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ɸʚʪʦʨ: ʇʦʣʷʥʩʢʠʡ ɸʣʝʢʩʝʡ ɺʠʢʪʦʨʦʚʠʯ ï ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ 

çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛè ʌɻɸʆʋ ɺʆ çʈʦʩʩʠʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʪʨʘʥʩʧʦʨʪʘè, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ. 

 

ʈʝʮʝʥʟʝʥʪʳ: ʂʦʚʘʣʝʥʢʦ ʅʠʢʦʣʘʡ ʀʚʘʥʦʚʠʯ ï ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʧʨʦʬʝʩʩʦʨ 

ʢʘʬʝʜʨʳ çʇʫʪʴ ʠ ʧʫʪʝʚʦʝ ʭʦʟʷʡʩʪʚʦè ʌɻɸʆʋ ɺʆ çʈʦʩʩʠʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʨʘʥʩʧʦʨʪʘè; 

ʇʦʣʴʰʠʥ ʄʘʢʩʠʤ ɺʷʯʝʩʣʘʚʦʚʠʯ ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çʀʟʳʩʢʘʥʠʷ, 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛè ʌɻɹʆʋ ɺʆ çʈʦʩʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʧʫʪʝʡ ʩʦʦʙʱʝʥʠʷè. 
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ɺ ʤʦʥʦʛʨʘʬʠʠ ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʩʠʩʪʝʤʦʪʝʭʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʈʘʩʩʤʦʪʨʝʥʳ 

ʥʝʢʦʪʦʨʳʝ ʵʪʘʧʳ ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʩʦʜʝʨʞʘʱʠʝ ʟʘʜʘʯʠ, ʜʣʷ 

ʨʝʰʝʥʠʷ ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪʩʷ ʘʥʘʣʠʟ ʙʦʣʴʰʠʭ ʦʙʲʸʤʦʚ ʜʘʥʥʳʭ, ʚʳʷʚʣʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠ ʧʨʠʥʷʪʠʝ 

ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʩʦʙʨʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʆʧʠʩʘʥʦ ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʥʝʡʨʦʩʝʪʝʚʳʭ ʤʦʜʝʣʝʡ 

ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʠ ʩʠʥʪʝʟʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʨʘʟʨʘʙʦʪʢʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ, ʘ ʪʘʢʞʝ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ ʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ. 

ʄʦʥʦʛʨʘʬʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʨʦʝʢʪʥʳʭ ʠ ʧʦʜʨʷʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, 

ʨʝʰʘʶʱʠʭ ʟʘʜʘʯʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʘ ʪʘʢʞʝ ʥʘʫʯʥʳʭ ʠ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʨʘʟʨʘʙʦʪʢʦʡ ʠ 

ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʩʪʨʦʠʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʀʟʜʘʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʦ ʩʪʫʜʝʥʪʘʤ ʠ 

ʘʩʧʠʨʘʥʪʘʤ. 
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ʉʧʠʩʦʢ ʩʦʢʨʘʱʝʥʠʡ 

 

ɸʉʋʉ ï ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ; 

ɸʎʊʈ ï ʘʜʘʧʪʠʚʥʳʡ ʮʠʬʨʦʚʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ; 

ɹɼ ï ʙʘʟʘ ʜʘʥʥʳʭ; 

ɾɼɿʇ ï ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʝ ʟʝʤʣʷʥʦʝ ʧʦʣʦʪʥʦ; 

ɾɼʉ ï ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ; 

ʀɸʉ ï ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ; 

ʀʀ ï ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ; 

ʀʀʆʊʇ ï ʠʥʞʝʥʝʨʥʦ-ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ; 

ʀʅʉ ï ʠʩʢʫʩʩʪʚʝʥʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ; 

ʀʊʉ ï ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ; 

ʂʈ ï ʢʦʥʩʪʨʫʢʪʠʚʥʦʝ ʨʝʰʝʥʠʝ; 

ʂʊʇ ï ʢʦʤʧʣʝʢʩʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ; 

ʂʕ ï ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ; 

ʅʊɼ ï ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ; 

ʆɾɼʇ ï ʦʙʲʝʢʪ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʫʪʠ; 

ʆʉ ï ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ; 

ʆʊɼ ï ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ; 

ʇʆʉ ï ʧʨʦʝʢʪ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ; 

ʇʇʈ ï ʧʨʦʝʢʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ; 

ʇʊʇ ï ʧʨʦʩʪʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ; 

ʈʆ ï ʨʘʙʦʯʘʷ ʦʧʝʨʘʮʠʷ; 

ʈʈ ï ʨʝʛʫʣʠʨʫʶʱʝʝ ʨʝʰʝʥʠʝ; 

ʉʇʆ ï ʩʪʨʦʠʪʝʣʴʥʘʷ (ʧʦʜʨʷʜʥʘʷ) ʦʨʛʘʥʠʟʘʮʠʷ; 

ʊʂ ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ; 

ʊʇ ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ; 

ʊʇʨ ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ; 

ʊʈ ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ; 

ʊʉʮ ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʩʮʝʥʘʨʠʡ; 

ʕʇʄ ï ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ. 
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ɺʚʝʜʝʥʠʝ 

ɺʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ (ɾɼʉ), ʧʨʝʜʲʷʚʣʷʝʪ ʥʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʙʲʝʢʪʦʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʫʪʠ (ʆɾɼʇ). 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʫʞʝ ʥʝ ʦʪʚʝʯʘʶʪ ʩʦʚʨʝʤʝʥʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʛʠʙʢʦʩʪʠ ʩʪʨʦʠʪʝʣʴʥʳʭ (ʧʦʜʨʷʜʥʳʭ) 

ʦʨʛʘʥʠʟʘʮʠʡ (ʉʇʆ) ʠ ʙʳʩʪʨʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʠʟʤʝʥʷʶʱʠʝʩʷ ʫʩʣʦʚʠʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ. ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʠʥʪʝʣʣʝʢʪʫʘʣʠʟʘʮʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʉʇʆ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ɾɼʉ. ʆʥʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ ʠ 

ʩʨʝʜʩʪʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (ʀʀ) ʜʣʷ ʥʘʜʝʣʝʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ. ɼʣʷ ʵʪʦʛʦ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʧʦʜʩʠʩʪʝʤʳ 

ʠʥʞʝʥʝʨʥʦ-ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ (ʀʀʆʊʇ), 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʚ ʨʘʤʢʘʭ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ (ʀʊʉ) ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ.  

ʎʝʥʪʨʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʧʦʜʩʠʩʪʝʤʳ ʀʀʆʊʇ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʦʩʥʘʱʸʥʥʦʛʦ ʵʣʝʤʝʥʪʘʤʠ ʀʀ, 

ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʝʜʠʥʦʛʦ ʢʦʥʝʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ð ʚʦʟʚʝʜʝʥʠʷ ʆɾɼʇ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʩʚʦʝʤʫ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʥʘʟʥʘʯʝʥʠʶ, ʚ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʩʨʦʢʠ, ʩ 

ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʤʠ ʪʨʫʜʦʚʳʤʠ ʠ ʩʪʦʠʤʦʩʪʥʳʤʠ ʟʘʪʨʘʪʘʤʠ, ʘ ʪʘʢʞʝ ʦʪʚʝʯʘʶʱʝʛʦ ʩʦʚʨʝʤʝʥʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɺ ʨʘʤʢʘʭ ʥʘʩʪʦʷʱʝʡ 

ʤʦʥʦʛʨʘʬʠʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʦʮʝʜʫʨʳ ʠʥʪʝʣʣʝʢʪʫʘʣʠʟʘʮʠʠ ʵʪʘʧʦʚ ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ (ʊʇ) ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ ʥʘ ʦʩʥʦʚʝ ʩʦʟʜʘʥʠʷ ʨʘʩʯʸʪʥʦ-ʣʦʛʠʯʝʩʢʠʭ 

ʤʦʜʝʣʝʡ, ʧʦʩʪʨʦʝʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ (ʀʅʉ). 

ɺ ʧʝʨʚʦʡ ʛʣʘʚʝ ʤʦʥʦʛʨʘʬʠʠ ʨʘʩʩʤʦʪʨʝʥʳ ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ɾɼʉ. ʆʧʨʝʜʝʣʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ, ʧʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʨʝʘʣʠʟʘʮʠʠ ʊʇ ʚ ɾɼʉ ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʤ ʨʝʞʠʤʘʭ.  

ɺʦ ʚʪʦʨʦʡ ʛʣʘʚʝ ʧʨʠʚʝʜʝʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ ʀʅʉ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ɾɼʉ. ʈʘʩʩʤʦʪʨʝʥʦ ʨʘʟʚʠʪʠʝ ʪʝʦʨʠʠ, ʥʝʡʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʦʩʥʦʚʳ, ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʬʦʨʤʘʣʴʥʳʝ ʤʦʜʝʣʠ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ, 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʀʅʉ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʠ ʨʝʘʣʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ɾɼʉ. 

ɺ ʪʨʝʪʴʝʡ ʛʣʘʚʝ ʤʦʥʦʛʨʘʬʠʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʧʠʩʘʥʠʝ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʊʇ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʀʅʉ. ʇʦʢʘʟʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʊʇ ʚ 

ɾɼʉ. ʈʘʩʩʤʦʪʨʝʥʘ ʧʨʘʢʪʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʮʝʜʫʨʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʊʇ ʚʦʟʚʝʜʝʥʠʷ 

ʥʘʩʳʧʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʟʝʤʣʷʥʦʛʦ ʧʦʣʦʪʥʘ (ɾɼɿʇ) ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʀʅʉ. 

ɺ ʯʝʪʚʝʨʪʦʡ ʛʣʘʚʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʧʠʩʘʥʠʝ ʨʘʟʨʘʙʦʪʢʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʩʭʝʤ (ʆʊʉ) ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʀʅʉ. ʇʦʢʘʟʘʥʘ ʩʫʱʥʦʩʪʴ, ʩʦʜʝʨʞʘʥʠʝ, 

ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʧʨʦʮʝʜʫʨʘ ʨʘʟʨʘʙʦʪʢʠ ʆʊʉ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʀʅʉ. ʈʘʩʩʤʦʪʨʝʥʘ ʧʨʘʢʪʠʯʝʩʢʘʷ 

ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʮʝʜʫʨʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʆʊʉ ʥʘʩʳʧʝʡ ɾɼɿʇ ʥʘ ʩʣʘʙʦʤ ʩʥʦʚʘʥʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʥʝʡʨʦʩʝʪʝʚʦʡ ʤʦʜʝʣʠ. 

ʇʷʪʘʷ ʛʣʘʚʘ ʤʦʥʦʛʨʘʬʠʠ ʧʦʩʚʷʱʝʥʘ ʩʠʥʪʝʟʫ ʊʇ ʜʣʷ ɾɼʉ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʝʢʫʨʨʝʥʪʥʳʭ 

ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ (ʈʅʉ). ʈʘʩʩʤʦʪʨʝʥʳ ʤʝʪʦʜʠʢʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʡ 

ʦʧʪʠʤʠʟʘʮʠʠ ʊʇ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ, ʚ ʯʘʩʪʥʦʩʪʠ ʥʘʩʳʧʠ ɾɼɿʇ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʈʅʉ. 

ɺ ʰʝʩʪʦʡ ʛʣʘʚʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʧʠʩʘʥʠʝ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ ʚ 

ɾɼʉ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʝʡʨʦʩʝʪʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʈʘʩʩʤʦʪʨʝʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʩʦʟʜʘʥʠʷ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʧʨʠʤʝʥʝʥʠʷ ʩʠʩʪʝʤʳ ʥʝʡʨʦʩʝʪʝʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʊʇ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʆɾɼʇ ʥʘ ʧʨʠʤʝʨʝ ʚʦʟʚʝʜʝʥʠʷ ʥʘʩʳʧʠ ɾɼɿʇ ʥʘ ʩʣʘʙʦʤ ʦʩʥʦʚʘʥʠʠ. 

ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʠʩʢʨʝʥʥʶʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʫʚʘʞʘʝʤʳʤ ʨʝʮʝʥʟʝʥʪʘʤ ʟʘ ʩʜʝʣʘʥʥʳʝ 

ʟʘʤʝʯʘʥʠʷ, ʩʦʚʝʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʤʘʤʝ ʈʘʠʩʝ ɸʣʝʢʩʝʝʚʥʝ, ʦʪʮʫ ɺʠʢʪʦʨʫ ʄʠʭʘʡʣʦʚʠʯʫ, 

ʞʝʥʝ ɽʚʛʝʥʠʠ, ʜʦʯʝʨʠ ɽʢʘʪʝʨʠʥʝ, ʢʦʪʦʨʳʝ ʧʦʜʜʝʨʞʘʣʠ, ʧʨʦʷʚʠʣʠ ʪʝʨʧʝʥʠʝ ʠ ʧʦʤʦʛʣʠ ʚ ʨʘʙʦʪʝ 

ʥʘʜ ʤʦʥʦʛʨʘʬʠʝʡ.  
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ɻʣʘʚʘ 1. ʎʝʣʠ ʠ ʟʘʜʘʯʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

1.1. ʉʦʚʨʝʤʝʥʥʘʷ ʠʥʞʝʥʝʨʥʘʷ ʧʨʘʢʪʠʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʢʘʢ ʟʘʜʘʯʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ʇʦʷʚʣʝʥʠʶ ʊʇ ʧʨʝʜʰʝʩʪʚʫʝʪ ʵʪʘʧ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (ʊʇʨ). ɻʣʘʚʥʳʤ ʚ ʊʇʨ 

ʷʚʣʷʝʪʩʷ ʦʧʠʩʘʥʠʝ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ ʫʯʝʪʦʤ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ, 

ʪʝʤʧ ʠ ʨʝʩʫʨʩʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʙʦʪ. ʌʘʢʪʠʯʝʩʢʠ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʩʠʩʪʝʤʥʦʡ ʤʦʜʝʣʠ ɾɼʉ ʩ ʚʳʜʝʣʝʥʠʝʤ ʵʣʝʤʝʥʪʦʚ ʠ ʩʚʷʟʝʡ (ʨʠʩʫʥʦʢ 1.1), ʘ ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʠʭ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠ ʜʦʩʪʘʪʦʯʥʦʩʪʠ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ. 

 

 

ʈʠʩʫʥʦʢ 1.1 - ʄʦʜʝʣʴ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ 

 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʠʥʷʪʳʝ ʨʝʰʝʥʠʷ ʚ ʨʘʤʢʘʭ ʊʇʨ (ʩ ʫʯʝʪʦʤ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʝʪʦʜʦʚ ʠ 

ʩʨʝʜʩʪʚ) ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʘʜʝʞʥʦʩʪʴ ɾɼʉ ʠ ʩʦʙʣʶʜʝʥʠʝ ʜʦʛʦʚʦʨʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ 

(ʢʘʯʝʩʪʚʦ, ʩʨʦʢʠ, ʩʝʙʝʩʪʦʠʤʦʩʪʴ) ʧʨʠ ʚʚʦʜʝ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʆɾɼʇ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʣʝʜʫʝʪ 

ʫʯʠʪʳʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʊʇʨ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ (ʨʠʩʫʥʦʢ 1.2).  

ɺ ʨʘʤʢʘʭ ʊʇʨ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʧʦʜʛʦʪʦʚʢʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ ʉʇʆ ʠʩʧʦʣʴʟʫʶʪ ʠ 

ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʩʣʝʜʫʶʱʫʶ ʆʊɼ:  

¶ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʭʝʤʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ;  

¶ ʧʨʦʝʢʪ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ (ʇʆʉ);  

¶ ʧʨʦʝʢʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ (ʇʇʈ);  

¶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʘʨʪʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʭ ʠ ʧʦʛʨʫʟʦ-

ʨʘʟʛʨʫʟʦʯʥʳʭ ʨʘʙʦʪ (ʊʂ);  

¶ ʢʘʨʪʳ ʪʨʫʜʦʚʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʊʇʨ ʩʚʷʟʘʥʦ ʩ ʨʝʰʝʥʠʝʤ ʨʷʜʘ ʟʘʜʘʯ (ʨʠʩʫʥʦʢ 1.4), ʢʦʪʦʨʳʝ ʧʨʝʜʧʦʣʘʛʘʶʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʩʯʝʪʥʳʭ (ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ) ʧʨʦʮʝʜʫʨ ʠ ʧʨʠʤʝʥʝʥʠʝ ʥʦʨʤʘʪʠʚʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ (ʅʊɼ) [46, 48, 49, 50, 51, 54, 55], ʩʧʨʘʚʦʯʥʠʢʦʚ [2, 8, 9, 23, 43, 47] 

ʠ ʪ.ʜ. ɿʘʜʘʯʘʤʠ ʊʇʨ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ ʷʚʣʷʶʪʩʷ: 

¶ ʩʦʟʜʘʥʠʝ, ʦʙʥʦʚʣʝʥʠʝ, ʥʘʢʦʧʣʝʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʠʩʭʦʜʥʳʭ ʜʣʷ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ; 

¶ ʦʧʨʝʜʝʣʝʥʠʝ ʥʦʤʝʥʢʣʘʪʫʨʳ ʠ ʦʙʲʝʤʦʚ ʨʘʙʦʪ; 

¶ ʨʘʟʨʘʙʦʪʢʘ ʊʇ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ ʥʘ ʚʘʨʠʘʥʪʥʦʡ ʦʩʥʦʚʝ; 

¶ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʘʣʝʥʜʘʨʥʦʛʦ ʛʨʘʬʠʢʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ;  

¶ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʨʝʩʫʨʩʘʭ;  

¶ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʠ ʩʪʦʠʤʦʩʪʠ ʨʘʙʦʪ. 

ʉʪʨʫʢʪʫʨʘ ʊʇ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʝʨʝʯʥʝʤ ʨʘʙʦʪ (ʦʧʝʨʘʮʠʡ), ʚʳʧʦʣʥʷʝʤʳʭ 

ʠʩʧʦʣʥʠʪʝʣʷʤʠ ʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩ 

 

ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʁ ʇʈʆʎɽʉʉ 

ʈɽʉʋʈʉʓ ʉʊʈʆʀʊɽʃʔʅʆɻʆ 

ʇʈʆʀɿɺʆɼʉʊɺɸ 

ɾʀɿʅɽʅʅʓʁ ʎʀʂʃ  

ʆɾɼʇ 

ɿɸɼɸʏʀ ʋʇʈɸɺʃɽʅʀʗ ʉʊʈʆʀʊɽʃʔʉʊɺʆʄ ʆɾɼʇ 

ʊʈɽɹʆɺɸʅʀʗ ʂ ʉʊʈʆʀʊɽʃʔʅʆʁ (ʇʆɼʈʗɼʅʆʁ) 

ʆʈɻɸʅʀɿɸʎʀʀ 

ɺʅɽʐʅʗʗ ʉʈɽɼɸ: ʆɹʑɽʉʊɺʆ, ʇʆʊʈɽɹʀʊɽʃʀ, 

ʇʆʉʊɸɺʑʀʂʀ, ʂʆʅʂʋʈɽʅʊʓ ʀ ʊ.ɼ. 

ʆɾɼʇ 

https://izd-mn.com/
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ʧʨʠʤʝʥʝʥʠʝʤ ʠʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʩʦʟʜʘʝʪʩʷ ʟʘʢʦʥʯʝʥʥʳʡ ʆɾɼʇ ʚ ʚʠʜʝ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ (ʂʕ) ʠʣʠ ʝʛʦ ʯʘʩʪʠ [26, 41, 53]. ʇʨʠ ʵʪʦʤ ʢʘʞʜʘʷ ʠʟ ʦʧʝʨʘʮʠʡ 

ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʝʨʝʨʘʙʦʪʢʫ ʧʨʝʜʤʝʪʦʚ ʪʨʫʜʘ (ʤʘʪʝʨʠʘʣʦʚ), ʠʟʤʝʥʝʥʠʝ ʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɼʝʢʦʤʧʦʟʠʮʠʷ ʊʇ ʧʦʟʚʦʣʷʝʪ ʦʧʠʩʘʪʴ ʝʛʦ ʩʪʨʫʢʪʫʨʫ ʚʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʨʝʩʫʨʩʘʤʠ, ʩʭʝʤʘ ʢʦʪʦʨʦʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1.4. 

 

 

ʈʠʩʫʥʦʢ 1.2 - ʆʩʦʙʝʥʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʙʲʝʢʪʦʚ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʫʪʠ 

 

ʇʨʦʩʪʝʡʰʠʤ ʵʣʝʤʝʥʪʦʤ ʩʪʨʫʢʪʫʨʳ ʊʇ ʷʚʣʷʝʪʩʷ ʨʘʙʦʯʝʝ ʜʝʡʩʪʚʠʝ (ʈɼ). ʈʝʟʫʣʴʪʘʪʦʤ ʈɼ 

ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʧʦʜʛʦʪʦʚʢʘ ʧʨʝʜʤʝʪʦʚ ʪʨʫʜʘ, ʦʨʫʜʠʡ ʪʨʫʜʘ, ʠʟʤʝʥʝʥʠʝ ʠʭ ʚʟʘʠʤʥʦʛʦ 

ʨʘʩʧʦʣʦʞʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʥʘʙʦʨ ʛʨʫʥʪʘ ʢʦʚʰʦʤ ʵʢʩʢʘʚʘʪʦʨʘ).  

ʆʜʥʦ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʈɼ ʦʙʨʘʟʫʶʪ ʨʘʙʦʯʫʶ ʦʧʝʨʘʮʠʶ (ʈʆ) ï 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʥʝʜʝʣʠʤʳʡ ʵʣʝʤʝʥʪ ʊʇ. ʈʝʟʫʣʴʪʘʪʦʤ ʈʆ ʷʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʦʜʥʦʛʦ ʠʣʠ 

ʥʝʩʢʦʣʴʢʠʭ ʩʚʦʡʩʪʚ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʩʭʦʜʥʳʭ ʧʨʝʜʤʝʪʦʚ ʪʨʫʜʘ [53]. 

ʅʝʩʢʦʣʴʢʦ ʈʆ, ʚʝʜʫʱʠʭ ʢ ʨʝʘʣʠʟʘʮʠʠ ʠʣʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʯʘʩʪʠ ʂʈ, ʦʙʨʘʟʫʶʪ ʧʨʦʩʪʦʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ (ʇʊʇ) (ʥʘʧʨʠʤʝʨ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʠ ʦʪʩʳʧʢʘ ʛʨʫʥʪʘ). 

 

ʅɽʉʊɸʎʀʆʅɸʈʅʓʁ, ɺʈɽʄɽʅʅʓʁ ʍɸʈɸʂʊɽʈ 
ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʠʥʚʝʥʪʘʨʥʳʝ, ʤʥʦʛʦʢʨʘʪʥʦ 
ʧʨʠʤʝʥʷʝʤʳʝ ʚʨʝʤʝʥʥʳʝ ʟʜʘʥʠʷ ʠ ʩʦʦʨʫʞʝʥʠʷ: ʙʳʪʦʚʢʠ, ʵʣʝʤʝʥʪʳ 

ʩʝʪʝʡ, ʦʛʨʘʞʜʝʥʠʷ ʧʣʦʱʘʜʢʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʪ.ʜ. 

ʆʉʆɹɽʅʅʆʉʊʀ ʊɽʍʅʆʃʆɻʀʏɽʉʂʆɻʆ ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ ʉʊʈʆʀʊɽʃʔʉʊɺɸ ʆɹʒɽʂʊʆɺ 

ɾɽʃɽɿʅʆɼʆʈʆɾʅʆɻʆ ʇʋʊʀ 

ʆʉʆɹɽʅʅʆʉʊʀ ɾɽʃɽɿʅʆɼʆʈʆɾʅʆɻʆ ʉʊʈʆʀʊɽʃʔʉʊɺɸ 
ʆʉʆɹɽʅʅʆʉʊʀ ʊɽʍʅʆʃʆɻʀʏɽʉʂʆɻʆ ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ ʆɹʒɽʂʊʆɺ 

ɾɽʃɽɿʅʆɼʆʈʆɾʅʆɻʆ ʇʋʊʀ 

ʇʨʦʝʢʪʠʨʦʚʘʪʴ ʚʨʝʤʝʥʥʳʝ ʜʦʨʦʛʠ, ʧʣʦʱʘʜʢʠ, ʩʝʪʠ, ʧʦʞʘʨʥʳʝ 
ʛʠʜʨʘʥʪʳ ʥʘ ʤʝʩʪʝ ʙʫʜʫʱʠʭ ʧʦʩʪʦʷʥʥʳʭ ʜʦʨʦʛ, ʧʣʦʱʘʜʦʢ, ʩʝʪʝʡ ʠ ʪ.ʜ. 

ʅɽʋʉʊʆʁʏʀɺʆʉʊʔ ʆɹʒɽʄʆɺ ʈɸɹʆʊ ɺ ʊɽʏɽʅʀɽ ʇʃɸʅʆɺʆɻʆ 

ʇɽʈʀʆɼɸ 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʘʥʢʘ ʜʘʥʥʳʭ ʪʠʧʦʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 
ʧʨʦʮʝʩʩʦʚ ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ʈʘʟʨʘʙʦʪʢʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʩʣʝʜʫʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʘ 
ʦʩʥʦʚʝ ʤʝʪʦʜʠʢʠ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʤʧʣʝʢʩʦʚ ʨʘʙʦʪ ʠ ʤʝʪʦʜʠʢʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʯʣʝʥʝʥʠʷ ʦʙʲʝʢʪʦʚ ʥʘ ʯʘʩʪʥʳʝ ʬʨʦʥʪʳ, ʟʘʭʚʘʪʢʠ 

ʇʣʘʥʠʨʦʚʘʥʠʝ ʨʠʪʤʠʯʥʦʡ ʨʘʚʥʦʥʘʧʨʷʞʝʥʥʦʡ ʨʘʙʦʪʳ ʥʘ ʦʩʥʦʚʝ 
ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʩʦʩʪʘʚʘ ʙʨʠʛʘʜʳ, 
ʩʤʝʥʥʦʩʪʠ, ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʠʥʩʪʨʫʤʝʥʪʘ 

ʆɹʒɽʂʊ ɾɽʃɽɿʅʆɼʆʈʆɾʅʆɻʆ ʇʋʊʀ ï ʉʊɸʎʀʆʅɸʈɽʅ, 

ʅɽʇʆɼɺʀɾɽʅ 

ɾɽʃɽɿʅʆɼʆʈʆɾʅʆɽ ʉʊʈʆʀʊɽʃʔʉʊɺʆ ɺʉɽɻɼɸ 

ʀʅɼʀɺʀɼʋɸʃʔʅʆ, ʅɽ ʆɼʅʆʊʀʇʅʆ 

ʉʊʈʆɻɸʗ ʇʆʉʃɽɼʆɺɸʊɽʃʔʅʆʉʊʔ ɺʓʇʆʃʅɽʅʀʗ ʆʊɼɽʃʔʅʓʍ 
ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʍ ʇʈʆʎɽʉʉʆɺ 

ʋʏɸʉʊʀɽ ʅɽʉʂʆʃʔʂʀʍ ʉʊʈʆʀʊɽʃʔʅʓʍ (ʇʆɼʈʗɼʅʓʍ) 

ʆʈɻɸʅʀɿɸʎʀʁ ɺ ʇʈʆʀɿɺʆɼʉʊɺɽ ʈɸɹʆʊ 

ʊɽʉʅɸʗ ʉɺʗɿʔ ɾɽʃɽɿʅʆɼʆʈʆɾʅʆɻʆ ʉʊʈʆʀʊɽʃʔʉʊɺɸ ʉ 

ʇʆʉʊɸɺʑʀʂɸʄʀ ʈɽʉʋʈʉʆɺ 

ʂʦʤʧʣʝʢʪʥʘʷ ʧʦʩʪʘʚʢʘ ʤʘʪʝʨʠʘʣʦʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʩʪʨʦʡʧʣʦʱʘʜʢʫ, 
ʨʘʮʠʦʥʘʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʩʢʣʘʜʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʥʘ ʦʩʥʦʚʝ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʪʨʦʠʪʝʣʴʥʳʭ (ʧʦʜʨʷʜʥʳʭ) ʦʨʛʘʥʠʟʘʮʠʡ 

ʈʘʟʨʘʙʦʪʢʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʩʣʝʜʫʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʘ 
ʦʩʥʦʚʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʳʥʢʦʚ ʪʨʫʜʘ, ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʩʥʘʩʪʢʠ ʚ ʢʦʥʢʨʝʪʥʦʤ ʨʝʛʠʦʥʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʙʲʝʢʪʦʚ 

ʈʆʃʔ ʀ ɺʃʀʗʅʀɽ ʇʆɻʆɼʅʆ-ʂʃʀʄɸʊʀʏɽʉʂʀʍ ʀ ʀʅɾɽʅɽʈʅʆ-

ɻɽʆʃʆɻʀʏɽʉʂʀʍ ʋʉʃʆɺʀʁ 

ʈʘʟʨʘʙʦʪʢʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʩʣʝʜʫʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʘ ʦʩʥʦʚʝ ʥʘʠʙʦʣʝʝ 
ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʨʝʞʠʤʘ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ ʫʯʝʪʦʤ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ 

ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪ ʚ ʟʘʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ 
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ʉʦʚʦʢʫʧʥʦʩʪʴ ʇʊʇ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʨʝʘʣʠʟʫʝʪʩʷ ʂʈ, ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ 

ʢʦʤʧʣʝʢʩʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ (ʂʊʇ) (ʥʘʧʨʠʤʝʨ, ʧʦʩʣʦʡʥʘʷ ʦʪʩʳʧʢʘ ʥʘʩʳʧʠ ɾɼɿʇ). 

ʉʦʯʝʪʘʥʠʝ ʂʊʇ ʦʙʨʘʟʫʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʊʇ (ʥʘʧʨʠʤʝʨ, ʚʦʟʚʝʜʝʥʠʝ ʥʘʩʳʧʠ ɾɼɿʇ). 

 

 

ʈʠʩʫʥʦʢ 1.3 ï ɿʘʜʘʯʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʙʲʝʢʪʦʚ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʫʪʠ 

 

 

ʈʠʩʫʥʦʢ 1.4 ï ʉʪʨʫʢʪʫʨʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʝʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʨʝʩʫʨʩʘʤʠ 

 

ʉ ʫʯʝʪʦʤ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʊʇ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʝʛʦ ʨʘʟʨʘʙʦʪʢʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʫʨʦʚʥʝ ʇʊʇ. ʉʫʱʝʩʪʚʫʶʱʝʝ ʪʝʭʥʠʯʝʩʢʦʝ ʥʦʨʤʠʨʦʚʘʥʠʝ, ʜʘʥʥʳʝ, 

ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʅʊɼ ʠ ʩʙʦʨʥʠʢʘʭ ʥʦʨʤʘʪʠʚʦʚ ʜʣʷ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʨʘʟʨʘʙʦʪʘʥʳ ʠ 

ʧʨʠʤʝʥʷʶʪʩʷ ʠʤʝʥʥʦ ʢ ʇʊʇ. ʕʪʦʪ ʬʘʢʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ 

 

ʆʇʈɽɼɽʃɽʅʀɽ ʅʆʄɽʅʂʃɸʊʋʈʓ ʀ 

ʆɹʒɽʄʆɺ ʈɸɹʆʊ 

ʆʇʈɽɼɽʃɽʅʀɽ 

ʅʆʄɽʅʂʃɸʊʋʈʓ ʈɸɹʆʊ 

ʊɽʍʅʆʃʆɻʀʏɽʉʂʆɽ ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ʉʊʈʆʀʊɽʃʔʉʊɺɸ ʆɾɼʇ 

ɺʓʏʀʉʃɽʅʀɽ ʆɹʒɽʄʆɺ ʈɸɹʆʊ 

ʉʆɿɼɸʅʀɽ, ʆɹʅʆɺʃɽʅʀɽ, 
ʅɸʂʆʇʃɽʅʀɽ ɹɸɿʓ ɼɸʅʅʓʍ 
ɿʅɸʏɽʅʀʁ ʀʉʍʆɼʅʓʍ 
ʇʆʂɸɿɸʊɽʃɽʁ ɼʃʗ 

ʇʃɸʅʀʈʆɺɸʅʀʗ  

ɹɼ 
ɻʆʉʋɼɸʈʉʊɺɽʅʅʓʍ 

ʅʆʈʄ ʀ ʈɸʉʎɽʅʆʂ 

ʉʆɿɼɸʅʀɽ ʀ ʇʆʇʆʃʅɽʅʀɽ 
ɺʅʋʊʈʀʌʀʈʄɽʅʅʆʁ ɹɼ ʅʆʈʄ 

ʀ ʈɸʉʎɽʅʆʂ 

ʆʇʈɽɼɽʃɽʅʀɽ ʀʉʍʆɼʅʓʍ ɿʅɸʏɽʅʀʁ 
ɼʃʗ ʇʃɸʅʀʈʆɺɸʅʀʗ ʇʆʂɸɿɸʊɽʃɽʁ, 

ʆɹɽʉʇɽʏʀɺɸʖʑʀʍ ɿɸɼɸʅʅʓʁ ʋʈʆɺɽʅʔ 
ʆʈɻɸʅʀɿɸʎʀʆʅʅʆ-ʊɽʍʅʆʃʆɻʀʏɽʉʂʆʁ 

ʅɸɼɽɾʅʆʉʊʀ 

ʈɸɿʈɸɹʆʊʂɸ ʊɽʍʅʆʃʆɻʀʏɽʉʂʆɻʆ 
ʇʈʆʎɽʉʉɸ ʅɸ ɺɸʈʀɸʅʊʅʆʁ 

ʆʉʅʆɺɽ 

ʆʇʈɽɼɽʃɽʅʀɽ ɺɸʈʀɸʅʊʆɺ 
ʊɽʍʅʆʃʆɻʀʀ ʇʈʆʀɿɺʆɼʉʊɺɸ 

ʈɸɹʆʊ, ʄɸʐʀʅ ʀ 
ʄɽʍɸʅʀɿʄʆɺ, ɺɸʈʀɸʅʊʆɺ 
ɺʓʇʆʃʅɽʅʀʗ ʇʆ ʉʆʉʊɸɺʋ 

ʈɽʉʋʈʉʆɺ 

ɺʓɹʆʈ ʇʈɽɼʇʆʏʊʀʊɽʃʔʅʆɻʆ ɺɸʈʀɸʅʊɸ 

ʇʆ ɿɸɼɸʅʅʓʄ ʂʈʀʊɽʈʀʗʄ 

ʌʆʈʄʀʈʆɺɸʅʀɽ ʂɸʃɽʅɼɸʈʅʆɻʆ ɻʈɸʌʀʂɸ 

ʇʈʆʀɿɺʆɼʉʊɺɸ ʈɸɹʆʊ 

ʈɸɿʈɸɹʆʊʂɸ ʉʍɽʄʓ 
ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʆɻʆ 
ʏʃɽʅɽʅʀʗ ʆɹʒɽʂʊʆɺ 

ʉʊʈʆʀʊɽʃʔʉʊɺɸ 

ʆʇʈɽɼɽʃɽʅʀɽ ʆʈɻɸʅʀɿɸʎʀʆʅʅʆ-
ʊɽʍʅʆʃʆɻʀʏɽʉʂʆʁ ɺɿɸʀʄʆʉɺʗɿʀ 
ʈɸɹʆʊ, ʇʆʉʃɽɼʆɺɸʊɽʃʔʅʆʉʊʀ 

ɺʆɿɺɽɼɽʅʀʗ ʆɹʒɽʂʊʆɺ 

ʆʇʈɽɼɽʃɽʅʀɽ ʇʆʊʈɽɹʅʆʉʊʀ ɺ ʈɽʉʋʈʉɸʍ 

ʌʆʈʄʀʈʆɺɸʅʀɽ ʂɸʃɽʅɼɸʈʅʆɻʆ ʃʀʅɽʁʅʆɻʆ ɻʈɸʌʀʂɸ, ʉɽʊɽɺʆɻʆ ɻʈɸʌʀʂɸ, ʎʀʂʃʆɻʈɸʄʄ ʊɽʍʅʆʃʆɻʀʏɽʉʂʆɻʆ 

ʇʈʆʎɽʉʉɸ 

ʇʆʉʊʈʆɽʅʀɽ ɻʈɸʌʀʂɸ ʇʆʊʈɽɹʅʆʉʊʀ 
ɺ ʉʊʈʆʀʊɽʃʔʅʓʍ ʄɸʐʀʅɸʍ, 

ʊʈɸʅʉʇʆʈʊʅʓʍ ʉʈɽɼʉʊɺɸʍ, ʈɸɹʆʏʀʍ 
ʂɸɼʈɸʍ, ʉʊʈʆʀʊɽʃʔʅʓʍ 
ʄɸʊɽʈʀɸʃɸʍ, ʌʀʅɸʅʉʆɺʓʍ 

ʈɽʉʋʈʉɸʍ 

ʆʇʈɽɼɽʃɽʅʀɽ ʇʈʆɼʆʃɾʀʊɽʃʔʅʆʉʊʀ ʀ 

ʉʊʆʀʄʆʉʊʀ ʈɸɹʆʊ 
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ʠ ʨʝʘʣʠʟʘʮʠʠ ʊʇ. ʅʘ ʨʠʩʫʥʢʝ 1.5 ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʘʨʘʤʝʪʨʦʚ ʊʇ, ʚʣʠʷʶʱʠʝ ʥʘ ʝʛʦ 

ʨʘʟʨʘʙʦʪʢʫ ʠ ʨʝʘʣʠʟʘʮʠʶ [22, 41, 53].  

 

 

ʈʠʩʫʥʦʢ 1.5 ï ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʘʨʘʤʝʪʨʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ  

 

ɺʨʝʤʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʜʣʠʪʝʣʴʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʧʝʨʠʦʜʦʚ ʠ ʩʨʦʢ 

ʨʘʙʦʪ ʚ ʮʝʣʦʤ. ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ï ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʦʩʦʙʝʥʥʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ. ʆʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʤʦʱʥʦʩʪʴ 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʉʇʆ ʠ ʧʨʦʛʨʘʤʤʫ ʨʘʙʦʪ ʥʘ ʧʣʘʥʠʨʫʝʤʳʡ ʧʝʨʠʦʜ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʨʦʷʱʝʛʦʩʷ ʆɾɼʇ, ʢʦʣʠʯʝʩʪʚʦ ʫʯʘʩʪʢʦʚ ʨʘʙʦʪ [22, 53]. 

1.2. ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

ʈʘʟʨʘʙʦʪʢʘ ʊʇ. ʊʇ - ʵʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʜʦʩʪʠʞʝʥʠʝ 

ʢʦʥʝʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ - ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʆɾɼʇ ʩ ʪʨʝʙʫʝʤʳʤ ʢʘʯʝʩʪʚʦʤ ʠ ʚ 

ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʩʨʦʢʠ. ʈʘʟʨʘʙʦʪʢʘ ʊʇ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ ʚʢʣʶʯʘʝʪ ʨʝʰʝʥʠʝ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ 

ʥʝʣʴʟʷ ʧʦʣʥʦʩʪʴʶ ʬʦʨʤʘʣʠʟʦʚʘʪʴ ʠ ʨʝʰʠʪʴ ʩ ʧʦʤʦʱʴʶ ʢʣʘʩʩʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ. ʅʘʧʨʠʤʝʨ, ʧʨʦʚʝʨʢʘ ʂʈ ʥʘ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʪʨʝʙʫʝʪ ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ, ʢʦʪʦʨʳʡ 

ʥʝʣʴʟʷ ʩʚʝʩʪʠ ʢ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ʈʘʟʨʘʙʦʪʢʘ ʊʇ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ 

ʪʚʦʨʯʝʩʢʦʡ ʟʘʜʘʯʝʡ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʦʧʳʪʝ, ʟʥʘʥʠʷʭ ʠ ʠʥʪʫʠʮʠʠ ʨʘʟʨʘʙʦʪʯʠʢʘ ʆʊɼ [36].  

ʄʘʪʝʤʘʪʠʯʝʩʢʠ ʟʘʜʘʯʫ ʨʘʟʨʘʙʦʪʢʠ ʊʇ ʤʦʞʥʦ ʩʚʝʩʪʠ ʢ ʧʦʠʩʢʫ ʚʘʨʠʘʥʪʦʚ ʩʪʨʫʢʪʫʨ ʚ 

ʦʛʨʘʥʠʯʝʥʥʳʭ ʤʥʦʞʝʩʪʚʘʭ ʵʣʝʤʝʥʪʦʚ. ʊʇ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʡ ʚ ʨʘʤʢʘʭ ʊʇʨ, ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʝ ʦʧʠʩʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ ʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ɾɼʉ. ʊʇ ʜʦʣʞʝʥ [22]:  

¶ ʦʙʝʩʧʝʯʠʚʘʪʴ ʜʦʩʪʠʞʝʥʠʝ ʢʦʥʝʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ï ʚʦʟʚʝʜʝʥʠʝ ʆɾɼʇ; 

¶ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʳʧʦʣʥʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʨʘʙʦʪ;  

¶ ʦʙʣʘʜʘʪʴ ʘʜʘʧʪʠʚʥʦʩʪʴʶ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴʶ;  

¶ ʫʯʠʪʳʚʘʪʴ ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʦʚ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ;  

¶ ʫʯʠʪʳʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʂʈ ʆɾɼʇ;  

 

ɿɸɼɽʃ ʈɸɹʆʊ 

ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʓɽ 

ʇɸʈɸʄɽʊʈʓ  ʊɽʍʅʆʃʆɻʀʏɽʉʂʆɻʆ  ʇʈʆʎɽʉʉɸ 

ʊɽʄʇ 

ʊɽʈʈʀʊʆʈʀɸʃʔʅʆɽ 

ʈɸɿʄɽʑɽʅʀɽ ʆɾɼʇ 

ɺʈɽʄɽʅʅʓɽ 

ʇʈʆɼʆʃɾʀʊɽʃʔʅʆʉʊʔ 

ʕʊɸʇʆɺ ʈɸɹʆʊ 

ʆʈɻɸʅʀɿɸʎʀʆʅʅʓɽ ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʓɽ 

ʇʈʆɼʆʃɾʀʊɽʃʔʅʆʉʊʔ 
ʇʆɼɻʆʊʆɺʀʊɽʃʔʅʆɻʆ 

ʇɽʈʀʆɼɸ ʉʊʈʆʀʊɽʃʔʉʊɺɸ 

ʇʈʆɼʆʃɾʀʊɽʃʔʅʆʉʊʔ 
ʆʉʅʆɺʅʆɻʆ ʇɽʈʀʆɼɸ 

ʉʊʈʆʀʊɽʃʔʉʊɺɸ 

ʅʆʈʄɸʊʀɺʅɸʗ 
ʇʈʆɼʆʃɾʀʊɽʃʔʅʆʉʊʔ 

ʉʊʈʆʀʊɽʃʔʉʊɺɸ ʆɾɼʇ 

ʆɹʒɽʄ ʈɸɹʆʊ 

ɺʓʈɸɹʆʊʂɸ 

ʉʊʈʋʂʊʋʈɸ 

ʇʈʆʎɽʉʉɸ 

ʏʀʉʃʆ 

ʀʉʇʆʃʅʀʊɽʃɽʁ 

ʊʈʋɼʆɽʄʂʆʉʊʔ ʇʈʆʀɿɺʆɼʀʊɽʃʔʅʆʉʊʔ ʊʈʋɼɸ ʋʏɸʉʊʂʀ ʇʈʆʀɿɺʆɼʉʊɺɸ ʈɸɹʆʊ 

ɿʆʅɸ ʆɹʉʃʋɾʀɺɸʅʀʗ 
ʉʊʈʆʀʊɽʃʔʉʊɺɸ ʆɾɼʇ 

ʆɾɼʇ 

ʂʆʃʀʏɽʉʊɺʆ ʏɸʉʊʅʓʍ 

ʌʈʆʅʊʆɺ, ɿɸʍɺɸʊʆʂ 

ʄʆʑʅʆʉʊʔ  
ʉʊʈʆʀʊɽʃʔʅʆʁ 
(ʇʆɼʈʗɼʅʆʁ) 

ʆʈɻɸʅʀɿɸʎʀʀ ʀ ɽɽ 

ʇʆɼʈɸɿɼɽʃɽʅʀʁ 

ʏʀʉʃʆ  
ʇɸʈɸʃʃɽʃʔʅʓʍ 

ʈɸɹʆʊ 

ʏʀʉʃʆ 

ɹʈʀɻɸɼ 
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¶ ʫʯʠʪʳʚʘʪʴ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʠ ʢʦʥʬʠʛʫʨʘʮʠʶ ʆɾɼʇ;  

¶ ʫʯʠʪʳʚʘʪʴ ʩʝʟʦʥʥʳʝ ʫʩʣʦʚʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ;  

¶ ʫʯʠʪʳʚʘʪʴ ʢʚʘʣʠʬʠʢʘʮʠʶ ʠ ʛʦʪʦʚʥʦʩʪʴ ʉʇʆ;  

¶ ʫʯʠʪʳʚʘʪʴ ʩʤʝʥʥʦʩʪʴ ʨʘʙʦʪ ʠ ʜʨ.  

ʆʩʥʦʚʦʡ ʨʘʟʨʘʙʦʪʢʠ ʊʇ ʷʚʣʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ, ʩʦʜʝʨʞʘʱʘʷʩʷ ʚ ʇɼ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʆɾɼʇ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʜʝʪʘʣʠʟʘʮʠʠ ʊʇ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʫʢʨʫʧʥʝʥʠʝ ʨʘʙʦʪ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʦʙʲʝʤʦʚ ʨʘʙʦʪ ʫʯʠʪʳʚʘʶʪʩʷ ʨʘʙʦʪʳ ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʝʜʠʥʠʮʘʤʠ ʠʟʤʝʨʝʥʠʷ, 

ʜʣʷ ʵʪʦʛʦ ʧʨʠʤʝʥʷʝʪʩʷ ʧʦʥʷʪʠʝ ʚʝʜʫʱʝʛʦ ʧʨʦʮʝʩʩʘ. ʊʨʫʜʦʝʤʢʦʩʪʴ ʠ ʩʪʦʠʤʦʩʪʴ 

ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʜʣʷ ʢʘʞʜʦʡ ʨʘʙʦʪʳ. ɺʳʙʦʨ ʤʝʪʦʜʦʚ ʠ ʩʧʦʩʦʙʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ ʟʘʚʠʩʠʪ 

ʦʪ ʂʈ ʆɾɼʇ, ʜʦʩʪʫʧʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʦʙʱʠʭ ʫʩʣʦʚʠʡ ɾɼʉ. ʈʘʮʠʦʥʘʣʴʥʳʤ ʙʫʜʝʪ ʪʦʪ ʩʧʦʩʦʙ, 

ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪ ʚ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʩʨʦʢʠ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ 

ʪʨʫʜʘ ʠ ʩʪʦʠʤʦʩʪʠ. ɼʣʷ ʨʠʪʤʠʯʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʊʇ ʚʳʙʠʨʘʶʪʩʷ ʊʉ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ 

ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʤʫ ʚʳʧʦʣʥʝʥʠʶ ʨʘʙʦʪ ʠʣʠ ʤʠʥʠʤʘʣʴʥʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʨʫʯʥʦʛʦ ʪʨʫʜʘ. ʇʨʠ 

ʵʪʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʊʉ ʧʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʨʘʚʥʦʤʝʨʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ.  

ʅʘ ʦʩʥʦʚʝ ʇɼ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʂʈ ʆɾɼʇ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʦʤʝʥʢʣʘʪʫʨʘ ʨʘʙʦʪ (ʇʊʇ), ʠʭ 

ʦʙʲʝʤʳ ʚ ʥʘʪʫʨʘʣʴʥʳʭ ʠ ʩʪʦʠʤʦʩʪʥʳʭ ʝʜʠʥʠʮʘʭ. ɺʠʜʳ ʇʊʇ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʭ ʚʳʧʦʣʥʝʥʠʷ ʪʘʢʞʝ ʟʘʚʠʩʷʪ ʦʪ ʂʈ ʆɾɼʇ ʠ ʫʯʠʪʳʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʬʨʦʥʪʘ ʨʘʙʦʪ. ʇʝʨʠʦʜ ʝʛʦ ʛʦʪʦʚʥʦʩʪʠ ʟʘʚʠʩʠʪ ʦʪ ʩʦʙʣʶʜʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʝʨʝʨʳʚʦʚ ʤʝʞʜʫ ʩʤʝʞʥʳʤʠ ʨʘʙʦʪʘʤʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʝʨʝʨʳʚʳ ʤʝʞʜʫ 

ʨʘʙʦʪʘʤʠ ʤʦʞʥʦ ʩʦʢʨʘʪʠʪʴ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʭ ʤʝʪʦʜʦʚ ʠʭ ʚʳʧʦʣʥʝʥʠʷ 

[22]. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ (ʇʊʇ) ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ 

ʢʘʢ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʩʝʟʦʥʥʦʩʪʴ ʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʆɾɼʇ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʨʘʙʦʪʳ, ʢʦʪʦʨʳʝ ʥʝ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ, ʚʳʧʦʣʥʷʶʪʩʷ ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʆʜʥʘʢʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʩʚʷʟʘʥʥʳʝ ʨʘʙʦʪʳ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʧʨʘʚʠʣ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʭʨʘʥʳ ʪʨʫʜʘ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪ ʫʯʠʪʳʚʘʝʪʩʷ 

ʧʝʨʝʭʦʜ ʠʩʧʦʣʥʠʪʝʣʝʡ (ʨʘʙʦʯʠʭ) ʩ ʦʜʥʦʛʦ ʫʯʘʩʪʢʘ ʥʘ ʜʨʫʛʦʡ ʙʝʟ ʧʨʦʩʪʦʝʚ ʠ ʦʞʠʜʘʥʠʷ. ʂʦʛʜʘ 

ʩʧʦʩʦʙʳ ʨʝʘʣʠʟʘʮʠʠ ʊʇ ʫʞʝ ʦʧʨʝʜʝʣʝʥʳ, ʫʯʠʪʳʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʠʩʧʦʣʥʠʪʝʣʝʡ ʠ ʩʦʩʪʘʚ 

ʙʨʠʛʘʜ ʜʣʷ ʢʘʞʜʦʡ ʨʘʙʦʪʳ. ɼʣʷ ʵʪʦʛʦ ʫʯʠʪʳʚʘʶʪʩʷ ʦʙʲʝʤʳ ʨʘʙʦʪ ʠʭ ʩʦʚʤʝʱʝʥʠʝ ʠ ʨʘʟʤʝʨʳ 

ʫʯʘʩʪʢʦʚ. ʄʝʞʜʫ ʨʘʙʦʪʘʤʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʨʝʩʫʨʩʥʳʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʷʟʠ. ʇʨʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʆɾɼʇ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʧʦʪʦʯʥʳʡ ʤʝʪʦʜ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪ, 

ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʩʦʚʤʝʱʘʪʴ ʨʘʙʦʪʳ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʫʯʘʩʪʢʘʭ. ʇʨʦʩʪʨʘʥʩʪʚʦ ʠʣʠ ʦʙʲʝʤʥʘʷ ʯʘʩʪʴ ʆɾɼʇ, ʛʜʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʚʦʟʤʦʞʥʦ 

ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʦʜʥʦʛʦ ʚʠʜʘ ʨʘʙʦʪ, ʦʧʨʝʜʝʣʷʝʪ ʧʦʨʷʜʦʢ ʨʘʟʙʠʚʢʠ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʫʯʘʩʪʢʠ [22].  

ʇʦʪʦʯʥʳʡ ʤʝʪʦʜ ʠʤʝʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ, ʪʘʢʠʭ ʢʘʢ ʨʠʪʤʠʯʥʦʩʪʴ ʠ ʨʘʚʥʦʤʝʨʥʦʩʪʴ 

ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ, ʩʦʢʨʘʱʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʤʝʪʦʜʦʤ. ʊʘʢʞʝ ʚ ɾɼʉ ʧʨʠʤʝʥʷʶʪʩʷ ʧʦʪʦʯʥʦ-ʧʘʨʘʣʣʝʣʴʥʳʡ ʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ-ʧʦʪʦʯʥʳʡ ʤʝʪʦʜʳ. ɺ ʵʪʠʭ ʩʣʫʯʘʷʭ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʆɾɼʇ ʨʘʙʦʪʳ 

ʚʳʧʦʣʥʷʶʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʦʪʦʯʥʳʤ ʤʝʪʦʜʦʤ [22].  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʊʇ, ʘ ʪʘʢʞʝ ʩʨʦʢʦʚ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ 

(ʇʊʇ) ʠʩʧʦʣʴʟʫʶʪʩʷ ʛʨʘʬʠʯʝʩʢʠʝ ʠ ʪʘʙʣʠʯʥʳʝ ʤʝʪʦʜʳ. ɻʨʘʬʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʚʢʣʶʯʘʶʪ 

ʣʠʥʝʡʥʳʡ ʢʘʣʝʥʜʘʨʥʳʡ ʛʨʘʬʠʢ, ʮʠʢʣʦʛʨʘʤʤʫ ʠ ʩʝʪʝʚʦʡ ʛʨʘʬʠʢ. ʊʘʙʣʠʯʥʳʝ ʤʝʪʦʜʳ ʚʢʣʶʯʘʶʪ 

ʤʝʪʦʜ ʥʝʧʨʝʨʳʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ, ʤʝʪʦʜ ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʩʚʦʝʥʠʷ ʬʨʦʥʪʦʚ ʠ ʤʝʪʦʜ 

ʢʨʠʪʠʯʝʩʢʠʭ ʨʘʙʦʪ [22].  

ʈʝʟʫʣʴʪʘʪʳ ʨʘʟʨʘʙʦʪʢʠ ʊʇ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʧʦʢʘʟʘʪʝʣʷʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ 

ʦʧʪʠʤʘʣʴʥʦʩʪʠ. ɺ ʢʘʞʜʦʤ ʩʣʫʯʘʝ ʚʦʟʤʦʞʥʦ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʊʇ, ʠ ʚʳʙʦʨ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʩʥʦʚʘʥ ʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʝ ʧʦʢʘʟʘʪʝʣʝʡ, ʪʘʢʠʭ ʢʘʢ ʩʝʙʝʩʪʦʠʤʦʩʪʴ, 

ʪʨʫʜʦʝʤʢʦʩʪʴ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ. ʕʬʬʝʢʪʠʚʥʳʤ ʩʯʠʪʘʝʪʩʷ ʚʘʨʠʘʥʪ ʊʇ ʩ 

ʥʘʠʤʝʥʴʰʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʚʩʝʭ ʧʦʢʘʟʘʪʝʣʝʡ. 
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ʈʝʘʣʠʟʘʮʠʷ ʊʇ. ʊʇ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ɾɼʉ, ʪʘʢ ʢʘʢ ʦʧʨʝʜʝʣʷʝʪ ʝʛʦ 

ʚʥʫʪʨʝʥʥʶʶ ʜʠʥʘʤʠʢʫ. ʈʝʘʣʠʟʘʮʠʷ ʊʇ ʚʢʣʶʯʘʝʪ ʝʛʦ ʘʥʘʣʠʟ ʠ ʨʝʘʛʠʨʦʚʘʥʠʝ ʥʘ ʦʪʢʣʦʥʝʥʠʷ ʦʪ 

ʧʣʘʥʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʧʦʣʥʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʆʊɼ. ʈʝʛʫʣʠʨʦʚʘʥʠʝ 

ʨʝʘʣʠʟʘʮʠʠ ʊʇ ʚʢʣʶʯʘʝʪ ʧʦʜʜʝʨʞʘʥʠʝ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʧʦʨʷʜʢʘ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʩʦʛʣʘʩʦʚʘʥʥʦʛʦ 

ʪʨʫʜʘ ʠʩʧʦʣʥʠʪʝʣʝʡ. ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʨʝʘʣʠʟʘʮʠʠ ʊʇ ʷʚʣʷʝʪʩʷ ʧʨʠʥʷʪʠʝ ʵʬʬʝʢʪʠʚʥʳʭ 

ʨʝʛʫʣʠʨʫʶʱʠʭ ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʝʛʦ ʨʝʩʫʨʩʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. ɺʦʟʤʦʞʥʦʩʪʠ 

ʨʝʘʣʠʟʘʮʠʠ ʊʇ ʟʘʚʠʩʷʪ ʦʪ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʫʜʘʣʝʥʥʦʩʪʠ 

ʆɾɼʇ ʦʪ ʉʇʆ ʠ ʨʘʟʜʝʣʝʥʠʷ ʨʘʙʦʯʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘ ʦʪʜʝʣʴʥʳʝ ʫʯʘʩʪʢʠ. ʇʨʠ 

ʦʩʫʱʝʩʪʚʣʝʥʠʠ ɾɼʉ ʠ ʤʝʪʦʜʘʭ ʨʝʘʣʠʟʘʮʠʠ ʆɾɼʇ ʫʯʠʪʳʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʨʠʥʮʠʧʳ: 

ʤʠʥʠʤʘʣʴʥʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʨʠ ʦʧʪʠʤʘʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʩʫʨʩʦʚ, 

ʤʠʥʠʤʘʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʩʨʦʢʦʚ, ʨʘʟʜʝʣʝʥʠʝ ʪʨʫʜʘ, ʩʧʝʮʠʘʣʠʟʘʮʠʷ ʨʘʙʦʪ, 

ʩʦʚʤʝʱʝʥʠʝ ʠ ʩʙʣʠʞʝʥʠʝ ʨʘʙʦʪ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠ ʧʦʪʦʯʥʦʩʪʴ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʨʠʪʤʝ, ʩʦʭʨʘʥʝʥʠʝ ʩʦʩʪʘʚʘ ʙʨʠʛʘʜ ʠ ʠʭ 

ʨʘʮʠʦʥʘʣʴʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ, ʨʘʩʯʣʝʥʝʥʠʝ ʧʦʪʦʢʦʚ ʨʘʙʦʪ.  

ʅʘʜʝʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʊʇ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʛʦ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʚ ʫʩʣʦʚʠʷʭ ʩʣʫʯʘʡʥʳʭ 

ʩʙʦʝʚ ʠ ʩʧʦʩʦʙʥʦʩʪʴʶ ʜʦʩʪʠʯʴ ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. ɼʣʷ ʦʮʝʥʢʠ ʥʘʜʝʞʥʦʩʪʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʢʘʟʘʪʝʣʠ, ʪʘʢʠʝ ʢʘʢ ʚʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʠ ʢʦʵʬʬʠʮʠʝʥʪ 

ʛʦʪʦʚʥʦʩʪʠ. ʀʥʬʦʨʤʘʮʠʷ ʦ ʥʘʜʝʞʥʦʩʪʠ ʬʦʨʤʠʨʫʝʪʩʷ ʯʝʨʝʟ ʨʝʛʠʩʪʨʘʮʠʶ ʦʪʢʘʟʦʚ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʨʘʙʦʪ [5, 7, 12, 18, 19].  

ʎʝʣʴ ʨʝʘʣʠʟʘʮʠʠ ʊʇ ï ʫʚʷʟʘʪʴ ʚ ʦʜʥʦʡ ʩʠʩʪʝʤʝ ʭʦʜ ʝʛʦ ʨʘʟʚʠʪʠʷ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

ʆɾɼʇ ʚ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ. ʇʨʠ ʵʪʦʤ ʩʘʤʦ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʨʝʘʣʠʟʘʮʠʠ ʊʇ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʠʥʘʤʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʚʳʧʦʣʥʝʥʠʷ ʈʈ, ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʫʚʷʟʘʥʥʳʭ ʩ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʊʇʨ (ʨʠʩʫʥʦʢ 1.6) [14, 34]: 

¶ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ; 

¶ ʦʙʝʩʧʝʯʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ; 

¶ ʧʨʦʠʟʚʦʜʩʪʚʦ ʨʘʙʦʪ; 

¶ ʢʦʥʪʨʦʣʴ ʟʘ ʭʦʜʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʊʇ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʥʘʠʙʦʣʝʝ ʧʦʣʥʳʤ ʦʙʨʘʟʦʤ ʙʳʣʠ 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʚ ʧʦʩʣʝʜʥʝʤ ʩʦʚʝʪʩʢʦʤ ʉʅʠʇ 3.01.01-85* çʆʨʛʘʥʠʟʘʮʠʷ ʩʪʨʦʠʪʝʣʴʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘè. ʆʜʥʘʢʦ ʩ ʚʚʝʜʝʥʠʝʤ ʚ 2003 ʛ. ɿʘʢʦʥʘ çʆ ʪʝʭʥʠʯʝʩʢʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʠè [55] ʠ 

ʉʅʠʇ 12-01-04 çʆʨʛʘʥʠʟʘʮʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘè, ʘ ʚ 2019 ʛ. ʝʛʦ ʘʢʪʫʘʣʠʟʠʨʦʚʘʥʥʦʡ ʚʝʨʩʠʠ ʉʇ 

48.13330.2019 [51] ʩʠʪʫʘʮʠʷ ʚ ʦʙʣʘʩʪʠ ʊʇʨ ʠ ʫʧʨʘʚʣʝʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ɾɼʉ, 

ʩʪʘʣʘ ʤʝʥʷʪʴʩʷ (ʨʠʩʫʥʦʢ 1.7) [4, 52].  

ɸʥʘʣʠʟ ʪʨʝʙʦʚʘʥʠʡ ʚʳʰʝʫʢʘʟʘʥʥʦʡ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ (ʨʠʩʫʥʦʢ 1.8) ʚʳʷʚʠʣ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʪʦʜʦʣʦʛʠʠ ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʊʇ ʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ. ɺʦ-ʧʝʨʚʳʭ, ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ 

ʬʦʨʤʫʣʠʨʦʚʘʥʠʶ ʧʝʨʝʯʥʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʨʘʟʨʘʙʦʪʢʝ ʆʊɼ (ʇʆʉ ʠ ʇʇʈ), ʪʘʢ ʢʘʢ ʚ ʧʦʩʣʝʜʥʝʝ 

ʚʨʝʤʷ ʟʘʢʘʟʯʠʢʠ ʠ ʧʦʜʨʷʜʯʠʢʠ ʩʫʱʝʩʪʚʝʥʥʦ ʫʪʨʘʪʠʣʠ ʢʚʘʣʠʬʠʢʘʮʠʶ ʚ ʫʢʘʟʘʥʥʦʡ ʦʙʣʘʩʪʠ. ɺʦ-

ʚʪʦʨʳʭ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʘʚʠʣʘ ʧʦ ʚʳʙʦʨʫ ʧʦʜʨʷʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ 

ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʘ ʪʘʢʞʝ ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʧʨʦʮʝʩʩʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠʟʤʝʥʝʥʠʷ 

ʜʝʣʘʶʪ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʩʦʟʜʘʥʠʝ ʛʠʙʢʦʛʦ ʤʝʭʘʥʠʟʤʘ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʧʨʠʥʷʪʳʭ ʨʝʰʝʥʠʡ, 

ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ ʊʇʨ. ɺ-ʪʨʝʪʴʠʭ, ʧʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʙʣʘʩʪʴ ʦʧʝʨʘʪʠʚʥʦ-

ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʆɾɼʇ, ʥʝ ʨʝʛʫʣʠʨʫʝʪʩʷ 

ʧʦʣʦʞʝʥʠʷʤʠ ʜʝʡʩʪʚʫʶʱʝʛʦ ʉʇ 48.13330.2019 [51]. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʉʇʆ ʚʧʨʘʚʝ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʣʠ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʩʪʦʨʦʥʥʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʦʧʨʝʜʝʣʷʪʴ ʧʦʨʷʜʦʢ ʨʝʘʣʠʟʘʮʠʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʊʇʨ. 

ɺ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʊʇʨ, ʦʬʦʨʤʣʝʥʥʳʭ ʚ ʚʠʜʝ 

ʊʇ, ʦʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ ʜʣʷ ʉʇʆ ʧʨʠʦʙʨʝʪʘʝʪ ʩʧʝʮʠʘʣʴʥʳʡ ʜʦʢʫʤʝʥʪ ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʨʝʛʣʘʤʝʥʪ (ʊʈ). 

ʊʈ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʚʚʦʜ ʆɾɼʇ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʢʘʯʝʩʪʚʦʤ, ʦʪʚʝʯʘʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. ʊʘʢʞʝ ʊʈ ʚʚʦʜʠʪ ʥʘʠʙʦʣʝʝ 
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ʙʝʟʦʧʘʩʥʳʝ ʩʧʦʩʦʙʳ ʚʝʜʝʥʠʷ ʨʘʙʦʪ, ʢʦʪʦʨʳʝ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʩʧʦʩʦʙʩʪʚʫʶʪ ʜʦʩʪʠʞʝʥʠʶ 

ʦʧʪʠʤʘʣʴʥʳʭ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʊʈ, ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ ʥʝʤ ʧʨʦʧʠʩʳʚʘʝʪʩʷ ʊʇ ʩ ʚʳʩʦʢʦʡ 

ʩʪʝʧʝʥʴʶ ʜʝʪʘʣʠʟʘʮʠʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʘʢʪʫʘʣʠʟʠʨʫʝʪʩʷ ʧʨʠʚʣʝʯʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʩʯʝʪʦʚ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʘ ʪʘʢʞʝ ʩʠʩʪʝʤ ʩʧʦʩʦʙʥʳʭ 

ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʚʦʟʥʠʢʘʶʱʠʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʆɾɼʇ. 

 

 

ʈʠʩʫʥʦʢ 1.6 ï ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʟʘʜʘʯ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʦʙʲʝʢʪʦʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʫʪʠ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʤʝʪʠʣʠʩʴ ʪʝʥʜʝʥʮʠʠ ʚ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʩʨʝʜʩʪʚ ʠ ʤʝʪʦʜʦʚ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʮʝʣʦʤ ʠ ʚ ʯʘʩʪʥʦʩʪʠ ʊʇ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ. 

ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʨʘʙʦʪʢʝ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ, ʟʘʪʨʘʪ 

ʪʨʫʜʘ ʠ ʩʨʦʢʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʆʪʨʘʞʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʊʈ ʧʦʟʚʦʣʠʪ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʧʦʨʷʜʦʢ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ, ʦʩʫʱʝʩʪʚʠʪʴ ʦʙʦʩʥʦʚʘʥʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ 

ʨʘʙʦʪ, ʘ ʪʘʢʞʝ ʚʳʷʚʠʪʴ ʠ ʨʘʟʨʝʰʠʪʴ ʧʨʦʙʣʝʤʥʳʝ ʩʠʪʫʘʮʠʠ ʥʘ ʵʪʘʧʘʭ ʨʝʘʣʠʟʘʮʠʠ ʊʇ.  

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʤʦʜʝʣʝʡ ʊʇ, ʚʳʧʦʣʥʝʥʠʷ ʛʨʘʬʠʢʦʚ ʨʘʙʦʪ, 

ʩʦʦʪʚʝʪʩʪʚʠʷ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʶʪʩʷ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʩʨʝʜʩʪʚʘ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ (ɸʉʋʉ).  

 
ʉʊʈʆʀʊɽʃʔʉʊɺʆ ʆɹʒɽʂʊɸ ɾɽʃɽɿʅʆɼʆʈʆɾʅʆɻʆ ʇʋʊʀ 

ɿɸɼɸʏʀ ʊɽʍʅʆʃʆɻʀʏɽʉʂʆɻʆ ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ ʉʊʈʆʀʊɽʃʔʉʊɺɸ ʆɾɼʇ ɿɸɼɸʏʀ ʋʇʈɸɺʃɽʅʀʗ ʉʊʈʆʀʊɽʃʔʉʊɺʆʄ ʆɾɼʇ 

ʇʆʉʊʈʆɽʅʀɽ ɻʈɸʌʀʂʆɺ 

ʇʆʊʈɽɹʅʆʉʊʀ ɺ ʈɽʉʋʈʉɸʍ 

ʆʇʈɽɼɽʃɽʅʀɽ 

ʇʈʆɼʆʃɾʀʊɽʃʔʅʆʉʊʀ ʈɸɹʆʊ 

ʆʇʈɽɼɽʃɽʅʀɽ ʉʊʆʀʄʆʉʊʀ ʈɸɹʆʊ  

ʆʈɻɸʅʀɿɸʎʀʗ ʄɸʊɽʈʀɸʃʔʅʆ-

ʊɽʍʅʀʏɽʉʂʆɻʆ ʉʅɸɹɾɽʅʀʗ 

ʂʆʅʊʈʆʃʔ ɿɸ ʍʆɼʆʄ 

ʉʊʈʆʀʊɽʃʔʉʊɺɸ 

ɺʓʗɺʃɽʅʀɽ ʆʊʂʃʆʅɽʅʀʁ 
ʌɸʂʊʀʏɽʉʂʀʍ ʇʆʂɸɿɸʊɽʃɽʁ 
ʉʊʈʆʀʊɽʃʔʅʆɻʆ ʇʈʆʎɽʉʉɸ ʆʊ 

ɿɸʇʃɸʅʀʈʆɺɸʅʅʓʍ 

ʌʀʅɸʅʉʀʈʆɺɸʅʀɽ 

ʉʊʈʆʀʊɽʃʔʉʊɺɸ 

ʉɹʆʈ ʀ ɸʅɸʃʀɿ ʀʅʌʆʈʄɸʎʀʀ ʆ 
ɺʓʇʆʃʅɽʅʅʓʍ ʆɹʒɽʄɸʍ ʈɸɹʆʊ 

(ʉʈɸɺʅɽʅʀɽ ʇʃɸʅ/ʌɸʂʊ) 

ʆɹɽʉʇɽʏɽʅʀɽ 
ʄɸʊɽʈʀɸʃʔʅʆ-
ʊɽʍʅʀʏɽʉʂʀʄʀ 

ʈɽʉʋʈʉɸʄʀ 

ʉɹʆʈ ʀ ɸʅɸʃʀɿ ʀʅʌʆʈʄɸʎʀʀ ʆ 
ɼɺʀɾɽʅʀʀ ʄɸʊɽʈʀɸʃʔʅʓʍ 

ʈɽʉʋʈʉʆɺ (ʉʈɸɺʅɽʅʀɽ ʇʃɸʅ/ʌɸʂʊ) 

ʀʅʌʆʈʄɸʎʀʗ ʆ ɼɺʀɾɽʅʀʀ 
ʌʀʅɸʅʉʆɺʓʍ ʈɽʉʋʈʉʆɺ 
(ʉʈɸɺʅɽʅʀɽ ʇʃɸʅʆɺʓʍ ʀ 

ʌɸʂʊʀʏɽʉʂʀʍ ɼɸʅʅʓʍ) 

ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʁ 

ʇʈʆʎɽʉʉ 

ʂʆʈʈɽʂʊʀʈʆɺʂɸ (ɺ ʉʃʋʏɸɽ 
ʆʊʂʃʆʅɽʅʀʁ) ʆʈɻɸʅʀɿɸʎʀʆʅʅʆ-
ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʍ ʈɽʐɽʅʀʁ, 
ʆɹɽʉʇɽʏɽʅʀɽ ɿɸɼɸʅʅʓʍ 

ʈɽɿʋʃʔʊɸʊʆɺ ʊɽʍʅʆʃʆɻʀʏɽʉʂʆɻʆ 

ʇʈʆʎɽʉʉɸ 

ʆʇʈɽɼɽʃɽʅʀɽ 
ʅʆʄɽʅʂʃɸʊʋʈʓ ʀ 

ʆɹʒɽʄʆɺ ʈɸɹʆʊ 

ʆʇʈɽɼɽʃɽʅʀɽ 
ʇʆʊʈɽɹʅʆʉʊʀ ɺ 

ʈɽʉʋʈʉɸʍ  

ʌʆʈʄʀʈʆɺɸʅʀɽ ʂɸʃɽʅɼɸʈʅʆɻʆ 

ʇʃɸʅɸ ʉʊʈʆʀʊɽʃʔʉʊɺɸ 

ʆʇʈɽɼɽʃɽʅʀɽ ʉʊʈʋʂʊʋʈʓ 
ʉʊʈʆʀʊɽʃʔʅʆɻʆ ʇʈʆʎɽʉʉɸ  

ʀ ʈɽʉʋʈʉʆɺ 
(ʅʆʄɽʅʂʃɸʊʋʈɸ ʀ ʆɹʒɽʄʓ ʈɸɹʆʊ) 

ʆʇʈɽɼɽʃɽʅʀɽ 
ʇʆʉʃɽɼʆɺɸʊɽʃʔʅʆʉʊʀ ʀ ɻʈɸʌʀʂʆɺ 

ʇʈʆʀɿɺʆɼʉʊɺɸ ʈɸɹʆʊ 

ʆʇʈɽɼɽʃɽʅʀɽ 
ʇʈʆɼʆʃɾʀʊɽʃʔʅʆʉʊʀ ʀ 

ʉʊʆʀʄʆʉʊʀ ʈɸɹʆʊ 

ʈɸɿʈɸɹʆʊʂɸ -
ʊɽʍʅʆʃʆɻʀʏɽʉʂʆɻʆ 
ʇʈʆʎɽʉʉɸ ʅɸ 

ɺɸʈʀɸʅʊʅʆʁ ʆʉʅʆɺɽ 

ʆʇʈɽɼɽʃɽʅʀɽ ɺɸʈʀɸʅʊʆɺ 

ʊɽʍʅʆʃʆɻʀʀ ʇʈʆʀɿɺʆɼʉʊɺɸ ʈɸɹʆʊ 

ʆʇʈɽɼɽʃɽʅʀɽ ɺɸʈʀɸʅʊʆɺ 
ʆʈɻɸʅʀɿɸʎʀʀ ʇʈʆʀɿɺʆɼʉʊɺɸ 

ʈɸɹʆʊ 

https://izd-mn.com/
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1.3. ɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

ʇʨʠʯʠʥʳ ʧʦʠʩʢʘ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʪʝʭʥʦʣʦʛʠʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ. ʆʯʝʚʠʜʥʦʩʪʴ ʙʦʣʴʰʦʡ ʨʦʣʠ ʀʊʉ ɾɼʉ ʚ ʨʘʙʦʪʝ ʉʇʆ ʜʠʢʪʫʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʵʪʦʡ ʦʙʣʘʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʜʥʘʢʦ ʪʠʧʠʯʥʳʝ ʨʦʩʩʠʡʩʢʠʝ 

ʉʇʆ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʨʘʙʦʪʳ ʚ ʦʙʣʘʩʪʠ ʩʦʟʜʘʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ, ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʩʪʘʶʪ ʧʦ ʢʣʶʯʝʚʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʨʘʙʦʪʳ ʦʪ ʤʥʦʛʠʭ ʟʘʨʫʙʝʞʥʳʭ 

ʢʦʤʧʘʥʠʡ. ʕʪʦ ʦʪʩʪʘʚʘʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʦ ʩʪʨʘʥʘʤ ʩ ʨʘʟʚʠʪʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʥʦ ʠ ʩ ʪʝʤʠ ʩʪʨʘʥʘʤʠ, ʛʜʝ ʦʥʘ ʙʳʣʘ ʩʣʘʙʦ ʨʘʟʚʠʪʘ ʜʦ ʥʝʜʘʚʥʝʛʦ 

ʚʨʝʤʝʥʠ, ʥʘʧʨʠʤʝʨ, ʂʠʪʘʝʤ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʥʝʩʢʦʣʴʢʦ ʚʦʧʨʦʩʦʚ ʦ ʧʨʠʯʠʥʘʭ 

ʦʪʩʪʘʚʘʥʠʷ ʠ ʚʦʟʤʦʞʥʦʩʪʷʭ ʩʦʢʨʘʱʝʥʠʷ ʨʘʟʨʳʚʘ. ʆʪʚʝʪʠʪʴ ʥʘ ʵʪʠ ʚʦʧʨʦʩʳ ʩʣʦʞʥʦ, ʪʘʢ ʢʘʢ 

ʧʨʦʙʣʝʤʘ ʤʥʦʛʦʛʨʘʥʥʘ ʠ ʟʘʪʨʘʛʠʚʘʝʪ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ɾɼʉ. ʆʜʥʘʢʦ ʝʩʪʴ ʥʝʩʢʦʣʴʢʦ 

ʠʟʚʝʩʪʥʳʭ ʬʘʢʪʦʨʦʚ ʫʩʧʝʭʘ, ʢʦʪʦʨʳʝ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ. ʉʨʝʜʠ ʥʠʭ ʩʣʝʜʫʝʪ 

ʚʳʜʝʣʠʪʴ ʪʝʭʥʦʣʦʛʠʠ ʠ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ.  

 

 

ʈʠʩʫʥʦʢ 1.7 ï ʀʟʤʝʥʝʥʠʷ ʚ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

 

ʇʦʥ̫ʪʥʦ, ʯʪʦ ʝʩʣʠ ʢʦʥʢʫʨʝʥʪʳ ʠʩʧʦʣʴʟʫʶʪ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, 

ʦʙʦʨʫʜʦʚʘʥʠʝ, ʢʘʯʝʩʪʚʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʠʤʝʶʪ ʙʦʣʝʝ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ 

ʨʘʙʦʯʠʭ, ʪʦ ʠʭ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʥʘ ʨʳʥʢʝ ʥʝ ʚʳʟʳʚʘʝʪ ʫʜʠʚʣʝʥʠʷ. ʆʜʥʘʢʦ ʪʦʣʴʢʦ ʨʝʩʫʨʩʥʘʷ 

 

ʎɽʃʀ 

ɼʆʂʋʄɽʅʊɸ 

ʆʈɻɸʅʀɿɸʎʀʗ ʉʊʈʆʀʊɽʃʔʅʆɻʆ 
ʇʈʆʀɿɺʆɼʉʊɺɸ ɼʆʃɾʅɸ 

ʆɹɽʉʇɽʏʀɺɸʊʔ 
ʎɽʃɽʅɸʇʈɸɺʃɽʅʅʆʉʊʔ ɺʉɽʍ 

ʆʈɻɸʅʀɿɸʎʀʆʅʅʓʍ, 
ʊɽʍʅʀʏɽʉʂʀʍ ʀ 

ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʍ ʈɽʐɽʅʀʁ ʅɸ 
ɼʆʉʊʀɾɽʅʀɽ ʂʆʅɽʏʅʆɻʆ 
ʈɽɿʋʃʔʊɸʊɸ ï ɺɺʆɼɸ ɺ 
ɼɽʁʉʊɺʀɽ ʆɹʒɽʂʊɸ ʉ 

ʅɽʆɹʍʆɼʀʄʓʄ ʂɸʏɽʉʊɺʆʄ ʀ ɺ 
ʋʉʊɸʅʆɺʃɽʅʅʓɽ ʉʈʆʂʀ.  

ʏɽʊʂʆ ʆʇʈɽɼɽʃɽʅʓ ʂʃʖʏɽɺʓɽ 
ʂʈʀʊɽʈʀʀ ɼʃʗ ʆʎɽʅʂʀ 
ʂʆʅɽʏʅʆɻʆ ʈɽɿʋʃʔʊɸʊɸ: 

ʂɸʏɽʉʊɺʆ ʀ ʉʈʆʂ 

ʉʅʠʇ 3.01.01-85* 
çʆʨʛʘʥʠʟʘʮʠʷ ʩʪʨʦʠʪʝʣʴʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘè 

ʆɹʗɿɸʊɽʃʔʅʓɽ ʇʈʀʃʆɾɽʅʀʗ ï 
ʆɹʑʀʁ ɾʋʈʅɸʃ ʈɸɹʆʊ, ɸʂʊ 
ʆʉɺʀɼɽʊɽʃʔʉʊɺʆɺɸʅʀʗ 
ʉʂʈʓʊʓʍ ʈɸɹʆʊ, ɸʂʊ 

ʇʈʆʄɽɾʋʊʆʏʅʆʁ ʇʈʀɽʄʂʀ 

ʆʊɺɽʊʉʊɺɽʅʅʓʍ ʂʆʅʉʊʈʋʂʎʀʁ 

ʈɽʂʆʄɽʅɼʆɺɸʅʅʓɽ 
ʇʈʀʃʆɾɽʅʀʗ ï ʆɹʑʀʁ ɾʋʈʅɸʃ 

ʈɸɹʆʊ, ɸʂʊ 
ʆʉɺʀɼɽʊɽʃʔʉʊɺʆɺɸʅʀʗ 
ʉʂʈʓʊʓʍ ʈɸɹʆʊ, ɸʂʊ 

ʇʈʆʄɽɾʋʊʆʏʅʆʁ ʇʈʀɽʄʂʀ 

ʆʊɺɽʊʉʊɺɽʅʅʓʍ ʂʆʅʉʊʈʋʂʎʀʁ 

ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʁ ʇʈʆʎɽʉʉ 
ʉʃɽɼʋɽʊ ʆʈʀɽʅʊʀʈʆɺɸʊʔ ʅɸ 
ʄɸʂʉʀʄɸʃʔʅʆɽ ʉʆʂʈɸʑɽʅʀɽ 
ʅɽʋɼʆɹʉʊɺ, ʇʈʀʏʀʅʗɽʄʓʍ 
ʉʊʈʆʀʊɽʃʔʅʓʄʀ ʈɸɹʆʊɸʄʀ 

ʅɸʉɽʃɽʅʀʖ 

ʉʅʠʇ 12-01-2004 + ɺʓɹʆʈ 
ʈɽʐɽʅʀʁ ʇʆ ʆʈɻɸʅʀɿɸʎʀʀ 
ʉʊʈʆʀʊɽʃʔʉʊɺɸ ʉʃɽɼʋɽʊ 
ʆʉʋʑɽʉʊɺʃʗʊʔ ʅɸ ʆʉʅʆɺɽ 
ɺɸʈʀɸʅʊʅʆʁ ʇʈʆʈɸɹʆʊʂʀ ʉ 
ʐʀʈʆʂʀʄ ʇʈʀʄɽʅɽʅʀɽʄ 
ʄɽʊʆɼʆɺ ʂʈʀʊɽʈʀɸʃʔʅʆʁ 

ʆʎɽʅʂʀ, ʄɽʊʆɼʆɺ 
ʄʆɼɽʃʀʈʆɺɸʅʀʗ ʀ 

ʉʆɺʈɽʄɽʅʅʓʍ ʂʆʄʇʔʖʊɽʈʅʓʍ 

ʂʆʄʇʃɽʂʉʆɺ 

ʇʈʀʃʆɾɽʅʀʗ  

ʂ ɼʆʂʋʄɽʅʊʋ 

ʆɹʑʀɽ 

ʀɿʄɽʅɽʅʀʗ 

ʉʅʠʇ 12-01-2004 

çʆʨʛʘʥʠʟʘʮʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘè 

ʀʉʂʃʖʏɽʅʓ ʀɿ ʉʆʉʊɸɺɸ 

ɼʆʂʋʄɽʅʊɸ 

ʀʉʏɽɿɸʖʊ ɼɽʊɸʃʔʅʓɽ 
ʊʈɽɹʆɺɸʅʀʗ ʂ ʉʆɼɽʈɾɸʅʀʖ ʀ 
ʇʈʆʎɽɼʋʈɽ ʈɸɿʈɸɹʆʊʂʀ ʀ 
ʋʊɺɽʈɾɼɽʅʀʗ ʇʆʉ ʀ ʇʇʈ, ɸ 
ʊɸʂɾɽ ɺʆʇʈʆʉʓ ʆʇɽʈɸʊʀɺʅʆ-
ɼʀʉʇɽʊʏɽʈʉʂʆɻʆ ʋʇʈɸɺʃɽʅʀʗ, 

ʉʆʂʈɸʑɸɽʊʉʗ ʈɸɿɼɽʃ, 
ʉɺʗɿɸʅʅʓʁ ʄɸʊɽʈʀɸʃʔʅʆ-
ʊɽʍʅʀʏɽʉʂʀʄ ʆɹɽʉʇɽʏɽʅʀɽʄ 
ʉʊʈʆʀʊɽʃʔʅʆʁ ʇʃʆʑɸɼʂʀ. 
ʀʉʏɽɿɸɽʊ ʊʈɽɹʆɺɸʅʀɽ ʆɹ 

ʆɹɽʉʇɽʏɽʅʀʀ ʉʊʈʆʀʊɽʃʔʉʊɺɸ 
ʄɸʊɽʈʀɸʃɸʄʀ ʀ 

ʆɹʆʈʋɼʆɺɸʅʀɽʄ ʉʆɻʃɸʉʅʆ 
ɻʈɸʌʀʂʋ ʉʊʈʆʀʊɽʃʔʅʆ-
ʄʆʅʊɸɾʅʓʍ ʈɸɹʆʊ 

 

ʉʇ 48.13330.2019 

çʆʨʛʘʥʠʟʘʮʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘè 

ʇʆʗɺʃʗʖʊʉʗ ʅʆɺʓɽ ʈɸɿɼɽʃʓ, 
ʆɹʋʉʃʆɺʃɽʅʅʓɽ 

ʀɿʄɽʅʀɺʐʀʄʀʉʗ ʋʉʃʆɺʀʗʄʀ 
ʆʈɻɸʅʀɿɸʎʀʀ ʉʊʈʆʀʊɽʃʔʉʊɺɸ: 
ʋʉʃʆɺʀʗ ʃʀʎɽʅɿʀʈʆɺɸʅʀʗ, 
ʊʈɽɹʆɺɸʅʀʗ ʂ ʋʏɸʉʊʅʀʂɸʄ 

ʉʊʈʆʀʊɽʃʔʉʊɺɸ, ʈɸʉʐʀʈʗʖʊʉʗ 
ʊʈɽɹʆɺɸʅʀʗ ʂ ʆʈɻɸʅʀɿɸʎʀʀ 

ʉʊʈʆʀʊɽʃʔʅʆʁ ʇʃʆʑɸɼʂʀ. ʆɼʀʅ 
ʀɿ ɺɸɾʅʓʍ ʈɸɿɼɽʃʆɺ ʉʇ ð 
ʇʆɼɻʆʊʆɺʂɸ ʀ ʆʈɻɸʅʀɿɸʎʀʗ 
ʉʊʈʆʀʊɽʃʔʉʊɺɸ. ʂʆʅʊʈʆʃʔ 

ʂɸʏɽʉʊɺɸ ʈɸɹʆʊʓ 
ɼʆʇʆʃʅʗɽʊʉʗ ʂʆʅʊʈʆʃɽʄ 
ʊʆʏʅʆʉʊʀ ʆʉʅʆɺʅʓʍ 

ʇɸʈɸʄɽʊʈʆɺ 
ʊɽʍʅʆʃʆɻʀʏɽʉʂʆɻʆ ʇʈʆʎɽʉʉɸ. 
ɺ ʈɸɿɼɽʃɽ ʊɸʂɾɽ ʇɽʈɽʏʀʉʃɽʅʓ 
ʆʉʅʆɺʅʓɽ ʄɽʈʆʇʈʀʗʊʀʗ, 

ʂʆʊʆʈʓɽ ʆɹʗɿɸʅɸ ɺʓʇʆʃʅʀʊʔ 

ʅɸ ɼɸʅʅʆʄ ʕʊɸʇɽ ʉʇʆ 

https://izd-mn.com/


ȳɋɏɖɔɗɋɘɋɈɆɥ ɕɔɊɊɋɖɌɐɆ ɘɋɛɓɔɑɔɉɎɝɋɗɐɔɉɔ ɕɖɔɋɐɘɎɖɔɈɆɓɎɥ 
Ɏ ɖɋɉəɑɎɖɔɈɆɓɎɥ Ɉ ɌɋɑɋɍɓɔɊɔɖɔɌɓɔɒ ɗɘɖɔɎɘɋɑɢɗɘɈɋ 

Ȧ.Ȩ. ȵɔɑɥɓɗɐɎɏ 

 

 

https://izd-mn.com/ 15 

 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʉʇʆ ʥʝʜʦʩʪʘʪʦʯʥʘ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʫʩʧʝʭʘ ʚ ʢʦʥʢʫʨʝʥʪʥʦʡ ʙʦʨʴʙʝ. ɽʩʣʠ ʙʳ 

ʚʩʝ ʩʚʦʜʠʣʦʩʴ ʢ ɻʪʦʤʫ, ʨʝʮʝʧʪ ʜʦʩʪʠʞʝʥʠʷ ʤʠʨʦʚʦʛʦ ʫʨʦʚʥʷ ʢʘʯʝʩʪʚʘ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʙʳʣ ʙʳ ʧʨʦʩʪ: ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʝʨʝʜʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʘʯʝʩʪʚʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʣʫʯʰʝʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ, ʦʙʫʯʘʪʴ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʆʜʥʘʢʦ ʪʘʢʦʡ ʧʦʜʭʦʜ ʥʝʵʬʬʝʢʪʠʚʝʥ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, 

ʜʘʞʝ ʝʩʣʠ ʨʦʩʩʠʡʩʢʠʝ ʉʇʆ ʠʤʝʣʠ ʙʳ ʪʘʢʦʝ ʞʝ ʨʝʩʫʨʩʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʢʘʢ ʠʭ ʟʘʨʫʙʝʞʥʳʝ 

ʢʦʥʢʫʨʝʥʪʳ, ʦʥʠ ʚʩʸ ʨʘʚʥʦ ʫʩʪʫʧʘʣʠ ʙʳ ʠʤ ʚ ʢʘʯʝʩʪʚʝ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ʇʨʠʯʠʥʳ ʵʪʦʛʦ 

ʩʚʷʟʘʥʳ ʩ ʩʝʨʴʝʟʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ ʚ ʦʙʣʘʩʪʠ ʀʊʉ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʨʘʟʨʘʙʦʪʢʝ ʠ ʨʝʘʣʠʟʘʮʠʠ 

ʊʇ. ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʊʇ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ 

ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʥʠʟʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʪʨʫʜʘ, ʥʠʟʢʦʤʫ ʫʨʦʚʥʶ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ɾɼʉ, ʘ ʪʘʢʞʝ ʥʠʟʢʦʤʫ ʢʘʯʝʩʪʚʫ ʨʘʙʦʪ. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʠʢʠ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʊʇ ʥʝʩʦʚʝʨʰʝʥʥʳ, ʪʘʢ ʢʘʢ ʦʥʠ ʥʝ 

ʫʯʠʪʳʚʘʶʪ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʬʘʢʪʦʨʳ, ʠ ʵʪʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʝʛʦ ʦʧʪʠʤʠʟʘʮʠʠ. 

ʊʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʵʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʩʨʳʚʘʤ ʩʨʦʢʦʚ ʠ ʫʜʦʨʦʞʘʥʠʶ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʂʨʦʤʝ ʪʦʛʦ, ʦʪʩʫʪʩʪʚʫʶʪ ʪʠʧʦʚʳʝ 

ʊʇ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʫʯʠʪʳʚʘʶʱʠʝ ʩʫʱʝʩʪʚʫʶʱʫʶ ʧʨʘʢʪʠʢʫ ʨʘʟʨʘʙʦʪʢʠ ʨʘʙʦʯʝʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ. ʇʦʜʛʦʪʦʚʢʘ ʢ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʠ ʩʘʤʠ ʩʪʨʦʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʪʘʢʞʝ ʧʨʠʯʠʥʷʶʪ 

ʥʝʫʜʦʙʩʪʚʘ ʥʘʩʝʣʝʥʠʶ ʠ ʚʨʝʜ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʥʘʧʨʠʤʝʨ, ʰʫʤ, ʛʨʷʟʴ ʠ ʦʪʭʦʜʳ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʧʨʠʥʠʤʘʝʤʳʭ ʨʝʰʝʥʠʡ ʚ ʢʘʣʝʥʜʘʨʥʦʤ 

ʧʣʘʥʠʨʦʚʘʥʠʠ ʪʘʢʞʝ ʚʣʠʷʝʪ ʥʘ ɻʬʬʝʢʪʠʚʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ.  
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ʈʠʩʫʥʦʢ 1.8 ï ɸʥʘʣʠʟ ʪʨʝʙʦʚʘʥʠʡ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ:  

ʉʅʠʇ 3.01.01-85* Ÿ ʉʅʠʇ 12-01-04 Ÿ ʉʇ 48.13330.2019 

 

ʉ ʫʯʝʪʦʤ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʜʣ ̫ʩʦʢʨʘʱʝʥʠʷ ʨʘʟʨʳʚʘ ʩ ʟʘʨʫʙʝʞʥʳʤʠ ʉʇʆ ʥʝʦʙʭʦʜʠʤʦ 

ʫʣʫʯʰʠʪʴ ʀʊʉ ɾɼʉ, ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʚʥʝʜʨʠʪʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʪʦʜʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ, 

ʫʣʫʯʰʠʪʴ ʦʨʛʘʥʠʟʘʮʠʶ ʠ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʨʘʙʦʪ, ʘ ʪʘʢʞʝ ʫʯʝʩʪʴ ʩʦʮʠʘʣʴʥʳʝ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ. 

ʇʦʪʨʝʙʥʦʩʪʠ ʉʇʆ. ʉ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʠ ʦʙʲʝʢʪʠʚʥʦʡ ʧʦʪʨʝʙʥʦʩʪʴʶ ʚ ʫʩʣʦʚʠʷʭ 

ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʨʝʜʣʦʞʝʥʥʳʭ ʧʦʜʭʦʜʦʚ. 

ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʶʱʠʝ ʉʇʆ ʠʤʝʶʪ ʨʘʟʣʠʯʥʫʶ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʪʝʭʥʠʯʝʩʢʫʶ ʠ ʢʘʜʨʦʚʫʶ ʦʩʥʘʱʝʥʥʦʩʪʴ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 
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ʩʫʱʝʩʪʚʫʶʱʝʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʷʚʣʝʥʠʶ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦʤ ʥʘʯʠʥʘʝʪ ʠʟʤʝʥʷʪʴʩʷ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʨʘʟʨʘʙʦʪʢʝ ʠ 

ʨʝʘʣʠʟʘʮʠʠ ʊʇ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʨʘʥʝʝ ʥʝ 

ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ. ʉ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʵʪʠʭ ʟʘʜʘʯ ʠʤʝʝʪ ʩʤʳʩʣ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʉʇʆ.  

ʉʇʆ ʨʝʰʘʷ ʚ ʧʨʦʮʝʩʩʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ, ʚ ʦʩʥʦʚʥʦʤ, ʪʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ, ʠʤʝʝʪ 

ʮʝʣʴʶ ʦʙʝʩʧʝʯʠʪʴ ʩʦʙʩʪʚʝʥʥʫʶ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʟʘ ʩʯʝʪ 

ʩʦʙʣʶʜʝʥʠʷ ʜʠʨʝʢʪʠʚʥʳʭ ʩʨʦʢʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʉʄʈ, ʩ ʫʯʝʪʦʤ ʩʦʙʣʶʜʝʥʠʷ ʠʭ ʢʘʯʝʩʪʚʘ, ʘ 

ʪʘʢʞʝ ʦʙʝʩʧʝʯʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʦʞʠʜʘʝʤʫʶ 

(ʟʘʧʣʘʥʠʨʦʚʘʥʥʫʶ) ʧʨʠʙʳʣʴ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʩʪʨʦʝʥʥʳʡ ʉʇʆ ʆɾɼʇ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʥʘʜʝʞʥʦʩʪʴʶ, ʟʘʜʘʥʥʦʡ ʚ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʘ ʪʘʢʞʝ ʜʦʣʞʝʥ 

ʚʳʧʦʣʥʷʪʴ ʬʫʥʢʮʠʠ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʟʘʢʘʟʯʠʢʦʤ (ʠʥʚʝʩʪʦʨʦʤ). 

ʆʜʥʘʢʦ ʧʦʩʣʝʜʥʝʝ ʪʨʝʙʦʚʘʥʠʝ ʥʝ ʚʩʝʛʜʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʦ ʚ ʩʠʣʫ ʨʘʟʥʳʭ ʧʨʠʯʠʥ 

(ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ, ʩʦʢʨʘʱʝʥʠʝ ʩʨʦʢʦʚ, ʚʣʠʷʥʠʝ ʚʥʝʰʥʠʭ, 

ʚʥʫʪʨʠʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ, ʧʨʦʯʠʭ ʬʘʢʪʦʨʦʚ) ʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʠʟʤʝʥʝʥʠʷ ʫʩʣʦʚʠʡ ʜʦʛʦʚʦʨʘ ʩ ʟʘʢʘʟʯʠʢʦʤ (ʠʥʚʝʩʪʦʨʦʤ). ʆʯʝʚʠʜʥʦ, ʯʪʦ ʵʪʦ ʧʨʠʚʝʜʝʪ ʢ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʥʝʟʘʧʣʘʥʠʨʦʚʘʥʥʳʤ ʨʘʩʭʦʜʘʤ ʩʦ ʩʪʦʨʦʥʳ ʟʘʢʘʟʯʠʢʘ (ʠʥʚʝʩʪʦʨʘ) ʜʣʷ 

ʧʨʠʥʷʪʠʷ ʚʦʟʤʦʞʥʳʭ ʤʝʨ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʫʩʣʦʚʠʡ ʜʦʛʦʚʦʨʘ. ɺʧʦʩʣʝʜʩʪʚʠʠ 

ʪʘʢʦʡ ʧʦʜʭʦʜ ʧʦʚʳʩʠʪ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʫʙʳʪʢʦʚ ʫ ʟʘʢʘʟʯʠʢʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʜʣʷ ʥʝʛʦ 

ʥʝʧʨʠʝʤʣʝʤʳʤ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʉʇʆ ʚ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʙʩʪʚʝʥʥʦʡ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ, ʩʦʙʣʶʜʘʷ 

ʫʩʣʦʚʠʷ ʜʝʡʩʪʚʫʶʱʝʛʦ ʜʦʛʦʚʦʨʘ, ʠ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ, ʦʙʝʩʧʝʯʠʚʘʷ ʢʘʯʝʩʪʚʦ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʩʦʦʨʫʞʘʝʤʦʛʦ ʆɾɼʇ, ʥʫʞʜʘʝʪʩʷ ʚ ʦʧʝʨʘʪʠʚʥʦʡ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʠʣʠ ʢʦʨʨʝʢʪʠʨʦʚʢʝ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʊʇ. ʌʘʢʪʠʯʝʩʢʠ ʫ ʉʇʆ ʚʦʟʥʠʢʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʨʝʰʝʥʠʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ 

ʟʘʜʘʯ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʠ ʨʝʘʣʠʟʘʮʠʶ ʊʇ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʦʟʚʦʣʷʶʱʠʭ 

ʦʧʨʝʜʝʣʠʪʴ ʧʨʝʜʧʦʣʘʛʘʝʤʳʡ ʨʘʟʤʝʨ ʧʨʠʙʳʣʠ. ɺʦʟʤʦʞʥʦʩʪʴ ʨʝʰʝʥʠʷ ʪʘʢʠʭ ʟʘʜʘʯ ʧʦʟʚʦʣʠʪ 

ʫʪʦʯʥʷʪʴ ʩʨʦʢʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ, ʦʙʲʝʤʳ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʠ ʜʘʩʪ ʟʘʢʘʟʯʠʢʫ (ʠʥʚʝʩʪʦʨʫ) 

ʥʝʦʙʭʦʜʠʤʫʶ ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʩʠʣʘʭ ʉʇʆ, ʘ ʪʘʢʞʝ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʥʠʞʝʥʠʶ ʨʠʩʢʦʚ 

ʟʘʢʘʟʳʚʘʶʱʝʡ ʩʪʦʨʦʥʳ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦʡ ʨʘʟʨʘʙʦʪʢʠ, ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʨʝʘʣʠʟʘʮʠʠ ʊʇ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʉʇʆ ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ ʤʝʪʦʜʠʢʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ 

ʦʧʝʨʘʪʠʚʥʫʶ ʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʫʶ ʨʘʟʨʘʙʦʪʢʫ ʊʇ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʦʧʨʝʜʝʣʠʪʴ ʝʛʦ 

ʧʘʨʘʤʝʪʨʳ, ʪʨʝʙʫʝʤʳʝ ʨʝʩʫʨʩʳ ʠ ʪ.ʜ. ɺʦ-ʚʪʦʨʳʭ, ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ ʤʝʪʦʜʠʢʠ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʢʦʥʪʨʦʣʷ (ʤʦʥʠʪʦʨʠʥʛʘ) ʢʘʯʝʩʪʚʘ ʚʳʧʦʣʥʝʥʠʷ ʊʇ. ɺ-ʪʨʝʪʴʠʭ, ʥʝʦʙʭʦʜʠʤʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʥʷʪʠʷ ʈʈ ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʊʇ ʟʘ ʩʯʝʪ ʦʧʝʨʘʪʠʚʥʦʡ ʢʦʨʨʝʢʮʠʠ ʩ ʫʯʝʪʦʤ 

ʩʣʦʞʠʚʰʠʭʩʷ ʫʩʣʦʚʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʉʇʆ. ʈʝʟʫʣʴʪʘʪʦʤ ʧʨʠʤʝʥʝʥʠʷ 

ʵʪʠʭ ʤʝʪʦʜʠʢ ʜʦʣʞʥʳ ʷʚʠʪʴʩʷ ʵʬʬʝʢʪʠʚʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʨʝʘʣʠʟʘʮʠʷ ʊʇ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, 

ʠ, ʩ ʜʨʫʛʦʡ ï ʨʝʥʪʘʙʝʣʴʥʘʷ ʨʘʙʦʪʘ ʉʇʆ [34].  

ɿʜʝʩʴ ʦʩʦʙʫʶ ʚʘʞʥʦʩʪʴ ʜʣʷ ʉʇʆ ʧʨʠʦʙʨʝʪʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʊʇ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʬʦʨʤʠʨʫʶʪʩʷ ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʳʝ ʧʘʨʘʤʝʪʨʳ ʈʈ 

ʠ ʥʘ ʚʳʭʦʜʝ ʧʦʣʫʯʘʝʪʩʷ ʢʘʯʝʩʪʚʝʥʥʳʡ ʠ ʥʘʜʝʞʥʳʡ ʆɾɼʇ. ʕʪʦ ʦʙʝʩʧʝʯʠʪ ʉʇʆ ʧʦʣʫʯʝʥʠʝ 

ʦʙʦʩʥʦʚʘʥʥʳʭ ʩʮʝʥʘʨʠʝʚ ʨʘʟʚʠʪʠʷ ʊʇ ʚ ʩʣʫʯʘʝ ʧʦʷʚʣʝʥʠʷ ʫ ʟʘʢʘʟʯʠʢʘ (ʠʥʚʝʩʪʦʨʘ) ʧʦʞʝʣʘʥʠʡ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʩʪʘʜʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʉʢʘʟʘʥʥʦʝ ʚʳʰʝ ʧʦʟʚʦʣʷʝʪ ʦʛʨʘʥʠʯʠʪʴ ʟʘʜʘʯʠ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʢʦʡ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʜʣʷ ʉʇʆ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʊʇ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʥʘʜʝʞʥʦʩʪʠ ʠʭ ʨʝʘʣʠʟʘʮʠʠ ʩ ʮʝʣʴʶ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʵʢʦʥʦʤʠʯʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ. 

ʀʟ ʵʪʠʭ ʟʘʜʘʯ ʩʣʝʜʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʦʚʦʛʦ ʧʦʜʭʦʜʘ ʢ ʨʘʟʨʘʙʦʪʢʝ ʠ ʨʝʘʣʠʟʘʮʠʠ ʊʇ, 

ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʠʩʭʦʜʠʪʴ ʠʟ ʪʦʛʦ, ʯʪʦ ʚʩʝ ʨʝʰʝʥʠʷ ʚʳʨʘʙʘʪʳʚʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʉʇʆ. ʕʪʦ ʚʳʥʫʞʜʘʝʪ ʉʇʆ ʨʘʟʚʠʚʘʪʴ ʩʚʦʡ ʘʧʧʘʨʘʪ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. 
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ʀʩʧʦʣʴʟʫʝʤʳʝ ʜʦ ʩʠʭ ʧʦʨ ʵʤʧʠʨʠʯʝʩʢʠʝ ʥʘʨʘʙʦʪʢʠ ʧʨʦʰʣʳʭ ʣʝʪ ʧʦʜʪʚʝʨʞʜʘʶʪ ʘʢʪʫʘʣʴʥʦʩʪʴ 

ʚʦʧʨʦʩʘ ʦ ʥʦʚʦʤ ʵʬʬʝʢʪʠʚʥʦʤ ʧʦʜʭʦʜʝ ʢ ʨʘʟʨʘʙʦʪʢʝ ʠ ʨʝʘʣʠʟʘʮʠʠ ʊʇ. 

ʀʥʪʝʥʩʠʚʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʦʱʥʦʩʪʝʡ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ, ʘ 

ʪʘʢʞʝ ʨʘʟʚʠʪʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʠ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 

ʨʘʟʚʠʪʠʶ ʤʝʪʦʜʦʚ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ʇʦʷʚʠʣʠʩʴ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠ 

ʨʝʘʣʠʟʘʮʠʠ ʊʇ ʚ ʦʙʣʘʩʪʠ ɾɼʉ, ʦʪʣʠʯʘʶʱʝʛʦʩʷ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʩʣʦʞʥʦʩʪʠ.  

ʅʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʟʨʘʙʦʪʢʠ ʊʇ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʥʷʪʠʝ 

ʨʝʰʝʥʠʡ ʷʚʣʷʝʪʩʷ ʧʨʝʨʦʛʘʪʠʚʦʡ ʨʫʢʦʚʦʜʠʪʝʣʝʡ, ʛʣʘʚʥʳʭ ʠʥʞʝʥʝʨʦʚ, ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʚ, 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʆʊɼ ʠ ʪ.ʜ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʢʦʥʮʝʧʮʠʠ ʘʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʆʊɼ ʚ ʨʝʞʠʤʝ ʜʠʘʣʦʛʘ. ʇʨʘʢʪʠʯʝʩʢʠ ʊʇ ʬʦʨʤʠʨʫʝʪ ʨʘʟʨʘʙʦʪʯʠʢ ʆʊɼ, ʩʠʩʪʝʤʘ 

ʣʠʰʴ ʧʦʤʦʛʘʝʪ ʝʤʫ ʩʧʨʘʚʦʯʥʳʤʠ ʜʘʥʥʳʤʠ, ʦʧʝʨʘʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʧʨʦʠʟʚʦʜʩʪʚʝ, 

ʧʦʟʚʦʣʷʝʪ ʨʘʙʦʪʘʪʴ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ (ɹɼ). ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʭʦʪʴ ʠ ʦʙʣʝʛʯʘʶʪ ʪʨʫʜ ʨʘʟʨʘʙʦʪʯʠʢʘ 

ʆʊɼ ʠ ʧʦʟʚʦʣʷʶʪ ʧʦʚʳʩʠʪʴ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʥʦ ʥʝ ʦʪʚʝʯʘʶʪ ʩʚʦʝʤʫ ʥʘʟʚʘʥʠʶ, ʬʘʢʪʠʯʝʩʢʠ 

ʵʪʦ ʧʨʦʩʪʦ ʵʣʝʢʪʨʦʥʥʦʝ ʨʘʙʦʯʝʝ ʤʝʩʪʦ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʢʘʢ ʠ ʨʘʥʴʰʝ ʊʇ ʩʦʟʜʘʝʪ ʨʘʟʨʘʙʦʪʯʠʢ 

ʆʊɼ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʩʚʦʠʭ ʟʥʘʥʠʷʭ ʠ ʦʧʳʪʝ, ʯʪʦ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʥʝ ʧʦʟʚʦʣʷʝʪ 

ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʊʇ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ ʠ ʟʘʥʠʤʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʚʨʝʤʝʥʠ ʜʣʷ ʠʭ ʧʦʜʛʦʪʦʚʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ. ɹʫʨʥʦʝ ʨʘʟʚʠʪʠʝ ʀʊ ʧʦʚʣʝʢʣʦ ʟʘ ʩʦʙʦʡ ʠ ʥʦʚʳʡ 

ʚʠʪʦʢ ʚ ʨʘʟʚʠʪʠʠ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʨʝʰʘʪʴ ʪʚʦʨʯʝʩʢʠʝ ʟʘʜʘʯʠ ʩ ʧʦʤʦʱʴʶ 

ʢʦʤʧʴʶʪʝʨʘ. ʅʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʀʀ [36].  

ʇʨʠʚʣʝʯʝʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʊʇʨ. ʀʩʩʣʝʜʦʚʘʥʠʷ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʨʠʚʣʝʯʝʥʠʝ ʤʝʪʦʜʦʚ ʀʀ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʊʇʨ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʦʪʨʘʞʝʥʳ ʚ ʨʘʙʦʪʘʭ A. A. ɻʫʩʘʢʦʚʘ [56], ʕ. ʂ. ɿʘʚʘʜʩʢʘʩʘ [17], 

ɺ. ʅ. ʄʘʩʪʘʯʝʥʢʦ [20] ʠ ʜʨʫʛʠʭ ʫʯʝʥʳʭ. ʋʞʝ ʪʦʛʜʘ ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ 

ʧʦʣʦʞʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʨʝʰʝʥʠʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʟʘʜʘʯ. 

ʆʜʥʘʢʦ ʪʦʛʜʘ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʕɺʄ, ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʠ ʘʜʘʧʪʘʮʠʠ 

ʩʠʩʪʝʤ ʀʀ ʢ ʜʝʷʪʝʣʴʥʦʩʪʠ ʉʇʆ, ʘ ʪʘʢʞʝ ʦʛʨʘʥʠʯʝʥʥʳʡ ʩʧʝʢʪʨ ʨʝʰʘʝʤʳʭ ʩ ʠʭ ʧʦʤʦʱʴʶ ʟʘʜʘʯ 

ʊʇʨ ʥʝ ʧʦʟʚʦʣʷʣʠ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʨʝʘʣʠʟʦʚʘʪʴ ʜʘʥʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʜʝʣ ʚ ʦʙʣʘʩʪʠ ʊʇʨ ʠ ʫʧʨʘʚʣʝʥʠʷ ɾɼʉ, 

ʧʦʪʨʝʙʥʦʩʪʠ ʉʇʆ ʚ ʨʘʤʢʘʭ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʟʘʜʘʯʠ, ʦʧʝʨʘʪʠʚʥʳʡ ʤʘʰʠʥʥʳʡ ʘʥʘʣʠʟ ʢʦʪʦʨʳʭ ʜʦʣʞʝʥ ʦʭʚʘʪʳʚʘʪʴ [2]: 

¶ ʫʯʝʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʂʈ ʆɾɼʇ; 

¶ ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʲʸʤʘ, ʩʪʦʠʤʦʩʪʠ ʠ ʪʨʫʜʦʸʤʢʦʩʪʠ; 

¶ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʠʟʜʝʣʠʷʭ ʠ ʤʘʪʝʨʠʘʣʘʭ; 

¶ ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʜʫʱʝʛʦ ʧʨʦʮʝʩʩʘ; 

¶ ʨʘʟʨʘʙʦʪʢʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ; 

¶ ʫʩʪʘʥʦʚʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʦʟʚʝʜʝʥʠʷ ʆɾɼʇ; 

¶ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ; 

¶ ʦʧʨʝʜʝʣʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʨʘʙʦʪ; 

¶ ʫʩʪʘʥʦʚʣʝʥʠʷ ʪʝʤʧʘ ʚʝʜʝʥʠʷ ʨʘʙʦʪ; 

¶ ʦʧʪʠʤʠʟʘʮʠʶ ʩʨʦʢʦʚ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʟʘ ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʘ; 

¶ ʦʧʪʠʤʠʟʘʮʠʶ ʩʨʦʢʦʚ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʟʘ ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ 
ʠʭ ʚʳʧʦʣʥʝʥʠʷ; 

¶ ʚʩʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʦʩʥʦʚʥʳʭ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʨʘʙʦʪ ʠ ʫʩʣʦʚʠʷ ʠʭ ʚʳʧʦʣʥʝʥʠʷ ʥʘ 
ʢʘʞʜʦʤ ʭʘʨʘʢʪʝʨʥʦʤ ʫʯʘʩʪʢʝ ʆɾɼʇ; 

¶ ʚʩʝ ʪʝʭʥʠʯʝʩʢʠ ʚʦʟʤʦʞʥʳʝ ʩʧʦʩʦʙʳ ʚʳʧʦʣʥʝʥʠʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʨʘʙʦʪ ʥʘ ʢʘʞʜʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʫʯʘʩʪʢʝ;  

¶ ʧʦʜʙʦʨ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʩʦʯʝʪʘʥʠʡ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʨʘʮʠʦʥʘʣʴʥʳʭ ʩʭʝʤ ʠʭ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ ʪʝʭʥʦʣʦʛʠʠ; 

¶ ʥʝʧʨʝʨʳʚʥʳʡ ʢʦʥʪʨʦʣʴ (ʤʦʥʠʪʦʨʠʥʛ) ʊʇ; 
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¶ ʚʳʨʘʙʦʪʢʫ ʈʈ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʥʠʪʦʨʠʥʛʘ ʊʇ; 

¶ ʢʦʨʨʝʢʪʠʨʦʚʢʫ ʊʇ ʥʘ ʵʪʘʧʝ ʚʝʜʝʥʠʷ ʨʘʙʦʪ ʚ ʨʘʟʣʠʯʥʳʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ ʚ ʩʣʫʯʘʝ 
ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʧʨʦʝʢʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

ʅʝʪʨʫʜʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʨʝʘʣʠʟʘʮʠʠ ʊʇ ʪʨʝʙʫʶʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʈʘʥʝʝ ʦʩʥʦʚʥʦʡ 

ʟʘʜʘʯʝʡ ʙʳʣʦ ʪʦʣʴʢʦ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʢʦʥʢʨʝʪʥʳʭ ʨʝʩʫʨʩʘʭ, ʥʦ ʩʝʡʯʘʩ, ʢʦʛʜʘ 

ʦʪʩʫʪʩʪʚʫʝʪ ʧʨʦʙʣʝʤʘ ʬʦʥʜʠʨʫʝʤʳʭ ʧʦʩʪʘʚʦʢ ʠ ʩʫʱʝʩʪʚʫʝʪ ʥʝʭʚʘʪʢʘ ʦʙʦʨʦʪʥʳʭ ʩʨʝʜʩʪʚ, 

ʚʦʟʥʠʢʘʶʪ ʟʘʜʘʯʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ ʩ ʮʝʣʴʶ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, 

ʚʳʧʦʣʥʝʥʠʷ ʢʦʥʪʨʘʢʪʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ ʠ ʨʘʚʥʦʤʝʨʥʦʡ ʟʘʛʨʫʟʢʠ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ 

ʉʇʆ.  

ɼʨʫʛʦʡ ʥʝʤʘʣʦʚʘʞʥʦʡ ʯʘʩʪʴʶ ʊʇ ʷʚʣʷʝʪʩʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʇʨʠ 

ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ, ʯʪʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʜʦʣʞʥʘ ʫʚʷʟʳʚʘʪʴʩʷ ʩ ʠʤʝʶʱʠʤʠʩʷ ʚ 

ʨʘʩʧʦʨʷʞʝʥʠʠ ʉʇʆ ʨʝʩʫʨʩʘʤʠ ʠ ʢʦʥʪʨʘʢʪʥʳʤʠ (ʜʠʨʝʢʪʠʚʥʳʤʠ) ʩʨʦʢʘʤʠ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʜʣʷ 

ʊʇ ʙʫʜʫʪ ʜʝʡʩʪʚʦʚʘʪʴ ʦʛʨʘʥʠʯʝʥʠʷ ʢʘʢ ʣʦʛʠʯʝʩʢʦʛʦ ʪʠʧʘ (ʥʘʧʨʠʤʝʨ, ʧʦʨʷʜʦʢ ʚʳʧʦʣʥʝʥʠʷ 

ʨʘʙʦʪ), ʪʘʢ ʠ ʨʝʩʫʨʩʥʦʛʦ (ʥʘʧʨʠʤʝʨ, ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʯʠʭ).  

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʨʘʟʨʘʙʦʪʢʘ ʊʇ ʚ ʩʚʝʪʝ ʚʳʰʝʫʢʘʟʘʥʥʦʛʦ ʚʦʟʤʦʞʥʘ ʚ ʩʣʫʯʘʝ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯ ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʠʩʢ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʩ ʫʯʝʪʦʤ ʥʝʩʢʦʣʴʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ. ɿʜʝʩʴ 

ʥʘʨʷʜʫ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʨʦʮʝʜʫʨʳ ʦʧʪʠʤʠʟʘʮʠʠ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʩʣʦʞʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʦʮʝʥʢʦʡ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʊʇ. ʉʣʦʞʥʦʩʪʴ ʟʜʝʩʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʯʝʪʘ ʥʝ 

ʦʜʥʦʛʦ, ʘ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʠʭ ʢʨʠʪʝʨʠʝʚ. ɺʦʟʥʠʢʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʦʠʩʢʝ ʩʨʝʜʩʪʚ ʜʣʷ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯʠ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ ʩʨʝʜʩʪʚ 

ʧʦʪʨʝʙʫʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʢʨʠʪʝʨʠʘʣʴʥʦʡ ʙʘʟʳ. ɼʣʷ ʵʪʦʛʦ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʥʳʝ 

ʧʦʜʭʦʜʳ: ʚʳʙʦʨ ʛʣʘʚʥʦʛʦ ʢʨʠʪʝʨʠʷ, ʘ ʫʯʝʪ ʦʩʪʘʣʴʥʳʭ ʚ ʢʘʯʝʩʪʚʝ ʦʛʨʘʥʠʯʝʥʠʡ; ʩʚʝʨʪʢʫ 

ʦʪʜʝʣʴʥʳʭ ʢʨʠʪʝʨʠʝʚ ʚ ʠʥʪʝʛʨʘʣʴʥʳʡ, ʧʦʠʩʢ ʇʘʨʝʪʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ. ʅʦ ʚʦ ʚʩʝʭ 

ʩʣʫʯʘʷʭ ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ ʚʳʙʦʨʘ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʨʝʰʝʥʠʡ. ʊʦʛʜʘ ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ ʢʨʠʪʝʨʠʝʚ 

ʚ ʝʜʠʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʧʦʜʭʦʜʦʤ. ʆʜʥʘʢʦ ʟʜʝʩʴ 

ʘʢʪʫʘʣʠʟʠʨʫʝʪʩʷ ʧʨʦʙʣʝʤʘ ʦʙʦʩʥʦʚʘʥʠʷ ʧʨʠʦʨʠʪʝʪʦʚ (ʟʥʘʯʝʥʠʷ çʚʝʩʦʚè) ʢʨʠʪʝʨʠʝʚ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʤʝʪʦʜʠʢ ʦʩʥʦʚʘʥʦ ʥʘ ʨʘʥʞʠʨʦʚʘʥʠʠ ʧʨʠʦʨʠʪʝʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʢʩʧʝʨʪʥʳʭ 

ʦʮʝʥʦʢ ʚʝʩʦʚ. ʋʯʠʪʳʚʘʷ ʦʙʲʝʢʪʠʚʥʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʢʦʨʨʝʢʪʠʨʦʚʢʝ ʊʇ ʥʘ ʩʪʘʜʠʠ ʨʝʘʣʠʟʘʮʠʠ 

ʚ ʨʘʟʣʠʯʥʳʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ ʪʘʢʦʡ ʧʦʜʭʦʜ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʚʧʦʣʥʝ ʦʧʨʘʚʜʘʥʥʳʤ. 

ʇʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʠʦʨʠʪʝʪʥʦʩʪʠ ʢʨʠʪʝʨʠʝʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʉʇʆ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʦʙʲʝʢʪʠʚʥʦʝ ʫʩʪʘʥʦʚʣʝʥʠʝ 

ʧʨʠʦʨʠʪʝʪʥʦʩʪʠ ʢʨʠʪʝʨʠʝʚ ʧʦʟʚʦʣʠʪ ʠʟʙʝʞʘʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʛʨʝʰʥʦʩʪʠ ʠʥʪʝʛʨʘʣʴʥʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ. 

ʈʝʰʝʥʠʝ ʧʨʷʤʳʭ ʠ ʢʦʩʚʝʥʥʳʭ ʟʘʜʘʯ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ ʩʦ ʚʩʝʤʠ ʠʭ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʙʨʘʙʦʪʢʫ ʠ ʘʥʘʣʠʟ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʩʭʦʜʥʦʡ ʠ ʨʝʟʫʣʴʪʠʨʫʶʱʝʡ 

ʠʥʬʦʨʤʘʮʠʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʦ ʚʦʟʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʉʇʆ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʢʠʙʝʨʥʝʪʠʢʠ 

ʧʦʟʚʦʣʠʣʠ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʜʝʣʠʪʴ ʪʨʠ ʛʣʦʙʘʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷ ʩʧʦʩʦʙʥʳʭ 

ʦʙʝʩʧʝʯʠʪʴ ʩʦʟʜʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʜʣʷ ʉʇʆ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʨʝʰʝʥʠʝ 

ʟʘʜʘʯ ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʊʇ, ʢʦʪʦʨʳʝ ʟʘʢʣʶʯʘʶʪʩʷ ʚ: 

¶ ʘʢʢʫʤʫʣʠʨʦʚʘʥʠʠ ʜʦʩʪʠʞʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʪʝʭʥʦʣʦʛʠʠ, ʦʨʛʘʥʠʟʘʮʠʠ, ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ 
ʫʧʨʘʚʣʝʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʆɾɼʇ; 

¶ ʧʨʠʤʝʥʝʥʠʠ ʩʨʝʜʩʪʚ ʀʀ ʜʣʷ ʨʝʰʝʥʠʷ ʨʘʩʯʝʪʥʦ-ʣʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ ɾɼʉ ʠ ʨʘʟʨʘʙʦʪʢʠ 

ʤʦʜʝʣʝʡ, ʦʧʠʩʳʚʘʶʱʠʭ ʩʦʩʪʦʷʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ; 

¶ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʠ ʤʝʪʦʜʦʚ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʈʈ ʠ ʠʭ 
ʦʧʪʠʤʠʟʘʮʠʠ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ ʚ ʦʙʣʘʩʪʠ ɾɼʉ. ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ 

ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ ʚ ʦʙʣʘʩʪʠ 

ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʊʇ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʧʦʢʘʟʘʪʝʣʝʡ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʨʘʟʨʘʙʦʪʢʫ ʊʇ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ, ʦʩʪʘʣʘʩʴ ʥʝʠʟʤʝʥʥʦʡ ʩ 1980-ʭ ʛʦʜʦʚ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 
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ʧʨʦʝʢʪʥʘʷ ʠ ʨʘʙʦʯʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ɻʕʉʅ, ʌɽʈ, ʊɽʈ, ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ 

ʥʝʪʦʯʥʦʩʪʠ ʠ ʜʦʧʫʱʝʥʠʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʨʝʩʫʨʩʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ 

(ʇʊʇ). ʋʯʠʪʳʚʘʷ, ʯʪʦ ʊʇ ʩʦʩʪʦʠʪ ʠʟ ʤʥʦʞʝʩʪʚʘ ʇʊʇ, ʜʘʞʝ ʥʝʙʦʣʴʰʠʝ ʥʝʪʦʯʥʦʩʪʠ ʤʦʛʫʪ 

ʧʨʠʚʝʩʪʠ ʢ ʩʝʨʴʝʟʥʳʤ ʟʘʜʝʨʞʢʘʤ ʠ ʫʚʝʣʠʯʝʥʠʶ ʟʘʪʨʘʪ.  

ɿʜʝʩʴ ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʙʣʝʤʘ ʨʘʟʨʘʙʦʪʢʠ ʆʊɼ ʩʦ ʩʪʦʨʦʥʳ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ 

ʪʨʝʙʦʚʘʥʠʡ. ʈʘʥʝʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʉʅʠʇ 3.01.01-85* çʆʨʛʘʥʠʟʘʮʠʷ ʩʪʨʦʠʪʝʣʴʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘè ʪʨʝʙʦʚʘʣʦʩʴ, ʯʪʦʙʳ ʇʆʉ ʩʦʜʝʨʞʘʣ ʦʩʥʦʚʥʳʝ ʨʝʰʝʥʠʷ ʧʦ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʤ, 

ʦʩʥʦʚʥʳʤ ʠ ʜʨʫʛʠʤ ʨʘʙʦʪʘʤ, ʨʘʩʯʝʪʳ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʝ, ʦʙʝʩʧʝʯʝʥʠʠ 

ʵʥʝʨʛʠʝʡ, ʚʦʜʦʡ ʠ ʜʨʫʛʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ, ʘ ʪʘʢʞʝ ʫʩʪʘʥʘʚʣʠʚʘʣ ʩʨʦʢʠ ʚʳʜʘʯʠ ʨʘʙʦʯʝʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʧʦʩʪʘʚʦʢ ʨʝʩʫʨʩʦʚ. ʈʝʟʫʣʴʪʘʪʦʤ ʜʦʣʞʥʳ ʙʳʣʠ ʷʚʣʷʪʴʩʷ ʦʙʲʝʤʳ ʨʘʙʦʪ ʠ 

ʪʨʫʜʦʟʘʪʨʘʪʳ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʚʦ ʚʨʝʤʝʥʠ. ʆʜʥʘʢʦ ʜʝʡʩʪʚʫʶʱʠʝ 

ʥʦʨʤʘʪʠʚʳ [51] (ʉʇ 48.13330.2019) ʥʝ ʩʦʜʝʨʞʘʪ ʧʦʜʦʙʥʳʭ ʪʨʝʙʦʚʘʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, 

ʚʳʧʦʣʥʝʥʠʝ ʵʪʠʭ ʪʨʝʙʦʚʘʥʠʡ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʠʧʦʚʳʭ ʧʨʦʝʢʪʦʚ, 

ʢʦʪʦʨʳʝ ʫʞʝ ʙʳʣʠ ʨʝʘʣʠʟʦʚʘʥʳ. ʄʥʦʛʦʣʝʪʥʷʷ ʧʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʇʆʉ ʜʦʣʞʝʥ 

ʨʘʟʨʘʙʘʪʳʚʘʪʴʩʷ ʧʨʦʝʢʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʩ ʦʙʷʟʘʪʝʣʴʥʳʤ ʧʨʠʚʣʝʯʝʥʠʝʤ ʉʇʆ. ɸ ʟʘʢʘʟʯʠʢ 

ʜʦʣʞʝʥ ʧʨʠʥʷʪʴ ʵʪʦʪ ʜʦʢʫʤʝʥʪ ʪʦʣʴʢʦ ʧʦʩʣʝ ʝʛʦ ʩʦʛʣʘʩʦʚʘʥʠʷ ʩʦ ʉʇʆ. ʆʜʥʘʢʦ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʉʇʆ ʚʳʙʠʨʘʶʪ ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʵʢʩʧʝʨʪʠʟʳ ʇɼ ʠ ʧʦʣʫʯʝʥʠʷ ʨʘʟʨʝʰʝʥʠʷ ʥʘ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʇʆʉ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʤ ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʷʪʳʭ 

ʨʝʰʝʥʠʡ, ʠ ʚ ʙʦʣʝʝ ʯʝʤ 90% ʩʣʫʯʘʝʚ ʩʪʨʦʠʪʝʣʴʥʳʝ ʧʨʦʝʢʪʳ ʪʨʝʙʫʶʪ ʠʟʤʝʥʝʥʠʡ (ʫʪʦʯʥʝʥʠʡ) 

ʩ ʫʯʝʪʦʤ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʩʨʝʜʩʪʚ ʉʇʆ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʇʆʉ ʥʝ ʦʪʨʘʞʘʝʪ ʨʝʘʣʴʥʳʝ ʫʩʣʦʚʠʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ [14].  

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʊʇʨ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʇʇʈ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʊʇ ʥʘ 

ʫʨʦʚʥʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʨʘʙʦʪ ʢʦʥʢʨʝʪʥʦʡ ʉʇʆ. ʆʜʥʘʢʦ 

ʩ ʫʯʝʪʦʤ ʩʠʩʪʝʤʳ ʩʫʙʧʦʜʨʷʜʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʢʦʛʜʘ ʥʘ ʦʜʥʦʡ ʧʣʦʱʘʜʢʝ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ 

ʥʝʩʢʦʣʴʢʦ ʉʇʆ, ʜʘʞʝ ʜʚʘ ʢʘʯʝʩʪʚʝʥʥʳʭ ʇʇʈ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʨʘʟʥʳʤʠ ʉʇʆ ʜʣʷ ʚʦʟʚʝʜʝʥʠʷ 

ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʵʣʝʤʝʥʪʦʚ ʆɾɼʇ, ʤʦʛʫʪ ʧʨʦʪʠʚʦʨʝʯʠʪʴ ʜʨʫʛ ʜʨʫʛʫ ʠ ʚʳʟʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʟʘʜʝʨʞʢʠ, ʝʩʣʠ ʦʥʠ ʥʝ ʙʫʜʫʪ ʩʦʛʣʘʩʦʚʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ [14].  

ʇʨʠ ʵʪʦʤ ʥʘʢʦʧʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʦʩʣʝʜʫʶʱʘʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʨʝʘʣʠʟʘʮʠʷ ʊʇ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ ʜʦʣʞʥʘ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩ ʫʯʝʪʦʤ:  

¶ ʠʟʤʝʥʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʪʨʦʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

¶ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʠ ʧʨʘʚʦʚʦʡ ʙʘʟʳ ʩʪʨʦʠʪʝʣʴʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ; 

¶ ʧʦʚʳʰʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʘʯʝʩʪʚʫ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʨʝʘʣʠʟʦʚʘʪʴ ʧʨʠʥʮʠʧʳ ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʊʇ ʚ ʨʘʤʢʘʭ 

ʥʦʚʦʡ ʧʘʨʘʜʠʛʤʳ - ʠʥʞʝʥʝʨʥʦ-ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ. ɼʣʷ 

ʵʪʦʛʦ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠ 

ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʩ ʵʣʝʤʝʥʪʘʤʠ ʀʀ, ʥʘʮʝʣʝʥʥʳʭ ʥʘ ʧʣʘʥʠʨʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ 

ʉʇʆ ʩ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ ʠ ʙʝʟʦʧʘʩʥʦʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʆɾɼʇ. 
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ɻʣʘʚʘ 2. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

2.1. ʈʘʟʚʠʪʠʝ ʪʝʦʨʠʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ 

ʀʥʪʝʨʝʩ ʢ ʀʀ ʩʪʘʣ ʨʝʟʫʣʴʪʘʪʦʤ ʢʘʢ ʪʝʦʨʝʪʠʯʝʩʢʠʭ, ʪʘʢ ʠ ʧʨʠʢʣʘʜʥʳʭ ʜʦʩʪʠʞʝʥʠʡ. 

ʆʪʢʨʳʣʠʩʴ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʳʯʠʩʣʝʥʠʡ ʚ ʦʙʣʘʩʪʷʭ, ʨʘʥʝʝ ʜʦʩʪʫʧʥʳʭ 

ʪʦʣʴʢʦ ʯʝʣʦʚʝʢʫ ð ʪʘʢʠʝ ʢʘʢ ʦʙʫʯʝʥʠʝ, ʧʘʤʷʪʴ ʠ ʤʳʰʣʝʥʠʝ. ʇʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ 

ʤʘʰʠʥ, ʩʧʦʩʦʙʥʦʩʪʴ ʢʦʪʦʨʳʭ ʢ ʘʜʘʧʪʘʮʠʠ ʠ ʦʙʨʘʙʦʪʢʝ ʠʥʬʦʨʤʘʮʠʠ ʥʘʧʦʤʠʥʘʝʪ ʧʨʦʮʝʩʩʳ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʧʨʠʜʘʪʴ ʥʦʚʳʡ ʩʤʳʩʣ ʪʝʨʤʠʥʫ çʠʩʢʫʩʩʪʚʝʥʥʳʡ 

ʠʥʪʝʣʣʝʢʪè, ʜʦʣʛʦʝ ʚʨʝʤʷ ʧʦʜʚʝʨʛʘʚʰʝʤʫʩʷ ʢʨʠʪʠʢʝ. 

ʀʟʫʯʝʥʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʚʩʝʛʜʘ ʚʳʟʳʚʘʣʦ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ. ʆʜʥʘʢʦ 

ʧʦʧʳʪʢʠ ʧʦʥʷʪʴ ʝʛʦ ʧʨʠʨʦʜʫ ʩʪʘʣʢʠʚʘʣʠʩʴ ʩ ʨʷʜʦʤ ʪʨʫʜʥʦʩʪʝʡ. ʌʠʣʦʩʦʬʩʢʠʝ ʠ ʪʝʦʣʦʛʠʯʝʩʢʠʝ 

ʜʠʩʢʫʩʩʠʠ ʩ ʬʠʟʠʦʣʦʛʘʤʠ ʠ ʘʥʘʪʦʤʘʤʠ ʥʝ ʧʨʠʚʦʜʠʣʠ ʢ ʩʪʨʦʛʠʤ ʥʘʫʯʥʳʤ ʚʳʚʦʜʘʤ. ʉʘʤʦʘʥʘʣʠʟ 

ʜʘʚʘʣ ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʙʲʝʢʪʠʚʥʳʝ ʜʘʥʥʳʝ, ʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʤʳʰʣʝʥʠʷ 

ʦʢʘʟʳʚʘʣʦʩʴ ʩʣʦʞʥʳʤ ʢʘʢ ʚ ʪʝʭʥʠʯʝʩʢʦʤ, ʪʘʢ ʠ ʚ ʢʦʥʮʝʧʪʫʘʣʴʥʦʤ ʧʣʘʥʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʩʪʦʣʴ ʵʬʬʝʢʪʠʚʥʳʝ ʚ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ, ʥʝ ʤʦʛʣʠ 

ʙʳʪʴ ʥʘʧʨʷʤʫʶ ʧʨʠʤʝʥʝʥʳ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʘʤʦʛʦ ʯʝʣʦʚʝʢʘ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʝʡʨʦʙʠʦʣʦʛʠʷ ʠ ʥʝʡʨʦʘʥʘʪʦʤʠʷ ʜʦʩʪʠʛʣʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʫʩʧʝʭʦʚ ʚ 

ʠʟʫʯʝʥʠʠ ʩʪʨʫʢʪʫʨʳ ʠ ʬʫʥʢʮʠʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. ɹʳʣʦ ʧʦʣʫʯʝʥʦ ʚʘʞʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ 

çʵʣʝʢʪʨʦʧʨʦʚʦʜʢʝè ʤʦʟʛʘ, ʭʦʪʷ ʧʦʥʠʤʘʥʠʝ ʝʛʦ ʚʳʩʰʠʭ ʬʫʥʢʮʠʡ ʦʩʪʘʚʘʣʦʩʴ ʦʛʨʘʥʠʯʝʥʥʳʤ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʦʟʛ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʯʨʝʟʚʳʯʘʡʥʦ ʩʣʦʞʥʫʶ ʩʠʩʪʝʤʫ, 

ʩʦʩʪʦʷʱʫʶ ʠʟ ʩʦʪʝʥ ʤʠʣʣʠʘʨʜʦʚ ʥʝʡʨʦʥʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʩʚʷʟʘʥ ʩ ʩʦʪʥʷʤʠ ʠʣʠ ʪʳʩʷʯʘʤʠ 

ʜʨʫʛʠʭ. ʕʪʘ ʩʣʦʞʥʦʩʪʴ ʧʦ ʤʥʦʛʠʤ ʧʘʨʘʤʝʪʨʘʤ ʧʨʝʚʦʩʭʦʜʠʪ ʩʦʚʨʝʤʝʥʥʳʝ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʳ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʙʣʘʛʦʜʘʨʷ ʫʩʠʣʠʷʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʤʦʟʛ ʧʨʦʜʦʣʞʘʝʪ ʨʘʩʢʨʳʚʘʪʴ ʩʚʦʠ ʩʝʢʨʝʪʳ 

ʚ ʭʦʜʝ ʦʜʥʦʛʦ ʠʟ ʩʘʤʳʭ ʤʘʩʰʪʘʙʥʳʭ ʠ ʘʤʙʠʮʠʦʟʥʳʭ ʥʘʫʯʥʳʭ ʧʨʦʝʢʪʦʚ ʚ ʠʩʪʦʨʠʠ. 

ʈʘʟʚʠʪʠʝ ʟʥʘʥʠʡ ʦ ʩʪʨʫʢʪʫʨʝ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʥʝʡʨʦʥʘ ʧʦʟʚʦʣʠʣʦ ʩʦʟʜʘʪʴ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʢʦʪʦʨʳʝ ʩʪʘʣʠ ʦʩʥʦʚʦʡ ʜʣʷ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʕʪʦ ʜʘʣʦ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʦʜʠʪʴ ʵʢʩʧʝʨʠʤʝʥʪʳ ʙʝʟ ʫʯʘʩʪʠʷ ʣʶʜʝʡ ʠʣʠ ʞʠʚʦʪʥʳʭ, ʨʝʰʘʷ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ ʵʪʠʯʝʩʢʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ. ʄʦʜʝʣʠ ʥʝ ʪʦʣʴʢʦ ʚʦʩʧʨʦʠʟʚʦʜʠʣʠ ʬʫʥʢʮʠʠ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʟʛʘ, ʥʦ ʠ ʚʳʧʦʣʥʷʣʠ ʧʦʣʝʟʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʟʘʜʘʯʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʝʨʝʜ ʥʝʡʨʦʩʝʪʝʚʳʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʜʚʝ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʮʝʣʠ: ʚʦ-ʧʝʨʚʳʭ, 

ʧʦʥʷʪʴ ʨʘʙʦʪʫ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʫʨʦʚʥʷʭ ʬʠʟʠʦʣʦʛʠʠ ʠ ʧʩʠʭʦʣʦʛʠʠ, ʘ ʚʦ-ʚʪʦʨʳʭ, 

ʨʘʟʨʘʙʦʪʘʪʴ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ (ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ), ʩʧʦʩʦʙʥʳʝ 

ʠʤʠʪʠʨʦʚʘʪʴ ʧʦʚʝʜʝʥʠʝ ʤʦʟʛʘ. 

ʇʩʠʭʦʣʦʛʠ ʧʨʝʜʣʦʞʠʣʠ ʤʦʜʝʣʠ ʦʙʫʯʝʥʠʷ ʯʝʣʦʚʝʢʘ, ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʚʣʠʷʪʝʣʴʥʳʭ 

ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʩʪʘʣʘ ʤʦʜʝʣʴ ɼ. ʍʵʙʙʘ. ʆʧʫʙʣʠʢʦʚʘʥʥʳʡ ʚ 1949 ʛʦʜʫ ʟʘʢʦʥ ʍʵʙʙʘ ʣʝʛ ʚ ʦʩʥʦʚʫ 

ʘʣʛʦʨʠʪʤʦʚ ʦʙʫʯʝʥʠʷ ʀʅʉ ʠ ʩʪʘʣ ʦʪʧʨʘʚʥʦʡ ʪʦʯʢʦʡ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ, ʜʦʧʦʣʥʝʥʥʳʝ ʥʦʚʳʤʠ ʤʝʪʦʜʘʤʠ, ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʢʘʢ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ 

ʤʦʛʫʪ ʫʯʠʪʴʩʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴʩʷ. 

ɺ 1950ï60-ʭ ʛʦʜʘʭ ʛʨʫʧʧʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʦʙʲʝʜʠʥʠʣʘ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠʜʝʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʝʨʚʳʭ ʀʅʉ. ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʤʦʤʝʥʪʦʚ ʩʪʘʣʦ 

ʧʦʷʚʣʝʥʠʝ ʨʘʙʦʪʳ ʌ. ʈʦʟʝʥʙʣʘʪʘ ʚ 1962 ʛʦʜʫ, ʚ ʢʦʪʦʨʦʡ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʥʦʚʳʡ ʪʠʧ ʀʅʉ ð 

ʧʝʨʩʝʧʪʨʦʥ [3, 11, 13, 15, 58, 71]. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʨʝʘʣʠʟʦʚʘʥʥʳʝ ʢʘʢ ʵʣʝʢʪʨʦʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, 

ʪʘʢʠʝ ʩʝʪʠ ʧʦʟʜʥʝʝ ʙʳʣʠ ʧʝʨʝʚʝʜʝʥʳ ʚ ʩʨʝʜʫ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʠ ʧʦ ʩʝʡ ʜʝʥʴ. 

ʇʝʨʚʳʝ ʫʩʧʝʰʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚʳʟʚʘʣʠ ʰʠʨʦʢʠʡ ʠʥʪʝʨʝʩ ʠ ʦʧʪʠʤʠʟʤ ʚ ʥʘʫʯʥʦʤ 

ʩʦʦʙʱʝʩʪʚʝ. ʅʘ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʢʘʟʘʣʦʩʴ, ʯʪʦ ʥʘʡʜʝʥ ʢʣʶʯ ʢ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʶ ʠʥʪʝʣʣʝʢʪʘ ʠ 

ʯʪʦ ʩʦʟʜʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʘʥʘʣʦʛʘ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʤʦʟʛʘ ð ʚʦʧʨʦʩ ʣʠʰʴ ʫʚʝʣʠʯʝʥʠʷ ʨʘʟʤʝʨʘ 

ʩʝʪʠ. ʆʜʥʘʢʦ ʵʪʘ ʫʚʝʨʝʥʥʦʩʪʴ ʚʩʢʦʨʝ ʙʳʣʘ ʧʦʢʦʣʝʙʣʝʥʘ. ʉʝʪʠ ʩʪʦʣʢʥʫʣʠʩʴ ʩ ʥʝʩʧʦʩʦʙʥʦʩʪʴʶ 
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ʨʝʰʘʪʴ ʟʘʜʘʯʠ, ʚʥʝʰʥʝ ʧʦʭʦʞʠʝ ʥʘ ʫʞʝ ʨʝʰʸʥʥʳʝ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʥʘʯʘʣʫ ʛʣʫʙʦʢʦʛʦ ʘʥʘʣʠʟʘ ʠʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ. 

ʄʠʥʩʢʠʡ, ʧʨʠʤʝʥʠʚ ʩʪʨʦʛʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʜʦʢʘʟʘʣ ʨʷʜ ʪʝʦʨʝʤ, ʢʘʩʘʶʱʠʭʩʷ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʀʅʉ. ɽʛʦ ʨʘʙʦʪʘ 1969 ʛʦʜʘ ʩʦʚʤʝʩʪʥʦ ʩ ʇʘʡʧʝʨʪʦʤ [11, 71] ʩʦʜʝʨʞʘʣʘ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʪʦʛʦ, ʯʪʦ ʦʜʥʦʩʣʦʡʥʳʝ ʩʝʪʠ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʝ ʩʧʦʩʦʙʥʳ ʨʝʰʘʪʴ ʜʘʞʝ ʧʨʦʩʪʳʝ 

ʣʦʛʠʯʝʩʢʠʝ ʟʘʜʘʯʠ, ʪʘʢʠʝ ʢʘʢ çʠʩʢʣʶʯʘʶʱʝʝ ʀʃʀè. ʄʠʥʩʢʠʡ ʚʳʨʘʞʘʣ ʩʦʤʥʝʥʠʝ ʚ 

ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʧʝʨʝʭʦʜʘ ʢ ʤʥʦʛʦʩʣʦʡʥʳʤ ʩʠʩʪʝʤʘʤ: çʇʝʨʩʝʧʪʨʦʥ ʧʦʢʘʟʘʣ ʩʝʙʷ 

ʟʘʩʣʫʞʠʚʘʶʱʠʤ ʠʟʫʯʝʥʠʷ, ʥʝʩʤʦʪʨʷ ʥʘ ʞʝʩʪʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ (ʠ ʜʘʞʝ ʙʣʘʛʦʜʘʨʷ ʵʪʦʤʫ). ʋ ʥʝʛʦ 

ʤʥʦʛʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ ʩʚʦʡʩʪʚ: ʣʠʥʝʡʥʦʩʪʴ, ʟʘʥʠʤʘʪʝʣʴʥʘʷ ʪʝʦʨʝʤʘ ʦʙ ʦʙʫʯʝʥʠʠ, ʧʨʦʩʪʦʪʘ 

ʤʦʜʝʣʠ ʧʘʨʘʣʣʝʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ. ʅʝʪ ʦʩʥʦʚʘʥʠʡ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʵʪʠ ʜʦʩʪʦʠʥʩʪʚʘ ʩʦʭʨʘʥʷʪʩʷ 

ʧʨʠ ʧʝʨʝʭʦʜʝ ʢ ʤʥʦʛʦʩʣʦʡʥʳʤ ʩʠʩʪʝʤʘʤ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʤʳ ʩʯʠʪʘʝʤ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʢʨʝʧʣʝʥʠʝ (ʠʣʠ ʦʧʨʦʚʝʨʞʝʥʠʝ) ʥʘʰʝʛʦ ʠʥʪʫʠʪʠʚʥʦʛʦ ʫʙʝʞʜʝʥʠʷ ʚ ʪʦʤ, ʯʪʦ 

ʪʘʢʦʡ ʧʝʨʝʭʦʜ ʙʝʩʧʣʦʜʝʥè. 

ɸʚʪʦʨʠʪʝʪ ʄʠʥʩʢʦʛʦ ʠ ʩʪʨʦʛʦʩʪʴ ʝʛʦ ʘʨʛʫʤʝʥʪʘʮʠʠ ʚʳʟʚʘʣʠ ʜʦʚʝʨʠʝ ʢ ʢʥʠʛʝ. ɽʸ 

ʚʳʚʦʜʳ ʙʳʣʠ ʧʨʠʟʥʘʥʳ ʥʝʦʧʨʦʚʝʨʞʠʤʳʤʠ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʩʥʠʞʝʥʠʶ ʠʥʪʝʨʝʩʘ ʢ ʵʪʦʡ ʦʙʣʘʩʪʠ. 

ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʥʘʯʘʣʠ ʧʝʨʝʢʣʶʯʘʪʴʩʷ ʥʘ ʜʨʫʛʠʝ ʥʘʧʨʘʚʣʝʥʠʷ, ʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʫʙʩʠʜʠʠ 

ʙʳʣʠ ʧʝʨʝʥʘʧʨʘʚʣʝʥʳ ʚ ʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʩʬʝʨʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʀʅʉ ʙʳʣʠ ʧʨʘʢʪʠʯʝʩʢʠ 

ʟʘʙʳʪʳ ʧʦʯʪʠ ʥʘ ʜʚʘ ʜʝʩʷʪʠʣʝʪʠʷ. 

ʆʜʥʘʢʦ ʥʝʢʦʪʦʨʳʝ ʫʯʝʥʳʝ, ʪʘʢʠʝ ʢʘʢ ʂʦʭʦʥʝʥ, ɻʨʦʩʩʙʝʨʛ ʠ ɸʥʜʝʨʩʦʥ, ʧʨʦʜʦʣʞʘʣʠ 

ʨʘʙʦʪʘʪʴ ʥʘʜ ʧʨʦʙʣʝʤʦʡ. ʀʭ ʨʝʟʫʣʴʪʘʪʳ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʚ 70ï80-ʭ ʛʦʜʘʭ ʚ ʨʘʟʣʠʯʥʳʭ 

ʤʘʣʦʠʟʚʝʩʪʥʳʭ ʞʫʨʥʘʣʘʭ, ʟʘʣʦʞʠʣʠ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʬʫʥʜʘʤʝʥʪ ʜʣʷ ʩʦʚʨʝʤʝʥʥʳʭ 

ʤʥʦʛʦʩʣʦʡʥʳʭ ʩʝʪʝʡ. ʆʮʝʥʢʘ ʄʠʥʩʢʦʛʦ ʦʢʘʟʘʣʘʩʴ ʯʝʨʝʩʯʫʨ ʧʝʩʩʠʤʠʩʪʠʯʥʦʡ: ʤʥʦʛʠʝ ʟʘʜʘʯʠ, 

ʨʘʥʝʝ ʩʯʠʪʘʚʰʠʝʩʷ ʥʝʚʦʟʤʦʞʥʳʤʠ, ʩʝʛʦʜʥʷ ʫʩʧʝʰʥʦ ʨʝʰʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʪʘʥʜʘʨʪʥʳʭ 

ʧʨʦʮʝʜʫʨ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ. 

2.2. ʅʝʡʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ 

ʈʘʟʚʠʪʠʝ ʀʅʉ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ ʜʦʩʪʠʞʝʥʠʷʤʠ ʥʝʡʨʦʙʠʦʣʦʛʠʠ, ʠʟʫʯʘʶʱʝʡ ʩʪʨʫʢʪʫʨʫ ʠ 

ʬʫʥʢʮʠʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ð ʤʦʟʛʘ [3, 11, 15, 17, 71]. ʎʝʥʪʨʘʣʴʥʳʤ 

ʚʦʧʨʦʩʦʤ ʵʪʦʡ ʥʘʫʢʠ ʷʚʣʷʝʪʩʷ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʦʨʛʘʥʠʟʘʮʠʝʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʠ ʝʸ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ: ʦʪ 

ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʠ ʢʣʝʪʦʯʥʦʛʦ ʜʦ ʩʠʩʪʝʤʥʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ. ʊʨʘʜʠʮʠʦʥʥʳʡ ʧʦʜʭʦʜ 

ʥʝʡʨʦʙʠʦʣʦʛʠʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʦʪ ʧʨʦʩʪʳʭ ʵʣʝʤʝʥʪʦʚ ʢ ʙʦʣʝʝ 

ʩʣʦʞʥʳʤ ʩʪʨʫʢʪʫʨʘʤ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʥʘʯʠʥʘʶʪʩʷ ʩ ʢʣʝʪʦʯʥʦʛʦ ʫʨʦʚʥʷ, ʛʜʝ ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʦʣʝʢʫʣʷʨʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʬʦʨʤʠʨʫʝʪ ʥʝʡʨʦʥ ʢʘʢ ʙʘʟʦʚʳʡ ʵʣʝʤʝʥʪ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ. ʉʦʚʨʝʤʝʥʥʳʝ 

ʥʝʡʨʦʩʝʪʝʚʳʝ ʤʦʜʝʣʠ ʩʪʨʦʷʪʩʷ ʩ ʫʯʝʪʦʤ ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʟʛʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʠʭ 

ʵʣʝʤʝʥʪʳ ʠʤʠʪʠʨʫʶʪ ʢʣʶʯʝʚʳʝ ʬʫʥʢʮʠʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʝʡʨʦʥʦʚ. ʊʘʢʠʝ ʵʣʝʤʝʥʪʳ 

ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʠʣʠ ʥʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʘʥʘʪʦʤʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʤʦʟʛʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʚʥʝʰʥʝʝ ʫʧʨʦʱʝʥʠʝ, ʀʅʉ ʜʝʤʦʥʩʪʨʠʨʫʶʪ 

ʤʥʦʞʝʩʪʚʦ ʩʚʦʡʩʪʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʟʛʘ. 

ʎʝʥʪʨʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʥʦʡ ʝʜʠʥʠʮʝʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʥʝʡʨʦʥ ð 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʢʣʝʪʢʘ, ʚʳʧʦʣʥʷʶʱʘʷ ʬʫʥʢʮʠʠ ʧʨʠʝʤʘ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʝʨʝʜʘʯʠ 

ʠʥʬʦʨʤʘʮʠʠ ʧʦʩʨʝʜʩʪʚʦʤ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʭ ʠʤʧʫʣʴʩʦʚ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʢʣʝʪʦʢ 

ʦʨʛʘʥʠʟʤʘ, ʥʝʡʨʦʥʳ ʦʙʣʘʜʘʶʪ ʫʥʠʢʘʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʦʙʨʘʙʦʪʢʝ ʩʠʛʥʘʣʦʚ. ʀʭ ʬʦʨʤʘ 

ʨʘʟʥʦʦʙʨʘʟʥʘ ʠ ʟʘʚʠʩʠʪ ʦʪ ʣʦʢʘʣʠʟʘʮʠʠ ʠ ʬʫʥʢʮʠʡ ʚ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʝ. ʅʘ ʨʠʩʫʥʢʝ 2.1 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʩʪʨʦʝʥʠʷ ʪʠʧʠʯʥʦʛʦ ʥʝʡʨʦʥʘ. ʂʣʝʪʢʘ ʩʦʩʪʦʠʪ ʠʟ ʪʝʣʘ (ʩʦʤʳ), ʨʘʟʤʝʨʦʤ ʦʪ 

3 ʜʦ 100 ʤʠʢʨʦʥ, ʠ ʜʚʫʭ ʪʠʧʦʚ ʦʪʨʦʩʪʢʦʚ: ʜʝʥʜʨʠʪʦʚ, ʩʣʫʞʘʱʠʭ ʚʭʦʜʥʳʤʠ ʢʘʥʘʣʘʤʠ, ʠ 

ʘʢʩʦʥʘ ð ʚʳʚʦʜʥʦʛʦ ʦʪʨʦʩʪʢʘ, ʜʣʠʥʘ ʢʦʪʦʨʦʛʦ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʜʝʩʷʪʢʦʚ ʩʘʥʪʠʤʝʪʨʦʚ ʠ ʜʘʞʝ 

ʤʝʪʨʦʚ. 

ɸʢʩʦʥ ʦʢʨʫʞʸʥ ʤʝʤʙʨʘʥʦʡ ʪʦʣʱʠʥʦʡ ʦʢʦʣʦ 75 ʘʥʛʩʪʨʝʤ, ʦʙʣʘʜʘʶʱʝʡ ʥʠʟʢʦʡ 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴʶ. ʈʘʟʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʦʚ ʤʝʞʜʫ ʚʥʫʪʨʝʥʥʝʡ ʠ ʚʥʝʰʥʝʡ ʩʪʦʨʦʥʘʤʠ 

ʤʝʤʙʨʘʥʳ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʠʦʥʥʳʤʠ ʥʘʩʦʩʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʨʘʟʣʠʯʥʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ 
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ʠʦʥʦʚ K+ ʠ Na+. ɺ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ ʚʥʫʪʨʠʢʣʝʪʦʯʥʘʷ ʩʨʝʜʘ ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʝ ʠʦʥʦʚ ʢʘʣʠʷ, ʯʝʤ 

ʥʘʪʨʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʚʳʭʦʜʫ K+ ʠʟ ʢʣʝʪʢʠ ʠ ʩʦʟʜʘʥʠʶ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʦʢʦʷ, 

ʩʦʩʪʘʚʣʷʶʱʝʛʦ ʦʢʦʣʦ ï 65 ʤɺ. 

 

ʈʠʩʫʥʦʢ 2.1 - ʊʠʧʠʯʥʘʷ ʩʭʝʤʘ ʩʪʨʦʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʝʡʨʦʥʘ  

 

ʇʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ʤʝʤʙʨʘʥʘ ʘʢʩʦʥʘ ʠʟʤʝʥʷʝʪ ʩʚʦʶ ʧʨʦʥʠʮʘʝʤʦʩʪʴ. 

ʂʦʛʜʘ ʩʫʤʤʘʨʥʳʡ ʧʦʪʝʥʮʠʘʣ ʜʦʩʪʠʛʘʝʪ ʧʦʨʦʛʦʚʦʛʦ ʟʥʘʯʝʥʠʷ (~ï50 ʤɺ), ʧʨʦʠʩʭʦʜʠʪ 

ʜʝʧʦʣʷʨʠʟʘʮʠʷ ʤʝʤʙʨʘʥʳ, ʧʨʠ ʢʦʪʦʨʦʡ ʦʥʘ ʚʨʝʤʝʥʥʦ ʤʝʥʷʝʪ ʧʦʣʷʨʥʦʩʪʴ, ʬʦʨʤʠʨʫʷ ʧʦʪʝʥʮʠʘʣ 

ʜʝʡʩʪʚʠʷ (~+40 ʤɺ). ʕʪʦ ʷʚʣʝʥʠʝ ʜʣʠʪʩʷ ʦʢʦʣʦ 2 ʤʩ ʠ ʩʚʷʟʘʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʦʥʠʮʘʝʤʦʩʪʠ 

ʜʣʷ ʠʦʥʦʚ Na+. ɿʘʪʝʤ ʠʦʥʳ ʢʘʣʠʷ ʧʦʢʠʜʘʶʪ ʢʣʝʪʢʫ, ʚʦʩʩʪʘʥʘʚʣʠʚʘʷ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʟʘʨʷʜ 

ʚʥʫʪʨʠ, ʧʦʩʣʝ ʯʝʛʦ ʥʘʩʪʫʧʘʝʪ ʧʝʨʠʦʜ ʨʝʬʨʘʢʪʝʨʥʦʩʪʠ (~200 ʤʩ), ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʥʝʡʨʦʥ ʥʝ 

ʨʝʘʛʠʨʫʝʪ ʥʘ ʚʥʝʰʥʠʝ ʩʠʛʥʘʣʳ ʠ ʧʦʪʝʥʮʠʘʣ ʚʥʫʪʨʠ ʘʢʩʦʥʘ ʩʪʘʙʠʣʠʟʠʨʫʝʪʩʷ ʥʘ ʫʨʦʚʥʝ ~ï70 

ʤɺ. 

ʕʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʡ ʠʤʧʫʣʴʩ, ʥʘʟʳʚʘʝʤʳʡ ʩʧʘʡʢʦʤ, ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʚʜʦʣʴ ʘʢʩʦʥʘ ʙʝʟ 

ʟʘʪʫʭʘʥʠʷ ʙʣʘʛʦʜʘʨʷ ʣʦʢʘʣʴʥʳʤ ʠʦʥʥʳʤ ʛʨʘʜʠʝʥʪʘʤ. ʉʢʦʨʦʩʪʴ ʝʛʦ ʧʝʨʝʜʘʯʠ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 100 

ʜʦ 1000 ʩʤ/ʩ. ʉʧʘʡʢ ʧʝʨʝʜʘʝʪʩʷ ʜʨʫʛʠʤ ʥʝʡʨʦʥʘʤ ʯʝʨʝʟ ʩʠʥʘʧʩʳ ð ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ 

ʫʯʘʩʪʢʠ ʢʦʥʪʘʢʪʘ ʤʝʞʜʫ ʘʢʩʦʥʦʤ ʦʜʥʦʛʦ ʠ ʜʝʥʜʨʠʪʘʤʠ ʜʨʫʛʠʭ ʥʝʡʨʦʥʦʚ. ʉʠʥʘʧʩʳ ʦʙʣʘʜʘʶʪ 

ʩʣʦʞʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʧʦʩʨʝʜʩʪʚʦʤ ʭʠʤʠʯʝʩʢʠʭ ʠʣʠ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ. ɺ ʭʠʤʠʯʝʩʢʠʭ ʩʠʥʘʧʩʘʭ ʧʝʨʝʜʘʯʘ ʩʠʛʥʘʣʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʥʝʡʨʦʤʝʜʠʘʪʦʨʦʚ, ʠʟʤʝʥʷʶʱʠʭ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʤʝʤʙʨʘʥʳ ʧʨʠʥʠʤʘʶʱʝʛʦ ʥʝʡʨʦʥʘ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʤʝʜʠʘʪʦʨʘ, ʩʠʥʘʧʩ ʤʦʞʝʪ ʙʳʪʴ ʚʦʟʙʫʞʜʘʶʱʠʤ ʠʣʠ ʪʦʨʤʦʟʷʱʠʤ. 

ʆʙʳʯʥʦ ʚʩʝ ʦʪʨʦʩʪʢʠ ʦʜʥʦʛʦ ʥʝʡʨʦʥʘ ʚʳʨʘʙʘʪʳʚʘʶʪ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʤʝʜʠʘʪʦʨ, ʦʧʨʝʜʝʣʷʷ ʝʛʦ 

ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʨʦʣʴ ʚ ʩʝʪʠ. 

ʉʝʪʴ ʠʟ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʥʝʡʨʦʥʦʚ ʦʙʨʘʟʫʝʪ ʩʣʦʞʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʛʜʝ ʢʘʞʜʳʡ 

ʥʝʡʨʦʥ ʩʚʷʟʘʥ ʚ ʩʨʝʜʥʝʤ ʩ 10įï10  ʜʨʫʛʠʤʠ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʡʨʦʥʦʚ ʚ ʮʝʥʪʨʘʣʴʥʦʡ 

ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʝ ʯʝʣʦʚʝʢʘ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 10ĭï10ĭĭ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ ʛʨʫʧʧʳ 

ʥʝʡʨʦʥʦʚ ʚ ʦʙʲʝʤʝ ~1 ʤʤį ʬʦʨʤʠʨʫʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʘʚʪʦʥʦʤʥʳʝ ʣʦʢʘʣʴʥʳʝ ʩʝʪʠ, 

ʚʳʧʦʣʥʷʶʱʠʝ ʢʦʥʢʨʝʪʥʳʝ ʬʫʥʢʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʝʭʦʜ ʦʪ ʠʟʫʯʝʥʠʷ ʦʪʜʝʣʴʥʦʛʦ ʥʝʡʨʦʥʘ 

ʢ ʘʥʘʣʠʟʫ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʷʚʣʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʵʪʘʧʦʤ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʥʝʡʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʩʣʫʞʠʪ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʦʚʨʝʤʝʥʥʳʭ ʤʦʜʝʣʝʡ ʀʀ. 

2.3. ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʬʦʨʤʘʣʴʥʳʝ ʤʦʜʝʣʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ 

ʎʝʥʪʨʘʣʴʥʳʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʝʜʠʥʠʮʘʤʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʦʪʜʝʣʴʥʳʝ 

ʢʣʝʪʢʠ, ʥʘʟʳʚʘʝʤʳʝ ʥʝʡʨʦʥʘʤʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʦʙʱʠʭ ʯʝʨʪ ʩ ʜʨʫʛʠʤʠ ʪʠʧʘʤʠ ʢʣʝʪʦʢ 

ʦʨʛʘʥʠʟʤʘ, ʥʝʡʨʦʥʳ ʨʝʟʢʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʥʠʭ ʧʦ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ 

ʥʘʟʥʘʯʝʥʠʶ. ʆʥʠ ʚʳʧʦʣʥʷʶʪ ʢʣʶʯʝʚʳʝ ʟʘʜʘʯʠ ð ʧʨʠʸʤ, ʵʣʝʤʝʥʪʘʨʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠ 

ʧʝʨʝʜʘʯʘ ʠʥʬʦʨʤʘʮʠʠ ʜʨʫʛʠʤ ʥʝʡʨʦʥʘʤ ʧʦʩʨʝʜʩʪʚʦʤ ʥʝʨʚʥʳʭ ʠʤʧʫʣʴʩʦʚ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʡ 

ʧʨʠʨʦʜʳ. 
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ɸʢʪʠʚʥʦʩʪʴ ʥʝʡʨʦʥʦʚ ʚ ʧʨʦʮʝʩʩʝ ʧʝʨʝʜʘʯʠ ʠ ʦʙʨʘʙʦʪʢʠ ʥʝʨʚʥʳʭ ʠʤʧʫʣʴʩʦʚ 

ʨʝʛʫʣʠʨʫʝʪʩʷ ʩʚʦʡʩʪʚʘʤʠ ʤʝʤʙʨʘʥʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʟʤʝʥʷʪʴʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʥʘʧʪʠʯʝʩʢʠʭ 

ʤʝʜʠʘʪʦʨʦʚ. ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝʡʨʦʥʦʚ ʩʧʦʩʦʙʥʳ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʫʩʣʦʚʠʷʤ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ʅʝʡʨʦʥʳ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʦʩʥʦʚʥʳʝ ʪʠʧʳ ʢʦʪʦʨʳʭ, ʘ 

ʪʘʢʞʝ ʩʭʝʤʳ ʧʨʦʚʦʜʷʱʠʭ ʧʫʪʝʡ ʤʦʟʛʘ ʛʝʥʝʪʠʯʝʩʢʠ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʳ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ 

ʚʦʟʤʦʞʥʳ ʣʦʢʘʣʴʥʳʝ ʚʠʜʦʠʟʤʝʥʝʥʠʷ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʥʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ 

ʤʝʞʜʫ ʥʝʡʨʦʥʘʤʠ. 

ɺ ʨʘʙʦʪʝ ʄʘʢ-ʂʘʣʣʦʢʘ ʠ ʇʠʪʪʩʘ ʧʨʝʜʣʦʞʝʥʘ ʤʦʜʝʣʴ, ʚ ʢʦʪʦʨʦʡ ʥʝʡʨʦʥ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʢʘʢ ʙʠʥʘʨʥʳʡ ʵʣʝʤʝʥʪ [71]. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʵʪʦʡ ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2.2.  

 

 

ʈʠʩʫʥʦʢ 2.2 - ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʬʦʨʤʘʣʴʥʦʛʦ ʥʝʡʨʦʥʘ ʄʘʢ-ʂʘʣʣʦʢʘ ʠ ʇʠʪʪʩʘ: X ð 

ʚʝʢʪʦʨ ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ʥʝʡʨʦʥʘ; w ð ʚʝʢʪʦʨ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʚʝʩʦʚ ʥʝʡʨʦʥʘ; Ɇ ð ʚʭʦʜʥʦʡ 

ʩʫʤʤʘʪʦʨ ʥʝʡʨʦʥʘ; NET = ×wĀx ð ʚʳʭʦʜʥʦʡ ʩʠʛʥʘʣ ʚʭʦʜʥʦʛʦ ʩʫʤʤʘʪʦʨʘ; fů ð 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ; y = f(p) ð ʚʳʭʦʜʥʦʡ ʩʠʛʥʘʣ ʥʝʡʨʦʥʘ. 

 

ɺʭʦʜʥʳʝ ʩʠʛʥʘʣʳ xj (j=1, 2, ..., N) ʩʫʤʤʠʨʫʶʪʩʷ ʩ ʫʯʝʪʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʝʩʦʚ wij 

(ʩʠʛʥʘʣ ʧʦʩʪʫʧʘʝʪ ʦʪ ʫʟʣʘ i ʢ ʫʟʣʫ j) ʚ ʩʫʤʤʘʪʦʨʝ, ʧʦʩʣʝ ʯʝʛʦ ʨʝʟʫʣʴʪʘʪ ʩʨʘʚʥʠʚʘʝʪʩʷ ʩ 

ʧʦʨʦʛʦʚʳʤ ʟʥʘʯʝʥʠʝʤ wi0. ɺʳʭʦʜʥʦʡ ʩʠʛʥʘʣ ʥʝʡʨʦʥʘ yi ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠ ʵʪʦʤ ʟʘʚʠʩʠʤʦʩʪʴʶ: 

 0

1

( )
N

i ij j i

j

y f w x t ws
=

å õ
= +æ ö
ç ÷
ä . (2.1) 

ɸʨʛʫʤʝʥʪʦʤ ʬʫʥʢʮʠʠ ʚʳʩʪʫʧʘʝʪ ʩʫʤʤʘʨʥʳʡ ʩʠʛʥʘʣ. ʌʫʥʢʮʠʷ fů(NET) ʥʘʟʳʚʘʝʪʩʷ 

ʬʫʥʢʮʠʝʡ ʘʢʪʠʚʘʮʠʠ. ɺ ʤʦʜʝʣʠ ʄʘʢ-ʂʘʣʣʦʢʘ-ʇʠʪʪʩʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʨʦʛʦʚʘʷ ʬʫʥʢʮʠʷ 

ʩʣʝʜʫʶʱʝʛʦ ʚʠʜʘ: 
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ʉ ʩʦʚʨʝʤʝʥʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʬʦʨʤʘʣʴʥʳʡ ʥʝʡʨʦʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ 

ʤʦʜʝʣʴ ʧʨʦʩʪʦʛʦ ʧʨʦʮʝʩʩʦʨʘ, ʠʤʝʶʱʝʛʦ ʥʝʩʢʦʣʴʢʦ ʚʭʦʜʦʚ ʠ ʦʜʠʥ ʚʳʭʦʜ. ɺʝʢʪʦʨ ʚʭʦʜʥʳʭ 

ʩʠʛʥʘʣʦʚ x (ʧʦʩʪʫʧʘʶʱʠʭ ʯʝʨʝʟ çʜʝʥʜʨʠʪʳè) ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʥʝʡʨʦʥʦʤ ʚ ʚʳʭʦʜʥʦʡ ʩʠʛʥʘʣ y 

(ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʳʡ ʧʦ çʘʢʩʦʥʫè) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ: ʣʦʢʘʣʴʥʦʡ 

ʧʘʤʷʪʠ, ʙʣʦʢʘ ʩʫʤʤʠʨʦʚʘʥʠʷ ʠ ʙʣʦʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ fů. 

ʇʦʤʠʤʦ ʧʦʨʦʛʦʚʳʭ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʬʫʥʢʮʠʡ ʘʢʪʠʚʘʮʠʠ 

ʥʝʡʨʦʥʘ (ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ): 

1. ʃʠʥʝʡʥʘʷ ʬʫʥʢʮʠʷ ʘʢʪʠʚʘʮʠʠ: 

 y k NET= ³ , (2.3) 

ʛʜʝ k ð ʥʝʢʦʪʦʨʳʡ ʢʦʵʬʬʠʮʠʝʥʪ. 

2. ʌʫʥʢʮʠʷ ʌʝʨʤʠ (ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʘʷ ʩʠʛʤʦʠʜʘ): 
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3. ʈʘʮʠʦʥʘʣʴʥʘʷ ʩʠʛʤʦʠʜʘ: 
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, (2.5) 

ʛʜʝ c ð ʥʝʢʦʪʦʨʘʷ ʢʦʥʩʪʘʥʪʘ. 

4. ɻʠʧʝʨʙʦʣʠʯʝʩʢʠʡ ʪʘʥʛʝʥʩ: 
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ɻʨʘʬʠʢʠ ʩʠʛʤʦʠʜʘʣʴʥʦʡ ʠ ʪʘʥʛʝʥʮʠʘʣʴʥʦʡ ʬʫʥʢʮʠʡ ʘʢʪʠʚʘʮʠʠ ʧʨʠʚʝʜʝʥʳ ʥʘ 

ʨʠʩʫʥʢʝ 2.3. 

 

 

ʈʠʩʫʥʦʢ 2.3 - ʉʠʛʤʦʠʜʘʣʴʥʘʷ (ʩʣʝʚʘ) ʠ ʪʘʥʛʝʥʮʠʘʣʴʥʘʷ (ʩʧʨʘʚʘ) ʬʫʥʢʮʠʠ ʘʢʪʠʚʘʮʠʠ 

 

ʇʦ ʘʥʘʣʦʛʠʠ ʩ ʵʣʝʢʪʨʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʩʠʛʤʦʠʜʘʣʴʥʫʶ (S-ʦʙʨʘʟʥʫʶ) ʘʢʪʠʚʘʮʠʦʥʥʫʶ 

ʬʫʥʢʮʠʶ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʥʝʣʠʥʝʡʥʦʡ ʫʩʠʣʠʪʝʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʥʝʡʨʦʥʘ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ ʚʳʯʠʩʣʷʝʪʩʷ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʧʨʠʨʘʱʝʥʠʷ ʚʝʣʠʯʠʥʳ y = OUT, 

ʚʳʟʚʘʥʥʦʤʫ ʤʘʣʦʤʫ ʧʨʠʨʘʱʝʥʠʶ ʚʝʣʠʯʠʥʳ NET. ʆʥ ʚʳʨʘʞʘʝʪʩʷ ʥʘʢʣʦʥʦʤ ʢʨʠʚʦʡ ʧʨʠ 

ʦʧʨʝʜʝʣʸʥʥʦʤ ʫʨʦʚʥʝ ʚʦʟʙʫʞʜʝʥʠʷ ʠ ʠʟʤʝʥʷʝʪʩʷ ʦʪ ʤʘʣʳʭ ʟʥʘʯʝʥʠʡ ʧʨʠ ʙʦʣʴʰʠʭ 

ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʚʦʟʙʫʞʜʝʥʠʷʭ (ʢʨʠʚʘʷ ʧʦʯʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʘ) ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʨʠ 

ʥʫʣʝʚʦʤ ʚʦʟʙʫʞʜʝʥʠʠ ʠ ʩʥʦʚʘ ʫʤʝʥʴʰʘʝʪʩʷ, ʢʦʛʜʘ ʚʦʟʙʫʞʜʝʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʴʰʠʤ 

ʧʦʣʦʞʠʪʝʣʴʥʳʤ. 

ɺ 1973 ʛʦʜʫ ɻʨʦʩʩʙʝʨʛ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʦʜʦʙʥʘʷ ʥʝʣʠʥʝʡʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʝʰʘʝʪ 

ʧʨʦʙʣʝʤʫ ʥʘʩʳʱʝʥʠʷ ʰʫʤʦʤ. ʀʅʉ ʤʦʞʝʪ ʦʙʨʘʙʘʪʳʚʘʪʴ ʢʘʢ ʩʣʘʙʳʝ, ʪʘʢ ʠ ʩʠʣʴʥʳʝ ʩʠʛʥʘʣʳ. 

ʉʣʘʙʳʝ ʩʠʛʥʘʣʳ ʥʫʞʜʘʶʪʩʷ ʚ ʙʦʣʴʰʝʤ ʩʝʪʝʚʦʤ ʫʩʠʣʝʥʠʠ, ʯʪʦʙʳ ʜʘʪʴ ʟʘʤʝʪʥʳʡ ʚʳʭʦʜ. 

ʆʜʥʘʢʦ ʫʩʠʣʠʪʝʣʴʥʳʝ ʢʘʩʢʘʜʳ ʩ ʙʦʣʴʰʠʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʫʩʠʣʝʥʠʷ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ 

ʥʘʩʳʱʝʥʠʶ ʚʳʭʦʜʘ ʰʫʤʘʤʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʢʦʪʦʨʳʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʣʶʙʦʡ ʬʠʟʠʯʝʩʢʠ 

ʨʝʘʣʠʟʦʚʘʥʥʦʡ ʩʝʪʠ. ʉʠʣʴʥʳʝ ʚʭʦʜʥʳʝ ʩʠʛʥʘʣʳ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʪʘʢʞʝ ʙʫʜʫʪ ʧʨʠʚʦʜʠʪʴ ʢ 

ʥʘʩʳʱʝʥʠʶ ʫʩʠʣʠʪʝʣʴʥʳʭ ʢʘʩʢʘʜʦʚ, ʠʩʢʣʶʯʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʝʟʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚʳʭʦʜʘ. ʎʝʥʪʨʘʣʴʥʘʷ ʦʙʣʘʩʪʴ ʩʠʛʤʦʠʜʘʣʴʥʦʡ ʬʫʥʢʮʠʠ, ʠʤʝʶʱʘʷ ʙʦʣʴʰʠʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʫʩʠʣʝʥʠʷ, ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʫ ʦʙʨʘʙʦʪʢʠ ʩʣʘʙʳʭ ʩʠʛʥʘʣʦʚ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʙʣʘʩʪʠ ʩ ʤʘʣʳʤ 

ʫʩʠʣʝʥʠʝʤ ʥʘ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʤ ʢʦʥʮʘʭ ʧʦʜʭʦʜʷʪ ʜʣʷ ʙʦʣʴʰʠʭ ʚʦʟʙʫʞʜʝʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʡʨʦʥ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʩ ʙʦʣʴʰʠʤ ʫʩʠʣʝʥʠʝʤ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʫʨʦʚʥʷ 

ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ. 

ɼʘʣʴʥʝʡʰʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʧʨʝʜʧʦʣʘʛʘʣʠʩʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʥʦʛʦʩʣʦʡʥʳʭ 

ʧʝʨʩʝʧʪʨʦʥʦʚ (Multi-Layer Perceptron ð MLP), ʦʜʥʘʢʦ ʜʦʣʛʦʝ ʚʨʝʤʷ ʥʝ ʙʳʣʦ ʪʝʦʨʝʪʠʯʝʩʢʠ 

ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʜʣʷ ʦʙʫʯʝʥʠʷ ʤʥʦʛʦʩʣʦʡʥʳʭ ʀʅʉ. ʃʠʰʴ ʚ 1986 ʛʦʜʫ ʧʦʯʪʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ ʨʘʙʦʪʘʭ [11, 15, 71] ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʘʣʛʦʨʠʪʤ ʦʙʫʯʝʥʠʷ ʤʥʦʛʦʩʣʦʡʥʳʭ 

ʧʝʨʩʝʧʪʨʦʥʦʚ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʚʳʯʠʩʣʝʥʠʠ ʛʨʘʜʠʝʥʪʘ ʬʫʥʢʮʠʠ ʦʰʠʙʢʠ, ʢʦʪʦʨʳʡ ʙʳʣ ʥʘʟʚʘʥ 

ʦʙʨʘʪʥʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʦʰʠʙʢʠ (Error Back Propagation). 

ʉʧʦʩʦʙʥʦʩʪʴ ʢ ʦʙʫʯʝʥʠʶ ʷʚʣʷʝʪʩʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʩʚʦʡʩʪʚʦʤ ʤʦʟʛʘ. ɺ ʢʦʥʪʝʢʩʪʝ 

ʀʅʉ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʠʤʝʝʪ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ. ʅʘʩʪʨʦʡʢʘ ʚʝʩʦʚ ʠ ʘʨʭʠʪʝʢʪʫʨʳ 
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ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʮʝʜʫʨʦʡ ʦʙʫʯʝʥʠʷ. ʉʝʪʴ 

ʦʙʫʯʘʝʪʩʷ, ʯʪʦʙʳ ʜʣʷ ʥʝʢʦʪʦʨʦʛʦ ʤʥʦʞʝʩʪʚʘ ʚʭʦʜʦʚ ʜʘʚʘʪʴ ʞʝʣʘʝʤʦʝ (ʠʣʠ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, 

ʩʦʛʣʘʩʦʚʘʥʥʦʝ ʩ ʥʠʤ) ʤʥʦʞʝʩʪʚʦ ʚʳʭʦʜʦʚ. ʃʶʙʦʝ ʪʘʢʦʝ ʚʭʦʜʥʦʝ (ʠʣʠ ʚʳʭʦʜʥʦʝ) ʤʥʦʞʝʩʪʚʦ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʚʝʢʪʦʨ. ʆʙʫʯʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʝʜʲʷʚʣʝʥʠʷ ʚʭʦʜʥʳʭ ʚʝʢʪʦʨʦʚ ʩ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʦʡ ʚʝʩʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʦʧʨʝʜʝʣʸʥʥʦʡ ʧʨʦʮʝʜʫʨʦʡ. ɺ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʚʝʩʘ ʩʝʪʠ ʧʦʩʪʝʧʝʥʥʦ ʩʪʘʥʦʚʷʪʩʷ ʪʘʢʠʤʠ, 

ʯʪʦʙʳ ʢʘʞʜʳʡ ʚʭʦʜʥʦʡ ʚʝʢʪʦʨ ʧʦʨʦʞʜʘʣ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʚʳʭʦʜʥʦʡ ʚʝʢʪʦʨ. 

2.4. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʝ ʦ ʥʝʡʨʦʩʝʪʷʭ ʦʪʩʫʪʩʪʚʫʝʪ ʝʜʠʥʘʷ, ʦʙʱʝʧʨʠʥʷʪʘʷ ʤʝʪʦʜʦʣʦʛʠʷ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʀʅʉ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩʫʱʝʩʪʚʫʶʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʧʦʜʭʦʜʘ ʢ ʠʭ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ: 

ʧʦ ʪʠʧʫ ʨʝʰʘʝʤʳʭ ʟʘʜʘʯ, ʧʦ ʩʧʦʩʦʙʫ ʦʙʫʯʝʥʠʷ ʠ ʧʦ ʘʨʭʠʪʝʢʪʫʨʝ ʩʝʪʠ. 

ʇʝʨʚʳʡ ʧʦʜʭʦʜ ʧʨʝʜʧʦʣʘʛʘʝʪ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʀʅʉ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʭʘʨʘʢʪʝʨʦʤ 

ʚʳʧʦʣʥʷʝʤʳʭ ʠʤʠ ʬʫʥʢʮʠʡ. ɺʳʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʢʘʪʝʛʦʨʠʠ [13, 15, 21, 71]: 

1) çʉʝʪʠ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʙʝʟ ʫʯʠʪʝʣʷ ʠ ʚʳʷʚʣʝʥʠʷ ʩʢʨʳʪʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚ 

ʜʘʥʥʳʭè. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʜʘʥʥʦʛʦ ʪʠʧʘ ʷʚʣʷʝʪʩʷ ʩʝʪʴ ʂʦʭʦʥʝʥʘ, 

ʨʝʘʣʠʟʫʶʱʘʷ ʘʣʛʦʨʠʪʤ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʜʣʷ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ. ɹʦʣʝʝ ʦʙʱʠʡ 

ʚʘʨʠʘʥʪ ʵʪʦʡ ʟʘʜʘʯʠ ʨʝʰʘʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʜʠʥʘʤʠʯʝʩʢʠʭ ʷʜʝʨ, ʧʦʜʨʦʙʥʦ 

ʦʧʠʩʘʥʥʦʛʦ ʚ ʨʘʙʦʪʘʭ; 

2) çɸʩʩʦʮʠʘʪʠʚʥʘʷ ʧʘʤʷʪʴè, ʛʜʝ ʪʠʧʠʯʥʳʤ ʧʨʠʤʝʨʦʤ ʩʣʫʞʠʪ ʩʝʪʴ ʍʦʧʬʠʣʜʘ. ʕʪʘ 
ʘʨʭʠʪʝʢʪʫʨʘ ʧʦʟʚʦʣʷʝʪ ʭʨʘʥʠʪʴ ʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʦʙʨʘʟʳ, ʘ ʪʘʢʞʝ ʚʳʧʦʣʥʷʪʴ ʦʙʦʙʱʝʥʠʝ ʥʘ 

ʦʩʥʦʚʝ ʯʘʩʪʠʯʥʦ ʧʦʚʨʝʞʜʝʥʥʦʡ ʠʣʠ ʥʝʧʦʣʥʦʡ ʠʥʬʦʨʤʘʮʠʠ; 

3) çɸʧʧʨʦʢʩʠʤʘʮʠʷ ʬʫʥʢʮʠʡ, ʟʘʜʘʥʥʳʭ ʜʠʩʢʨʝʪʥʳʤ ʥʘʙʦʨʦʤ ʪʦʯʝʢè. ʂ ʜʘʥʥʦʤʫ ʢʣʘʩʩʫ 
ʦʪʥʦʩʷʪʩʷ ʪʘʢʠʝ ʤʦʜʝʣʠ, ʢʘʢ ʧʝʨʩʝʧʪʨʦʥʳ ʠ ʩʝʪʠ ʦʙʨʘʪʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʰʠʙʢʠ (Error 

Back Propagation), ʢʦʪʦʨʳʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʟʘʜʘʯʘʭ ʨʝʛʨʝʩʩʠʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. 

ʆʜʥʘʢʦ ʪʘʢʦʡ ʧʦʜʭʦʜ ʢ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʤʝʝʪ ʩʚʦʠ ʦʛʨʘʥʠʯʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʦʜʥʘ ʠ ʪʘ 

ʞʝ ʩʝʪʴ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʘ ʢ ʨʘʟʣʠʯʥʳʤ ʪʠʧʘʤ ʟʘʜʘʯ ð ʥʘʧʨʠʤʝʨ, ʢʘʢ ʢ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, 

ʪʘʢ ʠ ʢ ʢʣʘʩʪʝʨʠʟʘʮʠʠ, ʯʪʦ ʩʥʠʞʘʝʪ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʧʦʜʦʙʥʦʡ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ. 

ɺʪʦʨʦʡ ʧʦʜʭʦʜ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʜʝʣʝʥʠʠ ʩʝʪʝʡ ʧʦ ʩʧʦʩʦʙʫ ʦʙʫʯʝʥʠʷ. ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ 

ʧʨʠʥʮʠʧʫ, ʚʩʝ ʀʅʉ ʫʩʣʦʚʥʦ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʘ ʢʣʘʩʩʘ: 

¶ çʦʙʫʯʘʝʤʳʝ ʩ ʫʯʠʪʝʣʝʤè, ʛʜʝ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʦʩʥʦʚʝ 
ʵʪʘʣʦʥʥʳʭ ʜʘʥʥʳʭ. ʇʨʠʤʝʨʦʤ ʷʚʣʷʶʪʩʷ ʤʥʦʛʦʩʣʦʡʥʳʝ ʧʝʨʩʝʧʪʨʦʥʳ, ʦʙʫʯʘʝʤʳʝ ʩ ʧʦʤʦʱʴʶ 

ʘʣʛʦʨʠʪʤʘ ʦʙʨʘʪʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʰʠʙʢʠ; 

¶ çʩʘʤʦʦʙʫʯʘʶʱʠʝʩʷ (ʙʝʟ ʫʯʠʪʝʣʷ)è, ʪʘʢʠʝ ʢʘʢ ʩʝʪʴ ʂʦʭʦʥʝʥʘ, ʢʦʪʦʨʘʷ ʩʪʨʦʠʪ 
ʚʥʫʪʨʝʥʥʶʶ ʩʪʨʫʢʪʫʨʫ ʜʘʥʥʳʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʙʝʟ ʷʚʥʦʛʦ ʫʢʘʟʘʥʠʷ ʧʨʘʚʠʣʴʥʳʭ ʦʪʚʝʪʦʚ. 

ʊʨʝʪʠʡ ʧʦʜʭʦʜ ʢ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ð ɻ ʪʦ ʜʝʣʝʥʠʝ ʩʝʪʝʡ ʧʦ ʘʨʭʠʪʝʢʪʫʨʝ. ɺʩʝ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʀʅʉ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʤʥʦʛʦʩʣʦʡʥʳʝ ʠ ʧʦʣʥʦʩʚʷʟʥʳʝ ʘʨʭʠʪʝʢʪʫʨʳ. 

ɺ çʤʥʦʛʦʩʣʦʡʥʳʭ ʩʝʪʷʭè ʥʝʡʨʦʥʳ ʛʨʫʧʧʠʨʫʶʪʩʷ ʚ ʩʣʦʠ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʧʦʣʫʯʘʝʪ 

ʩʠʛʥʘʣ ʦʪ ʧʨʝʜʳʜʫʱʝʛʦ ʠ ʧʝʨʝʜʘʸʪ ʝʛʦ ʩʣʝʜʫʶʱʝʤʫ. ʄʝʞʜʫ ʩʣʦʷʤʠ ʤʦʛʫʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ 

ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʩʚʷʟʝʡ: 

¶ çʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʩʚʷʟʠè, ʝʩʣʠ ʥʦʤʝʨ ʩʣʝʜʫʶʱʝʛʦ ʩʣʦʷ ʦʪʣʠʯʘʝʪʩʷ ʥʘ ʝʜʠʥʠʮʫ; 

¶ çʧʨʷʤʳʝ ʩʚʷʟʠè, ʝʩʣʠ ʥʦʤʝʨ ʩʣʝʜʫʶʱʝʛʦ ʩʣʦʷ ʙʦʣʴʰʝ ʪʝʢʫʱʝʛʦ ʙʦʣʝʝ ʯʝʤ ʥʘ 
ʝʜʠʥʠʮʫ; 

¶ çʦʙʨʘʪʥʳʝ ʩʚʷʟʠè, ʝʩʣʠ ʠʥʬʦʨʤʘʮʠʷ ʧʝʨʝʜʘʸʪʩʷ ʦʪ ʧʦʩʣʝʜʫʶʱʠʭ ʩʣʦʸʚ ʢ 

ʧʨʝʜʳʜʫʱʠʤ. 

ʄʝʞʜʫ ʥʝʡʨʦʥʘʤʠ ʦʜʥʦʛʦ ʩʣʦʷ ʚʦʟʤʦʞʥʳ çʣʘʪʝʨʘʣʴʥʳʝ (ʙʦʢʦʚʳʝ) ʩʦʝʜʠʥʝʥʠʷè. 

ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ ʷʚʣʷʶʪʩʷ ʪʨʸʭʩʣʦʡʥʳʝ ʩʝʪʠ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʚʭʦʜʥʦʛʦ, ʩʢʨʳʪʦʛʦ ʠ 

ʚʳʭʦʜʥʦʛʦ ʩʣʦʸʚ (ʨʠʩʫʥʦʢ 2.4). 
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ʈʠʩʫʥʦʢ 2.4 - ʄʥʦʛʦʩʣʦʡʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ  

 

ɺ çʧʦʣʥʦʩʚʷʟʥʳʭ ʩʝʪʷʭè ʢʘʞʜʳʡ ʥʝʡʨʦʥ ʩʚʷʟʘʥ ʩʦ ʚʩʝʤʠ ʦʩʪʘʣʴʥʳʤʠ, ʚʢʣʶʯʘʷ ʩʘʤʦʛʦ 

ʩʝʙʷ. ʊʘʢʠʝ ʩʝʪʠ ʦʙʨʘʙʘʪʳʚʘʶʪ ʠʥʬʦʨʤʘʮʠʶ ʮʠʢʣʠʯʝʩʢʠ, ʠ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʢʘʢ ʤʥʦʛʦʢʨʘʪʥʦʝ ʧʨʦʭʦʞʜʝʥʠʝ ʩʠʛʥʘʣʦʚ ʯʝʨʝʟ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʩʣʦʡ. ɺʳʭʦʜʥʳʤʠ 

ʜʘʥʥʳʤʠ ʤʦʛʫʪ ʙʳʪʴ ʩʠʛʥʘʣʳ ʚʩʝʭ ʠʣʠ ʥʝʢʦʪʦʨʳʭ ʥʝʡʨʦʥʦʚ ʧʦʩʣʝ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʯʠʩʣʘ ʪʘʢʪʦʚ 

ʨʘʙʦʪʳ (ʨʠʩʫʥʦʢ 2.5). 

 

 

ʈʠʩʫʥʦʢ 2.5 - ʇʦʣʥʦʩʚʷʟʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ  

 

ɽʱʸ ʦʜʥʠʤ ʚʘʨʠʘʥʪʦʤ ʘʨʭʠʪʝʢʪʫʨ ʷʚʣʷʶʪʩʷ çʩʝʪʠ ʩ ʣʦʢʘʣʴʥʳʤʠ ʩʚʷʟʷʤʠè, ʚ ʢʦʪʦʨʳʭ 

ʥʝʡʨʦʥʳ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʫʟʣʘʭ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʨʝʰʸʪʢʠ ʠ ʩʚʷʟʘʥʳ ʪʦʣʴʢʦ ʩ ʙʣʠʞʘʡʰʠʤʠ 

ʩʦʩʝʜʷʤʠ (ʦʙʳʯʥʦ ʯʝʪʳʨʴʤʷ ʠʣʠ ʚʦʩʝʤʴʶ). ʇʨʠʤʝʨʳ ʪʘʢʠʭ ʩʝʪʝʡ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 2.6. 

 

 

ʈʠʩʫʥʦʢ 2.6 - ʉʝʪʠ ʩ ʣʦʢʘʣʴʥʳʤʠ ʩʚʷʟʷʤʠ 

 

ʂʨʦʤʝ ʪʦʛʦ, ʚʳʜʝʣʷʶʪʩʷ çʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠè, ʢʦʪʦʨʳʝ ʥʝ 

ʧʦʧʘʜʘʶʪ ʥʠ ʚ ʦʜʥʫ ʠʟ ʧʨʝʜʳʜʫʱʠʭ ʢʘʪʝʛʦʨʠʡ. 

ɺʘʞʥʳʤ ʢʨʠʪʝʨʠʝʤ ʧʨʠ ʘʥʘʣʠʟʝ ʀʅʉ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʮʠʢʣʦʚ ʚ ʠʭ 

ʘʨʭʠʪʝʢʪʫʨʝ. ʉʝʪʠ ʜʝʣʷʪʩʷ ʥʘ çʘʮʠʢʣʠʯʝʩʢʠʝè ʠ çʩʝʪʠ ʩ ʮʠʢʣʘʤʠè. ʇʦʩʣʝʜʥʠʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ çʨʘʚʥʦʚʝʩʥʳʝ ʩʝʪʠ ʩ ʮʠʢʣʘʤʠè ʠ çʩʝʪʠ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʮʠʢʣʘʤʠè, ʯʪʦ 

ʚʣʠʷʝʪ ʥʘ ʨʝʞʠʤ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʙʦʨ ʩʠʩʪʝʤʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʟʘʚʠʩʠʪ ʦʪ ʮʝʣʝʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʟʘʜʘʯ, 

ʨʝʰʘʝʤʳʭ ʩ ʧʦʤʦʱʴʶ ʢʦʥʢʨʝʪʥʦʡ ʀʅʉ. ʈʠʩʫʥʦʢ 2.7 ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʦʜʠʥ ʠʟ ʚʦʟʤʦʞʥʳʭ 

ʚʘʨʠʘʥʪʦʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʀʅʉ. 

2.5. ʇʨʘʢʪʠʯʝʩʢʠʝ ʨʝʘʣʠʟʘʮʠʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ 

ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʠʤʝʨʳ ʀʅʉ, ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʨʝʰʝʥʠʷ 

ʨʝʘʣʴʥʳʭ ʟʘʜʘʯ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʳʡ ʦʙʟʦʨ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʥʝʡʨʦʩʝʪʝʚʳʭ ʤʦʜʝʣʝʡ ʠ ʤʝʪʦʜʦʚ 

ʠʭ ʦʙʫʯʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʠʩʪʦʯʥʠʢʘʭ [3, 11, 13, 15, 17, 21, 58, 71]. 

ʄʥʦʛʦʩʣʦʡʥʳʡ ʧʝʨʩʝʧʪʨʦʥ (MLP) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʥʫ ʠʟ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʘʨʭʠʪʝʢʪʫʨ ʀʅʉ, ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʨʝʰʝʥʠʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʟʘʜʘʯ ʚ 

ʦʙʣʘʩʪʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʀʀ. ɽʛʦ ʩʪʨʫʢʪʫʨʘ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʩʣʦʸʚ ʥʝʡʨʦʥʦʚ, 

ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʩʚʷʟʘʥ ʪʦʣʴʢʦ ʩ ʩʦʩʝʜʥʠʤʠ ʩʣʦʷʤʠ. ʆʙʳʯʥʦ ʚʳʜʝʣʷʶʪ ʚʭʦʜʥʦʡ, ʦʜʠʥ ʠʣʠ 

ʥʝʩʢʦʣʴʢʦ ʩʢʨʳʪʳʭ ʠ ʚʳʭʦʜʥʦʡ ʩʣʦʠ. ɸʨʭʠʪʝʢʪʫʨʘ ʤʥʦʛʦʩʣʦʡʥʦʛʦ ʧʝʨʩʝʧʪʨʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʥʘ ʨʠʩʫʥʢʝ 2.8. 

 

 

ʈʠʩʫʥʦʢ 2.7 - ʇʨʠʤʝʨ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʀʅʉ 

 

 

ʈʠʩʫʥʦʢ 2.8 - ʄʥʦʛʦʩʣʦʡʥʳʡ ʧʝʨʩʝʧʪʨʦʥ  

 

 

 
ɺʀɼʓ ʀʉʂʋʉʉʊɺɽʅʅʓʍ ʅɽʁʈʆʅʅʓʍ ʉɽʊɽʁ 

 

ʇɽʈʉɽʇʊʈʆʅ 

 

ʇʈʗʄʆɻʆ ʈɸʉʇʈʆʉʊʈɸʅɽʅʀʗ 

 

ʄʅʆɻʆʉʃʆʁʅʓʁ ʇɽʈʉɽʇʊʈʆʅ 

 

ʉ ʆɹʈɸʊʅʓʄʀ ʉɺʗɿʗʄʀ 

 

RBF-ʉɽʊʔ 

 

MADALINE-ʉɽʊʔ 

 

ʉɽʊʔ ʂɸʉʂɸɼʅʆʁ ʂʆʈʈɽʃʗʎʀʀ 
 

ʉɽʊʔ ɺʉʊʈɽʏʅʆɻʆ ʈɸʉʇʈʆʉʊʈɸʅɽʅʀʗ 

 

SOM, ʉɽʊʔ ʂʆʍʆʅɽʅɸ 
 

ʉɽʊʔ ʍʆʇʌʀʃɼɸ 

 

ʉɽʊʔ ʕʃʄɸʅɸ 
 

ʉɽʊʔ ɼɾʆʈɼɸʅɸ 
 

ART-ʉɽʊʔ 

 

ʉʊʆʍɸʉʊʀʏɽʉʂɸʗ ʉɽʊʔ 

 

ʉɽʊʔ ʉ ɺʈɽʄɽʅʅʆʁ ɿɸɼɽʈɾʂʆʁ (TIME-DELAY-ʉɽʊʔ) 

 

xi  

ɺʭʦʜʥʦʡ 
ʩʣʦʡ 

ɺʭʦʜʥʳʝ 
ʜʘʥʥʳʝ 

ɺr ʭʦʜʥʦʡ 
ʩʣʦʡ 

ʉʢʨʳʪʳʡ 
ʩʣʦʡ 

ɺr ʭʦʜʥʳʝ 
ʜʘʥʥʳʝ 

yk 

wij 
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ʆʩʦʙʝʥʥʦʩʪʴʶ MLP ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʣʠʥʝʡʥʳʭ ʬʫʥʢʮʠʡ ʘʢʪʠʚʘʮʠʠ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʩʝʪʠ ʧʨʠʙʣʠʞʘʪʴ ʧʨʦʠʟʚʦʣʴʥʳʝ ʥʝʣʠʥʝʡʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʚʭʦʜʥʳʤʠ ʠ 

ʚʳʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʥʦʛʦʩʣʦʡʥʳʡ ʧʝʨʩʝʧʪʨʦʥ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ 

ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʘʧʧʨʦʢʩʠʤʘʪʦʨ ʬʫʥʢʮʠʡ. ʇʨʠ ʦʧʨʝʜʝʣʸʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʝʪʴ ʩ ʦʜʥʠʤ ʩʢʨʳʪʳʤ 

ʩʣʦʝʤ ʩʧʦʩʦʙʥʘ ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʪʴ ʣʶʙʫʶ ʥʝʧʨʝʨʳʚʥʫʶ ʬʫʥʢʮʠʶ ʩ ʟʘʜʘʥʥʦʡ ʪʦʯʥʦʩʪʴʶ, ʝʩʣʠ 

ʯʠʩʣʦ ʥʝʡʨʦʥʦʚ ʚ ʩʢʨʳʪʦʤ ʩʣʦʝ ʜʦʩʪʘʪʦʯʥʦ ʚʝʣʠʢʦ [71]. 

ʇʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʚ MLP ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʚʳʯʠʩʣʝʥʠʠ 

ʟʥʘʯʝʥʠʡ ʥʘ ʢʘʞʜʦʤ ʩʣʦʝ. ʂʘʞʜʳʡ ʥʝʡʨʦʥ ʧʨʠʥʠʤʘʝʪ ʩʠʛʥʘʣʳ ʦʪ ʚʩʝʭ ʥʝʡʨʦʥʦʚ ʧʨʝʜʳʜʫʱʝʛʦ 

ʩʣʦʷ, ʫʤʥʦʞʘʝʪ ʠʭ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, ʩʫʤʤʠʨʫʝʪ ʠ ʧʨʠʤʝʥʷʝʪ ʢ 

ʨʝʟʫʣʴʪʘʪʫ ʥʝʣʠʥʝʡʥʫʶ ʬʫʥʢʮʠʶ ʘʢʪʠʚʘʮʠʠ. ʌʦʨʤʘʣʴʥʦ ʚʳʭʦʜ ʩʝʪʠ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ: 

 0 0

1 1

k k jk j ij i

j i

y f w w f w w x
= =

å õå õ
= + +æ öæ ö

ç ÷ç ÷
ä ä . (2.7) 

ʛʜʝ x ð ʚʭʦʜʥʦʡ ʚʝʢʪʦʨ; 

w ð ʤʘʪʨʠʮʘ ʚʝʩʦʚ;  

f(u) ð ʬʫʥʢʮʠʷ ʘʢʪʠʚʘʮʠʠ;  

y ð ʚʳʭʦʜʥʦʡ ʚʝʢʪʦʨ. 

 

ʆʙʫʯʝʥʠʝ MLP ʧʨʦʚʦʜʠʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʣʛʦʨʠʪʤʘ ʦʙʨʘʪʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʦʰʠʙʢʠ (Error Back Propagation), ʢʦʪʦʨʳʡ ʨʝʘʣʠʟʫʝʪ ʛʨʘʜʠʝʥʪʥʳʡ ʩʧʫʩʢ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ 

ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ. ʎʝʣʝʚʘʷ ʬʫʥʢʮʠʷ ʦʙʳʯʥʦ ʟʘʜʘʸʪʩʷ ʢʘʢ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʘʷ ʦʰʠʙʢʘ ʤʝʞʜʫ 

ʞʝʣʘʝʤʳʤʠ ʠ ʬʘʢʪʠʯʝʩʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʚʳʭʦʜʦʚ ʩʝʪʠ: 
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2

p M
j j

k k

j k

E w d y
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= -ää , (2.8) 

ʛʜʝ p ð ʨʘʟʤʝʨ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ;  

M ð ʢʦʣʠʯʝʩʪʚʦ ʚʳʭʦʜʥʳʭ ʥʝʡʨʦʥʦʚ;  
j

kd  ð ʪʨʝʙʫʝʤʦʝ ʟʥʘʯʝʥʠʝ k-ʛʦ ʚʳʭʦʜʘ ʧʨʠ j-ʤ ʚʭʦʜʝ;  
j

ky  ð ʬʘʢʪʠʯʝʩʢʠʡ ʚʳʭʦʜ ʩʝʪʠ. 

ɸʣʛʦʨʠʪʤ ʦʙʫʯʝʥʠʷ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: 

1) ʧʨʝʜʲʷʚʣʝʥʠʝ ʦʯʝʨʝʜʥʦʡ ʧʘʨʳ çʚʭʦʜïʚʳʭʦʜè ʠʟ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ; 

2) ʧʨʷʤʦʝ ʧʨʦʭʦʞʜʝʥʠʝ ʩʠʛʥʘʣʘ ʯʝʨʝʟ ʚʩʝ ʩʣʦʠ ʩʝʪʠ; 

3) ʚʳʯʠʩʣʝʥʠʝ ʦʰʠʙʢʠ ʥʘ ʚʳʭʦʜʝ; 

4) ʦʙʨʘʪʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʦʰʠʙʢʠ ʧʦ ʩʝʪʠ ʩ ʢʦʨʨʝʢʪʠʨʦʚʢʦʡ ʚʝʩʦʚ; 

5) ʧʦʚʪʦʨʝʥʠʝ ʮʠʢʣʘ ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʦʡ ʪʦʯʥʦʩʪʠ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʩʢʦʨʦʩʪʠ ʦʙʫʯʝʥʠʷ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʦʮʝʩʩʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʤʦʜʠʬʠʢʘʮʠʠ ʛʨʘʜʠʝʥʪʥʦʛʦ ʤʝʪʦʜʘ: ʜʦʙʘʚʣʝʥʠʝ ʠʤʧʫʣʴʩʘ, ʘʜʘʧʪʠʚʥʳʝ ʩʢʦʨʦʩʪʠ ʦʙʫʯʝʥʠʷ, 

ʤʝʪʦʜʳ ʩʦʧʨʷʞʸʥʥʳʭ ʛʨʘʜʠʝʥʪʦʚ, ʘʣʛʦʨʠʪʤʳ ʃʝʚʝʥʙʝʨʛʘïʄʘʨʢʘʨʘ, RPROP ʠ Quickprop [15, 

71]. 

ɺʘʞʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ MLP ʷʚʣʷʝʪʩʷ ʝʛʦ ʚʳʩʦʢʘʷ ʦʙʦʙʱʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, 

ʧʦʟʚʦʣʷʶʱʘʷ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʪʴ ʩʝʪʴ ʚ ʟʘʜʘʯʘʭ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʨʝʛʨʝʩʩʠʠ. ʅʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʜʣʝʥʥʘʷ ʩʭʦʜʠʤʦʩʪʴ ʠ 

ʨʠʩʢ ʧʝʨʝʦʙʫʯʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʧʘʨʘʤʝʪʨʦʚ ʠ ʤʘʣʦʤ ʦʙʲʸʤʝ 

ʦʙʫʯʘʶʱʠʭ ʜʘʥʥʳʭ. ɼʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʵʪʠʭ ʵʬʬʝʢʪʦʚ ʧʨʠʤʝʥʷʶʪʩʷ ʤʝʪʦʜʳ ʨʝʛʫʣʷʨʠʟʘʮʠʠ, 

ʪʘʢʠʝ ʢʘʢ dropout, ʨʘʥʥʷʷ ʦʩʪʘʥʦʚʢʘ ʠ ʥʦʨʤʘʣʠʟʘʮʠʷ ʚʝʩʦʚ. 

ʂ ʜʦʩʪʦʠʥʩʪʚʘʤ ʘʣʛʦʨʠʪʤʘ ʦʙʨʘʪʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʰʠʙʢʠ ʦʪʥʦʩʠʪʩʷ ʝʛʦ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʝʰʝʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ. ʆʜʥʘʢʦ ʫ ʥʝʛʦ ʝʩʪʴ 

ʩʫʱʝʩʪʚʝʥʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ð ʤʝʜʣʝʥʥʘʷ ʩʢʦʨʦʩʪʴ ʩʭʦʜʠʤʦʩʪʠ, ʩʚʷʟʘʥʥʘʷ ʩ ʪʝʤ, ʯʪʦ ʢʘʞʜʘʷ 

ʠʪʝʨʘʮʠʷ ʫʣʫʯʰʘʝʪ ʨʝʟʫʣʴʪʘʪ ʪʦʣʴʢʦ ʥʘ ʦʜʥʦʤ ʧʨʠʤʝʨʝ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʩʢʦʨʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʘʪʨʠʮʳ ʚʪʦʨʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʬʫʥʢʮʠʠ ʦʰʠʙʢʠ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʥʦʛʦʩʣʦʡʥʳʡ ʧʝʨʩʝʧʪʨʦʥ ʦʩʪʘʸʪʩʷ ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʤʦʜʝʣʝʡ ʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤʘʭ ʀʀ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ, ʛʠʙʢʦʩʪʠ ʠ ʩʧʦʩʦʙʥʦʩʪʠ 

ʤʦʜʝʣʠʨʦʚʘʪʴ ʩʣʦʞʥʳʝ ʥʝʣʠʥʝʡʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ. 

ʉʨʝʜʠ ʜʨʫʛʠʭ ʧʦʧʫʣʷʨʥʳʭ ʤʦʜʝʣʝʡ ð çʣʠʥʝʡʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠè, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ 

ʩʦʙʦʡ ʧʨʦʩʪʝʡʰʠʝ ʘʨʭʠʪʝʢʪʫʨʳ ʙʝʟ ʩʢʨʳʪʳʭ ʩʣʦʸʚ, ʛʜʝ ʬʫʥʢʮʠʷ ʘʢʪʠʚʘʮʠʠ ʥʝʡʨʦʥʦʚ ʣʠʥʝʡʥʘ. 

ɺʝʩʘ ʦʙʨʘʟʫʶʪ ʤʘʪʨʠʮʫ, ʘ ʧʦʨʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ ð ʚʝʢʪʦʨ ʩʤʝʱʝʥʠʷ. ʇʨʠ ʨʘʙʦʪʝ ʩʝʪʴ ʫʤʥʦʞʘʝʪ 

ʚʭʦʜʥʦʡ ʚʝʢʪʦʨ ʥʘ ʤʘʪʨʠʮʫ ʚʝʩʦʚ ʠ ʜʦʙʘʚʣʷʝʪ ʚʝʢʪʦʨ ʩʤʝʱʝʥʠʷ. ʆʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ 

ʩʣʫʞʠʪ ʘʣʛʦʨʠʪʤ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʩʝʚʜʦʦʙʨʘʪʥʳʭ ʤʘʪʨʠʮʘʭ (SVD) [15, 71]. 

ɺʳʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ j-ʛʦ ʥʝʡʨʦʥʘ ʜʣʷ k-ʛʦ ʦʙʨʘʟʘ xk = (xk
1,..., xkN) ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʚʳʨʘʞʝʥʠʝʤ: 
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ʇʨʝʠʤʫʱʝʩʪʚʘ ʣʠʥʝʡʥʳʭ ʀʅʉ ð ʧʨʦʩʪʦʪʘ ʨʝʘʣʠʟʘʮʠʠ ʠ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʦʙʫʯʝʥʠʷ. 

ʅʝʜʦʩʪʘʪʦʢ ð ʦʛʨʘʥʠʯʝʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʨʘʟʜʝʣʝʥʠʶ ʢʣʘʩʩʦʚ, ʧʦʩʢʦʣʴʢʫ ʨʘʟʜʝʣʷʶʱʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʠʧʝʨʧʣʦʩʢʦʩʪʴ. ʆʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ: ʨʘʩʧʦʟʥʘʚʘʥʠʝ 

ʦʙʨʘʟʦʚ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ. 

ɽʱʸ ʦʜʥʠʤ ʚʘʞʥʳʤ ʢʣʘʩʩʦʤ ʷʚʣʷʶʪʩʷ ʀʅʉ ʥʘ ʨʘʜʠʘʣʴʥʦ-ʙʘʟʠʩʥʳʭ ʬʫʥʢʮʠʷʭ (Radial 

Basis Function Network - RBFN), ʧʨʝʜʣʦʞʝʥʥʳʝ ʚ 1989 ʛʦʜʫ (ʨʠʩʫʥʦʢ 2.9). ʆʥʠ ʩʦʜʝʨʞʘʪ ʩʣʦʡ 

ʨʘʜʠʘʣʴʥʦ-ʩʠʤʤʝʪʨʠʯʥʳʭ ʥʝʡʨʦʥʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʮʝʥʪʨ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚʭʦʜʦʚ, 

ʤʝʪʨʠʢʫ ʨʘʩʩʪʦʷʥʠʷ (ʦʙʳʯʥʦ ʝʚʢʣʠʜʦʚʫ) ʠ ʬʫʥʢʮʠʶ ʘʢʪʠʚʘʮʠʠ, ʟʘʚʠʩʷʱʫʶ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʜʦ 

ʮʝʥʪʨʘ (ʯʘʱʝ ʚʩʝʛʦ ð ʛʘʫʩʩʦʚʫ). ɸʨʭʠʪʝʢʪʫʨʘ RBFN ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʦʙʦʙʱʸʥʥʫʶ 

ʨʝʛʨʝʩʩʠʦʥʥʫʶ ʀʅʉ (General Regression Neural Network - GRNN) ʠ ʚʝʨʦʷʪʥʦʩʪʥʫʶ ʀʅʉ 

(Probabilistic Neural Network - PNN) [13, 15, 21, 58, 71]. 

 

 

ʈʠʩʫʥʦʢ 2.9 - ɸʨʭʠʪʝʢʪʫʨʘ ʩʝʪʠ RBFN  
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ɼʦʩʪʦʠʥʩʪʚʘ RBFN ð ʧʨʦʩʪʦʪʘ ʨʝʘʣʠʟʘʮʠʠ ʠ ʙʳʩʪʨʦʝ ʦʙʫʯʝʥʠʝ. ʅʝʜʦʩʪʘʪʦʢ ð 

ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʘʨʘʤʝʪʨʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʥʦʛʦʩʣʦʡʥʳʤ ʧʝʨʩʝʧʪʨʦʥʦʤ. ʇʨʠʤʝʥʷʶʪʩʷ 

ʚ ʟʘʜʘʯʘʭ ʨʝʛʨʝʩʩʠʠ, ʠʥʪʝʨʧʦʣʷʮʠʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. 

ʈʝʢʫʨʨʝʥʪʥʳʝ ʀʅʉ (RNN ð Recurrent Neural Networks) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʣʘʩʩ 

ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʜʘʥʥʳʭ, ʛʜʝ 

ʚʘʞʥʘ ʚʨʝʤʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʠʣʠ ʧʦʨʷʜʦʢ ʵʣʝʤʝʥʪʦʚ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʤʥʦʛʦʩʣʦʡʥʳʭ ʧʝʨʩʝʧʪʨʦʥʦʚ, RNN ʦʙʣʘʜʘʶʪ ʦʙʨʘʪʥʳʤʠ ʩʚʷʟʷʤʠ, ʧʦʟʚʦʣʷʶʱʠʤʠ ʠʥʬʦʨʤʘʮʠʠ 

ʩʦʭʨʘʥʷʪʴʩʷ ʚ ʩʝʪʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʰʘʛʦʚ ʦʙʨʘʙʦʪʢʠ. ʕʪʦ ʜʝʣʘʝʪ ʠʭ ʦʩʦʙʝʥʥʦ 

ʵʬʬʝʢʪʠʚʥʳʤʠ ʧʨʠ ʨʘʙʦʪʝ ʩ ʪʘʢʠʤʠ ʟʘʜʘʯʘʤʠ, ʢʘʢ ʘʥʘʣʠʟ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ, ʦʙʨʘʙʦʪʢʘ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ, ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʨʝʯʠ ʠ ʜʨʫʛʠʝ ʧʨʠʣʦʞʝʥʠʷ, ʛʜʝ ʜʘʥʥʳʝ ʠʤʝʶʪ 

ʜʠʥʘʤʠʯʝʩʢʫʶ ʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʫʶ ʧʨʠʨʦʜʫ. 

ʎʝʥʪʨʘʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ RNN ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʩʢʨʳʪʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʢʦʪʦʨʦʝ 

ʧʝʨʝʜʘʝʪʩʷ ʦʪ ʦʜʥʦʛʦ ʰʘʛʘ ʢ ʜʨʫʛʦʤʫ, ʦʙʝʩʧʝʯʠʚʘʷ ʪʝʤ ʩʘʤʳʤ ʩʧʦʩʦʙʥʦʩʪʴ ʤʦʜʝʣʠ 

çʟʘʧʦʤʠʥʘʪʴè ʧʨʝʜʳʜʫʱʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʊʘʢʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʧʦʟʚʦʣʷʝʪ ʫʯʠʪʳʚʘʪʴ ʢʦʥʪʝʢʩʪ ʠ 

ʜʦʣʛʦʩʨʦʯʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ʆʜʥʘʢʦ ʩʪʘʥʜʘʨʪʥʳʝ RNN 

ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʧʨʦʙʣʝʤʦʡ ʟʘʪʫʭʘʥʠʷ/ʚʟʨʳʚʘ ʛʨʘʜʠʝʥʪʘ ʧʨʠ ʦʙʫʯʝʥʠʠ, ʯʪʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʠʭ 

ʩʧʦʩʦʙʥʦʩʪʴ ʫʣʘʚʣʠʚʘʪʴ ʜʣʠʪʝʣʴʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʤʦʜʠʬʠʢʘʮʠʠ, ʪʘʢʠʝ ʢʘʢ LSTM (Long 

Short-Term Memory) ʠ GRU (Gated Recurrent Unit), ʩʦʜʝʨʞʘʱʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ 

ʤʝʭʘʥʠʟʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʦʪʦʢʦʤ ʠʥʬʦʨʤʘʮʠʠ. ʕʪʠ ʘʨʭʠʪʝʢʪʫʨʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʦʣʝʝ 

ʩʪʘʙʠʣʴʥʦʝ ʦʙʫʯʝʥʠʝ ʠ ʩʧʦʩʦʙʥʳ ʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʪʴ ʩ ʜʣʠʥʥʳʤʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ RNN ʚʢʣʶʯʘʶʪ: ʘʜʘʧʪʠʚʥʦʩʪʴ ʢ ʚʭʦʜʥʳʤ ʜʘʥʥʳʤ ʧʝʨʝʤʝʥʥʦʡ ʜʣʠʥʳ, 

ʩʧʦʩʦʙʥʦʩʪʴ ʤʦʜʝʣʠʨʦʚʘʪʴ ʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʠ ʫʯʠʪʳʚʘʪʴ ʚʨʝʤʝʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ. ʆʥʠ 

ʥʘʭʦʜʷʪ ʧʨʠʤʝʥʝʥʠʝ ʚ ʤʘʰʠʥʥʦʤ ʧʝʨʝʚʦʜʝ, ʛʝʥʝʨʘʮʠʠ ʪʝʢʩʪʘ, ʘʥʘʣʠʟʝ ʪʦʥʘʣʴʥʦʩʪʠ, 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʠ ʜʨʫʛʠʭ ʟʘʜʘʯʘʭ ʀʀ, ʪʨʝʙʫʶʱʠʭ ʧʦʥʠʤʘʥʠʷ ʢʦʥʪʝʢʩʪʘ ʠ ʚʨʝʤʝʥʥʦʛʦ 

ʢʦʥʪʝʢʩʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʨʝʤʝʥʥʳʝ ʀʅʉ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʘʨʭʠʪʝʢʪʫʨ, 

ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʦʛʨʘʥʠʯʝʥʠʷ ʠ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ. ɺʳʙʦʨ 

ʢʦʥʢʨʝʪʥʦʡ ʤʦʜʝʣʠ ʟʘʚʠʩʠʪ ʦʪ ʭʘʨʘʢʪʝʨʘ ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʠ, ʦʙʲʸʤʘ ʜʘʥʥʳʭ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ 

ʨʝʩʫʨʩʦʚ. 

2.6. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ 

ʄʥʦʛʠʝ ʟʘʜʘʯʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ, ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ, ʫʧʨʘʚʣʝʥʠʷ, 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʩʚʦʜʷʪʩʷ ʢ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʟʘʜʘʯʝ 

ʧʦʩʪʨʦʝʥʠʷ ʦʪʦʙʨʘʞʝʥʠʷ X Y­ , ʧʨʠ ʢʦʪʦʨʦʤ ʢʘʞʜʦʤʫ ʚʭʦʜʥʦʤʫ ʩʠʛʥʘʣʫ X ʩʪʘʚʠʪʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʨʘʚʠʣʴʥʳʡ ʚʳʭʦʜʥʦʡ ʩʠʛʥʘʣ Y. ʊʘʢʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʥʝʯʥʳʤ 

ʥʘʙʦʨʦʤ ʧʘʨ (Xk, Yk), ʛʜʝ Xk ð ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʘ Yk ð ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʵʪʘʣʦʥʥʳʝ 

ʚʳʭʦʜʥʳʝ ʟʥʘʯʝʥʠʷ. ʉʦʚʦʢʫʧʥʦʩʪʴ ʚʩʝʭ ʪʘʢʠʭ ʧʘʨ ʥʘʟʳʚʘʝʪʩʷ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʦʡ. ʏʠʩʣʦ 

ʵʣʝʤʝʥʪʦʚ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʦʟʤʦʞʥʳʭ ʢʦʤʙʠʥʘʮʠʡ 

ʚʭʦʜʥʳʭ ʠ ʚʳʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ. 

ɺ ʟʘʜʘʯʘʭ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ X ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʢʦʪʦʨʫʶ ʬʦʨʤʫ ʦʧʠʩʘʥʠʷ 

ʦʙʨʘʟʘ (ʥʘʧʨʠʤʝʨ, ʠʟʦʙʨʘʞʝʥʠʝ ʠʣʠ ʯʠʩʣʦʚʦʡ ʚʝʢʪʦʨ), ʘ Y ð ʥʦʤʝʨ ʢʣʘʩʩʘ, ʢ ʢʦʪʦʨʦʤʫ 

ʦʪʥʦʩʠʪʩʷ ʜʘʥʥʳʡ ʦʙʨʘʟ. ɺ ʫʧʨʘʚʣʝʥʠʠ X ʤʦʞʝʪ ʙʳʪʴ ʥʘʙʦʨʦʤ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʦʙʲʝʢʪʘ, ʘ Y ð ʢʦʜʦʤ ʫʧʨʘʚʣʷʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʇʨʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʚʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ 

ʩʣʫʞʘʪ ʚʨʝʤʝʥʥʳʝ ʨʷʜʳ, ʘ ʚʳʭʦʜʦʤ ð ʧʦʜʤʥʦʞʝʩʪʚʦ ʵʪʠʭ ʞʝ ʧʝʨʝʤʝʥʥʳʭ, ʧʨʝʜʩʢʘʟʳʚʘʝʤʦʝ 

ʥʘ ʦʩʥʦʚʝ ʧʨʦʰʣʳʭ ʟʥʘʯʝʥʠʡ. ɺ ʟʘʜʘʯʘʭ ʠʜʝʥʪʠʬʠʢʘʮʠʠ X ʠ Y ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʭʦʜʥʳʝ ʠ 

ʚʳʭʦʜʥʳʝ ʩʠʛʥʘʣʳ ʩʠʩʪʝʤʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʇʦʩʪʨʦʝʥʠʝ ʪʘʢʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʪʨʝʙʫʝʪ ʚʳʧʦʣʥʝʥʠʷ ʜʚʫʭ ʢʣʶʯʝʚʳʭ ʫʩʣʦʚʠʡ: ʚʦ-

ʧʝʨʚʳʭ, ʯʪʦʙʳ ʜʣʷ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ ʚʳʭʦʜ ʩʝʪʠ ʩʦʚʧʘʜʘʣ ʩ ʵʪʘʣʦʥʥʳʤ; ʚʦ-

ʚʪʦʨʳʭ, ʯʪʦʙʳ ʩʝʪʴ ʢʦʨʨʝʢʪʥʦ ʦʙʨʘʙʘʪʳʚʘʣʘ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʥʝ ʚʭʦʜʷʱʠʝ ʚ ʦʙʫʯʘʶʱʫʶ 
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ʚʳʙʦʨʢʫ. ʇʦʩʣʝʜʥʝʝ ʫʩʣʦʚʠʝ ʜʝʣʘʝʪ ʟʘʜʘʯʫ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʝʝ ʩʣʦʞʥʦʡ, ʧʦʩʢʦʣʴʢʫ ʦʙʦʙʱʝʥʠʝ 

ʟʘ ʧʨʝʜʝʣʘʤʠ ʠʟʚʝʩʪʥʳʭ ʧʨʠʤʝʨʦʚ ʷʚʣʷʝʪʩʷ ʥʝʪʨʠʚʠʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ. 

ʆʜʥʠʤ ʠʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʬʫʥʢʮʠʡ ʷʚʣʷʝʪʩʷ 

ʨʝʰʝʥʠʝ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʪʨʠʥʘʜʮʘʪʦʡ ʧʨʦʙʣʝʤʳ ɻʠʣʴʙʝʨʪʘ, ʩʚʷʟʘʥʥʦʡ ʩ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ 

ʬʫʥʢʮʠʡ ʤʥʦʛʠʭ ʧʝʨʝʤʝʥʥʳʭ ʯʝʨʝʟ ʬʫʥʢʮʠʠ ʤʝʥʴʰʝʛʦ ʯʠʩʣʘ ʧʝʨʝʤʝʥʥʳʭ. ʈʘʙʦʪʳ ɸ. ʅ. 

ʂʦʣʤʦʛʦʨʦʚʘ ʠ ɺ. ʀ. ɸʨʥʦʣʴʜʘ ʜʘʣʠ ʩʪʨʦʛʦʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʧʨʦʠʟʚʦʣʴʥʦʡ ʥʝʧʨʝʨʳʚʥʦʡ ʬʫʥʢʮʠʠ n ʧʝʨʝʤʝʥʥʳʭ ʚ ʚʠʜʝ ʩʫʧʝʨʧʦʟʠʮʠʠ ʬʫʥʢʮʠʡ ʦʜʥʦʛʦ 

ʧʝʨʝʤʝʥʥʦʛʦ ʠ ʦʧʝʨʘʮʠʠ ʩʣʦʞʝʥʠʷ. 

ʊʝʦʨʝʤʘ ʂʦʣʤʦʛʦʨʦʚʘ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʣʶʙʘʷ ʥʝʧʨʝʨʳʚʥʘʷ ʬʫʥʢʮʠʷ f(x1,..., xn), ʟʘʜʘʥʥʘʷ 

ʥʘ ʝʜʠʥʠʯʥʦʤ ʢʫʙʝ [0, 1]n, ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 
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ʛʜʝ hq(u) ð ʥʝʧʨʝʨʳʚʥʳʝ ʬʫʥʢʮʠʠ,  

( )p

q pxj  ð ʩʪʘʥʜʘʨʪʥʳʝ ʬʫʥʢʮʠʠ, ʟʘʚʠʩʷʱʠʝ ʪʦʣʴʢʦ ʦʪ xp ʠ ʥʝ ʟʘʚʠʩʷʱʠʝ ʦʪ ʚʳʙʦʨʘ 

ʢʦʥʢʨʝʪʥʦʡ ʬʫʥʢʮʠʠ f. 

ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʧʝʨʝʬʦʨʤʫʣʠʨʦʚʘʥʳ ʈ. ʍʝʭʪ-ʅʠʣʴʩʝʥʦʤ ʚ ʪʝʨʤʠʥʘʭ ʪʝʦʨʠʠ ʀʅʉ. 

ʊʝʦʨʝʤʘ ʍʝʭʪ-ʅʠʣʴʩʝʥʘ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʣʶʙʘʷ ʬʫʥʢʮʠʷ ʚʠʜʘ n nxR R­  ʜʦʩʪʘʪʦʯʥʦ ʦʙʱʝʛʦ 

ʚʠʜʘ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʘ ʩ ʧʦʤʦʱʴʶ ʜʚʫʭʩʣʦʡʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʧʨʷʤʦʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʩʦʜʝʨʞʘʱʝʡ 2n + 1 ʥʝʡʨʦʥʦʚ ʚ ʩʢʨʳʪʦʤ ʩʣʦʝ ʠ m ʥʝʡʨʦʥʦʚ ʚ ʚʳʭʦʜʥʦʤ ʩʣʦʝ. 

ʌʫʥʢʮʠʠ ʘʢʪʠʚʘʮʠʠ ʥʝʡʨʦʥʦʚ ʚ ʩʢʨʳʪʦʤ ʩʣʦʝ ʤʦʛʫʪ ʙʳʪʴ ʟʘʨʘʥʝʝ ʟʘʜʘʥʥʳʤʠ ʩʠʛʤʦʠʜʘʣʴʥʳʤʠ 

ʬʫʥʢʮʠʷʤʠ, ʪʦʛʜʘ ʢʘʢ ʬʫʥʢʮʠʠ ʘʢʪʠʚʘʮʠʠ ʚʳʭʦʜʥʦʛʦ ʩʣʦʷ ʦʩʪʘʶʪʩʷ ʥʝʠʟʚʝʩʪʥʳʤʠ. 

ʉʣʝʜʩʪʚʠʝʤ ʵʪʦʡ ʪʝʦʨʝʤʳ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʣʶʙʦʡ ʤʥʦʛʦʤʝʨʥʦʡ 

ʬʫʥʢʮʠʠ ʤʥʦʛʠʭ ʧʝʨʝʤʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ. 

ʆʜʥʘʢʦ ʚʠʜ ʬʫʥʢʮʠʡ ʘʢʪʠʚʘʮʠʠ ʚʳʭʦʜʥʦʛʦ ʩʣʦʷ ʦʩʪʘʸʪʩʷ ʥʝʦʧʨʝʜʝʣʝʥʥʳʤ, ʭʦʪʷ ʠʟʚʝʩʪʥʦ, ʯʪʦ 

ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʤʦʥʦʪʦʥʥʳʤʠ. ʅʘ ʧʨʘʢʪʠʢʝ ʵʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʫʯʘʝʤʳʭ 

ʩʠʛʤʦʠʜʘʣʴʥʳʭ ʬʫʥʢʮʠʡ ʘʢʪʠʚʘʮʠʠ ʩ ʥʘʩʪʨʘʠʚʘʝʤʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ 

ʤʘʢʩʠʤʘʣʴʥʦʝ/ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠ ʢʨʫʪʠʟʥʘ ʬʫʥʢʮʠʠ. 

ɽʱʝ ʦʜʥʦ ʚʘʞʥʦʝ ʩʣʝʜʩʪʚʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʜʣʷ ʣʶʙʦʛʦ ʤʥʦʞʝʩʪʚʘ ʧʘʨ (xk, yk), 

ʛʜʝ yk ð ʩʢʘʣʷʨ, ʩʫʱʝʩʪʚʫʝʪ ʜʚʫʭʩʣʦʡʥʘʷ ʦʜʥʦʨʦʜʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤʠ 

ʩʚʷʟʷʤʠ ʠ ʢʦʥʝʯʥʳʤ ʯʠʩʣʦʤ ʥʝʡʨʦʥʦʚ, ʩʧʦʩʦʙʥʘʷ ʪʦʯʥʦ ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʦʪʦʙʨʘʞʝʥʠʝ x y­ . 

ɼʣʷ ʤʥʦʛʦʤʝʨʥʳʭ ʚʳʭʦʜʦʚ y ʘʥʘʣʦʛʠʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʪʘʢʞʝ ʩʧʨʘʚʝʜʣʠʚ: ʣʶʙʦʝ ʤʥʦʞʝʩʪʚʦ ʧʘʨ 

(xk, yk) ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʦ ʩ ʧʦʤʦʱʴʶ ʜʚʫʭʩʣʦʡʥʦʡ ʦʜʥʦʨʦʜʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʩ 

ʩʠʛʤʦʠʜʘʣʴʥʳʤʠ ʧʝʨʝʜʘʪʦʯʥʳʤʠ ʬʫʥʢʮʠʷʤʠ. 

ɼʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʵʪʠʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʵʤʧʠʨʠʯʝʩʢʘʷ ʬʦʨʤʫʣʘ ʦʮʝʥʢʠ ʥʝʦʙʭʦʜʠʤʦʛʦ ʯʠʩʣʘ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʚʝʩʦʚ Nw ʚ ʤʥʦʛʦʩʣʦʡʥʦʡ 

ʩʝʪʠ: 
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, (2.14) 

ʛʜʝ NY ï ʢʦʣʠʯʝʩʪʚʦ ʥʝʡʨʦʥʦʚ ʚʳʭʦʜʥʦʛʦ ʩʣʦʷ; 

DM ï ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ; 

Nw ï ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ; 

NX ï ʢʦʣʠʯʝʩʪʚʦ ʥʝʡʨʦʥʦʚ ʚʭʦʜʥʦʛʦ ʩʣʦʷ. 

ɿʥʘʷ Nw, ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʥʝʦʙʭʦʜʠʤʦʝ ʯʠʩʣʦ ʥʝʡʨʦʥʦʚ ʚ ʩʢʨʳʪʳʭ ʩʣʦʷʭ ʩʝʪʠ. ʏʠʩʣʦ 

ʥʝʡʨʦʥʦʚ ʚ ʩʢʨʳʪʦʤ ʩʣʦʝ ʤʦʞʝʪ ʙʳʪʴ ʦʮʝʥʝʥʦ ʢʘʢ: 

 w

X Y

N
N

N N
=

+
, (2.15) 

ʛʜʝ N ï ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʡʨʦʥʦʚ ʚ ʩʢʨʳʪʳʭ ʩʣʦʷʭ. 

ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʨʘʩʯʸʪ ʜʣʷ ʩʝʪʝʡ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʩʣʦʸʚ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʦʨʝʤʳ ʂʦʣʤʦʛʦʨʦʚʘïɸʨʥʦʣʴʜʘïʍʝʭʪ-ʅʠʣʴʩʝʥʘ ʜʘʶʪ ʪʝʦʨʝʪʠʯʝʩʢʦʝ 

ʦʙʦʩʥʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩ 

ʧʦʤʦʱʴʶ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. ʍʦʪʷ ʵʪʠ ʪʝʦʨʝʤʳ ʷʚʣʷʶʪʩʷ ʥʝʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ, ʦʥʠ ʦʪʢʨʳʚʘʶʪ 

ʧʫʪʴ ʢ ʧʨʘʢʪʠʯʝʩʢʦʤʫ ʧʨʠʤʝʥʝʥʠʶ ʤʥʦʛʦʩʣʦʡʥʳʭ ʩʝʪʝʡ ʩ ʩʠʛʤʦʠʜʘʣʴʥʳʤʠ ʬʫʥʢʮʠʷʤʠ 

ʘʢʪʠʚʘʮʠʠ ʜʣʷ ʨʝʰʝʥʠʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʟʘʜʘʯ, ʚʢʣʶʯʘʷ ʘʧʧʨʦʢʩʠʤʘʮʠʶ, ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ. 

2.7. ɺʦʟʤʦʞʥʦʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʜʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ 

ʀʅʉ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʵʬʬʝʢʪʠʚʥʫʶ ʠ ʫʥʠʚʝʨʩʘʣʴʥʫʶ ʦʩʥʦʚʫ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ. ʅʝʡʨʦʩʝʪʴ ʤʦʞʥʦ ʬʦʨʤʘʣʴʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʦʩʪʳʭ ʧʨʦʮʝʩʩʦʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ð ʥʝʡʨʦʥʦʚ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʣʦʢʘʣʴʥʦ ʠ 

ʩʦʝʜʠʥʸʥʥʳʭ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʳʤʠ ʩʚʷʟʷʤʠ, ʥʘʟʳʚʘʝʤʳʤʠ ʩʠʥʘʧʩʘʤʠ. ʉʝʪʴ ʧʨʠʥʠʤʘʝʪ 

ʚʭʦʜʥʦʡ ʩʠʛʥʘʣ ʠʟ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʧʨʝʦʙʨʘʟʫʝʪ ʝʛʦ ʚ ʢʘʞʜʦʤ ʠʟ ʩʚʦʠʭ ʵʣʝʤʝʥʪʦʚ ʠ ʚʳʜʘʸʪ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʚʳʭʦʜʥʦʡ ʩʠʛʥʘʣ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʀʅʉ ʨʝʘʣʠʟʫʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ 

ʦʪʦʙʨʘʞʝʥʠʝ ʤʝʞʜʫ ʚʭʦʜʦʤ ʠ ʚʳʭʦʜʦʤ ʠ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʤʦʜʝʣʴʶ ʥʝʢʦʪʦʨʦʡ ʩʠʩʪʝʤʳ G, 

ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʝʡ ʧʦʚʝʜʝʥʠʝ ʨʝʘʣʴʥʦʡ ʩʠʩʪʝʤʳ F. 

ʌʫʥʢʮʠʷ, ʟʘʜʘʚʘʝʤʘʷ ʥʝʡʨʦʩʝʪʴʶ, ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʠʟʚʦʣʴʥʦʡ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʳʭ ʫʩʣʦʚʠʡ, ʢʘʩʘʶʱʠʭʩʷ ʩʪʨʫʢʪʫʨʥʦʡ ʩʣʦʞʥʦʩʪʠ ʩʝʪʠ ʠ ʥʘʣʠʯʠʷ 

ʥʝʣʠʥʝʡʥʦʩʪʠ ʚ ʬʫʥʢʮʠʷʭ ʘʢʪʠʚʘʮʠʠ ʥʝʡʨʦʥʦʚ. ɺʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʣʶʙʦʡ ʩʠʩʪʝʤʥʦʡ 

ʬʫʥʢʮʠʠ F ʩ ʥʘʧʝʨʸʜ ʟʘʜʘʥʥʦʡ ʪʦʯʥʦʩʪʴʶ ʜʝʣʘʝʪ ʀʅʉ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ 

ʫʩʪʨʦʡʩʪʚʦʤ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʬʦʥ ʅʝʡʤʘʥʘ, ʛʜʝ ʚʳʯʠʩʣʝʥʠʷ 

ʦʨʛʘʥʠʟʫʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʷʚʥʦ ʟʘʜʘʥʥʳʭ ʧʨʦʛʨʘʤʤ, ʀʅʉ ʦʙʫʯʘʝʪʩʷ ʯʝʨʝʟ ʮʝʣʝʚʫʶ ʘʜʘʧʪʘʮʠʶ 

ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʚʝʩʦʚ (ʨʝʞʝ ð ʠʟʤʝʥʝʥʠʝʤ ʩʪʨʫʢʪʫʨʳ ʠʣʠ ʬʫʥʢʮʠʡ ʘʢʪʠʚʘʮʠʠ), ʯʪʦʙʳ 

ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʪʨʝʙʫʝʤʦʝ ʦʪʦʙʨʘʞʝʥʠʝ [13, 15, 21, 58, 71]. 

ɺ ʛʠʧʦʪʝʪʠʯʝʩʢʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʚʠʜ ʬʫʥʢʮʠʠ F ʠʟʚʝʩʪʝʥ ʠʣʠ 

ʩʫʱʝʩʪʚʫʝʪ ʘʣʛʦʨʠʪʤ ʝʸ ʚʳʯʠʩʣʝʥʠʷ, ʤʘʰʠʥʘ ʬʦʥ ʅʝʡʤʘʥʘ ʙʫʜʝʪ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ, ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʩʪʘʥʦʚʠʪʩʷ ʠʟʙʳʪʦʯʥʳʤ. ʆʜʥʘʢʦ ʧʨʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʨʝʘʣʴʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ F ʦʙʳʯʥʦ ʧʦʣʫʯʘʶʪʩʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʠʣʠ ʥʘʙʣʶʜʘʪʝʣʴʥʦ ʥʘ ʦʛʨʘʥʠʯʝʥʥʦʤ ʤʥʦʞʝʩʪʚʝ ʧʘʨʘʤʝʪʨʦʚ X. ʕʪʠ ʜʘʥʥʳʝ 

ʟʘʰʫʤʣʝʥʳ, ʥʝʧʦʣʥʳ ʠ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʦʰʠʙʢʠ. ʎʝʣʴʶ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ 

ʟʥʘʯʝʥʠʡ ʚʳʭʦʜʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ Y ʧʨʠ ʧʨʦʠʟʚʦʣʴʥʳʭ X. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʤʦʜʝʣʴ G ʩʪʘʥʦʚʠʪʩʷ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ. 

ʇʦʩʪʨʦʝʥʠʝ ʪʘʢʠʭ ʤʦʜʝʣʝʡ ʚʦʟʤʦʞʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ 

ʩʪʘʪʠʩʪʠʢʠ, ʢʦʪʦʨʳʝ ʵʬʬʝʢʪʠʚʥʳ ʧʨʠ ʥʘʣʠʯʠʠ ʙʦʣʴʰʦʛʦ ʦʙʲʸʤʘ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʸʥʥʳʭ 

ʜʘʥʥʳʭ. ʆʜʥʘʢʦ ʧʨʠ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ, ʤʘʣʦʤ ʢʦʣʠʯʝʩʪʚʝ ʠʣʠ ʩʫʱʝʩʪʚʝʥʥʦʡ ʟʘʰʫʤʣʸʥʥʦʩʪʠ 

ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʥʝʡʨʦʩʝʪʝʚʳʝ ʤʦʜʝʣʠ ʦʢʘʟʳʚʘʶʪʩʷ ʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤʠ. ʆʥʠ 

ʦʙʣʘʜʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʘʜʘʧʪʠʚʥʦʡ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʜʘʥʥʳʭ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʦʚʳʰʝʥʥʫʶ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʚ ʦʙʣʘʩʪʷʭ ʠʭ ʩʢʦʧʣʝʥʠʷ ʠ ʧʣʘʚʥʫʶ ʠʥʪʝʨʧʦʣʷʮʠʶ ʚ ʦʩʪʘʣʴʥʳʭ ʫʯʘʩʪʢʘʭ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʘʨʘʤʝʪʨʦʚ. 

ʆʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʧʨʠʤʝʨʦʚ ʩʝʪʝʡ ʩ ʘʜʘʧʪʠʚʥʦʡ ʢʣʘʩʪʝʨʠʟʘʮʠʝʡ ʩʪʘʣʘ ʢʘʨʪʘ 

ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʊ. ʂʦʭʦʥʝʥʘ. ɽʸ ʟʘʜʘʯʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʦʪʦʙʨʘʞʝʥʠʠ 

ʤʥʦʛʦʤʝʨʥʳʭ ʚʭʦʜʥʳʭ ʚʝʢʪʦʨʦʚ ʥʘ ʢʘʨʪʫ ʢʣʘʩʪʝʨʦʚ ʤʝʥʴʰʝʡ ʨʘʟʤʝʨʥʦʩʪʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ 

ʙʣʠʟʢʠʤ ʢʣʘʩʪʝʨʘʤ ʥʘ ʢʘʨʪʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʙʣʠʟʢʠʝ ʚʭʦʜʥʳʝ ʚʝʢʪʦʨʳ ʚ ʠʩʭʦʜʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʷʪʴ ʪʦʧʦʣʦʛʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʜʘʥʥʳʭ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ 

ʫʤʝʥʴʰʝʥʠʠ ʨʘʟʤʝʨʥʦʩʪʠ. ɿʘʤʝʥʘ ʚʩʝʭ ʚʝʢʪʦʨʦʚ ʢʣʘʩʪʝʨʘ ʝʛʦ ʮʝʥʪʨʦʠʜʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʩʞʘʪʠʷ ʠʥʬʦʨʤʘʮʠʠ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʝʸ ʩʪʨʫʢʪʫʨʳ. 

ʂʘʨʪʳ ʂʦʭʦʥʝʥʘ ʧʨʠʤʝʥʷʶʪʩʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʜʣʷ ʥʘʛʣʷʜʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʤʥʦʛʦʤʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʅʘ ʧʨʘʢʪʠʢʝ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʜʥʦʤʝʨʥʳʝ ʠ ʜʚʫʤʝʨʥʳʝ 

ʢʘʨʪʳ, ʛʜʝ ʢʘʞʜʳʡ ʫʟʝʣ ʧʨʝʜʩʪʘʚʣʷʝʪ ʛʨʫʧʧʫ ʩʭʦʞʠʭ ʥʘʙʣʶʜʝʥʠʡ, ʜʦʧʫʩʢʘʶʱʠʭ 

ʩʝʤʘʥʪʠʯʝʩʢʫʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ. ʆʜʥʠʤ ʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʠʤʝʥʝʥʠʡ ʷʚʣʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ 
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ʪʝʤʘʪʠʯʝʩʢʠʭ ʢʘʨʪ ʵʣʝʢʪʨʦʥʥʳʭ ʩʦʦʙʱʝʥʠʡ ʚ ʛʣʦʙʘʣʴʥʳʭ ʩʝʪʷʭ, ʧʦʟʚʦʣʷʶʱʝʝ ʧʦʣʴʟʦʚʘʪʝʣʷʤ 

ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʘʭ ʩʦʛʣʘʩʥʦ ʩʦʙʩʪʚʝʥʥʳʤ ʠʥʪʝʨʝʩʘʤ. 

ɺ ʦʙʣʘʩʪʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʘʨʪʳ ʂʦʭʦʥʝʥʘ ʧʦʤʦʛʘʶʪ ʚʳʷʚʣʷʪʴ ʨʘʟʣʠʯʥʳʝ 

ʨʝʞʠʤʳ ʧʦʚʝʜʝʥʠʷ ʩʠʩʪʝʤʳ ʠ ʦʙʥʘʨʫʞʠʚʘʪʴ ʘʥʦʤʘʣʠʠ. ʆʩʦʙʝʥʥʦ ʮʝʥʥʳʤ ʷʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ ʥʝʦʞʠʜʘʥʥʳʭ ʩʢʦʧʣʝʥʠʡ ʜʘʥʥʳʭ, ʧʦʩʣʝʜʫʶʱʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ 

ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʦʚʳʤ ʟʥʘʥʠʷʤ ʦ ʩʠʩʪʝʤʝ. 

ɺʪʦʨʘʷ ʛʨʫʧʧʘ ʧʨʠʤʝʥʝʥʠʡ ʩʚʷʟʘʥʘ ʩ ʧʨʝʜʦʙʨʘʙʦʪʢʦʡ ʜʘʥʥʳʭ. ʂʘʨʪʘ ʂʦʭʦʥʝʥʘ 

ʛʨʫʧʧʠʨʫʝʪ ʙʣʠʟʢʠʝ ʚʭʦʜʥʳʝ ʦʙʨʘʟʳ X, ʧʦʩʣʝ ʯʝʛʦ ʬʫʥʢʮʠʷ Y = G (X) ʩʪʨʦʠʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʀʅʉ ʧʨʷʤʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʪʘʢʦʡ ʢʘʢ ʤʥʦʛʦʩʣʦʡʥʳʡ ʧʝʨʩʝʧʪʨʦʥ ʠʣʠ ʟʚʝʟʜʘ 

ɻʨʦʩʩʙʝʨʛʘ, ʥʘ ʚʳʭʦʜʘʭ ʥʝʡʨʦʥʦʚ ʂʦʭʦʥʝʥʘ. ʊʘʢʘʷ ʛʠʙʨʠʜʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ, ʧʨʝʜʣʦʞʝʥʥʘʷ ʈ. 

ʍʝʭʪ-ʅʠʣʴʩʝʥʦʤ ʠ ʧʦʣʫʯʠʚʰʘʷ ʥʘʟʚʘʥʠʝ ʩʝʪʠ ʚʩʪʨʝʯʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ [13, 15, 21, 71], 

ʠʩʧʦʣʴʟʫʝʪ ʙʝʟʫʯʠʪʝʣʴʥʦʝ ʦʙʫʯʝʥʠʝ ʥʝʡʨʦʥʦʚ ʂʦʭʦʥʝʥʘ ʠ ʠʪʝʨʘʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʚʳʭʦʜʥʦʛʦ 

ʩʣʦʷ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʣʠʥʝʡʥʳʭ ʚʳʭʦʜʥʳʭ ʥʝʡʨʦʥʦʚ ʟʥʘʯʝʥʠʷ ʚʝʩʦʚ ʤʦʛʫʪ ʙʳʪʴ 

ʚʳʯʠʩʣʝʥʳ ʘʥʘʣʠʪʠʯʝʩʢʠ ʯʝʨʝʟ ʧʩʝʚʜʦʦʙʨʘʪʥʫʶ ʤʘʪʨʠʮʫ ʧʦ ʄʫʨʫïʇʝʥʨʦʫʟʫ. 

ʉʝʪʴ ʚʩʪʨʝʯʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʜʘʸʪ ʢʫʩʦʯʥʦ-ʧʦʩʪʦʷʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʤʦʜʝʣʠ Y = 

G(X), ʧʦʩʢʦʣʴʢʫ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʢʣʘʩʪʝʨʘ ʚʦʟʙʫʞʜʘʝʪʩʷ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʥʝʡʨʦʥ-ʧʦʙʝʜʠʪʝʣʴ. 

ʕʪʦ ʩʚʦʡʩʪʚʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʭʦʨʦʰʠʝ ʨʝʛʫʣʷʨʠʟʫʶʱʠʝ ʵʬʬʝʢʪʳ ʧʨʠ ʨʘʙʦʪʝ ʩ ʟʘʰʫʤʣʸʥʥʳʤʠ 

ʜʘʥʥʳʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʦʙʫʯʝʥʠʝ ʩʝʪʠ ʚʩʪʨʝʯʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʙʳʩʪʨʝʝ, ʯʝʤ ʦʙʫʯʝʥʠʝ ʩʪʘʥʜʘʨʪʥʦʛʦ ʤʥʦʛʦʩʣʦʡʥʦʛʦ ʧʝʨʩʝʧʪʨʦʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʨʘʪʥʦʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʰʠʙʢʠ. 

ɸʣʴʪʝʨʥʘʪʠʚʦʡ ʪʨʘʜʠʮʠʦʥʥʳʤ ʤʥʦʛʦʩʣʦʡʥʳʤ ʘʨʭʠʪʝʢʪʫʨʘʤ ʷʚʣʷʶʪʩʷ ʩʝʪʠ ʩ 

ʫʩʣʦʞʥʸʥʥʳʤʠ ʥʝʡʨʦʥʘʤʠ, ʥʦ ʧʨʦʩʪʦʡ ʩʪʨʫʢʪʫʨʦʡ. ʅʘʧʨʠʤʝʨ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʡʨʦʥʳ 

ʚʳʩʦʢʦʛʦ ʧʦʨʷʜʢʘ, ʯʝʡ ʘʢʪʠʚʘʮʠʦʥʥʳʡ ʩʠʛʥʘʣ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʟʚʝʰʝʥʥʫʶ ʩʫʤʤʫ ʚʭʦʜʦʚ, 

ʠʭ ʧʦʧʘʨʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ, ʪʨʦʝʢ ʠ ʪʘʢ ʜʘʣʝʝ, ʚʧʣʦʪʴ ʜʦ ʧʦʨʷʜʢʘ k: 
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ʊʘʢʠʝ ʥʝʡʨʦʥʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʝ ʪʦʣʴʢʦ ʣʠʥʝʡʥʦʝ ʨʘʟʜʝʣʝʥʠʝ ʦʙʣʘʩʪʝʡ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʚʭʦʜʦʚ, ʥʦ ʠ ʧʨʦʠʟʚʦʣʴʥʦʝ, ʟʘʜʘʚʘʝʤʦʝ ʧʦʣʠʣʠʥʝʡʥʦʡ ʬʫʥʢʮʠʝʡ. ʉʝʤʝʡʩʪʚʦ ʨʝʰʘʶʱʠʭ 

ʧʨʘʚʠʣ, ʨʝʘʣʠʟʫʝʤʳʭ ʥʝʡʨʦʥʦʤ ʚʳʩʦʢʦʛʦ ʧʦʨʷʜʢʘ, ʛʦʨʘʟʜʦ ʙʦʛʘʯʝ ʤʥʦʞʝʩʪʚʘ ʣʠʥʝʡʥʦ 

ʨʘʟʜʝʣʠʤʳʭ ʬʫʥʢʮʠʡ. 

ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʧʦʜʦʙʥʳʭ ʥʝʡʨʦʥʦʚ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʝʡ ʙʝʟ 

ʩʢʨʳʪʳʭ ʩʣʦʸʚ, ʩʧʦʩʦʙʥʳʭ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʰʠʨʦʢʠʡ ʢʣʘʩʩ ʬʫʥʢʮʠʡ. ʆʧʪʠʤʘʣʴʥʳʝ ʚʝʩʘ 

ʥʘʭʦʜʷʪʩʷ ʘʥʘʣʠʪʠʯʝʩʢʠ, ʙʝʟ ʜʣʠʪʝʣʴʥʦʛʦ ʠʪʝʨʘʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʯʪʦ ʜʝʣʘʝʪ ʪʘʢʠʝ 

ʘʨʭʠʪʝʢʪʫʨʳ ʦʩʦʙʝʥʥʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʠ 

ʜʦʧʫʩʢʘʶʪ ʵʬʬʝʢʪʠʚʥʫʶ ʘʧʧʘʨʘʪʥʫʶ ʨʝʘʣʠʟʘʮʠʶ, ʚʢʣʶʯʘʷ ʦʧʪʠʯʝʩʢʠʝ ʚʳʯʠʩʣʠʪʝʣʠ, 

ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʥʝʣʠʥʝʡʥʳʭ ʩʨʝʜʘʭ, ʛʜʝ ʦʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʟʘʚʠʩʷʪ ʦʪ ʧʦʣʠʥʦʤʠʘʣʴʥʦʡ 

ʬʫʥʢʮʠʠ ʘʤʧʣʠʪʫʜʳ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʩʚʝʪʦʚʦʡ ʚʦʣʥʳ. ʊʘʢʠʝ ʫʩʪʨʦʡʩʪʚʘ ʩʧʦʩʦʙʥʳ ʢ 

ʩʚʝʨʭʧʘʨʘʣʣʝʣʴʥʳʤ ʚʳʯʠʩʣʝʥʠʷʤ, ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʦʧʪʠʯʝʩʢʠʭ ʢʦʤʧʴʶʪʝʨʦʚ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʩʪʨʦʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʜʣʷ 

ʩʠʩʪʝʤʥʦʛʦ ʦʪʢʣʠʢʘ ʥʘ ʦʩʥʦʚʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ 

ʤʦʛʫʪ ʙʳʪʴ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʧʦ ʪʠʧʫ ʟʘʧʨʦʩʦʚ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʥʠʤ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

ʚʳʜʝʣʷʶʪʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʥʦʛʦ ʦʪʢʣʠʢʘ ʥʘ ʚʥʝʰʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ, 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʚʥʫʪʨʝʥʥʠʭ ʩʦʩʪʦʷʥʠʡ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʜʠʥʘʤʠʢʠ, ʦʮʝʥʢʘ ʧʦʣʥʦʪʳ ʦʧʠʩʘʥʠʷ 

ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʟʥʘʯʠʤʦʩʪʠ ʧʘʨʘʤʝʪʨʦʚ, ʦʧʪʠʤʠʟʘʮʠʷ ʧʘʨʘʤʝʪʨʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʘʜʘʥʥʦʡ 

ʬʫʥʢʮʠʠ ʮʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʘʜʘʧʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʤ ʨʘʩʩʤʦʪʨʝʥʠʠ ʬʦʢʫʩʠʨʫʝʪʩʷ 

ʚʥʠʤʘʥʠʝ ʥʘ ʤʦʜʝʣʷʭ ʧʝʨʚʦʛʦ ʪʠʧʘ. ʇʫʩʪʴ ʚʝʢʪʦʨ X ʦʧʠʩʳʚʘʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʩʚʦʡʩʪʚʘ 

ʩʠʩʪʝʤʳ, ʘ ʚʝʢʪʦʨ X' ð ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ; ʦʪʢʣʠʢ 

ʩʠʩʪʝʤʳ ʬʦʨʤʘʣʴʥʦ ʧʨʝʜʩʪʘʚʣʝʥ ʥʝʠʟʚʝʩʪʥʦʡ ʚʝʢʪʦʨ-ʬʫʥʢʮʠʝʡ Y = F (X, X'), ʛʜʝ Y ð ʚʝʢʪʦʨ 

ʦʪʢʣʠʢʘ. ʎʝʣʴʶ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʳʩʪʫʧʘʝʪ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʩʠʩʪʝʤʳ, ʟʘʢʣʶʯʘʶʱʘʷʩʷ ʚ 

ʥʘʭʦʞʜʝʥʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ, ʘʣʛʦʨʠʪʤʘ ʠʣʠ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʨʘʚʠʣ ʦʙʱʝʡ 

ʬʦʨʤʳ Z = G (X, X'), ʢʦʪʦʨʦʝ ʜʣʷ ʢʘʞʜʦʡ ʧʘʨʳ ʚʝʢʪʦʨʦʚ (X, X') ʛʝʥʝʨʠʨʫʝʪ ʚʝʢʪʦʨ Z, ʙʣʠʟʢʠʡ ʢ 
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Y ʚ ʩʤʳʩʣʝ ʟʘʜʘʥʥʦʡ ʤʝʪʨʠʢʠ, ʦʪʨʘʞʘʶʱʝʡ ʮʝʣʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ; ʜʘʥʥʦʝ ʦʪʥʦʰʝʥʠʝ Z = G (X, 

X'), ʨʝʧʨʝʟʝʥʪʠʨʫʶʱʝʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ F ʩ ʪʨʝʙʫʝʤʦʡ ʪʦʯʥʦʩʪʴʶ, ʠʤʝʥʫʝʪʩʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʴʶ ʩʠʩʪʝʤʳ F.  

ʉʧʝʮʠʬʠʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʧʨʦʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʤʝʪʦʜʘʭ ʠʭ ʩʠʥʪʝʟʘ, ʥʦ 

ʠ ʚ ʭʘʨʘʢʪʝʨʝ ʜʦʧʫʩʢʘʝʤʳʭ ʧʨʠʙʣʠʞʝʥʠʡ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʠʤ ʧʦʛʨʝʰʥʦʩʪʝʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ 

ʩʚʦʡʩʪʚʘʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ. ɺʦ-ʧʝʨʚʳʭ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ ʷʚʣʷʶʪʩʷ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʝʧʦʣʥʳʤʠ (ab initio), ʧʦʩʢʦʣʴʢʫ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʭʦʜʥʳʭ ʠ ʚʳʭʦʜʥʳʭ 

ʧʝʨʝʤʝʥʥʳʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʚʢʣʶʯʘʶʪ ʚʩʝ ʧʘʨʘʤʝʪʨʳ, ʩʫʱʝʩʪʚʝʥʥʳʝ ʜʣʷ ʘʜʝʢʚʘʪʥʦʛʦ 

ʦʧʠʩʘʥʠʷ ʧʦʚʝʜʝʥʠʷ ʩʠʩʪʝʤʳ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʢʘʢ ʪʝʭʥʠʯʝʩʢʠʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ, ʪʘʢ ʠ 

ʥʝʧʦʣʥʦʪʦʡ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʩʠʩʪʝʤʝ; ʧʨʠ ʵʪʦʤ ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʥʦʩʪʠ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʝʨʝʤʝʥʥʳʭ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʡ ʨʦʩʪ ʪʨʝʙʫʝʤʦʛʦ ʦʙʲʝʤʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ, ʘ ʚʣʠʷʥʠʝ ʦʧʫʱʝʥʥʳʭ (ʩʢʨʳʪʳʭ) ʚʭʦʜʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʩʧʦʩʦʙʥʦ ʥʘʨʫʰʘʪʴ ʦʜʥʦʟʥʘʯʥʦʩʪʴ ʩʠʩʪʝʤʥʦʡ ʬʫʥʢʮʠʠ F. ɺʦ-ʚʪʦʨʳʭ, ʙʘʟʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʩʣʫʞʘʱʘʷ ʦʩʥʦʚʦʡ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ G, ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʢʘʢ ʚʥʝʰʥʷʷ ʜʘʥʥʦʩʪʴ, ʥʝʠʟʙʝʞʥʦ ʩʦʜʝʨʞʘʱʘʷ ʦʰʠʙʢʠ ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ, ʰʫʤʦʚʳʝ 

ʢʦʤʧʦʥʝʥʪʳ ʠ ʚʥʫʪʨʝʥʥʠʝ ʧʨʦʪʠʚʦʨʝʯʠʷ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʠʟʤʝʨʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʪʨʠʚʠʘʣʴʥʳʭ ʩʣʫʯʘʝʚ, ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʥʦʩʪʴʶ ʫʩʪʨʘʥʝʥʳ. ɺ-ʪʨʝʪʴʠʭ, 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʙʣʘʜʘʶʪ ʧʨʦʠʟʚʦʣʴʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʝʨʝʤʝʥʥʳʭ ʟʘʜʘʯʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʜʥʦʨʦʜʥʦʡ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʪʦʯʥʦʩʪʠ 

ʧʦʣʫʯʘʝʤʦʡ ʤʦʜʝʣʠ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ɺ-ʯʝʪʚʝʨʪʳʭ, 

ʜʘʥʥʳʝ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʧʨʦʧʫʱʝʥʥʳʝ ʟʥʘʯʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ, ʥʘʧʨʠʤʝʨ, ʚʩʣʝʜʩʪʚʠʝ ʧʦʪʝʨʠ 

ʠʥʬʦʨʤʘʮʠʠ, ʦʪʢʘʟʘ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʜʘʪʯʠʢʦʚ ʠʣʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʥʦʛʦ ʥʘʙʦʨʘ 

ʘʥʘʣʠʟʦʚ, ʧʨʠʯʝʤ ʧʨʦʠʟʚʦʣʴʥʦʩʪʴ ʚ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʪʘʢʠʭ ʧʨʦʧʫʱʝʥʥʳʭ ʟʥʘʯʝʥʠʡ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʫʭʫʜʰʘʝʪ ʢʘʯʝʩʪʚʦ ʠ ʥʘʜʝʞʥʦʩʪʴ ʤʦʜʝʣʠ. ʋʢʘʟʘʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʜʘʥʥʳʭ ʠ 

ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʠ ʪʨʝʙʫʶʪ ʦʩʦʙʦʛʦ ʧʦʜʭʦʜʘ ʢ ʘʥʘʣʠʟʫ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʦʰʠʙʦʢ, ʧʨʠʩʫʱʠʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʤʦʜʝʣʷʤ [15]. 

ʄʝʪʦʜʦʣʦʛʠʷ ʦʮʝʥʢʠ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʦʙʦʙʱʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʤʦʜʝʣʝʡ ʥʘ ʦʩʥʦʚʝ ʵʤʧʠʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ɺ ʨʘʤʢʘʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʜʭʦʜʘ ʤʦʜʝʣʴ G 

ʩʠʩʪʝʤʳ F ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʥʦʩʪʴʶ ʚʳʚʝʜʝʥʘ ʠʟ ʧʝʨʚʳʭ ʧʨʠʥʮʠʧʦʚ ʠʣʠ ʬʦʨʤʘʣʴʥʳʭ 

ʟʘʢʦʥʦʚ; ʧʨʦʮʝʩʩ ʝʸ ʧʦʩʪʨʦʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʠʤʝʶʱʠʭʩʷ ʬʨʘʛʤʝʥʪʘʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʜʘʥʥʳʭ ʦ ʩʠʩʪʝʤʝ F ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʦʙʫʯʝʥʠʝ ʤʦʜʝʣʠ G ʧʦʚʝʜʝʥʠʶ F ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʥʳʤ ʢʨʠʪʝʨʠʝʤ, ʥʘʩʪʦʣʴʢʦ ʪʦʯʥʦ, ʥʘʩʢʦʣʴʢʦ ʵʪʦ ʚʦʟʤʦʞʥʦ. 

ɸʣʛʦʨʠʪʤʠʯʝʩʢʠ ʦʙʫʯʝʥʠʝ ʦʟʥʘʯʘʝʪ ʥʘʩʪʨʦʡʢʫ ʚʥʫʪʨʝʥʥʠʭ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ (ʥʘʧʨʠʤʝʨ, 

ʚʝʩʦʚ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʚ ʩʣʫʯʘʝ ʀʅʉ) ʩ ʮʝʣʴʶ ʤʠʥʠʤʠʟʘʮʠʠ ʦʰʠʙʢʠ ʤʦʜʝʣʠ 

 E G F= - . (2.17) 

ʇʨʷʤʦʝ ʠʟʤʝʨʝʥʠʝ ʫʢʘʟʘʥʥʦʡ ʦʰʠʙʢʠ ʤʦʜʝʣʠ ʥʘ ʧʨʘʢʪʠʢʝ ʥʝʜʦʩʪʠʞʠʤʦ, ʧʦʩʢʦʣʴʢʫ 

ʩʠʩʪʝʤʥʘʷ ʬʫʥʢʮʠʷ F ʧʨʠ ʧʨʦʠʟʚʦʣʴʥʳʭ ʟʥʘʯʝʥʠʷʭ ʘʨʛʫʤʝʥʪʘ ʥʝʠʟʚʝʩʪʥʘ. ʆʜʥʘʢʦ ʚʦʟʤʦʞʥʦ 

ʧʦʣʫʯʝʥʠʝ ʝʸ ʦʮʝʥʢʠ: 

 
X

( )L

X
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= -ä , (2.18) 

ʛʜʝ ʩʫʤʤʠʨʦʚʘʥʠʝ ʧʦ X ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʥʝʢʦʪʦʨʦʤʫ ʢʦʥʝʯʥʦʤʫ ʥʘʙʦʨʫ ʧʘʨʘʤʝʪʨʦʚ X, 

ʥʘʟʳʚʘʝʤʦʤʫ ʦʙʫʯʘʶʱʠʤ ʤʥʦʞʝʩʪʚʦʤ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʘʟʳ ʜʘʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ 

ʩʠʩʪʝʤʦʡ ʜʣʷ ʦʙʫʯʝʥʠʷ ʤʦʞʝʪ ʦʪʚʦʜʠʪʴʩʷ ʥʝʢʦʪʦʨʘʷ ʝʸ ʯʘʩʪʴ, ʥʘʟʳʚʘʝʤʘʷ ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʦʡ. ɼʣʷ ʦʙʫʯʘʶʱʠʭ ʧʨʠʤʝʨʦʚ X ʦʪʢʣʠʢʠ ʩʠʩʪʝʤʳ Y ʠʟʚʝʩʪʥʳ. ʅʦʨʤʘ 

ʥʝʚʷʟʢʠ ʤʦʜʝʣʴʥʦʡ ʬʫʥʢʮʠʠ G ʠ ʩʠʩʪʝʤʥʦʡ ʬʫʥʢʮʠʠ Y ʥʘ ʤʥʦʞʝʩʪʚʝ X ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ 

ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʠ ʥʘʟʳʚʘʝʪʩʷ ʦʰʠʙʢʦʡ ʦʙʫʯʝʥʠʷ ʤʦʜʝʣʠ. 

ɼʣʷ ʩʣʫʯʘʷ ʪʦʯʥʳʭ ʠʟʤʝʨʝʥʠʡ (ʥʘʧʨʠʤʝʨ, ʚ ʥʝʢʦʪʦʨʳʭ ʟʘʜʘʯʘʭ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʛʜʝ 

ʦʪʥʦʰʝʥʠʝ ʦʙʨʘʟʘ ʢ ʢʣʘʩʩʫ ʥʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʡ) ʦʜʥʦʟʥʘʯʥʦʩʪʴ ʩʠʩʪʝʤʥʦʡ ʬʫʥʢʮʠʠ ʜʣʷ 

ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦʛʦ ʢʣʘʩʩʘ G ʛʘʨʘʥʪʠʨʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʩʪʠʞʝʥʠʷ ʧʨʦʠʟʚʦʣʴʥʦ ʤʘʣʦʛʦ 

ʟʥʘʯʝʥʠʷ ʦʰʠʙʢʠ ʦʙʫʯʝʥʠʷ EL. ʅʘʨʫʰʝʥʠʝ ʦʜʥʦʟʥʘʯʥʦʩʪʠ ʩʠʩʪʝʤʥʦʡ ʬʫʥʢʮʠʠ ʚ ʧʨʠʩʫʪʩʪʚʠʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʦʰʠʙʦʢ ʠ ʥʝʧʦʣʥʦʪʳ ʧʨʠʟʥʘʢʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʧʨʠʚʦʜʠʪ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ 
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ʢ ʥʝʥʫʣʝʚʳʤ ʦʰʠʙʢʘʤ ʦʙʫʯʝʥʠʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʝʜʝʣʴʥʘʷ ʜʦʩʪʠʞʠʤʘʷ ʦʰʠʙʢʘ ʦʙʫʯʝʥʠʷ 

ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʤʝʨʦʡ ʢʦʨʨʝʢʪʥʦʩʪʠ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʠ ʠ ʢʘʯʝʩʪʚʘ ʢʣʘʩʩʘ ʤʦʜʝʣʝʡ G. 

ʇʦʣʴʟʦʚʘʪʝʣʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʥʪʝʨʝʩʫʶʪ ʧʨʝʜʩʢʘʟʘʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʤʦʜʝʣʠ. ʇʨʠ ʵʪʦʤ 

ʢʣʶʯʝʚʳʤ ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ, ʢʘʢʦʚ ʙʫʜʝʪ ʦʪʢʣʠʢ ʩʠʩʪʝʤʳ ʥʘ ʥʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʧʨʠʤʝʨ 

ʢʦʪʦʨʦʛʦ ʦʪʩʫʪʩʪʚʫʝʪ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ. ʅʘʠʙʦʣʝʝ ʦʙʱʠʡ ʦʪʚʝʪ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ ʜʘʸʪ 

(ʧʦʪʝʥʮʠʘʣʴʥʦ ʥʝʜʦʩʪʫʧʥʘʷ) ʦʰʠʙʢʘ ʤʦʜʝʣʠ E. ʅʝʠʟʚʝʩʪʥʘʷ ʦʰʠʙʢʘ, ʜʦʧʫʩʢʘʝʤʘʷ ʤʦʜʝʣʴʶ G 

ʥʘ ʜʘʥʥʳʭ, ʥʝ ʠʩʧʦʣʴʟʦʚʘʚʰʠʭʩʷ ʧʨʠ ʦʙʫʯʝʥʠʠ, ʥʘʟʳʚʘʝʪʩʷ ʦʰʠʙʢʦʡ ʦʙʦʙʱʝʥʠʷ ʤʦʜʝʣʠ EG. 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ 

ʠʤʝʥʥʦ ʦʰʠʙʢʠ ʦʙʦʙʱʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʤʘʣʘʷ ʦʰʠʙʢʘ ʦʙʫʯʝʥʠʷ ʛʘʨʘʥʪʠʨʫʝʪ ʘʜʝʢʚʘʪʥʦʩʪʴ 

ʤʦʜʝʣʠ ʣʠʰʴ ʚ ʟʘʨʘʥʝʝ ʚʳʙʨʘʥʥʳʭ ʪʦʯʢʘʭ (ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʟʥʘʯʝʥʠʷ ʦʪʢʣʠʢʘ ʩʠʩʪʝʤʳ ʫʞʝ 

ʠʟʚʝʩʪʥʳ). ʇʨʦʚʦʜʷ ʘʥʘʣʦʛʠʶ ʩ ʦʙʫʯʝʥʠʝʤ ʚ ʙʠʦʣʦʛʠʠ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʤʘʣʘʷ ʦʰʠʙʢʘ 

ʦʙʫʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʷʤʦʤʫ ʟʘʧʦʤʠʥʘʥʠʶ ʦʙʫʯʘʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʤʘʣʘʷ ʦʰʠʙʢʘ 

ʦʙʦʙʱʝʥʠʷ ð ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʦʥʷʪʠʡ ʠ ʥʘʚʳʢʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʨʘʩʧʨʦʩʪʨʘʥʠʪʴ 

ʦʪʨʘʙʦʪʘʥʥʳʡ ʦʧʳʪ ʦʙʫʯʝʥʠʷ ʥʘ ʥʦʚʳʝ ʫʩʣʦʚʠʷ. ʇʦʩʣʝʜʥʝʝ ʫʪʚʝʨʞʜʝʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ 

ʮʝʥʥʦ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʥʝʡʨʦʩʝʪʝʚʳʭ ʩʠʩʪʝʤ, ʪʘʢ ʢʘʢ ʜʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʟʘʧʦʤʠʥʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʣʫʯʰʝ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʫʩʪʨʦʡʩʪʚʘ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʘʤʷʪʠ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʘʣʦʩʪʴ ʦʰʠʙʢʠ ʦʙʫʯʝʥʠʷ ʥʝ ʛʘʨʘʥʪʠʨʫʝʪ ʤʘʣʦʩʪʴ ʦʰʠʙʢʠ 

ʦʙʦʙʱʝʥʠʷ. ʂʣʘʩʩʠʯʝʩʢʠʤ ʧʨʠʤʝʨʦʤ ʷʚʣʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʠ ʬʫʥʢʮʠʠ (ʘʧʧʨʦʢʩʠʤʘʮʠʷ 

ʬʫʥʢʮʠʠ) ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʟʘʜʘʥʥʳʤ ʪʦʯʢʘʤ ʧʦʣʠʥʦʤʦʤ ʚʳʩʦʢʦʛʦ ʧʦʨʷʜʢʘ. ɿʥʘʯʝʥʠʷ ʧʦʣʠʥʦʤʘ 

(ʤʦʜʝʣʠ) ʧʨʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʝʛʦ ʩʪʝʧʝʥʠ ʷʚʣʷʶʪʩʷ ʪʦʯʥʳʤʠ ʚ ʦʙʫʯʘʶʱʠʭ ʪʦʯʢʘʭ, ʪ.ʝ. 

ʦʰʠʙʢʘ ʦʙʫʯʝʥʠʷ ʨʘʚʥʘ ʥʫʣʶ. ʆʜʥʘʢʦ ʟʥʘʯʝʥʠʷ ʚ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʪʦʯʢʘʭ ʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʘʧʧʨʦʢʩʠʤʠʨʫʝʤʦʡ ʬʫʥʢʮʠʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʰʠʙʢʘ ʦʙʦʙʱʝʥʠʷ ʪʘʢʦʡ ʤʦʜʝʣʠ 

ʤʦʞʝʪ ʙʳʪʴ ʥʝʧʨʠʝʤʣʝʤʦ ʙʦʣʴʰʦʡ. 

ʇʦʩʢʦʣʴʢʫ ʠʩʪʠʥʥʦʝ ʟʥʘʯʝʥʠʝ ʦʰʠʙʢʠ ʦʙʦʙʱʝʥʠʷ ʥʝʜʦʩʪʫʧʥʦ, ʥʘ ʧʨʘʢʪʠʢʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʝʸ ʦʮʝʥʢʘ. ɼʣʷ ʝʸ ʧʦʣʫʯʝʥʠʷ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʯʘʩʪʴ ʧʨʠʤʝʨʦʚ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ, ʜʣʷ 

ʢʦʪʦʨʳʭ ʠʟʚʝʩʪʥʳ ʦʪʢʣʠʢʠ ʩʠʩʪʝʤʳ, ʥʦ ʢʦʪʦʨʳʝ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʨʠ ʦʙʫʯʝʥʠʠ. ʕʪʘ 

ʚʳʙʦʨʢʘ ʧʨʠʤʝʨʦʚ ʥʘʟʳʚʘʝʪʩʷ ʪʝʩʪʦʚʦʡ (ʚʝʨʠʬʠʢʘʮʠʦʥʥʦʡ) ʚʳʙʦʨʢʦʡ. ʆʰʠʙʢʘ ʦʙʦʙʱʝʥʠʷ 

ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʥʦʨʤʘ ʫʢʣʦʥʝʥʠʷ ʤʦʜʝʣʠ ʥʘ ʤʥʦʞʝʩʪʚʝ ʧʨʠʤʝʨʦʚ ʠʟ ʪʝʩʪʦʚʦʡ ʚʳʙʦʨʢʠ. 

ʆʮʝʥʢʘ ʦʰʠʙʢʠ ʦʙʦʙʱʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʠʥʮʠʧʠʘʣʴʥʳʤ ʤʦʤʝʥʪʦʤ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ. ʅʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʤʦʞʝʪ ʧʦʢʘʟʘʪʴʩʷ, ʯʪʦ ʩʦʟʥʘʪʝʣʴʥʦʝ 

ʥʝʠʩʧʦʣʴʟʦʚʘʥʠʝ ʯʘʩʪʠ ʧʨʠʤʝʨʦʚ ʧʨʠ ʦʙʫʯʝʥʠʠ ʤʦʞʝʪ ʪʦʣʴʢʦ ʫʭʫʜʰʠʪʴ ʠʪʦʛʦʚʫʶ ʤʦʜʝʣʴ. 

ʆʜʥʘʢʦ ʙʝʟ ʵʪʘʧʘ ʪʝʩʪʠʨʦʚʘʥʠʷ ʝʜʠʥʩʪʚʝʥʥʦʡ ʦʮʝʥʢʦʡ ʢʘʯʝʩʪʚʘ ʤʦʜʝʣʠ ʙʫʜʝʪ ʣʠʰʴ ʦʰʠʙʢʘ 

ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʘʷ, ʢʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ, ʤʘʣʦ ʩʚʷʟʘʥʘ ʩ ʧʨʝʜʩʢʘʟʘʪʝʣʴʥʳʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ 

ʤʦʜʝʣʠ. ɺ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʝʩʢʦʣʴʢʦ ʥʝʟʘʚʠʩʠʤʳʭ 

ʪʝʩʪʦʚʳʭ ʚʳʙʦʨʦʢ, ʵʪʘʧʳ ʦʙʫʯʝʥʠʷ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʦʚʪʦʨʷʶʪʩʷ ʤʥʦʛʦʢʨʘʪʥʦ ʩ ʚʘʨʠʘʮʠʝʡ 

ʥʘʯʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʩʦʚ ʥʝʡʨʦʩʝʪʠ, ʝʸ ʪʦʧʦʣʦʛʠʠ ʠ ʧʘʨʘʤʝʪʨʦʚ ʦʙʫʯʝʥʠʷ. 

ʆʢʦʥʯʘʪʝʣʴʥʳʡ ʚʳʙʦʨ çʥʘʠʣʫʯʰʝʡè ʥʝʡʨʦʩʝʪʠ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʫʯʸʪʦʤ ʠʤʝʶʱʝʛʦʩʷ ʦʙʲʸʤʘ ʠ 

ʢʘʯʝʩʪʚʘ ʜʘʥʥʳʭ, ʩʧʝʮʠʬʠʢʠ ʟʘʜʘʯʠ, ʩ ʮʝʣʴʶ ʤʠʥʠʤʠʟʘʮʠʠ ʨʠʩʢʘ ʯʨʝʟʤʝʨʥʦ ʙʦʣʴʰʦʡ ʦʰʠʙʢʠ 

ʦʙʦʙʱʝʥʠʷ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʦʜʝʣʠ. 

ʈʘʟʜʝʣʝʥʠʝ ʜʘʥʥʳʭ ʥʘ ʦʙʫʯʘʶʱʝʝ ʠ ʪʝʩʪʦʚʦʝ ʧʦʜʤʥʦʞʝʩʪʚʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ 

ʨʠʩʫʥʢʝ 2.10. 

ʄʥʦʞʝʩʪʚʦ ʜʘʥʥʳʭ, ʥʘ ʢʦʪʦʨʦʤ ʩʯʠʪʘʝʪʩʷ ʠʩʪʠʥʥʳʤ ʥʝʢʦʪʦʨʦʝ ʧʨʘʚʠʣʦ R, ʨʘʟʙʠʪʦ ʥʘ 

ʧʦʜʤʥʦʞʝʩʪʚʘ L ʠ G, ʧʨʠ ʵʪʦʤ ʚ ʩʦʩʪʘʚʝ L, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʦʧʨʝʜʝʣʸʥʥʦʝ 

ʧʦʜʤʥʦʞʝʩʪʚʦ ʢʦʥʪʨʦʣʴʥʳʭ ʜʘʥʥʳʭ V, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʚʝʨʠʬʠʢʘʮʠʠ ʩʪʝʧʝʥʠ ʦʙʫʯʝʥʠʷ 

ʩʝʪʠ. ʆʙʫʯʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʜʘʥʥʳʭ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʧʦʜʤʥʦʞʝʩʪʚʦ L. ʉʧʦʩʦʙʥʦʩʪʴ 

ʦʪʦʙʨʘʞʝʥʠʷ ʩʝʪʴʶ ʵʣʝʤʝʥʪʦʚ L ʤʦʞʝʪ ʩʯʠʪʘʪʴʩʷ ʧʦʢʘʟʘʪʝʣʝʤ ʩʪʝʧʝʥʠ ʥʘʢʦʧʣʝʥʠʷ 

ʦʙʫʯʘʶʱʠʭ ʜʘʥʥʳʭ, ʪʦʛʜʘ ʢʘʢ ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʜʘʥʥʳʭ, ʚʭʦʜʷʱʠʭ ʚʦ ʤʥʦʞʝʩʪʚʦ G 

(ʥʝ ʠʩʧʦʣʴʟʦʚʘʚʰʠʭʩʷ ʜʣʷ ʦʙʫʯʝʥʠʷ), ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʝʸ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʦʙʦʙʱʝʥʠʷ 

(ʛʝʥʝʨʘʣʠʟʘʮʠʠ ʟʥʘʥʠʡ). ɼʘʥʥʳʝ, ʚʭʦʜʷʱʠʝ ʠ ʚ L, ʠ ʚ G, ʜʦʣʞʥʳ ʙʳʪʴ ʪʠʧʠʯʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ 

ʤʥʦʞʝʩʪʚʘ R. ʅʘʠʤʝʥʝʝ ʠʩʩʣʝʜʦʚʘʥʥʳʤ ʚʦʧʨʦʩʦʤ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʮʠʦʥʘʣʴʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʥʝʡʨʦʩʝʪʝʚʦʡ ʤʦʜʝʣʠ, ʚʢʣʶʯʘʷ ʯʠʩʣʦ ʩʣʦʸʚ ʠ ʥʝʡʨʦʥʦʚ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ ʪʝʩʥʘʷ 

ʩʚʷʟʴ ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʚʝʩʦʚ ʩʝʪʠ ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʦʙʫʯʘʶʱʠʭ ʚʝʢʪʦʨʦʚ. ɽʩʣʠ ʮʝʣʴʶ 
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ʦʙʫʯʝʥʠʷ ʙʳʣʘ ʙʳ ʪʦʣʴʢʦ ʟʘʧʦʤʠʥʘʥʠʝ ʦʙʫʯʘʶʱʠʭ ʚʝʢʪʦʨʦʚ, ʪʦ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʤʦʛʣʦ ʙʳ ʙʳʪʴ 

ʨʘʚʥʳʤ ʯʠʩʣʫ ʚʝʩʦʚ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʢʘʞʜʳʡ ʚʝʩ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʙʳ ʝʜʠʥʩʪʚʝʥʥʦʤʫ 

ʦʙʫʯʘʶʱʝʤʫ ʚʝʢʪʦʨʫ [15]. 

 

 

ʈʠʩʫʥʦʢ 2.10 - ʈʘʟʙʠʝʥʠʝ ʜʘʥʥʳʭ ʥʘ ʧʦʜʤʥʦʞʝʩʪʚʘ 

 

ʊʘʢʘʷ ʀʅʉ ʩʤʦʞʝʪ ʪʦʣʴʢʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʜʘʥʥʳʝ ʠ ʥʝ ʙʫʜʝʪ ʦʙʣʘʜʘʪʴ ʩʚʦʡʩʪʚʦʤ 

ʦʙʦʙʱʝʥʠʷ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʧʦʩʦʙʥʦʩʪʠ ʦʙʦʙʱʝʥʠʷ ʩʝʪʴ ʜʦʣʞʥʘ ʪʨʝʥʠʨʦʚʘʪʴʩʷ ʥʘ 

ʠʟʙʳʪʦʯʥʦʤ ʦʙʫʯʘʶʱʝʤ ʤʥʦʞʝʩʪʚʝ, ʪʦʛʜʘ ʚʝʩʘ ʙʫʜʫʪ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʥʝ ʢ ʫʥʠʢʘʣʴʥʳʤ 

ʚʝʢʪʦʨʘʤ, ʘ ʢ ʠʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʫʩʨʝʜʥʸʥʥʳʤ ʩʦʚʦʢʫʧʥʦʩʪʷʤ. ɻʨʘʬʠʯʝʩʢʘʷ ʠʣʣʶʩʪʨʘʮʠʷ 

ʩʧʦʩʦʙʥʦʩʪʠ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʢ ʦʙʦʙʱʝʥʠʶ, ʥʘ ʧʨʠʤʝʨʝ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʦʜʥʦʤʝʨʥʦʡ 

ʬʫʥʢʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2.11. 

ɺ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʜʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʠʟʚʝʩʪʥʘ ʢʘʢ ʧʨʦʙʣʝʤʘ ʩʤʝʱʝʥʠʷ-ʜʠʩʧʝʨʩʠʠ 

(bias-variance trade-off). ɼʘʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʟʳʚʘʶʪ ʩʣʦʞʥʦʩʪʴʶ ʥʝʡʨʦʩʝʪʝʚʦʡ ʤʦʜʝʣʠ. 

ʅʝʡʨʦʩʝʪʝʚʘʷ ʤʦʜʝʣʴ ʩʦ ʩʣʦʞʥʦʩʪʴʶ, ʤʝʥʴʰʝʡ ʨʘʮʠʦʥʘʣʴʥʦʡ, ʥʝ ʦʙʣʘʜʘʝʪ ʜʦʩʪʘʪʦʯʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʟʘʜʘʥʥʦʡ ʪʦʯʥʦʩʪʴʶ, ʘ ʫ ʀʅʉ ʩ ʠʟʙʳʪʦʯʥʦʡ 

ʩʣʦʞʥʦʩʪʴʶ ʟʥʘʯʠʪʝʣʴʥʦ ʫʭʫʜʰʘʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʚʳʙʨʦʩʥʳʭ ʜʘʥʥʳʭ 

(ʬʝʥʦʤʝʥ ʧʝʨʝʦʙʫʯʝʥʠʷ, ʘʥʛʣ. overfitting) [15]. 

ʉʣʦʞʥʦʩʪʴ ʥʝʡʨʦʩʝʪʝʚʦʡ ʤʦʜʝʣʠ ʤʦʞʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʩʝʪʠ. ʇʨʦʙʣʝʤʘ ʚʳʙʦʨʘ ʩʪʨʫʢʪʫʨʳ ʀʅʉ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʤʝʶʱʠʭʩʷ ʜʘʥʥʳʭ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʨʦʠʪʴ ʀʅʉ, 

ʨʝʰʘʶʱʫʶ ʧʦʩʪʘʚʣʝʥʥʫʶ ʟʘʜʘʯʫ ʩ ʪʨʝʙʫʝʤʦʡ ʪʦʯʥʦʩʪʴʶ ʠ ʧʨʠ ʵʪʦʤ ʦʙʣʘʜʘʶʱʫʶ 

ʤʠʥʠʤʘʣʴʥʦ ʩʣʦʞʥʦʡ ʩʪʨʫʢʪʫʨʦʡ. ʊʨʝʙʦʚʘʥʠʝ ʤʠʥʠʤʘʣʴʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳ ʩʚʷʟʘʥʦ ʩ ʠʟʚʝʩʪʥʳʤ 

ʬʘʢʪʦʤ, ʯʪʦ ʤʦʜʝʣʴ ʩ ʤʝʥʴʰʠʤ ʯʠʩʣʦʤ ʥʘʩʪʨʘʠʚʘʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʦʙʣʘʜʘʝʪ ʣʫʯʰʠʤʠ 

ʘʧʧʨʦʢʩʠʤʘʮʠʦʥʥʳʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ ʠ ʧʦʵʪʦʤʫ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʡ. ʂʘʢ ʫʞʝ 

ʦʪʤʝʯʘʣʦʩʴ, ʚʳʜʝʣʷʶʪ ʜʚʘ ʨʘʟʣʠʯʥʳʭ ʧʦʜʭʦʜʘ ʢ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤʫ ʦʧʨʝʜʝʣʝʥʠʶ 

ʩʪʨʫʢʪʫʨʳ [15]: 

1. ʇʨʦʨʝʞʠʚʘʥʠʝ ʠʟʙʳʪʦʯʥʦʡ ʩʝʪʠ (pruning). ʇʨʦʨʝʞʠʚʘʥʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʜʘʣʝʥʠʠ 

ʥʝʩʫʱʝʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ ʠ ʵʣʝʤʝʥʪʦʚ ʀʅʉ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ. ʀʥʘʯʝ ʵʪʦʪ ʧʨʦʮʝʩʩ 

ʥʘʟʳʚʘʝʪʩʷ ʢʦʥʪʨʘʢʪʠʨʦʚʘʥʠʝʤ. 

2. ʅʘʨʘʱʠʚʘʥʠʝ ʀʅʉ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ (constructive algorithms). ʉʫʪʴ ʜʘʥʥʦʛʦ 

ʧʦʜʭʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʜʦʙʘʚʣʝʥʠʠ ʥʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʩʪʨʫʢʪʫʨʫ ʩʝʪʠ. 

ʈʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʠ ʘʣʛʦʨʠʪʤʳ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʨʝʞʠʚʘʥʠʷ ʦʙʩʫʞʜʘʶʪʩʷ ʚ ʨʘʙʦʪʘʭ. 

ʇʨʦʩʪʳʤʠ ʤʝʪʦʜʘʤʠ, ʧʦʟʚʦʣʷʶʱʠʤʠ ʠʟʙʝʞʘʪʴ ʧʝʨʝʦʙʫʯʝʥʠʷ ʷʚʣʷʶʪʩʷ [15]: 

Å ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʚʝʨʦʯʥʦʛʦ ʤʥʦʞʝʩʪʚʘ V ʜʣʷ ʨʘʥʥʝʡ ʦʩʪʘʥʦʚʢʠ ʀʅʉ, ʠʣʠ ʢʨʦʩʩ-

ʚʘʣʠʜʘʮʠʠ. ʂʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ ʨʘʥʝʝ, ʧʨʦʚʝʨʦʯʥʦʝ ʤʥʦʞʝʩʪʚʦ V ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʨʦʮʝʩʩʝ 

ʦʙʫʯʝʥʠʷ ʥʝ ʫʯʘʩʪʚʫʝʪ, ʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʡ ʧʨʦʚʝʨʢʠ ʧʨʘʢʪʠʯʝʩʢʠ ʜʦʩʪʠʛʥʫʪʦʛʦ 

ʫʨʦʚʥʷ ʦʙʦʙʱʝʥʠʷ. ʇʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʀʅʉ ʧʝʨʠʦʜʠʯʝʩʢʠ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠ ʚʳʯʠʩʣʷʝʪʩʷ 

ʦʰʠʙʢʘ ʩʝʪʠ ʥʘ ʤʥʦʞʝʩʪʚʝ V. ʆʙʫʯʝʥʠʝ ʧʨʝʢʨʘʱʘʝʪʩʷ, ʢʦʛʜʘ ʪʦʯʥʦʩʪʴ ʦʙʦʙʱʝʥʠʷ ʥʘ ʵʪʦʤ 

ʧʦʜʤʥʦʞʝʩʪʚʝ ʜʦʩʪʠʛʘʝʪ ʤʠʥʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ (ʠʣʠ ʥʘʯʥʸʪ ʚʦʟʨʘʩʪʘʪʴ); 
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Å ʧʦʩʪʦʷʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʫʯʝʙʥʳʭ ʦʙʨʘʟʮʦʚ, ʜʦʙʘʚʣʷʷ ʢ ʦʙʨʘʟʮʫ ʧʦ 10% ʰʫʤʘ 
(ʩʣʫʯʘʡʥʫʶ ʚʝʣʠʯʠʥʫ ʫʢʘʟʘʥʥʦʡ ʚʝʣʠʯʠʥʳ) ʢʘʞʜʳʡ ʨʘʟ ʧʨʠ ʧʨʝʜʲʷʚʣʝʥʠʠ ʩʝʪʠ ʦʙʫʯʘʶʱʝʛʦ 

ʚʝʢʪʦʨʘ. ʐʫʤ ʜʦʣʞʝʥ ʜʦʙʘʚʣʷʪʴʩʷ ʢ ʦʧʪʠʤʘʣʴʥʦʤʫ, çʯʠʩʪʦʤʫè, ʚʝʢʪʦʨʫ, ʠʥʘʯʝ ʩʦ ʚʨʝʤʝʥʝʤ 

ʠʩʭʦʜʥʳʡ ʫʯʝʙʥʳʡ ʚʝʢʪʦʨ ʤʦʞʝʪ ʧʝʨʝʩʪʘʪʴ ʙʳʪʴ ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʨʝʰʘʝʤʦʡ ʧʨʦʙʣʝʤʳ. 

 

ʘ) 

 

ʙ) 

 

ʚ) 

 

ʈʠʩʫʥʦʢ 2.11 - ɻʨʘʬʠʯʝʩʢʘʷ ʠʣʣʶʩʪʨʘʮʠʷ ʩʧʦʩʦʙʥʦʩʪʠ ʀʅʉ ʢ ʦʙʦʙʱʝʥʠʶ ʥʘ ʧʨʠʤʝʨʝ 

ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʦʜʥʦʤʝʨʥʦʡ ʬʫʥʢʮʠʠ: ʘ ð ʩʣʠʰʢʦʤ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʡʨʦʥʦʚ; ʙ ð 

ʧʨʘʚʠʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʡʨʦʥʦʚ; ʚ ð ʩʣʠʰʢʦʤ ʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʡʨʦʥʦʚ 

 

ʆʜʥʠʤ ʠʟ ʚʦʟʤʦʞʥʳʭ ʩʧʦʩʦʙʦʚ ʦʧʪʠʤʠʟʘʮʠʠ ʥʝʡʨʦʚʳʯʠʩʣʝʥʠʡ ʩʣʫʞʘʪ ʛʝʥʝʪʠʯʝʩʢʠʝ 

ʘʣʛʦʨʠʪʤʳ ʦʪʙʦʨʘ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ. ʕʪʠ ʘʣʛʦʨʠʪʤʳ ʚʳʧʦʣʥʷʶʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʢʦʤʙʠʥʘʮʠʷʤʠ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʩʪʨʦʷʪ ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʥʠʭ 

ʚʝʨʦʷʪʥʦʩʪʥʫʶ ʣʦʛʠʢʦ-ʨʝʛʨʝʩʩʠʦʥʥʫʶ ʩʝʪʴ, ʦʮʝʥʠʚʘʶʪ ʝʸ ʨʝʟʫʣʴʪʘʪʳ ʠ ʠʩʧʦʣʴʟʫʶʪ ʠʭ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʧʨʠ ʧʦʠʩʢʝ ʥʘʠʣʫʯʰʝʛʦ ʨʝʟʫʣʴʪʘʪʘ [15]. ʂ ʩʦʞʘʣʝʥʠʶ, ʥʘ ʧʨʘʢʪʠʢʝ ʛʝʥʝʪʠʯʝʩʢʠʝ 
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ʘʣʛʦʨʠʪʤʳ ʥʝ ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. ʏʘʱʝ ʚʩʝʛʦ ʧʨʠ ʦʧʪʠʤʠʟʘʮʠʠ 

ʥʝʡʨʦʚʳʯʠʩʣʝʥʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʪʦʜʳ ʧʝʨʝʙʦʨʘ ʚʘʨʠʘʥʪʦʚ ʩ ʦʮʝʥʢʦʡ ʚʠʜʘ (2.10, 2.11). 

ʄʝʪʦʜʦʣʦʛʠʷ ʨʝʰʝʥʠʷ ʧʨʷʤʳʭ, ʦʙʨʘʪʥʳʭ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʟʘʜʘʯ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʛʫʣʷʨʠʟʠʨʫʶʱʠʭ ʩʚʦʡʩʪʚ ʥʝʡʨʦʩʝʪʝʚʳʭ ʤʦʜʝʣʝʡ. ɺ ʨʘʤʢʘʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʘʜʘʯʘ ʧʨʝʜʩʢʘʟʘʥʠʷ ʨʝʘʢʮʠʠ ʠʩʩʣʝʜʫʝʤʦʡ ʩʠʩʪʝʤʳ Y ʧʨʠ 

ʠʟʚʝʩʪʥʦʤ ʝʸ ʩʦʩʪʦʷʥʠʠ X ʠ ʟʘʜʘʥʥʳʭ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʷʭ ʬʦʨʤʘʣʴʥʦ ʦʪʥʦʩʠʪʩʷ ʢ ʢʣʘʩʩʫ 

ʧʨʷʤʳʭ ʟʘʜʘʯ, ʷʚʣʷʶʱʠʭʩʷ ʪʠʧʠʯʥʳʤʠ ʧʨʠ ʠʤʠʪʘʮʠʦʥʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʦʚʝʜʝʥʠʷ ʩʠʩʪʝʤ, 

ʦʩʦʙʝʥʥʦ ʚ ʩʣʫʯʘʝ ʟʘʧʨʦʩʦʚ ʢ ʤʦʜʝʣʠ ʪʠʧʘ çʯʪʦ ï ʝʩʣʠè. ʇʨʠʥʮʠʧʠʘʣʴʥʦ ʠʥʳʤ ʢʣʘʩʩʦʤ 

ʷʚʣʷʶʪʩʷ ʦʙʨʘʪʥʳʝ ʟʘʜʘʯʠ, ʮʝʣʴʶ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ X, 

ʧʦʨʦʜʠʚʰʠʭ ʥʘʙʣʶʜʘʝʤʳʡ ʦʪʢʣʠʢ ʩʠʩʪʝʤʳ Y; ʠʥʳʤʠ ʩʣʦʚʘʤʠ, ʨʝʯʴ ʠʜʝʪ ʦ ʧʦʠʩʢʝ ʚʥʝʰʥʠʭ 

ʫʩʣʦʚʠʡ, ʧʨʠʚʝʜʰʠʭ ʢ ʨʝʘʣʠʟʦʚʘʥʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʩʠʩʪʝʤʳ. ɺ ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʯʠʩʪʦ ʦʙʨʘʪʥʳʝ ʟʘʜʘʯʠ ʚʩʪʨʝʯʘʶʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʨʝʜʢʦ, ʧʦʩʢʦʣʴʢʫ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʦʩʪʫʧʥʘ 

ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʘʧʨʠʦʨʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʠʩʪʝʤʝ; ʥʘʧʨʠʤʝʨ, ʧʦʤʠʤʦ ʠʟʤʝʨʝʥʥʦʛʦ ʚʳʭʦʜʥʦʛʦ 

ʦʪʢʣʠʢʘ Y, ʤʦʛʫʪ ʙʳʪʴ ʠʟʚʝʩʪʥʳ ʥʝʢʦʪʦʨʳʝ ʧʝʨʝʤʝʥʥʳʝ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ ʠʣʠ ʯʘʩʪʴ 

ʧʘʨʘʤʝʪʨʦʚ ʚʭʦʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʩʪʘʥʦʚʢʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʟʘʜʘʯʠ ð 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʥʝʠʟʚʝʩʪʥʳʭ ʢʦʤʧʦʥʝʥʪ ʚʭʦʜʥʦʛʦ X ʠ ʚʳʭʦʜʥʦʛʦ Y ʚʝʢʪʦʨʦʚ ʧʦ ʠʟʚʝʩʪʥʳʤ 

ʢʦʤʧʦʥʝʥʪʘʤ. ɺ ʦʙʦʙʱʝʥʥʦʡ ʬʦʨʤʝ ʩʠʩʪʝʤʥʘʷ ʬʫʥʢʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʢ (X, Y) = 

F (X, Y), ʛʜʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʚʝʢʪʦʨ (X, Y) ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʚʭʦʜʥʦʡ ʠ 

ʚʳʭʦʜʥʦʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʪʨʘʢʪʦʚʘʪʴ ʣʶʙʫʶ ʟʘʜʘʯʫ ʢʘʢ ʧʦʪʝʥʮʠʘʣʴʥʦ ʢʦʤʙʠʥʠʨʦʚʘʥʥʫʶ. 

ʂʣʶʯʝʚʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʦʙʨʘʪʥʳʭ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ ʠʭ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʥʝʢʦʨʨʝʢʪʥʘʷ ʧʦʩʪʘʥʦʚʢʘ ʚ ʩʤʳʩʣʝ ɾ. ɸʜʘʤʘʨʘ, ʯʪʦ ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʤʝʪʦʜʦʚ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʫʩʪʦʡʯʠʚʳʭ ʧʨʠʙʣʠʞʝʥʥʳʭ ʨʝʰʝʥʠʡ; ʩʦʛʣʘʩʥʦ ɸʜʘʤʘʨʫ, ʢʦʨʨʝʢʪʥʘʷ 

ʟʘʜʘʯʘ ʜʦʣʞʥʘ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʪʨʝʤ ʫʩʣʦʚʠʷʤ: ʩʫʱʝʩʪʚʦʚʘʥʠʶ ʨʝʰʝʥʠʷ ʧʨʠ ʣʶʙʳʭ 

ʜʦʧʫʩʪʠʤʳʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʝʛʦ ʝʜʠʥʩʪʚʝʥʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʤʘʣʳʤ ʚʘʨʠʘʮʠʷʤ 

ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ. ʂʣʘʩʩʠʯʝʩʢʠʤ ʧʦʜʭʦʜʦʤ ʢ ʨʝʰʝʥʠʶ ʥʝʢʦʨʨʝʢʪʥʳʭ ʟʘʜʘʯ ʩʣʫʞʠʪ ʤʝʪʦʜ 

ʨʝʛʫʣʷʨʠʟʘʮʠʠ ɸ. ʅ. ʊʠʭʦʥʦʚʘ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʚʚʝʜʝʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʘʧʨʠʦʨʥʳʭ 

ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʠʩʢʦʤʦʝ ʨʝʰʝʥʠʝ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ð ʪʨʝʙʦʚʘʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʛʣʘʜʢʦʩʪʠ 

ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʝʡ ʬʫʥʢʮʠʠ. ɺ ʢʦʥʪʝʢʩʪʝ ʥʝʡʨʦʩʝʪʝʚʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʝʛʫʣʷʨʠʟʘʮʠʷ 

ʨʝʘʣʠʟʫʝʪʩʷ ʯʝʨʝʟ ʦʧʪʠʤʠʟʘʮʠʶ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ ʦʰʠʙʢʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ 

ʩʦʙʦʡ ʩʫʤʤʫ ʢʚʘʜʨʘʪʦʚ ʦʪʢʣʦʥʝʥʠʡ ʤʦʜʝʣʠ ʦʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʩ ʘʜʜʠʪʠʚʥʦʡ 

ʨʝʛʫʣʷʨʠʟʠʨʫʶʱʝʡ ʜʦʙʘʚʢʦʡ, ʩʪʨʝʤʷʱʝʡʩʷ ʢ ʥʫʣʶ ʧʦ ʤʝʨʝ ʧʦʚʳʰʝʥʠʷ ʛʣʘʜʢʦʩʪʠ ʨʝʰʝʥʠʷ: 
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ʛʜʝ ű ð ʨʝʛʫʣʷʨʠʟʠʨʫʶʱʠʡ ʬʫʥʢʮʠʦʥʘʣ, ʘ ɚ ð ʧʘʨʘʤʝʪʨ ʨʝʛʫʣʷʨʠʟʘʮʠʠ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʡ 

ʩʪʝʧʝʥʴ ʩʛʣʘʞʠʚʘʥʠʷ. ʇʨʠʤʝʯʘʪʝʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʥʝʡʨʦʩʝʪʝʚʳʭ ʤʦʜʝʣʝʡ, ʧʦʩʪʨʦʝʥʥʳʭ 

ʥʘ ʦʩʥʦʚʝ ʢʦʥʝʯʥʦʛʦ ʥʘʙʦʨʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʚʥʫʪʨʝʥʥʠʭ 

ʨʝʛʫʣʷʨʠʟʠʨʫʶʱʠʭ ʩʚʦʡʩʪʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʜʦʩʪʠʞʝʥʠʶ ʤʘʣʳʭ ʟʥʘʯʝʥʠʡ ʦʰʠʙʢʠ 

ʦʙʦʙʱʝʥʠʷ; ʜʘʥʥʳʝ ʩʚʦʡʩʪʚʘ ʦʩʦʙʝʥʥʦ ʧʦʣʝʟʥʳ ʚ ʫʩʣʦʚʠʷʭ ʠʟʙʳʪʦʯʥʦʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʜʘʥʥʳʭ, ʧʦʩʢʦʣʴʢʫ ʧʦʟʚʦʣʷʶʪ ʩʞʠʤʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʫʩʪʨʘʥʷʷ ʰʫʤʦʚʳʝ ʢʦʤʧʦʥʝʥʪʳ ʠ 

ʚʳʷʚʣʷʷ ʩʢʨʳʪʳʝ ʥʝʧʨʝʨʳʚʥʳʝ, ʛʣʘʜʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ, ʧʨʠ ʵʪʦʤ ʯʠʩʣʦ ʥʘʩʪʨʘʠʚʘʝʤʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ ʤʦʞʝʪ ʙʳʪʴ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝ ʦʙʲʝʤʘ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ. ʉʣʝʜʫʝʪ 

ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʧʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʠ ʩ ʤʘʣʦʡ ʦʰʠʙʢʦʡ ʦʙʦʙʱʝʥʠʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ 

ʥʝʚʦʟʤʦʞʥʦ ʜʣʷ ʧʦʣʥʦʩʪʴʶ ʩʣʫʯʘʡʥʳʭ ʦʪʦʙʨʘʞʝʥʠʡ; ʚ ʢʘʯʝʩʪʚʝ ʠʣʣʶʩʪʨʘʮʠʠ ʤʦʞʥʦ 

ʨʘʩʩʤʦʪʨʝʪʴ ʟʘʜʘʯʫ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʬʫʥʢʮʠʠ, ʩʪʘʚʷʱʝʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʬʘʤʠʣʠʷʤ ʘʙʦʥʝʥʪʦʚ 

(ʚʝʢʪʦʨ X) ʠʭ ʪʝʣʝʬʦʥʥʳʝ ʥʦʤʝʨʘ (ʚʝʢʪʦʨ Y), ʛʜʝ ʣʶʙʘʷ ʧʦʧʳʪʢʘ ʧʨʝʜʩʢʘʟʘʪʴ ʥʦʤʝʨ ʥʦʚʦʛʦ 

ʘʙʦʥʝʥʪʘ ʧʦ ʬʘʤʠʣʠʠ ʷʚʣʷʝʪʩʷ ʙʝʩʩʤʳʩʣʝʥʥʦʡ ʚʩʣʝʜʩʪʚʠʝ ʦʪʩʫʪʩʪʚʠʷ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʡ 

ʩʚʷʟʠ. ʀʅʉ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʝʩʪʝʩʪʚʝʥʥʳʡ ʠ ʛʠʙʢʠʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ, ʛʜʝ ʨʘʟʣʠʯʥʳʝ ʘʨʭʠʪʝʢʪʫʨʳ 

ʦʪʚʝʯʘʶʪ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʧʨʘʢʪʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ; ʚ ʯʘʩʪʥʦʩʪʠ, ʩʝʪʠ ʩ ʦʙʨʘʪʥʳʤ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʦʰʠʙʢʠ ʠ ʩʝʪʠ ʚʩʪʨʝʯʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʚʳʩʦʢʠʝ 

ʦʙʦʙʱʘʶʱʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʫʩʧʝʰʥʦ ʨʝʰʘʶʪ ʧʨʷʤʳʝ ʟʘʜʘʯʠ, ʚʳʜʘʚʘʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ 

ʧʨʦʛʥʦʟʳ, ʘ ʠʭ ʚʩʪʨʦʝʥʥʳʝ ʨʝʛʫʣʷʨʠʟʠʨʫʶʱʠʝ ʤʝʭʘʥʠʟʤʳ ʧʦʟʚʦʣʷʶʪ ʢʦʨʨʝʢʪʥʦ ʨʝʰʘʪʴ ʪʘʢʞʝ 
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ʦʙʨʘʪʥʳʝ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʟʘʜʘʯʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʣʦʢʘʣʴʥʦʡ ʦʮʝʥʢʠ ʪʦʯʥʦʩʪʠ 

ʧʦʣʫʯʘʝʤʳʭ ʨʝʰʝʥʠʡ [15]. 

2.8. ʇʨʠʤʝʥʝʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠ ʨʝʘʣʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʅʝʢʦʪʦʨʳʝ ʟʘʜʘʯʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʨʝʰʘʝʤʳʝ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʨʝʘʣʠʟʘʮʠʠ ʊʇ ʪʨʝʙʫʶʪ ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʚ ʧʦʣʫʯʝʥʠʠ ʨʝʟʫʣʴʪʘʪʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʠʭ ʙʦʣʴʰʘʷ 

ʨʘʟʤʝʨʥʦʩʪʴ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʦʟʤʦʞʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʪʨʝʙʫʝʪ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʢ 

ʚʳʙʦʨʫ ʘʧʧʘʨʘʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʤʝʪʦʜʦʚ ʦʧʪʠʤʠʟʘʮʠʠ.  

ɹʦʣʴʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʜ ʨʝʰʝʥʠʝʤ ʟʘʜʘʯ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʨʘʤʢʘʭ 

ʨʘʟʨʘʙʦʪʢʠ ʊʇ ʦʪʢʨʳʚʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʪʝʦʨʠʠ ʩʝʪʝʡ ʩ ʥʝʡʨʦʧʦʜʦʙʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠ ʨʘʟʚʠʪʠʝ 

ʥʝʡʨʦʩʝʪʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʕʪʠ ʚʦʟʤʦʞʥʦʩʪʠ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʦʜʭʦʜʦʚ [28, 30, 35, 38, 39]. 

ʂʦʣʠʯʝʩʪʚʦ ʪʘʢʠʭ ʟʘʜʘʯ ʚʦʟʨʘʩʪʘʝʪ ʩʪʨʝʤʠʪʝʣʴʥʳʤʠ ʪʝʤʧʘʤʠ, ʦʩʦʙʝʥʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʠʭ ʨʘʟʤʝʨʥʦʩʪʠ. ʋʢʘʟʘʥʥʳʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʧʦʟʚʦʣʷʶʪ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʀʅʉ 

ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʠ ʧʨʠʥʷʪʠʷ ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʨʝʰʝʥʠʷ ʧʨʠ 

ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʊʇ [3, 35, 39, 45, 58].  

ʈʝʰʝʥʠʝ ʵʪʠʭ ʟʘʜʘʯ ʦʩʥʦʚʘʥʦ ʥʘ ʨʘʟʨʘʙʦʪʢʝ ʤʥʦʛʦʩʣʦʡʥʦʡ ʀʅʉ (ʨʠʩʫʥʦʢ 2.8). ʊʘʢʦʤʫ 

ʧʦʜʭʦʜʫ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʧʨʠʯʠʥ [13]. ʇʝʨʚʘʷ ʧʨʠʯʠʥʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʤʥʦʛʦʩʣʦʡʥʘʷ ʀʅʉ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʩʣʦʞʥʳʝ, ʥʝʣʠʥʝʡʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʚʭʦʜʥʳʤʠ 

ʜʘʥʥʳʤʠ ʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘ ʚʳʭʦʜʝ.  

ɺʪʦʨʘʷ ʧʨʠʯʠʥʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʜʣʷ ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʠ ʟʘʜʘʪʴ ʪʘʢʠʝ 

ʚʘʨʠʘʥʪʳ, ʢʦʪʦʨʳʝ ʦʭʚʘʪʳʚʘʣʠ ʙʳ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʩʠʪʫʘʮʠʠ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʦʙʫʯʠʪʴ 

ʀʅʉ ʥʘ ʦʛʨʘʥʠʯʝʥʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʧʨʠʤʝʨʦʚ: ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʨʝʟʫʣʴʪʘʪʦʚ, ʘ ʟʘʪʝʤ 

ʧʦʟʚʦʣʠʪʴ ʝʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʛʝʥʝʨʠʨʦʚʘʪʴ ʧʨʘʚʠʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʚʦʜʠʤʳʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ. ʉʧʦʩʦʙʥʦʩʪʴ ʛʝʥʝʨʠʨʦʚʘʪʴ ʧʨʘʚʠʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʝ ʚʭʦʜʷʱʠʭ 

ʚ ʥʘʙʦʨ ʦʙʫʯʘʶʱʠʭ, ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʧʨʠ ʩʦʟʜʘʥʠʠ ʀʅʉ.  

ʊʨʝʪʴʝʡ ʧʨʠʯʠʥʦʡ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʀʅʉ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʨʦʛʦ ʟʘʜʘʥʥʫʶ ʬʫʥʢʮʠʶ, 

ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʳʙʨʘʥʥʳʤ ʩʦʯʝʪʘʥʠʝʤ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ. 

ʅʝʟʥʘʯʠʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʢʘʟʘʪʴʩʷ ʥʘ ʨʝʰʝʥʠʠ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʣʫʯʝʥʠʶ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. 

ʂʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ ʀʅʉ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʨʝʰʝʥʠʠ ʪʘʢʠʭ ʟʘʜʘʯ, ʚ ʢʦʪʦʨʳʭ ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ ʯʸʪʢʦʛʦ ʘʣʛʦʨʠʪʤʘ, ʪʦʯʥʳʭ ʜʝʡʩʪʚʠʡ ʣʠʙʦ ʬʦʨʤʘʣʴʥʳʭ ʧʨʘʚʠʣ, ʧʦʟʚʦʣʷʶʱʠʭ ʙʝʟ 

ʢʘʢʠʭ-ʣʠʙʦ ʟʘʪʨʫʜʥʝʥʠʡ ʧʦʣʫʯʠʪʴ ʞʝʣʘʝʤʳʡ ʨʝʟʫʣʴʪʘʪ. 

ʎʝʣʴ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʦʢʘʟʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʀʅʉ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ.  

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʫʞʥʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

¶ ʦʙʫʯʠʪʴ ʥʝʡʨʦʩʠʤʫʣʷʪʦʨ; 

¶ ʚʳʚʝʩʪʠ ʟʘʢʦʥ, ʧʦʢʘʟʳʚʘʶʱʠʡ, ʢʘʢ ʤʝʥʷʝʪʩʷ ʨʝʰʝʥʠʝ ʦʪ ʠʟʤʝʥʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʧʘʨʘʤʝʪʨʘ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʧʝʨʝʜʘʪʦʯʥʳʝ ʬʫʥʢʮʠʠ ʚʩʝʭ ʥʝʡʨʦʥʦʚ ʚ ʀʅʉ ʬʠʢʩʠʨʦʚʘʥʳ, ʘ ʚʝʩʘ 

ʷʚʣʷʶʪʩʷ ʧʘʨʘʤʝʪʨʘʤʠ ʀʅʉ ʠ ʤʦʛʫʪ ʠʟʤʝʥʷʪʴʩʷ. ʅʝʢʦʪʦʨʳʝ ʚʭʦʜʳ ʥʝʡʨʦʥʦʚ ʧʦʤʝʯʝʥʳ ʢʘʢ 

ʚʥʝʰʥʠʝ ʚʭʦʜʳ ʀʅʉ, ʘ ʥʝʢʦʪʦʨʳʝ ʚʳʭʦʜʳ - ʢʘʢ ʚʥʝʰʥʠʝ ʚʳʭʦʜʳ ʀʅʉ. ʇʦʜʘʚʘʷ ʣʶʙʳʝ ʯʠʩʣʘ 

ʥʘ ʚʭʦʜʳ ʀʅʉ, ʧʦʣʫʯʘʝʪʩʷ ʥʝʢʦʪʦʨʳʡ ʥʘʙʦʨ ʯʠʩʝʣ ʥʘ ʚʳʭʦʜʘʭ ʀʅʉ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʙʦʪʘ 

ʀʅʉ ʩʦʩʪʦʠʪ ʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʚʭʦʜʥʦʛʦ ʚʝʢʪʦʨʘ ʚ ʚʳʭʦʜʥʦʡ ʚʝʢʪʦʨ, ʧʨʠʯʝʤ ʵʪʦ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʟʘʜʘʝʪʩʷ ʚʝʩʘʤʠ ʀʅʉ. ʇʨʘʢʪʠʯʝʩʢʠ ʣʶʙʫʶ ʟʘʜʘʯʫ ʤʦʞʥʦ ʩʚʝʩʪʠ ʢ ʟʘʜʘʯʝ, 

ʨʝʰʘʝʤʦʡ ʀʅʉ [13, 28, 35, 39]. 

ʈʘʟʨʘʙʦʪʢʘ ʪʦʧʦʣʦʛʠʠ ʀʅʉ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʜʚʘ ʵʪʘʧʘ [13]:  

1) ʚʳʙʦʨ ʪʠʧʘ (ʘʨʭʠʪʝʢʪʫʨʳ) ʀʅʉ; 
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2) ʧʦʜʙʦʨ ʚʝʩʦʚ (ʦʙʫʯʝʥʠʝ) ʀʅʉ. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʦʧʨʝʜʝʣʷʶʪʩʷ [13]: 

¶ ʠʩʧʦʣʴʟʫʝʤʳʝ ʥʝʡʨʦʥʳ (ʯʠʩʣʦ ʚʭʦʜʦʚ, ʧʝʨʝʜʘʪʦʯʥʳʝ ʬʫʥʢʮʠʠ); 

¶ ʩʧʦʩʦʙ ʩʦʝʜʠʥʝʥʠʷ ʥʝʡʨʦʥʦʚ ʤʝʞʜʫ ʩʦʙʦʡ;  

¶ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠ ʨʝʟʫʣʴʪʘʪʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ ʚʭʦʜʦʚ ʠ ʚʳʭʦʜʦʚ ʀʅʉ.  

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʵʪʘʧʘ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʠʣʠ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʦʜʥʦʡ ʠʟ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʝʡʨʦʩʝʪʝʚʳʭ ʘʨʭʠʪʝʢʪʫʨ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʥʦʛʠʭ ʠʟ ʢʦʪʦʨʳʭ ʜʦʢʘʟʘʥʘ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠ. ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝ ʠ ʠʟʫʯʝʥʥʳʝ ʘʨʭʠʪʝʢʪʫʨʳ - ʵʪʦ ʤʥʦʛʦʩʣʦʡʥʳʡ 

ʧʝʨʩʝʧʪʨʦʥ, ʀʅʉ ʩ ʦʙʱʝʡ ʨʝʛʨʝʩʩʠʝʡ, ʩ ʨʘʜʠʘʣʴʥʦʡ ʙʘʟʠʩʥʦʡ ʬʫʥʢʮʠʝʡ, ʩʝʪʠ ʂʦʭʦʥʝʥʘ ʠ 

ʜʨʫʛʠʝ [13].  

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ çʦʙʫʯʝʥʠʝè ʚʳʙʨʘʥʥʦʡ ʀʅʉ, ʪʦ ʝʩʪʴ ʧʦʜʙʠʨʘʶʪʩʷ 

ʪʘʢʠʝ ʟʥʘʯʝʥʠʷ ʝʝ ʚʝʩʦʚ, ʯʪʦʙʳ ʦʥʘ ʨʘʙʦʪʘʣʘ ʥʫʞʥʳʤ ʦʙʨʘʟʦʤ. ɺ ʠʩʧʦʣʴʟʫʝʤʳʭ ʥʘ ʧʨʘʢʪʠʢʝ 

ʀʅʉ ʢʦʣʠʯʝʩʪʚʦ ʚʝʩʦʚ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʪʳʩʷʯ. ɼʣʷ ʤʥʦʛʠʭ ʘʨʭʠʪʝʢʪʫʨ 

ʨʘʟʨʘʙʦʪʘʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʘʣʛʦʨʠʪʤʳ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʥʘʩʪʨʦʠʪʴ ʚʝʩʘ ʀʅʉ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʙʨʘʟʦʤ. ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʡ ʠʟ ʵʪʠʭ ʘʣʛʦʨʠʪʤʦʚ - ʤʝʪʦʜ ʦʙʨʘʪʥʦʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʰʠʙʢʠ (Error Back Propagation), ʠʩʧʦʣʴʟʫʝʤʳʡ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʦʙʫʯʝʥʠʷ 

ʧʝʨʩʝʧʪʨʦʥʘ [13, 28, 35, 39, 71].  

ʆʙʫʯʝʥʠʝ ʀʅʉ ʚʳʙʦʨʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ ʠʣʠ ʧʨʠʥʷʪʠʶ ʨʝʰʝʥʠʷ ʜʣʷ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʊʇ, ʧʦ ʩʫʪʠ, ʦʟʥʘʯʘʝʪ ʥʘʩʪʨʦʡʢʫ ʀʅʉ ʥʘ ʦʧʝʨʘʪʠʚʥʫʶ ʚʳʨʘʙʦʪʢʫ ʨʝʟʫʣʴʪʘʪʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ. ʇʨʠ ʵʪʦʤ ʧʦʜ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʝʡ 

ʧʦʜʨʘʟʫʤʝʚʘʶʪʩʷ ʧʘʨʘʤʝʪʨʳ ʧʨʠʥʷʪʦʛʦ ʊʇ ʠʣʠ ʜʘʥʥʳʝ ʦ ʭʦʜʝ ʝʛʦ ʠʩʧʦʣʥʝʥʠʷ. ɺ ʩʣʫʯʘʝ ʩ 

ʧʣʘʥʠʨʦʚʘʥʠʝʤ ʨʝʩʫʨʩʦʚ ʊʇï ʵʪʦ ʧʦʭʦʞʝ ʥʘ ʧʨʦʮʝʜʫʨʫ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʘʚʘ ʙʨʠʛʘʜ, 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʢʦʣʠʯʝʩʪʚʘ ʨʝʩʫʨʩʦʚ ʩ ʫʯʝʪʦʤ ʫʩʣʦʚʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ ʠ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʉʇʆ. ɺ ʩʣʫʯʘʝ ʩ ʧʨʠʥʷʪʠʝʤ ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʨʝʰʝʥʠʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʤʦʥʠʪʦʨʠʥʛʘ ʊʇ ï ʵʪʦʪ ʧʨʦʮʝʩʩ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʘʥʘʣʠʟ ʦʮʝʥʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʙʣʶʜʝʥʠʷ ʟʘ 

ʭʦʜʦʤ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʊʇ ʠ ʧʨʦʛʥʦʟʘ ʝʛʦ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʚʦ ʚʨʝʤʝʥʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʚ ʪʦʤ ʠ ʜʨʫʛʦʤ ʩʣʫʯʘʝ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʢʦʥʢʨʝʪʥʳʝ ʧʨʠʤʝʨʳ ʨʝʩʫʨʩʦʚ ʊʇ ʠ 

ʨʝʛʫʣʠʨʫʶʱʠʭ ʨʝʰʝʥʠʡ, ʥʘ ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʯʠʢ ʆʊɼ ʩʦʧʦʩʪʘʚʣʷʷ ʥʘʙʦʨ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʧʨʠʤʝʨʦʚ 

ʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩ ʫʯʝʪʦʤ ʥʘʢʦʧʣʝʥʥʦʛʦ ʦʧʳʪʘ ʠ ʟʥʘʥʠʡ. ʊʘʢʦʡ 

ʧʨʦʮʝʩʩ ʥʘʟʳʚʘʝʪʩʷ çʦʙʫʯʝʥʠʝ ʩ ʫʯʠʪʝʣʝʤè. 

ʇʨʠ ʦʙʫʯʝʥʠʠ ʀʅʉ ʜʝʡʩʪʚʠʷ ʙʫʜʫʪ ʘʥʘʣʦʛʠʯʥʳʤʠ. ɿʘʨʘʥʝʝ ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ ʧʨʠʤʝʨʳ 

(ʩʦʭʨʘʥʝʥʥʳʝ ʚ ɹɼ) ʚ ʚʠʜʝ ʛʦʪʦʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ ʠʣʠ ʚʘʨʠʘʥʪʦʚ ʈʈ ʧʨʝʜʲʷʚʣʷʶʪʩʷ 

ʥʘ ʚʭʦʜ ʀʅʉ. ʇʨʠ ʵʪʦʤ ʦʪ ʥʝʝ ʧʦʣʫʯʘʝʪʩʷ ʥʝʢʦʪʦʨʳʡ ʦʪʚʝʪ, ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʚʝʨʥʳʡ. ʅʦ ʪʘʢ ʢʘʢ 

ʠʟʚʝʩʪʝʥ ʠ ʚʝʨʥʳʡ (ʞʝʣʘʝʤʳʡ) ʦʪʚʝʪ - ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʥʘ ʚʳʭʦʜʝ ʀʅʉ ʩ 

ʢʦʥʢʨʝʪʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʦʡ ʠʣʠ ʚʘʨʠʘʥʪʦʤ ʈʈ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʙʳʣ ʤʘʢʩʠʤʘʣʝʥ. 

ʆʙʳʯʥʦ ʚ ʢʘʯʝʩʪʚʝ ʞʝʣʘʝʤʦʛʦ ʚʳʭʦʜʘ ʚ ʟʘʜʘʯʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘʙʦʨ (1, 0, 0, ...), 

ʛʜʝ 1 ʩʪʦʠʪ ʥʘ ʚʳʭʦʜʝ ʩ ʧʨʘʚʠʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ, ʘ 0 - ʥʘ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʚʳʭʦʜʘʭ. ɺʳʯʠʩʣʷʷ 

ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʞʝʣʘʝʤʳʤ ʦʪʚʝʪʦʤ ʠ ʨʝʘʣʴʥʳʤ ʦʪʚʝʪʦʤ ʀʅʉ, ʧʦʣʫʯʘʝʪʩʷ ʚʝʢʪʦʨ ʦʰʠʙʢʠ. 

ɸʣʛʦʨʠʪʤ ʦʙʨʘʪʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʰʠʙʢʠ - ʵʪʦ ʥʘʙʦʨ ʬʦʨʤʫʣ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʧʦ 

ʚʝʢʪʦʨʫ ʦʰʠʙʢʠ ʚʳʯʠʩʣʠʪʴ ʪʨʝʙʫʝʤʳʝ ʧʦʧʨʘʚʢʠ ʜʣʷ ʚʝʩʦʚ ʀʅʉ [13]. ʆʜʠʥ ʠ ʪʦʪ ʞʝ ʨʝʟʫʣʴʪʘʪ 

(ʘ ʪʘʢʞʝ ʝʛʦ ʤʦʜʠʬʠʢʘʮʠʠ) ʤʦʞʥʦ ʧʨʝʜʲʷʚʣʷʪʴ ʀʅʉ ʤʥʦʛʦ ʨʘʟ. 

ʇʦʩʣʝ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʧʨʝʜʲʷʚʣʝʥʠʷ ʧʨʠʤʝʨʦʚ ʚʝʩʘ ʀʅʉ ʩʪʘʙʠʣʠʟʠʨʫʶʪʩʷ, ʧʨʠʯʝʤ 

ʀʅʉ ʜʘʝʪ ʧʨʘʚʠʣʴʥʳʝ ʦʪʚʝʪʳ ʥʘ ʚʩʝ (ʠʣʠ ʧʦʯʪʠ ʚʩʝ) ʧʨʠʤʝʨʳ ʠʟ ɹɼ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʀʅʉ 

ʩʯʠʪʘʝʪʩʷ çʦʙʫʯʝʥʥʦʡè. ɺ ʧʨʦʛʨʘʤʤʥʳʭ ʨʝʘʣʠʟʘʮʠʷʭ ʤʦʞʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ 

ʚʝʣʠʯʠʥʘ ʦʰʠʙʢʠ (ʩʫʤʤʘ ʢʚʘʜʨʘʪʦʚ ʦʰʠʙʦʢ ʧʦ ʚʩʝʤ ʚʳʭʦʜʘʤ) ʧʦʩʪʝʧʝʥʥʦ ʫʤʝʥʴʰʘʝʪʩʷ. ʂʦʛʜʘ 
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ʚʝʣʠʯʠʥʘ ʦʰʠʙʢʠ ʜʦʩʪʠʛʘʝʪ ʥʫʣʷ ʠʣʠ ʧʨʠʝʤʣʝʤʦʛʦ ʤʘʣʦʛʦ ʫʨʦʚʥʷ, ʦʙʫʯʝʥʠʝ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ, 

ʘ ʧʦʣʫʯʝʥʥʘʷ ʀʅʉ ʩʯʠʪʘʝʪʩʷ ʦʙʫʯʝʥʥʦʡ ʠ ʛʦʪʦʚʦʡ ʢ ʧʨʠʤʝʥʝʥʠʶ ʥʘ ʥʦʚʳʭ ʜʘʥʥʳʭ.  

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʪʦʨʫʶ ʀʅʉ ʠʤʝʝʪ ʦ ʟʘʜʘʯʝ, ʩʦʜʝʨʞʠʪʩʷ ʚ 

ʥʘʙʦʨʝ ʧʨʠʤʝʨʦʚ. ʇʦʵʪʦʤʫ ʢʘʯʝʩʪʚʦ ʦʙʫʯʝʥʠʷ ʀʅʉ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ 

ʧʨʠʤʝʨʦʚ ʚ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʝ, ʘ ʪʘʢʞʝ ʦʪ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʧʦʣʥʦ ʵʪʠ ʧʨʠʤʝʨʳ ʦʧʠʩʳʚʘʶʪ 

ʜʘʥʥʫʶ ʟʘʜʘʯʫ. ɼʣʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʀʅʉ ʪʨʝʙʫʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ (ʘ ʣʫʯʰʝ 

ʩʦʪʝʥ) ʧʨʠʤʝʨʦʚ [13].  

ʆʙʫʯʝʥʠʝ ʀʅʉ - ʩʣʦʞʥʳʡ ʠ ʥʘʫʢʦʝʤʢʠʡ ʧʨʦʮʝʩʩ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʦʚ ʦʙʫʯʝʥʠʷ 

ʀʅʉ ʩ ʫʯʝʪʦʤ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʥʘʩʪʨʦʝʢ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ï 

ʥʝʡʨʦʩʠʤʫʣʷʪʦʨʳ. ʆʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ ʨʘʙʦʪʘ ʥʝʡʨʦʩʠʤʫʣʷʪʦʨʘ: ʩʠʛʥʘʣʳ, ʧʦʩʪʫʧʘʶʱʠʝ ʥʘ 

ʚʭʦʜʳ, ʫʤʥʦʞʘʶʪʩʷ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪʳ (ʚʝʩʘ, ʩʠʥʘʧʩʳ), ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʘʞʜʦʤʫ ʚʭʦʜʫ, ʠ 

ʦʧʨʝʜʝʣʷʶʪ ʫʨʦʚʝʥʴ ʚʦʟʙʫʞʜʝʥʠʷ ʥʝʡʨʦʥʘ. ɺʳʭʦʜʥʦʡ ʩʠʛʥʘʣ ʧʦʣʫʯʘʝʪʩʷ ʧʨʦʧʫʩʢʘʥʠʝʤ 

ʩʫʤʤʘʨʥʦʛʦ ʩʠʛʥʘʣʘ ʚʦʟʙʫʞʜʝʥʥʳʭ ʥʝʡʨʦʥʦʚ ʩʢʨʳʪʦʛʦ ʩʣʦʷ ʯʝʨʝʟ ʥʝʣʠʥʝʡʥʫʶ ʬʫʥʢʮʠʶ.  

ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ ʥʝʡʨʦʩʠʤʫʣʷʪʦʨ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʩʧʦʩʦʙʠʪʴ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʟʘʜʘʯ ʥʘ ʢʦʤʧʴʶʪʝʨʝ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʪʠʧ ʘʢʪʠʚʘʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ ʫ ʢʘʞʜʦʛʦ 

ʩʣʦʷ ʀʅʉ, ʯʠʩʣʦ ʥʝʡʨʦʥʦʚ ʚʭʦʜʥʦʛʦ ʠ ʚʳʭʦʜʥʦʛʦ ʩʣʦʷ, ʘ ʪʘʢʞʝ ʯʠʩʣʦ ʩʢʨʳʪʳʭ ʩʣʦʝʚ. 

ɿʘʛʨʫʟʠʪʴ ʚʳʙʦʨʢʫ, ʠʩʧʦʣʴʟʫʝʤʫʶ ʜʣʷ ʦʙʫʯʝʥʠʷ, ʟʘʜʘʪʴ ʯʠʩʣʦ ʠʪʝʨʘʮʠʡ ʦʙʫʯʝʥʠʷ ʠ ʩʢʦʨʦʩʪʴ 

ʦʙʫʯʝʥʠʷ. ʇʦʩʣʝ ʦʙʫʯʝʥʠʷ ʀʅʉ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦʚʝʨʢʘ ʨʘʙʦʪʳ ʥʝʡʨʦʩʠʤʫʣʷʪʦʨʘ ʧʫʪʝʤ 

ʚʚʦʜʘ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ [28, 35, 39].  

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʫʧʨʘʚʣʝʥʠʷ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʠʤʝʥʷʶʪʩʷ ʥʝʡʨʦʢʦʥʪʨʦʣʣʝʨʳ. 

ʇʨʠʯʠʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʅʉ ʚ ʢʘʯʝʩʪʚʝ ʥʝʡʨʦʢʦʥʪʨʦʣʣʝʨʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʥʝʚʦʟʤʦʞʥʦ ʟʘʜʘʪʴ ʧʦʚʝʜʝʥʠʝ, ʢʦʪʦʨʦʝ ʦʭʚʘʪʳʚʘʣʦ ʙʳ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʚ çʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝè 

ʩʠʪʫʘʮʠʠ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʦʙʫʯʠʪʴ ʀʅʉ ʥʘ ʦʛʨʘʥʠʯʝʥʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʧʨʠʤʝʨʦʚ (ʪʦ ʝʩʪʴ 

ʦʙʨʘʟʮʦʚ ʧʦʚʝʜʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʩʪʘʥʦʚʢʠ), ʘ ʟʘʪʝʤ ʧʦʟʚʦʣʠʪʴ ʝʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʛʝʥʝʨʠʨʦʚʘʪʴ ʧʦʚʝʜʝʥʠʝ ʚʦ ʚʩʝʭ ʧʨʦʯʠʭ ʩʠʪʫʘʮʠʷʭ. ʉʧʦʩʦʙʥʦʩʪʴ ʛʝʥʝʨʠʨʦʚʘʪʴ ʧʨʘʚʠʣʴʥʫʶ 

ʨʝʘʢʮʠʶ ʥʘ ʨʘʟʣʠʯʥʳʝ ʩʠʪʫʘʮʠʠ, ʥʝ ʚʭʦʜʷʱʠʝ ʚ ʥʘʙʦʨ ʦʙʫʯʘʶʱʠʭ, ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ 

ʬʘʢʪʦʨʦʤ ʧʨʠ ʩʦʟʜʘʥʠʠ ʥʝʡʨʦʢʦʥʪʨʦʣʣʝʨʘ [11, 36]. 

ɼʨʫʛʠʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʥʝʡʨʦʢʦʥʪʨʦʣʣʝʨʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥ ʥʝ ʷʚʣʷʝʪʩʷ ʩʪʨʦʛʦ 

ʟʘʜʘʥʥʦʡ ʬʫʥʢʮʠʝʡ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ çʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡè ʠ 

ʨʝʘʢʮʠʝʡ ʥʘ ʥʝʝ. ʅʝʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ çʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝè ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʨʘʟʣʠʯʥʫʶ 

ʨʝʘʢʮʠʶ ʫ ʥʝʡʨʦʢʦʥʪʨʦʣʣʝʨʘ, ʦʪʯʝʛʦ ʧʦʚʝʜʝʥʠʝ ʧʝʨʩʦʥʘʞʘ ʚʳʛʣʷʜʠʪ ʙʦʣʝʝ ʝʩʪʝʩʪʚʝʥʥʳʤ [11, 

28, 35, 39]. 
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ɻʣʘʚʘ 3. ʇʣʘʥʠʨʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʦʙʲʝʢʪʦʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʫʪʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʥʝʡʨʦʥʥʦʡ 

ʩʝʪʠ 

3.1. ʆʩʦʙʝʥʥʦʩʪʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

ʇʣʘʥʠʨʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ ʊʇ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʨʘʟʨʘʙʦʪʢʠ ʊʇ ʚ ʆʊɼ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ 

ʫʯʝʪʘ ʨʝʩʫʨʩʥʦʡ ʦʩʥʘʱʝʥʥʦʩʪʠ ʉʇʆ, ʫʩʣʦʚʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʙʳʩʪʨʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʨʘʟʣʠʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ɾɼʉ ʧʦʪʨʝʙʦʚʘʣʘ ʧʦʠʩʢʘ ʥʦʚʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʘʩʯʝʪʥʦ-ʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ (ʈʃʄ) ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʦʚ 

ʀʀ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʀʅʉ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʨʝʩʫʨʩʦʚ ʊʇ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ. 

ʆʩʥʦʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ɾɼʉ ʚʳʩʪʫʧʘʝʪ ʝʛʦ ʢʦʤʧʣʝʢʩʥʘʷ 

ʤʝʭʘʥʠʟʘʮʠʠ, ʦʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʢʦʪʦʨʦʡ ʷʚʣʷʶʪʩʷ ʧʦʚʳʰʝʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʉʄʈ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ, ʢʘʯʝʩʪʚʘ ʆɾɼʇ, ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʠʝ 

ʪʨʫʜʦʝʤʢʠʭ, ʫʪʦʤʠʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ ʠ ʩʝʙʝʩʪʦʠʤʦʩʪʠ. ʉʚʦʡʩʪʚʝʥʥʦʝ ɾɼʉ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʆɾɼʇ ʠ ʫʩʣʦʚʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ ʦʧʨʝʜʝʣʷʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʩʦʩʪʘʚʦʚ ʙʨʠʛʘʜ/ʟʚʝʥʴʝʚ, 

ʤʘʰʠʥ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ [1]. 

ʊʘʢʞʝ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʊʇ ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʤʠ ʩʦʯʝʪʘʥʠʷʤʠ 

(ʢʦʤʧʣʝʢʪʘʤʠ) ʤʘʰʠʥ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ ʢʘʢ ʧʨʠʥʮʠʧʦʤ ʨʘʙʦʪʳ, ʪʘʢ ʠ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʝʩʣʠ ʊʇ ʚʢʣʶʯʘʝʪ ʪʦʣʴʢʦ ʧʷʪʴ 

ʇʊʇ, ʘ ʢʘʞʜʳʡ ʇʊʇ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥ ʯʝʪʳʨʴʤʷ ʨʘʟʣʠʯʥʳʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ, 

ʪʦ ʯʠʩʣʦ ʚʘʨʠʘʥʪʦʚ ʨʝʘʣʠʟʘʮʠʠ ʊʇ ʩʦʩʪʘʚʠʪ 45=1024. ʊʘʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʨʝʘʣʠʟʘʮʠʠʤ ʊʇ ʧʨʠʦʙʨʝʪʘʶʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ɾɼʉ. 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʝʜʝʥʠʷ ʉʄʈ ʠ ʚʚʝʜʝʥʠʷ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʆɾɼʇ ʚ ʟʘʜʘʥʥʳʡ ʩʨʦʢ 

ʪʨʝʙʫʝʪʩʷ ʩʚʦʝʚʨʝʤʝʥʥʦ ʦʙʝʩʧʝʯʠʪʴ ʊʇ ʥʝʦʙʭʦʜʠʤʳʤʠ ʨʝʩʫʨʩʘʤʠ ʚ ʥʫʞʥʦʤ ʢʦʣʠʯʝʩʪʚʝ. ʕʪʦ 

ʧʦʟʚʦʣʠʪ ʨʝʘʣʠʟʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʦʩʥʦʚʝ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠ 

ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʤʝʪʦʜʦʚ ʪʨʫʜʘ, ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʫʝʤʳʭ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ɾɼʉ ʧʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ, ʪʨʫʜʦʝʤʢʦʩʪʠ ʠ ʩʪʦʠʤʦʩʪʠ [23]. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʪʨʝʙʥʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʊʇ, ʫʯʠʪʳʚʘʶʪʩʷ ʚʩʝ 

ʥʝʦʙʭʦʜʠʤʳʝ ʨʘʙʦʯʠʝ ʧʘʨʘʤʝʪʨʳ (ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʥʦʨʤʘʣʴ): ʥʘʠʤʝʥʦʚʘʥʠʝ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʨʘʙʦʪ, ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʠ ʠʭ ʧʘʨʘʤʝʪʨʳ, ʫʩʣʦʚʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ, ʦʙʲʝʤʳ ʨʘʙʦʪ, 

ʜʘʣʴʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ, ʘʢʪʫʘʣʴʥʦʩʪʴ ʥʦʨʤ ʠ ʠʭ ʦʙʦʩʥʦʚʘʥʠʷ, ʤʘʰʠʥʦʝʤʢʦʩʪʴ, 

ʪʨʫʜʦʝʤʢʦʩʪʴ, ʮʝʥʘ ʤʘʰʠʥʦ-ʯʘʩʘ, ʩʪʦʠʤʦʩʪʴ ʨʘʙʦʪʳ [1]. 

ɺʘʞʥʫʶ ʨʦʣʴ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʨʝʘʣʠʟʘʮʠʠ ʊʇ ʠʛʨʘʝʪ ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʩʪʝʧʝʥʴ ʩʦʚʤʝʱʝʥʠʷ ʨʘʙʦʪ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʦʨʛʘʥʠʟʘʮʠʠ ʨʠʪʤʠʯʥʦʛʦ ʧʦʪʦʢʘ ʠ 

ʛʨʫʧʧʠʨʦʚʢʠ ʥʦʤʝʥʢʣʘʪʫʨʳ ʨʘʙʦʪ. ʌʘʢʪʠʯʝʩʢʠ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʧʦʩʪʦʷʥʥʦʝ 

ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʪʨʫʜʦʸʤʢʦʩʪʴʶ ʠ ʯʠʩʣʝʥʥʦʩʪʴʶ ʨʘʙʦʯʠʭ ʚ ʙʨʠʛʘʜʘʭ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʚʳʙʦʨ ʩʦʩʪʘʚʘ ʙʨʠʛʘʜʳ ʙʫʜʝʪ ʚʣʠʷʪʴ ʚʠʜ ʩʪʨʦʷʱʝʛʦʩʷ ʆɾɼʇ. ʇʨʠ 

ʵʪʦʤ ʙʨʠʛʘʜʳ ʤʦʛʫʪ ʙʳʪʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ (ʟʚʝʥʴʝʚ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʚʳʧʦʣʥʝʥʠʝ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʠʜʘ ʨʘʙʦʪ) ʠ ʢʦʤʧʣʝʢʩʥʳʝ (ʩʦʩʪʦʷʪ ʠʟ ʟʚʝʥʴʝʚ ʨʘʟʥʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ). 

ʉʦʩʪʘʚ ʙʨʠʛʘʜ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʫʩʣʦʚʠʷʤʠ: 

¶ ʚʦʟʤʦʞʥʦʩʪʴʶ ʨʘʟʤʝʱʝʥʠʷ ʨʘʙʦʯʠʭ, ʤʘʰʠʥ ʠ ʤʝʭʘʥʠʟʤʦʚ ʥʘ ʢʘʞʜʦʡ ʟʘʭʚʘʪʢʝ; 

¶ ʧʨʠʤʝʨʥʦ ʨʘʚʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʚʳʧʦʣʥʝʥʠʷ ʇʊʇ ʚʩʝʤʠ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʟʚʝʥʴʷʤʠ; 

¶ ʟʘʥʷʪʦʩʪʴʶ ʨʘʙʦʯʠʭ ʧʦ ʩʚʦʠʤ ʦʩʥʦʚʥʳʤ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ; 

¶ ʧʦʩʪʦʷʥʩʪʚʦʤ ʩʦʩʪʘʚʘ ʠ ʤʝʭʘʥʦʚʦʦʨʫʞʝʥʥʦʩʪʠ ʙʨʠʛʘʜ ʚ ʊʇ. 

ʈʘʩʯʝʪ ʯʠʩʣʝʥʥʦʩʪʠ ʙʨʠʛʘʜ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʫʯʝʪʦʤ: 

¶ ʪʨʫʜʦʸʤʢʦʩʪʠ ʇʊʇ; 
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¶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʇʊʇ; 

¶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʇʊʇ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ (ʨʠʪʤ) ʢʘʞʜʦʛʦ ʇʊʇ ʥʘ ʟʘʭʚʘʪʢʘʭ 

ʟʘʚʠʩʠʪ ʦʪ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʚʝʜʫʱʝʡ ʤʘʰʠʥʳ. ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʇʊʇ ʚʢʣʶʯʘʝʪ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʝ 

ʠ ʥʝʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʝ ʨʘʙʦʪʳ, ʪʦ ʧʨʠʥʠʤʘʝʪʩʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ, ʙʦʣʴʰʘʷ ʠʟ 

ʨʘʩʩʯʠʪʘʥʥʳʭ. ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʦʢʨʫʛʣʷʶʪʩʷ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʜʥʷ. 

ʊʇ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ, ʦʪʣʠʯʘʶʱʠʤʠʩʷ ʩʪʝʧʝʥʴʶ 

ʤʝʭʘʥʠʟʘʮʠʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʙʦʪ. ʇʊʇ ʚʳʧʦʣʥʷʝʪʩʷ ʣʠʙʦ ʦʪʜʝʣʴʥʳʤʠ ʤʘʰʠʥʘʤʠ, ʢʦʪʦʨʳʝ 

ʨʘʙʦʪʘʶʪ ʢʘʢ ʝʜʠʥʘʷ ʩʠʩʪʝʤʘ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʳʧʦʣʥʷʷ ʦʧʝʨʘʮʠʠ (ʥʝʧʨʝʨʳʚʥʳʤ ʧʦʪʦʢʦʤ), 

ʣʠʙʦ ʢʦʤʧʣʝʢʪʘʤʠ ʤʘʰʠʥ.  

ʇʨʠ ʧʦʜʙʦʨʝ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʩ ʫʯʝʪʦʤ ʨʝʩʫʨʩʥʦʡ ʦʩʥʘʱʝʥʥʦʩʪʠ ʉʇʆ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʦʪʜʘʝʪʩʷ ʧʨʝʜʧʦʯʪʝʥʠʝ ʤʘʰʠʥʘʤ ʩ ʛʠʜʨʘʚʣʠʯʝʩʢʠʤ 

ʧʨʠʚʦʜʦʤ, ʩʤʝʥʥʳʤʠ ʨʘʙʦʯʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʠ ʟʘʭʚʘʪʘʤʠ, ʘ ʪʘʢʞʝ ʤʘʰʠʥʘʤ ʩ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʫʧʨʘʚʣʝʥʠʝʤ. ʊʘʢʞʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʫʚʷʟʢʘ ʨʘʙʦʯʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʛʘʙʘʨʠʪʦʚ 

ʤʘʰʠʥ ʩ ʨʘʟʤʝʨʘʤʠ ʩʪʨʦʷʱʠʭʩʷ ʆɾɼʇ (ʥʘʧʨʠʤʝʨ, ʤʘʣʳʝ ʩʝʯʝʥʠʷ ɾɼɿʇ (ʥʘʩʳʧʝʡ ʠʣʠ 

ʚʳʝʤʦʢ) ʚʳʥʫʞʜʘʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʝ ʤʘʰʠʥʳ ʜʘʞʝ ʧʨʠ ʦʯʝʥʴ ʙʦʣʴʰʠʭ 

ʦʙʲʝʤʘʭ ʨʘʙʦʪ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʚʳʙʦʨʝ ʤʘʰʠʥ ʜʣʷ ʇʊʇ ʫʯʠʪʳʚʘʶʪʩʷ [1]:  

¶ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ (ʂʈ) ʆɾɼʇ; 

¶ ʦʙʲʝʤ ʨʘʙʦʪ; 

¶ ʦʙʱʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪ; 

¶ ʚʠʜ ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʦʚ; 

¶ ʜʘʣʴʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʤʘʪʝʨʠʘʣʦʚ; 

¶ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ. 

ɺʳʙʦʨ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʜʚʘ ʵʪʘʧʘ: 

1) ʦʙʦʩʥʦʚʳʚʘʶʪʩʷ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ʜʣʷ ʟʘʜʘʥʥʳʭ ʫʩʣʦʚʠʡ (ʥʝ ʤʝʥʝʝ ʜʚʫʭ-ʪʨʝʭ); 

2) ʦʧʨʝʜʝʣʷʶʪʩʷ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʣʷ ʵʪʠʭ ʚʘʨʠʘʥʪʦʚ ʠ ʚʳʙʠʨʘʝʪʩʷ 

ʦʧʪʠʤʘʣʴʥʳʡ (ʪʨʫʜʦʝʤʢʦʩʪʴ, ʤʘʰʠʥʦʝʤʢʦʩʪʴ, ʚʳʨʘʙʦʪʢʘ ʥʘ ʦʜʥʦʛʦ ʨʘʙʦʯʝʛʦ, ʩʪʦʠʤʦʩʪʴ 

ʨʘʙʦʪ). 

ʇʦʪʨʝʙʥʦʝ ʯʠʩʣʦ ʤʘʰʠʥ (ʚ ʪʦʤ ʯʠʩʣʝ, ʚ ʩʦʩʪʘʚʝ ʢʦʤʧʣʝʢʪʘ) ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩ ʫʯʝʪʦʤ 

ʠʭ ʧʦʣʥʦʡ ʟʘʛʨʫʟʢʠ ʨʘʙʦʪʦʡ ʠ ʜʘʥʥʳʭ ʦ ʤʘʰʠʥʦʝʤʢʦʩʪʠ ʧʦ ʢʘʞʜʦʤʫ ʇʊʇ. ɼʣʷ ʵʪʦʛʦ ʚʩʝ ʇʊʇ 

ʜʝʣʷʪʩʷ ʥʘ ʛʨʫʧʧʳ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʠʭ ʥʝʟʘʚʠʩʠʤʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʦ 

ʚʨʝʤʝʥʠ, ʥʦ ʚ ʨʘʤʢʘʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ 

ʫʩʪʘʥʦʚʣʝʥʠʠ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʘʰʠʥ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʠʧʘ ʟʘ ʝʜʠʥʠʮʫ ʧʨʠʥʠʤʘʝʪʩʷ 

ʪʘ ʤʘʰʠʥʘ, ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʤʠʥʠʤʘʣʴʥʦʡ. 

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʊʇ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ ʠ 

ʩʦʚʨʝʤʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʨʘʟʨʘʙʦʪʢʝ ʆʊɼ, ʪʨʝʙʫʶʪ ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʚ ʧʦʣʫʯʝʥʠʠ ʨʝʟʫʣʴʪʘʪʘ, 

ʫʯʝʪʘ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʙʦʪʳ ʉʇʆ, ʘ ʪʘʢʞʝ ʦʛʨʘʥʠʯʝʥʠʡ ʠ ʫʩʣʦʚʠʡ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʠʭ ʙʦʣʴʰʘʷ ʨʘʟʤʝʨʥʦʩʪʴ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʚʦʟʤʦʞʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʪʨʝʙʫʝʪ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʢ ʚʳʙʦʨʫ ʘʧʧʘʨʘʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ.  

ɹʦʣʴʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʜ ʨʝʰʝʥʠʝʤ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʟʘʜʘʯ ʚ ʨʘʤʢʘʭ ʨʘʟʨʘʙʦʪʢʠ ʊʇ 

ʦʪʢʨʳʚʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʪʝʦʨʠʠ ʩʝʪʝʡ ʩ ʥʝʡʨʦʧʦʜʦʙʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠ ʨʘʟʚʠʪʠʝ ʥʝʡʨʦʩʝʪʝʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. ʕʪʠ ʚʦʟʤʦʞʥʦʩʪʠ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʧʦʜʭʦʜʦʚ. 

3.2. ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʮʝʜʫʨʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʙʲʝʢʪʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʫʪʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʡ 

ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ 

ɸʥʘʣʠʟ ʨʘʙʦʪ [15, 17, 75], ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʀʅʉ ʜʣʷ ʨʝʰʝʥʠʷ ʠʥʞʝʥʝʨʥʦ-

ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʧʦʢʘʟʘʣ, ʯʪʦ ʥʝʡʨʦʩʝʪʝʚʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʝʨʝʜ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʚ ʩʣʝʜʫʶʱʠʭ ʩʠʪʫʘʮʠʷʭ: 
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¶ ʟʘʜʘʯʘ, ʠʤʝʶʱʘʷ ʵʣʝʤʝʥʪʳ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, ʥʝ ʧʦʜʜʘʝʪʩʷ ʘʜʝʢʚʘʪʥʦʡ 

ʬʦʨʤʘʣʠʟʘʮʠʠ; 

¶ ʟʘʜʘʯʘ ʬʦʨʤʘʣʠʟʫʝʤʘ, ʥʦ ʩʫʱʝʩʪʚʫʶʱʠʡ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʥʝ ʧʦʟʚʦʣʷʝʪ 

ʝʝ ʨʝʰʠʪʴ; 

¶ ʟʘʜʘʯʘ ʨʝʰʘʝʤʘ, ʥʦ ʨʝʟʫʣʴʪʘʪʳ ʨʝʰʝʥʠʷ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ (ʪʦʯʥʦʩʪʴ, ʦʧʝʨʘʪʠʚʥʦʩʪʴ, ʢʘʯʝʩʪʚʦ ʨʝʰʝʥʠʷ). 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʦʣʠʯʝʩʪʚʦ ʪʘʢʠʭ ʟʘʜʘʯ ʩʪʨʝʤʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ, ʪʘʢʞʝ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʨʘʟʤʝʨʥʦʩʪʴ ʠ ʠʭ ʨʝʰʝʥʠʝ ʚ ʥʝʡʨʦʩʝʪʝʚʦʤ ʣʦʛʠʯʝʩʢʦʤ ʙʘʟʠʩʝ ʩʪʘʥʦʚʠʪʩʷ 

ʚʧʦʣʥʝ ʨʝʘʣʴʥʳʤ ʩ ʫʯʝʪʦʤ ʪʝʭ ʜʦʩʪʠʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʙʦʣʝʝ ʯʝʤ 

50-ʣʝʪʥʝʛʦ ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ. [59, 65, 71].  

ʈʝʰʝʥʠʝ ʵʪʠʭ ʟʘʜʘʯ ʦʩʥʦʚʘʥʦ ʥʘ ʨʘʟʨʘʙʦʪʢʝ ʤʥʦʛʦʩʣʦʡʥʦʡ ʀʅʉ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ 

ʩʣʝʜʫʶʱʠʤʠ ʧʨʠʯʠʥʘʤʠ [60, 61, 62, 63, 64, 66, 70, 72, 73, 74]:  

¶ ʤʥʦʛʦʩʣʦʡʥʘʷ ʀʅʉ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʩʣʦʞʥʳʝ, ʥʝʣʠʥʝʡʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ 

ʚʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʠ ʚʳʭʦʜʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ; 

¶ ʥʝʚʦʟʤʦʞʥʦ ʜʣʷ ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʠ ʟʘʜʘʪʴ ʪʘʢʠʝ ʚʘʨʠʘʥʪʳ, ʢʦʪʦʨʳʝ ʦʭʚʘʪʳʚʘʣʠ ʙʳ 
ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʩʠʪʫʘʮʠʠ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʦʙʫʯʠʪʴ ʀʅʉ ʥʘ ʦʛʨʘʥʠʯʝʥʥʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʧʨʠʤʝʨʦʚ: ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʨʝʟʫʣʴʪʘʪʦʚ, ʘ ʟʘʪʝʤ ʧʦʟʚʦʣʠʪʴ ʝʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʛʝʥʝʨʠʨʦʚʘʪʴ 

ʧʨʘʚʠʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʚʦʜʠʤʳʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ. ʉʧʦʩʦʙʥʦʩʪʴ 

ʛʝʥʝʨʠʨʦʚʘʪʴ ʧʨʘʚʠʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʝ ʚʭʦʜʷʱʠʭ ʚ ʥʘʙʦʨ ʦʙʫʯʘʶʱʠʭ, ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ 

ʬʘʢʪʦʨʦʤ ʧʨʠ ʩʦʟʜʘʥʠʠ ʀʅʉ; 

¶ ʀʅʉ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʨʦʛʦ ʟʘʜʘʥʥʫʶ ʬʫʥʢʮʠʶ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʳʙʨʘʥʥʳʤ ʩʦʯʝʪʘʥʠʝʤ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ. ʅʝʟʥʘʯʠʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ 

ʧʘʨʘʤʝʪʨʦʚ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʢʘʟʘʪʴʩʷ ʥʘ ʨʝʰʝʥʠʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʣʫʯʝʥʠʶ ʙʦʣʝʝ 

ʪʦʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ; 

¶ ʚ ʦʩʥʦʚʝ ʀʅʉ ʣʝʞʠʪ ʠʤʠʪʘʮʠʷ ʨʘʙʦʪʳ ʤʦʟʛʘ. ʀʥʬʦʨʤʘʮʠʷ ʧʝʨʝʜʘʝʪʩʷ ʤʝʞʜʫ 
ʥʝʡʨʦʥʘʤʠ, ʘ ʩʪʨʫʢʪʫʨʘ ʠ ʚʝʩ ʥʝʨʚʥʳʭ ʦʢʦʥʯʘʥʠʡ ʦʧʨʝʜʝʣʷʶʪ ʧʦʚʝʜʝʥʠʝ ʩʝʪʠ. 

ʂʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ ʀʅʉ ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʟʘʜʘʯʫ, ʜʣʷ ʢʦʪʦʨʦʡ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʪʦʯʥʳʭ 

ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʭ ʜʝʡʩʪʚʠʡ ʠʣʠ ʧʨʘʚʠʣ, ʩʧʦʩʦʙʥʳʭ ʦʙʝʩʧʝʯʠʪʴ ʙʝʟ ʬʦʨʤʘʣʴʥʳʭ ʫʩʣʦʞʥʝʥʠʡ 

ʠʩʢʦʤʳʡ ʨʝʟʫʣʴʪʘʪ. ʋʢʘʟʘʥʥʳʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʧʦʟʚʦʣʷʶʪ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʦʟʤʦʞʥʦʩʪʷʤʠ 

ʀʅʉ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʊʇ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ. ʅʘ ʨʠʩʫʥʢʝ 3.1 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʊʇ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ ʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʤ 

ʨʝʞʠʤʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʀʅʉ. 

 

 

ʈʠʩʫʥʦʢ 3.1 - ʉʭʝʤʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʦʙʲʝʢʪʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʫʪʠ ʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʤ ʨʝʞʠʤʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʡ 

ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ  

 

ʇʨʦʮʝʜʫʨʘ ʥʝʡʨʦʩʝʪʝʚʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3.2.  

ʇʝʨʚʳʡ ʵʪʘʧ ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʚʳʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

ʋʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠ ʚʳʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠ, ʘ ʪʘʢʞʝ ʩʪʨʫʢʪʫʨʘ 

ʢʦʤʧʦʥʝʥʪ ʚʝʢʪʦʨʦʚ: ʚʭʦʜʥʦʛʦ X ʠ ʚʳʭʦʜʥʦʛʦ Y. 

 

Ȯȳȷ 

3. ɺʓʍʆɼʅʓɽ ɼɸʅʅʓɽ (ʉʆʉʊɸɺ ɿɺɽʅɸ, ʊɽʍʅʀʏɽʉʂʀɽ ʉʈɽɼʉʊɺɸ, ʂʆʃʀʏɽʉʊɺʆ) 

2. ɺʍʆɼʅʓɽ ɼɸʅʅʓɽ (ʈɸɹʆʊɸ (ʇʊʇ), ʆɹʒɽʄ, ʄɸʊɽʈʀɸʃ) 

1. ʀʅʊɽʃʃɽʂʊʋɸʃʔʅʓʁ ʈɽɾʀʄ ʇʃɸʅʀʈʆɺɸʅʀʗ ʈɽʉʋʈʉʆɺ ʊɽʍʅʆʃʆɻʀʏɽʉʂʆɻʆ 
ʇʈʆʎɽʉʉɸ  

ɹɼ 
çʈɽʉʋʈʉʓè 

ɺɼ 

çʈɽʉʋʈʉʓè 
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ʉʦʜʝʨʞʠʤʦʝ ʢʦʤʧʦʥʝʥʪʳ ʚʭʦʜʥʦʛʦ ʚʝʢʪʦʨʘ X ʦʧʨʝʜʝʣʷʶʪ ʜʘʥʥʳʝ, ʦʢʘʟʳʚʘʶʱʠʝ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʝʟʫʣʴʪʘʪ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʜʝʨʞʠʤʦʝ ʢʦʤʧʦʥʝʥʪʳ ʚʳʭʦʜʥʦʛʦ 

ʚʝʢʪʦʨʘ Y ʜʦʣʞʥʦ ʙʳʪʴ ʘʜʝʢʚʘʪʥʦ ʚʭʦʜʥʳʤ ʜʘʥʥʳʤ. 

ʉʦʜʝʨʞʠʤʦʝ ʢʦʤʧʦʥʝʥʪ ʚʝʢʪʦʨʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʯʠʩʣʘ, ʢʦʜʠʨʫʶʱʠʭ ʥʘʣʠʯʠʝ ʠʣʠ 

ʦʪʩʫʪʩʪʚʠʝ ʧʨʠʟʥʘʢʦʚ ʨʝʩʫʨʩʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʊʇ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʝʩʷʪʠʙʘʣʣʴʥʘʷ 

ʩʠʩʪʝʤʘ ʢʦʜʠʨʦʚʘʥʠʷ. 

 

 

ʈʠʩʫʥʦʢ 3.2 - ʉʭʝʤʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʜʣʷ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʙʲʝʢʪʘ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʫʪʠ  

 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

¶ X1 ï ʢʘʪʝʛʦʨʠʷ çʉʪʨʦʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳè ï ʩʦʜʝʨʞʠʪ ʜʘʥʥʳʝ, ʦʧʨʝʜʝʣʷʶʱʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ (ɾɼɿʇ, ɺʉʇ, ʀʉʉʆ ʠ ʪ.ʜ.); 

¶ X2 ï ʢʘʪʝʛʦʨʠʷ çʅʘʟʚʘʥʠʝ ʨʘʙʦʪʳè - ʩʦʜʝʨʞʠʪ ʜʘʥʥʳʝ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʥʘʟʚʘʥʠʝ ʨʘʙʦʪ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʕʉʅ, ʌʉʉʎ, ʌʉʕʄ ʠ ʜʨ.; 

¶ X3 ï ʢʘʪʝʛʦʨʠʷ çʆʙʲʝʤ ʨʘʙʦʪè - ʩʦʜʝʨʞʠʪ ʜʘʥʥʳʝ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʜʠʘʧʘʟʦʥʳ 

ʦʙʲʝʤʦʚ ʨʘʙʦʪ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ ʠ ʚʠʜʦʚ ʨʘʙʦʪ; 

¶ X4 ï ʢʘʪʝʛʦʨʠʷ çʄʘʪʝʨʠʘʣè - ʩʦʜʝʨʞʠʪ ʜʘʥʥʳʝ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʚʠʜʳ ʠ ʩʚʦʡʩʪʚʘ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ; 

¶ X5 ï ʢʘʪʝʛʦʨʠʷ çʋʩʣʦʚʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪè ï ʩʦʜʝʨʞʠʪ ʜʘʥʥʳʝ, ʦʧʨʝʜʝʣʷʶʱʠʝ 

ʚʦʟʤʦʞʥʳʝ ʩʦʩʪʦʷʥʠʷ ʨʝʘʣʠʟʘʮʠʠ ʊʇ. 

ɺʳʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ: 

¶ Y1 ï ʢʘʪʝʛʦʨʠʷ çʉʦʩʪʘʚ ʟʚʝʥʘ/ʙʨʠʛʘʜʳè - ʩʦʜʝʨʞʠʪ ʧʘʨʘʤʝʪʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʩʦʩʪʘʚ 

ʙʨʠʛʘʜʳ ʠʣʠ ʟʚʝʥʘ ʩ ʫʯʝʪʦʤ ʚʦʟʤʦʞʥʦʩʪʝʡ ʉʇʆ, ʚʠʜʘ ʠ ʫʩʣʦʚʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ; 

¶ Y2 ï ʢʘʪʝʛʦʨʠʷ çʊʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘè - ʩʦʜʝʨʞʠʪ ʧʘʨʘʤʝʪʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ 

ʧʘʨʘʤʝʪʨʳ (ʚʠʜʳ, ʤʦʜʠʬʠʢʘʮʠʠ) ʤʘʰʠʥ ʠʣʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʚʦʟʤʦʞʥʦʩʪʝʡ ʉʇʆ, ʚʠʜʘ 

ʠ ʫʩʣʦʚʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ; 

¶ Y3 ï ʢʘʪʝʛʦʨʠʷ çʂʦʣʠʯʝʩʪʚʦè - ʩʦʜʝʨʞʠʪ ʟʥʘʯʝʥʠʷ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʢʦʣʠʯʝʩʪʚʦ ʠʣʠ 

ʜʠʘʧʘʟʦʥ ʢʦʣʠʯʝʩʪʚʘ ʨʝʩʫʨʩʦʚ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʩ ʫʯʝʪʦʤ ʚʦʟʤʦʞʥʦʩʪʝʡ ʉʇʆ ʠ ʫʩʣʦʚʠʡ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʅʘ ʨʠʩʫʥʢʝ 3.3 ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʠʤʝʨ ʢʦʜʠʨʦʚʘʥʠʷ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʚʳʭʦʜʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʊʇ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ. 

ɺʪʦʨʦʡ ʵʪʘʧ ï ʧʦʜʛʦʪʦʚʢʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʙʦʪʢʠ ʩʦʜʝʨʞʠʤʦʛʦ 

ʚʭʦʜʥʳʭ ʠ ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ ʬʦʨʤʠʨʫʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʝʢʪʦʨʳ ʚ ʚʠʜʝ ʤʥʦʞʝʩʪʚʘ ʧʘʨ 

(ʚʳʙʦʨʢʠ) XdmïYdm (dm=1,é,DM), ʛʜʝ ʪʘʢʘʷ ʧʘʨʘ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ 

ʦʙʣʘʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʊʇ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ. 

 

1. ʌʆʈʄʀʈʆɺɸʅʀɽ ɺʍʆɼʅʓʍ ɼɸʅʅʓʍ ʀ ɺʓʍʆɼʅʓʍ ʇɸʈɸʄɽʊʈʆɺ 

2. ʌʆʈʄʀʈʆɺɸʅʀɽ ɺʓɹʆʈʂʀ ɼɸʅʅʓʍ (ʇʈʀʄɽʈʆɺ) 

ʉʪʨʫʢʪʫʨʘ X ʠ Y 

ʉʦʜʝʨʞʠʤʦʝ X ʠ Y 

3. ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ʀʅʉ ʉʪʨʫʢʪʫʨʘ ʀʅʉ 

4. ʆɹʋʏɽʅʀɽ ʀʅʉ 

5. ʊɽʉʊʀʈʆɺɸʅʀɽ ʀ ʆʇʊʀʄʀɿɸʎʀʗ ʀʅʉ ɻʦʪʦʚʘʷ ʤʦʜʝʣʴ ʀʅʉ 

ʄʘʪʨʠʮʘ ʚʝʩʦʚ wij  

6. ʀʉʉʃɽɼʆɺɸʅʀɽ ʀ ʇʃɸʅʀʈʆɺɸʅʀɽ ʈɽʉʋʈʉʆɺ ʊʇ ʈʝʟʫʣʴʪʘʪʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʊʇ 
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ɿʥʘʯʝʥʠʷ ʢʦʤʧʦʥʝʥʪ ʚʝʢʪʦʨʦʚ Xdm ʠ Ydm ʩʬʦʨʤʠʨʦʚʘʥʳ ʥʘ ʦʩʥʦʚʝ ʨʝʩʫʨʩʥʦʡ 

ʦʩʥʘʱʝʥʥʦʩʪʠ ʉʇʆ, ʫʩʣʦʚʠʡ, ʪʨʝʙʦʚʘʥʠʡ, ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʩʪʦʠʤʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ 

(ʨʝʘʣʠʟʘʮʠʠ ʇʊʇ) ʚ ʨʘʤʢʘʭ ʊʇ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ. ɼʣʷ ʵʪʦʛʦ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʚʝʜʝʥʠʷ, 

ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʩʙʦʨʥʠʢʘʭ ʌʝʜʝʨʘʣʴʥʦʡ ʩʤʝʪʥʦ-ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ (ʌʉʅɹ) (ɻʕʉʅ, ʌɽʈ, 

ʊɽʈ, ʌʉʉʎ, ʌʉʉʎʧʛ ʠ ʜʨ.), ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ. 

 

 

ʈʠʩʫʥʦʢ 3.3 - ʇʨʠʤʝʨ ʢʦʜʠʨʦʚʘʥʠʷ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʚʳʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʦʙʫʯʘʶʱʝʡ 

ʚʳʙʦʨʢʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʙʲʝʢʪʘ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʫʪʠ  

 

ɺʳʙʦʨʢʘ ʧʨʠʤʝʨʦʚ ʨʘʟʙʠʪʘ ʥʘ ʦʙʫʯʘʶʱʫʶ SL ʠ ʪʝʩʪʠʨʫʶʱʫʶ ST. ʆʙʲʝʤ ʪʝʩʪʠʨʫʶʱʝʡ 

ʚʳʙʦʨʢʠ ʩʦʩʪʘʚʣʷʝʪ 15% ʦʪ ʦʙʫʯʘʶʱʝʛʦ. ʆʙʲʝʤ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ ʦʧʨʝʜʝʣʝʥ ʧʦ ʬʦʨʤʫʣʝ: 

7 15XDM N= +  [28, 35, 58], ʚ ʢʦʪʦʨʦʡ NX ï ʢʦʣʠʯʝʩʪʚʦ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʀʅʉ.  

ʇʦʤʠʤʦ ʦʙʫʯʘʶʱʝʡ ʠ ʪʝʩʪʠʨʫʶʱʝʡ ʚʳʙʦʨʦʢ, ʩʬʦʨʤʠʨʦʚʘʥʘ ʝʱʝ ʠ ʧʦʜʪʚʝʨʞʜʘʶʱʘʷ 

ʚʳʙʦʨʢʘ SP ʠʟ ʧʨʠʤʝʨʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʦʙʣʘʩʪʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʊʇ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʆɾɼʇ, ʥʦ ʥʝ ʧʝʨʝʩʝʢʘʶʱʘʷʩʷ ʥʠ ʩ ʚʳʙʦʨʢʦʡ SL, ʥʠ ʩ ʚʳʙʦʨʢʦʡ SP. ʆʙʲʝʤ ʚʳʙʦʨʢʠ SP ʩʦʩʪʘʚʠʣ 

ʧʦʨʷʜʢʘ 10% ʦʪ ʦʙʲʝʤʘ ʚʳʙʦʨʢʠ SL. 

ʇʦʜʘʚʘʷ ʜʘʥʥʳʝ (ʧʘʨʘʤʝʪʨʳ ʊʇ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ), ʥʘ ʚʭʦʜʳ ʀʅʉ, ʙʫʜʝʪ 

ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʥʝʢʦʪʦʨʳʡ ʥʘʙʦʨ ʜʘʥʥʳʭ (ʨʝʩʫʨʩʳ ʊʇ) ʥʘ ʚʳʭʦʜʘʭ ʀʅʉ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʨʘʙʦʪʘ ʀʅʉ ʙʫʜʝʪ ʟʘʢʣʶʯʘʪʴʩʷ ʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʚʭʦʜʥʦʛʦ ʚʝʢʪʦʨʘ ʜʘʥʥʳʭ ʚ ʚʳʭʦʜʥʦʡ. ɼʣʷ 

ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʩʪʨʫʢʪʫʨʫ ʀʅʉ, ʢʦʣʠʯʝʩʪʚʦ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʤʝʞʜʫ 

ʥʝʡʨʦʥʘʤʠ ʠ ʠʭ ʚʝʩʘ. 

ʊʨʝʪʠʡ ʵʪʘʧ ï ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʀʅʉ. ʉʪʨʫʢʪʫʨʘ ʀʅʉ ʦʧʨʝʜʝʣʝʥʘ ʩ 

ʫʯʝʪʦʤ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʜʣʷ ʥʝʡʨʦʩʝʪʝʚʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ [28, 35, 58, 71]. 

1. ʂʦʣʠʯʝʩʪʚʦ ʚʭʦʜʥʳʭ ʥʝʡʨʦʥʦʚ NX=5, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʟʤʝʨʥʦʩʪʠ ʚʭʦʜʥʦʛʦ 

ʚʝʢʪʦʨʘ X; 

2. ʂʦʣʠʯʝʩʪʚʦ ʚʳʭʦʜʥʳʭ ʥʝʡʨʦʥʦʚ NY=3, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʟʤʝʨʥʦʩʪʠ ʚʳʭʦʜʥʦʛʦ 

ʚʝʢʪʦʨʘ Y; 

3. ʂʦʣʠʯʝʩʪʚʦ ʩʢʨʳʪʳʭ ʩʣʦʝʚ, ʫʩʪʘʥʦʚʣʝʥʦ ʵʤʧʠʨʠʯʝʩʢʠ ʧʫʪʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ 
ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʳ ʀʅʉ; 

4. ʂʦʣʠʯʝʩʪʚʦ ʥʝʡʨʦʥʦʚ ʚ ʩʢʨʳʪʳʭ ʩʣʦʷʭ ʨʘʩʩʯʠʪʘʥʦ, ʩʦʛʣʘʩʥʦ ʪʝʦʨʝʤʝ ɸʨʥʦʣʴʜʘ ï 

ʂʦʣʤʦʛʦʨʦʚʘ ï ʍʝʭʪ-ʅʠʣʴʩʝʥʘ, ʩ ʧʦʤʦʱʴʶ ʬʦʨʤʫʣ r(2.14) (ʩʤ ʧ. 2.6): 

( )
2

3 100 100
3 1 5 3 1 3

1 log (100) 5
wN

Ö å õ
¢ ¢ + + + +æ ö

+ ç ÷
, 

40 570wN¢ ¢ , 

ʆʧʨʝʜʝʣʠʚ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ Nw, ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ 

ʢʦʣʠʯʝʩʪʚʦ ʥʝʡʨʦʥʦʚ ʚ ʩʢʨʳʪʳʭ ʩʣʦʷʭ ʧʦ ʬʦʨʤʫʣʝ (2.15) (ʩʤ ʧ. 2.6): 

 

X1 

10 

X2 

 1160 

X3 

 30 

X4 

 110 

X5 

 10 

Y1 

 60 

Y2 

 150 

Y3 

 10 

ɺʦʟʚʝʜʝʥʠʝ  
ɾɼɿʇ 

ʈʘʟʨʘʙʦʪʢʘ ʛʨʫʥʪʘ ʠʟ ʰʪʘʙʝʣʷ ʛʠʜʨʦʥʘʤʳʚʘ ʩ 
ʧʦʛʨʫʟʢʦʡ ʥʘ ʘʚʪʦʩʘʤʦʩʚʘʣʳ ʵʢʩʢʘʚʘʪʦʨʦʤ 

ʦʜʥʦʢʦʚʰʦʚʳʤ ʜʠʟʝʣʴʥʳʤ ʥʘ ʛʫʩʝʥʠʯʥʦʤ ʭʦʜʫ, 
ʝʤʢʦʩʪʴ ʢʦʚʰʘ 1,6 ʤ3 

(ɻʕʉʅ 01-01-012-07) 

20 ·40 ʪʳʩ. ʤ3 

ʛʨʫʧʧʘ ʛʨʫʥʪʦʚ 
1 

ʅʦʨʤʘʣʴʥʳʝ 
ʕʢʩʢʘʚʘʪʦʨ 

PC360-7 

ʄʘʰʠʥʠʩʪ ʵʢʩʢʘʚʘʪʦʨʘ 5 ʨ. -1, 
ʧʦʤ. ʤʘʰ. ʢɻʩʢʘʚʘʪʦʨʘ 4 ʨ. -1 1 ʢʦʤʧʣʝʢʪ 

ɺʍʆɼʅʓɽ ɼɸʅʅʓɽ ɺʓʍʆɼʅʓɽ ʇɸʈɸʄɽʊʈʓ 
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5 72N¢ ¢ , 

39Nº . 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʘ ʩʬʦʨʤʠʨʦʚʘʥʘ ʩʪʨʫʢʪʫʨʘ ʀʅʉ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʥʝʡʨʦʥʦʚ, ʩʚʷʟʘʥʥʳʭ 

ʤʝʞʜʫ ʩʦʙʦʡ. ʅʝʡʨʦʥʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ, ʠʤʝʶʱʠʝ  

¶ ʥʝʢʦʪʦʨʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʠʥʘʧʩʦʚ (ʧʨʠʥʠʤʘʶʪ ʚʭʦʜʥʳʝ ʩʠʛʥʘʣʳ Xi); 

¶ ʦʜʠʥ ʘʢʩʦʥ (ʧʝʨʝʜʘʝʪ ʚʳʭʦʜʥʦʡ ʩʠʛʥʘʣ Y); 

¶ ʩʠʥʘʧʩʳ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʚʝʩʦʤ wi.  

ʉʪʨʫʢʪʫʨʘ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʥʝʡʨʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2.2.  

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʥʝʡʨʦʥ ʩʦʜʝʨʞʠʪ ʙʣʦʢ ʩʫʤʤʠʨʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʡ ʚʳʯʠʩʣʠʪʴ 

ʚʟʚʝʰʝʥʥʫʶ ʩʫʤʤʫ ʚʩʝʭ ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ 

 
1

n

i i

i

NET X w
=

= Öä  (3.3) 

ʠ ʙʣʦʢ ʬʫʥʢʮʠʠ ʘʢʪʠʚʘʮʠʠ ( )Y f NETs= . ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʥʝʡʨʦʥʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʚʫʤʷ ʪʘʢʪʘʤʠ [28, 35, 58, 71]: 

1) ʩʫʤʤʠʨʦʚʘʥʠʝ ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ; 

2) ʚʳʯʠʩʣʝʥʠʝ Y ʧʦ ʬʫʥʢʮʠʠ ʘʢʪʠʚʘʮʠʠ. 

ɸʢʪʠʚʘʮʠʦʥʥʘʷ ʬʫʥʢʮʠʷ ʜʦʣʞʥʘ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʩʣʝʜʫʶʱʠʤ ʫʩʣʦʚʠʷʤ: 

¶ ( ) 1f NETs <  ʧʨʠ ʣʶʙʦʤ NET; 

¶ ʷʚʣʷʝʪʩʷ ʤʦʥʦʪʦʥʥʦʡ ʥʝʫʙʳʚʘʶʱʝʡ. 

5. ɸʢʪʠʚʘʮʠʦʥʥʘʷ ʬʫʥʢʮʠʷ ʩʢʨʳʪʳʭ ʥʝʡʨʦʥʦʚ, ʩʦʛʣʘʩʥʦ ʪʝʦʨʝʤʝ ɸʨʥʦʣʴʜʘ ï 

ʂʦʣʤʦʛʦʨʦʚʘ ï ʍʝʭʪ-ʅʠʣʴʩʝʥʘ, ʟʘʜʘʥʘ ʩʠʛʤʦʠʜʥʦʡ (3.4) (ʨʠʩʫʥʦʢ 3.4). ɼʘʥʥʳʡ ʪʠʧ ʬʫʥʢʮʠʠ 

ʦʙʝʩʧʝʯʠʣ ʭʦʨʦʰʝʝ ʢʘʯʝʩʪʚʦ ʨʘʙʦʪʳ ʩʝʪʠ. 

 
1

( )
1 NET

f NET
e

s a-
=
+

, (3.4) 

ʛʜʝ Ŭ ï ʧʘʨʘʤʝʪʨ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʢʨʫʪʠʟʥʫ ʩʪʘʪʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝʡʨʦʥʘ. 

 

 

ʈʠʩʫʥʦʢ 3.4 - ʉʠʛʤʦʠʜʥʘʷ ʬʫʥʢʮʠʷ ʘʢʪʠʚʘʮʠʠ  

 

ʉʬʦʨʤʠʨʦʚʘʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʀʅʉ ʩʦʩʪʦʠʪ ʠʟ ʚʦʩʴʤʠ ʩʣʦʝʚ ʥʝʡʨʦʥʦʚ: ʚʭʦʜʥʦʛʦ 

(ʥʝʡʨʦʥʳ ʠʤʝʶʪ ʪʦʣʴʢʦ ʧʦ ʦʜʥʦʤʫ ʩʠʥʘʧʩʫ, ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʣʠʯʝʩʪʚʫ ʚʭʦʜʥʳʭ 

ʜʘʥʥʳʭ X, ʘ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ʧʦ ʥʝʡʨʦʥʘʤ 

ʩʢʨʳʪʦʛʦ ʩʣʦʷ), ʩʢʨʳʪʳʭ (ʥʝʡʨʦʥʳ ʦʩʫʱʝʩʪʚʣʷʶʪ ʩʫʤʤʠʨʦʚʘʥʠʝ ʠ ʚʳʯʠʩʣʝʥʠʝ ʬʫʥʢʮʠʠ 

ʘʢʪʠʚʘʮʠʠ) ʠ ʚʳʭʦʜʥʦʛʦ (ʥʝʡʨʦʥʳ ʬʦʨʤʠʨʫʶʪ ʚʳʭʦʜʥʳʝ ʩʠʛʥʘʣʳ, ʠʭ ʢʦʣʠʯʝʩʪʚʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʣʠʯʝʩʪʚʫ ʚʳʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ Y) (ʨʠʩʫʥʦʢ 3.5). 

 

 

fs(NET) 
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ʈʠʩʫʥʦʢ 3.5 - ʉʪʨʫʢʪʫʨʘ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ  

 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʀʅʉ ʷʚʣʷʝʪʩʷ ʩʝʪʴʶ ʧʨʷʤʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ 

ʟʥʘʯʝʥʠʷ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩ ʫʯʝʪʦʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ 

ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ʥʝʡʨʦʥʳ ʩʢʨʳʪʳʭ ʩʣʦʝʚ ʠ ʥʘʧʨʷʤʫʶ ʧʝʨʝʜʘʶʪʩʷ ʥʘ ʚʳʭʦʜʳ. ɺʳʭʦʜʥʦʡ 

ʧʘʨʘʤʝʪʨ yij ʢʘʞʜʦʛʦ ʥʝʡʨʦʥʘ ʚ i-ʤ ʩʣʦʝ ʦʧʨʝʜʝʣʝʥ ʢʘʢ [58]  

 

( 1)

1,

1

n i
k

ij i k ij

k

y f y ws

-

-

=

å õ
= Öæ ö
ç ÷
ä , (3.5) 

ʛʜʝ n(i) ï ʯʠʩʣʦ ʥʝʡʨʦʥʦʚ ʚ i-ʤ ʩʣʦʝ; 

k ï ʥʦʤʝʨ ʩʠʥʘʧʩʘ, ʩʦʝʜʠʥʷʶʱʝʛʦ ʥʝʡʨʦʥ ʅij c ʥʝʡʨʦʥʦʤ ʅi+1,k ʩʣʝʜʫʶʱʝʛʦ ʩʣʦʷ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʊʇ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ 

(X) ʠ ʚʳʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ (Y) ʙʳʣʠ ʢʦʜʠʨʦʚʘʥʳ ʠ ʫʚʷʟʘʥʳ. ɼʣʷ ʵʪʦʛʦ ʙʳʣʘ ʩʬʦʨʤʠʨʦʚʘʥʘ 

ʚʳʙʦʨʢʘ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʘʷ 150 ʧʦʟʠʮʠʡ ʧʨʠʤʝʨʦʚ ʜʣʷ ʦʙʫʯʝʥʠʷ ʀʅʉ. 

ʏʝʪʚʝʨʪʳʡ ʵʪʘʧ ï ʦʙʫʯʝʥʠʝ ʀʅʉ. ʎʝʣʴʶ ʦʙʫʯʝʥʠʷ ʀʅʉ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ 

ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʚʝʩʦʚ wij ʪʘʢ, ʯʪʦʙʳ ʥʘ ʢʘʞʜʳʡ ʚʭʦʜʥʦʡ ʚʝʢʪʦʨ dmX  ʤʥʦʞʝʩʪʚʘ ʦʙʫʯʘʶʱʝʡ 

ʚʳʙʦʨʢʠ ʩʝʪʴ ʬʦʨʤʠʨʦʚʘʣʘ ʚʝʢʪʦʨ dmY , ʦʪʣʠʯʘʶʱʠʡʩʷ ʤʠʥʠʤʘʣʴʥʦʡ ʨʘʟʥʠʮʝʡ ʦʪ ʟʘʜʘʥʥʦʛʦ 

ʚʳʭʦʜʥʦʛʦ ʚʝʢʪʦʨʘ 
dmY . ɺ ʨʘʤʢʘʭ ʧʨʦʚʦʜʠʤʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʪʘ ʮʝʣʴ ʙʳʣʘ ʜʦʩʪʠʛʥʫʪʘ ʩ 

ʧʦʤʦʱʴʶ ʘʣʛʦʨʠʪʤʘ ʦʙʨʘʪʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʰʠʙʢʠ (Error Back Propagation) (ʨʠʩʫʥʦʢ 

3.6).  

ʉʤʳʩʣ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʦʰʠʙʦʢ ʥʝʡʨʦʥʦʚ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʩʢʨʳʪʳʭ ʩʣʦʷʭ ʩ ʫʯʝʪʦʤ ʟʥʘʯʝʥʠʡ ʦʰʠʙʦʢ ʥʝʡʨʦʥʦʚ ʚʳʭʦʜʥʦʛʦ ʩʣʦʷ. ʇʨʠ 

ʵʪʦʤ ʟʥʘʯʝʥʠʷ ʦʰʠʙʦʢ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʦʪ ʚʳʭʦʜʥʦʛʦ ʩʣʦʷ ʚʥʫʪʨʴ ʩʝʪʠ ʢ ʧʨʝʜʳʜʫʱʠʤ 

ʥʝʡʨʦʥʥʳʤ ʩʣʦʷʤ ʦʪ ʧʦʩʣʝʜʫʶʱʠʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʦʙʫʯʝʥʠʝ ʀʅʉ ʧʦʩʨʝʜʩʪʚʦʤ ʜʘʥʥʦʛʦ 

ʘʣʛʦʨʠʪʤʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʤʠʥʠʤʠʟʘʮʠʶ ʦʰʠʙʢʠ ʦʙʫʯʝʥʠʷ ʧʦ ʬʦʨʤʫʣʝ [58] 

  

 

X1 ï ʢʘʪʝʛʦʨʠʷ 
ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ 

X2 ï ʥʘʠʤʝʥʦʚʘʥʠʝ 
ʨʘʙʦʪʳ (ʧʦ ɻʕʉʅ) 

X3 ï ʦʙʲʝʤ ʨʘʙʦʪ r

X4 ïʩʪʨʦʠʪʝʣʴʥʳʡ 

ʤʘʪʝʨʠʘʣ 

(ʚʠʜ/ʩʚʦʡʩʪʚʦ) 

X5 ï ʫʩʣʦʚʠʷ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ 

Y1 ï ʩʦʩʪʘʚ 
ʟʚʝʥʘ/ʙʨʠʛʘʜʳ 

Y2 ï ʤʘʰʠʥʘ / 
ʦʙʦʨʫʜʦʚʘʥʠʝ 

Y3 - ʢʦʣʠʯʝʩʪʚʦ 

ɺʭʦʜʥʦʡ 
ʩʣʦʡ 
(5) 

ɺr ʭʦʜʥʦʡ 
ʩʣʦʡ 
(3) 

ʉʢʨʳʪʳʝ ʩʣʦʠ 
(6/39) 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ 

ɺr ʭʦʜʥʳʝ ʜʘʥʥʳʝ 
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ʛʜʝ iy  - ʞʝʣʘʝʤʦʝ ʚʳʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝʤ i-ʛʦ ʥʝʡʨʦʥʘ; 

i
y  - ʚʳʯʠʩʣʝʥʥʦʝ ʚʳʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ i-ʛʦ ʥʝʡʨʦʥʘ; 

Nout - ʯʠʩʣʦ ʥʝʡʨʦʥʦʚ ʚʳʭʦʜʥʦʛʦ ʩʣʦʷ. 

 

 

ʈʠʩʫʥʦʢ 3.6 - ʇʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʩ ʧʦʤʦʱʴʶ ʘʣʛʦʨʠʪʤʘ 

ʦʙʨʘʪʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʰʠʙʢʠ  

 

ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʦʰʠʙʢʠ ʩʠʥʘʧʪʠʯʝʩʢʠʝ ʚʝʩʘ ʠʟʤʝʥʷʶʪʩʷ ʧʦ ʧʨʘʚʠʣʫ 

 ij ij

ij

w w
w

e
h
µ

= -
µ

, (3.7) 

ʛʜʝ h - ʢʦʥʩʪʘʥʪʘ, ʦʧʨʝʜʝʣʷʶʱʘʷ ʩʢʦʨʦʩʪʴ ʦʙʫʯʝʥʠʷ. 

ʆʙʫʯʝʥʠʝ ʀʅʉ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʊʇ ʧʦ ʩʫʪʠ ʦʟʥʘʯʘʝʪ ʝʝ ʥʘʩʪʨʦʡʢʫ ʥʘ 

ʦʧʝʨʘʪʠʚʥʫʶ ʚʳʨʘʙʦʪʢʫ ʨʝʟʫʣʴʪʘʪʘ ʩ ʫʯʝʪʦʤ ʟʘʜʘʥʥʳʭ ʚʭʦʜʥʳʭ ʫʩʣʦʚʠʡ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʚ ʪʦʤ ʠ ʜʨʫʛʦʤ ʩʣʫʯʘʝ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʢʦʥʢʨʝʪʥʳʝ ʧʨʠʤʝʨʳ ʨʝʘʣʠʟʘʮʠʠ ʇʊʇ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʦʩʪʘʚʦʚ ʙʨʠʛʘʜ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʠʤʝʶʱʠʭʩʷ ʚ ʥʘʣʠʯʠʠ ʫ 

ʉʇʆ, ʥʘ ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ. 

ʀʤʝʥʥʦ ʪʘʢ ʨʘʟʨʘʙʦʪʯʠʢ ʆʊɼ ʩʦʧʦʩʪʘʚʣʷʷ ʥʘʙʦʨ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʧʨʠʤʝʨʦʚ ʤʦʞʝʪ 

ʧʦʣʫʯʠʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩ ʫʯʝʪʦʤ ʥʘʢʦʧʣʝʥʥʦʛʦ ʦʧʳʪʘ ʠ ʟʥʘʥʠʡ. ʊʘʢʦʝ 

ʤʥʦʛʦʢʨʘʪʥʦʝ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʚ ʥʝʡʨʦʩʝʪʝʚʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʥʘʟʳʚʘʝʪʩʷ çʦʙʫʯʝʥʠʝ ʩ 

ʫʯʠʪʝʣʝʤè. 

ɼʣʷ ʦʙʫʯʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʚ ʨʘʤʢʘʭ ʧʨʦʚʦʜʠʤʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʀʅʉ (ʨʠʩʫʥʦʢ 3.6) 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʣʛʦʨʠʪʤʘ ʦʙʨʘʪʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʰʠʙʢʠ ʝʝ ʚʦʩʴʤʠʩʣʦʡʥʘʷ ʩʪʨʫʢʪʫʨʘ 

ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʢ ʠʤʝʶʱʘʷ ʚʭʦʜʥʦʡ ʩʣʦʡ k=0, ʥʝʩʢʦʣʴʢʦ ʩʢʨʳʪʳʭ ʩʣʦʝʚ k=1,2,...,6 ʠ 

ʚʳʭʦʜʥʦʡ ʩʣʦʡ k=7. ʇʨʠ ʵʪʦʤ:  

¶ ʥʝʡʨʦʥʳ ʚʭʦʜʥʦʛʦ ʩʣʦʷ ʧʝʨʝʜʘʶʪ ʩʠʛʥʘʣʳ ʥʝʡʨʦʥʘʤ ʧʝʨʚʦʛʦ ʩʣʦʷ ʙʝʟ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 
ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ; 

¶ ʢʘʞʜʳʡ k-ʡ ʩʣʦʡ ʩʦʜʝʨʞʠʪ Hk ʥʝʡʨʦʥʦʚ, ʪʦ ʝʩʪʴ ʀʅʉ ʠʤʝʝʪ N=H0=3 ʚʭʦʜʦʚ ʠ M=H7=5 

ʚʳʭʦʜʦʚ;  

¶ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪ: i - ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʥʝʡʨʦʥʘ k-ʛʦ ʩʣʦʷ; j - 

ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʥʝʡʨʦʥʘ (k-1)-ʛʦ ʩʣʦʷ; l - ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʥʝʡʨʦʥʘ (k+1)-ʛʦ ʩʣʦʷ. 

ʇʨʦʮʝʜʫʨʘ ʦʙʫʯʝʥʠʷ ʀʅʉ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʛʦʨʠʪʤʘ ʦʙʨʘʪʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʰʠʙʢʠ 

ʚʢʣʯʁʘʝʪ ʩʣʝʜʫʶʱʠʝ ʰʘʛʠ [58]: 

 
ʆʐʀɹʂɸ ɺɽʃʀʂɸ 

ʆʐʀɹʂɸ ʄɸʃɸ 

ʈɸʉʏɽʊ 

ʆʐʀɹʂʀ 

ʇʈʀʄɽʅɽʅʀɽ  
ʀʉʂʋʉʉʊɺɽʅʅʆʁ  

ʅɽʁʈʆʅʅʆʁ ʉɽʊʀ 

ʇʆɼʉʊʈʆʁʂɸ ɺɽʉʆɺ 
ʀʉʂʋʉʉʊɺɽʅʅʆʁ ʅɽʁʈʆʅʅʆʁ 

ʉɽʊʀ 

ɺʓɹʆʈ  

ʇʈʀʄɽʈɸ 

ɺʓɹʆʈʂɸ 

ɼɸʅʅʓʍ 

ʆʊɺɽʊ 
ʀʉʂʋʉʉʊɺɽʅʅʆʁ 
ʅɽʁʈʆʅʅʆʁ 

ʉɽʊʀ 

ʀʉʂʋʉʉʊɺɽʅʅɸʗ ʅɽʁʈʆʅʅɸʗ 

ʉɽʊʔ ʆɹʋʏɽʅɸ 
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1. ʀʥʠʮʠʘʣʠʟʘʮʠʷ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʚʝʩʦʚ ʠ ʩʤʝʱʝʥʠʡ. ɺ ʮʠʢʣʘʭ ʧʦ 1,2,...,7k= ; 

1,2,..., ki H= ; 10,1,2,..., kj H -=  ʩʠʥʘʧʪʠʯʝʩʢʠʤ ʚʝʩʘʤ ʠ ʩʤʝʱʝʥʠʷʤ 
( )k

ijw ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ 

ʧʨʠʩʚʘʠʚʘʶʪʩʷ ʤʘʣʳʝ ʚʝʣʠʯʠʥʳ ʠʟ ʠʥʪʝʨʚʘʣʘ [ī1, 1]. 

2. ʆʪʢʨʳʪʠʝ ʮʠʢʣʘ ʧʦ 1,2,...,dm DM= . ʇʦʜʘʯʘ ʠʟ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ ʦʯʝʨʝʜʥʳʭ 

ʜʘʥʥʳʭ ʚʝʢʪʦʨʦʚ: ʚʭʦʜʥʦʛʦ ( )1 2, ,...,dm N dm
X x x x=  ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʝʤʫ ʞʝʣʘʝʤʦʛʦ 

ʚʳʭʦʜʥʦʛʦ ( )1 2, ,...,dm M dm
Y y y y= , ʛʜʝ dm - ʥʦʤʝʨ ʧʦʟʠʮʠʠ ʚ ʚʳʙʦʨʢʝ ʜʘʥʥʳʭ. 

3. ʇʨʦʭʦʜ ʚ ʧʨʷʤʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ɺ ʮʠʢʣʘʭ ʧʦ 1,2,...,7k= ; 1,2,..., ki H=  ʚʳʯʠʩʣʷʶʪʩʷ 

ʚʳʭʦʜʥʳʝ ʩʠʛʥʘʣʳ iīʛʦ ʥʝʡʨʦʥʘ ʚ k-ʤ ʩʣʦʝ 

 
1( ) ( 1)( )

0

kH
k kk

iji j

j

y f w ys

- -

=

å õ
= æ ö
ç ÷
ä , (3.8) 

ʛʜʝ 
(0)

jjy x= ; 0 1x = ; 
( 1)

0
1

k

y
-

= ; 
(7)

i iy y=  - ʚʳʭʦʜʥʳʝ ʩʠʛʥʘʣʳ ʀʅʉ. 

4. ʇʨʦʭʦʜ ʚ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ɺ ʮʠʢʣʘʭ ʧʦ 7,6,...,1k= ; 1,2,..., ki H= ; 

10,1,2,..., kj H -=  ʚʳʯʠʩʣʷʶʪʩʷ ʩʠʥʘʧʪʠʯʝʩʢʠʝ ʚʝʩʘ ʥʘ ʥʦʚʦʡ ʠʪʝʨʘʮʠʠ 

 
( ) ( ) ( )( 1) ( )k k k

ij ij ijw t w t w+ = +D, (3.9) 

ʛʜʝ t ï ʥʦʤʝʨ ʵʧʦʭʠ ʦʙʫʯʝʥʠʷ (ʠʪʝʨʘʮʠʠ) ʠ 

 
( 1)( ) ( ) kk k

ij i jw yhd
-

D = , (3.10) 

ʛʜʝ h - ʩʢʦʨʦʩʪʴ ʦʙʫʯʝʥʠʷ; 

d - ʥʝʡʨʦʥʥʘʷ ʦʰʠʙʢʘ, ʢʦʪʦʨʘʷ ʜʣʷ ʚʳʭʦʜʥʦʛʦ ʩʣʦʷ ʩʦʩʪʘʚʠʪ 
(7) (1 )(y )i ii i i

y y yd = - - , 

ʘ ʜʣʷ ʚʩʝʭ ʜʨʫʛʠʭ ʩʢʨʳʪʳʭ ʩʣʦʝʚ  
1( ) ( )

( ) ( 1) ( 1)

1

(1 )
kH

k kk k k

i l lii i

l

y y wd d
+

+ +

=

= - ä . 

5. ɿʘʢʨʳʪʠʝ ʮʠʢʣʘ ʧʦ dm. 

6. ʇʦʚʪʦʨʝʥʠʝ ʰʘʛʦʚ 2ï5 ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟ. ʅʘ ʰʘʛʝ 2 ʚʝʢʪʦʨʳ ʩ 

ʦʙʫʯʘʶʱʠʤʠ ʚʳʙʦʨʢʘʤʠ Xdm ʠ Ydm ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʦʪ ʧʝʨʚʦʛʦ ʜʦ ʧʦʩʣʝʜʥʝʛʦ, 

ʪʦ ʝʩʪʴ 1,2,...,dm DM= , ʛʜʝ DM - ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʤʝʨʦʚ. ɼʣʷ ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʠ 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʟʠʮʠʡ ʚ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʝ ʜʘʥʥʳʭ DM=150. ʇʦʩʣʝ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʚʝʩʦʚʳʭ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʀʅʉ (ʜʣʷ ʢʘʞʜʦʡ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ) ʰʘʛʠ 2ï4 ʙʫʜʫʪ ʧʦʚʪʦʨʝʥʳ 150 ʨʘʟ. 

ɼʘʣʝʝ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʘʷ ʦʰʠʙʢʘ, ʫʩʨʝʜʥʝʥʥʘʷ ʧʦ ʚʩʝʡ ʚʳʙʦʨʢʝ (ʰʘʛ 6): 

 ( )2

1 1

1
( )

DM M

i dmi

dm i

y y
DM M

e
= =

= -
Ö
ää . (3.11) 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʞʝʣʘʝʤʳʤ ʠ ʜʝʡʩʪʚʠʪʝʣʴʥʳʤ (ʪʦ, ʯʪʦ ʚʳʯʠʩʣʠʣʘ ʀʅʉ) 

ʚʳʭʦʜʘʤʠ ʀʅʉ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 ( )max i i
dm

y ye è ø= -
é ùê ú

; 1,2,...,i M= ; 1,2,...,dm DM= . (3.12) 

ɿʘʚʝʨʰʘʝʪʩʷ ʰʘʛ 6 ʪʝʤ, ʯʪʦ ʦʰʠʙʢʘ e, ʚʳʯʠʩʣʷʝʤʘʷ ʧʦ ʬʦʨʤʫʣʘʤ (3.11) ʠʣʠ (3.12), 

ʜʦʩʪʠʛʘʝʪ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʠʣʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʟʘʜʘʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʧʦʭ ʦʙʫʯʝʥʠʷ. 

ʊʦʛʜʘ ʀʅʉ ʧʦʣʫʯʠʪ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʘʚʠʣʴʥʦ ʦʪʦʙʨʘʞʘʪʴ ʣʶʙʦʡ ʚʭʦʜʥʦʡ ʚʝʢʪʦʨ dmX  ʥʘ 

ʚʳʭʦʜʥʦʡ ʚʝʢʪʦʨ dmY , ʦʪʣʠʯʘʶʱʠʡʩʷ ʦʪ ʞʝʣʘʝʤʦʛʦ ʚʝʢʪʦʨʘ dmY  ʥʘ ʥʝʢʦʪʦʨʫʶ ʤʘʣʫʶ 

ʚʝʣʠʯʠʥʫ. 

ʇʦʩʣʝ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʧʨʝʜʲʷʚʣʝʥʠʷ ʧʨʠʤʝʨʦʚ ʩʠʥʘʧʪʠʯʝʩʢʠʝ ʚʝʩʘ ʀʅʉ 

ʩʪʘʙʠʣʠʟʠʨʫʶʪʩʷ, ʘ ʀʅʉ ʛʝʥʝʨʠʨʫʝʪ ʚʝʨʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʚʩʝʤ (ʠʣʠ ʧʦʯʪʠ ʚʩʝʤ) ʧʨʠʤʝʨʘʤ 

ʠʟ ʚʳʙʦʨʢʠ ʜʘʥʥʳʭ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʀʅʉ ʩʯʠʪʘʝʪʩʷ çʦʙʫʯʝʥʥʦʡè, ʪʦ ʝʩʪʴ ʚʝʣʠʯʠʥʘ ʦʰʠʙʢʠ 
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(ʩʫʤʤʘ ʢʚʘʜʨʘʪʦʚ ʦʰʠʙʦʢ ʧʦ ʚʩʝʤ ʚʳʭʦʜʘʤ), ʧʦʣʫʯʝʥʥʘʷ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʜʦʩʪʠʛʣʘ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʤʘʣʦʛʦ ʫʨʦʚʥʷ ʠʣʠ ʜʘʞʝ ʥʫʣʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʀʅʉ ʩʯʠʪʘʝʪʩʷ ʛʦʪʦʚʦʡ ʢ 

ʧʨʠʤʝʥʝʥʠʶ [58]. 

ʆʙʫʯʝʥʠʝ ʀʅʉ - ʩʣʦʞʥʳʡ ʠ ʥʘʫʢʦʝʤʢʠʡ ʧʨʦʮʝʩʩ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʘ ʦʙʫʯʝʥʠʷ 

ʀʅʉ ʩ ʫʯʝʪʦʤ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʥʘʩʪʨʦʝʢ ʨʘʟʨʘʙʦʪʘʥ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ 

ʧʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ (ʕʇʄ) ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ (ʀɸʉ) 

çʈʝʩʫʨʩʳè. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʤʦʜʫʣʷ ʨʝʘʣʠʟʦʚʘʥ ʨʝʞʠʤ ʥʝʡʨʦʩʠʤʫʣʷʪʦʨʘ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ 

ʫʢʘʟʘʪʴ ʪʠʧ ʘʢʪʠʚʘʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ, ʯʠʩʣʦ ʥʝʡʨʦʥʦʚ ʚʭʦʜʥʦʛʦ, ʚʳʭʦʜʥʦʛʦ ʩʣʦʷ ʠ ʯʠʩʣʦ 

ʩʢʨʳʪʳʭ ʩʣʦʝʚ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʥʝʡʨʦʥʦʚ, ʟʘʛʨʫʟʠʪʴ ʚʳʙʦʨʢʫ, ʠʩʧʦʣʴʟʫʝʤʫʶ ʜʣʷ 

ʦʙʫʯʝʥʠʷ, ʟʘʜʘʪʴ ʯʠʩʣʦ ʠʪʝʨʘʮʠʡ ʦʙʫʯʝʥʠʷ, ʩʢʦʨʦʩʪʴ ʦʙʫʯʝʥʠʷ ʠ ʦʙʫʯʠʪʴ ʀʅʉ. ʇʦʩʣʝ 

ʦʙʫʯʝʥʠʷ ʀʅʉ ʨʝʘʣʠʟʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʨʢʠ ʨʘʙʦʪʳ ʥʝʡʨʦʩʠʤʫʣʷʪʦʨʘ ʧʫʪʝʤ ʚʚʦʜʘ 

ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

ʇʷʪʳʡ ʵʪʘʧ - ʪʝʩʪʠʨʦʚʘʥʠʝ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʀʅʉ. ʇʨʦʚʝʨʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʫʯʝʥʠʷ 

(ʪʝʩʪʠʨʦʚʘʥʠʝ) ʀʅʉ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʩʪʠʨʫʶʱʝʡ ʚʳʙʦʨʢʠ ʜʘʥʥʳʭ, ʪʦ ʝʩʪʴ 

ʥʘ ʧʨʠʤʝʨʘʭ, ʢʦʪʦʨʳʝ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʦʙʫʯʝʥʠʷ. ʉ ʮʝʣʴʶ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʦʙʦʙʱʘʶʱʠʭ 

ʩʚʦʡʩʪʚ ʀʅʉ ʟʥʘʯʝʥʠʷ ʞʝʣʘʝʤʳʭ ʚʳʭʦʜʦʚ dmY  ʙʳʣʠ ʩʦʧʦʩʪʘʚʣʝʥʳ ʩ ʜʝʡʩʪʚʠʪʝʣʴʥʳʤʠ dmY  ï 

ʪʝʤʠ, ʢʦʪʦʨʳʝ ʨʘʩʩʯʠʪʘʣʘ ʀʅʉ [58]. 

ʉ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʙʫʯʝʥʠʷ ʀʅʉ ʠ ʝʝ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʙʳʣʘ 

ʚʳʧʦʣʥʝʥʘ ʦʧʪʠʤʠʟʘʮʠʷ ʧʦʛʨʝʰʥʦʩʪʠ ʦʙʦʙʱʝʥʠʷ ʀʅʉ ʧʫʪʝʤ ʤʠʥʠʤʠʟʘʮʠʠ ʨʘʟʥʠʮʳ ʤʝʞʜʫ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʚʳʭʦʜʥʳʭ ʚʝʢʪʦʨʦʚ: ʞʝʣʘʝʤʳʤ 
dmY  ʠ ʜʝʡʩʪʚʠʪʝʣʴʥʳʤ dmY  [58]. 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʘʜʝʢʚʘʪʥʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʀʅʉ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ, 

ʥʘʯʠʥʘʷ ʩʦ ʚʪʦʨʦʛʦ ʵʪʘʧʘ, ʢʦʪʦʨʦʝ ʟʘʢʣʶʯʘʣʦʩʴ ʚ ʪʦʤ, ʯʪʦ ʪʝ ʧʨʠʤʝʨʳ, ʢʦʪʦʨʳʝ ʙʳʣʠ 

ʪʝʩʪʠʨʫʶʱʠʤʠ, ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʚ ʦʙʫʯʘʶʱʫʶ ʚʳʙʦʨʢʫ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʝʢʦʪʦʨʳʝ ʧʨʠʤʝʨʳ 

ʠʟ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ ʩʜʝʣʘʥʳ ʪʝʩʪʠʨʫʶʱʠʤʠ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʀʅʉ ʷʚʣʷʝʪʩʷ ʛʦʪʦʚʳʡ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʨʝʞʠʤ ʥʘʟʥʘʯʝʥʠʷ ʨʝʩʫʨʩʦʚ ʥʘ ʩʪʨʦʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ (ʇʊʇ). 

ʐʝʩʪʦʡ ʵʪʘʧ ï ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ ʊʇ. ʆʙʫʯʝʥʥʘʷ ʀʅʉ 

ʧʦʣʫʯʠʣʘ ʩʧʦʩʦʙʥʦʩʪʴ ʘʜʝʢʚʘʪʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʝ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʛʝʥʝʨʠʨʦʚʘʪʴ 

ʨʝʟʫʣʴʪʘʪʳ ʪʘʢ ʞʝ, ʢʘʢ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʨʝʩʫʨʩʦʚ ʊʇ ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʆʊɼ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʙʫʯʝʥʥʦʡ ʀʅʉ ʧʦʟʚʦʣʠʣʦ ʧʨʦʚʝʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ 

ʠʟʤʝʥʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʠʟ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʧʦʩʤʦʪʨʝʪʴ, ʢʘʢ ʧʨʠ ʵʪʦʤ ʤʝʥʷʶʪʩʷ ʚʳʭʦʜʥʳʝ 

ʟʥʘʯʝʥʠʷ. ʊʘʢʞʝ ʫʯʠʪʳʚʘʣʦʩʴ, ʯʪʦ ʚʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ʦʙʳʯʥʦ ʢʦʨʨʝʣʠʨʦʚʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ. 

ʅʘʧʨʠʤʝʨ, ʠʟʤʝʥʷʷ ʚʠʜ ʨʘʙʦʪʳ ʠʣʠ ʦʙʲʝʤ, ʤʦʞʥʦ ʧʨʦʥʘʙʣʶʜʘʪʴ ʟʘ ʠʟʤʝʥʝʥʠʝʤ ʚʠʜʘ 

(ʤʦʜʠʬʠʢʘʮʠʠ, ʤʦʜʝʣʠ) ʤʘʰʠʥʳ ʠʣʠ ʩʦʩʪʘʚʘ ʙʨʠʛʘʜʳ ʠ ʪ.ʜ. ɼʘʣʝʝ ʙʫʜʫʪ ʧʦʢʘʟʘʥʳ ʥʝʢʦʪʦʨʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʨʘʙʦʪʢʠ, ʦʙʫʯʝʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʀʅʉ ʜʣʷ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʊʇ ʚʦʟʚʝʜʝʥʠʷ ʥʘʩʳʧʠ ɾɼɿʇ ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤ ʨʝʞʠʤʝ. 

3.3. ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʮʝʜʫʨʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ʚʦʟʚʝʜʝʥʠʷ ʥʘʩʳʧʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʟʝʤʣʷʥʦʛʦ ʧʦʣʦʪʥʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ 

ɼʣʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʷ ʤʝʪʦʜʠʢʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʊʇ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʆɾɼʇ ʨʘʟʨʘʙʦʪʘʥ ʕʇʄ çʈʝʩʫʨʩʳè, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤ ʨʝʞʠʤʝ 

ʚʳʧʦʣʥʠʪʴ ʧʣʘʥʠʨʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ ʊʇ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʀʅʉ. ʄʦʜʫʣʴ ʩʦʩʪʦʠʪ ʠʟ ʧʨʦʛʨʘʤʤʥʦʡ 

ʦʙʦʣʦʯʢʠ, ʨʝʘʣʠʟʫʶʱʝʡ ʠʥʪʝʨʬʝʡʩ, ʠ ɹɼ çʈʝʩʫʨʩʳè, ʥʘʟʥʘʯʝʥʠʝʤ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ 

ʥʘʢʦʧʣʝʥʠʝ ʠ ʭʨʘʥʝʥʠʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʊʇ.  

ɼʣʷ ʧʨʠʤʝʨʘ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʜʫʨʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʊʇ 

ʨʘʩʩʤʦʪʨʝʥ ʫʯʘʩʪʦʢ ʧʦʜʪʦʧʣʷʝʤʦʡ ʥʘʩʳʧʠ ɾɼɿʇ ʩ ʫʩʪʨʦʡʩʪʚʦʤ ʧʦʣʫʦʙʦʡʤʳ ʠʟ ʛʝʦʪʝʢʩʪʠʣʷ. 

ɺ ʩʪʘʪʴʝ [40] ʦʧʠʩʘʥʘ ʧʨʦʮʝʜʫʨʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʨʝʰʝʥʠʷ 

ʫʢʘʟʘʥʥʦʡ ʥʘʩʳʧʠ. ɼʣʷ ʵʪʦʛʦ ʙʳʣ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʫʯʘʩʪʦʢ ʜʣʠʥʦʡ 400 ʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ 
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ʦʜʥʦʧʫʪʥʦʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʣʠʥʠʠ IV ʢʘʪʝʛʦʨʠʠ (ʧʦʜʲʝʟʜʥʦʡ ʧʫʪʴ ʢ ʧʦʨʪʫ), ʧʨʦʭʦʜʷʱʝʡ ʚ 

ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ [40].  

ɼʣʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʂʈ ʆɾɼʇ ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤ ʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʨʝʞʠʤʘʭ ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʆʊɼ ʠʩʧʦʣʴʟʦʚʘʥʘ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʩʣʝʜʫʶʱʠʤ 

ʢʘʪʝʛʦʨʠʷʤ: 

¶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʫʯʘʩʪʢʘ ʣʠʥʠʠ; 

¶ ʧʨʠʥʷʪʳʝ ʨʝʰʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʣʠʥʠʠ; 

¶ ʩʚʝʜʝʥʠʷ ʦ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʨʘʡʦʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʫʯʘʩʪʢʘ ʣʠʥʠʠ; 

¶ ʩʚʝʜʝʥʠʷ ʦʙ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʨʘʡʦʥʘ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʫʯʘʩʪʢʘ ʣʠʥʠʠ; 

¶ ʪʝʭʥʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʫʯʘʩʪʢʘ ʧʨʦʜʦʣʴʥʦʛʦ ʠ ʧʨʦʬʠʣʷ; 

¶ ʧʘʨʘʤʝʪʨʳ ʥʘʩʳʧʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʟʝʤʣʷʥʦʛʦ ʧʦʣʦʪʥʘ: ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʬʦʨʤʘ, 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʯʘʩʪʝʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʪʝʨʠʘʣʦʚ (ʛʨʫʥʪʘ), ʧʘʨʘʤʝʪʨʳ ʯʘʩʪʝʡ 

ʢʦʥʩʪʨʫʢʮʠʠ; 

¶ ʚʦʟʤʦʞʥʦʩʪʠ ʉʇʆ: ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʷʭ ʦʙʦʨʫʜʦʚʘʥʠʷ, 
ʩʨʝʜʩʪʚʘʭ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ, ʩʚʝʜʝʥʠʷ ʦ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʘʭ, ʢʚʘʣʠʬʠʢʘʮʠʠ 

ʠʩʧʦʣʥʠʪʝʣʝʡ, ʩʦʩʪʘʚʘʭ ʙʨʠʛʘʜ ʠ ʜʨ. 

ɼʣʷ ʧʨʠʤʝʨʘ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʜʫʨʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʂʈ 

ʆɾɼʇ ʨʘʩʩʤʦʪʨʝʥ ʧʦʧʝʨʝʯʥʳʡ ʧʨʦʬʠʣʴ ʧʦʜʪʦʧʣʷʝʤʦʡ ʥʘʩʳʧʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʟʝʤʣʷʥʦʛʦ 

ʧʦʣʦʪʥʘ (ʨʠʩʫʥʦʢ 3.7) [40]. 

 

 

ʈʠʩʫʥʦʢ 3.7 - ʇʦʧʝʨʝʯʥʳʡ ʧʨʦʬʠʣʴ ʧʦʜʪʦʧʣʷʝʤʦʡ ʥʘʩʳʧʠ ʚʳʩʦʪʦʡ ʙʦʣʝʝ 4 ʤ ʥʘ ʩʣʘʙʦʤ 

ʦʩʥʦʚʘʥʠʠ 

 

ʉʥʘʯʘʣʘ ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤ ʨʝʞʠʤʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʦʜʫʣʷ çʂʦʥʩʪʨʫʢʮʠʷè ʙʳʣʘ 

ʦʩʫʱʝʩʪʚʣʝʥʘ ʜʝʢʦʤʧʦʟʠʮʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘʩʳʧʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʂʕ ʥʘʩʳʧʠ 

ʠ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʪʘʙʣʠʮʘ 3.1). 

ɿʘʪʝʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʕʇʄ çʊʝʭʩʪʨʫʢʪʫʨʘè ʙʳʣʘ ʦʩʫʱʝʩʪʚʣʝʥʘ ʛʝʥʝʨʘʮʠʷ 

ʥʦʤʝʥʢʣʘʪʫʨʳ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ. ɼʘʣʝʝ ʚ ʭʦʜʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʨʘʩʯʝʪʘ ʙʳʣʠ 

ʫʩʪʘʥʦʚʣʝʥʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʈʆ, ʦʧʨʝʜʝʣʝʥʳ ʧʦʦʧʝʨʘʮʠʦʥʥʳʝ ʦʙʲʝʤʳ ʨʘʙʦʪ, 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʈʆ [40]. 

ʅʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʙʳʣʘ ʩʬʦʨʤʠʨʦʚʘʥʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ (ʆʉ) 

ʊʇ ʚʦʟʚʝʜʝʥʠʷ ʥʘʩʳʧʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʟʝʤʣʷʥʦʛʦ ʧʦʣʦʪʥʘ (ʨʠʩʫʥʦʢ 3.8). ʇʨʠ ʵʪʦʤ ʢʘʞʜʘʷ 

ʚʝʨʰʠʥʘ ʆʉ ʊʇ ʩʦʜʝʨʞʠʪ: ʥʦʤʝʨ ʇʊʇ, ʥʦʨʤʘʪʠʚʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʇʊʇ (ɻʕʉʅ ʠ ʜʨ.) ʠ ʥʦʨʤʫ 

ʚʨʝʤʝʥʠ ʥʘ ʝʜʠʥʠʮʫ ʠʟʤʝʨʝʥʠʷ ʜʣʷ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ (ʯʝʣ.-ʯʘʩ, ʤʘʰ.-

ʯʘʩ). 

ʅʘ ʨʠʩʫʥʢʝ 3.8 ʧʨʝʜʩʪʘʚʣʝʥ ʬʨʘʛʤʝʥʪ ʤʦʜʝʣʠ ʊʇ (ʛʨʘʬʦʚʦʡ ʤʦʜʝʣʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ 

ʩʪʨʫʢʪʫʨʳ) ʚʦʟʚʝʜʝʥʠʷ ʧʦʜʪʦʧʣʷʝʤʦʡ ʥʘʩʳʧʠ, ʧʦʣʫʯʝʥʥʦʡ ʩ ʧʦʤʦʱʴʶ ʕʇʄ çʊʝʭʩʪʨʫʢʪʫʨʘè 

ʙʝʟ ʥʘʟʥʘʯʝʥʠʷ ʨʝʩʫʨʩʦʚ [40].  
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ʊʘʙʣʠʮʘ 3.1 - ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʧʦʜʪʦʧʣʷʝʤʦʡ ʥʘʩʳʧʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ 

ʟʝʤʣʷʥʦʛʦ ʧʦʣʦʪʥʘ ʠ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʂʕ ˉ1. 
çʆʉʅʆɺɸʅʀɽè 

ʩʪʨʫʢʪʫʨʘ ʩʣʘʙʦʝ 

ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʳʡ ʩʣʦʡ ʝʩʪʴ 

ʫʩʠʣʝʥʠʝ ʛʝʦʪʝʢʩʪʠʣʴ 

ʂʕ ˉ2. 
çʊɽʃʆ ʅɸʉʓʇʀè 

ʛʨʫʥʪ ʜʨʝʥʠʨʫʶʱʠʡ 

ʫʢʣʦʥ ʦʪʢʦʩʦʚ 1:1,5 

ʂʕ ˉ3. 
çɹɽʈʄʓè 

ʥʘʣʠʯʠʝ ʝʩʪʴ 

ʜʣʠʥʘ 4 ʤ 

ʫʢʣʦʥ ʦʪʢʦʩʦʚ 1:2 

ʫʢʨʝʧʣʝʥʠʝ ʦʪʢʦʩʦʚ ʧʣʠʪʘ 

 

 

ʈʠʩʫʥʦʢ 3.8 - ʌʨʘʛʤʝʥʪ ʛʨʘʬʦʚʦʡ ʤʦʜʝʣʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ʚʦʟʚʝʜʝʥʠʷ ʥʘʩʳʧʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʟʝʤʣʷʥʦʛʦ ʧʦʣʦʪʥʘ ʙʝʟ ʥʘʟʥʘʯʝʥʥʳʭ 

ʨʝʩʫʨʩʦʚ  

 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʘʨʘʤʝʪʨʳ ʇʊʇ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʨʝʰʝʥʠʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʟʘʜʘʯʠ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʊʇ. ɼʣʷ ʵʪʦʛʦ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʕʇʄ 

çʈʝʩʫʨʩʳè. 

ʅʘ ʨʠʩʫʥʢʝ 3.9 ʧʨʝʜʩʪʘʚʣʝʥ ʬʨʘʛʤʝʥʪ ʨʘʙʦʪʳ ʕʇʄ çʈʝʩʫʨʩʳè ʚʢʣʘʜʢʘ çʀʩʭʦʜʥʳʝ 

ʜʘʥʥʳʝ-ʉʪʨʫʢʪʫʨʘ ʊʇè. ɿʜʝʩʴ ʧʦʢʘʟʘʥ ʬʨʘʛʤʝʥʪ ʤʦʜʝʣʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʊʇ 

ʚʦʟʚʝʜʝʥʠʷ ʧʦʜʪʦʧʣʷʝʤʦʡ ʥʘʩʳʧʠ ɾɼɿʇ, ʧʦʣʫʯʝʥʥʦʡ ʩ ʧʦʤʦʱʴʶ ʕʇʄ çʕʉ çʊʝʭʥʦʣʦʛʠʷè. 

ʅʘ ʨʠʩʫʥʢʝ 3.10 ʧʨʝʜʩʪʘʚʣʝʥ ʬʨʘʛʤʝʥʪ ʨʘʙʦʪʳ ʕʇʄ çʈʝʩʫʨʩʳè ʚʢʣʘʜʢʘ çʀʩʭʦʜʥʳʝ 

ʜʘʥʥʳʝ-ʈʝʩʫʨʩʥʘʷ ʦʩʥʘʱʝʥʥʦʩʪʴ ʉʇʆè. ɿʜʝʩʴ ʚ ʪʘʙʣʠʯʥʦʡ ʬʦʨʤʝ ʧʦʢʘʟʘʥʘ ʦʩʥʘʱʝʥʥʦʩʪʴ 

ʉʇʆ ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ (ʚʠʜʳ, ʤʦʜʝʣʠ, ʢʦʣʠʯʝʩʪʚʦ) ʠ ʪʨʫʜʦʚʳʤʠ ʨʝʩʫʨʩʘʤʠ 

(ʧʨʦʬʝʩʩʠʠ, ʨʘʟʨʷʜʳ, ʯʠʩʣʝʥʥʦʩʪʴ). ɺʢʣʘʜʢʘ çʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝè ʪʘʢʞʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ ʩ ʫʯʝʪʦʤ 

ʦʙʲʝʤʦʚ, ʨʘʩʩʯʠʪʘʥʥʳʭ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʫʯʘʩʪʢʘ. ɼʘʥʥʳʝ ʩʚʝʜʝʥʠʷ (ʚ ʢʦʜʠʨʦʚʘʥʥʦʤ 

ʚʠʜʝ) ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʦʯʝʪʘʥʠʷʭ ʣʝʛʣʠ ʚ ʦʩʥʦʚʫ ʚʳʙʦʨʢʠ ʜʘʥʥʳʭ. 

 

 

ʉʦʜʝʨʞʘʥʠʝ 

ʚʝʨʰʠʥʳ 

1. ʇʆɼɻʆʊʆɺʂɸ ɽʉʊɽʉʊɺɽʅʅʆɻʆ ʆʉʅʆɺɸʅʀʗ ʇʆɼ ʅɸʉʓʇʔ 

1.1.1 
ɻʕʉʅ 01-01-

030-05 + 13 

5,50 + 4,76 5,50 + 4,76 

434,89 + 376,37 

1.1.2 
ɻʕʉʅ 01-01-
031-05 + 13 

3,50 + 3,00 3,50 + 3,00 

428,40 + 367,20 

1.2.1 
ɻʕʉʅ 01-
02-027-01 

0,34 0,34 

81,36 

1.2.2 
ɻʕʉʅ 01-
02-027-01 

0,50 0,50 

81,36 

1.3.1 
ɻʕʉʅ 01-
01-013-07 

8,00 23,20 

2529,96 

1.3.2 
ɻʕʉʅ 01-
01-013-31 

8,47 23,94 

3470,34 

1.3.3 
ɻʕʉʅ 01-
01-013-13 

10,60 30,80 

3004,77 

1.4.1 ʅʀʀʪʨʫʜʘ 

5,68 5,68 

579,00 

2.1.1 
ɻʕʉʅ 01-
01-012-07 

20,32 8,71 

1992,21 

2.1.2 
ɻʕʉʅ 01-
01-012-13 

20,72 8,88 

1649,67 

ˉ ʇʊʇ ʅʊɼ 

ʅʚʨ, 
ʯʝʣ.-ʯʘʩ 

ʅʚʨ, 
ʤʘʰ.-ʯʘʩ 

ʈʘʩʮʝʥʢʘ 

2. ʉʆʆʈʋɾɽʅʀɽ ʊɽʃɸ 

ʅɸʉʓʇʀ 
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ʈʠʩʫʥʦʢ 3.9 - ʌʨʘʛʤʝʥʪ ʨʘʙʦʪʳ ʕʇʄ çʈʝʩʫʨʩʳè, ʚʢʣʘʜʢʠ çʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ-ʉʪʨʫʢʪʫʨʘ ʊʇè  

 

 

ʈʠʩʫʥʦʢ 3.10 - ʌʨʘʛʤʝʥʪ ʨʘʙʦʪʳ ʕʇʄ çʈʝʩʫʨʩʳè, ʚʢʣʘʜʢʠ çʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ-ʈʝʩʫʨʩʥʘʷ 

ʦʩʥʘʱʝʥʥʦʩʪʴ ʉʇʆè  
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ʅʘ ʨʠʩʫʥʢʝ 3.11 ʧʨʝʜʩʪʘʚʣʝʥ ʬʨʘʛʤʝʥʪ ʨʘʙʦʪʳ ʕʇʄ çʈʝʩʫʨʩʳè ʚʢʣʘʜʢʠ 

çʅʝʡʨʦʩʠʤʫʣʷʪʦʨ-ʇʘʨʘʤʝʪʨʳ ʀʅʉè. ɿʜʝʩʴ ʟʘʜʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʀʅʉ: ʢʦʣʠʯʝʩʪʚʦ 

ʩʣʦʝʚ, ʢʦʣʠʯʝʩʪʚʦ ʥʝʡʨʦʥʦʚ ʚ ʩʣʦʷʭ, ʢʦʵʬʬʠʮʠʝʥʪ ʠʤʧʫʣʴʩʘ, ʢʨʫʪʠʟʥʘ ʩʠʛʤʦʠʜʥʦʡ ʬʫʥʢʮʠʠ, 

ʩʢʦʨʦʩʪʴ ʦʙʫʯʝʥʠʷ ʠ ʩʜʚʠʛ ʩʝʪʠ. ʇʘʨʘʤʝʪʨʳ ʦʧʨʝʜʝʣʷʶʪ ʢʦʣʠʯʝʩʪʚʦ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ (ʩʣʦʡ 1), 

ʚʳʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ (ʩʣʦʡ 8) ʠ ʢʦʣʠʯʝʩʪʚʦ ʩʢʨʳʪʳʭ ʩʣʦʝʚ ʠ ʥʝʡʨʦʥʦʚ ʚ ʥʠʭ. ɼʘʥʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʩʝʪʠ, ʦʧʠʩʘʥʥʦʡ ʚ ʧ. 3.2 ʠ ʝʝ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʦʙʫʯʝʥʠʷ. 

ʅʘ ʨʠʩʫʥʢʝ 3.12 ʧʨʝʜʩʪʘʚʣʝʥ ʬʨʘʛʤʝʥʪ ʨʘʙʦʪʳ ʕʇʄ çʈʝʩʫʨʩʳè ʚʢʣʘʜʢʠ 

çʅʝʡʨʦʩʠʤʫʣʷʪʦʨ-ʉʪʨʫʢʪʫʨʘ ʀʅʉè. ɺʢʣʘʜʢʘ ʩʦʜʝʨʞʠʪ ʛʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʩʪʨʫʢʪʫʨʳ 

ʀʅʉ, ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʟʘʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʥʘ ʚʢʣʘʜʢʝ çʇʘʨʘʤʝʪʨʳ ʀʅʉè. 

ʅʘ ʨʠʩʫʥʢʝ 3.13 ʧʨʝʜʩʪʘʚʣʝʥ ʬʨʘʛʤʝʥʪ ʨʘʙʦʪʳ ʕʇʄ çʈʝʩʫʨʩʳè ʚʢʣʘʜʢʠ 

çʅʝʡʨʦʩʠʤʫʣʷʪʦʨ-ʆʙʫʯʝʥʠʝ ʀʅʉè. ɿʜʝʩʴ ʧʨʝʜʦʩʪʘʚʣʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʫʯʠʪʴ ʀʅʉ ʠ 

ʦʩʫʱʝʩʪʚʠʪʴ ʢʦʥʪʨʦʣʴ ʦʙʫʯʝʥʠʷ ʧʫʪʝʤ ʚʚʦʜʘ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʥʘʧʨʠʤʝʨ, ʠʟ ʪʝʩʪʠʨʫʶʱʝʡ 

ʚʳʙʦʨʢʠ. ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʦʧʦʣʦʛʠʠ ʀʅʉ ʦʙʫʯʝʥʠʝ ʙʳʣʦ ʟʘʚʝʨʰʝʥʦ ʥʘ 

245912 ʵʧʦʭʝ, ʘ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʘʷ ʦʰʠʙʢʘ ʩʦʩʪʘʚʠʣʘ 0,049994 ʧʨʠ ʜʦʧʫʩʪʠʤʦʡ ʦʰʠʙʢʝ 

ʦʙʫʯʝʥʠʷ ʀʅʉ 0,05.  

ʅʘ ʚʢʣʘʜʢʝ çʆʙʫʯʝʥʠʝ ʀʅʉè ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ ʩʠʥʘʧʪʠʯʝʩʢʠʭ 

ʚʝʩʦʚ ʥʝʡʨʦʥʥʳʭ ʩʚʷʟʝʡ ʩ ʮʝʣʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʫʯʝʥʠʷ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʨʝʩʫʨʩʦʚ ʊʇ. ɼʣʷ ʵʪʦʛʦ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʛʨʫʟʢʠ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʚʝʩʦʚ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʙʫʯʝʥʠʝ ʀʅʉ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʚʝʩʪʠ ʦʜʠʥ ʨʘʟ (ʧʨʠ ʫʩʣʦʚʠʠ 

ʜʦʩʪʠʞʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʫʯʝʥʠʷ) ʠ ʟʘʪʝʤ ʪʦʣʴʢʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʧʦʣʫʯʝʥʥʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʚʝʩʦʚ ʥʝʡʨʦʥʥʳʭ ʩʚʷʟʝʡ. ʆʜʥʘʢʦ ʧʦʷʚʣʝʥʠʝ ʫ ʉʇʆ ʥʦʚʳʭ 

ʨʝʩʫʨʩʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʣʠ ʠʭ ʩʦʢʨʘʱʝʥʠʝ ʩʢʦʨʝʝ ʚʩʝʛʦ ʧʦʪʨʝʙʫʝʪ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ 

ʚʳʙʦʨʢʫ ʜʘʥʥʳʭ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʦʪʨʝʙʫʝʪʩʷ ʧʝʨʝʦʙʫʯʠʪʴ ʀʅʉ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʘʷ ʤʝʨʘ, ʪʘʢ ʢʘʢ 

ʙʫʜʝʪ ʦʙʝʩʧʝʯʝʥʘ ʘʜʝʢʚʘʪʥʦʩʪʴ ʚ ʧʣʘʥʠʨʦʚʘʥʠʠ ʨʝʩʫʨʩʦʚ ʊʇ. 

ʅʘ ʨʠʩʫʥʢʝ 3.14 ʧʨʝʜʩʪʘʚʣʝʥ ʬʨʘʛʤʝʥʪ ʨʘʙʦʪʳ ʕʇʄ çʈʝʩʫʨʩʳè ʚʢʣʘʜʢʘ çʈʘʩʯʝʪè. ʅʘ 

ʜʘʥʥʦʤ ʵʪʘʧʝ ʨʘʙʦʪʳ ʤʦʜʫʣʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʫʯʝʥʠʷ ʀʅʉ. ɼʣʷ 

ʵʪʦʛʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʨʘʙʦʪʳ (ʇʊʇ), ʧʦʣʫʯʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʕʇʄ çʕʉ 

çʊʝʭʥʦʣʦʛʠʷè, ʧʫʪʝʤ ʟʘʧʦʣʥʝʥʠʷ (ʚʳʙʦʨʘ ʠʟ ʩʧʠʩʢʘ) ʧʦʣʝʡ ʚ ʛʨʫʧʧʝ çɺʭʦʜʥʳʝ ʜʘʥʥʳʝè. ʇʦʩʣʝ 

ʥʘʞʘʪʠʷ ʥʘ ʢʥʦʧʢʫ çʈʘʩʯʝʪ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʀʅʉè ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʘʨʠʘʥʪ ʨʝʩʫʨʩʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʇʊʇ. 

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʦʙʨʘʙʦʪʢʠ ʚʩʝʭ ʇʊʇ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʛʨʘʬʦʚʦʡ ʤʦʜʝʣʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʊʇ ʠ ʧʝʨʝʜʘʯʘ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʢʘʣʴʢʫʣʷʮʠʶ ʟʘʪʨʘʪ 

ʪʨʫʜʘ ʠ ʨʘʩʯʝʪʘ ʩʪʦʠʤʦʩʪʠ ʨʘʙʦʪ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʆɾɼʇ. 

ʅʘ ʨʠʩʫʥʢʝ 3.15 ʧʨʝʜʩʪʘʚʣʝʥ ʬʨʘʛʤʝʥʪ ʨʘʙʦʪʳ ʕʇʄ çʈʝʩʫʨʩʳè ʚʢʣʘʜʢʘ çʄʦʜʝʣʴ ʊʇè. 

ɺʢʣʘʜʢʘ ʩʦʜʝʨʞʠʪ ʛʨʘʬʦʚʫʶ ʤʦʜʝʣʴ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʊʇ ʚʦʟʚʝʜʝʥʠʷ 

ʧʦʜʪʦʧʣʷʝʤʦʡ ʥʘʩʳʧʠ. ɼʘʥʥʘʷ ʤʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ 

ʩʦʙʦʡ ʚʝʨʰʠʥ ï ʇʊʇ ʩ ʥʘʟʥʘʯʝʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ (ʨʠʩʫʥʦʢ 3.16). 

ʅʘ ʨʠʩʫʥʢʝ 3.17 ʧʨʝʜʩʪʘʚʣʝʥ ʬʨʘʛʤʝʥʪ ʨʘʙʦʪʳ ʕʇʄ çʈʝʩʫʨʩʳè ʚʢʣʘʜʢʘ 

çʂʘʣʴʢʫʣʷʮʠʷè. ɼʘʥʥʘʷ ʚʢʣʘʜʢʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤ 

ʨʝʞʠʤʝ ʢʘʣʴʢʫʣʷʮʠʠ ʟʘʪʨʘʪ ʪʨʫʜʘ ʠ ʨʘʩʯʝʪʘ ʩʪʦʠʤʦʩʪʠ ʨʘʙʦʪ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʆɾɼʇ ʩ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ. ɺ ʨʘʤʢʘʭ ʧʨʦʚʦʜʠʤʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʣʴʢʫʣʷʮʠʷ 

ʩʬʦʨʤʠʨʦʚʘʥʘ ʥʘ ʩʦʦʨʫʞʝʥʠʝ ʧʦʜʪʦʧʣʷʝʤʦʡ ʥʘʩʳʧʠ ɾɼɿʇ. 
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ʈʠʩʫʥʦʢ 3.11 - ʌʨʘʛʤʝʥʪ ʨʘʙʦʪʳ ʕʇʄ çʈʝʩʫʨʩʳè, ʚʢʣʘʜʢʠ çʅʝʡʨʦʩʠʤʫʣʷʪʦʨ-ʇʘʨʘʤʝʪʨʳ 

ʀʅʉè  

 

 

ʈʠʩʫʥʦʢ 3.12 - ʌʨʘʛʤʝʥʪ ʨʘʙʦʪʳ ʕʇʄ çʈʝʩʫʨʩʳè, ʚʢʣʘʜʢʘ çʅʝʡʨʦʩʠʤʫʣʷʪʦʨ-ʉʪʨʫʢʪʫʨʘ 

ʀʅʉè  
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Ȧ.Ȩ. ȵɔɑɥɓɗɐɎɏ 
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ʈʠʩʫʥʦʢ 3.13 - ʌʨʘʛʤʝʥʪ ʨʘʙʦʪʳ ʕʇʄ çʈʝʩʫʨʩʳè, ʚʢʣʘʜʢʘ çʅʝʡʨʦʩʠʤʫʣʷʪʦʨ-ʆʙʫʯʝʥʠʝ 

ʀʅʉè  

 

 

ʈʠʩʫʥʦʢ 3.14 - ʌʨʘʛʤʝʥʪ ʨʘʙʦʪʳ ʕʇʄ çʈʝʩʫʨʩʳè, ʚʢʣʘʜʢʘ çʈʘʩʯʝʪè  
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https://izd-mn.com/ 58 

 

 
ʈʠʩʫʥʦʢ 3.15 - ʌʨʘʛʤʝʥʪ ʨʘʙʦʪʳ ʕʇʄ çʈʝʩʫʨʩʳè, ʚʢʣʘʜʢʘ çʄʦʜʝʣʴ ʊʇè  

 

 

ʈʠʩʫʥʦʢ 3.16 - ʌʨʘʛʤʝʥʪ ʛʨʘʬʦʚʦʡ ʤʦʜʝʣʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ʚʦʟʚʝʜʝʥʠʷ ʥʘʩʳʧʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʟʝʤʣʷʥʦʛʦ ʧʦʣʦʪʥʘ ʩ ʥʘʟʥʘʯʝʥʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ. ʉʦʢʨʘʱʝʥʠʷ: ɹ ï ʙʫʣʴʜʦʟʝʨ, ʕ ï ʵʢʩʢʘʚʘʪʦʨ, ɸɻ ï ʘʚʪʦʛʨʝʡʜʝʨ, ɸʉ ï 

ʘʚʪʦʩʘʤʦʩʚʘʣ, ɺɸʉ ï ʚʦʜʠʪʝʣʴ ʘʚʪʦʩʘʤʦʩʚʘʣʘ, ʄɹ ï ʤʘʰʠʥʠʩʪ ʙʫʣʴʜʦʟʝʨʘ, ʄʕ ï ʤʘʰʠʥʠʩʪ 

ʵʢʩʢʘʚʘʪʦʨʘ, ʄɸɻ ï ʤʘʰʠʥʠʩʪ ʘʚʪʦʛʨʝʡʜʝʨʘ, ʇʄʕ ï ʧʦʤʦʱʥʠʢ ʤʘʰʠʥʠʩʪʘ ʵʢʩʢʘʚʘʪʦʨʘ  

 

ʉʦʜʝʨʞʘʥʠʝ 

ʚʝʨʰʠʥʳ 

1. ʇʆɼɻʆʊʆɺʂɸ ɽʉʊɽʉʊɺɽʅʅʆɻʆ ʆʉʅʆɺɸʅʀʗ ʇʆɼ ʅɸʉʓʇʔ 

1.1.1 
ɻʕʉʅ 01-01-

030-05 + 13 

5,50 + 4,76 5,50 + 4,76 

ʄɹ-6 ɹ 

434,89 + 
376,37 

1 

1.1.2 
ɻʕʉʅ 01-01-

030-05 + 13 

5,50 + 4,76 5,50 + 4,76 

ʄɹ-6 ɹ 

434,89 + 
376,37 

2 

1.1.3 
ɻʕʉʅ 01-01-
030-05 + 13 

5,50 + 4,76 5,50 + 4,76 

ʄɹ-6 ɹ 

434,89 + 
376,37 

3 

1.1.4 
ɻʕʉʅ 01-01-
031-05 + 13 

3,50 + 3,00 3,50 + 3,00 

ʄɹ-6 ɹ 

428,40 + 
367,20 

1 

1.1.5 ɻʕʉʅ 01-01-

031-05 + 13 

3,50 + 3,00 3,50 + 3,00 

ʄɹ-6 ɹ 

428,40 + 
367,20 

2 

1.2.1 
ɻʕʉʅ 01-
02-027-01 

0,34 0,34 

ʄɸɻ-5 ɸɻ 

81,36 1 

1.2.2 
ɻʕʉʅ 01-
02-027-01 

0,34 0,34 

ʄɸɻ-5 ɸɻ 

81,36 2 

1.2.3 
ɻʕʉʅ 01-
02-027-01 

0,50 0,50 

ʄɹ-6 ɹ 

81,36 1 

1.2.4 
ɻʕʉʅ 01-
02-027-01 

0,50 0,50 

ʄɹ-6 ɹ 

81,36 2 

1.3.1 
ɻʕʉʅ 01-
01-013-07 

8,00 23,20 

ʄʕ-5 

ʇʄʕ-4 
ʕ 

2529,96 1 

1.3.2 
ɻʕʉʅ 01-
01-013-31 

8,47 23,94 

ʄʕ-5 

ʇʄʕ-4 
ʕ 

3470,34 1 

1.3.3 
ɻʕʉʅ 01-
01-013-13 

10,60 30,80 

ʄʕ-5 

ʇʄʕ-4 
ʕ 

3004,77 1 

1.4.1 ʅʀʀʪʨʫʜʘ 

5,68 5,68 

ɺɸʉ-3 ɸʉ 

579,00 ʈʘʩʯʝʪ 

2.1.1 
ɻʕʉʅ 01-
01-012-07 

20,32 8,71 

ʄʕ-5 

ʇʄʕ-4 
ʕ 

1992,21 1 

2.1.2 
ɻʕʉʅ 01-
01-012-07 

20,32 8,71 

ʄʕ-5 

ʇʄʕ-4 
ʕ 

1992,21 2 

2.1.3 
ɻʕʉʅ 01-
01-012-13 

20,72 8,88 

ʄʕ-5 
ʇʄʕ-4 

ʕ 

1649,67 1 

2.1.4 
ɻʕʉʅ 01-
01-012-13 

20,72 8,88 

ʄʕ-5 

ʇʄʕ-4 
ʕ 

1649,67 2 

ˉ ʇʊʇ ʅʊɼ 

ʅʚʨ, 
ʯʝʣ.-ʯʘʩ 

ʅʚʨ, 
ʤʘʰ.-ʯʘʩ 

ʊʨʫʜʦʚʳʝ 
ʨʝʩʫʨʩʳ 

ʊʝʭʥʠʯʝʩʢʠʝ 
ʩʨʝʜʩʪʚʘ 

ʈʘʩʮʝʥʢʘ 
ʂʦʣʠʯʝʩʪʚʦ 
ʤʘʰʠʥ 

2. ʉʆʆʈʋɾɽʅʀɽ ʊɽʃɸ 

ʅɸʉʓʇʀ 
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ʈʠʩʫʥʦʢ 3.17 - ʌʨʘʛʤʝʥʪ ʨʘʙʦʪʳ ʕʇʄ çʈʝʩʫʨʩʳè, ʚʢʣʘʜʢʘ çʂʘʣʴʢʫʣʷʮʠʷè  

 

ɺ ʪʘʙʣʠʮʝ 3.2 ʧʨʝʜʩʪʘʚʣʝʥ ʬʨʘʛʤʝʥʪ ʢʘʣʴʢʫʣʷʮʠʠ ʟʘʪʨʘʪ ʪʨʫʜʘ ʠ ʨʘʩʯʝʪʘ ʩʪʦʠʤʦʩʪʠ ʨʘʙʦʪ ʥʘ 

ʩʦʦʨʫʞʝʥʠʝ ʥʘʩʳʧʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʟʝʤʣʷʥʦʛʦ ʧʦʣʦʪʥʘ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ 

(ʚʳʜʝʣʝʥʦ ʮʚʝʪʦʤ). ɺ ʨʘʤʢʘʭ ʧʨʦʚʦʜʠʤʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʜʝʨʞʠʤʦʝ ʢʘʣʴʢʫʣʷʮʠʠ ʙʳʣʦ 

ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʊʇ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʆɾɼʇ [28]. 

 

ʊʘʙʣʠʮʘ 3.2 - ʌʨʘʛʤʝʥʪ ʢʘʣʴʢʫʣʷʮʠʠ ʟʘʪʨʘʪ ʪʨʫʜʘ ʠ ʨʘʩʯʝʪʘ ʩʪʦʠʤʦʩʪʠ ʨʘʙʦʪ ʥʘ ʩʦʦʨʫʞʝʥʠʝ 

ʥʘʩʳʧʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʟʝʤʣʷʥʦʛʦ ʧʦʣʦʪʥʘ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ 

(ʥʘʯʘʣʦ)  

ˉ 
ʧ/ʧ 

ʆʙʦʩʥʦʚʘʥʠʝ, 
ʰʠʬʨ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʨʘʙʦʪ 
ɽʜ. 

ʠʟʤ. 
ʆʙʲʝʤ 
ʨʘʙʦʪ 

ʅʚʨ ʥʘ ʝʜʠʥʠʮʫ 
ʠʟʤʝʨʝʥʠʷ 

ɿʘʪʨʘʪʳ ʪʨʫʜʘ ʥʘ 
ʚʝʩʴ ʦʙʲʝʤ ʉʦʩʪʘʚ 

ʙʨʠʛʘʜʳ 

ʇʦʪʨʝʙʥʳʝ 
ʤʘʰʠʥʳ 

ʈʘʩʮʝʥʢʘ 
ʌʕʈ, 
ʌʉʉʎʧʛ, 
ʨʫʙ. 

ʉʪʦʠʤʦʩʪʴ 
ʨʘʙʦʪ,  
ʨʫʙ. 

ʯʝʣ.-ʯʘʩ ʤʘʰ.-ʯʘʩ ʯʝʣ.-ʯʘʩ ʤʘʰ.-ʯʘʩ 
ʅʘʠʤʝʥʦ- 
ʚʘʥʠʝ 

ʂʦʣ- 
ʚʦ 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

1. ʇʦʜʛʦʪʦʚʢʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʩʥʦʚʘʥʠʷ ʧʦʜ ʥʘʩʳʧʴ 

1.1 
ɻʕʉʅ 

01-01-030-05 + 
13 

ʉʨʝʟʢʘ ʧʣʦʜʦʨʦʜʥʦ-
ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʣʦʷ 

ʙʫʣʴʜʦʟʝʨʦʤ 108 ʢɺʪ (79 ʣ.ʩ.)+ 
ʜʦʙʘʚʣʷʪʴ ʥʘ ʢʘʞʜʳʝ 
ʧʦʩʣʝʜʫʶʱʠʝ 10 ʤ  

1000 ʤ3 2,10 
5,50 + 
4,76 

5,50 + 
4,76 

21,55 21,55 
ʄʘʰʠʥʠʩʪ 
ʙʫʣʴʜʦʟʝʨʘ 
6 ʨ. - 1 

ɹʫʣʴʜʦʟʝʨ 
ɼɿ-8 

1 
434,89 + 

376,37 
1703,65 

1.2 
ɻʕʉʅ 

01-01-030-05 + 
13 

ʉʨʝʟʢʘ ʧʣʦʜʦʨʦʜʥʦ-
ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʣʦʷ 

ʙʫʣʴʜʦʟʝʨʦʤ 108 ʢɺʪ (79 ʣ.ʩ.) + 
ʜʦʙʘʚʣʷʪʴ ʥʘ ʢʘʞʜʳʝ 
ʧʦʩʣʝʜʫʶʱʠʝ 10 ʤ  

1000 ʤ3 2,10 
5,50 + 
4,76 

5,50 + 
4,76 

21,55 21,55 
ʄʘʰʠʥʠʩʪ 
ʙʫʣʴʜʦʟʝʨʘ 
6 ʨ. - 1 ʭ 2 

ɹʫʣʴʜʦʟʝʨ 
ɼɿ-8 

2 
434,89 + 
376,37 

3407,29 

1.3 
ɻʕʉʅ 

01-01-030-05 + 
13 

ʉʨʝʟʢʘ ʧʣʦʜʦʨʦʜʥʦ-
ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʣʦʷ 

ʙʫʣʴʜʦʟʝʨʦʤ 108 ʢɺʪ (79 ʣ.ʩ.) + 
ʜʦʙʘʚʣʷʪʴ ʥʘ ʢʘʞʜʳʝ 
ʧʦʩʣʝʜʫʶʱʠʝ 10 ʤ  

1000 ʤ3 2,10 
5,50 + 
4,76 

5,50 + 
4,76 

21,55 21,55 
ʄʘʰʠʥʠʩʪ 
ʙʫʣʴʜʦʟʝʨʘ 
6 ʨ. ï 1 ʭ 3 

ɹʫʣʴʜʦʟʝʨ 
ɼɿ-8 

3 
434,89 + 
376,37 

5110,94 

1.4 
ɻʕʉʅ 

01-01-031-05 + 
13 

ʉʨʝʟʢʘ ʧʣʦʜʦʨʦʜʥʦ-
ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʣʦʷ 

ʙʫʣʴʜʦʟʝʨʦʤ 121 ʢɺʪ (165 ʣ.ʩ.) + 
ʜʦʙʘʚʣʷʪʴ ʥʘ ʢʘʞʜʳʝ 
ʧʦʩʣʝʜʫʶʱʠʝ 10 ʤ  

1000 ʤ3 2,10 
3,50 + 
3,00 

3,50 + 
3,00 

13,65 13,65 
ʄʘʰʠʥʠʩʪ 
ʙʫʣʴʜʦʟʝʨʘ 
6 ʨ. - 1 

ɹʫʣʴʜʦʟʝʨ 
ɹ-100 

1 
428,40 + 
367,20 

1670,76 

1.5 
ɻʕʉʅ 

01-01-031-05 + 
13 

ʉʨʝʟʢʘ ʧʣʦʜʦʨʦʜʥʦ-
ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʣʦʷ 

ʙʫʣʴʜʦʟʝʨʦʤ 121 ʢɺʪ (165 ʣ.ʩ.) 
+ ʜʦʙʘʚʣʷʪʴ ʥʘ ʢʘʞʜʳʝ 
ʧʦʩʣʝʜʫʶʱʠʝ 10 ʤ  

1000 ʤ3 2,10 
3,50 + 
3,00 

3,50 + 
3,00 

13,65 13,65 
ʄʘʰʠʥʠʩʪ 
ʙʫʣʴʜʦʟʝʨʘ 
6 ʨ. - 1 ʭ 2 

ɹʫʣʴʜʦʟʝʨ 
ɹ-100 

2 
4428,40 + 

367,20 
3341,52 
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ʊʘʙʣʠʮʘ 3.2 - ʌʨʘʛʤʝʥʪ ʢʘʣʴʢʫʣʷʮʠʠ ʟʘʪʨʘʪ ʪʨʫʜʘ ʠ ʨʘʩʯʝʪʘ ʩʪʦʠʤʦʩʪʠ ʨʘʙʦʪ ʥʘ ʩʦʦʨʫʞʝʥʠʝ 

ʥʘʩʳʧʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʟʝʤʣʷʥʦʛʦ ʧʦʣʦʪʥʘ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ 

(ʦʢʦʥʯʘʥʠʝ) 

ˉ 
ʧ/ʧ 

ʆʙʦʩʥʦʚʘʥʠʝ, 
ʰʠʬʨ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʨʘʙʦʪ ɽʜ. ʠʟʤ. 
ʆʙʲʝʤ 
ʨʘʙʦʪ 

ʅʚʨ ʥʘ ʝʜʠʥʠʮʫ 
ʠʟʤʝʨʝʥʠʷ 

ɿʘʪʨʘʪʳ ʪʨʫʜʘ ʥʘ 
ʚʝʩʴ ʦʙʲʝʤ ʉʦʩʪʘʚ 

ʙʨʠʛʘʜʳ 

ʇʦʪʨʝʙʥʳʝ 
ʤʘʰʠʥʳ 

ʈʘʩʮʝʥʢʘ 
ʌʕʈ, 
ʌʉʉʎʧʛ, 
ʨʫʙ. 

ʉʪʦʠʤʦʩ
ʪʴ ʨʘʙʦʪ,  
ʨʫʙ. ʯʝʣ.-ʯʘʩ ʤʘʰ.-ʯʘʩ ʯʝʣ.-ʯʘʩ ʤʘʰ.-ʯʘʩ 

ʅʘʠʤʝʥʦ- 
ʚʘʥʠʝ 

ʂʦʣ- 
ʚʦ 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

2.1 
ɻʕʉʅ 

01-02-027-01 

ʇʣʘʥʠʨʦʚʢʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 
ʦʩʥʦʚʘʥʠʷ ʘʚʪʦʛʨʝʡʜʝʨʦʤ 99 

ʢɺʪ (135 ʣ.ʩ.) 
1000 ʤ2 14,00 0,34 0,34 4,76 4,76 

ʄʘʰʠʥʠʩʪ 
ʘʚʪʦ- 
ʛʨʝʡʜʝʨʘ 
5 ʨ. - 1 

ɸʚʪʦ- 
ʛʨʝʡʜʝʨ 
ɼɿ-122ɹ 

1 81,36 1139,04 

2.2 
ɻʕʉʅ 

01-02-027-01 

ʇʣʘʥʠʨʦʚʢʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 
ʦʩʥʦʚʘʥʠʷ ʘʚʪʦʛʨʝʡʜʝʨʦʤ 99 

ʢɺʪ (135 ʣ.ʩ.) 
1000 ʤ2 14,00 0,34 0,34 4,76 4,76 

ʄʘʰʠʥʠʩʪ 
ʘʚʪʦ- 
ʛʨʝʡʜʝʨʘ 
5 ʨ. - 1 ʭ 2 

ɸʚʪʦ- 
ʛʨʝʡʜʝʨ 
ɼɿ-122ɹ 

2 81,36 2278,08 

2.3 
ɻʕʉʅ 

01-02-027-01 

ʇʣʘʥʠʨʦʚʢʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 
ʦʩʥʦʚʘʥʠʷ ʙʫʣʴʜʦʟʝʨʦʤ 108 

ʢɺʪ (79 ʣ.ʩ.) 
1000 ʤ2 14,00 0,50 0,50 7,00 7,00 

ʄʘʰʠʥʠʩʪ 
ʙʫʣʴʜʦʟʝʨʘ 
6 ʨ. - 1 

ɹʫʣɹʜʦʟʝʨ 
ɼɿ-8 

1 81,36 1139,04 

2.4 
ɻʕʉʅ 

01-02-027-01 

ʇʣʘʥʠʨʦʚʢʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 
ʦʩʥʦʚʘʥʠʷ ʙʫʣʴʜʦʟʝʨʦʤ 108 

ʢɺʪ (79 ʣ.ʩ.) 
1000 ʤ2 14,00 0,50 0,50 7,00 7,00 

ʄʘʰʠʥʠʩʪ 
ʙʫʣʴʜʦʟʝʨʘ 
6 ʨ. - 1 ʭ 2 

ɹʫʣʴʜʦʟʝʨ 
ɼɿ-8 

2 81,36 2278,08 

3.1 
ɻʕʉʅ 

01-01-013-07 

ʇʦʛʨʫʟʢʘ ʧʣʦʜʦʨʦʜʥʦ-
ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʛʨʫʥʪʘ ʚ 

ʘʚʪʦʩʘʤʦʩʚʘʣʳ ʵʢʩʢʘʚʘʪʦʨʦʤ 
ʦʜʥʦʢʦʚʰʦʚʳʤ ʜʠʟʝʣʴʥʳʤ ʥʘ 
ʛʫʩʝʥʠʯʥʦʤ ʭʦʜʫ, ʝʤʢʦʩʪʴ 

ʢʦʚʰʘ  
0,65 ʤ3 

1000 ʤ3 2,10 8,00 23,2 16,8 48,72 

ʄʘʰʠʥʠʩʪ 
ʵʢʩʢʘʚʘʪʦʨʘ 
5 ʨ. -1, 
ʇʦʤ. ʤʘʰ.  
ʵʢʩʢʘʚʘʪʦʨʘ 
4 ʨ. -1 

ʕʢʩʢʘʚʘʪʦʨ 
ɽʊ-16 

1 2529,96 5312,92 

3.2 
ɻʕʉʅ 

01-01-013-31 

ʇʦʛʨʫʟʢʘ ʧʣʦʜʦʨʦʜʥʦ-
ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʛʨʫʥʪʘ ʚ 

ʘʚʪʦʩʘʤʦʩʚʘʣʳ ʵʢʩʢʘʚʘʪʦʨʦʤ 
ʠʤʧʦʨʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 
ʦʜʥʦʢʦʚʰʦʚʳʤ ʜʠʟʝʣʴʥʳʤ ʥʘ 
ʛʫʩʝʥʠʯʥʦʤ ʭʦʜʫ, ʝʤʢʦʩʪʴ 

ʢʦʚʰʘ  
0,5 ʤ3 

1000 ʤ3 2,10 8,47 23,94 17,79 50,27 

ʄʘʰʠʥʠʩʪ 
ʵʢʩʢʘʚʘʪʦʨʘ 
5 ʨ. -1, 
ʇʦʤ. ʤʘʰ.  
ʵʢʩʢʘʚʘʪʦʨʘ 
4 ʨ. -1 

ʕʢʩʢʘʚʘʪʦʨ 
Zʍ120 

1 3470,34 7287,71 

3.3 
ɻʕʉʅ 

01-01-013-13 

ʇʦʛʨʫʟʢʘ ʧʣʦʜʦʨʦʜʥʦ-
ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʛʨʫʥʪʘ ʚ 

ʘʚʪʦʩʘʤʦʩʚʘʣʳ ʵʢʩʢʘʚʘʪʦʨʦʤ 
ʦʜʥʦʢʦʚʰʦʚʳʤ ʜʠʟʝʣʴʥʳʤ ʥʘ 
ʛʫʩʝʥʠʯʥʦʤ ʭʦʜʫ, ʝʤʢʦʩʪʴ 

ʢʦʚʰʘ  
0,5 ʤ3 

1000 ʤ3 2,10 10,6 30,8 22,26 64,68 

ʄʘʰʠʥʠʩʪ 
ʵʢʩʢʘʚʘʪʦʨʘ 
5 ʨ. -1, 
ʇʦʤ. ʤʘʰ.  
ʵʢʩʢʘʚʘʪʦʨʘ 
4 ʨ. -1 

ʕʢʩʢʘʚʘʪʦʨ 
ʕʆ-5015ɸ 

1 3004,77 6310,02 

4. ʅʀʀʪʨʫʜʘ 

ʊʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ 
ʧʣʦʜʦʨʦʜʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ 
ʩʣʦʷ ʘʚʪʦʩʘʤʦʩʚʘʣʘʤʠ 
(ʌʉʉʎʧʛ 03-21-01), ʦʙʲʝʤ 

ʢʫʟʦʚʘ 6 ʤ3 

100 ʤ3 21,00 5,68 5,68 119,18 119,18 

ɺʦʜʠʪʝʣʴ 
ʘʚʪʦ- 

ʩʘʤʦʩʚʘʣʘ 
3 ʢʣ. ʭ 3 

ɸʚʪʦ- 
ʩʘʤʦʩʚʘʣ 
ʂʨɸɿ 256ɹ1 

3 579,00 36477,00 

2. ʉʦʦʨʫʞʝʥʠʝ ʪʝʣʘ ʥʘʩʳʧʠ 

1.1 
ɻʕʉʅ 

01-01-012-07 

ʈʘʟʨʘʙʦʪʢʘ ʛʨʫʥʪʘ ʠʟ ʰʪʘʙʝʣʷ 
ʛʠʜʨʦʥʘʤʳʚʘ ʩ ʧʦʛʨʫʟʢʦʡ ʥʘ 
ʘʚʪʦʩʘʤʦʩʚʘʣʳ ʵʢʩʢʘʚʘʪʦʨʦʤ 
ʦʜʥʦʢʦʚʰʦʚʳʤ ʜʠʟʝʣʴʥʳʤ ʥʘ 
ʛʫʩʝʥʠʯʥʦʤ ʭʦʜʫ, ʝʤʢʦʩʪʴ 

ʢʦʚʰʘ 1,6 ʤ3 

1000 ʤ3 33,33 4,19 20,32 139,65 677,27 

ʄʘʰʠʥʠʩʪ 
ʵʢʩʢʘʚʘʪʦʨʘ 
5 ʨ. -1, 
ʇʦʤ. ʤʘʰ. 
ʵʢʩʢʘʚʘʪʦʨʘ 
4 ʨ. -1 

ʕʢʩʢʘʚʘʪʦʨ 
PC360-7 

1 1992,21 66400,36 

1.2 
ɻʕʉʅ 

01-01-012-07 

ʈʘʟʨʘʙʦʪʢʘ ʛʨʫʥʪʘ ʠʟ ʰʪʘʙʝʣʷ 
ʛʠʜʨʦʥʘʤʳʚʘ ʩ ʧʦʛʨʫʟʢʦʡ ʥʘ 
ʘʚʪʦʩʘʤʦʩʚʘʣʳ ʵʢʩʢʘʚʘʪʦʨʦʤ 
ʦʜʥʦʢʦʚʰʦʚʳʤ ʜʠʟʝʣʴʥʳʤ ʥʘ 
ʛʫʩʝʥʠʯʥʦʤ ʭʦʜʫ, ʝʤʢʦʩʪʴ 

ʢʦʚʰʘ 1,6 ʤ3 

1000 ʤ3 33,33 4,19 20,32 139,65 677,27 

ʄʘʰʠʥʠʩʪ 
ʵʢʩʢʘʚʘʪʦʨʘ 
5 ʨ. -1 ʭ 2, 
ʇʦʤ. ʤʘʰ. 
ʵʢʩʢʘʚʘʪʦʨʘ 
4 ʨ. -1 ʭ 2 

ʕʢʩʢʘʚʘʪʦʨ 
PC360-7 

2 1992,21 132800,72 

1.3 
ɻʕʉʅ 

01-01-012-13 

ʈʘʟʨʘʙʦʪʢʘ ʛʨʫʥʪʘ ʠʟ ʰʪʘʙʝʣʷ 
ʛʠʜʨʦʥʘʤʳʚʘ ʩ ʧʦʛʨʫʟʢʦʡ ʥʘ 
ʘʚʪʦʩʘʤʦʩʚʘʣʳ ʵʢʩʢʘʚʘʪʦʨʦʤ 
ʦʜʥʦʢʦʚʰʦʚʳʤ ʜʠʟʝʣʴʥʳʤ ʥʘ 
ʛʫʩʝʥʠʯʥʦʤ ʭʦʜʫ, ʝʤʢʦʩʪʴ 

ʢʦʚʰʘ 1,25 ʤ3 

1000 ʤ3 33,33 4,27 20,72 142,32 690,60 

ʄʘʰʠʥʠʩʪ 
ʵʢʩʢʘʚʘʪʦʨʘ 
5 ʨ. -1, 
ʇʦʤ. ʤʘʰ. 
ʵʢʩʢʘʚʘʪʦʨʘ 
4 ʨ. -1 

ʕʢʩʢʘʚʘʪʦʨ 
ʕʆ-4126 

1 1649,67 54983,50 

1.4 
ɻʕʉʅ 

01-01-012-13 

ʈʘʟʨʘʙʦʪʢʘ ʛʨʫʥʪʘ ʠʟ ʰʪʘʙʝʣʷ 
ʛʠʜʨʦʥʘʤʳʚʘ ʩ ʧʦʛʨʫʟʢʦʡ ʥʘ 
ʘʚʪʦʩʘʤʦʩʚʘʣʳ ʵʢʩʢʘʚʘʪʦʨʦʤ 
ʦʜʥʦʢʦʚʰʦʚʳʤ ʜʠʟʝʣʴʥʳʤ ʥʘ 
ʛʫʩʝʥʠʯʥʦʤ ʭʦʜʫ, ʝʤʢʦʩʪʴ 

ʢʦʚʰʘ 1,25 ʤ3 

1000 ʤ3 33,33 4,27 20,72 142,32 690,60 

ʄʘʰʠʥʠʩʪ 
ʵʢʩʢʘʚʘʪʦʨʘ 
5 ʨ. -1 ʭ 2, 
ʇʦʤ. ʤʘʰ. 
ʵʢʩʢʘʚʘʪʦʨʘ 
4 ʨ. -1 ʭ 2 

ʕʢʩʢʘʚʘʪʦʨ 
ʕʆ-4126 

2 1649,67 109967,00 
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ɻʣʘʚʘ 4. ʈʘʟʨʘʙʦʪʢʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʦʙʲʝʢʪʦʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʫʪʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʥʝʡʨʦʥʥʦʡ 

ʩʝʪʠ 

4.1. ʉʫʱʥʦʩʪʴ, ʩʦʜʝʨʞʘʥʠʝ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʩʭʝʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʙʲʝʢʪʦʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʫʪʠ 

ʇʦʜʩʠʩʪʝʤʘ ʀʀʆʊʇ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʘʙʦʨ ʤʝʪʦʜʦʚ ʠ ʘʣʛʦʨʠʪʤʦʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 

ʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʤ ʨʝʞʠʤʝ ʬʦʨʤʠʨʦʚʘʪʴ ʩʪʨʫʢʪʫʨʫ ʊʇ, ʧʣʘʥʠʨʦʚʘʪʴ ʩʨʝʜʩʪʚʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʆʊʉ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ [28, 68].  

ɺ ʨʘʤʢʘʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʝʪʦʜʦʣʦʛʠʠ ʀʀʆʊʇ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ ʨʘʩʩʤʦʪʨʝʥʦ 

ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʊʇ ʚ ʛʨʘʬʠʯʝʩʢʦʡ ʬʦʨʤʝ. ɼʣʷ ʵʪʦʛʦ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ 

ʩʫʱʝʩʪʚʫʶʱʝʡ ʧʨʦʮʝʜʫʨʳ ʨʘʟʨʘʙʦʪʢʠ ʆʊʉ ʠ ʚʦʟʤʦʞʥʳʝ ʧʫʪʠ ʝʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ. 

ɼʘʣʝʝ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʚʷʱʝʥʥʦʛʦ ʨʘʟʨʘʙʦʪʢʝ ʆʊʉ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʀʅʉ.  

ʆʊʉ ʚʦʟʚʝʜʝʥʠʷ ʦʙʲʝʢʪʦʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʫʪʠ ʦʧʨʝʜʝʣʷʶʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʭ 

ʚʦʟʚʝʜʝʥʠʷ ʧʦ ʯʘʩʪʷʤ, ʩʧʦʩʦʙʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ ʠ ʤʝʪʦʜʳ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ɼʘʥʥʳʝ ʩʭʝʤʳ ʩʦʜʝʨʞʘʪ ʨʘʩʯʝʪʳ, ʛʨʘʬʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ, ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʦʙʦʩʥʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʦʪʨʘʞʘʶʪ ʧʨʠʥʷʪʳʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ. 

ɻʨʘʬʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʧʦʢʘʟʳʚʘʶʪ ʩʭʝʤʳ ʦʯʝʨʝʜʥʦʩʪʠ ʚʦʟʚʝʜʝʥʠʷ ʆɾɼʇ, ʤʘʨʰʨʫʪʳ 

ʜʚʠʞʝʥʠʷ ʤʘʰʠʥ ʠ ʤʦʥʪʘʞ ʢʦʥʩʪʨʫʢʮʠʡ. ʊʘʢʞʝ ʩʭʝʤʳ ʩʦʜʝʨʞʘʪ ʦʧʠʩʘʥʠʝ ʧʨʠʤʝʥʷʝʤʳʭ 

ʤʘʰʠʥ, ʤʝʭʘʥʠʟʤʦʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ [1, 23].  

ʆʊʉ ʦʧʨʝʜʝʣʷʶʪ ʦʧʪʠʤʘʣʴʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠ ʤʝʪʦʜʦʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ. ʆʥʠ ʪʘʢʞʝ ʚʢʣʶʯʘʶʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʯʣʝʥʝʥʠʝ ʆɾɼʇ (ʟʘʭʚʘʪʢʠ, 

ʫʯʘʩʪʢʠ, ʧʨʦʣʝʪʳ, ʫʟʣʳ ʠ ʜʨ.), ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʦʟʚʝʜʝʥʠʷ ʆɾɼʇ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ 

ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʩ ʢʨʘʪʢʠʤ ʦʧʠʩʘʥʠʝʤ ʧʨʠʥʷʪʳʭ 

ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ [1].  

ʆʊʉ ʚʢʣʶʯʘʶʪ [1, 23]:  

¶ ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ, ʧʦʜ ʢʦʪʦʨʦʡ ʧʦʥʠʤʘʝʪʩʷ ʫʧʦʨʷʜʦʯʝʥʠʝ ʵʣʝʤʝʥʪʦʚ 
ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʨʘʮʠʦʥʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʥʠʤʠ; 

¶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ, ʢʦʪʦʨʘʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʧʠʩʘʥʠʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠ ʩʨʝʜʩʪʚ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ (ʉʄʈ).  

ʀʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʆʊʉ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ ʷʚʣʷʶʪʩʷ [23]:  

¶ ʧʨʦʝʢʪʥʳʝ ʨʝʰʝʥʠʷ; 

¶ ʜʘʥʥʳʝ ʦʙ ʘʥʘʣʦʛʠʯʥʳʭ ʦʙʲʝʢʪʘʭ ʠ ʢʦʤʧʣʝʢʩʘʭ; 

¶ ʩʚʝʜʝʥʠʷ ʦ ʥʝʦʙʭʦʜʠʤʳʭ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʩʫʨʩʘʭ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʉʄʈ.  

ʆʊʉ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ ʩʣʫʞʘʪ ʦʩʥʦʚʦʡ ʜʣʷ ʢʘʣʝʥʜʘʨʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. ʊʘʢʞʝ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʵʪʠʭ ʩʭʝʤ ʫʯʠʪʳʚʘʶʪʩʷ ʧʨʦʛʨʝʩʩʠʚʥʳʝ ʩʧʦʩʦʙʳ ʚʦʟʚʝʜʝʥʠʷ ʆɾɼʇ, 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

4.2. ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʮʝʜʫʨʳ ʨʘʟʨʘʙʦʪʢʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʙʲʝʢʪʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʫʪʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʡ 

ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ 

ʇʨʠʤʝʥʝʥʠʝ ʀʅʉ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʦʢʘʟʘʣʦ, ʯʪʦ ʦʥʠ 

ʩʧʦʩʦʙʥʳ ʦʙʨʘʙʘʪʳʚʘʪʴ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʜʘʥʥʳʭ, ʥʘʭʦʜʠʪʴ ʩʢʨʳʪʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʜʝʣʘʪʴ 

ʪʦʯʥʳʝ ʧʨʦʛʥʦʟʳ [35, 61, 73, 63, 70, 64]. ʊʘʢʞʝ ʦʥʠ ʠʤʝʶʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ ʧʝʨʝʜ 

ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʚ ʨʝʰʝʥʠʠ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʯ [61, 73, 

63, 70, 64, 67]: 

¶ ʩʧʦʩʦʙʥʳ ʨʝʰʘʪʴ ʟʘʜʘʯʠ, ʠʤʝʶʱʠʝ ʵʣʝʤʝʥʪʳ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠ ʥʝ ʧʦʜʜʘʶʱʠʝʩʷ 
ʘʜʝʢʚʘʪʥʦʡ ʬʦʨʤʘʣʠʟʘʮʠʠ; 
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¶ ʤʦʛʫʪ ʨʝʰʘʪʴ ʟʘʜʘʯʠ, ʬʦʨʤʘʣʴʥʦ ʨʘʟʨʝʰʠʤʳʝ, ʥʦ ʥʝ ʨʝʰʘʝʤʳʝ ʩʫʱʝʩʪʚʫʶʱʠʤʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ; 

¶ ʤʦʛʫʪ ʨʝʰʘʪʴ ʟʘʜʘʯʠ, ʨʝʟʫʣʴʪʘʪʳ ʨʝʰʝʥʠʷ ʢʦʪʦʨʳʭ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʧʨʝʜʝʣʝʥʥʳʤ 
ʪʨʝʙʦʚʘʥʠʷʤ (ʪʦʯʥʦʩʪʴ, ʦʧʝʨʘʪʠʚʥʦʩʪʴ, ʢʘʯʝʩʪʚʦ ʨʝʰʝʥʠʷ). 

ʀʅʉ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʥʦʛʦʩʣʦʡʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ 

ʩʦʙʦʡ ʥʝʡʨʦʥʦʚ. ʂʘʞʜʳʡ ʥʝʡʨʦʥ ʧʨʠʥʠʤʘʝʪ ʥʘ ʚʭʦʜ ʦʧʨʝʜʝʣʝʥʥʳʡ ʥʘʙʦʨ ʜʘʥʥʳʭ ʠ ʚʳʜʘʝʪ ʥʘ 

ʚʳʭʦʜ ʨʝʟʫʣʴʪʘʪ ʩʚʦʝʡ ʨʘʙʦʪʳ. ʅʝʡʨʦʥʳ ʚ ʩʝʪʠ ʩʦʝʜʠʥʝʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ 

ʚʳʭʦʜʥʳʝ ʜʘʥʥʳʝ ʦʜʥʠʭ ʥʝʡʨʦʥʦʚ ʷʚʣʷʶʪʩʷ ʚʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʜʨʫʛʠʭ. ɼʘʥʥʳʝ 

ʧʝʨʝʜʘʶʪʩʷ ʦʪ ʦʜʥʦʛʦ ʩʣʦʷ ʢ ʜʨʫʛʦʤʫ, ʠ ʢʘʞʜʳʡ ʩʣʦʡ ʥʝʡʨʦʥʦʚ ʚʳʧʦʣʥʷʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ 

ʯʘʩʪʴ ʨʘʙʦʪʳ. ʅʘʧʨʠʤʝʨ, ʧʝʨʚʳʡ ʩʣʦʡ ʥʝʡʨʦʥʦʚ ʤʦʞʝʪ ʠʟʚʣʝʢʘʪʴ ʧʨʠʟʥʘʢʠ ʠʟ ʚʭʦʜʥʳʭ 

ʜʘʥʥʳʭ, ʚʪʦʨʦʡ ʩʣʦʡ ʥʝʡʨʦʥʦʚ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʠʣʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ, ʘ 

ʪʨʝʪʠʡ ʩʣʦʡ ʥʝʡʨʦʥʦʚ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʝ [11, 71, 58]. 

ʀʅʉ ʦʙʫʯʘʶʪʩʷ ʥʘ ʧʨʠʤʝʨʘʭ. ʆʙʫʯʘʶʱʠʡ ʥʘʙʦʨ ʩʦʩʪʦʠʪ ʠʟ ʧʘʨ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ 

ʞʝʣʘʝʤʳʭ ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ. ʀʅʉ ʥʘʩʪʨʘʠʚʘʝʪ ʩʚʦʠ ʚʥʫʪʨʝʥʥʠʝ ʧʘʨʘʤʝʪʨʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʯʪʦʙʳ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʦʰʠʙʢʫ ʤʝʞʜʫ ʬʘʢʪʠʯʝʩʢʠʤʠ ʠ ʞʝʣʘʝʤʳʤʠ ʚʳʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ. 

ʆʙʫʯʝʥʠʝ ʀʅʉ ʤʦʞʝʪ ʙʳʪʴ ʩʣʦʞʥʳʤ ʠ ʪʨʫʜʦʝʤʢʠʤ ʧʨʦʮʝʩʩʦʤ. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʶʪ 

ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ ʀʅʉ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʫʩʢʦʨʠʪʴ ʠ ʫʧʨʦʩʪʠʪʴ ʵʪʦʪ ʧʨʦʮʝʩʩ. 

ʈʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ ʀʅʉ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ ʘʢʪʠʚʘʮʠʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʣʠʥʝʡʥʦʡ ʠʣʠ 

ʥʝʣʠʥʝʡʥʦʡ [11, 71, 58]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʀʅʉ ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʟʘʜʘʯʫ, ʜʣʷ ʢʦʪʦʨʦʡ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʪʦʯʥʳʭ 

ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʭ ʜʝʡʩʪʚʠʡ ʠʣʠ ʧʨʘʚʠʣ, ʩʧʦʩʦʙʥʳʭ ʦʙʝʩʧʝʯʠʪʴ ʙʝʟ ʬʦʨʤʘʣʴʥʳʭ ʫʩʣʦʞʥʝʥʠʡ 

ʠʩʢʦʤʳʡ ʨʝʟʫʣʴʪʘʪ. ʋʢʘʟʘʥʥʳʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʧʦʟʚʦʣʷʶʪ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʦʟʤʦʞʥʦʩʪʷʤʠ 

ʀʅʉ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʆʊʉ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ.  

ɺ ʨʘʙʦʪʘʭ [28, 35] ʨʘʩʩʤʦʪʨʝʥ ʧʦʨʷʜʦʢ ʥʝʡʨʦʩʝʪʝʚʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʥʘ ʦʩʥʦʚʝ 

ʢʦʪʦʨʦʛʦ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʙʫʜʝʪ ʩʬʦʨʤʠʨʦʚʘʥʘ ʩʪʨʫʢʪʫʨʘ ʀʅʉ, ʧʨʦʚʝʜʝʥʦ ʝʝ ʦʙʫʯʝʥʠʝ ʠ 

ʪʝʩʪʠʨʦʚʘʥʠʝ. 

ʇʨʦʮʝʜʫʨʘ ʥʝʡʨʦʩʝʪʝʚʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʆʊʉ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 4.1.  

 

 

ʈʠʩʫʥʦʢ 4.1 - ʉʭʝʤʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʜʣʷ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʙʲʝʢʪʘ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʫʪʠ  

 

ʇʝʨʚʳʡ ʵʪʘʧ ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʚʳʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

ʋʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠ ʚʳʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠ, ʘ ʪʘʢʞʝ ʩʪʨʫʢʪʫʨʘ 

ʢʦʤʧʦʥʝʥʪ ʚʝʢʪʦʨʦʚ: ʚʭʦʜʥʦʛʦ X ʠ ʚʳʭʦʜʥʦʛʦ Y. 

 

1. ʌʆʈʄʀʈʆɺɸʅʀɽ ɺʍʆɼʅʓʍ ɼɸʅʅʓʍ ʀ ɺʓʍʆɼʅʓʍ ʇɸʈɸʄɽʊʈʆɺ 

2. ʌʆʈʄʀʈʆɺɸʅʀɽ ɺʓɹʆʈʂʀ ɼɸʅʅʓʍ (ʇʈʀʄɽʈʆɺ) 

ʉʪʨʫʢʪʫʨʘ X ʠ Y 

ʉʦʜʝʨʞʠʤʦʝ X ʠ Y 

3. ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ʀʅʉ ʉʪʨʫʢʪʫʨʘ ʀʅʉ 

4. ʆɹʋʏɽʅʀɽ ʀʅʉ 

5. ʊɽʉʊʀʈʆɺɸʅʀɽ ʀ ʆʇʊʀʄʀɿɸʎʀʗ ʀʅʉ ɻʦʪʦʚʘʷ ʤʦʜʝʣʴ ʀʅʉ 

ʄʘʪʨʠʮʘ ʚʝʩʦʚ wij  

6. ʌʆʈʄʀʈʆɺɸʅʀɽ ʆʈɻɸʅʀɿɸʎʀʆʅʅʆ-ʊɽʍʅʆʃʆɻʀʏɽʉʂʆʁ ʉʍɽʄʓ ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ 
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ʉʦʜʝʨʞʠʤʦʝ ʢʦʤʧʦʥʝʥʪʳ ʚʭʦʜʥʦʛʦ ʚʝʢʪʦʨʘ X ʦʧʨʝʜʝʣʷʶʪ ʜʘʥʥʳʝ, ʦʢʘʟʳʚʘʶʱʠʝ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʝʟʫʣʴʪʘʪ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʜʝʨʞʠʤʦʝ ʢʦʤʧʦʥʝʥʪʳ ʚʳʭʦʜʥʦʛʦ 

ʚʝʢʪʦʨʘ Y ʜʦʣʞʥʦ ʙʳʪʴ ʘʜʝʢʚʘʪʥʦ ʚʭʦʜʥʳʤ ʜʘʥʥʳʤ. 

ʉʦʜʝʨʞʠʤʦʝ ʢʦʤʧʦʥʝʥʪ ʚʝʢʪʦʨʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʮʝʣʳʝ ʯʠʩʣʘ, ʢʦʜʠʨʫʶʱʠʭ 

ʥʘʣʠʯʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʧʨʠʟʥʘʢʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʆʊʉ. 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

¶ X1 ï ʢʘʪʝʛʦʨʠʷ çʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʆʊʉè ï ʩʦʜʝʨʞʠʪ ʜʘʥʥʳʝ, ʦʧʨʝʜʝʣʷʶʱʠʝ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʆɾɼʇ (ʥʘʩʳʧʴ. ʚʳʝʤʢʘ, ʚʦʜʦʧʨʦʧʫʩʢʥʘʷ ʪʨʫʙʘ, 

ʤʘʣʳʡ ʤʦʩʪ, ʨʝʣʴʩʦ-ʰʧʘʣʴʥʘʷ ʨʝʰʝʪʢʘ ʠ ʪ.ʜ.); 

¶ X2 ï ʢʘʪʝʛʦʨʠʷ çʇʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷè - ʩʦʜʝʨʞʠʪ ʜʘʥʥʳʝ, ʦʧʨʝʜʝʣʷʶʱʠʝ 

ʧʦʛʦʜʥʳʝ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ (ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ, 

ʚʝʪʨʦʚʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʧʨ.); 

¶ X3 ï ʢʘʪʝʛʦʨʠʷ çʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷè - ʩʦʜʝʨʞʠʪ ʜʘʥʥʳʝ, ʦʧʨʝʜʝʣʷʶʱʠʝ 

ʢʘʪʝʛʦʨʠʠ ʩʣʦʞʥʦʩʪʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ (ʨʝʣʴʝʬ, ʩʦʩʪʘʚ ʠ ʩʚʦʡʩʪʚʘ ʛʨʫʥʪʦʚ, 

ʢʘʨʩʪʦʚʳʝ ʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʩʝʡʩʤʠʯʥʦʩʪʴ ʠ ʧʨ.); 

¶ X4 ï ʢʘʪʝʛʦʨʠʷ çʂʦʥʩʪʨʫʢʮʠʷ ʆɾɼʇè - ʩʦʜʝʨʞʠʪ ʜʘʥʥʳʝ, ʦʧʨʝʜʝʣʷʶʱʠʝ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʆɾɼʇ, ʩʪʨʫʢʪʫʨʥʳʝ ʩʚʷʟʠ, ʤʘʪʝʨʠʘʣʳ; 

¶ X5 ï ʢʘʪʝʛʦʨʠʷ çʋʩʣʦʚʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪè ï ʩʦʜʝʨʞʠʪ ʜʘʥʥʳʝ, ʦʧʨʝʜʝʣʷʶʱʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʊʇ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʪʨʫʜʦʚʳʭ 

ʨʝʩʫʨʩʦʚ ʠ ʫʯʠʪʳʚʘʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʫʯʘʩʪʢʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʂʘʞʜʘʷ ʢʘʪʝʛʦʨʠʷ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʙʠʥʘʮʠʶ ʧʨʠʟʥʘʢʦʚ. 

ɺʳʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ: 

¶ Yi ï ʦʧʠʩʘʥʠʝ ʟʘʭʚʘʪʢʠ ˉ i, ʛʜʝ i = 1é10. 

ʅʘ ʨʠʩʫʥʢʝ 4.2 ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʠʤʝʨ ʢʦʜʠʨʦʚʘʥʠʷ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʚʳʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʜʣʷ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʆʊʉ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ. 

 

 

ʈʠʩʫʥʦʢ 4.2 - ʇʨʠʤʝʨ ʢʦʜʠʨʦʚʘʥʠʷ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʚʳʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʦʙʫʯʘʶʱʝʡ 

ʚʳʙʦʨʢʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʙʲʝʢʪʘ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʫʪʠ  

 

ɺʪʦʨʦʡ ʵʪʘʧ ï ʧʦʜʛʦʪʦʚʢʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʙʦʪʢʠ ʩʦʜʝʨʞʠʤʦʛʦ 

ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʚʳʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʬʦʨʤʠʨʫʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʝʢʪʦʨʳ ʚ ʚʠʜʝ 

ʤʥʦʞʝʩʪʚʘ ʧʘʨ (ʚʳʙʦʨʢʠ) XdmïYdm (dm=1,é,DM), ʛʜʝ ʪʘʢʘʷ ʧʘʨʘ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʦʙʣʘʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʆʊʉ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ. 

ɿʥʘʯʝʥʠʷ ʢʦʤʧʦʥʝʥʪ ʚʝʢʪʦʨʦʚ Xdm ʠ Ydm ʩʬʦʨʤʠʨʦʚʘʥʳ ʥʘ ʦʩʥʦʚʝ, ʫʩʣʦʚʠʡ, ʪʨʝʙʦʚʘʥʠʡ, 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ ʚ ʨʘʤʢʘʭ ʊʇ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ. ɼʣʷ ʵʪʦʛʦ ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʚʝʜʝʥʠʷ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʉʇ 131.13330.2020, ʉʇ 48.13330.2019, ʉʇ 

47.13330.2016, ʉʇ 119.13330.2024, ʉʇ 238.1326000.2015 ʠ ʜʨ. ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 
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ʉʨʝʜʥʝʡ ʩʣʦʞʥʦʩʪʠ - 5 ɿʘʭʚʘʪʢʘ ˉé 
é 

ɿʘʭʚʘʪʢʘ ˉ1 
çʉʨʝʟʢʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʛʨʫʥʪʘè 

ɿʘʭʚʘʪʢʘ ˉ10 
ç------------è 

ɺʍʆɼʅʓɽ ɼɸʅʅʓɽ ɺʓʍʆɼʅʓɽ ʇɸʈɸʄɽʊʈʓ 
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ɺʳʙʦʨʢʘ ʧʨʠʤʝʨʦʚ ʨʘʟʙʠʪʘ ʥʘ ʦʙʫʯʘʶʱʫʶ SL ʠ ʪʝʩʪʠʨʫʶʱʫʶ ST. ʆʙʲʝʤ ʪʝʩʪʠʨʫʶʱʝʡ 

ʚʳʙʦʨʢʠ ʩʦʩʪʘʚʣʷʝʪ 15% ʦʪ ʦʙʫʯʘʶʱʝʛʦ. ʆʙʲʝʤ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ ʦʧʨʝʜʝʣʝʥ ʧʦ ʬʦʨʤʫʣʝ: 

7 15XDM N= +  [28, 35, 58], ʚ ʢʦʪʦʨʦʡ NX ï ʢʦʣʠʯʝʩʪʚʦ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʀʅʉ.  

ʇʦʤʠʤʦ ʦʙʫʯʘʶʱʝʡ ʠ ʪʝʩʪʠʨʫʶʱʝʡ ʚʳʙʦʨʦʢ, ʩʬʦʨʤʠʨʦʚʘʥʘ ʝʱʝ ʠ ʧʦʜʪʚʝʨʞʜʘʶʱʘʷ 

ʚʳʙʦʨʢʘ SP ʠʟ ʧʨʠʤʝʨʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʦʙʣʘʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʆʊʉ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ, 

ʥʦ ʥʝ ʧʝʨʝʩʝʢʘʶʱʘʷʩʷ ʥʠ ʩ ʚʳʙʦʨʢʦʡ SL, ʥʠ ʩ ʚʳʙʦʨʢʦʡ SP. ʆʙʲʝʤ ʚʳʙʦʨʢʠ SP ʩʦʩʪʘʚʠʣ 

ʧʦʨʷʜʢʘ 10% ʦʪ ʦʙʲʝʤʘ ʚʳʙʦʨʢʠ SL. 

ʇʦʜʘʚʘʷ ʜʘʥʥʳʝ (ʧʘʨʘʤʝʪʨʳ ʊʇ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ) ʥʘ ʚʭʦʜʳ ʀʅʉ, ʙʫʜʝʪ 

ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʥʝʢʦʪʦʨʳʡ ʥʘʙʦʨ ʜʘʥʥʳʭ (ʩʦʜʝʨʞʘʥʠʝ ʟʘʭʚʘʪʦʢ) ʥʘ ʚʳʭʦʜʘʭ ʀʅʉ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʨʘʙʦʪʘ ʀʅʉ ʙʫʜʝʪ ʟʘʢʣʶʯʘʪʴʩʷ ʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʚʭʦʜʥʦʛʦ ʚʝʢʪʦʨʘ ʜʘʥʥʳʭ ʚ 

ʚʳʭʦʜʥʦʡ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʩʪʨʫʢʪʫʨʫ ʀʅʉ, ʢʦʣʠʯʝʩʪʚʦ ʩʠʥʘʧʪʠʯʝʩʢʠʭ 

ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʝʡʨʦʥʘʤʠ ʠ ʠʭ ʚʝʩʘ. 

ʊʨʝʪʠʡ ʵʪʘʧ ï ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʀʅʉ. ʉʪʨʫʢʪʫʨʘ ʀʅʉ ʦʧʨʝʜʝʣʝʥʘ ʩ 

ʫʯʝʪʦʤ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʜʣʷ ʥʝʡʨʦʩʝʪʝʚʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʘʥʘʣʦʛʠʯʥʦ 

ʠʟʣʦʞʝʥʥʦʡ ʚ ʛʣʘʚʝ 3 [28, 35, 58, 71]. 

1. ʂʦʣʠʯʝʩʪʚʦ ʚʭʦʜʥʳʭ ʥʝʡʨʦʥʦʚ NX=5, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʟʤʝʨʥʦʩʪʠ ʚʭʦʜʥʦʛʦ 

ʚʝʢʪʦʨʘ X; 

2. ʂʦʣʠʯʝʩʪʚʦ ʚʳʭʦʜʥʳʭ ʥʝʡʨʦʥʦʚ NY=10, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʟʤʝʨʥʦʩʪʠ ʚʳʭʦʜʥʦʛʦ 

ʚʝʢʪʦʨʘ Y; 

3. ʂʦʣʠʯʝʩʪʚʦ ʩʢʨʳʪʳʭ ʩʣʦʝʚ, ʫʩʪʘʥʦʚʣʝʥʦ ʵʤʧʠʨʠʯʝʩʢʠ ʧʫʪʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ 

ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʳ ʀʅʉ; 

4. ʂʦʣʠʯʝʩʪʚʦ ʥʝʡʨʦʥʦʚ ʚ ʩʢʨʳʪʳʭ ʩʣʦʷʭ ʨʘʩʩʯʠʪʘʥʦ, ʩʦʛʣʘʩʥʦ ʪʝʦʨʝʤʝ ɸʨʥʦʣʴʜʘ ï 

ʂʦʣʤʦʛʦʨʦʚʘ ï ʍʝʭʪ-ʅʠʣʴʩʝʥʘ, ʩ ʧʦʤʦʱʴʶ ʬʦʨʤʫʣ (2.14) (ʩʤ. ʧ. 2.6):  
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76 1770wN¢ ¢ , 

ʆʧʨʝʜʝʣʠʚ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ Nw, ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ 

ʢʦʣʠʯʝʩʪʚʦ ʥʝʡʨʦʥʦʚ ʚ ʩʢʨʳʪʳʭ ʩʣʦʷʭ ʧʦ ʬʦʨʤʫʣʝ (2.15) (ʩʤ. ʧ. 2.6): 

ʛʜʝ N ï ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʡʨʦʥʦʚ ʚ ʩʢʨʳʪʳʭ ʩʣʦʷʭ. 

5 118N¢ ¢ , 

62Nº . 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʘ ʩʬʦʨʤʠʨʦʚʘʥʘ ʩʪʨʫʢʪʫʨʘ ʀʅʉ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʥʝʡʨʦʥʦʚ, ʩʚʷʟʘʥʥʳʭ 

ʤʝʞʜʫ ʩʦʙʦʡ.  

ʉʪʨʫʢʪʫʨʘ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʥʝʡʨʦʥʘ ʘʥʘʣʦʛʠʯʥʘ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 3.4 (ʩʤ. 

ʛʣʘʚʫ 3).  

5. ɸʢʪʠʚʘʮʠʦʥʥʘʷ ʬʫʥʢʮʠʷ ʩʢʨʳʪʳʭ ʥʝʡʨʦʥʦʚ, ʩʦʛʣʘʩʥʦ ʪʝʦʨʝʤʝ ɸʨʥʦʣʴʜʘ ï 

ʂʦʣʤʦʛʦʨʦʚʘ ï ʍʝʭʪ-ʅʠʣʴʩʝʥʘ, ʟʘʜʘʥʘ ʩʠʛʤʦʠʜʥʦʡ (ʩʤ. ʛʣʘʚʫ 3). ɼʘʥʥʳʡ ʪʠʧ ʬʫʥʢʮʠʠ 

ʦʙʝʩʧʝʯʠʣ ʭʦʨʦʰʝʝ ʢʘʯʝʩʪʚʦ ʨʘʙʦʪʳ ʩʝʪʠ. 

ʉʬʦʨʤʠʨʦʚʘʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʀʅʉ ʩʦʩʪʦʠʪ ʠʟ ʚʦʩʴʤʠ ʩʣʦʝʚ ʥʝʡʨʦʥʦʚ: ʚʭʦʜʥʦʛʦ 

(ʥʝʡʨʦʥʳ ʠʤʝʶʪ ʪʦʣʴʢʦ ʧʦ ʦʜʥʦʤʫ ʩʠʥʘʧʩʫ, ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʣʠʯʝʩʪʚʫ ʚʭʦʜʥʳʭ 

ʜʘʥʥʳʭ X, ʘ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ʧʦ ʥʝʡʨʦʥʘʤ 

ʩʢʨʳʪʦʛʦ ʩʣʦʷ), ʩʢʨʳʪʳʭ (ʥʝʡʨʦʥʳ ʦʩʫʱʝʩʪʚʣʷʶʪ ʩʫʤʤʠʨʦʚʘʥʠʝ ʠ ʚʳʯʠʩʣʝʥʠʝ ʬʫʥʢʮʠʠ 

ʘʢʪʠʚʘʮʠʠ) ʠ ʚʳʭʦʜʥʦʛʦ (ʥʝʡʨʦʥʳ ʬʦʨʤʠʨʫʶʪ ʚʳʭʦʜʥʳʝ ʩʠʛʥʘʣʳ, ʠʭ ʢʦʣʠʯʝʩʪʚʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʣʠʯʝʩʪʚʫ ʚʳʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ Y) (ʨʠʩʫʥʦʢ 4.3). 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʀʅʉ ʷʚʣʷʝʪʩʷ ʩʝʪʴʶ ʧʨʷʤʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ 

ʟʥʘʯʝʥʠʷ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩ ʫʯʝʪʦʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ 

ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ʥʝʡʨʦʥʳ ʩʢʨʳʪʳʭ ʩʣʦʝʚ ʠ ʥʘʧʨʷʤʫʶ ʧʝʨʝʜʘʶʪʩʷ ʥʘ ʚʳʭʦʜʳ. ɺʳʭʦʜʥʦʡ 

ʧʘʨʘʤʝʪʨ yij ʢʘʞʜʦʛʦ ʥʝʡʨʦʥʘ ʚ i-ʤ ʩʣʦʝ ʦʧʨʝʜʝʣʝʥ ʢʘʢ [28, 35, 58]  
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ʛʜʝ n(i) ï ʯʠʩʣʦ ʥʝʡʨʦʥʦʚ ʚ i-ʤ ʩʣʦʝ; 

k ï ʥʦʤʝʨ ʩʠʥʘʧʩʘ, ʩʦʝʜʠʥʷʶʱʝʛʦ ʥʝʡʨʦʥ ʅij c ʥʝʡʨʦʥʦʤ ʅi+1,k ʩʣʝʜʫʶʱʝʛʦ ʩʣʦʷ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʆʊʉ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ (X) ʠ 

ʚʳʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ (Y) ʙʳʣʠ ʢʦʜʠʨʦʚʘʥʳ ʠ ʫʚʷʟʘʥʳ. ɼʣʷ ʵʪʦʛʦ ʙʳʣʘ ʩʬʦʨʤʠʨʦʚʘʥʘ ʚʳʙʦʨʢʘ 

ʜʘʥʥʳʭ ʜʣʷ ʦʙʫʯʝʥʠʷ ʀʅʉ, ʩʦʜʝʨʞʘʱʘʷ 19 ʧʦʟʠʮʠʡ ʧʨʠʤʝʨʦʚ ʆʊʉ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ 

ʨʘʟʙʠʪʘ ʥʘ ʟʘʭʚʘʪʢʠ.  

 

 

ʈʠʩʫʥʦʢ 4.3 - ʉʪʨʫʢʪʫʨʘ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ  

 

ʏʝʪʚʝʨʪʳʡ ʵʪʘʧ ï ʦʙʫʯʝʥʠʝ ʀʅʉ. ʎʝʣʴʶ ʦʙʫʯʝʥʠʷ ʀʅʉ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ 

ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʚʝʩʦʚ wij ʪʘʢ, ʯʪʦʙʳ ʥʘ ʢʘʞʜʳʡ ʚʭʦʜʥʦʡ ʚʝʢʪʦʨ dmX  ʤʥʦʞʝʩʪʚʘ ʦʙʫʯʘʶʱʝʡ 

ʚʳʙʦʨʢʠ ʩʝʪʴ ʬʦʨʤʠʨʦʚʘʣʘ ʚʝʢʪʦʨ dmY , ʦʪʣʠʯʘʶʱʠʡʩʷ ʤʠʥʠʤʘʣʴʥʦʡ ʨʘʟʥʠʮʝʡ ʦʪ ʟʘʜʘʥʥʦʛʦ 

 

X1 ï ʦʙʣʘʩʪʴ 
ʧʨʠʤʝʥʝʥʠʷ ʆʊʉ 

X2 ï ʧʨʠʨʦʜʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ 

X3 ï ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ 

X4 ï ʢʦʥʩʪʨʫʢʮʠʷ 
ʆɾɼʇ 

X5 ï ʫʩʣʦʚʠʷ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ 

Y5 ï ʟʘʭʚʘʪʢʘ ˉ5 

Y6 ï ʟʘʭʚʘʪʢʘ ˉ6 

Y7 - ʟʘʭʚʘʪʢʘ ˉ7 

ɺʭʦʜʥʦʡ 
ʩʣʦʡ 
(5) 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ 

ɺr ʭʦʜʥʦʡ 
ʩʣʦʡ 
(10) 

ʉʢʨʳʪʳʝ ʩʣʦʠ 
(4/62) 

ɺr ʭʦʜʥʳʝ ʜʘʥʥʳʝ 

Y8 ï ʟʘʭʚʘʪʢʘ ˉ8 

Y9 ï ʟʘʭʚʘʪʢʘ ˉ9 

Y10 - ʟʘʭʚʘʪʢʘ ˉ10 

Y2 ï ʟʘʭʚʘʪʢʘ ˉ2 

Y3 ï ʟʘʭʚʘʪʢʘ ˉ3 

Y4 - ʟʘʭʚʘʪʢʘ ˉ4 

Y1 ï ʟʘʭʚʘʪʢʘ ˉ1 
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ʚʳʭʦʜʥʦʛʦ ʚʝʢʪʦʨʘ 
dmY . ɺ ʨʘʤʢʘʭ ʧʨʦʚʦʜʠʤʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʪʘ ʮʝʣʴ ʙʳʣʘ ʜʦʩʪʠʛʥʫʪʘ ʩ 

ʧʦʤʦʱʴʶ ʘʣʛʦʨʠʪʤʘ ʦʙʨʘʪʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʰʠʙʢʠ (Error Back Propagation) (ʨʠʩʫʥʦʢ 

3.7).  

ʉʤʳʩʣ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʦʰʠʙʦʢ ʥʝʡʨʦʥʦʚ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʩʢʨʳʪʳʭ ʩʣʦʷʭ ʩ ʫʯʝʪʦʤ ʟʥʘʯʝʥʠʡ ʦʰʠʙʦʢ ʥʝʡʨʦʥʦʚ ʚʳʭʦʜʥʦʛʦ ʩʣʦʷ. ʇʨʠ 

ʵʪʦʤ ʟʥʘʯʝʥʠʷ ʦʰʠʙʦʢ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʦʪ ʚʳʭʦʜʥʦʛʦ ʩʣʦʷ ʚʥʫʪʨʴ ʩʝʪʠ ʢ ʧʨʝʜʳʜʫʱʠʤ 

ʥʝʡʨʦʥʥʳʤ ʩʣʦʷʤ ʦʪ ʧʦʩʣʝʜʫʶʱʠʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʫʯʝʥʠʝ ʀʅʉ ʧʦʩʨʝʜʩʪʚʦʤ ʜʘʥʥʦʛʦ 

ʘʣʛʦʨʠʪʤʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʤʠʥʠʤʠʟʘʮʠʶ ʦʰʠʙʢʠ ʦʙʫʯʝʥʠʷ ʧʦ ʬʦʨʤʫʣʝ [11, 28, 35, 71] 
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ʛʜʝ iy  - ʞʝʣʘʝʤʦʝ ʚʳʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝʤ i-ʛʦ ʥʝʡʨʦʥʘ; 

i
y  - ʚʳʯʠʩʣʝʥʥʦʝ ʚʳʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ i-ʛʦ ʥʝʡʨʦʥʘ; 

Nout - ʯʠʩʣʦ ʥʝʡʨʦʥʦʚ ʚʳʭʦʜʥʦʛʦ ʩʣʦʷ. 

ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʦʰʠʙʢʠ ʩʠʥʘʧʪʠʯʝʩʢʠʝ ʚʝʩʘ ʠʟʤʝʥʷʶʪʩʷ ʧʦ ʧʨʘʚʠʣʫ 
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, (4.3) 

ʛʜʝ h - ʢʦʥʩʪʘʥʪʘ, ʦʧʨʝʜʝʣʷʶʱʘʷ ʩʢʦʨʦʩʪʴ ʦʙʫʯʝʥʠʷ. 

ʆʙʫʯʝʥʠʝ ʀʅʉ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʆʊʉ, ʧʦ ʩʫʪʠ, ʦʟʥʘʯʘʝʪ ʝʝ ʥʘʩʪʨʦʡʢʫ ʥʘ ʦʧʝʨʘʪʠʚʥʫʶ 

ʚʳʨʘʙʦʪʢʫ ʨʝʟʫʣʴʪʘʪʘ ʩ ʫʯʝʪʦʤ ʟʘʜʘʥʥʳʭ ʚʭʦʜʥʳʭ ʫʩʣʦʚʠʡ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʪʦʤ ʠ 

ʜʨʫʛʦʤ ʩʣʫʯʘʝ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʢʦʥʢʨʝʪʥʳʝ ʧʨʠʤʝʨʳ ʆʊʉ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʟʘʭʚʘʪʦʢ, ʩʦʩʪʘʚʦʤ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʥʘ ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ 

ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ. 

ʀʤʝʥʥʦ ʪʘʢ ʨʘʟʨʘʙʦʪʯʠʢ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ (ʆʊɼ), 

ʩʦʧʦʩʪʘʚʣʷʷ ʥʘʙʦʨ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʧʨʠʤʝʨʦʚ, ʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʩ ʫʯʝʪʦʤ ʥʘʢʦʧʣʝʥʥʦʛʦ ʦʧʳʪʘ ʠ ʟʥʘʥʠʡ. ʊʘʢʦʝ ʤʥʦʛʦʢʨʘʪʥʦʝ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʚ ʥʝʡʨʦʩʝʪʝʚʦʤ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʥʘʟʳʚʘʝʪʩʷ çʦʙʫʯʝʥʠʝ ʩ ʫʯʠʪʝʣʝʤè. 

ɼʣʷ ʦʙʫʯʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʚ ʨʘʤʢʘʭ ʧʨʦʚʦʜʠʤʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʀʅʉ (ʨʠʩʫʥʦʢ 6) 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʣʛʦʨʠʪʤʘ ʦʙʨʘʪʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʰʠʙʢʠ ʝʝ ʩʝʤʠʩʣʦʡʥʘʷ ʩʪʨʫʢʪʫʨʘ ʙʳʣʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʢ ʠʤʝʶʱʘʷ ʚʭʦʜʥʦʡ ʩʣʦʡ k=0, ʥʝʩʢʦʣʴʢʦ ʩʢʨʳʪʳʭ ʩʣʦʝʚ k=1,2,...,5 ʠ ʚʳʭʦʜʥʦʡ 

ʩʣʦʡ k=6. ʇʨʠ ʵʪʦʤ:  

¶ ʥʝʡʨʦʥʳ ʚʭʦʜʥʦʛʦ ʩʣʦʷ ʧʝʨʝʜʘʶʪ ʩʠʛʥʘʣʳ ʥʝʡʨʦʥʘʤ ʧʝʨʚʦʛʦ ʩʣʦʷ ʙʝʟ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ; 

¶ ʢʘʞʜʳʡ k-ʡ ʩʣʦʡ ʩʦʜʝʨʞʠʪ Hk ʥʝʡʨʦʥʦʚ, ʪʦ ʝʩʪʴ ʀʅʉ ʠʤʝʝʪ N=H0=5 ʚʭʦʜʦʚ ʠ 

M=H6=10 ʚʳʭʦʜʦʚ;  

¶ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪ: i - ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʥʝʡʨʦʥʘ k-ʛʦ ʩʣʦʷ; j - 

ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʥʝʡʨʦʥʘ (k-1)-ʛʦ ʩʣʦʷ; l - ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʥʝʡʨʦʥʘ (k+1)-ʛʦ ʩʣʦʷ. 

ʇʨʦʮʝʜʫʨʘ ʦʙʫʯʝʥʠʷ ʀʅʉ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʛʦʨʠʪʤʘ ʦʙʨʘʪʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʦʰʠʙʢʠ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʰʘʛʠ [11, 28, 35, 71]: 

7. ʀʥʠʮʠʘʣʠʟʘʮʠʷ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʚʝʩʦʚ ʠ ʩʤʝʱʝʥʠʡ. ɺ ʮʠʢʣʘʭ ʧʦ 1,2,...,6k= ; 

1,2,..., ki H= ; 10,1,2,..., kj H -=  ʩʠʥʘʧʪʠʯʝʩʢʠʤ ʚʝʩʘʤ ʠ ʩʤʝʱʝʥʠʷʤ 
( )k

ijw ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ 

ʧʨʠʩʚʘʠʚʘʶʪʩʷ ʤʘʣʳʝ ʚʝʣʠʯʠʥʳ ʠʟ ʠʥʪʝʨʚʘʣʘ [ī1, 1]. 

8. ʆʪʢʨʳʪʠʝ ʮʠʢʣʘ ʧʦ 1,2,...,dm DM= . ʇʦʜʘʯʘ ʠʟ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ ʦʯʝʨʝʜʥʳʭ 

ʜʘʥʥʳʭ ʚʝʢʪʦʨʦʚ: ʚʭʦʜʥʦʛʦ ( )1 2, ,...,dm N dm
X x x x=  ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʝʤʫ ʞʝʣʘʝʤʦʛʦ 

ʚʳʭʦʜʥʦʛʦ ( )1 2, ,...,dm M dm
Y y y y= , ʛʜʝ dm - ʥʦʤʝʨ ʧʦʟʠʮʠʠ ʚ ʚʳʙʦʨʢʝ ʜʘʥʥʳʭ. 

9. ʇʨʦʭʦʜ ʚ ʧʨʷʤʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ɺ ʮʠʢʣʘʭ ʧʦ 1,2,...,6k= ; 1,2,..., ki H=  ʚʳʯʠʩʣʷʶʪʩʷ 

ʚʳʭʦʜʥʳʝ ʩʠʛʥʘʣʳ iīʛʦ ʥʝʡʨʦʥʘ ʚ k-ʤ ʩʣʦʝ 
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ʛʜʝ 
(0)

jjy x= ; 0 1x = ; 
( 1)

0
1

k

y
-

= ; 
(6)

i iy y=  - ʚʳʭʦʜʥʳʝ ʩʠʛʥʘʣʳ ʀʅʉ. 

10. ʇʨʦʭʦʜ ʚ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ɺ ʮʠʢʣʘʭ ʧʦ 6,5,...,1k= ; 1,2,..., ki H= ; 

10,1,2,..., kj H -=  ʚʳʯʠʩʣʷʶʪʩʷ ʩʠʥʘʧʪʠʯʝʩʢʠʝ ʚʝʩʘ ʥʘ ʥʦʚʦʡ ʠʪʝʨʘʮʠʠ 

 
( ) ( ) ( )( 1) ( )k k k

ij ij ijw t w t w+ = +D, (4.5) 

ʛʜʝ t ï ʥʦʤʝʨ ʵʧʦʭʠ ʦʙʫʯʝʥʠʷ (ʠʪʝʨʘʮʠʠ) ʠ 

 
( 1)( ) ( ) kk k

ij i jw yhd
-

D = , (4.6) 

ʛʜʝ h - ʩʢʦʨʦʩʪʴ ʦʙʫʯʝʥʠʷ; 

d - ʥʝʡʨʦʥʥʘʷ ʦʰʠʙʢʘ, ʢʦʪʦʨʘʷ ʜʣʷ ʚʳʭʦʜʥʦʛʦ ʩʣʦʷ ʩʦʩʪʘʚʠʪ 
(7) (1 )(y )i ii i i

y y yd = - - , 

ʘ ʜʣʷ ʚʩʝʭ ʜʨʫʛʠʭ ʩʢʨʳʪʳʭ ʩʣʦʝʚ  
1( ) ( )

( ) ( 1) ( 1)

1

(1 )
kH

k kk k k

i l lii i

l

y y wd d
+

+ +

=

= - ä . 

11. ɿʘʢʨʳʪʠʝ ʮʠʢʣʘ ʧʦ dm. 

12. ʇʦʚʪʦʨʝʥʠʝ ʰʘʛʦʚ 2ï5 ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟ. ʅʘ ʰʘʛʝ 2 ʚʝʢʪʦʨʳ ʩ 

ʦʙʫʯʘʶʱʠʤʠ ʚʳʙʦʨʢʘʤʠ Xdm ʠ Ydm ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʦʪ ʧʝʨʚʦʛʦ ʜʦ ʧʦʩʣʝʜʥʝʛʦ, 

ʪʦ ʝʩʪʴ 1,2,...,dm DM= , ʛʜʝ DM - ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʤʝʨʦʚ. ɼʣʷ ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʠ 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʟʠʮʠʡ ʚ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʝ ʜʘʥʥʳʭ DM=50. ʇʦʩʣʝ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʚʝʩʦʚʳʭ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʀʅʉ (ʜʣʷ ʢʘʞʜʦʡ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ) ʰʘʛʠ 2ï4 ʙʫʜʫʪ ʧʦʚʪʦʨʝʥʳ 50 ʨʘʟ. 

ɼʘʣʝʝ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʘʷ ʦʰʠʙʢʘ, ʫʩʨʝʜʥʝʥʥʘʷ ʧʦ ʚʩʝʡ ʚʳʙʦʨʢʝ (ʰʘʛ 6): 

 ( )2

1 1

1
( )

DM M

i dmi

dm i

y y
DM M

e
= =

= -
Ö
ää . (4.7) 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʞʝʣʘʝʤʳʤ ʠ ʜʝʡʩʪʚʠʪʝʣʴʥʳʤ (ʪʦ, ʯʪʦ ʚʳʯʠʩʣʠʣʘ ʀʅʉ) 

ʚʳʭʦʜʘʤʠ ʀʅʉ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 ( )max i i
dm

y ye è ø= -
é ùê ú

; 1,2,...,i M= ; 1,2,...,dm DM= . (4.8) 

ɿʘʚʝʨʰʘʝʪʩʷ ʰʘʛ 6 ʪʝʤ, ʯʪʦ ʦʰʠʙʢʘ e, ʚʳʯʠʩʣʷʝʤʘʷ ʧʦ ʬʦʨʤʫʣʘʤ (4.7) ʠʣʠ (4.8), 

ʜʦʩʪʠʛʘʝʪ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʠʣʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʟʘʜʘʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʧʦʭ ʦʙʫʯʝʥʠʷ. 

ʊʦʛʜʘ ʀʅʉ ʧʦʣʫʯʠʪ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʘʚʠʣʴʥʦ ʦʪʦʙʨʘʞʘʪʴ ʣʶʙʦʡ ʚʭʦʜʥʦʡ ʚʝʢʪʦʨ dmX  ʥʘ 

ʚʳʭʦʜʥʦʡ ʚʝʢʪʦʨ dmY , ʦʪʣʠʯʘʶʱʠʡʩʷ ʦʪ ʞʝʣʘʝʤʦʛʦ ʚʝʢʪʦʨʘ dmY  ʥʘ ʥʝʢʦʪʦʨʫʶ ʤʘʣʫʶ 

ʚʝʣʠʯʠʥʫ. 

ʇʦʩʣʝ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʧʨʝʜʲʷʚʣʝʥʠʷ ʧʨʠʤʝʨʦʚ ʩʠʥʘʧʪʠʯʝʩʢʠʝ ʚʝʩʘ ʀʅʉ 

ʩʪʘʙʠʣʠʟʠʨʫʶʪʩʷ, ʘ ʀʅʉ ʛʝʥʝʨʠʨʫʝʪ ʚʝʨʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʚʩʝʤ (ʠʣʠ ʧʦʯʪʠ ʚʩʝʤ) ʧʨʠʤʝʨʘʤ 

ʠʟ ʚʳʙʦʨʢʠ ʜʘʥʥʳʭ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʀʅʉ ʩʯʠʪʘʝʪʩʷ çʦʙʫʯʝʥʥʦʡè, ʪʦ ʝʩʪʴ ʚʝʣʠʯʠʥʘ ʦʰʠʙʢʠ 

(ʩʫʤʤʘ ʢʚʘʜʨʘʪʦʚ ʦʰʠʙʦʢ ʧʦ ʚʩʝʤ ʚʳʭʦʜʘʤ), ʧʦʣʫʯʝʥʥʘʷ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʜʦʩʪʠʛʣʘ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʤʘʣʦʛʦ ʫʨʦʚʥʷ ʠʣʠ ʜʘʞʝ ʥʫʣʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʀʅʉ ʩʯʠʪʘʝʪʩʷ ʛʦʪʦʚʦʡ ʢ 

ʧʨʠʤʝʥʝʥʠʶ [28, 35, 58]. 

ʆʙʫʯʝʥʠʝ ʀʅʉ - ʩʣʦʞʥʳʡ ʠ ʥʘʫʢʦʝʤʢʠʡ ʧʨʦʮʝʩʩ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʘ ʦʙʫʯʝʥʠʷ 

ʀʅʉ ʩ ʫʯʝʪʦʤ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʥʘʩʪʨʦʝʢ ʨʘʟʨʘʙʦʪʘʥ ʕʇʄ çʆʨʛʊʝʭʉʭʝʤʘè. ɺ ʨʘʤʢʘʭ 

ʜʘʥʥʦʛʦ ʤʦʜʫʣʷ ʨʝʘʣʠʟʦʚʘʥ ʨʝʞʠʤ ʥʝʡʨʦʩʠʤʫʣʷʪʦʨʘ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʫʢʘʟʘʪʴ ʪʠʧ 

ʘʢʪʠʚʘʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ, ʯʠʩʣʦ ʥʝʡʨʦʥʦʚ ʚʭʦʜʥʦʛʦ, ʚʳʭʦʜʥʦʛʦ ʩʣʦʷ ʠ ʯʠʩʣʦ ʩʢʨʳʪʳʭ ʩʣʦʝʚ ʩ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʥʝʡʨʦʥʦʚ, ʟʘʛʨʫʟʠʪʴ ʚʳʙʦʨʢʫ, ʠʩʧʦʣʴʟʫʝʤʫʶ ʜʣʷ ʦʙʫʯʝʥʠʷ, ʟʘʜʘʪʴ 

ʯʠʩʣʦ ʠʪʝʨʘʮʠʡ ʦʙʫʯʝʥʠʷ, ʩʢʦʨʦʩʪʴ ʦʙʫʯʝʥʠʷ ʠ ʦʙʫʯʠʪʴ ʀʅʉ. ʇʦʩʣʝ ʦʙʫʯʝʥʠʷ ʀʅʉ 
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ʨʝʘʣʠʟʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʨʢʠ ʨʘʙʦʪʳ ʥʝʡʨʦʩʠʤʫʣʷʪʦʨʘ ʧʫʪʝʤ ʚʚʦʜʘ ʚʭʦʜʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ. 

ʇʷʪʳʡ ʵʪʘʧ - ʪʝʩʪʠʨʦʚʘʥʠʝ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʀʅʉ. ʇʨʦʚʝʨʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʫʯʝʥʠʷ 

(ʪʝʩʪʠʨʦʚʘʥʠʝ) ʀʅʉ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʩʪʠʨʫʶʱʝʡ ʚʳʙʦʨʢʠ ʜʘʥʥʳʭ, ʪʦ ʝʩʪʴ 

ʥʘ ʧʨʠʤʝʨʘʭ, ʢʦʪʦʨʳʝ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʦʙʫʯʝʥʠʷ. ʉ ʮʝʣʴʶ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʦʙʦʙʱʘʶʱʠʭ 

ʩʚʦʡʩʪʚ ʀʅʉ ʟʥʘʯʝʥʠʷ ʞʝʣʘʝʤʳʭ ʚʳʭʦʜʦʚ dmY  ʙʳʣʠ ʩʦʧʦʩʪʘʚʣʝʥʳ ʩ ʜʝʡʩʪʚʠʪʝʣʴʥʳʤʠ dmY  ï 

ʪʝʤʠ, ʢʦʪʦʨʳʝ ʨʘʩʩʯʠʪʘʣʘ ʀʅʉ [28, 35, 58]. 

ʉ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʙʫʯʝʥʠʷ ʀʅʉ ʠ ʝʝ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʙʳʣʘ 

ʚʳʧʦʣʥʝʥʘ ʦʧʪʠʤʠʟʘʮʠʷ ʧʦʛʨʝʰʥʦʩʪʠ ʦʙʦʙʱʝʥʠʷ ʀʅʉ ʧʫʪʝʤ ʤʠʥʠʤʠʟʘʮʠʠ ʨʘʟʥʠʮʳ ʤʝʞʜʫ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʚʳʭʦʜʥʳʭ ʚʝʢʪʦʨʦʚ: ʞʝʣʘʝʤʳʤ 
dmY  ʠ ʜʝʡʩʪʚʠʪʝʣʴʥʳʤ dmY  [28, 35, 58]. 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʘʜʝʢʚʘʪʥʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʀʅʉ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʥʘʯʠʥʘʷ 

ʩʦ ʚʪʦʨʦʛʦ ʵʪʘʧʘ, ʢʦʪʦʨʦʝ ʟʘʢʣʶʯʘʣʦʩʴ ʚ ʪʦʤ, ʯʪʦ ʪʝ ʧʨʠʤʝʨʳ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʪʝʩʪʠʨʫʶʱʠʤʠ, 

ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʚ ʦʙʫʯʘʶʱʫʶ ʚʳʙʦʨʢʫ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʝʢʦʪʦʨʳʝ ʧʨʠʤʝʨʳ ʠʟ ʦʙʫʯʘʶʱʝʡ 

ʚʳʙʦʨʢʠ ʩʜʝʣʘʥʳ ʪʝʩʪʠʨʫʶʱʠʤʠ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʀʅʉ ʷʚʣʷʝʪʩʷ ʛʦʪʦʚʳʡ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʨʝʞʠʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʆʊʉ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ. 

ʐʝʩʪʦʡ ʵʪʘʧ ï ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʆʊʉ. ʆʙʫʯʝʥʥʘʷ ʀʅʉ ʧʦʣʫʯʠʣʘ 

ʩʧʦʩʦʙʥʦʩʪʴ ʘʜʝʢʚʘʪʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʝ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʛʝʥʝʨʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ 

ʪʘʢ ʞʝ, ʢʘʢ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʆʊʉ ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʆʊɼ. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʦʙʫʯʝʥʥʦʡ ʀʅʉ ʧʦʟʚʦʣʠʣʦ ʧʨʦʚʝʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʠʟʤʝʥʝʥʠʝ ʥʝʢʦʪʦʨʳʭ 

ʠʟ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʧʦʩʤʦʪʨʝʪʴ, ʢʘʢ ʧʨʠ ʵʪʦʤ ʤʝʥʷʶʪʩʷ ʚʳʭʦʜʥʳʝ ʟʥʘʯʝʥʠʷ. ʊʘʢʞʝ 

ʫʯʠʪʳʚʘʣʦʩʴ, ʯʪʦ ʚʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ʦʙʳʯʥʦ ʢʦʨʨʝʣʠʨʦʚʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ. ʅʘʧʨʠʤʝʨ, 

ʠʟʤʝʥʷʷ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠʣʠ ʫʩʣʦʚʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ, ʤʦʞʥʦ 

ʧʨʦʥʘʙʣʶʜʘʪʴ ʟʘ ʠʟʤʝʥʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʟʘʭʚʘʪʦʢ) ʆʊʉ. ɼʘʣʝʝ 

ʙʫʜʫʪ ʧʦʢʘʟʘʥʳ ʥʝʢʦʪʦʨʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʨʘʙʦʪʢʠ, ʦʙʫʯʝʥʠʷ ʠ 

ʧʨʠʤʝʥʝʥʠʷ ʀʅʉ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʆʊʉ ʚʦʟʚʝʜʝʥʠʷ ʥʘʩʳʧʠ ɾɼɿʇ ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤ 

ʨʝʞʠʤʝ. 

4.3. ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʮʝʜʫʨʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ ʚʦʟʚʝʜʝʥʠʷ ʥʘʩʳʧʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʟʝʤʣʷʥʦʛʦ ʧʦʣʦʪʥʘ 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʮʝʣʷʭ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʮʝʜʫʨʳ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʆʊʉ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ ʨʘʟʨʘʙʦʪʘʥ ʕʇʄ çʆʨʛʊʝʭʉʭʝʤʘè, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʚ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤ ʨʝʞʠʤʝ ʨʝʰʠʪʴ ʜʘʥʥʫʶ ʟʘʜʘʯʫ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʀʅʉ. ʄʦʜʫʣʴ ʩʦʩʪʦʠʪ ʠʟ 

ʧʨʦʛʨʘʤʤʥʦʡ ʦʙʦʣʦʯʢʠ, ʨʝʘʣʠʟʫʶʱʝʡ ʠʥʪʝʨʬʝʡʩ, ʠ ɹɼ çʆʨʛʊʝʭʉʭʝʤʘè, ʥʘʟʥʘʯʝʥʠʝʤ ʢʦʪʦʨʦʡ 

ʷʚʣʷʝʪʩʷ ʥʘʢʦʧʣʝʥʠʝ ʠ ʭʨʘʥʝʥʠʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʆʊʉ.  

ɼʣʷ ʧʨʠʤʝʨʘ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʜʫʨʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʆʊʉ ʨʘʩʩʤʦʪʨʝʥʳ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ ʥʘʩʳʧʝʡ ɾɼɿʇ ʥʘ ʪʨʝʭ ʫʯʘʩʪʢʘʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʧʦʧʝʨʝʯʥʳʤʠ 

ʧʨʦʬʠʣʷʤʠ ʥʘ ʨʠʩʫʥʢʘʭ 4.5-4.7. ʂʦʥʩʪʨʫʢʮʠʠ ʥʘʩʳʧʝʡ ʦʧʨʝʜʝʣʝʥʳ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʣʷʥʦʛʦ 

ʧʦʣʦʪʥʘ. 

ʅʘ ʚʩʝʭ ʪʨʝʭ ʫʯʘʩʪʢʘʭ ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʳʡ (ʧʣʦʜʦʨʦʜʥʳʡ) ʩʣʦʡ 

ʛʨʫʥʪʘ ʪʦʣʱʠʥʦʡ 0,3 ʤ, ʢʦʪʦʨʳʡ ʩʨʝʟʘʝʪʩʷ ʙʫʣʴʜʦʟʝʨʦʤ ʠ ʙʫʨʪʫʝʪʩʷ ʚ ʧʦʣʦʩʝ ʦʪʚʦʜʘ. 

ʊʘʢʞʝ ʥʘ ʚʩʝʭ ʪʨʝʭ ʫʯʘʩʪʢʘʭ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʫʩʠʣʝʥʠʝ ʦʩʥʦʚʘʥʠʷ ʥʘʩʳʧʠ ʜʚʫʤʷ ʩʣʦʷʤʠ 

ʛʝʦʪʝʢʩʪʠʣʷ ʠ ʫʢʣʘʜʢʘ ʛʠʜʨʦʠʟʦʣʷʮʠʦʥʥʦʡ ʤʝʤʙʨʘʥʳ. ʋʩʪʨʦʡʩʪʚʦ ʘʨʤʠʨʫʶʱʠʭ ʩʣʦʝʚ ʠʟ 

ʛʝʦʩʠʥʪʝʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʦʜʛʦʪʦʚʢʠ ʦʩʥʦʚʘʥʠʷ ʜʣʷ ʫʩʪʨʦʡʩʪʚʘ 

ʘʨʤʠʨʫʶʱʝʛʦ ʩʣʦʷ. ɼʣʷ ʵʪʦʛʦ ʛʨʫʥʪ ʚʳʨʘʚʥʠʚʘʝʪʩʷ ʙʫʣʴʜʦʟʝʨʦʤ, ʫʩʪʨʘʠʚʘʝʪʩʷ ʩʣʦʡ ʧʝʩʢʘ 

ʩʨʝʜʥʝʡ ʢʨʫʧʥʦʩʪʠ ʪʦʣʱʠʥʦʡ 0,1 ʤ, ʘ ʟʘʪʝʤ ʩʣʦʡ ʜʨʝʥʘʞʥʦʛʦ ʛʝʦʢʦʤʧʦʟʠʪʘ ʩ 

ʛʠʜʨʦʠʟʦʣʷʮʠʦʥʥʦʡ ʤʝʤʙʨʘʥʦʡ. ɿʘʪʝʤ ʫʢʣʘʜʳʚʘʝʪʩʷ ʘʨʤʠʨʫʶʱʠʡ ʩʣʦʡ ʠʟ ʛʝʦʪʝʢʩʪʠʣʷ, 

ʢʦʪʦʨʳʡ ʨʘʩʢʣʘʜʳʚʘʝʪʩʷ ʚʜʦʣʴ ʩ ʟʘʧʘʩʦʤ ʧʦ ʦʙʝʠʤ ʩʪʦʨʦʥʘʤ ʥʘʩʳʧʠ ʩ ʫʯʝʪʦʤ ʜʣʠʥʳ 

ʤʘʪʝʨʠʘʣʘ ʚ ʨʫʣʦʥʝ ʠ ʧʝʨʝʢʨʳʚʘʝʤʦʡ ʰʠʨʠʥʳ. ʈʫʣʦʥʳ ʛʝʦʪʝʢʩʪʠʣʷ ʩʦʝʜʠʥʷʶʪʩʷ 
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ʤʝʪʘʣʣʠʯʝʩʢʠʤʠ ʩʢʦʙʘʤʠ ʯʝʨʝʟ 1,5-2,0 ʤ, ʧʦʩʣʝ ʯʝʛʦ ʟʘʩʳʧʘʶʪʩʷ ʩʣʦʝʤ ʧʝʩʯʘʥʦ-ʱʝʙʝʥʦʯʥʦʡ 

ʩʤʝʩʠ ʬʨʘʢʮʠʡ 10-20 ʤʤ ʪʦʣʱʠʥʦʡ 0,5 ʤ. ʅʘ ʟʘʚʝʨʰʘʶʱʝʤ ʵʪʘʧʝ ʛʨʫʥʪ ʨʘʟʨʘʚʥʠʚʘʝʪʩʷ ʠ 

ʫʧʣʦʪʥʷʝʪʩʷ ʢʘʪʢʘʤʠ ʥʘ ʧʥʝʚʤʦʰʠʥʘʭ. 

 

 
ʈʠʩʫʥʦʢ 4.5 - ʇʦʧʝʨʝʯʥʳʡ ʧʨʦʬʠʣʴ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʥʘʩʳʧʠ ʥʘ ʫʯʘʩʪʢʝ ˉ1  

 

 
ʈʠʩʫʥʦʢ 4.6 - ʇʦʧʝʨʝʯʥʳʡ ʧʨʦʬʠʣʴ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʥʘʩʳʧʠ ʥʘ ʫʯʘʩʪʢʝ ˉ2  

 

 
ʈʠʩʫʥʦʢ 4.7 - ʇʦʧʝʨʝʯʥʳʡ ʧʨʦʬʠʣʴ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʥʘʩʳʧʠ ʥʘ ʫʯʘʩʪʢʝ ˉ3  

 

ʇʦʧʝʨʝʯʥʳʝ ʧʨʦʬʠʣʠ ʥʘʩʳʧʝʡ ʚ ʮʝʣʦʤ ʠʤʝʶʪ ʩʭʦʞʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʧʨʠʟʥʘʢʠ ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʦʩʥʦʚʘʥʠʡ. ɿʜʝʩʴ ʠʤʝʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʪʣʠʯʠʷ, ʯʪʦ ʧʨʦʜʠʢʪʦʚʘʥʦ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʫʯʘʩʪʢʦʚ. ʇʨʝʜʣʦʞʝʥʥʳʝ ʨʝʰʝʥʠʷ 

ʧʦ ʫʩʠʣʝʥʠʶ ʦʩʥʦʚʘʥʠʡ ʥʘʩʳʧʝʡ ʧʨʝʜʧʦʣʘʛʘʶʪ ʨʝʘʣʠʟʘʮʠʶ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʊʇ ʜʣʷ ʢʘʞʜʦʛʦ ʩʣʫʯʘʷ.  

ʅʠʞʝ ʙʫʜʝʪ ʜʘʥʦ ʦʧʠʩʘʥʠʝ ʊʇ ʚʦʟʚʝʜʝʥʠʷ ʥʘʩʳʧʝʡ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʫʯʘʩʪʢʘʭ, 

ʢʦʪʦʨʳʝ ʩʪʘʥʫʪ ʦʩʥʦʚʦʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʆʊʉ ʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʙʦʪʳ ʀʅʉ. ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʧʠʩʘʥʠʝ ʊʇ ʙʫʜʝʪ ʢʨʘʪʢʠʤ, ʙʝʟ ʧʨʠʚʷʟʢʠ ʢ ʦʙʲʝʤʘʤ ʨʘʙʦʪ ʠ ʫʢʘʟʘʥʠʷ 
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ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʘʰʠʥ, ʥʦ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʆʊʉ ʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʨʘʟʤʝʨʦʚ ʟʘʭʚʘʪʦʢ ʫʢʘʟʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʷʚʣʷʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤʠ ʠ ʫʯʠʪʳʚʘʶʪʩʷ. 

ɻʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʦʩʥʦʚʘʥʠʷ ʜʣʷ ʥʘʩʳʧʠ ʥʘ ʫʯʘʩʪʢʝ ˉ1 ʜʦ ʛʣʫʙʠʥʳ 0,3-7,0 ʤ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʣʝʜʫʶʱʠʤʠ ʚʠʜʘʤʠ ʛʨʫʥʪʘ: ʧʝʩʢʠ ʤʝʣʢʠʝ ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʠ ʚʣʘʞʥʳʝ ʠ 

ʚʦʜʦʥʘʩʳʱʝʥʥʳʝ; ʩʫʧʝʩʴ ʧʣʘʩʪʠʯʥʘʷ; ʛʣʠʥʘ ʪʫʛʦʧʣʘʩʪʠʯʥʘʷ; ʛʣʠʥʘ ʧʦʣʫʪʚʝʨʜʘʷ, ʥʘʙʫʭʘʶʱʘʷ; 

ʜʦʣʦʤʠʪʳ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʫʩʠʣʝʥʠʷ ʦʩʥʦʚʘʥʠʷ ʥʘʩʳʧʠ ʥʘ ʫʯʘʩʪʢʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʧʦʩʣʝ ʫʢʣʘʜʢʠ ʛʝʦʩʠʥʪʝʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʫʩʪʨʦʡʩʪʚʦ ʩʚʘʡ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʥʝʧʨʝʨʳʚʥʦʛʦ 

ʧʦʣʦʛʦ ʰʥʝʢʘ (ʅʇʐ) ʙʝʟ ʘʨʤʠʨʦʚʘʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʙʫʨʝʥʠʝ ʩʢʚʘʞʠʥ 

(ʜʠʘʤʝʪʨʦʤ 0,5 ʤ ʠ ʛʣʫʙʠʥʦʡ 5 ʤ) ʙʫʨʦʚʦʡ ʫʩʪʘʥʦʚʢʦʡ (ʥʘ ʙʘʟʝ ʵʢʩʢʘʚʘʪʦʨʘ): ʙʫʨʦʚʘʷ ʢʦʣʦʥʥʘ, 

ʩʦʩʪʦʷʱʘʷ ʠʟ ʧʦʣʳʭ ʰʥʝʢʦʚ, ʧʦʛʨʫʞʘʝʪʩʷ ʚ ʛʨʫʥʪ ʥʘ ʟʘʜʘʥʥʫʶ ʛʣʫʙʠʥʫ, ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʚʳʙʫʨʠʚʘʷ ʛʨʫʥʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ. ʂʦʛʜʘ ʰʥʝʢ ʜʦʩʪʠʛʘʝʪ ʧʨʦʝʢʪʥʦʡ ʛʣʫʙʠʥʳ, ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʧʦʜʘʯʘ ʙʝʪʦʥʘ ʢʣʘʩʩʘ çB15è ʙʝʪʦʥʦʥʘʩʦʩʦʤ ʚ ʧʦʣʦʩʪʴ ʙʫʨʦʚʦʡ ʢʦʣʦʥʥʳ ʯʝʨʝʟ ʧʦʣʳʡ ʰʥʝʢ. ɺ 

ʪʦ ʞʝ ʚʨʝʤʷ ʰʥʝʢ ʠʟʚʣʝʢʘʝʪʩʷ ʠʟ ʩʢʚʘʞʠʥʳ. ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʨʘʙʦʪʳ ʥʘ ʦʜʥʦʡ ʦʩʠ ʩʚʘʠ 

ʙʫʨʦʚʘʷ ʫʩʪʘʥʦʚʢʘ ʧʝʨʝʩʪʘʚʣʷʝʪʩʷ ʥʘ ʩʣʝʜʫʶʱʫʶ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʚʘʷʤʠ ʩʦʩʪʘʚʣʷʝʪ 2,5 

ʜʠʘʤʝʪʨʘ ʩʚʘʡ, ʘ ʩʚʘʡʥʳʝ ʧʦʣʷ ʦʙʨʘʟʫʶʪʩʷ ʚ ʬʦʨʤʝ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ, ʰʠʨʠʥʘ ʢʦʪʦʨʳʭ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʰʠʨʠʥʝ ʦʩʥʦʚʘʥʠʷ ʟʝʤʣʷʥʦʛʦ ʧʦʣʦʪʥʘ. 

ʇʦʩʣʝ ʥʘʙʦʨʘ ʧʨʦʯʥʦʩʪʠ ʙʝʪʦʥʘ, ʫʩʪʨʘʠʚʘʝʪʩʷ ʛʠʙʢʠʡ ʨʦʩʪʚʝʨʢ. ʆʥ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ 

ʩʣʦʝʚ ʱʝʙʥʷ ʪʦʣʱʠʥʦʡ ʧʦ 0,2 ʤ ʢʘʞʜʳʡ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʘʨʤʠʨʦʚʘʥʥʳʭ ʜʚʫʭʦʩʥʦʡ 

ʛʝʦʨʝʰʝʪʢʦʡ ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʠ ʚ ʜʚʘ ʩʣʦʷ. 

ɻʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʦʩʥʦʚʘʥʠʷ ʜʣʷ ʥʘʩʳʧʠ ʥʘ ʫʯʘʩʪʢʝ ˉ2 ʧʨʝʜʩʪʘʚʣʝʥʦ ʪʨʝʪʴʝʡ 

ʢʘʪʝʛʦʨʠʝʡ ʩʣʦʞʥʦʩʪʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʚʩʣʝʜʩʪʚʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʢʘʨʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ. ʂʘʨʩʪʦʚʳʝ ʧʦʣʦʩʪʠ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʨʘʟʣʠʯʥʦʡ ʛʣʫʙʠʥʝ, ʧʦ ʜʘʥʥʳʤ 

ʙʫʨʝʥʠʷ ʥʝ ʧʨʝʚʳʰʘʶʪ 0,8-1,5 ʤ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʥʘʩʳʧʠ 

ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʟʘʤʝʥʘ ʛʨʫʥʪʘ ʩʣʘʙʦʛʦ ʦʩʥʦʚʘʥʠʷ.  

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʫʩʠʣʝʥʠʷ ʦʩʥʦʚʘʥʠʷ ʥʘʩʳʧʠ ʥʘ ʫʯʘʩʪʢʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʨʘʟʨʘʙʦʪʢʫ ʛʨʫʥʪʘ ʵʢʩʢʘʚʘʪʦʨʦʤ ʠ ʝʛʦ ʧʦʩʣʝʜʫʶʱʠʡ ʚʳʚʦʟ ʘʚʪʦʩʘʤʦʩʚʘʣʘʤʠ ʚ ʦʪʚʘʣ. ɿʘʩʳʧʢʘ 

ʦʙʨʘʟʦʚʘʚʰʝʛʦʩʷ ʢʦʪʣʦʚʘʥʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠʚʦʟʥʳʤ ʧʝʩʯʘʥʳʤ ʛʨʫʥʪʦʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʵʢʩʢʘʚʘʪʦʨʘ, ʩ ʝʛʦ ʨʘʚʥʦʤʝʨʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʧʦ ʚʩʝʡ ʧʣʦʱʘʜʠ. ʇʦʩʣʝ ʟʘʩʳʧʢʠ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʣʘʥʠʨʦʚʢʘ ʧʦʚʝʨʭʥʦʩʪʠ ʙʫʣʴʜʦʟʝʨʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʜʦʣʴʥʳʭ ʧʨʦʭʦʜʦʚ 

ʩ ʧʝʨʝʢʨʳʪʠʝʤ ʧʨʝʜʳʜʫʱʠʭ ʧʨʦʭʦʜʦʚ ʥʘ 0,4-0,5 ʤ. ʇʦʩʣʝʜʥʠʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʧʦʩʣʦʡʥʦʝ 

ʫʧʣʦʪʥʝʥʠʝ ʦʩʥʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʢʘʪʢʘ ʥʘ ʧʥʝʚʤʦʰʠʥʘʭ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʪʠʚʦʢʘʨʩʪʦʚʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʠʥʷʪʳ ʫʩʠʣʝʥʠʝ ʦʩʥʦʚʘʥʠʷ ʥʘʩʳʧʠ ʛʝʦʩʠʥʪʝʪʠʯʝʩʢʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ.  

ɻʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʦʩʥʦʚʘʥʠʷ ʜʣʷ ʥʘʩʳʧʠ ʥʘ ʫʯʘʩʪʢʝ ˉ3 ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʧʨʦʩʘʜʦʯʥʳʤʠ ʛʨʫʥʪʘʤʠ (ʧrʣʝʚʘʪʦ-ʛʣʠʥʠʩʪʳʝ ʛʨʫʥʪʘʤʠ ʩ ʚʳʩʦʢʦʡ ʩʪʨʫʢʪʫʨʥʦʡ ʧʨʦʯʥʦʩʪʴʶ), 

ʢʦʪʦʨʳʝ ʧʨʠ ʫʚʣʘʞʥʝʥʠʠ ʠ ʥʘʛʨʫʟʢʝ ʟʥʘʯʠʪʝʣʴʥʦ ʦʩʝʜʘʶʪ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʫʩʠʣʝʥʠʷ ʦʩʥʦʚʘʥʠʷ ʥʘʩʳʧʠ ʥʘ ʫʯʘʩʪʢʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʧʦʩʣʝ ʫʢʣʘʜʢʠ ʛʝʦʩʠʥʪʝʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʘʨʤʠʨʦʚʘʥʠʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʛʨʫʥʪʦʮʝʤʝʥʪʥʳʭ 

ʤʠʢʨʦʩʚʘʡ ʜʠʘʤʝʪʨʦʤ 0,1 ʤ. ɼʣʷ ʵʪʦʛʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦʭʦʜʢʘ ʙʫʨʦʚʦʡ ʫʩʪʘʥʦʚʢʦʡ ʩ 

ʩʤʝʩʠʪʝʣʴʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʩʢʚʘʞʠʥʳ ʛʣʫʙʠʥʦʡ 2 ʤ. ʇʨʠ ʵʪʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʘʟʤʝʣʴʯʝʥʠʝ 

ʠ ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʛʨʫʥʪʘ ʩ ʧʦʜʘʚʘʝʤʦʡ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʮʝʤʝʥʪʥʦʡ ʩʫʩʧʝʥʟʠʝʡ. ɺ ʭʦʜʝ 

ʠʟʚʣʝʯʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ ʠʟ ʩʢʚʘʞʠʥʳ ʧʦʣʫʯʝʥʥʘʷ ʩʤʝʩʴ ʛʨʫʥʪʘ ʠ ʩʫʩʧʝʥʟʠʠ ʩʤʝʰʠʚʘʝʪʩʷ 

ʧʦʚʪʦʨʥʦ ʠ ʫʧʣʦʪʥʷʝʪʩʷ. ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʨʘʙʦʪʳ ʥʘ ʦʜʥʦʡ ʦʩʠ ʩʚʘʠ ʙʫʨʦʚʘʷ ʫʩʪʘʥʦʚʢʘ 

ʧʝʨʝʩʪʘʚʣʷʝʪʩʷ ʥʘ ʩʣʝʜʫʶʱʫʶ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʤʠʢʨʦʩʚʘʷʤʠ ʩʦʩʪʘʚʣʷʝʪ ʜʚʘ ʜʠʘʤʝʪʨʘ ʩʚʘʡ, 

ʘ ʩʚʘʡʥʳʝ ʧʦʣʷ ʦʙʨʘʟʫʶʪʩʷ ʚ ʬʦʨʤʝ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ, ʰʠʨʠʥʘ ʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʰʠʨʠʥʝ 

ʦʩʥʦʚʘʥʠʷ ʟʝʤʣʷʥʦʛʦ ʧʦʣʦʪʥʘ. 

ʇʦʩʣʝ ʥʘʙʦʨʘ ʧʨʦʯʥʦʩʪʠ ʛʨʫʥʪʦʮʝʤʝʥʪʥʦʡ ʩʤʝʩʴʶ, ʫʩʪʨʘʠʚʘʝʪʩʷ ʛʠʙʢʠʡ ʨʦʩʪʚʝʨʢ. ʆʥ 

ʩʦʩʪʦʠʪ ʩʣʦʝʚ ʱʝʙʥʷ ʪʦʣʱʠʥʦʡ ʧʦ 0,2 ʤ ʢʘʞʜʳʡ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʘʨʤʠʨʦʚʘʥʥʳʭ ʜʚʫʭʦʩʥʦʡ 

ʛʝʦʨʝʰʝʪʢʦʡ ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʠ ʚ ʜʚʘ ʩʣʦʷ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʚʦʟʚʝʜʝʥʠʷ ʪʝʣʘ ʥʘʩʳʧʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʦʪʩʳʧʢʫ 

ʜʨʝʥʠʨʫʶʱʝʛʦ ʛʨʫʥʪʘ ʘʚʪʦʩʘʤʦʩʚʘʣʘʤʠ. ʇʨʠ ʚʳʛʨʫʟʢʝ ʛʨʫʥʪ ʨʘʟʨʘʚʥʠʚʘʝʪʩʷ ʩʣʦʷʤʠ 

ʙʫʣʴʜʦʟʝʨʦʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚ ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ ʜʚʫʩʢʘʪʥʦʛʦ ʧʨʦʬʠʣʷ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ 
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ʦʧʪʠʤʘʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʛʨʫʥʪʘ ʟʘʧʣʘʥʠʨʦʚʘʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʣʠʚʦʤʦʝʯʥʦʡ ʤʘʰʠʥʳ. ɺ 

ʧʨʦʮʝʩʩʝ ʧʣʘʥʠʨʦʚʢʠ ʛʨʫʥʪ ʫʧʣʦʪʥʷʝʪʩʷ ʢʘʪʢʦʤ ʥʘ ʧʥʝʚʤʦʰʠʥʘʭ.  

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʫʩʪʨʦʡʩʪʚʘ ʚʪʦʨʦʛʦ (ʤʦʨʦʟʦʫʩʪʦʡʯʠʚʦʛʦ) ʟʘʱʠʪʥʦʛʦ ʩʣʦʷ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʦʪʩʳʧʢʫ ʘʚʪʦʩʘʤʦʩʚʘʣʘʤʠ ʥʘʯʘʣʴʥʦʛʦ ʩʣʦʷ ʜʨʝʥʠʨʫʶʱʝʛʦ ʛʨʫʥʪʘ (ʧʝʩʢʘ) ʥʘ 

ʧʦʜʛʦʪʦʚʣʝʥʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʝʛʦ ʧʦʩʣʦʡʥʫʶ ʧʣʘʥʠʨʦʚʢʫ ʙʫʣʴʜʦʟʝʨʦʤ ʠ ʫʧʣʦʪʥʝʥʠʝ ʢʘʪʢʦʤ 

ʥʘ ʧʥʝʚʤʦʰʠʥʘʭ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʫʩʪʨʦʡʩʪʚʘ ʧʝʨʚʦʛʦ ʟʘʱʠʪʥʦʛʦ ʩʣʦʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʦʪʩʳʧʢʫ ʘʚʪʦʩʘʤʦʩʚʘʣʘʤʠ ʱʝʙʝʥʦʯʥʦ-ʛʨʘʚʠʡʥʦ-ʧʝʩʯʘʥʦʡ ʩʤʝʩʠ, ʝʝ ʨʘʟʨʘʚʥʠʚʘʥʠʝ 

ʙʫʣʴʜʦʟʝʨʦʤ ʠ ʫʧʣʦʪʥʝʥʠʝ ʢʘʪʢʦʤ ʥʘ ʧʥʝʚʤʦʰʠʥʘʭ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʫʢʨʝʧʣʝʥʠʷ ʦʪʢʦʩʦʚ ʥʘʩʳʧʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʧʣʘʥʠʨʦʚʢʦʡ ʵʢʩʢʘʚʘʪʦʨʦʤ-

ʧʣʘʥʠʨʦʚʱʠʢʦʤ. ɿʘʪʝʤ ʘʚʪʦʩʘʤʦʩʚʘʣʘʤʠ ʠʟ ʧʦʣʦʩʳ ʦʪʚʦʜʘ ʟʘʚʦʟʠʪʩʷ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʳʡ 

ʩʣʦʡ ʠ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʦʪʢʦʩʘʤ. ɼʘʣʝʝ ʚʥʘʭʣʝʩʪ ʫʢʣʘʜʳʚʘʶʪʩʷ ʛʝʦʤʘʪʳ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʪʨʘʚʦʩʝʷʥʠʷ (ʛʠʜʨʦʧʦʩʝʚ), ʜʣʷ ʢʦʪʦʨʦʛʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʘʰʠʥʳ-ʛʠʜʨʦʩʝʷʣʢʠ.  

ʅʘ ʦʩʥʦʚʝ ʦʧʠʩʘʥʥʳʭ ʊʇ ʚʦʟʚʝʜʝʥʠʷ ʥʘʩʳʧʠ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʧʨʠʤʝʥʝʥʠʷ ʀʅʉ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʆʊʉ ʙʳʣ ʧʨʦʚʝʜʝʥ ʵʢʩʧʝʨʠʤʝʥʪ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʪʨʝʭ 

ʵʪʘʧʦʚ: 

¶ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʆʊɼ ʦʪʜʝʣʴʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʆʊʉ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʆʊʉ ʚʦʟʚʝʜʝʥʠʷ ʥʘʩʳʧʠ ɾɼɿʇ ʩ ʫʯʝʪʦʤ ʝʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ; 

¶ ʧʦʜʛʦʪʦʚʢʠ ʚʳʙʦʨʢʠ ʜʘʥʥʳʭ (ʬʨʘʛʤʝʥʪʦʚ ʆʊʉ ʚ ʚʠʜʝ ʟʘʭʚʘʪʦʢ) ʠ ʧʨʠʤʝʥʝʥʠʠ 
ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ, ʦʙʫʯʝʥʠʷ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʀʅʉ; 

¶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ ʩ ʦʙʫʯʝʥʥʦʡ ʀʅʉ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʆʊʉ ʠ 
ʩʨʘʚʥʝʥʠʷ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʆʊɼ.  

ɺ ʨʘʤʢʘʭ ʧʝʨʚʦʛʦ ʵʪʘʧʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʆʊʉ ʚʦʟʚʝʜʝʥʠʷ ʥʘʩʳʧʝʡ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ 

ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʆʊɼ (ʨʠʩʫʥʢʠ 4.10-4.12). 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʧʨʦʚʦʜʠʤʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʘ ʧʦʜʛʦʪʦʚʣʝʥʘ ʚʳʙʦʨʢʘ ʜʘʥʥʳʭ, 

ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʝʨʝʯʝʥʴ ʩʦʧʦʩʪʘʚʣʝʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ 

ʚʳʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʢʦʜʠʨʦʚʘʥʥʦʡ ʬʦʨʤʝ (ʪʘʙʣʠʮʘ 4.1). 

 

 
ʈʠʩʫʥʦʢ 4.10 - ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʩʦʦʨʫʞʝʥʠʷ ʟʝʤʣʷʥʦʛʦ ʧʦʣʦʪʥʘ ʩ 

ʧʦʚʳʰʝʥʠʝʤ ʧʨʦʯʥʦʩʪʠ ʦʩʥʦʚʘʥʠʷ ʧʫʪʝʤ ʫʩʪʨʦʡʩʪʚʘ ʩʚʘʡ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʥʝʧʨʝʨʳʚʥʦʛʦ 

ʧʦʣʦʛʦ ʰʥʝʢʘ (ʅʇʐ)  

 

https://izd-mn.com/


ȳɋɏɖɔɗɋɘɋɈɆɥ ɕɔɊɊɋɖɌɐɆ ɘɋɛɓɔɑɔɉɎɝɋɗɐɔɉɔ ɕɖɔɋɐɘɎɖɔɈɆɓɎɥ 
Ɏ ɖɋɉəɑɎɖɔɈɆɓɎɥ Ɉ ɌɋɑɋɍɓɔɊɔɖɔɌɓɔɒ ɗɘɖɔɎɘɋɑɢɗɘɈɋ 

Ȧ.Ȩ. ȵɔɑɥɓɗɐɎɏ 

 

 

https://izd-mn.com/ 72 

 

 
ʈʠʩʫʥʦʢ 4.11 - ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʩʦʦʨʫʞʝʥʠʷ ʟʝʤʣʷʥʦʛʦ ʧʦʣʦʪʥʘ ʩ 

ʧʦʚʳhʝʥʠʝʤ ʧʨʦʯʥʦʩʪʠ ʦʩʥʦʚʘʥʠʷ ʧʫʪʝʤ ʟʘʤʝʥʳ ʛʨʫʥʪʘ  

 

 
ʈʠʩʫʥʦʢ 4.12 - ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʩʦʦʨʫʞʝʥʠʷ ʟʝʤʣʷʥʦʛʦ ʧʦʣʦʪʥʘ ʩ 

ʧʦʚʳʰʝʥʠʝʤ ʧʨʦʯʥʦʩʪʠ ʦʩʥʦʚʘʥʠʷ ʧʫʪʝʤ ʘʨʤʠʨʦʚʘʥʠʷ ʛʨʫʥʪʦʮʝʤʝʥʪʥʳʤʠ ʤʠʢʨʦʩʚʘʷʤʠ  

 

ʊʘʙʣʠʮʘ 4.1 - ʌʨʘʛʤʝʥʪ ʚʳʙʦʨʢʠ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʝʡ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠ ʚʳʭʦʜʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʦʙʫʯʝʥʠʷ, ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ  

X1 X2 X3 X4 X5 Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 Y10 

1 8 18 7 12 2 7 0 24 29 37 43 47 50 54 

1 4 6 18 6 3 6 13 0 32 37 43 48 50 55 

1 9 15 9 7 2 8 15 24 34 39 0 46 51 0 

1 6 7 9 9 2 7 12 21 35 40 42 47 50 0 

1 7 13 7 5 1 9 12 20 33 36 40 43 48 0 

1 8 16 19 9 2 6 12 0 35 39 43 46 49 53 

1 4 18 14 11 3 4 15 23 0 39 43 48 49 54 

1 9 6 18 10 2 5 0 26 31 39 41 46 50 0 

2 8 17 16 6 1 7 18 20 30 0 42 45 50 55 

2 8 10 6 6 2 5 12 27 29 37 42 47 51 0 

2 9 17 16 14 2 5 9 26 28 38 42 47 49 0 

 

ʅʘ ʨʠʩʫʥʢʝ 4.13 ʧʨʝʜʩʪʘʚʣʝʥ ʬʨʘʛʤʝʥʪ ʨʘʙʦʪʳ ʕʇʄ çʆʨʛʊʝʭʉʭʝʤʘè ʚʢʣʘʜʢʠ 

çʅʝʡʨʦʩʠʤʫʣʷʪʦʨ-ʇʘʨʘʤʝʪʨʳ ʀʅʉè. ɿʜʝʩʴ ʟʘʜʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʀʅʉ: ʢʦʣʠʯʝʩʪʚʦ 

ʩʣʦʝʚ, ʢʦʣʠʯʝʩʪʚʦ ʥʝʡʨʦʥʦʚ ʚ ʩʣʦʷʭ, ʢʦʵʬʬʠʮʠʝʥʪ ʠʤʧʫʣʴʩʘ, ʢʨʫʪʠʟʥʘ ʩʠʛʤʦʠʜʥʦʡ ʬʫʥʢʮʠʠ, 

ʩʢʦʨʦʩʪʴ ʦʙʫʯʝʥʠʷ ʠ ʩʜʚʠʛ ʩʝʪʠ. ʇʘʨʘʤʝʪʨʳ ʦʧʨʝʜʝʣʷʶʪ ʢʦʣʠʯʝʩʪʚʦ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ (ʩʣʦʡ 1), 

ʚʳʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ (ʩʣʦʡ 7) ʠ ʢʦʣʠʯʝʩʪʚʦ ʩʢʨʳʪʳʭ ʩʣʦʝʚ ʠ ʥʝʡʨʦʥʦʚ ʚ ʥʠʭ. ɼʘʥʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʩʝʪʠ, ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʚ ʧ. 4.2 ʠ ʝʝ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʦʙʫʯʝʥʠʷ. 
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ʈʠʩʫʥʦʢ 4.13 - ʌʨʘʛʤʝʥʪ ʨʘʙʦʪʳ ʕʇʄ çʆʨʛʊʝʭʉʭʝʤʘè, ʚʢʣʘʜʢʠ çʅʝʡʨʦʩʠʤʫʣʷʪʦʨ-

ʇʘʨʘʤʝʪʨʳ ʀʅʉè 

 

ʅʘ ʨʠʩʫʥʢʝ 4.14 ʧʨʝʜʩʪʘʚʣʝʥ ʬʨʘʛʤʝʥʪ ʨʘʙʦʪʳ ʕʇʄ çʆʨʛʊʝʭʉʭʝʤʘè ʚʢʣʘʜʢʠ 

çʅʝʡʨʦʩʠʤʫʣʷʪʦʨ-ʉʪʨʫʢʪʫʨʘ ʀʅʉè. ɺʢʣʘʜʢʘ ʩʦʜʝʨʞʠʪ ʛʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʩʪʨʫʢʪʫʨʳ 

ʀʅʉ, ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʟʘʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʥʘ ʚʢʣʘʜʢʝ çʇʘʨʘʤʝʪʨʳ ʀʅʉè. 

ʅʘ ʨʠʩʫʥʢʝ 4.15 ʧʨʝʜʩʪʘʚʣʝʥ ʬʨʘʛʤʝʥʪ ʨʘʙʦʪʳ ʕʇʄ çʆʨʛʊʝʭʉʭʝʤʘè ʚʢʣʘʜʢʠ 

çʅʝʡʨʦʩʠʤʫʣʷʪʦʨ-ʆʙʫʯʝʥʠʝ ʀʅʉè. ʆʙʫʯʝʥʠʝ ʧʨʦʚʝʜʝʥʦ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʟʥʘʯʝʥʠʡ ʠʟ 

ʚʳʙʦʨʢʠ ʜʘʥʥʳʭ. 

ɺ ʕʇʄ ʧʨʝʜʦʩʪʘʚʣʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʫʯʠʪʴ ʀʅʉ ʠ ʦʩʫʱʝʩʪʚʠʪʴ ʢʦʥʪʨʦʣʴ ʦʙʫʯʝʥʠʷ 

ʧʫʪʝʤ ʚʚʦʜʘ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʥʘʧʨʠʤʝʨ, ʠʟ ʪʝʩʪʠʨʫʶʱʝʡ ʚʳʙʦʨʢʠ. ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʦʧʦʣʦʛʠʠ ʀʅʉ ʦʙʫʯʝʥʠʝ ʙʳʣʦ ʟʘʚʝʨʰʝʥʦ ʥʘ 638917-ʡ ʵʧʦʭʝ, ʘ 

ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʘʷ ʦʰʠʙʢʘ ʩʦʩʪʘʚʠʣʘ 0,049997 ʧʨʠ ʜʦʧʫʩʪʠʤʦʡ ʦʰʠʙʢʝ ʦʙʫʯʝʥʠʷ ʀʅʉ 0,05.  

ʅʘ ʚʢʣʘʜʢʝ çʆʙʫʯʝʥʠʝ ʀʅʉè ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ ʩʠʥʘʧʪʠʯʝʩʢʠʭ 

ʚʝʩʦʚ ʥʝʡʨʦʥʥʳʭ ʩʚʷʟʝʡ ʩ ʮʝʣʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʫʯʝʥʠʷ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʨʝʩʫʨʩʦʚ ʊʇ. ɼʣʷ ʵʪʦʛʦ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʛʨʫʟʢʠ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʚʝʩʦʚ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʙʫʯʝʥʠʝ ʀʅʉ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʚʝʩʪʠ ʦʜʠʥ ʨʘʟ (ʧʨʠ ʫʩʣʦʚʠʠ 

ʜʦʩʪʠʞʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʫʯʝʥʠʷ) ʠ ʟʘʪʝʤ ʪʦʣʴʢʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʧʦʣʫʯʝʥʥʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʚʝʩʦʚ ʥʝʡʨʦʥʥʳʭ ʩʚʷʟʝʡ. ʆʜʥʘʢʦ ʧʦʷʚʣʝʥʠʝ ʫ ʉʇʆ ʥʦʚʳʭ 

ʨʝʩʫʨʩʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʣʠ ʠʭ ʩʦʢʨʘʱʝʥʠʝ ʩʢʦʨʝʝ ʚʩʝʛʦ ʧʦʪʨʝʙʫʝʪ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ 

ʚʳʙʦʨʢʫ ʜʘʥʥʳʭ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʦʪʨʝʙʫʝʪʩʷ ʧʝʨʝʦʙʫʯʠʪʴ ʀʅʉ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʘʷ ʤʝʨʘ, ʪʘʢ ʢʘʢ 

ʙʫʜʝʪ ʦʙʝʩʧʝʯʝʥʘ ʘʜʝʢʚʘʪʥʦʩʪʴ ʚ ʧʣʘʥʠʨʦʚʘʥʠʠ ʨʝʩʫʨʩʦʚ ʊʇ. 

ʅʘ ʨʠʩʫʥʢʝ 4.16 ʧʨʝʜʩʪʘʚʣʝʥ ʬʨʘʛʤʝʥʪ ʨʘʙʦʪʳ ʕʇʄ çʆʨʛʊʝʭʉʭʝʤʘè ʚʢʣʘʜʢʘ çʈʘʩʯʝʪè 

ʩ ʵʣʝʤʝʥʪʘʤʠ (ʟʘʭʚʘʪʢʘʤʠ ʠ ʠʭ ʦʧʠʩʘʥʠʝʤ) ʆʊʉ ʜʣʷ ʫʯʘʩʪʢʘ ˉ1. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʨʘʙʦʪʳ 

ʤʦʜʫʣʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʫʯʝʥʠʷ ʀʅʉ. ɼʣʷ ʵʪʦʛʦ ʜʣʷ ʨʝʞʠʤʘ 

çɾʝʣʝʟʥʦʜʦʨʦʞʥʦʝ ʟʝʤʣʷʥʦʝ ʧʦʣʦʪʥʦè ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʦʣʥʠʪʴ (ʚʳʙʨʘʪʴ ʠʟ ʩʧʠʩʢʦʚ) ʧʦʣʷ ʚ 

ʛʨʫʧʧʝ çɺʭʦʜʥʳʝ ʜʘʥʥʳʝè. 
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ʈʠʩʫʥʦʢ 4.14 - ʌʨʘʛʤʝʥʪ ʨʘʙʦʪʳ ʕʇʄ çʆʨʛʊʝʭʉʭʝʤʘè, ʚʢʣʘʜʢʘ çʅʝʡʨʦʩʠʤʫʣʷʪʦʨ-ʉʪʨʫʢʪʫʨʘ 

ʀʅʉè  

 

 
ʈʠʩʫʥʦʢ 4.15 - ʌʨʘʛʤʝʥʪ ʨʘʙʦʪʳ ʕʇʄ çʆʨʛʊʝʭʉʭʝʤʘè, ʚʢʣʘʜʢʘ çʅʝʡʨʦʩʠʤʫʣʷʪʦʨ-ʆʙʫʯʝʥʠʝ 

ʀʅʉè  
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ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ ʦʧʨʝʜʝʣʝʥʳ ʢʘʢ: 

¶ X1 ï ʢʘʪʝʛʦʨʠʷ çʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʆʊʉè: ʥʘʩʳʧʴ (1); ʦʙʳʯʥʘʷ (0). ʊʦʛʜʘ X1=1; 

¶ X2 ï ʢʘʪʝʛʦʨʠʷ çʇʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷè: ʢʣʠʤʘʪʠʯʝʩʢʠʡ ʨʘʡʦʥ - IIɺ (2); 

ʪʝʤʧʝʨʘʪʫʨʘ ï ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʘʷ (2); ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ï ʫʤʝʨʝʥʥʘʷ (1); ʦʩʘʜʢʠ ï ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ (2). ʊʦʛʜʘ X2=7; 

¶ X3 ï ʢʘʪʝʛʦʨʠʷ çʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷè: ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ 

ʤʝʩʪʥʦʩʪʠ ʠ ʭʘʨʘʢʪʝʨ ʩʣʘʛʘʶʱʠʭ ʝʝ ʧʦʨʦʜ - ʦʩʘʜʦʯʥʳʝ, ʤʘʛʤʘʪʠʯʝʩʢʠʝ ʠ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʝ 

ʛʦʨʥʳʝ ʧʦʨʦʜʳ (3); ʛʨʫʥʪʳ ï ʧʝʩʢʠ, ʩʫʧʝʩʴ, ʛʣʠʥʘ, ʜʦʣʦʤʠʪʳ (6); ʨʝʣʴʝʬ ï ʧʣʦʩʢʠʡ (0); 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ï ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʛʨʫʥʪʦʚʳʭ ʚʦʜ (1); ʤʝʨʟʣʦʪʘ ï ʦʪʩʫʪʩʪʚʫʝʪ (0); 

ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ï ʧʦʜʪʦʧʣʝʥʠʷ (3); ʩʝʡʩʤʠʯʥʦʩʪʴ ï ʦʯʝʥʴ ʩʣʘʙʘʷ (0). ʊʦʛʜʘ X3=13; 

¶ X4 ï ʢʘʪʝʛʦʨʠʷ çʂʦʥʩʪʨʫʢʮʠʷ ʆɾɼʇè: ʦʩʥʦʚʘʥʠʝ ï ʛʝʦʩʠʥʪʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ (1), 

ʙʫʨʦʥʘʙʠʚʥʳʝ ʩʚʘʠ (1), ʙʝʟ ʘʨʤʘʪʫʨʥʦʛʦ ʢʘʨʢʘʩʘ (0); ʪʝʣʦ-ʥʘʩʳʧʠ ï ʜʨʝʥʠʨʫʶʱʠʡ ʛʨʫʥʪ (1), 

ʟʘʱʠʪʥʳʡ ʩʣʦʡ ˉ1 ï ʧʝʩʦʢ (1), ʟʘʱʠʪʥʳʡ ʩʣʦʡ ˉ2 ï ʱʝʙʝʥʦʯʥʦ-ʛʨʘʚʠʡʥʦ-ʧʝʩʯʘʥʘʷ ʩʤʝʩʴ (1); 

ʦʪʢʦʩʳ ï ʛʝʦʤʘʪʳ (1), ʪʨʘʚʘʦʩʝʷʥʠʝ (1). ʊʦʛʜʘ X4=7; 

¶ X5 ï ʢʘʪʝʛʦʨʠʷ çʋʩʣʦʚʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪè: ʪʨʘʥʩʧʦʨʪʥʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʫʯʘʩʪʢʘ ï 

ʩʨʝʜʥʷʷ (1); ʥʘʣʠʯʠʝ ʠʩʪʦʯʥʠʢʦʚ ʚʦʜʳ ï ʝʩʪʴ (1); ʩʪʝʩʥʝʥʥʦʩʪʴ ï ʦʪʩʫʪʩʪʚʫʝʪ (0); ʦʭʨʘʥʥʘʷ ʟʦʥʘ ï 

ʦʪʩʫʪʩʪʚʫʝʪ (0); ʜʦʩʪʫʧʥʦʩʪʴ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ ï ʚʳʩʦʢʘʷ (2); ʫʨʦʚʝʥʴ ʧʨʠʤʝʥʷʝʤʦʡ ʩʪʨʦʠʪʝʣʴʥʦʡ 

ʪʝʭʥʠʢʠ ï ʩʨʝʜʥʠʡ (1). X5 = 5. 

ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʥʘ ʢʥʦʧʢʫ çʈʘʩʯʝʪ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʀʅʉè ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʘʨʠʘʥʪ ʆʊʉ.  

ʅʘ ʨʠʩʫʥʢʝ 4.17 ʥʘ ʚʢʣʘʜʢʝ çʆʨʛʊʝʭʉʭʝʤʘè ʨʝʟʫʣʴʪʘʪ ʨʘʩʯʝʪʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʀʅʉ 

ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʛʨʘʬʠʯʝʩʢʦʡ ʬʦʨʤʝ ʩ ʦʧʠʩʘʥʠʝʤ ʟʘʭʚʘʪʦʢ. 

 

 

ʈʠʩʫʥʦʢ 4.16 - ʌʨʘʛʤʝʥʪ ʨʘʙʦʪʳ ʕʇʄ çʆʨʛʊʝʭʉʭʝʤʘè, ʚʢʣʘʜʢʘ çʈʘʩʯʝʪè ʩ ʵʣʝʤʝʥʪʘʤʠ ʆʊʉ 

ʚ ʢʦʜʠʨʦʚʘʥʥʦʡ ʬʦʨʤʝ ʜʣʷ ʫʯʘʩʪʢʘ ˉ1  
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ʈʠʩʫʥʦʢ 4.17 - ʌʨʘʛʤʝʥʪ ʨʘʙʦʪʳ ʕʇʄ çʆʨʛʊʝʭʉʭʝʤʘè, ʚʢʣʘʜʢʘ çʆʨʛʊʝʭʉʭʝʤʘè ʩ 

ʵʣʝʤʝʥʪʘʤʠ (ʟʘʭʚʘʪʢʘʤʠ ʠ ʠʭ ʦʧʠʩʘʥʠʝʤ) ʆʊʉ ʜʣʷ ʫʯʘʩʪʢʘ ˉ1  
 

ɹʳʣʠ ʚʚʝʜʝʥʳ ʜʘʥʥʳʝ ʜʣʷ ʪʨʝʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʩʣʫʯʘʝʚ. ʇʨʠ ʵʪʦʤ ʆʊʉ, ʧʦʣʫʯʝʥʥʘʷ 

ʜʣʷ ʥʘʩʳʧʠ ʥʘ ʫʯʘʩʪʢʝ ˉ1 (ʨʠʩʫʥʦʢ 4.18), ʷʚʣʷʣʘʩʴ ʯʘʩʪʴʶ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ ʜʘʥʥʳʭ ʠ 

ʨʝʟʫʣʴʪʘʪ ʧʦʜʪʚʝʨʜʠʣ ʘʜʝʢʚʘʪʥʦʩʪʴ ʦʙʫʯʝʥʠʷ ʀʅʉ, ʘ ʪʘʢʞʝ ʧʦʚʪʦʨʠʣʘ ʩʭʝʤʫ, ʧʦʣʫʯʝʥʥʫʶ 

ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʆʊɼ. ʆʊʉ, ʧʦʣʫʯʝʥʥʘʷ ʜʣʷ ʥʘʩʳʧʠ ʥʘ ʫʯʘʩʪʢʝ ˉ2 (ʨʠʩʫʥʦʢ 4.19), ʷʚʣʷʣʘʩʴ 

ʯʘʩʪʴʶ ʪʝʩʪʠʨʫʶʱʝʡ ʚʳʙʦʨʢʠ ʠ ʜʣʷ ʚʚʝʜʝʥʥʳʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʪʘʢʞʝ ʧʦʢʘʟʘʣʘ 

ʧʨʘʚʠʣʴʥʦʩʪʴ ʦʙʫʯʝʥʠʷ ʀʅʉ ʩ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʩʭʝʤʳ, ʧʦʣʫʯʝʥʥʦʡ ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʆʊɼ. ɸ 

ʚʦʪ ʆʊʉ, ʧʦʣʫʯʝʥʥʘʷ ʜʣʷ ʥʘʩʳʧʠ ʥʘ ʫʯʘʩʪʢʝ ˉ3 (ʨʠʩʫʥʦʢ 4.20), ʙʳʣʘ ʩʬʦʨʤʠʨʦʚʘʥʘ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʫʯʝʥʠʷ ʀʅʉ, ʪʘʢ ʢʘʢ ʚʚʝʜʝʥʥʘʷ ʢʦʤʙʠʥʘʮʠʷ ʠʩʭʦʜʥʳʭ 

ʜʘʥʥʳʭ ʥʝ ʫʯʘʩʪʚʦʚʘʣʘ ʚ ʦʙʫʯʘʶʱʝʤ ʧʨʦʮʝʩʩʝ. ʅʦ ʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʆʊʉ ʩʦʚʧʘʣʘ ʩ ʩʭʝʤʦʡ, 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʆʊɼ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʠʣʠ ʪʦʯʥʦ ʧʦʚʪʦʨʠʪʴ ʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʤ ʨʝʞʠʤʝ ʆʊʉ, 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʀʅʉ ʫʩʧʝʰʥʦ ʩʧʨʘʚʠʣʘʩʴ ʩ ʧʦʩʪʘʚʣʝʥʥʳʤʠ 

ʟʘʜʘʯʘʤʠ, ʚʳʜʘʚ ʧʨʘʚʠʣʴʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʟʘʭʚʘʪʦʢ ʜʣʷ ʟʘʜʘʥʥʳʭ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ.  
 

 

ʈʠʩʫʥʦʢ 4.18 - ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʩʦʦʨʫʞʝʥʠʷ ʟʝʤʣʷʥʦʛʦ ʧʦʣʦʪʥʘ, 

ʧʦʣʫʯʝʥʥʘʷ ʩ ʧʦʤʦʱʴʶ ʀʅʉ ʜʣʷ ʫʯʘʩʪʢʘ ˉ1  

Y-1 Y-9 Y-12 Y-20 Y-33 Y-36 Y-40 Y-43 Y-48 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://izd-mn.com/


ȳɋɏɖɔɗɋɘɋɈɆɥ ɕɔɊɊɋɖɌɐɆ ɘɋɛɓɔɑɔɉɎɝɋɗɐɔɉɔ ɕɖɔɋɐɘɎɖɔɈɆɓɎɥ 
Ɏ ɖɋɉəɑɎɖɔɈɆɓɎɥ Ɉ ɌɋɑɋɍɓɔɊɔɖɔɌɓɔɒ ɗɘɖɔɎɘɋɑɢɗɘɈɋ 

Ȧ.Ȩ. ȵɔɑɥɓɗɐɎɏ 

 

 

https://izd-mn.com/ 77 

 

 

 

ʈʠʩʫʥʦʢ 4.19 - ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʩʦʦʨʫʞʝʥʠʷ ʟʝʤʣʷʥʦʛʦ ʧʦʣʦʪʥʘ, 

ʧʦʣʫʯʝʥʥʘʷ ʩ ʧʦʤʦʱʴʶ ʀʅʉ ʜʣʷ ʫʯʘʩʪʢʘ ˉ2  

 

 

ʈʠʩʫʥʦʢ 4.20 - ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʩʦʦʨʫʞʝʥʠʷ ʟʝʤʣʷʥʦʛʦ ʧʦʣʦʪʥʘ, 

ʧʦʣʫʯʝʥʥʘʷ ʩ ʧʦʤʦʱʴʶ ʀʅʉ ʜʣʷ ʫʯʘʩʪʢʘ ˉ3  

 

ʈʘʟʚʠʪʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʦʧʝʨʘʪʠʚʥʦʤʫ ʧʦʣʫʯʝʥʠʶ 

ʆʊʉ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʆʊɼ ʢʘʢ ʥʘ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʆɾɼʇ, ʪʘʢ ʠ ʥʘ ʩʪʘʜʠʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʫʯʝʪʦʤ ʠʟʤʝʥʝʥʠʷ ʫʩʣʦʚʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ. 
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ɻʣʘʚʘ 5. ʉʠʥʪʝʟ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʜʣʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʝʢʫʨʨʝʥʪʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ 

5.1. ʄʝʪʦʜʳ ʩʠʥʪʝʟʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʜʣʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʧʦʜʭʦʜʳ ʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ 

ʚʦʟʚʝʜʝʥʠʷ ʆɾɼʇ, ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʠ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʄʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʘʷ ʦʧʪʠʤʠʟʘʮʠʷ ʊʇ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ 

ʠʟʜʝʨʞʢʠ ɾɼʉ, ʧʦʚʳʩʠʪʴ ʥʘʜʝʞʥʦʩʪʴ ʚʦʟʚʦʜʠʤʳʭ ʆɾɼʇ ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʉʇʆ. 

ɿʘʜʘʯʠ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ɾɼʉ ʘʢʪʫʘʣʴʥʳ ʥʝ ʪʦʣʴʢʦ ʥʘ ʩʪʘʜʠʠ ʠʭ 

ʨʘʟʨʘʙʦʪʢʠ, ʥʦ ʠ ʥʘ ʩʪʘʜʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ. ʕʪʠ ʟʘʜʘʯʠ ʜʦʣʞʥʳ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ 

ʫʣʫʯʰʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʚʝʜʝʥʠʷ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʆɾɼʇ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʥʝʥʠʝ 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʜʣʷ ʛʠʙʢʦʡ ʥʘʩʪʨʦʡʢʠ ʊʇ ʧʦʜ ʠʟʤʝʥʷʝʤʳʝ ʫʩʣʦʚʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ. 

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʘʩʧʝʢʪʦʚ ʨʘʟʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʕʪʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʘʟʨʘʙʦʪʢʫ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ɾɼʉ, ʚʢʣʶʯʘʶʱʫʶ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʊʇ ʠ ʩʦʟʜʘʥʠʝ ʆʊɼ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʇʇʈ ʠ 

ʊʈ [6, 68]. 

ʉ ʫʯʝʪʦʤ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʝ ʪʝʭʥʦʣʦʛʠʠ ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 

ʜʚʘ ʪʠʧʘ: 

1) ʠʤʧʝʨʘʪʠʚʥʘʷ ʪʝʭʥʦʣʦʛʠʷ - ʚʢʣʶʯʘʝʪ ʢʦʤʧʣʝʢʪʳ ʨʘʙʦʪ, ʥʝʦʙʭʦʜʠʤʳʝ ʠ ʜʦʩʪʘʪʦʯʥʳʝ 

ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ ʩ ʫʯʝʪʦʤ ʨʝʘʣʴʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʡ ʠ ʨʝʩʫʨʩʥʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʉʇʆ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʨʘʟʨʘʙʦʪʢʘ ʊʇ ʧʨʠʟʚʘʥʘ ʦʙʝʩʧʝʯʠʪʴ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʳʡ 

ʧʝʨʝʯʝʥʴ ʨʘʙʦʪ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʛʠʙʢʦʡ ʥʘʩʪʨʦʡʢʠ ʚ ʫʩʣʦʚʠʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

2) ʜʠʩʢʨʝʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ - ʚʢʣʶʯʘʝʪ ʧʨʦʮʝʩʩ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ 

ʜʦʩʪʠʞʝʥʠʷʭ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʦʠʪ ʦʩʚʦʠʪʴ ʉʇʆ. ʂʦʤʧʣʝʢʪʳ ʨʘʙʦʪ 

ʜʠʩʢʨʝʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ, ʚʢʣʶʯʘʷ ʩʦʢʨʘʱʝʥʠʝ ʟʘʪʨʘʪ 

ʪʨʫʜʘ, ʩʨʝʜʩʪʚ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʤʘʪʝʨʠʘʣʦʚ ʠ ʵʥʝʨʛʠʠ. ɸ ʨʘʟʨʘʙʦʪʢʘ ʊʇ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʢʣʶʯʝʥʠʝ 

ʚ ʢʦʤʧʣʝʢʪ ʪʘʢʠʭ ʨʘʙʦʪ, ʢʦʪʦʨʳʝ ʥʝ ʚʭʦʜʷʪ ʚ ʥʦʨʤʘʪʠʚʥʳʝ ʩʙʦʨʥʠʢʠ, ʥʦ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʦʙʣʘʜʘʶʪ ʧʨʠʟʥʘʢʘʤʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʠ. 

ɺ ʭʦʜʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠʣʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʆɾɼʇ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ 

ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʩʤʘʪʨʠʚʘʪʴ ʠ ʟʘʤʝʥʷʪʴ ʙʦʣʝʝ ʧʨʦʛʨʝʩʩʠʚʥʳʤʠ. ʇʨʠ ʵʪʦʤ ʦʧʪʠʤʠʟʘʮʠʷ ʊʇ - 

ʦʙʷʟʘʪʝʣʴʥʘʷ ʧʨʦʮʝʜʫʨʘ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʆʊɼ. 

ʆʧʪʠʤʠʟʘʮʠʷ ʊʇ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ - ɻ ʪʦ ʟʘʜʘʯʘ, ʪʨʝʙʫʶʱʘʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ 

ʠ ʛʣʫʙʦʢʦʛʦ ʘʥʘʣʠʟʘ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʘʪʝʤʘʪʠʢʠ, ʦʥʘ ʩʚʦʜʠʪʩʷ ʢ ʟʘʜʘʯʝ ʥʝʣʠʥʝʡʥʦʛʦ 

ʮʝʣʦʯʠʩʣʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩ ʙʫʣʝʚʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ. ɹʫʣʝʚʳʝ ʧʝʨʝʤʝʥʥʳʝ ʚ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʦʪʨʘʞʘʶʪ ʥʘʣʠʯʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʚ ʊʇ, ʘ 

ʥʝʣʠʥʝʡʥʦʩʪʴ ʩʚʷʟʘʥʘ ʩ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʷʤʠ ʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʤʝʞʜʫ ʥʠʤʠ [45].  

ʈʘʟʤʝʨʥʦʩʪʴ ʟʘʜʘʯʠ ʦʧʪʠʤʠʟʘʮʠʠ ʊʇ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 10į-10į  

ʜʦʧʫʩʪʠʤʳʭ ʚʘʨʠʘʥʪʦʚ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʤʥʦʛʦʦʙʨʘʟʠʝʤ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʠʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ, ʨʝʩʫʨʩʥʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ, ʬʘʢʪʦʨʘʤʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠ ʜʨʫʛʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ.  

ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʮʝʣʦʯʠʩʣʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ 

ʤʝʪʦʜʳ ʚʝʪʚʝʡ ʠ ʛʨʘʥʠʮ, ʧʦʠʩʢ ʪʦʯʥʳʭ ʠ ʧʨʠʙʣʠʞʝʥʥʳʭ ʨʝʰʝʥʠʡ, ʥʝ ʧʦʜʭʦʜʷʪ ʜʣʷ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯʠ ʪʘʢʦʡ ʨʘʟʤʝʨʥʦʩʪʠ [28, 40, 45]. ʆʜʥʠʤ ʠʟ ʧʦʜʭʦʜʦʚ ʢ ʧʦʠʩʢʫ ʨʝʰʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʜʝʢʦʤʧʦʟʠʮʠʷ ʟʘʜʘʯʠ ʥʘ ʥʝʩʢʦʣʴʢʦ ʙʦʣʝʝ ʧʨʦʩʪʳʭ ʟʘʜʘʯ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʥʝʷʚʥʦʛʦ 

ʧʝʨʝʙʦʨʘ, ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʆʜʥʘʢʦ ʫ ʜʘʥʥʳʭ ʤʝʪʦʜʦʚ ʠʤʝʶʪʩʷ ʠ 

ʦʛʨʘʥʠʯʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʥʝʷʚʥʳʡ ʧʝʨʝʙʦʨ ʥʝ ʬʦʨʤʠʨʫʝʪ ʢʦʥʢʨʝʪʥʳʭ ʘʣʛʦʨʠʪʤʦʚ, ʘ ʣʠʰʴ 

ʟʘʜʘʝʪ ʩʪʨʘʪʝʛʠʶ ʦʧʪʠʤʠʟʘʮʠʠ, ʯʪʦ ʪʨʝʙʫʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʩʪʨʫʢʪʫʨʳ ʊʇ ʠ ʝʛʦ 

ʩʦʩʪʦʷʥʠʷ. ɼʠʥʘʤʠʯʝʩʢʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʪʦʣʴʢʦ ʢ ʦʛʨʘʥʠʯʝʥʥʦʤʫ 

ʢʦʣʠʯʝʩʪʚʫ ʧʝʨʝʤʝʥʥʳʭ ʩʦʩʪʦʷʥʠʡ (ʩʪʨʫʢʪʫʨ) ʊʇ, ʦʙʳʯʥʦ ʥʝ ʙʦʣʝʝ ʪʨʝʭ-ʯʝʪʳʨʝʭ. ɼʣʷ ʊʇ 
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ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ ʢʦʣʠʯʝʩʪʚʦ ʩʦʩʪʦʷʥʠʡ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʘʨʘʤʝʪʨʳ ʦʧʪʠʤʠʟʘʮʠʠ, ʤʦʞʝʪ 

ʙʳʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ. 

ʂʦʤʙʠʥʘʪʦʨʥʳʡ ʭʘʨʘʢʪʝʨ ʟʘʜʘʯʠ ʦʧʪʠʤʠʟʘʮʠʠ ʊʇ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ ʧʨʠʚʦʜʠʪ ʢ 

ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʤʫ ʨʦʩʪʫ ʚʨʝʤʝʥʠ ʚʳʯʠʩʣʝʥʠʡ. ʕʪʦ ʜʝʣʘʝʪ ʥʝʚʦʟʤʦʞʥʳʤ ʦʧʝʨʘʪʠʚʥʦʝ 

ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʩ ʧʦʤʦʱʴʶ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ.  

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦʧʪʠʤʠʟʘʮʠʠ ʊʇ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʤʝʪʦʜʳ 

ʵʚʨʠʩʪʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɼʘʥʥʳʝ ʤʝʪʦʜʳ ʠʩʧʦʣʴʟʫʶʪ ʧʦʠʩʢ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʭ 

ʨʝʰʝʥʠʡ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʦʧʳʪʝ ʠ ʟʥʘʥʠʷʭ ʵʢʩʧʝʨʪʦʚ, ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ 

ʩ ʫʯʝʪʦʤ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʠ ʦʛʨʘʥʠʯʝʥʠʡ. ʅʦ ʠ ʟʜʝʩʴ ʠʤʝʶʪʩʷ ʦʛʨʘʥʠʯʝʥʠʷ ʜʣʷ 

ʦʧʪʠʤʠʟʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʧʨʦʮʝʜʫʨʘ ʚʳʨʘʙʦʪʢʠ ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʆʊɼ ʚʘʨʠʘʥʪʘ ʊʇ ʩʦʩʪʦʠʪ ʠʟ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʝʡʩʪʚʠʡ ʧʦ ʚʳʜʚʠʞʝʥʠʶ ʚʟʘʠʤʦʠʩʢʣʶʯʘʶʱʠʭ ʘʣʴʪʝʨʥʘʪʠʚ, ʠʭ ʦʮʝʥʢʠ ʠ 

ʧʝʨʝʙʦʨʘ. ʇʨʠ ʵʪʦʤ ʧʝʨʝʙʦʨ ʷʚʣʷʝʪʩʷ ʥʝ ʢʦʤʙʠʥʘʪʦʨʥʳʤ, ʘ ʥʘʧʨʘʚʣʝʥʥʳʤ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ 

ʢʘʢ ʟʘ ʩʯʝʪ ʟʥʘʥʠʡ ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʆʊɼ ʧʨʦʙʣʝʤʥʦʡ ʩʨʝʜʳ, ʪʘʢ ʠ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

çʚʥʫʪʨʝʥʥʝʡè ʤʦʜʝʣʠ ʧʨʦʙʣʝʤʥʦʡ ʩʠʪʫʘʮʠʠ, ʚʳʩʪʨʘʠʚʘʝʤʦʡ ʩʠʩʪʝʤʦʡ ʥʘ ʦʩʥʦʚʝ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʵʚʨʠʩʪʠʢ [28, 45]. 

ʇʦʩʪʘʥʦʚʢʘ ʠ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʦʧʪʠʤʠʟʘʮʠʠ ʊʇ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ ʥʝʚʦʟʤʦʞʥʘ ʙʝʟ 

ʫʯʝʪʘ ʝʝ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʦʩʪʴ ʊʇ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʥʝ ʦʜʥʠʤ, ʘ ʮʝʣʳʤ ʥʘʙʦʨʦʤ ʢʨʠʪʝʨʠʝʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʚʟʘʠʤʦʟʘʚʠʩʠʤʳʤʠ ʠ ʜʘʞʝ 

ʧʨʦʪʠʚʦʨʝʯʠʚʳʤʠ. 

ʉʫʱʝʩʪʚʫʶʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʧʦʜʭʦʜʘ ʢ ʨʝʰʝʥʠʶ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʳʭ ʟʘʜʘʯ 

ʦʧʪʠʤʠʟʘʮʠʠ [45]: 

1. ɿʘʤʝʥʘ ʤʥʦʛʠʭ ʢʨʠʪʝʨʠʝʚ ʝʜʠʥʳʤ ʢʨʠʪʝʨʠʝʤ. ʕʪʦʪ ʧʦʜʭʦʜ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʘʛʨʝʛʠʨʦʚʘʥʠʝ ʚʩʝʭ ʢʨʠʪʝʨʠʝʚ ʚ ʦʜʠʥ, ʩ ʧʦʤʦʱʴʶ ʚʚʝʜʝʥʠʷ ʚʝʩʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ. 

ʅʘʧʨʠʤʝʨ, ʧʨʠ ʦʧʪʠʤʠʟʘʮʠʠ ʊʇ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ ʤʦʞʥʦ ʚʚʝʩʪʠ ʝʜʠʥʳʡ ʢʨʠʪʝʨʠʡ 

çʵʬʬʝʢʪʠʚʥʦʩʪʴè, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʚʟʚʝʰʝʥʥʫʶ ʩʫʤʤʫ ʪʨʫʜʦʝʤʢʦʩʪʠ, 

ʩʪʦʠʤʦʩʪʠ ʠ ʢʦʣʠʯʝʩʪʚʘ ʨʘʙʦʯʠʭ. ʇʨʦʙʣʝʤʘ ʵʪʦʛʦ ʧʦʜʭʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʦʧʨʝʜʝʣʠʪʴ ʚʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, ʢʦʪʦʨʳʝ ʦʪʨʘʞʘʶʪ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʚʘʞʥʦʩʪʴ ʢʘʞʜʦʛʦ 

ʢʨʠʪʝʨʠʷ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʢʨʠʪʝʨʠʠ ʠʤʝʶʪ ʨʘʟʥʫʶ 

ʨʘʟʤʝʨʥʦʩʪʴ ʠ ʥʝ ʧʦʜʜʘʶʪʩʷ ʧʨʷʤʦʤʫ ʩʨʘʚʥʝʥʠʶ. 

2. ʆʧʪʠʤʠʟʘʮʠʷ ʛʣʘʚʥʦʛʦ ʠʟ ʤʥʦʛʠʭ ʢʨʠʪʝʨʠʝʚ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʳʙʠʨʘʝʪʩʷ ʦʜʠʥ 
ʛʣʘʚʥʳʡ ʢʨʠʪʝʨʠʡ, ʘ ʦʩʪʘʣʴʥʳʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʦʛʨʘʥʠʯʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʧʨʠ 

ʦʧʪʠʤʠʟʘʮʠʠ ʊʇ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ ʛʣʘʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʤʦʞʝʪ ʙʳʪʴ ʩʪʦʠʤʦʩʪʴ, ʘ 

ʪʨʫʜʦʝʤʢʦʩʪʴ ʠ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʯʠʭ ʙʫʜʫʪ ʦʛʨʘʥʠʯʝʥʳ. ʕʪʦʪ ʧʦʜʭʦʜ ʧʨʦʩʪ ʚ ʨʝʘʣʠʟʘʮʠʠ, ʥʦ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʫʙʦʧʪʠʤʘʣʴʥʳʤ ʨʝʰʝʥʠʷʤ ʧʦ ʜʨʫʛʠʤ ʢʨʠʪʝʨʠʷʤ. 

3. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ ʦʧʪʠʤʠʟʘʮʠʷ ʚʩʝʭ ʢʨʠʪʝʨʠʝʚ. ɺ ʵʪʦʤ ʧʦʜʭʦʜʝ ʢʨʠʪʝʨʠʠ 

ʨʘʥʞʠʨʫʶʪʩʷ ʧʦ ʩʪʝʧʝʥʠ ʚʘʞʥʦʩʪʠ, ʘ ʟʘʪʝʤ ʦʧʪʠʤʠʟʠʨʫʶʪʩʷ ʧʦʦʯʝʨʝʜʥʦ. ʅʘʧʨʠʤʝʨ, ʧʨʠ 

ʦʧʪʠʤʠʟʘʮʠʠ ʊʇ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ ʩʥʘʯʘʣʘ ʦʧʪʠʤʠʟʠʨʫʝʪʩʷ ʪʨʫʜʦʝʤʢʦʩʪʴ, ʟʘʪʝʤ - 

ʩʪʦʠʤʦʩʪʴ, ʘ ʟʘʪʝʤ - ʯʠʩʣʝʥʥʦʩʪʴ ʨʘʙʦʪʘʶʱʠʭ. ʇʨʦʙʣʝʤʘ ʵʪʦʛʦ ʧʦʜʭʦʜʘ ʚ ʪʦʤ, ʯʪʦ 

ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʧʦ ʦʜʥʦʤʫ ʢʨʠʪʝʨʠʶ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʫʭʫʜʰʝʥʠʶ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ 

ʜʨʫʛʠʤ ʢʨʠʪʝʨʠʷʤ. 

ɺʩʝ ʪʨʠ ʧʦʜʭʦʜʘ ʠʤʝʶʪ ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ, ʠ ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʝʪʦʜʘ 

ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʠ.  

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʠ ʦʜʠʥ ʠʟ ʵʪʠʭ ʤʝʪʦʜʦʚ ʥʝ ʠʩʧʦʣʴʟʫʝʪ ʥʦʚʳʭ ʢʨʠʪʝʨʠʝʚ, 

ʩʦʜʝʨʞʘʱʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʧʦʟʚʦʣʷʶʱʫʶ ʨʘʟʨʝʰʠʪʴ ʢʦʥʬʣʠʢʪ ʤʝʞʜʫ 

ʢʨʠʪʝʨʠʷʤʠ. ɺʤʝʩʪʦ ʵʪʦʛʦ, ʦʥʠ ʧʦʣʘʛʘʶʪʩʷ ʥʘ ʩʫʙʲʝʢʪʠʚʥʳʝ ʦʮʝʥʢʠ ʠ ʦʛʨʘʥʠʯʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʥʝ ʧʦʣʥʦʩʪʴʶ ʦʪʨʘʞʘʪʴ ʨʝʘʣʴʥʫʶ ʩʠʪʫʘʮʠʶ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʥʘʠʙʦʣʝʝ ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ ʤʝʪʦʜʘʤʠ ʦʧʪʠʤʠʟʘʮʠʠ ʷʚʣʷʶʪʩʷ 

ʤʝʪʦʜʳ ʀʀ. ʄʝʪʦʜʳ ʀʀ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʠ: 

ʵʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ, ʤʝʪʦʜʳ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ, ʀʅʉ, ʛʝʥʝʪʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ [3, 28, 35, 44, 

61, 64, 66, 68, 73]. 
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ʄʝʪʦʜʳ ʀʀ ʧʦʟʚʦʣʷʶʪ ʟʘʤʝʥʠʪʴ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʦʧʪʠʤʠʟʘʮʠʠ (ʢʘʢ ʩʪʨʫʢʪʫʨʥʦʡ, 

ʪʘʢ ʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʪʝʦʨʠʠ ʠʛʨ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʣʠʥʝʡʥʦʝ ʠ 

ʜʠʥʘʤʠʯʝʩʢʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ), ʪʘʢ ʢʘʢ ʦʙʣʘʜʘʶʪ ʨʷʜʦʤ ʧʨʝʠʤʫʱʝʩʪʚ [3, 28, 35, 44, 61, 64, 

66, 68, 73]: 

¶ ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʙʨʘʙʘʪʳʚʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʜʘʥʥʳʭ; 

¶ ʚʦʟʤʦʞʥʦʩʪʴʶ ʫʯʠʪʳʚʘʪʴ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʠ ʥʝʪʦʯʥʦʩʪʠ; 

¶ ʧʦʠʩʢʦʤ ʥʝʣʠʥʝʡʥʳʭ ʠ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʳʭ ʨʝʰʝʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʀʀ ʚ ʊʇʨ ʧʦʟʚʦʣʷʝʪ: 

¶ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʊʇ ʠ ʧʦʜʦʙʨʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʨʝʰʝʥʠʷ; 

¶ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʧʨʦʝʢʪʥʦʡ ʠ ʨʘʙʦʯʝʡ ʜʦʢʫʤʝʥʪʘʮʠʠ; 

¶ ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ɾɼʉ; 

¶ ʩʥʠʟʠʪʴ ʨʠʩʢʠ ʠ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ. 

5.2. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʳ 

ʈʝʰʝʥʠʶ ʟʘʜʘʯʠ ʦʧʪʠʤʠʟʘʮʠʠ ʊʇ ʧʨʝʜʰʝʩʪʚʫʝʪ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʦʩʥʦʚʘʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʨʝʰʝʥʠʷ ʆɾɼʇ. ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʣʷ ʵʪʦʛʦ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʢʦʥʩʪʨʫʢʮʠʠ ʆɾɼʇ. ɸ ʠʤʝʥʥʦ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʨʘʟʙʠʝʥʠʝ 

(ʜʝʢʦʤʧʦʟʠʮʠʷ) ʆɾɼʇ ʥʘ ʦʪʜʝʣʴʥʳʝ, ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʵʣʝʤʝʥʪʳ, ʯʪʦ ʧʦʟʚʦʣʠʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʝʛʦ ʢʘʢ ʩʣʦʞʥʫʶ ʩʠʩʪʝʤʫ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʧʦʜʩʠʩʪʝʤ.  

ɼʝʢʦʤʧʦʟʠʮʠʷ ʆɾɼʇ ʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʧʦʟʚʦʣʷʝʪ: 

¶ ʧʦʥʷʪʴ ʩʪʨʫʢʪʫʨʫ ʆɾɼʇ ʠ ʝʛʦ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʜʨʫʛʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ; 

¶ ʦʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʞʜʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ, ʪʘʢʠʝ ʢʘʢ 

ʪʠʧ, ʤʘʪʝʨʠʘʣʳ, ʨʘʟʤʝʨʳ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ; 

¶ ʨʘʟʨʘʙʦʪʘʪʴ ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʢʘʞʜʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ, ʫʯʠʪʳʚʘʷ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʯʥʦʩʪʠ, ʫʩʪʦʡʯʠʚʦʩʪʠ, ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ; 

¶ ʩʦʟʜʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʤʦʜʝʣʴ ʆɾɼʇ, ʢʦʪʦʨʘʷ ʩʪʘʥʝʪ ʦʩʥʦʚʦʡ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʜʫʨʳ ʜʝʢʦʤʧʦʟʠʮʠʠ ʆɾɼʇ ʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʙʳʣ 

ʠʩʧʦʣʴʟʦʚʘʥ ʕʇʄ çʂʦʥʩʪʨʫʢʮʠʷè, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ [28, 40]: 

¶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʜʝʢʦʤʧʦʟʠʮʠʠ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ, ʪʨʝʙʫʝʤʦʝ 

ʜʣʷ ʝʝ ʚʳʧʦʣʥʝʥʠʷ; 

¶ ʦʙʝʩʧʝʯʠʪʴ ʫʥʠʬʠʢʘʮʠʶ ʧʨʦʮʝʩʩʘ ʜʝʢʦʤʧʦʟʠʮʠʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʆɾɼʇ; 

¶ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʜʝʢʦʤʧʦʟʠʮʠʠ ʚ ʚʠʜʝ ʛʨʘʬʦʚʦʡ ʤʦʜʝʣʠ. 

ʄʝʪʦʜ ʜʝʢʦʤʧʦʟʠʮʠʠ ʆɾɼʇ ʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʦʩʥʦʚʘʥ ʥʘ ʧʦʠʩʢʝ ʧʫʪʠ ʚ 

ʦʨʛʨʘʬʝ (ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤ ʛʨʘʬʝ).  

ʆʨʛʨʘʬ (ʦʙʱʘʷ ʛʨʘʬʦʚʘʷ ʤʦʜʝʣʴ ʆɾɼʇ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʠʟʫʘʣʠʟʘʮʠʶ ʚʦʟʤʦʞʥʳʭ 

ʚʘʨʠʘʥʪʦʚ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʆɾɼʇ (ʨʠʩʫʥʦʢ 5.1). ɺ ʥʝʤ: 

¶ ʚʝʨʰʠʥʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʥʦʞʝʩʪʚʦ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ; 

¶ ʨʝʙʨʘ ʦʪʨʘʞʘʶʪ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʦʙʦʩʥʦʚʘʥʥʳʝ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴʶ. 

ʈʝʟʫʣʴʪʘʪ ʜʝʢʦʤʧʦʟʠʮʠʠ ʆɾɼʇ ʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ 

ʚʠʜʝ ʛʨʘʬʦʚʦʡ ʤʦʜʝʣʠ (ʨʠʩʫʥʦʢ 5.2) ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʩʭʝʤʳ ʆɾɼʇ. ʕʪʘ ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ: 

¶ ʚʠʟʫʘʣʴʥʦ ʦʪʦʙʨʘʟʠʪʴ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ; 

¶ ʦʧʨʝʜʝʣʠʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ; 

¶ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʠʭ ʩ ʫʯʝʪʦʤ ʨʘʟʣʠʯʥʳʭ 
ʬʘʢʪʦʨʦʚ. 
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ʈʠʩʫʥʦʢ 5.1 - ʌʨʘʛʤʝʥʪ ʦʙʱʝʡ ʛʨʘʬʦʚʦʡ ʤʦʜʝʣʠ ʦʙʲʝʢʪʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʫʪʠ ʩ 

ʚʳʙʨʘʥʥʦʡ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʩʭʝʤʦʡ 

 

ʇʦʣʫʯʝʥʥʘʷ ʛʨʘʬʦʚʘʷ ʤʦʜʝʣʴ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʩʭʝʤʳ ʆɾɼʇ, ʷʚʣʷʝʪʩʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʩʣʝʜʫʶʱʝʛʦ ʵʪʘʧʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʂʈ ʆɾɼʇ ï 

ʛʝʥʝʨʘʮʠʠ ʥʦʤʝʥʢʣʘʪʫʨʳ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ (ʨʘʟʨʘʙʦʪʢʠ ʩʪʨʫʢʪʫʨʳ ʊʇ) ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʳ. 

 

 

ʈʠʩʫʥʦʢ 5.2 - ɻʨʘʬʦʚʘʷ ʤʦʜʝʣʴ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʩʭʝʤʳ ʦʙʲʝʢʪʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʫʪʠ 

 

ʈʘʟʨʘʙʦʪʢʘ ʧʝʨʝʯʥʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʷʚʣʷʶʱʝʛʦʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʆʊɼ, ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʟʘʜʘʯʫ, ʪʨʝʙʫʶʱʫʶ ʟʥʘʯʠʪʝʣʴʥʳʭ ʪʨʫʜʦʟʘʪʨʘʪ. ʇʨʠʯʠʥʘʤʠ ʵʪʦʛʦ ʷʚʣʷʶʪʩʷ: ʥʝʧʦʣʥʦʪʘ 

ʦʧʝʨʘʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʜʝʬʠʮʠʪ ʚʨʝʤʝʥʠ, ʦʙʲʝʤ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʝʨʝʯʥʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʦʰʠʙʦʢ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʕʪʠ ʦʰʠʙʢʠ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʩʝʨʴʝʟʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ, ʢʘʢ ʜʣʷ 

ʵʢʦʥʦʤʠʢʠ, ʪʘʢ ʠ ʜʣʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ.  

ʈʘʟʚʠʪʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ɾɼʉ ʧʨʝʜʣʘʛʘʝʪ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʠ ʫʩʢʦʨʝʥʠʷ ʨʘʟʨʘʙʦʪʢʠ ʧʝʨʝʯʥʷ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ. ʆʜʥʘʢʦ ʧʨʦʩʪʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ 

ʤʦʜʝʣʝʡ ʥʝ ʚʩʝʛʜʘ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ [1].  

ʆʧʳʪ ʨʝʰʝʥʠʷ ʧʦʜʦʙʥʳʭ ʟʘʜʘʯ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʜʨʫʛʠʭ ʦʪʨʘʩʣʷʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʵʬʬʝʢʪʠʚʥʦʝ ʨʝʰʝʥʠʝ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʢʦʤʙʠʥʘʮʠʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʩ ʩʠʩʪʝʤʦʡ 

ʵʚʨʠʩʪʠʯʝʩʢʠʭ ʧʨʘʚʠʣ. ʊʘʢʘʷ ʢʦʤʙʠʥʘʮʠʷ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʩʦʟʜʘʥʠʷ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ. 

ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʪʨʦʠʪʝʣʴʥʳʭ [28, 

40, 56]: 

¶ ʥʘʢʦʧʣʝʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʟʥʘʥʠʷʤʠ; 

¶ ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʦʮʝʥʢʠ ʠʥʬʦʨʤʘʮʠʠ; 
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¶ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ; 

¶ ʧʨʦʟʨʘʯʥʦʩʪʴ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. 

ɼʣʷ ʛʝʥʝʨʘʮʠʠ ʥʦʤʝʥʢʣʘʪʫʨʳ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʚʳʙʨʘʥʘ ʦʜʥʘ ʠʟ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 

ʘʨʭʠʪʝʢʪʫʨ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʧʨʦʜʫʢʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ 

(ʄʇɿ), ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʟʥʘʥʠʷ ʚ ʚʠʜʝ ʧʨʘʚʠʣ ʠ ʬʘʢʪʦʚ. ʇʨʦʜʫʢʮʠʦʥʥʘʷ 

ʵʢʩʧʝʨʪʥʘʷ ʩʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʢʦʤʧʦʥʝʥʪʦʚ: ʙʘʟʳ ʧʨʘʚʠʣ (ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ 

ʧʨʘʚʠʣ, ʦʧʠʩʳʚʘʶʱʠʭ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʝ ʩʚʷʟʠ ʚ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʘ ʧʨʘʚʠʣʦʤ 

ʷʚʣʷʝʪʩʷ ʫʩʣʦʚʥʦʝ ʫʪʚʝʨʞʜʝʥʠʝ ʚʠʜʘ çɽʉʃʀ [ʫʩʣʦʚʠʷ], ʊʆ [ʜʝʡʩʪʚʠʝ]è); ʨʘʙʦʯʝʡ ʧʘʤʷʪʠ 

(ʭʨʘʥʠʪ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʠʥʘʤʠʯʝʩʢʠʡ ʥʘʙʦʨ 

ʬʘʢʪʦʚ, ʢʦʪʦʨʳʡ ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʤʝʨʝ ʚʳʧʦʣʥʝʥʠʷ ʩʠʩʪʝʤʳ, ʘ ʬʘʢʪʘʤʠ ʷʚʣʷʶʪʩʷ ʠʩʪʠʥʥʳʝ 

ʚʳʩʢʘʟʳʚʘʥʠʷ, ʦʧʠʩʳʚʘʶʱʠʝ ʦʙʲʝʢʪʳ, ʷʚʣʝʥʠʷ ʠ ʠʭ ʩʚʦʡʩʪʚʘ ʚ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ); 

ʤʝʭʘʥʠʟʤ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ (ʦʪʚʝʯʘʝʪ ʟʘ ʦʙʨʘʙʦʪʢʫ ʧʨʘʚʠʣ ʠ ʬʘʢʪʦʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʦʚʳʭ 

ʟʘʢʣʶʯʝʥʠʡ ʠ ʨʘʙʦʪʘʝʪ ʧʦ ʧʨʠʥʮʠʧʫ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʬʘʢʪʦʚ ʩ ʫʩʣʦʚʠʷʤʠ ʧʨʘʚʠʣ ʠ ʚʳʧʦʣʥʝʥʠʷ 

ʜʝʡʩʪʚʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʩʪʠʥʥʳʤ ʧʨʘʚʠʣʘʤ). 

ʆʩʥʦʚʥʳʤʠ ʧʨʠʥʮʠʧʘʤʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʘʟʳ ʧʨʘʚʠʣ ʷʚʣʷʶʪʩʷ: 

¶ ʦʧʠʩʘʥʠʝ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ (ʙʘʟʘ ʧʨʘʚʠʣ ʩʪʨʦʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʟʥʘʥʠʡ ʦ ʧʨʝʜʤʝʪʥʦʡ 
ʦʙʣʘʩʪʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʚʠʜʝ ʬʘʢʪʦʚ ʠ ʧʨʘʚʠʣ); 

¶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʩʠʩʪʝʤʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ (ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 
ʧʨʘʚʠʣ ʫʯʠʪʳʚʘʪʴ ʪʝ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʩʧʝʮʠʬʠʯʥʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʦʙʣʘʩʪʠ. ʇʝʨʚʳʝ ï 

ʦʪʨʘʞʘʶʪ ʦʙʱʠʝ ʧʨʠʥʮʠʧʳ ʨʘʟʨʘʙʦʪʢʠ ʊʇ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ ʠ ʝʛʦ ʧʨʦʪʝʢʘʥʠʷ ʚʦ ʚʨʝʤʝʥʠ. 

ɺʪʦʨʳʝ ï ʬʦʨʤʠʨʫʶʪʩʷ ʠʟ ʧʦʥʠʤʘʥʠʷ ʪʦʛʦ, ʯʪʦ ʉʇʆ, ʨʝʘʣʠʟʫʶʱʘʷ ʊʇ, ï ʵʪʦ ʯʘʩʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ, ʘ ʊʇ ï ʩʠʩʪʝʤʥʳʡ ʦʙʲʝʢʪ). 

¶ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʝ ʩʚʷʟʠ (ʧʨʘʚʠʣʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʩʚʷʟʠ ʤʝʞʜʫ ʬʘʢʪʘʤʠ, 

ʧʦʢʘʟʳʚʘʷ, ʢʘʢ ʠʩʪʠʥʥʦʩʪʴ ʦʜʥʠʭ ʬʘʢʪʦʚ ʚʣʠʷʝʪ ʥʘ ʠʩʪʠʥʥʦʩʪʴ ʜʨʫʛʠʭ). 

ʈʘʙʦʪʘ ʤʝʭʘʥʠʟʤʘ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦʤ 

ʧʨʘʚʠʣ ʚ ʙʘʟʝ ʟʥʘʥʠʡ, ʦʧʠʩʳʚʘʶʱʠʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʫʶ ʧʨʝʜʤʝʪʥʫʶ ʦʙʣʘʩʪʴ. ʇʨʘʚʠʣ 

ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ (ʩʦʪʥʠ ʠʣʠ ʪʳʩʷʯʠ) ʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʥʘʯʠʥʘʝʪ 

ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʮʝʧʦʯʝʢ ʚʳʚʦʜʘ (ʚʧʦʣʥʝ ʩʧʨʘʚʝʜʣʠʚʳʭ), ʥʦ ʥʝ ʠʤʝʶʱʠʭ 

ʦʪʥʦʰʝʥʠʷ ʢ ʠʩʢʦʤʦʤʫ ʨʝʟʫʣʴʪʘʪʫ. ɺ ʮʝʣʷʭ ʫʩʪʨʘʥʝʥʠʷ ʚ ʭʦʜʝ ʣʦʛʠʯʝʩʢʠʭ ʨʘʩʩʫʞʜʝʥʠʡ 

ʦʛʨʦʤʥʦʡ ʣʠʰʥʝʡ (ʚ ʩʣʫʯʘʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʢʦʥʢʨʝʪʥʦʛʦ ʬʘʢʪʘ) ʨʘʙʦʪʳ ï ʠʤʝʝʪ 

ʩʤʳʩʣ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʙʨʘʪʥʫʶ ʩʪʨʘʪʝʛʠʶ ʚʳʚʦʜʘ [10, 28, 40]. 

ʇʨʠʤʝʥʝʥʠʝ ʦʙʨʘʪʥʦʡ ʩʪʨʘʪʝʛʠʠ ʚʳʚʦʜʘ ʚ ʧʨʦʜʫʢʮʠʦʥʥʦʡ ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʝ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʦʪ ʨʘʟʨʘʙʦʪʯʠʢʘ ʆʊɼ ʠ ʚʳʚʦʜʠʪʴ ʨʝʟʫʣʴʪʘʪ ʚ ʨʝʞʠʤʝ 

ʜʠʘʣʦʛʘ. ʊʘʢʦʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʚʘʪʴ ʪʦʣʴʢʦ ʪʝ ʚʦʧʨʦʩʳ, ʢʦʪʦʨʳʝ ʫʯʠʪʳʚʘʶʪ 

ʦʪʚʝʪʳ ʦʪ ʨʘʥʝʝ ʟʘʜʘʥʥʳʭ ʚʦʧʨʦʩʦʚ. 

ʇʨʠʤʝʥʝʥʠʝ ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʥʦʤʝʥʢʣʘʪʫʨʳ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ 

ʚʳʟʚʘʥʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʨʝʘʣʠʟʘʮʠʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʨʝʞʠʤʘ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ [28, 40]: 

1) ʧʝʨʝʯʥʷ ʂʊʇ ï ʢʦʤʙʠʥʘʮʠʡ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʇʊʇ ʚ ʬʦʨʤʝ ʣʦʛʠʯʝʩʢʠ ʟʘʚʝʨʰʝʥʥʳʭ 

ʙʣʦʢʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʊʇ. ʂʘʞʜʳʡ ʙʣʦʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʨʦʠʪʝʣʴʥʫʶ 

ʝʜʠʥʠʮʫ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ ʢʦʤʧʣʝʢʩʥʦʡ ʙʨʠʛʘʜʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤʠ ʙʨʠʛʘʜʘʤʠ; 

2) ʧʝʨʝʯʥʷ ʇʊʇ ï ʧʦʣʥʦʛʦ ʩʧʠʩʢʘ ʨʘʙʦʪ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʊʇ. ʂʘʞʜʘʷ 

ʨʘʙʦʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʜʝʣʴʥʫʶ ʩʪʨʦʠʪʝʣʴʥʫʶ ʝʜʠʥʠʮʫ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ 

ʟʚʝʥʦʤ ʠʣʠ ʙʨʠʛʘʜʦʡ; 

3) ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʂʊʇ/ʇʊʇ ï ʦʧʨʝʜʝʣʝʥʠʝ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ 

ʂʊʇ/ʇʊʇ. ʋʩʪʘʥʦʚʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʠ ʦʙʝʩʧʝʯʠʪʴ ʧʦʩʣʝʜʫʶʱʝʝ ʢʘʣʝʥʜʘʨʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʊʇ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʨʝʞʠʤʘ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ɻʅʉʈ 

ʩʚʷʟʘʥʘ ʩ ʧʦʪʨʝʙʥʦʩʪʴʶ ʚ ʦʙʨʘʙʦʪʢʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʘʥʥʳʭ. ʂ ʥʠʤ ʦʪʥʦʩʠʪʩʷ 

ʠʥʬʦʨʤʘʮʠʷ ʦ ʂʈ ʆɾɼʇ, ʘ ʪʘʢʞʝ ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʥʦʨʤʘʪʠʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʚʣʠʷʶʱʠʝ ʥʘ 

ʨʘʟʨʘʙʦʪʢʫ ʊʇ. ʆʙʲʝʤ ʜʘʥʥʳʭ ʠ ʨʘʟʣʠʯʠʷ ʚ ʧʦʜʭʦʜʘʭ ʢ ʠʭ ʦʙʨʘʙʦʪʢʝ ʧʦʟʚʦʣʷʶʪ ʦʪʥʝʩʪʠ 

ʧʨʦʮʝʜʫʨʫ ʛʝʥʝʨʘʮʠʠ ʥʦʤʝʥʢʣʘʪʫʨʳ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʢ ʢʘʪʝʛʦʨʠʠ ʪʨʫʜʥʦʬʦʨʤʘʣʠʟʫʝʤʳʭ 

ʟʘʜʘʯ. 
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ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʫʢʘʟʘʥʥʳʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʕʇʄ 

çʊʝʭʩʪʨʫʢʪʫʨʘè, ʚ ʦʩʥʦʚʫ ʢʦʪʦʨʦʛʦ ʧʦʣʦʞʝʥʘ ʵʢʩʧʝʨʪʥʘʷ ʩʠʩʪʝʤʘ ʧʨʦʜʫʢʮʠʦʥʥʦʛʦ ʪʠʧʘ [10, 40].  

ʇʨʦʮʝʜʫʨʘ ʛʝʥʝʨʘʮʠʠ ʥʦʤʝʥʢʣʘʪʫʨʳ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʕʇʄ 

çʊʝʭʩʪʨʫʢʪʫʨʘè ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʵʪʘʧʦʚ: 

1) ʧʦʣʫʯʝʥʠʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʦʪ ʨʘʟʨʘʙʦʪʯʠʢʘ ʆʊɼ (ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʜʠʘʣʦʛʦʚʦʤ 

ʨʝʞʠʤʝ); 

2) ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ (ʵʢʩʧʝʨʪʥʘʷ ʩʠʩʪʝʤʘ ʦʙʨʘʙʘʪʳʚʘʝʪ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʠ 

ʦʧʨʝʜʝʣʷʝʪ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢʘʞʜʦʡ ʨʘʙʦʪʳ ʢ ʢʦʥʢʨʝʪʥʦʤʫ ʢʦʥʩʪʨʫʢʪʠʚʥʦʤʫ ʵʣʝʤʝʥʪʫ); 

3) ʦʧʨʝʜʝʣʝʥʠʝ ʧʝʨʝʯʥʷ ʂʊʇ/ʇʊʇ ʠ ʚʳʚʦʜ ʨʝʟʫʣʴʪʘʪʘ (ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʵʢʩʧʝʨʪʥʘʷ ʩʠʩʪʝʤʘ ʬʦʨʤʠʨʫʝʪ ʧʦʣʥʳʡ ʧʝʨʝʯʝʥʴ ʨʘʙʦʪ ʩ ʫʯʝʪʦʤ ʠʭ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʢʦʥʩʪʨʫʢʪʠʚʥʦʤʫ ʵʣʝʤʝʥʪʫ ʠ ʚʳʚʦʜʠʪ ʨʝʟʫʣʴʪʘʪ ʨʘʟʨʘʙʦʪʯʠʢʫ ʆʊɼ). 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʝʘʣʠʟʘʮʠʠ ʤʝʪʦʜʠʢʠ ʛʝʥʝʨʘʮʠʠ ʥʦʤʝʥʢʣʘʪʫʨʳ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʨʘʙʦʪ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʰʝʩʪʚʫʝʪ ʩʦʟʜʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ 

ʆɾɼʇ ʧʫʪʝʤ ʝʛʦ ʜʝʢʦʤʧʦʟʠʮʠʠ ʥʘ ʂʕ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʂʕ ʷʚʣʷʝʪʩʷ ʝʜʠʥʠʮʝʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʧʠʩʘʥʠʷ ʂʈ ʆɾɼʇ. ɸʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʷʝʪ ʥʘʙʦʨ ʨʘʙʦʪ ʩ ʧʨʠʟʥʘʢʘʤʠ, ʧʦʟʚʦʣʷʶʱʠʤʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʊʇ, 

ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʝʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʚ ʚʠʜʝ ʛʨʘʬʦʚʦʡ ʤʦʜʝʣʠ. 

ʇʨʠʤʝʥʝʥʠʝ ʕʇʄ çʊʝʭʩʪʨʫʢʪʫʨʘè ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʛʨʘʬʳ, ʨʘʟʙʠʪʳʝ ʥʘ N ʩʣʦʸʚ (ʧʦ 

ʢʦʣʠʯʝʩʪʚʫ ʂʕ) (ʨʠʩʫʥʦʢ 5.3). ʀʟ-ʟʘ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʤʝʞʜʫ 

ʇʊʇ, ʘ ʪʘʢʞʝ ʜʣʷ ʫʜʦʙʩʪʚʘ ʚʠʟʫʘʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ï ʢʘʞʜʘʷ ʇʊʇ ʚʳʜʝʣʝʥʘ ʠʟ ʩʣʦʷ ʠ ʜʣʷ ʥʝʝ 

ʦʧʨʝʜʝʣʝʥʳ ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ (ʦʙʷʟʘʪʝʣʴʥʳʝ ʢ ʠʩʧʦʣʥʝʥʠʶ) ʇʊʇ [40]. 
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ʇʊʇ_2.1.4 ʇʊʇ_3.2.1 
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ʇʊʇ_{N-1.M} ʇʊʇ_N.2 
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ʅʘ ʨʠʩʫʥʢʘʭ 5.4, 5.5 ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʦʟʤʦʞʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʳ 

ʚ ʚʠʜʝ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʛʨʘʬʦʚʳʭ ʤʦʜʝʣʝʡ ʊʇ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ, ʛʜʝ ʦʪʨʘʞʝʥʳ 

ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʂʊʇ/ʇʊʇ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʨʘʟʨʘʙʦʪʢʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʚ ʛʨʘʬʦʚʫʶ ʤʦʜʝʣʴ ʆʉ ʊʇ ʥʘ ʫʨʦʚʥʝ ʂʊʇ ʚʚʝʜʝʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ, 

ʬʠʢʪʠʚʥʳʝ ʚʝʨʰʠʥʳ: ʠʩʭʦʜʥʘʷ, ʷʚʣʷʶʱʘʷʩʷ ʧʨʝʜʢʦʤ, ʜʣʷ ʚʝʨʰʠʥ ʛʨʘʬʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʨʘʟʣʠʯʥʳʤ ʚʘʨʠʘʥʪʘʤ ʧʦʣʫʯʝʥʠʷ ʯʘʩʪʠ ʆɾɼʇ, ʠ ʢʦʥʝʯʥʘʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʢʦʥʝʯʥʦʝ 

ʩʦʩʪʦʷʥʠʝ, ʪ. ʝ. ʛʦʪʦʚʳʡ ʆɾɼʇ. ɻʨʘʬʦʚʘʷ ʤʦʜʝʣʴ ʆʉ ʊʇ ʥʘ ʫʨʦʚʥʝ ʇʊʇ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʚʩʝʭ ʂʕ ʩʦʩʪʘʚʣʷʶʱʠʭ ʂʈ ʆɾɼʇ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʢʘʞʜʦʛʦ ʂʕ ʚ ʦʪʜʝʣʴʥʦʩʪʠ. 

 

 

ʈʠʩʫʥʦʢ 5.4 - ɻʨʘʬʦʚʘʷ ʤʦʜʝʣʴ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʙʲʝʢʪʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʫʪʠ, ʦʧʨʝʜʝʣʝʥʥʘʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʵʢʩʧʝʨʪʥʦʡ 

ʩʠʩʪʝʤʳ. ʋʨʦʚʝʥʴ çʢʦʤʧʣʝʢʩʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩè 

 
ʇʦʣʫʯʝʥʥʘʷ ʛʨʘʬʦʚʘʷ ʤʦʜʝʣʴ ʩ ʫʯʝʪʦʤ ʨʝʩʫʨʩʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʂʊʇ/ʇʊʇ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʆʉ ʊʇ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʦʠʩʢʘ ʦʧʪʠʤʘʣʴʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪ (ʦʧʪʠʤʠʟʘʮʠʠ ʊʇ) ʩ ʫʯʝʪʦʤ ʥʝʩʢʦʣʴʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ. 

5.3. ʄʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʘʷ ʦʧʪʠʤʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʦʙʲʝʢʪʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʫʪʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʝʢʫʨʨʝʥʪʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ 

ɺ ʭʦʜʝ ʨʘʟʨʘʙʦʪʢʠ ʠʤʧʝʨʘʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʨʘʟʨʘʙʦʪʯʠʢ ʆʊɼ ʠʤʝʝʪ ʜʚʝ ʦʩʥʦʚʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ. ʇʝʨʚʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʣʫʯʰʝʥʠʠ ʨʝʩʫʨʩʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʊʇ 

ʧʫʪʝʤ ʚʳʙʦʨʘ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʨʘʙʦʪ (ʢʦʤʧʣʝʢʪʦʚ ʨʘʙʦʪ), ʤʝʪʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ, ʘ 

ʪʘʢʞʝ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ. ɺʪʦʨʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʩʪʦʠʪ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʦʜʦʚ 

ʩʠʩʪʝʤʦʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ 

ʦʧʪʠʤʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʩ ʫʯʝʪʦʤ ʨʘʟʣʠʯʥʳʭ ʢʨʠʪʝʨʠʝʚ [45, 56]. 

ɼʣʷ ʧʦʠʩʢʘ ʦʧʪʠʤʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠʤʧʝʨʘʪʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʩʦʦʪʥʦʰʝʥʠʝ ʜʚʫʭ ʙʣʦʢʦʚ ʢʨʠʪʝʨʠʝʚ.  
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ʈʠʩʫʥʦʢ 5.5 - ɻʨʘʬʦʚʘʷ ʤʦʜʝʣʴ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʙʲʝʢʪʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʫʪʠ, ʦʧʨʝʜʝʣʝʥʥʘʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʵʢʩʧʝʨʪʥʦʡ 

ʩʠʩʪʝʤʳ. ʋʨʦʚʝʥʴ: çʧʨʦʩʪʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩè 

 

ʇʝʨʚʳʡ ʙʣʦʢ ʢʨʠʪʝʨʠʝʚ ʩʚʷʟʘʥ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʨʝʩʫʨʩʦʦʙʝʩʧʝʯʝʥʠʷ ʨʘʙʦʪ. ɼʣʷ ʘʥʘʣʠʟʘ 

ʚʣʠʷʥʠʷ ʨʘʙʦʪ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʊʇ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʝ ʧʝʨʝʤʝʥʥʳʝ [45]: 

¶ ʨʘʙʦʪʳ, ʥʝ ʚʣʠʷʶʱʠʝ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʊʇ - ʢ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʦʪʥʦʩʷʪʩʷ ʨʘʙʦʪʳ, 

ʢʦʪʦʨʳʝ ʥʝ ʠʟʤʝʥʷʶʪ ʢʣʶʯʝʚʳʝ ʧʘʨʘʤʝʪʨʳ ʊʇ; 

¶ ʨʘʙʦʪʳ, ʩʣʘʙʦ ʚʣʠʷʶʱʠʝ ʥʘ ʨʦʩʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʊʇ - ʵʪʠ ʨʘʙʦʪʳ ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ 

ʥʝʙʦʣʴʰʠʤ ʫʣʫʯʰʝʥʠʷʤ, ʥʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʷʪʴ ʧʘʨʘʤʝʪʨʳ ʊʇ; 

¶ ʨʘʙʦʪʳ, ʦʢʘʟʳʚʘʶʱʠʝ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʦʩʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʊʇ - ʚ ʵʪʫ ʢʘʪʝʛʦʨʠʶ 

ʚʭʦʜʷʪ ʨʘʙʦʪʳ, ʢʦʪʦʨʳʝ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʘʶʪ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʊʇ, ʜʝʣʘʷ ʝʛʦ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʤ, ʥʘʜʝʞʥʳʤ ʠ ʩʪʘʙʠʣʴʥʳʤ.  

ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʊʇ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ 

ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʧʝʨʝʤʝʥʥʳʭ, ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʧʨʠʦʨʠʪʝʪ ʚʭʦʜʷʱʠʭ ʚ ʥʝʛʦ ʨʘʙʦʪ. 

ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʥʦʚʘʷ ʨʘʙʦʪʘ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ 

ʚʳʨʘʙʦʪʢʫ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʩʦʢʨʘʱʘʝʪ ʩʨʦʢʠ ʠ ʪ.ʜ., ʪʦ ʪʘʢʘʷ ʨʘʙʦʪʘ ʜʦʣʞʥʘ ʧʦʣʫʯʠʪʴ 

ʚʳʩʦʢʠʡ ʧʨʠʦʨʠʪʝʪ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠʤʧʝʨʘʪʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ [45]. 

ɺʪʦʨʦʡ ʙʣʦʢ ʢʨʠʪʝʨʠʝʚ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʯʠʩʣʝʥʥʳʝ ʦʮʝʥʢʠ, ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʠʭ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʨʝʢʫʨʨʝʥʪʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ (ʈʅʉ) ʕʣʤʘʥʘ. ɺ ʨʘʤʢʘʭ 

ʧʨʦʚʦʜʠʤʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʤʝʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʢʨʠʪʝʨʠʠ: 

¶ ʥʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʯʠʭ, ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʚ ʊʇ, ʯʝʣ.; 

¶ ʥʘʠʤʝʥʴʰʫʶ ʪʨʫʜʦʝʤʢʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ (ʟʘʪʨʘʪʳ ʪʨʫʜʘ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʊʇ), 
ʯʝʣ.-ʯ.; 

¶ ʤʠʥʠʤʘʣʴʥʫʶ ʩʪʦʠʤʦʩʪʴ (ʩʪʦʠʤʦʩʪʴ ʨʝʘʣʠʟʘʮʠʷ ʊʇ), ʨʫʙ. 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ ʨʘʟʨʘʙʦʪʢʦʡ ʠʤʧʝʨʘʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʠ ʜʦʩʪʠʛʘʪʴ ʥʘʠʣʫʯʰʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ. 

ʉʪʨʫʢʪʫʨʘ ʈʅʉ ʕʣʤʘʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 5.6 [59, 65, 71]. ɿʜʝʩʴ ʢʘʞʜʳʡ ʩʢʨʳʪʳʡ 

ʥʝʡʨʦʥ ʠʤʝʝʪ ʩʚʦʡ ʘʥʘʣʦʛ ʚ ʢʦʥʪʝʢʩʪʥʦʤ ʩʣʦʝ, ʢʦʪʦʨʳʡ ʨʘʙʦʪʘʝʪ ʚʤʝʩʪʝ ʩ ʚʥʝʰʥʠʤʠ ʚʭʦʜʘʤʠ 

ʩʝʪʠ ʚʭʦʜʥʦʛʦ ʩʣʦʷ. ɺʳʭʦʜʥʦʡ ʩʣʦʡ ʩʦʩʪʦʠʪ ʠʟ ʥʝʡʨʦʥʦʚ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʪʦʣʴʢʦ ʩ ʥʝʡʨʦʥʘʤʠ 

ʩʢʨʳʪʦʛʦ ʩʣʦʷ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʈʅʉ ʕʣʤʘʥʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʠʜʦʚ ʨʝʢʫʨʨʝʥʪʥʳʭ 

ʩʝʪʝʡ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʤʥʦʛʦʩʣʦʡʥʦʛʦ ʧʝʨʩʝʧʪʨʦʥʘ ʩ ʚʚʝʜʝʥʠʝʤ ʦʙʨʘʪʥʳʭ ʩʚʷʟʝʡ. ɺʘʞʥʦ 
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ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʠ ʦʙʨʘʪʥʳʝ ʩʚʷʟʠ ʠʜʫʪ ʥʝ ʦʪ ʚʳʭʦʜʘ ʩʝʪʠ (ʢʘʢ ʚ ʈʅʉ ʍʦʧʬʠʣʜʘ), ʘ ʦʪ ʚʳʭʦʜʦʚ 

ʚʥʫʪʨʝʥʥʠʭ ʥʝʡʨʦʥʦʚ [45]. 

 

 

ʈʠʩʫʥʦʢ 5.6 - ʉʪʨʫʢʪʫʨʘ ʨʝʢʫʨʨʝʥʪʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʕʣʤʘʥʘ 

 

ʊʘʢʘʷ ʩʪʨʫʢʪʫʨʘ ʈʅʉ ʕʣʤʘʥʘ ʧʦʟʚʦʣʷʝʪ ʫʯʠʪʳʚʘʪʴ ʧʨʝʜʳʩʪʦʨʠʶ ʥʘʙʣʶʜʘʝʤʳʭ 

ʠʟʤʝʥʝʥʠʡ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʧʪʠʤʠʟʘʮʠʠ ʊʇ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʝʪʠ 

ʥʘʢʘʧʣʠʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʧʨʘʚʠʣʴʥʫʶ ʩʪʨʘʪʝʛʠʶ ʫʧʨʘʚʣʝʥʠʷ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʩʪʨʫʢʪʫʨʳ ʦʧʝʨʘʮʠʡ ʠʤʧʝʨʘʪʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʈʅʉ ʕʣʤʘʥʘ ʚ ʟʘʜʘʯʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʤʧʝʨʘʪʠʚʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʚʝʩʪʠ ʚʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ʢ ʙʝʟʨʘʟʤʝʨʥʳʤ ʚʝʣʠʯʠʥʘʤ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʣʦʚʠʷʤʠ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʚ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ [45].  

ʇʨʦʮʝʜʫʨʘ ʧʨʠʤʝʥʝʥʠʷ ʈʅʉ ʕʣʤʘʥʘ ʚ ʟʘʜʘʯʝ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʊʇ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ ʧʨʝʜʧʦʣʘʛʘʝʪ: 

1) ʧʨʠʚʝʜʝʥʠʝ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʢ ʙʝʟʨʘʟʤʝʨʥʦʡ ʚʝʣʠʯʠʥʝ: ʧʝʨʝʜ ʧʨʠʤʝʥʝʥʠʝʤ 
ʤʝʪʦʜʦʚ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʥʦʨʤʘʣʠʟʘʮʠʶ ʚʭʦʜʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ ʣʠʥʝʡʥʦ-ʘʜʜʠʪʠʚʥʦʡ ʩʚʸʨʪʢʠ. ɺ ʢʘʯʝʩʪʚʝ ʚʭʦʜʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʯʠʩʣʝʥʥʦʡ ʦʮʝʥʢʠ ʠʤʧʝʨʘʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʢʨʠʪʝʨʠʠ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʠʥʠʤʫʤʦʚ: ʯʠʩʣʦ ʨʘʙʦʯʠʭ, ʪʨʫʜʦʝʤʢʦʩʪʴ, ʟʘʪʨʘʪʳ ʥʘ ʨʘʙʦʪʳ; 

2) ʦʙʫʯʝʥʠʝ ʩʝʪʠ: ʧʦʩʣʝ ʥʦʨʤʘʣʠʟʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ ʈʅʉ ʕʣʤʘʥʘ ʦʙʫʯʘʝʪʩʷ ʥʘ 

ʠʤʝʶʱʠʭʩʷ ʜʘʥʥʳʭ. ʇʨʦʮʝʜʫʨʘ ʦʙʫʯʝʥʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʘʩʪʨʦʡʢʫ ʚʝʩʦʚ ʤʝʞʜʫ ʥʝʡʨʦʥʘʤʠ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʝʪʠ çʥʘʫʯʠʪʴʩʷè ʨʘʩʧʦʟʥʘʚʘʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʜʝʣʘʪʴ ʧʨʦʛʥʦʟʳ; 

3) ʦʧʪʠʤʠʟʘʮʠʶ: ʦʙʫʯʝʥʥʘʷ ʈʅʉ ʕʣʤʘʥʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʠʤʧʝʨʘʪʠʚʥʦʡ 
ʪʝʭʥʦʣʦʛʠʠ. ʆʥʘ ʘʥʘʣʠʟʠʨʫʝʪ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʫʯʠʪʳʚʘʷ ʠʭ ʚʟʘʠʤʦʩʚʷʟʠ ʠ ʧʨʝʜʳʩʪʦʨʠʶ, ʠ 

ʧʨʝʜʣʘʛʘʝʪ ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ, ʤʠʥʠʤʠʟʠʨʫʷ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʯʠʭ, ʪʨʫʜʦʝʤʢʦʩʪʴ ʠ ʟʘʪʨʘʪʳ 

(ʨʠʩʫʥʦʢ 5.7). 

ɼʠʩʢʨʝʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʠʥʦʡ ʧʦʜʭʦʜ ʢ ʧʨʦʠʟʚʦʜʩʪʚʫ ʨʘʙʦʪ, 

ʦʪʣʠʯʘʶʱʠʡʩʷ ʦʪ ʠʤʧʝʨʘʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɼʠʩʢʨʝʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʳ 

ʥʘ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʠ ʚ ʩʪʨʦʠʪʝʣʴʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩ ʫʯʝʪʦʤ ʚʦʟʤʦʞʥʦʩʪʝʡ ʉʇʆ, ʘ ʪʘʢʞʝ 

ʩʦʚʨʝʤʝʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ. 

ʆʧʪʠʤʠʟʘʮʠʷ ʜʠʩʢʨʝʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʆɾɼʇ. ʂʘʢ ʠ ʚ ʩʣʫʯʘʝ ʩ ʠʤʧʝʨʘʪʠʚʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʦʜʥʠʤ ʠʟ 
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ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʘʷ ʦʧʪʠʤʠʟʘʮʠʷ, 

ʢʦʪʦʨʘʷ ʫʯʠʪʳʚʘʝʪ ʤʥʦʞʝʩʪʚʦ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ, 

ʤʠʥʠʤʠʟʘʮʠʷ ʟʘʪʨʘʪ, ʢʦʣʠʯʝʩʪʚʘ ʨʘʙʦʯʠʭ, ʪʨʫʜʦʝʤʢʦʩʪʠ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪ. 

 

 

ʈʠʩʫʥʦʢ 5.7 - ʇʨʠʤʝʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʫʪʠ ʨʝʘʣʠʟʘʮʠʠ ʠʤʧʝʨʘʪʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ  

 
ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʜʠʩʢʨʝʮʠʦʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʈʅʉ ɼʞʦʨʜʘʥʘ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʤʦʜʠʬʠʢʘʮʠʝʡ 

ʤʥʦʛʦʩʣʦʡʥʦʛʦ ʧʝʨʩʝʧʪʨʦʥʘ, ʜʦʧʦʣʥʝʥʥʦʛʦ ʦʙʨʘʪʥʳʤʠ ʩʚʷʟʷʤʠ (ʨʠʩʫʥʦʢ 5.8) [59, 65, 71]. ʕʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʥʘ ʚʭʦʜ ʩʝʪʠ, ʧʦʤʠʤʦ ʚʭʦʜʥʦʛʦ ʚʝʢʪʦʨʘ, ʧʦʩʪʫʧʘʝʪ ʠ ʚʳʭʦʜʥʦʡ ʚʝʢʪʦʨ ʩ 

ʟʘʜʝʨʞʢʦʡ ʥʘ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʪʘʢʪʦʚ. ʊʘʢʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʟʚʦʣʷʝʪ ʩʝʪʠ çʟʘʧʦʤʠʥʘʪʴè 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʠ ʫʯʠʪʳʚʘʪʴ ʧʨʝʜʳʜʫʱʠʝ ʵʪʘʧʳ ʧʨʦʮʝʜʫʨʳ ʦʧʪʠʤʠʟʘʮʠʠ, ʯʪʦ 

ʷʚʣ̫ʝʪʩʷ ʧʨʠʥʮʠʧʠʘʣʴʥʳʤ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʠʩʢʨʝʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ.  

ʈʅʉ ɼʞʦʨʜʘʥʘ ʘʥʘʣʠʟʠʨʫʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ, ʫʯʠʪʳʚʘʷ çʧʨʝʜʳʩʪʦʨʠʶè 

ʠʩʧʦʣʥʷʝʤʦʛʦ ʊʇ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʈʅʉ, ʪʘʢʠʭ ʢʘʢ ʈʅʉ ʕʣʤʘʥʘ, ʩʝʪʴ ɼʞʦʨʜʘʥʘ ʩʦʭʨʘʥʷʝʪ 

ʠʥʬʦʨʤʘʮʠʶ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʢʦʥʪʝʢʩʪʥʦʤ ʩʣʦʝ, ʢʦʪʦʨʳʡ ʘʢʪʠʚʠʨʫʝʪʩʷ ʥʘ ʢʘʞʜʦʤ ʰʘʛʝ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʩʝʪʠ çʧʦʤʥʠʪʴè ʧʨʦʰʣʳʝ ʵʪʘʧʳ ʊʇ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʜʣʷ ʧʨʠʥʷʪʠʷ ʙʦʣʝʝ 

ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʥʘ ʩʣʝʜʫʶʱʠʭ ʰʘʛʘʭ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʈʅʉ ʧʨʠʚʦʜʷʪʩʷ ʢ 

ʥʝʦʙʭʦʜʠʤʦʤʫ ʠʥʪʝʨʚʘʣʫ, ʪ.ʝ. ʧʨʦʚʦʜʠʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʚʝʨʪʢʘ ʢʨʠʪʝʨʠʝʚ ʦʧʪʠʤʠʟʘʮʠʠ 

(ʜʘʥʥʳʝ ʧʨʠʚʦʜʷʪ ʢ ʙʝʟʨʘʟʤʝʨʥʦʤʫ ʚʠʜʫ). ɺ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʝʚ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ 

ʟʘʜʘʯʠ ʠ ʦʪʣʘʜʢʠ ʩʝʪʠ ʙʫʜʫʪ ʧʨʠʤʝʥʷʪʴʩʷ:  

¶ ʥʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʯʠʭ, ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʚ ʊʇ, ʯʝʣ.; 

¶ ʥʘʠʤʝʥʴʰʫʶ ʪʨʫʜʦʝʤʢʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ (ʟʘʪʨʘʪʳ ʪʨʫʜʘ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʊʇ), 
ʯʝʣ.-ʯ.; 

¶ ʤʠʥʠʤʘʣʴʥʫʶ ʩʪʦʠʤʦʩʪʴ (ʩʪʦʠʤʦʩʪʴ ʨʝʘʣʠʟʘʮʠʷ ʊʇ), ʨʫʙ.; 

¶ ʥʘʠʤʝʥʴʰʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʊʇ (ʜʥʠ). 

ɼʣʷ ʜʨʫʛʠʭ ʫʩʣʦʚʠʡ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʝʨʝʯʝʥʴ ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʷ ʤʦʞʝʪ 

ʙʳʪʴ ʨʘʩʰʠʨʝʥ. ʅʘ ʢʘʞʜʳʡ ʠʟ ʧʘʨʘʤʝʪʨʦʚ ʥʘʟʥʘʯʘʝʪʩʷ çʚʝʩʦʚʦʡè ʢʦʵʬʬʠʮʠʝʥʪ ʚ ʠʥʪʝʨʚʘʣʝ 

[0, 1], ʢʦʪʦʨʳʡ ʫʯʠʪʳʚʘʝʪ çʚʘʞʥʦʩʪʴè ʢʨʠʪʝʨʠʷ ʧʨʠ ʦʧʪʠʤʠʟʘʮʠʠ ʜʠʩʢʨʝʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. 

https://izd-mn.com/


ȳɋɏɖɔɗɋɘɋɈɆɥ ɕɔɊɊɋɖɌɐɆ ɘɋɛɓɔɑɔɉɎɝɋɗɐɔɉɔ ɕɖɔɋɐɘɎɖɔɈɆɓɎɥ 
Ɏ ɖɋɉəɑɎɖɔɈɆɓɎɥ Ɉ ɌɋɑɋɍɓɔɊɔɖɔɌɓɔɒ ɗɘɖɔɎɘɋɑɢɗɘɈɋ 

Ȧ.Ȩ. ȵɔɑɥɓɗɐɎɏ 

 

 

https://izd-mn.com/ 88 

 

 
ʈʠʩʫʥʦʢ 5.8 - ʉʪʨʫʢʪʫʨʘ ʨʝʢʫʨʨʝʥʪʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ɼʞʦʨʜʘʥʘ 

 

ʈʝʘʣʠʟʘʮʠʷ ʈʅʉ ɼʞʦʨʜʘʥʘ ʘʥʘʣʦʛʠʯʥʘ ʨʝʘʣʠʟʘʮʠʠ ʈʅʉ ʕʣʤʘʥʘ ʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ: 

¶ ʧʦʜʛʦʪʦʚʢʝ ʜʘʥʥʳʭ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʟʘʜʘʯʝ ʦʧʪʠʤʠʟʘʮʠʠ; 

¶ ʚʳʙʦʨʝ ʢʨʠʪʝʨʠʝʚ ʦʧʪʠʤʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʦʮʝʥʢʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʊʇ; 

¶ ʦʙʫʯʝʥʠʠ ʩʝʪʠ ʥʘ ʦʩʥʦʚʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ ʠ ʚʳʙʨʘʥʥʳʭ ʢʨʠʪʝʨʠʝʚ 

ʦʧʪʠʤʠʟʘʮʠʠ; 

¶ ʦʧʪʠʤʠʟʘʮʠʠ ʜʠʩʢʨʝʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʫʪʝʤ ʘʥʘʣʠʟʘ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʩ ʫʯʝʪʦʤ 
ʠʭ ʚʟʘʠʤʦʩʚʷʟʠ ʠ ʧʨʝʜʳʩʪʦʨʠʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ (ʨʠʩʫʥʦʢ 5.9). 

 

 

ʈʠʩʫʥʦʢ 5.9 - ʇʨʠʤʝʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʫʪʠ ʨʝʘʣʠʟʘʮʠʠ ʜʠʩʢʨʝʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 
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ʈʝʟʫʣʴʪʘʪʦʤ ʧʨʠʤʝʥʝʥʠʷ ʈʅʉ ɼʞʦʨʜʘʥʘ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʤʠʥʠʤʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʪʨʫʜʘ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠ ʩʪʦʠʤʦʩʪʴ ʊʇ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ. 

5.4. ɺʦʟʤʦʞʥʦʩʪʠ ʩʠʥʪʝʟʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʜʣʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʝʢʫʨʨʝʥʪʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʮʝʣʷʭ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʮʝʜʫʨʳ ʩʠʥʪʝʟʘ ʊʇ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɾɼʇ ʧʨʠʤʝʥʝʥ ʕʇʄ çʊʝʭʩʪʨʫʢʪʫʨʘè, ʚ ʦʩʥʦʚʫ ʢʦʪʦʨʦʛʦ ʧʦʣʦʞʝʥʘ 

ʵʢʩʧʝʨʪʥʘʷ ʩʠʩʪʝʤʘ ʧʨʦʜʫʢʮʠʦʥʥʦʛʦ ʪʠʧʘ (ʨʠʩʫʥʦʢ 5.10) [28, 40].  

 

 

ʈʠʩʫʥʦʢ 5.10 - ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʧʨʦʮʝʜʫʨʳ ʛʝʥʝʨʘʮʠʠ ʥʦʤʝʥʢʣʘʪʫʨʳ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʨʘʙʦʪ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʳ  

 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥʘ ʧʨʦʮʝʜʫʨʘ ʩʠʥʪʝʟʘ ʊʇ ʚʦʟʚʝʜʝʥʠʷ ʥʘʩʳʧʠ 

ɾɼɿʇ ʥʘ ʫʯʘʩʪʢʝ ʜʣʠʥʦʡ 654 ʤ (ʇʂ 501+36 - ʇʂ 507+96), ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʧʦʧʝʨʝʯʥʳʤ 

ʧʨʦʬʠʣʝʤ ʥʘ ʨʠʩʫʥʢʝ 5.11. ʂʦʥʩʪʨʫʢʮʠʠ ʥʘʩʳʧʠ ʦʧʨʝʜʝʣʝʥʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʧʦʣʥʝʥʥʳʭ 

ʨʘʩʯʝʪʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʣʷʥʦʛʦ ʧʦʣʦʪʥʘ. 

 

 

ʈʠʩʫʥʦʢ 5.11 - ʇʦʧʝʨʝʯʥʳʡ ʧʨʦʬʠʣʴ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʥʘʩʳʧʠ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʫʯʘʩʪʢʝ  

 

ʅʘ ʫʯʘʩʪʢʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʳʡ (ʧʣʦʜʦʨʦʜʥʳʡ) ʩʣʦʡ ʛʨʫʥʪʘ 

ʪʦʣʱʠʥʦʡ 0,3 ʤ. ʆʩʥʦʚʘʥʠʝ ʥʘʩʳʧʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʪʨʝʪʴʝʡ ʢʘʪʝʛʦʨʠʝʡ ʩʣʦʞʥʦʩʪʠ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʚʩʣʝʜʩʪʚʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʘʨʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ. ʂʘʨʩʪʦʚʳʝ 

ʧʦʣʦʩʪʠ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʨʘʟʣʠʯʥʦʡ ʛʣʫʙʠʥʝ, ʧʦ ʜʘʥʥʳʤ ʙʫʨʝʥʠʷ ʥʝ ʧʨʝʚʳʰʘʶʪ 0,8-1,5 ʤ. ɼʣʷ 

ʧʦʚʳʰʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʥʘʩʳʧʠ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʟʘʤʝʥʘ ʛʨʫʥʪʘ ʩʣʘʙʦʛʦ 

ʦʩʥʦʚʘʥʠʷ. ʇʨʝʜʫʩʤʦʪʨʝʥʦ ʫʩʠʣʝʥʠʝ ʦʩʥʦʚʘʥʠʷ ʥʘʩʳʧʠ ʜʚʫʤʷ ʩʣʦʷʤʠ ʛʝʦʪʝʢʩʪʠʣʷ ʠ ʫʢʣʘʜʢʘ 

ʛʠʜʨʦʠʟʦʣʷʮʠʦʥʥʦʡ ʤʝʤʙʨʘʥʳ.  
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ʊʝʣʦ ʥʘʩʳʧʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʦʪʩʳʧʢʫ ʜʨʝʥʠʨʫʶʱʝʛʦ ʛʨʫʥʪʘ.  

ʋʩʪʨʦʡʩʪʚʦ ʚʪʦʨʦʛʦ (ʤʦʨʦʟʦʫʩʪʦʡʯʠʚʦʛʦ) ʟʘʱʠʪʥʦʛʦ ʩʣʦʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʦʪʩʳʧʢʫ 

ʥʘʯʘʣʴʥʦʛʦ ʩʣʦʷ ʜʨʝʥʠʨʫʶʱʝʛʦ ʛʨʫʥʪʘ (ʧʝʩʢʘ). 

ʋʩʪʨʦʡʩʪʚʦ ʧʝʨʚʦʛʦ ʟʘʱʠʪʥʦʛʦ ʩʣʦʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʦʪʩʳʧʢʫ ʱʝʙʝʥʦʯʥʦ-ʛʨʘʚʠʡʥʦ-

ʧʝʩʯʘʥʦʡ ʩʤʝʩʠ. 

ʋʢʨʝʧʣʝʥʠʝ ʦʪʢʦʩʦʚ ʥʘʩʳʧʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʧʦʜʛʦʪʦʚʢʫ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʨʘʚʥʦʤʝʨʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʣʦʷ, ʫʢʣʘʜʳʚʘʥʠʝʤ 

ʛʝʦʤʘʪʦʚ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʪʨʘʚʦʩʝʷʥʠʝʤ (ʛʠʜʨʦʧʦʩʝʚʦʤ).  

ʅʘ ʨʠʩʫʥʢʘʭ 5.12-5.14 ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʨʘʛʤʝʥʪʳ ʨʘʙʦʪʳ ʕʇʄ çʊʝʭʩʪʨʫʢʪʫʨʘè.  

ʅʘ ʨʠʩʫʥʢʝ 5.15 ʧʨʝʜʩʪʘʚʣʝʥ ʬʨʘʛʤʝʥʪ ʨʘʙʦʪʳ ʕʇʄ çʊʝʭʧʘʨʘʤʝʪʨʳè ʩʦʜʝʨʞʘʱʠʡ 

ʛʨʘʬʦʚʫʶ ʤʦʜʝʣʴ ʆʉ ʊʇ (ʫʨʦʚʝʥʴ ʂʊʇ) ʚʦʟʚʝʜʝʥʠʷ ʥʘʩʳʧʠ ɾɼɿʇ. ɺ ʪʘʙʣʠʮʝ 5.1 ʧʨʝʜʩʪʘʚʣʝʥ 

ʬʨʘʛʤʝʥʪ ʢʘʣʴʢʫʣʷʮʠʠ ʟʘʪʨʘʪ ʪʨʫʜʘ ʩ ʨʘʩʰʠʬʨʦʚʢʦʡ ʂʊʇ ç3.2. ʉʦʦʨʫʞʝʥʠʝ ʪʝʣʘ ʥʘʩʳʧʠè. 

ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʫʣʫʯʰʝʥʠʷ ʊʇ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʩʦʚʨʝʤʝʥʥʳʭ ʩʧʦʩʦʙʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʨʘʙʦʪ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʦʧʪʠʤʘʣʴʥʦʝ ʢʘʯʝʩʪʚʦ ʠ ʩʪʦʠʤʦʩʪʴ 

ʩʪʨʦʷʱʝʛʦʩʷ ʆɾɼʇ. 

ʅʘ ʨʠʩʫʥʢʝ 5.16 ʧʦʢʘʟʘʥʘ ʛʨʘʬʦʚʘʷ ʤʦʜʝʣʴ ʆʉ ʠʤʧʝʨʘʪʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʚʝʜʝʥʠʷ 

ʥʘʩʳʧʠ ɾɼɿʇ ʩ ʜʦʙʘʚʣʝʥʥʳʤʠ ʙʣʦʢʘʤʠ (ʚʳʜʝʣʝʥʥʳʝ ʦʪʜʝʣʴʥʳʤ ʮʚʝʪʦʤ ʂʊʇ). ʂʘʞʜʘʷ ʠʟ 

ʚʝʨʰʠʥ ʤʦʜʝʣʠ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ: 1 - ˉ ʂʊʇ; 2 - ʯʠʩʣʝʥʥʦʩʪʴ ʨʘʙʦʪʘʶʱʠʭ, ʯʝʣ.; 

3 - ʪʨʫʜʦʝʤʢʦʩʪʴ, ʯʝʣ.-ʯ.; 4 - ʩʪʦʠʤʦʩʪʴ ʨʘʙʦʪ, ʨʫʙ.; 5 - ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ (ʚʠʜ (ɹ - 

ʙʫʣʴʜʦʟʝʨ, ʕ ï ʵʢʩʢʘʚʘʪʦʨ, ɸʉ ï ʘʚʪʦʩʘʤʦʩʚʘʣ, ɸɻ ï ʘʚʪʦʛʨʝʡʜʝʨ, ɻʋʄ ï ʛʨʫʥʪʦʫʧʣʦʪʥʷʶʱʘʷ 

ʤʘʰʠʥʘ) Ĭ ʢʦʣʠʯʝʩʪʚʦ). 

ɼʦʙʘʚʣʝʥʥʳʝ ʚ ʤʦʜʝʣʴ ʙʣʦʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʠʟʤʝʥʝʥʥʳʝ ʧʦ ʨʝʩʫʨʩʥʦʤʫ 

ʦʙʝʩʧʝʯʝʥʠʶ ʠ ʥʝ ʧʨʦʪʠʚʦʨʝʯʘʱʠʝ ʪʨʝʙʦʚʘʥʠʷʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ ʂʊʇ 

ˉ2.1.2, 3.2.3 ʠ 4.3.1. ɼʘʥʥʳʝ ʙʣʦʢʠ ʧʨʝʜʣʦʞʝʥʳ ʉʇʆ ʜʣʷ ʚʦʟʤʦʞʥʦʛʦ ʚʢʣʶʯʝʥʠʷ ʚ 

ʦʧʪʠʤʘʣʴʥʳʡ ʧʫʪʴ ʠʤʧʝʨʘʪʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. 

ʀʥʬʦʨʤʘʮʠʷ ʛʨʘʬʦʚʦʡ ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ ʤʘʩʩʠʚʦʤ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ 

ʈʅʉ ʕʣʤʘʥʘ. 

ɼʣʷ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʊʇ ʩʥʘʯʘʣʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʝʩʪʠ ʧʨʠʚʝʜʝʥʠʝ 

ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʢ ʙʝʟʨʘʟʤʝʨʥʦʡ ʚʝʣʠʯʠʥʝ. ɼʣʷ ʵʪʦʛʦ ʚ ʩʨʝʜʝ Matlab ʨʘʟʨʘʙʦʪʘʥʘ 

ʩʧʝʮʠʘʣʴʥʘʷ ʬʦʨʤʘ (ʩʢʨʠʧʪ) ʜʣʷ ʚʚʦʜʘ ʟʥʘʯʝʥʠʡ ʢʨʠʪʝʨʠʝʚ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʠʤʝʥʝʥʠʝʤ ʢ 

ʥʠʤ ʤʝʪʦʜʘ ʣʠʥʝʡʥʦ-ʘʜʜʠʪʠʚʥʦʡ ʩʚʝʨʪʢʠ. ɺ ʢʘʯʝʩʪʚʝ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʯʠʩʣʝʥʥʦʡ ʦʮʝʥʢʠ 

ʠʤʧʝʨʘʪʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠʩʧʦʣʴʟʦʚʘʥʦ ʪʨʠ ʢʨʠʪʝʨʠʷ ʤʠʥʠʤʫʤʦʚ: ʯʠʩʣʝʥʥʦʩʪʴ ʨʘʙʦʪʘʶʱʠʭ, 

ʪʨʫʜʦʝʤʢʦʩʪʴ, ʩʪʦʠʤʦʩʪʴ ʨʘʙʦʪ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʤʝʪʦʜʘ ʣʠʥʝʡʥʦ-ʘʜʜʠʪʠʚʥʦʡ ʩʚʝʨʪʢʠ 

ʥʝʦʙʭʦʜʠʤʦ ʚʥʘʯʘʣʝ ʫʩʪʘʥʦʚʠʪʴ ʜʣʷ ʢʨʠʪʝʨʠʝʚ ʚʝʩʘ ʧʨʠʦʨʠʪʝʪʦʚ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0 ʜʦ 1:  

¶ ʜʣʷ ʯʠʩʣʝʥʥʦʩʪʠ ʨʘʙʦʪʘʶʱʠʭ ï 0,30;  

¶ ʜʣʷ ʪʨʫʜʦʝʤʢʦʩʪʠ ï 0,35; 

¶ ʜʣʷ ʩʪʦʠʤʦʩʪʠ ï 0,35.  

ʇʨʠʚʝʜʝʥʠʝ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ [45]: 
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ʛʜʝ iw  ï ʚʝʣʠʯʠʥʘ i-ʛʦ ʢʨʠʪʝʨʠʷ, ʧʨʠʚʝʜʝʥʥʘʷ ʢ ʦʪʥʦʩʠʪʝʣʴʥʦʤʫ ʙʝʟʨʘʟʤʝʨʥʦʤʫ ʚʠʜʫ;  
iw  ï ʟʥʘʯʝʥʠʝ i-ʛʦ ʢʨʠʪʝʨʠʷ;  

max

iw , 
min

iw  ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʠ ʤʠʥʠʤʘʣʴʥʦʝ ʠʟ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ i-ʛʦ ʢʨʠʪʝʨʠʷ. 

 

https://izd-mn.com/


ȳɋɏɖɔɗɋɘɋɈɆɥ ɕɔɊɊɋɖɌɐɆ ɘɋɛɓɔɑɔɉɎɝɋɗɐɔɉɔ ɕɖɔɋɐɘɎɖɔɈɆɓɎɥ 
Ɏ ɖɋɉəɑɎɖɔɈɆɓɎɥ Ɉ ɌɋɑɋɍɓɔɊɔɖɔɌɓɔɒ ɗɘɖɔɎɘɋɑɢɗɘɈɋ 

Ȧ.Ȩ. ȵɔɑɥɓɗɐɎɏ 

 

 

https://izd-mn.com/ 91 

 

 

ʈʠʩʫʥʦʢ 5.12 - ʌʨʘʛʤʝʥʪ ʨʘʙʦʪʳ ʕʇʄ çʊʝʭʩʪʨʫʢʪʫʨʘè, ʨʝʞʠʤ çɹʘʟʘ ʜʘʥʥʳʭè - çʇʨʦʩʤʦʪʨ 

ʨʘʙʦʪ (ʇʊʇ)è  

 

 

ʈʠʩʫʥʦʢ 5.13 - ʌʨʘʛʤʝʥʪ ʨʘʙʦʪʳ ʕʇʄ çʊʝʭʩʪʨʫʢʪʫʨʘè, ʨʝʞʠʤ çʕʢʩʧʝʨʪʠʟʘ (ʦʧʨʦʩ)è  
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ʈʠʩʫʥʦʢ 5.14 - ʌʨʘʛʤʝʥʪ ʨʘʙʦʪʳ ʕʇʄ çʊʝʭʩʪʨʫʢʪʫʨʘè, ʨʝʞʠʤ çʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʪʠʟʳè  

 

 

ʈʠʩʫʥʦʢ 5.15 - ʌʨʘʛʤʝʥʪ ʨʘʙʦʪʳ ʕʇʄ çʊʝʭʧʘʨʘʤʝʪʨʳè, ʨʝʞʠʤ çʆʨʛʩʪʨʫʢʪʫʨʘ ʊʇ-ʂʊʇè  
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ʊʘʙʣʠʮʘ 5.1. ʌʨʘʛʤʝʥʪ ʢʘʣʴʢʫʣʷʮʠʠ ʟʘʪʨʘʪ ʪʨʫʜʘ ʩ ʨʘʩʰʠʬʨʦʚʢʦʡ ʂʊʇ ç3.2. ʉʦʦʨʫʞʝʥʠʝ 

ʪʝʣʘ ʥʘʩʳʧʠè 

Ѕ 
ͨκͨ 

˻͍͙͔͋ͦͫͤͦ͊ͤΣ 
΄͙ͺͪ 

˹͙͔͍͙͔͊ͣͤͦ͊ͤ ͪ͊͋ͦͭ 
͔́ͪͯ͒ͦͣͦ͟
ͫͭΈΣ ;͔͡Φ-; 

˿͍ͦͫͭ͊ ͙͎͋ͪ͊͒· 

˽ͪͦ͒ͦ͗͡
͙͔ͭ͡Έͤͦͫ
ͭΈ 

ͪ͊͋ͦͭ·Σ 
͒ͤΦ 

˿͙ͭͦͣͦͫͭΈ 
ͪ͊͋ͦͭΣ ͪͯ͋Φ 

 

Χ 

2.1.7 
˥̏˿˹ лм-02-001-03 
+ 09  

˽͚͔ͦͫͦͤͦ͡ ͔͙͔ͯͨͦͭͤͤ͡ ͊ͭͦͣ͟͟ ͤ͊ 
͔͍ͨͤͣͦ΄͙ͤ͊ͻ + ˹ ͊ ͊͗͒͟·͚ 
͔ͨͦͫ͒ͯ͡Ό΅͙͚ ͨͪͦͻͦ͒ ͨͦ ͦ͒ͤͦͣͯ 
͔ͫ͒ͯ͡ ˥̏˿˹ лм-02-001-03 

8,87 
˸͊΄͙͙ͤͫͭ ͊ͭ͊͟͟ 

сͪΦ  
1,1  8647,12 

3.2Φ ˿͔͙͔ͦͦͪͯ͗ͤ ͔ͭ͊͡ ͤ͊ͫ·͙ͨ 

3.2.1 ˥̏˿˹ лм-01-012-07 

˾͊ͪ͊͋ͦͭ͊͘͟ ͎ͪͯͤͭ͊ ͙͘ ΄͔ͭ͊͋͡Ύ 
͎͙͒ͪͦͤ͊ͣ·͍͊ ͫ ͎͚ͨͦͪͯͦ͘͟ ͤ͊ 
͍͙͙͊ͭͦͣͦ͋͡-͍ͫ͊ͣͦͫ͊͡· 
Ή͍ͫ͊͊ͭͦͪͦͣ͟͟ ͫ ͍ͦ͟΄ͦͣ 
͍͔͙ͣͫͭͣͦͫͭΈΌ мΣс ͣ3 

35,92 

˸͊΄͙͙ͤͫͭ 
Ή͍ͫ͊͊ͭͦͪ͊͟͟ р ͪΦ 
˽ͦͣͦ΅͙ͤ͟ ͣ͊΄Φ 
Ή͍ͫ͊͊ͭͦͪ͊͟͟ п ͪΦ 

4,5 86214,25 

3.2.2 ˹ˮˮ ͭͪͯ͒͊ 
͙͍͙͔́ͪ͊ͤͫͨͦͪͭͪͦ͊ͤ ͔ͨͫ;͎͊ͤͦͦ 
͎ͪͯͤͭ͊ ͊κͫ 

189,14 ˤ͙͔ͦ͒ͭ͡Έ ͊κͫ о ͟͡Φ  2,6 58878,00 

3.2.3 ˥̏˿˹ лм-01-031-05 
˾͍͙͍͙͔͊ͪ͊ͤ͊ͤ͘ ͎ͪͯͤͭ͊ 
͋ͯ͡Έ͔͒ͦͪͦͣ͘ 

12,83 
˸͊΄͙͙ͤͫͭ 
͋ͯ͡Έ͔͒ͦͪ͊͘ сͪΦ 

0,8 12587,24 

3.2.4 ˥̏˿˹ лм-01-036-03 
˽͙͍͊ͤͪͦ͊͟͡ ͍͔ͨͦͪͻ͙ͤͦͫͭ ͎ͪͯͤͭ͊ 
͋ͯ͡Έ͔͒ͦͪͦͣ͘ ͔͔ͨͪ͒ ͔͙͔ͯͨͦͭͤͤͣ͡ 

9,56 
˸͊΄͙͙ͤͫͭ 
͋ͯ͡Έ͔͒ͦͪ͊͘ сͪΦ  

1,2 11258,74 

3.2.5 ˥̏˿˹ лм-02-006-01 
˽͙͍ͦ͡ ͍͚ͦ͒ͦ ͯͨͦͭͤ͡Ύ͔͎ͣͦͦ 
͎ͪͯͤͭ͊ ͤ͊ͫ·͙ͨ 

46,36 ˤ͙͔ͦ͒ͭ͡Έ о ͟͡Φ  2,9 9478,00 

3.2.6 
˥̏˿˹ лм-02-001-03 
+ 09 

͔͙͔̂ͨͦͭͤͤ͡ ͊ͭͦͣ͟͟ ͤ ͊ 
͔͍ͨͤͣͦ΄͙ͤ͊ͻ + ˹ ͊ ͊͗͒͟·͚ 
͔ͨͦͫ͒ͯ͡Ό΅͙͚ ͨͪͦͻͦ͒ ͨͦ ͦ͒ͤͦͣͯ 
͔ͫ͒ͯ͡ ˥̏˿˹ лм-02-001-03 

14,60 
˸͊΄͙͙ͤͫͭ ͊ͭ͊͟͟ 
сͪΦ  

1,8 12467,36 

4.3Φ ͚͍̂ͫͭͪͦͫͭͦ ͍͎ͭͦͪͦͦ ͊͘΅͙͎ͭͤͦͦ ͫͦ͡Ύ  

4.3.1 ˥̏˿˹ лм-01-012-07 

˾͊ͪ͊͋ͦͭ͊͘͟ ͎ͪͯͤͭ͊ ͙͘ ΄͔ͭ͊͋͡Ύ 
͎͙͒ͪͦͤ͊ͣ·͍͊ ͫ ͎͚ͨͦͪͯͦ͘͟ ͤ͊ 
͍͙͙͊ͭͦͣͦ͋͡-͍ͫ͊ͣͦͫ͊͡· 
Ή͍ͫ͊͊ͭͦͪͦͣ͟͟ ͫ ͍ͦ͟΄ͦͣ 
͍͔͙ͣͫͭͣͦͫͭΈΌ мΣс ͣ3 

48,65 

˸͊΄͙͙ͤͫͭ 
Ή͍ͫ͊͊ͭͦͪ͊͟͟ р ͪΦ 
˽ͦͣͦ΅͙ͤ͟ ͣ͊΄Φ 
Ή͍ͫ͊͊ͭͦͪ͊͟͟ п ͪΦ 

6,0 134548,49 

Χ 

 
 

 
ʈʠʩʫʥʦʢ 5.16 - ɻʨʘʬʦʚʘʷ ʤʦʜʝʣʴ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠʤʧʝʨʘʪʠʚʥʦʛʦ 
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ʛʜʝ 
ia - ʚʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʟʥʘʯʠʤʦʩʪʴ ʢʦʥʢʨʝʪʥʦʛʦ ʢʨʠʪʝʨʠʷ ʩʨʝʜʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʤʥʦʞʝʩʪʚʘ (ʥʘʟʥʘʯʘʶʪʩʷ ʟʘʨʘʥʝʝ ʠʩʭʦʜʷ ʠʟ ʧʨʠʦʨʠʪʝʪʥʦʩʪʠ ʜʣʷ 

ʨʘʟʨʘʙʦʪʯʠʢʘ ʆʊɼ). 

ʊʦʛʜʘ ʜʣʷ ʠʤʧʝʨʘʪʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ: 

 

 0,30 0,35 0,35 1,0a= + + =. (5.3) 

 

ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʠʤʧʝʨʘʪʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦ 

ʦʧʠʩʘʥʥʳʤ ʚʳʰʝ ʢʨʠʪʝʨʠʷʤ ʠʩʧʦʣʴʟʦʚʘʥ ʧʨʦʛʨʘʤʤʥʳʡ ʧʘʢʝʪ Neural Network Toolbox ʜʣʷ 

ʩʠʩʪʝʤʳ Matlab ʩ ʮʝʣʴʶ ʨʝʘʣʠʟʘʮʠʠ ʈʅʉ ʕʣʤʘʥʘ (ʨʠʩʫʥʢʠ 17, 18) [13, 21]. 

ɼʣʷ ʧʨʠʤʝʨʘ ʧʦʢʘʟʘʥ ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʚʳʧʦʣʥʝʥʠʷ ʂʊʇ ç2.1. ʋʢʣʘʜʢʘ 

ʛʝʦʩʠʥʪʝʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚè. ɹʳʣʠ ʚʚʝʜʝʥʳ ʜʘʥʥʳʝ ʠʟ ʪʘʙʣʠʮʳ 5.2 ʚ ʦʢʥʦ (ʨʠʩʫʥʦʢ 5.18) 

ʜʣʷ ʥʘʧʠʩʘʥʠʷ ʩʢʨʠʧʪʘ Matlab ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʘʨʭʠʪʝʢʪʫʨʳ ʈʅʉ ʕʣʤʘʥʘ, ʝʝ ʦʙʫʯʝʥʠʷ ʠ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʨʠʤʝʥʝʥʠʷ. 

 

ʊʘʙʣʠʮʘ 5.2 - ɺʘʨʠʘʥʪʳ ʚʳʧʦʣʥʝʥʠʷ ʂʊʇ ç2.1. ʋʢʣʘʜʢʘ ʛʝʦʩʠʥʪʝʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚè 

 ̄

ʂʊʇ 

ʏʠʩʣʝʥʥʦʩʪʴ ʨʘʙʦʪʘʶʱʠʭ, 

ʯʝʣ. 

ʊʨʫʜʦʝʤʢʦʩʪʴ,  

ʯʝʣ.-ʯ. 

ʉʪʦʠʤʦʩʪʴ ʨʘʙʦʪ,  

ʨʫʙ 

2.1.1 10 398,87 248365,32 

2.1.2 9 390,50 229324,12 

2.1.21 8 392,65 214368,24 

2.1.22 9 396,50 239478,78 

 

ʇʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʩʦʟʜʘʥʥʦʡ ʈʅʉ ʕʣʤʘʥʘ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴʶ ʯʠʩʣʘ ʧʝʨʠʦʜʦʚ 

ʦʙʫʯʝʥʠʷ (ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʦʚ) ʠ ʩʨʝʜʥʝʡ ʢʚʘʜʨʘʪʠʯʥʦʡ ʦʰʠʙʢʠ ʨʘʩʯʝʪʘ. 

ɼʣʷ ʦʙʫʯʝʥʠʷ ʈʅʉ ʕʣʤʘʥʘ (ʨʠʩʫʥʦʢ 5.17) ʚ ʩʠʩʪʝʤʝ Matlab/Neural Network Toolbox 

ʙʳʣʦ ʟʘʜʘʥʦ 250 ʠʪʝʨʘʮʠʡ (net.trainParam.epochs = 250) ʩ ʚʳʚʦʜʦʤ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʯʝʨʝʟ 

ʢʘʞʜʳʝ 25 ʠʪʝʨʘʮʠʡ (net.trainParam.show = 25) ʩ ʫʯʸʪʦʤ ʧʦʛʨʝʰʥʦʩʪʠ ʨʘʩʯʝʪʦʚ ʩʝʪʠ 0,01 

(net.trainParam.goal = 0,01). ɺ ʨʘʤʢʘʭ ʧʨʦʚʦʜʠʤʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʫʯʝʥʠʝ ʈʅʉ ʦʛʨʘʥʠʯʠʣʦʩʴ 

11 ʠʪʝʨʘʮʠʷʤʠ ʠʟ ʟʘʜʘʥʥʳʭ 250 ʩ ʧʦʩʪʝʧʝʥʥʳʤ ʫʤʝʥʴʰʝʥʠʝʤ ʦʰʠʙʢʠ ʚʳʯʠʩʣʝʥʠʡ.  

 

 

ʈʠʩʫʥʦʢ 5.17 - ʉʪʨʫʢʪʫʨʘ ʨʝʢʫʨʨʝʥʪʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʕʣʤʘʥʘ ʜʣʷ ʟʘʜʘʯʠ 

ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʠʤʧʝʨʘʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʚʝʜʝʥʠʷ ʦʙʲʝʢʪʘ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʫʪʠ  
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ʈʠʩʫʥʦʢ 5.18 - ʈʝʟʫʣʴʪʘʪʳ ʦʙʫʯʝʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʨʝʢʫʨʨʝʥʪʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʕʣʤʘʥʘ ʜʣʷ 

ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʠʤʧʝʨʘʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʚʝʜʝʥʠʷ ʦʙʲʝʢʪʘ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʫʪʠ  

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ ʈʅʉ ʕʣʤʘʥʘ ʙʳʣ ʧʦʣʫʯʝʥ ʦʧʪʠʤʘʣʴʥʳʡ ʧʫʪʴ ʜʣʷ ʂʊʇ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʛʨʘʬʦʚʦʡ ʤʦʜʝʣʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠʤʧʝʨʘʪʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʚʦʟʚʝʜʝʥʠʷ ʥʘʩʳʧʠ ɾɼɿʇ (ʨʠʩʫʥʦʢ 5.19). ɺ ʦʧʪʠʤʘʣʴʥʳʡ ʧʫʪʴ ʚʦʰʣʦ ʯʝʪʳʨʝ ʂʊʇ ˉ2.1.21, 

2.1.22, 3.2.31, 4.3.11 ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʠʟʤʝʥʝʥʥʳʝ ʧʦ ʧʝʨʝʯʥʶ ʨʘʙʦʪ ʠ 

ʨʝʩʫʨʩʦʦʙʝʩʧʝʯʝʥʠʶ ʂʊʇ ˉ2.1.2, 3.2.3, 4.3.1. 

 

 

ʈʠʩʫʥʦʢ 5.19 - ʌʨʘʛʤʝʥʪ ʛʨʘʬʦʚʦʡ ʤʦʜʝʣʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠʤʧʝʨʘʪʠʚʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʚʝʜʝʥʠʷ ʥʘʩʳʧʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʟʝʤʣʷʥʦʛʦ ʧʦʣʦʪʥʘ ʩ ʦʧʪʠʤʘʣʴʥʳʤ ʧʫʪʝʤ  

 

ʅʘ ʨʠʩʫʥʢʝ 5.20 ʧʨʝʜʩʪʘʚʣʝʥ ʬʨʘʛʤʝʥʪ ʨʘʙʦʪʳ ʕʇʄ çʊʝʭʧʘʨʘʤʝʪʨʳè ʩʦʜʝʨʞʘʱʠʡ 

ʛʨʘʬʦʚʫʶ ʤʦʜʝʣʴ ʆʉ ʊʇ (ʫʨʦʚʝʥʴ ʇʊʇ) ʚʦʟʚʝʜʝʥʠʷ ʥʘʩʳʧʠ ɾɼɿʇ.  
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ʈʠʩʫʥʦʢ 5.20 - ʌʨʘʛʤʝʥʪ ʨʘʙʦʪʳ ʕʇʄ çʊʝʭʧʘʨʘʤʝʪʨʳè, ʨʝʞʠʤ çʆʨʛʩʪʨʫʢʪʫʨʘ ʊʇ-ʇʊʇè  

 

ʅʘ ʨʠʩʫʥʢʝ 5.21 ʧʦʢʘʟʘʥ, ʧʦʣʫʯʝʥʥʳʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʕʉ, ʬʨʘʛʤʝʥʪ ʛʨʘʬʦʚʦʡ ʤʦʜʝʣʠ 

ʆʉ ʜʠʩʢʨʝʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʚʝʜʝʥʠʷ ʥʘʩʳʧʠ ɾɼɿʇ ʩ ʜʦʙʘʚʣʝʥʥʳʤʠ ʙʣʦʢʘʤʠ 

(ʚʳʜʝʣʝʥʥʳʝ ʦʪʜʝʣʴʥʳʤ ʮʚʝʪʦʤ ʇʊʇ). ʂʘʞʜʘʷ ʠʟ ʚʝʨʰʠʥ ʤʦʜʝʣʠ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ 

ʜʘʥʥʳʝ: 1 - ˉ ʇʊʇ; 2 ï ʧʨʠʤʝʥʝʥʥʳʡ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʜʦʢʫʤʝʥʪ (ʅʊɼ); 3 - 

ʪʨʫʜʦʝʤʢʦʩʪʴ, ʯʝʣ.-ʯ.; 4 - ʩʪʦʠʤʦʩʪʴ ʨʘʙʦʪ, ʨʫʙ.; 5 - ʯʠʩʣʝʥʥʦʩʪʴ ʨʘʙʦʪʘʶʱʠʭ, ʯʝʣ.; 6 - 

ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ (ʚʠʜ (ɹ - ʙʫʣʴʜʦʟʝʨ, ʕ ï ʵʢʩʢʘʚʘʪʦʨ, ɸʉ ï ʘʚʪʦʩʘʤʦʩʚʘʣ, ɸɻ ï 

ʘʚʪʦʛʨʝʡʜʝʨ, ɻʋʄ ï ʛʨʫʥʪʦʫʧʣʦʪʥʷʶʱʘʷ ʤʘʰʠʥʘ) Ĭ ʢʦʣʠʯʝʩʪʚʦ); 7 - ʩʤʝʥʥʦʩʪʴ; 8 ï 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ, ʜʥʠ. 

ɼʦʙʘʚʣʝʥʥʳʝ ʚ ʤʦʜʝʣʴ ʙʣʦʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʠʟʤʝʥʝʥʥʳʝ ʧʦ ʨʝʩʫʨʩʥʦʤʫ 

ʦʙʝʩʧʝʯʝʥʠʶ ʠ ʥʝ ʧʨʦʪʠʚʦʨʝʯʘʱʠʝ ʪʨʝʙʦʚʘʥʠʷʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ ʂʊʇ 

ˉ3.2.2.1, 3.2.4.2, 3.2.5.1 ʠ 3.2.6.2. ɼʘʥʥʳʝ ʙʣʦʢʠ ʧʨʝʜʣʦʞʝʥʳ ʉʇʆ ʜʣʷ ʚʦʟʤʦʞʥʦʛʦ ʚʢʣʶʯʝʥʠʷ 

ʚ ʦʧʪʠʤʘʣʴʥʳʡ ʧʫʪʴ ʠʤʧʝʨʘʪʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. 

ʀʥʬʦʨʤʘʮʠʷ ʛʨʘʬʦʚʦʡ ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ ʤʘʩʩʠʚʦʤ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ 

ʈʅʉ ɼʞʦʨʜʘʥʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʯʠʩʣʝʥʥʦʡ ʦʮʝʥʢʠ ʠʤʧʝʨʘʪʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʠʩʧʦʣʴʟʦʚʘʥʦ ʯʝʪʳʨʝ ʢʨʠʪʝʨʠʷ ʤʠʥʠʤʫʤʦʚ: ʯʠʩʣʝʥʥʦʩʪʴ ʨʘʙʦʪʘʶʱʠʭ, ʪʨʫʜʦʝʤʢʦʩʪʴ, 

ʩʪʦʠʤʦʩʪʴ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ. ʂʘʢ ʠ ʚ ʩʣʫʯʘʝ ʩ ʦʧʪʠʤʠʟʘʮʠʝʡ ʠʤʧʝʨʘʪʠʚʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʤʝʪʦʜʘ ʣʠʥʝʡʥʦ-ʘʜʜʠʪʠʚʥʦʡ ʩʚʝʨʪʢʠ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʜʣʷ 

ʢʨʠʪʝʨʠʝʚ ʚʝʩʘ ʧʨʠʦʨʠʪʝʪʦʚ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0 ʜʦ 1. ʊʦʛʜʘ:  

¶ ʜʣʷ ʯʠʩʣʝʥʥʦʩʪʠ ʨʘʙʦʪʘʶʱʠʭ ï 0,20;  

¶ ʜʣʷ ʪʨʫʜʦʝʤʢʦʩʪʠ ï 0,30; 

¶ ʜʣʷ ʩʪʦʠʤʦʩʪʠ ï 0,25; 

¶ ʜʣʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪ ï 0,25. 
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ʈʠʩʫʥʦʢ 5.21 - ʌʨʘʛʤʝʥʪ ʛʨʘʬʦʚʦʡ ʤʦʜʝʣʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʜʠʩʢʨʝʮʠʦʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʚʝʜʝʥʠʷ ʥʘʩʳʧʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʟʝʤʣʷʥʦʛʦ ʧʦʣʦʪʥʘ  

 

 

ʊʦʛʜʘ ʚʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʜʣʷ ʜʠʩʢʨʝʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩʦʩʪʘʚʷʪ: 

 

 0,20 0,30 0,25 0,25 1,0a= + + + =. (5.4) 

 

ɼʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʜʠʩʢʨʝʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʤʦʞʥʦ ʪʘʢʞʝ, ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ ʩ 

ʠʤʧʝʨʘʪʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʩʪʝʤʫ Matlab/Neural Network Toolbox 

(ʨʠʩʫʥʢʠ 22, 23) [13, 21]. 

ɼʣʷ ʧʨʠʤʝʨʘ ʧʦʢʘʟʘʥ ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʚʳʧʦʣʥʝʥʠʷ ʇʊʇ ç3.2.4. 

ʇʣʘʥʠʨʦʚʢʘ ʧʦʚʝʨʭʥʦʩʪʠ ʛʨʫʥʪʘ ʙʫʣʴʜʦʟʝʨʦʤ ʧʝʨʝʜ ʫʧʣʦʪʥʝʥʠʝʤè. ɹʳʣʠ ʚʚʝʜʝʥʳ ʜʘʥʥʳʝ ʠʟ 

ʪʘʙʣʠʮʳ 5.3 ʚ ʦʢʥʦ (ʨʠʩʫʥʦʢ 5.23) ʜʣʷ ʥʘʧʠʩʘʥʠʷ ʩʢʨʠʧʪʘ Matlab ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ 

ʘʨʭʠʪʝʢʪʫʨʳ ʈʅʉ ɼʞʦʨʜʘʥʘ, ʝʝ ʦʙʫʯʝʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʨʠʤʝʥʝʥʠʷ. 

 

 

ʊʘʙʣʠʮʘ 5.3 - ɺʘʨʠʘʥʪʳ ʚʳʧʦʣʥʝʥʠʷ ʇʊʇ ç3.2.4. ʇʣʘʥʠʨʦʚʢʘ ʧʦʚʝʨʭʥʦʩʪʠ ʛʨʫʥʪʘ 

ʙʫʣʴʜʦʟʝʨʦʤ ʧʝʨʝʜ ʫʧʣʦʪʥʝʥʠʝʤè 

 ̄

ʇʊʇ 

ʏʠʩʣʝʥʥʦʩʪʴ 

ʨʘʙʦʪʘʶʱʠʭ, ʯʝʣ. 

ʊʨʫʜʦʝʤʢʦʩʪʴ, 

ʯʝʣ.-ʯ. 

ʉʪʦʠʤʦʩʪʴ 

ʨʘʙʦʪ, ʨʫʙ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʨʘʙʦʪʳ, ʜʥ. 

3.2.4.1 1 9,56 11258,74 1,2 

3.2.4.2 1 9,91 10453,65 1,3 

3.2.4.3 1 10,66 9954,12 1,4 

3.2.4.21 1 8,13 12076,00 1,1 

 

ɼʣʷ ʦʙʫʯʝʥʠʷ ʈʅʉ ɼʞʦʨʜʘʥʘ (ʨʠʩʫʥʦʢ 5.22) ʚ ʩʠʩʪʝʤʝ Matlab/Neural Network Toolbox 

ʙʳʣʠ ʟʘʜʘʥʳ ʧʘʨʘʤʝʪʨʳ ʘʥʘʣʦʛʠʯʥʳʝ ʈʅʉ ʕʣʤʘʥʘ. ʆʙʫʯʝʥʠʝ ʈʅʉ ʦʛʨʘʥʠʯʠʣʦʩʴ ʰʝʩʪʴʶ 

ʠʪʝʨʘʮʠʷʤʠ ʠʟ ʟʘʜʘʥʥʳʭ 250 ʩ ʧʦʩʪʝʧʝʥʥʳʤ ʫʤʝʥʴʰʝʥʠʝʤ ʦʰʠʙʢʠ ʚʳʯʠʩʣʝʥʠʡ.  
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