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 ɺʉʊʋʇ  

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ  

ʅʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤʠ ʥʘ ʦʨʪʦʪʨʦʧʥʽʡ ʧʣʠʪʽ ʘʚʪʦʜʦʨʦʞʥʽʭ ʤʦʩʪʽʚ 

(ʜʘʣʽ ï ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ) ʻ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʽ ʧʦʢʨʠʪʪʷ. 

ʅʝʜʦʣʽʢʦʤ ʪʘʢʦʛʦ ʧʦʢʨʠʪʪʷ ʻ ʚʠʥʠʢʥʝʥʥʷ ʷʢ ʧʦʟʜʦʚʞʥʽʭ ʪʘʢ ʽ ʧʦʧʝʨʝʯʥʠʭ 

ʪʨʽʱʠʥ. ʇʨʠʯʠʥʘ ʚʠʥʠʢʥʝʥʥʷ ʪʨʽʱʠʥ ʚ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʤʫ ʧʦʢʨʠʪʪʽ, ʧʦʣʷʛʘʻ ʫ 

ʥʝʤʦʞʣʠʚʦʩʪʽ ʩʢʦʨʦʯʝʥʥʷ ʡʦʛʦ ʨʦʟʤʽʨʽʚ ʧʽʜ ʯʘʩ ʦʭʦʣʦʜʞʫʚʘʥʥʷ, ʧʨʠ ʨʽʟʢʦʤʫ 

ʟʥʠʞʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʘ ʪʘʢʦʞ ʫ ʨʝʟʫʣʴʪʘʪʽ 

ʚʠʥʠʢʥʝʥʥʷ ʨʦʟʪʷʛʫʶʯʠʭ ʥʘʧʨʫʞʝʥʴ, ʚʥʘʩʣʽʜʦʢ ʜʽʾ ʧʥʝʚʤʘʪʠʯʥʠʭ ʢʦʣʽʩ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʷʚʠ ʧʦʧʝʨʝʯʥʠʭ ʪʨʽʱʠʥ. 

ʊʝʤʧʝʨʘʪʫʨʥʽ ʪʨʽʱʠʥʠ ʻ ʧʝʨʚʠʥʥʦʶ ʪʘ ʛʦʣʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʚʠʥʠʢʥʝʥʥʷ ʽʥʰʠʭ 

ʚʠʜʽʚ ʨʫʡʥʫʚʘʥʴ (ʩʽʪʢʠ ʪʨʽʱʠʥ, ʟʩʫʚʠ ʪʘ ʽʥ.). ɺʥʘʩʣʽʜʦʢ ʨʽʟʥʠʮʽ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʣʽʥʽʡʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʪʘ ʤʝʪʘʣʫ ʧʨʦʛʦʥʦʚʦʾ 

ʙʫʜʦʚʠ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʫʡʥʫʚʘʥʥʷ ʟʚôʷʟʢʽʚ ʤʽʞ ʥʠʤʠ. ʇʦʪʨʘʧʣʷʥʥʷ ʚʦʜʠ ʚ ʟʦʥʫ 

ʢʦʥʪʘʢʪʫ ʤʽʞ ʧʦʢʨʠʪʪʷʤ ʪʘ ʦʩʥʦʚʦʶ, ʧʨʠ ʰʚʠʜʢʦʤʫ ʧʨʦʾʟʜʽ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʟʘʩʦʙʽʚ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʫʡʥʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʚ ʢʦʥʪʘʢʪʥʽʡ ʟʦʥʽ. 

ɺʽʜʤʽʥʥʽʩʪʶ ʨʦʙʦʪʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʦʨʪʦʪʨʦʧʥʽʡ ʧʣʠʪʽ 

ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ, ʧʦʨʽʚʥʷʥʦ ʽʟ ʪʘʢʠʤ ʧʦʢʨʠʪʪʷʤ ʥʘ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ ʽʟ ʟʘʣʽʟʦʙʝʪʦʥʥʦʶ ʦʩʥʦʚʦʶ, ʻ ʟʥʘʯʥʘ ʾʾ 

ʜʝʬʦʨʤʘʪʠʚʥʽʩʪʴ. ɺʝʨʪʠʢʘʣʴʥʽ ʧʝʨʝʤʽʱʝʥʥʷ ʦʨʪʦʪʨʦʧʥʦʾ ʧʣʠʪʠ, ʧʽʜ ʯʘʩ ʨʫʭʫ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʚʠʢʣʠʢʘʶʪʴ ʚ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʤʫ ʧʦʢʨʠʪʪʽ ʟʥʘʢʦ-

ʧʝʨʝʤʽʥʥʽ ʥʘʧʨʫʞʝʥʥʷ, ʫʥʘʩʣʽʜʦʢ ʯʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʷʚʘ ʭʘʨʘʢʪʝʨʥʠʭ 

ʧʦʟʜʦʚʞʥʽʭ ʪʘ ʧʦʧʝʨʝʯʥʠʭ ʪʨʽʱʠʥ, ʦʩʦʙʣʠʚʦ ʚ ʟʦʥʽ ʥʘʜ ʨʝʙʨʘʤʠ ʞʦʨʩʪʢʦʩʪʽ 

ʦʨʪʦʪʨʦʧʥʦʾ ʧʣʠʪʠ.   

ɯʟ ʚʠʥʠʢʥʝʥʥʷʤ ʪʨʽʱʠʥ, ʱʦ ʫʪʚʦʨʠʣʠʩʷ ʚʥʘʩʣʽʜʦʢ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ 

ʢʦʣʠʚʘʥʥʷ ʦʨʪʦʪʨʦʧʥʦʾ ʧʣʠʪʠ ʚʽʜ ʜʽʾ ʧʥʝʚʤʘʪʠʯʥʠʭ ʢʦʣʽʩ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, 

ʧʦʩʪʫʧʦʚʦ ʧʦʛʽʨʰʫʻʪʴʩʷ ʨʽʚʥʽʩʪʴ ʧʦʢʨʠʪʪʷ, ʟôʷʚʣʷʶʪʴʩʷ ʚʠʙʦʾʥʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʟʥʠʞʝʥʥʷ ʙʝʟʧʝʢʠ ʨʫʭʫ ʪʘ ʩʪʚʦʨʝʥʥʷ ʘʚʘʨʽʡʥʦ-ʥʝʙʝʟʧʝʯʥʠʭ ʩʠʪʫʘʮʽʡ. ɿ 

ʫʨʘʭʫʚʘʥʥʷʤ ʮʴʦʛʦ, ʟʙʽʣʴʰʫʶʪʴʩʷ ʚʠʪʨʘʪʠ ʥʘ ʫʪʨʠʤʘʥʥʷ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʠʭ 
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ʧʦʢʨʠʪʪʽʚ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ, ʱʦ ʧʽʜʜʘʶʪʴʩʷ ʟʘʚʯʘʩʥʠʤ 

ʨʫʡʥʫʚʘʥʥʷʤ. ʏʘʩʪʢʦʚʦ ʘʙʦ ʧʦʚʥʽʩʪʶ ʟʨʫʡʥʦʚʘʥʝ ʧʦʢʨʠʪʪʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʦʰʢʦʜʞʝʥʥʷ ʛʽʜʨʦʽʟʦʣʷʮʽʾ. ʎʝ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʤʽʮʥʽʩʪʴ ʽ 

ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʥʝʩʫʯʠʭ ʝʣʝʤʝʥʪʽʚ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʚʘʨʪʦʩʪʽ ʪʘ ʪʨʫʜʦʻʤʢʦʩʪʽ ʨʝʤʦʥʪʥʦ-ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʨʦʙʽʪ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʢʪʫʘʣʴʥʽʩʪʴ ʨʦʙʦʪʠ ʦʙʫʤʦʚʣʝʥʘ ʥʝʦʙʭʽʜʥʽʩʪʶ ʚʠʨʽʰʝʥʥʷ 

ʚʘʞʣʠʚʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʟʘʜʘʯʽ ï ʧʽʜʚʠʱʝʥʥʷ ʜʦʚʛʦʚʽʯʥʦʩʪʽ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ 

ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʧʽʣʴʥʦʛʦ ʚʧʣʠʚʫ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʜʽʾ 

ʧʥʝʚʤʘʪʠʯʥʠʭ ʢʦʣʽʩ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. 

ɿʚ'ʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ 

ʅʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ, ʦʜʝʨʞʘʥʽ ʚ ʨʦʙʦʪʽ, ʧʦʚôʷʟʘʥʽ ʟ ʥʘʧʨʷʤʘʤʠ ʧʣʘʥʫ 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

çʊʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ ʟ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʥʘ ʦʩʥʦʚʽ ʙʽʪʫʤʫ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ 

ʧʦʣʽʤʝʨʘʤʠè (ʜ/ʙ ˉ 23, ʥʦʤʝʨ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 0103U003173), ʘ ʪʘʢʦʞ ʟʘ 

ʧʣʘʥʦʤ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ ɼʝʨʞʘʚʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ 

ʋʢʨʘʾʥʠ, ʘ ʩʘʤʝ: çʇʨʦʚʝʩʪʠ ʤʦʥʽʪʦʨʠʥʛ, ʜʦʩʣʽʜʠʪʠ ʫʪʚʦʨʝʥʥʷ ʪʨʽʱʠʥ ʽ 

ʟʘʣʠʰʢʦʚʠʭ ʜʝʬʦʨʤʘʮʽʡ ʚ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʠʭ ʧʦʢʨʠʪʪʷʭ ʤʦʩʪʽʚ ʪʘ ʨʦʟʨʦʙʠʪʠ 

ʘʣʴʙʦʤ ʪʠʧʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʤʦʩʪʦʚʦʛʦ ʧʦʣʦʪʥʘè (ʜ/ʙ ˉ 10-14, ʥʦʤʝʨ 

ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 0114U001880), çʇʨʦʚʝʩʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʨʦʟʨʦʙʠʪʠ 

ʤʝʪʦʜʠʢʫ ʨʦʟʨʘʭʫʥʢʫ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʤʝʪʘʣʝʚʠʭ ʘʚʪʦʜʦʨʦʞʥʽʭ 

ʤʦʩʪʽʚ ʥʘ ʜʦʚʛʦʚʽʯʥʽʩʪʴè (ʜ/ʙ ˉ 28-15, ʥʦʤʝʨ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 

01154U001652), çʇʨʦʚʝʩʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠʢʫ ʨʦʟʨʘʭʫʥʢʫ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʘʚʪʦʜʦʨʦʞʥʽʭ ʤʦʩʪʽʚ ʥʘ 

ʜʦʚʛʦʚʽʯʥʽʩʪʴè (ʜ/ʙ ˉ 164-14, ʥʦʤʝʨ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 0114U006452), 

çʈʦʟʨʦʙʢʘ ʉʆʋ ʥʘ ʤʝʪʦʜ ʧʨʠʛʦʪʫʚʘʥʥʷ ʙʽʪʫʤʫ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʧʦʣʽʤʝʨʘʤʠ ʪʘ 

ʘʜʛʝʟʠʚʘʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʘʙʦʨʘʪʦʨʥʦʾ ʣʦʧʘʪʝʚʦʾ ʤʽʰʘʣʢʠè (ʜ/ʙ ˉ 90-11, ʥʦʤʝʨ 

ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 0111U005440). 
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ʄʝʪʘ ʽ ʟʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʴ. ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ ï ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʫ 

ʨʦʟʨʘʭʫʥʢʫ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʤʝʪʘʣʝʚʠʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʧʽʣʴʥʦʛʦ ʚʧʣʠʚʫ 

ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʜʽʾ ʧʥʝʚʤʘʪʠʯʥʠʭ ʢʦʣʽʩ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʨʦʙʦʪʠ ʥʝʦʙʭʽʜʥʦ ʙʫʣʦ ʚʠʨʽʰʠʪʠ ʥʘʩʪʫʧʥʽ ʟʘʜʘʯʽ: 

- ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ ʨʦʟʨʘʭʫʥʢʫ ʜʦʚʛʦʚʽʯʥʦʩʪʽ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ, ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʩʧʽʣʴʥʦʛʦ ʚʧʣʠʚʫ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʜʽʾ ʧʥʝʚʤʘʪʠʯʥʠʭ 

ʢʦʣʽʩ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ;  

- ʨʦʟʨʦʙʠʪʠ ʨʦʟʨʘʭʫʥʢʦʚʽ ʩʭʝʤʠ ʪʘ ʚʩʪʘʥʦʚʠʪʠ ʘʥʘʣʽʪʠʯʥʫ ʟʘʣʝʞʥʽʩʪʴ ʜʣʷ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʫ ʨʦʟʨʘʭʫʥʢʫ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ 

ʧʦʢʨʠʪʪʷ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ ʟʘ ʪʨʽʱʠʥʦʩʪʽʡʢʽʩʪʶ, ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʪʝʨʤʦʨʝʦʣʦʛʽʯʥʦʾ ʧʦʚʝʜʽʥʢʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʽ ʩʧʽʣʴʥʦʛʦ 

ʚʧʣʠʚʫ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʜʽʾ ʧʥʝʚʤʘʪʠʯʥʠʭ ʢʦʣʽʩ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʟʘʩʦʙʽʚ; 

- ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʩʣʽʜʠʪʠ: ʨʦʟʨʘʭʫʥʢʦʚʽ ʪʝʨʤʦʨʝʦʣʦʛʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʠʪʦʛʦ ʪʘ ʱʝʙʝʥʝʚʦ-ʤʘʩʪʠʢʦʚʦʛʦ ʘʩʬʘʣʴʪʦʙʝʪʦʥʽʚ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʣʽʤʝʨʽʚ; ʤʝʞʫ ʤʽʮʥʦʩʪʽ ʥʘ ʨʦʟʪʷʛ ʧʨʠ ʟʛʠʥʽ, ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʨʽʟʥʦʛʦ ʯʘʩʫ ʜʽʾ ʥʘʚʘʥʪʘʞʝʥʥʷ; ʤʽʮʥʽʩʪʴ ʟʯʝʧʣʝʥʥʷ ʤʽʞ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʦʤ ʪʘ ʦʩʥʦʚʦʶ ʧʨʠ ʟʩʫʚʽ; ʟʘʣʠʰʢʦʚʽ ʜʝʬʦʨʤʘʮʽʾ ʫ ʚʠʛʣʷʜʽ 

ʢʦʣʽʾ; ʬʘʢʪʠʯʥʽ ʜʝʬʦʨʤʘʮʽʾ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʣʠʩʪʘ ʦʨʪʦʪʨʦʧʥʦʾ ʧʣʠʪʠ ʧʽʜ 

ʜʽʻʶ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʟ ʤʝʪʦʶ ʤʦʜʝʣʶʚʘʥʥʷ 

ʤʘʢʩʠʤʘʣʴʥʠʭ ʨʦʟʪʷʛʫʶʯʠʭ ʥʘʧʨʫʞʝʥʴ ʚ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʤʫ ʧʦʢʨʠʪʪʽ; 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʜʽʾ ʚʧʣʠʚʦʚʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʽʚ; 

- ʨʦʟʨʦʙʠʪʠ ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʪʘ ʤʝʪʦʜʠʢʫ ʨʦʟʨʘʭʫʥʢʫ ʱʦʜʦ 

ʧʽʜʚʠʱʝʥʥʷ ʜʦʚʛʦʚʽʯʥʦʩʪʽ  ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʤʝʪʘʣʝʚʠʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ.  

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʝ ʧʦʢʨʠʪʪʷ ʥʘ ʤʝʪʘʣʝʚʠʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ.   
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ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ 

ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ.   

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ï ʤʝʪʦʜʠ ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ, ʪʝʦʨʽʾ ʚôʷʟʢʦ-ʧʨʫʞʥʦʩʪʽ 

ʪʘ ʢʽʥʝʪʠʯʥʦʾ ʪʝʦʨʽʾ ʤʽʮʥʦʩʪʽ ʪʚʝʨʜʠʭ ʪʽʣ; ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʽ ʪʘ ʩʧʝʮʽʘʣʴʥʽ 

ʤʝʪʦʜʠʢʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʙʽʪʫʤʽʚ ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʧʦʣʽʤʝʨʘʤʠ ʪʘ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʽʚ; ʯʠʩʝʣʴʥʝ ʤʦʜʝʣʶʚʘʥʥʷ; ʧʣʘʥʫʚʘʥʥʷ ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ; ʤʘʪʝʤʘʪʠʯʥʘ ʩʪʘʪʠʩʪʠʢʘ ʪʘ ʨʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ ʦʜʝʨʞʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ:  

- ʚʧʝʨʰʝ ʦʪʨʠʤʘʥʦ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʟʤʽʥʠ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʨʦʟʪʷʛʫʶʯʠʭ 

ʥʘʧʨʫʞʝʥʴ ʚ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʤʫ ʧʦʢʨʠʪʪʽ ʤʝʪʘʣʝʚʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʩʧʦʨʫʜʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʩʥʦʚʥʠʭ ʟʤʽʥʥʠʭ ʬʘʢʪʦʨʽʚ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ 

ʫʤʦʚʫ ʛʨʘʥʠʯʥʦʛʦ ʩʪʘʥʫ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʟʘ 

ʪʨʽʱʠʥʦʩʪʽʡʢʽʩʪʶ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʽʟʥʦʛʦ ʯʘʩʫ ʜʽʾ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʨʦʟʪʷʛ 

ʧʨʠ ʟʛʠʥʽ; 

- ʫʜʦʩʢʦʥʘʣʝʥʦ ʤʝʪʦʜ ʨʦʟʨʘʭʫʥʢʫ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʟʘ ʪʨʽʱʠʥʦʩʪʽʡʢʽʩʪʶ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ, ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʩʧʽʣʴʥʦʛʦ ʚʧʣʠʚʫ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʜʽʾ ʧʥʝʚʤʘʪʠʯʥʠʭ 

ʢʦʣʽʩ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ; 

- ʦʪʨʠʤʘʣʠ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʪʘʢʽ ʤʝʪʦʜʠʢʠ, ʷʢ: ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʥʘ ʮʠʢʣʽʯʥʫ ʚʪʦʤʫ; ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ 

ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʪʨʽʱʠʥʦʩʪʽʡʢʦʩʪʽ ʪʘ ʪʝʨʤʦʨʝʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ; ʜʦʩʣʽʜʞʝʥʥʷ ʤʽʮʥʦʩʪʽ ʟʯʝʧʣʝʥʥʷ ʤʽʞ ʘʩʬʘʣʴʪʦʙʝʪʦʥʦʤ 

ʪʘ ʦʩʥʦʚʦʶ ʧʨʠ ʟʩʫʚʽ; ʚʠʟʥʘʯʝʥʥʷ ʟʘʣʠʰʢʦʚʠʭ ʜʝʬʦʨʤʘʮʽʡ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʫ ʚʠʛʣʷʜʽ ʢʦʣʽ;ʾ ʚʠʟʥʘʯʝʥʥʷ ʤʝʞʽ ʤʽʮʥʦʩʪʽ ʥʘ ʨʦʟʪʷʛ ʧʨʠ 

ʟʛʠʥʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʽʟʥʦʛʦ ʯʘʩʫ ʜʽʾ ʥʘʚʘʥʪʘʞʝʥʥʷ; ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʥʘʪʫʨʥʠʭ ʬʘʢʪʠʯʥʠʭ ʜʝʬʦʨʤʘʮʽʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʣʠʩʪʘ ʦʨʪʦʪʨʦʧʥʦʾ 

ʧʣʠʪʠ ʧʽʜ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ 

ʨʦʟʨʦʙʣʝʥʘ ʤʝʪʦʜʠʢʘ ʨʦʟʨʘʭʫʥʢʫ ʜʦʟʚʦʣʷʻ ʧʨʦʝʢʪʫʚʘʪʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʝ 
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ʧʦʢʨʠʪʪʷ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʧʽʜʚʠʱʝʥʦʾ 

ʜʦʚʛʦʚʽʯʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʥʦʤʦʛʨʘʤʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʪʷʛʫʶʯʠʭ ʥʘʧʨʫʞʝʥʴ ʧʨʠ 

ʟʛʠʥʽ ʚʽʜ ʦʜʠʥʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʤʫ ʧʦʢʨʠʪʪʽ ʥʘ 

ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ. 

ʆʢʨʽʤ ʪʦʛʦ: 

- ʚʩʪʘʥʦʚʣʝʥʦ ʢʽʣʴʢʽʩʥʽ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʤʦʜʠʬʽʢʘʮʽʾ ʙʽʪʫʤʫ 

ʧʦʣʽʤʝʨʘʤʠ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ 

ʧʦʢʨʠʪʪʷ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ; 

- ʦʪʨʠʤʘʥʦ ʜʣʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʣʠʪʠʭ ʪʘ ʱʝʙʝʥʝʚʦ-ʤʘʩʪʠʢʦʚʠʭ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʽʚ: ʨʦʟʨʘʭʫʥʢʦʚʽ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ʨʝʣʘʢʩʘʮʽʾ; ʬʫʥʢʮʽʾ 

ʜʦʚʛʦʚʽʯʥʦʩʪʽ; ʤʝʞʫ ʤʽʮʥʦʩʪʽ ʥʘ ʨʦʟʪʷʛ ʧʨʠ ʟʛʠʥʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʽʟʥʦʛʦ 

ʯʘʩʫ ʜʽʾ ʥʘʚʘʥʪʘʞʝʥʥʷ (0,1 ʩ, 1,0 ʩ, 10,0 ʩ); ʢʦʝʬʽʮʽʻʥʪʠ ʪʝʤʧʝʨʘʪʫʨʥʦʾ 

ʪʨʽʱʠʥʦʩʪʽʡʢʦʩʪʽ ʪʘ ʧʦʢʘʟʥʠʢʠ ʮʠʢʣʽʯʥʦʾ ʚʪʦʤʠ; ʟʘʣʠʰʢʦʚʽ ʜʝʬʦʨʤʘʮʽʾ ʫ 

ʚʠʛʣʷʜʽ ʢʦʣʽʾ; ʤʽʮʥʽʩʪʴ ʟʯʝʧʣʝʥʥʷ ʤʽʞ ʘʩʬʘʣʴʪʦʙʝʪʦʥʦʤ ʪʘ ʦʩʥʦʚʦʶ ʧʨʠ 

ʟʩʫʚʽ; ʜʝʬʦʨʤʘʮʽʾ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʣʠʩʪʘ ʦʨʪʦʪʨʦʧʥʦʾ ʧʣʠʪʠ ʧʽʜ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʤʝʪʘʣʝʚʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʧʦʨʫʜʠ; 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ ʨʦʟʨʦʙʣʝʥʥʽ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ 

ʙʫʜʽʚʥʠʮʪʚʘ, ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʢʘʧʽʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʫ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ 

ʧʦʢʨʠʪʪʷ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ ʫ ʤ. ʂʠʻʚʽ, ʘ ʩʘʤʝ: ʇʽʚʜʝʥʥʦʛʦ ʪʘ 

ʄʦʩʢʦʚʩʴʢʦʛʦ ʤʦʩʪʦʚʠʭ ʧʝʨʝʭʦʜʽʚ; ʫʣʘʰʪʫʚʘʥʥʽ ʛʽʜʨʦʽʟʦʣʷʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ 

ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ; ʧʨʦʝʢʪʫʚʘʥʥʽ ʩʢʣʘʜʽʚ ʘʩʬʘʣʴʪʦʙʝʪʦʥʽʚ ʟ 

ʧʽʜʚʠʱʝʥʦʶ ʜʦʚʛʦʚʽʯʥʽʩʪʶ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʣʽʤʝʨʽʚ, ʘ ʪʘʢʦʞ ʧʨʠ 

ʧʨʦʚʝʜʝʥʥʽ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʟ ʜʠʩʮʠʧʣʽʥ  çɸʩʬʘʣʴʪʦʙʝʪʦʥè ʪʘ çɹʫʜʽʚʝʣʴʥʝ 

ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʦè. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʩʘʤʦʩʪʽʡʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʘʚʪʦʨʘ. ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʧʦʣʷʛʘʻ ʚ ʦʪʨʠʤʘʥʥʽ ʥʘʫʢʦʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, 

ʚʠʢʣʘʜʝʥʠʭ ʫ ʜʘʥʽʡ ʨʦʙʦʪʽ: 

- ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ ʨʦʟʨʘʭʫʥʢʫ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ 

ʧʦʢʨʠʪʪʷ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʧʽʣʴʥʦʛʦ 
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ʚʧʣʠʚʫ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʜʽʾ ʧʥʝʚʤʘʪʠʯʥʠʭ ʢʦʣʽʩ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʟʘʩʦʙʽʚ, ʘ ʪʘʢʦʞ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʫʤʦʚʫ ʛʨʘʥʠʯʥʦʛʦ ʩʪʘʥʫ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʟʘ ʪʨʽʱʠʥʦʩʪʽʡʢʽʩʪʶ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʽʟʥʦʛʦ 

ʯʘʩʫ ʜʽʾ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʨʦʟʪʷʛ ʧʨʠ ʟʛʠʥʽ [3, 155, 156]; 

- ʨʦʟʨʦʙʣʝʥʦ ʨʦʟʨʘʭʫʥʢʦʚʽ ʩʭʝʤʠ, ʘʥʘʣʽʪʠʯʥʫ ʟʘʣʝʞʥʽʩʪʴ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʦ 

ʤʝʪʦʜ ʨʦʟʨʘʭʫʥʢʫ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ 

ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ ʟʘ ʪʨʽʱʠʥʦʩʪʽʡʢʽʩʪʶ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʪʝʨʤʦʨʝʦʣʦʛʽʯʥʦʾ ʧʦʚʝʜʽʥʢʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʽ ʩʧʽʣʴʥʦʛʦ ʚʧʣʠʚʫ ʟʤʽʥʠ 

ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʜʽʾ ʧʥʝʚʤʘʪʠʯʥʠʭ ʢʦʣʽʩ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ [3, 163]; 

- ʚʠʟʥʘʯʝʥʽ ʬʘʢʪʠʯʥʽ ʜʝʬʦʨʤʘʮʽʾ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʣʠʩʪʘ ʦʨʪʦʪʨʦʧʥʦʾ ʧʣʠʪʠ 

ʧʽʜ ʜʽʻʶ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ 

ʤʘʢʩʠʤʘʣʴʥʠʭ ʥʘʧʨʫʞʝʥʴ ʚ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʤʫ ʧʦʢʨʠʪʪʽ [3, 169]; 

- ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʪʨʠʤʘʥʦ ʜʣʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʘʩʬʘʣʴʪʦʙʝʪʦʥʽʚ                                      

[3, 153 ï 156, 158, 159, 162, 164, 165, 173]: ʨʦʟʨʘʭʫʥʢʦʚʽ ʪʝʨʤʦʨʝʦʣʦʛʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ [3]; ʢʦʝʬʽʮʽʻʥʪʠ ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʪʨʽʱʠʥʦʩʪʽʡʢʦʩʪʽ ʪʘ 

ʧʦʢʘʟʥʠʢʠ ʮʠʢʣʽʯʥʦʾ ʚʪʦʤʠ [3, 159, 162, 165]; ʧʘʨʘʤʝʪʨʠ ʬʫʥʢʮʽʾ 

ʨʝʣʘʢʩʘʮʽʾ ʪʘ ʧʘʨʘʤʝʪʨʠ ʬʫʥʢʮʽʾ ʜʦʚʛʦʚʽʯʥʦʩʪʽ [3]; ʟʘʣʠʰʢʦʚʽ ʜʝʬʦʨʤʘʮʽʾ 

ʫ ʚʠʛʣʷʜʽ ʢʦʣʽʾ [156, 162]; ʤʝʞʫ ʤʽʮʥʦʩʪʽ ʥʘ ʨʦʟʪʷʛ ʧʨʠ ʟʛʠʥʽ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʨʽʟʥʦʛʦ ʯʘʩʫ ʜʽʾ ʥʘʚʘʥʪʘʞʝʥʥʷ [3]; ʤʽʮʥʽʩʪʴ ʟʯʝʧʣʝʥʥʷ ʤʽʞ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʦʤ ʪʘ ʦʩʥʦʚʦʶ ʧʨʠ ʟʩʫʚʽ [3]; ʜʝʬʦʨʤʘʮʽʾ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ 

ʣʠʩʪʘ ʦʨʪʦʪʨʦʧʥʦʾ ʧʣʠʪʠ ʧʽʜ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʤʝʪʘʣʝʚʦʾ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʧʦʨʫʜʠ [3, 169];  

- ʨʦʟʨʦʙʣʝʥʦ ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʪʘ ʤʝʪʦʜʠʢʘ ʨʦʟʨʘʭʫʥʢʫ ʱʦʜʦ 

ʧʽʜʚʠʱʝʥʥʷ ʜʦʚʛʦʚʽʯʥʦʩʪʽ  ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʤʝʪʘʣʝʚʠʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ  [3, 154, 160]. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ 

ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʜʦʧʦʚʽʜʘʣʠʩʴ ʪʘ 

ʦʙʛʦʚʦʨʶʚʘʣʠʩʴ ʥʘ ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ ʧʨʦʬʝʩʦʨʩʴʢʦ-ʚʠʢʣʘʜʘʮʴʢʦʛʦ 

ʩʢʣʘʜʫ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ˉˉ 64 ï 71 ʚ                       

2008 ï 2015ʨʨ., ʘ ʪʘʢʦʞ ʥʘ ʪʘʢʠʭ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ ʷʢ: çʅʦʚʽ 
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ʜʦʨʦʛʠ ʈʦʩʽʾè 14 ï 17 ʣʠʩʪʦʧʘʜʘ 2011ʨ., ʇʝʥʟʘ, ʈʦʩʽʷ; çʉʫʯʘʩʥʽ ʛʽʜʨʦʽʟʦʣʷʮʽʡʥʽ, 

ʟʘʭʠʩʥʽ ʪʘ ʧʦʢʨʽʚʝʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʛʦ, ʮʠʚʽʣʴʥʦʛʦ ʪʘ ʜʦʨʦʞʥʴʦʛʦ 

ʙʫʜʽʚʥʠʮʪʚʘ. ʊʝʭʥʦʣʦʛʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷè                                                   

23 ï 24 ʣʠʩʪʦʧʘʜʘ 2011ʨ., ʂʠʾʚ, ʋʢʨʘʾʥʘ; çʅʘʫʢʦʚʦ-ʧʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ 

ʘʚʪʦʤʦʙʽʣʴʥʦʾ ʽ ʪʨʘʥʩʧʦʨʪʥʦ-ʜʦʨʦʞʥʴʦʾ ʛʘʣʫʟʝʡè 28 ï 31 ʪʨʘʚʥʷ 2012ʨ., ʃʫʮʴʢ, 

ʋʢʨʘʾʥʘ; ʤʽʞʥʘʨʦʜʥʽʡ  ʢʦʥʬʝʨʝʥʮʽʾ çʉʪʨʫʢʪʫʨʦʫʪʚʦʨʝʥʥʷ, ʤʽʮʥʽʩʪʴ ʽ 

ʨʫʡʥʫʚʘʥʥʷ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʢʦʥʩʪʨʫʢʮʽʡè                              

20 ï 21 ʚʝʨʝʩʥʷ 2012ʨ., ʆʜʝʩʘ, ʋʢʨʘʾʥʘ; çʇʨʦʙʣʝʤʠ ʪʝʦʨʽʾ ʽ ʧʨʘʢʪʠʢʠ 

ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡè 16 ï 17 ʢʚʽʪʥʷ 2013ʨ., ʆʜʝʩʘ, ʋʢʨʘʾʥʘ;                                   

16-ʡ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  çʅʘʫʢʘ ï ʤʘʡʙʫʪʥʻ ʃʠʪʚʠè 8 ʪʨʘʚʥʷ 2013ʨ., 

ɺʽʣʴʥʶʩ, ʃʠʪʚʘ; çʇʨʦʙʣʝʤʠ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʪʘ ʨʝʩʫʨʩʦʟʙʝʨʝʞʝʥʥʷ ʚ 

ʜʦʨʦʞʥʽʡ ʛʘʣʫʟʽè 30 ï 31 ʪʨʘʚʥʷ 2013ʨ., ʄʽʥʩʴʢ, ɹʽʣʦʨʫʩʴ; 17-ʡ ʢʦʥʬʝʨʝʥʮʽʾ 

ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çʅʘʫʢʘ ï ʤʘʡʙʫʪʥʻ ʃʠʪʚʠè 8 ʪʨʘʚʥʷ 2014ʨ., ɺʽʣʴʥʶʩ, ʃʠʪʚʘ; 

ʍII ʤʽʞʥʘʨʦʜʥʽʡ ɺʩʝʨʦʩʽʡʩʴʢʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, 

ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɽʢʦʣʦʛʽʷ ʽ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ ʧʨʦʛʨʝʩ. 

ʋʨʙʘʥʽʩʪʠʢʘè 21 ʣʠʩʪʦʧʘʜʘ 2014ʨ., ʇʝʥʟʘ, ʈʦʩʽʷ; 9-ʡ ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ çTRANSBALTICA 2015è 7 ï 8 ʪʨʘʚʥʷ 2015ʨ., ɺʽʣʴʥʶʩ, ʃʠʪʚʘ. 

ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʦʧʫʙʣʽʢʦʚʘʥʦ                     

16 ʜʨʫʢʦʚʘʥʠʭ ʨʦʙʽʪ, ʫ ʪʦʤʫ ʯʠʩʣʽ: 1 ʤʦʥʦʛʨʘʬʽʷ, 11 ʩʪʘʪʝʡ ʫ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ, 

2 ʫ ʟʘʢʦʨʜʦʥʥʠʭ ʚʠʜʘʥʥʷʭ, 2 ʚ ʧʨʘʮʷʭ ʽ ʤʘʪʝʨʽʘʣʘʭ ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʡ ʪʘ                 

1 ʙʝʟ ʩʧʽʚʘʚʪʦʨʽʚ. 
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ʈʆɿɼɯʃ 1 

 

ɸʅɸʃɯɿ ʉʊɸʅʋ ʇʈʆɹʃɽʄ ʇʈʀ ɽʂʉʇʃʋɸʊɸʎɯɰ 

ɸʉʌɸʃʔʊʆɹɽʊʆʅʅʆɻʆ ʇʆʂʈʀʊʊʗ ʅɸ ʆʈʊʆʊʈʆʇʅɯʁ ʇʃʀʊɯ 

ʄɽʊɸʃɽɺʀʍ ʊʈɸʅʉʇʆʈʊʅʀʍ ʉʇʆʈʋɼ 

 

1.1 ʇʨʠʯʠʥʠ ʚʠʥʠʢʥʝʥʥʷ ʨʫʡʥʫʚʘʥʴ ʚ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʤʫ ʧʦʢʨʠʪʪʽ ʥʘ 

ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ 

 

ɼʦʩʚʽʜ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ ʧʦʢʘʟʫʻ, ʱʦ 

ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʽʡʢʫ ʨʦʙʦʪʫ ʟʘʭʠʩʥʦ-ʟʯʽʧʥʦʾ ʩʠʩʪʝʤʠ ʜʦʨʦʞʥʴʦʛʦ ʦʜʷʛʫ ï 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ï ʤʦʞʣʠʚʦ ʪʽʣʴʢʠ ʧʨʠ ʫʤʦʚʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʽʣʴʥʦʾ 

ʨʦʙʦʪʠ ʤʘʪʝʨʽʘʣʽʚ ʜʦʨʦʞʥʴʦʾ ʢʦʥʩʪʨʫʢʮʽʾ, ʷʢʘ ʤʘʻ ʨʽʟʥʽ ʜʝʬʦʨʤʘʪʠʚʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ. ʆʙʩʪʝʞʝʥʥʷ ʪʘ ʘʥʘʣʽʟ ʢʦʥʩʪʨʫʢʮʽʡ ʜʦʨʦʞʥʴʦʛʦ ʦʜʷʛʫ ʤʝʪʘʣʝʚʠʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʟʘʩʪʦʩʦʚʫʚʘʥʽ ʟʘʭʠʩʥʽ ʰʘʨʠ ʟ 

ʜʨʽʙʥʦʟʝʨʥʠʩʪʦʛʦ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʫʤʦʚʘʤ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʦʩʪʽʚ 

[1 ï 2]. ɺʽʜʩʫʪʥʽʩʪʴ ʟʯʝʧʣʝʥʥʷ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʟ ʝʧʦʢʩʠʜʥʦ-ʛʫʜʨʦʥʥʠʤ ʰʘʨʦʤ 

ʛʽʜʨʦʽʟʦʣʷʮʽʾ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʷʚʠ ʨʽʟʥʠʭ ʚʠʜʽʚ ʜʝʬʦʨʤʘʮʽʡ: ʟʩʫʚʽʚ, ʢʦʣʽʡ, 

ʪʨʽʱʠʥ, ʘ ʪʘʢʦʞ ʜʦ ʪʦʛʦ, ʱʦ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʝ 

ʧʝʨʝʚʠʱʫʻ ʜʚʦʭ ʨʦʢʽʚ. ʋ ʩʚʦʶ ʯʝʨʛʫ ʜʦʨʦʞʥʽʡ ʦʜʷʛ, ʱʦ ʧʨʘʮʶʻ ʥʘ ʤʝʪʘʣʝʚʽʡ 

ʦʩʥʦʚʽ, ʧʦʚʠʥʝʥ ʜʦʜʘʪʢʦʚʦ ʚʠʪʨʠʤʫʚʘʪʠ ʝʢʩʪʨʝʤʘʣʴʥʽ ʫʤʦʚʠ, ʦʙʫʤʦʚʣʝʥʽ 

ʧʦʛʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʤʠ ʜʽʷʤʠ ʽ ʩʠʣʦʚʠʤʠ ʜʝʬʦʨʤʘʮʽʷʤʠ [4]. 

ʈʽʟʥʠʮʷ ʤʦʜʫʣʽʚ ʧʨʫʞʥʦʩʪʽ ʦʨʪʦʪʨʦʧʥʦʾ ʧʣʠʪʠ ʪʘ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ 

ʧʦʢʨʠʪʪʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ: ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘʧʨʫʞʝʥʴ ʤʽʞ ʥʠʤʠ; ʥʝʨʽʚʥʦʤʽʨʥʦʾ 

ʧʝʨʝʜʘʯʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ ï ʚʠʧʘʜʦʢ 

ʟʦʩʝʨʝʜʞʝʥʠʭ ʟʫʩʠʣʴ, ʘ ʜʦʨʦʛʘʭ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʘ ʧʦ ʚʩʽʡ ʪʦʚʱʠʥʽ 

ʜʦʨʦʞʥʴʦʛʦ ʦʜʷʛʫ; ʰʚʠʜʰʦʛʦ ʧʨʦʛʨʽʚʘʥʥʷ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ 

ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʧʦʢʨʠʪʪʷʤ ʥʘ ʘʚʪʦʤʦʙʽʣʴʥʠʭ 

ʜʦʨʦʛʘʭ. 
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ʅʘʚʝʜʝʥʽ ʬʘʢʪʦʨʠ ʚʢʘʟʫʶʪʴ ʥʘ ʘʢʪʫʘʣʴʥʽʩʪʴ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ ʪʘ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ.  

ʇʦʢʨʠʪʪʷ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʩʢʣʘʜʥʠʭ 

ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʅʘ ʥʠʭ ʫ ʧʨʦʮʝʩʽ ʩʣʫʞʙʠ ʜʽʻ ʨʷʜ  ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʬʘʢʪʦʨʽʚ, 

ʘ ʩʘʤʝ [5 ï 13]: ʘʪʤʦʩʬʝʨʥʽ ʦʧʘʜʠ, ʢʦʣʠʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, ʧʝʨʝʤʽʥʥʝ 

ʟʘʤʦʨʦʞʫʚʘʥʥʷ-ʚʽʜʪʘʚʘʥʥʷ ʚʦʜʠ ʚ ʧʦʨʘʭ ʽ ʫʰʢʦʜʞʝʥʠʭ ʤʽʩʮʷʭ, ʩʦʥʷʯʥʘ 

ʨʘʜʽʘʮʽʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʽʤʽʯʥʠʭ ʨʝʘʛʝʥʪʽʚ ʧʽʜ ʯʘʩ ʫʪʨʠʤʘʥʥʷ ʧʦʢʨʠʪʪʷ ʩʧʦʨʫʜʠ, 

ʨʽʜʢʽ ʥʘʬʪʦʧʨʦʜʫʢʪʠ ʡ ʢʠʩʣʦʪʠ, ʱʦ ʧʦʪʨʘʧʣʷʶʪʴ ʥʘ ʧʦʚʝʨʭʥʶ ʚ ʧʨʦʮʝʩʽ 

ʧʨʦʾʟʜʽʚ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʧʨʦʜʫʢʪʠ ʟʛʦʨʷʥʥʷ ʧʘʣʠʚʘ ʫ ʜʚʠʛʫʥʘʭ ʪʘ 

ʮʠʢʣʽʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠ ʨʫʩʽ ʚʘʞʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʱʦ ʚʠʢʣʠʢʘʶʪʴ ʩʢʣʘʜʥʠʡ 

ʥʝʩʧʨʠʷʪʣʠʚʠʡ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ ʧʦʢʨʠʪʪʷ ʚ ʨʽʟʥʠʭ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʩʧʦʣʫʯʝʥʥʷʭ. 

ɼʦʨʦʞʥʽʡ ʦʜʷʛ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ ʻ ʩʢʣʘʜʦʚʠʤ ʝʣʝʤʝʥʪʦʤ 

ʾʭʥʴʦʾ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ ʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʰʘʨʫ ʧʦʢʨʠʪʪʷ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʩʧʨʠʡʤʘʻ ʚʧʣʠʚ ʪʨʘʥʩʧʦʨʪʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʽ ʘʪʤʦʩʬʝʨʥʠʭ ʬʘʢʪʦʨʽʚ, ʘ ʪʘʢʦʞ 

ʥʝʩʫʯʦʛʦ ʰʘʨʫ, ʱʦ ʨʦʟʧʦʜʽʣʷʻ ʡ ʧʝʨʝʜʘʻ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʥʠʞʯʝ ʨʦʟʪʘʰʦʚʘʥʽ 

ʝʣʝʤʝʥʪʠ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ [5 ï 16]. 

ʇʽʜ ʚʧʣʠʚʦʤ ʜʽʾ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʦʜʥʠʤ ʟ 

ʧʝʨʰʠʭ ʝʣʝʤʝʥʪʽʚ ʩʧʦʨʫʜʠ, ʷʢʠʡ ʚʠʭʦʜʠʪʴ ʽʟ ʣʘʜʫ, ʻ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʝ ʧʦʢʨʠʪʪʷ 

[5 ï 16]. 

ɺʥʘʩʣʽʜʦʢ ʧʦʰʢʦʜʞʝʥʥʷ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʚʠʥʠʢʘʻ 

ʧʦʛʽʨʰʝʥʥʷ ʨʦʙʦʪʠ ʢʦʥʩʪʨʫʢʮʽʡ ʧʨʦʛʦʥʦʚʠʭ ʙʫʜʦʚ ʪʘ ʦʧʦʨ ʯʝʨʝʟ ʧʨʦʥʠʢʘʥʥʷ 

ʘʪʤʦʩʬʝʨʥʦʾ ʚʦʣʦʛʠ, ʧʽʜʚʠʱʫʻʪʴʩʷ ʩʪʫʧʽʥʴ ʜʠʥʘʤʽʯʥʦʛʦ ʚʧʣʠʚʫ ʚʽʜ ʫʜʘʨʽʚ ʢʦʣʽʩ 

ʧʦ ʥʝʨʽʚʥʦʩʪʽ ʧʦʢʨʠʪʪʷ, ʱʦ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ 

ʩʧʦʨʫʜ. 
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1.2 ɸʥʘʣʽʟ ʚʽʪʯʠʟʥʷʥʦʛʦ ʪʘ ʟʘʨʫʙʽʞʥʦʛʦ ʜʦʩʚʽʜʫ ʚʣʘʰʪʫʚʘʥʥʷ ʥʝʞʦʨʩʪʢʦʛʦ 

ʜʦʨʦʞʥʴʦʛʦ ʦʜʷʛʫ ʥʘ ʦʨʪʦʪʨʦʧʥʽʡ ʧʣʠʪʽ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ 

 

ɼʦʨʦʞʥʽʡ ʦʜʷʛ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʽʩʥʫʶʯʦʾ ʧʨʘʢʪʠʢʠ ʾʭ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ [6 ï 17] ʻ 

ʩʢʣʘʜʦʚʠʤ ʝʣʝʤʝʥʪʦʤ ʧʨʦʾʟʜʫ ʯʘʩʪʠʥʠ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʘ ʟʚʝʨʭʫ ʧʣʠʪ ʧʨʦʾʟʥʦʾ 

ʯʘʩʪʠʥʠ, ʟʘʭʠʩʥʦʛʦ ʰʘʨʫ ʪʘ ʛʽʜʨʦʽʟʦʣʷʮʽʾ. ʂʦʥʩʪʨʫʢʮʽʷ ʜʦʨʦʞʥʴʦʛʦ ʦʜʷʛʫ, ʷʢ 

ʧʨʘʚʠʣʦ, ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʚʝʨʭʥʴʦʛʦ ʰʘʨʫ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ, ʱʦ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʩʧʨʠʡʤʘʻ ʜʽʶ ʪʨʘʥʩʧʦʨʪʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʽ ʘʪʤʦʩʬʝʨʥʠʭ 

ʬʘʢʪʦʨʽʚ, ʪʘ ʥʝʩʫʯʦʛʦ ʥʠʞʥʴʦʛʦ ʰʘʨʫ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ, ʱʦ 

ʨʦʟʧʦʜʽʣʷʻ ʽ ʧʝʨʝʜʘʻ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʨʦʟʪʘʰʦʚʘʥʽ ʥʠʞʯʝ ʝʣʝʤʝʥʪʫ ʧʨʦʾʟʜʫ. 

ɯʥʢʦʣʠ, ʥʝʩʫʯʠʡ ʰʘʨ ʤʦʞʝ ʙʫʪʠ ʚʽʜʩʫʪʥʽʤ, ʪʦʜʽ ʬʫʥʢʮʽʾ ʨʦʟʧʦʜʽʣʝʥʥʷ ʪʘ 

ʧʝʨʝʜʘʯʽ ʥʘʚʘʥʪʘʞʝʥʴ ʚʠʢʦʥʫʻ ʻʜʠʥʠʡ ʰʘʨ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ. 

ʇʦʢʨʠʪʪʷ ʤʦʞʝ ʤʘʪʠ ʜʦʜʘʪʢʦʚʠʡ ʪʠʤʯʘʩʦʚʠʡ ʰʘʨ, ʱʦ ʚʠʢʦʥʫʻ ʨʦʣʴ ʟʘʭʠʩʥʦʛʦ 

ʰʘʨʫ ʘʙʦ ʰʘʨʫ ʟʥʦʩʫ (ʧʦʚʝʨʭʥʝʚʘ ʦʙʨʦʙʢʘ ʪʘ ʽʥ.). ɺʽʥ ʤʦʞʝ ʚʣʘʰʪʦʚʫʚʘʪʠʩʴ ʧʨʠ 

ʥʦʚʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ, ʚʽʜʥʦʚʣʶʚʘʪʠʩʷ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʙʦ ʚʣʘʰʪʦʚʫʚʘʪʠʩʷ 

ʟʘʤʽʩʪʴ ʟʥʦʰʝʥʦʾ ʯʘʩʪʠʥʠ ʧʦʢʨʠʪʪʷ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʩʝʨʝʜʥʽʭ ʨʝʤʦʥʪʽʚ. 

ɼʣʷ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ, ʟ 

ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʡʦʛʦ ʜʦʚʛʦʚʽʯʥʦʩʪʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʩʬʘʣʴʪʦʙʝʪʦʥ ʥʘ 

ʙʽʪʫʤʽ ʤʦʜʠʬʽʢʦʚʘʥʦʤʫ ʧʦʣʽʤʝʨʘʤʠ, ʘ ʪʘʢʦʞ ʩʧʝʮʽʘʣʴʥʽ ʚʦʜʦʥʝʧʨʦʥʠʢʥʽ ʪʘ 

ʚʠʩʦʢʦʜʝʬʦʨʤʘʪʠʚʥʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʠ [1, 3]: ʣʠʪʠʡ, ʱʝʙʝʥʝʚʦ-ʤʘʩʪʠʢʦʚʠʡ, 

ʜʨʝʥʫʶʯʠʡ, ʘʨʤʦʚʘʥʠʡ ʘʩʬʘʣʴʪʦʙʝʪʦʥʠ, ʘ ʪʘʢʦʞ ʛʽʜʨʦʽʟʦʣʷʮʽʶ ʥʘ 

ʧʦʣʽʤʝʨʙʽʪʫʤʥʦʤʫ ʚôʷʞʫʯʦʤʫ [3, 17ï 27]. 

ʐʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʩʚʽʪʽ, ʚ ʷʢʦʩʪʽ ʧʦʢʨʠʪʪʷ ʥʘ ʤʝʪʘʣʝʚʠʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ ʤʘʻ ʣʠʪʠʡ ʘʩʬʘʣʴʪʦʙʝʪʦʥ. ɺʽʥ ʛʦʪʫʻʪʴʩʷ ʥʘ ʩʧʝʮʽʘʣʴʥʠʭ 

ʙʽʪʫʤʘʭ ʽ ʫʢʣʘʜʘʻʪʴʩʷ ʩʧʝʮʽʘʣʴʥʦʶ ʪʝʭʥʽʢʦʶ ʟʘ ʦʩʦʙʣʠʚʦʶ ʪʝʭʥʦʣʦʛʽʻʶ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʣʠʪʦʛʦ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʜʣʷ ʧʦʢʨʠʪʪʷ, ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʫʻ 

ʛʽʜʨʦʽʟʦʣʷʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ ʚʩʽʻʾ ʢʦʥʩʪʨʫʢʮʽʾ ʜʦʨʦʞʥʴʦʛʦ ʦʜʷʛʫ, ʘ çʟʘʥʫʨʝʥʥʷè 

ʱʝʙʝʥʶ ʚ ʣʠʪʠʡ ʘʩʬʘʣʴʪʦʙʝʪʦʥ ʥʘʜʘʻ ʡʦʤʫ ʧʽʜʚʠʱʝʥʠʭ ʟʯʽʧʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟ 

ʢʦʣʝʩʘʤʠ ʘʚʪʦʤʦʙʽʣʷ [17].  
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ʋʧʝʨʰʝ, ʚ ʷʢʦʩʪʽ ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ ʣʠʪʦʛʦ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʙʫʣʠ 

ʚʣʘʰʪʦʚʘʥʽ 3200 ʨʦʢʽʚ ʜʦ ʥ.ʝ. ʫ ɺʘʚʽʣʦʥʽ ʘʩʩʠʨʽʡʮʷʤʠ ʪʘ ʻʛʠʧʪʷʥʘʤʠ. ɺ ɭʚʨʦʧʽ 

ʧʝʨʰʽ ʧʦʢʨʠʪʪʷ ʙʫʣʠ ʚʣʘʰʪʦʚʘʥʽ ʚ 1810 ï 1820 ʨʦʢʘʭ ʥʘ ʤʦʩʪʘʭ ʪʘ ʪʨʦʪʫʘʨʘʭ ʚ 

ʤ. ʃʽʦʥ, ʌʨʘʥʮʽʷ. ʅʘ ʪʦʡ ʯʘʩ ʥʝ ʙʫʣʦ ʟʤʽʰʫʚʘʣʴʥʠʭ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ 

ʣʠʪʠʭ ʘʩʬʘʣʴʪʦʙʝʪʦʥʽʚ, ʪʦʤʫ ʡʦʛʦ ʛʦʪʫʚʘʣʠ ʥʘ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʡʜʘʥʯʠʢʘʭ ʚ 

ʢʦʪʣʘʭ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʣʠ ʜʦ ʤʽʩʮʷ ʫʢʣʘʜʘʥʥʷ ʚʨʫʯʥʫ ʫ ʚʽʜʨʘʭ, ʘ ʫʢʣʘʜʘʣʠ ʡʦʛʦ 

ʚʨʫʯʥʫ [28 ï 29]. 

ʋ ʅʽʤʝʯʯʠʥʽ ʧʝʨʰʽ ʧʦʢʨʠʪʪʷ ʟ ʣʠʪʦʛʦ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʙʫʣʠ ʚʣʘʰʪʦʚʘʥʽ ʚ 

1908 ʨʦʮʽ ʫ ɹʝʨʣʽʥʽ, ʄʶʥʭʝʥʽ ʪʘ ʌʨʘʥʢʬʫʨʪʽ-ʥʘ-ʄʘʡʥʽ ʚʠʢʣʶʯʥʦ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʨʠʨʦʜʥʠʭ ʘʩʬʘʣʴʪʽʚ. ʃʠʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʠ ʧʦʯʘʣʠ ʚʠʪʽʩʥʷʪʠ 

ʯʘʩʪʦ ʟʘʩʪʦʩʦʚʫʚʘʥʽ ʜʦ ʮʴʦʛʦ ʚ ʤʽʩʪʘʭ ʪʨʘʜʠʮʽʡʥʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʠ, ʱʦ ʚʦʣʦʜʽʣʠ 

ʧʽʜʚʠʱʝʥʦʶ ʩʣʠʟʴʢʽʩʪʶ, ʦʩʦʙʣʠʚʦ ʧʽʜ ʯʘʩ ʜʦʱʫ ʪʘ ʩʪʚʦʨʶʚʘʣʠ ʘʚʘʨʽʡʥʽʩʪʴ ʥʘ 

ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʦʛʘʭ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʫ ʅʽʤʝʯʯʠʥʽ ʣʠʪʠʭ ʘʩʬʘʣʴʪʦʙʝʪʦʥʽʚ 

ʚʠʢʣʠʢʘʣʦ ʟʨʦʩʪʘʥʥʷ ʦʙôʻʤʽʚ ʾʭ ʚʠʨʦʙʥʠʮʪʚʘ. ɺ ʧʝʨʰʫ ʯʝʨʛʫ ʮʝ ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, 

ʱʦ ʫ ʣʠʪʦʤʫ ʘʩʬʘʣʴʪʦʙʝʪʦʥʽ ʚʽʜʩʫʪʥʽ ʧʦʨʠ, ʽ ʧʽʩʣʷ ʨʦʟʨʽʚʥʶʚʘʥʥʷ ʧʨʠ ʫʢʣʘʜʘʥʥʽ 

ʪʘʢʽ ʧʦʢʨʠʪʪʷ ʥʝ ʫʱʽʣʴʥʶʶʪʴʩʷ ʧʽʜ ʨʫʭʦʤ ʪʨʘʥʩʧʦʨʪʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ 

ʨʽʚʥʽʩʪʴ ʧʦʢʨʠʪʪʷ [28 ï 29].  

ʊʘʢ, ʫ 1953 ʨʦʮʽ ʚ ʅʽʤʝʯʯʠʥʽ, ʚʧʝʨʰʝ ʙʫʣʦ ʚʣʘʰʪʦʚʘʥʦ ʧʦʢʨʠʪʪʷ ʟ ʣʠʪʦʛʦ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʤʝʭʘʥʽʟʦʚʘʥʠʤ ʩʧʦʩʦʙʦʤ. ʈʦʟʚʠʪʦʢ ʜʦʨʦʞʥʴʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ ʨʦʟʨʦʙʢʘ ʥʦʚʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʪʘ 

ʚʣʘʰʪʫʚʘʥʥʷ ʣʠʪʠʭ ʘʩʬʘʣʴʪʦʙʝʪʦʥʽʚ ʥʘ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʦʛʘʭ ʨʽʟʥʠʭ 

ʪʝʭʥʽʯʥʠʭ ʢʘʪʝʛʦʨʽʡ, ʧʨʠʚʝʣʠ ʜʦ ʰʠʨʦʢʦʛʦ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʚʩʽʭ ʢʨʘʾʥʘʭ 

ɭʚʨʦʧʠ [28 ï 29]. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʝʨʰʠʭ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʣʠʪʠʭ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʠʭ ʩʫʤʽʰʝʡ ʪʘ ʩʧʝʮʽʘʣʴʥʠʭ ʩʢʦʥʩʪʨʫʡʦʚʘʥʠʭ ʧʝʨʰʠʭ 

ʘʩʬʘʣʴʪʦʫʢʣʘʜʘʣʴʥʠʢʽʚ, ʧʨʠʟʚʝʣʦ ʜʦ ʰʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʠʪʦʛʦ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʥʘ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʤʘʛʽʩʪʨʘʣʷʭ ʪʘ ʜʦʨʦʛʘʭ ʚʩʽʭ ʪʝʭʥʽʯʥʠʭ 

ʢʘʪʝʛʦʨʽʡ. 

ɿʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʦʙôʻʤʽʚ ʚʣʘʰʪʫʚʘʥʥʷ ʧʦʢʨʠʪʪʽʚ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʣʠʪʠʭ ʘʩʬʘʣʴʪʦʙʝʪʦʥʽʚ ʨʦʟʧʦʯʘʣʦʩʴ ʧʽʩʣʷ ʦʪʨʠʤʘʥʥʷ ʥʘʪʫʨʥʠʭ ʜʘʥʠʭ ʧʨʦ 
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ʥʠʟʴʢʫ ʩʪʽʡʢʽʩʪʴ ʪʨʘʜʠʮʽʡʥʠʭ ʘʩʬʘʣʴʪʦʙʝʪʦʥʽʚ ʚ ʟʠʤʦʚʠʡ ʯʘʩ ʜʦ ʚʧʣʠʚʫ 

ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʰʠʥ ʽʟ ʩʪʘʣʴʥʠʤʠ ʰʠʧʘʤʠ ʪʘ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ 

ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʴ ʜʣʷ ʙʦʨʦʪʴʙʠ ʽʟ ʟʠʤʦʚʦʶ ʩʣʠʟʴʢʽʩʪʶ. 

ʐʚʠʜʢʝ ʟʙʽʣʴʰʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ ʪʘ ʧʦʩʪʽʡʥʝ ʟʨʦʩʪʘʥʥʷ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʫʭʫ, ʜʘʣʠ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʢʣʶʯʦʚʝ ʤʽʩʮʝ ʣʠʪʦʤʫ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʤ ʘʩʬʘʣʴʪʦʙʝʪʦʥʦʤ ʧʨʠ 

ʙʫʜʽʚʥʠʮʪʚʽ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ. ʊʘʢʘ ʪʝʥʜʝʥʮʽʷ ʥʘ ʢʦʨʠʩʪʴ ʣʠʪʦʛʦ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʤʘʣʘ ʤʽʩʮʝ ʧʽʩʣʷ ʪʦʛʦ, ʷʢ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʜʦʩʣʽʜʥʽ ʜʘʥʽ ʧʨʦ 

ʧʽʜʚʠʱʝʥʫ ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ ʟʚʠʯʘʡʥʦʛʦ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʪʘ ʮʝʤʝʥʪʦʙʝʪʦʥʫ ʚ 

ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ ʨʦʢʫ ʯʝʨʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʰʠʥ çʉʧʘʡʢʩè (ʰʠʥʠ ʽʟ ʩʪʘʣʝʚʠʤʠ 

ʰʠʧʘʤʠ), ʘ ʪʘʢʦʞ ʩʦʣʝʡ ʪʘ ʽʥʰʠʭ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʜʣʷ 

ʦʯʠʱʝʥʥʷ ʩʥʽʛʫ ʪʘ ʣʴʦʜʫ ʟ ʜʦʨʦʞʥʽʭ ʧʦʢʨʠʪʪʽʚ. ʊʝʥʜʝʥʮʽʷ ʜʦ ʰʠʨʦʢʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʠʪʦʛʦ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʙʫʣʘ ʧʨʠʩʢʦʨʝʥʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷʤ 

ʘʩʬʘʣʴʪʦʫʢʣʘʜʘʣʴʥʠʢʽʚ ʽʟ ʟʙʽʣʴʰʝʥʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʪʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʨʦʟʨʦʙʢʠ ʙʽʣʴʰ ʜʦʩʢʦʥʘʣʽʰʠʭ ʤʝʪʦʜʽʚ ʫʣʘʰʪʫʚʘʥʥʷ. ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ ʪʝʨʤʽʥʽʚ 

ʩʣʫʞʙʠ ʧʦʢʨʠʪʪʽʚ ʽʟ ʟʚʠʯʘʡʥʦʛʦ ʪʘ ʣʠʪʦʛʦ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʥʘ ʤʝʨʝʞʽ 

ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʰʣʷʭʽʚ ʟ'ʷʩʫʚʘʣʦʩʷ, ʱʦ ʧʦʢʨʠʪʪʷ ʟ ʣʠʪʦʛʦ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʤʘʶʪʴ 

ʫ 2 ï 3 ʨʘʟʠ ʙʽʣʴʰʠʡ ʪʝʨʤʽʥ ʩʣʫʞʙʠ, ʥʽʞ ʧʦʢʨʠʪʪʷ ʟ ʪʨʘʜʠʮʽʡʥʦʛʦ 

ʜʨʙ̔ʥʦʟʝʨʥʠʩʪʦʛʦ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʧʨʠ ʦʜʥʘʢʦʚʽʡ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʫʭʫ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. ʎʝ ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʧʦʢʨʠʪʪʷ ʽʟ 

ʣʠʪʦʛʦ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʜʦʮʽʣʴʥʽʰʝ ʙʫʜʫʚʘʪʠ ʟ ʝʢʦʥʦʤʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ [19 ï 29].  

ʐʚʠʜʢʽ ʪʝʤʧʠ ʨʦʟʚʠʪʢʫ ʜʦ ʧʦʯʘʪʢʫ 60-ʭ ʨʦʢʽʚ ʪʘ ʧʦʩʪʽʡʥʝ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʭ ʩʢʣʘʜʽʚ ʣʠʪʠʭ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʠʭ ʩʫʤʽʰʝʡ ʧʨʠʟʚʝʣʠ ʜʦ 

ʟʥʘʯʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʱʝʙʝʥʶ ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʽʩʢʫ ʪʘ ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ ʚʚʝʜʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʘʩʬʘʣʴʪʫ ʚ ʣʠʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʽ ʩʫʤʽʰʽ. 

ɿʤʽʥʠ ʧʨʠʟʚʝʣʠ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʤʽʮʥʽʩʪʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʣʠʪʦʛʦ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ, 

ʧʽʜʚʠʱʝʥʥʷ ʰʦʨʩʪʢʦʩʪʽ ʧʦʚʝʨʭʥʽ ʚʣʘʰʪʦʚʘʥʦʛʦ ʧʦʢʨʠʪʪʷ, ʦʜʥʘʢ ʟʨʫʯʥʽʩʪʴ 

ʫʢʣʘʜʘʥʥʷ ʪʘ ʨʫʭʦʤʽʩʪʴ ʩʫʤʽʰʽ ʥʝ ʧʦʢʨʘʱʠʣʘʩʴ. ʊʘʢʽ ʩʢʣʘʜʠ ʣʠʪʠʭ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʠʭ ʩʫʤʽʰʝʡ ʣʷʛʣʠ ʚ ʦʩʥʦʚʫ ʨʦʟʨʦʙʢʠ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʫ 

ʪʦʛʦʯʘʩʥʽʡ ʅʽʤʝʯʯʠʥʽ. ʇʨʦʪʝ ʪʘʢʽ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʽ ʩʢʣʘʜʠ ʥʝ ʟʘʚʞʜʠ 
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ʟʘʜʦʚʦʣʴʥʷʣʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʧʦʢʘʟʥʠʢʠ ʟʘ ʫʤʦʚʠ ʪʝʧʣʦʩʪʽʡʢʦʩʪʽ ʧʨʠ ʚʠʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʪʝʧʣʦʩʪʽʡʢʦʩʪʽ ʙʫʣʦ ʚʠʨʽʰʝʥʦ 

ʟʙʽʣʴʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʱʝʙʝʥʶ ʜʦ 55 % ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʘʩʬʘʣʴʪʦʚôʷʞʫʯʦʛʦ. 

ɼʘʥʽ ʟʤʽʥʠ ʜʘʣʠ ʟʤʦʛʫ ʟʘʙʝʟʧʝʯʠʪʠ ʚʽʜʧʦʚʽʜʥʝ ʟʯʝʧʣʝʥʥʷ ʢʦʣʝʩʘ ʘʚʪʦʤʦʙʽʣʷ ʽʟ 

ʧʦʢʨʠʪʪʷʤ ʪʘ ʧʽʜʚʠʱʠʪʠ ʩʪʽʡʢʽʩʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʧʣʘʩʪʠʯʥʠʭ ʜʝʬʦʨʤʘʮʽʡ . 

ʋ ʟʚôʷʟʢʫ ʽʟ ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʣʠʪʦʛʦ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʚ 

1980 ʨʦʮʽ ʚ ʅʽʤʝʯʯʠʥʽ ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʧʦʥʘʜ 3500 ʢʤ ʧʦʢʨʠʪʪʷ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʣʠʪʦʛʦ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ.  

ɯʟ ʙʘʛʘʪʦʨʽʯʥʦʛʦ ʜʦʩʚʽʜʫ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ ʱʦ, ʧʨʠ 

ʨʘʮʽʦʥʘʣʴʥʦ ʧʽʜʽʙʨʘʥʦʤʫ ʪʘ ʟʘʧʨʦʝʢʪʦʚʘʥʦʤʫ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʤʫ ʩʢʣʘʜʽ ʣʠʪʦʾ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ, ʣʠʪʠʡ ʘʩʬʘʣʴʪʦʙʝʪʦʥ ʤʦʞʝ ʚʠʪʨʠʤʫʚʘʪʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʜʽʾ ʪʨʘʥʩʧʦʨʪʫ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʧʝʨʽʦʜʫ. ʇʨʠ ʮʴʦʤʫ, 

ʩʚʽʪʦʚʘ ʧʨʘʢʪʠʢʘ ʧʦʢʘʟʫʻ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʠʪʦʛʦ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʟʘʚʜʷʢʠ ʡʦʛʦ 

ʚʠʩʦʢʽʡ ʜʝʬʦʨʤʘʪʠʚʥʦʩʪʽ ʦʩʦʙʣʠʚʦ ʝʬʝʢʪʠʚʥʝ ʜʣʷ ʧʦʢʨʠʪʪʽʚ ʥʘ ʦʨʪʦʪʨʦʧʥʽʡ 

ʧʣʠʪʽ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ ʫ ʅʽʤʝʯʯʠʥʽ, ʤʦʞʥʘ 

ʚʽʜʟʥʘʯʠʪʠ ʧʦʢʨʠʪʪʷ ʟ ʣʠʪʦʛʦ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʥʘ ʦʨʪʦʪʨʦʧʥʽʡ ʧʣʠʪʽ ʤʝʪʘʣʝʚʦʾ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʧʦʨʫʜʠ, ʱʦ ʝʢʩʧʣʫʘʪʫʻʪʴʩʷ ʧʨʦʪʷʛʦʤ 25 ʨʦʢʽʚ [28 ï 30]. 

ʆʩʢʽʣʴʢʠ ʢʽʣʴʢʽʩʪʴ ʘʩʬʘʣʴʪʦʚ'ʷʞʫʯʦʛʦ (ʙʽʪʫʤʥʝ ʚôʷʞʫʯʝ + ʤʽʥʝʨʘʣʴʥʠʡ 

ʧʦʨʦʰʦʢ) ʚ ʣʠʪʦʤʫ ʘʩʬʘʣʴʪʦʙʝʪʦʥʽ ʟʥʘʯʥʦ ʙʽʣʴʰʝ, ʥʽʞ ʚ ʽʥʰʠʭ ʚʠʜʘʭ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ, ʡʦʛʦ ʟʩʫʚʦʩʪʽʡʢʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʽ ʟʦʢʨʝʤʘ ʚ'ʷʟʢʽʩʪʶ ʮʽʻʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʚ ʩʚʦʶ ʯʝʨʛʫ, ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʚ'̫ʟʢʦʩʪʽ ʙʽʪʫʤʫ ʪʘ ʩʪʫʧʝʥʷ ʡʦʛʦ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʟ ʤʽʥʝʨʘʣʴʥʠʤ ʧʦʨʦʰʢʦʤ. ʎʠʤ 

ʦʙʫʤʦʚʣʝʥʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʣʠʪʦʤʫ ʘʩʬʘʣʴʪʦʙʝʪʦʥʽ ʙʽʣʴʰ ʚ'ʷʟʢʠʭ ʙʽʪʫʤʽʚ: 

(ʙʽʪʫʤʠ ʤʦʜʠʬʽʢʦʚʘʥʽ ʧʦʣʽʤʝʨʘʤʠ, ʩʫʤʽʰʽ ʙʽʪʫʤʫ ʟ ʧʨʠʨʦʜʥʠʤ ʘʩʬʘʣʴʪʦʤ ʪʘ 

ʜʦʙʘʚʢʠ ʥʘ ʦʩʥʦʚʽ ʩʠʥʪʝʪʠʯʥʠʭ ʚʦʩʢʽʚ) ʽ ʧʽʜʚʠʱʝʥʦʾ ʢʽʣʴʢʦʩʪʽ ʤʽʥʝʨʘʣʴʥʦʛʦ 

ʧʦʨʦʰʢʫ.  

ɿʘ ʢʦʨʜʦʥʦʤ, ʜʦ ʥʝʜʘʚʥʴʦʛʦ ʯʘʩʫ, ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʣʠʪʠʭ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʠʭ ʩʫʤʽʰʝʡ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʝʨʝʚʘʞʥʦ ʧʨʠʨʦʜʥʽ ʙʽʪʫʤʠ. ʃʠʰʝ 

ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʪʘʢʽ ʙʽʪʫʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʷʢʦʩʪʽ ʜʦʙʘʚʢʠ (25 ï 50 %) ʜʦ 

ʥʘʬʪʦʚʠʭ ʜʦʨʦʞʥʽʭ ʙʽʪʫʤʽʚ. ʂʨʽʤ ʪʦʛʦ, ʯʘʩʪʦ, ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 
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ʩʫʤʽʰʽ ʚ ʙʽʪʫʤ ʚʚʦʜʷʪʴʩʷ ʨʽʟʥʽ ʧʦʣʽʤʝʨʥʽ ʜʦʙʘʚʢʠ, ʚ ʷʢʦʩʪʽ ʷʢʠʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʧʦʣʽʤʝʨʠ ʪʝʨʤʦʝʣʘʩʪʦʧʣʘʩʪʠ ʪʠʧʫ ʉɹʉ (ʩʪʠʨʦʣ-ʙʫʪʘʜʽʻʥ-ʩʪʠʨʦʣ), ʘʣʝ ʚ ʜʝʷʢʠʭ 

ʢʨʘʾʥʘʭ, ʷʢ ʥʘʧʨʠʢʣʘʜ ʫ ʌʨʘʥʮʽʾ [31], ʜʣʷ ʮʠʭ ʮʽʣʝʡ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ɽɺɸ 

(ʝʪʠʣʝʥ-ʚʽʥʽʣ-ʘʮʝʪʘʪ). ʗʢ ʽ ʧʨʠʨʦʜʥʠʡ ʙʽʪʫʤ, ʟʘʟʥʘʯʝʥʽ ʧʦʣʽʤʝʨʥʽ ʜʦʤʽʰʢʠ 

ʚʚʦʜʷʪʴʩʷ ʧʨʠ ʤʦʜʠʬʽʢʘʮʽʾ ʙʽʪʫʤʫ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʩʪʽʡʢʦʩʪʽ 

ʣʠʪʦʛʦ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ. 

ʊʘʢʦʞ, ʚ ʷʢʦʩʪʽ ʚʝʨʭʥʴʦʛʦ ʰʘʨʫ ʧʦʢʨʠʪʪʷ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʩʧʦʨʫʜʘʭ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʱʝʙʝʥʝʚʦ-ʤʘʩʪʠʢʦʚʠʡ ʘʩʬʘʣʴʪʦʙʝʪʦʥ (ʑʄɸ)                       

[17, 18, 32 ï 37]. 

ʋ ʅʽʤʝʯʯʠʥʽ ʩʪʘʥʜʘʨʪʥʝ ʧʦʢʨʠʪʪʷ ʜʣʷ ʤʦʩʪʦʚʠʭ ʩʧʦʨʫʜʞʝʥʴ ʤʘʻ 

ʢʦʥʩʪʨʫʢʮʽʶ, ʜʝ ʚ ʷʢʦʩʪʽ ʽʟʦʣʶʶʯʦʛʦ ʪʘ ʥʝʩʫʯʦʛʦ ʰʘʨʫ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʣʠʪʠʡ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥ, ʘ ʷʢ ʚʝʨʭʥʽʡ ʰʘʨ ï ʑʄɸ ʪʦʚʱʠʥʦʶ 4 ʩʤ.  

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʣʘʰʪʫʚʘʥʥʷ 

ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ ʟ ʧʦʨʠʩʪʦʛʦ ʤʘʩʪʠʢʘʩʬʘʣʴʪʫ [18, 38, 39]. ɺʥʘʩʣʽʜʦʢ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʨʠʩʪʦʛʦ ʤʘʩʪʠʢʘʩʬʘʣʴʪʫ, ʤʦʞʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʰʚʠʜʢʠʡ 

ʚʦʜʦʚʽʜʚʽʜ, ʟʙʽʣʴʰʠʪʠ ʰʫʤʦʧʦʛʣʠʥʘʥʥʷ ʽ ʪʠʤ ʩʘʤʠʤ ʧʽʜʚʠʱʠʪʠ ʙʝʟʧʝʢʫ ʨʫʭʫ ʥʘ 

ʧʦʢʨʠʪʪʷʭ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ. 

ʋ ʨʦʙʦʪʘʭ ʃ.ɯ. ɼʠʩʠʭʽʥʘ, ʖ.ɸ., ʂʦʣʙʘʥʦʚʩʴʢʦʛʦ, ʃ.ʄ. ɻʦʭʤʘʥʘ,                    

ɻ.ʄ. ʂʠʨʶʭʽʥʘ, ɺ.ʄ. ʖʤʘʰʝʚʘ, ɺ.ɯ. ɹʨʘʪʯʫʥʘ (ɼʦʥʅɸɹɸ), ɺ.ʆ. ɿʦʣʦʪʘʨʴʦʚʘ 

(ʍʅɸɼʋ), ɺ.ʂ. ɾʜʘʥʶʢʘ (ʍʅɸɼʋ),  ɺ.ɺ. ʄʦʟʛʦʚʦʛʦ (ʅʊʋ), ɺ.ʗ. ʉʘʚʝʥʢʘ 

(ʅʊʋ), ɺ.ɺ. ʇʨʦʥʽʥʘ, ɸ.ʄ. ʆʥʠʱʝʥʢʘ, ʨʘʟʦʤ ʽʟ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ɼʝʨʞʘʚʥʦʛʦ 

ʜʦʨʦʞʥʴʦʛʦ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʽʤʝʥʽ ʄ.ʇ. ʐʫʣʴʛʽʥʘ (ɼʝʨʞʜʦʨʅɼɯ) 

ʪʘ ʽʥ., ʙʫʚ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʡ ʟʘʢʦʨʜʦʥʥʠʡ ʜʦʩʚʽʜ ʪʘ ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʤʘʡʞʝ ʚʩʽʭ ʧʦʣʽʤʝʨʽʚ, ʱʦ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ ʤʦʜʠʬʽʢʘʮʽʾ ʙʽʪʫʤʫ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ, ʱʦ ʘʩʬʘʣʴʪʦʙʝʪʦʥʠ ʥʘ 

ʙʽʪʫʤʘʭ ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʧʦʣʽʤʝʨʘʤʠ ʤʘʶʪʴ ʧʽʜʚʠʱʝʥʽ ʧʦʢʘʟʥʠʢʠ ʤʽʮʥʦʩʪʽ, 

ʟʩʫʚʦʩʪʽʡʢʦʩʪʽ,  ʪʨʽʱʠʥʦʩʪʽʡʢʦʩʪʽ ʪʘ ʜʦʚʛʦʚʽʯʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʝʥʥʽ 

ʧʦʢʘʟʥʠʢʠ ʚʦʜʦ- ʪʘ ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʽ [40 ï 64]. 

ɺ ʋʢʨʘʾʥʽ, ʚʧʝʨʰʝ ʧʨʦʬ. ɺ.ɺ. ʄʦʟʛʦʚʠʤ ʙʫʣʠ ʜʦʩʣʽʜʞʝʥʽ ʱʝʙʝʥʝʚʦ-

ʤʘʩʪʠʢʦʚʽ ʪʘ ʜʨʝʥʫʶʯʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʠ. [41]. 
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ʇʨʦʪʝ, ʜʦʩʣʽʜʥʠʢʠ ʪʘ ʥʘʫʢʦʚʮʽ ʟ ʫʩʴʦʛʦ ʩʚʽʪʫ ʥʝ ʟʫʧʠʥʷʶʪʴʩʷ ʥʘ 

ʜʦʩʷʛʥʫʪʦʤʫ ʽ ʧʨʦʜʦʚʞʫʶʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʧʽʜʚʠʱʝʥʥʷ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʙʽʪʫʤʽʚ ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʧʦʣʽʤʝʨʘʤʠ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʭ ʩʢʣʘʜʽʚ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʠʭ ʩʫʤʽʰʝʡ ʥʘ ʾʭ ʦʩʥʦʚʽ [40 ï 42]. 

 

1.3 ɯʩʥʫʶʯʽ ʪʠʧʦʚʽ ʢʦʥʩʪʨʫʢʮʽʾ ʜʦʨʦʞʥʽʭ ʦʜʷʛʽʚ ʥʘ ʤʝʪʘʣʝʚʠʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ 

 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚ ʋʢʨʘʾʥʽ ʥʘ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʦʛʘʭ ʟʘʛʘʣʴʥʦʛʦ 

ʢʦʨʠʩʪʫʚʘʥʥʷ ʜʝʨʞʘʚʥʦʛʦ ʟʥʘʯʝʥʥʷ ʝʢʩʧʣʫʘʪʫʻʪʴʩʷ ʙʣʠʟʴʢʦ 211 ʤʝʪʘʣʝʚʠʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ, ʱʦ ʜʦʨʽʚʥʶʻ 14846 ʤʝʪʨʽʚ ʧʦʛʦʥʥʠʭ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ 

ʧʦʢʨʠʪʪʷ. ɼʘʥʽ ʪʨʘʥʩʧʦʨʪʥʽ ʩʧʦʨʫʜʠ ʧʦʙʫʜʦʚʘʥʽ ʟʘ ʥʦʨʤʘʪʠʚʥʠʤʠ ʚʠʤʦʛʘʤʠ   

60-ʭ ʪʘ 80-ʭ ʨʦʢʽʚ ʍʍ-ʛʦ ʩʪʦʣʽʪʪʷ [1 ï 2].  

ʅʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤ ʧʦʢʨʠʪʪʷʤ (ʙʣʠʟʴʢʦ 95 %) ʥʘ ʤʝʪʘʣʝʚʠʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ ʻ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʝ ʧʦʢʨʠʪʪʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʚʦʜʦʧʨʦʥʠʢʥʠʭ ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʭ ʘʩʬʘʣʴʪʦʙʝʪʦʥʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʽʥʪʝʥʩʠʚʥʦʛʦ ʫʪʚʦʨʝʥʥʷ ʪʨʽʱʠʥ, ʥʘʧʣʠʚʽʚ ʪʘ ʢʦʣʽʾ. 

ʇʨʦʪʝ, ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʯʠʥʥʦʛʦ ʥʦʨʤʘʪʠʚʫ [1] ʧʦʢʨʠʪʪʷ ʧʨʦʾʟʥʦʾ 

ʯʘʩʪʠʥʠ ʥʘ ʦʨʪʦʪʨʦʧʥʽʡ ʧʣʠʪʽ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ ʥʝ ʜʦʟʚʦʣʷʻʪʴʩʷ 

ʚʣʘʰʪʦʚʫʚʘʪʠ ʽʟ ʟʚʠʯʘʡʥʦʛʦ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ. ɼʣʷ ʧʦʢʨʠʪʪʷ ʟʘʚʪʦʚʰʢʠ ʚʽʜ 4 ʩʤ 

ʩʣʽʜ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚʦʜʦʥʝʧʨʦʥʠʢʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʪʝʨʤʽʥʦʤ 

ʝʢʩʧʣʫʘʪʘʮʽʾ 15 ʨʦʢʽʚ ʽ ʙʽʣʴʰʝ.  

ʊʦʚʱʠʥʘ ʛʽʜʨʦʽʟʦʣʷʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʩʘʤ ʛʽʜʨʦʽʟʦʣʷʮʽʡʥʠʡ ʤʘʪʝʨʽʘʣ, 

ʱʦ ʚʣʘʰʪʦʚʫʻʪʴʩʷ ʤʽʞ ʦʨʪʦʪʨʦʧʥʦʶ ʧʣʠʪʦʶ ʪʘ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʠʤ ʧʦʢʨʠʪʪʷʤ  

ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ, ʤʘʻ ʧʨʠʡʤʘʪʠʩʴ ʟʘ ʦʢʨʝʤʠʤʠ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ, ʘ ʧʨʦʝʢʪʥʠʡ  

ʩʪʨʦʢ ʩʣʫʞʙʠ ʛʽʜʨʦʽʟʦʣʷʮʽʾ ʤʘʻ ʙʫʪʠ ʥʝ ʤʝʥʰʠʤ ʥʽʞ ʧʨʠʡʥʷʪʠʡ ʧʨʦʝʢʪʥʠʡ  

ʩʪʨʦʢ ʩʣʫʞʙʠ ʩʘʤʦʛʦ ʧʦʢʨʠʪʪʷ. 

ɸʩʬʘʣʴʪʦʙʝʪʦʥʥʝ ʧʦʢʨʠʪʪʷ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ ʧʦʚʠʥʥʝ 

ʚʠʢʦʥʫʚʘʪʠ ʪʘʢʽ ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʾ [1]:  
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- ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʧʝʨʝʜʘʯʫ ʩʠʣʦʚʦʛʦ ʚʧʣʠʚʫ ʚʽʜ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ 

ʥʘ ʦʩʥʦʚʫ ʘʙʦ ʥʝʩʫʯʽ ʢʦʥʩʪʨʫʢʮʽʾ;  

- ʟʘʭʠʱʘʪʠ ʥʠʞʥʽ ʰʘʨʠ ʽ ʢʦʥʩʪʨʫʢʮʽʾ ʚʽʜ ʤʝʭʘʥʽʯʥʦʛʦ ʚʧʣʠʚʫ ʢʦʣʽʩ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʚʠʩʪʫʧʘʶʯʠ ʚ ʷʢʦʩʪʽ ʰʘʨʫ ʟʥʦʩʫ;  

- ʟʘʭʠʱʘʪʠ ʥʠʞʥʽ ʰʘʨʠ ʽ ʢʦʥʩʪʨʫʢʮʽʾ ʚʽʜ ʚʧʣʠʚʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ (ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʣʽʚ, ʚʦʣʦʛʦʩʪʽ, ʭʽʤʽʯʥʠʭ ʨʝʘʛʝʥʪʽʚ ʪʦʱʦ); 

- ʚʠʢʦʥʫʚʘʪʠ ʛʽʜʨʦʽʟʦʣʷʮʽʡʥʫ ʨʦʣʴ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʛʽʜʨʦʽʟʦʣʷʮʽʡʥʠʤ 

ʤʘʪʝʨʽʘʣʦʤ. 

ɼʦ ʚʣʘʰʪʫʚʘʥʥʷ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʩʧʦʨʫʜʘʭ ʚʠʩʫʚʘʶʪʴʩʷ ʙʽʣʴʰ ʨʦʟʰʠʨʝʥʽ ʚʠʤʦʛʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʨʠʪʪʷʤ, ʱʦ 

ʚʣʘʰʪʦʚʫʻʪʴʩʷ ʥʘ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʦʛʘʭ ʪʘ ʥʘ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʩʧʦʨʫʜʘʭ. 

ɿʘʛʘʣʴʥʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʚʠʤʦʛʠ ʜʦ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʤʝʪʘʣʝʚʠʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ ʟʚʦʜʷʪʴʩʷ ʜʦ ʥʘʩʪʫʧʥʦʛʦ [1, 2]:  

- ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʣʘʚʥʦʛʦ ʪʘ ʙʝʟʧʝʯʥʦʛʦ ʨʫʭʫ, ʚʠʢʦʥʘʥʥʷ ʟʘʭʠʩʥʠʭ 

ʬʫʥʢʮʽʡ ʚʽʜ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ ʪʘ ʽʥʰʠʭ ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ;  

- ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʟʥʘʯʝʥʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ ʬʦʨʤ ʽ ʨʦʟʤʽʨʽʚ ʧʨʦʪʷʛʦʤ 

ʫʩʴʦʛʦ ʩʪʨʦʢʫ ʩʣʫʞʙʠ ʩʧʦʨʫʜʠ;  

- ʜʦʩʪʘʪʥʷ ʤʽʮʥʽʩʪʴ ʽ ʞʦʨʩʪʢʽʩʪʴ ʜʣʷ ʩʧʨʠʡʥʷʪʪʷ ʚʩʽʭ ʚʠʜʽʚ 

ʥʘʚʘʥʪʘʞʝʥʴ, ʤʘʢʩʠʤʘʣʴʥʦ ʣʝʛʢʘ ʚʘʛʘ;  

- ʜʦʚʛʦʚʽʯʥʽʩʪʴ, ʱʦ ʜʦʨʽʚʥʶʻ ʩʪʨʦʢʫ ʩʣʫʞʙʠ ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ 

ʩʧʦʨʫʜʠ; 

- ʤʦʞʣʠʚʽʩʪʴ ʣʝʛʢʦʛʦ ʜʝʤʦʥʪʘʞʫ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʨʝʤʦʥʪʽʚ;  

- ʝʢʦʥʦʤʽʯʥʽʩʪʴ.  

ʋ ʷʢʦʩʪʽ ʤʝʪʘʣʝʚʦʾ ʦʩʥʦʚʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʩʧʦʨʫʜʘʭ ʤʦʞʫʪʴ ʙʫʪʠ: ʙʘʣʦʯʥʘ ʢʣʽʪʢʘ ï ʩʫʢʫʧʥʽʩʪʴ ʧʦʧʝʨʝʯʥʠʭ ʽ ʧʦʟʜʦʚʞʥʽʭ 

ʙʘʣʦʢ; ʧʣʦʩʢʘ ʘʙʦ ʨʝʙʨʠʩʪʘ ʧʣʠʪʘ ʽ ʦʨʪʦʪʨʦʧʥʘ ʧʣʠʪʘ ï ʟʚʘʨʥʘ ʩʪʘʣʝʚʘ 

ʢʦʥʩʪʨʫʢʮʽʷ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʣʠʩʪʘ, ʷʢʠʡ ʧʽʜʢʨʽʧʣʝʥʠʡ ʨʝʙʨʘʤʠ ʞʦʨʩʪʢʦʩʪʽ.  

ʋ ʩʫʯʘʩʥʠʭ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ, ʦʩʦʙʣʠʚʦ ʚʝʣʠʢʦʧʨʦʣʽʪʥʠʭ 

(ʙʽʣʴʰʝ 100 ʤ), ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʤʝʪʘʣʝʚʠʤ ʦʨʪʦʪʨʦʧʥʠʡ ʥʘʩʪʠʣ, 
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ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʪʘʣʝʚʦʛʦ ʣʠʩʪʘ ʪʦʚʱʠʥʦʶ 12 ï 18 ʤʤ ʽʟ 

ʧʨʠʚʘʨʝʥʠʤʠ ʜʦ ʥʴʦʛʦ ʧʦʟʜʦʚʞʥʽʤʠ ʨʝʙʨʘʤʠ ʞʦʨʩʪʢʦʩʪʽ, ʟʘʟʚʠʯʘʡ ʟ ʢʨʦʢʦʤ              

25 ï 35 ʤʤ. ɺʠʩʦʪʘ ʨʝʙʝʨ ʧʨʠʙʣʠʟʥʦ ʜʦʨʽʚʥʶʻ 1/8 ï 1/10 ʚʽʜʩʪʘʥʽ ʤʽʞ 

ʧʦʧʝʨʝʯʥʠʤʠ ʙʘʣʢʘʤʠ, ʱʦ ʧʽʜʪʨʠʤʫʶʪʴ ʥʘʩʪʠʣ. ɯʩʥʫʶʪʴ ʥʘʩʪʫʧʥʽ ʚʠʜʠ 

ʦʨʪʦʪʨʦʧʥʦʛʦ ʥʘʩʪʠʣʫ: ʽʟ ʩʤʫʛʦʚʦʾ ʩʪʘʣʽ, ʰʚʝʣʝʨʥʽ, ʢʫʪʥʠʢʦʚʽ, ʪʘʚʨʦʚʽ, ʩʤʫʛʦʚʘ 

ʩʪʘʣʴ ʟ ʧʦʪʦʚʱʝʥʥʷʤ ʥʘ ʢʽʥʮʽ, ʟ ʧʨʦʢʘʪʥʠʭ ʢʫʪʥʠʢʽʚ, ʽʟ ʛʥʫʪʦʛʦ ʣʠʩʪʘ [3]. 

ʈʝʙʨʘ ʚʠʢʦʥʫʶʪʴ ʟ ʧʨʦʢʘʪʫ ʨʽʟʥʦʛʦ ʧʨʦʬʽʣʶ. ɺʦʥʠ ʤʦʞʫʪʴ ʤʘʪʠ ʷʢ 

ʚʽʜʢʨʠʪʠʡ, ʪʘʢ ʽ ʟʘʤʢʥʫʪʠʡ ʧʨʦʬʽʣʴ. ʈʝʙʨʘ ʟʘʤʢʥʫʪʦʛʦ ʧʨʦʬʽʣʶ [3] 

ʨʦʟʪʘʰʦʚʫʶʪʴ ʯʝʨʝʟ 50 ï 70 ʩʤ, ʧʨʠ ʮʴʦʤʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʞʦʨʩʪʢʽʩʪʴ 

ʦʨʪʦʪʨʦʧʥʦʛʦ ʥʘʩʪʠʣʫ. 

ʂʦʥʩʪʨʫʢʮʽʷ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ ʟ ʦʨʪʦʪʨʦʧʥʦʶ ʧʣʠʪʦʶ ʚʢʣʶʯʘʻ ʪʘʢʦʞ 

ʧʦʧʝʨʝʯʥʽ ʙʘʣʢʠ, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʧʣʠʪʠ ʽ ʧʝʨʝʜʘʶʪʴ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʛʦʣʦʚʥʽ ʙʘʣʢʠ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʧʦʨʫʜʠ. 

ɺ̔ ʜʚʝʜʝʥʥʷ ʚʦʜʠ ʟ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʦʧʝʨʝʯʥʦʛʦ ʪʘ ʧʦʟʜʦʚʞʥʴʦʛʦ ʫʭʠʣʽʚ. ʈʘʥʽʰʝ ʧʦʧʝʨʝʯʥʠʡ ʫʭʠʣ 

ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʰʣʷʭʦʤ ʟʤʽʥʠ ʪʦʚʱʠʥʠ ʜʦʨʦʞʥʴʦʛʦ ʦʜʷʛʫ, ʟʙʽʣʴʰʫʶʯʠ ʾʾ ʚʽʜ 

ʢʨʘʾʚ ʜʦ ʦʩʽ. ɸʣʝ ʮʝ ʧʽʜʚʠʱʫʚʘʣʦ ʾʾ ʤʘʩʫ ʚ 1,2 ï 1,6 ʨʘʟʠ [1 ï 3]. ɸ ʪʘʢ ʷʢ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʨʪʦʪʨʦʧʥʦʾ ʧʣʠʪʠ ʚʠʤʘʛʘʻ ʚʣʘʰʪʫʚʘʥʥʷ ʜʦʩʠʪʴ ʣʝʛʢʦʛʦ 

ʜʦʨʦʞʥʴʦʛʦ ʦʜʷʛʫ, ʪʦ ʚ ʜʘʥʠʡ ʯʘʩ ʧʦʧʝʨʝʯʥʦʛʦ ʫʭʠʣʫ ʩʪʘʣʠ ʜʦʤʘʛʘʪʠʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʽʜʧʦʚʽʜʥʦʛʦ ʥʘʭʠʣʫ ʧʣʠʪʠ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ 

ʟʙʽʣʴʰʝʥʥʷ ʧʦʩʪʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ, ʷʢʝ 

ʫʢʣʘʜʘʶʪʴ ʦʜʥʽʻʶ ʪʦʚʱʠʥʦʶ ʧʦ ʚʩʴʦʤʫ ʧʦʧʝʨʝʯʥʦʤʫ ʧʝʨʝʨʽʟʫ. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚʘʞʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʣʘ ʧʨʦʙʣʝʤʘ ʚʣʘʰʪʫʚʘʥʥʷ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʦʨʪʦʪʨʦʧʥʽʡ ʧʣʠʪʽ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ ʤʝʪʘʣʝʚʠʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ. ʗʢʱʦ ʚ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʩʧʦʨʫʜʘʭ ʡʦʛʦ ʚʘʛʘ ʩʪʘʥʦʚʠʪʴ 

ʤʘʣʫ ʯʘʩʪʠʥʫ ʧʦʩʪʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʪʦ ʚ ʤʝʪʘʣʝʚʠʭ ʩʧʦʨʫʜʘʭ ʚʦʥʘ ʤʦʞʝ 

ʙʫʪʠ ʜʦʩʠʪʴ ʟʥʘʯʥʦʶ. ʇʨʘʛʥʝʥʥʷ ʟʥʠʟʠʪʠ ʧʦʩʪʽʡʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʟʙʽʣʴʰʠʪʠ 

ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʩʧʦʨʫʜʘʭ ʧʨʠʟʚʝʣʦ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʢʦʥʩʪʨʫʢʮʽʾ ʜʦʨʦʞʥʴʦʛʦ ʦʜʷʛʫ ʤʝʪʘʣʝʚʠʭ 
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ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ ʘʩʬʘʣʴʪʦʙʝʪʦʥʽʚ ʥʘ ʦʩʥʦʚʽ ʙʽʪʫʤʽʚ ʤʦʜʠʬʽʢʦʚʘʥʠʭ 

ʧʦʣʽʤʝʨʘʤʠ. 

ʇʽʜ ʜʽʻʶ ʪʠʤʯʘʩʦʚʦʛʦ ʨʫʭʦʤʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʝʣʝʤʝʥʪʠ ʧʨʦʛʦʥʦʚʦʾ 

ʙʫʜʦʚʠ ʤʝʪʘʣʝʚʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʧʦʨʫʜʠ ʧʨʘʮʶʶʪʴ ʚ ʦʩʥʦʚʥʦʤʫ ʥʘ ʚʠʛʠʥ, ʘ 

ʧʣʠʪʘ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ ʨʘʟʦʤ ʽʟ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʠʤ ʧʦʢʨʠʪʪʷʤ ʧʝʨʝʙʫʚʘʶʪʴ ʫ 

ʩʢʣʘʜʥʦʤʫ (ʧʝʨʝʚʘʞʥʦ ʧʣʦʩʢʦʤʫ) ʥʘʧʨʫʞʝʥʦʤʫ ʩʪʘʥʽ. 

ɸʩʬʘʣʴʪʦʙʝʪʦʥʥʝ ʧʦʢʨʠʪʪʷ ʥʘ ʦʨʪʦʪʨʦʧʥʽʡ ʧʣʠʪʽ ʤʝʪʘʣʝʚʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʩʧʦʨʫʜʠ ʧʨʘʮʶʻ ʽʥʘʢʰʝ, ʘʥʽʞ ʥʘ ʟʝʤʣʷʥʦʤʫ ʧʦʣʦʪʥʽ ʘʚʪʦʤʦʙʽʣʴʥʦʾ ʜʦʨʦʛʠ. 

ɺʦʥʦ ʧʨʘʮʶʻ ʚ ʙʽʣʴʰ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚʘʭ, ʪʘʢ ʷʢ ʞʦʨʩʪʢʽʩʪʴ ʦʨʪʦʪʨʦʧʥʦʾ 

ʧʣʠʪʠ ʷʢ ʚ ʧʦʟʜʦʚʞʥʴʦʤʫ ʪʘʢ ʽ ʚ ʧʦʧʝʨʝʯʥʦʤʫ ʧʝʨʝʨʽʟʽ ʨʽʟʥʘ. ɺ  

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʤʫ ʧʦʢʨʠʪʪʽ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʦ ʤʝʪʘʣʝʚʽʡ 

ʩʧʦʨʫʜʽ ʚʠʥʠʢʘʶʪʴ ʟʥʘʯʥʽ ʜʝʬʦʨʤʘʮʽʾ ʪʘ ʥʘʧʨʫʞʝʥʥʷ [1 ï 3, 65]. ʋ ʪʘʢʠʭ ʫʤʦʚʘʭ 

ʪʨʘʜʠʮʽʡʥʽ ʪʠʧʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʽʚ ʥʝ ʥʘʜʽʡʥʽ ʪʘ ʥʝ ʜʦʚʛʦʚʽʯʥʽ [1 ï 3, 65]. 

ʆʩʦʙʣʠʚʽʩʪʶ ʨʦʙʦʪʠ ʦʨʪʦʪʨʦʧʥʦʾ ʧʣʠʪʠ ʻ ʪʝ, ʱʦ ʚʦʥʘ ʧʨʘʮʶʻ ʥʘ 

ʟʦʩʝʨʝʜʞʝʥʫ ʜʽʶ ʪʠʤʯʘʩʦʚʦʛʦ ʨʫʭʦʤʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʘ ʚ ʩʢʣʘʜʽ ʧʨʦʛʦʥʦʚʦʾ 

ʙʫʜʦʚʠ ʥʘ ʟʘʛʘʣʴʥʠʡ ʚʧʣʠʚ ʪʠʤʯʘʩʦʚʠʭ ʽ ʧʦʩʪʽʡʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ.  

ɸʥʘʣʽʟ ʨʦʙʦʪʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʽʩʥʫʶʯʠʭ ʤʝʪʘʣʝʚʠʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ ʟ ʦʨʪʦʪʨʦʧʥʦʶ ʧʣʠʪʦʶ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ, ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʪʝ, ʱʦ ʥʘʷʚʥʽ ʽʩʪʦʪʥʽ ʜʝʬʦʨʤʘʮʽʾ ʧʦʚ'ʷʟʘʥʽ ʫ ʚʝʣʠʢʽʡ ʤʽʨʽ ʟ ʧʽʜʜʘʪʣʠʚʽʩʪʶ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ.  

ʅʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ ʥʘʩʪʫʧʥʽ ʩʧʝʮʠʬʽʯʥʽ ʫʤʦʚʠ ʨʦʙʦʪʠ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ, ʘ ʩʘʤʝ:  

ʡʦʛʦ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʘ ʟʤʽʥʘ ʪʝʤʧʝʨʘʪʫʨʠ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʙʽʣʴʰʦʶ 

ʧʨʦʜʫʚʘʥʽʩʪʶ ʩʧʦʨʫʜʠ ʪʘ ʪʠʤ, ʱʦ ʚʦʥʦ ʫʢʣʘʜʘʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʤʝʪʘʣʝʚʽ 

ʢʦʥʩʪʨʫʢʮʽʾ, ʷʢʽ ʻ ʤʝʥʰ ʪʝʧʣʦʻʤʥʠʤʠ ʪʘ ʙʽʣʴʰ ʪʝʧʣʦʧʨʦʚʽʜʥʠʤʠ; ʨʽʟʥʠʮʷ ʚ 

ʢʦʝʬʽʮʽʻʥʪʘʭ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʪʘ ʦʨʪʦʪʨʦʧʥʦʾ 

ʧʣʠʪʠ; ʘʛʨʝʩʠʚʥʠʡ ʚʦʜʥʦ-ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ. 

ʗʢ ʚʞʝ ʟʘʟʥʘʯʘʣʦʩʷ, ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʨʦʙʦʪʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ 

ʧʦʢʨʠʪʪʷ ʥʘ ʟʝʤʣʷʥʦʤʫ ʧʦʣʦʪʥʽ ʪʘ ʥʘ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ ʧʦʢʘʟʘʚ, ʱʦ ʚʦʥʠ 

ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʽ ʚʽʜʧʦʚʽʜʥʦ ʧʨʘʮʶʶʪʴ ʧʦ-ʨʽʟʥʦʤʫ [66 ï 68]. ʊʦʤʫ, 
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ʢʦʥʩʪʨʫʢʮʽʾ ʜʦʨʦʞʥʽʭ ʦʜʷʛʽʚ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ, ʤʦʜʝʣʽ 

ʜʝʬʦʨʤʫʚʘʥʥʷ ʽ ʤʝʪʦʜʠ ʨʦʟʨʘʭʫʥʢʫ ʜʦʨʦʞʥʽʭ ʦʜʷʛʽʚ ʻ ʽʥʰʠʤʠ, ʘʥʽʞ ʜʣʷ 

ʜʦʨʦʞʥʽʭ ʦʜʷʛʽʚ ʥʘ ʟʝʤʣʷʥʦʤʫ ʧʦʣʦʪʥʽ. 

ʊʨʫʜʥʦʱʽ ʧʦʙʫʜʦʚʠ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʤʦʜʝʣʝʡ (ʩʭʝʤ) ʽ ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʽʚ 

ʨʦʟʨʘʭʫʥʢʫ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʨʷʜʦʤ ʧʨʠʯʠʥ. ʅʘ ʩʢʣʘʜ ʽ ʨʦʙʦʪʫ ʜʦʨʦʞʥʴʦʛʦ ʦʜʷʛʫ ʥʘ ʟʝʤʣʷʥʦʤʫ 

ʧʦʣʦʪʥʽ ʪʘ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ ʚʧʣʠʚʘʶʪʴ ʤʽʥʣʠʚʽ ʧʨʠʨʦʜʥʽ 

ʯʠʥʥʠʢʠ, ʜʦ ʜʽʾ ʷʢʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʰʘʨʠ ʜʦʨʦʞʥʴʦʛʦ ʦʜʷʛʫ ʚ ʪʽʡ ʘʙʦ ʽʥʰʽʡ ʤʽʨʽ 

ʯʫʪʣʠʚʽ. ɸʩʬʘʣʴʪʦʙʝʪʦʥʥʝ ʧʦʢʨʠʪʪʷ ʧʽʜʜʘʻʪʴʩʷ ʩʢʣʘʜʥʽʡ ʧʦ ʩʚʦʻʤʫ ʭʘʨʘʢʪʝʨʫ 

ʜʽʾ ʨʫʭʣʠʚʠʭ ʟʦʚʥʽʰʥʽʭ ʥʘʚʘʥʪʘʞʝʥʴ: ʢʦʨʦʪʢʦʯʘʩʥʠʭ ʽ ʪʘʢʠʭ, ʱʦ ʙʘʛʘʪʦ ʨʘʟʽʚ 

ʧʦʚʪʦʨʶʶʪʴʩʷ. 

ɼʦ ʜʦʨʦʞʥʴʦʛʦ ʦʜʷʛʫ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʚʠʤʦʛʠ [1 ï 3, 69]: ʤʽʮʥʽʩʪʴ ʽ ʩʪʽʡʢʽʩʪʴ ʜʦ ʜʽʾ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ; ʜʦʚʛʦʚʽʯʥʽʩʪʴ; ʜʦʩʪʘʪʥʷ ʨʽʚʥʽʩʪʴ ʧʦʟʜʦʚʞʥʴʦʛʦ ʽ 

ʧʦʧʝʨʝʯʥʦʛʦ ʧʨʦʬʽʣʽʚ; ʚʠʩʦʢʘ ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ; ʜʦʩʪʘʪʥʷ ʰʦʨʩʪʢʽʩʪʴ; ʩʪʽʡʢʽʩʪʴ ʜʦ 

ʧʦʛʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ; ʧʦʚʠʥʥʝ ʩʢʣʘʜʘʪʠʩʷ ʟ ʥʝʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʰʘʨʽʚ 

ʟ ʤʽʥʽʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʠʤʠ ʪʦʚʱʠʥʘʤʠ;  ʟʘʭʠʱʘʪʠ ʥʠʞʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʚʽʜ 

ʤʝʭʘʥʽʯʥʦʾ ʜʽʾ, ʚʠʩʪʫʧʘʶʯʠ ʚ ʷʢʦʩʪʽ ʰʘʨʫ ʟʥʦʩʫ; ʟʘʭʠʱʘʪʠ ʥʠʞʥʽ ʢʦʥʩʪʨʫʢʮʽʾ 

ʚʽʜ ʚʧʣʠʚʫ ʧʦʛʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ʪʘ ʩʣʫʞʠʪʠ ʛʽʜʨʦʽʟʦʣʷʮʽʡʥʠʤ 

ʙʘʨôʻʨʦʤ ʜʣʷ ʦʨʪʦʪʨʦʧʥʦʾ ʧʣʠʪʠ; ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʦʧʪʠʤʘʣʴʥʫ ʧʝʨʝʜʘʯʫ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʥʝʩʫʯʽ ʢʦʥʩʪʨʫʢʮʽʾ. 

ɼʣʷ ʪʦʛʦ ʱʦʙ ʨʦʟʨʦʙʠʪʠ ʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʫ ʽ ʜʦʚʛʦʚʽʯʥʫ ʢʦʥʩʪʨʫʢʮʽʶ 

ʜʦʨʦʞʥʴʦʛʦ ʦʜʷʛʫ ʥʘ ʤʝʪʘʣʝʚʽʡ ʪʨʘʥʩʧʦʨʪʥʽʡ ʩʧʦʨʫʜʽ, ʚʽʜʧʦʚʽʜʥʫ ʥʘʚʝʜʝʥʠʤ 

ʚʠʤʦʛʘʤ, ʧʦʪʨʽʙʥʦ ʤʘʪʠ ʨʦʟʨʘʭʫʥʢʦʚʽ ʩʭʝʤʠ ʜʣʷ ʯʠʩʝʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʧʦʚʝʜʽʥʢʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ, ʷʢʽ ʜʦʟʚʦʣʠʣʠ ʙ ʙʽʣʴʰ ʦʙôʻʢʪʠʚʥʦ 

ʚʨʘʭʦʚʫʚʘʪʠ ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ ʰʘʨʽʚ, ʾʭ ʚʟʘʻʤʦʜʽʶ ʪʘ ʚʧʣʠʚ 

ʪʝʤʧʝʨʘʪʫʨʠ. 

ʂʦʥʩʪʨʫʢʮʽʾ ʜʦʨʦʞʥʽʭ ʦʜʷʛʽʚ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ 

ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʜʝʢʽʣʴʢʦʭ ʰʘʨʽʚ [70, 71], ʷʢʽ ʚʠʢʦʥʫʶʪʴ ʩʧʝʮʠʬʽʯʥʽ ʬʫʥʢʮʽʾ. 
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ʊʠʧʠ ʢʦʥʩʪʨʫʢʮʽʡ ʜʦʨʦʞʥʽʭ ʦʜʷʛʽʚ ʥʘ ʦʨʪʦʪʨʦʧʥʽʡ ʧʣʠʪʽ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ 

[72 ï 74]:  

- ʥʘʡʙʽʣʴʰ ʚʞʠʚʘʥʘ ʚ 90-ʭ ʨʦʢʘʭ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʢʦʥʩʪʨʫʢʮʽʷ 

ʜʦʨʦʞʥʴʦʛʦ ʦʜʷʛʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʭʠʩʥʦ-ʟʯʽʧʥʦʛʦ ʰʘʨʫ ʥʘʩʪʫʧʥʘ: 

ʘʥʪʠʢʦʨʦʟʽʡʥʠʡ ʰʘʨ, ʟʘʭʠʩʥʠʡ ʰʘʨ, ʜʚʦʰʘʨʦʚʝ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʝ 

ʧʦʢʨʠʪʪʷ, ʱʝʙʽʥʴ, ʦʨʪʦʪʨʦʧʥʘ ʧʣʠʪʘ [3, 75]; 

- ʢʦʥʩʪʨʫʢʮʽʷ ʜʦʨʦʞʥʴʦʛʦ ʦʜʷʛʫ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʦʣʽʤʝʨʙʽʪʫʤʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʥʘʩʪʫʧʥʘ: ʧʦʣʽʤʝʨʙʽʪʫʤʥʠʡ ʣʠʪʠʡ ʘʩʬʘʣʴʪ + ʢʘʤʽʥʴ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʰʦʨʩʪʢʦʾ ʧʦʚʝʨʭʥʽ ʪʦʚʱʠʥʦʶ 40 ʤʤ; ʱʽʣʴʥʠʡ ʘʩʬʘʣʴʪʦʙʝʪʦʥ 

ʪʦʚʱʠʥʦʶ 40 ʤʤ; ʛʽʜʨʦʽʟʦʣʶʶʯʘ ʤʘʩʪʠʢʘ 20 ʤʤ; ʦʙʤʘʟʢʘ ʨʦʟʨʽʜʞʝʥʠʤ 

ʙʽʪʫʤʦʤ; ʘʥʪʠʢʦʨʦʟʽʡʥʝ ʧʦʢʨʠʪʪʷ (ʧʨʘʡʤʝʨ); ʦʨʪʦʪʨʦʧʥʘ ʧʣʠʪʘ ʧʨʦʾʟʥʦʾ 

ʯʘʩʪʠʥʠ [3, 72]. 

ɺ ʜʘʥʠʡ ʯʘʩ, ʫ ʷʢʦʩʪʽ ʜʦʨʦʞʥʴʦʛʦ ʦʜʷʛʫ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʩʧʦʨʫʜʘʭ ʥʘʙʫʚ ʧʦʰʠʨʝʥʥʷ ʱʽʣʴʥʠʡ ʘʩʬʘʣʴʪʦʙʝʪʦʥ, ʘʣʝ ʥʘʡʯʘʩʪʽʰʝ ʮʝʡ ʪʠʧ 

ʧʦʢʨʠʪʪʷ ʥʘ ʦʨʪʦʪʨʦʧʥʠʭ ʧʣʠʪʘʭ ʤʘʻ ʩʪʨʦʢ ʩʣʫʞʙʠ 2 ï 5 ʨʦʢʽʚ. ʅʘ ʜʫʤʢʫ 

ʬʘʭʽʚʮʽʚ ʤʦʩʪʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ  ʧʨʠʯʠʥʠ ʪʫʪ ʥʝ ʣʠʰʝ ʚ ʥʝʟʘʜʦʚʽʣʴʥʽʡ ʷʢʦʩʪʽ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ. ʊʽ ʪʠʧʠ ʽ ʩʢʣʘʜʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʥʘ 

ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʦʛʘʭ ʽ ʘʚʪʦʤʘʪʠʯʥʦ ʧʝʨʝʥʦʩʷʪʴʩʷ ʥʘ ʢʦʥʩʪʨʫʢʮʽʾ ʩʧʦʨʫʜʠ, ʥʝ 

ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʨʦʙʦʪʠ ʚ ʥʘʩʪʽʣʴʢʠ ʩʧʝʮʠʬʽʯʥʠʭ ʫʤʦʚʘʭ. ɿʚʠʯʘʡʥʦ, ʷʢ ʧʦʤʽʯʝʥʦ 

ʙʘʛʘʪʴʤʘ ʬʘʭʽʚʮʷʤʠ, ʚʢʣʶʯʝʥʥʷ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʚ ʩʧʽʣʴʥʫ ʨʦʙʦʪʫ ʟ 

ʦʨʪʦʪʨʦʧʥʦʶ ʧʣʠʪʦʶ ʩʧʦʨʫʜʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʫ ʜʦʨʦʞʥʴʦʤʫ ʦʜʷʟʽ 

ʥʘʧʨʫʞʝʥʥʷ, ʘ ʦʪʞʝ, ʽ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʩʪʨʦʢʫ ʾʭ ʩʣʫʞʙʠ, ʘʣʝ ʨʘʟʦʤ ʽʟ ʪʠʤ, ʚʽʥ 

ʟʘʣʠʰʘʻʪʴʩʷ ʙʽʣʴʰ ʥʠʟʴʢʠʤ, ʥʽʞ ʥʘ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʦʛʘʭ. ɿʥʘʯʠʪʴ, ʚʢʣʶʯʝʥʥʷ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʠʭ ʜʦʨʦʞʥʽʭ ʦʜʷʛʽʚ ʚ ʨʦʙʦʪʫ ʚʩʽʻʾ ʢʦʥʩʪʨʫʢʮʽʾ ʩʧʦʨʫʜʠ ï ʻ ʫʤʦʚʘ 

ʦʙʦʚ'ʷʟʢʦʚʘ, ʘʣʝ ʥʝ ʜʦʩʪʘʪʥʷ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʜʦʚʛʦʚʽʯʥʦʩʪʽ [75]. 

ɺʘʨʽʘʥʪʠ ʢʦʥʩʪʨʫʢʮʽʡ ʜʦʨʦʞʥʴʦʛʦ ʦʜʷʛʫ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʥʘ 

ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ, ʙʫʣʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʬʘʭʽʚʮʷʤʠ ʪʘ ʥʘʚʝʜʝʥʽ ʚ 

ʪʘʙʣʠʮʽ 1.1 [3, 75]. ʗʢ ʧʦʢʘʟʫʻ ʘʥʘʣʽʟ ʮʽʻʾ ʪʘʙʣʠʮʽ, ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʩʧʦʨʫʜʘʭ ʫ ʷʢʦʩʪʽ ʜʦʨʦʞʥʴʦʛʦ ʦʜʷʛʫ ʥʘ ʦʨʪʦʪʨʦʧʥʽʡ ʧʣʠʪʽ, ʚ ʦʩʥʦʚʥʦʤʫ, 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʚʦʰʘʨʦʚʠʡ ʱʽʣʴʥʠʡ ʘʩʬʘʣʴʪʦʙʝʪʦʥ ʪʦʚʱʠʥʦʶ 80 ï 110 ʤʤ. 
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ɺʽʜʤʽʥʥʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʡ ʩʪʦʩʫʶʪʴʩʷ ʥʘʩʘʤʧʝʨʝʜ ʚʘʨʽʶʚʘʥʥʷ ʟʘʭʠʩʥʦ-ʟʯʽʧʥʦʛʦ 

ʰʘʨʫ, ʷʢʠʡ ʻ ʪʘʢʦʞ ʛʽʜʨʦʽʟʦʣʷʮʽʻʶ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʧʦʨʫʜʠ. 

 

ʊʘʙʣʠʮʷ 1.1 ï ʂʦʥʩʪʨʫʢʮʽʾ ʜʦʨʦʞʥʽʭ ʦʜʷʛʽʚ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʥʘ 

ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ 

ʊʠʧ ʧʦʢʨʠʪʪʷ 

(ʢʨʘʾʥʘ-ʨʦʟʨʦʙʥʠʢ) 
ʂʦʥʩʪʨʫʢʮʽʷ ʜʦʨʦʞʥʴʦʛʦ ʦʜʷʛʫ ɼʝʬʝʢʪʠ ʽ ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʣʫʘʪʘʮʽʾ 

1 2 3 

1. ʂʦʥʩʪʨʫʢʮʽʷ ʧʦ ʉʅʠʇ 

3.06.04 ʟ ʝʧʦʢʩʠʜʥʠʤ 

ʢʦʤʧʘʫʥʜʦʤ ʜʣʷ ʟʘʭʠʩʥʦ-

ʟʯʽʧʥʦʛʦ ʰʘʨʫ (ʉʈʉʈ) 

 

 

1. ɸʥʪʠʢʦʨʦʟʽʡʥʠʡ ʰʘʨ ɽʇ-057 

ʪʦʚʱʠʥʦʶ 60 ʤʢʤ 

2. ɿʘʭʠʩʥʦ-ʟʯʽʧʥʠʡ ʰʘʨ ʥʘ ʦʩʥʦʚʽ 

ʝʧʦʢʩʠʜʥʠʭ ʢʦʤʧʘʫʥʜʽʚ ʽʟ ʱʝʙʝʥʝʤ 

ʪʦʚʱʠʥʦʶ 1,0 ï 1,5 ʤʤ 

3. ɼʚʦʰʘʨʦʚʝ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʝ 

ʧʦʢʨʠʪʪʷ ʪʦʚʱʠʥʦʶ 70 ʤʤ 

ʇʽʩʣʷ ʧ'ʷʪʠ ʨʦʢʽʚ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʧʦʨʫʰʝʥʦ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʝ 

ʧʦʢʨʠʪʪʷ ʽ ʤʽʩʮʷʤʠ ʛʽʜʨʦʽʟʦʣʷʮʽʷ, 

ʘ ʧʽʩʣʷ 10 ʨʦʢʽʚ ï ʧʦʚʥʽʩʪʶ 

ʧʦʨʫʰʝʥʝ ʧʦʢʨʠʪʪʷ ʪʘ 

ʛʽʜʨʦʽʟʦʣʷʮʽʷ 

 

1. ɿʘʭʠʩʥʦ-ʟʯʽʧʥʠʡ ʰʘʨ ʟ ʝʧʦʢʩʠʜʥʦʛʦ 

ʢʦʤʧʘʫʥʜʘ ʟʽ ʱʝʙʝʥʝʤ ʪʦʚʱʠʥʦʶ                   

1,0 ï 1,5 ʤʤ 

2. ɼʚʦʰʘʨʦʚʝ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʝ 

ʧʦʢʨʠʪʪʷ ʪʦʚʱʠʥʦʶ 80 ï 105 ʤʤ 

ɿʘʜʦʚʽʣʴʥʝ 

2. ʂʦʥʩʪʨʫʢʮʽʷ ʽʟ ʟʘʭʠʩʥʦ-

ʟʯʽʧʥʠʤ ʰʘʨʦʤ ʽʟ ʨʫʣʦʥʥʠʭ 

ʥʘʧʣʘʚʣʷʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʟ̔ʦʧʣʘʩʪ, ʤʦʩʪʦʧʣʘʩʪ (ʈʦʩʽʷ) 

1. ɿʘʭʠʩʥʦ-ʟʯʽʧʥʠʡ ʰʘʨ ʽʟ ʨʫʣʦʥʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʽʟʦʧʣʘʩʪ (ʤʦʩʪʦ-ʧʣʘʩʪ) 

ʪʦʚʱʠʥʦʶ 5,5 ʤʤ 

2. ɼʚʦʰʘʨʦʚʝ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʝ 

ʧʦʢʨʠʪʪʷ ʪʦʚʱʠʥʦʶ 110 ʤʤ 

ɸʜʛʝʟʽʷ ʛʽʜʨʦʽʟʦʣʷʮʽʾ ʟ ʧʣʠʪʦʶ 

ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ ʽ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʦʤ ʜʦʙʨʘ 

 

 

3. ʂʦʥʩʪʨʫʢʮʽʷ ʽʟ ʟʘʭʠʩʥʦ-

ʟʱʽʧʥʠʤ ʰʘʨʦʤ ʽʟ 

ʩʘʤʦʢʣʝʶʯʠʭ ʨʫʣʦʥʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ɹʽʪʫʛʝʥ ʽ ɹʫʪʽʰʽʣʜ 

(ɸʥʛʣʽʷ) 

 

1. ɹʽʪʫʤʥʦ-ʢʘʫʯʫʢʦʚʘ ˇʨʫʥʪʦʚʢʘ 

2. ʐʘʨ ʨʫʣʦʥʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ɹʽʪʫʪʝʥ 

ʪʦʚʱʠʥʦʶ 1,5 ʤʤ 

3. ʐʘʨ ʨʫʣʦʥʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ɹʫʪʽʰʽʣʜ 

ʪʦʚʱʠʥʦʶ 2 ʤʤ 

4. ɸʩʬʘʣʴʪʦʙʝʪʦʥʥʝ ʧʦʢʨʠʪʪʷ 

ʪʦʚʱʠʥʦʶ 105 ʤʤ 

ɼʦʙʨʘ ʘʜʛʝʟʽʷ ʟ ʧʣʠʪʦʶ ʧʨʦʾʟʥʦʾ 

ʯʘʩʪʠʥʠ ʽ ʧʦʢʨʠʪʪʷʤ 

4. ʂʦʥʩʪʨʫʢʮʽʷ ʟ ʤʘʩʪʠʯʥʠʤ 

ʰʘʨʦʤ ʉʝʨʚʽʜʝʢ-ʉʝʨʚʽʧʘʢ 

(ɸʥʛʣʽʷ) 

 

1. ʄʘʩʪʠʢʦʚʠʡ ʙʽʪʫʤʥʦ-ʢʘʫʯʫʢʦʚʠʡ ʰʘʨ 

ʪʦʚʱʠʥʦʶ 2 ʤʤ 

2. ɿʘʭʠʩʥʠʡ ʰʘʨ ʟ ʙʽʪʫʤʥʦ-ʤʽʥʝʨʘʣʴʥʠʭ 

ʧʣʠʪ ʪʦʚʱʠʥʦʶ 6 ʤʤ 

3. ɸʩʬʘʣʴʪʦʙʝʪʦʥʥʝ ʧʦʢʨʠʪʪʷ 

ʪʦʚʱʠʥʦʶ 110 ʤʤ 

ʅʘ ʤʝʪʘʣʝʚʠʭ ʩʧʦʨʫʜʘʭ ʧʨʠ 

ʢʦʣʠʚʘʥʥʷʭ ʥʝ ʫʪʚʦʨʶʶʪʴʩʷ 

ʪʨʽʱʠʥʠ ʚ ʟʘʭʠʩʥʠʭ ʧʣʠʪʘʭ 

5. ʂʦʥʩʪʨʫʢʮʽʷ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʧʦʣʽʫʨʝʪʘʥʦʚʦʛʦ 

ʟʘʭʠʩʥʦ-ʟʯʽʧʥʦʛʦ ʰʘʨʫ 

ʈʦʤʝʢʩ (ʅʽʤʝʯʯʠʥʘ) 

 

1. ɸʥʪʠʢʦʨʦʟʽʡʥʘ ʥʘʧʦʚʥʝʥʘ ʮʠʥʢʦʤ 

ˇʨʫʥʪʦʚʢʘ ʚ ʜʚʘ ʰʘʨʠ ʪʦʚʱʠʥʦʶ 80 ʤʢʤ 

2. ʇʦʣʽʫʨʝʪʘʥʦʚʠʡ ʟʘʭʠʩʥʦ-ʟʯʽʧʥʠʡ ʰʘʨ 

3. ɸʜʛʝʟʽʡʥʠʡ ʰʘʨ 

4. ɼʚʦʰʘʨʦʚʝ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʝ 

ʧʦʢʨʠʪʪʷ ʪʦʚʱʠʥʦʶ 80 ʤʤ 

ʏʝʨʝʟ ʨʽʢ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʝ ʧʦʢʨʠʪʪʷ ʚ 

ʤʽʩʮʷʭ ʧʦʰʢʦʜʞʝʥʴ 

ʘʥʪʠʢʦʨʦʟʽʡʥʦʛʦ ʟʘʭʠʩʥʦʛʦ ʰʘʨʫ 

ʟʨʫʡʥʦʚʘʥʝ 

6. ʂʦʥʩʪʨʫʢʮʽʷ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʝʧʦʢʩʠʜʥʦʛʦ 

ʢʦʤʧʘʫʥʜʘ ʜʣʷ ʟʘʭʠʩʥʦ-

ʟʯʽʧʥʦʛʦ ʰʘʨʫ + ʙʫʬʝʨʥʠʡ 

ʰʘʨ ɿʠʢʘ (ʅʽʤʝʯʯʠʥʘ) 

 

1. ɸʥʪʠʢʦʨʦʟʽʡʥʠʡ ʰʘʨ ʪʦʚʱʠʥʦʶ 60 

ʤʢʤ 

2. ɽʧʦʢʩʠʜʥʠʡ ʢʦʤʧʘʫʥʜ ʟʘʭʠʩʥʦ-

ʟʯʽʧʥʦʛʦ ʰʘʨʫ ʟʘʚʪʦʚʰʢʠ 1 ʤʤ ʽʟ 

ʟʘʥʫʨʝʥʥʷʤ ʱʝʙʝʥʶ 

3. ɹʫʬʝʨʥʠʡ ʰʘʨ ʟ ʣʠʪʦʛʦ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʪʦʚʱʠʥʦʶ 3 ʤʤ ʟʽ 

ʟʘʥʫʨʝʥʥʷʤ ʱʝʙʝʥʶ 

4. ɼʚʦʰʘʨʦʚʝ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʝ 

ʧʦʢʨʠʪʪʷ ʪʦʚʱʠʥʦʶ 110 ʤʤ 

ʇʨʠ ʚʣʘʰʪʫʚʘʥʥʽ ʥʘ ʤʝʪʘʣʝʚʠʭ 

ʩʧʦʨʫʜʘʭ ʫʪʚʦʨʶʶʪʴʩʷ ʪʨʽʱʠʥʠ 

ʚ ʧʦʢʨʠʪʪʽ  
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7. ʂʦʥʩʪʨʫʢʮʽʷ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʤʙʨʘʥʥʦʾ 

ʛʽʜʨʦʽʟʦʣʷʮʽʾ çɽʣʽʤʽʥʘʪʦʨè 

(ʊʫʨʝʯʯʠʥʘ) 

1. ʎʠʥʢʫʚʘʥʥʷ 

2. ɸʥʪʠʢʦʨʦʟʽʡʥʠʡ ʰʘʨ 

3. ɻʽʜʨʦʽʟʦʣʷʮʽʡʥʘ ʤʝʤʙʨʘʥʘ 

çɽʣʽʤʽʥʘʪʦʨè (Eliminator È) 

4. ɿʯʽʧʥʠʡ ʰʘʨ ʧʦʢʨʠʪʪʷ 

5. ʐʘʨ ʧʦʢʨʠʪʪʷ ʟ ʄʘʩʪʠʢʘʩʬʘʣʴʪʫ 

ʪʦʚʱʠʥʦʶ 35 ʤʤ 

ɿʘʜʦʚʽʣʴʥʝ 

8 ʂʦʥʩʪʨʫʢʮʽʷ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʤʙʨʘʥʥʦʾ 

ʛʽʜʨʦʽʟʦʣʷʮʽʾ çʇʘʨʘʬʦʨ 

ʄʽʩʪʨʘʣè (ɻʦʣʘʥʜʽʷ) 

1. ʇʨʘʡʤʝʨ / ˆʨʫʥʪʦʚʢʘ  

2. ɻʽʜʨʦʽʟʦʣʷʮʽʡʥʘ ʤʝʤʙʨʘʥʘ Parafor 

Mistral C ʪʦʚʱʠʥʦʶ 4 ʤʤ 

3. ʅʠʞʥʽʡ ʰʘʨ ʟ ʣʠʪʦʛʦ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ 

ʥʘ ʙʽʪʫʤʽ ʤʦʜʠʬʽʢʦʚʘʥʦʤʫ ʧʦʣʽʤʝʨʦʤ 

ʪʦʚʱʠʥʦʶ 25 ʤʤ 

4. ɻʽʜʨʦʽʟʦʣʷʮʽʡʥʘ ʤʝʤʙʨʘʥʘ Parafor 

ʈʦnts  ʪʦʚʱʠʥʦʶ 5 ʤʤ 

5. ɺʝʨʭʥʽʡ ʰʘʨ ʟ ʧʦʨʠʩʪʦʛʦ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʥʘ ʙʽʪʫʤʽ 

ʤʦʜʠʬʽʢʦʚʘʥʦʤʫ ʧʦʣʽʤʝʨʦʤ ʪʦʚʱʠʥʦʶ 

35 ʤʤ 

ʇʦʢʨʠʪʪʷ ʟʥʘʭʦʜʠʪʴʩʷ ʚ 

ʟʘʜʦʚʽʣʴʥʦʤʫ ʩʪʘʥʽ, ʧʨʦʪʷʛʦʤ 

ʜʝʩʷʪʠ ʨʦʢʽʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʦʯʘʣʠ 

ʟôʷʚʣʷʪʠʩʴ ʪʨʽʱʠʥʠ ʚ ʧʦʢʨʠʪʪʽ. 

9. ʂʦʥʩʪʨʫʢʮʽʷ ʽʟ ʤʘʩʪʠʯʥʠʤ 

ʟʘʭʠʩʥʦ-ʟʯʽʧʥʠʤ ʰʘʨʦʤ ʽ 

ʧʦʢʨʠʪʪʷʤ ʽʟ ʣʠʪʦʛʦ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ (ʌʽʥʣʷʥʜʽʷ-

ʈʦʩʽʷ) 

 

1. ɸʥʪʠʢʦʨʦʟʽʡʥʠʡ ʰʘʨ 

2. ʆʙʤʘʟʢʘ ʧʨʦʛʫʤʦʚʘʥʠʤ ʙʽʪʫʤʦʤ ʂɺ 

ʪʦʚʱʠʥʦʶ 3 ʤʤ 

3. ɯʟʦʣʷʮʽʡʥʘ ʤʘʩʪʠʢʘ ʃʝʤʤʘʩʪʽʢʩ 

ʪʦʚʱʠʥʦʶ 20 ʤʤ 

4. ʇʦʩʠʧʢʘ ʱʝʙʝʥʝʤ 

5. ʅʠʞʥʽʡ ʰʘʨ ʧʦʢʨʠʪʪʷ ʟ 

ʜʨʽʙʥʦʟʝʨʥʠʩʪʦʛʦ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ɸɺ 

ʪʦʚʱʠʥʦʶ 40 ʤʤ 

6. ɺʝʨʭʥʽʡ ʰʘʨ ʟ ʣʠʪʦʛʦ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʃʝʤʬʘʣʴʪ ʪʦʚʱʠʥʦʶ 

40 ʤʤ ʟ ʧʦʩʠʧʘʥʥʷʤ ʱʝʙʝʥʝʤ 

ʇʨʦʪʷʛʦʤ ʧ'ʷʪʠ ʨʦʢʽʚ ʜʝʬʝʢʪʠ 

ʧʦʢʨʠʪʪʷ ʥʝ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ 

 

10. ʂʦʥʩʪʨʫʢʮʽʷ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʢʦʤʧʦʟʠʮʽʾ 

çʇʦʣʽʢʨʦʚè (ʈʦʩʽʷ) 

1.  ʄʘʩʪʠʢʘ çʇʦʣʽʢʨʦʚ ʄ-140è 

2. ʈʫʣʦʥʥʠʡ ʧʦʣʽʤʝʨʥʠʡ ʤʘʪʝʨʽʘʣ 

çʇʦʣʽʢʨʦʚ ʈ-200è 

3. ɼʚʦʰʘʨʦʚʝ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʝ 

ʧʦʢʨʠʪʪʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ɼʉʊ ʙʽʪʫʤʫ (ɹʄʇ) 

ʪʦʚʱʠʥʦʶ 80 ʤʤ 

ʏʝʨʝʟ ʪʨʠ ʨʦʢʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʤʫ ʧʦʢʨʠʪʪʽ 

ʟ'ʷʚʠʣʠʩʷ ʧʦʟʜʦʚʞʥʽ ʽ ʙʝʟʣʘʜʥʽ 

ʪʨʽʱʠʥʠ, ʘ ʪʘʢʦʞ ʪʨʽʱʠʥʠ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʩʧʫʯʫʚʘʥʥʷ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ. ʉʪʘʥ 

ʛʽʜʨʦʽʟʦʣʷʮʽʾ ʛʘʨʥʠʡ 

 

ɼʦʨʦʞʥʽ ʦʜʷʛʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʣʠʪʦʛʦ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ, ʱʦ ʫ ʩʚʽʡ ʯʘʩ 

ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʪʘ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʢʦʤʧʘʥʽʷʤʠ ʽʟ ʅʽʤʝʯʯʠʥʠ ʪʘ ʌʽʥʣʷʥʜʽʾ, 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʨʽʜʰʝ.  

ʂʦʥʩʪʨʫʢʮʽʾ ʜʦʨʦʞʥʽʭ ʦʜʷʛʽʚ ʽʟ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʠʤ ʧʦʢʨʠʪʪʷʤ ʥʘ 

ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ ʟʚʦʜʷʪʴʩʷ ʜʦ ʯʦʪʠʨʴʦʭ ʚʘʨʽʘʥʪʽʚ [3, 75], ʽʟ 

ʷʢʠʭ ʣʠʰʝ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʬʽʥʩʴʢʦʶ ʬʽʨʤʦʶ ʚʘʨʽʘʥʪ ʽʟ ʧʦʢʨʠʪʪʷʤ ʽʟ ʣʠʪʦʛʦ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʯʝʨʝʟ ʧ'ʷʪʴ ʨʦʢʽʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʝ ʚʠʷʚʣʷʻ ʜʝʬʝʢʪʽʚ [3, 75], ʘ 
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ʨʝʰʪʘ [3, 75], ʚʞʝ ʧʽʩʣʷ ʧʝʨʰʦʛʦ ʨʦʢʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʘʶʪʴ ʫʰʢʦʜʞʝʥʥʷ ʫ 

ʚʠʛʣʷʜʽ ʪʨʽʱʠʥ ʟ ʧʝʨʝʚʘʞʘʥʥʷʤ ʧʦʟʜʦʚʞʥʽʭ ʪʨʽʱʠʥ, ʱʦ ʩʚʽʜʯʠʪʴ ʙʽʣʴʰʦʶ 

ʤʽʨʦʶ ʧʨʦ ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʜʦʨʦʞʥʴʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʨʝʞʠʤʫ ʾʾ ʨʦʙʦʪʠ, ʘ ʥʽʞ ʧʨʦ 

ʥʝʟʘʜʦʚʽʣʴʥʫ ʷʢʽʩʪʴ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ, ʪʘʢ ʷʢ ʮʽ ʜʝʬʝʢʪʠ ʭʘʨʘʢʪʝʨʥʽ 

ʷʢ ʜʣʷ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʥʘ ʪʨʘʜʠʮʽʡʥʦʤʫ ʙʽʪʫʤʽ, ʪʘʢ ʽ ʥʘ ʙʽʪʫʤʽ ʤʦʜʠʬʽʢʦʚʘʥʦʤʫ 

ʧʦʣʽʤʝʨʘʤʠ.  

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʽʩʥʫʶʪʴ ʥʘʩʪʫʧʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʜʦʨʦʞʥʽʭ ʦʜʷʛʽʚ ʥʘ 

ʦʨʪʦʪʨʦʧʥʽʡ ʧʣʠʪʽ [3, 75]: 

ï ʢʦʥʩʪʨʫʢʮʽʷ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʪʝʨʽʘʣʽʚ ʬʽʨʤʠ Sika, ʱʦ ʟʘʩʪʦʩʦʚʘʥʘ ʥʘ 

ɹʝʨʝʞʢʦʚʩʴʢʦʤʫ ʤʦʩʪʫ ʚ ʤ. ʄʦʩʢʚʘ (ʈʦʩʽʷ): ʜʚʦʰʘʨʦʚʝ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʝ 

ʧʦʢʨʠʪʪʷ, ʷʢʝ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ  ʱʝʙʝʥʶ (ʧʽʩʢʫ) ʦʙʨʦʙʣʝʥʦʛʦ ʦʨʛʘʥʽʯʥʠʤ ʚ'ʷʞʫʯʠʤ, 

ʙʫʬʝʨʥʦʛʦ ʰʘʨʫ ʟ ʤʘʪʝʨʽʘʣʫ çɽʰʘè, ʢʚʘʨʮʦʚʦʛʦ ʛʨʘʚʽʶ (ʧʽʩʢʫ), ʟʘʭʠʩʥʦ-

ʟʯʽʧʥʦʛʦ ʰʘʨʫ, ʘʥʪʠʢʦʨʦʟʽʡʥʦʛʦ ʰʘʨʫ ʪʘ ʦʨʪʦʪʨʦʧʥʦʛʦ ʥʘʩʪʠʣʫ; 

ï ʢʦʥʩʪʨʫʢʮʽʷ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʡ ʬʽʨʤʠ ʃʝʤʤʽʥʢʷʡʥʝʥ, ʱʦ 

ʟʘʩʪʦʩʦʚʘʥʘ ʥʘ ʤʦʩʪʫ ʯʝʨʝʟ ʨ. ɺʦʣʛʫ ʚ ʩ. ʇʨʠʩʪʘʡ (ʈʦʩʽʷ): ʧʦʣʽʤʝʨʙʽʪʫʤʥʠʡ 

ʣʠʪʠʡ ʘʩʬʘʣʴʪʦʙʝʪʦʥ ʃʝʤʧʨʫʬ ʟ ʧʦʩʠʧʘʥʥʷʤ ʱʝʙʝʥʶ, ʘʩʬʘʣʴʪʦʙʝʪʦʥ ɸɺ, 

ʱʝʙʝʥʝʚʘ ʧʦʩʠʧʢʘ ʜʣʷ ʟʯʝʧʣʝʥʥʷ, ʽʟʦʣʷʮʽʡʥʘ ʤʘʩʪʠʢʘ ʃʝʤʤʘʩʪʽʢʩ, ʦʙʤʘʟʢʘ 

ʧʨʦʛʫʤʦʚʘʥʠʤ ʙʽʪʫʤʦʤ ʂɺ, ʘʥʪʠʢʦʨʦʟʽʡʥʝ ʧʦʢʨʠʪʪʷ KBL, ʦʨʪʦʪʨʦʧʥʠʡ ʥʘʩʪʠʣ;  

ï ʢʦʥʩʪʨʫʢʮʽʷ ʜʦʨʦʞʥʴʦʛʦ ʦʜʷʛʫ ʟ ʧʦʣʽʫʨʝʪʘʥʦʚʠʤ ʟʘʭʠʩʥʦ-ʟʯʽʧʥʠʤ 

ʰʘʨʦʤ ʬʽʨʤʠ ʈʦʤʝʢʩ, ʱʦ ʟʘʩʪʦʩʦʚʘʥʘ ʥʘ ʤʦʩʪʫ ʯʝʨʝʟ ʨ. ʄʦʩʢʚʫ ʥʘ 

ʘʚʪʦʤʦʙʽʣʴʥʽʡ ʜʦʨʦʟʽ ʄʦʩʢʚʘ ï ʈʠʛʘ (ʈʦʩʽʷ): ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʝ ʧʦʢʨʠʪʪʷ, 

ʘʜʛʝʟʽʡʥʠʡ ʰʘʨ ʟ ʤʘʪʝʨʽʘʣʫ ROMPUR 900 ʘʙʦ COSJPUR 79, ʟʘʭʠʩʥʦ-ʟʯʽʧʥʠʡ 

ʰʘʨ ʟ ʤʘʪʝʨʽʘʣʫ ROMPUR 2605, ˇʨʫʥʪʦʚʠʡ ʘʥʪʠʢʦʨʦʟʽʡʥʠʡ ʰʘʨ ʟ ʤʘʪʝʨʽʘʣʫ 

ROMPOX 8101, ʦʨʪʦʪʨʦʧʥʠʡ ʥʘʩʪʠʣ;  

ï ʢʦʥʩʪʨʫʢʮʽʷ ʜʦʨʦʞʥʴʦʛʦ ʦʜʷʛʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʽʜʨʦʽʟʦʣʷʮʽʡʥʦʛʦ 

ʨʫʣʦʥʥʦʛʦ ʤʘʪʝʨʽʘʣʫ çʇʦʣʽʢʨʦʚè, ʱʦ ʟʘʩʪʦʩʦʚʘʥʘ ʥʘ ʤʦʩʪʫ ʯʝʨʝʟ ʨ. ʆʙ ʫ                   

ʤ. ʉʫʨʛʫʪ (ʈʦʩʽʷ): ʜʚʦʰʘʨʦʚʠʡ ʘʩʬʘʣʴʪʦʙʝʪʦʥ ʥʘ ʧʦʣʽʤʝʨʙʽʪʫʤʥʦʤʫ ʚôʷʞʫʯʦʤʫ, 

ʛʽʜʨʦʽʟʦʣʷʮʽʡʥʠʡ ʤʘʪʝʨʽʘʣ çʇʦʣʽʢʨʦʚ ʈ-200è, ʱʦ ʧʨʠʢʣʝʶʻʪʴʩʷ ʜʦ ʤʝʪʘʣʝʚʦʾ 

ʧʣʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʣʽʤʝʨʥʦʾ ʤʘʩʪʠʢʠ çʇʦʣʽʢʨʦʚ ʄ-140è, ʦʨʪʦʪʨʦʧʥʠʡ 

ʥʘʩʪʠʣ. 
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ɸʥʘʣʽʟ ʢʦʥʩʪʨʫʢʮʽʡ ʜʦʨʦʞʥʽʭ ʦʜʷʛʽʚ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ 

ʧʦʢʘʟʘʚ, ʱʦ ʜʝʷʢʽ ʰʘʨʠ ʻ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ (ʛʽʜʨʦʽʟʦʣʷʮʽʷ, ʘʥʪʠʢʦʨʦʟʽʡʥʝ 

ʧʦʢʨʠʪʪʷ ʽ ʪ.ʧ.), ʪʦʤʫ ʚ ʨʦʟʨʘʭʫʥʢʘʭ ʽ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʩʭʝʤʘʭ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ 

ʣʠʰʝ ʪʽ, ʷʢʽ ʧʝʨʝʜʘʶʪʴ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʧʨʘʮʶʶʪʴ, ʷʢ ʦʜʥʘ ʩʠʩʪʝʤʘ. ʉʫʯʘʩʥʽ 

ʪʝʥʜʝʥʮʽʾ ʚ ʨʦʟʚʠʪʢʫ ʧʦʢʨʠʪʪʽʚ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ ʧʦʣʷʛʘʶʪʴ 

ʫ ʧʝʨʝʜʘʯʽ ʦʜʥʦʤʫ ʰʘʨʫ ʜʦʨʦʞʥʴʦʛʦ ʦʜʷʛʫ ʬʫʥʢʮʽʡ, ʷʢʽ ʟʘʟʚʠʯʘʡ ʚʠʢʦʥʫʶʪʴʩʷ 

ʨʽʟʥʠʤʠ ʰʘʨʘʤʠ ʚ ʢʦʥʩʪʨʫʢʮʽʾ ʜʦʨʦʞʥʴʦʛʦ ʦʜʷʛʫ ʥʘ ʟʝʤʣʷʥʦʤʫ ʧʦʣʦʪʥʽ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʦʛʦ ʟʤʝʥʰʝʥʥʷ ʧʦʩʪʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʣʠʪʫ ʧʨʦʾʟʥʦʾ 

ʯʘʩʪʠʥʠ ʽ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʤʝʥʰʝʥʥʷ ʪʦʚʱʠʥʠ ʤʘʪʝʨʽʘʣʫ ʧʣʠʪʠ ʧʨʦʾʞʜʞʦʾ 

ʯʘʩʪʠʥʠ [76 ï 77]. 

ʅʘ ʪʘʢʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʚʘ ʪʠʧʠ ʜʦʨʦʞʥʴʦʛʦ 

ʦʜʷʛʫ: 

- ʚʘʞʢʽ ï ʙʘʛʘʪʦʰʘʨʦʚʽ (ʪʦʚʩʪʦʰʘʨʦʚʽ) ʥʘ ʦʩʥʦʚʽ ʙʽʪʫʤʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʧʦʣʽʧʰʝʥʦʾ ʷʢʦʩʪʽ; 

- ʣʝʛʢʽ ï ʪʦʥʢʦʰʘʨʦʚʽ ʜʦʨʦʞʥʽ ʦʜʷʛʠ (ʧʦ ʤʝʪʘʣʝʚʽʡ ʦʨʪʦʪʨʦʧʥʽʡ ʧʣʠʪʽ 

ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ) ʥʘ ʦʩʥʦʚʽ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʠʪʠ 

ʜʦʚʛʦʚʽʯʥʫ ʢʦʥʩʪʨʫʢʮʽʶ ʟ ʚʠʩʦʢʠʤʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ɿʘʩʪʦʩʦʚʫʚʘʥʽ ʪʠʧʠ ʜʦʨʦʞʥʽʭ ʦʜʷʛʽʚ ʤʘʶʪʴ ʷʢ ʧʝʨʝʚʘʛʠ, ʪʘʢ ʽ ʥʝʜʦʣʽʢʠ. 

ʅʘʡʙʽʣʴʰ ʽʩʪʦʪʥʠʡ ʥʝʜʦʣʽʢ ʪʦʚʩʪʦʰʘʨʦʚʠʭ ʜʦʨʦʞʥʽʭ ʦʜʷʛʽʚ, ʫʥʠʢʥʫʪʠ ʷʢʦʛʦ 

ʥʝʤʦʞʣʠʚʦ ï ʾʭ ʧʦʨʽʚʥʷʥʦ ʚʝʣʠʢʘ ʚʘʛʘ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʠʭ ʜʦʨʦʞʥʽʭ ʦʜʷʛʽʚ 

ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʧʝʨʝʜʘʯʫ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʪʦʚʱʠʥʠ ʢʦʥʩʪʨʫʢʮʽʾ. 

ɼʣʷ ʪʦʥʢʦʰʘʨʦʚʠʭ ʜʦʨʦʞʥʽʭ ʦʜʷʛʽʚ ʥʘʡʙʽʣʴʰ ʽʩʪʦʪʥʠʤ ʥʝʜʦʣʽʢʦʤ ʤʦʞʥʘ 

ʚʚʘʞʘʪʠ ʾʭ ʥʝʟʘʜʦʚʽʣʴʥʫ ʪʨʽʱʠʥʦʩʪʽʡʢʽʩʪʴ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʤʘʣʫ ʜʦʚʛʦʚʽʯʥʽʩʪʴ. ʋ 

ʪʦʥʢʦʰʘʨʦʚʠʭ ʜʦʨʦʞʥʽʭ ʦʜʷʛʘʭ ʚʠʥʠʢʘʻ ʙʽʣʴʰʠʡ ʛʨʘʜʽʻʥʪ ʥʘʧʨʫʞʝʥʴ [78, 79]. 

ɸʥʘʣʽʟ ʨʦʙʦʪʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ ʧʦʢʘʟʫʻ, ʱʦ ʜʣʷ ʤʝʪʘʣʝʚʠʭ ʩʧʦʨʫʜ  ʟ 

ʚʝʣʠʢʠʤʠ ʧʨʦʣʴʦʪʘʤʠ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʽ ʣʝʛʢʽ ʧʦʢʨʠʪʪʷ, ʘ ʜʣʷ ʩʝʨʝʜʥʽʭ ʽ 

ʤʘʣʠʭ ʧʨʦʣʴʦʪʽʚ ï ʚʘʞʢʽ. ʆʜʥʘʢ, ʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʪʦʥʢʦʰʘʨʦʚʠʭ ʧʦʢʨʠʪʪʽʚ, ʪʘʢ ʷʢ ʚʦʥʠ ʧʨʘʮʶʶʪʴ ʙʽʣʴʰʦʶ ʧʣʦʱʝʶ, ʘʣʝ ʧʨʠ 

ʮʴʦʤʫ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʙʽʣʴʰʦʛʦ ʨʦʟʧʦʜʽʣʫ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʚʽʜ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ ʽ ʟʯʝʧʣʝʥʥʷ ʚʩʽʭ ʰʘʨʽʚ ʢʦʥʩʪʨʫʢʮʽʾ ʟ ʦʨʪʦʪʨʦʧʥʦʶ ʧʣʠʪʦʶ 
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ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʧʦʨʫʜʠ. ʗʢʱʦ ʚ ʢʦʥʩʪʨʫʢʮʽʾ ʜʦʨʦʞʥʴʦʛʦ ʦʜʷʛʫ 

ʥʝ ʟʘʙʝʟʧʝʯʝʥʝ ʟʯʝʧʣʝʥʥʷ ʰʘʨʽʚ ʟ ʧʣʠʪʦʶ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ ʤʝʪʘʣʝʚʦʾ ʩʧʦʨʫʜʠ, 

ʪʦ ʾʾ ʨʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʙʫʜʝ ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʪʠʩʷ ʚʽʜ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ, ʚ 

ʷʢʽʡ ʟʘʙʝʟʧʝʯʝʥʦ ʟʯʝʧʣʝʥʥʷ ʚʩʽʭ ʰʘʨʽʚ ʢʦʥʩʪʨʫʢʮʽʾ ʜʦʨʦʞʥʴʦʛʦ ʦʜʷʛʫ ʪʘ ʧʣʠʪʠ 

ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ ʤʝʪʘʣʝʚʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʧʦʨʫʜʠ. 

ʇʨʠʡʤʘʶʯʠ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ ʚ ʷʢʦʩʪʽ ʜʦʨʦʞʥʴʦʛʦ 

ʧʦʢʨʠʪʪʷ ʪʨʘʜʠʮʽʡʥʠʡ ʱʽʣʴʥʠʡ ʘʩʬʘʣʴʪʦʙʝʪʦʥ, ʚ'ʷʞʫʯʽ, ʟʘ ʪʚʝʨʜʞʝʥʥʷʤ ʜʝʷʢʠʭ 

ʚʯʝʥʠʭ, ʩʣʽʜ ʙʫʣʦ ʙ ʦʙʠʨʘʪʠ ʟʘ ʜʝʱʦ ʽʥʰʠʤʠ ʢʨʠʪʝʨʽʷʤʠ, ʧʦʨʽʚʥʷʥʦ ʟ 

ʧʦʢʨʠʪʪʷʤʠ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ [3].  

ɭ ʧʝʚʥʠʡ ʜʦʩʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʪʫʤʫ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʧʦʣʽʤʝʨʘʤʠ ʥʘ 

ʦʩʥʦʚʽ ʧʦʣʽʤʝʨʫ ɼʉʊ [27]. ʆʜʥʘʢ, ʪʝʭʥʦʣʦʛʽʷ ʚʣʘʰʪʫʚʘʥʥʷ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ 

ʧʦʢʨʠʪʪʷ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʘʢʦʛʦ 

ʚ'ʷʞʫʯʦʛʦ ʜʦʩʠʪʴ ʩʢʣʘʜʥʘ.  

ɿʘ ʢʦʨʜʦʥʦʤ ʪʘʢʦʞ ʧʦʢʠ-ʱʦ ʥʝʤʘʻ ʧʨʦʛʨʘʤʠ ʨʦʟʨʘʭʫʥʢʫ ʪʦʚʱʠʥʠ 

ʜʦʨʦʞʥʴʦʛʦ ʦʜʷʛʫ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ, ʘʣʝ ʨʦʙʦʪʘ ʚ ʮʴʦʤʫ 

ʥʘʧʨʷʤʢʫ ʚʝʜʝʪʴʩʷ [3]. ʂʨʽʤ ʪʦʛʦ, ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʽ ʩʫʤʽʰʽ (ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ'ʷʞʫʯʦʛʦ) ʚʠʙʠʨʘʶʪʴʩʷ ʩʧʝʮʽʘʣʴʥʦ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚ 

ʨʦʙʦʪʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʦʨʪʦʪʨʦʧʥʽʡ ʧʣʠʪʽ, ʭʦʯʘ ʽ ʝʤʧʽʨʠʯʥʠʤ 

ʰʣʷʭʦʤ.  

ɸʥʘʣʽʟ ʢʦʥʩʪʨʫʢʮʽʡ ʜʦʨʦʞʥʽʭ ʦʜʷʛʽʚ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ 

ʧʦʢʘʟʘʚ, ʱʦ ʜʝʷʢʽ ʰʘʨʠ ʻ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ (ʛʽʜʨʦʽʟʦʣʷʮʽʷ, ʘʥʪʠʢʦʨʦʟʽʡʥʝ 

ʧʦʢʨʠʪʪʷ ʪʦʱʦ), ʪʦʤʫ ʚ ʨʦʟʨʘʭʫʥʢʘʭ ʽ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʩʭʝʤʘʭ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ 

ʪʽʣʴʢʠ ʪʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ, ʷʢʽ ʧʝʨʝʜʘʶʪʴ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʧʨʘʮʶʶʪʴ ʷʢ 

ʦʜʥʘ ʩʠʩʪʝʤʘ. ʉʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ ʚ ʨʦʟʚʠʪʢʫ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʠʭ ʧʦʢʨʠʪʪʽʚ ʥʘ 

ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ ʧʦʣʷʛʘʶʪʴ ʫ ʧʝʨʝʜʘʯʽ ʦʜʥʦʤʫ ʰʘʨʫ 

ʜʦʨʦʞʥʴʦʛʦ ʦʜʷʛʫ ʬʫʥʢʮʽʡ, ʷʢʽ ʟʘʟʚʠʯʘʡ ʚʠʢʦʥʫʶʪʴʩʷ ʨʽʟʥʠʤʠ ʰʘʨʘʤʠ ʚ 

ʢʦʥʩʪʨʫʢʮʽʾ ʜʦʨʦʞʥʴʦʛʦ ʦʜʷʛʫ ʥʘ ʟʝʤʣʷʥʦʤʫ ʧʦʣʦʪʥʽ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʥʘʯʥʦʛʦ ʟʤʝʥʰʝʥʥʷ ʧʦʩʪʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʣʠʪʫ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ ʽ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʝʢʦʥʦʤʽʾ ʤʘʪʝʨʽʘʣʫ ʧʣʠʪʠ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ [76, 77]. 
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1.4 ɯʩʥʫʶʯʽ ʤʦʜʝʣʽ ʽ ʤʝʪʦʜʠ ʨʦʟʨʘʭʫʥʢʫ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ 

ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ 

 

ɼʣʷ ʦʮʽʥʢʠ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʟ ʧʦʟʠʮʽʾ ʪʨʽʱʠʥʦʩʪʽʡʢʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ 

ʧʦʢʨʠʪʪʷ ʥʘ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ ʨʦʟʨʦʙʣʷʣʠʩʷ ʨʽʟʥʽ ʤʝʪʦʜʠʢʠ. ɺʠʚʯʝʥʥʶ 

ʮʠʭ ʤʝʪʦʜʠʢ ʧʨʠʩʚʷʯʝʥʽ ʨʦʙʦʪʠ ʙʘʛʘʪʴʦʭ ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ ʟʘʨʫʙʽʞʥʠʭ 

ʜʦʩʣʽʜʥʠʢʽʚ, ʪʘʢʠʭ ʷʢ: ɸ.ɻ. ɹʘʪʨʘʢʦʚʘ, ʆ.ɯ. ɹʝʟʙʘʙʠʯʝʚʘ, ɺ.ɯ. ɹʨʘʪʯʫʥ,                      

ʆ.ɯ. ɺʘʩʠʣʴʻʚ, ʆ.ɭ. ɻʘʚʨʠʣʦʚ, ɯ.ʇ. ɻʘʤʝʣʷʢ, ʃ.ɹ. ɻʝʟʝʥʮʚʝʡ, ʃ.ʄ. ɻʦʭʤʘʥ,              

ɺ.ʂ. ɾʜʘʥʶʢ, ɺ.ɻ. ʂʚʘʰʘ, ʇ.ʄ. ʂʦʚʘʣʴ, ʄ.ʄ. ʂʦʨʥʻʻʚ, ʄ.ʇ. ʃʫʢʽʥ, ʁ.ʁ. ʃʫʯʢʦ, 

ɺ.ɺ. ʄʦʟʛʦʚʠʡ, ɺ.ɹ. ʅʘʟʘʨʝʥʢʦ, ɯ.ɻ. ʆʚʯʠʥʥʽʢʦʚ, ɺ.ɻ. ʇʽʩʢʫʥʦʚ,                               

ɹ.ʉ. ʈʘʜʦʚʩʴʢʠʡ, ɯ.ɼ. ʉʘʭʘʨʦʚʘ, ɺ.ʇ. ʉʥʽʪʢʦ, ʅ.ɭ. ʉʪʨʘʭʦʚʘ, ɻ.ʂ. ʉʶʥʴʾ,                

ɻ.ɹ. ʌʫʢʩ, ɺ.ɯ. ʐʝʩʪʝʨʠʢʦʚ, ɻ. ʄʘʢʣʫʬʘ, ʌ. ʄʘʥʢʝ, ʂ. ʄʦʥʠʩʤʽʪ, ʄ. ʅʝʡʜʝʨʣʽʥ, 

ʃ.ɺ. ʅʽʞʙʦʻʨʘ, ʃ. ʈʝʜʝʨ, ɾ. ʖʜʨʦʥ ʪʘ ʽʥ. 

ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʨʽʟʥʠʤʠ ʘʚʪʦʨʘʤʠ ʚ ʨʦʙʦʪʘʭ                         

[5, 8, 10, 11, 15, 27, 35, 36, 41 ï 43, 45 ï 48, 51, 56, 68, 69, 78, 80 ï 94] 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʪʝʤʧʝʨʘʪʫʨʥʽ ʪʨʽʱʠʥʠ ʚʠʥʠʢʘʶʪʴ ʚʽʜ ʜʽʶʯʠʭ ʚ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʤʫ ʧʦʢʨʠʪʪʽ ʨʦʟʪʷʛʫʶʯʠʭ ʥʘʧʨʫʞʝʥʴ, ʷʢʽ ʟʫʤʦʚʣʝʥʽ ʟʤʽʥʦʶ 

ʪʝʤʧʝʨʘʪʫʨʠ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʚ ʩʚʦʶ ʯʝʨʛʫ ʜʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʦʟʪʨʽʩʢʫʚʘʥʥʷ. 

ʈʦʙʦʪʠ ʃ. ʈʝʜʝʨʘ, ʅ.ʄ. ʈʘʩʧʦʧʦʚʘ, ɺ. ɹʝʣʴʢʦʚʩʴʢʦʛʦ, ʄ.ʄ. ɯʚʘʥʦʚʘ,            

ɻ.ʂ. ʉʶʥʴʾ, ɸ.ʄ. ɹʦʛʫʩʣʘʚʩʴʢʦʛʦ, ɹ.ɯ. ʃʘʜʠʛʽʥʘ, ʀ.ʂ. ʗʮʝʚʠʯʘ,                               

ʖ.ɭ. ʅʽʢʦʣʴʩʴʢʦʛʦ, ɺ.ʄ. ʇʠʩʢʣʽʥʘ, ɺ.ʆ. ɿʠʢʦʚʘ ʪʘ ʨʷʜʫ ʽʥʰʠʭ ʜʦʩʣʽʜʥʠʢʽʚ,  

ʧʨʠʩʚʷʯʝʥʽ ʦʮʽʥʮʽ ʪʨʽʱʠʥʦʩʪʽʡʢʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʠʭ ʧʦʢʨʠʪʪʽʚ ʟ ʧʦʟʠʮʽʾ 

ʚʧʣʠʚʫ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʬʘʢʪʦʨʫ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʥʘʧʨʫʞʝʥʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʨʽʰʝʥʥʷ, ʷʢʽ ʥʝ ʚʨʘʭʦʚʫʚʘʣʠ ʘʙʦ ʥʝʜʦʩʪʘʪʥʴʦ ʚʨʘʭʦʚʫʚʘʣʠ 

ʟʤʽʥʫ ʨʝʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʽʚ ʽʟ ʟʤʽʥʦʶ ʪʝʤʧʝʨʘʪʫʨʠ. ʎʝ ʻ ʦʜʥʠʤ 

ʽʟ ʥʝʜʦʣʽʢʽʚ ʥʘʚʝʜʝʥʠʭ ʨʦʙʽʪ, ʪʘʢ ʷʢ ʚʽʜʦʤʦ, ʱʦ ʟʤʽʥʘ ʪʝʤʧʝʨʘʪʫʨʠ ʤʦʞʝ 

ʧʨʠʚʦʜʠʪʠ ʜʦ ʟʥʘʯʥʠʭ ʟʤʽʥ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ. ɺ ʪʦʡ ʞʝ 

ʯʘʩ, ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ, ʟʘʚʜʷʢʠ ʙʘʛʘʪʴʦʤ ʜʦʩʣʽʜʞʝʥʥʷʤ ʧʨʦʚʝʜʝʥʠʤ ʥʘ ʦʩʥʦʚʽ 

ʪʝʦʨʽʾ ʪʝʨʤʦʚôʷʟʢʦʧʨʫʞʥʦʩʪʽ [5 ï 18, 74 ï 79 ʪʘ ʽʥ.], ʩʪʚʦʨʝʥʦ ʥʘʫʢʦʚʫ ʙʘʟʫ ʜʣʷ 

ʘʥʘʣʽʟʫ ʪʝʨʤʦʨʝʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʤʽʥʠ 
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ʪʝʤʧʝʨʘʪʫʨʠ. ʎʝ ʜʦʟʚʦʣʠʣʦ ʙʽʣʴʰ ʦʙôʻʢʪʠʚʥʦ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʨʽʚʥʽ  

ʨʦʟʢʨʠʪʠ ʦʩʥʦʚʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʨʝʦʣʦʛʽʯʥʦʾ ʧʦʚʝʜʽʥʢʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ [40 ï 46].  

ʆʜʥʦʯʘʩʥʦ, ʥʘ ʙʘʟʽ ʩʫʯʘʩʥʠʭ ʫʷʚʣʝʥʴ ʧʨʦ ʤʽʮʥʽʩʪʴ ʪʘ ʜʦʚʛʦʚʽʯʥʽʩʪʴ 

ʚôʷʟʢʦʧʨʫʞʥʽʭ ʤʘʪʝʨʽʘʣʽʚ, ʫ ʨʷʜʽ ʨʦʙʽʪ ʙʫʣʠ ʦʜʝʨʞʘʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ 

ʧʨʦ ʭʘʨʘʢʪʝʨ ʧʨʦʮʝʩʽʚ ʨʫʡʥʫʚʘʥʥʷ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʪʘ ʪʝʦʨʝʪʠʯʥʽ ʟʘʣʝʞʥʦʩʪʽ 

ʜʣʷ ʦʮʽʥʢʠ ʾʭ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʨʝʞʠʤʫ 

ʥʘʚʘʥʪʘʞʝʥʥʷ [40 ï 46].  

ʅʘ ʦʩʥʦʚʽ ʪʘʢʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʩʫʪʪʻʚʦ ʟʘʣʝʞʠʪʴ ʷʢ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ, ʪʘʢ ʽ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʜʽʾ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. ʇʨʠʯʦʤʫ ʚ ʜʽʘʧʘʟʦʥʽ ʨʝʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʾʭ ʟʤʽʥʠ, ʟʥʘʯʝʥʥʷ ʤʦʜʫʣʷ 

ʧʨʫʞʥʦʩʪʽ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʴ ʥʘ ʜʝʢʽʣʴʢʘ ʧʦʨʷʜʢʽʚ. ʋ ʪʦ ʡ ʞʝ ʯʘʩ, ʤʽʮʥʽʩʪʴ ʥʘ 

ʨʦʟʪʷʛ ʟʤʽʥʶʻʪʴʩʷ  ʚʩʴʦʛʦ ʚ ʤʝʞʘʭ ʦʜʥʦʛʦ ʧʦʨʷʜʢʫ. ʍʘʨʘʢʪʝʨʥʦ, ʱʦ ʤʽʮʥʽʩʪʴ ʥʘ 

ʨʦʟʪʷʛ ʤʘʻ ʤʘʢʩʠʤʫʤ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ: ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʰʚʠʜʢʦʩʪʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʘʙʦ ʜʝʬʦʨʤʫʚʘʥʥʷ ʚʽʥ ʟʤʽʱʫʻʪʴʩʷ ʚ ʩʪʦʨʦʥʫ ʧʣʶʩʦʚʠʭ 

ʪʝʤʧʝʨʘʪʫʨ. ʆʪʨʠʤʘʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʩʫʪʪʻʚʫ 

ʨʝʣʘʢʩʘʮʽʶ ʥʘʧʨʫʞʝʥʴ ʚ ʘʩʬʘʣʴʪʦʙʝʪʦʥʽ ʥʘʚʽʪʴ ʧʨʠ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ʊʘʢ, 

ʧʨʠ ʊ = - 20 Áʉ ʥʘʧʨʫʞʝʥʥʷ ʟʘ ʦʜʥʫ ʭʚʠʣʠʥʫ ʤʦʞʝ ʚʽʜʨʝʣʘʢʩʫʚʘʪʠ ʜʦ 50 % ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʷʢʦʩʪʽ ʚôʷʞʫʯʦʛʦ ʪʘ ʡʦʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʪʝʨʤʦ-

ʚôʷʟʢʦʧʨʫʞʥʽʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʜʽʘʧʘʟʦʥʽ 

ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨ (ʊ < 20 ÁC),  ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʚʽʜʯʫʪʥʦʛʦ ʪʝʨʤʦ-

ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ, ʘʩʬʘʣʴʪʦʙʝʪʦʥ ʧʨʦʷʚʣʷʻ ʚʣʘʩʪʠʚʦʩʪʽ ʣʽʥʽʡʥʦʛʦ 

ʪʝʨʤʦʨʝʦʣʦʛʽʯʥʦ ʧʨʦʩʪʦʛʦ ʪʽʣʘ. ɼʦ ʥʴʦʛʦ ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ ʧʨʠʥʮʠʧ 

ʪʝʤʧʝʨʘʪʫʨʥʦ-ʯʘʩʦʚʦʾ ʘʥʘʣʦʛʽʾ, ʘ ʪʘʢʦʞ ʭʘʨʘʢʪʝʨʥʠʡ ʣʽʥʽʡʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ 

ʥʘʧʨʫʞʝʥʥʷʤʠ ʪʘ ʜʝʬʦʨʤʘʮʽʷʤʠ. ʊʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ 

ʭʘʨʘʢʪʝʨʥʠʤ ʻ ʯʘʩʦʚʠʡ ʭʘʨʘʢʪʝʨ ʨʫʡʥʫʚʘʥʥʷ. ʊʨʠʚʘʣʽʩʪʴ ʨʫʡʥʫʚʘʥʥʷ ʚ ʜʦʩʣʽʜʘʭ 

ʥʘ ʩʪʘʪʠʯʥʫ ʚʪʦʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʽʚʥʷ ʨʦʟʪʷʛʫʶʯʠʭ ʥʘʧʨʫʞʝʥʴ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ, ʽ 

ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʥʘ ʜʝʢʽʣʴʢʘ ʧʦʨʷʜʢʽʚ [5 ï 18, 74 ï 79 ʪʘ ʽʥ.]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʥʽ ʚ ʧʦʧʝʨʝʜʥʽʭ ʨʦʙʦʪʘʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ ʧʨʦ ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʪʝʨʤʦʨʝʦʣʦʛʽʯʥʠʭ ʽ ʪʝʨʤʦʤʝʭʘʥʽʯʥʠʭ 
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ʧʘʨʘʤʝʪʨʽʚ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʽʮʥʦʩʪʽ ʪʘ ʜʝʬʦʨʤʘʪʠʚʥʽ ʧʦʢʘʟʥʠʢʠ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ, ʘ ʪʘʢʦʞ ʚʠʷʚʣʷʶʪʴ ʩʧʝʮʠʬʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʡʦʛʦ 

ʪʝʨʤʦʨʝʦʣʦʛʽʯʥʦʾ ʧʦʚʝʜʽʥʢʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʪʝʨʤʦʥʘʧʨʫʞʝʥʠʡ ʩʪʘʥ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʽ ʥʘ ʫʪʚʦʨʝʥʥʷ ʚ ʥʴʦʤʫ ʪʨʽʱʠʥ ʫ ʟʚôʷʟʢʫ ʽʟ ʟʤʽʥʦʶ 

ʪʝʤʧʝʨʘʪʫʨʠ. 

ʅʘ ʦʩʥʦʚʽ ʚʩʪʘʥʦʚʣʝʥʠʭ ʜʘʥʠʭ ʤʦʞʥʘ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʫʪʚʦʨʝʥʥʶ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʪʨʽʱʠʥ ʚ ʧʦʢʨʠʪʪʽ ʧʝʨʝʜʫʻ ʜʦʚʛʦʪʨʠʚʘʣʠʡ ʧʨʦʮʝʩ ʟʤʽʥʠ 

ʪʝʨʤʦʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ ʧʨʠ ʨʽʯʥʠʭ ʽ ʜʦʙʦʚʠʭ ʢʦʣʠʚʘʥʥʷʭ ʪʝʤʧʝʨʘʪʫʨʠ. 

ɸʩʬʘʣʴʪʦʙʝʪʦʥ ʚ ʰʠʨʦʢʦʤʫ ʩʧʝʢʪʨʽ ʜʽʶʯʠʭ ʪʝʤʧʝʨʘʪʫʨ ʪʘ ʪʨʠʚʘʣʦʩʪʽ ʜʽʾ 

ʥʘʧʨʫʞʝʥʴ ʽ ʜʝʬʦʨʤʘʮʽʡ, ʘ ʪʘʢʦʞ ʰʚʠʜʢʦʩʪʽ ʾʭ ʟʤʽʥʠ, ʧʨʦʷʚʣʷʻ ʚʣʘʩʪʠʚʦʩʪʽ 

ʪʝʨʤʦʨʝʦʣʦʛʽʯʥʦʛʦ ʪʽʣʘ. ʋ ʥʴʦʤʫ ʨʦʟʚʠʚʘʶʪʴʩʷ ʧʨʦʮʝʩʠ ʧʦʚʟʫʯʦʩʪʽ ʪʘ 

ʨʝʣʘʢʩʘʮʽʾ ʥʘʚʽʪʴ ʧʨʠ ʥʠʟʴʢʠʭ ʚʽʜôʻʤʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ɺ ʦʙʣʘʩʪʽ ʪʝʤʧʝʨʘʪʫʨ, ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʪʨʠʚʘʣʦʩʪʽ ʜʽʾ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʥʘʧʨʫʞʝʥʴ, ʱʦ ʚʠʢʣʠʢʘʶʪʴ 

ʫʪʚʦʨʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʪʨʽʱʠʥ, ʘʩʬʘʣʴʪʦʙʝʪʦʥ ʧʨʦʷʚʣʷʻ ʚʣʘʩʪʠʚʦʩʪʽ, ʧʦʜʽʙʥʽ 

ʣʽʥʽʡʥʦʤʫ ʪʝʨʤʦʨʝʦʣʦʛʽʯʥʦʤʫ ʧʨʦʩʪʦʤʫ ʤʘʪʝʨʽʘʣʫ. ɻʨʘʥʠʯʥʠʡ ʩʪʘʥ ʧʨʠ 

ʫʪʚʦʨʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʪʨʽʱʠʥ ʚ ʧʦʢʨʠʪʪʽ ʥʘʩʪʘʻ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʦʩʪʫʧʦʚʦʛʦ 

ʥʘʢʦʧʠʯʝʥʥʷ ʧʦʰʢʦʜʞʝʥʴ ʩʪʨʫʢʪʫʨʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʯʝʨʝʟ ʩʪʘʪʠʯʥʫ ʪʘ 

ʜʠʥʘʤʽʯʥʫ ʚʪʦʤʫ ʤʘʪʝʨʽʘʣʫ, ʚʣʘʩʪʠʚʫ ʢʽʥʝʪʠʯʥʦʤʫ ʭʘʨʘʢʪʝʨʫ ʨʫʡʥʫʚʘʥʥʷ. 

ɿʘʚʜʷʢʠ ʦʪʨʠʤʘʥʠʤ ʨʝʟʫʣʴʪʘʪʘʤ ʚ ʧʦʧʝʨʝʜʥʽʭ ʨʦʙʦʪʘʭ                                        

[5 ï 18, 74 ï 79 ʪʘ ʽʥ.]  ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʪʝʤʧʝʨʘʪʫʨʥʽ ʤʘʢʨʦʪʨʽʱʠʥʠ ʻ ʥʘʩʣʽʜʢʦʤ 

ʨʦʟʨʠʚʫ ʩʫʮʽʣʴʥʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʦʩʪʫʧʦʚʦʛʦ ʯʠ ʰʚʠʜʢʦʛʦ 

ʥʘʢʦʧʠʯʝʥʥʷ ʥʝʟʚʦʨʦʪʥʦʛʦ ʫʰʢʦʜʞʝʥʥʷ ʡʦʛʦ ʩʪʨʫʢʪʫʨʠ ʧʦ ʚʩʴʦʤʫ ʧʝʨʝʪʠʥʽ 

ʧʦʢʨʠʪʪʷ. ʅʘʢʦʧʠʯʝʥʥʷ ʧʦʰʢʦʜʞʝʥʴ ʩʪʨʫʢʪʫʨʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʧʨʦʭʦʜʠʪʴ 

ʯʝʨʝʟ ʨʦʟʨʠʚ ʟʚôʷʟʢʽʚ ʫ ʤʘʪʝʨʽʘʣʽ ʚʥʘʩʣʽʜʦʢ ʜʽʾ ʨʦʟʪʷʛʫʶʯʠʭ ʥʘʧʨʫʞʝʥʴ 

ʨʽʟʥʦʤʘʥʽʪʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʷʢʽ ʚ ʩʚʦʶ ʯʝʨʛʫ ʚʠʥʠʢʘʶʪʴ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʦʭʦʣʦʜʞʝʥʥʷ ʧʨʠ ʢʦʣʠʚʘʥʥʷʭ ʪʝʤʧʝʨʘʪʫʨʠ, ʦʜʥʦʯʘʩʥʦ ʚʠʢʣʠʢʘʶʯʠ ʟʤʽʥʫ 

ʪʝʨʤʦʨʝʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ.  

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʜʦʩʷʛʥʫʪʽ ʫʩʧʽʭʠ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʚ ʦʙʣʘʩʪʽ  ʚʠʟʥʘʯʝʥʥʷ 

ʥʘʧʨʫʞʝʥʴ ʽ ʜʝʬʦʨʤʘʮʽʡ, ʘ ʪʘʢʦʞ ʦʮʽʥʢʠ ʤʽʮʥʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʽʚ, ʮʽ ʜʘʥʽ ʱʝ 

ʥʝ ʟʥʘʡʰʣʠ ʥʘʣʝʞʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠ ʨʦʟʨʦʙʮʽ ʤʝʪʦʜʠʢ ʦʮʽʥʢʠ 
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ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʪʨʽʱʠʥʦʩʪʽʡʢʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ. ʌʘʢʪʠʯʥʦ, ʧʨʠ 

ʚʠʚʯʝʥʥʽ ʧʠʪʘʥʴ ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʪʨʽʱʠʥʦʩʪʽʡʢʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʠʭ ʧʦʢʨʠʪʪʽʚ, 

ʙʽʣʴʰʽʩʪʴ ʨʦʙʽʪ ʙʫʣʦ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʦʜʥʦʩʪʦʨʦʥʥʻ ʚʨʘʭʫʚʘʥʥʷ ʜʘʥʠʭ ʬʘʢʪʦʨʽʚ. 

ʋ ʪʦʡ ʞʝ ʯʘʩ, ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʟôʷʚʠʣʠʩʴ ʨʦʙʦʪʠ, ʚ ʷʢʠʭ ʫ ʢʦʤʧʣʝʢʩʽ 

ʚʨʘʭʦʚʫʚʘʣʠʩʴ ʪʝʨʤʦʨʝʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʷʢ 

ʪʝʨʤʦʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ, ʪʘʢ ʽ ʡʦʛʦ ʛʨʘʥʠʯʥʦʛʦ 

ʩʪʘʥʫ ʧʨʠ ʟʤʽʥʽ ʪʝʤʧʝʨʘʪʫʨʠ [8, 36, 41 ï 43, 45, 46, 48 ʪʘ ʽʥ.]. ɼʦ ʪʘʢʦʛʦ 

ʥʘʧʨʷʤʢʫ ʚʽʜʥʦʩʷʪʴʩʷ ʨʦʙʦʪʠ ʆ.ɻ. ɹʘʙʘʢʘ, ʉ.ɺ. ʇʦʥʦʤʘʨʴʦʚʦʾ, ʃ.ʉ. ɻʫʙʘʯʘ,                           

ɹ.ʉ. ʈʘʜʦʚʩʴʢʦʛʦ, ɺ.ɺ. ʄʦʟʛʦʚʦʛʦ, ʆ.ʖ. ʄʝʨʟʣʽʢʽʥʘ  ʪʘ ʽʥʰʠʭ ʜʦʩʣʽʜʥʠʢʽʚ. 

ʋ ʮʠʭ ʨʦʙʦʪʘʭ ʧʨʠ ʦʮʽʥʮʽ ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʪʨʽʱʠʥʦʩʪʽʡʢʦʩʪʽ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʠʭ ʧʦʢʨʠʪʪʽʚ ʙʽʣʴʰ ʨʝʘʣʴʥʦ ʚʨʘʭʦʚʫʚʘʣʘʩʴ ʟʤʽʥʘ ʪʝʤʧʝʨʘʪʫʨʠ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʜʦʙʦʚʠʭ ʪʘ ʨʽʯʥʠʭ ʾʾ ʢʦʣʠʚʘʥʴ. ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʪʝʨʤʦʥʘʧʨʫʞʝʥʦʛʦ 

ʩʪʘʥʫ ʚʨʘʭʦʚʫʶʪʴʩʷ ʪʝʨʤʦʚôʷʟʢʦʧʨʫʞʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ, ʧʘʨʘʤʝʪʨʠ 

ʪʘ ʧʦʢʘʟʥʠʢʠ ʷʢʠʭ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫʤʦʚʠ ʛʨʘʥʠʯʥʦʛʦ ʩʪʘʥʫ, ʚ ʷʢʠʭ ʚʨʘʭʦʚʫʻʪʴʩʷ ʟʤʽʥʘ 

ʪʝʤʧʝʨʘʪʫʨʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʚ ʯʘʩʽ, ʘ ʪʘʢʦʞ ʟʤʽʥʘ ʡʦʛʦ ʪʝʨʤʦʤʝʭʘʥʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ, ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʥʘʧʨʫʞʝʥʴ ʚ ʯʘʩʽ, ʮʠʢʣʽʯʥʽʩʪʴ ʾʭ 

ʜʽʾ ʪʘ ʽʥʰʽ ʜʽʶʯʽ ʬʘʢʪʦʨʠ. 

ʋ ʪʦʡ ʞʝ ʯʘʩ, ʤʘʡʞʝ ʚʩʽ ʨʦʟʛʣʷʥʫʪʽ ʚʠʱʝ ʨʦʙʦʪʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʦʮʽʥʢʠ 

ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʪʨʽʱʠʥʦʩʪʽʡʢʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʠʭ ʧʦʢʨʠʪʪʽʚ ʘʚʪʦʤʦʙʽʣʴʥʠʭ 

ʜʦʨʽʛ, ʷʢʽ ʘʚʪʦʤʘʪʠʯʥʦ ʧʝʨʝʥʦʩʷʪʴʩʷ ʥʘ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʽ ʧʦʢʨʠʪʪʷ ʤʝʪʘʣʝʚʠʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ. ʇʨʦʪʝ ʨʦʟʨʘʭʫʥʢʦʚʽ ʩʭʝʤʠ, ʱʦ ʥʘʚʝʜʝʥʽ ʚ ʮʠʭ ʨʦʙʦʪʘʭ, ʥʝ 

ʜʦʩʪʘʪʥʴʦ ʧʦʚʥʦ ʚʨʘʭʦʚʫʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʙʦʪʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ 

ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ.  

ʋ ʨʦʙʦʪʽ [97] ʘʚʪʦʨʦʤ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʯʦʪʠʨʠ ʦʩʥʦʚʥʽ ʛʽʧʦʪʝʟʠ ʛʨʘʥʠʯʥʦʛʦ 

ʩʪʘʥʫ ʤʘʪʝʨʽʘʣʽʚ ʚ ʢʣʘʩʠʯʥʽʡ ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ, ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ ʥʘʡʙʽʣʴʰʦʛʦ 

ʥʦʨʤʘʣʴʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ ůmax, ʣʽʥʽʡʥʦʾ ʚʽʜʥʦʩʥʦʾ ʜʝʬʦʨʤʘʮʽʾ Ůmax, ʥʘʡʙʽʣʴʰʦʛʦ 

ʥʘʧʨʫʞʝʥʥʷ Űmax ʪʘ ʧʠʪʦʤʦʾ ʧʦʪʝʥʮʽʡʥʦʾ ʝʥʝʨʛʽʾ ʬʦʨʤʦʟʤʽʥʠ umax. 

ɺʠʭʽʜʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʤʽʮʥʽʩʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʫ, ʧʨʠ ʚʠʚʯʝʥʥʽ 

ʪʨʠʚʘʣʦʾ ʤʽʮʥʦʩʪʽ, ʻ ʨʝʟʫʣʴʪʘʪ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʧʨʠ ʧʦʩʪʽʡʥʦʤʫ 
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ʥʘʚʘʥʪʘʞʝʥʥʽ (ʥʘʧʨʠʢʣʘʜ, ʚ ʫʤʦʚʘʭ ʦʩʴʦʚʦʛʦ ʨʦʟʪʷʛʫ) ʪʘ ʧʦʩʪʽʡʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ 

ʊ. ʇʨʠ ʮʴʦʤʫ, ʚʠʟʥʘʯʘʶʪʴ ʟʘʣʝʞʥʽʩʪʴ ʯʘʩʫ ʜʦ ʨʫʡʥʫʚʘʥʥʷ t*  ʚʽʜ ʥʘʧʨʫʞʝʥʥʷ ʪʘ 

ʪʝʤʧʝʨʘʪʫʨʠ, ʘʙʦ ʥʘʚʧʘʢʠ ï ʟʘʣʝʞʥʽʩʪʴ ʛʨʘʥʠʯʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ ů*, ʱʦ 

ʚʠʪʨʠʤʫʻ ʟʨʘʟʦʢ, ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʜʽʾ ʧʦʩʪʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ 

[97]: 

 

t* = t* (ů, ʊ),     (1.1) 

 

ů
*
 = ů

*
 (t, ʊ).    (1.2) 

 

ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʢʦʤʧʣʝʢʩʥʝ ʚʨʘʭʫʚʘʥʥʷ ʯʘʩʫ ʜʽʾ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠ 

ʚʠʟʥʘʯʝʥʥʽ ʜʝʬʦʨʤʘʮʽʡʥʠʭ ʪʘ ʤʽʮʥʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʜʝʙʽʣʴʰʦʛʦ 

ʩʪʦʩʫʚʘʣʦʩʷ ʦʮʽʥʢʠ ʪʨʽʱʠʥʦʩʪʽʡʢʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʠʭ ʰʘʨʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʢʦʣʠʚʘʥʴ ʪʝʤʧʝʨʘʪʫʨʠ, ʘ ʪʘʢʦʞ ʝʧʽʟʦʜʠʯʥʦ (ʥʝ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦ) ʚʨʘʭʦʚʫʚʘʣʦʩʴ 

ʧʨʠ ʦʮʽʥʮʽ ʪʨʽʱʠʥʦʩʪʽʡʢʦʩʪʽ ʚʽʜ ʜʽʾ ʪʨʘʥʩʧʦʨʪʫ. 

ʗʢʱʦ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʚʧʨʦʜʦʚʞ ʜʝʷʢʦʛʦ ʧʝʨʽʦʜʫ ʯʘʩʫ tʨ ʥʘʧʨʫʞʝʥʥʷ ů̔  ʪʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʊ̔  ʟʤʽʥʶʶʪʴʩʷ ʧ ʨʘʟʽʚ, ʧʽʩʣʷ ʯʦʛʦ ʥʘʩʪʫʧʘʻ ʨʫʡʥʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ, 

ʪʦ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʧʨʘʚʠʣʦʤ ʣʽʥʽʡʥʦʛʦ ʩʫʤʫʚʘʥʥʷ ʧʦʰʢʦʜʞʝʥʴ ʤʦʜʝʣʴ 

ʜʦʚʛʦʪʨʠʚʘʣʦʾ ʤʽʮʥʦʩʪʽ ʧʨʠ ʥʝʩʪʘʮʽʦʥʘʨʥʦʤʫ ʨʝʞʠʤʽ ʥʘʚʘʥʪʘʞʝʥʥʷ [36 ï 39, 97] 

ʤʘʪʠʤʝ ʚʠʛʣʷʜ: 
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    (1.3) 

 

ʜʝ t  ̔ï  ʬʘʢʪʠʯʥʠʡ ʯʘʩ ʜʽʾ ʥʘʧʨʫʞʝʥʥʷ ů̔ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʊ̔, t *̔ ï ʯʘʩ ʜʦ 

ʨʫʡʥʫʚʘʥʥʷ ʧʨʠ ʧʦʩʪʽʡʥʠʭ ʟʥʘʯʝʥʥʷʭ ʪʝʤʧʝʨʘʪʫʨʠ ʊ̔   ʪʘ ʥʘʧʨʫʞʝʥʥʷ ů̔.. 

ʊʦʜʽ, ʩʫʤʘ ʬʘʢʪʠʯʥʠʭ ʧʝʨʽʦʜʽʚ ʯʘʩʫ ʜʽʾ ʥʘʚʘʥʪʘʞʝʥʥʷ ʙʫʜʝ ʚʽʜʧʦʚʽʜʘʪʠ 

ʯʘʩʫ ʜʦ ʨʫʡʥʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ tʨ [97]. 
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ɸʚʪʦʨʘʤʠ [36 ï 39, 97] ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʛʽʜʥʦ ʧʨʘʚʠʣʘ ʣʽʥʽʡʥʦʛʦ 

ʥʘʢʦʧʠʯʝʥʥʷ ʧʦʰʢʦʜʞʝʥʴ, ʨʫʡʥʫʚʘʥʥʷ ʤʦʜʝʣʽ ʚʽʜ ʚʪʦʤʠ ʧʨʠ ʥʝʩʪʘʮʽʦʥʘʨʥʦʤʫ 

ʨʝʞʠʤʽ ʚʽʜʙʫʣʦʩʴ ʧʽʩʣʷ ʧ ʨʝʞʠʤʽʚ. ʊʦʤʫ ʧʨʠʡʤʘʻʤʦ, ʱʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ j-ʫ 

ʨʝʞʠʤʽ ʘʤʧʣʽʪʫʜʠ ʟʤʽʥʥʠʭ ʥʘʧʨʫʞʝʥʴ ů j ʚʠʥʠʢʘʣʘ ʚ ʯʠʩʣʽ ʮʠʢʣʽʚ N j. 

ʊʦʜʽ, ʟʘʛʘʣʴʥʝ ʯʠʩʣʦ ʮʠʢʣʽʚ ʜʦ ʨʫʡʥʫʚʘʥʥʷ ʙʫʜʝ ʨʽʚʥʠʤ: 

 

,
1

ä
=

=
n

j

jʨ NN       (1.4) 

 

ʜʝ Nj ï ʬʘʢʪʠʯʥʘ ʢʽʣʴʢʽʩʪʴ ʮʠʢʣʽʚ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟ ʘʤʧʣʽʪʫʜʦʶ ʥʘʧʨʫʞʝʥʥʷ 

ůj. 

ʉʧʝʮʠʬʽʯʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʩʧʦʨʫʜʘʭ ʪʘ ʨʝʞʠʤ ʡʦʛʦ ʨʫʭʫ, ʟʤʝʥʰʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʜʽʾ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʚʥʘʩʣʽʜʦʢ ʟʤʝʥʰʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʦʨʦʛʘʤʠ 

ʟʘʛʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ, ʤʦʞʫʪʴ ʙʫʪʠ ʚʨʘʭʦʚʘʥʽ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʢʽʥʝʪʠʯʥʦʾ 

ʪʝʦʨʽʾ ʤʽʮʥʦʩʪʽ ʪʚʝʨʜʠʭ ʪʽʣ ʪʘ ʪʝʦʨʽʾ ʪʝʨʤʦʚôʷʟʢʦʧʨʫʞʥʦʩʪʽ [36 ï 39, 97].                    

ʋ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʛʨʘʥʠʯʥʠʡ ʩʪʘʥ ʤʦʞʥʘ ʦʧʠʩʫʚʘʪʠ ʫʤʦʚʘʤʠ ʜʦʚʛʦʪʨʠʚʘʣʦʾ 

ʤʽʮʥʦʩʪʽ ɯʣʣʶʰʠʥʘ ʯʠ ɹʝʡʣʽ, ʚʽʜʧʦʚʽʜʥʦ: 
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pt
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     (1.5) 
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     (1.6) 

 

ʜʝ tp ï ʯʘʩ ʜʦ ʨʫʡʥʫʚʘʥʥʷ (ʨʦʟʪʨʽʩʢʫʚʘʥʥʷ) ʧʦʢʨʠʪʪʷ; t
*
 ï ʬʫʥʢʮʽʷ 

ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ; ů
*
 ï ʛʨʘʥʠʯʥʝ ʥʘʧʨʫʞʝʥʥʷ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ; ů(t) ï 

ʥʘʧʨʫʞʝʥʥʷ ʚ ʘʩʬʘʣʴʪʦʙʝʪʦʥʽ; ʊ(t) ï ʪʝʤʧʝʨʘʪʫʨʘ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ. 
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ʅʘ ʧʨʦʪʠʚʘʛʫ ʢʨʠʪʝʨʽʶ ɹʝʡʣʽ, ʧʨʠ ʷʢʦʤʫ ʨʝʟʫʣʴʪʘʪ ʨʦʟʨʘʭʫʥʢʫ ʥʝ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʯʝʨʛʦʚʦʩʪʽ ʧʨʠʢʣʘʜʘʥʥʷ ʽʤʧʫʣʴʩʽʚ ʥʘʧʨʫʞʝʥʥʷ ʨʽʟʥʦʾ ʚʝʣʠʯʠʥʠ, 

ʫʤʦʚʘ ɸ.ɸ. ɯʣʴʶʰʠʥʘ ʚʨʘʭʦʚʫʻ ʽʩʪʦʨʽʶ ʥʘʚʘʥʪʘʞʝʥʥʷ [8, 97]. 

ʊʘʢ, ɺ.ɺ. ʄʦʟʛʦʚʠʤ ʜʦʩʣʽʜʞʝʥʦ, ʱʦ ʚʠʜʥʦ ʧʝʨʝʜʫʤʦʚʠ, ʟʘʢʣʘʜʝʥʽ ʚ 

ʢʨʠʪʝʨʽʷʭ ɹʝʡʣʽ (1.7) ʽ ɯʣʴʶʰʠʥʘ (1.8), ʚ ʜʝʷʢʦʤʫ ʨʦʟʫʤʽʥʥʽ ʧʨʦʪʠʣʝʞʥʽ. 

ʉʧʦʯʘʪʢʫ ʨʦʟʛʣʷʥʝʤʦ ʢʨʠʪʝʨʽʡ ɹʝʡʣʽ. ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʥʘʧʨʫʞʝʥʥʷ ů ʽ 

ʪʝʤʧʝʨʘʪʫʨʘ ʊ ʜʦʚʽʣʴʥʦ ʟʤʽʥʶʶʪʴʩʷ ʚ ʯʘʩʽ. ʊʦʜʽ ʧʨʦʪʷʛʦʤ ʤʘʣʦʛʦ ʧʨʦʤʽʞʢʫ 

ʯʘʩʫ dt ʚʽʜ t ʜʦ (t+dt) ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʥʘʧʨʫʞʝʥʥʷ ʨʽʚʥʠʤ ů(t), ʘ ʪʝʤʧʝʨʘʪʫʨʫ 

T(t). ʗʢʙʠ ʜʦ ʟʨʘʟʢʘ ʙʫʣʦ ʜʦʢʣʘʜʝʥʦ ʚʽʜ ʧʦʯʘʪʢʦʚʦʛʦ ʤʦʤʝʥʪʫ ʜʦ ʨʫʡʥʫʚʘʥʥʷ 

ʧʦʩʪʽʡʥʫ ʥʘʧʨʫʞʝʥʥʷ ů=ů(t) ʧʨʠ ʧʦʩʪʽʡʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ T=T(t), ʪʦ ʡʦʛʦ 

ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʜʦ ʨʫʡʥʫʚʘʥʥʷ ʟʛʽʜʥʦ ʟ ʚʠʧʨʦʙʫʚʘʥʥʷʤʠ ʥʘ ʪʨʠʚʘʣʫ ʤʽʮʥʽʩʪʴ 

ʟʘʣʝʞʥʦʩʪʽ (1.7) ʩʪʘʥʦʚʠʣʘ ʙ t*(ů(t),T(t)). ʊʦʤʫ ʚʽʜʥʦʩʥʝ ʟʤʝʥʰʝʥʥʷ 

ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʟʨʘʟʢʘ ʚʥʘʩʣʽʜʦʢ ʜʽʾ ʥʘ ʥʴʦʛʦ ʥʘʧʨʫʞʝʥʥʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ T(t) 

ʧʨʦʪʷʛʦʤ dt ʭʘʨʘʢʪʝʨʠʟʫʻ ʟʤʽʥʫ ʤʽʨʠ ʧʦʰʢʦʜʞʝʥʦʩʪʽ ʽ ʜʦʨʽʚʥʶʻ dt/t*(ů(t),T(t)). 

ʉʫʤʘʨʥʘ ʤʽʨʘ ʧʦʰʢʦʜʞʝʥʦʩʪʽ ʟʘ ɹʝʡʣʽ ɹ

tʄ 1  ʟʘ ʯʘʩ t1 ʟʤʽʥʠ ʥʘʧʨʫʞʝʥʴ ʽ 

ʪʝʤʧʝʨʘʪʫʨʠ, ʚʽʜʧʦʚʽʜʥʦ, ʙʫʜʝ ʜʦʨʽʚʥʶʚʘʪʠ: 
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.                                      (1.7) 

 

ʊʫʪ ʧʽʜ ʤʽʨʦʶ ʧʦʰʢʦʜʞʝʥʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʤʘʻʪʴʩʷ ʥʘ ʫʚʘʟʽ 

ʬʦʨʤʘʣʴʥʝ ʢʽʥʝʪʠʯʥʝ ʧʦʥʷʪʪʷ ʥʝʦʙʦʨʦʪʥʠʭ ʨʦʟʨʠʚʽʚ ʧʦʰʢʦʜʞʝʥʴ ʟʚ'ʷʟʢʽʚ ʫ 

ʤʘʪʝʨʽʘʣʽ, ʱʦ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʚ ʯʘʩʽ ʧʨʠ ʧʝʚʥʦʤʫ ʭʘʨʘʢʪʝʨʽ ʚʧʣʠʚʫ ʙʫʜʴ-ʷʢʦʛʦ ʟ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʬʘʢʪʦʨʽʚ. ʄʽʨʘ ʧʦʰʢʦʜʞʝʥʦʩʪʽ ï ʚʽʜʥʦʩʥʠʡ ʧʘʨʘʤʝʪʨ, ʷʢʠʡ 

ʪʘʢʦʞ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʪʫʧʽʥʴ (ʯʘʩʪʢʫ) ʧʦʰʢʦʜʞʝʥʥʷ (ʨʫʡʥʫʚʘʥʥʷ) ʩʪʨʫʢʪʫʨʠ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʧʨʠ ʚʧʣʠʚʽ ʨʫʡʥʫʶʯʦʛʦ ʬʘʢʪʦʨʫ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʘʢʩʠʤʘʣʴʥʦ 

ʤʦʞʣʠʚʠʤ ʟʥʘʯʝʥʥʷʤ ʧʦʰʢʦʜʞʝʥʥʷ. 

ʋ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ, ʘʚʪʦʨʦʤ [8, 97] ʨʦʟʛʣʷʥʫʪʦ ʢʨʠʪʝʨʽʡ ɸ.ɸ. ɯʣʴʶʰʠʥʘ. 

ʅʝʭʘʡ ʚ ʜʝʷʢʠʡ ʤʦʤʝʥʪ ʯʘʩʫ t, ʢʦʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ʜʦʨʽʚʥʶʻ T(t), ʟʘ ʤʘʣʠʡ 
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ʧʨʦʤʽʞʦʢ ʯʘʩʫ ʥʘʧʨʫʞʝʥʥʷ ʟʙʽʣʴʰʠʣʠʩʴ ʥʘ dů(t). ʆʮʽʥʠʤʦ ʦʙʫʤʦʚʣʝʥʝ ʮʠʤ 

ʦʩʣʘʙʣʝʥʥʷ ʟʨʘʟʢʘ ʜʦ ʜʝʷʢʦʛʦ ʧʦʜʘʣʴʰʦʛʦ ʤʦʤʝʥʪʫ t1. ʅʘʡʙʽʣʴʰʽ ʥʘʧʨʫʞʝʥʥʷ, 

ʷʢʽ ʟʨʘʟʦʢ ʤʽʛ ʙʠ ʚʠʪʨʠʤʘʪʠ ʧʨʦʪʷʛʦʤ (t1-t) ʧʨʠ ʧʦʩʪʽʡʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ T=T(t) 

ʩʪʘʥʦʚʠʪʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʪʨʠʚʘʣʫ ʤʽʮʥʽʩʪʴ ʟʘʣʝʞʥʦʩʪʽ (1.8) ů*(t1-

t,T(t)). ʊʦʤʫ, ʚʽʜʥʦʩʥʝ ʧʦʩʣʘʙʣʝʥʥʷ ʟʨʘʟʢʘ ʜʦ ʤʦʤʝʥʪʫ t1, ʚʥʘʩʣʽʜʦʢ ʟʙʽʣʴʰʝʥʥʷ 

ʚ ʤʦʤʝʥʪ t ʥʘʧʨʫʞʝʥʥʷ ʥʘ dů(t), ʙyʜe ʨʽʚʥʠʤ dů(t)/ů*(t1-t,T(t)). ʊʦʤʫ, ʩʫʤʘʨʥʘ 

ʤʽʨʘ ʧʦʰʢʦʜʞʝʥʦʩʪʽ ʧʦ ɯʣʴʶʰʠʥʫ ʟʘ ʯʘʩ t1 ʧʨʠ ʟʤʽʥʽ ʥʘʧʨʫʞʝʥʥʷ ʽ ʪʝʤʧʝʨʘʪʫʨʠ, 

ʙʫʜʝ ʨʽʚʥʦʶ: 
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ʋ ʚʠʧʘʜʢʫ ʢʦʣʠ ʤʽʨʘ ʧʦʰʢʦʜʞʝʥʦʩʪʽ ʜʦʩʷʛʘʻ ʟʥʘʯʝʥʥʷ ʨʽʚʥʦʛʦ 1, 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʫʡʥʫʚʘʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʯʘʩʫ t1-tp. ʆʪʞʝ, ʢʨʠʪʝʨʽʡ ɹʝʡʣʽ ʦʮʽʥʶʻ 

ʧʦʰʢʦʜʞʝʥʽʩʪʴ, ʚʠʭʦʜʷʯʠ ʟ ʨʝʩʫʨʩʫ ʤʘʪʝʨʽʘʣʫ ʟ ʧʦʟʠʮʽʾ ʜʦʚʛʦʚʽʯʥʦʩʪʽ 

(ʚʽʜʥʦʰʝʥʥʷ ʬʘʢʪʠʯʥʦʛʦ ʯʘʩʫ ʜʽʾ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʦ ʤʦʞʣʠʚʦʾ ʜʦʚʛʦʚʽʯʥʦʩʪʽ 

ʟʨʘʟʢʘ ʧʨʠ ʮʴʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ), ʘ ʢʨʠʪʝʨʽʡ ɯʣʴʶʰʠʥʘ ʦʮʽʥʶʻ ʧʦʰʢʦʜʞʝʥʽʩʪʴ, 

ʚʠʭʦʜʷʯʠ ʟ ʨʝʩʫʨʩʫ ʤʘʪʝʨʽʘʣʫ ʧʦ ʤʽʮʥʦʩʪʽ (ʚʽʜʥʦʰʝʥʥʷ ʬʘʢʪʠʯʥʦ ʜʽʶʯʦʛʦ 

ʥʘʧʨʫʞʝʥʥʷ ʜʦ ʛʨʘʥʠʯʥʦ ʤʦʞʣʠʚʦʛʦ ʧʨʠ ʮʽʡ ʞʝ ʪʨʠʚʘʣʦʩʪʽ ʜʽʾ ʥʘʚʘʥʪʘʞʝʥʥʷ). 

ɺ ʦʢʨʝʤʦʤʫ ʚʠʧʘʜʢʫ ʫʤʦʚʠ ɹʝʡʣʽ (1.7) ʧʨʠ ʧʦʚʪʦʨʥʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ ʻ 

ʛʽʧʦʪʝʟʘ ʄʘʡʥʝʨʘ, ʱʦ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʚʘʥʘ ʜʣʷ ʚʠʚʯʝʥʥʷ ʤʽʮʥʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ 

ʥʘ ʚʪʦʤʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʜʦʨʦʞʥʴʦ-ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʚʢʣʶʯʘʶʯʠ ʡ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥ ʧʨʠ ʚʧʣʠʚʽ ʜʽʾ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ [8, 36, 45, 46, 97 ï 99]. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ (1.7) ʫʤʦʚʘ ɯʣʴʶʰʠʥʘ (1.8) ʚʽʜʦʙʨʘʞʘʻ ʚʧʣʠʚ ʧʝʨʝʜʽʩʪʦʨʽʾ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʰʚʠʜʢʽʩʪʴ ʥʘʢʦʧʠʯʝʥʥʷ ʧʦʰʢʦʜʞʝʥʴ: ʥʘʧʨʠʢʣʘʜ, ʧʨʠ ʜʽʾ ʜʚʦʭ 

ʧʦʩʣʽʜʦʚʥʠʭ ʽʤʧʫʣʴʩʽʚ ʥʘʧʨʫʞʝʥʴ ʨʽʚʥʦʾ ʪʨʠʚʘʣʦʩʪʽ ʽ ʨʽʟʥʦʾ ʚʝʣʠʯʠʥʠ ʤʽʨʘ 

ʧʦʰʢʦʜʞʝʥʦʩʪʽ ʧʦ ɹʝʡʣʽ (ʟʥʘʯʝʥʥʷ ʽʥʪʝʛʨʘʣʘ ʚ ʤʝʞʘʭ [0, t]  ʚ (1.7)) ʥʝ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʯʝʨʛʦʚʦʩʪʽ ʧʨʦʭʦʜʞʝʥʥʷ ʮʠʭ ʽʤʧʫʣʴʩʽʚ, ʘ ʤʽʨʘ ʧʦʰʢʦʜʞʝʥʦʩʪʽ ʧʦ                     

ɸ.ɸ. ɯʣʴʶʰʠʥʫ (ʟʥʘʯʝʥʥʷ ʽʥʪʝʛʨʘʣʘ ʚ ʤʝʞʘʭ [0, t]  ʚ (1.8)) ʙʫʜʝ ʟʘʣʝʞʘʪʠ ʚʽʜ ʪʦʛʦ 

ʷʢʝ ʟ ʥʘʧʨʫʞʝʥʴ ʜʽʷʣʦ ʨʘʥʽʰʝ. ʆʜʥʘʢ, ʷʢ ʧʦʢʘʟʫʻ ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʜʣʷ ʨʝʞʠʤʫ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʟ ʧʦʩʪʽʡʥʦʶ ʰʚʠʜʢʽʩʪʶ ʨʦʩʪʫ ʥʘʧʨʫʞʝʥʴ ʧʨʠ ʜʘʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ, 
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ʨʝʟʫʣʴʪʘʪʠ, ʦʜʝʨʞʫʚʘʥʽ ʟʘ ʮʠʤʠ ʫʤʦʚʘʤʠ, ʤʘʣʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ. 

ɼʽʡʩʥʦ, ʚʠʙʨʘʚʰʠ ʜʣʷ t*(ů, ʊ), ʟʘʜʘʚʰʠ ʟʤʽʥʫ ʥʘʧʨʫʞʝʥʴ ʚ ʯʘʩʽ ʟ ʧʦʩʪʽʡʥʦʶ 

ʰʚʠʜʢʽʩʪʶ (ů(t)=Vů(t) ʽ ʚʟʷʚʰʠ ʽʥʪʝʛʨʘʣʠ (1.7) ʪʘ (1.8), ʦʪʨʠʤʘʻʤʦ ʟʥʘʯʝʥʥʷ tp
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ʧʨʠ ʟʤʽʥʽ ʧʘʨʘʤʝʪʨʽʚ bŰ ʚʽʜ bŰ=1- ʜʦ bŰ=5 ʯʘʩ ʨʫʡʥʫʚʘʥʥʷ ʟʘ ʢʨʠʪʝʨʽʻʤ ɹʝʡʣʽ b

pt  

ʙʽʣʴʰʠʡ ʯʘʩʫ ʨʫʡʥʫʚʘʥʥʷ ʥʽʞ ʟʘ ʢʨʠʪʝʨʽʻʤ ɸ.ɸ. ɯʣʴʶʰʠʥʘ i

pt  ʤʘʢʩʠʤʫʤ                     

ʥʘ 17 %. 

ʋ ʨʝʞʠʤʽ ʟʤʝʥʰʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜʥʦʰʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʟʤʽʥʶʻʪʴʩʷ ʚ 

ʧʨʦʪʠʣʝʞʥʫ ʩʪʦʨʦʥʫ.  

ʋʤʦʚʘ ɸ.ɸ. ɯʣʴʶʰʠʥʘ ʚʽʜʦʙʨʘʞʘʻ ʟʜʘʪʥʽʩʪʴ ʜʦ ʚʽʜʥʦʚʣʝʥʥʷ ʟʨʫʡʥʦʚʘʥʠʭ 

ʟʚ'ʷʟʢʽʚ, ʱʦ ʻ ʡʦʛʦ ʩʫʪʪʻʚʦʶ ʧʝʨʝʚʘʛʦʶ ʧʝʨʝʜ ʫʤʦʚʦʶ ɹʝʡʣʽ ʩʪʦʩʦʚʥʦ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʽʚ, ʱʦ ʤʘʶʪʴ ʪʘʢʫ ʟʜʘʪʥʽʩʪʴ [100]. ʆʜʥʘʢ, ʧʨʠ ʮʽʡ  ʫʤʦʚʽ ʥʝʤʘʻ 

ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʷʚʦʤ çʧʘʤ'ʷʪʽè ʟʘʣʝʞʥʦ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʽ ʜʘʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʽ ʚʽʜ ʛʨʘʜʽʻʥʪʘ ʟʤʽʥʠ ʥʘʧʨʫʞʝʥʥʷ. 

ʊʦʤʫ, ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʙʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʧʨʦʩʪʦʪʫ ʢʨʠʪʝʨʽʶ ɹʝʡʣʽ, ʘ 

ʪʘʢʦʞ ʪʦʡ ʬʘʢʪ, ʱʦ ʜʣʷ ʨʝʞʠʤʫ ʟʤʽʥʠ ʥʘʧʨʫʞʝʥʴ ʧʨʠ ʦʭʦʣʦʜʞʝʥʥʽ ʧʦʢʨʠʪʪʷ 

ʫʤʦʚʘ (1.7) ʜʘʻ ʟʘʧʘʩ ʤʽʮʥʦʩʪʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ (1.8), ʥʠʞʯʠʡ ʧʨʠ ʦʮʽʥʮʽ 

ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʪʨʽʱʠʥʦʩʪʽʡʢʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʽʚ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫʤʦʚʘ 

ʪʨʠʚʘʣʦʾ ʤʽʮʥʦʩʪʽ ɹʝʡʣʽ (1.7) ʫ ʚʠʧʘʜʢʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʚʝʜʝʥʦʶ 

ʘʜʝʢʚʘʪʥʦʩʪʽ ʾʾ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ɺ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ, ʧʨʠ ʧʨʘʢʪʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʘʭ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʝʤʧʽʨʠʯʥʫ ʬʦʨʤʫʣʫ ʄʝʥʩʦʥʘ, ʷʢʘ ʧʦʚ'ʷʟʫʻ ʘʤʧʣʽʪʫʜʫ ʧʦʚʥʠʭ ʜʝʬʦʨʤʘʮʽʡ ʮʠʢʣʫ 

(ʧʣʘʩʪʠʯʥʠʭ ʽ ʧʨʫʞʥʠʭ) Ůʘ ʟ ʯʠʩʣʦʤ ʮʠʢʣʽʚ ʜʦ ʨʫʡʥʫʚʘʥʥʷ Np [8, 36 ï 39],                        

ʜʝ ɣ- ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʣʘʩʪʠʯʥʦʩʪʽ, ʷʢʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʧʝʨʝʯʥʦʛʦ ʟʚʫʞʝʥʥʷ 
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ʤʘʪʝʨʽʘʣʫ ʧʨʠ ʜʝʬʦʨʤʫʚʘʥʥʽ ʚ ʤʽʩʮʽ ʧʦʰʢʦʜʞʝʥʥʷ ʚ ʤʦʤʝʥʪ ʨʫʡʥʫʚʘʥʥʷ, ʘ ůb,            

ɽ ï ʛʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ ʽ ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ ʤʘʪʝʨʽʘʣʫ. 

ʉʪʦʩʦʚʥʦ ʙʘʛʘʪʦʮʠʢʣʽʯʥʦʾ ʚʪʦʤʠ ʷʢ ʬʫʥʢʮʽʾ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʜʦʨʦʞʥʴʦʛʦ 

ʧʦʢʨʠʪʪʷ, ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʟʘʣʝʞʥʦʩʪʽ ʉʘʣʣʷ-ʇʝʣʷ [8, 36 ï 39, 97]. 

ʆʪʞʝ, ʧʨʘʚʠʣʦ ʣʽʥʽʡʥʦʛʦ ʩʫʤʫʚʘʥʥʷ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʜʣʷ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ [8, 36 ï 39, 97]. 

ʆʩʥʦʚʫʶʯʠʩʴ ʥʘ ʣʽʥʽʡʥʦʤʫ ʩʫʤʫʚʘʥʥʽ ʧʦʰʢʦʜʞʝʥʴ ʧʨʠ ʚʪʦʤʽ, ʤʦʞʥʘ 

ʦʪʨʠʤʘʪʠ ʚʽʜʦʤʫ ʛʽʧʦʪʝʟʫ ʩʫʤʫʚʘʥʥʷ ʧʦʰʢʦʜʞʝʥʴ ʇʘʣʴʤʛʨʝʥʘ-ʄʘʡʥʝʨʘ               

[36 ï 39]. 

ʇʦʨʷʜ ʟ ʛʽʧʦʪʝʟʦʶ ʧʨʦʩʪʦʛʦ ʣʽʥʽʡʥʦʛʦ ʩʫʤʫʚʘʥʥʷ ʚʽʜʦʤʽ ʪʘʢʦʞ ʡ ʽʥʰʽ 

ʟʘʢʦʥʠ ʥʘʢʦʧʠʯʝʥʥʷ ʧʦʰʢʦʜʞʝʥʴ [36], ʘ ʩʘʤʝ: ʩʪʝʧʝʥʝʚʘ ʟʘʣʝʞʥʽʩʪʴ, ʷʢʘ 

ʧʝʨʝʜʙʘʯʘʻ, ʱʦ ʰʚʠʜʢʽʩʪʴ ʥʘʢʦʧʠʯʝʥʥʷ ʧʦʰʢʦʜʞʝʥʴ ʚʽʜ ʚʪʦʤʠ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʯʠʩʣʘ ʮʠʢʣʽʚ ʥʘʚʘʥʪʘʞʝʥʥʷ; ʩʪʝʧʝʥʝʚʘ ʟʘʣʝʞʥʽʩʪʴ ʌʨʝʥʜʝʥʪʘʣʷ, ʷʢʘ ʚʨʘʭʦʚʫʻ 

ʽʩʥʫʚʘʥʥʷ ʧʦʨʦʛʫ ʯʫʪʣʠʚʦʩʪʽ ʧʦ ʮʠʢʣʘʭ N0
'
 ʥʠʞʯʝ ʷʢʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ ʚʽʜ ʚʪʦʤʠ 

ʥʝ ʥʘʢʦʧʠʯʫʶʪʴʩʷ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʱʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʯʘʩʫ (ʬʫʥʢʮʽʾ ʧʦʚʟʫʯʦʩʪʽ ʪʘ ʨʝʣʘʢʩʘʮʽʾ) 

ɹʽʦ ʟʘʧʨʦʧʦʥʫʚʘʚ ʟʘʧʠʩʘʪʠ ʫ ʚʠʛʣʷʜʽ [36], ʜʝ ʢʽʣʴʢʽʩʪʴ s ʯʣʝʥʽʚ ʨʷʜʫ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʫ; ɟs ï ʯʘʩ ʨʝʣʘʢʩʘʮʽʾ, ʧʦʟʠʪʠʚʥʘ ʚʝʣʠʯʠʥʘ, ʘ Űs ï ʯʘʩ 

ʟʘʧʽʟʥʶʚʘʥʥʷ (ʨʝʪʘʨʜʘʮʽʾ), ʪʝʞ ʧʦʟʠʪʠʚʥʘ ʚʝʣʠʯʠʥʘ. 

ʍʦʯʘ ʪʠʤʯʘʩʦʚʠʭ ʧʦʩʪʽʡʥʠʭ (ʯʘʩ ʨʝʣʘʢʩʘʮʽʾ), ʤʦʞʝ ʙʫʪʠ ʜʫʞʝ ʙʘʛʘʪʦ, 

ʬʫʥʢʮʽʾ ʧʦʚʟʫʯʦʩʪʽ ʪʘ ʨʝʣʘʢʩʘʮʽʾ ʯʘʩʪʦ ʤʦʞʥʘ ʘʧʨʦʢʩʠʤʫʚʘʪʠ ʢʽʥʮʝʚʠʤʠ 

ʝʢʩʧʦʥʝʥʪʥʠʤʠ ʨʷʜʘʤʠ (ʷʢ ʧʨʘʚʠʣʦ, ʟ 10 ï 20 ʯʣʝʥʽʚ), ʫ ʷʢʠʭ ʪʠʤʯʘʩʦʚʽ ʧʦʩʪʽʡʥʽ 

ʚʠʙʠʨʘʶʪʴʩʷ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʪʝʨʤʦʜʠʥʘʤʽʯʥʠʭ ʨʦʟʫʤʽʥʴ [36]. ʂʨʠʪʝʨʽʾ, ʱʦ 

ʛʘʨʘʥʪʫʶʪʴ ʧʦʟʠʪʠʚʥʽʩʪʴ ʝʢʩʧʦʥʝʥʪʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ, ʟʥʘʡʜʝʥʠʭ ʤʝʪʦʜʦʤ 

ʢʦʣʦʢʘʮʽʡ, ʥʘʚʝʜʝʥʽ ʚ ʨʦʙʦʪʽ [36]. ʋʩʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʦʧʠʩʘʥʽ ʚʠʱʝ, 

ʧʨʝʜʩʪʘʚʣʷʶʪʴʩʷ ʩʫʤʦʶ ʝʢʩʧʦʥʝʥʪ. ʄʦʜʝʣʽ ʪʘʢʠʭ ʤʘʪʝʨʽʘʣʽʚ ʤʦʞʥʘ ʩʢʣʘʩʪʠ ʟ 

ʧʨʫʞʥʠʭ ʽ ʚôʷʟʢʠʭ ʝʣʝʤʝʥʪʽʚ [36]. ʆʜʥʘʢ, ʟʘ ʚʠʥʷʪʢʦʤ ʟʛʘʜʘʥʠʭ ʚʠʱʝ 

ʜʽʘʛʦʥʘʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʧʨʫʞʥʽ ʤʦʜʫʣʽ ʪʘ ʢʦʝʬʽʮʽʻʥʪʠ ʚ'ʷʟʢʦʩʪʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʥʝʛʘʪʠʚʥʠʤʠ, ʢʦʣʠ ʯʘʩʠ ʨʝʣʘʢʩʘʮʽʾ ʽ ʟʘʧʽʟʥʶʚʘʥʥʷ ʧʦʟʠʪʠʚʥʽ. 
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ʋ ʨʽʚʥʷʥʥʷʭ (1.7, 1.8 ʽ 1.9) ʚ ʷʢʦʩʪʽ ʘʨʛʫʤʝʥʪʫ ʧʨʠʡʥʷʪʦ ʜʽʡʩʥʠʡ ʯʘʩ t. 

ʆʜʥʘʢ, ʮʽ ʬʫʥʢʮʽʾ ʣʝʛʢʦ ʧʝʨʝʧʠʩʘʪʠ ʚ ʧʦʟʥʘʯʝʥʥʷʭ ʜʣʷ ʥʝʽʟʦʪʝʨʤʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʨʤʦʨʝʦʣʦʛʽʯʥʦ ʧʨʦʩʪʠʭ ʤʘʪʝʨʽʘʣʽʚ; ʜʽʡʩʥʠʡ ʯʘʩ t ʧʨʦʩʪʦ 

ʟʘʤʽʥʶʻʪʴʩʷ ʧʨʠʚʝʜʝʥʠʤ ʯʘʩʦʤ ɝ. 

ʌʫʥʢʮʽʶ ʨʝʣʘʢʩʘʮʽʾ ʪʘ ʧʦʚʟʫʯʦʩʪʽ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʪʘʢʦʞ ʽ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ɹʦʣʴʮʤʘʥʘ-ɺʦʣʴʪʝʨʘ [36], ʜʝ ʻ ʤʦʞʣʠʚʽʩʪʴ ʧʦʢʘʟʘʪʠ ʟʚ'ʷʟʦʢ 

ʤʽʞ ʥʘʧʨʫʞʝʥʥʷʤ ů, ʜʝʬʦʨʤʘʮʽʻʶ Ů ʽ ʯʘʩʦʤ t ʜʣʷ ʣʽʥʽʡʥʦ ʚ'ʷʟʢʦ-ʧʨʫʞʥʠʭ ʪʽʣ:  

 

ñ -=

t

dtRt
0

)()()( tets  ʘʙʦ ñ -=
t

dtʇt
0

)()()( tste ,  (1.10) 

 

ʜʝ t ï ʤʦʤʝʥʪ ʯʘʩʫ, ʜʣʷ ʷʢʦʛʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ů ʯʠ Ů, Ű ï ʧʦʧʝʨʝʜʥʽʡ ʤʦʤʝʥʪ 

ʯʘʩʫ (0<Ű<t). 

ʌʫʥʢʮʽʷ ʨʝʣʘʢʩʘʮʽʾ R(t) ʛʨʘʻ ʚ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ (1.10) ʪʫ ʞ ʨʦʣʴ, ʱʦ ʽ 

ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ ɽ ʚ ʟʘʢʦʥʽ ɻʫʢʘ, ʘʣʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʦʤʽʞʢʫ ʯʘʩʫ (t-Ű), ʘ 

ʬʫʥʢʮʽʷ ʧʦʚʟʫʯʦʩʪʽ ʇ(t) ʘʥʘʣʦʛʽʯʥʘ ʧʨʫʞʥʽʡ ʧʦʜʘʪʣʠʚʦʩʪʽ 1/ɽ, ʘʣʝ ʪʘʢ ʩʘʤʦ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʯʘʩʫ (t-Ű). ɼʣʷ ʦʜʥʦʟʥʘʯʥʦʛʦ ʬʦʨʤʫʣʶʚʘʥʥʷ ʟʚ'ʷʟʢʫ ʤʽʞ 

ʥʘʧʨʫʞʝʥʥʷʤ, ʜʝʬʦʨʤʘʮʽʻʶ ʽ ʯʘʩʦʤ ʜʦʩʠʪʴ ʤʘʪʠ ʙʫʜʴ-ʷʢʫ ʟ ʬʫʥʢʮʽʡ R(t) ʯʠ ʇ(t), 

ʪʦʤʫ ʱʦ ʟ (1.10) ʚʠʧʣʠʚʘʻ [36, 39], ʱʦ ʚʦʥʠ ʟʚ'ʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ ʪʦʯʥʦʶ 

ʨʽʚʥʽʩʪʶ: 

ñ =-
t

dʇtR
0

1)()()( ttt .    (1.11) 

 

ʌʫʥʢʮʽʶ ʨʝʣʘʢʩʘʮʽʾ ʯʠ ʧʦʚʟʫʯʦʩʪʽ ʚʠʟʥʘʯʘʶʪʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ. 

ʌʫʥʢʮʽʷ ʨʝʣʘʢʩʘʮʽʾ ʻ ʚʽʜʥʦʰʝʥʥʷ ʥʘʧʨʫʞʝʥʥʷ, ʱʦ ʟʤʽʥʶʻʪʴʩʷ ʚ ʯʘʩʽ ů(t) ʜʦ 

ʜʝʬʦʨʤʘʮʽʾ, Ů0, ʱʦ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʧʦʩʪʽʡʥʦʶ, ʘ ʬʫʥʢʮʽʷ ʧʦʚʟʫʯʦʩʪʽ ï ʚʽʜʥʦʰʝʥʥʷ 

ʜʝʬʦʨʤʘʮʽʾ, ʱʦ ʟʤʽʥʶʻʪʴʩʷ ʚ ʯʘʩʽ, Ů(t) ʜʦ ʧʦʩʪʽʡʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ ůo: 

 

0
/)()( esttR = ,     (1.12)  

0
/)()( settʇ = .     (1.13) 
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ɼʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ ʧʨʦ ʥʘʧʨʫʞʝʥʥʷ ʫ ʚ'ʷʟʢʦ-ʧʨʫʞʥʠʭ ʪʽʣʘʭ, ʟʦʢʨʝʤʘ 

ʧʨʦ ʚʧʣʠʚ ʪʨʠʚʘʣʦʩʪʽ ʜʽʾ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʝ ʧʦʢʨʠʪʪʷ, ʫ ʨʷʜʽ 

ʚʠʧʘʜʢʽʚ ʟʨʫʯʥʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʬʫʥʢʮʽʶ ʨʝʣʘʢʩʘʮʽʾ. ʆʜʥʘʢ, ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʥʘ ʧʦʚʟʫʯʽʩʪʴ ʧʨʦʩʪʽʰʝ ʟʘ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʨʝʣʘʢʩʘʮʽʶ, ʪʦʤʫ, ʱʦ ʣʝʛʰʝ 

ʧʽʜʪʨʠʤʫʚʘʪʠ ʧʦʩʪʽʡʥʠʤ ʧʨʠʢʣʘʜʝʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʘ ʥʽʞ ʧʨʠʢʣʘʜʝʥʫ 

ʜʝʬʦʨʤʘʮʽʶ. ʊʦʤʫ, ʧʨʘʢʪʠʯʥʦ ʚʘʞʣʠʚʦ ʤʘʪʠ ʧʨʦʩʪʠʡ ʽ ʜʦʩʠʪʴ ʪʦʯʥʠʡ ʩʧʦʩʽʙ 

ʚʠʟʥʘʯʝʥʥʷ R(t) ʧʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʇ(t). ɿʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ ʮʴʦʛʦ 

ʪʦʯʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ (1.13) ʥʝʟʨʫʯʥʦ ʫ ʟʚ'ʷʟʢʫ ʟ ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʪʨʫʜʥʦʱʘʤʠ. 

ʊʦʤʫ, ʧʨʝʜʩʪʘʚʣʷʻ ʧʨʘʢʪʠʯʥʠʡ ʽʥʪʝʨʝʩ ʥʘʙʣʠʞʝʥʘ ʨʽʚʥʽʩʪʴ, ʱʦ ʤʘʪʝʤʘʪʠʯʥʦ 

ʚʠʧʣʠʚʘʻ ʟ (1.13). ʎʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʧʝʨʰʝ ʙʫʣʦ ʧʦʤʽʯʝʥʦ ɸ.ʇ. ɹʨʦʥʩʴʢʠʤ ʥʘ 

ʦʩʥʦʚʽ ʧʦʨʽʚʥʷʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʢʨʠʚʠʭ ʧʦʚʟʫʯʦʩʪʽ ʪʘ ʨʝʣʘʢʩʘʮʽʾ, ʧʦʪʽʤ 

ʖ.ʅ. ʈʘʙʦʪʥʦʚʠʤ [101].  

ʅʘ ʦʩʥʦʚʽ ʨʽʟʥʠʭ ʧʽʜʭʦʜʽʚ ɼ. ʌʝʨʨʽ ʪʘ ʈ. ʐʝʧʝʨʽ [36, 102] ʚʩʪʘʥʦʚʠʣʠ, ʱʦ 

n ï ʧʘʨʘʤʝʪʨ, ʱʦ ʚʠʨʘʞʝʥʠʡ ʯʝʨʝʟ ʢʫʪ ʟʩʫʚʫ ʬʘʟ ʤʽʞ ʥʘʧʨʫʞʝʥʥʷʤ ʽ 

ʜʝʬʦʨʤʘʮʽʻʶ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʤʘʪʝʨʽʘʣʫ ʛʘʨʤʦʥʽʡʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ. 

ɿʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʘʥʠʤʠ ɺ.ɸ. ɿʦʣʦʪʘʨʴʦʚʘ, ʽ ɻ. ɼʦʙʩʦʥʘ                            

[36 ï 39, 44, 102] ʜʣʷ ʘʩʬʘʣʴʪʦʙʝʪʦʥʽʚ ʪʘʥʛʝʥʩ ʢʫʪʘ ʚʪʨʘʪ ʥʝ ʧʝʨʝʚʠʱʫʻ 0,50: 

tgű<0,50, ʪʦʙʪʦ ű<0,47 ʽ n<0,94/ˊ, ʘ ʥʘʡʙʽʣʴʰʘ ʤʦʞʣʠʚʘ ʧʦʭʠʙʢʘ ʥʘʙʣʠʞʝʥʦʾ 

ʨʽʚʥʦʩʪʽ  ʜʣʷ ʮʠʭ ʤʘʪʝʨʽʘʣʽʚ ʩʢʣʘʜʘʻ ʜʦ 14% (ʢʦʣʠ R(t) ʇ(t)=sin 0,94/0,94=0.86), 

ʧʨʠʯʦʤʫ ʜʣʷ ʤʘʣʠʭ (tŸ0) ʽ ʚʝʣʠʢʠʭ (tŸÐ). ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʘʩʬʘʣʴʪʦʙʝʪʦʥʽʚ 

ʤʦʞʥʘ ʚʠʟʥʘʯʘʪʠ ʬʫʥʢʮʽʶ ʨʝʣʘʢʩʘʮʽʾ ʟ ʜʦʩʪʘʪʥʴʦʶ ʪʦʯʥʽʩʪʶ ʟʘ ʜʘʥʠʤʠ 

ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʧʦʚʟʫʯʽʩʪʴ. 

ɹʫʣʠ ʨʦʟʛʣʷʥʫʪʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʟʨʘʟʢʘ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʥʘ ʦʜʥʦʦʩʴʦʚʠʡ 

ʨʦʟʪʷʛ ʟ ʨʦʟʚʘʥʪʘʞʝʥʥʷʤ. ʇʨʠʧʫʩʢʘʣʠ, ʱʦ ʧʨʘʢʪʠʯʥʦ ʤʠʪʪʻʚʦ ʧʨʠʢʣʘʜʝʥʝ 

ʥʘʧʨʫʞʝʥʥʷ ůo ʯʝʨʝʟ ʧʨʦʤʽʞʦʢ ʯʘʩʫ tʥ ʟʥʷʪʦ. ʊʦʜʽ ʜʝʬʦʨʤʘʮʽʷ ʚ ʤʦʤʝʥʪ, ʱʦ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜʫʻ ʨʦʟʚʘʥʪʘʞʝʥʥʶ ʙʫʜʝ ʜʦʨʽʚʥʶʚʘʪʠ Ů(tʥ)=ůo ʇ(tʥ).  

ʊʦʙʪʦ, ʬʫʥʢʮʽʶ ʨʝʣʘʢʩʘʮʽʾ R(t) ʤʦʞʥʘ ʟ ʜʦʩʪʘʪʥʴʦʶ ʪʦʯʥʽʩʪʶ ʚʠʟʥʘʯʘʪʠ 

ʧʦ ʚʽʜʦʤʠʤ ʘʧʨʦʙʦʚʘʥʠʤ ʤʝʪʦʜʠʢʘʤ, ʷʢʽ ʨʦʟʨʦʙʣʝʥʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʦʜʫʣʷ 

ʧʨʫʞʥʦʩʪʽ ɽ(t), ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʪʨʠʤʘʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʧʦ ʟʥʘʯʝʥʥʶ 

ɽ(t) ʜʣʷ ʘʩʬʘʣʴʪʦʙʝʪʦʥʽʚ ʨʽʟʥʠʭ ʩʢʣʘʜʽʚ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʤʦʞʫʪʴ ʙʫʪʠ ʪʘʢʦʞ 
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ʚʠʢʦʨʠʩʪʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʴ ʟʨʘʟʢʽʚ ʧʨʠ ʩʪʘʣʠʭ ʛʘʨʤʦʥʽʡʥʠʭ 

ʢʦʣʠʚʘʥʥʷʭ [36], ʷʢʱʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʘʙʣʠʞʝʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ                                  

[36 ï 39, 44, 102], ʱʦ ʟʚ'ʷʟʫʻ ɽ(t) ʟ ʜʽʡʩʥʦʶ ɽ' ʽ ʫʷʚʥʦʶ ɽ'' ʩʢʣʘʜʦʚʠʤʠ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʦʜʫʣʷ ʚ ʜʦʩʣʽʜʘʭ ʟ ʨʽʟʥʠʤʠ ʢʨʫʛʦʚʠʤʠ ʯʘʩʪʦʪʘʤʠ ɤ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʦʜʝʨʞʘʪʠ ʟʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʘʥʠʤʠ ʯʠʩʣʦʚʽ 

ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ʨʝʣʘʢʩʘʮʽʾ R(t).  

ʆʜʥʘʢ, ʜʣʷ ʙʽʣʴʰ ʪʦʯʥʦʾ ʘʧʨʦʢʩʠʤʘʮʽʾ ʜʦʚʦʜʠʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʫʤʫ ʟ 

10 ï 15 ʯʣʝʥʽʚ, ʪʦʙʪʦ ʟʘʩʪʦʩʦʚʫʚʘʥʥʷ 21 ï 31 ʧʦʩʪʽʡʥʦʾ ʻ ʜʦʩʠʪʴ ʩʢʣʘʜʥʠʤ. 

ɹʽʣʴʰ ʧʨʦʩʪʠʤ ʽ ʜʦʩʠʪʴ ʪʦʯʥʠʤ ʻ ʤʦʜʠʬʽʢʦʚʘʥʠʡ ʩʪʝʧʝʥʝʚʠʡ ʟʘʢʦʥ              

[36 ï 39, 44, 102]. ʗʢ ʚʽʜʦʤʦ, ʚ'ʷʟʢʦ-ʧʨʫʞʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʽʩʪʦʪʥʦ 

ʟʘʣʝʞʘʪʴ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ. ʊʦʤʫ, ʬʫʥʢʮʽʷ ʨʝʣʘʢʩʘʮʽʾ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʧʨʠ 

ʜʘʥʦʤʫ ʡʦʛʦ ʩʢʣʘʜʽ ʧʦʚʠʥʥʘ ʙʫʪʠ ʬʫʥʢʮʽʻʶ ʜʚʦʭ ʘʨʛʫʤʝʥʪʽʚ R(t,ʊ): ʯʘʩʫ t ʽ  

ʪʝʤʧʝʨʘʪʫʨʠ ʊ. 

 

ʋʤʦʚʘ ʪʨʠʚʘʣʦʾ ʤʽʮʥʦʩʪʽ 

ɺʠʭʽʜʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʤʽʮʥʽʩʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʧʨʠ ʚʠʚʯʝʥʥʽ 

ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʻ ʨʝʟʫʣʴʪʘʪ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʧʨʠ ʧʦʩʪʽʡʥʦʤʫ 

ʥʘʚʘʥʪʘʞʝʥʥʽ. ʅʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʪʝʧʝʥʝʚʠʡ ʘʙʦ ʝʢʩʧʦʥʝʥʪʥʠʡ ʚʠʨʘʟ 

ʜʣʷ ʮʠʭ ʟʘʣʝʞʥʦʩʪʝʡ [36]: 

 

bɺt -* =T ss t),( ,      (1.14) 

ʜʝ BŰ, b ï ʧʦʩʪʽʡʥʽ, ʱʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ. 

 

s

t
ts ʘ

ʝɸt
-* =T),(  ,    (1.15) 

ʜʝ AŰ, aŰ, BŰ, bŰ ï ʧʦʩʪʽʡʥʽ, ʨʽʟʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʥʽ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ. 

ɿʦʢʨʝʤʘ, ʧʨʠ ɺŰ=ʉʝʭʨ(F/T'), ʜʝ ʊ' ï ʘʙʩʦʣʶʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʊ'=273+ʊÁʉ, ʘ 

ʉ, F ï ʧʦʩʪʽʡʥʽ, ʱʦ ʥʝ ʟʘʣʝʞʘʪʴ ʚʽʜ ʊ, ʪʘ ʜʘʶʪʴ ʚʽʜʦʤʫ ʟʘʣʝʞʥʽʩʪʴ                           

ɻ.ʄ. ɹʘʨʪʝʥʻʚʘ [36]. 



44 
 

ɰʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʥʘʚʝʜʝʥʦ ʚ ʨʦʙʦʪʘʭ ɺ.ɺ. ʄʦʟʛʦʚʦʛʦ, 

ɹ.ʉ. ʈʘʜʦʚʩʴʢʦʛʦ, ʄ.ɯ. ɺʦʣʢʦʚʘ, ɺ.ɸ. ɿʦʣʦʪʘʨʴʦʚʘ, ɻ.ʅ.ʂʠʨʶʭʽʥʘ, ɺ.ʉ. ʊʠʪʘʨʷ 

[8, 36, 44, 55, 97, 103 ʪʘ ʽʥ.]. 

ʋ ʨʦʙʦʪʽ [97] ʙʫʣʘ ʜʦʩʣʽʜʞʝʥʘ ʟʤʽʥʘ ʧʦʢʘʟʥʠʢʘ ʬʫʥʢʮʽʾ ʜʦʚʛʦʚʽʯʥʦʩʪʽ bŰ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ, ʧʽʩʣʷ ʯʦʛʦ ʟʘʣʝʞʥʽʩʪʴ 1.14 ʦʪʨʠʤʘʣʘ ʚʠʛʣʷʜ: 

 

).'/exp(),(
)(

TÖ=T=
-* Fʉt

Tbtss    (1.16) 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʨʦʙʣʝʥʠʡ ʘʥʘʣʽʟ ʚʧʣʠʚʫ ʯʘʩʫ ʜʽʾ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʪʝʨʤʦ-

ʨʝʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʩʚʽʜʯʠʪʴ, ʱʦ ʯʘʩ ʜʽʾ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʟʜʝʙʽʣʴʰʦʛʦ ʨʦʟʨʽʟʥʝʥʦ ʚʨʘʭʦʚʫʚʘʚʩʷ ʧʨʠ ʚʠʟʥʘʯʝʥʽ ʜʝʬʦʨʤʘʮʽʡʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ, ʪʘ ʤʽʮʥʽʩʪʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʷʢʽ ʚ ʩʚʦʶ ʯʝʨʛʫ ʚʧʣʠʚʘʶʪʴ ʥʘ ʜʦʚʛʦʚʽʯʥʽʩʪʴ. 

ʋ ʨʦʙʦʪʽ [97] ʙʫʣʘ ʜʦʩʣʽʜʞʝʥʘ ʦʮʽʥʢʘ ʪʨʽʱʠʥʦʩʪʽʡʢʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʠʭ 

ʰʘʨʽʚ ʥʝʞʦʨʩʪʢʦʛʦ ʜʦʨʦʞʥʴʦʛʦ ʦʜʷʛʫ ʚʽʜ ʜʽʾ ʪʝʤʧʝʨʘʪʫʨʠ. ʏʘʩ ʜʦ ʨʦʟʨʠʚʫ 

ʩʫʮʽʣʴʥʦʩʪʽ ʝʣʝʤʝʥʪʘʨʥʦʛʦ ʰʘʨʫ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʧʨʠ ʜʽʾ ʪʝʤʧʝʨʘʪʫʨʥʠʭ 

ʥʘʧʨʫʞʝʥʴ ůT(t,Z) ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʥʘ ʧʽʜʩʪʘʚʽ ʧʦʣʦʞʝʥʴ ʢʽʥʝʪʠʯʥʦʾ ʪʝʦʨʽʾ 

ʤʽʮʥʦʩʪʽ ʪʚʝʨʜʠʭ ʪʽʣ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʫʤʦʚʠ ʛʨʘʥʠʯʥʦʛʦ ʩʪʘʥʫ ʫ ʚʠʛʣʷʜʽ: 

[ ] [ ] [ ] [],),(),(),,(
1

MztMztMztM jR

n

i

jijT

i

¢-+ä
=

g
b

a
s    (1.17) 

 

ʜʝ M(ůT,t,Zj) ï ʤʽʨʘ ʧʦʰʢʦʜʞʝʥʦʩʪʽ ʩʪʨʫʢʪʫʨʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ j-ʛo 

ʧʽʜʰʘʨʫ ʚʽʜ ʜʽʾ ʪʝʨʤʦʫʩʘʜʦʯʥʠʭ ʥʘʧʨʫʞʝʥʴ; 

Mi(t,Zi) ï ʪʝ ʞ, ʚʽʜ ʜʽʾ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ (ʪʨʘʥʩʧʦʨʪʥʦʛʦ, ʚʦʜʦ-ʤʦʨʦʟʥʦʛʦ ʽ 

ʪ.ʧ.); 

MR (t, Zj) ï ʚʽʜʥʦʚʣʝʥʘ ʯʘʩʪʠʥʘ ʜʦ ʤʦʤʝʥʪʫ ʯʘʩʫ t ʨʘʥʽʰʝ ʥʘʢʦʧʠʯʝʥʦʾ ʤʽʨʠ 

ʧʦʰʢʦʜʞʝʥʦʩʪʽ ʩʪʨʫʢʪʫʨʠ;  

[ʄ] ï ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʝ ʟʥʘʯʝʥʥʷ ʤʽʨʠ ʧʦʰʢʦʜʞʝʥʦʩʪʽ; 

Ŭ, ɓ, ɔ ï ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ. 

ʄʽʨʘ ʧʦʰʢʦʜʞʝʥʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʟʘ ʭʘʨʘʢʪʝʨʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ ʧʨʠ 
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ʜʽʾ ʪʝʨʤʦʫʩʘʜʦʯʥʠʭ ʥʘʧʨʫʞʝʥʴ ʦʪʨʠʤʘʣʘ ʚʠʨʘʟ ʫ ʚʠʛʣʷʜʽ:  

 

( )( )ñ
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-=
1

).();();(;);(),,(
k

k

t

t

jTjijTk dzTzhtʌztM tyttsjts    (1.18) 

 

ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ [76] (1.17) ʪʘ (1.18), ʫʤʦʚʘ ʛʨʘʥʠʯʥʦʛʦ 

ʩʪʘʥʫ ʪʨʽʱʠʥʦʩʪʽʡʢʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʚ j-ʪoʤʫ ʧʽʜʰʘʨʽ ʧʦʢʨʠʪʪʷ ʦʪʨʠʤʘʣʘ 

ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 
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ss    (1.19) 
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gb  ,               (1.21) 

ʜʝ MN ï ʟʥʘʯʝʥʥʷ ʤʽʨʠ ʧʦʰʢʦʜʞʝʥʦʩʪʽ ʥʘ ʦʩʪʘʥʥʴʦʤʫ N-ʤʫ ʧʨʦʤʽʞʢʫ ʯʘʩʫ 

ʜʦ ʧʦʚʥʦʛʦ ʨʦʟʨʠʚʫ j-ʛo ʧʽʜʰʘʨʫ; 

ʉ(t, Zj) ï ʛʨʘʥʠʯʥʝ ʟʥʘʯʝʥʥʷ ʥʘ ʤʦʤʝʥʪ ʯʘʩʫ t ʤʽʨʠ ʧʦʰʢʦʜʞʝʥʦʩʪʽ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʟ ʪʦʯʢʠ ʟʦʨʫ ʥʝʙʝʟʧʝʢʠ ʫʪʚʦʨʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʪʨʽʱʠʥ;  

ʄʥ ï ʥʦʤʽʥʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʤʽʨʠ ʧʦʰʢʦʜʞʝʥʦʩʪʽ (ʄʥ=1); 

ʂʥ ï ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʝʢʪʥʦʾ ʥʘʜʽʡʥʦʩʪʽ;  

ʂʫ ï ʢʦʝʬʽʮʽʻʥʪ ʫʤʦʚ ʨʦʙʦʪʠ. 

ʋ ʨʦʙʦʪʽ [105] ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʦʮʽʥʶʚʘʪʠ ʪʝʤʧʝʨʘʪʫʨʥʫ ʪʨʽʱʠʥʦʩʪʽʡʢʽʩʪʴ 

ʘʨʤʦʚʘʥʠʭ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʠʭ ʰʘʨʽʚ ʥʘ ʚʽʜʦʤʽʡ ʫʤʦʚʽ ʛʨʘʥʠʯʥʦʛʦ ʩʪʘʥʫ 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʢʨʠʪʝʨʽʡ ɹʝʡʣʽ:  

T

t

TT C
Tt

dt
tTtM

p

¢=ñ
0

),(*
))(),((

s
s ,    (1.22) 

 

ʜʝ ))(),(( tTtM TT s  ï ʤʽʨʘ ʧʦʰʢʦʜʞʝʥʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʰʘʨʫ;  
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tp ï ʯʘʩ ʜʦ ʨʫʡʥʫʚʘʥʥʷ (ʨʦʟʪʨʽʩʢʫʚʘʥʥʷ) ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʰʘʨʫ;  

),(* Tt s ï ʬʫʥʢʮʽʷ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ;  

ůʊ(t) ï ʥʘʧʨʫʞʝʥʥʷ ʚ ʘʩʬʘʣʴʪʦʙʝʪʦʥʽ;  

ʊ(t) ï ʪʝʤʧʝʨʘʪʫʨʘ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ;  

ʉʊ ï ʛʨʘʥʠʯʥʝ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʪʨʽʱʠʥʦʩʪʽʡʢʦʩʪʽ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ. 

ʆʩʢʽʣʴʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʽʮʥʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʟʘʣʝʞʘʪʴ ʷʢ ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʠ ʪʘʢ ʽ ʚʽʜ ʯʘʩʫ ʜʽʾ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʧʨʦʷʚʣʷʶʯʠ ʢʽʥʝʪʠʯʥʠʡ ʭʘʨʘʢʪʝʨ 

ʨʫʡʥʫʚʘʥʴ, ʚʠʟʥʘʯʘʣʠ ʧʦʢʘʟʥʠʢ ʩʫʤʘʨʥʦʾ ʤʽʨʠ ʪʨʽʱʠʥʦʫʪʚʦʨʝʥʥʷ ʄʊ ʟʘ ʯʘʩ t 

ʟʤʽʥʠ ʥʘʧʨʫʞʝʥʥʷ ʽ ʪʝʤʧʝʨʘʪʫʨʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʝʚʥʦʤʫ ʨʽʚʥʶ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʥʘʧʨʫʞʝʥʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʝʨʤʦʚôʷʟʢʦʧʨʫʞʥʽʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʜʣʷ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʚʘʨʽʘʥʪʫ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʩʭʝʤ: 
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ʊʫʪ: 

- ʜʣʷ ʧʝʨʰʦʛʦ ʚʘʨʽʘʥʪʫ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ 

),,,,),(,,()( kʙi hmnhhtRkfG at= ; 

- ʜʣʷ ʜʨʫʛʦʛʦ ʚʘʨʽʘʥʪʫ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ 

),,,,,),(,,()( FhmnhhtRkfG kʙiat= ; 

- ʜʣʷ ʪʨʝʪʴʦʛʦ ʚʘʨʽʘʥʪʫ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ 

),,,,,,),(,,()( nkʙi FFhmnhhtRkfG at= , 

ʜʝ bŰ, )(TBt  ï ʧʘʨʘʤʝʪʨʠ ʬʫʥʢʮʽʾ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ),(* Tt s  ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ. 

ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʚʠʨʘʟʽʚ, ʻ ʤʦʞʣʠʚʽʩʪʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʜʘʥʦʾ 

ʜʦʚʛʦʚʽʯʥʦʩʪʽ tʨ, ʪʝʨʤʦʨʝʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʽʚ ʽ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, 

ʟʜʽʡʩʥʶʚʘʪʠ ʦʮʽʥʢʫ ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʪʨʽʱʠʥʦʩʪʽʡʢʦʩʪʽ ʘʨʤʦʚʘʥʠʭ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʠʭ ʰʘʨʽʚ.  

ʋ ʨʦʙʦʪʽ [106] ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʦʮʽʥʶʚʘʪʠ ʪʝʤʧʝʨʘʪʫʨʥʽ ʥʘʧʨʫʞʝʥʥʷ ʚ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʤʫ ʧʦʢʨʠʪʪʽ ʰʪʫʯʥʠʭ ʩʧʦʨʫʜ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʚ ʙʫʜʴ ʷʢʠʡ 
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ʯʘʩ t ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʝʨʤʦʚôʷʟʢʦʧʨʫʞʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʚʽʜ ʚʽʾ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʬʘʢʪʦʨʫ, ʘʣʝ ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʚʨʘʭʦʚʫʚʘʪʠ ʚʧʣʠʚ ʜʽʾ ʪʨʘʥʩʧʦʨʪʫ. 

ɼʣʷ ʦʮʽʥʢʠ ʛʨʘʥʠʯʥʦʛʦ ʩʪʘʥʫ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʧʦ 

ʪʝʤʧʝʨʘʪʫʨʥʽʡ ʪʨʽʱʠʥʦʩʪʽʡʢʦʩʪʽ, ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʪʘ ʦʙˇʨʫʥʪʦʚʘʥʦ ʫʤʦʚʫ 

ʛʨʘʥʠʯʥʦʛʦ ʩʪʘʥʫ:  

ʪʨʦʞ

ʧ

d
ʊ Ckʄ Ö¢
g

g
,    (1.24) 

ʜʝ ʄʊ ï ʤʽʨʘ ʥʝʙʝʟʧʝʢʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʦʟʪʨʽʩʢʫʚʘʥʥʷ ʧʦʢʨʠʪʪʷ;  

ʉʪʨ ï ʛʨʘʥʠʯʥʝ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʪʨʽʱʠʥʦʩʪʽʡʢʦʩʪʽ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ;  

kʦʞ, ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʚʧʣʠʚ ʘʛʨʝʩʠʚʥʦʾ ʜʽʾ ʘʥʪʠʦʞʝʣʝʜʥʠʭ 

ʨʝʘʛʝʥʪʽʚ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ;  

ɔd ï ʢʦʝʬʽʮʽʻʥʪ ʫʤʦʚʠ ʨʦʙʦʪʠ;  

ɔʧ ï ʢʦʝʬʽʮʽʻʥʪ ʥʘʜʽʡʥʦʩʪʽ (ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʣʘʩʫ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʰʪʫʯʥʠʭ 

ʩʧʦʨʫʜ). 

ɼʣʷ ʟʘʛʘʣʴʥʦʛʦ ʚʠʧʘʜʢʫ ʨʦʙʦʪʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʚʩʪʘʥʦʚʣʝʥʦʾ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʟʤʽʥʠ ʥʘʧʨʫʞʝʥʴ ůʊ(t) ʟʛʽʜʥʦ [106] 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʄʊ ʘʚʪʦʨʦʤ ʦʪʨʠʤʘʥʦ ʟʘʣʝʞʥʽʩʪʴ: 
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ʜʝ BŰ, bŰ ï ʩʪʘʣʽ, ʱʦ ʫ ʨʽʟʥʽʡ ʩʪʝʧʝʥʽ ʟʘʣʝʞʥʽ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ. 

ɼʣʷ ʦʢʨʝʤʦʛʦ ʚʠʧʘʜʢʫ [106] ʟʘʣʝʞʥʽʩʪʴ (1.25) ʥʘʙʠʨʘʻ ʚʠʛʣʷʜ: 
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ʆʪʨʠʤʘʥʽ ʟʘʣʝʞʥʦʩʪʽ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʥʫʚʘʪʠ ʨʦʟʨʘʭʫʥʢʠ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʰʪʫʯʥʠʭ ʩʧʦʨʫʜ ʥʘ ʪʝʤʧʝʨʘʪʫʨʥʫ 

ʪʨ̔ʱʠʥʦʩʪʽʡʢʽʩʪʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʝʨʤʦʨʝʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʧʘʨʘʤʝʪʨʽʚ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ [106] ʜʦʟʚʦʣʠʣʠ ʟʘʧʨʦʧʦʥʫʚʘʪʠ 

ʤʝʪʦʜʠʢʫ ʨʦʟʨʘʭʫʥʢʫ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʰʪʫʯʥʠʭ ʩʧʦʨʫʜ 

ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʥʘ ʪʝʤʧʝʨʘʪʫʨʥʫ  ʪʨʽʱʠʥʦʩʪʽʡʢʽʩʪʴ.  

ʋ ʨʦʙʦʪʽ [107] ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʽʮʥʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ 

ʟʘʣʝʞʘʪʴ  ʚʽʜ ʜʽʾ ʢʦʣʽʩ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʧʨʦʷʚʣʷʶʯʠ ʢʽʥʝʪʠʯʥʠʡ ʭʘʨʘʢʪʝʨ 

ʨʫʡʥʫʚʘʥʴ, ʪʦ ʛʨʘʥʠʯʥʝ ʧʨʠʢʣʘʜʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʤʫ 

ʧʦʢʨʠʪʪʽ ʥʝʞʦʨʩʪʢʦʛʦ ʜʦʨʦʞʥʴʦʛʦ ʦʜʷʛʫ ʤʽʩʪ, ʚʠʟʥʘʯʘʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʬʝʥʦʤʝʥʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ, ʫ ʚʠʛʣʷʜʽ ʩʫʤʘʨʥʦʾ ʤʽʨʠ ʪʨʽʱʠʥʦʫʪʚʦʨʝʥʥʷ ʄʊ ʟʘ 

ʯʘʩ t ʟʤʽʥʠ ʥʘʧʨʫʞʝʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʝʚʥʦʤʫ ʨʽʚʥʶ ʥʘʧʨʫʞʝʥʴ ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ [107]. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʛʨʘʥʠʯʥʠʡ ʩʪʘʥ ʤʘʻ ʚʠʛʣʷʜ: 

 

( )[ ] ( )[ ][]ʄʭtʄʭttʊʄ ʽʚʽʜʽʥ ¢- ,,),,(s ,   (1.27) 

 

ʜʝ ( )[ ]ʽʥ ʭttʊʄ ,),,(s  ï ʤʽʨʘ ʧʦʰʢʦʜʞʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʘʩʬʘʣʴʪʦʚʦʛʦ ʙʝʪʦʥʫ              

-̔ʛʦ ʰʘʨʫ ʚʽʜ ʜʽʾ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ;  

( )[ ]ʽʚʽʜ ʭtʄ ,  ï ʚʽʜʥʦʚʣʝʥʘ ʯʘʩʪʠʥʘ ʜʦ ʤʦʤʝʥʪʫ ʯʘʩʫ t ʨʘʥʽʰʝ ʥʘʛʨʦʤʘʜʞʝʥʦʾ 

ʤʽʨʠ ʧʦʰʢʦʜʞʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʘʩʬʘʣʴʪʦʚʦʛʦ ʙʝʪʦʥʫ -̔ʛʦ ʰʘʨʫ;  

[ ]ʄ  ï ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʝ ʟʥʘʯʝʥʥʷ ʤʽʨʠ ʧʦʰʢʦʜʞʝʥʥʷ. 

ʋ ʨʦʙʦʪʽ [108] ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʠʭ ʰʘʨʽʚ ʚʽʜ 

ʜʽʾ ʢʦʣʽʩ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʫʤʦʚʠ ʜʦʚʛʦʚʽʯʥʦʩʪʽ                        

ʉ.ʄ. ɾʫʨʢʦʚʘ ʪʘ ɻ.ʄ. ɹʘʨʪʝʥʻʚʘ, ʽ ʫʤʦʚʫ ʛʨʘʥʠʯʥʦʛʦ ʩʪʘʥʫ ɹʝʡʣʽ. ɺ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʛʨʘʥʠʯʥʠʡ ʩʪʘʥ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʫ ʚʠʛʣʷʜʽ: 

 

( )()[ ][]ʄtTqTtqTtʄ ¢,,,),,,( ms ,    (1.28) 
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ʜʝ ( )()( )tTqTtqTtʄ ,,,),,,( ms  ï ʤʽʨʘ ʧʦʰʢʦʜʞʝʥʥʷ ʩʪʨʫʢʪʫʨʠ 

ʘʩʬʘʣʴʪʦʚʦʛʦ ʙʝʪʦʥʫ -̔ʛʦ ʰʘʨʫ ʧʦʢʨʠʪʪʷ ʚʽʜ ʜʽʾ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ; 

[ ]ʄ  ï ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʝ ʟʥʘʯʝʥʥʷ ʤʽʨʠ ʧʦʰʢʦʜʞʝʥʥʷ;  

( )qTt ,,s  ï ʥʘʧʨʫʞʝʥʥʷ, ʷʢʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʯʘʩʫ ʜʽʾ ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʢʽʣʴʢʦʩʪʽ ʧʦʣʽʤʝʨʫ;  

( )qTt ,,m  ï ʢʦʝʬʽʮʽʻʥʪ ʇʫʘʩʩʦʥʘ, ʷʢʠʡ ʟʘʣʝʞʘʪʴ ʚʽʜ ʯʘʩʫ ʜʽʾ ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʢʽʣʴʢʦʩʪʽ ʧʦʣʽʤʝʨʫ;  

()tT  ï ʪʝʤʧʝʨʘʪʫʨʘ, ʷʢʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʯʘʩʫ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʽʨʠ ʧʦʰʢʦʜʞʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʘʩʬʘʣʴʪʦʚʦʛʦ ʙʝʪʦʥʫ -̔ʛʦ 

ʰʘʨʫ ʚʽʜ ʜʽʾ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʻʤʦ ʢʨʠʪʝʨʽʡ ɹʝʡʣʽ                 

[36, 97, 100, 111 ï 112]. 

ʋ ʨʦʙʦʪʽ [109] ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʜʣʷ ʫʤʦʚʠ ʛʨʘʥʠʯʥʦʛʦ ʩʪʘʥʫ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʠʭ ʰʘʨʽʚ ʟʥʦʩʫ ʚʠʢʦʨʠʩʪʘʪʠ ʢʨʠʪʝʨʽʡ ɹʝʡʣʽ [36, 97, 100,                     

111 ï 112] ʫ ʚʠʛʣʷʜʽ ʤʽʨʠ ʾʭ ʧʦʰʢʦʜʞʝʥʦʩʪʽ ʄ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʛʨʘʥʠʯʥʠʡ ʩʪʘʥ 

ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʫ ʥʘʩʪʫʧʥʦʤʫ ʚʠʛʣʷʜʽ: 

 

() [] ʫʨʊʝʤʊʨ ʂʄʄʄtʄ Ö¢+= ,     (1.29) 
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0 )(, ))((s
 ï ʤʽʨʘ ʧʦʰʢʦʜʞʝʥʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʰʘʨʫ 

ʟʥʦʩʫ ʚʽʜ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ; 

ʂʫʨ ï ʢʦʝʬʽʮʽʻʥʪ ʫʤʦʚʠ ʨʦʙʦʪʠ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʚʦʜʦ-ʤʦʨʦʟʥʠʡ ʚʧʣʠʚ ʪʘ 

ʚʧʣʠʚ ʘʛʨʝʩʠʚʥʦʾ ʜʽʾ ʘʥʪʠʦʞʝʣʝʜʥʠʭ ʨʝʘʛʝʥʪʽʚ, ʘ ʪʘʢʦʞ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʥʝʦʜʥʦʨʽʜʥʦʩʪʝʡ;  

tp ï ʯʘʩ ʜʦ ʨʫʡʥʫʚʘʥʥʷ (ʨʦʟʪʨʽʩʢʫʚʘʥʥʷ) ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʰʘʨʫ ʟʥʦʩʫ; 

jʥt  ï ʯʘʩ ʜʽʾ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʛʽʜʥʦ ʪʘʙʣʠʮʽ 2.1 [109];  



50 
 

jN  ï ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʜʽʾ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʘʥʦʛʦ ʚʠʜʫ ʨʝʞʠʤʫ ʟʛʽʜʥʦ ʪʘʙʣʠʮʽ 

2.1 [109];  

j  ï ʥʦʤʝʨ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʝʨʽʦʜʫ; 

))(),(( ttt T*s  ï ʬʫʥʢʮʽʷ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ;  

)()(, tʊʨr
ʘʙs  ï ʥʘʧʨʫʞʝʥʥʷ ʚ ʘʩʬʘʣʴʪʦʙʝʪʦʥʽ ʚʽʜ ʪʨʘʥʩʧʦʨʪʫ;  

)()(, tʊʝʤr
ʘʙs ï ʥʘʧʨʫʞʝʥʥʷ ʚ ʘʩʬʘʣʴʪʦʙʝʪʦʥʽ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ;  

ʊ(t) ï ʪʝʤʧʝʨʘʪʫʨʘ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ;   

[ ]ʄ  ï ʛʨʘʥʠʯʥʝ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʪʨʽʱʠʥʦʩʪʽʡʢʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ 

ʰʘʨʫ ʟʥʦʩʫ. 

ʋ ʨʦʙʦʪʽ [109] ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ ʧʦ ʚʠʟʥʘʯʝʥʥʶ 

ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʨʦʙʦʪʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʰʘʨʫ ʟʥʦʩʫ ʧʦʢʨʠʪʪʷ ʧʨʠ ʩʧʽʣʴʥʽʡ ʜʽʾ 

ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʜʽʾ ʢʦʣʽʩ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʥʝʟʨʫʡʥʦʚʘʥʫ 

ʤʦʥʦʣʽʪʥʫ ʦʩʥʦʚʫ, ʱʦ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʫʤʦʚ ʨʦʙʦʪʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ 

ʧʦʢʨʠʪʪʷ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ. 

ʋ ʨʦʙʦʪʽ [110] ʜʣʷ ʛʨʘʥʠʯʥʦʛʦ ʩʪʘʥʫ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ 

ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʣʽʤʝʨʥʦʛʦ ʣʘʪʝʢʩʫ, 

ʟʘʩʪʦʩʦʚʘʥʠʡ ʢʨʠʪʝʨʽʡ ɹʝʡʣʽ [8, 36, 97, 105 ï 106, 108 ï 109, 113 ï 114 ʪʘ ʽʥ.] ʫ 

ʚʠʛʣʷʜʽ ʾʭ ʩʫʤʘʨʥʦʾ ʤʽʨʠ ʧʦʰʢʦʜʞʝʥʦʩʪʽ ʄ ʟʘ ʯʘʩ t ʟʤʽʥʠ ʥʘʧʨʫʞʝʥʥʷ ʽ 

ʪʝʤʧʝʨʘʪʫʨʠ ʊ, ʜʣʷ  ʟʘʣʠʰʢʦʚʦʛʦ ʨʝʩʫʨʩʫ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʛʨʘʥʠʯʥʠʡ ʩʪʘʥ 

ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʫ ʚʠʛʣʷʜʽ: 

 

( ) ( ) ( )),,(, TtʄTtʄʂʂʉTtZ ʊʨʊʝʤʚʽʜʫʊʈp +Ö-Ö= ,    (1.30) 
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ï ʤʽʨʘ ʧʦʰʢʦʜʞʝʥʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ 

ʧʦʢʨʠʪʪʷ ʥʘ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ ʚʽʜ ʜʽʾ ʪʨʘʥʩʧʦʨʪʫ; 
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ʂʫ ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʚʧʣʠʚ ʘʛʨʝʩʠʚʥʦʾ ʜʽʾ ʘʥʪʠʦʞʝʣʝʜʥʠʭ 

ʨʝʘʛʝʥʪʽʚ, ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ [97];  

ʂʚʽʜ ï ʢʦʝʬʽʮʽʻʥʪ ʚʽʜʥʦʚʣʝʥʥʷ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʟʘ ʜʘʥʠʤʠ 

ʨʦʙʽʪ [97, 105];  

ɺ, b ï ʧʘʨʘʤʝʪʨʠ ʬʫʥʢʮʽʾ ʜʦʚʛʦʚʽʯʥʦʩʪʽ;  

[ ]ʊʈʉ  ï ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʝ ʟʥʘʯʝʥʥʷ [97] ʤʽʨʠ ʧʦʰʢʦʜʞʝʥʦʩʪʽ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʣʽʤʝʨʥʦʛʦ ʣʘʪʝʢʩʫ ʥʘ 

ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ, ʧʨʠʡʤʘʻʪʴʩʷ ʨʽʚʥʠʤ  1;  

ä PN ï ʩʫʤʘʨʥʘ ʢʽʣʴʢʽʩʪʴ ʧʨʦʾʟʜʽʚ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘ ʩʪʨʦʢ 

ʩʣʫʞʙʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ 

(ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ [115]); 

ůʊʈ  ï ʥʘʧʨʫʞʝʥʥʷ ʨʦʟʪʷʛʫ ʧʨʠ ʟʛʠʥʽ ʚʽʜ ʜʽʾ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʤʫ ʧʦʢʨʠʪʪʽ ʟʘ ʥʦʤʦʛʨʘʤʦʶ ʨʠʩ. 2.1. ʪʘ 

ʟʘʣʝʞʥʽʩʪʶ 2.2 [110];  

ʈt  ï  ʯʘʩ ʜʦ ʨʫʡʥʫʚʘʥʥʷ;  

Ht  ï ʯʘʩ ʜʽʾ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʋ ʨʦʙʦʪʽ [110] ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʩʭʝʤʠ ʨʦʙʦʪʠ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʣʽʤʝʨʥʠʭ ʣʘʪʝʢʩʽʚ ʥʘ 

ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ ʚʽʜ ʩʧʽʣʴʥʦʾ ʜʽʾ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʜʽʾ 

ʢʦʣʽʩ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʥʝʟʨʫʡʥʦʚʘʥʽʡ ʤʦʥʦʣʽʪʥʽʡ ʦʩʥʦʚʽ ʟ ʝʣʘʩʪʠʯʥʠʤ 

ʧʨʦʰʘʨʢʦʤ, ʧʨʦʪʝ ʪʘʢʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʩʭʝʤʠ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʫʤʦʚ 

ʨʦʙʦʪʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʦʨʪʦʪʨʦʧʥʽʡ ʧʣʠʪʽ, ʦʩʢʽʣʴʢʠ ʚ ʥʠʭ ʥʝ 

ʚʨʘʭʦʚʘʥʘ ʜʠʥʘʤʽʢʘ ʢʦʣʠʚʘʥʴ ʤʝʪʘʣʝʚʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʧʦʨʫʜʠ. 

ɸʥʘʣʽʟ ʤʝʪʦʜʽʚ ʨʦʟʨʘʭʫʥʢʫ ʧʦʢʘʟʘʚ, ʱʦ ʚ ʟʘʣʝʞʥʦʩʪʷʭ ɺ.ɺ. ʄʦʟʛʦʚʦʛʦ 

ʚʠʛʣʷʜ (1.17 ï 1.21), ɯ.ʉ. ʃʘʜʠʞʝʥʩʴʢʦʛʦ ʚʠʛʣʷʜ (1.22) ʪʘ (1.23), ʦʮʽʥʶʚʘʣʠ 

ʪʝʤʧʝʨʘʪʫʨʥʫ ʪʨʽʱʠʥʦʩʪʽʡʢʽʩʪʴ ʚʽʜ ʨʽʟʥʠʭ ʚʧʣʠʚʦʚʠʭ ʬʘʢʪʦʨʽʚ ʚ ʢʦʥʩʪʨʫʢʮʽʷʭ 

ʜʦʨʦʞʥʴʦʛʦ ʦʜʷʛʫ ʥʝʞʦʨʩʪʢʦʛʦ ʪʠʧʫ. ʆ.ʄ. ɯʱʝʥʢʦʤ (1.24 ï 1.26)  ʦʮʽʥʝʥʦ 

ʪʝʤʧʝʨʘʪʫʨʥʫ ʪʨʽʱʠʥʦʩʪʽʡʢʽʩʪʴ ʚʽʜ ʨʽʟʥʠʭ ʚʧʣʠʚʦʚʠʭ ʬʘʢʪʦʨʽʚ ʥʘ 

ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʰʪʫʯʥʠʭ ʩʧʦʨʫʜʘʭ. ʋ ʟʘʣʝʞʥʦʩʪʷʭ ɺ.ɺ. ʉʤʦʣʷʥʮʷ (1.27) 
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ʦʮʽʥʶʚʘʣʠ ʪʨʽʱʠʥʦʩʪʽʡʢʽʩʪʴ ʚʽʜ ʜʽʾ ʢʦʣʽʩ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʝʞʦʨʩʪʢʦʛʦ ʜʦʨʦʞʥʴʦʛʦ ʦʜʷʛʫ ʚ ʫʤʦʚʘʭ ʤʽʩʪ. 

ɸ.ʄ. ʆʥʠʱʝʥʢʦʤ (1.28) ʦʮʽʥʶʚʘʣʘʩʴ ʪʨʽʱʠʥʦʩʪʽʡʢʽʩʪʴ ʚʽʜ ʜʽʾ ʢʦʣʽʩ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʚ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʠʭ ʰʘʨʘʭ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʦʣʽʤʝʨʥʠʭ ʣʘʪʝʢʩʽʚ. ɿʘʣʝʞʥʽʩʪʴ ʆ.ʆ. ɾʫʢʦʚʘ (1.29) ʜʦʟʚʦʣʷʻ ʦʮʽʥʶʚʘʪʠ 

ʪʨʽʱʠʥʦʩʪʽʡʢʽʩʪʴ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʠʭ ʰʘʨʽʚ ʟʥʦʩʫ ʥʝʞʦʨʩʪʢʦʛʦ ʜʦʨʦʞʥʴʦʛʦ 

ʦʜʷʛʫ ʚʽʜ ʩʧʽʣʴʥʦʾ ʜʽʾ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʪʨʘʥʩʧʦʨʪʫ ʚ ʫʤʦʚʘʭ ʤʽʩʪʘ, ʘ ʚ ʨʦʙʦʪʽ  

ɺ.ʌ. ʅʝʚʽʥʛʣʦʚʩʴʢʦʛʦ (1.30) ʦʮʽʥʶʚʘʣʦʩʴ ʧʽʜʚʠʱʝʥʥʷ ʟʘʣʠʰʢʦʚʦʛʦ ʨʝʩʫʨʩʫ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ ʟʘ 

ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʣʽʤʝʨʥʦʛʦ ʣʘʪʝʢʩʫ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʧʽʣʴʥʦʛʦ ʚʧʣʠʚʫ 

ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʧʨʦʪʝ ʪʘʢʽ ʧʽʜʭʦʜʠ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ 

ʚʽʜ ʫʤʦʚ ʨʦʙʦʪʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʩʧʦʨʫʜʘʭ. 

 

1.5 ɯʩʥʫʶʯʽ ʩʧʦʩʦʙʠ ʧʽʜʚʠʱʝʥʥʷ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ 

ʧʦʢʨʠʪʪʷ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ 

 

ʅʘʩʪʠʣ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ ʻ ʜʣʷ ʜʦʨʦʞʥʴʦʛʦ ʦʜʷʛʫ ʩʚʦʛʦ 

ʨʦʜʫ ʩʧʝʮʠʬʽʯʥʦʶ ʦʩʥʦʚʦʶ, ʷʢʘ ʨʽʟʢʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʦʩʥʦʚ, ʥʘ ʷʢʽ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʝ ʧʦʢʨʠʪʪʷ ʫʢʣʘʜʘʻʪʴʩʷ ʥʘ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʦʛʘʭ. ʎʷ 

ʚʽʜʤʽʥʥʽʩʪʴ ʚʠʷʚʣʷʻʪʴʩʷ ʥʘʩʘʤʧʝʨʝʜ ʫ ʪʦʤʫ, ʱʦ ʜʦʨʦʞʥʽʡ ʦʜʷʛ ʧʽʜʜʘʻʪʴʩʷ 

ʥʘʚʝʜʝʥʦʤʫ ʜʠʥʘʤʽʯʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʶ ʥʝ ʪʽʣʴʢʠ ʚʽʜ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʟʘʩʦʙʽʚ, ʘ ʡ ʚʽʜ ʩʢʣʘʜʥʠʭ ʢʦʣʠʚʘʥʴ ʩʘʤʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʧʦʨʫʜʠ. ʆʩʦʙʣʠʚʦ ʮʝ 

ʷʩʢʨʘʚʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʥʘ ʚʠʩʷʯʠʭ ʽ ʚʘʥʪʦʚʠʭ ʤʝʪʘʣʝʚʠʭ ʚʝʣʠʢʦʧʨʦʣʽʪʥʠʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ. 

ʅʘ ʚʘʥʪʦʚʽʡ ʩʧʦʨʫʜʽ ʯʝʨʝʟ ʨ. ʈʝʡʥ ʫ ʤ. ɼʶʩʩʝʣʴʜʦʨʬʽ (ʅʽʤʝʯʯʠʥʘ) ʙʫʣʠ 

ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʚʝʣʠʯʠʥʠ ʘʤʧʣʽʪʫʜʠ ʢʦʣʠʚʘʥʴ ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʩʧʦʨʫʜʠ ʥʘ ʧʦʷʚʫ ʜʝʬʝʢʪʽʚ ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ, ʫʢʣʘʜʝʥʦʛʦ ʥʘ ʦʨʪʦʪʨʦʧʥʽʡ 

ʧʣʠʪʽ [3]. 
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ʇʨʦʛʠʥ ʧʨʦʛʦʥʫ, ʱʦ ʤʘʻ ʢʦʥʩʦʣʴ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 5 ʩʤ ʧʨʠ 30 % ï ʚʦʤʫ ʜʦ            

172 ʩʤ ʧʨʠ ʧʦʚʥʦʤʫ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ. ʈʫʭ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ 

ʧʦ ʤʦʩʪʫ ʟʜʽʡʩʥʶʚʘʚʩʷ ʧʦ ʰʝʩʪʠ ʩʤʫʛʘʭ ʟ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʙʣʠʟʴʢʦ 1000 ʘʚʪ./ʜʦʙʫ 

(1 ʢʣʘʩ ʥʘʚʘʥʪʘʞʝʥʥʷ). ɼʦʚʞʠʥʘ ʧʨʦʣʴʦʪʫ ʩʪʘʥʦʚʠʣʘ 319 ʤ, ʘ ʰʠʨʠʥʘ ʧʨʦʾʟʥʦʾ 

ʯʘʩʪʠʥʠ ï 21,5 ʤ. ʋ ʷʢʦʩʪʽ ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ ʣʠʪʠʡ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥ ʩʧʝʮʽʘʣʴʥʦ ʩʧʨʦʝʢʪʦʚʘʥʦʛʦ ʩʢʣʘʜʫ. ɺʝʨʭʥʽʡ ʟʘʭʠʩʥʠʡ ʰʘʨ 

ʫʣʘʰʪʦʚʘʥʠʡ ʟ ʱʝʙʝʥʝʚʦ-ʤʘʩʪʠʢʦʚʦʛʦ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ (ʑʄɸ)                                    

[3, 9, 17, 20 ï 26]. 

ɹʫʣʠ ʚʠʤʽʨʷʥʽ ʢʦʣʠʚʘʥʥʷ ʤʦʩʪʫ ʚ ʜʝʢʽʣʴʢʦʭ ʧʦʧʝʨʝʯʥʠʭ ʧʝʨʝʪʠʥʘʭ 

ʧʨʦʣʴʦʪʫ ʽ ʚʠʷʚʣʝʥʦ, ʱʦ ʚʦʥʠ ʟʤʽʥʶʶʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ ʯʘʩʪʦʪ 1 ï 25 ɻʮ ʧʦ 

ʜʦʚʞʠʥʽ ʽ ʧʦʧʝʨʝʯʥʠʢʫ ʧʨʦʣʴʦʪʫ, ʤʘʶʯʠ ʤʽʥʽʤʘʣʴʥʫ ʚʝʣʠʯʠʥʫ ʫ ʧʽʣʦʥʘ, ʽ 

ʟʙʽʣʴʰʫʶʯʠʩʴ ʤʽʞ ʢʨʽʧʣʝʥʥʷʤʠ ʚʘʥʪʽʚ. ʇʨʠ ʮʴʦʤʫ, ʘʤʧʣʽʪʫʜʠ ʢʦʣʠʚʘʥʴ ʥʘ 

ʨʽʯʢʦʚʦʤʫ ʧʨʦʣʴʦʪʽ ʤʘʡʞʝ ʚ 20 ʨʘʟʽʚ ʚʠʱʝ, ʥʽʞ ʧʦʙʣʠʟʫ ʧʽʣʦʥʫ. ʂʽʣʴʢʽʩʪʴ 

ʩʧʦʩʪʝʨʝʞʫʚʘʥʠʭ ʧʦʟʜʦʚʞʥʽʭ ʪʨʽʱʠʥ ʥʘ ʩʝʨʝʜʥʽʭ ʩʤʫʛʘʭ ʨʫʭʫ ʟʙʽʣʴʰʫʻʪʴʩʷ 

ʚʽʜʧʦʚʽʜʥʦ ʧʽʜʚʠʱʝʥʥʶ ʘʤʧʣʽʪʫʜʠ ʢʦʣʠʚʘʥʴ [3, 9, 17, 20 ï 26]. 

ʗʧʦʥʩʴʢʽ ʜʦʩʣʽʜʥʠʢʠ, ʧʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʤʦʞʣʠʚʽ ʧʨʠʯʠʥʠ ʚʠʥʠʢʥʝʥʥʷ 

ʧʦʟʜʦʚʞʥʽʭ ʪʨʽʱʠʥ ʚ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʤʫ ʧʦʢʨʠʪʪʽ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʩʧʦʨʫʜʘʭ, ʪʘʢʦʞ ʜʽʡʰʣʠ ʚʠʩʥʦʚʢʫ, ʱʦ ʧʨʠʯʠʥʦʶ ʾʭ ʧʦʷʚʠ ʻ ʜʠʥʘʤʽʯʥʠʡ ʬʘʢʪʦʨ. 

ʃʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʥʘ ʤʦʜʝʣʽ ʫ ʚʠʛʣʷʜʽ ʟʨʘʟʢʘ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʧʦʢʣʘʜʝʥʦʛʦ ʥʘ ʤʝʪʘʣʝʚʫ ʧʣʘʩʪʠʥʫ, ʚʠʷʚʠʣʠ ʯʽʪʢʫ ʟʘʣʝʞʥʽʩʪʴ 

ʤʽʞ ʯʠʩʣʦʤ ʧʦʚʪʦʨʥʠʭ ʩʪʠʩʢʘʶʯʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʽ ʢʽʣʴʢʽʩʪʶ ʫʪʚʦʨʝʥʠʭ ʪʨʽʱʠʥ ʫ 

ʟʨʘʟʢʫ [3, 9, 17, 20 ï 26]. 

ʗʢ ʚʠʜʥʦ ʟ [3, 9, 17, 20 ï 26], ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʥʘ ʜʦʚʛʦʚʽʯʥʽʩʪʴ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʟʨʘʟʢʘ ʥʘ ʤʝʪʘʣʝʚʽʡ ʧʽʜʢʣʘʜʮʽ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 55 Áʉ ʽ 

ʯʘʩʪʦʪʽ ʧʨʦʛʨʘʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷ 8 ɻʮ, ʧʣʦʱʘ ʡʦʛʦ ʧʦʚʝʨʭʥʽ ʟ ʧʦʟʜʦʚʞʥʽʤʠ 

ʪʨʽʱʠʥʘʤʠ ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʨʷʤʦ-ʧʨʦʧʦʨʮʽʡʥʦ ʯʠʩʣʫ ʮʠʢʣʽʚ ʧʨʦʛʨʘʤʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʑʦʙ ʧʽʜʪʚʝʨʜʠʪʠ ʨʝʟʫʣʴʪʘʪʠ ʣʘʙʦʨʘʪʦʨʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ, ʘʚʪʦʨʠ ʨʦʙʦʪʠ 

[3, 9, 17] ʧʨʦʚʝʣʠ ʩʝʨʽʶ ʜʦʩʣʽʜʞʝʥʴ ʧʦʚʝʜʽʥʢʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ 

ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ, ʚʠʤʽʨʶʶʯʠ ʧʨʦʛʠʥʠ, ʜʝʬʦʨʤʘʮʽʶ ʽ ʥʘʧʨʫʛʫ 
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ʚ ʤʘʪʝʨʽʘʣʽ ʧʦʢʨʠʪʪʷ. ʇʨʠ ʮʴʦʤʫ, ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʙʽʪʫʤʠ ʟ ʨʽʟʥʦʶ ʚ'ʷʟʢʽʩʪʶ, ʱʦ ʤʘʶʪʴ ʨʽʟʥʽ ʚ'ʷʟʢʦʧʨʫʞʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ [3, 9, 17]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʪʨʠ ʝʪʘʧʠ: 

1. ʆʙʩʪʝʞʝʥʥʷ 50 ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ ʨʽʟʥʦʛʦ ʪʠʧʫ ʟ 

ʨʝʻʩʪʨʘʮʽʻʶ ʢʽʣʴʢʦʩʪʽ ʪʘ ʤʽʩʮʴ ʫʪʚʦʨʝʥʥʷ ʪʨʽʱʠʥ. 

2. ɺʠʧʨʦʙʫʚʘʥʥʷ ʟʨʘʟʢʽʚ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʥʘ ʧʦʚʪʦʨʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ. 

3. ʈʦʟʨʘʭʫʥʢʠ ʥʘ ʚ'ʷʟʢʦ-ʧʣʘʩʪʠʯʥʠʭ ʨʝʦʣʦʛʽʯʥʠʭ ʤʦʜʝʣʷʭ ʟ ʚʠʟʥʘʯʝʥʥʷʤ 

ʟʘʛʘʣʴʥʦʾ ʢʘʨʪʠʥʠ ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ ʧʦʢʨʠʪʪʷ ʥʘ ʥʠʭ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʦʙʩʪʝʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʟʜʦʚʞʥʽ ʪʨʽʱʠʥʠ ʥʘ ʧʨʦʾʟʥʽʡ 

ʯʘʩʪʠʥʽ ʤʝʪʘʣʝʚʠʭ ʩʧʦʨʫʜ ʻ ʧʝʨʝʚʘʞʥʠʤ ʚʠʜʦʤ ʜʝʬʝʢʪʽʚ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʥʘ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʷʭ ʛʥʫʯʢʦʾ ʝʣʘʩʪʠʯʥʦʾ ʧʦʚʝʜʽʥʢʠ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʚ ʨʝʞʠʤʽ ʧʦʚʪʦʨʥʠʭ ʩʪʠʩʢʘʶʯʠʭ ʥʘʚʘʥʪʘʞʝʥʴ 

ʜʦʟʚʦʣʠʣʠ ʚʩʪʘʥʦʚʠʪʠ, ʱʦ ʚ ʧʦʢʨʠʪʪʽ ʚʠʥʠʢʘʶʪʴ ʟʥʘʯʥʽ ʜʝʬʦʨʤʘʮʽʾ 

ʨʦʟʪʷʛʫʚʘʥʥʷ ʷʢ ʫ ʟʦʥʽ ʤʽʞ ʨʝʙʨʘʤʠ ʞʦʨʩʪʢʦʩʪʽ ʤʝʪʘʣʝʚʦʾ ʩʧʦʨʫʜʠ, ʪʘʢ ʽ ʚ ʟʦʥʽ 

ʩʘʤʠʭ ʨʝʙʝʨ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ, ʥʘ ʜʫʤʢʫ ʜʦʩʣʽʜʥʠʢʽʚ, ʧʦʷʚʫ ʧʦʟʜʦʚʞʥʽʭ ʪʨʽʱʠʥ ʫ 

ʮʠʭ ʟʦʥʘʭ. 

ɸʚʪʦʨʘʤʠ ʨʦʙʦʪʠ [3, 9, 17, 20 ï 26] ʟʘʟʥʘʯʝʥʦ, ʱʦ ʧʦʟʜʦʚʞʥʽ ʪʨʽʱʠʥʠ 

ʚʠʥʠʢʘʶʪʴ ʥʘʡʯʘʩʪʽʰʝ ʧʦ ʢʦʣʽʾ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʟ ʢʨʦʢʦʤ 15 ʩʤ, ʷʢ 

ʤʽʞ ʨʝʙʨʘʤʠ ʞʦʨʩʪʢʦʩʪʽ, ʪʘʢ ʽ ʚ ʟʦʥʽ ʩʘʤʠʭ ʨʝʙʝʨ ʤʝʪʘʣʝʚʦʾ ʦʨʪʦʪʨʦʧʥʦʾ ʧʣʠʪʠ, 

ʧʨʠʯʦʤʫ ʯʘʩʪʽʰʝ ʥʘ ʩʧʦʨʫʜʘʭ ʟ ʨʝʙʨʘʤʠ ʟʘʤʢʥʫʪʦʛʦ ʧʨʦʬʽʣʶ. ʇʨʠ ʮʴʦʤʫ ʤʽʞ 

ʨʝʙʨʘʤʠ ʞʦʨʩʪʢʦʩʪʽ ʬʽʢʩʫʚʘʣʠʩʷ ʟʥʘʯʥʽ ʨʦʟʪʷʛʫʶʯʽ ʥʘʧʨʫʞʝʥʥʷ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ 

ʪʝ, ʱʦ ʟʫʩʠʣʣʷ, ʷʢʽ ʜʽʶʪʴ ʥʘ ʧʦʢʨʠʪʪʷ, ʙʫʣʠ ʧʝʨʝʚʘʞʥʦ ʩʪʠʩʢʘʶʯʠʤʠ. 

ʇʦʟʜʦʚʞʥʽ ʪʨʽʱʠʥʠ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʫʪʚʦʨʶʚʘʣʠʩʴ ʥʘ ʧʦʚʝʨʭʥʽ ʽ 

ʨʦʟʚʠʚʘʣʠʩʴ ʚʛʣʠʙ ʧʦʢʨʠʪʪʷ, ʧʨʠʯʦʤʫ ʥʘʡʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʝ ʾʭ ʟʨʦʩʪʘʥʥʷ 

ʚʽʜʟʥʘʯʘʣʦʩʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʧʦʢʨʠʪʪʷ 55 Áʉ, ʷʢʘ ʽ ʙʫʣʘ ʦʙʨʘʥʘ ʜʣʷ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ  [3, 9, 17, 20 ï 26, 29, 47]. 

ʇʨʠ ʮʴʦʤʫ, ʥʘ ʧʦʢʨʠʪʪʽ ʟ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʫ ʚʠʛʦʪʦʚʣʝʥʦʤʫ ʥʘ ʙʽʣʴʰ 

ʚôʷʟʢʦʤʫ ʽ ʝʣʘʩʪʠʯʥʦʤʫ ʙʽʪʫʤʽ ʧʦʟʜʦʚʞʥʽʭ ʪʨʽʱʠʥ ʟ'ʷʚʣʷʣʦʩʴ ʙʽʣʴʰʝ, ʥʽʞ ʥʘ 
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ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʤʫ ʧʦʢʨʠʪʪʽ ʟ ʤʘʣʦʚ'ʷʟʢʠʤ ʙʽʪʫʤʦʤ ʟ ʦʧʪʠʤʘʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤ 

ʝʣʘʩʪʠʯʥʦʩʪʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʟʥʠʟʠʪʠ ʢʽʣʴʢʽʩʪʴ ʧʦʟʜʦʚʞʥʽʭ ʪʨʽʱʠʥ ʧʨʠ 

ʧʨʠʛʦʪʫʚʘʥʥʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ, ʧʨʠʟʥʘʯʝʥʦʾ ʜʣʷ ʧʦʢʨʠʪʪʽʚ ʥʘ 

ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ ʟ ʦʨʪʦʪʨʦʧʥʦʶ ʧʣʠʪʦʶ, ʩʣʽʜ ʚʠʙʠʨʘʪʠ ʙʽʪʫʤ 

ʟ ʧʝʚʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʟʥʘʯʝʥʴ ʚ'ʷʟʢʦʩʪʽ ʪʘ ʝʣʘʩʪʠʯʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʧʨʫʞʥʦʩʪʽ 

ʽ ʧʣʘʩʪʠʯʥʦʩʪʽ [3, 9, 17, 20 ï 26, 29, 47, 48]. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʞ ʙʽʪʫʤʽʚ ʤʘʣʦʾ ʚ'ʷʟʢʦʩʪʽ ʟ ʥʝʚʠʩʦʢʦʶ ʝʣʘʩʪʠʯʥʽʩʪʶ 

ʛʘʨʘʥʪʫʻ ʧʦʷʚʫ ʧʣʘʩʪʠʯʥʠʭ ʜʝʬʦʨʤʘʮʽʡ ʧʦʢʨʠʪʪʷ [3, 9, 17]. 

ʋ ʚʠʩʥʦʚʢʘʭ ʜʘʥʦʾ ʨʦʙʦʪʠ [3, 9, 17, 20 ï 26, 29, 47, 48] ʚʽʜʟʥʘʯʝʥʦ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʙʣʽʢʫ ʚ'ʷʟʢʦ-ʧʣʘʩʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʧʨʠ 

ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʟʨʦʩʪʘʥʥʷ ʧʦʟʜʦʚʞʥʽʭ ʪʨʽʱʠʥ ʚ ʧʦʢʨʠʪʪʷʭ ʥʘ ʤʝʪʘʣʝʚʠʭ 

ʩʧʦʨʫʜʘʭ. 

ʈʝʟʫʣʴʪʘʪ ʝʢʩʧʝʨʠʤʝʥʪʫ ʜʦʟʚʦʣʠʚ ʘʚʪʦʨʘʤ ʮʽʻʾ ʨʦʙʦʪʠ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ 

ʚʠʩʥʦʚʢʠ: 

- ʚʽʜʥʦʩʥʘ ʜʝʬʦʨʤʘʮʽʷ (Ů) ʽ ʥʘʧʨʫʞʝʥʥʷ (ů) ʚ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʤʫ ʧʦʢʨʠʪʪʽ 

ʥʘ ʚʠʩʦʢʦʚ'ʷʟʢʦʤʫ ʙʽʪʫʤʽ ʧʽʩʣʷ ʧʨʦʾʟʜʫ ʢʦʣʝʩʘ ʘʚʪʦʤʦʙʽʣʷ ʧʨʘʢʪʠʯʥʦ 

ʚʽʜʥʦʚʣʶʶʪʴʩʷ, ʧʦʚʝʨʪʘʶʯʠʩʴ ʚ ʥʫʣʴʦʚʫ ʪʦʯʢʫ, ʘ ʥʘ ʙʽʪʫʤʽ ʟ ʤʝʥʰʦʶ ʚ'ʷʟʢʽʩʪʶ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʢʦʧʠʯʝʥʥʷ ʚ ʧʦʢʨʠʪʪʽ ʟʘʣʠʰʢʦʚʠʭ ʜʝʬʦʨʤʘʮʽʡ ʽ ʥʘʧʨʫʞʝʥʴ; 

- ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʷ ʟʥʘʯʥʦ ʟʤʝʥʰʫʻʪʴʩʷ 

ʟʘʣʠʰʢʦʚʘ ʜʝʬʦʨʤʘʮʽʷ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʟʙʽʣʴʰʫʶʪʴʩʷ ʥʘʧʨʫʞʝʥʥʷ ʚ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʤʫ ʧʦʢʨʠʪʪʽ ʥʘ ʦʩʥʦʚʽ ʤʘʣʦʚ'ʷʟʢʦʛʦ ʙʽʪʫʤʫ. ɼʣʷ ʚʠʩʦʢʦʚ'ʷʟʢʦʛʦ 

ʙʽʪʫʤʫ ʟʤʽʥʠ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʽʜ ʜʽʻʶ ʘʚʪʦʤʦʙʽʣʷ, ʱʦ ʨʫʭʘʻʪʴʩʷ ʟ ʙʽʣʴʰ 

ʚʠʩʦʢʦʶ ʰʚʠʜʢʽʩʪʶ, ʜʫʞʝ ʤʘʣʽ, ʜʦ ʪʦʛʦ ʞ ʚʦʥʠ ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʽʩʪʶ 

ʧʦʚʝʨʪʘʶʪʴʩʷ ʜʦ ʥʫʣʴʦʚʦʾ ʧʦʟʥʘʯʢʠ ʧʽʩʣʷ ʟʥʷʪʪʷ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʆʙʩʪʝʞʝʥʥʷ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʦʨʪʦʪʨʦʧʥʽʡ ʧʣʠʪʽ 

ʇʽʚʜʝʥʥʦʛʦ ʪʘ ʄʦʩʢʦʚʩʴʢʦʛʦ ʤʦʩʪʦʚʠʭ ʧʝʨʝʭʦʜʘʭ (ʤ. ʂʠʾʚ) ʧʦʢʘʟʘʣʠ, ʱʦ ʷʢ ʽ ʚ 

ʽʥʰʠʭ ʢʨʘʾʥʘʭ, ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʜʝʬʝʢʪʘʤʠ ʚ ʧʦʢʨʠʪʪʽ ʻ ʯʘʩʪʽ ʧʦʟʜʦʚʞʥʽ 

ʪʘ ʧʦʧʝʨʝʯʥʽ ʪʨʽʱʠʥʠ, ʢʦʣʽʷ (ɼʦʜʘʪʦʢ ɸ).  

ʅʘ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʠʭ ʧʦʢʨʠʪʪʷʭ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ 

ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʽ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʧʣʘʩʪʠʯʥʠʭ ʜʝʬʦʨʤʘʮʽʡ, ʦʩʦʙʣʠʚʦ ʥʘ 
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ʧʦʢʨʠʪʪʷʭ, ʷʢʽ ʟʘʟʥʘʣʠ ʨʝʤʦʥʪʫ, ʷʢʠʡ ʧʨʦʚʦʜʠʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʙʽʣʴʰ 

ʧʣʘʩʪʠʯʥʠʤʠ ʪʠʧʘʤʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ, ʱʦ ʥʘ ʜʫʤʢʫ ʜʦʨʦʞʥʽʭ ʬʘʭʽʚʮʽʚ, ʧʦʚʠʥʥʦ 

ʩʪʨʠʤʫʚʘʪʠ ʨʽʩʪ ʽ ʨʦʟʚʠʪʦʢ ʪʨʽʱʠʥʦʫʪʚʦʨʝʥʥʷ ʥʘ ʪʘʢʠʭ ʧʦʢʨʠʪʪʷʭ. ʇʨʦʪʝ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʠʭ ʘʩʬʘʣʴʪʦʙʝʪʦʥʽʚ ʥʝ ʜʦʩʷʛʘʻ 

ʩʚʦʻʾ ʤʝʪʠ, ʙʽʣʴʰʝ ʪʦʛʦ, ʪʫʪ ʟ'ʷʚʣʷʶʪʴʩʷ ʯʠʩʣʝʥʥʽ ʟʩʫʚʥʽ ʧʣʘʩʪʠʯʥʽ ʜʝʬʦʨʤʘʮʽʾ, 

ʱʦ ʜʦʙʨʝ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʚʠʩʥʦʚʢʘʤʠ ʷʧʦʥʩʴʢʠʭ ʜʦʩʣʽʜʥʠʢʽʚ. ʂʨʽʤ ʪʦʛʦ, ʯʘʩʪʦ 

ʚʦʜʘ, ʷʢʘ ʧʨʦʥʠʢʘʻ ʯʝʨʝʟ ʪʨʽʱʠʥʠ ʧʦʢʨʠʪʪʷ, ʧʦʛʽʨʰʫʻ ʽ ʙʝʟ ʪʦʛʦ ʥʝ ʜʫʞʝ ʭʦʨʦʰʫ 

ʘʜʛʝʟʽʶ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʟ ʛʽʜʨʦʽʟʦʣʷʮʽʻʶ ʪʘ ʦʨʪʦʪʨʦʧʥʦʶ ʧʣʠʪʦʶ, ʪʦʙʪʦ 

ʩʠʩʪʝʤʘ çʧʦʢʨʠʪʪʷ ï ʦʨʪʦʪʨʦʧʥʘ ʧʣʠʪʘè ʥʝ ʧʨʘʮʶʻ ʷʢ ʻʜʠʥʘ ʩʠʩʪʝʤʘ, ʱʦ 

ʧʦʩʠʣʶʻ ʨʦʟʚʠʪʦʢ ʜʝʬʦʨʤʘʮʽʡ, ʽ ʟʨʝʰʪʦʶ, ʧʨʦʷʚʣʷʻʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ 

ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ ʤʝʪʘʣʝʚʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʧʦʨʫʜʠ.  

ʅʝ ʜʦʜʘʻ ʦʧʪʠʤʽʟʤʫ ʚ ʦʪʨʠʤʘʥʥʽ ʷʢʽʩʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʤʝʪʘʣʝʚʠʭ 

ʩʧʦʨʫʜʘʭ ʽ ʥʝʷʢʽʩʥʝ ʚʠʢʦʥʘʥʥʷ ʡʦʛʦ ʜʝʬʦʨʤʘʮʽʡʥʠʭ ʰʚʽʚ. ʋ ʨʝʟʫʣʴʪʘʪʽ 

ʥʝʚʝʣʠʢʦʛʦ ʧʨʦʨʘʭʫʥʢʫ ʚ ʪʦʚʱʠʥʽ ʤʘʩʪʠʢʠ ʜʣʷ ʾʭ ʟʘʣʠʚʢʠ (ʜʦʩʠʪʴ ʧʝʨʝʚʠʱʝʥʥʷ 

ʥʘʜ ʧʦʚʝʨʭʥʝʶ ʧʦʢʨʠʪʪʷ ʤʝʪʘʣʝʚʦʾ ʩʧʦʨʫʜʠ ʚ 0,6 ï 1,0 ʩʤ) ʘʚʪʦʤʦʙʽʣʽ, ʱʦ ʡʜʫʪʴ 

ʥʘ ʚʝʣʠʢʽʡ ʰʚʠʜʢʦʩʪʽ (60 ï 80 ʢʤ/ʛʦʜ), ʦʩʦʙʣʠʚʦ ʚʝʣʠʢʦʚʘʥʪʘʞʥʽ, ʷʢʙʠ 

çʟʣʽʪʘʶʪʴè ʥʘ ʜʝʬʦʨʤʘʮʽʡʥʦʤʫ ʰʚʽ ʽ çʧʨʠʟʝʤʣʷʶʪʴʩʷè ʥʘ ʧʦʚʝʨʭʥʶ ʧʦʢʨʠʪʪʷ. 

ʎʝ ʪʘʢʦʞ ʚʧʣʠʚʘʻ ʥʘ ʧʦʷʚʫ ʨʽʟʥʠʭ ʜʝʬʝʢʪʽʚ ʧʦʢʨʠʪʪʷ, ʦʩʦʙʣʠʚʦ ʧʣʘʩʪʠʯʥʠʭ 

ʥʘʧʣʠʚʽʚ, ʢʦʣʽʡ. 

ʇʨʠʯʠʥʘʤʠ ʾʭ ʧʦʷʚʠ, ʤʦʞʣʠʚʦ, ʻ ʚʝʣʠʢʽ ʟʛʠʥʘʣʴʥʽ ʥʘʧʨʫʞʝʥʥʷ, ʷʢʽ ʥʘ 

ʢʽʣʴʢʘ ʧʦʨʷʜʢʽʚ ʧʝʨʝʚʠʱʫʶʪʴ ʪʽ, ʷʢʽ ʟʘʟʚʠʯʘʡ ʚʠʥʠʢʘʶʪʴ ʚ ʜʦʨʦʞʥʴʦʤʫ 

ʧʦʢʨʠʪʪʽ. ʂʨʽʤ ʪʦʛʦ, ʚʧʣʠʚʘʶʪʴ ʽ ʪʘʢʽ ʬʘʢʪʦʨʠ, ʷʢ ʚʝʣʠʢʘ ʨʽʟʥʠʮʷ ʚ ʢʦʝʬʽʮʽʻʥʪʘʭ 

ʣʽʥʽʡʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʜʦʨʦʞʥʴʦʛʦ ʦʜʷʛʫ ʪʘ ʤʝʪʘʣʫ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʧʦʨʫʜʠ, ʘ ʪʘʢʦʞ ʽʥʰʠʡ ʭʘʨʘʢʪʝʨ ʚʧʣʠʚʫ ʚʽʪʨʫ ʽ ʪʝʤʧʝʨʘʪʫʨ 

ʨʘʡʦʥʫ. ʊʘʢ, ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʪʘ 

ʚʽʪʨʦʚʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʧʣʠʚʘʶʪʴ ʷʢ ʥʘ ʚʝʨʭʥʽʡ ʰʘʨ ʧʦʢʨʠʪʪʷ, ʪʘʢ ʽ ʥʘ ʥʠʞʥʶ 

ʡʦʛʦ ʯʘʩʪʠʥʫ ʟʘ ʨʘʭʫʥʦʢ ʥʘʛʨʽʚʘʥʥʷ ʘʙʦ ʦʭʦʣʦʜʞʝʥʥʷ ʦʨʪʦʪʨʦʧʥʦʾ ʧʣʠʪʠ, ʚ ʪʦʡ 

ʯʘʩ ʷʢ ʚ ʜʦʨʦʞʥʽʭ ʢʦʥʩʪʨʫʢʮʽʷʭ ʦʩʥʦʚʥʠʡ ʚʧʣʠʚ ʮʠʭ ʬʘʢʪʦʨʽʚ ʡʜʝ ʥʘ ʚʝʨʭʥʶ 

ʯʘʩʪʠʥʫ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ, ʧʦʩʪʫʧʦʚʦ ʟʘʪʫʭʘʶʯʠ ʧʦ ʪʦʚʱʠʥʽ 

ʜʦʨʦʞʥʴʦʛʦ ʦʜʷʛʫ. ɺʠʥʠʢʥʝʥʥʷ ʧʦʟʜʦʚʞʥʽʭ ʪʨʽʱʠʥ ʤʦʞʝ ʙʫʪʠ ʧʦʷʩʥʝʥʦ 
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ʦʩʦʙʣʠʚʽʩʪʶ ʨʦʙʦʪʠ ʥʝʞʦʨʩʪʢʦʛʦ ʜʦʨʦʞʥʴʦʛʦ ʦʜʷʛʫ, ʱʦ ʚʦʣʦʜʽʻ ʚʣʘʩʪʠʚʦʩʪʷʤʠ 

ʚôʷʟʢʦʧʨʫʞʥʦʛʦ ʥʘʧʽʚʧʨʦʩʪʦʨʫ. ʊʘʢ, ʚ ʨʦʙʦʪʘʭ [3, 11, 14, 16, 17] ʨʦʟʛʣʷʥʫʪʦ 

ʪʝʦʨʝʪʠʯʥʽ ʘʩʧʝʢʪʠ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʜʦʨʦʞʥʴʦʛʦ ʦʜʷʛʫ ʟʘʣʝʞʥʦ 

ʚʽʜ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ. ʇʨʠ ʮʴʦʤʫ, ʜʦʨʦʞʥʽʡ ʦʜʷʛ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ 

ʰʘʨʫʚʘʪʠʡ ʚ'ʷʟʢʦʧʨʫʞʥʽʡ ʥʘʧʽʚʧʨʦʩʪʽʨ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʧʣʠʚ ʩʢʣʘʜʥʦʩʪʽ 

ʚ'ʷʟʢʦʧʨʫʞʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʜʦʨʦʞʥʴʦʛʦ ʦʜʷʛʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʢʣʘʜʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ ʟʘʣʝʞʥʦʩʪʝʡ ʥʘʧʨʫʞʝʥʴ ʽ ʜʝʬʦʨʤʘʮʽʡ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʰʘʨʽʚ. ʇʨʠ ʨʫʩʽ ʦʩʽ ʩʠʤʤʝʪʨʠʯʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʦ ʧʦʚʝʨʭʥʽ ʮʴʦʛʦ ʥʘʧʽʚʧʨʦʩʪʦʨʫ (ʪʦʙʪʦ ʜʦʨʦʞʥʴʦʛʦ ʦʜʷʛʫ) 

ʚʝʣʠʯʠʥʘ ʤʘʢʩʠʤʘʣʴʥʦʾ ʟʛʠʥʘʶʯʦʾ ʚʽʜʥʦʩʥʦʾ ʜʝʬʦʨʤʘʮʽʾ ʚ ʧʦʧʝʨʝʯʥʦʤʫ 

ʥʘʧʨʷʤʢʫ ʙʫʜʝ ʙʽʣʴʰʘ, ʥʽʞ ʜʝʬʦʨʤʘʮʽʷ ʥʘʧʨʷʤʢʫ ʨʫʭʫ (ʧʦʟʜʦʚʞʥʷ). ʅʘ ʧʽʜʩʪʘʚʽ 

ʮʴʦʛʦ ʘʚʪʦʨʘʤʠ ʨʦʙʽʪ [3, 11, 14, 16, 17] ʚʠʩʣʦʚʣʶʻʪʴʩʷ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʮʝ ʤʦʞʝ 

ʙʫʪʠ ʧʨʠʯʠʥʦʶ, ʧʦ ʷʢʽʡ ʚ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʤʫ ʧʦʢʨʠʪʪʽ ʧʽʜ ʜʽʻʶ ʧʦʚʪʦʨʥʠʭ 

ʧʨʦʾʟʜʽʚ ʘʚʪʦʤʦʙʽʣʽʚ ʫʪʚʦʨʶʶʪʴʩʷ ʧʦʟʜʦʚʞʥʽ ʪʨʽʱʠʥʠ ʧʦ ʩʤʫʟʽ ʥʘʢʘʪʫ, 

ʦʙʫʤʦʚʣʝʥʽ ʚʪʦʤʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʤʘʪʝʨʽʘʣʫ . 

ʂʨʽʤ ʪʦʛʦ, ʚʧʣʠʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ ʥʘ ʤʝʪʘʣʝʚʠʭ ʩʧʦʨʫʜʘʭ ʽʥʰʠʡ, 

ʥʽʞ ʥʘ ʜʦʨʦʟʽ, ʪʘʢ ʷʢ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʪʘʢʦʞ ʨʦʙʦʪʫ ʡʦʛʦ ʝʣʝʤʝʥʪʽʚ, 

ʦʩʦʙʣʠʚʦ ʥʘ ʩʪʠʢʘʭ ʪʘ ʜʝʬʦʨʤʘʮʽʡʥʠʭ ʰʚʘʭ. ʅʝʦʜʥʘʢʦʚʘ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ 

ʘʚʪʦʤʦʙʽʣʽʚ ʥʘ ʨʽʟʥʠʭ ʩʤʫʛʘʭ ʨʫʭʫ ʪʘʢʦʞ ʩʪʚʦʨʶʻ ʪʨʫʜʥʦʱʽ ʜʣʷ ʦʙʣʽʢʫ 

ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ ʜʦʨʦʞʥʴʦʛʦ ʦʜʷʛʫ. 

ʇʨʠ ʧʨʦʾʟʜʽ ʘʚʪʦʤʦʙʽʣʽʚ ʧʦ ʦʨʪʦʪʨʦʧʥʽʡ ʧʣʠʪʽ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʧʦʨʫʜʠ ʫ 

ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʚʠʥʠʢʘʶʪʴ ʨʦʟʪʷʛʫʶʯʽ ʥʘʧʨʫʞʝʥʥʷ, ʪʘʢʽ ʞ, ʷʢ ʽ ʚ ʰʘʨʽ ʟʥʦʩʫ 

ʜʦʨʦʞʥʴʦʛʦ ʦʜʷʛʫ [109]. ʇʦʚʪʦʨʶʚʘʥʥʷ ʜʽʾ ʨʫʭʦʤʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ 

ʚʠʢʣʠʢʘʶʪʴ ʚʪʦʤʥʽ ʥʘʧʨʫʞʝʥʥʷ ʚ ʰʘʨʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʪʦʤʥʦʶ 

ʜʦʚʛʦʚʽʯʥʽʩʪʶ ʤʘʪʝʨʽʘʣʫ. 

ʇʽʜ ʚʪʦʤʦʶ, ʨʦʟʫʤʽʶʪʴ ʧʨʦʮʝʩ ʧʦʩʪʫʧʦʚʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ ʟʘʣʠʰʢʦʚʠʭ 

ʜʝʬʦʨʤʘʮʽʡ ʚ ʤʘʪʝʨʽʘʣʽ ʧʽʜ ʜʽʻʶ ʟʤʽʥʥʠʭ ʥʘʧʨʫʞʝʥʴ, ʷʢʠʡ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʥʠ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʫ, ʫʪʚʦʨʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʜʝʬʝʢʪʽʚ ʽ ʧʦʰʢʦʜʞʝʥʴ 

ʜʦʨʦʞʥʴʦʛʦ ʦʜʷʛʫ ʘʞ ʜʦ ʡʦʛʦ ʨʫʡʥʫʚʘʥʥʷ. 
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ɺʪʦʤʥʦʶ ʜʦʚʛʦʚʽʯʥʽʩʪʶ ʥʘʟʠʚʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʯʠʥʠʪʠ ʦʧʽʨ 

ʙʘʛʘʪʦʨʘʟʦʚʦ ʧʨʠʢʣʘʜʝʥʠʤ ʤʝʭʘʥʽʯʥʠʤ ʜʽʷʤʠ. ɺʦʥʘ ʚʠʤʽʨʶʻʪʴʩʷ ʟʘʟʚʠʯʘʡ 

ʢʽʣʴʢʽʩʪʶ ʥʘʚʘʥʪʘʞʝʥʴ (ʮʠʢʣʽʚ), ʷʢʽ ʚʠʪʨʠʤʫʻ ʤʘʪʝʨʽʘʣ ʜʦ ʨʫʡʥʫʚʘʥʥʷ. ʎʷ 

ʚʣʘʩʪʠʚʽʩʪʴ ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ ʭʘʨʘʢʪʝʨʠʟʫʻ ʪʨʠʚʘʣʽʩʪʴ ʡʦʛʦ ʨʦʙʦʪʠ ʚ 

ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ (ʩʪʨʦʢ ʩʣʫʞʙʠ). 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʜʦʨʦʞʥʴʦʛʦ ʦʜʷʛʫ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ, ʜʝ 

ʚʪʦʤʥʽ ʥʘʧʨʫʞʝʥʥʷ ʚʠʥʠʢʘʶʪʴ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʰʘʨʫ ʽ ʪʨʽʱʠʥʘ çʧʨʦʨʦʩʪʘʻè 

ʟʥʠʟʫ ʚʛʦʨʫ, ʚ ʰʘʨʽ, ʫʢʣʘʜʝʥʦʤʫ ʥʘ ʦʨʪʦʪʨʦʧʥʽʡ ʧʣʠʪʽ, ʨʦʟʪʷʛʫʶʯʽ ʥʘʧʨʫʞʝʥʥʷ 

ʚʠʥʠʢʘʶʪʴ ʫ ʚʝʨʭʥʽʡ ʡʦʛʦ ʯʘʩʪʠʥʽ, ʪʦʤʫ ʪʨʽʱʠʥʠ çʧʨʦʨʦʩʪʘʶʪʴè ʟʚʝʨʭʫ ʚʥʠʟ               

[3, 9] . 

ʋ ʌʨʘʥʮʽʾ ʧʨʦʚʦʜʠʣʦʩʴ ʚʠʚʯʝʥʥʷ ʮʽʻʾ ʥʝʪʠʧʦʚʦʾ ʧʦʚʝʜʽʥʢʠ ʜʦʨʦʞʥʴʦʛʦ 

ʦʜʷʛʫ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ, ʜʣʷ ʯʦʛʦ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʤʝʪʦʜʠʢʘ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʚʪʦʤʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʩʪʽʡʢʽʩʪʴ ʦʩʥʦʚʠ ʥʘ ʨʝʙʨʽ 

ʞʦʨʩʪʢʦʩʪʽ ʦʨʪʦʪʨʦʧʥʦʾ ʧʣʠʪʠ [3, 9, 17, 20 ï 26]. ɿʘ ʮʽʻʶ ʤʝʪʦʜʠʢʦʶ ʙʫʣʦ 

ʧʨʦʚʝʜʝʥʦ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʚʠʛʠʥ ʮʠʢʣʽʯʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʟʨʘʟʢʽʚ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʥʘ ʤʝʪʘʣʝʚʦʤʫ ʣʠʩʪʽ [3, 9]. ʇʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʬʽʢʩʫʚʘʣʠ ʧʦʷʚʫ 

ʪʨʽʱʠʥ ʫ ʮʝʥʪʨʘʣʴʥʽʡ ʟʦʥʽ, ʾʭ ʧʦʰʠʨʝʥʥʷ ʜʦ ʢʨʘʾʚ ʟʨʘʟʢʘ ʽ ʟʨʦʩʪʘʥʥʷ ʪʨʽʱʠʥʠ ʚ 

ʛʣʠʙʠʥʫ, ʘ ʪʘʢʦʞ ʚʽʜʟʥʘʯʘʣʠ ʥʘʷʚʥʽʩʪʴ ʚʽʜʰʘʨʦʚʫʚʘʥʥʷ ʛʽʜʨʦʽʟʦʣʷʮʽʾ ʚʽʜ ʤʝʪʘʣʫ. 

ɿʨʘʟʦʢ ʚʚʘʞʘʚʩʷ ʪʘʢʠʤ, ʱʦ ʚʠʪʨʠʤʘʚ ʚʠʧʨʦʙʫʚʘʥʥʷ, ʘ ʩʫʤʽʰ ʧʨʠʜʘʪʥʦʶ 

ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʜʦʨʦʞʥʴʦʤʫ ʦʜʷʟʽ ʥʘ ʤʝʪʘʣʝʚʽʡ ʩʧʦʨʫʜʽ, ʷʢʱʦ ʥʝ 

ʚʽʜʙʫʚʘʣʦʩʷ ʚʽʜʰʘʨʫʚʘʥʥʷ ʛʽʜʨʦʽʟʦʣʷʮʽʾ ʚʽʜ ʤʝʪʘʣʫ, ʘ ʪʨʽʱʠʥʘ ʚ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʤʫ ʰʘʨʽ çʧʨʦʨʦʩʪʘʣʘè ʥʘ ʛʣʠʙʠʥʫ ʥʝ ʙʽʣʴʰʝ 35 ʤʤ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʢʨʠʪʝʨʽʻʤ ʜʣʷ ʚʠʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ 

ʜʣʷ ʜʦʨʦʞʥʴʦʛʦ ʦʜʷʛʫ ʥʘ ʦʨʪʦʪʨʦʧʥʽʡ ʧʣʠʪʽ ʤʝʪʘʣʝʚʦʾ ʩʧʦʨʫʜʠ ʙʫʚ ʦʙʨʘʥʠʡ 

ʧʘʨʘʤʝʪʨ, ʥʘʟʚʘʥʠʡ ʚʪʦʤʥʦʶ ʜʦʚʛʦʚʽʯʥʽʩʪʶ ʚʩʽʻʾ ʩʠʩʪʝʤʠ ʧʦʣʦʪʥʘ ʧʨʦʾʟʜʫ. ʋ 

ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʷʢʦʩʪʽ ʜʦʨʦʞʥʴʦʛʦ ʦʜʷʛʫ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ 

ʥʝʦʙʭʽʜʥʠʤ ʚʠʤʦʛʘʤ. 

ʑʝ ʦʜʥʘ ʦʩʦʙʣʠʚʽʩʪʴ ʨʦʙʦʪʠ ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʤʝʪʘʣʝʚʠʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ ʚʽʜʟʥʘʯʝʥʘ ʚ ʨʦʙʦʪʽ ʫʛʦʨʩʴʢʠʭ ʜʦʨʦʞʥʠʢʽʚ [3]: ʯʝʨʝʟ 

ʩʠʣʴʥʠʡ ʥʘʛʨʽʚ (ʘʙʦ ʦʭʦʣʦʜʞʝʥʥʷ) ʤʝʪʘʣʝʚʠʭ ʬʝʨʤ ʩʧʦʨʫʜʠ, ʨʽʟʥʠʮʽ ʚ 
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ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ, ʽ ʷʢ ʥʘʩʣʽʜʦʢ, ʚʝʣʠʢʦʛʦ ʧʝʨʝʧʘʜʫ ʽ ʰʚʠʜʢʦʩʪʽ ʟʤʽʥʠ 

ʪʝʤʧʝʨʘʪʫʨ ʚ ʰʘʨʘʭ ʩʠʩʪʝʤʠ, ʟ'ʷʚʣʷʶʪʴʩʷ ʜʦʜʘʪʢʦʚʽ ʪʝʤʧʝʨʘʪʫʨʥʽ ʥʘʧʨʫʞʝʥʥʷ 

ʩʠʩʪʝʤʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ, ʱʦ ʧʨʦʚʦʢʫʶʪʴ ʧʦʨʷʜ ʟ ʥʘʧʨʫʞʝʥʥʷʤʠ 

ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʨʫʭʦʤʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ) ʚʠʥʠʢʥʝʥʥʷ ʥʘʧʨʫʞʝʥʴ ʟʩʫʚʫ 

ʥʘ ʢʦʨʜʦʥʽ ʜʚʦʭ ʰʘʨʽʚ ï ʛʽʜʨʦʽʟʦʣʷʮʽʾ (ʛʝʨʤʝʪʠʢʘ) ʽ ʧʦʢʨʠʪʪʷ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʪʦʛʦ, ʱʦ ʥʝʦʙʭʽʜʥʠʡ ʦʙʣʽʢ ʥʝ ʪʽʣʴʢʠ ʘʜʛʝʟʽʾ ʤʽʞ ʧʦʢʨʠʪʪʷʤ ʽ ʛʝʨʤʝʪʠʢʦʤ, ʘʣʝ ʽ 

ʜʠʥʘʤʽʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʢʦʨʜʦʥʽ ʰʘʨʽʚ ʧʦʢʨʠʪʪʷ ʽ ʛʝʨʤʝʪʠʢʘ. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ, ʜʝ ʘʪʤʦʩʬʝʨʥʘ ʚʦʣʦʛʘ ʧʨʘʢʪʠʯʥʦ ʥʝ 

ʥʘʜʘʻ ʨʫʡʥʽʚʥʦʾ ʜʽʾ ʥʘ ʚʣʘʰʪʦʚʘʥʠʡ ʘʩʬʘʣʴʪʦʙʝʪʦʥ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʩʽʤ 

ʥʦʨʤʘʪʠʚʥʠʤ ʚʠʤʦʛʘʤ, ʥʘ ʧʦʢʨʠʪʪʷʭ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ ʤʦʞʫʪʴ 

ʟ'ʷʚʠʪʠʩʷ ʩʧʝʮʠʬʽʯʥʽ ʜʝʬʝʢʪʠ ʇʨʠʯʦʤʫ ʾʭ ʚʠʥʠʢʥʝʥʥʷ ʤʦʞʣʠʚʝ ʷʢ ʥʘ 

ʤʝʪʘʣʝʚʠʭ, ʪʘʢ ʽ ʙʝʪʦʥʥʠʭ ʩʧʦʨʫʜʘʭ [3]. 

ʇʨʠʯʠʥʘ ʾʭ ʫ ʪʦʤʫ, ʱʦ ʧʨʠ ʥʝʜʦʩʪʘʪʥʴʦʤʫ ʚʦʜʦʚʽʜʚʝʜʝʥʥʽ, ʚʦʜʘ ʤʦʞʝ 

ʧʨʦʥʠʢʘʪʠ ʤʽʞ ʰʘʨʘʤʠ ʜʦʨʦʞʥʴʦʛʦ ʦʜʷʛʫ ʘʙʦ ʤʽʞ ʜʦʨʦʞʥʽʤ ʦʜʷʛʦʤ ʽ ʰʘʨʦʤ 

ʛʽʜʨʦʽʟʦʣʷʮʽʾ ʚ ʤʽʩʮʷʭ ʣʦʢʘʣʴʥʦʛʦ ʦʩʣʘʙʣʝʥʥʷ ʟʯʝʧʣʝʥʥʷ ʰʘʨʽʚ, ʧʦʨʫʰʫʶʯʠ 

ʮʽʣʽʩʥʽʩʪʴ ʻʜʠʥʦʾ ʩʠʩʪʝʤʠ çʧʦʢʨʠʪʪʷ ï ʤʝʪʘʣʝʚʠʡ ʥʘʩʪʠʣ ʩʧʦʨʫʜʠè. ʆʩʤʦʪʠʯʥʽ 

ʷʚʠʘɦ ʚ ʧʦʢʨʠʪʪʽ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʧʨʦʭʦʜʽ ʨʫʭʦʤʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, 

ʟʙʽʣʴʰʫʶʪʴ ʨʦʟʰʘʨʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʽ ʥʘʢʦʧʠʯʝʥʥʷ ʚ ʫʪʚʦʨʝʥʠʭ ʧʦʨʦʞʥʠʥʘʭ 

ʚʦʜʠ, ʷʢʘ ʪʨʠʚʘʣʠʡ ʯʘʩ ʟʘʣʠʰʘʻʪʴʩʷ ʚʩʝʨʝʜʠʥʽ ʧʦʢʨʠʪʪʷ ʤʽʞ ʰʘʨʘʤʠ. ʇʨʠ 

ʥʘʛʨʽʚʘʥʥʽ ʧʦʢʨʠʪʪʷ ʚ ʪʝʧʣʫ ʧʦʨʫ ʨʦʢʫ ʫʪʚʦʨʶʻʪʴʩʷ ʚʦʜʷʥʘ ʧʘʨʘ, ʷʢʘ ʧʽʜʥʽʤʘʻ 

ʰʘʨʠ ʜʦʨʦʞʥʴʦʛʦ ʦʜʷʛʫ [3]. 

ʋ ʨʝʟʫʣʴʪʘʪʽ, ʘʩʬʘʣʴʪʦʙʝʪʦʥ ʩʧʫʯʫʻʪʴʩʷ ʽ ʥʘ ʧʦʚʝʨʭʥʽ ʚʝʨʭʥʴʦʛʦ ʰʘʨʫ 

ʧʦʢʨʠʪʪʷ ʤʦʞʫʪʴ ʫʪʚʦʨʶʚʘʪʠʩʷ ʪʨʽʱʠʥʠ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʟʚʝʨʭʫ ʚʥʠʟ. ʉʭʝʤʘ 

ʤʝʭʘʥʽʟʤʫ ʪʘʢʦʛʦ ʨʦʟʚʠʪʢʫ ʪʨʽʱʠʥʠ [3, 9]. 

ʈʦʟʤʽʨ ʪʘʢʦʛʦ ʩʧʫʯʫʚʘʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʜʝʥʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʣʽʪʢʫ ʽ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʤʽʩʮʷʭ ʣʦʢʘʣʴʥʦʾ ʚʪʨʘʪʠ ʟʯʝʧʣʝʥʥʷ ʤʽʞ ʰʘʨʘʤʠ ʩʠʩʪʝʤʠ, ʚ 

ʦʩʥʦʚʥʦʤʫ, ʚ ʪʝʧʣʫ ʧʦʨʫ ʨʦʢʫ. 

ʇʽʜʚʠʱʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʣʦʪʥʘ ʧʨʦʾʟʜʫ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʩʧʝʮʠʬʽʢʠ ʨʦʙʦʪʠ ʧʦʢʨʠʪʪʷ ʥʘ ʦʨʪʦʪʨʦʧʥʽʡ ʧʣʠʪʽ ʤʝʪʘʣʝʚʠʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ, ʰʣʷʭʦʤ ʟʙʽʣʴʰʝʥʥʷ ʩʪʨʦʢʫ ʩʣʫʞʙʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʠʭ 
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ʧʦʢʨʠʪʪʽʚ, ʚʠʤʘʛʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʨʦʞʥʴʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʽ ʤʘʪʝʨʽʘʣʫ ʟ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʚʽʜʤʽʥʥʠʤʠ ʚʽʜ ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʫʤʦʚ ʜʦʨʦʞʥʴʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ. 

ɺʩʝ ʮʝ ʧʦʢʘʟʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʝʢʪʫʚʘʥʥʷ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʠʭ ʧʦʢʨʠʪʪʽʚ ʥʘ 

ʥʠʭ ʟʘ ʽʥʰʠʤʠ ʢʨʠʪʝʨʽʷʤʠ, ʥʽʞ ʥʘ ʜʦʨʦʛʘʭ. ɸ ʥʘ ʚʠʙʽʨ ʢʦʥʩʪʨʫʢʮʽʾ ʜʦʨʦʞʥʴʦʛʦ 

ʦʜʷʛʫ ʥʘʢʣʘʜʘʻʪʴʩʷ ʜʦʜʘʪʢʦʚʘ ʚʠʤʦʛʘ ï ʥʝ ʧʝʨʝʚʠʱʫʚʘʪʠ ʧʝʚʥʦʾ ʤʘʩʠ, ʱʦʙ ʥʝ 

ʟʙʽʣʴʰʫʚʘʪʠ ʧʦʩʪʽʡʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʤʝʪʘʣʝʚʫ ʩʧʦʨʫʜʫ. 

ɺʠʚʯʝʥʥʷ ʜʦʩʚʽʜʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʠʭ ʧʦʢʨʠʪʪʽʚ ʥʘ 

ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ ʟʘ ʢʦʨʜʦʥʦʤ ʧʦʢʘʟʫʻ, ʱʦ ʢʦʥʩʪʨʫʢʮʽʾ 

ʜʦʨʦʞʥʽʭ ʦʜʷʛʽʚ ʧʦʚʠʥʥʽ ʨʽʟʢʦ ʚʽʜʨʽʟʥʷʪʠʩʷ ʚʽʜ ʘʥʘʣʦʛʽʯʥʠʭ ʥʘ ʘʚʪʦʤʦʙʽʣʴʥʠʭ 

ʜʦʨʦʛʘʭ. ʊʦʤʫ, ʥʝʦʙʭʽʜʥʘ ʨʦʟʨʦʙʢʘ ʦʧʪʠʤʘʣʴʥʠʭ ʪʠʧʽʚ ʘʩʬʘʣʴʪʦʙʝʪʦʥʽʚ ʪʘ 

ʧʨʦʛʨʘʤʠ ʨʦʟʨʘʭʫʥʢʫ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʦʨʪʦʪʨʦʧʥʽʡ ʧʣʠʪʽ. 

ʋ ʜʘʥʠʡ ʯʘʩ, ʧʨʠ ʨʦʟʨʦʙʮʽ ʧʨʦʝʢʪʫ ʩʧʦʨʫʜ ʢʦʥʩʪʨʫʢʮʽʡ, ʨʦʟʨʘʭʫʥʦʢ 

ʜʦʨʦʞʥʴʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʘʪʝʛʦʨʽʾ ʜʦʨʦʛʠ, ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʫʭʫ ʪʘ 

ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʝ ʧʨʦʚʦʜʠʪʴʩʷ. ʂʘʪʝʛʦʨʽʷ ʜʦʨʦʛʠ ʚʨʘʭʦʚʫʻʪʴʩʷ 

ʪʽʣʴʢʠ ʧʨʠ ʧʨʠʟʥʘʯʝʥʥʽ ʛʘʙʘʨʠʪʽʚ ʩʧʦʨʫʜʠ, ʯʠʩʣʘ ʩʤʫʛ ʧʨʦʾʞʜʞʦʾ ʯʘʩʪʠʥʠ, 

ʰʠʨʠʥʠ ʩʤʫʛ ʨʫʭʫ ʽ ʩʤʫʛ ʙʝʟʧʝʢʠ.  

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʽʜ ʯʘʩ ʨʦʟʨʘʭʫʥʢʫ ʰʘʨʽʚ ʧʦʢʨʠʪʪʷ ʥʘ ʤʝʪʘʣʝʚʠʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ ʥʝ ʧʨʠʩʪʦʩʦʚʘʥʘ ʧʨʠʡʥʷʪʘ ʤʝʪʦʜʠʢʘ ʨʦʟʨʘʭʫʥʢʫ 

ʜʦʨʦʞʥʴʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʧʨʠ ʙʫʜʽʚʥʠʮʪʚʽ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ. 

ʇʨʠ ʧʽʜʙʦʨʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʜʣʷ ʧʦʢʨʠʪʪʽʚ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʩʧʦʨʫʜʘʭ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʟʨʦʩʪʘʥʥʷ ʨʦʣʽ ʧʨʫʞʥʦ-ʧʣʘʩʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ, ʚ ʪʦʡ ʞʝ ʯʘʩ ʜʦ ʚʝʨʭʥʴʦʛʦ ʰʘʨʫ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʽʜʚʠʱʝʥʽ 

ʚʠʤʦʛʠ ʧʦ ʚʦʜʦʥʝʧʨʦʥʠʢʥʦʩʪʽ, ʘ ʯʘʩʪʦ ʽ ʰʦʨʩʪʢʦʩʪʽ. ʅʘʨʦʱʫʚʘʪʠ ʪʦʚʱʠʥʫ 

ʧʦʢʨʠʪʪʷ ʟʘ ʨʘʭʫʥʦʢ ʜʦʜʘʪʢʦʚʠʭ ʰʘʨʽʚ ʥʝʤʦʞʥʘ ʯʝʨʝʟ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʚʠʱʝʥʥʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʧʦʨʫʜʫ, ʪʦʤʫ ʰʘʨ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʥʠʭ 

ʧʦʚʠʥʝʥ ʧʦʻʜʥʫʚʘʪʠ ʚ ʩʦʙʽ ʷʢʦʩʪʽ ʚʝʨʭʥʴʦʛʦ ʰʘʨʫ ʽ ʰʘʨʫ ʟʥʦʩʫ ʧʨʠ ʤʽʥʽʤʘʣʴʥʦ 

ʤʦʞʣʠʚʽʡ ʪʦʚʱʠʥʽ, ʪʦʙʪʦ ʮʝ ʤʘʻ ʙʫʪʠ ʩʧʝʮʽʘʣʴʥʠʡ ʘʩʬʘʣʴʪʦʙʝʪʦʥ ʜʣʷ ʧʦʢʨʠʪʪʽʚ 

ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ [3, 9, 17, 20 ï 26, 29, 47, 48 ʪʘ ʽʥ.]. 

ɽʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʤʦʛʠ ʜʦ ʢʦʥʩʪʨʫʢʮʽʡ ʪʘʢʠʭ ʩʧʦʨʫʜ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʜʦ 

ʜʦʨʦʞʥʽʭ ʦʜʷʛʽʚ, ʻ ʦʩʥʦʚʥʠʤʠ ʽ ʤʦʞʫʪʴ ʙʫʪʠ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 
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- ʩʧʦʨʫʜʘ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʙʝʟʧʝʢʫ ʪʘ ʟʨʫʯʥʽʩʪʴ ʨʫʭʫ ʧʦ ʥʽʡ ʙʝʟ 

ʟʥʠʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʧʨʦʪʷʛʦʤ ʟʘʜʘʥʦʛʦ ʩʪʨʦʢʫ ʝʢʩʧʣʫʘʪʘʮʽʾ; 

- ʚʦʥʘ ʧʦʚʠʥʥʘ ʤʘʪʠ ʞʦʨʩʪʢʽʩʪʴ, ʱʦʙ ʜʝʬʦʨʤʘʮʽʾ ʽ ʧʝʨʝʤʽʱʝʥʥʷ ʧʨʠ ʨʫʩʽ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʝ ʙʫʣʠ ʥʘʜʤʽʨʥʠʤʠ ʽ ʥʝ ʚʽʜʙʠʚʘʣʠʩʷ ʥʘ ʙʝʟʧʝʮʽ ʨʫʭʫ; 

- ʢʦʥʩʪʨʫʢʮʽʷ ʩʧʦʨʫʜʠ ʧʦʚʠʥʥʘ ʤʘʪʠ ʥʝʦʙʭʽʜʥʫ ʰʠʨʠʥʫ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ ʽ 

ʪʨʦʪʫʘʨʽʚ, ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʾʾ ʧʨʠʟʥʘʯʝʥʥʷ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʝʨʩʧʝʢʪʠʚʠ 

ʟʨʦʩʪʘʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʫʭʫ; 

- ʩʧʦʨʫʜʘ ʧʦʚʠʥʥʘ ʤʘʪʠ ʩʧʨʠʷʪʣʠʚʠʡ ʜʣʷ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ 

ʧʦʟʜʦʚʞʥʽʡ ʪʘ ʧʦʧʝʨʝʯʥʠʡ ʧʨʦʬʽʣʴ; 

- ʚʦʥʘ ʤʘʻ ʙʫʪʠ ʜʦʚʛʦʚʽʯʥʦʶ ʪʘ ʟ ʤʽʮʥʠʭ ʤʘʪʝʨʽʘʣʽʚ; 

- ʧʦʣʦʪʥʦ ʧʨʦʾʟʜʫ ʧʦʚʠʥʥʦ ʙʫʪʠ ʚʠʢʦʥʘʥʦ ʽʟ ʟʥʦʩʦʩʪʽʡʢʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ 

ʟʘʙʝʟʧʝʯʝʥʝ ʥʘʜʽʡʥʠʤ ʚʽʜʚʝʜʝʥʥʷʤ ʚʦʜʠ; 

- ʢʦʥʩʪʨʫʢʮʽʷ ʤʝʪʘʣʝʚʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʧʦʨʫʜʠ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʤʦʞʣʠʚʽʩʪʴ ʦʛʣʷʜʫ, ʨʝʤʦʥʪʫ ʪʘ ʨʝʢʦʥʩʪʨʫʢʮʽʾ. 

 

1.6  ɺʠʩʥʦʚʢʠ ʧʦ ʨʦʟʜʽʣʫ, ʤʝʪʘ ʪʘ ʟʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ʋʟʘʛʘʣʴʥʝʥʥʷ ʩʪʘʥʫ ʧʠʪʘʥʥʷ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʜʦʚʛʦʚʽʯʥʦʩʪʽ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ ʟʘ ʨʘʭʫʥʦʢ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʣʽʤʝʨʽʚ, ʜʦʟʚʦʣʷʻ ʩʬʦʨʤʫʣʶʚʘʪʠ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ: 

1. ɸʩʬʘʣʴʪʦʙʝʪʦʥʥʝ ʧʦʢʨʠʪʪʷ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ 

ʧʝʨʝʙʫʚʘʻ ʫ ʩʢʣʘʜʥʠʭ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʪʘʢ ʷʢ ʥʘ ʥʴʦʛʦ ʫ  ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ 

ʜʽʶʪʴ ʙʘʛʘʪʦ ʥʝʛʘʪʠʚʥʠʭ ʬʘʢʪʦʨʽʚ, ʘ ʩʘʤʝ: ʨʽʟʥʠʮʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʣʽʥʽʡʥʦʛʦ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʽ ʦʨʪʦʪʨʦʧʥʦʾ ʧʣʠʪʠ, ʚʠʥʠʢʥʝʥʥʷ 

ʜʝʬʦʨʤʘʮʽʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʣʠʩʪʘ ʤʝʪʘʣʝʚʦʾ ʧʣʠʪʠ, ʩʫʪʪʻʚʘ ʨʽʟʥʠʮʷ ʤʦʜʫʣʽʚ 

ʧʨʫʞʥʦʩʪʝʡ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʪʘ ʦʨʪʦʪʨʦʧʥʦʾ ʧʣʠʪʠ ʤʝʪʘʣʝʚʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʩʧʦʨʫʜʠ, ʧʝʨʝʥʘʧʨʫʞʝʥʥʷ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ, ʢʦʣʠʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 

ʧʦʚʽʪʨʷ, ʟʤʽʥʘ ʪʝʤʧʝʨʘʪʫʨʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʪʘ ʤʝʪʘʣʝʚʦʾ ʧʣʠʪʠ, ʜʽʷ 

ʢʦʣʽʩ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʜʠʥʘʤʽʢʘ ʢʦʣʠʚʘʥʥʷ ʦʨʪʦʪʨʦʧʥʦʾ ʧʣʠʪʠ, ʘʛʨʝʩʠʚʥʠʡ 

ʚʦʜʥʦ-ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ. ʇʝʨʝʣʽʯʝʥʽ ʬʘʢʪʦʨʠ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʨʫʡʥʫʚʘʥʥʷ 
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ʧʦʢʨʠʪʪʷ ʪʘ ʛʽʜʨʦʽʟʦʣʷʮʽʾ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʤʽʮʥʽʩʪʴ ʪʘ 

ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʥʝʩʫʯʠʭ ʝʣʝʤʝʥʪʽʚ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ. 

2. ɸʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ ʪʘ ʤʦʜʝʣʝʡ ʦʮʽʥʢʠ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʟ ʧʦʟʠʮʽʾ 

ʪʨʽʱʠʥʦʩʪʽʡʢʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʚʽʜ ʩʧʽʣʴʥʦʛʦ ʚʧʣʠʚʫ ʟʤʽʥʠ 

ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʜʽʾ ʧʥʝʚʤʘʪʠʯʥʠʭ ʢʦʣʽʩ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ ʧʨʦʚʝʜʝʥʽ ʨʘʥʽʰʝ ʜʦʩʣʽʜʞʝʥʥʷ ʥʦʩʷʪʴ ʨʦʟʨʽʟʥʝʥʠʡ 

ʭʘʨʘʢʪʝʨ, ʪʘʢ ʷʢ ʧʨʠ ʦʮʽʥʮʽ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʟ ʧʦʟʠʮʽʾ 

ʪʨʽʱʠʥʦʩʪʽʡʢʦʩʪʽ, ʚʨʘʭʦʚʫʚʘʣʠ ʦʢʨʝʤʦ ʣʠʰʝ ʘʙʦ ʜʽʶ ʧʥʝʚʤʘʪʠʯʥʠʭ ʢʦʣʽʩ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʘʙʦ ʜʽʶ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ. ʅʝʜʦʩʪʘʪʥʴʦ ʚ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʩʭʝʤʘʭ 

ʚʨʘʭʦʚʫʶʪʴʩʷ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʙʦʪʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʤʝʪʘʣʝʚʠʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ. 

3. ʈʝʟʫʣʴʪʘʪʠ ʦʛʣʷʜʫ ʱʦʜʦ ʟʘʭʦʜʽʚ ʟ ʧʽʜʚʠʱʝʥʥʷ ʜʦʚʛʦʚʽʯʥʦʩʪʽ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʜʦʩʚʽʜʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʪʫʤʫ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʧʦʣʽʤʝʨʘʤʠ, 

ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʧʠʪʘʥʥʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʪʫʤʽʚ ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʧʦʣʽʤʝʨʘʤʠ 

ʥʘ ʜʘʥʠʡ ʯʘʩ ʻ ʘʢʪʫʘʣʴʥʠʤ ʪʘ ʧʦʪʨʝʙʫʻ ʜʦʜʘʪʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʅʝ ʚ ʧʦʚʥʽ ʤʽʨʽ 

ʜʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʯʘʩʫ ʤʦʜʠʬʽʢʘʮʽʾ ʙʽʪʫʤʫ ʧʦʣʽʤʝʨʘʤʠ ʥʘ ʚʣʘʩʪʠʚʦʩʪʽ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ, ʤʽʮʥʽʩʪʴ ʟʯʝʧʣʝʥʥʷ ʤʽʞ ʘʩʬʘʣʴʪʦʙʝʪʦʥʦʤ ʪʘ ʦʩʥʦʚʦʶ ʧʨʠ 

ʟʩʫʚʽ, ʟʘʣʠʰʢʦʚʽ ʜʝʬʦʨʤʘʮʽʾ ʫ ʚʠʛʣʷʜʽ ʢʦʣʽʾ, ʮʠʢʣʽʯʥʫ ʚʪʦʤʫ. 

4. ɸʥʘʣʽʟʫʶʯʠ ʽʩʥʫʶʯʽ ʧʽʜʭʦʜʠ ʚʨʘʭʫʚʘʥʥʷ ʚʧʣʠʚʫ ʪʝʤʧʝʨʘʪʫʨʥʠʭ 

ʬʘʢʪʦʨʽʚ ʟ ʚʧʣʠʚʦʤ ʯʘʩʫ ʜʽʾ ʧʥʝʚʤʘʪʠʯʥʠʭ ʢʦʣʽʩ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʘ 

ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʩʧʦʨʫʜʘʭ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʥʘ ʜʘʥʠʡ ʯʘʩ ʧʦʩʪʘʣʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ 

ʫʜʦʩʢʦʥʘʣʝʥʥʽ ʤʝʪʦʜʫ ʨʦʟʨʘʭʫʥʢʫ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ 

ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʧʽʣʴʥʦʛʦ ʚʧʣʠʚʫ ʟʤʽʥʠ 

ʪʝʤʧʝʨʘʪʫʨʠ (ʨʽʯʥʠʭ ʪʘ ʜʦʙʦʚʠʭ ʪʝʤʧʝʨʘʪʫʨ) ʪʘ ʜʽʾ ʧʥʝʚʤʘʪʠʯʥʠʭ ʢʦʣʽʩ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. 

ˆʨʫʥʪʫʶʯʠʩʴ ʥʘ ʚʠʢʣʘʜʝʥʦʤʫ, ʤʝʪʦʶ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʻ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʫ ʨʦʟʨʘʭʫʥʢʫ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ 

ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ 
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ʩʧʽʣʴʥʦʛʦ ʚʧʣʠʚʫ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʜʽʾ ʧʥʝʚʤʘʪʠʯʥʠʭ ʢʦʣʽʩ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʟʘʩʦʙʽʚ. 

 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʨʦʙʦʪʠ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ ʥʘʩʪʫʧʥʽ ʟʘʜʘʯʽ: 

- ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ ʨʦʟʨʘʭʫʥʢʫ ʜʦʚʛʦʚʽʯʥʦʩʪʽ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ, ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʩʧʽʣʴʥʦʛʦ ʚʧʣʠʚʫ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʜʽʾ ʧʥʝʚʤʘʪʠʯʥʠʭ 

ʢʦʣʽʩ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ;  

- ʨʦʟʨʦʙʠʪʠ ʨʦʟʨʘʭʫʥʢʦʚʽ ʩʭʝʤʠ ʪʘ ʚʩʪʘʥʦʚʠʪʠ ʘʥʘʣʽʪʠʯʥʫ ʟʘʣʝʞʥʽʩʪʴ ʜʣʷ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʫ ʨʦʟʨʘʭʫʥʢʫ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ 

ʧʦʢʨʠʪʪʷ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ ʟʘ ʪʨʽʱʠʥʦʩʪʽʡʢʽʩʪʶ, ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʪʝʨʤʦʨʝʦʣʦʛʽʯʥʦʾ ʧʦʚʝʜʽʥʢʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʽ ʩʧʽʣʴʥʦʛʦ 

ʚʧʣʠʚʫ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʜʽʾ ʧʥʝʚʤʘʪʠʯʥʠʭ ʢʦʣʽʩ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʟʘʩʦʙʽʚ; 

- ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʩʣʽʜʠʪʠ: ʨʦʟʨʘʭʫʥʢʦʚʽ ʪʝʨʤʦʨʝʦʣʦʛʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʠʪʦʛʦ ʪʘ ʱʝʙʝʥʝʚʦ-ʤʘʩʪʠʢʦʚʦʛʦ ʘʩʬʘʣʴʪʦʙʝʪʦʥʽʚ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʣʽʤʝʨʽʚ; ʤʝʞʫ ʤʽʮʥʦʩʪʽ ʥʘ ʨʦʟʪʷʛ ʧʨʠ ʟʛʠʥʽ, ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʨʽʟʥʦʛʦ ʯʘʩʫ ʜʽʾ ʥʘʚʘʥʪʘʞʝʥʥʷ; ʤʽʮʥʽʩʪʴ ʟʯʝʧʣʝʥʥʷ ʤʽʞ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʦʤ ʪʘ ʦʩʥʦʚʦʶ ʧʨʠ ʟʩʫʚʽ; ʟʘʣʠʰʢʦʚʽ ʜʝʬʦʨʤʘʮʽʾ ʫ ʚʠʛʣʷʜʽ 

ʢʦʣʽʾ; ʬʘʢʪʠʯʥʽ ʜʝʬʦʨʤʘʮʽʾ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʣʠʩʪʘ ʦʨʪʦʪʨʦʧʥʦʾ ʧʣʠʪʠ ʧʽʜ 

ʜʽʻʶ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʟ ʤʝʪʦʶ ʤʦʜʝʣʶʚʘʥʥʷ 

ʤʘʢʩʠʤʘʣʴʥʠʭ ʨʦʟʪʷʛʫʶʯʠʭ ʥʘʧʨʫʞʝʥʴ ʚ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʤʫ ʧʦʢʨʠʪʪʽ; 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʜʽʾ ʚʧʣʠʚʦʚʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʽʚ; 

- ʨʦʟʨʦʙʠʪʠ ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʪʘ ʤʝʪʦʜʠʢʫ ʨʦʟʨʘʭʫʥʢʫ ʱʦʜʦ 

ʧʽʜʚʠʱʝʥʥʷ ʜʦʚʛʦʚʽʯʥʦʩʪʽ  ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʤʝʪʘʣʝʚʠʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ.  
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ʈʆɿɼɯʃ 2 

ʊɽʆʈɽʊʀʏʅɯ ɸʉʇɽʂʊʀ ʈʆɿʈɸʍʋʅʂʋ ɸʉʌɸʃʔʊʆɹɽʊʆʅʅʆɻʆ 

ʇʆʂʈʀʊʊʗ ʄɽʊɸʃɽɺʀʍ ʊʈɸʅʉʇʆʈʊʅʀʍ ʉʇʆʈʋɼ ʅɸ 

ɼʆɺɻʆɺɯʏʅɯʉʊʔ 

 

2.1 ʂʦʥʮʝʧʪʫʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ ʟ ʨʦʟʨʘʭʫʥʢʫ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ 

ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ 

 

ɿʘʛʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ ʽʟ ʧʽʜʚʠʱʝʥʥʷ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʟ ʧʦʟʠʮʽʾ 

ʪʨʽʱʠʥʦʩʪʽʡʢʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʦʨʪʦʪʨʦʧʥʽʡ ʧʣʠʪʽ ʤʝʪʘʣʝʚʠʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʣʽʤʝʨʽʚ ʧʦʣʷʛʘʶʪʴ ʫ 

ʥʘʩʪʫʧʥʦʤʫ: ʥʘ ʧʨʦʪʷʟʽ ʟʘʜʘʥʦʛʦ ʩʪʨʦʢʫ ʩʣʫʞʙʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʝ ʧʦʢʨʠʪʪʷ 

ʧʦʚʠʥʥʝ ʙʫʪʠ ʩʪʽʡʢʠʤ ʜʦ ʚʦʜʦ-ʤʦʨʦʟʥʠʭ ʚʧʣʠʚʽʚ; ʧʦʚʠʥʥʝ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʝ 

ʥʘʣʝʞʥʝ ʟʯʝʧʣʝʥʥʷ ʤʽʞ ʧʦʢʨʠʪʪʷʤ ʽ ʦʩʥʦʚʦʶ; ʧʦʚʠʥʥʝ ʙʫʪʠ ʩʪʽʡʢʠʤ ʜʦ 

ʪʨʽʱʠʥʦʫʪʚʦʨʝʥʥʷ ʚʽʜ ʩʧʽʣʴʥʦʾ ʜʽʾ ʧʥʝʚʤʘʪʠʯʥʠʭ ʢʦʣʽʩ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʪʘ 

ʜʽʾ ʨʽʯʥʠʭ ʽ ʜʦʙʦʚʠʭ ʪʝʤʧʝʨʘʪʫʨ. ʇʨʠ ʮʴʦʤʫ, ʩʪʽʡʢʽʩʪʴ ʜʦ ʚʦʜʦ-ʤʦʨʦʟʥʠʭ 

ʚʧʣʠʚʽʚ ʧʝʨʝʜʙʘʯʝʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʣʝʞʥʠʤ ʚʠʙʦʨʦʤ ʚʠʜʫ ʤʘʪʝʨʽʘʣʫ ʜʣʷ 

ʚʦʜʦʥʝʧʨʦʥʠʢʥʦʛʦ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʦʨʪʦʪʨʦʧʥʽʡ ʧʣʠʪʽ 

ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʚʠʤʦʛ ʜʦ ʥʴʦʛʦ ʪʘ 

ʪʝʭʥʦʣʦʛʽʾ ʡʦʛʦ ʚʣʘʰʪʫʚʘʥʥʷ [1 ï 4]. 

ʉʪʽʡʢʽʩʪʴ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʜʦ ʟʘʣʠʰʢʦʚʠʭ ʜʝʬʦʨʤʘʮʽʡ ʫ 

ʚʠʛʣʷʜʽ ʢʦʣʽʾ ʪʘ ʤʽʮʥʽʩʪʴ ʡʦʛʦ ʟʯʝʧʣʝʥʥʷ ʟ ʦʨʪʦʪʨʦʧʥʦʶ ʧʣʠʪʦʶ ʧʨʠ ʟʩʫʚʽ, 

ʢʦʝʬʽʮʽʻʥʪ ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʪʨʽʱʠʥʦʩʪʽʡʢʦʩʪʽ, ʧʘʨʘʤʝʪʨʠ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʤʦʜʫʣʷ 

ʧʨʫʞʥʦʩʪʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʰʣʷʭʦʤ, ʱʦ ʥʘʚʝʜʝʥʦ ʚ ʨʦʟʜʽʣʽ 3. 

ʆʮʽʥʢʘ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʟ ʧʦʟʠʮʽʾ ʪʨʽʱʠʥʦʩʪʽʡʢʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ 

ʧʦʢʨʠʪʪʷ ʥʘ ʦʨʪʦʪʨʦʧʥʽʡ ʧʣʠʪʽ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʦʪʨʠʤʘʥʥʽ ʘʥʘʣʽʪʠʯʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʛʥʦʟʫʚʘʪʠ ʥʘʧʨʫʞʝʥʥʷ 

ʚʽʜ ʩʧʽʣʴʥʦʾ ʜʽʾ ʨʽʯʥʠʭ ʪʘ ʜʦʙʦʚʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʘ ʪʘʢʦʞ ʜʽʾ ʧʥʝʚʤʘʪʠʯʥʠʭ ʢʦʣʽʩ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. ɼʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʫʪʚʦʨʝʥʥʷ ʪʨʽʱʠʥ ʚ ʧʦʢʨʠʪʪʽ ʧʨʠ 

ʩʧʽʣʴʥʽʡ ʜʽʾ ʥʘʧʨʫʞʝʥʴ ʚʽʜ ʜʽʾ ʢʦʣʽʩ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ, 
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ʦʮʽʥʢʘ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʧʦʚʠʥʥʘ ʙʘʟʫʚʘʪʠʩʷ ʥʘ ʫʤʦʚʽ ʛʨʘʥʠʯʥʦʛʦ ʩʪʘʥʫ. ɹʘʟʫʶʯʠʩʴ 

ʥʘ ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʨʦʟʨʦʙʣʝʥʦ ʽʥʞʝʥʝʨʥʠʡ ʤʝʪʦʜ ʨʦʟʨʘʭʫʥʢʫ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ, ʱʦ 

ʥʘʚʝʜʝʥʦ ʚ ʨʦʟʜʽʣʽ 4. 

ʊʦʤʫ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʱʝ ʥʘʚʝʜʝʥʦʛʦ, ʜʦʨʦʞʥʽʡ ʦʜʷʛ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʜʚʦʭ ʰʘʨʽʚ ʚʦʜʦʥʝʧʨʦʥʠʢʥʦʛʦ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ, ʛʽʜʨʦʽʟʦʣʷʮʽʾ ʪʘ ʦʨʪʦʪʨʦʧʥʦʾ 

ʧʣʠʪʠ ʤʝʪʘʣʝʚʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʧʦʨʫʜʠ, ʧʦʚʠʥʝʥ ʙʫʪʠ ʧʨʦʪʷʛʦʤ 15-ʪʠ ʨʦʢʽʚ ʫ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ [1] ʩʪʽʡʢʠʤ ʜʦ ʚʦʜʦ-ʤʦʨʦʟʥʠʭ ʚʧʣʠʚʽʚ, ʧʦʚʠʥʥʦ ʙʫʪʠ 

ʟʘʙʝʟʧʝʯʝʥʝ ʥʘʣʝʞʥʝ ʟʯʝʧʣʝʥʥʷ ʤʽʞ ʰʘʨʘʤʠ ʣʠʪʦʛʦ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ, 

ʛʽʜʨʦʽʟʦʣʷʮʽʻʶ ʪʘ ʦʨʪʦʪʨʦʧʥʦʶ ʦʩʥʦʚʦʶ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

(ʨʦʟʜʽʣ 3).  

ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʥʦʚʽ ʤʝʪʘʣʝʚʽ ʪʨʘʥʩʧʦʨʪʥʽ ʩʧʦʨʫʜʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ                

[1 ï 4] ʧʨʦʝʢʪʫʶʪʴʩʷ ʟ ʪʦʚʱʠʥʦʶ ʦʨʪʦʪʨʦʧʥʦʾ ʧʣʠʪʠ 14 ʤʤ, ʘ ʫ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ 

ʪʦʚʱʠʥʘ ʤʝʪʘʣʝʚʦʛʦ ʥʘʩʪʠʣʫ 12 ʤʤ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʜʠʥʘʤʽʯʥʠʭ 

ʢʦʣʠʚʘʥʴ ʥʘ ʢʦʥʩʦʣʴʥʽʡ ʯʘʩʪʠʥʽ ʤʝʪʘʣʝʚʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʧʦʨʫʜʠ. 

ɹʘʟʫʶʯʠʩʴ ʥʘ ʣʽʪʝʨʘʪʫʨʥʦʤʫ ʘʥʘʣʽʟʽ (ʨʦʟʜʽʣ 1), ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʫʤʦʚʠ 

ʨʦʙʦʪʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʚʘʥʪʦʚʽʡ ʯʘʩʪʠʥʽ ʦʨʪʦʪʨʦʧʥʦʾ ʧʣʠʪʠ 

ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʦʛʘʭ ʪʘ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ. 

ʋ ʩʚʦʶ ʯʝʨʛʫ, ʚʽʜʤʽʥʥʽʩʪʶ ʫʤʦʚ ʨʦʙʦʪʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʟ 

ʦʨʪʦʪʨʦʧʥʦʶ ʧʣʠʪʦʶ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ ʻ ʪʝ, ʱʦ ʥʘ ʚʘʥʪʦʚʽ 

ʧʨʦʣʴʦʪʥʽ ʙʫʜʦʚʠ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ ʟʥʘʢʦʧʝʨʝʤʽʥʥʽ ʢʦʣʠʚʘʥʥʷ. 

ʊʦʤʫ, ʜʣʷ ʜʠʩʝʨʪʘʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠʡʥʷʪʦ ʦʨʪʦʪʨʦʧʥʫ ʧʣʠʪʫ ʥʘ 

ʚʘʥʪʦʚʽʡ ʯʘʩʪʠʥʽ ʤʝʪʘʣʝʚʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʧʦʨʫʜʠ ʥʘ ʧʨʠʢʣʘʜʽ ʇʽʚʜʝʥʥʦʛʦ 

ʤʦʩʪʦʚʦʛʦ ʧʝʨʝʭʦʜʫ ʚ ʤ ʂʠʻʚʽ. ɿʘʟʥʘʯʝʥʘ ʤʝʪʘʣʝʚʘ ʪʨʘʥʩʧʦʨʪʥʘ ʩʧʦʨʫʜʘ ʻ 

ʫʥʽʢʘʣʴʥʦʶ, ʽ ʥʝ ʤʘʻ ʘʥʘʣʦʛʫ ʚ ʩʚʽʪʽ, ʦʩʢʽʣʴʢʠ ʥʘ ʧʦʢʨʠʪʪʷ ʦʜʥʦʯʘʩʥʦ ʜʽʻ ʨʫʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʧʦʾʟʜʽʚ ʤʝʪʨʦ (ʨʠʩ. 2.1).  
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ʈʠʩʫʥʦʢ 2.1 ï ʉʭʝʤʘ ʇʽʚʜʝʥʥʦʛʦ ʤʦʩʪʦʚʦʛʦ ʧʝʨʝʭʦʜʫ ʪʘ ʡʦʛʦ ʧʦʧʝʨʝʯʥʠʡ 

ʧʝʨʝʨʽʟ 

 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʤʦʩʪʦʚʝ ʧʦʣʦʪʥʦ ʪʘ ʜʝʬʦʨʤʘʮʽʡʥʽ ʰʚʠ ʥʘ ʤʝʪʘʣʝʚʽʡ 

ʧʨʦʛʦʥʦʚʽʡ ʙʫʜʦʚʽ ʚʘʥʪʦʚʦʾ ʯʘʩʪʠʥʠ ʇʽʚʜʝʥʥʦʛʦ ʤʦʩʪʦʚʦʛʦ ʧʝʨʝʭʦʜʫ ʯʝʨʝʟ                     

ʨ. ɼʥʽʧʨʦ ʧʦʪʨʝʙʫʻ ʧʨʦʚʝʜʝʥʥʷ ʢʘʧʽʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʫ. ʊʦʤʫ, ʚʠʨʽʰʝʥʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʦʜʦʥʝʧʨʦʥʠʢʥʦʛʦ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʫ ʟʚôʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʚʽʥ 

ʘʧʨʦʙʦʚʘʥʠʡ ʚ ʋʢʨʘʾʥʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʘ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ. ʇʨʠ 

ʨʦʟʨʘʭʫʥʢʫ ʜʦʨʦʞʥʴʦʛʦ ʦʜʷʛʫ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʽʩʪʦʨʽʶ ʙʫʜʽʚʥʠʮʪʚʘ 

(ʙʫʣʦ ʟʘʧʦʯʘʪʢʦʚʘʥʦ ʫ 1982 ʨʦʮʽ), ʚʽʜʢʨʠʪʦ ʘʚʪʦʤʦʙʽʣʴʥʠʡ ʨʫʭ ʧʦ ʤʦʩʪʫ 

(1990 ʨʦʢʫ) ʪʘ ʨʫʭ ʧʦʾʟʜʽʚ ʤʝʪʨʦ (1992 ʨʦʢʫ) ɼʘʥʠʡ ʤʽʩʪ ʙʫʚ ʟʘʧʨʦʝʢʪʦʚʘʥʠʡ ʟʘ 

ʩʭʝʤʦʶ ʪʠʤʯʘʩʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ɸ15, ʅʂ-80, ʘ ʥʘ ʜʘʥʠʡ ʯʘʩ ʤʦʩʪʠ 

ʧʨʦʝʢʪʫʶʪʴ ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ ɸ15, ʅʂ-100 ʟʛʽʜʥʦ [1 ï 2]. ʎʝ ʱʝ ʨʘʟ 

ʧʽʜʪʚʝʨʜʞʫʻ, ʱʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʧʦʢʨʠʪʪʷ ʤʝʪʘʣʝʚʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʧʦʨʫʜʠ ʟʨʦʩʣʘ ʚ ʧʦʨʷʜʢʠ ʨʘʟʽʚ. 

 

http://uk.wikipedia.org/wiki/1983
http://uk.wikipedia.org/wiki/1990
http://uk.wikipedia.org/wiki/1992
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2.2 ɸʥʘʣʽʪʠʯʥʠʡ ʤʝʪʦʜ ʨʦʟʨʘʭʫʥʢʫ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ 

ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ ʚʽʜ ʩʧʽʣʴʥʦʛʦ ʚʧʣʠʚʫ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ 

ʜʽʾ ʧʥʝʚʤʘʪʠʯʥʠʭ ʢʦʣʽʩ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ 

 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʜʘʯ ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ ʫʤʦʚʫ ʤʽʮʥʦʩʪʽ, ʱʦ 

ʚʨʘʭʦʚʫʻ ʭʘʨʘʢʪʝʨ ʨʫʡʥʫʚʘʥʥʷ ʧʨʠ ʟʤʽʥʥʠʭ ʚ ʯʘʩʽ ʥʘʧʨʫʞʝʥʥʽ ʪʘ ʪʝʤʧʝʨʘʪʫʨʽ. 

ɺʠʭʽʜʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʤʽʮʥʽʩʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʧʨʠ ʚʠʚʯʝʥʥʽ 

ʪʨʠʚʘʣʦʾ ʤʽʮʥʦʩʪʽ ʻ ʨʝʟʫʣʴʪʘʪ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʧʨʠ ʧʦʩʪʽʡʥʦʤʫ 

ʥʘʚʘʥʪʘʞʝʥʥʽ (ʥʘʧʨʠʢʣʘʜ ʚ ʫʤʦʚʘʭ ʦʩʴʦʚʦʛʦ ʨʦʟʪʷʛʫ) ʽ ʧʦʩʪʽʡʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʊ. 

ʇʨʠ ʮʴʦʤʫ ʚʠʟʥʘʯʘʶʪʴ, ʷʢ ʧʨʘʚʠʣʦ, ʟʘʣʝʞʥʽʩʪʴ ʯʘʩʫ ʜʦ ʨʫʡʥʫʚʘʥʥʷ t* ʚʽʜ 

ʥʘʧʨʫʞʝʥʥʷ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ, ʱʦ ʚʠʪʨʠʤʫʻ ʟʚ'ʷʟʦʢ ʚʽʜ ʯʘʩʫ ʜʽʾ ʧʦʩʪʽʡʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ  ʪʝʤʧʝʨʘʪʫʨʠ [91, 106, 109, 110]: 

 

t* = t* (ů, ʊ).     (2.1) 

 

ʅʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʪʝʧʝʥʝʚʠʡ ʘʙʦ ʝʢʩʧʦʥʝʥʪʥʠʡ ʚʠʨʘʟ ʜʣʷ ʮʠʭ 

ʟʘʣʝʞʥʦʩʪʝʡ [38, 39, 43, 82, 100, 106, 109, 110, 116 ï 120]. 

 

t* (ů, ʊ)= Btů
ïb

,     (2.2) 

 

ʜʝ Bt, b ï ʧʦʩʪʽʡʥʽ, ʱʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ. 

ɺʠʨʘʟ (2.2) ï ʚʽʜʦʤʘ ʟʘʣʝʞʥʽʩʪʴ ɻ.ʄ. ɹʘʨʪʝʥʻʚʘ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢʦʾ ʜʦ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʧʦʢʘʟʘʥʝ ʚ ʨʦʙʦʪʘʭ ɹ.ʉ. ʈʘʜʦʚʩʴʢʦʛʦ, ɺ.ɺ. ʄʦʟʛʦʚʦʛʦ,                  

ɺ.ɸ. ɿʦʣʦʪʘʨʴʦʚʘ, ɻ.ʅ. ʂʠʨʶʭʽʥʘ, ɺ.ʉ. ʊʠʪʘʨʷ, ʆ.ʄ. ɹʝʩʘʨʘʙʘ, ɸ.ʄ. ʆʥʠʱʝʥʢʘ, 

ʆ.ʆ. ɾʫʢʦʚʘ, ɺ.ʌ. ʅʝʚʽʥʛʣʦʚʩʴʢʦʛʦ, ɺ.ɺ. ʉʤʦʣʷʥʮʷ ʪʘ ʽʥ. [8, 36, 44, 55, 99 ï 

110, 121]. 

ʉʧʝʮʠʬʽʯʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ ʥʘ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʤʫ ʧʦʢʨʠʪʪʽ 

ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ ʪʘ ʨʝʞʠʤ ʡʦʛʦ ʨʫʭʫ ʤʦʞʫʪʴ ʙʫʪʠ ʚʨʘʭʦʚʘʥʽ ʧʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʢʽʥʝʪʠʯʥʦʾ ʪʝʦʨʽʾ ʤʽʮʥʦʩʪʽ ʪʚʝʨʜʠʭ ʪʽʣ ʪʘ ʪʝʦʨʽʾ 
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ʪʝʨʤʦʚôʷʟʢʦʧʨʫʞʥʦʩʪʽ [102, 116]. ʋ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʛʨʘʥʠʯʥʠʡ ʩʪʘʥ ʤʦʞʥʘ 

ʦʧʠʩʘʪʠ ʫʤʦʚʦʶ ʜʦʚʛʦʪʨʠʚʘʣʦʾ ʤʽʮʥʦʩʪʽ ɹʝʡʣʽ (ʫʤʦʚʘ (1.6) ʨʦʟʜʽʣ 1). 

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʢʨʠʪʝʨʽʡ ɹʝʡʣʽ ʥʝʦʜʥʦʨʘʟʦʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʜʣʷ 

ʦʮʽʥʢʠ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʠʭ ʧʦʢʨʠʪʪʽʚ [108 ï 110, 117, 120], ʡʦʛʦ 

ʜʦʮʽʣʴʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʢʘʟʘʥʦ ʩʪʦʩʦʚʥʦ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʷʢ ʜʦʨʽʛ 

ʪʘʢ ʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ [110]. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʜʘʯ 

ʩʢʦʨʠʩʪʘʻʤʦʩʷ ʮʠʤ ʧʽʜʭʦʜʦʤ [91, 99, 106, 109 ï 110]. 

ʆʩʢʽʣʴʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʽʮʥʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʟʘʣʝʞʘʪʴ ʷʢ ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʠ, ʪʘʢ ʽ ʚʽʜ ʯʘʩʫ ʜʽʾ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʧʨʦʷʚʣʷʶʯʠ ʢʽʥʝʪʠʯʥʠʡ ʭʘʨʘʢʪʝʨ 

ʨʫʡʥʫʚʘʥʴ, ʪʦ ʛʨʘʥʠʯʥʝ ʧʨʠʢʣʘʜʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʝ 

ʧʦʢʨʠʪʪʷ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ ʚʠʟʥʘʯʘʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʬʝʥʦʤʝʥʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʫ ʚʠʛʣʷʜʽ ʩʫʤʘʨʥʦʾ ʤʽʨʠ ʧʦʰʢʦʜʞʝʥʦʩʪʽ ʩʪʨʫʢʪʫʨʠ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʄʈ ʟʘ ʯʘʩ t ʟʤʽʥʠ ʥʘʧʨʫʞʝʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʝʚʥʦʤʫ ʨʽʚʥʶ 

ʥʘʧʨʫʞʝʥʴ ʜʣʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʩʭʝʤ (ʨʠʩ. 2.2 ï 2.4). 

 

ʈʠʩʫʥʦʢ 2.2 ï ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʠ ʨʦʙʦʪʠ ʦʜʥʦʰʘʨʦʚʦʛʦ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ, ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʩʧʽʣʴʥʦʛʦ ʚʧʣʠʚʫ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʜʽʾ ʧʥʝʚʤʘʪʠʯʥʠʭ ʢʦʣʽʩ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ: 1 ï ʤʝʪʘʣʝʚʘ ʢʦʥʩʪʨʫʢʮʽʷ ʤʝʪʘʣʝʚʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʩʧʦʨʫʜʠ,  2 ï ʦʨʪʦʪʨʦʧʥʘ ʧʣʠʪʘ, 3 ï ʛʽʜʨʦʽʟʦʣʷʮʽʡʥʠʡ ʤʘʪʝʨʽʘʣ çɽʣʽʤʽʥʘʪʦʨè,              

4 ï ʧʦʢʨʠʪʪʷ ʟ ʣʠʪʦʛʦ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ (ʰʘʨ ʪʦʚʱʠʥʦʶ 70 ï 90 ʤʤ) 
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ʅʘ ʦʜʥʦʰʘʨʦʚʝ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʝ ʧʦʢʨʠʪʪʷ ʦʨʪʦʪʨʦʧʥʦʾ ʧʣʠʪʠ ʤʝʪʘʣʝʚʦʾ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʧʦʨʫʜʠ ʧʨʠ ʜʽʾ ʧʥʝʚʤʘʪʠʯʥʠʭ ʢʦʣʽʩ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ 

ʚʧʣʠʚʘʻ: ʈ ï ʪʠʩʢ ʚ ʰʠʥʽ ʢʦʣʝʩʘ ʘʚʪʦʤʦʙʽʣʷ, ʱʦ ʨʽʚʥʠʡ 0,8 ʄʇʘ, D ï ʜʽʘʤʝʪʨ 

ʚʽʜʙʠʪʢʫ ʢʦʣʝʩʘ ʘʚʪʦʤʦʙʽʣʷ, Gʢ ï ʚʘʛʘ ʘʚʪʦʤʦʙʽʣʷ, ʄʚʨ ï ʜʽʷ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ,   

R ï ʚʝʨʪʠʢʘʣʴʥʘ ʩʠʣʘ, Rʢ ï ʢʦʣʦʚʘ ʩʠʣʘ, ʊ ï ʩʠʣʘ ʧʨʦʪʠʜʽʾ, r ï ʨʘʜʽʫʩ ʢʦʣʝʩʘ        

(ʨʠʩ. 2.3) ʪʘ ůʫTʨ
Max
(t,ʊ) ï ʤʘʢʩʠʤʘʣʴʥʽ ʚʝʨʭʥʽ ʨʦʟʪʷʛʫʶʯʽ ʥʘʧʨʫʞʝʥʥʷ ʚʽʜ ʜʽʾ 

ʧʥʝʚʤʘʪʠʯʥʠʭ ʢʦʣʽʩ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. 

 

ʈʠʩʫʥʦʢ 2.3 ï ɺʟʘʻʤʦʜʽʷ ʨʫʭʦʤʦʛʦ ʧʥʝʚʤʘʪʠʯʥʦʛʦ ʢʦʣʝʩʘ ʟ ʦʜʥʦʰʘʨʦʚʠʤ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʠʤ ʧʦʢʨʠʪʪʷʤ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ 

 

ɺʽʜ ʜʽʾ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʝ ʧʦʢʨʠʪʪʷ ʦʨʪʦʪʨʦʧʥʦʾ ʧʣʠʪʠ 

ʤʝʪʘʣʝʚʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʧʦʨʫʜʠ ʚʧʣʠʚʘʶʪʴ: ʊʘʙ ʪʘ ʊʦʨʪ.ʧʣ. ï ʩʝʨʝʜʥʽ ʪʝʤʧʝʨʘʪʫʨʠ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʪʘ ʦʨʪʦʪʨʦʧʥʦʾ ʧʣʠʪʠ, hʘʙ ï ʪʦʚʱʠʥʘ ʰʘʨʫ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ, Rʘʙ(t,ʊ) ï ʬʫʥʢʮʽʷ ʨʝʣʘʢʩʘʮʽʾ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ 

ʧʦʢʨʠʪʪʷ, ɽʦʨʪ.ʧʣ. ï ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ ʦʨʪʦʪʨʦʧʥʦʾ ʧʣʠʪʠ, Ŭʘʙ ï ʢʦʝʬʽʮʽʻʥʪ 

ʣʽʥʽʡʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ, Ŭʦʨʪ.ʧʣ. ï 

ʢʦʝʬʽʮʽʻʥʪ ʣʽʥʽʡʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ ʦʨʪʦʪʨʦʧʥʦʾ ʧʣʠʪʠ, l1(T1ʘʙ), 

l2(T1 ʦʨʪ.ʧʣ.) ï ʜʦʚʞʠʥʘ ʚʽʜʧʦʚʽʜʥʦ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʪʘ ʦʨʪʦʪʨʦʧʥʦʾ 

ʧʣʠʪʠ ʜʦ ʧʦʯʘʪʢʫ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʩʢʦʨʦʯʝʥʥʷ, (l1(T1ʘʙ)=l 2(T1 ʦʨʪ.ʧʣ.)), l1(T2ʘʙ),            

l2(T2 ʦʨʪ.ʧʣ.) ï ʜʦʚʞʠʥʘ ʚʽʜʧʦʚʽʜʥʦ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʪʘ ʦʨʪʦʪʨʦʧʥʦʾ 

ʧʣʠʪʠ ʧʽʩʣʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʩʢʦʨʦʯʝʥʥʷ (l1(T2ʘʙ)=l 2(T2ʦʨʪ.ʧʣ)), l1
'
(T2ʘʙ) ï ʜʦʚʞʠʥʘ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ, ʷʢʘ ʙʫʣʘ ʙ ʧʨʠ ʚʽʣʴʥʦʤʫ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ 
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ʩʢʦʨʦʯʝʥʥʽ, ŭi1Ālʥ
T
, ŭi2Ālʥ

T
 ï ʜʦʚʞʠʥʘ ʥʘ ʷʢʫ ʩʢʦʨʦʯʫʻʪʴʩʷ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʝ 

ʧʦʢʨʠʪʪʷ, ʜʝ ŭi1+ŭi2=1. 

ʅʘ ʜʚʦʰʘʨʦʚʝ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʝ ʧʦʢʨʠʪʪʷ (ʨʠʩ. 2.4) ʦʨʪʦʪʨʦʧʥʦʾ ʧʣʠʪʠ 

ʤʝʪʘʣʝʚʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʧʦʨʫʜʠ ʧʨʠ ʜʽʾ ʧʥʝʚʤʘʪʠʯʥʠʭ ʢʦʣʽʩ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʟʘʩʦʙʽʚ ʜʽʶʪʴ ʪʽ ʞ ʩʘʤʽ ʩʠʣʠ, ʱʦ ʡ ʧʨʠ ʦʜʥʦʤʫ ʰʘʨʽ ʧʦʢʨʠʪʪʷ. 

ɸ ʚʽʜ ʜʽʾ ʪʝʤʧʝʨʘʪʫʨʠ ʚʧʣʠʚʘʶʪʴ: ʊʘʙi=1, ʊʘʙi=2 ï ʩʝʨʝʜʥʽ ʪʝʤʧʝʨʘʪʫʨʠ 

ʚʝʨʭʥʴʦʛʦ ʪʘ ʥʠʞʥʴʦʛʦ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʠʭ ʰʘʨʽʚ ʧʦʢʨʠʪʪʷ, hʘʙi=1 ʪʘ hʘʙi=2 ï 

ʪʦʚʱʠʥʘ ʚʝʨʭʥʴʦʛʦ ʪʘ ʥʠʞʥʴʦʛʦ ʰʘʨʽʚ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʚʽʜʧʦʚʽʜʥʦ, 

Rʘʙi=1(t,ʊ) ʪʘ Rʘʙi=2(t,ʊ) ï ʬʫʥʢʮʽʷ ʨʝʣʘʢʩʘʮʽʾ ʚʽʜʧʦʚʽʜʥʦ ʚʝʨʭʥʴʦʛʦ ʪʘ ʥʠʞʥʴʦʛʦ 

ʰʘʨʽʚ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ, Ŭʘʙi=1 ʪʘ Ŭʘʙi=2 ï ʢʦʝʬʽʮʽʻʥʪʠ ʣʽʥʽʡʥʦʛʦ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʚʝʨʭʥʴʦʛʦ ʪʘ ʥʠʞʥʴʦʛʦ ʰʘʨʽʚ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ.  

 

 

ʈʠʩʫʥʦʢ 2.4 ï ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʠ ʨʦʙʦʪʠ ʜʚʦʰʘʨʦʚʦʛʦ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ, ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʩʧʽʣʴʥʦʛʦ ʚʧʣʠʚʫ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʜʽʾ ʧʥʝʚʤʘʪʠʯʥʠʭ ʢʦʣʽʩ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ: 4 ï ʥʠʞʥʽʡ ʰʘʨ ʟ ʣʠʪʦʛʦ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʃɸ-15 

ʪʦʚʱʠʥʦʶ ʚʽʜ 40 ʤʤ ʜʦ 50 ʤʤ, 5 ï ʚʝʨʭʥʽʡ ʰʘʨ ʽʟ ʱʝʙʝʥʝʚʦ-ʤʘʩʪʠʢʦʚʦʛʦ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʑʄɸ-15 ʪʦʚʱʠʥʦʶ ʚʽʜ 30 ʤʤ ʜʦ 40 ʤʤ 
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ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʛʨʘʥʠʯʥʠʡ ʩʪʘʥ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʫ ʚʠʛʣʷʜʽ: 

 

( ) ( ) ( )( ) CʂTtʄTtʄTtʄ ʚʊʝʤʊʨʈ ¢Ö+= ,,, ,     (2.3) 

ʜʝ ʄʈ ï ʩʫʤʘʨʥʘ ʤʽʨʘ ʧʦʰʢʦʜʞʝʥʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ;   

( ) dt
TtB

Tt
NTtʄ

ʅ

Max

t

t

Ttb

ʊʨy

ʨʊʨ ñä Ö=
0

),(

),(

),(
,

s
ï ʤʽʨʘ ʧʦʰʢʦʜʞʝʥʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ 

ʧʦʢʨʠʪʪʷ ʚʽʜ ʧʥʝʚʤʘʪʠʯʥʠʭ ʢʦʣʽʩ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʠʭ 

ʨʦʟʪʷʛʫʶʯʠʭ ʥʘʧʨʫʞʝʥʥʷʭ; 

( ) dt
TtB

Tt
nTtʄ

ʈt

t

Ttb
ʊʝʤr

ʘʙ

iʊʝʤ ñ=
0

),(
)(,

),(

),(
,

s
ï ʤʽʨʘ ʧʦʰʢʦʜʞʝʥʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ 

ʧʦʢʨʠʪʪʷ ʚʽʜ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʧʦʚʽʜʥʦʛʦ ʩʝʟʦʥʫ (ni);  

ʂʚ ï ʢʦʝʬʽʮʽʻʥʪ ʚʽʜʥʦʚʣʝʥʥʷ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ (ʜʣʷ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʣʠʪʦʛʦ ʚʽʥ ʨʽʚʥʠʡ 0,80; ʜʣʷ ʜʨʽʙʥʦʟʝʨʥʠʩʪʦʛʦ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ï 

0,85);  

[] ʫʂʄʉ Ö=
 
ï ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʝ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʤʽʨʠ 

ʧʦʰʢʦʜʞʝʥʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʩʧʦʨʫʜʘʭ; 

[ ]ʄ  ï ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʝ ʟʥʘʯʝʥʥʷ ʤʽʨʠ ʧʦʰʢʦʜʞʝʥʦʩʪʽ, ʱʦ 

ʧʨʠʡʤʘʻʪʴʩʷ ʨʽʚʥʠʤ 1; 

ʂʫ ï ʢʦʝʬʽʮʽʻʥʪ ʫʤʦʚʠ ʨʦʙʦʪʠ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʤʘʪʝʨʽʘʣʦʻʤʥʽ, 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʬʘʢʪʦʨʠ, ʱʦ ʜʦʨʽʚʥʶʻ 0,98;  

ů
ʘʙ
r,(ʊʝʤ) (t,T) ï ʩʫʤʘʨʥʽ ʨʽʯʥʽ ʪʘ ʜʦʙʦʚʽ ʪʝʤʧʝʨʘʪʫʨʥʽ ʥʘʧʨʫʞʝʥʥʷ, ʷʢʽ 

ʩʢʣʘʜʘʶʪʴʩʷ ʽʟ ʣʽʪʥʽʭ (ůʣ), ʦʩʽʥʥʴʦ-ʚʝʩʥʷʥʠʭ (ůʦ,ʚ) ʽ ʟʠʤʦʚʠʭ (ůʟ), ʄʇʘ; 

ni ï ʧʝʨʽʦʜ ʩʝʟʦʥʫ; 

ɺt(t,T), b(t,T) ï ʧʘʨʘʤʝʪʨʠ ʬʫʥʢʮʽʾ ʜʦʚʛʦʚʽʯʥʦʩʪʽ;  

tp ï ʯʘʩ ʜʦ ʨʫʡʥʫʚʘʥʥʷ, ʩ; 

ä PN ï ʩʫʤʘʨʥʘ ʢʽʣʴʢʽʩʪʴ ʧʨʦʾʟʜʽʚ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘ 

ʩʪʨʦʢ ʩʣʫʞʙʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ. ɺʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ [115];  
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ůyʊʨ
Max

(t,T) ï ʤʘʢʩʠʤʘʣʴʥʽ ʨʦʟʪʷʛʫʶʯʽ ʥʘʧʨʫʞʝʥʥʷ ʚʽʜ ʜʽʾ ʧʥʝʚʤʘʪʠʯʥʠʭ 

ʢʦʣʽʩ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʄʇʘ; 

tʥ ï ʯʘʩ ʜʽʾ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʩ. 

 

2.3 ɺʠʟʥʘʯʝʥʥʷ ʤʽʨʠ ʧʦʰʢʦʜʞʝʥʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ 

ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʥʘʧʨʫʞʝʥʴ, ʱʦ 

ʚʠʥʠʢʘʶʪʴ ʚʥʘʩʣʽʜʦʢ ʜʦʙʦʚʠʭ ʽ ʨʽʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʢʦʣʠʚʘʥʴ 

 

ɼʣʷ ʨʦʟʛʣʷʥʫʪʠʭ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʩʭʝʤ, ʟ ʤʝʪʦʶ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʥʘʧʨʫʞʝʥʴ, ʥʝʦʙʭʽʜʥʦ ʟʥʘʪʠ ʨʝʞʠʤ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ. ɺʽʜʦʤʽ ʨʝʟʫʣʴʪʘʪʠ ʪʝʦʨʝʪʠʯʥʠʭ ʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ, ʱʦ ʥʘ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʚʧʣʠʚʘʶʪʴ ʜʚʽ ʦʩʥʦʚʥʽ ʛʘʨʤʦʥʽʢʠ                                     

[36, 41, 109 ï 110, 122 ï 123]: 

-  ʟʤʽʥʘ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʨʽʯʥʦʤʫ ʮʠʢʣʽ ʢʦʣʠʚʘʥʴ; 

-  ʟʤʽʥʘ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʜʦʙʦʚʦʤʫ ʮʠʢʣʽ ʢʦʣʠʚʘʥʴ. 

ʎʝ ʜʦʟʚʦʣʷʻ ʟʘʧʠʩʘʪʠ ʚʠʨʘʟ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʫ ʚʠʛʣʷʜʽ ʙʽʛʘʨʤʦʥʽʯʥʦʛʦ ʟʘʢʦʥʫ ʥʘʩʪʫʧʥʦʛʦ ʚʠʜʫ 

[109 ï 110]: 

,cos)(cos)()( thAthATtT ʜʜppcp ww Ö+Ö+=    (2.4) 

 

ʜʝ ʊʩʨ ï ʩʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʢʨʠʪʪʷ; 

pA
 
ï ʩʝʨʝʜʥʷ ʧʦ ʪʦʚʱʠʥʽ ʘʤʧʣʽʪʫʜʘ ʢʦʣʠʚʘʥʴ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʢʨʠʪʪʷ ʚ 

ʨʽʯʥʦʤʫ ʮʠʢʣʽ; 

ʜA  ï ʩʝʨʝʜʥʷ ʧʦ ʪʦʚʱʠʥʽ ʘʤʧʣʽʪʫʜʘ ʢʦʣʠʚʘʥʴ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʢʨʠʪʪʷ ʚ 

ʜʦʙʦʚʦʤʫ ʮʠʢʣʽ. 

ɼʘʥʝ ʨʽʰʝʥʥʷ ʚʠʨʘʟʫ (2.4) ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʦʩʷ ʚ ʨʦʙʦʪʘʭ [106, 110] ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦ ʛʣʠʙʠʥʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ. ʊʦʤʫ, ʜʘʥʝ ʨʽʰʝʥʥʷ ʧʨʠʡʥʷʪʝ ʜʣʷ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ. 
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ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʚʠʨʘʟʫ (2.4) ʩʢʦʨʠʩʪʘʻʤʦʩʷ ʚʽʜʦʤʠʤʠ 

ʧʽʜʭʦʜʘʤʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʜʽʶʯʽʡ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʽʯʥʽʡ ʣʽʪʝʨʘʪʫʨʽ 

[115]. ʊʦʜʽ ʘʤʧʣʽʪʫʜʫ ʨʽʯʥʠʭ ʢʦʣʠʚʘʥʴ (ɸʧʨ) ʤʦʞʥʘ ʦʧʠʩʘʪʠ ʥʘʩʪʫʧʥʠʤ ʚʠʨʘʟʦʤ: 

 

)(5,0 min,max, ʧʧʧʨ ʊʊA += ,    (2.5) 

 

ʜʝ ʊʧ,max, ʊʧ,min ï ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʽ ʧʦʢʨʠʪʪʷ 

ʚʽʜʧʦʚʽʜʥʦ ʩʘʤʦʛʦ ʪʝʧʣʦʛʦ ʽ ʩʘʤʦʛʦ ʭʦʣʦʜʥʦʛʦ ʤʽʩʷʮʽʚ. 

ɿʛʽʜʥʦ ʤʝʪʦʜʠʢʠ [109, 110, 123, 124] ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʢʨʠʪʪʷ ʫ ʩʘʤʦʤʫ 

ʪʝʧʣʦʤʫ ʤʽʩʷʮʽmax,ʧʊ  ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʧʣʠʚʫ ʩʦʥʷʯʥʦʛʦ ʥʘʛʨʽʚʫ ʤʦʞʥʘ 

ʚʩʪʘʥʦʚʠʪʠ ʟʘ ʟʘʣʝʞʥʽʩʪʶ: 

 

p

p

3

)1(4 max,
max,

ʧʦʚ
ʧ

t
ʊ

+
= .     (2.6) 

 

ʉʝʨʝʜʥʴʦʤʽʩʷʯʥʫ ʪʝʤʧʝʨʘʪʫʨʫ ʩʘʤʦʛʦ ʭʦʣʦʜʥʦʛʦ ʤʽʩʷʮʷ ʜʣʷ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʜʦʮʽʣʴʥʦ ʧʨʠʨʽʚʥʶʚʘʪʠ ʜʦ ʚʽʜʧʦʚʽʜʥʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ: 

 

min,min, ʧʦʚʧ tʊ = ,     (2.7) 

 

ʜʝ min,ʧʦʚt , max,ʧʦʚt  ï ʨʦʟʨʘʭʫʥʢʦʚʽ ʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ 

ʧʦʚʽʪʨʷ ʚʽʜʧʦʚʽʜʥʦ ʜʣʷ ʩʘʤʦʛʦ ʭʦʣʦʜʥʦʛʦ ʤʽʩʷʮʷ (ʩʽʯʝʥʴ) ʪʘ ʩʘʤʦʛʦ ʪʝʧʣʦʛʦ 

ʤʽʩʷʮʷ (ʣʠʧʝʥʴ). 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʨʦʟʢʠʜʫ ʨʦʟʨʘʭʫʥʢʦʚʽ ʟʥʘʯʝʥʥʷ 

min,ʧʦʚt , max,ʧʦʚt ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʟʥʘʯʝʥʽ ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʟʘʣʝʞʥʦʩʪʷʤʠ [109, 110, 

113, 123]: 

 

ttt tʧʦʚʧʦʚ s-= min,min, ,     (2.8) 
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ttt tʧʦʚʧʦʚ s-= max,max, ,     (2.9) 

ʜʝ min,ʧʦʚt , max,ʧʦʚt  ï ʩʝʨʝʜʥʽ ʙʘʛʘʪʦʨʽʯʥʽ ʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʚʽʜʧʦʚʽʜʥʦ ʜʣʷ ʩʘʤʦʛʦ ʭʦʣʦʜʥʦʛʦ ʤʽʩʷʮʷ ʪʘ ʩʘʤʦʛʦ ʪʝʧʣʦʛʦ 

ʤʽʩʷʮʷ, ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʢʣʽʤʘʪʠʯʥʠʭ ʜʘʥʠʭ; 

ůt ï ʩʝʨʝʜʥʻ ʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ 

ʧʦʚʽʪʨʷ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʨʦʝʢʪʥʦʾ ʥʘʜʽʡʥʦʩʪʽ ʟʛʽʜʥʦ ʤʝʪʦʜʠʢʠ 

[123]; 

t ï ʢʦʝʬʽʮʽʻʥʪ ʥʦʨʤʦʚʘʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʛʽʜʥʦ ʟʘʣʝʞʥʦʩʪʽ (2.4) ʟ ʫʨʘʭʫʚʘʥʥʷʤ (2.5 ï 2.9) ʻ 

ʤʦʞʣʠʚʽʩʪʴ ʦʧʠʩʫʚʘʪʠ ʟʤʽʥʫ ʪʝʤʧʝʨʘʪʫʨʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʜʣʷ 

ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʣʴʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ. 

ʂʨʽʤ ʙʽʛʘʨʤʦʥʽʯʥʦʛʦ ʟʘʢʦʥʫ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʢʨʠʪʪʷ, ʧʨʘʢʪʠʯʥʠʡ 

ʽʥʪʝʨʝʩ ʤʘʻ ʰʚʠʜʢʽʩʪʴ ʡʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʧʘʨʘʤʝʪʨʠ (2.4) [109, 110], ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ: 

- ʧʨʠ ʜʦʙʦʚʠʭ ʢʦʣʠʚʘʥʥʷʭ ʪʝʤʧʝʨʘʪʫʨʠ 
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ʜ

ʜ

ʜ
ʜ
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2
== ,     (2.10) 

 

ʜʝ ʜt  ï ʧʝʨʽʦʜ ʜʦʙʦʚʠʭ ʢʦʣʠʚʘʥʴ ʪʝʤʧʝʨʘʪʫʨʠ; 

- ʧʨʠ ʨʽʯʥʠʭ ʢʦʣʠʚʘʥʥʷʭ ʪʝʤʧʝʨʘʪʫʨʠ 

 

p

p

p

p
p
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5,0
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== ,      (2.11) 

 

ʜʝ pt
 
ï ʧʝʨʽʦʜ ʨʽʯʥʠʭ ʢʦʣʠʚʘʥʴ ʪʝʤʧʝʨʘʪʫʨʠ. 

ʊʝʤʧʝʨʘʪʫʨʥʽ ʥʘʧʨʫʞʝʥʥʷ ʚ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʤʫ ʧʦʢʨʠʪʪʽ ʥʘ ʤʝʪʘʣʝʚʠʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ ʙʫʜʝʤʦ ʚʠʟʥʘʯʘʪʠ ʥʘ ʦʩʥʦʚʽ ʪʝʦʨʽʾ 

ʪʝʨʤʦʚôʷʟʢʦʧʨʫʞʥʦʩʪʽ ʚʠʭʦʜʷʯʠ ʟ ʪʦʛʦ, ʱʦ ʘʩʬʘʣʴʪʦʙʝʪʦʥ ʻ ʣʽʥʽʡʥʠʤ 

ʪʝʨʤʦʨʝʦʣʦʛʽʯʥʦ ʧʨʦʩʪʠʤ ʤʘʪʝʨʽʘʣʦʤ. 
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ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʥʘʧʨʫʞʝʥʴ ʩʢʦʨʠʩʪʘʻʤʦʩʷ ʦʩʥʦʚʥʠʤʠ 

ʧʦʣʦʞʝʥʥʷʤʠ ʪʝʦʨʽʾ ʪʝʨʤʦʚôʷʟʢʦʧʨʫʞʥʦʩʪʽ [109, 110, 117] ʚ ʦʜʥʦʚʠʤʽʨʥʽʡ 

ʧʦʩʪʘʥʦʚʮʽ. 

ʊʦʜʽ ʥʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ, ʨʦʟʛʣʷʜʘʶʯʠ ʟʤʽʥʫ ʪʝʤʧʝʨʘʪʫʨʠ ʽʟ ʧʦʩʪʽʡʥʦʶ 

ʰʚʠʜʢʽʩʪʶ ʦʭʦʣʦʜʞʝʥʥʷ, ʚʠʟʥʘʯʠʤʦ ʪʝʤʧʝʨʘʪʫʨʥʽ ʥʘʧʨʫʞʝʥʥʷ, ʱʦ ʙʫʜʫʪʴ 

ʟʤʽʥʶʚʘʪʠʩʷ ʽʟ ʯʘʩʦʤ ʚ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʤʫ ʧʦʢʨʠʪʪʽ ʥʘ ʤʝʪʘʣʝʚʠʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ ʜʣʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʩʭʝʤ ʫ ʚʠʧʘʜʢʫ ʦʜʥʦʛʦ ʰʘʨʫ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ (ʨʠʩ. 2.2) ʪʘ ʜʚʦʭ ʰʘʨʽʚ ʧʦʢʨʠʪʪʷ (ʨʠʩ. 2.4). 

ɼʣʷ ʜʘʥʦʾ ʟʘʜʘʯʽ ʧʨʠʡʤʘʻʤʦ, ʱʦ ʪʝʤʧʝʨʘʪʫʨʘ ʊ ʟ ʯʘʩʦʤ t ʟʤʽʥʶʻʪʴʩʷ ʟ 

ʧʦʩʪʽʡʥʦʶ ʰʚʠʜʢʽʩʪʶ [106, 109, 110]: 

 

tkTtT n Ö+=)( ,    (2.12) 

 

ʜʝ ʊn ï ʧʦʯʘʪʢʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ;  

k ï ʰʚʠʜʢʽʩʪʴ ʦʭʦʣʦʜʞʝʥʥʷ. 

ʇʦʯʘʪʢʦʚʽ ʫʤʦʚʠ ʟʘʜʘʯʽ: 

1. ʇʨʠ t=0,  
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t .                (2.13) 

2. ʇʨʠ t=t , 
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ktTtTʊʜʝTTt

tkTtT

nʧʣʦʨʪʘʙx
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,        

 (2.14) 

 

ʜʝ )(1 Tʘʙa  ï ʢʦʝʬʽʮʽʻʥʪ ʣʽʥʽʡʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ, ʱʦ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ;  

..ʧʣʦʨʪa  ï ʢʦʝʬʽʮʽʻʥʪ ʣʽʥʽʡʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ ʦʨʪʦʪʨʦʧʥʦʾ ʧʣʠʪʠ ʤʝʪʘʣʝʚʦʾ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʧʦʨʫʜʠ;  
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Ůʭ(t) ï ʥʝʨʝʘʣʽʟʦʚʘʥʘ ʜʝʬʦʨʤʘʮʽʷ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ, Ůʭ(t)=Ůʪ
ʘ/ʙ

(t)ï Ůʪ
ʤ
(t);  

Ůʪ
ʘ/ʙ

(t) ï ʧʦʚʥʘ ʜʝʬʦʨʤʘʮʽʷ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʧʨʠ ʚʽʣʴʥʦʤʫ ʩʢʦʨʦʯʝʥʥʽ; 

Ůʪ
ʤ
(t) ï ʧʦʚʥʘ ʜʝʬʦʨʤʘʮʽʷ ʦʨʪʦʪʨʦʧʥʦʾ ʧʣʠʪʠ ʤʝʪʘʣʝʚʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʩʧʦʨʫʜʠ ʧʨʠ ʚʽʣʴʥʦʤʫ ʩʢʦʨʦʯʝʥʥʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʘʻʤʦ ʦʜʥʦʚʠʤʽʨʥʫ ʟʘʜʘʯʫ ʪʝʨʤʦʚôʷʟʢʦʧʨʫʞʥʦʩʪʽ ʜʣʷ 

ʪʝʨʤʦʨʝʦʣʦʛʽʯʥʦ ʧʨʦʩʪʦʛʦ ʪʽʣʘ. 

ʈʦʟʛʣʷʥʝʤʦ ʩʧʦʯʘʪʢʫ ʚʠʧʘʜʦʢ, ʢʦʣʠ ʚôʷʟʢʦʧʨʫʞʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʫ 

ʧʦʢʨʠʪʪʷ ʥʝ ʟʤʽʥʶʶʪʴʩʷ ʧʨʠ ʟʤʽʥʽ ʪʝʤʧʝʨʘʪʫʨʠ (ʯʘʩʪʢʦʚʠʡ ʚʠʧʘʜʦʢ ʪʝʨʤʦ-

ʚôʷʟʢʦʧʨʫʞʥʦʩʪʽ). ɼʣʷ ʮʴʦʛʦ ʩʢʦʨʠʩʪʘʻʤʦʩʷ ʽʥʪʝʛʨʘʣʴʥʠʤʠ ʨʽʚʥʷʥʥʷʤʠ ʣʽʥʽʡʥʦʾ 

ʚôʷʟʢʦʧʨʫʞʥʦʩʪʽ ʩʧʘʜʢʦʚʦʛʦ ʪʠʧʫ ɹʦʣʴʮʤʘʥʘ-ɺʦʣʴʪʝʨʘ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ 

ʚ ʨʦʙʦʪʘʭ [8, 36, 44, 55, 99 ï 110, 121]. ɼʣʷ ʥʘʰʦʛʦ ʚʠʧʘʜʢʫ ʪʝʤʧʝʨʘʪʫʨʥʽ 

ʥʘʧʨʫʞʝʥʥʷ ʤʦʞʥʘ ʚʠʨʘʟʠʪʠ ʥʘʩʪʫʧʥʠʤ ʨʽʚʥʷʥʥʷʤ: 

 

( )ñ -=
t

ʊʝʤr
ʘʙ dtRt

0
)(, )()( tets ,     (2.15) 

 

ʜʝ ( )t-tR  ï ʬʫʥʢʮʽʷ ʨʝʣʘʢʩʘʮʽʾ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ 

ʦʨʪʦʪʨʦʧʥʽʡ ʧʣʠʪʽ ʤʝʪʘʣʝʚʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʧʦʨʫʜʠ; 

t ï ʯʘʩ, ʷʢʠʡ ʧʝʨʝʜʫʻ ʤʦʤʝʥʪʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ;  

)(te  ï ʩʫʤʘʨʥʘ ʥʝʨʝʘʣʽʟʦʚʘʥʘ ʚʽʜʥʦʩʥʘ ʜʝʬʦʨʤʘʮʽʷ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ 

ʧʦʢʨʠʪʪʷ ʧʨʠ ʟʥʠʞʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʪʝʤʧʝʨʘʪʫʨʥʦʶ ʟʤʽʥʦʶ ʦʨʪʦʪʨʦʧʥʦʾ 

ʧʣʠʪʠ ʤʝʪʘʣʝʚʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʧʦʨʫʜʠ.  

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʣʝʞʥʦʩʪʝʡ (2.4), (2.5) ʪʘ ʜʦʩʣʽʜʞʝʥʴ [8, 36, 44, 55, 99 ï 

110, 121], ʜʘʥʘ ʘʥʘʣʽʪʠʯʥʘ ʟʘʣʝʞʥʽʩʪʴ ʫʪʦʯʥʝʥʘ ʟʘ ʨʘʭʫʥʦʢ ʚʚʝʜʝʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʫ ʣʽʥʽʡʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ ʦʨʪʦʪʨʦʧʥʦʾ ʧʣʠʪʠ (..ʧʣʦʨʪa ). ʊʦʜʽ ʚʠʨʘʟ (2.15) 

ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʫ ʚʠʛʣʷʜʽ:  

 

( )ñ -ÖÖ-=

t

ʧʣʦʨʪʘʙʊʝʤr
ʘʙ dtRkt

0

..)(, )()( ttaas .                 (2.16) 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʥʝ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʜʽ ʨʽʚʥʷʥʥʷ ʜʣʷ ʪʝʤʧʝʨʘʪʫʨʥʠʭ 

ʥʘʧʨʫʞʝʥʴ ʚ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʤʫ ʧʦʢʨʠʪʪʽ, ʚôʷʟʢʦʧʨʫʞʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʷʢʦʛʦ ʚ 

ʥʝʟʥʘʯʥʽʡ ʤʽʨʽ ʘʙʦ ʟʦʚʩʽʤ ʥʝ ʟʘʣʝʞʘʪʴ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ. 

ɼʣʷ ʨʽʰʝʥʥʷ ʨʽʚʥʷʥʥʷ (2.15) ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ ʢʦʥʢʨʝʪʥʠʡ ʚʠʜ ʬʫʥʢʮʽʾ 

ʨʝʣʘʢʩʘʮʽʾ R(t). 

ʗʢ ʧʦʢʘʟʘʥʦ ʙʘʛʘʪʴʤʘ ʜʦʩʣʽʜʥʠʢʘʤʠ [8, 36, 44, 55, 99 ï 110, 121], ʬʫʥʢʮʽʷ 

ʨʝʣʘʢʩʘʮʽʾ ʤʘʻ ʥʘʩʪʫʧʥʽ ʦʩʥʦʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ (ʨʠʩ. 2.2): ʧʨʠ t=0, R(t)=ɽ0                  

(ɽ0 ï ʤʠʪʪʻʚʠʡ ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ); ʧʨʠ t=Ð,R(t)=ɽÐ, (ɽÐ ï ʜʦʚʛʦʪʨʠʚʘʣʠʡ 

ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ). 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʬʫʥʢʮʽʾ ʨʝʣʘʢʩʘʮʽʾ ʫ ʚʠʛʣʷʜʽ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ 

ʩʪʝʧʝʥʝʚʦʛʦ ʟʘʢʦʥʫ, ʤʘʻʤʦ: 

( )
l

h

-

ö
÷
õ

æ
ç
å+Ö-+= tɽɽɽtR ʥʚʥ 1)( ,    (2.17) 

 

ʜʝ ɚ ʽ ɖ ï ʧʦʩʪʽʡʥʽ, ʱʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʝʢʩʧʝʨʠʤʝʥʪʫ;  

ɽʥ ʽ ɽʚ ï ʜʦʚʛʦʪʨʠʚʘʣʠʡ ʽ ʤʠʪʪʻʚʠʡ ʤʦʜʫʣʽ ʧʨʫʞʥʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ 

ʧʦʢʨʠʪʪʷ ʚʽʜʧʦʚʽʜʥʦ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ʨʝʣʘʢʩʘʮʽʾ ʤʘʪʝʨʽʘʣʫ, ʜʣʷ ʙʫʜʴ-ʷʢʦʾ ʪʝʤʧʝʨʘʪʫʨʠ 

R(t,T), ʜʦʩʪʘʪʥʴʦ ʟʥʘʪʠ ʬʫʥʢʮʽʶ ʨʝʣʘʢʩʘʮʽʾ ʧʨʠ ʙʫʜʴ-ʷʢʽʡ ʪʝʤʧʝʨʘʪʫʨʽ R(t,T) ʪʘ 

ʢʦʝʬʽʮʽʻʥʪ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʯʘʩʦʚʦʛʦ ʟʤʽʱʝʥʥʷ a(T). ʊʦʜʽ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ: 

 

),(),( 1TRTtR x= ,     (2.18) 

 

ʜʝ     ñ=
t

Ta

dt

0
)(

x ,                                                     (2.19) 

ɝ ï ʧʨʠʚʝʜʝʥʠʡ ʯʘʩ;  

)(Ta  ï ʢʦʝʬʽʮʽʻʥʪ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʯʘʩʦʚʦʛʦ ʟʤʽʱʝʥʥʷ, ʷʢʠʡ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʠ;  
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ʊ1 ï ʧʦʪʦʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ. 

ɿʘʣʝʞʥʽʩʪʴ )(Ta  ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʊ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʜʣʷ ʢʦʞʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ.  

ʆʪʞʝ, ʢʦʝʬʽʮʽʻʥʪ a(T) ʷʚʣʷʻ ʩʦʙʦʶ ʟʩʫʚ ʟʘ ʰʢʘʣʦʶ lgt ʬʫʥʢʮʽʾ ʨʝʣʘʢʩʘʮʽʾ; 

ʷʢʱʦ lgŬ=0, ʪʦ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʥʝ ʟʘʣʝʞʘʪʴ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ. ʊʦʙʪʦ, ʯʠʤ 

ʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ lgŬ, ʪʠʤ ʩʠʣʴʥʽʰʝ ʟʤʽʥʶʶʪʴʩʷ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʟʽ ʟʤʽʥʦʶ 

ʡʦʛʦ ʪʝʤʧʝʨʘʪʫʨʠ. 

ʋ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʨʝʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʠ, ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʷ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʯʘʩʦʚʦʶ ʩʫʧʝʨʧʦʟʠʮʽʻʶ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʥʘʧʨʫʞʝʥʴ, ʷʢʘ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ                             

ʪʝʨʤʦʨʝʦʣʦʛʽʯʥʦ ʧʨʦʩʪʠʭ ʤʘʪʝʨʽʘʣʽʚ [105 ï 109]. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʠʭ 

ʥʘʧʨʫʞʝʥʴ ʧʨʠ ʟʤʽʥʥʠʭ ʚʣʘʩʪʠʚʦʩʪʷʭ ʚʽʜ ʟʤʽʥʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʥʝʦʙʭʽʜʥʦ ʫ 

ʬʫʥʢʮʽʾ ʨʝʣʘʢʩʘʮʽʾ ʯʘʩ t ʪʘ t1 ʟʘʤʽʥʠʪʠ ʥʘ ʚʽʜʧʦʚʽʜʥʽ ʧʨʠʚʝʜʝʥʥʷ: 

 

 
()[ ]ñ=

t

tTa

dt

0
x ,      (2.20) 

 ()[ ]ñ=¡
1

0

t

Ta

dt

t
x .      (2.21) 

 

ʇʽʜʩʪʘʚʠʤʦ ʟʥʘʡʜʝʥʫ ʟʘʣʝʞʥʽʩʪʴ (2.20) ʪʘ ʧʨʦʚʝʜʝʤʦ ʽʥʪʝʛʨʫʚʘʥʥʷ: 
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ɿ ʫʨʘʭʫʚʘʥʥʷʤ (2.22) ʦʩʪʘʪʦʯʥʦ ʦʪʨʠʤʘʻʤʦ ʬʫʥʢʮʽʶ ʨʝʣʘʢʩʘʮʽʾ ʫ ʪʘʢʦʤʫ 

ʚʠʛʣʷʜʽ: 
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ɿʥʘʶʯʠ ʧʨʠʚʝʜʝʥʠʡ ʯʘʩ ʪʘ ʟʘʩʪʦʩʦʚʫʶʯʠ ʬʫʥʢʮʽʶ ʨʝʣʘʢʩʘʮʽʾ ʫ ʚʠʛʣʷʜʽ 

(2.23), ʘ ʪʘʢʦʞ ʽʥʪʝʛʨʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʣʽʥʽʡʥʦʾ ʚôʷʟʢʦ-ʧʨʫʞʥʦʩʪʽ ʩʧʘʜʢʦʻʤʥʦʛʦ 

ʪʠʧʫ ɹʦʣʴʮʤʘʥʘ-ɺʦʣʴʪʝʨʘ, ʟʥʘʡʜʝʤʦ ʪʝʤʧʝʨʘʪʫʨʥʽ ʥʘʧʨʫʞʝʥʥʷ ʚ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʤʫ ʧʦʢʨʠʪʪʽ ʥʘ ʦʨʪʦʪʨʦʧʥʽʡ ʧʣʠʪʽ ʤʝʪʘʣʝʚʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʩʧʦʨʫʜʠ ʜʣʷ ʨʦʟʨʦʙʣʝʥʦʾ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ (ʨʠʩ 2.2): 

 

),()(),( ..)(, TtRkTt ʘʙʧʣʦʨʪʘʙʊʝʤr
ʘʙ ÖÖ-= aas ,    (2.24) 
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ʉʢʦʨʠʩʪʘʚʰʠʩʴ ʬʫʥʢʮʽʻʶ ʨʝʣʘʢʩʘʮʽʾ ʫ ʚʠʛʣʷʜʽ (2.23), ʪʘ ʧʽʩʣʷ ʚʽʜʧʦʚʽʜʥʠʭ 

ʧʝʨʝʪʚʦʨʝʥʴ, ʦʪʨʠʤʘʻʤʦ ʚʠʨʘʟ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʥʘʧʨʫʞʝʥʴ ʜʣʷ            

2-ʛʦ ʚʘʨʽʘʥʪʫ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ: 
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ʜʝ n ï ʢʽʣʴʢʽʩʪʴ ʰʘʨʽʚ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ (n=2); ),( TtRʘʙ ï 

ʩʝʨʝʜʥʴʦ-ʽʥʪʝʛʨʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ʨʝʣʘʢʩʘʮʽʾ; ),( TtRʘʙʽ  ï ʬʫʥʢʮʽʷ ʨʝʣʘʢʩʘʮʽʾ 
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-̔ʛʦ ʰʘʨʫ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ; h
ʘʙʽ

 ï ʪʦʚʱʠʥʘ -̔ʛʦ ʰʘʨʫ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ (ʽ=2); P, ʈ1, ʈ2, ï ʧʘʨʘʤʝʪʨʠ ʬʫʥʢʮʽʾ ʨʝʣʘʢʩʘʮʽʾ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʫ ʚʝʨʭʥʴʦʤʫ hʘʙ1 ʪʘ ʥʠʞʥʴʦʤʫ hʘʙ2 ʰʘʨʽ ʧʦʢʨʠʪʪʷ, ʱʦ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ; t, t1, t2 ï ʯʘʩ, ʷʢʠʡ ʧʝʨʝʜʫʻ ʤʦʤʝʥʪʫ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ; ɚ, ɚ1, ɚ2 ʽ ɖ, ɖ1, ɖ2 ï ʧʦʩʪʽʡʥʽ, ʱʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʝʢʩʧʝʨʠʤʝʥʪʫ; ɽʥ, ɽʚ, ɽ
1
ʥ, ɽ

1
ʚ, ɽ

2
ʥ, ɽ

2
ʚ,ï ʚʽʜʧʦʚʽʜʥʦ ʜʦʚʛʦʪʨʠʚʘʣʠʡ ʽ ʤʠʪʪʻʚʠʡ 

ʤʦʜʫʣʽ ʧʨʫʞʥʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ; Ŭ
ʘʙ

, Ŭ
ʘʙʽ=1

, Ŭ
ʘʙʽ=2

, Ŭ
ʦʨʪ.ʧʣ.

ï 

ʢʦʝʬʽʮʽʻʥʪʠ ʣʽʥʽʡʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ ʦʜʥʦʰʘʨʦʚʦʛʦ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ, ʚʝʨʭʥʴʦʛʦ ʽ ʥʠʞʥʴʦʛʦ ʰʘʨʽʚ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ 

ʧʦʢʨʠʪʪʷ ʪʘ ʦʨʪʦʪʨʦʧʥʦʾ ʧʣʠʪʠ ʚʽʜʧʦʚʽʜʥʦ; ʊ0 ï ʧʦʪʦʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ;                    

ʊs ï ʧʨʠʚʝʜʝʥʘ ʪʝʤʧʝʨʘʪʫʨʘ; k ï ʰʚʠʜʢʽʩʪʴ ʦʭʦʣʦʜʞʝʥʥʷ. 

 

ʄʽʨʘ ʧʦʰʢʦʜʞʝʥʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ, ʢʦʣʠ ʨʝʦʣʦʛʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʟʘʣʝʞʘʪʴ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ, ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʬʫʥʢʮʽʾ ʨʝʣʘʢʩʘʮʽʾ ʫ ʚʠʛʣʷʜʽ (2.23) ʤʘʪʠʤʝ ʚʠʛʣʷʜ (2.29). 

ʋ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʤʽʨʘ ʧʦʰʢʦʜʞʝʥʥʷ ʚʽʜ ʟʤʽʥʠ ʥʘʧʨʫʞʝʥʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʜʦʙʦʚʠʭ ʽ ʨʽʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʢʦʣʠʚʘʥʴ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʥʘʩʪʫʧʥʦʶ 

ʟʘʣʝʞʥʽʩʪʶ ʜʣʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʩʭʝʤ: 
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ɺʨʘʭʦʚʫʶʯʠ ʥʘʚʝʜʝʥʝ ʚʠʱʝ, ʤʽʨʘ ʧʦʰʢʦʜʞʝʥʦʩʪʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ 

ʩʭʝʤʠ (ʨʠʩ. 2.2) ʚʽʜ ʟʤʽʥʠ ʥʘʧʨʫʞʝʥʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʜʦʙʦʚʠʭ ʽ ʨʽʯʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʢʦʣʠʚʘʥʴ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʟʘʣʝʞʥʽʩʪʶ (2.29) ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʥʘʧʨʫʞʝʥʴ (2.24, 2.26). 

 

2.4 ɺʠʟʥʘʯʝʥʥʷ ʤʽʨʠ ʧʦʰʢʦʜʞʝʥʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ 

ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ ʚʽʜ ʨʦʟʪʷʛʫʶʯʠʭ ʥʘʧʨʫʞʝʥʴ, ʱʦ ʚʠʥʠʢʘʶʪʴ 

ʚʥʘʩʣʽʜʦʢ ʜʽʾ ʧʥʝʚʤʘʪʠʯʥʠʭ ʢʦʣʽʩ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ 

 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʽʨʠ ʧʦʰʢʦʜʞʝʥʦʩʪʽ ʩʪʨʫʢʪʫʨʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ 

ʧʦʢʨʠʪʪʷ ʚʽʜ ʜʽʾ ʧʥʝʚʤʘʪʠʯʥʠʭ ʢʦʣʽʩ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʩʢʦʨʠʩʪʘʻʤʦʩʷ 

ʧʽʜʭʦʜʘʤʠ, ʱʦ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʚ ʨʦʙʦʪʘʭ [8, 36, 44, 55, 99 ï 110]. 

ʇʨʠ ʨʫʩʽ ʢʦʣʝʩʘ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʚʠʥʠʢʘʶʪʴ ʟʫʩʠʣʣʷ (ʨʠʩ. 2.3). 

ʆʢʨʽʤ ʢʣʽʤʘʪʠʯʥʠʭ ʪʘ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ, ʯʠ ʥʝ ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʯʠʥʠʪʴ ʜʽʷ 
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ʧʥʝʚʤʘʪʠʯʥʠʭ ʢʦʣʽʩ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. ʆʩʦʙʣʠʚʦ ʛʦʩʪʨʦ ʮʷ ʧʨʦʙʣʝʤʘ ʧʦʩʪʘʣʘ 

ʩʴʦʛʦʜʥʽ, ʦʩʢʽʣʴʢʠ ʟʙʽʣʴʰʝʥʥʷ ʚʝʣʠʢʦʚʘʛʦʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʪʠʩʢʫ ʚ ʰʠʥʽ ʢʦʣʝʩʘ, ʱʦ ʧʝʨʝʜʘʻʪʴʩʷ ʥʘ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʝ ʧʦʢʨʠʪʪʷ 

ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ. ʊʘʢʦʞ, ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʧʨʦʙʣʝʤ ʥʘ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʤʫ ʧʦʢʨʠʪʪʽ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ ʻ ʧʨʦʪʝʢʪʦʨ ʪʘ 

ʰʠʧʠ ʰʠʥ ʢʦʣʽʩ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. ʇʨʠ ʜʽʾ ʧʥʝʚʤʘʪʠʯʥʠʭ ʢʦʣʽʩ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʟ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʠʤ ʧʦʢʨʠʪʪʷʤ, ʚʠʥʠʢʘʶʪʴ ʨʝʘʢʮʽʾ ʚʽʜ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ï ʚʝʨʪʠʢʘʣʴʥʘ ʩʠʣʘ R, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʟʘʣʝʞʥʽʩʪʶ, ʷʢʘ ʚ ʧʨʦʮʝʩʽ ʨʫʭʫ ʢʦʣʝʩʘ ʚ ʥʘʧʨʷʤʢʫ ʜʽʾ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ ʄʚʨ, 

ʟʤʽʱʫʻʪʴʩʷ ʥʘ ʚʝʣʠʯʠʥʫ ʘ. ɿʘ ʨʘʭʫʥʦʢ ʪʦʛʦ, ʱʦ ʢʦʣʝʩʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ 

ʛʫʤʦʚʝ, ʟʤʽʥʶʻʪʴʩʷ ʜʠʥʘʤʽʯʥʠʡ ʨʘʜʽʫʩ ʢʦʣʝʩʘ Rʢ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʚʠʥʠʢʥʝʥʥʷ ʧôʷʪʥʘ ʢʦʥʪʘʢʪʫ ʟ ʜʽʘʤʝʪʨʦʤ D. ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʩʢʫ ʧʦʚʽʪʨʷ ʚ 

ʰʠʥʽ ʧôʷʪʥʦ ʢʦʥʪʘʢʪʫ ʟʤʽʥʶʻʪʴʩʷ. ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʪʠʩʢʫ, ʧôʷʪʥʦ ʢʦʥʪʘʢʪʫ 

ʟʤʝʥʰʫʻʪʴʩʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʙʽʣʴʰʠʭ ʢʦʥʪʘʢʪʥʠʭ ʥʘʧʨʫʞʝʥʴ, ʧʨʠ ʜʽʾ ʪʽʻʾ ʞ 

ʚʘʛʠ G ʥʘ ʤʝʥʰʫ ʢʦʥʪʘʢʪʥʫ ʧʣʦʱʫ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ [8, 36, 44, 55, 99 ï 110] 

ʧʨʠʡʥʷʪʝ ʫʩʝʨʝʜʥʝʥʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʧôʷʪʥʘ ʢʦʥʪʘʢʪʫ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʽʜʝʘʣʽʟʦʚʘʥʠʤ ʮʠʣʽʥʜʨʠʯʥʠʤ ʜʽʘʤʝʪʨʦʤ D. 

ʆʢʨʽʤ ʚʝʨʪʠʢʘʣʴʥʦʾ ʨʝʘʢʮʽʾ R ʚ ʧʨʦʮʝʩʽ ʚʟʘʻʤʦʜʽʾ ʢʦʣʝʩʘ ʥʘ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʝ 

ʧʦʢʨʠʪʪʷ ʜʽʻ ʜʦʪʠʯʥʘ ʩʠʣʘ ʚʽʜ ʢʦʣʝʩʘ ʈʢ (ʨʠʩ. 2.2, 2.3), ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʟʘʣʝʞʥʽʩʪʶ ʪʘ ʧʨʦʪʠʜʽʶʯʘ ʾʡ ʩʠʣʘ ʊ, ʊ= fĀG, ʜʝ f ï ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ, G ï ʚʘʛʘ. 

ʎʽ ʟʘʜʘʥʽ ʩʠʣʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʥʘʯʥʠʤʠ ʫ ʨʘʟʽ ʛʘʣʴʤʫʚʘʥʥʷ ʪʘ ʨʫʰʘʥʥʷ. ɺ 

ʫʩʪʘʣʝʥʦʤʫ ʨʫʩʽ ʟʘʜʘʥʽ ʩʠʣʠ ʥʝ ʟʥʘʯʥʽ [8, 36, 44, 55, 99 ï 110]. 

ʂʨʽʤ ʪʦʛʦ ʥʘ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʝ ʧʦʢʨʠʪʪʷ ʚʽʜ ʜʽʾ ʧʥʝʚʤʘʪʠʯʥʠʭ ʢʦʣʽʩ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʜʽʻ ʙʦʢʦʚʘ ʩʠʣʘ Rʙ ï ʚʦʥʘ ʚʠʥʠʢʘʻ ʫ ʨʘʟʽ ʟʜʽʡʩʥʝʥʥʷ 

ʤʘʥʝʚʨʫ. ʆʜʥʘʢ ʧʨʠ ʧʨʷʤʦʣʽʥʽʡʥʦʤʫ ʫʩʪʘʣʝʥʦʤʫ ʨʫʩʽ ʪʘʢʘ ʩʠʣʘ ʥʘʙʣʠʞʫʻʪʴʩʷ            

ʜʦ Ÿ 0. 

ɸʥʘʣʽʟ ʥʘʚʝʜʝʥʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʫʪʚʦʨʝʥʥʷ ʪʨʽʱʠʥ, ʟʩʫʚʽʚ, 

ʟʘʣʠʰʢʦʚʠʭ ʜʝʬʦʨʤʘʮʽʡ ʫ ʚʠʛʣʷʜʽ ʢʦʣʽʾ ʥʘ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʤʫ ʧʦʢʨʠʪʪʽ ʚʽʜ ʜʽʾ 

ʢʦʣʽʩ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʧʦʢʘʟʘʚ, ʱʦ ʥʘʡʙʽʣʴʰ ʩʫʪʪʻʚʦʶ ʧʽʜ ʯʘʩ 

ʧʨʷʤʦʣʽʥʽʡʥʦʛʦ ʫʩʪʘʣʝʥʦʛʦ ʨʫʭʫ ʻ ʚʝʨʪʠʢʘʣʴʥʘ ʨʝʘʢʮʽʷ R, ʷʢʘ ʯʠʥʠʪʴ ʥʘʡʙʽʣʴʰʠʡ 
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ʚʧʣʠʚ ʥʘ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʝ ʧʦʢʨʠʪʪʷ, ʪʦʤʫ ʩʘʤʝ ʾʾ ʚʨʘʭʦʚʫʻʤʦ ʧʨʠ ʚʠʢʦʥʘʥʥʽ 

ʜʦʩʣʽʜʞʝʥʴ. ɼʽʷ ʽʥʰʠʭ ʩʠʣ ʻ ʢʦʨʦʪʢʦʯʘʩʥʦʶ ʚ ʩʧʝʮʠʬʽʯʥʠʭ ʥʝʦʩʥʦʚʥʠʭ ʨʝʞʠʤʘʭ 

ʨʫʭʫ. 

ʂʨʽʤ ʪʦʛʦ, ʪʘʢʽ ʧʽʜʭʦʜʠ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʫʩʝʨʝʜʥʝʥʦʛʦ ʧôʷʪʥʘ ʢʦʥʪʘʢʪʫ ʪʘ 

ʫʩʝʨʝʜʥʝʥʦʛʦ ʪʠʩʢʫ ʥʘ ʥʴʦʛʦ ʚʽʜ ʚʘʛʠ G ʨʦʟʛʣʷʥʫʪʦ ʚ ʨʦʙʦʪʘʭ ʙʘʛʘʪʴʦʭ 

ʜʦʩʣʽʜʥʠʢʽʚ [8, 36, 44, 55, 99 ï 110]. 

ʋ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʥʘ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʝ ʧʦʢʨʠʪʪʷ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ 

ʧʨʦʾʟʥʽʡ ʯʘʩʪʠʥʥʽ ʢʦʥʩʦʣʴʥʦʾ ʯʘʩʪʠʥʠ ʦʨʪʦʪʨʦʧʥʦʾ ʧʣʠʪʠ ʤʝʪʘʣʝʚʦʾ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʧʦʨʫʜʠ ʜʽʻ ʢʦʣʽʩʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʷʢʝ ʚʠʢʣʠʢʘʻ ʧʦʚʝʨʭʥʽ 

ʨʦʟʪʷʛʫʶʯʽ ʥʘʧʨʫʞʝʥʥʷ, ʪʦʤʫ ʤʽʨʘ ʧʦʰʢʦʜʞʝʥʥʷ ʚʽʜ ʟʤʽʥʠ ʥʘʧʨʫʞʝʥʴ ʪʘ ʜʽʾ 

ʧʥʝʚʤʘʪʠʯʥʠʭ ʢʦʣʽʩ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʤʘʪʠʤʝ ʚʠʛʣʷʜ (2.30): 
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ʊʦʤʫ, ʧʨʦʧʦʥʫʻʪʴʩʷ ʜʣʷ ʦʮʽʥʢʠ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ 

ʧʦʢʨʠʪʪʷ ʥʘ ʤʝʪʘʣʝʚʽʡ ʪʨʘʥʩʧʦʨʪʥʽʡ ʩʧʦʨʫʜʽ ʟʘʩʪʦʩʫʚʘʪʠ ʯʠʩʣʦʚʝ ʤʦʜʝʣʶʚʘʥʥʷ. 

ʎʝ ʜʦʟʚʦʣʠʪʴ ʚʩʪʘʥʦʚʠʪʠ ʪʘ ʘʧʨʦʢʩʠʤʫʚʘʪʠ ʬʫʥʢʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʨʦʟʪʷʛʫʶʯʠʭ ʥʘʧʨʫʞʝʥʴ ʚ ʚʝʨʭʥʽʭ ʰʘʨʘʭ ʧʦʢʨʠʪʪʷ ʦʨʪʦʪʨʦʧʥʦʾ 

ʧʣʠʪʠ ʚʘʥʪʦʚʦʾ ʯʘʩʪʠʥʠ ʤʝʪʘʣʝʚʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʧʦʨʫʜʠ ʟʘ ʧʦʣʽʥʦʤʽʘʣʴʥʦʶ 

ʤʦʜʝʣʣʶ ʜʣʷ 4-ʟʤʽʥʥʠʭʬʘʢʪʦʨʽʚ ʟʘ ʟʘʣʝʞʥʽʩʪʶ (2.30). 
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ʜʝ ),( Tt
Max

Tpys  ï ʤʘʢʩʠʤʘʣʴʥʽ ʚʝʨʭʥʽ ʨʦʟʪʷʛʫʶʯʽ ʥʘʧʨʫʞʝʥʥʷ ʚʽʜ ʜʽʾ 

ʧʥʝʚʤʘʪʠʯʥʠʭ ʢʦʣʽʩ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ;  

),( Ttys  ï ʨʦʟʪʷʛʫʶʯʽ ʥʘʧʨʫʞʝʥʥʷ ʟʘ ʧʦʣʽʥʦʤʽʘʣʴʥʦʶ ʤʦʜʝʣʣʶ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ 4-ʟʤʽʥʥʠʭ ʬʘʢʪʦʨʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʟʘʣʝʞʥʽʩʪʶ (2.32); 

ɸ(t,T), ɺi(t,T), ʉj(t,T), Dk(t,T), Eɔ(t,T), ï ʧʘʨʘʤʝʪʨʠ, ʱʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʯʘʩʫ ʜʽʾ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ, ʘ ʩʘʤʝ: ʜʽʘʤʝʪʨʫ ʪʘ ʪʠʩʢʫ ʢʦʣʝʩʘ ʘʚʪʦʤʦʙʽʣʷ, 

ʪʦʚʱʠʥʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ, ʤʦʜʫʣʷ ʧʨʫʞʥʦʩʪʽ; 

ʂʙ ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʦʩʦʙʣʠʚʦʩʪʽ ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ ʧʦʢʨʠʪʪʷ 

ʧʽʜ ʢʦʣʝʩʦʤ ʘʚʪʦʤʦʙʽʣʷ ʟʽ ʩʧʘʨʝʥʠʤʠ ʙʘʣʦʥʘʤʠ;    

ʨ ï ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʪʠʩʢ ʥʘ ʧʦʢʨʠʪʪʷ, ʄʇʘ; 

x ï ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʥʘʧʨʫʞʝʥʠʡ ʩʪʘʥ ʧʦʢʨʠʪʪʷ (xi ï ʪʦʚʱʠʥʘ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ, ʤʤ, xj ï ʪʠʩʢ ʥʘ ʧʦʢʨʠʪʪʷ, ʄʇʘ, xk ï ʤʦʜʫʣʴ 

ʧʨʫʞʥʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ, ʄʇʘ, xy ï ʜʽʘʤʝʪʨ ʚʽʜʙʠʪʢʫ ʰʪʘʤʧʘ 

ʢʦʣʝʩʘ, ʤʤ). 

ʋ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʤʽʨʘ ʧʦʰʢʦʜʞʝʥʥʷ ʚʽʜ ʟʤʽʥʠ ʥʘʧʨʫʞʝʥʴ ʚʽʜ ʜʽʾ 

ʧʥʝʚʤʘʪʠʯʥʠʭ ʢʦʣʽʩ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ (2.30 ï 2.32) 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʥʘʩʪʫʧʥʦʶ ʟʘʣʝʞʥʽʩʪʶ: 
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(2.33) 

 

ʋ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʧʽʜ ʧʦʰʢʦʜʞʝʥʽʩʪʶ ʨʦʟʫʤʽʶʪʴ ʬʦʨʤʘʣʴʥʝ ʢʽʥʝʪʠʯʥʝ 

ʧʦʥʷʪʪʷ ʥʝʟʚʦʨʦʪʥʠʭ ʨʦʟʨʠʚʽʚ ʫʰʢʦʜʞʝʥʴ ʟʚ'ʷʟʢʽʚ ʫ ʤʘʪʝʨʽʘʣʽ, ʱʦ 

ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʚ ʯʘʩʽ ʧʨʠ ʚʠʟʥʘʯʝʥʦʤʫ ʭʘʨʘʢʪʝʨʽ ʚʧʣʠʚʫ ʦʩʥʦʚʥʠʭ ʬʘʢʪʦʨʽʚ (ʚ 

ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʚʽʜ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʽʜ ʜʽʻʶ ʧʥʝʚʤʘʪʠʯʥʠʭ ʢʦʣʽʩ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ). ʄʽʨʘ ʧʦʰʢʦʜʞʝʥʦʩʪʽ ʚ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ï ʚʽʜʥʦʩʥʠʡ 

ʧʘʨʘʤʝʪʨ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʪʫʧʽʥʴ ʫʰʢʦʜʞʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʤʘʪʝʨʽʘʣʫ ʧʨʠ 

ʚʧʣʠʚʽ ʨʫʡʥʽʚʥʠʭ ʬʘʢʪʦʨʽʚ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʠʤ ʟʥʘʯʝʥʥʷʤ 

ʧʦʰʢʦʜʞʝʥʥʷ (ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʨʫʡʥʫʚʘʥʥʷ). 
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2.5 ɸʣʛʦʨʠʪʤ ʘʥʘʣʽʪʠʯʥʦʛʦ ʦʧʠʩʫ ʪʨʠʚʠʤʽʨʥʦʾ ʯʠʩʣʦʚʦʾ ʤʦʜʝʣʽ 

 

ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʥʘ ʧʨʦʾʟʥʽʡ ʯʘʩʪʠʥʽ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ ʜʽʻ 

ʩʢʣʘʜʥʝ ʧʨʦʩʪʦʨʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʯʠʩʣʦʚʠʡ ʤʝʪʦʜ 

ʚʠʟʥʘʯʝʥʥʷ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʧʦʢʨʠʪʪʷ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʨʦʟʚ'ʷʟʘʥʥʽ ʨʽʚʥʷʥʴ ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ ï ʤʝʪʦʜʫ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʷʢ 

ʥʘʡʙʽʣʴʰ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʽ ʝʬʝʢʪʠʚʥʦʛʦ. ʁʦʛʦ ʦʩʦʙʣʠʚʽʩʪʶ ʻ ʙʝʟʧʦʩʝʨʝʜʥʽʡ 

ʧʝʨʝʭʽʜ ʚʽʜ ʢʦʥʪʠʥʫʘʣʴʥʦʛʦ ʦʙ'ʻʢʪʫ ʜʦ ʜʠʩʢʨʝʪʥʦʛʦ ʘʥʘʣʽʟʫ ʰʣʷʭʦʤ ʜʽʣʝʥʥʷ 

ʦʙʣʘʩʪʽ ʦʙ'ʻʢʪʫ, ʷʢʠʡ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʥʘ ʨʷʜ ʧʽʜ-ʦʙʣʘʩʪʝʡ ʪʘ ʘʧʨʦʢʩʠʤʘʮʽʾ ʧʦʣʽʚ 

ʧʝʨʝʤʽʱʝʥʴ, ʟʫʩʠʣʴ, ʥʘʧʨʫʞʝʥʴ, ʥʘʧʨʠʢʣʘʜ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʞʝʥʝʨʥʦ-

ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ. 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʣʝʞʥʦʩʪʝʡ (2.31, 2.32) ʟʘʩʪʦʩʫʻʤʦ ʯʠʩʣʦʚʝ ʤʦʜʝʣʶʚʘʥʥʷ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʩʪʘʥʦʚʣʝʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʚʝʜʽʥʢʠ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ ʧʽʜ ʜʽʻʶ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʆʙʫʤʦʚʣʶʻʪʴʩʷ ʮʝ ʪʠʤ, ʱʦ ʩʭʝʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʫʩʢʣʘʜʥʶʶʪʴʩʷ ʽ 

ʧʦʪʨʝʙʫʶʪʴ ʧʨʦʩʪʦʨʦʚʦʛʦ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʦʢʨʠʪʪʷ ʤʦʩʪʦʚʦʛʦ ʧʝʨʝʭʦʜʫ. ʊʨʠʚʠʤʽʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʤʘʻ ʟʘ 

ʦʩʥʦʚʥʫ ʤʝʪʫ ʫʩʫʥʫʪʠ ʥʝʜʦʣʽʢʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʣʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ 

ʤʽʮʥʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʢʨʠʪʪʷ ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʚʽʜ ʜʽʾ ʢʦʣʽʩ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʫ ʧʣʦʩʢʽʡ ʧʦʩʪʘʥʦʚʮʽ. ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʙʽʣʴʰ 

ʦʙôʻʢʪʠʚʥʦ ʦʮʽʥʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʟʘʻʤʦʜʽʾ ʪʨʘʥʩʧʦʨʪʫ ʟ ʧʦʢʨʠʪʪʷʤ ʤʝʪʘʣʝʚʦʾ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʧʦʨʫʜʠ. 

ɼʣʷ ʮʴʦʛʦ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʽʥʞʝʥʝʨʥʦ-ʨʦʟʨʘʭʫʥʢʦʚʽ ʢʦʤʧʣʝʢʩʠ ʪʠʧʫ 

Ansys, SolidWorks, Inventor ʪʘ ʽʥʰʽ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʚʩʪʘʥʦʚʣʝʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʚʝʜʽʥʢʠ ʧʦʢʨʠʪʪʷ ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷʤ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʢʦʤʧʣʝʢʩʽʚ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʩʪʨʦʢʠ ʚʠʢʦʥʘʥʥʷ 

ʪʝʭʥʽʯʥʠʭ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʦʧʝʨʘʮʽʡ, ʩʫʪʪʻʚʦ ʩʢʦʨʦʪʠʪʠ ʩʪʨʦʢʠ ʦʪʨʠʤʘʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʧʨʦʝʢʪʫʚʘʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ 

ʢʦʤʧʣʝʢʩʽʚ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʥʝ ʪʽʣʴʢʠ ʢʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ, ʘ ʡ ʚʽʟʫʘʣʴʥʫ 
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ʢʘʨʪʠʥʫ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ.  ʄʦʜʝʣʴ ʯʘʩʪʠʥʠ ʤʦʩʪʦʚʦʛʦ ʧʝʨʝʭʦʜʫ ʚʠʢʦʥʘʥʘ 

ʚ ʩʝʨʝʜʦʚʠʱʽ ʪʨʠʚʠʤʽʨʥʦʛʦ ʧʨʦʩʪʦʨʫ Mechanikal Desktop ʟ ʫʨʘʭʫʚʘʥʥʷ (2.32) 

ʥʘʚʝʜʝʥʦ ʥʘ (ʨʠʩ. 2.5). 

ʌʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʢʨʠʪʪʷ ʪʘ ʤʝʪʘʣʝʚʦʾ ʢʦʥʩʪʨʫʢʮʽʾ, 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʢʦʥʪʘʢʪʠ ʪʘ ʛʨʘʥʠʯʥʽ ʫʤʦʚʠ ʜʦ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʚʠʢʦʥʘʥʦ ʚ 

ʩʝʨʝʜʦʚʠʱʽ ʪʨʠʚʠʤʽʨʥʦʛʦ ʧʨʦʩʪʦʨʫ Mechanikal Desktop (ʨʠʩ. 2.6), ʘ ʪʘʢʦʞ 

ʟʜʽʡʩʥʝʥʦ ʨʦʟʙʠʚʘʥʥʷ ʤʦʜʝʣʝʡ ʥʘ ʩʽʪʢʫ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʚʠʛʣʷʜʽ 

ʪʝʪʨʘʝʜʨʽʚ. 

 

 

ʈʠʩʫʥʦʢ 2.5 ï ʄʦʜʝʣʴ ʯʘʩʪʠʥʠ ʤʝʪʘʣʝʚʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʧʦʨʫʜʠ 

 

 

ʈʠʩʫʥʦʢ 2.6 ï ʈʦʟʙʠʚʘʥʥʷ ʤʦʜʝʣʝʡ ʥʘ ʩʽʪʢʫ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ 

ʚʠʛʣʷʜʽ ʪʝʪʨʘʝʜʨʽʚ 
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ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʝʪʨʘʝʜʨʘ (ʨʠʩ. 2.6) ʥʘʚʝʜʝʤʦ 

ʘʣʛʦʨʠʪʤ ʘʥʘʣʽʪʠʯʥʦʛʦ ʦʧʠʩʫ ʟʘʜʘʯʽ ʫ ʪʨʠʚʠʤʽʨʥʦʤʫ ʧʨʦʩʪʦʨʽ ʜʣʷ ʧʨʦʩʪʦʨʦʚʦʛʦ 

ʝʣʝʤʝʥʪʫ ʤʦʜʝʣʽ (ʪʝʪʨʘʝʜʨʘ), ʦʧʠʩʘʥʠʡ ʚ [3]. ʊʨʠ ʢʦʤʧʦʥʝʥʪʠ ʧʝʨʝʤʽʱʝʥʥʷ u, v, 

ʪʘ w ʘʧʨʦʢʩʠʤʫʶʪʴʩʷ ʚ ʩʝʨʝʜʠʥʽ ʝʣʝʤʝʥʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤʠ: 

ʌʫʥʢʮʽʾ ʬʦʨʤʠ ʜʣʷ ʜʚʘʥʘʜʮʷʪʠ ʚʫʟʣʦʚʠʭ ʟʥʘʯʝʥʴ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ                 

(ʨʠʩ. 2.7) ʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʟʚôʷʟʢʫ ʤʽʞ ʧʝʨʝʤʽʱʝʥʥʷʤʠ ʪʘ ʜʝʬʦʨʤʘʮʽʷʤʠ ʚ 

ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʤʘʶʪʴ ʚʠʛʣʷʜ [3]. 

ʄʘʪʨʠʮʷ ʛʨʘʜʽʻʥʪʽʚ []B  ʫ ʬʦʨʤʫʣʽ {} []{}UB=e  ʣʝʛʢʦ ʦʙʯʠʩʣʶʻʪʴʩʷ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷʤ ʟ ʥʘʩʪʫʧʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʣʝʞʥʦʩʪʝʡ [3]. 

ʂʦʤʧʦʥʝʥʪʠ ʚʝʢʪʦʨʘ ʥʘʧʨʫʞʝʥʴ {}s  ʧʦʚʠʥʥʽ ʨʦʟʪʘʰʦʚʫʚʘʪʠʩʴ ʚ ʪʘʢʽʡ 

ʩʘʤʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʱʦ ʡ ʤʘʪʨʠʮʷ ʛʨʘʜʽʻʥʪʽʚ, ʘ ʤʘʪʨʠʮʷ ʧʨʫʞʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ []D  ʜʣʷ ʪʨʠʚʠʤʽʨʥʦʛʦ ʽʟʦʪʨʦʧʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʤʘʻ ʚʠʛʣʷʜ ʫ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ [3]. 

 

ʈʠʩʫʥʦʢ 2.7 ï ʂʦʤʧʦʥʝʥʪʠ ʧʝʨʝʤʽʱʝʥʥʷ ʜʣʷ ʚʫʟʣʽʚ ʦʙôʻʤʥʦʛʦ ʩʢʽʥʯʝʥʥʦʛʦ 
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ɺʨʘʭʦʚʫʶʯʠ ʟʘʣʝʞʥʽʩʪʴ (2.34) ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʽʥʞʝʥʝʨʥʦ-

ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʦʪʨʠʤʘʥʦ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ ʜʽʾ ʟʦʚʥʽʰʥʽʭ 

ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʧʦʢʨʠʪʪʷ ʤʦʩʪʦʚʦʛʦ ʧʝʨʝʭʦʜʫ ʧʨʠʚʝʜʝʥʫ ʥʘ (ʨʠʩ. 2.8). 

 

ʈʠʩʫʥʦʢ 2.8 ï ʄʦʜʝʣʴ ʜʽʾ ʥʘʚʘʥʪʘʞʝʥʴ ʧʦʢʨʠʪʪʷ ʤʝʪʘʣʝʚʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʩʧʦʨʫʜʠ ʚʽʜ ʜʽʾ ʢʦʣʽʩ ʧʥʝʚʤʘʪʠʯʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ 

ʇʨʠ ʟʤʽʥʽ ʙʫʜʴ-ʷʢʠʭ ʟʥʘʯʝʥʴ ʚʠʭʽʜʥʠʭ ʬʘʢʪʦʨʽʚ ʻ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʥʘʧʨʫʞʝʥʴ ʚ ʭʘʨʘʢʪʝʨʥʠʭ ʪʦʯʢʘʭ ʚʽʜ ʟʤʽʥʠ ʮʴʦʛʦ 

ʬʘʢʪʦʨʫ. ɺʠʟʥʘʯʝʥʥʷ ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ ʚ ʪʦʯʢʘʭ ʤʘʩʠʚʫ ʧʦʢʨʠʪʪʷ ʚʽʜ ʟʤʽʥʠ 

ʜʝʢʽʣʴʢʦʭ ʬʘʢʪʦʨʽʚ ʧʦʪʨʝʙʫʻ ʧʨʦʚʝʜʝʥʥʷ ʬʘʢʪʦʨʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʟ 

ʦʙôʻʢʪʠʚʥʠʤ ʚʠʙʦʨʦʤ ʢʦʤʙʽʥʘʮʽʡ ʟʥʘʯʝʥʴ ʥʝʦʙʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʋ ʨʝʟʫʣʴʪʘʪʽ, 

ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʥʘʧʨʫʞʝʥʴ ʚ ʭʘʨʘʢʪʝʨʥʠʭ ʪʦʯʢʘʭ 

ˇʨʫʥʪʦʚʦʛʦ ʤʘʩʠʚʫ ʚʽʜ ʟʤʽʥʠ ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ ʫ ʚʠʛʣʷʜʽ: 

 

( )nxxxfy ,..., 21= ,     (2.35) 

 

ʜʝ y ï ʬʫʥʢʮʽʷ ʚʽʜʛʫʢʫ, ʫ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʨʦʟʪʷʛʫʶʯʠ ʥʘʧʨʫʞʝʥʥʷ s ʫ 

ʧʦʢʨʠʪʪʽ ʤʝʪʘʣʝʚʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʧʦʨʫʜʠ;  

x ï ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʥʘʧʨʫʞʝʥʠʡ ʩʪʘʥ ʧʦʢʨʠʪʪʷ. 

ɯʩʥʫʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʚʘʨʽʘʥʪʽʚ ʧʨʠ ʧʣʘʥʫʚʘʥʥʽ ʬʘʢʪʦʨʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ 

[173]. ɿ ʫʨʘʭʫʚʘʥʥʷʤ [174, 175] ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʦʧʪʠʤʘʣʴʥʠʤ ʜʣʷ 

ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʜʘʯ ʻ ʧʣʘʥʫʚʘʥʥʷ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ. 

ʇʣʘʥʠ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ ʢʚʘʜʨʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʙʣʠʟʴʢʽ ʜʦ                            

D ï ʦʧʪʠʤʘʣʴʥʠʭ ʪʠʧʫ ɺn, ʱʦ ʟʥʘʡʰʣʠ ʥʘʡʙʽʣʴʰ ʰʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ, 
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ʧʦʨʽʚʥʷʥʦ ʟ ʦʨʪʦʛʦʥʘʣʴʥʠʤʠ ʪʘ ʨʦʪʦʪʘʙʝʣʴʥʠʤʠ ʧʣʘʥʘʤʠ ɹʦʢʩʘ. ɺʦʥʠ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʽʥʰʠʭ ʧʣʘʥʽʚ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ ʤʝʥʰʦʶ ʢʽʣʴʢʽʩʪʶ ʜʦʩʣʽʜʽʚ ʪʘ 

ʤʦʞʣʠʚʽʩʪʶ ʦʪʨʠʤʘʥʥʷ ʦʮʽʥʢʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʨʝʛʨʝʩʽʾ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ 

ʜʠʩʧʝʨʩʽʷʤʠ.  

ʆʪʞʝ, ʜʣʷ ʧʦʙʫʜʦʚʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ (ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ) ʚʠʟʥʘʯʝʥʥʷ 

ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ ʧʦʢʨʠʪʪʷ, ʩʢʦʨʠʩʪʘʻʤʦʩʷ ʧʦʚʥʠʤ ʬʘʢʪʦʨʥʠʤ ʧʣʘʥʦʤ ʽ 

ʧʣʘʥʦʤ ʪʠʧʫ Bn ʜʣʷ ʢʚʘʜʨʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ.  

ʇʨʠ ʧʦʙʫʜʦʚʽ ʧʣʘʥʫ ʧʦʚʥʦ ʬʘʢʪʦʨʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʟ ʚʘʨʽʶʚʘʥʥʷʤ ʟʤʽʥʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʜʚʦʭ ʨʽʚʥʷʭ, ʯʠʩʣʦ 

ʥʝʦʙʭʽʜʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʨʽʚʥʝ 2ʢ, ʜʝ ʢ ï ʢʽʣʴʢʽʩʪʴ ʬʘʢʪʦʨʽʚ. ʋ ʨʘʟʽ ʧʝʨʝʭʦʜʫ 

ʜʦ ʧʣʘʥʽʚ ʪʠʧʫ ɺʧ, ʜʣʷ ʢʚʘʜʨʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʢʽʣʴʢʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʽʚ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ 2ʢ + 2ʢ. 

ɺʠʙʽʨ ʪʠʧʫ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʥʘ ʧʦʯʘʪʢʫ ʜʦʩʣʽʜʞʝʥʥʷ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʛʽʧʦʪʝʟʽ ʧʨʦ ʣʽʥʽʡʥʠʡ ʚʧʣʠʚ ʬʘʢʪʦʨʽʚ xi ʥʘ ʚʝʣʠʯʠʥʫ ʬʫʥʢʮʽʾ ʚʽʜʛʫʢʫ, ʱʦ 

ʚʠʚʯʘʻʪʴʩʷ. ʄʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ, ʦʪʨʠʤʘʥʽ ʟʘ ʜʘʥʠʤʠ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʻ 

ʝʤʧʽʨʠʯʥʠʤʠ (ʩʪʘʪʠʩʪʠʯʥʠʤʠ). ʉʪʘʪʠʩʪʠʯʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʧʨʠʟʥʘʯʝʥʽ ʥʝ 

ʜʣʷ ʦʧʠʩʫ ʤʝʭʘʥʽʟʤʫ ʷʚʠʱʘ ʚʠʟʥʘʯʝʥʥʷ ʥʘʧʨʫʞʝʥʴ ʚ ʘʩʬʘʣʴʪʦʙʝʪʦʥʽ, ʘ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʧʦʚʝʜʽʥʢʠ ʩʠʩʪʝʤʠ, ʧʨʠ ʚʠʙʦʨʽ ʚʠʜʫ ʬʫʥʢʮʽʾ ʙʫʜʝʤʦ ʚʠʭʦʜʠʪʠ ʟ 

ʧʨʠʥʮʠʧʫ ʧʨʦʩʪʦʪʠ [173 ï 175]. ʆʩʪʘʥʥʴʦʤʫ ʥʘʡʢʨʘʱʝ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʧʦʣʽʥʦʤʽʘʣʴʥʽ ʤʦʜʝʣʽ ʧʦʨʷʜʢʫ m, ʷʢʽ ʜʣʷ k-ʟʤʽʥʥʠʭ ʬʘʢʪʦʨʽʚ ʟʘʧʠʩʫʶʪʴʩʷ, ʷʢ: 
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ʜʝ a0, ai, ain, ainj ï ʢʦʝʬʽʮʽʻʥʪʠ ʟʥʘʯʫʱʦʩʪʽ ʧʦʣʽʥʦʤʽʘʣʴʥʦʾ ʤʦʜʝʣʽ. 

ʋ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʚʚʝʜʝʥʠʡ ʜʦʜʘʥʦʢ ɝ,  ʷʢʠʡ ʚʽʜʦʙʨʘʞʘʻ ʚʧʣʠʚ 

ʚʠʧʘʜʢʦʚʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʢʦʝʬʽʮʽʻʥʪʽʚ ʟʥʘʯʫʱʦʩʪʽ ʤʦʜʝʣʽ. 

ɺʝʣʠʯʠʥʘ ɝ ï ʮʝ ʧʦʭʠʙʢʘ ʤʦʜʝʣʽ ʘʙʦ ʟʘʣʠʰʦʢ. ʎʷ ʚʝʣʠʯʠʥʘ ʚʠʧʘʜʢʦʚʘ,  ʾʾ 

ʤʘʪʝʤʘʪʠʯʥʝ ʦʯʽʢʫʚʘʥʥʷ ʜʦʨʽʚʥʶʻ ʥʫʣʶ, ʘ ʜʠʩʧʝʨʩʽʷ Sy
2
 Í 0. 
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ɸʥʘʣʽʟʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʟʘ ʪʘʢʦʶ ʤʦʜʝʣʣʶ ʤʘʻ, ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʠʡ 

ʧʨʠʥʮʠʧ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʘʙʦ ʧʨʠʥʮʠʧ ʘʜʝʢʚʘʪʥʦʩʪʽ ʤʦʜʝʣʽ [177]. ʋ ʨʘʟʽ 

ʥʝʘʜʝʢʚʘʪʥʦʩʪʽ ʟʘʣʝʞʥʦʩʪʽ (3.36), ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʧʦʙʫʜʦʚʠ 

ʢʚʘʜʨʘʪʠʯʥʦʾ ʤʦʜʝʣʽ: 

ääää
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2.6 ʆʮʽʥʢʘ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʤʝʪʘʣʝʚʠʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʧʽʣʴʥʦʛʦ ʚʧʣʠʚʫ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ 

ʜʽʾ ʧʥʝʚʤʘʪʠʯʥʠʭ ʢʦʣʽʩ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ 

 

ɼʦʚʛʦʚʽʯʥʽʩʪʴ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʩʧʦʨʫʜʘʭ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʟʥʘʯʘʪʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʟʘʣʝʞʥʽʩʪʶ (2.3).                          

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʣʝʞʥʦʩʪʽ (2.3) ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʟʥʘʯʠʪʠ ʨʦʟʨʘʭʫʥʢʦʚʠʡ 

(ʦʯʽʢʫʚʘʥʠʡ) ʩʪʨʦʢ ʩʣʫʞʙʠ ʊʈʆɿ (ʚ ʨʦʢʘʭ) ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ 

ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ,  ʟʘ ʘʥʘʣʽʪʠʯʥʦʶ ʟʘʣʝʞʥʽʩʪʶ: 

 

( )
[ ]ʅ

ʈ

ʈʆɿ ʊ
Ttʄ

C
ʊ ²=

,
 ,    (2.38) 

 

ʜʝ [ ]ʅʊ  ï ʥʦʨʤʘʪʠʚʥʠʡ ʩʪʨʦʢ ʩʣʫʞʙʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʧʨʦʾʟʥʦʾ 

ʯʘʩʪʠʥʠ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ, ʱʦ ʩʪʘʥʦʚʠʪʴ 15 ʨʦʢʽʚ ʟʛʽʜʥʦ ʟ ʧ.7.2.5           

[1, 2]; 

ʊʈʆɿ ï ʨʦʟʨʘʭʫʥʢʦʚʠʡ (ʦʯʽʢʫʚʘʥʠʡ) ʩʪʨʦʢ ʩʣʫʞʙʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ 

ʧʦʢʨʠʪʪʷ (ʚ ʨʦʢʘʭ). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʥʽ ʚʠʨʘʟʠ (2.3, 2,38) ʜʦʟʚʦʣʷʶʪʴ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʩʪʨʦʢ 

ʩʣʫʞʙʠ ʟʘʧʨʦʝʢʪʦʚʘʥʦʛʦ ʚʦʜʦʥʝʧʨʦʥʠʢʥʦʛʦ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ  

ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ ʟʘ ʪʝʤʧʝʨʘʪʫʨʥʦʶ ʪʨʽʱʠʥʦʩʪʽʡʢʽʩʪʶ, ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʩʧʽʣʴʥʦʛʦ ʚʧʣʠʚʫ ʩʝʟʦʥʥʠʭ ʜʦʙʦʚʠʭ ʪʘ ʨʽʯʥʠʭ  ʢʦʣʠʚʘʥʴ 

ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʜʽʾ ʧʥʝʚʤʘʪʠʯʥʠʭ ʢʦʣʽʩ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. 
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2.7 ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʨʦʟʨʘʭʫʥʢʫ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ 

ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ 

 

ʈʦʟʨʘʭʫʥʦʢ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʦʣʽʤʝʨʽʚ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʩʧʽʣʴʥʦʛʦ ʚʧʣʠʚʫ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʜʽʾ ʧʥʝʚʤʘʪʠʯʥʠʭ ʢʦʣʽʩ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʟʘʩʦʙʽʚ ʙʘʟʫʻʪʴʩʷ ʥʘ ʘʥʘʣʽʪʠʯʥʠʭ ʨʽʰʝʥʥʷʭ (2.3, 2.38). 

ʈʦʟʨʘʭʫʥʦʢ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʩʧʦʨʫʜʘʭ ʟʛʽʜʥʦ ʨʠʩʫʥʢʫ 2.4 ʩʣʽʜ ʚʠʢʦʥʫʚʘʪʠ ʫ ʪʘʢʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ: 

1. ɺʩʪʘʥʦʚʣʶʻʤʦ ʚʠʭʽʜʥʽ ʜʘʥʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ, ʱʦ 

ʧʨʦʝʢʪʫʻʪʴʩʷ ʟʛʽʜʥʦ ʧʨʦʝʢʪʫ, ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʠʟʥʘʯʘʻʤʦ ʪʝʨʤʦʤʝʭʘʥʽʯʥʽ 

ʧʘʨʘʤʝʪʨʠ ʤʘʪʝʨʽʘʣʽʚ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʣʠʪʦʛʦ ʪʘ ʱʝʙʝʥʝʚʦ-ʤʘʩʪʠʢʦʚʦʛʦ. 

2. ʇʨʠʟʥʘʯʘʻʤʦ ʪʠʧ ʧʦʢʨʠʪʪʷ ʽʟ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʣʠʪʦʛʦ ʥʘ ʦʩʥʦʚʽ ʙʽʪʫʤʫ 

ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʧʦʣʽʤʝʨʦʤ, ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʩʪʘʥʦʚʣʶʻʤʦ ʡʦʛʦ 

ʪʝʨʤʦʨʝʦʣʦʛʽʯʥʽ ʪʘ ʪʝʨʤʦʤʝʭʘʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʬʫʥʢʮʽʶ ʨʝʣʘʢʩʘʮʽʾ, 

ʬʫʥʢʮʽʶ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʯʘʩʦʚʦʛʦ ʟʤʽʱʝʥʥʷ, ʬʫʥʢʮʽʶ ʧʦʣʽʤʝʨʥʦ-ʯʘʩʦʚʦʛʦ 

ʟʤʽʱʝʥʥʷ, ʧʘʨʘʤʝʪʨʠ ʬʫʥʢʮʽʾ ʜʦʚʛʦʚʽʯʥʦʩʪʽ). 

3. ʇʨʠʟʥʘʯʘʻʤʦ ʢʨʦʢ (ȹh) ʟʙʽʣʴʰʝʥʥʷ ʪʦʚʱʠʥʠ ʚ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʤʫ 

ʧʦʢʨʠʪʪʽ. 

4. ʇʨʠʟʥʘʯʘʻʤʦ ʢʨʦʢ (ȹqa,b,c) ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʦʣʽʤʝʨʫ (SBS, SBR, 

EVA) ʚ ʙʽʪʫʤ. 

5. ɿʛʽʜʥʦ ʘʥʘʣʽʪʠʯʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ, ʦʪʨʠʤʘʥʠʭ ʫ ʨʦʟʜʽʣʽ 2, ʚʠʟʥʘʯʘʻʤʦ 

ʨʽʯʥʽ ʪʘ ʜʦʙʦʚʽ ʪʝʤʧʝʨʘʪʫʨʥʽ ʥʘʧʨʫʞʝʥʥʷ ů
ʘʙ
r,(ʊʝʤ), ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʤʫ ʧʦʢʨʠʪʪʽ ʥʘ ʦʨʪʦʪʨʦʧʥʽʡ ʧʣʠʪʽ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʩʧʦʨʫʜ ʧʨʠ ʤʽʥʽʤʘʣʴʥʽʡ ʪʦʚʱʠʥʽ ʧʦʢʨʠʪʪʷ ʪʘ ʤʽʥʽʤʘʣʴʥʽʡ ʢʽʣʴʢʦʩʪʽ ʧʦʣʽʤʝʨʫ. 

6. ɿʛʽʜʥʦ ʘʥʘʣʽʪʠʯʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ, ʦʪʨʠʤʘʥʠʭ ʫ ʨʦʟʜʽʣʽ 2, ʚʠʟʥʘʯʘʻʤʦ 

ʨʦʟʪʷʛʫʶʯʽ ʥʘʧʨʫʞʝʥʥʷ ʚʽʜ ʜʽʾ ʪʨʘʥʩʧʦʨʪʫ ůyʊp
Max
, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʤʫ ʧʦʢʨʠʪʪʽ ʥʘ ʦʨʪʦʪʨʦʧʥʽʡ ʧʣʠʪʽ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʩʧʦʨʫʜ, ʧʨʠ ʤʽʥʽʤʘʣʴʥʽʡ ʪʦʚʱʠʥʽ ʧʦʢʨʠʪʪʷ ʪʘ ʤʽʥʽʤʘʣʴʥʽʡ ʢʽʣʴʢʦʩʪʽ ʧʦʣʽʤʝʨʫ. 



92 
 

7. ʅʘ ʦʩʥʦʚʽ ʚʩʪʘʥʦʚʣʝʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʥʘʧʨʫʞʝʥʴ ʪʘ ʧʘʨʘʤʝʪʨʽʚ 

ʬʫʥʢʮʽʾ ʜʦʚʛʦʚʽʯʥʦʩʪʽ, ʚʠʟʥʘʯʘʻʤʦ ʤʽʨʫ ʧʦʰʢʦʜʞʝʥʦʩʪʽ ʄʊʝʤ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ 

ʧʦʢʨʠʪʪʷ ʥʘ ʦʨʪʦʪʨʦʧʥʽʡ ʧʣʠʪʽ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ. 

8. ʅʘ ʦʩʥʦʚʽ ʚʩʪʘʥʦʚʣʝʥʠʭ ʨʦʟʪʷʛʫʶʯʠʭ ʥʘʧʨʫʞʝʥʴ ʚʽʜ ʜʽʾ ʧʥʝʚʤʘʪʠʯʥʠʭ 

ʢʦʣʽʩ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʧʘʨʘʤʝʪʨʽʚ ʬʫʥʢʮʽʾ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʚʠʟʥʘʯʘʻʤʦ 

ʤʽʨʫ ʧʦʰʢʦʜʞʝʥʦʩʪʽ ʄʊʨ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʦʨʪʦʪʨʦʧʥʽʡ ʧʣʠʪʽ 

ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ. 

9. ʅʘ ʦʩʥʦʚʽ ʚʠʟʥʘʯʝʥʥʷ ʤʽʨʠ ʧʦʰʢʦʜʞʝʥʥʷ ʚʽʜ ʜʽʾ ʜʦʙʦʚʠʭ ʽ ʨʽʯʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʪʘ ʜʽʾ ʪʨʘʥʩʧʦʨʪʫ, ʚʠʟʥʘʯʘʻʤʦ ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʊʈʆɿ ʩʪʨʦʢ ʩʣʫʞʙʠ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʦʨʪʦʪʨʦʧʥʽʡ ʧʣʠʪʽ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʩʧʦʨʫʜ.  

10. ʗʢʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʥʝʨʽʚʥʽʩʪʴ ʊʈʆɿ>[ʊʅ], ʪʦ ʤʦʞʥʘ ʚʚʘʞʘʪʠ, ʱʦ 

ʟʘʧʨʦʝʢʪʦʚʘʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʦʨʪʦʪʨʦʧʥʽʡ ʧʣʠʪʽ 

ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ ʚʽʜʧʦʚʽʜʘʻ ʟʘʜʘʥʦʤʫ ʩʪʨʦʢʫ ʩʣʫʞʙʠ. ʗʢʱʦ ʚ 

ʨʘʟʽ ʥʝ ʚʠʢʦʥʘʥʥʷ ʫʤʦʚʠ, ʊʈʆɿ<[ʊʅ], ʪʦ ʧʦʪʨʽʙʥʦ ʟʙʽʣʴʰʠʪʠ ʪʦʚʱʠʥʫ ʧʦʢʨʠʪʪʷ ʪʘ 

/ ʘʙʦ ʢʽʣʴʢʽʩʪʴ ʧʦʣʽʤʝʨʫ ʚ ʙʽʪʫʤ, ʽ ʧʨʦʚʝʩʪʠ ʚʽʜʧʦʚʽʜʥʽ ʨʦʟʨʘʭʫʥʢʠ ʧʦʯʠʥʘʶʯʠ ʟ  

ʧʫʥʢʪʫ 3 ʪʘ 4. 

11. ʊʘʢʦʞ, ʧʨʠ ʥʝʚʠʢʦʥʘʥʥʽ ʫʤʦʚʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʨʦʢʫ ʩʣʫʞʙʠ ʧʦʢʨʠʪʪʷ 

ʥʘ ʥʘʦʨʪʦʪʨʦʧʥʽʡ ʧʣʠʪʽ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ (ʧ. 10) ʤʦʞʣʠʚʝ 

ʧʨʠʟʥʘʯʝʥʥʷ ʽʥʰʦʛʦ ʪʠʧʫ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʣʠʪʦʛʦ ʱʝʙʝʥʝʚʦ-ʤʘʩʪʠʢʦʚʦʛʦ. 

ʅʝʦʙʭʽʜʥʦ ʟʥʦʚʫ ʚʩʪʘʥʦʚʠʪʠ ʡʦʛʦ ʪʝʨʤʦʨʝʦʣʦʛʽʯʥʽ ʪʘ ʪʝʨʤʦʤʝʭʘʥʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʽ ʧʨʦʚʝʩʪʠ ʧʦʩʣʽʜʦʚʥʦ ʘʥʘʣʦʛʽʯʥʽ ʨʦʟʨʘʭʫʥʢʠ ʧʦʯʠʥʘʶʯʠ ʟ ʧ. 2. 

12. ʇʨʠ ʟʘʙʝʟʧʝʯʝʥʥʽ ʫʤʦʚʠ ʩʪʨʦʢʫ ʩʣʫʞʙʠ ʜʣ̫ ʜʘʥʦʛʦ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ 

ʣʠʪʦʛʦ, ʧʽʜʙʠʨʘʶʪʴ ʱʝ 2 ï 3 ʩʢʣʘʜʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʽʚ ʣʠʪʠʭ, ʱʦ ʥʘʡʢʨʘʱʝ 

ʟʘʨʝʢʦʤʝʥʜʫʚʘʣʠ ʩʝʙʝ ʜʣʷ ʦʨʪʦʪʨʦʧʥʦʾ ʧʣʠʪʠ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ ʽ 

ʚʠʢʦʥʫʶʪʴ ʚʽʜʧʦʚʽʜʥʽ ʨʦʟʨʘʭʫʥʢʠ (ʧʦʯʠʥʘʶʯʠ ʟ ʧ. 2) ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʤʦʚʠ              

ʧ. 9. 

13. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʽʜʽʙʨʘʚʰʠ ʜʝʢʽʣʴʢʘ ʚʘʨʽʘʥʪʽʚ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ 

ʧʦʢʨʠʪʪʷ ʥʘ ʦʨʪʦʪʨʦʧʥʽʡ ʧʣʠʪʽ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ, ʚʠʟʥʘʯʘʶʪʴ 
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ʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʠʡ ʽʟ ʨʦʟʨʘʭʦʚʘʥʠʭ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ.  

 
 

ʈʠʩʫʥʦʢ 2.9 ï ɸʣʛʦʨʠʪʤ ʨʦʟʨʘʭʫʥʢʫ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ 

ʧʦʢʨʠʪʪʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʣʽʤʝʨʽʚ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ 

ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʧʽʣʴʥʦʛʦ ʚʧʣʠʚʫ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʜʽʾ 

ʧʥʝʚʤʘʪʠʯʥʠʭ ʢʦʣʽʩ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ  
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2.8 ɺʠʩʥʦʚʢʠ ʧʦ ʨʦʟʜʽʣʫ 

 

ʆʩʥʦʚʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʱʦ ʚʠʢʣʘʜʝʥʽ ʚ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʪʝʦʨʝʪʠʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʩʪʦʩʦʚʥʦ ʤʝʪʦʜʫ ʨʦʟʨʘʭʫʥʢʫ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ 

ʧʦʢʨʠʪʪʷ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ, ʤʦʞʥʘ ʚʚʘʞʘʪʠ:  

1. ʈʦʟʨʦʙʣʝʥʦ ʦʩʥʦʚʥʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʩʭʝʤʠ ʨʦʙʦʪʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ 

ʧʦʢʨʠʪʪʷ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ, ʱʦ ʚʨʘʭʦʚʫʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ 

ʢʦʥʩʪʨʫʢʮʽʡ ʧʦʢʨʠʪʪʷ. ɼʣʷ ʮʠʭ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʩʭʝʤ ʨʦʟʨʦʙʣʝʥʦ ʘʥʘʣʽʪʠʯʥʽ 

ʟʘʣʝʞʥʦʩʪʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ (ʥʦʨʤʘʣʴʥʠʭ) ʨʦʟʪʷʛʫʶʯʠʭ 

ʥʘʧʨʫʞʝʥʴ ʚ ʚʝʨʭʥʽʭ ʰʘʨʘʭ ʧʦʢʨʠʪʪʷ ʦʨʪʦʪʨʦʧʥʦʾ ʧʣʠʪʠ ʚʘʥʪʦʚʦʾ ʯʘʩʪʠʥʠ ʟʘ 

ʧʦʣʽʥʦʤʽʘʣʴʥʦʶ ʤʦʜʝʣʣʶ ʜʣʷ 4-ʟʤʽʥʥʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʤʫ ʧʦʢʨʠʪʪʽ ʪʘ ʡʦʛʦ ʰʘʨʘʭ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʧʽʣʴʥʦʛʦ ʚʧʣʠʚʫ 

ʩʝʟʦʥʥʠʭ ʨʽʯʥʠʭ ʽ ʜʦʙʦʚʠʭ ʪʝʤʧʝʨʘʪʫʨ ʪʘ ʜʽʾ ʧʥʝʚʤʘʪʠʯʥʠʭ ʢʦʣʽʩ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʟʘʩʦʙʽʚ. ʎʽ ʘʥʘʣʽʪʠʯʥʽ ʟʘʣʝʞʥʦʩʪʽ ʦʪʨʠʤʘʥʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʝʨʤʦʨʝʦʣʦʛʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ, ʱʦ ʦʧʠʩʫʶʪʴʩʷ ʥʘʩʪʫʧʥʠʤʠ ʬʫʥʢʮʽʷʤʠ ʪʘ 

ʧʘʨʘʤʝʪʨʘʤʠ: ʨʝʣʘʢʩʘʮʽʾ, ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʪʨʽʱʠʥʦʩʪʽʡʢʦʩʪʽ. 

2. ʆʪʨʠʤʘʥʦ ʘʥʘʣʽʪʠʯʥʽ ʟʘʣʝʞʥʦʩʪʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʟʘ 

ʪʨʽʱʠʥʦʩʪʽʡʢʽʩʪʶ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʩʧʦʨʫʜʘʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʣʽʤʝʨʽʚ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʧʽʣʴʥʦʛʦ ʚʧʣʠʚʫ ʩʝʟʦʥʥʠʭ 

ʨʽʯʥʠʭ ʽ ʜʦʙʦʚʠʭ ʪʝʤʧʝʨʘʪʫʨ ʪʘ ʜʽʾ ʧʥʝʚʤʘʪʠʯʥʠʭ ʢʦʣʽʩ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. 

ʋʜʦʩʢʦʥʘʣʝʥʦ ʤʝʪʦʜ ʨʦʟʨʘʭʫʥʢʫ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ 

ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ. 

3. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʠʪʘʥʥʷ ʫʜʦʩʢʦʥʘʣʝʥʥ ̫ ʤʝʪʦʜʫ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ, ʦʮʽʥʶʚʘʣʠ 

ʪʨʽʱʠʥʦʩʪʽʡʢʽʩʪʴ ʚʽʜ ʜʽʾ ʧʥʝʚʤʘʪʠʯʥʠʭ ʢʦʣʽʩ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʟʥʠʞʝʥʥʷ 

ʧʨʠ ʨʽʟʥʽʡ ʚ ʯʘʩʽ ʪʝʤʧʝʨʘʪʫʨʠ; ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʫʤʦʚʫ ʤʽʮʥʦʩʪʽ, ʱʦ ʚʨʘʭʦʚʫʻ 

ʯʘʩʦʚʠʡ ʭʘʨʘʢʪʝʨ ʨʫʡʥʫʚʘʥʥʷ; ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʬʫʥʢʮʽʶ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʫ ʚʠʛʣʷʜʽ 

ʩʪʝʧʝʥʝʚʦʾ ʟʘʣʝʞʥʦʩʪʽ ʪʘ ʢʨʠʪʝʨʽʡ ʜʦʚʛʦʚʽʯʥʦʩʪʽ, ʱʦ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ɹʝʡʣʽ ʫ 

ʚʠʛʣʷʜʽ ʤʽʨʠ ʧʦʰʢʦʜʞʝʥʦʩʪʽ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʪʝʨʤʦʨʝʦʣʦʛʽʯʥʫ ʧʦʚʝʜʽʥʢʫ 
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ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʤʽʩʪʷʪʴ ʦʨʛʘʥʽʯʥʝ ʚôʷʞʫʯʝ ʧʨʠ ʾʭ ʨʦʟʪʨʽʩʢʫʚʘʥʥʽ. ʅʘ ʦʩʥʦʚʽ 

ʮʴʦʛʦ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʜʫ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ, ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʜʦʚʛʦʚʽʯʥʽʩʪʴ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʣʽʤʝʨʽʚ. 

4. ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʨʦʟʨʦʙʣʝʥʦ ʘʣʛʦʨʠʪʤ 

ʨʦʟʨʘʭʫʥʢʫ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʣʽʤʝʨʽʚ, ʷʢʠʡ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ 

ʨʝʢʦʥʩʪʨʫʢʮʽʾ, ʢʘʧʽʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʫ ʯʠ ʙʫʜʽʚʥʠʮʪʚʘ ʧʦʢʨʠʪʪʷ ʤʝʪʘʣʝʚʠʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʪʘ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʦʢʨʠʪʪʷ. 
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ʈʆɿɼɯʃ 3 

ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅɯ ɼʆʉʃɯɼɾɽʅʅʗ ʊɸ ʏʀʉʃʆɺʀʁ ɸʅɸʃɯɿ 

ɼʆɺɻʆɺɯʏʅʆʉʊɯ ɸʉʌɸʃʔʊʆɹɽʊʆʅʅʆɻʆ ʇʆʂʈʀʊʊʗ ʅɸ 

ʄɽʊɸʃɽɺʀʍ ʊʈɸʅʉʇʆʈʊʅʀʍ ʉʇʆʈʋɼɸʍ 

 

ɼʘʥʠʡ ʨʦʟʜʽʣ ʧʨʠʩʚʷʯʝʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʧʨʦʚʝʜʝʥʥʶ ʚʠʧʨʦʙʫʚʘʥʴ 

ʜʝʬʦʨʤʘʮʽʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʣʠʩʪʘ ʦʨʪʦʪʨʦʧʥʦʾ ʧʣʠʪʠ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʩʧʦʨʫʜ ʧʽʜ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ; ʚʠʚʯʝʥʥʶ ʚ'ʷʟʢʦʧʨʫʞʥʦʾ ʧʦʚʝʜʽʥʢʠ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʘʩʬʘʣʴʪʦʙʝʪʦʥʽʚ, ʾʭ ʤʽʮʥʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʥʘʢʦʧʠʯʝʥʥʶ 

ʟʘʣʠʰʢʦʚʠʭ ʜʝʬʦʨʤʘʮʽʡ ʫ ʚʠʛʣʷʜʽ ʢʦʣʽʾ, ʤʽʮʥʦʩʪʽ ʟʯʝʧʣʝʥʥʷ ʤʽʞ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʦʤ ʪʘ ʦʩʥʦʚʦʶ ʧʨʠ ʟʩʫʚʽ, ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʽʚ ʥʘ 

ʦʩʥʦʚʽ ʙʽʪʫʤʫ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʧʦʣʽʤʝʨʘʤʠ ʟ ʚʧʣʠʚʦʤ ʥʘ ʥʴʦʛʦ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ. 

ʆʩʥʦʚʥʠʤʠ ʟʘʜʘʯʘʤʠ ʮʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʩʪʘʥʦʚʠʪʠ ʪʝʨʤʦʨʝʦʣʦʛʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʘʩʬʘʣʴʪʦʙʝʪʦʥʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʣʽʤʝʨʽʚ 

ʪʠʧʫ ʩʪʠʨʦʣ-ʙʫʪʘʜʽʻʥ-ʩʪʨʠʨʦʣ (Kraton D1101), ʩʪʠʨʦʣ-ʙʫʪʘʜʽʻʥ-ʨʘʜʠʢʘʣ 

(Butonal NS 198), ʝʪʠʣʝʥ-ʛʣʠʮʠʜʠʣ-ʘʢʨʠʣʘʪ (Elvaloy 4170), ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʧʦʣʽʤʝʨ-ʙʽʪʫʤʥʦʛʦ ʚôʷʞʫʯʦʛʦ çʇʦʣʽʛʫʤè (ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, 

ʬʫʥʢʮʽʷ ʨʝʣʘʢʩʘʮʽʾ, ʧʦʢʘʟʥʠʢʠ ʜʦʚʛʦʚʽʯʥʦʩʪʽ, ʢʦʝʬʽʮʽʻʥʪ ʣʽʥʽʡʥʦʛʦ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʜʝʬʦʨʤʫʚʘʥʥʷ, ʢʦʝʬʽʮʽʻʥʪ ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʪʨʽʱʠʥʦʩʪʽʡʢʦʩʪʽ, ʪʘ 

ʽʥ.), ʘ ʪʘʢʦʞ ʟʽʩʪʘʚʣʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʟ ʪʝʦʨʝʪʠʯʥʠʤʠ 

ʨʝʟʫʣʴʪʘʪʘʤʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʨʦʟʧʦʚʩʶʜʞʫʶʪʴʩʷ ʥʘ 

ʚʦʜʦʥʝʧʨʦʥʠʢʥʽ ʪʘ ʚʠʩʦʢʦʜʝʬʦʨʤʘʪʠʚʥʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʽ ʧʦʢʨʠʪʪʷ (ʣʠʪʽ ʪʘ 

ʱʝʙʝʥʝʚʦ-ʤʘʩʪʠʢʦʚʽ ʩʫʤʽʰʽ) ʥʘ ʦʩʥʦʚʽ ʙʽʪʫʤʫ ʤʦʜʠʬʽʢʦʚʘʥʦʤʫ ʧʦʣʽʤʝʨʘʤʠ ʪʠʧʫ 

SBS, SBR, EVA, ʪʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʣʽʤʝʨ-ʙʽʪʫʤʥʦʛʦ ʚôʷʞʫʯʦʛʦ ʇʦʣʽʛʫʤ (ʜʘʣʽ ï 

CPBA, ʂʇɹɺ çʇʦʣʽʛʫʤè), ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʣʘʰʪʫʚʘʥʥʷ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ.  

ʋ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʧʨʦʚʝʜʝʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʪʘ ʥʘʚʝʜʝʥʽ ʤʝʪʦʜʠʢʠ, ʱʦ 

ʜʦʟʚʦʣʷʶʪʴ ʚʩʪʘʥʦʚʠʪʠ ʤʝʭʘʥʽʯʥʽ, ʬʽʟʠʯʥʽ, ʜʝʬʦʨʤʘʮʽʡʥʽ ʪʘ ʤʽʮʥʽʩʥʽ 
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ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʪʝʨʽʘʣʽʚ ʧʦʢʨʠʪʪʷ, ʱʦ ʻ ʩʢʣʘʜʦʚʦʶ ʤʝʪʦʜʫ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ. 

 

3.1 ʆʙôʻʢʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

 

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ, ʚ ʫʤʦʚʘʭ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ 

ʣʘʙʦʨʘʪʦʨʽʾ çʊʝʭʥʦʣʦʛʽʷ ʤʘʪʝʨʽʘʣʽʚ ʽ ʢʦʥʩʪʨʫʢʮʽʡ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘè 

ʽʤ. ʧʨʦʬ. ɻ.ʂ. ʉʶʥʴʾ, ʧʨʠ ʢʘʬʝʜʨʽ ʜʦʨʦʞʥʴʦ-ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʭʽʤʽʾ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ (ʅɼʃ ʊʄʂʊɹ ɼɹʄʽʍ ʅʊʋ), ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʣʘʙʦʨʘʪʦʨʥʦʾ ʣʦʧʘʪʝʚʦʾ ʤʽʰʘʣʢʠ [126], ʙʫʣʦ ʧʨʠʛʦʪʦʚʣʝʥʦ ʙʽʪʫʤʠ 

ʤʦʜʠʬʽʢʦʚʘʥʽ  ʧʦʣʽʤʝʨʘʤʠ (ʜʘʣʽ ï ɹʄʇ) ʪʠʧʫ SBS ʫ ʢʽʣʴʢʦʩʪʽ 1 %, 3 % ʪʘ 5 % 

(ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʠʛʦʪʫʚʘʥʥʷ 180 ï 185 Áʉ), SBR ʫ ʢʽʣʴʢʦʩʪʽ 2 %, 4 % ʪʘ 6 % 

(ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʠʛʦʪʫʚʘʥʥʷ 170 ï 175 Áʉ) ʪʘ EVA ʫ ʢʽʣʴʢʦʩʪʽ 1 %, 1,5 % ʽ 2 % 

(ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʠʛʦʪʫʚʘʥʥʷ 185 ï 190 Áʉ). ʏʘʩ ʧʨʠʛʦʪʫʚʘʥʥʷ ɹʄʇ ʩʪʘʥʦʚʠʚ ʚʽʜ 

3 ʜʦ 9 ʛʦʜʠʥ.  

ʋ ʨʦʙʦʪʽ [110] ʥʘʚʝʜʝʥʘ ʤʝʪʦʜʠʢʘ ʧʨʠʛʦʪʫʚʘʥʥʷ ʙʽʪʫʤʫ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ 

ʧʦʣʽʤʝʨʘʤʠ ʪʘ ʘʜʛʝʟʠʚʘʤʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʘʙʦʨʘʪʦʨʥʦʾ ʣʦʧʘʪʝʚʦʾ ʤʽʰʘʣʢʠ 

[126], ʱʦ ʟʥʘʡʰʣʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠ ʨʦʟʨʦʙʮʽ ʉʪʘʥʜʘʨʪʫ ʦʨʛʘʥʽʟʘʮʽʾ ʋʢʨʘʾʥʠ.  

ʈʽʟʥʘ ʢʽʣʴʢʽʩʪʴ ʧʦʣʽʤʝʨʫ ʪʠʧʫ SBS, SBR ʪʘ EVA, ʰʚʠʜʢʽʩʪʴ ʟʤʽʰʫʚʘʯʘ 

(ʦʙ/ʭʚ.) ʪʘ ʯʘʩ ʧʨʠʛʦʪʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʽ ʥʝ ʣʠʰʝ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʙʽʪʫʤʥʦʛʦ ʚôʷʞʫʯʦʛʦ, ʘ ʡ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʧʦʣʽʤʝʨʫ ʪʘ ʯʘʩʫ ʧʨʠʛʦʪʫʚʘʥʥʷ, ʟ ʤʝʪʦʶ ʦʜʝʨʞʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʝʬʝʢʪʫ     

[108, 110]. ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʤʦʜʠʬʽʢʘʮʽʾ, ɹʄʇ ʧʽʜʜʘʚʘʚʩʷ ʣʘʙʦʨʘʪʦʨʥʠʤ 

ʚʠʧʨʦʙʫʚʘʥʥʷʤ ʟʛʽʜʥʦ [126].  

ʇʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʧʨʠʛʦʪʫʚʘʥʥʷ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʠʭ ʩʫʤʽʰʝʡ, ʘ ʪʘʢʦʞ  

ʚʠʧʨʦʙʫʚʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʨʘʟʢʽʚ ʽʟ ʥʠʭ, ʚʠʢʦʥʫʚʘʣʠ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ               

[95, 115, 121, 126, 127, 131 ï 133, 140, 141, 147, 151]. ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʠʭ ʩʫʤʽʰʝʡ ʚʠʟʥʘʯʘʣʠ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ [131, 151] ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ: ʚʦʜʦʥʘʩʠʯʝʥʥʷ ʟʘ 

ʦʙôʻʤʦʤ, ʛʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ ʧʨʠ ʩʪʠʩʢʘʥʥʽ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 20 Áʉ ʪʘ 50 Áʉ, 
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ʛʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ ʥʘ ʨʦʟʪʷʛʫʚʘʥʥʷ ʧʨʠ ʨʦʟʢʦʣʶʚʘʥʥʽ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 0 Áʉ, 

ʚʦʜʦʩʪʽʡʢʽʩʪʴ ʧʨʠ ʪʨʠʚʘʣʦʤʫ ʚʦʜʦʥʘʩʠʯʝʥʥʽ, ʚʠʟʥʘʯʝʥʥʷ ʥʘʢʦʧʠʯʝʥʥʷ 

ʟʘʣʠʰʢʦʚʠʭ ʜʝʬʦʨʤʘʮʽʡ ʫ ʚʠʛʣʷʜʽ ʢʦʣʽʾ, ʛʣʠʙʠʥʘ ʚʜʘʚʣʶʚʘʥʥʷ ʰʪʘʤʧʫ ʧʣʦʱʝʶ 

5 ʩʤ
2
 ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 40 Áʉ. ʈʝʟʫʣʴʪʘʪʠ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʥʘʚʝʜʝʥʽ ʚ ɼʦʜʘʪʢʫ ɹ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʠʭ ʟʨʘʟʢʘʭ 

ʪʠʧʫ ʃɸ-10, ʃɸ-15, ʑʄɸ-10, ʑʄɸ-15 ʪʘ ʑʄɸ-20 (ʜʘʣʽ ï ʜʦʩʣʽʜʞʫʚʘʥʽ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʠ) ʥʘ ʦʩʥʦʚʽ ʟʚʠʯʘʡʥʦʛʦ ʙʽʪʫʤʫ ʤʘʨʢʠ ɹʅɼ 60/90, ʘ ʪʘʢʦʞ ʥʘ 

ʦʩʥʦʚʽ ɹʄʇ ʪʠʧʫ SBS ʟ ʨʽʟʥʦʶ ʡʦʛʦ ʢʽʣʴʢʽʩʪʶ (1 %, 3 %, 5 %), SBR ʟ ʢʽʣʴʢʽʩʪʶ 

(2 %, 4 %, 6 %), EVA ʟ ʢʽʣʴʢʽʩʪʶ (1 %, 1,5 %, 2 %) ʚʽʜ ʤʘʩʠ ʙʽʪʫʤʫ ʪʘ CPBA. 

ɿʝʨʥʦʚʽ ʩʢʣʘʜʠ ʥʘʚʝʜʝʥʽ ʚ ʜʦʜʘʪʢʫ ɹ. 

 

3.2 ʄʝʪʦʜʠʢʠ ʚʠʟʥʘʯʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʘʩʬʘʣʴʪʦʙʝʪʦʥʽʚ 

 

ɺʠʟʥʘʯʝʥʥʷ ʥʘʪʫʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ  ʧʦʢʨʠʪʪʷ 

ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ 

ʄʝʪʦʶ ʥʘʪʫʨʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʙʫʣʦ ʧʨʦʚʝʜʝʥʥʷ ʥʘʪʫʨʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ 

ʩʪʘʥʫ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ ʥʘ ʧʨʠʢʣʘʜʽ 

ʇʽʚʜʝʥʥʦʛʦ ʪʘ ʄʦʩʢʦʚʩʴʢʦʛʦ ʤʦʩʪʦʚʠʭ ʧʝʨʝʭʦʜʽʚ ʪʘ ʚʠʷʚʣʝʥʥʷ ʥʘ ʥʠʭ 

ʭʘʨʘʢʪʝʨʥʠʭ ʨʫʡʥʫʚʘʥʴ ʫ ʚʠʛʣʷʜʽ ʪʨʽʱʠʥ, ʣʫʱʝʥʥʷ, ʚʠʢʨʠʰʫʚʘʥʥʷ, ʥʘʧʣʠʚʽʚ ʪʘ 

ʢʦʣʽʻʫʪʚʦʨʝʥʥʷ. ʇʨʠ ʥʘʪʫʨʥʦʤʫ ʦʙʩʪʝʞʝʥʥʽ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ: ʬʦʪʦʘʧʘʨʘʪ ʜʣʷ ʬʽʢʩʘʮʽʾ ʨʫʡʥʫʚʘʥʴ, ʤʽʨʥʘ ʩʪʨʽʯʢʘ,   

ʢʫʨʚʠʤʝʪʨ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʦʚʞʠʥʠ ʧʦʚʟʜʦʚʞʥʽʭ ʪʘ ʧʦʧʝʨʝʯʥʠʭ ʪʨʽʱʠʥ, 

ʪʨʠʤʝʪʨʦʚʘ ʨʝʡʢʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʘʣʠʰʢʦʚʠʭ ʜʝʬʦʨʤʘʮʽʡ ʫ ʚʠʛʣʷʜʽ ʢʦʣʽʾ ʥʘ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʤʫ ʧʦʢʨʠʪʪʽ ʪʘ ʢʝʨʥʦʚʽʜʙʽʨʥʠʢ ʜʣʷ ʬʘʢʪʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ.  

ʅʘʪʫʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʣʠʚʘʥʴ ʦʨʪʦʪʨʦʧʥʦʾ ʧʣʠʪʠ ʇʽʚʜʝʥʥʦʛʦ ʤʦʩʪʦʚʦʛʦ 

ʧʝʨʝʭʦʜʫ ʯʝʨʝʟ ʨ. ɼʥʽʧʨʦ ʚ ʤ. ʂʠʻʚʽ ʧʽʜ ʡʦʛʦ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, 

ʧʨʦʚʦʜʠʣʠʩʴ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʤ ʚʽʜʜʽʣʦʤ ɼʇ çɼʝʨʞʜʦʨʅɼɯè. ʈʝʟʫʣʴʪʘʪʠ 

ʥʘʪʫʨʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘʚʝʜʝʥʦ ʚ ʜʦʜʘʪʢʫ ɺ. 
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ɺʠʟʥʘʯʝʥʥʷ ʛʨʘʥʠʮʽ ʤʽʮʥʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʥʘ ʨʦʟʪʷʛ ʧʨʠ ʟʛʠʥʽ 

ʉʫʪʴ ʤʝʪʦʜʠʢʠ ʚʠʟʥʘʯʝʥʥʷ ʤʝʞʽ ʤʽʮʥʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʠʭ ʟʨʘʟʢʽʚ-

ʙʘʣʦʯʦʢ 40 Ĭ 40 Ĭ 160 ʥʘ ʨʦʟʪʷʛ ʧʨʠ ʟʛʠʥʽ, ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʨʫʡʥʫʚʘʥʥʷ ʟʨʘʟʢʘ-ʧʨʠʟʤʠ ʚ ʫʤʦʚʘʭ ʨʦʟʪʷʛʫ ʧʨʠ 4-ʭ ʪʦʯʢʦʚʦʤʫ 

ʟʛʠʥʽ [95, 115]. ɺʠʧʨʦʙʫʚʘʥʥʷ ʟʨʘʟʢʽʚ-ʙʘʣʦʯʦʢ ʧʨʦʚʦʜʠʣʠʩʷ ʥʘ ʨʦʟʨʠʚʥʽʡ 

ʤʘʰʠʥʽ ʧʨʠ ʰʚʠʜʢʦʩʪʽ ʥʘʚʘʥʪʘʞʝʥʥʷ (128 Ñ 0,3) ʤʤ/ʭʚ, ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 0 Áʉ ʪʘ 

20 Áʉ.  

ɼʘʥʘ ʤʝʪʦʜʠʢʘ ʻ ʫʜʦʩʢʦʥʘʣʝʥʦʶ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʤʝʪʦʜʠʢʠ [115]. ɺʦʥʘ 

ʨʦʟʨʦʙʣʝʥʘ ʟʘ ʫʯʘʩʪʶ ʘʚʪʦʨʘ ʪʘ ʟʥʘʡʰʣʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠ ʨʦʟʨʦʙʮʽ ʩʪʘʥʜʘʨʪʫ 

ʦʨʛʘʥʽʟʘʮʽʾ ʋʢʨʘʾʥʠ [136], ʘ ʪʘʢʦʞ ʥʘʙʫʣʘ ʧʨʘʢʪʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʚ ʨʦʙʦʪʘʭ               

[109, 110]. ʈʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘʚʝʜʝʥʦ ʚ ɼʦʜʘʪʢʫ ɹ. 

 

ɺʠʟʥʘʯʝʥʥʷ ʤʦʜʫʣʷ ʧʨʫʞʥʦʩʪʽ 

ɺʠʟʥʘʯʝʥʥʷ ʤʦʜʫʣʷ ʧʨʫʞʥʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʠʭ ʟʨʘʟʢʽʚ ʫ ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʫʤʦʚʘʭ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 0 Áʉ ʪʘ 20 Áʉ ʧʨʦʚʦʜʠʣʠʩʷ ʟʘ ʢʦʨʦʪʢʦʯʘʩʥʦ ʜʽʶʯʠʤʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ ʟʨʘʟʢʽʚ-ʙʘʣʦʯʦʢ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʤʝʪʦʜʠʢʠ [95, 115, 137].  

ʄʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʠʭ ʟʨʘʟʢʽʚ-ʙʘʣʦʯʦʢ 40 Ĭ 40 Ĭ 160 

ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʷʪʥʠʢʦʚʦʛʦ ʧʨʠʣʘʜʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ [115] ʫ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ, ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 0 Áʉ, +10 Áʉ ʪʘ +20 Áʉ 

ʧʨʠ ʨʽʟʥʦʤʫ ʯʘʩʽ ʜʽʾ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ 10
-3
 ʩ ʜʦ 10

+6
 ʩ, ʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ -20 Áʉ,             

-10 Áʉ ʪʘ ʯʘʩʽ ʜʽʾ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ 10
-6
 ʩ ʜʦ 10

-3
 ʩ ʟʘ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʯʘʩʦʚʦʶ 

ʘʥʘʣʦʛʽʻʶ. 

ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʤʠʪʪʻʚʦʛʦ ʟʥʘʯʝʥʥʷ ʤʦʜʫʣʷ ʧʨʫʞʥʦʩʪʽ ʟʨʘʟʢʽʚ-ʙʘʣʦʯʦʢ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʫʣʴʪʨʘʟʚʫʢʦʚʠʡ ʽʤʧʫʣʴʩʠʚʥʠʡ ʧʨʠʣʘʜ ʉʇ ʋʂ-10ʇʄʉ, ʱʦ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ ʰʚʠʜʢʽʩʪʴ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʭʚʠʣʴ ʚ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʤʫ ʟʨʘʟʢʫ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʯʘʩʪʦʪʠ ʢʦʣʠʚʘʥʴ, ʷʢʘ ʚʠʟʥʘʯʘʻ 

ʪʨʠʚʘʣʽʩʪʴ ʜʽʾ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʩ). ɼʘʥʽ ʤʝʪʦʜʠʢʠ ʟʥʘʡʰʣʠ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʚ 

ʨʦʙʦʪʘʭ [105 ï 110, 114]. ʈʝʟʫʣʴʪʘʪʠ ʤʦʜʫʣʷ ʧʨʫʞʥʦʩʪʽ ʥʘʚʝʜʝʥʽ ʚ ɼʦʜʘʪʢʫ ɹ. 
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ɺʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʬʫʥʢʮʽʾ ʜʦʚʛʦʚʽʯʥʦʩʪʽ 

ɺʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʬʫʥʢʮʽʾ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʧʨʠ ʧʦʩʪʽʡʥʦʤʫ ʟʙʽʣʴʰʝʥʥʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʫʩʪʘʥʦʚʢʠ ɸ-1 ʜʣʷ ʨʽʟʥʠʭ ʩʭʝʤ 

ʚʠʧʨʦʙʫʚʘʥʥʷ [6, 8, 46, 99, 137, 162]. ʄʝʪʦʶ ʜʘʥʦʾ ʤʝʪʦʜʠʢʠ ʻ ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʟʨʘʟʢʽʚ-ʧʨʠʟʤ ʨʦʟʤʽʨʦʤ  40 Ĭ 40 Ĭ 160 ʤʤ ʥʘ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʧʨʠ ʧʦʩʪʽʡʥʦʤʫ 

ʟʙʽʣʴʰʝʥʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʧʦʩʪʽʡʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʊ. ɿʨʘʟʢʠ ʚʠʧʨʦʙʦʚʫʚʘʣʠ ʚ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ ʧʨʠ ʧʦʩʪʽʡʥʽʡ ʰʚʠʜʢʦʩʪʽ ʩʠʣʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʫʤʦʚʘʭ 

ʦʜʥʦʩʪʦʨʦʥʥʴʦʛʦ ʟʛʠʥʫ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ [115]. ɼʘʥʘ ʤʝʪʦʜʠʢʘ ʟʥʘʡʰʣʘ 

ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʚ ʨʦʙʦʪʘʭ [108 ï 110]. ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ 

ʧʘʨʘʤʝʪʨʽʚ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʥʘʚʝʜʝʥʽ ʚ ɼʦʜʘʪʢʫ ɹ. 

 

ɺʠʟʥʘʯʝʥʥʷ ʮʠʢʣʽʯʥʦʾ ʚʪʦʤʠ 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʚʪʦʤʫ ʧʦʣʷʛʘʻ ʫ ʤʦʜʝʣʶʚʘʥʥʽ ʜʽʾ ʨʦʟʪʷʛʫʶʯʠʭ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʥʦʨʤʘʣʴʥʠʭ ʥʘʧʨʫʞʝʥʴ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʟʛʠʥʽ ʤʦʥʦʣʽʪʥʠʭ 

ʰʘʨʽʚ ʚʽʜ ʜʽʾ ʢʦʣʝʩʘ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. ɺʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʚʪʦʤʫ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʘʩʬʘʣʴʪʦʙʝʪʦʥʽʚ ʧʨʦʚʦʜʠʣʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 0 Áʉ ʪʘ 20 Áʉ, ʧʨʠ 

ʪʠʩʢʫ ʫ ʩʠʩʪʝʤʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʦʜʥʦʤʫ ʽʟ ʨʽʚʥʽʚ ʥʘʧʨʫʞʝʥʴ ï 

0,3 ʣʘʙR  ʘʙʦ 0,6 ʣʘʙR  ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ [138]. ɼʘʥʘ ʤʝʪʦʜʠʢʘ ʟʥʘʡʰʣʘ ʧʨʘʢʪʠʯʥʝ 

ʟʥʘʯʝʥʥʷ ʚ ʨʦʙʦʪʘʭ [109, 110, 138, 159]. ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʮʠʢʣʽʚ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʦ ʨʫʡʥʫʚʘʥʥʷ ʟʨʘʟʢʽʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʘʩʬʘʣʴʪʦʙʝʪʦʥʽʚ ʥʘʚʝʜʝʥʦ 

ʚ ʪʘʙʣʠʮʽ 3.13 ï 3.14. 

 

ɺʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʪʨʽʱʠʥʦʩʪʽʡʢʦʩʪʽ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ 

ʉʫʪʴ ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ ʚ ʦʮʽʥʮʽ ʨʫʡʥʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʥʠʭ ʟʚôʷʟʢʽʚ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʧʨʠ ʧʦʚʪʦʨʥʦʤʫ ʦʭʦʣʦʜʞʝʥʥʽ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʟʤʝʥʰʝʥʥʷ 

ʤʽʮʥʦʩʪʽ ʥʘ ʨʦʟʪʷʛ ʧʨʠ ʟʛʠʥʽ ʧʽʩʣʷ ʚʧʣʠʚʫ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʥʘʧʨʫʞʝʥʴ, ʱʦ 

ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʥʝʤʦʞʣʠʚʦʩʪʽ ʚʽʣʴʥʦʛʦ ʩʢʦʨʦʯʝʥʥʷ. ɺʠʧʨʦʙʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ 

ʥʘ ʟʘʟʜʘʣʝʛʽʜʴ ʧʽʜʛʦʪʦʚʣʝʥʠʭ ʟʨʘʟʢʘʭ ʙʘʣʦʯʢʘʭ ʨʦʟʤʽʨʦʤ 40 Ĭ 40 Ĭ 160 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ [127, 164]. ɼʦʩʣʽʜʞʫʚʘʥʽ ʟʨʘʟʢʠ ʪʝʨʤʦʩʪʘʪʫʚʘʣʠ ʧʨʦʪʷʛʦʤ 6 ʛʦʜʠʥ 
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ʫ ʤʦʨʦʟʠʣʴʥʽʡ ʢʘʤʝʨʽ ʜʝ ʧʽʜʪʨʠʤʫʚʘʣʘʩʷ ʪʝʤʧʝʨʘʪʫʨʘ (-20 ° 1) Áʉ. ʇʽʩʣʷ ʮʴʦʛʦ, 

ʜʦʩʣʽʜʞʫʚʘʥʽ ʟʨʘʟʢʠ ʚʠʡʤʘʣʠ ʟ ʤʦʨʦʟʠʣʴʥʦʾ ʢʘʤʝʨʠ ʽ ʚʠʪʨʠʤʫʚʘʣʠ ʥʘ ʧʦʚʽʪʨʽ ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʠ (+20 ° 1) Áʉ ʧʨʦʪʷʛʦʤ 6 ʛʦʜ. ʂʽʣʴʢʽʩʪʴ ʧʦʚʪʦʨʝʥʴ ʪʝʨʤʦʩʪʘʪʫʚʘʥʥʷ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ  (-20 ° 1) Áʉ ʪʘ (+20 ° 1) Áʉ ʩʪʘʥʦʚʠʣʘ 10 ʮʠʢʣʽʚ. 

ʂʦʝʬʽʮʽʻʥʪ ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʪʨʽʱʠʥʦʩʪʽʡʢʦʩʪʽ ʚʠʟʥʘʯʘʣʠ ʟʘ ʚʽʜʥʦʰʝʥʥʷʤ 

ʧʦʢʘʟʥʠʢʘ ʤʝʞʽ ʤʽʮʥʦʩʪʽ ʥʘ ʨʦʟʪʷʛ ʧʨʠ ʟʛʠʥʽ ʧʽʩʣʷ ʚʧʣʠʚʽʚ ʮʠʢʣʽʯʥʦʛʦ 

ʦʭʦʣʦʜʞʝʥʥʷ ʜʦ ʡʦʛʦ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ. ɼʘʥʘ ʤʝʪʦʜʠʢʘ ʟʥʘʡʰʣʘ ʧʨʘʢʪʠʯʥʝ 

ʟʥʘʯʝʥʥʷ ʚ ʨʦʙʦʪʘʭ [ 127, 164]. ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʥʘʚʝʜʝʥʽ ʚ ɼʦʜʘʪʢʫ ɹ.  

 

ɺʠʟʥʘʯʝʥʥʷ ʤʽʮʥʦʩʪʽ ʟʯʝʧʣʝʥʥʷ ʤʽʞ ʘʩʬʘʣʴʪʦʙʝʪʦʥʦʤ ʪʘ ʦʩʥʦʚʦʶ ʧʨʠ 

ʟʩʫʚʽ 

ʄʝʪʦʜʠʢʘ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʤʽʮʥʦʩʪʽ ʟʯʝʧʣʝʥʥʷ ʤʽʞ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʦʤ ʣʠʪʠʤ, ʛʽʜʨʦʽʟʦʣʷʮʽʻʶ ʪʘ ʤʝʪʘʣʝʚʦʶ ʦʩʥʦʚʦʶ ʧʨʠ ʜʽʾ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʽ ʚʝʨʪʠʢʘʣʴʥʠʭ ʟʫʩʠʣʴ, ʱʦ ʤʦʜʝʣʶʶʪʴ ʜʽʶ ʟʦʚʥʽʰʥʴʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʝ ʧʦʢʨʠʪʪʷ ʧʨʠ ʛʘʣʴʤʫʚʘʥʥʽ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʟʘʩʦʙʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ [115, 130]. 

ɼʣʷ ʚʠʧʨʦʙʫʚʘʥʴ ʚʠʛʦʪʦʚʣʷʣʠ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ ʟʨʘʟʢʠ-ʢʝʨʥʠ 

(ʘʩʬʘʣʴʪʦʙʝʪʦʥ ʣʠʪʠʡ + ʛʽʜʨʦʽʟʦʣʷʮʽʷ + ʤʝʪʘʣʝʚʘ ʦʩʥʦʚʘ) ʜʽʘʤʝʪʨʦʤ 150 ʤʤ. 

ʇʝʨʝʚʽʨʢʘ ʤʽʮʥʦʩʪʽ ʟʯʝʧʣʝʥʥʷ çʟʨʘʟʢʽʚ-ʢʦʤʧʦʟʠʪʽʚè (ʘʩʬʘʣʴʪʦʙʝʪʦʥ ʣʠʪʠʡ                     

ʃɸ-15 + ʛʽʜʨʦʽʟʦʣʷʮʽʷ + ʦʩʥʦʚʘ ʤʝʪʘʣʝʚʠʡ ʜʠʩʢ) ʧʨʠ ʟʩʫʚʽ. ʇʽʜʛʦʪʦʚʣʝʥʽ 

çʟʨʘʟʢʠ-ʢʦʤʧʦʟʠʪʠè (ʨʠʩ. 3.7) ʧʝʨʝʜ ʚʠʧʨʦʙʫʚʘʥʥʷʤ ʪʝʨʤʦʩʪʘʪʫʚʘʣʠ ʚ 

ʩʫʰʠʣʴʥʽʡ ʰʘʬʽ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 50 Áʉ, ʧʽʩʣʷ ʯʦʛʦ çʟʨʘʟʢʠ-ʢʦʤʧʦʟʠʪʠè 

ʚʠʧʨʦʙʦʚʫʚʘʣʠʩʴ ʥʘ ʤʽʮʥʽʩʪʴ ʟʯʝʧʣʝʥʥʷ ʧʨʠ ʟʩʫʚʽ (ʨʠʩ. 3.8). ʈʝʟʫʣʴʪʘʪʠ 

ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 3.6. 

 

ɺʠʟʥʘʯʝʥʥʷ ʛʣʠʙʠʥʠ ʚʜʘʚʣʶʚʘʥʥʷ ʰʪʘʤʧʫ 

ɺʠʟʥʘʯʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ [151] ʥʘ ʟʨʘʟʢʘʭ-ʢʫʙʘʭ ʨʦʟʤʽʨʦʤ        

7,07 Ĭ 7,07 Ĭ 7,07 (ʩʤ). ɿʨʘʟʢʠ ʚʠʛʦʪʦʚʣʷʣʠ ʚ ʤʝʪʘʣʝʚʠʭ ʬʦʨʤʘʭ ʥʘʛʨʽʪʠʭ ʜʦ 

ʪʝʤʧʝʨʘʪʫʨʠ 150 ï 170 Áʉ. ɿʨʘʟʦʢ ʫ ʬʦʨʤʽ ʨʦʟʤʽʱʫʚʘʣʠ ʫ ʧʦʩʫʜ ʜʣʷ 
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ʪʝʨʤʦʩʪʘʪʫʚʘʥʥʷ ʽ ʚʠʪʨʠʤʫʚʘʣʠ ʧʨʦʪʷʛʦʤ 1,5 ʛʦʜʠʥʠ  ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ                            

(+40 Ñ 2) Áʉ. ʇʽʜʛʦʪʦʚʣʝʥʠʡ ʟʨʘʟʦʢ ʫ ʬʦʨʤʽ ʨʦʟʤʽʱʫʚʘʣʠ ʫ ʪʝʨʤʦʩʪʘʪʫʶʯʠʡ 

ʧʦʩʫʜ ʧʨʠʣʘʜʫ ʽ ʨʘʟʦʤ ʟ ʥʠʤ ʧʽʜʚʦʜʠʣʠ ʧʽʜ ʰʪʘʤʧ ʧʣʦʱʝʶ 5 ʩʤ
2
. ʅʘʚʘʥʪʘʞʝʥʥʷ 

ʥʘ ʟʨʘʟʦʢ ʚʽʜ ʰʪʦʢʘ ʧʝʨʝʜʘʚʘʣʦʩʴ ʯʝʨʝʟ ʢʫʣʴʢʫ, ʷʢʘ ʙʫʣʘ ʚʩʪʘʥʦʚʣʝʥʘ ʥʘ ʰʪʘʤʧʽ. 

ɺʝʣʠʯʠʥʘ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʷʢʘ ʧʝʨʝʜʘʚʘʣʦʩʷ ʰʪʦʢʦʤ ʯʝʨʝʟ ʰʪʘʤʧ ʥʘ ʟʨʘʟʦʢ, 

ʩʢʣʘʜʘʣʘ 52,5 ʢʛ. ɻʣʠʙʠʥʘ ʚʜʘʚʣʶʚʘʥʥʷ ʰʪʘʤʧʫ (ʚ ʤʤ) ʚʠʟʥʘʯʘʣʘʩʴ ʟʘ ʰʢʘʣʦʶ 

ʽʥʜʠʢʘʪʦʨʘ ʧʽʩʣʷ 30 ʭʚ. ʜʽʾ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʈʦʟʙʽʞʥʽʩʪʴ ʤʽʞ ʦʪʨʠʤʘʥʠʤ 

ʟʥʘʯʝʥʥʷʤ ʛʣʠʙʠʥʠ ʚʜʘʚʣʶʚʘʥʥʷ ʰʪʘʤʧʫ ʚ ʘʩʬʘʣʴʪʦʙʝʪʦʥʽ ʣʠʪʦʤʫ ʟʘ 

ʝʢʩʧʝʨʠʤʝʥʪʦʤ ʽ ʘʥʘʣʽʪʠʯʥʠʤ ʨʽʰʝʥʥʷʤ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 10 % [3]. 

 

ɺʠʟʥʘʯʝʥʥʷ ʟʘʣʠʰʢʦʚʠʭ ʜʝʬʦʨʤʘʮʽʡ ʫ ʚʠʛʣʷʜʽ ʢʦʣʽʾ 

ʄʝʪʦʜʠʢʘ ʧʦʣʷʛʘʣʘ ʫ ʚʠʧʨʦʙʫʚʘʥʥʽ ʥʘ ʩʪʽʡʢʽʩʪʴ ʜʦ ʥʘʢʦʧʠʯʝʥʥʷ 

ʟʘʣʠʰʢʦʚʠʭ ʜʝʬʦʨʤʘʮʽʡ ʟʨʘʟʢʘ-ʧʣʠʪʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʱʝʙʝʥʝʚʦ-ʤʘʩʪʠʢʦʚʦʛʦ 

ʪʘ ʣʠʪʦʛʦ ʧʨʠ ʧʽʜʚʠʱʝʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʰʣʷʭʦʤ ʮʠʢʣʽʯʥʦʛʦ ʡʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʯʝʨʝʟ ʚʠʧʨʦʙʫʚʘʣʴʥʝ ʢʦʣʝʩʦ. ɿʨʘʟʢʠ-ʧʣʠʪʠ ʚʠʛʦʪʦʚʣʷʣʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ                  

[134, 143]. ɺʠʧʨʦʙʫʚʘʥʥʷ ʟʨʘʟʢʽʚ ʥʘ ʩʪʽʡʢʽʩʪʴ ʜʦ ʥʘʢʦʧʠʯʝʥʥʷ ʟʘʣʠʰʢʦʚʠʭ 

ʜʝʬʦʨʤʘʮʽʡ ʚʠʢʦʥʫʚʘʣʠ ʥʘ ʩʝʢʪʦʨʥʦʤʫ ʧʨʝʩʽ ʥʝʦʛʫʤʣʝʥʠʤ ʩʪʘʣʝʚʠʤ ʢʦʣʝʩʦʤ 

ʜʽʘʤʝʪʨʦʤ (203,5 Ñ 1) ʤʤ, ʧʨʠ ʥʘʚʘʥʪʘʞʝʥʥʽ ʥʘ ʢʦʣʝʩʦ (700 Ñ 10) ʅ, ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʠ (+50 Ñ 1) Áʉ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ [130]. ʄʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ 

ʧʨʠʢʣʘʜʝʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʽ ʟʨʘʟʢʠ ʩʪʘʥʦʚʠʣʘ 4000 ʧʨʦʭʦʜʽʚ 

ʩʪʘʣʝʚʦʛʦ ʢʦʣʝʩʘ ʧʦ ʦʜʥʦʤʫ ʩʣʽʜʫ. ɼʘʥʘ ʤʝʪʦʜʠʢʘ ʟʥʘʡʰʣʘ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ 

ʚ ʨʦʙʦʪʘʭ [3, 134, 143, 156, 166, 167, 170, 171]. ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 3.8 ï 3.9. 

 

3.3 ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

 

ɼʣʷ ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʫ ʧʨʦʝʢʪʫʚʘʥʥʷ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ 

ʚʠʟʥʘʯʘʣʠ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʪʝʨʤʦʨʝʦʣʦʛʽʯʥʽ, ʪʝʨʤʦʤʝʭʘʥʽʯʥʽ ʪʘ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʨʽʟʥʠʭ ʚʠʭʽʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʜʘʯ, ʱʦ ʙʫʣʠ 

ʧʦʩʪʘʚʣʝʥʽ ʚ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ, ʚ ʜʘʥʦʤʫ ʧʽʜʨʦʟʜʽʣʽ ʥʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ 
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ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʣʠʪʦʛʦ ʪʘ ʱʝʙʝʥʝʚʦ-ʤʘʩʪʠʢʦʚʦʛʦ ʘʩʬʘʣʴʪʦʙʝʪʦʥʽʚ 

[109, 127, 131, 133, 151] ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧ. 3.1.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʦʣʽʤʝʨʽʚ ʫ ʚʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʘʩʬʘʣʴʪʦʙʝʪʦʥʘʭ 

ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʩʢʣʘʜʥʦʶ ʨʦʙʦʪʦʶ ʧʦʢʨʠʪʪʷ ʥʘ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʩʧʦʨʫʜʘʭ, ʜʝ ʥʘ ʥʴʦʛʦ ʢʨʽʤ ʜʽʾ ʢʦʣʽʩ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʜʽʶʪʴ ʪʘʢʦʞ ʽ 

ʧʦʛʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʽ ʬʘʢʪʦʨʠ. 

ʂʨʽʤ ʪʦʛʦ, ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ, ʚʠʧʨʦʙʦʚʫʚʘʣʠ 

ʱʝʙʝʥʝʚʦ-ʤʘʩʪʠʢʦʚʠʡ ʪʘ ʣʠʪʠʡ ʘʩʬʘʣʴʪʦʙʝʪʦʥʠ ʥʘ ʯʠʩʪʦʤʫ ʙʽʪʫʤʫ ʤʘʨʢʠ              

ɹʅɼ 60/90 ʟʛʽʜʥʦ [5, 17, 57, 64, 163], ʱʦ ʥʘ ʜʘʥʠʡ ʯʘʩ ʧʝʨʝʚʘʞʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʚʣʘʰʪʫʚʘʥʥʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʤʝʪʘʣʝʚʠʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ. 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʟʛʽʜʥʦ ʤʝʪʦʜʠʢ ʚʠʢʣʘʜʝʥʠʭ ʚ ʧ. 3.2 ʚ ʫʤʦʚʘʭ 

ʣʘʙʦʨʘʪʦʨʽʾ ʢʘʬʝʜʨʠ ʜʦʨʦʞʥʴʦ-ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʭʽʤʽʾ ʅʘʮʽʦʥʘʣʴʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ.  

 

3.3.1 ʅʘʪʫʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʤʝʪʘʣʝʚʠʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜʘʭ 

 

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʪʨʽʩʢʫʚʘʥʥʷ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ 

ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ ʧʽʜʪʚʝʨʜʠʣʠ ʨʝʟʫʣʴʪʘʪʠ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ 

[3, 5, 169]. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʥʘʪʫʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʦʟʚʦʣʠʣʠ ʚʠʷʚʠʪʠ ʢʽʥʝʪʠʢʫ 

ʪʨʽʱʠʥʦʫʪʚʦʨʝʥʥʷ ʚ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʤʫ ʧʦʢʨʠʪʪʽ ʪʘ ʚʠʷʚʠʪʠ ʭʘʨʘʢʪʝʨʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʚʠʪʢʫ ʨʫʡʥʫʚʘʥʴ ʽ ʜʝʬʦʨʤʘʮʽʡ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ 

ʇʽʚʜʝʥʥʦʤʫ ʪʘ ʄʦʩʢʦʚʩʴʢʦʤʫ  ʤʦʩʪʦʚʠʭ ʧʝʨʝʭʦʜʘʭ (ʤ. ʂʠʾʚ) ʧʽʩʣʷ ʫʪʚʦʨʝʥʥʷ 

ʪʨʽʱʠʥ, ʥʘʧʣʠʚʽʚ, ʢʦʣʽʻʫʪʚʦʨʝʥʥʷ ʜʽʾ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʪʨʘʥʩʧʦʨʪʫ. ʈʝʟʫʣʴʪʘʪʠ 

ʦʙʩʪʝʞʝʥʥʷ ʜʝʬʝʢʪʽʚ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 3.1. 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʤ ʚʽʜʜʽʣʦʤ ɼʇ çɼʝʨʞʜʦʨʅɼɯè ʧʨʦʚʦʜʠʣʠʩʴ ʥʘʪʫʨʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʣʠʚʘʥʴ ʦʨʪʦʪʨʦʧʥʦʾ ʧʣʠʪʠ ʇʽʚʜʝʥʥʦʛʦ ʤʦʩʪʦʚʦʛʦ ʧʝʨʝʭʦʜʫ ʯʝʨʝʟ 

ʨ. ɼʥʽʧʨʦ ʚ ʤ. ʂʠʻʚʽ ʧʽʜ ʡʦʛʦ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʱʦ ʥʝʦʙʭʽʜʥʦ 

ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʙʦʪʠ ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ ʧʨʠ ʡʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʽ [1 ï 4, 
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42, 92, 93, 106, 110]. ʈʝʟʫʣʴʪʘʪʠ ʥʘʪʫʨʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘʚʝʜʝʥʽ ʫ ɼʦʜʘʪʢʫ ɺ [1 

ï 4, 42, 92 ï 93, 106, 110]. 

 

ʊʘʙʣʠʮʷ 3.1 ï ʈʝʟʫʣʴʪʘʪʠ ʥʘʪʫʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʨʫʡʥʫʚʘʥʥʷ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʇʽʚʜʝʥʥʦʤʫ ʪʘ ʄʦʩʢʦʚʩʴʢʦʤʫ ʤʦʩʪʦʚʠʭ 

ʧʝʨʝʭʦʜʘʭ ʯʝʨʝʟ ʨ. ɼʥʽʧʨʦ ʫ ʤ. ʂʠʻʚʽ 

ʂʽʣʴʢʽʩʪʴ ʨʫʡʥʫʚʘʥʴ ʥʘ 

1000ʤ
2
 ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ 

ʧʦʢʨʠʪʪʷ, % 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʦʙ'ʻʢʪʫ 

ʇʽʚʜʝʥʥʠʡ ʤʦʩʪʦʚʠʡ 

ʧʝʨʝʭʽʜ ʯʝʨʝʟ ʨ. ɼʥʽʧʨʦ 

ʄʦʩʢʦʚʩʴʢʠʡ ʤʦʩʪʦʚʠʡ 

ʧʝʨʝʭʽʜ ʯʝʨʝʟ ʨ. ɼʥʽʧʨʦ 

ʂʦʣʽʡʥʽʩʪʴ 100 100 

ʉʽʪʢʘ ʪʨʽʱʠʥ 30 60 

ʃʫʱʝʥʥʷ 28 40 

ʇʦʟʜʦʚʞʥʽ ʪʨʽʱʠʥʠ 15 15 

ʇʦʧʝʨʝʯʥʽ ʪʨʽʱʠʥʠ 11 12 

ɻʨʝʙʽʥʢʘ 15,5 1 

ɺʠʢʨʠʰʫʚʘʥʥʷ 0,7 0,2 

 

ʍʘʨʘʢʪʝʨʥʦʶ ʦʟʥʘʢʦʶ ʪʨʽʱʠʥ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʚ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʤʫ ʧʦʢʨʠʪʪʽ ʻ ʪʝ, ʱʦ ʚʦʥʠ ʚʠʥʠʢʘʶʪʴ ʧʝʨʝʚʘʞʥʦ ʫ ʭʦʣʦʜʥʫ 

ʧʦʨʫ ʨʦʢʫ, ʢʦʣʠ ʟʥʘʯʥʦ ʟʤʝʥʰʫʻʪʴʩʷ ʨʝʣʘʢʩʘʮʽʷ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʥʘʧʨʫʞʝʥʴ 

(ʨʦʟʜʽʣ 2), ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʟʥʠʞʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ, ʘ ʩʘʤʽ ʪʝʤʧʝʨʘʪʫʨʥʽ 

ʥʘʧʨʫʞʝʥʥʷ ʟʥʘʯʥʦ ʟʙʽʣʴʰʫʶʪʴʩʷ, ʱʦ ʚʠʢʣʠʢʘʻ ʨʦʟʨʠʚ ʟʚôʷʟʢʽʚ ʫ ʤʘʪʝʨʽʘʣʽ 

ʧʦʢʨʠʪʪʷ. ʊʘʢʽ ʪʨʽʱʠʥʠ ʚʠʥʠʢʘʶʪʴ ʫ ʥʘʧʨʷʤʢʘʭ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʭ ʥʘʧʨʷʤʢʫ 

ʜʽʾ ʥʘʡʙʽʣʴʰʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʥʘʧʨʫʞʝʥʴ. ʋ ʟʚôʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʜʣʷ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʤʝʪʘʣʝʚʠʭ ʤʦʩʪʦʚʠʭ ʩʧʦʨʫʜ ʪʘʢʽ ʥʘʧʨʫʞʝʥʥʷ 

ʜʽʶʪʴ ʧʝʨʝʚʘʞʥʦ ʚʟʜʦʚʞ ʚʽʩʽ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ (ʨʦʟʜʽʣ 2), ʪʝʤʧʝʨʘʪʫʨʥʽ ʪʨʽʱʠʥʠ, 

ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʚʠʥʠʢʘʶʪʴ ʫ ʧʦʧʝʨʝʯʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʧʝʨʝʪʠʥʘʶʯʠ ʧʨʦʾʟʥʫ 

ʯʘʩʪʠʥʫ ʧʦʚʥʽʩʪʶ ʘʙʦ ʯʘʩʪʢʦʚʦ [3, 4, 92, 93]. ʇʨʦʭʦʜʷʯʠ ʯʝʨʝʟ ʥʘʡʙʽʣʴʰ ʩʣʘʙʢʽ 

ʧʦʧʝʨʝʯʥʽ ʨʦʟʨʽʟʠ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʫʧʝʥʶ ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ 

ʧʦʢʨʠʪʪʷ, ʪʘʢʽ ʪʨʽʱʠʥʠ ʤʘʶʪʴ ʨʽʟʥʫ ʩʪʫʧʽʥʴ ʟʚʠʚʠʩʪʦʩʪʽ ʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʤʠ ʜʦ ʦʩʽ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ. 
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ʊʨʽʱʠʥʠ ʧʦʯʠʥʘʶʪʴ ʚʠʥʠʢʘʪʠ ʚ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʤʫ ʧʦʢʨʠʪʪʽ ʤʝʪʘʣʝʚʠʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ ʯʝʨʝʟ ʟʥʠʞʝʥʥʷ ʩʪʨʦʢʫ ʩʣʫʞʙʠ ʧʦʢʨʠʪʪʷ ʪʘʢʠʭ ʩʧʦʨʫʜ. ʎʝ 

ʟʘʣʝʞʠʪʴ, ʷʢ ʚʽʜ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, ʪʘʢ ʽ ʚʽʜ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ, ʘ 

ʪʘʢʦʞ ʚʽʜ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʦʛʦʥʦʚʠʭ ʙʫʜʦʚ ʽ ʜʦʨʦʞʥʴʦʛʦ ʦʜʷʛʫ, 

ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ ʘʥʘʣʽʟ ʪʝʦʨʝʪʠʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ (ʨʦʟʜʽʣ 2). 

ɿʙʽʣʴʰʝʥʥʶ ʰʠʨʠʥʠ ʪʨʽʱʠʥʠ ʩʧʨʠʷʻ ʦʙʣʘʤʫʚʘʥʥʷ ʾʾ ʢʨʦʤʦʢ, ʱʦ ʽʥʽʮʽʶʻ 

ʚʠʥʠʢʥʝʥʥʷ ʷʤʢʦʚʦʩʪʽ, ʚʠʙʦʾʥ ʪʦʱʦ [3]. ʂʨʽʤ ʪʦʛʦ, ʚ ʤʽʩʮʷʭ ʫʪʚʦʨʝʥʥʷ ʪʨʽʱʠʥ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʫʡʥʫʚʘʥʥʷ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʚʥʘʩʣʽʜʦʢ ʟʘʤʝʨʟʘʥʥʷ ʚ 

ʪʨʽʱʠʥʘʭ ʚʦʜʠ ʚʟʠʤʢʫ. 

ʅʘʷʚʥʽʩʪʴ ʚʦʜʠ ʤʽʞ ʧʦʢʨʠʪʪʷʤ ʪʘ ʛʽʜʨʦʽʟʦʣʷʮʽʻʶ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʛʽʜʨʘʚʣʽʯʥʠʭ ʫʜʘʨʽʚ (ʨʦʟʜʽʣ 1), ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʫʡʥʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʚ 

ʢʦʥʪʘʢʪʥʽʡ ʟʦʥʽ, ʨʫʡʥʫʚʘʥʥʷ ʩʘʤʦʛʦ ʧʦʢʨʠʪʪʷ, ʛʽʜʨʦʽʟʦʣʷʮʽʡʥʦʛʦ ʰʘʨʫ, 

ʟʘʤʦʢʘʥʥʷ ʽ ʦʩʣʘʙʣʝʥʥʷ ʧʨʦʛʦʥʦʚʦʾ ʙʫʜʦʚʠ ʪʘ ʢʦʥʩʪʨʫʢʮʽʾ ʚ ʮʽʣʦʤʫ [3]. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ ʘʩʬʘʣʴʪʦʙʝʪʦʥʽʚ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʨʝʤʦʥʪʥʦ-

ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʨʦʙʽʪ ʥʝ ʜʘʻ ʧʦʟʠʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʜʦʜʘʪʢʦʚʠʭ ʚʠʪʨʘʪ ʽ ʩʫʪʪʻʚʦʛʦ ʧʦʛʽʨʰʝʥʥʷ ʙʝʟʧʝʢʠ ʨʫʭʫ. 

ʊʘʢʦʞ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʫʡʥʫʚʘʥʥʷ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʚʽʜ 

ʤʝʪʘʣʝʚʦʾ ʯʘʩʪʠʥʠ ʧʨʦʛʦʥʦʚʦʾ ʙʫʜʦʚʠ ʧʨʠ ʜʽʾ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʥʘʧʨʫʞʝʥʴ, 

ʚʥʘʩʣʽʜʦʢ ʨʽʟʥʠʮʽ ʢʦʝʬʽʮʽʻʥʪʽʚ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ (ʨʦʟʜʽʣ 1, 2) 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʪʘ ʤʝʪʘʣʫ. ʆʜʥʦʯʘʩʥʠʡ ʚʧʣʠʚ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʜʽʾ ʢʦʣʽʩ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʚʯʘʩʥʦʛʦ ʨʫʡʥʫʚʘʥʥʷ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʠʭ 

ʧʦʢʨʠʪʪʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʝʟʫʣʴʪʘʪʠ ʚʠʢʦʥʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʨʦʟʪʨʽʩʢʫʚʘʥʥʷ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʤʝʪʘʣʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ ʚʽʜ ʜʽʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʜʽʾ ʢʦʣʽʩ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʧʽʜʪʚʝʨʜʞʫʶʪʴ 

ʘʢʪʫʘʣʴʥʽʩʪʴ ʧʠʪʘʥʥʷ ʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʜʦʮʽʣʴʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʫ ʨʦʟʨʘʭʫʥʢʫ ʥʘ 

ʪʨʽʱʠʥʦʩʪʽʡʢʽʩʪʴ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʤʝʪʘʣʝʚʠʭ ʤʦʩʪʦʚʠʭ 

ʩʧʦʨʫʜʘʭ. 

 

 



106 
 

3.3.2 ɺʠʟʥʘʯʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʠ ʤʦʜʠʬʽʢʘʮʽʾ ʙʽʪʫʤʫ 

ʧʦʣʽʤʝʨʦʤ  

 

ʇʨʠ ʧʨʠʛʦʪʫʚʘʥʥʽ ʙʽʪʫʤʫ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʧʦʣʽʤʝʨʘʤʠ ʪʠʧʫ SBS (Kraton 

D1101), SBR (Butonal NS 198) ʪʘ EVA (Elvaloy 4170) ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʩʧʦʯʘʪʢʫ 

ʨʘʮʽʦʥʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʧʦʣʽʤʝʨʫ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʡʦʛʦ ʦʧʪʠʤʘʣʴʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ. 

ʈʝʟʫʣʴʪʘʪʠ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʙʽʪʫʤʫ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ 

ʨʽʟʥʦʶ ʢʽʣʴʢʽʩʪʶ ʧʦʣʽʤʝʨʫ, ʱʦ ʧʨʠʛʦʪʦʚʣʝʥʠʡ ʧʨʠ ʨʽʟʥʦʤʫ ʯʘʩʽ ʤʦʜʠʬʽʢʘʮʽʾ                  

(3, 6 ʪʘ 9 ʛʦʜʠʥ) ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 175 Áʉ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 3.2 ï 3.4. 

 

ʊʘʙʣʠʮʷ 3.2 ï ʌʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʠʭʽʜʥʦʛʦ ʙʽʪʫʤʫ ʪʘ ʙʽʪʫʤʫ 

ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʧʦʣʽʤʝʨʦʤ  

ʅʘʡʤʝʥʫʚʘʥʥʷ, ʩʢʣʘʜ  

ʪʘ ʯʘʩ ʤʦʜʠʬʽʢʘʮʽʾ 

ʇʦʢʘʟʥʠʢʠ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʠ 3 ʛʦʜʠʥʘʭ 

ʤʦʜʠʬʽʢʘʮʽʾ 

ʇ25, 0,1 ʤʤ ʊʨ, Áʉ ɼ25, ʩʤ ɽ25, % 

ɹʅɼ 60/90 86 46 >100 25 

ʂʇɹɺ ʇʦʣʽʛʫʤ 60 75 65 95 

ɹʅɼ 60/90 + 1%  

Kraton D1101 
61 54 >80 36 

ɹʅɼ 60/90 + 3%  

Kraton D1101 
53 63 66 82,5 

ɹʅɼ 60/90 + 5%  

Kraton D1101 
48 71 58 90 

ɹʅɼ 60/90 + 2%  

Butonal NS 198 
73 52 >90 61 

ɹʅɼ 60/90 + 4%  

Butonal NS 198 
65 56 66 75 

ɹʅɼ 60/90 + 6%  

Butonal NS 198 
62 65 62,5 82,5 

ɹʅɼ 60/90 + 1%  

Elvaloy 4170 
71 54 >95 55 

ɹʅɼ 60/90 + 1,5%  

Elvaloy 4170 
69 57 69 79 

ɹʅɼ 60/90 + 2%  

Elvaloy 4170 
64 63 51,5 83,5 
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ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʧʝʥʝʪʨʘʮʽʾ ʙʽʪʫʤʫ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʨʽʟʥʦʶ 

ʢʽʣʴʢʽʩʪʶ ʧʦʣʽʤʝʨʫ Kraton D1101, Butonal NS 198, Elvaloy 4170 ʪʘ ʂʇɹɺ 

çʇʦʣʽʛʫʤè ʧʨʠʛʦʪʦʚʣʝʥʦʛʦ ʧʨʠ 3 ʛʦʜʠʥʘʭ ʡʦʛʦ ʤʦʜʠʬʽʢʘʮʽʾ ʧʦʢʘʟʘʣʠ                 

(ʪʘʙʣ. 3.2), ʱʦ ʩʫʪʪʻʚʘ ʟʤʽʥʘ ʚôʷʟʢʦʩʪʽ ʙʽʪʫʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʘʤʝ ʚ ʧʝʨʰʽ ʪʨʠ 

ʛʦʜʠʥʠ ʡʦʛʦ ʤʦʜʠʬʽʢʘʮʽʾ. ʊʘʢ, ʯʝʨʝʟ ʪʨʠ ʛʦʜʠʥʠ ʤʦʜʠʬʽʢʘʮʽʾ ʙʽʪʫʤʫ ʟʥʘʯʝʥʥʷ 

ʡʦʛʦ ʧʝʥʝʪʨʘʮʽʾ (25 Áʉ) ʧʦʣʽʤʝʨʦʤ Kraton D1101 ʧʨʠ ʤʦʜʠʬʽʢʘʮʽʾ 1 % ʧʦʣʽʤʝʨʫ 

ʟʤʝʥʰʠʣʦʩʷ ʥʘ 29 %, ʧʨʠ 3 % ʧʦʣʽʤʝʨʫ ï ʥʘ 38 %, ʘ ʧʨʠ 5 % ï ʥʘ 45 %. ʇʨʠ 

ʤʦʜʠʬʽʢʘʮʽʾ ʧʦʣʽʤʝʨʦʤ Butonal NS 198 ʧʨʠ 2 % ʧʦʣʽʤʝʨʫ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ 

ʧʝʥʝʪʨʘʮʽʾ ʟʤʝʥʰʠʣʦʩʷ ʥʘ 15 %, ʧʨʠ 4 % ʧʦʣʽʤʝʨʫ ï ʥʘ 25 %, ʘ ʧʨʠ 6 % ï ʥʘ 28 

%. ʇʨʠ ʤʦʜʠʬʽʢʘʮʽʾ ʧʦʣʽʤʝʨʦʤ Elvaloy 4170  ʧʨʠ 1 % ʧʦʣʽʤʝʨʫ ʟʥʘʯʝʥʥʷ 

ʧʝʥʝʪʨʘʮʽʾ ʟʤʝʥʰʠʣʦʩʷ ʥʘ 17 %, ʧʨʠ 1,5 % ʧʦʣʽʤʝʨʫ ï ʥʘ 20 %, ʘ ʧʨʠ 2 % ï ʥʘ 

25,5 %. ʇʨʠ ʂʇɹɺ çʇʦʣʽʛʫʤè ʟʥʘʯʝʥʥʷ ʧʝʥʝʪʨʘʮʽʾ ʟʤʝʥʰʠʣʦʩʴ ʥʘ 31 %. 

ɸʥʘʣʽʟʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʴ ɹʄʇ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʶ ʨʦʟʤ'ʷʢʰʝʥʥʷ 

ʟʛʽʜʥʦ (ʪʘʙʣ. 3.2), ʧʨʠ ʨʽʟʥʽʡ ʢʽʣʴʢʦʩʪʽ ʧʦʣʽʤʝʨʫ Kraton D1101, Butonal NS 198, 

Elvaloy 4170 ʪʘ ʂʇɹɺ çʇʦʣʽʛʫʤè ʧʽʩʣʷ 3 ʛʦʜʠʥ ʡʦʛʦ ʤʦʜʠʬʽʢʘʮʽʾ, ʤʦʞʥʘ 

ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʚʘʛʦʤʝ ʟʙʽʣʴʰʝʥʥʷ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʩʣʷ 

ʧʝʨʰʠʭ ʪʨʴʦʭ ʛʦʜʠʥ ʤʦʜʠʬʽʢʘʮʽʾ ʚ'ʷʞʫʯʦʛʦ ʧʦʣʽʤʝʨʘʤʠ, ʘ ʩʘʤʝ: ʧʨʠ ʤʦʜʠʬʽʢʘʮʽʾ 

1 % ʧʦʣʽʤʝʨʫ Kraton D1101 ʪʝʤʧʝʨʘʪʫʨʘ ʨʦʟʤ'ʷʢʰʝʥʥʷ ʟʙʽʣʴʰʠʣʘʩʷ ʥʘ 17 %, 

ʧʨʠ  3 % ʧʦʣʽʤʝʨʫ ï ʥʘ 37 %, ʘ ʧʨʠ 5 % ï ʥʘ 54 %. ʇʨʠ ʤʦʜʠʬʽʢʘʮʽʾ 2 % 

ʧʦʣʽʤʝʨʫ Butonal NS 198 ʪʝʤʧʝʨʘʪʫʨʘ ʨʦʟʤ'ʷʢʰʝʥʥʷ ʟʙʽʣʴʰʠʣʘʩʷ ʥʘ 13 %, ʧʨʠ  

4 % ʧʦʣʽʤʝʨʫ ï ʥʘ 22 %, ʘ ʧʨʠ 6 % ï ʥʘ 41 %. ʇʨʠ ʚʚʝʜʝʥʽ 1 % ʧʦʣʽʤʝʨʫ Elvaloy 

4170 ʪʝʤʧʝʨʘʪʫʨʘ ʨʦʟʤ'ʷʢʰʝʥʥʷ ʟʙʽʣʴʰʠʣʘʩʷ ʥʘ 17 %, ʧʨʠ 1,5 % ʧʦʣʽʤʝʨʫ ï ʥʘ 

24 %, ʘ ʧʨʠ 2 % ïʥʘ 37 %. ʇʨʠ ʤʦʜʠʬʽʢʘʮʽʾ ʂʇɹɺ çʇʦʣʽʛʫʤè ʟʥʘʯʝʥʥʷ 

ʧʦʢʘʟʥʠʢʘ ʪʝʤʧʝʨʘʪʫʨʠ ʨʦʟʤ'ʷʢʰʝʥʥʷ ʟʙʽʣʴʰʠʣʘʩʷ ʥʘ 63 %. 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʝʣʘʩʪʠʯʥʦʩʪʽ ʙʽʪʫʤʫ 

ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʨʽʟʥʦʶ ʢʽʣʴʢʽʩʪʶ ʧʦʣʽʤʝʨʫ Kraton D1101, Butonal NS 198, 

Elvaloy 4170 ʪʘ ʂʇɹɺ çʇʦʣʽʛʫʤè, ʧʨʠ 3 ʛʦʜʠʥʘʭ ʡʦʛʦ ʤʦʜʠʬʽʢʘʮʽʾ ʧʦʢʘʟʘʣʠ 

(ʪʘʙʣ. 3.2), ʱʦ ʩʫʪʪʻʚʘ ʟʤʽʥʘ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘʢʦʞ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʧʝʨʰʽ ʪʨʠ 

ʛʦʜʠʥʠ ʤʦʜʠʬʽʢʘʮʽʾ ʙʽʪʫʤʫ ʧʦʣʽʤʝʨʘʤʠ: ʧʦʢʘʟʥʠʢ ʝʣʘʩʪʠʯʥʦʩʪʽ ʧʨʠ 1 % 

ʧʦʣʽʤʝʨʫ Kraton D1101 ʟʙʽʣʴʰʠʚʩʷ ʚ 1,44 ʨʘʟʠ, ʧʨʠ 3 % ʧʦʣʽʤʝʨʫ ï ʚ 3,3 ʨʘʟʠ, ʘ 




