦʞʥʦʛʦ ʮʠʣʽʥʜʨʘ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʰʣʷʭʦʤ ʜʦʜʘʚʘʥʥʷ ʯʠ ʚʽʜʥʽʤʘʥʥʷ (ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʘʧʨʷʤʫ 

ʟʩʫʚʫ ʬʘʟ) ʟʥʘʯʝʥʴ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʽʤʧʫʣʴʩʽʚ, ʦʪʨʠʤʘʥʠʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʩʠʛʥʘʣʫ ʬʘʟʦʚʦʛʦ ʜʠʩʢʨʠʤʽʥʘʪʦʨʘ 5 (ʈʠʩ. 3.1), ʜʦ (ʯʠ ʚʽʜ) ʪʝʤʧʝʨʘʪʫʨʠ, ʷʢʘ 

ʚʽʜʧʦʚʽʜʘʻ ʟʘʜʘʥʽʡ ʯʘʩʪʦʪʽ ʟʙʫʜʞʫʶʯʠʭ  ʢʦʣʠʚʘʥʴ (äʟʙ). ʆʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʽʤʧʫʣʴʩʽʚ ɺɻ ʩʧʽʚʩʪʘʚʣʷʶʪʴ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʾʤ,  ʟʛʽʜʥʦ ʟ 

ʧʦʨʷʜʢʦʤ ʨʦʙʦʪʠ, ʮʠʣʽʥʜʨʘʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʠʛʥʘʣʫ ʜʘʪʯʠʢʘ ʦʧʦʨʥʦʛʦ 

ʩʠʛʥʘʣʫ ʧʝʨʰʦʛʦ ʮʠʣʽʥʜʨʘ ɼɺɿ.  

ɸʥʘʣʽʟʫʶʪʴ ʚʽʜʭʠʣʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʟʥʘʯʝʥʴ ʪʝʤʧʝʨʘʪʫʨ ʽʤʧʫʣʴʩʽʚ ɺɻ 

ʚʽʜ ʝʪʘʣʦʥʥʠʭ, ʷʢʽ ʦʪʨʠʤʘʥʦ ʥʘ ʪʝʭʥʽʯʥʦ ʩʧʨʘʚʥʦʤʫ ɼɺɿ, ʚʝʣʠʯʠʥʘ ʷʢʠʭ 

ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ (ʨʦʙʦʪʦʟʜʘʪʥʽʩʪʴ) ʜʚʠʛʫʥʘ ʷʢ ʚ ʮʽʣʦʤʫ, 

ʪʘʢ ʽ ʟʘ ʦʢʨʝʤʠʤʠ ʮʠʣʽʥʜʨʘʤʠ. 
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ɺʩʪʘʥʦʚʣʝʥʥʷ ʚʠʩʥʦʚʢʫ ʱʦʜʦ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʂʊɿ ʚʠʢʦʥʫʻʪʴʩʷ 

ʰʣʷʭʦʤ ʧʦʨʽʚʥʷʥʥʷ ʦʪʨʠʤʘʥʠʭ ʤʠʪʪʻʚʠʭ ʟʥʘʯʝʥʴ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʽʤʧʫʣʴʩʽʚ 

ɺɻ ʢʦʞʥʦʛʦ ʮʠʣʽʥʜʨʘ ʟ ʝʪʘʣʦʥʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ. ʅʘ ʪʝʭʥʽʯʥʦ ʩʧʨʘʚʥʦʤʫ 

ʜʠʟʝʣʽ ʚʝʣʠʯʠʥʘ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʽʤʧʫʣʴʩʽʚ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʧʦʚʠʥʥʘ 

ʨʽʚʥʦʤʽʨʥʦ ʟʙʽʣʴʰʫʚʘʪʠʩʷ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʦʙʝʨʪʽʚ ʜʚʠʛʫʥʘ ʪʘ 

ʚʢʣʘʜʘʪʠʩʷ ʫ ʟʦʥʫ ʪʝʤʧʝʨʘʪʫʨ ʜʣʷ ʮʠʣʽʥʜʨʽʚ ʫ ʩʧʨʘʚʥʦʤʫ ʩʪʘʥʽ. ɼʣʷ 

ʦʮʽʥʶʚʘʥʥʷ ʩʪʘʥʫ ʜʠʟʝʣʷ ʟʤʽʥʫ ʪʝʤʧʝʨʘʪʫʨʠ ɺɻ ʩʣʽʜ ʧʦʨʽʚʥʶʚʘʪʠ ʟ ʢʨʠʚʠʤʠ, 

ʱʦ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʘʭ 4.23 ï 4.33, 4.42 ʪʘ 4.43. 

ʇʽʜ ʯʘʩ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʠʟʝʣʷ ʟʘ ʜʠʤʥʽʩʪʶ ɺɻ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɼʉʊʋ 

4276:2004 ʦʢʨʽʤ ʧʽʜʛʦʪʦʚʯʠʭ ʨʦʙʽʪ, ʱʦ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʨʘʥʽʰʝ ʥʝʦʙʭʽʜʥʦ: 

- ʧʽʜôʻʜʥʘʪʠ ʧʨʦʙʦʚʽʜʙʠʨʘʣʴʥʫ ʤʘʛʽʩʪʨʘʣʴ ʜʠʤʦʤʽʨʘ ʜʦ ʚʠʧʫʩʢʥʦʾ 

ʩʠʩʪʝʤʠ ʘʚʪʦʤʦʙʽʣʷ; 

- ʧʝʨʝʚʽʨʠʪʠ ʥʫʣʴʦʚʝ ʧʦʣʦʞʝʥʥʷ ʩʪʨʽʣʢʠ (ʮʠʬʨʦʚʦʛʦ ʯʠ ʽʥʰʦʛʦ 

ʧʨʠʩʪʨʦʶ, ʱʦ ʨʝʻʩʪʨʫʻ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ) ʜʠʤʦʤʽʨʘ; 

- ʟʘʧʫʩʪʠʪʠ ʜʚʠʛʫʥ; 

- ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜ ʚʠʤʽʨʶʚʘʥʥʷʤ ʫ ʨʝʞʠʤʽ ʚʽʣʴʥʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ 

ʜʠʟʝʣʽ ʤʘʶʪʴ ʧʨʘʮʶʚʘʪʠ ʚ ʨʝʞʠʤʽ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʯʘʩʪʦʪʦʶ 

ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʘ ʧʨʦʪʷʛʦʤ ʥʝ ʤʝʥʰʝ ʥʽʞ 10 ʩ.  

ʇʨʦʚʝʜʝʥʥʷ ʚʠʤʽʨʶʚʘʥʥʷ. 

1. ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʯʘʩʪʦʪʦʶ ʦʙʝʨʪʘʥʥʷ 

ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ ʰʚʠʜʢʦ (ʰʚʠʜʰʝ, ʥʽʞ ʟʘ ʦʜʥʫ ʩʝʢʫʥʜʫ), ʘʣʝ ʙʝʟ ʨʠʚʢʽʚ 

ʧʝʨʝʤʽʩʪʠʪʠ ʧʝʜʘʣʴ ʢʝʨʫʚʘʥʥʷ ʧʘʣʠʚʦʧʦʜʘʯʝʶ ʜʦ ʫʧʦʨʫ. ʊʘʢʝ ʧʦʣʦʞʝʥʥʷ 

ʧʝʜʘʣʽ ʟʙʝʨʽʛʘʪʠ, ʜʦʢʠ ʥʝ ʙʫʜʝ ʜʦʩʷʛʥʫʪʦ ʤʘʢʩʠʤʘʣʴʥʦʾ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ 

ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ, ʷʢʫ ʦʙʤʝʞʫʻ ʨʝʛʫʣʷʪʦʨ. ɿʘ ʧʦʢʘʟʘʤʠ ʜʠʤʦʤʽʨʘ ʚʠʟʥʘʯʠʪʠ 

ʤʘʢʩʠʤʘʣʴʥʫ ʚʝʣʠʯʠʥʫ ʧʦʢʘʟʥʠʢʘ ʜʠʤʥʦʩʪʽ ʫ ʨʝʞʠʤʽ ʚʽʣʴʥʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ ʟʘ 

ʧʝʨʽʦʜ ʨʦʟʛʦʥʫ ʜʚʠʛʫʥʘ.  

2. ʇʝʜʘʣʴ ʢʝʨʫʚʘʥʥʷ ʧʘʣʠʚʦʧʦʜʘʯʝʶ ʧʦʚʝʨʥʫʪʠ ʫ ʧʦʣʦʞʝʥʥʷ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʤʽʥʽʤʘʣʴʥʽʡ ʯʘʩʪʦʪʽ ʦʙʝʨʪʘʥʥʷ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ. ʊʘʢʝ ʧʦʣʦʞʝʥʥʷ 

ʧʝʜʘʣʽ ʟʙʝʨʽʛʘʪʠ ʜʦ ʤʦʤʝʥʪʫ ʩʪʘʙʽʣʽʟʫʚʘʥʥʷ ʤʽʥʽʤʘʣʴʥʦʾ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ 

ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ ʽ ʧʦʢʘʟʽʚ ʜʠʤʦʤʽʨʘ ʘʣʝ ʥʝ ʜʦʚʰʝ ʥʽʞ 15 ʩ. 
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3. ɼʽʾ ʟʛʽʜʥʦ ʟ ʧ. 1 - 2 (ʮʠʢʣ ʚʽʣʴʥʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ) ʪʨʝʙʘ ʧʦʚʪʦʨʠʪʠ ʙʝʟ 

ʧʝʨʝʨʚ ʰʽʩʪʴ ʨʘʟʽʚ ʜʣʷ ʦʯʠʱʝʥʥʷ (ʧʨʦʜʫʚʘʥʥʷ) ʚʠʧʫʩʢʥʦʾ ʩʠʩʪʝʤʠ ʜʚʠʛʫʥʘ ʽ 

ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʮʴʦʛʦ ʚʠʢʦʥʘʪʠ ʥʝ ʤʝʥʰʝ ʥʽʞ ʯʦʪʠʨʠ ʪʝʩʪʦʚʽ ʮʠʢʣʠ ʚʽʣʴʥʦʛʦ 

ʧʨʠʩʢʦʨʝʥʥʷ ʜʦ ʩʪʘʙʽʣʽʟʘʮʽʾ ʚʠʤʽʨʷʥʠʭ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʘ ʜʠʤʥʦʩʪʽ ʫ ʨʝʞʠʤʽ 

ʚʽʣʴʥʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ. 

ʆʙʨʦʙʣʝʥʥʷ ʪʘ ʘʥʘʣʽʟʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʂʊɿ. 

1. ʏʦʪʠʨʠ ʧʦʩʣʽʜʦʚʥʦ ʚʠʤʽʨʷʥʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʜʠʤʥʦʩʪʽ ʚʚʘʞʘʶʪʴ 

ʩʪʘʙʽʣʽʟʦʚʘʥʠʤʠ, ʷʢʱʦ ʚʦʥʠ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʤʝʞʘʭ ʜʽʘʧʘʟʦʥʫ ʰʠʨʠʥʦʶ ʥʝ 

ʙʽʣʴʰʝ ʥʽʞ 0,25 ʤ-1 ʚ ʦʜʠʥʠʮʷʭ ʥʘʪʫʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʧʦʛʣʠʥʘʥʥʷ ʡ ʥʝ 

ʫʪʚʦʨʶʶʪʴ ʧʦʩʣʽʜʦʚʥʽʩʪʴ, ʱʦ ʩʧʘʜʘʻ.  

2. ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʚʠʤʽʨʶʚʘʥʥʷ ʪʨʝʙʘ ʧʝʨʝʚʽʨʠʪʠ ʥʫʣʴʦʚʝ ʧʦʣʦʞʝʥʥʷ 

ʩʪʨʽʣʢʠ (ʮʠʬʨʦʚʦʛʦ ʯʠ ʽʥʰʦʛʦ ʧʨʠʩʪʨʦʶ, ʱʦ ʨʝʻʩʪʨʫʻ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶ-

ʚʘʥʥʷ) ʜʠʤʦʤʽʨʘ. ʗʢʱʦ ʚʽʜʭʠʣ ʚʽʜ ʥʫʣʴʦʚʦʛʦ ʧʦʣʦʞʝʥʥʷ ʧʝʨʝʚʠʱʫʻ 1% ʚ 

ʦʜʠʥʠʮʷʭ ʣʽʥʽʡʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʧʦʛʣʠʥʘʥʥʷ, ʚʠʤʽʨʶʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ 

ʧʦʚʪʦʨʠʪʠ. 

3. ʈʝʟʫʣʴʪʘʪʦʤ ʚʠʤʽʨʶʚʘʥʥʷ ʜʠʤʥʦʩʪʽ ʚʚʘʞʘʶʪʴ ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ 

ʟʥʘʯʝʥʥʷ ʥʘʪʫʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʧʦʛʣʠʥʘʥʥʷ ʚ ʯʦʪʠʨʴʦʭ ʦʩʪʘʥʥʽʭ ʮʠʢʣʘʭ 

ʚʽʣʴʥʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ.  

ɺʩʪʘʥʦʚʣʝʥʥʷ ʚʠʩʥʦʚʢʫ ʱʦʜʦ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʂʊɿ. 

ɸʚʪʦʤʦʙʽʣʴ, ʜʣʷ ʷʢʦʛʦ ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʥʘʪʫʨʘʣʴʥʦʛʦ 

ʧʦʢʘʟʥʠʢʘ ʧʦʛʣʠʥʘʥʥʷ ʥʝ ʧʝʨʝʚʠʱʫʻ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʠʭ ʟʥʘʯʝʥʴ ʟʛʽʜʥʦ ʟ 

ʧ. 4.2 - 4.4 ɼʉʊʋ 4276:2004, ʚʚʘʞʘʶʪʴ ʪʘʢʠʤ, ʱʦ ʧʨʦʡʰʦʚ ʚʠʧʨʦʙʫʚʘʥʥʷ. 

 

5.3 ʈʝʢʦʤʝʥʜʘʮʽ ʾʱʦʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽ ʾʨʦʟʨʦʙʣʝʥʦʛʦ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʫ ʚʠʨʦʙʥʠʯʠʡ ʧʨʦʮʝʩ ʘʚʪʦʧʽʜʧʨʠʻʤʩʪʚʘ ʥʦʚʦʾ ʪʝʭʥʦʣʦʛʽʾ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʦʪʨʝʙʫʻ, ʷʢ ʽ ʜʣʷ ʙʫʜʴ ʷʢʦʾ ʽʥʰʦʾ ʨʦʟʨʦʙʢʠ, ʚʠʨʽʰʝʥʥʷ ʨʷʜʫ 

ʪʝʭʥʽʯʥʠʭ ʽ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʟʘʜʘʯ.  

ɼʦ ʪʝʭʥʽʯʥʠʭ ʟʘʜʘʯ ʚʽʜʥʦʩʷʪʴʩʷ: ʚʠʙʽʨ ʪʘ ʧʨʠʜʙʘʥʥʷ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ; ʧʦʙʫʜʦʚʘ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʤʦʜʝʣʽ, ʚʠʟʥʘʯʝʥʥʷ ʥʦʨʤʦʚʘʥʠʭ ʟʥʘʯʝʥʴ 
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ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʧʘʨʘʤʝʪʨʫ, ʨʝʞʠʤʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʘ ʘʣʛʦʨʠʪʤʫ ʧʦʰʫʢʫ ʽ 

ʣʦʢʘʣʽʟʘʮʽʾ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʂʊɿ ʱʦ ʤʘʶʪʴ ʨʽʟʥʽ ʪʠʧʠ ʜʠʟʝʣʽʚ 

ʪʦʱʦ. 

ɼʦ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʟʘʜʘʯ ʤʦʞʝ ʙʫʪʠ ʚʽʜʥʝʩʝʥʦ ʚʠʨʽʰʝʥʥʷ ʧʠʪʘʥʴ ʱʦʜʦ 

ʧʨʦʚʝʜʝʥʥʷ ʥʘʚʯʘʥʥʷ ʧʨʘʮʽʚʥʠʢʽʚ ʧʦʩʪʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʚʠʜʽʣʝʥʥʷ ʤʽʩʮʷ ʜʣʷ 

ʮʴʦʛʦ ʧʦʩʪʫ, ʩʫʤʽʩʥʠʮʪʚʘ ʪʘ ʧʦʻʜʥʘʥʥʷ ʫʜʦʩʢʦʥʘʣʝʥʦʛʦ ʩʧʦʩʦʙʫ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʟ ʽʥʰʠʤʠ ʦʨʛʘʥʽʟʘʮʽʡʥʠʤʠ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ 

ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʨʝʤʦʥʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʷʢʽ ʚʞʝ ʤʘʶʪʴ 

ʫʩʪʘʣʝʥʠʡ ʭʘʨʘʢʪʝʨ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ. 

ɿʘʟʚʠʯʘʡ, ʘʚʪʦʚʠʨʦʙʥʠʢʠ ʪʘ/ʘʙʦ ʚʠʨʦʙʥʠʢʠ ɼɺɿ ʩʘʤʽ ʟʘʡʤʘʶʪʴʩʷ 

ʚʠʨʽʰʝʥʥʷʤ ʧʠʪʘʥʴ ʧʦʙʫʜʦʚʠ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʚʠʟʥʘʯʝʥʥʷ 

ʥʦʨʤʦʚʘʥʠʭ ʟʥʘʯʝʥʴ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʤʝʪʦʜʽʚ ʪʘ ʨʝʞʠʤʽʚ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʘʣʛʦʨʠʪʤʽʚ ʧʦʰʫʢʫ ʽ ʣʦʢʘʣʽʟʘʮʽʾ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʜʚʠʛʫʥʽʚ 

ʪʦʱʦ, ʪʘ ʥʘʜʘʶʪʴ ʮʶ ʽʥʬʦʨʤʘʮʽʶ, ʷʢ ʚʞʝ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ ʫ ʧ. 5.2 ʮʴʦʛʦ 

ʨʦʟʜʽʣʫ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ, ʫ ʩʧʨʦʱʝʥʦʤʫ ʚʠʛʣʷʜʽ ʚ ʽʥʩʪʨʫʢʮʽʷʭ ʟ 

ʝʢʩʧʣʫʘʪʘʮʽʾ. ʋ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ, ʘʚʪʦʧʽʜʧʨʠʻʤʩʪʚʘʤ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʾ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʚʠʙʨʘʪʠ ʽ ʧʨʠʜʙʘʪʠ ʜʽʘʛʥʦʩʪʠʯʥʝ 

ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʚʠʨʽʰʠʪʠ ʨʷʜ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʟʘʜʘʯ ʟʘʟʥʘʯʝʥʠʭ ʚʠʱʝ. 

ʇʽʜ ʯʘʩ ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʚʪʦʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʥʦʚʦʾ ʪʝʭʥʦʣʦʛʽʾ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʥʘ ʷʢʫ ʚ ʽʥʩʪʨʫʢʮʽʷʭ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʠʨʦʙʥʠʢʘ ʂʊɿ (ʘʙʦ ɼɺɿ) 

ʚʽʜʩʫʪʥʷ ʽʥʬʦʨʤʘʮʽʷ ʱʦʜʦ ʤʝʪʦʜʠʢʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʥʦʨʤʦʚʘʥʠʭ ʟʥʘʯʝʥʴ 

ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʪʘ ʘʣʛʦʨʠʪʤʽʚ ʧʦʰʫʢʫ ʽ ʣʦʢʘʣʽʟʘʮʽʾ ʥʝʩʧʨʘʚʥʦʩʪʝʡ 

ʜʚʠʛʫʥʘ, ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʘʤʦʩʪʽʡʥʦʛʦ ʚʠʨʽʰʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʟʘʜʘʯ. 

ʇʨʠʥʘʡʤʽ, ʘʣʝ ʥʝ ʦʙʤʝʞʫʶʯʠʩʴ ʮʠʤ, ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʨʦʟʨʦʙʣʝʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʥʘʩʪʫʧʥʝ: 

- ʧʨʦʚʝʩʪʠ ʨʦʟʨʘʭʫʥʦʢ ʚʠʨʦʙʥʠʯʦʾ ʧʨʦʛʨʘʤʠ ʪʘ ʚʠʟʥʘʯʠʪʠ ʥʝʦʙʭʽʜʥʫ 

ʢʽʣʴʢʽʩʪʴ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʦʩʪʽʚ; 

-  ʧʨʠʜʙʘʪʠ ʟʘʩʦʙʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ; 

- ʨʦʟʨʦʙʠʪʠ ʧʣʘʥʫʚʘʥʥʷ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʦʩʪʽʚ ʪʘ ʧʨʦʚʝʩʪʠ ʫʩʪʘʥʦʚʢʫ, 

ʤʦʥʪʘʞ ʽ ʦʪʣʘʜʢʫ ʟʘʩʦʙʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ; 
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- ʚʠʢʦʥʘʪʠ ʫʢʦʤʧʣʝʢʪʫʚʘʥʥʷ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʦʩʪʽʚ ʪʝʭʥʽʯʥʠʤ 

ʧʝʨʩʦʥʘʣʦʤ ʪʘ ʧʨʦʚʝʩʪʠ ʾʭ ʥʘʚʯʘʥʥʷ ʧʨʦʮʝʩʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʽ ʢʦʨʠʩʪʫʚʘʥʥʶ 

ʟʘʩʦʙʘʤʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ; 

- ʧʽʜʛʦʪʦʚʠʪʠ ʪʝʭʥʽʯʥʫ ʜʦʢʫʤʝʥʪʘʮʽʶ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

ʪʘ ʬʦʨʤʠ ʦʙʣʽʢʦʚʦʾ ʪʘ ʟʚʽʪʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ; 

- ʥʘʣʘʛʦʪʠʪʠ ʧʨʦʮʝʩ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʂʊɿ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʚ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʧʨʦʛʨʘʤʦʚʘʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ɼɺɿ ʥʘ ʦʩʥʦʚʽ ʦʧʪʠʤʽʟʦʚʘʥʦʛʦ ʘʣʛʦʨʠʪʤʫ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʘʟʦʘʢʫʩʪʠʯʥʦʛʦ ʜʘʪʯʠʢʘ ʤʠʪʪʻʚʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ; 

- ʦʨʛʘʥʽʟʫʚʘʪʠ ʢʦʥʪʨʦʣʴ ʟʘ ʧʨʦʮʝʩʦʤ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʟʙʽʨ, ʦʙʨʦʙʢʫ ʪʘ 

ʚʧʦʨʷʜʢʫʚʘʥʥʷ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ 

ʜʘʥʠʭ ʱʦʜʦ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʂʊɿ ʪʘ ʧʨʦʮʝʩʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ; 

- ʦʨʛʘʥʽʟʫʚʘʪʠ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʦʾ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ ʤʝʪʦʶ 

ʢʦʨʝʛʫʚʘʥʥʷ (ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ) ʥʦʨʤʦʚʘʥʠʭ ʟʥʘʯʝʥʴ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ 

ʧʘʨʘʤʝʪʨʫ, ʨʝʞʠʤʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

ʪʦʱʦ. 

 

5.4 ɽʢʦʥʦʤʽʯʥʘ ʪʘ ʝʢʦʣʦʛʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʧʦʩʦʙʫ 

ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʜʠʟʝʣʽʚ 

 

ʗʢ ʙʫʣʦ ʚʞʝ ʟʘʟʥʘʯʝʥʦ, ʤʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ ʻ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. 

ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ [122, 123] ʧʦʢʘʟʫʻ, ʱʦ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ 

ʥʘ ʪʨʘʥʩʧʦʨʪʽ, ʧʝʨʰ ʟʘ ʚʩʝ, ʩʣʽʜ ʧʨʠʜʽʣʷʪʠ ʫʚʘʛʫ ʥʘʩʪʫʧʥʠʤ ʪʨʴʦʤ ʚʠʜʘʤ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ï ʝʢʦʥʦʤʽʯʥʽʡ, ʩʦʮʽʘʣʴʥʽʡ ʪʘ ʝʢʦʣʦʛʽʯʥʽʡ.  

ɽʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫʜʦʩʢʦʥʘʣʝʥʦʛʦ ʩʧʦʩʦʙʫ 

ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʚ ʦʩʥʦʚʥʦʤʫ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʟʥʠʞʝʥʥʷ 

ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʧʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʨʝʛʫʣʶʚʘʥʴ ʂʊɿ, ʘ ʪʘʢʦʞ 

ʟʤʝʥʰʝʥʥʷʤ ʚʪʨʘʪ ʯʘʩʫ ʥʘ ʧʨʦʚʝʜʝʥʥʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʚʪʨʘʪ ʚʽʜ ʧʨʦʩʪʦʶ 
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ʪʨʘʥʩʧʦʨʪʫ, ʟʙʽʣʴʰʝʥʥʷʤ ʧʨʦʧʫʩʢʥʦʾ ʟʜʘʪʥʦʩʪʽ ʧʦʩʪʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʦʱʦ. 

ʆʢʨʝʤʫ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʚ ʦʮʽʥʶʚʘʥʥʽ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚ ʫʤʦʚʘʭ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʷʚʣʷʶʪʴ ʧʽʜʭʦʜʠ, ʷʢʽ ʦʩʥʦʚʘʥʽ ʥʘ ʚʨʘʭʫʚʘʥʥʽ ʧʘʣʠʚʥʦʾ 

ʝʢʦʥʦʤʽʯʥʦʩʪʽ ʂʊɿ [124 - 128].  

ʉʦʮʽʘʣʴʥʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫʜʦʩʢʦʥʘʣʝʥʦʛʦ ʩʧʦʩʦʙʫ 

ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʻ ʧʽʜʚʠʱʝʥʥʷ ʟʘʜʦʚʦʣʝʥʦʩʪʽ ʩʧʦʞʠʚʘʯʽʚ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʩʣʫʛ ʚʥʘʩʣʽʜʦʢ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʽʜʤʦʚ ʂʊɿ ʧʽʜ ʯʘʩ 

ʥʘʜʘʥʥʷ ʮʠʭ ʧʦʩʣʫʛ ʪʘ ʟʤʝʥʰʝʥʥʷ ʾʭ ʚʘʨʪʦʩʪʽ ʚʥʘʩʣʽʜʦʢ ʟʤʝʥʰʝʥʥʷ 

ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʝʨʝʚʝʟʝʥʴ. ɼʦ ʩʦʮʽʘʣʴʥʦʛʦ ʚʧʣʠʚʫ ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʦ ʚʽʜʥʝʩʪʠ ʽ 

ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʟʤʽʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʚʥʘʩʣʽʜʦʢ ʡʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ, ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʟʜʦʨʦʚôʷ ʣʶʜʝʡ, ʟʤʝʥʰʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʪʦʱʦ. 

ʆʢʨʝʤʦ ʩʣʽʜ ʚʽʜʟʥʘʯʠʪʠ ʝʢʦʣʦʛʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʟʤʝʥʰʝʥʥʷʤ ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʧʣʠʚʫ ʂʊɿ ʥʘ ʝʢʦʣʦʛʽʯʥʫ ʩʠʪʫʘʮʽʶ ʫ 

ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʊʘʢʦʞ, ʥʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʝʢʦʣʦʛʽʯʥʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʘʻ ʧʝʚʥʠʡ ʟʚôʷʟʦʢ ʟ ʝʢʦʥʦʤʽʯʥʦʶ ʩʢʣʘʜʦʚʦʶ (ʬʽʥʘʥʩʦʚʽ ʚʪʨʘʪʠ 

ʚʽʜ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [2, 124, 128 - 130]) ʪʘ 

ʩʦʮʽʘʣʴʥʦʶ (ʚʧʣʠʚ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʢʣʽʤʘʪ, ʩʪʘʥ 

ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ ʪʦʱʦ). 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʚʝʜʝʥʦʛʦ, ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʠʤ ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʻ 

ʚʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫʜʦʩʢʦʥʘʣʝʥʦʛʦ ʩʧʦʩʦʙʫ ʝʢʩʧʨʝʩ-

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʜʠʟʝʣʽʚ ʟʘ ʝʢʦʥʦʤʽʯʥʦʶ ʪʘ 

ʝʢʦʣʦʛʽʯʥʦʶ ʩʢʣʘʜʦʚʠʤʠ.  

 

5.4.1 ʈʦʟʨʘʭʫʥʦʢ ʝʢʦʥʦʤʽʯʥʦʛʦ ʝʬʝʢʪʫ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʫʜʦʩʢʦʥʘʣʝʥʦʛʦ ʩʧʦʩʦʙʫ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʜʠʟʝʣʽʚ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʶ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ 

 

ɺ ʩʫʯʘʩʥʽʡ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʚʠʜʽʣʷʶʪʴ ʙʘʛʘʪʦ ʧʽʜʭʦʜʽʚ ʜʦ ʦʮʽʥʢʠ 

ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʝʪʦʜʽʚ, ʷʢʽ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʦʣʽʧʰʝʥʥʷ ʧʘʣʠʚʥʦʾ 
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ʝʢʦʥʦʤʽʯʥʦʩʪʽ ʘʚʪʦʤʦʙʽʣʷ [122 ï 125]. ʈʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʤʝʪʦʜʽʚ ʦʙʫʤʦʚʣʝʥʘ 

ʥʝʦʙʭʽʜʥʽʩʪʶ ʚʨʘʭʫʚʘʥʥʷ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʨʦʟʨʘʭʫʥʢʽʚ, ʚʧʣʠʚʫ ʜʦʩʠʪʴ ʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʬʘʢʪʦʨʽʚ, ʥʘʩʘʤʧʝʨʝʜ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ. 

ʇʨʠ ʨʦʟʨʦʙʮʽ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʽ ʥʦʚʠʭ ʩʧʦʩʦʙʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʷʢʽ 

ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʟʤʝʥʰʝʥʥʷ ʝʥʝʨʛʦʚʠʪʨʘʪ ʜʚʠʛʫʥʽʚ ʂʊɿ, ʧʨʦʮʝʜʫʨʘ ʚʠʟʥʘʯʝʥʥʷ 

ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʮʠʭ ʩʧʦʩʦʙʽʚ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʴʦʭ ʝʪʘʧʽʚ. 

ʇʝʨʰʠʡ ʝʪʘʧ - ʮʝ ʚʠʟʥʘʯʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʚʠʪʨʘʪ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʩʧʦʩʦʙʫ; ʜʨʫʛʠʡ - ʦʮʽʥʶʚʘʥʥʷ ʝʢʦʥʦʤʽʯʥʦʛʦ ʝʬʝʢʪʫ ʚʽʜ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʫʜʦʩʢʦʥʘʣʝʥʦʛʦ ʩʧʦʩʦʙʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ; ʪʨʝʪʽʡ - ʚʠʟʥʘʯʝʥʥʷ 

ʪʝʨʤʽʥʫ ʦʢʫʧʥʦʩʪʽ ʜʦʜʘʪʢʦʚʠʭ ʚʠʪʨʘʪ, ʱʦ ʧʦʚôʷʟʘʥʽ ʟ ʨʝʘʣʽʟʘʮʽʻʶ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʩʧʦʩʦʙʫ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʠʟʝʣʽʚ. 

ʇʝʚʥʫ ʩʢʣʘʜʥʽʩʪʴ ʷʚʣʷʻ ʚʠʟʥʘʯʝʥʥʷ ʝʢʦʥʦʤʽʾ ʢʽʣʴʢʦʩʪʽ ʧʘʣʠʚʘ, ʟʘʚʜʷʢʠ 

ʧʦʩʪʽʡʥʦʤʫ ʧʽʜʪʨʠʤʘʥʥʶ ʜʚʠʛʫʥʽʚ ʂʊɿ ʫ ʪʝʭʥʽʯʥʦ ʩʧʨʘʚʥʦʤʫ ʩʪʘʥʽ, ʰʣʷʭʦʤ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʫʜʦʩʢʦʥʘʣʝʥʦʛʦ ʩʧʦʩʦʙʫ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʠʟʝʣʽʚ ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʦʶ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʘʟʦʘʢʫʩʪʠʯʥʦʛʦ 

ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʠ. 

ɺʠʪʨʘʪʠ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʟ ʚʠʛʦʪʦʚʣʝʥʥʷʤ ʌɸɼʊ ʚʠʟʥʘʯʘʣʠʩʷ ʰʣʷʭʦʤ 

ʘʥʘʣʽʟʫ ʚʘʨʪʦʩʪʽ ʧʨʠʜʙʘʥʥʷ, ʟʛʽʜʥʦ ʟ ʽʥʬʦʨʤʘʮʽʻʶ ʦʪʨʠʤʘʥʦʶ ʚ ʤʘʛʘʟʠʥʘʭ 

ʯʝʨʝʟ ʤʝʨʝʞʫ ɯʥʪʝʨʥʝʪ [131 - 135], ʪʘ/ʘʙʦ ʚʠʛʦʪʦʚʣʝʥʥʷ ʡʦʛʦ ʩʢʣʘʜʦʚʠʭ 

ʯʘʩʪʠʥ. ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʨʘʭʫʥʦʢ ʚʘʨʪʦʩʪʽ ʌɸɼʊ ʧʨʦʚʦʜʠʣʠ ʚʠʭʦʜʷʯʠ ʟ 

ʚʘʨʪʦʩʪʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʨʧʫʩʫ ʨʝʟʦʥʘʪʦʨʘ, ʧʨʠʜʙʘʥʥʷ ʪʨʘʥʩʣʷʮʽʡʥʦʛʦ 

ʧʽʜʩʠʣʶʚʘʯʘ, ʛʦʣʦʚʢʠ ʜʠʥʘʤʽʢʘ ʜʣʷ ʪʨʘʥʩʣʷʮʽʡʥʦʛʦ ʦʧʦʚʽʱʝʥʥʷ, ʤʽʢʨʦʬʦʥʘ 

ɼɽʄʐ-1ɸ, ʧʨʠʣʘʜʫ MTpro (ʚʦʩʴʤʠʢʘʥʘʣʴʥʠʡ ʦʩʮʠʣʦʛʨʘʬ) ʫ ʩʢʣʘʜʽ ʟ 

ʜʘʪʯʠʢʦʤ ʚʽʙʨʘʮʽʾ ʪʘ ʱʫʧʘʤʠ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ, ʥʦʫʪʙʫʢʘ, ʘ ʪʘʢʦʞ ʚʘʨʪʦʩʪʽ 

ʨʦʙʦʪʠ ʟʽ ʟʙʠʨʘʥʥʷ ʌɸɼʊ. 

ɺʘʨʪʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʨʧʫʩʫ ʨʝʟʦʥʘʪʦʨʘ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʘʨʪʦʩʪʽ 

ʤʝʪʘʣʫ ʪʘ ʨʦʙʽʪ ʟʽ ʟʚʘʨʶʚʘʥʥʷ, ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ 800 ʛʨʥ. 

ʊʨʘʥʩʣʷʮʽʡʥʠʡ ʧʽʜʩʠʣʶʚʘʯ ï 2392 ʛʨʥ. 

ɻʦʣʦʚʢʘ ʜʠʥʘʤʽʢʘ (ʜʨʘʡʚʝʨ) ʜʣʷ ʪʨʘʥʩʣʷʮʽʡʥʦʛʦ ʦʧʦʚʽʱʝʥʥʷ ï 780 ʛʨʥ. 

ʄʽʢʨʦʬʦʥʘ ɼɽʄʐ-1ɸ ï 334 ʛʨʥ. 
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ʇʨʠʣʘʜ MTpro (ʚʦʩʴʤʠʢʘʥʘʣʴʥʠʡ ʦʩʮʠʣʦʛʨʘʬ) ʫ ʩʢʣʘʜʽ ʟ ʜʘʪʯʠʢʦʤ 

ʚʽʙʨʘʮʽʾ ʪʘ ʱʫʧʘʤʠ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ï 7840 ʛʨʥ. 

ʅʦʫʪʙʫʢʘ ï 6000 ʛʨʥ. 

ɺʘʨʪʽʩʪʴ ʨʦʙʽʪ ʟʽ ʟʙʠʨʘʥʥʷ ʌɸɼʊ ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ ï 1000 ʛʨʥ. 

ʈʘʟʦʤ ʟʘʛʘʣʴʥʘ ʚʘʨʪʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʌɸɼʊ ʤʦʞʝ ʩʢʣʘʩʪʠ ʙʣʠʟʴʢʦ 

19150 ʛʨʥ. 

ʇʦʩʪʽʡʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʨʘʮʽʦʥʘʣʴʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʘʣʠʚʥʦ-

ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʤʫʰʫʻ ʧʽʜʪʨʠʤʫʚʘʪʠ ʘʚʪʦʤʦʙʽʣʴʥʠʡ 

ʪʨʘʥʩʧʦʨʪ ʫ ʪʝʭʥʽʯʥʦ-ʩʧʨʘʚʥʦʤʫ ʩʪʘʥʽ. ɼʣʷ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʠʟʝʣʽʚ ʂʊɿ 

ʚʠʟʥʘʯʠʣʠ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʪʘ ʪʝʨʤʽʥ ʦʢʫʧʥʦʩʪʽ ʚʠʪʨʘʪ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʟ 

ʚʠʛʦʪʦʚʣʝʥʥʷʤ ʌɸɼʊ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ çʄʝʪʦʜʠʢʠ ʦʧʨʝʜʝʣʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʥʘʨʦʜʥʦʤ ʭʦʟʷʡʩʪʚʝ ʥʦʚʦʡ ʪʝʭʥʠʢʠ, ʠʟʦʙʨʝʪʝʥʠʡ ʠ 

ʨʘʮʠʦʥʘʣʠʟʘʪʦʨʩʢʠʭ ʧʨʝʜʣʦʞʝʥʠʡè [136], ʧʽʜ ʝʢʦʥʦʤʽʯʥʠʤ ʝʬʝʢʪʦʤ 

ʨʦʟʫʤʽʻʪʴʩʷ ʨʽʟʥʠʮʷ ʤʽʞ ʜʦʜʘʪʢʦʚʠʤ ʜʦʭʦʜʦʤ, ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ ʦʪʨʠʤʘʥʠʡ 

ʟʘʚʜʷʢʠ ʟʤʝʥʰʝʥʥʶ ʚʠʪʨʘʪ, ʧʝʨʰ ʟʘ ʚʩʝ ʥʘ ʧʨʠʜʙʘʥʥʷ ʧʘʣʠʚʘ, ʚʥʘʩʣʽʜʦʢ 

ʧʦʩʪʽʡʥʦʛʦ ʧʽʜʪʨʠʤʘʥʥʷ ʂʊɿ ʫ ʪʝʭʥʽʯʥʦ-ʩʧʨʘʚʥʦʤʫ ʩʪʘʥʽ, ʽ ʚʠʪʨʘʪʘʤʠ 

ʧʦʚô̫ ʟʘʥʠʤʠ ʟ ʚʠʛʦʪʦʚʣʝʥʥʷʤ ʌɸɼʊ, ʷʢʠʡ ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ 

ʫʜʦʩʢʦʥʘʣʝʥʦʛʦ ʩʧʦʩʦʙʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. 

ʄʝʪʦʶ ʦʮʽʥʶʚʘʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʫʜʦʩʢʦʥʘʣʝʥʦʛʦ ʩʧʦʩʦʙʫ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʜʠʟʝʣʽʚ, ʷʢ ʪʝʭʥʽʯʥʦʛʦ ʟʘʭʦʜʫ, ʷʢʠʡ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ 

ʧʦʣʽʧʰʝʥʥʷ ʧʘʣʠʚʥʦʾ ʝʢʦʥʦʤʽʯʥʦʩʪʽ ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʂʊɿ ʚ ʫʤʦʚʘʭ 

ʝʢʩʧʣʫʘʪʘʮʽʾ, ʻ ʚʠʟʥʘʯʝʥʥʷ ʜʦʮʽʣʴʥʦʩʪʽ ʡʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ, ʘ ʪʘʢʦʞ ʦʮʽʥʢʘ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʜʦʭʦʜʫ (ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ), ʷʢʠʡ ʤʦʞʝ ʙʫʜʝ ʦʪʨʠʤʘʥʠʡ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʾ. 

ʂʨʠʪʝʨʽʻʤ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʪʝʨʤʽʥ ʦʢʫʧʥʦʩʪʽ ʚʠʪʨʘʪ, ʱʦ ʧʦʚôʷʟʘʥʽ ʟ ʚʠʛʦʪʦʚʣʝʥʥʷʤ ʌɸɼʊ. 

ʊʝʨʤʽʥ ʦʢʫʧʥʦʩʪʽ ʚʠʪʨʘʪ ï ʮʝ ʧʨʦʛʥʦʟʥʠʡ ʧʝʨʽʦʜ ʯʘʩʫ, ʷʢʠʡ ʥʝʦʙʭʽʜʥʠʡ 
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ʜʣʷ ʪʦʛʦ, ʱʦʙ ʜʦʭʦʜʠ, ʷʢʽ ʦʪʨʠʤʘʥʽ ʚʽʜ ʝʢʦʥʦʤʽʾ ʧʘʣʠʚʘ ʰʣʷʭʦʤ ʧʽʜʪʨʠʤʘʥʥʷ 

ʂʊɿ ʫ ʪʝʭʥʽʯʥʦ ʩʧʨʘʚʥʦʤʫ ʩʪʘʥʽ, ʧʦʚʥʽʩʪʶ ʧʦʢʨʠʣʠ ʚʠʪʨʘʪʠ ʥʘ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʌɸɼʊ. 

ʋ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣʘʭ [126, 136] ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʨʦʛʥʦʟʦʚʘʥʦʛʦ ʪʝʨʤʽʥʫ ʦʢʫʧʥʦʩʪʽ ʩʧʨʦʱʝʥʫ ʤʘʪʝʤʘʪʠʯʥʫ 

ʟʘʣʝʞʥʽʩʪʴ: 

˟
˗̅

Ў̃
,      (5.1) 

ʜʝ T ï ʪʝʨʤʽʥ ʦʢʫʧʥʦʩʪʽ; 

ʂʜ ï ʜʦʜʘʪʢʦʚʽ ʢʘʧʽʪʘʣʴʥʽ ʚʢʣʘʜʝʥʥʷ ʚ ʥʦʚʝ ʦʙʣʘʜʥʘʥʥʷ (ʟʘʛʘʣʴʥʘ ʚʘʨʪʽʩʪʴ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʌɸɼʊ), ʛʨʥ; 

æʇt ï ʩʝʨʝʜʥʴʦʨʽʯʥʠʡ ʜʦʭʽʜ (ʟʘ ʨʘʭʫʥʦʢ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʧʘʣʠʚʦ), ʷʢʠʡ 

ʦʪʨʠʤʘʶʪʴ ʚʽʜ ʝʢʦʥʦʤʽʾ ʧʘʣʠʚʘ ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʪʨʠʤʘʥʥʷ ʜʚʠʛʫʥʘ ʘʚʪʦʤʦʙʽʣʷ ʫ 

ʩʧʨʘʚʥʦʤʫ ʩʪʘʥʽ, ʛʨʥ/ʨʽʢ. 

ʉʝʨʝʜʥʴʦʨʽʯʥʠʡ ʜʦʭʽʜ (æʇt), ʷʢʠʡ ʦʪʨʠʤʘʶʪʴ ʚʽʜ ʝʢʦʥʦʤʽʾ ʧʘʣʠʚʘ, 

ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʥʘʩʪʫʧʥʦʶ ʬʦʨʤʫʣʦʶ [126]: 

Ў̃ Ô ˞̐́̌ ˞̐ ́̌Ͻὒ,             (5.2) 

ʜʝ ̐́˞  ̌ï ʟʘʪʨʘʪʠ ʥʘ ʧʘʣʠʚʦ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫʜʦʩʢʦʥʘʣʝʥʦʛʦ ʩʧʦʩʦʙʫ 

ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʛʨʥ/1000 ʢʤ; 

˞̐ ́  ̌ï ʟʘʪʨʘʪʠ ʥʘ ʧʘʣʠʚʦ ʧʽʩʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫʜʦʩʢʦʥʘʣʝʥʦʛʦ ʩʧʦʩʦʙʫ 

ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʛʨʥ/1000 ʢʤ; 

ὒ ï ʩʝʨʝʜʥʴʦʨʽʯʥʠʡ ʧʨʦʙʽʛ ʧʘʨʢʫ ʘʚʪʦʤʦʙʽʣʽʚ (ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʜʦʙʫʪʦʢ 

ʢʽʣʴʢʦʩʪʽ ʘʚʪʦʤʦʙʽʣʽʚ ʥʘ ʩʝʨʝʜʥʴʦʨʽʯʥʠʡ ʧʨʦʙʽʛ ʦʜʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ), ʪʠʩ. ʢʤ. 

ʆʩʢʽʣʴʢʠ, ʨʝʞʠʤʠ ʪʨʠʥʘʜʮʷʪʠ ʩʪʫʧʝʥʝʚʦʛʦ ʚʠʧʨʦʙʫʚʘʣʴʥʦʛʦ ʮʠʢʣʫ 

ʇʨʘʚʠʣ ʆʆʅ ̄ 49-02 ʫʤʦʚʥʦ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʩʝʨʝʜʥʴʦʟʚʘʞʝʥʽ ʨʝʞʠʤʠ 

ʨʦʙʦʪʠ ʜʠʟʝʣʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ (ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʭʘʨʘʢʪʝʨʥʽ ʨʝʞʠʤʠ ʡʦʛʦ 

ʨʦʙʦʪʠ), ʚ ʨʦʙʦʪʽ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʟʥʘʯʘʪʠ ʝʢʦʥʦʤʽʶ ʧʘʣʠʚʘ ʟʘ 

ʧʠʪʦʤʠʤʠ ʚʠʪʨʘʪʘʤʠ ʧʘʣʠʚʘ, ʷʢʽ ʫʩʝʨʝʜʥʝʥʦ ʟʘ ʚʠʧʨʦʙʫʚʘʣʴʥʠʡ ʮʠʢʣ, ʪʘ 

ʦʪʨʠʤʘʥʦ ʫ ʩʧʨʘʚʥʦʤʫ ʩʪʘʥʽ ʜʠʟʝʣʷ ʪʘ ʫ ʥʝʩʧʨʘʚʥʦʤʫ.  
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ɼʣʷ ʩʧʨʦʱʝʥʥʷ ʨʦʟʨʘʭʫʥʢʫ ʪʝʨʤʽʥʫ ʦʢʫʧʥʦʩʪʽ ʚʠʪʨʘʪ ʥʘ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʌɸɼʊ, ʧʨʠʡʥʷʣʠ ʫʤʦʚʫ, ʱʦ ʚ ʨʦʟʨʘʭʫʥʢʘʭ ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʚʽʜʥʦʩʥʦʶ ʨʽʟʥʠʮʝʶ ʧʠʪʦʤʠʭ ʚʠʪʨʘʪ ʧʘʣʠʚʘ (ʨʦʟʨʘʭʫʥʦʢ 

ʢʦʝʬʽʮʽʻʥʪʘ ʚʽʜʥʦʩʥʦʾ ʟʤʽʥʠ ʧʠʪʦʤʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ), ʨʦʟʨʘʭʦʚʘʥʠʭ ʟʘ 

ʚʠʧʨʦʙʫʚʘʣʴʥʠʡ ʮʠʢʣ ʇʨʘʚʠʣ ʆʆʅ ̄ 49-02 ʪʘ ʦʪʨʠʤʘʥʠʭ ʧʨʠ ʨʽʟʥʠʭ 

ʥʝʩʧʨʘʚʥʦʩʪʷʭ (ʚʽʜʤʦʚʘʭ) ʜʠʟʝʣʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʝʨʝʜʥʴʦʨʽʯʥʠʡ ʜʦʭʽʜ (æʇt), 

ʷʢʠʡ ʦʪʨʠʤʘʶʪʴ ʚʽʜ ʝʢʦʥʦʤʽʾ ʧʘʣʠʚʘ, ʚʠʟʥʘʯʘʣʠ ʰʣʷʭʦʤ ʜʦʙʫʪʢʫ ʙʘʟʦʚʦʾ 

ʣʽʥʽʡʥʦʾ ʥʦʨʤʠ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʂʊɿ ʥʘ ʢʦʝʬʽʮʽʻʥʪ ʚʽʜʥʦʩʥʦʾ ʟʤʽʥʠ ʧʠʪʦʤʦʾ 

ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʪʘ ʥʘ ʩʝʨʝʜʥʴʦʨʽʯʥʠʡ ʧʨʦʙʽʛ ʧʘʨʢʫ ʂʊɿ ʮʴʦʛʦ ʪʠʧʫ: 

Ў̃ Ô ήϽ‏ÇϽὒ,                                  (5.3) 

ʜʝ q ï ʙʘʟʦʚʘ ʣʽʥʽʡʥʘ ʥʦʨʤʘ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʂʊɿ, ʣ/100 ʢʤ; 

 .% ,Ç ï ʢʦʝʬʽʮʽʻʥʪ ʚʽʜʥʦʩʥʦʾ ʟʤʽʥʠ ʧʠʪʦʤʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ‏

ʋ ʟʚôʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʧʦʷʚʘ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʤʘʻ ʚʠʧʘʜʢʦʚʠʡ ʭʘʨʘʢʪʝʨ, ʚ 

ʨʦʙʦʪʽ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʟʤʽʥʠ ʚʠʪʨʘʪʠ 

ʧʘʣʠʚʘ ʥʝ ʪʽʣʴʢʠ ʚʧʣʠʚ ʚʽʜʤʦʚ ʜʠʟʝʣʷ ʥʘ ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ, ʘ ʽ ʡʤʦʚʽʨʥʦʩʪʽ ʧʦʷʚ 

ʮʠʭ ʚʽʜʤʦʚ. ɿʥʘʯʝʥʥʷ ʡʤʦʚʽʨʥʦʩʪʝʡ ʧʦʷʚʠ ʥʝʩʧʨʘʚʥʦʛʦ ʩʪʘʥʫ (Wi), ʟʘ 

ʧʘʨʘʤʝʪʨʘʤʠ (ʚʠʭʽʜʥʠʤʠ ʩʠʛʥʘʣʘʤʠ) ʱʦ ʟʤʽʥʶʚʘʣʠʩʷ (ʋ8, ʋ9 ʪʘ ʋ12), ʚʟʷʪʦ ʟ 

ʪʘʙʣʠʮʽ 2.4, ʧ. 2.5, ʨʦʟʜʽʣʫ 2. 

ɺʨʘʭʦʚʫʶʯʠ ʮʽ ʫʤʦʚʠ, ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʩʝʨʝʜʥʴʦʨʽʯʥʦʛʦ ʜʦʭʦʜʫ ʪʘ 

ʧʨʦʛʥʦʟʦʚʘʥʦʛʦ ʪʝʨʤʽʥʫ ʦʢʫʧʥʦʩʪʽ, ʢʦʝʬʽʮʽʻʥʪ ʚʽʜʥʦʩʥʦʾ ʟʤʽʥʠ ʧʠʪʦʤʦʾ 

ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʚʽʜ ʚʧʣʠʚʫ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʜʚʠʛʫʥʘ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ 

ʥʘʩʪʫʧʥʦʶ ʤʘʪʝʤʘʪʠʯʥʦʶ ʟʘʣʝʞʥʽʩʪʶ: 

Ç‏
Ç̒̐Ͻ̑ В ̎̆̒̐В̑Ç ̎̆̒̐̑Ͻ ̎̆̒̐̑

Ç̒̐̑
Ͻρππ,                         (5.4) 

ʜʝ Ç
̒̐̑

 ï ʩʫʤʘʨʥʘ ʧʠʪʦʤʘ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʜʠʟʝʣʷ ʟʘ ʚʠʧʨʦʙʫʚʘʣʴʥʠʡ ʮʠʢʣ ʫ 

ʪʝʭʥʽʯʥʦ ʩʧʨʘʚʥʦʤʫ ʩʪʘʥʽ, ʛ/ʢɺʪĀʛʦʜ; 

Ç
̎̆̒̐̑

 ï ʩʫʤʘʨʥʘ ʧʠʪʦʤʘ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʜʠʟʝʣʷ ʟʘ ʚʠʧʨʦʙʫʚʘʣʴʥʠʡ ʮʠʢʣ ʫ 

ʪʝʭʥʽʯʥʦʤʫ ʩʪʘʥʽ, ʱʦ ʤʘʻ -̔ʪʫ ʥʝʩʧʨʘʚʥʽʩʪʴ, ʛ/ʢɺʪĀʛʦʜ; 

ὡ̎̆̒̐̑ ï ʤ̔ʦʚʽʨʥʽʩʪʴ ʧʦʷʚʠ -̔ʪʦʾ ʥʝʩʧʨʘʚʥʦʩʪʽ ʜʠʟʝʣʷ. 
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ʈʦʟʨʘʭʫʥʦʢ ʧʠʪʦʤʠʭ ʚʠʪʨʘʪ ʧʘʣʠʚʘ ʪʘ ʾʭ ʫʩʝʨʝʜʥʝʥʥʷ ʟʘ 

ʚʠʧʨʦʙʫʚʘʣʴʥʠʡ ʮʠʢʣ ʚʠʢʦʥʫʚʘʣʠ ʘʥʘʣʦʛʽʯʥʦ ʨʦʟʨʘʭʫʥʢʫ ʩʫʤʘʨʥʠʭ ʧʠʪʦʤʠʭ 

ʚʠʢʠʜʽʚ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ (ʬʦʨʤʫʣʠ 3.17 ï 3.18), ʘ ʩʘʤʝ ʟʘ ʨʽʚʥʷʥʥʷʤ: 

ä
ä

Ö

Ö
=

iie

iie

e
WFN

WFg
g

,
,                                             (5.5) 

ʜʝ eg  ï ʩʫʤʘʨʥʘ ʧʠʪʦʤʘ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʟʘ ʚʠʧʨʦʙʫʚʘʣʴʥʠʡ ʮʠʢʣ, ʛ/ʢɺʪĀʛʦʜ; 

ieN ï ʢʦʨʠʩʥʘ ʧʦʪʫʞʥʽʩʪʴ ʜʚʠʛʫʥʘ ʥʘ -̔ʤʫ ʨʝʞʠʤʽ, ʢɺʪ; 

iWFï ʢʦʝʬʽʮʽʻʥʪ ʚʘʛʦʤʦʩʪʽ -̔ʛʦ ʨʝʞʠʤʫ. 

ɿʥʘʯʝʥʥʷ ʨʦʟʨʘʭʦʚʘʥʠʭ ʩʫʤʘʨʥʠʭ ʧʠʪʦʤʠʭ ʚʠʪʨʘʪ ʧʘʣʠʚʘ ʟʘ 

ʚʠʧʨʦʙʫʚʘʣʴʥʠʡ ʮʠʢʣ ʪʘ ʢʦʝʬʽʮʽʻʥʪʘ ʚʽʜʥʦʩʥʦʾ ʟʤʽʥʠ ʧʠʪʦʤʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ, 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʜʚʠʛʫʥʘ, ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 5.1. 

ɺʠʭʦʜʷʯʠ ʟ ʚʠʱʝʚʠʢʣʘʜʝʥʦʛʦ ʪʘ ʧʨʠ ʧʝʚʥʠʭ ʧʨʠʧʫʱʝʥʥʷʭ, ʜʣʷ 

ʧʦʜʘʣʴʰʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʧʨʠʡʥʷʣʠ: ʨʦʟʨʘʭʫʥʦʢ ʧʨʦʚʝʩʪʠ ʥʘ ʧʨʠʢʣʘʜʽ 

ʚʘʥʪʘʞʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ ɻɸɿ-3309; ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ, ʟʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ʥʘʚʝʜʝʥʠʤʠ 

ʫ çʅʦʨʤʘʭ ʚʠʪʨʘʪ ʧʘʣʠʚʘ ʽ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʘʚʪʦʤʦʙʽʣʴʥʦʤʫ 

ʪʨʘʥʩʧʦʨʪʽè [137], ʩʪʘʥʦʚʠʪʴ ʜʣʷ ɻɸɿ-3309 ï 17,0 ʣ/100 ʢʤ; ʩʝʨʝʜʥʴʦʨʽʯʥʠʡ 

ʧʨʦʙʽʛ ʦʜʥʦʛʦ ʂʊɿ ʧʨʠʡʥʷʣʠ 50000 ʢʤ; ʢʽʣʴʢʽʩʪʴ ʂʊɿ ʚ ʘʚʪʦʧʘʨʢʫ ʩʪʘʥʦʚʠʪʴ 20; 

ʩʝʨʝʜʥʷ ʚʘʨʪʽʩʪʴ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʥʘ ɸɿʉ ʋʢʨʘʾʥʠ ʩʪʘʥʦʤ ʥʘ 08.08.2018 

ʩʪʘʥʦʚʠʣʘ 27,20 ʛʨʥ [138].  

ʆʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʫ ʩʝʨʝʜʥʴʦʨʽʯʥʦʛʦ ʜʦʭʦʜʫ ʪʘ ʪʝʨʤʽʥʫ 

ʦʢʫʧʥʦʩʪʽ ʚʠʪʨʘʪ ʥʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʌɸɼʊ ʧʨʠ ʚʧʨʦʚʘʜʞʝʥʥʽ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʫʜʦʩʢʦʥʘʣʝʥʦʛʦ ʩʧʦʩʦʙʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʠʟʝʣʽʚ ʂʊɿ ʧʨʠ ʨʽʟʥʠʭ ʩʪʫʧʝʥʷʭ 

ʪʝʭʥʽʯʥʠʭ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣ. 5.2. 

ʋ ʨʘʟʽ ʦʜʥʦʯʘʩʥʦʛʦ ʚʧʣʠʚʫ ʜʝʢʽʣʴʢʦʭ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʥʘ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ 

ʜʠʟʝʣʷ ʂʊɿ ʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʨʽʯʥʦʛʦ ʜʦʭʦʜʫ ʪʘ ʪʝʨʤʽʥʫ ʦʢʫʧʥʦʩʪʽ ʚʠʪʨʘʪ ʥʘ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʌɸɼʊ ʟʤʽʥʶʶʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʫʧʝʥʷ ʥʝʩʧʨʘʚʥʦʩʪʽ ʪʘ 

ʡʤʦʚʽʨʥʦʩʪʽ ʾʾ ʧʦʷʚʠ. 
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ʊʘʙʣʠʮʷ 5.1 ï ʈʦʟʨʘʭʦʚʘʥʽ ʟʥʘʯʝʥʥʷ ʩʫʤʘʨʥʦʾ ʧʠʪʦʤʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ 

ʟʘ ʚʠʧʨʦʙʫʚʘʣʴʥʠʡ ʮʠʢʣ ʪʘ ʢʦʝʬʽʮʽʻʥʪʘ ʚʽʜʥʦʩʥʦʾ ʟʤʽʥʠ ʧʠʪʦʤʦʾ ʚʠʪʨʘʪʠ 

ʧʘʣʠʚʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʜʚʠʛʫʥʘ 

 ̄ ʇʘʨʘʤʝʪʨ, ʱʦ ʟʤʽʥʶʚʘʚʩʷ eg , ʛ/ʢɺʪĿʛʦʜ ‏Ç, % 

1 

 

ʂʫʪ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ 

ɗ,Á ʇʂɺ ʜʦ ɺʄʊ 

9 410,61 2,79 

13 373,62 1,52 

15 356,20 0,92 

18 329,44 0,00 

22 339,13 0,33 

25 349,22 0,68 

2 ʊʠʩʢ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ, ʄʇʘ 

9,5 351,49 0,16 

11,5 329,44 0,00 

14,0 341,31 0,09 

3 
ʇʦʜʘʯʘ ʧʘʣʠʚʘ (ʟʙʽʣʴʰʝʥʥʷ ʚʽʜʥʦʩʥʦ 

ʩʧʨʘʚʥʦʛʦ ʩʪʘʥʫ), % 

2,5 362,29 1,01 

8,4 369,86 1,25 

ʊʘʙʣʠʮʷ 5.2 ï ɿʥʘʯʝʥʥʷ ʨʦʟʤʽʨʫ ʩʝʨʝʜʥʴʦʨʽʯʥʦʛʦ ʜʦʭʦʜʫ ʪʘ ʪʝʨʤʽʥʫ 

ʦʢʫʧʥʦʩʪʽ ʚʠʪʨʘʪ ʥʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʌɸɼʊ ʧʨʠ ʚʧʨʦʚʘʜʞʝʥʥʽ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʫʜʦʩʢʦʥʘʣʝʥʦʛʦ ʩʧʦʩʦʙʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʠʟʝʣʽʚ ʂʊɿ ʧʨʠ ʨʽʟʥʠʭ ʩʪʫʧʝʥʷʭ 

ʪʝʭʥʽʯʥʠʭ ʥʝʩʧʨʘʚʥʦʩʪʝʡ 

 ̄ ʇʘʨʘʤʝʪʨ, ʱʦ ʟʤʽʥʶʚʘʚʩʷ 
æʇt,  

ʪʠʩ. ʛʨʥ/ʨʽʢ 
T, ʤʽʩ. 

1 

 

ʂʫʪ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ 

ɗ,Á ʇʂɺ ʜʦ ɺʄʊ 

9 129,20 1,8 

13 70,32 3,3 

15 42,59 5,4 

18 0,00 0,0 

22 15,42 14,9 

25 31,48 7,3 

2 ʊʠʩʢ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ, ʄʇʘ 

9,5 7,40 31,1 

11,5 0,00 0,0 

14,0 3,98 57,7 

3 
ʇʦʜʘʯʘ ʧʘʣʠʚʘ (ʟʙʽʣʴʰʝʥʥʷ ʚʽʜʥʦʩʥʦ 

ʩʧʨʘʚʥʦʛʦ ʩʪʘʥʫ), % 

2,5 46,80 4,9 

8,4 57,58 4,0 
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ʇʨʠʡʤʘʶʯʠ ʜʦ ʫʚʘʛʠ ʪʝ, ʱʦ ʧʨʠ ʧʦʩʪʽʡʥʦʤʫ ʧʣʘʥʦʚʦʤʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʽ 

ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʂʊɿ ʚʽʜʭʠʣʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ ʧʘʣʠʚʥʦʾ ʩʠʩʪʝʤʠ ʥʝ 

ʧʦʚʠʥʥʽ ʟʥʘʯʥʦ ʚʽʜʭʠʣʷʪʠʩʷ ʚʽʜ ʥʦʨʤʘʪʠʚʥʠʭ, ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ 

ʩʝʨʝʜʥʴʦʨʽʯʥʦʛʦ ʜʦʭʦʜʫ ʪʘ ʪʝʨʤʽʥʫ ʦʢʫʧʥʦʩʪʽ ʚʠʪʨʘʪ ʥʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʌɸɼʊ 

ʧʨʠ ʚʧʨʦʚʘʜʞʝʥʥʽ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʫʜʦʩʢʦʥʘʣʝʥʦʛʦ ʩʧʦʩʦʙʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

ʜʠʟʝʣʽʚ ʂʊɿ, ʧʨʠʡʥʷʣʠ ʤʽʥʽʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʚʽʜʭʠʣʝʥʴ ʧʘʨʘʤʝʪʨʽʚ, ʘ ʩʘʤʝ: ʢʫʪ 

ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ (ɗ) - 22Á ʇʂɺ ʜʦ ɺʄʊ; ʪʠʩʢ 

ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ï 9,5 ʄʇʘ; ʚʽʜʥʦʩʥʝ ʟʙʽʣʴʰʝʥʥʷ ʧʦʜʘʯʽ ʧʘʣʠʚʘ ï 2,5 %. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʘʚʪʦʤʦʙʽʣʷ ɻɸɿ-3309 ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʩʝʨʝʜʥʴʦʨʽʯʥʠʡ ʜʦʭʽʜ 

ʪʘ ʪʝʨʤʽʥ ʦʢʫʧʥʦʩʪʽ ʚʠʪʨʘʪ ʩʪʘʥʦʚʠʪʴ: 

- ʜʣʷ ʦʜʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ ï 3,48 ʪʠʩ. ʛʨʥ. ʪʘ 66 ʤʽʩʷʮʽʚ ʚʽʜʧʦʚʽʜʥʦ; 

- ʜʣʷ ʘʚʪʦʧʘʨʢʫ ʢʽʣʴʢʽʩʪʶ ʂʊɿ 20 ʦʜʠʥʠʮʴ ï 69,62 ʪʠʩ ʛʨʥ. ʪʘ 3,3 ʤʽʩʷʮʽ 

ʚʽʜʧʦʚʽʜʥʦ. 

ɸʥʘʣʽʟ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ 5.3 ʪʘ 5.4, ʘ ʪʘʢʦʞ ʨʝʟʫʣʴʪʘʪʽʚ 

ʨʦʟʨʘʭʫʥʢʽʚ ʥʘʚʝʜʝʥʠʭ ʫ ʪʘʙʣ. 5.1 ʪʘ 5.2, ʧʦʢʘʟʫʻ, ʱʦ ʥʘ ʨʦʟʨʘʭʫʥʢʦʚʠʡ 

ʩʝʨʝʜʥʴʦʨʽʯʥʠʡ ʜʦʭʽʜ ʪʘ ʪʝʨʤʽʥ ʦʢʫʧʥʦʩʪʽ ʚʠʪʨʘʪ ʷʢʽʩʥʦ ʚʧʣʠʚʘʶʪʴ ʪʽʣʴʢʠ 

ʡʤʦʚʽʨʥʦʩʪʽ ʧʦʷʚʠ ʪʘ ʩʪʫʧʝʥʽ ʥʝʩʧʨʘʚʥʦʩʪʝʡ, ʘ ʢʽʣʴʢʽʩʥʦ ʚʧʣʠʚʘʶʪʴ ʱʝ ʡ 

ʩʝʨʝʜʥʴʦʨʽʯʥʠʡ ʧʨʦʙʽʛ ʧʘʨʢʫ ʘʚʪʦʤʦʙʽʣʽʚ, ʷʢʠʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʽʣʴʢʦʩʪʽ 

ʘʚʪʦʤʦʙʽʣʽʚ, ʪʘ ʙʘʟʦʚʘ ʣʽʥʽʡʥʘ ʥʦʨʤʘ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʂʊɿ, ʧʨʠʯʦʤʫ ʦʩʪʘʥʥʽ 

ʤʘʶʪʴ ʧʨʷʤʦ ʧʨʦʧʦʨʮʽʡʥʠʡ ʚʧʣʠʚ. 

ʆʢʨʽʤ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʦʚô̫ ʟʘʥʦʾ ʽʟ ʟʤʝʥʰʝʥʥʷʤ ʚʠʪʨʘʪ ʚʽʜ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʥʝʩʧʨʘʚʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʚʠʢʦʥʘʥʦ ʦʮʽʥʶʚʘʥʥʷ ʚʠʪʨʘʪ ʯʘʩʫ ʥʘ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʂʊɿ ʟ ʜʠʟʝʣʝʤ ʟʘ ʨʦʟʨʦʙʣʝʥʠʤ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʦʤ ʫʜʦʩʢʦʥʘʣʝʥʦʛʦ ʩʧʦʩʦʙʫ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʜʠʟʝʣʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʌɸɼʊ ʪʘ ʧʨʦʚʝʜʝʥʦ ʾʭ ʧʦʨʽʚʥʷʣʴʥʠʡ 

ʘʥʘʣʽʟ ʟ ʚʠʪʨʘʪʘʤʠ ʯʘʩʫ ʥʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʂʊɿ ʟ ʜʠʟʝʣʝʤ ʟʘ ʪʠʧʦʚʠʤ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʦʤ çɼʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ 

ʄɸɿ-500ɸ, ʂʨɸɿ-256ɹ ʠ ʂʘʤɸɿ-5320 ʥʘ ʪʦʧʣʠʚʥʫʶ ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʠ 

ʜʳʤʥʦʩʪʴ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚè (ʊʇ 200 ʋʉʉʈ 94-25-85) [127]. 

ʈʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʘ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ ʨʦʙʽʪ (ʚʠʪʨʘʪ ʯʘʩʫ) ʥʘ 



210 

 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʷʢʽ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 5.3, ʩʚʽʜʯʘʪʴ, ʱʦ ʚʠʪʨʘʪʠ ʯʘʩʫ ʥʘ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʂʊɿ ʟ ʜʠʟʝʣʝʤ ʟʘ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʦʤ ʫʜʦʩʢʦʥʘʣʝʥʦʛʦ 

ʩʧʦʩʦʙʫ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʩʪʘʥʦʚʣʷʪʴ 50,1 ʣʶʜ.ʭʚ., ʽ  ʻ ʤʝʥʰʠʤʠ ʥʘ 

41,3% ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʠʪʨʘʪʘʤʠ ʯʘʩʫ ʟʘ ʪʠʧʦʚʠʤ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʦʤ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʷʛʦʚʦʛʦ ʨʦʣʠʢʦʚʦʛʦ ʩʪʝʥʜʫ (85,4 ʣʶʜ.ʭʚ.). ʊʘʢʦʞ, ʩʣʽʜ 

ʟʘʫʚʘʞʠʪʠ, ʱʦ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʠʧʦʚʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʫʜʦʩʢʦʥʘʣʝʥʦʛʦ ʩʧʦʩʦʙʫ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ 

ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʣʶʯʝʥʥʷ ʽʟ ʧʨʦʮʝʩʫ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦʛʦ ʨʦʣʠʢʦʚʦʛʦ ʩʪʝʥʜʫ, ʪʘ ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ 

ʯʘʩʫ ʥʘ ʚʽʜʥʦʚʣʝʥʥʷ ʩʧʨʘʚʥʦʛʦ ʩʪʘʥʫ ʜʚʠʛʫʥʘ ʟʘʚʜʷʢʠ ʤʦʞʣʠʚʦʩʪʽ ʚʠʟʥʘʯʝʥʥʷ 

ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʟʘ ʮʠʣʽʥʜʨʘʤʠ ʜʠʟʝʣʷ. 

ʊʘʙʣʠʮʷ 5.3 ï ʈʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʘ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ ʨʦʙʽʪ 

(ʚʠʪʨʘʪ ʯʘʩʫ) ʥʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʂʊɿ ʟ ʜʠʟʝʣʝʤ 

 ̄ ʅʘʡʤʝʥʫʚʘʥʥʷ ʨʦʙʽʪ (ʦʧʝʨʘʮʽʡ) 

ʊʨʫʜʦʤʽʩʪʢʽʩʪʴ ʨʦʙʽʪ, ʣʶʜ.ʭʚ. 

ʊʠʧʦʚʠʡ 

ʪʝʭʥʦʣʦʛʽʯʥʠʡ 

ʧʨʦʮʝʩ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

ʊʝʭʥʦʣʦʛʽʯʥʠʡ 

ʧʨʦʮʝʩ 

ʫʜʦʩʢʦʥʘʣʝʥʦʛʦ 

ʩʧʦʩʦʙʫ ʝʢʩʧʨʝʩ-

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

1. ʇʽʜʛʦʪʦʚʢʘ ʂʊɿ ʪʘ ʦʙʣʘʜʥʘʥʥʷ 60,8 18,5 

2. ɿʘʧʫʩʢ ʜʚʠʛʫʥʘ 0,7 0,7 

3. ʇʝʨʝʚʽʨʢʘ ʩʪʘʥʫ ʩʠʩʪʝʤʠ ʚʠʧʫʩʢʫ 2,2 2,2 

4. ʇʨʦʛʨʽʚʘʥʥʷ ʜʚʠʛʫʥʘ 6,4 6,4 

5. ʇʝʨʝʚʽʨʢʘ nmin xx 0,4 0,4 

6. 
ʇ̔ ʜʛʦʪʦʚʢʘ ʪʘ ʧʽʜô̒ ʜʥʘʥʥʷ ʌɸɼʊ ʜʦ 

ʚʠʧʫʩʢʥʦʾ ʩʠʩʪʝʤʠ ʂʊɿ 
- 3,0 

7. ɺʠʟʥʘʯʝʥʥʷ tʚʛ - 5,0 

8. 

ʆʙʨʦʙʢʘ ʪʘ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ 

ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʽʤʧʫʣʴʩʽʚ 

ɺɻ 

- 4,0 

9. ʇʽʜʛʦʪʦʚʢʘ ʪʘ ʧʽʜô̒ ʜʥʘʥʥʷ ʜʠʤʦʤʽʨʘ 4,5 4,5 

10. ɺʠʟʥʘʯʝʥʥʷ ʜʠʤʥʦʩʪʽ ɺɻ 3,4 3,4 

11. ɺʠʟʥʘʯʝʥʥʷ ʟʫʩʠʣʣʷ ʥʘ ʢʦʣʝʩʽ 1,9 - 

12. 
ɺʠʟʥʘʯʝʥʥʷ ʯʘʩʫ ʨʦʟʛʦʥʫ ʪʘ ʚʠʙʽʛʫ 

ʂʊɿ 
1,0 - 

13. ʆʭʦʣʦʜʞʝʥʥʷ ʽ ʟʫʧʠʥʢʘ ʜʠʟʝʣʷ ʂʊɿ 3,1 1,0 

14. 
ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

ʪʘ ʧʦʩʪʘʥʦʚʢʘ ʜʽʘʛʥʦʟʫ 
1,0 1,0 

 ʈʘʟʦʤ: 85,4 50,1 
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ʊʘʢʦʞ, ʥʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʨʠ ʦʮʽʥʶʚʘʥʥʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʽʜ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʫʜʦʩʢʦʥʘʣʝʥʦʛʦ ʩʧʦʩʦʙʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʠʟʝʣʽʚ 

ʂʊɿ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʥʝ ʪʽʣʴʢʠ ʝʢʦʥʦʤʽʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʽʜ 

ʚʧʨʦʚʘʜʞʝʥʥʷ, ʘʣʝ ʽ ʡʦʛʦ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʝʢʦʣʦʛʽʯʥʽʩʪʴ ʘʚʪʦʤʦʙʽʣʷ, 

ʩʪʫʧʽʥʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʡʦʛʦ ʥʘʜʽʡʥʦʩʪʽ ʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

 

5.4.2 ʈʦʟʨʘʭʫʥʦʢ ʝʢʦʣʦʛʽʯʥʦʛʦ ʝʬʝʢʪʫ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʫʜʦʩʢʦʥʘʣʝʥʦʛʦ ʩʧʦʩʦʙʫ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʜʠʟʝʣʽʚ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʶ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ 

 

ʆʢʨʽʤ ʝʢʦʥʦʤʽʯʥʦʛʦ ʝʬʝʢʪʫ, ʷʢʠʡ ʦʪʨʠʤʫʶʪʴ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʽ 

ʧʽʜʧʨʠʻʤʩʪʚʘ, ʤʝʪʦʶ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫʜʦʩʢʦʥʘʣʝʥʦʛʦ ʩʧʦʩʦʙʫ ʝʢʩʧʨʝʩ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʻ ʝʢʦʣʦʛʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʷʢʘ ʚʠʨʘʞʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷʤ 

ʝʢʦʣʦʛʽʯʥʠʭ ʟʙʠʪʢʽʚ, ʱʦ ʟʘʚʜʘʶʪʴʩʷ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʜʦʚʢʽʣʣʶ ʟʘʙʨʫʜʥʝʥʥʷʤ 

ʧʦʚʽʪʨʷ, ʟʝʤʝʣʴʥʠʭ ʪʘ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʰʢʽʜʣʠʚʠʤʠ ʪʘ ʟʘʙʨʫʜʥʶʶʯʠʤʠ 

ʨʝʯʦʚʠʥʘʤʠ ʚʽʜ ʚʠʢʠʜʽʚ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. ʗʢ ʚʞʝ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ, 

ʘʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ ï ʦʜʠʥ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʩʫʩʧʽʣʴʥʦʛʦ 

ʪʘ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʱʦ ʩʧʦʞʠʚʘʻ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʨʝʩʫʨʩʽʚ ʽ ʯʠʥʠʪʴ 

ʩʝʨʡʦʟʥʠʡ ʚʧʣʠʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. 

ɽʢʦʣʦʛʽʯʥʠʡ ʟʙʠʪʦʢ ï ʮʝ ʛʨʦʰʦʚʘ ʦʮʽʥʢʘ ʥʝʛʘʪʠʚʥʠʭ ʟʤʽʥ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʥʘʩʣʽʜʦʢ ʡʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ. ʎʝʡ ʟʙʠʪʦʢ ʚʢʣʶʯʘʻ 

ʜʦʜʘʪʢʦʚʽ ʚʠʪʨʘʪʠ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʩʫʩʧʽʣʴʩʪʚʘ ʚʥʘʩʣʽʜʦʢ 

ʟʤʽʥ ʫ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʥʘ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʜʦ ʧʝʨʚʠʥʥʦʛʦ ʩʪʘʥʫ, ʘ ʪʘʢʦʞ, ʤʘʡʙʫʪʥʽ ʚʠʪʨʘʪʠ ʩʫʩʧʽʣʴʩʪʚʘ ʚʥʘʩʣʽʜʦʢ 

ʥʝʟʚʦʨʦʪʥʦʾ ʚʪʨʘʪʠ ʧʝʚʥʠʭ ʨʝʩʫʨʩʽʚ ʧʣʘʥʝʪʠ.  

ʈʦʟʨʘʭʫʥʦʢ ʟʙʠʪʢʫ, ʱʦ ʟʘʚʜʘʥʦ ʰʢʽʜʣʠʚʠʤʠ ʚʠʢʠʜʘʤʠ ʜʠʟʝʣʷʤʠ ʂʊɿ, 

ʚʠʢʦʥʘʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʠʢʠ çʈʦʟʨʘʭʫʥʢʫ ʨʦʟʤʽʨʽʚ ʚʽʜʰʢʦʜʫʚʘʥʥʷ 

ʟʙʠʪʢʽʚ ʟʘ ʥʘʜʥʦʨʤʘʪʠʚʥʽ ʚʠʢʠʜʠ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʝ 

ʧʦʚʽʪʨʷè [139], ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʫʟʘʛʘʣʴʥʝʥʦʾ ʦʮʽʥʢʠ ʟʙʠʪʢʽʚ ʚʽʜ 

ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ "ɺʨʝʤʝʥʥʦʡ ʪʠʧʦʚʦʡ ʤʝʪʦʜʠʢʦʡ ʦʧʨʝʜʝʣʝʥʠʷ 



212 

 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʦʮʝʥʢʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ, ʧʨʠʯʠʥʷʝʤʦʛʦ ʥʘʨʦʜʥʦʤʫ 

ʭʦʟʷʡʩʪʚʫ ʟʘʛʨʷʟʥʝʥʠʝʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ" [140] ʪʘ ʽʥʰʠʭ ʧʽʜʭʦʜʽʚ ʜʦ 

ʫʟʘʛʘʣʴʥʝʥʦʾ ʦʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʟʙʠʪʢʫ ʚʽʜ ʪʦʢʩʠʯʥʦʩʪʽ ɺɻ ɼɺɿ [92, 130]. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʦʜʠʢʠ [139], ʨʦʟʤʽʨ ʟʙʠʪʢʽʚ ʟʘ ʥʘʜʥʦʨʤʘʪʠʚʥʠʡ ʚʠʢʠʜ 

ʦʜʥʽʻʾ ʪʦʥʠ ʟʘʙʨʫʜʥʶʶʯʦʾ ʨʝʯʦʚʠʥʠ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʥʘ 

ʦʩʥʦʚʽ ʨʦʟʤʽʨʫ ʤʽʥʽʤʘʣʴʥʦʾ ʟʘʨʦʙʽʪʥʦʾ ʧʣʘʪʠ, ʫʩʪʘʥʦʚʣʝʥʦʾ ʥʘ ʜʘʪʫ ʚʠʷʚʣʝʥʥʷ 

ʧʦʨʫʰʝʥʥʷ, ʧʦʤʥʦʞʝʥʦʾ ʥʘ ʢʦʝʬʽʮʽʻʥʪ 1,1, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʽʜʧʦʚʽʜʥʠʭ 

ʨʝʛʫʣʶʚʘʣʴʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʽ ʧʦʢʘʟʥʠʢʘ ʚʽʜʥʦʩʥʦʾ ʘʛʨʝʩʠʚʥʦʩʪʽ ʢʦʞʥʦʾ 

ʟʘʙʨʫʜʥʶʶʯʦʾ ʨʝʯʦʚʠʥʠ: 

ɿ = В(Gh
ʨ.
 ̔Ā A̔) Ā 1,1ʇ Ā ʂʊ Ā ʂʟ̔ ,                                  (5.6)  

ʜʝ ɿ - ʨʦʟʤʽʨ ʟʙʠʪʢʽʚ, ʛʨʥ; 

Gʰʨ.̔  - ʤʘʩʦʚʽ ʚʠʢʠʜʠ i-ʪʦʾ ʟʘʙʨʫʜʥʶʶʯʦʾ ʨʝʯʦʚʠʥʠ, ʱʦ ʚʠʢʠʥʫʪʘ ʚ 

ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʥʘʜʥʦʨʤʘʪʠʚʥʦ ʟʘ ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʧʝʨʽʦʜ; 

A ̔- ʙʝʟʨʦʟʤʽʨʥʠʡ ʧʦʢʘʟʥʠʢ ʚʽʜʥʦʩʥʦʾ ʘʛʨʝʩʠʚʥʦʩʪʽ (ʥʝʙʝʟʧʝʯʥʦʩʪʽ) i-

ʪʦʾ ʟʘʙʨʫʜʥʶʶʯʦʾ ʨʝʯʦʚʠʥʠ; 

1,1ʇ - ʨʦʟʤʽʨ ʤʽʥʽʤʘʣʴʥʦʾ ʟʘʨʦʙʽʪʥʦʾ ʧʣʘʪʠ (ʇ) ʥʘ ʜʘʪʫ ʚʠʷʚʣʝʥʥʷ 

ʧʦʨʫʰʝʥʥʷ ʥʘ ʦʜʥʫ ʪʦʥʥʫ ʫʤʦʚʥʦʾ ʟʘʙʨʫʜʥʶʶʯʦʾ ʨʝʯʦʚʠʥʠ, ʧʦʤʥʦʞʝʥʦʾ ʥʘ 

ʢʦʝʬʽʮʽʻʥʪ (1,1), ʛʨʥ/ʪ; 

ʂʊ - ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʪʝʨʠʪʦʨʽʘʣʴʥʽ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʣʦʛʽʯʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ; 

ʂʟ̔ - ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʽʚʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ ʥʘʩʝʣʝʥʦʛʦ ʧʫʥʢʪʫ i-ʪʦʶ ʟʘʙʨʫʜʥʶʶʯʦʶ ʨʝʯʦʚʠʥʦʶ. ɼʣʷ ʨʦʟʨʘʭʫʥʢʽʚ 

ʧʨʠʡʤʘʻʤʦ ʂʟ̔ = 1. 

ɿʥʘʯʝʥʥʷ ʤʘʩʦʚʠʭ ʚʠʢʠʜʽʚ i-ʪʦʾ ʟʘʙʨʫʜʥʶʶʯʦʾ ʨʝʯʦʚʠʥʠ (Gʰʨ.̔), ʱʦ 

ʧʦʪʨʘʧʣʷʶʪʴ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʟ ɺɻ ʜʠʟʝʣʷ, ʙʫʣʦ ʨʦʟʨʘʭʦʚʘʥʦ ʟʘ 

ʬʦʨʤʫʣʘʤʠ 3.14, 3.15, 3.16 ʪʘ 3.21 ʨʦʟʜʽʣʫ 3 ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʧʽʜ ʯʘʩ 

ʚʠʟʥʘʯʝʥʥʷ ʧʠʪʦʤʠʭ ʚʠʢʠʜʽʚ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʇʨʘʚʠʣ ʆʆʅ 

ˉ 49-02. ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ Gʰʨ.̔ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣ. 5.4. 
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ɼʣʷ ʧʨʠʚʝʜʝʥʥʷ ʘʛʨʝʩʠʚʥʦʩʪʽ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʜʦ ʘʛʨʝʩʠʚʥʦʩʪʽ ʦʢʩʠʜʫ 

ʚʫʛʣʝʮʶ (ʉʆ), ʧʦʢʘʟʥʠʢ ʚʽʜʥʦʩʥʦʾ ʘʛʨʝʩʠʚʥʦʩʪʽ ʷʢʦʛʦ ʧʨʠʡʥʷʪʦ ʟʘ 1, ʙʫʣʠ 

ʟʘʩʪʦʩʦʚʘʥʽ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʚʝʜʝʥʠʭ ʫ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣʘʭ [92, 124, 130], 

ʧʦʢʘʟʥʠʢʠ ʚʽʜʥʦʩʥʦʾ ʘʛʨʝʩʠʚʥʦʩʪʽ A,̔ ʟʥʘʯʝʥʥʷ ʷʢʠʭ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣ. 5.5. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʢʦʥʦʜʘʚʯʦ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʨʽʚʥʷ [141], ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ 

ʨʦʟʤʽʨʫ ʝʢʦʣʦʛʽʯʥʦʛʦ ʟʙʠʪʢʫ ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʤʽʥʽʤʘʣʴʥʫ ʟʘʨʦʙʽʪʥʫ ʧʣʘʪʫ (ʇ) ʫ 

ʨʦʟʤʽʨʽ 3723 ʛʨʥ. 

ʂʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʪʝʨʠʪʦʨʽʘʣʴʥʽ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʣʦʛʽʯʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ (ʂʊ), ʟʘʣʝʞʠʪʴ ʚʽʜ ʯʠʩʝʣʴʥʦʩʪʽ ʤʝʰʢʘʥʮʽʚ ʥʘʩʝʣʝʥʦʛʦ ʧʫʥʢʪʫ, 

ʡʦʛʦ ʥʘʨʦʜʥʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʟʥʘʯʝʥʥʷ ʽ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

ʂʊ = ʂʥʘʩ Ā ʂʬ ,                                                 (5.7) 

ʜʝ ʂʥʘʩ - ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʯʠʩʝʣʴʥʦʩʪʽ ʞʠʪʝʣʽʚ ʥʘʩʝʣʝʥʦʛʦ 

ʧʫʥʢʪʫ ʪʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʛʽʜʥʦ ʟ ʪʘʙʣ. 5.6; 

ʂʬ - ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʥʘʨʦʜʥʦʛʦʩʧʦʜʘʨʩʴʢʝ ʟʥʘʯʝʥʥʷ 

ʥʘʩʝʣʝʥʦʛʦ ʧʫʥʢʪʫ ʪʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʛʽʜʥʦ ʟ ʪʘʙʣ. 5.7. 

 

ʊʘʙʣʠʮʷ 5.4 ï ɿʥʘʯʝʥʥʷ ʤʘʩʦʚʠʭ ʚʠʢʠʜʽʚ i-ʪʦʾ ʟʘʙʨʫʜʥʶʶʯʦʾ ʨʝʯʦʚʠʥʠ 

(Gʰʨ.̔), ʫʩʝʨʝʜʥʝʥʠʭ ʟʘ ʚʠʧʨʦʙʫʚʘʣʴʥʠʡ ʮʠʢʣ ʇʨʘʚʠʣ ʆʆʅ ˉ 49-02, 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʜʠʟʝʣʷ 

 ̄ ʇʘʨʘʤʝʪʨ, ʱʦ ʟʤʽʥʶʚʘʚʩʷ 
GNOx, 

ʛ/ʛʦʜ 

GHC, 

ʛ/ʛʦʜ 

GCO, 

ʛ/ʛʦʜ 

Gʈʊ, 

ʛ/ʛʦʜ 

1 

ʂʫʪ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ 

ʧʘʣʠʚʘ ɗ, Á ʇʂɺ ʜʦ ɺʄʊ 

9 21,8 153,33 146,95 80,49 

2 13 26,0 71,94 110,09 31,34 

3 15 32,2 13,19 68,13 5,03 

4 18 29,82 9,84 53,65 2,96 

5 22 30,57 12,84 76,09 3,13 

6 25 31,32 9,70 124,30 2,80 

7 
ʊʠʩʢ ʚʧʦʨʩʢʫʚʘʥʥʷ ʈʚʧ, ʄʇʘ 

9,5 26,9 13,45 63,10 5,01 

8 14,0 29,9 13,45 51,86 5,69 

9 ʇʦʜʘʯʘ ʧʘʣʠʚʘ Qʧʘʣ (ʟʙʽʣʴʰʝʥʥʷ 

ʚʽʜʥʦʩʥʦ ʩʧʨʘʚʥʦʛʦ ʩʪʘʥʫ), % 

2,5 26,94 13,74 73,81 3,37 

10 8,4 26,86 12,85 118,42 4,37 
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ʊʘʙʣʠʮʷ 5.5 ï ɿʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʚʽʜʥʦʩʥʦʾ ʘʛʨʝʩʠʚʥʦʩʪʽ A  ̔ʰʢʽʜʣʠʚʠʭ 

ʨʝʯʦʚʠʥ, ʱʦ ʚʠʟʥʘʯʘʣʠʩʷ ʧʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʴ 

 ̄ ʐʢʽʜʣʠʚʘ ʨʝʯʦʚʠʥʘ A ̔

1 ʆʢʩʠʜ ʚʫʛʣʝʮʶ, ʉʆ 1,0 

2 ɺʫʛʣʝʚʦʜʥʽ ʅʉ 3,16 

3 ʆʢʩʠʜʠ ʘʟʦʪʫ (ʟʘ ʤʘʩʦʶ), NOʭ 41,1 

4 ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ, ʊʏ 200,0 

ʊʘʙʣʠʮʷ 5.6 ï ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʯʠʩʝʣʴʥʦʩʪʽ 

ʞʠʪʝʣʽʚ ʥʘʩʝʣʝʥʦʛʦ ʧʫʥʢʪʫ 

 ̄ ʏʠʩʝʣʴʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ, ʪʠʩ.ʯʦʣ. ʂʥʘʩ 

1 ʜʦ 100 1,00 

2 100,1 - 250 1,20 

3 250,1 - 500 1,35 

4 500,1 - 1000 1,55 

5 ʙʽʣʴʰʝ 1000 1,80 

ʊʘʙʣʠʮʷ 5.7 ï ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ, ʱʦ ʚʨʘʭʦʚʫʻ ʥʘʨʦʜʥʦʛʦʩʧʦʜʘʨʩʴʢʝ 

ʟʥʘʯʝʥʥʷ ʥʘʩʝʣʝʥʦʛʦ ʧʫʥʢʪʫ 

 ̄ ʊʠʧ ʥʘʩʝʣʝʥʦʛʦ ʧʫʥʢʪʫ ʂʬ 

1 

ʆʨʛʘʥʽʟʘʮʽʡʥʦ-ʛʦʩʧʦʜʘʨʩʴʢʽ ʪʘ ʢʫʣʴʪʫʨʥʦ-ʧʦʙʫʪʦʚʽ ʮʝʥʪʨʠ ʤʽʩʮʝʚʦʛʦ 

ʟʥʘʯʝʥʥʷ ʟ ʧʝʨʝʚʘʛʦʶ ʘʛʨʘʨʥʦ-ʧʨʦʤʠʩʣʦʚʠʭ ʬʫʥʢʮʽʡ (ʨʘʡʦʥʥʽ 

ʮʝʥʪʨʠ, ʤʽʩʪʘ, ʩʝʣʠʱʘ |ʨʘʡʦʥʥʦʛʦ ʧʽʜʧʦʨʷʜʢʫʚʘʥʥʷ) ʪʘ ʩʝʣʘ 

1,00 

2 

ɹʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʽ ʮʝʥʪʨʠ, ʮʝʥʪʨʠ ʟ ʧʝʨʝʚʘʛʦʶ ʧʨʦʤʠʩʣʦʚʠʭ ʽ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʬʫʥʢʮʽʡ (ʨʝʩʧʫʙʣʽʢʘʥʩʴʢʠʡ ʪʘ ʦʙʣʘʩʥʽ ʮʝʥʪʨʠ, ʤʽʩʪʘ 

ʜʝʨʞʘʚʥʦʛʦ, ʨʝʩʧʫʙʣʽʢʘʥʩʴʢʦʛʦ, ʦʙʣʘʩʥʦʛʦ ʟʥʘʯʝʥʥʷ) 

1,25 

3 ʅʘʩʝʣʝʥʽ ʧʫʥʢʪʠ, ʚʽʜʥʝʩʝʥʽ ʜʦ ʢʫʨʦʨʪʥʠʭ 1,65 

ɿʘʛʘʣʴʥʠʡ ʨʦʟʤʽʨ ʝʢʦʣʦʛʽʯʥʠʭ ʟʙʠʪʢʽʚ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʷʢ ʩʫʤʘ ʨʦʟʤʽʨʽʚ 

ʟʙʠʪʢʽʚ ʟʘ ʥʘʜʥʦʨʤʘʪʠʚʥʠʡ ʚʠʢʠʜ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʢʦʞʥʦʾ 

ʟʘʙʨʫʜʥʶʶʯʦʾ ʨʝʯʦʚʠʥʠ. ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʨʦʟʤʽʨʫ ʝʢʦʣʦʛʽʯʥʦʛʦ ʟʙʠʪʢʫ ʟʘ 

ʥʦʨʤʘʪʠʚʥʽ ʚʠʢʠʜʠ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʧʨʠʡʥʷʣʠ 

ʚʠʢʠʜʠ, ʱʦ ʦʪʨʠʤʘʥʽ ʟʘ ʚʠʧʨʦʙʫʚʘʣʴʥʠʤ ʮʠʢʣʦʤ ʇʨʘʚʠʣ ʆʆʅ ˉ 49-02 ʧʨʠ 

ʰʪʘʪʥʠʭ (ʦʧʪʠʤʘʣʴʥʠʭ) ʨʝʛʫʣʶʚʘʥʥʷʭ ʩʠʩʪʝʤ ʜʚʠʛʫʥʘ ʆʄ 615. 

ʋ ʟʚôʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʧʦʷʚʘ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʤʘʻ ʚʠʧʘʜʢʦʚʠʡ ʭʘʨʘʢʪʝʨ, ʚ 

ʨʦʙʦʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʫ ʨʦʟʨʘʭʫʥʢʘʭ ʨʦʟʤʽʨʫ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʟʙʠʪʢʫ ʥʝ ʪʽʣʴʢʠ ʚʧʣʠʚ ʚʽʜʤʦʚ ʥʘ ʚʠʢʠʜʠ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ, ʘ ʽ ʡʤʦʚʽʨʥʦʩʪʽ 

ʧʦʷʚ ʮʠʭ ʚʽʜʤʦʚ. ɿʥʘʯʝʥʥʷ ʡʤʦʚʽʨʥʦʩʪʝʡ ʧʦʷʚʠ ʥʝʩʧʨʘʚʥʦʛʦ ʩʪʘʥʫ (Wi), ʟʘ 
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ʧʘʨʘʤʝʪʨʘʤʠ (ʚʠʭʽʜʥʠʤʠ ʩʠʛʥʘʣʘʤʠ) ʱʦ ʟʤʽʥʶʚʘʣʠʩʷ (ʋ8, ʋ9 ʪʘ ʋ12), ʚʟʷʪʦ ʟ 

ʪʘʙʣʠʮʽ 3, ʧ. 2.5, ʨʦʟʜʽʣʫ 2. 

ɺʨʘʭʦʚʫʶʯʠ ʜʘʥʽ ʪʘʙʣʠʮʴ 2.1, 2.2, 5.4 ï 5.8 ʙʫʣʦ ʨʦʟʨʘʭʦʚʘʥʦ ʨʦʟʤʽʨʠ 

ʝʢʦʣʦʛʽʯʥʠʭ ʟʙʠʪʢʽʚ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʂʊɿ ʟ ʜʠʟʝʣʝʤ ʧʨʠ ʨʽʟʥʠʭ ʪʝʭʥʽʯʥʠʭ 

ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʪʘ ʧʨʠ ʨʽʟʥʠʭ ʢʽʣʴʢʦʩʪʷʭ ʂʊɿ ʚ ʘʚʪʦʧʘʨʢʫ. ɼʘʥʽ ʨʦʟʨʘʭʫʥʢʽʚ 

ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣ. 5.8 ʪʘ ʛʨʘʬʽʯʥʦ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 5.5, 5.6 ʪʘ 5.7. 

ʇʦʟʥʘʯʝʥʥʷ ʪʝʭʥʽʯʥʦʾ ʥʝʩʧʨʘʚʥʦʩʪʽ (Ɇ ʥʝʩʧʨɗ;Pʚʧ;Qʧʘʣ) ʧʦʢʘʟʫʻ ʫ 

ʯʠʩʣʦʚʦʤʫ ʟʥʘʯʝʥʥʽ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʘʙʣ. 5.4, ʧʝʨʝʤʽʥʥʫ ʧʘʨʘʤʝʪʨʫ (ɗ ï ʢʫʪʘ 

ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ; Pʚʧ ï ʪʠʩʢʫ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ 

ʬʦʨʩʫʥʢʦʶ; Qʧʘʣ ï ʚʽʜʥʦʩʥʫ ʟʤʽʥʫ ʧʦʜʘʯʽ ʧʘʣʠʚʘ). 

ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ (ʪʘʙʣ. 5.8 ʪʘ ʨʠʩ. 5.5) ʧʦʢʘʟʫʻ, ʱʦ ʥʘ 

ʨʦʟʤʽʨ ʟʙʠʪʢʽʚ ʚʽʜ ʚʠʢʠʜʽʚ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʧʣʠʚʘʻ 

ʩʪʫʧʽʥʴ ʥʝʩʧʨʘʚʥʦʩʪʽ (ʚʝʣʠʯʠʥʠ ʚʽʜʭʠʣʝʥʥʷ ʨʝʛʫʣʶʚʘʥʴ ʩʠʩʪʝʤ ʜʚʠʛʫʥʘ ʚʽʜ 

ʥʦʨʤʘʪʠʚʥʦʛʦ ʟʥʘ-ʯʝʥʥʷ) ʜʠʟʝʣʷ. ʏʠʤ ʙʽʣʴʰʝ ʚʽʜʭʠʣʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʚʽʜ 

ʥʦʨʤʘʪʠʚʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʪʠʤ ʙʽʣʴʰʠʡ ʝʢʦʣʦʛʽʯʥʠʡ ʟʙʠʪʦʢ ʥʘʥʦʩʠʪʴ 

ʝʢʩʧʣʫʘʪʘʮʽʷ ʂʊɿ ʟ ʥʝʩʧʨʘʚʥʠʤ ʜʠʟʝʣʝʤ, ʧʨʠʯʦʤʫ ʮʷ ʟʘʣʝʞʥʽʩʪʴ ʻ 

ʥʝʣʽʥʽʡʥʦʶ, ʘ - ʧʦʣʽʥʦʤʽʘʣʴʥʦʶ.  

 

ʈʠʩʫʥʦʢ 5.5 ï ʈʦʟʤʽʨ ʝʢʦʣʦʛʽʯʥʠʭ ʟʙʠʪʢʽʚ ʟʘ ʥʘʜʥʦʨʤʘʪʠʚʥʽ ʚʠʢʠʜʠ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʦʜʥʦʛʦ ʂʊɿ ʚʽʜ ʟʤʽʥʠ ʢʫʪʘ 

ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ. ʅʦʤʝʨ ʪʝʭʥʽʯʥʦʾ ʥʝʩʧʨʘʚʥʦʩʪʽ 

ʚʽʜʧʦʚʽʜʘʻ: 1 ï 18 Á ʇʂɺ ʜʦ ɺʄʊ; 2 - 22Á ʇʂɺ ʜʦ ɺʄʊ; 3 - 25Á ʇʂɺ ʜʦ ɺʄʊ; 

4 - 15Á ʇʂɺ ʜʦ ɺʄʊ; 5 - 13Á ʇʂɺ ʜʦ ɺʄʊ; 6 - 9Á ʇʂɺ ʜʦ ɺʄʊ 
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ʊʘʙʣʠʮʷ 5.8 ï ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʤʘʩʦʚʠʭ ʚʠʢʠʜʽʚ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ (Gʰʨ.)̔, ʩʫʤʘʨʥʠʭ ʤʘʩʦʚʠʭ ʚʠʢʠʜʽʚ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ 

ʧʨʠʚʝʜʝʥʠʭ ʜʦ ʉʆ (ɆGʰʨ.ʽ Ŀ ɸ̔) ʪʘ ʨʦʟʤʽʨʫ ʟʙʠʪʢʽʚ ʟʘ ʥʘʜʥʦʨʤʘʪʠʚʥʽ ʚʠʢʠʜʠ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ (ɿ). 

ʊʝʭʥʽʯʥʘ 

ʥʝʩʧʨʘʚʥʽʩʪʴ 

Gʰʨ.NOx, 

ʛ/ʛʦʜ 

Gʰʨ.HC, 

ʛ/ʛʦʜ 

Gʰʨ.CO, 

ʛ/ʛʦʜ 

Gʰʨ.PT, 

ʛ/ʛʦʜ 

ɆGʰʨ.ʽ Ŀ ɸ̔, 

ʛ/ʛʦʜ 

ɿ(1 ʂʊɿ), 

ʪʠʩ. ʛʨʥ/ʨʽʢ 

ɿ(20 ʂʊɿ), 

ʪʠʩ. ʛʨʥ/ʨʽʢ 

ɿ(100 ʂʊɿ), 

ʪʠʩ. ʛʨʥ/ʨʽʢ 

Ɇ ʥʝʩʧʨ9;115;0 29,82 26,11 64,23 11,75 3722,6 33,43 668,57 3342,84 

Ɇ ʥʝʩʧʨ13;115;0 29,82 16,88 60,05 6,18 2574,7 12,35 246,96 1234,81 

Ɇ ʥʝʩʧʨ15;115;0 30,09 10,22 55,29 3,19 1963,1 1,12 22,32 111,61 

ʉʧʨʘʚʥʠʡ 

ʩʪʘʥ 
29,82 9,84 53,65 2,96 1902,3 0,00 0,00 0,00 

Ɇ ʥʝʩʧʨ22;115;0 29,91 10,18 56,19 2,98 1913,2 0,20 4,00 20,01 

Ɇ ʥʝʩʧʨ25;115;0 29,99 9,82 61,66 2,94 1913,7 0,21 4,16 20,81 

Ɇ ʥʝʩʧʨ9;95;2,5 29,82 26,59 66,50 11,84 3744,5 33,83 676,6 3382,98 

Ɇ ʥʝʩʧʨ13;95;2,5 29,82 17,36 62,32 6,27 2596,6 12,75 254,99 1274,94 

Ɇ ʥʝʩʧʨ15;95;2,5 30,09 10,70 57,56 3,28 1985,0 1,52 30,35 151,74 

Ɇ ʥʝʩʧʨ18;95;2,5 29,82 10,32 55,92 3,05 1924,2 0,40 8,02 40,11 

Ɇ ʥʝʩʧʨ22;95;2,5 29,91 10,66 58,47 3,07 1935,1 0,60 12,03 60,15 

Ɇ ʥʝʩʧʨ25;95;2,5 29,99 10,32 63,93 3,05 1939,2 0,68 13,54 67,69 

Ɇ ʥʝʩʧʨ18;140;0 29,82 9,93 53,65 3,03 1963,1 1,12 22,32 111,61 

Ɇ ʥʝʩʧʨ18;95;0 29,82 9,93 53,88 3,01 1915,7 0,25 4,91 24,56 

Ɇ ʥʝʩʧʨ18;115;2,5 29,82 10,24 55,70 3,00 1912,6 0,19 3,78 18,91 

Ɇ ʥʝʩʧʨ18;115;8,4 29,82 10,15 60,22 3,10 1913,9 0,21 4,25 21,23 

Ɇ ʥʝʩʧʨ13;140;8,4 29,82 9,93 66,62 6,39 2601,0 12,83 256,60 1283,00 
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ʈʝʟʫʣʴʪʘʪʠ ʱʦʜʦ ʚʧʣʠʚʫ ʢʽʣʴʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʘʚʪʦʧʘʨʢʫ ʂʊɿ ʥʘ ʨʦʟʤʽʨ 

ʝʢʦʣʦʛʽʯʥʠʭ ʟʙʠʪʢʽʚ, ʷʢʽ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣ. 5.8 ʪʘ ʨʠʩ. 5.6, 5.7 ʽ 5.8, ʩʚʽʜʯʘʪʴ ʧʨʦ 

ʪʝ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʂʊɿ ʚ ʘʚʪʦʧʘʨʢʫ ʧʨʷʤʦ ʧʨʦʧʦʨʮʽʡʥʦ ʚʧʣʠʚʘʻ ʥʘ ʟʙʽʣʴʰʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʠʭ ʟʙʠʪʢʽʚ. ʉʫʪʪʻʚʠʡ ʚʧʣʠʚ ʩʧʨʘʚʣʷʻ ʟʤʽʥʘ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ 

ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʟʥʘʯʥʦʤʫ ʚʽʜʭʠʣʝʥʥʽ ʚʽʜ ʥʦʨʤʘʪʠʚʥʦʛʦ 

ʟʥʘʯʝʥʥʷ, ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʧʦʜʘʯʽ ʧʘʣʠʚʘ. ʇʨʠ ʦʜʥʦʤʫ ʽ ʪʦʤʫ ʞ ʟʥʘʯʝʥʥʽ 

ʧʘʨʘʤʝʪʨʘ ʪʝʭʥʽʯʥʦʾ ʥʝʩʧʨʘʚʥʦʩʪʽ ʚʧʣʠʚ ʢʽʣʴʢʦʩʪʽ ʂʊɿ ʥʘ ʨʦʟʤʽʨ ʝʢʦʣʦʛʽʯʥʠʭ 

ʟʙʠʪʢʽʚ ʤʘʻ ʣʽʥʽʡʥʫ ʟʘʣʝʞʥʽʩʪʴ (ʨʠʩ. 5.7 ʪʘ 5.8). 

 

ʈʠʩʫʥʦʢ 5.6 ï ʈʦʟʤʽʨ ʝʢʦʣʦʛʽʯʥʠʭ ʟʙʠʪʢʽʚ ʟʘ ʥʘʜʥʦʨʤʘʪʠʚʥʽ ʚʠʢʠʜʠ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʚʽʜ ʟʤʽʥʠ ʢʽʣʴʢʦʩʪʽ ʂʊɿ 

ʘʚʪʦʧʘʨʢʫ. ʅʦʤʝʨ ʪʝʭʥʽʯʥʦʾ ʥʝʩʧʨʘʚʥʦʩʪʽ ʚʽʜʧʦʚʽʜʘʻ ʟʤʽʥʽ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ 

ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʪʘ ʩʪʘʥʦʚʠʪʴ: 1 ï 18 Á ʇʂɺ ʜʦ ɺʄʊ; 2 - 22Á ʇʂɺ ʜʦ 

ɺʄʊ; 3 - 25Á ʇʂɺ ʜʦ ɺʄʊ; 4 - 15Á ʇʂɺ ʜʦ ɺʄʊ; 5 - 13Á ʇʂɺ ʜʦ ɺʄʊ; 6 - 9Á 
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ɿ (1 ʂʊɿ), ʛʨʥ/ʨʽʢ
ɿ (20 ʂʊɿ), ʛʨʥ/ʨʽʢ
ɿ (100 ʂʊɿ), ʛʨʥ/ʨʽʢ
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ʈʠʩʫʥʦʢ 5.7 ï ʇʦʨʽʚʥʷʥʥʷ ʟʤʽʥʠ ʨʦʟʤʽʨʫ ʝʢʦʣʦʛʽʯʥʠʭ ʟʙʠʪʢʽʚ ʟʘ 

ʥʘʜʥʦʨʤʘʪʠʚʥʽ ʚʠʢʠʜʠ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʫʧʝʥʷ ʟʤʽʥʠ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʪʘ 

ʢʽʣʴʢʦʩʪʽ ʂʊɿ ʘʚʪʦʧʘʨʢʫ  

 

ʈʠʩʫʥʦʢ 5.8 ï ɿʤʽʥʘ ʨʦʟʤʽʨʫ ʝʢʦʣʦʛʽʯʥʠʭ ʟʙʠʪʢʽʚ ʟʘ ʥʘʜʥʦʨʤʘʪʠʚʥʽ ʚʠʢʠʜʠ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʦʜʥʦʛʦ ʂʊɿ ʧʨʠ ʦʜʥʦʯʘʩʥʽʡ 

ʥʘʷʚʥʦʩʪʽ ʜʝʢʽʣʴʢʦʭ ʥʝʩʧʨʘʚʥʦʩʪʝʡ (ɿ2) ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʨʦʟʤʽʨʫ ʝʢʦʣʦʛʽʯʥʠʭ 

ʟʙʠʪʢʽʚ ʦʪʨʠʤʘʥʦʛʦ ʧʨʠ ʟʤʽʥʠ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ (ɿ1)  
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ʋ ʨʘʟʽ ʦʜʥʦʯʘʩʥʦʾ ʥʘʷʚʥʦʩʪʽ ʜʝʢʽʣʴʢʦʭ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʜʠʟʝʣʷ ʂʊɿ (ɿ2 

ʨʠʩ. 5.8), ʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʫ ʝʢʦʣʦʛʽʯʥʠʭ ʟʙʠʪʢʽʚ ʟʘ ʥʘʜʥʦʨʤʘʪʠʚʥʽ ʚʠʢʠʜʠ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʦʜʥʦʛʦ ʂʊɿ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 

ʨʦʟʤʽʨʫ ʝʢʦʣʦʛʽʯʥʠʭ ʟʙʠʪʢʽʚ ʦʪʨʠʤʘʥʠʭ ʧʨʠ ʟʤʽʥʠ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ 

ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ (ɿ1) ʟʘʣʝʞʠʪʴ ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʚʽʜ ʡʤʦʚʽʨʥʦʩʪʽ ʧʦʷʚʠ ʪʘ 

ʩʪʫʧʝʥʽ ʥʝʩʧʨʘʚʥʦʩʪʝʡ. ɿ1 ʦʪʨʠʤʘʥʦ ʧʨʠ ʪʝʭʥʽʯʥʠʭ ʥʝʩʧʨʘʚʥʦʩʪʷʭ ʱʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʦʟʥʘʯʝʥʥʷʤ: 1 - Ɇʥʝʩʧʨ18;115;0; 2 - Ɇʥʝʩʧʨ22;115;0; 3 - Ɇʥʝʩʧʨ25;115;0; 

4 ï Ɇʥʝʩʧʨ15;115;0 (ʟʤʽʥʘ ʪʽʣʴʢʠ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ), ʘ ɿ2 

ʦʪʨʠʤʘʥʦ ʧʨʠ ʪʝʭʥʽʯʥʠʭ ʥʝʩʧʨʘʚʥʦʩʪʷʭ ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʦʟʥʘʯʝʥʥʷʤ: 1 - 

Ɇʥʝʩʧʨ18;95;2,5; 2 - Ɇʥʝʩʧʨ22;95;2,5; 3 - Ɇʥʝʩʧʨ25;95;2,5; 4 ï Ɇʥʝʩʧʨ15;95;2,5 (ʦʜʥʦʯʘʩʥʝ 

ʚʨʘʭʫʚʘʥʥʷ ʟʤʽʥʠ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ, ʪʠʩʢʫ 

ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʬʦʨʩʫʥʢʦʶ (ʈʚʧ) ʪʘ ʚʽʜʥʦʩʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʧʦʜʘʯʽ 

ʧʘʣʠʚʘ (Qʧʘʣ). ʊʦʯʢʘ 1 ʜʣʷ ɿ1 ʚʽʜʧʦʚʽʜʘʻ ʪʝʭʥʽʯʥʦ ʩʧʨʘʚʥʦʤʫ ʩʪʘʥʫ ʜʠʟʝʣʷ. 

ɿʥʘʯʝʥʥʷ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ (ɗ), ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

22Á, 25Á ʪʘ 15Á ʇʂɺ ʜʦ ɺʄʊ (ʪʦʯʢʠ 2, 3 ʪʘ 4 ʣʽʥʽʾ ɿ1) ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʦʟʤʽʨʫ 

ʝʢʦʣʦʛʽʯʥʠʭ ʟʙʠʪʢʽʚ 0,20; 0,21 ʪʘ 1,15 ʪʠʩ. ʛʨʥ/ʨʽʢ ʚʽʜʧʦʚʽʜʥʦ. ʇʨʠ ʥʘʷʚʥʦʩʪʽ 

ʜʝʢʽʣʴʢʦʭ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʜʠʟʝʣʷ ʂʊɿ (ʣʽʥʽʷ ɿ2) ʨʽʯʥʠʡ ʝʢʦʣʦʛʽʯʥʠʡ ʟʙʠʪʦʢ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʜʣʷ ʪʦʯʦʢ 1, 2 ʪʘ 4 ʥʘ 0,4 ʪʠʩ. ʛʨʥ., ʘ ʜʣʷ ʪʦʯʢʠ 4 ʥʘ 0,47 ʪʠʩ. 

ʛʨʥ. ʋ ʚʽʜʥʦʩʥʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʝʢʦʣʦʛʽʯʥʠʡ ʟʙʠʪʦʢ ʟʙʽʣʴʰʠʚʩʷ: ʜʣʷ ʪʦʯʢʠ 

2 ï ʫ ʪʨʠ ʨʘʟʠ, ʜʣʷ ʪʦʯʢʠ 3 ï ʙʽʣʴʰ ʥʽʞ ʫ ʪʨʠ ʨʘʟʠ, ʘ ʜʣʷ ʪʦʯʢʠ 4 ï ʥʘ 35,7 %. 

 

5.5 ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 5 

 

1. ʅʘ ʧʽʜʩʪʘʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʙʫʜʦʚʘʥʦʛʦ 

ʦʧʪʠʤʽʟʦʚʘʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦ ʧʨʦʛʨʘʤʦʚʘʥʠʡ 

ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʠʟʝʣʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʘʟʦʘʢʫʩʪʠʯʥʦʛʦ 

ʜʘʪʯʠʢʘ ʤʠʪʪʻʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ. 

2. ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʠʟʝʣʽʚ, ʱʦ ʚʢʣʶʯʘʻ ʦʧʝʨʘʮʽʾ ʟ 

ʧʽʜʛʦʪʦʚʢʠ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ, ʧʽʜʢʣʶʯʝʥʥʷ 

ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʟʘʚʜʘʥʥʷ ʨʝʞʠʤʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ  ̔ʚʠʤʽʨʶʚʘʥʥʷ 
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ʟʥʘʯʝʥʴ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʧʘʨʘʤʝʪʨʫ, ʦʙʨʦʙʣʝʥʥʷ ʪʘ ʘʥʘʣʽʟʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʠʩʥʦʚʢʫ ʱʦʜʦ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʂʊɿ. 

3. ʈʦʟʨʦʙʣʝʥʦ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʫʜʦʩʢʦʥʘʣʝʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʟʛʽʜʥʦ ʟ ʷʢʠʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʧʽʜʭʦʜʠ ʪʘ ʧʦʨʷʜʦʢ ʚʠʨʽʰʝʥʥʷ ʨʷʜʫ ʪʝʭʥʽʯʥʠʭ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʧʠʪʘʥʴ. 

4. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜʠʢʠ ʨʦʟʨʘʭʫʥʢʫ ʨʦʟʤʽʨʫ ʝʢʦʣʦʛʽʯʥʠʭ ʟʙʠʪʢʽʚ 

ʟʘ ʥʘʜʥʦʨʤʘʪʠʚʥʽ ʚʠʢʠʜʠ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʪʘ 

ʧʨʦʛʥʦʟʥʦʛʦ ʪʝʨʤʽʥʫ ʦʢʫʧʥʦʩʪʽ ʚʠʪʨʘʪ ʥʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʌɸɼʊ ʧʨʠ 

ʚʧʨʦʚʘʜʞʝʥʥʽ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʫʜʦʩʢʦʥʘʣʝʥʦʛʦ ʩʧʦʩʦʙʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʠʟʝʣʽʚ 

ʂʊɿ. 

ɺʧʝʨʰʝ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʡʤʦʚʽʨʥʦʩʪʽ ʧʦʷʚ ʥʝʩʧʨʘʚʥʦʩʪʝʡ 

ʜʠʟʝʣʽʚ ʂʊɿ ʧʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʝʢʦʥʦʤʽʯʥʦʾ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʝʡ ʚʽʜ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʫʜʦʩʢʦʥʘʣʝʥʦʛʦ ʩʧʦʩʦʙʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʦʛʥʦʟʥʽ ʨʦʟʤʽʨ ʝʢʦʣʦʛʽʯʥʠʭ ʟʙʠʪʢʽʚ ʪʘ ʪʝʨʤʽʥ 

ʦʢʫʧʥʦʩʪʽ ʚʠʪʨʘʪ ʟʘʣʝʞʘʪʴ ʚʽʜ ʢʽʣʴʢʽʩʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʤʘʩʦʚʠʭ ʚʠʢʠʜʽʚ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʟ ʚʽʜʧʨʘʮʴʦʚʘʥʠʤʠ ʛʘʟʘʤʠ, ʩʪʫʧʝʥʷ ʥʝʩʧʨʘʚʥʦʩʪʝʡ 

(ʚʝʣʠʯʠʥʠ ʚʽʜʭʠʣʝʥʥʷ ʨʝʛʫʣʶʚʘʥʴ ʩʠʩʪʝʤ ʜʚʠʛʫʥʘ ʚʽʜ ʥʦʨʤʘʪʠʚʥʦʛʦ 

ʟʥʘʯʝʥʥʷ) ʜʠʟʝʣʷ, ʢʽʣʴʢʦʩʪʽ ʥʝʩʧʨʘʚʥʦʩʪʝʡ, ʱʦ ʧʨʠʡʥʷʪʦ ʜʦ ʨʦʟʨʘʭʫʥʢʽʚ, ʪʘ 

ʡʤʦʚʽʨʥʦʩʪʝʡ ʾʭ ʧʦʷʚʠ.  

ʊʘʢʦʞ, ʚʩʪʘʥʦʚʣʝʥʦ ʧʨʷʤʦ ʧʨʦʧʦʨʮʽʡʥʠʡ ʚʧʣʠʚ ʥʘ ʧʨʦʛʥʦʟʥʽ ʨʦʟʤʽʨ 

ʝʢʦʣʦʛʽʯʥʠʭ ʟʙʠʪʢʽʚ ʪʘ ʪʝʨʤʽʥ ʦʢʫʧʥʦʩʪʽ ʚʠʪʨʘʪ ʢʽʣʴʢʦʩʪʽ ʘʚʪʦʤʦʙʽʣʽʚ ʚ 

ʘʚʪʦʧʘʨʢʫ ʽ ʩʝʨʝʜʥʴʦʨʽʯʥʦʛʦ ʧʨʦʙʽʛʫ ʧʘʨʢʫ ʘʚʪʦʤʦʙʽʣʽʚ.    

5. ʈʦʟʨʘʭʦʚʘʥʠʡ ʨʦʟʤʽʨ ʝʢʦʣʦʛʽʯʥʠʭ ʟʙʠʪʢʽʚ ʟʘ ʥʘʜʥʦʨʤʘʪʠʚʥʽ ʚʠʢʠʜʠ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 190 ʜʦ 33830 ʛʨʥ. 

ʥʘ ʨʽʢ ʫ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʦʜʠʥ ʘʚʪʦʤʦʙʽʣʴ. 

6. ʈʦʟʨʘʭʦʚʘʥʠʡ ʧʨʦʛʥʦʟʥʠʡ ʪʝʨʤʽʥ ʦʢʫʧʥʦʩʪʽ ʚʠʪʨʘʪ ʥʘ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʌɸɼʊ ʧʨʠ ʚʧʨʦʚʘʜʞʝʥʥʽ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʫʜʦʩʢʦʥʘʣʝʥʦʛʦ ʩʧʦʩʦʙʫ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʠʟʝʣʽʚ, ʥʘ ʧʨʠʢʣʘʜʽ ʚʘʥʪʘʞʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ ɻɸɿ-3309, 

ʩʢʣʘʜʘʻ: ʫ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʦʜʠʥ ʘʚʪʦʤʦʙʽʣʴ ï 66 ʤʽʩʷʮʽʚ, ʘ ʜʣʷ ʘʚʪʦʧʘʨʢʫ 

ʢʽʣʴʢʽʩʪʶ ʂʊɿ 20 ʦʜʠʥʠʮʴ ï 3,3 ʤʽʩʷʮʽ. 
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ɺʀʉʅʆɺʂʀ 

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.  

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 



222 

 

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 

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. 
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