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ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʇʆɿʅɸʏɽʅʔ 

 

ɸɺʂ ð ʘʝʨʦʚʦʢʟʘʣʴʥʠʡ ʢʦʤʧʣʝʢʩ; 

ɸʉ ð ʘʝʨʦʜʨʦʤʥʘ ʩʣʫʞʙʘ; 

ɸʉʋ ʊʇ ï ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ; 

ɸʊɹ ð ʘʚʽʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʽ ʙʘʟʘ; 

ɸʊʉ ð ʘʚʽʘʮʽʡʥʘ ʪʨʘʥʩʧʦʨʪʥʘ ʩʠʩʪʝʤʘ; 

ɹɸ ð ʙʝʟʧʝʢʘ ʘʚʽʘʮʽʷ; 

ɹɸʋ ð ʙʣʦʢ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ; 

ɹɽʈʊʆɿ ð ʙʘʟʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʨʘʜʽʦʪʝʭʥʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʽ ʟʚôʷʟʢʫ; 

ɹʇ ð ʙʝʟʧʝʢʘ ʧʦʣʴʦʪʽʚ; 

ɹʇʈʄ ð ʩʪʘʥʮʽʷ ʥʘʡʙʣʠʞʯʦʛʦ ʧʨʠʚʽʜʥʦʛʦ ʨʘʜʽʦʤʘʷʢʫ; 

ɹʉɻ ð ʙʝʟʢʦʥʪʘʢʪʥʠʡ ʩʠʥʭʨʦʥʥʠʡ ʛʝʥʝʨʘʪʦʨ; 

ɺʈʇ ð ʚʚʽʜʥʽ ʨʦʟʧʦʜʽʣʴʥʽ ʧʨʠʩʪʨʦʾ; 

ɻʈʄ ð ʩʪʘʥʮʽʷ ʛʣʽʩʩʘʜʥʦʛʦ ʨʘʜʽʦʤʘʷʢʫ; 

ɼɹɾ ð ʜʞʝʨʝʣʦ ʙʝʟʧʝʨʝʙʽʡʥʦʛʦ ʞʠʚʣʝʥʥʷ; 

ɼɻʋ ð ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʥʘ ʫʩʪʘʥʦʚʢʘ; 

ɽɺɽʈ ð ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ; 

ɽɽʂ ð ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʡ ʢʦʤʧʣʝʢʩ; 

ɽɽʉ ð ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʯʥʽ ʩʠʩʪʝʤʠ; 

ɽʇ ð ʝʣʝʢʪʨʦʧʨʠʡʤʘʯ; 

ɽɽʂ ð ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʡ ʢʦʤʧʣʝʢʩ; 

ɾʎ ð ʞʠʪʪʻʚʠʡ ʮʠʢʣ; 

ɿʇʉ ð ʟʣʽʪʥʦ-ʧʦʩʘʜʢʦʚʘ ʩʤʫʛʘ; 

ɯʉɸʆ ð ʤʽʞʥʘʨʦʜʥʘ ʦʨʛʘʥʽʟʘʮʽ ̫ʮʠʚʽʣʴʥʦʾ ʘʚʽʘʮʽʾ; 

ʂɼʇ ð ʢʦʤʘʥʜʥʦ-ʜʠʩʧʝʪʯʝʨʩʴʢʠʡ ʧʫʥʢʪ; 

ʂʂɼ ð ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ; 

ʂʇ ð ʢʝʨʫʶʯʽ ʧʨʠʩʪʨʦʾ; 

ʂʈʄ ðʩʠʩʪʝʤʘ ʢʫʨʩʦ-ʛʣʽʩʩʘʜʥʘ ʨʘʜʽʦʤʘʷʢʫ; 



7 
 

ʅʂɽ ð ʥʘʢʦʧʠʯʫʚʘʯ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ; 

ʆɿɻ ð ʦʙʤʦʪʢʘ ʟʙʫʜʞʝʥʥʷ ʛʝʥʝʨʘʪʦʨʘ; 

ʆʋ ð ʦʙ'ʻʢʪ ʫʧʨʘʚʣʽʥʥʷ; 

ʇɹɺ ð ʪʨʘʥʩʬʦʨʤʘʪʦʨʠ ʙʝʟ ʟʙʫʜʞʝʥʥʷ; 

ʇɽʈ ð ʧʘʣʠʚʥʦ-ʝʥʝʨʛʝʪʠʯʥ ̔ʨʝʩʫʨʩʠ; 

ʇʉ ð ʧʦʚʽʪʨʷʥʽ ʩʫʜʥʘ; 

ʇʌ ð ʧʝʨʝʜʘʚʘʣʴʥʘ ʬʫʥʢʮʽʷ; 

ʈʇʅ ð ʨʝʛʫʣʶʚʘʥʥʷ ʥʘʧʨʫʛʠ ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷʤ; 

ʉɹɻɾ ð ʩʠʩʪʝʤʘ ʙʝʟʧʝʨʝʙʽʡʥʦʛʦ ʛʘʨʘʥʪʦʚʘʥʦʛʦ ʞʠʚʣʝʥʥʷ; 

ʉɽɸ ð ʩʠʩʪʝʤʘ ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ ʘʝʨʦʧʦʨʪʽʚ; 

ʉɽʄ ð ʩʣʫʞʙʘ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ; 

ʉɽʉʊɽɿ ð ʩʣʫʞʙʘ ʝʣʝʢʪʨʦ-ʩʚʽʪʣʦʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ; 

ʉʇʄʄ ð ʩʣʫʞʙʘ ʧʘʣʠʚʥʦ-ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ; 

ʉʉʊ ð ʩʣʫʞʙʘ ʩʧʝʮʪʨʘʥʩʧʦʨʪʫ; 

ʉʊɿ ð ʩʣʫʞʙʘ ʩʘʥʽʪʘʨʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ; 

ʉʊʊ ð ʩʣʫʞʙʘ ʪʝʧʣʦʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ; 

ʊʇ ð ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ; 

ʊʈʅ ð ʪʠʨʠʩʪʦʨʥʠʡ ʨʝʛʫʣʷʪʦʨ ʥʘʧʨʫʛʠ; 

ʊʉ ð ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ 

ʋʇʈ ð ʫʧʨʘʚʣʽʥʥʷ ʧʦʚʽʪʨʷʥʠʤ ʨʫʭʦʤ; 

ʌʅɽ ð ʬʫʥʢʮʽʦʥʘʣʴʥʦ ï ʥʝʦʙʭʽʜʥʽ ʝʣʝʤʝʥʪʠ; 

ʌʉ ï ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʩʠʩʪʝʤʘ; 

ʎʊʇ ð ʮʝʥʪʨʘʣʴʥʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʘ ʧʽʜʩʪʘʥʮʽʷ. 
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ɺʉʊʋʇ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʉʚʽʪʦʚʽ ʢʨʠʟʦʚʽ ʷʚʠʱʘ, ʬʘʢʪʠʯʥʠʡ ʩʪʘʥ ʧʘʣʠʚʥʦ-

ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʋʢʨʘʾʥʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʡʦʛʦ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ 

ʟʫʤʦʚʣʶʶʪʴ ʘʢʪʫʘʣʴʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʰʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ, 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ, ʱʦ ʫ ʩʫʢʫʧʥʦʩʪʽ, ʧʦʪʨʝʙʫʻ 

ʩʠʩʪʝʤʥʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʦʤ ʚʠʨʦʙʥʠʮʪʚʘ, 

ʨʦʟʧʦʜʽʣʫ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ.  

ɸʥʘʣʽʟ ʩʪʘʥʫ ʚʠʨʦʙʥʠʮʪʚʘ, ʨʦʟʧʦʜʽʣʫ ʪʘ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ 

ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʘʝʨʦʧʦʨʪʽʚ ʚʢʘʟʘʚ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʝʬʝʢʪʠʚʥʦʛʦ ʪʘ ʥʘʜʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʮʠʭ 

ʢʦʤʧʣʝʢʩʽʚ ʝʣʝʢʪʨʦʝʥʝʨʛʽʻʶ.  

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʫ ʨʦʙʦʪʽ ʩʬʦʨʤʦʚʘʥʦ ʮʽʣʽ ʪʘ 

ʟʘʜʘʯʽ ʱʦʜʦ ʝʬʝʢʪʠʚʥʦʛʦ ʪʘ ʥʘʜʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʤʠ 

ʢʦʤʧʣʝʢʩʘʤʠ ʝʣʝʢʪʨʦʝʥʝʨʛʽʻ  ʁʘʝʨʦʧʦʨʪʽʚ, ʷʢʽ ʤʘʶʪʴ ʩʚʦʾ, ʧʨʠʪʘʤʘʥʥʽ ʪʽʣʴʢʠ 

ʾʤ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʚʠʟʥʘʯʝʥʦ ʩʪʨʘʪʝʛʽʶ ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʩʧʦʞʠʚʘʥʥʷʤ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ.  

ɺʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʝʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʘʝʨʦʧʦʨʪʫ ʻ ʷʢʽʩʥʝ 

ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ, ʦʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʩʧʦʞʠʚʘʯʽʚ ʦʩʦʙʣʠʚʦʾ ʛʨʫʧʠ 

ʧʝʨʰʦʾ ʢʘʪʝʛʦʨʽʾ, ʧʝʨʝʨʚʘ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʷʢʠʭ ʤʦʞʝ ʩʪʘʪʠ ʧʨʠʯʠʥʦʶ 

ʚʠʥʠʢʥʝʥʥʷ ʘʚʘʨʽʡʥʦʾ ʩʠʪʫʘʮʽʾ ʯʠ ʥʘʚʽʪʴ ʢʘʪʘʩʪʨʦʬʠ. 

ʆʪʞʝ, ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ ʘʝʨʦʧʦʨʪʽʚ, ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ ʥʦʨʤʫʚʘʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ ʨʝʞʠʤʽʚ ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ, ʨʦʟʨʦʙʢʘ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʘʜʝʢʚʘʪʥʦʾ ʤʦʜʝʣʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʦʤ 

ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʘʝʨʦʧʦʨʪʽʚ 

ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʪʘ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥ ̫ʝʥʝʨʛʝʪʠʯʥʦʾ ʙʝʟʧʝʢʠ ʘʝʨʦʧʦʨʪʫ, ̒  ʘʢʪʫʘʣʴʥʠʤ.  
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ɿʚ'ʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. ɼʘʥʘ 

ʨʦʙʦʪʘ ʚʽʜʧʦʚʽʜʘʻ ʪʝʤʘʪʠʮʽ ʊʨʘʥʩʧʦʨʪʥʦʾ ʩʪʨʘʪʝʛʽʾ ʋʢʨʘʾʥʠ ʥʘ ʧʝʨʽʦʜ ʜʦ 2020 

ʨʦʢʫ, ʂʦʥʮʝʧʮʽʾ ʜʝʨʞʘʚʥʦʾ ʮʽʣʴʦʚʦʾ ʧʨʦʛʨʘʤʠ ʨʦʟʚʠʪʢʫ ʘʝʨʦʧʦʨʪʽʚ ʥʘ ʧʝʨʽʦʜ 

ʜʦ 2023 ʨʦʢʫ, ʧʦʩʪʘʥʦʚʠ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ˉ 243 ʚʽʜ 01.03.2010 

çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ɼʝʨʞʘʚʥʦʾ ʮʽʣʴʦʚʦʾ ʝʢʦʥʦʤʽʯʥʦʾ ʧʨʦʛʨʘʤʠ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʽ ʨʦʟʚʠʪʢʫ ʩʬʝʨʠ ʚʠʨʦʙʥʠʮʪʚʘ ʝʥʝʨʛʦʥʦʩʽʾʚ ʟ 

ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʪʘ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʚʠʜʽʚ ʧʘʣʠʚʘ ʥʘ 2010 ï 2016 

ʨʦʢʠè. ʈʦʙʦʪʘ ʚʠʢʦʥʘʥʘ ʥʘ ʢʘʬʝʜʨʽ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʝʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪʫ 

ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʦʛʦ ɸʝʨʦʢʦʩʤʽʯʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʘʚʽʘʮʽʡʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ (ʅɸʋ) ʪʘ ʻ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ, ʱʦ 

ʚʠʢʦʥʫʶʪʴʩʷ ʟʘ ʪʝʤʘʪʠʯʥʠʤʠ ʧʣʘʥʘʤʠ ʪʘ ʬʽʥʘʥʩʫʶʪʴʩʷ ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʦʩʚʽʪʠ 

ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ, ʘ ʩʘʤʝ: ˉ8/07.01.04 çʉʫʯʘʩʥʽ ʢʦʥʮʝʧʮʽʾ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʽ ʧʨʦʮʝʩʫ ʾʭ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʥʘ 

ʪʨʘʥʩʧʦʨʪʽè, ˉ 92/07.01.05 çʋʧʨʘʚʣʽʥʥʷ ʜʠʥʘʤʽʯʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʪʘ ʾʭ 

ʩʪʘʥʦʤè, ˉ0115U000313 çɸʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʢʦʤʧʣʝʢʩ ʜʣʷ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʟʙʦʨʫ ʪʘ ʘʥʘʣʽʟʫ ʽʥʬʦʨʤʘʮʽʾ ʟ ʝʥʝʨʛʦʚʠʢʦʨʠʩʪʘʥʥʷ 

ʦʙôʻʢʪʽʚ ʛʘʣʫʟʽ ʦʩʚʽʪʠè. ɸʚʪʦʨ ʙʨʘʚ ʫʯʘʩʪʴ ʫ ʚʠʢʦʥʘʥʥʽ ʜʝʨʞʙʶʜʞʝʪʥʠʭ 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ ʷʢ ʚʠʢʦʥʘʚʝʮʴ.  

ʄʝʪʘ ʽ ʟʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʻ ʧʽʜʚʠʱʝʥʥʷ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʘʝʨʦʧʦʨʪʽʚ ʰʣʷʭʦʤ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʽ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ ʪʘ ʟʘʩʦʙʽʚ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʤʦʛ ʜʦ ʷʢʦʩʪʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʦʩʦʙʣʠʚʦʩʪʝʡ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʤʽʥʽʤʽʟʘʮʽʾ ʝʢʦʥʦʤʽʯʥʠʭ ʚʠʪʨʘʪ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʚ ʨʦʙʦʪʽ ʨʦʟʚôʷʟʘʥʦ ʪʘʢʽ ʦʩʥʦʚʥʽ 

ʟʘʜʘʯʽ : 

ï  ʘʥʘʣʽʟ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ 

ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʘʝʨʦʧʦʨʪʫ ʪʘ ʽʩʥʫʶʯʠʭ ʧʽʜʭʦʜʽʚ ʱʦʜʦ 

ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ; 

ï  ʚʜʦʩʢʦʥʘʣʝʥʥ ̫ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʜʣʷ ʩʧʦʞʠʚʘʯʽʚ 

ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʧʝʨʰʦʾ ʢʘʪʝʛʦʨʽʾ ʪʘ ʦʩʦʙʣʠʚʦʾ ʛʨʫʧʠ ʧʝʨʰʦʾ ʢʘʪʝʛʦʨʽʾ 
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ʘʝʨʦʧʦʨʪʽʚ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʧʦʩʪʘʯʘʥʥʷ ʞʠʚʣʝʥʥʷ ʚ ʨʘʟʽ ʘʚʘʨʽʾ 

ʧʨʦʤʠʩʣʦʚʦʾ ʤʝʨʝʞʽ; 

ï  ʚʜʦʩʢʦʥʘʣʝʥʥ ̫ ʤʝʪʦʜʠʯʥʠʭ ʟʘʩʘʜ ʦʮʽʥʶʚʘʥʥʷ ʨʽʚʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʘʝʨʦʧʦʨʪʫ, 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ ʥʦʨʤʫʚʘʥʥʷ ʧʠʪʦʤʠʭ ʚʠʪʨʘʪ ʇɽʈ ʘʝʨʦʧʦʨʪʽʚ ʟʘ 

ʢʨʠʪʝʨʽʻʤ ʧʠʪʦʤʦʛʦ ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ; 

ï  ʨʦʟʨʦʙʣʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ 

ʦʢʨʝʤʠʤʠ ʦʙôʻʢʪʘʤʠ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʘʝʨʦʧʦʨʪʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʚʟʘʻʤʦʟʚʷʟʢʽʚ ʤʽʞ ʚʧʣʠʚʦʚʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʥʘ ʦʙʩʷʛʠ ʩʧʦʞʠʚʘʥʥʷ 

ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʤʦʜʝʣʶʚʘʪʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʧʦʞʠʚʘʥʥʷ 

ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʦʙôʻʢʪʘʤʠ ʘʝʨʦʧʦʨʪʫ ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ ʩʧʝʮʠʬʽʢʠ ʾʭ 

ʦʙʣʘʜʥʘʥʥʷ; 

ï  ʨʦʟʨʦʙʣʝʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʝʬʝʢʪʠʚʥʠʤ 

ʩʧʦʞʠʚʘʥʥʷʤ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʘʝʨʦʧʦʨʪʘʤʠ ʪʘ ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʾʾ 

ʝʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. 

ʆʙ'ʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʮʝʩ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ 

ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʘʝʨʦʧʦʨʪʽʚ. 

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʤʝʪʦʜʠ, ʟʘʭʦʜʠ ʽ ʟʘʩʦʙʠ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʤʠ 

ʢʦʤʧʣʝʢʩʘʤʠ ʘʝʨʦʧʦʨʪʽʚ.  

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʚʠʟʥʘʯʝʥʠʭ ʟʘʜʘʯ ʚʠʢʦʨʠʩʪʘʥʦ ʥʘʩʪʫʧʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʤʝʪʦʜʠ 

ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʦʢ ï ʜʣʷ ʝʢʩʧʝʨʪʥʦʛʦ ʚʽʜʙʦʨʫ ʬʘʢʪʦʨʽʚ ʚʧʣʠʚʫ; ʢʣʘʩʪʝʨʥʠʡ 

ʘʥʘʣʽʟ ï ʜʣʷ ʥʦʨʤʫʚʘʥʥʷ ʘʝʨʦʧʦʨʪʽʚ ʟʘ ʢʨʠʪʝʨʽʻʤ ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ ʪʘ 

ʚʠʟʥʘʯʝʥʥʷ ʝʪʘʣʦʥʥʦʛʦ ʘʝʨʦʧʦʨʪʫ, ʤʝʪʦʜʠ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ï ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʦʙʩʷʛʫ ʩʧʦʞʠʚʘʥʥʷ 

ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʘʝʨʦʧʦʨʪʫ; ʤʝʪʦʜʠ 

ʪʝʦʨʽʾ ʥʝʯʽʪʢʠʭ ʤʥʦʞʠʥ ï ʧʨʠ ʤʦʜʝʣʶʚʘʥʥ ̔ ʜʽʷʣʴʥʦʩʪʽ ʩʣʫʞʙʠ 

ʝʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪʫ ʜʣʷ ʬʦʨʤʘʣʽʟʘʮʽʾ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ 

ʨʽʰʝʥʴ ʚ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ; ʤʝʪʦʜʠ ʩʪʨʫʢʪʫʨʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ, ʪʝʦʨʽʾ 
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ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ ï ʧʨʠ ʚʜʦʩʢʦʥʘʣʝʥʥʽ ʩʠʩʪʝʤʠ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʝʬʝʢʪʠʚʥʠʤ ʩʧʦʞʠʚʘʥʥʷʤ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ 

ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʘʝʨʦʧʦʨʪʽʚ.  

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʫ ʥʘʩʪʫʧʥʦʤʫ: 

ï ʚʧʝʨʰʝ ʨʦʟʨʦʙʣʝʥʦ ʩʠʩʪʝʤʫ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ ʘʝʨʦʧʦʨʪʫ ʦʩʦʙʣʠʚʦʾ ʛʨʫʧʠ ʧʝʨʰʦʾ ʢʘʪʝʛʦʨʽʾ (ʩʚʽʪʣʦʩʠʛʥʘʣʴʥʦʾ 

ʩʠʩʪʝʤʠ ʧʦʩʘʜʢʠ ʧʦʚʽʪʨʷʥʠʭ ʩʫʜʝʥ), ʜʝ ʚ ʷʢʦʩʪʽ ʨʝʟʝʨʚʥʦʛʦ ʜʞʝʨʝʣʘ 

ʚʠʢʦʨʠʩʪʘʥʦ ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨ ʟ ʥʘʢʦʧʠʯʫʚʘʯʝʤ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ ʟ 

ʟʦʚʥʽʰʥʽʤ ʨʦʪʦʨʦʤ ʫ ʚʠʛʣʷʜʽ ʜʚʦʭ ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʮʠʣʽʥʜʨʽʚ ʟ ʦʙʤʦʪʢʘʤʠ ʫ 

ʚʠʛʣʷʜʽ ʩʪʨʠʞʥʽʚ, ʪʘ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ çʙʝʟʢʦʥʪʘʢʪʥʠʡ ʩʠʥʭʨʦʥʥʠʡ 

ʛʝʥʝʨʘʪʦʨ ï ʪʠʨʠʩʪʦʨʥʠʡ ʨʝʛʫʣʷʪʦʨ ʥʘʧʨʫʛʠè, ʷʢʘ ʘʜʘʧʪʦʚʘʥʘ ʜʦ ʘʝʨʦʧʦʨʪʫ, 

ʱʦ ʜʦʟʚʦʣʠʪʴ ʟʙʽʣʴʰʠʪʠ ʟʘʧʘʩ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ ʽ ʧʽʜʚʠʱʠʪʠ ʯʘʩ ʚʽʜʜʘʯʽ 

ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʙʝʟ ʟʘʧʫʩʢʫ ʜʠʟʝʣʷ, ʙʝʟʧʝʨʝʙʽʡʥʦ ʧʽʜʢʣʶʯʠʪʠʩʴ, 

ʟʤʝʥʰʠʪʠ ʯʘʩ ʧʝʨʝʭʽʜʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʤʽʥʽʤʘʣʴʥʫ ʩʪʘʪʠʯʥʫ 

ʧʦʭʠʙʢʫ ʧʨʠ ʚʧʣʠʚʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʠʩʪʝʤʫ ʨʝʛʫʣʶʚʘʥʥʷ ʫ ʨʘʟʽ ʚʽʜʤʦʚʠ 

ʦʩʥʦʚʥʦʛʦ ʜʞʝʨʝʣʘ;  

ï ʦʪʨʠʤʘʚ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʤʝʪʦʜ ʥʦʨʤʫʚʘʥʥʷ ʧʠʪʦʤʠʭ ʚʠʪʨʘʪ 

ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʟʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʧʦʜʽʣʫ ʥʘ ʢʣʘʩʪʝʨʠ ʟʘ ʧʠʪʦʤʠʤ 

ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷʤ, ʚʠʟʥʘʯʝʥʥʶ ʝʪʘʣʦʥʥʦʛʦ ʘʝʨʦʧʦʨʪʫ, ʧʦʜʽʣʫ ʥʘ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʟʦʥʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ, 

ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʜʣʷ ʦʢʨʝʤʠʭ ʢʣʘʩʪʝʨʽʚ ʘʝʨʦʧʦʨʪʽʚ 

ʪʘ ʪʠʧʦʚʠʭ ʟʦʥ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʽ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠʩʴ ʟ 

ʧʝʨʰʦʯʝʨʛʦʚʠʤ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ ʟʘʭʦʜʽʚ ʚ ʤʝʞʘʭ ʦʢʨʝʤʦʛʦ 

ʢʣʘʩʪʝʨʫ; 

ï ʫʜʦʩʢʦʥʘʣʝʥʦ ʩʠʩʪʝʤʫ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʝʬʝʢʪʠʚʥʠʤ 

ʩʧʦʞʠʚʘʥʥʷʤ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ 

ʘʝʨʦʧʦʨʪʽʚ, ʷʢʘ ʛʨʫʥʪʫʻʪʴʩʷ ʥʘ ʤʝʪʦʜʘʭ ʩʪʨʫʢʪʫʨʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ ʟ 

ʧʨʦʧʦʟʠʮʽʻʶ ʩʪʚʦʨʝʥʥʷ ʩʣʫʞʙʠ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʝʪʦʜʽʚ ʪʝʦʨʽʾ ʥʝʯʽʪʢʠʭ ʤʥʦʞʠʥ ʜʣʷ ʬʦʨʤʘʣʽʟʘʮʽʾ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ, ʱʦ ʜʦʟʚʦʣʷʻ, ʥʘ ʧʽʜʩʪʘʚʽ ʚʠʟʥʘʯʝʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʘ 
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ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʟʚô̫ ʟʢʽʚ, ʟʤʝʥʰʠʪʠ ʦʙʩʷʛʠ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ 

ʘʝʨʦʧʦʨʪʘʤʠ ʥʘ 5 %, ʫʜʦʩʢʦʥʘʣʠʪʠ ʫʧʨʘʚʣʽʥʥʷ ʝʬʝʢʪʠʚʥʠʤ ʩʧʦʞʠʚʘʥʥʷʤ 

ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʟ ʤʝʪʦʶ ʤʽʥʽʤʽʟʘʮʽʾ ʚʠʪʨʘʪ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʙʝʟʧʝʢʠ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ: 

ï ʨʦʟʨʦʙʣʝʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʜʠʥʘʤʽʯʥʦʛʦ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʜʞʝʨʝʣʘ 

ʞʠʚʣʝʥʥʷ, ʚ ʷʢʽʡ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʩʥʫʶʯʠʭ ʨʦʟʨʦʙʣʝʥʦ ʟʦʚʥʽʰʥʽʡ ʨʦʪʦʨ ʫ 

ʚʠʛʣʷʜʽ ʜʚʦʭ ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʮʠʣʽʥʜʨʽʚ ʟ ʦʙʤʦʪʢʘʤʠ ʫ ʚʠʛʣʷʜʽ ʩʪʨʠʞʥʽʚ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʠʪʠ ʟʘʧʘʩ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ, ʧʽʜʚʠʱʠʪʠ ʯʘʩ ʚʽʜʜʘʯʽ 

ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʤʝʨʝʞʽ ʙʝʟ ʟʘʧʫʩʢʫ ʜʠʟʝʣʷ; 

ï ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʠ ʪʘ ʘʣʛʦʨʠʪʤʠ ʦʮʽʥʶʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʘʝʨʦʧʦʨʪʫ 

ʪʘ ʤʦʜʝʣʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʦʙʩʷʛʫ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʥʘ ʧʨʠʢʣʘʜʽ 

ʩʧʦʞʠʚʘʯʽʚ ʧʝʨʰʦʾ ʦʩʦʙʣʠʚʦʾ ʢʘʪʝʛʦʨʽʾ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʚʨʘʭʫʚʘʥʥʷ ʚʧʣʠʚʫ ʪʝʭʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘ ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ, ʱʦ 

ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ 

ʨʝʛʫʣʶʚʘʥʥʷʤ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʥʘʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʦʙˇʨʫʥʪʫʚʘʪʠ ʧʨʦʧʦʟʠʮʽ ʾʱʦʜʦ ʡʦʛʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ, ʘʙʦ ʟʘʤʽʥʠ ʦʙʣʘʜʥʘʥʥʷ ʪʘ 

ʦʪʨʠʤʘʪʠ ʤʦʞʣʠʚ ̔ʤʝʞ̔ ʚʠʪʨʘʪ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʥʘ ʤʘʡʙʫʪʥʽʡ ʧʝʨʽʦʜ;  

ï ʨʦʟʨʦʙʣʝʥʠʡ ʢʦʤʧʣʝʢʩ ʧʨʘʢʪʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʫʧʨʘʚʣʽʥʥʷ 

ʝʬʝʢʪʠʚʥʠʤ ʩʧʦʞʠʚʘʥʥʷʤ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʘʝʨʦʧʦʨʪʘʤʠ. 

ʄʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ ʦʮʽʥʶʚʘʥʥʷ ʨʽʚʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ 

ʜʦʚʝʜʝʥʽ ʜʦ ʩʪʘʜʽʾ ʧʨʘʢʪʠʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʩʪʘʥʦʚʣʷʪʴ ʦʩʥʦʚʫ 

ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʨʝʞʠʤʫ ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʤʠ 

ʢʦʤʧʣʝʢʩʘʤʠ ʘʝʨʦʧʦʨʪʫ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʦʪʨʠʤʘʥʦ ʧʘʪʝʥʪ ʥʘ 

ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ ˉ94252. ɸʚʘʨʽʡʥʠʡ ʛʝʥʝʨʘʪʥʠʡ ʘʛʨʝʛʘʪ. ʄʇʂ ʅʆ2ʂ 16/00; 

ɿʘʷʚʣ. 16.04.2014.; ʆʧʫʙʣ. 10.11.2014.; ɹʶʣ. ˉ21, ʋʢʨʘʾʥʘ.  

ʈʦʟʨʦʙʣʝʥʽ ʧʽʜʭʦʜʠ ʪʘ ʧʨʦʮʝʜʫʨʠ ʚʧʨʦʚʘʜʞʝʥʽ ʚ ʧʨʦʝʢʪʘʭ ʩʠʩʪʝʤ 

ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʨʝʞʠʤʫ ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ ʂʇ çʄɸ çʂʠʾʚ 

(ɾʫʣʷʥʠ)è (ʘʢʪ ʚʧʨʦʚʘʜʞʝʥʥ̫  ʚʽʜ 07.04.2016 ʨ.), ʟʦʢʨʝʤʘ, ʧʽʜʭʦʜʠ ʱʦʜʦ 
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ʥʦʨʤʫʚʘʥʥʷ ʧʠʪʦʤʠʭ ʚʠʪʨʘʪ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʜʣʷ ʨʽʟʥʠʭ ʢʣʘʩʪʝʨʽʚ ʪʘ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʦʥ ʘʝʨʦʧʦʨʪʫ, ʧʨʦʮʝʜʫʨʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ 

ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ, ʱʦ ʚʨʘʭʦʚʫʻ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʦʜʝʨʥʽʟʦʚʘʥʠʭ ʩʠʩʪʝʤ 

ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʘʝʨʦʧʦʨʪʫ ʦʩʦʙʣʠʚʦʾ ʛʨʫʧʠ 

ʧʝʨʰʦʾ ʢʘʪʝʛʦʨʽʾ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʡ̔ʥʦʾ ʨʦʙʦʪʠ ʚʠʢʦʨʠʩʪʘʥʦ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩ ̔

ʅʘʮ̔ʦʥʘʣʴʥʦʛʦ ʘʚʘ̔ʮ̔ʡʥʦʛʦ ʫʥʚ̔ʝʨʩʠʪʝʪʫ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʣʝʢʮʡ̔ʥʠʭ ʪʘ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʘʥʷʪʴ ʩʪʫʜʝʥʪʘʤ ʥʘʧʨʷʤʫ ʧʽʜʛʦʪʦʚʢʠ 6.050701 

çɽʣʝʢʪʨʦʪʝʭʥʽʢʘ ʪʘ ʝʣʝʢʪʨʦʪʝʭʥʦʣʦʛʽʾè ʟ ʜʠʩʮʠʧʣʽʥʠ çɯʥʪʝʛʨʦʚʘʥʝ ʨʝʩʫʨʩʥʝ 

ʧʣʘʥʫʚʘʥʥʷ ʚ ʝʥʝʨʛʝʪʠʮʽè, çʇʨʘʚʦʚʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʥʝʨʛʦʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ 

ʝʥʝʨʛʝʪʠʯʥʠʡ ʢʦʥʪʨʦʣʴè ʪʘ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʽʚ 

ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ çɽʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴè (ʜʦʚʜ̔ʢʘ ʧʨʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʚʽʜ 31.03.2016 ʨ.). 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ʋʩʽ ʨʝʟʫʣʴʪʘʪʠ, ʷʢʽ ʩʢʣʘʜʘʶʪʴ ʦʩʥʦʚʥʠʡ 

ʟʤʽʩʪ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ, ʦʪʨʠʤʘʥʽ ʘʚʪʦʨʦʤ ʩʘʤʦʩʪʽʡʥʦ. ɺ ʨʦʙʦʪʘʭ 

ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ, ʟʜʦʙʫʚʘʯʝʚʽ ʥʘʣʝʞʘʪʴ: ʫ [69,118,130]  ʘʥʘʣʽʟ 

ʩʪʘʥʫ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʚ ʮʠʚʽʣʴʥʽʡ ʘʚʽʘʮʽʾ; ʫ [71,72] ï ʘʥʘʣʽʟ ʩʪʘʥʫ 

ʥʦʨʤʫʚʘʥʥʷ ʧʠʪʦʤʠʭ ʚʠʪʨʘʪ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʚ ʮʠʚʽʣʴʥʽʡ ʘʚʽʘʮʽʾ; ʫ 

[119,121] ï ʢʣʘʩʪʝʨʠʟʘʮʽʷ ʘʝʨʦʧʦʨʪʽʚ ʟʘ ʢʨʠʪʝʨʽʻʤ ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ; ʫ 

[117,129] ï ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʥʦʨʤʫʚʘʥʥʷ ʧʠʪʦʤʠʭ ʚʠʪʨʘʪ 

ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʚ ʮʠʚʽʣʴʥʽʡ ʘʚʽʘʮʽʾ; ʫ [82,131] ï ʨʦʟʨʦʙʣʝʥʥʷ ʤʦʜʝʣʽ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʦʙʩʷʛʫ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʤʠ 

ʢʦʤʧʣʝʢʩʘʤʠ ʘʝʨʦʧʦʨʪʽʚ; ʫ [132] ï ʨʦʟʨʦʙʣʝʥʥʷ ʤʦʜʝʣʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʦʙʩʷʛʫ 

ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʘʝʨʦʚʦʢʟʘʣʴʥʠʤ ʢʦʤʧʣʝʢʩʦʤ ʘʝʨʦʧʦʨʪʽʚ; ʫ 

[2,15] ï ʨʦʟʨʦʙʣʝʥʥʷ ʟʘʤʢʥʝʥʦʾ ʩʭʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʝʬʝʢʪʠʚʥʠʤ ʩʧʦʞʠʚʘʥʥʷʤ 

ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʘʝʨʦʧʦʨʪʘʤʠ; ʫ [5,70] ï ʨʦʟʨʦʙʣʝʥʥʷ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ 

ʟʘʭʦʜʽʚ ʘʝʨʦʧʦʨʪʘʤ; ʫ [83,114] ï ʦʩʦʙʣʠʚʦʩʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʣʫʞʙʠ 

ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ ʚ ʘʝʨʦʧʦʨʪʘʭ; ʫ [61,62] ï ʨʦʟʨʦʙʣʝʥʥʷ ʩʠʩʪʝʤʥʦʾ 
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ʤʦʜʝʣʽ ʫʧʨʘʚʣʽʥʥʷ ʝʬʝʢʪʠʚʥʠʤ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʘʝʨʦʧʦʨʪʽʚ; ʫ 

[103] ï  ʨʦʟʨʦʙʣʝʥʥʷ ʤʦʜʝʣʽ ʘʚʘʨʽʡʥʦʛʦ ʛʝʥʝʨʘʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʫ.   

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ 

ʨʦʙʦʪʠ ʪʘ ʾʾ ʨʝʟʫʣʴʪʘʪʠ ʜʦʧʦʚʽʜʘʣʠʩʴ, ʦʙʛʦʚʦʨʶʚʘʣʠʩʴ ʪʘ ʙʫʣʠ ʩʭʚʘʣʝʥʽ ʥʘ 

ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ: VIII  ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ "ʇʆʃɯʊ"(ʤ. ʂʠʾʚ, 2008); ʥʘ V-VI , 

VIII  ʄʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʚʦ ï ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ çɽʥʝʨʛʝʪʠʯʥʘ ʙʝʟʧʝʢʘ 

ʪʘ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʚ ʪʨʘʥʩʧʦʨʪʽ: ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʚʝʩʪʠʮʽʾè (ʤ. ʆʜʝʩʘ, 2008, 

2010, 2014 ʨʨ.); ʥʘ ʍɯʍ ɺʩʝʩʚʽʪʥʴʦʤʫ ʢʦʥʛʨʝʩ ̔çɸʚʽʘʮʽʷ ʫ XXI ʩʪʦʣʽʪʪʽè (ʤ. 

ʂʠʾʚ, 2009 ʨ.). 

ʇʫʙʣʽʢʘʮʽʾ. ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʦʧʫʙʣʽʢʦʚʘʥʦ ʫ 21 

ʥʘʫʢʦʚʽ ʧʨʘʮʽ, ʩʝʨʝʜ ʷʢʠʭ 6 ʩʪʘʪʝʡ ʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ, 2 ʩʪʘʪʪʽ ʫ 

ʚʠʜʘʥʥʷʭ, ʟʘʥʝʩʝʥʠʭ ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟ ʜʘʥʠʭ, 2 ï ʩʪʘʪʪʽ ʫ 

ʽʥʰʠʭ ʚʠʜʘʥʥʷʭ, 10 ʩʪʘʪʝʡ ʫ ʟʙʽʨʥʠʢʘʭ ʤʘʪʝʨʽʘʣʽʚ ʤʽʞʥʘʨʦʜʥʠʭ ʢʦʥʬʝʨʝʥʮʽʡ, 

1 ʧʘʪʝʥʪ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ. 
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ʈʆɿɼɯʃ 1 

 

ɸʅɸʃɯɿ ʇɯɼʍʆɼɯɺ ʆʎɯʅʖɺɸʅʅʗ ɽʅɽʈɻʆɽʌɽʂʊʀɺʅʆʉʊɯ 

ɽʃɽʂʊʈʆʊɽʍʅɯʏʅʀʍ ʂʆʄʇʃɽʂʉɯɺ ɸɽʈʆʇʆʈʊʋ 

 

 

1.1 ɸʥʘʣʽʟ ʩʪʘʥʫ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ 

ʘʝʨʦʧʦʨʪʫ  

 

ʂʣʶʯʦʚʠʤ ʝʣʝʤʝʥʪʦʤ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʘʚʽʘʮʽʡʥʦʾ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ (ɸʊʉ)  ̒ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʘʚʽʘʮʽʾ (ɹɸ) [16,18]. ɹɸ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʢʦʤʧʣʝʢʩʥʘ ʚʣʘʩʪʠʚʽʩʪʴ ɸʊʉ ʚʠʢʦʥʫʚʘʪʠ ʩʚʦʾ ʬʫʥʢʮʽʾ ʙʝʟ 

ʥʘʥʝʩʝʥʥʷ ʟʙʠʪʢʫ ʩʘʤʽʡ ʩʠʩʪʝʤʽ ʘʙʦ ʥʘʩʝʣʝʥʥʶ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʮʠʚʽʣʴʥʘ ʘʚʽʘʮʽʷ ʟ ʧʦʟʠʮʽʡ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʻ 

ʩʢʣʘʜʥʦʶ ɸʊʉ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʝʚʥʦʾ ʙʝʟʣʽʯʽ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ 

ʫʪʚʦʨʶ ʪʁʴ ʧʽʜʩʠʩʪʝʤʠ: 

 

ʄɸʊʉ= {ʄ1é...., ʄn},  

 

ʜʝ ʄ ï ʢʦʨʪʝʞ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ;  

     n  ï ʢʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ. 

ʊʘʢʠʤʠ ʧʽʜʩʠʩʪʝʤʘʤʠ ʚ ɸʊʉ ʻ ʝʢʽʧʘʞ ʧʦʚʽʪʨʷʥʠʭ ʩʫʜʝʥ (ʇʉ) [17], 

ʩʣʫʞʙʘ ʣʴʦʪʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʇʉ, ʩʣʫʞʙʘ ʫʧʨʘʚʣʽʥʥʷ ʧʦʚʽʪʨʷʥʠʤ ʨʫʭʦʤ 

(ʋʇʈ), ʩʣʫʞʙʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʣʴʦʪʽʚ ʪʦʱʦ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʦʣʴʦʪʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʤʦʛʘʤʠ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʟʦʢʨʝʤʘ, 

ʙʝʟʧʝʯʥʦʛʦ ʡ ʨʝʛʫʣʷʨʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʧʦʣʴʦʪʽʚ, ʽ ʧʝʨʝʙʫʚʘʻ ʚ ʧʨʷʤʽʡ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʩʽʭ ʩʣʫʞʙ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʦʣʴʦʪʽʚ. 

ʆʩʥʦʚʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ɸʊʉ  ̒ ʙʝʟʧʝʢʘ ʧʦʣʴʦʪʽʚ (ɹʇ), ʘʚʽʘʮʽʡʥʘ, 

ʝʥʝʨʛʝʪʠʯʥʘ, ʝʢʦʣʦʛʽʯʥʘ ʽ ʧʦʞʝʞʥʘ ʙʝʟʧʝʢʠ. ʉʘʤʝ ʮʠʤ ʢʦʤʧʦʥʝʥʪʘʤ ʙʝʟʧʝʢʠ 
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ʧʨʠʜʽʣʷʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʘ ʫʚʘʛʘ ʚ ʜʽʷʣʴʥʦʩʪʽ ʤʽʞʥʘʨʦʜʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ 

ʮʠʚʽʣʴʥʦʾ ʘʚʽʘʮʽʾ (ɯʉɸʆ).  

ɹʝʟʧʝʢʘ ʧʦʣʴʦʪʽʚ (ɹʇ) ï ʢʦʤʧʣʝʢʩʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʚʽʪʨʷʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʘʚʽʘʮʽʡʥʠʭ ʨʦʙʽʪ, ʱʦ ʚʠʟʥʘʯʘʻ ʟʜʘʪʥʽʩʪʴ ʚʠʢʦʥʫʚʘʪʠ ʧʦʣʴʦʪʠ 

ʙʝʟ ʧʦʛʨʦʟʠ ʜʣʷ ʞʠʪʪʷ ʡ ʟʜʦʨʦʚ'ʷ ʣʶʜʝʡ. ɿʘʙʝʟʧʝʯʝʥʥʷ ɹʇ [122] ʻ ʥʝʦʙʭʽʜʥʦʶ 

ʫʤʦʚʦʶ ʫʩʧʽʰʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ɸʊʉ. ʇʨʦʙʣʝʤʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ɹʇ 

ʧʨʠʧʫʩʢʘʻ ʛʣʠʙʦʢʝ ʚʠʚʯʝʥʥʷ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ ɸʊʉ, ʷʢʽ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʦʙ'ʻʢʪʠ 

ʚʝʣʠʢʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʢʣʘʜʥʦʩʪʽ. 

ʅʘʜʽʡʥʽʩʪʴ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʫʧʨʘʚʣʽʥʥʷ ʧʦʚʽʪʨʷʥʠʤ ʨʫʭʦʤ (ʋʇʈ) 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʡʤʦʚʽʨʥʽʩʪʶ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ, ʡʤʦʚʽʨʥʽʩʪʶ ʪʘ 

ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʚʽʜʤʦʚ, ʢʦʝʬʽʮʽʻʥʪʦʤ ʥʘʜʽʡʥʦʩʪʽ ʪʦʱʦ. ʆʢʨʽʤ ʧʝʨʝʨʘʭʦʚʘʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʥʘʜʽʡʥʦʩʪʽ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʋʇʈ ʚʧʣʠʚʘʻ ʨʽʚʝʥʴ ʪʝʭʥʽʯʥʦʾ 

ʦʩʥʘʱʝʥʦʩʪʽ ʜʠʩʧʝʪʯʝʨʩʴʢʠʭ ʧʫʥʢʪʽʚ ʋʇʈ. ʆʛʣʷʜʦʚʽ ʪʘ ʧʦʩʘʜʢʦʚʽ 

ʨʘʜʽʦʣʦʢʘʮʽʡʥʽ ʩʠʩʪʝʤʠ, ʘʚʪʦʤʘʪʠʯʥʽ ʟʘʩʦʙʠ ʢʦʥʪʨʦʣʶ ʧʦʣʴʦʪʥʠʭ ʜʘʥʠʭ ʽ 

ʩʫʧʨʦʚʦʜʫ ʇC ʫ ʢʦʥʪʨʦʣʴʦʚʘʥʽʡ ʧʦʚʽʪʨʷʥʽʡ ʟʦʥʽ, ʝʨʛʦʥʦʤʽʯʥʘ ʦʧʪʠʤʽʟʘʮʽʷ 

ʨʦʙʦʯʠʭ ʤʽʩʮʴ, ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʡ ʤʝʭʘʥʽʟʘʮʽʷ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ ʧʨʘʮʽ 

ʜʠʩʧʝʪʯʝʨʘ ʟʥʘʯʥʦ ʨʦʟʰʠʨʶʶʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʩʣʫʞʙʠ ʋʇʈ, 

ʧʽʜʚʠʱʫʶʪʴ ʾʾ ʝʬʝʢʪʠʚʥʽʩʪʴ. 

ɼʦ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʥʘʜʽʡʥʽʩʪʴ ʩʠʩʪʝʤʠ ʋʇʈ ʥʘʣʝʞʘʪʴ: 

ʦʩʦʙʠʩʪʽ ʬʘʢʪʦʨʠ ʜʠʩʧʝʪʯʝʨʩʴʢʦʛʦ ʩʢʣʘʜʫ; ʥʘʜʽʡʥʽʩʪʴ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ 

ʋʇʈ; ʩʪʘʥ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; ʩʪʨʫʢʪʫʨʥʝ ʡ ʬʫʥʢʮʽʦʥʘʣʴʥʝ 

ʨʝʟʝʨʚʫʚʘʥʥʷ [63]. ɽʬʝʢʪʠʚʥʽʩʪʴ ʜʽʷʣʴʥʦʩʪ̔ ʘʚʽʘʮʽʡʥʦʛʦ ʧʝʨʩʦʥʘʣʫ 

ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʜʠʩʮʠʧʣʽʥʠ, ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, 

ʢʦʤʧʝʪʝʥʪʥʽʩʪʶ.  

ʆʜʥʽʻʶ ʽʟ ʩʢʣʘʜʦʚʠʭ ʙʝʟʧʝʢʠ ʘʚʽʘʮʽʾ ʻ ʝʥʝʨʛʝʪʠʯʥʘ ʙʝʟʧʝʢʘ. ɼʦ 

ʩʢʣʘʜʦʚʠʭ ʝʥʝʨʛʝʪʠʯʥʦʾ ʙʝʟʧʝʢʠ [1,54,143] ʥʘʣʝʞʘʪʴ: 

 ï ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ï ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʘ ʩʢʣʘʜʦʚʘ, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ 

ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʟ ʧʨʽʦʨʠʪʝʪʦʤ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ [67]; 
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ï ʝʥʝʨʛʝʪʠʯʥʘ ʥʝʟʘʣʝʞʥʽʩʪʴ ï ʧʦʣʽʪʠʢʦ-ʝʢʦʥʦʤʽʯʥʘ ʩʢʣʘʜʦʚʘ, ʷʢʘ 

ʚʽʜʦʙʨʘʞʘʻ ʢʝʨʽʚʥʠʮʪʚʦ ʜʝʨʞʘʚʠ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʪʘ ʟʜʽʡʩʥʝʥʽ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʧʦʣʽʪʠʢʠ ʜʝʨʞʘʚʠ; 

ï ʝʢʦʣʦʛʽʯʥʘ ʧʨʠʡʥʷʪʥʽʩʪʴ ï ʩʢʣʘʜʦʚʘ, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ ʝʢʦʣʦʛʽʯʥʠʡ 

ʚʧʣʠʚ ʝʥʝʨʛʦʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʝʥʝʨʛʦʚʠʢʦʨʠʩʪʘʥʥʷ [46]. 

ʆʜʥʽʻʶ ʟ ʥʝʦʙʭʽʜʥʠʭ ʫʤʦʚ ʜʦʩʷʛʥʝʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʻ ʦʙôʻʢʪʠʚʥʝ, ʦʙˇʨʫʥʪʦʚʘʥʝ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʢʽʣʴʢʽʩʥʦʾ 

ʦʮʽʥʢʠ, ʢʦʥʪʨʦʣʶ ʪʘ ʘʥʘʣʽʟʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʇɽʈ ʜʣʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʽ ʚʠʨʦʙʥʠʯʦ-ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʦʙôʻʢʪʽʚ.  

 

1.1.1 ʆʩʦʙʣʠʚʦʩʪ ̔ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʘʝʨʦʧʦʨʪʫ  

ɸʝʨʦʧʦʨʪ ï ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʝʢʩʧʝʜʠʮʽʡʥʝ 

ʧʽʜʧʨʠʻʤʩʪʚʦ, ʱʦ ʻ ʥʘʟʝʤʥʦʶ ʯʘʩʪʠʥʦʶ ɸʊʉ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʟʣʽʪ ʽ ʧʦʩʘʜʢʫ 

ʇʉ ʪʘ ʾʭ ʥʘʟʝʤʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʧʨʠʡʦʤ ʽ ʚʽʜʧʨʘʚʣʝʥʥʷ ʧʘʩʘʞʠʨʽʚ, ʙʘʛʘʞʫ, 

ʧʦʰʪʠ ʽ ʚʘʥʪʘʞʽʚ, ʘ ʪʘʢʦʞ ʩʪʚʦʨʶʻ ʥʝʦʙʭʽʜʥʽ ʫʤʦʚʠ ʜʣʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʘʚʽʘʢʦʤʧʘʥʽʡ, ʚʠʢʦʥʘʚʯʠʭ ʦʨʛʘʥʽʚ ʨʝʛʫʣʶʚʘʥʥʷ ʘʚʽʘʮʽʡʥʦʾ, ʤʠʪʥʦʾ ʪʘ ʽʥʰʦʾ 

ʜʽʷʣʴʥʦʩʪʝʡ, ʩʧʨʠʷʻ ʜʽʣʦʚʽʡ ʘʢʪʠʚʥʦʩʪʽ, ʩʧʨʷʤʦʚʘʥʽʡ ʥʘ ʧʦʣʽʧʰʝʥʥʷ ʨʽʚʥʷ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ 

ʘʝʨʦʧʦʨʪʫ.  

ʇʦʨʷʜ ʽʟ ʨʷʜʦʤ ʧʽʜʧʨʠʻʤʩʪʚ, ʘʝʨʦʧʦʨʪ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʢʦʶ ʦʙôʻʢʪʽʚ, 

ʷʢʽ ʜʣʷ ʷʢʽʩʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʟʘʜʦʚʦʣʝʥʥʷ ʫʩʽʭ ʧʦʪʨʝʙ ʩʧʦʞʠʚʘʯʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʘʣʠʚʥʦ-ʝʥʝʨʛʝʪʠʯʥʽ ʨʝʩʫʨʩʠ (ʇɽʈ).  

ɿʘ ʜʘʥʠʤʠ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʤ̔ ʞʥʘʨʦʜʥʠʭ ʘʝʨʦʧʦʨʪʽʚ, 

ʥʘʡʙʽʣʴʰʘ ʯʘʩʪʢʘ ʩʧʦʞʠʚʘʥʥʷ ʇɽʈ ʧʨʠʧʘʜʘʻ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ (60,2 %), 

ʪʦʤʫ ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʜʘʥʽʡ ʨʦʙʦʪʽ ʙʫʜʫʪʴ ʧʦʚôʷʟʘʥʽ ʥʘ ʨʦʟʨʦʙʣʝʥʥʷ 

ʧʽʜʭʦʜʽʚ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ.  

ʉʠʩʪʝʤʫ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʘʝʨʦʧʦʨʪʽʚ ʨʘʟʦʤ ʽʟ ʩʧʦʞʠʚʘʯʘʤʠ 

ʧʨʝʜʩʪʘʚʠʤʦ ʫ ʚʠʛʣʷʜʽ ʢʦʨʪʝʞʫ: 

 

<F, E, S, T, P, W>, 
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ʜʝ F ï ʨʦʟʟʦʩʝʨʝʜʞʝʥʽʩʪʴ ʩʧʦʞʠʚʘʯʽʚ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʫ; 

    E ï ʝʣʝʢʪʨʦʧʨʠʡʤʘʯʽ ʨʽʟʥʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ (ʩʪʫʧʽʥʴ 

ʥʘʜʽʡʥʦʩʪʽ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʢʘʪʝʛʦʨʽʾ ɽʇ); 

   S ï ʝʣʝʢʪʨʦʧʨʠʡʤʘʯʽ ʦʩʦʙʣʠʚʦʾ ʛʨʫʧʠ ʧʝʨʰʦʾ ʢʘʪʝʛʦʨʽʾ ʽ ʧʝʨʰʦʾ ʢʘʪʝʛʦʨʽʾ, 

ʱʦ ʚʠʤʘʛʘʻ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ ʚʽʜ ʜʝʢʽʣʴʢʦʭ ʜʞʝʨʝʣ; 

   T ï ʨʝʛʣʘʤʝʥʪʘʮʽʷ ʜʦʧʫʩʪʠʤʦʛʦ ʯʘʩʫ ʧʝʨʝʨʚʠ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ ʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʙ'ʻʢʪʽʚ ʟ ʨʽʟʥʦʶ ʪʨʠʚʘʣʽʩʪʶ ʧʝʨʝʨʚʠ, ʷʢʘ 

ʚʩʪʘʥʦʚʣʝʥʘ ʟʘʣʝʞʥʦ ʚʽʜ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʢʦʞʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ 

ʦʙ'ʻʢʪʫ; 

   P ï ʟʙʝʨʝʞʝʥʥʷ ʜʽʻʟʜʘʪʥʦʩʪʽ ʦʙ'ʻʢʪʽʚ ʨʘʜʽʦʩʚʽʪʣʦʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʦʣʴʦʪʽʚ ʧʨʠ ʨʽʟʥʠʭ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʷʭ ʚ ʩʠʩʪʝʤʽ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ 

ʘʝʨʦʧʦʨʪʫ ʽ ʦʙ'ʻʢʪʽʚ; 

   W ï ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʨʽʟʥʠʤʠ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ 

ʦʙ'ʻʢʪʘʤʠ, ʦʙʫʤʦʚʣʝʥʘ ʥʝʦʙʭʽʜʥʽʩʪʶ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ, ʩʝʟʦʥʥʦʩʪʽ, ʜʦʙʠ ʪʘ ʽʥ. 

ʆʩʥʦʚʥʝ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʘʝʨʦʧʦʨʪʽʚ [24] ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʽʜ 

ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʾ ʜʝʨʞʘʚʥʦʾ ʝʥʝʨʛʝʪʠʯʥʦʾ ʩʠʩʪʝʤʠ, ʧʦʪʫʞʥʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʘʙʦ 

ʤʽʩʴʢʠʭ ʊɽʎ. ʇʨʠ ʨʦʟʪʘʰʫʚʘʥʥʽ ʘʝʨʦʧʦʨʪʽʚ ʧʦʟʘ ʟʦʥʦʶ ʮʝʥʪʨʘʣʴʥʦʛʦ 

ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʝ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʚʽʜ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʜʞʝʨʝʣ. ɼʣʷ ʨʦʟʧʦʜʽʣʫ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚ ʘʝʨʦʧʦʨʪʘʭ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʚ ʦʩʥʦʚʥʦʤʫ ʜʚʘ ʩʪʫʧʝʥ ̔ ʪʨʘʥʩʬʦʨʤʘʮʽʾ. ʇʝʨʚʠʥʥʘ ʥʘʧʨʫʛʘ 

35ð110 ʢɺ ʚʽʜ ʤʽʩʴʢʦʾ ʘʙʦ ʧʨʦʤʠʩʣʦʚʦʾ ʧʽʜʩʪʘʥʮʽʾ ʟʥʠʞʫʻʪʴʩʷ ʜʦ 6 ï 10 ʢɺ ʽ 

ʧʝʨʝʜʘʻʪʴʩʷ ʢʘʙʝʣʴʥʠʤʠ ʘʙʦ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʧʦʚʽʪʨʷʥʠʤʠ ʣʽʥʽʷʤʠ 

ʝʣʝʢʪʨʦʧʝʨʝʜʘʯ ʥʘ ʮʝʥʪʨʘʣʴʥʫ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʫ ʧʽʜʩʪʘʥʮʽʶ (ʎʊʇ) 

ʘʝʨʦʧʦʨʪʫ. ɺʽʜ ʎʊʇ ʧʦ ʢʘʙʝʣʴʥʠʤ ʣʽʥʽʷʤ 6-10 ʢɺ ʝʣʝʢʪʨʦʝʥʝʨʛʽʷ 

ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ ʧʦ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʫ ʥʘ ʧʦʥʠʞʫʶʯʽ ʧʽʜʩʪʘʥʮʽʾ 10/0,4 ʢɺ. ɺ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʣʘʩʫ ʘʝʨʦʧʦʨʪʫ ʢʽʣʴʢʽʩʪʴ ʧʽʜʩʪʘʥʮʽʡ ʥʘʣʽʯʫʻʪʴʩʷ ʚʽʜ 5 ʜʦ 25 

ʦʜʠʥʠʮʴ.  

ɼʝʪʘʣʴʥʦ ʩʭʝʤʫ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʧʦʜʘʥʦ ʚ ʜʦʜʘʪʢʫ ɸ. 
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ʉʢʣʘʜ ʪʠʧʦʚʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʩʭʝʤ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʘʝʨʦʧʦʨʪʽʚ ʽ ʾʭ 

ʦʙ'ʻʢʪʽʚ ʨʘʜʽʦʩʚʽʪʣʦʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʣʴʦʪʽʚ ʽ ʟʚ'ʷʟʢʫ ʚ ʦʩʥʦʚʥʦʤʫ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʤʦʛʘʤʠ ʜʦ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʩʠʩʪʝʤ ʧʦʩʘʜʢʠ, ʷʢʽ ʻ ʟʥʘʯʥʦ 

ʚʠʱʠʤʠ ʱʦʜʦ ʽʥʰʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʙ'ʻʢʪʽʚ. 

ɺʠʭʦʜʷʯʠ ʟ ʢʘʪʝʛʦʨʽʡʥʦʩʪʽ ʩʧʦʞʠʚʘʯʽʚ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ, ʚʘʨʽʘʥʪʘʤʠ 

ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ (ʎɽʇ) ʘʝʨʦʧʦʨʪʫ ʻ ʩʭʝʤʠ ʟ ʜʚʦʤʘ 

ʜʞʝʨʝʣʘʤʠ ʞʠʚʣʝʥʥʷ ʩʭʝʤʠ ʎɽʇ ʪʘ ʟ ʦʜʥʠʤ ʜʞʝʨʝʣʦʤ ʎɽʇ ʷʢ ʜʦʧʫʩʪʠʤʽ 

ʚʘʨʽʘʥʪʠ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʚ ʨʘʡʦʥʽ ʘʝʨʦʧʦʨʪʫ ʜʨʫʛʦʛʦ ʜʞʝʨʝʣʘ ʎɽʇ ʽ 

ʝʢʦʥʦʤʽʯʥʦʾ ʥʝʜʦʮʽʣʴʥʦʩʪʽ (ʦʙˇʨʫʥʪʦʚʘʥʦʶ ʚ ʧʨʦʝʢʪʽ) ʙʫʜʽʚʥʠʮʪʚʘ ʃɽʇ ʽ 

ʚʚʽʜʥʠʭ ʩʧʦʨʫʜ ʚʽʜ ʜʨʫʛʦʛʦ, ʚʽʜʜʘʣʝʥʦʛʦ ʚʽʜ ʘʝʨʦʧʦʨʪʫ ʜʞʝʨʝʣʘ ʎɽʇ, ʘʙʦ 

ʷʢʦʛʦ-ʥʝʙʫʜʴ ʽʥʰʦʛʦ ʥʝʟʘʣʝʞʥʦʛʦ ʜʞʝʨʝʣʘ. 

ʋ ʚʩʽʭ ʩʣʫʞʙʘʭ ʘʝʨʦʧʦʨʪʫ ʦʩʥʦʚʥʠʤ ʚʠʜʦʤ ʝʥʝʨʛʽʾ ʻ ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʽʷ. 

ʊʦʤʫ ʚʽʜʢʣʶʯʝʥʥʷ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ ʧʨʘʢʪʠʯʥʦ ʧʘʨʘʣʽʟʫʻ ʜʽʷʣʴʥʽʩʪʴ ʮʴʦʛʦ 

ʩʢʣʘʜʥʦʛʦ ʚʠʨʦʙʥʠʯʦʛʦ ʦʙ'ʻʜʥʘʥʥʷ. ʇʦʨʫʰʝʥʥʷ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ 

ʘʚʽʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ ʙʘʟʠ (ɸʊɹ), ʩʢʣʘʜʽʚ ʇʄʄ, ʘʝʨʦʚʦʢʟʘʣʫ ʪʘ ʽʥʰʠʭ 

ʚʠʨʦʙʥʠʯʠʭ ʚʫʟʣʽʚ ʧʨʠʟʚʝʜʝ ʜʦ ʧʨʠʧʠʥʝʥʥʷ ʧʽʜʛʦʪʦʚʢʠ ʘʚʽʘʪʝʭʥʽʢʠ ʜʦ 

ʧʦʣʴʦʪʽʚ, ʟʘʪʨʠʤʦʢ ʨʝʡʩʽʚ ʽ ʧʦʨʫʰʝʥʥ ̫ʨʝʛʫʣʷʨʥʦʩʪʽ ʧʦʣʴʦʪʽʚ. ɿʥʝʩʪʨʫʤʣʝʥʥʷ 

ʢʦʤʘʥʜʥʦ-ʜʠʩʧʝʪʯʝʨʩʴʢʦʛʦ ʧʫʥʢʪʫ (ʂɼʇ) ʪʘ ʽʥʰʠʭ ʦʙ'ʻʢʪʽʚ ʧʦʩʘʜʢʠ ʋʇʈ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʽʟʢʦʛʦ ʟʤʝʥʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʾ ʟʜʘʪʥʦʩʪʽ ʘʝʨʦʧʦʨʪʽʚ, ʤʦʞʝ 

ʩʧʨʠʯʠʥʠʪʠ ʟʘ ʩʦʙʦʶ ʡʦʛʦ ʟʘʢʨʠʪʪʷ, ʘ ʧʨʠ ʥʝʩʧʨʠʷʪʣʠʚʦʤʫ ʟʙʽʛʫ ʦʙʩʪʘʚʠʥ ʻ 

ʧʨʠʯʠʥʦʶ ʣʴʦʪʥʦʾ ʧʦʜʽʾ ʽ ʥʘʚʽʪʴ ʢʘʪʘʩʪʨʦʬʠ, ʪʦʤʫ ʜʦ ʥʘʜʽʡʥʦʩʪʽ 

ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʘʝʨʦʧʦʨʪʫ ʧʨʝʜ'ʷʚʣʷʪʁʴʩʷ ʧʽʜʚʠʱʝʥ ̔ʚʠʤʦʛʠ. 

ʈʦʟʛʣʷʜʘʶʯʠ ʦʨʛʘʥʽʟʘʮʽʡʥʫ ʩʪʨʫʢʪʫʨʫ ʫʧʨʘʚʣʽʥʥʷ ʘʝʨʦʧʦʨʪʫ ʪʘ ʩʢʣʘʜ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ, ʱʦ ʚʘʞʣʠʚʠʤʠ ʩʧʦʞʠʚʘʯʘʤʠ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʷʚʣʷʶʪʴʩʷ ʧʽʜʨʦʟʜʽʣʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷʤ ʧʘʩʘʞʠʨʽʚ ʽ 

ʣʽʪʘʢʽʚ, ʘ ʩʘʤʝ ʩʣʫʞʙʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʣʴʦʪʽʚ: ʰʪʫʨʤʘʥʩʴʢʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʝʨʦʥʘʚʽʛʘʮʽʡʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ; ʤʝʪʝʦʨʦʣʦʛʽʯʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ; ʘʝʨʦʜʨʦʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ; ʨʘʜʽʦʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ; 

ʝʣʝʢʪʨʦʩʚʽʪʣʦʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ; ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʾ ʧʦʚʽʪʨʷʥʠʭ 

ʧʝʨʝʚʝʟʝʥʴ [3,25]. 
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ʉʪʨʫʢʪʫʨʘ ʚʠʪʨʘʪ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʘʝʨʦʧʦʨʪʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʚʠʨʘʟʦʤ: 

 

Wʟʘʛ=Wʪʝʭʥ+Wʜʦʧ. ʩʣ..+Wʦʙʩʣ. ʨ., 

 

ʜʝ Wʪʝʭʥ ï ʚʠʪʨʘʪʘ ʥʘ ʚʠʢʦʥʘʥʥʷ ʛʦʣʦʚʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ï 

ʘʚʽʘʧʝʨʝʚʝʟʝʥʥʷ (ʚʠʪʨʘʪʠ ʥʘ ʦʩʚʽʪʣʝʥʥʷ ʪʘ ʝʣʝʢʪʨʠʯʥʝ ʦʙʣʘʜʥʘʥʥʷ 

ʘʝʨʦʚʦʢʟʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʚʘʥʪʘʞʥʠʭ ʪʝʨʤʽʥʘʣʽʚ, ʥʘ ʨʦʙʦʪʫ ʩʠʩʪʝʤ 

ʨʘʜʽʦʥʘʚʽʛʘʮʽʾ, ʋʇʈ, ʨʦʙʦʪʫ ʩʚʽʪʣʦʩʠʛʥʘʣʴʥʠʭ ʩʠʩʪʝʤ ʘʝʨʦʜʨʦʤʫ, ʦʩʚʽʪʣʝʥʥʷ 

ʧʝʨʨʦʥʫ ʪʘ ʤʽʩʮʴ ʩʪʦʷʥʦʢ ʇʉ; 

     Wʜʦʧ. ʩʣ ï ʚʠʪʨʘʪʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʜʦʧʦʤʽʞʥʠʤʠ ʩʣʫʞʙʘʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘ 

(ʘʝʨʦʜʨʦʤʥʦʶ, ʽʥʞʝʥʝʨʥʦ ï ʘʚʽʘʮʽʡʥʦʶ, ʩʣʫʞʙʘ ʩʧʝʮʪʨʘʥʩʧʦʨʪʫ (ʉʉʊ) ʪʘ ʽʥ.) 

     Wʦʙʩʣ. ʨ.  ï ʚʠʪʨʘʪʘ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʨʝʡʩʽʚ (ʟʣʽʪ - 

ʧʦʩʘʜʢʘ). 

ɼʦ ʽʥʞʝʥʝʨʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ 

ʝʥʝʨʛʦʚʠʢʦʨʠʩʪʘʥʥʷ ʘʝʨʦʧʦʨʪʫ ʥʘʣʝʞʘʪʴ: ʙʘʟʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʨʘʜʽʦʪʝʭʥʽʯʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʽ ʟʚ'ʷʟʢʫ (ɹɽʈʊʆɿ); ʪʝʭʥʽʯʥʠʡ ʚʽʜʜʽʣ (ʊɺ); ʩʣʫʞʙʘ 

ʩʧʝʮʪʨʘʧʩʧʦʨʪʫ (ʉʉʊ); ʘʝʨʦʜʨʦʤʥʘ ʩʣʫʞʙʘ (ɸʉ); ʩʣʫʞʙʘ ʧʘʣʠʚʥʦ-

ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʉʇʄʄ); ʩʣʫʞʙʘ ʝʣʝʢʪʨʦʩʚʽʪʣʦʪʝʭʥʽʯʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ (ʉɽʉʊɽɿ); ʩʣʫʞʙʘ ʪʝʧʣʦʪʝʭʥʽʯʥʦʛʦ ʽ ʩʘʥʽʪʘʨʥʦ-ʪʝʭʥʽʯʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ (ʉʊʊ ʽ ʉʊɿ). ʊʘʢ, ɹɽʈʊʆɿ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʙʝʟʧʝʨʝʙʽʡʥʫ ʨʦʙʦʪʫ 

ʨʘʜʽʦʥʘʚʽʛʘʮʽʡʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʩʠʩʪʝʤ ʧʦʩʘʜʢʠ ʦʙ'ʻʢʪʽʚ ʩʚʽʪʣʦʪʝʭʥʽʯʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʣʴʦʪʽʚ. ɽʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ ɹɽʈʊʆɿ ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 30-40 % 

ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ.  

ʉɽʉʊɽɿ ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʧʝʨʝʨʚʥʫ ʨʦʙʦʪʫ ʢʦʤʧʣʝʢʩʫ ʦʙʣʘʜʥʘʥʥʷ 

ʝʣʝʢʪʨʦʩʚʽʪʣʦʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ ʧʦʩʘʜʢʠ ʽ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ 

ʦʙ'ʻʢʪʽʚ ʩʚʽʪʣʦʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʣʴʦʪʽʚ, ʨʦʙʦʪʫ 

ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʽ ʧʘʩʘʞʠʨʩʴʢʠʭ ʩʧʦʨʫʜ, ʘʝʨʦʧʦʨʪʫ ʪʘ ʽʥʰʠʭ 

ʩʧʦʞʠʚʘʯʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʫʢʣʘʜʝʥʠʭ ʜʦʛʦʚʦʨʽʚ, ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ 

ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 10-15 %. ʉɽʉʊɽɿ ʟʘʙʝʟʧʝʯʫʻ ʨʘʮʽʦʥʘʣʴʥʝ ʽ ʝʢʦʥʦʤʽʯʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚ ʩʣʫʞʙʘʭ ʘʝʨʦʧʦʨʪʫ. 
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ʉʊʊ ʽ ʉʊɿ ʟʘʙʝʟʧʝʯʫʻ ʨʦʙʦʪʫ ʚʠʨʦʙʥʠʯʦ-ʦʧʘʣʶʚʘʣʴʥʠʭ ʢʦʪʝʣʝʥʴ, 

ʪʝʧʣʦʪʝʭʥʽʯʥʠʭ ʜʽʣʴʥʠʮʴ ʪʘ ʩʘʥʽʪʘʨʥʦ-ʪʝʭʥʽʯʥʽ ʜʽʣʷʥʢʠ. 

ɸʝʨʦʜʨʦʤʥʘ ʩʣʫʞʙʘ ʻ ʩʪʨʫʢʪʫʨʥʠʤ-ʧʽʜʨʦʟʜʽʣʦʤ ʪʝʭʥʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʘʝʨʦʜʨʦʤʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

ɸʝʨʦʧʦʨʪ ʷʢ ʚʠʨʦʙʥʠʯʘ ʩʠʩʪʝʤʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʠʨʦʙʥʠʯʠʭ ʽ 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʧʽʜʨʦʟʜʽʣʽʚ, ʘ ʩʘʤʝ ʟ ʘʝʨʦʜʨʦʤʥʦʛʦ, ʘʝʨʦʥʘʚʽʛʘʮʽʡʥʦʛʦ, 

ʧʝʨʦʥʥʦʛʦ ʪʘ ʘʝʨʦʚʦʢʟʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʽʚ, ʘ ʪʘʢʦʞ ʜʦʧʦʤʽʞʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʾʭ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ. 

ɸʝʨʦʚʦʢʟʘʣʴʥʠʡ ʢʦʤʧʣʝʢʩ ʩʣʫʞʠʪʴ ʜʣʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʩʴʢʠʭ ʽ 

ʙʘʛʘʞʥʠʭ ʧʝʨʝʚʝʟʝʥʴ, ʚʽʥ ʦʩʥʘʱʝʥʠʡ ʩʫʯʘʩʥʠʤʠ ʟʘʩʦʙʘʤʠ ʪʘ ʤʝʭʘʥʽʟʤʘʤʠ ʜʣʷ 

ʷʢʽʩʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʝʨʝʚʽʟʥʦʛʦ ʧʨʦʮʝʩʫ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʩʴʢʠʭ ʽ 

ʙʘʛʘʞʥʠʭ ʧʝʨʝʚʝʟʝʥʴ. ɺʩʽ ʧʨʠʤʽʱʝʥʥʷ ʘʝʨʦʚʦʢʟʘʣʫ ʟʘ ʾʭ ʬʫʥʢʮʽʦʥʘʣʴʥʦ - 

ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʢʽʣʴʢʘ ʟʦʥ: 

ï ʟʦʥʠ (ʟʘʣʠ) ʟʘʛʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ, ʚ ʷʢʦʤʫ ʨʦʟʤʽʱʫʶʪʴʩʷ: ʩʠʩʪʝʤʠ 

ʽ ʟʘʩʦʙʠ ʚʽʟʫʘʣʴʥʦʛʦ ʽʥʬʦʨʤʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʽ ʚʽʜʚʽʜʫʚʘʯʽʚ ʘʝʨʦʚʦʢʟʘʣʫ; 

ï ʟʦʥʠ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, ʘ ʩʘʤʝ: ʧʫʥʢʪʠ ʩʧʝʮʽʘʣʴʥʦʛʦ 

ʢʦʥʪʨʦʣʶ ɸɹ; ʧʫʥʢʪʠ - ʤʠʪʥʦʛʦ, ʩʘʥʽʪʘʨʥʦʛʦ, ʧʨʠʢʦʨʜʦʥʥʦʛʦ, ʽʤʤʽʛʨʘʮʽʡʥʦʛʦ 

ʪʘ ʽʥʰʠʭ ʚʠʜʽʚ ʢʦʥʪʨʦʣʶ. 

 

1.1.2 ɸʥʘʣʽʟ ʩʧʦʞʠʚʘʯʽʚ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʘʝʨʦʧʦʨʪʽʚ  

ʉʧʦʞʠʚʘʯʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʘʝʨʦʧʦʨʪʫ ʨʦʟʧʦʜ̔ʣʷʶʪʴ ʥʘ ʥʘʩʪʫʧʥʽ ʛʨʫʧʠ: 

- ʩʧʦʞʠʚʘʯʽ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʣʴʦʪʠ ʣʽʪʘʢʽʚ, 

ʨʘʜʽʦʟʘʩʦʙʠ ʽ ʩʚʽʪʣʦʩʠʛʥʘʣʴʥʝ ʫʩʪʘʪʢʫʚʘʥʥʷ ʩʠʩʪʝʤ ʧʦʩʘʜʢʠ ʣʽʪʘʢʽʚ, ʟʘʩʦʙʠ 

ʥʘʚʽʛʘʮʽʾ ʽ ʨʘʜʽʦʣʦʢʘʮʽʾ, ʢʦʥʪʨʦʣʶ ʋʇʈ, ʦʙ'ʻʢʪʠ ʟʚ'ʷʟʢʫ ʽ ʤʝʪʝʦʩʣʫʞʙʠ; 

- ʝʣʝʢʪʨʦʩʠʣʦʚʝ ʫʩʪʘʪʢʫʚʘʥʥʷ ʧʘʩʘʞʠʨʩʴʢʠʭ, ʩʣʫʞʙʦʚʠʭ ʽ ʚʠʨʦʙʥʠʯʠʭ 

ʙʫʜʽʚʝʣʴ, ʫʩʪʘʥʦʚʦʢ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʣʽʪʘʢʽʚ ʥʘ ʤʽʩʮʷʭ ʩʪʦʷʥʦʢ ʽ 

ʧʝʨʦʥʽʚ; 

- ʚʥʫʪʨʽʰʥʽ ʦʩʚʽʪʣʶʚʘʣʴʥʽ ʫʩʪʘʥʦʚʢʠ ʧʘʩʘʞʠʨʩʴʢʠʭ, ʩʣʫʞʙʦʚʠʭ ʽ 

ʚʠʨʦʙʥʠʯʠʭ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜʞʝʥʴ ʘʝʨʦʧʦʨʪʽʚ, ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʽʚ ʽ 

ʢʦʤʫʥʘʣʴʥʠʭ ʙʫʜʽʚʝʣʴ; 



22 
 

- ʟʦʚʥʽʰʥʻ ʦʩʚʽʪʣʝʥʥʷ ʜʦʨʽʛ, ʤʽʩʮʴ ʚʽʜʩʪʦʶ ʣʽʪʘʢʽʚ, ʧʝʨʦʥʫ, ʩʢʣʘʜʽʚ, 

ʦʭʦʨʦʥʥʝ ʦʩʚʽʪʣʝʥʥʷ ʪʦʱʦ.  

ʈʦʟʧʦʜʽʣ ʧʦʪʫʞʥʦʩʪʽ, ʱʦ ʩʧʦʞʠʚʘʻʪʴʩʷ ʟʘ ʪʠʧʘʤʠ ʩʧʦʞʠʚʘʶʯʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʘʝʨʦʧʦʨʪʫ, ʷʢʝ ʥʘʣʝʞʠʪʴ ʚʽʜʧʦʚʽʜʥʠʤ ʩʪʨʫʢʪʫʨʥʠʤ ʧʽʜʨʦʟʜʽʣʘʤ, 

ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 1.1.  

 

ʊʘʙʣʠʮʷ 1.1 - ɺʩʪʘʥʦʚʣʝʥʘ ʧʦʪʫʞʥʽʩʪʴ ʩʧʦʞʠʚʘʯʽʚ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ 

ʘʝʨʦʧʦʨʪʫ 

ˉ ʟ/ʧ ʊʠʧ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʇʦʪʫʞʥʽʩʪʴ, ʢɺʪ ʏʘʩʪʢʘ, % 

1 ɽʥʝʨʛʦʛʝʥʝʨʫʶʯʝ ʦʙʣʘʜʥʘʥʥʷ 3136 100 

2 ɽʥʝʨʛʦʩʧʦʞʠʚʘʶʯʝ ʦʙʣʘʜʥʘʥʥʷ 7789 100 

2.1 ʊʝʭʥʦʣʦʛʽʯʥʝ ʦʙʣʘʜʥʘʥʥʷ 2995 38,4 

2.1.1 ʈʘʜʽʦʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ 278 3,6 

2.1.2 ʉʚʽʪʣʦʩʠʛʥʘʣʴʥʽ ʟʘʩʦʙʠ 1358 17,4 

2.1.3 ɽʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ 112 1,4 

2.1.4 ɯʥʰʽ ʪʝʭʧʨʦʮʝʩʠ 1247 16 

2.2. ɽʣʝʢʪʨʦʧʨʠʚʦʜ 3150 40,5 

2.2.1 ʄʝʪʘʣʦʦʙʨʦʙʢʘ 253 3,3 

2.2.2 ɺʠʨʦʙʥʠʮʪʚʦ ʭʦʣʦʜʫ 342 4.4 

2.2.3 ɺʝʥʪʠʣʷʮʽʷ ʪʘ ʢʦʥʜʝʥʩʫʚʘʥʥʷ 718 9,2 

2.2.4 ʇʝʨʝʢʘʯʫʚʘʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ 33 0,4 

2.2.5 ʂʘʥʘʣʽʟʘʮʽʷ ʪʘ ʦʯʠʱʝʥʥʷ ʚʦʜʘ 209 2,7 

2.3 ɺʠʨʦʙʥʠʮʪʚʦ ʪʘ ʧʝʨʝʜʘʯʘ ʪʝʧʣʘ 839 10,7 

2.3.1 ʇʝʨʝʢʘʯʫʚʘʥʥʷ ʧʘʣʠʚʘ 81 1,1 

2.3.2 ʇʘʣʠʚʦ ʟʘʧʨʘʚʣʝʥʥʷ 675 8,7 

2.4 ʉʠʩʪʝʤʠ ʦʩʚʽʪʣʝʥʥʷ 1644 21,3 

2.4.1 ɿʦʚʥʽʰʥʽ ʩʠʩʪʝʤʠ ʦʩʚʽʪʣʝʥʥʷ 840 11,7 

2.4.2 ɺʥʫʪʨʽʰʥʽ ʩʠʩʪʝʤʠ ʦʩʚʽʪʣʝʥʥʷ 804 11,2 

 

ɿʘʛʘʣʴʥʘ ʚʩʪʘʥʦʚʣʝʥʘ ʧʦʪʫʞʥʽʩʪʴ ʩʧʦʞʠʚʘʶʯʦʛʦ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ 

ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 10 ʄɺʪ ʽ ʟʘ ʧʦʪʫʞʥʽʩʪʶ ʜʦʨʽʚʥʶʻ ʝʣʝʢʪʨʠʯʥʽʡ ʧʦʪʫʞʥʦʩʪʽ 

ʚʫʛʽʣʴʥʦʾ ʰʘʭʪʠ. ɽʣʝʢʪʨʠʯʥʘ ʧʦʪʫʞʥʽʩʪʴ ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ: 

ʪʝʭʥʦʣʦʛʽʯʥʝ ʦʙʣʘʜʥʘʥʥʷ ï 38,4 %, ʝʣʝʢʪʨʦʧʨʠʚʽʜ ï 40,5 %, ʩʠʩʪʝʤʠ 

ʦʩʚʽʪʣʝʥʥʷ ï 21,1 %. ʇʨʠʯʦʤʫ ʩʧʦʞʠʚʘʥʥʷ ʦʩʥʦʚʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 
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ʦʙʣʘʜʥʘʥʥʷ ʤʘʻ ʪʘʢʫ ʩʪʨʫʢʪʫʨʫ: ʩʚʽʪʣʦʩʠʛʥʘʣʴʥʽ ʟʘʩʦʙʠ ï 17,4 % ʚʽʜ 

ʟʘʛʘʣʴʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ; ʨʘʜʽʦʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ ï 3,6 %; ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ ï 

3,4 %; ʨʝʰʪʘ ʦʙʣʘʜʥʘʥʥʷ ï 3,6 %. 

ʇʨʦʮʝʩʘʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʻ: ʚʝʥʪʠʣʷʮʽʷ ʪʘ 

ʢʦʥʜʠʮʽʚʁʘʥʥʷ ï 9,2 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ; ʚʠʨʦʙʥʠʮʪʚʦ ʭʦʣʦʜʫ ï 

4,4 %; ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ ʧʝʨʝʜʘʯʘ ʪʝʧʣʘ ï 10,7 %; ʢʘʥʘʣʽʟʘʮʽʷ ʪʘ ʦʯʠʱʝʥʥʷ ʚʦʜʠ 

ï 2,7%; ʧʝʨʝʢʘʯʫʚʘʥʥʷ ʧʘʣʠʚʘ ï1,1 %. 

ɺʠʪʨʘʪʘ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʜʣʷ ʘʝʨʦʧʦʨʪʽʚ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʜʚʦʭ 

ʩʢʣʘʜʦʚʠʭ. ɼʦ ʧʝʨʰʦʾ ʩʢʣʘʜʦʚʦʾ ʥʘʣʝʞʠʪʴ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʝʨʝʜʘʯʽ, ʨʦʟʧʦʜʽʣʫ ʽ ʚʪʨʘʪ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʚ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘʭ, ʣʽʥʽʷʭ ʪʘ ʽʥʰʠʭ ʝʣʝʤʝʥʪʘʭ ʝʣʝʢʪʨʠʯʥʦʾ ʩʠʩʪʝʤʠ, ʘ ʜʦ 

ʜʨʫʛʦʾ ï ʢʦʤʝʨʮʽʡʥʽ ʚʪʨʘʪʠ, ʧʦʚôʷʟʘʥʽ ʟ ʥʝʜʦʩʢʦʥʘʣʽʩʪʶ ʩʠʩʪʝʤʠ ʦʙʣʽʢʫ ʽ 

ʢʦʥʪʨʦʣʶ ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ. ʊʦʤʫ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʠʪʨʘʪ 

ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʥʝʦʙʭʽʜʥʦ ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʦ ʤʽʥʽʤʫʤʫ ʚʪʨʘʪʠ ʨʝʞʠʤʫ 

ʨʦʙʦʪʠ ʩʧʦʞʠʚʘʯʽʚ, ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʝʪʦʜ ʧʨʘʚʠʣʴʥʦʛʦ ʦʙʣʽʢʫ, 

ʢʦʥʪʨʦʣʶ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʝʣʠʯʠʥʠ ʚʠʪʨʘʪʠ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ . 

 

1.2 ɸʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ ʘʝʨʦʧʦʨʪʫ 

 

ɺʘʞʣʠʚʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʫʩʧʽʰʥʦʩʪʽ ʜʽʷʣʴʥʦʩʪʽ ʟ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ 

ʻ ʝʥʝʨʛʝʪʠʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ï ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʣʘʜʥʘʥʥʷ, ʪʝʭʥʦʣʦʛʽʾ, 

ʚʠʨʦʙʥʠʮʪʚʘ, ʩʠʩʪʝʤʠ, ʷʢʘ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʪʫʧʽʥʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ ʥʘ 

ʦʜʠʥʠʮʶ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ. ɽʥʝʨʛʝʪʠʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʮʽʥʶʶʪʴ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (ʢʽʣʴʢʦʩʪʽ ʝʥʝʨʛʽʾ ʥʘ ʦʜʠʥʠʮʶ ʧʨʦʜʫʢʪʫ), 

ʘʙʦ ʷʢʽʩʥʠʭ (ʥʠʟʴʢʘ, ʚʠʩʦʢʘ). ɽʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʇɽʈ ʤʦʞʥʘ 

ʚʠʟʥʘʯʠʪʠ ʥʘ ʦʩʥʦʚʽ ʩʠʩʪʝʤʠ ʧʦʢʘʟʥʠʢʽʚ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ: 

ï ʧʠʪʦʤʽ ʚʠʪʨʘʪʠ ʇɽʈ ; 

ï ʝʥʝʨʛʦʻʤʥʽʩʪʴ ʧʨʦʜʫʢʪʫ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʫʩʽʭ ʚʠʜʽʚ ʇɽʈ ʜʦ 

ʨʽʯʥʦʛʦ ʦʙʩʷʛʫ ʧʨʦʜʫʢʮʽʾ ʫ ʛʨʦʰʦʚʦʤʫ ʚʠʨʘʟʽ; 
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ï ʝʥʝʨʛʝʪʠʯʥʘ ʩʢʣʘʜʦʚʘ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʨʦʜʫʢʮʽʾ (ʧʦʩʣʫʛ) ʫ ʚʽʜʩʦʪʢʘʭ. 

ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 15ï20 ʨʦʢʽʚ ʧʨʦʧʦʥʫʚʘʣʠʩ ɹ ʨʽʟʥʽ ʤʦʜʠʬʽʢʘʮʽʾ 

ʧʦʢʘʟʥʠʢʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʣʠʚʥʦ-ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ 

ʨʽʟʥʽ ʧʽʜʭʦʜʠ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʠʭ ʧʦʢʘʟʥʠʢʽʚ. [6,740,44,92] 

ʆʜʥʘʢ ʧʨʠ ʮʴʦʤʫ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʚʠʜʽʚ 

ʇɽʈ, ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʪʘ ʚʠʨʦʙʥʠʯʦ-ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʦʙôʻʢʪʽʚ, ʜʣʷ ʷʢʠʭ 

ʥʝʦʙʭʽʜʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʇɽʈ, 

ʢʦʣʦ ʨʝʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʧʨʠʥʮʠʧʦʚʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʾʭ 

ʚʠʟʥʘʯʝʥʥʷ ʻ ʜʫʞʝ ʦʙʤʝʞʝʥʠʤ. ʇʦʢʘʟʥʠʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʥʝʨʛʦʚʠʢʦʨʠʩʪʘʥʥʷ, 

ʷʢʽ ʥʘʡʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʧʨʘʢʪʠʯʥʠʭ ʮʽʣʝʡ, ʘ ʪʘʢʦʞ ʨʽʟʥʽ ʾʭ 

ʤʦʜʠʬʽʢʘʮʽʾ ʬʘʢʪʠʯʥʦ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ ʜʚʽ ʛʨʫʧʠ [107]: 

ï ʧʦʢʘʟʥʠʢʠ ʪʠʧʫ ʢʦʝʬʽʮʽʻʥʪʫ ʢʦʨʠʩʥʦʾ ʜʽʾ (ʂʂɼ); 

ï ʧʦʢʘʟʥʠʢʠ ʧʠʪʦʤʠʭ ʚʠʪʨʘʪ ʇɽʈ. 

ʉʫʪʥʽʩʪʴ ʬʫʥʢʮʽʾ ʢʦʥʪʨʦʣʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʥʝʨʛʦʚʠʢʦʨʠʩʪʘʥʥʷ [13,28] 

ʦʙʦʚôʷʟʢʦʚʦ ʧʝʨʝʜʙʘʯʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʷʢ ʬʘʢʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʠʭ ʦʙôʻʢʪʽʚ, ʪʘʢ ʽ ʜʝʷʢʠʭ ʾʭ çʝʪʘʣʦʥʥʠʭè ʘʙʦ 

çʥʦʨʤʘʪʠʚʥʠʭè ʟʥʘʯʝʥʴ.  

ɻʦʣʦʚʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʝʢʦʥʦʤʽʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʇɽʈ ʚ ʘʝʨʦʧʦʨʪʘʭ ʻ 

ʝʥʝʨʛʦʻʤʥʽʩʪʴ ʧʨʦʜʫʢʮʽʾ (ʨʦʙʽʪ, ʧʦʩʣʫʛ), ʪʦʙʪʦ ʚʝʣʠʯʠʥʘ (ʢʽʣʴʢʽʩʥʝ ʟʥʘʯʝʥʥʷ) 

ʩʧʦʞʠʪʠʭ ʇɽʈ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚʠʨʦʙʣʝʥʥʷ ʦʜʠʥʠʮʽ 

ʧʨʦʜʫʢʮʽʾ (ʨʦʙʽʪ, ʧʦʩʣʫʛ). 

ʉʝʨʝʜ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʜʝʨʞʘʚʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʫ 

ʩʬʝʨʽ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʩʣʽʜ ʚʠʜʽʣʠʪʠ ʥʦʨʤʫʚʘʥʥʷ ʧʠʪʦʤʠʭ ʚʠʪʨʘʪ ʇɽʈ ʥʘ 

ʦʜʠʥʠʮʶ ʧʨʦʜʫʢʮʽʾ [58,73,94,108,126].  

ɼʦ ʪʦʚʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ ʧʽʜʧʨʠʻʤʩʪʚʘ ɼʝʨʞʘʚʥʦʾ ʘʚʽʘʮʽʡʥʦʾ ʘʜʤʽʥʽʩʪʨʘʮʽʾ 

ʜʣʷ ʷʢʦʾ ʚʠʟʥʘʯʘʶʪʴʩʷ ʥʦʨʤʠ ʚʠʪʨʘʪ ʇɽʈ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʂɺɽɼ 009-96 [45] 

ʥʘʣʝʞʘʪʴ: ʘʚʽʘʧʝʨʝʚʝʟʝʥʥʷ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʘʝʨʦʧʦʨʪʫ. 

ʆʬʽʮʽʡʥʠʡ ʜʦʢʫʤʝʥʪ ʜʣʷ ʘʚʽʘʮʽʡʥʦʾ ʛʘʣʫʟʽ ʟ ʥʦʨʤʫʚʘʥʥʷ ʧʠʪʦʤʠʭ 

ʚʠʪʨʘʪ ʇɽʈ [89], ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ɻʘʣʫʟʝʚʦʶ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʶ 

ʣʘʙʦʨʘʪʦʨʽʻʶ ʟ ʧʠʪʘʥʴ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʧʨʠ 
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ʽʥʩʪʠʪʫʪʽ ʋʢʨʘʝʨʦʧʨʦʝʢʪ ʫ 2000 ʨʦʮʽ ʟʛʽʜʥʦ ʧʦʣʦʞʝʥʴ [110]. ɺ ʄʝʪʦʜʠʯʥʠʭ 

ʨʝʢʦʤʝʥʜʘʮʽʷʭ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʥʦʨʤʠ ʧʠʪʦʤʠʭ ʚʠʪʨʘʪ ʚ ʘʚʽʘʮʽʡʥʦʤʫ 

ʪʨʘʥʩʧʦʨʪʽ ʥʘ ʦʩʥʦʚʥʽ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ ʛʘʣʫʟʽ, ʘ ʩʘʤʝ: ʘʚʽʘʧʝʨʝʚʝʟʝʥʥʷ 

ʧʘʩʘʞʠʨʽʚ ʪʘ ʚʘʥʪʘʞʫ, ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʦʚʽʪʨʷʥʠʭ ʩʫʜʝʥ (ʇʉ), ʧʘʩʘʞʠʨʽʚ ʪʘ 

ʙʘʛʘʞʫ ʚ ʘʝʨʦʧʦʨʪʘʭ. ʆʪʨʠʤʘʥʽ ʧʦʢʘʟʥʠʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʪʘʢʦʞ 

ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʦʙʩʷʛʽʚ ʩʧʦʞʠʚʘʥʥʷ ʇɽʈ ʚ ʦʙô̒ ʜʥʘʥʥʷʭ, ʘʚʽʘʢʦʤʧʘʥʽʷʭ ʽ 

ʛʘʣʫʟʽ ʚ ʮʽʣʦʤʫ.  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ ʜʦʢʫʤʝʥʪʫ ʚʠʟʥʘʯʝʥʽ ʥʘʩʪʫʧʥʽ ʪʠʤʯʘʩʦʚʽ ʧʠʪʦʤʽ 

ʥʦʨʤʠ: 

- ʚʥʫʪʨʽʰʥʴʦʛʘʣʫʟʝʚʘ ʧʠʪʦʤʘ ʥʦʨʤʘ ʚʠʪʨʘʪ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʥʘ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 1 ʧʘʩʘʞʠʨʘ ï 20,33 ʢɺʪĀʛʦʜ/ʧʘʩ.; 

- ʚʥʫʪʨʽʰʥʴʦʛʘʣʫʟʝʚʘ ʧʠʪʦʤʘ ʥʦʨʤʘ ʚʠʪʨʘʪ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʥʘ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 1 ʨʝʡʩʫ ï 532,11 ʢɺʪĀʛʦʜ/ʨʝʡʩ; 

- ʚʥʫʪʨʽʰʥʴʦʛʘʣʫʟʝʚʘ ʧʠʪʦʤʘ ʥʦʨʤʘ ʚʠʪʨʘʪ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʥʘ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 1 ʪ ʚʘʥʪʘʞʫ ï 3385,2 ʢɺʪĀʛʦʜ/ʪ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʜʝʨʞʘʚʘ ʢʦʥʪʨʦʣʶʻ ʘʝʨʦʧʦʨʪʠ, ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʥʦʩʽʾʚ ʱʦʨʽʯʥʦʶ ʧʦʜʘʯʝʶ 

ʥʘʩʪʫʧʥʠʭ ʜʦʢʫʤʝʥʪʽʚ: ʱʦʨʽʯʥʠʡ ʟʚʽʪ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʦʨʤ 

ʧʘʣʠʚʥʦ -ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ; ʧʣʘʥ ʦʨʛʘʥʽʟʘʮʽʡʥʦ - ʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ ʟ 

ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʝʢʦʥʦʤʽʾ ʇɽʈ ʥʘ ʨʽʢ; ʧʨʦʚʝʜʝʥʥʷ 

ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʘʫʜʠʪʫ ʧʦ ʨʘʮʽʦʥʘʣʴʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ ʝʥʝʨʛʝʪʠʯʥʠʭ ʥʦʩʽʾʚ; 

ʟʚʽʪ ʧʨʦ ʩʧʦʞʠʚʘʥʥʷ ʇɽʈ, ʘʙʦ ʬʦʨʤʘ ʜʝʨʞʘʚʥʦʛʦ ʩʪʘʪʠʩʪʠʯʥʦʛʦ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ˉ 11-ʄʊʇ [91]. 

ʅʘ ʦʩʥʦʚʽ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʟʽʙʨʘʥʠʭ ʚ 

ʘʝʨʦʧʦʨʪʘʭ ʋʢʨʘʾʥʠ [97-100], ʟʘʩʪʦʩʦʚʫʶʯʠ ʨʦʟʨʘʭʫʥʢʦʚʦ - ʩʪʘʪʠʩʪʠʯʥʠʡ 

ʤʝʪʦʜ  ʥʦʨʤʫʚʘʥʥʷ ʧʠʪʦʤʠʭ ʚʠʪʨʘʪ ʇɽʈ [73], ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʬʘʢʪʠʯʥʽ 

ʟʥʘʯʝʥʥʷ ʧʠʪʦʤʠʭ ʚʠʪʨʘʪ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʪʘ ʧʦʨʽʚʥʷʣʠ ʾʭ ʽʟ 

ʚʥʫʪʨʽʰʥʴʦʛʘʣʫʟʝʚʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. ʇʦʙʫʜʦʚʘʥʽ ʛʨʘʬʽʢʠ ʟʤʽʥʠ ʧʠʪʦʤʠʭ 

ʚʠʪʨʘʪ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʥʘ ʦʩʥʦʚʥʽ ʚʠʜʠ ʜʽʷʣʴʥʦʩʪʽ ʘʝʨʦʧʦʨʪʽʚ (ʨʠʩ. 1.1-

1.3.). 
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ʈʠʩʫʥʦʢ 1.1 ï ɻʨʘʬʽʢ ʧʠʪʦʤʠʭ ʚʠʪʨʘʪ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʦʜʥʦʛʦ ʧʘʩʘʞʠʨʘ 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʧʦʙʫʜʦʚʘʥ ̔ʛʨʘʬʢ̔ʠ ʧʠʪʦʤʠʭ ʚʠʪʨʘʪ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʦʜʥʦʛʦ ʨʝʡʩʫ.  

 

 

ʈʠʩʫʥʦʢ 1.2 ï ɻʨʘʬʽʢ ʧʠʪʦʤʠʭ ʚʠʪʨʘʪ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʦʜʥʦʛʦ ʨʝʡʩʫ 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʧʦʙʫʜʦʚʘʥ ̔ʛʨʘʬʢ̔ʠ ʧʠʪʦʤʠʭ ʚʠʪʨʘʪ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʦʜʥʽʻʾ ʪʦʥʠ ʚʘʥʪʘʞʫ  

 

ˤͤͯͭͪ͜΄ͤΈ͎ͦ͊ͯ͘͡
͔͍͊ ͤͦͪͣ͊Τ нллпΤ 

532,11 

ˤͤͯͭͪ͜΄ͤΈ͎ͦ͊ͯ͘͡
͔͍͊ ͤͦͪͣ͊Τ нллрΤ 

532,11 

ˤͤͯͭͪ͜΄ͤΈ͎ͦ͊ͯ͘͡
͔͍͊ ͤͦͪͣ͊Τ нллсΤ 

532,11 

ˤͤͯͭͪ͜΄ͤΈ͎ͦ͊ͯ͘͡
͔͍͊ ͤͦͪͣ͊Τ нллтΤ 

532,11 

ˤͤͯͭͪ͜΄ͤΈ͎ͦ͊ͯ͘͡
͔͍͊ ͤͦͪͣ͊Τ нллуΤ 

532,11 

ˤͤͯͭͪ͜΄ͤΈ͎ͦ͊ͯ͘͡
͔͍͊ ͤͦͪͣ͊Τ нллфΤ 

532,11 

ˤͤͯͭͪ͜΄ͤΈ͎ͦ͊ͯ͘͡
͔͍͊ ͤͦͪͣ͊Τ нлмлΤ 

532,11 

ˤͤͯͭͪ͜΄ͤΈ͎ͦ͊ͯ͘͡
͔͍͊ ͤͦͪͣ͊Τ нлммΤ 

532,11 

ˤͤͯͭͪ͜΄ͤΈ͎ͦ͊ͯ͘͡
͔͍͊ ͤͦͪͣ͊Τ нлмнΤ 

532,11 

ˤͤͯͭͪ͜΄ͤΈ͎ͦ͊ͯ͘͡
͔͍͊ ͤͦͪͣ͊Τ нлмоΤ 

532,11 ˨˽ ζ˸ˢ 
ζˣ͙ͦͪͫͨ͜͡ΈηηΤ 
2004; 326,98 

˨˽ ζ˸ˢ 
ζˣ͙ͦͪͫͨ͜͡ΈηηΤ 
2005; 288,28 

˨˽ ζ˸ˢ 
ζˣ͙ͦͪͫͨ͜͡ΈηηΤ 

2006; 246 

˨˽ ζ˸ˢ 
ζˣ͙ͦͪͫͨ͜͡ΈηηΤ 
2007; 221,02 

˨˽ ζ˸ˢ 
ζˣ͙ͦͪͫͨ͜͡ΈηηΤ 

2008; 205,9 

˨˽ ζ˸ˢ 
ζˣ͙ͦͪͫͨ͜͡ΈηηΤ 

2009; 204,2 

˨˽ ζ˸ˢ 
ζˣ͙ͦͪͫͨ͜͡ΈηηΤ 
2010; 221,02 

˨˽ ζ˸ˢ 
ζˣ͙ͦͪͫͨ͜͡ΈηηΤ 

2011; 205,9 

˨˽ ζ˸ˢ 
ζˣ͙ͦͪͫͨ͜͡ΈηηΤ 

2012; 204,2 

˨˽ ζ˸ˢ 
ζˣ͙ͦͪͫͨ͜͡ΈηηΤ 
2013; 198,13 

˽ˢ́ ζ˸ˢ 
ζ˿ͣ͜ͺ͔ͪͦͨͦ͡Έηη
; 2004; 1026,59 

˽ˢ́ ζ˸ˢ 
ζ˿ͣ͜ͺ͔ͪͦͨͦ͡Έηη

; 2005; 954,32 ˽ˢ́ ζ˸ˢ 
ζ˿ͣ͜ͺ͔ͪͦͨͦ͡Έηη

; 2006; 734,66 

˽ˢ́ ζ˸ˢ 
ζ˿ͣ͜ͺ͔ͪͦͨͦ͡Έηη

; 2007; 838,27 

˽ˢ́ ζ˸ˢ 
ζ˿ͣ͜ͺ͔ͪͦͨͦ͡Έηη

; 2008; 844,33 

˽ˢ́ ζ˸ˢ 
ζ˿ͣ͜ͺ͔ͪͦͨͦ͡Έηη

; 2009; 840,72 

˽ˢ́ ζ˸ˢ 
ζ˿ͣ͜ͺ͔ͪͦͨͦ͡Έηη

; 2010; 838,27 

˽ˢ́ ζ˸ˢ 
ζ˿ͣ͜ͺ͔ͪͦͨͦ͡Έηη

; 2011; 844,33 

˽ˢ́ ζ˸ˢ 
ζ˿ͣ͜ͺ͔ͪͦͨͦ͡Έηη

; 2012; 840,72 

˽ˢ́ ζ˸ˢ 
ζ˿ͣ͜ͺ͔ͪͦͨͦ͡Έηη

; 2013; 800,5 

˴˽ ζ˸ˢ 
˨͔ͦͤͼΈ͟ηΤ нллпΤ 

1179,96 ˴ ˽ ζ˸ˢ 
˨͔ͦͤͼΈ͟ηΤ нллрΤ 

991,6 

˴˽ ζ˸ˢ 
˨͔ͦͤͼΈ͟ηΤ нллсΤ 

367,64 

˴˽ ζ˸ˢ 
˨͔ͦͤͼΈ͟ηΤ нллтΤ 

360,28 

˴˽ ζ˸ˢ 
˨͔ͦͤͼΈ͟ηΤ нллуΤ 

312,65 

˴˽ ζ˸ˢ 
˨͔ͦͤͼΈ͟ηΤ нллфΤ 

350,64 

˴˽ ζ˸ˢ 
˨͔ͦͤͼΈ͟ηΤ нлмлΤ 

360,28 

˴˽ ζ˸ˢ 
˨͔ͦͤͼΈ͟ηΤ нлммΤ 

312,65 

˴˽ ζ˸ˢ 
˨͔ͦͤͼΈ͟ηΤ нлмнΤ 

350,64 

˴˽ ζ˸ˢ 
˨͔ͦͤͼΈ͟ηΤ нлмоΤ 

300,5 

˨˽ ζ˸ˢ 
ζ˶Έ͍͍͜ηηΤ нллпΤ 

1047,21 ˨ ˽ ζ˸ˢ 
ζ˶Έ͍͍͜ηηΤ нллрΤ 

817,72 
˨˽ ζ˸ˢ 

ζ˶Έ͍͍͜ηηΤ нллсΤ 
674,16 

˨˽ ζ˸ˢ 
ζ˶Έ͍͍͜ηηΤ нллтΤ 

613,4 
˨˽ ζ˸ˢ 

ζ˶Έ͍͍͜ηηΤ нллуΤ 
467,2 

˨˽ ζ˸ˢ 
ζ˶Έ͍͍͜ηηΤ нллфΤ 

352,4 

˨˽ ζ˸ˢ 
ζ˶Έ͍͍͜ηηΤ нлмлΤ 

613,4 
˨˽ ζ˸ˢ 

ζ˶Έ͍͍͜ηηΤ нлммΤ 
467,2 
˨˽ ζ˸ˢ 

ζ˶Έ͍͍͜ηηΤ нлмнΤ 
352,4 

˨˽ ζ˸ˢ 
ζ˶Έ͍͍͜ηηΤ нлмоΤ 

320 

˴˽ ζ˸ˢ ζ˴͙͍͝η 
όˬͯ͡Ύ͙ͤύηΤ нллпΤ 

254,15 

˴˽ ζ˸ˢ ζ˴͙͍͝η 
όˬͯ͡Ύ͙ͤύηΤ нллрΤ 

325,38 

˴˽ ζ˸ˢ ζ˴͙͍͝η 
όˬͯ͡Ύ͙ͤύηΤ нллсΤ 

361,21 
˴˽ ζ˸ˢ ζ˴͙͍͝η 
όˬͯ͡Ύ͙ͤύηΤ нллтΤ 

243,64 

˴˽ ζ˸ˢ ζ˴͙͍͝η 
όˬͯ͡Ύ͙ͤύηΤ нллуΤ 

382,32 

˴˽ ζ˸ˢ ζ˴͙͍͝η 
όˬͯ͡Ύ͙ͤύηΤ нллфΤ 

458,47 
˴˽ ζ˸ˢ ζ˴͙͍͝η 
όˬͯ͡Ύ͙ͤύηΤ нлмлΤ 

306,67 
˴˽ ζ˸ˢ ζ˴͙͍͝η 
όˬͯ͡Ύ͙ͤύηΤ нлммΤ 

186,77 

˴˽ ζ˸ˢ ζ˴͙͍͝η 
όˬͯ͡Ύ͙ͤύηΤ нлмнΤ 

130,8 

˴˽ ζ˸ˢ ζ˴͙͍͝η 
όˬͯ͡Ύ͙ͤύηΤ нлмоΤ 

83,36 
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ʈʠʩʫʥʦʢ 1.3 ï ɻʨʘʬʽʢ ʧʠʪʦʤʠʭ ʚʠʪʨʘʪ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʦʜʥʽʻʾ ʪʦʥʠ ʚʘʥʪʘʞʫ 

 

ɼʝʪʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ ʬʘʢʪʠʯʥʠʭ ʟʥʘʯʝʥʴ ʧʠʪʦʤʠʭ ʚʠʪʨʘʪ ʝʣʝʢʪʨʠʯʥʦʾ 

ʝʥʝʨʛʽʾ ʘʝʨʦʧʦʨʪʽʚ ʧʦʜʘʥʘ ʫ ʜʦʜʘʪʢʫ ɹ. 

ʆʯʝʚʠʜʥʦ, ʱʦ ʟʥʘʯʝʥʥʷ ʧʠʪʦʤʠʭ ʚʠʪʨʘʪ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʥʘ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʦʜʥʦʛʦ ʧʘʩʘʞʠʨʘ ʜʣʷ ʨʦʟʛʣʷʥʫʪʠʭ ʘʝʨʦʧʦʨʪʽʚ ʩʫʪʪʻʚʦ 

ʚʽʜʨʽʟʥʷʪʁʴʩʷ ʚʽʜ ʚʥʫʪʨʽʰʥʴʦʛʘʣʫʟʝʚʦʛʦ ʟʥʘʯʝʥʥʷ. 

ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ, ʱʦ ʚʝʣʠʯʠʥʘ 

ʚʥʫʪʨʽʰʥʴʦʛʘʣʫʟʝʚʦʾ ʥʦʨʤʠ, ʨʦʟʨʘʭʦʚʘʥʦʾ ʫ 2000 ʨʦʮʽ ʟʘʩʪʘʨʽʣʘ ʽ ʧʦʪʨʝʙʫʻ 

ʧʝʨʝʛʣʷʜʫ. ʊʦʤʫ ʽ ʘʧʘʨʘʪ ʥʦʨʤʫʚʘʥʥʷ ʧʠʪʦʤʠʭ ʚʠʪʨʘʪ ʇɽʈ ʜʣʷ ʘʝʨʦʧʦʨʪʽʚ ʥʝ 

ʻ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤ.  

 

1.3 ɸʥʘʣʽʟ ʤʝʪʦʜʽʚ ʦʮʽʥʶʚʘʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ 

ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʧʽʜʧʨʠʻʤʩʪʚ 

 

1.3.1 ʐʣʷʭʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʘʝʨʦʧʦʨʪʽʚ 

ʂʦʤʧʣʝʢʩʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʙʫʜʴ-ʷʢʦʾ ʪʝʭʥʽʯʥʦʾ ʩʠʩʪʝʤʠ ʻ ʚʠʙʽʨ 

ʝʬʝʢʪʠʚʥʠʭ ʚʘʨʽʘʥʪʽʚ ʨʽʰʝʥʴ ʟ ʧʨʠʩʪʦʩʫʚʘʥʥʷʤ ʜʦ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʆʜʥʘʢ, 

ˤͤͯͭͪ͜΄ͤΈ͎ͦ͊ͯ͡
͔͍͊͘ ͤͦͪͣ͊Τ 
2005; 3,3852 

ˤͤͯͭͪ͜΄ͤΈ͎ͦ͊ͯ͡
͔͍͊͘ ͤͦͪͣ͊Τ 
2006; 3,3852 

ˤͤͯͭͪ͜΄ͤΈ͎ͦ͊ͯ͡
͔͍͊͘ ͤͦͪͣ͊Τ 
2007; 3,3852 

ˤͤͯͭͪ͜΄ͤΈ͎ͦ͊ͯ͡
͔͍͊͘ ͤͦͪͣ͊Τ 
2008; 3,3852 

ˤͤͯͭͪ͜΄ͤΈ͎ͦ͊ͯ͡
͔͍͊͘ ͤͦͪͣ͊Τ 
2009; 3,3852 

ˤͤͯͭͪ͜΄ͤΈ͎ͦ͊ͯ͡
͔͍͊͘ ͤͦͪͣ͊Τ 
2010; 3,3852 

ˤͤͯͭͪ͜΄ͤΈ͎ͦ͊ͯ͡
͔͍͊͘ ͤͦͪͣ͊Τ 
2011; 3,3852 

ˤͤͯͭͪ͜΄ͤΈ͎ͦ͊ͯ͡
͔͍͊͘ ͤͦͪͣ͊Τ 
2012; 3,3852 

ˤͤͯͭͪ͜΄ͤΈ͎ͦ͊ͯ͡
͔͍͊͘ ͤͦͪͣ͊Τ 
2013; 3,3852 

ˤͤͯͭͪ͜΄ͤΈ͎ͦ͊ͯ͡
͔͍͊͘ ͤͦͪͣ͊Τ Τ 

3,3852 

˨˽ ζ˸ˢ 
ζˣ͙ͦͪͫͨ͜͡ΈηηΤ 
2005; 0,9984 

˨˽ ζ˸ˢ 
ζˣ͙ͦͪͫͨ͜͡ΈηηΤ 
2006; 0,8493 

˨˽ ζ˸ˢ 
ζˣ͙ͦͪͫͨ͜͡ΈηηΤ 
2007; 0,68204 

˨˽ ζ˸ˢ 
ζˣ͙ͦͪͫͨ͜͡ΈηηΤ 
2008; 0,5765 

˨˽ ζ˸ˢ 
ζˣ͙ͦͪͫͨ͜͡ΈηηΤ 
2009; 0,59902 

˨˽ ζ˸ˢ 
ζˣ͙ͦͪͫͨ͜͡ΈηηΤ 
2010; 0,57503 

˨˽ ζ˸ˢ 
ζˣ͙ͦͪͫͨ͜͡ΈηηΤ 
2011; 0,5765 

˨˽ ζ˸ˢ 
ζˣ͙ͦͪͫͨ͜͡ΈηηΤ 
2012; 0,59902 

˨˽ ζ˸ˢ 
ζˣ͙ͦͪͫͨ͜͡ΈηηΤ 
2013; 0,57503 

˨˽ ζ˸ˢ 
ζˣ͙ͦͪͫͨ͜͡ΈηηΤ Τ 

0,65 

˾˽ ζ˸ˢ 
ζ˿ͣ͜ͺ͔ͪͦͨͦ͡Έη
ηΤ нллрΤ уΣпллун 

˾˽ ζ˸ˢ 
ζ˿ͣ͜ͺ͔ͪͦͨͦ͡Έη
ηΤ нллсΤ тΣумрот 

˾˽ ζ˸ˢ 
ζ˿ͣ͜ͺ͔ͪͦͨͦ͡Έη
ηΤ нллтΤ сΣмуслс 

˾˽ ζ˸ˢ 
ζ˿ͣ͜ͺ͔ͪͦͨͦ͡Έη
ηΤ нллуΤ уΣфмлмн 

˾˽ ζ˸ˢ 
ζ˿ͣ͜ͺ͔ͪͦͨͦ͡Έη
ηΤ нллфΤ тΣпмплр 

˾˽ ζ˸ˢ 
ζ˿ͣ͜ͺ͔ͪͦͨͦ͡Έη
ηΤ нлмлΤ тΣорррм 

˾˽ ζ˸ˢ 
ζ˿ͣ͜ͺ͔ͪͦͨͦ͡Έη
ηΤ нлммΤ уΣфмлмн 

˾˽ ζ˸ˢ 
ζ˿ͣ͜ͺ͔ͪͦͨͦ͡Έη
ηΤ нлмнΤ тΣпмплр 

˾˽ ζ˸ˢ 
ζ˿ͣ͜ͺ͔ͪͦͨͦ͡Έη
ηΤ нлмоΤ тΣорррм 

˾˽ ζ˸ˢ 
ζ˿ͣ͜ͺ͔ͪͦͨͦ͡Έη

ηΤ Τ с 

˴˽ ζ˸ˢ 
˨͔ͦͤͼΈ͟ηΤ нллрΤ 

29,56727 

˴˽ ζ˸ˢ 
˨͔ͦͤͼΈ͟ηΤ нллсΤ 

29,22704 

˴˽ ζ˸ˢ 
˨͔ͦͤͼΈ͟ηΤ нллтΤ 

12,66743 
˴˽ ζ˸ˢ 

˨͔ͦͤͼΈ͟ηΤ нллуΤ 
8,39488 

˴˽ ζ˸ˢ 
˨͔ͦͤͼΈ͟ηΤ нллфΤ 

10,66519 

˴˽ ζ˸ˢ 
˨͔ͦͤͼΈ͟ηΤ нлмлΤ 

14,85443 ˴ ˽ ζ˸ˢ 
˨͔ͦͤͼΈ͟ηΤ нлммΤ 

8,39488 

˴˽ ζ˸ˢ 
˨͔ͦͤͼΈ͟ηΤ нлмнΤ 

10,66519 

˴˽ ζ˸ˢ 
˨͔ͦͤͼΈ͟ηΤ нлмоΤ 

14,85443 
˴˽ ζ˸ˢ 

˨͔ͦͤͼΈ͟ηΤ Τ мнΣр 

˨˽ ζ˸ˢ 
ζ˶Έ͍͍͜ηηΤ нллрΤ 

15,66481 

˨˽ ζ˸ˢ 
ζ˶Έ͍͍͜ηηΤ нллсΤ 

14,75177 

˨˽ ζ˸ˢ 
ζ˶Έ͍͍͜ηηΤ нллтΤ 

47,61481 

˨˽ ζ˸ˢ 
ζ˶Έ͍͍͜ηηΤ нллуΤ 

11,52078 

˨˽ ζ˸ˢ 
ζ˶Έ͍͍͜ηηΤ нллфΤ 

9,1066 

˨˽ ζ˸ˢ 
ζ˶Έ͍͍͜ηηΤ нлмлΤ 

5,93985 

˨˽ ζ˸ˢ 
ζ˶Έ͍͍͜ηηΤ нлммΤ 

11,52078 

˨˽ ζ˸ˢ 
ζ˶Έ͍͍͜ηηΤ нлмнΤ 

9,1066 

˨˽ ζ˸ˢ 
ζ˶Έ͍͍͜ηηΤ нлмоΤ 

5,93985 

˨˽ ζ˸ˢ 
ζ˶Έ͍͍͜ηηΤ Τ пΣт 

˴˽ ζ˸ˢ ζ˴͙͍͝η 
όˬͯ͡Ύ͙ͤύηΤ 

2005; 7927,014 

˴˽ ζ˸ˢ ζ˴͙͍͝η 
όˬͯ͡Ύ͙ͤύηΤ 

2006; 9803,011 

˴˽ ζ˸ˢ ζ˴͙͍͝η 
όˬͯ͡Ύ͙ͤύηΤ 

2007; 9868,61 

˴˽ ζ˸ˢ ζ˴͙͍͝η 
όˬͯ͡Ύ͙ͤύηΤ 

2008; 9617,73 

˴˽ ζ˸ˢ ζ˴͙͍͝η 
όˬͯ͡Ύ͙ͤύηΤ 

2009; 10660,61 

˴˽ ζ˸ˢ ζ˴͙͍͝η 
όˬͯ͡Ύ͙ͤύηΤ 

2010; 11427,47 

˴˽ ζ˸ˢ ζ˴͙͍͝η 
όˬͯ͡Ύ͙ͤύηΤ 

2011; 14176,53 

˴˽ ζ˸ˢ ζ˴͙͍͝η 
όˬͯ͡Ύ͙ͤύηΤ 

2012; 13124,49 

˴˽ ζ˸ˢ ζ˴͙͍͝η 
όˬͯ͡Ύ͙ͤύηΤ 

2013; 16805,4 

˴˽ ζ˸ˢ ζ˴͙͍͝η 
όˬͯ͡Ύ͙ͤύηΤ Τ 

16755,13 

ɺ
,
 
ʄ
ɺ
ʪ
Ā
ʛ
ʦ
ʜ
/
1
 
ʪ

 

ʈʦʢʠ 

ɺʥʫʪʨʽʰʥʴʦʛʘʣʫʟʝ
ʚʘ ʥʦʨʤʘ 
ɼʇ çʄɸ 
çɹʦʨʠʩʧʽʣʴèè 
ʈʇ çʄɸ 
çʉʽʤʬʝʨʦʧʦʣʴèè 
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ʮʝ ʬʦʨʤʫʣʶʚʘʥʥʷ ʚʣʘʩʪʠʚʝ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʩʠʩʪʝʤ (ʌʉ), ʜʝ ʚ ʢʦʥʪʫʨʽ 

ʫʧʨʘʚʣʽʥʥʷ ʽ ʢʦʥʪʨʦʣʶ ʚʽʜʩʫʪʥʽʡ ʦʧʝʨʘʪʦʨ (ʘʙʦ ʡʦʛʦ ʬʫʥʢʮʽʾ ʦʙʤʝʞʝʥʽ), 

ʦʙʤʝʞʝʥʽ ʫʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ (ʥʘʧʨʠʢʣʘʜ, ʪʽʣʴʢʠ ʦʯʽʢʫʚʘʥʽ), ʘ ʩʘʤʘ ʚʦʥʘ ʤʦʞʝ 

ʙʫʪʠ ʧʦʣʽʧʰʝʥʘ ʟʘ ʨʘʭʫʥʦʢ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʽʚ. 

ʇʨʦʙʣʝʤʘ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʝʨʽʡʥʠʭ ʽ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʤʦʛ ʙʝʟʧʝʢʠ ʪʘ ʨʝʛʫʣʷʨʥʦʩʪʽ 

ʧʦʣʴʦʪʽʚ ʻ ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʽ ʦʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ (ɽʊʂ)  

[34] ʤʘʻ ʩʢʣʘʜʥʠʡ ʚʥʫʪʨʽʰʥʽʡ ʟʤʽʩʪ. ʉʠʩʪʝʤʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ɽʊʂ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʘ ʤʘʪʝʤʘʪʠʯʥʦʶ ʤʦʜʝʣʣʶ ʚʠʜʫ:  

 

< ʎ, ʗ, ʇ, ʉ, ɸ, ʂ, ɽ, ɺ, ʈ, ʊ > , 

 

ʜʝ ʎ, ʗ, ʇ, ʉ, ɸ, ʂ, ɽ, ɺ, ʈ, ʊ ï ʬʘʢʪʦʨʠ ʚʧʣʠʚʫ ʚʽʜʧʦʚʽʜʥʦ ʚʠʩʦʢʦʾ ʮʽʣʽʩʥʦʩʪʽ 

ʢʦʤʧʣʝʢʩʫ; ʷʢʦʩʪʽ ʡʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ; ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʢʦʤʧʣʝʢʩʫ ʽ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʩʫʤʽʩʥʦʩʪʽ ʡʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ; ʧʨʦʮʝʩʫ ʩʝʨʪʠʬʽʢʘʮʽʾ 

ʢʦʤʧʣʝʢʩʫ; ʘʜʘʧʪʠʚʥʦʩʪʽ ʢʦʤʧʣʝʢʩʫ ʜʦ ʟʤʽʥ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ ʤʦʜʠʬʽʢʘʮʽʡ; 

ʨʦʟʚʠʪʢʫ ʢʦʤʧʣʝʢʩʫ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ; ʝʨʛʦʥʦʤʽʯʥʦʩʪʽ ʢʦʤʧʣʝʢʩʫ; 

ʚʽʜʤʦʚʦʩʪʽʡʢʦʩʪʽ, ʨʘʮʽʦʥʘʣʴʥʦʾ ʨʦʙʦʪʠ, ʪʨʠʚʘʣʦʩʪʽ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ 

ʦʙʣʘʜʥʘʥʥʷ. 

ʉʢʣʘʜʦʚʽ ʩʠʩʪʝʤʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ɽʊʂ [43] ʘʝʨʦʧʦʨʪʽʚ 

ʚʟʘʻʤʦʢʦʨʝʣʴʦʚʘʥʽ, ʧʦʚ'ʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ ʥʝʦʜʥʦʟʥʘʯʥʦ ʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʫʤʦʚ 

ʧʦʣʴʦʪʽʚ ʪʘ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ. ʋ ʟʘʚʜʘʥʥʷʭ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ɹʇ ʽ ʈʇ ʚʦʥʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʟʚʝʜʝʥʽ ʜʦ ʧʦʢʘʟʥʠʢʽʚ ʚʠʩʦʢʦʾ ʮʽʣʽʩʥʦʩʪʽ ʽ ʚʠʩʦʢʦʾ ʛʦʪʦʚʥʦʩʪʽ ʘʙʦ 

ʜʦ ʢʦʤʧʣʝʢʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʽʜʤʦʚʦʙʝʟʧʝʢʠ, ʚʽʜʤʦʚʦʩʪʽʡʢʦʩʪʽ, ʞʠʚʫʯʦʩʪʽ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʜʦʩʷʛʘʻʪʴʩʷ ʚʠʨʽʰʝʥʥʷʤ ʟʘʜʘʯ ʚ ʪʘʢʠʭ ʥʘʧʨʷʤʘʭ: 

- ʚʠʨʦʙʥʠʯʦ-ʪʝʭʥʽʯʥʠʡ ï ʰʣʷʭʦʤ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ 

(ʤʘʪʝʨʽʘʣʴʥʠʭ, ʬʽʥʘʥʩʦʚʠʭ, ʪʨʫʜʦʚʠʭ, ʽʥʬʦʨʤʘʮʽʡʥʠʭ, ʪʠʤʯʘʩʦʚʠʭ); 

- ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʡ ï ʰʣʷʭʦʤ ʨʝʘʣʽʟʘʮʽʾ ʩʪʚʦʨʝʥʠʭ ʨʽʚʥʽʚ ʷʢʦʩʪʽ ʪʘ 

ʥʘʜʽʡʥʦʩʪʽ. 
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ɽʬʝʢʪʠʚʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʭʦʜʽʚ ʦʮʽʥʶʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʝʢʪʦʨ-ʬʫʥʢʮʽʾ:  

 

{ } MjN,i,K,R,K,REE (ʧ

i

(ʧ

ijiijcici ,1,1)) ===  , 

 

ʜʝ Rij, Rij
(n)

 ï ʚʽʜʧʦʚʽʜʥʦ ʬʘʢʪʠʯʥʽ ʽ ʟʘʧʣʘʥʦʚʘʥʽ ʟʥʘʯʝʥʥʷ ʨʝʩʫʨʩʽʚ j-ʦ 

ʥʘʡʤʝʥʫʚʘʥʥʷ, ʥʘʧʨʘʚʣʝʥʠʭ ʥʘ ʨʝʘʣʽʟʘʮʽʶ ʦʙʨʘʥʠʭ ʟʘʭʦʜʽʚ ʚ i-ʫ ʧʣʘʥʦʚʦʤʫ 

ʧʝʨʽʦʜʽ;  

     Ki, Ki
(n)

 ï ʚʽʜʧʦʚʽʜʥʦ ʬʘʢʪʠʯʥʠʡ ʽ ʟʘʜʘʥʠʡ ʨʽʚʥʽ ʷʢʦʩʪʽ ʽ ʥʘʜʽʡʥʦʩʪʽ ɽɽʂ, 

ʧʨʦʮʝʩʽʚ ʽ ʨʝʘʛʫʶʯʠʭ ʩʠʩʪʝʤ. 

ʗʢʱʦ ȹ Rn, ȹ ʂn ʚ ʧʝʚʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ ʧʦʟʠʪʠʚʥʽ, ʪʦ ʚ ʮʝʡ ʤʦʤʝʥʪ 

ʟʘʜʘʥʠʡ ʨʽʚʝʥʴ ʩʠʩʪʝʤʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʦʩʷʛʥʫʪʦ, ʚ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ (ȹ Rn<0, 

æ ʂn<0) ð ʨʽʚʝʥʴ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽ ʷʢʦʩʪʽ ʥʝ ʜʦʩʷʛʥʫʪʦ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʽʰʝʥʥʷ ʦʢʨʝʤʠʭ ʛʨʫʧ ʟʘʚʜʘʥʴ ʟʘ ʦʙʨʘʥʠʤʠ 

ʥʘʧʨʷʤʢʘʤʠ ʜʽʷʣʴʥʦʩʪʽ ʤʦʞʝ ʙʫʪʠ ʦʮʽʥʝʥʘ ʷʢ: 

;ɿʟ0;;
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)(j)(ää
= =
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ʜʝ ɽR ʽ EK ð ʚʽʜʧʦʚʽʜʥʦ ʧʦʢʘʟʥʠʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʨʦʙʥʠʯʠʭ 

ʨʝʩʫʨʩʽʚ ʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ;  

     e
(r)

jn ʪʘ e
(k)

jn ð ʧʦʢʘʟʥʠʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʽʰʝʥʥʷ n-ʠʭ ʦʢʨʝʤʠʭ ʟʘʚʜʘʥʴ 
)(jʟn

R , 

)(ʟjn

K ʪʘ ʾʭ ʢʦʤʧʣʝʢʩʽʚ ɿR  ̔ɿʂ, ʚʽʜʧʦʚʽʜʥʦ ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʝʢʦʥʦʤʥʝ ʚʠʪʨʘʯʘʥʥʷ 

ʚʠʨʦʙʥʠʯʠʭ ʨʝʩʫʨʩʽʚ ʽ ʧʽʜʪʨʠʤʘʥʥʷ ʨʽʚʥʷ ʷʢʦʩʪʽ ʽ ʥʘʜʽʡʥʦʩʪʽ ʌʉ [30] ʥʘ 

ʜʝʷʢʦʤʫ j-ʤʫ ʧʝʨʽʦʜʽ ʜʽʷʣʴʥʦʩʪʽ ʘʚʽʘʧʽʜʧʨʠʻʤʩʪʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʛʘʣʴʥʘ ʩʠʩʪʝʤʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ɽ, ʜʦʩʷʛʥʝʥʘ ʚ ʭʦʜʽ 

ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʟʘʭʦʜʽʚ, ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʷʢ: 
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E = ER + EK 

 

ʌʦʨʤʫʚʘʥʥʷ ʽ ʨʽʰʝʥʥʷ ʢʦʤʧʣʝʢʩʽʚ ʟʘʜʘʯ ɿR  ̔ ɿʂ ʤʘʻ ʟʘʙʝʟʧʝʯʠʪʠ 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʥʘʜʽʡʥʦʩʪʽ ɽʊʂ ʽ ɹʇ [31,32,63,123]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʦʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ɽʊʂ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ 

ʡʦʛʦ ʽʩʥʫʚʘʥʥʷ (ʧʨʦʝʢʪʫʚʘʥʥʷ, ʚʠʨʦʙʥʠʮʪʚʦ, ʝʢʩʧʣʫʘʪʘʮʽʷ) ʤʘʻ ʩʢʣʘʜʥʠʡ 

ʚʥʫʪʨʽʰʥʽʡ ʟʤʽʩʪ, ʷʢʠʡ ʥʝʦʙʭʽʜʥʦ ʟʚôʷʟʘʪʠ ʟ ʦʢʨʝʤʠʤʠ ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʤʠ 

ʨʦʙʦʪʘʤʠ ʟ ʩʝʨʪʠʬʽʢʘʮʽʾ ʌʉ ʥʘ ʝʪʘʧʘʭ ɾʎ [57]. 

ʇʨʠ ʦʮʽʥʶʚʘʥʥʽ ʷʢʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ɽʊʂ ʚʘʞʢʦ ʚʢʘʟʘʪʠ ʤʝʞʽ 

ʜʦʟʚʦʣʝʥʦʾ ʟʦʥʠ, ʚ ʤʝʞʘʭ ʷʢʦʾ ʝʬʝʢʪʠʚʥʽʩʪʴ ʡʦʛʦ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʦʩʪʽʡʥʘ ʘʙʦ 

ʟʤʽʥʶʻʪʴʩʷ ʚʩʝʨʝʜʠʥʽ ʮʽʻʾ ʟʦʥʠ. ɼʣʷ ɽʊʂ, ʱʦ ʧʨʦʝʢʪʫʶʪʴʩʷ ʪʘ 

ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʚʠʥʠʢʘʻ ʟʘʜʘʯʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʊʉ ʥʘ ʦʩʥʦʚʽ ʘʧʨʽʦʨʥʠʭ ʘʙʦ 

ʘʧʦʩʪʝʨʽʦʨʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʷʢʦʩʪʽ, ʱʦ ʻ ʛʦʣʦʚʥʦʶ ʟʘʜʘʯʝʶ ʝʢʩʧʣʫʘʪʘʮʽʾ.  

ɼʣʷ ʦʮʽʥʢʠ ʨʽʚʥʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ɽʊʂ ʷʢ ʩʢʣʘʜʥʦʾ ʩʠʩʪʝʤʠ ʽ ʜʣʷ 

ʨʦʟʨʦʙʢʠ ʟʘʭʦʜʽʚ ʱʦʜʦ ʫʧʨʘʚʣʽʥʥʷ ʮʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʧʦʜʽʙʥʠʭ ʩʠʩʪʝʤ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʾʭ ɾʎ ʥʝʦʙʭʽʜʥʦ: 

ï  ʚʠʙʨʘʪʠ ʽ ʦʙʛʨʫʥʪʫʚʘʪʠ ʤʝʪʦʜ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʚʠʙʨʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ; 

ï  ʦʙʛʨʫʥʪʫʚʘʪʠ ʤʝʪʦʜ ʤʦʜʝʣʶʚʘʥʥʷ ʚʠʙʨʘʥʦʛʦ ʦʙôʻʢʪʫ; 

ï  ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠʢʫ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʜʝʣʽ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʟʥʘʯʝʥʴ 

ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ɽʊʂ. 

ɿʘʛʘʣʴʥʠʡ ʩʪʘʥ ʝʥʝʨʛʦʩʠʩʪʝʤʠ ʬʦʨʤʫʻʪʴʩʷ ʚʝʣʠʯʝʟʥʦʶ ʢʽʣʴʢʽʩʪʶ 

ʚʠʧʘʜʢʦʚʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʠʧʫʱʝʥʥʷ ʧʨʦ ʾʭʥʽʡ ʥʦʨʤʘʣʴʥʠʡ 

ʨʦʟʧʦʜʽʣ. ʎʝ ʧʨʠʧʫʱʝʥʥʷ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʤʦʞʣʠʚʦʩʪʽ ʝʬʝʢʪʠʚʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʛʘʣʴʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʧʨʦʮʝʜʫʨ ʧʨʠ ʨʦʟʚ'ʷʟʘʥʥʽ ʟʘʚʜʘʥʴ 

ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥ ̔ʨʝʞʠʤʽʚ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ. ʆʜʥʘʢ, 

ʥʝʩʪʘʮʽʦʥʘʨʥʽʩʪʴ ʽ ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʮʠʭ ʚʠʧʘʜʢʦʚʠʭ ʧʨʦʮʝʩʽʚ [27,78] 

ʟʫʤʦʚʣʶʶʪʴ ʧʦʰʫʢ ʩʧʝʮʠʬʽʯʥʠʭ ʟʘʩʦʙʽʚ ʾʭʥʴʦʛʦ ʡʤʦʚʽʨʥʽʩʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ. 
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ʋ ʉʈʉʈ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢʨʘʾʥ ʽʟ ʨʠʥʢʦʚʦʶ ʝʢʦʥʦʤʽʢʦʶ, ʨʦʟʚʠʪʢʫ ʤʝʪʦʜʽʚ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʨʠʜʽʣʷʣʘʩʷ ʥʝʜʦʩʪʘʪʥʷ ʫʚʘʛʘ, ī ʽʩʥʫʚʘʣʘ ʧʦʣʽʪʠʢʘ 

ʣʽʤʽʪʫʚʘʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʚʽʜʥʦʩʥʦ ʢʘʪʝʛʦʨʽʾ ʧʨʦʤʠʩʣʦʚʠʭ 

ʩʧʦʞʠʚʘʯʽʚ ʽ ʣʦʷʣʴʥʝ ʩʪʘʚʣʝʥʥʷ ʜʦ ʢʘʪʝʛʦʨʽʾ ʧʦʙʫʪʦʚʠʭ ʩʧʦʞʠʚʘʯʽʚ. ʊʘʢʘ 

ʧʨʘʢʪʠʢʘ ʢʝʨʫʚʘʥʥʷ ʥʝ ʩʧʨʠʷʣʘ ʨʦʟʚʠʪʢʫ ʤʝʪʦʜʽʚ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʘ 

ʧʦʨʦʜʞʫʚʘʣʘ ʤʝʪʦʜʠ ʦʙʤʝʞʝʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. 

ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʩʪʘʥʫ ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ ʻ ʦʜʥʠʤ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ 

ʟʘʚʜʘʥʴ, ʦʩʢʽʣʴʢʠ ʨʝʞʠʤ ʟʙʦʨʫ ̔ʥʬʦʨʤʘʮʽʾ ʪʘ ʭʘʨʘʢʪʝʨ ʫʧʨʘʚʣʷʶʯʠʭ ʜʽʡ ʥʘ 

ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʧʦʪʦʮʽ ʥʝʦʙʭʽʜʥʦ ʦʙʠʨʘʪʠ ʣʠʰʝ ʥʘ ʦʩʥʦʚʽ ʧʨʦʛʥʦʟʫ ʟʤʽʥʠ 

ʢʽʣʴʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʘʥʫ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ ʚ ʯʘʩʽ [27,65-66,77].  

ʄʝʪʦʜʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ (ʪʘʙʣ. 1.2) ʧʝʨʝʜʙʘʯʘʶʪʴ ʧʦʙʫʜʦʚʫ ʜʦʩʠʪʴ 

ʩʢʣʘʜʥʦʾ ʪʘ ʣʦʛʽʯʥʦ ʟʚ'ʷʟʘʥʦʾ ʤʦʜʝʣʽ ʤʘʡʙʫʪʥʴʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʙ'ʻʢʪʘ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ.  

 

ʊʘʙʣʠʮʷ 1.2 ð ʄʝʪʦʜʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

 

ʗʢ ʚʠʭʽʜʥʫ ʽʥʬʦʨʤʘʮʽʶ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʘʥʽ ʧʨʦ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ 

ʦʙ'ʻʢʪʽʚ, ʷʢʽ ʧʨʦʛʥʦʟʫʶʪʴʩʷ ʪʘ ʝʢʩʧʝʨʪʥʝ ʦʮʽʥʶʚʘʥʥʷ ʧʨʦ ʤʦʞʣʠʚʽ ʤʘʡʙʫʪʥʽ 

ʩʧʦʩʦʙʠ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʚʠʪʢʫ ʧʨʦʛʥʦʟʫʶʯʦʾ ʛʘʣʫʟʽ. ʇʨʠ ʮʴʦʤʫ ʩʪʚʦʨʶʶʪʴ 

1. ʄʝʪʦʜʠ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʛʦ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

2. ʄʝʪʦʜʠ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

1.1.ʈʝʛʨʝʩʽʡʥʽ ʤʦʜʝʣʽ: 

1.2.ɸʜʘʧʪʠʚʥʝ ʟʛʣʘʜʞʫʚʘʥʥʷ. 

1.3.ʌʘʢʪʦʨʥʠʡ ʘʥʘʣʽʟ. 

1.4.ʄʝʪʦʜ ʛʨʫʧʦʚʦʛʦ ʦʙʣʽʢʫ 

ʘʨʛʫʤʝʥʪʽʚ (ʄɻʆɸ). 

1.5.ɯʤʽʪʘʮʽʡʥʽ ʤʦʜʝʣʽ. 

1.6.ɹʘʛʘʪʦʚʠʤʽʨʥʘ ʬʽʣʴʪʨʘʮʽʷ 

2.1.ʄʝʪʦʜʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʨʝʥʜʫ: 

2.1.1.ɽʢʩʧʦʥʝʥʪʥʝ ʟʛʣʘʜʞʫʚʘʥʥʷ. 

2.1.2.ʋʟʘʛʘʣʴʥʶʶʯʝ ʝʢʩʧʦʥʝʥʪʥʝ 

ʟʛʣʘʜʞʫʚʘʥʥʷ. 

2.1.3.ʉʧʝʢʪʨʘʣʴʥʽ ʤʝʪʦʜʠ. 

2.1.4.ʄʝʪʦʜ ʢʦʚʟʥʦʾ ʩʝʨʝʜʥʴʦʾ. 

2.1.6.ʄʝʪʦʜ ɹʦʢʩʘðɼʞʝʥʢʽʥʩʘ. 

2.1.7.ʄʝʪʦʜ ʤʘʨʢʽʚʩʴʢʠʭ ʣʘʥʮʶʛʽʚ. 

2.1.8.ʆʧʪʠʤʘʣʴʥʽ ʬʽʣʴʪʨʠ. 

2.1.9.ʉʧʣʘʡʥ-ʬʫʥʢʮʽʾ. 

2.2.ʄʝʪʦʜʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʚʠʧʘʜʢʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. 

2.2.1.ʄʝʪʦʜ ʘʚʪʦʨʝʛʨʝʩʽʾ. 

2.2.2.ɯʤʦʚʽʨʥʽʩʥʠʡ ʤʝʪʦʜ 
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ʫʤʦʚʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʦʨʤʘʣʴʥʦʛʦ ʘʧʘʨʘʪʫ ʤʘʪʝʤʘʪʠʯʥʦʾ ʣʦʛʽʢʠ, ʪʝʦʨʽʾ ʛʨʘʬʽʚ, 

ʤʘʪʨʠʯʥʦʛʦ ʘʥʘʣʽʟʫ [141-142]. 

ɺʠʙʽʨ ʤʝʪʦʜʫ ʧʨʦʛʥʦʟʫʚʘʥʥʷ [1401]ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ: 

ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʦʮʽʥʢʘ ʜʦʚʞʠʥʠ ʯʘʩʦʚʦʛʦ ʨʷʜʫ, ʦʮʽʥʢʘ 

ʭʘʨʘʢʪʝʨʫ ʨʦʟʧʦʜʽʣʫ, ʚʠʷʚʣʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʩʝʟʦʥʥʠʭ ʢʦʣʠʚʘʥʴ, ʦʮʽʥʢʘ ʨʦʣʽ 

ʜʠʩʧʝʨʩʽʾ ʚ ʟʘʛʘʣʴʥʽʡ ʜʠʩʧʝʨʩʽʾ ʨʷʜʫ, ʦʮʽʥʢʘ ʧʝʨʽʦʜʫ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʪʦʯʥʦʩʪʽ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ.  

ɺ ʷʢʦʩʪʽ ʩʪʘʪʠʩʪʠʯʥʠʭ ʢʨʠʪʝʨʽʾʚ ʟʘʩʪʦʩʦʚʫʶʪʴ: ʧʝʨʝʚʽʨʢʫ ʚʠʜʫ 

ʨʦʟʧʦʜʽʣʫ (ʡʦʛʦ ʥʦʨʤʘʣʴʥʽʩʪʴ); ʧʝʨʝʚʽʨʢʫ ʪʽʩʥʦʪʠ ʟʚ'ʷʟʢʫ, ʡʦʛʦ ʥʘʜʽʡʥʦʩʪʽ; 

ʧʝʨʝʚʽʨʢʫ ʘʚʪʦʢʦʨʝʣʷʮʽʾ; ʧʝʨʝʚʽʨʢʫ ʦʜʥʦʨʽʜʥʦʩʪʽ ʜʠʥʘʤʽʯʥʦʛʦ ʨʷʜʫ; ʧʝʨʝʚʽʨʢʫ 

ʜʦʩʪʘʪʥʦʩʪʽ ʢʽʣʴʢʦʩʪʽ ʪʦʯʦʢ ʜʠʥʘʤʽʯʥʦʛʦ ʨʷʜʫ; ʢʨʠʪʝʨʽʾ ʷʢʦʩʪʽ ʤʦʜʝʣʽ; ʪʝʩʪ ʥʘ 

ʤʫʣʴʪʠʢʦʣʽʥʝʘʨʥʽʩʪʴ. 

ɼʣʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʘʥʘʣʽʟʫ ʤʝʪʦʜʽʚ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʥʘʩʪʫʧʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʠʧʦʚʠʭ ʛʨʘʬʽʢʽʚ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ; 

-  ʦʙʣʽʢ ʤʝʪʝʦʨʦʣʦʛʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚʧʨʦʜʦʚʞ ʨʦʢʫ ʜʣʷ 

ʘʚ̔ ʘʧʽʜʧʨʠʻʤʩʪʚ; 

-  ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʠʪʪʻʚʠʭ, ʘʙʦ ʽʥʪʝʛʨʦʚʘʥʠʭ ʟʘ ʧʝʚʥʠʡ ʚʽʜʨʽʟʦʢ ʯʘʩʫ 

ʬʘʢʪʦʨʥʠʭ ʟʥʘʯʝʥʴ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ; 

ɺʧʨʦʜʦʚʞ ʜʦʙʠ ʦʙʯʠʩʣʶʶʪʴʩʷ ʡ ʘʜʘʧʪʠʚʥʦ ʧʨʦʛʥʦʟʫʶʪʴʩʷ ʧʦʪʦʯʥʽ 

ʚʽʜʭʠʣʝʥʥʷ ʬʘʢʪʠʯʥʠʭ ʟʥʘʯʝʥʴ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʚʽʜ 

ʩʝʨʝʜʥʴʦʛʦ ʛʨʘʬʽʢʘ. ʑʦʜʝʥʥʠʡ ʘʥʘʣʽʟ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʬʦʨʤʠ ʜʦʙʦʚʦʛʦ 

ʛʨʘʬʽʢʘ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʜʘʶʪʴ ʟʤʦʛʫ ʜʠʩʧʝʪʯʝʨʩʴʢʦʤʫ 

ʧʝʨʩʦʥʘʣʫ ʛʣʠʙʦʢʦʛʦ ʨʦʟʫʤʽʥʥʷ ʧʨʠʯʠʥ ʪʘ ʭʘʨʘʢʪʝʨʫ ʙʫʜʴ-ʷʢʠʭ ʟʤʽʥ ʫ 

ʜʦʙʦʚʠʭ ʛʨʘʬʽʢʘʭ.  

ʄʝʪʝʦʨʦʣʦʛʽʯʥʽ ʬʘʢʪʦʨʠ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʧʦʞʠʚʘʥʥʷ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ , ʘ ʩʘʤʝ: ʪʝʤʧʝʨʘʪʫʨʘ (ʟ ʨʽʟʥʦʶ ʽʥʝʨʮʽʡʥʽʩʪʶ), ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ 

ʡ ʝʬʝʢʪʠʚʥʘ ʦʩʚʽʪʣʝʥʽʩʪʴ (ʬʫʥʢʮʽʷ ʭʤʘʨʥʦʩʪʽ, ʚʠʜʠʤʦʩʪʽ ʡ ʥʘʷʚʥʦʩʪʽ ʦʧʘʜʽʚ) 

ʪʘ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ.  
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ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʦʧʝʨʘʪʠʚʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʥʝʦʙʭʽʜʥʽ 

ʩʧʝʮʽʘʣʴʥʽ ʟʘʩʦʙʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʫ ʚʠʧʘʜʢʫ ʚʽʜʩʫʪʥʦʩʪʽ ʮʠʭ 

ʜʘʥʠʭ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʠʪʪʻʚʠʭ ʘʙʦ ʽʥʪʝʛʨʦʚʘʥʠʭ ʫ ʯʘʩʽ (ʧʽʚʛʦʜʠʥʥʠʭ, 

ʛʦʜʠʥʥʠʭ) ʟʥʘʯʝʥʴ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʪʘʢʦʞ ʫ ʧʝʚʥʽʡ ʤʽʨʽ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʦʨʛʘʥʽʟʘʮʽʻʶ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʝʨʫʚʘʥʥʷ. ɼʣʷ 

ʦʪʨʠʤʘʥʥʷ ʪʦʯʥʦʛʦ ʧʨʦʛʥʦʟʫ, Ƅ ʧʦʪʨʽʙʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʨʝʞʠʤʠ ʨʦʙʦʪʠ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʟʘ ʦʩʪʘʥʥʽ ʢʽʣʴʢʘ ʤʽʩʷʮʽʚ, ʜʘʥʽ ʤʝʪʝʦʬʘʢʪʦʨʽʚ (ʬʘʢʪʠʯʥʽ 

ʪʘ ʧʨʦʛʥʦʟʥʽ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, ʥʘʧʨʷʤʫ ʪʘ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ, ʭʤʘʨʥʦʩʪʽ) 

ʪʘ, ʚʽʜʧʦʚʽʜʥʦ, ʘʣʛʦʨʠʪʤʠ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʚʧʣʠʚ ʟʘʟʥʘʯʝʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʥʘ 

ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ. ʇʨʠ ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʥʘ ʙʽʣʴʰʽ ʪʝʨʤʽʥʠ 

ʫʧʝʨʝʜʞʝʥʥʷ, ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʨʷʜ ʜʦʜʘʪʢʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʟʦʢʨʝʤʘ 

ʩʝʟʦʥʥʫ ʩʢʣʘʜʦʚʫ, ʨʽʯʥʽ ʮʠʢʣʠ ɽʉ, ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʝʥʝʨʛʦʩʠʩʪʝʤ.  

ʇʨʦʛʥʦʟʥʽ ʟʥʘʯʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ɽʊʂ ʘʝʨʦʧʦʨʪʽʚ ʻ 

ʦʩʥʦʚʥʦʛʦ ʜʣʷ ʘʥʘʣʽʟʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʧʦʞʠʚʘʥʥʷ ʥʘ ʤʘʡʙʫʪʥʽʡ ʧʝʨʽʦʜ.  

 

1.3.2 ɸʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʧʽʜʭʦʜʽʚ ʱʦʜʦ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ  

ɸʥʘʣʽʟʫʶʯʠ ʽʩʥʫʶʯʽ ʧʽʜʭʦʜʠ ʱʦʜʦ ʦʮʽʥʢʠ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ, 

ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʩʝʨʝʜ ʥʠʭ ʨʷʜ ʪʘʢʠʭ ʤʝʪʦʜʽʚ: 

ï ʫʥʽʚʝʨʩʘʣʴʥʘ ʰʢʘʣʘ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ; 

ï ʦʮʽʥʶʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʂʂɼ; 

ï ʤʝʪʦʜʠʢʘ ʘʛʨʝʛʦʚʘʥʦʾ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ; 

ï ʽʥʜʝʢʩʥʠʡ ʤʝʪʦʜ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ 

ʨʝʩʫʨʩʽʚ; 

- ʧʦʨʽʚʥʷʥʥʷ ʬʘʢʪʠʯʥʠʭ ʧʠʪʦʤʠʭ ʚʠʪʨʘʪ ʟ ʥʦʨʤʘʤʠ ʚʠʪʨʘʪ ʇɽʈ. 

ɼʦ ʩʠʩʪʝʤʠ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘʣʝʞʘʪʴ ʧʦʢʘʟʥʠʢʠ, ʷʢʽ 

ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʠʪʠ ʤʦʞʣʠʚʫ ʝʢʦʥʦʤʽʶ ʧʘʣʠʚʘ ʪʘ ʝʥʝʨʛʽʾ, ʤʘʩʰʪʘʙʥʽʩʪʴ 

ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ ʟʘʭʦʜʽʚ: ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʛʦ 
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ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ (ʂʂɺ) ʽ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ (ʂʂɼ), 

ʝʥʝʨʛʝʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʩʪʘʥʦʚʦʢ (ʧʦʪʫʞʥʽʩʪʴ, ʩʠʣʘ ʩʪʨʫʤʫ ʪʦʱʦ) 

[38,39,47,50,139]. 

ʅʘʫʢʦʚʽ ʩʧʽʚʨʦʙʽʪʥʠʢʠ ʊʦʤʩʴʢʦʛʦ ʮʝʥʪʨʫ ʫʧʨʘʚʣʽʥʥʷ 

ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷʤ ʨʝʢʦʤʝʥʜʫʶʪʴ ʫʥʽʚʝʨʩʘʣʴʥʫ ʰʢʘʣʫ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ [85,86].  

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʤʝʪʦʜ ʦʮʽʥʢʠ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ  ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʥʘʩʪʫʧʥʠʭ ʦʩʥʦʚʥʠʭ ʧʨʠʥʮʠʧʘʭ: 

ï ʚʩʽ ʦʙôʻʢʪʠ ʦʮʽʥʶʶʪʴʩʷ ʟʘ ʻʜʠʥʠʤ ʧʨʘʚʠʣʦʤ: ʚʠʩʦʢʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ ʚʽʜʧʦʚʽʜʘʻ ʚʠʩʦʢʽʡ ʦʮʽʥʢ̔ , ʥʠʟʴʢʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ï 

ʥʠʟʴʢʽʡ ʦʮʽʥʢ̔ ; 

ï ʦʮʽʥʶʶʪʴʩʷ ʚʩʽ ʝʥʝʨʛʦʨʝʩʫʨʩʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ; 

ï ʦʮʽʥʢʘ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʙôʻʤʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ; 

ï ʥʘ ʦʮʽʥʢʫ ʚ ʦʜʥʘʢʦʚʽʡ ʤʽʨʽ ʚʧʣʠʚʘʶʪʴ  ̔ʩʪʘʥ ʦʙôʻʢʪʫ, ʱʦ ʩʧʦʞʠʚʘʻ 

ʝʥʝʨʛʽʶ ʽ ʝʥʝʨʛʦʨʝʩʫʨʩʠ, ʽ ʨʽʚʝʥʴ ʜʽʷʣʴʥʦʩʪʽ ʢʝʨʽʚʥʠʮʪʚʘ, ʩʧʝʮʽʘʣʽʩʪʽʚ ʽ 

ʧʝʨʩʦʥʘʣʫ ʟ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ; 

ï ʰʢʘʣʘ ʧʦʚʠʥʥʘ ʦʙôʻʢʪʠʚʥʦ ʦʮʽʥʶʚʘʪʠ ʙʫʜʴ-ʷʢʽ ʦʙôʻʢʪʠ ʥʝʟʘʣʝʞʥʦ ʚʽʜ 

ʾʭ ʛʘʣʫʟʝʚʦʛʦ, ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ, ʧʨʦʤʠʩʣʦʚʦʛʦ ʯʠ ʽʥʰʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʰʢʘʣʘ ʙʫʣʘ ʫʥʽʚʝʨʩʘʣʴʥʦʶ ʚʟʘʧʨʦʧʦʥʦʚʘʥʦ ʯʠʩʣʦʚʽ ʤʝʞʽ, 

ʨʝʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʦʞʫʪʴ ʨʦʟʪʘʰʦʚʫʚʘʪʠʩʴ ʤʽʞ ʟʥʘʯʝʥʥʷʤʠ 0 ʪʘ 

100. ʇʽʜ ʯʘʩ ʚʠʟʥʘʯʝʥʥʷ ʬʘʢʪʠʯʥʠʭ ʟʥʘʯʝʥʴ ʝʬʝʢʪʠʚʥʦʩʪʽ ʙʽʣʴʰ ʚʠʩʦʢʫ 

ʦʮʽʥʢʫ ʦʪʨʠʤʫʶʪʴ ʦʙôʻʢʪʠ, ʦʨʛʘʥʽʟʘʮʽʾ, ʩʠʩʪʝʤʠ, ʪʝʭʥʦʣʦʛʽʾ, ʫʩʪʘʥʦʚʢʠ, ʷʢʱʦ 

ʚʦʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ: ʙʽʣʴʰ ʚʠʩʦʢʠʤ ʂʂɼ ʝʥʝʨʛʦʫʩʪʘʥʦʚʢʠ; ʤʝʥʰʠʤ 

ʨʽʚʥʝʤ ʚʪʨʘʪ ʝʥʝʨʛʽʾ ʪʘ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ; ʥʘʷʚʥʽʩʪʶ ʪʘ ʝʬʝʢʪʠʚʥʦʶ ʨʦʙʦʪʦʶ 

ʩʠʩʪʝʤʠ ʧʨʠʣʘʜʽʚ ʚʠʤʽʨʶʚʘʥʥʷ, ʢʦʥʪʨʦʣʶ, ʦʙʣʽʢʫ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ ʚʠʪʨʘʪʠ 

ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ; ʤʝʥʰʠʤʠ ʨʽʚʥʷʤʠ ʝʥʝʨʛʦʻʤʥʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʪʘ ʧʠʪʦʤʠʭ 

ʚʠʪʨʘʪ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ; ʥʘʷʚʥʽʩʪʶ ʝʬʝʢʪʠʚʥʦʩʪ̔ ʧʨʦʛʨʘʤʠ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ, 

ʧʣʘʥʽʚ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ ʟ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ; ʥʘʷʚʥʽʩʪʶ 

ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʘʩʧʦʨʪʫ ʝʥʝʨʛʦʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʨʝʛʫʣʷʨʥʠʤ ʧʨʦʚʝʜʝʥʥʷʤ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʦʙʩʪʝʞʝʥʴ (ʝʥʝʨʛʦʘʫʜʠʪʫ); ʙʽʣʴʰ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʧʽʜʛʦʪʦʚʢʠ 
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ʧʝʨʩʦʥʘʣʫ; ʥʘʷʚʥʽʩʪʶ ʩʠʩʪʝʤʠ ʩʪʠʤʫʣʶʚʘʥʥʷ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ; ʥʘʷʚʥʽʩʪʶ 

ʩʠʩʪʝʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʪʦʨʠʥʥʠʭ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʪʘ ʝʬʝʢʪʠʚʥʦʾ ʫʪʠʣʽʟʘʮʽʾ 

ʚʽʜʭʦʜʽʚ; ʥʘʷʚʥʽʩʪʶ ʩʠʩʪʝʤʠ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ, ʩʝʨʪʠʬʽʢʘʮʽʾ ʪʘ ʤʝʪʨʦʣʦʛʽʾ ʚ 

ʦʙʣʘʩʪʽ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ. 

ʄʝʪʦʜʠʢʘ ʦʮʽʥʶʚʘʥʥʷ ʨʽʚʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʦʥʦʩʽʾʚ 

ʧʽʜʧʨʠʻʤʩʪʚ ʧʦʣʷʛʘʻ ʫ ʨʦʟʨʘʭʫʥʢʫ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ 

(ɯʇɽ): 

ɯʇɽ = ɆkiCi   ,                                                             

 

ʜʝ ki ï ʚʘʛʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ i- ʛʦ ʢʨʠʪʝʨʽ ʁʝʬʝʢʪʠʚʥʦʩʪʽ (ʜʽʘʧʘʟʦʥ 0-1); 

     Ci ï ʟʥʘʯʝʥʥʷ ʦʜʥʦʛʦ ʟ 10 ʢʨʠʪʝʨʽʾʚ ʝʬʝʢʪʠʚʥʦʩʪʽ (ʜʽʘʧʘʟʦʥ 0-100). 

ɺʠʜʽʣʷʶʪʴ 10 ʢʨʠʪʝʨʽʾʚ ʝʬʝʢʪʠʚʥʦʩʪʽ Ci: ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ 

ʨʝʩʫʨʩʽʚ; ʂʂɼ ʦʙʣʘʜʥʘʥʥʷ; ʚʪʨʘʪʠ; ʦʙʣʽʢ ʝʥʝʨʛʦʥʦʩʽʾʚ; ʧʠʪʦʤʽ ʚʠʪʨʘʪʠ; 

ʥʘʷʚʥʽʩʪʴ ʧʨʦʛʨʘʤ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ [74,77], ʧʣʘʥʽʚ ʦʨʛʘʥʽʟʘʮʽʡʥʦ ï 

ʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ; ʥʘʷʚʥʽʩʪʴ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʘʩʧʦʨʪʫ [50] ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʪʘ 

ʨʝʛʫʣʷʨʥʝ ʧʨʦʚʝʜʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ; ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʡ ʨʽʚʝʥʴ 

ʧʽʜʛʦʪʦʚʢʠ ʧʝʨʩʦʥʘʣʫ ; ʥʘʷʚʥʽʩʪʴ ʩʠʩʪʝʤ ʩʪʠʤʫʣʶʚʘʥʥʷ; ʥʘʷʚʥʽʩʪʴ ʩʠʩʪʝʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʪʦʨʠʥʥʠʭ ʝʥʝʨʛʦʥʦʩʽʾʚ ʪʘ ʝʬʝʢʪʠʚʥʦ ʾ ʫʪʠʣʽʟʘʮʽʾ ʚʽʜʭʦʜʽʚ;  

ʥʘʷʚʥʽʩʪʴ ʩʠʩʪʝʤ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ, ʩʝʨʪʠʬʽʢʘʮʽʾ ʪʘ ʤʝʪʨʦʣʦʛʽʾ ʚ ʛʘʣʫʟʽ 

ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ. 

ʅʝʜʦʣʽʢʦʤ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʻ ʫʤʦʚʥʽʩʪʴ, ʧʨʠʙʣʠʟʥʝ ʥʘʜʘʥʥʷ ʦʮʽʥʢʠ ʜʣʷ 

ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʢʨʠʪʝʨʽʶ. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʽʜʭʽʜ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʟʘ ʫʥʽʚʝʨʩʘʣʴʥʦʶ ʰʢʘʣʦʶ 

ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚ ʦʜʥʽʻʾ ʛʘʣʫʟʽ ʟ ʤʦʞʣʠʚʠʤ  ʧʦʨʽʚʥʷʥʥʷʤ ʟ 

ʽʥʰʠʤʠ ʢʨʘʾʥʘʤʠ. 

ʆʮʽʥʶʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ 

ʤʦʞʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜ ʝʢʩʝʨʛʝʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ [134,135] ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʂʂɼ.  



36 
 

ʇʨʦʧʦʥʫʻʪʴʩʷ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʜʚʘ ʚʠʜʠ ʂʂɼ ï ʝʥʝʨʛʝʪʠʯʥʠʡ (ɖʝʥ ) ʪʘ 

ʝʢʩʝʨʛʝʪʠʯʥʠʡ ɖʝʢʩ.  
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 ï ʚʽʜʧʦʚʽʜʥʦ, ʟʥʘʯʝʥʥʷ ʤʽʥʽʤʘʣʴʥʦ ʥʝʦʙʭʽʜʥʠʭ ʚʠʪʨʘʪ ʝʥʝʨʛʽʾ ʪʘ 

ʨʦʙʦʪʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘ; 

    Eʟʘʪʨ., Iʟʘʪʨ ï ʘʥʘʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʜʣʷ ʝʪʘʣʦʥʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ɼʣʷ ʚʠʨʘʟʽʚ (1.2-1.3) ʚ ʯʠʩʝʣʴʥʠʢʫ ʩʪʘʚʠʤʦ ʚʽʜʧʦʚʽʜʥʽ ʟʥʘʯʝʥʥʷ 

ʤʽʥʽʤʘʣʴʥʦ ʥʝʦʙʭʽʜʥʠʭ ʚʠʪʨʘʪ ʝʥʝʨʛʽʾ ʽ ʨʦʙʦʪʠ ʪʘ ʧʦʨʽʚʥʶʻʤʦ ʮʽ ʟʥʘʯʝʥʥʷ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ ʝʪʘʣʦʥʥʦʛʦ ʦʙôʻʢʪʫ. 

ɼʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʤʦʞʝ ʙʫʪʠ ʧʽʜʽʙʨʘʥʠʡ 

ʽʜʝʘʣʽʟʦʚʘʥʠʡ (ʽʜʝʘʣʴʥʠʡ) ʘʥʘʣʦʛ, ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ ʥʘ ʨʝʘʣʽʟʘʮʽʶ ʷʢʦʛʦ ʽ 

ʙʫʜʫʪʴ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʤʽʥʽʤʘʣʴʥʝ (ʛʨʘʥʠʯʥʝ) ʟʥʘʯʝʥʥʷ ʝʥʝʨʛʦʚʠʪʨʘʪ, ʷʢʽ 

ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ ʨʝʘʣʴʥʦʾ ʧʨʦʮʝʜʫʨʠ.  

ʅʘʫʢʦʚʽ ʩʧʽʚʨʦʙʽʪʥʠʢʠ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè ʧʨʦʧʦʥʫʶʪʴ ʤʝʪʦʜʠʢʫ ʘʛʨʝʛʦʚʘʥʦʾ 

ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʥʘ ʧʨʦʤʠʩʣʦʚʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ [112]. ʄʝʪʦʜʠʢʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʝʢʩʧʨʝʩ - ʦʮʽʥʢʫ ʨʽʚʥʷ 

ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ, ʧʽʜʛʦʪʦʚʢʫ 

ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʪʘ ʨʦʟʨʦʙʣʝʥʥʷ ʩʪʨʘʪʝʛʽʾ 

ʫʧʨʘʚʣʽʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʣʠʚʥʦ ï ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ. 

ʈ̔ ʚʝʥʴ ɽɺɽʈ ʤʦʞʥʘ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʩʠʩʪʝʤʦʶ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʟʤʽʥʶʶʪʴʩʷ 

ʚ ʜʝʷʢʠʭ ʽʥʪʝʨʚʘʣʘʭ: 
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ʜʝ ʈʝʬ ï ʨʽʚʝʥʴ ɽɺɽʈ ʚʠʨʦʙʥʠʯʠʤ ʦʙôʻʢʪʦʤ; 

    ,minʇ̔  maxʇ̔  ï ʤʽʥʽʤʘʣʴʥʝ ʪʘ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʽ-ʛʦ ʧʦʢʘʟʥʠʢʘ, ʷʢʠʡ 

ʭʘʨʘʢʪʝʨʠʟʫʻ ɽɺɽʈ, Ni ,1= ; 

    N  ï ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ɽɺɽʈ; 

    ʇ̔  ï ʬʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ɽɺɽʈ. 

ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʘʣʛʦʨʠʪʤ ʘʛʨʝʛʦʚʘʥʦʾ ʦʮʽʥʢʠ ʨʽʚʥʷ ɽɺɽʈ ʫ 

ʚʠʨʦʙʥʠʯʽʡ ʩʠʩʪʝʤʽ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʝʪʘʧʽʚ:  

ï ʬʦʨʤʫʚʘʥʥʷ ʚʠʭʽʜʥʦʛʦ ʥʘʙʦʨʫ ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ ʦʮʽʥʢʠ ʨʽʚʥʷ ɽɺɽʈ. 

ï ʟʙʽʨ ʚʠʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʽʜʧʨʠʻʤʩʪʚʦ; 

ï ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʪʠʟʠ ʪʘ ʦʙʨʦʙʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʪʥʦʛʦ 

ʦʧʠʪʫʚʘʥʥʷ; 

ï ʚʠʟʥʘʯʝʥʥʷ ʘʛʨʝʛʘʮʽʡʥʦʾ ʦʮʽʥʢʠ ʨʽʚʥʷ ɽɺɽʈ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʥʝ ʻ ʢʨʠʪʠʯʥʦʶ ʱʦʜʦ ʚʠʙʦʨʫ ʬʫʥʢʮʽʡ 

ʥʘʣʝʞʥʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʇɽʈ 

ʪʘ ʽʥʬʦʨʤʘʮʽʷ ʜʣʷ ʘʥʘʣʽʟʫ ʥʝʦʙʦʚôʷʟʢʦʚʦ ʤʘʻ ʙʫʪʠ ʚʠʨʘʞʝʥʘ ʫ ʯʠʩʣʦʚʽʡ 

ʬʦʨʤʽ.  

ʊʘʢʦʞ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽʥʜʝʢʩʥʠʡ ʤʝʪʦʜ [87]. ɺʽʥ ʧʦʣʷʛʘʻ ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʥʜʝʢʩʽʚ 

ʜʠʥʘʤʽʢʠ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ɿʘʩʪʦʩʦʚʫʶʪʴ ʦʮʽʥʦʯʥ̔ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʦʙôʻʤ ʚʠʢʦʨʠʩʪʘʥʠʭ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʫ ʛʨʦʰʦʚʦʤʫ ʫʢʚʽʚʘʣʝʥʪʽ. ʋʤʦʚʘ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʜʣʷ ʚʠʧʘʜʢʫ ʨʦʟʰʠʨʝʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʷʢʝ ʧʝʨʝʜʙʘʯʘʻ 
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ʟʨʦʩʪʘʥʥʷ ʦʙôʻʤʥʠʭ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʪʦʤʫ ʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʽʚ 

ʤʘʻ ʙʫʪʠ ʙʽʣʴʰʝ ʦʜʠʥʠʮʽ.  

ɼʣʷ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʝʢʦʥʦʤʽʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʩʣʽʜ ʨʦʟʛʣʷʥʫʪʠ ʚʽʜʥʦʩʥʽ ʧʦʢʘʟʥʠʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʦʮʽʥʠʪʠ ʾʭ ʚʧʣʠʚ ʥʘ ʦʩʥʦʚʥʽ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʜʽʷʣʴʥʦʩʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʩʪʫʧʥʦʾ ʫʤʦʚʠ ʝʬʝʢʪʠʚʥʦʩʪʽ: 

 

1.... ¢¢¢¢ ʉʝɼʝɺʝʇʝ ɯɯɯɯ  , 

 

ʜʝ 
ʇʝɯ.
 ï ʽʥʜʝʢʩ ʟʤʽʥʠ ʝʣʝʢʪʨʦʻʤʥʦʩʪʽ ʧʨʠʙʫʪʢʫ; 

     ɺʝɯ.
 ï ʽʥʜʝʢʩ ʟʤʽʥʠ ʝʣʝʢʪʨʦʻʤʥʦʩʪʽ ʽʥʰʠʭ ʚʠʪʨʘʪ ʚ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʨʦʜʫʢʮʽʾ; 

    ɼʝɯ.
 ï ʽʥʜʝʢʩ ʟʤʽʥʠ ʝʣʝʢʪʨʦʻʤʥʦʩʪʽ ʚʘʣʦʚʦʛʦ ʜʦʭʦʜʫ ʧʽʜʧʨʠʻʤʩʪʚʘ; 

    ʉʝɯ.
 ï ʽʥʜʝʢʩ ʟʤʽʥʠ ʝʣʝʢʪʨʦʻʤʥʦʩʪʽ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʨʦʜʫʢʮʽʾ. 

ʈʦʟʨʦʙʣʝʥʠʡ ʤʝʪʦʜʠʯʥʠʡ ʧʽʜʭʽʜ ʜʣʷ ɽɺɽʈ ʫ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʟ ʽʥʰʠʤʠ 

ʚʠʨʦʙʥʠʯʠʤʠ ʨʝʩʫʨʩʘʤʠ ʻ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʽ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʣʷ ʙʫʜʴ-

ʷʢʠʭ ʫʤʦʚ ʩʧʦʞʠʚʘʥʥʷ ʨʝʩʫʨʩʽʚ, ʚʠʜʽʚ ʚʠʨʦʙʥʠʮʪʚ ʽ ʧʽʜʧʨʠʻʤʩʪʚ ʥʝʟʘʣʝʞʥʦ 

ʚʽʜ ʾʭ ʛʘʣʫʟʝʚʦʾ ʧʨʠʥʘʣʝʞʥʦʩʪʽ. ʇʨʠ ʟʤʽʥʽ ʫʤʦʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽ ʧʨʽʦʨʠʪʝʪʽʚ 

ʨʦʟʚʠʪʢʫ ʧʽʜʧʨʠʻʤʩʪʚ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʫʤʦʚʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʜʦʧʦʚʥʝʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤʠ ʽʥʰʠʭ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʨʝʩʫʨʩʽʚ. 

ʅʝʜʦʣʽʢʦʤ ʪʘʢʦʛʦ ʤʝʪʦʜʫ ʻ ʪʝ, ʱʦ ʫʤʦʚʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ 

ʣʠʰʝ ʜʣʷ ʚʠʧʘʜʢʽʚ ʨʦʟʰʠʨʝʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʥʝ ʚʽʜʦʙʨʘʞʘʶʪʴ ʪʝʥʜʝʥʮʽʾ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʚ ʮʽʣʦʤʫ, ʥʝ ʢʦʥʢʨʝʪʠʟʫʶʯʠ ʽ ʥʝ ʚʠʟʥʘʯʘʶʯʠ ʝʥʝʨʛʦʻʤʥʠʡ 

ʦʙôʻʢʪ . 

ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʝʢʦʥʦʤʽʾ ʇɽʈ ʟ ʧʣʘʥʦʚʠʤʠ ʚʝʣʠʯʠʥʘʤʠ, ʟʘʪʚʝʨʜʞʝʥʠʤʠ 

ʫʧʦʚʥʦʚʘʞʝʥʠʤ ʦʨʛʘʥʦʤ ʫʧʨʘʚʣʽʥʥʷ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʘʩʪʫʧʥʽ ʛʨʫʧʠ 

ʧʦʢʘʟʥʠʢʽʚ: 

ï ʥʦʨʤʫʶʯʽ ʧʦʢʘʟʥʠʢʠ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʷʢʽ 

ʚʥʦʩʷʪʴʩʷ ʚ ʜʝʨʞʘʚʥʽ ʩʪʘʥʜʘʨʪʠ, ʪʝʭʥʽʯʥʽ ʧʘʩʧʦʨʪʠ ʧʨʦʜʫʢʮʽʾ, ʪʝʭʥʽʯʥʫ ʪʘ 
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ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʫ ʜʦʢʫʤʝʥʪʘʮʽʶ ʪʘ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ ʩʝʨʪʠʬʽʢʘʮʽʾ 

ʧʨʦʜʫʢʮʽʾ, ʝʥʝʨʛʝʪʠʯʥʽʡ ʝʢʩʧʝʨʪʠʟʽ ʪʘ ʝʥʝʨʛʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ; 

ï ʧʦʢʘʟʥʠʢʠ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ 

ʚʥʦʩʷʪʴʩʷ ʚ ʩʪʘʥʜʘʨʪʠ ʪʘ ʝʥʝʨʛʝʪʠʯʥʽ ʧʘʩʧʦʨʪʠ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʜʝʨʞʘʚʥʦʛʦ ʥʘʛʣʷʜʫ ʟʘ ʝʬʝʢʪʠʚʥʠʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʥʝʨʛʝʪʠʯʥʠʭ ʥʦʩʽʾʚ; 

ï ʧʦʢʘʟʥʠʢʠ ʨʝʘʣʽʟʘʮʽʾ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ (ʚʽʜʦʙʨʘʞʝʥʽ ʚ ʩʪʘʪʠʩʪʠʯʥʠʭ 

ʟʚʽʪʘʭ, ʥʦʨʤʘʪʠʚʥʠʭ, ʧʨʘʚʦʚʠʭ ʪʘ ʧʨʦʛʨʘʤʥʦ ï ʤʝʪʦʜʠʯʥʠʭ ʜʦʢʫʤʝʥʪʘʭ, 

ʢʦʥʪʨʦʣʶʶʪʴʩʷ ʩʪʨʫʢʪʫʨʘʤʠ ʜʝʨʞʘʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʥʘʛʣʷʜʫ). 

ʂʦʞʝʥ ʽʟ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʤʝʪʦʜʽʚ ʤʘʻ ʷʢ ʨʷʜ ʧʝʨʝʚʘʛ, ʪʘʢ ʽ ʨʷʜ 

ʥʝʜʦʣʽʢʽʚ ʯʠ ʧʝʚʥʠʭ ʪʨʫʜʥʦʱʽʚ ʫ ʩʚʦʾʡ ʧʨʘʢʪʠʯʥʽʡ ʨʝʘʣʽʟʘʮʽʾ. ʎʽ ʧʝʨʝʚʘʛʠ ʪʘ 

ʥʝʜʦʣʽʢʠ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʘʪʴ ʚʽʜ ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʧʽʜʧʨʠʻʤʩʪʚʘ ʜʦ ʷʢʦʛʦ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʪʦʡ ʯʠ ʽʥʰʠʡ ʤʝʪʦʜ (ʪʘʙʣ. 1.3). 

  

ʊʘʙʣʠʮʷ 1.3 ï ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʝʪʦʜʽʚ ʦʮʽʥʶʚʘʥʥʷ ʨʚ̔ʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ 

  

ʋʥʽʚʝʨʩʘʣʴʥʘ ʰʢʘʣʘ ʦʮʽʥʶʚʘʥʥʷ ʨʚ̔ʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ 

- ʧʨʦʩʪʘ ʪʘ  ʫʥʽʚʝʨʩʘʣʴʥʘ; 

- ʜʦʟʚʦʣʷʻ ʦʙôʻʢʪʠʚʥʦ ʦʮʽʥʠʪʠ ʙʫʜʴ-ʷʢʽ 

ʦʙôʻʢʪʠ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʛʘʣʫʟʝʚʦʛʦ, 

ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ, ʚʠʨʦʙʥʠʯʦʛʦ ʯʠ 

ʽʥʰʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ; 

- ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ ʧʦʪʝʥʮʽʘʣ 
ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ; 

- ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʚʩʽ ʝʥʝʨʛʦʨʝʩʫʨʩʠ, 
ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʦʙôʻʢʪʦʤ; 

- ʥʘ ʦʮʽʥʢʫ ʥʝ ʚʧʣʠʚʘʻ ʦʙôʻʤ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ. 

- ʜʝʷʢʽ ʢʨʠʪʝʨʽʾ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʤʘʶʪʴ ʦʜʥʘʢʦʚʠʡ ʟʤʽʩʪ; 

- ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʝ ʟʘʚʞʜʠ 
ʤʘʶʪʴ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ; 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 1.3 

ʇʝʨʝʚʘʛʠ ʅʝʜʦʣʽʢʠ 

- ʩʧʨʠʷʻ ʧʦʰʫʢʫ ʨʝʟʝʨʚʽʚ ʟʥʠʞʝʥʥʷ 
ʝʥʝʨʛʦʚʠʢʦʨʠʩʪʘʥʥʷ; 

- ʩʪʠʤʫʣʶʻ ʪʘ ʟʘʮʽʢʘʚʣʶʻ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʫ ʧʠʪʘʥʥʷʭ 

ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ; 

- ʫʥʽʚʝʨʩʘʣʴʥʠʡ; 

- ʦʙôʻʢʪʠʚʥʦ ʦʮʽʥʶʻ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʛʘʣʫʟʝʚʦʾ 

ʧʨʠʥʘʣʝʞʥʦʩʪʽ; 

- ʦʧʝʨʘʪʠʚʥʠʡ ʢʦʥʪʨʦʣʴ ʧʦʢʘʟʥʠʢʽʚ 
ʜʦʟʚʦʣʷʻ ʩʚʦʻʯʘʩʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ 

ʥʝʛʘʪʠʚʥʽ ʪʝʥʜʝʥʮʽʾ ʚ ʜʽʷʣʴʥʦʩʪʽ 

ʧʽʜʧʨʠʻʤʩʪʚʘ.  

- ʫʤʦʚʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ 
ʣʠʰʝ ʜʣʷ ʚʠʧʘʜʢʽʚ ʨʦʟʰʠʨʝʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ; 

- ʚʽʜʦʙʨʘʞʘʻ ʪʝʥʜʝʥʮʽʾ ʧʽʜʧʨʠʻʤʩʪʚʘ 
ʚ ʮʽʣʦʤʫ, ʥʝ ʢʦʥʢʨʝʪʠʟʫʶʯʠ ʽ ʥʝ 

ʚʠʟʥʘʯʘʶʯʠ ʩʘʤʽ ʧʨʦʙʣʝʤʠ; 

- ʂʦʤʧʣʝʢʩʥʠʡ ʤʝʪʦʜ ʦʮʽʥʶʚʘʥʥʷ ʨʚ̔ʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ 

- ʟʘ ʫʤʦʚʠ ʪʦʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʚʩʽʭ 
ʚʠʭʽʜʥʠʭ ʚʝʣʠʯʠʥ (ʱʦ ʧʨʘʢʪʠʯʥʦ 

ʤʘʡʞʝ ʥʝʤʦʞʣʠʚʦ) ʜʘʻ ʪʦʯʥʽ 

ʨʝʟʫʣʴʪʘʪʠ. 

- ʚʝʣʠʢʘ ʩʢʣʘʜʥʽʩʪʴ ʫ ʬʦʨʤʫʚʘʥʥʽ 

ʽʜʝʘʣʽʟʦʚʘʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ 

ʚʩʪʘʥʦʚʣʝʥʥʽ ʤʽʥʽʤʘʣʴʥʠʭ ʟʘʪʨʘʪ 

ʝʥʝʨʛʽʾ ʪʘ ʝʢʩʝʨʛʽʾ; 

- ʥʝ ʟʘʚʞʜʠ ʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ 
ʬʘʢʪʠʯʥʽ ʚʠʪʨʘʪʠ ʝʢʩʝʨʛʽʾ ʪʘ ʩʢʣʘʩʪʠ 

ʝʢʩʝʨʛʝʪʠʯʥʠʡ ʙʘʣʘʥʩ; 

- ʚʽʜʦʙʨʘʞʘʻ ʪʝʭʥʽʯʥʫ ʤʦʞʣʠʚʽʩʪʴ 

ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ, ʥʝ ʚʨʘʭʦʚʫʶʯʠ 

ʝʢʦʥʦʤʽʯʥʫ ʜʦʮʽʣʴʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ. 

ʄʝʪʦʜʠʢʘ ʘʛʨʝʛʦʚʘʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʨʚ̔ʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ 

- ʜʦʟʚʦʣʷʻ ʥʘ ʦʩʥʦʚʽ ʩʫʙôʻʢʪʠʚʥʠʭ 

ʜʫʤʦʢ ʝʢʩʧʝʨʪʽʚ ʧʝʨʝʡʪʠ ʜʦ 

ʦʙôʻʢʪʠʚʥʦʾ ʦʮʽʥʢʠ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ; 

- ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʝʩʪʠ 

ʝʥʝʨʛʝʪʠʯʥʫ ʩʝʨʪʠʬʽʢʘʮʽʶ 

ʧʽʜʧʨʠʻʤʩʪʚ ʟ ʧʨʠʩʚʦʻʥʥʷʤ ʧʝʚʥʦʛʦ 

ʨʽʚʥʷ; 

- ʜʦʩʠʪʴ ʫʥʽʚʝʨʩʘʣʴʥʘ; 

- ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʽʜʛʦʪʦʚʢʫ 

ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʧʨʠʡʥʷʪʪʷ 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ, ʨʦʟʨʦʙʢʫ 

ʩʪʨʘʪʝʛʽʾ ʫʧʨʘʚʣʽʥʥʷ ɽɺɽʈ 

- ʜʦʚʛʦʪʨʠʚʘʣʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʦʮʽʥʢʠ 
ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ; 

- ʩʢʣʘʜʥʽʩʪʴ ʽ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʦʙʨʦʙʢʠ 
ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʢʝʪʫʚʘʥʴ; 

- ʫ ʚʠʧʘʜʢʫ ʥʝʫʟʛʦʜʞʝʥʦʩʪʽ ʧʦʛʣʷʜʽʚ 
ʝʢʩʧʝʨʪʽʚ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʫ 

ʧʨʦʚʝʜʝʥʥʽ ʥʦʚʦʛʦ ʘʥʢʝʪʫʚʘʥʥʷ; 

- ʪʨʫʜʥʦʱʽ ʫ ʚʠʟʥʘʯʝʥʥʽ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʝʢʩʧʝʨʪʽʚ; 

- ʥʝ ʟʘʚʞʜʠ ʤʦʞʥʘ ʧʨʦʚʝʩʪʠ 

ʝʢʩʧʝʨʪʥʝ ʦʧʠʪʫʚʘʥʥʷ ʟ ʫʩʽʤʘ 

ʩʧʝʮʽʘʣʽʩʪʘʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘ; 

- ʜʘʻ ʣʠʰʝ ʷʢʽʩʥʫ ʦʮʽʥʢʫ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽ ʥʘ 

ʧʽʜʧʨʠʻʤʩʪʚʽ. 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʢʦʥʩʪʘʪʫʚʘʪʠ ʱʦ ʚ ʋʢʨʘʾʥʽ ʚʽʜʩʫʪʥʷ ʦʬʽʮʽʡʥʘ 

ʤʝʪʦʜʠʢʘ ʱʦʜʦ ʦʮʽʥʶʚʘʥʥʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ - ʜʣʷ 

ʧʽʜʧʨʠʻʤʩʪʚ ʘʥʘʣʽʟ ʧʨʦʚʦʜʷʪʴ  ʥʘ ʦʩʥʦʚʽ ʨʽʟʥʠʭ ʧʽʜʭʦʜʽʚ, ʤʝʪʦʜʽʚ ʪʘ ʤʝʪʦʜʠʢ.  

ʅʘʚʝʜʝʥʽ ʤʝʪʦʜʠʢʠ ʤʘʶʪʴ ʩʚʦʾ ʧʝʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʤʝʪʦʜʠʢʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʇɽʈ ʧʽʜʧʨʠʻʤʩʪʚʦʤ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʥʘʷʚʥʦʾ 

ʚʠʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʘ ʩʘʤʝ: ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ ʧʨʦ ʬʘʢʪʠʯʥʝ ʩʧʦʞʠʚʘʥʥʷ ʇɽʈ 

ʧʽʜʧʨʠʻʤʩʪʚʦʤ; ʧʠʪʦʤʽ ʚʠʪʨʘʪʠ ʇɽʈ ʥʘ ʦʜʠʥʠʮʶ ʧʨʦʜʫʢʮʽʾ (ʧʦʩʣʫʛ), 

ʝʥʝʨʛʦʻʤʥʽʩʪʴ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʚʠʨʦʙʣʷʻʪʴʩʷ ʪʦʱʦ. 

ʂʦʞʥʘ ʟ ʮʠʭ ʤʝʪʦʜʠʢ ʻ ʝʬʝʢʪʠʚʥʦʶ ʪʘ ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʦʶ ʜʣ ̫

ʘʝʨʦʧʦʨʪʫ, ʘʣʝ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʫ ʦʮʽʥʢʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʛʦ, ʥʘ ʩʢʽʣʴʢʠ 

ʙʫʣʠ ʚʨʘʭʦʚʘʥʽ ʩʧʝʮʠʬʽʢʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʠʙʨʘʥʦʾ ʤʝʪʦʜʠʢʠ ʪʘ ʨʽʟʥʠʮʷ ʚ 

ʦʙôʻʤʽ ʚʠʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʧʦʪʨʽʙʥʦʾ ʜʣʷ ʾʾ ʧʨʦʚʝʜʝʥʥʷ.  

ʈʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʦʙʪʷʞʫʻ ʟʜʽʡʩʥʝʥʥʷ 

ʰʚʠʜʢʦʾ ʽ ʜʦʩʪʘʪʥʴʦ ʪʦʯʥʦʾ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʇɽʈ ʥʘ 

ʧʽʜʧʨʠʻʤʩʪʚʽ.ʊʦʤʫ, ʘʢʢʪʫʘʣʴʥʦʶ, ʥʘ ʜʘʥʠʡ ʯʘʩ, ʻ ʧʨʦʙʣʝʤʘ ʚʠʙʦʨʫ 

ʫʥʽʚʝʨʩʘʣʴʥʦʾ ʪʘ ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʦʾ ʤʝʪʦʜʠʢʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʧʦʞʠʚʘʥʥʷ ʇɽʈ ʘʚʽʘʧʽʜʧʨʠʻʤʩʪʚʦʤ. 

 

1.4 ɺʠʩʥʦʚʢʠ ʧʦ ʨʦʟʜʽʣʫ 1. ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯ ʜʦʩʣʽʜʞʝʥʥʷ 

 

1. ɸʥʘʣʽʟ ʩʪʘʥʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ 

ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʘʝʨʦʧʦʨʪʽʚ ʚʢʘʟʘʚ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʯʽʪʢʦʾ 

ʜʽʶʯʦʾ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʡʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʪʦʤʫ ʚʠʢʦʨʠʩʪʘʥʠʡ ʫ 

ʨʦʙʦʪʽ ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʧʦʞʠʚʘʥʥʷ 

ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʘʝʨʦʧʦʨʪʘʤʠ ʜʦʟʚʦʣʠʚ ʦʪʨʠʤʘʪʠ ʧʦʢʘʟʥʠʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʩʧʦʞʠʚʘʥʥʷ ʚʠʪʨʘʪ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʤʠ 

ʢʦʤʧʣʝʢʩʘʤʠ ʘʝʨʦʧʦʨʪʽʚ.  
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2. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ ʘʝʨʦʧʦʨʪʽʚ ʥʝʦʙʭʽʜʥʦ ʨʦʟʚôʷʟʘʪʠ ʥʘʩʪʫʧʥʽ ʟʘʜʘʯʽ: 

ï  ʘʥʘʣʽʟ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ 

ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʘʝʨʦʧʦʨʪʫ ʪʘ ʽʩʥʫʶʯʠʭ ʧʽʜʭʦʜʽʚ ʱʦʜʦ 

ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ; 

ï  ʚʜʦʩʢʦʥʘʣʠʪʠ ʩʠʩʪʝʤʫ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʜʣʷ ʩʧʦʞʠʚʘʯʽʚ 

ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʧʝʨʰʦʾ ʢʘʪʝʛʦʨʽʾ ʪʘ ʦʩʦʙʣʠʚʦʾ ʛʨʫʧʠ ʧʝʨʰʦʾ ʢʘʪʝʛʦʨʽʾ 

ʘʝʨʦʧʦʨʪʽʚ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʧʦʩʪʘʯʘʥʥʷ ʞʠʚʣʝʥʥʷ ʚ ʨʘʟʽ ʘʚʘʨʽʾ 

ʧʨʦʤʠʩʣʦʚʦʾ ʤʝʨʝʞʽ; 

ï  ʚʜʦʩʢʦʥʘʣʠʪʠ ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ ʦʮʽʥʶʚʘʥʥʷ ʨʽʚʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʘʝʨʦʧʦʨʪʫ, 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ ʥʦʨʤʫʚʘʥʥʷ ʧʠʪʦʤʠʭ ʚʠʪʨʘʪ ʇɽʈ ʘʝʨʦʧʦʨʪʽʚ, ʟʘ 

ʢʨʠʪʝʨʽʻʤ ʧʠʪʦʤʦʛʦ ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ ; 

ï  ʨʦʟʨʦʙʠʪʠ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ 

ʦʢʨʝʤʠʤʠ ʦʙôʻʢʪʘʤʠ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʘʝʨʦʧʦʨʪʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʚʟʘʻʤʦʟʚʷʟʢʽʚ ʤʽʞ ʚʧʣʠʚʦʚʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʥʘ ʦʙʩʷʛʠ ʩʧʦʞʠʚʘʥʥʷ 

ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʤʦʜʝʣʶʚʘʪʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʧʦʞʠʚʘʥʥʷ 

ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʦʙôʻʢʪʘʤʠ ʘʝʨʦʧʦʨʪʫ ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ ʩʧʝʮʠʬʽʢʠ ʾʭ 

ʦʙʣʘʜʥʘʥʥʷ; 

ï  ʨʦʟʨʦʙʠʪʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʫ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ ʝʬʝʢʪʠʚʥʠʤ 

ʩʧʦʞʠʚʘʥʥʷʤ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʘʝʨʦʧʦʨʪʘʤʠ ʪʘ ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʾʾ 

ʝʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. 

ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʜʘʥʦʛʦ ʨʦʟʜʽʣʫ ʦʧʫʙʣʽʢʦʚʘʥʽ ʘʚʪʦʨʦʤ ʚ [5, 69ï 71].  
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ʈʆɿɼɯʃ 2 

 

ɺɼʆʉʂʆʅɸʃɽʅʅʗ ʆʉʅʆɺʅʀʍ ʍɸʈɸʂʊɽʈʀʉʊʀʂ ʉʀʉʊɽʄʀ 

ɽʃɽʂʊʈʆʇʆʉʊɸʏɸʅʅʗ ɸɽʈʆʇʆʈʊʋ 

 

 

2.1 ɸʥʘʣʽʟ ʩʪʘʥʫ ʷʢʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ 

ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʘʝʨʦʧʦʨʪʫ 

 

2.1.1 ʉʧʦʩʦʙʠ ʧʽʜʚʠʱʝʥʥʷ ʢ̫ʦʩʪʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʩʠʩʪʝʤʠ 

ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʘʝʨʦʧʦʨʪʫ 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ɼʉʊʋ EN 50160-2014 [48 ] ʚʠʟʥʘʯʝʥʽ ʥʘʩʪʫʧʥʽ ʧʦʢʘʟʥʠʢʠ 

ʷʢʦʩʪʽ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ: 

¶ ʚʽʜʭʠʣʝʥʥʷ ʥʘʧʨʫʛʠ; 

¶ ʰʚʠʜʢʽ ʟʤʽʥʠ ʥʘʧʨʫʛʠ; 

¶ ʧʦʢʘʟʥʠʢ ʬʣʽʢʝʨʘ; 

¶ ʩʫʤʘʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʛʘʨʤʦʥʽʯʥʠʭ ʩʧʦʪʨʚʦʨʝʥʴ; 

¶ ʚʽʜʭʠʣʝʥʥʷ ʯʘʩʪʦʪʠ; 

¶ ʪʨʠʚʘʣʽʩʪʴ ʧʨʦʚʘʣʫ ʥʘʧʨʫʛʠ; 

¶ ʢʦʝʬʽʮʽʻʥʪ ʪʠʤʯʘʩʦʚʦʾ ʧʝʨʝʥʘʧʨʫʛʠ; 

¶ ʽʤʧʫʣʴʩʥʘ ʥʘʧʨʫʛʘ. 

ʇʨʠʯʠʥʘʤʠ ʧʦʥʠʞʝʥʥʷ ʷʢʦʩʪʽ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ [20-22] ʤʦʞʫʪʴ ʙʫʪʠ: 

ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʠʨʦʙʥʠʢʽʚ ʽ ʩʧʦʞʠʚʘʯʽʚ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʱʦ 

ʦʩʦʙʣʠʚʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʧʝʨʝʭʽʜʥʠʭ ʧʨʦʮʝʩʘʭ ʥʘʚʘʥʪʘʞʝʥʥʷ; ʟʘʩʪʘʨʽʣʽ ʩʭʝʤʠ 

ʝʣʝʢʪʨʠʯʥʠʭ ʤʝʨʝʞ; ʟʥʦʰʝʥʥʷ ʪʘ ʧʦʛʽʨʰʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʦʙʣʘʜʥʘʥʥʷ; ʥʘʷʚʥʽʩʪʴ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʟ ʥʠʟʴʢʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ; ʧʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʽ ʯʠʥʥʠʢʠ  ʪʦʱʦ . 

ɺʘʞʣʠʚʠʤ ʧʦʢʘʟʥʠʢʦʤ ʷʢʦʩʪʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʻ ʚʽʜʭʠʣʝʥʥʷ ʥʘʧʨʫʛʠ ς
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ʚʽʜʭʠʣʝʥʥʷ ʬʘʢʪʠʯʥʦʾ ʥʘʧʨʫʛʠ ʚ ʩʪʘʣʦʤʫ ʨʝʞʠʤʽ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ 

ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʚʽʜ ʡʦʛʦ ʥʦʤʽʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ. ʋ ʥʦʨʤʘʣʴʥʠʭ ʨʝʞʠʤʘʭ 

ʨʦʙʦʪʠ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʯʥʦʾ ʩʠʩʪʝʤʠ (ɽɽʉ) ʚʽʜʭʠʣʝʥʥʷ ʥʘʧʨʫʛʠ ʚ ʤʝʨʝʞʘʭ ʜʦ 

1 ʢɺ ʥʝ ʧʦʚʠʥʥʝ ʧʝʨʝʚʠʱʫʚʘʪʠ Ñ5%. ʋ ʧʽʩʣʷʘʚʘʨʽʡʥʠʭ ʨʝʞʠʤʘʭ ʨʦʙʦʪʠ ɽɽʉ 

ʚʽʜʭʠʣʝʥʥʷ ʥʘʧʨʫʛʠ ʚ ʤʝʨʝʞʘʭ ʜʦ 1 ʢɺ ʽ 6ï20 ʢɺ ʥʝ ʧʦʚʠʥʥʽ ʧʝʨʝʚʠʱʫʚʘʪʠ 

Ñ10% (ʫ ʤʝʨʝʞʘʭ 35 ʢɺ ʽ ʚʠʱʝ ʮʝʡ ʧʦʢʘʟʥʠʢ ʪʘʢʦʞ ʥʝ ʥʦʨʤʫʻʪʴʩʷ). 

ɯʩʥʫʶʪʴ ʜʚʘ ʦʩʥʦʚʥʠʭ ʩʧʦʩʦʙʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʤʦʛ ʱʦʜʦ ʚʽʜʭʠʣʝʥʥʷ 

ʥʘʧʨʫʛʠ ʚ ʝʣʝʢʪʨʠʯʥʽʡ ʤʝʨʝʞʽ: ʨʝʛʫʣʶʚʘʥʥʷ ʨʽʚʥʷ ʥʘʧʨʫʛʠ ʚ ʮʝʥʪʨʽ ʞʠʚʣʝʥʥʷ 

(ʎɾ) ʽ ʫ ʩʧʦʞʠʚʘʯʘ. ʊʝʭʥʽʯʥʦ ʮʝ ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʟʤʽʥʠ ʢʦʝʬʽʮʽʻʥʪʘ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʠʩʪʝʤ ʧʝʨʝʤʠʢʘʥʥʷ ʚʠʪʢʽʚ ʦʙʤʦʪʦʢ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʙʝʟ ʟʙʫʜʞʝʥʥʷ (ʇɹɿ) ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷʤ 

(ʈʇʅ). ʊʘʢʦʞ ʤʦʞʣʠʚʦ ʨʝʛʫʣʶʚʘʪʠ ʥʘʧʨʫʛʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʽʚ 

ʝʣʝʢʪʨʠʯʥʦʾ ʤʝʨʝʞʽ. 

ɺ ʟʥʘʯʥʽʡ ʯʘʩʪʠʥʽ ʘʝʨʦʧʦʨʪʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʨʘʥʩʬʦʨʤʘʪʦʨʠ ʟ ʇɹɿ, 

ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʚʦʜʠʪʠ ʨʝʛʫʣʶʚʘʥʥʷ ʪʽʣʴʢʠ ʩʝʟʦʥʥʦ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ 

ʟʥʘʯʥʠʭ ʚʪʨʘʪ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ.  

ʈʝʛʫʣʶʚʘʥʥʷ ʥʘʧʨʫʛʠ ï ʧʨʦʮʝʩ ʟʤʽʥʠ ʨʽʚʥʷ ʥʘʧʨʫʛʠ ʚ ʭʘʨʘʢʪʝʨʥʠʭ 

ʪʦʯʢʘʭ ɽɽʉ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ï ʧʨʠʩʪʨʦʾʚ 

ʨʝʛʫʣʶʚʘʥʥʷ ʥʘʧʨʫʛʠ ʽ ʨʝʘʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ. ʈʝʛʫʣʶʚʘʥʥʷ ʥʘʧʨʫʛʠ ʤʘʻ ʥʘ 

ʤʝʪʽ ʙʝʟʫʤʦʚʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʧʫʩʪʠʤʠʭ ʨʽʚʥʽʚ ʥʘʧʨʫʛ ʫ ʚʩʽʭ ʪʦʯʢʘʭ ɽɽʉ, 

ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʪʘ ʟʥʠʞʝʥʥʷ ʚʪʨʘʪ ʘʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʚ 

ʤʝʨʝʞʽ. ʏʠʤ ʙʽʣʴʰʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʤʝʨʝʞʽ, ʪʠʤ ʤʝʥʰʘ ʥʘʧʨʫʛʘ ʥʘ ʚʩʽʭ ʾʾ 

ʝʣʝʤʝʥʪʘʭ ʚʥʘʩʣʽʜʦʢ ʟʙʽʣʴʰʝʥʥʷ ʚʪʨʘʪ ʥʘʧʨʫʛʠ. ɿʚʽʜʩʠ ʚʠʧʣʠʚʘʻ ʤʝʪʦʜ 

ʟʫʩʪʨʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʥʘʧʨʫʛʠ, ʷʢʠʡ ʧʦʣʷʛʘʻ ʚ ʟʙʽʣʴʰʝʥʥʽ 

ʝʣʝʢʪʨʦʨʫʰʽʡʥʦʾ ʩʠʣʠ (ɽʈʉ) ʛʝʥʝʨʘʪʦʨʽʚ ʽ ʟʙʽʣʴʰʝʥʥʽ ʥʘʧʨʫʛʠ ʥʘ ʾʭ ʢʣʝʤʘʭ 

ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʤʝʨʝʞʽ, ʪʠʤ ʩʘʤʠʤ ʢʦʤʧʝʥʩʫʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ 

ʚʪʨʘʪ ʥʘʧʨʫʛʠ. ɿʫʩʪʨʽʯʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʥʘʧʨʫʛʠ ʪʽʣʴʢʠ ʥʘ ʰʠʥʘʭ ʥʝ ʤʦʞʝ 

ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʥʘʧʨʫʛʠ ʧʦ ʚʩʽʡ ʤʝʨʝʞʽ, ʪʘʢ ʷʢ ʥʝʧʨʠʧʫʩʪʠʤʦ, 

ʱʦʙ ʥʘʧʨʫʛʘ ʚ ʝʣʝʤʝʥʪʘʭ ʤʝʨʝʞʽ ʜʦʚʛʠʡ ʯʘʩ ʙʫʣʘ ʙʽʣʴʰʦʶ ʟʘ 1,1Uʥʦʤ 

ʚʥʘʩʣʽʜʦʢ ʟʥʘʯʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʚʪʨʘʪ ʧʦʪʫʞʥʦʩʪʽ ʽ ʤʦʞʣʠʚʦʛʦ ʾʭ ʧʝʨʝʛʨʽʚʫ. 
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ʂʨʽʤ ʪʦʛʦ, ʥʝ ʟʘʚʞʜʠ ʤʘʢʩʠʤʫʤ ʥʘʚʘʥʪʘʞʝʥʥʷ ʦʢʨʝʤʠʭ ʯʘʩʪʠʥ ʤʝʨʝʞʽ 

ʩʧʽʚʧʘʜʘʻ ʟʘ ʯʘʩʦʤ. ʊʦʤʫ ʢʨʽʤ ʛʝʥʝʨʘʪʦʨʽʚ ʟʫʩʪʨʽʯʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʧʦʚʠʥʥʦ 

ʟʜʽʡʩʥʶʚʘʪʠʩʴ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘʤʠ ʟ ʈʇʅ (ʨʝʛʫʣʶʚʘʥʥʷʤ ʧʽʜ ʥʘʧʨʫʛʦʶ). ɺ 

ʷʢʠʭ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʨʘʥʩʬʦʨʤʘʪʦʨʽʚ ʟ ʧʝʨʝʤʠʢʘʥʥʷʤ ʙʝʟ ʟʙʫʜʞʝʥʥʷ (ʇɹɿ) 

ʘʚʪʦʤʘʪʠʯʥʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʜʘʯʘ ʥʘʧʨʫʛʠ ʜʦ ʩʧʦʞʠʚʘʯʽʚ ʚ ʥʦʨʤʘʣʴʥʠʭ ʪʘ 

ʧʽʩʣʷʘʚʘʨʽʡʥʠʭ ʨʝʞʠʤʘʭ ʨʦʙʦʪʠ ʧʨʦʤʠʩʣʦʚʦʾ ʤʝʨʝʞʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʚʝʣʠʯʠʥʠ ʧʦʪʦʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʙʝʟ ʜʦʜʘʪʢʦʚʠʭ ʩʝʟʦʥʥʠʭ ʧʝʨʝʤʠʢʘʥʴ 

ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ. 

ʗʢʱʦ ʥʘʧʨʫʛʘ ʥʘ ʚʠʭʦʜʽ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʚʠʷʚʣʷʻʪʴʩʷ ʙʽʣʴʰʦʶ ʯʠ 

ʤʝʥʰʦʶ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʪʦ ʚ ʚʠʩʦʢʦʚʦʣʴʪʥʽʡ ʦʙʤʦʪʮʽ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʘʚʪʦʤʘʪʠʯʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʯʠ ʟʤʝʥʰʫʻʪʴʩʷ ʯʠʩʣʦ ʚʠʪʢʽʚ. 

ʏʠʤ ʙʣʠʞʯʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʟ ʈʇʅ ʨʦʟʤʽʱʝʥʠʡ ʜʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʪʠʤ 

ʩʪʘʙʽʣʴʥʽʰʘ ʥʘʧʨʫʛʘ ʜʣʷ ʧʨʠʡʤʘʯʽʚ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ.  

ʈʦʟʛʣʷʥʝʤʦ ʝʬʝʢʪ ʧʦʜʘʯʽ ʷʢʦʩʪʽ ʥʘʧʨʫʛʠ ʜʦ ʩʧʦʞʠʚʘʯʽʚ ʘʝʨʦʧʦʨʪʫ ʯʝʨʝʟ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʟ ʈʇʅ, ʷʢʠʡ ʚʩʪʘʥʦʚʣʝʥʠʡ ʜʣʷ ʧʽʜʪʨʠʤʢʠ 

ʥʘʧʨʫʛʠ ʚ ʨʦʟʧʦʜʽʣʴʯʽʡ ʤʝʨʝʞʽ ʘʝʨʦʧʦʨʪʫ 10 ʢɺ, ʜʦ ʷʢʦʾ ʧʽʜʢʣʶʯʝʥʽ ʊʇ (ʊʇ1, 

ʊʇ2, ʊʇʢ), ʷʢʽ ʟʥʠʞʫʶʪʴ ʥʘʧʨʫʛʫ ʜʦ 380 ɺ ʽ ʞʠʚʣʷʪʴ ʦʢʨʝʤʽ ʝʣʝʢʪʨʦʧʨʠʡʤʘʯʽ 

(ɽʇ) (ʨʠʩ. 2.1).  

380 ɺ

Eʇ A

ʊʇ1

10 ʢɺ

ʊ0

Uʚʠʭ ȹUʤ.ʚ

ʊʇ2

ʊʇ3

ȹUʤ.ʥ

380 ɺ

ʊʇi

ʊʇk

Eʇ B

Eʇ D

DË

BË
380 ɺ

 

ʈʠʩʫʥʦʢ 2.1 ï ʉʭʝʤʘ ʧʦʩʪʘʯʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʘʝʨʦʧʦʨʪʫ 

 

ɿʘʜʘʯʘ ʛʨʫʧʦʚʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʚʽʜʭʠʣʝʥʥʷ 
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ʥʘʧʨʫʛʠ ʥʘ ʢʣʝʤʘʭ ʚʩʽʭ ɽʇ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʦ Ñ5% ʧʨʠ ʟʤʽʥʽ ʩʪʨʫʤʫ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʤʽʥʽʤʘʣʴʥʦʛʦ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ. 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʟʘʢʦʥʫ ʨʝʛʫʣʶʚʘʥʥʷ Uʚʠʭ = f(Iʥʘʚ) ʚ ʧʝʨʰʦʤʫ 

ʥʘʙʣʠʞʝʥʥʽ ʧʨʠʡʤʝʤʦ, ʱʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʩʽʭ ʊʇ ʟʤʽʥʶʶʪʴʩʷ 

ʧʨʦʧʦʨʮʽʡʥʦ ʽ ʦʜʥʦʯʘʩʥʦ ʜʦʩʷʛʘʶʪʴ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ. 

ɿʘʧʠʰʝʤʦ ʨʽʚʥʷʥʥʷ ʥʘʧʨʫʛʠ ʥʘ ʢʣʝʤʘʭ ʜʦʚʽʣʴʥʦʛʦ ɽʇ -̔ʾ ʊʇ (ɸ), ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʘʧʨʫʛʠ ʥʘ ʚʠʭʦʜʽ ʛʨʫʧʦʚʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʽ ʧʘʨʘʤʝʪʨʽʚ 

ʤʝʨʝʞʽ. ʈʽʚʥʷʥʥʷ ʚʽʜʭʠʣʝʥʥʷ ʥʘʧʨʫʛʠ ʚʽʜ ʥʦʤʽʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʟʘʧʠʰʝʤʦ ʚ 

ʧʨʦʮʝʥʪʘʭ. 

 

UA= Uʚʠʭ.ïȹUʤ.ʚ.ïȹUʪ̔.+Eʪ̔.ïȹUʤ.ʥ.A,                                  (2.1) 

 

ʜʝ Uʚʠʭ  ï ʚʽʜʭʠʣʝʥʥʷ ʥʘʧʨʫʛʠ ʚʽʜ ʥʦʤʽʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘ ʚʠʭʦʜʽ ʛʨʫʧʦʚʦʛʦ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ;  

     ȹUʤ.ʚ.ï ʚʪʨʘʪʘ ʥʘʧʨʫʛʠ ʚ ʤʝʨʝʞʽ 10ʢɺ ʜʦ -̔ʾ ʊʇ; 

    ȹUʪ̔.- ʚʪʨʘʪʘ ʥʘʧʨʫʛʠ ʚ ʪʨʘʥʩʬʦʨʤʘʪʦʨʽ -̔ʾ ʊʇ;  

    ɽʪ̔ ï ʜʦʜʘʪʦʢ ʥʘʧʨʫʛʠ ʚ ʪʨʘʥʩʬʦʨʤʘʪʦʨʽ -̔ʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ; 

    ȹUʤ.ʥ.A ï ʚʪʨʘʪʘ ʥʘʧʨʫʛʠ ʚ ʤʝʨʝʞʽ 380 ɺ ʚʽʜ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʜʦ ɽʇ (ʤ.ʥ. ï 

ʤʝʨʝʞʘ ʥʠʟʴʢʦʾ ʥʘʧʨʫʛʠ). 

ɺʟʷʚʰʠ ʜʦ ʫʚʘʛʠ, ʱʦ ʚʽʜʭʠʣʝʥʥʷ ʥʘʧʨʫʛʠ UA ʧʦʚʠʥʥʦ ʣʝʞʘʪʠ ʚ ʤʝʞʘʭ 

Ñ5% ʚʽʜ ʥʦʤʽʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʨʦʟʚôʷʞʝʤʦ ʨʽʚʥʷʥʥʷ ʚʽʜʥʦʩʥʦ Uʚʠʭ: 

 

UʚʠʭA= Ñ5% + ȹUʤ.ʚ+ ȹUʪ̔+ȹUʤ.ʥ.Aï Eʪ̔.                               (2.2) 

 

ʊʘʢ ʷʢ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʧʘʨʘʤʝʪʨʠ ʤʝʨʝʞʽ ʚʽʜʦʤʽ, ʪʦ ʚʠʟʥʘʯʠʤʦ ʚʪʨʘʪʠ 

ʥʘʧʨʫʛʠ ʚ ʝʣʝʤʝʥʪʘʭ ʤʝʨʝʞʽ ʧʨʠ ʨʽʟʥʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ ʽ ʟʘʜʘʚʰʠ ʟʥʘʯʝʥʥʷ 

Eʪ̔, ʨʦʟʨʘʭʫʻʤʦ ʪʘ ʧʦʙʫʜʫʻʤʦ ʟʦʥʫ ʜʦʧʫʩʪʠʤʠʭ ʟʥʘʯʝʥʴ Uʚʠʭ = f(Sʥʘʚ), ʧʨʠ ʷʢʠʭ 

ʫ ɽʇ ʪʦʯʢʠ ɸ ʥʘʧʨʫʛʘ ʥʝ ʙʫʜʝ ʚʠʭʦʜʠʪʠ ʟʘ ʟʘʜʘʥʽ ʜʦʧʫʩʢʠ. ɺʝʨʭʥʷ ʽ ʥʠʞʥʷ 

ʤʝʞʽ ʚʢʘʟʘʥʦʾ ʟʦʥʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʨʽʚʥʷʥʥʷʤ (2.2): 
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ȉʚʠʭA= +5% + ȹUʤ.ʚ+ ȹUʪ̔+ȹUʤ.ʥ.Aï Eʪ̔;                               (2.3) 

 

UʚʠʭA= ï5% + ȹUʤ.ʚ+ ȹUʪ̔+ȹUʤ.ʥ.Aï Eʪ̔.                                (2.4) 

 

ʆʪʞʝ, ʰʠʨʠʥʘ ʟʦʥʠ ʙʫʜʝ ʩʢʣʘʜʘʪʠ 10%. ʊʘʢ ʷʢ ʚʪʨʘʪʠ ʥʘʧʨʫʛʠ 

ʧʨʦʧʦʨʮʽʡʥʽ ʥʘʚʘʥʪʘʞʝʥʥʶ, ʪʦ ʧʨʠ ʧʨʠʡʥʷʪʠʭ ʫʤʦʚʘʭ, ʧʨʠʧʫʩʢʘʶʯʠ, ʱʦ cosű 

= const, ʟʘʣʝʞʥʦʩʪʽ ȉʚʠʭA = f(Sʥʘʚ) ʽ UʚʠʭA= f(Sʥʘʚ) ʙʫʜʫʪʴ ʣʽʥʽʡʥʦ ʟʘʣʝʞʘʪʠ ʚʽʜ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. ʅʘ ʨʠʩ. 2.2 ʚʦʥʠ ʟʦʙʨʘʞʝʥʽ ʧʘʨʘʣʝʣʴʥʠʤʠ ʧʨʷʤʠʤʠ, ʢʦʞʥʘ ʟ 

ʷʢʠʭ ʙʫʜʫʻʪʴʩʷ ʧʦ ʜʚʦʤ ʪʦʯʢʘʤ, ʨʦʟʨʘʭʦʚʫʶʯʠ ʚʪʨʘʪʠ ʥʘʧʨʫʛʠ ȹUʤ.ʚ, ȹUʪ̔ ʽ 

ȹUʤ.ʥ. ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʽ ʤʽʥʽʤʘʣʴʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʷʭ. 

 

Uʚʠʭ, %

10

5

- 5

Sʥʘʚ
Smax

ȉʚʠʭA

ȉËʚʠʭɺ

ȉʚʠʭɺ

ȉʚʠʭD

UËʚʠʭD

UʚʠʭD
Uʚʠʭɺ UʚʠʭA

Smin

 

ʈʠʩʫʥʦʢ 2.2 ï ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʧʦʙʫʜʦʚʠ ʟʦʥʠ ʨʝʛʫʣʶʚʘʥʥʷ ʛʨʫʧʦʚʦʛʦ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʨʝʛʫʣʶʚʘʥʥʷʤ ʧʽʜ ʥʘʧʨʫʛʦʶ 

 

ʗʢʱʦ ʥʘ ʪʽʡ ʩʘʤʽʡ -̔ʡ ʊʇ ʚʽʟʴʤʝʤʦ ɽʇ, ʨʦʟʪʘʰʦʚʘʥʠʡ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʧʦʙʣʠʟʫ ʚʽʜ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ (ʚ ʪʦʯʮʽ ɺ) ʜʦ ʷʢʦʛʦ ʚʪʨʘʪʘ ʥʘʧʨʫʛʠ ʚ ʤʝʨʝʞʽ 380 

ɺ ʙʫʜʝ ʤʽʥʽʤʘʣʴʥʦʶ, ʽ ʧʦʙʫʜʫʻʤʦ ʜʣʷ ʥʴʦʛʦ ʚʝʨʭʥʶ ʤʝʞʫ ʜʦʧʫʩʪʠʤʦʾ ʟʤʽʥʠ 

ʚʠʭʽʜʥʦʾ ʥʘʧʨʫʛʠ ȉʚʠʭɺ = f(Sʥʘʚ), ʪʦ ʦʯʝʚʠʜʥʦ, ʱʦ ʚʦʥʘ ʙʫʜʝ ʧʨʦʭʦʜʠʪʠ ʥʠʞʯʝ 

ȉʚʠʭA, ʧʦʙʫʜʦʚʘʥʦʾ ʜʣʷ ɽʇ ɸ. ɸʥʘʣʦʛʽʯʥʠʤ ʯʠʥʦʤ ʚʠʙʠʨʘʻʤʦ ʙʽʣʴʰ ʜʘʣʝʢʠʡ ʚ 

ʝʣʝʢʪʨʠʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ɽʇ -̔ʾ ʊʇ ʜʣʷ ʷʢʦʛʦ ʚʪʨʘʪʘ ʥʘʧʨʫʛʠ ʚ ʤʝʨʝʞʽ 380 ɺ 

ʙʫʜʝ ʤʘʢʩʠʤʘʣʴʥʦʶ, ʧʦʟʥʘʯʘʻʤʦ ʡʦʛʦ ʣʽʪʝʨʦʶ D ʽ ʧʦʙʫʜʫʻʤʦ ʜʣʷ ʥʴʦʛʦ 

ʥʠʞʥʶ ʤʝʞʫ ʜʦʧʫʩʪʠʤʦʾ ʟʤʽʥʠ ʚʠʭʽʜʥʦʾ ʥʘʧʨʫʛʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʞʠʚʣʝʥʥʷ 
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ʊ0. ɿʘʰʪʨʠʭʫʻʤʦ ʟʦʥʫ ʚʠʱʝ ʧʨʷʤʦʾ ȉʚʠʭɺ = f(Sʥʘʚ) ʽ ʥʠʞʯʝ ʧʨʷʤʦʾ UʚʠʭD=f(Sʥʘʚ). 

ʗʢʱʦ ʚʠʭʽʜʥʘ ʥʘʧʨʫʛʘ ʛʨʫʧʦʚʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʊ0 ʙʫʜʝ ʣʝʞʘʪʠ ʚ 

ʥʝʟʘʰʪʨʠʭʦʚʘʥʽʡ ʟʦʥʽ, ʪʦ ʥʘ ʢʣʝʤʘʭ ʚʩʽʭ ɽʇ -̔ʾ ʊʇ ʫ ʚʩʴʦʤʫ ʜʽʘʧʘʟʦʥʽ 

ʥʘʚʘʥʪʘʞʝʥʴ ʚʽʜ Sʤʽʥ ʜʦ Sʤʘʢʩ ʥʘʧʨʫʛʘ ʙʫʜʝ ʣʝʞʘʪʠ ʚ ʜʦʧʫʩʪʠʤʠʭ ʤʝʞʘʭ. 

ʇ̔ ʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʚʢʘʟʘʥʠʭ ʦʧʝʨʘʮʽʾ ʜʣʷ ʚʩʽʭ ʊʇ ʦʪʨʠʤʫʻʤʦ ʚʽʣʴʥʫ 

ʥʝʟʘʰʪʨʠʭʦʚʘʥʫ ʟʦʥʫ ʜʦʧʫʩʪʠʤʠʭ ʟʥʘʯʝʥʴ Uʚʠʭ= f(Sʥʘʚ), ʧʨʠ ʷʢʠʭ ʚʩʽ ɽʇ 

ʘʝʨʦʧʦʨʪʫ ʙʫʜʫʪʴ ʤʘʪʠ ʥʘʧʨʫʛʫ, ʷʢʘ ʥʝ ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ (100Ñ5)% Uʥʦʤ. 

ʅʘʟʚʝʤʦ ʾʾ ʟʦʥʦʶ ʨʝʛʫʣʶʚʘʥʥʷ ʥʘʧʨʫʛʠ ʛʨʫʧʦʚʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. ɺʘʞʣʠʚʦ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʨʠ ʧʦʙʫʜʦʚʽ ʟʦʥʠ ʨʝʛʫʣʶʚʘʥʥʷ ʤʦʞʝ ʚʠʷʚʠʪʠʩʴ, ʱʦ ʚʦʥʘ ʜʫʞʝ 

ʚʫʟʴʢʘ ʘʙʦ ʟʦʚʩʽʤ ʚʽʜʩʫʪʥʷ, ʱʦ ʚʧʣʠʥʝ ʥʘ ʭʠʙʥʽ ʩʧʨʘʮʶʚʘʥʥʷ ʟʘʩʦʙʽʚ 

ʘʚʪʦʤʘʪʠʢʠ, ʪʦʤʫ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʟʦʥʠ ʥʝʦʙʭʽʜʥʦ ʩʧʨʦʙʫʚʘʪʠ ʨʦʟʰʠʨʠʪʠ 

ʤʝʞʽ, ʟʤʽʥʶʶʯʠ ʚʽʜʛʘʣʫʞʝʥʥʷ (ʚ ʨʽʚʥʷʥʥʷʭ (2.3) ʽ (2.4) ʟʥʘʯʝʥʥʷ Eʪ) ʦʢʨʝʤʠʭ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʽʚ.  

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ, ɼʉʊʋ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʥʘʧʨʫʛʫ ʚ ʨʦʟʧʦʜʽʣʴʥʽʡ ʤʝʨʝʞʽ 10 ʢɺ ʧʦʪʨʽʙʥʦ ʧʽʜʪʨʠʤʫʚʘʪʠ ʥʘʡʙʽʣʴʰ 

ʚʠʩʦʢʦʶ ʚ ʤʝʞʘʭ 1,1 Uʥʦʤ. ʆʯʝʚʠʜʥʦ, ʱʦ ʚ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘʭ, ʙʣʠʞʯʠʭ ʜʦ ʛʨʫʧʦʚʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʊ0, ʥʝʦʙʭʽʜʥʦ 

ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʨʦʟʧʦʜʽʣʝʥʥʷ +5% (ɽʪ=0), ʘ ʧʦ ʤʽʨʽ ʚʽʜʜʘʣʝʥʥʷ ʚʽʜ ʛʨʫʧʦʚʦʛʦ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ -ʚʪʨʘʪʠ ʥʘʧʨʫʛʠ ʚ ʤʝʨʝʞʽ 10 ʢɺ ʙʫʜʫʪʴ ʟʙʽʣʴʰʫʚʘʪʠʩʴ ʟ 

ʥʘʙʣʠʞʝʥʥʷʤ ʜʦ 2,5% ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ ʤʝʨʝʞʽ, ʪʦʤʫ ʚ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘʭ ʚʩʪʘʥʦʚʣʶʶʪʴ ʚʽʜʛʘʣʫʞʝʥʥʷ +2,5% (ɽʪ=2,5% ) ʟ ʤʝʪʦʶ 

ʢʦʤʧʝʥʩʘʮʽʾ ʚʪʨʘʪ ʥʘʧʨʫʛʠ ʚ ʚʠʩʦʢʦʚʦʣʴʪʥʽʡ ʤʝʨʝʞʽ. ɼʣʷ ʥʘʡʙʽʣʴʰ 

ʥʘʚʘʥʪʘʞʝʥʠʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʽʚ ʧʦʪʨʽʙʥʦ ʚʩʪʘʥʦʚʠʪʠ ʚʽʜʛʘʣʫʞʝʥʥʷ +2,5% ʧʨʠ 

ʚʪʨʘʪʽ ʥʘʧʨʫʛʠ ʜʦ ʥʠʭ ʤʝʥʰʝ 2%, ʘ ʜʣʷ ʤʝʥʰ ʥʘʚʘʥʪʘʞʝʥʠʭ ï ʧʨʠ ʚʪʨʘʪʘʭ ʚ 

ʚʠʩʦʢʦʚʦʣʴʪʥʽʡ ʤʝʨʝʞʽ ʙʽʣʴʰʝ 3%.  

ʗʢʱʦ ʚʪʨʘʪʠ ʥʘʧʨʫʛʠ ʚ ʚʠʩʦʢʦʚʦʣʴʪʥʽʡ ʤʝʨʝʞʽ ʜʦ ʤʽʩʮʷ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʥʘʙʣʠʞʘʶʪʴʩʷ ʜʦ 5%, ʪʦ ʜʣʷ ʥʴʦʛʦ 

ʦʙʠʨʘʶʪʴ ʚʽʜʛʘʣʫʞʝʥʥʷ 0% (ɽʪ = 5%) ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ.  

ʆʪʨʠʤʘʚʰʠ ʟʦʥʫ ʨʝʛʫʣʶʚʘʥʥʷ, ʚ ʥʽʡ ʨʦʟʨʘʭʦʚʫʶʪʴ ʟʘʢʦʥ ʨʝʛʫʣʶʚʘʥʥʷ 
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ï ʟʘʣʝʞʥʽʩʪʴ ʟʤʽʥʠ ʥʘʧʨʫʛʠ ʥʘ ʚʠʭʦʜʽ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʚʽʜ ʩʪʨʫʤʫ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʫʚʘʪʠ, ʱʦ ʥʘʧʨʫʛʘ ʥʘ ʚʠʭʦʜʽ 

ʛʨʫʧʦʚʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʊ0 ʧʨʠ ʧʦʩʪʽʡʥʽʡ ʥʘʧʨʫʛʽ ʥʘ ʡʦʛʦ ʚʭʦʜʽ ʙʫʜʝ 

ʟʤʝʥʰʫʚʘʪʠʩʷ ʟ ʨʦʩʪʦʤ ʩʪʨʫʤʫ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʚʪʨʘʪ ʥʘʧʨʫʛʠ ʚ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʽ ʽ ʣʽʥʽʾ ʞʠʚʣʝʥʥʷ. ʎʽ ʚʪʨʘʪʠ ʣʝʛʢʦ ʨʦʟʨʘʭʫʚʘʪʠ, ʟʥʘʶʯʠ 

ʧʘʨʘʤʝʪʨʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ, ʣʽʥʽʾ ʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʥʠʭ.  

ʇʨʠ ʧʝʨʝʤʠʢʘʥʥʽ ʟ ʦʜʥʽʻʾ ʛʨʫʧʠ ʚʠʪʢʽʚ ʥʘ ʽʥʰʫ ï ʥʘʧʨʫʛʘ ʥʘ ʚʠʭʦʜʽ ʊ0 

ʟʤʽʥʶʻʪʴʩʷ ʩʪʨʠʙʢʦʤ, ʷʢʠʡ ʜʦʨʽʚʥʶʻ ʚʽʜʥʦʩʥʽʡ ʨʽʟʥʠʮʽ ʢʽʣʴʢʦʩʪʽ ʚʠʪʢʽʚ ʤʽʞ 

ʚʽʜʛʘʣʫʞʝʥʥʷʤʠ, ʷʢʘ ʚ ʩʝʨʝʜʥʴʦʤʫ ʤʦʞʝ ʚʚʘʞʘʪʠʩʷ ʨʽʚʥʦʶ 1,5%. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʚ ʟʦʥʽ ʨʝʛʫʣʶʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʨʦʟʤʽʩʪʠʪʠ ʣʦʤʘʥʫ ʩʪʫʧʽʥʯʘʩʪʫ ʢʨʠʚʫ 

ʟʘʣʝʞʥʦʩʪʽ (ʨʠʩ. 2.3). ʇʝʨʝʤʠʢʘʥʥʷ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʚʠʭʽʜʥʦʾ ʥʘʧʨʫʛʠ ʽ ʥʘ ʾʾ 

ʟʤʝʥʰʝʥʥʷ ʥʝ ʤʦʞʥʘ ʚʠʢʦʥʫʚʘʪʠ ʧʨʠ ʦʜʥʦʤʫ ʬʽʢʩʦʚʘʥʦʤʫ ʟʥʘʯʝʥʥʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʪʘʢ ʷʢ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʤʦʞʣʠʚʽ ʯʘʩʪʽ ʧʝʨʝʢʣʶʯʝʥʥʷ ʚʠʭʽʜʥʦʾ 

ʥʘʧʨʫʛʠ, ʷʢʱʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʠʧʘʜʢʦʚʠʤ ʯʠʥʦʤ ʦʧʠʥʠʪʴʩʷ ʙʣʠʟʴʢʠʤ ʜʦ 

ʟʥʘʯʝʥʥʷ, ʧʨʠ ʷʢʦʤʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʝʨʝʤʠʢʘʥʥʷ. ʊʦʤʫ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʠʛʥʘʣ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ɽʪ0 ʧʦʚʠʥʝʥ ʚʠʨʦʙʣʷʪʠʩʷ ʧʨʠ ʙʽʣʴʰʦʤʫ 

ʥʘʚʘʥʪʘʞʝʥʥʽ, ʯʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʧʨʠ ʷʢʦʤʫ ʚʠʨʦʙʣʷʻʪʴʩʷ ʩʠʛʥʘʣ ʥʘ 

ʟʥʠʞʝʥʥʷ ʚʠʭʽʜʥʦʾ ʥʘʧʨʫʛʠ. 
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ʈʠʩʫʥʦʢ 2.3 ï ʇʦʙʫʜʦʚʘ ʟʘʢʦʥʫ ʨʝʛʫʣʶʚʘʥʥʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʟ 

ʨʝʛʫʣʶʚʘʥʥʷʤ ʥʘʧʨʫʛʠ ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷʤ 
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ɻʨʘʬʽʢ ʟʘʢʦʥʫ ʨʝʛʫʣʶʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʨʦʟʤʽʱʫʚʘʪʠ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ 

ʚʽʥ ʟʘʡʤʘʚ ʧʦ ʤʦʞʣʠʚʦʩʪʽ ʮʝʥʪʨʘʣʴʥʫ ʦʙʣʘʩʪʴ ʟʦʥʠ ʨʝʛʫʣʶʚʘʥʥʷ.  

ʂʦʤʧʣʝʢʪ ʈʇʅ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʝʨʝʤʠʢʘʶʯʦʛʦ ʧʨʠʩʪʨʦʶ ʪʘ ʙʣʦʢʫ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ (ɹɸʋ) ʧʨʠʚʦʜʦʤ, ʷʢʽ ʧʝʨʝʤʠʢʘʶʪʴ ʚʽʜʛʘʣʫʞʝʥʥʷ, 

ʧʽʜʪʨʠʤʫʶʯʠ ʟʘʜʘʥʝ ʟʥʘʯʝʥʥʷ ʚʠʭʽʜʥʦʾ ʥʘʧʨʫʛʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʨʫʤʫ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. ʂʨʽʤ ʩʪʨʫʤʫ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ɹɸʋ ʈʇʅ ʚʠʤʽʨʶʻʪʴʩʷ ʱʝ ʡ 

ʢʦʝʬʽʮʽʻʥʪ ʧʦʪʫʞʥʦʩʪʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʦʨʝʢʮʽʷ ʟʘʢʦʥʫ 

ʨʝʛʫʣʶʚʘʥʥʷ, ʪʘʢ ʷʢ ʨʝʘʢʪʠʚʥʘ ʯʘʩʪʠʥʘ ʩʪʨʫʤʫ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜʯʫʪʥʦ 

ʚʽʜʙʠʚʘʻʪʴʩʷ ʥʘ ʚʪʨʘʪʽ ʥʘʧʨʫʛʠ ʚ ʝʣʝʤʝʥʪʘʭ ʤʝʨʝʞʽ.  

ɿ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʯʘʩʪʦʪʠ ʧʝʨʝʢʣʶʯʝʥʴ ʚ ɹɸʋ ʈʇʅ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 

ʟʘʪʨʠʤʢʘ ʯʘʩʫ ʥʘ ʧʝʨʝʤʠʢʘʥʥʷ (ʧʨʠʙʣʠʟʥʦ 1 ʭʚ). ʉʠʛʥʘʣ ʧʦʩʪʫʧʘʻ, ʷʢʱʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʦʪʷʛʦʤ 1 ʭʚ ʩʪʘʙʽʣʴʥʦ ʧʝʨʝʚʠʱʫʻ (ʧʨʠ ʡʦʛʦ ʟʙʽʣʴʰʝʥʥʽ ʘʙʦ 

ʫʪʨʠʤʫʻʪʴʩʷ ʥʠʞʯʝ ʧʨʠ ʟʤʝʥʰʝʥʥʽ) ʬʽʢʩʦʚʘʥʝ ʟʥʘʯʝʥʥʷ, ʧʨʠ ʷʢʦʤʫ ʧʦʪʨʽʙʥʦ 

ʧʝʨʝʤʠʢʘʪʠ ʚʽʜʛʘʣʫʞʝʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʨʝʛʫʣʶʚʘʥʥʷ ʥʘʧʨʫʛʠ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘʤʠ ʟ ʈʇʅ ʚʠʷʚʣʷʻʪʴʩʷ ʜʦʚʦʣʽ ʽʥʝʨʮʽʡʥʠʤ.  

ʗʢʱʦ ʚ ʩʠʩʪʝʤʽ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʷʢʽʩʥʦ ʧʨʘʮʶʻ ʟʫʩʪʨʽʯʥʝ 

ʨʝʛʫʣʶʚʘʥʥʷ ʥʘʧʨʫʛʠ ʽ ʥʘʧʨʫʛʘ ʥʘ ʚʭʦʜʽ ʛʨʫʧʦʚʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʚʽʜʯʫʪʥʦ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʪʦ ʥʝʤʘʻ ʥʝʦʙʭʽʜʥʦʩʪ̔ ʚ 

ʫʩʪʘʥʦʚʮʽ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʟ ʈʇʅ.  

ʎʝ ʤʦʞʥʘ ʧʝʨʝʚʽʨʠʪʠ, ʧʦʙʫʜʫʚʘʚʰʠ ʛʨʘʬʽʢ ʟʘʢʦʥʫ ʟʤʽʥʠ ʚʽʜʛʘʣʫʞʝʥʥʷ 

ʛʨʫʧʦʚʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ɽʪ0 ʫ ʚ̔ ʜʩʦʪʢʘʭ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʨʫʤʫ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʽʚʥʷʥʥʷ: 

 

ɽʪ0 = Ñ5% + ȹUʪ0ï Uʚʭ +ȹUʤ.ʚ+ ȹUʪ̔+ȹUʤ.ʥ.,  

 

ʜʝ ȹUʪ0  ï ʚʪʨʘʪʠ ʥʘʧʨʫʛʠ ʚ ʛʨʫʧʦʚʦʤʫ ʪʨʘʥʩʬʦʨʤʘʪʦʨʽ ʧʨʠ ʥʘʚʘʥʪʘʞʝʥʥʽ Sʥʘʚ; 

     Uʚʭ ï ʚʽʜʭʠʣʝʥʥʷ ʥʘʧʨʫʛʠ ʥʘ ʚʭʦʜʽ ʛʨʫʧʦʚʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʚʽʜ 

ʥʦʤʽʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʧʨʠ ʪʦʤʫ ʞ ʥʘʚʘʥʪʘʞʝʥʥʽ.  

ɼʦʩʣʽʜʞʫʶʯʠ ʝʣʝʢʪʨʦʧʨʠʡʤʘʯʽ ʚʩʽʭ ʊʇ, ʷʢ ʙʫʣʦ ʚʢʘʟʘʥʦ ʨʘʥʽʰʝ, 

ʙʫʜʫʻʤʦ ʟʦʥʫ ʨʝʛʫʣʶʚʘʥʥʷ 0ʪE = f(Sʥʘʚ) ʽ ɽʪ0 = f(Sʥʘʚ). ʗʢʱʦ ʚ ʟʦʥʽ ʨʝʛʫʣʶʚʘʥʥʷ 
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ʣʝʞʠʪʴ ʚʽʩʴ ʘʙʩʮʠʩ ʘʙʦ ʦʜʥʘ ʟ ʧʨʷʤʠʭ ʧʘʨʘʣʝʣʴʥʘ ʾʡ: 2,5; 5; 7,5 ʘʙʦ 10% (ʨʠʩ. 

2.4), ʪʦ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʜʣʷ ʧʦʩʪʘʯʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ 

ʘʝʨʦʧʦʨʪʫ ʤʦʞʣʠʚʦ ʟʘʩʪʦʩʫʚʘʪʠ ʛʨʫʧʦʚʠʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʟ ʇɹɿ, 

ʚʩʪʘʥʦʚʠʚʰʠ ʥʘ ʥʴʦʤʫ ʚʽʜʛʘʣʫʞʝʥʥʷ, ʷʢ ̔ʣʝʞʘʪʴ ʚ ʟʦʥʽ ʨʝʛʫʣʶʚʘʥʥʷ.  

 

ʆʢʨʽʤ ʟʘʩʦʙʽʚ ʧʽʜʪʨʠʤʘʥʥʷ ʥʘʣʝʞʥʦʾ ʥʘʧʨʫʛʠ ʚ ʤʝʨʝʞʽ, ʜʣʷ ʜʝʷʢʠʭ 

ʩʧʦʞʠʚʘʯʽʚ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ (ʧʝʨʰʦʾ ʢʘʪʝʛʦʨʽʾ ʪʘ ʦʩʦʙʣʠʚʦ ʾ ʛʨʫʧʠ ʧʝʨʰʦʾ 

ʢʘʪʝʛʦʨʽ)ʾ ʚʘʞʣʠʚʠʤ ʻ ʧʽʜʪʨʠʤʢʘ ʧʦʩʪʽʡʥʦʛʦ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ, ʥʘʚʽʪʴ ʽ ʚ 

ʨʘʟʽ ʚʠʥʠʢʥʝʥʥʷ ʘʚʘʨʽʡ. ʋ ʮʠʭ ʫʤʦʚʘʭ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʙʝʟʧʝʨʝʙʽʡʥʦʛʦ 

ʞʠʚʣʝʥʥʷ ʻ ʚʘʞʣʠʚʦʶ ʧʝʨʝʜʫʤʦʚʦʶ ʩʪʘʙʽʣʴʥʦʾ ʨʦʙʦʪʠ ʦʙʣʘʜʥʘʥʥʷ, 

ʯʫʪʣʠʚʦʛʦ ʜʦ ʧʝʨʝʙʦʾʚ ʚ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʽ ʽ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ʋ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʩʠʩʪʝʤʠ ʙʝʟʧʝʨʝʙʽʡʥʦʛʦ ʞʠʚʣʝʥʥʷ ʧʦʚʠʥʥʽ 

ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʜʽʡʥʫ ʙʝʟʧʝʨʝʙʽʡʥʫ ʨʦʙʦʪʫ ʦʙʣʘʜʥʘʥʥʷ ʥʘʡʙʽʣʴʰ 

ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʩʧʦʞʠʚʘʯʽʚ ʧʝʨʰʦʾ ʢʘʪʝʛʦʨʽʽ, ʚʢʣʶʯʘʶʯʠ ʩʧʦʞʠʚʘʯʽʚ 

ʦʩʦʙʣʠʚʦʾ ʛʨʫʧʠ ʧʝʨʰʦʾ ʢʘʪʝʛʦʨʽʾ ʫ ʚʠʧʘʜʢʘʭ ʪʨʠʚʘʣʠʭ (ʥʝ ʤʝʥʰʝ ʜʦʙʠ) 

ʟʥʠʢʥʝʥʥʷ ʥʘʧʨʫʛʠ ʥʘ ʜʚʦʭ ʚʚʦʜʘʭ ʤʝʨʝʞʽ ʞʠʚʣʝʥʥʷ, ʢʦʨʦʪʢʦʯʘʩʥʠʭ 

ʧʨʦʚʘʣʘʭ ʥʘʧʨʫʛʠ ʤʝʨʝʞʽ ʞʠʚʣʝʥʥʷ, ʽʤʧʫʣʴʩʥʠʭ ʽ ʢʦʨʦʪʢʦʯʘʩʥʠʭ ʧʝʨʝʥʘʧʨʫʛ, 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʰʫʤʫ (ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʘ ʽʥʪʝʨʬʝʨʝʥʮʽʷ, ʷʢʘ ʚʝʜʝ ʜʦ ʧʦʨʫʰʝʥʥʷ 

ʩʠʥʫʩʦʾʜʘʣʴʥʦʾ ʬʦʨʤʠ ʥʘʧʨʫʛʠ ʞʠʚʣʝʥʥʷ). 
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ʈʠʩʫʥʦʢ 2.4 ï ʇʦʙʫʜʦʚʘ ʟʘʣʝʞʥʦʩʪʽ ɽʪ0 = f(Sʥʘʚ) ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʟ ʨʝʛʫʣʶʚʘʥʥʷʤ ʥʘʧʨʫʛʠ ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷʤ 
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2.1.2 ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʟʥʘʯʝʥʥʷ ʥʘʧʨʫʛʠ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ 

ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʘʝʨʦʧʦʨʪʫ 

ʆʜʥʠʤ ʽʟ ʩʧʦʩʦʙʽʚ ʟʤʝʥʰʝʥʥʷ ʯʘʩʫ ʧʝʨʝʭʦʜʫ ʞʠʚʣʝʥʥʷ ʟ ʦʩʥʦʚʥʦʛʦ 

ʜʞʝʨʝʣʘ (ʧʨʠ ʡʦʛʦ ʚʽʜʤʦʚʽ) ʥʘ ʨʝʟʝʨʚʥʝ (ʘʚʘʨʽʡʥʝ) ʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʛʨʘʤʠ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʪʘʥʫ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʦʩʦʙʣʠʚʦʾ ʛʨʫʧʠ 

ʧʝʨʰʦʾ ʢʘʪʝʛʦʨʽʾ. ʋ ʧʨʦʛʨʘʤʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ Mathcad ʬʫʥʢʮʽʻʶ, ʱʦ ʨʝʘʣʽʟʫʻ 

ʦʜʠʥ ʟ ʘʣʛʦʨʠʪʤʽʚ ʧʝʨʝʜʙʘʯʝʥʥʷ (ʤʝʪʦʜ ʣʽʥʽʡʥʦʛʦ ʧʝʨʝʜʙʘʯʝʥʥʷ ɹʝʨʛʘ [77] ), ʻ 

ʚʙʫʜʦʚʘʥʘ ʬʫʥʢʮʽʷ predict. ɺʠʷʚʣʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʘʚʪʦʨʝʛʨʝʩʽʡʥʦʛʦ ʤʝʪʦʜʫ 

ɹʝʨʛʘ ʧʦʣʷʛʘʻ ʚ ʟʜʽʡʩʥʝʥʥʽ ʧʨʦʛʥʦʟʽʚ ʝʤʧʽʨʠʯʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʽ ʧʨʦʚʝʜʝʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʛʥʦʟʫ ʧʨʠ ʜʦʩʪʘʪʥʽʡ ʢʽʣʴʢʦʩʪʽ ʪʝʩʪʦʚʠʭ 

ʧʨʠʢʣʘʜʽʚ ʟ ʤʝʪʦʶ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʛʥʦʟʫ. ɺ ʦʩʥʦʚʽ ʤʝʪʦʜʫ ʣʽʥʽʡʥʦʛʦ 

ʧʝʨʝʜʙʘʯʝʥʥʷ ʧʦʢʣʘʜʝʥʦ ʥʘʩʪʫʧʥʝ: ʚʽʜʦʤʦ n ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʦʯʦʢ ʽ 

ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʜʙʘʯʠʪʠ, ʜʝ ʦʧʠʥʠʪʴʩʷ (n + 1) ʪʦʯʢʘ.  

ʗʢʱʦ ʚʚʘʞʘʪʠ, ʱʦ ʢʦʞʥʘ ʥʘʩʪʫʧʥʘ ʪʦʯʢʘ ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʘ, ʷʢ 

ʣʽʥʽʡʥʝ ʧʦʻʜʥʘʥʥʷ m ʧʦʧʝʨʝʜʥʽʭ ʪʦʯʦʢ: y(n + 1) = a0 + a1ẗy(n-m) + a2ẗy(n-m+ 1) + 

amẗyn. ʅʝʦʙʭʽʜʥʦ ʟʥʘʡʪʠ ʦʧʪʠʤʘʣʴʥʽ ʢʦʝʬʽʮʽʻʥʪʠ a0 ... am, ʘʥʘʣʽʟʫʶʯʠ 

ʧʦʚʝʜʽʥʢʫ ʬʫʥʢʮʽʾ ʫ ʚʽʜʦʤʠʭ ʪʦʯʢʘʭ. ʄʝʪʦʜ ɹʝʨʛʘ ʟʜʘʪʥʠʡ ʧʝʨʝʜʙʘʯʘʪʠ 

ʧʦʚʝʜʽʥʢʫ ʧʝʨʽʦʜʠʯʥʠʭ ʘʙʦ ʦʩʮʠʣʶʶʯʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʥʘ ʧʨʦʤʽʞʢʫ ʟʥʘʯʥʦ 

ʰʠʨʰʦʤʫ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʨʦʤʽʞʢʦʤ, ʥʘ ʷʢʦʤʫ ʛʘʨʥʠʡ ʧʨʦʛʥʦʟ ʜʘʻ 

ʧʦʣʽʥʦʤʽʘʣʴʥʘ ʝʢʩʪʨʘʧʦʣʷʮʽʷ.  

ʌʫʥʢʮʽʷ predict (y, m, n) ʚʠʤʘʛʘʻ ʟʘʜʘʥʥʷ ʥʘʩʪʫʧʥʠʭ ʧʘʨʘʤʝʪʨʽʚ: y - 

ʚʝʢʪʦʨ ʝʤʧʽʨʠʯʥʠʭ ʟʥʘʯʝʥʴ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʧʦ ʦʩʽ ʦʨʜʠʥʘʪ; m - 

ʢʽʣʴʢʽʩʪʴ ʥʘʡʙʣʠʞʯʠʭ, ʜʦ ʧʨʘʚʦʾ ʤʝʞʽ ʚʠʙʽʨʢʠ, ʪʦʯʦʢ, ʥʘ ʧʽʜʩʪʘʚʽ ʷʢʠʭ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ; n ï ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʪʦʯʦʢ. ʄʝʪʦʜ ɹʝʨʛʘ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʜʙʘʯʠʪʠ ʟʥʘʯʝʥʥʷ ʪʽʣʴʢʠ ʦʜʥʽʻʾ ʪʦʯʢʠ. ɸʣʝ ʬʫʥʢʮʽʷ predict 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʽʜʭʽʜ çʢʦʚʟʥʦʛʦ ʚʽʢʥʘè: ʦʪʨʠʤʘʚʰʠ ʥʘ ʧʽʜʩʪʘʚʽ m 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʦʯʦʢ ʧʨʦʛʥʦʟʫ ʜʣʷ (n+1)-ʦʾ ʪʦʯʢʠ, ʥʘʩʪʫʧʥʠʡ ʧʨʦʛʥʦʟ 

ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʮʽʻʾ ʪʦʯʢʠ. ɺʽʜʧʦʚʽʜʥʦ, ʪʦʯʢʘ (n-m) ʚ 

ʨʦʟʨʘʭʫʥʢʫ ʚʞʝ ʥʝ ʙʝʨʝ ʫʯʘʩʪʴ. ʗʢʱʦ n ʧʨʠʡʤʘʻ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ, ʪʦ ʯʘʩʪʠʥʘ 

ʪʦʯʦʢ ʮʽʣʢʦʤ ʤʦʞʝ ʙʫʪʠ ʨʦʟʨʘʭʦʚʘʥʘ ʙʝʟ ʧʨʷʤʦʾ ʫʯʘʩʪʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 
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ʜʘʥʠʭ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʾ predict ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʜʦʩʠʪʴ ʝʬʝʢʪʠʚʥʝ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʥʘʯʝʥʴ ʜʣʷ ʙʝʟʧʝʨʝʨʚʥʠʭ, ʘʙʦ ʦʩʮʠʣʶʶʯʠʭ ʬʫʥʢʮʽʡ (ʧʨʦʪʝ 

ʟʘʟʚʠʯʘʡ ʫ ʚʽʜʥʦʩʥʦ ʥʝʰʠʨʦʢʽʡ ʦʙʣʘʩʪʽ).  

ʅʘ ʧʨʠʢʣʘʜʽ ʜʘʥʠʭ ʟʤʽʥʠ ʥʘʧʨʫʛʠ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ ʘʝʨʦʧʦʨʪʫ 

ʧʨʦʚʝʜʝʤʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʥʘʯʝʥʴ ʥʘ ʥʘʡʙʣʠʞʯʠʡ ʧʝʨʽʦʜ ʯʘʩʫ.  

ɿʘ ʦʩʥʦʚʫ ʚʟʷʪʦ ʜʘʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʥʘʧʨʫʛʠ ʞʠʚʣʝʥʥʷ, ʷʢʘ ʧʽʜʚʦʜʠʪʴʩʷ 

ʜʦ ʩʧʦʞʠʚʘʯʘ ʩʚʽʪʣʦʩʠʛʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʯʝʨʝʟ ʢʦʞʥʽ ʧ'ʷʪʴ ʭʚʠʣʠʥ ʟ ʪʦʯʥʽʩʪʶ 

ʜʦ ʦʜʥʦʛʦ ʚʦʣʴʪʘ ʽ ʟʘʧʘʤ'ʷʪʦʚʫʶʪʴʩʷ ʧʨʦʪʷʛʦʤ 30 ʭʚ.   

ɿʘ ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʾ predict ʩʝʨʝʜʦʚʠʱʘ Mathcad ʙʫʣʦ ʚʥʝʩʝʥʦ 

ʚʽʜʧʦʚʽʜʥʽ ʟʥʘʯʝʥʥʷ ʚ ʢʦʤʽʨʢʠ, ʚʝʢʪʦʨ ʚʠʤʽʨʶʚʘʥʴ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚ ʧʝʨʰʫ 

ʢʦʤʽʨʢʫ, ʚ ʜʨʫʛʫ - ʯʠʩʣʦ ʥʝ ʙʽʣʴʰʝ (n-1), ʜʝ n - ʨʦʟʤʽʨʥʽʩʪʴ ʚʝʢʪʦʨʘ y. ʋ ʪʨʝʪʽʡ 

ʢʦʤʽʨʮʽ ʟʘʜʘʻʤʦ ʯʠʩʣʦ ʧʨʦʛʥʦʟʦʚʘʥʠʭ ʟʥʘʯʝʥʴ ʥʘʧʨʫʛʠ ʯʝʨʝʟ ʪʽ ʞ ʧ'ʷʪʴ 

ʭʚʠʣʠʥ ʥʘ ʤʘʡʙʫʪʥʽʡ ʽʥʪʝʨʚʘʣ ʯʘʩʫ. ɺʝʢʪʦʨ y ʦʥʦʚʣʶʻʪʴʩʷ ʚ ʢʦʚʟʥʦʤʫ 

ʨʝʞʠʤʽ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʙʯʠʩʣʝʥʥʷ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʥʘʩʪʫʧʥʽ ʜʘʥʽ: 

 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʯʝʨʝʟ ʢʘʞʜʳʝ ʧʷʪʴ ʤʠʥʫʪ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʦʜʥʦʛʦ ʚʦʣʴʪʘ ʠʟʤʝʨʷʝʪʩʷ

ʥʘʧʨʷʞʝʥʠʝ ʧʦʜʚʦʜʠʤʦʝ ʢ ʧʦʪʨʝʙʠʪʝʣʷʤ ʩʚʝʪʦʩʠʛʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʠ ʟʘʧʦʤʠʥʘʶʪʩʷ ʚ

ʪʝʯʝʥʠʝ 30 ʤʠʥ. - ʚʝʢʪʦʨ y. 
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ɺʽʜʧʦʚʽʜʥʦ ʜʦ [36,48], ʜʣʷ ʤʝʨʝʞʽ ʥʘʧʨʫʛʦʶ 380 ɺ ʢʨʠʪʠʯʥʠʤ 

ʟʥʘʯʝʥʥʷʤ ʥʘʧʨʫʛʠ ʻ 361 ɺ. ʗʢ ʚʠʜʥʦ ʟ ʦʪʨʠʤʘʥʠʭ ʧʨʦʛʥʦʟʥʠʭ ʟʥʘʯʝʥʴ 

ʥʘʧʨʫʛʠ (ʨʠʩ. 2.6.) ʥʘ ʥʘʡʙʣʠʞʯʽ 30 ʭʚ ï ʚʽʜʩʫʪʥʽʡ ʢʨʠʪʠʯʥʠʡ ʩʪʘʥ.  

ʇʨʦʚʝʜʝʥʥʷ ʪʘʢʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʥʘʧʨʫʛʠ ʤʝʨʝʞʽ ʚ ʘʝʨʦʧʦʨʪʘʭ, 

ʦʩʦʙʣʠʚʦ ʜʣʷ ʩʧʦʞʠʚʘʯʽʚ ʧʝʨʰʦʾ ʢʘʪʝʛʦʨʽʾ ʪʘ ʦʩʦʙʣʠʚʦʾ ʛʨʫʧʠ ʧʝʨʰʦʾ 

ʢʘʪʝʛʦʨʽʾ, ʩʧʨʠʷʪʠʤʝ ʚʯʘʩʥʦʤʫ ʧʝʨʝʤʠʢʘʥʥ ʁ ʥʘ ʨʝʟʝʨʚʥʫ ʩʠʩʪʝʤʫ 

ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ. 

ʈʦʟʛʣʷʥʝʤʦ ʜʝʪʘʣʴʥʦ ʽʩʥʫʶʯʽ ʜʞʝʨʝʣʘ ʙʝʟʧʝʨʝʙʽʡʥʦʛʦ ʞʠʚʣʝʥʥʷ ʪʘ 

ʤʦʞʣʠʚʦʩʪʽ ʾʭ ʧʦʢʨʘʱʝʥʥʷ. 

 

2.2 ɺʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʨʝʟʝʨʚʥʦʛʦ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ 

ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʜʣʷ ʩʧʦʞʠʚʘʯʽʚ ʧʝʨʰʦʾ ʢʘʪʝʛʦʨʽʾ ʪʘ ʦʩʦʙʣʠʚʦʾ ʛʨʫʧʠ 

ʧʝʨʰʦʾ ʢʘʪʝʛʦʨʽʾ 

 

2.2.1 ʆʩʦʙʣʠʚʦʩʪʽ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʝʣʝʢʪʨʦʧʨʠʡʤʘʯʽʚ ʧʝʨʰʦʾ 

ʢʘʪʝʛʦʨʽʾ ʪʘ ʦʩʦʙʣʠʚʦʾ ʛʨʫʧʠ ʧʝʨʰʦʾ ʢʘʪʝʛʦʨʽʾ 

ʉʧʦʞʠʚʘʯʽ ʧʝʨʰʦʾ ʢʘʪʝʛʦʨʽʾ ʥʘʜʽʡʥʦʩʪʽ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ - ʮʝ 

ʝʣʝʢʪʨʦʧʨʠʡʤʘʯʽ, ʧʝʨʝʨʚʘ ʚ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʽ ʷʢʠʭ, ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ 

ʥʝʙʝʟʧʝʢʫ ʜʣʷ ʞʠʪʪʷ ʣʶʜʝʡ, ʟʘʛʨʦʟʫ ʜʣʷ ʙʝʟʧʝʢʠ ʜʝʨʞʘʚʠ, ʟʥʘʯʥʠʡ 

ʤʘʪʝʨʽʘʣʴʥʠʡ ʟʙʠʪʦʢ, ʨʦʟʣʘʜ ʩʢʣʘʜʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʧʦʨʫʰʝʥʥʷ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʭ ʝʣʝʤʝʥʪʽʚ ʢʦʤʫʥʘʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, 

ʦʙ'ʻʢʪʽʚ ʟʚ'ʷʟʢʫ ʪʘ ʪʝʣʝʙʘʯʝʥʥʷ (ʧ. 1.2.18 ʇʋɽ [105]). ɼʣʷ ʩʧʦʞʠʚʘʯʽʚ ʟ 

ʧʝʨʰʦʶ ʢʘʪʝʛʦʨʽʻʶ ʥʘʜʽʡʥʦʩʪʽ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʚʽʜ 

ʜʚʦʭ ʜʞʝʨʝʣ ʞʠʚʣʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʥʝʟʘʣʝʞʥʠʤʠ. ʊʘʢʘ ʩʭʝʤʘ ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʟʥʠʞʝʥʥʷ 

ʨʠʟʠʢʽʚ ʘʚʘʨʽʡʥʦʛʦ ʚʽʜʢʣʶʯʝʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʜʣʷ ʝʣʝʢʪʨʦʧʨʠʡʤʘʯʽʚ ʧʝʨʰʦʾ 

ʢʘʪʝʛʦʨʽʾ ʥʘʜʽʡʥʦʩʪʽ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ. ʇʨʠ ʘʚʘʨʽʾ ʥʘ ʦʜʥʦʤʫ ʜʞʝʨʝʣʽ 

ʞʠʚʣʝʥʥʷ, ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʩʧʦʞʠʚʘʯʘ ʙʫʜʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʚʽʜ ʽʥʰʦʛʦ 

ʜʞʝʨʝʣʘ (ʜʨʫʛʝ ʚʚʝʜʝʥʥʷ).  
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ʊʘʢʦʞ ʩʝʨʝʜ ʩʧʦʞʠʚʘʯʽʚ ʧʝʨʰʦʾ ʢʘʪʝʛʦʨʽʾ ʥʘʜʽʡʥʦʩʪʽ 

ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʚʠʜʽʣʷʶʪʴ ʦʢʨʝʤʦ ʦʩʦʙʣʠʚʫ ʛʨʫʧʫ. ɽʣʝʢʪʨʦʧʨʠʡʤʘʯʽ 

ʦʩʦʙʣʠʚʦʾ ʛʨʫʧʠ ʧʝʨʰʦʾ ʢʘʪʝʛʦʨʽʾ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʪʠʤ, ʱʦ ʾʭ ʙʝʟʧʝʨʝʙʽʡʥʘ 

ʨʦʙʦʪʘ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʙʝʟʘʚʘʨʽʡʥʦʾ ʟʫʧʠʥʢʠ ʜʽʷʣʴʥʦʩʪʽ ʘʝʨʦʧʦʨʪʫ. 

ɽʣʝʢʪʨʦʧʨʠʡʤʘʯʽ, ʚʽʜ ʨʦʙʦʪʠ, ʷʢʠʭ ʟʘʣʝʞʠʪʴ ʙʝʟʧʝʢʘ ʧʦʣʴʦʪʽʚ, ʥʘʣʝʞʘʪʴ ʜʦ 

ʧʨʠʡʤʘʯʽʚ ʦʩʦʙʣʠʚʦʾ ʛʨʫʧʠ. ɿʛʽʜʥʦ ʟ ʥʦʨʤʘʤʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʷʤ ɯʉɸʆ, ʝʣʝʢʪʨʦʧʨʠʡʤʘʯʘʤʠ ʦʩʦʙʣʠʚʦʾ  ʛʨʫʧʠ ʧʝʨʰʦʾ 

ʢʘʪʝʛʦʨʽʾ ʻ: ʩʣʫʞʙʠ ɻʈʄ (ʩʪʘʥʮʽʷ ʛʣʽʩʩʘʜʥʦʛʦ ʨʘʜʽʦʤʘʷʢʫ), ʂʈʄ (ʩʠʩʪʝʤʘ 

ʢʫʨʩʦʛʣʽʩʩʘʜʥʦʛʦ ʨʘʜʽʦʤʘʷʢʫ), ʢʦʤʘʥʜʥʦ-ʜʠʩʧʝʪʯʝʨʩʴʢʦʛʦ ʧʫʥʢʪʫ (ʂɼʇ), 

ɹʇʈʄ (ʩʪʘʥʮʽʷ ʥʘʡʙʣʠʞʯʦʛʦ ʧʨʠʚʽʜʥʦʛʦ ʨʘʜʽʦʤʘʷʢʫ) ʟ ʜʦʧʫʩʪʠʤʦʶ ʧʝʨʝʨʚʦʶ 

ʞʠʚʣʝʥʥʷ 1-15ʩ. 

ɿʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʘʚʽʘʧʝʨʝʚʝʟʝʥʴ ʚʠʩʫʚʘʻ ʚʠʤʦʛʠ ʜʦ ʙʝʟʧʝʨʝʨʚʥʦʛʦ 

ʨʦʙʦʪʠ ʘʝʨʦʧʦʨʪʽʚ, ʪʘ ʷʢ ʥʘʩʣʽʜʦʢ, ʜʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʾʭ ʩʠʩʪʝʤ 

ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤ ʧʦʩʘʜʢʠ ʚ ʩʢʣʘʜʥʠʭ ʤʝʪʝʦʫʤʦʚʘʭ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

2,3 ï ʽʡ ʢʘʪʝʛʦʨʽʷʤ ɯʉɸʆ ʪʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʝ ʫʧʨʘʚʣʽʥʥʷ ʧʦʚʽʪʨʷʥʠʤ ʨʫʭʦʤ 

ʧʨʠʚʝʣʠ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʚʠʤʦʛ ʱʦʜʦ ʥʘʜʽʡʥʦʩʪʽ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ. 

ʇʨʘʚʠʣʴʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʫʩʪʘʥʦʚʢʘ ʽ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʝʣʝʢʪʨʠʯʥʠʭ ʩʠʩʪʝʤ ʷʢ ʜʣʷ ʚʽʟʫʘʣʴʥʠʭ, ʪʘʢ ʽ ʜʣʷ ʥʝʚʽʟʫʘʣʴʥʠʭ ʥʘʚʽʛʘʮʽʡʥʠʭ 

ʟʘʩʦʙʽʚ ʻ ʧʝʨʝʜʫʤʦʚʘʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ, ʨʝʛʫʣʷʨʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʮʠʚʽʣʴʥʦʾ ʘʚʽʘʮʽʾ.  

ɽʣʝʢʪʨʠʯʥʽ ʩʠʩʪʝʤʠ ʜʣʷ ʚʽʟʫʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʘʝʨʦʜʨʦʤʫ ʽ ʥʘʚʽʛʘʮʽʡʥʠʭ 

ʩʠʩʪʝʤ ʚʠʤʘʛʘʶʪʴ ʦʙʣʘʜʥʘʥʥʷ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʽ ʚʨʘʭʫʚʘʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʷʢʽ, 

ʷʢ ʧʨʘʚʠʣʦ, ʥʝ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʩʪʦʩʦʚʥʦ ʽʥʰʠʭ ʝʣʝʢʪʨʠʯʥʠʭ ʫʩʪʘʥʦʚʦʢ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʝʟʝʨʚʥʦʛʦ ʞʠʚʣʝʥʥʷ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ 

ʦʢʨʝʤʽ ʥʝʟʘʣʝʞʥʽ ʣʽʥʽʾ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯ. ʊʘʢʽ ʥʝʟʘʣʝʞʥʽ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ ʥʝ 

ʧʽʜʢʣʶʯʘʶʪʴʩʷ ʜʦ ʥʘʚʘʥʪʘʞʝʥʴ, ʚʽʜʧʦʚʽʜʥʠʤ ʘʝʨʦʜʨʦʤʥʠʤ ʩʚʽʪʣʦʪʝʭʥʽʯʥʠʤ ʽ 

ʨʘʜʽʦʥʘʚʽʛʘʮʽʡʥʠʤ ʟʘʩʦʙʘʤ, ʘʣʝ ʤʦʞʫʪʴ ʘʚʪʦʤʘʪʠʯʥʦ ʧʽʜʢʣʶʯʘʪʠʩʷ ʜʦ ʮʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ ʫ ʨʘʟʽ ʚʽʜʤʦʚʠ ʦʩʥʦʚʥʦʛʦ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ. ʎʽ ʥʝʟʘʣʝʞʥʽ 

ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʪʽʣʴʢʠ ʚ ʨʝʟʝʨʚʥʦʤʫ ʩʪʘʥʽ ʘʙʦ ʤʦʞʫʪʴ 
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ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ ʽʥʰʠʭ ʟʘʩʦʙʽʚ ʽ ʫʩʪʘʪʢʫʚʘʥʥʷ ʥʘ ʘʝʨʦʜʨʦʤʽ. 

ʅʝʟʘʣʝʞʥʝ ʜʞʝʨʝʣʦ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʞʠʚʣʝʥʥʷ ʽʥʰʠʭ ʟʘʩʦʙʽʚ ʽ ʫʩʪʘʪʢʫʚʘʥʥʷ, 

ʧʦʚʠʥʥʦ ʤʘʪʠ ʚʽʜʧʦʚʽʜʥʫ ʧʦʪʫʞʥʽʩʪʴ ʜʣʷ ʞʠʚʣʝʥʥʷ ʚʘʞʣʠʚʠʭ ʘʝʨʦʜʨʦʤʥʠʭ 

ʩʚʽʪʣʦʪʝʭʥʽʯʥʠʭ [93] ʽ ʨʘʜʽʦʥʘʚʽʛʘʮʽʡʥʠʭ ʟʘʩʦʙʽʚ, ʘʙʦ ʧʦʚʠʥʥʽ ʧʝʨʝʜʙʘʯʘʪʠʩɹ 

ʩʭʝʤʠ ʢʦʤʫʪʘʮʽʾ ʜʣʷ ʚʽʜʢʣʶʯʝʥʥʷ ʟʚʠʯʘʡʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʧʨʠ ʧʽʜʢʣʶʯʝʥʥʽ 

ʩʚʽʪʣʦʪʝʭʥʽʯʥʠʭ ʽ ʨʘʜʽʦʥʘʚʽʛʘʮʽʡʥʠʭ ʟʘʩʦʙʽʚ. ɼʣʷ ʞʠʚʣʝʥʥʷ ʝʣʝʢʪʨʦʧʨʠʡʤʘʯʽʚ 

ʘʝʨʦʧʦʨʪʫ ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʝʟʝʨʚʥʽ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ ʟ ʧʦʪʫʞʥʽʩʪʶ ʚ ʜʽʘʧʘʟʦʥʽ 

ʚʽʜ 50 ʜʦ 1000 ʢɺĀɸ. 

ɼʦ ʨʝʟʝʨʚʥʠʭ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ ʥʘʣʝʞʘʪʴ: ʜʚʠʛʫʥ-ʛʝʥʝʨʘʪʦʨʠ ʘʙʦ 

ʪʫʨʙʦʛʝʥʝʨʘʪʦʨʠ, ʪʦʙʪʦ ʫʩʪʘʥʦʚʢʠ, ʷʢʽ ʤʦʞʫʪʴ ʘʚʪʦʤʘʪʠʯʥʦ ʧʽʜʢʣʶʯʘʪʠʩʷ ʜʦ 

ʟʘʩʦʙʽʚ, ʷʢʽ ʚʠʤʘʛʘʶʪʴ ʨʝʟʝʨʚʥʦʛʦ ʞʠʚʣʝʥʥʷ. ʈʝʟʝʨʚʥʝ ʜʞʝʨʝʣʦ ʞʠʚʣʝʥʥʷ 

ʧʦʚʠʥʥʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʞʠʚʣʝʥʥʷ ʧʨʦʪʷʛʦʤ ʧʝʨʽʦʜʫ ʯʘʩʫ, ʷʢʠʡ ʧʝʨʝʚʠʱʫʻ 

ʤʘʢʩʠʤʘʣʴʥʠʡ ʯʘʩ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʞʠʚʣʝʥʥʷ ʚʽʜ ʦʩʥʦʚʥʦʛʦ 

ʜʞʝʨʝʣʘ. ʏʘʩʪʦ ʧʨʠʧʫʩʢʘʶʪʴ, ʱʦ ʫʩʪʘʥʦʚʢʠ ʟ ʜʚʠʛʫʥ-ʛʝʥʝʨʘʪʦʨʘʤʠ 

ʧʨʘʮʶʶʪʴ ʧʨʦʪʷʛʦʤ 24 - 72 ʛʦʜʠʥ ʙʝʟ ʜʦʟʘʧʨʘʚʢʠ. ɯʥʰʽ ʨʝʟʝʨʚʥʽ ʜʞʝʨʝʣʘ 

ʞʠʚʣʝʥʥʷ, ʟʘʟʚʠʯʘʡ ʜʣʷ ʥʝʚʝʣʠʢʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʤʦʞʫʪʴ ʙʫʪʠ 

ʘʢʫʤʫʣʷʪʦʨʥʠʤʠ ʙʘʪʘʨʝʷʤʠ, ʧʘʣʠʚʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʪʦʱʦ. 

ʆʩʥʦʚʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʦʙʣʘʜʥʘʥʥʷ ʨʝʟʝʨʚʥʦʛʦ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ ʜʣʷ 

ʘʝʨʦʜʨʦʤʥʠʭ ʩʚʽʪʣʦʪʝʭʥʽʯʥʠʭ ʽ ʨʘʜʽʦʥʘʚʽʛʘʮʽʡʥʠʭ ʟʘʩʦʙʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʦʣʴʦʪʽʚ :̒ ʜʚʠʛʫʥ-ʛʝʥʝʨʘʪʦʨ, ʧʨʠʩʪʨʦʾ ʧʝʨʝʤʠʢʘʥʥʷ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ, 

ʘʢʫʤʫʣʷʪʦʨʥʽ ʙʘʪʘʨʝʾ ʪʘ ʟʘʨʷʜʥʽ ʧʨʠʩʪʨʦʾ ʘʢʫʤʫʣʷʪʦʨʥʠʭ ʙʘʪʘʨʝʡ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʞʠʚʣʝʥʥʷ ʧʨʠ ʟʘʧʫʩʢʫ ʜʚʠʛʫʥ-ʛʝʥʝʨʘʪʦʨ, ʘ ʪʘʢʦʞ ʫʢʨʠʪʪʷ ʘʙʦ 

ʥʘʚʽʩʠ ʜʣʷ ʮʴʦʛʦ ʦʙʣʘʜʥʘʥʥʷ.  

ʈʦʟʛʣʷʥʝʤʦ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʙʦʪʠ ʜʠʟʝʣʴʥʦʛʦ ʛʝʥʝʨʘʪʦʨʫ ʪʘ ʤʦʞʣʠʚʽ 

ʰʣʷʭʠ ʟʤʝʥʰʝʥʥʷ ʯʘʩʫ ʟʘʧʫʩʢʫ ʛʝʥʝʨʘʪʦʨʘ ʚ ʨʘʟʽ ʘʚʘʨʽʾ ʧʨʦʤʠʩʣʦʚʦʾ ʤʝʞʽ. 
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2.2.2 ʆʛʣʷʜ ʽʩʥʫʶʯʠʭ ʜʠʥʘʤʽʯʥʠʭ ʜʞʝʨʝʣ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʞʠʚʣʝʥʥʷ 

ʜʣʷ ʝʣʝʢʪʨʦʧʨʠʡʤʘʯʽʚ ʧʝʨʰʦʾ ʢʘʪʝʛʦʨʽʾ ʪʘ ʦʩʦʙʣʠʚʦʾ ʛʨʫʧʠ ʧʝʨʰʦʾ 

ʢʘʪʝʛʦʨʽʾ  

ʆʩʥʦʚʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʠʩʪʝʤ ʙʝʟʧʝʨʝʙʽʡʥʦʛʦ ʞʠʚʣʝʥʥʷ ʻ ʚʚʽʜʥʽ 

ʨʦʟʧʦʜʽʣʴʥʽ ʧʨʠʩʪʨʦʾ (ɺʈʇ) ʪʘ ʜʞʝʨʝʣʘ ʙʝʟʧʝʨʝʙʽʡʥʦʛʦ ʞʠʚʣʝʥʥʷ (ɼɹɾ). 

ʇʦʨʷʜ ʟ ɼɹɾ ʚ ʩʠʩʪʝʤʫ ʞʠʚʣʝʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʦʙ'ʻʢʪʽʚ ʤʦʞʫʪʴ 

ʚʢʣʶʯʘʪʠʩʴ ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʥʽ ʫʩʪʘʥʦʚʢʠ (ɼɻʋ), ʧʨʠ ʮʴʦʤʫ ʨʝʘʣʽʟʫʻʪʴʩʷ 

ʩʭʝʤʘ ʩʠʩʪʝʤʠ ʙʝʟʧʝʨʝʙʽʡʥʦʛʦ ʛʘʨʘʥʪʦʚʘʥʦʛʦ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ (ʉɹɻɽ). 

ɺʩʪʘʥʦʚʣʝʥʽ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʦʙ'ʻʢʪʘʭ (ɼɹɾ) ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ 

ʚʠʤʦʛʘʤ [37]. ɼʠʟʝʣʴʥʽ ʜʠʥʘʤʽʯʥʽ ɼɹɾ (ɼɼɼɹɾ) ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʜʠʟʝʣʴʥʦʛʦ 

ʜʚʠʛʫʥʘ, ʢʽʥʝʪʠʯʥʦʛʦ ʤʦʜʫʣʷ (ʤʘʭʦʚʠʢʘ) ʽ ʩʠʥʭʨʦʥʥʦʾ ʝʣʝʢʪʨʠʯʥʦʾ ʤʘʰʠʥʠ 

(ʤʦʪʦʨ-ʛʝʥʝʨʘʪʦʨʘ) (ʨʠʩ. 2.6).  

 

 

ʈʠʩʫʥʦʢ 2.6 ï ʂʦʥʩʪʨʫʢʮʽʷ ʜʠʟʝʣʴʥʠʭ ʜʠʥʘʤʽʯʥʠʭ ʜʞʝʨʝʣ ʙʝʟʧʝʨʝʙʽʡʥʦʛʦ 

ʞʠʚʣʝʥʥʷ 

 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʘʭʦʚʠʢʽʚ ʥʘʜʘ ʽʩʪʦʪʥʽ ʧʝʨʝʚʘʛʠ: ʚʽʜʩʫʪʥʽʩʪʴ ʞʦʨʩʪʢʠʭ 

ʚʠʤʦʛ ʜʦ ʢʣʽʤʘʪʠʯʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʧʨʠʤʽʱʝʥʴ, ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʪʨʝʙʠ ʚ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ ʭʽʤʟʘʭʠʩʪʫ, ʥʠʟʴʢʽ ʚʪʨʘʪʠ ʥʘ ʟʙʝʨʽʛʘʥʥʷ ʝʥʝʨʛʽʾ, ʚʠʩʦʢʠʡ ʂʂɼ 

ʟʘʨʷʜʞʝʥʥʷ ʽ ʨʦʟʨʷʜʞʝʥʥʷ. 
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ɽʣʝʢʪʨʦʤʦʪʦʨ ʨʦʟʢʨʫʯʫʻʪʴʩʷ ʥʘʧʨʫʛʦʶ ʚʽʜ ʝʣʝʢʪʨʦʤʝʨʝʞʽ, ʘ ʟ 

ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʟ ʥʠʤ ʥʘ ʦʜʥʦʤʫ ʚʘʣʫ ʛʝʥʝʨʘʪʦʨʘ ʚʠʨʦʙʣʝʥʘ ʥʘʧʨʫʛʘ ʧʦʜʘʻʪʴʩʷ 

ʥʘ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʋ ʨʘʟʽ ʚʽʜʢʣʶʯʝʥʥʷ ʦʩʥʦʚʥʦʾ ʝʣʝʢʪʨʦʤʝʨʝʞʽ ʢʦʨʦʪʢʦʯʘʩʥʠʤ 

ʜʞʝʨʝʣʦʤ ʝʥʝʨʛʽʾ ʚ ɼɼɼɹɾ ʩʣʫʞʠʪʴ ʤʘʭʦʚʠʢ. ɿʘ ʥʘʷʚʥʦʩʪʽ ʥʘʧʨʫʛʠ ʚ 

ʧʨʦʤʠʩʣʦʚʽʡ ʤʝʨʝʞʽ ʚʽʥ ʨʦʟʢʨʫʯʫʻʪʴʩʷ, ʘʢʫʤʫʣʶʶʯʠ ʝʥʝʨʛʽʶ, ʫ ʨʘʟʽ ʾʾ 

ʟʥʠʢʥʝʥʥʷ ʧʦʯʠʥʘʻ ʧʨʘʮʶʚʘʪʠ ʚ ʷʢʦʩʪʽ ʝʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨʘ, ʚʽʜʜʘʶʯʠ 

ʥʘʢʦʧʠʯʝʥʫ ʝʥʝʨʛʽʶ ʥʘʚʘʥʪʘʞʝʥʥʶ. 

ʄʘʭʦʚʠʢ ʧʽʜʪʨʠʤʫʻ ʥʘʧʨʫʛʫ ʥʘ ʯʘʩ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʟʘʧʫʩʢʫ ʜʠʟʝʣʴʥʦʛʦ 

ʜʚʠʛʫʥʘ, ʧʨʠʚʦʜʥʠʡ ʚʘʣ ʷʢʦʛʦ ʟ'ʻʜʥʘʥʠʡ ʯʝʨʝʟ ʘʚʪʦʤʘʪʠʯʥʫ ʤʫʬʪʫ ʟ ʚʘʣʦʤ 

ʤʦʪʦʨ-ʛʝʥʝʨʘʪʦʨʘ. ɼʠʟʝʣʴʥʠʡ ʜʚʠʛʫʥ ʟʘʧʫʩʢʘʻʪʴʩʷ ʚʽʜ ʘʢʫʤʫʣʷʪʦʨʥʦʾ ʙʘʪʘʨʝʾ, 

ʘʙʦ ʯʝʨʝʟ ʤʫʬʪʫ, ʤʝʭʘʥʽʯʥʦ ʧʨʦʚʝʨʪʘʶʯʠ ʧʨʠʚʦʜʥʠʡ ʚʘʣ. ʉʠʩʪʝʤʘ ʧʦʚʠʥʥʘ 

ʟʘʧʫʩʪʠʪʠ ʜʚʠʛʫʥ ʧʨʦʪʷʛʦʤ 2 ï10 ʩ, ʽʥʘʢʰʝ ʤʘʭʦʚʠʢ ʧʦʯʥʝ ʟʫʧʠʥʷʪʠʩʷ ʽ 

ʥʘʧʨʫʛʘ ʥʘ ʚʠʭʦʜʽ ɼɹɾ ʟʥʠʢʥʝ. ʇʝʨʝʚʘʛʦʶ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʻ ʚʽʜʩʫʪʥʽʩʪʴ 

ʥʘʢʦʧʠʯʫʚʘʯʘ ʝʥʝʨʛʽʾ ʫ ʚʠʛʣʷʜʽ ʘʢʫʤʫʣʷʪʦʨʥʠʭ ʙʘʪʘʨʝʡ, ʟʘʚʜʷʢʠ ʯʦʤʫ 

ʟʤʝʥʰʫʻʪʴʩʷ ʧʣʦʱʘ (35-60%) ʪʘ ʩʢʦʨʦʯʫʶʪʴʩʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ.  

ʈʝʟʝʨʚʥʘ ʝʥʝʨʛʽʷ ʚʠʨʦʙʣʷʻʪʴʩʷ ʧʨʠʩʪʨʦʻʤ ʥʘʢʦʧʠʯʝʥʥʷ ʢʽʥʝʪʠʯʥʦʾ 

ʝʥʝʨʛʽʾ, ʢʽʥʝʪʠʯʥʠʤ ʘʢʫʤʫʣʷʪʦʨʦʤ (ʅʂɽ). ɿʘʚʜʷʢʠ ʅʂɽ, ʭʽʤʽʯʥʽ ʙʘʪʘʨʝʾ ʥʝ 

ʧʦʪʨʽʙʥʽ. ɼɹɾ ʥʘ ʦʩʥʦʚʽ ʅʂɽ ʻ ʩʪʘʥʜʘʨʪʥʠʤ ʟʘ ʬʫʥʢʮʽʦʥʘʣʦʤ ɼɹɾ, ʚ ʷʢʦʤʫ 

ʚ ʷʢʦʩʪʽ ʘʚʪʦʥʦʤʥʦʛʦ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ ʚʠʢʦʨʠʩʪʘʥʠʡ ʤʘʭʦʚʠʢ. ʋ ʤʦʤʝʥʪ 

ʧʦʩʘʜʦʢ, ʘʙʦ ʧʨʦʚʘʣʽʚ ʥʘʧʨʫʛʠ ʚ ʤʝʨʝʞʽ ʤʝʭʘʥʽʯʥʘ ʝʥʝʨʛʽʷ ʤʠʪʪʻʚʦ (ʤʝʥʰʝ 1 

ʤʩʝʢ) ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʝʣʝʢʪʨʠʯʥʫ ʝʥʝʨʛʽʶ ʪʘ ʧʦʜʘʻʪʴʩʷ ʜʦ 

ʝʣʝʢʪʨʦʧʨʠʡʤʘʯʽʚ. 

ɺʠʤʦʛʠ ʜʦ ɼɹɾ ʧʦʨʷʜ ʟ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ʩʪʘʥʜʘʨʪʫ ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʥʘʩʪʫʧʥʠʤʠ ʬʘʢʪʦʨʘʤʠ: ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʣʦʢʽʚ ʞʠʚʣʝʥʥʷ ʫʩʪʘʪʢʫʚʘʥʥʷ; 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʧʨʠ ʥʝʢʨʠʪʠʯʥʠʭ ʘʚʘʨʽʷʭ ʽ 

ʥʝʩʧʨʘʚʥʦʩʪʽ ʚ ʩʘʤʽʡ ʩʠʩʪʝʤʽ. 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʞʠʚʣʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʩʧʦʞʠʚʘʯʘ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʚʠʨʦʙʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʘʭʦʚʠʢʽʚ ʧʽʜʚʠʱʝʥʦʾ 

ʝʥʝʨʛʦʻʤʥʦʩʪʽ ʯʘʩ ʧʽʜʪʨʠʤʢʠ ʞʠʚʣʝʥʥʷ ʧʨʦʧʦʨʮʽʡʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ. 

ɼɼɹɾ ʤʘʻ ʥʘʩʪʫʧʥʽ ʧʝʨʝʚʘʛʠ: 
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ï  ʦʜʠʥʠʯʥʠʡ ɼɹɾ ʟʘʙʝʟʧʝʯʫʻ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ ʘʢʪʠʚʥʦʛʦ ʽ 

ʨʝʘʢʪʠʚʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʦʪʫʞʥʽʩʪʶ ʚʽʜ 150 ʜʦ 1100 ʢɺĀɸ; 

ï  ʚʽʜʩʫʪʥʽ ʧʨʦʙʣʝʤʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʦʙʤʝʞʝʥʦʶ ʧʦʪʫʞʥʽʩʪʶ ʩʠʣʦʚʠʭ 

ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʠʭ ʝʣʝʤʝʥʪʽʚ; 

ï  ʟʜʽʡʩʥʶʻʪʴʩʷ ʛʘʣʴʚʘʥʽʯʥʘ ʨʦʟʚ'ʷʟʢʘ ʚʭʦʜʫ ʽ ʚʠʭʦʜʫ ɼɹɾ, 

ï  ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʞʠʚʣʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟ ʚʝʣʠʢʦʶ 

ʨʝʘʢʪʠʚʥʦ ʁʧʦʪʫʞʥʽʩʪʶ; 

ï  ʤʦʞʣʠʚʦ ʥʘʨʦʱʫʚʘʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ɼɹɾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʾʭ 

ʧʘʨʘʣʝʣʴʥʦʛʦ ʚʢʣʶʯʝʥʥʷ; 

ï  ʟʘ ʨʘʭʫʥʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʠʥʘʤʽʯʥʦʛʦ ʙʣʦʢʫ ʟʘʤʽʩʪʴ ʩʪʘʪʠʯʥʠʭ 

ʩʠʣʦʚʠʭ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʽʚ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ɼɹɾ ʩʪʘʥʦʚʠʪʴ ʧʦʥʘʜ 20 ʨʦʢʽʚ; 

ï  ʝʣʝʢʪʨʠʯʥʘ ʤʘʰʠʥʘ ʤʦʪʦʨ-ʛʝʥʝʨʘʪʦʨ ʧʦʛʣʠʥʘʻ ʚʠʱʽ ʛʘʨʤʦʥʽʢʠ, 

ʨʝʘʢʪʠʚʥʽ ʽ ʧʫʩʢʦʚʽ ʩʪʨʫʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ɿ ʤʝʪʦʶ ʟʙʽʣʴʰʝʥʥʷ ʟʘʧʘʩʫ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ ʦʜʠʥ ʟ ʚʠʨʦʙʥʠʢʽʚ, ʘ ʩʘʤʝ 

ʢʦʤʧʘʥʽʷ EuroDiesel [101] ʚʠʢʦʥʘʣʠ ʢʽʥʝʪʠʯʥʠʡ ʥʘʢʦʧʠʯʫʚʘʯ ʝʥʝʨʛʽʾ 

çʜʚʦʰʘʨʦʚʠʤè. ɺʥʫʪʨʽʰʥʽʡ ʨʦʪʦʨ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʦʜʥʦʤʫ ʚʘʣʫ ʟ ʨʦʪʦʨʦʤ 

ʤʦʪʦʨ-ʛʝʥʝʨʘʪʦʨʘ ʽ ʦʙʝʨʪʘʻʪʴʩʷ, ʷʢ ʽ ʦʩʪʘʥʥʽʡ, ʟʽ ʰʚʠʜʢʽʩʪʶ 1500 ʦʙ/ʭʚ. 

ɿʦʚʥʽʰʥʽʡ ʨʦʪʦʨ ʷʚʣʷʻ ʩʦʙʦʶ ʤʘʭʦʚʠʢ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ ʟʽ ʰʚʠʜʢʽʩʪʶ 

3000ʦʙ/ʭʚ, ʧʦʚ'ʷʟʘʥʠʡ ʟ ʚʥʫʪʨʽʰʥʽʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʟʚ'ʷʟʢʫ. 

ʆʩʢʽʣʴʢʠ ʟʦʚʥʽʰʥʽʡ ʨʦʪʦʨ ʥʘʢʦʧʠʯʫʚʘʯʘ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʙʽʣʴʰʽʡ ʚʽʜʩʪʘʥʽ ʚʽʜ 

ʦʩʽ ʦʙʝʨʪʘʥʥʷ ʽ ʰʚʠʜʢʽʩʪʴ ʡʦʛʦ ʦʙʝʨʪʘʥʥʷ ʚʠʱʘ, ʪʦ ʦʯʝʚʠʜʥʦ, ʱʦ ʩʘʤʝ ʮʷ 

ʯʘʩʪʠʥʘ ʧʨʠʩʪʨʦʶ ʥʘʢʦʧʠʯʫʻ ʦʩʥʦʚʥʠʡ ʟʘʧʘʩ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ. ʇʨʠ 

ʟʥʠʢʥʝʥʥʽ ʥʘʧʨʫʛʠ ʚ ʤʝʨʝʞʽ ʟʦʚʥʽʰʥʽʡ ʨʦʪʦʨ ʧʦʯʠʥʘʻ ʚʽʜʜʘʚʘʪʠ ʝʥʝʨʛʽʶ 

ʚʥʫʪʨʽʰʥʴʦʤʫ ʨʦʪʦʨʫ, ʧʽʜʪʨʠʤʫʶʯʠ, ʪʘʢʠʤ ʯʠʥʦʤ, ʨʦʙʦʪʫ ʩʠʥʭʨʦʥʥʦʛʦ 

ʛʝʥʝʨʘʪʦʨʘ, ʷʢʠʡ ʬʦʨʤʫʻ ʚʠʭʽʜʥʫ ʥʘʧʨʫʛʫ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʜʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ɺʠʨʦʙʥʠʢ HitecPowerProtection [102] ʨʝʘʣʽʟʫʚʘʚ ʥʘʢʦʧʠʯʫʚʘʯ ʝʥʝʨʛʽʾ ʚ 

ɼɹɾ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: ʅʂɽ ʪʘʢʦʞ ʤʘʻ ʜʚʘ ʨʦʪʦʨʠ, ʘʣʝ ʜʦ ʨʦʪʦʨʘ 

ʩʠʥʭʨʦʥʥʦʛʦ ʤʦʪʦʨ-ʛʝʥʝʨʘʪʦʨʘ ʧʽʜʢʣʶʯʝʥʠʡ ʟʦʚʥʽʰʥʽʡ ʨʦʪʦʨ, ʷʢʠʡ 

ʦʙʝʨʪʘʻʪʴʩʷ ʟʽ ʰʚʠʜʢʽʩʪʶ 1500 ʦʙ/ʭʚ. ʆʩʥʦʚʥʫ ʝʥʝʨʛʽʶ ʥʘʢʦʧʠʯʫʻ ʚʥʫʪʨʽʰʥʽʡ 

ʨʦʪʦʨ, ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʷʢʦʛʦ ʩʪʘʥʦʚʠʪʴ 4500 ʦʙ/ʭʚ. 
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ʆʙʠʜʚʘ ʚʠʨʦʙʥʠʢʠ ʚʞʠʣʠ ʟʘʭʦʜʠ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ 

ʙʘʟʦʚʦʛʦ ʨʦʪʦʨʘ ʥʘʢʦʧʠʯʫʚʘʯʘ ʝʥʝʨʛʽʾ, ʤʝʭʘʥʽʯʥʦ ʟ'ʻʜʥʘʥʦʛʦ ʟ ʨʦʪʦʨʦʤ ʤʦʪʦʨ-

ʛʝʥʝʨʘʪʦʨʘ, ʧʨʠ ʧʝʨʝʭʦʜʽ ʥʘʢʦʧʠʯʫʚʘʯʘ ʚ ʨʝʞʠʤ ʚʽʜʜʘʯʽ ʝʥʝʨʛʽʾ ʟʘʣʠʰʘʣʘʩʷ 

ʩʪʘʙʽʣʴʥʦʶ. ʇʨʠ ʮʴʦʤʫ ʛʘʣʴʤʫʚʘʪʠʩʷ ʧʦʚʠʥʝʥ ʦʩʥʦʚʥʠʡ ʨʦʪʦʨ ʢʽʥʝʪʠʯʥʦʛʦ 

ʥʘʢʦʧʠʯʫʚʘʯʘ ʝʥʝʨʛʽʾ, ʷʢʠʡ ʥʝ ʧʦʚ'ʷʟʘʥʠʡ ʤʝʭʘʥʽʯʥʦ ʟ ʨʦʪʦʨʦʤ ʤʦʪʦʨ-

ʛʝʥʝʨʘʪʦʨʘ. ɺʠʨʽʰʫʻʪʴʩʷ ʮʝ ʟʘʚʜʘʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʫʧʨʘʚʣʽʥʥʷ ʩʪʨʫʤʘʤʠ 

ʟʙʫʜʞʝʥʥʷ ʨʦʪʦʨʘ ʤʘʭʦʚʠʢʘ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ ʟ ʯʘʩʪʦʪʦʶ 1500 ʦʙ/ʭʚ ʽ 

ʨʦʟʤʽʱʝʥʠʡ  ʥʘ ʦʜʥʦʤʫ ʚʘʣʫ ʟ ʨʦʪʦʨʦʤ ʩʠʥʭʨʦʥʥʦʛʦ ʤʦʪʦʨ-ʛʝʥʝʨʘʪʦʨʘ. 

ʉʝʨʝʜ ʥʝʜʦʣʽʢʽʚ ʽʩʥʫʶʯʠʭ ʢʦʥʩʪʨʫʢʮʽʾ ɼɼɹɾ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ: 

ð ʥʘʷʚʥʽʩʪʴ ʩʠʥʭʨʦʥʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ. 

ð ʦʙʤʝʞʝʥʠʡ ʯʘʩ ʩʪʘʙʽʣʽʟʘʮʽʾ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʨʦʪʦʨʘ 

ʚ ʨʝʞʠʤʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʢʽʥʝʪʠʯʥʦʾ ʚ ʤʝʭʘʥʽʯʥʫ. 

ɺ ʨʦʙʦʪʽ ʧʨʦʧʦʥʫʻʪʴʩʷ ʤʦʜʠʬʽʢʘʮʽʷ ɼɼɹɾ ʜʣʷ ʫʩʫʥʝʥʥʷ ʮʠʭ ʥʝʜʦʣʽʢʽʚ.  

 

2.2.3 ʄʦʜʠʬʽʢʘʮʽʷ ʨʝʟʝʨʚʥʦʛʦ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ ʜʣʷ 

ʝʣʝʢʪʨʦʧʨʠʡʤʘʯʽʚ ʧʝʨʰʦʾ ʢʘʪʝʛʦʨʽʾ ʪʘ ʦʩʦʙʣʠʚʦʾ ʛʨʫʧʠ ʧʝʨʰʦʾ ʢʘʪʝʛʦʨʽʾ  

ɺ ʷʢʦʩʪʽ ʥʘʢʦʧʠʯʫʚʘʯʘ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʦʚʥʽʰʥʽʡ 

ʨʦʪʦʨ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʮʠʣʽʥʜʨʽʚ ʟ ʧʘʟʘʤʠ, ʨʦʟʜʽʣʝʥʠʤʠ 

ʮʠʣʽʥʜʨʦʤ  ʟ ʥʝʤʘʛʥʽʪʥʦʛʦ ʩʧʣʘʚʫ, ʟ ʢʦʨʦʪʢʦʟʘʤʢʥʫʪʠʤʠ ʦʙʤʦʪʢʘʤʠ, ʷʢʽ 

ʟôʻʜʥʘʥʽ ʤʽʞ ʩʦʙʦʶ ʽ ʟʘʤʢʥʫʪʽ ʥʘʢʦʨʦʪʢʦ. ɼʞʝʨʝʣʦʤ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʚ 

ʘʚʘʨʽʡʥʦʤʫ ʨʝʞʠʤʽ ʻ ʩʪʘʪʦʨ ʟ ʬʝʨʦʤʘʛʥʽʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʤʘʛʥʽʪʥʠʤ ʰʫʥʪʦʤ, 

ʷʢʠʡ ʤʘʻ ʪʨʠʬʘʟʥʫ ʦʙʤʦʪʢʫ  ʟ ʯʠʩʣʦʤ ʧʘʨ ʧʦʣʶʩʽʚ, ʨʽʚʥʠʤ ʦʜʠʥʠʮʽ ʽ ʦʙʤʦʪʢʫ 

ʧʽʜʤʘʛʥʽʯʫʚʘʥʥʷ , ʚʢʣʶʯʝʥʫ ʥʘ ʙʣʦʢ ʨʝʛʫʣʶʚʘʥʥʷ. ɺʥʫʪʨʽʰʥʽʡ ʨʦʪʦʨ ʟ 

ʬʝʨʦʤʘʛʥʽʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʪʨʠʬʘʟʥʦʶ ʦʙʤʦʪʢʦʶ ʟ ʯʠʩʣʦʤ ʧʘʨ ʧʦʣʶʩʽʚ 

ʨʽʚʥʠʤ ʜʚʦʤ, ʦʪʨʠʤʫʻ ʞʠʚʣʝʥʥʷ ʚʽʜ ʤʘʰʠʥʠ ʞʠʚʣʝʥʥʷ ʟ ʪʨʠʬʘʟʥʦʶ 

ʦʙʤʦʪʢʦʶ ʟ ʯʠʩʣʦʤ ʧʘʨ ʧʦʣʶʩʽʚ ʨʽʚʥʠʤ ʜʚʦʤ, ʦʪʨʠʤʫʻ ʞʠʚʣʝʥʥʷ ʚʽʜ ʥʘʧʨʫʛʠ 

ʞʠʚʣʝʥʥʷ ʟ ʪʨʠʬʘʟʥʦʶ ʦʙʤʦʪʢʦʶ ʟ ʯʠʩʣʦʤ ʧʘʨ ʧʦʣʶʩʽʚ ʨʽʚʥʠʤ ʜʚʦʤ. 

ɸʚʘʨʽʡʥʠʡ ʛʝʥʝʨʘʪʦʨʥʠʡ ʘʛʨʝʛʘʪ (ʨʠʩ. 2.7) ʤʽʩʪʠʪʴ: 1-  ʟʦʚʥʽʰʥʽʡ ʨʦʪʦʨ; 

2 - ʚʥʫʪʨʽʰʥʽʡ ʨʦʪʦʨ; 3 - ʤʘʰʠʥʘ ʞʠʚʣʝʥʥʷ; 4,5 ï ʮʠʣʽʥʜʨʠ ʟ ʬʝʨʦʤʘʛʥʽʪʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ; 6, 7 ʢʦʨʦʪʢʦʟʘʤʢʥʫʪʽ ʦʙʤʦʪʢʠ, 8 - ʧʦʨʦʞʥʠʩʪʠʡ ʮʠʣʽʥʜʨ ʟ 
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ʥʝʤʘʛʥʽʪʥʦʛʦ ʩʧʣʘʚʫ; 9 ï ʩʪʘʪʦʨ; 10 - ʪʨʠʬʘʟʥʘ ʦʙʤʦʪʢʘ; 11 - ʪʦʨʦʾʜʘʣʴʥʘ 

ʦʙʤʦʪʢʘ; 12, 13 ï ʙʘʛʘʪʦʬʘʟʥʽ ʦʙʤʦʪʢʠ, 14 ï ʨʦʪʦʨ; 15, 16 ï ʚʽʜʧʦʚʽʜʥʦ ʩʪʘʪʦʨ 

ʽ ʦʙʤʦʪʢʘ ʟʙʫʜʞʝʥʥʷ. 
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ʈʠʩʫʥʦʢ 2.7 - ʂʦʥʩʪʨʫʢʮʽʷ ʘʚʘʨʽʡʥʦʛʦ ʛʝʥʝʨʘʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʫ 

 

ʈʦʙʦʪʘ ʘʚʘʨʽʡʥʦʛʦ ʛʝʥʝʨʘʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ 

ʯʠʥʦʤ, ʟʘ ʥʘʷʚʥʦʩʪʽ ʞʠʚʣʝʥʥʷ ʚ ʤʝʨʝʞʽ ʦʙʤʦʪʢʘ ʩʪʘʪʦʨʘ ʩʪʚʦʨʶʻ ʤʘʛʥʽʪʥʠʡ 

ʧʦʪʽʢ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚ ʢʦʨʦʪʢʦʟʘʤʢʥʫʪʽʡ ʦʙʤʦʪʮʽ ʟʦʚʥʽʰʥʴʦʛʦ 

ʨʦʪʦʨʘ ʽʥʜʫʢʫʻʪʴʩʷ ʝʣʝʢʪʨʦʨʫʰʽʡʥʘ ʩʠʣʘ, ʧʽʜ ʜʽʻʶ ʷʢʦʾ ʚ ʥʽʡ ʧʨʦʪʽʢʘʻ ʩʪʨʫʤ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʟʦʚʥʽʰʥʽʡ ʨʦʪʦʨ ʧʦʯʠʥʘʻ ʜʽʷʪʠ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʡ ʤʦʤʝʥʪ, ʽ 

ʟʦʚʥʽʰʥʽʡ ʨʦʪʦʨ ʧʨʠʭʦʜʠʪʴ ʚ ʦʙʝʨʪʘʥʥʷ. ʆʜʥʦʯʘʩʥʦ ʟ ʮʠʤ ʩʠʥʭʨʦʥʽʟʫʶʯʠʡ 

ʜʚʠʛʫʥ ʧʨʠʚʦʜʠʪʴ ʚ ʦʙʝʨʪʘʥʥʷ ʚʥʫʪʨʽʰʥʽʡ ʨʦʪʦʨ ʽ ʤʘʰʠʥʫ ʞʠʚʣʝʥʥʷ. 

ɿʘ ʚʽʜʩʫʪʥʦʩʪʽ ʥʘʧʨʫʛʠ ʚ ʤʝʨʝʞʽ (ʘʚʘʨʽʡʥʠʡ ʨʝʞʠʤ) ʟ ʦʙʤʦʪʢʠ 10 

ʩʪʘʪʦʨʘ 9 ʥʘʢʦʧʠʯʫʚʘʯʘ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ ʟʥʽʤʘʻʪʴʩʷ ʥʘʧʨʫʛʘ ʟ ʯʘʩʪʦʪʦʶ 

50ɻʮ. ɿʦʚʥʽʰʥʽʡ ʨʦʪʦʨ 1 ʥʘʢʦʧʠʯʫʚʘʯʘ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ ʛʘʣʴʤʫʻʪʴʩʷ, ʪʦʙʪʦ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʥʘʢʦʧʠʯʝʥʦʾ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ ʚ ʝʣʝʢʪʨʠʯʥʫ 

ʝʥʝʨʛʽʶ ʩʪʘʪʦʨʘ ʽ ʤʝʭʘʥʽʯʥʫ ʝʥʝʨʛʽʶ ʚʥʫʪʨʽʰʥʴʦʛʦ ʨʦʪʦʨʘ.  

ʆʩʢʽʣʴʢʠ ʚʥʫʪʨʽʰʥʽʡ ʨʦʪʦʨ ʦʙʝʨʪʘʻʪʴʩʷ ʽʟ ʰʚʠʜʢʽʩʪʶ 1500 ʦʙ/ʭʚ ʽ ʚ 

ʡʦʛʦ ʦʙʤʦʪʮʽ ʥʘʚʦʜʠʪʴʩʷ ʝʣʝʢʪʨʦʨʫʰʽʡʥʘ ʩʠʣʘ ʟ ʯʘʩʪʦʪʦʶ 50 ɻʮ, ʪʦ ʤʘʛʥʽʪʥʝ 

ʧʦʣʝ, ʱʦ ʩʪʚʦʨʶʻʪʴʩʷ ʪʨʠʬʘʟʥʦʶ ʦʙʤʦʪʢʦʶ ʚʥʫʪʨʽʰʥʴʦʛʦ ʨʦʪʦʨʘ, 
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ʦʙʝʨʪʘʻʪʴʩʷ ʚʽʜʥʦʩʥʦ ʟʦʚʥʽʰʥʴʦʛʦ ʨʦʪʦʨʘ ʽʟ ʰʚʠʜʢʽʩʪʶ 3000 ʦʙ/ʭʚ. 

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʚ ʩʪʨʠʞʥʷʭ ʚʥʫʪʨʽʰʥʴʦʛʦ ʨʦʪʦʨʘ ʥʘʚʦʜʠʪʴʩʷ ɽʈʉ, ʪʦ 

ʧʨʦʪʽʢʘʶʪʴ ʩʪʨʫʤʠ, ʷʢʽ ʩʪʚʦʨʶʶʪʴ ʤʘʛʥʽʪʥʝ ʧʦʣʝ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ ʩʠʥʭʨʦʥʥʦ 

ʟ ʧʦʣʝʤ ʚʥʫʪʨʽʰʥʴʦʛʦ ʨʦʪʦʨʘ, ʪʦʙʪʦ ʟ ʯʘʩʪʦʪʦʶ 3000 ʦʙ/ʭʚ ʚʽʜʥʦʩʥʦ ʩʪʘʪʦʨʘ 

ʥʘʢʦʧʠʯʫʚʘʯʘ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ. 

ʉʪʨʫʤʠ, ʷʢʽ ʧʨʦʪʽʢʘʶʪʴ ʧʦ ʩʪʨʠʞʥʷʭ ʟʦʚʥʽʰʥʴʦʛʦ ʨʦʪʦʨʘ ʩʪʚʦʨʶʶʪʴ 

ʤʘʛʥʽʪʥʠʡ ʧʦʪʽʢ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ ʽʟ ʰʚʠʜʢʽʩʪʶ 3000 ʦʙ/ʭʚ. ʇʦʪʽʢ, ʧʝʨʝʩʽʢʘʶʯʠ 

ʦʙʤʦʪʢʫ ʩʪʘʪʦʨʘ, ʥʘʚʦʜʠʪʴ ʚ ʥʽʡ ɽʈʉ ʯʘʩʪʦʪʦʶ 50 ɻʮ: 
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ʅʘ ʨʠʩ. 2.8 ʧʨʝʜʩʪʘʚʣʝʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ ʘʚʘʨʽʡʥʦʛʦ 

ʛʝʥʝʨʘʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʫ . 
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ʈʠʩʫʥʦʢ 2.8 ï ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ ʘʚʘʨʽʡʥʦʛʦ ʛʝʥʝʨʘʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʫ 

 

ɼʣʷ ʧʽʜʪʨʠʤʢʠ ʩʪʘʙʽʣʴʥʦʾ ʥʘʧʨʫʛʠ ʘʚʘʨʽʡʥʦʛʦ ʛʝʥʝʨʘʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʫ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʦʨʦʾʜʘʣʴʥʘ ʦʙʤʦʪʢʘ ʧʽʜʤʘʛʥʽʯʫʚʘʥʥʷ 12, ʟʤʽʥʶʶʯʠ ʚ ʥʽʡ 

ʩʪʨʫʤ ʯʝʨʝʟ ʙʣʦʢ ʨʝʛʫʣʶʚʘʥʥʷ 17 ʟʤʽʥʶʻʤʦ ʤʘʛʥʽʪʥʠʡ ʦʧʽʨ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ 
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ʟʤʽʥʠ ʦʩʥʦʚʥʦʛʦ ʤʘʛʥʽʪʥʦʛʦ ʧʦʪʦʢʫ ʩʪʘʪʦʨʘ, ʘ ʟʥʘʯʠʪʴ ʽ ʥʘʧʨʫʛʠ ʚ ʪʨʠʬʘʟʥʽʡ 

ʦʙʤʦʪʮʽ 10. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʘʚʘʨʽʡʥʦʛʦ ʛʝʥʝʨʘʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʫ, ʚ ʷʢʦʤʫ 

ʥʘʢʦʧʠʯʫʚʘʯʝʤ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʟʦʚʥʽʰʥʽʡ ʨʦʪʦʨ 

ʩʧʨʠʷʪʠʤʝ: 

ï ʥʘʜʽʡʥʦʩʪʽ ʧʦʩʪʘʯʘʥʥʷ ʞʠʚʣʝʥʥʷ ʜʣʷ ʩʧʦʞʠʚʘʯʽʚ ʦʩʦʙʣʠʚʦʾ ʛʨʫʧʠ 

ʧʝʨʰʦʾ ʢʘʪʝʛʦʨʽʾ ʚ ʨʘʟʽ ʘʚʘʨʽʾ ʧʨʦʤʠʩʣʦʚʦʾ ʤʝʨʝʞʽ; 

ï ʢʦʤʧʝʥʩʘʮʽʾ ʨʝʘʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ; 

ï ʟʘʙʝʟʧʝʯʫʻ ʟʥʘʯʥʦ ʙʽʣʴʰʠʡ ʯʘʩ ʧʽʜʪʨʠʤʢʠ ʩʪʘʙʽʣʴʥʦʾ ʯʘʩʪʦʪʠ 

ʦʙʝʨʪʘʥʥʷ ʤʦʪʦʨ-ʛʝʥʝʨʘʪʦʨʘ ʚ ʨʝʞʠʤʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ ʚ 

ʝʣʝʢʪʨʠʯʥʫ ʧʨʠ ʘʚʘʨʽʾ ʚ ʝʣʝʢʪʨʦʤʝʨʝʞʽ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʥʘʢʦʧʠʯʫʚʘʯ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ ʻ ʥʦʚʠʤ, ʘ ʦʪʞʝ, 

ʧʦʪʨʝʙʫʻ ʚʽʜʧʦʚʽʜʥʦʛʦ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʦʧʠʩʫ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ 

ʩʭʝʤʠ ʟʘʤʽʱʝʥʥʷ. 

 

2.2.4 ʆʩʦʙʣʠʚʦʩʪʽ ʧʦʙʫʜʦʚʠ ʩʭʝʤʠ ʟʘʤʽʱʝʥʥʷ ʥʘʢʦʧʠʯʫʚʘʯʘ 

ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ 

ʅʘʢʦʧʠʯʫʚʘʯ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ ʷʚʣʷʻ ʩʦʙʦʶ ʘʩʠʥʭʨʦʥʥʫ ʤʘʰʠʥʫ ʟ 

ʩʪʘʪʦʨʦʤ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ, ʽ ʨʦʪʦʨʦʤ ʦʙʝʨʥʝʥʦʛʦ ʚʠʢʦʥʘʥʥʷ. ʊʘʢ ʷʢ ʚ 

ʢʦʨʦʪʢʦʟʘʤʢʥʝʥʠʭ ʦʙʤʦʪʢʘʭ ʟʦʚʥʽʰʥʴʦʛʦ ʨʦʪʦʨʘ ɽʈʉ ʥʘʚʦʜʠʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʦʙʝʨʪʘʥʥʷ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʩʪʚʦʨʶʚʘʥʦʛʦ ʩʪʨʫʤʘʤʠ, ʱʦ ʧʨʦʪʽʢʘʶʪʴ ʧʦ 

ʪʨʠʬʘʟʥʠʤ ʦʙʤʦʪʢʘʤ ʚʥʫʪʨʽʰʥʴʦʛʦ ʨʦʪʦʨʘ, ʷʢʠʡ ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʶ ʩʪʘʪʦʨʘ 

ʘʩʠʥʭʨʦʥʥʦʾ ʤʘʰʠʥʠ, ʽ ʦʙʝʨʪʘʥʥʷ ʩʘʤʦʛʦ ʨʦʪʦʨʘ, ʪʦ ʩʭʝʤʘ ʟʘʤʽʱʝʥʥʷ 

ʢʽʥʝʪʠʯʥʦʛʦ ʥʘʢʦʧʠʯʫʚʘʯʘ ʝʥʝʨʛʽʾ ʙʫʜʝ ʚʽʜʨʽʟʥʷʪʠʩʷ ʚʽʜ ʩʭʝʤʠ ʟʘʤʽʱʝʥʥʷ 

ʘʩʠʥʭʨʦʥʥʦʾ ʤʘʰʠʥʠ.  

ʉʢʣʘʜʘʻʤʦ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ ʙʘʣʘʥʩʫ ʥʘʧʨʫʛ ʜʣʷ ʢʦʣʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʽ 

ʟʦʚʥʽʰʥʴʦʛʦ ʨʦʪʦʨʘ ʽ ʨʽʚʥʷʥʥʷ ʜʣʷ ʤʘʛʥʽʪʦʨʫʰʽʡʥʠʭ ʩʠʣ ʥʘʢʦʧʠʯʫʚʘʯʘ 

ʝʥʝʨʛʽʾ: 

 

Ὗ  Ὁ  ὍὙ ὮὍὢȟ 
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Ὁ ὍὙ ὮὍὢȟ 

Ὂ Ὂ Ὂȟ 

 

ʜʝ Ὁï ɽʈʉ ʩʘʤʦʽʥʜʫʢʮʽʾ ʚ ʦʙʤʦʪʮʽ ʚʥʫʪʨʽʰʥʴʦʛʦ ʨʦʪʦʨʘ; 

      Ὑ, ὢ ï ʘʢʪʠʚʥʠʡ ʪʘ ʽʥʜʫʢʪʠʚʥʠʡ ʦʧʦʨʠ ʦʙʤʦʪʢʠ ʚʥʫʪʨʽʰʥʴʦʛʦ ʨʦʪʦʨʘ; 

     Ὁï ɽʈʉ ʚ ʢʦʨʦʪʢʦʟʘʤʢʥʝʥʽʡ ʦʙʤʦʪʮʽ ʟʦʚʥʽʰʥʴʦʛʦ ʨʦʪʦʨʘ; 

    Ὑ, ὢ ï ʘʢʪʠʚʥʠʡ ʪʘ ʽʥʜʫʢʪʠʚʥʠʡ ʦʧʦʨʠ ʦʙʤʦʪʢʠ ʟʦʚʥʽʰʥʴʦʛʦ ʨʦʪʦʨʘ; 

    Ὂ, Ὂ ï ʄʈʉ ʦʙʤʦʪʦʢ ʚʥʫʪʨʽʰʥʴʦʛʦ ʽ ʟʦʚʥʽʰʥʴʦʛʦ ʨʦʪʦʨʘ. 

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʚʝʣʠʯʠʥʘ ɽʈʉ ʚ ʢʦʨʦʪʢʦʟʘʤʢʥʝʥʽʡ ʦʙʤʦʪʮʽ 

ʟʦʚʥʽʰʥʴʦʛʦ ʨʦʪʦʨʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʨʦʪʦʨʘ, 

ʫʤʦʚʥʦ ʧʨʝʜʩʪʘʚʠʤʦ ʚʝʣʠʯʠʥʫ ɽʈʉ ʚ ʥʘʩʪʫʧʥʦʤʫʚʠʛʣʷʜʽ: 

 

Ὁ Ὁ Ὁ ̃,̑ 

 

ʜʝ Ὁ τȟττὪὯ̏ ὡ̂  l ï ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʘ ɽʈʉ ʚ ʦʙʤʦʪʮʽ ʟʦʚʥʽʰʥʴʦʛʦ 

ʨʦʪʦʨʘ. 

 

Ὢ ̎ ̃̎  ̈ ̃̎  Ὢί, 

 

ʜʝ ὲ ï ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʱʦʜʦ ʨʦʪʦʨʘ; 

     ὲ̈ ï ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ ʨʦʪʦʨʘ; 

    ὲ̃  ̎ï ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʨʦʪʦʨʘ; 

    ί  ̃̎ ï ʢʦʚʟʘʥʥʷ ʱʦʜʦ ʟʦʚʥʽʰʥʴʦʛʦ ʨʦʪʦʨʘ. 

ɺʠʨʘʟ ʜʣʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʾ ɽʈʉ ʤʘʻ ʚʠʛʣʷʜ: 

 

Ὁ τȟττὪὯ̏ ὡ̂ ˡ  Ὁ ί, 

 

ʜʝ Ὁ ï ɽʈʉ ʚ ʦʙʤʦʪʮʽ ʟʦʚʥʽʰʥʴʦʛʦ ʨʦʪʦʨʘ ʧʨʠ ʯʘʩʪʦʪʽ Ὢ. 
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ʆʪʨʠʤʘʻʤʦ ʚʠʨʘʟ ʜʣʷ ɽʈʉ ʦʙʝʨʪʘʥʥʷ ʨʦʪʦʨʘ: 

 

Ὁ ̃̑ τȟττὪ̃Ὧ̑̏ ὡ̂ ,l 

 

ʜʝ: Ὢ̃̑
̃̎  ̃̎  

 ̃̎ . 

ʇʦʟʥʘʯʠʤʦ ί
 ̃̎ ï ʫʤʦʚʥʝ ʢʦʚʟʘʥʥʷ, ʪʦʜʽ: 

 

Ὢ̃̑ Ὢ  
 ̃̎  Ὢ  Ὢί. 

 

ɺʨʘʭʦʚʫʶʯʠ ʚʚʝʜʝʥʥʷ ʫʤʦʚʥʦʛʦ ʢʦʚʟʘʥʥʷ ʦʪʨʠʤʫʻʤʦ: 

 

Ὁ ̃̑ τȟττὪὡ Ὧ̏ ̂l ρ ί Ὁ ρ  ί . 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʨʘʟ ʜʣʷ ɽʈʉ ʚ ʦʙʤʦʪʮʽ ʨʦʪʦʨʘ ʧʨʠʡʤʘʻ ʚʠʛʣʷʜ: 

 

Ὁ  Ὁ ί Ὁ ρ  ί . 

 

ʇʨʦʚʝʜʝʤʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʽʥʜʫʢʪʠʚʥʦʛʦ ʦʧʦʨʫ ʦʙʤʦʪʢʠ ʟʦʚʥʽʰʥʴʦʛʦ 

ʨʦʪʦʨʘ: 

 

ὢ ς“Ὢὒ, 

 

ʜʝ Ὢ ̃  ̎ɀ ̈  ̈ ̃̎  Ὢί  ï ʯʘʩʪʦʪʘ ɽʈʉ ʚ ʦʙʤʦʪʮʽ 

ʟʦʚʥʽʰʥʴʦʛʦ ʨʦʪʦʨʘ,  

 

ὢ ὢ ί, 

 

ʜʝ ὢ  ï ʽʥʜʫʢʪʠʚʥʠʡ ʦʧʽʨ ʢʦʨʦʪʢʦʟʘʤʢʥʝʥʦʾ ʦʙʤʦʪʢʠ ʧʨʠ ʯʘʩʪʦʪʽ Ὢ. 
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ʇʽʩʣʷ ʚʠʢʦʥʘʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ɽʈʉ ʚ ʟʦʚʥʽʰʥʴʦʤʫ ʨʦʪʦʨʽ ʽʥʜʫʢʪʠʚʥʦʛʦ 

ʦʧʦʨʫ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʨʽʚʥʷʥʥʷ ʙʘʣʘʥʩʫ ʥʘʧʨʫʛ ʜʣʷ ʣʘʥʮʶʛʘ ʟʦʚʥʽʰʥʴʦʛʦ 

ʨʦʪʦʨʘ: 

 

Ὁ ί Ὁ ρ  ί  ὍὙ ὮὍὢ ί. 

 

ɺʠʢʦʥʘʻʤʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʦʪʨʠʤʘʥʦʛʦ ʨʽʚʥʷʥʥʷ ʽ ʧʝʨʝʡʜʝʤʦ ʜʦ 

ʥʝʨʫʭʦʤʦʛʦ ʟʦʚʥʽʰʥʴʦʛʦ ʨʦʪʦʨʫ: 

 

Ὁ ί ρ  ί  ὍὙ ὮὍὢ ί, 

Ὁ  Ὅ
 
ὮὍὢ

 
. 

 

ʈʽʚʥʷʥʥʷ ʥʘʢʦʧʠʯʫʚʘʯʘ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ ʧʽʩʣʷ ʧʝʨʝʪʚʦʨʝʥʴ ʤʘʶʪʴ 

ʚʠʜ: 

 

Ὗ  Ὁ  ὍὙ ὮὍὢ, 

Ὁ  Ὅ
 
ὮὍὢ

 
, 

Ὅάὡ Ὧ̏ ̂  Ὅάὡ Ὧ̏ ̂ Ὅάὡ Ὧ̏ .̂ 

 

ʇʨʦʚʝʜʝʤʦ ʧʨʠʚʝʜʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʦʙʤʦʪʢʠ ʟʦʚʥʽʰʥʴʦʛʦ ʨʦʪʦʨʘ ʜʦ 

ʧʘʨʘʤʝʪʨʽʚ ʦʙʤʦʪʢʠ ʚʥʫʪʨʽʰʥʴʦʛʦ ʨʦʪʦʨʘ. ʋ ʧʨʦʮʝʩʽ ʧʨʠʚʝʜʝʥʥʷ ʥʝʦʙʭʽʜʥʦ, 

ʱʦʙ ʝʥʝʨʛʝʪʠʯʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚ ʥʘʚʝʜʝʥʠʭ ʨʽʚʥʷʥʥʷʭ ʙʫʣʠ ʘʥʘʣʦʛʽʯʥʽ 

ʨʝʘʣʴʥʽʡ ʤʘʰʠʥʽ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʠʚʝʜʝʥʥʷ ʦʪʨʠʤʫʻʤʦ ʨʽʚʥʷʥʥʷ ʥʘʢʦʧʠʯʫʚʘʯʘ 

ʝʥʝʨʛʽʾ: 

 

Ὗ  Ὁ  ὍὙ ὮὍὢ, 

Ὁ  Ὅ
 
ὮὍὢ

 
, 

Ὅ Ὅ Ὅ, 
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ʜʝ Ὁ ȟὍȟ Ὑȟὢ  ï ʧʘʨʘʤʝʪʨʠ ʦʙʤʦʪʢʠ ʟʦʚʥʽʰʥʴʦʛʦ ʨʦʪʦʨʘ. 

ʇʝʨʝʨʘʭʫʥʦʢ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʘʥʘʣʦʛʽʻʶ ʟ ʧʝʨʝʨʘʭʫʥʢʦʤ 

ʧʘʨʘʤʝʪʨʽʚ ʦʙʤʦʪʢʠ ʨʦʪʦʨʘ ʘʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʫʥʘ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʦʪʨʠʤʘʥʽ ʨʽʚʥʷʥʥʷ ʧʦʙʫʜʦʚʘʥʦ ʩʭʝʤʫ ʟʘʤʽʱʝʥʥʷ 

ʥʘʢʦʧʠʯʫʚʘʯʘ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ (ʨʠʩ. 2.9). 

 

 

ʈʠʩ. 2.9 ï ʉʭʝʤʘ ʟʘʤʽʱʝʥʥʷ ʥʘʢʦʧʠʯʫʚʘʯʘ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ 

 

ɼʣʷ ʘʥʘʣʽʟʫ ʬʽʟʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚʠʨʘʟ ʜʣʷ ʥʘʚʝʜʝʥʠʭ ʦʧʦʨʽʚ 

ʢʦʨʦʪʢʦʟʘʤʢʥʝʥʦʾ ʦʙʤʦʪʢʠ ʧʨʠʚʝʜʝʤʦ ʜʦ ʚʠʛʣʷʜʫ: 

 

 
Ὑ Ὑ

 
, 

ὢ
 

ὢ ὢ
 

. 

 

ʂʦʤʧʣʝʢʩ ʥʘʚʝʜʝʥʦʛʦ ʧʦʚʥʦʛʦ ʦʧʦʨʫ ʢʦʨʦʪʢʦʟʘʤʢʥʝʥʦʾ ʦʙʤʦʪʢʠ 

ʧʨʝʜʩʪʘʚʠʤʦ ʫ ʚʠʛʣʷʜʽ: 

 

ὤ  Ὑ Ὑ
ί ί

ρ ί  ί
Ὦὢ Ὦὢ

ί ρ

ρ ί  ί

Ὑ Ὦὢ Ὑ
ί ί

ρ ί  ί
Ὦὢ

ί ρ

ρ ί  ί
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ɺʚʝʜʝʤʦ ʧʦʟʥʘʯʝʥʥʷ: 

̈  ὛӶ ï ʦʩʥʦʚʥʝ ʢʦʚʟʘʥʥʷ, 

̃̎ ὲ̃ ̨̅ ïʚʽʜʥʦʩʥʘ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ ʨʦʪʦʨʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʫʻʤʦ: 

 

ρ ί  ί  ὛӶςὲ̃ ̨̅, 

Ὓ Ὓ  ̃̎ ̈ ̃̎  ̈ ρ ὛӶ, 

ί ρ  ̃̎ ρ  ̃̎  ὲ̃ ̨̅. 

 

ʈʽʚʥʷʥʥʷ ʥʘʢʦʧʠʯʫʚʘʯʘ ʝʥʝʨʛʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʘʚʝʜʝʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ 

ʤʘʻ ʚʠʛʣʷʜ: 

 

Ὗ  Ὁ  ὍὙ ὮὍὢ, 

Ὁ ὍὙ ὮὍὢ  ὍὙ
Ӷ

Ӷ ̨̃̅
ὮὍὢ ̨̃̅

Ӷ ̨̃̅
, 

Ὅ Ὅ Ὅ. 

 

ɿʨʦʙʠʤʦ ʘʥʘʣʽʟ ʩʢʣʘʜʦʚʠʭ ʨʽʚʥʷʥʥʷ ʢʦʣʘ ʨʦʪʦʨʘ ʧʨʠ ʨʽʟʥʠʭ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʭ ʰʚʠʜʢʦʩʪʝʡ ὲʽ ὲ̃ .̎ 

ʇʨʠ ὲ= 3000 ʦʙ/ʭʚ, ὲ̃ =̎ 1500 ʦʙ/ʭʚ, ὲ̈ = 4500 ʦʙ/ʭʚ ʦʪʨʠʤʫʻʤʦ ὲ̃ ̨=̅ 

0,5, ʧʨʠ ʮʴʦʤʫ π ὛӶ πȟυ, ʪʦʜʽ: ρ ̨̃̅

Ӷ ̨̃̅
π. 

ʇʨʠ ὲ= 3000 ʦʙ/ʭʚ, ὲ̃ =̎ 3000 ʦʙ/ʭʚ, ὲ̈ = 6000 ʦʙ/ʭʚ ʦʪʨʠʤʫʻʤʦ ὲ̃ ̨=̅ 

1, ʧʨʠ ʮʴʦʤʫ π ὛӶ ρ, ʪʦʜʽ: ρ ̨̃̅

Ӷ ̨̃̅
π. 

ʇʨʠ ὲ= 1500 ʦʙ/ʭʚ, ὲ̃ =̎ 3000 ʦʙ/ʭʚ, ὲ̈ = 4500 ʦʙ/ʭʚ ʦʪʨʠʤʫʻʤʦ ὲ̃ ̨=̅ 

2, ʧʨʠ ʮʴʦʤʫπ ὛӶ ς, ʪʦʜʽ: ρ ̨̃̅

Ӷ ̨̃̅
π. 
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ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʫʻ, ʱʦ ʧʨʠ ʨʽʟʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʭ 

ʰʚʠʜʢʦʩʪʝʡ ὲʽ ὲ̃  ̎ ʩʢʣʘʜʦʚʘ ὮὍὢ ̨̃̅

Ӷ ̨̃̅
 ʚ ʨʽʚʥʷʥʥʽ ʜʣʷ ʢʦʣʘ ʨʦʪʦʨʘ 

ʚʽʜôʻʤʥʘ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʷʚʥʽʩʪʴ ʚ ʨʽʚʥʷʥʥʽ ʜʣʷ ʢʦʣʘ ʨʦʪʦʨʘ ʚʽʜôʻʤʥʦʾ 

ʨʝʘʢʪʠʚʥʦʾ ʩʢʣʘʜʦʚʦʾ ʜʦʟʚʦʣʷʻ ʚ ʩʭʝʤʽ ʟʘʤʽʱʝʥʥʷ ʜʦʜʘʪʠ ʢʦʥʜʝʥʩʘʪʦʨ ʟʤʽʥʥʦʾ 

ʻʤʥʦʩʪʽ. 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʢʣʘʜʝʥʦʛʦ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʩʭʝʤʫ ʟʘʤʽʱʝʥʥʷ 

ʥʘʢʦʧʠʯʫʚʘʯʘ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ ʫ ʚʠʛʣʷʜʽ ʨʠʩ. 2.10. 

 

 

ʈʠʩʫʥʦʢ 2.10 - ʉʭʝʤʘ ʟʘʤʽʱʝʥʥʷ ʥʘʢʦʧʠʯʫʚʘʯʘ ʝʥʝʨʛʽʾ 

 

ɸʥʘʣʽʟ ʩʭʝʤʠ ʟʘʤʽʱʝʥʥʷ ʧʦʢʘʟʫʻ, ʱʦ ʢʽʥʝʪʠʯʥʘ ʝʥʝʨʛʽʷ ʟʦʚʥʽʰʥʴʦʛʦ 

ʨʦʪʦʨʘ ʫʤʦʚʥʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʝʥʝʨʛʽʻʶ, ʱʦ ʚʠʜʽʣʷʻʪʴʩʷ ʥʘ ʘʢʪʠʚʥʦʤʫ ʦʧʦʨʽ 

Ὑ
Ӷ

Ӷ ̨̃̅
 ɺʝʣʠʯʠʥʘ ʚʠʜʽʣʝʥʦʾ ʝʥʝʨʛʽʾ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʰʚʠʜʢʦʩʪʝʡ ὲ ̔ ὲ̃ .̎ 

ɺ ʧʦʜʘʣʴʰʦʤʫ ʤʘʪʝʤʘʪʠʯʥʠʡ ʦʧʠʩ ʩʠʩʪʝʤʠ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ 

ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʜʠʥʘʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ɼɼɹɾ. 
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2.3 ʇʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ çʙʝʟʢʦʥʪʘʢʪʥʠʡ 

ʩʠʥʭʨʦʥʥʠʡ ʛʝʥʝʨʘʪʦʨ ï ʪʠʨʠʩʪʦʨʥʠʡ ʨʝʛʫʣʷʪʦʨ ʥʘʧʨʫʛʠè 

 

ɿ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʩʠʩʪʝʤʠ ʨʝʟʝʨʚʥʦʛʦ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ 

ʚʘʞʣʠʚʦʶ ʟʘʜʘʯʝʶ ʻ ʧʦʜʘʯʘ ʷʢʽʩʥʦʾ ʥʘʧʨʫʛʠ ʜʦ ʩʧʦʞʠʚʘʯʽʚ ʦʩʦʙʣʠʚʦʾ ʛʨʫʧʠ 

ʧʝʨʰʦʾ ʢʘʪʝʛʦʨʽʾ ʚʽʜ ʨʝʟʝʨʚʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ. ʈʦʟʛʣʷʥʝʤʦ ʩʠʩʪʝʤʫ 

ʨʝʟʝʨʚʥʦʛʦ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʜʣʷ ʩʧʦʞʠʚʘʯʽʚ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʦʩʦʙʣʠʚʦʾ 

ʛʨʫʧʠ ʧʝʨʰʦʾ ʢʘʪʝʛʦʨʽʾ. ɺ ʷʢʦʩʪʽ ʩʠʩʪʝʤʠ ʨʦʟʛʣʷʥʝʤʦ ʨʦʙʦʪʫ ʙʝʟʢʦʥʪʘʢʪʥʦʛʦ 

ʩʠʥʭʨʦʥʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ (ɹʉɻ) ʟ ʪʠʨʠʩʪʦʨʥʠʤ ʨʝʛʫʣʷʪʦʨʦʤ ʥʘʧʨʫʛʠ (ʊʈʅ). 

ʈʝʛʫʣʶʚʘʥʥʷ ʥʘʧʨʫʛʠ ɹʉɻ ʟʜʽʡʩʥʶʻʪʴʩʷ, ʷʢ ʚʽʜʦʤʦ, ʚʧʣʠʚʦʤ ʥʘ ʩʪʨʫʤ 

ʟʙʫʜʞʝʥʥʷ ʟʙʫʜʥʠʢʘ (ɿ) ʰʣʷʭʦʤ ʬʘʟʦʚʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʪʠʨʠʩʪʦʨʘʤʠ, ʷʢʽ, 

ʙʫʜʫʯʠ ʚʢʣʶʯʝʥʠʤʠ ʚ ʢʦʣʦ ʩʠʥʫʩʦʾʜʘʣʴʥʦʾ ʥʘʧʨʫʛʠ, ʧʝʨʽʦʜʠʯʥʦ ʚʤʠʢʘʶʪʴʩʷ 

ʢʦʨʦʪʢʦʯʘʩʥʠʤʠ ʢʝʨʫʶʯʠʤʠ ʽʤʧʫʣʴʩʘʤʠ, ʩʠʥʭʨʦʥʽʟʦʚʘʥʠʤʠ ʟ ʥʘʧʨʫʛʦʶ 

ʞʠʚʣʝʥʥʷ. ɼʣʷ ʦʮʽʥʢʠ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʘ 

ʩʘʤʝ ʚʠʷʚʣʝʥʥʷ ʚʧʣʠʚʫ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ ʨʝʛʫʣʶʚʘʥʥʷ ʥʘ ʾʾ 

ʩʪʽʡʢʽʩʪʴ, ʚʠʟʥʘʯʝʥʥʷ ʦʙʣʘʩʪʽ ʤʦʞʣʠʚʠʭ ʟʥʘʯʝʥʴ ʾʾ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʫ ʷʢʽʩʪʴ ʧʝʨʝʭʽʜʥʠʭ ʧʨʦʮʝʩʽʚ, ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ 

ʝʣʝʢʪʨʠʯʥʦʾ ʩʭʝʤʠ ʩʠʩʪʝʤʠ ɹʉɻ ʟ ʊʈʅ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʙʦʪʠ, 

ʢʦʥʩʪʨʫʢʮʽʾ ʩʠʥʭʨʦʥʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʪʘ ʧʨʠʥʮʠʧʦʤ ʜʽʾ ʪʠʨʠʩʪʦʨʥʦʛʦ 

ʨʝʛʫʣʷʪʦʨʘ ʥʘʧʨʫʛʠ, ʷʢʫ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 2.11. 

 

ʊʈʅ

ʆɿɿ

ɿ

ʆɿɻ

G Zʥ

Uʟ

 

ʈʠʩʫʥʦʢ 2.11 - ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʨʝʛʫʣʶʚʘʥʥʷ ʥʘʧʨʫʛʠ ʙʝʟʢʦʥʪʘʢʪʥʦʛʦ 

ʩʠʥʭʨʦʥʥʦʛʦ ʛʝʥʝʨʘʪʦʨʫ ʟ ʪʠʨʠʩʪʦʨʥʠʤ ʨʝʛʫʣʷʪʦʨʦʤ 
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ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʤʦʜʝʣʶʚʘʥʥʷ ʟʽʙʨʘʥʦ ʧʨʠʥʮʠʧʦʚʫ ʩʭʝʤʫ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʥʘʧʨʫʛʠ ɹʉɻ ʟ ʊʈʅ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʪʠʨʠʩʪʦʨʥʦʛʦ ʨʝʛʫʣʷʪʦʨʘ ʥʘʧʨʫʛʠ (ʊʈʅ), ʦʙʤʦʪʢʠ ʟʙʫʜʞʝʥʥʷ ʟʙʫʜʥʠʢʘ (ʆɿɿ), 

ʟʙʫʜʥʠʢ (ɿ), ʦʙʤʦʪʢʠ ʟʙʫʜʞʝʥʥʷ ʛʝʥʝʨʘʪʦʨʘ (ʆɿɻ), ʛʝʥʝʨʘʪʦʨʘ (G) ʪʘ 

ʥʘʚʘʥʪʘʞʝʥʥʷ (Zʥ ). 

ʆʩʥʦʚʥʠʤʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦ- ʥʝʦʙʭʽʜʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ (ʌʅɽ) ʩʭʝʤʠ ʻ : 

ï ʦʙ'ʻʢʪ ʫʧʨʘʚʣʽʥʥʷ ï ʙʝʟʢʦʥʪʘʢʪʥʠʡ ʪʨʠʬʘʟʥʠʡ ʩʠʥʭʨʦʥʥʠʡ ʛʝʥʝʨʘʪʦʨ 

(G), 

ï ʚʠʤʽʨʶʚʘʣʴʥʦ-ʧʝʨʝʪʚʦʨʶʚʘʣʴʥʠʡ ʝʣʝʤʝʥʪ ï ʪʠʨʠʩʪʦʨʥʠʡ ʨʝʛʫʣʷʪʦʨ 

ʥʘʧʨʫʛʠ (ʊʈʅ), 

ï ʚʠʢʦʥʘʚʯʠʡ ʝʣʝʤʝʥʪ ï (ʆɿɿ + ɿ) ʽ ʪʨʠʬʘʟʥʠʡ ʚʠʧʨʷʤʣʷʯ, 

ï ʨʝʛʫʣʶʶʯʠʡ ʦʨʛʘʥ ï ʦʙʤʦʪʢʘ ʟʙʫʜʞʝʥʥʷ ʛʝʥʝʨʘʪʦʨʘ (ʆɿɻ), 

ï ʟʦʚʥʽʰʥʽʡ ʚʧʣʠʚ ï ʥʘʚʘʥʪʘʞʝʥʥʷ (Zʥ). 

ʅʘ ʦʩʥʦʚʽ ʚʠʟʥʘʯʝʥʠʭ ʥʝʦʙʭʽʜʥʠʭ ʝʣʝʤʝʥʪʽʚ ʩʢʣʘʜʝʤʦ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʮʽʦʥʘʣʴʥʫ ʩʭʝʤʫ ɹʉɻ ʟ ʊʈʅ (ʨʠʩ.2.12). 

 

ɺʠʤ.ʝʣ.
ʇʝʨʝʪʚ.

ʝʣ.

)(ɺʀʍʨU

ɺʠʢʦʥʘʚ

ʯ.ʝʣ

)(ɿ ʨɽ

ʆʋ

-

)(ɿɿʨU

)(E ʨU

ʟʨ ɽʢÖ=d

+
ʅKR

)(ɺʀʍʨU

ʈʠʩʫʥʦʢ 2.12 - ʉʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ ʙʝʟʢʦʥʪʘʢʪʥʦʛʦ 

ʩʠʥʭʨʦʥʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʟ ʪʠʨʠʩʪʦʨʥʠʤ ʨʝʛʫʣʷʪʦʨʦʤ ʥʘʧʨʫʛʠ 

 

ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʥʘ ʩʠʩʪʝʤʘ ʻ ʩʠʩʪʝʤʦʶ ʩʪʘʙʽʣʽʟʘʮʽʾ, ʘ ʥʝ 

ʚʽʜʩʣʽʜʢʦʚʫʶʯʦʶ ʩʠʩʪʝʤʦʶ, ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʧʨʦʧʦʨʮʽʡʥʠʡ ʟʘʢʦʥ 

ʫʧʨʘʚʣʽʥʥʷ: 

ʟʨ ɽʢÖ=d
,
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ʜʝ ʢʨ ï ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ ʨʝʛʫʣʷʪʦʨʘ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʤʽʥʽʤʘʣʴʥʠʡ 

ʯʘʩ ʪʨʠʚʘʣʦʩʪʽ ʧʝʨʝʭʽʜʥʦʛʦ ʧʨʦʮʝʩʫ ʧʨʠ ʦʙʤʝʞʝʥʥʷʭ ʧʦ ʧʝʨʝʨʝʛʫʣʶʚʘʥʥʶ 

ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʠʟʴʢʦʾ ʜʠʥʘʤʽʯʥʦʾ ʧʦʤʠʣʢʠ; 

ɽʟ ï ʟʥʘʯʝʥʥʷ ʬʘʟʥʦʾ ɽʈʉ ʟʙʫʜʥʠʢʘ 

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʩʢʣʘʜʘʶʪʴʩʷ ʨʽʚʥʷʥʥʷ 

ʃʘʛʨʘʥʞʘ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ, ʷʢʽ ʣʽʥʝʘʨʽʟʫʶʪʴʩʷ. ɼʣʷ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ 

ʩʠʩʪʝʤʠ, ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʃʘʧʣʘʩʘ ʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʧʝʨʝʜʘʚʘʣʴʥʠʭ ʬʫʥʢʮʽʡ (ʇʌ) ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ: 

ï ʇʌ ʊʈʅ:
1)(

)(
)(

TPH

TPH

ʚʠʭ

ʟʟ

ʊʈʅ
+

==
pT

k

ʨU

ʨU
ʨW ; 

ï ʇʌ ʢʦʣʘ ʦʙʤʦʪʢʠ ʟʙʫʜʞʝʥʥʷ ʟʙʫʜʥʠʢʘ: () ʟʟ
ʟʟ

ʟʟ 1

k
W s

T s
=

+
 

ï ʇʌ ʢʦʣʘ ʦʙʤʦʪʢʠ ʟʙʫʜʞʝʥʥʷ ʛʝʥʝʨʘʪʦʨʫ: () ʟʛ
ʟʛ

ʟʛ 1

k
W s

T s
=

+
 

ʆʪʨʠʤʘʥʽ ʇʌ ʟʚʦʜʠʤʦ ʜʦ ʩʪʨʫʢʪʫʨʥʦ-ʣʘʥʢʦʚʦʾ ʩʭʝʤʠ ʉɸʈ (ʨʠʩ.2.14): 

 

1ʊʈʅ
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ɿɿ

+ʨʊ
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)(ɿ ʨɽ

ɺʀʇK
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ɿɻ

+ʨʊ

k
ʗɻK
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)(ɿ ʨU )(ɺʀʍʨU

)(ɿɻʨU )(ɿɻʨI

 

ʈʠʩʫʥʦʢ 2.13 ð ʉʪʨʫʢʪʫʨʥʦ-ʣʘʥʢʦʚʘ ʩʭʝʤʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ 

ʥʘʧʨʫʛʠ ʙʝʟʢʦʥʪʘʢʪʥʦʛʦ ʩʠʥʭʨʦʥʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʟ ʪʠʨʠʩʪʦʨʥʠʤ ʨʝʛʫʣʷʪʦʨʦʤ 

ʥʘʧʨʫʛʠ 

 

ʅʘ ʨʠʩ. 2.13 ʚʠʢʦʨʠʩʪʘʥʦ ʪʘʢʽ ʫʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ: 

ï kʚʠʧ ï ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ ʚʠʧʨʷʤʣʷʯʘ, 

ï kʷʛ ï ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ ʢʦʣʘ ʷʢʦʨʷ ʛʝʥʝʨʘʪʦʨʘ, 
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ï kʚʝ ï ʝʢʚʽʚʘʣʝʥʪʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʧ̔ ʜʩʠʣʝʥʥʷ ʥʝʣʽʥʽʡʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʟʙʫʜʥʠʢʘ ʧʨʠ ʭʦʣʦʩʪʦʤʫ ʭʦʜ̔ ʜʣʷ ʦʙʨʘʥʦʛʦ ʨʝʞʠʤʫ ʩʪʘʙʽʣʽʟʘʮʽʾ, 

ï kʥ ï ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ ʚ ʢʦʣʽ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʪʨʘʥʩʬʦʨʤʘʪʦʨ 

ʩʪʨʫʤʫ). 

ï Tʊʈʅ ï ʧʦʩʪʽʡʥʘ ʯʘʩʫ ʊʈʅ;  

ï kʊʈʅ ï ʢʦʝʬʽʮʽʻʥʪ ʧʽʜʩʠʣʝʥʥʷ ʊʈʅ; 

ï Uʟʟ ï ʥʘʧʨʫʛʘ ʟʙʫʜʞʝʥʥʷ ʟʙʫʜʥʠʢʘ; 

ï Uʟ (ʨ) ï ʟʘʜʘʥʝ ʟʥʘʯʝʥʥʷ ʥʘʧʨʫʛʠ; 

ï ʟʟk ï ʢʦʝʬʽʮʽʻʥʪ ʧʽʜʩʠʣʝʥʥʷ ʦʙʤʦʪʢʠ ʟʙʫʜʞʝʥʥʷ ʟʙʫʜʥʠʢʘ;  

ï ʟʟT  ï ʧʦʩʪʽʡʥʘ ʯʘʩʫ ʦʙʤʦʪʢʠ ʟʙʫʜʞʝʥʥʷ ʟʙʫʜʥʠʢʘ; 

ï ʟʛk  ï ʢʦʝʬʽʮʽʻʥʪ ʧʽʜʩʠʣʝʥʥʷ ʦʙʤʦʪʢʠ ʟʙʫʜʞʝʥʥʷ ʛʝʥʝʨʘʪʦʨʫ;  

ï ʟʛT  ï ʧʦʩʪʽʡʥʘ ʯʘʩʫ ʦʙʤʦʪʢʠ ʟʙʫʜʞʝʥʥʷ ʛʝʥʝʨʘʪʦʨʫ. 

ɼʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʚʚʦʜʠʤʦ ʥʘʩʪʫʧʥʽ ʧʦʟʥʘʯʝʥʥʷ: ʚʠʧ 4K k=
 ï ʢʦʝʬʽʮʽʻʥʪ 

ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ ʚʠʧʨʷʤʣʷʯʘ, ʷʛ 5K k=  ï ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ ʣʘʥʮʶʛʘ 

ʷʢʦʨʷ ʛʝʥʝʨʘʪʦʨʘ, BE 6K k=  ï ʝʢʚʽʚʘʣʝʥʪʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʧ̔ ʜʩʠʣʝʥʥʷ ʥʝʣʽʥʽʡʥʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʙʫʜʥʠʢʘ ʥʘ ʭʦʣʦʩʪʦʤʫ ʭʦʜʫ ʜʣʷ ʦʙʝʨʥʝʥʦʛʦ ʨʝʞʠʤʫ 

ʩʪʘʙʽʣʽʟʘʮʽʾ, ʥ 7K k=  ï ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ ʚ ʢʦʣʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʪʨʥ 1 ʪʨʥ 1 ʟʟ 2 ʟʟ 2 ʟʛ 3 ʟʛ 3, ; , ; , .k k T T k k T T k k T T= = = = = = 

ɼʣʷ ʨʦʟʽʤʢʥʫʪʦʛʦ ʢʦʥʪʫʨʫ ʫʧʨʘʚʣʽʥʥʷ- ʇʌ ʤʘʻ ʪʘʢʠʡ ʚʠʛʣʷʜ: 
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ɺʚʝʜʝʤʦ ʧʦʟʥʘʯʝʥʥʷ:  
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,654321 Kkkkkkk = ʪʦ 
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ʇʌ ʟʘʤʢʥʫʪʦ ʾʩʠʩʪʝʤʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʜʘʥʦʾ ʥʘʧʨʫʛʠ Uʟ  ʤʘʻ ʪʘʢʠʡ ʚʠʜ: 
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(2.5) 

 

ʇʌ ʟʘʤʢʥʫʪʦʾ ʩʠʩʪʝʤʠ ʟʘ ʥʘʚʘʥʪʘʞʝʥʥʷʤ R ʤʘʻ ʪʘʢʠʡ  ʚʠʜ: 
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s)( 321ʚʠʭU

R
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s
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ʜʝ -+=+=D KsQsWs )()(1  ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʠʡ ʧʦʣʽʥʦʤ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʯʥʠʡ ʧʦʣʽʥʦʤ ʟʘʤʢʥʫʪʦʾ ʩʠʩʪʝʤʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ ()1 0W s+ =
 

 

                  () ( ) ( )3 2

1 2 3 1 2 1 3 2 3 1 2 3 1 0s TT T s TT TT T T s T T T s KD = + + + + + + + + =
.
                   (2.7) 

ʗʢʱʦ ʚʨʘʭʫʚʘʪʠ, ʱʦ
ʨ ʛK K K= , ʜʝ 

ʨ 1 2 4 6var,K k k k k= = ʛ 3 5constK k k= = , ʪʦ ʯʠʤ 

ʙʽʣʴʰʝ
ʨK , ʪʠʤ ʪʦʯʥʽʰʝ ʨʦʙʦʪʘ ʩʠʩʪʝʤʠ ʚ ʩʪʘʣʦʤʫ ʨʝʞʠʤʽ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ 

ʟʤʝʥʰʫʻʪʴʩʷ ʟʘʧʘʩ ʩʪʽʡʢʦʩʪʽ, ʪʦʙʪʦ ʧʦʛʽʨʰʫʶʪʴʩʷ ʜʠʥʘʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. 
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ɼʣʷ ʦʮʽʥʢʠ ʜʠʥʘʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʠʩʪʝʤʠ ʜʦʮʽʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʝʪʦʜ ʩʪʘʥʜʘʨʪʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ [26] ʜʣʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

(2.7). 

ʅʦʨʤʫʻʤʦ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʝ ʨʽʚʥʷʥʥʷ (2.6), ʜʣʷ ʮʴʦʛʦ ʜʽʣʠʤʦ ʚʩʽ 

ʢʦʝʬʽʮʽʻʥʪʠ ʥʘ ʚʽʣʴʥʠʡ ʜʦʜʘʥʦʢ ʽ ʚʚʦʜʠʤʦ ʥʦʚʫ ʟʤʽʥʥʫ ʪʘʢ, ʱʦʙ ʢʦʝʬʽʮʽʻʥʪ 

ʧʨʠ ʩʪʘʨʰʦʤʫ ʟʘ ʩʪʫʧʝʥʝʤ ʜʦʜʘʥʢʫ ʩʪʘʚ ʨʽʚʥʠʤ ʦʜʠʥʠʮʽ. ɺ ʨʝʟʫʣʴʪʘʪʽ 

ʦʪʨʠʤʫʻʤʦ ʚʠʨʘʟ (2.8): 

 

3 2

2 1 1 0p A p A p+ + + = (2.8) 

 

ʜʝ 2
2

23
3 0

a
A

a a
= , 1

1
23

3 0

a
A

a a
=

 

3
3

0

a
p s

a
=

.

 

ɿ ʚʠʨʘʟʫ (2.7) ʤʘʻʤʦ: 0 1a K= +, ( )1 1 2 3a T T T= + +, ( )2 1 2 1 3 2 3a TT TT T T= + + , 

3 1 2 3a TT T= , 0
3

0

3

a

a
w= - ʧʘʨʘʤʝʪʨʠ ʨʦʟʤʽʱʝʥʥʷ ʢʦʨʝʥʽʚ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʦʛʦ 

ʨʽʚʥʷʥʥʷ. 

ɿʛʽʜʥʦ [128], ʩʠʩʪʝʤʘ ʪʨʝʪʴʦʛʦ ʧʦʨʷʜʢʫ ʤʘʻ ʥʘʩʪʫʧʥʽ ʦʧʪʠʤʘʣʴʥʽ 

ʧʘʨʘʤʝʪʨʠ: ʧʨʠ 1 2 3A A= = ʩʠʩʪʝʤʘ ʤʘʻ ʧʝʨʝʨʝʛʫʣʶʚʘʥʥʷ5%s= , ʥʦʨʤʦʚʘʥʠʡ 

ʯʘʩ ʧʝʨʝʭʽʜʥʦʛʦ ʧʨʦʮʝʩʩʫʧ 6t= , ʘ ʨʝʘʣʴʥʠʡ ʯʘʩ ʧʝʨʝʭʽʜʥʦʛʦ ʧʨʦʮʝʩʫ
ʧ

ʧ

0

t
t

w
= . 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʚôʷʟʢʫ ʩʠʩʪʝʤʠ ʚʠʟʥʘʯʠʤʦ ʧʘʨʘʤʝʪʨʠ 

ʨʝʛʫʣʷʪʦʨʘ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʪʘʥʜʘʨʪʥʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʽ ʟʘʜʘʥʠʡ ʯʘʩ 

ʧʝʨʝʭʽʜʥʦʛʦ ʧʨʦʮʝʩʩʫ. 

ɿʘʜʘʥʽ ʧʘʨʘʤʝʪʨʠ:ʛ 3 5 30.05, 0.4ʩk k k T= = = , 6=ʧt  (
ʧ

2t c= , 1

0 3cw -= ). 

ʐʫʢʘʥʽ ʧʘʨʘʤʝʪʨʠ: 
1 2 ʨ 1 2 4 6, ,T T k k k k k= . 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʦʙʯʠʩʣʝʥʴ ʚ Mathcad ʧʦʟʥʘʯʠʤʦ T1=x1, T2=x2, kp=x3 ʽ 

ʦʪʨʠʤʘʻʤʦ ʩʠʩʪʝʤʫ ʟ ʪʨʴʦʭ ʨʽʚʥʷʥʴ ʟ ʪʨʴʦʤʘ ʥʝʚʽʜʦʤʠʤʠ:  
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( )

( )( ) ( )( )
3

2 2
3 3

1 2 0.4 1 2 1 2 0.4 7.75 3 1
3, 3, 3.

0.4 1 27.75 3 1 0.4 1 2 7.75 3 1 0.4 1 2

x x x x x x x

x xx x x x x x

Ö + Ö + + + Ö +
= = =

Ö ÖÖ + Ö Ö Ö Ö + Ö Ö Ö

(2.9) 

 

ʈʦʟʚôʷʟʫʻʤʦ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ (2.9) ʚ Mathcad. 

1. ʇʦʯʘʪʢʦʚʽ ʫʤʦʚʠ: x1=0.1, x2=0.1, x3=0. 

ʇʽʜʙʽʨ ʧʘʨʘʤʝʪʨʽʚ ʩʠʩʪʝʤʠ ʦʙʨʘʥʦ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʨʦʟʚôʷʟʢʫ ʟʘʜʘʯʽ ʜʣʷ ʦʙʤʝʞʝʥʴ ʧʦ ʧʝʨʝʨʝʛʫʣʶʚʘʥʥʶ.  

2. ʉʠʩʪʝʤʘ ʨʽʚʥʷʥʴ: 

 

 

 

 

 

 

3. ʈʽhʝʥʥ:̫ 

 

ɿʘ ʦʪʨʠʤʘʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ: T1=0.307, T2=0.307, k=0.289 ʤʦʞʥʘ ʦʙʨʘʪʠ 

ʚʽʜʧʦʚʽʜʥʠʡ ʪʠʨʠʩʪʦʨʥʠʡ ʨʝʛʫʣʷʪʦʨ ʥʘʧʨʫʛʠ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʟʤʝʥʰʠʪʠ ʯʘʩ 

ʟʘʧʫʩʢʫ ʨʝʟʝʨʚʥʦʛʦ ʜʞʝʨʝʣʘ ʚ ʨʘʟʽ ʘʚʘʨʽʾ ʧʨʦʤʠʩʣʦʚʦʾ ʤʝʨʝʞ̔ . 

4.ɺʠʢʦʥʘʻʤʦ ʧʝʨʝʚʽʨʢʫ ʦʪʨʠʤʘʥʠʭ ʟʥʘʯʝʥʴ: 

 

Given

x1 x2+ 0.4+( )

3

.05x3Ö 1+( )
2

0.4x1Ö x2Ö( )Ö

3

3
.05x3Ö 1+( )

0.4x1Ö x2Ö( )
3

x1x2Ö 0.4 x1 x2+( )Ö+[ ]

3

0.05x3Ö 1+( ) 0.4x1Ö x2Ö( )
2

Ö

3

Minerr x1 x2, x3, ( )

0.307

0.307

0.289

å
æ
æ
ç

õ
ö
ö
÷

=
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ɼʣʷ ʦʮʽʥʢʠ ʜʠʥʘʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʠʩʪʝʤʠ ʪʘ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ 

ʟʨʦʙʠʤʦ ʾʾ ʽʤʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʩʠʩʪʝʤʽ ʄʘʪʣʘʙ (ʨʠʩ. 2.14, 2.15).  

- ʩʠʩʪʝʤʘ ʨʝʛʫʣʶʚʘʥʥʷ ʥʘʧʨʫʛʠ ʜʦ ʢʦʨʝʢʮʽʾ ʜʣʷ ʬʫʥʢʮʽʾ:  

 

14.102910

1
)(

23 +++
=

sss
sW

 

 

 

ʈʠʩʫʥʦʢ 2.14 ð ɻʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʜʠʥʘʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʩʪʝʤ ʜʦ ʢʦʨʝʢʮʽʾ 

 

ð ʩʠʩʪʝʤʘ ʨʝʛʫʣʶʚʘʥʥʷ ʥʘʧʨʫʛʠ ʧʽʩʣʷ ʢʦʨʝʢʮʽʾ ʜʣʷ ʬʫʥʢʮʽʾ:  

156.22.3

1
)(

23 +++
=

sss
sW

 

x1x2Ö 0.4 x1 x2+( )Ö+[ ]

3

.05x3Ö 1+( ) 0.4x1Ö x2Ö( )
2

Ö

3.008=

x1 x2+ 0.4+( )

3

.05x3Ö 1+( )
2

0.4x1Ö x2Ö( )Ö

2.995=

.05x3Ö 1+( )

0.4x1Ö x2Ö( )

è
é
ê

ø
ù
ú

26.909=
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ʈʠʩʫʥʦʢ 2.15 ð ɻʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʜʠʥʘʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʩʪʝʤ ʧʽʩʣʷ ʢʦʨʝʢʮʽʾ 

 

ʆʪʞʝ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʨʝʛʫʣʷʪʦʨʘ 

ʥʘʧʨʫʛʠ ʜʣʷ ʘʚʘʨʽʡʥʦʛʦ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ ʩʠʩʪʝʤʠ ɹʉɻ ʟ ʊʈʅ ʪʨʠʚʘʣʽʩʪʴ 

ʧʝʨʝʭʽʜʥʦʛʦ ʧʨʦʮʝʩʫ ʨʝʛʫʣʶʚʘʥʥʷ ʚʠʭʽʜʥʦʾ ʥʘʧʨʫʛʠ ʚ ʜʦʧʫʩʪʠʤʠʭ ʤʝʞʘʭ 

ʟʤʝʥʰʠʣʘʩʴ ʤʘʡʞʝ ʫ 7 ʨʘʟʽʚ (ʟ 35 ʩ ʜʦ 5,5 ʩ). ʅʘ ʧʨʘʢʪʠʮʽ ʮʝ ʤʦʞʝ ʙʫʪʠ 

ʜʦʩʷʛʥʫʪʦ ʰʣʷʭʦʤ ʚʠʙʦʨʽʚ ʧʘʨʘʤʝʪʨʽʚ ʪʠʨʠʩʪʦʨʥʦʛʦ ʨʝʛʫʣʷʪʦʨʘ ʥʘʧʨʫʛʠ.   

ʇʨʦʚʝʜʝʤʦ ʘʥʘʣʽʟ ʚʧʣʠʚʫ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʠʭʽʜʥʠʡ ʩʠʛʥʘʣ 

ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʨʝʞʠʤʫ ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʚʠʤʦʛ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʩʪʘʪʠʟʤʫ. 

ʇʨʠ ʦʮʽʥʮʽ ʩʪʘʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ 

ʫʧʨʘʚʣʽʥʥʷ (ʉɸʋ) ʧʦʪʨʽʙʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʟʘʜʘʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʩʪʘʪʠʟʤʫ ʧʦ 

ʚʧʣʠʚʫ ʟʙʫʨʝʥʥʷ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʠʪʠ ʧʦʤʠʣʢʫ ʚʽʜʪʚʦʨʝʥʥʷ ʟʘʜʘʥʦʛʦ ʚʧʣʠʚʫ. 

ʂʦʝʬʽʮʽʻʥʪ ʩʪʘʪʠʟʤʫ ʟʘʤʢʥʫʪʦʾ ʉɸʋ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʪʘʪʠʯʥʫ ʧʦʭʠʙʢʫ, 

ʦʙʫʤʦʚʣʝʥʫ ʚʧʣʠʚʦʤ ʟʙʫʨʶʶʯʦʾ ʜʽʾ.   

ʊʦʯʥʽʩʪʴ ʨʝʛʫʣʶʚʘʥʥʷ ʥʘʧʨʫʛʠ ʧʨʠ ʟʤʽʥʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪʦʤ ʩʪʘʪʠʟʤʫ ʩʠʩʪʝʤʠ ʟʘ ʇʌ: 

 

()ʚʠʭ 7
ʜʦʧ0 1

U

R s

k
s

K
c c

=
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ʜʝ …̅ ̏Ȣ̐ ð ʩʪʘʪʠʯʥʘ ʧʦʭʠʙʢʘ. 
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ɿʨʦʙʠʤʦ ʩʪʘʪʠʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʩʠʩʪʝʤʠ - ʢʦʝʬʽʮʽʻʥʪʘ k7 ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʤʦʚʠ  ɢ
ʜʦʧ

=0.03. 

 

 

 

ʆʪʞʝ, ʜʣʷ ʜʦʪʨʠʤʘʥʥʷ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʩʪʘʪʠʟʤʫ ɢ
ʜʦʧ

=0.03 

ʥʝʦʙʭʽʜʥʦ ʦʙʠʨʘʪʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʩʪʨʫʤʫ ʚ ʢʦʣʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽʟ ʟʥʘʯʝʥʥʷʤ 

ʢʦʝʬʽʮʽʻʥʪʫ ʪʨʘʥʩʬʦʨʤʘʮʽʾ:  

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʩʠʩʪʝʤʠ ɹʉɻ ʟ ʊʈʅ ʜʦʟʚʦʣʠʚ 

ʚʠʟʥʘʯʠʪʠ ʥʝʦʙʭʽʜʥʽ ʧʘʨʘʤʝʪʨʠ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʟʤʝʥʰʠʪʠ 

ʯʘʩ ʧʝʨʝʭʽʜʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʟʘʙʝʟʧʝʯʠʪʴ ʤʽʥʽʤʘʣʴʥʫ ʩʪʘʪʠʯʥʫ ʧʦʤʠʣʢʫ ʧʨʠ 

ʚʧʣʠʚʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʠʩʪʝʤʫ ʨʝʛʫʣʶʚʘʥʥʷ ʥʘʧʨʫʛʠ. 

 

2.4 ɺʠʩʥʦʚʢʠ ʧʦ ʨʦʟʜʽʣʫ 2 

 

1. ʆʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʷʢʽʩʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʘʝʨʦʧʦʨʪʫ ʻ ʥʘʜʽʡʥʝ ʞʠʚʣʝʥʥʷ ʡʦʛʦ ʩʧʦʞʠʚʘʯʽʚ 

ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʚʠʤʦʛ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʜʣʷ ʯʦʛʦ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʽʚ ʟ ʈʇʅ (ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʩʥʫʶʯʠʭ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʽʚ ʟ ʇɹɿ). ɿ ʤʝʪʦʶ ʚʯʘʩʥʦʛʦ ʪʘ ʤʠʪʪʻʚʦʛʦ ʧʝʨʝʭʦʜʫ ʥʘ 

ʨʝʟʝʨʚʥʝ (ʘʚʘʨʽʡʥʝ) ʜʞʝʨʝʣʦ ʞʠʚʣʝʥʥʷ ʧʨʠ ʚʽʜʤʦʚʽ ʦʩʥʦʚʥʦʛʦ  ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʤʝʪʦʜ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʪʘʥʫ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ 

ʦʩʦʙʣʠʚʦʾ ʛʨʫʧʠ ʧʝʨʰʦʾ ʢʘʪʝʛʦʨʽʾ . 

2. ɺʧʝʨʰʝ ʨʦʟʨʦʙʣʝʥʘ ʤʦʜʝʣ ɹçʙʝʟʢʦʥʪʘʢʪʥʠʡ ʩʠʥʭʨʦʥʥʠʡ ʛʝʥʝʨʘʪʦʨ ʟ 

ʥʘʢʦʧʠʯʫʚʘʯʝʤ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ ʟ ʟʦʚʥʽʰʥʽʤ ʨʦʪʦʨʦʤ ï ʪʠʨʠʩʪʦʨʥʠʡ 

ʨʝʛʫʣʷʪʦʨ ʥʘʧʨʫʛʠèè ʜʣʷ ʩʧʦʞʠʚʘʯʽʚ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʧʝʨʰʦʾ  ʢʘʪʝʛʦʨʽʾ ʪʘ 

ʦʩʦʙʣʠʚʦʾ ʛʨʫʧʠ ʧʝʨʰʦʾ ʢʘʪʝʛʦʨʽʾ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʤʽʥʽʤʽʟʫʚʘʪʠ ʧʝʨʝʨʚʫ 

ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʧʨʠ ʚʽʜʤʦʚʽ ʦʩʥʦʚʥʦʛʦ ʜʞʝʨʝʣʘ. ɺʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 

k
7

0.03 1 .05x3Ö+( )Ö:= k
7

0.03=

k
7
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ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ çʙʝʟʢʦʥʪʘʢʪʥʠʡ ʩʠʥʭʨʦʥʥʠʡ ʛʝʥʝʨʘʪʦʨ ï ʪʠʨʠʩʪʦʨʥʠʡ 

ʨʝʛʫʣʷʪʦʨ ʥʘʧʨʫʛʠè ʜʦʟʚʦʣʠʣʦ ʤʘʡʞʝ ʚ 7 ʨʘʟʽʚ ʟʤʝʥʰʠʪʠ ʯʘʩ ʧʝʨʝʭʽʜʥʦʛʦ 

ʧʨʦʮʝʩʫ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʤʽʥʽʤʘʣʴʥʫ ʩʪʘʪʠʯʥʫ ʧʦʭʠʙʢʫ ʧʨʠ ʚʧʣʠʚʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʠʩʪʝʤʫ ʨʝʛʫʣʶʚʘʥʥʷ. (ʆʪʨʠʤʘʥʦ ʧʘʪʝʥʪ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ 

ˉ94252. ɸʚʘʨʽʡʥʠʡ ʛʝʥʝʨʘʪʦʨʥʠʡ ʘʛʨʝʛʘʪ ʄʇʂ ʅʆ2ʂ 16/00.; ʋʢʨʘʾʥʘ). 

3. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ ççʙʝʟʢʦʥʪʘʢʪʥʠʡ ʩʠʥʭʨʦʥʥʠʡ ʛʝʥʝʨʘʪʦʨ ï 

ʪʠʨʠʩʪʦʨʥʠʡ ʨʝʛʫʣʷʪʦʨ ʥʘʧʨʫʛʠè ï ʜʠʟʝʣʴ - ʛʝʥʝʨʘʪʦʨ ʟ ʟʦʚʥʽʰʥʽʤ ʨʦʪʦʨʦʤè 

ʷʢ ʨʝʟʝʨʚʥʦʛʦ ʜʞʝʨʝʣʘ ʜʦʟʚʦʣʠʪʴ ʧʨʘʢʪʠʯʥʦ ʤʠʪʪʻʚʦ ʧʽʜʢʣʶʯʠʪʠ ʩʧʦʞʠʚʘʯʽ 

ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʟ ʦʩʥʦʚʥʦʛʦ ʜʞʝʨʝʣʘ ʥʘ ʘʚʘʨʽʡʥʝ, ʱʦ ʚ ʫʤʦʚʘʭ ʨʦʙʦʪʠ 

ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʘʝʨʦʧʦʨʪʫ (ʥʘʧʨʠʢʣʘʜ ʩʚʽʪʣʦʩʠʛʥʘʣʴʥʘ ʩʠʩʪʝʤʘ 

ʧʦʩʘʜʢʠ) ʧʨʠ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʧʦʛʦʜʥʠʭ ʫʤʦʚʘʭ ʜʦʟʚʦʣʠʪʴ ʫʥʠʢʥʫʪʠ ʘʚʘʨʽʡʥʠʭ 

ʪʘ ʢʘʪʘʩʪʨʦʬʽʯʥʠʭ ʩʠʪʫʘʮʽʡ.  

ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʜʘʥʦʛʦ ʨʦʟʜʽʣʫ ʦʧʫʙʣʽʢʦʚʘʥʽ ʘʚʪʦʨʦʤ ʚ [103]  
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ʈʆɿɼɯʃ 3 

 

ʄɽʊʆɼʀ ʇɯɼɺʀʑɽʅʅʗ ɽʅɽʈɻʆɽʌɽʂʊʀɺʅʆʉʊɯ 

ɽʃɽʂʊʈʆʊɽʍʅɯʏʅʀʍ ʂʆʄʇʃɽʂʉɯɺ ɸɽʈʆʇʆʈʊʋ 

 

 

3.1 ɺʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʫ ʥʦʨʤʫʚʘʥʥʷ ʧʠʪʦʤʠʭ ʚʠʪʨʘʪ 

ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʘʝʨʦʧʦʨʪʫ  

 

3.1.1 ʆʮʽʥʢʘ ʷʢʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʥʦʨʤʫʚʘʥʥʷ ʧʠʪʦʤʠʭ 

ʚʠʪʨʘʪ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʚ ʘʝʨʦʧʦʨʪʘʭ 

ɽʬʝʢʪʠʚʥʝ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʱʦʜʦ ʷʢʽʩʥʦʾ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ 

ʥʦʨʤʫʚʘʥʥʷ ʧʠʪʦʤʠʭ ʚʠʪʨʘʪ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʙʩʷʛʫ 

ʦʪʨʠʤʘʥʦʾ ʪʘ ʦʙʨʦʙʣʝʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʜʽʷʣʴʥʦʩʪʽ ʘʝʨʦʧʦʨʪʫ. ɺʦʜʥʦʯʘʩ 

ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ, ʟʙʽʣʴʰʫʻ ʨʦʟʤʽʨʥʽʩʪʴ ʟʘʜʘʯʽ ʪʘ ʩʪʚʦʨʶʻ 

ʪʨʫʜʥʦʱʽ ʱʦʜʦ ʦʧʝʨʘʪʠʚʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʪʘ ʷʢʽʩʥʦʛʦ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

ɺʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʥʝ ʟʘʚʞʜʠ ʻ ʣʽʥʽʡʥʠʤ ʧʨʦʮʝʩʦʤ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ 

ʣʦʛʽʯʥʠʤ ʟʘʢʦʥʘʤ. ɼʣʷ ʾʭ ʚʠʨʽʰʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʨʽʟʥʽ ʤʝʪʦʜʠ ʚ 

ʪ.ʯ. ʤʝʪʦʜ ʮʽʣʴʦʚʠʭ ʛʨʫʧ, ʘʥʘʣʽʟ ʩʠʣ, ʜʽʘʛʨʘʤʘ ɯʩʽʢʘʚʘ, ʘʥʘʣʽʟ ʇʘʨʝʪʦ, ʤʝʪʦʜ 

ʩʫʢʫʧʥʦʾ ʩʫʤʠ [11].  

ʆʜʠʥ ʽʟ ʙʘʟʦʚʠʭ ʧʨʠʥʮʠʧʽʚ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʻ ʩʭʝʤʘ ɯʩʽʢʘʚʘ, ʷʢʘ 

ʜʦʟʚʦʣʷʻ ʬʦʨʤʘʣʽʟʫʚʘʪʠ ʪʘ ʩʪʨʫʢʪʫʨʫʚʘʪʠ ʧʨʠʯʠʥʠ ʚʠʷʚʣʝʥʥʷ ʧʦʜʽʾ ʪʘ 

ʟôʷʩʫʚʘʥʥʷ ʧʨʠʯʠʥʥʦ ï ʚʽʜʩʣʽʜʢʫʶʯʦʛʦ ʟʚôʷʟʢʫ. ɼʽʘʛʨʘʤʘ ɯʩʽʢʘʚʘ ʷʚʣʷʻ ʩʦʙʦʶ 

ʛʨʘʬʽʯʥʝ ʚʧʦʨʷʜʢʦʚʘʥʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʦʙôʻʢʪ 

ʘʥʘʣʽʟʫ. ɸʣʛʦʨʠʪʤ ʨʦʟʨʦʙʣʝʥʥʷ ʜʽʘʛʨʘʤʠ ɯʩʽʢʘʚʘ [41] ʜʣʷ ʘʥʘʣʽʟʫ ʬʘʢʪʦʨʽʚ, ʷʢʽ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʝʬʝʢʪʠʚʥʫ ʜʽʷʣʴʥʽʩʪʴ ʩʠʩʪʝʤʠ ʥʦʨʤʫʚʘʥʥʷ ʧʠʪʦʤʠʭ ʚʠʪʨʘʪ ʇɽʈ 

ʜʣʷ ʘʝʨʦʧʦʨʪʽʚ ʚʠʛʣʷʜʘʻ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

1. ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ. 

2. ɺʠʟʥʘʯʝʥʥʷ ʤʦʞʣʠʚʠʭ ʬʘʢʪʦʨʽʚ (ʧʨʠʯʠʥ), ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʜʦʩʣʽʜʞʫʚʘʥʫ ʧʨʦʙʣʝʤʫ. 
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3. ɻʨʫʧʫʚʘʥʥʷ ʧʨʠʯʠʥ ʧʦ ʟʤʽʩʪʦʚʥʠʤ ʪʘ ʧʨʠʯʠʥʥʦ ï ʥʘʩʣʽʜʢʦʚʠʤ 

ʟʚôʷʟʢʘʤ. 

4. ʈʘʥʞʫʚʘʥʥʷ ʬʘʢʪʽʚ ʚʩʝʨʝʜʠʥʽ ʢʦʞʥʦʛʦ ʙʣʦʢʫ. 

5. ʌʦʨʤʫʚʘʥʥʷ ʪʘ ʘʥʘʣ̔ʟ ʜʽʘʛʨʘʤʠ. 

6. çɯʛʥʦʨʫʚʘʥʥʷè ʥʝʧʨʠʥʮʠʧʦʚʠʭ ʬʘʢʪʦʨʚ̔. 

7. ɺʠʷʚʣʝʥʥʷ ʥʘʡʙʽʣʴʰ ʚʧʣʠʚʦʚʠʭ ʯʠʥʥʠʢʽʚ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʫ ʟʘʜʘʯʫ . 

ɽʬʝʢʪʠʚʥʘ ʨʦʙʦʪʘ ʩʠʩʪʝʤʠ ʥʦʨʤʫʚʘʥʥʷ ʧʠʪʦʤʠʭ ʚʠʪʨʘʪ ʝʣʝʢʪʨʠʯʥʦʾ 

ʝʥʝʨʛʽʾ [125] ʚʠʤʘʛʘʻ ʚʨʘʭʫʚʘʥʥʷ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʥʦʨʤʘʪʠʚʥʦ-

ʧʨʘʚʦʚʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʩʪʠʤʫʣʶʚʘʥʥʷ, ʪʦʱʦ. ɺʩʝ ʨʽʟʥʦʤʘʥʽʪʪʷ 

ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ ʥʦʨʤʫʚʘʥʥʷ ʧʠʪʦʤʠʭ 

ʚʠʪʨʘʪ ʇɽʈ ʨʦʟʜʽʣʠʤʦ ʥʘ ʨʷʜ ʭʘʨʘʢʪʝʨʥʠʭ ʛʨʫʧ ʟʘ ʦʩʥʦʚʥʠʤʠ ʜʣʷ ʥʠʭ 

ʬʘʢʪʦʨʘʤʠ: ʦʨʛʘʥʽʟʘʮʽʡʥʽ, ʧʨʘʚʦʚʽ, ʽʥʬʦʨʤʘʮʽʡʥʦïʦʩʚʽʪʥʽ, ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʪʘ 

ʝʢʦʥʦʤʽʯʥʽ ʟʘʩʘʜʠ. 

ʅʘ ʨʠʩ. 3.1. ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʪʨʫʢʪʫʨʘ ʫ ʚʠʛʣʷʜʽ ʙʣʦʢʽʚ ɸ1 ï ɸ5, ɺ1 ï ɺ4, 

ʉ1 ï ʉ4, D1 ï D4, ɽ1 ï ɽ3 ï ʚʽʜʧʦʚʽʜʥʦ ʧʽʜʬʘʢʪʦʨʠ ʚʧʣʠʚʫ ʦʩʥʦʚʥʠʭ ʧôʷʪʠ 

ʚʠʟʥʘʯʝʥʠʭ ʬʘʢʪʦʨʽʚ (ʪʘʙʣ. 3.1).   

 

ʊʘʙʣʠʮʷ 3.1 - ʌʘʢʪʦʨʠ ʚʧʣʠʚʫ ʥʘ ʝʬʝʢʪʠʚʥʦʽʩʪɹ ʩʠʩʪʝʤʠ ʥʦʨʤʫʚʘʥʥʷ 

ʧʠʪʦʤʠʭ ʚʠʪʨʘʪ ʇɽʈ ʘʝʨʦʧʦʨʪʽʚ 

ʆʨʛʘʥʽʟʘʮʽʡʥʽ 

ʟʘʩʘʜʠ (ɸ) 

ʇʨʘʚʦʚʽ ʟʘʩʘʜʠ 

(ɺ) 

ɯʥʬʦʨʤʘʮʽʡʥʦ ï 

ʦʩʚʽʪʥʽ ʟʘʩʘʜʠ (ʉ) 

ʄʝʪʦʜʦʣʦʛʽʯʥʽ 

ʟʘʩʘʜʠ (D) 

ɽʢʦʥʦʤʽʯʥʽ ʟʘʩʘʜʠ 

(E) 

1.1. ɺʽʜʩʫʪʥʽʩʪʴ 

ʜʝʨʞʘʚʥʦʛʦ 

ʦʨʛʘʥʫ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ 

ʟʘ ʢʦʥʪʨʦʣʝʤ 

ʜʽʷʣʴʥʦʩʪʽ 

ʩʠʩʪʝʤʠ 

ʥʦʨʤʫʚʘʥʥʷ 

ʧʠʪʦʤʠʭ ʚʠʪʨʘʪ 

ʇɽʈ ʜʣʷ 

ʘʝʨʦʧʦʨʪʽʚ ʨʽʟʥʠʭ 

ʬʦʨʤ ʚʣʘʩʥʦʩʪʝʡ; 

(ɸ1) 

2.1. ʅʝʜʦʩʪʘʪʥʷ 

ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ 

ʥʦʨʤʘʪʠʚʥʦ ï 

ʧʨʘʚʦʚʦʾ ʙʘʟʠ; (ɺ1) 

3.1. ʅʝʜʦʩʪʘʪʥʽʡ 

ʟʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ 

ʦʩʚʽʯʝʥʦʩʪʽ ʫ ʩʬʝʨʽ 

ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ; 

(ʉ1) 

4.1. ʉʧʨʦʱʝʥʘ 

ʤʝʪʦʜʠʢʘ ʙʝʟ 

ʚʨʘʭʫʚʘʥʥʷ 

ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚ 

ʪʘ ʨʝʞʠʤʽʚ; 

( D1) 

5.1. ʅʝʟʘʜʦʚʽʣʴʥʠʡ 

ʨʽʚʝʥʴ 

ʬʽʥʘʥʩʫʚʘʥʥʷ ʟ 

ʜʝʨʞʘʚʥʦʛʦ ʪʘ 

ʤʽʩʮʝʚʦʛʦ 

ʙʶʜʞʝʪʽʚ; (ɽ1) 

 

1.2.  ʅʝʜʦʩʪʘʪʥʻ 

ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʥʦʚʦʛʦ 

ʤʝʪʦʜʠʯʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ; 

 (ɸ2) 

2.2 ʅʠʟʴʢʠʡ ʨʽʚʝʥʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʩʚʽʪʦʚʠʭ ʜʦʩʷʛʥʝʥʴ 

ʥʘʫʢʠ ʪʘ ʪʝʭʥʽʢʠ; 

(ɺ2) 

3.2. ʆʙʤʝʞʝʥʽʩʪʴ 

ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ 

ʮʝʥʪʨʽʚ ʟ ʧʠʪʘʥʴ 

ʨʦʟʨʦʙʢʠ ʥʦʨʤ 

ʧʠʪʦʤʠʭ ʚʠʪʨʘʪ ʇɽʈ; 

(ʉ2) 

4.2. 

ʅʝʦʙʛʨʫʥʪʦʚʘʥʽ 

ʦʜʠʥʠʮʽ 

ʚʠʤʽʨʶʚʘʥʥʷ ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʫ; 

( D2) 

 

5.2.ʅʝʜʦʩʢʦʥʘʣʘ 

ʩʠʩʪʝʤʘ 

ʮʽʥʦʫʪʚʦʨʝʥʥʷ ʥʘ 

ʝʥʝʨʛʦʥʦʩʽʾ; 

(ɽ2) 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 3.1 

 

ʈʠʩʫʥʦʢ 3.1 ð ɼʽʘʛʨʘʤʘ ɯʩʽʢʘʚʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ 

ʥʦʨʤʫʚʘʥʥʷ  ʜʣʷ ʘʝʨʦʧʦʨʪʽʚ  

 

ɺʠʷʚʣʝʥʥʷ ʟʥʘʯʠʤʠʭ ʽʥʬʦʨʤʘʪʠʚʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘʡʙʽʣʴʰʝ ʪʦʯʥʦ ʤʦʞʝ  

ʙʫʪʠ ʚʩʪʘʥʦʚʣʝʥʦ ʧʨʠ ʩʠʩʪʝʤʥʦʤʫ ʧʽʜʭʦʜʽ ʧʦʝʪʘʧʥʦʛʦ ʦʜʝʨʞʘʥʥʷ ʝʢʩʧʝʨʪʥʠʭ 

ʦʮʽʥʦʢ [23,19]: 

ʆʨʛʘʥʽʟʘʮʽʡʥʽ ʟʘʩʘʜʠ (ɸ) ʇʨʘʚʦʚʽ ʟʘʩʘʜʠ 

(ɺ) 

ɯʥʬʦʨʤʘʮʽʡʥʦ 

ï ʦʩʚʽʪʥʽ 

ʟʘʩʘʜʠ (ʉ) 

ʄʝʪʦʜʦʣʦʛʽʯʥʽ 

ʟʘʩʘʜʠ (D) 

ɽʢʦʥʦʤʽʯʥʽ 

ʟʘʩʘʜʠ (E) 

1.3. ʇʦʨʫʰʝʥʥʷ ʪʝʭʥʽʯʥʠʭ 

ʨʝʛʣʘʤʝʥʪʽʚ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʦʙʣʘʜʥʘʥʥʷ; (ɸ3) 

2.3. ʅʦʨʤʘʪʠʚʥʽ 

ʘʢʪʠ ʱʦʜʦ 

ʤʘʪʝʨ. 

ʩʪʠʤʫʣʶʚʘʥʥʷ 

ʟʘ ʝʢʦʥʦʤʽʶ 

ʇɽʈ  ʥʝʩʫʪʴ 

ʬʦʨʤʘʣʴʥʠʡ 

ʭʘʨʘʢʪʝʨ; (ɺ3) 

3.3.ʆʙʤʝʞʝʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ 

ɯʥʪʝʨʥʝʪ ï 

ʪʝʭʥʦʣʦʛʽʡ; 

(ʉ3) 

4.3.ʉʧʨʦʱʝʥʘ 

ʪʝʨʤʽʥʦʣʦʛʽʷ; ( 

D3) 

5.3. 

ʅʝʜʦʩʪʘʪʥʻ 

ʤʘʪʝʨʽʘʣʴʥʝ 

ʩʪʠʤʫʣʶʚʘʥʥʷ 

ʧʨʘʮʽʚʥʠʢʽʚ 

ʧʽʜʧʨʠʻʤʩʪʚ 

(ɽ3) 

1.4.  ɺʽʜʩʫʪʥʻ ʙʘʟʦʚʝ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ; (ɸ4) 

2.4. ʅʝʜʦʩʪʘʪʥʷ 

ʦʙˇʨʫʥʪʦʚʘʥʽʩʪʴ 

ʥʘʢʣʘʜʘʥʥʷ 

ʰʪʨʘʬʥʠʭ 

ʩʘʥʢʮʽʡ;( ɺ4) 

3.4.ʉʪʘʪʠʩʪʠʯʥʽ 

ʜʘʥʽ ʧʨʦ 

ʦʩʥʦʚʥʽ ʚʠʜʠ 

ʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʥʝ ʚ 

ʧʦʚʥʦʤʫ 

ʦʙʩʷʟʽ;(ʉ4) 

4.4.ʄʝʪʦʜʠʢʘ 

ʥʝ ʚʨʘʭʦʚʫʻ 

ʪʝʭʥʽʯʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʘʝʨʦʧʦʨʪʽʚ( 

D4) 

 

1.5.ʅʠʟʴʢʠʡ ʨʽʚʝʥʴ ʽʥʬʦʨʤʫʚʘʥʥʷ 

ʧʨʦ ʤʦʞʣʠʚʦʩʪʽ ʟ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ 

ʫ ʪʨʘʥʩʧʦʨʪʥʽʡ ʩʬʝʨʽ (ɺ5) 
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- ʚʠʟʥʘʯʝʥʥʷ ʬʦʨʤʠ ʧʨʦʚʝʜʝʥʥʷ ʦʧʠʪʫʚʘʥʥʷ; 

- ʬʦʨʤʫʚʘʥʥʷ ʝʢʩʧʝʨʪʥʦʾ ʛʨʫʧʠ, ʫ ʷʢʫ ʚʭʦʜʷʪʴ ʬʘʭʽʚʮʽ ʫ ʛʘʣʫʟʽ 

ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʪʘ ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ ʘʝʨʦʧʦʨʪʫ. ʆʩʢʽʣʴʢʠ 

ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʾʭʥʴʦʛʦ ʦʧʠʪʫʚʘʥʥʷ ʙʫʜʝ ʟʘʣʝʞʘʪʠ ʚʽʜ ʾʭʥʴʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ;   

- ʬʦʨʤʫʚʘʥʥʷ ʧʨʘʚʠʣ ʽ ʧʦʨʷʜʢʫ ʨʦʙʦʪʠ ʝʢʩʧʝʨʪʥʦʾ ʛʨʫʧʠ, ʟʘʩʥʦʚʘʥʠʭ ʥʘ 

ʧʨʠʥʮʠʧʘʭ ʩʠʩʪʝʤʠ ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʦʢ, ʧʨʠ ʜʦʪʨʠʤʘʥʥʽ ʧʦʚʥʦʾ 

ʽʥʬʦʨʤʦʚʘʥʦʩʪʽ  

- ʝʢʩʧʝʨʪʘ ʧʨʦ ʨʝʟʫʣʴʪʘʪʠ ʦʮʽʥʦʢ ʽʥʰʠʤʠ ʝʢʩʧʝʨʪʘʤʠ ʟ̔ ʟʙʝʨʝʞʝʥʥʷʤ 

ʘʥʦʥʽʤʥʦʩʪʽ. 

ɽʢʩʧʝʨʪʠʟʘ ʧʨʦʚʦʜʠʣʘʩʷ ʧʦ ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʽʡ ʦʧʠʪʫʚʘʣʴʥʽʡ ʘʥʢʝʪʽ, 

ʚ ʷʢʫ ʥʘ ʧʽʜʩʪʘʚʽ ʪʝʦʨʝʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʚʢʣʶʯʝʥʽ 20 ʽʥʬʦʨʤʘʪʠʚʥʠʭ ʬʘʢʪʦʨʽʚ. 

ɼʦ ʝʢʩʧʝʨʪʥʦʾ ʛʨʫʧʠ ʙʫʣʠ ʟʘʣʫʯʝʥʽ ʬʘʭʽʚʮʽ ʚ ʛʘʣʫʟʽ ʝʥʝʨʛʝʪʠʢʠ ʄʽʥʽʩʪʝʨʩʪʚ ʪʘ 

ʚʽʜʦʤʩʪʚ, ʥʘʫʢʦʚʦ ï ʜʦʩʣʽʜʥʠʭ ʽʥʩʪʠʪʫʪʽʚ. ɸʥʘʣʽʟ ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʦʢ ʙʫʣʦ 

ʧʨʦʚʝʜʝʥʦ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʪʦʜʫ ʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ, ʚ ʨʝʟʫʣʴʪʘʪʽ, ʷʢʦʛʦ 

ʦʪʨʠʤʘʣʠ ʨʘʥʞʫʚʘʥʥʷ ʚʧʣʠʚʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʣʷ ʧʦʩʪʘʚʣʝʥʦʾ 

ʟʘʜʘʯʽ 

ʇʦʨʽʚʥʷʥʥʷ ʟʜʽʡʩʥʶʚʘʣʦʩʴ ʟʘ ʪʨʴʦʤʘ ʩʪʫʧʝʥʷʤʠ ʚʘʛʦʤʦʩʪʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ: ʙʽʣʴʰ ʚʧʣʠʚʦʚʘ, ʤʝʥʰ ʚʧʣʠʚʦʚʘ ʪʘ ʨʽʚʥʦ ʟʥʘʯʠʤʽ, ʟ 

ʚʽʜʧʦʚʽʜʥʦʶ ʩʠʤʚʦʣʽʢʦʶ ʪʘ ʢʽʣʴʢʽʩʥʠʤ ʚʠʜʦʤ: ñüò ï 1,5; ñûò ï 1,5, ñ=ò ï 1. 

ʇʨʽʦʨʠʪʝʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʟʥʘʯʘʚʩʷ ʟʘ ʬʦʨʤʫʣʦʶ:  
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-  ʢʽʣʴʢʽʩʪʴ ʧʦʨʽʚʥʷʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 
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ɺ ʪʘʙʣ. 3.2. ʧʨʝʜʩʪʘʚʣʝʥʽ ʟʚʝʜʝʥʽ ʜʘʥʽ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʝʢʩʧʝʨʪʘʤʠ. 

 

ʊʘʙʣʠʮʷ 3.2 ð ʈʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʧʨʽʦʨʠʪʝʪʫ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʝʢʩʧʝʨʪʘʤʠ 

 ɸ ɺ ʉ D E ʉʫʤʘ 
ɺʠʟʥʘʯʝʥʥʷ 

ʧʨʽʦʨʠʪʝʪʫ 

ʇʨʽʦʨʠʪʝʪ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

F

1 
- 1,1 1 0,9 0,9 39,9 0,195 2 

F

2 
0,9 - 1,3 1,1 0,8 33,3 0,165 4 

F

3 
1 0,7 - 0,9 0,5 31,1 0,155 5 

F

4 
1,1 0,9 1,1 - 0,8 39,9 0,195 3 

F

5 
1,1 1,2 1, 5 1,2 - 43,1 0,25 1 

 

ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʙʫʜʦʚʘʥʦ ʜʽʘʛʨʘʤʫ ʝʢʩʧʝʨʪʥʦʛʦ 

ʦʮʽʥʶʚʘʥʥʷ (ʨʠʩ. 3.2) ʷʢʽʩʥʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʧʨʽʦʨʠʪʝʪʽʚ ʘʥʘʣʽʟʫʶʯʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʧʦʨʷʜʢʫ ʾʭ ʩʧʘʜʘʥʥʷ ʱʦʜʦ ʚʧʣʠʚʫ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʽʷʣʴʥʦʩʪʽ 

ʩʠʩʪʝʤʠ ʥʦʨʤʫʚʘʥʥʷ ʧʠʪʦʤʠʭ ʚʠʪʨʘʪ ʇɽʈ ʜʣʷ ʘʝʨʦʧʦʨʪʽʚ. 
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ʦʜʥʘʢʦʚʽʡ ʤʽʨʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ 
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ʥʦʨʤʫʚʘʥʥʷ. ʆʩʢʽʣʴʢʠ ʚʧʣʠʥʫʪʠ ʥʘ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ 

ʨʽʚʥʽ ʚʠʨʦʙʥʠʯʠʭ ʩʠʩʪʝʤ ʥʝʤʦʞʣʠʚʦ, ʪʦ ʤʦʞʥʘ ʣʠʰʝ ʧʨʦʧʦʥʫʚʘʪʠ ʟʘʭʦʜʠ ʜʣʷ 

ʧʦʢʨʘʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʥʦʨʤʫʚʘʥʥʷ ʟ ʧʦʜʘʣʴʰʠʤ ʨʦʟʛʣʷʜʦʤ 

ʫʧʦʚʥʦʚʘʞʝʥʦʛʦ ʦʨʛʘʥʫ ʟ ʧʠʪʘʥʴ ʥʦʨʤʫʚʘʥʥʷ ʧʠʪʦʤʠʭ ʚʠʪʨʘʪ ʇɽʈ.  

 

3.1.2 ʂʣʘʩʪʝʨʠʟʘʮʽʷ ʘʝʨʦʧʦʨʪʽʚ ʟʘ ʢʨʠʪʝʨʽʻʤ ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ   

ʅʦʨʤʫʚʘʥʥʷ ʧʠʪʦʤʠʭ ʚʠʪʨʘʪ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʜʣʷ ʘʝʨʦʧʦʨʪʽʚ ʟʘ 

ʽʩʥʫʶʯʦʶ ʤʝʪʦʜʠʢʦʶ ʙʘʟʫʻʪʴʩʷ ʥʘ ʦʪʨʠʤʘʪʠ ʨʽʯʥʦʛʦ ʙʘʣʘʥʩʫ ʝʣʝʢʪʨʠʯʥʦʾ 

ʝʥʝʨʛʽʾ ʚʽʜʨʘʟʫ ʜʣʷ ʚʩʽʭ ʘʝʨʦʧʦʨʪʽʚ ʚ ʮʽʣʦʤʫ, ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʢʦʞʥʦʛʦ ʟ ʥʠʭ. ʅʦʨʤʘ ʤʘʻ ʚʩʪʘʥʦʚʣʶʚʘʪʠʩʴ ʦʢʨʝʤʦ ʜʣʷ ʢʦʞʥʦʛʦ ʦʙôʻʢʪʫ ʽ 

ʚʽʜʧʦʚʽʜʘʪʠ ʢʦʥʢʨʝʪʥʠʤ ʧʘʨʘʤʝʪʨʘʤ ʦʙʣʘʜʥʘʥʥʷ, ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, 

ʫʤʦʚʘʤ ʚʠʨʦʙʥʠʮʪʚʘ ʪʦʱʦ. ɺ ʜʘʥʠʡ ʯʘʩ ʚʽʜʩʫʪʥʽʡ ʻʜʠʥʠʡ ʫʥʽʚʝʨʩʘʣʴʥʠʡ 

ʧʽʜʭʽʜ ʜʦ ʢʣʘʩʠʬʽʢʘʮʽʾ ʘʝʨʦʧʦʨʪʽʚ ʮʠʚʽʣʴʥʦʾ ʘʚʽʘʮʽʾ, ʷʢʠʡ ʙʠ ʚʨʘʭʦʚʫʚʘʚ ʚʩʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʘʝʨʦʧʦʨʪʽʚ ʚ ʪ.ʯ. ʽ ʦʙʩʷʛʠ ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ. ʊʽʣʴʢʠ ʟʘ 

ʚʠʢʦʥʘʥʥʷ ʪʘʢʦʾ ʫʤʦʚʠ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʦʮʽʥʢʘ ʨʽʚʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʣʠʚʘ ʯʠ ʝʥʝʨʛʽʾ ʥʘ ʙʫʜʴ-ʷʢʦʤʫ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʯʠ 

ʚʠʨʦʙʥʠʯʦʤʫ ʦʙôʻʢʪʽ ʙʫʜʝ ʜʦʩʪʘʪʥʴʦ ʦʙˇʨʫʥʪʦʚʘʥʦʶ ʪʘ ʦʙôʻʢʪʠʚʥʦʶ.  

ʂʣʘʩʠʬʽʢʘʮʽʷ ʘʝʨʦʧʦʨʪʽʚ ʚ ʢʨʘʾʥʘʭ ʉʅɼ ʚʽʜʦʙʨʘʞʘʻ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ 

ʦʟʥʘʢʠ ʘʝʨʦʧʦʨʪʽʚ [9]. ɺ ʦʩʥʦʚʫ ʪʘʢʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʦʢʣʘʜʝʥʦ ʨʽʯʥʠʡ ʦʙôʻʤ 

ʧʘʩʘʞʠʨʩʴʢʠʭ ʧʝʨʝʚʝʟʝʥʴ, ʧʽʜ ʷʢʠʤ ʨʦʟʫʤʽʶʪʴ ʩʫʤʘʨʥʫ ʢʽʣʴʢʽʩʪʴ 

ʧʨʠʣʽʪʘʶʯʠʭ ʪʘ ʚʽʜʣʽʪʘʶʯʠʭ ʧʘʩʘʞʠʨʽʚ, ʚʢʣʶʯʘʶʯʠ ʧʘʩʘʞʠʨʽʚ ʪʨʘʥʟʠʪʥʠʭ 

ʨʝʡʩʽʚ ʪʘ ʧʨʠʟʥʘʯʝʥʥʷ ʘʝʨʦʧʦʨʪʽʚ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦï

ʪʝʨʠʪʦʨʽʘʣʴʥʝ ʾʭ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʘ ʭʘʨʘʢʪʝʨ ʧʝʨʝʚʝʟʝʥʴ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʽʻʾ 

ʢʣʘʩʠʬʽʢʘʮʽʾ, ʚʩʽ ʘʝʨʦʧʦʨʪʠ ʧʦʜʽʣʝʥʽ ʥʘ ʪʨʠ ʢʣʘʩʠ. 

ɺ ʋʢʨʘʾʥʽ ʢʣʘʩʠʬʽʢʘʮʽʷ ʘʝʨʦʧʦʨʪʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʥʘʩʪʫʧʥʠʤʠ 

ʦʟʥʘʢʘʤʠ [59,60  ]: 

-  ʢʘʪʝʛʦʨʽʡʥʽʩʪʴ (ʘʝʨʦʧʦʨʪʠ ʜʝʨʞʘʚʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʨʝʛʽʦʥʘʣʴʥʽ, 

ʘʝʨʦʧʦʨʪʠ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ); 

- ʩʪʘʪʫʩ (ʤʽʞʥʘʨʦʜʥʽ ʘʝʨʦʧʦʨʪʠ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴ ʧʦʣʴʦʪʠ ʚ ʢʨʘʾʥʠ 

ʜʘʣʴʥʴʦʛʦ ʟʘʨʫʙʽʞʞʷ ʽ ʉʅɼ ʪʘ ʧʦʣʴʦʪʠ ʣʠʰʝ ʚ ʤʝʞʘʭ ʜʝʨʞʘʚʠ); 
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- ʩʧʨʦʤʦʞʥʽʩʪʴ ʧʨʠʡʤʘʪʠ ʧʝʚʥʽ ʪʠʧʠ ʧʦʚʽʪʨʷʥʠʭ ʩʫʜʝʥ. 

ʊʦʤʫ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ ʥʦʨʤʫʚʘʥʥʷ ʧʠʪʦʤʠʭ 

ʚʠʪʨʘʪ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʥʝʦʙʭʽʜʥʠʤ ʻ ʚʠʟʥʘʯʝʥʥʷ ʦʜʥʦʨʽʜʥʠʭ ʟʘ 

ʧʦʢʘʟʥʠʢʘʤʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʣʘʩʽʚ ʘʝʨʦʧʦʨʪʽʚ, ʱʦ ʥʘʜʘʩʪʴ ʟʤʦʛʫ ʚ 

ʧʦʜʘʣʴʰʦʤʫ ʨʦʟʨʘʭʫʚʘʪʠ ʟʥʘʯʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʘʣʫʟʝʚʠʭ ʥʦʨʤ ʧʠʪʦʤʠʭ 

ʚʠʪʨʘʪ . 

ʈʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʛʦ ʟʘʚʜʘʥʥʷ ʚʠʤʘʛʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ 

ʧʨʠʡʦʤʽʚ ʟ ʪʝʦʨʽʾ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʨʘʟʽʚ, ʽ ʟʦʢʨʝʤʘ, ʢʣʘʩʠʬʽʢʘʮʽʾ, ʚ ʦʩʥʦʚʫ ʷʢʦʾ 

ʧʦʢʣʘʜʝʥʦ ʚʝʣʠʢʠʡ ʥʘʙʽʨ ʽʥʬʦʨʤʘʪʠʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʢʽʣʴʢʽʩʥʽ ʪʘ ʷʢʽʩʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʘʝʨʦʧʦʨʪʽʚ. ʆʜʥʘʢ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʟʨʦʩʪʘʥʥʷ 

ʧʦʭʠʙʢʠ ʧʦʜʽʣʫ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʩʫʢʫʧʥʦʩʪʽ ʥʘ ʦʜʥʦʨʽʜʥʽ ʛʨʫʧʠ, - ʚʘʨʪʦ 

ʚʽʜʜʘʚʘʪʠ ʧʝʨʝʚʘʛʫ ʜʝʢʽʣʴʢʦʤ ʫʟʘʛʘʣʴʥʶʶʯʠʤ ʧʦʢʘʟʥʠʢʘʤ - ʬʘʢʪʦʨʘʤ, ʱʦ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʚʠʭʽʜʥʠʭ ʦʟʥʘʢ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʠʪʴ ʟʨʦʙʠʪʠ 

ʧʦʨʽʚʥʷʣʴʥʫ ʦʮʽʥʢʫ ʘʝʨʦʧʦʨʪʽʚ ʩʝʨʝʜ ʦʜʥʦʪʠʧʥʠʭ ʦʙ'ʻʢʪʽʚ. ʋ ʜʘʥʠʡ ʯʘʩ 

ʥʘʣʽʯʫʪ̒ʴʩʷ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʘʣʛʦʨʠʪʤʽʚ ʢʣʘʩʠʬʽʢʘʮʽʾ ʙʘʛʘʪʦʚʠʤʽʨʥʠʭ 

ʩʧʦʩʪʝʨʝʞʝʥʴ.  

ɼʣʷ ʟʥʠʞʝʥʥʷ ʚʧʣʠʚʫ ʩʫʙôʻʢʪʠʚʥʦʾ ʜʫʤʢʠ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʘʩʽʚ 

ʘʝʨʦʧʦʨʪʽʚ ʩʢʦʨʠʩʪʘʻʤʦʩʴ ʤʝʪʦʜʦʤ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʦʜʝʨʞʘʪʠ ʪʘʢ ʟʚʘʥʽ "ʧʨʠʨʦʜʥʽ" ʪʠʧʠ, ʪʦʙʪʦ ʚʠʜʽʣʠʪʠ ʚʽʜʧʦʚʽʜʥʽ ʛʨʫʧʠ ʦʙ'ʻʢʪʽʚ, 

ʧʦʜʽʙʥʽ ʦʜʠʥ ʟ ʦʜʥʠʤ ʟʘ ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʦʶ ʢʽʣʴʢʽʩʪʶ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ 

ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʦʮʝʩ ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ ʘʚʽʘʮʽʡʥʠʤʠ 

ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʚ 

ʩʚʦʾʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʬʘʭʽʚʮʷʤʠ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʋʢʨʘʾʥʠ ñʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪò [120], ɼʦʥʝʮʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ [ 87 ] ʪʘ ʽʥ. 

ɻʦʣʦʚʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ - ʨʦʟʙʠʪʪʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʦʙ'ʻʢʪʽʚ ʽ ʦʟʥʘʢ ʥʘ ʦʜʥʦʨʽʜʥʽ, ʫ ʚʽʜʧʦʚʽʜʥʦʤʫ ʨʦʟʫʤʽʥʥʽ, ʛʨʫʧʠ, 

ʘʙʦ ʢʣʘʩʪʝʨʠ [33 ]. 

ʄʝʪʦʜʠ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʜʦʟʚʦʣʷʶʪʴ ʚʠʨʽʰʫʚʘʪʠ ʥʘʩʪʫʧʥʽ ʟʘʜʘʯʽ : 
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- ʨʦʟʙʠʪʪʷ ʚʠʭʽʜʥʦʾ ʩʫʢʫʧʥʦʩʪʽ ʦʙ'ʻʢʪʽʚ ʥʘ ʧʦʨʽʚʥʷʥʦ ʥʝʚʝʣʠʢʫ 

ʢʽʣʴʢʽʩʪʴ ʦʙʣʘʩʪʝʡ ʛʨʫʧʫʚʘʥʥʷ (ʢʣʘʩʪʝʨʽʚ) ʪʘʢ, ʱʦʙ ʝʣʝʤʝʥʪʠ ʦʜʥʦʛʦ ʢʣʘʩʪʝʨʫ 

ʙʫʣʠ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʜʽʙʥʠʤʠ ʤʽʞ ʩʦʙʦʶ; 

- ʚʠʷʚʣʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʩʫʢʫʧʥʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʦʙ'ʻʢʪʽʚ; 

- ʚʠʟʥʘʯʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʨʦʟʰʘʨʫʚʘʥʥʷ ʚʠʭʽʜʥʠʭ ʦʙ'ʻʢʪʽʚ ʥʘ ʯʽʪʢʦ 

ʚʠʨʘʞʝʥʽ ʢʣʘʩʪʝʨʠ, ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʜʝʷʢʽʡ ʚʽʜʩʪʘʥʽ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ, ʽ ʷʢʽ 

ʨʦʟʧʘʜʘʶʪʴʩʷ ʥʘ ʪʘʢ ʩʘʤʦ ʚʽʜʜʘʣʝʥʽ ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ ʯʘʩʪʠʥʠ. 

- ʨʦʟʙʠʚʢʘ ʥʘ ʟʘʟʜʘʣʝʛʽʜʴ ʟʘʜʘʥʝ ʯʠʩʣʦ ʢʣʘʩʽʚ; 

-  ʘʥʘʣʽʟ ʦʜʥʦʨʽʜʥʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʢʣʘʩʪʝʨʽʚ; 

-  ʚʠʙʽʨ ʦʧʪʠʤʘʣʴʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʽʥ. 

ʇʨʠ ʘʥʘʣʽʟʽ ʩʪʨʫʢʪʫʨʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʦʙ'ʻʢʪʽʚ ʢʽʣʴʢʽʩʪʴ ʛʨʫʧ 

ʧʨʠʡʤʘʻʪʴʩʷ ʨʽʚʥʦʶ ʢʽʣʴʢʦʩʪʽ ʦʙ'ʻʢʪʽʚ Sj=  {uj}, j = l , 2, ... , ʄ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ 

ʽʻʨʘʨʭʽʯʥʦʾ ʢʣʘʩʪʝʨ-ʧʨʦʮʝʜʫʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʝʪʘʧʥʠʡ ʘʣʛʦʨʠʪʤ, ʧʨʠ 

ʷʢʦʤʫ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʤʘʪʨʠʮʷ ʧʦʧʘʨʥʠʭ ʚʽʜʩʪʘʥʝʡ ),( jiij uuR r= , ʟʥʘʭʦʜʠʤʦ 

ʤʽʥʽʤʫʤ ʮʠʭ ʚʽʜʩʪʘʥʝʡ ʜʣʷ i j̧ ʪʘ ʥʘʡʙʣʠʞʯʽ ʛʨʫʧʠ ʦʙôʻʜʥʫʶʪʴʩʷ ʚ ʥʦʚʠʡ ʢʣʘʩ 

jii uSSS =¡ . ʇʝʨʝʨʘʭʦʚʫʶʪʴʩʷ ʮʝʥʪʨʠ ʛʨʫʧ ʪʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʦʚʠʡ ʤʽʥʽʤʫʤ 

ʚʽʜʩʪʘʥʝʡ (ʙʽʣʴʰʝ, ʥʽʞ ʧʦʧʝʨʝʜʥʽʡ) ʪʘ ʚʽʜʧʦʚʽʜʥʽ ʛʨʫʧʠ ʦʙôʻʜʥʫʶʪʴʩʷ ʽ 

ʧʨʦʮʝʜʫʨʘ ʧʦʚʪʦʨʶʻʪʴʩʷ. ʇʨʠ ʮʴʦʤʫ ʥʘ ʢʦʞʥʦʤʫ ʢʨʦʮʽ ʬʽʢʩʫʶʪʴʩʷ ʚʽʜʩʪʘʥʽ 

ʤʽʞ ʦʙôʻʜʥʘʥʠʤʠ ʢʣʘʩʪʝʨʘʤʠ 1,),min( Mld ijl == r  ʪʘ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʧʨʠʨʽʩʪ 

ʚʽʜʩʪʘʥʽ .)1( --=D lll ddd  

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʢʦʞʥʦʤʫ ʥʘʩʪʫʧʥʦʤʫ ʢʨʦʮʽ ʦʙôʻʜʥʫʶʪʴʩʷ ʚʩʽ ʚʽʜʜʘʣʝʥʽ 

ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ ʛʨʫʧʠ. ʇʨʠ l=1 ʚʩʽ ʦʙ'ʻʢʪʠ ʦʙʻʜʥʫʶʪʴʩʷ ʚ ʦʜʥʫ ʛʨʫʧʫ. 

ɸʥʘʣʽʟʫʶʯʠ ʬʫʥʢʮʽʾ ʤʽʥʽʤʘʣʴʥʠʭ ʤʞ̔ʢʣʘʩʦʚʠʭ ʚʽʜʩʪʘʥʝʡ, ʤʦʞʥʘ ʦʮʽʥʠʪʠ 

ʷʢʽʩʪʴ ʢʣʘʩʠʬʽʢʘʮʽʾ ʦʙ'ʻʢʪʽʚ.  

ʅʘʡʙʽʣʴʰ ʚʽʜʧʦʚʽʜʘʣʴʥʠʤ ʤʦʤʝʥʪʦʤ ʜʣʷ ʪʘʢʠʭ ʧʨʦʮʝʜʫʨ ʻ ʚʠʙʽʨ ʤʽʨʠ 

ʧʦʜʽʙʥʦʩʪʽ (ʙʣʠʟʴʢʦʩʪʽ) ʤʽʞ ʦʙ'ʻʢʪʘʤʠ-ʤʝʪʨʠʢʘʤʠ. ɯʩʥʫʶʪʴ ʥʘʩʪʫʧʥʽ ʤʽʨʠ 

ʧʦʜʽʙʥʦʩʪʽ: ʢʦʝʬʽʮʽʻʥʪʠ ʩʭʦʞʦʩʪʽ; ʢʦʝʬʽʮʽʻʥʪʠ ʟʚ'ʷʟʢʫ (ʢʦʨʝʣʷʮʽʾ); ʧʦʢʘʟʥʠʢʠ 

ʚʽʜʩʪʘʥʽ ʚ ʤʝʪʨʠʯʥʦʤʫ ʧʨʦʩʪʦʨʽ [13 ]. ʇʨʠ ʮʴʦʤʫ ʙʫʜʴ - ʷʢʘ ʤʽʨʘ ʧʦʜʽʙʥʦʩʪʽ 
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ʷʚʣʷʻ ʩʦʙʦʶ ʜʝʷʢʫ ʬʫʥʢʮʽʶ, ʱʦ ʩʪʘʚʠʪʴ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʢʦʞʥʽʡ ʧʘʨʽ (
ii yx , ) 

ʜʝʷʢʝ ʯʠʩʣʦ 
ijq , ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʪʫʧʽʥʴ ʧʦʜʽʙʥʦʩʪʽ ʤʽʞ ʦʙ'ʻʢʪʘʤʠ ji uu , . 

ɺ ʷʢʦʩʪʽ ʤʽʨʠ ʩʭʦʞʦʩʪʽ ʟʘʩʪʦʩʫʻʤʦ ʦʜʥʫ ʟ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʭ ʫ 

ʟʘʜʘʯʘʭ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʤʝʪʨʠʢʫ - ʟʚʘʞʝʥʦʩʪʽ ʝʚʢʣʽʜʦʚʫ ʚʽʜʩʪʘʥʴ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʽʦʨʽʪʝʪʥʽʩʪʴ ʦʟʥʘʢ: 
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ʜʝ m ½ï ʢʽʣʴʢʽʩʪʴ ʦʟʥʘʢ, ʟʘ ʷʢʠʤʠ ʧʨʦʚʦʜʠʪʴʩʷ ʢʣʘʩʠʬʽʢʘʮʽʷ ʦʙôʻʢʪʽʚ; 

     wk ½ ʚʘʛʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ k ï ʦʾ ʦʟʥʘʢʠ. 

ʅʝʜʦʣʽʢ ʾʾ ð ʥʝ ʚʨʘʭʫʚʘʥʥʷ ʤʦʞʣʠʚʠʭ ʥʝʨʽʚʥʦʤʽʨʥʦʩʪʝʡ ʦʩʝʡ ʧʨʦʩʪʦʨʫ. 

ʇʨʠ ʥʝʥʦʨʤʦʚʘʥʠʭ ʦʩʷʭ ʜʣʷ ʢʽʣʴʢʽʩʥʠʭ (ʥʝʙʫʣʝʚʠʭ) ʦʟʥʘʢ ʤʦʞʣʠʚʠʡ ʚʠʧʘʜʦʢ, 

ʢʦʣʠ ʦʙ'ʻʢʪʠ, ʩʭʦʞʽ ʟʘ ʚʩʽʤʘ ʦʟʥʘʢʘʤʠ, ʢʨʽʤ ʦʜʥʦʛʦ, ʧʦ ʷʢʦʤʫ ʚʦʥʠ 

ʚʽʜʨʽʟʥʷʪʴʩʷ, ʙʫʜʫʪʴ ʟʥʘʭʦʜʠʪʴʩʷ ʜʘʣʝʢʦ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʚ ʝʚʢʣʽʜʦʚʦʤʫ 

ʧʨʦʩʪʦʨʽ. ʗʢʱʦ ʦʟʥʘʢʠ ʙʽʥʘʨʥʽ, ʪʦ ʝʚʢʣʽʜʦʚʘ ʽ ʭʝʤʤʽʥʛʦʚʘ ʤʝʪʨʠʢʠ ʟʙʽʛʘʶʪʴʩʷ. 

ɺʽʜʩʪʘʥʴ ʤʽʞ ʛʨʫʧʘʤʠ ʦʙ'ʻʢʪʽʚ ʦʙʯʠʩʣʶʶʪʴ ʷʢ ʚʽʜʩʪʘʥʴ ʤʽʞ ʮʝʥʪʨʘʤʠ 

ʥʘʡʙʣʠʞʯʠʭ ʦʙ'ʻʢʪʽʚ ʮʠʭ ʛʨʫʧ [23]: 
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ʜʝ Si ï i-ʪʘ ʛʨʫʧʘ ʦʙôʻʢʪʽʚ. 

ʎʝʥʪʨʠ ʛʨʫʧ ʚʠʟʥʘʯʘʶʪʴʩʷ ʦʟʥʘʢʘʤʠ: 
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ʜʝ Nj ï ʢʽʣʴʢʽʩʪʴ ʦʙôʻʢʪʽʚ j-ʦʾ ʛʨʫʧʠ. 
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ɼʣʷ ʷʢʽʩʥʦʛʦ ʚʠʜʽʣʝʥʥʷ ʘʝʨʦʧʦʨʪʽʚ ʟʘ ʪʝʭʥʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʚʠʢʦʨʠʩʪʘʥʦ ʢʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ ʟʘ ʥʘʩʪʫʧʥʠʤ ʘʣʛʦʨʠʪʤʦʤ. 

ɸʣʛʦʨʠʪʤ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʚʢʣʶʯʘʻ ʥʘʩʪʫʧʥʽ ʝʪʘʧʠ: 

- ʬʦʨʤʫʣʶʚʘʥʥʷ ʤʘʪʨʠʮʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʷʢʘ ʤʽʩʪʠʪʴ ʥʘʡʙʽʣʴʰ 

ʧʦʚʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʤʥʦʞʠʥ, ʱʦ ʚʠʚʯʘʻʪʴʩʷ ʽ ʟʘʚʜʷʢʠ ʮʴʦʤʫ ʚʽʜʽʛʨʘʻ 

ʥʘʡʚʘʞʣʠʚʽʰʫ ʨʦʣʴ ʚ ʧʨʦʚʝʜʝʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ; 
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ʜʝ w ï ʢʽʣʴʢʽʩʪʴ ʘʝʨʦʧʦʨʪʽʚ, ʷʢʽ ʘʥʘʣʽʟʫʶʪʴʩʷ; 

    n ï ʢʽʣʴʢʽʩʪʴ ʪʝʭʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ; 

   ʭik ï ʟʥʘʯʝʥʥʷ ʦʟʥʘʢ k ʜʣʷ ʦʜʠʥʠʮʽ I; 

- ʩʪʘʥʜʘʨʪʠʟʘʮʽʷ ʦʟʥʘʢ ʟ ʤʝʪʦʶ ʾʭ ʫʟʛʦʜʞʝʥʥʷ ʧʦ ʦʜʠʥʠʮʷʤ 

ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ ʚʣʘʩʪʠʚʦʩʪʷʤ ʦʙôʻʢʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʦʨʤʫʣ:  
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ʜʝ k = 1,2,én ï ʟʥʘʯʝʥʥʷ ʦʟʥʘʢʠ k ʜʣʷ ʦʜʠʥʠʮʽ i; 

kx
_

- ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʟʥʘʢʠ k; 

sk ï ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ ʦʟʥʘʢʠ k ʜʣʷ ʦʜʠʥʠʮʽ i. 

- ʚʠʟʥʘʯʝʥʥʷ ʮʝʥʪʨʦʾʜʫ ʢʣʘʩʪʝʨʫ ʪʘ ʧʨʠʩʚʦʻʥʥʷ ʢʦʞʥʦʛʦ ʦʙôʻʢʪʫ ʜʦ 

ʥʘʡʙʣʠʞʯʦʛʦ ʮʝʥʪʨʦʾʜʫ ʥʘ ʦʩʥʦʚʽ ʝʚʢʣʽʜʦʚʦʾ ʚʽʜʩʪʘʥʽ. 
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ʇʦ ʘʣʛʦʨʠʪʤʫ ʦʧʠʩʘʥʦʾ ʧʨʦʮʝʜʫʨʠ, ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦʙʫʜʦʚʘ ʽʻʨʘʨʭʽʯʥʦʛʦ 

ʢʣʘʩʠʬʽʢʘʮʽʡʥʦʛʦ ʜʝʨʝʚʘ - ʜʝʥʜʨʦʛʨʘʤʠ, ʱʦ ʚʽʜʙʠʚʘʻ ʧʨʦʮʝʩ ʧʦʩʣʽʜʦʚʥʦʛʦ 

ʦʙ'ʻʜʥʘʥʥʷ ʛʨʫʧ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʽʨʠ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʪʘ ʚʠʙʠʨʘʻʪʴʩʷ ʦʩʪʘʪʦʯʥʠʡ 

ʚʘʨʽʘʥʪ ʢʣʘʩʠʬʽʢʘʮʽʾ ʘʝʨʦʧʦʨʪʽʚ.  

ʅʘʡʙʽʣʴʰ ʚʧʣʠʚʦʚʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʟʘ ʷʢʠʤʠ ʧʨʦʚʦʜʠʪʠʤʝʪʴʩʷ 

ʢʣʘʩʪʝʨʠʟʘʮʽʷ ʘʝʨʦʧʦʨʪʽʚ ʙʫʣʦ ʦʙʨʘʥʦ ʜʘʥʽ ʢʽʣʴʢʦʩʪʽ ʧʝʨʝʚʝʟʝʥʴ ʧʘʩʘʞʠʨʽʚ, 

ʚʘʥʪʘʞʫ ʪʘ ʟʘʛʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʝʨʦʧʦʨʪʫ (ʧʣʦʱʘ ʪʝʨʠʪʦʨʽʾ, 

ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʣʽʪʥʦ ï ʧʦʩʘʜʢʦʚʦʾ ʩʤʫʛʠ 

(ɿʇʉ) (ʜʦʚʞʠʥʘ ʪʘ ʢʽʣʴʢʽʩʪʴ) ʽ ʪ.ʧ.). ʇʝʨʝʣʽʯʝʥʽ ʬʘʢʪʦʨʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʽʥʜʠʚʽʜʫʘʣʴʥʽʩʪʴ ʢʦʞʥʦʛʦ ʟ ʘʝʨʦʧʦʨʪʽʚ.  

ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʧʨʦʚʦʜʠʪʴʩʷ ʘʥʘʣʽʟ ʘʝʨʦʧʦʨʪʽʚ ʋʢʨʘʾʥʠ ɯ-ɯɯ ʢʣʘʩʽʚ (ʪʘʙʣ. 

3.3.). ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʨʘʭʫʥʢʽʚ ʘʣʛʦʨʠʪʤʫ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʟ̔ʫ ʦʪʨʠʤʘʥʦ 

ʜʝʥʜʨʦʛʨʘʤʫ ʨʝʟʫʣʴʪʘʪʽʚ (ʨʠʩ. 3.3). 

 

Tree Diagram for  ʇʝʨʝʤʝʥʥʳʝ.
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ʈʠʩʫʥʦʢ 3.3 ð ɼʝʥʜʨʦʛʨʘʤʘ ʨʝʟʫʣʴʪʘʪʽʚ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʛʨʘʬʽʯʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʜʽʣʠʤʦ 

ʯʦʪʠʨʠ ʛʨʫʧʠ ʘʝʨʦʧʦʨʪʽʚ ʋʢʨʘʾʥʠ: 

1.Var1 (ɼʇ ʄɸ "ɹʦʨʠʩʧʽʣʴ"); 

2.Var 2 ï Var 3 (ɺɸʊ ɸʂ "ɼʥʽʧʨʦʘʚʽʘ", ʂʇ ʄɸ "ɼʦʥʝʮʴʢ"); 
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ʊʘʙʣʠʮʷ 3.3 ð ɺʠʭʽʜʥʽ ʜʘʥʽ ʢʣʘʩʠʬʽʢʘʮʽʡʥʠʭ ʬʘʢʪʦʨʽʚ ʘʝʨʦʧʦʨʪʽʚ ʋʢʨʘʾʥʠ 

 
 ɼʇ ʄɸ 

ɹʦʨʠʩʧʽʣʴ 

ɺɸʊ ɸʂ 

"ɼʥʽʧʨʦʘʚʽʘ" 

ʂʇ ʄɸ 

"ɼʦʥʝʮʴʢ" 

ɼʇ 

ʄɸ 

"ʃʴʚʽʚ" 

ʂʇ ʄɸ 

"ʍʘʨʢʽʚ" 

ʄɸ ʂʠʾʚ 

(ɾʫʣʷʥʠ) 

1 ï ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʚʘʥʪʘʞʦʧʝʨʝʚʝʟʝʥʥʷ 

ʌʘʢʪʠʯʥʽ ʜʘʥʽ ʧʦ 

ʚʘʥʪʘʞʥʠʤ 

ʧʝʨʝʚʝʟʝʥʥʷʤ,ʪ 

11750 179,4 129,5 94,5 47,1 244,6 

ɺʘʥʪʘʞʥʽ ʩʢʣʘʜʠ, ʤ
2
 420 34 25 108 170 37 

2-ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ 

ʌʘʢʪʠʯʥʽ ʜʘʥʽ ʧʦ 

ʧʘʩʘʞʠʨʦʧʝʨʝʚʝʟʝʥʥʷʤ, 

ʪʠʩ.ʧʘʩ. 

1806,6 78,8 103,6 53,6 25 131,6 

ʇʨʦʧʫʩʢʥʘ 

ʩʧʨʦʤʦʞʥʽʩʪʴ 

ʘʝʨʦʧʦʨʪʫ, ʧʘʩ./ʛʦʜ 

800 700 800 200 200 200 

3- ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʨʝʡʩʽʚ, ʦʜ.  

800000 4500 6000 4000 - 7000 

4 ï ʟʘʛʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʝʨʦʧʦʨʪʫ 

S ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ 

ʘʝʨʦʧʦʨʪʫ, ʛʘ 

943 235 335 256 278 265 

ʂ-ʪʴ ɿʇʉ, ʦʜ. 2 1 1 1 1 1 

ɼʦʚʞʠʥʘ ɿʇʉ, ʤ 4000, 

3500 

2500 2500 2510 2220 2100 

ɻʨʘʬʽʢ ʨʦʙʦʪʠ 

ʘʝʨʦʧʦʨʪʫ, ʛʦʜ 

24 24 24 24 24 24 

ʉʝʨʝʜʥʴʦʤʽʩʷʯʥʘ ʪʝʤʧ. 

ʣʠʧʥʷ, Áʉ 

16,4 15,6 15,6 14,9 15,1 17,4 

ʉʝʨʝʜʥʴʦʤʽʩʷʯʥʘ ʪʝʤʧ. 

ʩʽʯʥʷ, Áʉ 

-3 -2,6 -2,9 -1 2,7 -2,8 

ɹʫʜʽʚʣʽ ʪʝʭ. 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʤ
2
 

11108 3638 4507 1975 7455 7253 

ʌʘʢʪ. ʩʧʦʞʠʚʘʥʥʷ 

ʝʣ.ʝʥ. ʩʝʨʚʽʩʥʠʤʠ 

ʩʣʫʞʙʘʤʠ, ʄɺʪ*ʛʦʜ 

1709,6 3500 2000 1980 1500 1300 

ʂʽʣʴʢʽʩʪʴ ʪʝʨʤʽʥʘʣʽʚ, 

ʦʜ. 

4 1 1 1 1 1 

 

3. Var 4 (ɼʇ ʄɸ "ʃʴʚʽʚ", ); 

4.Var 5 ï Var 6 (ʂʇ ʄɸ "ʍʘʨʢʽʚ", ʄɸ "ʂʠʾʚ (ɾʫʣʷʥʠ). 

ɺ ʧʨʦʮʝʩʽ ʟʤʽʥʠ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ, ʘʝʨʦʧʦʨʪʠ ʤʦʞʫʪʴ ʧʝʨʝʭʦʜʠʪʠ ʟ ʛʨʫʧʠ 

ʚ ʛʨʫʧʫ. 

ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʚʢʘʟʫʻ ʥʘ ʽʜʝʥʪʠʯʥʽʩʪʴ ʦʙʩʷʛʽʚ 

ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ ʜʣʷ ʢʦʞʥʦʾ ʟ ʛʨʫʧ ʘʝʨʦʧʦʨʪʽʚ. ʆʪʨʠʤʘʥʽ ʛʨʫʧʠ ʻ 
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ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʥʦʨʤ ʧʠʪʦʤʠʭ ʚʠʪʨʘʪ ʇɽʈ ʜʣʷ ʢʦʞʥʦʾ ʟ ʥʠʭ, ʱʦ 

ʧʽʜʚʠʱʠʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ ʥʦʨʤʫʚʘʥʥʷ ʇɽʈ.  

ʇʽʜʩʫʤʦʚʫʶʯʠ ʚʠʱʝ ʩʢʘʟʘʥʝ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʜʦʧʦʤʘʛʘʻ ʩʪʚʦʨʠʪʠ ʜʽʻʚʫ ʪʘ ʝʬʝʢʪʠʚʥʫ ʩʠʩʪʝʤʫ 

ʥʦʨʤʫʚʘʥʥʷ ʝʥʝʨʛʦʚʠʪʨʘʪ ʜʣʷ ʘʝʨʦʧʦʨʪʽʚ ʋʢʨʘʾʥʠ. 

ɿʚʠʯʘʡʥʦ, ʪʘʢʘ ʧʨʦʮʝʜʫʨʘ ʨʦʟʨʦʙʢʠ ʥʦʨʤ ʧʠʪʦʤʠʭ ʚʠʪʨʘʪ ʇɽʈ ʥʝ ʻ 

ʨʘʟʦʚʦʶ, ʾʾ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʛʦ, ʥʘ ʩʢʽʣʴʢʠ ʛʥʫʯʢʦ ʙʫʜʫʪʴ 

ʟʤʽʥʶʚʘʪʠʩʷ ʥʦʨʤʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʤʽʥ ʬʘʢʪʠʯʥʠʭ ʧʠʪʦʤʠʭ ʚʠʪʨʘʪ ʇɽʈ, 

ʪʦʤʫ ʥʘʡʜʦʮʽʣʴʥʽʰʝ ʙʫʜʝ ʱʦʨʽʯʥʦ ʧʝʨʝʛʣʷʜʘʪʠ ʚʩʪʘʥʦʚʣʝʥʽ ʥʦʨʤʠ ʪʘ 

ʨʦʟʧʦʜʽʣ ʘʝʨʦʧʦʨʪʽʚ ʥʘ ʛʨʫʧʠ. 

 

3.1.3 ɺʠʟʥʘʯʝʥʥʷ ʝʪʘʣʦʥʥʦʛʦ ʘʝʨʦʧʦʨʪʫ ʜʣʷ ʦʜʥʦʨʽʜʥʠʭ ʢʣʘʩʪʝʨʽʚ 

ʘʝʨʦʧʦʨʪʽʚ ʟʘ ʢʨʠʪʝʨʽʻʤ ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ 

ɼʦ ʪʝʧʝʨʽʰʥʴʦʛʦ ʯʘʩʫ ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ 

ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ. ɺʝʣʠʢʘ ʯʘʩʪʠʥʘ ʮʠʭ ʤʝʪʦʜʽʚ ʟʘʩʥʦʚʘʥʘ ʥʘ 

ʟʚʝʜʝʥʥʽ ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʦʾ ʟʘʜʘʯʽ ʦʧʪʠʤʽʟʘʮʽʾ ʜʦ ʦʜʥʦʢʨʠʪʝʨʽʘʣʴʥʠʭ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʟʛʦʨʪʢʠ ʢʨʠʪʝʨʽʾʚ ʦʧʪʠʤʘʣʴʥʦʩʪʽ ʚ ʩʢʘʣʷʨʥʫ ʬʫʥʢʮʽʶ. ɿʛʦʨʪʢʠ, 

ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʟʥʘʭʦʜʠʪʠ ʚʩʽ ʝʬʝʢʪʠʚʥʽ ʨʽʰʝʥʥʷ ʚ ʟʘʜʘʯʘʭ ʦʜʥʦʛʦ ʢʣʘʩʫ, 

ʚʠʷʚʣʷʶʪʴʩʷ ʥʝʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʽʥʰʦʛʦ ʢʣʘʩʫ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʚʠʙʽʨ ʪʠʧʫ ʟʛʦʨʪʢʠ ʚ ʟʘʜʘʯʘʭ ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ ʻ 

ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ, ʚʽʜ ʷʢʦʛʦ ʟʘʣʝʞʠʪʴ ʩʘʤʘ ʤʦʞʣʠʚʽʩʪʴ ʟʥʘʭʦʜʞʝʥʥʷ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʰʝʥʥʷ.  

ɺ ʨʦʙʦʪʽ ʧʨʦʧʦʥʫʻʪʴʩʷ ʧʽʜʭʦʜʠ, ʷʢʽ ʙʘʟʫʶʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʪʦʜʽʚ 

ʢʦʤʧʣʝʢʩʥʦʾ ʧʦʨʽʚʥʷʣʴʥʦʾ ʦʮʽʥʢʠ. ʇʝʨʝʚʘʛʠ ʨʦʟʛʣʷʥʫʪʠʭ ʤʝʪʦʜʽʚ ʧʦʣʷʛʘʶʪʴ ʫ 

ʪʦʤʫ, ʱʦ : 

ð ʚʦʥʠ ʙʘʟʫʶʪʴʩʷ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤʫ ʙʘʛʘʪʦʚʠʤʽʨʥʦʤʫ ʧʽʜʭʦʜʽ ʜʦ 

ʦʮʽʥʢʠ ʧʨʦʮʝʩʫ; 

ð ʣʦʛʽʢʘ ʤʝʪʦʜʽʚ ʜʦʟʚʦʣʷʻ ʧʦʜʦʣʘʪʠ ʥʝʜʦʣʽʢʠ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ 

ʩʪʨʫʢʪʫʨʥʠʭ ʟʤʽʥ ʽ ʪʠʤ ʩʘʤʠʤ ʫʥʠʢʥʫʪʠ ʩʫʙ'ʻʢʪʠʚʽʟʤʫ ʦʢʨʝʤʠʭ ʧʦʢʘʟʥʠʢʽʚ. . 
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ʄʝʪʦʜʠ ʙʘʛʘʪʦʚʠʤʽʨʥʦʛʦ ʘʥʘʣʽʟʫ (ʢʦʤʧʣʝʢʩʥʦʾ ʧʦʨʽʚʥʷʣʴʥʦʾ ʦʮʽʥʢʠ ) 

[11,13,41]: ʤʝʪʦʜ ʧʽʜʩʫʤʦʚʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ, ʤʝʪʦʜ ʩʫʤʠ ʤʽʩʮʴ, ʤʝʪʦʜ 

ʚʽʜʩʪʘʥʝʡ, ʪʘʢʩʦʥʦʤʝʪʨʠʯʥʠʡ ʤʝʪʦʜ, ʤʝʪʦʜ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ, 

ʤʝʪʦʜ ʩʫʤʠ ʙʘʣʽʚ ʽʟ ʟʘʜʘʥʦʶ ʙʝʟʧʝʨʝʨʚʥʦʾ ʰʢʘʣʦʶ ʥʘ ʦʙʨʘʥʦʤʫ ʚʽʜʨʽʟʢʫ, 

ʤʝʪʦʜ ʩʫʤʠ ʙʘʣʽʚ ʟ ʨʽʟʥʠʤʠ ʰʢʘʣʘʤʠ ʜʣʷ ʨʽʟʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ɽʪʘʧʠ ʧʨʦʚʝʜʝʥʥʷ ʤʝʪʦʜʫ ʜʣʷ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʦʙ'ʻʢʪʽʚ. 

ɽʪʘʧ 1. ɺʠʟʥʘʯʘʶʪʴʩʷ ʮʽʣʽ ʽ ʫʤʦʚʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘ.  

ɽʪʘʧ 2. ʌʦʨʤʫʪ̒ʴʩʷ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʥʝʦʙʭʽʜʥʘ 

ʙʘʟʘ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ ʽ ʚʠʙʠʨʘʻʪʴʩʷ ʚʠʭʽʜʥʘ ʩʠʩʪʝʤʘ ʧʦʢʘʟʥʠʢʽʚ. 

ɽʪʘʧ 3. ʇʨʦʚʦʜʠʪʴʩʷ ʦʨʛʘʥʽʟʘʮʽʷ ʟʙʦʨʫ ʚʠʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ɽʪʘʧ 4. ʇʨʦʚʦʜʠʪʴʩʷ ʨʦʟʨʘʭʫʥʦʢ ʽ ʦʮʽʥʢʘ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʽʚ (ʤʽʩʮʴ, 

ʙʘʣʴʥʠʭ ʦʮʽʥʦʢ, ʢʦʝʬʽʮʽʻʥʪʽʚ ʟʘ ʚʠʭʽʜʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʽ ʪ.ʜ.). 

ɽʪʘʧ 5. ʌʦʨʤʫʶʪʴʩʷ ʛʨʫʧʠ ʧʦʢʘʟʥʠʢʽʚ ʘʙʦ ʦʢʨʝʤʦʛʦ ʢʨʠʪʝʨʽʶ, 

ʚʠʟʥʘʯʝʥʦʛʦ ʷʢ ʤʽʨʘ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ 

ʧʨʦʮʝʩʫ.  

ʂʨʠʪʝʨʽʡ ʧʦʚʠʥʝʥ ʚʽʜʧʦʚʽʜʘʪʠ ʪʘʢʠʤ ʦʩʥʦʚʥʠʤ ʚʠʤʦʛʘʤ: 

ð ʤʘʪʠ ʬʽʟʠʯʥʠʡ ʟʤʽʩʪ; 

ð ʚʽʜʧʦʚʽʜʘʪʠ ʦʩʥʦʚʥʽʡ ʮʽʣʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ, ʧʽʜʩʠʩʪʝʤʠ ʘʙʦ 

ʝʣʝʤʝʥʪʘ; 

ð ʚʨʘʭʦʚʫʚʘʪʠ ʦʩʥʦʚʥʽ ʬʘʢʪʦʨʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʨʽʚʝʥʴ ʙʝʟʧʝʢʠ 

ʩʠʩʪʝʤʠ; 

ɽʪʘʧ 6. ɿʘʜʘʻʪʴʩʷ ʤʘʪʨʠʮ ̫ʍ, ʚ ʷʢʽʡ ï xij ʟʥʘʯʝʥʥʷ j-ʛʦ ʧʦʢʘʟʥʠʢʘ  i-ʛʦ 

ʦʙôʻʢʪʘ  
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ɽʪʘʧ 7. ɿʘʜʘʻʪʴʩʷ ʚʝʢʪʦʨ K, ʝʣʝʤʝʥʪʠ ʷʢʦʛʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʟʥʘʯʠʤʩ̔ʪʴ j-

ʛʦ ʧʦʢʘʟʥʠʢʘ 

 

 

 

ɽʪʘʧ 8. ɿʘʜʘʻʪʴʩʷ ʚʝʢʪʦʨ S, ʝʣʝʤʝʥʪʠ ʷʢʦʛʦ ʧʨʠʡʤʘʶʪʴ ʟʥʘʯʝʥʥ̫ : 

ï 1, ̫ ʢʱʦ j-ʡ ʧʦʢʘʟʥʠʢ -ʜʝʩʪʠʤʫʣʷʪʦʨ;  

+ 1, ̫ ʢʱʦ j-ʡ ʧʦʢʘʟʥʠʢ -ʩʪʠʤʫʣʷʪʦʨ. 

ɽʪʘʧ 9. ʅʘ ʮʴʦʤʫ ʝʪʘʧ̔ ʧʨʦʚʦʜʠʪʩɹʷ ʦʧʝʨʘʮʽ̫  ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʦʟʥʘʢ 

(ʧʦʢʘʟʥʠʢʽʚ), ʦʩʢʽʣʴʢʠ ʨ̔ʟʥ̔ ʦʟʥʘʢʠ ʤʘʶʪʴ ʨʽʟʥʫ ʨʦʟʤʽʨʥʽʩʪʴ. ɼʣʷ ʚʠʢʦʥʘʥʥʷ 

ʦʧʝʨʘʮʽʾ ʚʠʟʥʘʯʘʶʪʴʩʷ: 

ï ʩʝʨʝʜʥʷ ʘʨʠʬʤʝʪʠʯʥʘ ʦʟʥʘʢʘ  

 

 

 

ï ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ j-  ʾʦʟʥʘʢʠ  

 

 

 

ïʥʦʨʤʦʚʘʥʝ ʟʥʘʯʝʥʥ ̫j-ʛʦ ʦʙôʻʢʪʫ   

 

 

 

ɽʪʘʧ 10. ʌʦʨʤʫʻʪʴʩʷ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʘ ʤʘʪʨʠʮ ̫ʚʠʜʫ: 
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ɽʪʘʧ 11. ʇʨʦʚʦʜʠʪʴʩʷ ʨʦʟʨʘʭʫʥʦʢ ʪʦʯʢʠ - ʝʪʘʣʦʥʫ, ʦʙʫʤʦʚʣʝʥʠʡ ʪʠʤ, 

ʱʦ ʚ ʦʜʥʦʚʠʤʽʨʥʦʤʫ ʧʨʦʩʪʦʨʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦʧʘʨʥʝ ʧʦʨʽʚʥʷʥʥʷ ʧʦʢʘʟʥʠʢʽʚ. 

ɽʪʘʣʦʥʦʤ ʙʫʜʝ ʪʦʯʢʘ (ʚʝʢʪʦʨ), ʫʪʚʦʨʝʥʘ ʟʘ ʧʨʘʚʠʣʦʤ: ʩʝʨʝʜ ʦʟʥʘʢ - 

ʩʪʠʤʫʣʷʪʦʨʽʚ ʚʽʜʙʠʨʘʶʪʴʩʷ ʦʟʥʘʢʠ ʟ ʤʘʢʩʠʤʘʣʴʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ, ʘ ʩʝʨʝʜ 

ʦʟʥʘʢ - ʜʝʩʪʠʤʫʣʷʪʦʨʽʚ - ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ. 

ɽʪʘʧ 12. ʈʘʥʞʫʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ ʟʘ ʩʪʫʧʝʥʝʤ ʟʤʝʥʰʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʎʝʡ ʝʪʘʧ ʟʘʡʤʘʻ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʚ ʩʠʩʪʝʤʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʽʟʫ ʚ ʜʚʦʭ 

ʚʠʧʘʜʢʘʭ: 

ï ʜʣʷ ʘʥʘʣʽʟʫ ʩʪʘʥʫ ʜʝʢʽʣʴʢʦʭ ʦʙ'ʻʢʪʽʚ ʥʘ ʦʩʥʦʚʽ ʻʜʠʥʦʾ ʩʠʩʪʝʤʠ 

ʧʦʢʘʟʥʠʢʽʚ; 

ï ʜʣʷ ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʙ'ʻʢʪʘ ʚ ʯʘʩʽ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʟʚʦʣʷʶʪʴ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʧʨʠʡʥʷʪʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʢʦʤʧʣʝʢʩʥʦʾ ʧʦʨʽʚʥʷʣʴʥʦʾ ʦʮʽʥʢʠ ʜʣʷ ʘʥʘʣʽʟʫ ʩʠʩʪʝʤʠ 

ʟʘʭʠʩʪʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʦʨʛʘʥʽʟʘʮʽʾ. 

ʂʦʥʢʨʝʪʥʽ ʟʥʘʯʝʥʥʷ ʫʟʘʛʘʣʴʥʶʶʯʠʭ ʦʮʽʥʦʢ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʜʦʩʢʦʥʘʣʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʦʢʨʝʤʠʭ ʝʪʘʧʽʚ ʧʦʙʫʜʦʚʠ ʢʦʤʧʣʝʢʩʥʠʭ ʦʮʽʥʦʢ. ɿ 

ʮʽʻʾ ʧʨʠʯʠʥʠ ʾʭ ʟʥʘʭʦʜʞʝʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʤʘʛʘʶʪʴ ʫʚʘʛʠ ʽ ʩʫʪʪʻʚʦʛʦ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ  

ɽʪʘʧ 13. ʆʪʨʠʤʘʥʥʷ ʦʮ̔ʥʢʠ ʧ̔ ʜʨʦʟʜʽʣʫ ʟʘ ʬʦʨʤʫʣʦ :ʁ 

 

 

 

ʂʨʠʪʝʨʽʻʤ ʦʮ̔ʥʢʠ ʻ: 

 

 

ɼʣʷ ʘʝʨʦʧʦʨʪʽʚ ʋʢʨʘʾʥʠ ʥʘ ʦʩʥʦʚʽ ʪʘʢʩʦʥʦʤʝʪʨʠʯʥʦʛʦ ʤʝʪʦʜʫ ʙʫʣʦ 

ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ çʝʪʘʣʦʥʥʦʛʦè ʘʝʨʦʧʦʨʪʫ, ʥʘʩʪʫʧʥʠʤ 

ʯʠʥʦʤ:  

1. ʄʘʪʨʠʮʷ ʜʘʥʠʭ ʘʝʨʦʧʦʨʪʽʚ: 
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2. ɺʝʢʪʦʨ ʧʦʢʘʟʥʠʢʽʚ ʝʪʘʣʦʥʫ: 

 

 

 

3. ʈʝʟʫʣʴʪʘʪʠ ʦʮʽʥʶʚʘʥʥʷ:  

 

 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʠ ʦʮʽʥʶʚʘʥʥʷ - ʧʝʨʝʚʘʛʘ ʥʘʜʘʻʪʴʩʷ ʘʝʨʦʧʦʨʪʫ ʽʟ 

ʥʘʡʙʽʣʴʰʠʤ ʟʥʘʯʝʥʥʷʤ ɓ. ʆʪʞʝ, ʟʘ ʜʘʥʠʤʠ ʦʙʯʠʩʣʝʥʴ ʦʙʨʘʥʦ ʘʝʨʦʧʦʨʪ  ɼʇ 

çʄɸ çʃʴʚʽʚè 

 

3.1.4 ʅʦʨʤʫʚʘʥʥʷ ʧʠʪʦʤʠʭ ʚʠʪʨʘʪ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʦʥ ʘʝʨʦʧʦʨʪʽʚ  

ʆʙʩʷʛʠ ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ ʘʝʨʦʧʦʨʪʽʚ ʥʘʚʽʪʴ ʦʜʥʦʛʦ ʢʣʘʩʪʝʨʫ ʤʦʞʫʪʴ 

ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʪʠʩʴ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʪʝʭʥʽʯʥʠʤʠ, ʦʨʛʘʥʽʟʘʮʽʡʥʦ ï 

ʝʢʦʥʦʤʽʯʥʠʤʠ, ʪʘ ʛʝʦʛʨʘʬʽʯʥʠʤʠ ʯʠʥʥʠʢʘʤʠ. ɼʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʩʧʦʞʠʚʘʥʥʷ ʇɽʈ ʘʝʨʦʧʦʨʪʽʚ ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʫʚʘʪʠ ʥʦʚʠʡ ʧʽʜʭʽʜ ʱʦʜʦ 

ʥʦʨʤʫʚʘʥʥʷ ʧʠʪʦʤʠʭ ʚʠʪʨʘʪ ʇɽʈ. ɺʽʥ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ 
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ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʧʦʣʷʛʘʻ ʫ ʨʦʟʧʦʜʽʣʝʥʥʽ ʭʘʨʘʢʪʝʨʥʠʭ ʚʠʜʽʚ 

ʜʽʷʣʴʥʦʩʪʽ ʘʝʨʦʧʦʨʪʽʚ ʥʘ ʧʽʜʨʦʟʜʽʣʠ ʪʘ ʨʦʟʨʘʭʫʥʦʢ ʧʠʪʦʤʠʭ ʚʠʪʨʘʪ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʥʠʭ.  

ʅʠʟʴʢʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʽʶʯʦʾ ʩʠʩʪʝʤʠ ʥʦʨʤʫʚʘʥʥʷ ʧʦʣʷʛʘʻ ʫ 

ʥʝʦʙˇʨʫʥʪʦʚʘʥʦʩʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʟʥʘʯʝʥʴ ʚʥʫʪʨʽʰʥʴʦʛʘʣʫʟʝʚʠʭ ʥʦʨʤ, ʷʢʽ 

ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʦʞʥʦʛʦ ʟ ʘʝʨʦʧʦʨʪʽʚ. ʊʦʤʫ ʥʦʨʤʫʚʘʥʥʷ 

ʧʠʪʦʤʠʭ ʚʠʪʨʘʪ ʇɽʈ ʜʣʷ ʘʚʽʘʧʽʜʧʨʠʻʤʩʪʚ ʚʘʨʪʦ ʟʘʩʪʦʩʫʚʘʪʠ ʥʝ ʪʽʣʴʢʠ ʜʣʷ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʚ ʮʽʣʦʤʫ, ʘ ʽ ʜʣʷ ʡʦʛʦ ʦʢʨʝʤʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ.  

ʆʜʥʠʤ ʽʟ ʦʙôʻʢʪʽʚ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʘʝʨʦʧʦʨʪʽʚ ʻ 

ʩʚʽʪʣʦʪʝʭʥʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʣʴʦʪʥʦ ï ʧʦʩʘʜʢʦʚʦʾ ʩʤʫʛʠ (ɿʇʉ) (10-12 % ʚʽʜ 

ʟʘʛʘʣʴʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʘʝʨʦʧʦʨʪʫ). ɿʇʉ - ʥʘʡʩʢʣʘʜʥʽʰʠʡ 

ʽʥʞʝʥʝʨʥʠʡ ʢʦʤʧʣʝʢʩ ʘʝʨʦʧʦʨʪʫ [10,25], ʦʙʣʘʜʥʘʥʠʡ ʩʠʩʪʝʤʘʤʠ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʢʦʥʘʥʥʷ ʦʩʥʦʚʥʦʾ ʬʫʥʢʮʽʾ ï ʙʝʟʧʝʢʘ ʟʣʴʦʪʫ ʪʘ ʧʦʩʘʜʢʠ 

ʧʦʚʽʪʨʷʥʠʭ ʩʫʜʝʥ (ʇʉ). ʉʚʽʪʣʦʩʠʛʥʘʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ (ʉʉʆ) ɿʇʉ ʘʝʨʦʜʨʦʤʫ 

ʷʚʣʷʻ ʩʦʙʦʶ ʩʫʢʫʧʥʽʩʪʴ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʭ ʪʘ ʩʚʽʪʣʦʪʝʭʥʽʯʥʠʭ ʧʨʠʩʪʨʦʾʚ, 

ʨʦʟʤʽʱʝʥʠʭ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʜʨʦʤʫ ʟʘ ʧʝʚʥʦʶ ʩʭʝʤʦʶ [49,96] ʽ ʧʨʠʟʥʘʯʝʥʠʭ 

ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʽʣʦʪʫ ʇʉ ʚʽʟʫʘʣʴʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʟʣʴʦʪʫ, 

ʟʘʭʦʜʫ ʥʘ ʧʦʩʘʜʢʫ, ʧʦʩʘʜʢʠ ʽ ʨʫʣʽʥʥʷ ʧʨʠ ʙʫʜʴ-ʷʢʠʭ ʤʝʪʝʦʫʤʦʚʘʭ. ɼʦ ʩʢʣʘʜʫ 

ʉʉʆ ʚʭʦʜʷʪʴ ʨʽʟʥʽ ʧʽʜʩʠʩʪʝʤʠ ʘʝʨʦʜʨʦʤʥʠʭ ʚʦʛʥʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʾʭ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ʌʫʥʢʮʽʦʥʫʚʘʥʥʷ ʫʩʽʭ ʧʽʜʩʠʩʪʝʤ ʻ ʛʘʨʘʥʪʽʻʶ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʦʨʤʦʚʘʥʦʛʦ ʨʽʚʥʷ ʙʝʟʧʝʢʠ ʧʦʣʴʦʪʽʚ ʥʘ ʥʘʡʙʽʣʴʰ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʤʫ ʝʪʘʧʽ ʟʣʴʦʪʫ- ʧʦʩʘʜʢʠ ʇʉ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʨʦʙʦʪʠ ʚʦʛʥʽʚ ʉʉʆ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʩʪʘʙʽʣʴʥʦʩʪʽ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʪʷʛʦʤ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʘ ʩʘʤʝ ʩʚʽʪʣʦʚʽʜʜʘʯʽ ʣʘʤʧ; 

ʧʫʣʴʩʘʮʽʾ ʩʚʽʪʣʦʚʦʛʦ ʧʦʪʦʢʫ ʪʦʱʦ.  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ɯʉɸʆ, ʚʠʜʽʣʷʶʪʴ ʪʨʠ ʢʘʪʝʛʦʨʽʾ ɿʇʉ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʪʠʧʫ ʨʘʜʽʦʤʘʷʯʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʚʽʟʫʘʣʴʥʠʭ ʟʘʩʦʙʽʚ. ɼʣʷ ʢʦʞʥʦʾ ʟ ʢʘʪʝʛʦʨʽʡ 

ɿʇʉ, ʨʦʟʪʘʰʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʉʉʆ ʨʝʛʣʘʤʝʥʪʦʚʘʥʦ ʥʦʨʤʘʪʠʚʥʠʤʠ 

ʜʦʢʫʤʝʥʪʘʤʠ ɯʉɸʆ. ʂʽʣʴʢʽʩʪʴ ʚʦʛʥʽʚ ɿʇʉ ʨʦʟʤʽʱʝʥʦ ʥʝʨʽʚʥʦʤʽʨʥʦ, ʱʦ 
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ʟʘʣʝʞʠʪʴ ʚʽʜ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʘʪʝʛʦʨʽʾ ʪʘ ʜʦʚʞʠʥʠ ɿʇʉ ʪʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʢʦʞʥʦʛʦ ʟ ʪʠʧʫ ʚʦʛʥʽʚ.  

ʆʩʦʙʣʠʚʽʩʪʶ ʨʝʞʠʤʫ ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ ʉʉʆ ɿʇʉ ʘʝʨʦʧʦʨʪʽʚ ʦʜʥʽʻʾ 

ʢʘʪʝʛʦʨʽʾ ʻ ʪʝ, ʱʦ ʧʦʢʘʟʥʠʢʠ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʤʦʞʫʪʴ ʩʫʪʪʻʚʦ 

ʚʽʜʨʽʟʥʷʪʠʩʴ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʉʉʆ, 

ʤʝʪʝʦʫʤʦʚʘʤʠ, ʨʝʞʠʤʦʤ ʨʦʙʦʪʠ ʪʦʱʦ.  

ɿ ʤʝʪʦʶ ʧʦʣʽʧʰʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʥʦʨʤʫʚʘʥʥʷ ʇɽʈ 

ʘʝʨʦʧʦʨʪʽʚ ʧʨʦʧʦʥʫʻʪʴʩʷ: 

ï ʚʽʜʥʝʩʪʠ ɿʇʉ ʜʦ ʧʝʨʝʣʽʢʫ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʦʙôʻʢʪʽʚ ʥʦʨʤʫʚʘʥʥʷ 

ʩʧʦʞʠʚʘʥʥʷ ʇɽʈ ; 

-ʟʘʩʪʦʩʫʚʘʪʠ ʤʝʪʦʜ ʟʦʥʫʚʘʥʥʷ ʜʣʷ ɿʇʉ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʭʝʤ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʦʛʥʽʚ ɿʇʉ ʦʯʝʚʠʜʥʦ, ʱʦ ʚʦʛʥʽ ʉʉʆ 

ʨʦʟʤʽʱʝʥʽ ʥʝʨʽʚʥʦʤʽʨʥʦ, ʪʦʤʫ ʩʤʫʛʫ ʤʦʞʥʘ ʫʤʦʚʥʦ ʨʦʟʜʽʣʠʪʠ ʥʘ ʟʦʥʠ 

(ʨʠʩ.3.4): 

- ʟʦʥʘ ɸ ï ʟʦʥʘ ʥʘʙʣʠʞʝʥʥʷ;  

- ʟʦʥʘ ɺ ï ʚʭʽʜʥʘ ʟʦʥʘ (900 ʤ); 

- ʟʦʥʘ ʉ ï ʩʝʨʝʜʥʷ ʟʦʥʘ; 

- ʟʦʥʘ D- ʚʠʭʽʜʥʘ ʟʦʥʘ (900 ʤ).  

ɺʠʟʥʘʯʠʤʦ ʧʠʪʦʤʽ ʚʠʪʨʘʪʠ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʜʣʷ ʢʦʞʥʦʾ ʽʟ ʟʦʥ ɿʇʉ 

ʘʝʨʦʧʦʨʪʫ ʚʠʢʦʨʠʩʪʘʚʰʠ ʨʦʟʨʘʭʫʥʢʦʚʦ-ʩʪʘʪʠʩʪʠʯʥʠʡ ʤʝʪʦʜ [13]. ɺʽʥ ʧʦʣʷʛʘʻ 

ʫ ʚʠʟʥʘʯʝʥʥʽ ʥʦʨʤ ʧʠʪʦʤʠʭ ʚʠʪʨʘʪ ʥʘ ʦʩʥʦʚʽ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʬʘʢʪʠʯʥʦʛʦ 

ʩʧʦʞʠʚʘʥʥʷ ʦʙôʻʢʪʫ ʪʘ ʯʠʥʥʠʢʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʝʣʠʯʠʥʫ ʾʭ ʧʠʪʦʤʠʭ 

ʚʠʪʨʘʪ:  
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ʜʝ ʧʠʪw  ð ʧʠʪʦʤʝ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʟʦʥʠ ɿʇʉ, ɺʪ/ʤ;  

     iP  ð ʩʧʦʞʠʚʘʥʘ ʧʦʪʫʞʥʽʩʪʴ ʢʦʞʥʦʛʦ ʟ ʪʠʧʽʚ ʉʉʆ, ɺʪ;  

    in ð ʢʽʣʴʢʽʩʪʴ ʣʘʤʧ ʧʝʚʥʦʛʦ ʪʠʧʫ, ʦʜ.; 

    l  ð ʜʦʚʞʠʥʘ ʟʦʥʠ ɿʇʉ, ʤ. 

ʅʘ ʧʨʠʢʣʘʜʽ ʩʫʯʘʩʥʠʭ ʚʠʨʦʙʥʠʢʽʚ ʉʉʆ ʚ ʪʘʙʣ. 3.4 ʟʚʝʜʝʥʽ ʧʠʪʦʤʽ 

ʚʠʪʨʘʪʠ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʜʣʷ ʢʦʞʥʦʾ ʽʟ ʟʦʥ. 

 

ʊʘʙʣʠʮʷ 3.4 ð ʇʠʪʦʤʽ ʚʪʨʘʪʠ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʜʣʷ ʟʦʥ ʟʣʴʦʪʥʦ- 

ʧʦʩʘʜʢʦʚʦʾ ʩʤʫʛʠ ɯɯ ʪʘ ɯɯɯ ʢʘʪʝʛʦʨʽʾ 

 

ʂʦʥʪʨʦʣʴ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ɿʇʉ ʧʦʣʷʛʘʻ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʬʘʢʪʠʯʥʠʭ ʧʠʪʦʤʠʭ ʚʠʪʨʘʪ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʢʦʞʥʦʾ ʽʟ ʟʦʥ ɿʇʉ 

ʘʝʨʦʧʦʨʪʽʚ ʟ ʦʜʥʘʢʦʚʠʤʠ ʢʘʪʝʛʦʨʽʷʤʠ  ʤʽʞ ʩʦʙʦʶ ʪʘ ʟ çʽʜʝʘʣʴʥʦʶè ɿʇʉ. 

ɿʦʥʠ ɿʇʉ 
n, 

ʦʜ. 

ʉʚʽʪʣʦʩʠʛʥʘʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ 

Honeywell Idman 

ʈ, 

ʢɺʪ 

wʧʠʪ, 

ɺʪ/ʤ 

ʈ, 

ʢɺʪ 

wʧʠʪ, 

ɺʪ/ʤ 

ɸ(ʟʦʥʘ ʥʘʙʣʠʞʝʥʥʷ-900ʤ): 

- ʚʦʛʥʽ ʥʘʙʣʠʞʝʥʥʷ ʧʨʦʞʝʢʪʦʨʥʽ ʪʘ ʢʨʫʛʦʚʦʛʦ 

ʦʛʣʷʜʫ; 

-ʙʽʯʥʽ ʚʦʛʥʽ ʥʘʙʣʠʞʝʥʥʷ 

160 24 26, 7 22,9 25,4 

ɺ(ʚʭʽʜʥʘ ʟʦʥʘ ï 900ʤ): 

-ʚʭʽʜʥʽ ʚʦʛʥʽ ʧʨʦʞʝʢʪʦʨʥʽ, ʟʝʣʝʥʽ; 

-ʚʭʽʜʥʽ ʦʙʤʝʞʝʥʽ ʚʦʛʥʽ ʢʨʫʛʦʚʦʛʦ ʦʛʣʷʜʫ; 

-ʚʦʛʥʽ ʟʦʥʠ ʧʨʠʟʝʤʣʝʥʥʷ, ʙʽʣʽ; 

-ʦʩʴʦʚʽ ʙʽʣʽ ʪʘ ʛʣʽʩʘʜʥʽ ʚʦʛʥʽ; 

380 29,8 33,1 25 27,8 

ʉ (ʚʠʭʽʜʥʘ ʟʦʥʘ ï 900ʤ): 

-ʦʙʤʝʞʫʚʘʣʴʥʽ ʚʦʛʥʽ; 

-ʚʠʭʽʜʥʽ ʚʦʛʥʽ; 

-ʦʩʴʦʚʽ ʟʘʛʣʠʙʣʝʥʽ ʯʝʨʚʦʥʽ; 

-ʙʦʢʦʚʽ ʧʨʦʞʝʢʪʦʨʥʽ ʪʘ ʢʨʫʛʦʚʦʛʦ ʦʛʣʷʜʫ;ʙʽʣʽ- 

150 15,2 16,9 17,4 19,3 

D(ʩʝʨʝʜʥʷ ʟʦʥʘ): 

-ʙʦʢʦʚʽ ʙʽʣʽ ʪʘ ʦʩʴʦʚʽ ʚʦʛʥʽ 
200 21,6 18 26,4 22 

ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ 890  
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ɯʜʝʘʣʦʤ ʻ ɿʇʉ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

[12,137].  

ɿʘ ʜʘʥʠʤʠ ʪʘʙʣ. 3.4 ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʽʜʧʦʚʽʜʥʠʭ ʪʠʧʽʚ ʉʉʆ ʜʣʷ ʚʢʘʟʘʥʠʭ 

ʟʦʥ, ʚʠʜʥʦ, ʱʦ ʟʦʥʦʶ ʥʘʡʙʽʣʴʰʦʛʦ ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ ʻ ʟʦʥʘ ɺ, ʜʦ ʟʦʥ 

ʥʘʡʤʝʥʰʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʥʘʣʝʞʘʪʴ ʟʦʥʠ ʉ ʽ D.  

ɿʘʧʨʦʚʘʜʞʝʥʥʷ ʟʦʥʫʚʘʥʥʷ ɿʇʉ ʜʦʟʚʦʣʠʪʴ: 

ð ʚʠʟʥʘʯʠʪʠ ʥʘʡʙʽʣʴʰ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʫ ʟʦʥʫ ʱʦʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ ʟʘʭʦʜʽʚ ʚ ʧʝʨʰʫ ʯʝʨʛʫ; 

ð ʧʨʦʚʝʩʪʠ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʢʦʞʥʦʾ ʽʟ ʟʦʥ ʷʢ ʜʣʷ ɿʇʉ ʦʜʥʽʻʾ 

ʢʘʪʝʛʦʨʽʾ ʘʝʨʦʧʦʨʪʽʚ ʋʢʨʘʾʥʠ ʪʘʢ ʽ ʟ çʽʜʝʘʣʴʥʦʶè ɿʇʉ ʟ ʤʝʪʦʶ ʢʦʥʪʨʦʣʶ 

ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʘʝʨʦʧʦʨʪʽʚ; 

ð ʝʬʝʢʪʠʚʥʦ ʧʨʦʚʦʜʠʪʠ ʬʽʥʘʥʩʦʚʦ ï ʝʢʦʥʦʤʽʯʥʠʡ ʘʥʘʣʽʟ ʫ ʨʘʟʽ 

ʤʦʜʝʨʥʽʟʘʮʽʾ ʽʩʥʫʶʯʦʾ ɿʇʉ, ʘʙʦ ʙʫʜʽʚʥʠʮʪʚʘ ʥʦʚʦʾ. 

ɺʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʫ ʥʦʨʤʫʚʘʥʥʷ ʧʠʪʦʤʠʭ ʚʠʪʨʘʪ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ 

ʘʝʨʦʧʦʨʪʘʤʠ ʩʧʨʠʷʪʠʤʝ ʝʬʝʢʪʠʚʥʽʡ ʨʝʘʣʽʟʘʮʽʾ ʥʘʩʪʫʧʥʦʛʦ ʝʪʘʧʫ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʩʧʦʞʠʚʘʥʥʷʤ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ 

ʘʝʨʦʧʦʨʪʘʤʠ ʷʢ  ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʦʙʩʷʛʫ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ. 

 

3.2 ɺʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʫ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʦʙʩʷʛʫ ʩʧʦʞʠʚʘʥʥʷ 

ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʘʝʨʦʧʦʨʪʘʤʠ  

 

ʅʘʡʙʽʣʴʰ ʰʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠ ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʪʘ ʧʣʘʥʫʚʘʥʥʽ 

ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʫ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʥʘʙʫʣʠ ʤʝʪʦʜʠ ʧʨʷʤʦʛʦ 

ʨʦʟʨʘʭʫʥʢʫ, ʝʢʩʧʝʨʪʥʽ ʦʮʽʥʢʠ, ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʥʘ ʙʘʟʽ 

ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ, ʤʦʜʝʣʶʚʘʥʥʷ ʯʘʩʦʚʠʭ ʨʷʜʽʚ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʽ ʾʭ 

ʢʦʤʙʽʥʘʮʽʾ.   

ʊʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʨʦʙʦʪʠ ʩʧʦʞʠʚʘʯʽʚ ʧʽʜʨʦʟʜʽʣʽʚ ʘʝʨʦʧʦʨʪʫ 

ʟʘʣʝʞʘʪʴ ʚʽʜ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ. ʍʘʨʘʢʪʝʨʥʦʶ ʨʠʩʦʶ 

ʝʢʦʥʦʤʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʻ ʾʾ ʡʤʦʚʽʨʥʽʩʥʠʡ ʭʘʨʘʢʪʝʨ. ʆʙôʻʢʪʠʚʥʠʡ ʚʠʙʽʨ 

ʬʘʢʪʦʨʽʚ ʪʘ ʪʦʯʥʽʩʪʴ ʾʭ ʟʥʘʯʝʥʴ ʟʘʣʝʞʘʪʴ ʚʽʜ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʛʦ ʨʽʚʥʷ ʬʘʭʽʚʮʽʚ 
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ʱʦʜʦ ʘʥʘʣʽʟʫʶʯʦʛʦ ʦʙôʻʢʪʫ. ʊʦʤʫ ʙʫʜʴ-ʷʢʠʡ ʧʦʢʘʟʥʠʢ ʤʘʻ ʟʘʜʘʚʘʪʠʩʷ 

ʧʨʠʥʘʡʤʥʽ ʜʚʦʤʘ ʚʝʣʠʯʠʥʘʤʠ: ʤʘʪʝʤʘʪʠʯʥʠʤ ʦʯʽʢʫʚʘʥʥʷʤ ʽ ʜʠʩʧʝʨʩʽʻʶ [81]. 

ʅʘʷʚʥʽʩʪʴ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʾ ʧʦʤʠʣʢʠ ʩʧʨʠʯʠʥʷʻ ʧʦʷʚʫ ʟʦʥʠ 

ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʫ ʚʠʭʽʜʥʽʡ ʽʥʬʦʨʤʘʮʽʾ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ ʮʴʦʛʦ, ʫ ʨʝʟʫʣʴʪʘʪʘʭ 

ʧʨʦʝʢʪʥʦ-ʧʣʘʥʦʚʠʭ ʨʽʰʝʥʴ. ɺʽʜ ʷʢʦʩʪʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʘ ʨʽʚʥʽ ʧʽʜʧʨʠʻʤʩʪʚ 

ʟʘʣʝʞʠʪʴ ʚʝʣʠʯʠʥʘ ʩʦʙʽʚʘʨʪʦʩʪʽ ʾʭ ʧʨʦʜʫʢʮʽʾ, ʘ ʦʪʞʝ, ʽ ʧʦʢʘʟʥʠʢʠ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʾʭ ʨʦʙʦʪʠ.  

ʇʨʦʮʝʩ ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ (ɽʇ) ʻ ʩʢʣʘʜʥʠʤ ʚʠʧʘʜʢʦʚʠʤ 

ʥʝʩʪʘʮʽʦʥʘʨʥʠʤ ʧʨʦʮʝʩʦʤ, ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʜʝʢʽʣʴʢʦʤʘ 

ʨʝʛʫʣʷʨʥʠʤʠ ʪʘ ʥʝʨʝʛʫʣʷʨʥʠʤʠ (ʚʠʧʘʜʢʦʚʠʤʠ) ʚʝʣʠʯʠʥʘʤʠ [67]. ʄʝʪʦʜʦʤ 

ʤʦʜʝʣʶʚʘʥʥʷ ɽʇ, ʷʢ ʚʠʧʘʜʢʦʚʦʛʦ ʥʝʩʪʘʮʽʦʥʘʨʥʦʛʦ ʧʨʦʮʝʩʫ, ʻ ʜʝʢʦʤʧʦʟʠʮʽʷ 

ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʨʝʛʫʣʷʨʥʫ ʽ ʥʝʨʝʛʫʣʷʨʥʫ ʩʢʣʘʜʦʚʽ. ʅʝʨʝʛʫʣʷʨʥʘ 

ʩʢʣʘʜʦʚʘ ʭʘʨʘʢʪʝʨʠʟʫʻ ʚʠʧʘʜʢʦʚʫ ʥʝʧʨʦʛʥʦʟʦʚʘʥʫ ʯʘʩʪʠʥʫ ʩʧʦʞʠʚʘʥʥʷ ʪʘ 

ʡʤʦʚʽʨʥʽ ʚʽʜʭʠʣʝʥʥʷ ʬʘʢʪʠʯʥʠʭ ʟʥʘʯʝʥʴ ɽʇ. ɺʠʟʥʘʯʝʥʥʷ ʚʠʜʫ ʽ ʧʘʨʘʤʝʪʨʽʚ 

ʧʨʦʛʥʦʟʫʶʯʦʾ ʤʦʜʝʣʽ ʚʠʢʦʥʫʻʪʴʩʷ ʰʣʷʭʦʤ ʘʧʨʦʢʩʠʤʘʮʽʾ ʚʽʜʦʤʠʭ ʟʥʘʯʝʥʴ ɽʇ 

ʥʘ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʤʫ ʽʥʪʝʨʚʘʣʽ ʯʘʩʫ ʪʘ ʥʘ ʽʥʪʝʨʚʘʣʽ ʧʦʧʝʨʝʜʞʝʥʥʷ.  

ʇʨʠʡʤʘʯʽ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʘʝʨʦʧʦʨʪʽʚ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ. 

ʎʝ ʦʩʚʽʪʣʶʚʘʣʴʥʽ, ʥʘʛʨʽʚʘʣʴʥʽ ʫʩʪʘʥʦʚʢʠ, ʝʣʝʢʪʨʦʜʚʠʛʫʥʠ ʪʘ ʨʘʜʽʦʘʧʘʨʘʪʫʨʘ, 

ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʢʠ ʪʘ ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʤʘʰʠʥʠ, ʨʽʟʥʦʤʘʥʽʪʥʝ ʪʝʭʥʦʣʦʛʽʯʥʝ 

ʫʩʪʘʪʢʫʚʘʥʥʷ ʪʦʱʦ. ɺʩʽ ʚʦʥʠ ʤʘʶʪʴ ʨʽʟʥʽ ʧʦʪʫʞʥʦʩʪʽ, ʨʝʞʠʤʠ ʨʦʙʦʪʠ, 

ʢʘʪʝʛʦʨʽʾ ʽ ʚʠʩʫʚʘʶʪʴ ʨʽʟʥʽ ʚʠʤʦʛʠ ʜʦ ʷʢʦʩʪʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ʅʘʡʙʽʣʴʰ ʥʘʦʯʥʦ 

ʟʤʽʥʥʠʡ ʭʘʨʘʢʪʝʨ ʧʦʪʫʞʥʦʩʪʽ, ʩʧʦʞʠʚʘʥʦʾ ʘʝʨʦʧʦʨʪʦʤ ʽ ʦʢʨʝʤʠʤʠ ʡʦʛʦ 

ʦʙ'ʻʢʪʘʤʠ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘ ʛʨʘʬʽʢʘʭ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʶʪʴ 

ʟʘʣʝʞʥʽʩʪʴ ʩʧʦʞʠʚʘʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʛʨʫʧʠ ɽʇ ʚ ʯʘʩʽ. 

ʊʦʤʫ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʠʪʨʘʪʠ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʧʽʜʨʦʟʜʽʣʽʚ ʘʝʨʦʧʦʨʪʫ 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʡʤʦʚʽʨʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʛʥʦʟʫ ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ ʜʣʷ 

ʘʚʽʘʧʽʜʧʨʠʻʤʩʪʚ ʽ ʘʝʨʦʧʦʨʪʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ, ʜʦʟʚʦʣʷʻ ʚ ʧʦʜʘʣʴʰʦʤʫ ʫʧʨʘʚʣʷʪʠ 

ʥʘʩʪʫʧʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ: 
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ð ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʰʪʨʘʬʽʚ ʟʘ ʥʝʜʦʩʪʘʪʥʶ, ʘʙʦ ʥʘʜʣʠʰʢʦʚʫ ʦʮʽʥʢʫ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʥʘ ʤʘʡʙʫʪʥʽʡ ʧʝʨʽʦʜ; 

ð ʟʤʝʥʰʝʥʥʷʤ ʨʦʟʨʠʚʫ ʤʽʞ ʟʘʧʣʘʥʦʚʘʥʠʤʠ ʪʘ ʬʘʢʪʠʯʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ 

ʦʙʩʷʛʫ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ. 

ɿ ʤʝʪʦʶ ʧʨʦʚʝʜʝʥʥʷ ʷʢʽʩʥʦʛʦ ʧʨʦʛʥʦʟʫ ʦʙʩʷʛʽʚ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ 

ʝʥʝʨʛʽʾ ʘʝʨʦʧʦʨʪʫ ʚ ʨʦʙʦʪʽ ʧʨʦʧʦʥʫʻʪʴʩʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʧʦʞʠʚʘʥʥʷ 

ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʟʘ ʚʽʜʧʦʚʽʜʥʠʤʠ ʘʣʛʦʨʠʪʤʘʤʠ ʜʣʷ ʦʢʨʝʤʠʭ ʦʙôʻʢʪʽʚ 

ʘʝʨʦʧʦʨʪʫ ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ ʩʧʝʮʠʬʽʢʠ ʾʭ ʦʙʣʘʜʥʘʥʥʷ, ʥʘ ʧʨʠʢʣʘʜʽ 

ʘʝʨʦʚʦʢʟʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʪʘ ʘʝʨʦʜʨʦʤʫ.  

ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ ʦʢʨʝʤʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ 

ʘʝʨʦʧʦʨʪʫ ʻ ʚʘʞʣʠʚʠʤ ʥʝ ʪʽʣʴʢʠ ʜʣʷ ʚʩʽʻʾ ʝʥʝʨʛʦʩʠʩʪʝʤʠ ʚ ʮʽʣʦʤʫ, ʘʣʝ ʽ ʜʣʷ 

ʦʢʨʝʤʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ,  ̔ ʥʘʚʽʪʴ ʜʣʷ ʡʦʛʦ ʩʪʨʫʢʪʫʨʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ. 

ʌʦʨʤʫʚʘʥʥʷ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʘʧʘʨʘʪʫ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ ʽ ʧʦʪʫʞʥʦʩʪʽ ʜʣʷ ʨʽʟʥʠʭ ʨʽʚʥʽʚ ʽʻʨʘʨʭʽʾ ʧʨʦʤʠʩʣʦʚʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ, ʜʦʟʚʦʣʠʪʴ: 

ï ʩʢʦʨʦʪʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʦʧʣʘʪʫ ʩʧʦʞʠʪʦʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ; 

ï ʷʢʽʩʥʦ ʚʠʟʥʘʯʠʪʠ ʚʧʣʠʚ ʨʽʟʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʽ ʬʘʢʪʦʨʽʚ 

ʚʠʨʦʙʥʠʮʪʚʘ ʥʘ ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ; 

ï ʚʠʙʠʨʘʪʠ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽ ʩʪʨʘʪʝʛʽʾ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʪʘ ʥʘʧʨʷʤʦʢ 

ʟʘʭʦʜʽʚ ʱʦʜʦ ʝʢʦʥʦʤʽʾ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ. 

 

3.2.1 ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʦʙʩʷʛʫ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ 

ʘʝʨʦʚʦʢʟʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʘʝʨʦʧʦʨʪʫ 

ʅʘ ʝʪʘʧʽ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʧʦʙʫʜʦʚʠ ʝʤʧʽʨʠʯʥʦʾ ʤʦʜʝʣʽ ʧʨʦʮʝʩʫ 

ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ ï ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦʚʥʦʤʘʩʰʪʘʙʥʘ ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ 

ʜʘʥʠʭ ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ, ʷʢʘ ʚʢʣʶʯʘʻ ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʽ ʧʨʦʮʝʜʫʨʠ. ɼʘʥʽ 

ʧʨʦʮʝʜʫʨʠ ʜʦʟʚʦʣʷʶʪʴ ʫʧʦʨʷʜʢʦʚʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ, ʚʠʷʚʣʷʪʠ ʚ ʜʠʥʘʤʽʮʽ ʽ 

ʥʘʦʯʥʦ ʧʨʝʜʩʪʘʚʣʷʪʠ ʦʙ'ʻʢʪʠ ʟ ʘʥʦʤʘʣʴʥʠʤ ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷʤ, ʝʬʝʢʪʠʚʥʦ 

ʟʜʽʡʩʥʶʚʘʪʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ ʦʢʨʝʤʠʤʠ ʦʙ'ʻʢʪʘʤʠ ʪʘ ʚʩʽʤ 

ʢʦʤʧʣʝʢʩʦʤ ʚ ʮʽʣʦʤʫ. 
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ʅʘ ʝʪʘʧʽ ʘʥʘʣʽʟʫ ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ ʟʘ ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʠʤʠ 

ʬʦʨʤʘʤʠ ʟʘʧʠʪʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʙʽʨ ʜʘʥʠʭ ʧʨʦ ʩʧʦʞʠʚʘʯʽʚ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ʎʝ 

ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʨʦʟʛʦʨʥʫʪʫ ʢʘʨʪʠʥʫ ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ, ʚʠʷʚʠʪʠ ʦʙ'ʻʢʪʠ, 

ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʻʶ ʟ ʧʦʨʫʰʝʥʥʷʤ ʽʩʥʫʶʯʠʭ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-

ʪʝʭʥʽʯʥʠʭ ʚʠʤʦʛ, ʧʽʜʛʦʪʫʚʘʪʠ ʝʣʝʢʪʨʦʥʥʫ ʙʘʟʫ ʜʘʥʠʭ ʜʣʷ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʛʦ 

ʘʥʘʣʽʟʫ.  

ʈʦʟʨʦʙʣʝʥʦ ʧʨʦʛʨʘʤʥʠʡ ʢʦʤʧʣʝʢʩ ʡʤʦʚʽʨʥʽʩʥʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ yiiframework [111]. 

ɺ ʧʨʦʛʨʘʤʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʟʨʫʯʥʘ ʽʻʨʘʨʭʽʯʥʘ ʩʠʩʪʝʤʘ ʛʨʫʧʫʚʘʥʥʷ ʜʘʥʠʭ 

ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭ ʟʨʫʯʥʦʛʦ ʚʚʝʜʝʥʥʷ. ʉʢʣʘʜʥʽ ʝʣʝʤʝʥʪʠ ʩʢʣʘʜʘʶʪʴʩʷ ʽʟ 

ʧʨʦʩʪʠʭ. ɼʣʷ ʧʨʦʩʪʠʭ ʝʣʝʤʝʥʪʽʚ ʚʚʦʜʠʪʴʩʷ ʥʘʩʪʫʧʥʘ ʽʥʬʦʨʤʘʮʽʷ: 

ð ʚʩʪʘʥʦʚʣʝʥʘ ʧʦʪʫʞʥʽʩʪʴ ʩʧʦʞʠʚʘʯʘ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ (ʩʠʩʪʝʤʠ 

ʰʪʫʯʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ), (ʈʥ, ɺʪ); 

ðʨʦʟʢʣʘʜ ʨʦʙʦʪʠ ʧʨʠʡʤʘʯʘ (t, c); 

ð ʡʤʦʚʽʨʥʽʩʪʴ ʚʢʣʶʯʝʥʥʷ ʝʣʝʢʪʨʦʧʨʠʡʤʘʯʽʚ ʚ ʜʘʥʠʡ ʧʝʨʽʦʜ ʯʘʩʫ (ʨ). 

ɼʣʷ ʚʢʘʟʘʥʦʛʦ ʧʝʨʽʦʜʫ ʯʘʩʫ ʚʠʟʥʘʯʘʻʪʴʩʷ: 

ð ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʘʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ (Wc) ʥʘ ʦʜʠʥʠʮʶ ʯʘʩʫ, 

ʷʢʝ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

ñ=
24

0

dtPW
ʥc ; 

 

ð- ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ (Pcp), ʷʢʝ ʜʦʨʽʚʥʶʻ: 

 

2424

24

0

ñ
==

dtP
W

P
ʥ

c

cp
; 

 

ð ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʥʘʚʘʥʪʘʞʝʥʥʷ (kn) ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʩʪʫʧʝʥʶ 

ʥʝʨʽʚʥʦʤʽʨʥʦʩʪʽ ʜʦʙʦʚʦʛʦ ʛʨʘʬʽʢʘ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
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P

P
k

cp

n
= , 

 

ʜʝ Pmax- ʤʘʢʩʠʤʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʩʧʦʞʠʚʘʯʘ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ; 

ð- ʢʦʝʬʽʮʽʻʥʪ ʤʘʢʩʠʤʫʤʫ ʧʦʪʫʞʥʦʩʪʽ (km) ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ:  

 

cp

m
P

P
k max= . 

 

ʂʦʝʬʽʮʽʻʥʪ ʤʘʢʩʠʤʫʤʫ ʘʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʻ ʽʥʪʝʛʨʘʣʴʥʦʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʜʦʙʦʚʦʾ ʥʝʨʽʚʥʦʤʽʨʥʦʩʪʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʤʝʨʝʞʽ. 

ʏʠʤ ʚʽʥ ʙʽʣʴʰʝ, ʪʠʤ ʛʽʨʰʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʝ ʦʙʣʘʜʥʘʥʥʷ 

(ʧʨʦʚʽʜʥʠʢʠ, ʪʨʘʥʩʬʦʨʤʘʪʦʨʠ). 

ɼʣʷ ʧʽʜʧʨʠʻʤʩʪʚ ʟʽ ʟʤʽʥʥʦʶ ʨʦʙʦʪʦʶ ʢʦʝʬʽʮʽʻʥʪʠ kn ʽ km ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ 

ʜʣʷ ʥʘʡʙʽʣʴʰ ʟʘʚʘʥʪʘʞʝʥʦʾ ʟʤʽʥʠ. 

ɿʘ ʜʦʙʦʚʠʤʠ ʛʨʘʬʽʢʘʤʠ ʙʫʜʫʶʪʴ ʨʽʯʥʽ ʛʨʘʬʽʢʠ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʥʘ ʷʢʠʭ 

ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʪʨʠʚʘʣʽʩʪʴ ʨʦʙʦʪʠ ʢʦʞʥʦʛʦ ʪʠʧʫ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʦʪʷʛʦʤ 

ʨʦʢʫ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʦʢʨʽʤ ʧʨʦʚʝʜʝʥʥʷ ʷʢʽʩʥʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʥʘʜʘʪʠ 

ʤʦʞʣʠʚʽʩʪʴ ʨʝʛʫʣʶʚʘʥʥʷ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʚʠʚ̫ʣʝʥʥʷ ʧʽʢʦʚʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ. 

ɺʧʨʦʜʦʚʞ ʜʦʙʠ ʦʙʯʠʩʣʶʶʪʴʩʷ ʡ ʘʜʘʧʪʠʚʥʦ ʧʨʦʛʥʦʟʫʶʪʴʩʷ ʧʦʪʦʯʥʽ 

ʚʽʜʭʠʣʝʥʥʷ ʬʘʢʪʠʯʥʠʭ ʟʥʘʯʝʥʴ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʚʽʜ 

ʩʝʨʝʜʥʴʦʛʦ ʛʨʘʬʽʢʘ. ʑʦʜʝʥʥʠʡ ʘʥʘʣʽʟ ʽ ʥʘʩʪʫʧʥʽ ʫʟʘʛʘʣʴʥʶʶʯʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʬʦʨʤʠ ʜʦʙʦʚʦʛʦ ʛʨʘʬʽʢʘ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʜʘʶʪʴ ʟʤʦʛʫ 

ʜʠʩʧʝʪʯʝʨʩʴʢʦʤʫ ʧʝʨʩʦʥʘʣʫ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʜʦʩʣʽʜʞʫʚʘʪʠ ʧʨʠʯʠʥʠ ʪʘ 

ʭʘʨʘʢʪʝʨ ʙʫʜʴ-ʷʢʠʭ ʟʤʽʥ ʫ ʜʦʙʦʚʠʭ ʛʨʘʬʽʢʘʭ.  

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʷʢʽʩʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 

ʝʬʝʢʪʠʚʥʽʩʪʶ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʘʝʨʦʧʦʨʪʽʚ ʻ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 
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ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʘʝʨʦʧʦʨʪʽʚ. ʅʘ ʦʩʥʦʚʽ 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʚ̔ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʨʦʟʨʦʙʣʝʥʥʷ ʥʦʨʤ 

ʧʠʪʦʤʠʭ ʚʠʪʨʘʪ ʝʣʝʢʪʨʠʯʥʦʾ ʦʩʥʦʚʥʠʭ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ ʘʝʨʦʧʦʨʪʫ. 

ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʟʜʽʡʩʥʶʚʘʣʦʩʴ ʜʣʷ ʘʝʨʦʚʦʢʟʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ (ʥʘ 

ʧʨʠʢʣʘʜʽ ʪʝʨʤʽʥʘʣʫ çɸè [99]) ʘʝʨʦʧʦʨʪʫ çʂʠʾʚè (ɾʫʣʷʥʠ, ʋʢʨʘʾʥʘ). ɺʭʽʜʥʠʤʠ 

ʜʘʥʠʤʠ ʻ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʩʧʦʞʠʚʘʯʽ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʘʝʨʦʚʦʢʟʘʣʴʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ (ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʝʨʽʦʜ ʨʦʙʦʪʠ ʥʘ ʜʦʙʫ ʪʘ ʡʤʦʚʽʨʥʽʩʪʴ 

ʚʢʣʶʯʝʥʥʷ ʫ ʚʢʘʟʘʥʠʡ ʧʝʨʽʦʜ) (ʨʠʩ.3.5 - 3.6.)  

 

 
 

ʈʠʩʫʥʦʢ 3.5 ð ɯʥʪʝʨʬʝʡʩ ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

 

ɼʣʷ ʚʢʘʟʘʥʦʛʦ ʧʝʨʽʦʜʫ ʯʘʩʫ ʙʫʜʫʶʪʴʩʷ ʛʨʘʬʽʢʠ ʤʘʢʩʠʤʘʣʴʥʦ ʪʘ 

ʤʽʥʽʤʘʣʴʥʦ ʤʦʞʣʠʚʠʭ ʟʥʘʯʝʥʴ ʘʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʥʘ ʦʜʠʥʠʮʶ ʯʘʩʫ ʪʘ 

ʚʠʟʥʘʯʝʥʽ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ kn ʽ km. ɿʘ ʦʪʨʠʤʘʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʞʥʘ 

ʧʦʙʫʜʫʚʘʪʠ ʨʽʯʥʽ ʛʨʘʬʽʢʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽʟ ʧʦʜʘʣʴʰʦʶ ʤʦʞʣʠʚʽʩʪʶ 

ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʦʙʩʷʛʽʚ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ 

ʘʝʨʦʚʦʢʟʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʽʟ ʧʝʨʝʜʙʘʯʝʥʥʷʤ ʟʤʽʥʠ ʨʝʛʫʣʶʚʘʥʥʷ ʨʝʞʠʤʽʚ 
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ʨʦʙʦʪʠ ʩʠʩʪʝʤ ʰʪʫʯʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ ʜʣʷ ʫʥʠʢʥʝʥʥʷ ʧʽʢʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʪʘ 

ʟʘʤʽʥʠ ʦʙʣʘʜʥʘʥʥʷ ʪʦʱʦ. 

 
ʈʠʩʫʥʦʢ 3.6 ð ɯʥʪʝʨʬʝʡʩ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʧʨʦ ʩʧʦʞʠʚʘʯʽ 

ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʘʝʨʦʚʦʢʟʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

 

ʆʙʯʠʩʣʝʥʥʷ ʦʙʩʷʛʫ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʧʨʦʚʦʜʠʣʦʩʴ ʟʘ 

ʘʣʛʦʨʠʪʤʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʤ ʥʘ ʨʠʩ. 3.7.  

 

 


