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ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʇʆɿʅɸʏɽʅʔ ʊɸ ʉʂʆʈʆʏɽʅʔ 

 

ɸɽʉ ï ʘʪʦʤʥʘ ʝʣʝʢʪʨʦʩʪʘʥʮʽʷ; 

ɻɺʇ ï ʛʘʣʴʤʽʚʥʘ ʚʘʞʽʣʴʥʘ ʧʝʨʝʜʘʯʘ; 

ɻɽʉ ï ʛʽʜʨʦʝʣʝʢʪʨʦʩʪʘʥʮʽʷ. 

ɻʂ ï ʛʘʣʴʤʽʚʥʘ ʢʦʣʦʜʢʘ; 

ɻʎ ï ʛʘʣʴʤʽʚʥʠʡ ʮʠʣʽʥʜʨ; 

ɽʇɻ ï ʝʣʝʢʪʨʦʧʥʝʚʤʘʪʠʯʥʝ ʛʘʣʴʤʫʚʘʥʥʷ; 

ʂʂɼ ï ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ; 

ʄʇ ï ʤʽʢʨʦʧʨʦʮʝʩʦʨ; 

ʇʄ ï ʧʥʝʚʤʘʪʠʯʥʘ ʤʘʛʽʩʪʨʘʣʴ; 

ʉɸʂ ï ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ; 
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ɺʉʊʋʇ 

 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʅʘʜʽʡʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʨʠʩʪʨʦʾʚ ʪʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʘʛʨʝʛʘʪʽʚ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʨʦʟʨʷʜʫ ʦʩʦʙʣʠʚʦ ʛʦʩʪʨʠʭ ʧʠʪʘʥʴ 

ʥʘ ʙʫʜʴ-ʷʢʦʤʫ ʚʠʜʽ ʪʨʘʥʩʧʦʨʪʫ. ʅʘ ʟʘʣʽʟʥʠʯʥʦʤʫ ʪʨʘʥʩʧʦʨʪʽ ʮʝ ʧʠʪʘʥʥʷ ʻ 

ʚʘʞʣʠʚʠʤ, ʦʩʢʽʣʴʢʠ ʢʽʣʴʢʽʩʪʴ ʤʦʞʣʠʚʠʭ ʥʝʙʝʟʧʝʯʥʠʭ ʩʠʪʫʘʮʽʡ ʩʫʪʪʻʚʦ 

ʟʨʦʩʪʘʻ, ʘ ʤʘʩʰʪʘʙ ʦʩʪʘʥʥʽʭ ʟʤʫʰʫʻ ʟʚʝʨʥʫʪʠ ʥʘ ʮʝ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ. 

ʅʘʜʽʡʥʽʩʪʴ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʝʣʝʢʪʨʦʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ 

ʟʘʣʽʟʥʠʮʽ ʻ ʘʢʪʫʘʣʴʥʦʶ, ʙʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʯʠʩʝʣʴʥʽʩʪʴ ʥʝʙʝʟʧʝʯʥʠʭ ʩʠʪʫʘʮʽʡ 

ʥʘ ʟʘʣʽʟʥʠʯʥʠʭ ʢʦʣʽʷʭ ʋʢʨʘʾʥʠ. ɿʦʢʨʝʤʘ, ʩʪʘʥ ʪʘʢʦʛʦ ʚʘʞʣʠʚʦʛʦ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʙʣʦʢʫ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʝʣʝʢʪʨʦʧʦʪʷʛʘ, ʷʢʠʤ 

ʻ ʛʘʣʴʤʽʚʥʝ ʪʘ ʟʚôʷʟʘʥʝ ʟ ʥʠʤ ʝʣʝʢʪʨʠʯʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ 

ʙʝʟʧʝʢʫ ʨʫʭʫ ʪʘ ʪʝʭʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. ʇʨʠ 

ʥʝʜʦʩʪʘʪʥʽʡ ʝʬʝʢʪʠʚʥʦʩʪʽ ʛʘʣʴʤ ʫ ʧʦʾʟʜʽ ʩʪʚʦʨʶʻʪʴʩʷ ʟʘʛʨʦʟʘ ʚʠʥʠʢʥʝʥʥʷ 

ʥʝʙʝʟʧʝʯʥʠʭ ʩʠʪʫʘʮʽʡ ʥʘ ʟʘʣʽʟʥʠʯʥʠʭ ʰʣʷʭʘʭ.  

ɼʽʘʛʥʦʩʪʫʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʘʛʨʝʛʘʪʽʚ 

ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʝʣʝʢʪʨʦʧʦʪʷʛʘ ʚ ʨʝʞʠʤʽ ʥʦʨʤʘʣʴʥʦʾ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʢʦʨʦʯʫʻ ʯʘʩ ʥʘ ʧʦʰʫʢ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʪʘ ʟʤʝʥʰʫʻ ʤʘʪʝʨʽʘʣʴʥʽ 

ʚʠʪʨʘʪ ʥʘ ʨʝʤʦʥʪ, ʱʦ ʩʧʨʠʷʻ ʟʨʦʩʪʫ ʥʘʜʽʡʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʷʢ 

ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʝʣʝʢʪʨʦʚʦʟʘ, ʪʘʢ ʽ ʧʦʾʟʜʘ ʚ ʮʽʣʦʤʫ, ʘ ʪʦʤʫ 

ʪʝʤʘ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ, ʧʨʠʩʚʷʯʝʥʦʾ ʨʦʟʨʦʙʮʽ ʤʝʪʦʜʽʚ ʪʘ ʧʨʠʩʪʨʦʾʚ ʜʣʷ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʛʘʣʴʤʽʚʥʦʾ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʧʦʪʷʛʘ ʷʢ ʦʜʥʽʻʾ ʽʟ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʽʜʩʠʩʪʝʤ ʡʦʛʦ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʻ 

ʘʢʪʫʘʣʴʥʦʶ. 

ɿʚ'ʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. 

ʆʩʥʦʚʥʠʡ ʟʤʽʩʪ ʨʦʙʦʪʠ ʩʢʣʘʜʘʶʪʴ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʧʨʦʚʦʜʠʣʠʩʴ 

ʧʨʦʪʷʛʦʤ 2011-2014 ʨʦʢʽʚ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʫʢʦʚʦʛʦ ʥʘʧʨʷʤʢʫ ʢʘʬʝʜʨʠ 

çɺʽʜʥʦʚʣʶʚʘʣʴʥʘ ʝʥʝʨʛʝʪʠʢʘ ʪʘ ʪʨʘʥʩʧʦʨʪʥʽ ʝʣʝʢʪʨʠʯʥʽ ʩʠʩʪʝʤʠ ʽ 

ʢʦʤʧʣʝʢʩʠè. 
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ʄʝʪʘ ʽ ʟʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʻ 

ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘʢʦʛʦ ʚʘʞʣʠʚʦʛʦ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʙʣʦʢʫ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʝʣʝʢʪʨʦʧʦʪʷʛʘ, ʷʢʠʤ 

 ̒ ʛʘʣʴʤʽʚʥʘ ʩʠʩʪʝʤʘ, ʟʘ ʨʘʭʫʥʦʢ ʩʪʚʦʨʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʪʘ 

ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʾʾ ʤʝʭʘʥʽʯʥʦʾ ʽ ʧʥʝʚʤʘʪʠʯʥʦʾ ʧʽʜʩʠʩʪʝʤ ʪʘ 

ʝʣʝʢʪʨʠʯʥʦʾ ʧʽʜʩʠʩʪʝʤʠ ʫ ʚʠʛʣʷʜʽ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʧʦ 

ʚʠʷʚʣʝʥʥʶ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʥʘ ʤʘʨʰʨʫʪʽ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʚ ʨʦʙʦʪʽ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ 

ʥʘʩʪʫʧʥʽ ʟʘʜʘʯʽ: 

ï ʟʜʽʡʩʥʠʪʠ ʘʥʘʣʽʟ ʥʘʫʢʦʚʠʭ ʨʦʙʽʪ, ʧʨʠʩʚʷʯʝʥʠʭ ʜʽʘʛʥʦʩʪʫʚʘʥʥʶ 

ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʽʜʩʠʩʪʝʤ ʛʘʣʴʤʽʚʥʦʾ ʩʠʩʪʝʤʠ 

ʝʣʝʢʪʨʦʧʦʪʷʛʘ, ʪʘ ʜʦʩʣʽʜʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʩʥʫʶʯʠʭ 

ʤʝʪʦʜʽʚ ʪʘ ʧʨʠʩʪʨʦʾʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʛʘʣʴʤʽʚʥʦʾ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʚʦʟʘ 

ʪʘ ʩʠʩʪʝʤʠ ʦʮʽʥʢʠ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʝʣʝʢʪʨʠʯʥʦʾ ʧʽʜʩʠʩʪʝʤʠ; 

ï ʨʦʟʨʦʙʠʪʠ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʪʘ ʫʜʦʩʢʦʥʘʣʠʪʠ ʩʠʩʪʝʤʫ ʧʽʜʪʨʠʤʢʠ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʧʦ ʚʠʷʚʣʝʥʥʶ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʝʣʝʢʪʨʠʯʥʦʾ 

ʧʽʜʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʧʦʪʷʛʘ ʤʘʰʠʥʽʩʪʦʤ ʝʣʝʢʪʨʦʚʦʟʘ. 

ï ʨʦʟʨʦʙʠʪʠ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ, ʤʝʪʦʜ ʜʽʘʛʥʦʩʪʠʢʠ ʥʘ ʾʾ ʦʩʥʦʚʽ ʪʘ 

ʧʨʠʩʪʨʽʡ ʜʣʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʤʝʭʘʥʽʯʥʦʾ ʧʽʜʩʠʩʪʝʤʠ ʛʘʣʴʤʽʚʥʦʾ 

ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʧʦʪʷʛʘ; 

ï ʨʦʟʨʦʙʠʪʠ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ, ʤʝʪʦʜ ʜʽʘʛʥʦʩʪʠʢʠ ʥʘ ʾʾ ʦʩʥʦʚʽ ʪʘ 

ʧʨʠʩʪʨʽʡ ʜʣʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʥʝʚʤʘʪʠʯʥʦʾ ʧʽʜʩʠʩʪʝʤʠ ʛʘʣʴʤʽʚʥʦʾ 

ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʧʦʪʷʛʘ; 

ï ʨʦʟʨʦʙʠʪʠ ʽʤʽʪʘʮʽʡʥʫ ʤʦʜʝʣʴ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʩʠʥʪʝʟʦʚʘʥʠʭ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʥʘ ʘʜʝʢʚʘʪʥʽʩʪʴ ʪʘ ʜʣʷ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʨʦʟʨʦʙʣʝʥʠʭ ʧʨʠʩʪʨʦʾʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʮʝʩʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʦʩʥʦʚʥʠʭ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʘʛʨʝʛʘʪʽʚ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʝʣʝʢʪʨʦʧʦʪʷʛʘ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʤʝʪʦʜʠ, ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʪʘ ʧʨʠʩʪʨʦʾ ʜʣʷ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʛʘʣʴʤʽʚʥʦʾ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʧʦʪʷʛʘ, ʷʢ ʦʜʥʽʻʾ ʽʟ ʥʘʡʙʽʣʴʰ 
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ʚʘʞʣʠʚʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʽʜʩʠʩʪʝʤ ʡʦʛʦ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʤʝʪʦʜʠ 

ʪʝʦʨʝʪʠʯʥʦʾ ʤʝʭʘʥʽʢʠ ʪʘ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʜʣ ̫ʜʦʩʣʽʜʞʝʥʥ ̫ʪʘʢʦʛʦ 

ʚʘʞʣʠʚʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʙʣʦʢʫ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʝʣʝʢʪʨʦʧʦʪʷʛʘ, ʷʢʠʤ ʻ ʤʝʭʘʥʽʯʥʘ ʧʽʜʩʠʩʪʝʤʘ ʡʦʛʦ ʛʘʣʴʤʽʚʥʦʾ ʩʠʩʪʝʤʠ. ʇʨʠ 

ʜʦʩʣʽʜʞʝʥʥʽ ʨʦʙʦʪʠ ʽʥʰʦʛʦ ʚʘʞʣʠʚʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʙʣʦʢʫ 

ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʝʣʝʢʪʨʦʧʦʪʷʛʘ, ʷʢʠʤ ʻ ʧʥʝʚʤʘʪʠʯʥʘ 

ʧʽʜʩʠʩʪʝʤʘ ʡʦʛʦ ʛʘʣʴʤʽʚʥʦʾ ʩʠʩʪʝʤʠ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʤʝʪʦʜʠ 

ʘʝʨʦʜʠʥʘʤʽʢʠ ʪʘ ʪʝʦʨʽʾ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʚ ʯʘʩʪʠʥʥʠʭ ʧʦʭʽʜʥʠʭ. 

ɼʣʷ ʩʠʥʪʝʟʫ ʪʘ ʜʦʩʣʽʜʞʝʥʥ ̫ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʴ ʤʝʪʦʜʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʜʠʥʘʤʽʯʥʠʭ ʩʠʩʪʝʤ ʪʘ ʽʤʽʪʘʮʽʡʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ. ɿʘʩʪʦʩʦʚʫʚʘʣʘʩʷ ʪʝʦʨʽʷ ʤʽʢʨʦʧʨʦʮʝʩʦʨʽʚ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ 

ʩʪʨʫʢʪʫʨ ʨʦʟʨʦʙʣʝʥʠʭ ʧʨʠʩʪʨʦʾʚ ʜ̔ ʘʛʥʦʩʪʫʚʘʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜʠ 

ʢʽʥʮʝʚʠʭ ʘʚʪʦʤʘʪʽʚ ʪʘ ʩʝʢʚʝʥʮʽʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʟ ʤʝʪʦʶ ʩʠʥʪʝʟʫ ʩʠʩʪʝʤʠ 

ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʤʘʰʠʥʽʩʪʦʤ ʥʘ ʤʘʨʰʨʫʪʽ ʟ ʚʠʷʚʣʝʥʥ ̫

ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʝʣʝʢʪʨʠʯʥʦʾ ʧʽʜʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ  

ʝʣʝʢʪʨʦʧʦʪʷʛʘ, ʧʦʚôʷʟʘʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʟ ʛʘʣʴʤʽʚʥʦʶ ʩʠʩʪʝʤʦʶ 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ: 

1. ɺʧʝʨʰʝ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʥʦʚʠʡ ʤʝʪʦʜ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʨʽʚʥʷ ʟʥʦʩʫ 

ʛʘʣʴʤʽʚʥʠʭ ʢʦʣʦʜʦʢ ʛʘʣʴʤʽʚʥʦʾ ʩʠʩʪʝʤʠ ʫ ʩʢʣʘʜʽ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʝʣʝʢʪʨʦʧʦʪʷʛʘ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʚʠʤʽʨʶʚʘʪʠ ʨʽʚʝʥʴ ʟʥʦʩʫ ʢʦʞʥʦʾ 

ʛʘʣʴʤʽʚʥʦʾ ʢʦʣʦʜʢʠ ʚ ʧʨʦʮʝʩʽ ʾʾ ʥʦʨʤʘʣʴʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʜʦʩʪʫʧʥʠʭ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ, ʥʘ ʚʽʜʤʽʥʫ 

ʚʽʜ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ, ʥʝ ʚʠʤʘʛʘʻ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʚ ʪʝʭʥʦʣʦʛʽʶ ʚʠʨʦʙʥʠʮʪʚʘ 

ʛʘʣʴʤʽʚʥʠʭ ʢʦʣʦʜʦʢ. 

2. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʜʣʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

ʧʥʝʚʤʘʪʠʯʥʦʾ ʤʘʛʽʩʪʨʘʣʽ ʛʘʣʴʤʽʚʥʦʾ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʧʦʪʷʛʘ, ʜʣʷ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʷʢʦʾ ʜʦʩʪʘʪʥʴʦ ʟʥʘʪʠ ʣʠʰʝ ʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʚʠʥʝʩʝʥʠʭ ʥʘ ʧʘʥʝʣʴ 

ʢʝʨʫʚʘʥʥʷ ʝʣʝʢʪʨʦʚʦʟʦʤ ʚ ʢʘʙʽʥʽ ʤʘʰʠʥʽʩʪʘ, ʪʘ ʚʧʝʨʰʝ ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ 
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ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʧʨʠʩʪʨʽʡ, ʨʝʘʣʽʟʦʚʘʥʠʡ ʥʘ ʡʦʛʦ ʙʘʟʽ, ʱʦ ʜʦʟʚʦʣʷʻ  

ʤʘʰʠʥʽʩʪʫ ʚʠʟʥʘʯʘʪʠ ʤʽʩʮʝ ʧʦʰʢʦʜʞʝʥʥʷ ʧʥʝʚʤʘʪʠʯʥʦʾ ʤʘʛʽʩʪʨʘʣ ̔ʧʽʜ ʯʘʩ 

ʨʫʭʫ ʝʣʝʢʪʨʦʧʦʪʷʛʘ, ʥʝ ʧʦʢʠʜʘʶʯʠ ʩʚʦʻʾ ʢʘʙʽʥʠ. 

3. ɺʧʝʨʰʝ ʩʠʥʪʝʟʦʚʘʥʦ ʩʝʢʚʝʥʮʽʘʣʴʥʫ ʤʦʜʝʣʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʝʣʝʢʪʨʠʯʥʦʾ ʧʽʜʩʠʩʪʝʤʠ ʛʘʣʴʤʽʚʥʦʾ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʧʦʪʷʛʘ, ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʷʢʦʾ ʫʜʦʩʢʦʥʘʣʝʥʦ ʩʠʩʪʝʤʫ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʱʦʜʦ ʚʠʷʚʣʝʥʥʷ 

ʤʘʠhʥʽʩʪʦʤ ʝʣʝʢʪʨʦʚʦʟʘ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʛʘʣʴʤʽʚʥʦʾ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʧʦʪʷʛʘ 

ʧʽʜ ʯʘʩ ʡʦʛʦ ʨʫʭʫ. 

4. ʆʪʨʠʤʘʚ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʤʝʪʦʜ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ  ʷʢʦʛʦ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʧʨʦʮʝʜʫʨʠ ʧʝʨʝʚʽʨʢʠ ʩʠʥʪʝʟʦʚʘʥʠʭ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʥʘ ʘʜʝʢʚʘʪʥʽʩʪʴ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʠʭ 

ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʨʠʩʪʨʦʾʚ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ: 

ʈʦʟʨʦʙʣʝʥʦ ʩʪʨʫʢʪʫʨʥʽ ʩʭʝʤʠ ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʚ ʨʝʞʠʤʽ 

ʥʦʨʤʘʣʴʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘʢʠʭ ʚʘʞʣʠʚʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʙʣʦʢʽʚ 

ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʝʣʝʢʪʨʦʧʦʪʷʛʘ, ʷʢʠʤʠ ʻ ʤʝʭʘʥʽʯʥʘ ʽ 

ʧʥʝʚʤʘʪʠʯʥʘ ʧʽʜʩʠʩʪʝʤʠ ʛʘʣʴʤʽʚʥʦʾ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʧʦʪʷʛʘ ʪʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʟʚôʷʟʘʥʘ ʟ ʥʠʤʠ ʝʣʝʢʪʨʠʯʥʘ ʧʽʜʩʠʩʪʝʤʘ, ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ 

ʣʝʛʢʦ ʨʝʘʣʽʟʫʻʪʴʩʷ ʢʦʤʧʣʝʢʩʥʠʡ ʤʽʢʨʦʧʨʦʮʝʩʦʨʥʠʡ ʧʨʠʩʪʨʽʡ, ʱʦ 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘ ʧʘʥʝʣʽ ʫʧʨʘʚʣʽʥʥʷ ʫ ʢʘʙʽʥʽ ʤʘʰʠʥʽʩʪʘ ʧʦʾʟʜʘ ʟ 

ʝʣʝʢʪʨʠʯʥʦʶ ʣʦʢʦʤʦʪʠʚʥʦʶ ʪʷʛʦʶ ʽ ʜʦʟʚʦʣʷʻ ʤʘʰʠʥʽʩʪʫ ʦʧʝʨʘʪʠʚʥʦ 

ʨʝʘʛʫʚʘʪʠ ʥʘ ʚʠʥʠʢʥʝʥʥʷ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʫ ʛʘʣʴʤʽʚʥʽʡ ʩʠʩʪʝʤʽ 

ʝʣʝʢʪʨʦʧʦʪʷʛʘ. 

ʈʝʟʫʣʴʪʘʪʠ, ʦʪʨʠʤʘʥʽ ʚ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ, ʚʧʨʦʚʘʜʞʝʥʦ ʥʘ 

ʚʽʜʦʢʨʝʤʣʝʥʦʤʫ ʧʽʜʨʦʟʜʽʣʽ çʃʦʢʦʤʦʪʠʚʥʝ ʜʝʧʦ ɾʤʝʨʠʥʢʘè ʜʝʨʞʘʚʥʦʛʦ 

ʪʝʨʠʪʦʨʽʘʣʴʥʦ-ʛʘʣʫʟʝʚʦʛʦ ʦʙôʻʜʥʘʥʥʷ çʇʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʘ ʟʘʣʽʟʥʠʮʷè, ʥʘ 

ʚʽʜʦʢʨʝʤʣʝʥʦʤʫ ʧʽʜʨʦʟʜʽʣʽ çɺʘʛʦʥʥʝ ʜʝʧʦ ɾʤʝʨʠʥʢʘè ʜʝʨʞʘʚʥʦʛʦ 

ʪʝʨʠʪʦʨʽʘʣʴʥʦ-ʛʘʣʫʟʝʚʦʛʦ ʦʙôʻʜʥʘʥʥʷ çʇʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʘ ʟʘʣʽʟʥʠʮʷè ʪʘ ʚ 

ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ɺʽʥʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, 

ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʠʤʠ ʘʢʪʘʤʠ. 
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ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ʋʩʽ ʨʝʟʫʣʴʪʘʪʠ, ʷʢʽ ʩʢʣʘʜʘʶʪʴ 

ʦʩʥʦʚʥʠʡ ʟʤʽʩʪ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ, ʦʪʨʠʤʘʥʽ ʘʚʪʦʨʦʤ ʩʘʤʦʩʪʽʡʥʦ. ɺ 

ʨʦʙʦʪʘʭ, ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ ʘʚʪʦʨʫ ʥʘʣʝʞʘʪʴ: ʫ [76] ï 

ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʩʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʪʘ ʨʦʟʨʦʙʣʝʥʦ ʘʣʛʦʨʠʪʤ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʧʨʠʩʪʨʦʶ, ʷʢʠʡ ʨʝʘʣʽʟʫʻ ʨʦʟʨʦʙʣʝʥʫ ʤʦʜʝʣʴ; ʫ [79] ï ʩʠʥʪʝʟʦʚʘʥʦ 

ʩʪʨʫʢʪʫʨʫ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʩʠʣʦʚʠʭ 

ʝʣʝʢʪʨʠʯʥʠʭ ʢʽʣ ʪʷʛʦʚʦʛʦ ʝʣʝʢʪʨʦʚʦʟʘ; ʫ [102] ï ʟʜʽʡʩʥʝʥʦ ʩʠʥʪʝʟ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʜʣʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʥʝʚʤʘʪʠʯʥʦʾ ʤʘʛʽʩʪʨʘʣʽ 

ʛʘʣʴʤʽʚʥʦʾ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʧʦʾʟʜʘ; ʫ [4] ï ʨʦʟʨʦʙʣʝʥʦ ʜʝʪʘʣʽʟʦʚʘʥʫ 

ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ, ʧʨʠʜʘʪʥʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʽʩʮʷ ʧʦʰʢʦʜʞʝʥʥʷ ʮʽʻʾ 

ʤʘʛʽʩʪʨʘʣʽ, ʪʘ ʾʾ ʩʪʨʫʢʪʫʨʥʫ ʩʭʝʤʫ, ʧʨʠʜʘʪʥʫ ʜʣʷ ʨʦʟʨʦʙʢʠ ʽʤʽʪʘʮʽʡʥʦʾ 

ʤʦʜʝʣʽ; ʫ [90] ï ʨʦʟʨʦʙʢʘ ʧʨʠʥʮʠʧʫ ʨʦʙʦʪʠ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʤʽʢʨʦʧʨʦʮʝʩʦʨʘ; ʫ [91] ï ʨʦʟʨʦʙʢʘ ʧʨʠʥʮʠʧʫ ʨʦʙʦʪʠ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʤʽʢʨʦʧʨʦʮʝʩʦʨʘ; ʫ [77] ï ʧʦʙʫʜʦʚʘʥʘ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ 

ʨʽʚʥʷ ʟʥʦʩʫ ʛʘʣʴʤʽʚʥʠʭ ʢʦʣʦʜʦʢ; ʫ [75] ï ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʧʨʠʥʮʠʧ ʨʦʙʦʪʠ 

ʛʘʣʴʤʽʚʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʚʠʟʥʘʯʝʥʽ ʫʤʦʚʠ ʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʨʽʰʝʥʥʷ, ʱʦ 

ʜʦʟʚʦʣʠʪʴ ʩʠʩʪʝʤʽ ʢʦʥʪʨʦʣʶ ʢʦʨʝʢʪʥʦ ʧʨʘʮʶʚʘʪʠ; ʫ [81] ï ʫ ʩʪʨʫʢʪʫʨʥʽʡ 

ʩʭʝʤʽ ʧʝʨʝʜʙʘʯʝʥʦ ʟʨʫʯʥʠʡ ʜʣʷ ʤʘʰʠʥʽʩʪʘ ʤʝʭʘʥʽʟʤ ʚʠʚʝʜʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ 

ʧʨʦ ʚʽʨʦʛʽʜʥʫ ʥʝʩʧʨʘʚʥʽʩʪʴ ʪʘ ʩʧʦʩʽʙ ʾʾ ʫʩʫʥʝʥʥʷ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʩʥʦʚʥʽ ʥʘʫʢʦʚʽ 

ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʧʨʦʡʰʣʠ ʘʧʨʦʙʘʮʽʶ ʥʘ ʥʘʫʢʦʚʦ-

ʪʝʭʥʽʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ ʧʨʦʬʝʩʦʨʩʴʢʦ-ʚʠʢʣʘʜʘʮʴʢʦʛʦ ʩʢʣʘʜʫ, 

ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʪʘ ʩʪʫʜʝʥʪʽʚ ɺʽʥʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ, ʤ. ɺʽʥʥʠʮʷ, 2011 ï 2015 ʨʨ.; ɯ ʪʘ ɯɯ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʚʦ-

ʪʝʭʥʽʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ çʆʧʪʠʤʘʣʴʥʝ ʢʝʨʫʚʘʥʥʷ ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʢʘʤʠè, ʤ. 

ɺʽʥʥʠʮʷ, 2011, 2013 ʨʨ.; ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ 

çʇʨʦʙʣʝʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʪʨʘʥʩʧʦʨʪʫ ʪʘ 

ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾè, ʤ. ʍʘʨʢʽʚ, 2014 ʨ.. 

ʇʫʙʣʽʢʘʮʽʾ. ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʾ ʦʧʫʙʣʽʢʦʚʘʥʽ ʫ ʜʝʩʷʪʠ 

ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ, ʟ ʥʠʭ ʪʨʠ ʫ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʧʝʨʝʣʽʢʫ 
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ɺɸʂ ʋʢʨʘʾʥʠ ʪʘ ʤʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʤʝʪʨʠʯʥʦʾ ʙʘʟʠ ʈɯʅʎ, ʦʜʥʘ ʫ 

ʚʠʜʘʥʥʽ ʉʐɸ, ʱʦ ʚʭʦʜʠʪʴ ʜʦ ʧʝʨʝʣʽʢʫ Index Copernicus ʪʘ ʽʥ., 2 ʧʘʪʝʥʪʠ ʥʘ 

ʢʦʨʠʩʥʽ ʤʦʜʝʣʽ ʪʘ 4 ʪʝʟʠ ʜʦʧʦʚʽʜʝʡ. 
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ʈʆɿɼɯʃ 1  

 

ɸʅɸʃɯɿ ʅɸʋʂʆɺʀʍ ʈʆɹɯʊ, ʇʈʀʉɺʗʏɽʅʀʍ ʈʆɿʈʆɹʃɽʅʅʖ 

ʄɽʊʆɼɯɺ ɯ ɿɸʉʆɹɯɺ ʊɽʍʅɯʏʅʆɰ ɼɯɸɻʅʆʉʊʀʂʀ ɻɸʃʔʄɯɺʅʆɰ 

ʉʀʉʊɽʄʀ ɽʃɽʂʊʈʀʏʅʀʍ ʊʈɸʅʉʇʆʈʊʅʀʍ ɿɸʉʆɹɯɺ, ʊɸ 

ʇʆʉʊɸʅʆɺʂɸ ɿɸɼɸʏ ɼʆʉʃɯɼɾɽʅʅʗ 

 

1.1 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʝʣʝʢʪʨʦʚʦʟʘ ʷʢ ʦʩʥʦʚʥʦʛʦ ʪʷʛʦʚʦʛʦ ʟʘʩʦʙʫ 

ʪʷʛʦʚʦʛʦ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʟʘʣʽʟʥʠʮʽ 

ʈʦʟʚʠʪʦʢ ʝʢʦʥʦʤʽʢʠ ʢʨʘʾʥʠ ʧʝʨʝʜʙʘʯʘʻ ʧʦʩʪʽʡʥʠʡ ʟʨʽʩʪ ʦʙôʻʤʫ 

ʧʝʨʝʚʝʟʝʥʴ ʥʘ ʟʘʣʽʟʥʠʯʥʦʤʫ ʪʨʘʥʩʧʦʨʪʽ. ʅʘ ʟʘʣʽʟʥʠʮʽ ʋʢʨʘʾʥʠ ʽ ʢʨʘʾʥ ʉʅɼ 

ʙʽʣʴʰʽʩʪʴ ʚʩʽʭ ʚʘʥʪʘʞʥʠʭ ʧʝʨʝʚʝʟʝʥʴ ʽ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʧʘʩʘʞʠʨʩʴʢʠʭ 

ʚʠʢʦʥʫʻʪʴʩʷ ʝʣʝʢʪʨʦʚʦʟʘʤʠ. ɽʣʝʢʪʨʠʯʥʘ ʪʷʛʘ, ʚʽʜʤʽʥʫ ʚʽʜ ʘʚʪʦʥʦʤʥʦʾ ʪʷʛʠ 

(ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʪʝʧʣʦʚʦʟʽʚ), ʚʦʣʦʜʽʻ ʥʘʩʪʫʧʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ. [105] 

ʂʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ (ʂʂɼ) ʝʣʝʢʪʨʠʯʥʦʾ ʪʷʛʠ ʚʠʱʝ, ʥʽʞ ʂʂɼ 

ʘʚʪʦʥʦʤʥʦʾ ʪʷʛʠ (ʂʂɼ ʪʝʧʣʦʚʦʟʘ ʩʢʣʘʜʘʻ 28-30%). ʗʢʱʦ ʝʥʝʨʛʽʷ ʜʣʷ 

ʞʠʚʣʝʥʥʷ ʝʣʝʢʪʨʠʬʽʢʦʚʘʥʦʾ ʟʘʣʽʟʥʠʮʽ ʥʘʜʭʦʜʠʪʴ ʚʽʜ ʪʝʧʣʦʩʪʘʥʮʽʾ, ʪʦ ʂʂɼ 

ʝʣʝʢʪʨʠʯʥʦʾ ʪʷʛʠ ʩʢʣʘʜʘʻ 30-35%. ʗʢʱʦ ʝʥʝʨʛʽʷ ʥʘʜʭʦʜʠʪʴ ʚʽʜ ɻɽʉ ʯʠ 

ɸɽʉ, ʪʦ ʂʂɼ ʝʣʝʢʪʨʠʯʥʦʾ ʪʷʛʠ ʩʢʣʘʜʘʻ 60-65%.[108] 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʪʷʛʠ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʧʨʦʧʫʩʢʥʫ ʽ 

ʧʨʦʚʽʟʥʫ ʟʜʘʪʥʽʩʪʴ ʜʽʣʷʥʦʢ ʟʘʣʽʟʥʠʮʽ ʟʘ ʨʘʭʫʥʦʢ ʩʪʚʦʨʝʥʥʷ ʝʣʝʢʪʨʦʚʦʟʽʚ 

ʚʝʣʠʢʦʾ ʧʦʪʫʞʥʦʩʪʽ. ʗʢ ʚʽʜʦʤʦ, ʧʦʪʫʞʥʽʩʪʴ ʘʚʪʦʥʦʤʥʦʛʦ ʣʦʢʦʤʦʪʠʚʘ 

(ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʪʝʧʣʦʚʦʟʘ) ʦʙʤʝʞʝʥʘ ʧʦʪʫʞʥʽʩʪʶ ʡʦʛʦ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʫʩʪʘʥʦʚʢʠ (ʜʠʟʝʣʷ), ʪʦʜʽ ʷʢ ʧʦʪʫʞʥʽʩʪʴ ʝʣʝʢʪʨʦʚʦʟʘ ʦʙʤʝʞʝʥʘ ʣʠʰʝ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʡʦʛʦ ʝʣʝʢʪʨʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʦʩʢʽʣʴʢʠ 

ʯʝʨʝʟ ʩʪʨʫʤʦʧʨʠʡʤʘʯ ʝʣʝʢʪʨʦʚʦʟ ʧʽʜʢʣʶʯʘʻʪʴʩʷ ʜʦ ʜʞʝʨʝʣʘ ʧʨʘʢʪʠʯʥʦ ʟ 

ʥʝʦʙʤʝʞʝʥʦʶ ʧʦʪʫʞʥʽʩʪʶ.[41, 18] 
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ɺʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʪʷʛʠ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʟʘ ʨʘʭʫʥʦʢ ʩʧʘʣʶʚʘʥʥʷ ʥʘ ʪʝʧʣʦʚʠʭ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʷʭ ʥʠʟʴʢʦʩʦʨʪʥʦʛʦ ʜʝʰʝʚʦʛʦ ʧʘʣʠʚʘ (ʚʫʛʽʣʣʷ, ʪʦʨʬ, ʛʘʟ), ʱʦ 

ʥʝʧʨʠʜʘʪʥʝ ʜʣʷ ʨʦʙʦʪʠ ʪʝʧʣʦʚʦʟʽʚ. 

ɽʣʝʢʪʨʠʯʥʘ ʪʷʛʘ ʟʜʽʡʩʥʶʻ ʤʝʥʰʝ ʰʢʽʜʣʠʚʦʛʦ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ 

ʩʝʨʝʜʦʚʠʱʝ. ɼʦʟʚʦʣʷʻ ʝʢʦʥʦʤʠʪʠ ʝʥʝʨʛʝʪʠʯʥʽ ʨʝʩʫʨʩʠ ʟʘ ʨʘʭʫʥʦʢ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʢʫʧʝʨʘʮʽʾ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ [86]. 

ɽʣʝʢʪʨʦʚʦʟʦʤ ʥʘʟʠʚʘʶʪʴ ʣʦʢʦʤʦʪʠʚ, ʱʦ ʧʨʠʚʦʜʠʪʴʩʷ ʚ ʨʫʭ 

ʝʣʝʢʪʨʠʯʥʠʤʠ ʜʚʠʛʫʥʘʤʠ, ʷʢʽ ʦʪʨʠʤʫʶʪʴ ʝʣʝʢʪʨʠʯʥʫ ʝʥʝʨʛʽʶ ʯʝʨʝʟ 

ʧʘʥʪʦʛʨʘʬ ʚʽʜ ʢʦʥʪʘʢʪʥʦʾ ʤʝʨʝʞʽ. ʋ ʢʦʥʪʘʢʪʥʫ ʤʝʨʝʞʫ ʝʣʝʢʪʨʦʝʥʝʨʛʽʷ 

ʥʘʜʭʦʜʠʪʴ ʚʽʜ ʪʷʛʦʚʦʾ ʧʽʜʩʪʘʥʮʽʾ. ɿʘʣʝʞʥʦ ʚʽʜ ʨʦʜʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ 

ʩʪʨʫʤʫ ʨʦʟʨʽʟʥʷʶʪʴ ʝʣʝʢʪʨʦʚʦʟʠ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ʽ ʝʣʝʢʪʨʦʚʦʟʠ ʟʤʽʥʥʦʛʦ 

ʩʪʨʫʤʫ. ɭ ʪʘʢʦʞ ʝʣʝʢʪʨʦʚʦʟʠ ʧʦʜʚʽʡʥʦʛʦ ʞʠʚʣʝʥʥʷ ʧʦʩʪʽʡʥʠʤ ʽ ʟʤʽʥʥʠʤ 

ʩʪʨʫʤʦʤ. ʋ ʨʽʜʢʽʩʥʠʭ ʚʠʧʘʜʢʘʭ ʝʣʝʢʪʨʦʚʦʟ ʦʪʨʠʤʫʻ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ ʚʽʜ 

ʘʢʫʤʫʣʷʪʦʨʽʚ (ʪʘʢ ʟʚʘʥʽ ʢʦʥʪʘʢʪʥʦ-ʘʢʫʤʫʣʷʪʦʨʥʽ ʝʣʝʢʪʨʦʚʦʟʠ), 

ʚʩʪʘʥʦʚʣʝʥʠʭ ʥʘ ʥʴʦʤʫ ʞ. ɽʣʝʢʪʨʦʚʦʟʠ ʤʘʶʪʴ ʩʢʣʘʜʥʝ ʤʝʭʘʥʽʯʥʝ, 

ʝʣʝʢʪʨʠʯʥʝ ʪʘ ʧʥʝʚʤʘʪʠʯʥʝ ʦʙʣʘʜʥʘʥʥʷ [1, 103]. 

ɼʦ ʤʝʭʘʥʽʯʥʦʾ ʯʘʩʪʠʥʠ ʝʣʝʢʪʨʦʚʦʟʘ ʚʽʜʥʦʩʷʪʴʩʷ ʢʫʟʦʚ ʽ ʚʽʟʢʠ. ɺʽʟʦʢ 

ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʨʘʤʫ, ʢʦʣʽʩʥʽ ʧʘʨʠ ʟ ʙʫʢʩʘʤʠ, ʧʽʜʚʽʩʢʠ ʪʷʛʦʚʠʭ ʜʚʠʛʫʥʽʚ, 

ʪʷʛʦʚʽ ʧʝʨʝʜʘʯʽ, ʨʝʩʦʨʥʝ ʧʽʜʚʽʰʫʚʘʥʥʷ, ʚʘʞʽʣʴʥʦ-ʛʘʣʴʤʦʚʽ ʧʝʨʝʜʘʯʽ. ʂʫʟʦʚ 

ʝʣʝʢʪʨʦʚʦʟʘ ʩʧʝʮʽʘʣʴʥʠʤʠ ʦʧʦʨʘʤʠ , ʘ ʽʥʦʜʽ ʡ ʨʝʩʦʨʘʤʠ ʩʧʠʨʘʻʪʴʩʷ ʥʘ 

ʚʽʟʢʠ. ɺʽʪʯʠʟʥʷʥʽ ʝʣʝʢʪʨʦʚʦʟʠ ʤʘʶʪʴ ʜʚʘ, ʯʦʪʠʨʠ ʘʙʦ ʰʽʩʪʴ ʚʽʟʢʽʚ. ʇʨʠ ʜʚʦʭ 

ʚʽʟʢʘʭ ʫ ʢʦʞʥʦʤʫ ʟ ʥʠʭ ʚʩʪʘʥʦʚʣʶʶʪʴ ʪʨʠ ʢʦʣʽʩʥʽ ʧʘʨʠ (ʰʝʩʪʠʦʩʥʽ 

ʝʣʝʢʪʨʦʚʦʟʠ), ʧʨʠ ʯʦʪʠʨʴʦʭ ʽ ʰʝʩʪʠ ʚʽʟʢʘʭ - ʜʚʽ ʢʦʣʽʩʥʽ ʧʘʨʠ (ʚʽʜʧʦʚʽʜʥʦ 

ʚʦʩʴʤʠʚʽʩʥʽ ʽ ʜʚʘʥʘʜʮʷʪʠʚʽʩʥʽ ʝʣʝʢʪʨʦʚʦʟʠ). ʈʝʩʦʨʘʤʠ ʽ ʙʫʢʩʘʤʠ ʟ 

ʧʽʜʰʠʧʥʠʢʘʤʠ ʨʘʤʠ ʚʽʟʢʽʚ ʧʦʚ'ʷʟʘʥʽ ʟ ʢʦʣʽʩʥʠʤʠ ʧʘʨʘʤʠ. ɿʘʚʜʷʢʠ ʨʝʩʦʨʘʤ 

ʟʤʝʥʰʫʻʪʴʩʷ ʚʧʣʠʚ ʝʣʝʢʪʨʦʚʦʟʽʚ ʥʘ ʢʦʣʽʶ, ʤʝʥʰʝ ʟʥʦʰʫʻʪʴʩʷ ʫʩʪʘʪʢʫʚʘʥʥʷ 

ʝʣʝʢʪʨʦʚʦʟʘ, ʪʘʢ ʷʢ ʟʥʠʞʫʻʪʴʩʷ ʩʠʣʘ ʫʜʘʨʽʚ, ʱʦ ʩʧʨʠʡʤʘʶʪʴʩʷ ʥʠʤ ʧʨʠ 

ʧʨʦʭʦʜʞʝʥʥʽ ʩʪʠʢʽʚ ʽ ʥʝʨʽʚʥʦʩʪʝʡ ʢʦʣʽʾ.[19,31] 
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ʂʦʣʽʩʥʽ ʧʘʨʠ ʝʣʝʢʪʨʦʚʦʟʽʚ ʧʨʠʚʦʜʷʪʴʩʷ ʚ ʦʙʝʨʪʘʥʥʷ ʪʷʛʦʚʠʤʠ 

ʜʚʠʛʫʥʘʤʠ. ɺʘʣʠ ʜʚʠʛʫʥʽʚ ʟ'ʻʜʥʫʶʪʴ ʟ ʦʩʷʤʠ ʢʦʣʽʩʥʠʭ ʧʘʨ ʟʫʙʯʘʩʪʠʤʠ 

ʧʝʨʝʜʘʯʘʤʠ - ʨʝʜʫʢʪʦʨʘʤʠ. ʂʦʣʽʩʥʽ ʧʘʨʠ, ʱʦ ʧʨʠʚʦʜʷʪʴʩʷ ʚ ʦʙʝʨʪʘʥʥʷ 

ʪʷʛʦʚʠʤʠ ʜʚʠʛʫʥʘʤʠ, ʥʘʟʠʚʘʶʪʴ ʨʫʰʽʡʥʠʤʠ. 

ʇʥʝʚʤʘʪʠʯʥʝ ʦʙʣʘʜʥʘʥʥʷ ʝʣʝʢʪʨʦʚʦʟʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʦʤʧʨʝʩʦʨʽʚ, 

ʨʝʟʝʨʚʫʘʨʽʚ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʩʪʠʩʥʝʥʦʛʦ ʧʦʚʽʪʨʷ, ʪʨʫʙʦʧʨʦʚʦʜʽʚ, 

ʧʥʝʚʤʘʪʠʯʥʠʭ ʧʨʠʚʦʜʽʚ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʽʚ. 

ɺʩʽ ʣʦʢʦʤʦʪʠʚʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʝʣʝʢʪʨʦʚʦʟʠ, ʦʙʦʚ'ʷʟʢʦʚʦ ʤʘʶʪʴ 

ʘʚʪʦʤʘʪʠʯʥʽ ʛʘʣʴʤʘ, ʧʨʠʚʦʜʷʪʴʩʷ ʚ ʜʽʶ ʩʪʠʩʥʝʥʠʤ ʧʦʚʽʪʨʷʤ, ʽ ʨʫʯʥʽ [89]. 

ɽʣʝʢʪʨʠʯʥʘ ʯʘʩʪʠʥʘ ʝʣʝʢʪʨʦʚʦʟʽʚ, ʢʨʽʤ ʪʷʛʦʚʠʭ ʜʚʠʛʫʥʽʚ, ʤʽʩʪʠʪʴ 

ʙʝʟʣʽʯ ʨʽʟʥʠʭ ʘʧʘʨʘʪʽʚ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʧʫʩʢʫ ʪʷʛʦʚʠʭ ʜʚʠʛʫʥʽʚ, ʟʤʽʥʠ 

ʰʚʠʜʢʦʩʪʽ ʽ ʥʘʧʨʷʤʫ ʨʫʭʫ ʣʦʢʦʤʦʪʠʚʘ, ʝʣʝʢʪʨʠʯʥʦʛʦ ʛʘʣʴʤʫʚʘʥʥʷ, ʟʘʭʠʩʪʫ 

ʦʙʣʘʜʥʘʥʥʷ ʚʽʜ ʧʝʨʝʚʘʥʪʘʞʝʥʴ, ʧʝʨʝʥʘʧʨʫʛ ʽ ʩʪʨʫʤʽʚ ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ. 

ʂʦʥʩʪʨʫʢʮʽʷ ʮʠʭ ʘʧʘʨʘʪʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʦʜʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ ʩʪʨʫʤʫ, 

ʘʣʝ, ʷʢ ʽ ʪʷʛʦʚʽ ʜʚʠʛʫʥʠ, ʚʦʥʠ ʧʝʨʝʙʫʚʘʶʪʴ ʧʽʜ ʚʠʩʦʢʦʶ ʥʘʧʨʫʛʦʶ. ʂʝʨʫʶʪʴ 

ʥʠʤʠ ʟʘʟʚʠʯʘʡ ʜʠʩʪʘʥʮʽʡʥʦ (ʥʘ ʚʽʜʩʪʘʥʽ) ï ʟ ʢʘʙʽʥʠ ʤʘʰʠʥʽʩʪʘ. ʎʝ ʩʠʩʪʝʤʘ 

ʥʝʧʨʷʤʦʛʦ ʫʧʨʘʚʣʽʥʥʷ. ɺʦʥʘ ʟʘʩʪʦʩʦʚʘʥʘ ʥʘ ʚʩʽʭ ʚʽʪʯʠʟʥʷʥʠʭ 

ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʝʣʝʢʪʨʦʚʦʟʘʭ. 

ʊʷʛʦʚʽ ʜʚʠʛʫʥʠ, ʯʘʩʪʠʥʘ ʝʣʝʢʪʨʠʯʥʠʭ ʤʘʰʠʥ ʪʘ ʘʧʘʨʘʪʽʚ, ʱʦ 

ʚʠʜʽʣʷʶʪʴ ʧʨʠ ʨʦʙʦʪʽ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʘ, ʦʭʦʣʦʜʞʫʶʪʴ ʧʦʪʦʢʘʤʠ 

ʧʦʚʽʪʨʷ, ʩʪʚʦʨʶʚʘʥʠʤʠ ʚʝʥʪʠʣʷʪʦʨʘʤʠ. ʇʦʪʫʞʥʽ ʪʨʘʥʩʬʦʨʤʘʪʦʨʠ ʥʘ 

ʝʣʝʢʪʨʦʚʦʟʘʭ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʦʭʦʣʦʜʞʫʶʪʴ ʤʘʩʣʦʤ, ʮʠʨʢʫʣʷʮʽʷ ʷʢʦʛʦ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʽʜʮʝʥʪʨʦʚʠʤʠ ʥʘʩʦʩʘʤʠ. 

ɺʝʥʪʠʣʷʪʦʨʠ, ʢʦʤʧʨʝʩʦʨʠ ʪʘ ʥʘʩʦʩʠ (ʜʦʧʦʤʽʞʥʽ ʤʝʭʘʥʽʟʤʠ) 

ʧʨʠʚʦʜʷʪʴʩʷ ʚ ʜʽʶ ʦʢʨʝʤʠʤʠ ʝʣʝʢʪʨʠʯʥʠʤʠ ʜʚʠʛʫʥʘʤʠ (ʤʦʪʦʨʘʤʠ). 

ɸʛʨʝʛʘʪ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʦʧʦʤʽʞʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʽ ʤʦʪʦʨʘ, ʷʚʣʷʻ ʩʦʙʦʶ 

ʜʦʧʦʤʽʞʥʫ ʤʘʰʠʥʫ ʽ ʡʦʛʦ ʧʨʠʡʥʷʪʦ ʥʘʟʠʚʘʪʠ ʚʽʜʧʦʚʽʜʥʦ ʤʦʪʦʨ-

ʚʝʥʪʠʣʷʪʦʨʦʤ, ʤʦʪʦʨ-ʢʦʤʧʨʝʩʦʨʦʤ, ʤʦʪʦʨ-ʥʘʩʦʩʦʤ. ɼʦ ʜʦʧʦʤʽʞʥʠʭ ʤʘʰʠʥ 

ʚʽʜʥʦʩʷʪʴʩʷ ʽ ʛʝʥʝʨʘʪʦʨʠ ʩʪʨʫʤʫ ʫʧʨʘʚʣʽʥʥʷ, ʷʢʽ ʟʘʟʚʠʯʘʡ ʦʢʨʝʤʠʭ ʜʚʠʛʫʥʽʚ 
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ʥʝ ʤʘʶʪʴ, ʾʭ ʚʩʪʘʥʦʚʣʶʶʪʴ ʥʘ ʦʜʥʦʤʫ ʚʘʣʫ ʟ ʷʢʠʤ-ʥʝʙʫʜʴ ʜʦʧʦʤʽʞʥʠʤ 

ʜʚʠʛʫʥʦʤ (ʥʘʧʨʠʢʣʘʜ, ʟ ʜʚʠʛʫʥʦʤ ʚʝʥʪʠʣʷʪʦʨʘ). 

ɽʣʝʢʪʨʠʯʥʝ ʦʙʣʘʜʥʘʥʥʷ ʝʣʝʢʪʨʦʚʦʟʽʚ, ʱʦ ʧʨʘʮʶʻ ʧʽʜ ʚʠʩʦʢʦʶ 

ʥʘʧʨʫʛʦʶ, ʦʙ'ʻʜʥʘʥʦ ʚ ʜʚʽ ʝʣʝʢʪʨʠʯʥʽ ʚʠʩʦʢʦʚʦʣʴʪʥʽ ʢʦʣʘ ï ʩʠʣʦʚʝ ʢʦʣʦ, ʱʦ 

ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʪʷʛʦʚʽ ʜʚʠʛʫʥʠ, ʧʫʩʢʦʚʫ ʽ ʨʝʛʫʣʶʶʯʫ ʘʧʘʨʘʪʫʨʫ, ʽ ʢʦʣʦ 

ʜʦʧʦʤʽʞʥʠʭ ʤʘʰʠʥ ʟʽ ʩʚʦʻʶ ʘʧʘʨʘʪʫʨʦʶ. ʅʠʟʴʢʦʚʦʣʴʪʥʽ ʝʣʝʢʪʨʠʯʥʽ 

ʘʧʘʨʘʪʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʢʝʨʫʶʪʴ ʘʧʘʨʘʪʘʤʠ ʩʠʣʦʚʠʭ ʽ ʜʦʧʦʤʽʞʥʠʭ ʢʽʣ, 

ʦʙ'ʻʜʥʘʥʽ ʚ ʢʦʣʦ ʫʧʨʘʚʣʽʥʥʷ. ʆʩʥʦʚʥʠʤ ʘʧʘʨʘʪʦʤ ʣʘʥʮʶʛʘ ʫʧʨʘʚʣʽʥʥʷ ʻ 

ʢʦʥʪʨʦʣʝʨ ʤʘʰʠʥʽʩʪʘ. ʂʦʥʪʨʦʣʝʨ ʤʘʰʠʥʽʩʪʘ ʽ ʜʝʷʢʽ ʽʥʰʽ ʥʠʟʴʢʦʚʦʣʴʪʥʽ 

ʝʣʝʢʪʨʠʯʥʽ ʘʧʘʨʘʪʠ ʨʦʟʤʽʱʝʥʽ ʚ ʢʘʙʽʥʽ ʤʘʰʠʥʽʩʪʘ. 

ɼʚʠʛʫʥʠ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʪʷʛʦʚʽ, ʷʢ ʚʞʝ ʙʫʣʦ 

ʟʘʟʥʘʯʝʥʦ, ʤʘʶʪʴ ʚʣʘʩʪʠʚʽʩʪʴ ʦʙʦʨʦʪʥʦʩʪʽ, ʪʦʙʪʦ, ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʷʢ 

ʛʝʥʝʨʘʪʦʨʠ. ʇʨʠ ʮʴʦʤʫ ʢʽʥʝʪʠʯʥʘ ʽ ʧʦʪʝʥʮʽʡʥʘ ʝʥʝʨʛʽʷ ʧʦʾʟʜʘ 

ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʚ ʝʣʝʢʪʨʠʯʥʫ. ʆʪʨʠʤʘʥʘ ʝʥʝʨʛʽʷ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ 

ʪʝʧʣʦʚʫ ʚ ʨʝʟʠʩʪʦʨʘʭ ʘʙʦ ʧʦʚʝʨʪʘʻʪʴʩʷ ʚ ʢʦʥʪʘʢʪʥʫ ʤʝʨʝʞʫ. ɿʘʣʝʞʥʦ ʚʽʜ 

ʮʴʦʛʦ ʨʦʟʨʽʟʥʷʶʪʴ ʜʚʘ ʚʠʜʠ ʝʣʝʢʪʨʠʯʥʦʛʦ ʛʘʣʴʤʫʚʘʥʥʷ: ʨʝʦʩʪʘʪʥʝ ʽ 

ʨʝʢʫʧʝʨʘʪʠʚʥʝ. 

ɽʣʝʢʪʨʦʚʦʟʠ ʤʘʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʝ ʦʙʣʘʜʥʘʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʠʯʥʦʾ ʪʷʛʠ (ʚʽʜ ʨʦʜʫ ʩʪʨʫʤʫ ï ʧʦʩʪʽʡʥʦʛʦ ʯʠ ʟʤʽʥʥʦʛʦ), ʚʽʜ 

ʩʠʩʪʝʤʠ ʨʝʛʫʣʶʚʘʥʥʷ ʪʷʛʦʚʠʭ ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ, ʾʭ ʯʠʩʣʘ ʽ ʦʜʠʥʠʯʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ, ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʽ ʚʠʜʫ ʝʣʝʢʪʨʠʯʥʦʛʦ ʛʘʣʴʤʫʚʘʥʥʷ ʽ ʪ.ʜ. ɼʝʷʢʽ 

ʦʩʦʙʣʠʚʽ ʚʠʤʦʛʠ, ʱʦ ʚʠʩʫʚʘʶʪʴʩʷ ʜʦ ʝʣʝʢʪʨʦʚʦʟʘ, ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʩʧʝʮʠʬʽʢʦʶ ʡʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ï ʚʘʥʪʘʞʥʠʡ, ʧʘʩʘʞʠʨʩʴʢʠʡ, ʤʘʥʝʚʨʦʚʠʡ. 

ɺʩʽ ʮʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʙʫʜʦʚʽ ʝʣʝʢʪʨʦʚʦʟʽʚ, ʘ ʪʘʢʦʞ ʧʦʩʪʽʡʥʝ ʦʥʦʚʣʝʥʥʷ ʧʘʨʢʫ 

ʝʣʝʢʪʨʦʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ, ʧʦ ʤʽʨʽ ʟʙʘʛʘʯʝʥʥʷ ʜʦʩʚʽʜʫ ʝʣʝʢʪʨʠʬʽʢʘʮʽʾ ʽ 

ʨʦʟʚʠʪʢʫ ʚʽʜʧʦʚʽʜʥʠʭ ʛʘʣʫʟʝʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʟʫʤʦʚʠʣʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ 

ʩʝʨʽʡ ʝʣʝʢʪʨʦʚʦʟʽʚ [27, 40]. 

ɽʣʝʢʪʨʦʚʦʟ ɺʃ80ʈ (ʨʠʩ. 1.1) ʟ ʧʣʘʚʥʠʤ ʨʝʛʫʣʶʚʘʥʥʷʤ ʥʘʧʨʫʛʠ ʽ 

ʨʝʢʫʧʝʨʘʪʠʚʥʠʤ ʛʘʣʴʤʫʚʘʥʥʷʤ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʝʢʩʧʣʫʘʪʫʚʘʥʥʷ ʥʘ 
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ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʟʘʣʽʟʥʠʮʷʭ ʢʨʘʾʥ ʉʅɼ, ʱʦ ʝʣʝʢʪʨʠʬʽʢʦʚʘʥʽ ʦʜʥʦʬʘʟʥʠʤ 

ʟʤʽʥʥʠʤ ʩʪʨʫʤʦʤ (25000 ɺ, 50 ɻʮ) [109]. 

 

ʈʠʩʫʥʦʢ 1.1 ï ɿʘʛʘʣʴʥʠʡ ʚʠʜ ʝʣʝʢʪʨʦʚʦʟʘ ɺʃ80ʈ 

 

ɺʩʝ ʦʙʣʘʜʥʘʥʥʷ ʝʣʝʢʪʨʦʚʦʟʘ ʨʦʟʨʘʭʦʚʘʥʝ ʥʘ ʥʘʜʽʡʥʫ ʨʦʙʦʪʫ ʧʨʠ 

ʥʘʧʨʫʟʽ ʚ ʢʦʥʪʘʢʪʥʽʡ ʤʝʨʝʞʽ ʚʽʜ 19 000 ʜʦ 29 000 ɺ, ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʽʜ -50 ʜʦ +40 Áʉ, ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ 90 % ʽ 

ʚʠʩʦʪʠ ʥʘʜ ʨʽʚʥʝʤ ʤʦʨʷ ʥʝ ʙʽʣʴʰʝ 1200 ʤ . ʊʝʭʥʽʯʥʽ ʜʘʥʽ ʝʣʝʢʪʨʦʚʦʟʘ 

ʥʘʩʪʫʧʥʽ (ʪʘʙʣ. 1.1): 

ɽʣʝʢʪʨʦʚʦʟ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʦʜʥʘʢʦʚʠʭ ʩʝʢʮʽʡ, ʱʦ ʧʨʘʮʶʶʪʴ ʧʦ 

ʩʠʩʪʝʤʽ ʙʘʛʘʪʴʦʭ ʦʜʠʥʠʮʴ. ɼʣʷ ʧʨʠʚʦʜʫ ʚ ʨʫʭ ʢʦʣʽʩʥʠʭ ʧʘʨ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 8 ʪʷʛʦʚʠʭ ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ (ʧʦ 4 ʥʘ 

ʩʝʢʮʽʶ) ʤʘʨʢʠ ʅɹ-418. 
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ʊʘʙʣʠʮʷ 1.1 ï ʆʩʥʦʚʥʽ ʪʝʭʥʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʝʣʝʢʪʨʦʚʦʟʘ ɺʃ80ʈ 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʥʷ 

ʅʦʤʽʥʘʣʴʥʘ ʥʘʧʨʫʛʘ, ɺ 25000 

ʏʘʩʪʦʪʘ ʥʘʧʨʫʛʠ ʞʠʚʣʝʥʥʷ,ɻʮ 50 

ʌʦʨʤʫʣʘ ʭʦʜʦʚʦʾ ʯʘʩʪʠʥʠ 2(2ʦ ï 2ʦ) 

ʐʠʨʠʥʘ ʢʦʣʽʾ, ʤʤ 1520 

ʂʦʥʩʪʨʫʢʮʽʡʥʘ ʰʚʠʜʢʽʩʪʴ, ʢʤ/ʛʦʜ 110 

ʇʦʪʫʞʥʽʩʪʴ ʥʘ ʚʘʣʘʭ ʪʷʛʦʚʠʭ ʜʚʠʛʫʥʽʚ, 

ʂɺʪ(ʛʦʜʠʥʥʠʡ/ʪʨʠʚʘʣʠʡ ʨʝʞʠʤ) 
6520/6160 

ʉʠʣʘ ʪʷʛʠ, ʂʅ (ʛʦʜʠʥʥʠʡ/ʪʨʠʚʘʣʠʡ 

ʨʝʞʠʤ) 
442/400 

 

1.2 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʝʣʝʢʪʨʠʯʥʦʾ ʧʽʜʩʠʩʪʝʤʠ ʛʘʣʴʤʽʚʥʦʾ ʩʠʩʪʝʤʠ 

ʝʣʝʢʪʨʦʧʦʪʷʛʘ 

ʅʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʛʘʣʴʤʫʚʘʥʥʷ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʯʠ ʚʘʥʪʘʞʥʦʛʦ ʧʦʪʷʛʘ, 

ʦʩʦʙʣʠʚʦ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʦʛʦ, ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʤʘʶʪʴ ʛʘʣʴʤʘ ʣʦʢʦʤʦʪʠʚʘ. ɺ 

ʪʦʡ ʞʝ ʯʘʩ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʫʯʘʩʥʠʭ ʬʨʠʢʮʽʡʥʠʭ ʛʘʣʴʤ ʧʘʩʘʞʠʨʩʴʢʠʭ 

ʣʦʢʦʤʦʪʠʚʽʚ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ ʰʚʠʜʢʽʩʪʶ 160 ʢʤ/ʛʦʜ ʽ ʙʽʣʴʰʝ, ʥʘ ʷʢʠʭ 

ʧʝʨʝʜʙʘʯʝʥʝ ʚʩʪʘʥʦʚʣʝʥʥʷ ʯʘʚʫʥʥʠʭ ʯʠ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʢʦʣʦʜʦʢ, ʦʙʤʝʞʝʥʘ 

ʚʠʩʦʢʦʶ ʪʝʧʣʦʚʦʶ ʥʘʧʨʫʞʝʥʽʩʪʶ ʧʘʨ, ʱʦ ʪʨʫʪʴʩʷ. 

ʅʘʡʙʽʣʴʰ ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʤ ʚʠʨʽʰʝʥʥʷʤ ʧʨʦʙʣʝʤʠ ʛʘʣʴʤʫʚʘʥʥʷ 

ʧʘʩʘʞʠʨʩʴʢʠʭ ʣʦʢʦʤʦʪʠʚʽʚ ʷʚʣʷʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʛʘʣʴʤʘ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʟʥʷʪʠ ʟ ʢʦʣʽʩ ʣʦʢʦʤʦʪʠʚʘ ʪʝʧʣʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʧʽʜʚʠʱʫʶʯʠ 

ʦʜʥʦʯʘʩʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʝʢʩʪʨʝʥʦʛʦ ʛʘʣʴʤʫʚʘʥʥʷ, ʘ ʧʨʠ ʩʣʫʞʙʦʚʠʭ ʽ 

ʨʝʛʫʣʶʚʘʣʴʥʠʭ ʨʝʞʠʤʘʭ ʛʘʣʴʤʫʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʟʥʠʞʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ 

ʥʘʪʠʩʥʝʥʥʷ ʛʘʣʴʤʽʚʥʠʭ ʧʨʠʩʪʨʦʾʚ ʚʘʛʦʥʽʚ ʘʙʦ ʫ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʦʙʽʡʪʠʩʴ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʘʣʴʤ ʚʘʛʦʥʽʚ [112]. 
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ʇʨʠ ʨʝʦʩʪʘʪʥʦʤʫ ʛʘʣʴʤʫʚʘʥʥʽ ʪʷʛʦʚʽ ʜʚʠʛʫʥʠ ʚʽʜʢʣʶʯʘʶʪʴ ʚʽʜ 

ʢʦʥʪʘʢʪʥʦʾ ʤʝʨʝʞʽ ʽ ʚʢʣʶʯʘʶʪʴ ʥʘ ʛʘʣʴʤʽʚʥʽ ʨʝʟʠʩʪʦʨʠ. ʇʝʨʝʚʘʛʦʶ ʮʴʦʛʦ 

ʩʧʦʩʦʙʫ ʛʘʣʴʤʫʚʘʥʥʷ ʻ ʥʝʟʘʣʝʞʥʽʩʪʴ ʛʘʣʴʤʽʚʥʦʛʦ ʧʨʦʮʝʩʫ ʚʽʜ ʥʘʷʚʥʦʩʪʽ 

ʥʘʧʨʫʛʠ ʚ ʢʦʥʪʘʢʪʥʽʡ ʤʝʨʝʞʽ. ɿʘʩʪʦʩʦʚʫʶʪʴ ʜʚʽ ʩʠʩʪʝʤʠ ʨʝʦʩʪʘʪʥʦʛʦ 

ʛʘʣʴʤʫʚʘʥʥʷ: ʟ ʩʘʤʦʟʙʫʜʞʝʥʥʷʤ ʜʚʠʛʫʥʽʚ ʽ ʟ ʥʝʟʘʣʝʞʥʠʤ ʟʙʫʜʞʝʥʥʷʤ. 

ʋ ʨʘʟʽ ʨʝʢʫʧʝʨʘʪʠʚʥʦʛʦ ʛʘʣʴʤʫʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʽʷ, ʷʢʘ 

ʧʦʚʝʨʪʘʻʪʴʩʷ ʚ ʢʦʥʪʘʢʪʥʫ ʤʝʨʝʞʫ ʝʣʝʢʪʨʦʚʦʟʦʤ, ʩʧʦʞʠʚʘʻʪʴʩʷ 

ʝʣʝʢʪʨʦʚʦʟʘʤʠ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʟ ʥʠʤ ʥʘ ʦʜʥʽʡ ʜʽʣʴʥʠʮʽ ʽ ʧʨʘʮʶʶʪʴ ʚ 

ʪʷʛʦʚʦʤʫ ʨʝʞʠʤʽ. ʗʢʱʦ ʪʘʢʠʭ ʝʣʝʢʪʨʦʚʦʟʽʚ ʥʝʤʘʻ ʘʙʦ ʥʝʦʙʭʽʜʥʘ ʾʤ ʝʥʝʨʛʽʷ 

ʤʝʥʰʘ ʟʘ ʪʫ, ʱʦ ʧʦʚʝʨʪʘʻʪʴʩʷ, ʪʦ ʪʘʢ ʟʚʘʥʘ ʥʘʜʣʠʰʢʦʚʘ ʝʥʝʨʛʽʷ ʨʝʢʫʧʝʨʘʮʽʾ 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʯʝʨʝʟ ʚʩʪʘʥʦʚʣʝʥʽ ʥʘ ʪʷʛʦʚʽʡ ʧʽʜʩʪʘʥʮʽʾ ʩʧʝʮʽʘʣʴʥʽ 

ʧʨʠʩʪʨʦʾ ï ʽʥʚʝʨʪʦʨʠ, ʱʦ ʧʝʨʝʪʚʦʨʶʶʪʴ ʧʦʩʪʽʡʥʠʡ ʩʪʨʫʤ ʚ ʟʤʽʥʥʠʡ 

ʪʨʠʬʘʟʥʠʡ, ʱʦ ʧʨʷʤʫʻ ʚ ʝʥʝʨʛʦʩʠʩʪʝʤʫ. ʅʘ ʝʣʝʢʪʨʠʬʽʢʦʚʘʥʠʭ ʜʽʣʷʥʢʘʭ ʟ 

ʜʫʞʝ ʽʥʪʝʥʩʠʚʥʠʤ ʨʫʭʦʤ, ʜʝ, ʷʢ ʧʨʘʚʠʣʦ, ʤʘʡʞʝ ʚʩʷ ʝʥʝʨʛʽʷ ʩʧʦʞʠʚʘʻʪʴʩʷ 

ʝʣʝʢʪʨʦʚʦʟʘʤʠ ʘʙʦ ʝʣʝʢʪʨʦʧʦʾʟʜʘʤʠ, ʱʦ ʧʨʘʮʶʶʪʴ ʚ ʨʝʞʠʤʽ ʪʷʛʠ, ʽʥʦʜʽ 

ʟʘʤʽʩʪʴ ʽʥʚʝʨʪʦʨʽʚ ʥʘ ʧʽʜʩʪʘʥʮʽʷʭ ʚʩʪʘʥʦʚʣʶʶʪʴ ʧʦʛʣʠʥʘʶʯʽ ʨʝʟʠʩʪʦʨʠ. 

ɺʦʥʠ ʘʚʪʦʤʘʪʠʯʥʦ ʚʢʣʶʯʘʶʪʴʩʷ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʥʘʜʣʠʰʢʦʚʦʾ ʝʥʝʨʛʽʾ 

ʨʝʢʫʧʝʨʘʮʽʾ. 

 ɿʘʩʪʦʩʫʚʘʥʥʷ ʨʝʢʫʧʝʨʘʮʽʾ ʜʘʻ ʚʝʣʠʢʠʡ ʝʬʝʢʪ. ʅʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʟ 

ʢʨʫʪʠʤʠ ʩʧʫʩʢʘʤʠ ʤʦʞʝ ʙʫʪʠ ʟʝʢʦʥʦʤʣʝʥʦ ʜʦ 20% ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ, ʱʦ 

ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʪʷʛʫ ʧʦʾʟʜʽʚ. ʇʝʨʝʚʘʛʠ ʨʝʢʫʧʝʨʘʪʠʚʥʦʛʦ ʛʘʣʴʤʫʚʘʥʥʷ ʮʠʤ 

ʥʝ ʦʙʤʝʞʫʶʪʴʩʷ. ʂʦʣʠ ʧʦʾʟʜ ʧʨʷʤʫʻ ʧʦ ʢʨʫʪʦʤʫ ʩʧʫʩʢʫ, ʜʣʷ ʪʦʛʦ ʱʦʙ ʡʦʛʦ 

ʰʚʠʜʢʽʩʪʴ ʥʝ ʧʝʨʝʚʠʱʠʣʘ ʜʦʧʫʩʪʠʤʫ, ʟʘʟʚʠʯʘʡ ʣʦʢʦʤʦʪʠʚ ʽ ʡʦʛʦ ʨʫʭʦʤʠʡ 

ʩʢʣʘʜ ʧʝʨʽʦʜʠʯʥʦ ʧʨʠʛʘʣʴʤʦʚʫʶʪʴ ʧʥʝʚʤʘʪʠʯʥʠʤʠ ʛʘʣʴʤʘʤʠ. ʋ ʨʝʟʫʣʴʪʘʪʽ 

ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʧʦʾʟʜʘ ʟʤʝʥʰʫʻʪʴʩʷ, ʘ ʧʦʪʽʤ ʟʥʦʚʫ ʟʨʦʩʪʘʻ, ʪʦʙʪʦ ʩʝʨʝʜʥʷ 

ʰʚʠʜʢʽʩʪʴ ʡʦʛʦ ʥʘ ʩʧʫʩʢʫ ʥʠʞʯʝ ʜʦʧʫʩʪʠʤʦʾ. ʂʨʽʤ ʪʦʛʦ, ʚʝʩʴ ʯʘʩ 

ʧʨʠʛʘʣʴʤʦʚʫʚʘʪʠ ʧʦʾʟʜ ʥʝ ʤʦʞʥʘ, ʪʦʤʫ ʱʦ ʚʠʩʥʘʞʫʻʪʴʩʷ ʧʥʝʚʤʘʪʠʯʥʘ 

ʛʘʣʴʤʽʚʥʘ ʩʠʩʪʝʤʘ, ʟʥʠʞʫʻʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʢʦʣʦʜʦʢ ʚʥʘʩʣʽʜʦʢ ʾʭ 

ʥʘʛʨʽʚʘʥʥʷ. ʇʨʠ ʨʝʢʫʧʝʨʘʪʠʚʥʦʤʫ ʛʘʣʴʤʫʚʘʥʥʽ ʤʦʞʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘ 

ʩʧʫʩʢʫ ʧʦʩʪʽʡʥʫ ʰʚʠʜʢʽʩʪʴ, ʙʣʠʟʴʢʫ ʜʦ ʜʦʧʫʩʪʠʤʦʾ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʘʥʫ 
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ʢʦʣʽʾ, ʢʦʥʩʪʨʫʢʮʽʾ ʝʣʝʢʪʨʦʚʦʟʽʚ, ʚʘʛʦʥʽʚ, ʢʦʥʪʘʢʪʥʦʾ ʤʝʨʝʞʽ. ʂʨʽʤ ʪʦʛʦ, ʜʦ 

ʢʦʥʪʘʢʪʥʦʾ ʤʝʨʝʞʽ ʧʨʠ ʨʝʢʫʧʝʨʘʮʽʾ ʧʽʜʢʣʶʯʘʻʪʴʩʷ ʜʦʜʘʪʢʦʚʝ ʜʞʝʨʝʣʦ 

ʝʥʝʨʛʽʾ, ʥʘʧʨʫʛʘ ʚ ʥʽʡ ʧʽʜʚʠʱʫʻʪʴʩʷ, ʽ ʽʥʰʽ ʝʣʝʢʪʨʦʚʦʟʠ ʥʘ ʮʽʡ ʜʽʣʷʥʮʽ, ʱʦ 

ʨʫʭʘʶʪʴʩʷ ʥʘ ʧʽʜʡʦʤ ʘʙʦ ʥʘ ʨʽʚʥʽʡ ʜʽʣʷʥʮʽ ʢʦʣʽʾ, ʤʦʞʫʪʴ ʨʦʟʚʠʚʘʪʠ ʚʠʱʫ 

ʰʚʠʜʢʽʩʪʴ. 

ɿʘʚʜʷʢʠ ʝʣʝʢʪʨʠʯʥʦʤʫ ʛʘʣʴʤʫʚʘʥʥʶ ʪʘʢʦʞ ʟʥʘʯʥʦ ʟʤʝʥʰʫʻʪʴʩʷ ʟʥʦʩ 

ʛʘʣʴʤʽʚʥʠʭ ʢʦʣʦʜʦʢ ʽ ʢʦʣʽʩ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʥʘʙʘʛʘʪʦ 

ʟʥʠʞʫʶʪʴʩʷ ʚʠʪʨʘʪʠ ʤʝʪʘʣʫ ʽ ʚʠʪʨʘʪʠ ʥʘ ʨʝʤʦʥʪ ʢʦʣʽʩʥʠʭ ʧʘʨ. 

1.3 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʝʭʘʥʽʯʥʦʾ ʧʽʜʩʠʩʪʝʤʠ ʛʘʣʴʤʽʚʥʦʾ ʩʠʩʪʝʤʠ 

ʝʣʝʢʪʨʦʧʦʪʷʛʘ 

ʆʩʥʦʚʥʦʶ ʣʘʥʢʦʶ ʤʝʭʘʥʽʯʥʦʾ ʧʽʜʩʠʩʪʝʤʠ ʛʘʣʴʤʽʚʥʦʾ ʩʠʩʪʝʤʠ 

ʝʣʝʢʪʨʦʧʦʪʷʛʘ ʷʚʣʷʻʪʴʩʷ ʚʘʞʽʣʴʥʘ ʛʘʣʴʤʽʚʥʘ ʩʠʩʪʝʤʘ (ʨʠʩ. 1.2), ʱʦ 

ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʧʝʨʝʜʘʯʽ ʟʫʩʠʣʴ ʚʽʜ ʛʘʣʴʤʽʚʥʠʭ ʮʠʣʽʥʜʨʽʚ ʯʠ ʧʨʠʚʦʜʘ 

ʨʫʯʥʦʛʦ ʛʘʣʴʤʘ ʜʦ ʛʘʣʴʤʽʚʥʠʭ ʢʦʣʦʜʦʢ  

 

ʈʠʩʫʥʦʢ 1.2 ï ʄʝʭʘʥʽʯʥʘ ʯʘʩʪʠʥʘ ʛʘʣʴʤʽʚʥʦʾ ʩʠʩʪʝʤʠ 
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ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʛʘʣʴʤʽʚʥʘ ʩʠʩʪʝʤʘ ʚʠʢʦʥʘʥʘ ʜʣʷ ʯʘʚʫʥʥʠʭ ʢʦʣʦʜʦʢ ʽ 

ʟʘʙʝʟʧʝʯʫʻ ʜʚʦʩʪʦʨʦʥʥʻ ʥʘʪʠʩʥʝʥʥʷ ʢʦʣʦʜʦʢ ʥʘ ʢʦʣʝʩʦ ʟ ʧʨʠʚʦʜʦʤ ʚʽʜ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʛʘʣʴʤʽʚʥʦʛʦ ʮʠʣʽʥʜʨʘ ʥʘ ʢʦʞʥʫ ʩʪʦʨʦʥʫ ʚʽʟʢʘ (ʪʘʙʣʠʮʷ 

1.2.). 

 

ʊʘʙʣʠʮʷ 1.2 ï ʊʝʭʥʽʯʥʽ ʜʘʥʽ ʛʘʣʴʤʽʚʥʦʾ ʩʠʩʪʝʤʠ 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʥʷ 

ʈʦʙʦʯʠʡ ʪʠʩʢ ʚ ʛʘʣʴʤʽʚʥʦʤʫ ʮʠʣʽʥʜʨʽ, 

ʢʛʩ/ʩʤ
2 

3,8 

ʅʘʪʠʩʢ ʛʘʣʴʤʽʚʥʠʭ ʢʦʣʦʜʦʢ ʥʘ ʦʜʥʫ 

ʢʦʣʽʩʥʫ ʧʘʨʫ,ʢʛʩ 

16703 

ɼʽʡʩʥʠʡ ʛʘʣʴʤʽʚʥʠʡ ʢʦʝʬʽʮʽʻʥʪ 0,726 

ʊʠʩʢ ʛʘʣʴʤʽʚʥʠʭ ʢʦʣʦʜʦʢ ʥʘ ʙʘʥʜʘʞ, 

ʢʛʩ/ʩʤ
2 

9,84 

ʇʝʨʝʜʘʪʥʝ ʯʠʩʣʦ 2,88 

ɼʽʘʤʝʪʨ ʛʘʣʴʤʽʚʥʦʛʦ ʮʠʣʽʥʜʨʘ, ʤʤ 254 

ɺʩʪʘʥʦʚʣʝʥʠʡ ʚʠʭʽʜ ʰʪʦʢʘ, ʤʤ 100-120 

ɼʦʧʫʩʪʠʤʠʡ ʚʠʭʽʜ ʰʪʦʢʘ, ʤʤ 180 

 

ɻʘʣʴʤʽʚʥʽ ʮʠʣʽʥʜʨʠ 17 ʧʨʠʢʨʽʧʣʝʥʽ ʯʦʪʠʨʤʘ ʙʦʣʪʘʤʠ ʄ16 ʥʘ 

ʢʨʦʥʰʪʝʡʥʘʭ, ʱʦ ʧʨʠʚʘʨʝʥʽ ʜʦ ʰʢʚʦʨʥʝʚʦʛʦ ʙʨʫʩʘ ʨʘʤʠ ʚʽʟʢʘ. ɺʽʜ ʰʪʦʢʽʚ 

ʛʘʣʴʤʽʚʥʠʭ ʮʠʣʽʥʜʨʽʚ ʟʫʩʠʣʣʷ ʧʝʨʝʜʘʶʪʴʩʷ ʯʝʨʝʟ ʚʘʞʽʣʴ 13, ʧʣʘʥʢʫ 25, 

ʙʘʣʘʥʩʠʨʠ 15 ʽ 20, ʷʢʽ ʟʚôʷʟʘʥʽ ʪʷʛʦʶ 18, ʘʣʘʥʢʠ 12 ʥʘ ʧʽʜʚʽʩʢʠ 9 ʽ ʚʥʫʪʨʽʰʥʽ 

ʛʘʣʴʤʽʚʥʽ ʢʦʣʦʜʢʠ ʽ ʜʘʣʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʷʛ 23 ʥʘ ʧʽʜʚʽʩʢʠ 24 ʽ ʟʦʚʥʽʰʥʽ 

ʛʘʣʴʤʽʚʥʽ ʢʦʣʦʜʢʠ. ɻʘʣʴʤʽʚʥʽ ʢʦʣʦʜʢʠ 3 ʯʝʢʘʤʠ 1 ʢʨʽʧʣʷʪʴʩʷ ʜʦ ʙʘʰʤʘʢʽʚ 4, 

ʷʢʽ ʟôʻʜʥʘʥʽ ʟ ʧʽʜʚʽʩʢʘʤʠ 9 ʽ 24. ʇʽʜʚʽʩʢʠ 24 ʧʨʠʢʨʽʧʣʝʥʽ ʜʦ ʢʽʥʮʝʚʠʭ ʙʨʫʩʽʚ 

ʨʘʤʠ ʚʽʟʢʘ, ʘ ʧʽʜʚʽʩʢʠ 9 ʟôʻʜʥʘʥʽ ʚʘʣʦʤ 5 ʟ ʧʽʜʚʽʩʢʘʤʠ 2, ʱʦ ʧʨʠʻʜʥʘʥʽ ʜʦ 

ʢʨʦʥʰʪʝʡʥʽʚ ʥʘ ʙʦʢʦʚʠʥʽ ʨʘʤʠ ʚʽʟʢʘ. ɺʝʨʭʥʽʤʠ ʢʽʥʮʷʤʠ ʧʽʜʚʽʩʢʠ 9 ʟôʻʜʥʘʥʽ 

ʟ ʙʘʣʘʥʩʠʨʘʤʠ 15 ʽ 20 ʧʣʘʥʢʘʤʠ 12. ʏʝʨʝʟ ʬʽʛʫʨʥʽ ʚʠʨʽʟʠ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ 

ʧʽʜʚʽʩʦʢ ʧʨʦʭʦʜʷʪʴ ʧʦʧʝʨʝʯʠʥʠ 8, ʱʦ ʟôʻʜʥʘʥʽ ʧʦʧʘʨʥʦ ʪʷʛʘʤʠ 23, ʷʢʽ 
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ʨʦʟʤʽʱʝʥʽ ʽʟ ʟʦʚʥʽʰʥʴʦʾ ʩʪʦʨʦʥʠ ʢʦʞʥʦʾ ʢʦʣʽʩʥʦʾ ʧʘʨʠ. ɹʘʣʘʥʩʠʨʠ 15 ʽ 20 

ʚʥʠʟʫ ʟôʻʜʥʘʥʽ ʪʷʛʘʤʠ 18 ʧʦʩʪʽʡʥʦʾ ʜʦʚʞʠʥʠ. ʅʠʞʥʽ ʦʪʚʦʨʠ ʚ ʙʘʣʘʥʩʠʨʘʭ 

15, 20 ʧʝʨʝʜʙʘʯʝʥʽ ʜʣʷ ʧʝʨʝʩʪʘʥʦʚʢʠ ʪʷʛʠ 18 ʧʨʠ ʦʙʣʘʜʥʘʥʥʽ ʛʘʣʴʤʽʚʥʦʾ 

ʩʠʩʪʝʤʠ ʨʝʛʫʣʷʪʦʨʘʤʠ ʚʠʭʦʜʫ ʰʪʦʢʘ. 

ʇʦʧʝʨʝʯʠʥʠ 8, ʧʽʜʚʽʩʢʠ 24, ʪʷʛʠ 15 ʽ 23 ʟʘʩʪʨʘʭʦʚʘʥʽ ʚʽʜ ʧʘʜʽʥʥʷ ʥʘ 

ʢʦʣʽʶ ʧʨʠ ʾʭʥʴʦʤʫ ʦʙʨʠʚʽ ʪʨʦʩʘʤʠ 16, 22, ʷʢʽ ʟʘʢʨʽʧʣʝʥʽ ʥʘ ʢʨʦʥʰʪʝʡʥʘʭ 

ʨʘʤʠ ʚʽʟʢʘ ʽ ʛʘʣʴʤʽʚʥʦʤʫ ʮʠʣʽʥʜʨʽ. 

ʐʘʨʥʽʨʥʽ ʟôʻʜʥʘʥʥʷ ʚʘʞʽʣʴʥʦʾ ʩʠʩʪʝʤʠ ʚʠʢʦʥʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʘʣʠʢʽʚ ʽ ʚʪʫʣʦʢ, ʟʘʧʨʝʩʦʚʘʥʠʭ ʚ ʦʪʚʦʨʠ ʜʝʪʘʣʝʡ, ʱʦ ʟôʻʜʥʫʶʪʴʩʷ. ɺʠʭʽʜ 

ʰʪʦʢʘ ʛʘʣʴʤʽʚʥʦʛʦ ʮʠʣʽʥʜʨʘ ʨʝʛʫʣʶʶʪʴ ʟʤʽʥʦʶ ʜʦʚʞʠʥʠ ʪʷʛʠ 23, 

ʧʦʚʝʨʪʘʶʯʠ ʛʚʠʥʪ. ʇʨʠ ʚʠʯʝʨʧʘʥʥʽ ʤʦʞʣʠʚʦʩʪʽ ʨʝʛʫʣʶʚʘʥʥʷ ʚʠʭʦʜʫ ʰʪʦʢʘ 

ʛʚʠʥʪʦʤ ʪʷʛʠ 23 ʩʪʫʧʽʥʯʘʪʝ ʨʝʛʫʣʶʚʘʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʧʝʨʝʩʪʘʥʦʚʢʦʶ 

ʚʘʣʠʢʽʚ ʚ ʥʘʩʪʫʧʥʽ ʦʪʚʦʨʠ ʮʠʭ ʪʷʛ. ɹʦʣʪʠ 10 ʩʣʫʞʘʪʴ ʜʣ ̫ʨʝʛʫʣʶʚʘʥʥʷ 

ʟʘʟʦʨʽʚ ʤʽʞ ʢʦʣʦʜʢʘʤʠ ʽ ʙʘʥʜʘʞʘʤʠ. ɿʘʟʦʨʠ ʤʽʞ ʢʦʣʦʜʢʘʤʠ ʽ ʙʘʥʜʘʞʦʤ ʥʘ 

ʢʽʥʮʷʭ ʢʦʞʥʦʾ ʢʦʣʦʜʢʠ ʨʝʛʫʣʶʶʪʴ ʨʦʟʚʦʨʦʪʦʤ ʢʦʣʦʜʦʢ ʥʘ ʚʘʣʠʢʘʭ 5 ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʨʫʞʠʥ 7 ʽ ʫʧʦʨʥʠʭ ʙʦʣʪʽʚ 6. 

ɹʘʣʘʥʩʠʨ 15 ʚʝʨʭʥʽʤ ʢʽʥʮʝʤ ʚʧʠʨʘʻʪʴʩʷ ʚ ʙʘʣʘʥʩʠʨ 13, ʘ ʙʘʣʘʥʩʠʨ 20 

ʚʧʠʨʘʻʪʴʩʷ ʚ ʛʦʣʦʚʢʫ ʙʦʣʪʘ 19. ʇʨʠ ʜʽʘʤʝʪʨʽ ʙʘʥʜʘʞʘ ʤʝʥʰʝ 1200 ʤʤ 

ʚʘʣʠʢʠ 11 ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʩʪʘʚʠʪʠ ʚ ʢʨʘʡʥʽ ʦʪʚʦʨʠ ʧʣʘʥʢʠ 12. 

ʇʨʠ ʧʥʝʚʤʘʪʠʯʥʦʤʫ ʛʘʣʴʤʫʚʘʥʥʽ ʝʣʝʢʪʨʦʚʦʟʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʛʘʣʴʤʽʚʥʘ ʚʘʞʽʣʴʥʘ ʧʝʨʝʜʘʯʘ ï ʧʨʠʩʪʨʽʡ ʜʣʷ ʧʝʨʝʜʘʯʽ ʪʠʩʢʫ ʩʪʠʩʥʫʪʦʛʦ 

ʧʦʚʽʪʨʷ, ʱʦ ʜʽʻ ʥʘ ʧʦʨʰʝʥʴ ʮʠʣʽʥʜʨʘ, ʯʠ ʟʫʩʠʣʣʷ ʨʫʯʥʦʛʦ ʛʘʣʴʤʘ ʥʘ 

ʛʘʣʴʤʽʚʥʽ ʢʦʣʦʜʢʠ, ʷʢʽ ʧʨʠ ʛʘʣʴʤʫʚʘʥʥʽ ʧʨʠʞʠʤʘʶʪʴʩʷ ʜʦ ʧʦʚʝʨʭʥʽ 

ʢʦʯʝʥʥʷ ʢʦʣʽʩ. ɻɺʇ ʷʚʣʷʻ ʩʦʙʦʶ ʩʠʩʪʝʤʫ ʚʘʞʝʣʽʚ, ʰʘʨʥʽʨʥʦ ʟôʻʜʥʘʥʠʭ 

ʪʷʛʘʤʠ, ʽ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʪʨʠʘʥʛʝʣʽ ʯʠ ʪʨʘʚʝʨʩʠ ʟ ʙʘʰʤʘʢʘʤʠ ʽ ʛʘʣʴʤʽʚʥʠʤʠ 

ʢʦʣʦʜʢʘʤʠ. 

ɺʘʞʽʣʴʥʘ ʧʝʨʝʜʘʯʘ ʝʣʝʢʪʨʦʚʦʟʘ ɺʃ80ʪ ʨʦʟʤʽʱʝʥʘ ʨʦʟʜʽʣʴʥʦ ʥʘ 

ʢʦʞʥʽʡ ʩʪʦʨʦʥʽ ʚʽʟʢʘ ʽ ʟôʻʜʥʘʥʘ ʛʘʣʴʤʽʚʥʠʤʠ ʙʘʣʢʘʤʠ. ɺʽʜ ʦʜʥʦʛʦ 

ʛʘʣʴʤʽʚʥʦʛʦ ʮʠʣʽʥʜʨʘ ʜʽʘʤʝʪʨʦʤ 10'' ʟʜʽʡʩʥʶʻʪʴʩʷ ʜʚʦʩʪʦʨʦʥʥʽʡ ʥʘʪʠʩʢ 

ʛʘʣʴʤʽʚʥʠʭ ʢʦʣʦʜʦʢ ʥʘ ʜʚʘ ʢʦʣʝʩʘ. 
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ʉʧʨʘʮʶʚʘʥʥʷ ʛʘʣʴʤʽʚʥʦʾ ʚʘʞʽʣʴʥʦʾ ʧʝʨʝʜʘʯʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ 

ʯʠʥʦʤ: ʧʨʠ ʧʦʜʘʯʽ ʩʪʠʩʥʫʪʦʛʦ ʧʦʚʽʪʨʷ ʚ ʛʘʣʴʤʽʚʥʠʡ ʮʠʣʽʥʜʨ 1 (ʨʠʩ. 1.3) 

ʧʦʨʰʝʥʴ ʟʽ ʰʪʦʢʦʤ ʨʫʭʘʻʪʴʩʷ ʚʧʨʘʚʦ, ʧʨʠ ʮʴʦʤʫ ʚʠʢʦʥʫʻʪʴʩʷ ʰʚʠʜʢʽ 

ʧʝʨʝʤʽʱʝʥʥʷ ʜʝʪʘʣʝʡ: 

¶ ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʚʘʞʽʣʴ ɸɺ ʧʦʚʝʨʪʘʻʪʴʩʷ ʥʘʚʢʦʣʦ ʰʘʨʥʽʨʘ ɹ, 

ʧʝʨʝʤʽʱʫʻ ʪʷʛʫ ɺɺ ʽ ʧʦʚʝʨʪʘʻ ʚʝʨʪʠʢʘʣʴʥʠʡ ʚʘʞʽʣʴ ɺɼ ʥʘʚʢʦʣʦ ʰʘʨʥʽʨʘ ɻ. 

ʅʠʞʥʽʡ ʢʽʥʝʮʴ ɼ ʚʘʞʝʣʷ ʧʝʨʝʤʽʱʫʻ ʪʨʽʘʥʛʝʣʴ, ʧʨʠʞʠʤʘʶʯʠ ʙʘʰʤʘʢʠ ʟ 

ʢʦʣʦʜʢʘʤʠ ʜʦ ʢʦʣʽʩ (ʧʦʣʦʞʝʥʥʷ, ʱʦ ʧʦʢʘʟʘʥʝ ʰʪʨʠʭʦʚʠʤʠ ʣʽʥʽʷʤʠ); 

¶ ʧʽʩʣʷ ʪʦʛʦ, ʷʢ ʧʝʨʰʘ ʧʘʨʘ ʢʦʣʦʜʦʢ ʧʨʠʪʠʩʥʝʪʴʩʷ ʜʦ ʢʦʣʽʩ, 

ʢʽʥʝʮʴ ʚʘʞʝʣʷ ɼ ʟʘʣʠʰʠʪʴʩʷ ʥʝʨʫʭʦʤʠʤ. ʇʨʠ ʧʦʜʘʣʴʰʦʤʫ ʨʫʩʽ ʚʘʞʝʣʷ ɺɼ 

ʚʣʽʚʦ ʨʘʟʦʤ ʟ ʟʘʪʷʞʢʦʶ ɻɻ ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʚʘʞʽʣʴ (ʧʽʜʚʽʩʢʘ) ɾɽ, 

ʧʨʠʪʠʩʢʘʶʯʠ ʜʨʫʛʫ ʧʘʨʫ ʢʦʣʦʜʦʢ; 

¶ ʚʘʞʽʣʴ ɸɺ ʧʝʨʝʤʽʱʫʻ ʚʧʨʘʚʦ ʟʘʪʷʞʢʫ ɹɹ1, ʽ ʯʝʨʝʟ ʪʷʛʫ ɺ1ɺ1 ʟ 

ʚʘʞʝʣʝʤ ɺ1ɼ1 ʧʨʠʪʠʩʢʫʻ ʪʨʝʪʶ ʧʘʨʫ ʢʦʣʦʜʦʢ [14]. 

ʇʦʜʘʣʴʰʠʡ ʧʦʚʦʨʦʪ ʚʘʞʝʣʷ ɺ1ɼ1 ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʚʢʦʣʦ ʥʝʨʫʭʦʤʦʛʦ 

ʰʘʨʥʽʨʘ ɼ1, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʟʘʪʷʞʢʘ ɻ1ɻ1 ʧʝʨʝʤʽʩʪʠʪʴʩʷ ʚʧʨʘʚʦ ʽ ʚʘʞʽʣʴ 

ɾ1ɽ1 ʧʨʠʪʠʩʥʝ ʜʦ ʙʘʥʜʘʞʽʚ ʯʝʪʚʝʨʪʫ ʧʘʨʫ ʢʦʣʦʜʦʢ. 
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ʈʠʩʫʥʦʢ 1.3 ï ʈʦʙʦʪʘ ʛʘʣʴʤʽʚʥʦʾ ʚʘʞʽʣʴʥʦʾ ʧʝʨʝʜʘʯʽ ʝʣʝʢʪʨʦʚʦʟʘ 

ɺʃ80ʪ 



 23 

ʅʘ ʨʠʩ. 1.3 ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘʩʪʫʧʥʽ ʩʢʣʘʜʦʚʽ ʚʘʞʽʣʴʥʦʾ ʩʠʩʪʝʤʠ: 1 ï 

ʛʘʣʴʤʽʚʥʠʡ ʮʠʣʽʥʜʨ, 2 ï ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʚʘʞʽʣʴ, 3 ï ʪʷʛʘ, 4 ï ʪʷʛʘ ʨʫʯʥʦʛʦ 

ʛʘʣʴʤʘ, 5 ï ʚʝʨʪʠʢʘʣʴʥʠʡ ʚʘʞʽʣʴ, 6 ï ʟʘʪʷʞʢʘ(ʨʦʟʧʽʨʢʘ), 7 ï ʧʽʜʚʽʩʢʘ, 8 ï 

ʢʦʣʦʜʢʘ, 9 ï ʙʘʰʤʘʢ. 

 

1.4 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʥʝʚʤʘʪʠʯʥʦʾ ʧʽʜʩʠʩʪʝʤʠ ʛʘʣʴʤʽʚʥʦʾ 

ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʧʦʪʷʛʘ 

ʇʥʝʚʤʘʪʠʯʥʘ ʩʠʩʪʝʤʘ ʩʣʫʛʫʻ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ 

ʧʥʝʚʤʘʪʠʯʥʦʛʦ ʛʘʣʴʤʘ ʧʦʾʟʜʘ ʪʘ ʜʣʷ ʜʦʧʦʤʽʞʥʠʭ ʢʽʣ. 

ʇʥʝʚʤʘʪʠʯʥʝ ʛʘʣʴʤʦ ʧʨʠʟʥʘʯʝʥʝ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʰʪʫʯʥʦʛʦ ʦʧʦʨʫ ʨʫʭʫ 

ʧʦʾʟʜʘ ʯʠ ʚʣʘʩʥʝ ʝʣʝʢʪʨʦʚʦʟʘ ʟ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʽ ʡʦʛʦ 

ʟʫʧʠʥʢʠ. ʅʘ ʝʣʝʢʪʨʦʚʦʟʽ ʽʩʥʫʶʪʴ ʜʚʘ ʚʠʜʠ ʧʥʝʚʤʘʪʠʯʥʠʭ ʛʘʣʴʤ: 

ʧʨʷʤʦʜʽʶʯʠʡ ʥʝʘʚʪʦʤʘʪʠʯʥʠʡ (ʛʘʣʴʤʫʚʘʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʢʨʘʥʦʤ 

ʜʦʧʦʤʽʞʥʦʛʦ ʛʘʣʴʤʘ ʫʤ. ˉ254.000-1) ʽ ʘʚʪʦʤʘʪʠʯʥʠʡ (ʛʘʣʴʤʫʚʘʥʥʷ 

ʚʠʢʦʥʫʻʪʴʩʷ ʧʦʚʽʪʨʦʨʦʟʧʦʜʽʣʴʥʠʢʦʤ ʫʤ. ˉ483.000) [24]. 

ɼʞʝʨʝʣʦʤ ʩʪʠʩʥʫʪʦʛʦ ʧʦʚʽʪʨʷ ʥʘ ʝʣʝʢʪʨʦʚʦʟʽ ʷʚʣʷʶʪʴʩʷ ʜʚʘ 

ʢʦʤʧʨʝʩʦʨʘ ʂʄ1, ʱʦ ʧʨʠʚʦʜʷʪʴʩʷ ʚ ʨʫʭ ʘʩʠʥʭʨʦʥʥʠʤʠ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘʤʠ ʟ 

ʢʦʨʦʪʢʦ ʟʘʤʢʥʫʪʠʤ ʨʦʪʦʨʦʤ ɸɽ92-402, ʚʩʪʘʥʦʚʣʝʥʽ ʧʦ ʦʜʥʦʤʫ ʥʘ ʢʦʞʥʽʡ 

ʩʝʢʮʽʾ. ʇʨʠ ʚʠʭʦʜʽ ʽʟ ʣʘʜʫ ʦʜʥʦʛʦ ʽʟ ʢʦʤʧʨʝʩʦʨʽʚ ʧʝʨʝʜʙʘʯʝʥʘ ʨʦʙʦʪʘ 

ʝʣʝʢʪʨʦʚʦʟʘ ʚʽʜ ʥʝʧʦʰʢʦʜʞʝʥʦʛʦ ʢʦʤʧʨʝʩʦʨʘ. 

ʇʦʚʽʪʨʷ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʫ ʢʦʤʧʨʝʩʦʨ, ʦʯʠʱʫʻʪʴʩʷ ʚʽʜ ʧʠʣʫ ʜʚʦʤʘ 

ʬʽʣʴʪʨʘʤʠ, ʱʦ ʚʩʪʘʥʦʚʣʝʥʽ ʥʘ ʮʠʣʽʥʜʨʘʭ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ ʢʦʤʧʨʝʩʦʨʘ. ɼʣʷ 

ʢʦʥʪʨʦʣʶ ʪʠʩʢʫ ʤʘʩʪʠʣʘ ʚ ʤʘʩʣʷʥʽʡ ʩʠʩʪʝʤʽ ʢʦʤʧʨʝʩʦʨʘ ʥʘ ʡʦʛʦ ʧʝʨʝʜʥʽʡ 

ʯʘʩʪʠʥʽ ʚʩʪʘʥʦʚʣʝʥʠʡ ʤʘʥʦʤʝʪʨ ʽʟ ʨʦʟôʻʜʥʫʚʘʣʴʥʠʤ ʢʣʘʧʘʥʦʤ.  

ʂʦʤʧʨʝʩʦʨ ʢʦʞʥʦʾ ʩʝʢʮʽʾ ʥʘʢʘʯʫʻ ʧʦʚʽʪʨʷ ʚ ʪʨʠ ʛʦʣʦʚʥʠʭ ʨʝʟʝʨʚʫʘʨʠ 

ʈʉ1-ʈʉ3 ʟʘʛʘʣʴʥʦʶ ʤʽʩʪʢʽʩʪʶ 900 ʣ ʜʦ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʚʝʨʭʥʴʦʛʦ 

ʛʨʘʥʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ 0,9 ʄʇʘ (9,0 ʢʛʩ/ʩʤ
2
), ʘ ʧʦʪʽʤ ʘʚʪʦʤʘʪʠʯʥʦ 

ʚʽʜʢʣʶʯʘʻʪʴʩʷ ʨʝʛʫʣʷʪʦʨʦʤ ʪʠʩʢʫ ʈɻɼ ʽ ʥʘʥʦʚʦ ʟʘʧʫʩʢʘʻʪʴʩʷ, ʢʦʣʠ ʪʠʩʢ ʚ 
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ʛʦʣʦʚʥʠʭ ʨʝʟʝʨʚʫʘʨʘʭ ʚʧʘʜʝ ʜʦ 0,75 ʄʇʘ (7,5 ʢʛʩ/ ʩʤ
2
). ʅʘ ʚʠʧʘʜʦʢ 

ʥʝʩʧʨʘʚʥʦʩʪʽ ʨʝʛʫʣʷʪʦʨʘ ʪʠʩʢʫ ʛʦʣʦʚʥʽ ʨʝʟʝʨʚʫʘʨʠ ʟʘʭʠʱʝʥʽ ʟʘʧʦʙʽʞʥʠʤʠ 

ʢʣʘʧʘʥʘʤʠ ʂʇ1 ʽ ʂʇ2, ʚʽʜʨʝʛʫʣʴʦʚʘʥʠʤʠ ʥʘ ʩʧʨʘʮʶʚʘʥʥʷ ʧʨʠ ʪʠʩʢʫ ʚ 

ʛʦʣʦʚʥʠʭ ʨʝʟʝʨʚʫʘʨʘʭ: ʟʽ ʩʪʦʨʦʥʠ ʢʦʤʧʨʝʩʦʨʘ ʧʝʨʝʜ ʟʚʦʨʦʪʥʠʤ ʢʣʘʧʘʥʦʤ 

ʂʇ1 ï 0,98 ʄʇʘ (9,8 ʢʛʩ/ʩʤ
2
), ʧʽʩʣʷ ʟʚʦʨʦʪʥʦʛʦ ʢʣʘʧʘʥʘ ʂʇ2 ï 1,0 ʄʇʘ (10 

ʢʛʩ/ ʩʤ
2
) (ʜʠʚ ʨʠʩ. 1.4). 

ʅʘ ʥʘʧʽʨʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʽ ʤʽʞ ʢʦʤʧʨʝʩʦʨʦʤ ʽ ʛʦʣʦʚʥʠʤʠ 

ʨʝʟʝʨʚʫʘʨʘʤʠ ʚʩʪʘʥʦʚʣʝʥʠʡ ʟʚʦʨʦʪʥʠʡ ʢʣʘʧʘʥ ʂʆ1, ʷʢʠʡ ʚ ʥʦʨʤʘʣʴʥʦʤʫ 

ʨʝʞʠʤʽ ʨʦʟʚʘʥʪʘʞʫʻ ʢʣʘʧʘʥʠ ʢʦʤʧʨʝʩʦʨʘ ʧʨʠ ʡʦʛʦ ʟʫʧʠʥʢʘʭ ʚʽʜ 

ʧʨʦʪʠʪʠʩʢʫ ʩʪʠʩʥʫʪʦʛʦ ʧʦʚʽʪʨʷ, ʘ ʚ ʘʚʘʨʽʡʥʦʤʫ ʨʝʞʠʤʽ (ʧʦʣʦʤʢʘ 

ʢʦʤʧʨʝʩʦʨʘ) ʘʚʪʦʤʘʪʠʯʥʦ ʚʽʜʢʣʶʯʘʻ ʥʝʩʧʨʘʚʥʠʡ ʢʦʤʧʨʝʩʦʨ ʚʽʜ ʛʦʣʦʚʥʠʭ 

ʨʝʟʝʨʚʫʘʨʽʚ, ʥʘʧʦʚʥʝʥʥʷ ʷʢʠʭ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʙʫʜʝ ʚʠʢʦʥʫʚʘʪʠʩʴ ʚʽʜ 

ʢʦʤʧʨʝʩʦʨʘ 2-ʾ ʩʝʢʮʽʾ. ʅʘ ʮʴʦʤʫ ʞ ʪʨʫʙʦʧʨʦʚʦʜʽ ʟʘ ʟʚʦʨʦʪʥʠʤ ʢʣʘʧʘʥʦʤ 

ʚʩʪʘʥʦʚʣʝʥʠʡ ʤʘʩʣʦʚʽʜʜʽʣʴʥʠʢ ʄʆ1, ʱʦ ʦʯʠʱʫʻ ʧʦʚʽʪʨʷ, ʷʢʝ ʥʘʢʘʯʫʻʪʴʩʷ 

ʢʦʤʧʨʝʩʦʨʦʤ, ʚʽʜ ʜʦʤʽʰʦʢ ʧʘʨʽʚ ʤʘʩʣʘ. ɼʣʷ ʚʠʜʘʣʝʥʥʷ ʢʦʥʜʝʥʩʘʪʫ ʽʟ 

ʤʘʩʣʦʚʽʜʜʽʣʴʥʠʢʘ ʩʣʫʛʫʻ ʚʠʧʫʩʢʥʠʡ ʢʨʘʥ ʂʅ15. 

ʂʦʥʜʝʥʩʘʪ, ʱʦ ʚʠʜʽʣʷʻʪʴʩʷ ʚ ʛʦʣʦʚʥʠʭ ʨʝʟʝʨʚʫʘʨʘʭ, ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʚ 

ʨʝʟʝʨʚʫʘʨʘʭ-ʟʙʽʨʥʠʢʘʭ PC11-ʈʉ13, ʟʚʽʜʢʠ ʧʝʨʽʦʜʠʯʥʦ ʚʠʜʘʣʷʻʪʴʩʷ ʚ 

ʘʪʤʦʩʬʝʨʫ ʚʢʣʶʯʝʥʥʷʤ ʝʣʝʢʪʨʦʧʥʝʚʤʘʪʠʯʥʠʭ ʢʣʘʧʘʥʽʚ ʜʠʩʪʘʥʮʽʡʥʦʾ 

ʧʨʦʜʫʚʢʠ ʂɽʇ10-ʂɽʇ12, ʫʧʨʘʚʣʽʥʥʷ ʷʢʠʤʠ ʚʠʚʝʜʝʥʦ ʥʘ ʧʦʩʪ ʤʘʰʠʥʽʩʪʘ 

ʦʙʦʭ ʩʝʢʮʽʡ. ʇʨʦʜʫʚʢʫ ʨʝʟʝʨʚʫʘʨʽʚ ʽ ʟʤʽʡʦʚʠʢʽʚ ʚʠʢʦʥʫʶʪʴ ʧʦʩʣʽʜʦʚʥʠʤ 

ʚʢʣʶʯʝʥʥʷʤ ʯʦʪʠʨʴʦʭ ʢʥʦʧʦʢ, ʚʩʪʘʥʦʚʣʝʥʠʭ ʥʘ ʧʫʣʴʪʽ ʤʘʰʠʥʽʩʪʘ. 

ɽʣʝʢʪʨʦʧʥʝʚʤʘʪʠʯʥʽ ʢʣʘʧʘʥʠ ʤʘʶʪʴ ʝʣʝʢʪʨʦʦʙʽʛʨʽʚʘʯʽ, ʱʦ ʦʙʝʨʽʛʘʶʪʴ ʾʭ 

ʚʽʜ ʧʨʦʤʝʨʟʘʥʥʷ. ʄʽʞ ʨʝʟʝʨʚʫʘʨʘʤʠ-ʟʙʽʨʢʘʤʠ ʽ ʢʣʘʧʘʥʘʤʠ ʧʨʦʜʫʚʢʠ 

ʚʩʪʘʥʦʚʣʝʥʽ ʨʦʟ'ʻʜʥʫʚʘʣʴʥʽ ʢʨʘʥʠ ʂʅ4-ʂʅ6, ʱʦ ʚʽʜʢʣʶʯʘʶʪʴ ʢʣʘʧʘʥʠ ʫ 

ʨʘʟʽ ʚʠʭʦʜʫ ʾʭ ʟ ʣʘʜʫ. ʅʦʨʤʘʣʴʥʝ ʧʦʣʦʞʝʥʥʷ ʢʨʘʥʽʚ ʚʽʜʢʨʠʪʝ, ʨʫʯʢʘ 

ʨʦʟʪʘʰʦʚʘʥʘ ʫʟʜʦʚʞ ʪʨʫʙʠ ʚʛʦʨʫ. 

ɼʣʷ ʟʘʨʷʜʢʠ ʨʝʟʝʨʚʫʘʨʽʚ ʚʽʜ ʩʪʦʨʦʥʥʴʦʛʦ ʜʞʝʨʝʣʘ ʩʪʠʩʥʝʥʦʛʦ ʧʦʚʽʪʨʷ 

ʞʠʚʣʷʯʘ ʤʘʛʽʩʪʨʘʣʴ ʤʘʻ ʚʠʚʦʜʠ ʥʘ ʙʫʬʝʨʥʽ ʙʨʫʩʠ ʢʫʟʦʚʘ, ʱʦ ʟʘʢʽʥʯʫʶʪʴʩʷ 

ʢʽʥʮʝʚʠʤʠ ʢʨʘʥʘʤʠ ʂʅʂ1 ʽ ʩʧʦʣʫʯʥʠʤʠ ʨʫʢʘʚʘʤʠ ʈʋ1. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 
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ʨʦʟ'ʻʜʥʫʚʘʣʴʥʠʡ ʢʨʘʥ ʂʅ9 ʧʝʨʝʢʨʠʚʘʶʪʴ, ʢʽʥʮʝʚʠʡ ʢʨʘʥ ʂʅʂ1 ʽ 

ʨʦʟ'ʻʜʥʫʚʘʣʴʥʠʡ ʂʅ23 ʚʽʜʢʨʠʚʘʶʪʴ. ʈʫʢʘʚ ʈʋ1 ʟ'ʻʜʥʫʶʪʴ ʟ ʩʪʦʨʦʥʥʽʤ 

ʜʞʝʨʝʣʦʤ ʩʪʠʩʥʝʥʦʛʦ ʧʦʚʽʪʨʷ. ʉʪʠʩʥʝʥʝ ʧʦʚʽʪʨʷ ʟ ʞʠʚʣʷʯʦʾ ʤʘʛʽʩʪʨʘʣʽ 

ʯʝʨʝʟ ʢʨʘʥ ʤʘʰʠʥʽʩʪʘ ʂʈʄ (ʫʤ. ˉ 395.000-3) ʥʘʜʭʦʜʠʪʴ ʚ ʛʘʣʴʤʽʚʥʫ 

ʤʘʛʽʩʪʨʘʣʴ ʝʣʝʢʪʨʦʚʦʟʘ, ʷʢʘ, ʷʢ ʽ ʞʠʚʣʷʯʘ ʤʘʛʽʩʪʨʘʣʴ, ʧʨʦʭʦʜʠʪʴ ʫʟʜʦʚʞ 

ʫʩʴʦʛʦ ʝʣʝʢʪʨʦʚʦʟʘ ʽ ʤʘʻ ʥʘ ʙʫʬʝʨʥʠʭ ʙʨʫʩʘʭ ʚʠʩʥʦʚʢʠ, ʱʦ ʟʘʢʽʥʯʫʶʪʴʩʷ 

ʢʽʥʮʝʚʠʤʠ ʢʨʘʥʘʤʠ ʂʅʂ2 ʽ ʟôʻʜʥʫʚʘʣʴʥʠʤʠ ʨʫʢʘʚʘʤʠ ʈʋ2 . ʊʠʩʢ ʚ 

ʛʘʣʴʤʽʚʥʽʡ ʤʘʛʽʩʪʨʘʣʽ ʨʝʛʫʣʶʶʪʴ ʧʦʚʦʨʦʪʦʤ ʛʦʣʦʚʢʠ ʨʝʜʫʢʪʦʨʘ ʢʨʘʥʘ 

ʤʘʰʠʥʽʩʪʘ ʂʈʄ. ɼʣʷ ʧʘʩʘʞʠʨʩʴʢʠʭ ʧʦʾʟʜʽʚ ʚʦʥʦ ʜʦʨʽʚʥʶʻ 0,5-0,52 ʄʇʘ 

(5,0-5,2 ʢʛʩ/ʩʤ
2
), ʜʣʷ ʚʘʥʪʘʞʥʠʭ 0,53-0,55 ʄʇʘ (5,3-5,5 ʢʛʩ/ʩʤ

2
). 

ʅʘ ʧʦʩʪʘʭ ʤʘʰʠʥʽʩʪʘ ʚ ʦʙʦʭ ʢʘʙʽʥʘʭ ʚʩʪʘʥʦʚʣʝʥʦ ʧʨʠʩʪʨʽʡ 

ʙʣʦʢʫʚʘʥʥʷ ʛʘʣʴʤ ɸɹʊ, ʷʢʠʡ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʘʚʠʣʴʥʦʛʦ 

ʚʢʣʶʯʝʥʥʷ ʛʘʣʴʤʽʚʥʦʾ ʩʠʩʪʝʤʠ ʜʚʦʢʘʙʽʥʥʦʛʦ ʣʦʢʦʤʦʪʠʚʘ ʧʨʠ ʟʤʽʥʽ 

ʤʘʰʠʥʽʩʪʦʤ ʢʘʙʽʥʠ ʢʝʨʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʥʝʤʦʞʣʠʚʦʩʪʽ ʧʨʠʚʝʜʝʥʥʷ ʚ ʨʫʭ 

ʣʦʢʦʤʦʪʠʚʘ ʟ ʥʝʨʦʙʦʯʦʾ ʢʘʙʽʥʠ. 

ʋ ʢʦʞʥʽʡ ʩʝʢʮʽʾ ʥʘ ʚʽʜʨʦʩʪʢʫ ʛʘʣʴʤʽʚʥʦʾ ʤʘʛʽʩʪʨʘʣʽ ʚʩʪʘʥʦʚʣʝʥʠʡ 

ʧʦʚʽʪʨʦʨʦʟʧʦʜʽʣʴʥʠʢ  ɺʈ ʟ ʨʦʙʦʯʦʶ ʢʘʤʝʨʦʶ ʂɺʈ, ʟʚ'ʷʟʘʥʦʾ ʟ ʟʘʧʘʩʥʠʤ 

ʨʝʟʝʨʚʫʘʨʦʤ ʈʉ4 ʤʽʩʪʢʽʩʪʶ 55 ʣ ʽ ʽʤʧʫʣʴʩʥʦʾ ʤʘʛʽʩʪʨʘʣʣʶ, ʷʢʘ ʟ'ʻʜʥʫʻʪʴʩʷ ʟ 

ʢʨʘʥʘʤʠ ʜʦʧʦʤʽʞʥʦʛʦ ʛʘʣʴʤʘ ʂɺʊ. ɺʽʜʢʣʶʯʝʥʥʷ ʧʦʚʽʪʨʦʨʦʟʧʦʜʽʣʴʥʠʢʘ ʚʽʜ 

ʛʘʣʴʤʽʚʥʦʾ ʤʘʛʽʩʪʨʘʣʽ ʚʠʢʦʥʫʻʪʴʩʷ ʨʦʟ'ʻʜʥʫʚʘʣʴʥʠʤ ʢʨʘʥʦʤ ʂʅ8, ʚʽʜ 

ʽʤʧʫʣʴʩʥʦʾ ʤʘʛʽʩʪʨʘʣʽ ï ʢʨʘʥʦʤ ʂʅ20. 

ɿ ʤʝʪʦʶ ʧʨʠʩʢʦʨʝʥʥʷ ʥʘʧʦʚʥʝʥʥʷ ʛʘʣʴʤʽʚʥʠʭ ʮʠʣʽʥʜʨʽʚ ʽ ʩʢʦʨʦʯʝʥʥʷ 

ʛʘʣʴʤʽʚʥʦʛʦ ʰʣʷʭʫ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʧʦʦʜʠʥʦʢʦʛʦ ʝʣʝʢʪʨʦʚʦʟʘ, 

ʧʦʚʽʪʨʦʨʦʟʧʦʜʽʣʴʥʠʢʠ ʫʚʽʤʢʥʝʥʽ ʥʘ ʦʙʦʭ ʩʝʢʮʽʷʭ. ɯʤʧʫʣʴʩʥʘ ʤʘʛʽʩʪʨʘʣʴ ʚ 

ʤʽʞʩʝʢʮʽʡʥʠʭ ʟ'ʻʜʥʘʥʥʷʭ ʚʽʜʩʫʪʥʷ. ɻʘʣʴʤʫʚʘʥʥʷ ʩʝʢʮʽʡ ʘʚʪʦʤʘʪʠʯʥʠʤ 

ʛʘʣʴʤʦʤ ʚʠʢʦʥʫʻʪʴʩʷ ʘʚʪʦʥʦʤʥʦ ʧʨʠ ʢʝʨʫʚʘʥʥʽ ʟ ʙʫʜʴ-ʷʢʦʾ ʢʘʙʽʥʠ. 

ʋ ʢʦʞʥʽʡ ʩʝʢʮʽʾ ʚʩʪʘʥʦʚʣʝʥʦ ʨʝʣʝ ʪʠʩʢʫ ʈɼ, ʱʦ ʧʨʘʮʶʻ ʥʘ ʦʜʥʫ 

ʛʨʫʧʫ ʛʘʣʴʤʽʚʥʠʭ ʮʠʣʽʥʜʨʽʚ. ʎʝ ʨʝʣʝ ʧʨʠʟʥʘʯʝʥʝ ʜʣʷ ʧʨʠʩʢʦʨʝʥʥʷ ʚʽʜʧʫʩʢʫ 

ʛʘʣʴʤ. ʅʘ ʚʽʜʨʦʩʪʢʫ ʪʨʫʙʦʧʨʦʚʦʜʫ ʤʽʞ ʞʠʚʣʷʯʦʶ ʤʘʛʽʩʪʨʘʣʣʶ ʽ ʨʝʣʝ ʪʠʩʢʫ 

ʚʩʪʘʥʦʚʣʝʥʠʡ ʨʝʜʫʢʪʦʨ ʂʈɿ, ʱʦ ʧʦʥʠʞʫʻ ʪʠʩʢ ʧʦʚʽʪʨʷ ʞʠʚʣʷʯʦʾ ʤʘʛʽʩʪʨʘʣʽ, 
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ʱʦ ʥʘʜʭʦʜʠʪʴ ʚ ʨʝʣʝ ʪʠʩʢʫ, ʜʦ 0,5 ʄʇʘ (5,0 ʢʛʩ/ʩʤ
2
). ʂʨʘʥʠ ʂʅ10 ʽ ʂʅ28, 

ʱʦ ʚʩʪʘʥʦʚʣʝʥʽ ʧʝʨʝʜ ʨʝʣʝ ʪʠʩʢʫ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʡʦʛʦ ʚʽʜʢʣʶʯʝʥʥʷ ʫ ʨʘʟʽ 

ʧʦʰʢʦʜʞʝʥʥʷ. 

ʇʨʠ ʛʘʣʴʤʫʚʘʥʥʽ ʝʣʝʢʪʨʦʚʦʟʘ ʙʫʜʴ-ʷʢʠʤ ʟ ʛʘʣʴʤʽʚʥʠʭ ʢʨʘʥʽʚ ʦʜʥʘ 

ʛʨʫʧʘ ʛʘʣʴʤʽʚʥʠʭ ʮʠʣʽʥʜʨʽʚ (ʎɿ ʪʘ ʎ4) ʥʘʧʦʚʥʶʻʪʴʩʷ ʩʪʠʩʥʝʥʠʤ ʧʦʚʽʪʨʷʤ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʯʝʨʝʟ ʢʨʘʥ ʂɺʊ, ʽʥʰʘ (ʎ5 ʽ ʎ6) ï ʯʝʨʝʟ ʨʝʣʝ ʪʠʩʢʫ ʈɼ. 

ʉʪʠʩʥʝʥʝ ʧʦʚʽʪʨʷ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʚ 1-ʫ ʛʨʫʧʫ ʛʘʣʴʤʽʚʥʠʭ ʮʠʣʽʥʜʨʽʚ, 

ʦʜʥʦʯʘʩʥʦ ʧʦʜʘʻ ʽʤʧʫʣʴʩ ʥʘ ʜʽʘʬʨʘʛʤʫ ʨʝʣʝ ʪʠʩʢʫ, ʦʧʫʩʢʘʶʯʠ ʾʾ. ʇʦʚʽʪʨʷ ʟ 

ʞʠʚʠʣʴʥʦʾ ʤʘʛʽʩʪʨʘʣʽ ʯʝʨʝʟ ʨʝʜʫʢʪʦʨ ʂʈɿ ʽ ʨʝʣʝ ʪʠʩʢʫ ʈɼ ʥʘʜʭʦʜʠʪʴ ʚ 2-ʫ 

ʛʨʫʧʫ ʛʘʣʴʤʽʚʥʠʭ ʮʠʣʽʥʜʨʽʚ. 

ʇʨʠ ʛʘʣʴʤʫʚʘʥʥʽ ʢʨʘʥʦʤ ʤʘʰʠʥʽʩʪʘ ʂʈʄ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʥʠʞʝʥʥʷ 

ʪʠʩʢʫ ʚ ʛʘʣʴʤʽʚʥʽʡ ʤʘʛʽʩʪʨʘʣʽ ʰʣʷʭʦʤ ʫʩʪʘʥʦʚʢʠ ʨʫʢʦʷʪʢʠ ʢʨʘʥʘ ʫ 

ʚʽʜʧʦʚʽʜʥʝ ʛʘʣʴʤʽʚʥʝ ʧʦʣʦʞʝʥʥʷ. ʉʪʠʩʥʝʥʝ ʧʦʚʽʪʨʷ ʟ ʟʘʧʘʩʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ 

ʈʉ4 ʢʦʞʥʦʾ ʩʝʢʮʽʾ ʯʝʨʝʟ ʧʦʚʽʪʨʦʨʦʟʧʦʜʽʣʴʥʠʢ ɺʈ ʥʘʜʭʦʜʠʪʴ ʚ ʢʨʘʥ 

ʜʦʧʦʤʽʞʥʦʛʦ ʛʘʣʴʤʘ ʂɺʊ, ʚʽʜʞʠʤʘʻ ʡʦʛʦ ʧʦʨʰʝʥʴ ʽ ʚʽʜʢʨʠʚʘʻ ʜʦʩʪʫʧ 

ʧʦʚʽʪʨʷ ʟ ʞʠʚʣʷʯʦʾ ʤʘʛʽʩʪʨʘʣʽ ʚ ʤʘʛʽʩʪʨʘʣʴ ʛʘʣʴʤʽʚʥʠʭ ʮʠʣʽʥʜʨʽʚ ʽ ʜʘʣʽ ʚ 

ʛʘʣʴʤʽʚʥʽ ʮʠʣʽʥʜʨʠ. ɻʘʣʴʤʫʚʘʥʥʷ ʝʣʝʢʪʨʦʚʦʟʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʦʜʥʦʯʘʩʥʦ ʟ 

ʛʘʣʴʤʫʚʘʥʥʷʤ ʚʩʴʦʛʦ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ. ɻʘʣʴʤʽʚʥʽ ʥʘʪʠʩʢʘʥʥʷ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʩʪʫʧʝʥʶ ʨʦʟʨʷʜʞʝʥʥʷ ʛʘʣʴʤʽʚʥʦʾ ʤʘʛʽʩʪʨʘʣʽ. 

ʇʽʜ ʯʘʩ ʚʽʜʧʫʩʢʘʥʥʷ ʛʘʣʴʤ ʧʦʾʟʜʘ ʢʨʘʥʦʤ ʤʘʰʠʥʽʩʪʘ ʂʈʄ 

ʧʦʚʽʪʨʦʨʦʟʧʦʜʽʣʴʥʠʢ ɺʈ ʢʦʞʥʦʾ ʩʝʢʮʽʾ, ʟʥʠʞʫʶʯʠ ʪʠʩʢ ʧʦʚʽʪʨʷ, ʱʦ 

ʧʽʜʚʦʜʠʪʴʩʷ ʜʦ ʢʨʘʥʘ ʂɺʊ, ʧʨʠʚʦʜʠʪʴ ʡʦʛʦ ʚ ʜʽʶ, ʽ ʧʦʚʽʪʨʷ ʟ ʛʘʣʴʤʽʚʥʠʭ 

ʮʠʣʽʥʜʨʽʚ ʚʠʭʦʜʠʪʴ ʚ ʘʪʤʦʩʬʝʨʫ ʯʝʨʝʟ ʢʨʘʥ ʂɺʊ ʽ ʨʝʣʝ ʪʠʩʢʫ ʈɼ. 

ɺʽʜʙʫʚʘʻʪʴʩʷ ʧʦʚʥʠʡ ʘʙʦ ʯʘʩʪʢʦʚʠʡ ʚʽʜʧʫʩʢ ʛʘʣʴʤ ʝʣʝʢʪʨʦʚʦʟʘ ʽ ʩʢʣʘʜʫ. 

ʂʨʽʤ ʪʦʛʦ, ʧʦʩʪʘʥʦʚʢʦʶ ʨʫʯʢʠ ʢʨʘʥʘ ʂɺʊ ʚ ʚʽʜʧʫʩʢʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʤʦʞʥʘ 

ʚʠʢʦʥʘʪʠ ʧʦʚʥʝ ʘʙʦ ʯʘʩʪʢʦʚʝ ʚʽʜʧʫʱʝʥʥʷ ʛʘʣʴʤ ʝʣʝʢʪʨʦʚʦʟʘ ʧʨʠ 

ʟʘʛʘʣʴʤʦʚʘʥʦʤʫ ʘʚʪʦʤʘʪʠʯʥʠʤ ʛʘʣʴʤʦʤ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ. ɼʣʷ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʚʽʜʧʫʱʝʥʥʷ ʛʘʣʴʤʘ ʨʦʙʦʯʘ ʢʘʤʝʨʘ ʂɺʈ 

ʧʦʚʽʪʨʦʨʦʟʧʦʜʽʣʴʥʠʢʘ ʤʘʻ ʨʫʯʥʠʡ ʚʠʧʫʩʢʥʠʡ ʢʣʘʧʘʥ. 
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ʂʨʽʤ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʛʘʣʴʤʘ, ʝʣʝʢʪʨʦʚʦʟ ʤʘʻ ʜʦʧʦʤʽʞʥʝ ʛʘʣʴʤʦ, ʷʢʝ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʧʦʦʜʠʥʦʢʦʛʦ ʝʣʝʢʪʨʦʚʦʟʘ, ʤʘʥʝʚʨʦʚʦʾ 

ʨʦʙʦʪʠ, ʩʪʠʩʥʝʥʥʷ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʽ ʝʢʩʪʨʝʥʦʤʫ ʛʘʣʴʤʫʚʘʥʥʽ. ʇʨʠ 

ʛʘʣʴʤʫʚʘʥʥʽ ʢʨʘʥʦʤ ʜʦʧʦʤʽʞʥʦʛʦ ʛʘʣʴʤʘ ʂɺʊ ʧʦʚʽʪʨʷ ʟ ʞʠʚʣʷʯʦʾ 

ʤʘʛʽʩʪʨʘʣʽ ʯʝʨʝʟ ʢʨʘʥ ʂɺʊ ʽ ʨʝʣʝ ʪʠʩʢʫ ʈɼ ʥʘʜʭʦʜʠʪʴ ʚ ʛʘʣʴʤʽʚʥʽ ʮʠʣʽʥʜʨʠ. 

ʇʝʨʝʩʪʘʥʦʚʢʦʶ ʨʫʯʢʠ ʢʨʘʥʘ ʂɺʊ ʟ ʧʦʾʟʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʫ ʚʽʜʧʦʚʽʜʥʝ 

ʛʘʣʴʤʽʚʥʝ ʧʦʣʦʞʝʥʥʷ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʙʫʜʴ-ʷʢʽ ʤʦʞʣʠʚʽ ʜʣʷ ʢʨʘʥʘ ʂɺʊ 

ʩʪʫʧʝʥʽ ʛʘʣʴʤʫʚʘʥʥʷ. 

ʇʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʝʣʝʢʪʨʦʚʦʟʘ ʚ ʥʝʜʽʶʯʦʤʫ ʩʪʘʥʽ (ʭʦʣʦʜʥʠʤ 

ʨʝʟʝʨʚʦʤ) ʧʦʚʽʪʨʷ ʟ ʛʘʣʴʤʽʚʥʦʾ ʤʘʛʽʩʪʨʘʣʽ ʚʝʜʫʯʦʛʦ ʣʦʢʦʤʦʪʠʚʘ, 

ʧʨʦʡʰʦʚʰʠ ʢʨʘʥ ʭʦʣʦʜʥʦʛʦ ʨʝʟʝʨʚʫ ʂʅ22, ʥʘʧʦʚʥʶʻ ʛʦʣʦʚʥʽ ʨʝʟʝʨʚʫʘʨʠ 

ʝʣʝʢʪʨʦʚʦʟʘ ʜʦ ʟʘʨʷʜʥʦʛʦ ʪʠʩʢʫ ʛʘʣʴʤʽʚʥʦʾ ʤʘʛʽʩʪʨʘʣʽ ʚʝʜʫʯʦʛʦ ʣʦʢʦʤʦʪʠʚʘ 

ʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʛʘʣʴʤʫʚʘʥʥʷ ʝʣʝʢʪʨʦʚʦʟʘ. ɼʽʷ ʩʭʝʤʠ ʚ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʘʥʘʣʦʛʽʯʥʦ ʦʧʠʩʘʥʦʤʫ ʚʠʱʝ. 

ʋ ʨʘʟʽ ʚʠʭʦʜʫ ʟ ʣʘʜʫ ʦʜʥʦʛʦ ʟ ʛʘʣʴʤʽʚʥʠʭ ʮʠʣʽʥʜʨʽʚ ʘʙʦ ʦʙʨʠʚʫ 

ʟ'ʻʜʥʫʚʘʣʴʥʦʛʦ ʨʫʢʘʚʘ ʈʋ9 ʘʙʦ ʈʋ10 ʛʘʣʴʤʽʚʥʽ ʮʠʣʽʥʜʨʠ ʎɿ ʪʘ ʎ4 (I ʽ IV 

ʚʽʟʢʽʚ) ʚʽʜʢʣʶʯʘʶʪʴʩʷ ʢʨʘʥʘʤʠ ʂʇ11, ʛʘʣʴʤʽʚʥʽ ʮʠʣʽʥʜʨʠ ʎ5 ʽ ʎ6 (II ʽ III 

ʚʽʟʢʽʚ) - ʢʨʘʥʘʤʠ ʂʅ10 ʽ ʂʅ28. 

ɼʦʧʦʤʽʞʥʽ ʧʥʝʚʤʘʪʠʯʥʽ ʢʦʣʘ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʠʩʥʫʪʠʤ ʧʦʚʽʪʨʷʤ ʜʽʶ 

ʟʚʫʢʦʚʠʭ ʩʠʛʥʘʣʽʚ, ʛʦʣʦʚʥʦʛʦ ʚʠʤʠʢʘʯʘ, ʧʨʠʩʪʨʦʾʚ ʢʝʨʫʚʘʥʥʷ 

ʩʪʨʫʤʦʧʨʠʡʤʘʯʘʤʠ ʽ ʙʣʦʢʫʚʘʥʥʷʤʠ, ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ, 

ʝʣʝʢʪʨʦʧʥʝʚʤʘʪʠʯʥʠʭ ʢʦʥʪʘʢʪʽʚ. 
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ʈʠʩʫʥʦʢ 1.4 ï ʇʨʠʥʮʠʧʦʚʘ ʧʥʝʚʤʘʪʠʯʥʘ ʩʭʝʤʘ ʛʘʣʴʤ ɺʃ80ʈ 

 

ʇʥʝʚʤʘʪʠʯʥʝ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʤʦʥʪʘʞ ʜʦ ʥʴʦʛʦ ʨʦʟʦʩʝʨʝʜʞʝʥʽ ʧʦ 

ʚʩʴʦʤʫ ʢʫʟʦʚʫ, ʧʽʜ ʢʫʟʦʚʦʤ, ʥʘ ʜʘʭʫ ʝʣʝʢʪʨʦʚʦʟʘ ʽ ʚʽʟʢʘʭ. ɺ ʢʘʙʽʥʽ 

ʤʘʰʠʥʽʩʪʘ ʨʦʟʪʘʰʦʚʘʥʽ ʛʦʣʦʚʥʽ ʦʨʛʘʥʠ ʫʧʨʘʚʣʽʥʥʷ ʛʘʣʴʤʘʤʠ ï ʢʨʘʥʠ 

ʤʘʰʠʥʽʩʪʘ ʽ ʜʦʧʦʤʽʞʥʦʛʦ ʛʘʣʴʤʘ, ʧʨʠʩʪʨʽʡ ʙʣʦʢʫʚʘʥʥʷ ʛʘʣʴʤ. ɿ ʙʦʢʫ 

ʤʘʰʠʥʽʩʪʘ ʚʥʠʟʫ ʨʦʟʪʘʰʦʚʘʥʠʡ ʢʣʘʧʘʥ ʩʠʛʥʘʣʫ, ʥʘ ʙʽʯʥʽʡ ʩʪʽʥʮʽ ï ʨʫʯʥʠʡ 

ʢʣʘʧʘʥ ʧʦʜʘʯʽ ʧʽʩʢʫ. ʅʘ ʧʫʣʴʪʽ ʤʘʰʠʥʽʩʪʘ ʨʦʟʪʘʰʦʚʘʥʽ ʤʘʥʦʤʝʪʨʠ, ʱʦ 

ʢʦʥʪʨʦʣʶʶʪʴ ʪʠʩʢ ʫ ʛʘʣʴʤʽʚʥʽʡ ʽ ʞʠʚʣʷʯʽʡ ʤʘʛʽʩʪʨʘʣʷʭ, ʤʘʛʽʩʪʨʘʣʽ 

ʛʘʣʴʤʽʚʥʠʭ ʮʠʣʽʥʜʨʽʚ ʽ ʟʨʽʚʥʶʚʘʣʴʥʦʤʫ ʨʝʟʝʨʚʫʘʨʽ. ʅʘ ʧʫʣʴʪʽ ʧʦʤʽʯʥʠʢʘ 

ʤʘʰʠʥʽʩʪʘ ʚʩʪʘʥʦʚʣʝʥʠʡ ʤʘʥʦʤʝʪʨ ʢʦʣʘ ʫʧʨʘʚʣʽʥʥʷ. ɺ ʢʫʟʦʚʽ ʥʘ 

ʧʦʧʝʨʝʯʥʦʾ ʽ ʪʦʨʮʝʚʦʾ ʩʪʽʥʢʘʭ, ʥʘ ʩʪʽʥʢʘʭ ʚʠʩʦʢʦʚʦʣʴʪʥʦʾ ʢʘʤʝʨʠ (ɺɺʂ), ʧʦ 

ʧʨʦʭʽʜʥʦʤʫ ʢʦʨʠʜʦʨʫ ʽ ʚ ɺɺʂ ʨʦʟʪʘʰʦʚʘʥʽ ʧʥʝʚʤʘʪʠʯʥʽ ʪʘ 

ʝʣʝʢʪʨʦʧʥʝʚʤʘʪʠʯʥʽ ʘʧʘʨʘʪʠ ʽ ʪʨʫʙʦʧʨʦʚʦʜʠ ʜʦ ʥʠʭ. ʅʘ ʜʘʭʫ ʝʣʝʢʪʨʦʚʦʟʘ 

ʨʦʟʪʘʰʦʚʘʥʽ ʛʦʣʦʚʥʽ ʨʝʟʝʨʚʫʘʨʠ. ʇʽʜ ʢʫʟʦʚʦʤ ʝʣʝʢʪʨʦʚʦʟʘ ʧʨʦʢʣʘʜʝʥʽ 

ʧʥʝʚʤʘʪʠʯʥʽ ʤʘʛʽʩʪʨʘʣʽ, ʱʦ ʚʠʭʦʜʷʪʴ ʥʘ ʣʦʙʦʚʫ ʽ ʪʦʨʮʝʚʫ ʯʘʩʪʠʥʫ ʢʦʞʥʦʾ 

ʩʝʢʮʽʾ. ʅʘ ʚʽʟʢʘʭ ʨʦʟʪʘʰʦʚʘʥʽ ʪʨʫʙʦʧʨʦʚʦʜʠ, ʱʦ ʟ'ʻʜʥʫʶʪʴ ʛʘʣʴʤʽʚʥʽ 
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ʮʠʣʽʥʜʨʠ, ʚʩʪʘʥʦʚʣʝʥʽ ʧʽʜʩʠʧʥʽ ʛʫʤʦʚʽ ʨʫʢʘʚʠ, ʱʦ ʧʦʜʘʶʪʴ ʧʽʩʦʢ ʧʽʜ ʢʦʣʝʩʘ 

ʝʣʝʢʪʨʦʚʦʟʘ. 

 

1.5 ɸʥʘʣʽʟ ʦʩʥʦʚʥʠʭ ʤʝʪʦʜʽʚ ʪʘ ʟʘʩʦʙʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʛʘʣʴʤʽʚʥʦʾ 

ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʧʦʪʷʛʘ 

ʊʝʭʥʽʯʥʝ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʝʣʝʢʪʨʦʚʦʟʘ, ʷʢ ʽ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʚʩʽʻʾ 

ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʧʦʾʟʜʘ ʚ ʮʽʣʦʤʫ, ʫʤʦʚʥʦ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ ʜʚʘ ʚʠʜʠ:  

¶ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʜʝʧʦ ʧʽʜ ʯʘʩ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʚʠʭʦʜʫ ʥʘ 

ʤʘʨʰʨʫʪ; 

¶ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʽʜ ʯʘʩ ʨʫʭʫ ʝʣʝʢʪʨʦʚʦʟʘ ʥʘ ʤʘʨʰʨʫʪʽ [33, 65, 

88]. 

ɼʣʷ ʪʝʭʥʽʯʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʝʣʝʢʪʨʦʚʦʟʽʚ, ʾʭ ʚʫʟʣʽʚ ʽ ʘʛʨʝʛʘʪʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʽ ʤʝʪʦʜʠ [35, 66, 72, 87, 120]. ʈʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʤʝʪʦʜʽʚ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʦʙʫʤʦʚʣʝʥʘ ʚ ʦʩʥʦʚʥʦʤʫ ʜʚʦʤʘ ʧʨʠʯʠʥʘʤʠ: ʩʢʣʘʜʥʽʩʪʶ 

ʩʪʨʫʢʪʫʨʠ ʩʠʩʪʝʤʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ (ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʢʣʘʜʥʽʩʪʶ ʩʪʨʫʢʪʫʨʠ 

ʝʣʝʢʪʨʦʚʦʟʘ ʷʢ ʦʙôʻʢʪʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ) ʽ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ ʟʘʜʘʯ ʪʝʭʥʽʯʥʦʾ 

ʜʽʘʛʥʦʩʪʠʢʠ, ʱʦ ʚʠʪʽʢʘʶʪʴ ʽʟ ʚʠʤʦʛ, ʷʢʽ ʚʠʩʫʚʘʶʪʴʩʷ ʜʦ ʩʠʩʪʝʤʠ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪʫ ʝʣʝʢʪʨʦʚʦʟʽʚ [6, 26, 68, 98, 121]. 

ʉʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤ ʪʝʭʥʽʯʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʻ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ 

ʢʦʤʧʣʝʢʩʫ ʨʦʙʽʪ ʧʦ ʟʘʙʝʟʧʝʯʝʥʥʶ ʷʢʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʘʰʠʥ ʽ 

ʤʝʭʘʥʽʟʤʽʚ. ʆʩʥʦʚʥʘ ʤʝʪʘ ʪʝʭʥʽʯʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʦʨʛʘʥʽʟʘʮʽʾ 

ʝʬʝʢʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʪʷʛʦʚʦʛʦ ʨʫʭʦʤʦʛʦ 

ʩʢʣʘʜʫ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʘʜʘʯ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʣʦʢʦʤʦʪʠʚʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʘʧʘʨʘʪʥʽ ʘʙʦ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ, ʚʙʫʜʦʚʘʥʽ ʘʙʦ ʟʦʚʥʽʰʥʽ ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ, ʱʦ 

ʨʝʘʣʽʟʫʶʪʴ ʨʦʟʨʦʙʣʝʥʠʡ ʘʣʛʦʨʠʪʤ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ.[17, 21] 

ɼʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʧʨʦʮʝʩ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙôʻʢʪʘ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. ʍʘʨʘʢʪʝʨʥʠʤʠ ʧʨʠʢʣʘʜʘʤʠ ʨʝʟʫʣʴʪʘʪʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 
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ʩʪʘʥʫ ʪʝʭʥʽʯʥʦʛʦ ʦʙôʻʢʪʘ ʻ ʚʠʩʥʦʚʢʠ ʚʠʜʫ: ʦʙôʻʢʪ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʩʧʨʘʚʥʠʡ, 

ʥʝʩʧʨʘʚʥʠʡ, ʚ ʦʙôʻʢʪʽ ʻ ʷʢʘʩʴ ʥʝʩʧʨʘʚʥʽʩʪʴ [ 30, 69, 70]. 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʨʦʙʦʪʠ ʪʘ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ ʱʦʜʦ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʛʘʣʴʤʽʚʥʦʾ ʩʠʩʪʝʤʠ ʪʨʘʤʚʘʷ ʚʽʜʦʤʘ ʨʦʟʨʦʙʢʘ ʧʨʠʩʪʨʦʶ 

ʜʣʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʙʘʨʘʙʘʥʥʦ-ʢʦʣʦʜʢʦʚʦʛʦ ʛʘʣʴʤʘ, ʱʦ ʻ ʩʢʣʘʜʦʚʦʶ 

ʛʘʣʴʤʽʚʥʦʾ ʩʠʩʪʝʤʠ ʪʨʘʤʚʘ ̫[8, 80, 92]. 

ʉʪʨʫʢʪʫʨʘ ʜʘʥʦʛʦ ʧʨʠʩʪʨʦʶ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 1.5. 

 

 

ʈʠʩʫʥʦʢ 1.5 ï ʉʪʨʫʢʪʫʨʘ ʧʨʠʩʪʨʦʶ ʜʣʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʙʘʨʘʙʘʥʥʦ-

ʢʦʣʦʜʢʦʚʦʛʦ ʛʘʣʴʤʘ  

 

ʄʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʨʠʩʪʨʦʶ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ 

ʚʠʛʣʷʜʽ: 

 

 

1 2 100%;
0 0

1 2 ;
1 1

2 ;
2 2

;

0%,

û= Ø Ø»Ø Ý =
î
î= Ø Ø»Ø Ý
î
î= Ø»Ø Ý
îî

»»»»»»»»»»» ü
î

= Ø»Ø Ý î
î»»»»»»»»»»»
î

= Ý = î
îý

y D D Dn R

y D D Dn R

y D Dn R

y Di Dn R
i i

y Dn R
n n

, (1.1) 



 31 

ʜʝ 
0

y y
n

 ï ʚʠʭʽʜʥʠʡ ʩʠʛʥʘʣ; 

Di , Di  ï ʥʘʷʚʥʽʩʪʴ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ ʩʠʛʥʘʣʫ ʟ  ̔- ʛʦ ʩʝʥʩʦʨʘ ʚʽʜʧʦʚʽʜʥʦ; 

iRï ʨʝʩʫʨʩ ʛʘʣʴʤʽʚʥʠʭ ʥʘʢʣʘʜʦʢ. 

ɺ ʧʨʘʢʪʠʯʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʘʥʦʛʦ ʧʨʠʩʪʨʦʶ ʟʘʜʽʷʥʠʡ 

ʤʽʢʨʦʢʦʥʪʨʦʣʝʨ ɸʊ90S2313 10PI , ʷʢʠʡ ʤʘʻ ʚ ʩʦʙʽ ʚʙʫʜʦʚʘʥʫ 

ʝʥʝʨʛʦʥʝʟʘʣʝʞʥʫ ʧʘʤôʷʪʴ EEPROM (ʜʠʚ. ʨʠʩ. 1.6), ʷʢʘ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʪʦʛʦ, 

ʱʦʙ ʧʨʠʩʪʨʽʡ ʤʽʛ ʥʝ ʣʠʰʝ ʧʝʨʝʚʽʨʷʪʠ ʨʽʚʝʥʴ ʟʥʦʩʫ ʛʘʣʴʤʽʚʥʠʭ ʥʘʢʣʘʜʦʢ ʧʽʜ 

ʯʘʩ ʨʫʭʫ ʚʘʛʦʥʘ, ʘʣʝ ʡ ʟʘʧʘʤôʷʪʦʚʫʚʘʪʠ ʧʦʧʝʨʝʜʥʽʡ ʩʪʘʥ (ʥʘ ʩʢʽʣʴʢʠ ʚʦʥʠ 

ʙʫʣʠ ʟʥʦʰʝʥʽ) ʜʦ ʪʦʛʦ, ʷʢ ʪʨʘʤʚʘʡ ʙʫʚ ʟʥʝʩʪʨʫʤʣʝʥʠʡ. ɼʘʥʘ ʦʩʦʙʣʠʚʽʩʪʴ 

ʟʫʤʦʚʣʝʥʘ ʧʨʦʩʪʦʪʦʶ ʚʠʢʦʥʘʥʥʷ ʟʘʜʘʚʘʯʽʚ ʟʥʦʩʫ (ʩʝʥʩʦʨʽʚ), ʷʢʽ ʚʠʢʦʥʘʥʽ ʫ 

ʚʠʛʣʷʜʽ ʝʣʝʢʪʨʦʜʽʚ, ʨʽʚʥʦʤʽʨʥʦ ʚʤʦʥʪʦʚʘʥʠʭ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʛʘʣʴʤʽʚʥʫ 

ʥʘʢʣʘʜʢʫ ʧʦ ʚʩʽʡ ʾʾ ʪʦʚʱʠʥʽ (ʨʠʩ. 1.6). 

 

 

ʈʠʩʫʥʦʢ 1.6 ï ʈʦʟʤʽʱʝʥʥʷ ʩʝʥʩʦʨʽʚ ʧʦ ʪʦʚʱʠʥʽ ʛʘʣʴʤʽʚʥʦʾ ʥʘʢʣʘʜʢʠ 

 

ʇʨʠ ʮʴʦʤʫ ʧʨʠʧʫʩʢʘʻʪʴʩʷ, ʱʦ ʦʙʠʜʚʽ ʛʘʣʴʤʽʚʥʽ ʥʘʢʣʘʜʢʠ ʦʜʥʦʛʦ 

ʙʘʨʘʙʘʥʥʦ-ʢʦʣʦʜʢʦʚʦʛʦ ʛʘʣʴʤʘ ʟʥʦʰʫʶʪʴʩʷ ʨʽʚʥʦʤʽʨʥʦ, ʘ ʢʽʣʴʢʽʩʪʴ ʩʘʤʠʭ 

ʝʣʝʢʪʨʦʜʽʚ ï ʧô̫ʪʴ (n=5), ʭʦʯʘ ʢʽʣʴʢʽʩʪʴ ʾʭ ʤʦʞʥʘ ʟʤʽʥʶʚʘʪʠ. 

 ʈʝʘʣʽʟʘʮʽʷ ʪʘʢʦʛʦ ʧʨʠʩʪʨʦʶ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 1.7. 
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ʈʠʩʫʥʦʢ 1.7 ï ʉʭʝʤʘ ʝʣʝʢʪʨʠʯʥʘ ʧʨʠʥʮʠʧʦʚʘ ʧʨʠʩʪʨʦʶ ʜʣʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

ʛʘʣʴʤʽʚʥʠʭ ʥʘʢʣʘʜʦʢ ʙʘʨʘʙʘʥʥʦ-ʢʦʣʦʜʢʦʚʦʛʦ ʛʘʣʴʤʘ ʟʘ ʨʽʚʥʝʤ ʾʭ ʟʥʦʩʫ 

 

ʇʨʠʩʪʨʽʡ ʧʨʘʮʶʻ ʟʘ ʪʘʢʠʤ ʧʨʠʥʮʠʧʦʤ. ɺ ʧʨʦʮʝʩʽ ʛʘʣʴʤʫʚʘʥʥʷ ʽ ʟʥʦʩʫ 

ʥʘʢʣʘʜʦʢ ʾʭ ʪʦʚʱʠʥʘ ʟʤʝʥʰʫʻʪʴʩʷ. ʂʦʣʠ ʨʽʚʝʥʴ ʟʥʦʩʫ ʜʦʩʷʛʥʝ ʪʘʢʦʛʦ 

ʟʥʘʯʝʥʥʷ, ʧʨʠ ʷʢʦʤʫ ʛʘʣʴʤʽʚʥʠʡ ʙʘʨʘʙʘʥ ʚʩʪʫʧʠʪʴ ʚ ʢʦʥʪʘʢʪ ʽʟ ʦʜʥʠʤ ʟ 

ʝʣʝʢʪʨʦʜʽʚ, ʩʠʛʥʘʣ ʽʟ ʦʩʪʘʥʥʴʦʛʦ ʥʘʜʽʡʜʝ ʜʦ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘ, ʚ ʷʢʦʤʫ 

ʘʨʠʬʤʝʪʠʢʦ-ʣʦʛʽʯʥʠʡ ʧʨʠʥʮʠʧ, ʱʦ ʧʨʘʮʶʻ ʟʘ ʘʣʛʦʨʠʪʤʦʤ, ʥʘʚʝʜʝʥʠʤ ʥʘ 

ʨʠʩ. 1.8, ʩʧʦʯʘʪʢʫ ʟʘʧʠʰʝ ʚ ʧʘʤ'ʷʪʴ ʨʽʚʝʥʴ ʟʥʦʩʫ, ʘ ʧʦʪʽʤ ʚʠʚʝʜʝ ʡʦʛʦ ʫ 

ʚʠʛʣʷʜʽ ʧʦʚʽʜʦʤʣʝʥʥʷ ʥʘ ʩʝʛʤʝʥʪʥʠʡ ʽʥʜʠʢʘʪʦʨ. ɽʣʝʢʪʨʦʜ, ʷʢʠʡ ʚʩʪʫʧʠʚ ʚ 

ʢʦʥʪʘʢʪ ʽʟ ʛʘʣʴʤʽʚʥʠʤ ʙʘʨʘʙʘʥʦʤ, ʧʨʦʪʷʛʦʤ ʜʝʷʢʦʛʦ ʯʘʩʫ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʚʘʛʦʥʫ ʟʽʪʨʝʪʴʩʷ, ʘʣʝ ʚ ʧʘʤôʷʪʽ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘ ʟʘʣʠʰʠʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ 

ʧʨʦ ʪʝ, ʱʦ ʪʦʚʱʠʥʘ ʛʘʣʴʤʽʚʥʦʾ ʥʘʢʣʘʜʢʠ ʟʤʝʥʰʠʣʘʩʴ ʥʘ ʜʝʷʢʝ ʟʥʘʯʝʥʥʷ, 

ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʜʘʥʦʤʫ ʝʣʝʢʪʨʦʜʫ. ɯ ʥʘʚʽʪʴ ʧʽʩʣʷ ʟʥʝʩʪʨʫʤʣʝʥʥʷ ʪʨʘʤʚʘʷ ʧʨʠ 

ʡʦʛʦ ʥʘʩʪʫʧʥʦʤʫ ʫʚʽʤʢʥʝʥʥʽ ʥʘ ʝʢʨʘʥ ʟʥʦʚʫ ʙʫʜʝ ʚʠʚʝʜʝʥʦ ʨʽʚʝʥʴ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʟʥʦʩʫ ʛʘʣʴʤʽʚʥʠʭ ʥʘʢʣʘʜʦʢ. 

 ɼʣʷ ʢʦʤʧʽʣʶʚʘʥʥʷ ʧʨʦʛʨʘʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʜʝʤʦʚʝʨʩʽʷ 

ʢʦʤʧʽʣʷʪʦʨʘ CodeVisionAVR, ʘ ʜʣʷ ʟʘʧʠʩʫ ʾʾ ʜʦ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘ 

ʙʝʟʢʦʰʪʦʚʥʘ ʧʨʦʛʨʘʤʘ ICprog105. 
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ʈʠʩʫʥʦʢ 1.8 ï ɸʣʛʦʨʠʪʤ ʨʦʙʦʪʠ ʘʨʠʬʤʝʪʠʢʦ-ʣʦʛʽʯʥʦʛʦ ʧʨʠʩʪʨʦʶ 

 

ɻʘʣʴʤʽʚʥʘ ʩʠʩʪʝʤʘ ʩʫʯʘʩʥʠʭ ʚʘʥʪʘʞʥʠʭ ʚʘʛʦʥʽʚ ʥʝ ʜʦʩʪʘʪʥʴʦ 

ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʛʘʣʴʤʫʚʘʥʥʷ ʫ ʧʦʾʟʜʘʭ ʯʝʨʝʟ ʩʧʦʪʚʦʨʝʥʝ ʪʝʨʪʷ 

ʛʘʣʴʤʦʚʠʭ ʢʦʣʦʜʦʢ ʽ ʧʦʚôʷʟʘʥʠʡ ʽʟ ʮʠʤ ʾʭ ʢʣʠʥʦʧʦʜʽʙʥʠʡ ʟʥʦʩ [16]. ʊʘʢʠʡ 

ʥʝʨʽʚʥʦʤʽʨʥʠʡ ʟʥʦʩ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʪʝ, ʱʦ ʛʘʣʴʤʦʚʽ ʢʦʣʦʜʢʠ ʚʝʨʭʥʴʦʶ 

ʯʘʩʪʠʥʦʶ ʪʨʫʪʴ ʧʦ ʢʦʣʝʩʘʭ ʧʽʜ ʯʘʩ ʨʫʭʫ ʧʦʾʟʜʘ ʚ ʨʝʞʠʤʽ ʪʷʛʠ ʽ ʚʠʙʽʛʫ. ʇʨʠ 

ʮʴʦʤʫ ʚʝʨʭʥʽ ʯʘʩʪʠʥʠ ʢʦʣʦʜʦʢ ʩʪʠʨʘʶʪʴʩʷ ʤʘʡʞʝ ʥʘ 30% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʾʭ 

ʜʦʚʞʠʥʠ, ʥʘʥʦʩʷʯʠ ʰʢʦʜʫ. ɺʽʜ ʪʘʢʦʾ ʩʪʝʨʪʦʩʪʽ ʧʽʜ ʯʘʩ ʛʘʣʴʤʫʚʘʥʴ ʧʠʪʦʤʽ 

ʩʠʣʠ ʥʘʪʠʩʥʝʥʥʷ ʢʦʣʦʜʦʢ ʥʘ ʢʦʣʝʩʘ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʥʝʨʽʚʥʦʤʽʨʥʦ, ʩʫʪʪʻʚʦ 

ʟʙʽʣʴʰʫʶʯʠ ʟʥʦʩ ʽ ʪʝʤʧʝʨʘʪʫʨʫ ʪʝʨʪʴʦʚʠʭ ʧʘʨ. 










































































































































































































































