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ɺʉʊʋʇ 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʆʩʪʘʥʥʽʭ 5 ʨʦʢʽʚ ʫ ʩʚʽʪʽ ʚ ʧʨʦʮʝʩʽ ʟʙʝʨʽʛʘʥʥʷ 

ʱʦʨʽʯʥʦ ʚʪʨʘʯʘʻʪʴʩʷ ʙʣʠʟʴʢʦ 20% ʟʽʙʨʘʥʦʛʦ ʟʝʨʥʘ, ʱʦ ʩʪʘʥʦʚʠʪʴ ʦʜʥʫ ʟ 

ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʋʢʨʘʾʥʠ. ʇʨʠʯʠʥʘʤʠ ʮʠʭ 

ʚʪʨʘʪ, ʚ ʦʩʥʦʚʥʦʤʫ, ʻ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʢʦʤʘʭ-ʰʢʽʜʥʠʢʽʚ ʽ ʧʦʨʘʟʢʘ ʟʝʨʥʘ 

ʧʣʽʩʥʷʚʠʤʠ ʛʨʠʙʘʤʠ. ʊʝʭʥʦʣʦʛʽ ʾ ʢʦʥʩʝʨʚʘʮʽʾ ʟʝʨʥʘ ʤʝʪʦʜʦʤ ʦʭʦʣʦʜʞʝʥʥʷ ʫ 

ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʥʠʞʫʶʪʴ ʮʽ ʚʪʨʘʪʠ, ʦʙʨʦʙʣʷʶʯʠ ʤʽʣʴʡʦʥʠ ʪʦʥʥ ʟʝʨʥʦʚʠʭ, ʦʣʽʡʥʠʭ 

ʢʫʣʴʪʫʨ, ʨʠʩʫ, ʢʫʢʫʨʫʜʟʠ ʪʘ ʽʥʰʠʭ ʟʣʘʢʽʚ[127]. 

ʅʘ ʞʘʣʴ, ʚʠʨʦʙʥʠʢʠ ʟʝʨʥʘ ʯʝʨʝʟ ʩʠʪʫʘʮʽʾ, ʱʦ ʩʢʣʘʣʠʩʷ ʚ ʦʙʣʘʩʪʽ ʨʠʥʢʦʚʠʭ 

ʚʽʜʥʦʩʠʥ, ʽʥʢʦʣʠ ʚʠʤʫʰʝʥʽ ʩʢʦʨʦʯʫʚʘʪʠ ʧʦʩʽʚʥʽ ʧʣʦʱʽ ʟʝʨʥʦʚʠʭ, ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ 

ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ ʜʦ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʾ ʥʘ ʪʦʢʘʭ, ʤʘʡʜʘʥʯʠʢʘʭ ʽ ʚ ʽʥʰʠʭ 

ʤʘʣʦʧʨʠʩʪʦʩʦʚʘʥʠʭ ʜʣʷ ʮʽʻʾ ʤʝʪʠ ʤʽʩʮʷʭ. ɺʽʜʩʫʪʥʽʩʪʴ ʧʨʽʦʨʠʪʝʪʥʦʩʪʽ ʟʝʨʥʘ ʽ 

ʥʘʩʽʥʥʷ ʜʣʷ ʨʠʥʢʦʚʦʾ ʩʬʝʨʠ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʭʣʽʙʦʧʨʦʜʫʢʪʽʚ ʚʝʜʝ, ʷʢ ʧʨʘʚʠʣʦ, 

ʜʦ ʥʝʚʠʧʨʘʚʜʘʥʠʭ ʚʪʨʘʪ ʧʨʦʜʫʢʮʽʾ, ʜʦʜʘʪʢʦʚʠʭ ʽʥʚʝʩʪʠʮʽʡ ʪʘ, ʚ ʢʽʥʮʝʚʦʤʫ 

ʨʘʭʫʥʢʫ, ʜʦ ʟʥʠʞʝʥʥʷ ʧʨʦʜʦʚʦʣʴʯʦʾ ʙʝʟʧʝʢʠ ʋʢʨʘʾʥʠ. 

ʉʣʽʜ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʷʪʠ ʚʠʨʦʙʥʠʮʪʚʫ ʪʘ ʟʙʝʨʽʛʘʥʥʶ ʟʝʨʥʘ 

ʧʰʝʥʠʮʽ, ʪʘʢ ʷʢ ʧʰʝʥʠʯʥʠʡ ʭʣʽʙ, ʤʘʢʘʨʦʥʥʽ ʚʠʨʦʙʠ ʟ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ - 

ʦʩʥʦʚʥʽ ʧʨʦʜʫʢʪʠ ʭʘʨʯʫʚʘʥʥʷ ʧʨʘʢʪʠʯʥʦ ʫʩʽʭ ʚʝʨʩʪʚ ʥʘʩʝʣʝʥʥʷ. 

ʋ ʩʬʝʨʽ ʧʝʨʝʨʦʙʥʦʾ ʛʘʣʫʟʽ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ (ɸʇʂ) 

ʬʦʨʤʫʻʪʴʩʷ ʜʦ 70 % ʟʘʛʘʣʴʥʦʛʦ ʪʦʚʘʨʦʦʙʽʛʫ ʢʨʘʾʥʠ. ʇʝʨʝʨʦʙʥʽʡ ʛʘʣʫʟʽ ɸʇʂ 

ʥʘʣʝʞʠʪʴ ʜʨʫʛʝ ʤʽʩʮʝ ʟʘ ʦʙʩʷʛʦʤ ʚʘʣʦʚʦʾ ʧʨʦʜʫʢʮʽʾ. ʊʽʣʴʢʠ ʟʘ ʨʘʭʫʥʦʢ 

ʩʢʦʨʦʯʝʥʥʷ ʚʠʪʨʘʪ ʽ ʧʦʛʣʠʙʣʝʥʥʷ ʧʝʨʝʨʦʙʢʠ ʭʘʨʯʦʚʦʾ ʩʠʨʦʚʠʥʠ ʤʦʞʥʘ 

ʟʙʽʣʴʰʠʪʠ ʚʠʨʦʙʥʠʮʪʚʦ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ ʥʘ 25...30 %. ɺʘʞʣʠʚʦʶ ʫʤʦʚʦʶ 

ʧʦʣʽʧʰʝʥʥʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ ʧʨʦʜʦʚʦʣʴʯʠʤʠ ʪʦʚʘʨʘʤʠ ʻ 

ʨʦʟʚʠʪʦʢ ʪʝʭʥʽʯʥʦʾ ʙʘʟʠ ʟʙʝʨʽʛʘʥʥʷ ʽ ʧʝʨʝʨʦʙʢʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʧʨʦʜʫʢʮʽʾ.  

ɿʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʢʨʘʾʥʘ ʦʪʨʠʤʫʻ ʜʦʩʠʪʴ ʚʠʩʦʢʽ ʚʘʣʦʚʽ ʟʙʦʨʠ ʟʝʨʥʘ, ʦʜʥʘʢ 

ʧʦʤʽʪʥʦ ʩʢʦʨʦʪʠʣʠʩʷ ʡʦʛʦ ʜʝʨʞʘʚʥʽ ʟʘʢʫʧʽʚʣʽ, ʟʥʠʟʠʣʘʩʷ ʨʦʣʴ ʟʘʛʦʪʽʚʝʣʴʥʠʭ 

ʝʣʝʚʘʪʦʨʽʚ. ɿʝʨʥʦ ʥʝʨʽʜʢʦ ʟʙʝʨʽʛʘʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʫ 

ʚʠʨʦʙʥʠʢʘ ʚ ʦʯʽʢʫʚʘʥʥʽ ʩʝʟʦʥʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʮʽʥ. ʏʝʨʝʟ ʩʣʘʙʢʫ ʦʩʥʘʱʝʥʩ̔ʪɹ 
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ʪʝʭʥʽʯʥʦʾ ʙʘʟʠ ʛʦʩʧʦʜʘʨʩʪʚ, ʘ ʯʘʩʦʤ, ʥʝʟʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʟʙʝʨʽʛʘʥʥʷ ʤʘʶʪʴ 

ʤʽʩʮʝ ʥʝʨʘʮʽʦʥʘʣʴʥʝ ʬʦʨʤʫʚʘʥʥʷ ʧʘʨʪʽʡ ʟʝʨʥʘ, ʟʥʠʞʝʥʥʷ ʡʦʛʦ ʷʢʦʩʪʽ ʽ ʚʪʨʘʪʠ 

ʟʝʨʥʘ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ. 

ʇʦʣʦʚʠʥʘ ʫʩʽʭ ʚʪʨʘʪ ʟʝʨʥʘ ʧʨʠʧʘʜʘʻ ʥʘ ʧʽʩʣʷʟʙʠʨʘʣʴʥʫ ʦʙʨʦʙʢʫ ʽ, 

ʧʝʨʝʚʘʞʥʦ, ʥʘ ʟʙʝʨʽʛʘʥʥʷ. ʎʽ ʚʪʨʘʪʠ ʤʦʞʥʘ ʟʤʝʥʰʠʪʠ, ʷʢʱʦ ʟʘʩʪʦʩʫʚʘʪʠ ʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʽ ʩʧʦʩʦʙʠ ʧʽʩʣʷʟʙʠʨʘʣʴʥʦʾ ʦʙʨʦʙʢʠ ʟʝʨʥʘ ʽ ʡʦʛʦ ʟʙʝʨʽʛʘʥʥʷ. ʋ ʥʘʰʽʡ 

ʢʨʘʾʥʽ ʚ ʥʦʚʠʭ ʨʠʥʢʦʚʠʭ ʫʤʦʚʘʭ ʩʽʣʴʛʦʩʧʪʦʚʘʨʦʚʠʨʦʙʥʠʢ ʟʘʮʽʢʘʚʣʝʥʠʡ 

ʧʨʦʜʘʚʘʪʠ ʟʝʨʥʦ ʥʝ ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʟʙʠʨʘʥʥʷ, ʘ ʚ ʤʦʤʝʥʪ ʤʘʢʩʠʤʘʣʴʥʠʭ ʮʽʥ ʥʘ 

ʥʴʦʛʦ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʛʦʩʧʦʜʘʨʩʪʚʘ ʟʤʫʰʝʥʽ ʟʙʝʨʽʛʘʪʠ ʟʝʨʥʦ ʫ ʩʝʙʝ, ʩʪʚʦʨʶʚʘʪʠ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʟʝʨʥʦʩʭʦʚʠʱ ʽ ʫʤʦʚʠ ʜʣʷ ʷʢʽʩʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ. 

ɿʘʚʜʷʢʠ ʨʦʙʦʪʘʤ  ɸʛʨʦʥʦʤʦʚʘ ɭ. ʆ., ɼʝʤʴʷʥʝʥʢʘ ʄ. ʇ., ʂʘʟʘʢʦʚʘ ɭ. ɼ., 

ʂʣʝʻʚʘ ɯ. ʆ., ʂʦʟʴʤʽʥʦʾ ʅ. ʇ., ʄʘʢʘʨʦʚʘ ɺ. ɺ., ʉʝʨʛʫʥʦʚʘ ɺ. ʉ., ʅʝʢʨʘʩʦʚʘ ɹ. ʇ., 

ʊʨʠʩʚʷʪʩʴʢʦʛʦ ʃ. ʆ. , ʋʢʦʣʦʚʘ ɺ. ʉ., ʏʫʨʩʽʥʦʚʘ ʖ. ʆ., ʉʪʘʥʢʝʚʠʯʘ ɻ. ʄ.,    

ʃʫʢʽʥʘ ɻ.ɼ. ʂʠʨʧʠ ʄ. ʗ. ʪʘ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ ʜʦʩʣʽʜʥʠʢʽʚ ʨʽʟʥʠʭ ʢʨʘʾʥ ʟʽ 

ʩʪʚʦʨʝʥʥ ̫ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʧʝʨʝʨʦʙʢʠ ʟʝʨʥʘ. 

ʊʦʤʫ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʪʘ ʦʩʥʘʱʝʥʥʷ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ ʫ 

ʟʝʨʥʦʩʭʦʚʠʱʘʭ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʧʦʩʦʙʫ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʙʝʨʝʞʝʥʥʷ ʡʦʛʦ 

ʚʠʭʽʜʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʦʭʦʣʦʜʞʝʥʥʽ ʧʨʦʜʫʢʮʽʾ ʫ ʟʝʨʥʦʩʭʦʚʠʱʽ 

ʧʝʨʝʜ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽ̒ ʶ ʘʙʦ ʧʦʜʘʣʴʰʦʶ ʚʪʦʨʠʥʥʦʶ ʧʝʨʝʨʦʙʢʦʶ ʩʠʨʦʚʠʥʠ ʻ 

ʘʢʪʫʘʣʴʥʠʤ ʽ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʚ ʧʨʦʮʝʩʘʭ ʚʠʨʦʙʥʠʮʪʚʘ ʭʣʽʙʦʙʫʣʦʯʥʠʭ 

ʚʠʨʦʙʽʚ. 

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

ʧʨʦʚʦʜʠʣʘʩʴ ʫ ʨʘʤʢʘʭ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ ʢʘʬʝʜʨʠ ʦʙʣʘʜʥʘʥʥʷ 

ʧʝʨʝʨʦʙʥʠʭ ʽ ʭʘʨʯʦʚʠʭ ʚʠʨʦʙʥʠʮʪʚ ʊʘʚʨʽʡʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ 

ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʛʨʘʤʠ ˉ1 ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ ʥʘ 2010-2015 ʨʦʢʠ " ʈʦʟʨʦʙʢʘ ʪʝʭʥʦʣʦʛʽʡ ʽ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ 

ʜʣʷ ʧʝʨʝʨʦʙʢʠ  ʽ ʟʙʝʨʛ̔ʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ" ʜʝʨʞʘʚʥʠʡ 

ʨʝʻʩʪʨʘʮʽʡʥʠʡ ʥʦʤʝʨ (0111U002551), ʫ ʷʢʽʡ ʘʚʪʦʨ ʦʩʦʙʠʩʪʦ ʧʨʝʜʩʪʘʚʠʚ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʨʽʰʝʥʥʷ ʩʪʦʩʦʚʥʦ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʦʚʦʾ ʧʨʦʜʫʢʮʽʾ 

ʦʭʦʣʦʜʞʝʥʥʷʤ. 
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ʄʝʪʦʶ ʨʦʙʦʪʠ  ̒ ʤʽʥʽʤʽʟʘʮʽʷ ʚʪʨʘʪ ʟʝʨʥʦʢʨʫʧôʷʥʦʾ ʩʠʨʦʚʠʥʠ ʪʘ 

ʟʘʙʝʟʧʝʯʝʥʥʽ ʥʝʦʙʭʽʜʥʠʭ ʚʠʭʽʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʰʝʥʠʮʽ, ʰʣʷʭʦʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʮʝʩʫ ʦʭʦʣʦʜʞʝʥʥʷ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ, ʚʜʦʩʢʦʥʘʣʝʥʥʽ 

ʟʝʨʥʦʩʭʦʚʠʱʘ, ʪʘ  ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʝʬʝʢʪʠʚʥʠʭ ʪʝʧʣʦʬʽʟʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʨʦʮʝʩʫ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʙʫʣʠ ʧʦʩʪʘʚʣʝʥʽ ʪʘ 

ʚʠʨʽʰʝʥʽ ʪʘʢʽ ʟʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʥʷ: 

- ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʽʩʥʫʶʯʠʭ ʩʧʦʩʦʙʽʚ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ ʚʠʟʥʘʯʠʪʠ ʪʘ 

ʦʙʨ̌ʫʥʪʫʚʘʪʠ ʥʘʧʨʷʤʢʠ ʡʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ; 

- ʨʦʟʨʦʙʠʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ʤʦʜʝʣʴ ʟʝʨʥʦʩʭʦʚʠʱʘ ʟ ʨʝʘʣʽʟʘʮʽʻʶ ʚ 

ʮʴʦʤʫ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʨʦʮʝʩʫ ʦʭʦʣʦʜʞʝʥʥʷ; 

- ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠʢʫ ʪʘ ʧʨʦʛʨʘʤʫ ʜʦʩʣʽʜʞʝʥʴ, ʫʩʪʘʥʦʚʢʠ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʝʧʣʦʦʙʤʽʥʫ; 

- ʦʙˇʨʫʥʪʫʚʘʪʠ ʨʘʮʽʦʥʘʣʴʥʽ ʛʨʘʥʠʮʽ ʟʤʽʥʠ ʦʩʥʦʚʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʪʘ 

ʷʢʽʩʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʦʾ ʦʙʨʦʙʢʠ ʟʝʨʥʘ ʧʰʝʥʠʮʽ; 

- ʦʙˇʨʫʥʪʫʚʘʪʠ ʬʽʟʠʯʥʫ ʤʦʜʝʣʴ ʚʟʘʻʤʦʜʽʾ ʟʝʨʥʦʚʦʾ ʤʘʩʠ ʟ ʭʦʣʦʜʦʥʦʩʽʻʤ ʪʘ 

ʨʦʟʨʦʙʠʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʧʘʨʘʤʝʪʨʠʯʥʫ ʩʭʝʤʫ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʨʦʮʝʩʫ; 

- ʚʠʟʥʘʯʠʪʠ ʪʘ ʦʮʽʥʠʪʠ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʫ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʟʝʨʥʦʩʭʦʚʠʱʘ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʨʦʮʝʩʫ ʦʭʦʣʦʜʞʝʥʥʷ ʟʝʨʥʘ; 

- ʧʨʦʚʝʩʪʠ ʘʧʨʦʙʘʮʽʶ ʧʨʦʮʝʩʘ ʦʭʦʣʦʜʞʝʥʥʷ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʫ 

ʟʝʨʥʦʩʭʦʚʠʱʽ ʪʘ ʚʧʨʦʚʘʜʠʪʠ ʜʘʥʫ ʨʦʟʨʦʙʢʫ ʫ ʩʫʯʘʩʥʠʭ ʛʦʩʧʦʜʘʨʩʪʚʘʭ. 

ʆʙ'ʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ  ï ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʟʙʝʨʽʛʘʥʥʷ ʧʰʝʥʠʮʽ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʦʭʦʣʦʜʞʝʥʥʷ ʫ ʟʝʨʥʦʩʭʦʚʠʱʘʭ.  

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʟʤʽʥʠ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʪʘ ʷʢʽʩʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ ʦʭʦʣʦʜʞʝʥʥʷ ʟʝʨʥʘ ʫ ʟʝʨʥʦʩʭʦʚʠʱʽ ʧʽʜ ʯʘʩ ʟʙʝʨʽʛʘʥʥʷ.  

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. ʊʝʦʨʝʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʘʟʫʶʪʴʩʷ ʥʘ ʦʩʥʦʚʥʠʭ 

ʧʦʣʦʞʝʥʥʷʭ ʬʽʟʠʢʠ, ʤʝʪʦʜʘʭ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʦʙʯʠʩʣʝʥʴ ʪʘ ʪʝʦʨʽʾ ʽʤʦʚʽʨʥʦʩʪʽ, 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ 

ʯʘʩʪʠʥʘ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʚʦʜʠʣʠʩʷ ʟʛʽʜʥʦ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʠʢ ʪʘ ʛʘʣʫʟʝʚʠʭ 

ʩʪʘʥʜʘʨʪʽʚ ʥʘ ʩʧʝʮʽʘʣʥɹʦ ʨʦʟʨʦʙʣʝʥʦʾ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʫʩʪʘʥʦʚʮʽ ʟ 
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ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʽʚ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʧʣʘʥʫʚʘʥʥʷ ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ. 

ʆʙʨʦʙʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʚʦʜʠʣʘʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ɯɺʄ ï 

ʩʫʤʽʩʥʦʛʦ ʇʂ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʘʙʣʠʯʥʦʛʦ ʧʨʦʮʝʩʦʨʘ Microsoft Excel, 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ MathCad, 3D Max ʪʘ MATLAB . 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ:  

ï ʥʘ ʧʽʜʩʪʘʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʝʜʝʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʦʪʨʠʤʘʥʦ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʧʨʦʮʝʩʫ ʦʭʦʣʦʜʞʝʥʥʷ ʟʝʨʥʘ ʫ 

ʟʝʨʥʦʩʭʦʚʠʱʽ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʜʦʩʣʽʜʠʪʠ ʟʘʢʦʥʦʥʦʤʽʨʥʦʩʪʽ ʟʤʽʥʠ ʡʦʛʦ ʦʩʥʦʚʥʠʭ 

ʪʝʧʣʦʦʙʤʽʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ; 

ï ʥʘʙʫʣʘ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʬʽʟʠʯʥʘ ʤʦʜʝʣʴ ʚʟʘʻʤʦʜʽʾ ʟʝʨʥʦʚʦʾ ʤʘʩʠ ʟ 

ʭʦʣʦʜʦʥʦʩʽʻʤ, ʜʣʷ ʘʥʘʣʽʪʠʯʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʪʝʧʣʦʚʦʣʦʛʦʦʙʤʽʥʫ ʟʘʣʝʞʥʦ ʚʽʜ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʦʙʨʦʙʢʠ; 

ï ʚʩʪʘʥʦʚʣʝʥʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʰʧʘʨʫʚʘʪʦʩʪʽ, ʚʦʣʦʛʦʩʪʽ, 

ʪʘ ʱʽʣʴʥʦʩʪʽ, ʱʦ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʛʥʦʟʫʚʘʪʠ ʚʤʽʩʪ ʢʣʝʡʢʦʚʠʥʠ ʫ ʟʝʨʥʦʚʽʡ 

ʤʘʩʽ ʟʘʣʝʞʥʦ ʚʽʜ ʨʝʞʠʤʽʚ ʾʾ ʟʙʝʨʽʛʘʥʥʷ; 

ïʦʪʨʠʤʘʥʦ ʨ̔ ʚʥʷʥʥʷ ʪʝʧʣʦ-ʚʦʣʦʛʦʦʙʤʽʥʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʙˇʨʫʥʪʫʚʘʪʠ 

ʝʬʝʢʪʠʚʥʽ ʨʦʙʦʯʽ ʨʝʞʠʤʠ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʝʨʝʜʦʚʠʱ, ʷʢʝ ʦʧʠʩʫʻ 

ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʽʚ ʦʭʦʣʦʜʞʫʶʯʦʛʦ ʚʦʣʦʛʦʛʦ ʧʦʚʽʪʨʷ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʤʽʩʪʠʪʴʩʷ ʚ: 

ï ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʨʝʞʠʤʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʦʭʦʣʦʜʞʝʥʥʷ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ 

ʧʰʝʥʠʮʽ; 

ï ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʧʽʜʪʚʝʨʜʞʝʥʽ ʜʦʮʽʣʴʥʦʩʪʽ 

ʟʙʝʨʽʛʘʥʥʷ ʧʰʝʥʠʮʽ ʚ ʦʭʦʣʦʜʞʝʥʦʤʫ ʩʪʘʥʽ ʚ  ʋʢʨʘʾʥʽ; 

ï ʦʪʨʠʤʘʥʽ ʟʘʣʝʞʥʦʩʪʝʡ, ʱʦ ʦʧʠʩʫʶʪʴ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʧʰʝʥʠʮʽ, ʷʢʽ, 

ʥʘʡʙʽʣʴʰ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ; 

ï ʧʨʦʝʢʪʫʚʘʥʥʽ ʟʝʨʥʦʩʭʦʚʠʱʘ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʦʭʦʣʦʜʞʝʥʥʷ, ʥʘ ʧʽʜʩʪʘʚʽ 

ʧʘʪʝʥʪʽʚ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ ˉ  72178" ʇʨʠʩʪʨʽʡ ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʡ 

ʩʫʰʽʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʨʦʜʫʢʪʽʚ ʘʢʪʠʚʥʠʤ ʚʝʥʪʠʣʶʚʘʥʥʷʤ", ˉ 72101 

" ʉʧʦʩʽʙ ʚʝʥʪʠʣʶʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ ʚ ʩʭʦʚʠʱʘʭ", ˉ 72541 
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"ʉʭʦʚʠʱʝ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ"  

ï ʚʧʨʦʚʘʜʞʝʥʥʽ ʧʨʦʝʢʪʦʚʘʥʦʛʦ ʟʝʨʥʦʩʭʦʚʠʱʘ ʜʦ ʬʽʟʠʯʥʦʾ ʦʩʦʙʠ 

ʧʽʜʧʨʠʻʤʩʪʚʘ "ʐʝʚʯʠʢ" (ʩ. ʊʝʨʧʽʥʥʷ, ʄʝʣʽʪʦʧʦʣʴʩʴʢʦʛʦ ʨʘʡʦʥʫ, ɿʘʧʦʨʽʟʴʢʦʾ 

ʦʙʣʘʩʪʽ) ʪʘ ʫ ʪʦʚʘʨʠʩʪʚʽ ʟ ʦʙʤʝʞʝʥʦʶ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʶ "ɸʛʨʦ-ʩʝʨʚʽʩ" 

(ʤ. ʄʝʣʽʪʦʧʦʣʴ, ɿʘʧʦʨʽʟʴʢʦʾ ʦʙʣʘʩʪʽ) ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ. 

ï ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʨʦʟʨʦʙʮʽ ʣʘʙʦʨʘʪʦʨʥʦʾ 

ʫʩʪʘʥʦʚʢʠ,ʱʦ ʚʠʢʦʨʠʩʪʘʥʦ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʊʘʚʨʽʡʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ 

ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ (ʤ. ʄʝʣʽʪʦʧʦʣʴ, ɿʘʧʦʨʽʟʴʢʦʾ ʦʙʣ.) ʧʨʠ 

ʚʠʢʣʘʜʘʥʥʽ ʜʠʩʮʠʧʣʽʥʠ "ʆʙʣʘʜʥʘʥʥʷ ʩʢʣʘʜʽʚ". 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʽ ʨʝʟʫʣʴʪʘʪʠ, ʱʦ 

ʚʠʥʦʩʷʪʩɹʷ ʥʘ ʟʘʭʠʩʪ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ, ʦʪʨʠʤʘʥʽ ʟʜʦʙʫʚʘʯʝʤ ʦʩʦʙʠʩʪʦ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯ ʪʘ ʾʭ ʘʥʘʣʽʟ ʚʠʢʦʥʘʥʽ ʟ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ. ʋ ʧʫʙʣʽʢʘʮʽʷʭ ʽʟ 

ʩʧʽʚʘʚʪʦʨʘʤʠ ʯʘʩʪʢʘ ʚʩʽʭ ʩʧʽʚʘʚʪʦʨʽʚ ʦʜʥʘʢʦʚʘ. ɸʚʪʦʨʘʤʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 

ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʫ ʪʘ ʧʘʪʝʥʪʥʫ ʣʽʪʝʨʘʪʫʨʫ ʟ ʪʝʭʥʦʣʦʛʽʾ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ. 

ɺʠʢʦʥʘʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʦʧʠʩʘʥʥʷʤ ʧʨʦʮʝʩʫ ʦʭʦʣʦʜʞʝʥʥʷ ʪʘ 

ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʝʡ ʟʝʨʥʘ, ʪʦʙʪʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʦʣʦʛʦʩʪʽ, ʢʣʝʡʢʦʚʠʥʠ ʪʘ ʽʥʜʝʢʩʫ 

ʜʝʬʦʨʤʘʮʽʾ ʢʣʝʡʢʦʚʠʥʠ. ʈʦʟʨʦʙʣʝʥʽ ʤʝʪʦʜʠʢʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʦʪʨʠʤʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ. ʇʨʦʚʝʜʝʥʦ ʧʣʘʥʫʚʘʥʥʷ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

ʉʬʦʨʤʫʣʴʦʚʘʥʦ ʦʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʪʘ ʚʠʩʥʦʚʢʠ. ʇʦʩʪʘʥʦʚʢʘ ʟʘʚʜʘʥʴ, 

ʦʙʛʦʚʦʨʝʥʥʷ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʽ ʦʧʠʩʫ ʧʨʦʮʝʩʫ 

ʦʭʦʣʦʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩʫʤʽʩʥʦ ʟ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ ʜʠʩʝʨʪʘʮʽʾ. ɺ 

ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ, ʷʢʽ ʚʠʢʦʥʘʥʽ ʚ ʩʧʽʚʘʚʪʦʨʩʪʚʽ, ʜʠʩʝʨʪʘʥʪʫ ʥʘʣʝʞʠʪʴ 

ʧʣʘʥʫʚʘʥʥʷ ʽ ʧʽʜʛʦʪʦʚʢʘ ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ, ʚʠʢʦʥʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʘʥʘʣʽʟ ʪʘ 

ʦʙʨʦʙʢʘ ʨʝʟʫʣʴʪʘʪʽʚ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ 

ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʜʦʧʦʚʽʜʘʣʠʩʷ ʽ ʦʙʛʦʚʦʨʶʚʘʣʠʩʷ ʥʘ ʥʘʫʢʦʚʠʭ 

ʢʦʥʬʝʨʝʥʮʽʷʭ, ʘ ʪʘʢʦʞ  ʙʫʣʦ ʟʘʩʣʫʭʘʥʦ ʪʘ ʦʙʛʦʚʦʨʝʥʦ ʥʘ: ʱʦʨʽʯʥʠʭ 

ʢʦʥʬʝʨʝʥʮʽʷʭ ʧʨʦʬʝʩʦʨʩʴʢʦ-ʚʠʢʣʘʜʘʮʴʢʦʛʦ ʩʢʣʘʜʫ ʊʘʚʨʽʡʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ 

ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ  (ʤ. ʄʝʣʽʪʦʧʦʣʴ, 2010ï2015 ʨ.);ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ñʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʪʝʭʥʽʢʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ 
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ʭʘʨʯʦʚʠʭ ʚʠʨʦʙʥʠʮʪʚ, ʨʝʩʪʦʨʘʥʥʦʛʦ ʙʽʟʥʝʩʫ ʪʘ ʪʦʨʛʽʚʣʽò (ʍʘʨʢʽʚ, 2012,2013ʨ); 

VII  ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ñʇʨʦʙʣʝʤʠ ʭʘʨʯʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʽ ʭʘʨʯʫʚʘʥʥʷ. ʉʫʯʘʩʥʽ ʚʠʢʣʠʢʠ ʽ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫò (ʤ. ɼʦʥʝʮʴʢ 

- ʉʚʷʪʦʛʽʨʩʴʢ, 2011 ʨ.); XV ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ  ñʋʜʦʩʢʦʥʘʣʝʥʥʷ 

ʧʨʦʮʝʩʽʚ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʭʘʨʯʦʚʠʭ ʚʠʨʦʙʥʠʮʪʚ ʪʘ ʭʽʤʽʯʥʠʭ ʚʠʨʦʙʥʠʮʪʚò (ʆʜʝʩʩʘ 

2014ʨ. 8-12 ʩʝʥʪʷʙʨʷ); ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ 

ñʌʽʥʘʥʩʦʚʦ ïʝʢʦʥʦʤʽʯʥʽ ʧʨʦʙʣʝʤʠ ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡò 6-7 ʪʨʘʚʥʷ 

2014ʨ. ʤ.ʄʝʣʽʪʦʧʦʣʴ; ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʦ ï ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ 

ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ ʽ ʩʪʫʜʝʥʪʽʚ ñɯʥʥʦʚʘʮʽʡ ʽ ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʚʠʪʢʫ ʫ ʩʬʝʨʽ ʭʘʨʯʦʚʠʭ 

ʚʠʨʦʙʥʠʮʪʚ ʛʦʪʝʣʴʥʦ-ʨʝʩʪʦʨʘʥʥʦʛʦ ʙʽʟʥʝʩʫ, ʝʢʦʥʦʤʽʢʠ ʪʘ ʧʽʜʧʨʠʻʤʩʪʚʘ: ʥʘʫʢʦʚʽ 

ʧʦʰʫʢʠ ʤʦʣʦʜʽô ʤ. ʍʘʨʢʽʚ, 2014 ʨ.; ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ ñʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʭʘʨʯʦʚʠʭ ʚʠʨʦʙʥʠʮʪʚò ʤ. ɺʽʥʥʠʮʷ (26-27 

ʙʝʨʝʟʥʷ 2015ʨ.); V ʚʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ñɯʥʥʦʚʘʮʽʡʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʚ ɸʇʂò 19-21 ʪʨʘʚʥʷ 2015 ʨʦʢʫ, ʃʫʮʴʢ; ɯʍ ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʥʘʫʢʦʚʮʽʚ ñʇʝʨʰʽ ʥʘʫʢʦʚʽ ʢʨʦʢʠò 

ʤ.ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʠʡ, 23-24 ʢʚʽʪʥʷ 2015ʨ.; ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ, 8-11 ʚʝʨʝʩʥʷ 2015ʨ. ñ ɯʥʥʦʚʘʮʽʡʥʽ ʘʩʧʝʢʪʠ ʨʦʟʚʠʪʢʫ 

ʦʙʣʘʜʥʘʥʥʷ ʭʘʨʯʦʚʦʾ ʽ ʛʦʪʝʣʴʥʦʾ ʽʥʜʫʩʪʨʽʾ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʩʪʽò ʍʘʨʢʽʚ-

ʄʝʣʽʪʦʧʦʣʴ-ʂʠʨʠʣʽʚʢʘ; XV ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ: 

ñʅʘʫʢʦʚʽ ʧʝʨʩʧʝʢʪʠʚʠ ʍʍɯ ʩʪ.. ɼʦʩ̫ʛʥʝʥʥʷ ʽ ʧʝʨʩʧʝʢʪʠʚʠ ʥʦʚʦʛʦ ʩʪʦʣʽʪʪʷò 

(ʈʦʩʽʷ, ʤ. ʅʦʚʦʩʠʙʽʨʩʴʢ, 16-17.10.2015ʨ.). 

ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʜʠʩʝʨʪʘʮʽʾ ʦʧʫʙʣʽʢʦʚʘʥʦ 25 ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ, 

ʩʝʨʝʜ ʥʠʭ: 2 ʩʪʘʪʪʽ ʫ ʟʘʨʫʙʽʞʥʦʤʫ ʚʠʜʘʥʽ, 11 ʩʪʘʪʝʡ, ʥʘʜʨʫʢʦʚʘʥʠʭ ʫ ʪʝʤʘʪʠʯʥʠʭ 

ʟʙʽʨʥʠʢʘʭ, ʷʢʽ  ʚʭʦʜʷʪʴ ʜʦ ʧʝʨʝʣʽʢʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʴ, ʟʘʪʚʝʨʜʞʝʥʠʭ 

ɼɸʂ ʋʢʨʘʾʥʠ, 9 ʪʝʟʠ ʜʦʧʦʚʽʜʝʡ ʥʘ ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʜʦʩʣʽʜʞʝʥʴ ʦʪʨʠʤʘʥʦ 3 ʜʝʢʣʘʨʘʮʽʡʥʠʭ ʧʘʪʝʥʪʽʚ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ.  

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ.  ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʩʢʣʘʜʘʻʪʴʩʷ  ʟʽ 

ʚʩʪʫʧʫ, 5 ʨʦʟʜʽʣʽʚ, ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʟ175 ʥʘʡʤʝʥʫʚʘʥʴ ʪʘ 

8 ʜʦʜʘʪʢʽʚ. ɼʠʩʝʨʪʘʮʽʷ ʚʠʢʣʘʜʝʥʘ ʥʘ 200 ʩʪʦʨʽʥʢʘʭ ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʫ 

(ʦʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʩʢʣʘʜʘʻ 145 ʩʪʦʨʽʥʦʢ), ʤʽʩʪʠʪʴ 22  ʪʘʙʣʠʮʽ ʪʘ 49 ʨʠʩʫʥʢʽʚ.  
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ʈʆɿɼɯʃ 1 

ɸʅɸʃɯɿ ʂʆʅʉʊʈʋʂʊʀɺʅʆ-ʊɽʍʅʆʃʆɻɯʏʅʀʍ ɸʉʇɽʂʊɯɺ ʇʈʆʎɽʉʋ 

ɿɹɽʈɯɻɸʅʅʗ ɿɽʈʅɸ 

 

1.1. ʌʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʦʙôʻʢʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʜʽʾ 

 

ɿ ʭʣʽʙʥʠʭ ʢʫʣʴʪʫʨ ʧʰʝʥʠʮʷ ʻ ʦʩʥʦʚʥʠʤ ʧʨʦʜʫʢʪʦʤ ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʠʥʠ. 

ɿʥʘʯʥʘ ʯʘʩʪʠʥʘ ʥʘʩʝʣʝʥʥʷ ʟʝʤʥʦʾ ʢʫʣʽ ʭʘʨʯʫʻʪʴʩʷ ʧʨʦʜʫʢʪʘʤʠ, ʦʜʝʨʞʫʚʘʥʠʤʠ ʽʟ 

ʟʝʨʥʘ ʧʰʝʥʠʮʽ.  

ʋ ʩʚʽʪʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʟʝʨʥʘ ʡ ʚ ʋʢʨʘʾʥʽ ʧʰʝʥʠʮʷ ʧʦʩʽʜʘʻ ʧʝʨʰʝ ʤʽʩʮʝ. 

ʊʘʢʝ ʾʾ ʟʥʘʯʝʥʥʷ ʦʙʫʤʦʚʣʝʥʝ ʚʠʩʦʢʦʶ ʚʨʦʞʘʡʥʽʩʪʶ, ʚʝʣʠʢʠʤ ʚʤʽʩʪʦʤ 

ʝʥʜʦʩʧʝʨʤʫ (80-84% ʚʽʜ ʤʘʩʠ ʟʝʨʥʘ), ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʠ ʡʦʛʦ ʧʝʨʝʨʦʙʮʽ 

ʦʜʝʨʞʫʚʘʪʠ ʚʠʩʦʢʠʡ ʚʠʭʽʜ ʩʦʨʪʦʚʦʛʦ ʙʦʨʦʰʥʘ [16,96,127]. 

ʄ.ɯ.ɺʘʚʣ̔ʦʚ ʫ ʩʚʦʾʭ ʜʦʩʣʽʜʞʝʥʥʷʭ [1,3,23] ʜʽʡʰʦʚ ʚʠʩʥʦʚʢʫ, ʱʦ ʮʝʥʪʨʦʤ 

ʧʦʭʦʜʞʝʥʥʷ ʧʰʝʥʠʮʴ ʻ: ʜʠʢʦʾ ʧʰʝʥʠʮʽ - ʉʠʨʽʷ ʽ ʇʘʣʝʩʪʠʥʘ; ʪʚʝʨʜʦʾ ʧʰʝʥʠʮʽ - 

ɽʬʽʦʧʽʷ (ɸʙʽʩʩʽʥʽʷ); ʤ'ʷʢʦʾ ʧʰʝʥʠʮʽ - ʧʝʨʝʜʛʽʨ'ʾ ɿʘʭʽʜʥʠʭ ɻʽʤʘʣʘʾʚ. 

ɼʣʷ ʙʽʣʴʰ ʧʦʚʥʦʛʦ ʟʨʦʟʫʤʽʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʦʭʦʣʦʜʞʝʥʥʷ 

ʧʰʝʥʠʮʽ ʥʘʜʘʤʦ ʙʫʜʦʚʫ ʟʝʨʥʘ ʧʰʝʥʠʮʽ (ʨʠʩ.1.1)[105].  

ɺʥʫʪʨʽʰʥʷ ʙʫʜʦʚʘ ʟʝʨʥʘ ʜʦʩʠʪʴ ʩʢʣʘʜʥʘ. ʆʩʥʦʚʥʠʡ ʚʤʽʩʪ ʟʝʨʥʘ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʙʦʨʦʰʥʠʩʪʦʛʦ ʪʽʣʘ, ʘʙʦ ʥʘʩʽʥʥʻʚʦʛʦ ʙʽʣʢʘ (ʝʥʜʦʩʧʝʨʤʫ), ʢʣʽʪʠʥʠ 

ʷʢʦʛʦ ʥʘʧʦʚʥʝʥʽ ʢʨʦʭʤʘʣʴʥʠʤʠ ʟʝʨʥʘʤʠ ʽ ʢʣʝʡʢʦʚʠʥʦʶ (ʫ ʤʝʥʰʽʡ ʢʽʣʴʢʦʩʪʽ, 

ʦʩʦʙʣʠʚʦ ʫ ʚʥʫʪʨʽʰʥʽʭ ʯʘʩʪʠʥʘʭ), ʽ ʟʘʨʦʜʢʘ , ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʙʽʣʷ ʦʩʥʦʚʠ ʢʦʨʝʥʷ. 

ɿʘʨʦʜʦʢ ʽ ʝʥʜʦʩʧʝʨʤ ʧʦʢʨʠʪʽ ʥʘʩʽʥʥʻʚʦ  ʁʦʙʦʣʦʥʢʦʶ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ 

ʰʘʨʽʚ: ʧʽʛʤʝʥʪʥʦʛʦ (ʥʘʡʯʘʩʪʽʰʝ ʞʦʚʪʦ-ʦʨʘʥʞʝʚʦʛʦ ʢʦʣʴʦʨʫ), ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʧʨʠʣʝʛʣʦʛʦ ʜʦ ʝʥʜʦʩʧʝʨʤʫ, ʽ ʟʦʚʥʽʰʥʴʦʛʦ. ɿʘ ʮʠʤʠ ʜʚʦʤʘ ʰʘʨʘʤʠ ʥʘʩʽʥʥʦʾ 

ʦʙʦʣʦʥʢʠ ʨʦʟʪʘʰʦʚʘʥʘ ʧʣʦʜʦʚʘ ʦʙʦʣʦʥʢʘ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʽʟ ʩʪʽʥʦʢ ʟʘʚ'ʷʟʽ ʽ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʴʦʭ ʰʘʨʽʚ: ʚʥʫʪʨʽʧʣʦʜʥʽʢʘ, ʥʘʜʧʣʦʜʥʽʢʘ ʽ ʟʦʚʥʽʰʥʴʦʛʦ 

[37,40,105]. 
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ʇʨʠʤʠʢʘʻ ʜʦ ʥʘʩʽʥʥʻʚʦʾ ʦʙʦʣʦʥʢʠ ʰʘʨ ʝʥʜʦʩʧʝʨʤʫ, ʱʦ ʥʝ ʤʽʩʪʠʪʴ 

ʢʨʦʭʤʘʣʶ ʽ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʦʚʩʪʦʩʪʽʥʥʠʭ ʢʣʽʪʠʥ, ʥʘʧʦʚʥʝʥʠʭ ʜʨʽʙʥʦʟʝʨʥʠʩʪʦʶ 

ʤʘʩʦʶ ʘʟʦʪʠʩʪʠʭ ʨʝʯʦʚʠʥ, ʪʘ ʥʘʟʠʚʘʻʪʴʩʷ ʢʣʝʡʢʦʚʠʥʦʶ. 

ʂʣʝʡʢʦʚʠʥʘ ʟʥʘʭʦʜʠʪʴʩʷ ʪʘʢʦʞ ʫ ʢʣʽʪʠʥʘʭ ʫʩʴʦʛʦ ʝʥʜʦʩʧʝʨʤʫ ʟʝʨʥʘ ʽ ʜʣʷ 

ʚʽʜʤʽʥʥʦʩʪʽ ʮʝʡ ʧʨʦʰʘʨʦʢ ʥʘʟʠʚʘʶʪʴ ʘʣʝʡʨʦʥʦʚʠʤ, ʚʥʘʩʣʽʜʦʢ ʚʤʽʩʪʫ ʚ ʢʣʽʪʠʥʘʭ 

ʮʴʦʛʦ ʧʨʦʰʘʨʢʫ ʘʣʝʡʨʦʥʦʚʠʭ ʟʝʨʝʥ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʙʽʣʢʘ, ʞʠʨʫ ʽ 

ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ. ɸʣʝʡʨʦʥʦʚʠʡ ʧʨʦʰʘʨʦʢ ʣʝʛʢʦ ʧʦʛʣʠʥʘʻ ʚʦʜʫ ʟ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʩʣʫʞʠʪʴ ʧʝʨʝʜʘʚʘʯʝʤ ʾʾ ʟʘʨʦʜʢʫ, ʷʢʦʤʫ ʚʦʜʘ 

ʧʦʪʨʽʙʥʘ ʜʣʷ ʧʨʦʨʦʩʪʘʥʥʷ[48,49].  

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʛʦʣʦʚʥʠʤʠ ʯʘʩʪʠʥʘʤʠ ʟʝʨʥʘ - ʝʥʜʦʩʧʝʨʤʦʤ ʽ 

ʦʙʦʣʦʥʢʘʤʠ - ʫ ʨʽʟʥʠʭ ʨʦʩʣʠʥ ʨʽʟʥʘ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʫ ʚʽʚʩʘ ʤʘʩʘ ʝʥʜʦʩʧʝʨʤʫ 

ʟʝʨʥʘ ʚ ʩʝʨʝʜʥʴʦʤʫ ʩʪʘʥʦʚʠʪʴ 47-61% ʤʘʩʠ ʟʝʨʥʘ, ʘ ʤʘʩʘ ʦʙʦʣʦʥʢʠ - 25-49%; ʫ 

ʷʯʤʝʥʶ ʤʘʩʠ ʦʙʦʣʦʥʦʢ ʩʢʣʘʜʘʶʪʴ 7-15%; ʫ ʧʰʝʥʠʮʽ ʝʥʜʦʩʧʝʨʤ ʩʪʘʥʦʚʠʪʴ ʫ 

ʩʝʨʝʜʥʴʦʤʫ ʙʣʠʟʴʢʦ 86% ʤʘʩʠ ʟʝʨʥʘ, ʘ ʦʙʦʣʦʥʢʠ - 11-12,5% [50,51,54,56]. 

 

ʈʠʩ.1.1. ʇʦʟʜʦʚʞʥʽʡ ʨʦʟʨʽʟ ʟʝʨʥʘ ʧʰʝʥʠʮʽ: 1,2,3 ï ʧʣʦʜʦʚʽ ʦʙʦʣʦʥʢʠ;               

4,5,6  ï ʥʘʩʽʥʥʽ ʦʙʦʣʦʥʢʠ; 7 ï ʘʣʝʡʨʦʥʦʚʠʡ   ʧʨʦʰʘʨʦʢ; 8 ï ʧʨʦʰʘʨʢʠ ʢʣʽʪʠʥ 

ʧʣʦʜʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʰʝʥʠʮʽ ʟ ʧʦʚʝʨʭʥʽ; 9 ï ʝʥʜʦʩʧʝʨʤ; 10 ï ʱʠʪʦʢ;11 ï 

ʙʨʫʥʝʯʢʘ; 12 ï ʚʩ̔ʴʦʚʘ ʯʘʩʪʠʥʘ ʟʘʨʦʜʢʘ; 13 ï ʢʦʨʽʥʝʮʴ. 

 

ɿʘʨʦʜʦʢ ʟʘʣʷʛʘʻ ʫ ʦʩʥʦʚʠ ʟʝʨʥʘ, ʥʘ ʡʦʛʦ ʚʠʧʫʢʣʽʡ ʩʪʦʨʦʥʽ. ɺʽʥ ʩʢʣʘʜʘʻʪʴʩʷ 

ʟ ʱʠʪʢʘ, ʷʢʠʡ ʚʽʜʜʽʣʷʻ ʡʦʛʦ ʚʽʜ ʝʥʜʦʩʧʝʨʤʫ, ʽ ʩʣʫʞʠʪʴ ʧʝʨʝʜʘʚʘʯʝʤ ʨʝʟʝʨʚʥʠʭ 

ʨʝʯʦʚʠʥ ʝʥʜʦʩʧʝʨʤʫ ʚʩʝʨʝʜʠʥʫ ʟʘʨʦʜʢʘ - ʙʨʫʥʴʢʠ, ʧʦʢʨʠʪʦʾ ʟʘʯʘʪʢʦʚʠʤ ʣʠʩʪʷʤ, 
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ʧʝʨʚʠʥʥʦʛʦ ʩʪʝʙʣʘ ʽ ʢʦʨʽʥʮʽʚ. ʇʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʤʘʩʠ ʟʝʨʥʘ ʟʘʨʦʜʦʢ ʩʪʘʥʦʚʠʪʴ 

ʫ ʧʰʝʥʠʮʽ, ʞʠʪʘ ʪʘ ʷʯʤʝʥʶ 1,5-3%, ʫ ʚʽʚʩʘ 3-4% ʽ ʫ ʢʫʢʫʨʫʜʟʠ 10-14% 

[48,56,58]. 

ʇʣʦʜʦʚʽ ʦʙʦʣʦʥʢʠ, ʱʦ ʫʪʚʦʨʠʣʠʩʷ ʽʟ ʩʪʽʥʦʢ ʟʘʚ'ʷʟʽ, ʩʢʣʘʜʘʶʪʴʩʷ ʟ 

ʜʝʢʽʣʴʢʦʭ ʰʘʨʽʚ ʢʣʽʪʠʥ: ʟʦʚʥʽʰʥʽʡ ʰʘʨ - ʝʧʽʜʝʨʤʽʩ, ʝʧʽʢʘʨʧʽʡ, ʤʝʟʦʢʘʨʧʽʡ ʽ 

ʝʥʜʦʢʘʨʧʽʡ. ʋ ʮʽʣʦʤʫ ʤʘʩʘ ʧʣʦʜʦʚʠʭ ʦʙʦʣʦʥʦʢ ʩʪʘʥʦʚʠʪʴ 4-6% ʚʽʜ ʤʘʩʠ ʟʝʨʥʘ. 

ʇʽʜ ʧʣʦʜʦʚʠʤʠ ʣʝʞʘʪʴ ʥʘʩʽʥʥʻʚʽ ʦʙʦʣʦʥʢʠ, ʷʢʽ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʜʚʦʭ ʰʘʨʽʚ 

ʢʣʽʪʠʥ: ʚʝʨʭʥʽʡ ʧʽʛʤʝʥʪʥʠʡ ʰʘʨ ʪʘ ʚʥʫʪʨʽʰʥʽʡ ʛʽʘʣʽʥʦʚʠʡ. 

 ʅʘʩʽʥʥʻʚʽ ʦʙʦʣʦʥʢʠ ʚʽʜʥʦʩʥʦ ʣʝʛʢʽ, ʤʘʩʘ ʾʭ ʩʪʘʥʦʚʠʪʴ 2-2,5% ʚʽʜ ʫʩʴʦʛʦ 

ʟʝʨʥʘ. ɼʦ ʩʢʣʘʜʫ ʧʣʦʜʦʚʠʭ ʽ ʥʘʩʽʥʥʻʚʠʭ ʦʙʦʣʦʥʦʢ ʚʭʦʜʷʪʴ 3,5-4,5% ʤʽʥʝʨʘʣʴʥʠʭ 

ʨʝʯʦʚʠʥ (ʟʦʣʠ), 43-45% ʛʝʤʽʮʝʣʣʶʣʦʟ ʽ ʧʝʥʪʦʟʘʥʚ̔, 18-22% ʢʣʽʪʢʦʚʠʥʠ, 4,5-4,8% 

ʘʟʦʪʠʩʪʠʭ ʨʝʯʦʚʠʥ, ʥʝʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʮʫʢʨʫ ʽ ʞʠʨʫ[48,56]. 

ɺʥʫʪʨʽʰʥʷ ʯʘʩʪʠʥʘ ʟʝʨʥʘ - ʝʥʜʦʩʧʝʨʤ - ʧʽʜʨʦʟʜʽʣʷʻʪʴʩʷ ʥʘ ʟʦʚʥʽʰʥʽʡ, ʘʙʦ 

ʘʣʝʡʨʦʥʦʚʠʡ ʧʨʦʰʘʨʦʢ ʽ ʚʣʘʩʥʝ ʝʥʜʦʩʧʝʨʤ - ʙʦʨʦʰʥʠʩʪʝ ʷʜʨʦ [47, 49,55]. 

ɸʣʝʡʨʦʥʦʚʠʡ ʧʨʦʰʘʨʦʢ ʟʘ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ ʽ ʙʫʜʦʚʦʶ ʢʣʽʪʠʥ 

ʚʜ̔ʨʽʟʥʷʻʪʴʩʷ ʷʢ ʚʽʜ ʦʙʦʣʦʥʦʢ, ʪʘʢ ʽ ʚʽʜ, ʚʣʘʩʥʝ, ʝʥʜʦʩʧʝʨʤʫ. ʇʨʠ ʧʦʤʝʣʽ 

ʧʰʝʥʠʮʽ ʚʽʥ ʚʽʜʦʢʨʝʤʣʶʻʪʴʩʷ ʚʽʜ ʙʦʨʦʰʥʠʩʪʦʛʦ ʷʜʨʘ (ʧʝʨʝʚʘʞʥʦ ʟ ʦʙʦʣʦʥʢʘʤʠ) 

ʫ ʚʠʛʣʷʜʽ ʚʠʩʽʚʦʢ. ʂʣʽʪʠʥʠ ʘʣʝʡʨʦʥʦʚʦʛʦ ʧʨʦʰʘʨʢʫ ʚ ʤʽʨʫ ʥʘʙʣʠʞʝʥʥʷ ʜʦ 

ʟʘʨʦʜʢʘ ʟʤʝʥʰʫʶʪʴʩʷ ʽ ʧʦʪʽʤ ʟʥʠʢʘʶʪʴ.  ɺʣʘʩʥʝ, ʟʘʨʦʜʦʢ ʧʦʢʨʠʪʠʡ ʪʽʣʴʢʠ 

ʦʙʦʣʦʥʢʘʤʠ.  

ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʘʣʝʡʨʦʥʦʚʦʛʦ ʧʨʦʰʘʨʢʫ ʤʘʻ ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ. ʋ ʥʴʦʤʫ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʙʽʣʢʽʚ - 38% ʽ ʙʽʣʴʰʝ, ʱʦ ʧʝʨʝʚʘʞʥʦ ʚʽʜʥʦʩʷʪʴʩʷ 

ʜʦ ʘʣʴʙʫʤʽʥʽʚ ʽ ʛʣʦʙʫʣʠ, ʥʝ ʟʜʘʪʥʠʭ ʫʪʚʦʨʶʚʘʪʠ ʢʣʝʡʢʦʚʠʥʫ, 9-10% ʞʠʨʫ, 6% 

ʮʫʢʨʫ (ʩʘʭʘʨʦʟʠ), 15% ʢʣʽʪʢʦʚʠʥʠ, 9-10% ʟʦʣʠ, ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʛʝʤʽʮʝʣʶʣʦʟʠ. 

ɸʣʝʡʨʦʥʦʚʠʡ ʧʨʦʰʘʨʦʢ ʙʘʛʘʪʠʡ ʚʦʜʦʨʦʟʯʠʥʥʠʤʠ ʚʽʪʘʤʽʥʘʤʠ ɺ1 ʽ ɺ2 ʽ ʦʩʦʙʣʠʚʦ 

ʚʽʪʘʤʽʥʦʤ ʈʈ. ʄʘʩʘ ʘʣʝʡʨʦʥʦʚʦʛʦ ʧʨʦʰʘʨʢʫ ʩʢʣʘʜʘʻ ʚ ʩʝʨʝʜʥʴʦʤʫ 7% ʚʽʜ ʤʘʩʠ 

ʟʝʨʥʘ (ʚʽʜ 4 ʜʦ 9%). ɿʦʣʴʥʽʩʪʴ ʘʣʝʡʨʦʥʦʚʦʛʦ ʧʨʦʰʘʨʢʫ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 8 ʜʦ 11% 

[1,48,56,58]. 

ɽʥʜʦʩʧʝʨʤ (ʙʦʨʦʰʥʠʩʪʝ ʷʜʨʦ) ʟʘʡʤʘʻ ʚʩʶ ʚʥʫʪʨʽʰʥʶ ʯʘʩʪʠʥʫ ʟʝʨʥʘ. 

ɺʦʥʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʝʣʠʢʠʭ ʦʙ'ʻʤʥʠʭ ʢʣʽʪʠʥ, ʟʘʧʦʚʥʝʥʠʭ ʢʨʦʭʤʘʣʝʤ ʽ 
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ʯʘʩʪʠʥʢʘʤʠ ʙʽʣʢʽʚ. ʉʪʽʥʢʠ ʢʣʽʪʠʥ ʝʥʜʦʩʧʝʨʤʫ, ʦʩʦʙʣʠʚʦ ʫ ʚʥʫʪʨʽʰʥʽʭ ʡʦʛʦ 

ʰʘʨʘʭ, ʜʫʞʝ ʪʦʥʢʽ, ʤʘʡʞʝ ʥʝʚʠʨʘʟʥʽ ʥʘʚʽʪʴ ʧʽʜ ʤʽʢʨʦʩʢʦʧʦʤ. ɿʝʨʥʘ ʧʰʝʥʠʮʽ 

ʙʫʚʘʶʪʴ ʧʦʚʥʽʩʪʶ ʩʢʣʦʚʠʜʥʠʤʠ ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʚʩʽ ʢʣʽʪʠʥʠ ʝʥʜʦʩʧʝʨʤʫ 

ʟʘʧʦʚʥʝʥʽ ʙʝʟ ʧʦʚʽʪʨʷʥʠʭ ʧʽʨ ʽ ʧʨʦʰʘʨʢʽʚ. ʗʢʱʦ ʢʣʽʪʠʥʠ ʝʥʜʦʩʧʝʨʤʫ ʧʫʭʢʽ ʽ 

ʤʽʩʪʷʪʴ ʜʨʽʙʥʽ ʧʦʨʠ, ʟʝʨʥʦ ʙʫʜʝ ʥʝʧʨʦʟʦʨʠʤ ʽ ʙʦʨʦʰʥʠʩʪʠʤ. ʉʢʣʦʧʦʜʽʙʥʽ ʟʝʨʥʘ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʙʦʨʦʰʥʠʩʪʠʭ ʚʤʽʩʪʦʤ ʙʽʣʢʘ ʽ ʬʽʟʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ - 

ʱʽʣʴʥʽʩʪʶ ʽ ʪʚʝʨʜʽʩʪʶ. ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʝʥʜʦʩʧʝʨʤʫ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʩʢʣʘʜʫ ʚʩʽʭ 

ʽʥʰʠʭ ʯʘʩʪʠʥ ʟʝʨʥʘ. ɽʥʜʦʩʧʝʨʤ ʤʽʩʪʠʪʴ ʚʝʩʴ ʢʨʦʭʤʘʣʴ ʟʝʨʥʘ, ʢʽʣʴʢʽʩʪʴ ʷʢʦʛʦ 

ʩʢʣʘʜʘʻ 78-82% ʚʽʜ ʤʘʩʠ ʝʥʜʦʩʧʝʨʤʫ, ʙʣʠʟʴʢʦ 2% ʩʘʭʘʨʦʟʠ, 0,1-0,3% 

ʨʝʜʫʢʫʶʯʠʭ ʮʫʢʨʽʚ, 13-15% ʙʽʣʢʽʚ, ʧʝʨʝʚʘʞʥʦ ʛʣʽʘʜʠʥʫ ʽ ʛʣʶʪʝʥʽʥʫ, ʱʦ 

ʫʪʚʦʨʶʶʪʴ ʢʣʝʡʢʦʚʠʥʫ. ʍʘʨʘʢʪʝʨʥʠʤ ʻ ʤʘʣʠʡ ʚʤʽʩʪ ʚ ʝʥʜʦʩʧʝʨʤʽ ʟʦʣʠ (0,3-

0,5%), ʞʠʨʫ (0,5-0,8%), ʧʝʥʪʦʟʘʥʚ̔ (1-1,5%), ʢʣʽʪʢʦʚʠʥʠ (0,07-0,12%). ʇʨʦʜʫʢʪʠ, 

ʦʪʨʠʤʘʥʽ ʟ ʝʥʜʦʩʧʝʨʤʫ, ʤʽʩʪʷʪʴ ʥʘʡʤʝʥʰʫ ʢʽʣʴʢʽʩʪʴ ʟʦʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ (Ca, P, 

Fe ʽ ʽʥ.) ʽ ʚʽʪʘʤʽʥʽʚ. ɽʥʜʦʩʧʝʨʤ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 80 ʜʦ 84% ʤʘʩʠ ʟʝʨʥʘ [53,71,108]. 

ɿʘʨʦʜʦʢ ʧʰʝʥʠʮʽ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʛʦʩʪʨʦʤʫ ʢʽʥʮʽ ʟʝʨʥʘ, ʷʚʣʷʻ ʩʦʙʦʶ ʪʫ 

ʯʘʩʪʠʥʫ ʟʝʨʥʘ, ʟ ʷʢʦʾ ʨʦʟʚʠʚʘʻʪʴʩʷ ʥʦʚʘ ʨʦʩʣʠʥʘ. ɿʦʚʥʽ ʟʘʨʦʜʦʢ ʧʦʢʨʠʪʠʡ 

ʧʣʦʜʦʚʠʤʠ ʪʘ ʥʘʩʽʥʥʻʚʠʤʠ ʦʙʦʣʦʥʢʘʤʠ. ɿʘʨʦʜʦʢ ʤʽʩʪʠʪʴ: 33-39% ʙʽʣʢʘ, ʚ ʪʦʤʫ 

ʯʠʩʣʽ ʥʫʢʣʝʦʧʨʦʪʝʾʥʠ, ʘʣʴʙʫʤʽʥʠ, ʛʣʦʙʫʣʽʥʠ ʽ ʧʨʦʣʘʤʽʥʠ; ʧʦʥʘʜ 25% ʮʫʢʨʽʚ, 

ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʩʘʭʘʨʦʟʠ; 12-15% ʞʠʨʫ; 2,2-2,6% ʢʣʽʪʢʦʚʠʥʠ ʽ ʙʣʠʟʴʢʦ 5% 

ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ. ɿʘʨʦʜʦʢ ʧʰʝʥʠʮʽ ʙʘʛʘʪʠʡ ʚʽʪʘʤʽʥʘʤʠ: ɽ - 158 ʤʛ/ʢʛ, ɺ1 - 

19 ʤʛ/ʢʛ (ʫ ʱʠʪʢʫ - 148 ʤʛ/ʢʛ); ɺ2 - 12 ʤʛ/ʢʛ; ɺ6 - 12,5 ʤʛ/ʢʛ; ʈʈ - 64 ʤʛ/ʢʛ; 

ʢʦʨʠʩʥʠʤʠ ʟʦʣʴʥʠʤʠ ʤʘʢʨʦ- ʽ ʤʽʢʨʦʝʣʝʤʝʥʪʘʤʠ, ʤʽʩʪʠʪʴ ʘʢʪʠʚʥʽ ʬʝʨʤʝʥʪʠ. 

ʄʘʩʘ ʧʰʝʥʠʯʥʦʛʦ ʟʘʨʦʜʢʘ ʩʢʣʘʜʘʻ 2-3% ʚʽʜ ʤʘʩʠ ʟʝʨʥʘ [54,56]. 

ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʟʤʽʥʶʻʪʴʩʷ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʫʤʦʚ, ʛʦʣʦʚʥʘ 

ʨʦʣʴ ʟ ʷʢʠʭ ʥʘʣʝʞʠʪʴ ˇʨʫʥʪʫ ʽ ʢʣʽʤʘʪʫ. ɼʦ ʩʢʣʘʜʫ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʚʭʦʜʷʪʴ ʨʽʟʥʽ 

ʨʝʯʦʚʠʥʠ: ʙʽʣʢʠ, ʚʫʛʣʝʚʦʜʠ, ʞʠʨʠ ʽ ʞʠʨʦʧʦʜʽʙʥʽ ʨʝʯʦʚʠʥʠ, ʬʘʨʙʫʚʘʣʴʥʽ 

ʨʝʯʦʚʠʥʠ (ʧʽʛʤʝʥʪʠ), ʚʽʪʘʤʽʥʠ, ʬʝʨʤʝʥʪʠ, ʨʽʟʥʽ ʤʽʥʝʨʘʣʴʥʽ ʨʝʯʦʚʠʥʠ. ɺʠʢʣʶʯʥʦ 

ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʭʘʨʯʫʚʘʥʥʽ ʣʶʜʠʥʠ ʽ ʛʦʜʽʚʣʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʚʘʨʠʥ 

ʚʽʜʽʛʨʘʻ ʙʽʣʦʢ. ʂʨʽʤ ʧʝʨʝʨʘʭʦʚʘʥʦʛʦ, ʜʦ ʩʢʣʘʜʫ ʟʝʨʥʘ ʚʭʦʜʠʪʴ ʚʦʜʘ, ʷʢʘ 

ʤʽʩʪʠʪʴʩʷ ʫ ʥʴʦʤʫ ʷʢ ʫ ʚʽʣʴʥʦʤʫ, ʪʘʢ ʽ ʟʚ'ʷʟʘʥʦʤʫ ʩʪʘʥʘʭ. ɿʚ'ʷʟʘʥʘ ʚʦʜʘ ʻ 
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ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʫʩʽʭ ʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ ʟʝʨʥʘ. ɺʦʥʘ, ʷʢ ʧʨʘʚʠʣʦ, ʚ ʮʽʣʦʤʫ 

ʟʝʨʥʽ ʥʝ ʚʽʜʽʛʨʘʻ ʽʩʪʦʪʥʦʾ ʨʦʣʽ ʚ ʧʨʦʮʝʩʽ ʟʙʝʨʽʛʘʥʥʷ. ɺʽʣʴʥʘ ʞ ʚʦʜʘ, ʱʦ 

ʟʥʘʭʦʜʠʪʴʩʷ ʧʦʟʘ ʩʧʦʣʫʢ ʟʝʨʥʘ, ʚʠʢʣʠʢʘʻ ʟʤʽʥʫ ʡʦʛʦ ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, 

ʧʦʩʠʣʶʻ ʨʦʟʚʠʪʦʢ ʡʦʛʦ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʽ ʙʝʨʝ ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʫ ʙʽʦʭʽʤʽʯʥʠʭ 

ʧʨʦʮʝʩʘʭ, ʱʦ ʧʦʩʪʽʡʥʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ ʪʢʘʥʠʥʘʭ ʟʝʨʥʘ[58]. 

ʉʠʧʢʽʩʪʴ ʽ ʰʧʘʨʫʚʘʪʽʩʪʴ ʟʝʨʥʦʚʦʾ ʤʘʩʠ ʧʰʝʥʠʮʽ ʟʥʘʯʥʦ ʚʘʨʽʶʶʪʴ ʽ 

ʟʘʣʝʞʘʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ: ʬʦʨʤʠ, ʨʦʟʤʽʨʫ, ʭʘʨʘʢʪʝʨʫ ʽ ʩʪʘʥʫ ʧʦʚʝʨʭʥʽ 

ʟʝʨʥʘ, ʚʦʣʦʛʦʩʪʽ, ʢʽʣʴʢʦʩʪʽ ʪʘ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʜʦʤʽʰʦʢ ʽ ʪ.ʜ.  

ɿʝʨʥʦ ʽ ʟʝʨʥʦʚʘ ʤʘʩʘ ʚʦʣʦʜʽʶʪʴ ʨʷʜʦʤ ʪʝʧʣʦʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʟ 

ʷʢʠʭ ʜʣʷ ʟʝʨʥʘ ʧʰʝʥʠʮʽ, ʷʢ ʦʙ'ʻʢʪʘ ʟʙʝʨʽʛʘʥʥʷ, ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ 

ʧʠʪʦʤʘ ʪʝʧʣʦʻʤʥʽʩʪʴ, ʪʝʤʧʝʨʘʪʫʨʦʧʨʦʚʽʜʥʽʩʪʴ, ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʽ 

ʪʝʨʤʦʚʦʣʦʛʦʧʨʦʚʽʜʥʽʩʪʴ. ʎʽ ʚʣʘʩʪʠʚʦʩʪʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʷʚʠʱʝ ʪʝʧʣʦ- ʽ 

ʤʘʩʦʦʙʤʽʥʫ ʚ ʟʝʨʥʦʚʽʡ ʤʘʩʽ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʣʷʭʦʤ ʢʦʥʚʝʢʮʽʾ ʽ ʢʦʥʜʫʢʮʽʾ. 

ɿʝʨʥʦ ʧʰʝʥʠʮʽ, ʷʢ ʽ ʟʝʨʥʦ ʽʥʰʠʭ ʢʫʣʴʪʫʨ, ʚʦʣʦʜʽʻ ʜʫʞʝ ʤʘʣʦʶ 

ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʶ ʪʘ ʥʠʟʴʢʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ ʪʝʤʧʝʨʘʪʫʨʦʧʨʦʚʽʜʥʦʩʪʽ. ʇʠʪʦʤʘ 

ʪʝʧʣʦʻʤʥʽʩʪʴ ʟʝʨʥʘ ʤʘʡʞʝ ʚʜʚʽʯʽ ʙʽʣʴʰʝ ʪʝʧʣʦʻʤʥʦʩʪʽ ʧʦʚʽʪʨʷ ʽ ʟʥʘʯʥʦ ʤʝʥʰʝ 

ʧʠʪʦʤʦʾ ʪʝʧʣʦʻʤʥʦʩʪʽ ʚʦʜʠ.  

ʅʠʟʴʢʽ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʽ ʪʝʤʧʝʨʘʪʫʨʦʧʨʦʚʽʜʥʽʩʪʴ ʟʝʨʥʦʚʠʭ ʤʘʩ ʟ ʪʦʯʢʠ 

ʟʦʨʫ ʾʭ ʟʙʝʨʽʛʘʥʥʷ ʤʘʻ ʷʢ ʧʦʟʠʪʠʚʥʝ, ʪʘʢ ʽ ʥʝʛʘʪʠʚʥʝ ʟʥʘʯʝʥʥʷ.  

ʇʦʟʠʪʠʚʥʝ ʟʥʘʯʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʚʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʧʨʠ ʧʨʘʚʠʣʴʥʦ 

ʦʨʛʘʥʽʟʦʚʘʥʦʤʫ ʨʝʞʠʤʽ ʟʙʝʨʽʛʘʪʠ ʚ ʟʝʨʥʦʚʠʭ ʤʘʩʘʭ ʥʠʟʴʢʫ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘʚʽʪʴ ʚ 

ʪʝʧʣʫ ʧʦʨʫ ʨʦʢʫ. ɿʥʠʞʝʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʫʧʦʚʽʣʴʥʶʻ ʬʽʟʽʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ, ʱʦ 

ʧʨʦʪʽʢʘʶʪʴ ʫ ʟʝʨʥʦʚʽʡ ʤʘʩʽ (ʜʠʭʘʥʥʷ, ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʟʝʨʥʘ ʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʚ̔), 

ʪʠʤ ʩʘʤʠʤ ʩʧʨʠʷʶʯʠ ʟʙʝʨʽʛʘʥʥʶ ʚʠʩʦʢʠʭ ʪʦʚʘʨʥʠʭ ʷʢʦʩʪʝʡ ʟʝʨʥʘ.  

ʅʝʛʘʪʠʚʥʝ ʟʥʘʯʝʥʥʷ ʥʠʟʴʢʦʾ ʪʝʤʧʝʨʘʪʫʨʦʧʨʦʚʜ̔ʥʦʩʪʽ ʽ ʤʘʣʦʾ 

ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʧʦʣʷʛʘʶʪʴ ʫ ʪʦʤʫ, ʱʦ ʟʘ ʥʘʷʚʥʦʩʪʽ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʜʣʷ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʟʝʨʥʘ ʽ ʡʦʛʦ ʢʦʤʧʦʥʝʥʪʽ ʪʝʧʣʦ, ʱʦ ʚʠʜʽʣʷʻʪʴʩʷ, ʤʦʞʝ 

ʟʘʪʨʠʤʫʚʘʪʠʩʷ ʫ ʟʝʨʥʦʚʽʡ ʤʘʩʽ ʽ ʧʨʠʚʦʜʠʪʠ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʾʾ ʪʝʤʧʝʨʘʪʫʨʠ, ʪʦʙʪʦ 

ʩʘʤʦʟʽʛʨʽʚʘʥʥʷ (ʬʘʢʪʦʨ, ʱʦ ʧʦʛʽʨʰʫʻ ʡʦʛʦ ʟʙʝʨʝʞʝʥʥ̫)[1,3,5,6,12, 21].  
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ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚʠʱʝ ʤʘʪʝʨʽʘʣ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʟʝʨʥʦ 

ʧʰʝʥʠʮʽ ʷʢ ʦʙ'ʻʢʪ ʟʙʝʨʽʛʘʥʥʷ ʤʘʻ ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ, ʷʢʽ ʧʦʚʠʥʥʽ ʚʨʘʭʦʚʫʚʘʪʠʩʷ 

ʧʨʠ ʨʦʟʨʦʙʮʽ ʨʝʞʠʤʽʚ ʡʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʚʝʥʪʠʣʶʚʘʥʥʷ. 

 

1.2. ʆʮʽʥʢʘ ʩʧʦʩʦʙʽʚ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ ʪʘ ʧʨʦʜʫʢʪʽʚ ʡʦʛʦ ʧʝʨʝʨʦʙʢʠ 

 

ɻʦʣʦʚʥʦʶ ʤʝʪʦʶ ʟʙʝʨʽʛʘʥʥʷ ʧʨʦʜʫʢʮʽʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʷʚʣʷʻʪʴʩʷ ʫʧʦʚʽʣʴʥʝʥʥʷ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʥʽʡ ʫ 

ʨʝʟʫʣʴʪʘʪʽ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʩʢʣʘʜʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. ʏʠʤ ʧʦʚʽʣʴʥʽʰʝ ʙʫʜʫʪʴ 

ʧʨʦʪʽʢʘʪʠ ʮʽ ʧʨʦʮʝʩʠ, ʪʠʤ ʜʦʚʰʝ ʙʫʜʝ ʟʙʝʨʽʛʘʪʠʩʷ ʞʠʚʠʡ ʦʨʛʘʥʽʟʤ. ʇʨʦ 

ʘʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ ʥʴʦʤʫ, ʩʚʽʜʯʠʪʴ ʘʢʪʠʚʥʽʩʪʴ ʜʠʭʘʥʥʷ. 

ʅʠʟʴʢʘ ʘʢʪʠʚʥʽʩʪʴ ʜʠʭʘʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻ ʟʥʠʞʝʥʫ ʘʢʪʠʚʥʽʩʪʴ ʢʣʽʪʠʥ ʦʨʛʘʥʽʟʤʫ, 

ʱʦ ʦʟʥʘʯʘʻ ʩʣʘʙʢʫ ʚʠʪʨʘʪʫ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʥʘ ʧʨʦʮʝʩʠ                      

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ [1,25,61,121].  

ɿʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ ʧʨʦʚʦʜʷʪʴ ʟʘʣʝʞʥʦ ʚʽʜ ʡʦʛʦ ʚʦʣʦʛʦʩʪʽ ʪʘ ʧʨʠʟʥʘʯʝʥʥʷ. 

ɿʝʨʥʦ, ʷʢʝ ʧʽʜʣʷʛʘʻ ʧʝʨʝʨʦʙʮʽ ʯʠ ʟʙʝʨʽʛʘʥʥʶ, ʧʦʚʠʥʥʦ ʤʘʪʠ ʚʦʣʦʛʽʩʪʴ, 

ʚʩʪʘʥʦʚʣʝʥʫ ʥʦʨʤʘʪʠʚʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ (ʩʪʘʥʜʘʨʪʘʤʠ) ʟʘʣʝʞʥʦ ʚʽʜ ʢʫʣʴʪʫʨʠ 

ʪʘ ʾʾ ʧʨʠʟʥʘʯʝʥʥʷ. 

ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʩʪʚʦʨʶʶʪʴ ʫʤʦʚʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʽʡʢʽʩʪʴ 

ʧʨʦʜʫʢʮʽʾ, ʟʘʧʦʙʽʛʘʥʥʷ ʾʾ ʫʰʢʦʜʞʝʥʥʶ ʰʢʽʜʥʠʢʘʤʠ, ʫʨʘʞʝʥʥʶ ʭʚʦʨʦʙʘʤʠ, 

ʟʚʦʣʦʞʝʥʥʶ ʡ ʩʘʤʦʟʽʛʨʽʚʘʥʥʶ. ɿʘʙʝʟʧʝʯʠʪʠ ʪʘʢʽ ʚʠʤʦʛʠ ʤʦʞʣʠʚʦ ʪʽʣʴʢʠ ʧʨʠ 

ʫʪʨʠʤʘʥʥʽ ʧʨʦʜʫʢʪʫ ʚ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚʘʭ, ʱʦ ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʚʧʣʠʚʫ ʚʠʱʝ 

ʧʝʨʝʣʽʯʝʥʠʭ ʥʝʛʘʪʠʚʥʠʭ ʬʘʢʪʦʨʽʚ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ, ʜʣʷ ʪʝʦʨʽʾ ʽ ʧʨʘʢʪʠʢʠ 

ʟʙʝʨʽʛʘʥʥʷ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤ ʻ ʚʠʚʯʝʥʥʷ ʮʠʭ ʫʤʦʚ ʽ ʨʦʟʨʦʙʢʘ ʨʝʞʠʤʽʚ ʽ 

ʩʧʦʩʦʙʽʚ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʦʚʠʭ ʤʘʩ [50, 61,79,80]. 

ʉʢʦʨʦʯʝʥʥʷ ʚʪʨʘʪ ʟʝʨʥʦʧʨʦʜʫʢʪʽʚ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʟʙʝʨʽʛʘʥʥʶ, ʟʙʝʨʝʞʝʥʥʷ 

ʾʭ ʷʢʦʩʪʽ ʪʘ ʟʥʠʞʝʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʨʦʮʝʩʫ ʷʚʣʷʶʪʴʩʷ ʦʩʥʦʚʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʚ 

ʛʘʣʫʟʽ ʟʙʝʨʽʛʘʥʥʷ. 

ʉʧʦʩʽʙ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʦʚʠʭ ʟʘʣʝʞʠʪʴ ʧʝʨʝʚʘʞʥʦ ʚʽʜ ʬʽʟʠʯʥʠʭ ʪʘ 

ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʦʜʫʢʪʫ. ʋ ʟʝʨʥʦʚʽʡ ʤʘʩʽ ʧʦʩʪʽʡʥʦ ʚʽʜʙʫʚʘʶʪʴʩʷ 
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ʬʽʟʽʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ, ʙʦ ʚʦʥʘ ʻ ʩʢʣʘʜʥʦʶ ʙʽʦʣʦʛʽʯʥʦʶ ʩʠʩʪʝʤʦʶ. ʋʤʦʚʠ ʞʠʪʪʷ 

ʩʫʢʫʧʥʦʩʪʽ ʾʾ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʽ[25,71,72,79,80].  

ɿʝʨʥʦ ʻ ʞʠʚʠʤ ʦʨʛʘʥʽʟʤʦʤ, ʫ ʷʢʦʤʫ ʧʨʦʪʽʢʘʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʬʽʟʽʦʣʦʛʽʯʥʽ 

ʪʘ ʙʽʦʭʽʤʽʯʥʽ ʧʨʦʮʝʩʠ, ʱʦ ʧʽʜʪʨʠʤʫʶʪʴ ʞʠʪʪʷ ʟʘʨʦʜʢʦʚʦʾ ʢʣʽʪʠʥʠ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ 

ʮʠʭ ʧʨʦʮʝʩʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʡʦʛʦ ʩʪʘʥʫ ʽ ʫʤʦʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [48, 49, 

53, 54,55,56,58]. 

ɺʨʘʭʦʚʫʶʯʠ ʙʽʦʣʦʛʽʯʥʽ ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʤʘʩ ʟʝʨʥʦʚʠʭ ʽ 

ʚʧʣʠʚ ʥʘ ʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʥʘʚʽʪʴ ʪʠʤʯʘʩʦʚʝ ʾʭ 

ʟʙʝʨʽʛʘʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʫ ʩʧʝʮʽʘʣʴʥʠʭ ʩʭʦʚʠʱʘʭ.  

ɿʝʨʥʦʩʭʦʚʠʱʘ ʢʣʘʩʠʬʽʢʫʶʪʴ ʟʘ ʙʘʛʘʪʴʤʘ ʦʟʥʘʢʘʤʠ, ʥʘʡʚʘʞʣʠʚʽʰʠʤʠ ʟ 

ʷʢʠʭ ʻ: ʧʝʨʽʦʜ ʟʙʝʨʽʛʘʥʥʷ (ʪʠʤʯʘʩʦʚʠʡ ʘʙʦ ʪʨʠʚʘʣʠʡ); ʢʦʥʩʪʨʫʢʮʽʡʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ (ʥʘʚʽʩʠ, ʩʢʣʘʜʠ, ʝʣʝʚʘʪʦʨʠ ʪʦʱʦ); ʚʠʜʠ ʦʧʝʨʘʮʽʡ, ʷʢʽ ʚ ʥʠʭ 

ʧʨʦʚʦʜʷʪʴʩʷ (ʪʽʣʴʢʠ ʟʙʝʨʽʛʘʥʥʷ ʯʠ ʟʙʝʨʽʛʘʥʥʷ ʡ ʦʙʨʦʙʢʘ); ʩʪʫʧʽʥʴ ʤʝʭʘʥʽʟʘʮʽʾ 

(ʤʝʭʘʥʽʟʦʚʘʥʽ, ʥʘʧʽʚʤʝʭʘʥʽʟʦʚʘʥʽ, ʥʝʤʝʭʘʥʽʟʦʚʘʥʽ); ʥʘʷʚʥʽʩʪʴ ʽ ʪʠʧ ʫʩʪʘʥʦʚʦʢ 

ʜʣʷ ʘʢʪʠʚʥʦʛʦ ʚʝʥʪʠʣʶʚʘʥʥʷ ʥʘʩʽʥʥʷ ʽ ʟʝʨʥʘ (ʢʘʥʘʣʴʥʘ, ʧʽʜʣʦʛʦʚʘ, ʧʝʨʝʥʦʩʥʘ ʪʘ 

ʽʥ). ʋ ʪʠʧʦʚʠʭ ʟʝʨʥʦʩʭʦʚʠʱʘʭ ʟʝʨʥʦ ʨʦʟʤʽʱʫʶʪʴ ʫ ʟʘʩʽʢʘʭ ʘʙʦ 

ʥʘʩʠʧʦʤ[37,53,93]. 

ʆʜʥʠʤ ʟ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʞʠʚʦʛʦ ʦʨʛʘʥʽʟʤʫ, ʷʢʠʤ ʷʚʣʷʻʪʴʩʷ ʟʝʨʥʦ, 

ʻ ʜʠʭʘʥʥʷ, ʥʘʩʣʽʜʢʦʤ ʯʦʛʦ ʷʚʣʷʻʪʴʩʷ  ʚʪʨʘʪʘ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ. ʊʽʣʴʢʠ ʙʽʣʷ 5% 

ʝʥʝʨʛʽʾ ʜʠʭʘʥʥʷ ʟʝʨʥʘ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʧʨʦʮʝʩ ʜʠʩʠʤʽʣʷʮʽʾ ʟʘʧʘʩʥʠʭ ʦʨʛʘʥʽʯʥʠʭ 

ʨʝʯʦʚʠʥ (ʧʝʨʝʚʘʞʥʦ ʮʫʢʨʽʚ). ɹʽʣʴʰʽʩʪʴ ʝʥʝʨʛʽʾ (å95%) ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ 

ʪʝʧʣʦʪʫ, ʷʢʘ ʧʽʜʚʠʱʫʻ ʪʝʤʧʝʨʘʪʫʨʫ ʟʝʨʥʦʚʦʾ ʤʘʩʠ ʽ ʩʧʨʠʷʻ ʧʦʛʽʨʰʝʥʥʶ ʾʾ 

ʟʙʝʨʽʛʘʥʥʷ [1,53,54,56]. 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʜʠʭʘʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʦʣʦʛʦʩʪʽ ʟʝʨʥʘ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ. 

ɿʝʨʥʦ, ʷʢʝ ʧʽʜʣʷʛʘʻ ʧʝʨʝʨʦʙʮʽ ʯʠ ʟʙʝʨʽʛʘʥʥʶ, ʧʦʚʠʥʥʦ ʤʘʪʠ ʚʦʣʦʛʽʩʪʴ, 

ʚʩʪʘʥʦʚʣʝʥʫ ʥʦʨʤʘʪʠʚʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ (ʩʪʘʥʜʘʨʪʘʤʠ) ʟʘʣʝʞʥʦ ʚʽʜ ʢʫʣʴʪʫʨʠ 

ʪʘ ʾʾ ʧʨʠʟʥʘʯʝʥʥʷ. 

ɺ ʋʢʨʘʾʥʽ ʜʦʩʪʘʪʥʴʦ ʛʣʠʙʦʢʦ ʜʦʩʣʽʜʞʝʥʽ ʦʩʥʦʚʠ ʪʝʦʨʽʾ ʪʘ ʪʝʭʥʽʢʘ 

ʟʙʝʨʽʛʘʥʥʷ ʚʝʣʠʢʠʭ ʟʝʨʥʦʚʠʭ ʤʘʩ. ʅʘʜ ʮʠʤ ʧʠʪʘʥʥʷʤ ʧʨʘʮʶʚʘʣʠ 
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ʃ.ʆ.ʊʨʠʩʚʷʪʩʴʢʠʡ, ʆ.M. ɻʦʣʜʦʚʩʴʢʠʡ, ɭ.ʆ. ɸʛʨʦʥʦʤʦʚ, ʅ.ʇ. ʂʦʟʴʤʽʥʘ, 

ʄ.ɻ.ɻʦʣʽʢʘ, ɭ.ɼ.ʂʘʟʘʢʦʚ, ɺ.ʃ.ʂʨʝʪʦʚʠʯ, ɽ.ʄ.ʋʰʘʢʦʚʘ [1, 48, 49, 54, 55,56,58]. 

ʅʠʤʠ ʜʦʩʣʽʜʞʫʚʘʣʠʩʴ ʬʽʟʠʯʥʽ ʽ ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʝʨʥʘ ʨʽʟʥʠʭ ʢʫʣʴʪʫʨ, 

ʧʨʦʮʝʩʠ, ʪʘ ʰʚʠʜʢʽʩʪʴ ʾʭ ʧʨʦʪʽʢʘʥʥʷ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ ʟʝʨʥʦʚʠʭ 

ʤʘʩ ʫ ʨʽʟʥʠʭ ʫʤʦʚʘʭ. 

ʅʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʤʽʢʨʦʬʣʦʨʠ ʟʝʨʥʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʧʨʦʚʦʜʠʣʠ                 

ɭ.ʄ. ʄʠʰʫʩʪʠʥ, ʃ.ʆ.ʊʨʠʩʚʷʪʩʴʢʠʡ, ʆ.ʇ. ʆʨʜʽʥ, ʆ.ʇ. ʇʦʜʴʷʧʦʣʴʩʴʢʘ, 

ɺ.ʆ.ʄʽʨʟʦʻʚʘ, ʄ.ʇ.ʄʽʭʘʡʣʦʚʩʴʢʠʡ. ʅʠʤʠ ʟʨʦʙʣʝʥʽ ʚʠʩʥʦʚʢʠ ʱʦʜʦ ʨʦʟʚʠʪʢʫ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʟʝʨʥʦʚʠʭ ʤʘʩʘʭ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ ʟʘ ʨʽʟʥʠʭ ʫʤʦʚ 

[143,144,145,146,150,151].  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ ʟʝʨʥʦʚʠʭ ʤʘʩ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʨʠ 

ʨʝʞʠʤʠ: ʟʙʝʨʽʛʘʥʥʷ ʫ ʩʫʭʦʤʫ ʩʪʘʥʽ (ʟʘʩʥʦʚʘʥʦʤʫ ʥʘ ʫʧʦʚʽʣʴʥʝʥʥʽ ʬʽʟʽʦʣʦʛʽʯʥʠʭ 

ʽ ʭʽʤʽʢʦ-ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʟʝʨʥʘ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʚʽʣʴʥʦʾ ʚʦʣʦʛʠ, ʷʢʘ ʙʝʨʝ 

ʙʝʟʧʦʩʝʨʝʜʥʶ ʫʯʘʩʪʴ ʫ ʧʨʦʮʝʩʽ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ ʫ ʢʣʽʪʠʥʘʭ ʟʝʨʥʘ, ʟʘʚʜʷʢʠ ʯʦʤʫ 

ʧʦʜʦʚʞʫʻʪʴʩʷ ʪʝʨʤʽʥ ʡʦʛʦ ʟʙʝʨʽʛʘʥʥʷ), ʚ ʦʭʦʣʦʜʞʝʥʦʤʫ (ʟʘʩʥʦʚʘʥʦʤʫ ʥʘ 

ʟʙʝʨʽʛʘʥʥʽ ʟʝʨʥʘ ʪʨʠʚʘʣʠʡ ʯʘʩ ʟʘʚʜʷʢʠ  ʫʧʦʚʽʣʴʥʝʥʥʶ  ʘʙʦ ʧʨʠʧʠʥʝʥʥʶ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʢʦʤʧʦʥʝʥʪʽʚ ʟʝʨʥʦʚʦʾ ʤʘʩʠ), ʪʘ ʙʝʟ ʜʦʩʪʫʧʫ ʧʦʚʽʪʨʷ. 

ʋ ʧʨʘʢʪʠʮʽ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʪʘ ʩʧʦʞʠʚʯʠʭ ʷʢʦʩʪʝʡ ʟʝʨʥʘ 

ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʦʻʜʥʘʥʥʷ ʨʝʞʠʤʽʚ ʟʙʝʨʽʛʘʥʥʷ ʫ ʩʫʭʦʤʫ ʽ ʦʭʦʣʦʜʞʝʥʦʤʫ 

ʩʪʘʥʽ. ʎʝʡ ʜʦʩʚʽʜ ʜʘʻ ʜʫʞʝ ʜʦʙʨʽ ʨʝʟʫʣʴʪʘʪʠ [105,120,131,150]. 

ʊʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ ʟʙʝʨʽʛʘʥʥʷ (ʧʦʧʝʨʝʜʥʻ ʦʯʠʱʝʥʥʷ, ʦʭʦʣʦʜʞʝʥʥʷ, 

ʦʩʪʘʪʦʯʥʝ ʦʯʠʱʝʥʥʷ ʡ ʟʙʝʨʽʛʘʥʥʷ ʫ ʟʝʨʥʦʩʢʣʘʜʽ) ʧʦʚ'ʷʟʘʥʽ ʽʟ ʚʪʨʘʪʘʤʠ ʟʝʨʥʘ ʥʘ 

ʢʦʞʥʦʤʫ ʟ ʝʪʘʧʽʚ. ʇʨʠ ʢʦʞʥʦʤʫ ʧʝʨʝʩʢʣʘʜʫʚʘʥʥʽ ʤʘʶʪʴ ʤʽʩʮʝ ʚʪʨʘʪʠ ʜʦ 0,03% 

ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ. ʂʨʽʤ ʪʨʘʜʠʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʧʽʜʭʦʜʽʚ ʜʦ ʟʙʝʨʽʛʘʥʥʷ 

ʟʝʨʥʘ, ʷʢʽ ʚʽʜʦʤʽ ʚ ʋʢʨʘʾʥʽ, ʽʩʥʫʶʪʴ ʽ ʥʦʚʽ. ʆʜʠʥ ʟ ʥʠʭ - ʦʭʦʣʦʜʞʝʥʥʷ 

(ʢʦʥʩʝʨʚʘʮʽʷ ʭʦʣʦʜʦʤ) ʟʝʨʥʘ ʙʝʟʧʝʨʝʯʥʦ ʟʘʩʣʫʛʦʚʫʻ ʥʘ ʫʚʘʛʫ [127].  

ʋ ʪʝʭʥʦʣʦʛʽʾ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ ʘʢʪʫʘʣʴʥʠʤ ʻ ʟʘʚʜʘʥʥʷ ʦʭʦʣʦʜʞʝʥʥʷ ʡʦʛʦ 

ʜʦ ʪʝʤʧʝʨʘʪʫʨ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʬʝʢʪʠʚʥʝ ʟʙʝʨʽʛʘʥʥʷ. ʏʠʩʣʝʥʥʠʤʠ 

ʬʽʟʽʦʣʦʛʽʯʥʠʤʠ, ʙʽʦʭʽʤʽʯʥʠʤʠ, ʪʝʧʣʦʬʽʟʠʯʥʠʤʠ ʡ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʟʝʨʥʘ ʥʠʞʯʝ 8-10Áʉ 

ʨʽʟʢʦ ʟʥʠʞʫʻ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʦʪʽʢʘʥʥʷ ʬʽʟʽʦʣʦʛʦ-ʙʽʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʩʧʨʠʷʻ 
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ʟʙʝʨʝʞʝʥʥʶ ʚʠʭʽʜʥʦʾ ʷʢʦʩʪʽ ʟʝʨʥʘ ʡ ʟʙʽʣʴʰʫʻ ʩʪʨʦʢʠ ʡʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʷʢ ʧʨʠ 

ʪʨʠʚʘʣʦʤʫ ʟʙʝʨʽʛʘʥʥʽ ʧʨʦʩʫʰʝʥʦʛʦ ʟʝʨʥʘ, ʪʘʢ ʽ ʧʨʠ ʡʦʛʦ ʪʠʤʯʘʩʦʚʦʤʫ 

ʟʙʝʨʽʛʘʥʥʽ. ʇʨʠ ʟʙʝʨʽʛʘʥʥʽ ʦʭʦʣʦʜʞʝʥʦʛʦ ʟʝʨʥʘ ʩʢʦʨʦʯʫʶʪʴʩʷ ʚʪʨʘʪʠ ʟʝʨʥʘ ʚʽʜ 

ʡʦʛʦ ʜʠʭʘʥʥʷ [16,25,37,61,154]. 

ɼʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʟʝʨʥʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠʨʦʜʥʫ ʘʪʤʦʩʬʝʨʫ, ʜʦʩʷʛʘʶʯʠ 

ʧʨʠ ʮʴʦʤʫ ʧʦʚʥʦʛʦ ʢʦʥʩʝʨʚʫʚʘʥʥʷ ʤʘʩʠ ʥʘ ʚʝʩʴ ʧʝʨʽʦʜ ʟʙʝʨʽʛʘʥʥʷ. 

ʆʭʦʣʦʜʞʝʥʥʷ, ʷʢ ʽ ʟʥʠʞʝʥʥʷ ʚʦʣʦʛʦʩʪʽ, ʨʽʟʢʦ ʛʘʣʴʤʫʻ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʫʩʽʭ 

ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʟʝʨʥʦʚʽʡ ʤʘʩʽ, ʧʨʠʛʥʽʯʫʻ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʘʛʠʙʝʣʽ ʚʝʣʠʢʦʾ ʯʘʩʪʠʥʠ ʢʦʤʘʭ. ɿʥʠʞʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʢʦʞʥʽ 5Áʉ ʧʨʠʙʣʠʟʥʦ ʚʜʚʽʯʽ ʟʙʽʣʴʰʫʻ ʪʨʠʚʘʣʽʩʪʴ ʩʪʽʡʢʦʛʦ 

ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ, ʦʜʥʘʢ ʥʘʜʽʡʥʝ ʢʦʥʩʝʨʚʫʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʪʽʣʴʢʠ ʟʘ 

ʜʦʩʪʘʪʥʴʦ ʝʬʝʢʪʠʚʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ. ʇʨʠ ʦʭʦʣʦʜʞʝʥʥʽ ʟʝʨʥʦʚʦʾ ʤʘʩʠ ʧʝʨʰʦʛʦ 

ʩʪʫʧʝʥʷ ʪʝʤʧʝʨʘʪʫʨʫ ʚʩʽʭ ʰʘʨʽʚ ʥʘʩʠʧʫ ʧʽʜʪʨʠʤʫʶʪʴ ʥʠʞʯʝ 10Áʉ, ʜʨʫʛʦʛʦ 

ʩʪʫʧʝʥʷ - ʥʠʞʯʝ 0Áʉ. ɿʝʨʥʦʚʽ ʤʘʩʠ ʚʚʘʞʘʶʪʴ ʦʭʦʣʦʜʞʝʥʠʤʠ, ʷʢʱʦ ʪʝʤʧʝʨʘʪʫʨʘ 

ʫʩʽʭ ʰʘʨʽʚ ʥʘʩʠʧʫ ʥʠʞʯʝ 10Áʉ. ɼʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʟʝʨʥʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʝ 

ʪʽʣʴʢʠ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ, ʘʣʝ ʽ ʰʪʫʯʥʦ ʦʭʦʣʦʜʞʝʥʝ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʭʦʣʦʜʠʣʴʥʠʭ ʫʩʪʘʥʦʚʦʢ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʰʪʫʯʥʦʛʦ ʭʦʣʦʜʫ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ 

ʟʥʠʟʠʪʠ ʧʦʯʘʪʢʦʚʫ ʪʝʤʧʝʨʘʪʫʨʫ ʧʘʨʪʽʾ ʟʝʨʥʘ , ʟʘʧʦʙʽʛʪʠ ʚʪʨʘʪʘʤ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ 

ʚʥʘʩʣʽʜʦʢ ʘʢʪʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʽ ʢʦʤʘʭ. ʆʩʥʦʚʥʝ ʧʨʠʟʥʘʯʝʥʥʷ 

ʨʝʞʠʤʫ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ ʚ ʦʭʦʣʦʜʞʝʥʦʤʫ ʩʪʘʥʽ - ʪʠʤʯʘʩʦʚʝ ʢʦʥʩʝʨʚʫʚʘʥʥʷ 

ʚʦʣʦʛʦʛʦ ʽ ʩʠʨʦʛʦ ʟʝʨʥʘ ʥʘ ʪʦʢʫ ʥʘ ʧʝʨʽʦʜ, ʢʦʣʠ ʚʦʥʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʦʯʽʢʫʚʘʥʥʽ 

ʩʫʰʢʠ [16, 21,79, 85,93,154]. ʎʝ ʥʘʡʚʘʞʣʠʚʽʰʠʡ ʟʘʭʽʜ ʟʘʧʦʙʽʛʘʥʥʷ ʧʩʫʚʘʥʥʶ 

ʟʝʨʥʘ  ʫ ʧʝʨʰʠʡ ʧʝʨʽʦʜ ʾʭ ʟʙʝʨʽʛʘʥʥʷ ʥʘ ʪʦʢʫ. ʆʭʦʣʦʜʞʝʥʥʷ ʜʦʮʽʣʴʥʝ ʽ ʜʣʷ 

ʩʫʭʦʛʦ ʟʝʨʥʘ, ʪʦʤʫ ʱʦ ʧʽʜʚʠʱʫʻ ʩʪʽʡʢʽʩʪʴ ʜʦ ʥʝʛʘʪʠʚʥʠʭ ʬʘʢʪʦʨʽʚ, ʨʽʟʢʦ ʟʥʠʞʫʻ 

ʥʝʙʝʟʧʝʢʫ ʧʦʰʢʦʜʞʝʥʥʷ ʢʦʤʘʭʘʤʠ-ʰʢʽʜʥʠʢʘʤʠ. ʉʫʭʝ ʽ ʦʭʦʣʦʜʞʝʥʝ ʟʝʨʥʦ 

ʥʘʡʙʽʣʴʰ ʜʦʚʛʦʚʽʯʥʝ. 

ʉʧʦʩʦʙʠ ʦʭʦʣʦʜʞʝʥʥʷ ʘʪʤʦʩʬʝʨʥʠʤ ʧʦʚʽʪʨʷʤ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʜʚʽ 

ʛʨʫʧʠ: ʧʘʩʠʚʥʽ ʽ ʘʢʪʠʚʥʽ. ʇʨʠ ʧʘʩʠʚʥʦʤʫ ʦʭʦʣʦʜʞʝʥʥʽ ʟʝʨʥʦʚʫ ʤʘʩʫ ʥʝ 

ʧʝʨʝʤʽʰʫʶʪʴ ʽ ʧʨʠʤʫʩʦʚʦ ʥʝ ʥʘʛʥʽʪʘʶʪʴ ʫ ʥʝʾ ʧʦʚʽʪʨʷ. ʆʭʦʣʦʜʞʝʥʥʷ ʜʦʩʷʛʘʶʪʴ 

ʧʨʦʚʽʪʨʶʚʘʥʥʷʤ ʟʝʨʥʦʩʭʦʚʠʱ ʽ ʦʙʣʘʜʥʘʥʥʷʤ ʫ ʥʠʭ ʧʨʠʧʣʠʚʥʦ-ʚʠʪʷʞʥʦʾ 

ʚʝʥʪʠʣʷʮʽʾ. ɺʽʜʢʨʠʚʘʶʯʠ ʚʽʢʥʘ ʽ ʜʚʝʨʽ ʩʢʣʘʜʫ ʫ ʣʽʪʥʴʦ-ʦʩʽʥʥʽʡ ʧʝʨʽʦʜ ʽ ʫ ʥʽʯʥʽ 

ʛʦʜʠʥʠ ʜʦʙʠ, ʟʥʠʞʫʶʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʚʽʪʨʷ ʫ ʩʢʣʘʜʽ ʽ, ʟʦʢʨʝʤʘ, ʚ ʟʝʨʥʦʚʽʡ 
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ʤʘʩʽ. ɸʣʝ ʡ ʮʝ ʜʦʧʦʤʘʛʘʻ ʜʘʣʝʢʦ ʥʝ ʟʘʚʞʜʠ, ʪʦʤʫ ʱʦ ʧʨʠ ʜʘʥʽʡ ʩʠʩʪʝʤʽ 

ʚʝʥʪʠʣʷʮʽʾ ʢʨʽʟʴ ʟʝʨʥʦʚʫ ʤʘʩʫ ʧʨʦʭʦʜʠʪʴ ʥʝʜʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ ʧʦʚʽʪʨʷ, ʱʦʙ 

ʦʭʦʣʦʜʠʪʠ ʾʾ [ 25,71,93]. 

ɼʦ ʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʦʭʦʣʦʜʞʝʥʥʷ ʥʘʣʝʞʠʪʴ ʧʝʨʝʣʦʧʘʯʫʚʘʥʥʷ ʟʝʨʥʦʚʠʭ 

ʤʘʩ, ʧʨʦʧʫʩʢʘʥʥʷ ʯʝʨʝʟ ʟʝʨʥʦʦʯʠʩʥʽ ʤʘʰʠʥʠ, ʪʨʘʥʩʧʦʨʪʝʨʠ ʽ ʥʦʨʽʾ, ʘʣʝ ʮʝ 

ʧʦʚ'ʷʟʘʥʦ ʟ ʪʨʘʚʤʫʚʘʥʥʷʤ ʟʝʨʥʘ. ʆʩʥʦʚʥʠʡ ʩʧʦʩʽʙ ʦʭʦʣʦʜʞʝʥʥʷ ʟʝʨʥʦʚʠʭ 

ʥʘʩʠʧʽʚ - ʘʢʪʠʚʥʝ ʚʝʥʪʠʣʶʚʘʥʥʷ ʘʪʤʦʩʬʝʨʥʠʤ ʧʦʚʽʪʨʷʤ [25,53]. 

ʆʙʨʦʙʢʘ ʟʝʨʥʦʚʠʭ ʤʘʩ ʰʪʫʯʥʦ ʦʭʦʣʦʜʞʝʥʠʤ ʧʦʚʽʪʨʷʤ ʜʫʞʝ ʝʬʝʢʪʠʚʥʘ. ʋ 

ʨʝʞʠʤʽ ʘʢʪʠʚʥʦʛʦ ʚʝʥʪʠʣʶʚʘʥʥʷ ʩʚʽʞʦʟʽʙʨʘʥʝ ʟʝʨʥʦ ʟ ʚʦʣʦʛʽʩʪʶ ʜʦ 20% ʤʦʞʥʘ 

ʟʙʝʨʽʛʘʪʠ ʙʝʟ ʟʥʠʞʝʥʥʷ ʷʢʦʩʪʽ ʥʘ ʧʨʦʪʷʟʽ 8ï10 ʜʽʙ[16,25].  

ɺʘʞʣʠʚʠʤ ʤʦʤʝʥʪʦʤ ʻ ʧʨʘʚʠʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʧʦʚʽʪʨʷ. ʊʝʭʥʦʣʦʛʽʷ ʜʦʟʚʦʣʷʻ 

ʧʨʦʭʦʣʦʜʞʫʚʘʪʠ ʚʩʽ ʩʠʧʫʯʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʢʫʣʴʪʫʨʠ, ʥʘʧʨʠʢʣʘʜ, 

ʧʰʝʥʠʮʶ. ʋ ʮʽʣʦʤʫ ʪʝʭʥʦʣʦʛʽʷ ʦʭʦʣʦʜʞʝʥʥʷ ʟʝʨʥʘ ʤʘʻ ʯʠʩʣʝʥʥʽ ʧʝʨʝʚʘʛʠ, ʷʢʽ 

ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʨʘʭʦʚʘʥʽ ʧʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ: ʟʘʭʠʩʪ ʚʽʜ 

ʧʩʫʚʘʥʥʷ ʰʢʽʜʥʠʢʘʤʠ ʽ ʾʭ ʨʦʟʤʥʦʞʝʥʥʷ; ʟʘʭʠʩʪ ʚʽʜ ʛʨʠʙʢʽʚ ʽ ʧʨʦʜʫʢʪʽʚ ʾʭ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ - ʤʽʢʦʪʦʢʩʠʥʽʚ; ʚʽʜʤʦʚʘ ʚʽʜ ʜʦʨʦʛʦʾ ʪʘ ʝʢʦʣʦʛʽʯʥʦ ʥʝʙʝʟʧʝʯʥʦʾ 

ʬʫʤʽʛʘʮʽʾ; ʟʥʠʞʝʥʥʷ ʚʪʨʘʪ ʚʽʜ ʜʠʭʘʥʥʷ ʟʝʨʥʘ ʜʦ ʤʽʥʽʤʫʤʫ; ʚʽʜʧʘʜʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʫ ʪʘʢʽʡ ʦʧʝʨʘʮʽʾ ʷʢ ʧʝʨʝʩʠʧʘʥʥʷ; ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʩʫʰʽʥʥʷ; ʟʙʝʨʝʞʝʥʥʷ 

ʷʢʦʩʪʽ ʚʨʦʞʘʶ; ʚʽʜʩʫʪʥʽʩʪʴ ʪʨʽʱʠʥ ʚʽʜ ʚʥʫʪʨʽʰʥʽʭ ʥʘʧʨʫʞʝʥʴ; ʦʭʦʣʦʜʞʝʥʥʷ 

ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʧʦʛʦʜʥʠʭ ʫʤʦʚ[1,3,16,25,53,145]. 

 

1.3. ɸʥʘʣʽʟ ʤʝʪʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ 

 

ɿʝʨʥʦ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʝ ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʙʫʣʦ ʚʠʨʦʱʝʥʝ ʫ 

ʄʝʣʽʪʦʧʦʣʴʩʴʢʦʤʫ ʨʘʡʦʥʽ, ʷʢʠʡ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʧʽʚʜʥʷ ʉʪʝʧʦʚʦʾ ʟʦʥʠ ʋʢʨʘʾʥʠ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʘʥʽ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʤʠ ʫʤʦʚʘʤʠ, ʥʘʜʘʥʽ ʨʘʡʦʥʥʦʶ ʤʝʪʝʦʩʪʘʥʮʽʻʶ çʄʝʣʽʪʦʧʦʣʴè.  

ɸʥʘʣʽʟ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʜʘʥʠʭ ʜʦʟʚʦʣʷʻ ʫʟʘʛʘʣʴʥʠʪʠ ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʽ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʱʦʜʦ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʫ ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʴ: 

ʩʝʨʝʜʥʴʦʨʽʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʩʪʘʥʦʚʠʣʘ 9,9
0
ʉ, ʩʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ 
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ʩʘʤʦʛʦ ʪʝʧʣʦʛʦ ʤʽʩʷʮʷ ʜʦʨʽʚʥʶʚʘʣʘ 24,8
0
ʉ, ʘ ʩʘʤʦʛʦ ʭʦʣʦʜʥʦʛʦ - ʤʽʥʫʩ 4,3

0 
ʉ. 

ɿʠʤʘ ʙʫʣʘ ʤʘʣʦʩʥʽʞʥʦʶ ʟ ʯʘʩʪʠʤʠ ʪʨʠʚʘʣʠʤʠ ʚʽʜʣʠʛʘʤʠ, ʧʽʩʣʷ ʷʢʠʭ ʥʘʩʪʘʚʘʣʠ 

ʨʽʟʢ ̔ ʧʦʭʦʣʦʜʘʥʥʷ. ʇʝʨʰʽ ʟʘʤʦʨʦʟʢʠ ʚʽʜʟʥʘʯʘʣʠʩʷ ʫ ʩʝʨʝʜʠʥʽ ʞʦʚʪʥʷ. 

ɿʘʢʽʥʯʫʚʘʣʠʩʷ ʟʘʤʦʨʦʟʢʠ ʚ ʜʨʫʛʽʡ ʜʝʢʘʜʽ ʢʚʽʪʥʷ. 

ʂʣʽʤʘʪ ʩʪʝʧʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ, ʷʢ ʥʘʡʙʽʣʴʰ ʧʦʩʫʰʣʠʚʠʡ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʽʥʰʠʤʠ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʤʠ ʟʦʥʘʤʠ ʋʢʨʘʾʥʠ. ʎʷ ʟʦʥʘ ʻ ʟʦʥʦʶ ʟ ʥʘʡʤʝʥʰʦʶ 

ʚʜ̔ʥʦʩʥʦʶ ʚʦʣʦʛʽʩʪʶ. ʋ ʣʽʪʥʽʡ ʧʝʨʽʦʜ ʪʫʪ ʙʫʚʘʻ ʫ ʩʝʨʝʜʥʴʦʤʫ ʜʦ 8 - 11 ʜʥʽʚ ʟ 

ʚʽʜʥʦʩʥʦʶ ʚʦʣʦʛʽʩʪʶ ʧʦʚʽʪʨʷ ʤʝʥʰʦʶ 35%. ʊʫʪ ʧʝʨʝʚʘʞʘʶʪʴ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʽ 

ʪʘ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʽ ʥʘʧʨʷʤʠ ʚʽʪʨʫ, ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʘ ʰʚʠʜʢʽʩʪʴ ʷʢʠʭ ʫ ʟʠʤʦʚʠʡ 

ʧʝʨʽʦʜ ʩʪʘʥʦʚʠʪʴ 7 ʤ/ʩ, ʘ ʚʣʽʪʢʫ - 5 ʤ/ʩ. ʈʽʯʥʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʫ ʨʘʡʦʥʽ 

ʜʦʩʣʽʜʞʝʥʴ ʢʦʣʠʚʘʻʪʴʩʷ ʫ ʤʝʞʘʭ 388-430 ʤʤ. 

ɼʣʷ ɿʘʧʦʨʽʟʴʢʦʾ ʦʙʣʘʩʪʽ ʭʘʨʘʢʪʝʨʥʘ ʤʽʥʣʠʚʽʩʪʴ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ. ʋ 2010 

ʨʦʮʽ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʥʝʟʥʘʯʥʽ ʢʦʣʠʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨ. ɺʝʩʥʘ ʮʴʦʛʦ ʨʦʢʫ ʙʫʣʘ 

ʟʘʪʷʞʥʘ, ʚ ʧʝʨʰʽ ʽ ʜʨʫʛʽ ʜʝʢʘʜʠ ʙʝʨʝʟʥʷ ʥʘ ʪʣʽ ʧʽʜʚʠʱʝʥʠʭ ʦʧʘʜʽʚ ʚʽʜʟʥʘʯʘʣʠʩʷ 

ʟʥʠʞʝʥʽ ʪʝʤʧʝʨʘʪʫʨʠ. ʇʝʨʝʭʽʜ ʩʝʨʝʜʥʴʦʜʦʙʦʚʠʭ ʪʝʤʧʝʨʘʪʫʨ ʯʝʨʝʟ 10Áʉ ʜʦ 

ʙʽʣʴʰ ʚʠʩʦʢʠʭ ʟʥʘʯʝʥʴ ʩʪʘʚʩʷ ʫ ʧʝʨʰʽʡ ʜʝʢʘʜʽ ʢʚʽʪʥʷ. ʈʦʟʚʠʪʦʢ ʟʝʨʥʦʚʠʭ 

ʢʫʣʴʪʫʨ ʚʽʜʙʫʚʘʚʩʷ ʫ ʪʝʨʤʽʥʠ, ʙʣʠʟʴʢʽ ʜʦ ʟʚʠʯʘʡʥʠʭ. ɿʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʷʢʽʩʪʴ 

ʟʝʨʥʘ ʥʘʜʘʻ ʧʦʛʦʜʘ ʫ ʧʝʨʝʜʟʙʠʨʘʣʴʥʠʡ ʧʝʨʽʦʜ ʚʨʦʞʘʶ. ʊʝʤʧʝʨʘʪʫʨʘ ʩʝʨʧʥʷ ʪʘ 

ʚʝʨʝʩʥʷ ʤʘʣʦ ʚʽʜʨʽʟʥʷʣʘʩʷ ʚʽʜ ʩʝʨʝʜʥʽʭ ʙʘʛʘʪʦʨʽʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨ. ʇʦʩʫʰʣʠʚʽʩʪʶ 

ʚʽʜʟʥʘʯʘʣʠʩʷ ʧʝʨʰʽ ʜʝʢʘʜʠ ʚʝʨʝʩʥʷ ʽ ʞʦʚʪʝʥʴ. 

ɸʥʘʣʽʟ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ 2011 ʨʦʢʫ ʧʦʢʘʟʘʚ, ʱʦ ʚʽʥ ʚʽʜʨʽʟʥʷʚʩʷ 

ʧʽʜʚʠʱʝʥʦʶ ʩʦʥʷʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ, ʨʽʟʢʠʤʠ ʧʝʨʝʧʘʜʘʤʠ ʪʝʤʧʝʨʘʪʫʨ ʽ 

ʢʽʣʴʢʦʩʪʝʡ ʦʧʘʜʽʚ. ʋ ʧʝʨʰʽʡ ʜʝʢʘʜʽ ʩʽʯʥʷ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʚʽʜʣʠʛʘ ʚ ʧʝʨʽʦʜ 

ʚʠʤʫʰʝʥʦʛʦ ʩʧʦʢʦʶ - ʧ̔ ʜʚʠʱʝʥʘ ʪʝʤʧʝʨʘʪʫʨʘ, ʷʢʘ ʙʫʣʘ ʥʘ 6Áʉ ʚʠʱʝ ʥʦʨʤʠ, ʥʘ 

ʪʣʽ ʥʝʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ. ɼʨʫʛʘ ʽ ʪʨʝʪʷ ʜʝʢʘʜʠ ʩʽʯʥʷ ʽ ʚʝʩʴ ʣʶʪʠʡ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʥʝʛʘʪʠʚʥʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚ ʨʘʤʢʘʭ ʥʦʨʤʠ. ɺʝʩʥʘ ʮʴʦʛʦ 

ʨʦʢʫ ʙʫʣʘ ʚʽʜʥʦʩʥʦ ʩʪʘʙʽʣʴʥʦʶ: ʪʝʤʧʝʨʘʪʫʨʘ ʽ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʟʥʘʯʥʦ ʥʝ 

ʚʽʜʨʽʟʥʷʣʠʩʷ ʚʽʜ ʩʝʨʝʜʥʽʭ ʙʘʛʘʪʦʨʽʯʥʠʭ. ɺʝʩʴ ʯʝʨʚʝʥʴ ʙʫʚ ʧʨʦʭʦʣʦʜʥʠʡ ʟ 

ʯʘʩʪʠʤʠ ʦʧʘʜʘʤʠ ʚ ʧʝʨʰʽʡ ʜʝʢʘʜʽ, ʢʽʣʴʢʽʩʪʴ, ʷʢʠʭ ʫ 3 ʨʘʟʠ ʧʝʨʝʚʠʱʠʣʘ ʩʝʨʝʜʥʽ 

ʙʘʛʘʪʦʨʽʯʥʽ ʜʘʥʽ. ʃʠʧʝʥʴ ʽ ʩʝʨʧʝʥʴ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʴ ʚʠʩʦʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ, 
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ʷʢʽ ʧʝʨʝʚʠʱʫʚʘʣʠ ʩʝʨʝʜʥʽ ʙʘʛʘʪʦʨʽʯʥʽ ʧʦʢʘʟʥʠʢʠ. ʋ ʮʝʡ ʧʝʨʽʦʜ ʚʽʜʟʥʘʯʘʣʘʩʷ 

ʧʦʩʫʭʘ. 

2012 ʨʽʢ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʟʥʠʞʝʥʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚ ʟʠʤʦʚʠʡ ʪʘ 

ʧʽʜʚʠʱʝʥʠʤʠ ʫ ʚʝʩʥʷʥʠʡ ʧʝʨʽʦʜʠ. ʃʽʪʦ ʪʨʘʜʠʮʽʡʥʦ ʩʧʝʢʦʪʥʝ ʪʘ ʩʫʭʝ ʟ 

ʢʦʨʦʪʢʦʯʘʩʥʠʤʠ ʟʣʠʚʦʚʠʤʠ ʜʦʱʘʤʠ ʧʨʠ ʧʽʜʚʠʱʝʥʽʡ ʚʠʧʘʨʦʚʫʚʘʥʦʩʪʽ ʚʦʣʦʛʠ. 

ʉʧʦʩʪʝʨʽʛʘʣʠʩʷ ʯʘʩʪʽ ʩʫʭʦʚʽʾ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʣʦ ʥʘ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʭʦʜʷʯʠ ʟ ʘʥʘʣʽʟʫ ʤʝʪʝʦʨʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ, ʚʧʨʦʜʦʚʞ 3 

ʨʦʢʽʚ ʜʦʩʣʽʜʞʝʥʴ ʤʦʞʥʘ ʚʽʜʟʥʘʯʠʪʠ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʢʣʽʤʘʪʫ. ʉʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʚ 

ʧʝʨʽʦʜʠ ʟʙʦʨʫ ʟʝʨʥʘ, ʙʝʟʩʫʤʥʽʚʥʦ, ʚʧʣʠʚʘʶʪʴ ʥʘ ʷʢʽʩʪʴ ʚʨʦʞʘʶ, ʟʤʽʥʶʶʯʠ 

ʷʢʽʩʪʴ ʟʝʨʥʘ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ. ʆʜʥʘʢ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʦʪʨʠʤʘʥʥʷ ʘʛʨʦʥʦʤʽʯʥʠʭ 

ʥʦʨʤ ʽ ʧʨʘʚʠʣ, ʩʚʦʻʯʘʩʥʽ ʧʽʜʛʦʜʽʚʣʽ ʡ ʧʦʣʠʚʠ ʽ ʪ. ʧ. ʜʦʟʚʦʣʠʣʠ ʚʩʽ ʮʽ ʪʨʠ ʨʦʢʠ 

ʦʪʨʠʤʫʚʘʪʠ ʟʝʨʥʦ ʚ ʧʦʚʥʽʡ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʽʶʯʠʤ ʩʪʘʥʜʘʨʪʘʤ ʽ ʮʽʣʢʦʤ 

ʧʨʠʜʘʪʥʠʤ ʜʣʷ ʨʦʟʨʦʙʢʠ ʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʡʦʛʦ ʪʨʠʚʘʣʦʛʦ ʟʙʝʨʽʛʘʥʥʷ. 

 

1.4 ɺʧʣʠʚ ʦʩʥʦʚʥʠʭ ʩʢʣʘʜʦʚʠʭ ʬʘʢʪʦʨʥʦʛʦ ʧʨʦʩʪʦʨʫ ʥʘ ʷʢʽʩʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʨʦʮʝʩʩʫ 

  

ɺʠʭʽʜʥʠʡ ʩʪʘʥ ʟʝʨʥʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʫʢʫʧʥʽʩʪʶ ʨʽʟʥʠʭ ʬʽʟʠʯʥʠʭ ʽ 

ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʝʨʥʘ. ɼʦ ʪʘʢʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʩʪʫʧʽʥʴ ʟʨʽʣʦʩʪʽ, 

ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ, ʮʽʣʽʩʥʽʩʪʴ, ʚʦʣʦʛʽʩʪʴ, ʦʜʥʦʨʽʜʥʽʩʪʴ ʽ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ 

[54,55,56,58]. 

ʉʪʫʧʽʥʴ ʟʨʽʣʦʩʪʽ, ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ, ʮʽʣʽʩʥʽʩʪʴ, ʚʦʣʦʛʽʩʪʴ, ʦʜʥʦʨʽʜʥʽʩʪʴ ʽ 

ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʚʠʭʽʜʥʠʡ ʩʪʘʥ ʟʝʨʥʘ, ʘ ʪʘʢʽ ʬʘʢʪʦʨʠ ʷʢ ʜʦʩʪʫʧ 

ʧʦʚʽʪʨʷ ʜʦ ʧʘʨʪʽʾ ʟʝʨʥʘ, ʱʦ ʟʘʢʣʘʜʝʥʘ ʥʘ ʟʙʝʨʽʛʘʥʥʷ, ʽ ʡʦʛʦ ʪʝʤʧʝʨʘʪʫʨʘ ʪʘ 

ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ ï ʫʤʦʚʠ ʟʙʝʨʽʛʘʥʥʷ. 

ʅʘʫʢʦʶ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ çʧʨʠ ʟʙʝʨʽʛʘʥʥʽ ʟʝʨʥʘ ʧʨʘʛʥʫʪʴ ʩʪʚʦʨʠʪʠ ʪʘʢʽ 

ʫʤʦʚʠ, ʧʨʠ ʷʢʠʭ ʧʦʯʘʪʢʦʚʘ ʷʢʽʩʪʴ ʥʝ ʟʤʽʥʶʚʘʣʘʩʷ ʙ, ʘʙʦ ʟʤʽʥʠ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ 

ʜʦ ʧʦʛʽʨʰʝʥʥʷ, ʟʚʦʜʠʣʠʩʷ ʙ ʜʦ ʤʽʥʽʤʫʤʫ. ʇʨʠ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚʘʭ ʟʙʝʨʽʛʘʥʥʷ ʫ 

ʥʦʨʤʘʣʴʥʦʤʫ ʟʝʨʥʽ ʥʘʚʽʪʴ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʙʘʛʘʪʴʦʭ ʨʦʢʽʚ ʤʦʞʫʪʴ ʩʪʘʪʠʩʷ ʣʠʰʝ 

ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʽ ʟʤʽʥʠè [16,151,154].  
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ʑʦʙ ʟʙʝʨʝʛʪʠ ʟʝʨʥʦ ʽ ʚʪʨʘʪʠ ʚ ʥʴʦʤʫ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ, ʥʝʦʙʭʽʜʥʦ ʟʥʘʡʪʠ 

ʩʧʦʩʦʙʠ ʧʨʘʚʠʣʴʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʧʽʜ ʯʘʩ ʟʙʝʨʽʛʘʥʥʷ.  

ʇʽʜ ʜʠʭʘʥʥʷʤ, ʧʽʩʣʷʟʙʠʨʘʣʴʥʠʤ ʜʦʟʨʽʚʘʥʥʷʤ, ʧʨʦʨʦʩʪʘʥʥʷʤ ʨʦʟʫʤʽʶʪʴ 

ʧʨʦʮʝʩʠ, ʫ ʷʢʠʭ ʚʠʷʚʣʷʻʪʴʩʷ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʟʝʨʥʦʚʦʾ ʤʘʩʠ ʧʽʜ ʯʘʩ ʟʙʝʨʽʛʘʥʥʷ. 

ʅʘ ʮʽ ʬʽʟʽʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʟʥʘʯʥʦ ʚʧʣʠʚʘʶʪʴ ʙʘʛʘʪʦ ʬʘʢʪʦʨʽʚ: ʪʝʤʧʝʨʘʪʫʨʘ, 

ʚʦʣʦʛʽʩʪʴ, ʜʦʩʪʫʧ ʧʦʚʽʪʨʷ ʧʽʜ ʯʘʩ ʟʙʝʨʽʛʘʥʥʷ[93]. 

 

1.4.1 ʊʝʧʣʦʤʘʩʦʦʙʤʽʥʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʅʘ ʦʩʥʦʚʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʘʥʠʭ ʥʘʫʢʦʚʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʘ ʧʨʘʢʪʠʢʦʶ ʧʽʜʪʚʝʨʜʞʝʥʦ, ʱʦ 

ʥʘ ʧʨʦʮʝʩ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ ʜʫʞʝ ʩʠʣʴʥʦ ʚʧʣʠʚʘʻ ʪʘʢʠʡ ʬʘʢʪʦʨ, ʷʢ ʪʝʤʧʝʨʘʪʫʨʘ 

ʟʝʨʥʘ [54,56,58,85]. 

ʂʦʣʠʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨ ʟʥʘʯʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʦʮʝʩʽʚ, ʱʦ 

ʧʨʦʪʽʢʘʶʪʴ ʫ ʟʝʨʥʦʚʽʡ ʤʘʩʽ ʧʨʠ ʾʾ ʟʙʝʨʽʛʘʥʥʽ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʽʜʚʠʱʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʜʠʭʘʥʥʷ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʧʨʷʤʽʡ ʟʘʣʝʞʥʦʩʪʽ. 

ɸʥʘʣʽʟ ʜʠʥʘʤʽʢʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʜʠʭʘʥʥʷ ʧʦʢʘʟʘʚ, ʱʦ ʡʦʛʦ ʧʽʜʚʠʱʝʥʥʷ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʧʝʚʥʦʤʫ ʽʥʪʝʨʚʘʣʽ ʪʝʤʧʝʨʘʪʫʨ ʽ ʧʽʜʧʦʨʷʜʢʦʚʫʻʪʴʩʷ ʧʨʘʚʠʣʫ 

ɺʘʥʪ-ɻʦʬʬʘ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʦʜʘʣʴʰʦʛʦ ʪʝʧʣʦʚʦʛʦ ʚʧʣʠʚʫ ʚʠʥʠʢʘʻ ʧʦʩʪʫʧʦʚʝ 

ʚʽʜʤʠʨʘʥʥʷ ʢʣʽʪʠʥ ʟʝʨʥʘ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʡʦʛʦ ʟʘʛʠʙʝʣʽ ʷʢ ʞʠʚʦʛʦ ʦʨʛʘʥʽʟʤʫ. 

ʊʦʤʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʜʠʭʘʥʥʷ ʨʽʟʢʦ ʧʘʜʘʻ.  

ɹʘʛʘʪʦ ʚʯʝʥʠʭ ʜʦʩʣʽʜʞʫʚʘʣʠ ʚʧʣʠʚ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʟʤʽʥʫ ʷʢʦʩʪʽ 

ʟʝʨʥʘ ʧʨʠ ʡʦʛʦ ʟʙʝʨʽʛʘʥʥʽ. ɺʽʜʦʤʽ ʨʦʙʦʪʠ ʅ.ʇ. ʂʦʟʴʤʽʥʦʾ, ʄ.ʉ. ʈʦʤʘʥʦʚʦʾ, ʆ.ʂ. 

ɸʙʨʘʤʦʚʦʾ, ɯ.ʆ.ʂʣʝʻʚʘ [6, 62,80,81, 150]. ʋ ʥʠʭ ʟʥʘʯʥʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʣʘʩʴ ʚʧʣʠʚʫ 

ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʚʦʣʦʛʦʩʪʽ ʟʝʨʥʦʚʦʾ ʤʘʩʠ ʥʘ ʾʾ ʧʨʦʨʦʩʪʘʥʥʷ, ʜʦʟʨʽʚʘʥʥʷ, ʟʤʽʥʠ ʫ 

ʭʽʤʽʯʥʦʤʫ ʩʢʣʘʜʽ ʪʦʱʦ.  

ʋ ʨʦʙʦʪʘʭ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʥʘʩʪʫʧʥʝ: 

1. ʇʨʠ ʰʪʫʯʥʦʤʫ ʟʚʦʣʦʞʝʥʥʽ ʧʰʝʥʠʮʽ ʜʦ 20-25% ʽ ʚʠʪʨʠʤʫʚʘʥʥʽ ʾʾ ʧʨʠ 

ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʧʨʦʪʷʛʦʤ 60 ʜʥʽʚ ʥʘʩʽʥʥʷ ʧʰʝʥʠʮʽ ʚʦʣʦʛʽʩʪʶ 18-20% ʥʝ 

ʩʣʽʜ ʦʭʦʣʦʜʞʫʚʘʪʠ ʥʠʞʯʝ -25Áʉ. ɺʥʘʩʣʽʜʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʠʭ ʫʤʦʚ ʟʥʘʯʥʦ 

ʟʥʠʞʫʚʘʣʘʩʷ ʩʭʦʞʽʩʪʴ. [ 6, 11]. 
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2. ɿʥʠʞʫʚʘʣʘʩʷ ʩʭʦʞʽʩʪʴ ʟʝʨʥʘ ʚʦʣʦʛʽʩʪʶ 20-24% ʧʨʠ ʡʦʛʦ 

ʧʨʦʤʦʨʦʞʫʚʘʥʥʽ ʜʦ -41
0
ʉ. ɺʽʜʤʽʯʝʥʦ ʪʘʢʦʞ ʥʝʟʥʘʯʥʫ ʨʽʟʥʠʮʶ ʚʤʽʩʪʫ ʩʠʨʦʾ ʪʘ 

ʩʫʭʦʾ ʢʣʝʡʢʦʚʠʥʠ ʚ ʟʝʨʥʽ ʷʢ ʫ ʢʦʥʪʨʦʣʴʥʦʤʫ (ʚʦʣʦʛʽʩʪʶ 12% ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ -

27Áʉ), ʪʘʢ ʽ ʚ ʧʨʦʤʦʨʦʞʝʥʦʤʫ (ʚʦʣʦʛʽʩʪʁ 20-24% ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ -25Áʉ) 

ʩʪʘʥʽ[40,71,85,]. 

3. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʥʘʡʚʘʞʣʠʚʽʰʦʶ ʫʤʦʚʦʶ ʧʨʦʮʝʩʫ ʧʽʩʣʷʟʙʠʨʘʣʴʥʦʛʦ 

ʜʦʟʨʽʚʘʥʥʷ ʟʝʨʥʘ ʷʚʣʷʻʪʴʩʷ ʪʝʤʧʝʨʘʪʫʨʘ. ʊʘʢ, ʪʽʣʴʢʠ ʚ ʫʤʦʚʘʭ ʧʣʶʩʦʚʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʩʽʥʥʷ ʟʜʘʪʥʝ ʜʦʟʨʽʚʘʪʠ. ʅʘʡʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦ ʚʦʥʦ ʜʦʟʨʽʚʘʻ ʧʨʠ 

15-30 Áʉ [79].  

ɺ ʧʨʦʮʝʩʽ ʟʙʝʨʽʛʘʥʥʷ ʩʚʽʞʦʟʽʙʨʘʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʚʦʣʦʛʽʩʪʶ 22,7% ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ -25Áʉ ʧʽʩʣʷʟʙʠʨʘʣʴʥʝ ʜʦʟʨʽʚʘʥʥʷ ʟʝʨʥʘ ʧʦʚʽʣʴʥʦ ʚʽʜʙʫʚʘʣʦʩʷ, ʘ 

ʡʦʛʦ ʩʭʦʞʽʩʪʴ ʧʽʜʚʠʱʠʣʘʩʷ ʟ 40 ʜʦ 60% [21,40,41]. ʇʨʠ ʟʙʝʨʽʛʘʥʥʽ 

ʩʚʽʞʦʟʽʙʨʘʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʟʘ ʫʤʦʚ: ʚʦʣʦʛʽʩʪʴ 22,7% ʪʝʤʧʝʨʘʪʫʨʘ -25Áʉ 

ʧʽʩʣʷʟʙʠʨʘʣʴʥʝ ʜʦʟʨʽʚʘʥʥʷ ʟʝʨʥʘ ʚʽʜʙʫʚʘʣʦʩʷ ʧʦʚʽʣʴʥʦ, ʘ ʡʦʛʦ ʩʭʦʞʽʩʪʴ 

ʧʽʜʚʠʱʠʣʘʩʷ ʟ 40 ʜʦ 60%. 

4. ʅʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʩʫʪʪʻʚʠʭ ʙʽʦʭʽʤʽʯʥʠʭ ʟʤʽʥ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʦʮʝʩʫ 

ʟʙʝʨʽʛʘʥʥʷ ʧʰʝʥʠʮʽ ʚ ʜʽʘʧʘʟʦʥʽ ʪʝʤʧʝʨʘʪʫʨ ʚʽʜ -18 ʜʦ -25 Áʉ. ɿʘʣʠʰʠʣʘʩʷ ʤʘʡʞʝ 

ʙʝʟ ʟʤʽʥ ʘʢʪʠʚʥʽʩʪʴ ʬʝʨʤʝʥʪʽʚ ʜʝʛʽʜʨʦʛʝʥʘʟʠ, ʢʘʪʘʣʘʟʠ, ʘʤʽʣʘʟʠ . 

ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʊʨʠʩʚʷʪʩʴʢʦʛʦ ʃ.ʆ. ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʫʤʦʚʘʭ ʥʠʟʴʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʜʠʭʘʥʥʷ ʨʽʟʢʦ ʧʘʜʘʻ. ɺʽʥ ʚʽʜʤʽʯʘʻ, ʱʦ ʨʽʟʢʦʛʦ 

ʧʽʜʚʠʱʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʜʠʭʘʥʥʷ ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘʚʽʪʴ ʫ ʟʝʨʥʘ ʟ 

ʧʽʜʚʠʱʝʥʦʶ ʚʦʣʦʛʽʩʪʶ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʚʽʣʴʥʦʾ ʚʦʜʠ, ʷʢʦʶ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʢʨʠʪʠʯʥʘ ʚʦʣʦʛʽʩʪʴ ʟʝʨʥʘ [142,143,144,145,146]. 

ɺʝʣʠʯʠʥʘ ʪʝʤʧʝʨʘʪʫʨʠ ʚʧʣʠʚʘʻ ʪʘʢʦʞ ʥʘ ʨʦʟʚʠʪʦʢ ʪʘ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ ʟʝʨʥʦʚʽʡ ʤʘʩʽ. ʂʦʥʩʝʨʚʫʶʯʘ ʜʽʷ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʤʽʢʨʦʬʣʦʨʫ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠ ʾʾ ʟʥʠʞʝʥʥʽ ʜʦ 8
0
ʉ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʧʨʦʮʝʩ 

ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʦʚʦʾ ʤʘʩʠ ʙʝʟ ʧʦʛʽʨʰʝʥʥʷ ʾʾ ʷʢʦʩʪʽ [150]. 

ʅʘʫʢʦʚʮʷʤʠ ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʧʦʣʦʞʝʥʥʷ ʧʨʦ ʟʘʣʝʞʥʽʩʪʴ ʪʝʤʧʝʨʘʪʫʨʠ 

ʟʝʨʥʦʚʦʛʦ ʥʘʩʠʧʫ ʚ ʩʭʦʚʠʱʘʭ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʟʦʚʥʽʰʥʴʦʛʦ ʧʦʚʽʪʨʷ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʪʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʦʚʦʛʦ ʥʘʩʠʧʫ ʚ ʩʭʦʚʠʱʘʭ, ʷʢ ʧʨʘʚʠʣʦ, ʚʽʜʩʪʘʻ 
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ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʟʦʚʥʽʰʥʴʦʛʦ ʧʦʚʽʪʨʷ, ʘ ʜʽʘʧʘʟʦʥ ʢʦʣʠʚʘʥʴ ʪʝʤʧʝʨʘʪʫʨʠ 

ʟʦʚʥʽʰʥʴʦʛʦ ʧʦʚʽʪʨʷ ʟʘʚʞʜʠ ʟʥʘʯʥʦ ʰʠʨʰʠʡ, ʥʽʞ ʪʝʤʧʝʨʘʪʫʨʠ ʟʝʨʥʦʚʦʛʦ 

ʥʘʩʠʧʫ. ʋ ʚʝʩʥʷʥʠʡ ʪʘ ʦʩʽʥʥʽʡ ʧʝʨʽʦʜʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʢʦʨʦʪʢʦʯʘʩʥʠʡ ʟʙʽʛ 

ʚʠʱʝʚʢʘʟʘʥʠʭ ʪʝʤʧʝʨʘʪʫʨ.  

ɺʩʪʘʥʦʚʣʝʥʥʷ ʭʘʨʘʢʪʝʨʫ ʟʛʘʩʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʭʚʠʣʽ ʚ ʪʦʚʱʽ ʟʝʨʥʦʚʦʾ 

ʤʘʩʠ ʤʘʻ ʩʚʦʾ ʩʢʣʘʜʥʦʩʪʽ, ʪʦʤʫ ʱʦ ʚʥʘʩʣʽʜʦʢ ʯʘʩʪʦʾ ʟʤʽʥʠ ʭʚʠʣʽ ʥʝ ʚʩʪʠʛʘʶʪʴ 

ʧʨʦʡʪʠ ʯʝʨʝʟ ʫʚʝʩʴ ʥʘʩʠʧ ʽ ʥʘʰʘʨʦʚʫʶʪʴʩʷ ʦʜʥʘ ʥʘ ʦʜʥʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʧʦʢʘʟʫʻ, ʱʦ ʘʢʪʠʚʥʽʩʪʴ 

ʬʽʟʽʦʣʦʛʦ-ʙʽʦʭʽʤʽʯʥʠʭ ʽ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʟʝʨʥʦʚʽʡ ʤʘʩʽ ʨʽʟʢʦ 

ʩʧʦʚʽʣʴʥʶʻʪʴʩʷ ʧʨʠ ʟʥʠʞʝʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ (ʥʠʞʯʝ10 Áʉ)[16,61,71,72,80,84,93].  

 

1.4.2 ɻʽʛʨʦʩʢʦʧʽʯʥʘ ʚʟʘʻʤʦʜʽʷ. ʉʝʨʝʜʦʚʠʱʝʤ, ʫ ʷʢʦʤʫ ʚʽʜʙʫʚʘʶʪʴʩʷ 

ʞʠʪʪʻʚʽ ʧʨʦʮʝʩʠ ʚ ʟʝʨʥʽ, ʷʚʣʷʻʪʴʩʷ ʚʦʣʦʛʘ. ʊʦʤʫ ʚʤʽʩʪ ʚʦʣʦʛʠ ʚ ʟʝʨʥʽ ʻ ʦʜʥʠʤ ʟ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʡʦʛʦ ʧʦʯʘʪʢʦʚʠʡ ʩʪʘʥ [5,23,37].   

ʗʢʱʦ ʚʤʽʩʪ ʚʦʣʦʛʠ ʚ ʟʝʨʥʽ ʥʝʚʠʩʦʢʠʡ (ʜʦ 15-16% ʚ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ 

ʛʽʜʨʦʬʽʣʴʥʫ ʯʘʩʪʠʥʫ), ʚʚʘʞʘʶʪʴ, ʱʦ ʚʦʥʘ ʧʝʨʝʙʫʚʘʻ ʫ ʥʴʦʤʫ ʚ ʟʚ'ʷʟʘʥʦʤʫ ʩʪʘʥʽ. 

ʇʨʠ ʮʴʦʤʫ ʚʦʣʦʛʘ ʤʘʡʞʝ ʥʝ ʙʝʨʝ ʫʯʘʩʪʽ ʫ ʨʝʘʢʮʽʷʭ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ ʦʨʛʘʥʽʟʤʫ, 

ʙʦ ʤʽʮʥʦ ʫʪʨʠʤʫʻʪʴʩʷ ʙʽʣʢʘʤʠ ʽ ʢʨʦʭʤʘʣʝʤ. ɸʢʪʠʚʥʽʩʪʴ ʛʽʜʨʦʣʽʪʠʯʥʠʭ ʽ 

ʜʠʭʘʣʴʥʠʭ ʬʝʨʤʝʥʪʽʚ ʨʽʟʢʦ ʟʨʦʩʪʘʻ ʧʨʠ ʧʦʷʚʽ ʚʽʣʴʥʦʾ ʚʦʣʦʛʠ, ʥʘʩʣʽʜʢʦʤ ʯʦʛʦ 

ʷʚʣʷʻʪʴʩʷ ʨʽʟʢʘ ʟʤʽʥʘ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʟʝʨʥʘ. ʊʘʢʘ ʚʦʣʦʛʘ ʥʘʟʠʚʘʻʪʴʩʷ 

ʢʨʠʪʠʯʥʦʶ [14,21,43, 53]. 

ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʃ.ʆ.ʊʨʠʩʚʷʪʩʢɹʦʛʦ, ɺ.ʃ.ʂʨʝʪʦʚʠʯʘ ʽ ɽ.ʄ.ʋʰʘʢʦʚʦʾ ʪʘ ʽʥ. 

ʚʩʪʘʥʦʚʣʝʥʽ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʚʦʣʦʛʽʩʪʶ ʟʝʨʥʘ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʡʦʛʦ ʜʠʭʘʥʥʷ. ʅʘ 

ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʥʠʤʠ ʜʦʚʝʜʝʥʦ, ʱʦ ʟʝʨʥʦ ʩʝʨʝʜʥʴʦʾ ʩʫʭʦʩʪʽ, 

ʷʢʝ ʧʝʨʝʙʫʚʘʻ ʥʘ ʛʨʘʥʽ ʢʨʠʪʠʯʥʦʾ ʚʦʣʦʛʦʩʪʽ, ʜʠʭʘʻ ʧʨʠʙʣʠʟʥʦ ʚ 2-4 ʨʘʟʠ 

ʽʥʪʝʥʩʠʚʥʽʰʝ ʩʫʭʦʛʦ ʽ ʤʘʻ ʤʘʣʠʡ ʛʘʟʦʦʙʤʽʥ, ʽ ʪʦʤʫ ʚʦʣʦʜʽʻ ʜʦʩʪʘʪʥʴʦʶ 

ʩʪʽʡʢʽʩʪʶ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ. ɺʦʣʦʛʝ ʟʝʨʥʦ ʜʠʭʘʻ ʫ 4-8 ʨʘʟʽʚ ʽʥʪʝʥʩʠʚʥʽʰʝ ʩʫʭʦʛʦ. 

ɿʝʨʥʦ ʚʦʣʦʛʽʩʪʶ ʧʦʥʘʜ 17% ʚʚʘʞʘʻʪʴʩʷ ʚʦʣʦʛʠʤ, ʽ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʜʠʭʘʥʥʷ ʚ 

ʥʴʦʛʦ ʫ 20-30 ʨʘʟʽʚ ʚʠʱʘ, ʥʽʞ ʫ ʩʫʭʦʛʦ [93]. ɼʣʷ ʪʘʢʠʭ ʬʝʨʤʝʥʪʽʚ ʷʢ ʣʽʧʘʟʘ, 
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ʜʝʢʘʨʙʦʢʩʠʣʘʟʘ ʛʣʶʪʘʤʽʥʦʚʦʾ ʢʠʩʣʦʪʠ ʧʦʨʦʛʦʤ ʘʢʪʠʚʥʦʩʪʽ ʷʚʣʷʻʪʴʩʷ ʚʦʣʦʛʽʩʪʴ 

ʟʝʨʥʘ, ʱʦ ʩʢʣʘʜʘʻ 8% ʽ ʚʠʱʝ [56,94,144,104]. 

ɿʤʽʥʫ ʚʤʽʩʪʫ ʤʦʥʦʩʘʭʘʨʠʜʽʚ ʽ ʩʘʭʘʨʦʟʠ ʚ ʧʰʝʥʠʯʥʠʭ ʟʘʨʦʜʢʘʭ, ʱʦ 

ʟʙʝʨʽʛʘʣʠʩʷ ʧʨʠ ʚʦʣʦʛʦʩʪʽ ʚʽʜ 8 ʜʦ 18%, ʚʠʚʯʘʚ ɺ.ʃ. ʂʨʝʪʦʚʠʯ. ɺʽʥ ʚʩʪʘʥʦʚʠʚ, 

ʱʦ ʢʽʣʴʢʽʩʪʴ ʤʦʥʦʩʘʭʘʨʠʜʽʚ ʫ ʟʘʨʦʜʢʘʭ ʧʰʝʥʠʮʽ ʧʽʜʚʠʱʫʻʪʴʩʷ ʽʟ ʧʽʜʚʠʱʝʥʥʷʤ 

ʚʦʣʦʛʦʩʪʽ, ʱʦ  ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʩʘʭʘʨʦʟʠ. 

ɿʚʦʨʦʪʥʠʡ ʧʨʦʮʝʩ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʫ ʩʫʭʦʤʫ ʟʝʨʥʽ: ʚʽʜʤʽʯʘʚʩʷ ʩʠʥʪʝʟ ʩʘʭʘʨʦʟʠ ʧʨʠ 

ʦʜʥʦʯʘʩʥʦʤʫ ʟʤʝʥʰʝʥʥʽ ʚʤʽʩʪʫ ʤʦʥʦʩʘʭʘʨʠʜʽʚ [79,85]. 

ʋ ʩʫʭʦʤʫ ʟʝʨʥʽ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʟʚʦʨʦʪʥʠʡ ʧʨʦʮʝʩ: ʩʠʥʪʝʟ ʩʘʭʘʨʦʟʠ ʧʨʠ 

ʦʜʥʦʯʘʩʥʦʤʫ ʟʤʝʥʰʝʥʥʽ ʚʤʽʩʪʫ ʤʦʥʦʩʘʭʘʨʠʜʽʚ.  

ʅ.ʇ.ʂʦʟʴʤʽʥʘ ʽ ɺ.ʃ.ʂʨʝʪʦʚʠʯ ʩʧʦʩʪʝʨʽʛʘʣʠ ʧʨʦʮʝʩ ʟʙʽʣʴʰʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ 

ʧʨʦʪʝʦʣʽʪʠʯʥʠʭ ʬʝʨʤʝʥʪʽʚ ʧʨʠ ʚʧʣʠʚʽ ʥʘ ʟʝʨʥʦ ʚʦʣʦʛʠ ʽ ʪʝʧʣʘ. ɺʦʥʠ ʜʽʡʰʣʠ 

ʚʠʩʥʦʚʢʫ, ʱʦ ʪʘʢʠʡ ʧʨʦʮʝʩ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʟʙʽʣʴʰʝʥʥʷ ʨʦʟʯʠʥʥʦʩʪʽ ʮʠʭ 

ʬʝʨʤʝʥʪʽʚ ʫ ʚʦʜʽ ʘʙʦ ʞ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʩʫʣʴʬʛʽʜʨʠʣʴʥʠʭ 

ʩʧʦʣʫʯʝʥʴ[54,55,56,143]. 

ʈʦʟʚʠʪʦʢ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʽ ʰʢʽʜʥʠʢʽʚ ʫ ʟʝʨʥʦʚʽʡ ʤʘʩʽ ʩʪʠʤʫʣʶʻ ʥʘʷʚʥʽʩʪʴ 

ʫ ʥʽʡ ʧʝʚʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʦʣʦʛʦʩʪʽ. ʎʝ ʙʫʣʦ ʜʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʃ.ʆ. 

ʊʨʠʩʚʷʪʩʴʢʦʛʦ, ɭ.ʄ. ʄʽʰʫʩʪʽʥʘ, ʆ.ʇ. ʇʦʜʴʷʧʦʣʴʩʢʦʾ, ʆ.ʇ. ʆʨʜʽʥʘ 

[144,145,146]. ʅʠʤʠ ʙʫʣʘ ʚʩʪʘʥʦʚʣʝʥʘ ʤʝʞʘ ʤʽʥʽʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʽʣʴʥʦʾ 

ʚʦʣʦʛʠ, ʧʨʠ ʷʢʽʡ ʨʦʟʚʠʪʦʢ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʱʝ ʤʦʞʣʠʚʠʡ. ɻʨʘʥʠʯʥʦʶ ʤʝʞʝʶ 

ʚʦʣʦʛʦʩʪʽ ʟʝʨʥʘ, ʧʨʠ ʷʢʽʡ ʱʝ ʤʦʞʣʠʚʠʡ ʨʦʟʚʠʪʦʢ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʚʦʣʦʛʽʩʪʴ, ʱʦ 

ʧʝʨʝʚʠʱʫʻ ʢʨʠʪʠʯʥʫ ʥʘ 0,5-1,0%, [78,79]. 

ʅʘ ʨʦʟʚʠʪʦʢ ʧʨʦʮʝʩʫ ʩʘʤʦʟʽʛʨʽʚʘʥʥʷ ʟʥʘʯʥʦ ʚʧʣʠʚʘʻ ʪʘʢʠʡ ʬʘʢʪʦʨ ʷʢ 

ʚʠʭʽʜʥʘ ʚʦʣʦʛʽʩʪʴ ʟʝʨʥʘ. ʑʦ ʚʦʣʦʛʽʩʪʴ ʟʝʨʥʘ ʦʢʘʟʫʻ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ  

ʰʚʠʜʢʽʩʪʴ ʧʨʦʮʝʩʫ ʩʘʤʦʟʽʛʨʽʚʘʥʥʷ ʟʝʨʥʦʚʦʾ ʤʘʩʠ ʧʰʝʥʠʮʽ, ʜʦʚʝʜʝʥʦ ʜʦʩʣʽʜʘʤʠ 

ʃʘʤʫʨʴʦ, ʂʣʝʡʪʦʥʘ ʽ ɺʝʨʥʛʝʣʣʘ [12,45,71,74,75]. ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʟʝʨʥʦʚʽʡ ʤʘʩʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʤʽʱʝʥʥʷ 

ʚʦʣʦʛʠ ʧʽʜ ʚʧʣʠʚʦʤ ʪʝʤʧʝʨʘʪʫʨ ʟʘ ʥʘʧʨʷʤʢʦʤ ʧʦʪʦʢʫ ʪʝʧʣʘ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʥʘʢʦʧʠʯʝʥʥʷ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʢʨʘʧʝʣʴʥʦʨʽʜʢʦʾ ʚʦʣʦʛʠ. ʈʝʟʫʣʴʪʘʪʦʤ ʪʘʢʦʛʦ 

ʧʨʦʮʝʩʫ ʷʚʣʷʻʪʴʩʷ ʩʘʤʦʟʽʛʨʽʚʘʥʥʷ, ʘ ʫ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʽ ʧʨʦʨʦʩʪʘʥʥʷ ʟʝʨʥʘ. 
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ʈʷʜ ʘʚʪʦʨʽʚ ʚʠʩʣʦʚʣʶʶʪʴ ʜʫʤʢʫ, ʱʦ ʚʽʜ ʟʝʨʥʘ, ʱʦ ʤʘʻ ʙʽʣʴʰ ʚʠʩʦʢʫ 

ʪʝʤʧʝʨʘʪʫʨʫ (ʚ ʮʝʥʪʨʽ ʥʘʩʠʧʫ), ʚʠʥʠʢʘʻ ʧʝʨʝʤʽʱʝʥʥʷ ʚʦʣʦʛʠ ʜʦ ʡʦʛʦ ʙʽʣʴʰ 

ʭʦʣʦʜʥʦʛʦ ʧʨʦʰʘʨʢʫ. ɺʦʥʠ ʧʦʷʩʥʶʶʪʴ ʮʝʡ ʬʘʢʪ ʩʝʟʦʥʥʠʤ ʢʦʣʠʚʘʥʥʷʤ 

ʪʝʤʧʝʨʘʪʫʨʠ, ʷʢʝ ʚʠʢʣʠʢʘʻ ʚʠʥʠʢʥʝʥʥʷ ʢʦʥʚʝʢʪʠʚʥʠʭ ʩʪʨʫʤʽʚ ʧʦʚʽʪʨʷ ʚ 

ʟʝʨʥʦʩʭʦʚʠʱʘʭ. ʊʘʢʝ ʷʚʠʱʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʦʩʝʥʥ̔ ʫ ʩʭʦʚʠʱʘʭ ʨʽʟʥʠʭ ʪʠʧʽʚ. 

ɸʚʪʦʨʠ ʟʚʝʨʪʘʶʪʴ ʫʚʘʛʫ ʥʘ ʪʝ, ʱʦ ʥʘʡʙʽʣʴʰ ʚʠʩʦʢʽ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʟʥʘʯʘʶʪʴʩʷ 

ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʮʝʥʪʨʘʣʴʥʦʾ ʟʦʥʠ ʥʘʩʠʧʫ ʚ ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ. ɸ ʚʣʽʪʢʫ ʥʘʡʙʽʣʴʰ 

ʥʠʟʴʢʽ ʪʝʤʧʝʨʘʪʫʨʠ ʟʝʨʥʘ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʫ ʥʠʞʥʽʭ ʰʘʨʘʭ ʮʝʥʪʨʘʣʴʥʦʾ ʟʦʥʠ. 

ʇʝʨʝʨʦʟʧʦʜʽʣ ʚʦʣʦʛʠ  ʰʘʨʘʤʠ ʟʝʨʥʦʚʦʾ ʤʘʩʠ ʚʠʥʠʢʘʻ ʫ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʰʘʨʫʚʘʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʟʝʨʥʘ. ʊʘʢʠʡ ʧʨʦʮʝʩ ʤʦʞʝ ʧʽʜʚʠʱʠʪʠ ʚʦʣʦʛʽʩʪʴ ʚʝʨʭʥʴʦʛʦ ʰʘʨʫ 

ʟʝʨʥʘ ʪʦʚʱʠʥʦʶ 250 ʤʤ ʥʘ 4-6% [21,23,105,107,]. ɿ ʘʥʘʣʽʟʫ ʟʘʟʥʘʯʝʥʠʭ 

ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʚʦʣʦʛʽʩʪʴ ʟʝʨʥʘ ʚʠʱʝ 

ʢʨʠʪʠʯʥʦʾ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʻ ʥʘ ʘʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ ʟʝʨʥʦʚʽʡ 

ʤʘʩʽ ʚ ʧʨʦʮʝʩʽ ʟʙʝʨʽʛʘʥʥʷ. 

 

1.4.3 ɸʝʨʘʮʽʡʥʠʡ ʯʠʥʥʠʢ. ʅʘ ʭʘʨʘʢʪʝʨ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʦʮʝʩʽʚ, ʱʦ 

ʧʨʦʪʽʢʘʶʪʴ ʫ ʟʝʨʥʽ ʧʽʜ ʯʘʩ ʡʦʛʦ ʟʙʝʨʽʛʘʥʥʷ, ʘ ʪʘʢʦʞ ʥʘ ʩʪʘʥ ʤʽʢʨʦʬʣʦʨʠ ʪʘ 

ʨʦʟʚʠʪʦʢ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʟʥʘʯʥʦ ʚʧʣʠʚʘʻ ʜʦʩʪʫʧ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ ʜʦ ʟʝʨʥʦʚʦʾ ʤʘʩʠ. ɼʦʚʝʜʝʥʦ, ʱʦ ʚʧʣʠʚ ʩʪʫʧʝʥʷ ʘʝʨʘʮʽʾ ʥʘ 

ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʟʝʨʥʘ, ʱʦ ʚʦʣʦʜʽʻ ʨʽʟʥʦʶ ʚʦʣʦʛʽʩʪʶ, ʥʝ ʦʜʥʘʢʦʚʠʡ [1,19]. 

ɺʽʜʦʤʦ, ʱʦ ʤʽʢʨʦʬʣʦʨʘ ʟʝʨʥʦʚʦʾ ʤʘʩʠ ʩʢʣʘʜʘʻʪʴʩʷ, ʚ ʦʩʥʦʚʥʦʤʫ, ʟ 

ʘʝʨʦʙʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ [1, 2, 74, 75, 91]. ʊʦʤʫ, ʱʦʙ ʚʠʢʣʠʢʘʪʠ ʧʨʠʛʥʽʯʝʥʥʷ ʾʾ 

ʨʦʟʚʠʪʢʫ ʪʘ ʩʢʦʨʦʯʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ, ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ ʫʤʦʚʠ ʟ ʦʙʤʝʞʝʥʠʤ 

ʜʦʩʪʫʧʦʤ ʢʠʩʥʶ.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʪʨʠʚʘʣʦʤʫ ʟʙʝʨʽʛʘʥʥʽ ʟʝʨʥʦʚʠʭ ʤʘʩ ʙʝʟ ʾʭ 

ʧʝʨʝʤʽʱʝʥʥʷ ʽ ʧʨʦʜʫʚʘʥʥʷ, ʫ ʤʽʞʟʝʨʥʦʚʠʭ ʧʨʦʩʪʦʨʘʭ ʥʘʢʦʧʠʯʫʻʪʴʩʷ 

ʚʫʛʣʝʢʠʩʣʠʡ ʛʘʟ ʽ ʫʙʫʚʘʻ ʢʠʩʝʥʴ. ʎʝʡ ʬʘʢʪ ʽʩʪʦʪʥʦ ʥʝ ʚʧʣʠʚʘʻ ʥʘ 

ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʩʫʭʦʛʦ ʟʝʨʥʘ, ʦʩʢʽʣʴʢʠ ʚʦʥʦ ʤʘʻ ʥʝʚʠʩʦʢʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʜʠʭʘʥʥʷ. 
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1.5 ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʨʦʮʝʩʩʫ 

 

ʗʢʽʩʪʴ ʥʘʩʽʥʥʻʚʦʛʦ ʽ ʧʨʦʜʦʚʦʣʴʯʦʛʦ ʟʝʨʥʘ ʟʘʣʝʞʠʪʴ ʧʝʨʝʚʘʞʥʦ ʚʽʜ 

ʤʦʞʣʠʚʦʩʪʽ ʨʝʛʫʣʶʚʘʥʥʷ ʬʽʟʠʯʥʠʭ, ʭʽʤʽʯʥʠʭ ʽ ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʟʝʨʥʦʚʽʡ 

ʤʘʩʽ ʧʽʜ ʯʘʩ ʟʙʝʨʽʛʘʥʥʷ ʫ ʩʭʦʚʠʱʽ. ʅʘʡʜʦʚʰʝ ʟʙʝʨʽʛʘʻʪʴʩʷ ʩʫʭʝ ʡ ʦʭʦʣʦʜʞʝʥʝ 

ʟʝʨʥʦ[37,53,93,137,154].  

ʇʘʨʪʽʶ ʟʝʨʥʘ, ʱʦ ʟʙʝʨʽʛʘʻʪʴʩʷ ʫ ʥʘʩʠʧʘʭ, ʥʘʟʠʚʘʶʪʴ ʟʝʨʥʦʚʠʤʠ ʤʘʩʘʤʠ. 

ʇʽʜ ʟʝʨʥʦʚʦʶ ʤʘʩʦʶ ʨʦʟʫʤʽʶʪʴ ʙʽʦʮʝʥʦʟ ʽʟ ʟʦʚʩʽʤ ʦʩʦʙʣʠʚʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. 

ʈʽʟʥʦʤʘʥʽʪʥʘ ʢʦʥʬʽʛʫʨʘʮʽʷ ʟʝʨʝʥ ʽ ʜʦʤʽʰʦʢ, ʾʭʥʽ ʨʽʟʥʽ ʨʦʟʤʽʨʠ 

ʟʫʤʦʚʣʶʶʪʴ ʪʝ, ʱʦ ʧʨʠ ʨʦʟʤʽʱʝʥʥʽ ʾʭ ʫ ʻʤʢʦʩʪʷʭ ʫʪʚʦʨʶʶʪʴʩʷ ʧʫʩʪʦʪʠ 

(ʰʧʘʨʠ), ʟʘʧʦʚʥʝʥʽ ʧʦʚʽʪʨʷʤ,ʷʢʝ ʚʧʣʠʚʘʻ ʥʘ ʚʩʽ ʢʦʤʧʦʥʝʥʪʠ ʟʝʨʥʦʚʦʾ ʤʘʩʠ, 

ʚʠʜʦʟʤʽʥʶʻʪʴʩʷ ʽ ʤʦʞʝ ʽʩʪʦʪʥʦ ʟʤʽʥʶʚʘʪʠʩʷ ʟʘ ʩʢʣʘʜʦʤ, ʪʝʤʧʝʨʘʪʫʨʦʶ ʽ ʥʘʚʽʪʴ 

ʪʠʩʢʦʤ ʚʽʜ ʟʚʠʯʘʡʥʦʛʦ ʧʦʚʽʪʨʷ ʘʪʤʦʩʬʝʨʠ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ, ʧʦʚʽʪʨʷ ʤʽʞʟʝʨʥʦʚʠʭ 

ʧʨʦʩʪʦʨʽʚ ʪʘʢʦʞ ʥʘʣʝʞʠʪʴ ʜʦ ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʟʝʨʥʦʚʦʾ ʤʘʩʠ [8, 30, 

85, 91,154]. 

ʂʨʽʤ ʟʘʟʥʘʯʝʥʠʭ ʧʦʩʪʽʡʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʫ ʦʢʨʝʤʠʭ ʧʘʨʪʽʷʭ ʟʝʨʥʘ ʤʦʞʫʪʴ 

ʙʫʪʠ ʢʦʤʘʭʠ ʽ ʢʣʽʱʽ. ʆʩʢʽʣʴʢʠ ʟʝʨʥʦʚʘ ʤʘʩʘ ʻ ʜʣʷ ʥʠʭ ʩʝʨʝʜʦʚʠʱʝʤ, ʫ ʷʢʦʤʫ 

ʚʦʥʠ ʽʩʥʫʶʪʴ ʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʘʥ, ʾʭ ʚʚʘʞʘʶʪʴ ʧôʷʪʠʤ ʜʦʜʘʪʢʦʚʠʤ ʪʘ ʚʢʨʘʡ 

ʥʝʙʘʞʘʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʟʝʨʥʦʚʦʾ ʤʘʩʠ. 

ʆʪʞʝ, ʙʫʜʴ-ʷʢʫ ʟʝʨʥʦʚʫ ʤʘʩʫ ʧʨʠ ʾʾ ʟʙʝʨʽʛʘʥʥʽ ʡ ʦʙʨʦʙʣʝʥʥʽ ʧʦʪʨʽʙʥʦ 

ʨʦʟʛʣʷʜʘʪʠ ʥʘʩʘʤʧʝʨʝʜ ʷʢ ʢʦʤʧʣʝʢʩ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ. 

ʆʩʥʦʚʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʟʝʨʥʦʚʦʾ ʤʘʩʠ ʻ: ʬʽʟʠʯʥʽ (ʩʠʧʢʽʩʪʴ, 

ʰʧʘʨʫʚʘʪʽʩʪʴ, ʩʦʨʙʮʽʡʥʘ ʻʤʥʽʩʪʴ ʽ ʩʘʤʦʩʦʨʪʫʚʘʥʥʷ), ʪʝʧʣʦʬʽʟʠʯʥʽ (ʧʠʪʦʤʘ 

ʪʝʧʣʦʻʤʥʽʩʪʴ, ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ, ʪʝʤʧʝʨʘʪʫʨʦʧʨʦʚʜ̔ʥ̔ʩʪʴ ʽ 

ʪʝʧʣʦʚʦʣʦʛʦʧʨʦʚʽʜʥʽʩʪʴ) ʽ ʬʽʟʽʦʣʦʛʽʯʥʽ (ʧʽʩʣʷʟʙʠʨʘʣʴʥʝ ʜʦʟʨʽʚʘʥʥʷ, ʜʠʭʘʥʥʷ 

ʟʝʨʥʘ, ʧʨʦʨʦʩʪʘʥʥʷ, ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʽ ʢʣʽʱʽʚ) [154]. 

ɼʦ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʝʨʥʦʚʦʾ ʤʘʩʠ ʥʘʣʝʞʘʪʴ ʥʘʩʪʫʧʥʽ: ʜʠʭʘʥʥʷ, 

ʱʦ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʘʝʨʦʙʥʝ ʡ ʘʥʘʝʨʦʙʥʝ; ʟʤʽʥʘ ʩʢʣʘʜʫ ʧʦʚʽʪʨʷ ʤʽʞʟʝʨʥʦʚʦʛʦ 
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ʧʨʦʩʪʦʨʫ. ʋʩʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʝʨʥʦʚʦʾ ʤʘʩʠ ʧʦʜʽʣʷʶʪʴ ʥʘ ʜʚʽ ʛʨʫʧʠ: ʬʽʟʠʯʥʽ ʡ 

ʬʽʟʽʦʣʦʛʽʯʥʽ.  

ɼʦ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʝʨʥʦʚʦʾ ʤʘʩʠ ʥʘʣʝʞʘʪʴ: ʪʝʨʤʽʥʠ 

ʟʙʝʨʽʛʘʥʥʷ (ʙʽʦʣʦʛʽʯʥʘ ʽ ʛʦʩʧʦʜʘʨʩʴʢʘ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʟʝʨʥʦʚʦʾ ʤʘʩʠ); 

ʧʽʩʣʷʟʙʠʨʘʣʴʥʝ ʜʦʟʨʽʚʘʥʥʷ, ʜʠʭʘʥʥʷ ʽ ʧʨʦʨʦʩʪʘʥʥʷ ʟʝʨʥʘ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ, 

ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʽ ʢʦʤʘʭ; ʩʘʤʦʟʽʛʨʽʚʘʥʥʷ. ʊʠʧ ʜʠʭʘʥʥʷ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʙʽʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʩʪʫʧʝʥ ̫ʟʨʽʣʦʩʪʽ ʟʝʨʥʘ, ʚʦʣʦʛʦʩʪʽ ʡ ʪʝʤʧʝʨʘʪʫʨʠ. 

ɼʣʷ ʧʨʠʡʤʘʥʥʷ ʟʝʨʥʘ ʨʦʟʨʦʙʣʷʶʪʴ ʫʥʽʚʝʨʩʘʣʴʥʫ ʪʝʭʥʦʣʦʛʽʯʥʫ ʩʭʝʤʫ, ʱʦ 

ʤʽʩʪʠʪʴ ʪʘʢʽ ʦʩʥʦʚʥʽ ʦʧʝʨʘʮʽʾ: ʧʨʠʡʤʘʥʥʷ ʽ ʟʚʘʞʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʟʘʩʦʙʽʚ; ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ (ʩʘʤʦʨʦʟʚʘʥʪʘʞʝʥʥʷ, ʚʨʫʯʥʫ, 

ʘʚʪʦʨʦʟʚʘʥʪʘʞʫʚʘʯʝʤ); ʧʦʧʝʨʝʜʥʻ ʦʯʠʱʝʥʥʷ ʟʝʨʥʘ (ʧʦʚʽʪʨʷʥʝ ʧʝʨʝʢʠʜʘʥʥʷ, ʥʘ 

ʟʝʨʥʦʦʯʠʩʥʠʢʘʭ, ʧʦʚʽʪʨʷʥʦ-ʩʠʪʦʚʠʭ ʩʝʧʘʨʘʪʦʨʘʭ ʪʘ ʽʥ.); ʪʠʤʯʘʩʦʚʝ ʟʙʝʨʽʛʘʥʥʷ 

ʟʝʨʥʘ ʚ ʥʘʢʦʧʠʯʫʚʘʣʴʥʠʭ ʙʫʥʪʘʭ, ʙʫʥʢʝʨʘʭ, ʩʢʣʘʜʘʭ; ʩʫʰʽʥʥʷ ʟʝʨʥʘ ʚ 

ʟʝʨʥʦʩʫʰʘʨʢʘʭ ʘʙʦ ʫʩʪʘʥʦʚʢʘʭ ʜʣʷ ʘʢʪʠʚʥʦʛʦ ʚʝʥʪʠʣʶʚʘʥʥʷ (ʟ ʧʽʜʽʛʨʽʚʘʥʥʷʤ 

ʘʙʦ ʙʝʟ ʧʽʜʽʛʨʽʚʘʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ); ʦʯʠʱʝʥʥʷ ʟʝʨʥʘ ʚʽʜ ʜʦʤʽʰʦʢ ʽ 

ʜʦʚʝʜʝʥʥʷ ʟʝʨʥʦʚʦʾ ʤʘʩʠ ʜʦ ʩʪʘʥʜʘʨʪʫ; ʦʯʠʱʝʥʥʷ ʟʝʨʥʘ ʚʽʜ ʜʦʚʛʠʭ ʽ ʢʦʨʦʪʢʠʭ 

ʜʦʤʽʰʦʢ ʫ ʪʨʽʻʨʘʭ; ʩʦʨʪʫʚʘʥʥʷ ʟʝʨʥʘ ʥʘ ʬʨʘʢʮʽʾ ʟʘ ʢʨʫʧʥʽʩʪʶ ʫ ʩʝʧʘʨʘʪʦʨʘʭ; 

ʩʧʨʷʤʫʚʘʥʥʷ ʟʝʨʥʘ ʚ ʩʭʦʚʠʱʘ; ʟʥʝʟʘʨʘʞʝʥʥʷ ʟʝʨʥʘ (ʟʘ 

ʧʦʪʨʝʙʦʶ)[23,26,50,67,79]. 

ɺʠʚʯʝʥʥʷ ʟʝʨʥʦʚʠʭ ʤʘʩ ʷʢ ʦʙôʻʢʪʽʚ ʟʙʝʨʽʛʘʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ 

ʥʘʡʚʘʞʣʠʚʽʰʠʤʠ ʯʠʥʥʠʢʘʤʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʾʭʥʽʡ ʩʪʘʥ ʽ ʟʙʝʨʽʛʘʥʥʷ, ʻ: 

ʚʦʣʦʛʽʩʪʴ ʟʝʨʥʦʚʦʾ ʤʘʩʠ ʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; ʪʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʦʚʦʾ 

ʤʘʩʠ ʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; ʜʦʩʪʫʧ ʧʦʚʽʪʨʷ ʜʦ ʟʝʨʥʦʚʦʾ ʤʘʩʠ (ʩʪʫʧʽʥʴ ʾʾ 

ʘʝʨʘʮʽʾ). ʎʽ ʯʠʥʥʠʢʠ ʧʦʢʣʘʜʝʥʦ ʚ ʦʩʥʦʚʫ ʨʝʞʠʤʽʚ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʦʚʠʭ 

ʤʘʩ[40,87]. 

ʑʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʪʦʡ ʯʠ ʽʥʰʠʡ ʨʝʞʠʤ ʟʙʝʨʽʛʘʥʥʷ ʫʩʽʭ ʧʘʨʪʽʡ ʟʝʨʥʘ, 

ʦʩʦʙʣʠʚʦ ʥʘʩʽʥʥʻʚʦʛʦ, ʟʘʭʠʩʪʠʪʠ ʟʝʨʥʦʚʽ ʤʘʩʠ ʚʽʜ ʥʝʙʘʞʘʥʠʭ ʚʧʣʠʚʽʚ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʫʥʝʤʦʞʣʠʚʠʪʠ ʥʝʚʠʧʨʘʚʜʘʥʽ ʚʪʨʘʪʠ 

ʾʭʥʴʦʾ ʤʘʩʠ ʪʘ ʷʢʦʩʪʽ, ʧʦʪʨʽʙʥʽ ʩʧʝʮʽʘʣʴʥʽ ʩʭʦʚʠʱʘ. 
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ʂʨʤ̔ ʪʦʛʦ, ʜʦ ʩʭʦʚʠʱ ʧʨʝʜôʷʚʣʷʶʪʴ ʙʘʛʘʪʦ ʚʠʤʦʛ: ʪʝʭʥʽʯʥʠʭ 

(ʙʫʜʽʚʝʣʴʥʠʭ, ʧʨʦʪʠʧʦʞʝʞʥʠʭ, ʪʦʱʦ), ʪʝʭʥʦʣʦʛʽʯʥʠʭ, ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʽ 

ʝʢʦʥʦʤʽʯʥʠʭ. ɿʘʣʝʞʥʦ ʚʽʜ ʮʴʦʛʦ ʩʭʦʚʠʱʘ ʙʫʜʫʶʪʴ ʽʟ ʨʽʟʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ: ʜʝʨʝʚʠʥʠ, ʢʘʤʝʥʶ, ʮʝʛʣʠ, ʟʘʣʽʟʦʙʝʪʦʥʫ, ʤʝʪʘʣʫ ʪʘ ʽʥ. ɺʠʙʽʨ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʤʽʩʮʝʚʠʭ ʫʤʦʚ, ʮʽʣʴʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʟʝʨʥʦʩʭʦʚʠʱ, ʪʨʠʚʘʣʦʩʪʽ ʟʙʝʨʽʛʘʥʥʷ 

ʟʝʨʥʘ ʡ ʝʢʦʥʦʤʽʯʥʠʭ ʤʽʨʢʫʚʘʥʴ. ʇʨʘʚʠʣʴʥʦ ʧʦʙʫʜʦʚʘʥʽ ʟʝʨʥʦʩʭʦʚʠʱʘ ʟ ʢʘʤʝʥʶ, 

ʮʝʛʣʠ, ʟʘʣʽʟʦʙʝʪʦʥʫ, ʚʥʘʩʣʽʜʦʢ ʤʘʣʦʾ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʮʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʜʘʶʪʴ 

ʟʤʦʛʫ ʪʘʢʦʞ ʫʥʠʢʥʫʪʠ ʨʽʟʢʦ ʚʠʨʘʞʝʥʠʭ ʷʚʠʱ ʪʝʨʤʦʚʦʣʦʛʦʧʨʦʚʽʜʥʦʩʪʽ ʚ 

ʟʝʨʥʦʚʽʡ ʤʘʩʽ [15, 16, 66]. 

ɼʦ ʩʭʦʚʠʱ ʧʨʝʜôʷʚʣʷʶʪʴʩʷ ʞʦʨʩʪʢʽ ʚʠʤʦʛʠ. ɺʦʥʠ ʤʘʶʪʴ ʙʫʪʠ ʜʦʙʨʝ 

ʽʟʦʣʴʦʚʘʥʠʤʠ ʚʽʜ ʘʪʤʦʩʬʝʨʥʠʭ ʽ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʪʘ ʚʽʜ ʨʽʟʢʠʭ ʧʝʨʝʧʘʜʽʚ 

ʪʝʤʧʝʨʘʪʫʨʠ; ʟʘʭʠʱʝʥʠʤʠ ʚʽʜ ʧʨʦʥʠʢʥʝʥʥʷ ʛʨʠʟʫʥʽʚ ʽ ʢʦʤʘʭ-ʰʢʽʜʥʠʢʽʚ ʭʣʽʙʥʠʭ 

ʟʘʧʘʩʽʚ; ʤʘʪʠ ʤʝʭʘʥʽʟʤʠ ʜʣʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʡ ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʪʘ ʰʚʠʜʢʦʛʦ 

ʧʝʨʝʤʽʱʝʥʥʷ ʟʝʨʥʦʚʠʭ ʤʘʩ; ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʟʙʝʨʽʛʘʥʥʷ ʢʽʣʴʢʦʭ ʧʘʨʪʽʡ ʥʘʩʽʥʥʷ, 

ʟʘʧʦʙʽʛʘʶʯʠ ʾʭʥʴʦʤʫ ʟʤʽʰʫʚʘʥʥʶ[23,93]. ʂʨʽʤ ʪʦʛʦ, ʫ ʩʭʦʚʠʱʘʭ ʤʘʶʪʴ ʙʫʪʠ 

ʫʤʦʚʠ ʜʣʷ ʢʦʥʪʨʦʣʶ ʧʨʦʮʝʩʫ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ ʽ ʥʘʩʽʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ 

ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʽ ʦʟʜʦʨʦʚʣʶʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ. ɿʝʨʥʦʩʭʦʚʠʱʝ ʤʘʻ ʙʫʪʠ ʜʦʩʠʪʴ 

ʤʽʮʥʠʤ ʽ ʩʪʽʡʢʠʤ, ʪʦʙʪʦ ʚʠʪʨʠʤʫʚʘʪʠ ʪʠʩʢ ʟʝʨʥʦʚʦʾ ʤʘʩʠ ʥʘ ʧʽʜʣʦʛʫ ʡ ʩʪʽʥʠ, 

ʪʠʩʢ ʚʽʪʨʫ ʪʦʱʦ. ɺʦʥʦ ʧʦʚʠʥʥʝ ʪʘʢʦʞ ʦʙʝʨʽʛʘʪʠ ʟʝʨʥʦʚʫ ʤʘʩʫ ʚʽʜ 

ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʘʪʤʦʩʬʝʨʥʠʭ ʚʧʣʠʚʽʚ ʽ ˇʨʫʥʪʦʚʠʭ ʚʦʜ. ʇʦʢʨʽʚʣʶ, ʚʽʢʥʘ ʡ ʜʚʝʨʽ 

ʚʣʘhʪʦʚʫʶʪʴ ʪʘʢ, ʱʦʙ ʫʥʝʤʦʞʣʠʚʠʪʠ ʧʦʪʨʘʧʣʷʥʥʷ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ, ʘ ʩʪʽʥʠ 

ʡ ʧʽʜʣʦʛʫ ʽʟʦʣʶʶʪʴ ʚʽʜ ʧʨʦʥʠʢʥʝʥʥʷ ʢʨʽʟʴ ʥʠʭ ˇʨʫʥʪʦʚʠʭ ʽ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ. ʋ 

ʧʨʘʚʠʣʴʥʦ ʩʧʦʨʫʜʞʝʥʦʤʫ ʟʝʨʥʦʩʭʦʚʠʱʽ ʧʨʠ ʡʦʛʦ ʥʦʨʤʘʣʴʥʽʡ ʝʢʩʧʣʫʘʪʘʮʽʾ ʫ 

ʙʽʣʴʰʦʩʪʽ ʟʦʥ ʢʨʘʾʥʠ ʚʦʣʦʛʦʩʪʽ ʤʘʡʞʝ ʥʝ ʙʫʚʘʻ. ɺʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ ʫ ʪʘʢʠʭ 

ʩʭʦʚʠʱʘʭ ʣʝʛʢʦ ʧʽʜʪʨʠʤʫʶʪʴ ʥʘ ʨʽʚʥʽ 60é75 % ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʨʦʢʫ [21,137]. 

ɿʝʨʥʦʩʭʦʚʠʱʘ ʤʘʶʪʴ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʘʜʽʡʥʽʩʪʴ ʟʘʭʠʩʪʫ ʟʝʨʥʦʚʠʭ ʤʘʩ ʚʽʜ 

ʛʨʠʟʫʥʽʚ ʽ ʧʪʘʭʽʚ, ʘ ʪʘʢʦʞ ʚʽʜ ʢʦʤʘʭ-ʰʢʽʜʥʠʢʽʚ ʪʘ ʢʣʽʱʽʚ, ʙʫʪʠ ʟʨʫʯʥʠʤʠ ʜʣʷ 

ʟʥʝʟʘʨʘʞʫʚʘʥʥʷ (ʜʝʟʽʥʩʝʢʮʽʾ) ʡ ʚʠʜʘʣʝʥʥʷ ʧʠʣʫ. 

ɿʘʩʪʦʩʦʚʫʶʪʴ ʜʚʘ ʦʩʥʦʚʥʠʭ ʩʧʦʩʦʙʠ ʨʦʟʤʽʱʝʥʥʷ ʟʝʨʥʘ ʚ ʩʭʦʚʠʱʘʭ: 

ʧʽʜʣʦʛʦʚʝ ʽ ʩʠʣʦʩʥʝ. ʇʨʠ ʧʽʜʣʦʛʦʚʦʤʫ ʨʦʟʤʽʱʝʥʥʽ ʟʝʨʥʦ ʟʙʝʨʽʛʘʶʪʴ ʥʘʩʠʧʦʤ ʘʙʦ 
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ʚ ʪʘʨʽ ʥʘ ʧʽʜʣʦʟʽ ʩʭʦʚʠʱʘ ʧʨʠ ʥʝʚʝʣʠʢʽʡ ʚʠʩʦʪʽ ʰʘʨʘʤʠ (5,0é5,5ʤ). ʇʨʠ 

ʩʠʣʦʩʥʦʤʫ ʨʦʟʤʽʱʝʥʥʽ ʚʠʩʦʪʘ ʟʝʨʥʦʚʦʾ ʤʘʩʠ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 30 ʤ [158, 175]. 

ʋ ʧʽʜʣʦʛʦʚʦʛʦ ʽ ʩʠʣʦʩʥʦʛʦ ʩʧʦʩʦʙʽʚ ʟʙʝʨʽʛʘʥʥʷ ʻ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʽ ʥʝʜʦʣʽʢʠ. 

ʇʽʜʣʦʛʦʚʝ ʟʙʝʨʽʛʘʥʥʷ ʜʘʻ ʟʤʦʛʫ ʟʙʝʨʽʛʘʪʠ ʟʝʨʥʦ ʧʽʜʚʠʱʝʥʦʾ ʚʦʣʦʛʦʩʪʽ, ʘ 

ʪʘʢʦʞ ʟʝʨʥʦʧʨʦʜʫʢʪʠ ʚ ʪʘʨʽ, ʧʨʦʪʝ ʪʘʢʽ ʩʭʦʚʠʱʘ ʚʘʞʢʦ ʮʽʣʢʦʤ ʤʝʭʘʥʽʟʫʚʘʪʠ, 

ʟʨʦʙʠʪʠ ʾʭ ʛʝʨʤʝʪʠʯʥʠʤʠ[67]. 

ʇʨʠ ʩʠʣʦʩʥʦʤʫ ʟʙʝʨʽʛʘʥʥʽ ʢʨʘʱʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʦʙôʻʤ ʩʭʦʚʠʱʘ, ʪʫʪ 

ʤʦʞʥʘ ʮʽʣʢʦʤ ʤʝʭʘʥʽʟʫʚʘʪʠ ʧʨʠʡʤʘʥʥʷ, ʦʙʨʦʙʣʝʥʥʷ ʽ ʚʠʚʘʥʪʘʞʝʥʥʷ ʟʝʨʥʘ, 

ʦʜʥʘʢ ʚʘʨʪʽʩʪʴ ʩʠʣʦʩʥʠʭ ʩʭʦʚʠʱ ʚʠʱʘ, ʥʽʞ ʧʽʜʣʦʛʦʚʠʭ, ʘ ʾʭʥʻ ʙʫʜʽʚʥʠʮʪʚʦ 

ʪʨʠʚʘʣʽʰʝ. 

ɿʝʨʥʦʩʭʦʚʠʱʘ (ʜʦʜʘʪʦʢ ɸ) ʤʦʞʥʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʟʘ ʪʘʢʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ[37,137]: ʟʘ ʩʧʦʩʦʙʦʤ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ (ʩʢʣʘʜʩʴʢʽ ʽ ʩʠʣʦʩʥʽ 

ʧʨʠʤʽʱʝʥʥʷ); ʟʘ ʯʘʩʦʤ ʟʙʝʨʽʛʘʥʥʷ (ʜʣʷ ʪʠʤʯʘʩʦʚʦʛʦ ʘʙʦ ʪʨʠʚʘʣʦʛʦ ʟʙʝʨʽʛʘʥʥʷ); 

ʟʘ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ (ʥʘʚʽʩʠ, ʩʢʣʘʜʠ, ʝʣʝʚʘʪʦʨʠ ʪʘ ʽʥ.); ʟʘ ʚʠʜʦʤ 

ʧʨʦʚʝʜʝʥʠʭ ʫ ʥʠʭ ʦʧʝʨʘʮʽʡ (ʪʽʣʴʢʠ ʟʙʝʨʽʛʘʥʥʷ ʘʙʦ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʦʙʨʦʙʣʝʥʥʷ); ʟʘ 

ʩʪʫʧʝʥʝʤ ʤʝʭʘʥʽʟʘʮʽʾ (ʥʝʤʝʭʘʥʽʟʦʚʘʥʽ, ʥʘʧʽʚʤʝʭʘʥʽʟʦʚʘʥʽ ʽ ʤʝʭʘʥʽʟʦʚʘʥʽ); ʟʘ 

ʥʘʷʚʥʽʩʪʶ ʽ ʪʠʧʦʤ ʚʝʥʪʠʣʷʮʽʡʥʠʭ ʫʩʪʘʥʦʚʦʢ (ʢʘʥʘʣʴʥʘ, ʧʽʜʣʦʛʦʚʘ, ʧʝʨʝʥʦʩʥʘ 

ʪʦʱʦ). 

ɿʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ ʤʦʞʝ ʙʫʪʠ ʪʠʤʯʘʩʦʚʠʤ ʘʙʦ ʪʨʠʚʘʣʠʤ. ʗʢ ʪʠʤʯʘʩʦʚʝ, ʪʘʢ 

ʽ ʜʦʚʛʦʩʪʨʦʢʦʚʝ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʦʚʠʭ ʤʘʩ ʧʦʚʠʥʥʦ ʙʫʪʠ ʦʨʛʘʥʽʟʦʚʘʥʝ ʪʘʢʠʤ 

ʯʠʥʦʤ, ʱʦʙ ʥʝ ʙʫʣʦ ʚʪʨʘʪ ʫ ʤʘʩʽ ʟʘ ʚʠʥʷʪʢʦʤ ʥʝʤʠʥʫʯʠʭ ʙʽʦʣʦʛʽʯʥʠʭ ʽ, ʪʠʤ 

ʙʽʣʴʰʝ, ʚʪʨʘʪ ʫ ʷʢʦʩʪʽ. 

ɼʣʷ ʟʙʝʨʛ̔ʘʥʥʷ ʟʝʨʥʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʘʩʪʫʧʥʽ ʪʠʧʠ ʟʝʨʥʦʩʭʦʚʠʱ 

(ʜʦʜʘʪʦʢ ɹ). 

ʋ ʧʝʨʽʦʜ ʟʙʠʨʘʥʥʷ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʾ 

ʪʠʤʯʘʩʦʚʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ ʥʘ ʪʦʢʘʭ ʘʙʦ ʚʽʜʢʨʠʪʠʭ ʧʣʦʱʘʜʢʘʭ, ʥʘ 

ʭʣʽʙʦʧʨʠʡʤʘʣʴʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ - ʚ ʙʫʥʪʘʭ[53,137]. 

ɿʙʝʨʽʛʘʥʥʷ ʫ ʪʘʨʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʧʨʦʪʨʫʻʥʦʛʦ ʽ ʜʝʷʢʠʭ ʧʘʨʪʽʡ 

ʥʘʩʽʥʥʻʚʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʆʙʦʚ'ʷʟʢʦʚʦ ʟʙʝʨʽʛʘʶʪʴ ʫ ʪʘʨʽ ʢʘʣʽʙʨʦʚʘʥʝ ʽ ʧʨʦʪʨʘʚʣʝʥʝ 

ʥʘʩʽʥʥʷ ʢʫʢʫʨʫʜʟʠ, ʦʙʨʦʙʣʝʥʝ ʥʘ ʩʧʝʮʽʘʣʴʥʠʭ ʟʘʚʦʜʘʭ ʘʙʦ ʮʝʭʘʭ; ʥʘʩʽʥʥʷ 
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ʦʚʦʯʝʚʦ-ʙʘʰʪʘʥʥʠʭ, ʝʬʽʨʦʥʦʩʥʠʭ ʢʫʣʴʪʫʨ, ʪʨʘʚ, ʜʨʽʙʥʝ ʽ ʩʠʧʢʝ ʥʘʩʽʥʥʷ 

ʪʝʭʥʽʯʥʠʭ ʪʘ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ. 

ʆʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʰʣʷʭʽʚ ʟʤʝʥʰʝʥʥʷ ʚʪʨʘʪ ʽ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ 

ʧʨʦʜʫʢʮʽʾ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʞʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚʣʘʩʥʠʤ ʩʫʯʘʩʥʠʤ 

ʟʝʨʥʦʩʭʦʚʠʱʝʤ. ʊʘʢ, ʚ ʘʛʨʘʨʥʦ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ ʜʦ 80% ʚʨʦʞʘʶ ʟʙʝʨʽʛʘʻʪʴʩʷ 

ʫ ʡʦʛʦ ʚʠʨʦʙʥʠʢʘ. 

ɿʛʽʜʥʦ ʟʽ ʩʪʘʪʠʩʪʠʢʦʶ ʚ ʮʝʡ ʯʘʩ ʙʽʣʴʰ 40% ʛʦʩʧʦʜʘʨʩʪʚ ʋʢʨʘʾʥʠ 

ʧʦʪʨʝʙʫʶʪʴ ʧʨʠʩʪʦʩʦʚʘʥʠʭ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ ʧʨʠʤʽʱʝʥʥʷʭ, ʘ ʥʘʷʚʥʽ ʚ 

ʥʘʷʚʥʦʩʪʽ ð ʷʢ ʧʨʘʚʠʣʦ, ʢʦʤʽʨʥʦʛʦ ʪʠʧʫ ʟ ʥʘʧʦʣʴʥʠʤ ʟʙʝʨʽʛʘʥʥʷʤ ʟʝʨʥʦʚʠʭ; ʫ 

ʜʝʢ̫ʠʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʛʦʩʧʦʜʘʨʩʪʚ ʧʨʠʤʽʱʝʥʥʷʤʠ ʜʣʷ 

ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ ʩʪʘʥʦʚʠʪʴ ʫʩʴʦʛʦ ʣʠʰʝ 12-20%.  

 

1.6 ʈʦʟʨʦʙʢʘ ʧʨʠʥʮʠʧʦʚʦʾ ʩʭʝʤʠ ʪʘ ʢʦʥʩʪʨʫʢʮʽʾ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ 

 

ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʩʭʦʚʠʱʝ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ (ʨʠʩ.1.2) [12,21,30,44,86,87,111,129,132], ʱʦ 

ʤʽʩʪʠʪʴ ʧʦʚʽʪʨʦʧʽʜʚʽʜʥʽ ʢʘʥʘʣʠ 1, ʧʨʦʰʘʨʢʠ 2 ʟʦʚʥʽʰʥʽʭ ʩʪʽʥ 3, ʧʨʦʰʘʨʦʢ 

ʛʦʨʠʱʘ 4, ʧʨʦʰʘʨʦʢ ʩʭʦʚʠʱʘ ʥʘʜ ʧʨʦʜʫʢʮʽʻʶ 5 ʡ ʧʨʦʜʫʢʮʽʶ 6. ʅʘʜ ʢʘʥʘʣʘʤʠ 1 

ʚʩʪʘʥʦʚʣʝʥʽ ʧʝʨʬʦʨʦʚʘʥʽ ʛʨʘʪʠ 7, ʷʢʽ ʤʦʞʫʪʴ ʧʝʨʝʢʨʠʚʘʪʠʩʷ ʧʦʚʦʨʦʪʥʠʤʠ 

ʟʘʩʣʽʥʢʘʤʠ 8, ʱʦ ʚʩʪʘʥʦʚʣʝʥʽ ʥʘ ʦʩʷʭ 9. ɿʦʚʥʽʰʥʽ ʩʪʽʥʢʠ 3 ʫ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ 

ʤʘʶʪʴ ʞʘʣʶʟʽʡʥʽ ʦʪʚʦʨʠ 10 ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ ʧʦʜʘʯʽ ʧʦʚʽʪʨʷ ʘʙʦ ʢʨʽʟʴ ʧʨʦʰʘʨʢʠ 

2 ʟʦʚʥʽʰʥʽʭ ʩʪʽʥ ʽ ʛʦʨʠʱʘ 4, ʘʙʦ ʢʨʽʟʴ ʧʨʦʜʫʢʮʽʶ. 

ʉʧʦʯʘʪʢʫ ʧʦʚʽʪʨʷ ʧʦʜʘʶʪʴ ʫ ʧʦʚʽʪʨʦʧʽʜʚʽʜʥʽ ʢʘʥʘʣʠ ʪʘ ʧʨʦʰʘʨʢʠ 2 

ʟʦʚʥʽʰʥʽʭ ʩʪʽʥ 3, ʧʦʯʠʥʘʶʯʠ ʟ ʟʦʚʥʽʰʥʴʦʛʦ ʧʨʦʰʘʨʢʫ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʪʠʤ ʩʘʤʠʤ 

ʧʦʩʪʫʧʦʚʠʡ ʧʝʨʝʧʘʜ ʪʝʤʧʝʨʘʪʫʨ ʙʝʟ ʫʪʚʦʨʝʥʥʷ ʢʦʥʜʝʥʩʘʪʫ. ʇʨʠ ʮʴʦʤʫ 

ʞʘʣʶʟʽʡʥʽ ʦʪʚʦʨʠ 10 ʟʦʚʥʽʰʥʽʭ ʩʪʽʥ ʟʘʢʨʠʪʽ. ʇʽʩʣʷ ʧʨʦʭʦʜʫ ʧʦʚʽʪʨʷ ʢʨʽʟʴ 

ʧʨʦʰʘʨʢʠ 2 ʟʦʚʥʽʰʥʽʭ ʩʪʽʥ 3, ʚʦʥʦ ʧʦʩʪʫʧʘʻ ʫ ʧʨʦʰʘʨʢʠ ʛʦʨʠʱʘ 4 ʡ ʧʨʦʰʘʨʦʢ 

ʩʭʦʚʠʱʘ ʥʘʜ ʧʨʦʜʫʢʮʽʻʶ 5. 
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ʈʠʩ. 1.2. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʩʭʦʚʠʱʘ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʧʨʦʜʫʢʮʽʾ: 

1 ï ʧʦʚʽʪʨʦʧʽʜʚʽʜʥʽ ʢʘʥʘʣʠ; 2 ï ʧʨʦʰʘʨʢʠ; 3 ï ʟʦʚʥʽʰʥʽ ʩʪʽʥʠ;4 ï ʧʨʦʰʘʨʦʢ 

ʛʦʨʠʱʘ; 5 ï ʧʨʦʰʘʨʦʢ ʩʭʦʚʠʱʘ ʥʘʜ ʧʨʦʜʫʢʮʽʻʶ; 6 ï ʧʨʦʜʫʢʮʽʷ; 7 ï ʧʝʨʬʦʨʦʚʘʥʽ 

ʛʨʘʪʠ; 8 ï ʧʦʚʦʨʦʪʥʽ ʟʘʩʣʽʥʢʠ; 9 ïʚʩ̔ʽ; 10 ï ʞʘʣʶʟʽʡʥʽ ʦʪʚʦʨʠ. 

 

ʇʽʩʣʷ ʚʠʨʽʚʥʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨ ʩʪʽʥʦʢ ʧʦʚʽʪʨʦʧʨʦʚʦʜʽʚ, ʧʨʦʰʘʨʢʽʚ 

ʟʦʚʥʽʰʥʽʭ ʩʪʽʥ, ʛʦʨʠʱʘ ʡ ʧʦʚʽʪʨʷ, ʧʦʚʦʨʦʪʥʽ ʟʘʩʣʽʥʢʠ 8 ʦʧʫʩʢʘʶʪʴ ʥʘ ʜʥʠʱʝ 

ʧʦʚʽʪʨʦʧʽʜʚʽʜʥʦʛʦ ʢʘʥʘʣʫ 1 ʽ ʧʦʚʽʪʨʷ ʧʦʜʘʶʪʴ ʢʨʽʟʴ ʧʝʨʬʦʨʦʚʘʥʽ ʛʨʘʪʠ 7 ʚ 

ʧʨʦʜʫʢʮʽʶ 6 ʫ ʟʚʦʨʦʪʥʦʤʫ ʥʘʧʨʷʤʢʫ. ʊʝʧʝʨ ʧʦʚʽʪʨʷ, ʱʦ ʧʨʦʡʰʣʦ ʢʨʽʟʴ 

ʧʨʦʜʫʢʮʽʶ 6, ʚʝʨʪʘʻʪʴʩʷ ʫ ʟʚʦʨʦʪʥʦʤʫ ʥʘʧʨʷʤʢʫ ʢʨʽʟʴ ʧʨʦʰʘʨʦʢ ʛʦʨʠʱʘ 4, 

ʧʨʦʰʘʨʢʠ 2 ʟʦʚʥʽʰʥʽʭ ʩʪʽʥ 3 ʪʘ ʚʠʭʦʜʠʪʴ ʚ ʞʘʣʶʟʽʡʥʽ ʦʪʚʦʨʠ 10, ʟʘʙʝʟʧʝʯʫʻ ʪʠʤ 

ʩʘʤʠʤ ʩʪʘʙʽʣʴʥʽʩʪʴ ʪʝʤʧʝʨʘʪʫʨ ʧʦ ʚʩʴʦʤʫ ʧʨʦʩʪʦʨʫ ʩʭʦʚʠʱʘ ʪʘ ʧʨʦʜʫʢʮʽʾ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʪʚʦʨʝʥʥʷ ʩʧʨʷʤʦʚʘʥʠʭ ʧʦʪʦʢʽʚ ʧʦʚʽʪʨʷ, ʩʧʦʯʘʪʢʫ ʢʨʽʟʴ 

ʧʨʦʰʘʨʢʠ ʟʦʚʥʽʰʥʽʭ ʩʪʽʥ 5 ʧʦʩʣʽʜʦʚʥʦ, ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʟʦʚʥʽʰʥʴʦʛʦ ʧʨʦʰʘʨʢʫ, ʟ 

ʧʦʜʘʣʴʰʦʶ ʧʦʜʘʯʝʶ ʧʦʚʽʪʨʷ ʚ ʧʨʦʰʘʨʦʢ ʛʦʨʠʱʘ ʡ ʫ ʧʨʦʰʘʨʦʢ ʩʭʦʚʠʱʘ ʥʘʜ 

ʧʨʦʜʫʢʮʽʻʶ ʟʘʙʝʟʧʝʯʫʻ ʧʦʩʪʫʧʦʚʠʡ ʧʝʨʝʧʘʜ ʪʝʤʧʝʨʘʪʫʨ ʙʝʟ ʫʪʚʦʨʝʥʥʷ 

ʢʦʥʜʝʥʩʘʪʫ, ʘ ʧʽʩʣʷ ʚʠʨʽʚʥʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨ ʩʪʽʥʦʢ ʧʦʚʽʪʨʦʧʨʦʚʦʜʽʚ, 

ʧʨʦʰʘʨʢʽʚ ʟʦʚʥʽʰʥʽʭ ʩʪʽʥ, ʛʦʨʠʱʘ ʡ ʧʦʚʽʪʨʷ, ʧʦʜʘʯʘ ʧʦʚʽʪʨʷ ʫ ʟʚʦʨʦʪʥʦʤʫ 

ʥʘʧʨʷʤʢʫ ʢʨʽʟʴ ʧʨʦʜʫʢʮʽʶ ʟʘʙʝʟʧʝʯʫʻ ʽʥʪʝʥʩʠʬʽʢʘʮʽʶ ʧʨʦʮʝʩʫ ʚʝʥʪʠʣʶʚʘʥʥʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ ʫ ʩʭʦʚʠʱʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʨʘʮʽʦʥʘʣʴʥʦ 

ʦʨʛʘʥʽʟʫʚʘʪʠ ʨʦʙʦʯʠʡ ʧʨʦʮʝʩ ʚʝʥʪʠʣʶʚʘʥʥʷ ʪʘ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ. 

ɼʘʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ ʟʥʘʯʥʠʭ ʚʪʨʘʪ ʟʝʨʥʘ, ʟʙʝʨʝʛʪʠ 

ʷʢʽʩʪʴ ʟʝʨʥʘ, ʘ ʪʘʢʦʞ ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʟʙʝʨʽʛʘʥʥʷ. ʇʦʪʽʢ ʧʦʚʽʪʨʷ, ʷʢʠʡ 
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ʧʨʦʭʦʜʠʪʴ ʢʨʽʟʴ ʟʝʨʥʦʚʫ ʤʘʩʫ, ʩʧʨʘʚʣʷʻ ʨʽʟʥʦʙʽʯʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʚʧʣʠʚ ʥʘ 

ʟʝʨʥʦ. ʇʽʜ ʡʦʛʦ ʜʽʻʶ ʟʤʽʥʶʶʪʴʩʷ ʛʘʟʦʚʠʡ ʩʢʣʘʜ ʧʦʚʽʪʨʷ ʫ ʤʽʞʟʝʨʥʦʚʠʭ 

ʧʨʦʤʽʞʢʘʭ, ʪʝʤʧʝʨʘʪʫʨʘ ʽ ʚʦʣʦʛʽʩʪʴ ʟʝʨʥʘ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʽ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʟʝʨʥʦʚʽʡ ʤʘʩʽ. 

 

1.7 ɺʠʩʥʦʚʢʠ ʜʦ 1 ʨʦʟʜʽʣʫ 

1. ʅʘ ʦʩʥʦʚʽ ʦʛʣʷʜʫ ʽʩʥʫʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʧʨʦʮʝʩʽʚ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʽʩʥʫʶʯʽ ʤʝʪʦʜʠ ʥʝ ʚ ʧʦʚʥʽʡ ʤʽʨʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʫʯʘʩʥʠʤ 

ʪʝʥʜʝʥʮʽʷʤ ʧʽʜʚʠʱʝʥʥʷ ʷʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʟʥʘʯʝʥʦʾ ʩʠʨʦʚʠʥʠ ʟʘ ʫʤʦʚʠ ʾʾ 

ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʟʙʝʨʽʛʘʥʥʷ. 

2. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʜʥʠʤ ʽʟ ʥʘʧʨʷʤʢʽʚ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʧʨʦʮʝʩʽʚ 

ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʦʚʦʾ ʤʘʩʠ ʷʚʣʷʻʪʴʩʷ ʩʠʥʪʝʟ ʤʝʪʦʜʽʚ ʘʢʪʠʚʥʦʛʦ ʚʝʥʪʠʣʶʚʘʥʥʷ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʭʦʣʦʜʞʝʥʥʷ ʧʨʠ ʦʙʨʦʙʮʽ ʚ ʾʭ ʨʘʮʽʦʥʘʣʴʥʦʤʫ ʧʦʻʜʥʘʥʥʽ. 

3. ɿʜʽʡʩʥʝʥʘ ʦʮʽʥʢʘ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʦʚʦʾ 

ʧʨʦʜʫʢʮʽʾ. 

4. ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʬʘʢʪʦʨʥʦʛʦ ʧʨʦʩʪʦʨʫ ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʝʨʥʘ ʧʰʝʥʠʮʽ, ʷʢ ʦʙ'ʻʢʪʘ ʟʙʝʨʽʛʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ 

ʡʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʚ ʦʭʦʣʦʜʞʝʥʦʤʫ ʩʪʘʥʽ ʟʘ ʫʤʦʚʠ ʘʢʪʠʚʥʦʾ ʚʝʥʪʠʣʷʮʽʾ 

ʦʙʨʦʙʣʶʚʘʥʦʾ ʧʨʦʜʫʢʮʽʾ. 

5. ʆʙˇʨʫʥʪʦʚʘʥʦ ʥʘʧʨʷʤ ʜʦʩʣʽʜʞʝʥʴ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʟʝʨʥʦʟʙʝʨʽʛʘʶʯʠʭ ʢʦʤʧʣʝʢʩʽʚ ʽʟ ʚʩʪʘʥʦʚʣʝʥʥʷʤ ʾʭ ʨʘʮʽʦʥʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟʘ 

ʩʪʘʣʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽʥʜʝʢʩʫ ʜʝʬʦʨʤʘʮʽʾ ʢʣʝʡʢʦʚʠʥʠ ʚ ʦʙʨʦʙʣʶʚʘʥʽʡ 

ʧʨʦʜʫʢʮʽʾ. 

6. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʧʨʠʥʮʠʧʦʚʫ ʩʭʝʤʫ ʩʭʦʚʠʱʘ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ, ʷʢʘ ʨʝʘʣʽʟʫʻ ʽʜʝʶ ʢʦʤʧʣʝʢʩʥʦʾ ʪʝʭʥʦʣʦʛʽʯʥʦʾ 

ʦʙʨʦʙʢʠ ʟʝʨʥʦʚʦʾ ʤʘʩʠ ʟʘ ʨʘʭʫʥʦʢ ʝʬʝʢʪʠʚʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʦʭʦʣʦʜʞʝʥʦʛʦ ʧʦʪʦʢʫ 

ʧʦʚʽʪʨʷ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʢʨʽʟʴ ʩʠʨʦʚʠʥʫ, ʨʝʛʫʣʶʶʯʠ ʡʦʛʦ ʛʘʟʦʚʠʡ ʩʢʣʘʜ ʫ 

ʤʽʞʟʝʨʥʦʚʠʭ ʧʨʦʤʽʞʢʘʭ, ʪʝʤʧʝʨʘʪʫʨʫ, ʚʦʣʦʛʽʩʪʴ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʬʽʟʦʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʦʙʨʦʙʣʶʚʘʥʽʡ ʧʨʦʜʫʢʮʽʾ. 
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ʈʆɿɼɯʃ 2 

ʄɽʊʆɼʀʂɸ ʇʈʆɺɽɼɽʅʅʗ ɼʆʉʃɯɼɾɽʅʔ ʊɸ ɺʀɿʅɸʏɽʅʅʗ ʗʂɯʉʅʀʍ 

ʇɸʈɸʄɽʊʈɯɺ ʉʊɸʅʋ ʆɹôɭʂʊɸ ʆɹʈʆɹʂʀ 

 

2.1 ʄʝʪʘ, ʟʘʚʜʘʥʥʷ ʽ ʧʨʦʛʨʘʤʘ ʜʦʩʣʽʜʞʝʥʴ 

 

ʄʝʪʦʶ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʦʜʝʨʞʘʥʥʷ ʜʘʥʠʭ, ʥʝʦʙʭʽʜʥʠʭ 

ʜʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʘ ʪʘʢʦʞ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʥʘ 

ʧʨʦʮʝʩ ʦʭʦʣʦʜʞʝʥʥʷ ʧʰʝʥʠʮʽ ʬʘʢʪʦʨʽʚ, ʥʝ ʚʨʘʭʦʚʘʥʠʭ ʫ ʪʝʦʨʝʪʠʯʥʦʤʫ ʘʥʘʣʽʟʽ. 

ʇʨʦʛʨʘʤʦʶ ʜʦʩʣʽʜʞʝʥʴ ʧʝʨʝʜʙʘʯʝʥʦ ʚʠʢʦʥʘʥʥʷ ʪʘʢʠʭ ʟʘʚʜʘʥʴ:  

- ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʟʙʝʨʽʛʘʥʥʷ ʧʰʝʥʠʮʽ;  

- ʚʠʟʥʘʯʝʥʥʷ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʰʝʥʠʮʽ ʫ ʧʨʦʮʝʩʽ ʟʙʝʨʽʛʘʥʥʷ ʫ 

ʟʝʨʥʦʩʭʦʚʠʱʽ; 

- ʘʥʘʣʽʟ ʩʭʦʚʠʱʘ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ, ʘ ʩʘʤʝ 

ʟʝʨʥʘ;  

- ʚʠʟʥʘʯʝʥʥʷ ʚʟʘʻʤʦʜʽʾ ʪʝʤʧʝʨʘʪʫʨʠ, ʧʦʚʽʪʨʷ, ʢʦʝʬʽʮʽʻʥʪʘ 

ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʟ ʟʝʨʥʦʤ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥ ɹʟʘʛʘʣʴʥʘ ʧʨʦʛʨʘʤʘ ʜʦʩʣʽʜʞʝʥʴ ʤʽʩʪʠʪʴ 

ʪʘʢʽ ʝʪʘʧʠ: 

- ʨʦʟʨʦʙʢʫ ʪʘ ʩʪʚʦʨʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʾʫʩʪʘʥʦʚʢʠ ʟʝʨʥʦʩʭʦʚʠʱʘ; 

- ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʪʘ ʝʥʝʨʛʝʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʨʦʟʨʦʙʣʝʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ; 

- ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟʝʨʥʦʩʭʦʚʠʱʘ ʥʘ ʷʢʽʩʥʽ 

ʧʦʢʘʟʥʠʢʠ ʧʨʦʮʝʩʫ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ; 

- ʘʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ. 

ʇʨʦʛʨʘʤʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʝʨʝʜʙʘʯʘʣʘ ʧʝʨʝʚʽʨʢʫ ʽ ʫʪʦʯʥʝʥʥʷ 

ʥʘʩʪʫʧʥʠʭ ʧʦʣʦʞʝʥʴ.  

ɸʣʛʦʨʠʪʤ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʮʝʩʫ 

ʦʭʦʣʦʜʞʝʥʥʷ ʧʨʠ ʟʙʝʨʽʛʘʥʥ ̔ʟʝʨʥʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʙʣʦʢ-ʩʭʝʤʽ (ʨʠʩ. 2.1). 
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ʈʠʩ. 2.1. ɹʣʦʢ-ʩʭʝʤʘ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʧʨʦʮʝʩʫ ʦʭʦʣʦʜʞʝʥʥʷ ʧʨʠ ʟʙʝʨʽʛʘʥʥ ̔ʟʝʨʥʘ. 

 

2.2. ʈʦʟʨʦʙʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʫʩʪʘʥʦʚʢʠ. 

2.2.1 ʆʧʠʩ ʨʦʟʨʦʙʣʝʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ʅʘʤʠ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʪʘ 

ʚʠʛʦʪʦʚʣʝʥʦ ʥʘ ʢʘʬʝʜʨʽ: ʦʙʣʘʜʥʘʥʥʷ ʧʝʨʝʨʦʙʥʠʭ ʽ ʭʘʨʯʦʚʠʭ ʚʠʨʦʙʥʠʮʪʚ ʫ 

ʊʘʚʨʽʡʩʴʢʦʤʫ ʜʝʨʞʘʚʥʦʤʫ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʟʝʨʥʦʩʭʦʚʠʱʘ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʦʭʦʣʦʜʞʝʥʥʷ ʧʰʝʥʠʮʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʰʝʥʠʮʽ, ʱʦ 

ʟʙʝʨʽʛʘʻʪʴʩʷ [2,8,19,41,82,86,87,90,99,100,106,112,114,136,137]. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʦʭʦʣʦʜʞʝʥʥʷ ʟʝʨʥʘ 

(ʨʠʩ. 2.2) ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʤʽʥʽ-ʟʝʨʥʦʩʭʦʚʠʱ, ʦʭʦʣʦʜʞʫʚʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ, 

ʜʘʪʯʠʢʽʚ ʚʢʣʶʯʝʥʥʷ ʪʘ ʬʽʢʩʫʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʨʝʞʠʤʽʚ, ʪʝʨʤʦʤʝʪʨʘ ʪʘ 

ʥʦʫʪʙʫʢʫ [ 111,129,132,164]. 

ɺʠʛʦʪʦʚʣʝʥʥʷ ʜʦʩʣʽʜʥʦʛʦ ʟʨʘʟʢʘ 

ʩʭʦʚʠʱʘ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ 

ʇʽʜʛʦʪʦʚʢʘ ʤʘʪʝʨʽʘʣʫ ʜʦ 

ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʇʽʜʛʦʪʦʚʢʘ ʜʦ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʨʦʟʨʦʙʣʝʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ 

ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ 

ʇʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʚʠʧʨʦʙʫʚʘʥʴ 

ʇʨʦʚʝʜʝʥʥʷ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ 

ʘʥʘʣʽʟʫ 

ɺʠʟʥʘʯʝʥʥʷ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʙʨʦʙʣʶʚʘʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ  

ɺʩʪʘʥʦʚʣʝʥʥʷ ʽʥʪʝʨʚʘʣʽʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ 
ɿʘʚʘʥʪʘʞʝʥʥʷ ʦʙʨʦʙʣʶʚʘʥʦʾ ʩʠʨʦʚʠʥʠ 

ʜʦ ʩʭʦʚʠʱʘ 

ɿʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ ʧʨʠ ʟʘʜʘʥʠʭ ʧʘʨʘʤʝʪʨʘʭ 

ʈʝʻʩʪʨʘʮʽʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʨʦʟʨʦʙʣʝʥʦʛʦ ʩʭʦʚʠʱʘ  

ɺʠʟʥʘʯʝʥʥʷ ʷʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʨʦʮʝʩʫ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ 

ɺʠʟʥʘʯʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʮʝʩʫ ʟʙʝʨʽʛʘʥʥʷ 

ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɺʠʩʥʦʚʢʠ 
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ʈʠʩ. 2.2. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʫʩʪʘʥʦʚʢʠ: 

1, 2 ï ʩʢʣʘʜ (ʟʝʨʥʦʩʭʦʚʠʱʝ) ʟ ʦʭʦʣʦʜʞʝʥʥʷʤ; 3 ï ʦʭʦʣʦʜʞʫʚʘʯ;̔ 4 ï 

ʪʝʨʤʦʤʝʪʨ; 5 ï ʥʦʫʪʙʫʢ; 6 ï ʩʢʣʘʜ (ʟʝʨʥʦʩʭʦʚʠʱʝ) ʙʝʟ ʦʭʦʣʦʜʞʝʥʥʷ. 

 

ʅʘ ʨʠʩ.2.3 ʤʦʞʣʠʚʦ ʩʧʦʩʪʝʨʽʛʘʪʠ  ʙʣʦʢ ʢʝʨʫʚʘʥʥʷ ʪʘ ʬʽʢʩʫʚʘʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʫ ʟʝʨʥʦʩʭʦʚʠʱʽ. 

 

 

ʈʠʩ. 2.3. ɹʣʦʢ ʢʝʨʫʚʘʥʥʷ ʪʘ ʬʽʢʩʫʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʫ ʟʝʨʥʦʩʭʦʚʠʱʽ: 

1 ï ʩʢʣʘʜ (ʟʝʨʥʦʩʭʦʚʠʱʝ) ʟ ʦʭʦʣʦʜʞʝʥʥʷʤ; 2 ï ʦʭʦʣʦʜʞʫʚʘʯ; 3 ï 

ʪʝʤʧʝʨʘʪʫʨʥʽ ʜʘʪʯʠʢʠ; 4 ï ʪʝʨʤʦʤʝʪʨ; 5 ï ʥʦʫʪʙʫʢ 

 

ɼʣʷ ʢʦʞʥʦʛʦ ʽʟ ʟʝʨʥʦʩʭʦʚʠʱ ʙʫʚ ʚʠʙʨʘʥʠʡ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʜʽʘʧʘʟʦʥ, 

ʟʘʚʜʷʢʠ ʷʢʦʤʫ ʤʦʞʣʠʚʦ ʩʧʦʩʪʝʨʽʛʘʪʠ ʟʤʽʥʫ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʝʡ ʧʰʝʥʠʮʽ. 

ʋ ʧʨʦʮʝʩʽ ʦʭʦʣʦʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʦʜʥʘʢʦʚʠʡ ʧʦʯʘʪʢʦʚʠʡ ʤʘʪʝʨʽʘʣ, 

ʪʦʙʪʦ ʧʰʝʥʠʮʷ ʥʘ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʣʘ ʟʘʢʣʘʜʝʥʘ ʟ ʦʜʥʘʢʦʚʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ. 
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ʅʦʚʠʟʥʘ ʪʝʭʥʽʯʥʦʛʦ ʨʽʰʝʥʥʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʭʦʣʦʜʞʝʥʥʷ ʫ ʟʝʨʥʦʩʭʦʚʠʱʽ 

ʟʘʭʠʱʝʥʘ ʪʨʴʦʤʘ ʧʘʪʝʥʪʘʤʠ ʥʘ ʢʦʨʠʩʥʽ ʤʦʜʝʣʽ ʋʢʨʘʾʥʠ ˉ72101, ˉ72178, 

ˉ72541(ʜʦʜʘʪʦʢ ɺ). 

 

2.2.2 ɺʽʟʫʘʣʽʟʘʮʽʷ ʢʦʥʩʪʨʫʢʮʽʾ ʟʝʨʥʦʩʭʦʚʠʱʘ ʪʘ ʧʨʦʮʝʩʫ ʦʭʦʣʦʜʞʝʥʥʷ. ɿʘ 

ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ 3D Max ʤʦʞʣʠʚʦ ʟʨʦʙʠʪʠ 3D-ʤʦʜʝʣʶʚʘʥʥʷ, ʘʥʽʤʘʮʽʾ, 

ʽʤʽʪʘʮʽʾ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʾ. 3D Max ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʫʧ ʜʦ ʥʦʚʠʭ ʝʬʝʢʪʠʚʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ, ʧʽʜʚʠʱʫʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʩʧʨʦʱʫʻ ʨʦʙʦʯʽ ʧʨʦʮʝʩʠ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʧʨʘʮʶʚʘʪʠ ʟʽ ʩʢʣʘʜʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʫ ʚʠʩʦʢʦʤʫ ʜʦʟʚʦʣʽ              

[119]. 

ʅʘ ʧʽʜʩʪʘʚʽ ʚʠʢʦʥʘʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘʤʠ ʙʫʣʦ ʟʨʦʙʣʝʥʦ 

ʥʘʛʣʷʜʥʝ ʫʷʚʣʝʥʥʷ  ʧʨʦʮʝʩʫ ʦʭʦʣʦʜʞʝʥʥʷ ʧʰʝʥʠʮʽ ʫ ʟʝʨʥʦʩʭʦʚʠʱʽ ʫ ʧʨʦʛʨʘʤʽ 

3D Max (ʨʠʩ. 2.4, 2.5, 2.6). 

 

ʈʠʩ. 2.4. 3D ʤʦʜʝʣʶʚʘʥʥʷ ʟʝʨʥʦʩʭʦʚʠʱʘ: 

1 ï ʬʫʥʜʘʤʝʥʪ; 2 ï ʧʝʨʝʛʦʨʦʜʢʠ;3 ï ʨʝʰʝʪʦ; 4 ï ʧʦʚʽʪʨʦʚʽʜʚʦʜʠʯ; 5 ï 

ʢʨʠʰʘ. 

 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʽʻʾ ʧʨʦʛʨʘʤʠ ʤʦʞʣʠʚʝ ʥʘʛʣʷʜʥʝ ʟʦʙʨʘʞʝʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʚʠʥʘʭʦʜʫ ʫ ʧʨʘʢʪʠʮʽ ʪʘ ʚʠʷʚʠʪʠ, ʱʦ ʥʝʦʙʭʽʜʥʦ ʫʨʘʭʫʚʘʪʠ ʧʽʜ ʯʘʩ ʚʠʨʦʙʥʠʮʪʚʘ, ʘ 

ʪʘʢʦʞ ʟʦʩʝʨʝʜʠʪʠʩʷ ʥʘ ʦʢʨʝʤʠʭ ʜʝʪʘʣʷʭ ʧʽʜ ʯʘʩ ʧʣʘʥʫʚʘʥʥʷ ʙʫʜʦʚʠ ʘʙʦ 

ʤʦʜʝʨʥʽʟʘʮʽʾ ʟʝʨʥʦʩʭʦʚʠʱʘ [ 29,65,66,111,129,132,169,170]. 
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ʈʠʩ. 2.5. ʇʨʦʮʝʩ ʦʭʦʣʦʜʞʝʥʥʷ ʫ 3D ʤʦʜʝʣʶʚʘʥʥʽ: 

1 ï ʦʭʦʣʦʜʞʫʚʘʯ; 2ïʢʨʠʰʘ; 3ïʩʪʽʥʠ; 4ïʟʝʨʥʦʚʘ ʤʘʩʘ; 5ïʦʭʦʣʦʜʞʫʚʘʣʴʥʝ 

ʧʦʚʽʪʨʷ. 

 

ʈʠʩ. 2.6. ʈʦʟʤʽʱʝʥʥʷ ʟʝʨʥʘ ʫ ʟʝʨʥʦʩʭʦʚʠʱʽ ʫ 3D ʤʦʜʝʣʶʚʘʥʥʽ:  

1 ï ʩʪʽʥʠ; 2ïʟʝʨʥʦʚʘ ʤʘʩʘ; 3ïʨʝʰʝʪʦ; 4ïʬʫʥʜʘʤʝʥʪ. 

 

2.3. ɺʠʤʽʨʶʚʘʣʴʥʝ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʦʩʥʘʱʝʥʥʷ 

 

ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʷʢʽʩʥʦʾ ʢʘʨʪʠʥʠ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʫ ʨʦʟʨʦʙʣʝʥʦʛʦ 

ʫʩʪʘʪʢʫʚʘʥʥʷ, ʦʮʽʥʢʠ ʨʦʙʦʯʠʭ, ʢʽʥʝʪʠʯʥʠʭ ʪʘ ʷʢʽʩʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʨʦʮʝʩʫ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ 

ʜʦʩʣʽʜʥʽʡ ʫʩʪʘʥʦʚʮʽ ʟʝʨʥʦʩʭʦʚʠʱʘ. 

ɿʤʽʥʘ ʧʦʜʘʯʽ ʭʦʣʦʜʦʥʦʩʽʷ ʨʝʘʣʽʟʫʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʢʝʨʫʚʘʥʥʷ ʯʘʩʪʦʪʠ 

ʦʙʝʨʪʘʥʥʷ ʚʝʥʪʠʣʷʪʦʨʘ ʭʦʣʦʜʦʛʝʥʝʨʘʪʦʨʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʚʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨʘ 

ɸʆʉʅ-20-220-75 (ʨʠʩ. 2.7), ʷʢʠʡ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʨʦʙʦʪʠ ʟʽ ʟʤʽʥʥʠʤ ʩʪʨʫʤʦʤ. 

ɺʽʥ ʤʽʩʪʠʪʴ ʨʫʭʦʤʠʡ ʩʪʨʫʤʦʟʥʽʤʘʣʴʥʠʡ ʢʦʥʪʘʢʪ ʫ ʚʠʛʣʷʜʽ ʛʨʘʬʽʪʦʚʦʛʦ ʨʦʣʠʢʘ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʧʣʘʚʥʦ ʟʤʽʥʶʚʘʪʠ ʥʘʧʨʫʛʫ ʚʽʜ ʥʫʣʷ ʜʦ ʤʘʢʩʠʤʫʤʫ. ʊʘʢʦʞ ʦʙʤʦʪʢʘ 
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ʟʛʘʜʘʥʦʛʦ ʘʚʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʤʘʻ ʜʝʢʽʣʴʢʘ ʢʣʝʤ, ʟʘʚʜʷʢʠ ʷʢʠʤ ʤʦʞʥʘ 

ʦʪʨʠʤʫʚʘʪʠ ʨʽʟʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʨʫʤʫ ʥʘ ʚʠʭʦʜʽ. ʇʨʠʣʘʜ ʤʦʞʥʘ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʷʢ ʩʪʘʙʽʣʽʟʘʪʦʨ, ʙʦ ʡʦʛʦ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʫʩʪʘʥʦʚʢʠ ʟʘʧʦʙʽʛʘʻ 

ʩʪʨʠʙʢʘʤ ʥʘʧʨʫʛʠ ʚ ʤʝʨʝʞʽ. ʈʝʻʩʪʨʘʮʽʷ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʧʨʠʚʦʜʥʦʛʦ ʚʘʣʘ 

ʚʝʥʪʠʣʷʪʦʨʘ ʚʠʢʦʥʫʚʘʣʘʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʝʟʧʨʦʚʽʜʥʦʛʦ ʪʘʭʦʤʝʪʨʘ UNI-T 

UT372 (ʨʠʩ. 2.8).  

 

ʈʠʩ. 2.7. ʃʘʙʦʨʘʪʦʨʥʠʡ 

ʘʚʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨ ɸʆʉʅ-20-

220-75: 1 ï ʟʦʚʥʽʰʥʽʡ ʢʦʞʫʭ;      

2 ï ʨʝʛʫʣʷʪʦʨʠ ʥʘʧʨʫʛʠ;                  

3 ï ʚʭʽʜʥʽ ʪʘ ʚʠʭʽʜʥʽ ʢʣʝʤʠ. 

 

 

ʈʠʩ. 2.8. ʏʘʩʪʦʪʦʤʽʨ UNI-T 

UT372: 1 ï ʣʘʟʝʨʥʠʡ ʟʯʠʪʫʚʘʯ;                   

2 ï ʮʠʬʨʦʚʠʡ ʽʥʜʠʢʘʪʦʨ;                            

3 ï ʧʘʥʝʣʴ ʢʝʨʫʚʘʥʥʷ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʫʩʪʘʥʦʚʢʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʝʣʝʢʪʨʦʥʥʠʡ ʚʘʪʤʝʪʨ EMF-1 (ʨʠʩ. 2.9), ʷʢʠʡ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʚʠʤʽʨʶʚʘʥʥʷ ʩʧʦʞʠʚʘʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʫ ʤʝʨʝʞʽ 220ɺ, 16ɸ (ʤʘʢʩʠʤʫʤ) ʟ 

ʧʽʜʢʣʶʯʝʥʥʷʤ ʯʝʨʝʟ ʧʦʙʫʪʦʚʫ ʨʦʟʝʪʢʫ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʴʦʛʦ ʧʨʠʣʘʜʫ 

ʚʠʤʽʨʶʚʘʣʠʩʴ ʥʘʩʪʫʧʥʽ ʧʦʢʘʟʥʠʢʠ: ʥʘʧʨʫʛʘ ʚ ʤʝʨʝʞʽ, ʯʘʩʪʦʪʘ ʪʘ ʩʠʣʘ ʟʤʽʥʥʦʛʦ 

ʩʪʨʫʤʫ, ʩʧʦʞʠʚʘʥʘ ʧʦʪʫʞʥʽʩʪʴ, ʢʦʝʬʽʮʽʻʥʪ ʧʦʪʫʞʥʦʩʪʽ (100% ʜʣʷ ʘʢʪʠʚʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ), ʯʘʩ ʨʦʙʦʪʠ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʩʫʤʘʨʥʘ ʩʧʦʞʠʪʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʷ ʟʘ 

ʚʝʩɹ ʧʝʨʽʦʜ ʨʦʙʦʪʠ ʫʩʪʘʥʦʚʢʠ ʚ ʢɺʪĿʛʦʜ. 

ʇʨʠ ʚʠʤʽʨʶʚʘʥʥʽ ʤʘʩʠ ʢʦʨʠʩʪʫʚʘʣʠʩʷ ʣʘʙʦʨʘʪʦʨʥʠʤʠ ʚʘʛʘʤʠ 

JADEVERSNUGII-150 (ʨʠʩ. 2.10), ʤʝʞʘ ʚʠʤʽʨʶʚʘʥʥʷ 0...500 ʛ. 
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ʈʠʩ. 2.9. ɽʣʝʢʪʨʦʥʥʠʡ 

ʚʘʪʤʝʪʨ EMF-1: 1 ï ʢʦʨʧʫʩ 

ʚʘʪʤʝʪʨʘ; 2 ï ʧʘʥʝʣʴ ʢʝʨʫʚʘʥʥʷ;             

3 ï ʽʥʜʠʢʘʪʦʨʥʠʡ ʜʠʩʧʣʝʡ. 

 

 

ʈʠʩ. 2.10. ɺʘʛʠ ʣʘʙʦʨʘʪʦʨʥʽ  

JADEVERSNUGII-150. 

ʊʝʤʧʝʨʘʪʫʨʫ ʭʦʣʦʜʦʥʦʩʽʷ ʦʮʽʥʶʚʘʣʠ ʩʝʨʪʠʬʽʢʦʚʘʥʠʤ ʪʝʨʤʦʤʝʪʨʦʤ 

çInfrared Thermometʝrè; ʤʝʞʽ ʚʠʤʽʨʫ -25...120 
ʦ
ʉ, ʧʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʥʷ Ñ 2,5

ʦ
ʉ, 

ʷʢʠʡ ʽʥʪʝʛʨʦʚʘʥʠʡ ʫ ʢʦʥʪʨʦʣʝʨ ʪʝʤʧʝʨʘʪʫʨʠ çSPLITè (ʨʠʩ. 2.11). 

 

ʈʠʩ. 2.11. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʢʦʥʪʨʦʣʝʨʘ ʪʝʤʧʝʨʘʪʫʨʠ çSPLITè 

ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʧʦʚʽʪʨʷ ʫ ʧʦʚʽʪʨʦʧʨʦʚʦʜʽ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʨʫʯʥʠʡ ʘʥʝʦʤʝʪʨ ʄʉ-13 ɻʆʉʊ 6376-74; ʤʝʞʽ ʚʠʤʽʨʫ 1é20 ʤ/ʩ, 

ʧʦʨʽʛ ʯʫʪʣʠʚʦʩʪʽ 0,8 ʤ/ʩ, ʧʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʥʷ Ñ 0,3 ʤ/ʩ.  

ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʪʠʩʢʫ ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ ʚ ʧʦʚʽʪʨʦʧʨʦʚʦʜʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʙʘʛʘʪʦʤʝʞʦʚʠʡ ʤʽʢʨʦʤʘʥʦʤʝʪʨ ʟ ʧʦʭʠʣʦʶ ʪʨʫʙʢʦʶ ʄʄʅ-240 

ʊʋ-25-01-277-70.  
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ɼʣʷ ʨʝʻʩʪʨʘʮʽʾ ʯʘʩʫ ʦʭʦʣʦʜʞʝʥʥʷ ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ ʩʝʢʫʥʜʦʤʽʨ ʉɼʉʧʨ-1 

ɻʆʉʊ 5272-72; ʧʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʴ Ñ 0,4 ʩ ʟʘ 20 ʭʚʠʣʠʥ.  

ɼʣʷ ʢʦʥʪʨʦʣʶ ʚʦʣʦʛʦʩʪʽ ʟʝʨʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʚʦʣʦʛʦʤʽʨ çWile-55è 

(ʨʠʩ. 2.12). ɼʣʷ ʦʮʽʥʢʠ ʟʘʙʨʫʜʥʝʥʦʩʪʽ ʰʢʽʜʥʠʢʘʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʘ ʰʘʬʘ (ʨʠʩ. 2.13). 

  

 

 

ʈʠʩ. 2.12. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ 

ʚʦʣʦʛʦʤʽʨʘ çWile-55è ʜʣʷ 

ʢʦʥʪʨʦʣʶ ʚʦʣʦʛʦʩʪʽ ʟʝʨʥʘ. 

 

ʈʠʩ. 2.13. ɿʘʛʘʣʴʥʠʡ ʚʠʜ 

ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʦʮʽʥʢʠ ʟʘʙʨʫʜʥʝʥʦʩʪʽ 

ʰʢʽʜʥʠʢʘʤʠ ʟʝʨʥʘ:  

1 ï ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʘ ʰʘʬʘ;                          

2 ï ʝʢʩʠʢʘʪʦʨ; 3 ï ʪʝʨʤʦʤʝʪʨ;                   

4 ï ʙʶʢʩʘ 

ɿʘʙ̔ʨ ʟʝʨʥʦʚʦʾ ʩʠʨʦʚʠʥʠ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʟʘ ʤʝʪʦʜʦʤ ʪʦʯʢʦʚʦʛʦ ʚʽʜʙʦʨʫ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʨʦʙʦʚʽʜʙʽʨʥʠʢʘ, ʩʭʝʤʘ ʷʢʦʛʦ ʟʦʙʨʘʞʝʥʘ ʥʘ 

ʨʠʩ.2.14. ʋ ʟʦʚʥʽʰʥʴʦʤʫ ʧʘʪʨʫʙʢʫ 1 ʟ ʢʦʥʽʯʥʠʤ ʥʘʢʦʥʝʯʥʠʢʦʤ ʽ ʚʽʢʥʘʤʠ ʧʦ 

ʜʦʚʞʠʥʽ ʱʽʣʴʥʦ ʚʩʪʘʚʣʷʻʪʴʩʷ ʚʥʫʪʨʽʰʥʽʡ ʧʘʪʨʫʙʦʢ 2, ʨʦʟʜʽʣʝʥʠʡ ʚʥʫʪʨʽʰʥʽʤʠ 

ʟʘʩʣʽʥʢʘʤʠ 3 ʥʘ ʨʷʜ ʢʘʤʝʨ 4. ʂʦʞʥʘ ʢʘʤʝʨʘ ʤʘʻ ʚʽʢʥʦ, ʷʢʝ ʟʘ ʨʦʟʤʽʨʘʤʠ ʽ 

ʨʦʟʤʽʱʝʥʥ̫ ʤ ʟʙʽʛʘʻʪʴʩʷ ʟ ʦʪʚʦʨʦʤ ʫ ʧʘʪʨʫʙʢʫ 1. ʇʽʜ ʯʘʩ ʧʦʚʦʨʦʪʫ ʚʥʫʪʨʽʰʥʴʦʾ 

ʪʨʫʙʢʠ 2 ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʘʞʝʣʷ 5 ʦʪʚʦʨʠ ʚ ʥʽʡ ʟʙʽʛʘʶʪʴʩʷ ʟ ʦʪʚʦʨʘʤʠ ʚ 

ʟʦʚʥʽʰʥʽʡ ʪʨʫʙʮʽ ʘʙʦ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʾʾ ʩʪʽʥʢʘʤʠ. ʇʦʣʦʞʝʥʥʷ çʢʘʤʝʨʠ 

ʚʽʜʢʨʠʪʽè ʽ çʢʘʤʝʨʠ ʟʘʢʨʠʪʽè ʬʽʢʩʫʶʪʴʩʷ ʟʘʩʣʽʥʢʦʶ 6, ʱʦ ʨʦʟʤʽʱʫʻʪʴʩʷ ʫ ʩʪʽʥʮʽ 

ʚʥʫʪʨʽʰʥʴʦʾ ʪʨʫʙʢʠ. 

ʇʨʘʮʶʻ ʢʦʥʩʪʨʫʢʮʽʷ ʪʘʢʠʤ ʯʠʥʦʤ: ʧʽʩʣʷ ʫʚʝʜʝʥʥ ̫ ʧʨʦʙʦʚʽʜʙʽʨʥʠʢʘ ʚ 

ʧʨʠʛʦʪʦʚʣʝʥʫ ʩʫʤʽʰ ʢʘʤʝʨʠ ʚʥʫʪʨʽʰʥʴʦʾ ʪʨʫʙʢʠ ʟʘʢʨʠʪʽ, ʧʽʩʣʷ ʬʽʢʩʘʮʽʾ ʛʣʠʙʠʥʠ 

ʚʚʝʜʝʥʥʷ ʧʨʦʙʦʚʽʜʙʽʨʥʠʢʘ ʢʘʤʝʨʠ ʚʽʜʢʨʠʚʘʶʪʴʩʷ, ʫ ʥʠʭ ʩʘʤʦʧʣʠʚʦʤ 
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ʟʘʩʠʧʘʻʪʴʩʷ ʩʫʤʽʰ, ʧʦʪʽʤ ʢʘʤʝʨʠ ʟʘʢʨʠʚʘʶʪʴʩʷ ʽ ʧʨʦʙʦʚʽʜʙʽʨʥʠʢ ʚʠʡʤʘʻʪʴʩʷ. 

ʇʨʠ ʮʴʦʤʫ ʩʫʤʽʰ ʢʦʞʥʦʾ ʢʘʤʝʨʠ ʩʪʘʥʦʚʠʪʴ ʦʜʥʫ ʧʨʦʙʫ. ʂʦʥʩʪʨʫʢʮʽʷ 

ʨʦʟʛʣ̫ ʥʫʪʦʛʦ ʧʨʦʙʦʚʽʜʙʽʨʥʠʢʘ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʦʩʣʽʜʥʠʢʘʤʠ ʪʦʤʫ, 

ʱʦ ʥʘʜʘʻ ʟʤʦʛʫ ʦʜʥʦʯʘʩʥʦ ʚʽʜʽʙʨʘʪʠ ʚʽʜʨʘʟʫ ʚʽʜ 4 ʜʦ 20 ʧʨʦʙ [123]. 

1

2

3 4 5

6

1

2

3 4 5

6  
 

ʈʠʩ. 2.14. ʉʭʝʤʘ ʢʦʥʩʪʨʫʢʮʽʾ ʪʨʫʙʯʘʩʪʦʛʦ ʧʨʦʙʦʚʽʜʙʽʨʥʠʢʘ:  

1 ï ʟʦʚʥʽʰʥʽʡ ʧʘʪʨʫʙʦʢ; 2 ï ʚʥʫʪʨʽʰʥʽʡ ʧʘʪʨʫʙʦʢ; 3 ï ʟʘʩʣʽʥʢʘ; 4 ï ʢʘʤʝʨʘ;            

5 ï ʚʘʞʽʣʴ; 6 ï ʬʽʢʩʫʶʯʘ ʟʘʩʣʽʥʢʘ 

 

ɼʣʷ ʚʠʤʽʨʫ ʽʥʜʝʢʩʘ ʜʝʬʦʨʤʘʮʽʾ ʢʣʝʡʢʦʚʠʥʠ ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʧʨʠʣʘʜ ɯɼʂ-

1 (ʨʠʩ. 2.15), ʧʨʠʥʮʠʧ ʽ ʤʝʪʦʜ ʨʦʙʦʪʠ ʷʢʦʛʦ ʟʘʩʥʦʚʘʥʽ ʥʘ ʚʠʤʽʨʽ ʚʝʣʠʯʠʥʠ 

ʟʘʣʠʰʢʦʚʦʾ ʜʝʬʦʨʤʘʮʽʾ ʧʨʦʙʠ ʢʣʝʡʢʦʚʠʥʠ ʧʽʩʣʷ ʜʽʾ ʪʘʨʦʚʘʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 

(ʧʫʘʥʩʦʥʘ) ʧʨʦʪʷʛʦʤ ʟʘʜʘʥʦʛʦ ʯʘʩʫ (30 ʩ).  

ɯʥʜʠʢʘʪʦʨ ʜʝʬʦʨʤʘʮʽʾ ʢʣʝʡʢʦʚʠʥʠ ɯɼʂ-1ʄ ï ʤʝʭʘʥʽʯʥʠʡ ʧʨʠʣʘʜ ʽʟ 

ʩʪʨʽʣʦʯʥʠʤ ʽʥʜʠʢʘʪʦʨʦʤ ʫʤʦʚʥʠʭ ʦʜʠʥʠʮʴ ʧʨʫʞʥʦʩʪʽ ʪʘ ʥʝʚʝʣʠʢʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ ʝʣʝʢʪʨʦʥʽʢʠ (ʝʣʝʤʝʥʪʠ ʢʦʥʪʨʦʣʶ ʽ ʫʧʨʘʚʣʽʥʥʷ, ʝʣʝʤʝʥʪʠ 

ʩʠʛʥʘʣʽʟʘʮʽʾ). ɺʝʣʠʯʠʥʘ ʜʝʬʦʨʤʫʶʯʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ï 120 ʛ.  

ʇʨʠʣʘʜ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʷʢʦʩʪʽ ʢʣʝʡʢʦʚʠʥʠ ʧʰʝʥʠʮʽ ʽ 

ʧʰʝʥʠʯʥʦʾ ʤʫʢʠ ʭʣʽʙʦʧʝʢʘʨʩʴʢʦʛʦ ʽ ʤʘʢʘʨʦʥʥʦʛʦ ʨʦʟʤʝʣʫ ʧʦ ʾʾ ʟʜʘʪʥʦʩʪʽ ʯʠʥʠʪʠ 

ʦʧʽʨ ʜʝʬʦʨʤʫʶʯʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʶ ʩʪʠʩʢʘʥʥʷ ʜʚʦʤʘ ʧʣʦʱʠʥʘʤʠ ʽ ʬʽʢʩʦʚʘʥʠʤ 

ʯʘʩʦʤ ʜʽʾ, ʟʛʽʜʥʦ ʜʦ ɻʆʉʊ 13586.1-68 ʪʘ ɻʆʉʊ 27839-88.  

ʆʮʽʥʢʘ ʧʨʫʞʥʦʩʪʽ ʢʣʝʡʢʦʚʠʥʠ ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ ʟ ʫʚʽʤʢʥʝʥʥʷ ʧʨʠʣʘʜʫ ʜʣʷ 

ʡʦʛʦ ʧʽʜʽʛʨʽʚʫ ʟʘ 15-20 ʭʚ. ʜʦ ʧʦʯʘʪʢʫ. ʇʦʪʽʤ ʚʽʜʙʠʨʘʶʪʴ ʥʘʚʘʞʢʫ 4 ʛ 

ʢʣʝʡʢʦʚʠʥʠ ʟ ʚʽʜʤʠʪʦʾ ʧʨʦʙʠ ʪʘ ʩʢʘʯʫʶʪʴ ʫ ʢʫʣʴʢʫ, ʷʢʫ ʟʘʚʘʥʪʘʞʫʶʪʴ ʫ ʯʘʰʢʫ ʟ 

ʚʦʜʦʶ ʥʘ 15 ʭʚ. ɼʘʣʽ ʪʨʝʙʘ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ 6 ʪʘ ʧʽʜʥʷʪʠ ʧʫʘʥʩʦʥ ʫ ʚʝʨʭʥʻ 

ʧʦʣʦʞʝʥʥʷ, ʫ ʮʝʥʪʨ ʩʪʦʣʠʢʘ 8 ʧʦʢʣʘʩʪʠ ʢʣʝʡʢʦʚʠʥʫ, ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ 2 ʽ 
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ʚʽʜʧʫʩʪʠʪʠ ʽʽ. ʏʝʨʝʟ 30ʩ ʧʽʩʣʷ ʟʘʛʦʨʘʥʥʷ ʣʘʤʧʦʯʢʠ 5 ʟʥʷʪʠ ʧʦʢʘʟʘʥʥʷ ʟ̔ ʰʢʘʣʠ  

ʽʥʜʠʢʘʪʦʨʘ 4. 

 

ʈʠʩ. 2.15. ʇʨʠʣʘʜ ɯɼʂ-1: 1 ï ʢʥʦʧʢʘ ʚʤʠʢʘʥʥʷ; 2 ï ʢʥʦʧʢʘ çʇʫʩʢè;                   

3 ï çʢʘʣʽʙʨʫʚʘʥʥʷè ʩʪʨʽʣʢʠ ʘʤʧʝʨʤʝʪʨʘ; 4 ï ʰʢʘʣʘ ʽʥʜʠʢʘʪʦʨʘ; 5 ï ʣʘʤʧʦʯʢʘ 

çɺʽʜʣʽʢè; 6 ï ʢʥʦʧʢʘ çɻʘʣʴʤʦè; 7 ï ʧʘʜʘʶʯʠʡ ʚʘʥʪʘʞ (ʧʫʘʥʩʦʥ); 8 ï ʩʪʦʣʠʢ ʜʣʷ 

ʢʫʣʴʢʠ ʢʣʝʡʢʦʚʠʥʠ. 

  

2.4. ʈʦʟʨʦʙʢʘ ʜʦʧʦʤʽʞʥʦʛʦ ʦʩʥʘʱʝʥʥʷ ʜʣʷ ʦʮʽʥʢʠ ʢʦʝʬʽʮʽʻʥʪʘ 

ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ. 

 

ʂʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʧʰʝʥʠʮʽ ʚʠʟʥʘʯʘʚʩʷ ʥʘ ʣʘʙʦʨʘʪʦʨʥʽʡ 

ʫʩʪʘʥʦʚʮʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʤʘʪʝʨʽʘʣʽʚ (ʨʠʩ.2.16) ʫ ʣʘʙʦʨʘʪʦʨʽʾ ʊʘʚʨʽʡʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ 

ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. 

ʉʧʦʯʘʪʢʫ ʪʨʝʙʘ  ʚʢʣʶʯʠʪʠ ʪʝʨʤʦʩʪʘʪ 9 ʪʘ ʥʘʛʨʽʚʘʯ 13. ʇʦʪʽʤ ʧʨʦʜʫʢʪ 

ʧʦʤʽʱʘʶʪʴ ʫ ʟʨʘʟʦʢ (ʷʯʝʡʢʫ) 12, ʪʝʧʣʦʽʟʦʣʴʦʚʘʥʠʡ ʟ ʙʽʯʥʠʭ ʩʪʦʨʽʥ. ɿʚʝʨʭʫ ʥʘ 

ʥʴʦʛʦ ʫʢʣʘʜʘʶʪʴ ʛʘʨʷʯʫ ʪʝʨʤʦʧʘʨʫ 3 ʽ ʧʨʠʪʠʩʢʘʶʪʴ ʥʘʛʨʽʚʘʯ, ʟʥʠʟʫ - ʭʦʣʦʜʥʫ 

ʪʝʨʤʦʧʘʨʫ ʽ ʭʦʣʦʜʠʣʴʥʠʢ 11, ʫ ʷʢʦʤʫ ʟʘʢʨʽʧʣʝʥʦ ʜʘʪʯʠʢ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ. 

ɿʘʪʠʩʢʘ̒ʤʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʚʠʥʪʘ ʽ ʚʘʥʪʘʞʽʚ. ʊʘʢʝ ʨʦʟʤʽʱʝʥʥʷ ʥʘʛʨʽʚʘʯʘ 13 

(ʟʚʝʨʭʫ) ʽ ʭʦʣʦʜʠʣʴʥʠʢʘ 11 (ʟʥʠʟʫ) ʚʠʙʨʘʥʦ ʜʣʷ ʚʠʢʣʶʯʝʥʥʷ ʧʦʷʚʠ 

ʢʦʥʚʝʢʪʠʚʥʠʭ ʧʦʪʦʢʽʚ ʪʝʧʣʦʪʠ ʫ ʟʨʘʟʢʫ. 
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ʈʠʩ. 2.16. ʋʩʪʘʥʦʚʢʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ 

ʩʽʣʴʩʴʢʦʛʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʪʝʨʽʘʣʽʚ: 

1 ï ʧʨʠʣʘʜ ʜʣʷ ʚʠʤʽʨʫ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ɯʊʌ-3; 2 ï ʜʘʪʯʠʢ ʪʝʧʣʦʚʦʛʦ 

ʧʦʪʦʢʫ; 3 ï ʪʝʨʤʦʧʘʨʠ ʟ ʧʽʜʣʦʞʢʦʡ; 4 ï ʧʝʨʝʤʠʢʘʯ; 5 ï ʧʦʪʝʥʮʽʦʤʝʪʨ;                       

6 ï ʜʝʢʘʜʥʽ ʧʝʨʝʤʠʢʘʯʽ; 7 ï ʚʽʢʦʥʮʷ ʜʝʢʘʜʥʠʭ ʧʝʨʝʤʠʢʘʯʽʚ; 8 ï ʛʘʣʴʚʘʥʦʤʝʪʨ;               

9 ï ʪʝʨʤʦʩʪʘʪ; 10 ï ʙʣʦʢ ʞʠʚʣʝʥʥʷ; 11 ï ʭʦʣʦʜʠʣʴʥʠʢ; 12 ï ʟʨʘʟʦʢ (ʘʙʦ ʷʯʝʡʢʘ); 

13 ï ʥʘʛʨʽʚʘʯ; 14 ï ʽʥʜʠʢʘʪʦʨ ʪʦʚʱʠʥʠ ʟʨʘʟʢʘ. 

 

ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʩʣʽʜ ʟʚʝʨʪʘʪʠ ʥʘ ʪʦʯʥʽʩʪʴ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʨʘʟʢʘ ʥʘ ʮʝʥʪʨ 

ʭʦʣʦʜʠʣʴʥʠʢʘ 11, ʜʝ ʨʦʟʪʘʰʦʚʘʥʠʡ ʜʘʪʯʠʢ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ, ʘ ʪʘʢʦʞ ʪʦʯʥʽʩʪʴ 

ʫʩʪʘʥʦʚʢʠ ʛʘʨʷʯʦʾ ʪʘ ʭʦʣʦʜʥʦʾ ʪʝʨʤʦʧʘʨ ʥʘ ʮʝʥʪʨ ʟʨʘʟʢʘ. ʅʝ ʜʦʧʫʩʢʘʶʪʴʩʷ 

ʧʦʚʽʪʨʷʥʽ ʟʘʟʦʨʠ ʤʽʞ ʟʨʘʟʢʦʤ, ʯʘʩʪʠʥʘʤʠ ʧʨʠʣʘʜʫ ʽ ʪʝʨʤʦʧʘʨʘʤʠ. ɺʤʠʢʘʻʪʴʩʷ 

ʪʫʤʙʣʝʨ çʤʝʨʝʞʘè ʥʘ ʙʣʦʮʽ ʞʠʚʣʝʥʥʷ 10 ʧʦʪʝʥʮʽʦʤʝʪʨʘ. ʇʽʩʣʷ ʜʦʩʷʛʥʝʥʥʷ 

ʩʪʘʮʽʦʥʘʨʥʦʛʦ ʨʝʞʠʤʫ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʯʝʨʝʟ ʟʨʘʟʦʢ ʟʨʦʙʠʪʠ ʚʠʤʽʨʠ ʪʘ ʟʥʷʪʠ 

ʧʦʢʘʟʘʥʥʷ ʟʥʘʯʝʥʴ ʪʝʨʤʦ-ɽʈʉ ʫ ʚʽʢʦʥʮʷʭ 7 ʜʝʢʘʜʥʠʭ ʧʝʨʝʤʠʢʘʯʽʚ 6. 

ʂʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʚʠʟʥʘʯʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ: 

t

q

D

Ö
=
d

l ,                                                (2.1) 

ʜʝ q ï ʪʝʧʣʦʚʠʡ ʧʦʪʽʢ ʯʝʨʝʟ ʟʨʘʟʦʢ, ɺʪ/ʤ
2
; 

    l ï ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʤʘʪʝʨʽʘʣʫ, ɺʪ/(ʤÖʂ); 

    d ï ʪʦʚʱʠʥʘ ʟʨʘʟʢʘ, ʤ; 

   Dt ï ʨʽʟʥʠʮʷ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʡʦʛʦ ʧʦʚʝʨʭʥʷʭ. 
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 ʑʽʣʴʥʽʩʪʴ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ  

qq kUq Ö=   ,                                               (2.2) 

     ʜʝ qU  ï ʨʦʟʤʽʨ ʪʝʨʤʦ-ɽʈʉ ʜʘʪʯʠʢʘ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ, ʤɺ; 

 qk  ï  ʢʦʝʬʽʮʽʻʥʪ ʜʘʪʯʠʢʘ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ 
ö
ö
÷

õ
æ
æ
ç

å
2ʤʤɺ

ɺʪ
78 , 

ʈʽʟʥʠʮʷ ʪʝʤʧʝʨʘʪʫʨ ʭʦʣʦʜʥʦʾ ʽ ʛʘʨʷʯʦʾ ʧʦʚʝʨʭʦʥʴ ʟʨʘʟʢʘ 

t

t

k

U
t D=D  ,                                                  (2.3) 

     ʜʝ tUD  ï  ʨʦʟʤʽʨ ʪʝʨʤʦ - ɽɼʉ ʜʠʬʝʨʝʥʮʽʡʥʦʾ ʪʝʨʤʦʧʘʨʠ, ʤɺ; 

 tk  ï  ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʤʦʧʘʨʠ (0,083 ʤɺ/
 ʦ
ʉ). 

ʊʝʤʧʝʨʘʪʫʨʘ ʛʘʨʷʯʦʾ ʧʦʚʝʨʭʥʽ ʟʨʘʟʢʘ 

t

t

ʛ
ʢ

U
t ʛ=  ,                                                 (2.4) 

ʜʝ ʛt
U  ï  ʨʦʟʤʽʨ ʪʝʨʤʦ-ɽʈʉ ʛʘʨʷʯʦʾ ʪʝʨʤʦʧʘʨʠ, ʤɺ. 

 ʊʝʤʧʝʨʘʪʫʨʘ ʭʦʣʦʜʥʦʾ ʧʦʚʝʨʭʥʽ  ʟʨʘʟʢʘ  

t

t

x
ʢ

U
t x=  ,                                                   (2.5) 

ʜʝ xtU  ï ʨʦʟʤʽʨ ʪʝʨʤʦ-ɽʈʉ ʭʦʣʦʜʥʦʾ ʪʝʨʤʦʧʘʨʠ, ʤɺ. 

ʉʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ,  ʷʢʘ ʟʽʩʪʘʚʣʝʥʘ ʟʽ ʟʥʘʡʜʝʥʠʤ ʟʥʘʯʝʥʥʷʤ  ʢʦʝʬʽʮʽʻʥʪʘ 

ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ  

2

xʛ
cp

tt
t

+
= .                                                  (2.6) 

ʈʦʟʙʽʞʥʽʩʪʴ ʫ ʟʥʘʯʝʥʥʷʭ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʜʣʷ ʜʚʦʭ ʟʨʘʟʢʽʚ, 

ʟʘʤʽʨʷʥʠʭ ʜʚʦʤʘ ʪʝʨʤʦʧʘʨʘʤʠ, ʥʝ ʧʝʨʝʚʠʱʫʻ 2,5%, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ 

ʧʦʤʠʣʢʠ ʜʦʩʣʽʜʫ 5%. 

 

2.5 ʄʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʽ ʪʝʧʣʦʬʽʟʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʧʨʦʮʝʩʫ ʦʭʦʣʦʜʞʝʥʥʷ 
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2.5.1 ʄʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʚʦʣʦʛʦʩʪʽ ʟʝʨʥʘ. ɺʦʣʦʛʽʩʪʴ ʟʝʨʥʘ ʚʠʟʥʘʯʘʶʪʴ 

ʤʝʪʦʜʦʤ ʚʠʩʫʰʫʚʘʥʥʷ ʚ ʩʫʰʠʣʴʥʽʡ ʰʘʬʽ ʟʛʽʜʥʦ ɻʆʉʊ 12041-82 [36]. ɼʣʷ 

ʘʥʘʣʽʟʫ ʚʽʜʙʠʨʘʶʪʴ ʧʨʦʙʫ ʤʘʩʦʶ ʧʨʠʙʣʠʟʥʦ 50 ʛ, ʧʦʪʽʤ ʨʦʟʤʝʣʶʶʪʴ ʥʘ ʤʣʠʥʢʫ 

ʽ ʩʦʚʢʦʤ ʘʙʦ ʣʦʞʝʯʢʦʶ ʟ ʨʽʟʥʠʭ ʤʽʩʮʴ ʧʨʦʙʠ ʙʝʨʫʪʴ ʚʠʾʤʢʠ ʜʣʷ ʥʘʚʘʞʦʢ ʧʦ 5 ʛ, 

ʷʢʽ ʚʽʜʚʘʞʫʶʪʴ ʫ ʧʦʧʝʨʝʜʥʴʦ ʟʚʘʞʝʥʠʭ ʙʶʢʩʘʭ.  

ɿʝʨʥʘ ʚʠʩʫʰʫʶʪʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 130Áʉ ʧʨʦʪʷʛʦʤ 40 ʭʚ. ʇʽʩʣʷ 

ʚʠʩʫʰʫʚʘʥʥʷ ʟʝʨʥʘ ʧʨʦʪʷʛʦʤ ʟʘʟʥʘʯʝʥʠʭ ʩʪʨʦʢʽʚ ʙʶʢʩʠ ʚʠʡʤʘʶʪʴ ʽʟ ʰʘʬʠ, 

ʟʘʢʨʠʚʘʶʪʴ ʢʨʠʰʢʘʤʠ ʽ ʧʦʤʽʱʘʶʪʴ ʥʘ 15-20 ʭʚ ʫ ʝʢʩʠʢʘʪʦʨ ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ, ʘ 

ʧʦʪʽʤ ʟʚʘʞʫʶʪʴ ʟ ʪʦʯʥʽʩʪʶ ʜʦ 0,01 ʛ.  

ɺʦʣʦʛʽʩʪʴ ʟʝʨʥʘ (ʫ ʚʽʜʩʦʪʢʘʭ) ʜʦʨʽʚʥʶʻ ʚʪʨʘʪʽ ʚʦʣʦʛʠ ʟʝʨʥʦʤ, ʧʦʤʥʦʞʝʥʽʡ 

ʥʘ 100% ʽ ʧʦʜʽʣʝʥʽʡ ʥʘ ʚʝʣʠʯʠʥʫ ʥʘʚʘʞʢʠ.  

ɸʥʘʣʽʟ ʚʚʘʞʘʻʪʴʩʷ ʟʘʢʽʥʯʝʥʠʤ, ʷʢʱʦ ʨʦʟʙʽʞʥʽʩʪʴ ʤʽʞ ʧʘʨʘʣʝʣʴʥʠʤʠ 

ʜʦʩʣʽʜʘʤʠ ʥʝ ʧʝʨʝʚʠʱʫʻ 0,2%, ʚ ʽʥʰʦʤʫ ʨʘʟʽ ʘʥʘʣʽʟ ʧʦʚʪʦʨʶʶʪʴ.  

ʋ ʜʫʞʝ ʚʦʣʦʛʦʤʫ ʟʝʨʥʽ (ʧʦʥʘʜ 20%) ʚʦʣʦʛʽʩʪʴ ʚʠʟʥʘʯʘʶʪʴ ʟ ʧʦʧʝʨʝʜʥʽʤ 

ʧʽʜʩʫʰʫʚʘʥʥʷʤ. ɼʣʷ ʮʴʦʛʦ ʟ ʧʨʦʙʠ ʟʝʨʥʘ ʙʝʨʫʪʴ ʥʘʚʘʞʢʫ 20 ʛ, ʧʦʤʽʱʘʶʪʴ ʫ 

ʥʝʛʣʠʙʦʢʫ ʯʘʰʢʫ ʜʽʘʤʝʪʨʦʤ 8-10 ʩʤ ʽ ʧʽʜʩʫʰʫʶʪʴ ʫ ʩʫʰʠʣʴʥʽʡ ʰʘʬʽ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ 105Áʉ ʧʨʦʪʷʛʦʤ 30 ʭʚ. ʇʦʪʽʤ ʥʘʚʘʞʢʫ ʦʭʦʣʦʜʞʫʶʪʴ ʚ ʝʢʩʠʢʘʪʦʨʽ ʪʘ 

ʟʚʘʞʫʶʪʴ.  

ʇʽʜʩʫʰʝʥʝ ʟʝʨʥʦ ʨʦʟʤʝʣʶʶʪʴ ʽ ʜʘʣʽ ʧʨʦʚʦʜʷʪʴ ʘʥʘʣʽʟ ʚʞʝ ʟʚʠʯʘʡʥʠʤ 

ʩʧʦʩʦʙʦʤ. ɺʦʣʦʛʽʩʪʴ ʟʝʨʥʘ (ʍ) ʨʦʟʨʘʭʦʚʫʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ [24] : 

ʍ = 100 ï (ɹ ï ʙ),      (2.7) 

ʜʝ ɹ ï 20-ʛʨʘʤʦʚʘ ʥʘʚʘʞʢʘ ʥʝʧʦʜʨʽʙʥʝʥʦʛʦ ʟʝʨʥʘ ʧʽʩʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ 

ʧʽʜʩʫʰʫʚʘʥʥʷ;  

    ʙ ï 5-ʛʨʘʤʦʚʘ ʥʘʚʘʞʢʘ ʧʽʩʣʷ ʧʦʚʪʦʨʥʦʛʦ ʚʠʩʫʰʫʚʘʥʥʷ.  

ʋ ʟʚ'ʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʚʠʱʝʟʘʟʥʘʯʝʥʘ ʤʝʪʦʜʠʢʘ ʚʠʤʽʨʶʚʘʥʥʷ ʚʦʣʦʛʦʩʪʽ 

ʪʨʠʚʘʣʘ ʚ ʯʘʩʽ, ʘ ʚ ʨʘʟʽ ʥʘʰʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʦʪʨʽʙʥʘ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʪʘʢʠʭ 

ʚʠʤʽʨʽʚ, ʪʦ ʤʠ ʢʦʨʠʩʪʫʚʘʣʠʩʷ ʚʦʣʦʛʦʤʽʨʦʤ çWile-55è (ʨʠʩ. 2.12).  

ɼʘʥʠʡ ʚʦʣʦʛʦʤʽʨ ʚʠʤʽʨʶʻ ʚʤʽʩʪ ʚʦʣʦʛʠ ʚ ʮʽʣʴʥʠʭ ʟʝʨʥʘʭ, ʥʘʩʽʥʥʽ, ʽ ʷʚʣʷʻ 

ʩʦʙʦʶ ʤʽʢʨʦʧʨʦʮʝʩʦʨʥʠʡ ʝʣʝʢʪʨʦʥʥʠʡ ʧʨʠʣʘʜ, ʷʢʠʡ ʧʦʢʘʟʫʻ ʜʘʥʽ ʥʘ ʜʠʩʧʣʝʾ 

ʱʦʜʦ ʧʨʦʮʝʥʪʥʦʛʦ ʚʤʽʩʪʫ ʚʦʣʦʛʠ ʚ 16 ʨʽʟʥʠʭ ʪʠʧʘʭ ʟʝʨʥʘ ʽ ʥʘʩʽʥʥʷ. 
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ɺʠʤʽʨʶʚʘʥʠʡ ʜʽʘʧʘʟʦʥ ʚʤʽʩʪʫ ʚʦʣʦʛʠ ʚʽʜ 8% ʜʦ 35% (ʚʽʜ 6% ʜʦ 25% ʜʣʷ 

ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ).  

ɺʠʤʽʨʠ ʧʨʦʚʦʜʠʣʠʩʷ ʫ ʪʘʢʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ: 

 ï ʥʘʧʦʚʥʶʚʘʣʠ ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʮʠʣʽʥʜʨ ʟʝʨʥʦʤ ʩʧʦʯʘʪʢʫ ʥʘ ʦʜʥʫ ʯʚʝʨʪʴ, 

ʘʢʫʨʘʪʥʦ ʩʪʨʫʰʫʚʘʣʠ ʪʘ ʧʨʦʜʦʚʞʫʚʘʣʠ ʟʘʧʦʚʥʝʥʥʷ çʜʦ ʢʨʘʾʚè;  

 ï ʧʦʚʝʨʪʘʣʠ ʢʨʠʰʢʫ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʮʠʣʽʥʜʨʘ ʧʦ ʨʽʟʴʙʽ ʟʘ ʛʦʜʠʥʥʠʢʦʚʦʶ 

ʩʪʨʽʣʢʦʶ ʜʦ ʪʠʭ ʧʽʨ, ʧʦʢʠ ʮʝʥʪʨʘʣʴʥʠʡ ʨʫʭʦʤʠʡ ʩʪʨʠʞʝʥʴ ʢʨʠʰʢʠ ʥʝ 

ʟʨʽʚʥʷʻʪʴʩʷ ʟ ʧʣʦʱʠʥʦʶ ʢʨʠʰʢʠ;  

 ï ʟʜʽʡʩʥʶʚʘʣʠ ʚʠʤʽʨ.  

ʆʩʢʽʣʴʢʠ ʚʦʣʦʛʽʩʪʴ ʟʝʨʥʘ ʤʦʞʝ ʚʽʜʨʽʟʥʷʪʠʩʷ ʫ ʨʽʟʥʠʭ ʯʘʩʪʠʥʘʭ ʧʘʨʪʽʾ 

ʟʝʨʥʘ, ʪʦ ʟʜʽʡʩʥʶʚʘʣʠ ʥʝ ʤʝʥʰʝ ʧ'ʷʪʠ ʚʠʤʽʨʶʚʘʥʴ.  

 

2.5.2 ʄʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʟʝʨʥʠʥʠ.  

ʇʣʦʱʫ ʧʦʚʝʨʭʥʽ ʟʝʨʥʠʥʠ Fʟʝʨ. ʚʠʟʥʘʯʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ [2.8]  

( )RlRFʟʝʨ 34 +=p ,     (2.8) 

ʜʝ R ï ʧʨʠʚʝʜʝʥʠʡ ʨʘʜʽʫʩ ʟʝʨʥʠʥʠ;  

     l ï ʜʦʚʞʠʥʘ ʟʝʨʥʠʥʠ, l= 11é15 ʤʤ. 

60

65 ba
R

+
= ,      (2.9) 

ʜʝ ʘ ï ʪʦʚʱʠʥʘ ʟʝʨʥʠʥʠ, ʘ= 4é6 ʤʤ; 

     b ï ʰʠʨʠʥʘ ʟʝʨʥʠʥʠ, b= 7é8, 7 ʤʤ; 

 

2.5.3 ʄʝʪʦʜʠʢʘ ʦʙʨʦʙʢʠ ʫʟʘʛʘʣʴʥʝʥʥʷ ʯʠʩʝʣ ʧʦʜʽʙʥʦʩʪʽ ʧʨʦʮʝʩʫ 

ʦʭʦʣʦʜʞʝʥʥʷ. ʋ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʧʨʦʮʝʩʽ ʤʦʞʥʘ ʚʚʘʞʘʪʠ, ʱʦ ʟʘʛʘʣʴʥʫ 

ʛʽʜʨʦʜʠʥʘʤʽʯʥʫ ʩʠʪʫʘʮʽʶ ʚ ʘʧʘʨʘʪʽ ʤʦʞʝ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʩʫʤʘʨʥʘ ʩʝʨʝʜʥʷ 

ʰʚʠʜʢʽʩʪʴ ʧʦʪʦʢʘ ʭʦʣʦʜʦʘʛʝʥʪʘ ʪʘ ʯʠʩʣʦ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʢʨʠʪʝʨʽʶ ʈʝʡʥʦʣʴʜʩʘ 

(Re).  

ʊʦʤʫ, ʟʘʧʠʩ ʯʠʩʣʘ ʈʝʡʥʦʣʴʜʩʘ ʩʣʽʜ ʤʦʜʠʬʽʢʫʚʘʪʠ, ʧʨʠʚʽʚʰʠ ʡʦʛʦ ʜʦ 

ʭʘʨʘʢʪʝʨʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ ʦʭʦʣʦʜʞʝʥʥʷ ʫ ʚʽʙʨʘʮʽʡʥʦʤʫ ʧʦʣʽ.  
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ʇʨʠʡʥʷʚʰʠ ʚ ʷʢʦʩʪʽ ʭʘʨʘʢʪʝʨʥʦʛʦ ʨʦʟʤʽʨʫ ʩʠʩʪʝʤʠ ï ʜʽʘʤʝʪʨ 

ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʟʝʨʥʠʥʠ), ʘ ʟʘ ʭʘʨʘʢʪʝʨʥʫ ʰʚʠʜʢʽʩʪʴ ï ʯʘʩʪʦʪʫ 

ʧʦʪʦʢʫ, ʤʦʜʠʬʽʢʦʚʘʥʝ ʯʠʩʣʦ ʈʝʡʥʦʣʴʜʩʘ ʥʘʙʫʜʝ ʚʠʛʣʷʜʫ: 

m

r ʇd
Rʝɺ

2

= .       (2.10) 

ʜʝ r ï ʛʫʩʪʠʥʘ ʟʝʨʥʘ, ʢʛ/ʤ
3
; 

     d ï ʜʽʘʤʝʪʨ ʟʝʨʥʽʚʢʠ, ʤ;  

     ʇ ï ʚʝʣʠʯʠʥʘ ʧʦʪʦʢʫ ʭʦʣʦʜʦʥʦʩʽʷ, ʢʛ/ʩ; 

    m ï  ʜʠʥʘʤʽʯʥʘ ʚ'ʷʟʢʽʩʪʴ, ʇʘ ʩ. 

 

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʢʦʥʚʝʢʪʠʚʥʠʤʠ ʪʘ ʤʦʣʝʢʫʣʷʨʥʠʤʠ ʧʨʦʮʝʩʘʤʠ 

ʧʝʨʝʥʦʩʘ ʪʝʧʣʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʯʠʩʣʦʤ ʇʝʢʣʝ (Pe). ʊʘʢʦʞ ʜʘʥʝ ʯʠʩʣʦ 

ʷʚʣʷʻʪʴʩʷ ʢʨʠʪʝʨʽʻʤ ʧʦʜʽʙʥʦʩʪʽ ʜʣʷ ʧʨʦʮʝʩʽʚ ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʪʝʧʣʦʦʙʤʽʥʫ.  

ScRʝPe ɺB Ö= ;         (2.11) 

ʜʝ Sc ï ʯʠʩʣʦ ʐʤʽʜʪʘ; 

D
Sc

n
= ;      (2.12) 

ʜʝ D ï ʢʦʝʬʽʮʽʻʥʪ ʜʠʬʫʟʽʾ (ʚʦʣʦʛʘ ï ʧʦʚʽʪʨʷ); D = 0, 216Ț10
 ï 4

 ʤ
2
/ʩ 

n ï ʢʽʥʝʤʘʪʠʯʥʘ ʚ'ʷʟʢʽʩʪʴ, ʤ2
/ʩ. 

 

ʇʽʜʩʪʘʚʣʷʶʯʠ (2.10) ʽ (2.12) ʫ (2.11), ʦʪʨʠʤʘʻʤʦ: 

D

ʇd
PeB

n

m

r
Ö=

2

,        (2.13) 

D

d
PeB

2r
= .                    (2.14) 

ʄʦʜʠʬʽʢʦʚʘʥʝ ʚʽʙʨʘʮʽʡʥʝ ʯʠʩʣʦ ʉʪʝʥʪʦʥʘ ï ʯʠʩʣʦ ʧʦʜʽʙʥʦʩʪʽ 

dʇ
St

b
= ,      (2.15)  

ʜʝ b ï ʢʦʝʬʽʮʽʻʥʪ ʤʘʩʦʚʽʜʜʘʯʽ ʧʨʠ ʦʭʦʣʦʜʞʝʥʥʽ. 

 

ʄʘʩʘ ʚʠʜʘʣʝʥʦʾ ʚʦʣʦʛʠ ʧʨʠ ʩʫʰʽʥʥʽ ʟʘ ʧʨʦʤʽʞʦʢ ʯʘʩʫ: 

http://uk.wikipedia.org/wiki/%D0%92%27%D1%8F%D0%B7%D0%BA%D1%96%D1%81%D1%82%D1%8C
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)( tb CCFM H -= ,         (2.16) 

ʜʝ F ï ʧʣʦʱʘ ʧʦʚʝʨʭʥʽ ʟʝʨʥʠʥʠ;  

   HC  ï ʢʦʥʮʝʥʪʨʘʮʽʷ ʚʦʣʦʛʠ ʚ ʧʦʚʽʪʨʽ ʚ ʫʤʦʚʘʭ ʥʘʩʠʯʝʥʥʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 

ʧʦʚʽʪʨʷ;  

    tC  ï ʧʦʪʦʯʥʝ ʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʦʣʦʛʠ ʚ ʧʦʚʽʪʨʽ 

 

ʐʫʢʘʥʠʡ ʚʠʨʘʟ ʜʣʷ ʯʠʩʣʘ ʉʪʝʥʪʦʥʘ, ʚ ʫʟʘʛʘʣʴʥʝʥʠʭ ʟʤʽʥʥʠʭ ʥʘʙʫʜʝ 

ʚʠʛʣʷʜʫ: 

kmn
ɺB TʇARʝSt 1= .      (2.17) 

ʜʝ 1ʇ  ï ʙʝʟʨʦʟʤʽʨʥʠʡ ʧʘʨʘʤʝʪʨʠʯʥʠʡ ʢʦʤʧʣʝʢʩ ʟʘʚʘʥʪʘʞʝʥʥʷ; 

ʇ

ɿ

V

V
ʇ =1 ,     (2.18) 

ʜʝ 
ɿV  ï ʦʙôʻʤ ʟʘʚʘʥʪʘʞʝʥʥʷ;  

    ʇV  ï ʦʙôʻʤ ʢʦʥʪʝʡʥʝʨʘ;  

    ʊ ï ʙʝʟʨʦʟʤʽʨʥʘ ʪʝʤʧʝʨʘʪʫʨʘ; 

ʇ

ɿ

ʊ

ʊ
ʊ= ,                                                (2.19) 

ʜʝ 
ɿʊ  ï ʪʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʘ, ʧʽʜ ʯʘʩ ʦʭʦʣʦʜʞʝʥʥʷ ʷʢʦʛʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘ 

ʦʩʥʦʚʽ ʙʘʟʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ; 

   ʇʊ  ï ʧʦʯʘʪʢʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʘ; 

  A, n, m, k ï ʢʦʥʩʪʘʥʪʠ ʚʠʟʥʘʯʝʥʥʷ ʷʢʠʭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʙʘʟʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ. 

 

2.5.4 ɺʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʢʣʝʡʢʦʚʠʥʠ ʫ ʧʰʝʥʠʮʽ. ɸʥʘʣʽʟ ʜʦʩʣʽʜʞʝʥʴ 

ʧʦʢʘʟʫʻ, ʱʦ ʚ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ ʪʦʚʘʨʥʝ ʟʝʨʥʦ ʧʰʝʥʠʮʽ ʢʣʘʩʠʬʽʢʫʻʪʴʩʷ ʟʘ 

ʨʽʟʥʠʤʠ ʦʟʥʘʢʘʤʠ, ʟʘ ʨʽʟʥʠʤʠ ʥʦʨʤʘʤʠ ʷʢʦʩʪʽ ʪʘ ʩʠʩʪʝʤʘʤʠ ʡʦʛʦ ʦʮʽʥʢʠ, 

ʧʨʠʡʥʷʪʠʤʠ ʽ ʯʠʥʥʠʤʠ ʚ ʢʦʥʢʨʝʪʥʽʡ ʢʨʘʾʥʽ ʘʙʦ ʨʝʛʽʦʥʽ. ʇʨʠ ʮʴʦʤʫ ʫʥʽʬʽʢʦʚʘʥʠʭ 

ʥʘ ʫʚʝʩʴ ʩʚʽʪʦʚʠʡ ʨʠʥʦʢ ʢʣʘʩʠʬʽʢʘʮʽʡ ʟʝʨʥʘ ʥʝ ʽʩʥʫʻ, ʪʦʤʫ ʚ ʢʦʞʥʦʤʫ 

ʢʦʥʢʨʝʪʥʦʤʫ ʚʠʧʘʜʢʫ ʚʠʟʥʘʯʘʣʴʥʠʤʠ ʻ ʟʥʘʯʫʱʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ. 
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ʆʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʷʢʽʩʪʴ ʟʝʨʥʘ ʚ ʋʢʨʘʾʥʽ, ʻ 

ʢʽʣʴʢʽʩʪʴ ʽ ʷʢʽʩʪʴ ʢʣʝʡʢʦʚʠʥʠ. ʇʽʜ ʢʣʝʡʢʦʚʠʥʦʶ ʨʦʟʫʤʽʶʪʴ ʚʠʩʦʢʦʛʽʜʨʘʪʦʚʘʥʫ 

ʙʽʣʢʦʚʫ ʨʝʯʦʚʠʥʫ, ɦ ʦ ʩʢʣʘʜʘʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʟ ʛʣʽʘʜʠʥʫ ʽ ʛʣʶʪʝʥʽʥʫ.  

ʅʘʤʠ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʝ ʨʫʯʥʝ ʚʽʜʤʠʚʘʥʥʷ ʢʣʝʡʢʦʚʠʥʠ ʟʘ ʤʝʪʦʜʦʤ ɻʆʉʊ 

13586.1-68 [115, 116, 117]. 

 

2.6 ʆʙʨʦʙʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ 

 

ʇʽʜ ʯʘʩ ʦʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʥʠʢʘʻ 

ʧʦʪʨʝʙʘ ʫ ʧʝʨʝʚʽʨʮʽ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʮʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʘ ʪʘʢʦʞ ʘʜʝʢʚʘʪʥʦʩʪʽ 

ʪʝʦʨʝʪʠʯʥʠʭ ʚʠʩʥʦʚʢʽʚ ʽ ʟʘʣʝʞʥʦʩʪʝʡ. 

ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʦʮʽʥʶʻʤʦ ʟʘ 

ʚʽʨʦʛʽʜʥʦʶ ʡʤʦʚʽʨʥʽʩʪʶ nP  (ʥʘʜʽʡʥʽʩʪʶ) ʘʙʦ ʡʤʦʚʽʨʥʽʩʪʶ ʪʦʛʦ, ʱʦ ʜʽʡʩʥʝ 

ʟʥʘʯʝʥʥʷ ʡʤʦʚʽʨʥʦʩʪʽ ʚʝʣʠʯʠʥʠ ʧʦʪʨʘʧʣʷʻ ʫ ʜʦʚʽʨʯʠʡ ʽʥʪʝʨʚʘʣ: 

1

)(
1

-

-
°=

ä=

N

xx
tm

n

i i

msb  ,                                     (2.20) 

ʜʝ bt  ï ʛʘʨʘʥʪʽʡʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʉʪôʁ ʜʝʥʪʘ ʜʣʷ ʜʦʚʽʨʯʦʾ ʚʽʨʦʛʽʜʥʦʩʪʽ             

(ɻʆʉʊ 8.207-76);  

ms ï ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ (ʜʠʩʧʝʨʩʽʷ) ʚʠʤʽʨʽʚ: 

1

)(
1

-

-
=
ä=

N

xx
n

i i

ms  ,                                            (2.21) 

ʜʝ N  ï ʢʽʣʴʢʽʩʪʴ ʚʠʤʽʨʽʚ;  

ix  ï ʟʥʘʯʝʥʥʷ ʚʠʤʽʨʶʚʘʥʦʾ ʚʝʣʠʯʠʥʠ;                         

x  ï ʩʝʨʝʜʥʴʦʘʨʠʬʤʝʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʚʠʤʽʨʶʚʘʥʦʾ ʚʝʣʠʯʠʥʠ: 

ä=
=

n

i ix
N

x
1

1
 .                                           (2.22) 

ʑʦʙ ʦʪʨʠʤʘʪʠ ʚʽʨʦʛʽʜʥʝ ʟʥʘʯʝʥʥʷ ʚʠʤʽʨʶʚʘʥʠʭ ʚʝʣʠʯʠʥ, ʥʝʦʙʭʽʜʥʫ 

ʢʽʣʴʢʽʩʪʴ ʚʠʤʽʨʽʚ ʧʽʜ ʯʘʩ ʨʦʟʧʦʜʽʣʫ ʧʦʭʠʙʦʢ, ʙʣʠʟʴʢʦʛʦ ʜʦ ʥʦʨʤʘʣʴʥʦʛʦ [141], 

ʚʠʟʥʘʯʘʻʤʦ ʟʘ ʬʦʨʤʫʣʦʶ: 
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ʥ

ʩʪʥ

P

nP
N

-

++
²

1

21
 ,                                          (2.23) 

ʜʝ  ʩʪn  ï ʯʠʩʣʦ ʚʠʤʽʨʽʚ ʽʟ ʛʨʫʙʠʤʠ ʧʦʭʠʙʢʘʤʠ, ʷʢʽ ʚʽʜʢʠʜʘʣʠ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʢʦʤʝʥʜʘʮʽʡ [142], ʚʽʨʦʛʽʜʥʘ ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʙʨʘʥʘ ʚ 

ʽʥʪʝʨʚʘʣʽ (0,8é0,9), ʪʦʜʽ ʧʨʠ 0=ʩʪn  ʤʘʻʤʦ: 

)9.0...8.0(1

)9.0...8.0(1

-

+
²N  .                                          (2.24) 

ʋ ʧʦʜʘʣʴʰʦʤʫ ʟʘ Nʚʽʜʦʤʠʭ ʚʠʤʽʨʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʡʤʦʚʽʨʥʽʩʪʴ nP  ʟʘ 

ʫʤʦʚʠ, ʱʦ ʧʦʭʠʙʢʘ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʥʝ ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ ʚʽʨʦʛʽʜʥʦʛʦ 

ʽʥʪʝʨʚʘʣʫm. ɼʣʷ ʮʴʦʛʦ ʚʠʨʘʭʦʚʫʻʤʦ ʩʝʨʝʜʥʴʦʘʨʠʬʤʝʪʠʯʥʝ ʟʥʘʯʝʥʥʷ os  

ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ms : 

N

m
o

s
s=  ,                                            (2.25) 

ʇʦʪʽʤ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪ ʉʪôʁ ʜʝʥʪʘ: 

ʦ
ʩʪt
s

m
=  .                                              (2.26) 

ʇʽʩʣʷ ʯʦʛʦ, ʟʘ ʚʽʜʦʤʠʤʠ ʩʪt  ʪʘ N  ʚʠʟʥʘʯʘʻʤʦ ʨʦʟʨʘʭʫʥʢʦʚʫ ʚʽʨʦʛʽʜʥʫ 

ʡʤʦʚʽʨʥʽʩʪʴ 1nP . ʗʢʱʦ 1nP  ʚʠʷʚʣʷʻʪʴʩʷ ʥʠʞʯʦʶ ʟʘ ʥʝʦʙʭʽʜʥʫ, ʪʦ ʚʠʟʥʘʯʘʻʤʦ 

ʤʽʥʽʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʚʠʤʽʨʽʚ: 

2

22

min
D

=
btk

N
ɺ

 ,                                         (2.27) 

ʜʝ D ï ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʽʚ; 

ɺk  ï ʢʦʝʬʽʮʽʻʥʪ ʚʘʨʽʘʮʽʾ, ʨʽʚʥʠʡ: 

x
k m
ɺ

s
=  .                                           (2.28) 

ʇʝʨʝʚʽʨʢʫ ʘʜʝʢʚʘʪʥʦʩʪʽ ʪʝʦʨʝʪʠʯʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʧʨʦʚʦʜʠʤʦ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʽʜʭʠʣʝʥʴ, ʟʥʘʯʝʥʴ ʰʫʢʘʥʦʛʦ ʧʘʨʘʤʝʪʨʘ yĔ ʚʽʜ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʚʩʪʘʥʦʚʣʝʥʠʭ ʪʘ ʫʩʝʨʝʜʥʝʥʠʭ y  ʟʘ ʯʠʩʣʦʤ ʧʦʚʪʦʨʝʥʴ ʜʦʩʣʽʜʽʚ , ʱʦ 

ʚʠʨʘʭʦʚʫʶʪʴʩʷ ʟʘ ʪʝʦʨʝʪʠʯʥʠʤʠ ʟʘʣʝʞʥʦʩʪʷʤʠ. 

ʆʮʽʥʢʫ ʚʽʜʭʠʣʝʥʴ ʧʨʦʚʦʜʠʤʦ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʦʨʽʾ ʌʽʰʝʨʘ, ʜʣʷ ʯʦʛʦ 

ʨʦʟʨʘʭʦʚʫʻʤʦ ʝʢʩʪʨʝʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʷ ʌʽʰʝʨʘ ef  ʽ ʧʦʨʽʚʥʶʻʤʦ ʽʟ 
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ʪʝʦʨʝʪʠʯʥʠʤ ʪf , ʷʢʝ ʧʨʠʡʤʘʻʪʴʩʷ ʟʘ ʥʝʦʙʭʽʜʥʦʛʦ ʨʽʚʥ ̫ ʟʥʘʯʫʱʦʩʪʽ. ʗʢʱʦ 

ʪe ff ¢ , ʪʦ ʪʝʦʨʝʪʠʯʥʘ ʟʘʣʝʞʥʽʩʪʴ ʘʜʝʢʚʘʪʥʘ. 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʷ ʌʽʰʝʨʘ ʜʣʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʚʠʤʽʨʽʚ ʚʠʟʥʘʯʘʻʤʦ ʟʘ 

ʟʘʣʝʞʥʽʩʪʶ: 

b

a
e

S

S
f = ,                                              (2.29) 

ʜʝ  aS  ï ʜʠʩʧʝʨʩʽʷ ʘʜʝʢʚʘʪʥʦʩʪʽ, ʷʢʘ ʨʽʚʥʘ: 

 

ä=
-

-
=

N

ia yy
n

m
S

1

2)Ĕ(
1

,                                   (2.30) 

ʜʝ  bS  ï ʜʠʩʧʝʨʩʽʷ ʚʽʜʪʚʦʨʶʚʘʥʦʩʪʽ: 

 

ää= =
-

-
=

N

i

m

u iub yy
lmN

l
S

1 1
)Ĕ(

)(
 ,                        (2.31) 

ʜʝ m ï ʢʽʣʴʢʽʩʪʴ ʧʘʨʘʣʝʣʴʥʠʭ ʜʦʩʣʽʜʽʚ;  

l  ï ʢ̔ ʣʴʢʽʩʪʴ ʟʥʘʯʫʱʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʪʝʦʨʝʪʠʯʥʦʾ ʟʘʣʝʞʥʦʩʪʽ. 

ʊʝʦʨʝʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʷ ʌʽʰʝʨʘ ʧʨʠʡʤʘʻʤʦ ʟʘ ʪʘʙʣʠʮʝʶ ʧʨʠ 

ʚʽʜʧʦʚʽʜʥʠʭ ʩʪʫʧʝʥʷʭ ʚʽʣʴʥʦʩʪʽ 1f   ̔ 2f  ʪʘ ʨʽʚʥʽ ʟʥʘʯʫʱʦʩʪʽ q (ʟʘʟʚʠʯʘʡ q=0,05), 

ʪʦʜʽ: 

11 -=Nf  ,                                          (2.32) 

)1(2 -= mNf  .                                       (2.33) 

ʗʢɦʦ ʪʝʦʨʝʪʠʯʥʽ ʨʦʟʨʘʭʫʥʢʠ ʚʠʷʚʣʷʪʴʩʷ ʥʝʘʜʝʢʚʘʪʥʠʤʠ ʧʦʨʽʚʥʷʥʦ ʟ 

ʜʘʥʠʤʠ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʪʦ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʭʦʜʠʪʠ ʜʦ ʙʽʣʴʰ ʩʢʣʘʜʥʠʭ, 

ʜʦʩʣʽʜʞʫʶʯʠ ʨʘʥʽʰʝ ʧʨʠʡʥʷʪʽ ʧʽʜ ʯʘʩ ʩʢʣʘʜʘʥʥ ̫ʪʝʦʨʝʪʠʯʥʠʭ ʧʨʠʧʫʱʝʥʴ. 

ʈʦʟʨʘʭʫʥʦʢ ʜʦʚʽʨʯʦʛʦ ʽʥʪʝʨʚʘʣʫ ʢʦʝʬʽʮʽʻʥʪʽʚ ʨʝʛʨʝʩʽʾ ʟʜʽʡʩʥʶʚʘʚʩʷ ʟʘ 

ʬʦʨʤʫʣʘʤʠ:  

() )(ʫsTbS ʵi=                                            (2.34) 

()bStbʢʨ Ö=D                                              (2.35) 

ʜʝ S (b) ï  ʧʦʤʠʣʢʘ ʫ ʚʠʟʥʘʯʝʥʥʽ ʚʽʜʧʦʚʽʜʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ;  

T  ̔ï ʨʦʟʨʘʭʫʥʢʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʜʣʷ ʧʣʘʥʽʚ ɹʦʢʩʘ ï ɹʝʥʢʽʥʘ. 

ʇʝʨʝʚʽʨʢʘ ʤʦʜʝʣʝʡ ʥʘ ʘʜʝʢʚʘʪʥʽʩʪʴ ʟʜʽʡʩʥʶʚʘʣʘʩʴ ʟʘ ʢʨʠʪʝʨʽʻʤ ʌʽʰʝʨʘ:  
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F =                                                (2.36)  

ʜʝ 
2

ʥʘs   ï  ʜʠʩʧʝʨʩʽʷ ʥʝʘʜʝʢʚʘʪʥʦʩʪʽ: 
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2                               (2.37)  

ʇʝʨʝʚʽʨʢʘ ʦʜʥʦʨʽʜʥʦʩʪʽ ʜʠʩʧʝʨʩʽʡ ʚʠʢʦʥʫʚʘʣʘʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʨʠʪʝʨʽʶ 

ʂʦʭʨʝʥʘ G: 

ä
=

=
N

i

i

ii

s

s
G

1

2

2)(

                                               (2.38) 

ʗʢʱʦ G <Gʪʘʙʣ ʟʘ ʟʘʜʘʥʦʶ ʚʝʣʠʯʠʥʦ  ʁʧʦʤʠʣʢʠ ʽ ʯʠʩʣʘʤ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ 

f1= n-1 ʽ f2 = N, ʛʽʧʦʪʝʟʘ ʧʨʦ ʦʜʥʦʨʽʜʥʽʩʪʴ ʨʷʜʫ ʜʠʩʧʝʨʩʽʡ ʤʦʞʝ ʙʫʪʠ ʧʨʠʡʥʷʪʘ. 

ʇʨʠ ʦʜʥʦʨʽʜʥʦʩʪʽ ʜʠʩʧʝʨʩʽʡ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʦʮʽʥʢʘ ʫʩʝʨʝʜʥʝʥʦʾ ʜʠʩʧʝʨʩʽʾ 

ʚʽʜʪʚʦʨʶʚʘʥʦʩʪʽ: 

)1(

1

2

2

-
=
ä
=

nN

s

s

N

i

i

y                                          (2.39)  

ɼʣʷ ʦʪʨʠʤʘʥʠʭ ʫ ʨʝʟʫʣʴʪʘʪʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʦʚʝʨʭʦʥʴ ʚʜ̔ʛʫʢʫ ʟ ʤʝʪʦʶ 

ʦʪʨʠʤʘʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʟʝʨʥʘ ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ 

ʩʪʘʪʠʩʪʠʯʥʠʡ ʤʝʪʦʜ ʘʥʘʣʽʟʫ ʛʦʣʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪ[98,99]. ʉʢʣʘʜʘʶʪʴ ʩʝʨʽʶ 

ʣʽʥʽʡʥʠʭ ʢʦʤʙʽʥʘʮʽʡ ʚʩʽʭ ʚʽʜʛʫʢʽʚ, ʷʢʽ ʥʘʟʠʚʘʶʪʴʩʷ ʛʦʣʦʚʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ. 

 ʇʨʠ ʮʴʦʤʫ ʢʦʞʥʘ ʣʽʥʽʡʥʘ ʢʦʤʙʽʥʘʮʽʷ ʤʽʩʪʠʪʴ ʥʘʡʙʽʣʴʰʫ ʯʘʩʪʠʥʫ 

ʜʠʩʧʝʨʩʽʾ ʘʙʦ ʚʘʨʽʘʮʽʾ ʫʩʽʭ ʚʽʜʛʫʢʽʚ ʽ ʚ ʪʦʡ ʞʝ ʯʘʩ ʚʦʥʘ ʣʽʥʽʡʥʦ ʥʝʟʘʣʝʞʥʘ ʚʽʜ 

ʫʩʽʭ ʽʥʰʠʭ ʛʦʣʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪ. ɻʦʣʦʚʥʘ ʢʦʤʧʦʥʝʥʪʘ ʋj ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ 

ʣʽʥʽʡʥʫ ʢʦʤʙʽʥʘʮʽʶ 5 ʟʤʽʥʥʠʭ[171]:  

 

...,13 2, 1,j     ,... ,,22,11 =+++= jppjjj YYYY bbb              (2.40)  

ʜʝ 521 ,...,, bbb ï ʢʦʝʬʽʮʽʻʥʪʠ ʣʽʥʽʡʥʦʾ ʢʦʤʙʽʥʘʮʽʾ. ʈʽʚʥʷʥʥʷ (2.26) ʚʠʨʘʟʠʤʦ ʫ 

ʤʘʪʨʠʯʥʽʡ ʬʦʨʤʽ. ʇʦʟʥʘʯʠʤʦ:  
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YYYY

YYYY

YYYY

YYYY

Y         (2.41)  

ʊʦʜʽ ʛʦʣʦʚʥʫ ʢʦʤʧʦʥʝʥʪʫ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʚ ʤʘʪʨʠʯʥʦʤʫ ʚʠʛʣʷʜʽ:  

bĔʋʋ=                                              (2.42)  

ʧʨʠ ʟʘʜʘʥʦʤʫ ʚʝʢʪʦʨʽ ʟʥʘʯʝʥʴbĔ ʚʠʙʽʨʢʦʚʘ ʜʠʩʧʝʨʩʽʷ ʋ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ:  

bbs ĔĔ2 Sʊ=                                                  (2.43)  

ʜʝ ʊbĔï ʪʨʘʥʩʧʦʥʦʚʘʥʘ ʤʘʪʨʠʮʷ; 

 S ï ʢʦʚʘʨʽʘʮʽʡʥʘ ʤʘʪʨʠʮʷ ʜʣʷ ʋ. 

ʆʩʥʦʚʥʝ ʟʘʚʜʘʥʥʷ ʘʥʘʣʽʟʫ ʛʦʣʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦʙ 

ʟʥʘʡʪʠ ʛʦʣʦʚʥʫ ʢʦʤʧʦʥʝʥʪʫ ʟ ʥʘʡʙʽʣʴʰʦʶ ʜʠʩʧʝʨʩʽʻʶ. ʎʝ ʟʘʚʜʘʥʥʷ ʤʘʻ ʨʽʰʝʥʥʷ 

ʧʨʠ ʥʘʩʪʫʧʥʦʤʫ ʦʙʤʝʞʝʥʥʽ ʚʝʢʪʦʨʘbĔ:  

ʊbĔbĔ= 1Ĕ...ĔĔ 22
2

2
1 =+++ ʨbbb .                                   (2.44) 

ʊʦʜʽ ʧʨʠʧʫʩʪʠʤʦ: 

( ),1ĔĔĔĔ --= bblbbj ʊʊS                                    (2.45) 

ʜʝ ɚ ï ʤʥʦʞʥʠʢ ʃʘʛʨʘʥʞʘ.  

ɺʝʢʪʦʨ ʯʘʩʪʢʦʚʠʭ ʧʦʭʽʜʥʠʭ  

blb
b

j Ĕ2Ĕ2
Ĕ

-=
µ

µ
S                                         (2.46) 

ʧʽʩʣʷ ʧʨʠʨʽʚʥʶʚʘʥʥʷ ʡʦʛʦ ʥʫʣʶ ʟʚʦʜʠʪʴʩʷ ʜʦ ʨʽʚʥʷʥʥʷ  

( ) .0Ĕ=- blIS                                         (2.47)  

ɺʦʥʦ ʤʘʻ ʚʽʜʤʽʥʥʝ ʚʽʜ ʥʫʣʷ ʨʽʰʝʥʥʷ ʪʽʣʴʢʠ ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ 

ʚʠʟʥʘʯʥʠʢ ʤʘʪʨʠʮʽ ʜʦʨʽʚʥʶʻ 0. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʠʟʥʘʯʥʠʢʦʤ ʤʘʪʨʠʮʽ ʻ 

ʘʣʛʝʙʨʘʾʯʥʝ ʨʽʚʥʷʥʥʷ ʱʦʜʦ ɚ. ʊʦʤʫ ʧʦʪʨʽʙʥʦ ʟʥʘʡʪʠ 5 ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ 

ʢʦʨʝʥʽʚ ʢʦʚʘʨʽʘʮʠʦʥʥʦʾ ʤʘʪʨʠʮʽ S. ʄʥʦʞʘʯʠ ʣʽʚʫ ʯʘʩʪʠʥʫ ʨʽʚʥʷʥʥʷ ʥʘ 
ʊbĔʽ 

ʚʨʘʭʦʚʫʶʯʠ, ʱʦ 
ʊbĔbĔ=1, ʙʫʜʝʤʦ ʤʘʪʠ:  
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( ) 0ĔĔĔ =-=- lbbblb SIS ʊʊ     ʘʙʦ   lbb =ĔĔSʊ .                (2.48)  

ʊʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʤʘʢʩʠʤʽʟʫʚʘʪʠ ʜʠʩʧʝʨʩʽʶ, ʚʠʙʠʨʘʻʪʴʩʷ ʥʘʡʙʽʣʴʰʠʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʠʡ ʢʦʨʽʥʴ ʢʦʚʘʨʽʘʮʽʡʥʦʾ ʤʘʪʨʠʮʽ S. ʊʦʜʽ ʧʝʨʰʘ ʛʦʣʦʚʥʘ 

ʢʦʤʧʦʥʝʥʪʘ ʟʘʜʘʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤ (2.34). ɼʨʫʛʘ ʛʦʣʦʚʥʘ ʢʦʤʧʦʥʝʥʪʘ ʟʘʜʘʻʪʴʩʷ 

ʜʨʫʛʠʤ ʟʘ ʚʝʣʠʯʠʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʠʤ ʢʦʨʝʥʝʤ ʽ ʪ. ʜ.  

ʆʩʢʽʣʴʢʠ ʘʥʘʣʽʟ ʛʦʣʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʢʦʚʘʨʽʘʮʽʦʥʥʽʡ 

ʤʘʪʨʠʮʽ S, ʪʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʶʪʴ ʾʾ ʥʘʩʪʫʧʥʽ ʚʣʘʩʪʠʚʦʩʪʽ:  

1. ɺʩʽ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʽ ʢʦʨʝʥʽ ʧʦʟʠʪʠʚʥʽ.  

2. ʉʫʤʘ ʚʩʽʭ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʢʦʨʝʥʽʚ ʜʦʨʽʚʥʶʻ ʩʫʤʽ ʝʣʝʤʝʥʪʽʚ ʥʘ 

ʛʦʣʦʚʥʽʡ ʜʽʘʛʦʥʘʣʽ ʤʘʪʨʠʮʽ S, ʪʦʙʪʦ ʜʦʨʽʚʥʶʻ ʩʣʽʜʫ ʤʘʪʨʠʮʽ trS . 

ä
=

=
5

1i

itrS l                                          (2.49)  

3. ɼʦʙʫʪʦʢ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʢʦʨʝʥʽʚ ʜʦʨʽʚʥʶʻ ʚʠʟʥʘʯʥʠʢʫ ʤʘʪʨʠʮʽ S.  

4. ɺʽʜʥʦʰʝʥʥʷ ʥʘʡʙʽʣʴʰʦʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʦʛʦ ʢʦʨʝʥʷ ʜʦ ʩʣʽʜʫ ʤʘʪʨʠʮʽ S 

ʚʠʟʥʘʯʘʻ ʯʘʩʪʢʫ ʜʠʩʧʝʨʩʽʾ, ʱʦ ʧʨʠʧʘʜʘʻ ʥʘ ʧʝʨʰʫ ʛʦʣʦʚʥʫ ʢʦʤʧʦʥʝʥʪʫ.  

5. ɿʘʟʚʠʯʘʡ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʽ ʢʦʨʝʥʽ ʥʝ ʨʽʚʥʽ ʤʽʞ ʩʦʙʦʶ.  

ʊʘʢ ʷʢ ʚʽʜʛʫʢʠ ʝʢʩʧʝʨʠʤʝʥʪʫ ʤʘʪʨʠʮʽ S ʥʝ ʽʥʚʘʨʽʘʥʪʥʽ ʱʦʜʦ ʟʤʽʥʠ 

ʤʘʩʰʪʘʙʫ, ʪʦ ʟʤʽʥʘ ʦʜʠʥʠʮʽ ʚʠʤʽʨʫ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʤʽʥʠ ʨʦʟʩʽʶʚʘʥʥʷ 

ʙʘʛʘʪʦʚʠʤʽʨʥʦʾ ʚʠʙʽʨʢʠ (ʾʾ ʬʦʨʤʠ ʪʘ ʧʦʣʦʞʝʥʥʷ ʮʝʥʪʨʫ). 

ʇʝʨʝʭʽʜ ʜʦ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ ʟʤʽʥʥʠʭ ʚʠʨʽʰʫʻ ʧʨʦʙʣʝʤʫ ʽʥʪʝʨʧʨʝʪʘʮʽʾ 

ʛʦʣʦʚʥʦʾ ʢʦʤʧʦʥʝʥʪʠ, ʪʘʢ ʷʢ ʚʦʥʠ ʚʠʷʚʣʷʶʪʴʩʷ ʚ ʙʝʟʨʦʟʤʽʨʥʠʭ ʯʠʩʣʘʭ.  
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,                                                 (2.50) 

ʜʝ ii sY , ï ʚʽʜʧʦʚʽʜʥʦ ʩʝʨʝʜʥʷ ʽ ʩʝʨʝʜʥʻ ʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ ʽ-ʪʦʛʦ ʚʽʜʛʫʢʫ. 

ʄʘʪʨʠʮʷ S ʧʝʨʝʭʦʜʠʪʴ ʫ ʢʦʨʝʣʷʮʽʡʥʫ ʤʘʪʨʠʮʶ. ʇʨʠ ʮʴʦʤʫ ʩʫʤʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʢʦʨʝʥʽʚ ʩʪʘʻ ʨʽʚʥʦʶ ʢʽʣʴʢʽʩʪʶ ʚʽʜʛʫʢʽʚ, ʪʘʢ ʷʢ ʫ ʢʦʨʝʣʷʮʽʡʥʦʾ 

ʤʘʪʨʠʮʽ ʥʘ ʛʦʣʦʚʥʽʡ ʜʽʘʛʦʥʘʣʽ ʩʪʦʷʪʴ ʦʜʠʥʠʮʽ.  

ɿʘ ʥʘʷʚʥʦʩʪʽ ʛʦʣʦʚʥʦʛʦ (ʥʘʡʙʽʣʴʰʦʛʦ) ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʦʛʦ ʢʦʨʝʥʷ ʡʦʛʦ 

ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ.  

ɹʫʜʴ-ʷʢʫ ʢʚʘʜʨʘʪʠʯʥʫ ʤʘʪʨʠʮʶ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʚʠʛʣʷʜʽ:  
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1-=UDUA                                          (2.51) 

ʜʝ U ʪʘ U
-1
 ï ʜʝʷʢʘ ʤʘʪʨʠʮʷ ʽ ʟʚʦʨʦʪʥʘ ʾʡ ʤʘʪʨʠʮʷ; 

D ï ʜʽʘʛʦʥʘʣʴʥʘ ʤʘʪʨʠʮʷ, ʱʦ ʟʚʝʪʴʩʷ ʢʘʥʦʥʽʯʥʦ  ʁʬʦʨʤʦʶ ʤʘʪʨʠʮʽ ɸ. 

ʇʨʠʡʥʷʚʰʠ ʷʢ D - ʜʽʘʛʦʥʘʣʴʥʫ ʤʘʪʨʠʮʶ, ʩʢʣʘʜʝʥʫ ʟ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ 

ʢʦʨʝʥʽʚ ʤʘʪʨʠʮʽ ɸ, ʦʪʨʠʤʘʻʤʦ ʚ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ
1-= UUDA kk
. ʇʨʠʧʫʩʪʠʤʦ, ʱʦ 

ɚ1 ï ʛʦʣʦʚʥʠʡ ʢʦʨʽʥʴ, ʧʨʠʯʦʤʫ
k
1l  ʥʘʩʪʽʣʴʢʠ ʙʽʣʴʰʝ ʙʫʜʴ-ʷʢʦʛʦ ʟʽ ʟʥʘʯʝʥʴ, ʱʦ ʾʭ 

ʤʦʞʥʘ ʧʨʠʡʥʷʪʠ ʨʽʚʥʠʤʠ ʥʫʣʶ. ʊʦʜʽ ʰʫʢʘʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʥʘʙʫʜʝ ʚʠʛʣʷʜʫ: 
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ʇʦʤʥʦʞʠʚʰʠ ʣʽʚʫ ʯʘʩʪʠʥʫ ʥʘ ʥʝʥʫʣʴʦʚʠʡ ʚʝʢʪʦʨ, ʦʪʨʠʤʘʻʤʦ ʚʠʨʘʟ: 
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Aw kk
k ml                                         (2.53) 

ʜʝ ä
=

=
5

1

,1

j

jj xvm  ï ʩʢʘʣʷʨʥʘ ʚʝʣʠʯʠʥʘ.  

ɸʥʘʣʦʛʽʯʥʦ ʟʥʘʭʦʜʠʪʴʩʷ 
1

1
-

-=
k

k Aw . ɿ ʚʠʟʥʘʯʝʥʥʷ wk ʚʠʧʣʠʚʘʻ, ʱʦ 

ʚʽʜʥʦʰʝʥʥʷ i-ʪʦʛʦ ʝʣʝʤʝʥʪʘ ʚʝʢʪʦʨʘ wk ʜʦ ʽïʪʦʛʦ ʝʣʝʤʝʥʪʘ 1-kw  ʜʦʨʽʚʥʶʻ 

ʛʦʣʦʚʥʦʤʫ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʦʤʫ ʢʦʨʝʥʶ.  

ʇʝʨʰʫ ʛʦʣʦʚʥʫ ʢʦʤʧʦʥʝʥʪʫ ʚʠʟʥʘʯʘʻʤʦ ʟ ʨʽʰʝʥʥʷ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ 

ʚʠʟʥʘʯʥʠʢʘ ʤʘʪʨʠʮʽ (2.40), ʧʽʜʩʪʘʚʣʷʶʯʠ ʪʫʜʠ ʟʥʘʯʝʥʥʷ ʟʥʘʡʜʝʥʦʛʦ 

ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʦʛʦ ʢʦʨʝʥʷ.  

ɻʦʣʦʚʥʘ ʢʦʤʧʦʥʝʥʪʘ ʷʚʣʷʻ ʩʦʙʦʶ ʜʝʷʢʫ ʣʽʥʽʡʥʫ ʢʦʤʙʽʥʘʮʽʶ ʧ'ʷʪʠ 

ʟʤʽʥʥʠʭ:  
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ʋj =ä
=

5

1j
                                            (2.54)  

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʢʦʝʬʽʮʽʻʥʪʽʚ ʨʽʚʥʷʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʛʦʣʦʚʥʠʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʠʡ ʢʦʨʽʥʴ ʢʦʨʝʣʷʮʽʡʥʦʾ ʤʘʪʨʠʮʽ. ʎʝ ʥʘʡʙʽʣʴʰʠʡ ʟ ʫʩʽʭ ʢʦʨʝʥʽʚ. 

ɺʽʥ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʥʘʩʪʫʧʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʜʣʷ ʢʦʨʝʣʷʮʽʡʥʦʾ ʤʘʪʨʠʮʽ: ʫʩʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʽ ʢʦʨʝʥʽ ʤʘʪʨʠʮʽ ʧʦʟʠʪʠʚʥʽ; ʩʫʤʘ ʝʣʝʤʝʥʪʽʚ ʛʦʣʦʚʥʦʾ ʜʽʘʛʦʥʘʣʽ 

ʜʦʨʽʚʥʶʻ ʩʫʤʽ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʢʦʨʝʥʽʚ; ʢ̫ʱʦ ʧʦʩʣʽʜʦʚʥʦ ʤʥʦʞʠʪʠ ʤʘʪʨʠʮʽ ɸ, 

ɸ
2
, ɸ

3
, ʽ ʪ.ʜ. ʥʘ ʜʦʚʽʣʴʥʠʡ ʚʝʢʪʦʨ, ʪʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʚʽʜʧʦʚʽʜʥʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʚʝʢʪʦʨʽʚ ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ ʟʥʘʯʝʥʥʷ ʛʦʣʦʚʥʦʛʦ 

ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʦʛʦ ʢʦʨʝʥʷ. ɼʘʣʽ ʟʥʘʭʦʜʠʤʦ ʜʦʙʫʪʦʢ ʜʦʚʽʣʴʥʦʛʦ ʚʝʢʪʦʨʘ ʉ ʥʘ 

ʤʘʪʨʠʮʶ ɸ ʚ ʩʪʫʧʝʥʽ ʽ. 

ʊʘʢʦʞ ʧʽʜ ʯʘʩ ʦʙʨʦʙʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʤʝʪʦʜʠ 

ʛʨʘʬʽʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ, ʷʢʽ ʜʘʶʪʴ ʥʘʡʙʽʣʴʰ ʥʘʦʯʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʨʝʟʫʣʴʪʘʪʠ 

ʝʢʩʧʝʨʠʤʝʥʪʫ, ʜʦʟʚʦʣʷʶʪʴ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ ʬʽʟʠʯʥʫ ʩʫʪʥʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ 

ʧʨʦʮʝʩʫ, ʚʠʷʚʠʪʠ ʟʘʛʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʟʘʣʝʞʥʦʩʪʽ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʝʨʝʤʽʥʥʠʭ ʚʝʣʠʯʠʥ, ʚʩʪʘʥʦʚʠʪʠ ʥʘʷʚʥʽʩʪʴ ʝʢʩʪʨʝʤʫʤʽʚ ʬʫʥʢʮʽʾ. 

ʇʨʠ ʮʴʦʤʫ ʦʪʨʠʤʘʥʽ ʪʦʯʢʠ ʥʘ ʛʨʘʬʽʢʫ ʟô̒ ʜʥʫʻʤʦ ʧʣʘʚʥʦʶ ʣʽʥʽʻʶ ʪʘʢ, ʱʦʙ ʚʦʥʘ 

ʧʨʦʭʦʜʠʣʘ ʱʦʥʘʡʙʣʠʞʯʝ ʜʦ ʫʩʽʭ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʪʦʯʦʢ, ʦʩʢʽʣʴʢʠ ʙʽʣʴʰʽʩʪʴ 

ʬʫʥʢʮʽʡ ʤʘʶʪʴ ʧʣʘʚʥʠʡ ʭʘʨʘʢʪʝʨ. 

 

2.7 ɺʠʩʥʦʚʢʠ ʜʦ 2 ʨʦʟʜʽʣʫ 

1.ɺʠʟʥʘʯʝʥʽ ʤʝʪʦʜʠʢʠ ʪʘ ʧʨʦʛʨʘʤʘ ʜʦʩʣʽʜʞʝʥ,ɹ ʷʢ ̔ ʧʝʨʝʜʙʘʯʘʶʪʴ 

ʩʪʨʫʢʪʫʨʫ ʪʘ ʘʣʛʦʨʠʪʤ ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥ ̫ ʦʧʪʠʤʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʽ ʨʘʮʽʦʥʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʨʦʟʨʦʙʣʝʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ ʢʦʤʧʣʝʢʩʫ ʦʟʥʘʯʝʥʠʭ ʧʨʦʮʝʩʽʚ. 

2. ʈʦʟʨʦʙʣʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ʤʦʜʝʣʴ ʩʭʦʚʠʱʘ ʟʝʨʥʦʚʦʾ ʧʨʦʜʫʢʮʽʾ,  ʱʦ 

ʜʘʻ ʟʤʦʛʫ ʟʜʽʡʩʥʶʚʘʪʠ ʢʦʤʧʣʝʢʩʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʚʧʣʠʚ ʟʘ ʽʥʪʝʥʩʠʚʥʦ ʾʦʙʨʦʙʢʠ 

ʟʝʨʥʦʚʦʾ ʤʘʩʠ. 

3. ʈʦʟʨʦʙʣʝʥʦ ʫʩʪʘʥʦʚʢʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʘ ʪʘʢʦʞ ʩʬʦʨʤʦʚʘʥʦ ʢʦʤʧ'ʶʪʝʨʥʫ ʽʤʽʪʘʮʽʡʥʫ 
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ʤʦʜʝʣʴ ʨʦʟʨʦʙʣʝʥʦʛʦ ʟʝʨʥʦʩʭʦʚʠʱʘ ʪʘ ʧʨʦʪʽʢʘʥʥʷ ʫ ʥʴʦʤʫ ʧʨʦʮʝʩʫ ʟʙʝʨʽʛʘʥʥʷ 

ʟʝʨʥʦʚʦʾ ʤʘʩʠ. 

4. ʆʙˇʨʫʥʪʦʚʘʥʽ ʢʨʠʪʝʨʽʾ ʦʮʽʥʢʠ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ, 

ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʟʤʽʥʠ ʷʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʨʦʙʣʶʚʘʥʦʾ 

ʧʨʦʜʫʢʮʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʨʦʮʝʩʫ, ʟʦʢʨʝʤʘ, ʚʦʣʦʛʦʩʪ̔, ʧʣʦʱ ̔ʧʦʚʝʨʭʥʽ ʟʝʨʥʘ ʪʘ 

ʚʤʽʩʪʫ ʢʣʝʡʢʦʚʠʥʠ, ʷʢ ʦʩʥʦʚʥʦʛʦ ʬʘʢʪʦʨʘ ʷʢʽʩʥʦʾ ʭʣʽʙʦʧʝʢʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ 
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ʈʆɿɼɯʃ 3 

ʊɽʆʈɽʊʀʏʅɯ ɿɸʉɸɼʀ ʇʈʆʎɽʉʋ ɿɹɽʈɯɻɸʅʅʗ ɿɽʈʅʆɺʆɰ 

ʇʈʆɼʋʂʎɯɰ ɺ ʆʍʆʃʆɼɾʋɺɸʃʔʅʀʍ ʋʄʆɺɸʍ 

3.1 ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯ ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʇʝʨʝʜʫʤʦʚʠ ʪʘ 

ʧʨʠʧʫʱʝʥʥʷ. 

 

ʆʜʥʠʤ ʟ ʝʬʝʢʪʠʚʥʠʭ ʩʧʦʩʦʙʽʚ, ʷʢ ʟ ʪʦʯʢʠ ʟʦʨʫ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʩʘʤʦʛʦ 

ʧʨʦʮʝʩʫ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ, ʪʘʢ ʽ ʟʙʝʨʝʞʝʥʥʷ ʷʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʦʙʨʦʙʣʶʚʘʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʻ ʘʢʪʠʚʥʠʡ ʩʧʦʩʽʙ ʟʙʝʨʽʛʘʥʥʷ ʧʨʦʜʫʢʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʝʥʪʠʣʶʚʘʥʥʷ ʩʠʨʦʚʠʥʠ ʟ ʧʦʥʠʞʝʥʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ ʭʦʣʦʜʦʥʦʩʽʷ 

[76,78,80,151,159]. 

ʊʝʧʣʦʦʙʤʽʥ ʚ ʦʙʨʦʙʣʶʚʘʥʽʡ ʧʨʦʜʫʢʮʽʾ ʟʘ ʜʘʥʦʛʦ ʩʧʦʩʦʙʫ ʷʚʣʷʻ ʩʦʙʦʶ 

ʩʢʣʘʜʥʝ ʷʚʠʱʝ, ʧʦʚ'ʷʟʘʥʝ ʟ ʦʜʥʦʯʘʩʥʠʤ ʧʝʨʝʥʝʩʝʥʥʷʤ ʪʝʧʣʦʪʠ ʪʘ ʤʘʩʠ 

ʨʝʯʦʚʠʥʠ, ʜʝ ʚʨʘʭʦʚʫʻʪʴʩʷ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʚʠʟʥʘʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʧʨʠ ʮʴʦʤʫ 

ʥʘʡʙʽʣʴʰʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʶʪʴ ʷʢ ʪʝʧʣʦʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʢʦʥʪʘʢʪʥʦʛʦ 

ʭʦʣʦʜʦʥʦʩʽʷ, ʪʘʢ ʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʘʤʦʛʦ ʧʨʦʜʫʢʪʫ. ɺʨʘʭʫʚʘʥʥʷ ʚʩʽʭ 

ʮʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʦʮʝʩ ʪʝʧʣʦʦʙʤʽʥʫ ʧʨʠ ʨʦʟʨʦʙʣʝʥʦʤʫ ʩʧʦʩʦʙʽ 

ʟʙʝʨʽʛʘʥʥʷ, ʪʘ ʾʭ ʘʥʘʣʽʪʠʯʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʻ ʜʫʞʝ ʚʘʞʥʠʤ ʥʝ ʣʠʰʝ ʚ 

ʪʝʦʨʝʪʠʯʥʦʤʫ, ʘ ʡ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʧʣʘʥʽ. 

ʆʩʥʦʚʥʠʤ ʧʘʨʘʤʝʪʨʦʤ ʫ ʧʨʦʮʝʩʽ ʦʭʦʣʦʜʞʝʥʥʷ ʧʨʠ ʦʙʨʦʙʮʽ ʟʝʨʥʦʚʦʾ 

ʧʨʦʜʫʢʮʽʾ ʟʘ ʫʤʦʚʠ ʘʢʪʠʚʥʦʛʦ ʚʝʥʪʠʣʶʚʘʥʥʷ ʻ ʪʝʤʧʝʨʘʪʫʨʘ ʪʘ ʚʦʣʦʛʽʩʪʴ 

ʧʨʦʜʫʢʪʫ, ʷʢʽ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʦʩʥʦʚʥʽ ʯʠʥʥʠʢʠ ʜʣʷ ʢʽʥʮʝʚʦʛʦ ʬʦʨʤʫʚʘʥʥʷ 

ʢʣʝʡʢʦʚʠʥʠ ʚ ʟʝʨʥʠʥʽ. ʊʦʤʫ ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʟʘʚʜʘʥʴ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʦʮʝʩʫ 

ʟʙʝʨʽʛʘʥʥʷ ʧʨʠ ʦʟʥʘʯʝʥʦʤʫ ʩʧʦʩʦʙʽ ʦʙʨʦʙʢʠ ʻ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ 

ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʘʨʘʤʝʪʨʽʚ 

ʭʦʣʦʜʦʥʦʩʽʷ, ʫʤʦʚ ʡʦʛʦ ʧʽʜʚʝʜʝʥʥʷ ʜʦ ʧʨʦʜʫʢʪʫ ʪʘ ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʦʙʨʦʙʣʶʚʘʥʦʾ ʩʠʨʦʚʠʥʠ. 

ɼʨʫʛʝ ʧʨʠʧʫʱʝʥʥʷ ʧʦʣʷʛʘʻ ʚ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʩʠʩʪʝʤʠ ʷʢ ʪʽʻʾ, 

ʱʦ ʤʽʩʪʠʪʴ ʫ ʷʢʦʩʪʽ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʚʝʨʜʫ ʩʠʧʢʫ ʬʘʟʫ, ʤʽʞ 

ʯʘʩʪʢʘʤʠ ʷʢʦʾ ʟʦʩʝʨʝʜʞʝʥʽ ʧʨʦʰʘʨʢʠ, ʟʘʧʦʚʥʝʥʽ ʧʦʚʽʪʨʷʤ. ʈʽʚʥʦʚʘʞʥʘ 
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ʬʽʢʩʦʚʘʥʘ ʪʦʚʱʠʥʘ ʪʘʢʦʛʦ ʧʨʦʰʘʨʢʫ ʚʽʜʧʦʚʽʜʘʻ ʤʽʥʽʤʫʤʫ ʧʦʚʝʨʭʥʝʚʦʾ ʝʥʝʨʛʽʾ. 

ʊʘʢʫ ʩʠʩʪʝʤʫ ʤʦʞʥʘ ʟ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʦʶ ʚʽʨʦʛʽʜʥʽʩʪʶ ʥʘʟʚʘʪʠ ʩʪʨʫʢʪʫʨʦʶ ʟ 

ʢʦʘʛʫʣʷʮʽʡʥʠʤʠ ʢʦʥʪʘʢʪʘʤʠ.  

ʂʦʥʪʘʢʪʠ ʜʘʥʦʛʦ ʪʠʧʫ ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʽʩʪʶ ʚʽʜʥʦʚʣʶʶʪʴʩʷ ʧʽʩʣʷ 

ʨʫʡʥʫʚʘʥʥʷ ʟʘ ʤʽʮʥʽʩʪʶ, ʱʦ ʜʦʩʠʪʴ ʚʘʞʣʠʚʦ ʜʣʷ ʤʘʩʦʦʙʤʽʥʥʠʭ ʭʽʤʽʢʦ ï 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʭʘʨʯʦʚʠʭ ʜʠʩʧʝʨʩʥʠʭ ʩʠʩʪʝʤʘʭ.  

ʇʨʦʮʝʩʠ ʘʢʪʠʚʥʦʛʦ ʟʙʝʨʝʞʝʥʥʷ ʟʝʨʥʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ 

ʤʘʩʦʦʙʤʽʥʫ ʚ ʩʪʨʫʢʪʫʨʘʭ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʪʚʝʨʜʦʾ ʬʘʟʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʧʝʨʝʚʘʞʥʦ ʟʤʽʥʦʶ ʾʭ ʩʪʨʫʢʪʫʨʥʦ ï ʤʝʭʘʥʽʯʥʠʭ ʘʙʦ ʨʝʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ.  

 

3.2. ʂʽʥʝʪʠʯʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʨʦʮʝʩʫ ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʪʝʧʣʦʦʙʤʽʥʫ 

ʟʝʨʥʦʚʦʾ ʧʨʦʜʫʢʮʽʾ 

 

ʂʦʥʚʝʢʪʠʚʥʠʡ ʪʝʧʣʦʦʙʤʽʥ ʫ ʰʘʨʽ ʟʝʨʥʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʻ ʩʢʣʘʜʥʠʤ ʧʨʦʮʝʩʦʤ 

ʦʜʥʦʯʘʩʥʦʛʦ ʧʝʨʝʥʝʩʝʥʥʷ ʪʝʧʣʘ ʪʘ ʤʘʩʠ, ʷʢʠʡ ʦʧʠʩʫʻʪʴʩʷ ʩʢʣʘʜʥʦʶ ʩʠʩʪʝʤʦʶ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ [33,73,73,113]. ʈʽʰʝʥʥʷ ʾʭ ʦʪʨʠʤʘʥʦ ʣʠʰʝ ʜʣʷ ʪʽʣ 

ʢʣʘʩʠʯʥʦʾ ʬʦʨʤʠ. ʊʦʤʫ ʜʣʷ ʚʠʨʽʰʝʥʥ ̫ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ ʧʨʠ ʦʧʠʩʽ ʜʘʥʦʛʦ  

ʧʨʦʮʝʩʫ ʟʘ ʫʤʦʚʠ ʘʢʪʠʚʥʦʛʦ ʚʝʥʪʠʣʶʚʘʥʥʷ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʧʨʦʱʝʥʠʡ 

ʤʝʭʘʥʽʟʤ ʪʝʧʣʦʦʙʤʽʥʫ ʤʽʞ ʦʙʨʦʙʣʶʚʘʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʪʘ ʭʦʣʦʜʦʥʦʩʽʻʤ. 

ɼʣʷ ʦʧʠʩʫ ʧʨʦʮʝʩʽʚ ʟʤʽʥʠ ʚʦʣʦʛʦʚʤʽʩʪʫ ʟʝʨʥʘ ʽ ʭʦʣʦʜʦʥʦʩʽʷ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʘʥʘʣʽʪʠʯʥʽ ʜʠʬʝʨʝʥʮʽʘʣʴʥʽ ʨʽʚʥʷʥʥʷ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʙʘʣʘʥʩʫ ʪʘ 

ʤʘʩʦʦʙʤʽʥʫ. 

ʋ ʙʝʟʧʝʨʝʨʚʥʦ ʜʽʶʯʦʤʫ ʢʦʤʧʣʝʢʩʽ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʦʧʨʦʜʫʢʮʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʦʩʪʽʡʥʘ ʚʟʘʻʤʦʜʽ ̫ ʭʦʣʦʜʦʥʦʩʽʷ ʟ ʟʝʨʥʦʤ. ɿʘ ʧʝʚʥʠʭ ʫʤʦʚ ʜʣ̫ ʩʧʨʦʱʝʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʦʧʠʩʫ ʤʦʞʥʘ ʜʦʧʫʩʪʠʪʠ ʣʽʥʽʡʥʠʡ ʭʘʨʘʢʪʝʨ ʨʦʟʧʦʜʽʣʫ ʧʘʨʘʤʝʪʨʽʚ 

ʟʘ ʚʠʩʦʪʦ  ʁ ʘʥʛʘʨʘ. ʇʨʠ ʪʘʢʦʤʫ ʩʧʨʦʱʝʥʥʽ ʜʣʷ ʦʧʠʩʫ ʜʠʥʘʤʽʢʠ ʧʨʦʮʝʩʫ 

ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʦʭʦʣʦʜʞʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʧʨʠʡʥʷʪʘ ʤʦʜʝʣʴ ʧʨʦʪʦʯʥʦʛʦ ʨʝʘʢʪʦʨʘ 

ʽʜʝʘʣʴʥʦʛʦ ʧʝʨʝʤʽʰʫʚʘʥʥʷ [153]. 

ʄʘʪʝʤʘʪʠʯʥʠʡ ʦʧʠʩ ʧʨʦʮʝʩʫ ʦʭʦʣʦʜʞʝʥʥʷ ʟʝʨʥʘ ʪʘ ʭʦʣʦʜʦʥʦʩʽʷ              

ʩʢʣʘʜʝʥʦ ʫ ʚʠʛʣʷʜʽ ʨʽʚʥʷʥʴ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʽʚ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʚʠʭʦʜʽ 
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ʧʨʠ ʥʘʩʪʫʧʥʠʭ ʧʨʠʧʫʱʝʥʥʷʭ: ʨʫʰʽʡʥʦʶ ʩʠʣʦʶ ʧʨʦʮʝʩʫ ʪʝʧʣʦʦʙʤʽʥʫ ʧʨʠ 

ʦʭʦʣʦʜʞʝʥʥ̔ ʧʨʠʡʥʷʪʘ ʨʽʟʥʠʮʷ ʪʝʤʧʝʨʘʪʫʨʠ ʟʝʨʥʘ ʪʘ ʭʦʣʦʜʦʥʦʩʽʷ, ʨʽʟʥʠʮʷ 

ʧʘʨʮʽʘʣʴʥʠʭ ʪʠʩʢʽʚ ʥʘ ʧʦʚʝʨʭʥʽ ʤʘʪʝʨʽʘʣʫ ʪʘ ʭʦʣʦʜʦʥʦʩʽʷ; ʛʨʘʜʽʻʥʪʘʤʠ 

ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ ʧʦ ʚʠʩʦʪʽ ʽ ʧʦʧʝʨʝʯʥʦʤʫ ʧʝʨʝʨʽʟʫ ʥʝʭʪʫʻʤʦ. ʆʭʦʣʦʜʞʝʥʥʷ 

ʟʝʨʥʘ ʧʨʠʡʤʘʻʤʦ ʙʝʟʛʨʘʜʽʻʥʪʥʠʤ. 

ʇʨʦʮʝʩ ʦʭʦʣʦʜʞʝʥʥʷ ʫ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʦʧʠʰʝʪʴʩʷ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʤʠ 

ʨʽʚʥʷʥʥʷʤʠ: 

( ) ( ) ( )BTFpvpv ttFktfttCG
d

dt
Cm -ÖSÖ-Q-ÖÖ--ÖÖ=Ö a
t

21
2 ,   (3.1) 

( ) ( ) ()( ) r
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P
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d

d
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ʙ

vʥFFzzzz
¡ÖÖ-QÖÖÖ-Q-ÖÖ+Q-QÖÖ=

Q
Ö ba

t
21

2 ,        (3.2) 
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2 ,  (3.3) 

( ) ()( ) 3
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2 10ÖÖ-QÖÖÖ--Ö=-

ʙ

vʥFvv
P

P
ʈʈfddG

d

dd
m b

t
,   (3.4) 

( )215,0 ttt +Ö= ; ( )215,0 Q+QÖ=Q ; ( )215,0 ddd +Ö= ,   (3.5) 

ʜʝ vm - ʤʘʩʘ ʧʦʚʽʪʨʷ ʚ ʦʙʩʷʟʽ ʟʝʨʥʦʩʭʦʚʠʱʽ, ʢʛ; 

pC - ʧʠʪʦʤʘ ʪʝʧʣʦʻʤʥʽʩʪʴ ʭʦʣʦʜʦʥʦʩʽʷ , ɼʞ
 
/ʢʛ □ ʉ; 

1t 2̔t  - ʪʝʤʧʝʨʘʪʫʨʘ ʭʦʣʦʜʦʥʦʩʽʷ ʥʘ ʚʭʦʜʽ ʪʘ ʥʘ ʚʠʭʦʜʽ ʟ ʟʝʨʥʦʩʭʦʚʠʱʘ Á ʉ; 

vG -ʦʙ'ʻʤʥʽ ʚʠʪʨʘʪʠ ʧʦʚʽʪʨʷ ʘʛʝʥʪʘ, ʢʛ/ʩ; 

a-ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʦʙʤʽʥʫ ʤʽʞ ʟʝʨʥʦʤ ʽ ʭʦʣʦʜʦʥʦʩʽʻʤ, ɺʪ/ʤ
2
 Áʉ; 

Ff -ʟʘʛʘʣʴʥʘ ʧʣʦʱʠʥʘ ʧʦʚʝʨʭʥʽ ʟʝʨʥʘ, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ,
 
ʤ

2
; 

ʥʈ - ʧʘʨʮʽʘʣʴʥʠʡ ʪʠʩʢ ʥʘ ʧʦʚʝʨʭʥ ʁʟʝʨʥʘ; 

Q - ʩʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʭʦʣʦʜʦʥʦʩʽʷ, □ ʉ; 

1Qʽ 2Q  - ʧʦʯʘʪʢʦʚʘ ʪʘ ʢʽʥʮʝʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ; 

Tk  - ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʚʽʜ ʭʦʣʦʜʦʥʦʩʽʷ ʜʦ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ɺʪ / ʤ
2
Ŀ□ ʉ; 

FS -  ʩʫʤʘʨʥʘ ʧʣʦʱʘ ʩʪʽʥʦʢ ʟʝʨʥʦʩʭʦʚʠʱʘ ʤ 
2
; 

Bt  - ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʫ ʧʨʠʤʽʱʝʥʥʽ, □ ʉ. 
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zm  - ʚʘʛʘ ʟʝʨʥʘ,ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʟʝʨʥʦʩʭʦʚʠʱʽ, ʢʛ; 

zC  - ʧʠʪʦʤʘ ʪʝʧʣʦʻʤʥʽʩʪʴ ʟʝʨʥʘ, ɼʞ
 
/ ʢʛ. □ ʉ; 

zG  - ʚʠʪʨʘʪʘ ʟʝʨʥʘ, ʢʛ/ʩ; 

b - ʢʦʝʬʽʮʽʻʥʪ ʤʘʩʦʦʙʤʽʥʫ, ʢʛ/ʤ
2
Ŀʇʘ ʩ; 

d  - ʩʝʨʝʜʥʽʡ ʚʦʣʦʛʦʚʤʽʩʪ ʭʦʣʦʜʦʥʦʩʽʷ , ʛ/ʢʛ (ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ); 

1d  ʽ 2d  -  ʧʦʯʘʪʢʦʚʠʡ ʪʘ ʢʽʥʮʝʚʠʡ ʚʦʣʦʛʦʚʤʽʩʪ ʭʦʣʦʜʦʥʦʩʽʷ, ʛ/ʢʛ (ʩʫʭʦʾ 

ʨʝʯʦʚʠʥʠ); 

vʈ- ʧʘʨʮʽʘʣʴʥʠʡ ʪʠʩʢ ʭʦʣʦʜʦʥʦʩʽʷ, ʅ / ʤ
2
; 

zom  -ʚʘʛʘ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʛʦ ʟʝʨʥʘ ʚ ʟʝʨʥʦʩʭʦʚʠʱʽ, ʢʛ; 

zoG  -  ʚʠʭʽʜ ʘʙʩʦʣʶʪʥʦ ʟʙʝʨʝʞʝʥʦʛʦ ʟʝʨʥʘ, ʢʛ / ʩ; 

r¡-ʚʽʣʴʥʘ ʪʝʧʣʦʪʘ ʧʘʨʦʫʪʚʦʨʝʥʥʷ, ɼʞ / ʢʛ; 

1U ʽ2U  - ʚʦʣʦʛʦʚʤʽʩʪ ʟʝʨʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ ʚʭʦʜʽ ʽ ʥʘ ʚʠʭʦʜʽ ʟ 

ʟʝʨʥʦʩʭʦʚʠʱʘ, ʢʛ / ʢʛ (ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʮʝʩʠ ʪʝʧʣʦ- ʽ ʤʘʩʦʦʙʤʽʥʫ ʧʨʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦʤʫ ʩʧʦʩʦʙʽ 

ʟʙʝʨʽʛʘʥʥʷ ʦʧʠʩʫʶʪʴʩʷ ʩʠʩʪʝʤʦʶ. 

ɺʽʜʦʤʦ, ʱʦ ʧʨʦʮʝʩ ʤʘʩʦʦʙʤʽʥʫ ʟʝʨʥʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʟʙʽʣʴʰʫʻʪʴʩʷ ʟʽ 

ʟʙʽʣʴʰʝʥʥʷʤ ʨʽʟʥʠʮʽ ʧʘʨʮʽʘʣʴʥʠʭ ʪʠʩʢʽʚ ʧʘʨʽʚ ʚʦʜʠ ʥʘ ʧʦʚʝʨʭʥʽ ʟʝʨʥʘ ʪʘ 

ʧʦʚʽʪʨʷ, ʘ ʪʘʢʦʞ ʚʽʜ ʡʦʛʦ ʰʚʠʜʢʦʩʪʽ ʧʦʪʦʢʫ ʚ ʟʝʨʥʦʚʦʤʫ ʰʘʨʽ. ʇʽʜʚʠʱʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʝʨʭʥʽ ʚʦʣʦʛʦʛʦ ʪʽʣʘ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷʤ ʥʘʩʠʯʝʥʦʾ 

ʚʦʜʷʥʦʾ ʧʘʨʠ, ʘ, ʦʪʞʝ, ʽ ʨʽʟʥʠʮʽ ʥʘʩʠʯʝʥʦʾ ʚʦʜʷʥʦʾ ʧʘʨʠ ʽ ʚʦʜʷʥʦʾ ʧʘʨʠ ʚ ʧʦʚʽʪʨʽ. 

ɿʘʣʝʞʥʽʩʪʴ ʧʘʨʮʽʘʣʴʥʦʛʦ ʪʠʩʢʫ ʚʦʜʷʥʦʾ ʧʘʨʠ ʥʘ ʧʦʚʝʨʭʥʽ ʟʝʨʥʘ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ 

ʘʧʧʨʦʢʩʠʤʦʚʘʥʘ ʣʽʥʽʡʥʠʤ ʚʠʨʘʟʦʤ: 

() caʈʥ -QÖ=QÖ ,                                                (3.6) 

ʜʝ ca,  - ʢʦʝʬʽʮʽʻʥʪʠ ʟ ʨʦʟʤʽʨʥʽʩʪʶ: ʇʘ/Áʉ, ʇʘ, ʚʽʜʧʦʚʽʜʥʦ. 

 

ɿʘʣʝʞʥʽʩʪʴ ʧʘʨʮʽʘʣʴʥʦʛʦ ʪʠʩʢʫ ʚʦʜʷʥʦʾ ʧʘʨʠ ʚ ʧʦʚʽʪʨʽ ʥʘ ʦʩʥʦʚʽ Id 

ʜʽʘʛʨʘʤʠ ʤʦʞʥʘ ʚʠʨʘʟʠʪʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ: 

() dbdʈv Ö=Ö ,                                                (3.7) 
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ʜʝ b  - ʝʤʧʽʨʠʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ, ʇʘ 
.
 ʢʛ/ʛ. 

ʂʦʝʬʽʮʽʻʥʪ ʤʘʩʦʦʙʤʽʥʫ ʧʦʚʝʨʭʥʽ ʟʝʨʥʘ ʪʘ ʧʦʚʽʪʨʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʰʚʠʜʢʦʩʪʽ 

ʦʩʪʘʥʥʴʦʛʦ ʽ ʮʶ ʟʘʣʝʞʥʽʩʪʴ ʤʦʞʥʘ ʘʧʨʦʢʩʠʤʫʚʘʪʠ ʚʠʨʘʟʦʤ: 

() cav VbaV Ö+=Öb ,                                     (3.8) 

ʜʝ    caV  - ʚhʠʜʢʽʩʪʴ ʧʦʚʽʪʨʷ ʧʨʠ ʧʦʜʘʯʽ, ʤ / ʩ. 

 

ʇʨʠ ʟʦʚʥʽʰʥʴʦʤʫ ʚʦʣʦʛʦʦʙʤʽʥ,̔ ʢʦʣʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʦʣʦʛʠ 

ʟ ʧʦʚʝʨʭʥʽ ʟʝʨʥʘ, ʧʝʨʝʥʝʩʝʥʥʷ ʧʘʨʠ ʟ ʡʦʛʦ ʧʦʚʝʨʭʥʽ ʚ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ 

ʚʽʜʙʫʚʘʻʪʴʩʷ, ʚ ʦʩʥʦʚʥʦʤʫ, ʟʘ ʨʘʭʫʥʦʢ ʨʽʟʥʠʮʽ ʧʘʨʮʽʘʣʴʥʦʛʦ ʪʠʩʢʫ ʧʘʨʠ ʥʘ 

ʧʦʚʝʨʭʥʽ ʟʝʨʥʘ ʪʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʚʠʧʘʨʦʚʫʚʘʥʥʷ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʪʘʢʦʶ ʟʘʣʝʞʥʽʩʪʶ [120,]: 

( )
b

ʨpkʄ ʇʅ

3,101
Ö-Ö= , ʢʛ/ʤ

2
 
.
 ʩ,                     (3.9) 

ʜʝ ʄ  -h ʚʠʜʢʽʩʪʴ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʦʣʦʛʠ ʚ ʢʛ / ʩ ʟ 1 ʤ
2
 ʧʦʚʝʨʭʥʽ ʟʝʨʥʘ; 

k  - ʢʦʝʬʽʮʽʝʥʪ ʚʠʧʘʨʦʚʫʚʘʥʥʷ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʽ ʭʘʨʘʢʪʝʨʫ ʨʫʭʫ 

ʧʦʚʽʪʨʷ ʚʽʜʥʦʩʥʦ ʧʦʚʝʨʭʥʽ ʚʠʧʘʨʦʚʫʚʘʥʥʷ; 

ʇʅ ʨp -  - ʧʘʨʮʽʘʣʴʥʠʡ ʪʠʩʢ, ʚʽʜʧʦʚʽʜʥʦ, ʥʘʩʠʯʝʥʦʾ ʚʦʜʷʥʦʾ ʧʘʨʠ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ ʚʦʜʠ ʽ ʚʦʜʷʥʦʾ ʧʘʨʠ ʚ ʧʦʪʦʮʽ ʧʦʚʽʪʨʷ ʅ / ʤ
2
; 

b  - ʙʘʨʦʤʝʪʨʠʯʥʠʡ ʪʠʩʢ ʫ ʅ / ʤ 
2
. 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠ ʟʙʽʣʴʰʝʥʥ ̔ʰʚʠʜʢʦʩʪʽ ʧʦʚʽʪʨʷ ʤʦʞʝ ʙʫʪʠ ʜʦʩʷʛʥʫʪʦ 

ʟʤʝʥʰʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʣʦʛʦʛʦ ʪʽʣʘ. ʆʜʥʘʢ ʪʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʘ ʫ ʧʨʦʮʝʩʽ 

ʦʭʦʣʦʜʞʝʥʥʷ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ ʤʝʞ, ʱʦ ʛʘʨʘʥʪʫʶʪʴ ʟʙʝʨʝʞʝʥʥʷ ʡʦʛʦ 

ʷʢʦʩʪʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʠʭ ʟʥʘʯʝʥʴ.  

ʊʦʤʫ ʰʚʠʜʢʽʩʪʴ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʦʣʦʛʠ ʟ ʟʝʨʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʢʦʥʫ ɼʘʣʴʪʦʥʘ, ʘ ʪʘʢʦʞ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʚʦʣʦʛʠ ʫʩʝʨʝʜʠʥʽ ʟʝʨʥʘ, 

ʩʢʣʘʜʝ: 

( )
b

ʨpkʄ ʇʅ

3,101
Ö-ÖÖY= , ʢʛ/ʤ

2
 
.
 ʩ,                     (3.10) 
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ʜʝY - ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʟʥʠʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʦʣʦʛʠ ʧʨʠ 

ʾʾ ʧʝʨʝʨʦʟʧʦʜʽʣʽ ʧʽʜ ʜʽʻʶ ʧʦʩʪʫʧʦʚʦʾ ʦʙʨʦʙʢʠ ʚʥʫʪʨʽʰʥʽʭ ʰʘʨʽʚ ʟʝʨʥʘ ʜʦ 

ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʾ ʪʝʤʧʝʨʘʪʫʨʠ, ʩʪʘʥʦʚʠʪʠʤʝ. 

( )
ö
ö
÷

õ
æ
æ
ç

å DÖ-
-=Y

ʢʠʧ

ʩʘʩʘ

ʊ

ʊʊ (max)(max)
1 ,                                     (3.11) 

ʜʝ (max)ʩʘʊ  - ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ, Áʉ; 

 ʢʠʧʊ  - ʪʝʤʧʝʨʘʪʫʨʘ ʢʠʧʽʥʥʷ ʚʦʜʠ,Á□ʉ; 

 D - ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʚʽʜʥʦʰʝʥʥʷ ʪʦʚʱʠʥʠ ʧʦʚʝʨʭʥʝʚʦʛʦ ʽ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʰʘʨʫ ʷʜʨʘ ʟʝʨʥʘ (ʨʠʩ. 3.1). 

 

ʇʝʨʝʛʨʽʚ ʷʜʨʘ ʟʝʨʥʘ ʧʨʠʧʫʩʪʠʤʠʡ ʣʠʰʝ ʚ ʧʦʚʝʨʭʥʝʚʦʤʫ ʰʘʨʽ ʧʦʚh . 

ɺʥʫʪʨʽʰʥʽʡ ʰʘʨ ʷʜʨʘ ʧʦʚʠʥʝʥ ʙʫʪʠ ʥʘʛʨʽʪʠʡ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ, ʧʨʠ ʷʢʽʡ ʡʦʛʦ 

ʙʽʣʢʦʚʘ ʯʘʩʪʠʥʘ ʥʝ ʨʫʡʥʫʻʪʴʩʷ. 

ʆʙ'ʻʜʥʘʚʰʠ ʚʠʨʘʟʠ (3.12) ʽ (3.13), ʦʪʨʠʤʘʻʤʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʦʣʦʛʠ ʧʨʠ ʟʦʚʥʽʰʥʴʦʤʫ ʚʦʣʦʛʦʦʙʤʥ̔̔ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʚʦʣʦʛʠ ʚ ʟʝʨʥʽ ʧʽʜ ʜʽʻʶ ʧʦʩʪʫʧʦʚʦʾ ʦʙʨʦʙʢʠ ʚʥʫʪʨʽʰʥʽʭ ʰʘʨʽʚ 

ʟʝʨʥʘ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦ ʾʪʝʤʧʝʨʘʪʫʨʠ: 

( )
( )

b
ʨpk

ʊ

ʊʊ
ʄ ʇʅ

ʢʠʧ

ʩʘʩʘ 3,101
1

(max)(max)
Ö-ÖÖö

ö
÷

õ
æ
æ
ç

å DÖ-
-= , ʢʛ/ʤ

2
 
.
 ʩʝʢ,               (3.12) 

 

ʈʠʩ. 3.1. ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʟʝʨʥʘ ʫ ʧʨʦʮʝʩʽ ʟʙʝʨʽʛʘʥʥʷ:  

1 - ʷʜʨʦ;  2 - ʧʦʚʽʪʨʷʥʘ ʧʦʨʦʞʥʠʥʘ;3 - ʦʙʦʣʦʥʢʘ;  - ʧʦʪʽʢ ʭʦʣʦʜʦʥʦʩʽʷ; 

 - ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʛʨʘʜʽʻʥʪ;  - ʛʨʘʜʽʻʥʪ ʚʦʣʦʛʦʚʤʽʩʪʫ; 

 - ʛʨʘʜʽʻʥʪ ʪʠʩʢʫ 
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ɼʣʷ ʩʧʨʦʱʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʦʧʠʩʫ ʜʠʥʘʤʽʢʠ ʧʨʦʮʝʩʫ ʦʭʦʣʦʜʞʝʥʥʷ ʡ 

ʟʝʨʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʰʚʠʜʢʦʩʪ̔ ʧʦʜʘʯʽ ʭʦʣʦʜʦʥʦʩʽʷ ʫʧʨʘʚʣʽʥʥʷ ʚʠʭʽʜʥʦʶ 

ʚʦʣʦʛʽʩʪʶ ʤʘʪʝʨʽʘʣʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʪʽʣʴʢʠ ʟʤʽʥʦʶ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ.  

ɺʠʭʦʜʷʯʠ ʟ ʦʩʥʦʚʥʠʭ ʧʦʣʦʞʝʥʴ ʪʝʦʨʽʾ ʪʝʧʣʦʦʙʤʽʥʫ ʤʽʞ ʟʝʨʥʦʤ ʽ 

ʭʦʣʦʜʦʥʦʩʽʻʤ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʽʚʥʷʥʴ (3.12-3.17) ʽ (3.17) ʦʪʨʠʤʘʥʽ ʤʘʪʝʤʘʪʠʯʥʽ 

ʤʦʜʝʣʽ, ʷʢʽ ʦʧʠʩʫʶʪʴ ʜʠʥʘʤʽʢʫ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʽʚ ʟʝʨʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ 

ʭʦʣʦʜʦʥʦʩʽʷ ʥʘ ʚʠʭʦʜʽ ʟ ʟʝʨʥʦʩʭʦʚʠʱʘ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʚʦʣʦʛʠ ʚ 

ʟʝʨʥʽ ʧʽʜ ʜʽʻʶ ʧʦʩʪʫʧʦʚʦʛʦ ʧʨʦʛʨʽʚʫ ʚʥʫʪʨʽʰʥʽʭ ʰʘʨʽʚ ʟʝʨʥʘ ʜʦ ʧʝʚʥʦʾ 

ʜʦʧʫʩʪʠʤʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʛʨʽʚʫ ʟʝʨʥʘ: 

( ) ( ) ( )BTFpvpv ttFktfttCG
d

dt
Cm -ÖSÖ-Q-ÖÖ--ÖÖ=Ö a
t

21
2 ,   (3.13) 

( ) ( ) ( )rdbcaftfCG
d

d
Cm FFzzzz

¡ÖÖ--QÖÖÖYÖ-Q-ÖÖ+Q-QÖÖ=
Q

Ö ba
t

21
2 ,  (3.14) 

( ) ( )dbcafUUG
d

dU
m Fzozo Ö--QÖÖÖYÖ--Ö= b

t
21

2 ,  (3.15) 

( ) ( )Vb
t

ÖÖ--QÖÖÖYÖ--Ö=- dbcafddG
d

dd
m Fvv 12

2 ,  (3.16) 

ʜʝ V - ʩʪʘʣʠʡ ʢʦʝʬʽʮʽʻʥʪ 310=V ʛ / ʢʛ. 

 

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʚʠʭʦʜʽ ʟ ʟʝʨʥʦʩʭʦʚʠʱʘ 2t  ʪʘ ʢʽʥʮʝʚʠʡ 

ʚʦʣʦʛʦʚʤʽʩʪ 2d  ʭʦʣʦʜʦʥʦʩʽʷ ʰʚʠʜʢʦ ʥʘʙʠʨʘʶʪʴ ʧʦʩʪʽʡʥʽ ʟʥʘʯʝʥʥʷ, ʪʦ ʧʨʠ 

ʨʽʰʝʥʥʽ ʨʽʚʥʷʥʴ ʤʦʞʥʘ ʧʨʠʡʥʷʪʠ dd =2 , tt =2  ʾʭ ʧʦʩʪʽʡʥʠʤʠ ʚ ʯʘʩʽ ʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ( ) ( ) 4846505,05,0 21 =+Ö=+Ö= ttt Áʉ, 

( ) 11,75,0 21 =+Ö= ddd ʛ/ʢʛ. 

 

ʊʦʜʽ ʩʠʩʪʝʤʘ ʩʧʨʦʱʫʻʪʴʩʷ: 

( ) ( ) ( )rdbcaftfCG
d

d
Cm FFzzzz

¡ÖÖ--QÖÖÖYÖ-QÖ+QÖ-ÖÖ+Q-QÖÖ=
Q

Ö ba
t

2121
2 5,05,0 ,(3.17) 

( ) ( )dbcafUUG
d

dU
m Fzozo Ö--QÖÖÖYÖ--Ö= b

t
21

2 ,   (3.18) 
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ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʢʨʠʚʠʭ ʦʭʦʣʦʜʞʝʥʥʷ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ, 

ʥʝʦʙʭʽʜʥʦ ʟʥʘʡʪʠ ʩʢʣʘʜʦʚʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʚʠʭʦʜʷʯʠ ʟ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʧʨʦʧʦʥʦʚʘʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣ ̫ʟʙʝʨʽʛʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʩʠʨʦʚʠʥʠ. 

ʇʠʪʦʤʫ ʪʝʧʣʦʻʤʥʽʩʪʴ ʟʝʨʥʘ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʡʦʛʦ ʚʦʣʦʛʦʩʪʽ ʤʦʞʥʘ 

ʚʠʟʥʘʯʘʚʩʷ ʟʘ ʝʤʧʽʨʠʯʥʦʾ ʟʘʣʝʞʥʦʩʪʽ [52, 111, 112]: 

WCz Ö+= 0274,045,1 , ʢɼʞ/ʢʛĿʛʨʘʜ,                           (3.19) 

ʜʝ W - ʚʦʣʦʛʽʩʪʴ ʟʝʨʥʘ,%. 

ʂʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʚʽʜʜʘʯʽ ʤʽʞ ʧʦʚʝʨʭʥʝʶ ʟʝʨʥʘ ʽ ʭʦʣʦʜʦʥʦʩʽʻʤ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʚʽʜʦʤʦʛʦ ʪʝʧʣʦʚʦʛʦ ʨʽʚʥʷʥʥʷ [75]: 

)(6 ʞʩʉʃ

ʕʤ

ʊʊG

dQ

tF

Q

-Ö

ÖÖ
=

DÖ
=

r
a , ɺʪ/ʤ

2
ĿÁʉ,                          (3.20) 

 

ʜʝ  Q  -  ʢ̔ ʣʴʢʽʩʪʴ ʧʝʨʝʜʘʥʦʛʦ ʚ ʦʜʠʥʠʮʶ ʯʘʩʫ ʪʝʧʣʘ; 

F  - ʝʬʝʢʪʠʚʥʘ ʧʦʚʝʨʭʥʷ ʪʝʧʣʦʦʙʤʽʥʫ, ʤ
2;
 

ʉʃG  - ʤʘʩʘ ʯʘʩʪʠʥʦʢ ʫ ʰʘʨʽ, ʢʛ; 

ʤr  - ʱ̔ ʣʴʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ, ʢʛ / ʤ 
3;
 

ʕd  - ʝʢʚʽʚʘʣʝʥʪʥʠʡ ʜʽʘʤʝʪʨ ʟʝʨʥʘ, ʤ; 

ʞʩ ʊʊt -=D  - ʩʝʨʝʜʥʽʡ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʥʘʧʽʨ, Á ʉ. 

 

ʑʽʣʴʥʽʩʪʴ ʚʦʣʦʛʦʛʦ ʧʦʚʽʪʨʷ ʚʠʟʥʘʯʘʶʪʴ ʷʢ ʚʝʣʠʯʠʥʫ, ʟʚʦʨʦʪʥʫ ʧʠʪʦʤʽʡ 

ʦʙʩʷʛʦʤ: 

 
0

001,011

V

+
==
u

r , ʢʛ/ʤ
3
,                                          (3.21) 

ʜʝ u ï ʧʠʪʦʤʠʡ ʦʙ'ʻʤ ʚʦʣʦʛʦʛʦ ʧʦʚʽʪʨʷ, ʤ
3
 / ʢʛ; 

0V  ï ʦʙô̒ ʤ ʚʦʣʦʛʦʛʦ ʧʦʚʽʪʨʷ ʥʘ 1 ʢʛ ʩʫʭʦʛʦ ʧʦʚʽʪʨʷ. 

 

ʇʠʪʦʤʠʡ ʦʙ'ʻʤ ʚʦʣʦʛʦʛʦ ʧʦʚʽʪʨʷ ʚʠʟʥʘʯʘʚʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

 
d

V

Ö+
=

001.01

0u , ʤ
3
/ʢʛ,                                          (3.22) 

ʜʝ d  ï ʚʦʣʦʛʦʚʤʽʩʪ ʧʦʚʽʪʨʷ, ʛ / ʢʛ. 
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3.3 ɸʥʘʣʽʪʠʯʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʧʨʦʮʝʩʫ ʦʭʦʣʦʜʞʝʥʥʷ ʧʨʠ ʦʙʨʦʙʮ ̔ʟʝʨʥʘ ʫ 

ʟʝʨʥʦʩʭʦʚʠʱʽ. 

 

ɸʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʮʝʩʫ ʦʭʦʣʦʜʞʝʥʥʷ ʜʦʟʚʦʣʷʻ 

ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʜʦʮʽʣʴʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʥʘ 

ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʤʝʪʦʜʫ ʜʦʩʣʽʜʞʝʥʴ ï ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. 

ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ ʦʭʦʣʦʜʞʝʥʥʷ ʟʝʨʥʘ ʣʠʰʝ ʪʽʣʴʢʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʤʝʪʦʜʘʤʠ ʟʘʥʘʜʪʦ ʪʨʫʜʦʤʽʩʪʢʝ ʪʘ ʝʢʦʥʦʤʽʯʥʦ ʥʝʜʦʮʽʣʴʥʝ. 

ɿ ʤʝʪʦʶ ʙʽʣʴʰ ʰʠʨʦʢʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʦʭʦʣʦʜʞʝʥʥʷ ʟʝʨʥʘ ʫ 

ʟʝʨʥʦʩʭʦʚʠʱʽ ʪʘ ʩʢʦʨʦʯʝʥʥʷ ʦʙʩʷʛʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʨʦʙʽʪ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ 

ʚʽʜʧʦʚʽʜʥʽ ʪʝʦʨʝʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ. ʊʝʭʥʦʣʦʛʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ 

ʦʭʦʣʦʜʞʝʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʨʦʟʜʽʣʝʥʽ ʥʘ ʜʚʽ 

ʛʨʫʧʠ: ʬʘʢʪʦʨʠ, ʱʦ ʦʙʫʤʦʚʣʝʥʽ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʟʝʨʥʘ, ʘ ʪʘʢʦʞ 

ʬʘʢʪʦʨʠ, ʱʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʪʘ ʧʘʨʘʤʝʪʨʽʚ ʦʭʦʣʦʜʞʝʥʥʷ ʪʘ ʫʤʦʚ 

ʡʦʛʦ ʝʢʩʧʣʫʘʪʘʮʽʾ [10, 148,149,150,160,174]. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʚʠʩʦʢʦʾ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʭʦʣʦʜʞʝʥʥʷ, 

ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʠʪʠ ʨʝʞʠʤ ʨʦʙʦʪʠ ʧʨʠʩʪʨʦʶ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʧʘʨʪʽʾ ʟʝʨʥʘ.  

ʋ ʙʘʛʘʪʴʦʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ, ʘ ʪʘʢʦʞ ʫ ʪʝʭʥʽʮʽ ʡ ʧʦʙʫʪʽ ʧʨʠ 

ʩʫʰʽʥʥʽ ʽ ʟʚʦʣʦʞʝʥʥʽ ʤʘʪʝʨʽʘʣʫ, ʦʧʘʣʝʥʥʽ ʧʨʠʤʽʱʝʥʴ, ʧʨʠ ʧʥʝʚʤʘʪʠʯʥʦʤʫ 

ʧʨʠʚʦʜʽ ʤʝʭʘʥʽʟʤʽʚ ʫ ʷʢʦʩʪʽ ʨʦʙʦʯʦʛʦ ʪʽʣʘ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʦʚʽʪʨʷ. ʇʨʠ 

ʨʦʟʨʘʭʫʥʢʫ ʚʢʘʟʘʥʠʭ ʧʨʦʮʝʩʽʚ ʥʝʦʙʭʽʜʥʦ ʟʥʘʪʠ ʚʣʘʩʪʠʚʦʩʪʽ ʽ ʧʘʨʘʤʝʪʨʠ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʷʢʝ ʟʘʚʞʜʠ ʤʽʩʪʠʪʴ ʜʝʷʢʫ ʢʽʣʴʢʽʩʪʴ ʚʦʣʦʛʠ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʷʚʣʷʻ ʩʦʙʦʶ ʩʫʤʽʰ ʩʫʭʦʛʦ ʧʦʚʽʪʨʷ ʽ 

ʚʦʜʷʥʦʾ ʧʘʨʠ, ʙʫʜʫʯʠ ʪʘʢ ʟʚʘʥʠʤ ʚʦʣʦʛʠʤ ʧʦʚʽʪʨʷʤ. ʇʨʠ ʦʭʦʣʦʜʞʝʥʥʽ ʧʦʚʽʪʨʷ 

ʥʠʞʯʝ ʪʝʤʧʝʨʘʪʫʨʠ ʪʦʯʢʠ ʨʦʩʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʢʦʥʜʝʥʩʘʮʽʷ ʚʦʜʷʥʦʾ ʧʘʨʠ. ʋ 

ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ʧʨʠʢʣʘʜʦʤ ʧʦʜʽʙʥʦʛʦ ʷʚʠʱʘ ʻ ʫʪʚʦʨʝʥʥʷ ʪʫʤʘʥʫ [18, 68]. 

ɺʠʭʦʜʷʯʠ ʟ ʩʘʤʦʾ ʧʨʠʨʦʜʠ ʟʝʨʥʘ ʪʘ ʤʦʞʣʠʚʠʭ ʚʪʨʘʪ ʚʨʦʞʘʶ ʚʠʥʠʢʘʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʟʘʭʠʩʪʽ ʡʦʛʦ ʚʽʜ ʘʢʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʘʙʽʦʪʠʯʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʘ ʪʘʢʦʞ ʫ ʩʪʚʦʨʝʥʥʽ ʪʘʢʠʭ ʫʤʦʚ ʧʨʦʪʷʛʦʤ ʟʙʝʨʽʛʘʥʥʷ, ʷʢʽ ʙ 
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ʧʦʧʝʨʝʜʞʫʚʘʣʠ ʽʥʪʝʥʩʠʚʥʠʡ ʦʙʤʽʥ ʨʝʯʦʚʠʥ ʫ ʢʣʽʪʠʥʘʭ ʟʝʨʥʘ. ʇʨʦʙʣʝʤʦʶ 

ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ ʟʘʡʤʘʣʠʩʷ ʙʘʛʘʪʦ ʚʽʪʯʠʟʥʷʥʠʭ ʽ ʟʘʨʫʙʽʞʥʠʭ ʜʦʩʣʽʜʥʠʢʽʚ [6,85,]. 

ɸʥʘʣʽʟ ʨʦʟʨʦʙʣʝʥʠʭ ʥʠʤʠ ʩʧʦʩʦʙʽʚ ʟʙʝʨʽʛʘʥʥʷ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʨʝʮʠʨʢʫʣʷʮʽʾ ʟʝʨʥʦʚʠʭ ʩʫʤʽʰʝʡ ʟ ʨʽʟʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʩʫʭʦʛʦ ʽ ʚʦʣʦʛʦʛʦ 

ʟʝʨʥʘ, ʧʦʢʘʟʫʻ ʰʠʨʦʢʫ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʚʠʢʦʥʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘʣʝ ʧʦʪʨʝʙʫʻ 

ʙʽʣʴʰ ʜʝʪʘʣʴʥʽʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʪʦʤʫ ʧʨʦʙʣʝʤʘ ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʦʶ ʽ ʚ 

ʜʘʥʠʡ ʯʘʩ. ɺʠʨʽʰʠʪʠ ʮʝ ʟʘʚʜʘʥʥʷ ʫʩʧʽʰʥʦ ʤʦʞʥʘ ʪʽʣʴʢʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʚʽʜʧʦʚʽʜʥʠʭ ʤʝʪʦʜʽʚ ʧʽʜʛʦʪʦʚʢʠ ʧʨʦʜʫʢʪʽʚ ʪʘ ʟʘʢʣʘʜʘʥʥʷ ʽ ʟʙʝʨʝʞʝʥʥʷ ʾʭ ʫ 

ʥʝʦʙʭʽʜʥʠʭ ʫʤʦʚʘʭ. ɿʦʢʨʝʤʘ, ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʥʝʦʙʭʽʜʥʦʾ ʪʝʭʥʽʯʥʦʾ ʙʘʟʠ, ʘ ʩʘʤʝ 

ʩʭʦʚʠʱ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʽʟ ʥʝʦʙʭʽʜʥʠʤ ʫʩʪʫʪʢʫʚʘʥʥʷʤ, ʟʙʫʜʦʚʘʥʠʭ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʦʩʦʙʣʠʚʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʝʨʥʘ[72, 84,86]. 

ʉʠʩʪʝʤʥʠʡ ʘʥʘʣʽʟ ʧʝʨʝʜʙʘʯʘʻ, ʧʝʨʰ ʟʘ ʚʩʝ, ʩʧʨʦʱʝʥʥʷ ʧʨʦʮʝʩʫ ʟ ʤʝʪʦʶ 

ʚʠʜʽʣʝʥʥʷ ʥʘʡʙʽʣʴʰ ʩʫʪʪʻʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʦʙôʻʢʪʫ. ʇʨʠ ʤʦʜʝʣʶʚʘʥʥʽ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʡʦʛʦ ʧʦʢʘʟʫʶʪʴ ʨʽʟʥʠʤʠ ʩʭʝʤʘʤʠ: ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ, 

ʧʘʨʘʤʝʪʨʠʯʥʠʤʠ ʪʘ ʦʧʝʨʘʪʦʨʥʠʤʠ. ʅʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʦʶ ʻ ʧʘʨʘʤʝʪʨʠʯʥʘ 

ʩʭʝʤʘ, ʱʦ ʜʘʻ ʫʷʚʫ ʧʨʦ ʚʩʽ ʬʘʢʪʦʨʠ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ 

ʦʭʦʣʦʜʞʝʥʥʷ (ʨʠʩ.3.2) [2, 5, 10,113,118, 124,128,131,134,162,168]. 

  

 

 

ʈʠʩ. 3.2. ʌʫʥʢʮʽʦʥʘʣʴʥʦ ï ʧʘʨʘʤʝʪʨʠʯʥʘ ʩʭʝʤʘ 

 

ʏʝʨʝʟ ʰʘʨ ʟʝʨʥʘ ʧʨʦʧʫʩʢʘʶʪʴ ʦʭʦʣʦʜʞʝʥʝ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ. 

ʋ ʧʨʦʮʝʩʽ ʦʭʦʣʦʜʞʝʥʥʷ ʟʝʨʥʘ ʟ ʥʴʦʛʦ ʚʠʧʘʨʦʚʫʻʪʴʩʷ ʯʘʩʪʠʥʘ ʚʦʣʦʛʠ. 

ɺʠʪʨʘʪʘ ʚʦʣʦʛʠ (ʢʛ / ʩ) , ʱʦ ʚʠʜʘʣʷʻʪʴʩʷ ʧʨʠ ʦʭʦʣʦʜʞʝʥʥʽ (3.23). 
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( )
( )

,
1 ʜʦʟʙ

ʦʭʦʣʜʦʟʙ
ʦʭʦʣʦʭ

W

WW
MW

-

-
=                                        (3.23) 

ʜʝ ʦʭʦʣʄ - ʤʘʩʘ ʦʭʦʣʦʜʞʝʥʦʛʦ ʟʝʨʥʘ, ʢʛ; 

ʦʭʦʣW - ʚʦʣʦʛʽʩʪʴ ʦʭʦʣʦʜʞʝʥʦʛʦ ʟʝʨʥʘ, 
( )
( )ʟʝʨʥʘʢʛ

ʚʦʣʦʛʠʢʛ
; 

ʜʦʟʙW - ʚʦʣʦʛʽʩʪʴ ʜʦ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ, 
( )
( )ʟʝʨʥʘʢʛ

ʚʦʣʦʛʠʢʛ
. 

 

ɺʠʪʨʘʪʘ ʧʦʚʽʪʨʷ ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʟʝʨʥʘ. 

ʦʚʽʜʧʨ

ʭ
ʭ

W
L

jj -
= ,                                           (3.24) 

ʜʝ ʭL  - ʚʠʪʨʘʪʘ ʭʦʣʦʜʥʦʛʦ ʧʦʚʽʪʨʷ, ʢʛ/ʩ; 

xW  - ʚʦʣʦʛʽʩʪʴ ʭʦʣʦʜʥʦʛʦ ʧʦʚʽʪʨʷ; 

ʚʽʜʧʨj  - ʚʦʣʦʛʦʤʽʩʪʢʽʩʪʴ ʚʽʜʧʨʘʮʴʦʚʘʥʦʛʦ ʧʦʚʽʪʨʷ ʟ ʢʘʤʝʨʠ, 
( )

( )ʪʨʷʩʫʭʦʛʦʧʦʚʽʢʛ

ʧʘʨʘʢʛ
; 

0j - ʚʦʣʦʛʦʤʽʩʪʢʽʩʪʴ ʧʦʚʽʪʨʷ ʥʘ ʚʭʦʜʽ ʚ ʢʘʤʝʨʫ, 
( )
( )ʧʦʚʽʪʨʷʢʛ

ʧʘʨʘʢʛ
; 

 

ʊʝʧʣʦʚʠʡ ʙʘʣʘʥʩ ʦʭʦʣʦʜʞʫʚʘʯʘ ʟʝʨʥʘ. 

( ) ( )ʦʭʦʣʜʦʟʙʜʦʟʙʜʦʟʙʧʦʚʭʦʣʚʪʝʧʜʦʧʜʦʟʙʚʽʜʧʨ ttCMtCWQHHL -ÖÖ+ÖÖ+=- .... ,    (3.25) 

ʜʝ ʭL - ʚʠʪʨʘʪʘ ʭʦʣʦʜʥʦʛʦ ʧʦʚʽʪʨʷ, ʢʛ/ʩ; 

ʚʽʜʧʨH - ʝʥʪʘʣʴʧʽʷ ʚʽʜʧʨʘʮʴʦʚʘʥʦʛʦ ʧʦʚʽʪʨʷ, ʢɼʞ/ʢʛ; 

ʜʦʟʙH - ʝʥʪʘʣʴʧʽʷ ʧʦʚʽʪʨʷ ʜʦ ʟʙʝʨʽʛʘʥʥʷ, ʢɼʞ/ʢʛ; 

. .ʜʦʣʪʝʧQ - ʜʦʜʘʪʢʦʚʠʡ ʪʝʧʣʦʧʨʠʪʦʢ (ʯʝʨʝʟ ʩʪʽʥʠ, ʧʽʜʣʦʛʫ, ʩʪʝʣʶ, ʦʙʣʘʜʥʘʥʥʷ), 

ʢɼʞ/c; 

W  - ʢʽʣʴʢʽʩʪʴ ʚʦʣʦʛʠ, ʱʦ ʚʠʧʘʨʦʚʫʻʪʴʩʷ ʽʟ ʟʝʨʥʘ, ʢʛ/ʩ; 

.ʚʉ  - ʪʝʧʣʦʝʤʥʽʩʪʴ ʚʦʜʠ, ʢɼʞ/(ʢʛÖ0ʉ); 

..ʧʦʚʦʭʦʣt -ʪʝʤʧʝʨʘʪʫʨʘ ʭʦʣʦʜʥʦʛʦ ʧʦʚʽʪʨʷ,
0
ʉ; 

ʜʦʟʙM  - ʤʘʩʘ ʭʦʣʦʜʥʦʛʦ ʟʝʨʥʘ, ʢʛ; 
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ʜʦʟʙʉ  - ʪʝʧʣʦʝʤʥʽʩʪʴ ʭʦʣʦʜʥʦʛʦ ʟʝʨʥʘ, ʢɼʞ/(ʢʛÖ0ʉ); 

ʜʦʟʙt  - ʪʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʘ ʜʦ ʟʙʝʨʽʛʘʥʥʷ,
0
ʉ; 

ʦʭʣt  - ʪʝʤʧʝʨʘʪʫʨʘ ʦʭʦʣʦʜʞʝʥʦʛʦ ʟʝʨʥʘ,
0
ʉ; 

 

ʂʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦ- ʽ ʚʦʣʦʛʦʦʙʤʽʥʫ ʚ ʦʭʦʣʦʜʞʫ̒ ʤʦʤʫ ʟʝʨʥʦʩʭʦʚʠʱ.̔ 

.... ʪʝʧʜʦʧʭʤʜʦʟʙʚʭ qqtʉ -+Ö=D ,                              (3.26) 

ʜʝ 
ʭD- ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦ- ʽ ʚʦʣʦʛʦʦʙʤʽʥʫ ʚ ʦʭʦʣʦʜʞʝʥʦʤʫ ʟʝʨʥʦʩʭʦʚʠʱʝ; 

.ʚʉ  - ʪʝʧʣʦʝʤʥ̔ ʩʪʴ ʚʦʜʠ, ʢɼʞ/(ʢʛÖ0ʉ); 

ʜʦʟʙt  - ʪʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʘ ʜʦ ʟʙʝʨʽʛʘʥʥʷ,
0
ʉ; 

      
. .ʤ ʭq - ʧʠʪʦʤʘ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʦʪʠ, ʱʦ ʚʽʜʜʘʻʪʴʩʷ ʦʭʦʣʦʜʞʫʚʘʥʠʤ ʟʝʨʥʦʤ , 

ʢɼʞ/ʢʛ; 

ʜʦʧ.ʪʝʧ.q - ʧʠʪʦʤʽ ʧʨʠʪʦʢʠ ʪʝʧʣʦʪʠ (ʯʝʨʝʟ ʩʪʽʥʠ, ʧʽʜʣʦʛʫ, ʩʪʝʣʶ, 

ʫʩʪʘʪʢʫʚʘʥʥʷ, ʽʥʬʽʣʴʪʨʘʮʽ)ʁ, ʢɼʞ/ʢʛ. 

( )
ʦʭʦʣʚʽʜʧʨʟʚʽʜʧʨʭʤ ttʉMq -Ö=..                                (3.27) 

ʜʝ ʜʦʟʙʄ  - ʤʘʩʘ ʟʝʨʥʘ, ʢʛ; 

.ʟʉ  -  ʪʝʧʣʦʝʤʥ̔ ʩʪʴ ʟʝʨʥʘ, ʢɼʞ/(ʢʛÖ

0
ʉ); 

 

ʈʽʚʥʷʥʥʷ ʪʝʧʣʦ- ʽ ʚʦʣʦʛʦʦʙʤʽʥʫ, ʷʢʝ ʦʧʠʩʫʻ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʽʚ 

ʦʭʦʣʦʜʞʫʶʯʦʛʦ ʚʦʣʦʛʦʛʦ ʧʦʚʽʪʨʷ  

( )ʚʽʜʧʨʭʜʦʟʙHH jj-ÖD+= ,                                (3.28) 

ʜʝ H - ʧʦʪʦʯʥʝ ʟʥʘʯʝʥʥʷ ʝʧʪʘʣʴʧʽʡ ʚʠʭʽʜʥʦʛʦ ʧʦʚʽʪʨʷ, ʢɼʞ/ʢʛ; 

ʜʦʟʙH - ʝʥʪʘʣʴʧʽʷ ʧʦʚʽʪʨʷ ʥʘ ʚʭʦʜʽ, ʢɼʞ/ʢʛ; 

xD- ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦ- ʽ ʚʦʣʦʛʦʦʙʤʽʥʫ ʚ ʦʭʦʣʦʜʞʝʥʦʤʫ ʟʝʨʥʦʩʭʦʚʠʱ,̔ 

ʢɼʞ/(ʢʛ ʚʦʣʦʛʠ); 

j- ʧʦʪʦʯʥʝ ʟʥʘʯʝʥʠʷ ʚʦʣʦʛʦʤʽʩʪʢʦʩʪ̔ ʧʦʚʽʪʨʷ, 
( )
( )ʧʦʽʪʨʷʢʛ

ʧʘʨʘʚʦʜʢʛ .
; 
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ʚʽʜʧʨj - ʚʦʣʦʛʦʤʽʩʪʢʽʩʪʴ ʚʽʜʧʨʘʮʴʦʚʘʥʦʛʦ ʧʦʚʽʪʨʷ, 
( )
( )ʧʦʚʽʪʨʷʢʛ

ʧʘʨʘʚʦʜʢʛ .
. 

ʇʽʜʩʪʘʚʠʤʦ (2.4) ʽ (2.5) ʚ ʨʽʚʥʷʥʥʷ (2.6),  

( )[ ]( )ʚʽʜʧʨʪʝʧʣʜʦʧʦʭʦʣʜʦʟʙʟʜʦʟʙʜʦʟʙʚʜʦʟʙ qttʉʄtʉHH jj-Ö--Ö+Ö+= ..          (3.29) 

 

ʇʠʪʦʤʘ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʦʪʠ, ʷʢʘ ʚʽʜʚʦʜʠʪʴʩʷ ʚʽʜ ʦʭʦʣʦʜʞʫʚʘʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʚʠʩʣʦʚʠʤʦ ʯʝʨʝʟ ʨʽʚʥʷʥʥʷ ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʪʝʧʣʦʦʙʤʽʥʫ ʅʴʶʪʦʥʘ-

ʈʠʭʤʘʥʘ 

( )ʦʭʦʣʜʦʟʙʭʤ ttq -Ö=a.. ,                                    (3.30) 

a- ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʚʽʜʜʘʯʽ, ɺʪ/ʤ
2
Öʩ ; 

ɺʠʩʣʦʚʠʤʦ aʯʝʨʝʟ ʢʨʠʪʝʨʽʾ ʧʦʜʽʙʥʦʩʪʽrG  (ʢʨʠʪʝʨʽʡ ɻʨʘʩʩʛʦʬʘ), 
rP  

(ʢʨʠʪʝʨʽʡ ʇʨʘʥʜʪʣʷ), uN  (ʢʨʠʪʝʨʽʡ ʅʫʩʩʝʣʴʪʘ), eR  (ʢʨʠʪʝʨʽʡ ʈʝʡʥʦʣʴʜʩʘ). 

 

ʂʨʠʪʝʨʽʡ ɻʨʘʩʩʛʦʬʘ 

3

2r

g d t
G

b

n

Ö Ö ÖD
= ,                                          (3.31) 

ʜʝ 
1

T
b= - ʦ ʦʙ'ʻʤʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʚʦʛʦ ʨʦʟʰʠʨʝʥʥʷ, 1/

0
ʉ ; 

g  - ʧʨʠʩʢʦʨʝʥʥʷ ʚʽʣʴʥʦʛʦ  ʧʘʜʽʥʥʷ, ʤ/ʩ
2
; 

d  - ʜʽʘʤʝʪʨ ʟʝʨʥʘ, ʤ ;   

tD -  ʨʽʟʥʠʮ ̫ʪʝʤʧʝʨʘʪʫʨ, 
0
ʉ ; 

n - ʢʽʥʝʤʘʪʠʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚ'ʷʟʢʦʩʪʽ ʧʦʚʽʪʨʷ, ʤ
2
/ʩ .   

 

ʂʨʠʪʝʨʽʡ ʇʨʘʥʜʪʣʷ 

rP
a

n
= ,                                                 (3.32) 

ʜʝ a- ʢʦʝʬʬʮ̔ʽʝʥʪ ʪʝʤʧʝʨʘʪʫʨʦʧʨʦʚʽʜʥʦʩʪ,̔ ʤ
2
/ʩ .   

 

ʂʨʠʪʝʨʽʡ ʅʫʩʩʝʣʴʪʘ 

u

d
N

a

l

Ö
= ,                                               (3.33) 
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l- ʢʦʝʬʬʮ̔ʽʝʥʪ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʧʦʚʽʪʨʷ, ɺʪ/ʤÖ
0 
ʉ . 

ʂʨʠʪʝʨʽʡ ʈʝʡʥʦʣʴʜʩʘ. 

e

w d
R

n

Ö
= ,                                                 (3.34) 

w- ʰʚʠʜʢʽʩʪʴ ʧʦʚʽʪʨʷ, ʤ/ʩ .   

 

ʂʨʠʪʝʨʽʘʣʴʥʝ ʨʽʚʥʷʥʥʷ  ʥʘʙʫʜʝ ʚʠʜʫ: 

25,0

3

1,043,033,0
15,0 ö

ö

÷

õ

æ
æ

ç

å
ÖÖ=

r

r
rreʠ

P

P
GPRN ,                        (3.35) 

ɿʚʽʜʢʠ 

d

P

P
GPR

d

N r

r
rre

u

l

l
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Ö
ù
ù

ú

ø

é
é

ê

è

ö
ö
÷

õ
æ
æ
ç

å
ÖÖÖ

=
Ö

=

25,0

3

1,043,033,0
15,0

,                   (3.36) 

 

ɺʥʘʩʣʽʜʦʢ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʙʫʣʦ ʩʢʣʘʜʝʥʦ ʨʽʚʥʷʥʥʷ ʪʝʧʣʦ ï ʽ 

ʚʦʣʦʛʦʦʙʤʽʥʫ, ʟʘʚʜʷʢʠ ʷʢʦʤʫ ʤʦʞʣʠʚʦ ʨʦʟʨʘʭʫʚʘʪʠ ʟʤʽʥʠ,ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʽʜ 

ʯʘʩ ʟʙʝʨʽʛʘʥʥʷ. 

ʆʩʪʘʪʦʯʥʦ ʨʽʚʥʷʥʥʷ ʪʝʧʣʦ- ʽ ʚʦʣʦʛʦʦʙʤʽʥʫ, ʷʢʝ ʦʧʠʩʫʻ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʽʚ 

ʦʭʦʣʦʜʞʫʶʯʦʛʦ ʚʦʣʦʛʦʛʦ ʧʦʚʽʪʨʷ, ʧʨʠʡʤʘʻ ʚʠʛʣʷʜ: 

 

( ) ( )ʚʽʜʧʨʪʝʧʣʜʦʧʚʳʜʧʨʜʦʟʙ

r

r
re

ʜʦʟʙʚʜʦʟʙ gtt
d

P

P
GPR

tCHH jj

l
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í
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ì

ë

--Ö
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ú
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é

ê

è

ö
ö

÷

õ

æ
æ

ç

å
ÖÖÖ

+Ö+= ..

25,0

3

1,043,033,0
15,0

,  (3.37) 

 

ʅʘ ʧʽʜʩʪʘʚʽ ʜʘʥʦʛʦ ʨʽʚʥʷʥʥʷ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʨʦʟʨʘʭʫʥʢʠ ʱʦʜʦ ʦʩʥʦʚʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʨʦʚʠʥʠ ʾʾ ʝʥʪʘʣʴʧʽʾ ʪʘ ʚʦʣʦʛʦʚʤʽʩʪʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʧʦʩʦʙʫ 

ʦʙʨʦʙʢʠ (ʨʠʩ.3.3, 3.4). 
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ʈʠʩ. 3.3. ʈʦʟʨʘʭʫʥʢʦʚʽ ʜʘʥʽ ʝʥʪʘʣʴʧʽʾ ʦʙʨʦʙʣʶʚʘʥʦʾ ʩʠʨʦʚʠʥʠ ʚ ʧʝʨʰʦʤʫ 

ʪʘ ʜʨʫʛʦʤʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʩʭʦʚʠʱʽ. 

 

 

ʈʠʩ. 3.4. ʈʦʟʨʘʭʫʥʢʦʚʽ ʜʘʥʽ ʚʦʣʦʛʦʚʤʽʩʪʫ ʦʙʨʦʙʣʶʚʘʥʦʾ ʩʠʨʦʚʠʥʠ ʚ 

ʧʝʨʰʦʤʫ ʪʘ ʜʨʫʛʦʤʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʩʭʦʚʠʱʽ. 

 

ɸʥʘʣʽʟ ʧʝʨʝʙʽʛʫ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʧʝʨʰʦʤʫ ʟʝʨʥʦʩʭʦʚʠʱʽ, ʱʦ 

ʚʽʜʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 3.3, ʟʘʩʚʽʜʯʠʚ ʚʽʜʩʫʪʥʽʩʪʴ ʩʪʘʣʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʥʪʘʣʴʧʽʾ 

ʘ, ʷʢ ʥʘʩʣʽʜʦʢ, ʚʦʣʦʛʦʚʤʽʩʪʫ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʝʨʝʙʽʛʫ ʫ ʜʨʫʛʦʤʫ ʟʝʨʥʦʩʭʦʚʠʱʽ ʜʝ 

ʯʽʪʢʦ ʧʨʦʩʪʝʞʫʻ ʩʪʘʙʽʣʴʥʽʩʪʴ ʚʠʱʝʦʟʥʘʯʝʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. 
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3.4 ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʟʘʣʝʞʥʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʫ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʚʽʜ ʷʢʽʩʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʨʦʙʣʶʚʘʥʦʾ ʧʨʦʜʫʢʮʽʾ 

 

ʊʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʟʝʨʥʦʚʦʾ ʤʘʩʠ ʥʝʚʠʩʦʢʘ, ʪʘʢ ʷʢ ʾʾ ʢʦʤʧʦʥʝʥʪʠ (ʟʝʨʥʦ ʽ 

ʧʦʚʽʪʨʷ) ʧʦʛʘʥʽ ʧʨʦʚʽʜʥʠʢʠ ʪʝʧʣʘ [28,33,64,74,95.133,152,153.174]. 

ʊʝʧʣʦʧʨʦʚʽʜʥʫ ʟʜʘʪʥʽʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʻ ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ, ʱʦ 

ʧʦʢʘʟʫʻ, ʷʢʘ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʦʪʠ ʧʝʨʝʜʘʻʪʴʩʷ ʚ ʦʜʠʥʠʮʶ ʯʘʩʫ ʯʝʨʝʟ ʦʜʠʥʠʮʶ 

ʧʦʚʝʨʭʥʽ ʧʨʠ ʟʤʽʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʦʜʠʥ ʛʨʘʜʫʩ ʥʘ ʦʜʠʥʠʮʶ ʜʦʚʞʠʥʠ ʤʘʪʝʨʽʘʣʫ: 

dndt

q
=l                                                (3.38) 

ʜʝ q  - ʪʝʧʣʦʚʠʡ ʧʦʪʽʢ, 
3ʤɺʪ ; 

    dndt  - ʛʨʘʜʽʻʥʪ ʪʝʤʧʝʨʘʪʫʨʠ, ʤʛʨʘʜ. 

 

ʂʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ɚ ʻ ʬʽʟʠʯʥʦʶ ʚʣʘʩʪʠʚʽʩʪʶ ʨʝʯʦʚʠʥʠ. ɺʽʥ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʠʨʦʜʠ ʨʝʯʦʚʠʥʠ, ʾʾ ʘʛʨʝʛʘʪʥʦʛʦ ʩʪʘʥʫ, ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʪʠʩʢʫ (ʜʣʷ 

ʛʘʟʽʚ). ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʚʠʟʥʘʯʝʥʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʽ ʤʽʩʪʷʪʴʩʷ ʫ ʜʦʚʽʜʥʠʢʫ. 

ʋ ʩʢʣʘʜʥʠʭ ʚʠʧʘʜʢʘʭ ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʦʙʫʤʦʚʣʝʥʠʡ ʨʽʟʥʠʤʠ 

ʬʘʢʪʦʨʘʤʠ, ʷʢʽ ʥʝ ʟʘʚʞʜʠ ʧʽʜʜʘʶʪʴʩʷ ʨʦʟʨʘʭʫʥʢʫ ʘʙʦ ʪʦʯʥʦʤʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʚʠʟʥʘʯʝʥʥ.ʁ ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ 

ʧʦʨʠʩʪʠʭ ʤʘʪʝʨʽʘʣʽʚ ʩʠʣʴʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʙ'ʻʤʥʦʾ ʯʘʩʪʢʠ ʧʫʩʪʦʪ, ʨʦʟʤʽʨʫ ʧʦʨ, ʘ 

ʪʘʢʦʞ ʚʽʜ ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʽʜʠʥʠ ʘʙʦ ʛʘʟʫ, ʱʦ ʟʘʧʦʚʥʶʶʪʴ ʧʦʨʠ. ʋ ʨʘʟʽ 

ʢʨʠʩʪʘʣʽʯʥʠʭ ʨʝʯʦʚʠʥ ʽʩʪʦʪʥʠʡ ʚʧʣʠʚ ʥʘ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʥʘʜʘ ̒ ʧʨʠʨʦʜʘ 

ʢʨʠʩʪʘʣʽʯʥʦʾ ʬʘʟʠ. ɺ ʘʤʦʨʬʥʠʭ ʪʽʣʘʭ ʚʘʞʣʠʚʫ ʨʦʣʴ ʛʨʘʻ ʩʪʫʧʽʥʴ ʦʨʽʻʥʪʘʮʽʾ 

ʤʦʣʝʢʫʣ. 

ɿʝʨʥʦ ʧʦʛʘʥʦ ʧʨʦʚʦʜʠʪʴ ʪʝʧʣʦ, ʢʦʝʬʽʮʽʻʥʪ ʡʦʛʦ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ 

ʢʦʣʠʚʘʻʪʴʩʷ ʫ ʤʝʞʘʭ ʚʽʜ 0,1 ʜʦ 0,4 ɺʪ / (ʤ ʂ), ʫ ʪʦʡ ʯʘʩ, ʷʢ, ʥʘʧʨʠʢʣʘʜ, 

ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʤʽʜʽ 300-390 ɺʪ / (ʤ ʂ). ʊʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʟʝʨʥʦʚʦʾ 

ʤʘʩʠ ʫ 3-5 ʨʘʟʽʚ ʤʝʥʰʘ ʟʘ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʦʜʥʽʻʾ ʟʝʨʥʠʥʠ ʯʝʨʝʟ ʥʘʷʚʥʽʩʪʴ ʫ ʥʽʡ 
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ʧʦʚʽʪʨʷʥʠʭ ʧʦʨʦʞʥʠʥ. ɺʥʘʩʣʽʜʦʢ ʥʠʟʴʢʦʾ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʟʝʨʥʦʚʘ ʤʘʩʘ ʟʜʘʪʥʘ 

ʪʨʠʚʘʣʠʡ ʯʘʩ ʟʙʝʨʽʛʘʪʠ ʩʪʘʣʫ ʪʝʤʧʝʨʘʪʫʨʫ[73,74,75,76,95,104,124]. 

ʋ ʧʨʘʢʪʠʮʽ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ ʧʦʛʘʥʘ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʟʝʨʥʦʚʦʾ ʤʘʩʠ ʽ 

ʥʘʩʽʥʥʷ ʜʦʟʚʦʣʷʻ ʪʨʠʚʘʣʠʡ ʯʘʩ ʟʙʝʨʽʛʘʪʠ ʾʭ ʚ ʦʭʦʣʦʜʞʝʥʦʤʫ ʩʪʘʥʽ, ʘ ʭʦʣʦʜ - 

ʜʝʰʝʚʠʡ ʽ ʥʝʟʘʤʽʥʥʠʡ ʢʦʥʩʝʨʚʘʥʪ ʙʫʜʴ-ʷʢʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ. 

ɿ ʧʽʜʚʠʱʝʥʥʷʤ ʧʦʢʘʟʥʠʢʘ ʚʦʣʦʛʦʩʪʽ ʟʝʨʥʘ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʟʝʨʥʦʚʦʾ ʤʘʩʠ 

ʪʘʢʦʞ ʧʽʜʚʠʱʫʻʪʴʩʷ. ʏʝʨʝʟ ʥʠʟʴʢʫ ʪʝʧʣʦʧʨʦʚʽʜʥʩ̔ʪɹ ʟʝʨʥʦʚʦʾ ʤʘʩʠ ʧʨʠ ʩʫʰʽʥʥʽ 

ʟʝʨʥʘ ʢʦʥʜʫʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʤʦʞʣʠʚʠʡ ʧʝʨʝʛʨʽʚ ʦʢʨʝʤʠʭ ʚʝʨʩʪʚ ʟʝʨʥʘ, 

ʟʥʠʞʫʻʪʴʩʷ ʩʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ, ʧʦʛʽʨʰʫʶʪʴʩʷ ʪʝʭʥʦʣʦʛʽʯʥʽ ʛʽʜʥʦʩʪʽ 

ʟʝʨʥʘ[31,33,71]. 

ʉʧʝʮʠʬʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʝʨʥʘ, ʷʢ ʦʙ'ʻʢʪʘ ʦʭʦʣʦʜʞʝʥʥʷ, ʟʥʘʯʥʦʶ ʤʽʨʦʶ 

ʦʙʫʤʦʚʣʝʥʽ ʦʩʦʙʣʠʚʠʤ ʩʪʘʥʦʤ ʚʦʜʠ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʫ ʟʝʨʥʽ, ʽ ʤʝʭʘʥʽʟʤʦʤ 

ʚʟʘʻʤʦʜʽʾ ʾʾ ʟ ʨʝʯʦʚʠʥʘʤʠ ʟʝʨʥʘ. ʋ ʟʝʨʥʽ ʥʝʤʘʻ ʚʽʣʴʥʦʾ ʚʦʜʠ, ʚʦʥʘ ʙʽʣʴʰ-ʤʝʥʰ 

ʤʽʮʥʦ ʧʦʚ'ʷʟʘʥʘ ʟ ʪʢʘʥʠʥʘʤʠ ʟʝʨʥʘ ʪʘ ʡʦʛʦ ʢʣʽʪʠʥʘʤʠ, ʘʙʦ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʚʠʛʣʷʜʽ 

ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʽ ʩʢʣʘʜʫ. ɺʦʜʘ ʚ ʟʝʨʥʽ ʥʝ ʪʽʣʴʢʠ 

ʥʘʡʚʘʞʣʠʚʽʰʘ ʩʢʣʘʜʦʚʘ ʯʘʩʪʠʥʘ, ʘ ʡ ʘʢʪʠʚʥʠʡ ʘʛʝʥʪ, ʷʢʠʡ ʙʝʨʝ ʫʯʘʩʪʴ ʫ 

ʙʽʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʘʭ, ʱʦ ʧʦʩʪʽʡʥʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ ʟʝʨʥʽ. 

ʊʝʧʣʦʚʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʝʨʥʘ ʚʠʟʥʘʯʘʶʪʴʩʷ ʡʦʛʦ ʪʝʧʣʦʬʽʟʠʯʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: ʧʠʪʦʤʦʶ ʪʝʧʣʦʻʤʥʽʩʪʶ, ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʶ ʽ 

ʪʝʤʧʝʨʘʪʫʨʦʧʨʦʚʽʜʥʩ̔ʪʁ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʨʦʟʚʠʪʦʢ ʧʨʦʮʝʩʽʚ ʧʝʨʝʥʦʩʫ 

(ʚʠʟʥʘʯʘʶʪʴʩʷ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʶ ɚ). 

 

3.5 ɸʥʘʣʽʪʠʯʥʽ ʟʘʩʦʙʠ ʤʦʜʝʣʶʚʘʥʥʷ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʪʘ ʙʽʦʭʽʤʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ ʟʝʨʥʦʚʦʾ ʤʘʩʠ. 

 

ʇʝʨʝʥʦʩ ʤʦʣʝʢʫʣʷʨʥʦʾ (ʽʥʜʝʢʩ m) ʪʘ ʢʣʽʪʠʥʥʦʾ (ʽʥʜʝʢʩ z) ʩʠʩʪʝʤ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʜʫʢʦʚʘʥʠʭ ʧʨʠʤʫʩʦʚʦʶ ʡ ʧʨʠʨʦʜʥʦʶ ʢʦʥʚʝʢʮʽʻʶ 

ʤʝʭʘʥʽʟʤʽʚ. ʅʘ ʧʽʜʩʪʘʚʽ ʥʝʚʝʣʠʢʠʭ ʜʽʘʧʘʟʦʥʽʚ ʜʦʚʞʠʥ (9* 10-ºml  ʤ ʜʣʷ ʧʨʦʪʝʾʥʽʚ ʽ 

6* 10-ºzl  ʤ  ʜʣʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ) ʚʦʥʠ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʤʝʭʘʥʽʯʥʽʡ ʽ ʪʝʧʣʦʚʽʡ 

ʨʽʚʥʦʚʘʟʽ. ʍʘʨʘʢʪʝʨʠʩʪʠʯʥʽ ʚʥʫʪʨʽʰʥʽ ʰʢʘʣʠ ʯʘʩʫ ʧʝʨʝʥʦʩʫ ʽʤʧʫʣʴʩʫ ʫ ʚʦʜʫ ʷʢ 
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ʜʠʩʧʝʨʩʽʡʥʝ ʩʝʨʝʜʦʚʠʱʝ 
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ʱʦʜʦ ʤʝʭʘʥʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ. ɸʥʘʣʦʛʽʯʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʚʥʫʪʨʽʰʥʽ ʰʢʘʣʠ ʯʘʩʫ 
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zet ʩ ʧʝʨʝʥʦʩ ʝʥʝʨʛʽʾ ʫ ʚʦʜʫ. ʎʽ ʦʮʽʥʢʠ 

ʚʠʤʘʛʘʶʪʴ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʛʣʷʜʫ ʧʦʙʣʠʟʫ ʤʝʞ ʧʝʨʝʭʦʜʽʚ ʬʘʟ. ʊʘʤ ʟʥʘʯʥʦʶ 

ʤʽʨʦʶ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʤʽʥʘ ʩʪʘʥʫ çʯʘʩ ʨʝʘʢʮʽʾ ʥʘ ʪʝʨʤʦʛʽʜʨʦʜʠʥʘʤʽʯʥʠʡ 

ʚʧʣʠʚè, ʪʦʤʫ ʱʦ ʚʦʥʠ ʩʪʚʦʨʶʶʪʴ ʧʦʣʷ ʰʚʠʜʢʦʩʪʝʡ, ʧʦʣʷ ʽʥʜʫʢʦʚʘʥʠʭ ʪʝʨʪʷʤ 

ʥʦʨʤʘʣʴʥʠʭ ʥʘʧʨʫʛ ʽ ʪʘʥʛʝʥʮʽʘʣʴʥʠʭ ʥʘʧʨʫʛ, ʘ ʪʘʢʦʞ ʧʦʣʷ 

ʚʥʫʪʨʽʰʥʴʦʤʦʣʝʢʫʣʷʨʥʦʛʦ  ʪʠʩʢʫ ʡ ʪʝʤʧʝʨʘʪʫʨʠ. 

ʈʦʟʤʽʨʠ ʚʥʫʪʨʽʰʥʽʭ ʰʢʘʣ ʯʘʩʫ ʜʠʩʧʝʨʛʦʚʘʥʠʭ ʤʦʣʝʢʫʣʷʨʥʠʭ ʽ ʢʣʽʪʠʥʥʠʭ 

ʩʠʩʪʝʤ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʪʠʧʦʚʦʾ ʪʨʠʚʘʣʦʩʪʽ ʧʨʦʮʝʩʫ Ű
ʧʨʦʮ

* ʦʙʨʦʙʢʠ. 

ʆʪʞʝ, ʯʠʩʣʦ ɼʝʙʦʨʠ *

*

ʧʨʦʮ

ʚʥʫʪʨ

De
t

t
=  ʧʨʠʡʤʘʻ ʥʝʩʢʽʥʯʝʥʥʦ ʤʘʣʝ ʟʥʘʯʝʥʥʷ. ʎʝʡ 

ʙʝʟʨʦʟʤʽʨʥʠʡ ʽʥʜʝʢʩ ʚʠʨʘʞʘʻ ʣʦʢʘʣʴʥʫ ʨʽʚʥʦʚʘʛʫ, ʪʦʙʪʦ ʥʘʷʚʥʽʩʪʴ 

çʢʦʥʛʨʫʝʥʪʥʦʛʦ ʪʝʨʤʦʛʽʜʨʦʜʠʥʘʤʽʯʥʦʛʦ ʩʪʘʥʫè ʙʝʟʧʝʨʝʨʚʥʦʾ ʬʘʟʠ ʡ 

ʜʠʩʧʝʨʛʦʚʘʥʠʭ ʤʦʣʝʢʫʣʷʨʥʠʭ ʽ ʢʣʽʪʠʥʥʠʭ ʩʠʩʪʝʤ ʫ ʙʫʜʴ-ʷʢʠʡ ʤʦʤʝʥʪ ʯʘʩʫ ʚ 

ʧʨʦʮʝʩʽ ʚʧʣʠʚʫ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʧʨʠ ʜʘʥʠʭ ʧʨʦʩʪʦʨʦʚʠʭ ʢʦʦʨʜʠʥʘʪʘʭ. ʎʝ ʟʥʘʯʥʦ 

ʧʦʣʝʛʰʫʻ ʤʦʜʝʣʶʚʘʥʥʷ, ʪʘʢ ʷʢ ʜʦʟʚʦʣʷʻ ʥʘʤ ʚʽʜʦʙʨʘʟʠʪʠ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʚʧʣʠʚ 

ʥʘ ʤʦʣʝʢʫʣʷʨʥʽ ʡ ʢʣʽʪʠʥʥʽ ʨʝʘʢʮʽʾ ʷʢ ʟʘʛʘʣʴʥʽ ʩʢʘʣʷʨʥʽ ʚʝʣʠʯʠʥʠ Ū*. ʋ 

ʙʝʟʨʦʟʤʽʨʥʦʤʫ ʚʠʛʣʷʜʽ ʜʣʷ ʚʽʜʥʦʰʝʥʥʷ  
*

0

*

Q

Q
=Q ʤʠ ʦʪʨʠʤʘʣʠ ʚʽʜʧʦʚʽʜʥʫ ʤʦʜʝʣʴ 
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ʃʽʚʘ ʩʪʦʨʦʥʘ ʨʽʚʥʷʥʥʷ ʤʦʜʝʣʽ ʧʦʚʥʽʩʪʶ ʟʙʽʛʘʻʪʴʩʷ ʟ ʨʽʚʥʷʥʥʷʤ ʟʙʝʨʝʞʝʥʥʷ 

ʤʘʩʠ. ɼʣʷ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʙʽʦʢʦʤʧʦʥʝʥʪʘ ʨʽʚʥʷʥʥʷ (3.38) ʚʠʨʘʞʘʻ ʽʥʜʫʢʦʚʘʥʽ 

ʟʤʽʥʠ, ʷʢʽ ʧʦʚ'ʷʟʘʥʽ ʟ ʜʠʬʫʟʽʻʶ, ʘ ʪʘʢʦʞ ʟ ʷʢʽʩʥʦʶ ʟʤʽʥʦʶ (ʘʢʪʠʚʘʮʽʻʶ ʘʙʦ 

ʜʝʟʘʢʪʠʚʘʮʽʻʶ) ʙʽʦʢʦʤʧʦʥʝʥʪʽʚ. ɽʬʝʢʪʠ ʜʠʬʫʟʽʾ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʽʩʥʫʚʘʥʥʽ 

ʥʝʦʜʥʦʨʽʜʥʠʭ ʧʦʣʽʚ ʩʢʘʣʷʨʥʦʾ ʚʝʣʠʯʠʥʠ Ū. ʇʘʨʘʤʝʪʨ DŪ ʫ ʧʝʨʰʦʤʫ ʯʣʝʥʽ 
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ʧʨʘʚʦʾ ʩʪʦʨʦʥʠ ʨʽʚʥʷʥʥʷ (3.38) ʜʘʥʠʡ ʜʣʷ ʢʦʥʩʪʘʥʪʠ ʜʠʬʫʟʽʾ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʘʙʦ 

ʢʣʽʪʠʥʥʦʛʦ ʧʨʦʮʝʩʫ. ɺʝʣʠʯʠʥʘ ʜʠʬʫʟʽʾ ʟʘʣʝʞʠʪʴ, ʦʯʝʚʠʜʥʦ, ʚʽʜ ʟʚʦʨʦʪʥʦʛʦ 

ʟʥʘʯʝʥʥʷ ʜʦʙʫʪʢʫ ʢʨʠʪʝʨʽʶ ʈʝʡʥʦʣʴʜʩʘ Re0 ʽ ʢʨʠʪʝʨʽʶ ʐʤʽʜʪʘ ab
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Sc
*

*
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0
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ʂʨʠʪʝʨʽʡ ʐʤʽʜʪʘ ʜʘʻ ʦʮʽʥʢʫ ʚʽʜʥʦʰʝʥʥʶ ʜʠʬʫʟʽʡʥʦʛʦ ʧʝʨʝʥʦʩʫ ʽʤʧʫʣʴʩʫ ʜʦ 

ʩʢʘʣʷʨʘ Q. ʅʘʩʪʫʧʥʠʡ ʝʬʝʢʪ, ʧʦʚ'ʷʟʘʥʠʡ ʟ ʧʦʟʠʪʠʚʥʠʤ ʘʙʦ ʥʝʛʘʪʠʚʥʠʤ 

"ʚʠʨʦʙʥʠʮʪʚʦʤ" Q, ʚʠʨʘʞʘʻ ʙʝʟʨʦʟʤʽʨʥʠʡ ʧʦʯʘʪʢʦʚʠʡ ʯʣʝʥ QQDa0 . ɿʥʘʯʝʥʥʷ 

ʢʨʠʪʝʨʽʶ ɼʘʤʢʴʦʣʣʝʨʘ 0aD  ʚʩʪʘʥʦʚʣʶʻ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʜʞʝʨʝʣʘ QQ . ɺʽʥ ʦʧʠʩʫʻ 

ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʢʦʥʚʝʢʮʽʡʥʦʶ ʰʢʘʣʦʶ ʯʘʩʫ ʡ ʰʢʘʣʦʶ ʯʘʩʫ ʤʦʣʝʢʫʣʷʨʥʦʾ 

ʨʝʘʢʮʽʾ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʨʝʘʢʮʽʾ nïʥʦʛʦ ʧʦʨʷʜʢʫ ʟ ʢʦʥʮʝʥʪʨʘʮʽʻʶ Q=c  

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʜʞʝʨʝʣʘ nkcQ -=Q  ʡ ʢʨʠʪʝʨʽʶ ɼʘʤʢʦʣʣʝʨʘ ʩʪʘʥʦʚʠʪʴ 
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ʆʜʥʘ ʟ ʦʩʥʦʚʥʠʭ ʽʜʝʡ ʨʽʚʥʷʥʥʷ (3.38) ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʤʦʣʝʢʫʣʠ ï ʷʢʱʦ 

ʧʝʨʝʚʘʞʘʶʪʴ ʥʝʦʙʭʽʜʥʽ ʟʥʘʯʝʥʥʷ ʪʝʨʤʦʜʠʥʘʤʽʯʥʦʾ ʟʤʽʥʥʦʾ ʪʠʩʢʫ ʡ ʪʝʤʧʝʨʘʪʫʨʠ 

ï ʨʝʘʛʫʶʪʴ ʚʽʜʧʦʚʽʜʥʠʤ ʯʠʥʦʤ. ʆʪʞʝ, ʢʣʽʪʠʥʥʽ ʨʝʘʢʮʽʾ ʤʦʞʥʘ ʤʦʜʝʣʶʚʘʪʠ 

ʘʥʘʣʦʛʽʯʥʦ[59]. ɯʥʜʫʢʦʚʘʥʝ ʪʠʩʢʦʤ ʧʨʠʜʫʰʝʥʥʷ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʷʢ ʩʢʘʣʷʨʥʘ ʚʝʣʠʯʠʥʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʜʞʝʨʝʣʘ 

ʧʨʠʛʥʽʯʝʥʥʷ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ (ʥʘʧʨʠʢʣʘʜ, ʚʝʣʠʯʠʥʘ ʚʥʫʪʨʽʰʥʴʦʤʦʣʝʢʫʣʷʨʥʦʛʦ 

ʪʠʩʢʫ ʚ ʩʧʦʣʫʯʝʥʥʽ ʟ ʯʫʪʣʠʚʽʩʪʶ ʚʽʜʧʦʚʽʜʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʜʦ ʨʦʟʤʥʦʞʝʥʥʷ), 

ʜʠʬʫʟʽʡʥʦʛʦ ʧʝʨʝʥʦʩʫ ʟʥʠʱʝʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʥʘ ʦʩʥʦʚʽ ʯʠʩʪʦʛʦ 

ʙʨʦʫʥʽʚʩʴʢʦʛʦ ʨʫʭʫ ʡ ʢʦʥʚʝʢʮʽʡʥʦʛʦ ʧʝʨʝʥʦʩʫ ʥʘ ʦʩʥʦʚʽ ʧʨʠʤʫʩʦʚʦʾ ʡ 

ʧʨʠʨʦʜʥʦʾ ʢʦʥʚʝʢʮʽʾ ʫ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽʡ ʩʫʩʧʝʥʟʽʾ. 

ʋʚʦʜʷʯʠ  ʧʦʯʘʪʢʦʚʠʡ ʯʣʝʥ ʫ ʨʽʚʥʷʥʥʷ (3.38) ʤʠ ʚʠʭʦʜʠʣʠ ʽʟ ʛʽʧʦʪʝʟʠ, ʱʦ 

ʜʦʜʘʪʢʦʚʦ ʜʦ ʣʦʢʘʣʴʥʦʾ ʤʝʭʘʥʽʯʥʦʾ ʡ ʪʝʧʣʦʚʦʾ ʨʽʚʥʦʚʘʛʠ ʤʽʞ ʜʠʩʧʝʨʛʦʚʘʥʦʶ ʡ 

ʙʝʟʧʝʨʝʨʚʥʦʶ ʬʘʟʘʤʠ ʽʩʥʫʻ ʣʦʢʘʣʴʥʘ ʦʜʥʦʨʽʜʥʽʩʪʴ. ʂʦʥʢʨʝʪʥʦ ʮʝ ʧʦʟʥʘʯʘʻ, ʱʦ 

ʨʝʘʢʮʽʾ ʷʢ ʫ ʨʦʟʛʣʷʥʫʪʦʤʫ ʤʽʩʮʽ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʧʨʦʜʫʢʪʫ, ʪʘʢ ʽ ʚ ʡʦʛʦ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦʤʫ ʧʨʦʩʪʦʨʦʚʦʤʫ ʦʪʦʯʝʥʥʽ ʧʨʦʭʦʜʷʪʴ ʫ ʟʘʣʝʞʥʦʩʪʽ ʪʦʛʦ ʞ ʩʘʤʦʛʦ 

ʣʦʢʘʣʴʥʦʛʦ ʪʝʨʤʦʛʽʜʨʦʜʠʥʘʤʽʯʥʦʛʦ ʩʪʘʥʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʤʽʩʮʷʭ ʽʟ ʧʨʦʩʪʦʨʦʚʦ 

ʜʫʞʝ ʤʘʣʝʥʴʢʦʶ ʜʠʩʪʘʥʮʽʻʶ ʤʽʞ ʨʝʘʢʮʽʷʤʠ, ʱʦ ʧʨʦʪʽʢʘʶʪʴ, ʥʝ ʽʩʥʫʶʪʴ ʷʢ 
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ʚʟʘʻʤʥʽ ʚʧʣʠʚʠ, ʪʘʢ ʽ ʦʙʤʝʞʝʥʥʷ ʡ ʫʧʦʚʽʣʴʥʝʥʥʷ. ʊʘʢ ʷʢ ʮʠʭ ʚʟʘʻʤʦʜʽʡ ʧʦʚʥʽʩʪʶ 

ʥʝ ʫʥʠʢʥʫʪʠ, ʪʦ ʤʠ ʚʚʘʞʘʣʠ ʨʘʮʽʦʥʘʣʴʥʠʤ ʟʥʝʚʘʞʠʪʠ ʚʟʘʻʤʦʜʽʷʤʠ, ʷʢʱʦ 

ʩʝʨʝʜʥʷ ʚʽʜʩʪʘʥʴ  s*  ʤʽʞ ʜʚʦʤʘ ʤʦʣʝʢʫʣʘʤʠ ʘʙʦ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ ʧʨʠʡʤʘʻ 

ʩ̔ʪʦʪʥʦ ʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ, ʥʽʞ ʾʭ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʽ ʰʢʘʣʠ ʜʦʚʞʠʥ im ʽ iz. ʇʝʨʝʚʽʨʢʘ 

ʚʽʨʦʛʽʜʥʦʩʪʽ ʮʴʦʛʦ ʚʠʤʘʛʘʻ ʨʦʟʨʘʭʫʥʢʫ ʨʦʟʤʽʨʫ ʥʘʩʪʫʧʥʦʛʦ ʢʨʠʪʝʨʽʶ, ʯʠʩʣʘ 

ʂʥʫʜʩʝʥʘ Kn, ʱʦ ʟʥʘʭʦʜʠʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʛʘʟʦʚʽʡ ʜʠʥʘʤʽʮʽ ʜʣʷ ʧʦʨʽʚʥʷʥʦʾ 

ʘʨʛʫʤʝʥʪʘʮʽʾ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʜʘʧʪʫʻʤʦ ʚʠʟʥʘʯʝʥʥʷ 

ʯʠʩʣʘ ʂʥʫʜʩʝʥʘ ʷʢ 
*

*

l

s
Kn=

.  ʋʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʤʠ ʚʚʘʞʘʣʠ, ʱʦ ʣʦʢʘʣʴʥʘ 

ʦʜʥʦʨʽʜʥʽʩʪʴ ʧʨʠʙʣʠʟʥʦ ʽʩʥʫʻ ʧʨʠ ʥʝʚʝʣʠʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʜʠʩʧʝʨʩʥʠʭ ʩʠʩʪʝʤ, 

ʪʦʙʪʦ ʜʣʷ ʙʽʣʴʰʠʭ ʟʥʘʯʝʥʴ 
*s . ʇʝʨʝʧʝʨʝʚʽʨʢʘ ʚʽʨʦʛʽʜʥʦʩʪʽ ʣʦʢʘʣʴʥʦʾ 

ʦʜʥʦʨʽʜʥʦʩʪʽ, ʪʦʙʪʦ ʱʦ ʥʽʷʢʽ ʚʟʘʻʤʦʟʚ'ʷʟʢʠ ʥʝ ʚʽʜʙʫʚʘʶʪʴʩʷ ʤʽʞ ʩʫʩʽʜʥʽʤʠ 

ʧʨʦʩʪʦʨʦʚʠʤʠ ʟʦʥʘʤʠ, ʤʘʻ, ʢʨʽʤ ʪʦʛʦ, ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʱʦʜʦ ʤʘʩʰʪʘʙʫʚʘʥʥʷ. 

ʎʝ ʚʠʭʦʜʠʪʴ ʽʟ ʪʦʛʦ ʬʘʢʪʫ, ʱʦ ʚʠʤʽʨʶʚʘʥʥʷ ʢʽʥʝʪʠʯʥʠʭ ʜʘʥʠʭ ʨʝʘʢʮʽʾ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ ʜʫʞʝ ʤʘʣʝʥʴʢʠʭ ʢʦʤʽʨʢʘʭ, ʫ ʷʢʠʭ ʚʧʣʠʚ ʪʝʧʣʦʛʽʜʨʦʤʝʭʘʥʽʯʥʠʭ 

ʨʦʟʧʦʜʽʣʽʚ ʚʠʷʚʣʷʻʪʴʩʷ ʚʽʜʥʦʩʥʦ ʥʝʟʥʘʯʥʠʤ. ʊʫʪ ʧʦʚʠʥʥʘ ʧʝʨʝʚʘʞʘʪʠ 

ʘʧʨʦʢʩʠʤʘʪʠʚʥʦ ʥʝ ʪʽʣʴʢʠ ʣʦʢʘʣʴʥʘ, ʘʣʝ ʡ, ʜʦ ʧʝʚʥʦʛʦ ʨʦʟʤʽʨʫ, ʛʣʦʙʘʣʴʥʘ 

ʦʜʥʦʨʽʜʥʽʩʪʴ. ʅʘ ʧʨʦʪʠʚʘʛʫ ʮʴʦʤʫ, ʨʦʟʧʦʜʽʣʠ ʪʝʧʣʦʛʽʜʨʦʤʝʭʘʥʽʯʥʠʭ ʧʦʣʽʚ, ʱʦ 

ʥʝʤʠʥʫʯʝ ʪʨʘʧʣʷʶʪʴʩʷ ʫ ʚʝʣʠʢʠʭ ʢʘʤʝʨʘʭ, ʩʧʨʦʤʦʞʥʽ ʚʧʣʠʚʘʪʠ ʥʘ ʰʚʠʜʢʽʩʪʴ 

ʨʝʘʢʮʽʾ ʽʥʰʠʤ ʩʧʦʩʦʙʦʤ, ʥʽʞ ʮʝ ʚʠʨʘʞʝʥʦ ʨʽʚʥʷʥʥʷʤ (3.38). 

ɿʚʘʞʘʶʯʠ ʥʘ ʮʽ ʫʤʦʚʠ ʤʠ ʟʨʦʙʠʣʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʧʝʨʝʥʦʩ ʤʘʩʠ, ʽʤʧʫʣʴʩʫ, 

ʝʥʝʨʛʽʾ ʡ ʩʢʘʣʷʨʽʚ ʟʜʽʡʩʥʶʻ ʩʠʣʴʥʠʡ ʚʧʣʠʚ ʥʘ ʚʟʘʻʤʦʜʽʾ, ʦʜʥʘʢ ʪʦʯʥʦʾ ʧʦʜʦʙʠ 

ʜʦʩʷʛʪʠ ʥʝʤʦʞʣʠʚʦ. ʎʝ ʧʨʘʮʶʻ, ʟʦʢʨʝʤʘ, ʷʢʱʦ ʩʚʦʻʶ ʤʝʪʦʶ ʩʪʘʚʠʪʠ ʢʦʥʢʨʝʪʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʚʧʣʠʚʫ, ʷʢ, ʥʘʧʨʠʢʣʘʜ, ʽʥʘʢʪʠʚʘʮʽʷ ʢʣʽʪʠʥʥʠʭ ʽ 

ʤʦʣʝʢʫʣʷʨʥʠʭ ʩʠʩʪʝʤ, ʘʣʝ ʩʪʘʥʦʚʠʪʴ ʟʥʘʯʥʫ ʩʢʣʘʜʥʽʩʪʴ ʥʝ ʪʽʣʴʢʠ ʜʣʷ 

ʤʘʩʪhʘʙʫʚʘʥʥʷ, ʘʣʝ ʡ ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʩʧʨʦʱʝʥʥʷ ʤʦʜʝʣʶʚʘʥʥʷ ʡ ʽʤʽʪʘʮʽʾ. 

ɼʦʪʝʧʝʨ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʚʥʦʛʦ ʨʽʚʥʷʥʥʷ ʧʝʨʝʥʦʩʫ ʚʽʜʩʫʪʥʻ ʜʣʷ ʩʢʘʣʷʨʥʠʭ 

ʚʝʣʠʯʠʥ. ʅʘʧʨʦʪʠ, ʚʽʜʦʤʽ ʯʠʩʣʝʥʥʽ ʩʧʨʦʱʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʟʘʩʪʦʩʦʚʫʚʘʥʽ ʜʣʷ 

ʦʧʠʩʫ ʪʠʤʯʘʩʦʚʦʾ ʟʘʣʝʞʥʦʩʪʽ ʤʦʣʝʢʫʣʷʨʥʠʭ ʽ ʢʣʽʪʠʥʥʠʭ ʨʝʘʢʮʽʡ. 
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ʄʦʜʝʣʴ (3.40) ʷʚʣʷʻ ʩʦʙʦʶ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʡ ʤʘʪʝʤʘʪʠʯʥʠʡ 

ʚʠʨʘʟ [122,123]. ɼʣʷ ʩʧʨʦʱʝʥʥʷ ʨʽʚʥʷʥʥʷ (3.39) ʤʠ ʚʚʝʣʠ ʯʣʝʥ ( )U
C

QÖÐ , ʷʢʠʤ 

ʤʦʞʥʘ ʚʨʘʭʫʚʘʪʠ ʝʬʝʢʪ ʢʦʥʚʝʢʮʽʡʥʦʛʦ ʧʝʨʝʥʦʩʫ Ū ʯʝʨʝʟ ʟʘʚʞʜʠ ʧʨʠʩʫʪʥʻ ʚ 

ʨʽʜʢʽʡ ʯʘʩʪʮʽ ʧʨʦʜʫʢʪʫ ʧʦʣʝ ʰʚʠʜʢʦʩʪʽ U
C

 : 

( ) Ū0Ū
Ū

QDU a+=ÖÐ+
µ

µ C

t
                                 (3.41) 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʢʣʠʢʘʥʽ ʧʽʜ ʯʘʩ ʚʧʣʠʚʫ ɺʊ ʧʦʣʷ ʪʝʤʧʝʨʘʪʫʨʠ ʡ ʪʝʯʽʾ 

ʟʥʘʯʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʝʨʝʪʚʦʨʝʥʥʷ ʙʫʜʴ-ʷʢʦʛʦ ʮʽʣʴʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ 

ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʧʨʦʜʫʢʪʫ. ʊʘʢ, ʘʚʪʦʨʠ [15] ʧʦʢʘʟʘʣʠ, ʱʦ ʜʘʥʽ ʧʦʣʷ ʜʽʡʩʥʦ 

ʟʥʘʯʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʽʥʘʢʪʠʚʘʮʽʶ ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʧʨʠ 

ʜʦʚʛʦʪʨʠʚʘʣʦʤʫ ʟʙʝʨʽʛʘʥʥʽ ʧʨʦʜʫʢʮʽʾ . 

3.6. ɺʠʩʥʦʚʢʠ ʜʦ 3 ʨʦʟʜʽʣʫ 

1. ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʮʝʩʫ ʦʭʦʣʦʜʞʝʥʥʷ ʟʝʨʥʘ 

ʫ ʨʦʟʨʦʙʣʝʥʦʤʫ ʟʝʨʥʦʩʭʦʚʠʱʽ ʨʦʟʨʦʙʣʝʥʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʧʘʨʘʤʝʪʨʠʯʥʫ ʩʭʝʤʫ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʨʦʮʝʩʫ. ʆʪʨʠʤʘʥʦ ʦʩʪʘʪʦʯʥʝ ʨʽʚʥʷʥʥʷ ʪʝʧʣʦʚʦʣʦʛʦʦʙʤʽʥʫ, ʱʦ 

ʦʧʠʩʫʻ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʽʚ ʦʭʦʣʦʜʞʫʶʯʦʛʦ ʧʦʚʽʪʨʷ. ɺʩʪʘʥʦʚʣʝʥʦ ʤʝʞʽ 

ʝʬʝʢʪʠʚʥʦʛʦ ʨʦʙʦʯʦʛʦ ʨʝʞʠʤʫ ʨʦʟʨʦʙʣʝʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʟʘ ʷʢʠʤʠ ʝʥʪʘʣʴʧʽʷ 

ʩʪʘʥʦʚʠʪʴ 18000...20000 ɼʞ/ʢʛ ʟʘ ʚʦʣʦʛʦʩʪʽ ʦʙʨʦʙʣʶʚʘʥʦʾ ʧʨʦʜʫʢʮʽʾ 10...12 %. 

2. ʈʦʟʛʣʷʥʫʪʦ  ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚʧʣʠʚʫ ʟʝʨʥʦʚʦʾ ʤʘʩʠ ʥʘ ʝʣʝʤʝʥʪʠ 

ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʠʩʪʝʤʠ, ʟʦʢʨʝʤʘ ʥʘ ʰʧʘʨʫʚʘʪʽʩʪʴ, ʚʦʣʦʛʽʩʪʴ ʪʘ 

ʱʽʣʴʥʽʩʪʴ. 

3. ʆʙˇʨʫʥʪʦʚʘʥʦ ʬʽʟʠʯʥʫ ʤʦʜʝʣʴ ʚʟʘʻʤʦʜʽʾ ʟʝʨʥʦʚʦʾ ʤʘʩʠ ʟ ʭʦʣʦʜʦʥʦʩʽʻʤ ʫ 

ʧʨʦʮʝʩʽ ʾʾ ʘʢʪʠʚʥʦʛʦ ʚʝʥʪʠʣʶʚʘʥʥʷ, ʘ ʩʘʤʝ ʘʥʘʣʽʪʠʯʥʫ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʾʾ 

ʟʦʚʥʽʰʥʴʦʛʦ ʪʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʚʦʣʦʛʦʦʙʤʽʥʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʦʙʨʦʙʢʠ. 

4. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʟʘʩʦʙʠ ʘʥʘʣʽʪʠʯʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʧʨʦʪʽʢʘʥʥʷ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʪʘ ʙʽʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʧʨʠ ʟʙʝʨʽʛʘʥʥ ̔ ʟʝʨʥʦʚʦʾ ʤʘʩʠ ʟʘ 

ʫʤʦʚʠ ʘʢʪʠʚʥʦʛʦ ʚʝʥʪʠʣʶʚʘʥʥʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʦʭʦʣʦʜʞʝʥʥʷ ʧʨʠ ʟʙʝʨʽʛʘʥʥ ̔

ʩʠʨʦʚʠʥʠ. 
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ʈʆɿɼɯʃ 4 

ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅɽ ʆɹˆʈʋʅʊʋɺɸʅʅʗ ʊɽʍʅʆʃʆɻɯʏʅʀʍ ʈɽɾʀʄɯɺ 

ʇʈʆʎɽʉʋ ʆʍʆʃʆɼɾɽʅʅʗ ɿɽʈʅɸ ʋ ɿɽʈʅʆʉʍʆɺʀʑɯ 

 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʽʚ, ʧʨʦʚʝʜʝʥʠʭ ʫ 2012-2015 ʨʦʢʘʭ, ʧʦʢʘʟʘʣʠ, ʱʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʦʭʦʣʦʜʞʝʥʥʷ ʟʝʨʥʘ ʚʽʜ 0Áʉ ʜʦ 14Á□ʉ ʜʘʣʦ ʧʦʟʠʪʠʚʥʠʡ 

ʝʬʝʢʪ. 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ ʪʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʟʙʝʨʝʞʝʥʥʷ ʡʦʛʦ ʩʧʦʞʠʚʯʦʾ ʮʽʥʥʦʩʪʽ ʤʦʞʣʠʚʦ ʟʘʟʜʘʣʝʛʽʜʴ, ʟʘʣʝʞʥʦ ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʠ ʟʙʝʨʽʛʘʥʥʷ, ʧʨʦʛʥʦʟʫʚʘʪʠ ʦʯʽʢʫʚʘʥʠʡ ʚʠʭʽʜ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʢʣʘʜʝʥʦʛʦ ʧʣʘʥʫ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʧʦʚʥʦʬʘʢʪʦʨʥʠʡ 

ʝʢʩʧʝʨʠʤʝʥʪ ʧʦ ʚʠʟʥʘʯʝʥʥʶ ʢʣʝʡʢʦʚʠʥʠ, ʽʥʜʝʢʩʫ ʜʝʬʦʨʤʘʮʽʾ ʢʣʝʡʢʦʚʠʥʠ ʽ 

ʚʦʣʦʛʦʩʪʽ ʟʝʨʥʘ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʦʭʦʣʦʜʞʝʥʥʷ ʫ ʟʝʨʥʦʩʭʦʚʠʱ.̔ ɸ ʪʘʢʦʞ 

ʟʨʦʙʣʝʥʦ ʘʥʘʣʽʟ ʟ ʟʘʨʘʞʝʥʦʩʪʽ ʰʢʽʜʥʠʢʘʤʠ. 

ʗʢʽʩʪʴ ʟʝʨʥʘ ʢʦʥʪʨʦʣʶʶʪʴ ʷʢ ʫ ʧʨʦʮʝʩʽ ʧʽʩʣʷʟʙʠʨʘʣʴʥʦʾ ʦʙʨʦʙʢʠ 

(ʟʘʩʪʦʩʦʚʫʶʪʴ ʚʥʫʪʨʽʰʥʴʦʛʦʩʧʦʜʘʨʩʴʢʠʡ ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ), ʪʘʢ ʽ ʥʘ ʩʪʘʜʽʾ 

ʟʙʝʨʽʛʘʥʥʷ (ʟʜʽʡʩʥʶʶʪʴ ʜʝʨʞʘʚʥʠʡ ʢʦʥʪʨʦʣʴ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ). ɿʝʨʥʦ 

ʧʨʦʜʦʚʦʣʴʯʦ-ʢʦʨʤʦʚʝ ʽ ʪʝʭʥʽʯʥʝ ʢʦʥʪʨʦʣʶʶʪʴ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ, ʚʩʪʘʥʦʚʣʝʥʠʤʠ 

ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʢʦʞʥʦʾ ʢʫʣʴʪʫʨʠ ʩʪʘʥʜʘʨʪʘʤʠ ɼʉʊʋ. ʅʘ ʢʦʞʥʫ ʟʝʨʥʦʚʫ 

ʢʫʣʴʪʫʨʫ ʻ ʩʪʘʥʜʘʨʪʠ, ʱʦ ʦʙʫʤʦʚʣʶʶʪʴ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʟʝʨʥʘ ʚʽʜʧʦʚʽʜʥʦ ʟ 

ʧʦʜʘʣʴʰʠʤ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷʤ. ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʢʦʩʪʽ ʟʝʨʥʘ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʟʘʛʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʟʝʨʥʘ ʫʩʽʭ ʢʫʣʴʪʫʨ, ʽ ʩʧʝʮʽʘʣʴʥʽ, ʱʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʣʠʰʝ ʜʣʷ ʟʝʨʥʘ ʦʢʨʝʤʠʭ ʢʫʣʴʪʫʨ. 

 

4.1 ɺʧʣʠʚ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʥʘ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʩʠʨʦʚʠʥʠ  

4.1.1 ʐʧʘʨʫʚʘʪʽʩʪʴ ʟʝʨʥʘ. ʅʘʷʚʥʽʩʪʴ ʩʚʝʨʜʣʦʚʠʥ ʫ ʤʽʞʟʝʨʥʦʚʽʡ ʤʘʩʽ 

ʚʧʣʠʚʘʻ ʥʘ ʙʘʛʘʪʦ ʬʽʟʠʯʥʠʭ ʽ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʋ ʟʝʨʥʦʚʽʡ ʤʘʩʽ ʻ 

ʤʽʞʟʝʨʥʦʚʽ ʧʨʦʩʪʦʨʠ - ʩʚʝʨʜʣʦʚʠʥʠ, ʟʘʧʦʚʥʝʥʽ ʧʦʚʽʪʨʷʤ. ʉʚʝʨʜʣʦʚʠʥʠ 

ʩʢʣʘʜʘʶʪʴ ʟʥʘʯʥʫ ʯʘʩʪʠʥʫ ʦʙʩʷʛʫ ʟʝʨʥʦʚʦʛʦ ʥʘʩʠʧʫ ʽ ʨʦʙʣʷʪʴ ʽʩʪʦʪʥʠʡ ʚʧʣʠʚ ʥʘ 
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ʽʥʰʽ ʡʦʛʦ ʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʽ ʬʽʟʽʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ. ʗʢʱʦ ʨʦʟʛʣʷʥʫʪʠ ʦʜʠʥʠʮʶ 

ʦʙ'ʻʤʫ ʟʝʨʥʘ ʧʰʝʥʠʮʽ - 1ʤ
3
, ʪʦ ʢʽʣʴʢʽʩʪʴ ʟʝʨʝʥ ʫ ʥʴʦʤʫ ʩʪʘʥʦʚʠʪʴ 25 ʤʣʥ. ʰʪʫʢ 

(ʤʘʩʘ 1000 ʰʪ. - 30 ʛ), ʘ. ʟʥʘʯʠʪʴ, ʽ ʪʘʢʘ ʞ ʢʽʣʴʢʽʩʪʴ ʣʦʢʘʣʴʥʠʭ ʧʦʚʽʪʨʷʥʠʭ 

ʦʙ'ʻʤʽʚ ʫ ʟʘʟʦʨʘʭ ʤʽʞ ʟʝʨʥʘʤʠ, ʩʧʦʣʫʯʝʥʠʭ ʤʽʞ ʩʦʙʦʶ. ʉʭʝʤʘʪʠʯʥʦ ʮʝ ʧʦʢʘʟʘʥʦ 

ʥʘ ʨʠʩ.4.1.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʝʨʥʦʚʘ ʤʘʩʘ ʧʨʝʜʩʪʘʚʣʷʻ ʟ ʩʝʙʝ ʧʦʨʠʩʪʠʡ ʧʨʦʥʠʢʥʠʡ 

ʤʘʪʝʨʽʘʣ ʟ ʜʫʞʝ ʤʘʣʦʶ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʶ ʽ ʚʠʩʦʢʦʶ ʪʝʧʣʦʻʤʥʽʩʪʶ. 

 

ʈʠʩ. 4.1. ɿʝʨʥʦ ʽ ʧʦʚʽʪʨʷ ʫ ʤʽʞʟʝʨʥʦʚʠʭ ʰʧʘʨʠʥʘʭ 

 

ʊʘʢ, ʧʦʚʽʪʨʷ, ʱʦ ʮʠʨʢʫʣʶʻ ʧʦ ʩʚʝʨʜʣʦʚʠʥʘʭ, ʢʦʥʚʝʢʮʽʻʶ ʩʧʨʠʷʻ ʧʝʨʝʜʘʯʽ 

ʪʝʧʣʘ ʽ ʧʝʨʝʤʽʱʝʥʥʶ ʧʘʨʽʚ ʚʦʜʠ. ɿʥʘʯʥʘ ʛʘʟʦʧʨʦʥʠʢʥʽʩʪʴ ʟʝʨʥʦʚʠʭ ʤʘʩ ʜʦʟʚʦʣʷʻ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʶ ʚʣʘʩʪʠʚʽʩʪʴ ʜʣʷ ʧʨʦʜʫʚʘʥʥʷ ʾʭ ʧʦʚʽʪʨʷʤ (ʧʨʠ ʘʢʪʠʚʥʦʤʫ 

ʚʝʥʪʠʣʶʚʘʥʥ)̔ ʘʙʦ ʚʚʦʜʠʪʠ ʚ ʥʠʭ ʧʘʨʠ ʨʽʟʥʠʭ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʜʣʷ 

ʟʥʝʟʘʨʘʞʝʥʥʷ (ʜʝʟʽʥʩʝʢʮʽʾ). ɿʘʧʘʩ ʧʦʚʽʪʨʷ, ʘ, ʦʪʞʝ, ʽ ʢʠʩʥʶ ʩʪʚʦʨʶʻ ʫ ʟʝʨʥʦʚʽʡ 

ʤʘʩʽ ʥʘ ʷʢʠʡʩʴ ʧʝʨʽʦʜ (ʽʥʦʜʽ ʜʫʞʝ ʪʨʠʚʘʣʠʡ) ʥʦʨʤʘʣʴʥʠʡ ʛʘʟʦʦʙʤʽʥ ʜʣʷ ʾʾ ʞʠʚʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ, ʘ ʪʘʢʦʞ ʩʧʨʠʷʻ ʟʙʝʨʝʞʝʥʥʶ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ[1,12,94.151]. 

ɺʝʣʠʯʠʥʘ ʰʧʘʨʫʚʘʪʦʩʪ̔ ʟʝʨʥʦʚʦʾ ʤʘʩʠ ʟʘʣʝʞʠʪʴ, ʚ ʦʩʥʦʚʥʦʤʫ, ʚʽʜ 

ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʥʘʪʫʨʫ ʟʝʨʥʘ. ʊʘʢ, ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʚʦʣʦʛʦʩʪʽ 

ʟʤʝʥʰʫʻʪʴʩʷ ʩʠʧʫʯʽʩʪʴ, ʘ, ʦʪʞʝ, ʽ ʱʽʣʴʥʽʩʪʴ ʫʢʣʘʜʘʥʥʷ. ɺʝʣʠʢʽ ʜʦʤʽʰʢʠ 

ʟʘʟʚʠʯʘʡ ʟʙʽʣʴʰʫʶʪʴ ʰʧʘʨʫʚʘʪʽʩʪʴ, ʜʨʽʙʥʽ ʣʝʛʢʦ ʨʦʟʤʽʱʫʶʪʴʩʷ ʫ ʤʽʞʟʝʨʥʦʚʠʭ 

ʧʨʦʩʪʦʨʘʭ ʽ ʟʤʝʥʰʫʶʪʴ ʾʭ. ɿʝʨʥʦʚʽ ʤʘʩʠ, ʱʦ ʤʽʩʪʷʪʴ ʚʝʣʠʢʽ ʡ ʜʨʽʙʥʽ ʟʝʨʥʘ, 

ʤʘʶʪʴ ʤʝʥʰʫ ʰʧʘʨʫʚʘʪʽʩʪʴ. ɺʠʨʽʚʥʷʥʽ ʟʝʨʥʘ, ʘ ʪʘʢʦʞ ʰʦʨʩʪʢʽ ʘʙʦ ʟʽ 

ʟʤʦʨʱʝʥʦʶ ʧʦʚʝʨʭʥʝʶ ʫʢʣʘʜʘʶʪʴʩʷ ʤʝʥʰ ʱʽʣʴʥʦ. 

ʋ ʟʚ'ʷʟʢʫ ʟ ʩʘʤʦʩʦʨʪʫʚʘʥʥʷʤ ʧhʘʨʫʚʘʪʽʩʪʴ  ʨʽʟʥʠʭ ʜʽʣʷʥʦʢ ʟʝʨʥʦʚʦʾ ʤʘʩʠ 

ʤʦʞʝ ʙʫʪʠ ʥʝʦʜʥʘʢʦʚʦʶ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʨʽʚʥʦʤʽʨʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʧʦʚʽʪʨʷ ʚ 

ʦʢʨʝʤʠʭ ʾʾ ʜʽʣʷʥʢʘʭ. ʇʨʠ ʚʝʣʠʢʽʡ ʚʠʩʦʪʽ ʥʘʩʠʧʫ ʟʝʨʥʦʚʠʭ ʤʘʩ ʚʽʜʙʫʚʘʻʪʴʩʷ ʾʭ 

ʫʱʽʣʴʥʝʥʥʷ ʽ ʧhʘʨʫʚʘʪʽʩʪʴ ʟʤʝʥʰʫʻʪʴʩʷ. ɿʥʘʶʯʠ ʦʙʩʷʛ, ʟʘʡʤʘʥʠʡ ʟʝʨʥʦʚʦʶ 
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ʤʘʩʦʶ, ʽ ʾʾ ʰʧʘʨʫʚʘʪʽʩʪʴ, ʣʝʛʢʦ ʚʩʪʘʥʦʚʠʪʠ ʦʙʩʷʛ ʧʦʚʽʪʨʷ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ 

ʩʚʝʨʜʣʦʚʠʥʘʭ. ʎʷ ʢʽʣʴʢʽʩʪʴ ʧʦʚʽʪʨʷ ʧʨʠ ʘʢʪʠʚʥʦʤʫ ʚʝʥʪʠʣʶʚʘʥʥ ̔ʧʨʠʡʤʘʻʪʴʩʷ 

ʟʘ ʦʜʠʥ ʦʙʤʽʥ[ 30]. ʊʘʢʠʤ ʯʠʥʦʤ, ʧhʘʨʫʚʘʪʽʩʪʴ ʟʝʨʥʦʚʠʭ ʤʘʩ ʤʘʻ ʪʝʭʥʽʯʥʝ ʽ 

ʬʽʟʽʦʣʦʛʽʯʥʝ ʟʥʘʯʝʥʥʷ. ʋ ʪʘʙʣʠʮʽ 4.1 ʧʨʝʜʩʪʘʚʣʝʥʽ ʤʝʞʽ ʰʧʘʨʫʚʘʪʦʩʪʽ ʜʣ̫ ʨʽʟʥʠʭ 

ʢʫʣʴʪʫʨ[33,51,67].  

ʊʘʙʣʠʮʷ 4.1.  

ʐʧʘʨʫʚʘʪʽʩʪʴ ʜʣʷ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ,% 

ɺʠʜ ʢʫʣʴʪʫʨ ʄʝʞʽ ʰʧʘʨʫʚʘʪʦʩʪ̔,% 

ʇʰʝʥʠʮʷ, ʞʠʪʦ 35 - 45 

ɻʨʝʯʢʘ, ʨʠʩ 50 - 65 

ʆʚʝʩ 50 - 70 

 

ɼʣʷ ʧʨʘʢʪʠʢʠ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʦʚʠʭ ʤʘʩ ʤʘʻ ʟʥʘʯʝʥʥʷ ʷʢ ʟʘʛʘʣʴʥʘ ʚʝʣʠʯʠʥʘ 

ʰʧʘʧʫʚʘʪʽʩʪʴ, ʪʘʢ ʽ ʾʾ ʩʪʨʫʢʪʫʨʘ. ʏʠʤ ʙʽʣʴʰʠʡ ʦʙʩʷʛ ʫ ʟʝʨʥʦʚʽʡ ʤʘʩʽ ʟʘʡʤʘʶʪʴ 

ʩʚʝʨʜʣʦʚʠʥʠ, ʪʠʤ ʤʝʥʰʝ ʱʽʣʴʥʽʩʪʴ ʫʢʣʘʜʢʠ. ʆʪʞʝ, ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʟʝʨʥʦʚʠʭ 

ʤʘʩ ʟ ʚʝʣʠʢʦʶ ʰʧʘʨʫʚʘʪʽʩʪʶ ʥʝʦʙʭʽʜʥʘ ʽ ʚʝʣʠʢʘ ʟʘ ʦʙʩʷʛʦʤ ʤʽʩʪʢʽʩʪʴ 

ʟʝʨʥʦʩʭʦʚʠʱ.  

ʈʦʟʤʽʨ ʽ ʬʦʨʤʘ ʩʚʝʨʜʣʦʚʠʥ (ʚʝʣʠʢʽ ʯʠ ʜʨʽʙʥʽ ʩʚʝʨʜʣʦʚʠʥʠ) ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʧʦʚʽʪʨʷ-ʽ ʛʘʟʦʧʨʦʥʠʢʥʽʩʪʴ ʟʝʨʥʦʚʦʾ ʤʘʩʠ, ʾʾ ʩʦʨʙʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʦʧʽʨʥʽʩʪʴ 

ʧʦʚʽʪʨʶ ʧʨʠ ʘʢʪʠʚʥʦʤʫ ʚʝʥʪʠʣʶʚʘʥʥʽ. ʉʚʝʨʜʣʦʚʠʥʠ ʟʘʡʤʘʶʪʴ ʫ ʟʝʨʥʦʚʽʡ ʤʘʩʽ 

ʟʥʘʯʥʠʡ ʦʙʩʷʛ. ɺʽʜʦʤʦ, ʱʦ ʧʨʠ ʱʽʣʴʥʦʩʪʽ ʟʝʨʥʘ ʧʰʝʥʠʮʽ 1,2 ... 1,4 ʛ / ʩʤ
3
 ʾʾ 

ʥʘʪʫʨʘ ʩʪʘʥʦʚʠʪʴ 730 ... 820 ʛ / ʣ. ʈʽʟʥʠʮʷ ʤʽʞ ʱʽʣʴʥʽʩʪʶ ʽ ʥʘʪʫʨʦʶ ʻ ʥʘʩʣʽʜʢʦʤ 

ʥʝʱʽʣʴʥʦʩʪʽ ʫʢʣʘʜʢʠ ʟʝʨʝʥ ʪʘ ʥʘʷʚʥʦʩʪʽ ʤʽʞ ʥʠʤʠ ʟʥʘʯʥʠʭ ʤʽʞʟʝʨʥʦʚʠʭ 

ʧʨʦʩʪʦʨʽʚ[62].  

ʊʘʢʠʤ ʯʠʥʦʤ, ʧhʘʨʫʚʘʪʽʩʪʴ  ̒ʚʽʜʥʦʰʝʥʥʷʤ ʦʙʩʷʛʫ, ʟʘʡʥʷʪʦʛʦ ʧʨʦʤʽʞʢʘʤʠ 

ʤʽʞ ʪʚʝʨʜʠʤʠ ʯʘʩʪʠʥʢʘʤʠ ʟʝʨʥʦʚʦʾ ʤʘʩʠ, ʜʦ ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ, ʟʘʡʥʷʪʦʤʫ 

ʟʝʨʥʦʚʦʶ ʤʘʩʦʶ. ʐʧʘʨʫʚʘʪʽʩʪʴ ʟʝʨʥʘ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ 

100
)(
Ö

-
=

W

VW
S

                                         (4.1) 

ʜʝ W  - ʟʘʛʘʣʴʥʠʡ ʦʙʩʷʛ, ʟʘʡʤʘʥʠʡ ʟʝʨʥʦʚʦʶ ʤʘʩʦʶ,ʩʤ
3
; 

V  - ʽʩʪʠʥʥʠʡ ʦʙʩʷʛ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ ʟʝʨʥʦʚʦʾ ʤʘʩʠ, ʩʤ
3
. 
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ʐʧʘʨʫʚʘʪʽʩʪʴ ʟʝʨʥʦʚʦʾ ʤʘʩʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʬʦʨʤʠ, ʧʨʫʞʥʦʩʪʽ, ʨʦʟʤʽʨʽʚ ʽ 

ʩʪʘʥʫ ʧʦʚʝʨʭʥʽ ʟʝʨʝʥ, ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʽ ʩʢʣʘʜʫ ʜʦʤʽʰʦʢ, ʚʽʜ ʤʘʩʠ ʽ ʚʦʣʦʛʦʩʪʽ 

ʟʝʨʥʦʚʦʾ ʧʘʨʪʽʾ, ʬʦʨʤʠ ʽ ʤʽʩʪʢʦʩʪʽ ʩʭʦʚʠʱʘ.  

ɿʝʨʥʦʚʘ ʤʘʩʘ ʤʘʻ ʤʝʥʰʫ ʰʧʘʨʫʚʘʪʽʩʪʴ, ʫʢʣʘʜʘʻʪʴʩʷ ʙʽʣʴʰ ʱʽʣʴʥʦ, ʷʢʱʦ 

ʚʦʥʘ ʤʘʻ ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʚʝʣʠʢʽ ʽ ʜʨʽʙʥʽ ʟʝʨʥʘ. ɿʘ ʽʥʰʠʭ ʨʽʚʥʠʭ ʫʤʦʚ ʪʦʥʢʽ ʽ 

ʢʦʨʦʪʢʽ ʟʝʨʥʘ ʫʢʣʘʜʘʶʪʴʩʷ ʙʽʣʴʰ ʱʽʣʴʥʦ, ʥʽʞ ʟʝʨʥʘ ʽʥʰʦʾ ʬʦʨʤʠ.  

ɺʝʣʠʢʽ ʜʦʤʽʰʢʠ ʟʘʟʚʠʯʘʡ ʟʙʽʣʴʰʫʶʪʴ ʰʧʘʨʫʚʘʪʽʩʪʴ, ʜʨʽʙʥʽ - ʣʝʛʢʦ 

ʨʦʟʤʽʱʫʶʪʴʩʷ ʫ ʤʽʞʟʝʨʥʦʚʠʭ ʧʨʦʩʪʦʨʘʭ ʽ ʟʤʝʥʰʫʶʪʴ ʾʾ. ʐʧʘʨʫʚʘʪʽʩʪʴ ʟʨʦʩʪʘʻ 

ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʚʦʣʦʛʦʩʪʽ ʟʝʨʥʦʚʦʾ ʤʘʩʠ.  

ʇʨʠ ʪʨʠʚʘʣʦʤʫ ʟʙʝʨʽʛʘʥʥʽ ʫ ʟʚ'ʷʟʢʫ ʟ ʫʱʽʣʴʥʝʥʥʷʤ (ʦʩʘʜʢʦʶ) ʟʝʨʥʦʚʠʡ 

ʤʘʩʠ ʾʾ ʧhʘʨʫʚʘʪʽʩʪʴ ʟʤʝʥʰʫʻʪʴʩʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʥʘʶʯʠ ʦʙʩʷʛ, ʟʘʡʤʘʥʠʡ 

ʟʝʨʥʦʚʦʶ ʤʘʩʦʶ, ʽ ʾʾ ʰʧʘʨʫʚʘʪʽʩʪʴ, ʣʝʛʢʦ ʚʩʪʘʥʦʚʠʪʠ ʦʙʩʷʛ ʧʦʚʽʪʨʷ,ʱʦ  

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʩʚʝʨʜʣʦʚʠʥʘʭ. ʇʨʠ ʘʢʪʠʚʥʦʤʫ ʚʝʥʪʠʣʶʚʘʥʥʽ ʮ ʁʢʽʣʴʢʽʩʪʴ ʧʦʚʽʪʨʷ 

ʧʨʠʡʤʘʶʪʴ ʟʘ ʦʜʠʥ ʦʙʤʽʥ.  

ʋ ʨʝʟʫʣʴʪʘʪʽ ʩʘʤʦʩʦʨʪʫʚʘʥʥʷ ʧhʘʨʫʚʘʪʽʩʪʴ ʨʽʟʥʠʭ ʜʽʣʷʥʦʢ ʟʝʨʥʦʚʦʾ ʤʘʩʠ 

ʤʦʞʝ ʙʫʪʠ ʥʝʦʜʥʘʢʦʚʦʶ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʨʽʚʥʦʤʽʨʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ 

ʧʦʚʽʪʨʷʤ ʦʢʨʝʤʠʭ ʜʽʣʷʥʦʢ ʟʝʨʥʦʚʦʾ ʤʘʩʠ ʪʘ ʽʥʰʠʤ ʥʝʙʘʞʘʥʠʤ ʷʚʠʱʘʤ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ MATLAB  ʧʨʝʜʩʪʘʚʠʤʦ ʥʘʛʣʷʜʥʦ ʟʘʣʝʞʥʽʩʪʴ 

ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʚʽʜ ʰʧʘʨʫʚʘʪʦʩʪ̔ (ʨʠʩ.4.2.) 

 

 

ʈʠʩ. 4.2 ɿʘʣʝʞʥʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʧʣʦʧʨʦʚʜ̔ʥʦʩʪʽ l (ɺʪ / (ʤ ʂ) ʚʽʜ 

ʰʧʘʨʫʚʘʪʦʩʪʽ ʤʘʪʝʨʽʘʣʫ (%) 
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ɿʛʽʜʥʦ ʟ ʛʨʘʬʽʢʦʤ ʥʘ ʨʠʩ.4.2  ʤʠ ʙʘʯʠʤʦ,ʱʦ ʥʘʡʙʽʣʴʰ ʧʨʠʙʣʠʞʝʥʠʤ ʜʦ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʛʨʘʬʽʢʘ ʻ ʣʽʥʽʡʥʠʡ ʛʨʘʬʽʢ ʟ ʟʘʣʝʞʥʽʩʪʶ 

26.00025.0 +Ö-= ʭʫ . ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʘʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʟʘ ʧʝʚʥʠʭ ʦʪʨʠʤʘʪʠ 

ʟʥʘʯʝʥʥʷ  ʰʧʘʨʫʚʘʪʽʩʪʽ ʘʙʦ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʙʝʟ ʨʦʟʨʘʭʫʥʢʽʚ 

ʧʦʪʦʯʥʠʭ ʪʦʯʦʢ.  

 

4.1.2 ɺʦʣʦʛʽʩʪʴ ʟʝʨʥʘ. ɺʠʙʽʨ ʦʧʪʠʤʘʣʴʥʦʾ ʚʦʣʦʛʦʩʪʽ ʟʝʨʥʘ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʝʨʚʽʩʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʟʝʨʥʘ, ʪʨʠʚʘʣʦʩʪʽ ʟʙʝʨʽʛʘʥʥʷ, ʚʠʜʫ 

ʢʫʣʴʪʫʨʠ, ʚʠʭʽʜʥʦʾ ʷʢʦʩʪʽ.  

ʊʝʧʣʦʬʽʟʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʜʠʥʠʯʥʦʛʦ ʟʝʨʥʘ ʟʘʣʝʞʘʪʴ ʚʽʜ ʡʦʛʦ 

ʚʦʣʦʛʦʩʪʽ ʽ ʪʝʤʧʝʨʘʪʫʨʠ, ʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʝʨʥʦʚʦʛʦ ʰʘʨʫ, ʢʨʽʤ ʪʦʛʦ, ʚʽʜ 

ʬʦʨʤʠ ʽ ʨʦʟʤʽʨʫ ʟʝʨʝʥ, ʱʽʣʴʥʦʩʪʽ ʾʭ ʫʢʣʘʜʘʥʥʷ. ʇʠʪʦʤʘ ʪʝʧʣʦʻʤʥʽʩʪʴ 

ʦʜʠʥʠʯʥʠʭ ʟʝʨʥʽʚʦʢ ʽ ʟʝʨʥʦʚʦʛʦ ʰʘʨʫ ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʘ, ʦʩʢʽʣʴʢʠ ʤʘʩʘ 

ʧʦʚʽʪʨʷ ʫ ʤʽʞʟʝʨʥʦʚʦʤʫ ʧʨʦʩʪʦʨʽ ʰʘʨʫ ʟʥʝʚʘʞʣʠʚʦ ʤʘʣʘ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʘʩʦʶ 

ʟʝʨʥʘ. ɺʦʥʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʡʦʛʦ ʚʦʣʦʛʦʩʪʽ ʽ ʪʝʤʧʝʨʘʪʫʨʠ ʟʝʨʥʘ. ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ 

ʚʦʣʦʛʦʩʪʽ ʧʠʪʦʤʘ ʪʝʧʣʦʻʤʥʽʩʪʴ ʟʝʨʥʘ ʟʨʦʩʪʘʻ[ 36,62].  

ʇʠʪʦʤʘ ʪʝʧʣʦʻʤʥʽʩʪʴ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʟʝʨʥʘ ʩʪʘʥʦʚʠʪʴ 1,55 ʢɼʞ / (ʢʛ K), 

ʱʦ ʚ 2,7 ʨʘʟʽʚ ʤʝʥʰʝ, ʥʽʞ ʫ ʚʦʜʠ. 

ʊʝʧʣʦʧʨʦʚʽʜʥʦʩʪ̔ ʦʜʠʥʠʯʥʦʛʦ ʟʝʨʥʘ ʪʘ ʟʝʨʥʦʚʦʾ ʤʘʩʠ ʽʩʪʦʪʥʦ ʨʽʟʥʽ. ʗʢʱʦ 

ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʦʜʠʥʠʯʥʦʛʦ ʟʝʨʥʘ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 0,3 ɺʪ / (ʤ Ŀ ʂ), ʪʦ 

ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʟʝʨʥʦʚʦʛʦ ʰʘʨʫ ʚ 2,5-3 ʨʘʟʠ ʥʠʞʯʝ. ʅʠʟʴʢʘ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ 

ʟʝʨʥʦʚʦʛʦ ʰʘʨʫ ʧʦʨʽʚʥʷʥʦ ʟ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʶ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ɺʥʘʩʣʽʜʦʢ ʧʦʛʘʥʦʾ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʪʝʧʣʦʪʘ ʚ ʟʝʨʥʦʚʽʡ ʤʘʩʽ ʟʘʪʨʠʤʫʻʪʴʩʷ, ʚ 

ʦʩʥʦʚʥʦʤʫ, ʚ ʪʦʥʢʦʤʫ ʰʘʨʽ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʢʦʥʪʘʢʪʫʻ ʟ ʛʘʨʷʯʠʤʠ 

ʧʦʚʝʨʭʥʷʤʠ ʩʫʰʘʨʢʠ. ɿʝʨʥʦ ʚ ʮʴʦʤʫ ʰʘʨʽ ʤʦʞʝ ʰʚʠʜʢʦ ʧʝʨʝʛʨʽʪʠʩʷ, ʘ ʷʢʽʩʪʴ 

ʡʦʛʦ ʧʦʛʽʨʰʠʪʠʩʷ. ʊʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʟʝʨʥʦʚʦʛʦ ʰʘʨʫ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʚʦʣʦʛʦʩʪʽ 

ʟʝʨʥʘ ʩʧʦʯʘʪʢʫ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʘ ʧʦʪʽʤ ʟʥʠʞʫʻʪʴʩʷ[64]. 

ʅʘ ʨʠʩ. 4.3 ʥʘʜʘʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ 

ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʚʽʜ ʚʦʣʦʛʦʩʪʽ. ʅʘ ʛʨʘʬʽʢʫ ʤʠ ʙʘʯʠʤʦ,ʱʦ ʥʘʡʙʽʣʴʰ 
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ʥʘʙʣʠʞʝʥʠʤ ʜʦ  ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʛʨʘʬʽʢʘ ʻ ʛʨʘʬʽʢ ʯʝʪʚʝʨʪʦʛʦ ʨʽʚʥʷ ʟ 

ʟʘʣʝʞʥʽʩʪʶ 08.095.03.56502.06.1 234 ++Ö+Ö-Ö+= ʭʭʭʭʝl . 

 

ʈʠʩ. 4.3 ɿʘʣʝʞʥʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʧʣʦʧʨʦʚʜ̔ʥʦʩʪʽ l (ɺʪ / (ʤ ʂ) ʚʽʜ 

ʚʦʣʦʛʦʩʪʽ ʤʘʪʝʨʽʘʣʫ (%) 

 

4.1.3 ʑʽʣʴʥʽʩʪʴ ʟʝʨʥʘ. ʑʽʣʴʥʽʩʪʴ ʟʝʨʥʘ ʚ ʮʽʣʦʤʫ ʽ ʡʦʛʦ ʘʥʘʪʦʤʽʯʥʠʭ 

ʯʘʩʪʠʥ ʤʘʶʪʴ ʚʘʞʣʠʚʝ ʪʝʭʥʦʣʦʛʽʯʥʝ ʟʥʘʯʝʥʥʷ ʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ. 

ʅʘ ʚʽʜʤʽʥʥʦʩʪʷʭ ʧʦ ʱʽʣʴʥʦʩʪʽ ʟʘʩʥʦʚʘʥʘ ʚʩʷ ʪʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʧʝʨʝʨʦʙʢʠ 

ʟʝʨʥʘ. 

ʅʘʩʠʧʥʘ ʱʽʣʴʥʽʩʪʴ ʟʝʨʥʘ ʢʦʣʠʚʘʻʪʴʩʷ ʫ ʥʘʩʪʫʧʥʠʭ ʤʝʞʘʭ (ʚ ʪ / ʤ3): ʦʚʝʩ 

(0,30-0,50), ʷʯʤʽʥʴ( 0,48-0,68), ʢʫʢʫʨʫʜʟʘ (0,60-0,85), ʧʨʦʩʦ( 0,68-0,75), ʞʠʪʦ 

(0,67- 0,75), ʧʰʝʥʠʮʷ (0,73-0,85). 

ʅʘ ʚʝʣʠʯʠʥʫ ʱʽʣʴʥʦʩʪʽ ʟʝʨʥʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʡʦʛʦ ʨʦʟʤʽʨʽʚ ʚʧʣʠʚʘʶʪʴ 

ʙʘʛʘʪʦ ʯʠʥʥʠʢʽʚ. ʇʦʟʥʘʯʘʻʪʴʩʷ ʨʽʟʥʠʮʷ ʫ ʭʽʤʽʯʥʦʤʫ ʩʢʣʘʜʽ: ʢʨʫʧʥʝ ʟʝʨʥʦ 

ʤʽʩʪʠʪʴ ʢʨʦʭʤʘʣʶ ʚʽʜʥʦʩʥʦ ʙʽʣʴʰʝ, ʥʽʞ ʜʨʽʙʥʝ; ʚ ʜʨʽʙʥʦʤʫ ʟʝʨʥʽ ʚʽʜʥʦʩʥʦ 

ʙʽʣʴʰʝ ʦʙʦʣʦʥʦʢ, ʥʽʞ ʫ ʚʝʣʠʢʦʤʫ. ʋ ʜʨʽʙʥʦʤʫ ʟʝʨʥʽ ʯʘʩʪʢʘ ʟʘʨʦʜʢʘ ʚʽʜʥʦʩʥʦ 

ʙʽʣʴʰʘ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʝʣʠʢʠʤ. ɼʨʽʙʥʝ ʟʝʨʥʦ, ʷʢ ʧʨʘʚʠʣʦ, ʤʽʩʪʠʪʴ ʙʽʣʴʰʝ 

ʧʦʚʽʪʨʷ, ʥʽʞ ʚʝʣʠʢʝ, ʱʦ ʟʤʝʥʰʫʻ ʡʦʛʦ ʱʽʣʴʥʽʩʪʴ[ 1,21,28,37,153]. 

ʑʽʣʴʥʽʩʪʴ ʟʝʨʥʘ ʚ ʮʽʣʦʤʫ ʽ ʡʦʛʦ ʘʥʘʪʦʤʽʯʥʠʭ ʯʘʩʪʠʥ ʤʘʻ ʚʘʞʣʠʚʝ 

ʪʝʭʥʦʣʦʛʽʯʥʝ ʟʥʘʯʝʥʥʷ. ɿʘʟʚʠʯʘʡ, ʟʝʨʥʦ,ʷʢʝ ʤʘʻ ʜʦʙʨʠʡ ʥʘʣʠʚ, ʤʘʻ ʽ ʙʽʣʴʰ 

ʚʠʩʦʢʫ ʱʽʣʴʥʽʩʪʴ, ʥʽʞ ʟʝʨʥʦ,ʷʢʝ ʥʝ ʜʦʟʨʽʣʦ. ʑʽʣʴʥʽʩʪʴ ʟʝʨʥʘ ʽ ʡʦʛʦ ʯʘʩʪʠʥ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʭ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ. ʅʘʡʙʽʣʴʰʫ ʱʽʣʴʥʽʩʪʴ ʤʘʶʪʴ ʢʨʦʭʤʘʣʴ ʽ 

ʤʽʥʝʨʘʣʴʥʽ ʨʝʯʦʚʠʥʠ, ʪʦʤʫ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʾʭ ʯʘʩʪʢʠ ʨʦʩʪʝ ʱʽʣʴʥʽʩʪʴ ʟʝʨʥʽʚʢʠ, ʽ, 
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ʥʘʚʧʘʢʠ, ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʙʽʣʢʘ (1, 34 - 1, 37) ʽ ʣʽʧʽʜʽʚ (0, 89 - 0, 99) 

ʟʥʠʞʫʶʪʴ ʱʽʣʴʥʽʩʪʴ ʟʝʨʥʘ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ MATLAB  ʤʦʞʣʠʚʦ ʨʦʟʨʘʭʫʚʘʪʠ ʪʘ ʛʨʘʬʽʯʥʦ 

ʧʨʝʜʩʪʘʚʠʪʠ ʟʤʽʥʠ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʚʽʜ ʱʽʣʴʥʦʩʪʽ. 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʛʨʘʬʽʢ (ʨʠʩ 4.4.), ʤʠ ʟʨʦʙʠʣʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʣʽʥʽʡʥʠʡ 

ʛʨʘʬʽʢ ʻ ʥʘʡʙʽʣʴʰ ʧʨʠʙʣʠʞʝʥʠʡ ʜʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʪʘ 

ʦʪʨʠʤʘʣʠ ʨʽʚʥʷʥʥʷ 03.000014.0 +Ö= ʭl  . 

 

ʈʠʩ. 4.4. ɿʘʣʝʞʥʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʧʣʦʧʨʦʚʜ̔ʥʦʩʪʽ l (ɺʪ / (ʤ ʂ) ʚʽʜ 

ʱʽʣʴʥʦʩʪʽ ʤʘʪʝʨʽʘʣʫ(
3ʤʢʛ ). 

 

ʇʨʠ ʦʙʨʦʙʮʽ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʦʪʨʠʤʘʥʽ 

ʘʧʨʦʢʩʠʤʘʮʽʾ ʫ ʚʠʛʣʷʜʽ ʥʘʩʪʫʧʥʠʭ ʨʽʚʥʥʷʥʴ: 

ʜʣʷ ʰʧʘʨʫʚʘʪʦʩʪʽ 

26.00025.0 +Ö-= ʭl ,                                   (4.2) 

ʜʣʷ ʚʦʣʦʛʦʩʪʽ 

08.095.03.56502.06.1 234 ++Ö+Ö-Ö+= ʭʭʭʭʝl ,         (4.3) 

ʜʣʷ ʱʽʣʴʥʦʩʪʽ 

03.000014.0 +Ö= ʭl ,                                (4.4) 

ʷʢʽ ʥʘʜʘʶʪʴ ʢʽʣʴʢʽʩʥʫ ʦʮʽʥʢʫ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ 

ʦʪʨʠʤʘʥʽ ʘʥʘʣʽʪʠʯʥʽ ʟʘʣʝʞʥʦʩʪʽ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʥʘʪʠ ʨʦʟʨʘʭʫʥʦʢ ʧʨʦʮʝʩʫ 

ʪʝʧʣʦʧʝʨʝʥʦʩʫ.  

ʆʪʨʠʤʘʥʽ ʘʥʘʣʽʪʠʯʥʽ ʟʘʣʝʞʥʦʩʪʽ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʪʝʧʣʘ ʪʘ ʜʦʪʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʦʭʦʣʦʜʞʝʥʥʷ. 
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ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʤʠ 

ʩʧʦʩʪʝʨʽʛʘʻʤʦ (ʨʠʩ. 4.2 , ʨʠʩ. 4.3 ̔  ʨʠʩ. 4.4) ʪʘ ʨʽʚʥʷʥʥʷ ʘʧʨʦʢʩʠʤʘʮʽʾ (4.2), (4.3) ʽ 

(4.4) ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʤʘʡʞʝ ʥʝ ʤʘʶʪʴ ʚʽʜʭʠʣʝʥʴ ʚʽʜ 

ʪʝʦʨʝʪʠʯʥʠʭ ʜʘʥʠʭ, ʪʦʙʪʦ ʜʘʥʠʭ, ʷʢʽ ʚʽʜʦʤʽ ʽʥʰʠʤ ʚʠʥʘʭʽʜʮʷʤ.   

ʅʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʰʧʘʨʫʚʘʪʦʩʪ̔ ʢʦʝʬʽʮʽʻʥʪ 

ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʟʤʝʥʰʫʻʪʴʩʷ. ɸ ʩʪʦʩʦʚʥʦ ʚʦʣʦʛʦʩʪʽ ʽ ʱʽʣʴʥʦʩʪʽ, ʪʦ, ʥʘʚʧʘʢʠ, ʟʽ 

ʟʙʽʣʴʰʝʥʥʷʤ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʟʙʽʣʴʰʫʻʪʴʩʷ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʥʽ ʛʨʘʬʽʯʥʽ ʟʘʣʝʞʥʦʩʪʽ ʪʘ ʘʥʘʣʽʪʠʯʥʽ ʨʽʚʥʷʥʥʷ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ ʽʥʞʝʥʝʨʥʠʭ ʨʦʟʨʘʭʫʥʢʘʭ, ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ 

ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʟʤʽʥʝʥʥʷ ʚʝʣʠʯʠʥʠ l, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʽʥʰʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ, ʘ ʩʘʤʝ 

ʚʦʣʦʛʦʩʪʽ, ʱʽʣʴʥʦʩʪʽ ʪʘ ʰʧʘʨʫʚʘʪʦʩʪ̔. 

 

4.2. ɺʧʣʠʚ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʪʝʨʤʽʥʫ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ ʥʘ ʷʢʽʩʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʨʦʚʠʥʠ. 

4.2.1 ʂʣʝʡʢʦʚʠʥʘ. ʇʨʠ ʟʙʝʨʽʛʘʥʥʽ ʧʦʚʠʥʥʘ ʟʙʝʨʽʛʘʪʠʩʷ ʷʢʽʩʪʴ ʽ ʢʽʣʴʢʽʩʪʴ 

ʟʝʨʥʘ. ʎʝ ʦʟʥʘʯʘʻ ʟʘʭʠʩʪ ʟʝʨʥʘ ʚʽʜ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʧʦʛʦʜʥʠʭ ʫʤʦʚ, ʮʚʽʣʝʚʠʭ 

ʛʨʠʙʽʚ ʪʘ ʽʥʰʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʟʚʦʣʦʞʝʥʥʷ, ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʛʨʠʟʫʥʽʚ, 

ʧʪʘʭʽʚ, ʩʪʦʨʦʥʥʽʭ ʟʘʧʘʭʽʚ ʽ ʟʘʙʨʫʜʥʝʥʴ[23,50,115,116,117,131,138,144,172]. 

ʇʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʟʝʨʥʘ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʚʝʜʝʥʥʷ ʪʦʨʛʽʚʣʽ. ɺʽʜ ʷʢʦʩʪʽ ʟʝʨʥʘ 

ʟʘʣʝʞʠʪʴ ʷʢʽʩʪʴ ʧʨʦʜʫʢʪʫ, ʦʜʝʨʞʫʚʘʥʦʛʦ ʧʨʠ ʡʦʛʦ ʧʝʨʝʨʦʙʮʽ, ʽ ʚʪʨʘʪʠ ʧʽʜ ʯʘʩ 

ʟʙʝʨʽʛʘʥʥʷ[ 25,36,50,71,80,81].  

ʇʽʜʚʠʱʝʥʥʷ ʚʦʣʦʛʦʩʪʽ ʟʘʛʦʪʦʚʣʶʚʘʥʦʛʦ ʟʝʨʥʘ ʚ ʨʝʟʫʣʴʪʘʪʽ ʢʦʤʙʘʡʥʦʚʦʛʦ 

ʟʙʠʨʘʥʥʷ ʚʠʤʘʛʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʡʦʛʦ 

ʟʙʝʨʝʞʝʥʥʷ. 

ʆʜʥʠʤ ʟ ʪʘʢʠʭ ʤʝʪʦʜʽʚ ʻ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ ʚ ʦʭʦʣʦʜʞʝʥʦʤʫ ʩʪʘʥʽ[37,63]. 

ʅʘʡʙʽʣʴʰʫ ʥʝʙʝʟʧʝʢʫ ʜʣʷ ʟʝʨʥʘ, ʱʦ ʟʙʝʨʽʛʘʻʪʴʩʷ, ʧʨʝʜʩʪʘʚʣʷʻ ʪʝʧʣʦʚʠʡ 

ʥʘʛʨʽʚ. ʎʷ ʧʨʦʙʣʝʤʘ ʩʪʘ ̒ʦʩʦʙʣʠʚʦ ʛʦʩʪʨʦʶ ʫ ʟʚ'ʷʟʢʫ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʤʽʩʪʢʦʩʪʽ 

ʟʝʨʥʦʩʭʦʚʠʱʘ.  

ʅʘʚʽʪʴ ʧʨʠ ʭʦʨʦʰʽʡ ʪʝʧʣʦʽʟʦʣʷʮʽʾ ʟʝʨʥʦʩʭʦʚʠʱ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 
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ʟʝʨʥʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʧʨʦʮʝʩʽ ʜʠʭʘʥʥʷ[118,120,121,124] . 

ɼʣʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʚʘ ʟʝʨʥʦʩʭʦʚʠʱʘ (ʩʢʣʘʜ ˉ1, 

ʩʢʣʘʜ ˉ2), ʜʝ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʦʭʦʣʦʜʞʝʥʥʷ, ʽ ʪʨʝʪʽʡ ʩʢʣʘʜ (ˉ3) ʙʝʟ 

ʦʭʦʣʦʜʞʝʥʥʷ. ʋ ʟʝʨʥʦʩʭʦʚʠʱʽ ˉ1 ʧʽʜʪʨʠʤʫʚʘʣʠ ʪʝʤʧʝʨʘʪʫʨʫ ʟʝʨʥʘ ʚ ʤʝʞʘʭ ʚʽʜ 

0
0
ʉ - 7

0
ʉ, ʘ ʚ ʟʝʨʥʦʩʭʦʚʠʱʽ ̄2 ʪʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʘ ʧʝʨʝʙʫʚʘʣʘ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 

7
0
ʉ - 14

0
ʉ. 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʙʨʘʣʠ ʟʘ ʦʩʥʦʚʫ ʥʘʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥʜʘʨʪ ʋʢʨʘʾʥʠ ʧʨʦ 

ʪʝʭʥʽʯʥʽ ʫʤʦʚʠ ʧʰʝʥʠʮʽ ɼʉʊʋ 3768: 2010 [117], ʟʘʚʜʷʢʠ ʷʢʦʤʫ ʚʠʟʥʘʯʝʥʽ 

ʥʝʦʙʭʽʜʥʽ ʧʦʢʘʟʥʠʢʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʷʢʽʩʪʴ ʧʰʝʥʠʮʽ ʧʽʩʣʷ ʟʙʝʨʽʛʘʥʥʷ ʽ ʜʣʷ 

ʭʣʽʙʦʧʝʢʘʨʩʴʢʠʭ ʚʠʨʦʙʽʚ, ʪʦʙʪʦ ʥʘ ʷʢʽʩʪʴ ʭʣʽʙʘ. 

ɻʦʣʦʚʥʠʤʠ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʭʣʽʙʦʧʝʢʘʨʩʴʢʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʟʝʨʥʘ ʧʰʝʥʠʮʽ, ʻ ʤʘʩʦʚʘ ʯʘʩʪʢʘ ʙʽʣʢʘ ʽ ʩʠʨʦʾ ʢʣʝʡʢʦʚʠʥʠ, ʘ ʪʘʢʦʞ 

ʷʢʽʩʪʴ ʢʣʝʡʢʦʚʠʥʠ [139,145,146,151,154]. 

ʇʽʜ ʢʣʝʡʢʦʚʠʥʦʶ ʨʦʟʫʤʽʶʪʴ ʙʽʣʢʦʚ ̔ ʨʝʯʦʚʠʥʠ ʟʝʨʥʘ, ʟʜʘʪʥ ̔ ʧʨʠ 

ʥʘʙʫʭʘʥʥʽ ʫ ʚʦʜʽ ʫʪʚʦʨʶʚʘʪʠ ʟʚ'ʷʟʥʫ ʝʣʘʩʪʠʯʥʫ ʤʘʩʫ. ɰʾ ʚʠʜʽʣʷʶʪʴ ʟ ʪʽʩʪʘ 

ʚʽʜʤʠʚʘʥʥʷʤ ʚʦʜʦʨʦʟʯʠʥʥʠʭ ʨʝʯʦʚʠʥ, ʢʨʦʭʤʘʣʶ ʪʘ ʢʣʝʡʢʦʚʠʥʠ. ʂʣʝʡʢʦʚʠʥʘ, 

ʚʽʜʤʠʪʘ ʟ ʰʤʘʪʦʯʢʘ ʪʽʩʪʘ, ʥʘʟʠʚʘʻʪʴʩʷ ʩʠʨʦ.ʁ ʋ ʥʽʡ ʤʽʩʪʠʪʴʩʷ ʜʦ 70% ʚʦʜʠ, ʧʨʠ 

ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʩʫʭʫ ʨʝʯʦʚʠʥʫ 82 - 88% ʢʣʝʡʢʦʚʠʥʠ ʩʢʣʘʜʘʶʪʴ ʙʽʣʢʠ - ʛʣʽʘʜʠʥ ʽ 

ʛʣʶʪʝʥʽʥ. ɺʤʽʩʪ ʩʠʨʦʾ ʢʣʝʡʢʦʚʠʥʠ ʧʨʠʙʣʠʟʥʦ ʚ ʜʚʘ ʨʘʟʠ ʧʝʨʝʚʠʱʫʻ ʚʤʽʩʪ ʙʽʣʢʘ 

[12,37,143]. 

ɼʦʩʣʽʜʞʝʥ ɹ ʧʦʚ'ʷʟʘʥʠʭ ʟ ʦʭʦʣʦʜʞʝʥʥʷʤ ʟʝʨʥʘ ʽ ʚʠʟʥʘʯʝʥʥʷʤ ʚʧʣʠʚʫ 

ʦʙʨʘʥʠʭ ʨʝʞʠʤʽʚ ʟʙʝʨʽʛʘʥʥʷ ʥʘ ʷʢʽʩʪʴ ʢʣʝʡʢʦʚʠʥʠ, ʫ ʚʽʜʦʤʠʭ ʨʦʙʦʪʘʭ ʥʝ ʙʫʣʦ. 

ʉʧʠʨʘʶʯʠʩʴ ʥʘ ʚʽʜʦʤʦʩʪʽ, ʦʪʨʠʤʘʥʽ ʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʽ ʨʝʟʫʣʴʪʘʪʠ 

ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʥʘʤʠ ʙʫʣʘ ʟʨʦʙʣʝʥʘ ʩʧʨʦʙʘ ʚʩʪʘʥʦʚʠʪʠ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ 

ʢʣʝʡʢʦʚʠʥʦʶ ʧʰʝʥʠʮʽ (ʬʘʢʪʦʨ ʫ) ʽ ʪʝʨʤʽʥʘʤʠ ʟʙʝʨʽʛʘʥʥʷ (ʬʘʢʪʦʨ ʭ1), ʩʝʨʝʜʥʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʟʝʨʥʦʩʭʦʚʠʱ ̔ (ʬʘʢʪʦʨ ʭ2). ɺʠʟʥʘʯʝʥʥʷ ʟʚ'ʷʟʢʫ ʧʨʦʚʦʜʠʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʪʝʦʨʽʾ ʢʦʨʝʣʷʮʽʾ, ʤʝʪʦʜʠ ʷʢʦʾ ʥʘʡʙʽʣʴʰ ʧʦʚʥʦ ʽ ʟ ʜʦʩʪʘʪʥʽʤ ʩʪʫʧʝʥʝʤ 

ʪʦʯʥʦʩʪʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʥʘʷʚʥʽʩʪʴ ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ ʤʘʪʝʤʘʪʠʯʥʦʾ ʟʘʣʝʞʥʦʩʪʽ 

[24,140,141,142,159,166,]. 

ɹʫʣʘ ʨʦʟʛʣʷʥʫʪʘ ʤʥʦʞʠʥʥʘ ʣʽʥʽʡʥʘ ʽ ʥʝʣʽʥʽʡʥʘ ʢʦʨʝʣʷʮʽʷ ʽ ʩʢʣʘʜʝʥʘ 

ʨʦʟʨʘʭʫʥʢʦʚʘ ʪʘʙʣʠʮʷ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʫ ʨʝʟʫʣʴʪʘʪʽ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʘ ʜʣʷ 

ʟʨʫʯʥʦʩʪʽ ʦʙʯʠʩʣʝʥʴ - ʨʦʟʨʘʭʫʥʢʦʚʘ ʪʘʙʣʠʮʷ.  
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ɺʠʭʽʜʥʽ ʜʘʥʽ, ʦʪʨʠʤʘʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʟʘʜʦʚʦʣʴʥʷʶʪʴ 

ʚʠʤʦʛʘʤ ʧʨʦʚʝʜʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ. 

ʏʘʩʪʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʣʷʮʽʾ [ 77,78] ʦʙʯʠʩʣʝʥʽ ʟʘ ʬʦʨʤʫʣʘʤʠ (4.5), (4.6), 

ʘ ʩʫʢʫʧʥʠʡ - ʟʘ ʬʦʨʤʫʣʦʶ (4.7). 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʚ ʷʢʦʩʪʽ ʬʘʢʪʦʨʽʚ ʨʦʟʛʣʷʜʘʣʠʩʷ 

ʪʝʨʤʽʥ ʟʙʝʨʽʛʘʥʥʷ (ʬʘʢʪʦʨ ʭ1) ʽ ʩʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ (ʬʘʢʪʦʨ ʭ2). ʆʪʨʠʤʘʥʘ 

ʣʽʥʽʡʥʘ ʽ ʧʘʨʘʙʦʣʽʯʥʘ ʟʘʣʝʞʥʽʩʪʴ ʜʣʷ ʢʣʝʡʢʦʚʠʥʠ ʧʰʝʥʠʮʽ (ʫ)[109,119].  
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ʋ ʪʘʙʣʠʮʽ 4.2 ʥʘʜʘʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʟʥʘʯʝʥʥʷ, ʷʢʽ ʦʪʨʠʤʘʥʦ ʧʨʠ 

ʟʙʝʨʽʛʘʥʥʽ ʫ ʧʝʨʰʦʤʫ ʟʝʨʥʦʩʭʦʚʠʱʽ. 

ʊʘʙʣʠʮʷ 4.2 

ɿʥʘʯʝʥʥʷ ʢʣʝʡʢʦʚʠʥʠ ʧʰʝʥʠʮʽ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ ʚ ʧʝʨʰʦʤʫ ʟʝʨʥʦʩʭʦʚʠʱʝ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʦʭʦʣʦʜʞʝʥʥʷ. 

ʊʝʨʤʽʥ 

ʟʙʝʨʽʛʘʥʥʷ, 

ʤʽʩʷʮʴ 

ʉʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʘ ʚ 

ʟʝʨʥʦʩʭʦʚʠʱʽ, tʩʨ, 
0
ʉ 

ʂʣʝʡʢʦʚʠʥʘ, % 

1 7 27,5 

2 5 27,7 

3 4 27,8 

4 3 27,8 

5 0 27,9 

6 0 27,9 

 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʤʘʪʨʠʮʽ ʤʦʞʥʘ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ 

ʧʦʙʫʜʫʚʘʪʠ ʧʦʚʝʨʭʥʽ ʣʽʥʽʡʥʦʾ ʪʘ ʢʨʠʚʦʣʽʥʽʡʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ 

ʢʣʝʡʢʦʚʠʥʠ ʧʰʝʥʠʮʽ ʜʣʷ ʜʚʦʭ ʟʝʨʥʦʩʭʦʚʠʱ ʽ ʣʽʥʽʡ ʨʽʚʥʽʚ ʢʨʠʚʦʣʽʥʽʡʥʦʾ 
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ʟʘʣʝʞʥʦʩʪʽ. ɸ ʪʘʢʦʞ ʧʨʦʛʥʦʟʫʚʘʪʠ ʧʦʜʘʣʴʰʝ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ ʚ ʩʭʦʚʠʱʽ ʟʘ 

ʢʣʝʡʢʦʚʠʥʦʶ.  

ʄʘʪʨʠʮ ̫ʢʦʝʬʮ̔̒̔ ʥʪʚ̔ ʢʦʨʝʣʷʮʽ ʾʜʣʷ ʬʘʢʪʦʨʚ̔ ʧʨʝʜʩʪʘʚʣʝʥʘ (ʜʦʜʘʪʦʢ ɻ1) 

ɼʣʷ ʜʘʥʠʭ ʧʝʨʰʦʛʦ ʟʝʨʥʦʩʭʦʚʠʱʘ ʥʘ ʧʽʜʩʪʘʚʽ ʢʦʨʝʣʷʮʽʡʥʦʾ ʤʘʪʨʠʮʽ ʤʦʞʥʘ 

ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʟʛʽʜʥʦ ʦʪʨʠʤʘʥʠʭ ʯʠʩʣʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ: ʢʣʝʡʢʦʚʠʥʘ 

ʧʰʝʥʠʮʽ (Y) - ʢʦʣʠʚʘʻʪʴʩʷ: 27,62 Ñ 0,19, ʪʦʙʪʦ 27,43 - 27,81%. ʇʨʠ ʮʴʦʤʫ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʠʣʴʥʠʡ ʟʨʦʩʪʘʶʯʠʡ ʟʚ'ʷʟʦʢ ʚʽʜ ʪʝʨʤʽʥʫ ʟʙʝʨʽʛʘʥʥʷ (ʬʘʢʪʦʨ x1), 

ʽ ʩʠʣʴʥʠʡ ʩʧʘʜʥʠʡ ʟʚ'ʷʟʦʢ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ ʚ 

ʟʝʨʥʦʩʭʦʚʠʱʽ (ʬʘʢʪʦʨ x2). 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʤʥʦʞʠʥʥʦʾ ʣʽʥʽʡʥʦʾ ʽ ʥʝʣʽʥʽʡʥʦʾ ʤʦʜʝʣʽ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʚʠʟʥʘʯʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʢʝʪʫ MathCad [52,60,77,83,97,98,101,102,103,109].  

ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʜʘʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʪʠʤʝ ʚʠʜ                      

Y= -12,9+7,25x1+4,76ʭ2, , ʘ ʥʝ ʣʽʥʽʡʥʘ Y = -44,86+26,63ʭ1+1,ʙ9ʭ2-2,42ʭ1
2
-3,1ʭ1ʭ2-

0,99ʭ2
2
. 

ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʣʽʥʽʡʥʦʾ ʪʘ ʢʨʠʚʦʣʽʥʽʡʥʦʾ ʟʘʣʝʞʥʦʩʪʷʭ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʯʝʥʥʷ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚ ʟʙʝʨʽʛʘʥʥʷ 

ʟʝʨʥʘ. 

ʇʦʨʽʚʥʷʚʰʠ ʪʝʦʨʝʪʠʯʥʽ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʜʦʩʣʽʜʽʚ ʤʦʞʥʘ 

ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʚʽʜʭʠʣʝʥʥʷ ʚʝʣʠʯʠʥ ʥʝʟʥʘʯʥʽ, ʪʦʙʪʦ ʦʪʨʠʤʘʥʘ 

ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʘʜʝʢʚʘʪʥʘ ʽ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟ ʜʦʩʪʘʪʥʽʤ ʩʪʫʧʝʥʝʤ ʪʦʯʥʦʩʪʽ 

ʧʨʦʛʥʦʟʫʚʘʪʠ ʚʠʭʽʜ ʟʝʨʥʘ ʧʝʨʰʦʛʦ ʢʣʘʩʫ ʟʘʣʝʞʥʦ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ 

ʟʙʝʨʽʛʘʥʥʷ[35,94, 95,101]. 

ʅʘ ʧʽʜʩʪʘʚʽ ʦʪʨʠʤʘʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ (ʨʠʩ. 4.5 ʽ ʨʠʩ.4.6) ʤʦʞʥʘ ʟʜʽʡʩʥʠʪʠ 

ʧʨʦʛʥʦʟ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ ʚ ʟʝʨʥʦʩʭʦʚʠʱʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʦʭʦʣʦʜʞʝʥʥʷ, ʪʦʙʪʦ ʟ 

ʧʦʥʠʞʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʜʦ 0
0
 ʉ ʧʦʢʘʟʥʠʢ ʢʣʝʡʢʦʚʠʥʠ ʟʨʽʩ ʧʦʨʽʚʥʷʥʦ ʟ 

ʟʘʢʣʘʜʘʥʥʷʤ ʥʘ 0,4%. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠ ʪʝʨʤʽʥʽ ʟʙʝʨʽʛʘʥʥʷ 4,3 ʤʽʩʷʮʷ, ʪʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʘ 

ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʝ ʙʽʣʴʰʝ 1,44 
0
ʉ, ʽ ʢʣʝʡʢʦʚʠʥʘ ʧʨʠ ʮʴʦʤʫ ʩʢʣʘʜʝ 27,9%. 
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ʈʠʩ.4.5. ʇʦʚʝʨʭʥʷ ʣʽʥʽʡʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ï ʢʣʝʡʢʦʚʠʥʠ ʧʰʝʥʠʮʽ ʜʣʷ 

ʟʝʨʥʦʩʭʦʚʠʱʘ ˉ 1: ʭ1 ïʪʝʨʤʽʥ ʟʙʝʨʽʛʘʥʥʷ; ʭ2 ï ʩʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʘ ʫ 

ʟʝʨʥʦʩʭʦʚʠʱʽ; Y ï ʢʣʝʡʢʦʚʠʥʘ ʧʰʝʥʠʮʽ. 

 

 

ʘ) 

 

ʙ) 

ʈʠʩ. 4.6. ʇʦʚʝʨʭʥʷ ʽ ʣʽʥʽʾ ʨʽʚʥʷ ʧʘʨʘʙʦʣʽʯʥʦʾ ʟʘʣʝʞʥʦʩʪʽ (ʘ), ʣʽʥʽʾ ʨʽʚʥʽʚ 

(ʙ) ï ʢʣʝʡʢʦʚʠʥʠ ʧʰʝʥʠʮʽ ʜʣʷ ʟʝʨʥʦʩʭʦʚʠʱʘ ˉ 1: ʭ1 ï ʪʝʨʤʽʥ ʟʙʝʨʽʛʘʥʥʷ;                     

ʭ2 ïʩʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʘ ʚ ʟʝʨʥʦʩʭʦʚʠʱʽ; Y ï ʢʣʝʡʢʦʚʠʥʘ ʧʰʝʥʠʮʽ.  

 

ɸʥʘʣʦʛʽʯʥʦ ʚʠʟʥʘʯʘʻʤʦ ʢʣʝʡʢʦʚʠʥʫ ʧʽʜ ʯʘʩ ʟʙʝʨʽʛʘʥʥʷ ʚ ʟʝʨʥʦʩʭʦʚʠʱʽ 

ˉ2, ʜʝ ʧʽʜʪʨʠʤʫʚʘʣʠ ʪʝʤʧʝʨʘʪʫʨʫ ʟʝʨʥʘ ʚ ʤʝʞʘʭ ʚʽʜ 7 
0
ʉ ï 14 

0
ʉ.  

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʧʽʜ ʯʘʩ ʝʢʩʧʝʨʠʤʝʥʪ ʚʽʜʦʙʨʘʞʝʥʦ ʫ ʪʘʙʣʠʮʶ 4.3.  

ʅʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʽʚ ʥʘʜʘʥʽ ʜʘʥʽ, ʷʢʽ ʧʽʜʜʘʻʤʦ ʧʦʜʘʣʴʰʽʡ 

ʦʙʨʦʙʮʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʪʨʠʮʽ ʢʦʝʬʽʮʽʻʥʪʽʚ ʢʦʨʝʣʷʮʽʾ (ʜʦʜʘʪʦʢ ɻ2). 
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ʊʘʙʣʠʮʷ 4.3 

ɿʥʘʯʝʥʥʷ ʢʣʝʡʢʦʚʠʥʠ ʧʰʝʥʠʮʽ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ ʚ ʜʨʫʛʦʤʫ ʟʝʨʥʦʩʭʦʚʠʱʽ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʦʭʦʣʦʜʞʝʥʥʷ. 

ʊʝʨʤʽʥʠ 

ʟʙʝʨʽʛʘʥʥʷ, 

ʤʽʩʷʮʴ 

ʉʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʘ ʚ 

ʟʝʨʥʦʩʭʦʚʠʱʽ, tʩʨ, 
0
ʉ 

ʂʣʝʡʢʦʚʠʥʘ, % 

1 13 27 

2 12,3 27,3 

3 12 27,5 

4 10 27,7 

5 10 27,7 

6 8,5 27,8 

  

ɸʥʘʣʽʟʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʝʤʦ ʧʦʙʫʜʫʚʘʪʠ ʧʦʚʝʨʭʥʽ 

ʣʽʥʽʡʥʦʾ ʪʘ ʢʨʽʚʦʣʽʥʡ̔ʥʦʽ ʟʘʣʝʞʥʦʩʪʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʢʣʝʡʢʦʚʠʥʠ ʧʰʝʥʠʮʽ 

ʜʣʷ ʜʨʫʛʦʛʦ ʟʝʨʥʦʩʭʦʚʠʱʘ, ʪʘ ʣʽʥʽʡ ʨʽʚʥʽʚ ʢʨʽʚʦʣʽʥʡ̔ʥʦʾ ʟʘʣʝʞʥʦʩʪʽ. 

ɼʣʷ ʜʘʥʠʭ ʜʨʫʛʦʛʦ ʟʝʨʥʦʩʭʦʚʠʱʘ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʟʛʽʜʥʦ 

ʦʪʨʠʤʘʥʠʭ ʯʠʩʣʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʣʝʡʢʦʚʠʥʘ ʧʰʝʥʠʮʽ ʚ ʜʨʫʛʦʤʫ 

ʟʝʨʥʦʩʭʦʚʠʱ ̔(Y) - ʢʦʣʠʚʘʻʪʴʩʷ: 27,53 Ñ 0,40, ʪʦʙʪʦ 27,13 - 27,93%. ʇʨʠ ʮʴʦʤʫ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʠʣʴʥʠʡ ʟʨʦʩʪʘʶʯʠʡ ʟʚ'ʷʟʦʢ ʚʽʜ ʪʝʨʤʽʥʫ ʟʙʝʨʽʛʘʥʥʷ (ʬʘʢʪʦʨ x1), 

ʽ ʩʠʣʴʥʠʡ ʩʧʘʜʥʠʡ ʟʚ'ʷʟʦʢ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʟʝʨʥʘ ʚ ʟʝʨʥʦʩʭʦʚʠʱʽ 

(ʬʘʢʪʦʨ x2).  

ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʜʘʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʪʠʤʝ ʚʠʜ               

Y= 27,5+0,15ʭ1-0,04ʭ2  - ʜʣʷ ʣʽʥʽʡʥʦʾ ʟʘʣʝʞʥʦʩʪ̔ ʪʘ ʢʨʠʚʦʣʽʥʡ̔ʥʦʾ - Y = 60,54-

4,7x1-4,3ʭ2+0,15ʭ1
2
+0,34ʭ1ʭ2+0,13ʭ2

2 

ʍʣʽʙʦʧʝʢʘʨʩʴʢʽ ʷʢʦʩʪʽ ʧʰʝʥʠʮʽ ʦʮʽʥʶʶʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʟʘ ʢʽʣʴʢʽʩʪʶ ʪʘ 

ʷʢʽʩʪʶ ʢʣʝʡʢʦʚʠʥʠ. ʂʣʝʡʢʦʚʠʥʘ - ʮʝ ʙʽʣʢʦʚʠʡ ʩʪʫʜʝʥʴ, ʱʦ ʟʘʣʠʰʠʚʩʷ ʧʽʩʣʷ 

ʚʽʜʤʠʚʘʥʥʷ ʟ ʪʽʩʪʘ ʢʨʦʭʤʘʣʶ, ʢʣʽʪʢʦʚʠʥʠ ʚʦʜʦʨʦʟʯʠʥʥʠʭ ʨʝʯʦʚʠʥ. ɰʾ ʚʤʽʩʪ ʫ 

ʟʝʨʥʽ ʧʰʝʥʠʮʽ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 14 ʜʦ 50% ʽ ʚʠʱʝ. ɺʦʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʙʨʷʢʣʠʭ 

ʙʽʣʢʽʚ - ʛʣʽʘʜʠʥ ʽ ʛʣʶʪʝʥʫ. 
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ʈʠʩ. 4.7. ʇʦʚʝʨʭʥʷ ʣʽʥʽʡʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ï ʢʣʝʡʢʦʚʠʥʠ ʧʰʝʥʠʮʽ ʜʣʷ 

ʟʝʨʥʦʩʭʦʚʠʱʘ ˉ 2 (7 
0
ʉ ï 14 

0
ʉ): ʭ1 ï ʪʝʨʤʽʥ ʟʙʝʨʽʛʘʥʥʷ; ʭ2 ï ʩʝʨʝʜʥʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʘ ʚ ʟʝʨʥʦʩʭʦʚʠʱʽ; Y - ʢʣʝʡʢʦʚʠʥʘ ʧʰʝʥʠʮʽ. 

 

 

ʘ) 
 

ʙ) 

ʈʠʩ.4.8. ʇʦʚʝʨʭʥʷ ʽ ʣʽʥʽʾ ʨʽʚʥʷ ʧʘʨʘʙʦʣʽʯʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ï ʢʣʝʡʢʦʚʠʥʠ 

ʧʰʝʥʠʮʽ ʜʣʷ ʟʝʨʥʦʩʭʦʚʠʱʘ ˉ 2: ʭ1 ï ʪʝʨʤʽʥ ʟʙʝʨʽʛʘʥʥʷ; ʭ2 ï ʩʝʨʝʜʥʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʘ ʫ ʟʝʨʥʦʩʭʦʚʠʱʽ; Y ï ʢʣʝʡʢʦʚʠʥʘ ʧʰʝʥʠʮʽ. 

 

ʋ ʩʪʘʥʜʘʨʪʽ ʢʣʝʡʢʦʚʠʥʘ, ʾʾ ʢʽʣʴʢʽʩʪʴ ʽ ʷʢʽʩʪʴ ʚʠʟʥʘʯʘʻ ʢʣʘʩ ʟʝʨʥʘ. 

ʇʽʜ ʷʢʽʩʪʶ ʢʣʝʡʢʦʚʠʥʠ ʨʦʟʫʤʽʶʪʴ ʩʫʢʫʧʥʽʩʪʴ ʾʾ ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ: 

ʨʦʟʪʷʞʥʽʩʪʴ, ʧʨʫʞʥʽʩʪʴ, ʝʣʘʩʪʠʯʥʽʩʪʴ, ʚ'ʷʟʢʽʩʪʴ, ʟʚ'ʷʟʥʽʩʪʴ ʟʜʘʪʥʽʩʪʴ ʟʙʝʨʽʛʘʪʠ 

ʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚ ʯʘʩʽ. ʅʘ ʨʠʩ 4.8. ʚʠʜʥʦ ʷʢ ʟʤʽʥʶʻʪʴʩʷ ʢʣʝʡʢʦʚʠʥʘ ʧʨʠ 

ʟʤʽʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʪʝʨʤʽʥʫ ʟʙʝʨʽʛʘʥʥʷ [12]. 
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ʇʨʠ ʦʧʪʠʤʽʟʘʮʽʾ, ʟʛʽʜʥʦ ʟ ʦʪʨʠʤʘʥʠʤʠ ʜʘʥʠʤʠ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, 

ʱʦ ʥʘʡʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʠʤ ʪʝʨʤʽʥʦʤ ʟʙʝʨʽʛʘʥʥʷ ʻ 6 ʤʽʩʷʮʽʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʥʝ 

ʙʽʣʴʰʝ 8,4 
0
ʉ, ʢʣʝʡʢʦʚʠʥʘ ʧʨʠ ʮʴʦʤʫ ʩʢʣʘʜʝ 27,8%. 

ʗʢʽʩʪʴ ʢʣʝʡʢʦʚʠʥʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʾʾ ʬʽʟʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ: ʧʨʫʞʥʩ̔ʪʁ, 

ʨʦʟʪʷʞʥʩ̔ʪʁ, ʝʣʘʩʪʠʯʥʩ̔ʪʁ, ʟʜʘʪʥʩ̔ʪʁ ʜʦ ʥʘʙʫʭʘʥʥʷ. ʎʽ ʮʽʥʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʢʣʝʡʢʦʚʠʥʠ ʟʫʤʦʚʣʶʶʪʴ ʚʠʩʦʢʫ ʛʘʟʦʫʪʚʦʨʶʁ ʯʫ ʟʜʘʪʥʽʩʪʴ ʧʰʝʥʠʯʥʦʛʦ ʪʽʩʪʘ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʠʡ ʦʙ'ʻʤʥʠʡ ʚʠʭʽʜ ʭʣʽʙʘ ʪʘ ʡʦʛʦ ʭʦʨʦʰʫ ʧʦʨʠʩʪʽʩʪʴ. 

 

4.2.2 ɯʥʜʝʢʩ ʜʝʬʦʨʤʘʮʽʾ ʢʣʝʡʢʦʚʠʥʠ. ʗʢʽʩʪʴ ʢʣʝʡʢʦʚʠʥʠ ʚʠʟʥʘʯʘʶʪʴ ʥʘ 

ʧʨʠʣʘʜʽ ɯɼʂ-1 (ʽʥʜʝʢʩ ʜʝʬʦʨʤʘʮʽʾ ʢʣʝʡʢʦʚʠʥʠ). ɿʘʣʝʞʥʦ ʚʽʜ ʧʦʢʘʟʘʥʴ ʧʨʠʣʘʜʫ 

ʢʣʝʡʢʦʚʠʥʘ ʟʘ ʷʢʽʩʪʶ ʜʽʣʠʪʴʩʷ ʥʘ ʪʨʠ ʛʨʫʧʠ: ɯ - ʭʦʨʦʰʦʾ ʷʢʦʩʪʽ; ɯɯ - ʟʘʜʦʚʽʣʴʥʦʾ; 

ɯɯɯ - ʥʝʟʘʜʦʚʽʣʴʥʦ.ʾ 

ɿʘ ʭʣʽʙʦʧʝʢʘʨʩʴʢʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʤ'ʷʢʫ ʧʰʝʥʠʮʶ ʧʦʜʽʣʷʶʪʴ ʥʘ ʪʨʠ 

ʛʨʫʧʠ: ʩʠʣʴʥʘ, ʩʝʨʝʜʥʷ ʽ ʩʣʘʙʢʘ. 

ʂʣʝʡʢʦʚʠʥʘ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʤʘʻ ʩʚʽʪʣʦ-ʩʽʨʠʡ ʘʙʦ ʩʚʽʪʣʦ-ʞʦʚʪʠʡ ʢʦʣʽʨ. 

ʊʝʤʥʽ ʪʦʥʠ ʫ ʟʘʙʘʨʚʣʝʥʥʽ ʟ'ʷʚʣʷʶʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʚʧʣʠʚʽʚ ʥʘ 

ʟʝʨʥʦ ʧʨʠ ʜʦʟʨʽʚʘʥʥʽ, ʦʙʨʦʙʮʽ (ʧʝʨʝʛʨʽʚ ʧʨʠ ʩʫʰʽʥʥʽ) ʘʙʦ ʟʙʝʨʽʛʘʥʥʽ (ʪʘʙʣ. 4.4). 

ʊʘʙʣʠʮʷ 4.4 

ʗʢʽʩʪʴ ʢʣʝʡʢʦʚʠʥʠ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʟʘ ʰʢʘʣʦʶ ʧʨʠʣʘʜʫ ɯɼʂ 

ʇʦʢʘʟʥʠʢ ʰʢʘʣʠ ɯɼʂ-

1, ʫʤ. ʦʜ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʢʣʝʡʢʦʚʠʥʠ 

ɻʨʫʧʘ ʢʣʝʡʢʦʚʠʥʠ 

0-15 ʅʝʟʘʜʦʚʽʣʴʥʘ ʤʽʮʥʘ ɯɯɯ 

20-40 ʟʘʜʦʚʽʣʴʥʘ ʤʽʮʥʘ ɯɯ 

45-75 ʍʦʨʦʰʘ (ʧʦʤʽʨʥʦ ʧʨʫʞʥʘ) ɯ 

80-100 ɿʘʜʦʚʽʣʴʥʘ ʩʣʘʙʢʘ ɯɯ 

105-120 ʅʝʟʘʜʦʚʽʣʴʥʘ ʩʣʘʙʢʘ ɯɯɯ 

 

ɿʝʨʥʦ ʧʰʝʥʠʮʽ ʟ ʢʣʝʡʢʦʚʠʥʦʶ ɯɯɯ ʛʨʫʧʠ ʥʝ ʧʨʠʜʘʪʥʝ ʜʣʷ ʭʣʽʙʦʧʝʯʽʥʥʷ. ʅʘ 

ʢʽʣʴʢʽʩʪʴ ʽ ʷʢʽʩʪʴ ʢʣʝʡʢʦʚʠʥʠ ʚʧʣʠʚʘʶʪʴ ʪʘʢʽ ʬʘʢʪʦʨʠ: ʩʦʨʪʦʚʽ ʦʩʦʙʣʠʚʦʩʪʽ; 
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ʪʝʭʥʦʣʦʛʽʷ ʦʙʨʦʙʽʪʢʫ ʧʰʝʥʠʮʽ (ʧʦʧʝʨʝʜʥʠʢʠ, ʩʪʨʦʢʠ ʩʽʚʙʠ, ʨʽʚʝʥʴ ʘʟʦʪʥʦʛʦ 

ʞʠʚʣʝʥʥʷ); ʧʦʛʦʜʥʽ ʫʤʦʚʠ ʚ ʧʝʨʽʦʜ ʜʦʟʨʽʚʘʥʥʷ ʟʝʨʥʘ ʽ ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ; 

ʥʝʩʧʨʠʷʪʣʠʚʽ ʜʽʾ, ʷʢʽ ʟʝʨʥʦ ʚʽʜʯʫʚʘʻ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ (ʫʨʘʞʝʥʥʷ ʰʢʽʜʣʠʚʠʤ 

ʢʣʦʧʦʤ-ʯʝʨʝʧʘʰʢʦʶ), ʟʙʝʨʽʛʘʥʥʽ (ʧʨʦʨʦʩʪʘʥʥʷ ʽ ʩʘʤʦʟʽʛʨʽʚʘʥʥʷ) ʽ ʦʙʨʦʙʮʽ 

(ʧʝʨʝʛʨʽʚ ʧʨʠ ʩʫʰʽʥʥʽ) [45,46,115,116,117,131,138,144,161,172]. 

ʋ ʭʦʜʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʜʘʥʽ, ʱʦʜʦ ʽʥʜʝʢʩʫ ʜʝʬʦʨʤʘʮʽʾ 

ʢʣʝʡʢʦʚʠʥʠ ʧʰʝʥʠʮʽ, ʷʢʽ ʥʘʜʘʣʽ ʟʘʥʦʩʷʪʴʩʷ ʫ ʪʘʙʣʠʮʶ 4.5. 

ɼʣʷ ʜʘʥʠʭ ʧʝʨʰʦʛʦ ʟʝʨʥʦʩʭʦʚʠʱʘ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʟʛʽʜʥʦ 

ʦʪʨʠʤʘʥʠʭ ʯʠʩʣʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ɯɼʂ ʧʰʝʥʠʮʽ (Y) - ʢʦʣʠʚʘʻʪʴʩʷ: 63,83% Ñ 

3,71, ʪʦʙʪʦ 65,66 - 66,0%. ʇʨʠ ʮʴʦʤʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʠʣʴʥʠʡ ʩʧʘʜʥʠʡ ʟʚ'ʷʟʦʢ ʟ 

ʪʝʨʤʽʥʦʤ ʟʙʝʨʽʛʘʥʥʷ (ʬʘʢʪʦʨ x1), ʽ ʩʠʣʴʥʠʡ ʟʨʦʩʪʘʶʯʠʡ ʟʚ'ʷʟʦʢ ʟ ʩʝʨʝʜʥʴʦʶ 

ʪʝʤʧʝʨʘʪʫʨʦʶ ʟʝʨʥʘ (ʬʘʢʪʦʨ x2) .  

ʈʽʚʥʷʥʥʷ ʤʦʜʝʣʽ ʣʽʥʽʡʥʦʾ ʪʘ ʥʝʣʽʥʽʡʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʤʘʶʪʴ ʚʠʛʣʷʜ ʜʣʷ 

ʣʽʥʽʡʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ Y= 68,7955-1,61x1 -0,04ʭ2, ʜʣʷ ʢʨʠʚʦʣʽʥʽʡʥʦʾ -                            

Y = -45+38,5ʭ1+33,5ʭ2-3,5x1
2
-5,8571x1ʭ2-2,3571x2

2
  

 ʇʨʝʜʩʪʘʚʠʤʦ ʧʦʚʝʨʭʥʽ ʧʘʨʘʙʦʣʽʯʥʦʾ ʪʘ ʣʽʥʝʡʥʦʾ ʥʘ ʨʠʩ. 4.9 ʪʘ ʨʠʩ. 4.10 

 

ʊʘʙʣʠʮʷ 4.5  

ɿʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ ʜʝʬʦʨʤʘʮʽʾ ʢʣʝʡʢʦʚʠʥʠ ʧʰʝʥʠʮʽ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ ʚ ʧʝʨʰʦʤʫ 

ʟʝʨʥʦʩʭʦʚʠʱʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʦʭʦʣʦʜʞʝʥʥʷ. 

ʊʝʨʤʽʥ ʟʙʝʨʽʛʘʥʥʷ, 

ʤʽʩʷʮ 

ʉʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʟʝʨʥʘ ʚ ʟʝʨʥʦʩʭʦʚʠʱʽ, tʩʨ 
0
ʉ 

ɯʥʜʝʢʩ ʜʝʬʦʨʤʘʮʽʾ 

ʢʣʝʡʢʦʚʠʥʠ,% 

1 7 68 

2 5 68 

3 4 65 

4 3 62 

5 0 60 

6 0 60 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʟʥʘʯʝʥʴ, ʦʪʨʠʤʘʥʠʭ ʧʽʜ ʯʘʩ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʩʪʚʦʨʶʻʤʦ 

ʤʘʪʨʠʮʶ (ʜʦʜʘʪʦʢ ɻ3, ʜʦʜʘʪʦʢ ɼ1). 
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ʈʠʩ. 4.9. ʇʦʚʝʨʭʥʷ ʣʽʥʽʡʥʦʾ ʟʘʣʝʞʥʦʩʪʽ - ʽʥʜʝʢʩʫ ʜʝʬʦʨʤʘʮʽʾ ʢʣʝʡʢʦʚʠʥʠ 

ʧʰʝʥʠʮʽ ʜʣʷ ʟʝʨʥʦʩʭʦʚʠʱʘ ˉ 1: ʭ1 - ʪʝʨʤʽʥ ʟʙʝʨʽʛʘʥʥʷ; ʭ2 - ʩʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʟʝʨʥʘ ʚ ʟʝʨʥʦʩʭʦʚʠʱʽ; Y - ɯɼʂ ʧʰʝʥʠʮʽ. 

 

ɯʥʜʝʢʩ ʜʝʬʦʨʤʘʮʽʾ ʢʣʝʡʢʦʚʠʥʠ 60,9%, ʪʝʤʧʝʨʘʪʫʨʽ 0
0
ʉ ʧʨʠ ʪʝʨʤʽʥʽ 

ʟʙʝʨʽʛʘʥʥʷ ʧʽʩʣʷ 5,5 ʤʽʩʷʮʽʚ. 
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ʙ) 

ʈʠʩ. 4.10. ʇʦʚʝʨʭʥʷ ʽ ʣʽʥʽʾ ʨʽʚʥʷ ʧʘʨʘʙʦʣʽʯʥʦʾ ʟʘʣʝʞʥʦʩʪʽ (ʘ), ʣʽʥʽʾ ʨʽʚʥʽʚ 

(ʙ) - ʽʥʜʝʢʩʫ ʜʝʬʦʨʤʘʮʽʾ ʢʣʝʡʢʦʚʠʥʠ ʧʰʝʥʠʮʽ ʜʣʷ ʟʝʨʥʦʩʭʦʚʠʱʘ ˉ 1: ʭ1 - ʪʝʨʤʽʥ 

ʟʙʝʨʽʛʘʥʥʷ; ʭ2 - ʩʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʘ ʫ ʟʝʨʥʦʩʭʦʚʠʱʽ; Y - ɯɼʂ ʧʰʝʥʠʮʽ.  

 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ ʜʝʬʦʨʤʘʮʽʾ ʢʣʝʡʢʦʚʠʥʠ ʚ ʜʨʫʛʦʤʫ ʟʝʨʥʦʩʭʦʚʠʱ ̔

ʧʦʙʫʜʫʻʤʦ ʤʘʪʨʠʮʶ(ʜʦʜʘʪʦʢ ɻ4, ʜʦʜʘʪʦʢ ɼ2). 
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ʊʘʙʣʠʮʷ 4.6 

ɿʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ ʜʝʬʦʨʤʘʮʽʾ ʢʣʝʡʢʦʚʠʥʠ ʧʰʝʥʠʮʽ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ ʚ ʜʨʫʛʦʤʫ 

ʟʝʨʥʦʩʭʦʚʠʱ ̔ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʦʭʦʣʦʜʞʝʥʥʷ 

ʊʝʨʤʽʥʠ ʟʙʝʨʽʛʘʥʥʷ,  

ʤʽʩʷʮʴ 

ʉʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʟʝʨʥʘ ʚ 

ʟʝʨʥʦʩʭʦʚʠʱʽ, tʩʨ ,
0
ʉ 

ɯɼʂ,% 

1 13 75 

2 12,3 73 

3 12 72 

4 10 69 

5 10 69 

6 8,5 68 

ɼʣʷ ʜʘʥʠʭ ʜʨʫʛʦʛʦ ʟʝʨʥʦʩʭʦʚʠʱʘ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʟʛʽʜʥʦ 

ʦʪʨʠʤʘʥʠʭ ʯʠʩʣʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ɯɼʂ ʧʰʝʥʠʮʽ ʧʦ ʜʨʫʛʦʤʫ ʩʢʣʘʜʫ                        

(Y) - ʢʦʣʠʚʘʻʪʴʩʷ: 71,0% Ñ 2,76, ʪʦʙʪʦ 68,24 - 73,76%. ʇʨʠ ʮʴʦʤʫ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʠʣʴʥʠʡ ʩʧʘʜʥʠʡ ʟʚ'ʷʟʦʢ ʟ ʪʝʨʤʽʥʦʤ ʟʙʝʨʽʛʘʥʥʷ (ʬʘʢʪʦʨ x1), ʽ 

ʩʠʣʴʥʠʡ ʟʨʦʩʪʘʶʯʠʡ ʟʚ'ʷʟʦʢ ʟ ʩʝʨʝʜʥʴʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ ʟʝʨʥʘ ʫ ʟʝʨʥʦʩʭʦʚʠʱʽ 

(ʬʘʢʪʦʨ x2).  

ʈʽʚʥʷʥʥʷ ʜʘʥʦʾ ʤʦʜʝʣʽ ʣʽʥʽʡʥʦʾ ʪʘ ʥʝʣʽʥʽʡʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʥʘʙʫʜʫʪʴ ʚʠʜ ʜʣʷ 

ʣʽʥʽʡʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ - Y= = 64,83-0,72x1+0,79ʭ2, ʜʣʷ ʢʨʠʚʦʣʽʥʽʡʥʦʾ -                         

Y =57,32+1,61ʭ1+0,55ʭ2+0,0235ʭ1
2
-0,18x1ʭ2+0,067 x2

2. 

 

 

ʈʠʩ. 4.11. ʇʦʚʝʨʭʥʷ ʣʽʥʽʡʥʦʾ ʟʘʣʝʞʥʦʩʪʽ - ʽʥʜʝʢʩʫ ʜʝʬʦʨʤʘʮʽʾ ʢʣʝʡʢʦʚʠʥʠ 

ʧʰʝʥʠʮʽ ʜʣʷ ʟʝʨʥʦʩʭʦʚʠʱʘ ˉ 2: ʭ1 - ʪʝʨʤʽʥ ʟʙʝʨʽʛʘʥʥʷ; ʭ2 - ʩʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʟʝʨʥʘ ʚ ʟʝʨʥʦʩʭʦʚʠʱʽ; Y - ɯɼʂ ʧʰʝʥʠʮʽ. 
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ʘ) 

 

ʙ) 

ʈʠʩ. 4.13. ʇʦʚʝʨʭʥ ̫ʽ ʣʽʥʽʽʾ ʨʽʚʥʽʚ ʧʘʨʘʙʦʣʽʯʥʦʾ ʟʘʣʝʞʥʦʩʪʽ (ʘ), ʣʽʥʽʾ ʨʽʚʥʽʚ 

(ʙ) - ʽʥʜʝʢʩʫ ʜʝʬʦʨʤʘʮʽʾ ʢʣʝʡʢʦʚʠʥʠ ʧʰʝʥʠʮʽ ʜʣʷ ʟʝʨʥʦʩʭʦʚʠʱʘ ˉ 2: ʭ1 - ʪʝʨʤʽʥ 

ʟʙʝʨʽʛʘʥʥʷ; ʭ2 - ʩʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʘ ʚ ʟʝʨʥʦʩʭʦʚʠʱʽ; Y - ɯɼʂ ʧʰʝʥʠʮʽ. 

 

ʇʘʨʘʤʝʪʨʠ ʦʧʪʠʤʽʟʘʮʽʾ ʽʥʜʝʢʩʘ ʜʝʬʦʨʤʘʮʽʾ ʢʣʝʡʢʦʚʠʥʠ (ʜʦʜʘʪʦʢ ɻ4, 

ʜʦʜʘʪʦʢ ɼ4). ɿʙʝʨʽʛʘʥʥʷ ʧʽʩʣʷ 3 ʤʽʩʷʮʽʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʥʝ ʥʠʞʯʝ 8,5 ʛʨʘʜʫʩʽʚ 

(ɯɼʂ - 70%). ɿʙʝʨʽʛʘʥʥʷ 6 ʤʽʩʷʮʽʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 8,5 ʛʨʘʜʫʩʽʚ (ɯɼʂ - 75%). 

 

4.2.3. ɺʠʭʽʜʥʘ ʚʦʣʦʛʽʩʪʴ. ɼʣʷ ʪʨʠʚʘʣʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʚʦʣʦʛʽʩʪʴ ʟʝʨʥʘ 

ʜʦʜʘʪʢʦʚʦ ʟʥʠʞʫʶʪʴ. ɺʦʣʦʛʽʩʪʴ ʟʝʨʥʘ - ʦʜʠʥ ʟ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʡʦʛʦ ʷʢʦʩʪʽ, ʷʢʠʡ ʚʠʟʥʘʯʘʶʪʴ ʚʽʜʨʘʟʫ ʞ ʧʽʩʣʷ ʧʨʠʡʦʤʫ. ɺʦʜʘ ʨʦʙʠʪʴ ʩʠʣʴʥʠʡ 

ʚʧʣʠʚ ʥʘ ʩʘʤʝ ʟʝʨʥʦ ʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʥʘ ʡʦʛʦ ʧʦʚʝʨʭʥʽ. ʅʘ ʚʦʣʦʛʦʤʫ ʟʝʨʥʽ 

ʰʚʠʜʰʝ ʨʦʟʚʠʚʘʶʪʴʩʷ ʤʽʢʨʦʙʠ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʯʠʩʣʦ ʢʣʽʱʽʚ, ʢʦʤʘʭ, 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʽʥʰʽ ʟʤʽʥʠ [13,14, 21,44,61,79,80]. 

ɺʦʣʦʛʽʩʪʴ ʚʽʜʦʙʨʘʞʘʻ ʯʘʩʪʢʫ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʟʝʨʥʘ ʽ ʪʨʠʚʘʣʽʩʪʴ ʡʦʛʦ 

ʟʙʝʨʽʛʘʥʥʷ. ʏʠʤ ʚʠʱʝ ʚʤʽʩʪ ʚʦʣʦʛʠ ʚ ʟʝʨʥʦʚʽʡ ʤʘʩʽ, ʪʠʤ ʤʝʥʰʝ ʚʦʥʘ ʤʽʩʪʠʪʴ 

ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʽ ʪʠʤ ʰʚʠʜʰʝ ʧʩʫʻʪʴʩʷ. ʅʘʜʤʽʨʥʘ ʢʽʣʴʢʽʩʪʴ ʚʦʣʦʛʠ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʘʢʪʠʚʘʮʽʾ ʬʽʟʽʦʣʦʛʽʯʥʠʭ, ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ɿʝʨʥʦ 

ʧʦʯʠʥʘʻ ʥʘʙʫʭʘʪʠ, ʧʨʦʨʦʩʪʘʪʠ, ʨʦʟʱʝʧʣʶʶʪʴʩʷ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʽ 

ʙʽʦʧʦʣʽʤʝʨʠ, ʘʢʪʠʚʽʟʫʶʪʴʩʷ ʬʝʨʤʝʥʪʠ. ɿʥʠʞʫʻʪʴʩʷ ʥʘʪʫʨʘ, ʩʠʧʫʯʽʩʪʴ ʟʝʨʥʘ, 

ʚʦʥʦ ʩʪʘʻ ʚʨʘʟʣʠʚʠʤ ʜʣʷ ʤʝʭʘʥʽʯʥʠʭ ʧʦʰʢʦʜʞʝʥʴ. ʗʢʱʦ ʚʦʣʦʛʠʤ ʟʝʨʥʦ 

ʟʘʣʠʰʘʻʪʴʩʷ ʥʘ ʪʨʠʚʘʣʠʡ ʪʝʨʤʽʥ, ʡʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʽ ʦʙʨʦʙʢʘ ʩʪʘʶʪʴ 

ʥʝʤʦʞʣʠʚʠʤʠ. ʋ ʙʫʜʴ-ʷʢʦʤʫ ʚʠʧʘʜʢʫ ʚʠʭʽʜ ʟʝʨʥʘ ʽ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʚʦʣʦʛʦ ʾʩʠʨʦʚʠʥʠ ʟʥʠʞʫʶʪʴʩʷ. 
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ɿʽ ʩʢʘʟʘʥʦʛʦ ʚʠʱʝ ʦʯʝʚʠʜʥʦ, ʱʦ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʟʝʨʥʘ ʪʘ 

ʧʦʣʝʛʰʝʥʥʷ ʡʦʛʦ ʧʝʨʝʨʦʙʢʠ ʥʝʦʙʭʽʜʥʘ ʩʫʰʢʘ. ʎʶ ʧʨʦʮʝʜʫʨʫ ʧʨʦʚʦʜʷʪʴ, 

ʚʨʘʭʦʚʫʶʯʠ ʢʦʥʢʨʝʪʥʠʡ ʩʪʘʥ ʟʝʨʥʘ ʧʨʠ ʚʦʣʦʛʦʩʪʽ. ʇʝʨʰ ʟʘ ʚʩʝ, ʚʦʣʦʛʽʩʪʴ ʟʝʨʥʘ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʦʢʨʝʤʦ ʚʽʜ ʜʦʤʽʰʦʢ, ʦʩʢʽʣʴʢʠ ʚʦʣʦʛʽʩʪʴ ʨʽʟʥʠʭ ʢʫʣʴʪʫʨ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʦʜʥʝ ʚʽʜ ʦʜʥʦʛʦ. 

ɺʦʣʦʛʘ ʚ ʟʝʨʥʽ ʤʦʞʝ ʙʫʪʠ: ʤʝʭʘʥʽʯʥʦ ʧʦʚ'ʷʟʘʥʦ ʁ (ʽʥʘʢʰʝ ʥʘʟʠʚʘʻʪʴʩʷ 

ʚʣ̔ʴʥʦʶ); ʬʽʟʠʢʦ-ʭʽʤʽʯʥʦ ʟʚ'ʷʟʘʥʦ;ʁ ʭʽʤʽʯʥʦ ʟʚ'ʷʟʘʥʦ.ʁ 

ɺʽʣʴʥʘ ʚʦʜʘ ʚʠʜʘʣʷʻʪʴʩʷ ʟ ʟʝʨʥʦʚʦʾ ʤʘʩʠ ʥʘʡʣʝʛʰʝ. ʗʢʱʦ ʟʙʝʨʽʛʘʥʥʷ 

ʟʝʨʥʦʚʦʾ ʤʘʩʠ ʦʨʛʘʥʽʟʦʚʘʥʦ ʧʨʘʚʠʣʴʥʦ, ʢʘʧʝʣʴ ʨʽʜʠʥʥʦʾ ʚʦʣʦʛʠ ʚ ʥʽʡ ʙʫʪʠ ʥʝ 

ʧʦʚʠʥʥʦ. ʅʘʜʤʽʨʥʘ ʢʽʣʴʢʽʩʪʴ ʚʦʣʦʛʠ ʤʦʞʝ ʫʪʚʦʨʠʪʠʩʷ ʧʨʠ ʨʽʟʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʝʨʝʧʘʜʘʭ ʘʙʦ ʧʦʪʨʘʧʠʪʠ ʚ ʟʝʨʥʦʚʫ ʤʘʩʫ ʧʨʠ ʥʝʩʧʨʘʚʥʠʭ ʩʪʽʥʘʭ, 

ʜʘʭʫ ʩʭʦʚʠʱʘ, ʪʦʙʪʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʦʨʫʰʝʥʥʷ ʧʨʘʚʠʣ ʟʙʝʨʽʛʘʥʥʷ. 

ɺʩʝʨʝʜʠʥʽ ʩʘʤʦʛʦ ʟʝʨʥʘ ʚʦʜʘ ʚʧʣʠʚʘʻ ʥʘ ʬʽʟʠʯʥʽ, ʭʽʤʽʯʥʽ, ʙʽʦʣʦʛʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʟʝʨʥʘ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʡʦʛʦ ʮʽʥʥʽʩʪʴ. ɺʠʜʽʣʠʪʠ ʭʽʤʽʯʥʦ ʟʚ'ʷʟʘʥʫ ʚʦʜʫ 

ʤʦʞʥʘ ʪʽʣʴʢʠ ʧʦʨʫʰʠʚʰʠ ʩʪʨʫʢʪʫʨʫ ʙʽʣʢʽʚ, ʞʠʨʽʚ, ʚʫʛʣʝʚʦʜʽʚ, ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ 

ʚʦʥʘ ʚʭʦʜʠʪʴ. ʄʦʣʝʢʫʣʠ ʪʘʢʦʾ ʚʦʜʠ ʚʞʝ ʥʝ ʤʘʶʪʴ ʚʣʘʩʪʠʚʦʩʪʽ ʨʦʟʯʠʥʥʠʢʘ, 

ʦʩʢʽʣʴʢʠ ʧʦʚ'ʷʟʘʥʽ ʟ ʛʽʜʨʦʬʽʣʴʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ. ɺʠʜʘʣʝʥʥʷ ʟʚ'ʷʟʘʥʦʾ ʚʦʜʠ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʥʠ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʟʝʨʥʘ. 

ʑʦʙ ʚʠʟʥʘʯʠʪʠ ʚʦʣʦʛʽʩʪʴ ʟʝʨʥʘ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʘʩʪʫʧʥʫ ʛʨʘʜʘʮʽʶ: ʩʫʭʝ 

ʟʝʨʥʦ, ʩʝʨʝʜʥʴʦʾ ʩʫʭʦʩʪʽ, ʚʦʣʦʛʝ, ʩʠʨʝ[117]. 

ʎ̔  ʦʮʽʥʢʠ ʤʘʶʪʴ ʨʽʟʥʝ ʚʠʨʘʞʝʥʥʷ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʫʣʴʪʫʨʠ. ɼʣʷ ʥʘʩʽʥʥʷ 

ʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ ʮʝʡ ʧʦʢʘʟʥʠʢ ʙʽʣʴʰʝ ʩʝʨʝʜʥʴʦʛʦ, ʘ ʜʣʷ ʦʣʽʡʥʠʭ, ʥʘʚʧʘʢʠ, 

ʤʝʥʰʝ. ʈʽʟʥʠʮʷ ʫ ʧʦʢʘʟʥʠʢʘʭ ʧʦʷʩʥʶʻʪʴʩʷ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ ʽ ʘʥʘʪʦʤʽʯʥʦʶ 

ʙʫʜʦʚʦʶ ʢʫʣʴʪʫʨʠ. ʊʘʢ, ʦʣʽʡʥʽ ʤʽʩʪʷʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʞʠʨʫ, ʱʦ ʥʝ ʫʪʨʠʤʫʻ 

ʚʦʜʫ. ʊʦʤʫ ʚʦʜʘ ʚ ʩʦʥʷʰʥʠʢʫ, ʨʠʮʠʥ ̔ ʪʘ ʽʥʰʠʭ ʢʫʣʴʪʫʨʘʭ ʫʪʨʠʤʫʻʪʴʩʷ ʫ 

ʚʝʣʠʢʠʭ ʢʽʣʴʢʦʩʪʷʭ ʫ ʛʠʜʨʦʬʠʣʴʥʦʡ ʯʘʩʪʠʥʠ ʟʝʨʥʘ ʽ ʘʢʪʠʚʽʟʫʻ ʙʽʦʭʽʤʽʯʥʽ 

ʧʨʦʮʝʩʠ. 

ʈʽʚʝʥʴ ʚʦʣʦʛʦʩʪʽ, ʧʨʠ ʷʢʦʤʫ ʚ ʟʝʨʥʽ ʚʠʥʠʢʘʻ ʚʽʣʴʥʘ ʚʦʣʦʛʘ, ʘ ʪʘʢʦʞ ʨʽʟʢʦ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʜʠʭʘʥʥʷ, ʥʘʟʠʚʘʶʪʴ ʢʨʠʪʠʯʥʦʶ. ɰʾ ʚʝʣʠʯʠʥʠ ʨʽʟʥʽ 

ʜʣʷ ʢʦʞʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʜʫ ʢʫʣʴʪʫʨʠ. 
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ɺʤʽʩʪ ʚʦʣʦʛʠ ʚʽʜʽʛʨʘʻ ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʫ ʟʙʝʨʝʞʝʥʥʽ ʟʝʨʥʘ ʽ ʨʦʙʠʪʴ 

ʚʝʣʠʢʠʡ ʚʧʣʠʚ ʥʘ ʪʝʭʥʦʣʦʛʽʶ ʟʝʨʥʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʦʜʝʨʞʫʚʘʥʠʭ ʧʨʠ 

ʧʨʦʤʠʩʣʦʚʽʡ ʧʝʨʝʨʦʙʮʽ. 

ɼʣʷ ʦʩʥʦʚʥʠʭ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ: ʧʰʝʥʠʮʽ, ʞʠʪʘ, ʷʯʤʝʥʶ, ʚʽʚʩʘ, ʛʨʝʯʢʠ 

ʧʨʠʡʥʷʪʽ ʥʘʩʪʫʧʥʽ ʩʪʘʥʠ ʟʝʨʥʘ ʧʦ ʚʦʣʦʛʦʩʪʽ: ʩʫʭʝ - ʜʦ 14%; ʩʝʨʝʜʥʴʦʾ ʩʫʭʦʩʪʽ - 

ʧʦʥʘʜ 14% ʜʦ 15,5%; ʚʦʣʦʛʝ - ʚʽʜ 15,5% ʜʦ 17%; ʩʠʨʝ - ʧʦʥʘʜ 17%. 

ʉʪʘʥ ʟʘ ʚʦʣʦʛʩ̔ʪʁ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʪʘ ʦʙʣʽʢʫ ʟʝʨʥʘ ʧʨʠ 

ʟʙʝʨʽʛʘʥʥʽ. 

ʗʢ ʚʽʜʦʤʦ, ʚʦʣʦʛʽʩʪʴ ʟʝʨʥʘ ʨʦʙʠʪʴ ʚʠʥʷʪʢʦʚʦ ʚʝʣʠʢʠʡ ʚʧʣʠʚ ʥʘ ʡʦʛʦ 

ʟʙʝʨʝʞʝʥʥʷ. ʇʨʠ ʟʙʝʨʽʛʘʥʥʽ ʟʝʨʥʘ ʚʦʣʦʛʽʩʪʴ ʫ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚʘʭ ʥʝ ʧʽʜʜʘʻʪʴʩʷ 

ʨʽʟʢʠʤ ʟʤʽʥʘʤ, ʧʨʦʪʝ ʟʘʚʜʷʢʠ ʟʜʘʪʥʦʩʪʽ ʧʦʛʣʠʥʘʪʠ ʽ ʚʽʜʜʘʚʘʪʠ ʚʦʣʦʛʫ ʟʝʨʥʦ 

ʤʦʞʝ ʟʤʝʥʰʫʚʘʪʠ ʘʙʦ ʟʙʽʣʴʰʫʚʘʪʠ ʚʦʣʦʛʽʩʪʴ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ. ʆʩʦʙʣʠʚʦ ʟʥʘʯʥʽ 

ʢʦʣʠʚʘʥʥʷ ʚʦʣʦʛʦʩʪʽ ʟʝʨʥʦʚʦʛʦ ʥʘʩʠʧʫ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ ʤʦʞʫʪʴ ʚʽʜʙʫʚʘʪʠʩʷ ʫ 

ʚʝʨʭʥʽʭ ʰʘʨʘʭ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʚʦʣʦʛʦʩʪʽ ʟʦʚʥʽʰʥʴʦʛʦ ʧʦʚʽʪʨʷ. 

ɺʦʣʦʛʽʩʪʴ ʟʝʨʥʘ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ ʚʠʟʥʘʯʘʶʪʴ ʩʪʘʥʜʘʨʪʥʠʤʠ ʤʝʪʦʜʘʤʠ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ɼʉʊʋ[117]. 

ʇʨʠ ʟʘʢʣʘʜʮʽ ʟʝʨʥʘ ʥʘ ʟʙʝʨʽʛʘʥʥʷ, ʘ ʪʘʢʦʞ ʧʽʩʣʷ ʦʯʠʱʝʥʥʷ, ʩʫʰʽʥʥʷ ʪʘ 

ʧʝʨʝʜ ʚʠʚʘʥʪʘʞʝʥʥʷʤ ʧʨʦʚʦʜʷʪʴ ʧʦʚʥʠʡ ʪʝʭʥʽʯʥʠʡ ʘʥʘʣʽʟ ʟʝʨʥʘ. ɺʦʣʦʛʽʩʪʴ 

ʟʙʝʨʽʛʘʥʥʷ ʩʫʭʦʛʦ, ʩʝʨʝʜʥʴʦʾ ʩʫʭʦʩʪʽ ʽ ʦʭʦʣʦʜʞʝʥʦʛʦ ʟʝʨʥʘ ʚʠʟʥʘʯʘʶʪʴ ʦʜʠʥ ʨʘʟ 

ʥʘ ʤʽʩʷʮʴ, ʚʦʣʦʛʦʛʦ ʽ ʩʠʨʦʛʦ - ʦʜʠʥ ʨʘʟ ʫ 15 ʜʥʽʚ.  

ɺʦʣʦʛʽʩʪʴ ʷʢ ʧʦʢʘʟʥʠʢ ʷʢʦʩʪʽ ʟʝʨʥʘ ʤʘʻ ʜʚʦʷʢʝ ʟʥʘʯʝʥʥʷ: ʝʢʦʥʦʤʽʯʥʠʡ ʽ 

ʪʝʭʥʦʣʦʛʽʯʥʠʡ. ʇʨʠ ʧʨʦʜʘʞʫ ʧʘʨʪʽʷ ʟʝʨʥʘ ʧʨʠʡʤʘʻʪʴʩʷ ʙʝʟ ʦʙʤʝʞʝʥʴ, ʷʢʱʦ 

ʚʦʣʦʛʽʩʪʴ ʟʝʨʥʘ ʥʝ ʧʝʨʝʚʠʱʫʻ ʦʙʤʝʞʫʚʘʣʴʥʠʭ ʢʦʥʜʠʮʽʡ (ʜʣʷ ʧʰʝʥʠʮʽ ʽ ʷʯʤʝʥʶ - 

14,5%), ʦʩʢʽʣʴʢʠ ʚ ʟʝʨʥʽ ʮʽʥʫʶʪʴʩʷ ʩʫʭʽ ʨʝʯʦʚʠʥʠ, ʘ ʥʝ ʚʦʜʘ. ɿʘ ʚʟʘʻʤʥʦʶ 

ʜʦʤʦʚʣʝʥʽʩʪʶ ʩʪʦʨʽʥ ʤʦʞʝ ʧʨʠʡʤʘʪʠʩʷ ʟʝʨʥʦ ʟ ʧʽʜʚʠʱʝʥʦʶ ʚʦʣʦʛʽʩʪʶ, ʘʣʝ ʚ 

ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʟʤʝʥʰʫʻʪʴʩʷ ʦʧʣʘʯʫʚʘʥʘ ʤʘʩʘ ʧʘʨʪʽʾ ʟʝʨʥʘ, ʪʦʙʪʦ ʨʦʙʠʪʴʩʷ 

ʥʘʪʫʨʘʣʴʥʘ ʟʥʠʞʢʘ ʟ ʬʽʟʠʯʥʦʾ ʤʘʩʠ ʚ ʨʦʟʤʽʨʽ ʦʜʠʥ ʚʽʜʩʦʪʦʢ ʟʘ ʢʦʞʝʥ ʟʘʡʚʠʡ 

ʚʽʜʩʦʪʦʢ ʚʦʜʠ. ʂʨʽʤ ʪʦʛʦ, ʩʪʷʛʫʻʪʴʩʷ ʧʣʘʪʘ ʟʘ ʩʫʰʢʫ ʟʝʨʥʘ ʽ ʥʘʩʽʥʥʷ. 

ʊʝʭʥʦʣʦʛʽʯʥʝ ʟʥʘʯʝʥʥʷ ʚʦʣʦʛʦʩʪʽ ʚʝʣʠʯʝʟʥʝ. ɿʝʨʥʦʚʽ ʢʫʣʴʪʫʨʠ ʪʨʠʚʘʣʠʡ 

ʯʘʩ ʟʙʝʨʽʛʘʶʪʴ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ ʚʪʨʘʪʘʤʠ, ʷʢʱʦ ʚʦʥʠ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʩʫʭʦʤʫ ʩʪʘʥʽ 
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(ʢʦʣʠ ʚ ʥʠʭ ʥʝʤʘʻ ʚʽʣʴʥʦʾ ʚʦʜʠ). ɼʣʷ ʫʩʧʽʰʥʦʾ ʧʝʨʝʨʦʙʢʠ ʟʝʨʥʘ ʧʦʪʨʽʙʥʘ ʧʝʚʥʘ 

ʚʦʣʦʛʽʩʪʴ, ʧʨʠ ʚʝʣʠʢʽʡ ʚʦʣʦʛʦʩʪʽ ʥʝ ʤʦʞʥʘ ʫʩʧʽʰʥʦ ʨʦʟʤʦʣʦʪʠ ʟʝʨʥʦ ʚ ʙʦʨʦʰʥʦ 

ʘʙʦ ʧʝʨʝʨʦʙʠʪʠ ʡʦʛʦ ʚ ʢʨʫʧʫ, ʚʠʜʽʣʠʪʠ ʤʘʩʣʦ ʟ ʥʘʩʽʥʥʷ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ. 

ɿʘʥʦʩʠʤʦ ʟʥʘʯʝʥʥʷ ʤʘʪʨʠʮʽ ʢʦʝʬʽʮʽʻʥʪʽʚ ʢʦʨʝʣʷʮʽʾ ʫ ʪʘʙʣʠʮʶ (ʜʦʜʘʪʦʢ ɻ5). 

 

ʊʘʙʣʠʮʷ 4.7 

ɿʥʘʯʝʥʥʷ ʚʦʣʦʛʦʩʪʽ ʧʰʝʥʠʮʽ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ ʚ ʧʝʨʰʦʤʫ ʟʝʨʥʦʩʭʦʚʠʱ ̔ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʦʭʦʣʦʜʞʝʥʥʷ. 

ʊʝʨʤʽʥ ʟʙʝʨʽʛʘʥʥʷ, 

ʤʽʩʷʮ 

ʉʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʟʝʨʥʘ ʚ ʟʝʨʥʦʩʭʦʚʠʱʽ, tʩʨ 
0
ʉ  

ɺʦʣʦʛʽʩʪʴ ,% 

1 7 13 

2 5 12,5 

3 4 12,3 

4 3 12 

5 0 12 

6 0 12,2 

 

ɼʣʷ ʜʘʥʠʭ ʧʝʨʰʦʛʦ ʟʝʨʥʦʩʭʦʚʠʱʘ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʟʛʽʜʥʦ 

ʦʪʨʠʤʘʥʠʭ ʯʠʩʣʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʱʦ ʚʦʣʦʛʽʩʪʴ ʧʰʝʥʠʮʽ (Y) - ʢʦʣʠʚʘʻʪʴʩʷ: 

12,3% Ñ 0,4, ʪʦʙʪʦ 11,9-12,7%, ʧʨʠ ʮʴʦʤʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʠʣʴʥʠʡ ʩʧʘʜʥʠʡ 

ʟʚ'ʷʟʦʢ ʟ ʪʝʨʤʽʥʦʤ ʟʙʝʨʽʛʘʥʥʷ (ʬʘʢʪʦʨ x1), ʽ ʩʠʣʴʥʠʡ ʟʨʦʩʪʘʶʯʠʡ ʟʚ'ʷʟʦʢ ʟ 

ʩʝʨʝʜʥʴʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ ʟʝʨʥʘ (ʬʘʢʪʦʨ x2).  

ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʤʘʪʨʠʮ ̔ʢʦʝʬʽʮʽʻʥʪʽʚ ʢʦʨʝʣʷʮʽʾ, ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʚ ʪʘʙʣ.4.7,  ʥʘʙʫʜʝ ʚʠʛʣʷʜʫ: ʜʣʷ  ʣʽʥʽʡʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ Y= 12,2-0,04x1+0,08x2; 

ʜʣʷ ʢʨʠʚʦʣʽʥʽʡʥʦʾ Y = -17,5+10,65x1+7,3x2 -0,95x1
2
-1,33x1x2-0,43x2

2
. 

ʇʦʚʝʨʭʥʽ ʣʽʥʽʡʥʦʾ ʪʘ ʢʨʠʚʦʣʽʥʽʡʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʜʣʷ 

ʚʦʣʦʛʦʩʪʽ ʧʰʝʥʠʮʽ - ʟʝʨʥʦʩʭʦʚʠʱʝ ˉ 1, ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ.4.13-4.14. 
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ʈʠʩ.4.13. ʇʦʚʝʨʭʥʷ ʣʽʥʽʡʥʦʾ ʟʘʣʝʞʥʦʩʪʽ - ʚʦʣʦʛʦʩʪʽ ʧʰʝʥʠʮʽ ʜʣʷ 

ʟʝʨʥʦʩʭʦʚʠʱʘ ˉ 1: ʭ1 - ʪʝʨʤʽʥ ʟʙʝʨʽʛʘʥʥʷ; ʭ2 - ʩʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʘ ʚ 

ʟʝʨʥʦʩʭʦʚʠʱʽ; Y - ʚʦʣʦʛʽʩʪʴ ʧʰʝʥʠʮʽ. 

 

 

ʘ) 

 

ʙ) 

ʈʠʩ.4.14 ʇʦʚʝʨʭʥ ̫ ʽ ʣʽʥʽʾ ʨʽʚʥʽʚ ʧʘʨʘʙʦʣʽʯʥʦʾ ʟʘʣʝʞʥʦʩʪʽ - ʚʦʣʦʛʦʩʪʽ 

ʧʰʝʥʠʮʽ ʜʣʷ ʟʝʨʥʦʩʭʦʚʠʱʘ ˉ 1: ʭ1 - ʪʝʨʤʽʥ ʟʙʝʨʽʛʘʥʥʷ; ʭ2  - ʩʝʨʝʜʥʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʘ ʚ ʟʝʨʥʦʩʭʦʚʠʱʽ; Y - ʚʦʣʦʛʽʩʪʴ ʧʰʝʥʠʮʽ.  

 

ʄʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 0 
0
ʉ ʚʦʣʦʛʽʩʪʴ ʙʫʜʝ 

12,35%, ʘ ʪʝʨʤʽʥ ʟʙʝʨʽʛʘʥʥʷ ʩʢʣʘʜʝ 5,6 ʤʽʩʷʮʽʚ.  

ʊʘʢ ʩʘʤʦ ʚʠʟʥʘʯʘʻʤʦ ʜʣʷ ʜʨʫʛʦʛʦ ʟʝʨʥʦʩʭʦʚʠʱʘ. ɿʘʥʦʩʠʤʦ ʫ ʪʘʙʣʠʮʶ 4.8 

ʟʥʘʯʝʥʥʷ ʚʦʣʦʛʦʩʪʽ ʧʰʝʥʠʮʽ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ, ʘ ʤʘʪʨʠʮ ʁʢʦʝʬʽʮʽʻʥʪʽʚ ʢʦʨʝʣʷʮʽʾ 

ʚʽʜʦʙʨʘʞʘʻʤʦ ʚ ʜʦʜʘʪʢʫ ɻ6. 
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ʊʘʙʣʠʮʷ 4.8 

ɿʥʘʯʝʥʥʷ ʚʦʣʦʛʦʩʪʽ ʧʰʝʥʠʮʽ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ ʫ ʜʨʫʛʦʤʫ ʟʝʨʥʦʩʭʦʚʠʱʽ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʦʭʦʣʦʜʞʝʥʥʷ. 

ʊʝʨʤʽʥ ʟʙʝʨʽʛʘʥʥʷ, 

ʤʽʩʷʮ 

ʉʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʟʝʨʥʘ ʚ 

ʟʝʨʥʦʩʭʦʚʠʱʽ, tʩʨ 
0
ʉ 

ɺʦʣʦʛʽʩʪʴ,% 

1 13 13,5 

2 12,3 12,7 

3 12 12,3 

4 10 12,1 

5 10 12 

6 8,5 12,2 

 

ɼʣʷ ʜʘʥʠʭ ʜʨʫʛʦʛʦ ʟʝʨʥʦʩʭʦʚʠʱʘ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʟʛʽʜʥʦ 

ʦʪʨʠʤʘʥʠʭ ʯʠʩʣʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʚʦʣʦʛʽʩʪʴ ʧʰʝʥʠʮʽ (Y) - ʢʦʣʠʚʘʻʪʴʩʷ: 12,47 

Ñ 0,56, ʪʦʙʪʦ 11,97-13,03%, ʧʨʠ ʮʴʦʤʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʠʣʴʥʠʡ ʩʧʘʜʥʠʡ ʟʚ'ʷʟʦʢ 

ʟ ʪʝʨʤʽʥʦʤ ʟʙʝʨʽʛʘʥʥʷ (ʬʘʢʪʦʨ ʭ1), ʽ ʩʠʣʴʥʠʡ ʟʨʦʩʪʘʶʯʠʡ ʟʚ'ʷʟʦʢ ʟ ʩʝʨʝʜʥʴʦʶ 

ʪʝʤʧʝʨʘʪʫʨʦ  ʁʟʝʨʥʘ ʫ ʟʝʨʥʦʩʭʦʚʠʱ ̔(ʬʘʢʪʦʨ ʭ2)[165]. 

ʈʽʚʥʷʥʥʷ ʤʦʜʝʣʽ ʣʽʥʽʡʥʦʾ ʪʘ ʥʝʣʽʥʽʡʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʤʘʶʪʴ ʚʠʛʣʷʜ ʜʣʷ 

ʣʽʥʽʡʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ Y= 17,41-0,51x1-0,29ʭ2; ʜʣʷ ʢʨʠʚʦʣʽʥʽʡʥʦʾ Y = 108,71-

13,46x1-13,15ʭ2+0,53ʭ1
2
+0,86x1ʭ2+0,46x2

2
 

ʈʦʟʛʣʷʥʫʚʰʠ ʨʽʚʥʷʥʥʷ ʙʫʣʠ ʧʦʙʫʜʦʚʘʥʽ ʤʦʜʝʣʽ ʽ ʚʠʟʥʘʯʝʥʽ ʥʘʡʢʨʘʱ ̔

ʟʥʘʯʝʥʥʷ ʧʨʠ ʟʙʝʨʽʛʘʥʥ ̔ʧʰʝʥʠʮʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʦʭʦʣʦʜʞʝʥʥʷ. 

 

ʈʠʩ.4.15. ʇʦʚʝʨʭʥʷ ʣʽʥʽʡʥʦʾ ʟʘʣʝʞʥʦʩʪʽ - ʚʦʣʦʛʽʩʪʴ ʧʰʝʥʠʮʽ ʜʣʷ 

ʟʝʨʥʦʩʭʦʚʠʱʘ ˉ 2: ʭ1 - ʪʝʨʤʽʥ ʟʙʝʨʽʛʘʥʥʷ; ʭ2 - ʩʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʘ ʚ 

ʟʝʨʥʦʩʭʦʚʠʱʽ; Y - ʚʦʣʦʛʽʩʪʴ ʧʰʝʥʠʮʽ.  
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ʘ) 

 

ʙ) 

ʈʠʩ. 4.16 ʇʦʚʝʨʭʥʷ ʽ ʣʽʥʽʾ ʨʽʚʥʽʚ ʧʘʨʘʙʦʣʽʯʥʦʾ ʟʘʣʝʞʥʦʩʪʽ - ʚʦʣʦʛʽʩʪʴ 

ʧʰʝʥʠʮʽ ʜʣʷ ʟʝʨʥʦʩʭʦʚʠʱʘ ˉ 2: ʭ1 - ʪʝʨʤʽʥ ʟʙʝʨʽʛʘʥʥʷ; ʭ2 - ʩʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʫ ʟʝʨʥʦʩʭʦʚʠʱʽ; Y - ʚʦʣʦʛʽʩʪʴ ʧʰʝʥʠʮʽ. 

 

4.2.4. ɿʘʨʘʞʝʥʽʩʪʴ ʰʢʽʜʥʠʢʘʤʠ. ʉʧʦʯʘʪʢʫ ʪʝʭʥʦʣʦʛʽʷ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ ʟ 

ʦʭʦʣʦʜʞʝʥʥʷʤ ʨʦʟʨʦʙʣʷʣʘʩʷ ʜʣʷ ʢʦʥʩʝʨʚʘʮʽʾ ʚʦʣʦʛʦʛʦ ʟʝʨʥʘ ʧʝʨʝʜ ʩʫʰʽʥʥʷʤ. ʋ 

ʜʘʥʠʡ ʯʘʩ ʥʘʡʯʘʩʪʽʰʝ ʦʭʦʣʦʜʞʫʶʪʴ ʩʫʭʝ ʟʝʨʥʦ, ʥʽʞ ʚʦʣʦʛʝ - ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, 

ʜʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʨʦʟʚʠʪʢʫ ʢʦʤʘʭ-ʰʢʽʜʥʠʢʽʚ. ʗʢʱʦ ʞ ʪʝʤʧʝʨʘʪʫʨʘ ʽ ʚʦʣʦʛʽʩʪʴ 

ʩʧʨʠʷʪʣʠʚʽ ʜʣʷ ʢʦʤʘʭ, ʪʦ ʚʠʥʠʢʘʶʪʴ ʟʥʘʯʥʽ ʚʪʨʘʪʠ ʚʽʜ ʧʦʰʢʦʜʞʝʥʥʷ ʟʝʨʥʘ 

ʰʢʽʜʥʠʢʘʤʠ. 

ɹʽʣʴʰʽʩʪʴ ʞʫʯʢʽʚ ʤʘʶʪʴ ʜʫʞʝ ʢʦʨʦʪʢʠʡ ʮʠʢʣ ʨʦʟʚʠʪʢʫ - ʚ ʽʜʝʘʣʴʥʠʭ 

ʫʤʦʚʘʭ ʮʠʢʣ ʚʽʜʪʚʦʨʝʥʥʷ ʜʦʚʛʦʥʦʩʠʢʽʚ ʟʘʡʤʘʻ ʚʩʴʦʛʦ 25 ʜʥʽʚ. ʗʢʱʦ ʢʦʤʘʭʠ 

ʧʝʨʝʙʫʚʘʶʪʴ ʚ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚʘʭ ʧʦ ʪʝʤʧʝʨʘʪʫʨʽ ʽ ʚʦʣʦʛʦʩʪʽ, ʪʦ ʯʝʨʝʟ 

ʧʦʾʜʘʥʥʷ ʥʠʤʠ ʟʝʨʥʘ ʪʘ ʚʠʜʽʣʝʥʥʷ ʧʨʦʜʫʢʪʽʚ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʚʠʥʠʢʘʶʪʴ ʩʫʪʪʻʚʽ 

ʚʪʨʘʪʠ. ʇʨʦʙʣʝʤʘ ʟʘʛʦʩʪʨʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʚ ʪʘʢʠʭ ʫʤʦʚʘʭ ʢʦʤʘʭʠ ʩʪʨʽʤʢʦ 

ʨʦʟʤʥʦʞʫʶʪʴʩʷ. ʋ ʙʽʣʴʰʦʩʪʽ ʾʭ ʚʠʜʽʚ ʜʫʞʝ ʢʦʨʦʪʢʠʡ ʮʠʢʣ ʨʦʟʚʠʪʢʫ. ʊʘʢ, 

ʥʘʧʨʠʢʣʘʜ, ʫ ʜʦʚʛʦʥʦʩʠʢʘ ʟʘ ʽʜʝʘʣʴʥʠʭ ʫʤʦʚ ʚʽʥ ʧʨʦʭʦʜʠʪʴ ʚʩʴʦʛʦ ʟʘ 25 ʜʥʽʚ. 

ɺʪʨʘʪ, ʚʠʢʣʠʢʘʥʠʭ ʧʦʾʜʘʥʥʷʤ ʢʦʤʘʭʘʤʠ, ʤʦʞʣʠʚʦ ʝʬʝʢʪʠʚʥʦ ʫʥʠʢʥʫʪʠ ʧʨʠ 

ʦʭʦʣʦʜʞʝʥʥʽ ʚʨʦʞʘʶ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʥʠʞʯʝ 13 Á C [147].  
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ʇʨʠ ʚʽʜʧʦʚʽʜʥʠʭ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʢʦʤʘʭʠ ʚʧʘʜʘʶʪʴ ʫ ʟʠʤʦʚʫ 

ʩʧʣʷʯʢʫ ʽ ʥʝ ʧʨʠʥʦʩʷʪʴ ʰʢʦʜʠ ʩʢʣʘʜʦʚʘʥʦʤʫ ʟʝʨʥʫ. ʗʢʱʦ ʞ ʢʦʤʘʩʽ ʚʜʘʻʪʴʩʷ 

ʟʥʘʡʪʠ ʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʚʦʣʦʛʦʩʪʽ, ʪʦ ʯʝʨʝʟ ʧʦʞʠʨʘʥʥʷ ʽ 

ʚʠʜʽʣʝʥʥʷ ʝʢʩʢʨʝʤʝʥʪʽʚ ʚʠʥʠʢʘʶʪʴ ʩʫʪʪʻʚʽ ʚʪʨʘʪʠ. ʇʨʦʙʣʝʤʘ ʧʦʩʪʽʡʥʦ 

ʟʘʛʦʩʪʨʶʻʪʴʩʷ, ʦʩʢʽʣʴʢʠ ʚ ʦʧʪʠʤʘʣʴʥʠʭ ʜʣʷ ʩʝʙʝ ʫʤʦʚʘʭ ʢʦʤʘʭʠ ʩʪʨʽʤʢʦ 

ʨʦʟʤʥʦʞʫʶʪʴʩʷ[16,32,34,40,42,43,50,53,69,70,91,108]. 

ɿʘʨʘʞʝʥʽʩʪʴ ʟʝʨʥʘ ʰʢʽʜʥʠʢʘʤʠ ʢʦʤʦʨ ʯʘʩʪʽʰʝ ʟʘ ʽʥʰʠʭ ʚ ʟʝʨʥʦʧʨʦʜʫʢʪʘʭ 

ʟʥʘʭʦʜʷʪʴʩʷ ʭʣʽʙʥʽ ʽ ʭʠʞʽ ʢʣʽʱʽ. ɺʠʟʥʘʯʘʶʪʴ ʾʭ ʢʽʣʴʢʽʩʥʦ ʧʨʠ ʨʦʟʛʣʷʜʘʥʥʽ ʧʽʜ 

ʣʫʧʦʶ ʟ ʧ'ʷʪʠʢʨʘʪʥʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʧʽʩʣʷ ʧʨʦʭʦʜʫ ʯʝʨʝʟ ʩʠʪʦ ʟ ʜʽʘʤʝʪʨʦʤ 

ʦʩʝʨʝʜʢʽʚ 1,5 ʤʤ ʧʽʩʣʷ ʧʨʦʩʽʶʚʘʥʥʷ 1 ʢʛ ʟʝʨʥʘ. ʋ ʮʴʦʤʫ ʞ ʟʨʘʟʢʫ ʚʠʟʥʘʯʘʶʪʴ 

ʟʘʨʘʞʝʥʽʩʪʴ ʟʝʨʥʘ ʜʦʚʛʦʥʦʩʠʢʦʤ, ʭʨʫʱʦʤ, ʙʦʨʦʰʥʦʾʜʦʤ, ʤʽʣʣʶ ʪʘ ʽʥʰʠʤʠ. 

ʇʘʨʪʽʾ ʟʝʨʥʘ, ʟʘʨʘʞʝʥʽ ʰʢʽʜʥʠʢʘʤʠ-ʢʦʤʘʭʘʤʠ, ʚʚʘʞʘʶʪʴ ʥʝʢʦʥʜʠʮʽʡʥʠʤʠ. 

ʅʘʷʚʥʽʩʪʴ ʢʦʤʘʭ ʥʝ ʜʦʧʫʩʢʘʶʪʴ ʥʘʚʽʪʴ ʦʙʤʝʞʫʚʘʣʴʥʽ ʢʦʥʜʠʮʽʾ, ʪʘʢʝ ʟʝʨʥʦ ʥʝ 

ʧʨʠʡʤʘʻʪʴʩʷ ʭʣʽʙʦʧʨʠʡʤʘʣʴʥʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ. 

ɿʘʨʘʞʝʥʥʷ ʟʝʨʥʘ ʢʦʤʘʭʘʤʠ ʽ ʢʣʽʱʘʤʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʡʦʛʦ ʟʘʙʨʫʜʥʝʥʥ ̫

ʝʢʩʢʨʝʤʝʥʪʘʤʠ ʰʢʽʜʥʠʢʽʚ, ʾʭ ʣʽʥʦʯʥʠʤʠ ʰʢʽʨʢʘʤʠ ʽ ʪ. ʜ. ɽʢʩʢʨʝʤʝʥʪʠ 

ʜʦʚʛʦʥʦʩʠʢʽʚ ʪʘ ʟʝʨʥʦʚʦʾ ʤʦʣʽ ʟʘʣʠʰʘʶʪʴʩʷ ʚʩʝʨʝʜʠʥʽ ʟʝʨʥʘ ʽ ʧʨʠ ʧʝʨʝʨʦʙʮʽ 

ʧʦʪʨʘʧʣʷʶʪʴ ʫ ʙʦʨʦʰʥʦ. ʑʫʨʠ ʪʘ ʤʠʰʽ ʻ ʥʝʙʝʟʧʝʯʥʠʤʠ ʨʦʟʧʦʚʩʶʜʞʫʚʘʯʘʤʠ 

ʙʘʛʘʪʴʦʭ ʽʥʬʝʢʮʽʡʥʠʭ ʭʚʦʨʦʙ. ʆʩʥʦʚʥʠʤʠ ʰʢʽʜʥʠʢʘʤʠ ʭʣʽʙʥʠʭ ʟʘʧʘʩʽʚ ʻ ʢʦʤʘʭʠ 

(ʞʫʢʠ, ʤʝʪʝʣʠʢʠ), ʢʣʽʱʽ, ʤʠʰʦʧʦʜʽʙʥʽ ʛʨʠʟʫʥʠ ʽ ʧʪʘʭʠ.[21,23,53,145,154] 

ʄʦʞʣʠʚʘ ʣʠʰʝ ʟʘʨʘʞʝʥʽʩʪʴ ʢʣʽʱʘʤʠ (1 ʽ 2-ʛʦ ʩʪʫʧʝʥʷ), ʪʘʢ ʷʢ ʚʦʥʠ ʤʝʥʰ 

ʥʝʙʝʟʧʝʯʥʽ, ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʟʥʠʞʢʠ ʟ ʟʘʢʫʧʽʚʝʣʴʥʦʾ ʮʽʥʠ. 

ɿʘʨʘʞʝʥʽʩʪʴ ʚʠʩʣʦʚʣʶʶʪʴ ʢʽʣʴʢʽʩʪʶ ʧʨʠʤʽʨʥʠʢʽʚ ʞʠʚʠʭ ʰʢʽʜʥʠʢʽʚ ʚ 1 ʢʛ ʟʝʨʥʘ 

(ʤʝʨʪʚʠʭ - ʚʽʜʥʦʩʷʪʴ ʜʦ ʩʤʽʪʥʦʾ ʜʦʤʽʰʢʠ ʽ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʟʘʨʘʞʝʥʦʩʪʽ ʥʝ 

ʚʨʘʭʦʚʫʶʪʴ). ʋ ʜʦʢʫʤʝʥʪʘʭ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʷʢʽʩʪʴ ʟʝʨʥʘ, ʦʙʦʚ'ʷʟʢʦʚʦ 

ʟʘʟʥʘʯʘʶʪʴ ʧʦʢʘʟʥʠʢ ʟʘʨʘʞʝʥʦʩʪʽ. ʗʢʱʦ ʚ ʥʘʚʘʞʮʽ ʥʝ ʟʥʘʡʜʝʥʽ ʞʠʚʽ ʰʢʽʜʥʠʢʠ, 

ʪʦ ʧʦʣʦʞʝʥʥʷ ʬʽʢʩʫʶʪʴ ʷʢ çʟʘʨʘʞʝʥʽʩʪʴ ʥʝ ʟʥʘʡʜʝʥʦè. 

ʋ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʚ ʧʝʨʰʦʤʫ ʽ ʜʨʫʛʦʤʫ ʟʝʨʥʦʩʭʦʚʠʱʽ ʟʘʨʘʞʝʥʽʩʪʴ ʥʝ 

ʚʠʷʚʣʝʥʥʘ, ʘ ʚ ʢʦʥʪʨʦʣʴʥʦʤʫ ʟʝʨʥʦʩʭʦʚʠʱ ̔ʙʝʟ ʦʭʦʣʦʜʞʝʥʥʷ ʚʠʥʠʢʣʠ ʧʽʩʣʷ 
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ʧʝʨʰʦʛʦ ʤʽʩʷʮʷ ʟʙʝʨʽʛʘʥʥʷ, ʱʦ ʻ ʚʞʝ ʩʠʛʥʘʣʦʤ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʟʙʝʨʽʛʘʥʥʷ 

[126]. 

 

4.3 ʆʧʪʠʤʽʟʘʮʽʷ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ ʦʭʦʣʦʜʞʝʥʥʷ ʟʝʨʥʘ 

 

ˆʨʫʥʪʫʶʯʠʩʴ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʧʦʧʝʨʝʜʥʽʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʨʦʮʝʩʽʚ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʛʦ 

ʩʧʦʩʦʙʫ ʪʘ ʟʝʨʥʦʩʭʦʚʠʱʘ, ʟʜʽʡʩʥʝʥʦ ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʷʢʽʩʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʚʠʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ (ʪʘʙʣ. 4.9). 

ʗʢʽʩʥʠʤ ʧʘʨʘʤʝʪʨʦʤ ʦʧʪʠʤʽʟʘʮʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʨʦʮʝʩʫ ʚʠʟʥʘʯʝʥʦ 

ʤʘʩʦʚʫ ʯʘʩʪʢʫ ʢʣʝʡʢʦʚʠʥʠ ʂ, %: 

),,( TPWfʂ= ,                                           (4.8) 

ʜʝ  Wï ʚʦʣʦʛʽʩʪʴ ʩʠʨʦʚʠʥʠ, %; Pï ʦʙ'ʻʤʥʘ ʧʦʜʘʯʘ ʧʦʚʽʪʨʷ, ʤ3
/ʛʦʜ;  

Tï ʪʝʤʧʝʨʘʪʫʨʘ ʦʙʨʦʙʢʠ ʩʠʨʦʚʠʥʠ, 
0
ʉ. 

ɽʥʝʨʛʝʪʠʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʨʦʮʝʩʫ ʙʫʜʝ ʤʘʪʠ 

ʥʘʩʪʫʧʥʫ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʽʥʪʝʨʧʨʝʪʘʮʽʶ: 

),,( TPWfNʟʘʛ= ,                                       (4.9) 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʚʠʱʝ ʬʘʢʪʦʨʽʚ ʥʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʪʘ 

ʝʥʝʨʛʝʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʨʦʮʝʩʫ ʧʽʜ ʯʘʩ ʟʜʽʡʩʥʝʥʥʷ 

ʦʜʥʦʬʘʢʪʦʨʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʧʦʚôʷʟʘʥʝ ʟʽ ʟʥʘʯʥʠʤʠ ʪʨʫʜʥʦʱʘʤʠ ʪʘ ʦʙôʻʤʘʤʠ 

ʨʦʙʽʪ. ʊʦʤʫ ʜʦʮʽʣʴʥʦ ʟʜʽʡʩʥʠʪʠ ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʫ ʚʠʛʣʷʜʽ ʤʥʦʞʠʥʥʦʾ ʨʝʛʨʝʩʽʾ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʨʦʪʦʪʘʙʝʣʴʥʦʛʦ ʮʝʥʪʨʘʣʴʥʦ-ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ (ʈʎʂʇ) 

ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ [8,17,19,88,89]. 

ʄʝʪʦʜ ʈʎʂʇ ʜʘʻ ʟʤʦʛʫ ʙʽʣʴʰ ʪʦʯʥʦ ʦʪʨʠʤʘʪʠ ʤʘʪʝʤʘʪʠʯʥʠʡ ʦʧʠʩ 

ʨʦʟʧʦʜʽʣʫ ʜʘʥʠʭ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʫ ʮʝʥʪʨʘʣʴʥʠʭ 

ʪʦʯʢʘʭ ʤʘʪʨʠʮʽ ʧʣʘʥʫ ʽ ʩʧʝʮʽʘʣʴʥʦʛʦ ʚʠʙʦʨʫ ʚʝʣʠʯʠʥʠ ñʟʽʨʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷòa. 

ʂʽʣʴʢʽʩʪʴ ʬʘʢʪʦʨʽʚ (ʈʎʂʇ) ʩʪʘʥʦʚʠʪʴ: 

02 knkk ʷ ++=  ,                                           (4.10) 
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ʜʝ  ʷk ï ʢʽʣʴʢʽʩʪʴ ʬʘʢʪʦʨʽʚ ʫ ʷʜʨʽ ʧʣʘʥʫ; nï ʢʽʣʴʢʽʩʪʴ ʬʘʢʪʦʨʽʚ;                        

n2  ï ʢʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ ʫ ʟʽʨʢʦʚʠʭ ʪʦʯʢʘʭ; 0k ï ʢʽʣʴʢʽʩʪʴ ʬʘʢʪʦʨʽʚ ʫ ʮʝʥʪʨʽ 

ʧʣʘʥʫ ʟ ʢʦʦʨʜʠʥʘʪʘʤʠ (0,0é0). ʈʦʪʦʪʘʙʝʣʴʥʽʩʪʴ ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ ʧʣʘʥʫ 

ʥʘʙʫʚʘʻʪʴʩʷ ʟʘ ʫʤʦʚʠ, ʱʦ ʟʽʨʢʦʚʝ ʟʥʘʯʝʥʥʷ a ʚʠʙʠʨʘʻʪʴʩʷ ʟ ʽʥʪʝʨʚʘʣʘ 4

n

a  ʧʨʠ 

5¢n , ʪʦʙʪʦ ʜʣʷ ʪʨʠʬʘʢʪʦʨʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ 682,1=a , ʜʣʷ ʯʦʪʠʨʠʬʘʢʪʦʨʥʦʛʦ 

ï 4=a .  

ɸʥʘʣʽʟ ʩʪʘʪʠʩʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʧʦʢʘʟʘʚ, ʱʦ 

ʢʦʝʬʽʮʽʻʥʪʠ ʾʭ ʘʩʠʤʝʪʨʽʾ ʧʨʷʤʫʶʪʴ ʜʦ ʥʫʣʷ, ʪʦʙʪʦ ʨʦʟʧʦʜʽʣ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʘʥʠʭ ʻ ʩʠʤʝʪʨʠʯʥʠʤ ʪʘ ʘʧʨʦʢʩʠʤʫʻʪʴʩʷ ʟʘ ʥʦʨʤʘʣʴʥʠʤ ʟʘʢʦʥʦʤ. 

ɿʘ ʥʝʛʘʪʠʚʥʦʛʦ ʟʥʘʯʝʥʥ ̫ʘʩʠʤʝʪʨʽʾ ʥʝʩʠʤʝʪʨʠʯʥʽʩʪʴ ʚʠʙʽʨʢʠ ʟʘ ʟʤʽʱʝʥʥʷʤ 

ʮʝʥʪʨʫ ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ ʧʨʘʚʦʨʫʯ, ʫ ʧʨʦʪʠʣʝʞʥʦʤʫ ʨʘʟʽ ï ʥʘʚʧʘʢʠ. ʅʝʛʘʪʠʚʥʠʡ 

ʢʦʝʬʽʮʽʻʥʪ ʝʢʩʮʝʩʫ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʘʢʨʫʛʣʝʥʽʩʪʴ ʧʽʢʘ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʦʟʧʦʜʽʣʫ, 

ʜʦʜʘʪʥʽʡ ï ʧʨʦ ʟʘʛʦʩʪʨʝʥʽʩʪʴ ʚʝʨʰʠʥ [17,20]. 

ʊʘʢʦʞ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʽʥʪʝʨʚʘʣʠ ʛʨʫʧʫʚʘʥʥʷ ʚʠʭʽʜʥʠʭ ʟʨʘʟʢʽʚ 

ʦʙʨʦʙʣʶʚʘʥʦʾ ʩʠʨʦʚʠʥʠ ʟʘ ʷʢʽʩʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʜʦʩʣ̔ʜʞʫʚʘʥʦʛʦ ʧʨʦʮʝʩʫ 

(ʪʘʙʣ. 4.10). 

ɻʨʘʬʽʯʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʜʘʥʠʭ ʪʘʙʣʠʮ ̔4.9 ʚʠʨʘʞʝʥʘ ʥʘ ʨʠʩ. 4.17. 

ɺʠʙʽʨ ʜʽʘʧʘʟʦʥʽʚ ʚʘʨʽʶʚʘʥʥʷ ʬʘʢʪʦʨʽʚ ʬʫʥʢʮʽʡ (4.8), (4.9) ʧʨʦʚʦʜʠʚʩʷ 

ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʙʫʜʴ-ʷʢʘ ʾʭ ʩʫʢʫʧʥʽʩʪʴ, ʧʝʨʝʜʙʘʯʝʥʘ ʧʣʘʥʦʤ ʝʢʩʧʝʨʠʤʝʥʪʫ, 

ʤʦʛʣʘ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʘ ʚ ʜʘʥʠʭ ʽʥʪʝʨʚʘʣʘʭ ʽ ʥʝ ʧʨʠʟʚʦʜʠʣʘ ʜʦ ʧʨʦʪʠʨʽʯ. ɼʣʷ 

ʮʴʦʛʦ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʧʦʰʫʢʦʚʽ ʝʢʩʧʝʨʠʤʝʥʪʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʙʣʘʩʪʝʡ, ʫ ʷʢʠʭ 

ʥʝʦʙʭʽʜʥʽ ʩʧʦʣʫʯʝʥʥʷ ʨʽʚʥʽʚ ʬʘʢʪʦʨʽʚ ʙʫʣʠ ʙ ʩʪʽʡʢʦ ʨʝʘʣʽʟʦʚʘʥʽ. 

ʋʩʽ ʬʘʢʪʦʨʠ, ʷʢʽ ʚʭʦʜʷʪʴ ʫ ʬʫʥʢʮʽʾ (4.8), (4.9) ʻ ʚʝʣʠʯʠʥʘʤʠ, ʱʦ ʤʘʶʪʴ 

ʨʽʟʥʫ ʨʦʟʤʽʨʥʽʩʪʴ, ʘ ʟʥʘʯʝʥʥʷ ʜʘʥʠʭ ʚʝʣʠʯʠʥ ʬʘʢʪʦʨʽʚ ʤʘʶʪʴ ʨʽʟʥʽ ʧʦʨʷʜʢʠ. 

ʊʦʤʫ, ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʧʦʚʝʨʭʥʽ ʚʽʜʛʫʢʫ ʮʠʭ ʬʫʥʢʮʽʡ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʦʧʝʨʘʮʽʶ 

ʢʦʜʫʚʘʥʥʷ ʬʘʢʪʦʨʽʚ, ʱʦ ʷʚʣʷʻ ʩʦʙʦʶ ʣʽʥʽʡʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʬʘʢʪʦʨʥʦʛʦ 

ʧʨʦʩʪʦʨʫ [39]. ɺʩʪʘʥʦʚʣʝʥʦ ʪʘʢʽ ʟʥʘʯʝʥʥʷ ʨʽʚʥʽʚ ʬʘʢʪʦʨʽʚ ʚ ʫʤʦʚʥʦʤʫ ʤʘʩʰʪʘʙʽ: 

ʤʽʥʽʤʘʣʴʥʠʡ ï1, ʩʝʨʝʜʥʽʡ 0, ʤʘʢʩʠʤʘʣʴʥʠʡ +1 ʪʘ ʟʽʨʢʦʚʽ ʟʥʘʯʝʥʥʷ ïa; +a. 

ɯʩʪʠʥʥʽ ʟʥʘʯʝʥʥʷ ʬʘʢʪʦʨʽʚ ʤʘʪʨʠʮʽ ʈʎʂʇ ʚʩʪʘʥʦʚʣʝʥʽ ʥʘ ʦʩʥʦʚʽ ʟʜʽʡʩʥʝʥʥʷ 

ʧʦʰʫʢʦʚʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʽ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 4.11.  
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ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʈʎʂʇ ʧʦʚʥʦʬʘʢʪʦʨʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʣʦ ʩʢʣʘʜʝʥʦ 

ʤʘʪʨʠʮʽ ʧʣʘʥʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʷʢʽ ʧʦʜʘʥʽ ʚ ʪʘʙʣʠʮʷʭ(ʜʦʜʘʪʦʢ ɽ). 

ɿʘʧʣʘʥʦʚʘʥʦ ʦʪʨʠʤʘʪʠ ʨʽʚʥʷʥʥʷ ʤʥʦʞʠʥʥʦʾ ʨʝʛʨʝʩʽʾ 2-ʛʦ ʧʦʨʷʜʢʫ: 
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n

i

ij

n

i

iij

n
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ii xxbxbxbby äää
===

+++=
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2

1

0 ,                           (4.11) 

ʜʝ  yï ʦʜʥʘ ʟ ʷʢʽʩʥʠʭ ʬʫʥʢʮʽʡ ʜʨS , ʟʤʄ , ʟʘʛN ; 0b , ib , ijb  ï ʢʦʝʬʽʮʽʻʥʪʠ 

ʨʝʛʨʝʩʽʾ, ʦʪʨʠʤʘʥʽ ʤʝʪʦʜʦʤ ʥʘʡʤʝʥʰʠʭ ʢʚʘʜʨʘʪʽʚ. 

 

ʊʘʙʣʠʮʷ 4.9 

ʉʪʘʪʠʩʪʠʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʷʢʽʩʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʠʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ 

ʇʦʢʘʟʥʠʢ  ɿʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 

ʂ, % 
ʟʘʛN , ʢɺʪ/ʪ 

ʂʽʣʴʢʽʩʪʴ ʬʘʢʪʦʨʽʚ, ʰʪ. 16 16 

ʄʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ 20 9,15 

ʄʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ 27 15 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 22,68 11,03 

ɺʝʨʭʥʷ ʚʝʣʠʯʠʥʘ ʜʦʚʽʨʯʦʛʦ ʽʥʪʝʨʚʘʣʘ 23,9 11,76 

ʅʠʞʥʷ ʚʝʣʠʯʠʥʘ ʜʦʚʽʨʯʦʛʦ ʽʥʪʝʨʚʘʣʘ 21,46 10,3 

ɻʝʦʤʝʪʨʠʯʥʝ ʩʝʨʝʜʥʻ 22,58 10,96 

ɻʘʨʤʦʥʽʯʥʝ ʩʝʨʝʜʥʻ 22,47 10,89 

ʄʝʜʽʘʥʘ  22 11 

ʄʦʜʘ 21 11 

ʏʘʩʪʦʪʘ ʤʦʜʠ 3 4 

ʅʠʞʥʽʡ ʢʚʘʨʪʠʣʴ 21 10,25 

ɺʝʨʭʥʽʡ ʢʚʘʨʪʠʣʴ 24,5 11,55 

ʈʦʟʤʘʭ 7 5,85 

ʂʚʘʨʪʠʣʴ ʨʦʟʤʘʭʫ 3,5 1,3 

ɼʠʩʧʝʨʩʽʷ 5,29 1,88 

ɸʩʠʤʝʪʨʽʷ  0,59 1,44 

ʂʦʝʬʽʮʽʻʥʪ ʝʢʩʮʝʩʫ (ʢʫʨʪʦʟʠʩʫ) -0,87 4,08 
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ʊʘʙʣʠʮʷ 4.10 

ɯʥʪʝʨʚʘʣʠ ʛʨʫʧʫʚʘʥʥʷ ʚʠʭʽʜʥʠʭ ʟʨʘʟʢʽʚ ʷʢʽʩʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʧʨʦʮʝʩʽʚ 

ʄʝʞʽ 

ʛʨʫʧʫʚʘʥʥʷ 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʆʯʽʢʫʚʘʥʠʡ ʥʦʨʤʘʣʴʥʠʡ 

ʨʦʟʧʦʜʽʣ 

ʏʘʩʪʦʪʘ  % ʏʘʩʪʦʪʘ  % 

ɼʣʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʢʣʝʡʢʦʚʠʥʠ 

19<x<=20 2 7,69 1,82 7,01 

20<x<=21 6 20,08 4,62 19,91 

21<x<=22 4 16,38 6,08 16,4 

22<x<=23 6 19,08 6,66 18,63 

23<x<=24 5 19,23 4,77 17,33 

25<x<=26 3 10,58 2,22 10,52 

26<x<=27 4 11,0 1,87 10,2 

ɼʣʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

8<x<=9 1 6,25 0,05 0,29 

9<x<=10 0 0 0,61 3,84 

10<x<=11 3 18,75 3,14 19,611 

11<x<=12 4 25 6,12 38,28 

12<x<=13 8 50 4,60 28,74 

13<x<=14 0 0 0,22 18,2 

 

 

 
 

 

 ʘ) ʙ) 

ʈʠʩ. 4.17. ɻʽʩʪʦʛʨʘʤʘ ʨʦʟʧʦʜʽʣʫ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʷʢʽʩʥʠʭ ʪʘ ʝʥʝʨʛʝʪʠʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʨʦʮʝʩʫ: ʘ) ï ʤʘʩʦʚʘ ʯʘʩʪʢʘ ʢʣʝʡʢʦʚʠʥʠ; ʙ) ï ʧʠʪʦʤʽ 

ʝʥʝʨʛʦʚʠʪʨʘʪʠ.  

 

 



111 

 

ʊʘʙʣʠʮʷ 4.11 

ʈʽʚʥʽ ʬʘʢʪʦʨʽʚ ʪʘ ʽʥʪʝʨʚʘʣʠ ʚʘʨʽʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʦʧʪʠʤʽʟʘʮʽʾ 

ʌʘʢʪʦʨʠ 
ʈʽʚʥʽ ʬʘʢʪʦʨʽʚ ɯʥʪʝʨʚʘʣ 

ʚʘʨʽʶʚʘʥʥʷ - a  -1 0 +1 + a 

ʆʮʽʥʢʘ ʟʘ ʧʠʪʦʤʦʶ ʧʦʚʝʨʭʥʝʶ ʥʦʚʦʫʪʚʦʨʝʥʠʭ ʯʘʩʪʠʥ S, ʩʤ
2
/ʛ 

x1 ï ʚʦʣʦʛʽʩʪʴ ʦʙʨʦʙʣʶʚʘʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, %
 7 10 13 16 19 3 

x2 ï ʦʙ'ʻʤʥʘ ʧʦʜʘʯʘ ʧʦʚʽʪʨʷ, ʤ
3
/ʛʦʜ 4900 5200 5500 5800 6100 300 

x3 ï ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʧʣʦʥʦʩʽʷ, 
0
ʉ 4 7 10 13 16 3 

 

ʊʘʙʣʠʮʷ 4.12 

ɿʥʘʯʝʥʥʷ ʨʦʟʨʘʭʦʚʘʥʠʭ ʢʨʠʪʝʨʽʾʚ ʜʦ ʦʪʨʠʤʘʥʠʭ ʨʝʛʨʝʩʽʡʥʠʭ ʤʦʜʝʣʝʡ 

ʂʨʠʪʝʨʽʡ ʦʮʽʥʢʠ ʇʦʟʥʘʯʝʥʥʷ 

ʢʨʠʪʝʨʽʶ 

ʌʫʥʢʮʽʷ ʚʽʜʛʫʢʫ 

ʂ N  

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ; R
2
 0,56 0,84 

ɼʠʩʧʝʨʩʽʷ ʘʜʝʢʚʘʪʥʦʩʪʽ Sʘʜ 5,08 7,32 

ɼʠʩʧʝʨʩʽʷ ʚʽʜʪʚʦʨʶʚʘʥʦʩʪʽ Sʚʽʜʪ 2552 2137 

ʂʨʠʪʝʨʽʡ ʌʽʰʝʨʘ F 2,4 3,8 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ 

ʢʨʠʪʝʨʽʶ ʌʽʰʝʨʘ, ʷʢʝ ʨʽʚʥʝ 

ʟʥʘʯʝʥʥʶ ʨʦʟʧʦʜʽʣʫ ʌʽʰʝʨʘ 

FŬ,f1,f2 8,740,05;3;12 8,740,05;3;12 

 

ɼʣʷ ʦʮʽʥʢʠ ʘʜʝʢʚʘʪʥʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʨʝʛʨʝʩʽʡʥʠʭ ʨʽʚʥʷʥʴ ʚʠʢʦʨʠʩʪʘʻʤʦ 

ʘʥʘʣʽʪʠʯʥʽ ʪʘ ʛʨʘʬʽʯʥʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ. ɻʽʧʦʪʝʟʫ ʧʨʦ ʚʽʜʪʚʦʨʶʚʘʥʽʩʪʴ ʜʦʩʣʽʜʽʚ 

ʧʝʨʝʚʽʨʷʻʤʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʨʠʪʝʨʽ ʁʂʦʭʨʝʥʘ, ʷʢʠʡ ʧʦʢʘʟʫʻ, ʱʦ ʥʘ 95% ʨʽʚʥʽ 

ʜʦʚʽʨʯʦʾ ʡʤʦʚʽʨʥʦʩʪʽ ʜʠʩʧʝʨʩʽʾ ʦʜʥʦʨʽʜʥʽ, ʪʦʤʫ ʱʦ ʨʦʟʨʘʭʫʥʢʦʚʝ ʟʥʘʯʝʥʥʷ 

ʢʨʠʪʝʨʽʶ ʤʝʥʰʝ ʟʘ ʪʘʙʣʠʯʥʝ. ʇʝʨʝʚʽʨʢʫ ʟʥʘʯʫʱʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪʽʚ ʨʝʛʨʝʩʽʾ 

ʟʜʽʡʩʥʶʻʤʦ ʟʘ t-ʢʨʠʪʝʨʽʻʤ ʉʪʶʜʝʥʪʘ. ʆʮʽʥʢʫ ʘʜʝʢʚʘʪʥʦʩʪʽ ʦʪʨʠʤʘʥʠʭ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʧʨʦʚʘʜʠʤʦ ʟʘ ʢʨʠʪʝʨʽʻʤ ʌʽʰʝʨʘ, ʷʢʠʡ ʧʦʢʘʟʘʚ, ʱʦ 

ʨʦʟʨʘʭʫʥʢʦʚʽ ʟʥʘʯʝʥʥʷ ʟʥʘʯʥʦ ʥʠʞʯʽ ʚʽʜ ʢʨʠʪʠʯʥʠʭ, ʚʽʜʧʦʚʽʜʥʦ ʦʪʨʠʤʘʥʽ 

ʨʝʛʨʝʩʽʡʥʽ ʤʦʜʝʣʽ ʘʜʝʢʚʘʪʥʦ ʦʧʠʩʫʶʪʴ ʧʦʚʝʨʭʥʽ ʚʽʜʛʫʢʫ, ʪʘ ʾʭ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʮʽʣʷʭ ʦʧʪʠʤʽʟʘʮʽʾ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʨʦʮʝʩʽʚ [9]. ʈʦʟʨʘʭʫʥʢʦʚʽ 

ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʘʣʴʥʦʾ ʦʮʽʥʢʠ ʚʽʜʦʙʨʘʞʝʥʽ ʚ ʪʘʙʣʠʮʽ 4.12. 
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ɻʨʘʬʽʯʥʠʡ ʤʝʪʦʜ ʧʦʣʷʛʘʻ ʚ ʘʥʘʣʽʟʽ ʟʘʣʠʰʢʽʚ ʥʘ ʥʦʨʤʘʣʴʥʽʡ ʧʣʦʱʠʥʽ 

ʡʤʦʚʽʨʥʦʩʪʽ, ʷʢʠʡ ʧʦʢʘʟʘʚ ʜʦʩʪʘʪʥʴʦ ʙʣʠʟʴʢʝ ʾʭ ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʦ ʧʨʷʤʦʾ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʨʦʟʧʦʜʽʣʫ (ʨʠʩ. 4.18 ʘ, ʙ). ʊʦʤʫ, ʛʽʧʦʪʝʟʫ ʧʨʦ 

ʥʦʨʤʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʧʦʤʠʣʦʢ ʚʚʘʞʘʻʤʦ ʘʜʝʢʚʘʪʥʦʶ.  

ʊʘʢʦʞ ʘʥʘʣʽʟ ʛʨʘʬʽʯʥʦʾ ʟʘʣʝʞʥʦʩʪʽ (ʨʠʩ 4.18 ʚ, ʛ) ʨʦʟʧʦʜʽʣʫ ʚʠʭʽʜʥʠʭ 

ʟʘʣʠʰʢʽʚ ʚʽʜ ʧʨʦʛʥʦʟʦʚʘʥʠʭ ʟʥʘʯʝʥʴ ʧʦʢʘʟʘʚ, ʱʦ ʚʦʥʠ ʤʘʶʪʴ ʭʘʦʪʠʯʥʠʡ 

ʭʘʨʘʢʪʝʨ ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʘ ʧʣʦʱʠʥʽ ʽ ʚ ʾʭ ʧʦʚʝʜʽʥʮʽ ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʙʫʜʴ-ʷʢʦʾ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ. ˆʨʫʥʪʫʶʯʠʩʴ ʥʘ ʟʛʘʜʘʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʥʷʭ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʦʢ, ʱʦ ʟʘʣʠʰʢʠ ʥʝ ʤʘʶʪʴ ʢʦʨʝʣʷʮʽʡʥʠʭ ʟʚô̫ ʟʢʽʚ ʤʽʞ ʩʦʙʦʶ, ʪʦʙʪʦ 

ʨʝʛʨʝʩʽʡʥʘ ʤʦʜʝʣʴ ʜʦʩʪʘʪʥʴʦʶ ʤʽʨʦ  ʁʦʧʠʩʫʻ ʚʟʘʻʤʦʟʚô̫ ʟʦʢ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʚʝʣʠʯʠʥ ʪʘ ʻ ʘʜʝʢʚʘʪʥʦʶ. 

ʗʢ ʚʠʜʥʦ ʽʟ ʪʘʙʣʠʮʽ 4.12, ʚʩʽ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ ʚʠʷʚʠʣʠʩʴ ʘʜʝʢʚʘʪʥʠʤʠ. 

ʇʽʩʣʷ ʦʙʨʦʙʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʫ ʩʪʘʪʠʩʪʠʯʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 

STATISTICA 10.0 ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʢʦʝʬʽʮʽʻʥʪʠ ʢʦʤʧʣʝʢʩʥʠʭ ʨʽʚʥʷʥʴ ʤʥʦʞʠʥʥʦʾ 

ʨʝʛʨʝʩʽʾ 2-ʛʦ ʧʦʨʷʜʢʫ ʪʘ ʧʦʙʫʜʦʚʘʥʦ ʪʘʢʽ ʟʘʣʝʞʥʦʩʪʽ[20]:  

- ʚʤʽʩʪ ʢʣʝʡʢʦʚʠʥʠ ʚ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʤʘʪʝʨʽʘʣʽ ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʯʘʪʢʦʚʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʩʠʨʦʚʠʥʠ, ʦʙ'ʻʤʥʦʾ ʧʦʜʘʯʽ ʧʦʚʽʪʨʷ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ ʪʝʧʣʦʥʦʩʽʷ: 

WTTWTPWʂ 03,007,011,069,0059,08,0145 22 +--+++-=      
 
(4.12) 

- ʧʠʪʦʤʽ ʝʥʝʨʛʦʚʠʪʨʘʪʠ ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʯʘʪʢʦʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʩʠʨʦʚʠʥʠ, 

ʦʙ'ʻʤʥʦʾ ʧʦʜʘʯʽ ʧʦʚʽʪʨʷ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ ʪʝʧʣʦʥʦʩʽʷ: 

WTTWTPWN 003,012,005,07,206,04,1189 22 +-+---=         (4.13) 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʚʠʧʨʦʙʫʚʘʥʴ 

ʨʦʟʨʦʙʣʝʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʦʚʦʾ ʩʠʨʦʚʠʥʠ ʥʘ ʦʩʥʦʚʽ ʧʦʙʫʜʦʚʘʥʠʭ 

ʧʦʚʝʨʭʦʥʴ ʚʽʜʛʫʢʫ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʨʦʮʝʩʫ (ʨʠʩ. 4.19, 4.20). 

ɺʠʟʥʘʯʝʥʦ ʦʧʪʠʤʘʣʴʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʡʦʛʦ ʨʦʙʦʪʠ (ʪʘʙʣ. 4.13), 

ʢʦʤʧʨʦʤʽʩʥʝ ʟʥʘʯʝʥʥʷ ʷʢʠʭ ʦʪʨʠʤʘʥʦ ʤʝʪʦʜʦʤ ʂʨʘʤʝʨʘ ʚ ʤʘʪʝʤʘʪʠʯʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ ñMathcad 15ò. 
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ʊʘʢʦʞ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʟʘ ʮʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʤʽʩʪ ʢʣʝʡʢʦʚʠʥʠ ʚ ʦʙʨʦʙʣʶʚʘʥʽʡ 

ʩʠʨʦʚʠʥʽ ʩʪʘʥʦʚʠʪʴ 24...26 % ʟʘ ʢʦʤʧʣʝʢʩʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʟʘʪʨʘʪ 9,15é9,28 

ʢɺʪ/ʪ ʦʙʨʦʙʣʶʚʘʥʦʾ ʧʨʦʜʫʢʮʽʾ. 

 
                                    ʘ)                                                               ʙ) 

 
                                    ʚ)                                                               ʛ) 

 

ʈʠʩ. 4.18. ɻʨʘʬʽʯʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʽʩʥʠʭ ʟʘʣʠʰʢʽʚ 

ʚʽʜʥʦʩʥʦ ʦʪʨʠʤʘʥʠʭ ʟʥʘʯʝʥʴ: ʘ, ʙ ï ʥʦʨʤʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʡʤʦʚʽʨʥʽʩʥʠʭ 

ʟʘʣʠʰʢʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʣʷ ʢʣʝʡʢʦʚʠʥʠ ʪʘ ʧʠʪʦʤʠʭ ʝʥʝʨʛʦʚʠʪʨʘʪ; ʚ, ʛ ï ʨʦʟʧʦʜʽʣ 

ʚʠʭʽʜʥʠʭ ʟʘʣʠʰʢʽʚ ʚʽʜ ʧʨʦʛʥʦʟʦʚʘʥʠʭ ʟʥʘʯʝʥʴ ʚʽʜʧʦʚʽʜʥʦ ʜʣʷ ʢʣʝʡʢʦʚʠʥʠ ʪʘ 

ʧʠʪʦʤʠʭ ʝʥʝʨʛʦʚʠʪʨʘʪ. 

ʊʘʙʣʠʮʷ 4.13 

ʆʧʪʠʤʘʣʴʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʨʦʮʝʩʫ ʟʙʝʨʽʛʘʥʥʷ 

ʩʠʨʦʚʠʥʠ 

ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʘʨʘʤʝʪʨ ʈʘʮʽʦʥʘʣʴʥʝ ʟʥʘʯʝʥʥʷ 

ɺʦʣʦʛʽʩʪʴ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, % 12,5-14 

ʆʙ'ʻʤʥʘ ʧʦʜʘʯʘ ʧʦʚʽʪʨʷ, ʤ
3
/ʛʦʜ 5200-5700 

ʊʝʤʧʝʨʘʪʫʨʘ ʨʦʙʦʯʦʛʦ ʪʝʧʣʦʥʦʩʽʷ, 
0
ʉ 7-11 
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                              ʘ)                                                                     ʙ) 

 

                                                                      ʚ) 

ʈʠʩ. 4.19. ʇʦʚʝʨʭʥʽ ʚʽʜʛʫʢʽʚ ʪʘ ʾʭ ʧʨʦʝʢʮʽʾ ʜʣʷ ʷʢʽʩʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ 

ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ ʫ ʧʘʨʥʽʡ ʚʟʘʻʤʦʜʽʾ ʦʩʥʦʚʥʠʭ ʬʘʢʪʦʨʽʚ: ʘ) ï ʦʙ'ʻʤʥʦʾ ʧʦʜʘʯʽ 

ʧʦʚʽʪʨʷ ʪʘ ʚʦʣʦʛʦʩʪʽ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ; ʙ) ï ʪʝʤʧʝʨʘʪʫʨʠ ʪʝʧʣʦʥʦʩʽʷ ʪʘ 

ʦʙ'ʻʤʥʦʾ ʧʦʜʘʯʽ ʧʦʚʽʪʨʷ; ʚ) ï ʪʝʤʧʝʨʘʪʫʨʠ ʪʝʧʣʦʥʦʩʽʷ ʪʘ ʚʦʣʦʛʦʩʪʽ ʤʘʪʝʨʽʘʣʫ. 
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                              ʘ)                                                                     ʙ) 

 

 

                                                                      ʚ) 

 

ʈʠʩ. 4.20. ʇʦʚʝʨʭʥʽ ʚʽʜʛʫʢʽʚ ʪʘ ʾʭ ʧʨʦʝʢʮʽʾ ʜʣʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʦʮʽʥʢʠ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʨʦʮʝʩʫ: ʘ) ï ʦʙ'ʻʤʥʦʾ ʧʦʜʘʯʽ ʧʦʚʽʪʨʷ ʪʘ ʚʦʣʦʛʦʩʪʽ 

ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ; ʙ) ï ʪʝʤʧʝʨʘʪʫʨʠ ʪʝʧʣʦʥʦʩʽʷ ʪʘ ʦʙ'ʻʤʥʦʾ ʧʦʜʘʯʽ 

ʧʦʚʽʪʨʷ; ʚ) ï ʪʝʤʧʝʨʘʪʫʨʠ ʪʝʧʣʦʥʦʩʽʷ ʪʘ ʚʦʣʦʛʦʩʪʽ ʤʘʪʝʨʽʘʣʫ. 
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4.4. ɺʧʣʠʚ ʨʦʟʨʦʙʣʝʥʦʛʦ ʤʝʪʦʜʫ ʥʘ ʭʣʽʙʦʧʝʢʘʨʩʴʢʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʟʝʨʥʦʚʦʾ ʩʠʨʦʚʠʥʠ. 

 

ʆʜʥʠʤʠ ʽʟ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʭʣʽʙʦʧʝʢʘʨʩʴʢʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʻ ʧʦʢʘʟʥʠʢʠ ʢʽʣʴʢʦʩʪʽ ʪʘ ʷʢʦʩʪʽ 

ʢʣʝʡʢʦʚʠʥʠ. ʂʽʣʴʢʽʩʪʴ ʽ ʷʢʽʩʪʴ ʢʣʝʡʢʦʚʠʥʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʦʨʪʫ ʪʘ ʫʤʦʚ 

ʚʠʨʦʱʫʚʘʥʥʷ (ʢʣʽʤʘʪʠʯʥʘ ʟʦʥʘ, ʪʠʧ ˇʨʫʥʪʫ, ʧʦʛʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ, 

ʧʦʧʝʨʝʜʥʠʢ, ʟʦʥʘ ʟʨʦʰʝʥʥʷ, ʩʠʩʪʝʤʘ ʫʜʦʙʨʝʥʥʷ). ʂʣʘʩʥʽʩʪʴ ʟʝʨʥʘ ʧʰʝʥʠʮʽ 

ʥʦʨʤʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʶ ʪʘ ʷʢʽʩʪʶ ʢʣʝʡʢʦʚʠʥʠ, ʭʦʯʘ ʧʝʨʝʚʘʛʘ ʥʘʜʘʻʪʴʩʷ ʚʤʽʩʪʫ 

ʙʽʣʢʘ [7]. 

ɺʠʟʥʘʯʝʥʥʷ ʷʢʦʩʪʽ ʢʣʝʡʢʦʚʠʥʠ ʚ ʋʢʨʘʾʥʽ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʥʰʠʭ ʨʝʛʽʦʥʽʚ 

ʩʚʽʪʫ, ʤʘʻ ʚʢʨʘʡ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʚ ʋʢʨʘʾʥʽ ʜʫʞʝ 

ʧʦʰʠʨʝʥʠʡ ʢʣʦʧ-ʯʝʨʝʧʘʰʢʘ, ʷʢʠʡ ʚ ʦʢʨʝʤʽ ʨʦʢʠ ʫʰʢʦʜʞʫʻ ʜʦ 20 % ʟʝʨʥʘ. 

ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʠʡ ʩʪʫʧʽʥʴ ʫʰʢʦʜʞʝʥʥʷ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʤʝʞʘʭ 2-3 %. 

ʗʢ ʚʠʜʥʦ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʤʽʥʘ ʷʢʦʩʪʽ ʩʠʨʦʾ 

ʢʣʝʡʢʦʚʠʥʠ ʪʨʦʭʠ ʧʦʣʽʧʰʠʣʘʩʴ, ʚʦʥʘ ʩʪʘʣʘ ʙʽʣʴʰ ʧʨʫʞʥʦʶ, ʭʦʯʘ ʟʤʽʥʠ ʮʽ ʧʦ 

ʦʙʦʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʘʭ ʟʝʨʥʘ ʧʰʝʥʠʮʽ  ʙʫʣʠ ʥʝʚʝʣʠʢʽ. ʋ ʮʴʦʤʫ ʨʘʟʽ ʩʣʽʜ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʙʝʨʽʛʘʥʥʷ ʫ ʨʝʛʫʣʦɹʚʘʥʦʤʫ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʽ ʩʧʨʠʷʣʦ 

ʫʢʨʽʧʣʝʥʥʶ ʢʣʝʡʢʦʚʠʥʠ, ʘ ʚ ʥʝʨʝʛʫʣʴʦʚʘʥʦʤʫ ï ʨʦʟʩʣʘʙʣʝʥʥʶ[79]. 

ɺʤʽʩʪ ʙʽʣʢʘ ʚ ʟʝʨʥʽ ʧʰʝʥʠʮʽ  ̒ ʜʝʪʝʨʤʽʥʘʥʪʥʠʤ ʢʨʠʪʝʨʽʻʤ 

ʭʣʽʙʦʧʝʢʘʨʩʴʢʦʾ ʷʢʦʩʪʽ ʙʦʨʦʰʥʘ. ɼʣʷ ʢʦʞʥʦʛʦ ʩʦʨʪʫ ʧʰʝʥʠʮʽ ʽʩʥʫʻ ʤʽʥʽʤʘʣʴʥʠʡ 

ʨʽʚʝʥʴ ʚʤʽʩʪʫ ʙʽʣʢʘ, ʷʢʠʡ ʛʘʨʘʥʪʫʻ ʟʘʜʦʚʽʣʴʥʽ ʭʣʽʙʦʧʝʢʘʨʩʴʢʽ ʷʢʦʩʪʽ ʙʦʨʦʰʥʘ. ɿ 

ʽʥʰʦʛʦ ʙʦʢʫ, ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʚʤʽʩʪʦʤ ʙʽʣʢʘ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦʶ ʷʢʽʩʪʶ ʻ 

ʩʧʝʮʠʬʽʯʥʦʶ ʜʣʷ ʢʦʞʥʦʛʦ ʩʦʨʪʫ ʧʰʝʥʠʮʽ: ʷʢʽʩʪʴ ʙʦʨʦʰʥʘ ʦʜʥʠʭ ʩʦʨʪʽʚ 

ʧʦʣʽʧʰʫʻʪʴʩʷ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʚʤʽʩʪʫ ʧʨʦʪʝʾʥʫ, ʪʦʜʽ ʷʢ ʽʥʰʠʭ ʤʦʞʝ 

ʧʦʣʽʧʰʫʚʘʪʠʩʷ ʥʝ ʧʨʦʧʦʨʮʽʡʥʦ ʧʦʨʽʚʥʷʥʦ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʚʤʽʩʪʫ ʧʨʦʪʝʾʥʫ, ʘ ʚ 

ʜʝʷʢʠʭ ʥʘʚʽʪʴ ʟʥʠʞʫʚʘʪʠʩʴ. ʊʦʙʪʦ ʣʠʰʝ ʚʤʽʩʪ ʙʽʣʢʘ, ʩʘʤ ʧʦ ʩʦʙʽ, ʥʝ ʧʦʷʩʥʶʻ 

ʨʽʟʥʠʮʽ ʤʽʞ ʜʚʦʤʘ ʧʘʨʪʽʷʤʠ ʙʦʨʦʰʥʘ ʨʽʟʥʦʾ ʷʢʦʩʪʽ[80,172]. 

ɺʤʽʩʪ ʙʽʣʢʘ ʚ ʟʝʨʥʽ ʧʰʝʥʠʮʽ ʟʘʣʝʞʥʦ ʚʽʜ ʩʦʨʪʫ ʪʘ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ 

ʢʦʣʠʚʘʻʪʴʩʷ ʫ ʰʠʨʦʢʠʭ ʤʝʞʘʭ ʚʽʜ 8 ʜʦ 25 %, ʽ ʚ ʩʝʨʝʜʥʴʦʤʫ ʜʦʨʽʚʥʶʻ13,5 %. 

ʗʢ ʚʠʜʥʦ ʟ ʧʦʧʝʨʝʜʥʽʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʫ ʧʨʦʮʝʩʽ 
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ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ ʷʢ ʫ ʨʝʛʫʣʴʦʚʘʥʠʭ, ʪʘʢ ʽ ʥʝʨʝʛʫʣʴʦʚʘʥʠʭ ʫʤʦʚʘʭ, ʚʤʽʩʪ ʙʽʣʢʘ 

ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʤʽʥʶʚʘʚʩʷ ʚ ʦʙʦʭ ʜʦʩʣʽʜʥʠʭ ʩʦʨʪʽʚ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʡʦʛʦ 

ʩʪʘʙʽʣʴʥʽʩʪʴ ʫ ʧʨʦʮʝʩʽ ʟʙʝʨʽʛʘʥʥʷ.  

         

                    ʘ)                                                                ʙ) 

 

ʈʠʩ. 4.21. ʍʣʽʙʦʧʝʢʘʨʩʴʢʽ ʚʣʘʩʪʠʚʦʩʪʽ ʦʙʨʦʙʣʶʚʘʥʦʾ ʧʨʦʜʫʢʮʽʾ ʟʘ ʫʤʦʚʠ 

ʨʦʟʨʦʙʣʝʥʦʛʦ ʤʝʪʦʜʫ: ʘ) ʦʙ'ʻʤ ʭʣʽʙʘ; ʙ) ʟʘʛʘʣʴʥʘ ʭʣʽʙʦʧʝʢʘʨʩʴʢʘ ʦʮʽʥʢʘ 

 

ʘ) 

 

ʙ) 

ʈʠʩ. 4.22. ʍʣʽʙ ʦʪʨʠʤʘʥʠʡ ʽʟ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʦʨʪʽʚ: ʘ) ʄʠʨʦʥʽʚʩʴʢʠʡ;              

ʙ) ʇʝʨʣʠʥʘ ʃʽʩʦʩʪʝʧʫ. 



 118 

ʈʽʟʥʠʮʷ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʧʨʠ ʨʽʟʥʠʭ ʪʝʨʤʽʥʘʭ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʨʽʟʥʠʭ 

ʨʝʞʠʤʘʭ ʫ ʩʝʨʝʜʥʴʦʤʫ ʩʪʘʥʦʚʠʣʘ ʤʘʢʩʠʤʫʤ 0,1-0,6%, ʱʦ ʜʦʧʫʩʢʘʻʪʴʩʷ 

ʧʦʭʠʙʢʦʶ ʜʦʩʣʽʜʫ. 

ɼʣʷ ʦʮʽʥʢʠ ʭʣʽʙʦʧʝʢʘʨʩʴʢʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʝʨʥʘ ʧʨʦʚʦʜʠʣʘʩʷ ʧʨʦʙʥʘ 

ʣʘʙʦʨʘʪʦʨʥʘ ʚʠʧʽʯʢʘ ʟʛʽʜʥʦ ʟ ʤʝʪʦʜʠʢʦʶ ɼʝʨʞʢʦʤʽʩʽʾ ʟ ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʷ. 

ɺʠʧʽʢʘʣʠ ʭʣʽʙ ʽʟ ʙʦʨʦʰʥʘ, ʦʪʨʠʤʘʥʦʛʦ ʟ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ ʟʝʨʥʘ ʦʟʠʤʦʾ 

ʧʰʝʥʠʮʽ. ʗʢʽʩʪʴ ʭʣʽʙʘ ʦʮʽʥʶʚʘʣʠ ʟʘ ʚʝʣʠʯʠʥʦʶ ʦʙôʻʤʥʦʛʦ ʚʠʭʦʜʫ (ʨʠʩ. 4.21, ʘ) 

ʪʘ ʟʘʛʘʣʴʥʦʶ ʭʣʽʙʦʧʝʢʘʨʩʴʢʦʶ ʦʮʽʥʢʦʶ (ʨʠʩ. 4.21, ʙ). 

ɿʘʛʘʣʴʥʘ ʭʣʽʙʦʧʝʢʘʨʩʴʢʘ ʦʮʽʥʢʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʙôʻʤʫ ʭʣʽʙʘ, ʟʦʚʥʽʰʥʴʦʛʦ 

ʚʠʛʣʷʜʫ ʭʣʽʙʘ (ʬʦʨʤʠ, ʧʦʚʝʨʭʥʽ, ʢʦʣʴʦʨʫ ʩʢʦʨʠʥʢʠ) ʪʘ ʚʥʫʪʨʽʰʥʴʦʛʦ 

(ʧʦʨʠʩʪʦʩʪʽ, ʝʣʘʩʪʠʯʥʦʩʪʽ, ʢʦʣʴʦʨʫ ʤôʷʢʫʰʘ). ɿʘʛʘʣʴʥʘ ʭʣʽʙʦʧʝʢʘʨʩʴʢʘ ʦʮʽʥʢʘ ʚ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʘʭ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʤʘʣʘ ʪʫ ʞ ʩʘʤʫ ʜʠʥʘʤʽʢʫ ʟʤʽʥ, ʱʦ 

ʽ ʦʙ'ʻʤ ʭʣʽʙʘ, ʦʪʨʠʤʘʥʠʡ ʽʟ ʟʝʨʥʘ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ. 

ʍʣʽʙ, ʦʪʨʠʤʘʥʠʡ ʫ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʙʥʦʾ ʚʠʧʽʯʢʠ ʽʟ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʟʝʨʥʘ 

ʧʰʝʥʠʮʽ, ʷʢʝ ʟʙʝʨʽʛʘʣʦʩʷ ʫ ʨʝʛʫʣʴʦʚʘʥʠʭ ʽ ʥʝʨʝʛʫʣʴʦʚʘʥʠʭ ʫʤʦʚʘʭ ʧʨʦʪʷʛʦʤ 6 

ʤʽʩʷʮʽʚ, ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 4.22. 

ɸʥʘʣʽʟʫʶʯʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ (ʨʠʩ. 4.22), ʤʠ ʙʘʯʠʤʦ, ʱʦ ʟʥʘʯʥʦ 

ʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʥʦ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʚ ʨʝʛʫʣʴʦʚʘʥʠʭ 

ʫʤʦʚʘʭ. ʍʣʽʙ, ʦʪʨʠʤʘʥʠʡ ʽʟ ʟʝʨʥʘ, ʷʢʝ ʟʙʝʨʽʛʘʣʦʩʷ ʟʘ ʮʴʦʛʦ ʨʝʞʠʤʫ, ʤʘʻ ʙʽʣʴʰʠʡ 

ʦʙôʻʤ, ʰʢʽʨʢʘ ʡʦʛʦ ʧʦʚʝʨʭʥʽ ʙʽʣʴʰ ʛʣʘʜʝʥʴʢʘ ʪʘ ʪʦʥʰʘ, ʙʝʟ ʨʦʟʨʠʚʽʚ, ʬʦʨʤʘ 

ʭʣʽʙʘ ʧʨʘʚʠʣʴʥʘ, ʧʦʨʠ ʤôʷʢʫʰʢʠ ʤʝʥʰʽ ʽ ʚʠʨʽʚʥʷʥʽ ʟʘ ʨʦʟʤʽʨʦʤ, ʢʦʣʽʨ ʤôʷʢʫʰʢʠ 

ʙʣ̔ʽʰʠʡ. 

 

4.5 ʇʦʙʫʜʦʚʘ id ʜʽʘʛʨʘʤʠ ʄʦʣʴʝʨʘ-ʈʘʤʟʥ̔ʘ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʨʦʮʝʩʫ  

 

ɿʥʘʭʦʜʞʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʚʦʣʦʛʦʛʦ ʧʦʚʽʪʨʷ ʽ ʨʦʟʨʘʭʫʥʢʫ ʧʨʦʮʝʩʽʚ ʪʝʧʣʦ - ʽ 

ʤʘʩʦʦʙʤʽʥʫ ʟʥʘʯʥʦ ʧʦʣʝʛʰʫʶʪʴʩʷ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ id ʜʽʘʛʨʘʤʠ, ʷʢʘ ʚʧʝʨʰʝ 

ʙʫʣʘ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʧʨʦʬ. ʃ.ʂ. ʈʘʤʟʽʥʠʤ. 

ʇʨʠ ʧʦʙʫʜʦʚʽ ʜʽʘʛʨʘʤʠ ʚ ʦʩʥʦʚʫ ʧʦʢʣʘʜʝʥʦ ʜʚʘ ʧʘʨʘʤʝʪʨʘ: 

ʚʦʣʦʛʦʤʽʩʪʢʽʩʪʴ ʽ ʝʥʪʘʣʴʧʽʷ. ɿʘ id ʜʽʘʛʨʘʤʠ, ʟʥʘʶʯʠ ʜʚʘ ʙʫʜʴ-ʷʢʠʭ ʧʘʨʘʤʝʪʨʘ 

ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʚʩʽ ʽʥʰʽ ʧʘʨʘʤʝʪʨʠ ʚʦʣʦʛʦʛʦ ʧʦʚʽʪʨʷ. ɹʫʜʴ-ʷʢʘ ʪʦʯʢʘ ʚ id 

ʜʽʘʛʨʘʤʽ ʧʦʟʥʘʯʘʻ ʮʽʣʢʦʤ ʧʝʚʥʠʡ ʬʽʟʠʯʥʠʡ ʩʪʘʥ ʧʦʚʽʪʨʷ, ʘ ʟʤʽʥʘ ʮʴʦʛʦ ʩʪʘʥʫ 

ʟʦʙʨʘʞʫʻʪʴʩʷ ʣʽʥʽʻʶ ʧʨʦʮʝʩʫ. 
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ʋ ʧʨʦʮʝʩʽ ʦʭʦʣʦʜʞʝʥʥʷ ʧʦʚʽʪʨʷ ʫ ʧʦʚʽʪʨʦʦʭʦʣʦʜʞʫʚʘʯʽ ʧʨʠ d = const 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʡʦʛʦ ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʦʚʤʽʩʪʢʽʩʪʴ ʽ ʧʨʠ ʧʝʚʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ, ʨʽʚʥʽʡ 

ʪʝʤʧʝʨʘʪʫʨʽ ʪʦʯʢʠ ʨʦʩʠ, ʧʦʚʽʪʨʷ ʩʪʘʻ ʥʘʩʠʯʝʥʠʤ. ʇʨʠ ʧʦʜʘʣʴʰʦʤʫ ʦʭʦʣʦʜʞʝʥʥʽ 

ʧʦʚʽʪʨʷ ʙʫʜʝ ʚʽʜʙʫʚʘʪʠʩʷ ʢʦʥʜʝʥʩʘʮʽʷ ʚʦʜʷʥʦʾ ʧʘʨʠ ʟ ʥʴʦʛʦ ʽ ʚʽʜʧʦʚʽʜʥʦ, 

ʦʩʫʰʝʥʥʷ ʧʦʚʽʪʨʷ. ʇʦʚʽʪʨʷ ʤʦʞʝ ʦʭʦʣʦʜʞʫʚʘʪʠʩʷ ʽ ʟʘ ʨʘʭʫʥʦʢ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʟ ʥʴʦʛʦ ʚʦʜʠ, ʱʦ ʤʘʻ ʙʽʣʴʰ ʥʠʟʴʢʫ ʪʝʤʧʝʨʘʪʫʨʫ. ʗʢʱʦ ʪʝʧʣʦʪʘ, 

ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʦʜʠ, ʙʝʨʝʪʴʩʷ ʪʽʣʴʢʠ ʟ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʦʚʽʪʨʷ, 

ʪʦ ʚʦʣʦʛʦʤʽʩʪʢʽʩʪʴ ʡʦʛʦ ʟʙʽʣʴʰʠʪʴʩʷ, ʘ ʪʝʤʧʝʨʘʪʫʨʘ ʟʥʠʞʠʪʴʩʷ [72.95,175]. 

 

 

ʘ) 

 

                                 ʙ) 

ʈʠʩ. 4.23 id ʜʽʘʛʨʘʤʘ ʄʦʣʴʝʨʘ-ʈʘʤʟʥ̔ʘ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʟʙʝʨʽʛʘʥʥʷ 

ʟʝʨʥʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʫ ʜʦʩʣʜ̔ʞʫʚʘʥʠʭ ʟʝʨʥʦʩʭʦʚʠʱʘʭ: ʘ) - ʜʣʷ ʧʝʨʰʦʛʦ 

ʟʝʨʥʦʩʭʦʚʠʱʘ; ʙ) - ʜʣʷ ʜʨʫʛʦʛʦ ʟʝʨʥʦʩʭʦʚʠʱʘ. 

 

ʊʘʢʦʞ id ʜʽʘʛʨʘʤʘ ʚʦʣʦʛʦʛʦ ʧʦʚʽʪʨʷ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʽʚ ʧʘʨʘʤʝʪʨʽʚ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ ʧʦʚʽʪʨʷ, ʧʽʜ ʷʢʠʤʠ ʨʦʟʫʤʽʶʪʴ 

ʩʫʢʫʧʥʽʩʪʴ ʟʘʩʦʙʽʚ ʽ ʩʧʦʩʦʙʽʚ ʚʧʣʠʚʫ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ ʽ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ 

[15,18,37,44,47]. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʨʠʩ 4.27 ʤʠ ʤʦʞʝʤʦ ʙʘʯʘʪʠ ʦʜʨʘʟʫ ʪʝʤʧʝʨʘʪʫʨʫ, ʚʦʣʦʛʽʩʪʴ 

ʧʦʚʽʪʨʷ, ʝʥʪʘʣʴʧʽʶ ʪʘ ʚʦʣʦʛʦʚʤʽʩʪ.  

ɿʘʚʜʷʢʠ ʜʽʘʛʨʘʤ ̔ ʤʦʞʣʠʚʦ ʩʧʦʩʪʝʨʽʛʘʪʠ ʪʘ ʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʩʪʦʩʦʚʥʦ 

ʪʦʛʦ, ʷʢ ʟʤʽʥʶʻʪʴʩʷ ʝʥʪʘʣʴʧʽʷ ʽ ʚʦʣʦʛʦʚʤʽʩʪ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ 
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ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ. ɸ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ ʟʤʽʥʶʻʪʴʩʷ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʨʠ 

ʨʦʢʫ, ʘ ʢʦʥʢʨʝʪʥʽʰʝ ʚʽʜ ʤʽʩʷʮʘ ʨʦʢʫ, ʪʦʤʫ ʥʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʦʯʢʠ ʥʘ ʰʝʩʪʠ 

ʣʽʥʽʷʭ (ʰʽʩʪʴ ʤʽʩʷʮʽʚ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʽʚ) ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ. 

 

4.6. ʇʝʨʝʚʽʨʢʘ ʘʜʝʢʚʘʪʥʦʩʪʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ. 

 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʩʚʽʜʯʠʣʠ ʟʤʽʥʠ ʝʥʪʘʣʴʧʽʾ ʨʠʩ. 4.24 ʽ 4.25, 

ʷʢʽ ʚʽʜʙʫʚʘʣʠʩʷ ʥʘ ʧʨʦʪʷʟʽ ʪʝʨʤʽʥʫ ʟʙʝʨʝʞʝʥʥʷ ʫ ʨʽʟʥʠʭ ʟʝʨʥʦʩʭʦʚʠʱʘʭ, ʜʝ 

ʧʽʜʪʨʠʤʫʚʘʣʠ ʨʽʟʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0 ï 7
0
ʉ ʪʘ ʚʽʜ 7 ï 14 

0
ʉ. 

ɼʣʷ ʢʦʞʥʦʛʦ ʤʽʩʷʮʷ ʙʨʘʣʠ ʧʦ 6 ʪʦʯʦʢ, ʪʦʙʪʦ ʧʝʨʝʚʽʨʢʫ ʧʨʦʚʦʜʠʣʠ ʯʝʨʝʟ 

ʢʦʞʥʽ 5 ʜʥʽʚ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʛʨʘʬʽʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʤʦʞʣʠʚʦ ʩʧʦʩʪʝʨʽʛʘʪʠ, ʷʢ 

ʪʝʦʨʝʪʠʯʥʽ ʜʘʥʽ ʚʽʜʭʠʣʷʶʪʴʩʷ ʚʽʜ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ, ʘ ʩʘʤʘ ʧʦʭʠʙʢʘ ʥʝ 

ʧʝʨʝʚʠʱʫʻ 4 %, ʱʦ ʻ ʜʦʢʘʟʦʤ ʘʜʝʢʚʘʪʥʦʩʪʽ ʤʦʜʝʣʽ. 

ɼʣʷ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ (ʜʦʜʘʪʦʢ ɽ) ʥʘʜʘʥʽ ʜʽʘʛʨʘʤʠ ʟʘʚʜʷʢʠ, 

ʷʢʠʤ ʤʦʞʣʠʚʦ ʦʜʨʘʟʫ ʩʧʦʩʪʝʨʽʛʘʪʠ ʝʥʪʘʣʴʧʽʶ ʪʘ ʚʦʣʦʛʦʚʤʽʩʪ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʦ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʜʣʷ ʟʝʨʥʦʩʭʦʚʠʱʘ ˉ1 (ʫ 

ʷʢʦʤʫ ʪʝʤʧʝʨʘʪʫʨʘ ʟʥʘʭʦʜʠʣʘʩʴ ʫ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0-7
0
ʉ) ʪʘ ʜʣʷ ʟʝʨʥʦʩʭʦʚʠʱʘ ˉ2 

(ʪʝʤʧʝʨʘʪʫʨʘ ʷʢʦʛʦ ʟʥʘʭʦʜʠʣʘʩʴ ʫ ʜ̔ ʘʧʘʟʦʥ ̔ ʚʽʜ 7 ï 14
0
ʉ) ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʟʤʝʥʰʝʥʥʷ ʝʥʪʘʣʴʧʽʾ ʫ ʢʽʥʮʽ ʟʙʝʨʽʛʘʥʥʷ, ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʚʦʣʦʛʦʚʤʽʩʪʫ. ɸ ʷʢʱʦ 

ʨʦʟʛʣʷʜʘʪʠ ʧʦ ʜʚʦʭ ʭʟʝʨʥʦʩʭʦʚʠʱʘʤ, ʪʦ ʫ ʧʝʨʰʦʤʫ ʙʽʣʴʰ ʧʦʤʽʪʥʦ ʟʤʽʥʶ̒ ʪʴʩʷ 

ʝʥʪʘʣʴʧʽʷ ʽ ʚʦʣʦʛʦʚʤʽʩʪ [1,3,6]. 

ˆʨʫʥʪʫʶʯʠʩʴ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʪʝʦʨʝʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʨʦʟʨʦʙʣʝʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ, ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʪʝʧʣʦ ï ʤʘʩʦʦʙʤʽʥʫ ʟʝʨʥʦʚʦʾ 

ʤʘʩʠ ʚ ʧʨʦʮʝʩʽ ʾʾ ʟʙʝʨʽʛʘʥʥʷ ʫ ʨʦʟʨʦʙʣʝʥʦʤʫ ʟʝʨʥʦʩʭʦʚʠʱʽ, ʱʦ ʜʘʻ ʟʤʦʛʫ, 

ʚʨʘʭʦʚʫʶʯʠ ʷʢʽʩʥʽ ʧʘʨʘʤʝʪʨʠ ʭʦʣʦʜʦʘʛʝʥʪʘ, ʦʪʨʠʤʘʪʠ ʘʧʨʽʦʨʥʽ ʟʘʣʝʞʥʦʩʪʽ 

ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʩʠʩʪʝʤʠ.  

ɺʟʷʚʰʠ ʟʘ ʦʩʥʦʚʫ ʪʝʦʨʝʪʠʯʥ ̔ ʟʘʣʝʞʥʦʩʪʽ, ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʪʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʨʦʙʣʝʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʦʩʥʘʱʝʥʥʷ ʦʪʨʠʤʘʥʦ ʨʦʟʨʘʭʫʥʢʦʚʽ ʜʘʥʽ ʝʥʪʘʣʴʧʽʾ 

ʦʙʨʦʙʣʶʚʘʥʦʾ ʩʠʨʦʚʠʥʠ ʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʝʨʥʦʩʭʦʚʠʱʘʭ. 
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ɼʣʷ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʪʝʦʨʝʪʠʯʥʦʾ ʤʦʜʝʣʽ ʧʨʦʮʝʩʫ ʦʭʦʣʦʜʞʝʥʥʷ 

ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ ʟʝʨʥʦʚʦʾ ʤʘʩʠ ʧʦʙʫʜʦʚʘʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʪʘ ʪʝʦʨʝʪʠʯʥʽ 

ʛʨʘʬʽʢʠ ʨʦʟʧʦʜʽʣʫ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʩʠʩʪʝʤʠ ʨʦʟʙʽʞʥʽʩʪʴ ʤʽʞ 

ʷʢʠʤʠ ʩʪʘʥʦʚʠʪʴ 5,9é9,13%. 

 

 

ʈʠʩ. 4.24. ʈʦʟʧʦʜʽʣ ʪʝʦʨʝʪʠʯʥʦʛʦ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ 

ʝʥʪʘʣʴʧʽʾ ʫ ʧʝʨʰʦʤʫ ʟʝʨʥʦʩʭʦʚʠʱʽ 

 

 

ʈʠʩ. 4.25. ʈʦʟʧʦʜʽʣ ʪʝʦʨʝʪʠʯʥʦʛʦ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ 

ʝʥʪʘʣʴʧʽʾ ʫ ʜʨʫʛʦʤʫ ʟʝʨʥʦʩʭʦʚʠʱʽ. 
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4.7 ɺʠʩʥʦʚʢʠ ʜʦ 4 ʨʦʟʜʽʣʫ 

1. ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʧʦʰʫʢʦʚʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʚʠʟʥʘʯʝʥʦ 

ʨʘʮʽʦʥʘʣʴʥʽ ʤʝʞʽ ʚʘʨʽʶʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʪʘ ʷʢʽʩʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ 

ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʦʚʦʾ ʩʠʨʦʚʠʥʠ ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʪʘʪʠʩʪʠʯʥʠʡ ʭʘʨʘʢʪʝʨ 

ʚʠʭʽʜʥʠʭ ʟʥʘʯʝʥʴ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʧʦʩʦʙʫ ʟʙʝʨʽʛʘʥʥʷ 

ʟʝʨʥʦʚʦʾ ʩʠʨʦʚʠʥʠ. 

2. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥ̔  id-ʜʽʘʛʨʘʤʠ ʄʦʣʴʝʨʘ-ʈʘʤʟʽʥʘ ʦʪʨʠʤʘʥʦ ʩʝʨʽʶ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʛʨʘʬʦʘʥʘʣʽʪʠʯʥʠʭ ʢʨʠʚʠʭ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ, ʚʽʜʥʦʩʥʦʾ 

ʚʦʣʦʛʠ ʪʘ ʧʦʚʽʪʨʷ, ʱʦ ʻ ʙʘʟʠʩʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʫ ʟʤʽʥʽ ʝʥʪʘʣʴʧʽʾ ʪʘ ʚʦʣʦʛʦʚʤʽʩʪʫ 

ʟʝʨʥʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʥʘ ʧʨʦʪʷʟʽ ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʪʝʨʤʽʥʫ ʟʙʝʨʽʛʘʥʥʷ. 

3. ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ MATLAB ʚʩʪʘʥʦʚʣʝʥʦ ʟʘʣʝʞʥʦʩʪʽ ʦʪʨʠʤʘʥʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʨʦʟʧʦʜʽʣʽʚ ʧʦʢʘʟʥʠʢʽʚ ʰʧʘʨʫʚʘʪʦʩʪ̔, ʚʦʣʦʛʦʩʪʽ ʪʘ ʱʽʣʴʥʦʩʪʽ, 

ʱʦ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʛʥʦʟʫʚʘʪʠ ʚʤʽʩʪ ʢʣʝʡʢʦʚʠʥʠ ʚ ʟʝʨʥʦʚʽʡ ʤʘʩʽ ʟʘʣʝʞʥʦ 

ʚʽʜ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ ʾʾ ʟʙʝʨʽʛʘʥʥʷ. 

4. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʦʜʝʨʞʘʥʦ 

ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʫ ʚʠʛʣʷʜʽ ʤʥʦʞʠʥʥʦʾ ʨʝʛʨʝʩʽʾ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ, ʷʢʽ 

ʘʜʝʢʚʘʪʥʦ ʦʧʠʩʫʶʪʴ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʨʦʮʝʩ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʦʚʦʾ ʧʨʦʜʫʢʮʽʾ. 

ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʤʦʜʝʣʝʡ ʜʦʟʚʦʣʠʚ ʦʪʨʠʤʘʪʠ ʦʧʪʠʤʘʣʴʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʧʘʨʘʤʝʪʨʠ ʨʦʙʦʪʠ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ: ʚʦʣʦʛʽʩʪʴ ʦʙʨʦʙʣʶʚʘʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ 12,5...14 %; ʦʙ'ʻʤʥʘ ʧʦʜʘʯʘ ʧʦʚʽʪʨʷ 5200...5700 ʤ
3
/ʛʦʜ ʪʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʨʦʙʦʯʦʛʦ ʪʝʧʣʦʘʛʝʥʪʘ 7...11 
0
ʉ. ɿʘ ʜʘʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ ʚʤʽʩʪ 

ʢʣʝʡʢʦʚʠʥʠ ʧʨʠ ʜʦʚʛʦʪʨʠʚʘʣʦʤʫ ʟʙʝʨʽʛʘʥʥʽ ʩʪʘʥʦʚʠʪʠʤʝ 24 % ʟʘ ʝʥʝʨʛʦʚʠʪʨʘʪ 

9,15 ʢɺʪ/ʪ. 

5. ʇʨʦʚʝʜʝʥʦ ʷʢʽʩʥʫ ʦʮʽʥʢʫ ʭʣʽʙʦʧʝʢʘʨʩʴʢʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʝʨʥʘ ʟʘʣʝʞʥʦ 

ʚʜ̔ ʩʧʦʩʦʙʫ ʡʦʛʦ ʟʙʝʨʽʛʘʥʥʷ, ʷʢʘ ʟʘʩʚʽʜʯʠʣʘ, ʱʦ ʧʨʠ ʜʦʚʛʦʪʨʠʚʘʣʦʤʫ ʟʙʝʨʽʛʘʥʥʽ 

ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʝʛʫʣʴʦʚʘʥʠʡ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ, ʱʦ ʩʧʨʠʷʻ 

ʩʪʘʙʽʣʴʥʦʤʫ ʟʙʽʣʴʰʝʥʥʶ ʦʙ'ʻʤʫ ʪʘ ʧʦʢʨʘʱʝʥʥʶ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ  

ʭʣʽʙʦʙʫʣʦʯʥʦʾ ʧʨʦʜʫʢʮʽʾ. 

6. ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʚʠʷʚʣʝʥʦ ʨʦʟʙʽʞʥʽʩʪʴ, ʷʢʘ ʩʪʘʥʦʚʠʪʴ 5,2é9,13% ʜʣʷ ʨʦʙʦʯʦʛʦ ʨʝʞʠʤʫ, ʱʦ 

ʜʦʟʚʦʣʠʣʦ ʧʨʠʡʥʷʪʠ ʧʦʙʫʜʦʚʘʥʫ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʧʨʦʮʝʩʫ ʷʢ ʘʜʝʢʚʘʪʥʫ ʜʣʷ 

ʦʧʠʩʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʦʟʨʦʙʣʝʥʦʛʦ ʟʝʨʥʦʩʭʦʚʠʱʘ. 
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ʈʆɿɼɯʃ 5 

ʊɽʍʅɯʂʆïɽʂʆʅʆʄɯʏʅʀʁ ʊɸ ʌʋʅʂʎɯʆʅɸʃʔʅʆïɺɸʈʊɯʉʅʀʁ ɸʅɸʃɯɿ 

ʈʆɿʈʆɹʃɽʅʀʍ ʇʈʆʎɽʉɯɺ ʊɸ ʆɹʃɸɼʅɸʅʅʗ 

 

ʋ ʧʝʨʽʦʜ ʩʪʨʽʤʢʦʾ ʽʥʪʝʛʨʘʮʽʾ ʝʢʦʥʦʤʽʢʠ ʋʢʨʘʾʥʠ ʜʦ ʩʚʽʪʦʚʠʭ ʩʪʨʫʢʪʫʨ 

ʦʜʥʽʻʶ ʽʟ ʛʦʣʦʚʥʠʭ ʟʘʚʜʘʥʴ ʘʛʨʘʨʥʦʾ ʛʘʣʫʟʽ ʢʨʘʾʥʠ ʻ ʧʽʜʚʠʱʝʥʥʷ ʾʾ 

ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʦʩʪʽ. ʅʘ ʥʘʰ ʧʦʛʣʷʜ, ʥʘʡʙʽʣʴʰ ʩʫʪʪʻʚʠʤ ʯʠʥʥʠʢʦʤ, ʱʦ 

ʜʦʟʚʦʣʠʪʴ ʚʠʨʽʰʠʪʠ ʚʽʜʧʦʚʽʜʥʝ ʧʠʪʘʥʥʷ, ʻ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʟʙʝʨʽʛʘʥʥʷ 

ʧʨʦʜʫʢʮʽʾ. ʋ ʩʚʦʶ ʯʝʨʛʫ, ʮʝ ʜʦʟʚʦʣʠʪʴ  ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʪʨʘʪʠ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ 

ʧʨʦʜʫʢʮʽʾ, ʘ ʪʘʢʦʞ ʜʦʧʦʤʦʞʝ ʤʘʢʩʠʤʘʣʴʥʦ ʟʙʝʨʝʛʪʠ ʧʝʨʚʽʩʥʫ ʷʢʽʩʪʴ ʪʘ 

ʧʦʞʠʚʥʽʩʪʴ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ[57,90,127,156,163].  

ʄʠ ʧʨʦʧʦʥʫʻʤʦ ʟʘʩʪʦʩʫʚʘʪʠ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ 

ʤʦʜʝʨʥʽʟʦʚʘʥʝ ʟʝʨʥʦʩʭʦʚʠʱʝ ʟ ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʶ ʫʩʪʘʥʦʚʢʦʶ ,ʘ ʪʘʢʦʞ 

ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʝʞʠʤʠ ʦʙʨʦʙʢʠ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʥʘʤʠ ʪʝʭʥʦʣʦʛʽʷ ʦʭʦʣʦʜʞʫʚʘʥʥʷ ʟʝʨʥʘ ʜʦʟʚʦʣʠʪʴ 

ʛʦʩʧʦʜʘʨʩʪʚʘʤ: 

¶ ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʪʨʘʪʠ ʫ ʧʝʨʽʦʜ ʟʙʝʨʽʛʘʥʥʷ; 

¶ ʤʘʢʩʠʤʘʣʴʥʦ ʟʙʝʨʝʛʪʠ ʧʝʨʚʽʩʥʫ ʷʢʽʩʪʴ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʧʽʩʣʷ ʟʙʝʨʽʛʘʥʥʷ. 

ɸ ʮʝ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʧʨʠʟʚʝʜʝ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʛʦʩʧʦʜʘʨʩʪʚ. 

ʅʘʚʝʜʝʤʦ ʨʦʟʨʘʭʫʥʢʠ [4,11,22,41,57,90,92,156ɰ ʪʘ ʦʙˇʨʫʥʪʫʻʤʦ 

ʝʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʭʦʣʦʜʞʫʚʘʥʥʷ ʟʝʨʥʘ ʫ ʟʝʨʥʦʩʭʦʚʠʱʘʭ.  

 

5.1 ʈʦʟʨʘʭʫʥʦʢ ʦʩʥʦʚʥʠʭ ʪʝʭʥʽʢʦïʝʢʦʥʦʤʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

 

ʅʝʦʙʭʽʜʥʽ ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʥʷ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ ʨʦʟʨʘʭʫʻʤʦ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

ʂʚ = ʂʨ + ʂʤ + ʂʧ ,                                               (5.1) 

ʜʝ    ʂʨ ð ʚʘʨʪʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ, ʛʨʥ.; 

ʂʤ  ï ʚʘʨʪʽʩʪʴ ʤʦʥʪʘʞʫ ʦʙʣʘʜʥʘʥʥʷ, ʛʨʥ.; 

ʂʧ ð ʚʘʨʪʽʩʪʴ ʥʘʚʯʘʥʥʷ ʧʝʨʩʦʥʘʣʫ, ʛʨʥ.. 
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ɺʠʪʨʘʪʠ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ: 

ɽʚ = ʄʪʂʛʦʜ                                                 (5.2) 

ʜʝ    ʄʪ ï ʚʩʪʘʥʦʚʣʝʥʘ ʧʦʪʫʞʥʽʩʪʴ, ʢɺʪ; 

ʂʛʦʜ ï ʢʽʣʴʢʽʩʪʴ ʛʦʜʠʥ ʨʦʙʦʪʠ ʟʘ ʚʠʨʦʙʥʠʯʠʡ ʮʠʢʣ. 

ɺʘʨʪʽʩʪʴ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ: 

ɺʝʥ = ɽʚ ɺʦʜ ,                                                 (5.3) 

ʜʝ ɺʦʜ ï ʚʘʨʪʽʩʪʴ 1 ʢɺʪ-ʛʦʜ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʚʠʨʦʙʥʠʢʽʚ, ʛʨʥ. 

ɺʠʪʨʘʪʠ ʥʘ ʦʧʣʘʪʫ ʧʨʘʮʽ ʧʝʨʩʦʥʘʣʫ: 

ʆʧ= ʊʩʪ ʂʛʦʜ ʂʦ                                                     (5.4) 

ʜʝ    ʊʩʪ ï ʛʦʜʠʥʥʘ ʦʧʣʘʪʘ ʧʨʘʮʽ;  

ʂʛʦʜ ï ʢʽʣʴʢʽʩʪʴ ʛʦʜʠʥ ʨʦʙʦʪʠ ʫ ʚʠʨʦʙʥʠʯʠʡ ʮʠʢʣ;  

ʂʦ ï ʢʽʣʴʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʶʯʦʛʦ ʧʝʨʩʦʥʘʣʫ.  

ɸʤʦʨʪʠʟʘʮʽʡʥʽ ʚʽʜʨʘʭʫʚʘʥʥʷ  

ʩ

ʘ
ʉ

ʅ
%100

=  ,                                                  (5.5) 

ʜʝ      ʅʘ ï ʥʦʨʤʘ ʘʤʦʨʪʠʟʘʮʽʡʥʠʭ ʚʽʜʨʘʭʫʚʘʥʴ, %; 

100% ï ʚʽʜʩʦʪʦʢ ʙʘʣʘʥʩʦʚʦʾ ʚʘʨʪʦʩʪʽ ʟʘʩʦʙʫ ʚʠʨʦʙʥʠʮʪʚʘ; 

ʉʩ ï ʩʪʨʦʢ ʩʣʫʞʙʠ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʟʘʩʦʙʫ ʚʠʨʦʙʥʠʮʪʚʘ (ʟʘ ʪʝʭʥʽʯʥʠʤ 

ʧʘʩʧʦʨʪʦʤ). 

%100

ʘʚ
ʘ

ʅɹ
ʈ

Ö
= ,                                                   (5.6) 

ʜʝ       ʈʘ ï ʨʽʯʥʠʡ ʨʦʟʤʽʨ ʘʤʦʨʪʠʟʘʮʽʡʥʠʭ ʚʽʜʨʘʭʫʚʘʥʴ, ʛʨʥ.; 

ɹʚ ï ʙʘʣʘʥʩʦʚʘ ʚʘʨʪʽʩʪʴ ʟʘʩʦʙʫ ʚʠʨʦʙʥʠʮʪʚʘ, ʛʨʥ.; 

ʅʘ ï ʥʦʨʤʘ ʘʤʦʨʪʠʟʘʮʽʡʥʠʭ ʚʽʜʨʘʭʫʚʘʥʴ, %. 

ʆʙʩʷʛ ʧʨʦʜʫʢʮʽʾ ʧʽʩʣʷ ʟʙʝʨʽʛʘʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʪʨʘʪ. 

vtkVV Ö=¡ ,                                      (5.7) 

ʜʝ       V ï ʧʝʨʚʽʩʥʠʡ ʦʙʩʷʛ ʧʨʦʜʫʢʮʽʾ, ʟʘʢʣʘʜʝʥʦʾ ʥʘ ʟʙʝʨʽʛʘʥʥʷ, ʪ; 



 125 

Kvt ïʢʦʝʬʽʮʽʻʥʪ ʚʪʨʘʪ ʫ ʧʨʦʮʝʩʽ ʟʙʝʨʽʛʘʥʥʷ, %. 

ɽʬʝʢʪ ʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ, ʪ.: 

Vôʝ = Vôʧʨ ï  Vôʙ,                                          (5.8) 

Vôʧʨ ï ʦʙʩʷʛ ʧʨʦʜʫʢʮʽʾ ʧʽʩʣʷ ʟʙʝʨʽʛʘʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʪʨʘʪ (ʧʨʦʝʢʪʥʠʡ) 

 Vôʙ ï ʦʙʩʷʛ ʧʨʦʜʫʢʮʽʾ ʧʽʩʣʷ ʟʙʝʨʽʛʘʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʪʨʘʪ (ʙʝʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ) 

ʇʨʠʙʫʪʦʢ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʜʫʢʮʽʾ ʧʽʩʣʷ ʟʙʝʨʽʛʘʥʥʷ. 

ʚʨ ʉɺʇ -= ,                                        (5.9) 

ʜʝ       ɺʨ ï ʚʠʨʫʯʢʘ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ, ʛʨʥ.; 

ʉʚ ï ʧʦʚʥʽ ʚʠʪʨʘʪʠ, ʛʨʥ.. 

ɺʨ = VôĀʎ ʨ ,                                           (5.10) 

Vô ï ʦʙʩʷʛ ʧʨʦʜʫʢʮʽʾ ʧʽʩʣʷ ʟʙʝʨʽʛʘʥʥʷ, ʪ; 

 ʎ ʨ ï ʮʽʥʘ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʜʫʢʮʽʾ, ʛʨʥ.. 

ʈʦʟʨʘʭʫʥʦʢ ʜʦʜʘʪʢʦʚʦʾ ʚʠʨʫʯʢʠ, ʟʘ ʨʘʭʫʥʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫʩʪʘʪʢʫʚʘʥʥʷ. 

ɺʨʜ = ɺʨʧʨ ï ɺʨʙ,                                       (5.11) 

ʜʝ       ɺʨʧʨ ï ʚʠʨʫʯʢʘ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ (ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʦʙʣʘʜʥʘʥʥʷ), ʛʨʥ.; 

ɺʨʙ ï ʚʠʨʫʯʢʘ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ (ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ), ʛʨʥ.. 

ʈʦʟʨʘʭʫʥʦʢ ʜʦʜʘʪʢʦʚʦʛʦ ʧʨʠʙʫʪʢʫ, ʟʘ ʨʘʭʫʥʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫʩʪʘʪʢʫʚʘʥʥʷ. 

ʇ ʜ=  ʇʧʨ ï ʇʙ,                                         (5.12) 

ʇʧʨ ï ʧʨʠʙʫʪʦʢ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʜʫʢʮʽʾ ʧʽʩʣʷ ʟʙʝʨʽʛʘʥʥʷ(ʧʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʦʙʣʘʜʥʘʥʥʷ), ʛʨʥ.; 

ʇʙ ï ʧʨʠʙʫʪʦʢ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʜʫʢʮʽʾ ʧʽʩʣʷ ʟʙʝʨʽʛʘʥʥʷ (ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʦʙʣʘʜʥʘʥʥʷ), ʛʨʥ.. 

ʇʨʦʚʝʜʝʤʦ ʧʽʜʩʪʘʥʦʚʢʫ ʫ (5.12) ʧʦʢʘʟʥʠʢʽʚ (5.9), ʦʪʨʠʤʘʻʤʦ: 

ʇ ʜ=  (ɺʨʧʨ ïʉʚ ) ï (ɺʨʙ ïʉʚ ) = ɺʨʧʨ ï ɺʨʙ = ɺʨʜ          (5.13) 

ʆʪʞʝ, ʷʢ ʧʦʢʘʟʘʣʠ ʨʦʟʨʘʭʫʥʢʠ, ʜʦʜʘʪʢʦʚʠʤ ʧʨʠʙʫʪʢʦʤ ʻ ʧʦʢʘʟʥʠʢ. ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʜʦʜʘʪʢʦʚʫ ʚʠʨʫʯʢʫ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ, ʟʦʢʨʝʤʘ ʮʝ ʻ ʦʙʩʷʛ ʚʪʨʘʯʝʥʦʾ 

ʧʨʦʜʫʢʮʽʾ ʫ ʧʝʨʽʦʜ ʟʙʝʨʽʛʘʥʥʷ. ʋ ʩʚʦʶ ʯʝʨʛʫ, ʧʨʦʚʽʚʰʠ ʘʥʘʣʦʛʽʯʥʫ ʧʽʜʩʪʘʥʦʚʢʫ 

ʫ (5.11) ʧʦʢʘʟʥʠʢʽʚ (5.7), (5.8), (5.10) ʦʪʨʠʤʘʻʤʦ: 

ɺʨʜ =[(V Ā kvt(125ʨʥ)) Ā ʎ ʨ ï(V Ā kvt(b)) Ā ʎ ʨ] ,                   (5.14) 

ɺʨʜ =V Ā ʎ ʨ Ā (kvt(125ʨʥ) ï kvt(b) ) ,                            (5.15) 
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kvtʜ = kvt(126ʨʥ) ï kvt(b) ,                                      (5.16) 

                ɺʨʜ =VĀʎ ʨĀkvtʜ ,                                              (5.17) 

ʜʝ kvtʜ  ï ʢʦʝʬʽʮʽʻʥʪ ʨʝʘʣʴʥʦʛʦ ʟʤʝʥʰʝʥʥʷ ʚʪʨʘʪ  ʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫʩʪʘʪʢʫʚʘʥʥʷ.  

ɺʽʜʧʦʚʽʜʥʦ ʜʦʜʘʪʢʦʚʠʡ ʧʨʠʙʫʪʦʢ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ: 

ʇ ʜ = VĀʎ ʨĀkvtʜ   ,                                      (5.18) 

ʆʮʽʥʢʘ ʨʽʯʥʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʝʬʝʢʪʫ: 

ɽʝʬ= ʇʜ ï (ɺʝʥï ʆʧ ï ʈʘ )                                    (5.19) 

ʜʝ       ʇʜ ï ʜʦʜʘʪʢʦʚʠʡ ʧʨʠʙʫʪʦʢ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ, ʛʨʥ.;. 

ɺʝʥ  ï ʚʘʨʪʽʩʪʴ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʛʨʥ.; 

ʆʧ ï ʦʧʣʘʪʘ ʧʨʘʮʽ, ʛʨʥ.; 

ʈʘ  ï ʨʽʯʥʠʡ ʨʦʟʤʽʨ ʘʤʦʨʪʠʟʘʮʽʡʥʠʭ ʚʽʜʨʘʭʫʚʘʥʴ, ʛʨʥ.. 

ʊʝʨʤʽʥ ʦʢʫʧʥʦʩʪʽ: 

ʝʬ

ʚ
ʦ
ɽ

ʂ
ʊ=   .                               (5.20) 

ʜʝ         ʂʚ ï ʢʘʧʽʪʘʣʴʥʽ ʚʢʣʘʜʝʥʥʷ,ʛʨʥ.; 

ɽʝʬ ï ʨ̔ ʯʥʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ,ʛʨʥ.. 

ʇʨʦʝʢʪʥʦ-ʢʦʰʪʦʨʠʩʥʘ ʦʮʽʥʢʘ ʨʦʟʨʦʙʣʝʥʦʛʦ ʧʨʦʝʢʪʫ ʥʘʚʝʜʝʥʘ ʫ ʪʘʙʣʠʮʽ 5.1 

ʟʘ ʨʠʥʢʦʚʠʤʠ ʮʽʥʘʤʠ ʥʘ ʧʦʯʘʪʦʢ 2014 ʨʦʢʫ. 

ʊʘʙʣʠʮʷ 5.1 

ʅʝʦʙʭʽʜʥʽ ʤʘʪʝʨʽʘʣʠ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʦʟʨʦʙʢʠ, ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʤʦʥʪʘʞʫ ʪʘ ʦʧʣʘʪʠ ʧʨʘʮʽ ʨʦʙʽʪʥʠʢʽʚ. 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʎʽʥʘ,ʛʨʥ. 

ɹʝʪʦʥ 63360 

ʈʝʰʽʪʢʘ 37500 

ɸʥʛʘʨ 136800 

ʆʭʦʣʦʜʞʫʚʘʣʴʥʘ ʫʩʪʘʥʦʚʢʘ 200000 

ʂʨʽʧʣʝʥʥʷ ʜʣʷ ʞʦʨʩʪʢʦʩʪʽ 5000 

ɿʚʘʨʶʚʘʣʴʥʽ ʨʦʙʦʪʠ 2000 

ɿʘʣʠʚʢʘ ʙʝʪʦʥʫ 3500 
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ɼʘʣʽ ʥʘʚʝʜʝʤʦ ʽʥʰʫ ʥʝʦʙʭʽʜʥʫ ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʨʦʙʢʠ (ʪʘʙʣ. 5.2). 

ʊʘʙʣʠʮʷ 5.2 

ɺʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʎʽʥʘ 

ɽʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʜʚʠʛʫʥʽʚ, ʢɺʪĿʛʦʜ 19 

ʊʘʨʠʬʥʘ ʩʪʘʚʢʘ ʦʧʣʘʪʠ ʧʨʘʮʽ, ʛʨʥ/ʛʦʜ 40 

ɹʘʟʦʚʽ ʚʪʨʘʪʠ ʧʨʦʜʫʢʮʽʾ, ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ, % 5 

ɺʪʨʘʪʠ ʧʨʦʜʫʢʮʽʾ, ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʦʙʣʘʜʥʘʥʥʷ, % 0,25 

ʆʙʩʷʛ ʧʨʦʜʫʢʮʽʾ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ, ʪ 300 

ɿʤʽʥʘ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʫ ʧʨʦʮʝʩʽ ʟʙʝʨʽʛʘʥʥʷ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ 

ʦʙʩʷʛ ʧʨʦʜʫʢʮʽʾ ʧʝʨʚʽʩʥʦʛʦ ʚʠʛʣʷʜʫ,% 60 

ʦʙʩʷʛ ʧʨʦʜʫʢʮʽʾ ʧʦʥʠʞʝʥʦʾ ʷʢʦʩʪʽ,% 40 

ɿʤʽʥʘ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʫ ʧʨʦʮʝʩʽ ʟʙʝʨʽʛʘʥʥʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʦʙʣʘʜʥʘʥʥʷ: 

ʦʙʩʷʛ ʧʨʦʜʫʢʮʽʾ ʧʝʨʚʽʩʥʦʛʦ ʚʠʛʣʷʜʫ,% 99,5 

ʦʙʩʷʛ ʧʨʦʜʫʢʮʽʾ ʧʦʥʠʞʝʥʦʾ ʷʢʦʩʪʽ,% 0,5  

 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʥʘʤʠ ʤʝʪʦʜʠʢʠ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʦʟʨʦʙʢʠ ʥʘʚʝʜʝʤʦ ʟʘʛʘʣʴʥʽ ʨʦʟʨʘʭʫʥʢʠ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʬʦʨʤʫʣʫ (5.1) ʪʘ ʚʠʭʽʜʥʽ ʜʘʥʽ ʪʘʙʣʠʮʽ 5.1, ʦʮʽʥʠʤʦ 

ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʥʷ. 

ɿʘʛʘʣʴʥʽ ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʥʷ ʧʦ ʨʝʘʣʽʟʘʮʽʾ ʥʘʰʦʛʦ ʧʨʦʝʢʪʫ ʩʢʣʘʜʫʪʴ 448160 

ʛʨʥ. (ʂʚ = 448160 ʛʨʥ.) 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʪʘʙʣʠʮʽ 5.2, ʟʘʛʘʣʴʥʘ ʪʨʠʚʘʣʽʩʪʴ ʨʦʙʦʪʠ ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʾ 

ʫʩʪʘʥʦʚʢʠ ʟʘ 6 ʤʽʩʷʮʽʚ ʟʙʝʨʽʛʘʥʥʷ ʩʢʣʘʜʝ 146 ʛʦʜ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʬʦʨʤʫʣʫ (5.2) ʦʮ̔ʥʠʤʦ ʚʠʪʨʘʪʠ ʩʧʦʞʠʪʦʾ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ï 2747 ʢɺʪ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʬʦʨʤʫʣʫ (5.3) ʦʮʽʥʠʤʦ ʚʘʨʪʽʩʪʴ ʩʧʦʞʠʪʦʾ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʚʨʘʭʦʚʫʶʯʠ, ʱʦ ʚʘʨʪʽʩʪʴ 1 ʢɺʪĿʛʦʜ ʥʘ 30.04.2014 ʨʦʢʫ  ʜʣʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʚʠʨʦʙʥʠʢʽʚ ʩʢʣʘʜʘʻ 0,95 ʛʨʥ. ( ɺʝʥ =   2635 ʛʨʥ.) 

ɿʘ ʬʦʨʤʫʣʦʶ (5.4) ʦʮʽʥʠʤʦ ʚʠʪʨʘʪʠ ʥʘ ʦʧʣʘʪʫ ʧʨʘʮʽ ʦʙʩʣʫʛʦʚʫʶʯʦʛʦ 
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ʧʝʨʩʦʥʘʣʫ, ʚʨʘʭʦʚʫʶʯʠ ʟʘʛʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʛʦʜʠʥ ʨʦʙʦʪʠ = 146 ʛʦʜ ʪʘ 

ʪʘʨʠʬʥʫ ʩʪʘʚʢʫ ʦʧʣʘʪʠ ʧʨʘʮʽ ʦʧʣʘʪʫ ʧʨʘʮʽ = 40 ʛʨʥ.,  ʆʧ = 5480 ʛʨʥ. 

ʇʨʦʚʝʜʝʤʦ ʨʦʟʨʘʭʫʥʦʢ ʥʦʨʤʠ ʘʤʦʨʪʠʟʘʮʽʡʥʠʭ ʚʽʜʨʘʭʫʚʘʥʴ ʟʘ ʬʦʨʤʫʣʦʶ 

(5.5), ʚʨʘʭʦʚʫʶʯʠ, ʱʦ ʟʘʧʣʘʥʦʚʘʥʠʡ ʪʝʨʤʽʥ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʙʣʘʜʥʘʥʥʷ ʜʦ ʧʦʚʥʦʛʦ 

ʚʽʜʰʢʦʜʫʚʘʥʥʷ ʡʦʛʦ ʧʝʨʚʽʩʥʦʾ ʙʘʣʘʥʩʦʚʦʾ ʚʘʨʪʦʩʪʽ ï 14 ʨʦʢʽʚ, ʦʪʨʠʤʘʻʤʦ: ʅʘ = 

7,14%. 

ɼʘʣʽ ʟʘ ʬʦʨʤʫʣʦʶ (5.6) ʨʦʟʨʘʭʫʻʤʦ ʨʽʯʥʠʡ ʨʦʟʤʽʨ ʘʤʦʨʪʠʟʘʮʽʡʥʠʭ 

ʚʽʜʨʘʭʫʚʘʥʴ, ʚʨʘʭʦʚʫʶʯʠ, ʱʦ ʧʝʨʚʽʩʥʘ ʙʘʣʘʥʩʦʚʘ ʚʘʨʪʽʩʪʴ ʩʧʽʚʧʘʜʘʻ ʟ 

ʧʦʯʘʪʢʦʚʠʤʠ ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʥʷʤʠ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʘʰʦʾ ʨʦʟʨʦʙʢʠ. 

ʆʪʨʠʤʘʻʤʦ : .,32011
%100

14,7448160
ʛʨʥʈʘ =

Ö
=  

ʇʨʦʚʝʜʝʤʦ ʦʮʽʥʢʫ ʧʨʠʙʫʪʢʦʚʦʩʪʽ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʪʘ ʚʨʘʭʦʚʫʶʯʠ, ʱʦ ʥʘ 

ʟʙʝʨʽʛʘʥʥʷ ʧʣʘʥʫʻʪʴʩʷ ʟʘʢʣʘʜʘʪʠ ʧʰʝʥʠʮʶ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʠʥʢʦʚʠʭ ʮʽʥ ʟʘ 2013ï

2014 ʨʽʢ, ʩʝʨʝʜʥʷ ʮʽʥʘ ʨʝʘʣʽʟʘʮʽʾ 1 ʪ ʧʨʦʜʫʢʮʽʾ 2ï3 ʢʣʘʩʫ ï 3500 ʛʨʥ, ʮʽʥʘ 

ʨʝʘʣʽʟʘʮʽʾ 1 ʪ ʧʨʦʜʫʢʮʽʾ 4ï5 ʢʣʘʩʫ 2200 ʛʨʥ. 

ɿʘ ʬʦʨʤʫʣʦʶ (5.7) ʨʦʟʨʘʭʫʻʤʦ ʦʙʩʷʛ ʧʨʦʜʫʢʮʽʾ ʧʽʩʣʷ ʟʙʝʨʽʛʘʥʥʷ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʚʪʨʘʪ, ʟʘ ʙʘʟʦʚʠʤ ʚʘʨʽʘʥʪʦʤ ï V'ʙ  (ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ) ʪʘ 

ʟʘ ʧʨʦʝʢʪʥʠʤ ( ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʦʙʣʘʜʥʘʥʥʷ) ï V'ʧʨ. ʆʪʨʠʤʘʻʤʦ: 

V'ʙ = 300Ā0,95 = 285 ʪ; 

V'ʧʨ = 300Ā0,9975 = 299,25 ʪ. 

ɿʘ ʬʦʨʤʫʣʦʶ (5.8) ʨʦʟʨʘʭʫʻʤʦ ʝʬʝʢʪ ʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ : 

V'ʝ = 299,25 ï 285 = 14,25 ʪ 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʬʦʨʤʫʣʠ (5.9) ï (5.14) ʨʦʟʨʘʭʫʻʤʦ ʜʦʜʘʪʢʦʚʠʡ 

ʧʨʠʙʫʪʦʢ, ʟʘ ʨʘʭʫʥʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫʩʪʘʪʢʫʚʘʥʥʷ. 

ʉʧʦʯʘʪʢʫ ʦʮʽʥʠʤʦ ʦʙʩʷʛ ʪʘ ʚʘʨʪʽʩʪʴ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʙʫʜʝ ʨʝʘʣʽʟʦʚʘʥʘ ʟʘ 

ʩʝʨʝʜʥʴʦʶ ʮʽʥʦʶ 1 ʪ ʧʨʦʜʫʢʮʽʾ ï 3500 ʛʨʥ. 

ɺʽʜʧʦʚʽʜʥʦ ʟʘ ʧʨʦʝʢʪʥʠʤ ʚʘʨʽʘʥʪʦʤ : 

V' ʧʨ = 299,25Ā0,995 = 297,75 ʪ; 

ɺ'ʨ =  297,75Ā3500 = 1042138 ʛʨʥ. 

ɿʘ ʙʘʟʦʚʠʤ ʚʘʨʽʘʥʪʦʤ 

V' ʧʨ = 285Ā0,6 = 171 ʪ; 
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ɺ'ʨ =  283,475Ā3500 = 598500 ʛʨʥ. 

ʆʮʽʥʠʤʦ ʦʙʩʷʛ ʪʘ ʚʘʨʪʽʩʪʴ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʙʫʜʝ ʨʝʘʣʽʟʦʚʘʥʘ ʟʘ ʩʝʨʝʜʥʴʦʶ 

ʮʽʥʦʶ 1 ʪ ʧʨʦʜʫʢʮʽʾ ï 2200 ʛʨʥ 

V' ʧʨ = 299,25Ā0,005 = 1,5 ʪ; 

ɺ'ʨ = 1,5 2200 = 3291 ʛʨʥ. 

ɿʘ ʙʘʟʦʚʠʤ ʚʘʨʽʘʥʪʦʤ 

V' ʧʨ = 285 0,4 = 114 ʪ; 

ɺ'ʨ =  114 2200 = 250800 ʛʨʥ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʨʦʟʨʘʭʫʥʢʽʚ, ʟʘʛʘʣʴʥʘ ʚʠʨʫʯʢʘ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʥʦʛʦ ʪʘ 

ʙʘʟʦʚʦʛʦ ʚʘʨʽʘʥʪʽʚ ʩʢʣʘʜʝ : 

ɺʨʧʨ = 1042138 + 3291 = 1045429 ʛʨʥ. 

ɺʨʙ = 598500+ 250800 = 849300 ʛʨʥ. 

ʈʦʟʨʘʭʫʻʤʦ ʜʦʜʘʪʢʦʚʫ ʚʠʨʫʯʢʫ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ, ʟʘ ʨʘʭʫʥʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʫʩʪʘʪʢʫʚʘʥʥʷ ʟʘ ʬʦʨʤʫʣʦʶ (5.11) 

ɺʨʜ = 1045429 ï 849300 = 196130 ʛʨʥ. 

ʋ ʤʝʪʦʜʠʯʥʽʡ ʯʘʩʪʠʥʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʥʘʤʠ ʙʫʣʦ ʜʦʚʝʜʝʥʦ, ʱʦ 

ʜʦʜʘʪʢʦʚʽʡ ʧʨʠʙʫʪʦʢ ʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʻ ʨʽʚʥʠʤ ʜʦʜʘʪʢʦʚʽʡ ʚʠʨʫʯʮʽ 

ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ  (ʇ ʜ =   ɺʨʜ ), ʪʦʤʫ :  

ʇ ʜ =  196130 ʛʨʥ. 

ɼʘʣʽ ʧʨʦʚʝʜʝʤʦ ʦʮʽʥʢʫ ʨʽʯʥʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʝʬʝʢʪʫ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʬʦʨʤʫʣʫ (5.15). 

ɽʝʬ=  196130 ï (2635 +5480+32011) = 156004 ʛʨʥ. 

ɿʘʚʝʨʰʘʣʴʥʠʤ ʝʪʘʧʦʤ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʙʫʜʴ-ʷʢʦʾ 

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʨʦʟʨʦʙʢʠ ʻ ʨʦʟʨʘʭʫʥʦʢ ʪʝʨʤʽʥʫ ʦʢʫʧʥʦʩʪʽ ʟʘ ʬʦʨʤʫʣʦ  ʁ (5.16) 

ʜʣʷ ʡʦʛʦ ʦʙʯʠʩʣʝʥʥʷ. 

87,2
156004

448160
==ʦʊ ʨʦʢʽʚ

 
ɺʨʘʭʦʚʫʶʯʠ ʟʘʚʘʥʪʘʞʝʥʽʩʪʴ ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʾ ʫʩʪʘʥʦʚʢʠ (ʪʘʙʣʠʮʷ 5.2), 

ʾʾ ʤʦʞʣʠʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʢʦʦʧʝʨʘʪʠʚʥʠʡ ʩʧʦʩʽʙ, ʪʦʙʪʦ ʜʣʷ ʘʩʦʮʽʘʮʽʾ 

ʚʠʨʦʙʥʠʢʽʚ ʟʝʨʥʘ. ɼʦ ʩʢʣʘʜʫ ʘʩʦʮʽʘʮʽʾ ʚʠʨʦʙʥʠʢʽʚ ʤʦʞʫʪʴ ʚʭʦʜʠʪʠ ʚʽʜ 2 ʜʦ 7 

ʛʦʩʧʦʜʘʨʩʪʚ. ɿʨʦʟʫʤʽʣʦ, ʱʦ ʫ ʪʘʢʦʤʫ ʨʘʟʽ ʢʘʧʽʪʘʣʴʥʽ ʚʢʣʘʜʝʥʥʷ, ʧʦʪʦʯʥʽ 
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ʚʠʪʨʘʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʦʙʩʷʛʠ ʟʙʝʨʽʛʘʥʥʷ ʧʨʦʜʫʢʮʽʾ ʢʦʞʥʦʛʦ 

ʟ ʛʦʩʧʦʜʘʨʩʪʚ ʟʤʝʥʰʘʪʴʩʷ ʧʨʦʧʦʨʮʽʡʥʦ ʢʽʣʴʢʦʩʪʽ ʛʦʩʧʦʜʘʨʩʪʚ, ʱʦ ʫʚʽʡʜʫʪʴ ʜʦ 

ʩʢʣʘʜʫ ʘʩʦʮʽʘʮʽʾ.  

ʇʨʦʚʝʜʝʤʦ ʨʦʟʨʘʭʫʥʦʢ ʝʬʝʢʪʠʚʥʦʩʪʽ ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʴ ʫ ʨʘʟʽ 

ʢʦʦʧʝʨʘʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʚʽʜʩʪʘʥʽ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʫ ʨʘʜʽʫʩʽ 50 ʢʤ. ɺʽʜʧʦʚʽʜʥʦ, ʧʦʚʥʽ 

ʚʠʪʨʘʪʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷʤ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷʤ ʦʙʣʘʜʥʘʥʥʷ 

ʩʢʣʘʜʫʪʴ ʙʣʠʟʴʢʦ 12000 ʛʨʥ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʝʪʦʜʠʯʥʫ ʪʘ ʨʦʟʨʘʭʫʥʢʦʚʫ ʯʘʩʪʠʥʠ (ʜʣʷ 1ïʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ), ʧʨʦʚʝʜʝʤʦ ʚʽʜʧʦʚʽʜʥʽ ʨʦʟʨʘʭʫʥʢʠ. 

ʂʽʣʴʢʽʩʪʴ ʛʦʩʧʦʜʘʨʩʪʚ ï 2 

1. ʆʮʽʥʢʘ ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʴ  

ʂʚ = 448160 ï (200000/2) = 348160 ʛʨʥ. 

2. ʈʽʯʥʠʡ ʨʦʟʤʽʨ ʘʤʦʨʪʠʟʘʮʽʡʥʠʭ ʚʽʜʨʘʭʫʚʘʥʴ 

.24888
%100

14,7348160
ʛʨʥʈʘ =

Ö
=  

3. ʇʦʚʥʽ ʚʠʪʨʘʪʠ ʧʦʚ'ʷʟʘʥʽ ʟ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷʤ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷʤ 

ʦʙʣʘʜʥʘʥʥʷ 

ʇʚ = 12000 / 2 = 6000 ʛʨʥ. 

4. ʆʮʽʥʢʘ ʨʽʯʥʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʝʬʝʢʪʫ  

ɽʝʬ=   196130 ï (2635 +5480+24888+6000) = 157156 ʛʨʥ. 

5. ʊʝʨʤʽʥ ʦʢʫʧʥʦʩʪʽ 

22,2
157156

348160
==ʦʊ  ʨʦʢʽʚ. 

ʇʨʦʚʝʜʝʤʦ ʘʥʘʣʦʛʽʯʥʽ ʨʦʟʨʘʭʫʥʢʠ ʜʣʷ 3ïʭ, 4ïʭ, 5ïʪʠ, 6ïʪʠ ʪʘ 7ïʤʠ 

ʛʦʩʧʦʜʘʨʩʪʚ, ʱʦ ʙʫʜʫʪʴ ʢʦʦʧʝʨʘʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʭʦʣʦʜʞʫʚʘʣʴʥʫ 

ʫʩʪʘʥʦʚʢʫ. ɼʣʷ ʙʽʣʴʰʦʾ ʥʘʦʯʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʫ, ʧʨʝʜʩʪʘʚʠʤʦ ʾʭ ʫ 

ʚʠʛʣʷʜʽ ʨʠʩʫʥʢʫ 5.1. 

ʗʢ ʙʘʯʠʤʦ, ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʛʦʩʧʦʜʘʨʩʪʚ, ʱʦ ʢʦʦʧʝʨʘʪʠʚʥʦ 

ʧʣʘʥʫʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʙʣʘʜʥʘʥʥʷ, ʪʝʨʤʽʥ ʦʢʫʧʥʦʩʪʽ ʢʘʧʽʪʘʣʴʥʠʭ 

ʚʢʣʘʜʝʥʴ ʜʣʷ ʢʦʞʥʦʛʦ ʽʟ ʫʯʘʩʥʠʢʽʚ ʟʤʝʥʰʫʻʪʴʩʷ ʚʽʜ 2,87 ʨʦʢʽʚ ʧʨʠ 
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ʚʠʢʦʨʠʩʪʘʥʥʽ ʦʙʣʘʜʥʘʥʥʷ ʪʽʣʴʢʠ ʦʜʥʠʤ ʛʦʩʧʦʜʘʨʩʪʚʦʤ, ʜʦ 1,66 ʨʦʢʽʚ ʧʨʠ 

ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʽʡ ʢʽʣʴʢʦʩʪʽ ʫʯʘʩʥʠʢʽʚ.  

 

ʈʠʩ. 5.1 ʊʝʨʤʽʥ ʦʢʫʧʥʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʢʦʞʥʦʛʦ ʽʟ ʛʦʩʧʦʜʘʨʩʪʚ 

 

ɼʝʷʢʽ ʛʦʩʧʦʜʘʨʩʪʚʘ ʜʣʷ ʟʥʠʞʝʥʥʷ ʨʠʟʠʢʽʚ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ ʩʫʰʘʪʴ ʟʝʨʥʦ ʜʦ 

ʚʦʣʦʛʦʩʪʽ, ʥʠʞʯʝ ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ. ʆʜʥʘʢ ʪʘʢʘ ʩʪʨʘʪʝʛʽʷ ʥʝʛʘʪʠʚʥʦ ʧʦʟʥʘʯʘʻʪʴʩʷ 

ʥʘ ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʘʭ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʪʘʢ ʷʢ ʚʠʩʫʰʫʚʘʥʥʷ ʟʝʨʥʘ ʧʦʥʘʜ 

ʥʦʨʤʠ ʚʠʤʘʛʘʻ ʜʦʜʘʪʢʦʚʠʭ ʚʠʪʨʘʪ ʜʦʨʦʛʠʭ ʯʘʩʫ ʡ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʭʦʯʘ ʽ ʚʠʨʽʰʫʻ 

ʯʘʩʪʢʦʚʦ ʧʨʦʙʣʝʤʫ ʧʦʷʚʠ ʮʚʽʣʽ ʽ ʢʦʤʘʭ-ʰʢʽʜʥʠʢʽʚ. ʂʨʽʤ ʪʦʛʦ, ʪʘʢʝ ʟʝʨʥʦ ʚʪʨʘʯʘʻ 

ʫ ʚʘʟʽ, ʚʦʥʦ ʙʽʣʴʰ ʩʭʠʣʴʥʝ ʜʦ ʬʽʟʠʯʥʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ ʧʨʠ ʧʝʨʝʤʽʱʝʥʥʽ. ʊʦʤʫ 

ʜʣʷ ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʦʣʦʛʽʩʪʴ ʟʝʨʥʘ ʜʦʚʦʜʠʪʠ ʜʦ 

ʟʥʘʯʝʥʴ, ʙʣʠʟʴʢʠʭ ʜʦ ʦʧʪʠʤʘʣʴʥʠʭ, ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʢʦʥʪʨʦʣʴ 

ʟʝʨʥʦʚʦʾ ʤʘʩʠ. 

 

5.2 ɺʠʟʥʘʯʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʨʦʟʨʦʙʣʝʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ ʟʘ ʫʤʦʚʠ ʘʢʪʠʚʥʦʛʦ ʚʝʥʪʠʣʶʚʘʥʥʷ.  

 

ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʧʝʨʝʨʦʙʥʠʭ ʽ ʭʘʨʯʦʚʠʭ ʚʠʨʦʙʥʠʮʪʚ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʨʦʟʨʦʙʣʝʥʝ ʷʢ 

ʚʽʪʯʠʟʥʷʥʠʤʠ, ʪʘʢ ʽ ʟʘʢʦʨʜʦʥʥʠʤʠ ʥʘʫʢʦʚʮʷʤʠ.  

ʊʨʘʜʠʮʽʡʥʝ ʦʙʣʘʜʥʘʥʥʷ ʧʝʨʝʨʦʙʥʠʭ ʽ ʭʘʨʯʦʚʠʭ ʚʠʨʦʙʥʠʮʪʚ ʯʘʩʪʢʦʚʦ 

ʧʦʪʨʝʙʫʻ ʤʦʜʝʨʥʽʟʘʮʽʾ ʯʝʨʝʟ ʟʥʘʯʥʽ ʝʥʝʨʛʦʚʠʪʨʘʪʠ, ʤʝʪʘʣʦʻʤʥʽʩʪʴ ʪʦʱʦ. ɿ ʪʦʯʢʠ 
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ʟʦʨʫ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ, ʧʝʨʝʚʘʛʫ ʥʘʜʘʶʪʴ ʚʧʨʦʚʘʜʞʝʥʥʶ ʙʽʣʴʰ 

ʩʢʣʘʜʥʠʭ ʧʨʦʮʝʩʽʚ, ʧʨʦʪʝ ʨʽʟʢʦ ʟʤʝʥʰʫʻʪʴʩʷ ʨʫʯʥʘ ʧʨʘʮʷ, ʚʠʜʘʣʷʶʪʴʩ ̫ʟʘʡʚʽ 

ʦʧʝʨʘʮʽʾ.  

ʆʮʽʥʢʘ ʨʦʟʨʦʙʣʝʥʦʛʦ ʩʧʦʩʦʙʫ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ ʟʘ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʶ ʟʜʽʡʩʥʶʚʘʣʘʩʷ ʫ ʧʦʨ̔ʚʥʷʥʥʽ ʽʟ  ʢʣʘʩʠʯʥʠʤʠ 

ʩʧʦʩʦʙʘʤʠ ʟʙʝʨʽʛʘʥʥʷ  ʟ ʤʝʪʦʶ ʧʦʜʘʣʴʰʦʾ ʧʝʨʝʨʦʙʢʠ.  

ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʦʢʨʝʤʠʭ ʩʧʦʩʦʙʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʫʟʘʛʘʣʴʥʝʥʽ 

ʧʦʢʘʟʥʠʢʠ ʦʮʽʥʢʠ ʜʚʦʭ ʚʠʜʽʚ, ʱʦ ʚʠʟʥʘʯʘʣʠʩʴ ʷʢ ʩʝʨʝʜʥʻ ʛʝʦʤʝʪʨʠʯʥʝ ʚʽʜ 

ʦʢʨʝʤʠʭ ʦʮʽʥʦʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʘʣʝ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʦʜʥʦʛʦ ʽʟ ʥʠʭ ʙʫʣʠ 

ʚʨʘʭʦʚʘʥʽ ʩʪʫʧʝʥʽ ʚʘʛʦʤʦʩʪʽ ʦʢʨʝʤʠʭ ʧʦʢʘʟʥʠʢʽʚ [ 17, 20, 68].  

ʈʦʟʛʣʷʜʘʣʠ ʪʨʠ ʧʦʜʽʙʥʠʭ ʩʧʦʩʦʙʠ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ: ʟʙʝʨʽʛʘʥʥʷ ʫ 

ʚʠʩʫʰʝʥʦʤʫ ʩʪʘʥʽ, ʟʙʝʨʽʛʘʥʥʷ ʫ ʥʘʩʠʯʝʥʦʤʫ ʨʦʟʯʠʥʽ ʽʥʝʨʪʥʦʛʦ ʛʘʟʫ ʪʘ 

ʨʦʟʨʦʙʣʝʥʠʡ ʩʧʦʩʽʙ. ʋ ʷʢʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʨʽʚʥʷ 

ʨʦʟʨʦʙʣʝʥʦʛʦ ʩʧʦʩʦʙʫ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʚʤʽʩʪ ʢʣʝʡʢʦʚʠʥʠ (%), ʟʘʙʨʫʜʥʝʥʽʩʪʴ 

ʰʢʽʜʥʠʢʘʤʠ (%), ʟʘʛʘʣʴʥʘ ʝʥʝʨʛʦʥʘʩʠʯʝʥʽʩʪʴ ʢʦʤʧʣʝʢʩʫ (ɺʪ/ʢʛ), ʦʙôʻʤ, ʱʦ 

ʟʘʡʤʘʻ ʢʦʤʧʣʝʢʩ (ʤ
3
), ʦʨʽʻʥʪʦʚʥʘ ʮʽʥʘ (ʛʨʥ.) (ʪʘʙʣ. 5.3).  

ɿʘ ʧʝʨʰʠʤ ʩʧʦʩʦʙʦʤ ʫʟʘʛʘʣʴʥʝʥʠʡ ʧʦʢʘʟʥʠʢ ʦʮʽʥʢʠ ʚʠʟʥʘʯʘʻʤʦ ʪʘʢʠʤ 

ʯʠʥʦʤ [20,156] : 

n
n

I dddD ÖÖÖ= ...21 ,     (5.21) 

ʜʝ d1, d2...dn ï ʙʘʞʘʥʦʩʪʽ ʜʣʷ ʦʢʨʝʤʦ ʚʟʷʪʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴʩʷ: 

( )[ ]4/

exp
--

-= ix

i ed ,      (5.22) 

ʜʝ 
/

ix  ï ʟʥʘʯʝʥʥʷ ʢʦʞʥʦʛʦ ʽ ï ʛʦ ʧʦʢʘʟʥʠʢʘ ʟʘ ʙʝʟʨʦʟʤʽʨʥʦʶ ʰʢʘʣʦʶ 
/x .  

ɯʥʪʝʨʚʘʣʠ ʚʘʨʽʶʚʘʥʥʷ dmin, dmax (ʨʠʩ. 5.4) ʢʦʞʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʟʘʣʝʞʘʪʴ 

ʚʽʜ ʡʦʛʦ ʩʪʫʧʝʥʷ ʚʘʛʦʤʦʩʪʽ.  

ɿʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʭ ̔ ʧʝʨʝʥʦʩʠʤʦ ʥʘ ʙʝʟʨʦʟʤʽʨʥʫ ʰʢʘʣʫ ʭ
/
 ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʤʘʩʰʪʘʙʥʠʭ ʣʽʥʽʡʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ [20] : 

( )
( )//

minmax/

AB

ii
x

xx

xx
M

-

-
= ,      (5.23) 

ʜʝ minmax ii xix  ï ʚʽʜʧʦʚʽʜʥʦ ʤʘʢʩʠʤʘʣʴʥʝ ʪʘ ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ 

ʦʢʨʝʤʠʭ ʥʦʤʽʥʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʘʰʠʥ;  
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/

Bx  ï ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʙʝʟʨʦʟʤʽʨʥʦʾ ʰʢʘʣʠ ʭ
/ 
ʜʣʷ ʧʨʦʮʝʩʫ 

ʦʭʦʣʦʜʞʝʥʥʷ dmax=0,91;  

/

Ax  ï ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʙʝʟʨʦʟʤʽʨʥʦʾ ʰʢʘʣʠ ʭ
/
 ʜʣʷ ʧʨʦʮʝʩʫ 

ʦʭʦʣʦʜʞʝʥʥʷ dmin=0,2.  

ʇʨʠ ʮʴʦʤʫ ʟʥʘʯʝʥʥʷ 
/

Ax  ʽ 
/

Bx  ʚʠʟʥʘʯʘʻʤʦ ʟʘ ʬʦʨʤʫʣʘʤʠ [20] : 

( )[ ]max

/ lnln4 dxB --+= ,      (5.24) 

( )[ ]min

/ lnln4 dxA --+= .    (5.25) 

ʂʦʞʥʝ ʩʪʘʪʠʩʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʢʨʝʤʦʛʦ ʧʦʢʘʟʥʠʢʘ ʦʮʽʥʢʠ ʩʧʦʩʦʙʫ ʭ̔ 

ʧʝʨʝʚʦʜʠʤʦ ʚ ʤʘʩʰʪʘʙʥʽ ʟʥʘʯʝʥʥʷ ʰʢʘʣʠ ʟʘ ʪʘʢʦʶ ʤʝʪʦʜʠʢʦʶ[35]: 

 ï ʜʣʷ ʧʦʢʘʟʥʠʢʽʚ, ʟʙʽʣʴʰʝʥʥʷ ʷʢʠʭ ʧʦʢʨʘʱʫʻ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ 

ʩʧʦʩʦʙʫ (ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ): 

/

min//

x

iic
Ai

M

xx
xx

-
+= ,      (5.26) 

 ï ʜʣʷ ʧʦʢʘʟʥʠʢʽʚ, ʟʙʽʣʴʰʝʥʥʷ ʷʢʠʭ ʧʦʛʽʨʰʫʻ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ 

ʩʧʦʩʦʙʫ (ʧʠʪʦʤʽ ʝʥʝʨʛʦʚʠʪʨʘʪʠ ): 

/

min/

x

iic

Bi
M

xx
xx

-
-= ,      (5.27) 

ʜʝ ʭ̔ʩ ï ʩʪʘʪʠʩʪʠʯʥʝ ʟʥʘʯʝʥʥʷ -̔ʛʦ ʧʦʢʘʟʥʠʢʘ.  

ʇʽʩʣʷ ʯʦʛʦ ʟʥʘʭʦʜʠʤʦ ʚʩʽ ʙʘʞʘʥʦʩʪʽ di ʟʘ ʬʦʨʤʫʣʘʤʠ (5.28) ʪʘ (5.29), 

ʧʦʪʽʤ ʫʟʘʛʘʣʴʥʝʥʠʡ ID -ʡ ʧʦʢʘʟʥʠʢ ʟʘ ʬʦʨʤʫʣʦʶ (5.30). ʄʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ 

ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚʽʜʧʦʚʽʜʘʻ ʢʨʘʱʦʤʫ ʚʘʨʽʘʥʪʫ ʩʧʦʩʦʙʫ.  

ɸʥʘʣʦʛʽʯʥʦ ʧʝʨʰʦʤʫ ʩʧʦʩʦʙʫ, ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʧʦʢʘʟʥʠʢʘ 

ʜʨʫʛʦʛʦ ʚʠʜʫ ʢʦʞʥʠʡ ʦʢʨʝʤʠʡ ʧʦʢʘʟʥʠʢ ʧʝʨʝʪʚʦʨʶʻʤʦ ʚ ʙʝʟʨʦʟʤʽʨʥʫ ʚʝʣʠʯʠʥʫ 

ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʬʦʨʤʫʣʘʤʠ [98] : 

 ï ʜʣʷ ʧʦʢʘʟʥʠʢʽʚ, ʟʙʽʣʴʰʝʥʥʷ ʷʢʠʭ ʧʦʢʨʘʱʫʻ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ 

ʩʧʦʩʦʙʫ: 

( )( )( )maxminmaxmaxminmax / iiiiiiii xxxxdddd --Ö-+= ,   (5.28) 

 ï ʜʣʷ ʧʦʢʘʟʥʠʢʽʚ, ʟʙʽʣʴʰʝʥʥʷ ʷʢʠʭ ʧʦʛʽʨʰʫʻ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ 

ʩʧʦʩʦʙʫ: 

( )( )( )minmaxminmaxminmax / iiiiiiii xxxxdddd --Ö-+= ,   (5.29) 
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ʜʝ minmax, ii xx  ï ʛʨʘʥʠʯʥʽ ʟʥʘʯʝʥʥʷ ʦʢʨʝʤʠʭ ʧʦʢʘʟʥʠʢʽʚ;  

    maxmin , ii dd  ï ʙʝʟʨʦʟʤʽʨʥʽ ʦʮʽʥʢʠ ʧʦʢʘʟʥʠʢʘ (ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʤʠ 

ʧʨʠʡʥʷʣʠ 5max=id , 1min =id ).  

ʋʟʘʛʘʣʴʥʶʶʯʫ ʦʮʽʥʢʫ ʚʠʟʥʘʯʘʻʤʦ ʷʢ ʩʝʨʝʜʥʻ ʛʝʦʤʝʪʨʠʯʥʝ ʟʥʘʯʝʥʴ: 

ä
== Ô

=

n

i

i
i

a n

i

a

i

II dD 1

1

,      (5.30) 

ʜʝ a  ̔ï ʩʪʫʧʽʥʴ ʚʘʛʦʤʦʩʪʽ -̔ʪʦʛʦ ʧʦʢʘʟʥʠʢʘ.  

 

ʈʠʩ. 5.2 ʐʢʘʣʘ ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʽʻʥʪʘ ʧʝʨʝʚʘʛʠ (ʙʘʞʘʥʦʩʪʽ) 

 

ʉʪʫʧʽʥʴ ʚʘʛʦʤʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʚʠʟʥʘʯʘʻʤʦ ʤʝʪʦʜʦʤ ʛʨʘʥʠʯʥʠʭ ʽ 

ʥʦʤʽʥʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʟʘ ʬʦʨʤʫʣʦʶ [92,98]: 

( )ä -

-
=

n

i

i
i

q

q
a

1

1

1
,      (5.31) 

ʜʝ q  ̔ï ʯʘʩʪʢʘ ʧʦʢʨʘʝɦʥʥʷ -̔ʛʦ ʧʦʢʘʟʥʠʢʘ ʚ ʤʘʡʙʫʪʥʴʦʤʫ:  

ʽʥ

ʽʛʨ

i
ʈ

P
q = ;      (5.32) 

ʽʛʨ

iʥ
i
ʈ

P
q = ,      (5.33) 

ʜʝ ʈ̔ ʛʨ ï ʛʨʘʥʠʯʥʝ (ʧʨʦʛʥʦʟʦʚʘʥʝ) ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʟʘ -̔ʤ ʢʨʠʪʝʨʽʻʤ;  

     ʈ̔ ʥ ï ʥʦʤʽʥʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʟʘ -̔ʤ ʢʨʠʪʝʨʽʻʤ.  
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ʊʘʙʣʠʮʷ 5.3 

ɺʠʭʽʜʥʽ ʜʘʥʽ ʩʧʦʩʦʙʫ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ 

ʊʠʧ ʩʧʦʩʦʙʫ ʟʙʝʨʽʛʘʥʥʷ ɺʤʽʩʪ ʢʣʝʡʢʦʚʠʥʠ, % 
ɿʘʛʘʣʴʥʘ ʝʥʝʨʛʦʥʘʩʠʯʝʥʽʩʪʴ 

ʧʨʦʮʝʩʫ ʥʘ 100 ʪ, ʢɺʪ/ʢʛ 

ʆʙôʻʤ, ɦ ʦ ʟʘʡʤʘʻ 

ʢʦʤʧʣʝʢʩ, ʤ
3
 

ʆʨʽʻʥʪʦʚʥʘ ʮʽʥʘ, ʛʨʥ. 

ɸʢʪʠʚʥʝ ʚʝʥʪʠʣʶʚʘʥʥʷ 

 (ʨʦʟʨʦʙʣʝʥʠʡ) 
2,7 2747  2000 448160 

ɺʠʩʫʰʫʚʘʥʥʷ 2,3 3221 2000 450152 

ɺ ʽʥʝʨʪʥʦʤʫ ʛʘʟʽ 2,5 3753 2000 518876 

ʊʘʙʣʠʮʷ 5.4 

ʊʘʙʣʠʮʷ ʟʥʘʯʝʥʴ ʩʪʫʧʝʥʽʚ ʚʘʛʦʤʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ I ʚʠʜʫ 

ʊʠʧ ʩʧʦʩʦʙʫ ʟʙʝʨʽʛʘʥʥʷ 

ʊʝʭʥʽʢʦ- ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʧʦʢʘʟʥʠʢʠ  

1 2 3 4  

ɺʤʽʩʪ ʢʣʝʡʢʦʚʠʥʠ, % 

ɿʘʛʘʣʴʥʘ 

ʝʥʝʨʛʦʥʘʩʠʯʝʥʽʩʪʴ 

ʧʨʦʮʝʩʫ ʥʘ 100 ʪ, ʢɺʪ/ʢʛ 

ʆʙôʻʤ, ɦ ʦ ʟʘʡʤʘʻ 

ʢʦʤʧʣʝʢʩ, ʤ
3
 

ʆʨʽʻʥʪʦʚʥʘ ʮʽʥʘ, 

ʛʨʥ. 

 

ɸʢʪʠʚʥʝ ʚʝʥʪʠʣʶʚʘʥʥʷ 

 (ʨʦʟʨʦʙʣʝʥʠʡ) 
1 0,0000 0,5895 0,0000 0,0000  

ɺʠʩʫʰʫʚʘʥʥʷ 2 0,2007 0,1867 0,0000 0,1385  

ɺ ʽʥʝʨʪʥʦʤʫ ʛʘʟʽ 3 0,1984 0,1811 0,0000 0,1140  

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ 

ʚʘʛʦʤʦʩʪʽ ʜʣʷ ʽ-ʪʦʾ ʛʨʫʧʠ ʩʧʦʩʦʙʽʚ 

ʘʩʝʨ. 

 

0,1479 0,2393 

0,0000 

0,0887 1,0000 

 

 

 

1
3
5
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ʊʘʙʣʠʮʷ 5.5 

ʊʘʙʣʠʮʷ ʙʝʟʨʦʟʤʽʨʥʠʭ ʪʘ ʫʟʘʛʘʣʴʥʶʶʯʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ II  ʚʠʜʫ 

ʊʠʧ ʩʧʦʩʦʙʫ ʟʙʝʨʽʛʘʥʥʷ 

ʊʝʭʥʽʢʦ - ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʧʦʢʘʟʥʠʢʠ ʋʟʘʛʘʣʴʥʝʥ̔  

ʧʦʢʘʟʥʠʢʠ, D 

ʈ
ʝ
ʡ
ʪ
ʠ
ʥ
ʛ

 1 2 6 7 

ɺʤʽʩʪ ʢʣʝʡʢʦʚʠʥʠ, 

% 

ɿʘʛʘʣʴʥʘ 

ʝʥʝʨʛʦʥʘʩʠʯʝʥʽʩʪʴ 

ʧʨʦʮʝʩʫ ʥʘ 100 ʪ, 

ʢɺʪ/ʢʛ 

ʆʙôʻʤ, ɦ ʦ 

ʟʘʡʤʘʻ 

ʢʦʤʧʣʝʢʩ, ʤ
3
 

ʆʨʽʻʥʪʦʚʥʘ 

ʮʽʥʘ, ʛʨʥ. 

ɸʢʪʠʚʥʝ ʚʝʥʪʠʣʶʚʘʥʥʷ 

 (ʨʦʟʨʦʙʣʝʥʠʡ) 
1 1,0000 5,000 0,0000 5,0000 3,4580 1 

ɺʠʩʫʰʫʚʘʥʥʷ 2 1,0000 1,0000 0,0000 1,0000 1,4366 2 

ɺ ʽʥʝʨʪʥʦʤʫ ʛʘʟʽ 3 5,0000 3,0392 0,0000 3,0400 2,0823 3 

ʅʘʡʢʨʘʱʠʡ ʫʟʘʛʘʣʴʥʶʶʯʠʡ ʧʦʢʘʟʥʠʢ D=3,4580 

 

ʊʘʙʣʠʮʷ 5.6 

ʊʘʙʣʠʮʷ ʙʝʟʨʦʟʤʽʨʥʠʭ ʪʘ ʫʟʘʛʘʣʴʥʶʶʯʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ I ʚʠʜʫ 

ʊʠʧ ʩʧʦʩʦʙʫ ʟʙʝʨʽʛʘʥʥʷ 

ʊʝʭʥʽʢʦ - ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʧʦʢʘʟʥʠʢʠ ʋʟʘʛʘʣʴʥʝʥ̔  

ʧʦʢʘʟʥʠʢʠ, D 

ʈ
ʝ
ʡ
ʪ
ʠ
ʥ
ʛ

 1 2 6 7 

ɺʤʽʩʪ ʢʣʝʡʢʦʚʠʥʠ, 

% 

ɿʘʛʘʣʴʥʘ 

ʝʥʝʨʛʦʥʘʩʠʯʝʥʽʩʪʴ 

ʧʨʦʮʝʩʫ ʥʘ 100 ʪ, 

ʢɺʪ/ʢʛ 

ʆʙô̒ʤ, ʱʦ 

ʟʘʡʤʘʻ 

ʢʦʤʧʣʝʢʩ, ʤ
3
 

ʆʨʽʻʥʪʦʚʥʘ 

ʮʽʥʘ, ʛʨʥ. 

ɸʢʪʠʚʥʝ ʚʝʥʪʠʣʶʚʘʥʥʷ 

 (ʨʦʟʨʦʙʣʝʥʠʡ) 
1 0,7122 0,6767 0,0000 0,7084 0,6971 1 

ɺʠʩʫʰʫʚʘʥʥʷ 2 0,6379 0,5784 0,0000 0,6423 0,6365 2 

ɺ ʽʥʝʨʪʥʦʤʫ ʛʘʟʽ 3 0,6774 0,6212 0,0000 0,6773 0,6568 3 

 

1
3

6 
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ɿʘʣʝʞʥʦ ʚʽʜ ʥʘʧʨʷʤʢʫ ʧʦʢʨʘʱʝʥʥʷ ʧʦʢʘʟʥʠʢʘ, ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʪʫ ʯʠ 

ʽʥʰʫ ʬʦʨʤʫʣʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ q.̔ ʗʢʱʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʪʝʭʥʽʯʥʦʛʦ 

ʧʨʦʛʨʝʩʫ ʧʦʢʘʟʥʠʢ ʪʨʝʙʘ ʟʤʝʥʰʠʪʠ (ʥʘʧʨʠʢʣʘʜ, ʧʠʪʦʤʽ ʝʥʝʨʛʦʚʠʪʨʘʪʠ, ʦʙôʻʤ, 

ʱʦ ʟʘʡʤʘʻ ʩʠʨʦʚʠʥʘ, ʤʘʩʫ), ʪʦ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʬʦʨʤʫʣʫ (5.32), ʘ ̫ʢʦɦ ʮʽ 

ʧʦʢʘʟʥʠʢʠ ʪʨʝʙʘ ʟʙʽʣʴʰʠʪʠ (ʥʘʧʨʠʢʣʘʜ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ), ʪʦʜʽ 

ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʬʦʨʤʫʣʫ (5.33).  

ʋ ʷʢʦʩʪʽ ʥʦʤʽʥʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʩʝʨʝʜʥʽ ʩʪʘʪʠʩʪʠʯʥʽ 

ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʜʦʩʷʛʥʫʪʽ ʚ ʧʝʨʽʦʜ ʧʨʦʚʝʜʝʥʥʷ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ 

ʨʽʚʥʷ ʪʘ ʨʽʚʥʷ ʷʢʦʩʪʽ ʩʧʦʩʦʙʫ.  

ɻʨʘʥʠʯʥʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʚʠʟʥʘʯʘʻʤʦ, ʷʢ ʥʘʡʢʨʘʱʝ ʟʥʘʯʝʥʥʷ 

ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʜʣʷ ʛʨʫʧʠ ʩʧʦʩʦʙʽʚ, ʷʢʽ ʦʮʽʥʶʶʪʴʩʷ. ʋ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ 

ʩʪʫʧʝʥʽ ʚʘʛʦʤʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʮʽʥʢʠ ʣʠʰʝ 

ʜʘʥʦʾ ʛʨʫʧʠ ʩʧʦʩʦʙʽʚ (ʪʘʙʣ. 5.4). ʋ ʚʠʧʘʜʢʫ ʦʮʽʥʢʠ ʽʥʰʦʾ ʛʨʫʧʠ ʩʧʦʩʦʙʽʚ 

ʘʥʘʣʦʛʽʯʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʚʦʥʠ ʙʫʜʫʪʴ ʤʘʪʠ ʽʥʰʝ ʟʥʘʯʝʥʥʷ.  

ʆʮʽʥʢʫ ʪʝʭʥʽʯʥʦʛʦ ʨʽʚʥʷ ʨʦʟʨʦʙʣʝʥʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʜʝ ʨʝʘʣʽʟʦʚʘʥʠʡ 

ʦʭʦʣʦʜʞʫʚʘʣʴʥʠʡ ʩʧʦʩʽʙ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ ʟʘ ʧʨʝʜʩʪʘʚʣʝʥʠʤʠ ʫʟʘʛʘʣʴʥʝʥʠʤʠ 

ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʟʘʥʦʩʠʤʦ ʫ ʪʘʙʣʠʮʽ 5.5, 5.6. 

 

5.3 ɺʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʚʠʨʦʙʥʠʯʘ ʘʧʨʦʙʘʮʽʷ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʦʚʦʾ 

ʩʠʨʦʚʠʥʠ ʤʝʪʦʜʦʤ ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ 

 

ʌʽʟʠʯʥʘ ʦʩʦʙʘ ʧʽʜʧʨʠʻʤʝʮʴ ʐʝʚʯʠʢ ʆ.ʌ. ʧʽʜʧʨʠʻʤʩʪʚʦñʐʝʚʯʠʢò 

ʩ.ʊʝʨʧʽʥʥʷ ʄʝʣʽʪʦʧʦʣʴʩʴʢʦʛʦ ʨʘʡʦʥʫ ɿʘʧʦʨʽʟʴʢʦʾ ʦʙʣʘʩʪʽ ʨʦʟʪʘʰʦʚʘʥʝ ʥʘ 

ʧʽʚʜʝʥʥʦʤʫ ʩʭʦʜʽ ʋʢʨʘʾʥʠ ʫ ʟʦʥʽ, ʩʧʨʠʷʪʣʠʚʽʡ ʜʣʷ ʦʙʨʦʙʽʪʢʫ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ. ʎʝʥʪʨʘʣʴʥʘ ʩʘʜʠʙʘ ʨʦʟʪʘʰʦʚʘʥʘ ʫ ʩʝʣʽ 

ʊʝʨʧʽʥʥʷ. ɺʽʜʩʪʘʥʴ ʜʦ ʨʘʡʦʥʥʦʛʦ ʮʝʥʪʨʫ ʤʽʩʪʘ ʄʝʣʽʪʦʧʦʣʴ ï 17 ʢʤ, ʜʦ 

ʦʙʣʘʩʥʦʛʦ ʤʽʩʪʘ ɿʘʧʦʨʽʞʞʷ ï 140 ʢʤ. ɹʘʟʠ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʜʫʢʮʽʾ ʨʦʟʪʘʰʦʚʘʥʽ ʚ 

ʤʽʩʪʘʭ ʄʝʣʽʪʦʧʦʣʴ, ɿʘʧʦʨʽʞʞʷ. ʐʣʷʭʠ ʧʦ ʚʩʽʤ ʧʫʥʢʪʘʤ ʽ ʙʘʟʘʤ ʨʝʘʣʽʟʘʮʽʾ 

ʧʨʦʜʫʢʮʽʾ ʟ ʪʚʝʨʜʠʤ ʧʦʢʨʠʪʪʷʤ.  
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ɻʦʩʧʦʜʘʨʩʪʚʦ ʨʦʟʪʘʰʦʚʘʥʝ ʥʘ ʨʽʚʥʠʥʥʽʡ ʤʽʩʮʝʚʦʩʪʽ, ʪʦʤʫ ʧʦʚʝʨʭʥʷ 

ʟʝʤʣʝʚʠʢʦʨʠʩʪʘʥʥʷ ʷʚʣʷʻ ʩʦʙʦʶ ʨʽʚʥʠʥʫ. 

ɿʘ ʨʽʢ ʚ ʩʝʨʝʜʥʴʦʤʫ ʚʠʧʘʜʘʻ ʜʦ 400 ʤʤ ʦʧʘʜʽʚ. ʃʽʪʥʽ ʦʧʘʜʠ ʩʢʣʘʜʘʶʪʴ 

31% ʚʽʜ ʨʽʯʥʦʾ ʩʫʤʠ ʟ ʤʘʢʩʠʤʘʣʴʥʠʤʠ ʫ ʯʝʨʚʥʽ, ʣʠʧʥʽ ʤʽʩʷʮʷʭ. 

 ʆʩʥʦʚʥʠʤʠ ʜʣʷ ʟʝʤʣʝʨʦʙʩʪʚʘ ʻ ʦʩʽʥʥʴʦ-ʟʠʤʦʚʽ ʦʧʘʜʠ, ʣʽʪʥʽ ʣʠʰʝ 

ʧʦʧʦʚʥʶʶʪʴ ʟʘʧʘʩʠ ʚʦʣʦʛʠ ʫ ˇʨʫʥʪʽ.  

ɺʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ ʫʟʠʤʢʫ ʩʢʣʘʜʘʻ 75-80%, ʚʝʩʥʦʶ ʪʘ ʚʦʩʝʥʠ 

ï 35-75%, ʘ ʫʣʽʪʢʫ 25-30%. ʉʘʤʠʤ ʭʦʣʦʜʥʠʤ ʤʽʩʷʮʝʤ ʻ ʩʽʯʝʥʴ ʟ ʩʝʨʝʜʥʴʦʶ 

ʪʝʤʧʝʨʘʪʫʨʦʶ ï 7,4
0
ʉ, ʘ ʩʘʤʠʡ ʪʝʧʣʠʡ ʣʠʧʝʥʴ ʟ ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʦʶ 

ʪʝʤʧʝʨʘʪʫʨʦʶ +23,1
0
ʉ ʽ ʘʙʩʦʣʶʪʥʠʤ ʤʘʢʩʠʤʫʤʦʤ ʜʦ +38

0
ʉ. 

ˆʨʫʥʪ ʫ ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ ʧʨʦʤʝʨʟʘʻ ï ʚ ʩʝʨʝʜʥʴʦʤʫ ʜʦ 50-60 ʤʤ. 

ɺʽʜʪʘʚʘʥʥʷ ˇʨʫʥʪʫ ʰʚʠʜʢʝ. ʆʨʽʻʥʪʦʚʥʘ ʪʨʠʚʘʣʽʩʪʴ ʙʝʟʤʦʨʦʟʥʦʛʦ ʧʝʨʽʦʜʫ 

ʩʢʣʘʜʘʻ 160-175 ʜʥʽʚ.  

ʉʝʨʝʜʥʴʦʨʽʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʩʢʣʘʜʘʻ +8,3
0
ʉ. ʇʘʥʫʶʯʠʤʠ 

ʚʽʪʨʘʤʠ ʻ ʚʽʪʝʨ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʛʦ ʥʘʧʨʷʤʢʫ.  

ʉʠʣʴʥʽ ʽ ʪʨʠʚʘʣʽ ʚʽʪʨʠ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʫ ʟʠʤʦʚʠʡ ʽ ʚʝʩʽʥʥʽʡ ʧʝʨʽʦʜ, 

ʚʽʜʤʽʯʘʶʪʴʩʷ ʩʠʣʴʥʽ ʧʠʣʢʦʚʽ ʙʫʨʽ. ʈʝʣʴʻʬ ʧʦʣʽʚ ʨʽʚʥʠʡ, ʜʦʚʞʠʥʘ ʛʦʥʽʚ 

ʩʢʣʘʜʘʻ 600é1500 ʤ, ʱʦ ʻ ʙʣʘʛʦʧʨʠʻʤʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʶ ʰʠʨʦʢʦʟʘʭʚʘʪʥʠʭ 

ʪʘ ʰʚʠʜʢʽʩʥʠʭ ʘʛʨʝʛʘʪʽʚ. ɻʦʩʧʦʜʘʨʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ ʩʧʨʷʤʦʚʘʥʘ ʥʘ 

ʚʠʨʦʙʥʠʮʪʚʦ ʟʝʨʥʘ, ʦʚʦʯʽʚ. 

ʇʦʢʘʟʥʠʢʠ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ 5.7, 5.8. 

 ʊʘʙʣʠʮʷ 5.7 

ʉʪʨʫʢʪʫʨʘ ʟʝʤʝʣʴʥʠʭ ʫʛʽʜʴ 

ɺʠʜ ʩʽʣʴʛʦʩʧʫʛʽʜʴ ʇʣʦʱʘ, ʛʘ % ʚʽʜ ʦʨʘʥʢʠ 

ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ 2650 100% 

ʉʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʫʛʽʜʜʷ 2478 93,5% 

ʆʨʘʥʢʘ  2424 91,5% 
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 ʊʘʙʣʠʮʷ 5.8 

ʇʦʩʽʚʥʽ ʧʣʦʱʽ ʦʩʥʦʚʥʠʭ ʢʫʣʴʪʫʨ ʪʘ ʾʭ ʚʨʦʞʘʡʥʽʩʪʴ. 
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1 2 3 4 5 6 7 8 9 10 

ɿʝʨʥʦʚʽ-ʟʝʨʥʦʙʦʙʦʚʽ 

ʇʰʝʥʠʮʷ 

ʦʟʠʤʘ 
754 3,2 2412,8 739 1,95 1862,5 643 1,85 1189,6 

ʗʯʤʽʥʴ 

ʷʨʦʚʠʡ 
350 2,5 875 270 2,25 607,5 285 1,83 522,6 

ʆʚʝʩ  170 2,1 357 140 1,68 235,2 156 1,85 288,6 

ʂʫʢʫʨʫʜʟʘ 

ʥʘ ʟʝʨʥʦ 
210 4,8 1008 235 4,1 963,5 240 4,9 1176 

ʉʦʥʷʰʥʠʢ  400 2,1 840 610 1,89 1152,9 700 2,05 1435 

ʂʦʨʤʦʚʽ ʢʫʣʴʪʫʨʠ 

ʂʫʢʫʨʫʜʟʘ 

ʥʘ ʩʠʣʦʩ 
310 9,8 3038 270 8,7 2349 195 10,1 1969,5 

ɹʘʛʘʪʦʨʽʯʥʽ  

ʅʘ ʩʽʥʦ 120 1,8 216 90 1,95 175,5 110 2,3 253 

ʅʘ ʟʝʣʝʥʠʡ 

ʢʦʨʤ 
110 2,0 220 70 2,5 175 95 2,6 247 

 

ɿʛʽʜʥʦ ʟ ʪʘʙʣʠʮʝʶ 5.8. ʟʘ ʦʩʪʘʥʥʽ ʪʨʠ ʨʦʢʠ ʚʨʦʞʘʾ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ 

ʩʢʣʘʜʘʶʪʴ 1,83 ʪ/ʛʘ, ʩʦʥʷʰʥʠʢʫ 20,5 ʮ/ʛʘ, ʢʫʢʫʨʫʜʟʠ ʥʘ ʟʝʨʥʦ 4,9 ʪ/ʛʘ, 

ʢʫʢʫʨʫʜʟʠ ʥʘ ʩʠʣʦʩ 10,1 ʮ/ʛʘ. ɻʦʣʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʪʘʢʦʾ ʚʨʦʞʘʡʥʦʩʪʽ ʻ 

ʥʝʜʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ ʜʦʙʨʠʚ, ʧʦʨʫʰʝʥʥʷ ʫ ʪʝʭʥʦʣʦʛʽʾ ʟʙʝʨʽʛʘʥʥʷ. 
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5.4 ʈʝʢʦʤʝʥʜʘʮʽʾ, ʱʦʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʝʨʥʦʩʭʦʚʠʱʘ ʚ ʛʦʩʧʦʜʘʨʩʪʚʦ  

 

ɺʠʨʦʱʝʥʠʡ ʚʨʦʞʘʡ ʧʦʪʨʽʙʥʦ ʥʝ ʪʽʣʴʢʠ ʟʙ̔ʨʘʪʠ, ʘʣʝ ʡ ʟʘʙʝʟʧʝʯʠʪʠ ʡʦʛʦ 

ʥʘʜʽʡʥʝ ʟʙʝʨʽʛʘʥʥʷ. ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʧʩʫʚʘʥʥʶ ʟʝʨʥʘ ʡʦʛʦ ʤʦʞʣʠʚʦ 

ʢʦʥʩʝʨʚʫʚʘʪʠ ʟʘ ʨʘʭʫʥʦʢ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʟʝʨʥʦ 

ʚʝʥʪʠʣʶʶʪʴ ʦʭʦʣʦʜʞʝʥʠʤ ʜʦ 0 ... + 8 Á ʉ ʧʦʚʽʪʨʷʤ. ʇʽʩʣʷ ʯʦʛʦ ʚʦʥʦ, ʯʝʨʝʟ 

ʡʦʛʦ ʧʦʛʘʥʠʡ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ, ʙʫʜʝ ʥʘʛʨʽʚʘʪʠʩʷ ʜʫʞʝ ʧʦʚʽʣʴʥʦ, ʽ 

ʦʙʨʦʙʣʝʥʠʡ ʤʘʪʝʨʽʘʣ ʟʤʦʞʝ ʫʩʧʽʰʥʦ ʟʙʝʨʽʛʘʪʠʩʷ ʧʨʦʪʷʛʦʤ ʜʝʢʽʣʴʢʦʭ ʪʠʞʥʽʚ. 

ʇʨʠ ʮʴʦʤʫ ʪʨʠʚʘʣʽʩʪʴ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ ʧʽʩʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʙʫʜʝ ʪʠʤ 

ʙʽʣʴʰʝ, ʯʠʤ ʤʝʥʰʝ ʙʫʣʘ ʡʦʛʦ ʚʦʣʦʛʽʩʪʴ.  

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʽʩʥʫʶʯʽ ʟʝʨʥʦʩʭʦʚʠʱʘ, ʤʠ ʧʨʠʡʰʣʠ ʚʠʩʥʦʚʢʫ,ʱʦ 

ʥʘʡʙʽʣʴʰ ʟʫʩʪʨʽʯʘʻʤʠʤ ʻ  ʟʝʨʥʦʩʭʦʚʠʱʘ ʟ ʨʦʟʤʽʨʘʤʠ( 6ʭ12ʭ30) ʫ ʷʢʠʭ 

ʤʦʞʣʠʚʦ ʟʙʝʨʽʛʘʪʠ 300ʪ.ʟʝʨʥʘ( ʫ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʟʙʝʨʽʛʘʣʠ ʧʰʝʥʠʮʶ ʟ 

ʚʦʣʦʛʽʩʪʶ ʚʽʜ 13%). 

ʅʝʦʙʭʽʜʥʽ ʜʽʡ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ ʫ ʧʽʜʣʦʛʦʚʠʭ ʟʝʨʥʦʩʭʦʚʠʱʘʭ: 

 1.ɿʙʫʜʫʚʘʪʠ ʧʽʜʣʦʛʦʚʝ ʤʝʪʘʣʝʚʝ ʟʝʨʥʦʩʭʦʚʠʱʝ, ʧʨʠ ʮʴʦʤʫ ʚʨʘʭʦʚʫʻʤʦ 

ʛʨʫʥʪʦʚʽ ʚʦʜʠ, ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʪʘ ʽʟʦʣʷʮʽʶ ʧʨʠʤʽʱʝʥʥʷ. 

2.ʇʽʜʛʦʪʫʚʘʪʠ ʟʝʨʥʦʩʭʦʚʠʱʝ ʜʦ ʟʝʨʥʦʚʦʾ ʢʫʣʴʪʫʨʠ. 

 3.ɿʨʦʙʠʪʠ ʘʥʘʣʽʟ ʧʘʨʪʽʡ ʟʝʨʥʘ ʫ ʣʘʙʦʨʘʪʦʨʽʡ ʟʛʽʜʥʦ ɼʉʊʋ. 

 4.ɿʘʚʘʥʪʘʞʠʪʠ ʫ ʟʝʨʥʦʩʭʦʚʠʱʘ. 

 5 ɺʢʣʶʯʠʪʠ  ʦʭʦʣʦʜʞʫʚʘʣʴʥʫ ʫʩʪʘʥʦʚʢʫ(ʦʙ'ʻʤʥʘ ʧʦʜʘʯʘ ʧʦʚʽʪʨʷ  5200-

5700 ʤ
3
/ʛʦʜ) 

ʇʦʚʽʪʨʷʥʠʡ ʧʦʪʽʢ, ʱʦ ʛʝʥʝʨʫʻʪʴʩʷ ʽ ʧʦʜʘʻʪʴʩʷ ʚʝʥʪʠʣʷʪʦʨʦʤ ʚ 

ʟʝʨʥʦʩʭʦʚʠʱʝ, ʥʘʜʭʦʜʠʪʴ ʚ ʧʨʦʩʪʽʨ ʘʝʨʘʮʽʡʥʦʾ ʧʽʜʣʦʛʠ. ɺʦʥʘ ʤʦʞʝ ʙʫʪʠ 

ʚʠʛʦʪʦʚʣʝʥʘ ʽʟ ʩʝʢʮʽʡ, ʚ ʮʽʣʦʤʫ ʚʦʥʘ ʧʦʚʠʥʘ ʙʫʪʠ ʜʦʩʠʪʴ ʞʦʨʩʪʢʘ ʽ ʤʽʮʥʘ. 

ʅʘʩʪʠʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʤʘʻ ʧʣʦʱʫ ʘʝʨʘʮʽʡʥʠʭ ʦʪʚʦʨʽʚ, ʱʦ ʥʝ ʧʝʨʝʰʢʦʜʞʘʻ 

ʚʽʣʴʥʦʤʫ ʧʨʦʭʦʜʞʝʥʥʶ ʧʦʚʽʪʨʷ. 

6.ɿʘʩʪʦʩʫʚʘʪʠ  ʦʭʦʣʦʜʞʝʥʥʷ ʫ ʟʝʨʥʦʩʭʦʚʠʱʽ (ʧʽʜʪʨʠʤʫʶʯʠ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜ 7Áʉ-11Áʉ). 
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ʊʘʙʣʠʮʷ 5.9. 

ɻʨʘʬʽʢ ʨʦʙʦʪʠ ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʾ ʫʩʪʘʥʦʚʢʠ 

 

 

ʄʽʩʷʮʴ ʅ
ʝ
ʜ
ʽ
ʣ
ʷ

 ʂʽʣʴʢʽʩʪʴ ʛʦʜʠʥ, ʱʦ ʧʨʘʮʶʻ ʦʭʦʣʦʜʞʫʚʘʣʴʥʘ ʫʩʪʘʥʦʚʢʘ 

 

1 

 

2 

 

3 

 

4 

ʃʠʧʝʥʴ 24 10 10 9 

ʉʝʨʧʝʥʴ 9 9 8 8 

ɺʝʨʝʩʝʥʴ 7 6 5 5 

ɾʦʚʪʝʥʴ 5 5 5 4 

ʃʠʩʪʦʧʘʜ 3 3 3 3 

ɻʨʫʜʝʥʴ 2 1 1 1 

  

  7.ɿʨʦʙʠʪʠ ʘʥʘʣʽʟ ʟʝʨʥʦʚʦʾ ʢʫʣʴʪʫʨʠ ʟʛʽʜʥʦ ɼʉʊʋ  ʥʘ ʧʨʦʪʷʟʽ 

ʟʙʝʨʽʛʘʥʥʷ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʷʢʽʩʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ ʚ ʟʝʨʥʦʩʭʦʚʠʱʽ  

ʚʠʨʦʙʥʠʢʠ ʧʨʠʜʽʣʷʶʪʴ ʟʥʘʯʥʫ ʫʚʘʛʫ ʾʭ ʝʣʝʤʝʥʪʥʦʾ ʙʘʟʠ ʪʘ ʚʽʜʧʦʚʽʜʥʠʭ 

ʩʠʩʪʝʤ. ʎʝ ʟʫʤʦʚʠʣʦ ʟʥʘʯʥʠʡ ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʾ ʾʭ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʜʦʩʠʪʴ 

ʚʠʩʦʢʠʡ ʪʝʭʥʽʯʥʠʡ ʨʽʚʝʥʴ ʚʝʥʪʠʣʷʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʣʝʞʥʫ 

ʘʝʨʘʮʽʶ ʟʝʨʥʘ ʽ ʚʽʜʧʦʚʽʜʥʠʡ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ ʚ ʧʨʦʮʝʩʽ ʡʦʛʦ ʟʙʝʨʽʛʘʥʥʷ, 

ʟʘʚʜʷʢʠ ʯʦʤʫ ʜʦʩʷʛʘʻʪʴʩʷ ʷʢʽʩʥʝ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ ʙʝʟ ʚʪʨʘʪʠ ʡʦʛʦ ʢʽʣʴʢʦʩʪʽ ʽ 

ʩʧʦʞʠʚʯʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʟʙʝʨʽʛʘʥʥʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʭʦʣʦʜʞʝʥʥʷ ʚ ʟʝʨʥʽ ʤʦʞʫʪʴ 

ʧʽʜʚʠʱʫʚʘʪʠʩʷ ʝʥʝʨʛʽʷ ʧʨʦʨʦʩʪʘʥʥʷ, ʘ ʪʘʢʦʞ ʧʦʣʽʧʰʫʚʘʪʠʩʷ ʦʢʨʝʤʽ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʪʘʢʽ ʷʢ, ʥʘʧʨʠʢʣʘʜ, ʦʙ'ʻʤʥʠʡ ʚʠʭʽʜ ʽ ʭʣʽʙʦʧʝʢʘʨʩʴʢʝ 

ʷʢʽʩʪʴ. ɿʘʚʜʷʢʠ ʨʷʜʫ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʭʦʯʘ ʟʘ ʯʘʩ ʜʦʟʨʽʚʘʥʥʷ 

ʚʞʝ ʟʽʙʨʘʥʦʛʦ ʚʨʦʞʘʶ ʧʦʤʽʪʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʣʝʡʢʦʚʠʥʠ ʥʝ 

ʚʽʜʙʫʚʘʻʪʴʩʷ, ʘʣʝ ʟʥʘʯʥʦ ʧʦʣʽʧʰʫʻʪʴʩʷ ʾʾ ʷʢʽʩʪʴ, ʚʦʥʘ ʩʪʘʻ ʙʽʣʴʰ ʝʣʘʩʪʠʯʥʦʶ ʽ 

ʢʨʘʱʝ ʨʦʟʪʷʛʫʻʪʴʩʷ, ʱʦ ʚʘʞʣʠʚʦ ʧʨʠ ʚʠʧʽʯʢʠ ʭʣʽʙʫ. 

 

5.5 ɺʠʩʥʦʚʢʠ ʜʦ 5 ʨʦʟʜʽʣʫ  

1. ʂʦʤʧʣʝʢʩʥʘ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʘ ʦʮʽʥʢʘ ʨʦʟʨʦʙʣʝʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʪʘ 

ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʟʘʩʚʽʜʯʠʣʘ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 
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ʨʦʟʨʦʙʣʝʥʦʛʦ ʩʭʦʚʠʱʘ ʟ ʘʢʪʠʚʥʠʤ ʚʝʥʪʠʣʶʚʘʥʥʷʤ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʦʭʦʣʦʜʞʝʥʥʷ, ʧʦʨ̔ʚʥʷʥʦ ʟ ʽʩʥʫʶʯʠʤ ʫʩʪʘʪʢʫʚʘʥʥʷʤ, ʜʘʻ ʟʤʦʛʫ ʦʪʨʠʤʘʪʠ 

ʨʽʯʥʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʫ 157156 ʛʨʥ., ʟʘ ʪʝʨʤʽʥʫ ʦʢʫʧʥʦʩʪʽ 2,22 ʨʦʢʫ. 

2. ʆʮʽʥʢʘ ʨʽʚʥʷ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʨʦʟʨʦʙʣʝʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 

ʟʘ ʦʩʥʦʚʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʚʽʜʟʥʘʯʠʣʘ ʡʦʛʦ ʚʠʱʠʡ 

ʨʝʡʪʠʥʛ ʧʦʨʽʚʥʷʥʦ ʽʟ ʪʠʧʦʚʠʤʠ ʩʭʝʤʘʤʠ. 

3. ʈʦʟʨʦʙʣʝʥʥʽ ʧʨʦʮʝʩʠ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʧʨʦʡʰʣʠ ʫʩʧʽʰʥʫ ʚʠʨʦʙʥʠʯʫ 

ʘʧʨʦʙʘʮʽʶ ʪʘ ʙʫʣʠ ʚʧʨʦʚʘʜʞʝʥʥʽ ʫ ʊʆɺ "ɸʛʨʦ-ʩʝʨʚʽʩ" ʪʘ ʫ ʌʆʇ"ʐʝʚʯʠʢ". 
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ɿɸɻɸʃʔʅɯ ɺʀʉʅʆɺʂʀ 

1. ʅʘ ʦʩʥʦʚʽ ʦʛʣʷʜʫ ʽʩʥʫʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʧʨʦʮʝʩʽʚ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʜʥʠʤ ʽʟ ʥʘʧʨʷʤʢʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʟʙʝʨʽʛʘʥʥʷ 

ʟʝʨʥʦʚʦʾ ʤʘʩʠ ̒ ʩʠʥʪʝʟ ʤʝʪʦʜʽʚ ʘʢʪʠʚʥʦʛʦ ʚʝʥʪʠʣʶʚʘʥʥʷ ʪʘ ʦʭʦʣʦʜʞʝʥʥʷ ʫ ʾʭ 

ʨʘʮʽʦʥʘʣʴʥʦʤʫ ʧʦ̒ ʜʥʘʥʥʽ ʧʨʠ ʟʘʙʝʟʧʝʯʝʥʥʽ ʩʪʘʣʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʢʣʝʡʢʦʚʠʥʠ, ʽʥʜʝʢʩʫ ʢʣʝʡʢʦʚʠʥʠ ʪʘ ʚʦʣʦʛʦʩʪʽ ʚ ʦʙʨʦʙʣʶʚʘʥʽʡ ʧʨʦʜʫʢʮʽʾ. 

2. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʧʨʠʥʮʠʧʦʚʫ ʩʭʝʤʫ ʪʘ ʨʦʟʨʦʙʣʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ 

ʤʦʜʝʣʴ ʩʭʦʚʠʱʘ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ, ʷʢʘ ʨʝʘʣʽʟʫʻ 

ʽʜʝʶ ʢʦʤʧʣʝʢʩʥʦʾ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʙʨʦʙʢʠ ʟʝʨʥʦʚʦʾ ʤʘʩʠ ʟʘ ʨʘʭʫʥʦʢ 

ʝʬʝʢʪʠʚʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʦʭʦʣʦʜʞʝʥʦʛʦ ʧʦʪʦʢʫ ʧʦʚʽʪʨʷ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʢʨʽʟʴ 

ʩʠʨʦʚʠʥʫ, ʨʝʛʫʣʶʶʯʠ ʡʦʛʦ ʛʘʟʦʚʠʡ ʩʢʣʘʜ ʫ ʤʽʞʟʝʨʥʦʚʠʭ ʧʨʦʤʽʞʢʘʭ, 

ʪʝʤʧʝʨʘʪʫʨʫ, ʚʦʣʦʛʽʩʪʴ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʬʽʟʠʢʦ-ʤʢ̔ʨʦʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ 

ʦʙʨʦʙʣʶʚʘʥʽʡ ʧʨʦʜʫʢʮʽʾ. 

3. ɺʠʟʥʘʯʝʥʽ ʤʝʪʦʜʠʢʠ ʪʘ ʧʨʦʛʨʘʤʫ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʧʝʨʝʜʙʘʯʘʶʪʴ 

ʩʪʨʫʢʪʫʨʫ ʪʘ ʘʣʛʦʨʠʪʤ ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥ ̫ ʦʧʪʠʤʘʣʥɹʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʽ ʨʘʮʽʦʥʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʨʦʟʨʦʙʣʝʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ ʢʦʤʧʣʝʢʩʫ ʦʟʥʘʯʝʥʠʭ ʧʨʦʮʝʩʽʚ. 

ʈʦʟʨʦʙʣʝʥʦ ʫʩʪʘʥʦʚʢʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʥ̒ʪʘ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʘ ʪʘʢʦʞ ʩʬʦʨʤʦʚʘʥʦ ʢʦʤʧ'ʶʪʝʨʥʫ 

ʽʤʽʪʘʮʽʡʥʫ ʤʦʜʝʣʴ ʨʦʟʨʦʙʣʝʥʦʛʦ ʟʝʨʥʦʩʭʦʚʠʱʘ ʪʘ ʧʨʦʪʽʢʘʥʥʷ ʚ ʥʴʦʤʫ 

ʧʨʦʮʝʩʫ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʦʚʦʾ ʤʘʩʠ. 

4. ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʮʝʩʫ ʦʭʦʣʦʜʞʝʥʥʷ 

ʟʝʨʥʘ ʫ ʨʦʟʨʦʙʣʝʥʦʤʫ ʟʝʨʥʦʩʭʦʚʠʱʽ ʨʦʟʨʦʙʣʝʥʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-

ʧʘʨʘʤʝʪʨʠʯʥʫ ʩʭʝʤʫ ʜʦʩʣʜ̔ʞʫʚʘʥʦʛʦ ʧʨʦʮʝʩʩʫ ʪʘ ʦʪʨʠʤʘʥʦ ʦʩʪʘʪʦʯʥʝ 

ʨʽʚʥʷʥʥʷ ʪʝʧʣʦʚʦʣʦʛʦʦʙʤʽʥʫ, ʱʦ ʦʧʠʩʫʻ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʽʚ ʦʭʦʣʦʜʞʫʶʯʦʛʦ 

ʧʦʚʽʪʨʷ. ɺʩʪʘʥʦʚʣʝʥʦ ʤʝʞʽ ʝʬʝʢʪʠʚʥʦʛʦ ʨʦʙʦʯʦʛʦ ʨʝʞʠʤʫ ʨʦʟʨʦʙʣʝʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʟʘ ʷʢʠʤʠ ʝʥʪʘʣʴʧʽʷ ʩʪʘʥʦʚʠʪʴ 18000...20000 ɼʞ/ʢʛ ʟʘ ʚʦʣʦʛʦʩʪʽ 

ʦʙʨʦʙʣʶʚʘʥʦʾ ʧʨʦʜʫʢʮʽʾ 10...12 %. 

5. ʆʙˇʨʫʥʪʦʚʘʥʦ ʬʽʟʠʯʥʫ ʤʦʜʝʣʴ ʚʟʘʻʤʦʜʽʾ ʟʝʨʥʦʚʦʾ ʤʘʩʠ ʟ 

ʭʦʣʦʜʦʥʦʩʽʻʤ ʫ ʧʨʦʮʝʩʽ ʾʾ ʘʢʪʠʚʥʦʛʦ ʚʝʥʪʠʣʶʚʘʥʥʷ, ʘ ʩʘʤʝ ʘʥʘʣʽʪʠʯʥʫ 
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ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʾʾ ʟʦʚʥʽʰʥʴʦʤʫ ʪʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʚʦʣʦʛʦʦʙʤʽʥʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʦʙʨʦʙʢʠ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʚʠʟʥʘʯʠʪʠ ʨʘʮʽʦʥʘʣʴʥʽ 

ʤʝʞʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʪʘ ʷʢʽʩʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ ʟʙʝʨʽʛʘʥʥʷ 

ʟʝʨʥʦʚʦʾ ʩʠʨʦʚʠʥʠ ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʪʠ ʩʪʘʪʠʩʪʠʯʥʠʡ ʭʘʨʘʢʪʝʨ ʚʠʭʽʜʥʠʭ 

ʟʥʘʯʝʥʴ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʧʦʩʦʙʫ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʦʚʦʾ 

ʩʠʨʦʚʠʥʠ. 

6. ɿʘ ʜʦʧʦʤʦʛʦʶ ʤʘʪʝʤʘʪʠʯʥʦʾ ʧʨʦʛʨʘʤʠ MATLAB  ʚʩʪʘʥʦʚʣʝʥʦ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʦʪʨʠʤʘʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʨʦʟʧʦʜʽʣʽʚ 

ʧʦʢʘʟʥʠʢʽʚ ʰʧʘʨʫʚʘʪʦʩʪʽ, ʚʦʣʦʛʦʩʪʽ ʪʘ ʱʽʣʴʥʦʩʪʽ, ʱʦ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʧʨʦʛʥʦʟʫʚʘʪʠ ʚʤʽʩʪ ʢʣʝʡʢʦʚʠʥʠ ʚ ʟʝʨʥʦʚʽʡ ʤʘʩʽ ʟʘʣʝʞʥʦ ʚʽʜ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʨʝʞʠʤʽʚ ʾʾ ʟʙʝʨʛ̔ʘʥʥʷ. 

7. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʦʜʝʨʞʘʥʦ 

ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʫ ʚʠʛʣʷʜʽ ʤʥʦʞʠʥʥʦʾ ʨʝʛʨʝʩʽʾ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ, ʷʢʽ 

ʘʜʝʢʚʘʪʥʦ ʦʧʠʩʫʶʪʴ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʨʦʮʝʩ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʦʚʦʾ ʧʨʦʜʫʢʮʽʾ. 

ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʤʦʜʝʣʝʡ ʜʦʟʚʦʣʠʚ ʦʪʨʠʤʘʪʠ ʦʧʪʠʤʘʣʴʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʧʘʨʘʤʝʪʨʠ ʨʦʙʦʪʠ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ: ʚʦʣʦʛʽʩʪʴ ʦʙʨʦʙʣʶʚʘʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ 12,5...14 %; ʦʙ'ʻʤʥʘ ʧʦʜʘʯʘ ʧʦʚʽʪʨʷ 5200...5700 ʤ
3
/ʛʦʜ ʪʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʨʦʙʦʯʦʛʦ ʪʝʧʣʦʥʦʩʽʷ 7...11 
0
ʉ. ɿʘ ʜʘʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ 

ʚʤʽʩʪ ʢʣʝʡʢʦʚʠʥʠ, ʧʨʠ ʜʦʚʛʦʪʨʠʚʘʣʦʤʫ ʟʙʝʨʽʛʘʥʥʽ, ʩʪʘʥʦʚʠʪʠʤʝ 24 % ʟʘ 

ʝʥʝʨʛʦʚʠʪʨʘʪ 9,15 ʢɺʪ/ʪ. 

8. ʇʨʦʚʝʜʝʥʦ ʷʢʽʩʥʫ ʦʮʽʥʢʫ ʭʣʽʙʦʧʝʢʘʨʩʴʢʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʝʨʥʘ 

ʟʘʣʝʞʥʦ ʚʽʜ ʩʧʦʩʦʙʫ ʡʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʷʢʘ ʟʘʩʚʽʜʯʠʣʘ, ʱʦ ʧʨʠ ʜʦʚʛʦʪʨʠʚʘʣʦʤʫ 

ʟʙʝʨʽʛʘʥʥʽ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʝʛʫʣʴʦʚʘʥʠʡ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ, 

ʱʦ ʩʧʨʠʷʻ ʩʪʘʙʽʣʴʥʠʤ ʟʙʽʣʴʰʝʥʥʶ ʦʙ'ʻʤʫ ʪʘ ʧʦʢʨʘʱʝʥʥʶ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ  ʭʣʽʙʦʙʫʣʦʯʥʦʾ ʧʨʦʜʫʢʮʽʾ  

9. ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʚʠʷʚʣʝʥʦ ʨʦʟʙʽʞʥʽʩʪʴ, ʷʢʘ ʩʪʘʥʦʚʠʪʴ 5,2é9,13% ʜʣʷ ʨʦʙʦʯʦʛʦ ʨʝʞʠʤʫ, ʱʦ 

ʜʦʟʚʦʣʠʣʦ ʧʨʠʡʥʷʪʠ ʧʦʙʫʜʦʚʘʥʫ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʧʨʦʮʝʩʫ ʷʢ ʘʜʝʢʚʘʪʥʫ 

ʜʣʷ ʦʧʠʩʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʦʟʨʦʙʣʝʥʦʛʦ ʟʝʨʥʦʩʭʦʚʠʱʘ. 
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10. ʂʦʤʧʣʝʢʩʥʘ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʘ ʦʮʽʥʢʘ ʨʦʟʨʦʙʣʝʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʪʘ 

ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʟʘʩʚʽʜʯʠʣʘ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʨʦʟʨʦʙʣʝʥʦʛʦ ʩʭʦʚʠʱʘ ʟ ʘʢʪʠʚʥʠʤ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʠʤ ʩʧʦʩʦʙʦʤ ʦʙʨʦʙʢʠ, 

ʧʦʨʽʚʥʷʥʦ ʟ ʽʩʥʫʶʯʠʤ ʫʩʪʘʪʢʫʚʘʥʥʷʤ, ʜʘʻ ʟʤʦʛʫ ʦʪʨʠʤʘʪʠ ʨʽʯʥʠʡ 

ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʫ 157156 ʛʨʥ., ʟʘ ʪʝʨʤʽʥʫ ʦʢʫʧʥʦʩʪʽ 2,22 ʨʦʢʫ. ʆʮʽʥʢʘ 

ʨʽʚʥʷ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʨʦʟʨʦʙʣʝʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʟʘ ʦʩʥʦʚʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʚʽʜʟʥʘʯʠʣʘ ʡʦʛʦ ʚʠʱʠʡ ʨʝʡʪʠʥʛ, 

ʧʦʨʽʚʥʷʥʦ ʽʟ ʪʠʧʦʚʠʤʠ ʩʭʝʤʘʤʠ. 
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ȳɑɜəɚɝɡɚɎɔɥɌ 

ȾɜɔɎɌɗɑ ɓɍɑɜɱɏɌəəɫ ȾɔɘɣɌɝɚɎɑ 
ɓɍɑɜɱɏɌəəɫ 

ȹɌɎɱɝɔ 

ȳɑɜəɚɎɔɕ 
ɘɌɕɐɌəɣɔɖ 

ȽɖɗɌɐ-əɌɎɱɝ 

ȸɑɡɌəɱɓɚɎɌəɔɕ 
ɞɱɖ 

ȳɑɜəɚɎɱ  
ɝɖɗɌɐɔ 

ȻɱɐɗɚɏɚɎɑ 
ɓɍɑɜɱɏɌəəɫ 

Ƚɑɖɢɱɕəɑ 
ɓɍɑɜɱɏɌəəɫ 

ȭɟəɖɑɜəɑ 
ɓɍɑɜɱɏɌəəɫ 

ȸɑɡɌəɱɓɚɎɌəɱ 

ȹɑɘɑɡɌəɱɓɚɎɌəɱ 

ȻɌɖɏɌɟɓ 

ȹɌɐɟɎəɱ 

Ƚɔɗɚɝɔ 

ȳ Ɏɑəɞɔɗɫɢɱɯɪ 

ȭɑɓ Ɏɑəɞɔɗɫɢɱɲ 

ɂɔɗɱəɐɜɔɣəɱ 

Ȼɜɫɘɚɖɟɞəɱ 

ȱɗɑɎɌɞɚɜɔ 

ȳɑɜəɚɎɱ 

ȽɛɑɢɱɌɗɨəɱ 

ȳɌɏɚɞɱɎɑɗɨəɱ 

ȸɗɔəɚɎɱ 

ȻɑɜɑɎɌɗɚɣəɱ 

ȻɚɜɞɚɎɱ 
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ʈʠʩ. ɹ ɺʠʜʠ ʟʝʨʥʦʩʭʦʚʠʱ 

ʘ- ʥʘʚʽʩ; ʙ-ʟʝʨʥʦʚʠʡ ʤʘʡʜʘʥʯʠʢ; ʚ-ʩʢʣʘʜ-ʥʘʚʽʩ; ʛ-ʤʝʭʘʥʽʯʥʠʡ ʪʽʢ; ʜ-

ʤʝʭʘʥʽʟʦʚʘʥʠʡ ʩʢʣʘʜ;ʝ-ʧʘʢʛʘʫʟ; ʞ-ʥʘʜʫʚʥʠʡ ʩʢʣʘʜ; ʟ-ʩʠʣʦʩ ʥʝʚʝʥʪʠʣʴʦʚʘʥʠʡ; 

-̔ʩʠʣʦʩ ʚʝʥʪʠʣʴʦʚʘʥʠʡ; ʢ-ʝʣʝʚʘʪʦʨ;1-ʟʝʨʥʦʚʠʡ ʤʘʡʜʘʥʯʠʢ; 2-ʙʫʨʪ; 3-ʥʘʚʽʩ; 4-

ʙʨʝʟʝʥʪ; 5-ʧʣʘʩʪʠʢʦʚʠʡ ʢʘʨʢʘʩ; 6-ʨʦʙʦʯʘ ʚʝʞʘ;7-ʩʠʣʦʩ. 
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