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ʉʇʀʉʆʂ ʉʆʂʈɸʑɽʅʀʁ ʀ ʆɹʆɿʅɸʏɽʅʀʁ 

E ï ʢʨʠʪʝʨʠʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʦʨʜʠʥʘʪʦʨʘ; 

ʀʇʉʋ ï ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʧʦʜʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ; 
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ʀʊʂʈ ï ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʢʦʦʨʜʠʥʘʮʠʠ ʨʝʰʝʥʠʡ; 

ʃʇʉʋ ï ʧʦʜʩʠʩʪʝʤʘ ʣʦʢʘʣʴʥʦʛʦ   ʫʧʨʘʚʣʝʥʠʷ; 

ʃʇʈ ï ʣʠʮʦ, ʧʨʠʥʠʤʘʶʱʝʝ ʨʝʰʝʥʠʝ; 

ʃʉʋ ï ʣʦʢʘʣʴʥʘ ̫ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ; 

ʇʇʈ ï ʧʦʜʩʠʩʪʝʤʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ; 

ʇʈ ï ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ; 

ʇʉ ï ʧʦʜʩʠʩʪʝʤʘ; 

ʇʊʇ ï ʧʘʨʘʣʣʝʣʴʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ; 

P ï ʩʪʦʠʤʦʩʪʴ ʧʘʨʪʠʠ ʧʨʦʜʫʢʮʠʠ; 

ʈʊʇ ï  ʨʘʩʧʨʝʜʝʣʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʧʨʦʮʝʩʩ; 

ʉ ï ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʘʨʪʠʠ; 

ʉʂʋ ï ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ; 

ʉʋ  ï ï ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ; 

ʊ ï ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʘʨʪʠʠ; 

ʊʆ ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʦʙʲʝʢʪ; 

ʊʇ ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ; 
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ɺɺɽɼɽʅʀɽ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ. ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ 

ʪʨʝʙʫʶʪ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ (ʉʋ), ʢʦʪʦʨʳʝ ʫʧʨʘʚʣʷʶʪ ʥʝʩʢʦʣʴʢʠʤʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ, ʦʙʲʝʜʠʥʝʥʥʳʤʠ ʚ ʦʜʠʥ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʧʨʦʮʝʩʩ. ʉ ʨʘʟʚʠʪʠʝʤ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʭ ʩʨʝʜʩʪʚ ʪʘʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʦʙʳʯʥʦ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʉʋ.  ʈʘʩʧʨʝʜʝʣʝʥʥʘʷ ʩʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʠʟ 

ʘʚʪʦʥʦʤʥʳʭ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʧʨʠʥʠʤʘʶʪ ʨʝʰʝʥʠʷ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʦʙʱʝʡ 

ʮʝʣʠ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ 

ʩʠʩʪʝʤʳ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ (ʊʆ) 

ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʚʳʟʳʚʘʝʪ ʪʨʫʜʥʦʩʪʠ ʚ ʫʧʨʘʚʣʝʥʠʠ. ʊʆ ʤʦʛʫʪ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʠʤʝʪʴ ʨʘʟʣʠʯʥʳʝ ʮʝʣʠ ʠ 

ʦʛʨʘʥʠʯʝʥʠʷ, ʨʘʟʣʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, 

ʯʪʦ ʯʘʩʪʦ ʧʨʠʚʦʜʠʪ ʢ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʧʨʦʙʣʝʤʘʤ ʠ ʧʦʨʦʞʜʘʝʪ ʚʳʩʦʢʫʶ 

ʩʪʝʧʝʥʴ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʧʨʠ ʧʨʠʥʷʪʠʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʧʨʦʙʣʝʤʘ ʢʦʦʨʜʠʥʘʮʠʠ ʨʝʰʝʥʠʡ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ 

ʩʠʩʪʝʤʘʤʠ, ʩʦʩʪʦʷʱʠʤʠ ʠʟ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʊʆ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ. 

ʆʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦʡ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʩʪʘʣʘ ʟʘʜʘʯʘ ʢʦʦʨʜʠʥʘʮʠʠ ʨʝʰʝʥʠʡ 

ʧʦʜʩʠʩʪʝʤ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʯʘʩʪʠʯʥʦʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴʶ 

(ʥʝʧʨʝʜʩʢʘʟʫʝʤʦʩʪʴʶ) ʨʝʰʝʥʠʡ, ʚʳʨʘʙʘʪʳʚʘʝʤʳʭ ʵʪʠʤʠ ʧʦʜʩʠʩʪʝʤʘʤʠ. 

ʇʦʩʪʘʥʦʚʢʝ ʟʘʜʘʯ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʣʦʞʥʳʤʠ ʩʠʩʪʝʤʘʤʠ 

ʠ ʤʝʪʦʜʘʤ ʠʭ ʨʝʰʝʥʠʷ ʫʜʝʣʷʝʪʩʷ ʤʥʦʛʦ ʚʥʠʤʘʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʫʢʨʘʠʥʩʢʠʭ ʠ 

ʟʘʨʫʙʝʞʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʫʙʣʠʢʘʮʠʡ, ʧʦʷʚʠʚʰʠʭʩʷ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ. ʌʫʥʜʘʤʝʥʪʘʣʴʥʘʷ 

ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʟʘʜʘʯ ʢʦʦʨʜʠʥʘʮʠʠ ʩʜʝʣʘʥʘ ʚ ʨʘʙʦʪʘʭ ʄ. ɼ. ʄʝʩʘʨʦʚʠʯʘ, 

ɸ. ʇ. ʃʘʜʘʥʶʢʘ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʪʝʨʘʮʠʦʥʥʳʝ ʠ 

ʥʝʠʪʝʨʘʮʠʦʥʥʳʝ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʝ ʘʣʛʦʨʠʪʤʳ ʢʦʦʨʜʠʥʘʮʠʠ. ʆʜʥʘʢʦ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʟʘʜʘʯ ʢʦʦʨʜʠʥʘʮʠʠ (ʢʨʠʪʝʨʠʝʚ, ʦʛʨʘʥʠʯʝʥʠʡ, ʩʪʨʫʢʪʫʨ ʩʠʩʪʝʤ ʠ 

ʪ. ʧ.), ʙʦʣʴʰʘʷ ʨʘʟʤʝʨʥʦʩʪʴ ʟʘʜʘʯ (ʢʦʣʠʯʝʩʪʚʦ ʢʦʦʨʜʠʥʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ), 
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ʥʘʣʠʯʠʝ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʧʨʠ ʦʮʝʥʠʚʘʥʠʠ ʩʦʩʪʦʷʥʠʷ ʢʦʦʨʜʠʥʠʨʫʝʤʳʭ 

ʧʨʦʮʝʩʩʦʚ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʥʝ ʨʝʰʝʥʘ ʟʘʜʘʯʘ ʢʦʦʨʜʠʥʘʮʠʠ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʘʷ ʩʦʚʤʝʩʪʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʜʥʦʛʦ ʨʝʩʫʨʩʘ ʥʝʩʢʦʣʴʢʠʤʠ ʧʘʨʘʣʣʝʣʴʥʳʤʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʣʠʥʠʷʤʠ ʩ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʝʡ ʨʘʙʦʪʳ ʵʪʠʭ 

ʣʠʥʠʡ, ʯʪʦ ʠ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ. 

ʉʚʷʟʴ ʩ ʥʘʫʯʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. ʈʘʙʦʪʘ 

ʚʳʧʦʣʥʷʣʘʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʣʘʥʘʤʠ ʥʘʫʯʥʦïʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ 

ʢʘʬʝʜʨʳ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ɺʠʥʥʠʮʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ʨʘʤʢʘʭ ʛʦʩʙʶʜʞʝʪʥʦʡ ʥʘʫʯʥʦï

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ˉ 46ïɼï344 «ʈʦʟʨʦʙʢʘ ʤʝʪʦʜʽʚ ʪʘ ʟʘʩʦʙʽʚ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʧʨʠ ʫʧʨʘʚʣʽʥʥʽ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʱʦ 

ʨʦʟʛʘʣʫʞʫʶʪʴʩʷ, ʚ ʫʤʦʚʘʭ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ» (ʥʦʤʝʨ ʛʦʩ. ʨʝʛʠʩʪʨʘʮʠʠ 

0112U001367). 

ʎʝʣʴ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʎʝʣʴʶ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʘʨʘʣʣʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʩ ʦʙʱʠʤ ʨʝʩʫʨʩʦʤ ʥʘ ʦʩʥʦʚʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʢʦʦʨʜʠʥʘʮʠʠ ʨʝʰʝʥʠʡ ʣʦʢʘʣʴʥʳʭ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʚ ʜʠʩʩʝʨʪʘʮʠʠ ʨʝʰʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ: 

ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ ʠ ʪʝʭʥʦʣʦʛʠʡ ʢʦʦʨʜʠʥʘʮʠʠ ʨʝʰʝʥʠʡ; 

ʨʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʠ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʚ 

ʧʘʨʘʣʣʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ; 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʘ ʢʦʦʨʜʠʥʘʮʠʠ ʨʝʰʝʥʠʡ ʣʦʢʘʣʴʥʳʭ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ; 

ʨʘʟʚʠʪʠʝ ʤʝʪʦʜʘ ʦʮʝʥʢʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠ ʨʠʩʢʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ 

ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ; 

ʨʘʟʨʘʙʦʪʢʘ      ʧʨʦʮʝʜʫʨ     ʠ     ʘʣʛʦʨʠʪʤʦʚ     ʢʦʦʨʜʠʥʘʮʠʠ    ʥʘ   ʦʩʥʦʚʝ 
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ʵʚʨʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ; 

ʧʨʘʢʪʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʠ ʧʨʠʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʢʦʦʨʜʠʥʘʮʠʠ ʨʝʰʝʥʠʡ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʧʨʦʮʝʩʩʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ ʩ ʣʦʢʘʣʴʥʳʤʠ ʧʦʜʩʠʩʪʝʤʘʤʠ. 

ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ 

ʢʦʦʨʜʠʥʘʮʠʠ ʨʝʰʝʥʠʡ ʣʦʢʘʣʴʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʠ ʪʝʦʨʠʷ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦʧʪʠʤʘʣʴʥʦʡ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʟʘʜʘʯ ʫʧʨʘʚʣʝʥʠʷ, ʪʝʦʨʠʷ 

ʢʦʦʨʜʠʥʘʮʠʠ ʠ ʪʝʦʨʠʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʠ 

ʧʨʦʮʝʜʫʨ ʢʦʦʨʜʠʥʘʮʠʠ, ʤʝʪʦʜʳ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʘʣʛʦʨʠʪʤʦʚ 

ʦʧʪʠʤʠʟʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ ʢʦʦʨʜʠʥʘʮʠʠ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʩʣʝʜʫʶʱʝʤ: 

ï ɺʧʝʨʚʳʝ ʨʘʟʨʘʙʦʪʘʥʘ ʤʦʜʝʣʴ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ʩ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʧʦʜʧʨʦʮʝʩʩʘʤʠ, 

ʦʪʣʠʯʘʶʱʘʷʩʷ ʫʯʝʪʦʤ ʨʝʩʫʨʩʥʦʡ ʠ ʚʨʝʤʝʥʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʧʦʜʧʨʦʮʝʩʩʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʟʤʝʨʝʥʠʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʢʨʠʪʝʨʠʡ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ; 

ï ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥ ʤʝʪʦʜ ʢʦʦʨʜʠʥʘʮʠʠ ʨʝʰʝʥʠʡ ʣʦʢʘʣʴʥʳʭ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ ʚ ʧʘʨʘʣʣʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ, ʦʪʣʠʯʘʶʱʠʡʩʷ 

ʩʦʚʤʝʩʪʥʦʡ ʢʦʦʨʜʠʥʘʮʠʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ ʠ ʩʠʥʭʨʦʥʠʟʘʮʠʝʡ 

ʧʨʦʮʝʩʩʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʨʠʩʢ ʨʝʰʝʥʠʡ; 

ï ʇʦʣʫʯʠʣ  ʧʦʩʣʝʜʫʶʱʝʝ ʨʘʟʚʠʪʠʝ ʤʝʪʦʜ ʦʮʝʥʢʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠ 

ʨʠʩʢʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, 

ʦʪʣʠʯʘʶʱʠʡʩʷ ʩʦʚʤʝʩʪʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ, 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʩʦ ʩʣʫʯʘʡʥʳʤʠ 

ʧʦʛʨʝʰʥʦʩʪʷʤʠ,   ʯʪʦ   ʧʦʟʚʦʣʷʝʪ   ʨʝʰʘʪʴ   ʟʘʜʘʯʫ   ʢʦʦʨʜʠʥʘʮʠʠ  ʚ  ʫʩʣʦʚʠʷʭ 
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ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ. 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, 

ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʢʦʦʨʜʠʥʘʮʠʠ ʨʝʰʝʥʠʡ 

ʣʦʢʘʣʴʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʨʦʮʝʩʩʘʤʠ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʙʫʜʝʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʘʢʠʭ 

ʩʠʩʪʝʤ. 

ʅʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʨʘʙʦʪʘʥʳ: 

ï  ʘʣʛʦʨʠʪʤ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʟʘʜʘʯ ʫʧʨʘʚʣʝʥʠʷ; 

ï ʘʣʛʦʨʠʪʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ ʠ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʧʘʨʘʣʣʝʣʴʥʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ; 

ï ʩʪʨʫʢʪʫʨʘ, ʦʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʢʦʦʨʜʠʥʘʮʠʠ ʨʝʰʝʥʠʡ. 

ï ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʩʣʫʯʘʡʥʦʛʦ ʧʦʠʩʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʟʚʦʣʷʝʪ 

ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʧʨʦʩʪʦʷ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʥʝʜʨʝʥʳ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʝʥʦ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʘʢʪʘʤʠ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʥʝʜʨʝʥʳ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ çʃʶʩʪʜʦʨʬè 

ʜʣʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ ʧʝʨʝʨʘʙʦʪʢʠ ʤʦʣʦʢʘ ʥʘ 

ʦʩʥʦʚʝ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʜʣʦʞʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʢʦʦʨʜʠʥʘʮʠʠ ʨʝʰʝʥʠʡ ʣʦʢʘʣʴʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ (ʘʢʪ ʚʥʝʜʨʝʥʠʷ ʦʪ 

16.12.2014 ʛ.): 

- ʤʝʪʦʜ ʢʦʦʨʜʠʥʘʮʠʠ ʨʝʰʝʥʠʡ ʣʦʢʘʣʴʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ; 

- ʤʝʪʦʜ ʦʮʝʥʢʠ ʨʠʩʢʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ; 

- ʘʣʛʦʨʠʪʤ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʨʝʩʫʨʩʦʚ ʠ 

ʩʠʥʭʨʦʥʠʟʘʮʠʝʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʣʠʥʠʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʘʢʞʝ ʚ ʫʯʝʙʥʦʤ 

ʧʨʦʮʝʩʩʝ ɺʠʥʥʠʮʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ɺʅʊʋ) ʚ 



10 

 

ʣʝʢʮʠʷʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʷʭ ʧʦ ʢʫʨʩʫ çʄʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʚ 

ʢʦʤʧʣʝʢʩʥʳʭ ʨʘʟʚʝʪʚʣʝʥʥʳʭ ʩʠʩʪʝʤʘʭ ʠ ʩʝʪʷʭè, ʚ ʨʘʟʜʝʣʝ çʄʝʪʦʜʳ 

ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷè (ʘʢʪ ʚʥʝʜʨʝʥʠʷ ʦʪ 14.04.2015 ʛ.). 

ʃʠʯʥʳʡ ʚʢʣʘʜ ʩʦʠʩʢʘʪʝʣʷ. ɺʩʝ ʨʝʟʫʣʴʪʘʪʳ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʦʩʥʦʚʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʜʠʩʩʝʨʪʘʮʠʠ, ʧʦʣʫʯʝʥʳ ʩʦʠʩʢʘʪʝʣʝʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. ɺ ʨʘʙʦʪʘʭ, 

ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʚ ʩʦʘʚʪʦʨʩʪʚʝ, ʩʦʠʩʢʘʪʝʣʶ ʧʨʠʥʘʜʣʝʞʘʪ ʪʘʢʠʝ ʠʜʝʠ ʠ 

ʨʘʟʨʘʙʦʪʢʠ: ʚ [39, 60, 111] ï ʬʦʨʤʘʣʠʟʘʮʠʷ ʟʘʜʘʯʠ ʨʝʩʫʨʩʥʦïʚʨʝʤʝʥʥʦʡ 

ʢʦʦʨʜʠʥʘʮʠʠ; ʚ [66, 25, 111, 59, 24] ï ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ 

ʢʦʦʨʜʠʥʘʮʠʠ ʨʝʰʝʥʠʡ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ; ʚ [60] ï ʤʦʜʝʣʴ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʩ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʤ 

ʫʧʨʘʚʣʝʥʠʝʤ ʧʦʜʧʨʦʮʝʩʩʘʤʠ; ʚ [108] ï ʜʝʢʦʤʧʦʟʠʮʠʷ ʟʘʜʘʯ ʫʧʨʘʚʣʝʥʠʷ 

ʤʝʪʦʜʦʤ ʢʣʘʩʪʝʨʠʟʘʮʠʠ; ʚ [130] ï ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʡ ʤʝʪʦʜ ʢʦʦʨʜʠʥʘʮʠʠ 

ʨʝʰʝʥʠʡ ʣʦʢʘʣʴʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʚ ʧʘʨʘʣʣʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʘʭ; ʚ [66, 104] ï ʤʝʪʦʜ ʦʮʝʥʢʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠ ʨʠʩʢʘ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ; ʚ [60, 130] ï ʨʝʘʣʠʟʘʮʠʷ 

ʢʦʦʨʜʠʥʘʮʠʠ ʨʝʰʝʥʠʡ ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʨʝʩʫʨʩʦʚ ʥʘ ʦʩʥʦʚʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʘʣʛʦʨʠʪʤʘ; ʚ [121, 123, 125] ï ʨʝʘʣʠʟʘʮʠʷ ʢʦʦʨʜʠʥʘʮʠʠ ʨʝʰʝʥʠʡ ʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʨʝʩʫʨʩʦʚ ʥʘ ʦʩʥʦʚʝ ʘʣʛʦʨʠʪʤʘ ʩʣʫʯʘʡʥʳʭ ʙʣʫʞʜʘʥʠʡ; ʚ [128-

129] ï ʨʝʘʣʠʟʘʮʠʷ ʢʦʦʨʜʠʥʘʮʠʠ ʨʝʰʝʥʠʡ ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʨʝʩʫʨʩʦʚ ʚ 

ʧʘʨʘʣʣʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ.  

 

ɸʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʜʠʩʩʝʨʪʘʮʠʠ 

ʈʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʜʦʢʣʘʜʳʚʘʣʠʩʴ ʠ ʦʙʩʫʞʜʘʣʠʩʴ ʥʘ 

11 ʥʘʫʯʥʦïʪʝʭʥʠʯʝʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʷʭ. 

ʍI ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʂʦʥʪʨʦʣʴ ʠ ʫʧʨʘʚʣʝʥʠʝ ʚ ʩʣʦʞʥʳʭ 

ʩʠʩʪʝʤʘʭè (ɺʠʥʥʠʮʘ, 2012). 

ʍV ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦïʪʝʭʥʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʉʠʩʪʝʤʥʳʡ 

ʘʥʘʣʠʟ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠè (ʂʠʝʚ, 2013). 
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ʍX ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦïʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ: ʥʘʫʢʘ, ʪʝʭʥʠʢʘ, ʦʙʨʘʟʦʚʘʥʠʝ, ʟʜʦʨʦʚʴʝ» 

(ʍʘʨʴʢʦʚ, 2013). 

XX ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʧʦ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤʫ ʫʧʨʘʚʣʝʥʠʶ 

(ɸʚʪʦʤʘʪʠʢʘ, 2013).  

ʏʝʪʚʝʨʪʘʷ       ʤʝʞʜʫʥʘʨʦʜʥʘʷ      ʥʘʫʯʥʦïʧʨʘʢʪʠʯʝʩʢʘʷ       ʢʦʥʬʝʨʝʥʮʠʷ 

 çʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʦʙʨʘʟʦʚʘʥʠʠè (ʉʫʤ,r 

2013). 

ʍVI ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦïʪʝʭʥʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʉʠʩʪʝʤʥʳʡ 

ʘʥʘʣʠʟ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠè (ʂʠʝʚ, 2014). 

ʍII ʄʝʞʜʫʥʘʨʦʜʥʘ ̫ʢʦʥʬʝʨʝʥʮʠ ̫çʂʦʥʪʨʦʣʴ ʠ ʫʧʨʘʚʣʝʥʠʝ ʚ ʩʣʦʞʥʳʭ 

ʩʠʩʪʝʤʘʭè (ɺʠʥʥʠʮʘ, 2014).  

«ʀʥʬʦʨʤʘʪʠʢʘ, ʫʧʨʘʚʣʝʥʠʝ ʠ ʠʩʢʫʩʩʪʚʝʥʥ r ʠʥʪʝʣʣʝʢʪ», ʥʘʫʯʥʦï

ʪʝʭʥʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠ ̫ ʩʪʫʜʝʥʪʦʚ, ʤʘʛʠʩʪʨʦʚ ʠ ʘʩʧʠʨʘʥʪʦʚ (ʍʘʨʴʢʦʚ, 

2014). 

ʅʘʫʯʥʦïʪʝʭʥʠʯʝʩʢʠʝ ʢʦʥʬʝʨʝʥʮʠʠ ʧʨʦʬʝʩʩʦʨʩʢʦïʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ 

ʩʦʩʪʘʚʘ, ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʩʪʫʜʝʥʪʦʚ ɺʠʥʥʠʮʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ (ɺʠʥʥʠʮʘ, 2013ï2015). 

ʇʫʙʣʠʢʘʮʠʠ. ʇʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ ʦʧʫʙʣʠʢʦʚʘʥʦ 17 ʨʘʙʦʪ, ʚ ʪʦʤ 

ʯʠʩʣʝ 4 ʩʪʘʪʴʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʠʟʜʘʥʠʷʭ, 

ʫʪʚʝʨʞʜʝʥʥʳʭ ɼɸʂ ʋʢʨʘʠʥʳ, 2 ʩʪʘʪʴʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʞʫʨʥʘʣʘʭ, ʠʥʜʝʢʩʠʨʫʝʤʳʭ ʚ Scopus, 8 ʨʘʙʦʪ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ ʩʙʦʨʥʠʢʘʭ 

ʤʘʪʝʨʠʘʣʦʚ ʢʦʥʬʝʨʝʥʮʠʡ, 1 ʛʣʘʚʘ ʠʟ ʤʦʥʦʛʨʘʬʠʠ; ʧʦʣʫʯʝʥʦ 2 ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʦ 

ʨʝʛʠʩʪʨʘʮʠʠ ʘʚʪʦʨʩʢʦʛʦ ʧʨʘʚʘ ʥʘ ʧʨʦʠʟʚʝʜʝʥʠʝ. 

ʉʪʨʫʢʪʫʨʘ ʨʘʙʦʪʳ. ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, ʯʝʪʳʨʝʭ ʛʣʘʚ, 

ʟʘʢʣʶʯʝʥʠʷ, ʧʝʨʝʯʥʷ ʩʦʢʨʘʱʝʥʠʡ, ʩʧʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ ʠ ʧʨʠʣʦʞʝʥʠʡ. 

ʆʩʥʦʚʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʠʟʣʦʞʝʥʦ ʥʘ 130 ʩʪʨʘʥʠʮʘʭ ʧʝʯʘʪʥʦʛʦ ʪʝʢʩʪʘ, 

ʩʦʜʝʨʞʠʪ 63 ʨʠʩʫʥʢʘ, 10 ʪʘʙʣʠʮ. ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʩʦʜʝʨʞʠʪ 157 ʥʘʠʤʝʥʦʚʘʥʠʝ. ʆʙʱʠʡ ʦʙʲʝʤ ʨʘʙʦʪʳ 177 ʩʪʨʘʥʠʮ. 
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ʈɸɿɼɽʃ 1 

1.  

2.  

3. ɸʅɸʃʀɿ ʇʈʆɹʃɽʄʓ ʂʆʆʈɼʀʅɸʎʀʀ ʃʆʂɸʃʔʅʓʍ ʉʀʉʊɽʄ 

ʋʇʈɸɺʃɽʅʀʗ 

 

1.1  ʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʧʨʦʙʣʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ 

 

ʇʦʩʪʦʷʥʥʦ ʚʦʟʨʘʩʪʘʶʱʘʷ ʩʣʦʞʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʢʦʤʧʣʝʢʩʦʚ ʩʪʘʣʘ ʚ ʮʝʥʪʨʝ ʚʥʠʤʘʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. ʕʪʘ ʩʣʦʞʥʦʩʪʴ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʢʦʤʧʣʝʢʩʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤ ʩʦ ʩʣʦʞʥʦʡ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠ ʩʣʦʞʥʦʡ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ 

ʫʧʨʘʚʣʝʥʠʷ.  ʊʝʦʨʝʪʠʯʝʩʢʠʤ ʟʘʜʘʯʘʤ ʨʘʟʨʘʙʦʪʢʠ ʠʝʨʘʨʭʠʯʝʩʢʠʭ 

ʤʥʦʛʦʫʨʦʚʥʝʚʳʭ ʩʠʩʪʝʤ ʫʜʝʣʷʣʦʩʴ ʙʦʣʴʰʦʝ  ʚʥʠʤʘʥʠʝ ʚ  ʨʘʙʦʪʘʭ  ʫʯʝʥʳʭ  

[1ï16]. 

ʇʦʩʪʘʥʦʚʢʝ ʟʘʜʘʯ ʫʧʨʘʚʣʝʥʠʷ ʩʣʦʞʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʠ ʤʝʪʦʜʘʤ ʠʭ 

ʨʝʰʝʥʠʷ ʫʜʝʣʷʝʪʩʷ ʤʥʦʛʦ ʚʥʠʤʘʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʫʢʨʘʠʥʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʫʙʣʠʢʘʮʠʡ, 

ʧʦʷʚʠʚʰʠʭʩʷ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ. ʅʦ ʪʦʣʴʢʦ ʤʘʣʦ ʢʪʦ ʠʟ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʘʢʮʝʥʪʠʨʫʝʪ ʚʥʠʤʘʥʠʝ ʥʘ ʧʨʦʙʣʝʤʝ ʢʦʦʨʜʠʥʘʮʠʠ ʨʝʰʝʥʠʡ, 

ʧʨʠʥʠʤʘʝʤʳʭ ʦʙʲʝʢʪʘʤʠ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ. ʂʥʠʛʘ ʠʟʚʝʩʪʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʚ 

ʦʙʣʘʩʪʠ ʦʙʱʝʡ ʪʝʦʨʠʠ ʩʠʩʪʝʤ ʄʝʩʘʨʦʚʠʯʘ ʄ. ɼ., ʥʘʧʠʩʘʥʥʘʷ ʠʤ ʚ 

ʩʦʘʚʪʦʨʩʪʚʝ ʩ ʄʘʢʦ ɼ. ʠ ʊʘʢʘʭʘʨʘ ʀ., ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʝʨʚʳʭ ʚ ʤʠʨʦʚʦʡ 

ʣʠʪʝʨʘʪʫʨʝ ʧʦʧʳʪʦʢ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠʟʣʦʞʝʥʠʷ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʬʦʨʤʘʣʠʟʘʮʠʠ ʪʝʦʨʠʠ ʫʧʨʘʚʣʝʥʠʷ ʚ ʙʦʣʴʰʠʭ ʩʠʩʪʝʤʘʭ, ʧʦʩʪʨʦʝʥʥʳʭ ʧʦ 

ʠʝʨʘʨʭʠʯʝʩʢʦʤʫ ʧʨʠʥʮʠʧʫ. ʀʜʝʠ ʢʥʠʛʠ ʠ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʩʪʨʦʝʥʠʷ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʉʋ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ ʦʪʨʘʩʣʷʤʠ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. 
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ʊʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚʥʝʩʝʥ ʩʣʝʜʫʶʱʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ: 

ʂʫʟʴʤʠʥ ʀ. ɺ., ɸʬʘʥʘʩʴʝʚʘ ɸ. ʇ., ʇʦʧʮʦʚʘ ʉ. ʃ., ɺʦʨʦʥʠʥʘ ɸ. ɸ., ʄʠʰʠʥʘ ʉ. 

ʇ., ɹʫʨʢʦʚʘ ɺ. ʅ., ɹʦʙ ʄ. ɺ., ʅʦʚʠʢʦʚ ɼ. ɸ., ɼʫʙʦʚʦʡ ɺ. ʄ., ɸʣʽʝʚ ʈ. ɸ., 

ɻʫʙʢʦ M. B., Beckmann M. J., Drucker P., ʄʘʢʦ D., Miles R. E., Mintzberg H., 

Rosen S., Takahara Y., Williamson A. E., Tomas U., Malone ʠ Krouston K., ʠ 

ʨʷʜʦʤ ʜʨʫʛʠʭ ʫʯʝʥʳʭ. ʆʩʥʦʚʦʡ ʙʦʣʴʰʠʥʩʪʚʦ ʵʪʠʭ ʨʘʙʦʪ, ʧʦʩʚʷʱʝʥʥʳʭ 

ʢʣʘʩʩʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʪʝʦʨʠʠ ʠʛʨ, 

ʪʝʦʨʠʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. 

ʀʟʫʯʝʥʠʝ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʦʪʥʦʩʠʪʩʷ ʢ ʦʩʥʦʚʥʳʤ  ʟʘʜʘʯʘʤ  

ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ. ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʨʷʜ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʠʝʨʘʨʭʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʨʝʰʝʥʠʶ 

ʢʦʪʦʨʳʭ ʧʦʩʚʷʱʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ: ʟʘʜʘʯʘ 

ʜʝʢʦʤʧʦʟʠʮʠʠ ʩʠʩʪʝʤ,r ʟʘʜʘʯʘ ʢʦʦʨʜʠʥʘʮʠʠ ʩʠʩʪʝʤʳ, ʟʘʜʘʯʘ ʫʯʝʪʘ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʧʘʨʘʤʝʪʨʦʚ ʠ ʧʝʨʝʤʝʥʥʳʭ ʚ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. 

ʄʝʪʦʜ ʢʦʦʨʜʠʥʘʮʠʷ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʠ ʥʘ ʪʘʢʠʝ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʘʢ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʥʘʜʝʞʥʦʩʪʴ ʠ ʩʪʦʠʤʦʩʪʴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʨʝʜʝʣʝʥʠʝ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʧʦʩʦʙʘ ʢʦʦʨʜʠʥʘʮʠʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ 

[5, 17ï26]. 

 

1.1.1 ʆʩʦʙʝʥʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʢʘʢ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ 

ʂʘʢ ʧʨʘʚʠʣʦ, ʩʣʦʞʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʧʦʜʩʠʩʪʝʤ, ʧʨʠʯʝʤ ʵʪʠ ʧʦʜʩʠʩʪʝʤʳ ʤʦʛʫʪ ʠʤʝʪʴ ʨʘʟʣʠʯʥʫʶ 

ʬʠʟʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. ɼʣʷ ʩʥʠʞʝʥʠʷ ʩʣʦʞʥʦʩʪʠ ʪʘʢʦʡ ʩʠʩʪʝʤʳ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʜʝʢʦʤʧʦʟʠʮʠʶ ʠ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʩʦʩʨʝʜʦʪʦʯʠʪʴ ʥʘ 
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ʩʚʷʟʷʭ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʧʦʜʩʠʩʪʝʤʘʤʠ. ɼʣʷ ʵʪʦʛʦ ʚʳʜʝʣʝʥʥʳʝ ʧʦʜʩʠʩʪʝʤʳ 

ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʢʦʪʦʨʦʡ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʴʶ, ʢʦʪʦʨʘʷ, 

ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʪʨʘʞʘʣʘ ʙʳ ʩʧʝʮʠʬʠʢʫ ʜʘʥʥʦʡ ʧʦʜʩʠʩʪʝʤʳ, ʘ, ʩ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ʥʝ ʟʘʚʠʩʝʣʘ ʙʳ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪ ʩʧʝʮʠʬʠʢʠ ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʥʝʡ 

ʧʨʦʮʝʩʩʦʚ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʷʚʣʷʶʪʩʷ ʩʣʦʞʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʢ 

ʭʘʨʘʢʪʝʨʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʢʦʪʦʨʳʭ ʦʪʥʦʩʷʪʩʷ [11, 20, 27ï30, 111, 132]: 

ῐ ʥʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʧʦʜʩʠʩʪʝʤ; 

ῐ ʥʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʩʚʷʟʝʡ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʧʦʜʩʠʩʪʝʤʘʤʠ; 

ῐ ʨʘʟʥʦʦʙʨʘʟʠʝ ʮʝʣʝʡ ʠ ʪʨʝʙʦʚʘʥʠʡ ʦʪʜʝʣʴʥʳʭ ʧʦʜʩʠʩʪʝʤ; 

ῐ ʤʥʦʛʦʦʙʨʘʟʠʝ ʩʪʨʫʢʪʫʨʳ; 

ῐ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʚʭʦʜʷʱʠʭ ʧʦʜʩʠʩʪʝʤ. 

 

1.1.2 ɿʘʜʘʯʠ ʢʦʦʨʜʠʥʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʋ ʚʩʝʭ ʥʘʩ ʝʩʪʴ ʠʥʪʫʠʪʠʚʥʦʝ ʧʦʥʠʤʘʥʠʝ, ʯʪʦ ʦʟʥʘʯʘʝʪ ʪʝʨʤʠʥ 

«ʢʦʦʨʜʠʥʘʮʠʷ» ï ʵʪʦ ʦʙʝʩʧʝʯʝʥʠʝ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʨʘʙʦʪʳ ʚʩʝʭ ʟʚʝʥʴʝʚ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ [20, 157].  

ʂʦʦʨʜʠʥʘʮʠʷ ʨʝʰʝʥʠʡ, ʧʨʠʥʠʤʘʝʤʳʭ ʧʦʜʩʠʩʪʝʤʘʤʠ, ʷʚʣʷʝʪʩʷ 

ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ 

[31ï37, 61]. ɺ ʨʘʙʦʪʝ ʧʦʜ ʢʦʦʨʜʠʥʘʮʠʝʡ ʧʦʥʠʤʘʝʪʩʷ ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʷ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʨʝʩʫʨʩʦʚ ʠ ʩʦʛʣʘʩʦʚʘʥʠʶ ʛʨʘʬʠʢʘ 

ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʦʙʱʠʭ ʮʝʣʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ [60]. ɺ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤʘʭ ʦʙʲʝʢʪʳ ʤʦʛʫʪ ʠʤʝʪʴ 

ʨʘʟʣʠʯʥʳʝ ʮʝʣʠ ʠ ʦʛʨʘʥʠʯʝʥʠʷ, ʨʘʟʣʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʬʬʝʢʪʠʚʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ 

ʟʘʯʘʩʪʫʶ ʙʳʚʘʝʪ ʟʘʜʘʯʝʡ, ʢʦʪʦʨʫʶ ʩʣʦʞʥʦ ʨʝʰʠʪʴ [38ï45].  

ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʚʳʜʝʣʷʶʪʩʷ ʥʝʩʢʦʣʴʢʦ 

ʧʦʜʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʨʝʛʫʣʠʨʫʶʪʩʷ ʥʝʟʘʚʠʩʠʤʦ, ʥʦ ʧʨʠ ʵʪʦʤ ʨʝʟʫʣʴʪʘʪ ʠʭ 
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ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʥʫʪʨʝʥʥʝʡ ʚʟʘʠʤʦʩʚʷʟʴʶ, ʯʪʦ ʪʨʝʙʫʝʪ 

ʢʦʦʨʜʠʥʘʮʠʠ ʧʨʠʥʠʤʘʝʤʳʭ ʨʝʰʝʥʠʡ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʩʣʝʜʫʶʱʠʝ ʚʘʨʠʘʥʪʳ ʟʘʜʘʯʠ ʢʦʦʨʜʠʥʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ: 

ʩʦʛʣʘʩʦʚʘʥʠʝ ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʦʪʦʢʦʚ ʤʝʞʜʫ ʧʦʜʩʠʩʪʝʤʘʤʠ ʙʝʟ 

ʠʟʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ ʩʦʧʨʷʞʝʥʥʳʭ (ʩʚʷʟʘʥʥʳʭ) ʧʦʜʩʠʩʪʝʤ; 

ʩʦʛʣʘʩʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ ʩʤʝʞʥʳʭ (ʩʦʧʨʷʞʝʥʥʳʭ) 

ʧʦʜʩʠʩʪʝʤ, ʢʦʛʜʘ ʦʙʱʠʡ ʧʦʢʘʟʘʪʝʣʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪ ʥʠʭ ʟʘʚʠʩʠʪ; 

ʜʦʩʪʠʞʝʥʠʝ ʥʘʠʣʫʯʰʠʭ ʟʥʘʯʝʥʠʡ ʪʝʭʥʠʢʦïɻ ʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʟʘ ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʦʪʦʢʦʚ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ ʦʪʜʝʣʴʥʳʭ ʧʦʜʩʠʩʪʝʤ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʜʘʥʥʳʝ ʠ ʚʳʙʦʨ ʫʪʦʯʥʷʶʪʩʷ ʚ ʭʦʜʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ 

ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʵʢʩʧʝʨʪʘʤʠ ʠ ʧʦʜʯʠʥʝʥʥʳʤʠ ʝʤʫ ʧʦʜʩʠʩʪʝʤʘʤʠ. 

ʆʙʳʯʥʦ ʢ ʪʘʢʠʤ ʟʘʜʘʯʘʤ ʩʚʦʜʷʪʩʷ ʤʥʦʛʦʫʨʦʚʥʝʚʳʝ ʠʝʨʘʨʭʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ. 

ʆʙʦʙʱʝʥʥʘʷ ʩʭʝʤʘ ʩʚʷʟʝʡ ʚ ʜʚʫʭʫʨʦʚʥʝʚʦʡ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1.1. 

 

 

 

ʈʠʩʫʥʦʢ 1.1 ï ʆʙʦʙʱʝʥʥʘʷ ʩʭʝʤʘ ʩʚʷʟʝʡ ʚ ʜʚʫʭʫʨʦʚʥʝʚʦʡ ʠʝʨʘʨʭʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʝ 

ʛʜʝ iM  ï ʵʣʝʤʝʥʪ ʜʚʫʭʫʨʦʚʥʝʚʦʡ ʩʠʩʪʝʤʳ; 
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iY  ï ʨʝʟʫʣʴʪʘʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ʵʣʝʤʝʥʪʘ iM ; 

iX  ï ʨʝʩʫʨʩʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʦi-  ʵʣʝʤʝʥʪʘ; 

iW  ï ʚʥʝʰʥʝʝ ʚʦʟʤʫʱʝʥʠʝ; 

iP  ï ʦʙʷʟʘʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʪʦʨʘʷ ʩʦʦʙʱʘʝʪʩʷ ʥʘ ʚʝʨʭʥʠʡ 

ʫʨʦʚʝʥʴ; 

iF  ï    ʢʨʠʪʝʨʠʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʦi-  ʵʣʝʤʝʥʪʘ; 

ig ï    ʫʧʨʘʚʣʷʶʱʠʡ (ʢʦʦʨʜʠʥʠʨʫʶʱʠʡ) ʩʠʛʥʘʣ; 

iS  ï    ʩʪʠʤʫʣ, ʢʦʪʦʨʳʡ ʟʘʜʘʥ ʵʣʝʤʝʥʪʫ iM  ʠʟʚʥʝ, ni ,0= . 

 

ʈʘʩʩʤʦʪʨʠʤ ʢʨʘʪʢʦ ʩʪʨʘʪʝʛʠʠ ʚʳʨʘʙʦʪʢʠ ʢʦʦʨʜʠʥʠʨʫʶʱʝʛʦ ʩʠʛʥʘʣʘ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʚʝʜʝʤ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ [61]. 

ɸ. ʉʪʨʘʪʝʛʠʷ ʧʨʝʜʩʢʘʟʘʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʝʨʭʥʠʡ 

ʵʣʝʤʝʥʪ ʟʘʜʘʝʪ ʥʠʞʝʩʪʦʷʱʠʤ ʵʣʝʤʝʥʪʘʤ ʪʦʯʥʳʝ ʟʥʘʯʝʥʠʷ ʚʳʭʦʜʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ 
ɔ

iY , ʨʝʩʫʨʩʳ 
ɔ
iX  ʠ, ʢʨʦʤʝ ʵʪʦʛʦ, ʛʘʨʘʥʪʠʨʫʝʪ ʢʦʤʧʝʥʩʘʮʠʶ 

ʚʦʟʤʫʱʝʥʠʡ iW . ʇʨʠ ʵʪʦʤ ʩʪʠʤʫʣ iS  ʜʦʣʞʝʥ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʪʦʤʫ, ʯʪʦʙʳ 

ʥʠʞʝʩʪʦʷʱʠʡ ʵʣʝʤʝʥʪ ʥʝ ʦʪʢʣʦʥʷʣʩʷ ʦʪ ʟʘʜʘʥʥʳʭ ʚʳʭʦʜʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ  
g

iY . 

ɹ. ʉʪʨʘʪʝʛʠʷ ʦʮʝʥʢʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʷʚʣʷʝʪʩʷ ʤʦʜʠʬʠʢʘʮʠʝʡ ʩʪʨʘʪʝʛʠʠ 

ʘʚʪʦʨʠʪʘʨʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʂʦʦʨʜʠʥʘʪʦʨ, ʨʝʰʘʷ ʟʘʜʘʯʫ ʩʦʛʣʘʩʦʚʘʥʠʷ, ʟʘʜʘʝʪ 

ʚ ʢʦʦʨʜʠʥʠʨʫʶʱʠʭ ʩʠʛʥʘʣʘʭ ig ʥʝ ʪʦʯʥʳʝ ʟʥʘʯʝʥʠʷ 
g
iX  ʠ 

ɔ
iY , ʘ ʥʝʢʦʪʦʨʳʝ 

ʦʙʣʘʩʪʠ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʳʭ ʦʥʠ ʤʦʛʫʪ ʠʟʤʝʥʷʪʴʩʷ. 

ɺ. ʉʪʨʘʪʝʛʠʷ ʩʦʛʣʘʩʦʚʘʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʠʣʠ ʩʪʨʘʪʝʛʠʷ 

ʢʦʤʧʨʦʤʠʩʩʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʘ ʦʩʥʦʚʝ ʢʦʦʨʜʠʥʠʨʫʶʱʠʭ ʩʠʛʥʘʣʦʚ ig ʮʝʥʪʨ 

ʟʘʜʘʝʪ ʨʝʩʫʨʩ 
g
iX  ʠ ʩʪʠʤʫʣ iS , ʘ ʵʣʝʤʝʥʪʳ ʥʠʞʥʝʛʦ ʫʨʦʚʥʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʨʝʰʘʶʪ ʟʘʜʘʯʫ ʧʣʘʥʠʨʦʚʘʥʠʷ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɽʩʣʠ ʟʥʘʯʝʥʠʷ 
g

iY , 

ʧʦʣʫʯʝʥʥʳʝ   ʵʣʝʤʝʥʪʘʤʠ  ʥʠʞʥʝʛʦ  ʫʨʦʚʥʷ  ʥʝ  ʫʜʦʚʣʝʪʚʦʨʷʶʪ  ʮʝʥʪʨ,  ʪʦ  ʦʥ 
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 ʤʦʞʝʪ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʟʥʘʯʝʥʠʷ  
g
iX  ʠ iS . 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʢʦʦʨʜʠʥʘʮʠʠ ʚ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʠʩʪʝʤʘʭ: 

¶ ʪʨʫʜʥʦʩʪʠ ʧʦʣʥʦʡ ʬʦʨʤʘʣʠʟʘʮʠʠ ʟʘʜʘʯʠ. ʈʝʘʣʴʥʳʝ ʩʣʦʞʥʳʝ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʩʠʩʪʝʤʳ ʚʢʣʶʯʘʶʪ ʮʝʣʳʡ ʨʷʜ ʪʨʫʜʥʦʬʦʨʤʘʣʠʟʫʝʤʳʭ 

ʵʣʝʤʝʥʪʦʚ ʠ ʥʝ ʧʦʜʜʘʶʪʩʷ ʧʦʣʥʦʤʫ ʬʦʨʤʘʣʴʥʦʤʫ ʦʧʠʩʘʥʠʶ [46ï50]. 

ʉʣʦʞʥʦʩʪʴ ʧʦʣʥʦʡ ʬʦʨʤʘʣʠʟʘʮʠʠ ʪʘʢʠʭ ʩʠʩʪʝʤ ʚʳʪʝʢʘʝʪ ʠʟ ʩʣʦʞʥʦʩʪʠ 

ʩʪʨʫʢʪʫʨʳ, ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʵʣʝʤʝʥʪʦʚ, ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʯʝʪʘ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 

ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ; 

¶ ʩʪʝʧʝʥʴ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʧʦʜʩʠʩʪʝʤ. ʀʥʬʦʨʤʘʮʠʷ, ʧʦʩʪʫʧʘʶʱʘʷ 

ʦʪ ʧʦʜʩʠʩʪʝʤ ʥʠʞʥʠʭ ʫʨʦʚʥʝʡ, ʧʦʜʘʝʪʩʷ ʚ ʘʛʨʝʛʠʨʦʚʘʥʥʦʤ ʚʠʜʝ. ʂʨʦʤʝ ʪʦʛʦ, 

ʟʘʜʘʯʠ ʨʝʘʣʴʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʧʨʦʮʝʜʫʨ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʝʰʘʶʪʩʷ ʥʘ 

ʩʣʦʞʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʝ. ɺ ʪʠʧʠʯʥʦʤ ʜʣʷ ʧʨʘʢʪʠʢʠ ʩʣʫʯʘʝ, 

ʢʦʛʜʘ ʮʝʣʠ ʠʩʧʦʣʥʠʪʝʣʝʡ ʥʝ ʩʦʚʧʘʜʘʶʪ ʩ ʮʝʣʴʶ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ, ʦʥʠ ʤʦʛʫʪ 

ʘʢʪʠʚʥʦ ʠʩʢʘʞʘʪʴ ʠʩʭʦʜʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʬʦʨʤʠʨʦʚʘʪʴ ʨʝʰʝʥʠʷ, 

ʦʧʪʠʤʘʣʴʥʳʝ ʣʠʰʴ ʧʦ ʣʦʢʘʣʴʥʳʤ ʢʨʠʪʝʨʠʷʤ [51]. ʇʨʠ ʥʝʧʦʣʥʦʡ 

ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʧʦʜʩʠʩʪʝʤ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ʦ ʩʪʨʫʢʪʫʨʝ ʠ ʚʦʟʤʦʞʥʦʩʪʷʭ 

ʧʦʜʩʠʩʪʝʤ ʥʠʞʥʠʭ ʫʨʦʚʥʝʡ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʜʘʧʪʠʚʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ [52]. ʀʟ ʟʘʜʘʯ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʧʦʣʥʦʡ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴʶ ʧʦʜʩʠʩʪʝʤ ʚʳʪʝʢʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʯʝʪʘ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʨʝʰʝʥʠʡ. 

ʅʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʚʦʟʥʠʢʘʝʪ ʪʘʢʞʝ ʠʟïʟʘ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʫʯʝʪʘ ʚʩʝʭ 

ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʘʜʘʯʝ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʤʥʦʞʝʩʪʚʘ ʵʬʬʝʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ ʨʘʟʚʠʪʠʝʤ ʠʝʨʘʨʭʠʯʝʩʢʦʡ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ: 

¶ ʟʘʜʘʯʘ ʜʝʢʦʤʧʦʟʠʮʠʠ    [18,   35ï36,  55],    ʢʦʪʦʨʘʷ    ʩʚʦʜʠʪʩʷ    ʢ ʚʳʙʦʨʫ 

ʪʘʢʠʭ ʤʝʪʦʜʦʚ, ʘʣʛʦʨʠʪʤʦʚ ʠ ʠʩʧʦʣʥʠʪʝʣʝʡ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʧʦʜʟʘʜʘʯ, ʢʦʪʦʨʳʝ 
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ʧʨʠʚʦʜʠʣʠ ʙʳ ʢ ʧʨʠʝʤʣʝʤʦʤʫ ʧʦ ʢʘʯʝʩʪʚʫ ʨʝʰʝʥʠʶ ʟʘʜʘʯʠ ʚ ʮʝʣʦʤ ʟʘ 

ʧʨʠʝʤʣʝʤʦʝ ʚʨʝʤʷ. ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʩʚʷʟʘʥʳ ʩ ʧʦʠʩʢʦʤ ʩʧʦʩʦʙʘ 

ʜʝʢʦʤʧʦʟʠʮʠʠ ʤʦʜʝʣʠ, ʥʘʧʨʠʤʝʨ, ʤʘʪʨʠʮʳ ʦʛʨʘʥʠʯʝʥʠʡ; 

¶ ʟʘʜʘʯʘ ʩʦʛʣʘʩʦʚʘʥʠʷ ʜʝʡʩʪʚʠʡ ʧʦʜʩʠʩʪʝʤ ʥʠʞʥʝʛʦ ʫʨʦʚʥʷ. ʉʠʩʪʝʤʫ 

ʫʧʨʘʚʣʝʥʠʷ ʤʥʦʛʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʜʚʫʭʫʨʦʚʥʝʚʫʶ ʠʝʨʘʨʭʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ, ʚ ʢʦʪʦʨʦʡ ʦʮʝʥʢʫ 

ʧʣʘʥʦʚ ʠ ʠʭ ʨʝʘʣʠʟʘʮʠʶ ʦʩʫʱʝʩʪʚʣʷʝʪ ʢʦʣʣʝʢʪʠʚ ʣʶʜʝʡ. ʇʨʠ ʵʪʦʤ ʦʧʝʨʘʮʠʷ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʚʝʨʭʥʝʤ ʫʨʦʚʥʝ (ʮʝʥʪʨʦʤ), ʘ ʧʣʘʥʳ 

ʨʝʘʣʠʟʫʶʪʩʷ ʵʣʝʤʝʥʪʘʤʠ ʥʠʞʥʝʛʦ ʫʨʦʚʥʷ (ʘʢʪʠʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ), 

ʠʤʝʶʱʠʤʠ ʥʝʢʦʪʦʨʫʶ ʩʚʦʙʦʜʫ ʜʝʡʩʪʚʠʡ ʧʨʠ ʚʳʙʦʨʝ ʩʚʦʠʭ ʩʦʩʪʦʷʥʠʡ ʠ 

ʩʦʙʩʪʚʝʥʥʳʝ ʮʝʣʝʚʳʝ ʬʫʥʢʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʩʠʩʪʝʤʦʡ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ. ɼʣʷ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʪʘʢʦʡ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʚ 

ʪʝʦʨʠʠ ʘʢʪʠʚʥʳʭ ʩʠʩʪʝʤ [56] ʧʨʝʜʣʦʞʝʥ ʧʨʠʥʮʠʧ ʩʦʛʣʘʩʦʚʘʥʥʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ, ʟʘʢʣʶʯʘʶʱʠʡʩʷ ʚ ʥʘʟʥʘʯʝʥʠʠ ʘʢʪʠʚʥʳʤ ʵʣʝʤʝʥʪʘʤ ʪʘʢʠʭ 

ʧʣʘʥʦʚ, ʚ ʨʝʘʣʠʟʘʮʠʠ ʢʦʪʦʨʳʭ ʦʥʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ. ʇʦʵʪʦʤʫ ʧʣʘʥʳ, 

ʦʧʨʝʜʝʣʷʝʤʳʝ ʠʟ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʩʦʛʣʘʩʦʚʘʥʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʙʫʜʫʪ 

ʩʦʛʣʘʩʦʚʘʥʥʳʤʠ, ʝʩʣʠ ʦʥʠ ʩʦʚʧʘʜʘʶʪ ʩ ʣʦʢʘʣʴʥʦïʦʧʪʠʤʘʣʴʥʳʤʠ ʧʣʘʥʘʤʠ 

ʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʧʦʜʩʠʩʪʝʤʝ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʨʝʜʩʪʚʦʤ ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʩʦʛʣʘʩʦʚʘʪʴ ʜʝʡʩʪʚʠʷ 

ʧʦʜʩʠʩʪʝʤ ʥʠʞʥʠʭ ʫʨʦʚʥʝʡ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʜʦʙʠʪʴʩʷ ʨʝʰʝʥʠʷ 

ʦʙʱʝʩʠʩʪʝʤʥʳʭ ʟʘʜʘʯ [57]; 

¶ ʫʯʝʪ ʜʠʥʘʤʠʢʠ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ. ɿʘʜʘʯʘ ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʝʤ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʠʥʘʤʠʯʝʩʢʫʶ 

ʟʘʜʘʯʫ ʚʳʙʦʨʘ ʜʠʩʢʨʝʪʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ (ʧʦ ʧʦʜʧʝʨʠʦʜʘʤ ʧʣʘʥʠʨʦʚʘʥʠʷ). 

ʆʜʥʘʢʦ ʚ ʩʠʣʫ ʙʦʣʴʰʦʡ ʨʘʟʤʝʨʥʦʩʪʠ, ʥʝʜʦʩʪʘʪʢʘ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʠʣʠ ʩʧʝʮʠʬʠʢʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ 

ʫʧʨʘʚʣʝʥʠʷ   ʨʘʟʚʠʪʠʝʤ   ʚ   ʜʠʥʘʤʠʯʝʩʢʦʡ    ʧʦʩʪʘʥʦʚʢʝ  ʧʨʝʜʩʪʘʚʣʷʝʪ   ʩʦʙʦʡ 

ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʫʶ ʟʘʜʘʯʫ. 
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ɸʥʘʣʠʟʠʨʫʷ ʩʫʱʝʩʪʚʫʶʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʫʙʣʠʢʘʮʠʠ ʧʦ ʚʦʧʨʦʩʘʤ 

ʜʝʢʦʤʧʦʟʠʮʠʠ ʠ ʢʦʦʨʜʠʥʘʮʠʠ ʚ ʩʣʦʞʥʳʭ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ 

ʩʠʩʪʝʤʘʭ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʯʘʩʪʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʪʜʝʣʴʥʳʝ ʘʩʧʝʢʪʳ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʙʦʩʦʙʣʝʥʥʦ ʨʝʰʘʶʪʩʷ ʯʘʩʪʥʳʝ ʟʘʜʘʯʠ (ʨʘʟʚʠʪʠʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦïʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʙʘʟʳ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ 

ʧʨʦʛʨʘʤʤʳ, ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʪ. ʧ.), ʯʪʦ ʩʥʠʞʘʝʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʧʨʠʚʦʜʠʪ ʢ ʥʝʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ, ʘ ʯʘʩʪʦ ʠ ʢ ʥʝʨʝʘʣʠʟʫʝʤʦʩʪʠ 

ʧʨʠʥʠʤʘʝʤʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʝʡ ʫʧʨʘʚʣʝʥʠʷ ʧʦʜʩʠʩʪʝʤʘʤʠ 

ʩʣʦʞʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʧʨʦʮʝʩʩʦʚ ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʦʚ ʜʝʢʦʤʧʦʟʠʮʠʠ ʠ 

ʢʦʦʨʜʠʥʘʮʠʠ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʥʘʫʯʥʦïʧʨʘʢʪʠʯʝʩʢʦʡ ʟʘʜʘʯʝʡ. 

 

1.2  ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʢʦʦʨʜʠʥʘʮʠʠ ʣʦʢʘʣʴʥʳʭ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ 

 

ɺ ʨʘʤʢʘʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʢʘʢ 

ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʟʘʜʘʯ. ɺʳʜʝʣʠʤ ʦʩʥʦʚʥʳʝ ʠʟ 

ʥʠʭ [58ï60]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʝʢʦʤʧʦʟʠʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʘʩʯʣʝʥʝʥʠʝ ʠʩʭʦʜʥʦʡ 

ʟʘʜʘʯʠ ʥʘ ʨʷʜ ʧʦʜʟʘʜʘʯ. ʇʨʠ ʵʪʦʤ ʟʘʜʘʯʘ ʩʚʦʜʠʪʩʷ ʢ ʚʳʙʦʨʫ ʪʘʢʠʭ ʤʝʪʦʜʦʚ, 

ʘʣʛʦʨʠʪʤʦʚ ʠ ʠʩʧʦʣʥʠʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʠʣʠ ʙʳ, ʢ ʟʘʨʘʥʝʝ ʟʘʜʘʥʥʦʤʫ 

ʢʘʯʝʩʪʚʫ, ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʚ ʮʝʣʦʤ ʟʘ ʧʨʠʝʤʣʝʤʦʝ ʚʨʝʤʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʝʢʦʤʧʦʟʠʮʠʠ ʩʠʩʪʝʤʳ ʥʘ ʦʪʜʝʣʴʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ 

ʚʦʟʥʠʢʘʝʪ ʟʘʜʘʯʘ ʢʦʦʨʜʠʥʘʮʠʠ ʝʝ ʦʪʜʝʣʴʥʳʭ ʣʦʢʘʣʴʥʳʭ ʧʦʜʩʠʩʪʝʤ. 

ʈʘʩʩʤʦʪʨʠʤ ʟʘʜʘʯʫ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ ʥʘ ʧʨʠʤʝʨʝ 

ʤʦʣʦʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ [39, 60], ʬʨʘʛʤʝʥʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʭʝʤʳ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʤʦʣʦʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 1.2.  
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ʈʠʩʫʥʦʢ 1.2 ï ʉʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ (ʉM ï ʩʳʨʦʝ ʤʦʣʦʢʦ, ʎM ï 

ʮʝʣʴʥʦʝ ʤʦʣʦʢʦ, ʁ ï ʡʦʛʫʨʪ, ʈʄ ï ʨʘʟʜʝʣʝʥʠʝ ʤʦʣʦʢʘ, ʆM ï ʦʙʝʟʞʠʨʝʥʥʦʝ 

ʤʦʣʦʢʦ, ʄɸ ï ʤʘʩʣʦ, ʃʉʋ ï ʣʦʢʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ, ʪʦʣʩʪʳʝ ʩʪʨʝʣʢʠ 

ï ʤʘʩʩʦʚʳʡ ʨʘʩʭʦʜ, ʪʦʥʢʠʝ ʩʪʨʝʣʢʠ ï ʧʦʪʦʢ ʠʥʬʦʨʤʘʮʠʠ) 

 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʘʨʘʣʣʝʣʴʥʦ ʥʘ 

ʥʝʩʢʦʣʴʢʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʣʠʥʠʷʭ ʠʟ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʩʳʨʴʷ. ʕʪʦ ʤʦʣʦʢʦ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʧʨʦʮʝʥʪʘʤʠ ʞʠʨʥʦʩʪʠ, ʩʛʫʱʝʥʦʝ ʤʦʣʦʢʦ, ʩʫʭʦʝ ʤʦʣʦʢʦ ʠ ʪ. ʧ. 

ɼʣʷ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʫʧʘʢʦʚʢʠ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʧʨʦʜʫʢʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʦʜʥʦ ʠ ʪʦ ʞʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. ʕʪʦ ʫʩʣʦʞʥʷʝʪ ʫʧʨʘʚʣʝʥʠʝ ʧʘʨʘʣʣʝʣʴʥʦʡ 

ʨʘʙʦʪʦʡ ʚʩʝʭ ʣʠʥʠʡ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʚʨʝʤʝʥʠ 

ʧʨʦʩʪʦʷ ʠ ʧʦʪʝʨʠ ʧʨʠʙʳʣʠ.  

ʆʙʦʙʱʝʥʥʦ, ʩʪʨʫʢʪʫʨʫ ʊʇ ʤʦʣʦʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ 

ʩʭʝʤʦʡ (ʨʠʩ. 1.2). ʅʘ ʨʠʩʫʥʢʝ ʦʙʦʟʥʘʯʝʥʳ ʢʘʢ ʤʘʪʝʨʠʘʣʴʥʳʝ, ʪʘʢ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦʪʦʢʠ ʚ ʩʠʩʪʝʤʝ. ʂʘʞʜʳʡ ʵʪʘʧ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʣʦʢʘʣʴʥʦʡ ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ, ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʢʦʪʦʨʦʡ 
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ʧʦʩʪʫʧʘʝʪ ʚ ʢʦʦʨʜʠʥʠʨʫʶʱʫʶ ʩʠʩʪʝʤʫ, ʠʤʝʶʱʫʶ ʠʝʨʘʨʭʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ 

ʫʧʨʘʚʣʝʥʠʷ. 

 

1.3 ɸʥʘʣʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʝʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ 

ʥʝʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʣʦʢʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

 

ʇʨʠʤʝʨʳ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 1.3, ʘ 

(ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ) ʠ ʨʠʩ. 1.3, ʙ (ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ 

ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ). 

 

ʘ) 

 

ʙ) 

ʈʠʩʫʥʦʢ 1.3 ï ʋʧʨʘʚʣʝʥʠʝ ʈʊʇ ʩ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʢʦʦʨʜʠʥʘʮʠʝʡ 
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ɿʘʜʘʯʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʦʧʫʩʪʠʤʳʭ ʨʝʰʝʥʠʡ [61]. ɼʣʷ ʤʥʦʛʦʫʨʦʚʥʝʚʳʭ 

ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʟʘʜʘʯ ʙʦʣʝʝ ʪʠʧʠʯʥʘ ʥʝ ʟʘʜʘʯʘ ʚʳʙʦʨʘ ʨʝʰʝʥʠʷ ʠʟ ʤʥʦʞʝʩʪʚʘ 

ʟʘʜʘʥʥʳʭ ʘʣʴʪʝʨʥʘʪʠʚ, ʘ ʟʘʜʘʯʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʦʧʫʩʪʠʤʳʭ ʨʝʰʝʥʠʡ. ʎʝʣʠ ʠ 

ʢʨʠʪʝʨʠʠ ʬʦʨʤʠʨʫʶʪʩʷ ʣʠʮʦʤ, ʧʨʠʥʠʤʘʶʱʠʤ ʨʝʰʝʥʠʝ, ʚ ʢʘʪʝʛʦʨʠʷʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʡ ʠʣʠ ʪʝʭʥʠʢʦï

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʘ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʦʧʫʩʪʠʤʳʭ 

ʚʘʨʠʘʥʪʦʚ ʨʝʰʝʥʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʢʘʪʝʛʦʨʠʷʭ ʪʝʭʥʦʣʦʛʠʡ, ʨʝʩʫʨʩʦʚ ʠ 

ʜʨʫʛʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ʣʠʮʘʤʠ, ʬʦʨʤʠʨʫʶʱʠʤʠ ʨʝʰʝʥʠʷ, ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚ 

ʦʙʣʘʩʪʠ ʪʝʭʥʦʣʦʛʠʡ. ɺ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯʘʭ ʵʪʘ ʧʨʦʮʝʜʫʨʘ ʧʦʛʣʦʱʘʝʪ 

ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ ʚʨʝʤʝʥʠ ʠ ʫʩʠʣʠʡ. 

ʉʣʝʜʫʶʱʝʡ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʠ ʚʳʙʦʨ ʥʝ ʪʦʣʴʢʦ ʨʝʰʝʥʠʷ ʤʦʜʝʣʠ, ʥʦ ʠ ʝʝ ʩʪʨʫʢʪʫʨʳ, ʧʘʨʘʤʝʪʨʦʚ. ʊʘʢʘʷ 

ʟʘʜʘʯʘ ʚʦʟʥʠʢʘʝʪ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʚʦʟʤʦʞʥʦʩʪʠ ʩʠʩʪʝʤʳ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʧʦʪʨʝʙʥʦʩʪʷʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʚʥʦʩʠʪʴ ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ 

ʩʘʤ ʦʙʲʝʢʪ ʫʧʨʘʚʣʝʥʠʷ, ʚ ʝʛʦ ʩʚʷʟʠ ʩ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ. ʕʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ 

ʚʳʜʝʣʝʥʠʠ ʨʝʩʫʨʩʦʚ, ʩʥʠʞʝʥʠʠ ʠʭ ʫʜʝʣʴʥʳʭ ʨʘʩʭʦʜʦʚ ʟʘ ʩʯʝʪ ʥʘʫʯʥʦï

ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ. ɿʘʜʘʯʠ ʪʘʢʦʛʦ ʢʣʘʩʩʘ ʙʳʣʠ ʥʘʟʚʘʥʳ ʟʘʜʘʯʘʤʠ 

ʩʠʩʪʝʤʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ (ʦʧʪʠʤʠʟʘʮʠʠ ʥʘ ʩʠʩʪʝʤʝ ʤʦʜʝʣʝʡ). 

ʈʘʩʧʨʝʜʝʣʝʥʥʘʷ ʟʘʜʘʯʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʰʝʥʠʡ [62]. ɼʘʥʥʳʡ ʢʣʘʩʩ 

ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ ʪʠʧʠʯʥʳʤ, ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʚ ʧʨʘʢʪʠʢʝ ʨʝʰʝʥʠʷ 

ʩʣʦʞʥʳʭ ʟʘʜʘʯ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʨʝʰʘʝʪʩʷ ʢʦʤʧʣʝʢʩ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʟʘʜʘʯ ʚ 

ʨʝʞʠʤʝ ʤʥʦʛʦʩʪʦʨʦʥʥʝʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʩʧʝʮʠʘʣʠʩʪʘʤʠ, 

ʦʪʚʝʯʘʶʱʠʤʠ ʟʘ ʦʪʜʝʣʴʥʳʝ ʣʦʢʘʣʴʥʳʝ ʟʘʜʘʯʠ ʠ ʕɺʄ. ɿʥʘʥʠʷ, ʢʦʤʧʝʪʝʥʮʠʷ, 

ʬʫʥʢʮʠʠ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʃʇʈ ʠ ʃʌʈ ʨʘʩʩʨʝʜʦʪʦʯʝʥʳ ʧʦ ʦʪʜʝʣʴʥʳʤ 

ʵʪʘʧʘʤ ʠ ʨʘʙʦʯʠʤ ʤʝʩʪʘʤ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʢʘʢ çʧʦ ʚʝʨʪʠʢʘʣʠè, ʪʘʢ ʠ çʧʦ 

ʛʦʨʠʟʦʥʪʘʣʠè. ʆʙʳʯʥʦ ʪʘʢʠʝ ʢʦʤʧʣʝʢʩʳ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʧʦʜʩʠʩʪʝʤ 

ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʚ ʨʘʤʢʘʭ ʮʝʣʦʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ 

ʨʘʟʣʠʯʥʦʡ, ʥʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ï ʠʝʨʘʨʭʠʯʝʩʢʘʷ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ 



23 

 

çʩʦʩʨʝʜʦʪʦʯʝʥʥʦʡè ʩʠʩʪʝʤʦʡ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʩʚʦʡʩʪʚ, 

ʧʦʨʦʞʜʘʶʱʠʭ ʥʦʚʳʝ ʟʘʜʘʯʠ, ʪʨʝʙʫʶʱʠʝ ʨʘʟʨʘʙʦʪʢʠ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʠ 

ʤʦʜʝʣʝʡ. 

ʇʝʨʚʘʷ ʟʘʜʘʯʘ ʩʚʷʟʘʥʘ ʩ ʪʝʤ, ʯʪʦ, ʠʩʭʦʜʷ ʠʟ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ 

ʃʇʈ ʟʘ ʧʦʩʣʝʜʩʪʚʠʷ ʧʨʠʥʠʤʘʝʤʳʭ ʨʝʰʝʥʠʡ, ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ 

ʧʦʥʠʤʘʥʠʠ ʠ ʢʦʥʪʨʦʣʝ ʜʘʥʥʳʭ, ʧʦʣʫʯʘʝʤʳʭ ʢʘʢ çʧʦ ʚʝʨʪʠʢʘʣʠè, ʪʘʢ ʠ çʧʦ 

ʛʦʨʠʟʦʥʪʘʣʠè. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʯʘʩʪʠʯʥʦʛʦ 

ʜʫʙʣʠʨʦʚʘʥʠʷ ʬʫʥʢʮʠʡ ʩʦʩʝʜʥʠʭ ʣʦʢʘʣʴʥʳʭ ʟʘʜʘʯ. ʊʘʢ ʢʘʢ ʜʫʙʣʠʨʦʚʘʥʠʝ ʚ 

ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʥʝ ʨʘʮʠʦʥʘʣʴʥʦ ʠ ʬʠʟʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ, ʚʦʟʥʠʢʘʝʪ ʟʘʜʘʯʘ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʭ, ʫʢʨʫʧʥʝʥʥʳʭ ʩʚʷʟʝʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʜʣʷ ʢʘʞʜʦʡ ʟʘʜʘʯʠ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʜʚʘ ʪʠʧʘ ʤʦʜʝʣʝʡ: ʪʦʯʥʫʶ 

ʤʦʜʝʣʴ, ʦʧʠʩʳʚʘʶʱʫʶ  ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʘʥʥʫʶ ʣʦʢʘʣʴʥʫʶ ʟʘʜʘʯʫ, ʠ 

ʛʨʫʧʧʫ ʛʨʫʙʳʭ ʤʦʜʝʣʝʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ 

ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʝʝ ʨʝʰʝʥʠʷ. 

ɺʪʦʨʘʷ ʚʘʞʥʘʷ ʟʘʜʘʯʘ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʠʩʪʝʤ, 

ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʣʦʢʘʣʴʥʳʝ ʟʘʜʘʯʠ ʠʟʥʘʯʘʣʴʥʦ ʠʤʝʶʪ ʥʝʩʦʚʤʝʩʪʥʳʝ 

ʦʛʨʘʥʠʯʝʥʠʷ ʠ ʚ ʭʦʜʝ ʠʭ ʠʪʝʨʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʪʦʠʪ ʟʘʜʘʯʘ ʠʭ 

ʢʦʨʨʝʢʮʠʠ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʚʤʝʩʪʥʦʩʪʠ. ʕʪʘ ʧʨʦʮʝʜʫʨʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʘʟʠʨʦʚʘʪʴʩʷ ʥʘ: ʩʠʩʪʝʤʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ, 

ʪʨʘʝʢʪʦʨʥʦʤ ʧʦʜʭʦʜʝ, ʥʘʧʨʘʚʣʝʥʥʦʤ ʠʤʠʪʘʮʠʦʥʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ, 

ʦʧʪʠʤʠʟʘʮʠʦʥʥʦïʠʤʠʪʘʮʠʦʥʥʦʤ ʧʦʜʭʦʜʝ. 

ʉʣʝʜʫʶʱʝʡ ʟʘʜʘʯʝʡ ʠ ʭʘʨʘʢʪʝʨʥʦʡ ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʦʪ 

ʜʝʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʨʠ ʜʝʢʦʤʧʦʟʠʮʠʠ ʟʘʨʘʥʝʝ 

ʠʟʚʝʩʪʥʘ ʤʦʜʝʣʴ ʚʩʝʡ ʩʠʩʪʝʤʳ, ʘ ʧʨʠ ʨʘʩʧʨʝʜʝʣʝʥʥʦʤ ʧʦʜʭʦʜʝ ʤʦʜʝʣʴ 

ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʭʦʜʝ ʠʪʝʨʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʣʦʢʘʣʴʥʳʭ 
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ʟʘʜʘʯ. ʇʦʵʪʦʤʫ ʦʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʠʩʪʝʤʘʭ ʩʦʩʪʦʠʪ ʥʝ ʚ 

ʜʝʢʦʤʧʦʟʠʮʠʠ ʤʦʜʝʣʠ, ʘ ʚ ʜʝʢʦʤʧʦʟʠʮʠʠ ʘʣʛʦʨʠʪʤʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ 

ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʧʫʪʝʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʝʛʦ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦïʧʘʨʘʣʣʝʣʴʥʦʤ 

ʚʠʜʝ [63]. 

ɼʘʪʴ ʢʨʘʪʢʦʝ ʠ ʠʩʯʝʨʧʳʚʘʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ ʩʣʦʞʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤ 

ʩʠʩʪʝʤʘʤ ʠ ʧʨʦʮʝʜʫʨʘʤ ʜʦʚʦʣʴʥʦ ʪʨʫʜʥʦ, ʦʜʥʘʢʦ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ʩʣʝʜʫʶʱʠʝ ʠʭ ʦʩʥʦʚʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʠ ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʠʩʪʝʤ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʧʨʦʮʝʜʫʨ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʰʝʥʠʡ: 

1. ʉʦʜʝʨʞʘʪʝʣʴʥʳʡ ʦʙʲʝʢʪ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʪʦʨʦʛʦ ʧʨʠʥʠʤʘʝʪʩʷ 

ʨʝʰʝʥʠʝ, ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʦʡ ʠ ʚ ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʰʝʥʠʷ 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʤʦʜʝʣʴʶ, ʠʤʝʶʱʝʡ  ʤʥʦʛʦʫʨʦʚʥʝʚʫʶ ʩʪʨʫʢʪʫʨʫ; 

2. ʆʙʱʘʷ ʟʘʜʘʯʘ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʠ ʥʝ ʧʦʜʜʘʝʪʩʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʤʫ 

ʨʝʰʝʥʠʶ. ʆʥʘ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʢʦʤʧʣʝʢʩ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʠ ʜʦʩʪʘʪʦʯʥʦ 

ʧʨʦʩʪʳʭ ʧʦʜʟʘʜʘʯ; 

3. ʀʩʧʦʣʥʠʪʝʣʠ ʨʝʘʣʠʟʫʶʪ ʨʝʰʝʥʠʝ ʧʦʜʟʘʜʘʯ ʠ ʟʘʜʘʯʠ ʚ ʮʝʣʦʤ. ʆʥʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʢʦʣʣʝʢʪʠʚ ʣʶʜʝʡ ʠ ʢʦʤʧʣʝʢʩ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʩʚʷʟʘʥʥʳʭ 

ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʦʪʥʦʰʝʥʠʷʤʠ ʠ ʦʙʣʘʜʘʶʱʠʭ ʦʛʨʘʥʠʯʝʥʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ. ʀʩʧʦʣʥʠʪʝʣʠ ʷʚʣʷʶʪʩʷ ʘʢʪʠʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤʳ, 

ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʩʚʦʙʦʜʫ ʚʳʙʦʨʘ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʨʝʰʝʥʠʷ ʢʘʞʜʦʡ 

ʧʦʜʟʘʜʘʯʠ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʠʭ ʮʝʣʠ ʥʝ ʩʦʚʧʘʜʘʶʪ ʩ ʮʝʣʴʶ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ; 

4. ʄʝʪʦʜʳ ʠ ʘʣʛʦʨʠʪʤʳ ʨʝʰʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʧʦʜʟʘʜʘʯ ʫʜʦʚʣʝʪʚʦʨʷʶʪ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʚ ʨʘʤʢʘʭ ʨʝʰʝʥʠʷ ʚʩʝʡ ʟʘʜʘʯʠ ʚ ʮʝʣʦʤ. ʇʨʠ ʵʪʦʤ 

ʫʯʠʪʳʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʙʦʪʳ ʠʩʧʦʣʥʠʪʝʣʝʡ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʪʨʫʢʪʫʨʳ; 
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5. ʇʨʦʮʝʜʫʨʘ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʘʷ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʚ ʮʝʣʦʤ, ʩʦʜʝʨʞʠʪ 

ʩʨʝʜʩʪʚʘ ʩʦʛʣʘʩʦʚʘʥʠʷʤ ʠ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʧʨʦʮʝʜʫʨ ʨʝʰʝʥʠʷ ʦʪʜʝʣʴʥʳʭ 

ʧʦʜʟʘʜʘʯ. ʆʥʘ ʫʚʷʟʳʚʘʝʪ ʚʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʚ ʦʧʝʨʘʮʠʠ ʠ 

ʫʧʦʨʷʜʦʯʠʚʘʝʪ    ʠʭ    ʚʳʧʦʣʥʝʥʠʝ,    ʚʢʣʶʯʘʷ    ʦʙʤʝʥ    ʜʘʥʥʳʤʠ,    ʜʦʧʫʩʢʘʝʪ 

ʧʘʨʘʣʣʝʣʴʥʦʝ (ʦʜʥʦʚʨʝʤʝʥʥʦʝ) ʚʳʧʦʣʥʝʥʠʝ ʯʘʩʪʠ ʦʧʝʨʘʮʠʡ. 

 

1.4 ɸʥʘʣʠʟ ʤʝʪʦʜʦʚ ʢʦʦʨʜʠʥʘʮʠʠ ʨʝʰʝʥʠʡ ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ 

ʩʠʩʪʝʤʘʭ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʢ ʧʨʠʥʷʪʠʶ 

ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʨʝʰʝʥʠʡ ʚ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʤʦʜʝʣʝʡ ʦʪʜʝʣʴʥʳʭ ʧʦʜʩʠʩʪʝʤ. ʕʪʦ ʨʘʙʦʪʳ ʧʦ ʩʠʩʪʝʤʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ, ʧʦ 

ʩʦʛʣʘʩʦʚʘʥʠʶ ʨʝʰʝʥʠʡ ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʭ ʟʘʜʘʯ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʝʡ, ʧʦ 

ʩʦʛʣʘʩʦʚʘʥʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ ʘʢʪʠʚʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʘ ʪʘʢʞʝ ʨʘʙʦʪʳ ʧʦ 

ʩʦʛʣʘʩʦʚʘʥʠʶ ʵʬʬʝʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʚ ʜʚʫʭʫʨʦʚʥʝʚʳʭ ʩʠʩʪʝʤʘʭ [12, 35, 133ï

141]. ɿʘʤʝʪʠʤ, ʯʪʦ ʢʘʞʜʦʝ ʠʟ ʧʨʦʚʦʜʠʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʨʘʞʘʝʪ ʪʫ ʠʣʠ 

ʠʥʫʶ ʩʪʦʨʦʥʫ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʫʧʨʘʚʣʝʥʠʷ, ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʚ ʜʚʫʭʫʨʦʚʥʝʚʳʭ 

ʩʠʩʪʝʤʘʭ, ʩʪʨʫʢʪʫʨʘ ʠ ʤʦʜʝʣʠ ʢʦʪʦʨʳʭ ʠʤʝʶʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ 

ʨʘʟʣʠʯʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤʘʭ.  

ʂʣʘʩʩ ʧʨʦʮʝʩʩʦʚ, ʚ ʢʦʪʦʨʳʭ ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ ʢʦʦʨʜʠʥʘʮʠʠ ʨʝʰʝʥʠʡ, 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʚʳʧʦʣʥʝʥʠʝʤ ʥʝʢʦʪʦʨʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʦʧʝʨʘʮʠʡ, ʧʨʠʯʝʤ ʦʧʝʨʘʮʠʠ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚ 

ʥʝʧʨʝʨʳʚʥʦʤ ʧʦʪʦʢʝ (ʨʠʩ. 1.4, ʘ) ʠʣʠ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʨʝʩʫʨʩʦʚ 

(ʨʠʩ. 1.4, ʙ).  ʇʦʩʢʦʣʴʢʫ ʢʘʞʜʘʷ ʦʧʝʨʘʮʠʷ ʦʙʳʯʥʦ ʠʤʝʝʪ ʣʦʢʘʣʴʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ,   ʚʦʟʥʠʢʘʶʪ   ʟʘʜʘʯʠ   ʩʠʥʭʨʦʥʠʟʘʮʠʠ,   ʨʘʩʧʨʝʜʝʣʝʥʠʷ  ʨʝʩʫʨʩʦʚ, 

ʩʦʭʨʘʥʝʥʠʝ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʪ. ʜ. [65]. 
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ʈʠʩʫʥʦʢ 1.4 ï ʉʪʨʫʢʪʫʨʳ ʫʧʨʘʚʣʝʥʠʷ ʈʊʇ ʩ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʢʦʦʨʜʠʥʘʮʠʝʡ 

 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʟʘʜʘʯ ʢʦʦʨʜʠʥʘʮʠʠ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 1.5. ɿʘ ʦʩʥʦʚʫ 

ʚʟʷʪʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʄʝʩʘʨʦʚʠʯʘ [1], ʢʦʪʦʨʘʷ ʙʳʣʘ ʨʘʟʚʠʪʘ ʩ ʫʯʝʪʦʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʫʧʨʘʚʣʝʥʠʶ ʈʊʇ. 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʟʘʜʘʯ ʢʦʦʨʜʠʥʘʮʠʠ ʩʜʝʣʘʥʘ ʚ 

[1, 17, 31, 33, 142ï145].  

ʆʩʪʘʥʦʚʠʤʩʷ ʥʘ ʥʝʢʦʪʦʨʳʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʟʘʜʘʯ ʢʦʦʨʜʠʥʘʮʠʠ.  

ʂʦʦʨʜʠʥʘʮʠʷ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʦ (ʦʜʥʦʡ 

ʧʦʜʩʠʩʪʝʤʦʡ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ) ʠ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʦ (ʢʦʣʣʝʢʪʠʚʦʤ 

ʧʦʜʩʠʩʪʝʤ).  ʅʘ ʨʠʩ 1.4 ʧʦʢʘʟʘʥ ʩʣʫʯʘʡ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʢʦʦʨʜʠʥʘʮʠʠ 

ʣʦʢʘʣʴʥʳʭ ʉʋ.  ʉʣʫʯʘʡ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʢʦʦʨʜʠʥʘʮʠʠ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ 1.6. 
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ʈʠʩʫʥʦʢ 1.5 ï ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʟʘʜʘʯ ʢʦʦʨʜʠʥʘʮʠʠ 
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ʈʠʩʫʥʦʢ 1.6 ï ʋʧʨʘʚʣʝʥʠʝ ʈʊʇ ʩ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ  

ʢʦʦʨʜʠʥʘʮʠʝʡ ʨʝʰʝʥʠʡ 

 

ɺ ʫʩʣʦʚʠʷʭ ʩʣʦʞʥʦʡ ʩʪʨʫʢʪʫʨʳ ʈʊʇ ʧʨʠʝʤʣʝʤʦʡ ʷʚʣʷʝʪʩʷ 

ʠʝʨʘʨʭʠʯʝʩʢʘʷ (ʤʥʦʛʦʫʨʦʚʥʝʚʘ)̫ ʦʨʛʘʥʠʟʘʮʠʷ ʢʦʦʨʜʠʥʘʮʠʠ ʨʝʰʝʥʠʡ. 

ʇʨʦʙʣʝʤʘ ʢʦʦʨʜʠʥʘʮʠʠ ʚ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʩʠʩʪʝʤʝ ʤʦʞʝʪ ʙʳʪʴ 

ʨʘʩʩʤʦʪʨʝʥʘ ʥʘ ʧʨʠʤʝʨʝ ʜʚʫʭʫʨʦʚʥʝʚʦʡ ʩʠʩʪʝʤʳ [66]. ɼʚʫʭʫʨʦʚʥʝʚʘʷ ʟʘʜʘʯʘ 

ʢʦʦʨʜʠʥʘʮʠʠ ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʪʘʢ: 

 

{
min

u

F (u ,Ѓi (u)) , i= 1÷n;

s.t.:G(u ,Ѓi (u))П0 ;

Ѓ(u) :min
Ѓi

f i (u ,Ѓi ) , i= 1÷n;

s.t.: g(u ,Ѓ)П0,
 

(1.1) 

 

ʛʜʝ F  ï ʮʝʣʝʚʘʷ ʬʫʥʢʮʠʷ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ (ʢʦʦʨʜʠʥʘʪʦʨʘ); 

 u  ï ʚʝʢʪʦʨ ʨʝʰʝʥʠʷ ʢʦʦʨʜʠʥʘʪʦʨʘ; 

G  ï ʤʥʦʞʝʩʪʚʘ ʦʛʨʘʥʠʯʝʥʠʡ ʢʦʦʨʜʠʥʘʪʦʨʘ; 

 f  ï ʮʝʣʝʚʘʷ ʬʫʥʢʮʠʷ ʥʠʞʥʝʛʦ ʫʨʦʚʥʷ; 
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 n  ï ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʩʠʩʪʝʤ ʥʠʞʥʝʛʦ ʫʨʦʚʥʷ; 

v  ï  ʚʝʢʪʦʨ ʨʝʰʝʥʠʷ ʥʠʞʥʝʛʦ ʫʨʦʚʥʷ; 

g  ï ʤʥʦʞʝʩʪʚʘ ʦʛʨʘʥʠʯʝʥʠʡ ʥʠʞʥʝʛʦ ʫʨʦʚʥʷ; 

s.t. ï çʧʨʠ ʫʩʣʦʚʠʷʭè. 

 

ʂʦʦʨʜʠʥʘʪʦʨ ʤʦʞʝʪ ʚʳʙʨʘʪʴ ʮʝʣʝʚʫʶ ʬʫʥʢʮʠʶ F. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʨʘʟʥʳʝ ʚʝʢʪʦʨʳ ʨʝʰʝʥʠʷ ʢʦʦʨʜʠʥʘʪʦʨʘ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ 

ʜʣʷ ʣʶʙʦʛʦ u, ʩʫʱʝʩʪʚʫʝʪ ʝʜʠʥʩʪʚʝʥʥʳʡ ʚʝʢʪʦʨ ʨʝʰʝʥʠʷ ʥʠʞʥʝʛʦ ʫʨʦʚʥʷ 

v(u). 

ɿʘʜʘʯʘ ʥʠʞʥʝʛʦ ʫʨʦʚʥʷ ʤʦʞʝʪ ʙʳʪʴ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʢʘʢ ʟʘʜʘʯʘ ʙʘʣʘʥʩʘ 

ʨʝʩʫʨʩʦʚ ʠʣʠ ʢʘʢ ʟʘʜʘʯʘ ʩʪʦʭʘʩʪʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʠʣʠ ʠʭ ʚʘʨʠʘʥʪʦʚ. 

ʆʙʳʯʥʦ ʟʘʜʘʯʘ ʢʦʦʨʜʠʥʘʮʠʠ ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʢʘʢ ʟʘʜʘʯʘ ʦʧʪʠʤʠʟʘʮʠʠ 

(ʪʦ ʝʩʪʴ ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʢʨʠʪʝʨʠʡ ʦʧʪʠʤʠʟʘʮʠʠ, ʦʧʪʠʤʠʟʠʨʫʝʤʳʝ ʧʘʨʘʤʝʪʨʳ, 

ʦʛʨʘʥʠʯʝʥʠʷ). ʌʦʨʤʫʣʠʨʦʚʢʘ ʟʘʜʘʯʠ ʢʦʦʨʜʠʥʘʮʠʠ (ʚʠʜ ʢʨʠʪʝʨʠʷ, 

ʦʛʨʘʥʠʯʝʥʠʡ ʠ ʥʘʙʦʨ ʦʧʪʠʤʠʟʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ) ʟʘʚʠʩʠʪ ʦʪ ʩʪʨʫʢʪʫʨʳ 

ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʮʠʠ, ʢʦʪʦʨʘʷ ʩʪʘʥʦʚʠʪʩʷ ʧʦʥʷʪʥʦʡ ʧʦʩʣʝ ʜʝʢʦʤʧʦʟʠʮʠʠ 

ʩʠʩʪʝʤʳ. 

ʇʦʥʷʪʠʝ ʜʝʢʦʤʧʦʟʠʮʠʠïʢʦʦʨʜʠʥʘʮʠʠ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʦʥʪʝʢʩʪʝ 

ʟʘʜʘʯ ʦʧʪʠʤʠʟʘʮʠʠ ʠʣʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʟʘʜʘʯ ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

[22, 53]. ʄʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʤʝʪʦʜʳ ʜʝʢʦʤʧʦʟʠʮʠʠïʢʦʦʨʜʠʥʘʮʠʠ ʧʦ 

ʩʣʝʜʫʶʱʠʤ ʢʘʪʝʛʦʨʠʷʤ [64-65]: 

1. ʇʦ ʩʪʨʫʢʪʫʨʝ, ʪ. ʝ. ʨʘʩʯʣʝʥʝʥʠʶ ʩʪʨʫʢʪʫʨʳ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ 

ʦʪʜʝʣʴʥʳʤʠ ʧʦʜʟʘʜʘʯʘʤʠ (ʣʦʢʘʣʴʥʳʤʠ ʩʠʩʪʝʤʘʤʠ) ʩ ʧʦʩʣʝʜʫʶʱʝʡ 

ʢʦʦʨʜʠʥʘʮʠʝʡ ʥʘʨʫʰʝʥʥʳʭ ʚʟʘʠʤʦʩʚʷʟʝʡ; 

2. ʇʦ ʮʝʣʠ, ʪ. ʝ. ʨʘʩʯʣʝʥʝʥʠʝ ʤʥʦʛʦʮʝʣʝʚʦʡ ʠʩʭʦʜʥʦʡ ʟʘʜʘʯʠ (ʩʠʩʪʝʤʳ) 

ʥʘ    ʧʦʜʟʘʜʘʯʠ,    ʢʘʞʜʘʷ    ʠʟ    ʢʦʪʦʨʳʭ   ʠʤʝʝʪ ʩʚʦʶ   ʮʝʣʴ   ʩ   ʧʦʩʣʝʜʫʶʱʝʡ 

ʢʦʦʨʜʠʥʘʮʠʝʡ ʣʦʢʘʣʴʥʳʭ ʮʝʣʝʡ; 
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3. ʇʦ ʚʨʝʤʝʥʠ, ʪ. ʝ. ʫʢʦʨʦʯʝʥʠʝ ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʨʘʩʩʤʦʪʨʝʥʠʷ 

ʧʦʜʟʘʜʘʯ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʨʘʩʰʠʨʝʥʠʝʤ ʠʥʪʝʨʚʘʣʘ ʜʦ ʠʩʭʦʜʥʦʛʦ. 

ɼʣʷ ʢʦʦʨʜʠʥʘʮʠʠ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʩʥʦʚʥʦʤ 

ʠʩʧʦʣʴʟʫʶʪ ʠʪʝʨʘʮʠʦʥʥʳʝ ʠ ʥʝ ʠʪʝʨʘʮʠʦʥʥʳʝ ʘʣʛʦʨʠʪʤʳ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʨʷʜ 

ʟʘʜʘʯ ʢʦʦʨʜʠʥʘʮʠʠ, ʙʦʣʴʰʘ ̫ʨʘʟʤʝʨʥʦʩʪʴ ʟʘʜʘʯ, ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʚ ʦʮʝʥʢʝ 

ʩʦʩʪʦʷʥʠʷ ʢʦʦʨʜʠʥʠʨʫʝʤʳʭ ʧʨʦʮʝʩʩʦʚ ʪʨʝʙʫʶʪ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʨʘʩʤʘʪʨʠʚʘʶʪ ʟʘʜʘʯʫ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ ʚ ʩʚʷʟʠ ʩ ʟʘʜʘʯʝʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʧʘʨʘʣʣʝʣʴʥʳʭ 

ʧʨʦʮʝʩʩʦʚ [60]. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʤʝʪʦʜʦʚ ʠ ʘʣʛʦʨʠʪʤʦʚ ʢʦʦʨʜʠʥʘʮʠʠ ʧʦʢʘʟʘʥʘ ʥʘ 

ʨʠʩ. 1.7. ɺ ʣʠʪʝʨʘʪʫʨʝ [35-37, 70ï71, 79, 143ï149] ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʪʝʨʘʮʠʦʥʥʳʝ ʠ ʥʝʠʪʝʨʘʮʠʦʥʥʳʝ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʝ 

ʘʣʛʦʨʠʪʤʳ ʢʦʦʨʜʠʥʘʮʠʠ. ʆʜʥʘʢʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʟʘʜʘʯ ʢʦʦʨʜʠʥʘʮʠʠ 

(ʢʨʠʪʝʨʠʝʚ, ʦʛʨʘʥʠʯʝʥʠʡ, ʩʪʨʫʢʪʫʨ ʩʠʩʪʝʤ ʠ ʪ. ʧ.), ʙʦʣʴʰʘʷ ʨʘʟʤʝʨʥʦʩʪʴ 

ʟʘʜʘʯ (ʢʦʣʠʯʝʩʪʚʦ ʢʦʦʨʜʠʥʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ), ʥʘʣʠʯʠʝ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ 

ʧʨʠ ʦʮʝʥʠʚʘʥʠʠ ʩʦʩʪʦʷʥʠʷ ʢʦʦʨʜʠʥʠʨʫʝʤʳʭ ʧʨʦʮʝʩʩʦʚ ʦʙʫʩʣʘʚʣʠʚʘʶʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ 

ʨʘʙʦʪʘʭ ʥʝ ʨʘʩʩʤʦʪʨʝʥʘ ʟʘʜʘʯʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ ʚʦ ʚʟʘʠʤʦʩʚʷʟʠ ʩ 

ʟʘʜʘʯʝʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʧʘʨʘʣʣʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

ʇʨʠ ʚʳʙʦʨʝ ʤʝʪʦʜʦʚ ʠ ʧʦʜʭʦʜʦʚ ʢ ʧʦʩʪʨʦʝʥʠʶ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʮʠʠ 

ʣʦʢʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: ʜʝʢʦʤʧʦʟʠʮʠ ʁ

ʈʊʇ ʥʘ ʪʠʧʦʚʳʝ ʩʪʨʫʢʪʫʨʳ; ʘʥʘʣʠʟ ʧʘʨʘʤʝʪʨʦʚ ʦʧʝʨʘʮʠʡ, ʪʨʝʙʫʶʱʠʭ 

ʢʦʦʨʜʠʥʘʮʠʠ; ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʨʠʪʝʨʠʷ ʠʣʠ ʩʦʚʦʢʫʧʥʦʩʪʠ ʢʨʠʪʝʨʠʝʚ 

ʢʦʦʨʜʠʥʘʮʠʠ; ʚʳʙʦʨ ʤʝʪʦʜʦʚ ʧʨʠʥʷʪʠʷ ʣʦʢʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʩ ʫʯʝʪʦʤ ʜʘʥʥʳʭ 

ʢʦʦʨʜʠʥʘʮʠʠ. 
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ɺ ʧʨʘʢʪʠʢʝ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ: 

ʫʧʨʘʚʣʝʥʠʝ ʨʝʩʫʨʩʘʤʠ, ʧʨʦʤʳʰʣʝʥʥʘʷ ʣʦʛʠʩʪʠʢʘ, ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ, 

ʧʦʩʪʨʦʝʥʠʝ ʨʘʩʧʠʩʘʥʠʡ.  

ʇʨʦʝʢʪ ï ʵʪʦ ʚʨʝʤʝʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʫʥʠʢʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠʣʠ ʫʩʣʫʛ, ʧʦʵʪʦʤʫ ʧʨʦʝʢʪ ʥʝ ʷʚʣʷʝʪʩʷ 

 

ʈʠʩʫʥʦʢ 1.7 ï ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʤʝʪʦʜʦʚ ʠ ʘʣʛʦʨʠʪʤʦʚ ʢʦʦʨʜʠʥʘʮʠʠ 
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ʥʝʧʨʝʨʳʚʥʳʤ [150ï152 ]. ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ ʥʝ ʚʢʣʶʯʘʝʪ ʥʘʫʯʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʷʟʝʡ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʜʫʢʪʘ ʚ ʣʶʙʦʡ ʩʬʝʨʝ, ʠ 

ʫʧʨʘʚʣʝʥʠʝ ʵʪʠʤʠ ʧʨʦʮʝʩʩʘʤʠ. ɺ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʚʨʝʤʝʥʥʦʡ ʛʦʨʠʟʦʥʪ ʦʮʝʥʢʠ, ʥʦ ʧʨʦʮʝʩʩ ʧʨʦʜʦʣʞʘʝʪʩʷ. ʇʘʢʝʪʳ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʦʝʢʪʘ ʥʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʢʦʦʨʜʠʥʘʮʠʠ ʨʝʰʝʥʠʡ 

ʣʦʢʘʣʴʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʠ ʧʦʵʪʦʤʫ ʦʥʠ ʥʝ 

ʷʚʣʷʪʁʩʷ ʘʜʝʢʚʘʪʥʳʤʠ ʜʣʷ ʮʝʣʝʡ ʜʘʥʥʦʡ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ. 

ʊʝʦʨʠʷ ʨʘʩʧʠʩʘʥʠʡ ï ʨʘʟʜʝʣ ʜʠʩʢʨʝʪʥʦʡ ʤʘʪʝʤʘʪʠʢʠ, ʟʘʥʠʤʘʶʱʠʡʩʷ 

ʟʘʜʘʯʘʤʠ ʫʧʦʨʷʜʦʯʝʥʠʷ [153ï154]. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʟʘʜʘʯʠ 

ʬʦʨʤʫʣʠʨʫʶʪʩʷ ʪʘʢ: ɿʘʜʘʥʦ ʥʝʢʦʪʦʨʦʝ ʤʥʦʞʝʩʪʚʦ ʨʘʙʦʪ (ʪʨʝʙʦʚʘʥʠʡ) 

J={J1, J2, é, Jn}  ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʥʘʙʦʨʦʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɿʘʜʘʥʦ ʥʝʢʦʪʦʨʦʝ 

ʤʥʦʞʝʩʪʚʦ ʤʘʰʠʥ (ʧʨʠʙʦʨʦʚ) { }mMMMM ,...,, = 21 , ʥʘ ʢʦʪʦʨʳʭ ʪʨʝʙʦʚʘʥʠʷ 

ʜʦʣʞʥʳ ʦʙʩʣʫʞʠʚʘʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʝʢʦʪʦʨʳʤ ʧʦʨʷʜʢʦʤ. 

ɺ ʩʠʩʪʝʤʝ ʪʠʧʘ çʧʦʪʦʢʦʚʘʷ ʣʠʥʠʷè ʚʩʝ ʤʘʰʠʥʳ ʫʧʦʨʷʜʦʯʝʥʳ  

mMMM ,...,, 21  ʠ ʢʘʞʜʦʝ ʪʨʝʙʦʚʘʥʠʝ ʧʨʦʭʦʜʠʪ ʚʩʝ ʤʘʰʠʥʳ ʚ ʵʪʦʤ ʧʦʨʷʜʢʝ. 

ʈʘʩʧʠʩʘʥʠʝ ʟʘʜʘʥʦ ʧʝʨʝʩʪʘʥʦʚʢʦʡ ʪʨʝʙʦʚʘʥʠʡ. ʂʘʢ ʧʨʘʚʠʣʦ, ʤʠʥʠʤʠʟʠʨʫʝʪʩʷ 

ʦʙʱʝʝ ʚʨʝʤʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʨʝʙʦʚʘʥʠʡ [155]. ɼʣʷ ʟʘʜʘʯʠ «ʧʦʪʦʢʦʚʘʷ ʣʠʥʠʷè 

ʥʘ ʜʚʫʭ ʤʘʰʠʥʘʭ ʩʫʱʝʩʪʚʫʝʪ ʘʣʛʦʨʠʪʤ ɼʞʦʥʩʦʥʘ [156], ʢʦʪʦʨʳʡ ʩʪʨʦʠʪ 

ʨʘʩʧʠʩʘʥʠʝ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʦʙʱʠʤ ʚʨʝʤʝʥʝʤ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ʆʜʥʘʢʦ ʦʯʝʥʴ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʝʦʨʠʷ ʨʘʩʧʠʩʘʥʠʡ ʦʪʚʝʯʘʝʪ ʟʘ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʘʰʠʥʥʦʛʦ ʚʨʝʤʝʥʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʘʜʘʯ ʚ 

ʧʨʝʜʝʣʘʭ ʟʘʜʘʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʥʦ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʩʳʨʴʷ ʚ ʥʝʧʨʝʨʳʚʥʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ. 

ɸʣʛʦʨʠʪʤʳ ʧʨʠʥʷʪʠʷ  ʢʦʣʣʝʢʪʠʚʥʦʛʦ  ʨʝʰʝʥʠʷ  ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ  ʥʘ  ʜʚʘ 

ʢʣʘʩʩʘ. ɺʦïʧʝʨʚʳʭ, ʧʨʦʪʦʢʦʣʳ ʧʨʠʥʷʪʠʷ ʝʜʠʥʦʛʦ ʨʝʰʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʚʩʝ 

ʧʦʜʩʠʩʪʝʤʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʷʚʣʷʶʪʩʷ ʠʩʧʨʘʚʥʳʤʠ ʠ ʜʦʣʞʥʳ ʣʠʙʦ ʚʩʝ 

ʧʨʠʥʷʪʴ, ʠʣʠ ʚʩʝ ʦʪʚʝʨʛʥʫʪʴ. ɺ ʫʩʣʦʚʠʷʭ ʦʪʩʫʪʩʪʚʠʷ ʥʘʜʝʞʥʳʭ 

ʢʦʤʤʫʥʠʢʘʮʠʡ (ʩ ʦʛʨʘʥʠʯʝʥʥʳʤ ʚʨʝʤʝʥʝʤ ʟʘʜʝʨʞʢʠ) ʥʝ ʤʦʞʝʪ ʙʳʪʴ 
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ʘʣʛʦʨʠʪʤʘ ʜʦʩʪʠʞʝʥʠʷ ʝʜʠʥʦʛʦ ʨʝʰʝʥʠʷ. ʆʙʦʩʥʦʚʘʥʠʝ ʵʪʦʛʦ ʚʳʚʦʜʘ ʦʙʳʯʥʦ 

ʦʩʫʱʝʩʪʚʣʷʶʪ ʥʘ ʧʨʠʤʝʨʝ ʠʟʚʝʩʪʥʦʡ ʟʘʜʘʯʠ ʜʚʫʭ ʘʨʤʠʡ [68]. ɺʦïʚʪʦʨʳʭ, 

ʧʨʦʪʦʢʦʣʳ ʧʨʠʥʷʪʠʷ ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʂʣʘʩʩʠʯʝʩʢʠʡ ʧʨʠʤʝʨ ʧʨʦʪʦʢʦʣʘ ʧʨʠʥʷʪʠʷ ʩʦʛʣʘʩʦʚʘʥʥʳʭ 

ʨʝʰʝʥʠʡ ï ʟʘʜʘʯʘ ɺʠʟʘʥʪʠʡʩʢʠʭ ʛʝʥʝʨʘʣʦʚ. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʩʠʩʪʝʤʘʭ ʩ m 

ʥʝʧʨʘʚʠʣʴʥʦ ʨʘʙʦʪʘʶʱʠʤʠ ʇʇʈ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʪʦʣʴʢʦ ʧʨʠ 

ʥʘʣʠʯʠʠ 2m+1 ʧʨʘʚʠʣʴʥʦ ʨʘʙʦʪʘʶʱʠʭ ʇʇʈ. ʊʘʢʞʝ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʚ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʝ ʩ ʘʩʠʥʭʨʦʥʥʳʤʠ ʇʇʈ ʠ ʥʝʦʛʨʘʥʠʯʝʥʥʳʤʠ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʤʠ ʟʘʜʝʨʞʢʘʤʠ ʥʝʚʦʟʤʦʞʥʦ ʜʦʩʪʠʯʴ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʜʘʞʝ 

ʧʨʠ ʦʜʥʦʡ ʥʝʨʘʙʦʪʘʶʱʝʡ ʧʦʜʩʠʩʪʝʤʝ. 

ʆʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʢʦʦʨʜʠʥʘʮʠʠ ʩʣʦʞʥʳʭ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ïɻ ʪʦ 

ʚʟʘʠʤʦʩʚʷʟʴ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦʩʪʴ, ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʧʦʜʯʠʥʝʥʥʦʩʪʴ, 

ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ, ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ, ʨʘʚʥʦʚʝʩʠʝ, ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ, ʝʜʠʥʩʪʚʦ 

ʢʦʤʘʥʜ ʠ ʜʝʡʩʪʚʠʡ, ʦʙʱʘʷ ʮʝʣʴ. 

ɺ ʩʚʦʝʡ ʨʘʙʦʪʝ ɼʫʨʬʝʝ ʫʢʘʟʳʚʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʣʦʚʠʷ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʘʣʛʦʨʠʪʤʦʚ ʢʦʦʨʜʠʥʘʮʠʠ [67]. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʠʝʨʘʨʭʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʧʨʝʜʧʨʠʷʪʠʷ, ʜʘʥʥʳʝ ʤʝʪʦʜʳ 

ʢʦʦʨʜʠʥʘʮʠʠ ʥʝ ʚʩʝʛʜʘ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʚʩʝʤ ʫʩʣʦʚʠʷʤ. ʇʦʵʪʦʤʫ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ: ʙʝʟʠʪʝʨʘʪʠʚʥʳʝ ʘʣʛʦʨʠʪʤʳ [69]; ʠʪʝʨʘʪʠʚʥʳʝ ʘʣʛʦʨʠʪʤʳ 

[70]; ʵʚʨʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ [71]. 

ɺ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʪʝʨʘʪʠʚʥʳʭ ʘʣʛʦʨʠʪʤʘʭ 

(ʘʣʛʦʨʠʪʤʳ ɼʘʥʮʠʛʘïɺʫʣʴʬʘ, ʘʣʛʦʨʠʪʤ ʂʦʨʥʘʠïʃʠʧʪʘʢ, ʘʣʛʦʨʠʪʤʳ ʥʘ ʦʩʥʦʚʝ 

ʬʫʥʢʮʠʠ ʃʘʛʨʘʥʞʘ, ʘʣʛʦʨʠʪʤʳ ɹʘʣʘʢʠʨʝʚʘ ɺ. ʉ., ɺʦʣʦʜʠʥʘ ɺ. ʄ., ʎʳʨʣʠʥʘ 

ɸ. ʄ., ʦʙʦʙʱʘʶʱʘʷ ʩʭʝʤʘ ʠʪʝʨʘʪʠʚʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ɸʣʠʝʚʘ ʈ. ɸ., ʃʠʙʝʨʟʦʥ 

ʄ. ʀ.) [12, 53, 79] ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʭʦʜʝ ʠʪʝʨʘʪʠʚʥʦʛʦ 

ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʮʝʥʪʨʦʤ ʠ ʵʣʝʤʝʥʪʘʤʠ, ʘ ʥʘ ʢʘʞʜʦʤ ʰʘʛʫ 

ʠʪʝʨʘʪʠʚʥʦʛʦ ʧʨʦʮʝʩʩʘ ʨʝʰʘʶʪʩʷ ʣʦʢʘʣʴʥʦïʦʧʪʠʤʘʣʴʥʳʝ ʟʘʜʘʯʠ ʧʦʜʩʠʩʪʝʤ ʠ 

ʢʦʦʨʜʠʥʘʪʦʨʘ. 

ʄʝʪʦʜʳ       ʜʝʢʦʤʧʦʟʠʮʠʠïʢʦʦʨʜʠʥʘʮʠʠ     ʧʦʟʚʦʣʷʶʪ       ʦʩʫʱʝʩʪʚʣʷʪʴ 
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ʢʦʦʨʜʠʥʘʮʠʶ ʚ ʩʠʩʪʝʤʘʭ ʩʦ ʩʣʦʞʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʩ ʧʦʤʦʱʴʶ ʠʪʝʨʘʮʠʦʥʥʦʛʦ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʤʝʥʴʰʝʛʦ ʨʘʟʤʝʨʘ [72ï73]. ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʤʝʪʦʜʦʚ 

ʨʘʟʣʦʞʝʥʠʷ, ʵʪʘ ʨʘʙʦʪʘ ʚʳʜʝʣʷʝʪ ʜʚʘ. ʇʨʠ ʜʝʢʦʤʧʦʟʠʮʠʠ ʧʦ ʮʝʣʠ ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ ɹʝʥʜʝʨʩʘ [74ï75] ʠ ʤʝʪʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʃʘʛʨʘʥʞʝʚʳʭ 

ʨʝʣʘʢʩʘʮʠ̫ʭ [76]. 

ɸʣʛʦʨʠʪʤ ɹʝʥʜʝʨʩʘ 

 

 

ɹʝʥʜʝʨʩ ʧʨʝʜʣʦʞʠʣ ʘʣʛʦʨʠʪʤ ʜʣʷ ʨʝʰʝʥʠʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʟʘʜʘʯ, 

ʢʦʪʦʨʳʡ ʨʘʟʜʝʣʷʝʪ ʟʘʜʘʯʫ ʥʘ ʜʚʝ ʟʘʜʘʯʠ ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ɻʝʦʬʬʨʠʦʥ [77] ʦʙʦʙʱʠʣ ʵʪʦʪ ʤʝʪʦʜ, ʢʦʪʦʨʳʡ ʥʘʟʳʚʘʝʪʩʷ ʦʙʦʙʱʝʥʥʳʤ 

ʨʘʟʣʦʞʝʥʠʝʤ ɹʝʥʜʝʨʩʘ, ʠ ʩʜʝʣʘʣ ʝʛʦ ʧʨʠʤʝʥʠʤʳʤ ʢ ʥʝʣʠʥʝʡʥʳʤ ʟʘʜʘʯʘʤ. 

ɸʣʛʦʨʠʪʤ ɹʝʥʜʝʨʩʘ ʨʘʟʣʘʛʘʝʪ ʜʚʫʭʫʨʦʚʥʝʚʫʶ ʣʠʥʝʡʥʫʶ ʟʘʜʘʯʫ ʥʘ 

ʚʝʨʭʥʶʶ ʟʘʜʘʯʫ ʠ ʧʦʜʟʘʜʘʯʫ. ʂʦʦʨʜʠʥʘʮʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯ ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʥʘ ʚʪʦʨʦʤ ʫʨʦʚʥʝ. 

1. ʇʫʩʪʴ ʥʘʯʘʣʴʥʦʝ ʜʦʧʫʩʪʠʤʦʝ ʨʝʰʝʥʠʝ, ʨʘʩʯʝʪ ʥʘʯʘʣʴʥʦʡ 

ʥʠʞʥʝʡ ʛʨʘʥʠʮʳ LB. 

2. ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʢʦʦʨʜʠʥʘʪʦʨʘ (ʈɿʂ). 

3.  ɽʩʣʠ ʈɿʂ 

ʷʚʣʷʝʪʩʷ ʥʝʜʦʧʫʩʪʠʤʳʤ, ʪʦ ʦʩʪʘʥʦʚʢʘ, ʠʥʘʯʝ  

4. ʈʝʰʝʥʠʝ ʧʨʷʤʦʡ ʟʘʜʘʯʠ (ʇɿ) 

(){ }0,|)Ĕ(Ĕmax ²¢-+ ucuAuyDbyf TT

u
, ʨʘʩʯʝʪ ʫʛʣʦʚʳʭ ʪʦʯʝʢ, ʨʘʩʯʝʪ 

ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʳ uĔ)yĔDb()yĔ(f:UB T-+- ; ʜʦʙʘʚʣʝʥʠʝ ʦʛʨʘʥʠʯʝʥʠʷ 

uyDbw T
Ĕ)Ĕ( -²  ʚ ʈɿʂ. 

5. ɽʩʣʠ  ʠʣʠ  ʧʦʣʫʯʝʥʥʦʝ ʨʝʰʝʥʠʝ 

ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤ, ʦʩʪʘʥʦʚʢʘ. ɽʩʣʠ ʥʝʪ, ʪʦ ʧʝʨʝʡʪʠ ʢ ʰʘʛʫ 2. 
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ɸʣʛʦʨʠʪʤ ʷʚʣʷʝʪʩʷ ʠʪʝʨʘʪʠʚʥʳʤ ʠ ʧʦʦʯʝʨʝʜʥʦ ʨʝʰʘʝʪ ʟʘʜʘʯʠ ʢʦʦʨʜʠʥʘʪʦʨʘ ʠ 

ʧʦʜʩʠʩʪʝʤ. ʅʘ ʢʘʞʜʦʡ ʠʪʝʨʘʮʠʠ ʥʦʚʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʜʦʙʘʚʣʷʶʪʩʷ ʢ ʟʘʜʘʯʝ 

ʢʦʦʨʜʠʥʘʪʦʨʘ. 

ɺ ʤʝʪʦʜʝ ʜʝʢʦʤʧʦʟʠʮʠʠïʢʦʦʨʜʠʥʘʮʠʠ ʧʦ ʨʝʣʘʢʩʘʮʠʠ ʃʘʛʨʘʥʞʘ [54-55] 

ʫʜʘʣʷʶʪʩʷ ʚʩʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʧʦʜʩʠʩʪʝʤʘʤʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʦʛʨʘʥʠʯʝʥʠʷ ʠ ʧʝʨʝʤʝʥʥʳʝ ʥʘʟʳʚʘʶʪʩʷ ʩʚʷʟʳʚʘʶʱʠʤʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ 

ʧʦʜʟʘʜʘʯʠ ʦʧʪʠʤʠʟʘʮʠʠ ʨʝʰʘʶʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. ʂʦʦʨʜʠʥʘʮʠʷ ʨʝʰʝʥʠʡ 

ʧʦʜʟʘʜʘʯ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘʜʘʯʝʡ ʤʘʩʪʝʨʘ çʢʦʦʨʜʠʥʘʪʦʨʘè, ʢʦʪʦʨʳʡ 

ʟʘʩʪʘʚʣʷʝʪ ʧʦʜʟʘʜʘʯʠ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʦʛʨʘʥʠʯʝʥʠʷʤ. ʀʪʝʨʘʮʠʦʥʥʳʡ ʘʣʛʦʨʠʪʤ 

ʨʝʰʘʝʪ ʟʘʜʘʯʠ ʢʦʦʨʜʠʥʘʪʦʨʘ ʠ ʧʦʜʩʠʩʪʝʤ ʧʦʦʯʝʨʝʜʥʦ, ʧʦʢʘ ʥʝ 

ʫʜʦʚʣʝʪʚʦʨʷʶʪʩʷ ʦʛʨʘʥʠʯʝʥʠʷ. 

ʆʧʪʠʤʠʟʘʮʠʷ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʢʨʠʪʝʨʠʶ ʚ ʚʠʜʝ ʬʫʥʢʮʠʠ ʃʘʛʨʘʥʞʘ, ʚ 

ʢʦʪʦʨʦʡ ʦʛʨʘʥʠʯʝʥʠʷ g(x), ʫʤʥʦʞʝʥ r ʥʘ ʥʝʦʧʨʝʜʝʣʝʥʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, 

ʧʨʠʙʘʚʣʷʶʪʩʷ ʢ ʬʫʥʢʮʠʠ Ὢ(x): 
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ʀʪʝʨʘʪʠʚʥʳʝ ʘʣʛʦʨʠʪʤʳ ʜʣʷ ʢʦʦʨʜʠʥʘʮʠʠ ʨʝʰʝʥʠʡ ʚ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ 

ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʪʨʝʙʫʶʪ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʜʣʷ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ 

ʠʟïʟʘ ʙʦʣʴʰʠʭ ʧʦʪʦʢʦʚ ʠʥʬʦʨʤʘʮʠʠ [78ï80]. ɹʝʟʠʪʝʨʘʪʠʚʥʳʝ ʘʣʛʦʨʠʪʤʳ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʠʩʪʝʤʘʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʧʣʘʥʠʨʦʚʘʥʠʷ, ʨʝʰʝʥʠʷ ʟʘʜʘʯ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠ ̫ ʨʝʩʫʨʩʦʚ, ʘ ʪʘʢʞʝ ʚ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ, 

ʦʧʪʠʤʠʟʘʮʠʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ʆʩʥʦʚʥʳʤ 

ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʤʝʞʜʫ 

ʠʝʨʘʨʭʠʯʝʩʢʠʤʠ ʫʨʦʚʥʷʤʠ ʜʦ ʛʣʦʙʘʣʴʥʦʛʦ ʦʧʪʠʤʫʤʘ. ɺ ʦʩʥʦʚʥʦʤ 

ʙʝʟʠʪʝʨʘʪʠʚʥʳʝ ʘʣʛʦʨʠʪʤʳ ʩʚʦʜʷʪʩʷ ʢ ʧʦʩʪʨʦʝʥʠʶ ʤʥʦʞʝʩʪʚʘ ʵʬʬʝʢʪʠʚʥʳʭ 

ʨʝʰʝʥʠʡ. 

ʕʚʨʠʩʪʠʯʝʩʢʠʝ  ʤʝʪʦʜʳ ʦʧʪʠʤʠʟʘʮʠʠ  ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ  ʚ  ʤʥʦʛʦʤʝʨʥʳʭ 
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ʠʥʞʝʥʝʨʥʳʭ ʟʘʜʘʯʘʭ, ʫ ʢʦʪʦʨʳʭ ʝʩʪʴ ʥʝʩʢʦʣʴʢʦ ʧʨʦʩʪʨʘʥʩʪʚ ʧʦʠʩʢʘ, ʢʘʢ ʚ 

ʩʣʫʯʘʝ ʢʦʦʨʜʠʥʘʮʠʠ ʟʘʜʘʯ ʜʚʫʭʫʨʦʚʥʝʚʳʭ ʩʠʩʪʝʤ [81ï83]. ʅʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʵʚʨʠʩʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʷʚʣʷʶʪʩʷ: ʠʤʠʪʘʮʠʷ ʦʪʞʠʛʘ, 

ʛʝʥʝʪʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ, ʥʝʯʝʪʢʘ̫ ʣʦʛʠʢʘ, ʘʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʪʘʙʫ ʠ 

ʥʝʩʢʦʣʴʢʦ ʚʝʨʩʠʡ ʵʚʦʣʶʮʠʦʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ. 

ʉʨʝʜʠ  ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʭ  ʤʝʪʦʜʦʚ  ʨʝʰʝʥʠʷ  ʟʘʜʘʯʠ  

ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ  ʨʝʩʫʨʩʦʚ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ  ʛʝʥʝʪʠʯʝʩʢʠʝ 

ʘʣʛʦʨʠʪʤʳ [81, 84ï87].  ʆʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ ʧʨʠʤʝʥʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʘʣʛʦʨʠʪʤʘ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯʠ ʜʚʫʭʫʨʦʚʥʝʚʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʢʦʜʠʨʦʚʘʥʠʠ ʧʝʨʝʤʝʥʥʳʭ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ʚ ʚʠʜʝ ʚʝʢʪʦʨʘ 

çʛʝʥʦʪʠʧʘè ʛʝʥʦʚ ʠ ʚʳʯʠʩʣʝʥʠʠ ʟʥʘʯʝʥʠ ̫ʬʫʥʢʮʠʠ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ ʧʫʪʝʤ 

ʨʝʰʝʥʠ ̫ ʟʘʜʘʯ ʥʠʞʥʝʛʦ ʫʨʦʚʥʷ. ʇʦʩʣʝ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ 

ʥʘʩʣʝʜʦʚʘʥʠʷ, ʤʫʪʘʮʠʠ, ʦʪʙʦʨʘ ʠ ʩʢʨʝʱʠʚʘʥʠʷ ʧʦʷʚʣʷʝʪʴʩʷ ʚʦʟʤʦʞʥʦʩʪʴ, 

ʥʘʡʪʠ ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ [39]. 

ʍʦʪʷ ʥʝʪ ʝʜʠʥʦʛʦ ʤʥʝʥʠʷ ʦ ʧʨʠʤʝʥʠʤʦʩʪʠ ʛʝʥʝʪʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ, 

ʰʠʨʦʢʠʡ ʢʨʫʛ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʫʩʧʝʰʥʦ ʨʝʰʘʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ, 

ʧʦʧʫʣʷʨʠʟʠʨʦʚʘʣʠ ʵʪʦʪ ʵʚʦʣʶʮʠʦʥʥʳʡ ʤʝʪʦʜ ʢʘʢ ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ 

ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʠ ʥʘʜʝʞʥʳʭ [88]. ʉʨʝʜʠ ʧʨʝʠʤʫʱʝʩʪʚ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ 

ʛʝʥʝʪʠʯʝʩʢʠʤ ʘʣʛʦʨʠʪʤʦʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʘʣʛʦʨʠʪʤʘʤʠ ʜʣʷ 

ʨʘʟʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʢʦʦʨʜʠʥʘʮʠʠ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ ʦʧʪʠʤʠʟʘʮʠʠ 

ʠ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʜʠʘʧʘʟʦʥʝ ʟʥʘʯʝʥʠʡ ʪʝʭʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʤʦʛʫʪ ʙʳʪʴ 

ʧʝʨʝʯʠʩʣʝʥʳ ʩʣʝʜʫʶʱʠʝ: ʘ) ʦʥ ʚʝʩʴʤʘ ʧʦʣʝʟʝʥ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ 

ʧʦʠʩʢʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʙʦʣʴʰʝʡ ʨʘʟʤʝʨʥʦʩʪʠ, ʙ) ʢʦʛʜʘ ʢʨʠʪʝʨʠʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʚʳʨʘʞʝʥʳ ʚ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʬʦʨʤʝ, ʚ) ʚ 

ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʟʘʜʘʯʘʭ, ʛʜʝ ʪʨʘʜʠʮʠʦʥʥʳʝ ʵʚʨʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʤʦʛʫʪ 

ʜʘʪʴ ʣʦʞʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʩʚʷʟʠ ʩ ʥʘʣʠʯʠʝʤ ʣʦʢʘʣʴʥʳʭ ʦʧʪʠʤʫʤʦʚ ʠʣʠ ʛ) ʚ 

ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʭʦʨʦʰʝʝ ʧʨʠʙʣʠʞʝʥʥʦʝ ʨʝʰʝʥʠʝ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʳʤ ʠ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʚ ʩʚʷʟʠ ʩ ʜʠʥʘʤʠʢʦʡ ʧʨʦʮʝʩʩʦʚ. 

ɺ  ʨʝʘʣʴʥʳʭ  ʩʠʪʫʘʮʠʷʭ  ʧʦʣʫʯʝʥʥʘʷ ʦʪ ʧʨʠʨʦʜʳ ʩʠʩʪʝʤ ʠʥʬʦʨʤʘʮʠʷ ʥʝ 
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ʠʤʝʝʪ ʪʦʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʕʪʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʩʤʦʪʨʝʥʳ 

ʤʝʪʦʜʘʤʠ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʢʣʘʩʩʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ 

ʦʧʪʠʤʠʟʘʮʠʠ, ʚ ʥʝʯʝʪʢʠʭ ʩʠʩʪʝʤʘʭ ʮʝʣʝʚʘʷ ʬʫʥʢʮʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ. 

ʅʝʩʢʦʣʴʢʦ ʤʝʪʦʜʦʚ ʥʝʯʝʪʢʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʚ 

ʣʠʪʝʨʘʪʫʨʝ [89ï90]. ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʚ [91ï92] 

ʧʨʠʚʝʜʝʥʳ ʘʣʛʦʨʠʪʤʳ ʢʦʦʨʜʠʥʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ ʠ 

ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʧʨʘʚʠʣʘ ɿʘʜʝ. ɺ [93] ʧʨʝʜʣʦʞʝʥʘ ʙʝʟʠʪʝʨʘʪʠʚʥʘʷ 

ʧʨʦʮʝʜʫʨʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʥʘ 

ʦʩʥʦʚʝ ʥʝʯʝʪʢʦʛʦ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ɹʝʣʣʤʘʥʘïɿʘʜʝ, ʘ ʪʘʢʞʝ 

ʯʠʩʣʝʥʥʳʡ ʤʘʪʨʠʯʥʳʡ ʤʝʪʦʜ ʜʣʷ ʩʣʫʯʘʷ ʚʳʧʫʢʣʳʭ ʬʫʥʢʮʠʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʚ ʣʠʪʝʨʘʪʫʨʝ 

ʤʥʦʛʦʘʛʝʥʪʥʘʷ ʩʠʩʪʝʤʘ (ʄɸS, ʘʥʛʣ. Multiïagent system) [94ï96], ʢʘʢ ʧʨʘʚʠʣʦ, 

ʨʘʟʜʝʣʝʥʘ ʥʘ ʪʨʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘ: ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʠ ʢʦʥʚʝʥʮʠʠ [97ï98], 

ʧʨʘʢʪʠʢʘ ʢʦʦʨʜʠʥʘʮʠʠ, ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʢ ʧʝʨʝʛʦʚʦʨʘʤ. ʉʦʛʣʘʩʥʦ ʘʥʘʣʠʟʫ 

ɼʞʝʥʥʠʥʛʩ [99] ʙʦʣʴʰʠʥʩʪʚʦ ʤʝʭʘʥʠʟʤʦʚ ʢʦʦʨʜʠʥʘʮʠʠ ʤʦʞʥʦ 

ʧʝʨʝʬʦʨʤʫʣʠʨʦʚʘʪʴ ʚ ʪʝʨʤʠʥʘʭ ʦʙʷʟʘʪʝʣʴʩʪʚ ʠ ʢʦʥʚʝʥʮʠʡ. 

ʆʙʷʟʘʪʝʣʴʩʪʚʘ ʠ ʢʦʥʚʝʥʮʠʠ ʜʝʣʷʪʩʷ ʥʘ ʪʨʠ ʛʨʫʧʧʳ: 

1) ʜʦʣʛʦʩʨʦʯʥʳʝ ʢʦʥʚʝʥʮʠʠ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʦʙʱʝʝ ʧʦʚʝʜʝʥʠʝ 

ʘʛʝʥʪʦʚ; 

2)  ʩʨʝʜʥʝʩʨʦʯʥʳʝ ʢʦʥʚʝʥʮʠʠ ʠʣʠ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ, ʢʦʪʦʨʳʝ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʢʦʦʨʜʠʥʘʮʠʶ ʚ ʤʥʦʛʦʰʘʛʦʚʳʭ ʩʪʨʘʪʝʛʠʭ̫; 

3) ʢʨʘʪʢʦʩʨʦʯʥʳʝ ʢʦʥʚʝʥʮʠʠ, ʢʦʦʨʜʠʥʠʨʫʶʱʠʝ ʦʪʜʝʣʴʥʳʝ ʨʝʰʝʥʠʷ 

ʘʛʝʥʪʦʚ. 

ɺ ʧʨʦʮʝʩʩʝ ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʦʨʜʠʥʘʮʠʠ ʘʛʝʥʪ ʜʦʣʞʝʥ ʫʯʠʪʳʚʘʪʴ 

ʚʦʟʤʦʞʥʳʝ ʜʝʡʩʪʚʠʷ ʜʨʫʛʠʭ ʘʛʝʥʪʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʚʝʜʝʥʠʝ ʘʛʝʥʪʘ 
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ʟʘʚʠʩʠʪ ʦʪ ʟʥʘʥʠʡ ʦ ʜʝʡʩʪʚʠʷʭ ʜʨʫʛʠʭ ʘʛʝʥʪʦʚ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʝʢʫʨʩʠʚʥʳʤ 

ʤʦʜʝʣʷʤ ʧʦʚʝʜʝʥʠʷ ʘʛʝʥʪʦʚ. ɺ ʩʚʷʟʠ ʩ ʙʦʣʴʰʦʡ ʨʘʟʤʝʨʥʦʩʪʴʶ ʪʘʢʦʡ ʟʘʜʘʯʠ ʚ 

ʨʘʟʫʤʥʳʭ ʧʨʝʜʝʣʘʭ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʰʘʛʦʚ ʨʝʢʫʨʩʠʠ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʦʨʜʠʥʘʮʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʠʩʢʝ ʧʫʪʝʡ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʣʴʢʦ ʯʘʩʪʠʯʥʦʛʦ ʟʥʘʥʠʷ, ʩʦʭʨʘʥʷʷ ʦʧʨʝʜʝʣʝʥʥʫʶ ʩʪʝʧʝʥʴ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ. 

ɺ [97, 100] ʤʝʭʘʥʠʟʤʳ ʢʦʦʨʜʠʥʘʮʠʠ ʘʛʝʥʪʦʚ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʠ ʧʝʨʝʛʦʚʦʨʳ. ʉʦʪʨʫʜʥʠʯʝʩʪʚʦ ʷʚʣʷʝʪʩʷ ʢʦʦʨʜʠʥʘʮʠʝʡ 

ʤʝʞʜʫ ʩʦʪʨʫʜʥʠʯʘʶʱʠʤʠʩ,̫ ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʝʨʝʛʦʚʦʨʳ ʷʚʣʷʶʪʩʷ 

ʢʦʦʨʜʠʥʘʮʠʝʡ ʤʝʞʜʫ ʢʦʥʢʫʨʠʨʫʶʱʠʤʠ ʘʛʝʥʪʘʤʠ. ʇʨʦʪʦʢʦʣʳ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʧʨʘʚʣʷʶʪ ʩʚʷʟʷʤʠ ʤʝʞʜʫ ʘʛʝʥʪʘʤʠ. 

ɺ ʣʠʪʝʨʘʪʫʨʝ [101], ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʢʦʦʨʜʠʥʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ 

ʦʩʫʱʝʩʪʚʠʪʴ ʜʝʢʦʤʧʦʟʠʮʠʶ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʦʚ 

ʢʣʘʩʪʝʨʠʟʘʮʠʠ. ʅʘ ʩʪʘʜʠʠ ʩʠʥʪʝʟʘ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʳ 

ʜʝʢʦʤʧʦʟʠʮʠʠ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʟʘʜʘʯ ʫʧʨʘʚʣʝʥʠʷ ʚ 

ʩʣʦʞʥʦʡ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ, ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʫʧʨʘʚʣʝʥʠʷ. 

ɺ ʥʘʠʙʦʣʝʝ ʦʙʱʝʤ ʩʣʫʯʘʝ ʟʘʜʘʯʘ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʩʦʩʪʦʠʪ ʚ ʦʪʳʩʢʘʥʠʠ 

ʜʣʷ ʟʘʜʘʥʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʪʘʢʠʭ ʛʨʫʧʧ, ʛʜʝ ʩʚʷʟʴ ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘʤʠ, 

ʚʭʦʜʷʱʠʤʠ ʚ ʦʜʥʫ ʛʨʫʧʧʫ, ʙʦʣʴʰʝ ʩʚʷʟʠ ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘʤʠ ʠʟ ʨʘʟʣʠʯʥʳʭ 

ʛʨʫʧʧ. ʂʦʣʠʯʝʩʪʚʦ ʛʨʫʧʧ (ʢʣʘʩʪʝʨʦʚ) ʚ ʪʘʢʠʭ ʟʘʜʘʯʘʭ ʯʘʱʝ ʚʩʝʛʦ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʨʝʰʝʥʠʷ.  ʅʝʩʤʦʪʨʷ ʥʘ ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʝʪʦʜʦʚ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʙʲʝʢʪʦʚ, ʦʥʠ ʥʝ ʠʤʝʶʪ 

ʧʨʠʟʥʘʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʥʷʪʠʡ ʛʨʫʧʧ ʠ ʢʣʘʩʩʦʚ. ʉʨʝʜʠ ʨʘʟʨʘʙʦʪʯʠʢʦʚ 

ʝʩʪʴ ʠʥʪʫʠʪʠʚʥʦʝ ʧʦʥʠʤʘʥʠʝ ʫʩʣʦʚʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʛʦ, 

ʧʨʠʥʘʜʣʝʞʠʪ ʣʠ ʦʙʲʝʢʪ ʢ ʜʘʥʥʦʡ ʛʨʫʧʧʝ. ʅʦ, ʢ ʩʦʞʘʣʝʥʠʶ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ, 

ʠʩʧʳʪʳʚʘʝʪʩ ̫ʥʝʜʦʩʪʘʪʦʢ ʚ ʬʦʨʤʘʣʴʥʦʤ ʦʧʨʝʜʝʣʝʥʠʠ. 
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ɼʦʚʦʣʴʥʦ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʤʝʪʦʜ ʂï

ʩʨʝʜʥʠʭ [101]. ʀʤʝʝʪʩʷ ʨʷʜ ʘʣʛʦʨʠʪʤʦʚ, ʚ ʦʩʥʦʚʫ ʢʦʪʦʨʳʭ ʧʦʣʦʞʝʥʳ ʠʜʝʠ 

ʤʝʪʦʜʘ ʂïʩʨʝʜʥʠʭ. 

ɺʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʚʩʝʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʤʝʪʦʜʦʚ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ 

ʦʥʠ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʦʮʝʥʢʫ ʩʚʷʟʠ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʩ ʧʦʤʦʱʴʶ 

ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʠʤ ʪʦʯʢʘʤʠ ʚ ʥʝʢʦʪʦʨʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ʇʨʠ ʪʘʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʵʪʠ ʤʝʪʦʜʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʜʣʷ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʙʲʝʢʪʦʚ. ʈʘʟʣʠʯʠʝ ʚ ʝʜʠʥʠʮʘʭ ʠʟʤʝʨʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʦʛʨʘʥʠʯʠʚʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʵʪʠʭ ʤʝʪʦʜʦʚ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʡ ʤʝʪʨʠʢʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʦʙʲʝʢʪʦʚ, 

ʨʘʟʤʝʨʥʦʩʪʠ ʵʪʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʳʝ 

ʤʝʪʦʜʳ ʢʣʘʩʪʝʨʠʟʘʮʠʠ [102]. ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ 

ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʛʠʙʢʦʩʪʴ ʠ ʧʨʦʩʪʦʪʘ. ʉʨʝʜʠ ʥʝʜʦʩʪʘʪʢʦʚ ʦʪʤʝʯʘʝʪʩʷ 

ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʚʥʝʩʪʠ ʠʩʧʨʘʚʣʝʥʠʷ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʨʝʰʝʥʠʝ ʙʳʣʦ ʧʨʠʥʷʪʦ, 

ʦʪʩʫʪʩʪʚʠʝ ʷʩʥʦʛʦ ʪʦʣʢʦʚʘʥʠʷ ʦ ʢʣʘʩʪʝʨʝ ʠ ʨʘʩʧʣʳʚʯʘʪʦʩʪʴ ʢʨʠʪʝʨʠʷ 

ʧʨʝʢʨʘʱʝʥʠʷ. ɼʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʵʪʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ʧʨʝʜʣʦʞʝʥ rʘʣʛʦʨʠʪʤʳ 

CURE, BIRCH, MST ʠ ʜʨʫʛʠʝ. 

ɺ ʪʘʙʣʠʮʝ 1.1 ʧʨʠʚʝʜʝʥʳ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʭʘʨʘʢʪʝʨʥʳʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʤʝʪʦʜʦʚ ʠ ʘʣʛʦʨʠʪʤʦʚ, ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʜʣʷ 

ʢʦʦʨʜʠʥʘʮʠʠ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ. 
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ʊʘʙʣʠʮʘ 1.1 ï ʉʨʘʚʥʝʥʠʝ ʤʝʪʦʜʦʚ ʢʦʦʨʜʠʥʘʮʠʠ 

 

ʄʝʪʦʜ ʇʨʠʤʝʥʷʝʪʩʷ ʢ ɿʘʤʝʯʘʥʠʝ 

ʈʝʣʘʢʩʘʮʠʷ 

ʃʘʛʨʘʥʞʘ 

Grossmann 2005 

ʎʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ 

ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʡ 

ʧʨʦʙʣʝʤʝ 

ʧʣʘʥʠʨʦʚʘʥʠʷ 

 

ʀʩʧʦʣʴʟʫʶʪ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ 

ʩʪʨʫʢʪʫʨʫ ʧʨʷʤʦʡ ʠ 

ʜʚʦʡʩʪʚʝʥʥʦʡ ʟʘʜʘʯ ʠʣʠ 

ʙʣʦʯʥʫʶ ʩʪʨʫʢʪʫʨʫ ʙʦʣʴʰʦʡ 

ʟʘʜʘʯʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʫʪʝʤ ʝʝ 

ʨʘʟʣʦʞʝʥʠʷ ʥʘ ʫʨʦʚʝʥʴ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʫʨʦʚʝʥʴ 

ʢʘʣʝʥʜʘʨʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʈʝʟʫʣʴʪʘʪ ʩʠʣʴʥʦ 

ʟʘʚʠʩʠʪ ʦʪ ʟʥʘʥʠʡ ʦ 

ʩʠʩʪʝʤʝ 
ɼʝʢʦʤʧʦʟʠʮʠʷ 

ʃʘʛʨʘʥʞʘ 

Fisher 1981; 

Guignard 2003 

ɺʨʝʤʝʥʥʘʷ 

ʜʝʢʦʤʧʦʟʠʮʠʷ ʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥ

ʘʷ 

ʜʝʢʦʤʧʦʟʠʮʠʷ 

(Jackson & i. E. 

Grossmann 2003 

ʂʨʠʪʠʯʝʩʢʠʡ ʤʦʤʝʥʪ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʷʚʣʝʥʠʠ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʡ ʩʪʝʧʝʥʠ 

ʨʘʟʣʦʞʝʥʠʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʯʪʦ ʦʧʪʠʤʘʣʴʥʦʝ ʠʣʠ ʭʦʪʷ ʙʳ 

ʙʣʠʟʢʦʝ ʢ ʦʧʪʠʤʘʣʴʥʦʤʫ 

ʤʦʛʫʪ ʙʳʪʴ ʥʘʡʜʝʥʳ ʚ 

ʨʘʟʫʤʥʦʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʝ 

ʚʨʝʤʷ 

ʆʙʳʯʥʦ ʛʝʥʝʨʠʨʫʶʪ 

ʪʦʣʴʢʦ ʥʠʞʥʠʝ 

ʛʨʘʥʠʮʳ, ʠ ʦʥʠ ʪʨʝʙʫʶʪ 

ʵʚʨʠʩʪʠʯʝʩʢʠʭ 

ʧʨʦʮʝʜʫʨ ʜʣʷ ʛʝʥʝʨʘʮʠʠ 

ʜʦʧʫʩʪʠʤʦʛʦ ʨʝʰʝʥʠʷ 

ʄʝʪʦʜ 

ʦʙʦʙʱʝʥʥʦʛʦ 

ʣʘʛʨʘʥʞʠʘʥʘ 

ʜʝʢʦʤʧʦʟʠʮʠʷ 

Nishi et al. 2008 

ʧʣʘʥʠʨʦʚʘʥʠʶ 

ʮʝʧʦʯʢʠ ʧʦʩʪʘʚʦʢ 

ʜʣʷ ʥʝʩʢʦʣʴʢʠʭ 

ʢʦʤʧʘʥʠʡ ʩ 

ʯʘʩʪʠʯʥʳʤ ʦʙʤʝʥʦʤ 

ʠʥʬʦʨʤʘʮʝʡ ʤʝʞʜʫ 

ʥʠʤʠ 

ɼʦʙʘʚʣʷʝʪ ʢ ʤʝʪʦʜʫ 

ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʃʘʛʨʘʥʞʘ 

ʢʚʘʜʨʘʪʠʯʥʳʡ ʪʝʨʤʠʥ 

ʥʘʢʘʟʘʥʠ ̫

ʉʢʦʨʦʩʪʴ ʩʭʦʜʠʤʦʩʪʠ 

ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʤʝʜʣʝʥʥʦʡ 

ʕʚʨʠʩʪʠʢʘ 

ʠʝʨʘʨʭʠʯʝʩʢʦʡ 

ʜʝʢʦʤʧʦʟʠʮʠʠ 

(Kelly & 

Zyngier 2008 

 

ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳ

ʤ ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʤ 

ʟʘʜʘʯʘʤ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ, ʥʘʧʨʠʤʝʨ, 

ʢ ʧʨʦʙʣʝʤʝ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʚ 

ʦʪʨʘʩʣʷʭ 

ʤʝʪʘʣʣʫʨʛʠʠ 

ʆʩʥʦʚʘʥʳ ʥʘ ʤʥʦʛʦʘʛʝʥʪʥʳʭ 

ʩʠʩʪʝʤʘʭ (MAS) ʩ ʧʦʤʦʱʴʶ 

ʢʦʥʪʨʘʢʪʦʚ, ʥʘʧʨʠʤʝʨ, 

çcontract netprotocolè ʠʣʠ 

ʘʫʢʮʠʦʥʘ 

ʀʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʝʛʢʦ 

ʦʩʫʱʝʩʪʚʠʪʴ ʚ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ 

ʩʠʩʪʝʤʘʭ ʧʣʘʥʠʨʦʚʘʥʠʷ. 

ʅʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ 

ʪʦ, ʯʪʦ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʫʣʫʯʰʝʥʠ ̫ʦʙʱʝʡ ʮʝʣʠ 

ʪʨʫʜʥʦ ʜʦʩʪʠʯʴ. 

ʄʝʪʦʜʳ ʪʝʦʨʠʠ 

ʨʘʩʧʠʩʘʥʠʡ 

ʇʣʘʥʠʨʦʚʘʥʠʝ 

ʟʘʢʨʝʧʣʝʥʠʷ ʨʘʙʦʪ 

ʟʘ ʦʙʦʨʫʜʦʚʘʥʠʝʤ 

ʅʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʟʘʜʘʯʠ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ 

ʨʝʩʫʨʩʦʚ (ʩʳʨʴʷ).  

ɺ ʪʝʦʨʠʠ ʨʘʩʧʠʩʘʥʠʡ 

ʧʦʜ ʨʝʩʫʨʩʦʤ 

ʧʦʥʠʤʘʝʪʩʷ 

ʦʙʦʨʫʜʦʚʘʥʠʝ, ʘ ʥʝ 

ʩʳʨʴʝ 

ʄʝʪʦʜʳ 

ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʝʢʪʘʤʠ 

ʋʧʨʘʚʣʝʥʠʝ 

ʫʥʠʢʘʣʴʥʳʤʠ 

ʧʨʦʮʝʩʩʘʤʠ ʚ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤʘʭ 

ʅʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʟʘʜʘʯʠ 

ʫʧʨʘʚʣʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʨʦʮʝʩʩʘʤʠ 
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1.5  ɺʳʚʦʜʳ. ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ɸʥʘʣʠʟ ʧʨʦʙʣʝʤʳ ʢʦʦʨʜʠʥʘʮʠʠ ʣʦʢʘʣʴʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ, 

ʧʦʜʭʦʜʦʚ ʠ ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ, ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ ʠ 

ʪʝʭʥʦʣʦʛʠʡ ʢʦʦʨʜʠʥʘʮʠʠ ʨʝʰʝʥʠʡ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʩʣʝʜʫʶʱʝʝ. 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʩʣʦʞʥʳʭ 

ʩʠʩʪʝʤ ʚʳʟʳʚʘʝʪ ʪʨʫʜʥʦʩʪʠ ʚ ʫʧʨʘʚʣʝʥʠʠ. ʆʙʲʝʢʪʳ ʤʦʛʫʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ 

ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʠʤʝʪʴ ʨʘʟʣʠʯʥʳʝ ʮʝʣʠ ʠ ʦʛʨʘʥʠʯʝʥʠʷ, ʨʘʟʣʠʯʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʀʟʦʣʠʨʦʚʘʥʥʘʷ ʨʘʙʦʪʘ 

ʦʙʲʝʢʪʦʚ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʯʘʩʪʦ ʧʨʠʚʦʜʠʪ ʢ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʧʨʦʙʣʝʤʘʤ ʠ 

ʧʦʨʦʞʜʘʝʪ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʧʨʠ ʧʨʠʥʷʪʠʠ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʦʙʣʝʤʘ ʢʦʦʨʜʠʥʘʮʠʠ ʨʝʰʝʥʠʡ 

ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʩʦʩʪʦʷʱʠʤʠ ʠʟ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʊʆ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ. 

ʄʝʪʦʜʘʤ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʣʦʞʥʳʤʠ 

ʩʠʩʪʝʤʘʤʠ ʫʜʝʣʷʝʪʩʷ ʤʥʦʛʦ ʚʥʠʤʘʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʫʢʨʘʠʥʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. ʆʜʥʘʢʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʟʘʜʘʯ ʢʦʦʨʜʠʥʘʮʠʠ (ʢʨʠʪʝʨʠʝʚ, 

ʦʛʨʘʥʠʯʝʥʠʡ, ʩʪʨʫʢʪʫʨ ʩʠʩʪʝʤ ʠ ʪ. ʧ.), ʙʦʣʴʰʘʷ ʨʘʟʤʝʨʥʦʩʪʴ ʟʘʜʘʯ 

(ʢʦʣʠʯʝʩʪʚʦ ʢʦʦʨʜʠʥʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ), ʥʘʣʠʯʠʝ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʧʨʠ 

ʦʮʝʥʠʚʘʥʠʠ ʩʦʩʪʦʷʥʠʷ ʢʦʦʨʜʠʥʠʨʫʝʤʳʭ ʧʨʦʮʝʩʩʦʚ ʦʙʫʩʣʘʚʣʠʚʘʶʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ 

ʨʘʙʦʪʘʭ ʥʝ ʨʘʩʩʤʦʪʨʝʥʘ ʟʘʜʘʯʘ ʨʝʩʫʨʩʥʦïʚʨʝʤʝʥʥʦʡ ʢʦʦʨʜʠʥʘʮʠʠ. ʉʣʦʞʥʳʡ 

ʭʘʨʘʢʪʝʨ ʢʦʦʨʜʠʥʘʮʠʠ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʦʚ 

ʩʦʚʤʝʩʪʥʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʢʦʦʨʜʠʥʘʮʠʠ ʨʝʩʫʨʩʦʚ ʠ ʚʨʝʤʝʥʥʦʡ 

ʢʦʦʨʜʠʥʘʮʠʠ. 

ʎʝʣʴʶ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʘ 

ʢʦʦʨʜʠʥʘʮʠʠ, ʧʦʜ ʢʦʪʦʨʦʡ ʧʦʥʠʤʘʝʪʩʷ ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ ʧʨʘʚʠʣʴʥʦʛʦ 

ʨʝʰʝʥʠʷ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʨʝʩʫʨʩʦʚ ʠ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʫʧʨʘʚʣʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʣʠʥʠʷʤʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʦʙʱʠʭ ʮʝʣʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ. 
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ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʚ ʜʠʩʩʝʨʪʘʮʠʠ ʙʫʜʫʪ ʨʝʰʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ: 

ῐ ʨʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʩ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʤ 

ʫʧʨʘʚʣʝʥʠʝʤ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʧʦʜʧʨʦʮʝʩʩʘʤʠ; 

ῐ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʘ ʢʦʦʨʜʠʥʘʮʠʠ ʨʝʰʝʥʠʡ ʣʦʢʘʣʴʥʳʭ 

ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʚ ʧʘʨʘʣʣʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ; 

ῐ ʨʘʟʚʠʪʴ ʤʝʪʦʜ ʦʮʝʥʢʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠ ʨʠʩʢʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ 

ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ; 

ῐ ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʦʮʝʜʫʨʳ ʠ ʘʣʛʦʨʠʪʤʳ ʢʦʦʨʜʠʥʘʮʠʠ ʥʘ ʦʩʥʦʚʝ 

ʵʚʨʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ; 

ῐ ʦʩʫʱʝʩʪʚʠʪʴ ʧʨʘʢʪʠʯʝʩʢʫʶ ʨʝʘʣʠʟʘʮʠʶ ʠ ʧʨʠʤʝʥʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʢʦʦʨʜʠʥʘʮʠʠ ʨʝʰʝʥʠʡ. 
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ʈɸɿɼɽʃ 2 

  

 

ʈɸɿʈɸɹʆʊʂɸ ʄɽʊʆɼɸ ʂʆʆʈɼʀʅɸʎʀʀ ʈɽʐɽʅʀʁ ʃʆʂɸʃʔʅʓʍ 

ʉʀʉʊɽʄ ʋʇʈɸɺʃɽʅʀʗ ɺ ʇɸʈɸʃʃɽʃʔʅʓʍ ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʍ 

ʇʈʆʎɽʉʉɸʍ 

 

ʂʦʦʨʜʠʥʘʮʠʷ ʨʝʰʝʥʠʡ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʇʊʇ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ. 

1. ʎʝʣʴ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʯʘʩʪʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʧʨʦʮʝʩʩ, ʪɻʦ ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʩʦʢʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠʛʨʘʶʪ ʚʝʜʫʱʫʶ ʨʦʣʴ ʧʨʠ 

ʬʦʨʤʫʣʠʨʦʚʘʥʠʠ ʢʨʠʪʝʨʠʝʚ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. 

2. ʈʝʰʝʥʠʝ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʇʊʇ ʧʨʠʥʠʤʘʶʪʩʷ ʜʠʩʢʨʝʪʥʦ, ʧʦʩʣʝ 

ʢʦʥʪʨʦʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ. 

ɺʳʜʝʣʠʤ ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʢʦʦʨʜʠʥʘʮʠʠ ʨʝʰʝʥʠʡ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ 

ʇʊʇ: 

W ʚʳʙʦʨ ʩʪʨʫʢʪʫʨʳ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ï ʟʘʜʘʯʘ ʜʝʢʦʤʧʦʟʠʮʠʠ; 

W ʬʦʨʤʘʣʠʟʘʮʠʷ ʧʦʩʪʘʥʦʚʦʢ ʟʘʜʘʯ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʩ ʫʯʝʪʦʤ 

ʢʦʦʨʜʠʥʘʮʠʠ; 

W ʚʳʙʦʨ ʙʘʟʦʚʳʭ ʧʨʠʥʮʠʧʦʚ ʢʦʦʨʜʠʥʘʮʠʠ; 

W ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ; 

W ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʦʜʧʨʦʮʝʩʩʦʚ; 

W ʩʦʛʣʘʩʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʩʦʩʪʦʷʥʠʷ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʦʜʧʨʦʮʝʩʩʦʚ; 

W ʩʦʛʣʘʩʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ çʚʳʭʦʜ ï ʚʭʦʜè ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ 

ʧʦʜʧʨʦʮʝʩʩʦʚ. 
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2.1 ʆʙʦʩʥʦʚʘʥʠʝ ʢʨʠʪʝʨʠʝʚ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ 

 

ʈʘʟʚʝʪʚʣʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʉʫʱʝʩʪʚʫʝʪ ʟʘʜʘʯʘ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʨʘʟʚʝʪʚʣʷʶʱʝʛʦʩʷ ʧʨʦʮʝʩʩʘ [103ï104]. ʅʘ ʧʫʪʠ 

ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʨʘʟʚʝʪʚʣʷʝʪʩʷ, ʠ ʨʘʟʣʠʯʥʳʝ ʝʛʦ 

ʦʧʝʨʘʮʠʠ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴʩʷ ʧʘʨʘʣʣʝʣʴʥʦ. ʉʫʱʝʩʪʚʫʶʪ ʪʘʢʞʝ ʧʨʦʮʝʩʩʳ, ʚ 

ʢʦʪʦʨʳʭ ʩʣʝʜʫʶʱʘʷ ʦʧʝʨʘʮʠʷ ʧʦʩʣʝ ʛʨʫʧʧʳ ʧʘʨʘʣʣʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ ʤʦʞʝʪ 

ʥʘʯʘʪʴʩʷ ʪʦʣʴʢʦ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʟʘʚʝʨʰʝʥʳ ʚʩʝ ʧʘʨʘʣʣʝʣʴʥʳʝ ʦʧʝʨʘʮʠʠ [105-

106]. ɿʘʜʘʯʘ ʢʦʦʨʜʠʥʘʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ [17]. ɼʣʷ ʝʝ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʨʝʰʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʢʨʠʪʝʨʠʡ ʦʮʝʥʠʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ ʚ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ 

ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ʕʪʦʪ ʘʥʘʣʠʟ ʛʘʨʘʥʪʠʨʫʝʪ, ʯʪʦ ʩʠʩʪʝʤʘ 

ʦʪʚʝʯʘʝʪ ʪʝʭʥʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ; ʢʦʥʝʯʥʳʝ ʧʨʦʜʫʢʪʳ ʧʨʦʠʟʚʦʜʷʪʩʷ ʚ 

ʩʨʦʢʠ ʠ ʠʟʛʦʪʦʚʣʝʥʳ ʩ ʨʘʟʫʤʥʠʤʠ ʟʘʪʨʘʪʘʤʠ. 

ɺ ʦʙʦʙʱʝʥʥʦʤ ʚʠʜʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʠʩʪʝʤʦʡ ʪʝʭʥʠʢʦïɻ ʢʦʥʦʤʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʠ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʮʝʣʠ ʫʧʨʘʚʣʝʥʠʷ. ʋʯʠʪʳʚʘʷ ʙʦʣʴʰʦʝ 

ʯʠʩʣʦ ʪʘʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʥʷʪʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʨʝʰʝʥʠʡ, ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʤʥʦʛʦʬʘʢʪʦʨʥʳʝ 

(ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʳʝ) ʤʦʜʝʣʠ ʦʮʝʥʠʚʘʥʠʷ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʨʠ 

ʫʧʨʘʚʣʝʥʠʠ ʩʣʦʞʥʳʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ. 

ʇʨʠ ʨʝʰʝʥʠʠ ʣʦʢʘʣʴʥʳʭ ʟʘʜʘʯ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʫʨʦʚʥʝ ʦʪʜʝʣʴʥʳʭ 

ʧʦʜʩʠʩʪʝʤ ʞʝʣʘʪʝʣʴʥʦ ʫʯʠʪʳʚʘʪʴ ʠʥʪʝʨʝʩʳ ʢʘʢ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ 

ʧʦʜʩʠʩʪʝʤ, ʪʘʢ ʠ ʚʩʝʡ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʨʝʰʝʥʠʝʤ ʟʘʜʘʯʠ 

ʚʳʙʦʨʘ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ ʢʘʢ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʦʪʦʢʦʚ, ʪʘʢ ʠ ʩ ʠʟʤʝʥʝʥʠʝʤ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ. 
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ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʢʦʦʨʜʠʥʘʮʠʠ ʩʣʦʞʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʩʣʝʜʫʝʪ ʫʜʝʣʠʪʴ ʚʦʧʨʦʩʘʤ 

ʧʦʣʥʦʪʳ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ, ʢʦʪʦʨʳʝ ʫʯʘʩʪʚʫʶʪ ʚ 

ʫʧʨʘʚʣʝʥʠʠ. ʋʯʝʪ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ, 

ʨʝʰʝʥʠʝ ʢʦʪʦʨʦʡ ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ ʘʢʪʫʘʣʴʥʳʤ ʜʣʷ ʤʥʦʛʠʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. 

ʎʝʣʴʶ ʢʦʦʨʜʠʥʘʪʦʨʘ ʷʚʣʷʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ ʙʦʣʝʝ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ ʪʘʢ ʯʪʦʙʳ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʳ ʙʳʣʘ 

ʤʘʢʩʠʤʘʣʴʥʦʡ. 

ɺ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʦʨʜʠʥʘʪʦʨʘ ʧʨʠʤʝʤ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʣʫʯʝʥʠ ̫ʧʨʠʙʳʣʠ ʦʪ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʮʝʩʩʘ [104] 

T

CP
E

-
= , (2.1) 

ʛʜʝ  P  ï ʩʪʦʠʤʦʩʪʴ ʧʘʨʪʠʠ ʧʨʦʜʫʢʮʠʠ; 

C ï ʟʘʪʨʘʪʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʘʨʪʠʠ; 

T ï ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʘʨʪʠʠ. 

ʕʪʦʪ ʢʨʠʪʝʨʠʡ ʫʯʠʪʳʚʘʝʪ ʢʘʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ, ʪʘʢ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ. 

ʈʘʩʩʤʦʪʨʠʤ ʚʟʘʠʤʦʩʚʷʟʴ ʢʦʤʧʦʥʝʥʪʦʚ ʢʨʠʪʝʨʠʷ (2.1). 

ɿʘʪʨʘʪʳ C ʟʘʚʠʩʷʪ ʦʪ ʟʘʪʨʘʪ ʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʧʦʜʧʨʦʮʝʩʩʘ ʚ 

ʨʝʞʠʤʝ ʦʞʠʜʘʥʠʷ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ ʟʘʪʨʘʪ Cʦʞ, ʥʘ ʫʩʢʦʨʝʥʠʝ ʪʦʛʦ 

ʧʦʜʧʨʦʮʝʩʩʘ, ʢʦʪʦʨʳʡ ʟʘʜʝʨʞʠʚʘʝʪ ʧʨʦʮʝʩʩ Cʫʩʢ, ʟʘʪʨʘʪ ʥʘ ʟʘʤʝʜʣʝʥʠʝ ʪʦʛʦ 

ʧʦʜʧʨʦʮʝʩʩʘ, ʢʦʪʦʨʳʡ ʚʩʝʭ ʦʙʛʦʥʷʝʪ Cʟʘʤ, ʪ. ʝ. ʟʘʪʨʘʪ ʥʘ ʩʠʥʭʨʦʥʠʟʘʮʠʶ ʠ 

ʧʦʪʝʨʴ ʦʪ ʝʝ ʦʪʩʫʪʩʪʚʠʷ 

C=¿
i= 0

n

ʉʦʞi ( tiÀt0i)+ ¿
j= 0

m

ʉʫʩʢj+ ¿
k= 0

l

ʉʟʘʤk
 

(2.2) 

ʛʜʝ it  ï ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ i-ʛʦ ʧʦʜʧʨʦʮʝʩʩʘ ʇʊʇ; 

t0i ï ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʚʳʧʦʣʥʝʥʠʷ i-ʛʦ ʧʦʜʧʨʦʮʝʩʩʘ; 

, 
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nj ï ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʧʨʦʮʝʩʩʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʨʝʞʠʤʝ ʦʞʠʜʘʥʠʷ; 

mj ï ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʟʘʜʝʨʞʠʚʘʶʪʩʷ; 

l j  ï ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʚʩʝʭ ʦʙʛʦʥʷʶʪ, Nlmn =++ . 

ɺ ʧʨʦʮʝʩʩʝ ʦʞʠʜʘʥʠʷ ʩʣʝʜʫʶʱʝʡ ʦʧʝʨʘʮʠʠ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʪʘ 

ʦʧʝʨʘʮʠʠ, ʢʦʪʦʨʘʷ ʟʘʢʦʥʯʠʣʘʩʴ, ʤʦʞʝʪ ʩʥʠʟʠʪʴʩʷ [107]. ʉʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʪʘ 

iï ʦʡ ʦʞʠʜʘʶʱʝʡ ʦʧʝʨʘʮʠʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʬʫʥʢʮʠʝʡ ʧʦʪʝʨʴ ʢʘʯʝʩʪʚʘ 

( )
( )

ù
ù
ú

ø

é
é
ê

è

+

+
=

-

ʮ1

ʮe
SXFP

ikt

i0iii , (2.3) 

ʛʜʝ  Fi(Xi)   ï ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʬʫʥʢʮʠʷ i-ʪʦʛʦ ʧʦʜʧʨʦʮʝʩʩʘ; 

 ï ʢʦʣʠʯʝʩʪʚʦ ʩʳʨʴʷ (ʨʝʩʫʨʩʘ) i-ʪʦʡ ʣʠʥʠʠ; 

i0S ï ʧʝʨʚʦʥʘʯʘʣʴʥʘʷ ʩʪʦʠʤʦʩʪʴ ʝʜʠʥʠʮʳ ʧʨʦʜʫʢʮʠʠ; 

ʮ  ï ʮʝʥʘ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʩʨʦʯʝʥʥʦʛʦ ʩʳʨʴʷ. 

ʇʦʪʝʨʠ ʦʪ ʩʥʠʞʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʠ ʦʞʠʜʘʥʠʠ 

( )

ù
ù
ú

ø

é
é
ê

è

+

+
-=-=D

-

ʮ1

ʮe
1S)X(FPP

ikt

i0iiii0iP , (2.4) 

ɿʘʚʠʩʠʤʦʩʪʴ ʧʦʪʝʨʴ ʦʪ ʩʥʠʞʝʥʠʷ ʢʘʯʝʩʪʚʘ ʥʝʣʠʥʝʡʥʘ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ 

ʩʚʦʡʩʪʚʦʤ ʩʪʘʙʠʣʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ. ʕʪʦ ʩʚʦʡʩʪʚʦ ʦʟʥʘʯʘʝʪ, 

ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʠ ʢʘʯʝʩʪʚʦ ʨʝʟʫʣʴʪʘʪʘ ʦʧʝʨʘʮʠʠ ʥʝ ʤʝʥʷʝʪʩʷ ʧʨʠ ʥʝʙʦʣʴʰʠʭ 

ʦʪʢʣʦʥʝʥʠʷʭ ʢʘʯʝʩʪʚʘ ʩʳʨʴʷ. ʊʘʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʠʣʣʶʩʪʨʠʨʫʝʪʩʷ ʛʨʘʬʠʢʦʤ 

ʥʘ ʨʠʩ. 2.1, a. 

ʂʦʣʠʯʝʩʪʚʦ ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ ʪʘʢʞʝ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʠ 

ʢʘʯʝʩʪʚʘ ʩʳʨʴʷ. ʊʘʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ( )
ʩ

 X,FM h=  ʥʘʟʳʚʘʝʪʩʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʬʫʥʢʮʠʝʡ. ʊʠʧʦʚʘʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʬʫʥʢʮʠʷ ()XFM =   

ʧʨʠ  
maxʩʩminʩ

hhh <<  ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 2.1, ʙ. 

ɿʘʚʠʩʠʤʦʩʪʠ ʥʘ ʨʠʩ. 2.1 ʘʧʧʨʦʢʩʠʤʠʨʫʝʤ ʩʠʛʤʦʠʜʥʳʤʠ  

ʣʦʛʠʩʪʠʯʝʩʢʠʤʠ ʬʫʥʢʮʠʷʤʠ: 



47 

 

( )1c1 b

n
n -
+

=
h

h
h

a

ʥʦʤ

e1
 

(2.5) 

( ) ( )3322 bxa

max

bxa
e1

kF

e1

F
F

--
+

-
+

= max  
(2.6) 

ʛʜʝ ʢʦʵʬʬʠʮʠʝʥʪʳ k,b,a,b,a,b,a 332211  ʟʘʚʠʩʷʪ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 

 

a) 

 

ʙ) 

ʈʠʩʫʥʦʢ 2.1 ï ɿʘʚʠʩʠʤʦʩʪʴ ʢʘʯʝʩʪʚʘ nh  ʠ ʢʦʣʠʯʝʩʪʚʘ M ʧʨʦʜʫʢʪʘ ʦʪ 

ʢʘʯʝʩʪʚʘ ʩʳʨʴʷ ʩh  ʠ ʢʦʣʠʯʝʩʪʚʘ ʩʳʨʴʷ X  

 

, 

, 
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ɽʩʣʠ ʧʨʠʝʤʣʝʤʳʤʠ ʫʨʦʚʥʷʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ 

ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʧʨʠʥʷʪʴ ʟʥʘʯʝʥʠʝ maxF9,0   ʠ ʥʦʤn9,0 h  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʦ 

ʣʝʛʢʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ 

ʥʦʤn
1

9ln
a
h
= , 

 

max
2

F

9ln
a = , 

 

ɽʩʣʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʝʚʳʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʚʭʦʜʷʱʝʛʦ ʨʝʩʫʨʩʘ (ʩʳʨʴʷ) 

ʥʘʜ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʝʤ maxX  ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ (ʚʩʣʝʜʩʪʚʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʥʘ ʫʧʦʨʷʜʦʯʝʥʠʝ, 

ʭʨʘʥʝʥʠʝ, ʫʪʠʣʠʟʘʮʠʶ ʠʟʣʠʰʢʦʚ) ʥʘ 5%, ʪʦ .05,0k=  

ɽʩʣʠ ʠʥʪʝʨʚʘʣ ʥʦʤʠʥʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʢʦʣʠʯʝʩʪʚʘ ʨʝʩʫʨʩʘ (ʩʳʨʴʷ)  

ʥʦʤX , ʪʦ  

ʥʦʤ23 Xbb =-  

ʉ ʫʯʝʪʦʤ (2.2) ʠ (2.4) ʢʨʠʪʝʨʠʡ (2.1) ʟʘʧʠʰʝʤ ʚ ʚʠʜʝ 

( )

( ) ,

1
1X

1

0

0
0

ù
ù

ú

ø

é
é

ê

è
++--

-ù
ú

ø
é
ê

è

+

+
--=

ä ä ä

ä

= = =

-

=

n

0i

m

0j

l

0k

kʟʘʤjʫʩʢiiiʦʞ

kt

i

n

1i

ii

CCttC

ʮ

ʮe
S)(F

TT

P
E

i

 (2.7) 

ʠʣʠ 

P
T

EE DÖ-=
1

0 , 
ö
ö

÷

õ

æ
æ

ç

å
= ä

i

ji
j

tT max , (2.8) 

ʛʜʝ PD  ï ʧʦʪʝʨʠ. 

ʇʘʨʘʤʝʪʨʘʤʠ ʢʦʦʨʜʠʥʘʮʠʠ ʚ ʢʨʠʪʝʨʠʠ (2.7) ʷʚʣʷʶʪʩʷ ʨʝʩʫʨʩʳ { }.Xi   
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ɿʘʚʠʩʠʤʦʩʪʴ ()XE  ʥʝʣʠʥʝʡʥʘ ʠ ʩʪʦʭʘʩʪʠʯʥʘ. ʅʝʣʠʥʝʡʥʦʩʪʴ 

ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ it  ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ 

ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʦʛʦ ʨʝʩʫʨʩʘ iX . ʉʪʦʭʘʩʪʠʯʥʦʩʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʥʘ 

ʟʘʚʠʩʠʤʦʩʪʴ ( )ii Xt  a ʪʘʢʞʝ ʥʘ ʧʘʨʘʤʝʪʨʳ T,C,C,C ʟʘʤʫʩʢʦʞ  ʚʣʠʷʶʪ 

ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʬʘʢʪʦʨʳ ʫʩʣʦʚʠʡ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʚʦʡʩʪʚʘ ʩʪʦʭʘʩʪʠʯʥʦʩʪʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ (2.1), (2.7) 

dE)E(f)X()(E

x

ñ
W

= EX , (2.9) 

ʛʜʝ 
x
W  ï ʦʙʣʘʩʪʴ ʟʥʘʯʝʥʠʡ ʚʝʢʪʦʨʘ ʨʝʩʫʨʩʦʚ { }iXX = ; 

)E(f   ï ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʢʨʠʪʝʨʠʷ. 

ʇʦʩʪʘʚʣʷʷ (2.8) ʚ (2.9), ʧʦʣʫʯʘʝʤ 

[ ]ñ
W

DDD-=

x

)X(Pd)X(Pf)X(P
T

1
EE 0 , (2.10) 

ʠʣʠ 

() ,X
T

)X(R
EE 0-=  (2.11) 

ʛʜʝ )X(R  ï ʩʨʝʜʥʠʝ ʧʦʪʝʨʠ ʠʣʠ ʨʠʩʢ. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʯʘʩʪʴ ʧʘʨʘʤʝʪʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʟʘʚʠʩʠʤʦʩʪʴ )X(R , 

ʧʦʣʫʯʘʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ ʦʧʝʨʘʪʦʨʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ʠ ʟʘʜʘʶʪʩʷ ʥʝʯʝʪʢʠʤʠ ʯʠʩʣʘʤʠ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʮʝʥʠʚʘʪʴ 

ʦʙʦʙʱʝʥʥʳʡ ʨʠʩʢ ʥʘ ʦʩʥʦʚʝ ʦʙʦʙʱʝʥʥʦʡ ʬʫʥʢʮʠʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ )P(Db  

ʚʤʝʩʪʦ ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ )P(f D  ʚ (2.10). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʜʘʯʘ ʤʘʢʩʠʤʠʟʘʮʠʠ ʧʨʠʙʳʣʠ  (2.1) ʤʦʞʝʪ ʙʳʪʴ 

ʟʘʤʝʥʝʥʘ ʟʘʜʘʯʝʡ ʤʠʥʠʤʠʟʘʮʠʠ ʨʠʩʢʘ (2.11) ʩ ʫʯʝʪʦʤ ʟʘʚʠʩʠʤʦʩʪʝʡ (2.7) ʠ 

[ ]N1i),x(t ii 2= , ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʦʜʝʣʴʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʜʘʯʘ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʇʊʇ ʩʚʦʜʠʪʩʷ ʢ 

ʟʘʜʘʯʝ ʦʮʝʥʢʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ { }iX  ʠ ʚʨʝʤʝʥʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ {}it  ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʧʦʜʧʨʦʮʝʩʩʦʚ ʩ ʦʛʨʘʥʠʯʝʥʠʝʤ ʤʘʢʩʠʤʘʣʴʥʳʭ 

ʟʘʪʨʘʪ ʠ ʤʠʥʠʤʘʣʴʥʦʛʦ ʜʦʧʫʩʪʠʤʦʛʦ ʢʘʯʝʩʪʚʘ ʦʞʠʜʘʶʱʝʛʦ ʧʨʦʜʫʢʪʘ. 

 

2.2 ʄʦʜʝʣʴ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʩ 

ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʧʦʜʧʨʦʮʝʩʩʘʤʠ 

 

2.2.1 ʄʦʜʝʣʴ ʚʟʘʠʤʦʩʚʷʟʠ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʦʜʧʨʦʮʝʩʩʦʚ 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʩ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʧʦʜʧʨʦʮʝʩʩʘʤʠ, ʤʝʞʜʫ 

ʢʦʪʦʨʳʤʠ ʩʫʱʝʩʪʚʫʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʪʨʝʙʫʶʱʝʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ 

ʢʦʦʨʜʠʥʘʮʠʠ, ʦʧʠʰʝʤ ʩʠʩʪʝʤʦʡ ʫʨʘʚʥʝʥʠʡ 

{ } ( )i0i0i0iiii tXFtX ,,,, hh =  , N...1i= , (2.12) 

ʛʜʝ iF  ï ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʬʫʥʢʮʠʷ iïʛʦ ʧʦʜʧʨʦʮʝʩʩʘ; 

N  ï ʢʦʣʠʯʝʩʪʚʦ ʢʦʦʨʜʠʥʠʨʫʝʤʳʭ ʧʦʜʧʨʦʮʝʩʩʦʚ; 

X  ï ʚʝʢʪʦʨ ʢʦʣʠʯʝʩʪʚʘ ʨʝʩʫʨʩʦʚ/ʧʨʦʜʫʢʪʦʚ; 

h ï ʚʝʢʪʦʨ ʢʘʯʝʩʪʚʘ ʨʝʩʫʨʩʦʚ/ʧʨʦʜʫʢʪʦʚ; 

i0t  ï ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʚʳʧʦʣʥʝʥʠʷ ʧʦʜʧʨʦʮʝʩʩʘ; 

it  ï ʤʦʤʝʥʪ ʟʘʚʝʨʰʝʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʜʧʨʦʮʝʩʩʘ. 

ʉʚʷʟʴ ʤʝʞʜʫ ʧʦʜʧʨʦʮʝʩʩʘʤʠ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ: 

¶ ʯʝʨʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʱʠʭ ʨʝʩʫʨʩʦʚ; 

¶ ʚʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʧʨʦʜʫʢʪʳ ʦʜʥʠʭ ʧʦʜʧʨʦʮʝʩʩʦʚ ʷʚʣʷʝʪʩʷ 

ʨʝʩʫʨʩʘʤʠ ʜʨʫʛʠʭ; 

¶ ʚʩʣʝʜʩʪʚʠʝ ʚʨʝʤʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʧʦʜʧʨʦʮʝʩʩʘʤʠ. 

ʉʚʷʟʴ ʯʝʨʝʟ ʦʙʱʠʡ ʨʝʩʫʨʩ ʧʨʠʚʦʜʠʪ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʫʨʘʚʥʝʥʠʷʤ ʚʠʜʘ 

ä
=

ä =

N

1i

ik0XX ,k  (2.13) 
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ʛʜʝ 
ik0X   ï k-ʡ ʨʝʩʫʨʩ i-ʛʦ ʧʦʜʧʨʦʮʝʩʩʘ; 

äkX  ï ʦʙʱʠʡ ʢ-ʡ ʨʝʩʫʨʩ. 

ʉʚʷʟʴ ʯʝʨʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʜʥʠʤʠ ʧʦʜʧʨʦʮʝʩʩʘʤʠ ʧʨʦʜʫʢʪʦʚ ʜʨʫʛʠʭ 

ʧʦʜʧʨʦʮʝʩʩʦʚ ʦʧʠʰʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ  

;r

1

jk

N

ji,i

ik0jk XXX +=ä
¸=

  (2.14) 

   ʛʜʝ  jkX ï k-ʡ ʧʨʦʜʫʢʪ j-ʛʦ ʧʦʜʧʨʦʮʝʩʩʘ;  

jkXr ï ʯʘʩʪʴ k-ʛʦ ʧʨʦʜʫʢʪʘ j-ʛʦ ʧʦʜʧʨʦʮʝʩʩʘ, ʢʦʪʦʨʘʷ ʥʝ ʧʦʪʨʝʙʣʷʝʪʩʷ 

ʜʨʫʛʠʤʠ ʧʦʜʧʨʦʮʝʩʩʘʤʠ, ʘ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʣʷʶʱʝʡ ʦʙʱʝʛʦ ʨʝʟʫʣʴʪʘʪʘ ʊʇ. 

ɺʨʝʤʝʥʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʦʜʧʨʦʮʝʩʩʦʚ ʚʦʟʥʠʢʘʝʪ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ 

ʦʜʠʥ ʧʦʜʧʨʦʮʝʩʩ ʠʩʧʦʣʴʟʫʝʪ ʧʨʦʜʫʢʪʳ ʜʨʫʛʦʛʦ, ʘ ʪʘʢʞʝ ʢʦʛʜʘ ʧʨʦʜʫʢʪʳ 

ʥʝʩʢʦʣʴʢʠʭ ʧʦʜʧʨʦʮʝʩʩʦʚ ʜʦʣʞʥʳ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʧʦʩʪʫʧʠʪʴ ʚ ʢʘʯʝʩʪʚʝ ʨʝʩʫʨʩʦʚ ʥʘ ʚʭʦʜ ʩʣʝʜʫʶʱʝʛʦ ʧʦʜʧʨʦʮʝʩʩʘ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʚʠʜ ʚʟʘʠʤʦʩʚʷʟʠ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʦʜʧʨʦʮʝʩʩʦʚ 

ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 2.2 

 

ʈʠʩʫʥʦʢ 2.2 ï ʇʘʨʘʣʣʝʣʴʥʳʝ ʧʦʜʧʨʦʮʝʩʩʳ ʩ ʚʨʝʤʝʥʥʦʡ ʚʟʘʠʤʦʩʚʷʟʴʶ 

 

ʇʦʜʧʨʦʮʝʩʩʳ, ʧʦʢʘʟʘʥʥʳʝ ʥʘ ʨʠʩ. 2.2, ʠʤʝʶʪ ʦʙʱʫʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ 

ʦʧʝʨʘʮʠʶ 0F  ʢʦʪʦʨʘʷ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘʜ ʧʦʪʦʢʘʤʠ ʨʝʩʫʨʩʦʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ. 

ʇʨʠʤʝʨʦʤ ʪʘʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʜʧʨʦʮʝʩʩʦʚ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʜʥʦʛʦ 
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ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʛʦ ʩʪʘʥʢʘ ʩ ʏʇʋ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʟʘʛʦʪʦʚʦʢ, 

ʧʦʜʘʶʱʠʭʩʷ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʟʘʛʦʪʦʚʠʪʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ. 

ʊʘʢʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʚʳʨʘʞʘʝʪʩʷ ʩʠʩʪʝʤʦʡ ʥʝʨʘʚʝʥʩʪʚ: 

í
ì
ë

²

²

,kj

ki0

tt

,tt
 
{ }

{ },N...1j

,N...1i

Í

Í
 
{ }

{ },N...1k
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 (2.15) 

ʈʝʩʫʨʩʥʫʶ ʚʟʘʠʤʦʩʚʷʟʴ ʧʦʜʧʨʦʮʝʩʩʦʚ ʧʦʢʘʞʝʤ ʚ ʚʠʜʝ ʛʨʘʬʘ (ʨʠʩ. 2.3). 

 

ʈʠʩʫʥʦʢ 2.3 ï  ɻʨʘʬ ʨʝʩʫʨʩʥʦʡ ʚʟʘʠʤʦʩʚʷʟʴ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʦʜʧʨʦʮʝʩʩʦʚ 

 

ʂʘʯʝʩʪʚʦ ʨʝʩʫʨʩʦʚ ʚʣʠʷʝʪ ʥʘ ʢʦʣʠʯʝʩʪʚʦ, ʢʘʯʝʩʪʚʦ ʠ ʚʨʝʤʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʪʦʚ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʨʝʩʫʨʩʦʚ ʢʦʣʠʯʝʩʪʚʦ ʠ 

ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʪʦʚ ʨʘʩʪʝʪ, ʘ ʚʨʝʤʷ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʫʤʝʥʴʰʘʝʪʩʷ. 

ʈʝʩʫʨʩʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ  

ʨʘʩʩʤʦʪʨʝʥʘ ʚ ʧʦʜʨʘʟʜʝʣʝ 2.1, ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 2.1 ʠ ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʥʘ 

ʟʘʚʠʩʠʤʦʩʪʷʤʠ (2.5), (2.6). 
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2.2.2 ʄʦʜʝʣʴ ʢʦʦʨʜʠʥʘʮʠʠ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʦʜʧʨʦʮʝʩʩʦʚ 

ʈʘʩʩʤʦʪʨʠʤ ʤʦʜʝʣʴ ʢʦʦʨʜʠʥʘʮʠʠ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʦʜʧʨʦʮʝʩʩʦʚ ʥʘ 

ʧʨʠʤʝʨʝ ʤʦʣʦʯʥʦʛʦ ʟʘʚʦʜʘ. ɿʘʚʦʜ ʠʤʝʝʪ ʪʨʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʣʠʥʠʡ ʧʦ 

ʧʨʦʠʟʚʦʜʩʪʚʫ 3ïʭ ʚʠʜʦʚ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʅʘ ʟʘʚʦʜʝ ʜʝʡʩʪʚʫʝʪ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ 

ʢʦʦʨʜʠʥʘʮʠʠ [60]. ʉʭʝʤʘ ʩʠʩʪʝʤʳ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 2.4. 

ʈʠʩʫʥʦʢ 2.4 ï ʉʭʝʤʘ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʣʠʥʠʡ 

ʤʦʣʦʢʦʟʘʚʦʜʘ 

 

ʎʝʣʴʶ ʧʨʝʜʧʨʠʷʪʠʷ ʷʚʣʷʝʪʩʷ ʤʘʢʩʠʤʠʟʘʮʠʷ ʧʨʠʙʳʣʠ, ʧʦʣʫʯʝʥʥʦʡ ʦʪ  

ʧʨʦʠʟʚʦʜʩʪʚʘ 3n=  ʚʠʜʦʚ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ: 

( ) max
i

UC
ri

PME

n

1i

i -=ä
=

, (2.16) 

ʛʜʝ 
i
ʄ  ï ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ,  
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ri
P  ï ʮʝʥʘ ʧʨʦʠʟʚʝʜʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ,  

i
UC  ï ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʇɽʈi
ʇʆi ʉ

i
ʄ

Tʉ

i
Uʉ += , (2.17) 

ʛʜʝ   ʇʆiC  ï ʧʦʩʪʦʷʥʥʳʝ ʟʘʪʨʘʪʳ ʟʘ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ; 

ʇɽʈiC  ï ʧʝʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ; 

T  ï ʜʣʠʪʝʣʴʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʉ ʫʯʝʪʦʤ (2.17) ʢʨʠʪʝʨʠʡ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʧʨʠʥʠʤʘʝʪ ʚʠʜ 

ä
=

öö
÷

õ
ææ
ç

å +
-=

n

1i i

iʇɽʈiiʇʆ
ii max

ʄ

CʄTC
PʄE . (2.18) 

ɺʨʝʤʷ ʥʘʯʘʣʘ ʠ ʟʘʚʝʨʰʝʥʠʷ ʦʧʝʨʘʮʠʡ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ ʦʙʲʝʤʦʤ 

ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʦʛʦ ʩʳʨʴʷ (ʨʝʩʫʨʩʘ).  

ɼʣʷ ʨʘʩʯʝʪʘ T , ʨʘʩʩʤʦʪʨʠʤ ʛʨʘʬʠʢ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʣʷ ʪʨʝʭ ʣʠʥʠʡ, 

ʧʦʢʘʟʘʥʥʳʡ ʥʘ ʨʠʩ. 2.5 [60, 123, 130, 131]. 

 

 

 

ʈʠʩʫʥʦʢ 2.5 ï ʃʝʥʪʦʯʥʳʡ ʛʨʘʬʠʢ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ 
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ʉʦʩʪʦʷʥʠʝ ()tFi ʢʘʞʜʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʣʠʥʠʠ 

() )]()([
fi

ttH
i0

ttʅ
oi

Ft
i

F ---= , (2.19) 

ʛʜʝ Foi  ï  ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ i-ʡ ʣʠʥʠʠ,  

t0i ï ʚʨʝʤʷ ʥʘʯʘʣʘ i-ʡ ʦʧʝʨʘʮʠʠ ʣʠʥʠʠ,  

tfi ï ʚʨʝʤʷ ʦʢʦʥʯʘʥʠʷ ʦʧʝʨʘʮʠʠ i-ʡ ʣʠʥʠʠ,  

tF ï ʜʣʠʪʝʣʴʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ i-ʡ ʣʠʥʠʠ,  

H(t) ï ʌʫʥʢʮʠʷ ʍʝʚʠʩʘʡʜʘ 

í
ì
ë

²

<
=

0t,1

0t,0
)t(ʅ  . (2.20) 

ʇʨʦʜʫʢʮʠʷ  ʚʩʝʭ  ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ  ʣʠʥʠʡ  ʧʦʩʪʫʧʘʝʪ  ʥʘ  ʦʜʠʥ  ʫʯʘʩʪʦʢ 

ʫʧʘʢʦʚʢʠ ʠ ʦʪʛʨʫʟʢʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʦʜʫʢʮʠʷ ʣʠʥʠʠ ʩʦʙʠʨʘʝʪʩʷ ʚ 

ʥʘʢʦʧʠʪʝʣʝ ʧʦʢʘ ʫʯʘʩʪʦʢ ʫʧʘʢʦʚʢʠ ʠ ʦʪʛʨʫʟʢʠ ʟʘʥʷʪ ʜʨʫʛʦʡ ʧʨʦʜʫʢʮʠʝʡ. 

 ʈʠʩ. 2.6 ʧʦʢʘʟʳʚʘʝʪ ʜʠʘʛʨʘʤʤʫ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʣʠʥʠʡ ʠ 

ʤʝʭʘʥʠʟʤʘ ʨʘʟʛʨʫʟʢʠ 

 

 

 

ʈʠʩʫʥʦʢ 2.6 ï ɺ ʛrʨʫʟʢʘ ʫʩʪʨʦʡʩʪʚʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʣʠʥʠʠ 
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ʀʟ ʵʪʦʡ ʜʠʘʛʨʘʤʤʳ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʤʝʞʜʫ ʚʨʝʤʝʥʝʤ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚʨʝʤʝʥʝʤ ʦʪʛʨʫʟʢʠ ʠ ʨʘʟʤʝʨʘʤʠ ʥʘʢʦʧʠʪʝʣʝʡ ʚʳʧʦʣʥʷʶʪʩʷ 

ʩʦʦʪʥʦʰʝʥʠʷ:  

ä
=

=

n

1i

ui TT , (2.21) 

( )ää
==

-=

h

1i

n

1i
uili

t1nt , (2.22) 

F0ifi
ttt += , (2.23) 

             uilii ttT +=  , (2.24) 

ù
ú

ø
é
ê

è -
=

i

fi

T

tt
n

0i
, (2.25) 

 

ʛʜʝ  n ï ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʣʠʥʠʡ; 

0it  ï ʚʨʝʤʷ ʥʘʯʘʣʘ ʧʦʜʧʨʦʮʝʩʩʘ i; 

T  ï ʜʣʠʪʝʣʴʥʦʩʪʴ ʮʠʢʣʘ; 

li
t  ï  ʜʣʠʪʝʣʴʥʦʩʪʴ ʟʘʛʨʫʟʢʠ ʚʨʝʤʝʥʥʦʛʦ ʥʘʢʦʧʠʪʝʣʷ; 

ui
t  ï ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʟʛʨʫʟʢʠ ʚʨʝʤʝʥʥʦʛʦ ʥʘʢʦʧʠʪʝʣʷ; 

h ï ʢʦʣʠʯʝʩʪʚʦ ʮʠʢʣʦʚ. 

 

ʄʝʞʜʫ ʚʨʝʤʝʥʝʤ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ ʠ ʚʨʝʤʝʥʝʤ 

ʟʘʛʨʫʟʢʠ ʥʘʢʦʧʠʪʝʣʷ ʚʳʧʦʣʥʷʶʪʩʷ ʩʦʦʪʥʦʰʝʥʠʷ 
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i
p

A
li

t imax= , (2.26) 

 

i0i0

i
ui

pu

maxA
t

-
= , 

(2.27) 

 

ʛʜʝ imaxA  ï ʦʙʲʝʤ ʥʘʢʦʧʠʪʝʣʷ; 

A  ï ʦʙʲʝʤ, ʢʦʪʦʨʳʡ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ ʥʘʢʦʧʠʪʝʣʝ; 

i0u  ï ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʦʪʛʨʫʟʢʠ; 

()tui ï ʩʦʩʪʦʷʥʠʝ ʦʪʛʨʫʟʢʠ: 
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,     (2.28) 

 

îí

î
ì
ë

+²

+<
=

liif

liif

thTt,0

tTht,1
k , 

(2.29) 

 

() () ()( )tt
i

ut
i

Ft
i

A += . 
(2.30) 

 

ʎʠʢʣ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 2.7 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ n=3 ʮʝʣʝʚʘʷ ʬʫʥʢʮʠʷ ʢʦʦʨʜʠʥʘʮʠʠ ʟʘʚʠʩʠʪ ʦʪ 6 

ʧʝʨʝʤʝʥʥʳʭ: E(X1, X2, X3, t01, t02, t03). 

ɺ ʜʘʥʥʦʡ ʟʘʜʘʯʝ ʫʯʪʝʤ ʩʣʝʜʫʶʱʠʝ ʦʛʨʘʥʠʯʝʥʠʷ: 

 

ʈʠʩʫʥʦʢ 2.7 ï ʎʠʢʣ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʨʝʭ ʚʠʜʦʚ ʧʨʦʜʫʢʮʠʠ 
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- ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ 
i

M  ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 

ʟʘʢʘʟ 
i

D  

ii MD² , (2.31) 

ʛʜʝ 
i

D  ï ʚʝʣʠʯʠʥʘ ʟʘʢʘʟʘ ʥʘ ʧʨʦʠʟʚʦʜʠʤʫʶ ʧʨʦʜʫʢʮʠʶ; 

- ʚʨʝʤʷ ʥʘʯʘʣʘ ʨʘʙʦʪʳ ʣʠʥʠʠ 

i
t

max
T

i0
t0 -¢¢ . (2.32) 

ʂʦʦʨʜʠʥʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʘ ʟʘ ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ 

ʧʨʦʜʫʢʮʠʠ ʚ ʥʘʢʦʧʠʪʝʣʝ ʠ ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʣʠʥʠʡ. ʉ 

ʧʦʤʦʱʴʶ ʚʚʝʜʝʥʠʷ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ ʧʝʨʝʤʝʥʥʳʭ Ŭi ʜʣʷ ʚʨʝʤʝʥʥʦʛʦ 

ʭʨʘʥʝʥʠʷ Ai ʠ ɚi, ʫʨʘʚʥʝʥʠʷ (2.21)ï(2.23) ʤʦʞʥʦ ʧʝʨʝʧʠʩʘʪʴ ʚ 

ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʬʦʨʤʝ [126]: 

 

( )ä ä
= =

-
-=

n

1i

n

1i iiu

ii

ii

ii

pp

maxA
1n

p

maxA

l

a

l

a
, (2.33) 

 

ʛʜʝ  ii ,la  ï ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʝ ʧʝʨʝʤʝʥʥʳʝ; 

up  ï ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʨʘʟʛʨʫʟʢʠ ʫʩʪʨʦʡʩʪʚʘ; 

ip  ï ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʣʠʥʠʡ, 

( )

i
t

i
X

i
F

i
p = . (2.34) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʜʘʯʘ ʢʦʦʨʜʠʥʘʮʠʠ ʩʚʦʜʠʪʩʷ ʢ ʥʘʭʦʞʜʝʥʠʶ ʚʝʢʪʦʨʘ 

{ }ii ,X la , ʢʦʪʦʨʳʡ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʢʘʟʘʥʥʳʤ ʫʩʣʦʚʠʷʤ. 

ɼʠʘʛʨʘʤʤʘ ʜʣʷ  ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 2.8.  



60 

 

 

ʅʘ ʵʪʦʤ ʨʠʩʫʥʢʝ MU ï ʜʠʘʛʨʘʤʤʘ ʨʘʙʦʪʳ ʦʙʱʝʡ ʜʣʷ ʚʩʝʭ ʧʦʜʧʨʦʮʝʩʩʦʚ 

ʦʧʝʨʘʮʠʠ (ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʨʠʤʝʨʘ ï ʫʧʘʢʦʚʦʯʥʦʡ ʤʘʰʠʥʳ). 

ʂʨʠʪʝʨʠʡ   ɻ ʬʬʝʢʪʠʚʥʦʩʪʠ   ʫʧʘʢʦʚʦʯʥʦʡ   ʤʘʰʠʥʳ  ʤʦʞʝʪ  ʙʳʪʴ  ʟʘʜʘʥ 

ʜʦʣʝʡ ʚʨʝʤʝʥʠ ʧʨʦʩʪʦʷ ʚ ʪʝʯʝʥʠʝ ʮʠʢʣʘ ʧʨʦʠʟʚʦʜʩʪʚʘ [123, 126, 130] 
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(2.35) 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘʮʠʡ ʢʦʦʨʜʠʥʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

1) ʅʘʭʦʞʜʝʥʠʝ ʯʠʩʣʘ k ʧʦʜʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ 

ʧʘʨʘʣʣʝʣʴʥʦ, 
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2) k ʧʦʜʧʨʦʮʝʩʩʦʚ ʨʘʩʩʪʘʚʣʷʶʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʟʥʘʯʝʥʠʝʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʦʧʦʣʥʝʥʠʷ ʥʘʛʨʫʟʢʠ ʙʫʬʝʨʘ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʝʩʣʠ  tli> t lj, ʪʦ  t0i <t0. 

3) ʆʩʪʘʣʴʥʳʝ n-k ʧʦʜʧʨʦʮʝʩʩʦʚ ʨʘʩʩʪʘʚʣʷʶʪʩʷ ʦʪ ʤʝʥʴʰʝʛʦ ʜʦ 

ʙʦʣʴʰʝʛʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʦʧʦʣʥʝʥʠʷ ʙʫʬʝʨʘ ʟʘʛʨʫʟʢʠ. 

4) ɺʨʝʤʷ ʥʘʯʘʣʘ ʧʦʜʧʨʦʮʝʩʩʘ k+1 ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʩʦʦʪʥʦʰʝʥʠʷ 

)1k(lf
)k,1(
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t(max
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Í

= . 
(2.37) 

ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʚʨʝʤʝʥʠ ʥʘʯʘʣʘ ʠ ʟʘʚʝʨʰʝʥʠʷ ʦʧʝʨʘʮʠʡ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʩʣʝʜʫʶʱʘʷ ʧʨʦʮʝʜʫʨʘ. 

ɺʨʝʤʷ ʥʘʯʘʣʘ ʧʨʦʮʝʩʩʘ ʨʘʚʥʦ ʚʨʝʤʝʥʠ ʥʘʯʘʣʘ ʧʝʨʚʦʛʦ ʧʦʜʧʨʦʮʝʩʩʘ 

0t01= , ʘ ʚʨʝʤʷ ʥʘʯʘʣʘ i-ʛʦ ʧʦʜʧʨʦʮʝʩʩʘ ʦʧʠʩʳʚʘʝʪ ʫʧʨʘʚʣʝʥʠʝ 
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uililu ttT += .  

 ɺʨʝʤʷ ʟʘʚʝʨʰʝʥʠʷ ʧʦʜʧʨʦʮʝʩʩʦʚ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʚʠʜʝ pii0fi ttt += . 

 ɺʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ὸὴὭ  ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ 
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(2.39) 

ʀʟ ʵʪʠʭ ʫʨʘʚʥʝʥʠʡ ʥʘʭʦʜʠʤ, ʯʪʦ ʚʨʝʤʷ ʟʘʚʝʨʰʝʥʠʷ ʧʘʨʘʣʣʝʣʴʥʳʭ 

ʧʦʜʧʨʦʮʝʩʩʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ 
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(2.40) 

ɼʣʷ ʧʦʜʧʨʦʮʝʩʩʦʚ n-k, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʨʝʤʷ 

ʥʘʯʘʣʘ ʠ ʚʨʝʤʷ ʦʢʦʥʯʘʥʠʷ 
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( ) ( ) ( )jktjktjkt p0f +++=+ , (2.41) 

( ) ( )jkttjkt lfk0 +-=+ .  (2.42) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 
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.  (2.43) 

ɺʨʝʤʷ ʥʘʯʘʣʘ ʨʘʙʦʪʳ ʫʩʪʨʦʡʩʪʚʘ ʫʧʘʢʦʚʢʠ  1lu0 tt =   ʠ ʚʨʝʤʷ 

ʟʘʚʝʨʰʝʥʠʷ fnfu tt = . 

ʇʦʜʧʨʦʮʝʩʩʳ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʧʘʨʘʣʣʝʣʴʥʦ ʝʩʣʠ ʚʳʧʦʣʥʷʶʪʩʷ ʫʩʣʦʚʠʷ, 

ʧʦʢʘʟʘʥʥʳʝ ʥʘ ʨʠʩ. 2.9, ʢʦʪʦʨʳʝ ʦʧʠʩʳʚʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʫʨʘʚʥʝʥʠʡ 
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 (2.44) 
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2.3 ʄʝʪʦʜ ʢʦʦʨʜʠʥʘʮʠʠ ʨʝʰʝʥʠʡ ʣʦʢʘʣʴʥʳʭ ʧʦʜʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ (ʃʇʉʋ) ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʧʦʜʧʨʦʮʝʩʩʘʤʠ 

 

ʄʝʪʦʜ ʢʦʦʨʜʠʥʘʮʠʠ ʨʝʰʝʥʠʡ ʃʇʉʋ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʧʦʜʧʨʦʮʝʩʩʘʤʠ 

ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʧʨʦʮʝʜʫʨ: ʚʳʙʦʨ ʩʪʨʫʢʪʫʨʳ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ, ʥʘʩʪʨʦʡʢʘ ʩʠʩʪʝʤ r ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ. 

 

2.3.1 ɺʳʙʦʨ ʩʪʨʫʢʪʫʨʳ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʂʦʥʮʝʧʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ 

ʦʧʨʝʜʝʣʷʝʪ ʠʝʨʘʨʭʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ. ʆʩʥʦʚʥʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ   ʩʪʨʫʢʪʫʨʳ,    ʧʦʜʣʝʞʘʱʠʤʠ    ʚʳʙʦʨʫ,    ʷʚʣʷʪʁʩʷ    ʯʠʩʣʦ 

ʫʨʦʚʥʝʡ ʠ ʯʠʩʣʦ ʧʦʜʩʠʩʪʝʤ ʥʘ ʢʘʞʜʦʤ ʫʨʦʚʥʝ. 

ʈʘʟʨʘʙʦʪʢʘ ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ 

ʧʨʦʮʝʩʩʦʤ ʩʚʷʟʘʥʘ ʩ ʨʘʟʜʝʣʝʥʠʝʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʠʩʪʝʤʳ ʥʘ ʧʦʜʩʠʩʪʝʤʳ ʠ 

ʦʪʜʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʠʨʦʜʳ ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʥʠʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦïʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʦʧʨʝʜʝʣʝʥʠʝʤ ʭʘʨʘʢʪʝʨʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʳʷʚʣʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʤʝʞʜʫ ʩʦʙʦʡ ʩ ʧʦʟʠʮʠʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʦʩʪʠʞʝʥʠʷ ʢʘʢ ʩʦʙʩʪʚʝʥʥʳʭ ʮʝʣʝʡ, ʪʘʢ ʠ ʮʝʣʝʡ ʚʩʝʡ 

ʩʠʩʪʝʤʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʜʘʯʘ ʚʳʙʦʨʘ ʩʪʨʫʢʪʫʨʳ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʜʝʢʦʤʧʦʟʠʮʠʠ ʤʥʦʞʝʩʪʚʘ ʟʘʜʘʯ 

ʫʧʨʘʚʣʝʥʠʷ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʠʭ ʢʦʦʨʜʠʥʘʮʠʝʡ ʩ ʫʯʝʪʦʤ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʨʘʩʧʨʝʜʝʣʝʥʥʦʩʪʝʡ. 

ʂʘʞʜʳʤ ʧʦʜʧʨʦʮʝʩʩʦʤ ʫʧʨʘʚʣʷʝʪ ʣʦʢʘʣʴʥʘʷ ʧʦʜʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ. ɺ 

ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʘ ʫʧʨʘʚʣʝʥʠʷ ʧʦʜʧʨʦʮʝʩʩʘʤʠ ʧʨʠʤʝʤ ʥʝʯʝʪʢʫʶ ʣʦʛʠʢʫ ʢʘʢ 

ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʝʪʦʜ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ. ʋʧʨʘʚʣʝʥʠʝ ʥʘ ʙʘʟʝ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʘʟʳ ʟʥʘʥʠʡ ʚ ʬʦʨʤʝ ʥʘʙʦʨʘ ʧʨʦʜʫʢʮʠʦʥʥʳʭ ʧʨʘʚʠʣ. 

ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʉʂʋ ʩ ʀʇʉʋ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 2.10. 
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ʈʠʩʫʥʦʢ 2.10 ï ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʉʂʋ ʩ ʀʇʉʋ. 

 

 

ʇʨʠ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʢʦʦʨʜʠʥʘʮʠʠ ʢʘʞʜʘʷ ʃʇʉʋ ʧʨʠʥʠʤʘʝʪ 

ʫʧʨʘʚʣʷʶʱʝʝ ʨʝʰʝʥʠʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʚʩʝʡ ʠʥʬʦʨʤʘʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʝʰʝʥʠʷʭ, ʧʨʠʥʠʤʘʝʤʳʭ ʜʨʫʛʠʤʠ ʃʇʉʋ. ʕʪʦ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ 

ʥʘ ʦʩʥʦʚʝ ʩʝʪʝʚʦʡ ʤʦʜʝʣʠ ʚʟʘʠʤʦʩʚʷʟʠ ʙʘʟ ʟʥʘʥʠʡ, ʧʦʢʘʟʘʥʥʦʡ ʥʘ ʨʠʩ. 2.11 

ʜʣʷ ʩʣʫʯʘʷ 3ïʭ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʦʜʧʨʦʮʝʩʩʦʚ,  ʛʜʝ ʅʃɺ ï ɹʣʦʢ ʥʝʯʝʪʢʦʛʦ 

ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ; ɹɿ ï ɹʘʟʘ ʟʥʘʥʠʡ; ʂ ï ʧʦʜʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ; ɼʌ ï 

ʜʝʬʘʟʟʠʬʠʢʘʪʦʨ; ʇʆ ïʧʦʜʩʠʩʪʝʤʘ ʦʙʫʯʝʥʠʷ; ʇʉ ïʧʦʜʩʠʩʪʝʤʘ ʩʚʷʟʠ. 
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ʈʠʩʫʥʦʢ 2.11 ï ʄʦʜʝʣʠ ʚʟʘʠʤʦʩʚʷʟʠ ʙʘʟ ʟʥʘʥʠʡ 

 

ʇʨʠ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʢʦʦʨʜʠʥʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʝʜʠʥʘʷ ʙʘʟʘ ʟʥʘʥʠʡ ʩ 

ʚʝʢʪʦʨʦʤ ʢʦʥʩʝʢʚʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʧʘʨʘʤʝʪʨʳ ʢʦʦʨʜʠʥʘʮʠʠ ʚʩʝʭ 

ʧʦʜʩʠʩʪʝʤ. 

ʆʜʥʦʡ ʠʟ ʭʘʨʘʢʪʝʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʃʇʉʋ ʷʚʣʷʝʪʩʷ ʯʘʩʪʠʯʥʘʷ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʧʨʠʥʠʤʘʝʤʳʭ ʨʝʰʝʥʠʡ. ʀʩʪʦʯʥʠʢ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ 

ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʃʇʉʋ. 

ʅʘʣʠʯʠʝ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʪʴ 

ʤʦʜʝʣʠ ʨʝʰʝʥʠʡ, ʧʦʜʣʝʞʘʱʠʭ ʢʦʦʨʜʠʥʘʮʠʠ, ʚ ʚʠʜʝ ʬʫʥʢʮʠʡ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ. 

ʂʨʦʤʝ ʢʨʠʪʝʨʠʷ ʢʦʦʨʜʠʥʘʮʠʠ ʠ ʩʪʨʫʢʪʫʨʳ ʫʧʨʘʚʣʝʥʠʷ ʟʘʜʘʥʳ 

ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʧʘʨʘʤʝʪʨʳ ʢʦʦʨʜʠʥʘʮʠʠ: ʠʟʤʝʥʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʨʝʩʫʨʩʘ 

(ʩʳʨʴʷ) ʠ ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʦʜʧʨʦʮʝʩʩʦʚ. 
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ɺ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʰʝʥʠʷʭ ʟʘʜʘʯʠ ʧʦʩʪʨʦʝʥʠʷ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ 

ʩʠʩʪʝʤ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʩʪʦʠʤʦʩʪʴ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ, ʢʦʪʦʨʘʷ 

ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʚʳʙʦʨ ʩʪʨʫʢʪʫʨʳ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʦʨʜʠʥʘʮʠʠ ʟʘʚʠʩʠʪ ʦʪ ʩʪʨʫʢʪʫʨʳ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ. ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʦʩʥʦʚʘʥʦ ʥʘ ʜʝʢʦʤʧʦʟʠʮʠʠ ʠ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʟʘʜʘʯ ʫʧʨʘʚʣʝʥʠʷ. ɿʘʜʘʯʠ 

ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʩ ʫʯʝʪʦʤ ʩʪʦʠʤʦʩʪʠ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ. 

ʈʘʩʩʤʦʪʨʠʤ ʟʘʜʘʯʫ ʧʦʩʪʨʦʝʥʠʷ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʟʘʜʘʯ ʫʧʨʘʚʣʝʥʠʷ ʩ ʫʯʝʪʦʤ ʩʪʦʠʤʦʩʪʠ 

ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʢʦʦʨʜʠʥʘʮʠʠ ʨʝʰʝʥʠʡ. 

ʇʫʩʪʴ ʫʧʨʘʚʣʝʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʟʘʜʘʯʘ ʢʦʦʨʜʠʥʘʮʠʠ ʧʦʜʧʨʦʮʝʩʩʦʚ ʠ ʪʨʝʙʫʝʪ ʨʝʩʫʨʩʦʚ 

ʦʙʱʝʡ ʩʪʦʠʤʦʩʪʴʶ ὶὭ ʠ ʦʙʲʝʤʦʚ ʠʥʬʦʨʤʘʮʠʠ ijI , ʦʙʝʩʧʝʯʝʥʠʝ ʯʝʛʦ ʪʨʝʙʫʝʪ 

ʟʘʪʨʘʪ ijc , ʛʜʝ i ï ʫʧʨʘʚʣʷʝʤʳʡ ʧʦʜʧʨʦʮʝʩʩ, j ï ʧʦʜʧʨʦʮʝʩʩ, ʩ ʢʦʪʦʨʳʤ 

ʥʝʦʙʭʦʜʠʤʘ ʢʦʦʨʜʠʥʘʮʠʷ ʫʧʨʘʚʣʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʭʦʜʳ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʧʦʜʧʨʦʮʝʩʦʤ 

ä
¸
=

+=

n

ij
j

ijii crq

1

, (2.45) 

ʛʜʝ n ï ʢʦʣʠʯʝʩʪʚʦ ʫʧʨʘʚʣʷʝʤʳʭ ʧʦʜʧʨʦʮʝʩʩʦʚ (ʟʘʜʘʯ ʫʧʨʘʚʣʝʥʠʷ), 

qi ï ʟʘʪʨʘʪʳ ʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʦʧʝʨʘʮʠʡ ʫʧʨʘʚʣʝʥʠʷ;  

ci ï ʟʘʪʨʘʪʳ ʥʘ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʣʦʢʘʣʴʥʳʤʠ ʩʠʩʪʝʤʘʤʠ 

ʫʧʨʘʚʣʝʥʠʷ (ʃʉʋ);  

r i ï ʟʘʪʨʘʪʳ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʧʦʜʧʨʦʮʝʩʩʦʤ;  

ʅʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʜʝʢʦʤʧʦʟʠʮʠʶ ʤʥʦʞʝʩʪʚʘ ʟʘʜʘʯ ʪʘʢ, ʯʪʦʙʳ 

ʟʘʪʨʘʪʳ ʥʘ ʫʧʨʘʚʣʝʥʠʷ ʙʳʣʠ ʤʠʥʠʤʘʣʴʥʳʤʠ. 

ɿʘʪʨʘʪʳ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʧʦʜʧʨʦʮʝʩʩʦʤ rὭ ʟʘʚʠʩʪ̫ ʦʪ ʝʛʦ ʩʣʦʞʥʦʩʪʠ Si. 

ʉʣʦʞʥʦʩʪʴ ʧʦʜʧʨʦʮʝʩʩʘ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʩ ʧʦʤʦʱʴʶ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʡ 



67 

 

ʤʦʜʝʣʠ [108]. ʉ ʫʯʝʪʦʤ ʵʪʦʛʦ ʩʪʦʠʤʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʧʦʜʧʨʦʮʝʩʩʘ ʤʦʞʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ 

() ,21 ö
ö

÷

õ

æ
æ

ç

å
+=+= ä

Í iAv

iviiii IfSfcrq  (2.46) 

ʛʜʝ qi  ï ʟʘʪʨʘʪʳ ʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʦʧʝʨʘʮʠʡ ʫʧʨʘʚʣʝʥʠʷ; 

Si  ï ʩʣʦʞʥʦʩʪʴ ʧʦʜʧʨʦʮʝʩʩʘ. 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʫʧʨʘʚʣʝʥʠʝ ʨʘʟʣʠʯʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʨʘʟʣʠʯʥʳʤʠ ʟʘʚʠʩʠʤʦʩʪʷʤʠ ʨʘʩʭʦʜʦʚ ʦʪ ʩʣʦʞʥʦʩʪʠ ʠ ʢʦʣʠʯʝʩʪʚʘ 

ʠʥʬʦʨʤʘʮʠʠ, ʯʨʝʟʚʳʯʘʡʥʦ ʪʨʫʜʥʦ ʚʳʧʦʣʥʠʪʴ ʘʥʘʣʠʟ ʫʨʘʚʥʝʥʠʷ (2.46) ʚ 

ʦʙʱʝʤ ʩʣʫʯʘʝ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʣʠʥʝʘʨʠʟʠʨʦʚʘʥʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ 

,21 ä
Í

+=

iAv

ivii IkSkq  (2.47) 

 ʛʜʝ  iA  ï ʤʥʦʞʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʟʘʜʘʯʘʤʠ 

ʫʧʨʘʚʣʝʥʠʷ ʦʧʝʨʘʮʠʷʤʠ i-ʛʦ ʧʦʜʧʨʦʮʝʩʩʘ, ʟʘʜʘʥʥʦʝ ʚ ʚʠʜʝ ʤʘʪʨʠʮʳ 

ʩʤʝʞʥʦʩʪʠ; 

 0AAi Ë , 0A  ï ʤʥʦʞʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʚʷʟʝʡ ʚʩʝʭ ʟʘʜʘʯ 

ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ; 

ivI  ï ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʪʦʢ ʚ v-ʦʤ ʢʘʥʘʣʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʚʷʟʠ; 

21,kk  ï ʢʦʵʬʬʠʮʠʝʥʪʳ. 

ʇʨʠ ʵʪʦʤ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʧʦʜʧʨʦʮʝʩʩʦʚ ʥʝʦʙʭʦʜʠʤʦ ʪʦʣʴʢʦ ʦʧʨʝʜʝʣʠʪʴ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʫʨʘʚʥʝʥʠʷ (2.47). 

ɽʩʣʠ ʫʧʨʘʚʣʝʥʠʝ ʧʦʜʧʨʦʮʝʩʩʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʣʦʢʘʣʴʥʦʡ 

ʧʦʜʩʠʩʪʝʤʦʡ, ʨʘʩʭʦʜʳ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʣʫʯʝʥʠʷ ʚʥʝʰʥʝʡ ʠʥʬʦʨʤʘʮʠʠ cext 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʨʘʩʭʦʜʦʚ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʧʦʪʦʢʦʚ cint. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʢʣʘʩʪʝʨʠʟʘʮʠʷ ʟʘʜʘʯ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʟʘʪʨʘʪ ʥʘ 

ʫʧʨʘʚʣʝʥʠʝ ʠ ʢʦʦʨʜʠʥʘʮʠʶ. ʇʨʦʮʝʩʩ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʠʣʣʶʩʪʨʠʨʫʝʪ ʨʠʩ. 2.12 
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ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʘʩʭʦʜʳ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʙʲʝʤʘ 

ʠʥʬʦʨʤʘʮʠʠ 

{ } { }
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iji Ifcc  (2.48) 

ʛʜʝ in  ï ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʚʷʟʝʡ i-ʛʦ ʧʦʜʧʨʦʮʝʩʩʘ, 

[]
ùú
ø

éê
è+

ùú
ø

éê
è==

exti
Acard

inti
Acard

i
Acard

i
n , (2.49) 

 

ʛʜʝ  
inti

A  ï ʤʥʦʞʝʩʪʚʦ ʚʥʫʪʨʝʥʥʠʭ ʩʚʷʟʝʡ i-ʛʦ ʧʦʜʧʨʦʮʝʩʩʘ; 

intA
A

A
i

i
exti =  ï ʤʥʦʞʝʩʪʩʚʦ ʚʥʝʰʥʠʭ  ʩʚʷʟʝʡ i-ʛʦ ʧʦʜʧʨʦʮʝʩʩʘ ʠʣʠ ʚ 

ʣʠʥʝʘʨʠʟʠʨʦʚʘʥʥʦʤ ʚʠʜʝ,  

{ }

,´ ä
Í

=+=
i

i

n

intAj

ijext3extiintii Ikccc  (2.50) 

ʛʜʝ ç/è ï ʦʧʝʨʘʮʠʷ ʜʦʧʦʣʥʝʥʠʷ. 

ʆʯʝʚʠʜʥʦ, ʤʝʞʜʫ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ (2.47) ʠ (2.50) ʚʳʧʦʣʥʷʶʪʩʷ 

ʩʦʦʪʥʦʰʝʥʠʷ 

 

 

ʈʠʩʫʥʦʢ 2.12 ï ʇʨʦʮʝʩʩ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʟʘʜʘʯ ʫʧʨʘʚʣʝʥʠʷ 
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 (2.51) 

ɿʘʪʨʘʪʳ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʘʤʠ ʩʦʩʪʦʷʪ ʠʟ ʜʚʫʭ ʢʦʤʧʦʥʝʥʪ: ʟʘʪʨʘʪʳ 

ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʚʥʝʰʥʠʤʠ ʧʦʜʧʨʦʮʝʩʩʘʤʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʦʜʩʠʩʪʝʤʝ, 

ʢʦʪʦʨʘʷ ʨʫʢʦʚʦʜʩʪʚʫʝʪʩʷ ʦʜʥʦʡ ʣʦʢʘʣʴʥʦʡ ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ (ʃʉʋ) ï extq , 

ʠ ʟʘʪʨʘʪʳ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʧʦʜʧʨʦʮʝʩʩʘʤʠ ʚʥʫʪʨʠ ʧʦʜʩʠʩʪʝʤʳ intq . 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʜʧʨʦʮʝʩʩʦʚ ʧʦʜʩʠʩʪʝʤʳ nj ʚʣʠʷʝʪ ʥʘ ʟʘʪʨʘʪʳ ʥʘ ʨʝʩʫʨʩʳ 

ὶὮ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʃʉʋ [109]  

,0
b
jj n*s*rr =      (2.52) 

ʛʜʝ 0r   ï ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʨʝʩʫʨʩʳ, ʘ b  ï ʢʦʥʩʪʘʥʪʘ, ʟʘʚʠʩʷʱʘʷ ʦʪ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʜʧʨʦʮʝʩʩʘ. 

ʈʘʩʭʦʜʳ ʥʘ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʟʘʚʠʩʷʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʟʘʜʘʯʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʧʦʜʧʨʦʮʝʩʩʘʤʠ [110]. 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʚʷʟʝʡ 

( ),0 1nnkN -=                     (2.53) 

ʛʜʝ n   ï ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʧʨʦʮʝʩʩʦʚ; 

0k  ï ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʦʣʥʝʥʠʷ ʤʘʪʨʠʮʳ ʩʤʝʞʥʦʩʪʠ ʛʨʘʬʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʚʷʟʝʡ ʟʘʜʘʯ ʫʧʨʘʚʣʝʥʠʷ. 

 ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʦʣʠʯʝʩʪʚʦ ʩʚʷʟʝʡ ʚʥʫʪʨʠ ʧʦʜʩʠʩʪʝʤʳ, 

 

)n(nkN intint0int 1-= . (2.54) 

ʘ ʢʦʣʠʯʝʩʪʚʦ ʚʥʝʰʥʠʭ ʩʚʷʟʝʡ 

 

[ ])n(n)n(nkNNN intint0intext 11 ---=-= . (2.55) 



70 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʪʨʘʪʳ ʥʘ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʩ ʫʯʝʪʦʤ ʦʙʲʝʤʘ 

ʧʝʨʝʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ  

 

 

îí

î
ì

ë

-=

---=

,

;

3

3

)]1n(n[kIkc

)]1n(n)1n(n[kIkc

intint00intint

intint00extext

 (2.56) 

ʛʜʝ 0I  ï ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʤʝʞʜʫ ʜʚʫʤʷ 

ʟʘʜʘʯʘʤʠ; 

int3k  ï ʟʘʪʨʘʪʳ ʥʘ ʧʝʨʝʜʘʯʫ ʝʜʠʥʠʮʳ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʚʥʫʪʨʝʥʥʠʤ 

ʩʚʷʟʷʤ; 

ext3k  ï ʟʘʪʨʘʪʳ ʥʘ ʧʝʨʝʜʘʯʫ ʝʜʠʥʠʮʳ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʚʥʝʰʥʠʤ ʩʚʷʟʷʤ. 

ʉ ʫʯʝʪʦʤ (2.52) ʠ (2.56) ʣʠʥʝʘʨʠʟʦʚʘʥʥʘʷ ʤʦʜʝʣʴ ʟʘʪʨʘʪ ʧʨʠʥʠʤʘʝʪ ʚʠʜ 
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î
î

í

î
î

ì

ë

-+=
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)].1n(n[kIkn*S*rq

)]1n(n)1n(n[kIknn*S*rq

qqq

intint00int3int00int

intint00extint00ext

intext

b

b
;

;

3  (2.57) 

 

ʀʩʩʣʝʜʫʝʤ ʚʣʠʷʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʟʘʜʘʯ nint, ʢʦʪʦʨʳʝ ʫʧʨʘʚʣʷʶʪʩʷ ʦʜʥʦʡ 

ʃʉʋ, ʥʘ ʟʘʪʨʘʪʳ. ʈʠʩ. 2.13 ʧʦʢʘʟʳʚʘʝʪ ʟʥʘʯʝʥʠʝ q  ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʡ 

ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ. ɻʨʘʬʠʢʠ ʧʦʩʪʨʦʝʥʳ ʜʣʷ ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʡ:  

 

20. 10; 1; 1; 1; 1; 1; ======= nkkSkrI ext3int30000  

 

ɺʠʜʥʦ, ʯʪʦ ʜʣʷ ʟʥʘʯʝʥʠʡ 2,45=b  ʦʙʲʝʜʠʥʝʥʠʝ ʧʦʜʧʨʦʮʝʩʩʦʚ ʧʦʜ 

ʫʧʨʘʚʣʝʥʠʝ ʦʜʥʦʡ ʃʉʋ ʜʘʝʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʳʠʛʨʳʰ. 
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ʇʨʠ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʢʦʦʨʜʠʥʘʮʠʠ ʥʘ ʚʭʦʜʳ ʢʘʞʜʦʡ ʣʦʢʘʣʴʥʦʡ 

ʧʦʜʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʦʩʪʫʧʘʶʪ ʩʠʛʥʘʣʳ ʦʪ ʜʨʫʛʠʭ ʃʇʉʋ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʯʝʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʪʦʢ, ʢʦʪʦʨʳʡ ʧʝʨʝʜʘʝʪʩʷ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʢʦʦʨʜʠʥʘʮʠʠ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʫʚʝʣʠʯʝʥʠʶ 

ʟʘʪʨʘʪ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʢʦʦʨʜʠʥʘʮʠʠ ʦʙʲʝʜʠʥʝʥʠʝ ʟʘʜʘʯ 

ʧʨʠʚʦʜʠʪ ʥʝ ʪʦʣʴʢʦ ʢ ʠʟʤʝʥʝʥʠʶ ʩʪʦʠʤʦʩʪʠ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ, ʥʦ ʠ ʢ 

ʫʤʝʥʴʰʝʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ  ʧʦʪʦʢʦʚ  ʧʦ  ʚʥʝʰʥʠʤ  ʩʚʷʟʷʤ, ʯʪʦ  ʩʚʷʟʘʥʦ  ʩ 

ʘʛʨʝʛʠʨʦʚʘʥʠʝʤ ʚʭʦʜʷʱʝʡ ʠʥʬʦʨʤʘʮʠʠ ʢʣʘʩʪʝʨʘ ʟʘʜʘʯ 

extk

j

ijik Ti,II

intk

Í=

Í

8
T

, 
(2.58) 

ʛʜʝ  k   ï ʥʦʤʝʨ ʢʣʘʩʪʝʨʘ (ʧʦʜʧʨʦʮʝʩʩʘ); 

 
 

ʈʠʩʫʥʦʢ 2.13 ï ʂʘʯʝʩʪʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʚʣʠʷʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʟʘʜʘʯ ʃʉʋ ʥʘ 

ʩʪʦʠʤʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʦʪ ʧʨʦʮʝʩʩʘ. 
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ik
I  ï ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʪʦʢ, ʧʦʩʪʫʧʘʶʱʠʡ ʚ ʢʣʘʩʪʝʨ; 

k
T  ï ʤʥʦʞʝʩʪʚʦ ʩʚʷʟʝʡ, ʘ ʥʝ ʟʘʜʘʯ. 

ʇʨʦʮʝʩʩ ʠʝʨʘʨʭʠʯʝʩʢʦʛʦ ʘʛʨʝʛʠʨʦʚʘʥʠʷ ʠʣʣʶʩʪʨʠʨʫʝʪ ʨʠʩ. 2.14.  

 
 

 

 
 

ʈʠʩʫʥʦʢ 2.14 ï ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʩʠʩʪʝʤʳ. 

a) ï ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ ʩʦʩʪʘʚ; ʙ) ï ʧʝʨʚʳʡ ʰʘʛ ʢʣʘʩʪʝʨʠʟʘʮʠʠ; ʚ) ï 

ʦʢʦʥʯʘʪʝʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ: Ti ï ʟʘʜʘʯʠ; ci ï  ʃʇʉʋ; cij  ï ʢʦʦʨʜʠʥʘʪʦʨʳ. 

 

ɺ ʠʩʭʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ (ʨʠʩ. 2.14, a) ʢʘʞʜʘʷ ʟʘʜʘʯʘ ʫʧʨʘʚʣʝʥʠʷ 

ʨʝʰʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʦʪʜʝʣʴʥʦʡ ʣʦʢʘʣʴʥʦʡ ʧʦʜʩʠʩʪʝʤʳ ʃʇʉʋ. ʅʘ ʧʝʨʚʦʤ 

ʰʘʛʝ ʚʳʧʦʣʥʷʝʪʩʷ ʢʣʘʩʪʝʨʠʟʘʮʠʷ ʟʘʜʘʯ, ʠ ʜʣʷ ʢʘʞʜʦʛʦ ʢʣʘʩʪʝʨʘ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʢʦʦʨʜʠʥʘʪʦʨ (ʨʠʩ.2.14, ʙ). ɿʘʪʝʤ ʢʣʘʩʪʝʨʳ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʮʝʣʦʩʪʥʳʝ ʟʘʜʘʯʠ, ʠ ʚʳʧʦʣʥʷʝʪʩʷ ʚʪʦʨʦʡ ʰʘʛ 

ʘ) 

ʙ) 

ʚ) 
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ʢʦʦʨʜʠʥʘʮʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʪʘʢʠʭ ʰʘʛʦʚ ʬʦʨʤʠʨʫʝʪʩʷ 

ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ (ʨʠʩ. 2.14, ʚ). 

ɺʳʠʛʨʳʰ ʦʪ ʘʛʨʝʛʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʣʘʩʪʝʨʠʟʘʮʠʠ 

ʦʮʝʥʠʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʠʥʝʘʨʠʟʦʚʘʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ 

 

[ ]
( )

ù
ú

ø
é
ê

è
+

Ç
-+= 122

12

213
203103 Ik

I

IIk
IkIkc . (2.59) 

ɿʘʜʘʯʘ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʨʝʰʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʤʘʪʨʠʮʳ ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ 

ʦʙʲʝʢʪʘʤʠ ʢʣʘʩʪʝʨʠʟʘʮʠʠ. ʊʘʢʠʤʠ ʦʙʲʝʢʪʘʤʠ ʷʚʣʷʶʪʩʷ ʧʦʜʟʘʜʘʯʠ 

ʫʧʨʘʚʣʝʥʠʷ, ʘ ʨʘʩʩʪʦʷʥʠʷ ï ʦʙʨʘʪʥʳ ʟʘʪʨʘʪʘʤ (2.45) 

ij

min
ij

q

q
d

D

D
= , (2.60) 

ʛʜʝ ijd  ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʦʜʟʘʜʘʯʘʤʠ; 

ijqD  ï ʫʤʝʥʴʰʝʥʠʝ ʟʘʪʨʘʪ ʧʨʠ ʫʩʣʦʚʠʠ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦʜʟʘʜʘʯ ʚ ʦʜʥʦʤ 

ʢʣʘʩʪʝʨʝ; 

minqD   ï ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʫʤʝʥʴʰʝʥʠʷ ʨʘʩʭʦʜʦʚ (ʩ ʫʯʝʪʦʤ ʟʥʘʢʘ). 

 

2.3.2 ʂʦʦʨʜʠʥʘʮʠʷ ʩʦʩʪʦʷʥʠʷ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʦʜʧʨʦʮʝʩʩʦʚ 

ʂʦʦʨʜʠʥʘʮʠʷ ʨʝʰʝʥʠʡ ʷʚʣʷʝʪʩʷ ʟʘʜʘʯʝʡ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʡ 

ʦʧʪʠʤʠʟʘʮʠʠ, ʨʝʰʘʝʤʦʡ ʦʪʜʝʣʴʥʦ ʚ ʢʘʞʜʦʡ ʧʦʜʩʠʩʪʝʤʝ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʝʪʦʜʳ ʠ ʘʣʛʦʨʠʪʤʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ ʥʘ 

ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʢʦʦʨʜʠʥʘʮʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʜʩʠʩʪʝʤʘʭ. 

ʏʘʱʝ ʢʦʦʨʜʠʥʘʮʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʫʨʦʚʥʝ ʩʦʛʣʘʩʦʚʘʥʠʷ ʢʨʠʪʝʨʠʝʚ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. 

ʂʨʠʪʝʨʠʠ ʧʨʠʥʷʪʠʷ ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʨʝʰʝʥʠʡ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 

ʣʦʢʘʣʴʥʳʝ ʠ ʛʣʦʙʘʣʴʥʳʝ. ʅʘ -ʪʦʤ ʫʨʦʚʥʝ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʢʦʦʨʜʠʥʘʮʠʠ 

ʣʦʢʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʢʨʠʪʝʨʠʡ 
)(l

ijkR , ʛʜʝ  ï ʥʦʤʝʨ ʧʦʜʩʠʩʪʝʤʳ ʧʨʠʥʷʪʠʷ 
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ʨʝʰʝʥʠʡ (ʇʇʈ) i-ʛʦ ʫʨʦʚʥʷ, k  ï ʥʦʤʝʨ ʢʨʠʪʝʨʠʷ ɿʇʈ, ʢʦʪʦʨʘʷ ʨʝʰʘʝʪʩʷ ʵʪʦʡ 

ʇʇʈ. ɻʣʦʙʘʣʴʥʳʤ ʜʣʷ ʵʪʦʡ ʧʦʜʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʢʨʠʪʝʨʠʡ 
)(g

ijkR , 

ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʡ ʇʇʈ 1+i -ʛʦ ʫʨʦʚʥʷ. 

ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʢʦʦʨʜʠʥʘʮʠʠ 

ʷʚʣʷʝʪʩʷ çʧʨʠʥʮʠʧ ʙʣʠʞʥʝʛʦ ʜʝʡʩʪʚʠʷè, ʢʦʪʦʨʳʡ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ, ʯʪʦ ʚ 

ɿʇʈ i-ʛo ʫʨʦʚʥʷ ʫʯʠʪʳʚʘʶʪʩʷ ʛʣʦʙʘʣʴʥʳʝ ʢʨʠʪʝʨʠʠ, ʢʦʪʦʨʳʝ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʪʦʣʴʢʦ ʇʇʈ 1+i -ʛʦ ʫʨʦʚʥʷ ʠ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ ʢʨʠʪʝʨʠʠ 

ʫʨʦʚʥʝʡ 1.> +il  

ʂʦʦʨʜʠʥʘʮʠʷ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʧʨʠʤʝʨʝ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʘ 

ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʨʝʩʫʨʩʘ (ʩʳʨʴʷ) ʠ ʠʟʤʝʥʝʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʣʠʥʠʡ. ʉ ʧʦʤʦʱʴʶ ʚʚʝʜʝʥʠʷ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ 

ʧʝʨʝʤʝʥʥʳʭ ia  ʜʣʷ ʥʘʢʦʧʠʪʝʣʷ ʠ il ʜʣʷ  ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʫʨʘʚʥʝʥʠʝ 

(2.44) ʤʦʞʥʦ ʧʝʨʝʧʠʩʘʪʴ ʚ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʬʦʨʤʝ 
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. (2.61) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʜʘʯʘ ʢʦʦʨʜʠʥʘʮʠʠ ʩʚʦʜʠʪʩʷ ʢ ʥʘʭʦʞʜʝʥʠʶ ʚʝʢʪʦʨʘ 

{ }i,lai , ʢʦʪʦʨʳʡ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʷʤ: 
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ʇʦʩʢʦʣʴʢʫ ʙʘʟʦʚʳʤ ʢʨʠʪʝʨʠʝʤ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʨʠʥʷʪ r

ʫʩʨʝʜʥʝʥʥʳʝ ʟʘʪʨʘʪʳ (ʨʠʩʢ), ʨʘʩʩʤʦʪʨʠʤ ʚʣʠʷʥʠʝ ʢʦʦʨʜʠʥʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ 

ʩʦʩʪʦʷʥʠʷ ʧʦʜʧʨʦʮʝʩʩʦʚ ʥʘ ʟʘʪʨʘʪʳ. ɼʣʷ ʦʮʝʥʢʠ ʟʘʪʨʘʪ ʥʘ ʢʦʦʨʜʠʥʘʮʠʶ 

ʧʨʠʤʝʤ ʟʘ ʦʩʥʦʚʫ ʟʘʪʨʘʪʳ ʵʥʝʨʛʠʠ [123] ʠ ʩʚʷʞʝʤ ʩ ʟʘʪʨʘʪʘʤʠ ʵʥʝʨʛʠʠ 



75 

 

ʨʘʩʭʦʜʳ ʜʨʫʛʠʭ ʨʝʩʫʨʩʦʚ. ɼʣʷ ʦʮʝʥʢʠ ʬʫʥʢʮʠʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠ 

ʫʩʨʝʜʥʝʥʠʷ ʨʘʩʭʦʜʦʚ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʥʝʦʜʥʦʨʦʜʥʦʡ ʤʘʨʢʦʚʩʢʦʡ ʤʦʜʝʣʴʶ 

ʧʘʨʘʣʣʝʣʴʥʳʭ ʈʊʇ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʚ [65]. 

ʉʚʷʟʴ ʤʝʞʜʫ ʟʘʪʨʘʪʘʤʠ ʵʥʝʨʛʠʠ, ʜʨʫʛʠʤʠ ʟʘʪʨʘʪʘʤʠ ʠ ʨʝʟʫʣʴʪʘʪʦʤ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ ʧʦʣʫʯʠʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʥʷʪʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʬʫʥʢʮʠʠ [65] ʚ ʚʠʜʝ 
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ʛʜʝ  
)k(

vQ   ï ʨʘʩʭʦʜʳ ʥʘ ʢʦʦʨʜʠʥʘʮʠʶ v-ʡ ʦʧʝʨʘʮʠʠ kïʛʦ ʧʦʜʧʨʦʮʝʩʩʘ; 

l ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ; 

)l(
hS  ï ʩʦʩʪʦʷʥʠʝ h-oʡ ʦʧʝʨʘʮʠʠ l-ʛʦ ʧʦʜʧʨʦʮʝʩʩʘ, ʩ ʢʦʪʦʨʦʡ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʦʦʨʜʠʥʘʮʠʷ; 

()v
iʭʚX ʳ  ï ʨʝʟʫʣʴʪʘʪ v-ʦʡ ʦʧʝʨʘʮʠʠ ʙʝʟ ʢʦʦʨʜʠʥʘʮʠʠ; 

()v
jʭʚX ʳ  ï ʨʝʟʫʣʴʪʘʪ v-ʦʡ ʦʧʝʨʘʮʠʠ ʩ ʢʦʦʨʜʠʥʘʮʠʝʡ; 

a
C
  ï ʧʘʨʘʤʝʪʨʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʥʘʩʪʨʘʠʚʘʶʪʩʷ 

ʧʨʠ ʢʦʦʨʜʠʥʘʮʠʠ; 

)(k
vF  ï ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʬʫʥʢʮʠʷ v-ʦʡ ʦʧʝʨʘʮʠʠ kïʛʦ ʧʦʜʧʨʦʮʝʩʩʘ. 

ʉ ʫʯʝʪʦʤ ʩʚʦʡʩʪʚʘ ʩʪʘʙʠʣʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ [65], 

ʢʦʪʦʨʘʷ ʧʨʦʭʦʜʠʪ ʚ ʧʨʝʜʝʣʘʭ ʦʪʜʝʣʴʥʳʭ ʜʠʘʧʘʟʦʥʦʚ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʬʫʥʢʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʭʦʨʦʰʦ ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʥʘ 

ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʩʠʛʤʦʠʜʥʳʭ ʢʨʠʚʳʭ 
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ʛʜʝ ][¶int  ï ʬʫʥʢʮʠʷ ʚʳʜʝʣʝʥʠʷ ʮʝʣʦʡ ʯʘʩʪʠ ʘʨʛʫʤʝʥʪʘ; 

)(¶n ï ʅʦʤʝʨ ʫʯʘʩʪʢʘ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʪʠʧʘ. 

ʉʦʛʣʘʩʥʦ [65] ʚʝʨʦʷʪʥʦʩʪʠ ʩʦʩʪʦʷʥʠʡ ʧʦʜʧʨʦʮʝʩʩʦʚ ʩ ʫʯʝʪʦʤ ʠʭ 

ʚʟʘʠʤʥʦʛʦ ʚʣʠʷʥʠʷ  
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ʛʜʝ D, jD  ï ʦʧʨʝʜʝʣʠʪʝʣʠ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ. 
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ʛʜʝ  
)k(B

~
ï ʤʘʪʨʠʮʘ ʚʝʨʦʷʪʥʦʩʪʝʡ ʩʦʩʪʦʷʥʠʡ ʧʦʜʧʨʦʮʝʩʩʦʚ ʥʘ k-ʦʡ  

ʦʧʝʨʘʮʠʠ; 

vC  ï  4-ʤʝʨʥʳʡ ʤʘʩʩʠʚ ʚʝʩʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ][ 1m,1n,m,n ++ .  



77 

 

ʕʣʝʤʝʥʪ ʤʘʪʨʠʮʳ 
v

Cclh
ijv Í  ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʚʣʠʷʥʠʝ h-ʛʦ ʩʦʩʪʦʷʥʠʷ l-ʛʦ 

ʧʦʜʧʨʦʮʝʩʩʘ ʥʘ ʚʝʢʪʦʨ ʧʝʨʝʭʦʜʥʳʭ ʚʝʨʦʷʪʥʦʩʪʝʡ v-ʛʦ ʧʦʜʧʨʦʮʝʩʩʘ. ʕʣʝʤʝʥʪ 

00
vijc  ï ʚʝʨʦʷʪʥʦʩʪʴ ʧʝʨʝʭʦʜʘ v-ʛʦ ʧʦʜʧʨʦʮʝʩʩʘ ʠʟ i-ʛʦ ʚ j-e ʩʦʩʪʦʷʥʠʝ ʙʝʟ ʫʯʝʪʘ 

ʚʣʠʷʥʠʷ ʜʨʫʛʠʭ ʧʦʜʧʨʦʮʝʩʩʦʚ; 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʨʠʪʝʨʠʡ ʟʘʜʘʯʠ ʢʦʦʨʜʠʥʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ 
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ʆʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʢʦʦʨʜʠʥʘʮʠʠ ʧʦ ʢʨʠʪʝʨʠʶ (2.68) ʜʦʣʞʥʦ 

ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʦʛʨʘʥʠʯʝʥʠʷʤ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʬʫʥʢʮʠʶ, ʦʙʫʩʣʦʚʣʝʥʥʳʤ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʦʧʝʨʘʮʠʠ ʊʇ. ʆʙʳʯʥʦ ʵʪʦ 

ʦʛʨʘʥʠʯʝʥʠʝ ʩʚʝʨʭʫ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2.15. 

 

ʈʠʩʫʥʦʢ 2.15 ï ʆʛʨʘʥʠʯʝʥʠʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʬʫʥʢʮʠʶ 

ʆʙʦʙʱʘʷ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʧʨʦʮʝʜʫʨʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʩʠʩʪʝʤʳ 

ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʢʨʠʪʝʨʠʝʚ ʠ ʦʛʨʘʥʠʯʝʥʥʠʡ ʟʘʜʘʯʠ ʧʦʠʩʢʘ 

ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʢʦʦʨʜʠʥʘʮʠʠ, ʧʦʣʫʯʘʝʤ ʤʝʪʦʜ ʢʦʦʨʜʠʥʘʮʠʠ 

ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʦʜʧʨʦʮʝʩʩʦʚ. ʉʭʝʤʘ ʤʝʪʦʜʘ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 2.16. 
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ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʡ ʤʝʪʦʜ ʢʦʦʨʜʠʥʘʮʠʠ ʨʝʰʝʥʠʡ ʣʦʢʘʣʴʥʳʭ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ ʚ ʧʘʨʘʣʣʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʩʦʩʪʦʠʪ ʠʟ ʧʨʦʮʝʜʫʨ 

ʚʳʙʦʨʘ ʩʪʨʫʢʪʫʨʳ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʥʘʩʪʨʦʡʢʠ 

ʩʠʩʪʝʤʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ʄʝʪʦʜ 

ʦʪʣʠʯʘʝʪʩʷ ʩʦʚʤʝʩʪʥʦʡ ʢʦʦʨʜʠʥʘʮʠʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ ʠ 

ʩʠʥʭʨʦʥʠʟʘʮʠʝʡ ʧʨʦʮʝʩʩʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʩʨʝʜʥʠʝ ʧʦʪʝʨʠ (ʨʠʩʢ) 

ʨʝʰʝʥʠʡ. 

 

2.4 ʄʝʪʦʜ ʦʮʝʥʢʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʢʦʦʨʜʠʥʘʮʠʠ 

 

ʉʦʛʣʘʩʦʚʘʥʠʝ ʨʝʰʝʥʠʡ ʣʦʢʘʣʴʥʳʭ ʉʋ ʚ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʩʠʩʪʝʤʘʭ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʚʚʦʜʘ ʧʘʨʘʤʝʪʨʦʚ ʢʦʦʨʜʠʥʘʮʠʠ, ʢʦʪʦʨʳʝ ʧʦʩʪʫʧʘʶʪ ʦʪ 

 

ʈʠʩʫʥʦʢ 2.16 ï ʉʭʝʤʘ ʤʝʪʦʜʘ ʢʦʦʨʜʠʥʘʮʠʠ ʨʝʰʝʥʠʡ ʣʦʢʘʣʴʥʳʭ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʧʦʜʧʨʦʮʝʩʩʘʤʠ 
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ʢʦʦʨʜʠʥʘʪʦʨʘ, ʚ ʘʣʛʦʨʠʪʤ ʫʧʨʘʚʣʝʥʠʷ ʃʉʋ. ɽʩʣʠ ʨʫʢʦʚʦʜʷʱʠʝ ʚʣʠʷʥʠʷ 

ʣʦʢʘʣʴʥʳʭ ʩʠʩʪʝʤ ʷʚʣʷʶʪʩʷ ʚʝʢʪʦʨʥʳʤʠ ][ ii nU , ʛʜʝ i ï ʥʦʤʝʨ ʀʇʃʋ; in  ï 

ʨʘʟʤʝʨʥʦʩʪʴ ʚʝʢʪʦʨʘ, ʪʦ ʨʘʟʤʝʨʥʦʩʪʴ ʚʝʢʪʦʨʘ ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ U, 

ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʦʨʜʠʥʘʪʦʨʦʤ, ʩʦʩʪʘʚʣʷʝʪ: 

ä
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k

i

inN

1

, (2.69) 

ʛʜʝ k ï ʢʦʣʠʯʝʩʪʚʦ ʀʇʃʋ. 

ɺ ʩʠʩʪʝʤʘʭ ʩ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʧʦʜʩʠʩʪʝʤʘʤʠ ʣʦʢʘʣʴʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʝʪʦʜʳ 

ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʙʘʟ ʟʥʘʥʠʡ ʚ ʬʦʨʤʝ ʧʨʦʜʫʢʮʠʦʥʥʳʭ ʧʨʘʚʠʣ, 

in  ʘʥʪʝʮʝʜʝʥʪʳ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʧʘʨʘʤʝʪʨʘʤʠ ʢʦʦʨʜʠʥʘʮʠʠ (ʨʠʩ 2.17). 

 

 

ʈʠʩʫʥʦʢ 2.17 ï ʅʝʯʝʪʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʤʦʜʝʣʠ ʀʇʃʋ 

 

ʅʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʢʦʦʨʜʠʥʘʮʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʬʫʥʢʮʠʝʡ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ zb, ʚʦʟʥʠʢʘʝʪ ʚ ʀʇʃʋ ʚʩʣʝʜʩʪʚʠʝ ʩʫʙʲʝʢʪʠʚʥʳʭ ʦʮʝʥʦʢ 
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ʩʦʩʪʦʷʥʠʷ ʊʆ, ʧʦʛʨʝʰʥʦʩʪʝʡ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ ʠ ʟʘʤʝʥʳ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʟʤʝʨʝʥʠʷ ʠʭ ʩʨʝʜʥʠʤʠ ʟʥʘʯʝʥʠʷʤʠ [112-113, 116]. 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʘʨʘʤʝʪʨ ʢʦʦʨʜʠʥʘʮʠʠ kz  ʠ ʝʛʦ ʬʫʥʢʮʠʷ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ zb ʧʦʩʪʫʧʘʶʪ ʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫ  ʁʃʉʋ, ʛʜʝ ʬʫʥʢʮʠʷ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ zb  ʥʦʨʤʠʨʫʝʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘ ʝʝ ʦʩʥʦʚʝ ʬʫʥʢʮʠʠ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

maxz

z
z
b

b
m= , (2.70) 

ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʧʨʦʮʝʩʩʝ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ ʧʦ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʦʧʝʨʘʮʠʝʡ. 

ʆʮʝʥʠʤ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʢʦʦʨʜʠʥʘʮʠʠ. ɼʣʷ ʵʪʦʛʦ 

ʟʘʧʠʰʝʤ ʤʦʜʝʣʴ ʈʊʇ ʚʤʝʩʪʝ ʩ ʃʉʋ ʠ ʢʦʦʨʜʠʥʘʪʦʨʦʤ ʚ ʚʠʜʝ ʩʠʩʪʝʤʳ 

ʫʨʘʚʥʝʥʠʡ. ʂʦʣʠʯʝʩʪʚʦ ʫʨʘʚʥʝʥʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʘ 

ʘʜʝʢʚʘʪʥʦʡ ʩʣʦʞʥʦʩʪʠ [113, 116], ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʫʩʣʦʚʠʷʭ ʥʘʙʣʶʜʘʝʤʦʩʪʠ ʠ 

ʫʧʨʘʚʣʷʝʤʦʩʪʠ [66, 114]. ʉʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ ʙʫʜʝʪ ʠʤʝʪʴ ʚʠʜ: 

)],,([(min) TYURAU = , 

 

(2.71) 
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),( iiii VXFY =¡ , 

 

   (2.73) 
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, (2.74) 

ki ...1= ,  

ʛʜʝ  )]([ T,Y,URAU (min)=  ʫʨʘʚʥʝʥʠʷ ʢʦʦʨʜʠʥʘʪʦʨʘ; 
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(min)A ï ʘʣʛʦʨʠʪʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʘ ʧʦʠʩʢʘ ʤʠʥʠʤʘʣʴʥʦʛʦ ʨʠʩʢʘ; 

)( T,Y,UR ï ʢʨʠʪʝʨʠʡ ʢʦʦʨʜʠʥʘʮʠʠ; 
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Yd
)v(b

dt

dY
)v(a

)V,X(FY

 ï ʫʨʘʚʥʝʥʠʷ ʊʆ ʚ ʬʦʨʤʝ ɻʘʤʝʨʰʪʝʡʥʘ; 

T  ï ʚʝʢʪʦʨ ʧʦʩʪʦʷʥʥʳʭ ʚʨʝʤʝʥʠ ʊʆ; 

}uu{]N[U k,...,1= ï ʛʣʦʙʘʣʴʥʳʡ ʚʝʢʪʦʨ ʧʘʨʘʤʝʪʨʦʚ ʢʦʦʨʜʠʥʘʮʠʠ; 

k  ï ʢʦʣʠʯʝʩʪʚʦ ʊʆ ʠ ʀʇʃʋ; 

}z,...,z{u
ini 1= ï ʣʦʢʘʣʴʥʳʡ ʚʝʢʪʦʨ ʧʘʨʘʤʝʪʨʦʚ ʢʦʦʨʜʠʥʘʮʠʠ; 

in  ï ʢʦʣʠʯʝʩʪʚʦ ʧʘʨʘʤʝʪʨʦʚ ʢʦʦʨʜʠʥʘʮʠʠ -̔oʡ ʃʉʋ 
2i1ii nnn ¡¡+= ï 

ʘʨʛʫʤʝʥʪʦʚ ʤʦʜʝʣʠ; 

2i1i1i nnn ¡¡¡+=  ï  ʢʦʣʠʯʝʩʪʚʦ ʘʜʜʠʪʠʚʥʳʭ ʘʨʛʫʤʝʥʪʦʚ ʤʦʜʝʣʠ ʀʇʃʋ;  

2i2i2i nnn ¡¡¡+=   ï ʢʦʣʠʯʝʩʪʚʦ ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʳʭ ʘʨʛʫʤʝʥʪʦʚ ʤʦʜʝʣʠ 

ʀʇʃʋ; 

1in¡ ï ʢʦʣʠʯʝʩʪʚʦ ʘʨʛʫʤʝʥʪʦʚ ʤʦʜʝʣʠ, ʢʦʪʦʨʳʝ ʟʘʜʘʶʪʩʷ ʢʦʦʨʜʠʥʘʪʦʨʦʤ; 

2i
n¡¡ ï ʢʦʣʠʯʝʩʪʚʦ ʘʜʜʠʪʠʚʥʳʭ ʘʨʛʫʤʝʥʪʦʚ ʤʦʜʝʣʠ, ʢʦʪʦʨʳʝ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʯʝʨʝʟ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʦʪ ʊʆ; 

2in¡ ï ʢʦʣʠʯʝʩʪʚʦ ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʳʭ ʘʨʛʫʤʝʥʪʦʚ ʤʦʜʝʣʠ, ʢʦʪʦʨʳʝ 

ʟʘʜʘʶʪʩʷ ʢʦʦʨʜʠʥʘʪʦʨʦʤ; 

2in¡¡ ï ʢʦʣʠʯʝʩʪʚʦ ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʳʭ ʘʨʛʫʤʝʥʪʦʚ ʤʦʜʝʣʠ, ʢʦʪʦʨʳʝ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʯʝʨʝʟ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʦʪ ʊʆ; 

iY¡ï ʚʝʢʪʦʨ ʚʳʭʦʜʥʳʭ ʚʝʣʠʯʠʥ ʥʝʣʠʥʝʡʥʦʡ ʩʪʘʪʠʯʝʩʢʦʡ ʯʘʩʪʠ ʤʦʜʝʣʠ 

ʊʆ; 
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ila , ijb  ï ʢʦʵʬʬʠʮʠʝʥʪʳ ʣʠʥʝʡʥʦʡ ʜʠʥʘʤʠʯʝʩʢʦʡ ʯʘʩʪʠ ʤʦʜʝʣʠ ʊʆ. 

ɺ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʚʝʢʪʦʨ ][NU  ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ N-ʤʝʨʥʦʡ 

ʬʫʥʢʮʠʝʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ),,...,( 1 NU zzb  ʛʜʝ ),...,(][
1111 nzznU = ; 

),...,(][
211122 nnn zznU ++

= ; ʠ 288 ][][][ 2211 nUnUNU = . ʋʧʨʘʚʣʷʶʱʠʭ 

ʚʦʟʜʝʡʩʪʚʠʝ U ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʦʠʩʢʘ ʤʠʥʠʤʫʤʘ ʨʠʩʢʘ. 

ʉʦʛʣʘʩʥʦ ʧ.3.2.2 ʤʦʥʦʛʨʘʬʠʠ [65], ʨʠʩʢ ʨʝʘʣʠʟʘʮʠʠ ʈʊʇ ʷʚʣʷʝʪʩʷ 

ʥʝʦʧʨʝʜʝʣʝʥʥʳʤ ʩ ʬʫʥʢʮʠʝʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ).(RRb  ʈʝʰʠʚ ʫʨʘʚʥʝʥʠʝ 

(2.74), ʧʦʣʫʯʘʝʤ ʬʫʥʢʮʠʶ )( minRU , ʘ ʩ ʫʯʝʪʦʤ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʨʠʩʢʘ ʚ 

ʦʧʝʨʘʪʦʨʥʦʤ ʚʠʜʝ 

)
min

()]
min

([)( RRUU
U

bb ÖF= . (2.75) 

ʇʦʠʩʢ ʫʧʨʘʚʣʷʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʢʦʦʨʜʠʥʘʪʦʨʘ ʷʚʣʷʝʪʩʷ 

ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʤ ʧʨʦʮʝʩʩʦʤ. ʆʮʝʥʠʤ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʫʧʨʘʚʣʷʶʱʝʛʦ  

ʚʦʟʜʝʡʩʪʚʠʷ ʢʦʦʨʜʠʥʘʪʦʨʘ ʥʘ ʦʩʥʦʚʝ ʦʧʝʨʘʪʦʨʥʦʛʦ ʤʝʪʦʜʘ ʘʥʘʣʠʟʘ 

ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ [115]. 

ʂʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʚ ʨʘʟʜʝʣʝ 1, ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʧʦʜʭʦʜʦʚ ʢ 

ʧʦʩʪʨʦʝʥʠʶ ʘʣʛʦʨʠʪʤʦʚ ʥʘʭʦʞʜʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʦʦʨʜʠʥʠʨʫʶʱʝʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ. 

1. ʇʦʠʩʢ ʤʠʥʠʤʫʤʘ ʢʨʠʪʝʨʠʷ ʢʦʦʨʜʠʥʘʮʠʠ (ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ï ʨʠʩʢʘ) 

ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʡ 
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ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʧʨʦʚʝʨʢʦʡ ʫʩʣʦʚʠʷ 
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