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ɽʥʝʨʛʝʪʠʯʥʠʡ ʤʝʥʝʜʞʤʝʥʪ: ʩʪʘʥ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ. ɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ɯɯɯ 

ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʪʘ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʫ ʤʽʩʪʽ ʂʠʻʚʽ 30 

ʪʨʘʚʥʷ-01 ʯʝʨʚʥʷ 2016 ʨ. ï ʂʠʾʚ, ʅʊʋʋ çʂʇɯè , 2016. ï 118 ʩ.  
 

 

ʇʈʆɻʈɸʄʅʀʁ ʂʆʄɯʊɽʊ ʂʆʅʌɽʈɽʅʎɯɰ 
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ɼʠʨʝʢʪʦʨ ɯʥʩʪʠʪʫʪʫ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʪʘ 

ʝʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪʫ ʅʊʋʋ çʂʇɯè 

ʉɸɺʏʋʂ ʉʝʨʛʽʡ 

ɻʦʣʦʚʘ ɼʝʨʞʘʚʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʟ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ 

ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʋʢʨʘʾʥʠ 

ʏʃɽʅʀ ʇʈʆɻʈɸʄʅʆɻʆ ʂʆʄɯʊɽʊʋ: 

ɹʘʩʦʢ ɹʦʨʠʩ, ʯʣʝʥ-ʢʦʨ. ʅɸʅ ʋʢʨʘʾʥʠ 

ɯʥʩʪʠʪʫʪ ʪʝʭʥʽʯʥʦʾ ʪʝʧʣʦʬʽʟʠʢʠ ʅɸʅ ʋʢʨʘʾʥʠ, 

ʋʢʨʘʾʥʘ  

ɺʠʧʘʥʘʩʝʥʢʦ ʉʪʘʥʽʩʣʘʚ, ʧʨʦʬ.  
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ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʇɯè, ʋʢʨʘʾʥʘ  
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ɿʄɯʉʊ 

 
ɯʅʅʆɺɸʎɯʁʅɯ ʄɽʊʆɼʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ ʇɯɼɺʀʑɽʅʅʗ ɽʅɽʈɻʆɽʌɽʂʊʀɺʅʆʉʊɯ 

ɹʘʩʦʢ ɹ. ɯ. 

ʆʈɻɸʅɯɿɸʎɯʁʅʆïɽʂʆʅʆʄɯʏʅɯ ʄɽʍɸʅɯɿʄʀ ʄʆɼɽʈʅɯɿɸʎɯɰ ʊɽʇʃʆɽʅɽʈɻɽʊʀʂʀ ʋʂʈɸɰʅʀ 9 

ɹʦʯʫʣʷ ʇ. ʆ.  

ɸʉʀʄɽʊʈɯʗ ʅɸʇʈʋɻʀ ʊɸ ɰɰ ɺʇʃʀɺ ʅɸ ʈʆɹʆʊʋ ɽʃɽʂʊʈʀʏʅʆɰ ʄɽʈɽɾɯ    11 

ɺʝʨʙʘ ʄ. ɭ. 

ɽʌɽʂʊʀɺʅɯʉʊʔ ɺʀʂʆʈʀʉʊɸʅʅʗ ɹɯɺɸʃɽʅʊʅʀʍ ʉʍɽʄ ɼʃʗ ʇʆʊʈɽɹ ʊɽʇʃʆʇʆʉʊɸʏɸʅʅʗ 12 

ɺʝʨʝʤʽʡʯʫʢ ʖ. ɸ., ɻʦʥʯʘʨʝʥʢʦ ɯ. ʉ., ʃʠʩʝʥʢʦ ʆ. ʄ., ʏʝʨʢʘʰʠʥʘ ɻ. ɯ.  

ʋʇʈɸɺʃɯʅʅʗ ɽʃɽʂʊʈʆʉʇʆɾʀɺɸʅʅʗʄ ʗʂ ɯʅʉʊʈʋʄɽʅʊ ʇɯɼɺʀʑɽʅʅʗ ɽʅɽʈɻʆɽʌɽʂʊʀɺʅʆʉʊɯ 

ʇʈʆʎɽʉɯɺ ɺ ʆɹôɭɼʅɸʅɯʁ ɽʃɽʂʊʈʆɽʅɽʈɻɽʊʀʏʅɯʁ ʉʀʉʊɽʄɯ ʋʂʈɸɰʅʀ    14 

ɺʦʣʦʰʢʦ ɸ. ɺ., ɹʨʘʞʥʠʢ ʂ. ʆ. 

ɯʅʅʆɺɸʎɯʁʅɯ ʊɽʍʅʆʃʆɻɯɰ ʇɯɼɺʀʑɽʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ ɺʀʂʆʈʀʉʊɸʅʅʗ ʇɸʃʀɺʅʆ-

ɽʅɽʈɻɽʊʀʏʅʀʍ ʈɽʉʋʈʉɯɺ    15 

ɺʦʨʬʦʣʦʤʝʻʚ ɸ. ɺ. 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʇʆʈɯɺʅʗʃʔʅʆɻʆ ɸʅɸʃɯɿʋ ɼʃʗ ɺʉʊɸʅʆɺʃɽʅʅʗ ʇʆʊɽʅʎɯɸʃʋ 

ʈɽʉʋʈʉʆɿɹɽʈɽɾɽʅʅʗ ʇɯɼʇʈʀɭʄʉʊɺɸ        17 

ɼʝʥʠʩʶʢ ʉ. ʇ., ɻʦʨʝʥʢʦ ɼ. ʉ. 

ɸʅɸʃɯɿ ʆɹʄɯʅʅʀʍ ʇʈʆʎɽʉɯɺ ɺ ɻɯɹʈʀɼʅʀʍ ʉʀʉʊɽʄɸʍ ɽʃɽʂʊʈʆɾʀɺʃɽʅʅʗ ʅɸ ɹɸɿɯ 

ʅɽʊʈɸɼʀʎɯʁʅʀʍ ɼɾɽʈɽʃ ɽʃɽʂʊʈʆɽʅɽʈɻɯɰ       18 

ɼʦʮʝʥʢʦ ʉ. ɯ. 

ʄɽʊʆɼʆʃʆɻɯʗ ʄʆɼɽʃʖɺɸʅʅʗ ɿʅɸʅʅʗ ʆʈɯɭʅʊʆɺɸʅʆɰ ʉʀʉʊɽʄʀ ʇɯɼʊʈʀʄʂʀ ʇʈʀʁʅʗʊʊʗ 

ʈɯʐɽʅʔ ɼʃʗ ɼɯɸʃʆɻʆɺʆɻʆ  ʋʇʈɸɺʃɯʅʅʗ ɽʅɽʈɻʆɽʌɽʂʊʀɺʅɯʉʊʖ     20 

ɼʫʜʥʽʢʦʚ ʉ. ʄ. 

ʆɹɻʈʋʅʊʋɺɸʅʅʗ ʐʃʗʍɯɺ ʆʇʊʀʄɯɿɸʎɯɰ ʂʆʄʇʆʅɽʅʊɯɺ ʂʆʄɹɯʅʆɺɸʅʆɰ ʉʀʉʊɽʄʀ 

ɽʅɽʈɻʆʇʆʉʊɸʏɸʅʅʗ ɿ ɸʃʔʊɽʈʅɸʊʀɺʅʀʄʀ ɼɾɽʈɽʃɸʄʀ     22 

ʂʦʚʘʣʢʦ ʆ. ʄ., ɭʚʪʫʭʦʚʘ ʊ. ʆ.  

ʉʊʈʋʂʊʋʈʀɿɸʎɯʗ ɹɸʃɸʅʉʆɺʆ-ʆʇʊʀʄɯɿɸʎɯʁʅʆɰ ʄʆɼɽʃɯ ʇɯɼɺʀʑɽʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ 

ʌʋʅʂʎɯʆʅʋɺɸʅʅʗ ʉʀʉʊɽʄʀ ʂʆʄʋʅɸʃʔʅʆɰ ʊɽʇʃʆɽʅɽʈɻɽʊʀʂʀ    24 

ɿʘʙʦʣʦʪʥʳʡ ɸ. ʇ., ʍʦʨʦʣʝʮ ɸ. ʉ. 

ʄʆɼɽʈʅʀɿɸʎʀʗ ʉʀʉʊɽʄ ʋʃʀʏʅʆɻʆ ʆʉɺɽʑɽʅʀʗ      27 

ʂʦʚʘʣʴʯʫʢ ɸ. ʄ., ʉʘʚʯʝʥʢʦ ʃ. ʖ. 

ɸʅɸʃɯɿ ɽʌɽʂʊʀɺʅʆʉʊɯ  ʈɯɿʅʆʊʀʇʅʀʍ ʉʀʉʊɽʄ ʆʇɸʃɽʅʅʗ     28 

ʂʦʩʪʶʢ ɺ. ʆ. 

ʊʈʀʊʆʏʂʆɺɸ ɸʇʈʆʂʉʀʄɸʎɯʗ ʌʋʅʂʎɯʁ ʈʆɿʇʆɼɯʃʋ ʄɯʅʃʀɺʀʍ ʇɸʈɸʄɽʊʈɯɺ ɼʃʗ ʉʊʆʍɸʉʊʀʏʅʀʍ 

ʄʆɼɽʃɽʁ ʆʎɯʅʖɺɸʅʅʗ ʊɽʍʅɯʂʆ-ɽʂʆʅʆʄɯʏʅʀʍ ʇʆʂɸɿʅʀʂɯɺ      30 

ʂʦʩʪʶʢ ɺ. ʆ., ɹʣʠʟʥʶʢ ɭ. ɺ. 

ʉʀʉʊɽʄɸ ɽʅɽʈɻʆʇʆʉʊɸʏɸʅʅʗ ɼɽʈɽɺʆʆɹʈʆɹʅʆɻʆ ʇɯɼʇʈʀɭʄʉʊɺɸ ɿ ɺʀʈʆɹʅʀʎʊɺʆʄ 

ʉʀʅʊɽʊʀʏʅʆɻʆ ʇɸʃʀɺɸ ɼʃʗ ʂʆɻɽʅɽʈɸʎɯʁʅʆɰ ʋʉʊɸʅʆɺʂʀ ʅɸ ʆʉʅʆɺɯ ʇɸʃʀɺʅʀʍ 

ɽʃɽʄɽʅʊɯɺ            32 

ʂʦʩʪʶʢ ɺ. ʆ., ʈʘʜʯʝʥʢʦ ʆ. ʃ., ɸʢʩʴʦʥʦʚʘ ʆ. ʉ. 

ʄʆɼɽʃʔ ʉʌɽʋ ɿ ɺɯɼʉʊɽɾɽʅʅʗʄ ʂʋʊɸ ʉʍʆɼɾɽʅʅʗ ʉʆʅʎʗ ɼʃʗ ɽʃɽʂʊʈʆ-ʇʆʉʊɸʏɸʅʅʗ ʆɹ'ɭʂʊɸ 

ʊɸ ɿ ɺʈɸʍʋɺɸʅʅʗʄ ɿʄɯʅʅʆɻʆ ʇʆʂɸɿʅʀʂɸ ɯʅʉʆʃʗʎɯɰ      34 

ʂʦʩʪʶʢ ɺ. ʆ., ʈʘʜʯʝʥʢʦ ʆ. ʃ., ʂʦʥʦʧʢʦ ɺ. ɯ. 

ʈɽɸʃɯɿɸʎɯʗ ɸʃɻʆʈʀʊʄʋ ʂɽʈʋɺɸʅʅʗ ʄɯʂʈʆʄɽʈɽɾɽʖ ʅɸ ʆʉʅʆɺɯ ʋʄʆɺʀ ɯʅɺɸʈɯɸʅʊʅʆʉʊɯ 

ʉʊɸʅʋ ɿɸʈʗɼɾɽʅʆʉʊɯ ɽʃɽʂʊʈʀʏʅʆɻʆ ɸʂʋʄʋʃʗʊʆʈɸ      36 

ʂʦʩʪʶʢ ɺ. ʆ., ʄʽʱʝʥʢʦ ɭ. ɺ. 

ɻɯɹʈʀɼʅɯ ʄʆɼɽʃɯ ʄɯʂʈʆʄɽʈɽɾɯ ɺ ʇʈʀʂʃɸɼʅʀʍ ɿɸɼɸʏɸʍ ʇʆʐʋʂʋ ʉʋɹʆʇʊʀʄɸʃʔʅʀʍ 

ʂʆʅʌɯɻʋʈɸʎɯʁ ɽʃɽʂʊʈʆʇʆʉʊɸʏɸʃʔʅʆɰ ʉʀʉʊɽʄʀ      38 

ʂʫʞʝʣʴ ʃ. ʄ. 

ʇɯɼɺʀʑɽʅʅʗ ɽʅɽʈɻʆɽʌɽʂʊʀɺʅʆʉʊɯ ɹʋɼɯɺɽʃʔ ʐʃʗʍʆʄ ɿʄɽʅʐɽʅʅʗ ʊɽʇʃʆɺʊʈɸʊ ʏɽʈɽɿ 

ʉɺɯʊʃʆʇʈʆɿʆʈɯ ɺɯʂʆʅʅɯ ʂʆʅʉʊʈʋʂʎɯɰ        40 
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6 

ʂʫʣʘʛʽʥ ɼ. ʆ., ɺʦʣʢʦʚ ʄ. ɸ. 

ʉʋʏɸʉʅɯ ʄɽʊʆɼʀ ʈʆɿʈɸʍʋʅʂʋ ʊɸ ɺʀɿʅɸʏɽʅʅʗ ɺʊʈɸʊ ʇʆʊʋɾʅʆʉʊɯ ɺ ɽʃɽʄɽʅʊɸʍ 

ʂʆʅʉʊʈʋʂʎɯɰ ʊʈɸʅʉʌʆʈʄɸʊʆʈɯɺ         41 

ʃʠʩʘʢ ʆ. ɺ. 

ʊɽʈʄɯʅ ʆʂʋʇʅʆʉʊɯ ɽʃɽʂʊʈʀʏʅʀʍ ʊɽʇʃʆɸʂʋʄʋʃʗʎɯʁʅʀʍ ʉʀʉʊɽʄ ʊɽʇʃʆʇʆʉʊɸʏɸʅʅʗ ɺ 

ɿɸʃɽɾʅʆʉʊɯ ɺɯɼ ʊʈʀɺɸʃʆʉʊɯ ʇɽʈɯʆɼʋ ɸʂʋʄʋʃʖɺɸʅʅʗ     43 

ʃʠʩʝʥʢʦ ʆ. ʄ. 

ʇɯɼɺʀʑɽʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ ɺʀʂʆʈʀʉʊɸʅʅʗ ʊɽʇʃʆɺʆɰ ɽʅɽʈɻɯɰ ɺ ɹʋɼɯɺʃɯ   45 

ʄʫʟʠʢʘ ʅ. ʖ. 

ʇʈʆɻʅʆɿʋɺɸʅʅʗ ʅɽʆɹʍɯɼʅʆɻʆ ʆɹʉʗɻʋ ɽʃɽʂʊʈʀʏʅʆɰ ɽʅɽʈɻɯɰ ʋʏɸʉʅʀʂʆʄ ɹɸʃɸʅʉʋʖʏʆɻʆ 

ʈʀʅʂʋ ɽʃɽʂʊʈʀʏʅʆɰ ɽʅɽʈɻɯɰ         46 

ʇʦʙʽʛʘʡʣʦ ɺ. ɸ., ʄʘʪʚʻʻʚ ʉ. ʖ. 

ʆɻʃʗɼ ʊɸ ɸʅɸʃɯɿ ʈʆɿʏɽʇʃʖɺɸʏɯɺ ʅʀɿʔʂʆɺʆʃʔʊʅʀʍ ɸɺʊʆʄɸʊʀʏʅʀʍ ɺʀʄʀʂɸʏɯɺ  47 

ʇʨʦʢʦʧʝʥʢʦ ɺ. ɺ., ɹʦʩʝʥʢʦ ʆ. ɸ. 

ʇɯɼɺʀʑɽʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ ʌʋʅʂʎɯʆʅʋɺɸʅʅʗ ʉʀʉʊɽʄ ɽʃɽʂʊʈʆʇʆʉʊɸʏɸʅʅʗ ʐʃʗʍʆʄ 

ʄʆʅɯʊʆʈʀʅɻʋ ʗʂʆʉʊɯ ɽʃɽʂʊʈʀʏʅʆɰ ɽʅɽʈɻɯɰ       49 

ʌʝʜʦʩʝʥʢʦ ʄ. ʄ., ɺʽʥʥʽʯʫʢ ɺ. ɺ., ʂʫʜʽʻʚ ʇ. ɺ. 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʄɽʊʆɼʋ K-ʉɽʈɽɼʅɯʍ ɺ ɿɸɼɸʏɸʍ ɺʀɹʆʈʋ ʆʇʊʀʄɸʃʔʅʆɻʆ ʄɯʉʎʗ 

ʈʆɿʊɸʐʋɺɸʅʅʗ ɼɾɽʈɽʃ ɾʀɺʃɽʅʅʗ        51 

ʍʦʨʪʦʚʘ ʆ. ʆ. 

ʇʈʀʂʃɸɼʅɯ ʄɽʊʆɼʀʂʀ ʆʎɯʅʂʀ ɽʅɽʈɻɽʊʀʏʅʆɰ ɽʌɽʂʊʀɺʅʆʉʊɯ ʊɽʇʃʆʌɯʂɸʎɯʁʅʀʍ 

ɽʅɽʈɻʆʋʉʊɸʅʆɺʆʂ ʊɽʈʄʆɼʀʅɸʄɯʏʅʀʄ ʄɽʊʆɼʆʄ      53 

ʏʝʨʥʷʚʩʴʢʠʡ ɸ. ɺ. 

ʑʆɼʆ ɺʇʈʆɺɸɼɾɽʅʅʗ ɭɺʈʆʇɽʁʉʔʂʀʍ ʅʆʈʄ ɿ ɽʂʆɼʀɿɸʁʅʋ ɼʃʗ ɽʅɽʈɻʆʉʇʆɾʀɺʏʀʍ 

ʇʈʆɼʋʂʊɯɺ ɺ ʋʂʈɸɰʅɯ          54 

ʗʨʤʦʣʶʢ ʆ. ʉ. 

ʈʆɿʇʆɼɯʃ ʅɸɺɸʅʊɸɾɽʅʔ ʄɯɾ ɻɽʅɽʈʋʖʏʀʄʀ ɼɾɽʈɽʃɸʄʀ ʄɯʂʈʆʄɽʈɽɾ ʅɸ ʆʉʅʆɺɯ 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʄʆɼʀʌɯʂʆɺɸʅʆɻʆ ʄɽʊʆɼʋ ɹɸɻɸʊʆʂʈʀʊɽʈɯɸʃʔʅʆɻʆ ʈʆɿʇʆɼɯʃʋ ʈɽʉʋʈʉɯɺ 56 

ʄɽʅɽɼɾʄɽʅʊ ɽʅɽʈɻʆɺʀʂʆʈʀʉʊɸʅʅʗ  

Hans-Dietrich Haasis, Irina  Dovbischuk, Sergii Denysiuk, Oleg Kotsar, Yuliia  Chernetska 

ɽʅɽʈɻɽʊʀʏʅɸ ɽʌɽʂʊʀɺʅɯʉʊʔ ʉʂʃɸɼʉʔʂʀʍ ʇʈʀʄɯʑɽʅʔ ʋ ʃɸʅʎʖɻɸʍ ʄʆʈʉʔʂʀʍ ʇʆʉʊɸɺʆʂ 

(ENERGYWARE)           58 

ɹʘʩʦʢ ɹ. ɯ., ʉʦʢʦʣʦʚʩʴʢʘ ʆ. ʄ., ʉʦʢʦʣʦʚʩʴʢʠʡ ʇ. ɺ. 

ʇʆʊɽʅʎɯɸʃ ɺʀʂʆʈʀʉʊɸʅʅʗ ʉʆʅʗʏʅʆɰ ɽʅɽʈɻɯɰ ɺ ʋʂʈɸɰʅɯ     61 

ɹʘʩʦʢ ɹ. ɯ., ʉʦʢʦʣʦʚʩʴʢʠʡ ʇ. ɺ, ʉʦʢʦʣʦʚʩʴʢʘ ʆ. ʄ. 

ʇʆʈɯɺʅʗʃʔʅʀʁ ɸʅɸʃɯɿ ɿɸʍʆɼɯɺ ɿ ʋʉʋʅɽʅʅʗ ʅɯʏʅʆɻʆ ʇʈʆɺɸʃʋ ɽʃɽʂʊʈʆʉʇʆɾʀɺɸʅʅʗ 

ɽʂʆʅʆʄɯʂʀ ʋʂʈɸɰʅʀ          62 

ɹʦʨʠʯʝʥʢʦ ʆ. ɺ., ɹʘʟʶʢ ʊ. ʄ., ɺʠʰʥʷʢʦʚ ɺ. ɸ., ʈʠʙʽʥʩʴʢɸ ʗ. ɺ.  

ʉʀʉʊɽʄɸ ʇʆʂɸɿʅʀʂɯɺ ɼʃʗ ʆʎɯʅʖɺɸʅʅʗ ɽʅɽʈɻɽʊʀʏʅʆɰ ɽʌɽʂʊʀɺʅʆʉʊɯ ɺ ʉʀʉʊɽʄɯ 

ɽʅɽʈɻɽʊʀʏʅʆɻʆ ʄɽʅɽɼɾʄɽʅʊʋ         64 

ɺʘʩʠʣʴʯʝʥʢʦ ʆ. ʄ. 

ʇɽʈʉʇɽʂʊʀɺʀ ʈʆɿɺʀʊʂʋ ɹɯʆɽʅɽʈɻɽʊʀ ɺ ʉʋʏɸʉʅʀʍ ɽʂʆʅʆʄɯʂʆ-ʉʆʎɯɸʃʔʅʀʍ ʋʄʆɺɸʍ ɺ 

ʋʂʈɸɰʅɯ            66 

ɺʘʱʠʰʘʢ ɯ. ʈ., ʉʦʨʦʭʤʘʥʶʢ ʄ. ʗ. 

ʇEʈʉʇɽʂʊʀɺʀ ɺʇʈʆɺɸɼɾɽʅʅʗ ʉʀʉʊɽʄʀ ɽʅɽʈɻɽʊʀʏʅʆɻʆ ʄɽʅɽɼɾʄɽʅʊʋ ʅɸ ʇɯɼʇʈʀɭʄʉʊɺɯ 

ʊɽʇʃʆʇʆʉʊɸʏɸʅʅʗ            67 

ɺʝʨʝʤʽʡʯʫʢ ʖ. ɸ., ɿʘʤʫʣʢʦ ɸ. ɯ. 

ʇɯɼɺʀʑɽʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ ɿɼɯʁʉʅɽʅʅʗ ɽʅɽʈɻɽʊʀʏʅʆɻʆ ɸʋɼʀʊʋ ʐʃʗʍʆʄ ɺʀʂʆʈʀʉʊɸʅʅʗ 

ʈɽɿʋʃʔʊɸʊɯɺ ʇɽʈɽɺɯʈʂʀ ʉʋɹôɭʂʊɯɺ ɻʆʉʇʆɼɸʈʖɺɸʅʅʗ ʅɸɻʃʗɼʆɺʀʄʀ ʆʈɻɸʅɸʄʀ  68 

ɼʝʡʢʦ ɹ. ɺ. 

ʆʎɯʅʂɸ ʇʆʂɸɿʅʀʂɯɺ ɽʅɽʈɻʆɽʌɽʂʊʀɺʅʆʉʊɯ ʅɸ ʆʉʅʆɺɯ ʇʆʊʆʏʅʀʍ ʊɸ ʇʈʆɻʅʆɿʅʀʍ 

ɽʅɽʈɻɽʊʀʏʅʀʍ ɹɸʃɸʅʉɯɺ ʇɯɼʇʈʀɭʄʉʊɺ        70 
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ɼʝʥʠʩʶʢ ʉ. ʇ. 

ʉɺɯʊʆɺɯ ʊɽʅɼɽʅʎɯɰ ʄʆɼɽʈʅɯɿɸʎɯɰ ɽʅɽʈɻɽʊʀʏʅʆɰ ɯʅʌʈɸʉʊʈʋʂʊʋʈʀ, ʇʈɯʆʈʀʊɽʊʀ ɼʃʗ ʋʂʈɸɰʅʀ  71 

ɼʝʥʠʩʶʢ ʉ. ʇ., ɺʘʩʠʣʝʥʢʦ ɺ. ɯ. 

ʆʇʊʀʄɸʃʔʅɽ ʈʆɿʄɯʑɽʅʅʗ ɽʅɽʈɻɽʊʀʏʅʀʍ ʆɹôɭʂʊɯɺ ɽʅɽʈɻʆʉʀʉʊɽʄʀ ɿ ʆʎɯʅʂʆʖ ʄɯʈʀ 

ɹʃʀɿʔʂʆʉʊɯ ʂɺɸɿɯʆʇʊʀʄɸʃʔʅʀʍ ʈɯʐɽʅʔ        75 

ɼʝʢhʦ ɺ. ɯ., ɹʽʣʦʫʩ ɯ. ʖ., ɻʫʨʩʴʢʘ ʖ. ɺ. 

ɼʆ ɿɸʉʊʆʉʋɺɸʅʅʗ ʈɽɻʈɽʉɯʁʅʆɻʆ ɸʅɸʃɯɿʋ ɼʃʗ ʇʈʆɻʅʆɿʋɺɸʅʅʗ ɽʅɽʈɻʆʉʇʆɾʀɺɸʅʗ 

ɹʋɼɯɺɽʃʔ            77 

ʂʦʟʣʦʚ ɺ. ɼ., ʊʠʭʦʥʦʚ ɺ. ɺ., ʉʦʢʦʣʦʚʘ ʅ. ʇ., ɿʘʭʘʨʯʝʥʢʦ ʖ. ɸ. 

ʉʊʈʋʂʊʋʈɸ ʉʀʉʊɽʄʀ ʇɯɼʊʈʀʄʂʀ ʇʈʀʁʅʗʊʊʗ ʈɯʐɽʅʔ ɼʃʗ ʋʇʈɸɺʃɯʅʅʗ ʉʀʉʊɽʄʆʖ 

ɽʅɽʈɻʆʄɽʅɽɼɾʄɽʅʊʋ ʄʆʅ ʋʂʈɸɰʅʀ        78 

ʅʘʭʦʜʦʚ ɺ. ʌ., ɹʦʨʠʯʝʥʢʦ ʆ. ɺ., ɯʚʘʥʴʢʦ ɼ. ʆ., ʃʫʮʝʥʢʦ ʅ. ɸ., ɸʜʘʥʽʢʦʚ ʆ. ɺ. 

ɺʀɿʅɸʏɽʅʅʗ ʆɹôɭʂʊɯɺ ɼʃʗ ʉʊɺʆʈɽʅʅʗ ʉʀʉʊɽʄ ʆʇɽʈɸʊʀɺʅʆɻʆ ʂʆʅʊʈʆʃʖ ɽʌɽʂʊʀɺʅʆʉʊɯ 

ɽʅɽʈɻʆɺʀʂʆʈʀʉʊɸʅʅʗ          80 

ʅʘʭʦʜʦʚ ɺ. ʌ., ɹʦʨʠʯʝʥʢʦ ʆ. ɺ., ɯʚʘʥʴʢʦ ɼ. ʆ., ʈʦʡʪʝʨ ɸ. ɺ.,  ʇʘʭʘʨʻʚ ʖ. ɺ. 

ɿɸʉʊʆʉʋɺɸʅʅʗ ʁʄʆɺɯʈʅɯʉʅʆ-ʉʊɸʊʀʉʊʀʏʅʆɻʆ ʇɯɼʍʆɼʋ ɼʃʗ ʇʆɹʋɼʆɺʀ ɹɸʃɸʅʉɯɺ 

ɽʃɽʂʊʈʆʉʇʆɾʀɺɸʅʅʗ ʂʆʊɽʃʔʅʀʍ        82 

ʅʘʭʦʜʦʚ ɺ. ʌ., ɿʘʤʫʣʢʦ ɸ. ʀ., ʄʦʭʘʤʤʘʜ ɸʣʴ ʐʘʨʘʨʠ, ʄʝʜʠʥʮʝʚʘ ɼ. ɸ. 

ɸʅɸʃʀɿ ʋʉʊɸʅʆɺʃɽʅʅʓʍ ɿʆʅ ʉʋʊʆʂ ʉʋʑɽʉʊɺʋʖʑʀʍ ɼʀʌʌɽʈɽʅʎʀʈʆɺɸʅʅʓʍ ʊɸʈʀʌʆɺ ʅɸ 

ʕʃɽʂʊʈʆʕʅɽʈɻʀʖ           84 

ʅʽʢʽʪʽʥ ɭ. ɭ. 

ʄʋʅɯʎʀʇɸʃʔʅʀʁ ɽʅɽʈɻɽʊʀʏʅʀʁ ʄɽʅɽɼɾʄɽʅʊ ï ʆʉʅʆɺɸ ʇɯɼɺʀʑɽʅʅʗ ɽʅɽʈɻɽʊʀʏʅʆɰ 

ɽʌɽʂʊʀɺʅʆʉʊɯ ʄɯʉʊ           86 

ʆʧʨʠʰʢʦ ɺ. ʇ. 

ʆʉʆɹʃʀɺʆʉʊɯ ɯʅʊɽɻʈɸʎɯɰ ʆʉʅʆɺʅʀʍ ʇʈʆɻʈɸʄ ɯ ʄɽʊʆɼɯɺ ɿ ʂɽʈʋɺɸʅʅʗ ʇʆʇʀʊʆʄ 

ʉʇʆɾʀɺɸʅʅʗ ɽʃɽʂʊʈʆɽʅɽʈɻɯɰ         88 

ʇʘʥʯʝʥʢʦ ɻ. ɻ. 

ʄɽʊʆɼʀʂɸ ɺʀɿʅɸʏɽʅʅʗ ʇʆɺʅʆɰ ɽʅɽʈɻʆɭʄʅʆʉʊɯ ʇʈʆɼʋʂʎɯɰ, ʈʆɹɯʊ ɯ ʇʆʉʃʋɻ                            90 

ʇʨʠʪʠʩʢʘʯ ɯ. ɺ.  

ɸʅɸʃɯɿ ʇʆʊʆʏʅʀʍ ɼɯɸɻʅʆʉʊʀʏʅʀʍ ʇɸʈɸʄɽʊʈɯɺ ʋ ʉʀʉʊɽʄɸʍ ʄʆʅɯʊʆʈʀʅɻʋ ʉʀʃʆɺʀʍ 

ʊʈɸʅʉʌʆʈʄɸʊʆʈɯɺ           92 

ʇʨʠʚʘʨʩʴʢʠʡ ʖ. ʖ., , ɻʫʟ ɺ. ʇ., ɻʦʨʜʽʡʯʫʢ ɺ. ɺ. 

ɺʇʃʀɺ ɽʅɽɻʆɿɹɽʈɯɻɸʖʏʀʍ ʇʈʆɽʂʊɯɺ, ʑʆ ɹʋʃʀ ʈɽɸʃɯɿʆɺɸʅɯ ɺ ɹʖɼɾɽʊʅʀʍ ʋʉʊɸʅʆɺɸʍ ɯ 

ʆʈɻɸʅɯɿɸʎɯʗʍ ʄɯʉʎɽɺʆɻʆ ʇɯɼʇʆʈʗɼʂʋɺɸʅʅʗ ʅɸ ɿʄɯʅʋ ʉʊʈʋʂʊʋʈʀ ʉʇʆɾʀɺɸʅʅʗ ʇɸʃʀɺʅʆ-

ɽʅɽʈɻɽʊʀʏʅʀʍ ʈɽʉʋʈʉɯɺ. ɽʌɽʂʊʀɺʅɯʉʊʔ ɯ ʈɽɿʋʃʔʊɸʊʀɺʅɯʉʊʔ ʎʀʍ ɿɸʍʆɼɯɺ   93 

ʈʦʟʝʥ ɺ. ʇ., ɼʘʚʠʜʝʥʢʦ ʃ. ɺ., ɼʘʚʠʜʝʥʢʦ ʅ. ɺ. 

ʉʀʉʊɽʄɸ ʂʆʄʇʃɽʂʉʅʆɻʆ ʂʆʅʊʈʆʃʖ ɽʅɽʈɻʆɽʌɽʂʊʀɺʅʆʉʊɯ ʈɽɾʀʄɯɺ ʈʆɹʆʊʀ ʆɹôɭʂʊɯɺ 

ʂʆʄʋʅɸʃʔʅʆɻʆ ɺʆɼʆʇʆʉʊɸʏɸʅʅʗ        94 

ʉʠʥʯʫʢ ʆ. ʅ., ʉʠʥʯʫʢ ʀ. ʆ., ʂʘʩʘʪʢʠʥʘ ʀ. ɺ., ʗʣʦʚʘʷ ɸ. ʅ., ɺʠʥʥʠʢ ʄ. ɸ., ʖʨʯʝʥʢʦ ʆ. ʅ. 

ʂ ʇʈʆɹʃɽʄɽ ʋʇʈɸɺʃʗɽʄʆʉʊʀ ʋʈʆɺʅɽʄ ʕʃɽʂʊʈʆʇʆʊʈɽɹʃɽʅʀʗ ɾɽʃɽɿʆʈʋɼʅʓʍ 

ʇʈɽɼʇʈʀʗʊʀʁ           96 

ʉʪʨʝʣʢʦʚ ʄ. ʊ., ʉʪʨʝʣʢʦʚʘ ɻ. ɻ. 

ʊɸʈʀʌʀ ʁ ɯʅʊɽɻʈʆɺɸʅɽ ʈɽʉʋʈʉʅɽ ʇʃɸʅʋɺɸʅʅʗ ɺ ɽʅɽʈɻɽʊʀʎɯ    98 

ʉʪʨʝʣʢʦʚʘ ɻ. ɻ., ʏʝʨʥʝʮʴʢʘ ʖ. ɺ., ɸʥʜʨʫʰʢʦʚ ʆ. ɺ. 

ʉʀʉʊɽʄʅʀʁ ʇɯɼʍɯɼ ɼʆ ʇɯɼɺʀʑɽʅʅʗ ɽʅɽʈɻʆɽʌɽʂʊʀɺʅʆʉʊɯ ʆɹôɭʂʊɯɺ ɯʅʌʈɸʉʊʈʋʂʊʋʈʀ 

ʊʆʈɻɯɺɽʃʔʅʀʍ ʇʆʈʊʆɺʀʍ ʇɯɼʇʈʀɭʄʉʊɺ ʋʂʈɸɰʅʀ      100 

ʉʪʨʝʣʢʦʚʘ ɻ. ɻ., ɯʱʝʥʢʦ ʆ. ʉ. 

ɸʅɸʃɯɿ ɽʅɽʈɻʆɺʀʂʆʈʀʉʊɸʅʅʗ ɺ ʆʇɽʈɸʎɯʗʍ ʊɸ ʆɹʃɸɼʅɸʅʅɯ ʊʆʈɻʆɺʆ-ʊɽʍʅʆʃʆɻɯʏʅʆɻʆ 

ʇʈʆʎɽʉʋ ʅɸ ʇɯɼʇʈʀɭʄʉʊɺɸʍ ʊʆʈɻɯɺʃɯ        103 

ʉʪʨʝʣʢʦʚʘ ɻ. ɻ., ʌʝʜʦʩʝʥʢʦ ʄ. ʄ. 

ʉʀʉʊɽʄɸ ʂʆʄʇɽʊɽʅʊʅʆʉʊɽʁ ɿ ʅɸʋʂʆɺʀʍ ɼʆʉʃɯɼɾɽʅʔ ɺ ʉʌɽʈɯ ɽʅɽʈɻʆɽʌɽʂʊʀɺʅʆʉʊɯ ʊɸ 

ɽʅɽʈɻʆʄɽʅɽɼɾʄɽʅʊʋ ɺ ʇʈʆɻʈɸʄɯ ʄɸɻɯʉʊɽʈʉʔʂʆɰ ʇɯɼɻʆʊʆɺʂʀ    105 

ʏʝʨʥʷʚʩʢʠʡ ɸ. ɺ., ʂʦʨʦʛʦʜ ʀ. ʆ. 

ʆ ʅɽʆɹʍʆɼʀʄʆʉʊʀ ʇʈʀʄɽʅɽʅʀʗ ʉʀʉʊɽʄ ʇʆɼɼɽʈɾʂʀ ʇʈʀʅʗʊʀʗ ʈɽʐɽʅʀʁ ɼʃʗ 

ʇʃɸʅʀʈʆɺɸʅʀʗ ʈɽɾʀʄʆɺ ʕʃɽʂʊʈʆʇʆʊʈɽɹʃɽʅʀʗ ʄɽʊɸʃʃʋʈɻʀʏɽʉʂʀʍ ʇʈʆʀɿɺʆɼʉʊɺ 107 



 ɿʄɯʉʊ  

8 

ʏʝʨʥʷʚʩʴʢʠʡ ɸ. ɺ., ʂʦʪʣʷʨ ʈ. ʉ. 

ʈʆɿɺʀʊʆʂ ɽʅɽʈɻɽʊʀʏʅʆɻʆ ʄʆʅɯʊʆʈʀʅɻʋ ʗʂ ʆʉʅʆɺʀ ʄʋʅɯʎʀʇɸʃʔʅʆɻʆ ɽʅɽʈɻɽʊʀʏʅʆɻʆ 

ʄɽʅɽɼɾʄɽʅʊʋ           109 

ɽʂʆʃʆɻɯʏʅɯ ɸʉʇɽʂʊʀ ʊɸ ʇɯɼʍʆɼʀ ɼʆ ɺʀʂʆʈʀʉʊɸʅʅʗ ɽʅɽʈɻʆʈɽʉʋʈʉɯɺ 

ʄʘʣʽʥʦʚʩʴʢʠʡ ɸ. ɸ., ʆʣʽʡʥʠʢ ʄ. ʁ., ʄʫʟʠʯʘʢ ɸ.ɿ. 

ɽʂʆʃʆɻɯʏʅɸ ʉʂʃɸɼʆɺɸ ʊɽʈʄʆʄʆɼɽʈʅɯɿɸʎɯɰ ɹʖɼɾɽʊʅʀʍ ʊɸ ɾʀʊʃʆɺʀʍ ɹʋɼɯɺɽʃʔ  111 

ʍʦʣʢʦʚʩʴʢʠʡ ʖ. ʈ.  

ɼʀʉʂʈɽʊʅʆ-ɯʅʊɽʈʇʆʃʗʎɯʁʅʀʁ ʇɯɼʍɯɼ ʑʆɼʆ ʇʈʆɻʅʆɿʋɺɸʅʅʗ ɽʂʆʃʆɻɯʏʅʆɻʆ ʉʊɸʅʋ 

ɽʅɽʈɻʆʉʀʉʊɽʄʀ           113 

ʇʨʦ ɯʥʩʪʠʪʫʪ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʪʘ ʝʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪʫ ʅʊʋʋ çʂʇɯè     114 
ʇʨʦʛʨʘʤʘ ʫʨʦʯʠʩʪʦʛʦ ʟʽʙʨʘʥʥʷ ʟ ʥʘʛʦʜʠ 70-ʨʽʯʯʷ ʩʪʚʦʨʝʥʥʷ ɯʥʩʪʠʪʫʪʫ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʪʘ 

ʝʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪʫ           118 
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ɹʘʩʦʢ ɹ.ɯ., ʯʣʝʥ-ʢʦʨ. ʅɸʅ ʋʢʨʘʾʥʠ, ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ, 

ɯʥʩʪʠʪʫʪ ʪʝʭʥʽʯʥʦʾ ʪʝʧʣʦʬʽʟʠʢʠ ʅɸʅ ʋʢʨʘʾʥʠ 
 

ʆʈɻɸʅɯɿɸʎɯʁʅʆïɽʂʆʅʆʄɯʏʅɯ ʄɽʍɸʅɯɿʄʀ ʄʆɼɽʈʅɯɿɸʎɯɰ 

ʊɽʇʃʆɽʅɽʈɻɽʊʀʂʀ ʋʂʈɸɰʅʀ 

ʈʦʙʦʪʘ ʚʠʢʦʥʘʥʘ ʚ ʨʘʤʢʘʭ ʥʘʫʢʦʚʦʛʦ ʧʨʦʝʢʪʫ ʅɸʅ ʋʢʨʘʾʥʠ çʆʮʽʥʢʘ ʩʪʨʘʪʝʛʽʡ 

ʜʦʚʛʦʩʪʨʦʢʦʚʦʛʦ ʨʦʟʚʠʪʢʫ ʝʥʝʨʛʝʪʠʢʠ ʪʘ ʝʢʦʥʦʤʽʯʥʘ ʧʦʣʽʪʠʢʘ ʦʧʪʠʤʽʟʘʮʽʾ ʝʥʝʨʛʝʪʠʯʥʦʛʦ 

ʙʘʣʘʥʩʫ ʋʢʨʘʾʥʠè. ɺ ʥʽʡ ʚʠʩʚʽʪʣʝʥʦ ʽʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʽʯʥʽ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʥʘʧʨʷʤʢʠ ʤʦʜʝʨʥʽʟʘʮʽʾ 

ʩʬʝʨʠ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ ʥʘ ʟʘʩʘʜʘʭ ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʽ 

ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ ʜʦʪʨʠʤʘʥʥʷ ʦʩʥʦʚʥʠʭ ʟʘʩʘʜ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʢʨʘʾʥ ɭʉ; 

ʨʦʟʛʣʷʥʫʪʦ ʦʨʛʘʥʽʟʘʮʽʡʥʽ (ʟʘʢʦʥʦʜʘʚʯʽ, ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʽʯʥʽ, ʜʝʨʞʘʚʥʽ, ʧʦʣʽʪʠʯʥʽ, ʤʽʞʥʘʨʦʜʥʽ, 

ʬʽʥʘʥʩʦʚʽ, ʫʧʨʘʚʣʽʥʩʴʢʽ) ʤʝʭʘʥʽʟʤʠ, ʟʘʭʦʜʠ ʽʟ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʪʘ ʧʦʪʦʯʥʦʛʦ ʝʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪʫ; 

ʪʘ ʝʢʦʥʦʤʽʯʥʦ-ʬʽʥʘʥʩʦʚʽ ʧʽʜʭʦʜʠ ʽʥʥʦʚʘʮʽʡʥʦʾ ʤʦʜʝʨʥʽʟʘʮʽʾ ʪʝʧʣʦʝʥʝʨʛʝʪʠʢʠ ʋʢʨʘʾʥʠ 

(ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʢʦʤʫʥʘʣʴʥʦʾ ʪʝʧʣʦʝʥʝʨʛʝʪʠʢʠ, ʩʬʝʨʠ ʪʝʧʣʦʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦ-

ʧʦʙʫʪʦʚʦʛʦ ʩʝʢʪʦʨʫ ʪʘ ʧʨʦʤʠʩʣʦʚʦʾ ʪʝʧʣʦʝʥʝʨʛʝʪʠʢʠ).  

ɿʦʢʨʝʤʘ ʚ ʨʦʙʦʪʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʦʨʛʘʥʽʟʘʮʽʡʥʦïʝʢʦʥʦʤʽʯʥʽ ʟʘʭʦʜʠ ʽ ʤʝʭʘʥʽʟʤʠ ʱʦʜʦ 

ʤʦʜʝʨʥʽʟʘʮʽʾ ʪʝʧʣʦʝʥʝʨʛʝʪʠʢʠ ʚ ʋʢʨʘʾʥʽ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ: ʬʽʥʘʥʩʦʚʦïʝʢʦʥʦʤʽʯʥʽ ʤʝʭʘʥʽʟʤʠ 

ʟʘʣʫʯʝʥʥʷ ʽʥʚʝʩʪʠʮʽʡ ʚ ʤʦʜʝʨʥʽʟʘʮʽʶ ʩʠʩʪʝʤ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ; ʤʝʭʘʥʽʟʤʠ ʧʽʜʚʠʱʝʥʥʷ ʨʦʣʽ 

ʜʝʨʞʘʚʠ ʫ ʩʪʚʦʨʝʥʥʽ ʩʪʠʤʫʣʶʶʯʠʭ ʟʘʭʦʜʽʚ ʧʦ ʨʝʘʣʽʟʘʮʽʾ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʧʨʦʝʢʪʽʚ, 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ ʟʘʭʦʜʽʚ; ʤʝʪʦʜʠ ʪʘ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʧʽʜʚʠʱʝʥʥʷʤ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʩʥʫʶʯʠʭ ʩʠʩʪʝʤ 

ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ; ɽʉʂʆ ʪʘ ʝʥʝʨʛʝʪʠʯʥʠʡ ʤʝʥʝʜʞʤʝʥʪ ʷʢ 

ʤʝʭʘʥʽʟʤʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʋʢʨʘʾʥʽ. 

ʎʽ ʟʘʜʘʯʽ ʧʽʜʧʦʨʷʜʢʦʚʘʥʽ ʪʘʢʠʤ ʮʽʣʴʦʚʠʤ ʦʨʽʻʥʪʠʨʘʤ, ʷʢ ʟʙʽʣʴʰʝʥʥʷ ʽʥʚʝʩʪʠʮʽʡ ʚ 

ʦʥʦʚʣʝʥʥʷ ʪʝʧʣʦʟʘʙʝʟʧʝʯʝʥʥʷ, ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʽ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ. ʈʝʘʣʽʟʘʮʽʷ 

ʧʨʦʝʢʪʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʤʝʪʦʜʽʚ, ʤʝʭʘʥʽʟʤʽʚ ʪʘ ʟʘʭʦʜʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʽʣʴʢʽʩʥʠʭ ʽ 

ʷʢʽʩʥʠʭ ʽʥʜʠʢʘʪʦʨʽʚ ʽ ʧʦʢʘʟʥʠʢʽʚ ʝʥʝʨʛʝʪʠʯʥʦʾ, ʝʢʦʥʦʤʽʯʥʦʾ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʧʨʦʮʝʩʽʚ ʚʠʨʦʙʥʠʮʪʚʘ, ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʟʘ ʫʤʦʚ ʧʝʨʝʭʦʜʫ ʚʽʜ 

ʝʥʝʨʛʦʚʠʪʨʘʪʥʦʾ ʜʦ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ɺ ʤʘʪʝʨʽʘʣʘʭ ʜʝʪʘʣʴʥʦ ʚʠʩʚʽʪʣʝʥʦ ʟʘʛʘʣʴʥʽ ʧʽʜʭʦʜʠ ʜʦ ʩʪʨʘʪʝʛʽʯʥʦʾ ʤʦʜʝʨʥʽʟʘʮʽʾ 

ʪʝʧʣʦʝʥʝʨʛʝʪʠʢʠ ʋʢʨʘʾʥʠ, ʦʩʥʦʚʥʽ ʤʝʭʘʥʽʟʤʠ ʾʾ ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʦʧʠʩʘʥʦ ʽʥʥʦʚʘʮʽʡʥʽ ʚʥʫʪʨʽʰʥʽ ʪʘ 

ʤʽʞʥʘʨʦʜʥʽ ʤʝʭʘʥʽʟʤʠ ʽʥʚʝʩʪʫʚʘʥʥʷ ʩʬʝʨʠ ʪʝʧʣʦʟʘʙʝʟʧʝʯʝʥʥʷ. ʆʢʨʽʤ ʮʴʦʛʦ, ʢʦʥʮʝʧʪʫʘʣʴʥʦ 

ʚʽʜʦʙʨʘʞʝʥʦ ʩʪʘʥ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʥʘʡʙʽʣʴʰ ʜʠʥʘʤʽʯʥʦ ʟʨʦʩʪʘʶʯʦʾ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʯʘʩ 

ʦʙʣʘʩʪʽ, ʘ ʩʘʤʝ ʩʬʝʨʠ ʚʽʜʥʦʚʣʶʚʘʥʦʾ ʝʥʝʨʛʝʪʠʢʠ; ʨʦʟʛʣʷʥʫʪʦ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʝʥʝʨʛʝʪʠʯʥʦʛʦ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʋʢʨʘʾʥʠ, ʥʘʚʝʜʝʥʦ ʡʦʛʦ ʫʩʧʽʰʥʽ ʧʽʜʭʦʜʠ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ 

ʝʥʝʨʛʝʪʠʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʨʠʡʥʷʪʪʷ ʩʫʯʘʩʥʦʾ ʟʘʢʦʥʦʜʘʚʯʦʾ ʙʘʟʠ, ʱʦ ʢʦʨʝʩʧʦʥʜʫʻʪʴʩʷ ʽʟ 

ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ɭʉ; ʚʽʜʦʙʨʘʞʝʥʦ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʨʦʟʨʦʙʢʠ ʪʘ ʧʨʠʡʥʷʪʪʷ ʥʦʚʦʾ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʩʪʨʘʪʝʛʽʾ ʋʢʨʘʾʥʠ, ʦʩʦʙʣʠʚʦ ʚ ʯʘʩʪʠʥʽ ʩʬʝʨʠ ʪʝʧʣʦʟʘʙʝʟʧʝʯʝʥʥʷ, ʪʘ ʦʧʠʩʘʥʦ ʦʩʥʦʚʥʽ 

ʟʘʢʦʥʦʪʚʦʨʯʽ ʪʘ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʽʯʥʽ ʜʦʢʫʤʝʥʪʘ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʥʝʛʘʡʥʦʾ ʨʦʟʨʦʙʢʠ ʪʘ ʚʪʽʣʝʥʥʷ 

ʚ ʝʥʝʨʛʝʪʠʢʫ ʋʢʨʘʾʥʠ. ɺ ʘʩʧʝʢʪʽ ʚʨʘʭʫʚʘʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʨʝʘʣʽʡ ʋʢʨʘʾʥʠ ʦʢʨʝʤʠʡ ʙʣʦʢ 

ʧʨʠʩʚʷʯʝʥʦ ʩʪʨʘʪʝʛʽʯʥʦʤʫ ʝʢʦʥʦʤʽʯʥʦʤʫ ʧʨʦʛʥʦʟʫʚʘʥʥʶ ʨʦʟʚʠʪʢʫ ʪʝʧʣʦʝʥʝʨʛʝʪʠʢʠ ʥʘ ʦʩʥʦʚʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʝʢʦʥʦʤʽʢʦ-ʝʥʝʨʛʝʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʚ ʪ.ʯ. ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʧʽʜʭʦʜʽʚ ʝʢʦʥʦʤʽʯʥʦʾ ʬʽʟʠʢʠ, ʘ ʪʘʢʦʞ ʚʠʩʚʽʪʣʝʥʦ ʟʘʛʘʣʴʥʽ ʧʽʜʭʦʜʠ ʜʦ ʚʨʘʭʫʚʘʥʥʷ ʧʨʠ 

ʩʪʨʘʪʝʛʽʯʥʦʤʫ ʝʥʝʨʛʝʪʠʯʥʦʤʫ ʧʣʘʥʫʚʘʥʥʽ ʤʦʞʣʠʚʠʭ ʨʠʟʠʢʽʚ, ʟʘʛʨʦʟ ʪʘ ʥʝʚʠʟʥʘʯʝʥʦʩʪʝʡ. 

ʂʦʥʮʝʧʪ ʟʤʽʩʪʫ ʤʘʪʝʨʽʘʣʽʚ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʥʘ ʩʴʦʛʦʜʥʽ ʚ ʩʬʝʨʽ ʪʝʧʣʦʝʥʝʨʛʝʪʠʢʠ 

ʋʢʨʘʾʥʠ, ʟʦʢʨʝʤʘ ʚ ʛʘʣʫʟʽ ʪʝʧʣʦʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, ʥʘʡʙʽʣʴʰ ʨʘʟʶʯʝ ʚʠʜʽʣʷʶʪʴʩʷ 

ʙʣʦʢʠ ʽʟ ʰʝʩʪʠ ʥʝʚʠʨʽʰʝʥʠʭ ʧʨʦʙʣʝʤʥʠʭ ʟʘʚʜʘʥʴ, ʱʦ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ. ʗʢ ʚʠʜʥʦ ʽʟ ʪʘʙʣ., 

ʥʘʨʘʟʽ ʜʦʣʷ ʚʧʣʠʚʫ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ, ʝʢʦʥʦʤʽʯʥʠʭ, ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʘ ʦʩʚʽʪʷʥʩʴʢʠʭ ʟʘʚʜʘʥʴ ʥʘ 

ʜʦʩʷʛʥʝʥʥʷ ʫʩʧʽʰʥʦʛʦ ʩʪʘʥʫ ʪʝʧʣʦʝʥʝʨʛʝʪʠʢʠ ʩʧʽʚʨʦʟʤʽʨʥʘ (ʽ ʥʘʚʽʪʴ ʜʝʱʦ ʙʽʣʴʰʘ) ʟ ʚʘʞʥʽʩʪʶ 

ʚʠʨʽʰʝʥʥʷ ʩʫʪʦ ʪʝʭʥʽʯʥʠʭ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ. ɸ ʪʦʤʫ ʨʝʪʝʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ 



ɯɯɯ ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ ʪʘ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  

çɽʥʝʨʛʝʪʠʯʥʠʡ ʤʝʥʝʜʞʤʝʥʪ: ʩʪʘʥ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ï PEMSô16è  
çɯʅʅʆɺɸʎɯʁʅɯ ʄɽʊʆɼʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ ʇɯɼɺʀʑɽʅʅʗ ɽʅɽʈɻʆɽʌɽʂʊʀɺʅʆʉʊɯè 

10 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ, ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʪʘ ʝʢʦʥʦʤʽʯʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʨʦʟʚʠʪʢʫ ʪʝʧʣʦʝʥʝʨʛʝʪʠʢʠ ʻ 

ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʠʤ. 

 ʇʨʦʙʣʝʤʥʽ ʧʠʪʘʥʥʷ ʪʝʧʣʦʝʥʝʨʛʝʪʠʢʠ ʋʤʦʚʥʘ ʜʦʣʷ ʾʭ ʚʧʣʠʚʫ 

ʥʘ ʫʩʧʽʰʥʠʡ ʨʝʟʫʣʴʪʘʪ 

1 ʉʪʨʘʪʝʛʽʷ ʨʦʟʚʠʪʢʫ ʪʝʧʣʦʝʥʝʨʛʝʪʠʢʠ ʋʢʨʘʾʥʠ. ɺʜʦʩʢʦʥʘʣʝʥʥʷ 

ʟʘʢʦʥʦʜʘʚʯʦ-ʧʨʘʚʦʚʦʾ ʪʘ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʽʯʥʦʾ ʙʘʟʠ. 

0,25 

2 ɺʜʦʩʢʦʥʘʣʝʥʥʷ ʮʽʥʦʚʦʾ ʽ ʪʘʨʠʬʥʦʾ ʧʦʣʽʪʠʢʠ. ʉʪʚʦʨʝʥʥʷ 

ʩʧʨʠʷʪʣʠʚʦʛʦ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʪʘ ʽʥʚʝʩʪʠʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʌʽʥʘʥʩʦʚʦ-ʝʢʦʥʦʤʽʯʥʘ ʧʦʣʽʪʠʢʘ ʥʘ ʰʣʷʭʫ ʜʦ ʨʠʥʢʦʚʠʭ 

ʚʽʜʥʦʩʠʥ.  

0,15 

3 ɺʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʢʦʤʫʥʘʣʴʥʦʶ 

ʪʝʧʣʦʝʥʝʨʛʝʪʠʢʦʶ.  

0,10 

4 ɯʥʥʦʚʘʮʽʡʥʘ ʪʝʭʥʽʯʥʘ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʘ ʧʦʣʽʪʠʢʘ. ʈʦʟʚʠʪʦʢ 

ʧʘʣʠʚʥʦʾ ʙʘʟʠ. 

0,40 

5 ʇʽʜʛʦʪʦʚʢʘ, ʧʝʨʝʧʽʜʛʦʪʦʚʢʘ ʽ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʢʘʜʨʽʚ ʚ 

ʩʬʝʨʽ ʢʦʤʫʥʘʣʴʥʦʾ ʪʝʧʣʦʝʥʝʨʛʝʪʠʢʠ. 

0,05 

6 ʇʨʦʧʘʛʘʥʜʘ ʚ ʩʫʩʧʽʣʴʩʪʚʽ ʝʥʝʨʛʦʝʢʦʥʦʤʥʦʛʦ ʩʪʠʣʶ ʞʠʪʪʷ. 0,05 
 

ʉʘʤʝ ʪʦʤʫ ʚ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʦ ʧʨʦʙʣʝʤʠ ʧʝʨʝʚʘʞʥʦ ʩʬʝʨʠ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ, ʧʨʦʙʣʝʤʠ 

ʟʘʛʘʣʴʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʩʪʦʩʦʚʥʦ ʪʝʧʣʦʟʘʙʝʟʧʝʯʝʥʥʷ, ʘ ʦʢʨʝʤʠʡ ʧʽʜʨʦʟʜʽʣ (ʩʠʤʙʽʦʟ ʝʥʝʨʛʝʪʠʢʠ ʽ 

ʬʽʟʠʯʥʦʾ ʝʢʦʥʦʤʽʢʠ) ʤʘʻ ʟʘʛʘʣʴʥʦʜʠʩʮʠʧʣʽʥʘʨʥʠʡ ʭʘʨʘʢʪʝʨ, ʻ ʦʨʠʛʽʥʘʣʴʥʦʶ ʯʘʩʪʠʥʦʶ ʟ 

ʜʠʩʢʫʩʽʡʥʦ-ʧʦʣʝʤʽʯʥʠʤ ʙʘʯʝʥʥʷʤ ʪʘʢʦʛʦ ʨʦʜʫ ʜʦʩʣʽʜʞʝʥʴ. ɼʦʩʪʘʪʥʴʦ ʦʨʛʘʥʽʯʥʠʤʠ ʪʘ 

ʘʨʭʠʘʢʪʫʘʣʴʥʠʤʠ ʻ ʤʘʪʝʨʽʘʣʠ ʟ ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʙʫʜʽʚʝʣʴ, ʚ ʪ.ʯ. ʰʣʷʭʦʤ 

ʪʝʨʤʦʤʦʜʝʨʥʽʟʘʮʽʾ. ʊʘʢʦʞ ʚʝʣʠʢʘ ʫʚʘʛʘ ʧʨʠʜʽʣʝʥʘ ʚʠʢʦʨʠʩʪʘʥʥʶ ʚʽʜʥʦʚʣʶʚʘʥʠʭ 

ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʚʠʤʦʛ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʢʨʘʾʥʠ.  

ʆʩʥʦʚʥʠʡ ʟʤʽʩʪ  ʤʘʪʝʨʽʘʣʽʚ ʧʦʣʷʛʘʻ ʚ ʥʘʩʪʫʧʥʦʤʫ: 

¶ ʜʝʪʘʣʴʥʦ ʚʠʩʚʽʪʣʝʥʦ ʟʘʛʘʣʴʥʽ ʧʽʜʭʦʜʠ ʜʦ ʩʪʨʘʪʝʛʽʯʥʦʾ ʤʦʜʝʨʥʽʟʘʮʽʾ ʪʝʧʣʦʝʥʝʨʛʝʪʠʢʠ 

ʋʢʨʘʾʥʠ, ʦʩʥʦʚʥʽ ʤʝʭʘʥʽʟʤʠ ʾʾ ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʦʧʠʩʘʥʦ ʽʥʥʦʚʘʮʽʡʥʽ ʚʥʫʪʨʽʰʥʽ ʪʘ ʤʽʞʥʘʨʦʜʥʽ 

ʤʝʭʘʥʽʟʤʠ ʽʥʚʝʩʪʫʚʘʥʥʷ ʩʬʝʨʠ ʪʝʧʣʦʟʘʙʝʟʧʝʯʝʥʥʷ. 

¶ ʚʽʜʦʙʨʘʞʝʥʦ ʩʪʘʥ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʥʘʡʙʽʣʴʰ ʜʠʥʘʤʽʯʥʦ ʟʨʦʩʪʘʶʯʦʾ ʥʘ 

ʩʴʦʛʦʜʥʽʰʥʽʡ ʯʘʩ ʦʙʣʘʩʪʽ, ʘ ʩʘʤʝ ʩʬʝʨʠ ʚʽʜʥʦʚʣʶʚʘʥʦʾ ʝʥʝʨʛʝʪʠʢʠ. 

¶ ʦʧʠʩʘʥʦ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʋʢʨʘʾʥʠ, ʥʘʚʝʜʝʥʦ ʡʦʛʦ ʫʩʧʽʰʥʽ 

ʧʽʜʭʦʜʠ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʝʥʝʨʛʝʪʠʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʨʠʡʥʷʪʪʷ ʩʫʯʘʩʥʦʾ 

ʟʘʢʦʥʦʜʘʚʯʦʾ ʙʘʟʠ, ʱʦ ʢʦʨʝʩʧʦʥʜʫʻʪʴʩʷ ʽʟ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ɭʉ. 

¶ ʚʽʜʦʙʨʘʞʝʥʦ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʨʦʟʨʦʙʢʠ ʪʘ ʧʨʠʡʥʷʪʪʷ ʥʦʚʦʾ ʝʥʝʨʛʝʪʠʯʥʦʾ ʩʪʨʘʪʝʛʽʾ ʋʢʨʘʾʥʠ, 

ʦʩʦʙʣʠʚʦ ʚ ʯʘʩʪʠʥʽ ʩʬʝʨʠ ʪʝʧʣʦʟʘʙʝʟʧʝʯʝʥʥʷ, ʪʘ ʦʧʠʩʘʥʦ ʦʩʥʦʚʥʽ ʟʘʢʦʥʦʪʚʦʨʯʽ ʽ ʥʦʨʤʘʪʠʚʥʦ-

ʪʝʭʥʽʯʥʽ ʜʦʢʫʤʝʥʪʘ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʥʝʛʘʡʥʦʾ ʨʦʟʨʦʙʢʠ ʪʘ ʚʪʽʣʝʥʥʷ ʚ ʝʥʝʨʛʝʪʠʢʫ ʋʢʨʘʾʥʠ. 

¶ ʚʠʢʣʘʜʝʥʦ ʧʽʜʭʦʜʠ ʜʦ ʩʪʨʘʪʝʛʽʯʥʦʛʦ, ʝʢʦʥʦʤʽʯʥʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʨʦʟʚʠʪʢʫ 

ʪʝʧʣʦʝʥʝʨʛʝʪʠʢʠ ʥʘ ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʝʢʦʥʦʤʽʢʦ-ʝʥʝʨʛʝʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʚ ʪ.ʯ. ʽʟ 

ʟʘʣʫʯʝʥʥʷʤ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʽʜʭʦʜʽʚ ʝʢʦʥʦʤʽʯʥʦʾ ʬʽʟʠʢʠ, ʟʦʢʨʝʤʘ ʤʝʪʦʜʽʚ ʪʠʤʯʘʩʦʚʦʾ 

ʝʢʦʥʦʤʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ.  

¶ ʦʧʠʩʘʥʦ ʟʘʛʘʣʴʥʽ ʧʽʜʭʦʜʠ ʜʦ ʚʨʘʭʫʚʘʥʥʷ ʧʨʠ ʧʦʪʦʯʥʦʤʫ ʪʘ ʩʪʨʘʪʝʛʽʯʥʦʤʫ ʝʥʝʨʛʝʪʠʯʥʦʤʫ 

ʧʣʘʥʫʚʘʥʥʽ ʤʦʞʣʠʚʠʭ ʨʠʟʠʢʽʚ, ʟʘʛʨʦʟ ʪʘ ʥʝʚʠʟʥʘʯʝʥʦʩʪʝʡ. 

ʇʨʝʜʩʪʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʚʽʜʦʙʨʘʞʘʶʪʴ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʨʦʟʨʦʙʢʠ 

ʨʝʘʣʽʩʪʠʯʥʠʭ ʩʪʨʘʪʝʛʽʡ ʽ ʧʣʘʥʽʚ ʨʦʟʚʠʪʢʫ ʪʝʧʣʦʝʥʝʨʛʝʪʠʢʠ ʋʢʨʘʾʥʠ (ʧʝʨʝʚʘʞʥʦ ʩʬʝʨʠ 

ʪʝʧʣʦʟʘʙʝʟʧʝʯʝʥʥʷ) ʟ ʘʢʮʝʥʪʦʤ ʥʘ ʨʦʟʨʦʙʢʫ ʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ 

ʤʝʭʘʥʽʟʤʽʚ ʤʦʜʝʨʥʽʟʘʮʽʾ ʮʽʻʾ ʛʘʣʫʟʽ. ʇʨʝʜʩʪʘʚʣʝʥʽ ʥʘʫʢʦʚʦ-ʦʙˇʨʫʥʪʦʚʘʥʽ ʧʨʦʧʦʟʠʮʽʾ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʚ ʩʬʝʨʽ ʪʝʧʣʦʝʥʝʨʛʝʪʠʢʠ ʥʘʨʘʟʽ ʱʝ ʥʝ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚ ʧʦʚʥʽʡ ʤʽʨʽ, ʾʭ 

ʨʝʘʣʽʟʘʮʽʷ, ʥʘ ʧʝʨʝʚʘʞʥʫ ʜʫʤʢʫ ʘʚʪʦʨʽʚ ʩʪʘʪʝʡ ʟʙʽʨʥʠʢʘ, ʜʦʟʚʦʣʠʣʘ ʙ ʧʽʜʚʠʱʠʪʠ ʧʦʢʘʟʥʠʢʠ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ, ʝʢʦʥʦʤʽʯʥʦʩʪʽ ʪʘ ʝʢʦʣʦʛʽʯʥʦʩʪʽ ʩʠʩʪʝʤ ʪʝʧʣʦʟʘʙʝʟʧʝʯʝʥʥʷ ʟ ʚʨʘʭʫʚʘʥʥʷʤ 

ʩʫʯʘʩʥʠʭ ʚʠʤʦʛ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ. 



ɯɯɯ ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ ʪʘ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  

çɽʥʝʨʛʝʪʠʯʥʠʡ ʤʝʥʝʜʞʤʝʥʪ: ʩʪʘʥ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ï PEMSô16è  
çɯʅʅʆɺɸʎɯʁʅɯ ʄɽʊʆɼʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ ʇɯɼɺʀʑɽʅʅʗ ɽʅɽʈɻʆɽʌɽʂʊʀɺʅʆʉʊɯè 
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ɹʦʯʫʣʷ ʇ.ʆ., ʤʘʛʽʩʪʨʘʥʪ,  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

ɸʉʀʄɽʊʈɯʗ ʅɸʇʈʋɻʀ ʊɸ ɰɰ ɺʇʃʀɺ ʅɸ ʈʆɹʆʊʋ ɽʃɽʂʊʈʀʏʅʆɰ ʄɽʈɽɾɯ 

ɺʩʪʫʧ. ʇʨʦʙʣʝʤʘ ʘʩʠʤʝʪʨʽʾ ʥʘʧʨʫʛʠ, ʚ ʝʣʝʢʪʨʠʯʥʽʡ ʤʝʨʝʞʽ ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ ʩʪʘʻ ʚʩʝ 

ʘʢʪʫʘʣʴʥʽʰʦʶ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʧʦʪʫʞʥʦʩʪʝʡ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʘ ʪʘʢʦʞ 

ʥʦʚʦʾ ʛʝʥʝʨʘʮʽʾ ʪʘ ʧʽʜʢʣʶʯʝʥʥʷ ʾʾ ʜʦ ʦʙôʻʜʥʘʥʦʾ ʝʥʝʨʛʦʩʠʩʪʝʤʠ.  

ɽʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʘ ï ʦʜʥʘ ʽʟ ʛʘʣʫʟʝʡ, ʱʦ ʜʠʥʘʤʽʯʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʪʘ ʧʦʩʪʽʡʥʦ 

ʪʝʭʥʦʣʦʛʽʯʥʦ ʧʝʨʝʦʩʥʘʱʫʻʪʴʩʷ. ʆʜʥʘʢ ʧʨʠ ʚʧʨʦʚʘʜʞʝʥʥʽ ʥʦʚʠʭ ʛʝʥʝʨʘʮʽʡ ʚʠʥʠʢʘʶʪʴ ʥʦʚʽ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʦʪʦʢʠ, ʚʧʣʠʚ ʷʢʠʭ ʥʝ ʚʨʘʭʦʚʫʻʪʴʩʷ ʥʘ ʚʞʝ ʽʩʥʫʶʯʽ ʩʠʩʪʝʤʠ. ʇʨʠ ʮʴʦʤʫ ʚʠʥʠʢʘʻ 

ʧʨʦʙʣʝʤʘ ʩʫʤʽʩʥʦʩʪʽ ʚʞʝ ʽʩʥʫʶʯʠʭ ʛʝʥʝʨʘʮʽʡ ʪʘ ʩʠʩʪʝʤ ʷʢʽ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ. ɸʩʠʤʝʪʨʽʷ ʥʘʧʨʫʛʠ 

ʤʘʻ ʧʨʷʤʠʡ ʚʧʣʠʚ ʥʘ ʷʢʽʩʪʴ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʚ ʤʝʨʝʞʽ, ʦʩʢʽʣʴʢʠ ʘʩʠʤʝʪʨʠʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʤʝʨʝʞʽ ʚʧʣʠʚʘʻ ʥʘ ʨʷʜ ʧʦʢʘʟʥʠʢʽʚ ʧʦʚôʷʟʘʥʠʭ ʟ ʨʦʙʦʪʦʶ ʝʣʝʢʪʨʦʧʨʠʡʤʘʯʽʚ ʮʽʻʾ ʤʝʨʝʞʽ. 

ʇʦ ʤʽʨʽ ʨʦʟʚʠʪʢʫ ʝʥʝʨʛʝʪʠʢʠ ʪʘ ʰʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ, 

ʭʘʨʘʢʪʝʨ ʩʧʦʞʠʚʘʥʥʷ ʧʦʩʪʫʧʦʚʦ ʟʤʽʥʶʻʪʴʩʷ: ʚʦʥʦ ʩʪʘʻ ʥʝʩʠʤʝʪʨʠʯʥʠʤ, ʥʝʚʨʽʚʥʦʚʘʞʝʥʠʤ ʪʘ 

ʚʢʣʶʯʘʻ ʚʠʱʽ ʛʘʨʤʦʥʽʢʠ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ, ʷʢ ʽʥʩʪʨʫʤʝʥʪ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʩʫʯʘʩʥʠʡ ʤʝʪʦʜ ʥʘ ʦʩʥʦʚʽ ʯʘʩʪʦʪʥʦ-ʧʨʦʩʪʦʨʦʚʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘʧʨʫʛʠ ʚ ʝʣʝʢʪʨʠʯʥʽʡ ʤʝʨʝʞʽ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʨʦʙʦʪʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʠʤ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʜʞʝʨʝʣ ʛʝʥʝʨʘʮʽʾ 

ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʷʚʠ ʥʦʚʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʦʪʦʢʽʚ ʚ ʝʥʝʨʛʦʩʠʩʪʝʤʽ 

ʋʢʨʘʾʥʠ, ʱʦ ʤʘʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʚʧʣʠʚ ʥʘ ʚʞʝ ʽʩʥʫʶʯʽ. ʉʘʤʝ ʪʦʤʫ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʾʭ 

ʝʬʝʢʪ ʥʘ ʨʦʙʦʪʫ ʝʥʝʨʛʦʩʠʩʪʝʤʠ, ʘ ʩʘʤʝ ʧʦʷʚʫ ʧʘʨʥʠʭ ʛʘʨʤʦʥʽʢ, ʷʢ ʦʩʥʦʚʥʫ ʧʨʠʯʠʥʫ ʚʠʥʠʢʥʝʥʥʷ 

ʘʩʠʤʝʪʨʽʾ ʥʘʧʨʫʛʠ ʚ ʝʣʝʢʪʨʠʯʥʽʡ ʤʝʨʝʞʽ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʧʨʦʮʝʩʽ ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ ʪʘ ʾʭ 

ʟʚôʷʟʦʢ ʟ ʷʢʽʩʪʶ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ 

ʇʘʨʥʘ ʯʘʩʪʠʥʘ ʛʘʨʤʦʥʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪ ʻ ʥʝʙʘʞʘʥʠʤʠ ʩʢʣʘʜʦʚʠʤʠ ʝʥʝʨʛʝʪʠʯʥʦʾ ʩʠʩʪʝʤʠ, 

ʷʢʘ ʚʠʨʦʙʣʷʻ ʘʩʠʤʝʪʨʽʶ ʤʽʞ ʧʦʟʠʪʠʚʥʦʶ ʪʘ ʥʝʛʘʪʠʚʥʦʶ ʧʽʚʭʚʠʣʷʤʠ ʩʠʛʥʘʣʽʚ ʥʘʧʨʫʛʠ ʪʘ 

ʩʪʨʫʤʫ. ʅʝʣʽʥʽʡʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟ ʘʩʠʤʝʪʨʠʯʥʠʤʠ ʚʦʣʴʪ-ʘʤʧʝʨʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚʚʦʜʷʪʴ 

ʧʘʨʥʽ ʛʘʨʤʦʥʽʡʥʽ ʩʪʨʫʤʠ, ʷʢʽ, ʧʽʜ ʯʘʩ ʧʨʦʪʽʢʘʥʥʷ ʧʦ ʝʥʝʨʛʝʪʠʯʥʽʡ ʩʠʩʪʝʤʽ, ʩʧʨʠʯʠʥʶʶʪʴ ʧʘʨʥʽ 

ʛʘʨʤʦʥʽʢʠ ʫ ʩʠʛʥʘʣʽ ʥʘʧʨʫʛʠ. ʇʽʚʭʚʠʣʴʦʚʽ ʚʠʧʨʷʤʣʷʯʽ, ʥʘʧʽʚʢʝʨʦʚʘʥʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽ, ʜʫʛʦʚʽ ʧʝʯʽ 

ʘʙʦ ʝʣʝʢʪʨʠʯʥʽ ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʽ ʧʨʠʩʪʨʦʾ ï ʧʨʠʢʣʘʜʠ ʘʩʠʤʝʪʨʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʥʠʟʴʢʽ ʨʽʚʥʽ ʜʨʫʛʦʾ ʛʘʨʤʦʥʽʢʠ ʜʞʝʨʝʣʘ ʥʘʧʨʫʛʠ (ʙʣʠʟʴʢʦ 1% 

ʧʝʨʰʦʾ ʛʘʨʤʦʥʽʢʠ) ʤʦʞʫʪʴ ʩʧʨʠʯʠʥʠʪʠ ʚʘʞʣʠʚʽ ʝʬʝʢʪʠ ʫ ʦʙʣʘʜʥʘʥʥʽ, ʦʩʦʙʣʠʚʦ ʫ ʦʙʣʘʜʥʘʥʥʽ, 

ʱʦ ʻ ʯʫʪʣʠʚʠʤ ʜʦ ʧʽʢʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʪʘʢʦʤʫ ʷʢ ʧʨʠʣʘʜʠ ʫʧʨʘʚʣʽʥʥʷ ʧʦʪʫʞʥʽʩʪʶ, ʷʢʽ 

ʨʝʛʫʣʶʶʪʴ ʫʧʨʘʚʣʽʥʥʷ ʧʫʩʢʦʤ, ʙʘʟʫʶʯʠʩʴ ʥʘ ʧʝʨʽʦʜʘʭ ʧʨʦʭʦʜʫ ʩʠʛʥʘʣʫ ʯʝʨʝʟ ʥʫʣʴ ʘʙʦ 

ʦʜʥʦʬʘʟʥʠʡ ʚʠʧʨʷʤʣʷʯ ʪʘ ʝʣʝʤʝʥʪʘʨʥʠʭ ʟʘʨʷʜʥʠʭ ʧʨʠʣʘʜʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʨʦʙʣʷʪʠ ʧʨʷʤʠʡ 

ʩʪʨʫʤ ʥʘ ʚʠʩʦʢʠʭ ʨʽʚʥʷʭ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ, ʱʦ ʥʝʦʙʭʽʜʥʽ ʙʽʣʴʰ 

ʞʦʨʩʪʢʽʰʽ ʥʦʨʤʠ ʜʣʷ ʜʨʫʛʠʭ ʛʘʨʤʦʥʽʢ ʥʘʧʨʫʛʠ. 

ʈʝʟʫʣʴʪʘʪʠ. ʈʝʟʫʣʴʪʘʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʣʦ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʘʩʠʤʝʪʨʽʾ ʥʘʧʨʫʛʠ ʪʘ ʧʘʨʥʠʭ ʛʘʨʤʦʥʽʢ ʥʘ ʨʦʙʦʪʫ ʝʣʝʢʪʨʠʯʥʦʾ ʤʝʨʝʞʽ, ʪʘ 

ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʫ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʘʩʠʤʝʪʨʽʾ ʥʘ ʦʩʥʦʚʽ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʠʭ ʟʥʘʯʝʥʴ 

ʧʦʟʠʪʠʚʥʠʭ ʽ ʥʝʛʘʪʠʚʥʠʭ ʧʽʚʮʠʣʽʚ ʩʠʛʥʘʣʫ. 

ɺʠʩʥʦʚʢʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʦʛʦ ʤʝʪʦʜʫ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʯʘʩʪʦʪʥʦ-ʧʨʦʩʪʦʨʦʚʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘʧʨʫʛʠ ʚ ʝʣʝʢʪʨʠʯʥʽʡ ʤʝʨʝʞʽ ʟʥʘʯʥʦ ʧʦʢʨʘʱʫʻ ʪʦʯʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʘʩʠʤʝʪʨʽʾ 

ʥʘʧʨʫʛʠ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚ ʩʚʦʶ ʯʝʨʛʫ ʜʦʟʚʦʣʷʪʴ ʙʽʣʴʰ ʪʦʯʥʦ ʚʠʟʥʘʯʘʪʠ ʚʧʣʠʚ ʘʩʠʤʝʪʨʽʾ 

ʪʘ ʧʘʨʥʠʭ ʛʘʨʤʦʥʽʢ ʥʘ ʷʢʽʩʪʴ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ.  
ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 

1. ɻʆʉʊ 13109-9. ʄʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʪʘʥʜʘʨʪ. ʂʘʯʝʩʪʚʦ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. ʅʦʨʤʳ ʢʘʯʝʩʪʚʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʵʥʝʨʛʠʠ ʚ ʩʠʩʪʝʤʘʭ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

2. ʐʠʜʣʦʚʩʢʠʡ ɸ.ʂ., ʂʫʟʥʝʮʦʚ ɺ.ɻ. ʇʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʵʥʝʨʛʠʠ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʷʭ ï ʂʠʝʚ: ʅʘʫʢ. ʜʫʤʢʘ, 

1985. ï 268ʩ.  
ʐʠʜʣʦʚʩʢʠʡ ɸ.ʂ., ɾʘʨʢʠʥ ɸ.ʌ. ɺʳʩʰʠʝ ʛʘʨʤʦʥʠʢʠ ʚ ʥʠʟʢʦʚʦʣʴʪʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʷʭ ï ʂʠʝʚ: ʅʘʫʢ. ɼʫʤʢʘ, 2005. ï 210ʩ.  



ɯɯɯ ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ ʪʘ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  

çɽʥʝʨʛʝʪʠʯʥʠʡ ʤʝʥʝʜʞʤʝʥʪ: ʩʪʘʥ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ï PEMSô16è  
çɯʅʅʆɺɸʎɯʁʅɯ ʄɽʊʆɼʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ ʇɯɼɺʀʑɽʅʅʗ ɽʅɽʈɻʆɽʌɽʂʊʀɺʅʆʉʊɯè 
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ɺʝʨʙʘ ʄ.ɭ., ʤʘʛʽʩʪʨʘʥʪ, 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ  

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 
 

ɽʌɽʂʊʀɺʅɯʉʊʔ ɺʀʂʆʈʀʉʊɸʅʅʗ ɹɯɺɸʃɽʅʊʅʀʍ ʉʍɽʄ ɼʃʗ ʇʆʊʈɽɹ 

ʊɽʇʃʆʇʆʉʊɸʏɸʅʅʗ 

ɺʩʪʫʧ. ʅʝʪʨʘʜʠʮʽʡʥʽ ʪʘ ʚʽʜʥʦʚʣʶʚʘʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ ʩʪʘʣʠ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʦʜʥʠʤ ʽʟ 

ʚʘʞʣʠʚʠʭ ʢʨʠʪʝʨʽʾʚ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʩʚʽʪʦʚʦʾ ʩʧʽʣʴʥʦʪʠ. ɿʜʽʡʩʥʶʻʪʴʩʷ ʧʦʰʫʢ ʥʦʚʠʭ ʽ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʚʠʚʝʜʝʥʥʷ ʾʭ ʜʦ ʝʢʦʥʦʤʽʯʥʦ ʝʬʝʢʪʠʚʥʦʛʦ ʨʽʚʥʷ ʪʘ 

ʨʦʟʰʠʨʝʥʥʷ ʩʬʝʨ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɸʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʙʣʝʤʠ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʧʣʠʚʘʻ 

ʽʟ ʬʦʨʤʫʚʘʥʥʷ  ʩʫʯʘʩʥʠʭ ʪʝʥʜʝʥʮʽʡ ʥʘ ʝʥʝʨʛʝʪʠʯʥʦʤʫ ʨʠʥʢʫ. ɺʘʛʦʤʠʤʠ ʯʠʥʥʠʢʘʤʠ, ʷʢʽ 

ʩʧʨʷʤʦʚʫʶʪʴ  ʚʝʢʪʦʨʠ ʨʦʟʚʠʪʢʫ ʜʘʥʦʾ ʛʘʣʫʟʽ, ʻ ʽʥʪʝʥʩʠʚʥʝ ʚʠʯʝʨʧʘʥʥʷ ʽ ʩʪʨʽʤʢʠʡ ʨʽʩʪ ʮʽʥ ʥʘ 

ʪʨʘʜʠʮʽʡʥʽ ʝʥʝʨʛʦʨʝʩʫʨʩʠ.  

ʆʩʦʙʣʠʚʦʩʪʽ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʦʙóʻʢʪʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʩʴʦʛʦʜʝʥʥʷ  

ʧʦʪʨʝʙʫʶʪʴ ʨʘʜʠʢʘʣʴʥʠʭ ʟʤʽʥ ʚ ʥʘʧʨʷʤʢʫ ʨʦʟʚʠʪʢʫ ʽ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ  ʩʧʦʩʦʙʽʚ, 

ʤʝʪʦʜʽʚ ʽ ʪʝʭʥʽʯʥʠʭ ʧʨʠʩʪʨʦʾʚ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʝʥʝʨʛʦʚʠʢʦʨʠʩʪʘʥʥʷ.  

ɯʩʥʫʶʯʽ ʪʨʘʜʠʮʽʡʥʽ ʩʠʩʪʝʤʠ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʻ ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʤʠ, ʥʝʝʬʝʢʪʠʚʥʠʤʠ 

ʯʝʨʝʟ ʢʦʥʩʪʨʫʢʪʠʚʥʫ ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ ʯʠ ʥʝʨʘʮʽʦʥʘʣʴʥʫ ʝʢʩʧʣʫʘʪʘʮʽʶ, ʘ ʪʘʢʦʞ ʰʢʽʜʣʠʚʠʤʠ. 

ʂʦʤʧʣʝʢʩ ʥʘʷʚʥʠʭ ʧʨʦʙʣʝʤ ʟʫʤʦʚʣʶʻ ʽʥʪʝʥʩʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʝʥʝʨʛʝʪʠʯʥʦʛʦ 

ʥʘʧʨʷʤʢʫ, ʷʢʠʡ ʚ ʧʠʪʘʥʥʷʭ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʙʘʟʫʻʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʥʘ ʩʫʤʽʩʥʦʤʫ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʨʘʜʠʮʽʡʥʠʭ ʪʘ ʧʦʥʦʚʣʶʚʘʣʴʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ. 

ɺ ʩʬʝʨʽ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʪʽʣʴʢʠ ʚʽʜ ʥʝʜʘʚʥʴʦʛʦ ʯʘʩʫ ʧʦʯʘʣʠ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʩʫʯʘʩʥʽ 

ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʽ ʪʝʭʥʦʣʦʛʽʾ ʽ ʤʘʪʝʨʽʘʣʠ, ʷʢʽ ʜʦʟʚʦʣʠʣʠ ʟʥʘʯʥʦ ʩʢʦʨʦʪʠʪʠ ʚʪʨʘʪʠ ʝʥʝʨʛʽʾ ʥʘ 

ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʽ ʞʠʪʣʦʚʠʭ ʦʙóʻʢʪʘʭ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠ ʮʴʦʤʫ ʩʫʯʘʩʥʠʭ ʧʦʙʫʪʦʚʠʭ ʧʨʠʩʪʨʦʾʚ, 

ʩʧʨʦʝʢʪʦʚʘʥʠʭ ʟʛʽʜʥʦ ʟ ʝʥʝʨʛʝʪʠʯʥʠʤʠ ʚʠʤʦʛʘʤʠ ʚʽʜʧʦʚʽʜʥʠʭ ʢʣʘʩʽʚ ʝʥʝʨʛʦʦʱʘʜʥʦʩʪʽ, 

ʜʦʜʘʪʢʦʚʦ ʟʙʽʣʴʰʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ [1]. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʤʽʩʥʦʾ 

ʨʦʙʦʪʠ ʜʚʦʭ ʛʝʥʝʨʘʪʦʨʽʚ ʝʥʝʨʛʽʾ, ʷʢʽ ʦʙôʻʜʥʘʥʽ ʫ ʙʽʚʘʣʝʥʪʥʫ (ʩʫʤʽʩʥʫ) ʩʭʝʤʫ ʜʣʷ ʧʦʢʨʠʪʪʷ 

ʧʦʪʨʝʙʠ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ ʥʘ ʦʙôʻʢʪʽ. ʗʢ ʧʨʠʢʣʘʜ, ʙʫʜʝʤʦ ʨʦʟʛʣʷʜʘʪʠ ʨʦʙʦʪʫ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʫ, 

ʨʦʙʦʪʘ ʷʢʦʛʦ - ʘʚʪʦʥʦʤʥʘ ʽ ʫʥʽʚʝʨʩʘʣʴʥʘ. ʊʝʧʣʦʚʽ ʥʘʩʦʩʠ - ʮʝ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʽ ʢʦʤʧʘʢʪʥʽ ʪʘ 

ʝʢʦʥʦʤʽʯʥʽ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ, ʱʦ ʚʠʨʦʙʣʷʶʪʴ ʪʝʧʣʦ ʜʣʷ ʧʦʜʘʯʽ ʛʘʨʷʯʦʾ ʚʦʜʠ ʜʣʷ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʦʧʘʣʝʥʥʷ ʙʫʜʽʚʝʣʴ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʨʠʨʦʜʥʝ ʽ ʙʝʟʢʦʰʪʦʚʥʝ ʪʝʧʣʦ ˇʨʫʥʪʫ, 

ʘʨʪʝʟʽʘʥʩʴʢʠʭ ʚʦʜ, ʪʝʧʣʦ ʤʦʨʽʚ, ʦʟʝʨ, ʨʽʯʦʢ, ʪʝʧʣʦ ʧʦʚʽʪʨʷ, ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʠʢʠʜʽʚ ʽ ʪ. ʜ. ʰʣʷʭʦʤ 

ʧʝʨʝʥʝʩʝʥʥʷ ʡʦʛʦ ʜʦ ʪʝʧʣʦʥʦʩʽʷ ʟ ʙʽʣʴʰ ʚʠʩʦʢʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ. ʈʦʙʦʪʘ ʪʝʧʣʦʚʠʭ ʥʘʩʦʩʽʚ ʥʝ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʩʪʘʚʦʢ ʦʨʛʘʥʽʯʥʦʛʦ ʧʘʣʠʚʘ ʽ ʥʝ ʧʦʪʨʽʙʥʦ ʧʨʦʢʣʘʜʘʪʠ ʪʝʧʣʦ-ʛʘʟʦ ʢʦʤʫʥʽʢʘʮʽʾ. 

ʄʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʙʫʜʴ-ʷʢʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ ʽ ʚ ʙʫʜʴ-ʷʢʽʡ ʤʽʩʮʝʚʦʩʪʽ. ʅʘʚʽʪʴ ʟʘ 

ʚʽʜʩʫʪʥʦʩʪʽ ʩʪʘʮʽʦʥʘʨʥʦʛʦ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ, ʜʠʟʝʣʴʥʠʡ ʘʙʦ ʙʝʥʟʠʥʦʚʠʡ ʛʝʥʝʨʘʪʦʨ 

ʧʦʪʫʞʥʽʩʪʶ 2-5 ʢɺʪ ʟʜʘʪʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ ʟʘʙʝʟʧʝʯʠʪʠ ʦʧʘʣʝʥʥʷ ʽ ʛʘʨʷʯʝ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʞʠʪʣʦʚʦʛʦ ʙʫʜʠʥʢʫ ʧʣʦʱʝʶ 200-300 ʤ2. ɺ ʦʜʥʦʤʫ ʢʦʤʧʣʝʢʪʽ ʦʙʣʘʜʥʘʥʥʷ 

ʩʧʦʞʠʚʘʯ ʦʪʨʠʤʫʻ ʦʜʥʦʯʘʩʥʦ ʩʠʩʪʝʤʫ ʦʧʘʣʝʥʥʷ, ʦʭʦʣʦʜʞʝʥʥʷ ʽ ʩʠʩʪʝʤʫ ʥʘʛʨʽʚʫ ʚʦʜʠ [2].  

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ ʩʣʽʜ ʚʠʙʠʨʘʪʠ ʙʽʚʘʣʝʥʪʥʠʡ ʨʝʞʠʤ 

ʨʦʙʦʪʠ. ɹʽʚʘʣʝʥʪʥʠʡ (ʩʫʤʽʩʥʠʡ) ʨʝʞʠʤ ʤʘʻ ʥʘ ʫʚʘʟʽ ʨʦʙʦʪʫ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ ʚ ʧʦʻʜʥʘʥʥʽ ʟ 

ʽʥʰʠʤ ʥʘʛʨʽʚʘʣʴʥʠʤ ʧʨʠʣʘʜʦʤ: ʛʘʟʦʚʠʤ, ʝʣʝʢʪʨʠʯʥʠʤ, ʪʚʝʨʜʦʧʘʣʠʚʥʠʤ ʢʦʪʣʦʤ ʽ ʽʥ.  

ɿʘʤʽʩʪʴ ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʜʥʦʛʦ ʥʘʜʽʡʥʦʛʦ ʪʘ ʧʦʪʫʞʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʫ, ʥʘʧʨʠʢʣʘʜ 

Mitsubishi Electric ZUBADAN (ʥʘʩʦʩ ʛʦʚʦʨʠʪʴ ʩʘʤ ʟʘ ʩʝʙʝ, ʟʘ ʽʤôʷ ʚʠʨʦʙʥʠʢʘ, ʥʘʜʽʡʥʽʩʪʴ ʽ 

ʤʦʞʣʠʚʽʩʪʴ ʡʦʛʦ ʧʨʘʮʶʚʘʪʠ ʧʨʠ ʟʦʚʥʽʰʥʽʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʧʦʚʽʪʨʷ ʜʦ -25Áʉ ʤʦʞʥʘ ʩʠʣʴʥʦ 

ʧʝʨʝʧʣʘʪʠʪʠ) ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʩʪʘʥʦʚʠʪʠ ʪʝʧʣʦʚʠʡ ʥʘʩʦʩ ʤʝʥʰʦʾ ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʤʦʞʣʠʚʽʩʪʶ 

ʧʨʘʮʶʚʘʪʠ ʧʨʠ ʟʦʚʥʽʰʥʽʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʧʦʚʽʪʨʷ ʪʽʣʴʢʠ ʜʦ -10Áʉ ʦʙôʻʜʥʘʥʦ ʟ ʜʦʧʦʤʽʞʥʠʤ 

ʝʣʝʢʪʨʦʥʘʛʨʽʚʘʯʝʤ ʘʙʦ ʢʦʪʣʦʤ [3]. 



ɯɯɯ ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ ʪʘ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  

çɽʥʝʨʛʝʪʠʯʥʠʡ ʤʝʥʝʜʞʤʝʥʪ: ʩʪʘʥ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ï PEMSô16è  
çɯʅʅʆɺɸʎɯʁʅɯ ʄɽʊʆɼʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ ʇɯɼɺʀʑɽʅʅʗ ɽʅɽʈɻʆɽʌɽʂʊʀɺʅʆʉʊɯè 
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ʆʙʫʤʦʚʣʶʻʪʴʩʷ ʮʝ ʪʠʤ, ʱʦ ʧʽʢʦʚʘ ʧʦʪʫʞʥʽʩʪʴ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʚʠʭʦʜʷʯʠ 

ʟ ʥʘʡʙʽʣʴʰ ʭʦʣʦʜʥʦʾ ʧ'ʷʪʠʜʝʥʢʠ ʚ ʦʧʘʣʶʚʘʣʴʥʠʡ ʩʝʟʦʥ. ʅʘ ʧʨʘʢʪʠʮʽ, ʪʘʢʽ ʥʠʟʴʢʽ ʪʝʤʧʝʨʘʪʫʨʠ 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʥʝ ʯʘʩʪʦ ʽ ʥʝ ʜʦʚʛʦ. ʇʨʦʪʷʛʦʤ ʙʽʣʴʰʦʾ ʯʘʩʪʠʥʠ ʩʝʟʦʥʫ ʦʧʘʣʶʚʘʣʴʥʘ ʩʠʩʪʝʤʘ 

ʧʨʘʮʶʻ ʥʘ ʨʽʚʥʽ ʤʝʥʰʝ 50% ʚʽʜ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ.  

ɺʽʟʴʤʝʤʦ ʟʘ ʟʨʘʟʦʢ ʤ. ʂʠʾʚ. ʉʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ ʦʧʘʣʶʚʘʣʴʥʠʡ ʩʝʟʦʥ ʩʪʘʥʦʚʠʪʴ +1,1Üʉ. 

ʂʽʣʴʢʽʩʪʴ ʛʦʜʠʥ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ ʤʝʥʰʝ -10Üʉ ʩʪʘʥʦʚʠʪʴ ʥʝ ʙʽʣʴʰʝ 7%. ʆʪʞʝ, ʧʽʜʽʙʨʘʚʰʠ ʧʽʢʦʚʫ 

ʧʦʪʫʞʥʽʩʪʴ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ, ʥʘʧʨʠʢʣʘʜ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ -10Üʉ, ʤʦʞʣʠʚʦ ʩʢʦʨʦʪʠʪʠ ʧʦʯʘʪʢʦʚʽ 

ʚʠʪʨʘʪʠ ʥʘ ʪʝʧʣʦʚʠʡ ʥʘʩʦʩ, ʜʦʜʘʪʢʦʚʝ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʤʦʥʪʘʞʥʽ ʨʦʙʦʪʠ ʥʘ 30-40% ʧʨʠ ʮʴʦʤʫ 

ʟʘʙʝʟʧʝʯʠʪʠ ʜʦ 93% ʧʦʪʨʝʙ ʥʘ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ. ɺ ʜʘʥʦʤʫ ʧʨʠʢʣʘʜʽ ʪʝʤʧʝʨʘʪʫʨʘ -10Üʉ 

ʥʘʟʠʚʘʻʪʴʩʷ ʪʝʤʧʝʨʘʪʫʨʦʶ (ʪʦʯʢʦʶ) ʙʽʚʘʣʝʥʪʥʦʩʪʽ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʥʠʞʯʝ ʪʦʯʢʠ 

ʙʽʚʘʣʝʥʪʥʦʩʪʽ ʪʝʧʣʦʚʠʡ ʥʘʩʦʩ ʤʦʞʝ ʚʽʜʢʣʶʯʘʪʠʩʷ ʘʙʦ ʧʨʘʮʶʚʘʪʠ ʚ ʧʘʨʽ ʟ ʜʦʜʘʪʢʦʚʠʤ ʜʞʝʨʝʣʦʤ 

ʪʝʧʣʘ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʥʝ ʧʦʢʨʠʚʘʪʠ ʚʩʶ ʧʦʪʨʝʙʫ ʚ ʪʝʧʣʽ. ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʥʘ ʪʝʨʠʪʦʨʽʾ ʮʴʦʛʦ 

ʦʙôʻʢʪʫ ʟʥʘʭʦʜʠʪʴʩʷ ʧʠʣʦʨʘʤʘ, ʽ ʻ ʙʘʛʘʪʦ ʜʝʨʝʚʠʥʥʠʭ ʚʽʜʭʦʜʽʚ, ʷʢʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ, ʷʢ 

ʧʘʣʠʚʦ ʜʣʷ ʪʚʝʨʜʦʧʘʣʠʚʥʦʛʦ ʢʦʪʣʘ ʜʣʷ ʧʦʢʨʠʪʪʷ ʟʘʣʠʰʢʫ ʚ 7% ʧʦʪʨʝʙ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ. ʎʝ 

ʽʜʝʘʣʴʥʠʡ ʚʘʨʽʘʥʪ ʜʣʷ ʟʘʦʦʱʘʜʞʝʥʥʷ ʢʦʰʪʽʚ ʥʘ ʦʧʘʣʝʥʥʷ ʦʙôʻʢʪʫ. ɺ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ ʜʣʷ 

ʧʦʢʨʠʪʪʷ 7% ʧʦʪʨʝʙ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʝʣʝʢʪʨʠʯʥʠʡ ʢʦʪʝʣ, ʷʢʠʡ ʤʦʞʝ 

ʧʨʘʮʶʚʘʪʠ ʚ ʥʦʯʽ ʟʘ ʥʽʯʥʠʤ ʪʘʨʠʬʦʤ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ. 

ɺʠʩʥʦʚʢʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ ʪʘ ʧʦʥʦʚʣʶʚʘʣʴʥʠʭ ʜʞʝʨʝʣ 

ʝʥʝʨʛʽʾ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʝʥʝʨʛʦ- ʽ ʨʝʩʫʨʩʦʟʘʙʝʟʧʝʯʝʥʥʷ ʦʙóʻʢʪʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʪʘ 

ʧʨʦʚʦʜʠʪʠ ʥʘ ʮʽʡ ʦʩʥʦʚʽ ʦʧʪʠʤʽʟʘʮʽʶ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʦʪʦʢʽʚ ʟ ʤʝʪʦʶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʽʥʚʘʨʽʘʥʪʥʦʛʦ 

ʩʪʨʫʢʪʫʨʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʨʽʰʝʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʦʤʧʣʝʢʩʫ ʧʦʛʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ʪʘ 

ʫʤʦʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʙóʻʢʪʫ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʙʽʚʘʣʝʥʪʥʠʭ ʩʭʝʤ ʜʦʟʚʦʣʷʻ: 

-ʟʙʽʣʴʰʠʪʠ ʥʘʜʽʡʥʽʩʪʴ ʦʧʘʣʶʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ. ʗʢʱʦ ʷʢʠʡ-ʥʝʙʫʜʴ ʪʝʧʣʦʛʝʥʝʨʘʪʦʨ 

ʧʦʣʘʤʘʻʪʴʩʷ, ʪʦ ʥʘ ʧʽʜʭʚʘʪʽ ʙʫʜʝ ʽʥʰʠʡ;  

-ʟʤʝʥʰʠʪʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ ʥʘ ʦʧʘʣʝʥʥʷ. ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʜʝʨʝʚʠʥʥʠʭ ʚʽʜʭʦʜʽʚ, 

ʜʝʰʝʚʦʛʦ ʥʽʯʥʦʛʦ ʪʘʨʠʬʫ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ ʽ ʪ.ʜ. ʽ ʪ.ʧ. ʤʦʞʥʘ ʦʨʛʘʥʽʟʫʚʘʪʠ ʧʝʨʝʢʣʶʯʝʥʥʷ ʤʽʞ 

ʨʽʟʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʪʝʧʣʘ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʚʦʥʠ ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʤʽʥʽʤʘʣʴʥʫ ʚʘʨʪʽʩʪʴ ʪʝʧʣʦʚʦʾ 

ʝʥʝʨʛʽʾ;  

-ʟʙʽʣʴʰʠʪʠ ʥʝʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʝʥʝʨʛʦʥʦʩʽʾʚ. ʅʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʷʢʠʡ ʚʠʜ 

ʧʘʣʠʚʘ ʙʫʜʝ ʧʨʦʧʘʜʘʪʠ ʟ ʧʨʦʜʘʞʫ, ʘʙʦ ʡʦʛʦ ʮʽʥʘ ʙʫʜʝ ʩʪʨʽʤʢʦ ʟʨʦʩʪʘʪʠ - ʚʣʘʩʥʠʢ  ʦʙôʻʢʪʫ ʟʘʚʞʜʠ 

ʤʘʻ ʘʣʴʪʝʨʥʘʪʠʚʫ, ʽ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʡʙʽʣʴʰ ʚʠʛʽʜʥʠʡ ʩʧʦʩʽʙ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ ʦʙôʻʢʪʫ;  

-ʟʤʝʥʰʫʻʪʴʩʷ ʩʪʫʧʽʥʴ ʟʥʦʩʫ ʪʝʧʣʦʛʝʥʝʨʘʪʦʨʽʚ. ʗʢʱʦ ʪʝʧʣʦʛʝʥʝʨʘʪʦʨʠ ʧʨʘʮʶʶʪʴ ʧʦ ʯʝʨʟʽ, 

ʪʦ ʚʦʥʠ ʤʝʥʰʝ ʥʘʢʦʧʠʯʫʶʪʴ  ʛʦʜʠʥ ʨʦʙʦʪʠ, ʘ ʟʥʘʯʠʪʴ ʙʫʜʫʪʴ ʧʨʘʮʶʚʘʪʠ ʜʦʚʰʝ; 

-ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʜʞʝʨʝʣ ʪʝʧʣʘ ʜʦʟʚʦʣʷʻ ʟʙʝʨʝʛʪʠ ʝʢʦʣʦʛʽʯʥʫ ʯʠʩʪʦʪʫ ʚ 

ʦʢʦʣʠʮʷʭ ʦʙôʻʢʪʫ. 
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ɺʝʨʝʤʽʡʯʫʢ ʖ.ɸ., ʢ.ʪ.ʥ., ʘʩʠʩʪʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

"ʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ", 

ɻʦʥʯʘʨʝʥʢʦ ɯ.ʉ., ʘʩʧʽʨʘʥʪ, ɯʥʩʪʠʪʫʪ ʝʣʝʢʪʨʦʜʠʥʘʤʽʢʠ ʅɸʅ ʋʢʨʘʾʥʠ, 

ʃʠʩʝʥʢʦ ʆ.ʄ., ʢ.ʪ.ʥ. ɯʥʩʪʠʪʫʪ ʪʝʭʥʽʯʥʦʾ ʪʝʧʣʦʬʽʟʠʢʠ ʅɸʅ ʋʢʨʘʾʥʠ, 

ʏʝʨʢʘʰʠʥʘ ɻ.ɯ., ʢ.ʪ.ʥ., ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

"ʍʘʨʢʽʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ" 

ʋʇʈɸɺʃɯʅʅʗ ɽʃɽʂʊʈʆʉʇʆɾʀɺɸʅʅʗʄ ʗʂ ɯʅʉʊʈʋʄɽʅʊ ʇɯɼɺʀʑɽʅʅʗ 

ɽʅɽʈɻʆɽʌɽʂʊʀɺʅʆʉʊɯ ʇʈʆʎɽʉɯɺ ɺ ʆɹôɭɼʅɸʅɯʁ ɽʃɽʂʊʈʆɽʅɽʈɻɽʊʀʏʅɯʁ 

ʉʀʉʊɽʄɯ ʋʂʈɸɰʅʀ 

 

ʊʝʭʥʦʣʦʛʽʯʥʘ ʦʩʦʙʣʠʚʽʩʪʴ ʝʥʝʨʛʝʪʠʯʥʠʭ ʩʠʩʪʝʤ ʦʙʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʙʝʨʝʞʝʥʥʷ 

ʙʘʣʘʥʩʫ ʘʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ, ʱʦ ʚʠʨʦʙʣʷʻʪʴʩʷ ʪʘ ʩʧʦʞʠʚʘʻʪʴʩʷ. ʋ ʨʘʟʽ ʧʦʨʫʰʝʥʥʷ ʙʘʣʘʥʩʫ 

ʚʠʥʠʢʘʶʪʴ ʩʠʩʪʝʤʥʽ ʘʚʘʨʽʾ ʯʝʨʝʟ ʧʦʨʫʰʝʥʥʷ ʩʪʽʡʢʦʩʪʽ. 

ʊʨʘʜʠʮʽʡʥʦ ʙʘʣʘʥʩ ʘʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʚ ʦʙôʻʜʥʘʥʽʡ ʝʥʝʨʛʦʩʠʩʪʝʤʽ (ʆɽʉ) ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʟʘ ʨʘʭʫʥʦʢ ʨʝʟʝʨʚʫ ʛʝʥʝʨʫʶʯʠʭ ʧʦʪʫʞʥʦʩʪʝʡ, ʱʦ ʟʜʘʪʥʽ ʜʦ ʤʘʥʝʚʨʫʚʘʥʥʷ. ɿʘ ʫʤʦʚʠ ʟʙʽʣʴʰʝʥʥʷ 

ʥʝʨʽʚʥʦʤʽʨʥʦʩʪʽ ʛʨʘʬʽʢʘ ʝʣʝʢʪʨʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ (ɻɽʅ) ʪʘʢʠʡ ʩʧʦʩʽʙ ʟʙʝʨʝʞʝʥʥʷ ʙʘʣʘʥʩʫ ʻ 

ʜʦʩʪʘʪʥʴʦ ʚʠʪʨʘʪʥʠʤ ʪʘ ʦʙʤʝʞʝʥʠʤ ʧʦ ʤʦʞʣʠʚʦʩʪʷʤ (ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʽʥʪʝʥʩʠʚʥʦʛʦ ʟʥʦʩʫ 

ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʜʦʜʘʪʢʦʚʠʭ ʚʠʪʨʘʪ ʧʘʣʠʚʘ ʥʘ ʚʠʨʦʙʣʝʥʫ ʦʜʠʥʠʮʶ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʊɽʉ). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʝʨʝʜ ʩʧʦʞʠʚʘʯʽʚ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ, ʷʢʽ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʣʠ ʥʘ ɻɽʅ ʆɽʉ, ʘ ʩʘʤʝ 

ʧʨʦʤʠʩʣʦʚʠʭ ʩʧʦʞʠʚʘʯʽʚ, ʙʫʣʠ ʚʠʜʽʣʝʥʽ ʪʘʢ ʟʚʘʥʽ ʩʧʦʞʠʚʘʯʽ-ʨʝʛʫʣʷʪʦʨʠ (ʉʈ), ʷʢʽ ʫ ʢʦʥʢʨʝʪʥʠʡ 

ʤʦʤʝʥʪ ʯʘʩʫ ʤʘʣʠ ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʢʣʶʯʠʪʠʩʷ ʚʽʜ ʤʝʨʝʞʽ ʞʠʚʣʝʥʥʷ ʙʝʟ ʟʥʠʞʝʥʥʷ ʪʘ ʟʤʽʥʠ 

ʥʦʤʝʥʢʣʘʪʫʨʠ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʚʠʧʫʩʢʘʻʪʴʩʷ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʜʣʷ ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʧʨʠʤʫʩʦʚʦʛʦ 

ʛʨʘʬʽʢʫ ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ (ʰʣʷʭ ʚʠʨʽʚʥʶʚʘʥʥʷ ɻɽʅ ʚ 3 ʨʘʟʠ ʜʝʰʝʚʰʠʡ ʟʘ ʚʘʨʽʘʥʪ ʚʚʦʜʫ 

ʥʦʚʠʭ ʧʽʢʦʚʠʭ ʧʦʪʫʞʥʦʩʪʝʡ). 

ʅʘ ʩʴʦʛʦʜʥʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʪʘʙʽʣʴʥʝ ʟʨʦʩʪʘʥʥʷ ʦʙôʻʤʽʚ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ 

ʧʦʙʫʪʦʚʠʤʠ ʩʧʦʞʠʚʘʯʘʤʠ. ɼʣʷ ʧʨʠʢʣʘʜʫ, ʫ 2005 ʯʘʩʪʢʘ ʩʧʦʞʠʚʘʥʥʷ ɽɽ ʥʘʩʝʣʝʥʥʷʤ ʩʢʣʘʜʘʣʘ 

19 %, ʫ 2014 ʨ ʮʷ ʯʘʩʪʢʘ ʚʞʝ ʩʢʣʘʜʘʻ 30 %, ʘ ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʦʚʥʝʥʥʷ ʜʦʙʦʚʦʛʦ ɻɽʅ ʥʘ ʚʚʦʜʽ 

ʙʘʛʘʪʦʧʦʚʝʨʭʦʚʠʭ ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʽʚ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 0,35 ʜʦ 0,5. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʥʝʨʽʚʥʦʤʽʨʥʦʩʪʽ ɻɽʅ ʆɽʉ ʋʢʨʘʾʥʠ ʪʘ ʚʠʢʣʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ 

ʧʦʙʫʪʦʚʠʭ ʉʈ ʪʘ ʦʪʨʠʤʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʢʝʨʫʚʘʥʥʷ ʥʠʤʠ ʟ ʤʝʪʦʶ ʨʝʛʫʣʶʚʘʥʥʷ ʨʝʞʠʤʽʚ ʆɽʉ. 

ɸʢʪʠʚʥʝ ʟʘʣʫʯʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʜʦ ʨʝʛʫʣʶʚʘʥʥʷ ʨʝʞʠʤʽʚ ʆɽʉ ʋʢʨʘʾʥʠ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʠʪʘʥʴ ʱʦʜʦ ʬʦʨʤʫʚʘʥʥʷ ʧʦʙʫʪʦʚʠʭ ʉʈ ʧʦʪʨʝʙʫʻ ʚʠʨʽʰʝʥʥʶ ʥʘʩʪʫʧʥʠʭ ʟʘʜʘʯ: 

ī ʦʮʽʥʢʘ ʧʦʪʝʥʮʽʘʣʫ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʢʽʥʮʝʚʠʭ ʩʧʦʞʠʚʘʯʽʚ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ, ʘ ʩʘʤʝ 
ʥʘʩʝʣʝʥʥʷ, ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ ʆɽʉ ʋʢʨʘʾʥʠ ʚ ʧʝʨʽʦʜʠ ʧʽʢʦʚʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʪʘ ʧʝʨʽʦʜ 

ʥʽʯʥʦʛʦ ʧʨʦʚʘʣʫ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ; 

ī ʜʦʩʣʽʜʞʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʙʫʪʦʚʠʭ ʩʧʦʞʠʚʘʯʽʚ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʧʨʦʧʦʟʠʮʽʡ ʱʦʜʦ ʨʦʟʰʠʨʝʥʥʷ ʪʘʨʠʬʥʠʭ ʩʠʩʪʝʤ;  

ī ʬʦʨʤʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ, ʢʨʠʪʝʨʽʾʚ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʾʭ ʩʪʨʫʢʪʫʨʦʚʘʥʦʛʦ ʘʥʘʣʽʟʫ ʜʣʷ 

ʦʮʽʥʶʚʘʥʥʷ ʧʦʪʝʥʮʽʘʣʫ ʫʧʨʘʚʣʽʥʥʷ ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ ʟʘ ʫʯʘʩʪʶ ʧʦʙʫʪʦʚʠʭ ʩʧʦʞʠʚʘʯʽʚ; 

ī ʨʦʟʨʦʙʢʘ ʪʝʭʥʽʯʥʠʭ, ʪʝʭʥʦʣʦʛʽʯʥʠʭ, ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ ʪʘ ʟʘʭʦʜʽʚ ʟ 

ʝʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪʫ ʧʦ ʟʤʝʥʰʝʥʥʶ ʧʽʢʦʚʦʛʦ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʪʘ ʚʠʨʽʚʥʶʚʘʥʥʷ ʛʨʘʬʽʢʘ 

ʥʽʯʥʦʛʦ ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ. 

ɺʠʭʦʜʷʯʠ ʽʟ ʟʘʟʥʘʯʝʥʦʛʦ ʚʠʱʝ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʝʣʝʢʪʨʠʯʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʚ ʆɽʉ ʋʢʨʘʾʥʠ, ʷʢ ʩʢʣʘʜʦʚʦʾ ʯʘʩʪʠʥʠ 

ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʾʾ ʨʦʙʦʪʠ ʪʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ. 
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çɽʥʝʨʛʝʪʠʯʥʠʡ ʤʝʥʝʜʞʤʝʥʪ: ʩʪʘʥ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ï PEMSô16è  
çɯʅʅʆɺɸʎɯʁʅɯ ʄɽʊʆɼʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ ʇɯɼɺʀʑɽʅʅʗ ɽʅɽʈɻʆɽʌɽʂʊʀɺʅʆʉʊɯè 

15 

ʋɼʂ 621.311 

ɺʦʣʦʰʢʦ ɸ.ɺ., ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ, 

ɹʨʘʞʥʠʢ ʂ.ʆ., ʤʘʛʽʩʪʨʘʥʪ, 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

"ʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ" 

  

ɯʅʅʆɺɸʎɯʁʅɯ ʊɽʍʅʆʃʆɻɯɰ ʇɯɼɺʀʑɽʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʇɸʃʀɺʅʆ-ɽʅɽʈɻɽʊʀʏʅʀʍ ʈɽʉʋʈʉɯɺ 

 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ɼʦʩʣʽʜʞʝʥʥʶ ʧʨʦʙʣʝʤ ʽʥʥʦʚʘʮʽʡʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʋʢʨʘʾʥʠ ʧʨʠʜʽʣʷʻʪʴʩʷ ʟʥʘʯʥʘ ʫʚʘʛʘ ʚʯʝʥʠʭ. ɼʘʥʝ ʧʠʪʘʥʥʷ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʦʢʨʝʤʦ ʪʘ ʚ ʩʠʩʪʝʤʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʨʘʪʝʛʽʡ ʟʨʦʩʪʘʥʥʷ ʝʢʦʥʦʤʽʢʠ ʜʝʨʞʘʚʠ ʚ 

ʢʦʥʪʝʢʩʪʽ ʨʦʟʚʠʪʢʫ ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚ ʮʽʣʦʤʫ. ɿʘ ʜʘʥʦʶ ʧʨʦʙʣʝʤʘʪʠʢʦʶ ʤʦʞʝʤʦ 

ʚʽʜʦʢʨʝʤʠʪʠ ʧʨʘʮʽ ʆʥʽʧʢʦ ʆ.ʌ., ʇʦʣʽʱʫʢ ʆ. ɺ., ʄʠʢʠʪʝʥʢʦ ɺ.ɺ. ʪʘ ʽʥʰʠʭ, ʷʢʽ ˇʨʫʥʪʦʚʥʦ 

ʚʠʚʯʘʶʪʴ ʧʨʦʙʣʝʤʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʝʥʝʨʛʝʪʠʢʠ ʜʝʨʞʘʚʠ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʉʧʽʣʴʥʠʤʠ ʜʣʷ ʩʪʨʘʪʝʛʽʡ ʤʦʜʝʨʥʽʟʘʮʽʾ ʧʘʣʠʚʥʦ-ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʫʩʽʭ ʢʨʘʾʥ ʤʘʶʪʴ 

ʙʫʪʠ ʪʘʢʽ ʥʘʧʨʷʤʢʠ: 

¶ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʢʽʥʮʝʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ, ʯʝʨʝʟ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʝʥʝʨʛʦʦʱʘʜʥʠʭ ʪʝʭʥʽʢʠ, ʪʝʭʥʦʣʦʛʽʡ, ʤʘʪʝʨʽʘʣʽʚ; 

¶ ʤʘʩʰʪʘʙʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ ʪʘ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ; 

¶ ʤʦʜʝʨʥʽʟʘʮʽʷ ʪʝʭʥʽʢʠ ʽ ʪʝʭʥʦʣʦʛʽʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʨʛʘʥʽʯʥʦʛʦ ʧʘʣʠʚʘ. 

ʇʨʠ ʮʴʦʤʫ ʧʨʽʦʨʠʪʝʪʥʠʤ ʻ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʧʠʪʦʤʽ ʩʫʩʧʽʣʴʥʽ ʚʠʪʨʘʪʠ ʥʘ 

ʝʢʦʥʦʤʽʶ ʝʥʝʨʛʽʾ ʫ 3-4 ʨʘʟʠ ʤʝʥʰʽ, ʥʽʞ ʥʘ ʾʾ ʛʝʥʝʨʫʚʘʥʥʷ. ɿʘʦʱʘʜʞʝʥʥʷ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ 

ʨʽʚʥʦʟʥʘʯʥʝ ʾʭ ʚʠʨʦʙʥʠʮʪʚʫ ʪʘ ʻ  ʥʘʡʙʽʣʴʰ ʨʝʥʪʘʙʝʣʴʥʠʤ ʪʘ ʝʢʦʣʦʛʽʯʥʠʤ ʟʘʩʦʙʦʤ ʟʘʜʦʚʦʣʝʥʥʷ 

ʟʨʦʩʪʘʶʯʦʛʦ ʧʦʧʠʪʫ ʥʘ ʝʥʝʨʛʽʶ. ʆʩʦʙʣʠʚʦʾ ʚʘʛʠ ʥʘʙʫʚʘʶʪʴ ʟʘʭʦʜʠ ʟ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʚ ʪʘʢʠʭ 

ʛʘʣʫʟʷʭ, ʷʢ ʯʦʨʥʘ ʪʘ ʢʦʣʴʦʨʦʚʘ ʤʝʪʘʣʫʨʛʽʷ, ʭʽʤʽʯʥʘ ʛʘʣʫʟʴ, ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ, ʣʝʛʢʘ 

ʧʨʦʤʠʩʣʦʚʽʩʪʴ, ʢʦʤʫʥʘʣʴʥʘ ʩʬʝʨʘ. ʇʨʠ ʮʴʦʤʫ, ʥʝʦʙʭʽʜʥʦ ʦʙʤʝʞʫʚʘʪʠ ʥʘʜʤʽʨʥʦ ʰʚʠʜʢʠʡ 

ʨʦʟʚʠʪʦʢ ʛʘʣʫʟʝʡ ʽʟ ʚʠʩʦʢʠʤʠ ʝʥʝʨʛʦʚʠʪʨʘʪʘʤʠ, ʧʨʦʚʦʜʠʪʠ ʚʠʚʝʜʝʥʥʷ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʪʝʭʥʦʣʦʛʽʯʥʦ ʚʽʜʩʪʘʣʠʭ ʚʠʨʦʙʥʠʯʠʭ ʧʦʪʫʞʥʦʩʪʝʡ, ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ ʚʠʜʽʚ ʧʨʦʜʫʢʮʽʾ ʟ ʚʠʩʦʢʦʶ ʜʦʜʘʥʦʶ ʚʘʨʪʽʩʪʶ. ʊʘ ʣʠʰʝ ʚʧʨʦʚʘʜʞʝʥʥʷʤ 

ʟʘʭʦʜʽʚ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ, ʨʝʩʫʨʩʦ ʽ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʧʨʦʙʣʝʤʫ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ 

ʨʦʟʚôʷʟʘʪʠ ʥʝʤʦʞʣʠʚʦ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ, ʥʝʦʙʭʽʜʥʦ ʾʾ 

ʛʝʥʝʨʫʚʘʪʠ ʽ ʨʦʙʠʪʠ ʮʝ ʥʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʠʤ ʩʧʦʩʦʙʦʤ. 

ʉʚʽʪʦʚʦʶ ʪʝʥʜʝʥʮʽʻʶ ʻ ʨʦʟʰʠʨʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ. ɰʭ 

ʦʩʥʦʚʥʘ ʧʝʨʝʚʘʛʘ ï ʥʝʚʠʯʝʨʧʥʽʩʪʴ ʨʝʩʫʨʩʥʦʾ ʙʘʟʠ ʪʘ ʝʢʦʣʦʛʽʯʥʘ ʯʠʩʪʦʪʘ. ʉʘʤʝ ʪʦʤʫ ʢʨʘʾʥʠ 

ʧʣʘʥʫʶʪʴ ʨʦʟʰʠʨʶʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʥʦʚʣʶʚʘʥʦʾ ʝʥʝʨʛʽʾ ʜʦ 2020 ʨ. ʚ ɸʚʩʪʨʘʣʽʾ ʜʦ 20 % (ʟ 

7,2% ʫ 2011 ʨʦʮʽ), ʫ ɹʨʘʟʠʣʽʾ ï ʟ 6 ʜʦ 16 %, ʚ ɯʩʧʘʥʽʾ ï ʟ 26 ʜʦ 40 %, ʫ ʈʦʩʽʾ ï ʟ 0,1 ʜʦ 4,5 %. 

ʑʦ ʞ ʜʦ ʢʨʘʾʥ ɭʚʨʦʩʦʶʟʫ, ʪʦ ʫ ʛʨʫʜʥʽ 2008 ʨ. ɭʚʨʦʧʘʨʣʘʤʝʥʪ ʟʦʙʦʚôʷʟʘʚ ʫʩʽ ʢʨʘʾʥʠ-

ʫʯʘʩʥʠʢʠ ʜʦ 2020 ʨ. ʜʦʚʝʩʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʜʦ 20% ʟʘʛʘʣʴʥʦʛʦ 

ʦʙʩʷʛʫ ʾʭ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ, ʘ ʜʦ 2040 ʨ. ð ʜʦ 40%. ɺʞʝ ʩʴʦʛʦʜʥʽ ʫ ɼʘʥʽʾ ʪʽʣʴʢʠ 

ʚʽʪʨʦʝʥʝʨʛʝʪʠʢʘ ʟʘʙʝʟʧʝʯʫʻ ʤʘʡʞʝ ʯʚʝʨʪʴ ʫʩʽʻʾ ʝʥʝʨʛʽʾ ʚ ʥʘʮʽʦʥʘʣʴʥʽʡ ʤʝʨʝʞʽ, ʫ ʌʽʥʣʷʥʜʽʾ ʽ 

ʐʚʝʮʽʾ ʟʘ ʨʘʭʫʥʦʢ ʙʽʦʤʘʩʠ ʚʠʨʦʙʣʷʻʪʴʩʷ  ʜʦ 25% ʪʝʧʣʘ. 

ʅʝʦʙʭʽʜʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʝʨʝʨʦʙʢʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʦʥʦʩʽʾʚ 

ʟʫʤʦʚʣʝʥʘ ʪʠʤ, ʱʦ ʧʨʠ ʩʧʘʣʶʚʘʥʥʽ ʪʨʘʜʠʮʽʡʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ ʚʪʨʘʪʠ ʝʥʝʨʛʽʾ ʩʪʘʥʦʚʣʷʪʴ ʜʦ 80-

90%. ʎʝ ʟʫʤʦʚʠʣʦ ʨʦʟʨʦʙʢʫ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʾʭ ʧʝʨʝʪʚʦʨʝʥʥʷ, ʷʢʽ ʟʤʝʥʰʫʶʪʴ ʚʪʨʘʪʠ ʪʘ ʻ ʙʽʣʴʰ 

ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʤʠ. ʎʝ ʪʝʭʥʦʣʦʛʽʾ ʝʣʝʢʪʨʦʭʽʤʽʯʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ, ʦʪʨʠʤʘʥʥʷ ʰʪʫʯʥʦʛʦ 

ʨʽʜʢʦʛʦ ʧʘʣʠʚʘ ʧʨʠ ʪʝʨʤʽʯʥʦʤʫ ʨʦʟʢʣʘʜʘʥʥʽ ʚʫʛʽʣʣʷ ʪʘ ʛʦʨʶʯʠʭ ʩʣʘʥʮʽʚ, ʛʘʟʠʬʽʢʘʮʽʷ ʪʚʝʨʜʦʛʦ 

ʧʘʣʠʚʘ. ʆʩʥʦʚʥʦʶ ʧʝʨʝʧʦʥʦʶ ʻ ʪʝ, ʱʦ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʮʽ ʪʝʭʥʦʣʦʛʽʾ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʝʪʘʧʘʭ 

ʨʦʟʨʦʙʢʠ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʽ ʥʝʧʨʠʜʘʪʥʽ ʜʣʷ ʧʨʦʤʠʩʣʦʚʠʭ ʦʙʩʷʛʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ. 
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çɯʅʅʆɺɸʎɯʁʅɯ ʄɽʊʆɼʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ ʇɯɼɺʀʑɽʅʅʗ ɽʅɽʈɻʆɽʌɽʂʊʀɺʅʆʉʊɯè 

16 

ɺʨʘʭʦʚʫʶʯʠ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʚʽʪʯʠʟʥʷʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʪʘ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʨʠʥʢʽʚ 

ʝʥʝʨʛʦʥʦʩʽʾʚ, ʦʩʥʦʚʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʥʝʟʘʣʝʞʥʦʩʪʽ 

ʚʽʪʯʠʟʥʷʥʦʾ ʝʢʦʥʦʤʽʢʠ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʥʝʛʘʡʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡ, ʻ: 

1. ɯʥʥʦʚʘʮʽʾ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʟʘʦʱʘʜʞʝʥʥʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʶ ʩʧʦʞʠʚʘʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ 

ʝʥʝʨʛʦʥʦʩʽʾʚ ʫ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʘʭ. 

2. ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʙʥʠʮʪʚʘ, ʧʝʨʝʨʦʙʢʠ ʪʘ ʩʧʦʞʠʚʘʥʥʷ 

ʪʨʘʜʠʮʽʡʥʠʭ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʪʘ ʦʧʪʠʤʽʟʘʮʽʷ ʩʠʩʪʝʤʠ ʧʝʨʝʜʘʯʽ ʝʥʝʨʛʽʾ. 

3. ʈʦʟʨʦʙʢʘ ʥʦʚʠʭ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʩʥʫʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʘʣʴʪʝʨʥʘʪʠʚʥʽ (ʚʽʜʥʦʚʣʶʚʘʥʽ) ʚʠʜʠ ʧʘʣʠʚʘ. 

4. ʈʦʟʨʦʙʢʘ ʥʦʚʠʭ ʪʘ ʘʜʘʧʪʘʮʽʷ ʽʩʥʫʶʯʠʭ ʚʠʜʽʚ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʚʠʜʽʚ ʧʘʣʠʚʘ. 

5. ɺʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʦʛʦ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʦʛʦ ʪʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʝʘʣʽʟʘʮʽʾ ʥʘʧʨʷʤʽʚ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʦʥʦʚʣʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʩʬʝʨʠ 

ʥʝʦʙʭʽʜʥʝ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ, ʬʽʥʘʥʩʦʚʦʛʦ, ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ, ʥʘʫʢʦʚʦ-

ʪʝʭʥʽʯʥʦʛʦ, ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʉʪʚʦʨʝʥʥʷ ʪʘ ʝʬʝʢʪʠʚʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘʢʦʾ 

ʩʠʩʪʝʤʠ ʩʪʠʤʫʣʶʚʘʪʠʤʝ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ 

ʧʘʣʠʚʥʦ-ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ; ʩʧʨʠʷʪʠʤʝ ʟʤʝʥʰʝʥʥʶ ʝʥʝʨʛʦʻʤʥʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʽ, ʚʽʜʧʦʚʽʜʥʦ, 

ʩʧʦʞʠʚʘʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ, ʧʦʢʨʘʱʫʚʘʪʠʤʝ ʩʪʘʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʦʙʩʷʛʽʚ ʩʧʘʣʶʚʘʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʪʘ ʥʘʬʪʠ. 

ɸʧʨʽʦʨʽ, ʱʦ ʽʥʥʦʚʘʮʽʡʥʘ ʩʢʣʘʜʦʚʘ ʨʦʟʚʠʪʢʫ ʝʥʝʨʛʝʪʠʢʠ ʋʢʨʘʾʥʠ ʥʝʨʦʟʨʠʚʥʦ ʧʦʚôʷʟʘʥʘ ʟ ʾʾ 

ʽʥʚʝʩʪʠʮʽʡʥʦʶ ʩʢʣʘʜʦʚʦʶ, ʦʩʢʽʣʴʢʠ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʨʦʝʢʪʽʚ ʥʝʦʙʭʽʜʥʽ ʟʥʘʯʥʽ 

ʦʙʩʷʛʠ ʽʥʥʦʚʘʮʽʡ. ʊʘʢ, ʟʛʽʜʥʦ ʟʽ ʩʪ. 8 ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾè ʪʘ ʩʪ. 

14 ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷè, ʬʽʥʘʥʩʫʚʘʥʥʷ ʟʘʭʦʜʽʚ ʫ ʩʬʝʨʽ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ 

ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʅɼɼʂʈ, ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ: 

1. ʢʦʰʪʽʚ, ʧʝʨʝʜʙʘʯʝʥʠʭ ʚ ʦʧʪʦʚʠʭ ʪʘʨʠʬʘʭ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ ʽ ʪʘʨʠʬʘʭ ʥʘ ʪʝʧʣʦʚʫ 

ʝʥʝʨʛʽʶ, ʰʣʷʭʦʤ ʫʧʨʦʚʘʜʞʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʮʽʣʴʦʚʦʾ ʥʘʜʙʘʚʢʠ ʜʦ ʪʘʨʠʬʫ; 

2. ʧʽʜʧʨʠʻʤʩʪʚ, ʫʩʪʘʥʦʚ, ʦʨʛʘʥʽʟʘʮʽʡ; 

3. ʜʝʨʞʘʚʥʦʛʦ ʪʘ ʤʽʩʮʝʚʦʛʦ ʙʶʜʞʝʪʽʚ; 

4. ʜʦʙʨʦʚʽʣʴʥʠʭ ʚʥʝʩʢʽʚ ʪʘ ʽʥʰʠʭ ʢʦʰʪʽʚ, ʥʝ ʟʘʙʦʨʦʥʝʥʠʭ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ. 

ɼʝʪʘʣʴʥʦ ʟʫʧʠʥʷʪʠʩʷ ʥʘ ʜʘʥʦʤʫ ʘʩʧʝʢʪʽ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʝʥʝʨʛʝʪʠʢʠ ʤʠ ʥʝ ʙʫʜʝʤʦ, 

ʦʩʢʽʣʴʢʠ ʚʦʥʦ ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ ʜʘʥʦʾ ʪʝʤʠ ʪʘ ʩʪʘʥʦʚʠʪʴ ʦʢʨʝʤʫ ʧʨʦʙʣʝʤʫ, ʷʢʘ ʚʠʤʘʛʘʻ 

ˇʨʫʥʪʦʚʥʦʛʦ ʚʠʚʯʝʥʥʷ ʪʘ ʨʦʟʨʦʙʢʠ ʜʽʻʚʠʭ ʤʝʭʘʥʽʟʤʽʚ ʟʘʣʫʯʝʥʥʷ ʪʘ ʦʩʚʦʻʥʥʷ ʽʥʚʝʩʪʠʮʽʡ. 

ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʅʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʝʜʝʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ ʧʨʦ ʚʠʟʥʘʯʘʣʴʥʫ ʨʦʣʴ ʽʥʥʦʚʘʮʽʡ ʜʣʷ ʨʦʟʚʠʪʢʫ ʝʥʝʨʛʝʪʠʢʠ 

ʋʢʨʘʾʥʠ ʪʘ ʜʦʩʷʛʥʝʥʥʷ ʜʦʩʪʘʪʥʴʦʛʦ ʜʣʷ ʩʪʘʙʽʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʝʢʦʥʦʤʽʢʠ ʨʽʚʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʙʝʟʧʝʢʠ ʜʝʨʞʘʚʠ. ʇʝʨʩʧʝʢʪʠʚʘʤʠ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʻ ʨʦʟʨʦʙʢʘ ʤʝʭʘʥʽʟʤʽʚ ʨʝʘʣʽʟʘʮʽʾ 

ʽʥʥʦʚʘʮʽʡ ʚ ʝʥʝʨʛʝʪʠʮʽ ʪʘ ʩʭʝʤ ʟʘʣʫʯʝʥʥʷ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ. 
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ɺʦʨʬʦʣʦʤʝʻʚ ɸ.ɺ., ʢ.ʪ.ʥ., ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ, 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ 

 ʽʥʩʪʠʪʫʪè / ʎʝʥʪʨ ʨʝʩʫʨʩʦʝʬʝʢʪʠʚʥʦʛʦ ʪʘ ʯʠʩʪʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 
 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʇʆʈɯɺʅʗʃʔʅʆɻʆ ɸʅɸʃɯɿʋ ɼʃʗ ɺʉʊɸʅʆɺʃɽʅʅʗ 

ʇʆʊɽʅʎɯɸʃʋ ʈɽʉʋʈʉʆɿɹɽʈɽɾɽʅʅʗ ʇɯɼʇʈʀɭʄʉʊɺɸ 
 

ɺ ʋʢʨʘʾʥʽ ʟʘ ʦʩʪʘʥʥʽʡ ʯʘʩ ʚʘʨʪʽʩʪʴ ʝʥʝʨʛʦʥʦʩʽʾʚ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚ ʩʫʪʪʻʚʦ ʟʨʦʩʣʘ. ʊʘʢ, 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʷ ʪʘ ʛʘʟ ʟʘ ʜʚʘ ʨʦʢʠ ʧʦʜʦʨʦʞʯʘʣʠ ʚ 1,5-2,0 ʨʘʟʠ [1, 2]. ʊʦʤʫ ʧʠʪʘʥʥʷ 

ʨʝʩʫʨʩʦʟʙʝʨʝʞʝʥʥʷ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚ ʩʪʘʻ ʱʝ ʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʤ. ʆʜʥʽʻʶ ʽʟ ʚʘʞʣʠʚʠʭ ʫʤʦʚ 

ʨʦʟʨʦʙʢʠ ʨʽʰʝʥʴ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ, ʤʘʪʝʨʽʘʣʽʚ ʽ ʚʦʜʠ ʻ 

ʧʨʘʚʠʣʴʥʝ ʫʩʚʽʜʦʤʣʝʥʥʷ ʩʪʘʥʫ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʡʦʛʦ ʧʦʟʠʮʽʾ ʩʝʨʝʜ ʽʥʰʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʋʢʨʘʾʥʠ ʽ 

ʩʚʽʪʫ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʘʙʦ, ʽʥʰʠʤʠ ʩʣʦʚʘʤʠ, çʙʝʥʯʤʘʨʢʽʥʛè. 

ʂʣʘʩʠʯʥʠʡ çʙʝʥʯʤʘʨʢʽʥʛè ʧʦʣʷʛʘʻ ʚ ʧʦʨʽʚʥʷʥʥʽ ʢʣʶʯʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ 

ʚʽʪʯʠʟʥʷʥʠʤʠ ʯʠ ʩʚʽʪʦʚʠʤʠ ʘʥʘʣʦʛʘʤʠ [3]. ɺʠʙʽʨ ʪʘʢʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʧʽʜʧʨʠʻʤʩʪʚʘ, ʘʣʝ ʥʘʡʯʘʩʪʽʰʝ ʮʝ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ (ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʛʘʟʫ), ʤʘʪʝʨʽʘʣʽʚ ʽ ʚʦʜʠ, ʘ 

ʪʘʢʦʞ ʚʠʧʫʩʢ ʧʨʦʜʫʢʮʽʾ. ɺʠʙʨʘʥʽ ʧʦʢʘʟʥʠʢʠ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʮʽʣʷʤ ʧʨʦʚʝʜʝʥʥʷ 

ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ, ʙʫʪʠ ʚʘʛʦʤʠʤʠ ʪʘ ʜʦʩʪʫʧʥʠʤʠ. ɿʚʘʞʘʶʯʠ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʘʙʩʦʣʶʪʥʦ 

ʦʜʥʘʢʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʟʨʫʯʥʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʠʪʦʤʽ ʧʦʢʘʟʥʠʢʠ (ʥʘ ʦʜʠʥʠʮʶ ʧʨʦʜʫʢʮʽʾ 

ʯʠ ʚʘʨʪʽʩʪʴ ʧʨʦʜʫʢʮʽʾ), ʥʘʧʨʠʢʣʘʜ, ʩʧʦʞʠʚʘʥʥʷ ʚʦʜʠ ʥʘ ʣʽʪʨ ʤʦʣʦʢʘ, ʛʘʟʫ ʥʘ ʪʠʩʷʯʫ ʫʤʦʚʥʠʭ 

ʰʪʫʢ ʮʝʛʣʠ, ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʥʘ ʦʜʥʦʛʦ ʚʽʜʚʽʜʫʚʘʯʘ ʛʦʪʝʣʶ, ʘʙʦ ʧʦʨʽʚʥʶʚʘʪʠ ʦʢʨʝʤʽ ʧʨʦʮʝʩʠ. 

ʋ ʧʨʦʮʝʩʽ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʥʝʦʙʭʽʜʥʦ ʟʥʘʡʪʠ ʧʦʢʘʟʥʠʢʠ ʜʣʷ ʚʽʜʧʦʚʽʜʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ. ɿʘʛʘʣʦʤ ʮʝ ʥʘʡʚʘʞʯʠʡ ʝʪʘʧ, ʫʩʢʣʘʜʥʝʥʠʡ ʨʷʜʦʤ ʯʠʥʥʠʢʽʚ. ʇʦ-ʧʝʨʰʝ, ʪʘʢʽ 

ʧʦʢʘʟʥʠʢʠ ʜʦʩʠʪʴ ʨʽʜʢʦ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʚʽʣʴʥʦʤʫ ʜʦʩʪʫʧʽ, ʪʘʢ ʷʢ ʢʦʞʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ ʨʦʟʛʣʷʜʘʻ 

ʧʦʢʘʟʥʠʢʠ ʚʣʘʩʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʷʢ ʢʦʥʬʽʜʝʥʮʽʡʥʫ ʽʥʬʦʨʤʘʮʽʶ. ʅʦʨʤʘʪʠʚʥʽ ʞ ʧʦʢʘʟʥʠʢʠ ʥʝ 

ʟʘʚʞʜʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʝʘʣʴʥʦʤʫ ʩʪʘʥʫ ʨʝʯʝʡ. ʊʘʢ, ʽʟ ʜʦʩʚʽʜʫ ʦʮʽʥʦʢ ʫʢʨʘʾʥʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, 

ʨʦʟʨʘʭʫʥʢʦʚʝ ʩʧʦʞʠʚʘʥʥʷ ʚʦʜʠ ʟʘ ɼɹʅ ɺ.2.5-64:2012 ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʝ ʟʘ ʘʢʪʫʘʣʴʥʽ ʟʥʘʯʝʥʥʷ. 

ʑʦʙ ʧʦʣʝʛʰʠʪʠ ʜʦʩʪʫʧ ʜʦ ʜʘʥʠʭ ʜʣʷ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ, ʥʘ ʉʚʽʪʦʚʦʤʫ ʩʘʤʽʪʽ ʟʽ ʩʪʘʣʦʛʦ 

ʨʦʟʚʠʪʢʫ ʚ 2002 ʨʦʮʽ ʙʫʣʦ ʽʥʽʮʽʡʦʚʘʥʦ ʨʦʟʨʦʙʣʝʥʥʷ ʟʙʽʨʥʠʢʽʚ ʢʨʘʱʠʭ ʜʦʩʪʫʧʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʊʘʢʽ ʟʙʽʨʥʠʢʠ ʚʠʧʫʩʢʘʶʪʴʩʷ ʜʣʷ ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ɺʪʽʤ, ʯʝʨʝʟ ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ 

ʚʦʥʠ ʤʦʞʫʪʴ ʰʚʠʜʢʦ ʚʪʨʘʯʘʪʠ ʩʚʦʶ ʘʢʪʫʘʣʴʥʽʩʪʴ. ʊʘʢ ʥʘʚʝʜʝʥʽ ʚ [4] ʧʦʢʘʟʥʠʢʠ, ʷʢʽ ʙʫʣʠ ʟʽʙʨʘʥʽ 

ʚ 2003-2007 ʨʦʢʘʭ, ʥʘ ʩʴʦʛʦʜʥʽ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʦʨʽʻʥʪʠʨʘʤʠ ʜʣʷ ʫʢʨʘʾʥʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ-

ʚʠʨʦʙʥʠʢʽʚ ʢʝʨʘʤʽʢʠ. ɼʨʫʛʠʤ ʧʝʨʝʰʢʦʜʞʘʶʯʠʤ ʯʠʥʥʠʢʦʤ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʟʥʘʡʜʝʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ ʧʦʨʽʚʥʷʣʴʥʦʾ ʦʮʽʥʢʠ ʻ ʨʽʟʥʠʮʷ ʤʝʪʦʜʠʢ ʾʭ ʨʦʟʨʘʭʫʥʢʫ. ʊʘʢ ʯʘʩʪʦ ʫ ʻʚʨʦʧʝʡʩʴʢʠʭ 

ʜʞʝʨʝʣʘʭ ʚʢʘʟʫʻʪʴʩʷ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʯʠ ʚʠʢʠʜʠ ʉʆ2 ʟʘ ʧʦʚʥʠʡ ʞʠʪʪʻʚʠʡ ʮʠʢʣ ʧʨʦʜʫʢʪʫ ï 

çʚʽʜ ʢʦʣʠʩʢʠ ʜʦ ʤʦʛʠʣʠè, ʘ ʪʦʤʫ ʚʽʜʧʦʚʽʜʥʠʡ ʧʦʢʘʟʥʠʢ ʻ ʟʥʘʯʥʦ ʙʽʣʴʰʠʤ. 

ɺʥʫʪʨʽʰʥʽʡ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ (ʚʽʜʩʪʝʞʝʥʥʷ ʟʤʽʥʠ ʚʣʘʩʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʨʝʩʫʨʩʽʚ ʫ ʯʘʩʽ) 

ʜʦʟʚʦʣʷʻ ʚʩʪʘʥʦʚʠʪʠ ʧʝʨʝʚʠʪʨʘʪʠ ʨʝʩʫʨʩʽʚ, ʘ ʪʘʢʦʞ ʚʽʜʜʽʣʠʪʠ ʚʠʪʨʘʪʠ, ʥʝ ʧʦʚôʷʟʘʥʽ ʽʟ 

ʚʠʨʦʙʥʠʮʪʚʦʤ. ɿʘ ʜʘʥʠʤʠ ʚʥʫʪʨʽʰʥʴʦʛʦ ʘʥʘʣʽʟʫ ʨʦʟʨʦʙʣʷʶʪʴ ʦʧʮʽʾ ʟ çʥʘʣʝʞʥʦʛʦ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷè, ʥʘʧʨʠʢʣʘʜ, ʥʦʨʤʫʚʘʥʥʷ ʚʠʪʨʘʪ ʚʦʜʠ ʥʘ ʧʨʦʮʝʩʠ ʤʠʪʪʷ ʦʙʣʘʜʥʘʥʥʷ. 

ɺʠʩʥʦʚʢʠ. ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʻ ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʦʮʽʥʢʠ ʨʘʮʽʦʥʘʣʴʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʦʤ ʨʝʩʫʨʩʽʚ, ʘ ʪʘʢʦʞ ʧʦʪʝʥʮʽʘʣʫ ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʠʭ 

ʟʘʭʦʜʽʚ. ʈʝʟʫʣʴʪʘʪʠ ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʨʦʟʨʦʙʢʠ 

ʥʠʟʴʢʦʟʘʪʨʘʪʥʠʭ ʟʘʭʦʜʽʚ ʽʟ ʤʘʣʠʤ ʪʝʨʤʽʥʦʤ ʦʢʫʧʥʦʩʪʽ. 
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ɼʝʥʠʩʶʢ ʉ. ʇ., ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ, 

ɻʦʨʝʥʢʦ ɼ. ʉ., ʘʩʧʽʨʘʥʪ, 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ  

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

 

ɸʅɸʃɯɿ ʆɹʄɯʅʅʀʍ ʇʈʆʎɽʉɯɺ ɺ ɻɯɹʈʀɼʅʀʍ ʉʀʉʊɽʄɸʍ ɽʃɽʂʊʈʆɾʀɺʃɽʅʅʗ 

ʅɸ ɹɸɿɯ ʅɽʊʈɸɼʀʎɯʁʅʀʍ ɼɾɽʈɽʃ ɽʃɽʂʊʈʆɽʅɽʈɻɯɰ 

 

ʅʘ ʜʘʥʠʡ ʯʘʩ ʚ ʩʚʽʪʦʚʽʡ ʝʥʝʨʛʝʪʠʮʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʪʘ 

ʘʚʪʦʥʦʤʥʠʭ ʩʠʩʪʝʤ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʜʞʝʨʝʣʘʭ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ʎʝ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʩʪʦʩʫʻʪʴʩʷ ʚʽʪʨʦʚʠʭ, ʩʦʥʷʯʥʠʭ, ʤʘʣʠʭ ʛʽʜʨʦʝʣʝʢʪʨʦʩʪʘʥʮʽʡ  ʽ 

ʪ.ʧ.[1]. ʇʨʠ ʨʦʙʦʪʽ ʙʫʜʴ-ʷʢʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʽʜʚʠʱʝʥʥʷʤ ʥʘʜʽʡʥʦʩʪʽ ʪʘ 

ʩʪʽʡʢʦʩʪʽ ʾʭ ʨʦʙʦʪʠ, ʟʤʝʥʰʝʥʥʷ ʚʪʨʘʪ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʧʨʠ ʧʝʨʝʜʘʯʽ, ʦʦʧʪʠʤʽʟʘʮʽʷ ʛʨʘʬʽʢʽʚ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʥʘ ʝʥʝʨʛʦʨʠʥʢʫ. ʇʨʦʙʣʝʤʠ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ 

ʨʦʙʦʪʠ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʜʞʝʨʝʣ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʱʦ ʟʘʟʚʠʯʘʡ ʚʠʢʣʠʢʘʥʽ ʾʭ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʶ 

ʧʨʠʨʦʜʥʠʤʠ ʯʠʥʥʠʢʘʤʠ (ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʚʽʪʨʫ, ʥʽʯʥʠʡ ʯʘʩ, ʟʘʩʫʭʘ ʽ ʪ.ʧ.), ʚʠʨʽʰʫʶʪʴ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʽʙʨʠʜʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ. ɸʣʝ ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʧʨʦʙʣʝʤʠ ʧʦʩʪʽʡʥʦʩʪʽ 

ʨʝʩʫʨʩʦʟʘʙʝʟʧʝʯʝʥʥʷ, ʚʠʥʠʢʘʻ ʥʦʚʘ, ʙʽʣʴʰ ʛʣʦʙʘʣʴʥʘ ʧʨʦʙʣʝʤʘ ï ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʩʫʤʽʩʥʦʩʪʽ 

ʨʽʟʥʦʪʠʧʥʠʭ ʝʣʝʢʪʨʦʛʝʥʝʨʫʶʯʠʭ ʫʩʪʘʥʦʚʦʢ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʙʤʽʥʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʜʦʟʚʦʣʷʻ ʦʜʥʦʟʥʘʯʥʦ ʚʽʜʦʙʨʘʟʠʪʠ ʦʙʤʽʥʥʽ ʧʨʦʮʝʩʠ, 

ʥʘʢʦʧʠʯʝʥʥʷ ʝʥʝʨʛʽʾ ʚ ʨʝʘʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʘʭ, ʝʥʝʨʛʦʦʙʤʽʥ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʨʽʟʥʦʡʤʝʥʥʠʭ 

ʛʘʨʤʦʥʽʢ ʩʪʨʫʤʫ ʪʘ ʥʘʧʨʫʛʠ ʚ ʧʝʨʝʪʠʥʽ ʢʦʣʘ, ʦʙʤʽʥʥʽ ʧʨʦʮʝʩʠ ʤʽʞ ʛʝʥʝʨʘʪʦʨʘʤʠ ʩʪʨʫʤʫ ʪʘ 

ʥʘʧʨʫʛʠ, ʦʮʽʥʠʪʠ ʦʙʤʽʥʥʽ ʧʨʦʮʝʩʠ ʫ ʧʝʨʝʭʽʜʥʠʭ ʨʝʞʠʤʘʭ ʪʘ ʩʧʽʚʩʪʘʚʠʪʠ ʦʙʤʽʥʥʽ ʧʨʦʮʝʩʽ ʫ 

ʨʽʟʥʠʭ ʧʝʨʝʪʠʥʘʭ ʢʦʣʘ,ʘ ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ ʦʮʽʥʶʚʘʪʠ ʚʟʘʻʤʥʠʡ ʚʧʣʠʚ ʝʣʝʤʝʥʪʽʚ ʢʦʣʘ, ʷʢʽ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʨʽʟʥʠʤ  ʛʘʨʤʦʥʽʯʥʠʤ ʩʢʣʘʜʦʤ ʥʘʧʨʫʛʠ όὸ ʪʘ ʩʪʨʫʤʫ Ὥὸ, ʩʪʽʡʢʽʩʪʴ ʨʝʞʠʤʽʚ 

ʨʦʙʦʪʠ ʟʘ ʨʘʭʫʥʦʢ ʚʚʝʜʝʥʥʷ ʛʨʘʥʠʯʥʠʭ ʟʥʘʯʝʥʴ ʚʝʣʠʯʠʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʨʘʭʦʚʫʚʘʪʠ ʟʥʘʯʝʥʥʷ 

ʢʫʪʽʚ ʩʪʨʫʤʫ ‪  ʪʘ ʥʘʧʨʫʛʠ ‪  (Ὧ ρ) ʜʣʷ ʚʠʱʠʭ ʛʘʨʤʦʥʽʢ, ʽ ʜʦʟʚʦʣʷʻ ʦʜʥʦʟʥʘʯʥʦ ʫʩʫʥʫʪʠ 
ʟʚʦʨʦʪʥʽ ʧʦʪʦʢʠ ʝʥʝʨʛʽʾ ʧʨʠ ʢʦʤʧʝʥʩʘʮʽʾ ʚʽʜʧʦʚʽʜʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʂʣʘʩʠʯʥʽ ʤʝʪʦʜʠ 

ʨʦʟʨʘʭʫʥʢʫ ʨʝʘʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʜʦʟʚʦʣʷʶʪʴ ʣʠʰʝ ʟʜʽʡʩʥʶʚʘʪʠ ʽʥʜʠʢʘʮʽʶ ʥʘʷʚʥʦʩʪʽ 

ʨʝʘʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʫ ʢʦʣʽ ʟ ʥʝʣʽʥʽʡʥʠʤ ʥʝʩʪʘʮʽʦʥʘʨʥʠʤ ʦʧʦʨʦʤ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʨʝʘʢʪʠʚʥʠʭ 

ʝʣʝʤʝʥʪʽʚ, ʚʠʢʦʥʫʶʪʴ ʚʽʜʦʙʨʘʞʝʥʥʷ ʛʝʥʝʨʘʮʽʾ ʨʝʘʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʚ ʢʦʣʘʭ ʟ ʢʣʶʯʦʚʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ ʪʘ ʛʘʨʤʦʥʽʯʥʠʭ ὴ̄ ὸ ʪʘ ʤʽʞ ʛʘʨʤʦʥʽʯʥʠʭ ὴ̍ ὸ̄ ʩʢʣʘʜʦʚʠʭ ʤʠʪʪʻʚʦʾ ʧʦʪʫʞʥʦʩʪʽ 

ὴὸ, ʘ ʪʘʢʦʞ ʟʜʽʡʩʥʶʚʘʪʠ ʚʟʘʻʤʦʢʦʤʧʝʥʩʘʮʽʾ ʨʝʘʢʪʠʚʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ ʨʽʟʥʠʭ ʛʘʨʤʦʥʽʢ 

(ʤʦʞʣʠʚʽʩʪʴ ʽʩʥʫʚʘʥʥʷ ʫʤʦʚʠ ʨʽʚʥʦʩʪʽ ʥʫʣʶ ʨʝʘʢʪʠʚʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠ Ὥ̑ὸ π) 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʦʙʤʽʥʥʠʭ ʧʨʦʮʝʩʽʚ ʨʽʚʝʥʴ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ, ʷʢʠʭ ʚʠʟʥʘʯʘʻ ʩʪʫʧʽʥʴ 

ʚʟʘʻʤʦʚʧʣʠʚʫ ʝʣʝʤʝʥʪʽʚ ʨʦʟʛʣʷʥʫʪʦ ʩʠʩʪʝʤʫ ʜʚʘ ʛʝʥʝʨʘʪʦʨʠ (ʨʠʩ. 1). ɼʘʥʝ ʜʦʩʣʽʜʞʝʥʥʷ 

ʜʦʟʚʦʣʠʣʦ ʚʠʷʚʠʪʠ ʪʘ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʚʟʘʻʤʥʽ ʧʝʨʝʪʦʢʠ ʝʥʝʨʛʽʾ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤʠ. 

ɺʠʚʯʠʪʠ ʨʝʞʠʤʠ ʨʽʟʥʦʪʠʧʥʠʭ ʛʝʥʝʨʘʪʦʨʽʚ ʧʨʠ ʛʝʥʝʨʘʮʽʾ ʪʘ ʥʘʢʦʧʠʯʝʥʽ ʝʥʝʨʛʽʾ. ɺʠʟʥʘʯʠʪʠ 

ʦʧʪʠʤʘʣʴʥʽ ʩʧʦʩʦʙʠ ʨʦʟʨʘʭʫʥʢʫ ʦʙʤʽʥʥʠʭ ʧʨʦʮʝʩʽʚ. 

 
ʈʠʩ 1. ʆʩʥʦʚʥʽ ʥʘʧʨʷʤʢʠ ʧʦʪʦʢʽʚ ʝʥʝʨʛʽʾ ʯʝʨʝʟ ʧʝʨʝʨʽʟʠ ʢʦʣʘ 

ɿʘʢʦʥ ʟʤʽʥʠ ʥʘʧʨʫʛʠ, ʱʦ ʩʪʚʦʨʶʚʘʪʠʤʝʪʴʩʷ ʤʽʞ ʪʦʯʢʘʤʠ ʧʝʨʝʪʠʥʫ ɸ-ɸ, ʪʘ ʩʪʨʫʤʫ, ʷʢʠʡ 

ʧʨʦʪʽʢʘʪʠʤʝ ʚ ʢʦʣʽ, ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʫ ʚʠʛʣʷʜʽ: 
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max max( ) sin( ), ( ) sin(3 ),u t U t i t I tw w j= = + 

ʜʝ max 1000U =  ɺ,max 10I =  ɸ ï ʚʽʜʧʦʚʽʜʥʦ ʘʤʧʣʽʪʫʜʠ ʥʘʧʨʫʛʠ ʪʘ ʩʪʨʫʤʫ, 
(3) / 2ij p=  ï 

ʢʫʪ ʟʩʫʚʫ ʬʘʟ ʤʽʞ ʥʘʧʨʫʛʦ ʪʘ ʩʪʨʫʤʦʤ. 

( ) 1000sin(314,16 ), ( ) 10sin(942,48 / 2).u t t i t t p= = +  

 
ʈʠʩ. 2 ɻʨʘʬʽʢʠ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʭʝʤʠ  ʈʠʩ.3 ɺʧʣʠʚ ʚʠʱʠʭ ʛʘʨʤʦʥʽʢ ʥʘ ʦʙʤʽʥʥʫ ʧʦʪʫʞʥʽʩʪʴ 

 

ɺʠʭʦʜʷʯʠ ʟ ʛʨʘʬʽʢʫ ʟʦʙʨʘʞʝʥʦʤʫ ʥʘ ʨʠʩ. 2, ʧʨʦʚʦʜʠʪʴʩʷ ʨʦʟʨʘʭʫʥʦʢ ʦʙʤʽʥʥʦʾ ʧʦʪʫʞʥʦʩʪʽ 

(ʨʠʩ. 3)[2,3]: 
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ʢʚʘʨ. 

ɺʠʩʥʦʚʦʢ.  

ʗʢ ʚʠʜʥʦ ʟ ʧʨʦʚʝʜʝʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʟʘʣʝʞʥʦʩʪʽ ʦʙʤʽʥʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʚʽʜ ʟʩʫʚʫ ʬʘʟ ʤʽʞ 

ʩʪʨʫʤʦʤ ʽ ʥʘʧʨʫʛʦʶ ï ʚʧʣʠʚ ʨʽʟʥʠʭ ʚʠʱʠʭ ʛʘʨʤʦʥʽʢ ʚʠʢʣʠʢʘʻ ʨʽʟʥʽ ʚʽʜʭʠʣʝʥʥʷ ʦʙʤʽʥʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ. ʇʨʠ ʜʽʾ ʟʘʚʘʜ ʫ ʚʠʛʣʷʜʽ ʦʩʥʦʚʥʦʾ ʪʘ ʪʨʝʪʴʦʾ ʛʘʨʤʦʥʽʢ ï ʦʙʤʽʥʥʘ ʧʦʪʫʞʥʽʩʪʴ ʥʘ 

ʧʝʨʽʦʜʽ ʚʽʜ / 2p-  ʜʦ / 2p  ʟʤʽʥʶʻ ʩʚʽʡ ʟʥʘʢ, ʘ ʧʨʠ ʜʽʾ ʟʘʚʘʜ ʚʠʢʣʠʢʘʥʠʭ ʛʘʨʤʦʥʽʢʘʤʠ ʧôʷʪʦʾ ʪʘ 

ʚʠʱʠʭ ʦʙʤʽʥʥʘ ʧʦʪʫʞʥʽʩʪʴ ʥʝ ʟʤʽʥʶʻ ʟʥʘʢ. 

 
ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 

1. ʇʨʘʭʦʚʥʠʢ ɸ. ɺ. ʄʘʣʘʷ ʵʥʝʨʛʝʪʠʢʘ: ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʛʝʥʝʨʘʮʠʷ ʚ ʩʠʩʪʝʤʘʭ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ / ɸ. ɺ. ʇʨʘʭʦʚʥʠʢ. ï 

ʂʠʾʚ: ʆʩʚʽʪʘ ʋʢʨʘʾʥʠ, 2007. ï 462 ʩ. 

2 ɾʫʡʢʦʚ ɺ.ʗ. ɽʥʝʨʛʝʪʠʯʥʽ ʧʨʦʮʝʩʠ ʚ ʝʣʝʢʪʠʯʥʠʭ ʢʦʣʘʭ ʟ ʢʣʶʯʦʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ / ɺ.ʗ. ɾʫʡʢʦʚ, 

ʉ.ʇ.ɼʝʥʠʩʶʢ. ï ʂʠʾʚ: ʊɽʂʉʊ, 2010. ï 264 ʩ. ï (ʊɽʂʉʊ). 

3. ɾʘʨʢʦʚ ʌ. ʇ. ʆʙ ʦʜʥʦʤ ʩʧʦʩʦʙʝ ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ / ʌ. ʇ. ɾʘʨʢʦʚ. // ʀʟʚ. ɸʅ ʉʉʉʈ 
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ɼʦʮʝʥʢʦ ʉ. ɯ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʽʤʝʥʽ ʇʝʪʨʘ 

ɺʘʩʠʣʝʥʢʘ 

  
ʄɽʊʆɼʆʃʆɻɯʗ ʄʆɼɽʃʖɺɸʅʅʗ ɿʅɸʅʅʗ ʆʈɯɭʅʊʆɺɸʅʆɰ ʉʀʉʊɽʄʀ 

ʇɯɼʊʈʀʄʂʀ ʇʈʀʁʅʗʊʊʗ ʈɯʐɽʅʔ ɼʃʗ ɼɯɸʃʆɻʆɺʆɻʆ 

 ʋʇʈɸɺʃɯʅʅʗ ɽʅɽʈɻʆɽʌɽʂʊʀɺʅɯʉʊʖ 

 
ɺ ʨʦʙʦʪʽ [1] ʥʘʤʠ ʚʠʢʦʥʘʥʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʤʝʪʦʜʫ ʜʽʘʣʦʛʦʚʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʶ.  ʅʘ ʦʩʥʦʚʽ ʮʴʦʛʦ ʥʘʤʠ ʧʨʦʧʦʥʫʻʪʴʩʷ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʤʦʜʝʣʽ ʜʽʷʣʴʥʦʩʪʽ  

ʧʦ   ʟʘʙʝʟʧʝʯʝʥʥʶ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʚ ʷʢʦʩʪʽ ʦʩʥʦʚʠ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʤʦʜʝʣʴ ʨʽʰʘʶʯʦʾ ʩʠʩʪʝʤʠ ʜʽʘʣʦʛʦʚʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʜʣʷ ʰʘʨʫ ʫʧʨʘʚʣʽʥʥʷ  (ʨʠʩ. 1).  

 

 
ʈʠʩʫʥʦʢ 1 ï ʄʦʜʝʣʴ ʨʽʰʘʶʯʦʾ ʩʠʩʪʝʤʠ ʜʽʘʣʦʛʦʚʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʜʣʷ ʰʘʨʫ ʫʧʨʘʚʣʽʥʥʷ   

 

ʋʧʨʘʚʣʷʶʯʫ ʤʦʜʝʣʴ ʚʠʪʨʘʪ ʨʝʩʫʨʩʽʚ (ʜʠʚ. ʨʠʩ. 1) ʥʘʤʠ ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʘʤʽʥʠʪʠ ʥʘ  ʤʦʜʝʣʴ 

ʘʨʭʽʪʝʢʪʫʨʠ ʟʥʘʥʴ ʜʣʷ ʬʘʢʪʦʨʥʦʛʦ ʨʝʩʫʨʩʥʦ-ʧʨʦʮʝʩʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʨʦʝʢʪʫ ʜʽʷʣʴʥʦʩʪʽ ʧʦ 

ʟʘʙʝʟʧʝʯʝʥʥʶ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʇɽʈ (ʤʦʜʝʣʽ ʘʨʭʽʪʝʢʪʫʨʠ ʟʥʘʥʴ). 

ʇʨʠʡʥʷʪʝ ʥʘ ʨʠʩʫʥʢʫ 1  ʛʨʫʧʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʧʦʣʝʛʰʫʻ ʚʠʟʥʘʯʝʥʥʷ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ, ʧʦʢʣʘʜʝʥʠʭ ʥʘ ʩʠʩʪʝʤʫ, ʘ ʩʘʤʝ: 

- ʘʥʘʣʽʟ ʝʢʦʥʦʤʽʯʥʦʾ ʩʠʪʫʘʮʽʾ; 

- ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʧʨʦʮʝʩʽʚ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʜʘʥʦʤʫ ʨʽʚʥʽ ʫʧʨʘʚʣʽʥʥʷ; 

- ʬʦʨʤʫʚʘʥʥʷ ʨʽʰʝʥʥʷ; 

- ʨʦʟʨʘʭʫʥʦʢ ʫʧʨʘʚʣʷʶʯʠʭ ʧʘʨʘʤʝʪʨʽʚ; 

- ʨʝʘʣʽʟʘʮʽʷ ʝʥʝʨʛʦʪʝʭʥʦʣʦʛʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; 

- ʚʠʤʽʨʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʽʚ (ʦʙʣʽʢ ʪʘ ʢʦʥʪʨʦʣʴ); 

- ʚʠʟʥʘʯʝʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ.  



ɯɯɯ ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ ʪʘ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  

çɽʥʝʨʛʝʪʠʯʥʠʡ ʤʝʥʝʜʞʤʝʥʪ: ʩʪʘʥ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ï PEMSô16è  
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ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʥʘʤʠ ʤʦʜʝʣʴ ʮʽʣʽʩʥʦʾ ʜʽʘʣʝʢʪʠʯʥʦ ʦʨʛʘʥʽʟʦʚʘʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʧʽʜʧʨʠʻʤʩʪʚʘ, ʷʢ ʜʽʘʣʝʢʪʠʯʥʦ ʦʨʛʘʥʽʟʦʚʘʥʦʛʦ ʮʽʣʦʛʦ, ʧʝʨʝʜʙʘʯʘʻ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ: 

- ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʝʢʪʫ ʤʘʡʙʫʪʥʴʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʜʽʷʣʴʥʦʩʪʽ; 

- ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʧʨʦ ʡʦʛʦ ʜʦʩʷʛʥʝʥʥʷ; 

- ʜʽʷʣʴʥʽʩʪʴ ʧʦ ʜʦʩʷʛʥʝʥʥʶ ʟʘʧʨʦʛʨʘʤʦʚʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ; 

- ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʦʪʨʠʤʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʡʦʛʦ ʧʨʦʝʢʪʫ. 

ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʤʦʜʝʣʴ ʨʽʰʘʶʯʦʾ ʩʠʩʪʝʤʠ ʜʽʘʣʦʛʦʚʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʜʣʷ ʰʘʨʫ ʟʘʜʘʯ 

ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʦʤ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʦʩʢʽʣʴʢʠ ʜʦ ʾʾ ʩʢʣʘʜʫ ʫ ʷʚʥʽʡ ʬʦʨʤʽ 

ʚʢʣʶʯʝʥʽ ʝʣʝʤʝʥʪʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʦʪʨʠʤʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʽ ʩʬʦʨʤʦʚʘʥʠʭ 

ʫʧʨʘʚʣʷʶʯʠʭ ʜʽʡ (ʙʣʦʢ ʚʠʟʥʘʯʝʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ), ʚʦʥʘ ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ 

ʤʝʭʘʥʽʟʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʦʪʨʠʤʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʡʦʛʦ ʧʨʦʝʢʪʫ.  

ɺ ʤʦʜʝʣʽ ʩʠʩʪʝʤʠ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ ʟʘ ɼʉʊʋ ISO 50001:2001 ʦʨʛʘʥʽʟʘʮʽʡʥʦ-

ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʯʘʩʪʠʥʘ ʩʠʩʪʝʤʠ ʟʘʩʥʦʚʘʥʘ ʥʘ ʢʣʘʩʠʯʥʦʤʫ ʮʠʢʣʽ ʤʝʥʝʜʞʤʝʥʪʫ (ɼʝʤʽʥʛʘ - 

ʐʫʭʘʨʪʘ) ʽ ʧʨʠʧʫʩʢʘʻ ʧʦʩʣʽʜʦʚʥʫ ʨʝʘʣʽʟʘʮʽʶ ʥʘʩʪʫʧʥʠʭ ʬʫʥʢʮʽʡ: ʧʣʘʥʫʚʘʥʥʷ; ʦʙʣʽʢ; 

ʚʥʫʪʨʽʰʥʽʡ ʘʫʜʠʪ; ʢʦʥʪʨʦʣʴ; ʥʦʨʤʫʚʘʥʥʷ; ʘʥʘʣʽʟ; ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ;ʢʦʨʠʛʫʚʘʣʴʥʽ ʜʽʾ. 

ɿʛʽʜʥʦ ʜʘʥʦʾ ʤʦʜʝʣʽ, ʦʨʛʘʥʽʟʘʮʽʡʥʘ  ʜʽʷʣʴʥʽʩʪʴ ʟ ʬʦʨʤʫʚʘʥʥʷ ʧʦʣʽʪʠʢʠ,  ʧʨʦʛʨʘʤʠ 

ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʪʘ ʝʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪʫ ʚʠʢʣʶʯʝʥʘ ʟʽ ʩʢʣʘʜʫ ʧʨʦʮʝʩʽʚ, ʱʦ ʨʝʘʣʽʟʫʶʪʴʩʷ ʚ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʉɽʄ. ʆʪʞʝ, ʟʘʚʜʘʥʥʷ ʨʝʘʣʽʟʘʮʽʾ ʮʠʢʣʫ ʤʝʥʝʜʞʤʝʥʪʫ ʚ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʤʫ ʨʝʞʠʤʽ ʟʘ ɻʆʉʊ 24.104-85 ʧʦʢʣʘʜʘʶʪʴʩʷ ʥʘ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʫ 

ʯʘʩʪʠʥʫ ʉɽʄ. 

ʋ ʪʦʡ ʞʝ ʯʘʩ, ʜʽʷʣʴʥʽʩʪʴ ʟ ʬʦʨʤʫʚʘʥʥʷ ʧʦʣʽʪʠʢʠ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ, ʧʨʦʛʨʘʤʠ 

ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʪʘ ʧʨʦʛʨʘʤʠ ʝʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪʫ ʚʠʟʥʘʯʘʻ ʤʝʪʦʜ ʬʦʨʤʫʚʘʥʥʷ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʉɽʄ. ʊʦʤʫ, ʮʽ ʬʦʨʤʠ ʜʽʷʣʴʥʦʩʪʽ ʪʘʢʦʞ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʢʣʶʯʝʥʽ ʜʦ 

ʩʢʣʘʜʫ ʬʦʨʤ ʜʽʷʣʴʥʦʩʪʽ, ʷʢʽ ʨʝʘʣʽʟʦʚʫʶʪʴʩʷ ʚ ʨʝʞʠʤʽ ʜʽʘʣʦʛʫ ʚ ʉɽʄ. ɿʚʽʜʩʠ ʚʠʧʣʠʚʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʽʥʪʝʛʨʘʮʽʾ ʉɽʄ ʜʦ ʩʢʣʘʜʫ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʮʪʚʦʤ 

(ɸʉʋ ɺ) ʫ ʬʦʨʤʽ ʤʦʜʝʣʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʽ ʚʠʜʽʣʝʥʥʷ ʜʚʦʭ 

ʨʽʚʥʽʚ ʾʾ ʦʨʛʘʥʽʟʘʮʽʾ, ʘ ʩʘʤʝ: 

- ʥʘ ʨʽʚʥʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ (ɸʉʋ ʊʇ); 

- ʥʘ ʨʽʚʥʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʘʩʧʝʢʪʘʤʠ ʝʥʝʨʛʝʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ (ɸʉʋ 

ɺ). 

ɼʣʷ ʜʨʫʛʦʛʦ ʨʽʚʥʷ ʤʦʜʝʣʽ ʨʦʟʨʦʙʣʝʥʘ  ʤʦʜʝʣʴ ʘʨʭʽʪʝʢʪʫʨʠ ʟʥʘʥʴ ʜʣʷ ʬʘʢʪʦʨʥʦʛʦ ʨʝʩʫʨʩʥʦ-

ʧʨʦʮʝʩʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʟ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ. ʉʘʤʝ ʮʷ ʤʦʜʝʣʴ ʻ ʫʧʨʘʚʣʷʶʯʦʶ ʜʣʷ ʤʦʜʝʣʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʮʽʻʾ 

ʜʽʷʣʴʥʦʩʪʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʝʘʣʽʟʘʮʽʷ ʜʽʷʣʴʥʦʩʪʽ  ʧʦ   ʟʘʙʝʟʧʝʯʝʥʥʶ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚʘ ʤʦʞʣʠʚʘ ʟʘ ʫʤʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʜʚʦʭ ʚʠʟʥʘʯʝʥʠʭ ʤʦʜʝʣʝʡ. ʎʽ 

ʤʦʜʝʣʽ ʧʦʚôʷʟʘʥʽ ʧʦʤʽʞ ʩʦʙʦʶ ʜʽʘʣʝʢʪʠʯʥʦʶ ʻʜʥʽʩʪʶ ʢʘʪʝʛʦʨʽʡ çʟʘʛʘʣʴʥʝè ʪʘ çʦʜʠʥʠʯʥʝè. 

çɿʘʛʘʣʴʥʦʶè ʻ ʤʦʜʝʣʴ ʘʨʭʽʪʝʢʪʫʨʠ ʟʥʘʥʴ ʜʣʷ  ʧʨʦʮʝʩʥʦ-ʨʝʩʫʨʩʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ, 

ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʻ ʧʨʦʜʫʢʪʦʤ ʨʦʟʫʤʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʘ çʦʜʠʥʠʯʥʦʶè ʻ ʤʦʜʝʣʴ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʬʦʨʤʫʻʪʴʩʷ ʷʢ ʢʦʥʢʨʝʪʥʘ ʪʝʭʥʽʯʥʘ ʩʠʩʪʝʤʘ.  
ɺʠʩʥʦʚʦʢ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ  ʤʝʪʦʜʦʣʦʛʽʶ ʤʦʜʝʣʶʚʘʥʥʷ ʟʥʘʥʥʷ ʦʨʽʻʥʪʦʚʘʥʦʾ ʩʠʩʪʝʤʠ 

ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʜʣʷ ʜʽʘʣʦʛʦʚʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ. 
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ɼʫʜʥʽʢʦʚ ʉ. ʄ., ʢ.ʪ.ʥ, ʜʦʮʝʥʪ,  

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʽʤ. ʇ. ɺʘʩʠʣʝʥʢʘ 

 

ʆɹɻʈʋʅʊʋɺɸʅʅʗ ʐʃʗʍɯɺ ʆʇʊʀʄɯɿɸʎɯɰ ʂʆʄʇʆʅɽʅʊɯɺ ʂʆʄɹɯʅʆɺɸʅʆɰ 

ʉʀʉʊɽʄʀ ɽʅɽʈɻʆʇʆʉʊɸʏɸʅʅʗ ɿ ɸʃʔʊɽʈʅɸʊʀɺʅʀʄʀ ɼɾɽʈɽʃɸʄʀ 

 

ʂʦʤʙʽʥʦʚʘʥʘ ʩʠʩʪʝʤʘ ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ (ʂʉɽʇ) ʩʧʦʞʠʚʘʯʽʚ ɸʇʂ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ 

ʥʝʟʘʣʝʞʥʠʭ ʩʠʩʪʝʤ: ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʾ ʽ ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ ʥʘ ʙʘʟʽ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʪʘ ʽʥʰʠʭ ʜʞʝʨʝʣ. 

ʉʧʦʞʠʚʘʯ ʧʨʠ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚʘʭ ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ ʙʫʜʝ ʧʽʜʢʣʶʯʘʪʠʩʴ ʜʦ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ 

ʜʞʝʨʝʣ ʪʽʣʴʢʠ ʚ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʚʘʨʪʽʩʪʴ ʝʥʝʨʛʽʾ ʙʫʜʝ ʥʠʞʯʦʶ ʯʠʤ ʚʽʜ ʜʞʝʨʝʣ 

ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ. ʉʪʚʦʨʝʥʥʷ ʫʤʦʚ, ʧʨʠ ʷʢʠʭ ʩʧʦʞʠʚʘʯʫ ʙʫʜʝ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʦ 

ʧʽʜʢʣʶʯʘʪʠʩʴ ʜʦ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ (ɸɼɽ) ï ʻ ʘʢʪʫʘʣʴʥʦʶ ʟʘʜʘʯʝʶ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʚ [1] ʧʽʜʭʽʜ ʜʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʝʥʝʨʛʦʝʢʦʥʦʤʽʯʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʚʘʨʽʘʥʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ɸɼɽ ʩʧʦʞʠʚʘʯʘʤʠ ɸʇʂ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʤʥʦʞʠʥʫ ʚʘʨʽʘʥʪʥʠʭ 

ʨʽʰʝʥʴ ʪʘ ʦʙˇʨʫʥʪʫʚʘʪʠ ʤʝʞʫ ʜʦʧʫʩʪʠʤʠʭ ʟʘʪʨʘʪ ʥʘ ʧʦʙʫʜʦʚʫ ʽ ʝʢʩʧʣʫʘʪʘʮʽʶ ʂʉɽʇ ʚʞʝ ʥʘ 

ʧʝʨʰʠʭ ʝʪʘʧʘʭ ʧʨʦʚʝʜʝʥʥʷ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ.  

ʆʩʥʦʚʥʽ ʥʘʧʨʷʤʢʠ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ [2], ʚʠʟʥʘʯʘʶʪʴʩʷ ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʨʝʘʣʽʟʘʮʽʾ ʥʘʩʪʫʧʥʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ ʦʪʨʠʤʘʥʥʷ ʩʠʥʝʨʛʝʪʠʯʥʦʛʦ ʝʬʝʢʪʫ: 

a) ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ: ʧʨʦʚʝʜʝʥʥʷ ʝʥʝʨʛʦʘʫʜʠʪʫ, ʘʥʘʣʽʟ ʩʪʚʦʨʝʥʦʛʦ 

ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʙʘʣʘʥʩʫ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʚʠʜʽʚ ʽ ʦʙʩʷʛʽʚ ʚʠʨʦʙʣʝʥʦʾ ʝʥʝʨʛʽʾ, ʚʪʨʘʪ ʪʘ ʚʠʪʨʘʪ ʥʘ 

ʢʦʞʥʦʤʫ ʝʪʘʧʽ ʾʾ ʧʝʨʝʪʚʦʨʝʥʥʷ, ʫʟʛʦʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʩʧʦʞʠʚʘʥʥʷ 

ʝʥʝʨʛʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʛʦʪʦʚʥʦʩʪʽ ʩʧʦʞʠʚʘʯʘ ʜʦ ʧʨʠʡʥʷʪʪʷ ʝʥʝʨʛʽʾ ʚʽʜ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ 

ʥʘ ʤʦʤʝʥʪ ʾʾ ʧʦʷʚʠ;  

b) ʪʝʭʥʽʯʥʠʭ: ʨʦʟʨʦʙʢʘ ʥʦʚʠʭ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʫʩʪʘʥʦʚʦʢ ʪʘ 
ʧʨʠʩʪʨʦʾʚ ʧʦ ʧʝʨʝʪʚʦʨʝʥʥʶ ʝʥʝʨʛʽʾ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʚ ʥʘʧʨʷʤʢʫ ʟʤʝʥʰʝʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ 

ʾʭ ʚʠʨʦʙʥʠʮʪʚʘ. 

ɿʘʜʘʯʽ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʻ ʦʧʪʠʤʽʟʘʮʽʡʥʽ ʟʘʜʘʯʽ, ʜʦ ʷʢʠʭ ʦʙʤʝʞʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʫ ʚʠʛʣʷʜʽ ʨʽʚʥʦʩʪʽ ʘʙʦ ʥʝʨʽʚʥʦʩʪʽ ʽ ʮʽʣʴʦʚʘ ʬʫʥʢʮʽʷ ʣʽʥʽʡʥʘ [3].  

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ ʧʨʠʡʤʝʤʦ ʩʠʩʪʝʤʫ ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ ʚʽʜ ɸɼɽ ʷʢ 

ʘʚʪʦʥʦʤʥʫ ʥʝʟʘʣʝʞʥʫ ʩʠʩʪʝʤʫ, ʘʣʝ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʞʝʨʝʣ 

ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ (ʎʉ). ʇʨʠ ʮʴʦʤʫ ʧʦʚʠʥʥʽ ʚʠʢʦʥʫʚʘʪʠʩʷ ʫʤʦʚʠ ʥʝʨʽʚʥʦʩʪʽ: 

 

ɿʎʉ Ò ɿʄʉ,      (1) 

 

ʜʝ ɿʎʉ ï ʟʘʪʨʘʪʠ ʥʘ ʦʪʨʠʤʘʥʥʷ ʝʥʝʨʛʦʥʦʩʽʾʚ ʚʽʜ ʎʉ, ʛʨʥ;  

ɿʄʉ - ʟʘʪʨʘʪʠ ʥʘ ʦʪʨʠʤʘʥʥʷ ʝʥʝʨʛʦʥʦʩʽʾʚ ʚʽʜ ʤʽʩʮʝʚʦʾ ʩʠʩʪʝʤʠ ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ (ʄʉɽʇ) 

ʥʘ ʙʘʟʽ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ, ʛʨʥ. 

ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʱʦʜʦ ʚʠʨʽʰʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʭʦʜʽʚ ʥʝʦʙʭʽʜʥʦ 

ʚʠʢʦʥʘʪʠ ʟʙʽʨ ʚʝʣʠʢʠʭ ʤʘʩʠʚʽʚ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʾʭ ʦʙʨʦʙʢʫ ʟ ʨʽʰʝʥʥʷʤ ʦʧʪʠʤʽʟʘʮʽʡʥʠʭ ʟʘʜʘʯ. ɼʣʷ 

ʜʝʪʝʨʤʽʥʦʚʘʥʦʾ ʧʦʩʪʘʥʦʚʢʠ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ï ʻ ʟʘʜʘʯʘ ʤʽʥʽʤʽʟʘʮʽʾ ʨʽʯʥʦʾ ʬʫʥʢʮʽʾ ʟʘʪʨʘʪ (ɿ) ʥʘ 

ʧʦʙʫʜʦʚʫ ʽ ʝʢʩʧʣʫʘʪʘʮʽʶ ʄʉɽʇ: 

 

˔ ὣВ ὥὼ  O άὭὲȟ     (2) 

 

ʜʝ Y ij ï ʝʥʝʨʛʝʪʠʯʥʠʡ ʝʢʚʽʚʘʣʝʥʪ ʽ-ʛʦ ʜʞʝʨʝʣʘ: ʜʣʷ ɹɻʋ ï ʢɺʪĿʛʦʜ/ʤ3, ɻɽʋ, ɺɽʉ ï 

ʢɺʪĿʛʦʜ/ʤ2;  

ʘij ï ʧʠʪʦʤʘ ʚʘʨʪʽʩʪʴ ʚʠʨʦʙʣʝʥʦʛʦ ʪʘ ʨʝʘʣʽʟʦʚʘʥʦʛʦ j ïʛʦ ʚʠʜʫ ʝʥʝʨʛʽʾ ʚʽʜ ʽ-ʛʦ ʜʞʝʨʝʣʘ, 

ʛʨʥ/ʢɺʪĿʛʦʜ; 



ɯɯɯ ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ ʪʘ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  

çɽʥʝʨʛʝʪʠʯʥʠʡ ʤʝʥʝʜʞʤʝʥʪ: ʩʪʘʥ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ï PEMSô16è  
çɯʅʅʆɺɸʎɯʁʅɯ ʄɽʊʆɼʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ ʇɯɼɺʀʑɽʅʅʗ ɽʅɽʈɻʆɽʌɽʂʊʀɺʅʆʉʊɯè 
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ʭij ï ʛʝʦʤʝʪʨʠʯʥʽ ʨʦʟʤʽʨʠ ʽ-ʛʦ ʜʞʝʨʝʣʘ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʦʙʩʷʛʽʚ j ïʛʦ ʚʠʜʫ ʝʥʝʨʛʽʾ ʚʽʜʧʦʚʽʜʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ, ʤ3, ʤ2. 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʤʦʜʝʣʽ ʥʝʦʙʭʽʜʥʦ ʦʙʤʝʞʠʪʠ ʤʘʩʠʚʠ ʚʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

1. ɿʘʛʘʣʴʥʽ ʦʙʩʷʛʠ ʚʠʨʦʙʣʝʥʦʾ j-ʛʦ ʚʠʜʫ ʝʥʝʨʛʽʾ ɽ ʚʽʜ ʢʽʣʴʢʦʩʪʽ M ʜʞʝʨʝʣ ʧʦʚʠʥʥʽ 

ʚʽʜʧʦʚʽʜʘʪʠ ʟʘʛʘʣʴʥʠʤ ʦʙʩʷʛʘʤ, ʷʢʽ ʥʝʦʙʭʽʜʥʽ ʩʧʦʞʠʚʘʯʘʤ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ: 

 

Ὁ ὣὯ̃ Ὧ̎ ὼ ȟὮ ρȟȣȟὔȟ     (3) 

 

ʜʝ kʚij ï ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻ ʚʝʣʠʯʠʥʫ ʟʘʛʘʣʴʥʠʭ ʚʪʨʘʪ ʦʙʩʷʛʽʚ j-ʛʦ ʚʠʜʫ ʝʥʝʨʛʽʾ 

ʚʽʜ -̔ʛʦ ʜʞʝʨʝʣʘ ʧʨʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʚʽʜ ʜʞʝʨʝʣʘ ʜʦ ʩʧʦʞʠʚʘʯʘ; 

kʥij ï ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻ ʥʝʟʙʽʛʘʥʥʷ ʛʨʘʬʽʢʽʚ ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʧʦʞʠʚʘʯʘ ʟ 

ʥʘʷʚʥʽʩʪʶ ʦʙʩʷʛʽʚ j-ʛʦ ʚʠʜʫ ʝʥʝʨʛʽʾ ʚʽʜ -̔ʛʦ ʜʞʝʨʝʣʘ. 

2. ʈʦʟʨʘʭʫʥʢʦʚʽ ʤʘʢʩʠʤʘʣʴʥʽ ʦʙʩʷʛʠ j ï ʪʦʛʦ ʚʠʜʫ ʝʥʝʨʛʽʾ, ʷʢʽ ʦʯʽʢʫʶʪʴʩʷ n ï ʠʤ 

ʩʧʦʞʠʚʘʯʝʤ ʚʽʜ -̔ʛʦ ʜʞʝʨʝʣʘ ɽʪʘʭʽn ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʽʡ ʟʘʛʘʣʴʥʽʡ ʧʦʪʫʞʥʦʩʪʽ ʈij ʟʘ ʪʝʨʤʽʥ ʯʘʩʫ t: 

 

Ὁ ὖ Ͻὸ ȟὭ ρȟȣȟὓȟ    (4) 

 

ʜʝ din ï ʢʦʝʬʽʮʽʻʥʪ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ, ʚʝʣʠʯʠʥʘ ʷʢʦʛʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʙʩʷʛʽʚ ʝʥʝʨʛʽʾ ʷʢʽ 

ʦʪʨʠʤʫʻ n-ʠʡ ʩʧʦʞʠʚʘʯ ʚʽʜ ʽ ï ʛʦ ʜʞʝʨʝʣʘ ʚʽʜʧʦʚʽʜʥʦʾ ʧʦʪʫʞʥʦʩʪʽ, di Ó 1, 

 

Ὠ
 

,        (5) 

 

ʜʝ Pijn ï ʧʦʪʫʞʥʽʩʪʴ n-ʛʦ ʩʧʦʞʠʚʘʯʘ, ʷʢʠʡ ʞʠʚʠʪʴʩʷ ʚʽʜ ʽ ï ʛʦ ʜʞʝʨʝʣʘ j ï ʪʠʤ ʚʠʜʦʤ 

ʝʥʝʨʛʽʾ. 

3. ɺʩʽ ʟʥʘʯʝʥʥʷ ʭij ʧʦʚʠʥʥʽ ʙʫʪʠ ʙʽʣʴʰʝ ʥʫʣʷ: 

 

ʭij Ó 0, ʜʣʷ ʽ = 1, é, ʄ, j = 1, é,N      (6) 

 

ʇʨʝʜʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʤʘʻ ʜʝʷʢʽ ʩʢʣʘʜʥʦʱʽ, ʦʩʢʽʣʴʢʠ ʟʥʘʯʝʥʥʷ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ ʤʘʶʪʴ ʧʝʚʥʽ 

ʨʦʟʙʽʞʥʦʩʪʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, ʮʽʥʦʫʪʚʦʨʝʥʴ ʥʘ ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʫ, ʤʦʞʣʠʚʦʩʪʽ 

ʩʝʨʽʡʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʜʝʷʢʠʭ ʧʨʠʩʪʨʦʾʚ ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʽ ʪʘʢʝ ʽʥʰʝ. ɹʫʜʴ ʷʢʽ ʟʤʽʥʠ 

ʚʠʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʫʤʦʚ ʟʘʜʘʯ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ 

ʤʦʞʝ ʧʦʤʽʥʷʪʠ ʦʪʨʠʤʘʥʝ ʦʧʪʠʤʘʣʴʥʝ ʚʠʨʽʰʝʥʥʷ. ɼʣʷ ʫʩʧʽʰʥʦʛʦ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʱʦʜʦ 

ʩʪʚʦʨʝʥʥʷ ʂʉɽʇ ʥʝʦʙʭʽʜʥʦ ʥʘ ʧʝʨʰʠʭ ʝʪʘʧʘʭ ʧʨʦʝʢʪʫʚʘʥʥʷ ʚʠʢʦʥʘʪʠ ʦʮʽʥʢʫ ʦʧʪʠʤʘʣʴʥʠʭ ʾʾ 

ʧʘʨʘʤʝʪʨʽʚ. 

ɺʠʩʥʦʚʦʢ. ʈʦʟʨʦʙʣʝʥʘ ʮʽʣʴʦʚʘ ʬʫʥʢʮʽʷ ʱʦʜʦ ʦʧʪʠʤʽʟʘʮʽʾ ʢʦʤʧʦʥʝʥʪʽʚ ʂʉɽʇ ʚ ʥʘʧʨʷʤʢʫ 

ʤʽʥʽʤʽʟʘʮʽʾ ʜʦʧʫʩʪʠʤʠʭ ʟʘʪʨʘʪ ʥʘ ʧʦʙʫʜʦʚʫ ʽ ʝʢʩʧʣʫʘʪʘʮʽʶ ʂʉɽʇ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ 

ʧʦʩʪʘʚʣʝʥʦʾ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ ʩʪʚʦʨʷʪʴ ʫʤʦʚʠ ʱʦʜʦ ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʥʘ ʩʪʘʜʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʦʧʪʠʤʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʧʨʠʩʪʨʦʾʚ ʄʉɽʇ ʪʘ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʥʠʤʠ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʤʽʥʽʤʽʟʘʮʽʾ 

ʟʘʪʨʘʪ ʥʘ ʚʠʨʦʙʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʦʙʩʷʛʽʚ ʝʥʝʨʛʽʾ. 
ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 

1. ɼʫʜʥʽʢʦʚ ʉ. ʄ. ʄʝʪʦʜʠ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʦʤʙʽʥʦʚʘʥʠʭ ʩʠʩʪʝʤ ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ 
ʩʧʦʞʠʚʘʯʽʚ ɸʇʂ: ʜʠʩ. é ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ: 05.14.01 / ɼʫʜʥʽʢʦʚ ʉʝʨʛʽʡ ʄʠʢʦʣʘʡʦʚʠʯ. ï ʂ., 2011 - 278 ʩ. 

2. ʅʝʪʨʘʜʠʮʽʡʥʽ ʪʘ ʧʦʥʦʚʣʶʚʘʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ: ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ / [ʉʦʣʦʚʝʡ ʆ. ɯ., ʃʝʛʘ ʖ. ɻ., ʈʦʟʝʥ ɺ. ʇ., ʪʘ ʽʥ.]; 

ʧʽʜ ʨʝʜ. ʆ. ɯ. ʉʦʣʦʚôʷ. ï ʏʝʨʢʘʩʠ: ʏɼʊʋ, 2007. ï 483 ʩ. 

3. ɼʘʥʮʠʛ ɼʞ. ʃʠʥʝʡʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʠ ʦʙʦʙʱʝʥʠʷ. ʇʝʨ. ʩ ʘʥʛʣ. ï ʄ.: ʇʨʦʛʨʝʩʩ, 1966. ï 598 ʩ. 
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ʂʦʚʘʣʢʦ ʆ. ʄ., ʢ.ʝ.ʥ., ʜʦʮʝʥʪ, ɭʚʪʫʭʦʚʘ ʊ.ʆ. ʟʜʦʙʫʚʘʯ, 

ʄʽʞʥʘʨʦʜʥʠʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʘʢʘʜʝʤʽʢʘ ʖʨʽʷ ɹʫʛʘʷ 

ʉʊʈʋʂʊʋʈʀɿɸʎɯʗ ɹɸʃɸʅʉʆɺʆ-ʆʇʊʀʄɯɿɸʎɯʁʅʆɰ ʄʆɼɽʃɯ ʇɯɼɺʀʑɽʅʅʗ 

ɽʌɽʂʊʀɺʅʆʉʊɯ ʌʋʅʂʎɯʆʅʋɺɸʅʅʗ ʉʀʉʊɽʄʀ ʂʆʄʋʅɸʃʔʅʆɰ 

ʊɽʇʃʆɽʅɽʈɻɽʊʀʂʀ 
 

ʂʦʤʫʥʘʣʴʥʘ ʪʝʧʣʦʝʥʝʨʛʝʪʠʢʘ (ʂʊɽ) ʻ ʦʜʥʽʻʶ ʟ ʚʠʟʥʘʯʘʣʴʥʠʭ ʩʢʣʘʜʦʚʠʭ ʧʘʣʠʚʥʦ-

ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʢʨʘʾʥʠ, ʱʦ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ, ʦʙôʻʜʥʘʥʽ 

ʚ ʨʝʛʽʦʥʘʣʴʥʽ ʩʠʩʪʝʤʠ, ʜʽʷʣʴʥʽʩʪʴ ʷʢʠʭ ʨʝʛʫʣʶʻʪʴʩʷ ʜʝʨʞʘʚʥʠʤʠ ʪʘ ʤʽʩʮʝʚʠʤʠ ʦʨʛʘʥʘʤʠ ʚʣʘʜʠ 

ʥʘ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʪʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʷʭ. ʆʩʥʦʚʥʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ ʂʊɽ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʢʽʥʮʝʚʠʭ ʩʧʦʞʠʚʘʯʽʚ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʥʘʩʝʣʝʥʥʷ ʽ ʯʘʩʪʢʦʚʦ ï ʧʨʦʤʠʩʣʦʚʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, 

ʧʦʩʣʫʛʘʤʠ ʟ ʦʧʘʣʝʥʥʷ ʪʘ ʛʘʨʷʯʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ [1ï3]. ɿ ʪʦʯʢʠ ʟʦʨʫ ʪʝʦʨʽʾ ʪʘ ʧʨʘʢʪʠʢʠ, 

ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʂʊɽ ʻ ʙʘʛʘʪʦʨʽʚʥʝʚʦʶ, ʟ ʽʻʨʘʨʭʽʯʥʦ ʫʧʦʨʷʜʢʦʚʘʥʠʤʠ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʽ 

ʦʨʛʘʥʽʟʘʮʽʡʥʠʤʠ ʧʽʜʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʽʥʥʷ, ʩʪʨʫʢʪʫʨʘ ʪʘ ʧʘʨʘʤʝʪʨʠ ʷʢʠʭ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʩʢʣʘʜʥʽʡ 

ʚʟʘʻʤʦʜʽʾ ʪʘ ʜʠʥʘʤʽʯʥʦ ʟʤʽʥʶʶʪʴʩʷ ʚ ʫʤʦʚʘʭ ʨʠʥʢʦʚʠʭ ʚʽʜʥʦʩʠʥ. 

ʅʠʟʴʢʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʣʠʚʥʦ-ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ (ʇɽʈ) ʫ ʩʠʩʪʝʤʘʭ ʂʊɽ 

ʚ ʋʢʨʘʾʥʽ ʻ ʧʨʦʙʣʝʤʦʶ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʨʽʚʥʷ, ʱʦ ʩʪʚʦʨʶʻ ʟʘʛʨʦʟʫ ʝʥʝʨʛʝʪʠʯʥʽʡ ʙʝʟʧʝʮʽ ʢʨʘʾʥʠ ʽ 

ʧʦʪʨʝʙʫʻ ʥʝʛʘʡʥʦʛʦ ʨʦʟʚôʷʟʘʥʥʷ, ʘ ʥʘʷʚʥʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ, ʷʢʘ ʩʘʤʝ ʽ ʧʨʠʟʚʘʥʘ ʨʦʟʚôʷʟʘʪʠ 

ʮʶ ʧʨʦʙʣʝʤʫ ï ʟʘʩʪʘʨʽʣʦʶ ʪʘ ʥʝʝʬʝʢʪʠʚʥʦ  ʬʫʥʢʮʽʦʥʫʶʯʦʶ ʚ ʫʤʦʚʘʭ ʪʝʧʝʨʽʰʥʴʦʾ ʧʝʨʝʭʽʜʥʦʾ 

ʝʢʦʥʦʤʽʢʠ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷʤ ʪʘ 

ʧʽʜʚʠʱʝʥʥʷʤ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤ ʂʊɽ ʚ ʋʢʨʘʾʥʽ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʨʠʥʢʦʚʠʭ ʤʝʭʘʥʽʟʤʘʭ 

ʢʦʦʨʜʠʥʫʚʘʥʥʷ ʚʟʘʻʤʦʜʽʾ ʫʯʘʩʥʠʢʽʚ ʚʽʜʥʦʩʠʥ ʫ ʩʬʝʨʽ ʚʠʨʦʙʥʠʮʪʚʘ, ʥʘʜʘʥʥʷ ʪʘ ʩʧʦʞʠʚʘʥʥʷ 

ʧʦʩʣʫʛ ʟ ʦʧʘʣʝʥʥʷ ʪʘ ʛʘʨʷʯʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʥʘ ʚʩʽʭ ʨʽʚʥʷʭ ʫʧʨʘʚʣʽʥʥʷ. 

ʊʦʤʫ, ʨʦʟʚ'ʷʟʘʥʥʷ ʪʘ ʥʘʫʢʦʚʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʧʨʘʢʪʠʯʥʠʭ ʧʠʪʘʥʴ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ  ʩʠʩʪʝʤʠ ʂʊɽ ʟʘ ʨʘʭʫʥʦʢ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ  

ʻ ʘʢʪʫʘʣʴʥʠʤ ʥʘʫʢʦʚʠʤ ʟʘʚʜʘʥʥʷʤ. 

ʇʨʦʧʦʥʫʻʪʴʩʷ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʧʽʜʚʠʱʝʥʥʷʤ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʱʦ  

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʦʩʣʽʜʦʚʥʦʛʦ ʨʦʟʚ'ʷʟʘʥʥʷ ʨʷʜʫ ʚʟʘʻʤʦʫʟʛʦʜʞʝʥʠʭ ʟʘʜʘʯ ʦʧʪʠʤʽʟʘʮʽʾ ʩʪʨʫʢʪʫʨʠ ʽ 

ʧʘʨʘʤʝʪʨʽʚ ʩʠʩʪʝʤʠ ʂʊɽ, ʜʝ ʥʘ ʢʦʞʥʦʤʫ ʨʽʚʥʽ ʚʠʨʽʰʫʶʪʴʩʷ ʟʘʜʘʯʽ ʟʥʘʭʦʜʞʝʥʥʷ ʝʢʩʪʨʝʤʫʤʽʚ 

ʚʣʘʩʥʠʭ ʮʽʣʴʦʚʠʭ ʬʫʥʢʮʽʡ, ʘ ʥʝʫʟʛʦʜʞʝʥʽʩʪʴ ʧʘʨʘʤʝʪʨʽʚ - ʤʽʥʽʤʽʟʫʻʪʴʩʷ: 

ʘ) ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ 

 
ʙ) ʥʘ ʨʽʚʥʽ ʧʽʜʩʠʩʪʝʤ (ʧʽʜʧʨʠʻʤʩʪʚ ʂʊɽ ʪʘ ʩʧʦʞʠʚʘʯʽʚ)  

 
ɿʘʜʣʷ ʢʦʦʨʜʠʥʫʚʘʥʥʷ ʤʽʞʨʽʚʥʝʚʦʾ ʚʟʘʻʤʦʜʽʾ ʦʟʥʘʯʝʥʠʭ ʧʽʜʩʠʩʪʝʤ ʤʦʜʝʣʽ, ʟʥʘʯʝʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʂʊɽ ʥʘ ʚʝʨʭʥʴʦʤʫ ʨʽʚʥʽ ʧʨʦʧʦʥʦʚʘʥʦʾ ʤʦʜʝʣʽ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʰʣʷʭʦʤ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯʽ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʫ ʚʠʛʣʷʜʽ ʫʧʨʘʚʣʷʶʯʠʭ 

ʚʢʘʟʽʚʦʢ ʥʘʜʭʦʜʷʪʴ ʜʦ ʥʠʞʯʝ ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʤʦʜʫʣʷ ʤʦʜʝʣʽ. ʋ ʩʚʦʶ ʯʝʨʛʫ, ʽ ʚ ʢʦʞʥʦʤʫ ʥʠʞʯʝ 

ʨʦʟʪʘʰʦʚʘʥʦʤʫ ʤʦʜʫʣʽ ʪʘʢʦʞ ʚʠʨʽʰʫʻʪʴʩʷ ʦʧʪʠʤʽʟʘʮʽʡʥʘ ʟʘʜʘʯʘ, ʧʨʠ ʯʦʤʫ ʟʘ ʚʣʘʩʥʠʤʠ 

ʢʨʠʪʝʨʽʷʤʠ ʦʧʪʠʤʘʣʴʥʦʩʪʽ, ʜʝ ʧʦʢʘʟʥʠʢʠ, ʚʩʪʘʥʦʚʣʝʥʽ ʥʘ ʚʝʨʭʥʽʭ ʨʽʚʥʷʭ ʤʦʜʝʣʽ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʷʢʦʩʪʽ ʦʙʤʝʞʝʥʴ.  
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ʄʦʜʝʣʴ ʨʝʘʣʽʟʦʚʘʥʦ ʫ ʚʠʛʣʷʜʽ ʙʘʛʘʪʦʨʽʚʥʝʚʦʾ ʽʻʨʘʨʭʽʯʥʦ-ʩʪʨʫʢʪʫʨʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʣʦʛʽʢʦ-

ʤʘʪʝʤʘʪʠʯʥʠʭ ʙʘʣʘʥʩʦʚʦ-ʦʧʪʠʤʽʟʘʮʽʡʥʠʭ ʨʽʚʥʷʥʴ, ʣʽʥʝʘʨʠʟʦʚʘʥʠʭ ʥʘ j-ʭ ʽʥʪʝʨʚʘʣʘʭ (J,1j = ) 

ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʾ ʜʠʩʢʨʝʪʠʟʘʮʽʾ ʝʥʝʨʛʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʢʣʘʜʦʚʠʭ 

ʝʣʝʤʝʥʪʽʚ (ʧʽʜʩʠʩʪʝʤ) ʩʠʩʪʝʤʠ ʂʊɽ ʥʘ ʟʘʜʘʥʦʤʫ ʧʝʨʽʦʜʽ T ʯʘʩʫ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ (ʟʘʟʚʠʯʘʡ ï 

ʟʘ ʦʧʘʣʶʚʘʣʴʥʠʡ ʩʝʟʦʥ ʫ ʮʽʣʦʤʫ ʟ ʧʝʨʽʦʜʦʤ ʜʠʩʢʨʝʪʠʟʘʮʽʾ ʜʝʥʴ/ʥʽʯ). ʉʪʨʫʢʪʫʨʘ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʽ 

ʩʠʩʪʝʤʥʠʤ ʯʠʥʦʤ ʧʦʻʜʥʫʻ ʚʽʜʦʤʽ ʙʘʣʘʥʩʦʚʦ-ʦʧʪʠʤʽʟʘʮʽʡʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʽ ʧʨʠʥʮʠʧʠ 

ʧʦʙʫʜʦʚʠ ʝʥʝʨʛʝʪʠʯʥʠʭ ʤʦʜʝʣʝʡ [2, 6] ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʧʝʮʠʬʽʢʠ ʤʦʜʝʣʶʚʘʥʥʷ 

ʪʝʧʣʦʝʥʝʨʛʝʪʠʯʥʠʭ ʩʠʩʪʝʤ [4, 5] ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠʥʮʠʧʽʚ ʽ ʤʝʪʦʜʽʚ ʢʦʦʨʜʠʥʫʚʘʥʥʷ ʚʟʘʻʤʦʜʽʾ 

ʫ ʙʘʛʘʪʦʨʽʚʥʝʚʠʭ ʩʠʩʪʝʤʘʭ, ʱʦ ʚʽʜʨʽʟʥʷʻ ʾʾ ʚʽʜ ʚʽʜʦʤʠʭ ʤʦʜʝʣʝʡ.  

ʉʠʩʪʝʤʠ ʨʽʚʥʷʥʴ ʝʥʝʨʛʝʪʠʯʥʠʭ ʙʘʣʘʥʩʽʚ ʥʘ ʨʽʚʥʽ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʥʘ ʨʽʚʥʽ ʨʝʛʽʦʥʘʣʴʥʦʾ 

ʩʠʩʪʝʤʽ ʂʊɽ ʩʬʦʨʤʦʚʘʥʦ ʫ ʚʠʛʣʷʜʽ: 

              
i ,ht ,el i ,ht ,el

i i ,ht ,el

J I J I
n, j n, j

n, j n, j j
S SS S

j 1 i 1 j 1 i 1

W (ʂɺɺʇ P T / ʂɽɺʇ )
= = = =

= Ö Öää ää
                (1) 

i i ,ht ,el i ,ht ,el i ,ht ,el

J N I J N I
n, j n, j n, j j n, j

S S S S

j 1 n 1 i 1 j 1 n 1 i 1

W (ʂɺɺʇ P T / ʂɽɺʇ ).
= = = = = =

= Ö Öäää äää
 

ɼʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʧʦʪʫʞʥʦʩʪʝʡ 

ʛʝʥʝʨʫʶʯʠʭ ʩʠʩʪʝʤ ʂʊɽ ʚ ʷʢʦʩʪʽ ʦʩʥʦʚʥʦʛʦ ʚʘʨʽʡʦʚʘʥʦʛʦ ʧʘʨʘʤʝʪʨʫ ʟʘ ʩʠʩʪʝʤʦʶ ʨʽʚʥʷʥʴ (1) 

ʟʘʩʪʦʩʦʚʘʥʦ ʢʦʝʬʽʮʽʻʥʪʠ j,n
Si

ʂɺɺʇ  ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʪʝʧʣʦʛʝʥʝʨʫʶʯʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ). ɺʩʪʘʥʦʚʣʝʥʽ ʧʦʪʫʞʥʦʩʪʽ j,n
Si

P  ʪʝʧʣʦʛʝʥʝʨʫʶʯʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ  

ʧʽʜʩʠʩʪʝʤ (ʜʣʷ ʢʦʛʝʥʝʨʘʮʽʡʥʠʭ ʫʩʪʘʥʦʚʦʢ ʦʢʨʝʤʦ ʧʦ ʪʝʧʣʦʚʦʤʫ (ht) ʽ ʝʣʝʢʪʨʠʯʥʦʤʫ (el) 

ʥʘʚʘʥʪʘʞʝʥʥʶ), ʢʦʝʬʽʮʽʻʥʪʠ j,n
Si

ʂɽɺʇ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʧʣʦʪʠ ʧʝʨʚʠʥʥʦʛʦ ʧʘʣʠʚʘ) 

ʪʘ 
i

n, j

S
W - ʦʙʩʷʛʠ ʜʦʩʪʫʧʥʠʭ ʇɽʈ. 

ʆʩʥʦʚʥʽ ʘʣʛʦʨʠʪʤʠ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʩʠʩʪʝʤʘʤʠ 

ʂʊɽ, ʷʢʽ ʫ ʨʦʙʦʪʽ ʨʦʟʨʦʙʣʝʥʽ ʟʘ ʤʦʜʝʣʣʶ ʥʘ ʧʨʠʢʣʘʜʽ ʩʠʩʪʝʤʠ ʦʜʥʦʛʦ ʟ ʤʽʩʪ ʦʙʣʘʩʥʦʛʦ 

ʧʽʜʧʦʨʷʜʢʫʚʘʥʥʷ ʚ ʋʢʨʘʾʥʽ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʴʦʭ ʧʽʜʩʠʩʪʝʤ (S1, S2, S3) ʶʨʠʜʠʯʥʦ 

ʩʘʤʦʩʪʽʡʥʠʭ ʤʽʩʮʝʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ. ʇʦʩʣʽʜʦʚʥʦ ʟʥʘʡʜʝʥʦ ʨʽʰʝʥʥʷ ʪʨʴʦʭ ʟʘʜʘʯ 

ʫʧʨʘʚʣʽʥʥʷ ʟʘ ʧʨʝʜʩʪʘʚʣʝʥʠʤʠ ʥʠʞʯʝ ʩʮʝʥʘʨʽʷʤʠ ʩʪʨʫʢʪʫʨʥʦ-ʧʘʨʘʤʝʪʨʠʯʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ 

ʩʠʩʪʝʤʠ ʂʊɽ ʰʣʷʭʦʤ: (1) ʤʘʢʩʠʤʽʟʘʮʽʾ ʧʨʠʙʫʪʢʫ ʩʠʩʪʝʤʠ ( 
i

n, j

S
Pr  - ʧʨʠʙʫʪʦʢ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ 

ʪʝʧʣʦʚʦʾ ʪʘ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ, ʤʣʥ. $;); (2) ʤʽʥʽʤʽʟʘʮʽʾ ʚʪʨʘʪ ʇɽʈ ʫ ʩʠʩʪʝʤʽ (
i

n, j

S
WǤ ); (3) 

ʤʽʥʽʤʽʟʘʮʽʾ ʦʙʩʷʛʽʚ ʚʠʢʠʜʽʚ ʉʆ2 (
i

n, j

S
O ): 

ä ää ­=

ä ää ä ää ­=­=

= = =

= = = = = =
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N
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S

)2(
S

j,n
S

)1(
S
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ʜʝ ʟʤʽʩʪ ʽʥʜʝʢʩʽʚ ʮʽʣʴʦʚʠʭ ʬʫʥʢʮʽʡ ʎʌ ʚʽʜʧʦʚʽʜʘʻ ʥʘʚʝʜʝʥʠʤ ʫ ʧʝʨʝʣʽʢʫ ʯʠʥʥʠʢʽʚ, ʷʢʽ 

ʚʠʟʥʘʯʘʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ ʂʊɽ, ʘ ʥʫʤʝʨʘʮʽʷ ʮʽʣʴʦʚʠʭ ʬʫʥʢʮʽʡ ï ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ʩʮʝʥʘʨʽʾʚ, ʷʢʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ. ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʪʠʧʽʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʽʜʩʠʩʪʝʤ ʩʠʩʪʝʤʠ ʂʊɽ, 

ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʧʦʢʨʠʪʪʷ ʛʨʘʬʽʢʘ ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʠʩʪʝʤʠ, ʫ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʽ: ʚʫʛʽʣʴʥʽ 

ʢʦʪʝʣʴʥʽ (=̔1); ʢʦʪʝʣʴʥʽ ʥʘ ʧʨʠʨʦʜʥʦʤʫ ʛʘʟʽ (=̔2); ʝʣʝʢʪʨʠʯʥʽ ʢʦʪʝʣʴʥʽ (=̔3); ʢʦʛʝʥʝʨʘʮʽʡʥʽ 

ʫʩʪʘʥʦʚʢʠ ʥʘ ʧʨʠʨʦʜʥʦʤʫ ʛʘʟʽ (=̔4) ʽ ʙʽʦʜʠʟʝʣʴʥʦʤʫ ʧʘʣʴʥʦʤʫ (=̔5); ʘ ʪʘʢʦʞ ʚʠʜʠ ʪʘ ʦʙʩʷʛʠ 

ʩʧʦʞʠʚʘʥʠʭ ʧʝʨʚʠʥʥʠʭ ʇɽʈ. ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʟʘ ʤʦʜʝʣʣʶ ʚʪʨʘʪ ʇɽʈ ʫ ʧʽʜʩʠʩʪʝʤʘʭ ʂʊɽ 

(ʟʘ ʨʽʢ) ʟʘ ʩʮʝʥʘʨʽʷʤʠ ʤʘʢʩʠʤʽʟʘʮʽʾ ʧʨʠʙʫʪʢʫ (ʨʠʩ.1), ʤʽʥʽʤʽʟʘʮʽʾ ʚʪʨʘʪ ʇɽʈ (ʨʠʩ.2) ʽ ʚʠʢʠʜʽʚ ʉʆ2 

(ʨʠʩ.3) ʪʘ ʫ ʙʘʟʦʚʦʤʫ ʩʪʘʥʽ (ʨʠʩ.4) ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʘʭ. 

ʗʢ ʤʦʞʥʘ ʙʘʯʠʪʠ ʟ ʥʘʚʝʜʝʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʥʘ ʧʨʠʢʣʘʜʽ ʩʮʝʥʘʨʽʶ ʤʘʢʩʠʤʽʟʘʮʽʾ ʧʨʠʙʫʪʢʫ, 

ʧʦʚʥʽʩʪʶ ʟʘʚʘʥʪʘʞʝʥʠʤʠ ʫ ʚʩʽʭ ʪʨʴʦʭ ʧʽʜʩʠʩʪʝʤʘʭ, ʪʦʙʪʦ ʩʘʤʠʤʠ ʧʨʠʙʫʪʢʦʚʠʤʠ ʩʝʨʝʜ 



ɯɯɯ ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ ʪʘ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  

çɽʥʝʨʛʝʪʠʯʥʠʡ ʤʝʥʝʜʞʤʝʥʪ: ʩʪʘʥ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ï PEMSô16è  
çɯʅʅʆɺɸʎɯʁʅɯ ʄɽʊʆɼʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ ʇɯɼɺʀʑɽʅʅʗ ɽʅɽʈɻʆɽʌɽʂʊʀɺʅʆʉʊɯè 

26 

ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʪʝʧʣʦʛʝʥʝʨʫʶʯʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʚʠʷʚʠʣʠʩʷ ʚʫʛʽʣʴʥʽ ʢʦʪʝʣʴʥʽ. ʂʦʛʝʥʝʨʘʮʽʡʥʽ 

ʫʩʪʘʥʦʚʢʠ ʥʘ ʧʨʠʨʦʜʥʦʤʫ ʛʘʟʽ ʙʫʣʠ ʧʽʜʢʣʶʯʝʥʽ ʜʦ ʪʝʧʣʦʟʘʙʝʟʧʝʯʝʥʥʷ ʪʽʣʴʢʠ ʚ ʧʽʜʩʠʩʪʝʤʽ S3 (ʚ 

ʧʽʜʩʠʩʪʝʤʘʭ S1 ʽ S2 ʚʦʥʠ ʚʽʜʩʫʪʥʽ). 
 

 

 

 

 

 

 

ʈʝʘʣʽʟʘʮʽʷ ʩʮʝʥʘʨʽʶ ʫʧʨʘʚʣʽʥʥʷ ʩʠʩʪʝʤʦʶ ʂʊɽ ʥʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʩʪʨʫʢʪʫʨʥʦ-

ʧʘʨʘʤʝʪʨʠʯʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ ʟʘ ʢʨʠʪʝʨʽʻʤ ʤʘʢʩʠʤʽʟʘʮʽʾ ʧʨʠʙʫʪʢʫ ʚ ʫʤʦʚʘʭ ʽʩʥʫʶʯʦʾ ʤʘʪʝʨʽʘʣʴʥʦ-

ʪʝʭʥʽʯʥʦʾ ʙʘʟʠ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʫʚʘʪʠ ʝʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ (ʧʨʠʙʫʪʢʦʚʽʩʪʴ) ʩʠʩʪʝʤʠ 

ʟʘʩʦʙʘʤʠ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʘʣʝ ʞ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʾʾ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ɸʥʘʣʦʛʽʯʥʠʡ ʝʬʝʢʪ ʚʠʥʠʢʘʻ ʧʨʠ 

ʧʨʦʚʝʜʝʥʥʽ ʦʧʪʠʤʽʟʘʮʽʡʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʟʘ ʩʮʝʥʘʨʽʷʤʠ ʤʽʥʽʤʽʟʘʮʽʾ ʚʪʨʘʪ ʇɽʈ ʪʘ ʤʽʥʽʤʽʟʘʮʽʾ 

ʚʠʢʠʜʽʚ ʉʆ2, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʰʫʢʫ ʢʦʤʧʨʦʤʽʩʥʦʛʦ ʨʽʰʝʥʥʷ ʚ ʟʘʜʘʯʽ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤ ʂʊɽ.  

ʋ ʮʽʣʦʤʫ, ʧʨʦʚʝʜʝʥʽ ʫ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʠʣʠ ʨʦʟʨʦʙʠʪʠ ʙʘʣʘʥʩʦʚʦ-ʦʧʪʠʤʽʟʘʮʽʡʥʫ 

ʤʦʜʝʣʴ ʪʘ ʚʠʟʥʘʯʠʪʠ ʦʩʥʦʚʥʽ ʩʢʣʘʜʦʚʽ ʤʝʪʦʜʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʂʊɽ, ʘ ʪʘʢʦʞ ʧʨʦʚʝʩʪʠ ʬʦʨʤʘʣʽʟʘʮʽʶ ʨʽʚʥʷʥʴ, ʷʢʽ 

ʦʧʠʩʫʶʪʴ ʧʦʚʝʜʽʥʢʫ ʩʠʩʪʝʤʠ, ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʮʽʣʴʦʚʠʭ ʬʫʥʢʮʽʡ ʫʧʨʘʚʣʽʥʥʷ ʪʘʢʦʛʦ ʨʦʜʫ 

ʩʠʩʪʝʤʘʤʠ. 
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ʈʠʩʫʥʦʢ 2. ɺʪʨʘʪʠ ʇɽʈ ʫ ʧʽʜʩʠʩʪʝʤʘʭ ʂʊɽ 

ʟʘ ʩʮʝʥʘʨʽʷʤʠ ʤʘʢʩʠʤʽʟʘʮʽʾ ʧʨʠʙʫʪʢʫ 
ʈʠʩʫʥʦʢ 1.ɺʪʨʘʪʠ ʇɽʈ ʫ ʧʽʜʩʠʩʪʝʤʘʭ ʂʊɽ 

ʟʘ ʩʮʝʥʘʨʽʷʤʠ ʤʽʥʽʤʽʟʘʮʽʾ ʚʪʨʘʪ ʇɽʈ 

ʈʠʩʫʥʦʢ 4.ɺʪʨʘʪʠ ʇɽʈ ʫ ʧʽʜʩʠʩʪʝʤʘʭ ʂʊɽ ʟʘ 

ʩʮʝʥʘʨʽʷʤʠ ʤʽʥʽʤʽʟʘʮʽʾ ʚʠʢʠʜʽʚ ʉʆ2 
ʈʠʩʫʥʦʢ 3.ɺʪʨʘʪʠ ʇɽʈ ʫ ʧʽʜʩʠʩʪʝʤʘʭ ʂʊɽ ʫ 

ʙʘʟʦʚʦʤʫ ʩʪʘʥʽ 



ɯɯɯ ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ ʪʘ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  

çɽʥʝʨʛʝʪʠʯʥʠʡ ʤʝʥʝʜʞʤʝʥʪ: ʩʪʘʥ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ï PEMSô16è  
çɯʅʅʆɺɸʎɯʁʅɯ ʄɽʊʆɼʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ ʇɯɼɺʀʑɽʅʅʗ ɽʅɽʈɻʆɽʌɽʂʊʀɺʅʆʉʊɯè 
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ɿʘʙʦʣʦʪʥʳʡ ɸ.ʇ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, 

ʍʦʨʦʣʝʮ ɸ.ʉ., ʩʪʫʜʝʥʪ, 

ɿʘʧʦʨʦʞʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ʄʆɼɽʈʅʀɿɸʎʀʗ ʉʀʉʊɽʄ ʋʃʀʏʅʆɻʆ ʆʉɺɽʑɽʅʀʗ 
 

ʇʦ ʦʮʝʥʢʝ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʘʛʝʥʪʩʪʚʘ 19% ʚʩʝʡ ʛʝʥʝʨʠʨʫʝʤʦʡ ʚ ʤʠʨʝ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʨʘʩʭʦʜʫʝʪʩʷ ʥʘ ʦʩʚʝʱʝʥʠʝ, ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʠʟ ʢʦʪʦʨʦʡ ʧʨʠʭʦʜʠʪʴʩʷ ʥʘ 

ʩʠʩʪʝʤʳ ʥʘʨʫʞʥʦʛʦ ʦʩʚʝʱʝʥʠʷ, ʠ ʚ ʯʘʩʪʥʦʩʪʠ - ʫʣʠʯʥʦʛʦ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʦʙʣʘʩʪʠ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤ ʫʣʠʯʥʦʛʦ ʦʩʚʝʱʝʥʠʷ 

(ʉʋʆ) ʦʯʝʚʠʜʥʘ ʠ ʜʣʷ ʋʢʨʘʠʥʳ. ʆʜʥʘʢʦ, ʟʘʯʘʩʪʫʶ ʤʝʨʦʧʨʠʷʪʠʷ ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʚ 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ ʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʉʋʆ ʩʚʦʜʷʪʩʷ ʢ ʫʩʪʘʥʦʚʢʝ 

ʩʚʝʪʠʣʴʥʠʢʦʚ ʩ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʩʚʝʪʘ ʙʝʟ ʜʦʣʞʥʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʠ ʢʘʢ ʧʨʘʚʠʣʦ ʥʦʩʷʪ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ.  

ʂ ʨʝʰʝʥʠʶ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʥʝʦʙʭʦʜʠʤ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ, ʟʘʢʣʶʯʘʶʱʠʡʩʷ ʚ 

ʩʦʚʤʝʩʪʥʦʡ ʧʨʦʨʘʙʦʪʢʝ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʚʦʧʨʦʩʦʚ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ 

ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ ʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʛʝʥʝʨʘʮʠʠ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ ʧʠʪʘʶʱʠʭ ʩʝʪʝʡ, ʛʠʙʢʦʛʦ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠʩʪʦʯʥʠʢʘʤʠ ʩʚʝʪʘ ʚ ʛʠʙʨʠʜʥʳʭ ʢʦʤʧʣʝʢʩʘʭ ʉʋʆ. 

ʇʝʨʚʳʝ ʧʨʘʢʪʠʯʝʩʢʠʝ ʰʘʛʠ ʚ ʋʢʨʘʠʥʝ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʙʳʣʠ ʧʨʝʜʧʨʠʥʷʪʳ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ çʄʫʥʠʮʠʧʘʣʴʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʣʘʥʘ ɿʘʧʦʨʦʞʴʷè. ɺ ʨʘʤʢʘʭ ʵʪʦʛʦ ʧʣʘʥʘ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʦʝʢʪ ʤʦʜʝʨʥʠʟʘʮʠʠ ʉʋʆ ʛʦʨʦʜʘ ɿʘʧʦʨʦʞʴʷ ʧʫʪʝʤ ʟʘʤʝʥʳ 42000 ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʩʚʝʪʠʣʴʥʠʢʦʚ ʥʘ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʝ ʩʚʝʪʦʜʠʦʜʥʳʝ ʩ ʤʦʜʝʨʥʠʟʘʮʠʝʡ ʩʠʩʪʝʤʳ ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʛʦʜʦʚʦʛʦ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʩʚʝʪʦʜʠʦʜʥʳʭ ʫʣʠʯʥʳʭ 

ʩʚʝʪʠʣʴʥʠʢʦʚ, ʧʨʦʝʢʪʦʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʫʩʪʘʥʦʚʢʘ ʩʦʣʥʝʯʥʳʭ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʥʘ ʦʪʜʝʣʴʥʳʭ ʥʘʟʝʤʥʳʭ ʧʣʦʱʘʜʢʘʭ ʠ ʢʨʳʰʘʭ ʟʜʘʥʠʡ ʥʘʭʦʜʷʱʠʭʩʷ ʚ 

ʢʦʤʤʫʥʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʩʫʤʤʘʨʥʦʡ ʤʦʱʥʦʩʪʴʶ 10 ʄɺʪ. ʇʨʠ ʵʪʦʤ, ʠʟʙʳʪʦʢ ʛʝʥʝʨʘʮʠʠ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʜʥʝʚʥʦʝ ʚʨʝʤʷ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʨʦʜʘʚʘʪʴ ʚ ʵʥʝʨʛʦʩʠʩʪʝʤʫ ʧʦ çʟʝʣʝʥʦʤʫ 

ʪʘʨʠʬʫè. 

ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʘ ʩʦʢʨʘʪʠʪ ʟʘʪʨʘʪʳ ʛʦʨʦʜʩʢʦʛʦ ʙʶʜʞʝʪʘ ʥʘ 

ʦʙʩʣʫʞʠʚʘʥʠʝ ʉʋʆ ʧʦʯʪʠ ʥʘ 40%, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʪ ʧʦʩʪʫʧʣʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ ʚ 

ʛʦʨʦʜʩʢʦʡ ʙʶʜʞʝʪ ʟʘ ʩʯʝʪ ʨʝʘʣʠʟʘʮʠʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʢʦʪʦʨʘʷ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ 

ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʩʪʘʥʮʠʷʤʠ ʚ ʜʥʝʚʥʦʝ ʚʨʝʤʷ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʨʘʩʯʸʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʧʨʝʜʣʘʛʘʝʤʘʷ ʤʦʜʝʨʥʠʟʘʮʠʷ ʉʋʆ ʧʦʟʚʦʣʷʝʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʠʟʤʝʥʠʪʴ ʬʠʥʘʥʩʦʚʦʝ ʩʦʩʪʦʷʥʠʝ 

ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ "ɿʘʧʦʨʦʞʛʦʨʩʚʝʪ" - ʠʟ ʜʦʪʘʮʠʦʥʥʦʛʦ, ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʛʦʨʦʜʩʢʦʤʫ 

ʙʶʜʞʝʪʫ, ʦʥʦ ʩʪʘʥʦʚʠʪʩʷ ʩʘʤʦʦʢʫʧʘʝʤʳʤ ʧʨʝʜʧʨʠʷʪʠʝʤ ʩ ʥʝʙʦʣʴʰʠʤ, ʥʦ ʧʦʩʪʦʷʥʥʳʤ ʜʦʭʦʜʦʤ 

ʜʣʷ ʛʦʨʦʜʩʢʦʛʦ ʙʶʜʞʝʪʘ [1]. 

 
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1.  ʉʪʝʧʘʥʝʥʢʦ ɺ.ɸ. ʄʫʥʠʮʠʧʘʣʴʥʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʣʘʥ ɿʘʧʦʨʦʞʴʷ, //ʵʣʝʢʪʨʦʥʥʳʡ ʞʫʨʥʘʣ ʕʥʝʨʛʦʩʦʚʝʪ  ˉ 2 (33). 

- 2014. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]/ ʇʦʨʪʘʣ ʧʦ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʶ ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://www.energosovet.ru/bul_stat.php?idd=452 
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ɯɯɯ ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ ʪʘ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  

çɽʥʝʨʛʝʪʠʯʥʠʡ ʤʝʥʝʜʞʤʝʥʪ: ʩʪʘʥ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ï PEMSô16è  
çɯʅʅʆɺɸʎɯʁʅɯ ʄɽʊʆɼʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ ʇɯɼɺʀʑɽʅʅʗ ɽʅɽʈɻʆɽʌɽʂʊʀɺʅʆʉʊɯè 
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ʋɼʂ 620.92 

ʂʦʚʘʣʴʯʫʢ ɸ. ʄ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʉʘʚʯʝʥʢʦ ʃ. ʖ., ʤʘʛʽʩʪʨʘʥʪ,  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ "ʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ" 
 

ɸʅɸʃɯɿ ɽʌɽʂʊʀɺʅʆʉʊɯ  ʈɯɿʅʆʊʀʇʅʀʍ ʉʀʉʊɽʄ ʆʇɸʃɽʅʅʗ 
 

ɺʩʪʫʧ. ʄʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʥʘʡʙʽʣʴʰ ʚʠʛʽʜʥʦʶ ʪʘ ʜʝʰʝʚʦʶ ʩʠʨʦʚʠʥʦʶ ʜʣʷ ʦʧʘʣʝʥʥʷ 

ʙʫʜʽʚʝʣʴ ʙʫʣʠ ʥʘ ʧʦʯʘʪʢʫ ʜʨʦʚʘ ʽ ʚʫʛʽʣʣʷ, ʘ ʟʛʦʜʦʤ ʛʘʟ ʪʘ ʥʘʬʪʘ. ʅʠʥʽ ʜʦʩʣʽʜʞʝʥʠʭ ʨʦʜʦʚʠʱ ʛʘʟʫ 

ʽ ʥʘʬʪʠ, ʱʦ ʤʘʶʪʴ ʚʽʜʥʦʩʥʦ ʜʦʧʫʩʪʠʤʫ ʩʦʙʽʚʘʨʪʽʩʪʴ ʚʠʜʦʙʫʪʢʫ, ʥʘ ɿʝʤʣʽ ʣʠʰʠʣʦʩʷ ʧʨʠʙʣʠʟʥʦ 

ʥʘ 25-40 ʨʦʢʽʚ. ʊʦʤʫ, ʚʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʽʪʥʽʭ, ʜʝʰʝʚʰʠʭ ʪʘ ʙʽʣʴʰ 

ʟʨʫʯʥʠʭ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʦʧʘʣʝʥʥʷ. ʉʫʯʘʩʥʝ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʦʧʘʣʝʥʥʷ ʙʫʜʽʚʝʣʴ ʥʘ 

ʩʴʦʛʦʜʥʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʥʢʘʭ ʫʩʽʣʷʢʠʤʠ ʘʛʨʝʛʘʪʘʤʠ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʥʘ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʝʥʝʨʛʦʥʦʩʽʷʭ (ʚʠʜʘʭ ʧʘʣʠʚʘ) ð ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʽʷ, ʧʨʠʨʦʜʥʠʡ ʛʘʟ, ʪʚʝʨʜʝ ʧʘʣʠʚʦ (ʚʫʛʽʣʣʷ, 

ʜʨʦʚʘ), ʨʽʜʢʝ ʧʘʣʠʚʦ (ʤʘʟʫʪ, ʦʣʠʚʘ (ʤʘʩʣʦ)). 

ʄʝʪʦʶ ʨʦʙʦʪʠ  ̒ʬʦʨʤʫʣʶʚʘʥʥʷ ʧʝʨʝʚʘʛ ʪʘ ʥʝʜʦʣʽʢʽʚ ʦʩʥʦʚʥʠʭ ʩʠʩʪʝʤ ʦʧʘʣʝʥʥʷ ʪʘ 

ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʝʢʦʥʦʤʽʯʥʽʰʠʡ ʟ ʥʠʭ ʜʣʷ ʋʢʨʘʾʥʠ. 

ɺ ʷʢʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʠʩʪʝʤ ʦʧʘʣʝʥʥʷ ʙʫʣʠ ʚʠʙʨʘʥʽ ʥʘʩʪʫʧʥʽ: ʛʘʟʦʚʠʡ ʢʦʪʝʣ, ʜʨʦʚôʷʥʠʡ 

ʢʦʪʝʣ, ʢʦʪʝʣ ʥʘ ʧʝʣʝʪʘʭ, ʚʫʛʽʣʴʥʠʡ ʢʦʪʝʣ ʪʘ ʪʝʧʣʦʘʢʫʤʫʣʶʶʯʝ ʝʣʝʢʪʨʦʦʧʘʣʝʥʥʷ (ʊɸʆ). ɺʠʙʽʨ 

ʚʠʜʽʚ ʧʘʣʠʚʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʠʟʢʠ ʬʘʢʪʦʨʽʚ: ʥʘʡʧʝʨʰʝ ï ʮʝ ʚʽʜ ʮʽʥʠ (ʪʘʨʠʬʽʚ), ʜʦʩʪʫʧʥʦʩʪʽ 

ʩʠʨʦʚʠʥʠ, ʟʨʫʯʥʦʩʪʽ ʫ ʟʘʩʪʦʩʫʚʘʥʥʽ, ʝʢʦʣʦʛʽʯʥʦʾ ʩʧʨʠʡʥʷʪʥʦʩʪʽ ʽ ʨʽʚʥʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʫʧʨʘʚʣʽʥʥʷ. ʅʘʡʧʦʰʠʨʝʥʽʰʠʤ ʪʠʧʦʤ ʦʧʘʣʝʥʥʷ ʚ ʥʘʰʽʡ ʜʝʨʞʘʚʽ ʻ ʦʧʘʣʝʥʥʷ ʛʘʟʦʤ, ʱʦ ʤʘʻ ʥʠʟʢʫ 

ʧʝʨʝʚʘʛ, ʩʝʨʝʜ ʷʢʠʭ: ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʠʡ ʚʽʜʩʦʪʦʢ ʂʂɼ, ʢʦʤʬʦʨʪ ʫ ʨʦʙʦʪʽ, ʧʦʚʥʘ ʘʚʪʦʤʘʪʠʟʘʮʽʷ 

ʧʨʦʮʝʩʫ, ʚʽʜʥʦʩʥʘ ʝʢʦʣʦʛʽʯʥʘ ʯʠʩʪʦʪʘ. ʆʜʥʘʢ ʻ ʙʘʛʘʪʦ ʥʝʜʦʣʽʢʽʚ: 

- ʇʦʩʪʽʡʥʠʡ ʨʽʩʪ ʮʽʥ ʥʘ ʛʘʟ ʫʩʢʣʘʜʥʶʻ ʨʦʟʨʘʭʫʥʢʠ ʩʪʨʦʢʽʚ ʦʢʫʧʥʦʩʪʽ ʦʧʘʣʝʥʥʷ; 

- ʅʝʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʘ ʷʢʽʩʪʴ ʛʘʟʫ; 

- ʎʽʥʘ ʧʽʜʢʣʶʯʝʥʥʷ ʥʦʚʠʭ ʩʧʦʞʠʚʘʯʽʚ ʜʦ ʝʣʝʤʝʥʪʽʚ ʛʘʟʦʚʦʛʦ ʧʦʩʪʘʯʘʥʥʷ ʜʫʞʝ ʚʠʩʦʢʘ; 

- ʇʽʜʢʣʶʯʝʥʥʷ ʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʤʦʞʫʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʣʠʰʝ ʩʝʨʪʠʬʽʢʦʚʘʥʽ ʫʩʪʘʥʦʚʠ. 

ɿʘ ʫʤʦʚ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʮʽʥʠ ʥʘ ʛʘʟ, ʟ ʤʦʞʣʠʚʽʩʪʶ ʡʦʛʦ ʧʦʜʘʣʴʰʦʛʦ ʜʝʬʽʮʠʪʫ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʚʝʨʜʦʛʦ ʧʘʣʠʚʘ ʜʣʷ ʦʙʽʛʨʽʚʫ ʙʫʜʠʥʢʽʚ ʻ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʠʤ ʨʽʰʝʥʥʷʤ ʜʣʷ 

ʛʨʦʤʘʜʷʥ ʥʘʰʦʾ ʜʝʨʞʘʚʠ. ʆʧʘʣʝʥʥʷ ʜʨʦʚʘʤʠ ʪʘ ʧʝʣʝʪʘʤʠ ʚ ʋʢʨʘʾʥʠ ʷʚʣʷʻʪʴʩʷ ʜʦʩʠʪʴ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤ. ɸʜʞʝ ʾʭ ʮʽʥʘ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʚʠʜʘʤʠ ʧʘʣʠʚʘ, ʥʠʟʴʢʘ ʽ ʻ ʤʦʞʣʠʚʽʩʪʴ 

ʜʦʩʪʘʚʢʠ. ʂʦʪʣʠ, ʷʢʽ ʬʫʥʢʮʽʦʥʫʶʪʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʝʣʝʪ, ʜʘʶʪʴ ʧʨʘʚʦ ʩʧʦʞʠʚʘʯʫ ʩʧʨʦʩʪʠʪʠ 

ʧʨʦʮʝʩ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʟʨʦʙʠʚʰʠ ʡʦʛʦ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʤ. ʇʦ ʟʨʫʯʥʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʘʥʽ ʢʦʪʣʠ 

ʧʨʠʙʣʠʟʥʦ ʥʘ ʨʽʚʥʽ ʛʘʟʦʚʠʭ. ʅʦʚʽʪʥʽ ʪʚʝʨʜʦʪʦʧʣʠʚʥʽ ʢʦʪʣʠ ʜʫʞʝ ʟʨʫʯʥʽ ʽ ʚʠʛʽʜʥʽ ʫ ʧʨʦʮʝʩʽ 

ʨʦʙʦʪʠ, ʪʘʢ ʷʢ ʜʨʦʚ ʚʽʜ ʦʜʥʽʻʾ ʟʘʢʣʘʜʢʠ ʚʠʩʪʘʯʘʻ ʥʘ 4- 9 ʛʦʜʠʥ. 

ʉʠʣʴʥʽ ʩʪʦʨʦʥʠ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʚʝʨʜʠʭ ʚʠʜʽʚ ʧʘʣʠʚʘ: ʜʦʩʠʪʴ ʥʠʟʴʢʘ ʚʘʨʪʽʩʪʴ, 

ʣʝʛʢʦʜʦʩʪʫʧʥʽʩʪʴ, ʝʢʦʣʦʛʽʯʥʽʩʪʴ ʚʠʩʦʢʠʡ ʂʂɼ, ʥʝʚʠʩʦʢʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʟʘʪʨʘʪʠ. 

ʉʣʘʙʢʠʤʠ ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʥʘʩʪʫʧʥʽ: 

- ʅʝʦʜʤʽʥʥʘ ʧʦʪʨʝʙʘ ʫ ʧʦʩʪʽʡʥʦʤʫ ʧʽʜʪʨʠʤʘʥʥʽ ʧʨʠʧʘʩʽʚ, ʘ ʪʘʢʦʞ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʠʤʽʱʝʥ ɹ

ʜʣʷ ʾʭ ʟʙʝʨʝʞʝʥʥʷ; 

- ʇʦʪʨʽʙʝʥ ʧʦʩʪʽʡʥʠʡ ʢʦʥʪʨʦʣʴ ʟʘ ʨʦʙʦʪʦʶ ʢʘʤʝʨʠ ʟʛʦʨʷʥʥʷ; 

- ʈʫʯʥʝ ʟʘʚʘʥʪʘʞʝʥʥʷ ʚʫʛʽʣʣʷ ʜʦʩʠʪʴ ʪʨʫʜʦʤʽʩʪʢʘ ʧʨʦʮʝʜʫʨʘ. 

- ʇʦʪʨʽʙʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʯʠʩʪʢʫ ʜʠʤʦʭʦʜʽʚ ʪʘ ʪʦʧʢʠ ʚʽʜ ʧʨʦʜʫʢʪʽʚ ʟʛʦʨʷʥʥʷ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥ ɹ ʚʘʨʪʽʩʪʴ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʢʦʞʥʦʛʦ ʜʥʷ ʟʨʦʩʪʘʻ, ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ 

ʧʦʰʫʢʫ ʘʣʴʪʝʨʥʘʪʠʚʠ ʪʨʘʜʠʮʽʡʥʠʤ ʩʠʩʪʝʤʘʤ ʦʧʘʣʝʥʥʷ. ɼʘʥʘ ʧʦʪʨʝʙʘ ʚʠʢʣʠʢʘʥʘ  ̔ʪʠʤ, ʱʦ 

ʪʨʘʜʠʮʽʡʥʽ ʩʠʩʪʝʤʠ ʜʫʞʝ ʟʘʩʪʘʨʽʣ ̔ʽ ʥʝ ʤʦʞʫʪʴ ʫ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ ʚʠʢʦʥʫʚʘʪʠ ʟʘʜʘʥʽ ʬʫʥʢʮʽʾ, ɦ ʦ 

ʘʢʪʫʘʣʴʥʽ ʥʘ ʩʴʦʛʦʜʥʽ. ɼʦ ʪʘʢʠʭ ʚʽʜʥʦʩʷʪʴ: ʚʠʩʦʢʫ ʝʢʦʥʦʤʽʯʥʽʩʪʴ, ʝʢʦʣʦʛʽʯʥʽʩʪʴ, ʮʽʢʘʚʠʡ ʜʠʟʘʡʥ, 

ʟʦʥʫʚʘʥʥʷ ʧʨʠʤʽʱʝʥʴ ʟʘ ʪʝʤʧʝʨʘʪʫʨʥʠʤ ʨʝʞʠʤʦʤ, ʧʨʦʩʪʦʪʘ ʚ ʫʧʨʘʚʣʽʥʥʽ. ɼʦʩʪʦʡʥʫ 

ʘʣʴʪʝʨʥʘʪʠʚʫ ʜʣʷ ʪʨʘʜʠʮʽʡʥʠʭ ʩʠʩʪʝʤ ʦʧʘʣʝʥʥʷ ʤʦʞʝ ʩʢʣʘʩʪʠ ʪʝʧʣʦʘʢʫʤʫʣʶʶʯʝ 

ʝʣʝʢʪʨʦʦʧʘʣʝʥʥʷ. ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ ʷʢʦʛʦ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʥʘʢʦʧʠʯʝʥʥʽ ʪʝʧʣʘ ʚ ʘʢʫʤʫʣʷʪʦʨʘʭ, ʱʦ 

ʚʠʛʦʪʦʚʣʝʥʽ ʽʟ ʤʘʪʝʨʽʘʣʽʚ ʚʝʣʠʢʦʾ ʪʝʧʣʦʻʤʢʦʩʪʽ ʪʘ ʥʘʛʨʽʚʘʶʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʝʣʝʢʪʨʠʯʥʫ 

ʝʥʝʨʛʽʶ ʚ ʥʽʯʥʽ ʛʦʜʠʥʠ. ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʚʘʨʪʽʩʪʴ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚʥʦʯʽ ʚ ʨʘʟʠ ʥʠʞʯʘ ʚʽʜ 



ɯɯɯ ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ ʪʘ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  

çɽʥʝʨʛʝʪʠʯʥʠʡ ʤʝʥʝʜʞʤʝʥʪ: ʩʪʘʥ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ï PEMSô16è  
çɯʅʅʆɺɸʎɯʁʅɯ ʄɽʊʆɼʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ ʇɯɼɺʀʑɽʅʅʗ ɽʅɽʈɻʆɽʌɽʂʊʀɺʅʆʉʊɯè 

29 

ʜʝʥʥʦʛʦ ʪʘʨʠʬʫ, ʪʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʊɸʆ ʜʦʟʚʦʣʠʪʴ ʟʥʘʯʥʦ ʩʢʦʨʦʪʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʦʙʽʛʨʽʚ 

ʧʨʠʤʽʱʝʥʥʷ. ʅʘʢʦʧʠʯʠʚʰʠ ʜʦʩʪʘʪʥʶ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʘ ʘʢʫʤʫʣʷʪʦʨʠ ʜʘʣʽ ʥʝ ʩʧʦʞʠʚʘʶʪʴ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ ʚʜʝʥʴ, ʘ ʚʽʜʜʘʶʪ ɹʪʝʧʣʦ ʫ ʙʫʜʠʥʦʢ. 

ʑʝ ʜʦ ʧʝʨʝʚʘʛ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʽ çʣʦʢʘʣʴʥʫè ʝʢʦʣʦʛʽʯʥʽʩʪʴ, ʣʝʛʢʠʡ ʽ ʰʚʠʜʢʠʡ ʤʦʥʪʘʞ, 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʩʪʽ ʧʨʦʮʝʩʫ ʨʦʙʦʪʠ. ʍʦʯʘ ʻ ʙʘʛʘʪʦ ʩʠʣʴʥʠʭ ʩʪʦʨʽʥ, ʘʣʝ ʻ ʡ ʥʠʟʢʘ 

ʥʝʛʘʪʠʚʥʠʭ ʬʘʢʪʦʨʽʚ, ʩʝʨʝʜ ʷʢʠʭ: 

- ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʶʯʘ ʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ; 

- ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʥʝʦʙʭʽʜʥʘ ʥʝʤʘʣʘ ʢʽʣʴʢʽʩʪʴ ʜʦʢʫʤʝʥʪʽʚ ʪʘ ʜʦʟʚʦʣʽʚ; 

- ʧʝʨʽʦʜʠʯʥʝ ʚʽʜʢʣʶʯʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʫ ʤʝʨʝʞʽ. 

ʇʽʩʣʷ ʯʝʨʛʦʚʦʛʦ ʧʦʜʦʨʦʞʯʘʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʩʠʩʪʝʤ 

ʝʣʝʢʪʨʦʦʧʘʣʝʥʥʷ ʩʪʘʣʦ ʱʝ ʘʢʪʫʘʣʴʥʽʰʠʤ. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʘ ʚʟʷʪʘ ʙʫʜʽʚʣʷ ʧʣʦʱʝʶ 100 ʤĮ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʘ ʚ ʆʜʝʩʴʢʽʡ ʦʙʣʘʩʪʽ. 

ʇʠʪʦʤʽ ʪʝʧʣʦʚʪʨʘʪʠ ʩʪʘʥʦʚʣʷʪʴ  70 ɺʪ/ʤĮ, ʘ ʨʦʟʨʘʭʫʥʢʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ -18ęʉ. 

ʉʪʘʥʦʤ ʥʘ 2016 ʨ. ʚʘʨʪʽʩʪʴ ʛʘʟʫ ʩʪʘʥʦʚʠʪʴ:  

¶ ʟʘ ʦʙôʻʤ, ʩʧʦʞʠʪʠʡ ʜʦ 200 ʤį ʛʘʟʫ ʟʘ ʤʽʩʷʮʴ ï 3,60 ʛʨʥ/ʤį; 

¶ ʟʘ ʦʙôʻʤ, ʩʧʦʞʠʪʠʡ ʚʠʱʝ 200 ʤį ʟʘ ʤʽʩʷʮʴ ï 7,188 ʛʨʥ/ʤį; 

ʎʽʥʘ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ: 

¶ ʟʘ ʦʙʩʷʛ, ʩʧʦʞʠʪʠʡ ʜʦ 100 ʢɺʪĿʛʦʜ/ʤʽʩʷʮʴ - 57,0 ʢʦʧ/ʢɺʪĿʛʦʜ;   

¶ ʟʘ ʦʙʩʷʛ ʚʽʜ 100 ʜʦ 600 ʢɺʪĿʛʦʜ/ʤʽʩʷʮʴ - 99,0 ʢʦʧ/ʢɺʪĿʛʦʜ; 

¶ ʟʘ ʦʙʩʷʛ, ʩʧʦʞʠʪʠʡ ʧʦʥʘʜ 600 ʢɺʪĿʛʦʜ/ʤʽʩʷʮʴ - 156,0 ʢʦʧ/ʢɺʪĿʛʦʜ. 

ʉʝʨʝʜʥʷ ʮʽʥʘ ʥʘ ʜʝʨʝʚʠʥʫ (ʙʝʨʝʟʘ) ʩʢʣʘʜʘʻ 0,7 ʛʨʥ/ʢʛ, ʘ ʦʩʴ ʧʝʣʝʪ 2,5 ʛʨʥ/ʢʛ. ʇʨʠʙʣʠʟʥʘ 

ʚʘʨʪʽʩʪʴ ʚʫʛʽʣʣʷ ʩʪʘʥʦʚʠʪʴ 2,8 ʛʨʥ/ʢʛ. ɼʣʷ ʦʧʘʣʝʥʥʷ ʙʫʜʠʥʢʫ ʜʨʦʚʘʤʠ, ʧʝʣʝʪʘʤʠ ʯʠ ʚʫʛʽʣʣʷʤ ʾʭ 

ʧʦʪʨʽʙʥʦ ʧʨʠʚʝʟʪʠ ʪʨʘʥʩʧʦʨʪʦʤ, ʪʦʤʫ ʚ ʚʘʨʪʽʩʪʴ ʦʧʘʣʝʥʥʷ ʚʭʦʜʠʪʴ ʽ ʚʘʨʪʽʩʪʴ ʧʘʣʴʥʦʛʦ (ʩʪʘʥʦʤ 

ʥʘ ʙʝʨʝʟʝʥʴ 2016ʨ. 1ʣ. ʚ ʩʝʨʝʜʥʴʦʤʫ ʢʦʰʪʫʻ 18 ʛʨʥ). 
 

ʊʘʙʣʠʮʷ 1 ï ʇʠʪʦʤʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ ʜʣʷ 

ʨʽʟʥʠʭ ʩʠʩʪʝʤ ʦʧʘʣʝʥʥʷ 
 

ʉʠʩʪʝʤʘ ʦʧʘʣʝʥʥʷ 
ɺʘʨʪʽʩʪʴ ʥʘ ʤĮ 

ʧʣʦʱʽ , ʛʨʥ./ʤĮ 

ɺʽʜ ʛʘʟʦʚʦʛʦ ʢʦʪʣʘ 72,11 

ɺʽʜ ʜʨʦʚôʷʥʦʛʦ ʢʦʪʣʘ 59,02 

ɺʽʜ ʢʦʪʣʘ ʥʘ ʧʝʣʝʪʘʭ 90,29 

ɺʽʜ ʚʫʛʽʣʴʥʦʛʦ ʢʦʪʣʘ 76,36 

ʊʝʧʣʦʘʢʫʤʫʣʶʶʯʝ 

ʝʣʝʢʪʨʦʦʧʘʣʝʥʥʷ(ʊɸʆ) 29.92 

ʈʠʩʫʥʦʢ 1 ï ɼʽʘʛʨʘʤʘ ʧʦʨʽʚʥʷʥʥʷ ʚʘʨʪʦʩʪʽ  ʦʧʘʣʝʥʥʷ ʜʣʷ 

ʨʽʟʥʠʭ ʩʠʩʪʝʤ ʥʘ ʤĮ ʧʣʦʱʽ 

 

ɺʠʩʥʦʚʢʠ. ɿʥʘʯʥʽ ʢʦʰʪʠ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʦʧʘʣʝʥʥʷ ʦʙôʻʢʪʘ. ʉʝʨʝʜ ʨʦʟʛʣʷʥʫʪʠʭ ʚʘʨʽʘʥʪʽʚ, ʷʢ 

ʙʘʯʠʤʦ, ʥʘʡʜʝʰʝʚʰʝ ʦʧʘʣʝʥʥʷ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʧʣʦʘʢʫʤʫʣʶʶʯʦʛʦ 

ʝʣʝʢʪʨʦʦʧʘʣʝʥʥʷ. ɼʘʣʽ ʧʦ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽʡ ʚʘʨʪʦʩʪʽ ʟʘʡʤʘʻ ʜʨʦʚôʷʥʠʡ ʢʦʪʝʣ. ʇʨʠʙʣʠʟʥʦ 

ʦʜʥʘʢʦʚʫ ʚʘʨʪʽʩʪʴ ʤʘʻ ʩʠʩʪʝʤʘ ʦʧʘʣʝʥʥʷ ʥʘ ʙʘʟʽ ʛʘʟʦʚʦʛʦ ʪʘ ʚʫʛʽʣʴʥʦʛʦ ʢʦʪʣʽʚ.  ʅʘʡʜʦʨʦʞʯʠʤ 

ʚʘʨʽʘʥʪʦʤ ʦʧʘʣʝʥʥʷ ʙʫʜʠʥʢʫ ʻ ʢʦʪʝʣ ʥʘ ʧʝʣʝʪʘʭ. ɺʨʘʭʦʚʫʶʯʠ ʩʪʨʽʤʢʠʡ ʨʽʩʪ ʮʽʥʘ ʥʘ ʛʘʟ, 

ʤʦʞʣʠʚʦ, ʚ ʥʝʜʘʣʝʢʦʤʫ ʤʘʡʙʫʪʥʴʦʤʫ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʘʟʦʚʦʛʦ ʢʦʪʣʘ ʩʪʘʥʝ ʥʝ ʜʦʮʽʣʴʥʠʤ. ɼʨʦʚʘ 

ʪʘ ʧʝʣʝʪʠ ʮʝ ʪʨʫʜʦʤʽʩʪʢʠʡ ʚʘʨʽʘʥʪ ʦʧʘʣʝʥʥʷ, ʟʘ ʷʢʠʤ ʧʦʩʪʽʡʥʦ ʧʦʪʨʽʙʥʦ ʩʣʽʜʢʫʚʘʪʠ. ɼʦ ʪʦʛʦ ʞ 

ʚʘʨʪʽʩʪʴ ʜʝʨʝʚʠʥʠ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʻ ʯʝʨʝʟ ʤʘʩʦʚʫ ʚʠʨʫʙʢʫ ʜʝʨʝʚ. ɸ ʦʩʴ ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʽʷ ʤʦʞʝ 

ʩʪʘʪʠ ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʜʣʷ ʦʧʘʣʝʥʥʷ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ ʚ ʋʢʨʘʾʥʽ. 
ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 

1. ɯʥʬʦʨʤʘʮʽʡʥʠʡ ʟʙʽʨʥʠʢ  çʇʨʦʤʠʩʣʦʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʘ ʪʘ ʝʣʝʢʪʨʦʪʝʭʥʽʢʘè ʇʨʘʭʦʚʥʠʢ ɸ.ɺ., ʜʦʢʪ. ʪʝʭʥ. 

ʥʘʫʢ, ɼʝʥʠʩʝʥʢʦ ʄ.ɸ., ʜʦʢʪ. ʪʝʭʥ. ʥʘʫʢ ʌʈʅ, ʂʦʚʘʣʴʯʫʢ ɸ.ʄ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʇɯè,  ʂʰʘʥʦʚʩʴʢʠʡ ɺ.ʁ., ʛʦʣʦʚʘ ʧʨʘʚʣʽʥʥʷ ɿɸʊ çɯʥʬʦʨʤʘʮʽʡʥʦ-ʤʘʨʢʝʪʠʥʛʦʚʘ ʩʣʫʞʙʘè 2015  ˉ7  

2. ʇʨʘʭʦʚʥʠʢ ɸ.ɺ. ʄʘʣʘʷʵʥʝʨʛʝʪʠʢʘ: ʈʘʩʧʨʝʜʝʣʝʥʥʘ ̫ʛʝʥʝʨʘʮʠʷ ʚ ʩʠʩʪʝʤʘʭ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ / çʆʩʚʽʪʘ 

ʋʢʨʘʠʥʠè, ʂʠʾʚ, 2007, 464ʩ. 

3. ʇʝʨʩʧʝʢʪʠʚʳ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ. ʩʮʝʥʘʨʠʠ ʠ ʩʪʨʘʪʝʛʠʠ ʜʦ 2050ʛ. // OECD/IEA, 2010. ï 20 ʩ. 
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100 ɺʘʨʪʽʩʪʴ ʦʧʘʣʝʥʥʷ, ʛʨʥ 



ɯɯɯ ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ ʪʘ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  

çɽʥʝʨʛʝʪʠʯʥʠʡ ʤʝʥʝʜʞʤʝʥʪ: ʩʪʘʥ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ï PEMSô16è  
çɯʅʅʆɺɸʎɯʁʅɯ ʄɽʊʆɼʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ ʇɯɼɺʀʑɽʅʅʗ ɽʅɽʈɻʆɽʌɽʂʊʀɺʅʆʉʊɯè 
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ʂʆʉʊʖʂ ɺ.ʆ., ʢ.ʪ.ʥ, 

ɯʥʩʪʠʪʫʪ ʟʘʛʘʣʴʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʅɸʅ ʋʢʨʘʾʥʠ 

ʊʈʀʊʆʏʂʆɺɸ ɸʇʈʆʂʉʀʄɸʎɯʗ ʌʋʅʂʎɯʁ ʈʆɿʇʆɼɯʃʋ ʄɯʅʃʀɺʀʍ ʇɸʈɸʄɽʊʈɯɺ 

ɼʃʗ ʉʊʆʍɸʉʊʀʏʅʀʍ ʄʆɼɽʃɽʁ ʆʎɯʅʖɺɸʅʅʗ ʊɽʍʅɯʂʆ-ɽʂʆʅʆʄɯʏʅʀʍ 

ʇʆʂɸɿʅʀʂɯɺ  

ʇʨʠʡʦʤʠ ʪʨʠʪʦʯʢʦʚʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʤʽʥʣʠʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟʥʘʭʦʜʷʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ, ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʛʥʦʟʥʠʭ ʪʝʨʤʽʥʽʚ ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʫ [1]; ʚ ʟʘʜʘʯʘʭ 

ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʩʠʩʪʝʤ, ʧʦʢʘʟʥʠʢʠ ʷʢʠʭ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʝʚʥʦʶ 

ʥʝʚʠʟʥʘʯʝʥʽʩʪʶ [2, 3]. ʇʨʘʢʪʠʯʥʽ ʧʨʠʡʦʤʠ ʪʨʠʪʦʯʢʦʚʦʾ ʘʧʨʦʢʩʠʤʘʮʽʾ ʟʘʩʪʦʩʦʚʫʶʪʴ ʟ ʤʝʪʦʶ 

ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʬʫʥʢʮʽʾ ʱʽʣʴʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ (PDF) ʡʤʦʚʽʨʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʘ, ʷʢʦʶ 

ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʧʦʷʚʫ ʯʠ ʟʜʽʡʩʥʝʥʥʷ ʧʦʜʽʾ, ʜʦʩʷʛʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ. ʎʶ ʤʝʪʦʜʦʣʦʛʽʶ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʙʘʞʘʥʦʛʦ (ʧʨʦʛʥʦʟʥʦʛʦ) ʟʥʘʯʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʘʙʦ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʦʙôʻʢʪʘ, ʱʦ ʡʦʛʦ ʚʨʘʭʦʚʘʥʦ ʫ ʟʘʧʠʩʽ ʝʢʦʥʦʤʽʢʦ-

ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʜʝʪʝʨʤʽʥʦʚʘʥʦ-ʩʪʦʭʘʩʪʠʯʥʦʛʦ  ʪʠʧʫ [4], ʫ ʧʦʜʘʣʴʰʦʤʫ ï ɼʉʄ. 

ʗʢ ʧʨʘʚʠʣʦ ʜʣʷ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʪʘʢʠʭ PDF ʜʦʩʣʽʜʥʠʢʫ ʧʦʪʨʽʙʥʽ ʯʠʩʣʦʚʽ ʦʮʽʥʢʠ ʪʨʴʦʭ 

ʚʝʣʠʯʠʥ ʧʘʨʘʤʝʪʨʘ ʤʦʜʝʣʽ: ʤʽʥʽʤʘʣʴʥʦʛʦ, ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʪʘ çʥʘʡʙʘʞʘʥʽʰʦʛʦè ʧʨʦʛʥʦʟʥʦʛʦ 

ʟʥʘʯʝʥʥʷ. ʋ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʡʜʝʪʴʩʷ ʧʨʦ ʪʝʭʥʽʯʥʠʡ ʧʘʨʘʤʝʪʨ ʢʦʤʧʦʥʝʥʪʘ, ʘʙʦ ʮʽʣʽʩʥʦʛʦ 

ʤʦʜʝʣʴʦʚʘʥʦʛʦ ʦʙôʻʢʪʘ, ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʛʦ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʥʘʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʯʠ ʫ ʩʧʦʩʽʙ 

ʚʠʤʽʨʶʚʘʥʴ ʫ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ ï ʩʪʘʪʠʩʪʠʯʥʦ ʧʽʜʪʚʝʨʜʞʝʥʠʤ ʦʯʽʢʫʚʘʥʠʤ  ʟʥʘʯʝʥʥʷʤ ʻ 

ʤʦʜʘ ʨʦʟʧʦʜʽʣʫ ʟʥʘʯʝʥʴ, ʚʠʟʥʘʯʝʥʘ ʥʘ ʦʩʥʦʚʽ ʤʥʦʞʠʥʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ (ʚʠʙʽʨʢʠ).   

ʉʪʘʥʜʘʨʪʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʰʠʨʝʥʠʭ ʬʫʥʢʮʽʡ ʨʦʟʧʦʜʽʣʫ, ʚʞʠʚʘʥʠʭ ʜʣʷ ʪʨʠʪʦʯʢʦʚʦʾ 

ʘʧʨʦʢʩʠʤʘʮʽʾ, ʫ ʚʠʨʘʟʘʭ ʯʝʨʝʟ ʧʨʠʡʥʷʪʽ ʧʦʟʥʘʯʝʥʥʷ ʧʦʜʘʥʽ ʪʘʙʣʠʮʝʶ 1. ʅʘʡʧʨʦʩʪʽʰʠʤʠ ʧʽʩʣʷ 

ʥʦʨʤʘʣʴʥʦʛʦ ʻ ʨʽʚʥʦʤʽʨʥʠʡ ʪʘ ʨʦʟʧʦʜʽʣ ʟ ʪʨʠʢʫʪʥʦʶ ʬʦʨʤʦʶ PDF, ʟʦʙʨʘʞʝʥʦʶ ʨʠʩ. 1 [2, 4]. 

ʊʘʙʣʠʮʷ 1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʈʽʚʥʦʤʽʨʥʠʡ 
PERT*  (ɹʝʪʘ-

ʨʦʟʧʦʜʽʣ) 
ʊʨʠʢʫʪʥʠʡ ʅʦʨʤʘʣʴʥʠʡ 

ʄʆ (ʦʯʽʢʫʚʘʥʝ 

ʩʝʨʝʜʥʻ) 

(A+C)/2= 

=(2b+cïa)/2 

(A+4b+C)/6= =(6b+cï

a)/6 
(A+b+C)/3=(3b+cïa)/3 b 

ɼʠʩʧʝʨʩʽʷ, D 
(CïA)2/12= 

=(a+c)2/12 
(ʉïA)2/36 = (a+c)2/36 (A2+b2+C2ïAbïbCïAC)/18 

(CïA)2/36= 

=(a+c)2/36 

ʉʂɺ, ů 
(CïA)/(121/2) 

=(a+c)/(121/2) 
(ʉïA)/6= =(a+c)/6 D1/2 

(CïA)/(121/2) 

=(a+c)/(121/2) 

ʄʦʜʘ, ʘʙʦ 

ʥʘʡʙʘʞʘʥʽʰʝ 
ʥʝ ̔ʩʥʫʻ b b b 

*PERT ïProgram Evaluation and Review Technique 

ʈʦʟʧʦʜʽʣ ʟ PDF ʪʨʠʢʫʪʥʦʾ 

ʬʦʨʤʠ ʻ ʥʘʡʙʽʣʴʰ ʧʨʦʩʪʠʤ ʜʣʷ 

ʛʝʦʤʝʪʨʠʯʥʦʾ ʽʥʪʝʨʧʨʝ-ʪʘʮʽʾ 

ʧʨʦʮʝʩʫ ʪʨʠʪʦʯʢʦʚʦʛʦ 

ʦʮʽʥʶʚʘʥʥʷ. ʇʨʦʪʝ ʥʝʜʦʣʽ-ʢʦʤ 

ʪʨʠʢʫʪʥʦʾ PDF ʻ ʥʘʜʤʽʨʥʘ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʨʝʘʣʽʟʘʮʽʡ 

ʧʨʦʮʝʩʫ ʩʘʤʝ ʜʣʷ ʟʥʘʯʝʥʥʷ 

ʧʘʨʘʤʝʪʨʘ x0 = b, ʱʦ ʻ 

ʬʽʢʩʦʚʘʥʠʤ ʥʘʡʙʘʞʘʥʽʰʠʤ, ʈʠʩ. 1 



ɯɯɯ ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ ʪʘ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  

çɽʥʝʨʛʝʪʠʯʥʠʡ ʤʝʥʝʜʞʤʝʥʪ: ʩʪʘʥ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ï PEMSô16è  
çɯʅʅʆɺɸʎɯʁʅɯ ʄɽʊʆɼʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ ʇɯɼɺʀʑɽʅʅʗ ɽʅɽʈɻʆɽʌɽʂʊʀɺʅʆʉʊɯè 
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ʭʦʯʘ ʟʘ ʨʘʭʫʥʦʢ ʙʣʠʟʴʢʠʭ ʟʥʘʯʝʥʴ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʚ ʦʙʤʝʞʝʥʦʤʫ ʦʢʦʣʽ b . ʎʝ ʥʝ ʟʘʚʞʜʠ ʻ 

ʧʨʠʡʥʷʪʥʠʤ ʜʣʷ ʦʧʠʩʫ ʦʙôʻʢʪʘ ʚ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ. 

ɺ [4] ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʧʽʚʩʪʘʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʦʮʽʥʦʢ ʩʦʙʽʚʘʨʪʦʩʪʽ 

ʡ ʮʽʥʠ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʩʦʥʷʯʥʠʤʠ ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʤʠ ʩʪʘʥʮʽʷʤʠ  (ʉʌɽʉ) ʫ 

ʜʽʘʧʘʟʦʥʽ ʚʩʪʘʥʦʚʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʜʦ 2,0 ʄɺʪʧʽʢ ʟʘ ʩʭʝʤʦʶ ɼʉʄ. ʈʝʟʫʣʴʪʘʪʠ  ʦʪʨʠʤʘʥʽ ʰʣʷʭʦʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʡʤʦʚʽʨʥʽʩʥʠʭ ʤʝʪʦʜʽʚ ï ʄʦʥʪʝ-ʂʘʨʣʦ ʪʘ ʪʦʯʢʦʚʦʛʦ ʦʮʽʥʶʚʘʥʥʷ (ʤʝʪʦʜʫ 

ʤʦʤʝʥʪʽʚ). ʄʝʪʦʜ ʪʦʯʢʦʚʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʟʘʩʪʦʩʦʚʘʥʦ ʜʣʷ ʚʨʘʭʫʚʘʥʥʷ ʚʧʣʠʚʫ ʧʘʨʘʤʝʪʨʽʚ ʟ 

ʬʫʥʢʮʽʻʶ PDF, ʛʨʘʬʽʯʥʦ ʟʦʙʨʘʞʝʥʦʶ ʥʘ ʨʠʩ. 1, ʥʘ ʦʩʥʦʚʽ ʘʣʛʝʙʨʘʾʯʥʠʭ ʚʠʨʘʟʽʚ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ 

ʤʦʤʝʥʪʽʚ (ʪʘʢʽ ʚʠʨʘʟʠ ʦʪʨʠʤʘʥʽ ʘʥʘʣʽʪʠʯʥʦ, [4]). 

ɿʛʽʜʥʦ ʟ ʤʝʪʦʜʦʤ ʬʦʨʤʫʚʘʥʥʷ ʬʫʥʢʮʽʾ ʩʠʥʪʝʪʠʯʥʦʛʦ ʪʨʠʢʫʪʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʨʠʩ. 1, ʪʘ ʟ 

ʤʝʪʦʶ ʫʥʠʢʥʫʪʠ ʥʝʜʦʣʽʢʽʚ, ʧʨʠʪʘʤʘʥʥʠʭ ʩʪʘʥʜʘʨʪʥʽʡ ʬʫʥʢʮʽʾ PERT-ʨʦʟʧʦʜʽʣʫ [5], ʘʚʪʦʨʦʤ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʘʧʨʦʢʩʠʤʫʶʯʫ ʬʫʥʢʮʽʶ ʩʠʥʪʝʪʠʯʥʦʛʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ, ʢʨʠʚʽ PDF ʷʢʦʾ 

ʜʣʷ ʚʠʧʘʜʢʽʚ: ʘ) ï ʧʦʟʠʪʠʚʥʦʾ ʪʘ ʙ) ï ʥʝʛʘʪʠʚʥʦʾ ʩʠʤʝʪʨʽʾ ʢʨʠʚʠʭ ʨʦʟʧʦʜʽʣʫ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 2. 

ɿ ʤʝʪʦʶ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʟʘ ʤʝʪʦʜʦʤ ʪʦʯʢʦʚʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʚ 

ʨʦʙʦʪʽ ʥʘʚʝʜʝʥʦ ʘʥʘʣʽʪʠʯʥʽ ʟʘʧʠʩʠ ʤʦʤʝʥʪʽʚ ʩʠʥʪʝʪʠʯʥʦʾ ʢʨʠʚʦʾ ʥʝʩʠʤʝʪʨʠʯʥʦʛʦ ʨʦʟʧʦʜʽʣʫ, ʱʦ 

ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʜʚʦʭ ʚʽʜʪʠʥʢʽʚ ʢʨʠʚʠʭ ʬʫʥʢʮʽʾ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʟ ʨʽʟʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ 

ʩʪʘʥʜʘʨʪʥʠʭ ʧʘʨʘʤʝʪʨʽʚ (ʜʠʩʧʝʨʩʽʻʶ ʪʘ ʉʂɺ). 

 

  
ʈʠʩ. 2 ï ʊʨʠʪʦʯʢʦʚʘ ʘʧʨʦʢʩʠʤʘʮʽʷ, PDFs : ʘ) ɸ=12, b =15, ʉ =24;  ʙ) ɸ= 6, b =15, C =18 

ɸʥʘʣʽʪʠʯʥʽ ʚʠʨʘʟʠ ʜʣʷ ʤʦʤʝʥʪʽʚ ʪʘʢʠʭ ʨʦʟʧʦʜʽʣʽʚ ʻ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ 

ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʟʘ ʤʝʪʦʜʦʤ ʤʦʤʝʥʪʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʧʠʩʫ ʤʽʥʣʠʚʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ɼʉʄ ʰʣʷʭʦʤ ʪʨʠʪʦʯʢʦʚʦʾ ʘʧʨʦʢʩʠʤʘʮʽʾ ʬʫʥʢʮʽʡ ʱʽʣʴʥʦʩʪʽ ʾʭ ʨʦʟʧʦʜʽʣʫ PDF. 
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ʋɼʂ 620.93+621.352 

ʂʦʩʪʶʢ ɺ.ʆ., ʢ.ʪ.ʥ. 

ɯʥʩʪʠʪʫʪ ʟʘʛʘʣʴʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʅɸʅ ʋʢʨʘʾʥʠ, 

ɹʣʠʟʥʶʢ ɭ.ɺ., ʤʘʛʽʩʪʨʘʥʪ, 
ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ  

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

 

ʉʀʉʊɽʄɸ ɽʅɽʈɻʆʇʆʉʊɸʏɸʅʅʗ ɼɽʈɽɺʆʆɹʈʆɹʅʆɻʆ ʇɯɼʇʈʀɭʄʉʊɺɸ ɿ 

ɺʀʈʆɹʅʀʎʊɺʆʄ ʉʀʅʊɽʊʀʏʅʆɻʆ ʇɸʃʀɺɸ ɼʃʗ ʂʆɻɽʅɽʈɸʎɯʁʅʆɰ 

ʋʉʊɸʅʆɺʂʀ ʅɸ ʆʉʅʆɺɯ ʇɸʃʀɺʅʀʍ ɽʃɽʄɽʅʊɯɺ 

 

ʋʪʠʣʽʟʘʮʽʷ  ʚʽʜʭʦʜʽʚ  ʜʝʨʝʚʠʥʠ  ʟʘʚʞʜʠ  ʙʫʣʘ  ʟʥʘʯʥʦʶ  ʧʨʦʙʣʝʤʦʶ  ʣʽʩʦʧʝʨʝʨʦʙʥʠʭ ʪʘ 

ʜʝʨʝʚʦʦʙʨʦʙʥʠʭ  ʧʽʜʧʨʠʻʤʩʪʚ. ʅʝʛʘʪʠʚʥʠʤʠ ʯʠʥʥʠʢʘʤʠ ʥʘʢʦʧʠʯʝʥʥʷ ʚʽʜʭʦʜʽʚ ʜʝʨʝʚʠʥʠ ʻ: 

ʚʽʜʯʫʞʝʥʥʷ ʪʝʨʠʪʦʨʽʡ ʧʽʜ ʾʭ ʩʢʣʘʜʫʚʘʥʥʷ ʪʘ ʧʦʞʝʞʦʥʝʙʝʟʧʝʢʘ  ʚʽʜʭʦʜʽʚ.  ʉʘʤʝ ʪʦʤʫ ʚʽʜʭʦʜʠ 

ʜʝʨʝʚʠʥʠ  ʥʝʦʙʭʽʜʥʦ  ʤʘʢʩʠʤʘʣʴʥʦ  ʧʦʚʥʦ  ʟʘʣʫʯʘʪʠ  ʚ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʦʙʦʨʦʪ, ʧʨʘʛʥʫʯʠ ʜʦ 

ʩʪʦʚʽʜʩʦʪʢʦʚʦʛʦ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʎʝ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʦ ʚ ʜʘʥʠʡ ʯʘʩ ʫ ʟʚôʷʟʢʫ ʟ ʰʠʨʦʢʠʤ 

ʨʦʟʚʠʪʢʦʤ  ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʠʭ  ʤʝʪʦʜʽʚ  ʝʥʝʨʛʦʚʠʨʦʙʥʠʮʪʚʘ  ʪʘ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ. 

ɺ ʨʦʙʦʪʽ [1] ʨʦʟʛʣʷʥʫʪʦ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʝʥʝʨʛʦʪʝʭʥʦʣʦʛʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʜʝʨʝʚʥʠʭ ʚʽʜʭʦʜʽʚ. 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʦʩʥʦʚʥʽ ʩʧʦʩʦʙʠ ʛʘʟʠʬʽʢʘʮʽʾ, ʾʭ ʥʝʜʦʣʽʢʠ ʪʘ ʧʝʨʝʚʘʛʠ. 

ɺ [2] ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʧʦʪʦʯʥʠʡ ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʡ ʧʘʣʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ (ʇɽ), ʷʢʽ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʩʪʘʮʽʦʥʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʠʯʥʦʾ ʪʘ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ. 

ʅʘʚʝʜʝʥʦ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʢʘʨʙʦʥʘʪʥʦ-ʨʦʟʧʣʘʚʥʠʭ ʧʘʣʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ (ʈʂʇɽ, 

ʘʥʛʣ.ï MCFC), ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʦʩʪʘʥʥʽʤ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʟʨʫʰʝʥʥʷʤ. ʇʦʢʘʟʘʥʦ,  ʱʦ ʥʘʡʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʣʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʻ ʩʫʤʽʩʥʘ ʛʝʥʝʨʘʮʽʷ ʝʣʝʢʪʨʠʯʥʦʾ ʪʘ 

ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ, ʪʝʭʥʦʣʦʛʽʷ ʇɽ ʟʘʙʝʟʧʝʯʫʻ ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʽʩʪʴ ʽʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ 

ʩʧʘʣʶʚʘʥʥʷ ʚʠʢʦʧʥʦʛʦ ʧʘʣʠʚʘ. 

ɸʚʪʦʨʠ [3] ʦʪʨʠʤʘʣʠ ʯʠʩʣʦʚʽ ʦʮʽʥʢʠ ʧʝʨʩʧʝʢʪʠʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʣʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʜʣʷ 

ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ ʣʦʢʘʣʴʥʦʛʦ ʦʙôʻʢʪʘ ʟʘ ʧʦʪʦʯʥʠʭ ʫʤʦʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʚ ʋʢʨʘʾʥʽ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʦʛʽʨʰʝʥʥʷʤ ʝʢʦʥʦʤʽʯʥʦʛʦ ʩʪʘʥʦʚʠʱʘ ʥʘ ʪʣʽ ʧʝʚʥʦʾ ʩʪʘʙʽʣʽʟʘʮʽʾ ʨʠʥʢʫ 

ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ (ʇɻ). ʐʣʷʭʦʤ ʘʥʘʣʽʟʫ ʧʘʨʘʤʝʪʨʠʯʥʦʾ ʯʫʪʣʠʚʦʩʪʽ ʛʨʦʰʦʚʠʭ ʧʦʪʦʢʽʚ, ʫʪʚʦʨʝʥʠʭ 

ʚʽʜ ʟʙʫʪʫ ʝʥʝʨʛʽʾ ʟʘ ʘʢʪʫʘʣʴʥʠʤʠ ʨʠʥʢʦʚʠʤʠ ʮʽʥʘʤʠ, ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʫʤʦʚʠ ʥʝʟʙʠʪʢʦʚʦʛʦ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ CHP (Combined Heat and Power) ïʫʩʪʘʚʠ ʥʘ ʈʂʇɽ. 

ɺ ʮʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʢʦʥʘʥʦ ʨʦʟʨʘʭʫʥʦʢ ʩʠʩʪʝʤʠ ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ ʜʝʨʝʚʦʦʙʨʦʙʥʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ (ɼʆʇ) ʟ   ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʠʥʪʝʪʠʯʥʦʛʦ ʧʘʣʠʚʘ, ʚʠʨʦʙʣʝʥʦʛʦ ʰʣʷʭʦʤ ʛʘʟʠʬʽʢʘʮʽʾ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʽʜʭʦʜʽʚ ɼʆʇ, ʜʣʷ ʞʠʚʣʝʥʥʷ ʈʂʇɽ. ʋ ʦʙʩʷʛʦʚʠʭ ʽ ʚʘʨʪʽʩʥʠʭ ʦʜʠʥʠʮʷʭ (ʪʘʙʣ. 1) 

ʩʧʽʚʩʪʘʚʣʝʥʦ ʪʝʭʥʦʣʦʛʽʯʥʽ ʩʭʝʤʠ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʠʯʥʦʾ ʪʘ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʟ ʫʪʠʣʽʟʘʮʽʻʶ 

ʚʠʨʦʙʣʝʥʦʛʦ ʪʝʧʣʘ ʥʘ ʚʣʘʩʥʽ ʧʦʪʨʝʙʠ (ʈʠʩ.1) ʪʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʇɻ ʷʢ ʧʝʨʰʦʜʞʝʨʝʣʘ ʪʝʧʣʦʚʦʾ 

ʝʥʝʨʛʽʾ ʜʣʷ ʧʨʦʮʝʩʫ ʛʘʟʠʬʽʢʘʮʽʾ ʜʝʨʝʚʠʥʠ. 
ʊʘʙʣʠʮʷ 1 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʘ 

ɿ ʫʪʠʣʽʟʘʮʽʶ 

ʚʠʨʦʙʣʝʥʦʾ ʪʝʧʣ. 

ʝʥʝʨʛʽʾ ʜʣʷ ʧʽʨʦʣʽʟʫ 

ʜʝʨʝʚʠʥʠ 

ɹʝʟ ʫʪʠʣʽʟʘʮʽʾ 

ʚʠʨʦʙʣʝʥʦʾ ʪʝʧʣ. 

ʝʥʝʨʛʽʾ ʜʣʷ ʧʽʨʦʣʽʟʫ 

ʜʝʨʝʚʠʥʠ 

ʇʦʪʫʞʥʽʩʪʴ ʧʽʨʦʣʽʟʥʦʛʦ ʢʦʪʣʘ, ʢɺʪ 320,00 

ɻʝʥʝʨʘʮʽʷ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʉʅʈ-ʫʩʪʘʚʦʶ, ʄɼʞ/ʨʽʢ 4 853 380,80 

ʊʝʧʣʦʚʘ ʝʥʝʨʛʽʷ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʧʨʦʮʝʩʫ ʧʽʨʦʣʽʟʫ, ʄɼʞ/ʨʽʢ 2 817 402,59 

ʊʝʧʣʦʚʘ ʝʥʝʨʛʽʷ, ʷʢʘ ʧʽʜʣʷʛʘʻ ʫʪʠʣʽʟʘʮʽʾ, ʄɼʞ/ʨʽʢ 2 035 978,21 4 853 380,80 

ɺʠʪʨʘʪʠ ʥʘ ʧʘʣʠʚʦ ʜʣʷ ʧʨʦʮʝʩʫ ʧʽʨʦʣʽʟʫ, ʜʦʣʣ. ʉʐɸ/ʨʽʢ 0,00 26 611,57 

 



ɯɯɯ ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ ʪʘ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  

çɽʥʝʨʛʝʪʠʯʥʠʡ ʤʝʥʝʜʞʤʝʥʪ: ʩʪʘʥ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ï PEMSô16è  
çɯʅʅʆɺɸʎɯʁʅɯ ʄɽʊʆɼʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ ʇɯɼɺʀʑɽʅʅʗ ɽʅɽʈɻʆɽʌɽʂʊʀɺʅʆʉʊɯè 
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ʈʠʩ. 1 ï ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʟ ʫʪʠʣʽʟʘʮʽʻʶ ʯʘʩʪʢʠ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ 

ʊʘʙʣʠʮʷ 2      

ɼʣʷ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ 

ʜʝʨʝʚʦʦʙʨʦʙʥʦʛʦ ʧʽʜʧʨʠ-

ʻʤʩʪʚʘ, ʧʦʪʫʞʥʽʩʪʶ 200 

ʢɺʪ ʽ ʩʫʰʠʣʴʥʠʤ 

ʢʦʤʧʣʝʢʩʦʤ ʜʝʨʝʚʠʥʠ 

ʧʦʪʫʞʥʽʩʪʶ 140 ʢɺʪ, ʙʫʣʦ 

ʦʙʨʘʥʦ CHP-ʫʩʪʘʚʫ 

ʧʦʪʫʞʥʽʩʪʶ 300 ʢɺʪ. ɿʘ 

ʩʭʝʤʦʶ ʨʦʟʨʘʭʫʥʢʫ 

ʥʦʨʤʦʚʘʥʦʾ ʩʦʙʽʚʘʨʪʦʩʪʽ 

(LCOE)  ʙʫʣʠ ʧʨʠʡʥʷʪʽ 

ʥʘʩʪʫʧʥʽ ʧʨʦʛʥʦʟʥʽ ʜʘʥʽ: 

ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʽʥʬʣʷʮʽʾ 

(ʪʝʤʧ ʝʩʢʘʣʘʮʽʾ ʮʽʥ) 5%, 

ʜʠʩʢʦʥʪʫ 16% . 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʝʣʝʢʪʨʠʯ-ʥʘ ʽ 

ʪʝʧʣʦʚʘ CHP-ʫʩʪʘʚʠ 

ʩʪʘʥʦʚʠʪʴ 47% ʽ 27% 

ʚʽʜʧʦʚʽʜʥʦ; ʂɺɺʇ = 0,9 

(ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ).  

      ʈʠʩ. 2     

ɽʢʦʥʦʤʽʢʦ-ʪʝʭʥʽʯʥʽ  ʧʦʢʘʟʥʠʢʠ ʧʦʢʘʟʘʥʽ ʫ ʪʘʙʣʠʮʽ 2. ʅʘ ʨʠʩʫʥʢʫ 2 ʧʦʟʥʘʯʝʥʦ LCOE  ̔

LCOʅ ï ʥʦʨʤʦʚʘʥʘ ʩʦʙʽʚʘʨʪʽʩʪʴ ʝʣʝʢʪʨʠʯʥʦʾ ʽ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ, ʚ ʜʦʣʣ. ʉʐɸ/ʢɺʪĿʛʦʜ ʪʘ ʫ 

ʛʨʥ/ɻʢʘʣ, ʚʽʜʧʦʚʽʜʥʦ. 
ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 

1. ʊʤ̔ʝʨʙʘʻʚ ʅ. ʌ. ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʵʥʝʨʛʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʜʨʝʚʝʩʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʤʝʪʦʜʦʤ 

ʛʘʟʠʬʠʢʘʮʠʠ / ɺʝʩʪʥʠʢ ʂʘʟʘʥʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ï2012, ïʪ.15, ï̄ 1, ïʉ.118-121. 

2. ʐʫʣʴʞʝʥʢʦ ʉ.ɺ., ɼʝʥʠʩʦʚ ɺ.ɸ. ʂʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʧʘʣʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚʽʜʥʦʩʥʦ ʪʨʘʜʠʮʽʡʥʠʭ ʪʝʭʥʦ-ʣʦʛʽʡ 

ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʠʯʥʦʾ ʪʘ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ// ʇʨʦʙʣʝʤʠ ʟʘʛʘʣʴʥʦʾ ʝʥʝʨʛʝʪʠʢʠ. ï 2014. ï ˉ3. ï ʉ.29-35. 

3. ʐʫʣʴʞʝʥʢʦ ʉ.ɺ. ɽʢʦʥʦʤʽʯʥʘ ʦʮʽʥʢʘ ʧʝʨʩʧʝʢʪʠʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʣʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʜʣʷ ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ 

ʣʦʢʘʣʴʥʦʛʦ ʦʙôʻʢʪʘ / ʉ.ɺ. ʐʫʣʴʞʝʥʢʦ, ɺ.ʆ. ʂʦʩʪʶʢ, ɭ.ɺ. ɹʣʠʟʥʶʢ // ɿʙʽʨʥʠʢ ʜʦʧʦʚʽʜʝʡ ɯɯ-ʦʾ ʤʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ ʪʘ 

ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ñɽʥʝʨʛʝʪʠʯʥʠʡ ʤʝʥʝʜʞʤʝʥʪ: ʩʪʘʥ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫò.ï ʂʠʾʚ.ï ʉ. 57-58.  

  

ʇʦʪʫʞʥʽʩʪʴ CHP-ʫʩʪʘʚʠ, ʢɺʪ 300,00 

ʉʧʦʞʠʚʘʥʥʷ ʩʠʥʪʝʟ-ʛʘʟʫ, ʤ3/ʛʦʜ 120,00 

ʉʧʦʞʠʚʘʥʘ ʝʣʝʢʪʨʠʯʥʘ ʧʦʪʫʞʥʽʪʴ ʧʽʜʨʠʻʤʩʪʚʘ, ʢɺʪĿʛʦʜ/ʨʽʢ 2 359 287 

ɻʝʥʝʨʦʚʘʥʘ ʝʣʝʢʪʨʠʯʥʘ ʧʦʪʫʞʥʽʩʪʴ, ʢɺʪĿʛʦʜ/ʨʽʢ 2 365 200 

ʉʦʙʽʚʘʨʪʽʩʪʴ ʚʠʨʦʙʣʝʥʦʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʜʦʣʣ. ʉʐɸ/ʢɺʪĿʛʦʜ 0,0274 
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ʋɼʂ 620.92+621.31 

ʂʦʩʪʶʢ ɺ.ʆ., ʢ.ʪ.ʥ, ʈʘʜʯʝʥʢʦ ʆ.ʃ., ʢ.ʪ.ʥ., 

ɯʥʩʪʠʪʫʪ ʟʘʛʘʣʴʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʅɸʅ ʋʢʨʘʾʥʠ,  

ɸʢʩʴʦʥʦʚʘ ʆ.ʉ., ʤʘʛʽʩʪʨʘʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

 çʂʠʚʾʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

ʄʆɼɽʃʔ ʉʌɽʋ ɿ ɺɯɼʉʊɽɾɽʅʅʗʄ ʂʋʊɸ ʉʍʆɼɾɽʅʅʗ ʉʆʅʎʗ ɼʃʗ ɽʃɽʂʊʈʆ-

ʇʆʉʊɸʏɸʅʅʗ ʆɹ'ɭʂʊɸ ʊɸ ɿ ɺʈɸʍʋɺɸʅʅʗʄ ɿʄɯʅʅʆɻʆ ʇʆʂɸɿʅʀʂɸ 

ɯʅʉʆʃʗʎɯɰ 

ʇʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤ ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʪʨʘʜʠʮʽʡʥʠʭ ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʩʦʥʷʯʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚ ʝʣʝʢʪʨʠʯʥʫ 

ʝʥʝʨʛʽʶ (ʌɽʇ) ʜʦʩʷʛʘʶʪʴ ʰʣʷʭʦʤ ʥʘʣʝʞʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ ʧʦʪʦʢʫ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ ʥʘ ʧʣʦʱʠʥʫ 

ʧʘʥʝʣʝʡ ʌɽʇ. ʇʦʨʽʚʥʷʥʦ ʚʠʱʠʡ ʨʽʚʝʥʴ ʫʪʠʣʽʟʘʮʽʾ 

ʝʥʝʨʛʽʾ ʩʦʥʷʯʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ 

ʟʘʙʝʟʧʝʯʝʥʦ ʩʪʘʥʜʘʨʪʥʠʤʠ ʧʘʥʝʣʷʤʠ ʌɽʇ, 

ʦʩʥʘʱʝʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʚʽʜʩʪʝʞʝʥʥʷ ʘʟʠʤʫʪʘʣʴʥʦʛʦ 

ʢʫʪʘ ʉʦʥʮʷ ʧʨʦʪʷʛʦʤ ʜʦʙʠ [1], ʱʦ, ʦʜʥʘʢ, ʧʦʪʨʝʙʫʻ 

ʜʦʜʘʪʢʦʚʦʛʦ ʧʨʦʩʪʦʨʫ ʜʣʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʛʨʫʧʠ ʪʘʢʠʭ 

ʧʘʥʝʣʝʡ (ʩʪʦʣʽʚ) ʉʌɽʋ.  

ɿ ʤʝʪʦʶ ʦʮʽʥʶʚʘʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʟʙʽʣʴʰʝʥʥʷ 

ʦʙʩʷʛʫ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʷʢʘ ʧʨʦʜʫʢʫʻʪʴʩʷ   ʌɽʇ, 

ʚʠʢʦʥʘʥʦ ʤʦʜʝʣʶʚʘʥʥʷ  ʉʌɽʋ ʟʽ ʩʪʦʣʘʤʠ, 

ʦʩʥʘʱʝʥʠʤʠ ʧʨʦʤʠʩʣʦʚʠʤʠ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʤʠ 

ʧʨʠʩʪʨʦʷʤʠ  ʩʪʝʞʝʥʥʷ ʤʘʨʢʠ DuraTrack HZv3 

ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʤʧʘʥʽʾ Array Technologies. 

ʉʪʝʞʝʥʥʷ ʟʘ ʢʫʪʦʤ ʧʘʜʽʥʥʷ ʩʦʥʷʯʥʦʛʦ ʧʨʦʤʽʥʥʷ 

ɗ* ʥʘ ʪʘʢʫ ʧʘʥʝʣʴ ʟʜʽʡʩʥʶʶʪʴ ʟʤʽʥʦʶ ʢʫʪʘ ʥʘʭʠʣʫ 

ʩʦʥʷʯʥʦʾ ʧʘʥʝʣʽ ɟ (ʨʠʩ. 1): ʮʝ ʻ ʢʫʪ ʥʘʭʠʣʫ ʩʪʦʣʘ çʜʦ ʉʦʥʮʷè ʫ ʧʨʦʮʝʩʽ ʡʦʛʦ ʨʫʭʫ ʧʦ ʥʝʙʦʩʭʠʣʫ 

ʟʽ ʩʭʦʜʫ ʥʘ ʟʘʭʽʜ, ʫ ʧʦʪʦʯʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ ʚʽʜʥʦʩʥʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʥʷ. ʈʦʙʦʯʽ 

ʟʥʘʯʝʥʥʷ ʢʫʪʘ ɟ ʜʣʷ ʦʙʨʘʥʠʭ ʩʣʽʜʢʫʶʯʠʭ ʧʨʠʩʪʨʦʾʚ  ʧʨʦʪʷʛʦʤ ʩʚʽʪʣʦʚʦʛʦ ʧʝʨʽʦʜʫ ʜʦʙʠ 

ʦʙʠʨʘʶʪʴʩʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʶ ʩʣʽʜʢʫʶʯʦʶ ʩʠʩʪʝʤʦʶ  ʟ ʨʦʙʦʯʦʛʦ ʜʽʘʧʘʟʦʥʫ [ī 520 ʜʦ 52Á].  

ʈʦʟʨʘʭʫʥʢʦʚʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Rɟ (ʢʦʝʬʽʮʽʻʥʪ ʧʦʛʦʜʠʥʥʦʛʦ ʨʽʚʥʷ ʽʥʩʦʣʷʮʽʾ ʪʘ/ʘʙʦ ʦʙʩʷʛʫ 

ʧʝʨʝʪʚʦʨʝʥʦʾ ʝʥʝʨʛʽʾ) ʚʽʜʥʦʩʥʦ ʦʙʩʷʛʫ ʝʥʝʨʛʽʾ, ʚʠʨʦʙʣʝʥʦʛʦ ʨʦʟʪʘʰʦʚʘʥʦʶ ʛʦʨʠʟʦʥʪʘʣʴʥʦ 

ʧʘʥʝʣʣʶ ʌɽʇ, ʜʣʷ ʩʪʦʣʘ ʽʟ ʧʨʠʩʪʨʦʷʤʠ ʩʪʝʞʝʥʥʷ HZv3 ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
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ʜʝ Bn ï ʬʽʢʩʦʚʘʥʠʡ ʦʙʩʷʛ ʧʨʷʤʦʛʦ ʩʦʥʷʯʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ɗ* ï ʢʫʪ ʧʘʜʽʥʥʷ ʩʦʥʷʯʥʦʛʦ 

ʧʨʦʤʽʥʥʷ, ʷʢʠʡ ʚʠʤʽʨʶʻʪʴʩʷ ʤʽʞ ʥʘʧʨʷʤʢʦʤ ʩʦʥʷʯʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʽ ʥʦʨʤʘʣʣʶ ʜʦ 

ʧʣʦʱʠʥʠ ʩʪʦʣʘ ʉʌɽʋ. ʋ ʧʦʣʫʜʥʝʚʫ ʛʦʜʠʥʫ ʜʣʷ ʝʢʚʘʪʦʨʘ ” —ᶻ  —ȿ  = 0, ʘ ʟʘʛʘʣʦʤ ʟʝʥʽʪʥʠʡ 

ʢʫʪ ʉʦʥʮʷ ɗz ʦʙʯʠʩʣʶʶʪʴ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʰʠʨʦʪʠ ű ʪʘ ʢʫʪʘ ʩʭʠʣʝʥʥʷ ŭ ʜʣʷ ʛʦʜʠʥʥʦʛʦ ʢʫʪʘ ɤI, 

ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʦʪʦʯʥʦʤʫ ʯʘʩʫ ʩʚʽʪʣʦʚʦʛʦ ʧʝʨʽʦʜʫ ʜʦʙʠ ʊ [2]: 

djwdjq sinsincoscoscoscos Ö+ÖÖ= Iz ; )12(15 TI -=w .  (2) 

ɺʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʦʙʤʝʞʝʥʥʷ ʦʙʩʷʛʫ ʚʠʨʦʙʣʝʥʦʾ ʉʌɽʋ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʻ ʭʤʘʨʥʽʩʪʴ. ɰʾ 

ʚʧʣʠʚ ʥʘ ʽʥʩʦʣʷʮʽʶ ʧʦʚʝʨʭʥʽ ʩʪʦʣʽʚ ʤʘʻ ʤʽʥʣʠʚʠʡ ʭʘʨʘʢʪʝʨ, ʚʨʘʭʫʚʘʥʥʷ ʷʢʦʛʦ ʤʦʞʣʠʚʝ  ʰʣʷʭʦʤ 



ɯɯɯ ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ ʪʘ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  

çɽʥʝʨʛʝʪʠʯʥʠʡ ʤʝʥʝʜʞʤʝʥʪ: ʩʪʘʥ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ï PEMSô16è  
çɯʅʅʆɺɸʎɯʁʅɯ ʄɽʊʆɼʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ ʇɯɼɺʀʑɽʅʅʗ ɽʅɽʈɻʆɽʌɽʂʊʀɺʅʆʉʊɯè 
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ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʜʝʪʝʨʤʽʥʦʚʘʥʦ-ʩʪʦʭʘʩʪʠʯʥʠʭ ʤʦʜʝʣʝʡ [3]. ʋ [4] 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʫʩʝʨʝʜʥʝʥʫ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʭʤʘʨʥʽʩʪʶ ʪʘ ʽʥʩʦʣʷʮʽʻʶ ʥʠʞʯʝ ʾʾ ʨʽʚʥʷ ʧʦ ʚʠʩʦʪʽ: 

2/1
2

cII fc -= ; fc SSc= ,    (3) 

ʜʝ Ic, I f ï ʽʥʩʦʣʷʮʽʾ ʟʘ ʭʤʘʨʥʦʩʪʽ ʥʘ ʥʝʙʽ ʪʘ ʚ ʫʤʦʚʘʭ ʙʝʟʭʤʘʨʥʦʛʦ ʥʝʙʘ ʚʽʜʧʦʚʽʜʥʦ, Ὓ ï ʚʩʷ ʧʣʦʱʘ 
ʥʝʙʝʩʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʷʢʘ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʷʩʥʫ ʧʦʛʦʜʫ, ʩ ï ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʨʽʚʝʥʴ 

ʭʤʘʨʥʦʩʪʽ, Ὓ ï ʯʘʩʪʠʥʘ ʧʣʦʱʽ Ὓ, ʷʢʘ ʟʘʢʨʠʪʘ ʭʤʘʨʘʤʠ. ʌʦʨʤʫʣʫ (3) ʟʘʩʪʦʩʦʚʫʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 
ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʭʤʘʨʥʦʩʪʽ ʥʘ ʦʙʩʷʛ ʛʝʥʝʨʦʚʘʥʦʾ ʉʌɽʋ ʝʥʝʨʛʽʾ, ʜʣʷ ʯʦʛʦ  ʨʦʟʨʘʭʫʥʢʦʚʽ 

ʟʥʘʯʝʥʥʷ Ic ʪʘ I f  ʩʣʽʜ ʜʦʤʥʦʞʠʪʠ ʥʘ ʜʽʡʩʥʫ ʩʫʤʘʨʥʫ ʧʣʦʱʫ ʧʦʚʝʨʭʥʽ ʧʘʥʝʣʝʡ ʌɽʇ (ʚʩʽʭ ʨʦʙʦʯʠʭ 

ʩʪʦʣʽʚ ʉʌɽʋ). 

ʈʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʉʌɽʋ ʦʩʥʘʱʝʥʦʾ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ DuraTrack 

HZv3, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʠʥʭʨʦʥʥʝ ʦʙʝʨʪʘʥʥʷ ʚʩʽʭ ʾʾ ʩʪʦʣʽʚ ʥʘʚʢʦʣʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʦʩʽ, ʪʘ ʽʟ 

ʚʨʘʭʫʚʘʥʥʷʤ ʚʧʣʠʚʫ ʭʤʘʨʥʦʩʪʽ ʟʘ ʨʽʟʥʠʭ ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʽʻʥʪʘ ʩ ʧʦʜʘʥʦ ʛʨʘʬʽʯʥʦ ʥʘ ʨʠʩ. 2. 

 
    ʘ)       ʙ) 

ʈʠʩ. 2 ʇʦʛʦʜʠʥʥʠʡ ʚʠʨʦʙʽʪʦʢ ʝʥʝʨʛʽʾ ʉʌɽʋ: ʘ) ʜʣʷ ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʥʷ ʪʨʘʚʥʷ; ʙ) ʜʣʷ 

ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʥʷ ʣʠʩʪʦʧʘʜʘ 

ʈʦʟʨʘʭʫʥʢʦʚʽ ʢʨʠʚʽ ʥʘ ʜʽʘʛʨʘʤʽ ʨʠʩ. 2 ʥʘʚʝʜʝʥʦ ʜʣʷ ʛʝʦʛʨʘʬʽʯʥʠʭ ʢʦʦʨʜʠʥʘʪ ʤʽʩʪʘ ʂʠʻʚʘ ʟ 

ʨʦʟʨʘʭʫʥʢʫ ʥʘ 1,0 ʄɺʪʧʽʢ ʚʩʪʘʥʦʚʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʌɽʇ. ʂʨʠʚʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʥʘʯʝʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʘ ʭʤʘʨʥʦʩʪʽ ʩ = 0,51 ʻ ʥʘʡʙʽʣʴʰ ʡʤʦʚʽʨʥʦʶ ʚʠʭʦʜʷʯʠ ʟ ʘʥʘʣʽʟʫ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ 

ʦʙʨʘʥʦʛʦ ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʤʽʩʮʷ. 

ɼʽʘʛʨʘʤʠ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʟʥʘʯʝʥʴ ʦʙʩʷʛʽʚ ʜʦʙʦʚʦʛʦ ʚʠʨʦʙʣʝʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ 

ʜʝʤʦʥʩʪʨʫʶʪʴ, ʱʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʨʠʩʪʨʦʾʚ ʚʽʜʩʪʝʞʝʥʥʷ ʧʦʣʦʞʝʥʥʷ ʉʦʥʮʷ ʤʦʞʝ ʢʦʤʧʝʥʩʫʚʘʪʠ 

80ī90% ʟʤʝʥʰʝʥʥʷ ʚʠʨʦʙʽʪʢʫ, ʦʙʫʤʦʚʣʝʥʦʛʦ ʭʤʘʨʥʽʩʪʶ ʪʘ ʤʘʢʩʠʤʽʟʫʻ ʫʪʠʣʽʟʘʮʽʶ ʩʦʥʷʯʥʦʾ 

ʝʥʝʨʛʽʾ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʌɽʇ ʽʟ ʞʦʨʩʪʢʦ ʬʽʢʩʦʚʘʥʠʤ ʧʦʣʦʞʝʥʥʷʤ ʧʘʥʝʣʝʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʥʠʞʯʠʤʠ ʦʙʩʷʛʘʤʠ ʚʠʨʦʙʽʪʢʫ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʱʦ ʨʽʚʥʦʮʽʥʥʦ ʝʬʝʢʪʫ ʥʝʜʦʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʦʝʢʪʥʦʾ ʚʩʪʘʥʦʚʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʉʌɽʋ. 
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ɯɯɯ ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ ʪʘ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  

çɽʥʝʨʛʝʪʠʯʥʠʡ ʤʝʥʝʜʞʤʝʥʪ: ʩʪʘʥ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ï PEMSô16è  
çɯʅʅʆɺɸʎɯʁʅɯ ʄɽʊʆɼʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ ʇɯɼɺʀʑɽʅʅʗ ɽʅɽʈɻʆɽʌɽʂʊʀɺʅʆʉʊɯè 
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ʂʦʩʪʶʢ ɺ.ʆ., ʢ.ʪ.ʥ, ʈʘʜʯʝʥʢʦ ʆ.ʃ., ʢ.ʪ.ʥ., 

ɯʥʩʪʠʪʫʪ ʟʘʛʘʣʴʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʅɸʅ ʋʢʨʘʾʥʠ, 

ʂʦʥʦʧʢʦ ɺ.ɯ., ʤʘʛʽʩʪʨʘʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʠʚʾʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

 

ʈɽɸʃɯɿɸʎɯʗ ɸʃɻʆʈʀʊʄʋ ʂɽʈʋɺɸʅʅʗ ʄɯʂʈʆʄɽʈɽɾɽʖ ʅɸ ʆʉʅʆɺɯ ʋʄʆɺʀ 

ɯʅɺɸʈɯɸʅʊʅʆʉʊɯ ʉʊɸʅʋ ɿɸʈʗɼɾɽʅʆʉʊɯ ɽʃɽʂʊʈʀʏʅʆɻʆ ɸʂʋʄʋʃʗʊʆʈɸ 

ʉʪʘʪʠʩʪʠʯʥʦ ʧʽʜʪʚʝʨʜʞʝʥʠʤ ʬʘʢʪʦʤ ʩʴʦʛʦʜʥʽʰʥʴʦʛʦ ʩʪʘʥʫ ʨʠʥʢʽʚ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʻ 

ʱʦʨʽʯʥʠʡ ʧʨʠʨʽʩʪ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʧʦʧʨʠ ʧʽʜʚʠʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʝʥʝʨʛʦ-

ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ ï ʧʦʙʫʪʦʚʠʭ ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʨʦʟʧʦʜʽʣʴʥʠʭ ʤʝʨʝʞ [1]. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʠʭ ʤʽʢʨʦʤʝʨʝʞ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ ʛʥʫʯʢʦʛʦ ʟʘʜʦʚʦʣʝʥʥʷ 

ʧʦʧʠʪʫ ʥʘ ʝʣʝʢʪʨʠʯʥʫ ʝʥʝʨʛʽʶ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʚ ʤʽʢʨʦʤʝʨʝʞʘʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʙʥʠʮʪʚʘ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʥʘ ʦʩʥʦʚʽ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ (ɽ-ɺɼɽ) ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰ ʚʠʩʦʢʠʡ 

ʩʪʫʧʽʥʴ ʘʚʪʦʥʦʤʥʦʩʪʽ ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʯʽʚ. 

ʉʫʪʪʻʚʠʤ ʥʝʜʦʣʽʢʦʤ ɽ-ɺɼɽ ʻ ʩʣʘʙʢʦ ʧʨʦʛʥʦʟʦʚʘʥʘ 

ʤʠʪʪʻʚʘ ʝʥʝʨʛʽʷ (ʚʠʭʽʜʥʘ ʧʦʪʫʞʥʽʩʪʴ) ʜʞʝʨʝʣʘ, ʱʦ 

ʦʙʫʤʦʚʣʝʥʦ ʤʽʥʣʠʚʽʩʪʶ ʧʨʠʨʦʜʥʦʾ ʩʠʣʠ ʚʽʪʨʫ, ʨʽʚʥʷ 

ʽʥʩʦʣʷʮʽʾ. ʎʝʡ ʥʝʜʦʣʽʢ ʯʘʩʪʢʦʚʦ ʫʩʫʚʘʶʪʴ ʰʣʷʭʦʤ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʢʦʧʠʯʫʚʘʯʽʚ ʝʥʝʨʛʽʾ (ɽʅ). 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʫʯʘʩʥʠʭ ɽʅ, 

ʝʣʝʢʪʨʠʯʥʽ ʘʢʫʤʫʣʷʪʦʨʥʽ ʙʘʪʘʨʝʾ (ɸɹ) ʨʽʟʥʠʭ ʪʠʧʽʚ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʠʪʦʤʠʭ ʧʦʢʘʟʥʠʢʽʚ (5õ110 ɺʪĿʛʦʜ/ʢʛ, 

40õ1100 ɺʪ/ʢʛ) ʻ ʥʘʡʙʽʣʴʰ ʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʪʨʠʚʘʣʦʛʦ ʚ ʯʘʩʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʩʢʣʘʜʽ ʤʽʢʨʦʤʝʨʝʞ [2]. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʥʘʢʦʧʠʯʝʥʦʾ ʚ ɸɹ ʝʥʝʨʛʽʾ ʚ ʨʘʟʽ ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʦʙʩʷʛʫ 

ʛʝʥʝʨʫʚʘʥʥʷ ɽ-ɺɼɽ, ʻ ʚʘʞʣʠʚʦʶ ʚʣʘʩʪʠʚʽʩʪʶ ʨʦʙʦʪʠ 

ʤʽʢʨʦʤʝʨʝʞʽ. ɿʘʜʘʯʘ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʻʤʥʦʩʪʽ ɸɹ 

ʜʣʷ ʤʽʢʨʦʤʝʨʝʞʽ, ʜʦʩʽ ʻ ʥʝʜʦʩʪʘʪʥʴʦ ʦʧʨʘʮʴʦʚʘʥʦʶ [3, 4]. 

ɸɹ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʝʞʠʤʽʚ ʟʘʨʷʜ/ʨʦʟʨʷʜ, ʱʦ ʚʞʝ 

ʚʽʜʙʫʣʠʩʴ, ʚ ʢʦʞʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ ʤʘʻ ʧʝʚʥʠʡ ʝʣʝʢʪʨʠʯʥʠʡ 

ʟʘʨʷʜ (ʚʠʤʽʨʶʻʪʴʩʷ ʫ ɸȚʛʦʜ), ʷʢʠʡ ʤʦʞʥʘ ʦʙʯʠʩʣʠʪʠ ʯʝʨʝʟ 

ʙʝʟʨʦʟʤʽʨʥʫ ʚʝʣʠʯʠʥʫ SOC (state of charge) ï ʚʽʜʥʦʰʝʥʥʷ 

ʟʥʘʯʝʥʥʷ ʧʦʪʦʯʥʦʛʦ ʝʣʝʢʪʨʠʯʥʦʛʦ ʟʘʨʷʜʫ ɸɹ ʜʦ ʾʾ 

ʥʦʤʽʥʘʣʴʥʦʾ ʻʤʥʦʩʪʽ. ɺʽʜʦʤʦ, ʱʦ ɸɹ ʤʘʶʪʴ ʧʝʚʥʽ 

ʦʙʤʝʞʝʥʥʷ ʱʦʜʦ ʛʣʠʙʠʥʠ ʨʦʟʨʷʜʫ (ʮʶ ʚʝʣʠʯʠʥʫ 

ʧʦʟʥʘʯʘʶʪʴ DOD ï depth of discharge) ï ʚʽʜʥʦʰʝʥʥʷ 

ʧʝʨʝʜʘʥʦʾ ʩʧʦʞʠʚʘʯʝʚʽ ʝʥʝʨʛʽʾ ʜʦ ʨʝʟʫʣʴʪʘʪʫ ʤʥʦʞʝʥʥʷ 

ʥʦʤʽʥʘʣʴʥʦʾ ʻʤʥʦʩʪʽ ɸɹ ʥʘ ʥʦʤʽʥʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʥʘʧʨʫʛʠ ʥʘ 

ʾʾ ʢʣʝʤʘʭ. ɺʽʜʪʘʢ ʤʘʻ ʚʠʢʦʥʫʚʘʪʠʩʴ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

1=+DODSOC . 

ʅʘʡʙʽʣʴʰʽ    ʧʝʨʩʧʝʢʪʠʚʠ    ʚ    ʫʤʦʚʘʭ     ʩʫʯʘʩʥʦʛʦ 

ʫʢʨʘʾʥʩʴʢʦʛʦ    ʟʘʢʦʥʦʜʘʚʩʪʚʘ    ʧʦʚôʷʟʫʶʪʴ   ʽʟ   ʰʠʨʦʢʠʤ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ ʧʘʥʝʣʝʡ (ʌɽʇ) [5].   

ʇʦʪʨʽʙʥʝ ʯʠʩʣʦ ʌɽʇ PVN  ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʥʘ ʦʩʥʦʚʽ ʫʤʦʚʠ ʽʥʚʘʨʽʘʥʪʥʦʩʪʽ ʧʦʢʘʟʥʠʢʘ 

SOC= SOC(t) = 1ī DODrated ʟʘ ʚʠʨʘʟʦʤ: 
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ʜʝ ()tEDC

load  ï ʝʥʝʨʛʽʷ ʩʧʦʞʠʚʘʥʘ ʥʘ ʧʦʩʪʽʡʥʽʡ ʥʘʧʨʫʟʽ; ()tEAC

load  ï ʝʥʝʨʛʽʷ ʩʧʦʞʠʚʘʯʽʚ ʟʤʽʥʥʦʛʦ 

ʩʪʨʫʤʫ, ʦʪʨʠʤʘʥʘ ʚʽʜ ʌɽʇ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʚʝʨʪʦʨʘ; h
inv

 ï ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ ʽʥʚʝʨʪʦʨʘ; 

()tEs  ï ʝʥʝʨʛʽʷ, ʷʢʫ ʛʝʥʝʨʫʻ ʦʜʥʘ ʌɽʇ; it  ï ʥʦʤʝʨ ʽʥʪʝʨʚʘʣʫ ʯʘʩʫ ʧʨʦʪʷʛʦʤ ʷʢʦʛʦ ʚʠʟʥʘʯʝʥʦ 

ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʫ ʚʠʨʘʟʽ (1).  

ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʪʨʠʚʘʣʽʩʪʴ ʢʦʞʥʦʛʦ ʟ ʽʥʪʝʨʚʘʣʽʚ ʯʘʩʫ ʦʜʥʘʢʦʚʘ ʽ ʜʦʨʽʚʥʶʻ 1 ʛʦʜʠʥʽ ʪʘ 

[ ]Ti ;1= , ʜʝ ʊ ï ʤʘʢʩʠʤʘʣʴʥʘ ʪʨʠʚʘʣʽʩʪʴ ʚ ʛʦʜʠʥʘʭ ʧʨʦʮʝʩʫ ʚʠʟʥʘʯʝʥʥʷ ʛʨʘʬʽʢʘ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ 

ʨʽʚʥʽʚ ʽʥʩʦʣʷʮʽʾ ʌɽʇ. 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʣʝʞʥʦʩʪʽ (1) ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʝʥʝʨʛʽʶ ()tEbat , ʷʢʫ ʤʘʻ ʤʽʩʪʠʪʠ ɸɹ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʨʝʙʽʡʥʦʛʦ ʧʦʩʪʘʯʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ: 

() () () ()( )ä
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+-Ö=
t

t

T

t
inv
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DC

loadsPVbat
tttt EEENE

1

/h  .    (2) 

ɿʘ ʥʘʷʚʥʦʩʪʽ ʛʨʘʬʽʢʘ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʨʽʚʥʽʚ ʽʥʩʦʣʷʮʽʾ ʌɽʇ ʦʪʨʠʤʘʥʠʭ ʜʣʷ ʢʦʞʥʦʛʦ ʟ it  

ʽʥʪʝʨʚʘʣʽʚ ʯʘʩʫ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʟʥʘʯʝʥʥʷ batC  ʻʤʥʦʩʪʽ ɸɹ, ʟʘ ʷʢʦʾ ʙʫʜʝ ʟʘʙʝʟʧʝʯʝʥʦ ʾʾ ʧʦʩʪʽʡʥʫ 

ʟʘʨʷʜʞʝʥʽʩʪʴ ʥʘ ʨʽʚʥʽ ʚʠʟʥʘʯʝʥʦʤʫ ʚʠʨʦʙʥʠʢʦʤ (DODrated = 0,2 ï 0,3). ɿʘʣʝʞʥʽʩʪʴ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

batʉ  ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ [4]: 

() ()( ) ()[ ]VEEEC batbatQQbat
ttt

DOD
/||,max

1
minmax

-Ö= ,   (3) 

ʜʝ batV  ï ʥʘʧʨʫʛʘ ʥʘ ʢʣʝʤʘʭ ɸɹ, ʷʢʘ ʚʚʘʞʘʻʪʴʩʷ ʥʝʟʤʽʥʥʦʶ; ()tEQmax  ï ʤʘʢʩʠʤʘʣʴʥʠʡ ʦʙʩʷʛ 

ʝʥʝʨʛʽʾ ʚ ɸɹ; ()tEQmin  ï ʤʽʥʽʤʘʣʴʥʠʡ ʦʙʩʷʛ ʝʥʝʨʛʽʾ ʚ ɸɹ. 

ɺ ʨʦʙʦʪʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʻʤʥʦʩʪʽ batC  ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤʥʦʾ 

ʨʝʘʣʽʟʘʮʽʾ ʘʣʛʦʨʠʪʤʫ, ʨʦʟʨʦʙʣʝʥʦʛʦ ʥʘ ʦʩʥʦʚʽ ʩʧʽʚʚʽʜʥʦʰʝʥʴ (1) ï (3), ʙʣʦʢ-ʩʭʝʤʫ ʷʢʦʛʦ 

ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 1.  

ʈʦʟʨʘʭʫʥʢʠ ʻʤʥʦʩʪʽ ʨʝʟʝʨʚʥʦʾ ɸɹ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʜʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʫʪʦʯʥʠʪʠ ʧʨʦʝʢʪʥʽ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʟʘ 

ʩʪʨʫʢʪʫʨʦʶ ʤʽʢʨʦ-ʤʝʨʝʞʽ ʧʦʨʽʚʥʷʥʦ ʟ ʯʠʩʣʦʚʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʤʠ ʚ [5].  
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ʂʦʩʪʶʢ ɺ.ʆ., ʢ.ʪ.ʥ,  

ɯʥʩʪʠʪʫʪ ʟʘʛʘʣʴʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʅɸʅ ʋʢʨʘʾʥʠ, 

ʄʽʱʝʥʢʦ ɭ.ɺ., ʤʘʛʽʩʪʨʘʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

 çʂʠʚʾʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

ɻɯɹʈʀɼʅɯ ʄʆɼɽʃɯ ʄɯʂʈʆʄɽʈɽɾɯ ɺ ʇʈʀʂʃɸɼʅʀʍ ɿɸɼɸʏɸʍ ʇʆʐʋʂʋ 

ʉʋɹʆʇʊʀʄɸʃʔʅʀʍ ʂʆʅʌɯɻʋʈɸʎɯʁ ɽʃɽʂʊʈʆʇʆʉʊɸʏɸʃʔʅʆɰ ʉʀʉʊɽʄʀ 

ʄʝʪʦʶ ʜʦʧʦʚʽʜʽ ʻ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ ï ʧʦʰʫʢʫ 

ʨʘʮʽʦʥʘʣʴʥʠʭ ʧʨʦʝʢʪʥʠʭ ʨʽʰʝʥʴ ʝʥʝʨʛʦʧʦʩʪʘʯʘʣʴʥʠʭ ʩʠʩʪʝʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʝʢʽʣʴʢʦʭ 

ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʦʩʥʦʚʽ ʝʥʝʨʛʽʾ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʪʘ ʥʘʢʦʧʠʯʫʚʘʯʽʚ ʝʥʝʨʛʽʾ, ʪʘ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ 

ʨʝʟʫʣʴʪʘʪʠ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. 

ʇʨʦʙʣʝʤʽ ʚʠʟʥʘʯʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʠʭ ʢʦʤʧʦʥʫʚʘʣʴʥʠʭ ʨʽʰʝʥʴ ʛʽʙʨʠʜʥʠʭ ʩʠʩʪʝʤ 

ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ, ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʡ ʥʦʚʠʭ ʪʘ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ (ʅɺɼɽ) 

ʡ ʤʦʞʣʠʚʽʩʪʶ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʨʦʟʧʦʜʽʣʴʥʦʾ ʤʝʨʝʞʽ ʷʢ ʜʦ ʨʝʟʝʨʚʥʦʛʦ ʜʞʝʨʝʣʘ, ʧʨʠʩʚʷʯʝʥʘ 

ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʧʨʘʮʴ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʜʚʦʭ ʜʝʩʷʪʠʨʽʯ. ɺʠʦʢʨʝʤʠʣʠʩʴ ʽ ʨʦʟʚʠʚʘʶʪʴʩʷ ʪʨʠ 

ʦʩʥʦʚʥʽ ʪʝʦʨʝʪʠʯʥʽ ʧʣʘʪʬʦʨʤʠ, ˇʨʫʥʪʫʶʯʠʩʴ ʥʘ ʷʢʠʭ ʚʝʜʝʪʴʩʷ ʧʦʰʫʢ ʦʧʪʠʤʘʣʴʥʠʭ 

ʢʦʥʬʽʛʫʨʘʮʽʡ ʢʦʤʙʽʥʦʚʘʥʠʭ ʝʥʝʨʛʦʫʩʪʘʥʦʚʦʢ (ʂɽʋ) [1-3]. 

ɺ [2] ʟʜʽʡʩʥʝʥʘ ʩʧʨʦʙʘ ʦʧʠʩʘʪʠ ʧʨʦʮʝʜʫʨʫ ʧʦʰʫʢʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʚôʷʟʢʫ 

ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʦʾ ʟʘʜʘʯʽ ʢʝʨʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʥʦʶ ʩʠʩʪʝʤʦʶ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʰʣʷʭʦʤ 

ʧʦʻʜʥʘʥʥʷ ʽʜʝʡ ʈ. ɹʝʣʣʤʘʥʘ ʽ ʃ. ɿʘʜʝ ʪʘ ʤʝʪʦʜʽʚ ʥʝʣʦʢʘʣʴʥʦʛʦ ʧʦʰʫʢʫ. ʎʝʡ ʧʽʜʭʽʜ, ʥʘ ʜʫʤʢʫ 

ʘʚʪʦʨʽʚ, ʟʘʙʝʟʧʝʯʫʻ ʥʘʣʝʞʥʽʩʪʴ ʦʪʨʠʤʫʚʘʥʦʛʦ ʨʦʟʚôʷʟʢʫ ʦʙʣʘʩʪʽ ʢʦʤʧʨʦʤʽʩʽʚ, ʚʽʜʪʘʢ, ʤʦʚʣʷʚ, 

ʤʦʞʥʘ ʫʥʠʢʥʫʪʠ ʧʦʰʫʢʫ ʻʜʠʥʦʛʦ ʨʦʟʚôʷʟʢʫ ʧʦ ʇʘʨʝʪʦ. ɺʪʽʤ, ʟʘ ʫʤʦʚ ʜʽʾ ʬʘʢʪʦʨʫ 

ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ, ʨʦʟʚôʷʟʘʥʥʷ ʧʨʠʢʣʘʜʥʠʭ ʪʝʭʥʽʯʥʠʭ ʟʘʜʘʯ ʥʘ ʧʨʘʢʪʠʮʽ ʻ ʥʘʜʪʦ ʛʨʦʤʽʟʜʢʠʤ. 

ɸʚʪʦʨʠ [3] ʨʦʟʨʦʙʠʣʠ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʟʘʩʦʙʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʛʽʙʨʠʜʥʦʾ ɽʇʉ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʜʝʡ MOEA (ʩʧʨʦʱʝʥʘ ʥʘʟʚʘ ï ʛʝʥʝʪʠʯʥʽ ʘʣʛʦʨʠʪʤʠ, GA [4]), ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ 

ʤʦʞʫʪʴ ʙʫʪʠ ʦʪʨʠʤʘʥʽ ʦʧʪʠʤʘʣʴʥʽ, ʘʙʦ ʜʫʞʝ ʙʣʠʟʴʢʽ ʜʦ ʦʧʪʠʤʘʣʴʥʠʭ ʪʝʭʥʽʯʥʽ ʨʽʰʝʥʥʷ ī ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʧʦʥʝʥʪʽʚ ʚʽʜʦʤʠʭ ʩʚʽʪʦʚʠʭ ʯʠ ʥʘʮʽʦʥʘʣʴʥʠʭ ʚʠʨʦʙʥʠʢʽʚ 

ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

ɼʣʷ ʬʽʥʘʥʩʦʚʠʭ ʧʨʦʛʥʦʟʥʠʭ ʜʘʥʠʭ ʤʦʜʝʣʽ ʂɽʋ, ʥʘʚʝʜʝʥʠʭ ʫ ʪʘʙʣʠʮʽ 1 ʟʘ ʜʦʧʦʤʦʛʦʶ ʇɯʂ 

iHOGA ʚʠʢʦʥʘʥʦ ʪʝʩʪʦʚʠʡ ʧʦʰʫʢ ʩʫʙʦʧʪʠʤʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ɽʇʉ ʜʣʷ ʪʠʧʦʚʦʛʦ 

ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚʘ (ʧʨʠʚʘʪʥʦʾ ʩʘʜʠʙʠ), ʨʦʟʪʘʰʦʚʘʥʦʾ ʫ ʤʝʞʘʭ ʤʽʩʪʘ ʂʠʻʚʘ ʟʘ ʜʚʦʤʘ ʢʨʠʪʝʨʽʷʤʠ: 

ʤʽʥʽʤʫʤʫ ʧʨʠʚʝʜʝʥʦʾ ʚʘʨʪʦʩʪʽ NPC (ʚʘʨʪʽʩʥʠʡ) ʪʘ ʝʢʚʽʚʘʣʝʥʪʥʦʛʦ ʦʙʩʷʛʫ ʚʠʢʠʜʽʚ LCE 

(ʝʢʦʣʦʛʽʯʥʠʡ). ʋʤʦʚʠ ʟʙʫʪʫ ʥʘʜʣʠʰʢʫ ʚʠʨʦʙʣʝʥʦʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚʠʟʥʘʯʝʥʦ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʧʽʣʴʛʦʚʠʭ çʟʝʣʝʥʠʭè ʪʘʨʠʬʽʚ ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ʫʢʨʘʾʥʩʴʢʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ: ʧʨʦʝʢʪʥʫ ʩʝʨʝʜʥʶ 

ʮʽʥʫ ʪʘʨʠʬʫ ʚʠʟʥʘʯʝʥʦ ʥʘ ʨʽʚʥʽ 0,12 ɭʚʨʦ/ʢɺʪĿʛʦʜ ʟ ʦʜʥʦʯʘʩʥʦʶ ʤʦʞʣʠʚʽʩʪʶ ʟʘʢʫʧʽʚʣʽ ʜʝʬʽʮʠʪʫ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʟ ɽʄ ʥʘ ʜʦʛʦʚʽʨʥʠʭ ʫʤʦʚʘʭ ʟʘ ʪʘʨʠʬʦʤ 0,05 ɭʚʨʦ/ʢɺʪĿʛʦʜ. 
ʊʘʙʣʠʮʷ 1 

ʅʦʤʽʥʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʜʠʩʢʦʥʪʫ, % 15,0 
ʈʦʟʨʘʭʫʥʢʦʚʠʡ ʪʝʨʤʽʥ ʝʢʩʧʣʫʘʪʘʮʽʾ, 

ʨʦʢʽʚ 
25,0 

ʇʨʦʛʥʦʟʥʠʡ ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ 

ʽʥʬʣʷʮʽʾ, %  
7,0 ʏʘʩʪʢʘ ʢʨʝʜʠʪʥʠʭ ʢʦʰʪʽʚ , % 50,0 

ɺʘʨʪʽʩʪʴ ʤʦʥʪʘʞʫ, ú  400,0 ɺʽʜʩʦʪʢʦʚʘ ʢʨʝʜʠʪʥʘ ʩʪʘʚʢʘ, % 9,0 

ʇʦʪʦʯʥʽ ʚʠʪʨʘʪʠ,  

% ʚʽʜ ʢʘʧ. ʚʘʨʪʦʩʪʽ/ʨʽʢ 
2,0 ʊʝʨʤʽʥ ʚʠʧʣʘʪʠ ʢʨʝʜʠʪʫ, ʨʦʢʽʚ  5,0 

ʅʘ ʨʠʩ. 1 ʽ ʨʠʩ. 2 ʥʘʚʝʜʝʥʦ ʨʦʟʨʘʭʫʥʢʦʚʽ ʜʘʥʽ ʜʣʷ ʢʦʥʬʽʛʫʨʘʮʽʡʥʦʛʦ ʚʘʨʽʘʥʪʫ ï ʨʦʟʚôʷʟʢʫ 

ɹʆɿ, ʱʦ ʚʭʦʜʠʪʴ ʜʦ ʤʥʦʞʠʥʠ ʩʫʙʦʧʪʠʤʘʣʴʥʠʭ ʟʘ ʇʘʨʝʪʦ; ʫ ʧʣʦʱʠʥʽ ʜʚʦʭ ʦʙʨʘʥʠʭ ʢʨʠʪʝʨʽʾʚ 

ʚʘʨʽʘʥʪ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 2 ʥʦʤʝʨʦʤ ç2è (ʜʨʫʛʠʡ ʽʟ ʢʨʘʱʠʭ ʥʝʜʦʤʽʥʦʚʘʥʠʭ ʨʦʟʚôʷʟʢʽʚ, 

ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ ʘʣʛʦʨʠʪʤʦʤ ʨʘʥʞʫʚʘʥʥʷ ʨʦʟʚôʷʟʢʽʚ ʤʦʜʝʣʽ, ʱʦ ʡʦʛʦ ʚʠʢʦʥʫʻ ʇɯʂ iHOGA). 
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  ʈʠʩ. 1      ʈʠʩ. 2 

 
Total cost, NPC (ú) 

ʈʠʩ. 3 

ʈʦʟʨʘʭʫʥʢʦʚʽ ʟʥʘʯʝʥʥʷ ʬʽʥʘʥʩʦʚʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʚʦʭ ʚʘʨʽʘʥʪʽʚ 

ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʦʩʥʦʚʽ ʂɽʋ ʚʽʜʦʙʨʘʞʝʥʽ ʫ ʪʘʙʣʠʮʽ 2 ʜʣʷ ʩʧʽʚʩʪʘʚʣʝʥʥʷ. 

ʊʘʙʣʠʮʷ2   

 ɺʘʨʽʘʥʪ 2 ɺʘʨʽʘʥʪ 1 

ʇʦʯʘʪʢʦʚʠʡ ʦʙʩʷʛ ʽʥʚʝʩʪʠʮʽʡ (ʢʘʧ.ʚʘʨʪʽʩʪʴ), ú  7109 9125 

ʂʨʝʜʠʪʥʽ ʟʦʙʦʚ'ʷʟʘʥʥʷ, ú  3554,5 4562,5 

ʉʫʤʘ ʱʦʨʽʯʥʠʭ ʚʠʧʣʘʪ ʟʘ ʢʨʝʜʠʪʦʤ, ú  913,8 1173,0 

ʇʨʠʚʝʜʝʥʽ ʚʠʪʨʘʪʠ  ʥʘ ʝ/ʝʥʝʨʛʽʶ, ʢʫʧʣʝʥʫ ʟ ʝʣʝʢʪʨʦʤʝʨʝʞʽ (ʚʽʜ 

ʧʦʩʪʘʯʘʣʴʥʠʢʘ), ú 
202,2 41,3 

ʅʘʜʭʦʜʞʝʥʥʷ ʚʽʜ ʟʙʫʪʫ ʝ/ʝʥʝʨʛʽʾ , ú 4770 4943 

ɽʬʝʢʪʠʚʥʘ ʧʨʠʚʝʜʝʥʘ ʚʘʨʪʽʩʪʴ ʧʨʦʝʢʪʫ, ú 4212 6617 

ʉʧʽʚʩʪʘʚʥʘ ʧʨʠʚʝʜʝʥʘ ʚʘʨʪʽʩʪʴ ʟʘ ʧʨʦʝʢʪʦʤ ʧʦʩʪʘʯʘʥʥʷ 100% 

ʦʙʩʷʛʫ ʝ/ʝʥʝʨʛʽʾ ʟ ʨʦʟʧʦʜʽʣʴʥʦʾ ʤʝʨʝʞʽ ʧʨʦʪʷʛʦʤ 

ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ (25 ʨʦʢʽʚ),  ú  

5476 5476 

ʇʨʠʚʝʜʝʥʘ ʥʦʨʤʦʚʘʥʘ ʩʦʙʽʚʘʨʪʽʩʪʴ, ú/ʢɺʪĀʛʦʜ 0,05 0,08 
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мΣсс ͟ˤͭύ
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˥͔͔ͤͪ͊ͼ͜Ύ ˤ˩̂

͟ˤĿ͎ͭ ͦ͒
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˩˽˿Σ ͟ˤͭϊ͎ͦ͒
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ʋɼʂ 699.86           

ʂʫʞʝʣʴ ʃ.ʄ., ɯʥʩʪʠʪʫʪ ʪʝʭʥʽʯʥʦʾ ʪʝʧʣʦʬʽʟʠʢʠ ʅɸʅ ʋʢʨʘʾʥʠ 
 

ʇɯɼɺʀʑɽʅʅʗ ɽʅɽʈɻʆɽʌɽʂʊʀɺʅʆʉʊɯ ɹʋɼɯɺɽʃʔ ʐʃʗʍʆʄ ɿʄɽʅʐɽʅʅʗ 

ʊɽʇʃʆɺʊʈɸʊ ʏɽʈɽɿ ʉɺɯʊʃʆʇʈʆɿʆʈɯ ɺɯʂʆʅʅɯ ʂʆʅʉʊʈʋʂʎɯɰ 
 

 ʆʜʥʠʤ ʟ ʝʬʝʢʪʠʚʥʠʭ ʩʧʦʩʦʙʽʚ ʟʥʠʞʝʥʥʷ ʚʪʨʘʪ ʪʝʧʣʦʪʠ ʯʝʨʝʟ ʦʛʦʨʦʜʞʫʚʘʣʴʥʽ ʢʦʥʩʪʨʫʢʮʽʾ 
ʙʫʜʽʚʝʣʴ ʻ ʟʘʤʽʥʘ ʩʪʘʨʠʭ ʚʽʢʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʥʠʟʴʢʠʤ ʪʝʨʤʽʯʥʠʤ ʦʧʦʨʦʤ ʥʘ ʩʫʯʘʩʥʽ ʚʽʢʥʘ ʟ 

ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʤʠ ʩʢʣʦʧʘʢʝʪʘʤʠ. ʊʘʢ ʷʢ ʧʦʚʝʨʭʥʷ ʟʚʠʯʘʡʥʦʛʦ ʚʽʢʦʥʥʦʛʦ ʩʢʣʘ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ ʯʦʨʥʦʪʠ ( ~ 0,84 ... 0,89), ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʧʨʦʤʝʥʝʚʦʾ 

ʩʢʣʘʜʦʚʦʾ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʯʝʨʝʟ ʚʽʢʥʦ ʥʘ ʚʥʫʪʨʽʰʥʽ ʧʦʚʝʨʭʥʽ ʩʢʣʘ ʥʘʥʦʩʷʪʴʩʷ ʪʘʢ ʟʚʘʥʽ 

ʥʠʟʴʢʦʝʤʽʩʽʡʥʽ ʧʦʢʨʠʪʪʷ (çiè-ʩʢʣʘ, çkè-ʩʢʣʘ). 

 ɺ ʨʦʙʦʪʽ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʧʣʦʚʪʨʘʪ ʯʝʨʝʟ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽ ʚʽʢʦʥʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʙʝʟʧʝʨʝʨʚʥʦʾ ʜʽʾ ʚʩʽʻʾ ʩʫʢʫʧʥʦʩʪʽ 

ʢʣʽʤʘʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ɺ ʷʢʦʩʪʽ ʦʙ'ʻʢʪʘ ʦʙʨʘʥʽ ʚʽʢʦʥʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʜʚʦʢʘʤʝʨʥʦʛʦ ʩʢʣʦʧʘʢʝʪʫ 

ʟ i-ʧʦʢʨʠʪʪʷʤ - 4ʄ1-10-4ʄ1-10-i4, ʚʩʪʘʥʦʚʣʝʥʽ ʟʘʤʽʩʪʴ ʟʚʠʯʘʡʥʠʭ ʚʽʢʦʥ ʥʘ ʩʪʨʦʛʦ ʧʽʚʥʽʯʥʦ-

ʦʨʽʻʥʪʦʚʘʥʽʡ ʩʪʽʥʽ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʛʦ ʢʦʨʧʫʩʫ ɯʊʊʌ ʅɸʅ ʋʢʨʘʾʥʠ ʚ ʤ. ʂʠʻʚʽ. 

 ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʪʝʧʣʦʚʪʨʘʪ ʯʝʨʝʟ ʩʚʽʪʣʦʧʨʦʟʦʨʽ 

ʢʦʥʩʪʨʫʢʮʽʾ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʧʝʨʝʥʦʩʥʠʡ 96-ʪʠ ʢʘʥʘʣʴʥʠʡ ʙʣʦʢ ʪʝʧʣʦʚʦʾ ʨʝʻʩʪʨʘʮʽʾ (ɹʊʈ), ʷʢʠʡ 

ʨʦʟʨʦʙʣʝʥʠʡ ʚ ɯʊʊʌ ʅɸʅ ʋʢʨʘʾʥʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʚ ʫʤʦʚʘʭ ʨʝʘʣʴʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʫʜʽʚʣʽ 

ʜʦʩʣʽʜʞʫʚʘʪʠ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʩʪʘʥ ʙʫʜʴ-ʷʢʦʾ ʚʽʢʦʥʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ. ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʧʣʘʪʠʥʦʚʽ (ʧʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʥʷ 0,1 ʦʉ), ʽ ʤʽʜʥʽ (ʧʦʭʠʙʢʘ 

ʚʠʤʽʨʶʚʘʥʥʷ 0,2 - 0,3 ʦʉ) ʪʝʨʤʦʤʝʪʨʠ ʦʧʦʨʫ ʟ ʨʦʙʦʯʠʤ ʜʽʘʧʘʟʦʥʦʤ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ -40 ... 

+100 ʦʉ. ɹʝʟʧʝʨʝʨʚʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʛʫʩʪʠʥʠ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʧʨʦʚʦʜʠʣʦʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ, ʨʦʟʨʦʙʣʝʥʠʭ ʚ ɯʊʊʌ ʅɸʅ ʋʢʨʘʾʥʠ (ʜʝʢʣʘʨʦʚʘʥʘ ʧʦʭʠʙʢʘ 

ʚʠʤʽʨʶʚʘʥʥʷ ʜʦ 3é4%). ʉʠʛʥʘʣʠ ʽʟ ʟʘʜʘʥʠʤ ʪʠʤʯʘʩʦʚʠʤ ʢʨʦʢʦʤ ʚʠʤʽʨʶʚʘʥʥʷ, ʚ ʥʘʰʦʤʫ 

ʚʠʧʘʜʢʫ ʜʦʨʽʚʥʶʚʘʚ 10 ʭʚʠʣʠʥʘʤ, ʚʽʜ ʜʘʪʯʠʢʽʚ ʟʘʧʠʩʫʚʘʣʠʩʷ ɹʊʈ, ʘ ʜʘʣʽ ï ʧʦʩʪʫʧʘʣʠ ʥʘ 

ʢʦʤʧʴʶʪʝʨ [1 - 2]. ɼʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ [3 - 4]. 

 ɺ ʨʝʟʫʣʴʪʘʪʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʦʟʧʦʜʽʣ ʪʝʤʧʝʨʘʪʫʨ 

ʪʘ ʪʝʧʣʦʚʠʭ ʧʦʪʦʢʽʚ ʥʘ ʟʦʚʥʽʡʰʥʽʡ ʪʘ ʚʥʫʪʨʽʰʥʽʡ ʧʦʚʝʨʭʥʷʭ ʜʚʦʢʘʤʝʨʥʦʛʦ ʩʢʣʦʧʘʢʝʪʫ ʟ i-

ʧʦʢʨʠʪʪʷʤ ʷʢ ʧʦ ʩʢʣʦʧʘʢʝʪʫ, ʪʘʢ ʽ ʧʦ ʚʽʢʦʥʥʠʭ ʧʨʦʬʽʣʷʭ. ɹʫʣʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʪʘ ʪʝʦʨʝʪʠʯʥʦ 

ʚʠʟʥʘʯʝʥʦ ʟʥʘʯʝʥʥʷ ʪʝʨʤʽʯʥʦʛʦ ʦʧʦʨʫ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʝʥʝʨʛʦʟʘʪʨʘʪʠ ʥʘ ʪʘʢʦʤʫ ʚʽʢʥʽ 

ʩʪʘʥʦʚʣʷʪʴ ʜʦ 63,5 ɺʪ/ʤ2. ɿ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʦʟʨʦʙʣʝʥʦʾ ʪʝʧʣʦʬʽʟʠʯʥʦʾ ʤʦʜʝʣʽ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʪʝʧʣʦʧʝʨʝʥʦʩʫ ʯʝʨʝʟ ʜʚʦʢʘʤʝʨʥʠʡ ʩʢʣʦʧʘʢʝʪ, ʚʠʟʥʘʯʝʥʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʨʘʜʽʘʮʽʡʥʦʶ ʪʘ 

ʢʦʥʚʝʢʪʠʚʥʦʶ ʩʢʣʘʜʦʚʠʤʠ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʩʢʣʦʧʘʢʝʪ. ʊʝʦʨʝʪʠʯʥʦ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʘʜʽʘʮʽʡʥʠʡ ʪʝʧʣʦʚʠʡ ʧʦʪʽʢ ʩʢʣʘʜʘʻ ʜʦ 70% ʚ ʦʜʥʦʢʘʤʝʨʥʦʤʫ ʪʘ ʜʦ 65% ʚ 

ʜʚʦʢʘʤʝʨʥʦʤʫ ʩʢʣʦʧʘʢʝʪʽ. ɿ ʮʴʦʛʦ ʚʠʧʣʠʚʘʻ, ʱʦ ʜʽʻʚʠʤ ʩʧʦʩʦʙʦʤ ʟʙʽʣʴʰʝʥʥʷ ʪʝʨʤʽʯʥʦʛʦ ʦʧʦʨʫ 

ʩʢʣʦʧʘʢʝʪʽʚ ʻ ʥʘʥʝʩʝʥʥʷ ʥʘ ʾʭ ʚʥʫʪʨʽʰʥʽ ʧʦʚʝʨʭʥʽ ʥʠʟʴʢʦʝʤʽʩʽʡʥʠʭ ʧʦʢʨʠʪʪʽʚ ʘʙʦ ʩʧʝʮʽʘʣʴʥʠʭ 

ʧʣʽʚʦʢ.  

ʆʪʨʠʤʘʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʜʣʷ ʚʽʢʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʾ ʙʫʜʽʚʣʽ ʧʨʠ 

ʾʾ ʜʦʚʛʦʪʨʠʚʘʣʽʡ ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʦʟʚʦʣʷʶʪʴ ʦʮʽʥʠʪʠ ʜʠʥʘʤʽʢʫ ʟʤʽʥʠ ʫ ʯʘʩʽ ʪʝʧʣʦʪʝʭʥʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʱʦ ʽ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʛʦ ʙʫʜʠʥʢʫ ɯʊʊʌ ʅɸʅ 

ʋʢʨʘʾʥʠ. 
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ɺʦʣʢʦʚ ʄ.ɸ., ʤʘʛʽʩʪʨʘʥʪ, 

ɿʘʧʦʨʽʟʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʉʋʏɸʉʅɯ ʄɽʊʆɼʀ ʈʆɿʈɸʍʋʅʂʋ ʊɸ ɺʀɿʅɸʏɽʅʅʗ ɺʊʈɸʊ ʇʆʊʋɾʅʆʉʊɯ ɺ 

ɽʃɽʄɽʅʊɸʍ ʂʆʅʉʊʈʋʂʎɯɰ ʊʈɸʅʉʌʆʈʄɸʊʆʈɯɺ 

 

ɺ ʦʩʪʘʥʥʻ ʜʝʩʷʪʠʨʽʯʯʷ ʫʢʨʘʾʥʩʴʢʝ ʩʫʩʧʽʣʴʩʪʚʦ ʦʩʪʘʪʦʯʥʦ ʫʩʚʽʜʦʤʠʣʦ ʚʘʞʣʠʚʽʩʪʴ 

ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʪʘ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ ʷʢ ʫ ʧʨʦʤʠʩʣʦʚʽʡ ʪʘʢ ʽ ʫ ʥʝʧʨʦʤʠʩʣʦʚʽʡ 

ʩʬʝʨʘʭ. ɹʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʝʣʠʯʝʟʥʫ ʢʽʣʴʢʽʩʪʴ ʟʘʭʦʜʽʚ ʟ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʥʷ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʝʥʝʨʛʝʪʠʢʠ. ʆʜʥʠʤ ʟ ʘʢʪʫʘʣʴʥʠʭ ʧʠʪʘʥʴ, ʨʽʰʝʥʥʷ ʷʢʦʛʦ 

ʜʦʟʚʦʣʠʪʴ ʦʪʨʠʤʘʪʠ ʩʫʪʪʻʚʫ ʝʢʦʥʦʤʽʶ ʛʨʦʰʦʚʠʭ ʨʝʩʫʨʩʽʚ ʻ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʝʣʝʢʪʨʠʯʥʠʭ ʤʝʨʝʞ. ɸ ʩʘʤʝ ï ʦʧʪʠʤʽʟʘʮʽʷ ʨʝʞʠʤʽʚ ʧʝʨʝʜʘʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʪʘ ʟʥʠʞʝʥʥʷ 

ʚʪʨʘʪ ʫ ʝʣʝʤʝʥʪʘʭ ʤʝʨʝʞʽ.  

ʆʜʥʠʤ ʟ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ ʟʘʭʦʜʽʚ ʥʘ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʫ ʝʥʝʨʛʝʪʠʮʽ ʻ ʟʘʤʽʥʘ ʟʘʩʪʘʨʽʣʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʥʘ ʥʦʚʝ, ʟ ʤʝʥʰʠʤʠ ʚʪʨʘʪʘʤʠ ʪʘ ʙʽʣʴʰ ʚʠʩʦʢʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ ʢʦʨʠʩʥʦʾ ʜʽʾ. ʊʦʤʫ 

ʨʦʟʨʦʙʢʘ ʥʦʚʠʭ, ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ ʪʠʧʽʚ ʪʨʘʥʩʬʦʨʤʘʪʦʨʽʚ ʤʘʻ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʋʢʨʘʾʥʠ.  

ʗʢʱʦ ʚʪʨʘʪʠ ʧʦʪʫʞʥʦʩʪʽ ʚ ʝʣʝʤʝʥʪʘʭ ʢʦʥʩʪʨʫʢʮʽʾ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʥʝ ʦʙʯʠʩʣʶʚʘʪʠ ʪʘ ʥʝ 

ʦʙʤʝʞʫʚʘʪʠ ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ, ʚʦʥʠ ʤʦʞʫʪʴ ʩʢʣʘʜʘʪʠ ʚʝʣʠʢʫ ʯʘʩʪʠʥʫ (ʙʽʣʴʰʝ 20%) ʚʽʜ 

ʟʘʛʘʣʴʥʠʭ ʚʪʨʘʪ ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ Ўὖ. ɺʝʣʠʢʘ ʯʘʩʪʠʥʘ ʜʦʜʘʪʢʦʚʠʭ ʚʪʨʘʪ ʧʨʠʧʘʜʘʻ ʥʘ 

ʢʦʥʩʪʨʫʢʮʽʡʥʽ ʯʘʩʪʠʥʠ ʟ ʚʝʣʠʢʦʶ ʧʣʦʱʝʶ ʧʦʚʝʨʭʥʽ. (ʥʘʧʨʠʢʣʘʜ ɹʘʢ). ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ 

ʜʦʜʘʪʢʦʚʽ ʚʪʨʘʪʠ ʚ ʜʝʷʢʠʭ ʝʣʝʤʝʥʪʘʭ ʟ ʤʝʥʰʦʶ ʧʣʦʱʝʶ, ʪʘʢʠʭ ʷʢ ʧʨʝʩʫʚʘʣʴʥʽ ʢʽʣʴʮʷ, ʭʦʯʘ ʡ ʻ 

ʤʝʥʰʠʤʠ, ʘʣʝ ʤʘʛʥʽʪʥʠʡ ʧʦʪʽʢ, ʷʢʠʡ ʚ ʥʠʭ ʟʘʤʠʢʘʻʪʴʩʷ, ʤʦʞʝ ʙʫʪʠ ʜʦʩʠʪʴ ʚʠʩʦʢʠʤ, ʱʦ ʤʦʞʝ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʥʝʧʨʠʡʥʷʪʥʠʭ ʤʽʩʮʝʚʠʭ ʧʝʨʝʛʨʽʚʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʩʝʨʡʦʟʥʦ ʚʧʣʠʥʫʪʠ ʥʘ ʪʨʠʚʘʣʽʩʪʴ 

ʞʠʪʪʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʫ ʪʘ ʡʦʛʦ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ [1,2]  

ɼʦ 1980 ʨʦʢʫ, ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʟʥʘʯʥʫ ʨʦʙʦʪʫ ʥʘ ʪʣʽ ʚʠʟʥʘʯʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʚʪʨʘʪ 

ʘʥʘʣʽʪʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ [3-5]. ʎʽ ʤʝʪʦʜʠ ʤʘʶʪʴ ʧʝʚʥʽ ʦʙʤʝʞʝʥʥʷ ʽ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ 

ʜʣʷ ʩʢʣʘʜʥʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ ʬʦʨʤ. ɿʘʚʜʷʢʠ ʰʚʠʜʢʦʤʫ ʨʦʟʚʠʪʢʫ ʯʠʩʝʣʴʥʠʭ ʤʝʪʦʜʽʚ ʪʘʢʠʭ ʷʢ 

ʢʽʥʮʝʚʦ-ʝʣʝʤʝʥʪʥʠʡ ʤʝʪʦʜ (ʂɽʄ), ʨʦʟʨʘʭʫʥʦʢ ʚʪʨʘʪ ʚʽʜ ʚʠʭʨʦʚʠʭ ʩʪʨʫʤʽʚ ʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʤʝʪʘʣʝʚʠʭ ʯʘʩʪʠʥʘʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʟʥʘʯʥʦ ʧʦʣʝʛʰʠʚʩʷ. ʈʦʟʚʠʪʦʢ ʢʦʤʝʨʮʽʡʥʠʭ ʧʘʢʝʪʽʚ 3D 

ʂɽʄ ʟ 1990 ʨʦʢʫ ʜʦʟʚʦʣʠʚ ʽʥʞʝʥʝʨʘʤ ʤʦʜʝʣʶʚʘʪʠ ʢʦʤʧʣʝʢʩʥʫ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʫ ʩʪʨʫʢʪʫʨʫ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʟʘʨʘʜʠ ʢʦʥʪʨʦʣʶ ʜʦʜʘʪʢʦʚʠʭ ʚʠʪʨʘʪ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʤʽʩʮʝʚʠʭ ʧʝʨʝʛʨʽʚʘʥʴ. [6] 

ʆʩʥʦʚʦʶ ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʚʪʨʘʪ ʫ ʝʣʝʤʝʥʪʘʭ ʢʦʥʩʪʨʫʢʮʽʻ ʻ ʨʦʟʨʘʭʫʥʦʢ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ 

ʧʦʣʷ. ɯʩʥʫʶʯʘ ʣʽʪʝʨʘʪʫʨʘ ʟ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʧʨʦʧʦʥʫʻ ʱʦʥʘʡʤʝʥʰʝ 15 ʦʩʥʦʚʥʠʭ 

ʤʝʪʦʜʽʚ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʦʣʽʚ, ʪʘ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʝ ʢʦʤʙʽʥʦʚʘʥʠʭ ʪʘ ʛʽʙʨʠʜʥʠʭ. ɺʩʽ ʚʦʥʠ ʻ 

ʩʭʦʞʠʤʠ ʚ ʪʝʦʨʝʪʠʯʥʦʤʫ ʩʝʥʩʽ, ʘʣʝ ʤʽʞ ʥʠʤʠ ʻ ʚʝʣʠʢʘ ʨʽʟʥʠʮʷ ʫ ʧʣʘʥʽ ʧʨʘʢʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʧʨʠ ʾʭ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ.  

ʅʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʤʠ ʤʝʪʦʜʘʤʠ ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʰʚʠʜʢʦʾ ʨʦʟʨʦʙʢʠ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʩʠʩʪʝʤ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʧʦʣʴʦʚʠʭ ʤʝʪʦʜʽʚ, ʷʢʽ ʫ ʩʚʦʶ ʯʝʨʛʫ ʧʽʜʨʦʟʜʽʣʷʶʪʴʩʷ ʥʘ 

ʯʠʩʝʣʴʥʽ ʤʝʪʦʜʠ (ʤʝʪʦʜ ʢʽʥʮʝʚʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ ʤʝʪʦʜ ʢʽʥʮʝʚʠʭ ʨʽʟʥʠʮʴ) ʪʘ ʽʥʪʝʛʨʘʣʴʥʽ ʤʝʪʦʜʠ 

(ʤʝʪʦʜ ʛʨʘʥʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ ʤʝʪʦʜ ʝʢʚʽʚʘʣʝʪʥʠʭ ʤʘʛʥʽʪʥʠʭ ʩʽʪʦʢ). 

ʄʝʪʦʜ ʝʢʚʽʚʘʣʝʥʪʥʠʭ ʤʘʛʥʽʪʥʠʭ ʩʽʪʦʢ 

ʄʝʪʦʜ ʝʢʚʽʚʘʣʝʥʪʥʠʭ ʤʘʛʥʽʪʥʠʭ ʩʽʪʦʢ, ʚʽʜʦʤʠʡ ʫ ʩʚʽʪʽ ʷʢ çEquivalent Reluctance Methodè 

(RNM) ʻ ʦʜʥʠʤ ʟ ʥʘʡʧʨʦʩʪʽʰʠʭ ʪʘ ʥʘʡʰʚʠʜʰʠʭ ʤʝʪʦʜʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʦʙʯʠʩʣʝʥʥʷ. ɺʽʥ 

ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʧʨʦʩʪʠʭ ʪʘ ʟʨʦʟʫʤʽʣʠʭ ʟʘʢʦʥʘʭ ʆʤʘ ʪʘ ʂʽʨʛʦʬʘ ʜʣʷ ʤʘʛʥʽʪʥʠʭ ʢʽʣ. 

ʄʝʪʦʜ ʛʨʘʥʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ ʤʝʪʦʜ ʽʥʪʝʛʨʘʣʴʥʠʭ ʨʽʚʥʷʥʴ 

ʄʝʪʦʜ ʛʨʘʥʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʙʽʣʴʰʝ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʧʨʦʙʣʝʤ ʟ ʚʽʜʢʨʠʪʠʤʠ ʛʨʘʥʠʮʷʤʠ, 

ʧʦʚôʷʟʘʥʠʤʠ ʟ ʢʦʥʩʪʨʫʢʮʽʡʥʠʤʠ ʯʘʩʪʠʥʘʤʠ ʟ ʥʝʤʘʛʥʽʪʥʦʾ ʥʝʨʞʘʚʽʶʯʦʾ ʩʪʘʣʽ, ʜʝ ʻ ʩʢʣʘʜʥʠʤ 

ʚʠʟʥʘʯʝʥʥʷ ʛʨʘʥʠʯʥʠʭ ʫʤʦʚ. ɼʣʷ ʪʘʢʠʭ ʧʨʦʙʣʝʤ ʟ ʚʽʜʢʨʠʪʠʤʠ ʛʨʘʥʠʮʷʤʠ, ʜʝʷʢʽ ʜʦʩʣʽʜʥʠʢʠ 



ɯɯɯ ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ ʪʘ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  

çɽʥʝʨʛʝʪʠʯʥʠʡ ʤʝʥʝʜʞʤʝʥʪ: ʩʪʘʥ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ï PEMSô16è  
çɯʅʅʆɺɸʎɯʁʅɯ ʄɽʊʆɼʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ ʇɯɼɺʀʑɽʅʅʗ ɽʅɽʈɻʆɽʌɽʂʊʀɺʅʆʉʊɯè 

42 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʝʪʦʜ ʽʥʪʝʛʨʘʣʴʥʠʭ ʨʽʚʥʷʥʴ(ʄɯʈ). ɼʣʷ ʪʦʛʦ ʱʦʙ ʧʦʣʝʛʰʠʪʠ ʛʝʥʝʨʘʮʽʶ ʩʽʪʢʠ, 

ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʄɯʈ ʟ ʤʦʜʝʣʶʚʘʥʥʷʤ ʧʦʚʝʨʭʥʝʚʦʛʦ ʦʧʦʨʫ. [6] 

ʂʽʥʮʝʚʦ-ʝʣʝʤʝʥʪʥʠʡ ʤʝʪʦʜ 

ɿʘʨʘʟ ʮʝʡ ʤʝʪʦʜ ʻ ʦʜʥʠʤ ʟ ʩʘʤʠʭ ʧʨʦʛʨʝʩʠʚʥʠʭ ʪʘ ʧʨʠʚʘʙʣʠʚʠʭ ʜʣʷ ʥʘʫʢʦʚʮʽʚ, ʜʦʩʣʽʜʥʠʢʽʚ ʪʘ 

ʽʥʞʝʥʝʨʽʚ. ɯʩʥʫʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʧʨʦʛʨʘʤ, ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʯʠʩʝʣʴʥʦʤʫ ʤʝʪʦʜʽ ʢʽʥʮʝʚʠʭ 

ʝʣʝʤʝʥʪʽʚ. ɼʣʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʪʘ ʢʘʣʴʢʫʣʷʮʽʾ ʚʪʨʘʪ ʫ ʝʣʝʤʝʥʪʘʭ ʢʦʥʩʪʨʫʢʮʽʾ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʪʘʢʽ ʧʨʦʛʨʘʤʥʽ ʧʘʢʝʪʠ ʷʢ : Ansys Emag, Comsol 

Multiphysics, Infolytica Magnet, OPERA 3D ʪʘ ʽʥʰʽ. ʉʝʨʝʜ ʙʝʟʢʦʰʪʦʚʥʠʭ ʧʘʢʝʪʽʚ ʤʦʞʥʦ ʚʠʜʽʣʠʪʠ 

ʪʘʢʽ ʷʢ FEMM ʪʘ MaxFEM. 
ʊʘʙʣʠʮʷ 1 ï ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʨʦʟʛʣʷʥʫʪʠʭ ʤʝʪʦʜʽʚ 

ʅʘʟʚʘ 

ʤʝʪʦʜʫ 

ɸʥʘʣʽʪʠʯʥʽ 

ʤʝʪʦʜʠ 

ʄʝʪʦʜ 

ʛʨʘʥʠʯʥʠʭ 

ʝʣʝʤʝʥʪʽʚ 

ʄʝʪʦʜ 

ʢʽʥʮʝʚʠʭ 

ʝʣʝʤʝʥʪʽʚ 

ʄʝʪʦʜ 

ʝʢʚʽʚʘʣʝʥʪʥʠʭ 

ʤʘʛʥʽʪʥʠʭ 

ʩʽʪʦʢ 

ʄʝʪʦʜ 

ʽʥʪʝʛʨʘʣʴʥʠʭ 

ʨʽʚʥʷʥʴ 

ʐʚʠʜʢʽʩʪʴ 

ʨʦʟʨʘʭʫʥʢʽʚ 
ʜʝʢʽʣʴʢʘ ʛʦʜʠʥ 2-300 ʛʦʜʠʥ 2-300 ʛʦʜʠʥ 

ɺʽʜ 30 ʭʚʠʣʠʥ 

ʜʦ ʢʽʣʴʢʦʭ 

ʛʦʜʠʥ 

ʜʝʢʽʣʴʢʘ 

ʛʦʜʠʥ 

ʆʙʣʘʜʥʘʥʥʷ ʜʦʤʘʰʥʽʡ ʇʂ 
ʇʦʪʫʞʥʽ 

ʢʦʤʧôʶʪʝʨʠ 

ʇʦʪʫʞʥʽ 

ʢʦʤʧôʶʪʝʨʠ 
ʜʦʤʘʰʥʽʡ ʇʂ 

ʜʦʤʘʰʥʽʡ 

ʇʂ 

ɺʘʨʪʽʩʪʴ 

ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʥʝʚʠʩʦʢʘ 
ʩʝʨʝʜʥʷ-

ʚʠʩʦʢʘ 
ʚʠʩʦʢʘ ʥʝʚʠʩʦʢʘ ʥʝʚʠʩʦʢʘ 

ʈʽʚʝʥʴ 

ʩʢʣʘʜʥʦʩʪʽ 

ʣʝʛʢʠʡ-

ʩʝʨʝʜʥʽʡ 
ʚʠʩʦʢʠʡ ʚʠʩʦʢʠʡ ʣʝʛʢʠʡ ʩʝʨʝʜʥʽʡ 

ʇʦʭʠʙʢʠ ɼʦ 10% ʜʦ 5% ɼʦ 5% ɼʦ 10% ɼʦ 10% 

ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʽʥʞʝʥʝʨʥʽ 

ʨʦʟʨʘʭʫʥʢʠ, 

ʥʘʫʢʦʚʽ 

ʜʦʩʣʽʜʞʝʥʥʷ 

ʥʘʫʢʦʚʽ 

ʜʦʩʣʽʜʞʝʥʥʷ 

ʥʘʫʢʦʚʽ 

ʜʦʩʣʽʜʞʝʥʥʷ 

ʽʥʞʝʥʝʨʥʽ 

ʨʦʟʨʘʭʫʥʢʠ 

ʽʥʞʝʥʝʨʥʽ 

ʨʦʟʨʘʭʫʥʢʠ 

ɺʠʩʥʦʚʦʢ. ʋ ʩʪʘʪʪʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʽ ʪʘ ʜʽʻʚʽ ʤʝʪʦʜʠ ʨʦʟʨʘʭʫʥʢʫ ʚʪʨʘʪ ʫ 

ʝʣʝʤʝʥʪʘʭ ʢʦʥʩʪʨʫʢʮʽʾ ʪʨʘʥʩʬʦʨʤʘʪʦʨʽʚ. ʇʦʢʘʟʘʥʽ ʩʬʝʨʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʠʭ ʯʠ ʽʥʰʠʭ ʤʝʪʦʜʽʚ, 

ʜʘʥʘ ʦʮʽʥʢʘ ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʶ ʪʘ ʦʢʨʝʩʣʝʥʽ ʧʦʪʝʥʮʽʘʣʴʥʽ ʥʘʧʨʷʤʠ ʨʦʟʚʠʪʢʫ ʫ ʛʘʣʫʟʽ 

ʚʠʟʥʘʯʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʚʪʨʘʪ ʫ ʝʣʝʤʝʥʪʘʭ ʢʦʥʩʪʨʫʢʮʽʾ ʪʨʘʥʩʬʦʨʤʘʪʦʨʽʚ. 
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ʃʠʩʘʢ ʆ.ɺ., ʽʥʞ. 

ɯʥʩʪʠʪʫʪ ʚʽʜʥʦʚʣʶʚʘʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʅɸʅ ʋʢʨʘʾʥʠ 

 

ʊɽʈʄɯʅ ʆʂʋʇʅʆʉʊɯ ɽʃɽʂʊʈʀʏʅʀʍ ʊɽʇʃʆɸʂʋʄʋʃʗʎɯʁʅʀʍ ʉʀʉʊɽʄ 

ʊɽʇʃʆʇʆʉʊɸʏɸʅʅʗ ɺ ɿɸʃɽɾʅʆʉʊɯ ɺɯɼ ʊʈʀɺɸʃʆʉʊɯ ʇɽʈɯʆɼʋ 

ɸʂʋʄʋʃʖɺɸʅʅʗ 

 

ɺʩʪʫʧ. ʉʪʚʦʨʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ ʩʠʩʪʝʤ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ ʻ ʘʢʪʫʘʣʴʥʦʶ ʟʘʜʘʯʝʶ ʫ 

ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ. ʉʝʨʝʜ ʙʘʛʘʪʴʦʭ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʨʽʰʝʥʴ ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ ʟʘʡʤʘʻ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʝʣʝʢʪʨʠʯʥʠʭ ʪʝʧʣʦʘʢʫʤʫʣʷʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ (ɽʊʉʊ). ʎʽ ʩʠʩʪʝʤʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ 

ʩʧʦʞʠʚʘʥʥʷ ʥʘʜʣʠʰʢʦʚʦ ʚʠʨʦʙʣʝʥʦʾ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʰʣʷʭʦʤ ʧʝʨʝʪʚʦʨʝʥʥʷ ʾʾ ʚ ʪʝʧʣʦʚʫ ʜʣʷ 

ʘʢʫʤʫʣʶʚʘʥʥʷ ʚ ʨʽʜʠʥʘʭ ʘʙʦ ʪʚʝʨʜʠʭ ʤʘʪʝʨʽʘʣʘʭ ʽ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʩʠʩʪʝʤʘʭ 

ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ ʤʦʞʣʠʚʦ ʜʦʩʷʛʪʠ ʥʝ ʪʽʣʴʢʠ ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʦʪʨʝʙ ʚ ʪʝʧʣʽ, ʘʣʝ ʡ ʨʘʮʽʦʥʘʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʷʚʥʽ ʝʥʝʨʛʝʪʠʯʥʽ ʨʝʩʫʨʩʠ, ʧʽʜʪʨʠʤʫʶʯʠ 

ʨʝʞʠʤ ʙʽʣʴʰ ʨʽʚʥʦʤʽʨʥʦʛʦ (ʚ ʯʘʩʽ) ʟʘʚʘʥʪʘʞʝʥʥʷ ʝʥʝʨʛʦʛʝʥʝʨʫʶʯʦʛʦ ʦʙʣʘʜʥʘʥʥʷ.  

ɺ ʋʢʨʘʾʥʽ ʩʪʠʤʫʣʦʤ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʦʜʽʙʥʠʭ ʩʠʩʪʝʤ ʩʣʫʛʫʶʪʴ ʪʘʨʠʬʠ ʟʘ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ, ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʽ ʟʘ ʧʝʨʽʦʜʘʤʠ ʯʘʩʫ. ɿʥʘʯʝʥʥʷ ʪʘʨʠʬʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʫ ʥʘ 

ʝʣʝʢʪʨʠʯʥʫ ʝʥʝʨʛʽʶ ʻ ʥʘʡʤʝʥʰʠʤ ʚ ʥʽʯʥʽ ʛʦʜʠʥʠ ʟʘ ʫʤʦʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʦʞʠʚʘʯʝʤ 

ʪʨʠʟʦʥʥʦʛʦ ʪʘʨʠʬʫ. ʇʨʦʪʝ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ ʩʧʦʞʠʚʘʯʽʚ ʟʤʽʥʶʶʪʴʩʷ ʷʢ ʪʘʨʠʬʥʽ 

ʢʦʝʬʽʮʽʻʥʪʠ, ʪʘʢ ʽ ʪʨʠʚʘʣʽʩʪʴ ʜʽʾ ʢʦʝʬʽʮʽʻʥʪʫ. ɼʣʷ ʥʘʩʝʣʝʥʥʷ1 ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʩʢʣʘʜʘʻ 0,4, 

ʘ ʪʨʠʚʘʣʽʩʪʴ 8 ʛʦʜ (ʟ 23:00 ʜʦ 7:00), ʜʣʷ ʽʥʰʠʭ ʩʧʦʞʠʚʘʯʽʚ2 ï 0,25 ʪʘ 7 ʛʦʜ (ʟ 00:00 ʜʦ 7:00) 

ʚʽʜʧʦʚʽʜʥʦ. 

ɺ ʷʢʦʩʪʽ ʛʝʥʝʨʘʪʦʨʽʚ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʚ ɽʊʉʊ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʷʢ ʪʝʧʣʦʚʽ ʥʘʩʦʩʠ 

[1], ʪʘʢ ʽ ʧʨʠʣʘʜʠ ʟ ʝʣʝʢʪʨʠʯʥʠʤʠ ʥʘʛʨʽʚʘʯʘʤʠ. ʇʨʠʢʣʘʜʘʤʠ ʦʩʪʘʥʥʽʭ ʻ ʝʣʝʢʪʨʠʯʥʝ 

ʪʝʧʣʦʘʢʫʤʫʣʷʮʽʡʥʝ ʧʽʜʣʦʛʦʚʝ ʦʧʘʣʝʥʥʷ ʪʘ ʪʝʧʣʦʘʢʫʤʫʣʶʶʯʽ ʝʣʝʢʪʨʦʧʝʯʽ [2, 3]. 

ʄʝʪʘ ʽ ʟʘʜʘʯʽ ʨʦʙʦʪʠ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʘʥʘʣʽʟ ʪʝʨʤʽʥʽʚ ʦʢʫʧʥʦʩʪʽ ɽʊʉʊ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʪʨʠʚʘʣʦʩʪʽ ʧʝʨʽʦʜʫ ʘʢʫʤʫʣʶʚʘʥʥʷ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ. ɼʣʷ ʮʴʦʛʦ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʧʨʠʡʥʷʪʠʭ 

ʚ ʣʽʪʝʨʘʪʫʨʽ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʚʟʘʻʤʦʧʦʚôʷʟʫʶʪʴ ʪʝʭʥʽʯʥʽ ʪʘ ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ɽʊʉʊ. 

ɸʥʘʣʽʟ ʪʨʠʚʘʣʦʩʪʽ ʨʦʙʦʪʠ ʩʠʩʪʝʤ ʘʢʫʤʫʣʶʚʘʥʥʷ. ʅʘ ʪʝʨʤʽʥ ʦʢʫʧʥʦʩʪʽ ʟʥʘʯʥʦ ʚʧʣʠʚʘʻ 

ʯʘʩ, ʥʘ ʧʨʦʪʷʟʽ ʷʢʦʛʦ ʽʩʥʫʻ ʤʦʞʣʠʚʽʩʪʴ ʘʢʫʤʫʣʶʚʘʪʠ ʪʝʧʣʦʚʫ ʝʥʝʨʛʽʶ, ʪʘ ʯʘʩ, ʥʘ ʧʨʦʪʷʟʽ ʷʢʦʛʦ 

ɽʊʉʊ ʤʘʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʦʧʝʨʝʜʥʴʦ ʘʢʫʤʫʣʴʦʚʘʥʫ ʪʝʧʣʦʚʫ ʝʥʝʨʛʽʶ. ʏʠʤ ʤʝʥʰʠʤ ʻ ʯʘʩ 

ʘʢʫʤʫʣʶʚʘʥʥʷ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʪʘ ʯʠʤ ʜʦʚʰʠʤ ʙʫʜʝ ʯʘʩ, ʟʘ ʷʢʦʛʦ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʮʶ ʝʥʝʨʛʽʶ, ʪʠʤ ʙʽʣʴʰʠʤʠ ʙʫʜʫʪʴ ʤʘʩʘ ʪʘ ʦʙôʻʤ ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʘʢʫʤʫʣʶʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʽ, 

ʚʽʜʧʦʚʽʜʥʦ, ʙʽʣʴʰʠʤ ʙʫʜʝ ʨʦʟʤʽʨ ʧʨʠʣʘʜʫ, ʦʩʢʽʣʴʢʠ ʥʝʦʙʭʽʜʥʦ ʙʫʜʝ ʘʢʫʤʫʣʶʚʘʪʠ ʙʽʣʴʰʝ 

ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ. ʇʨʦʪʝ ʣʠʰʝ ʪʝʭʥʽʯʥʦ 

ʦʙˇʨʫʥʪʦʚʘʥʝ ʟʨʦʩʪʘʥʥʷ ʨʦʟʤʽʨʽʚ ʪʝʧʣʦʚʦʛʦ ʘʢʫʤʫʣʷʪʦʨʘ (ʊɸ) ʟʘʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʟʘʧʘʩʫ ʪʝʧʣʦʚʦʾ 

ʝʥʝʨʛʽʾ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʩʠʪʫʘʮʽʾ, ʢʦʣʠ ʡʦʛʦ ʚʘʨʪʽʩʪʴ ʧʦʯʥʝ ʧʝʨʝʚʠʱʫʚʘʪʠ ʤʦʞʣʠʚʫ 

ʝʢʦʥʦʤʽʶ ʚʽʜ ʤʝʥʰʦʾ ʚʘʨʪʦʩʪʽ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʟʘ ʦʙʨʘʥʦʾ ʩʠʩʪʝʤʠ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ. 

ʂʦʣʠʚʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʩʧʦʞʠʚʘʥʥʷ), ʷʢʽ ʤʦʞʣʠʚʦ ʙʫʣʦ ʙ ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ ɽʊʉʊ ʤʘʶʪʴ 

ʜʦʙʦʚʠʡ, ʪʠʞʥʝʚʠʡ ʪʘ ʩʝʟʦʥʥʠʡ ʭʘʨʘʢʪʝʨ [4]. ʅʘ ʧʨʘʢʪʠʮʽ ʧʝʨʝʚʘʞʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʢʦʣʠʚʘʥʥʷ ʣʠʰʝ ʜʦʙʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʙʦ ʩʘʤʝ ʟʘ ʧʦʜʽʙʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʢʦʣʠʚʘʥʴ ʨʦʟʤʽʨ ʊɸ 

ʙʫʜʝ ʥʘʡʤʝʥʰʠʤ, ʪʘ ʥʘ ʨʘʟʽ ʚʽʜʩʫʪʥʽ ʩʪʠʤʫʣʠ ʜʣʷ ʘʢʫʤʫʣʶʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʚʠʨʦʙʣʝʥʦʾ ʚ 

ʧʝʚʥʽ ʛʦʜʠʥʠ ʪʠʞʥʷ ʯʠ ʨʦʢʫ. 

ʇʨʦʪʝ ʡ ʧʦʪʝʥʮʽʘʣ ʜʦʙʦʚʠʭ ʢʦʣʠʚʘʥʴ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʧʦʚʥʽʡ ʤʽʨʽ. 

ʊʘʢ, ʭʦʯʘ ʚʘʨʪʽʩʪʴ ʪʘʨʠʬʫ ʟʥʠʞʫʻʪʴʩʷ ʣʠʰʝ ʚ ʥʽʯʥʽ ʛʦʜʠʥʠ, ʥʘ ʧʨʦʪʷʟʽ ʜʦʙʠ ʽʩʥʫʻ ʡ ʧʝʚʥʠʡ 

ʜʝʥʥʠʡ çʧʨʦʚʘʣè ʚ ʩʧʦʞʠʚʘʥʥʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʭʦʯ ʡ ʥʝ ʪʘʢʠʡ ʟʥʘʯʥʠʡ, ʷʢ ʚ ʥʽʯʥʽ ʛʦʜʠʥʠ [4]. 

ʎʶ ʝʥʝʨʛʽʶ ʪʝʞ ʤʦʞʣʠʚʦ ʙʫʣʦ ʙ ʨʘʮʽʦʥʘʣʴʥʦ ʚʠʢʦʨʠʩʪʘʪʠ, ʷʢʙʠ ʽʩʥʫʚʘʚ ʨʝʞʠʤ ʟʥʠʞʦʢ ʥʘ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ ʚ ʜʘʥʠʡ ʧʝʨʽʦʜ ʯʘʩʫ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʊɸ ʯʘʩ, ʥʘ ʧʨʦʪʷʟʽ ʷʢʦʛʦ 

                                                            
1 ɿʛʽʜʥʦ ʧʦʩʪʘʥʦʚʠ ʅʂʈɽ ʚʽʜ 23.04.2012 ˉ 498 (ʟʽ ʟʤʽʥʘʤʠ ʪʘ ʜʦʧʦʚʥʝʥʥʷʤʠ). 
2 ɿʛʽʜʥʦ ʧʦʩʪʘʥʦʚʠ ʅʂʈɽ ʚʽʜ 20.12.2001 ̄  1241 (ʟʽ ʟʤʽʥʘʤʠ ʪʘ ʜʦʧʦʚʥʝʥʥʷʤʠ). 
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ɽʊʉʊ ʤʘʣʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʠʢʣʶʯʥʦ ʥʘʢʦʧʠʯʝʥʫ ʪʝʧʣʦʚʫ ʝʥʝʨʛʽʶ, ʩʢʦʨʦʪʠʚʩʷ ʙʠ, ʱʦ 

ʜʦʟʚʦʣʠʪʴ ʟʤʝʥʰʠʪʠ ʨʦʟʤʽʨ ɽʊʉʊ. ʇʦʜʽʙʥʽ ʊɸ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʨʘʥʽʰʝ ʪʘ ʤʘʣʠ ʥʘʟʚʫ 

çʥʘʧʽʚʘʢʫʤʫʣʷʮʽʡʥʠʭè [2]. ɺʦʥʠ ʥʘʢʦʧʠʯʫʶʪʴ ʪʝʧʣʦʚʫ ʝʥʝʨʛʽʶ, ʜʦʩʪʘʪʥʶ ʜʣʷ ʦʧʘʣʝʥʥʷ 

ʚʠʢʣʶʯʥʦ ʥʘ ʧʝʨʽʦʜ ʧʽʢʦʚʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ.  

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʩʠʪʫʘʮʽʶ ʟ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʩʠʩʪʝʤ ɽʊʉʊ ʚ ʋʢʨʘʾʥʽ ʦʙʛʦʚʦʨʶʶʪʴ, ʷʢ 

ʧʨʘʚʠʣʦ, ʟ ʦʛʣʷʜʫ ʥʘ ʪʨʘʜʠʮʽʡʥʽ ʜʞʝʨʝʣʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ: ɸɽʉ ʪʘ ʊɽʉ [5], ʦʜʥʘʢ, ʤʘʻ ʩʝʥʩ 

ʟʚʘʞʠʪʠ ʥʘ ʟʨʦʩʪʘʥʥʷ ʯʘʩʪʢʠ ʚʽʜʥʦʚʣʶʚʘʥʦʾ ʝʥʝʨʛʝʪʠʢʠ, ʛʝʥʝʨʫʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʷʢʦʶ ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʻ ʥʝʨʽʚʥʦʤʽʨʥʠʤ ʚ ʯʘʩʽ. ɺ [6] ʧʨʦʧʦʥʫʚʘʣʦʩʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʜʣʠʰʢʦʚʦʛʦ ʚʠʨʦʙʣʝʥʫ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ ʚʽʜ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ 

ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʙʦʪʠ ʩʠʩʪʝʤ ʦʧʘʣʝʥʥʷ ʪʘ ʛʘʨʷʯʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. ʆʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʨʠ 

ʮʴʦʤʫ ʟʚʝʨʪʘʣʘʩʴ ʥʘ ʚʽʪʨʦʝʥʝʨʛʝʪʠʢʫ, ʦʩʢʽʣʴʢʠ ʢʽʣʴʢʽʩʪʴ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚʠʨʦʙʣʝʥʦʾ ʚʽʜ ʚʽʪʨʦʚʠʭ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʟʨʦʩʪʘʻ ʚ ʭʦʣʦʜʥʠʡ ʧʝʨʽʦʜ ʨʦʢʫ, ʢʦʣʠ ʟôʷʚʣʷʻʪʴʩʷ ʧʦʪʨʝʙʘ ʚ ʦʧʘʣʝʥʥʽ. 

ʇʨʦʚʝʜʝʥʠʡ ʚ [6] ʘʥʘʣʽʟ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ, ʱʦ ʪʘʢʝ ʨʽʰʝʥʥʷ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʚʩʝ ʱʝ 

ʧʦʪʨʝʙʫʚʘʪʠʤʝ ʜʦʧʦʤʽʞʥʦʾ ʛʘʟʦʚʦʾ ʩʠʩʪʝʤʠ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ, ʘʣʝ ʮʝ ʜʦʟʚʦʣʠʪʴ ʩʫʪʪʻʚʦ ʩʢʦʨʦʪʠ 

ʩʧʦʞʠʚʘʥʥʷ ʛʘʟʫ.  

ʆʢʨʽʤ ʪʦʛʦ, ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʚʠʨʦʙʣʝʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚʽʜʥʦʚʣʶʚʘʥʠʤʠ ʜʞʝʨʝʣʘʤʠ 

ʝʥʝʨʛʽʾ ʩʪʠʤʫʣʶʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʊɸ, ʟʜʘʪʥʠʭ ʫʪʨʠʤʫʚʘʪʠ ʪʝʧʣʦʚʫ ʝʥʝʨʛʽʶ ʥʘ ʧʨʦʪʷʟʽ ʜʝʢʽʣʴʢʦʭ 

ʜʥʽʚ. ɺ [6] ʥʘʚʝʜʝʥʦ ʚʠʧʘʜʦʢ, ʢʦʣʠ ʥʘ ʧʨʦʪʷʟʽ ʪʨʦʭʠ ʙʽʣʴʰʝ, ʥʽʞ ʜʚʦʭ ʜʥʽʚ, ʧʨʘʢʪʠʯʥʦ ʙʫʣʘ 

ʚʽʜʩʫʪʥʷ ʥʘʜʣʠʰʢʦʚʘ ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʽʷ, ʘ ʚʞʝ ʧʦ ʟʘʚʝʨʰʝʥʥʶ ʮʴʦʛʦ ʧʝʨʽʦʜʫ ʢʽʣʴʢʽʩʪʴ 

ʚʠʨʦʙʣʝʥʦʾ ʝʥʝʨʛʽʾ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʚʘʣʘ ʟʥʘʯʝʥʥʷ, ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʪʨʝʙ ʚ 

ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʽ.  

ɺʠʩʥʦʚʦʢ. ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʜʝʤʦʥʩʪʨʫʻ ʧʦʪʨʝʙʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʣʴʰ ʛʥʫʯʢʠʭ ʪʘʨʠʬʥʠʭ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ, ʱʦ ʥʘʜʘʣʦ ʙ ʧʦʰʪʦʚʭ ʜʣʷ ʝʬʝʢʪʠʚʥʽʰʦʛʦ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɼʣʷ 

ʙʽʣʴʰ ʧʦʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʜʣʠʰʢʦʚʦ ʚʠʨʦʙʣʝʥʦʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʊɸ ʧʦʚʠʥʥʽ 

ʨʦʟʨʘʭʦʚʫʚʘʪʠʩʴ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʥʘ ʧʨʦʪʷʟʽ ʜʝʢʽʣʴʢʦʭ ʜʽʙ, ʱʦ, ʷʢ ʧʦʢʘʟʘʥʦ ʚ 

ʣʽʪʝʨʘʪʫʨʽ, ʤʘʻ ʧʝʚʥʝ ʝʢʦʥʦʤʽʯʥʝ ʧʽʜˇʨʫʥʪʷ. ʊʘʢʽ ʨʽʰʝʥʥʷ ʻ ʭʘʨʘʢʪʝʨʥʠʤʠ ʜʣʷ ʮʝʥʪʨʘʣʴʥʠʭ 

ʩʠʩʪʝʤ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ. ɺʦʜʥʦʯʘʩ, ʜʣʷ ʤʽʩʮʝʚʠʭ ʩʠʩʪʝʤ ʦʧʘʣʝʥʥʷ ʩʠʪʫʘʮʽʷ ʤʦʞʝ ʙʫʪʠ 

ʟʚʦʨʦʪʥʦʶ: ʟʘ ʥʘʷʚʥʦʩʪʽ ʜʝʰʝʚʦʛʦ ʜʞʝʨʝʣʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʢʦʨʠʩʪʫʚʘʯ ʟʤʦʞʝ ʟʙʽʣʴʰʠʪʠ 

ʪʨʠʚʘʣʽʩʪʴ ʪʘ ʯʘʩʪʦʪʫ ʥʘʢʦʧʠʯʝʥʥʷ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ï ʡ ʚʽʜʧʦʚʽʜʥʦ ʟʘʦʱʘʜʠʪʠ ʢʦʰʪʠ ʥʘ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʊɸ ʡ ʟʤʝʥʰʠʪʠ ʪʝʨʤʽʥ ʡʦʛʦ ʦʢʫʧʥʦʩʪʽ.  
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ɺʽʜʦʤʦ, ʱʦ ʥʘʡʙʽʣʴʰʽ ʚʪʨʘʪʠ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ï ʚ ʞʠʪʣʦʚʦʤʫ ʬʦʥʜʽ (30-45%), ʘ ʪʦʤʫ 

ʟʘʭʦʜʠ ʱʦʜʦ ʝʢʦʥʦʤʽʾ ʩʧʦʞʠʚʘʥʥʷ ʪʝʧʣʦʪʠ ʫ ʢʽʥʮʝʚʦʛʦ ʩʧʦʞʠʚʘʯʘ, ʪʦʙʪʦ ʚ ʙʫʜʽʚʣʽ, ʻ ʥʘʡʙʽʣʴʰ 

ʜʽʻʚʠʤʠ. ʆʜʠʥ ʽʟ ʜʽʻʚʠʭ ʥʘʧʨʷʤʢʽʚ ʩʢʦʨʦʯʝʥʥʷ ʥʘʜʤʽʨʥʠʭ ʚʪʨʘʪ ʤʦʞʥʘ ʨʝʘʣʽʟʫʚʘʪʠ ʰʣʷʭʦʤ 
ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʚ ʙʫʜʽʚʣʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʪʝʧʣʦʚʠʭ ʧʫʥʢʪʽʚ (ɯʊʇ).   

ɼʣʷ ʮʴʦʛʦ ʩʧʦʯʘʪʢʫ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʝʥʝʨʛʝʪʠʯʥʝ ʦʙʩʪʝʞʝʥʥʷ ʙʫʜʽʚʣʽ ʜʣʷ ʚʠʷʚʣʝʥʥʷ 

ʤʽʩʮʴ ʪʘ ʦʙʩʷʛʽʚ ʪʝʧʣʦʚʪʨʘʪ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʜʦʮʽʣʴʥʦʩʪʽ ʚʩʪʘʥʦʚʣʝʥʥʷ ɯʊʇ. ʆʙôʻʢʪʦʤ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʙʫʣʦ ʦʙʨʘʥʦ ʦʜʠʥ ʽʟ ʯʦʪʠʨʴʦʭ ʢʦʨʧʫʩʽʚ (ʢʦʨʧʫʩ ˉ1) 

ɯʥʩʪʠʪʫʪʫ ʪʝʭʥʽʯʥʦʾ ʪʝʧʣʦʬʽʟʠʢʠ (ɯʊʊʌ) ʅɸʅ ʋʢʨʘʾʥʠ, ʧʦ ʚʫʣ. ɹʫʣʘʭʦʚʩʴʢʦʛʦ, 2. ɼʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʢʦʨʧʫʩʫ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʦʙʣʽʢ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ 

ʪʘ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʝʧʣʦʩʧʦʞʠʚʘʥʥʷ (ʪʝʤʧʝʨʘʪʫʨʠ 

ʪʝʧʣʦʥʦʩʽʷ ʚ ʧʦʜʘʚʘʣʴʥʦʤʫ ʪʘ ʟʚʦʨʦʪʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʘʭ, ʟʦʚʥʽʰʥʴʦʛʦ ʧʦʚʽʪʨʷ, ʚʠʪʨʘʪʠ 

ʪʝʧʣʦʥʦʩʽʷ ʪʘ ʪʝʧʣʦʪʠ ʚ ʧʦʜʘʚʘʣʴʥʦʤʫ ʪʘ ʟʚʦʨʦʪʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʘʭ) ʟʘ ʯʦʪʠʨʠ ʦʧʘʣʶʚʘʣʴʥʽ 

ʩʝʟʦʥʠ 2007-2011 ʨʨ. 

ɺ 2011 ʨʦʮʽ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʪʘ ʚʧʨʦʚʘʜʞʝʥʘ ʚ ɯʊʊʌ ʅɸʅ ʋʢʨʘʾʥʠ ʫʩʪʘʥʦʚʢʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ɯʊʇ ʦʨʠʛʽʥʘʣʴʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ʪʝʧʣʦʩʧʦʞʠʚʘʥʥʷʤ ʢʦʨʧʫʩʫ ˉ 1 [1]. ʈʝʛʫʣʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʪʝʧʣʦʥʦʩʽʷ ʚ ɯʊʇ ʟʜʽʡʩʥʶʚʘʣʦʩʷ 

ʟʘ ʟʘʜʘʥʠʤ ʘʣʛʦʨʠʪʤʦʤ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʨʦʪʷʛʦʤ ʜʝʢʽʣʴʢʦʭ 

ʦʧʘʣʶʚʘʣʴʥʠʭ ʧʝʨʽʦʜʽʚ 2011-2016 ʨʨ. ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ɯʊʇ. 

ɺ ʪʘʙʣ. ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʦʨʽʚʥʷʣʴʥʽ ʫʟʘʛʘʣʴʥʝʥʽ ʜʘʥʽ ʧʘʨʘʤʝʪʨʽʚ ʩʠʩʪʝʤʠ ʪʝʧʣʦʩʧʦʞʠʚʘʥʥʷ 

ʜʣʷ ʦʧʘʣʶʚʘʣʴʥʠʭ ʩʝʟʦʥʽʚ 2007-2014 ʨʨ., ʷʢ ʜʦ ɯʊʇ, ʪʘʢ ʽ ʧʽʩʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ɯʊʇ.   

 ɼʦ ɯʊʇ ʇʽʩʣʷ ɯʊʇ 

ʆʧʘʣʶʚʘʣʴʥʠʡ ʩʝʟʦʥ, ʨʨ. 
2007-

2008 

2008-

2009 

2009-

2010 

2010-

2011 

2011-

2012 

2012-

2013 

2013-

2014 

ʉʝʨʝʜʥʷ ʪ-ʨʘ ʟʦʚʥ. ʧʦʚ., Áʉ 3,0 -0,4 -2,2 -2,0 -2,0 -0,8 1,8 

ɺʠʪʨʘʪʘ ʪʝʧʣ. ʝʥʝʨʛʽʾ, ɻʢʘʣ 126 216 324 294 229 251 248 

ʊʨʠʚ-ʪʴ ʦʧʘʣʶʚ. ʩʝʟʦʥʫ, ʜʽʙ 52 112 141 148 103 132 157 

ʉʝʨʝʜʥʻ ʩʧʦʞʠʚ., ɻʢʘʣ/ʛʦʜ. 0,10 0,08 0,10 0,08 0,09 0,08 0,07 

ɺʘʨʪʽʩʪʴ ʩʧʦʞʠʪʦʾ ʪʝʧʣʦʚʦʾ 

ʝʥʝʨʛʽʾ, ʪʠʩ. ʛʨʥ. 
20,0 34,3 51,5 151,1 175,4 192,2 190,0 

ʈʽʯʥʽ ʚʠʪʨʘʪʠ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ, 

ʤʣʥ. (ʢɺʪĿʛʦʜ.)/ʨʽʢ 
0,147 0,251 0,377 0,342 0,266 0,292 0,288 

ʇʠʪʦʤʽ ʪʝʧʣʦʚʠʪʨʘʪʠ ʥʘ 

ʦʧʘʣʝʥʥʷ, (ʢɺʪĿʛʦʜ.)/(ʨʽʢĿʤĮ) 
45,2 77,5 116,3 105,5 82,2 90,1 89,0 

ʇʠʪʦʤʽ ʪʝʧʣʦʚʠʪʨʘʪʠ ʥʘ 

ʦʧʘʣʝʥʥʷ, ʧʨʠ 181 ʜʦʙʽ 

ʧʦʚʥʦʮʽʥʥʦʛʦ ʦʧʘʣʶʚʘʣʴʥʦʛʦ 

ʩʝʟʦʥʫ, (ʢɺʪĿʛʦʜ.)/(ʨʽʢĿʤĮ) 

157,4 125,3 149,3 129,1 144,4 123,5 102,6 

ʉʝʨʝʜʥʻ: 140,3 ʉʝʨʝʜʥʻ: 123,0 

ɺʠʩʥʦʚʦʢ. ʈʦʟʨʦʙʣʝʥʦ ʪʘ ʚʧʨʦʚʘʜʞʝʥʦ ɯʊʇ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ 

ʪʝʧʣʦʩʧʦʞʠʚʘʥʥʷ ʚ ʙʫʜʽʚʣʽ. ʇʨʦʚʝʜʝʥʦ ʜʦʚʛʦʪʨʠʚʘʣʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʙʦʪʠ 

ɯʊʇ ʪʘ ʧʦʙʫʜʦʚʘʥʽ ʛʨʘʬʽʯʥʽ ʟʘʣʝʞʥʦʩʪʽ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʽʩʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ɯʊʇ ʧʠʪʦʤʽ 

ʪʝʧʣʦʚʠʪʨʘʪʠ ʥʘ ʦʧʘʣʝʥʥʷ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʤʝʥʰʠʣʠʩʴ ʟ 140 ʜʦ 123 (ʢɺʪĿʛʦʜ.)/(ʨʽʢĿʤ2) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʩʥʫʶʯʠʤ ʪʨʘʜʠʮʽʡʥʠʤ ʧʫʥʢʪʦʤ ʝʣʝʚʘʪʦʨʥʦʛʦ ʪʠʧʫ. 
  



ɯɯɯ ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ ʪʘ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  

çɽʥʝʨʛʝʪʠʯʥʠʡ ʤʝʥʝʜʞʤʝʥʪ: ʩʪʘʥ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ï PEMSô16è  
çɯʅʅʆɺɸʎɯʁʅɯ ʄɽʊʆɼʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ ʇɯɼɺʀʑɽʅʅʗ ɽʅɽʈɻʆɽʌɽʂʊʀɺʅʆʉʊɯè 

46 

ʋɼʂ 620.98 

ʄʫʟʠʢʘ ʅ. ʖ., ʤʘʛʽʩʪʨʘʥʪ, 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

ʇʈʆɻʅʆɿʋɺɸʅʅʗ ʅɽʆɹʍɯɼʅʆɻʆ ʆɹʉʗɻʋ ɽʃɽʂʊʈʀʏʅʆɰ ɽʅɽʈɻɯɰ 

ʋʏɸʉʅʀʂʆʄ ɹɸʃɸʅʉʋʖʏʆɻʆ ʈʀʅʂʋ ɽʃɽʂʊʈʀʏʅʆɰ ɽʅɽʈɻɯɰ 

ɺʩʪʫʧ. ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʫ ʤʝʞʘʭ ʜʦʙʠ ʘʙʦ ʦʧʝʨʘʪʠʚʥʝ 

(ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʝ)  ʚʧʨʦʜʦʚʞ ʧʦʪʦʯʥʦʾ ʜʦʙʠ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʪʘʢʦʛʦ ʢʣʘʩʫ ʟʘʜʘʯ, ʜʝ ʟʘʣʝʞʥʽʩʪʴ 

ʤʽʞ ʚʭʽʜʥʠʤʠ ʽ ʚʠʭʽʜʥʠʤʠ ʟʤʽʥʥʠʤʠ ʜʦʩʪʘʪʥʴʦ ʙʘʛʘʪʦʛʨʘʥʥʘ ʽ ʩʢʣʘʜʥʘ. ʊʦʤʫ ʟʥʘʭʦʜʞʝʥʥʷ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʫ ʚʝʣʠʢʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʦʙôʻʤʘʭ ʜʘʥʠʭ ʧʦʪʨʝʙʫʻ ʥʝʪʨʠʚʽʘʣʴʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʽ 

ʧʦʚôʷʟʘʥʝ ʽʟ ʟʥʘʯʥʠʤʠ ʚʠʪʨʘʪʘʤʠ ʯʘʩʫ.  

 ʇʨʠ ʮʴʦʤʫ ʥʝʦʙʭʽʜʥʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʫ ʚʠʧʘʜʢʫ ʤʘʣʠʭ ʽʥʪʝʨʚʘʣʽʚ ʫʩʝʨʝʜʥʝʥʥʷ ʽʟ-ʟʘ 

ʩʫʪʪʻʚʦʾ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʜʦʙʦʚʦʛʦ ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ, ʢʦʣʠ ʘʥʘʣʽʪʠʯʥʦ ʥʝʤʦʞʣʠʚʦ ʚʠʟʥʘʯʠʪʠ 

ʭʘʨʘʢʪʝʨ ʟʘʣʝʞʥʦʩʪʽ ʧʘʨʘʤʝʪʨʽʚ ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ ʚʽʜ ʷʢʠʭ-ʥʝʙʫʜʴ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʩʧʠʨʘʶʪʴʩʷ 

ʥʘ ʥʦʨʤʘʣʴʥʝ ʨʦʟʧʦʜʽʣʝʥʥʷ ʽ ʦʧʝʨʫʶʪʴ ʧʦʥʷʪʪʷʤ çʩʝʨʝʜʥʻè, ʘ ʧʨʦʮʝʩ ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ 

ʥʝʩʪʘʮʽʦʥʘʨʥʠʡ ʽ ʥʝ ʝʨʛʦʜʠʯʥʠʡ, ʻ ʜʫʞʝ ʩʢʣʘʜʥʦʶ ʟʘʜʘʯʝʶ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ, ʷʢ ʽʥʩʪʨʫʤʝʥʪ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʧʨʠʥʮʠʧʠ, ʤʦʜʝʣʽ ʽ ʤʝʪʦʜʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ ʽ ʚʝʡʚʣʝʪ-ʧʝʨʝʪʚʦʨʝʥʠʭ ʛʨʘʬʽʢʽʚ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʽʟ ʚʠʢʦʥʘʥʥʷʤ ʫʤʦʚ ʽ ʦʙʤʝʞʝʥʴ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʨʦʙʦʪʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝʦʙʭʽʜʥʽʩʪʶ ʨʦʟʨʦʙʢʠ ʘʧʘʨʘʪʫ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʯʘʩʦʚʠʭ ʨʷʜʽʚ, ʦʩʥʦʚʘʥʦʛʦ ʥʘ ʚʠʙʦʨʽ ʦʜʥʦʛʦ ʘʙʦ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʥʘʙʦʨʫ ʤʝʪʦʜʽʚ 

ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʭ ʦʮʽʥʦʢ ʽ ʦʩʦʙʣʠʚʦʩʪʝʡ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʟʘʣʝʞʥʦʩʪʽ. 

ʈʝʟʫʣʴʪʘʪʠ. ʈʝʟʫʣʴʪʘʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʣʦ, ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʢʽʣʴʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʯʘʩʪʦʪʥʦʛʦ ʧʦʜʽʣʫ ʯʘʩʦʚʦʛʦ ʨʷʜʫ 

(ʛʨʘʬʽʢʘ ʝʣʝʢʪʨʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ), ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʫ ʪʘ ʘʣʛʦʨʠʪʤ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ɻɽʅ 

ʙʘʛʘʪʦʥʦʤʝʥʢʣʘʪʫʨʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʽ ʫʜʦʩʢʦʥʘʣʝʥʦ ʤʝʪʦʜ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ɻɽʅ 

ɺʠʩʥʦʚʢʠ. ʇʝʨʰ ʥʽʞ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʪʽ ʯʠ ʽʥʰʽ ʤʝʪʦʜʠ ʧʨʦʛʥʦʟʫ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ 

ʚʝʡʚʣʝʪ-ʜʝʢʦʤʧʦʟʠʮʽʶ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʠʛʥʘʣʫ, ʧʦʙʫʜʫʚʘʪʠ ʩʢʘʣʦʛʨʘʤʫ ʽ ʥʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ 

ʾʾ ʘʥʘʣʽʟʫ ʩʝʛʤʝʥʪʫʚʘʪʠ ʢʦʝʬʽʮʽʻʥʪʠ ʚʝʡʚʣʝʪ-ʜʝʢʦʤʧʦʟʠʮʽʾ ʟʘ ʧʨʘʚʠʣʘʤʠ: 

- ʋ ʚʠʧʘʜʢʫ ʥʘʷʚʥʦʩʪʽ ʥʘ ʩʢʘʣʦʛʨʘʤʽ ʦʜʥʦʛʦ ʧʽʢʫ, ʧʨʦʚʦʜʠʪʴʩʷ ʩʝʛʤʝʥʪʫʚʘʥʥʷ ʚʝʡʚʣʝʪ-

ʢʦʝʬʽʮʽʻʥʪʽʚ ʥʘ ʘʧʨʦʢʩʠʤʫʶʯʫ ʪʘ ʜʝʪʘʣʽʟʫʶʯʫ ʯʘʩʪʠʥʠ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʧʽʜʣʷʛʘʻ ʦʢʨʝʤʦʤʫ 

ʧʨʦʛʥʦʟʫʚʘʥʥʶ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʜʧʦʚʽʜʥʦʛʦ ʤʝʪʦʜʫ. ʗʢʱʦ ʥʘ ʩʢʘʣʦʛʨʘʤʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʜʝʢʽʣʴʢʘ ʧʽʢʽʚ ï ʧʨʦʚʦʜʠʪʴʩʷ ʚʽʜʧʦʚʽʜʥʘ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʧʝʨʽʦʜʠʯʥʠʭ ʢʦʤʧʦʥʝʥʪ ʰʣʷʭʦʤ 

ʨʦʟʙʠʪʪʷ ʚʝʡʚʣʝʪ-ʢʦʝʬʽʮʽʻʥʪʽʚ ʥʘ ʦʢʨʝʤʽ ʩʝʨʽʾ, ʟʘ ʢʦʞʥʦʶ ʟ ʷʢʠʭ ʧʨʦʚʦʜʠʪʴʩʷ ʦʢʨʝʤʝ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ. 

- ɿʘʧʨʦʧʦʥʦʚʘʥʫ  ʤʝʪʦʜʠʢʫ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ï ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ 

ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʦʛʦ ʽ ʩʝʨʝʜʥʴʦʩʪʨʦʢʦʚʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʛʥʘʣʽʚ, ʦʩʢʽʣʴʢʠ 

ʧʦʭʠʙʢʘ ʧʨʦʛʥʦʟʫ ʧʨʠ ʮʴʦʤʫ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʤʝʞʘʭ Ñ1,0%, ʘ ʩʝʨʝʜʥʴʦʩʪʨʦʢʦʚʦʛʦ - Ñ2,8%. 

ʅʘ ʦʩʥʦʚʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ ʤʝʪʦʜʠʢʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʘʣʛʦʨʠʪʤʽʚ ʥʘ ʦʩʥʦʚʽ 

ʨʝʘʣʴʥʠʭ ʜʘʥʠʭ ʧʝʨʝʚʽʨʝʥʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʝʪʦʜʠʢʠ ʪʘ 

ʘʣʛʦʨʠʪʤʽʚ ʧʽʜʚʠʱʝʥʥʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʫ ʩʝʨʝʜʦʚʠʱʽ Matlab 6/5 SP/7 +Simulink 

5/6 (ʚʠʢʦʥʫʻʪʴʩʷ ʰʣʷʭʦʤ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʪʝʩʪʦʚʠʭ ʨʦʟʨʘʭʫʥʢʽʚ). 
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ʇʦʙʽʛʘʡʣʦ ɺ.ɸ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, 

ʄʘʪʚʻʻʚ ʉ.ʖ., ʤʘʛʽʩʪʨʘʥʪ, 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ ñʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪò 

 

ʆɻʃʗɼ ʊɸ ɸʅɸʃɯɿ ʈʆɿʏɽʇʃʖɺɸʏɯɺ ʅʀɿʔʂʆɺʆʃʔʊʅʀʍ ɸɺʊʆʄɸʊʀʏʅʀʍ 

ɺʀʄʀʂɸʏɯɺ 

 

ɸʚʪʦʤʘʪʠʯʥʠʡ ʚʠʤʠʢʘʯ (ɸɺ) ï ʮʝ ʢʦʥʪʘʢʪʥʠʡ ʢʦʤʫʪʘʮʽʡʥʠʡ ʘʧʘʨʘʪ, ʟʜʘʪʥʠʡ ʚʢʣʶʯʘʪʠ, 

ʧʨʦʚʦʜʠʪʠ ʽ ʚʽʜʢʣʶʯʘʪʠ ʩʪʨʫʤʠ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤʫ ʩʪʘʥʽ ʝʣʝʢʪʨʠʯʥʦʛʦ ʢʦʣʘ, ʘ ʪʘʢʦʞ ʚʢʣʶʯʘʪʠ, 

ʧʨʦʚʦʜʠʪʠ ʧʨʦʪʷʛʦʤ ʧʝʚʥʦʛʦ ʚʩʪʘʥʦʚʣʶʚʘʥʦʛʦ ʯʘʩʫ ʽ ʚʽʜʢʣʶʯʘʪʠ ʩʪʨʫʤʠ ʚ ʧʝʚʥʦʤʫ 

ʘʥʦʤʘʣʴʥʦʤʫ ʩʪʘʥʽ ʢʦʣʘ ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʨʫʤʫ [1, 2]. ʆʩʥʦʚʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʰʚʠʜʢʦʜʽʶʯʦʛʦ 

ɸɺ ʻ ʛʦʣʦʚʥʽ ʢʦʥʪʘʢʪʠ, ʧʨʠʚʦʜ ʛʦʣʦʚʥʠʭ ʢʦʥʪʘʢʪʽʚ, ʜʫʛʦʛʘʩʠʣʴʥʘ ʩʠʩʪʝʤʘ, ʨʦʟʯʝʧʣʶʚʘʯʽ, 

ʜʦʧʦʤʽʞʥʽ ʢʦʥʪʘʢʪʠ.  
ɺʢʣʶʯʝʥʥʷ ɸɺ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʨʫʯʥʫ ʨʫʢʦʷʪʢʦʶ, ʘʙʦ ʜʠʩʪʘʥʮʽʡʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʧʨʠʚʦʜʘ. ʆʧʝʨʘʪʠʚʥʝ ʚʽʜʢʣʶʯʝʥʥʷ ʛʦʣʦʚʥʠʭ ʢʦʥʪʘʢʪʽʚ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʨʫʢʦʷʪʢʠ, ʘʚʘʨʽʡʥʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʜʥʦʛʦ ʟ ʨʦʟʯʝʧʣʶʚʘʯʽʚ [1, 2]. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʚʝʜʝʥʥʷ ʦʛʣʷʜʫ ʽ ʘʥʘʣʽʟʫ ʢʦʥʩʪʨʫʢʮʽʡ ʨʦʟʯʝʧʣʶʚʘʯʽʚ ɸɺ ʪʘ 

ʨʦʟʨʦʙʢʘ ʩʭʝʤʠ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʥʦʛʦ ʨʦʟʯʝʧʣʶʚʘʯʘ ʟ ʧʦʢʨʘʱʝʥʠʤʠ ʭʘʨʘʢʨʠʩʪʠʢʘʤʠ. 

ʈʦʟʯʝʧʣʶʚʘʯ ï ʮʝ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʡ ʘʙʦ ʪʝʨʤʦʙʽʤʝʪʘʣʽʯʥʠʡ ʝʣʝʤʝʥʪʠ, ʷʢʽ ʩʣʫʞʘʪʴ ʜʣʷ 
ʚʽʜʢʣʶʯʝʥʥʷ ɸɺ ʯʝʨʝʟ ʤʝʭʘʥʽʟʤ ʚʽʣʴʥʦʛʦ ʨʦʟʯʝʧʣʝʥʥʷ ʧʨʠ ʢʦʨʦʪʢʦʤʫ ʟʘʤʠʢʘʥʥʽ (ʂɿ), 
ʧʝʨʝʚʘʥʪʘʞʝʥʥʷʭ ʽ ʟʥʠʢʥʝʥʥʽ ʥʘʧʨʫʛʠ ʚ ʧʝʨʚʠʥʥʦʤʫ ʢʦʣʽ. ʄʝʭʘʥʽʟʤ ʚʽʣʴʥʦʛʦ ʨʦʟʯʝʧʣʝʥʥʷ 
ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʘʞʝʣʽʚ, ʟʘʩʫʚʦʢ, ʢʦʨʦʤʠʩʝʣ ʽ ʧʨʫʞʠʥ ʷʢʽ ʚʽʜʢʣʶʯʘʶʪʴ ʪʘ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 
ʚʽʜʢʣʶʯʝʥʥʷ ɸɺ, ʘ ʪʘʢʦʞ ʜʣʷ ʫʩʫʥʝʥʥʷ ʧʦʚʪʦʨʥʦʛʦ ʚʢʣʶʯʝʥʥʷ ɸɺ ʥʘ ʂɿ ʧʨʠ ʪʨʠʚʘʣʦ-ʽʩʥʫʶʯʽʡ 
ʢʦʤʘʥʜʽ ʥʘ ʚʢʣʶʯʝʥʥʷ [1, 2]. 

ɸʚʘʨʽʡʥʝ ʚʽʜʢʣʶʯʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʢʦʣʘ, ʱʦ ʟʘʭʠʱʘʻʪʴʩʷ, ʫ ʟʦʥʽ ʩʪʨʫʤʽʚ 

ʧʝʨʝʥʘʚʘʥʪʘʞʝʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ɸɺ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʧʣʦʚʦʛʦ ʨʦʟʯʝʧʣʶʚʘʯʘ. ʆʩʥʦʚʦʶ 

ʪʝʧʣʦʚʦʛʦ ʨʦʟʯʝʧʣʶʚʘʯʘ (ʈʊ) ʻ ʙʽʤʝʪʘʣʝʚʠʡ ʝʣʝʤʝʥʪ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʜʚʦʭ ʧʣʘʩʪʠʥ ʟ 

ʨʽʟʥʠʤʠ ʪʝʤʧʝʨʘʪʫʨʥʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʣʽʥʽʡʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ. ʇʣʘʩʪʠʥʠ ʞʦʨʩʪʢʦ ʟôʻʜʥʘʥʽ ʤʽʞ 

ʩʦʙʦʶ ʛʘʨʷʯʦʶ ʧʨʦʢʘʪʢʦʶ ʘʙʦ ʟʚʘʨʶʚʘʥʥʷʤ. ʇʨʠ ʩʪʨʫʤʦʚʠʭ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷʭ ʥʘʛʨʽʚ 

ʙʽʤʝʪʘʣʝʚʦʛʦ ʝʣʝʤʝʥʪʘ ʧʨʠʚʦʜʠʪʴ ʜʦ ʡʦʛʦ ʚʠʛʠʥʫ ʫʙʽʢ ʧʣʘʩʪʠʥʠ ʟ ʤʝʥʰʠʤ ʪʝʤʧʝʨʘʪʫʨʥʠʤ 

ʢʦʝʬʽʮʽʻʥʪʦʤ ʣʽʥʽʡʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ. ʇʣʘʩʥʠʥʘ ʚʧʣʠʚʘʻ ʥʘ ʨʝʡʢʫ ʤʝʭʘʥʽʟʤʫ ʚʽʣʴʥʦʛʦ 

ʨʦʟʯʽʧʣʶʚʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʢʦʥʪʘʢʪʠ ʨʦʟʤʠʢʘʶʪʴʩʷ ʧʽʜ ʜʽʻʶ ʧʨʫʞʠʥʠ, ʱʦ ʚʽʜʢʣʶʯʘʻ. 

ʈʝʛʫʣʶʚʘʥʥʷ ʫʩʪʘʚʢʠ ʩʪʨʫʤʫ ʩʧʨʘʮʶʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʛʚʠʥʪʦʤ. ʇʨʠ ʥʦʤʽʥʘʣʴʥʠʭ ʩʪʨʫʤʘʭ 

ʚʠʱʝ 100 ɸ ʪʝʨʤʦʙʽʤʝʪʘʣʝʚʘ ʧʣʘʩʪʠʥʘ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʨʘʟʦʤ ʽʟ ʰʫʥʪʦʤ [2]. 

ʅʝʜʦʣʽʢʘʤʠ ʪʘʢʠʭ ʨʦʟʯʝʧʣʶʚʘʯʽʚ ʪʘʢʦʞ ʻ ʥʠʟʴʢʘ ʥʘʜʽʡʥʽʩʪʴ ʽ ʚʠʩʦʢʝ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ. 

ɼʣʷ ʢʝʨʫʚʘʥʥʷ ɸɺ ʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʢʝʨʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ 

ʜʦʩʣʽʜʞʝʥʴ (ɸʉʂʊʇɼ) ʫ ʥʘʰ ʯʘʩ, ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʤʽʢʨʦʧʨʦʮʝʩʦʨʠ ʡ 

ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʠ (ʄʂ) [5]. 

ʊʘʢ ʫ ʨʦʟʯʝʧʣʶʚʘʯʘʭ ɸɺ ʽ ʩʭʝʤʘʭ ɸʉʂʊʇɼ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʄʂ, ʘ ʩʘʤʝ MCS-51, 

MCS-251, REF-542, AT-89 ʪʘ ʽʥʰʽ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ɸɺ ʟ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʥʠʤ ʢʝʨʫʚʘʥʥʷʤ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʟʚʠʯʘʡʥʠʤʠ 

ʚʠʤʠʢʘʯʘʤʠ, ʤʘʻ ʨʷʜ ʧʝʨʝʚʘʛ: 

1. ʅʘʦʯʥʽʩʪʴ ʧʨʦʮʝʩʫ ʨʦʙʦʪʠ. 

2. ʇʦʩʪʽʡʥʘ ʜʽʘʛʥʦʩʪʠʢʘ ʚʩʪʘʪʢʫʚʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʧʝʨʝʜʘʚʘʨʽʡʥʫ 

ʧʨʦʬʽʣʘʢʪʠʢʫ ʚʠʤʠʢʘʯʘ. 

3. ʄʦʞʣʠʚʽʩʪʴ ʨʝʻʩʪʨʘʮʽʾ ʡ ʟʙʝʨʝʞʝʥʥʷ ʚʩʽʭ ʚʝʣʠʯʠʥ, ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʫ 
ʧʝʨʝʜʘʚʘʨʽʡʥʠʭ ʽ ʘʚʘʨʽʡʥʠʭ ʨʝʞʠʤʘʭ ʨʦʙʦʪʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʦʚʝʩʪʠ ʪʦʯʥʠʡ 

ʧʦʩʪʘʚʘʨʽʡʥʠʡ ʢʦʤʧôʶʪʝʨʥʠʡ ʘʥʘʣʽʟ. 

4. ʄʦʞʣʠʚʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʨʷʜʫ ʜʦʧʦʤʽʞʥʠʭ ʬʫʥʢʮʽʡ ʢʝʨʫʚʘʥʥʷ ʡ ʢʦʥʪʨʦʣʶ 

5. ɺʠʩʦʢʘ ʪʦʯʥʽʩʪʴ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ. 

6. ʉʝʣʝʢʪʠʚʥʽʩʪʴ ʜʽʾ ʟʘʭʠʩʪʫ. 



ɯɯɯ ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ ʪʘ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  

çɽʥʝʨʛʝʪʠʯʥʠʡ ʤʝʥʝʜʞʤʝʥʪ: ʩʪʘʥ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ï PEMSô16è  
çɯʅʅʆɺɸʎɯʁʅɯ ʄɽʊʆɼʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ ʇɯɼɺʀʑɽʅʅʗ ɽʅɽʈɻʆɽʌɽʂʊʀɺʅʆʉʊɯè 
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7. ɻʥʫʯʢʝ ʥʘʩʪʨʦʶʚʘʥʥʷ ʨʦʟʯʝʧʣʶʚʘʯʽʚ. 

8. ʅʝʟʘʣʝʞʥʽʩʪʴ ʨʦʙʦʪʠ ʨʦʟʯʝʧʣʶʚʘʯʽʚ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʢʦʥʪʨʦʣʶ ʧʘʨʘʤʝʪʨʽʚ ʙʘʛʘʪʴʦʭ ʨʽʟʥʠʭ ʟʘ ʧʨʠʨʦʜʦʶ ʬʽʟʠʯʥʠʭ ʧʨʦʮʝʩʽʚ 

(ʛʦʨʽʥʥʷ ʜʫʛʠ, ʥʘʛʨʽʚ, ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʽ ʟʫʩʠʣʣʷ, ʽ ʽʥ.), ʱʦ ʧʝʨʝʙʽʛʘʶʪʴ ʧʨʠ ʢʦʤʫʪʘʮʽʾ ʚ 

ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʘʭ ʟʘʭʠʩʪʫ, ʟʦʢʨʝʤʘ ʚ ɸɺ, ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʚʠʟʥʘʯʝʥʥʽ ʾʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʟʘʧʠʩʫ ʜʘʥʠʭ. ʎʽ ʧʨʦʮʝʩʠ ʧʨʠ ʚʽʜʢʣʶʯʝʥʥʽ ʘʚʘʨʽʡʥʠʭ ʩʪʨʫʤʽʚ ʚʝʣʴʤʠ 

ʢʦʨʦʪʢʦʯʘʩʥʽ ʽ ʤʘʶʪʴ ʪʨʠʚʘʣʽʩʪʴ ʚʽʜ 1 ʜʦ 10 ʤʩ. ʎʝ ʧʦʪʨʝʙʫʻ ʚʝʣʠʢʦʾ ʯʘʩʪʦʪʠ ʦʧʠʪʫʚʘʥʥʷ 

ʙʘʛʘʪʴʦʭ ʜʘʪʯʠʢʽʚ. ʈʦʟʨʦʙʣʝʥʘ ʩʭʝʤʘ ʤʽʢʨʨʦʢʦʥʪʨʦʣʝʨʥʦʛʦ ʨʦʟʯʝʧʣʶʚʘʯʘ ʥʘ ʙʘʟʽ ʄʂ51 ʟ 

ʧʦʩʣʽʜʦʚʥʠʤ ɸʎʇ ʫ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʦʛʦ ʨʦʟʚôʷʟʘʥʥʷ ʮʠʭ ʟʘʜʘʯ, ʽʟ-ʟʘ 

ʥʠʟʴʢʦʾ ʰʚʠʜʢʦʜʽʾ ʄʂ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʛʦ ʟʘʚʜʘʥʥʷ ʡ ʫʩʫʥʝʥʥʷ ʚʠʱʝʚʠʢʣʘʜʝʥʠʭ 

ʥʝʜʦʣʽʢʽʚ ʨʦʟʯʝʧʣʶʚʘʯʽʚ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚ ʩʪʨʫʢʪʫʨʥʠʭ ʩʭʝʤʘʭ ɸɺ ʽ ʚ ʾʭ ʨʦʟʯʝʧʣʶʚʘʯʘʭ 

ʚʠʢʦʨʠʩʪʘʪʠ ʩʭʝʤʫ ʟ ʧʘʨʘʣʝʣʴʥʠʤʠ ɸʎʇ ʽ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʡ, ʤʘʣʦʛʘʙʘʨʠʪʥʠʡ, 

ʚʠʩʦʢʦʥʘʜʽʡʥʠʡ, ʟ ʥʠʟʴʢʠʤ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷʤ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨ MCS251. 
ʇʝʨʚʠʥʥʘ ʦʙʤʦʪʢʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʞʠʚʣʝʥʥʷ TV ʚʢʣʶʯʝʥʘ ʤʽʞ ʦʜʥʽʻʶ ʟ ʬʘʟ ʽ ʥʫʣʝʤ. 

ʆʜʥʘ ʚʪʦʨʠʥʥʘ ʦʙʤʦʪʢʘ ʧʽʜʢʣʶʯʝʥʘ ʜʦ ʚʠʧʨʷʤʥʦʛʦ ʤʦʩʪʫ U1 ʥʘ ʚʠʭʦʜʽ ʜʦ ʷʢʦʛʦ ʧʽʜʢʣʶʯʝʥʘ 
ʻʤʥʽʩʪʴ ʉ1, ʘ ʜʨʫʛʘ ʚʪʦʨʠʥʥʘ ʦʙʤʦʪʢʘ ʩʣʫʞʠʪʴ ʜʞʝʨʝʣʦʤ ʞʠʚʣʝʥʥʷ ʜʣʷ ʢʦʪʫʰʢʠ ʝʣʝʢʪʨʦʤʘʛʥʽʪʘ 
ʚʽʜʢʣʶʯʝʥʥʷ YA. ʅʘʧʨʫʛʘ ʟ ʻʤʥʦʩʪʽ ʉ1 ʧʦʜʘʻʪʴʩʷ ʥʘ ʚʭʽʜ ʞʠʚʣʝʥʥʷ ʄʂ Uʧ ̔  ʥʘ ʤʽʢʨʦʩʭʝʤʫ ɸɹʆ, 
ʚʭʽʜ ʷʢʦʾ ʧʨʠʻʜʥʘʥʠʡ ʜʦ ʦʜʥʦʛʦ ʟ ʨʦʟʨʷʜʽʚ ʧʦʨʪʫ, ʥʘʧʨʠʢʣʘʜ ʈ1.0. ɺʠʭʽʜ ʮʽʻʾ ʤʽʢʨʦʩʭʝʤʠ 
ʧʨʠʻʜʥʘʥʠʡ ʜʦ ʩʭʝʤʠ ʢʝʨʫʚʘʥʥʷ ʪʠʨʠʩʪʦʨʦʤ ʉʋʊ, ʱʦ ʰʣʷʭʦʤ ʧʦʜʘʯʽ ʥʘʧʨʫʛʠ ʥʘ ʢʝʨʫʶʯʠʡ 
ʝʣʝʢʪʨʦʜ ʪʠʨʠʩʪʦʨʘ VS1 ʚʽʜʢʨʠʚʘʻ ʡʦʛʦ ʡ ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʪʽʢʘʥʥʷ ʩʪʨʫʤʫ ʯʝʨʝʟ ʢʦʪʫʰʢʫ 
ʝʣʝʢʪʨʦʤʘʛʥʽʪʘ ʚʽʜʢʣʶʯʝʥʥʷ YA ʥʝʟʘʣʝʞʥʦʛʦ ʨʦʟʯʝʧʣʶʚʘʯʘ ɸɺ ʽ ʟʘʤʠʢʘʻ ʡʦʛʦ ʧʽʩʣʷ 
ʚʽʜʢʣʶʯʝʥʥʷ. ʂʦʣʠ ʩʧʨʘʮʴʦʚʫʻ ʟʘʭʠʩʪ, ʘʚʪʦʤʘʪʠʯʥʠʡ ʚʠʤʠʢʘʯ ʨʦʟʤʠʢʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʝʣʝʢʪʨʦʤʘʛʥʽʪʘ ʚʽʜʢʣʶʯʝʥʥʷ, ʧʨʠ ʮʴʦʤʫ ʟʤʽʥʶʻʪʴʩʷ ʩʪʘʥ ʢʦʥʪʘʢʪʫ ʩʠʛʥʘʣʽʟʘʮʽʾ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ 
ʂʉʉ ʨʦʟʯʝʧʣʶʚʘʯʘ ɸɺ. ʉʢʠʜʘʥʥʷ ʩʠʛʥʘʣʽʟʘʮʽʾ ʤʝʭʘʥʽʯʥʠʡ ʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʝʨʝʢʣʘʜʦʤ ʚʘʞʝʣʷ 
ʢʝʨʫʚʘʥʥʷ ʚ ʥʠʞʥʻ ʧʦʣʦʞʝʥʥʷ. ʂʦʪʫʰʢʘ ʨʦʟʯʝʧʣʶʚʘʯʘ ʥʝ ʚʠʤʘʛʘʻ ʟʦʚʥʽʰʥʴʦʛʦ ʞʠʚʣʝʥʥʷ, ʪʦʤʫ 
ʱʦ ʚʦʥʘ ʞʠʚʠʪʴʩʷ ʚʽʜ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ TV, ʯʝʨʝʟ ʚʠʧʨʷʤʥʠʡ ʤʽʩʪ U2 ʽ ʻʤʥʽʩʪʴ ʉ2. ʄʂ 
ʨʦʟʯʝʧʣʶʚʘʯʘ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʦʜʘʪʢʦʚʝ ʞʠʚʣʝʥʥʷ ʚʽʜ ʧʦʨʪʘʪʠʚʥʦʛʦ ʙʣʦʢʫ ʙʘʪʘʨʝʡ, ʱʦ 
ʜʦʟʚʦʣʷʻ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʟʘʭʠʩʥʠʭ ʬʫʥʢʮʽʡ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʞʠʚʣʝʥʥʷ ɸɺ. 

ɺʠʩʥʦʚʢʠ. ʇʨʦʚʝʜʝʥʠʡ ʦʛʣʷʜ ʽ ʘʥʘʣʽʟ ʨʽʟʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʨʦʟʯʝʧʣʶʚʘʯʽʚ ʘʚʪʦʤʘʪʠʯʥʠʭ 
ʚʠʤʠʢʘʯʽʚ ʚʢʘʟʫʻ ʥʘ ʪʘʢʽ ʩʫʪʪʻʚʽ ʾʭ ʥʝʜʦʣʽʢʠ ʷʢ: ʚʠʩʦʢʽ ʝʥʝʨʛʦʚʠʪʨʘʪʠ ʪʘ ʟʥʘʯʥʽ ʤʘʪʝʨʽʘʣʴʥʽ ʽ 
ʪʨʫʜʦʚʽ ʟʘʪʨʘʪʠ ʧʨʠ ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʽ; ʚʽʜʩʫʪʥʽʩʪʴ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʧʦʩʪʽʡʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ 
ʚʠʤʠʢʘʯʘ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʧʝʨʝʜʘʚʘʨʽʡʥʫ ʧʨʦʬʽʣʘʢʪʠʢʫ ʚʠʤʠʢʘʯʘ; ʥʝʤʦʞʣʠʚʽʩʪʴ 
ʨʝʻʩʪʨʘʮʽʾ ʽ ʟʙʝʨʝʞʝʥʥʷ ʚʩʽʭ ʚʝʣʠʯʠʥ, ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʫ ʧʝʨʝʜ ʘʚʘʨʽʡʥʠʭ ʽ ʘʚʘʨʽʡʥʠʭ 
ʨʝʞʠʤʘʭ ʨʦʙʦʪʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʦʚʝʩʪʠ ʪʦʯʥʠʡ ʧʽʩʣʷ ʘʚʘʨʽʡʥʠʡ ʢʦʤʧ'ʶʪʝʨʥʠʡ ʘʥʘʣʽʟ ʧʨʠʯʠʥ 
ʘʚʘʨʽʾ. 

 
ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 
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ʋɼʂ 621.311.68 

ʇʨʦʢʦʧʝʥʢʦ ɺ.ɺ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, 

 ɹʦʩʝʥʢʦ ʆ.ɸ., ʩʪʫʜʝʥʪ, 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

 

ʇɯɼɺʀʑɽʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ ʌʋʅʂʎɯʆʅʋɺɸʅʅʗ ʉʀʉʊɽʄ 

ɽʃɽʂʊʈʆʇʆʉʊɸʏɸʅʅʗ ʐʃʗʍʆʄ ʄʆʅɯʊʆʈʀʅɻʋ ʗʂʆʉʊɯ ɽʃɽʂʊʈʀʏʅʆɰ 

ɽʅɽʈɻɯɰ 

 

ʗʢʽʩʪʴ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ (ʗɽ) ʻ ʦʜʥʠʤ ʟ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ. ʅʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʗɽ ʥʦʨʤʘʪʠʚʥʠʤ ʜʦʢʫʤʝʥʪʘʤ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʝʢʦʥʦʤʽʯʥʠʭ 

ʟʙʠʪʢʽʚ ʯʝʨʝʟ ʥʝʜʦʚʽʜʧʫʩʢ ʧʨʦʜʫʢʮʽʾ, ʾʾ ʧʩʫʚʘʥʥʷ, ʟʥʠʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ, 

ʧʨʦʩʪʦʶ ʦʙʣʘʜʥʘʥʥʷ, ʟʙʽʣʴʰʝʥʥʷ ʝʣʝʢʪʨʠʯʥʠʭ ʚʪʨʘʪ ʽ ʽʥʰʠʤ ʥʝʛʘʪʠʚʥʠʤ ʥʘʩʣʽʜʢʘʤ [1]. 

ɺʠʥʫʚʘʪʮʷʤʠ ʚ ʩʧʦʪʚʦʨʝʥʥʽ ʗɽ ʤʦʞʫʪʴ ʙʫʪʠ ʷʢ ʝʥʝʨʛʦʧʦʩʪʘʯʘʣʴʥʘ ʦʨʛʘʥʽʟʘʮʽʷ, ʪʘʢ ʽ 

ʩʧʦʞʠʚʘʯ. ɼʣʷ ʝʬʝʢʪʠʚʥʦʾ ʧʽʜʪʨʠʤʢʠ ʗɽ ʥʝʦʙʭʽʜʥʽ ʢʦʤʧʣʝʢʩʥʽ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʽ ʨʽʰʝʥʥʷ, ʱʦ 

ʩʪʦʩʫʶʪʴʩʷ ʷʢ ʩʧʦʞʠʚʘʯʘ, ʪʘʢ ʽ ʝʥʝʨʛʦʧʦʩʪʘʯʘʣʴʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ [2]. 

ɯʜʝʷ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʽʜʪʨʠʤʘʥʥʷ ʗɽ ʥʘ ʨʽʚʥʽ ʥʦʨʤʘʪʠʚʥʠʭ  ʜʦʢʫʤʝʥʪʽʚ 

ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʧʝʨʘʪʠʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ (ʇʗɽ) 

ʥʘ ʤʝʞʽ ʙʘʣʘʥʩʦʚʦʛʦ ʨʦʟʤʝʞʫʚʘʥʥʷ ʩʧʦʞʠʚʘʯʘ ʟ ʝʥʝʨʛʦʧʦʩʪʘʯʘʣʴʥʦʶ ʦʨʛʘʥʽʟʘʮʽʻʶ, ʨʝʟʫʣʴʪʘʪʠ 

ʷʢʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʽʟʥʠʭ ʦʨʠʛʽʥʘʣʴʥʠʭ ʩʧʦʩʦʙʽʚ ʽ ʟʘʩʦʙʽʚ, ʜʣʷ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʽ ʛʨʫʧʦʚʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʇʗɽ ʽ ʥʝʧʨʷʤʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʟʘ 

ʨʘʭʫʥʦʢ ʢʦʨʠʛʫʚʘʥʥʷ ʚʘʨʪʦʩʪʽ ʩʧʦʞʠʪʦʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʾʾ ʷʢʦʩʪʽ. 

ʄʝʪʦʜʠʢʘ ʢʦʨʠʛʫʚʘʥʥʷ ʚʘʨʪʦʩʪʽ ʩʧʦʞʠʪʦʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʾʾ ʷʢʦʩʪʽ, 

ʧʨʦʽʣʶʩʪʨʦʚʘʥʘ ʙʣʦʢ - ʩʭʝʤʦʶ (ʨʠʩ.1). ɺʽʜʧʦʚʽʜʥʘ ʬʫʥʢʮʽʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʚʙʫʜʦʚʘʥʘ ʚ ʣʽʯʠʣʴʥʠʢ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ.  

 

 
ʈʠʩ.1. ɹʣʦʢ-ʩʭʝʤʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʙʣʦʢʫ ʚʠʟʥʘʯʝʥʥʷ ʚʘʨʪʦʩʪʽ ʩʧʦʞʠʪʦʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ 

ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʾʾ ʷʢʦʩʪʽ.  

 

ɼʘʥʘ ʤʝʪʦʜʠʢʘ ʻ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʤ ʤʝʭʘʥʽʟʤʦʤ ʩʪʠʤʫʣʶʚʘʥʥʷ ʷʢ ʩʧʦʞʠʚʘʯʽʚ, ʪʘʢ ʽ 

ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚ ʧʽʜʪʨʠʤʮʽ ʗɽ. ɽʢʦʥʦʤʽʯʥʘ ʯʘʩʪʠʥʘ ʤʝʭʘʥʽʟʤʫ ʧʦʣʷʛʘʻ ʚ 

ʥʘʩʪʫʧʥʦʤʫ: ʷʢʱʦ ʩʧʦʪʚʦʨʝʥʥʷ ʚ ʗɽ ʚʥʦʩʠʪʴ ʩʧʦʞʠʚʘʯ, ʪʦ ʚʽʥ ʙʫʜʝ ʟʤʫʰʝʥʠʡ ʧʣʘʪʠʪʠ ʟʘ 

ʝʣʝʢʪʨʠʯʥʫ ʝʥʝʨʛʽʶ ʟʘ ʚʠʱʦʶ ʮʽʥʦʶ, ʷʢʱʦ ʞ ʝʣʝʢʪʨʦʝʥʝʨʛʽʷ, ʷʢʘ ʥʘʜʭʦʜʠʪʴ ʩʧʦʞʠʚʘʯʝʚʽ ʥʝ 

ʚʽʜʧʦʚʽʜʘʻ ʥʦʨʤʘʪʠʚʥʠʤ ʜʦʢʫʤʝʥʪʘʤ ʟ ʚʠʥʠ ʝʥʝʨʛʦʧʦʩʪʘʯʘʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ, ʪʦ ʩʧʦʞʠʚʘʯ 

ʧʣʘʪʠʪʴ ʤʝʥʰʝ. 

ʋ ʨʝʘʣʴʥʦʩʪʽ ʟʤʽʥʠ ʟʥʘʯʝʥʴ ʇʗɽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʦʩʪʽʡʥʦ, ʱʦ ʧʦʧʨʠ ʚʩʝ ʥʝ ʚʧʣʠʚʘʻ ʥʘ 

ʚʠʢʦʨʠʩʪʘʥʥ ̫ʤʝʪʦʜʠʢʠ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʚʠʨʦʙʣʷʪʠ ʢʦʨʠʛʫʚʘʥʥʷ ʚʘʨʪʦʩʪʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚ Online 

ʨʝʞʠʤʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʩʽʭ ʟʤʽʥ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʠʥʫʚʘʪʮʷ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ 

ʩʣʽʜ ʚʠʟʥʘʯʘʪʠ ʬʘʢʪʠʯʥʠʡ ʚʥʝʩʦʢ ʫ ʟʤʽʥʫ ʇʗɽ ʷʢ ʩʧʦʞʠʚʘʯʘ, ʪʘʢ ʽ ʝʥʝʨʛʦʧʦʩʪʘʯʘʣʴʥʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ. ɸʥʘʣʽʟ ʚʽʜʦʤʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʬʘʢʪʠʯʥʦʛʦ ʚʢʣʘʜʫ ʜʦʟʚʦʣʠʚ ʘʚʪʦʨʘʤ 

˴ͦͤͭͪͦ͡Έ 
͔͍ͨ͊ͪ͊ͣͭͪ͜ 
͔͔͙ͭͪ͟͡;ͤͦ͝ 
͔͔ͣͪ͗͜

˻ͼͤ͊͜͟ 
͍͒͜ͻ͙͔ͤͤ͡Ύ ͨͦ 
ͦ͒ͤͦͣͯ ͘ 

͙͍ͨͦ͊ͤ͘͟͟͜ ̒˩

ˤ͙Ύ͍͔ͤͤ͡
Ύ 

͍͒͜ͻ͙͔ͤͤ͡
Ύ

˻ͼͤ͊͜͟ ͍ͪͤ͜Ύ 
͍͒͜ͻ͙͔ͤͤ͡Ύ

ˤ͙ͤ͊͘;͔ͤͤΎ 
͍͙͍ͤͯ͊ͭͼΎ 
͍͔ͫͨͦͭͦͪͤͤΎ 
͙͍ͨͦ͊ͤ͘͟͟͜ ̒˩

ˤ͙ͤ͊͘;͔ͤͤΎ ͍ͨͦͨͪ͊ͦ;͎ͤͦͦ 
͔ͦ͟ͺ͜ͼ͜Ίͤͭͯ ͒͡Ύ ͍͊ͪͭͦͫͭ͜ 

͔͔͔͔͎ͭͪͦͤͪ͟͜͡͝

˴͙͎͍ͦͪͯ͊ͤͤΎ ͍͊ͪͭͦͫͭ͜ ͙ͫͨͦ͗ͭͦ͝ 
͔͔͔͔͎ͭͪͦͤͪ͟͜͡͝
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ʜʦʩʣʽʜʞʝʥʴ, ʧʨʦʚʝʜʝʥʠʭ ʚ [3] ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʬʘʢʪʠʯʥʦʛʦ ʚʥʝʩʢʫ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʚʠʤʽʨʶʚʘʥʥʷ. ʎʝʡ ʤʝʪʦʜ ʽ ʙʫʜʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʚʠʥʫʚʘʪʮʷ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ (ʊʘʙʣ. 1). 

ʊʘʙʣʠʮʷ 1.ɺʣʘʩʪʠʚʦʩʪʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʧʦʢʘʟʥʠʢʠ,ʱʦ ʾʾ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʽ ʥʘʡʙʽʣʴʰ 

ʚʽʨʦʛʽʜʥʽ ʚʠʥʫʚʘʪʮʽ ʧʦʛʽʨʰʝʥʥʷ ʗɽ. 

ɺʣʘʩʪʠʚʦʩʪʽ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ 

ʇʦʢʘʟʥʠʢ ʗɽ ʅʘʡʙʽʣʴʰ 

ʚʽʨʦʛʽʜʥʽ 

ʚʠʥʫʚʘʪʮʽ 

ʧʦʛʽʨʰʝʥʥʷ ʗɽ ɺʽʜʭʠʣʝʥʥʷ 

ʥʘʧʨʫʛʠ 

- ʉʪʘʣʝ ʚʽʜʭʠʣʝʥʥʷ ʥʘʧʨʫʛʠ 

- ʈʦʟʤʘʭ ʟʤʽʥʠ ʥʘʧʨʫʛʠ 

ɽʥʝʨʛʦʧʦʩʪʘʯʘʣʴ

ʥʘ ʢʦʤʧʘʥʽʷ 

ʅʝʩʠʥʫʩʫʦʾʜʘʣʴʥʽʩʪʴ 

ʥʘʧʨʫʛʠ 

 

- ʂʦʝʬʽʮʽʻʥʪ n ï ʦʾ ʛʘʨʤʦʥʽʯʥʦʾ 

ʩʢʣʘʜʦʚʦʾ ʥʘʧʨʫʛʠ; 

- ʂʦʝʬʽʮʽʻʥʪ ʩʧʦʪʚʦʨʝʥʥʷ 
ʩʠʥʫʩʦʾʜʘʣʴʥʦʩʪʽ ʢʨʠʚʦʾ 

ʥʘʧʨʫʛʠ 

ʉʧʦʞʠʚʘʯ ʟ ʥʝʣʽʥʽʡʥʠʤ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ 

 

ʅʝʩʠʤʝʪʨʽʷ 

ʪʨʴʦʭʬʘʟʥʦʾ 

ʩʠʩʪʝʤʠ ʥʘʧʨʫʛ 

- ʂʦʝʬʽʮʽʻʥʪ ʥʝʩʠʤʝʪʨʽʾ 
ʥʘʧʨʫʛ ʧʦ ʥʫʣʴʦʚʽʡ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ; 

- ʂʦʝʬʽʮʽʻʥʪ ʥʝʩʠʤʝʪʨʽʾ 
ʥʘʧʨʫʛ ʧʦ ʟʚʦʨʪʥʽʡ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ʉʧʦʞʠʚʘʯ ʟ ʥʝʣʽʥʽʡʥʠʤ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ 

 

ʂʦʣʠʚʘʥʥʷ 

ʥʘʧʨʫʛʠ 

- ɼʦʟʘ ʬʣʽʢʝʨʘ ʉʧʦʞʠʚʘʯ ʟ ʥʝʣʽʥʽʡʥʠʤ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ 

 
ɺʽʜʭʠʣʝʥʥʷ ʯʘʩʪʦʪʠ ɺʽʜʭʠʣʝʥʥʷ ʯʘʩʪʦʪʠ ɽʥʝʨʛʦʧʦʩʪʘʯʘʣʴʥʘ 

ʢʦʤʧʘʥʽʷ 

ʇʨʦʚʘʣ ʥʘʧʨʫʛʠ ʊʨʠʚʘʣʽʩʪʴ ʧʨʦʚʘʣʫ 

ʥʘʧʨʫʛʠ 

ɽʥʝʨʛʦʧʦʩʪʘʯʘʣʴʥʘ 

ʢʦʤʧʘʥʽʷ 

ɯʤʧʫʣʴʩ 

ʥʘʧʨʫʛʠ 

ɯʤʧʫʣʴʩʥʘ ʥʘʧʨʫʛʘ ɽʥʝʨʛʦʧʦʩʪʘʯʘʣʴʥʘ 

ʢʦʤʧʘʥʽʷ 

ʊʠʤʯʘʩʦʚʘ 

ʧʝʨʝʥʘʧʨʫʛʘ 

ʂʦʝʬʽʮʽʻʥʪ ʪʠʤʯʘʩʦʚʦʾ 

ʧʝʨʝʥʘʧʨʫʛʠ 

ɽʥʝʨʛʦʧʦʩʪʘʯʘʣʴʥʘ 

ʢʦʤʧʘʥʽʷ 

 

ɺʠʩʥʦʚʦʢ.ɿʘʩʪʦʩʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʽ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʨʝʘʣʽʟʘʮʽʾ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ 

ʩʧʦʩʦʙʽʚ ʻ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʠʤ ʽ ʜʦʟʚʦʣʷʻ ʩʢʦʨʦʪʠʪʠ ʝʥʝʨʛʦʻʤʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ, ʚʪʨʘʪʠ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚ ʝʣʝʢʪʨʠʯʥʠʭ ʤʝʨʝʞʘʭ, ʧʦʣʽʧʰʠʪʠ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʚʠʧʫʩʢʘʻʪʴʩʷ, 

ʟʤʝʥʰʠʪʠ ʰʢʦʜʫ, ʩʧʨʠʯʠʥʝʥʫ ʚʠʭʦʜʦʤ ʟ ʣʘʜʫ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ. 
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ʌʝʜʦʩʝʥʢʦ ʄ.ʄ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ɺʽʥʥʽʯʫʢ ɺ.ɺ., ʤʘʛʽʩʪʨʘʥʪ, 

ʂʫʜʽʻʚ ʇ.ɺ., ʤʘʛʽʩʪʨʘʥʪ, 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʄɽʊʆɼʋ K-ʉɽʈɽɼʅɯʍ ɺ ɿɸɼɸʏɸʍ ɺʀɹʆʈʋ ʆʇʊʀʄɸʃʔʅʆɻʆ 

ʄɯʉʎʗ ʈʆɿʊɸʐʋɺɸʅʅʗ ɼɾɽʈɽʃ ɾʀɺʃɽʅʅʗ 

 

ɿʘʜʘʯʘ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʤʽʩʴʢʦʾ ʨʦʟʧʦʜʽʣʴʥʦʾ ʤʝʨʝʞʽ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʤʘʻ ʟʘ 

ʤʝʪʫ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʽʘʥʪʫ ʢʦʥʬʽʛʫʨʘʮʽʾ ʤʝʨʝʞʽ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʪʝʤʧʠ ʟʨʦʩʪʘʥʥʷ 

ʤʽʩʴʢʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ [1]. ʇʨʠ ʮʴʦʤʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʽʰʝʥʥʷ, ʧʨʠ ʷʢʦʤʫ ʟʘ ʥʘʡʤʝʥʰʠʭ ʚʠʪʨʘʪ 

ʥʘ ʙʫʜʽʚʥʠʮʪʚʦ ʽ ʝʢʩʧʣʫʘʪʘʮʽʶ ʩʠʩʪʝʤʠ ʙʫʜʝ ʟʘʙʝʟʧʝʯʝʥʦ ʟʘʜʘʥʠʡ ʨʽʚʝʥʴ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʱʦ ʧʝʨʝʜʘʻʪʴʩʷ [2]. 

ʆʜʥʘ ʟ ʟʘʜʘʯ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʯʠʩʣʘ ʪʘ ʤʽʩʮʴ ʨʦʟʪʘʰʫʚʘʥʥʷ ʊʇ ʪʘ ʈʇ, ʙʫʜʽʚʥʠʮʪʚʦ 

ʷʢʠʭ ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʦʚʠʭ ʩʧʦʞʠʚʘʯʽʚ ʤʦʞʣʠʚʽʩʪʶ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʤʝʨʝʞʽ 

ʞʠʚʣʝʥʥʷ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʜʘʥʦʾ ʟʘʜʘʯʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜ k-ʩʝʨʝʜʥʽʭ. 

ʄʝʪʦʜ k-ʩʝʨʝʜʥʽʭ ï ʧʦʧʫʣʷʨʥʠʡ ʥʝʽʻʨʘʨʭʽʯʥʠʡ ʤʝʪʦʜ ʢʣʘʩʪʝʨʠʟʘʮʽʾ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ 

ʨʦʟʜʽʣʠʪʠ ʦʙôʻʢʪʠ ʥʘ ʟʘʜʘʥʝ ʟʘʟʜʘʣʝʛʽʜʴ ʯʠʩʣʦ ʢʣʘʩʪʝʨʽʚ. ʎʝʡ ʤʝʪʦʜ ʟʜʽʡʩʥʶʻ 

ʧʝʨʝʨʦʟʧʦʜʽʣʦʙ'ʻʢʪʽʚʤʽʞʟʘʜʘʥʠʤ ʯʠʩʣʦʤ ʢʣʘʩʪʝʨʽʚ, ʦʧʪʠʤʽʟʫʶʯʠʢʨʠʪʝʨʽʡ, ʷʢʠʡʧʨʝʜʩʪʘʚʣʷʻ 

ʩʦʙʦʶ ʩʪʘʪʠʩʪʠʢʫ ʌʽʰʝʨʘ: ʩʪʘʚʣʝʥʥʷ ʤʽʞʢʣʘʩʪʝʨʥʦʾ ʜʠʩʧʝʨʩʽʾ ʜʦ ʚʥʫʪʨʽʰʥʴʦʢʣʘʩʪʝʨʥʦʾ. ʎʝʡ 

ʢʨʠʪʝʨʽʡ ʩʬʦʨʤʦʚʘʥʠʡ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʦʧʪʠʤʽʟʘʮʽʾ ʤʽʥʽʤʽʟʫʶʪʴʩʷ ʩʫʤʘʨʥʽ 

ʚʽʜʜʘʣʝʥʦʩʪʽ ʤʽʞ ʦʙ'ʻʢʪʘʤʠ ʢʣʘʩʪʝʨʽʚ, ʘ ʪʘʢʦʞ ʤʽʞ ʢʣʘʩʪʝʨʘʤʠ. 

ɽʪʘʧʠ ʧʦʩʣʽʜʦʚʥʦʛʦ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʽʘʥʪʫ ʬʦʨʤʫʚʘʥʥʷ 

ʢʣʘʩʪʝʨʽʚ ʽ ʤʽʩʮʴ ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʞʝʨʝʣ ʞʠʚʣʝʥʥʷ (ʈʇ) ʧʨʠ ʚʽʜʦʤʠʭ ʢʦʦʨʜʠʥʘʪʘʭ ʊʇ. 
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ʈʠʩ. 1. ʇʨʠʢʣʘʜ ʨʦʙʦʪʠ ʘʣʛʦʨʠʪʤʫ ʨʝʘʣʽʟʘʮʽʾ ʤʝʪʦʜʫk-ʩʝʨʝʜʥʽʭ

 

ʇʝʨʝʚʘʛʠ ʤʝʪʦʜʫ: 

¶ ʙʽʣʴʰʘ ʰʚʠʜʢʦʜʽʷ, ʥʽʞ ʧʨʠ ʽʻʨʘʨʭʽʯʥʽʡ ʢʣʘʩʪʝʨʠʟʘʮʽʾ; 

¶ ʤʦʞʣʠʚʽʩʪʴ ʫʨʘʭʫʚʘʥʥʷ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʢʦʨʠʛʫʚʘʥʥʷ 
ʜʠʩʧʨʦʧʦʨʮʽʡ ʚʠʙʽʨʢʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʦʩʣʽʜʞʫʚʘʥʦʶ ʩʫʢʫʧʥʽʩʪʶ ʚ ʮʽʣʦʤʫ. 

ʅʝʜʦʣʽʢʠ ʤʝʪʦʜʫ: 

¶ ʧʝʨʝʜ ʧʦʯʘʪʢʦʤʨʦʙʦʪʠ ʧʦʪʨʽʙʥʦ ʟʘʜʘʪʠ ʙʘʞʘʥʝ ʯʠʩʣʦ ʢʣʘʩʪʝʨʽʚ. ɼʦʩʣʽʜʥʠʢ ʤʦʞʝ ʧʨʠ 

ʮʴʦʤʫ ʚʠʭʦʜʠʪʠ ʟ ʜʝʷʢʠʭʘʧʨʽʦʨʥʠʭʟʥʘʥʴ, ʤʽʨʢʫʚʘʥʴ; 

¶ ʥʘ ʚʽʜʤʽʥʫʚʽʜʽʻʨʘʨʭʽʯʥʠʭ ʤʝʪʦʜʽʚ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʚʽʜʰʫʢʫʚʘʪʠ ʛʣʦʙʘʣʴʥʠʡ ʦʧʪʠʤʫʤ 
ʟʘʜʘʥʦʛʦ ʢʨʠʪʝʨʽʶ ʢʣʘʩʪʝʨʠʟʘʮʽʾ, ʤʝʪʦʜ k-ʩʝʨʝʜʥʽʭ ʟʥʘʭʦʜʠʪʴ ʣʦʢʘʣʴʥʠʡ ʦʧʪʠʤʫʤ ʽ 

ʧʨʠʧʠʥʷʻ ʩʚʦʶ ʨʦʙʦʪʫ. ʊʦʤʫ ʨʝʟʫʣʴʪʘʪʠ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʤʦʞʫʪʴ ʟʘʣʝʞʘʪʠ ʚʽʜ ʧʦʯʘʪʢʦʚʦʛʦ, 

ʜʦʚʽʣʴʥʦʛʦ, ʨʦʟʙʠʪʪʷ ʥʘ ʢʣʘʩʪʝʨʠ, ʷʢʝ ʤʝʪʦʜ ʧʦʩʣʽʜʦʚʥʦ ʟʤʽʥʶʻ, ʧʦʢʠ ʥʝ ʙʫʜʝ ʜʦʩʷʛʥʫʪʦ 

ʦʧʪʠʤʫʤʫ. 

ɯʩʥʫʶʪʴ ʨʽʟʥʽ ʩʧʦʩʦʙʠ ʧʦʜʦʣʘʥʥʷ ʮʠʭ ʥʝʜʦʣʽʢʽʚ. ʇʝʨʰʠʡ, ʥʘʡʧʨʦʩʪʽʰʠʡ ʽ ʦʯʝʚʠʜʥʠʡ, ʰʣʷʭ 

ʪʘʢʠʡ: ʢʣʘʩʪʝʨʠʟʘʮʽʶ ʚʠʢʦʥʫʶʪʴ ʜʝʢʽʣʴʢʘ ʨʘʟʽʚ, ʟʤʽʥʶʶʯʠ ʧʦʨʷʜʦʢ ʦʙ'ʻʢʪʽʚ (ʨʷʜʢʽʚ ʤʘʪʨʠʮʽ 

ʜʘʥʠʭ), ʧʝʨʝʚʽʨʷʶʯʠ ʪʠʤ ʩʘʤʠʤ ʩʪʽʡʢʽʩʪʴ ʟʥʘʡʜʝʥʠʭ ʨʽʰʝʥʴ. ʇʦʯʘʪʢʦʚʽ ʨʽʰʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ, 

ʤʦʞʣʠʚʦ ʬʦʨʤʫʚʘʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ ʄʦʥʪʝ-ʂʘʨʣʦ. ʆʩʪʘʪʦʯʥʦ ʦʙʠʨʘʻʪʴʩʷ ʚʘʨʽʘʥʪ ʟ 

ʤʽʥʽʤʘʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ. ʇʨʠ ʮʴʦʤʫ ʤʦʞʝ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʦ ʨʽʰʝʥʥʷ ʟ ʥʘʧʝʨʝʜ 

ʟʘʜʘʥʦʶ ʪʦʯʥʽʩʪʶ. 

ɯʥʰʠʡ ʩʧʦʩʽʙ ʧʦʣʷʛʘʻ ʚ ʥʘʩʪʫʧʥʦʤʫ. ʉʧʦʯʘʪʢʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʻʨʘʨʭʽʯʥʦʾ ʢʣʘʩʪʝʨʠʟʘʮʽʾ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʯʠʩʣʦ ʢʣʘʩʪʝʨʽʚ ʽ ʟʥʘʭʦʜʷʪʴʩʷ ʾʭ ʮʝʥʪʨʠ, ʘ ʧʦʪʽʤ ʟʥʘʡʜʝʥʝ ʨʽʰʝʥʥʷ ʫʪʦʯʥʶʻʪʴʩʷ ʟ 

ʧʦʟʠʮʽʡ ʙʽʣʴʰ "ʪʦʥʢʦʛʦ" ʢʨʠʪʝʨʽʶ, ʚʣʘʩʪʠʚʦʛʦ ʤʝʪʦʜʫ k-ʩʝʨʝʜʥʽʭ. ʇʨʠ ʮʴʦʤʫ ʨʦʟʙʠʪʪʷ 

ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʟʥʘʡʜʝʥʝ ʨʘʥʽʰʝ ʯʠʩʣʦ ʢʣʘʩʪʝʨʽʚ, ʘ ʚ ʷʢʦʩʪʽ ʧʦʯʘʪʢʦʚʠʭ ʮʝʥʪʨʽʚ ʢʣʘʩʪʝʨʽʚ 

ʙʝʨʫʪʴʩʷ ʥʝ ʧʝʨʰʽ ʨʷʜʢʠ ʪʘʙʣʠʮʽ, ʘ ʮʝʥʪʨʠ ʢʣʘʩʪʝʨʽʚ, ʦʪʨʠʤʘʥʽ ʤʝʪʦʜʦʤ ʽʻʨʘʨʭʽʯʥʦʾ 

ʢʣʘʩʪʝʨʠʟʘʮʽʾ. 
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ʍʦʨʪʦʚʘ ʆ. ʆ., ʥ.ʩ., 

ɯʥʩʪʠʪʫʪ ʪʝʭʥʽʯʥʦʾ ʪʝʧʣʦʬʽʟʠʢʠ ʅɸʅ ʋʢʨʘʾʥʠ 
 

ʇʈʀʂʃɸɼʅɯ ʄɽʊʆɼʀʂʀ ʆʎɯʅʂʀ ɽʅɽʈɻɽʊʀʏʅʆɰ ɽʌɽʂʊʀɺʅʆʉʊɯ 

ʊɽʇʃʆʌɯʂɸʎɯʁʅʀʍ ɽʅɽʈɻʆʋʉʊɸʅʆɺʆʂ ʊɽʈʄʆɼʀʅɸʄɯʏʅʀʄ ʄɽʊʆɼʆʄ 
 

ʈʦʟʰʠʨʝʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʪʘ ʪʝʧʣʦʪʠ 

ʪʝʧʣʦʬʽʢʘʮʽʡʥʠʤʠ ʫʩʪʘʥʦʚʢʘʤʠ (ʊʋ) ʝʣʝʢʪʨʠʯʥʠʭ ʩʪʘʥʮʽʡ ʚʚʘʞʘʻʪʴʩʷ ʦʜʥʠʤ ʟ ʢʣʶʯʦʚʠʭ 

ʥʘʧʨʷʤʽʚ ʚʪʽʣʝʥʥʷ ʢʦʥʮʝʧʮʽʾ ʩʪʘʣʦʛʦ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘ ʟʘʩʘʜʘʭ 

ʤʘʣʦʚʫʛʣʝʮʝʚʦʾ ʽ ʙʝʟʚʫʛʣʝʮʝʚʦʾ ʝʥʝʨʛʝʪʠʢʠ, ʚʠʟʥʘʥʦʾ ʩʚʽʪʦʤ. ɿʘʧʦʨʫʢʦʶ ʫʩʧʽʰʥʦʛʦ ʚʠʨʽʰʝʥʥʷ 

ʟʘʟʥʘʯʝʥʦʾ ʟʘʜʘʯʽ ʻ ʦʙôʻʢʪʠʚʥʝ ʚʠʟʥʘʯʝʥʥʷ ʧʨʽʦʨʠʪʝʪʥʠʭ ʥʘʧʨʷʤʽʚ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʪʘ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʢʦʤʙʽʥʦʚʘʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ. ʎʝ ʧʦʪʨʝʙʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʻʜʠʥʦʛʦ ʥʘʫʢʦʚʦ-

ʤʝʪʦʜʠʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʦʮʽʥʦʢ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʷʢ ʢʦʤʙʽʥʦʚʘʥʦʛʦ, ʪʘʢ ʽ 

ʥʘʨʽʟʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʞʥʦʛʦ ʟ ʧʨʦʜʫʢʪʽʚ ʥʘ ʦʩʥʦʚʽ ʟʘʛʘʣʴʥʠʭ ʟʘʢʦʥʽʚ ʬʽʟʠʢʠ. 

ʂʣʶʯʦʚʦʶ ʧʨʦʙʣʝʤʦʶ ʩʪʚʦʨʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʻ ʚʠʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʟʘʢʦʥʫ ʨʦʟʧʦʜʽʣʫ 

ʚʠʪʨʘʪ ʝʥʝʨʛʽʾ ʤʽʞ ʧʨʦʜʫʢʪʘʤʠ ʻʜʠʥʦʛʦ ʧʨʦʮʝʩʫ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʪʝʧʣʦʪʠ ʽ ʨʦʙʦʪʠ 

ʫ ʨʘʤʢʘʭ ʪʝʨʤʦʜʠʥʘʤʽʯʥʦʛʦ ʧʽʜʭʦʜʫ. ʋ [1] ʧʦʢʘʟʘʥʦ, ʱʦ ʚʽʜʧʦʚʽʜʥʠʡ ʧʦʜʽʣ ʦʜʥʦʟʥʘʯʥʦ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘʢʦʥʘʤʠ ʟʙʝʨʝʞʝʥʥʷ ʝʥʪʘʣʴʧʽʾ ʪʘ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦʾ ʨʦʙʦʪʠ (ʝʢʩʝʨʛʽʾ) 

ʨʦʙʦʯʦʛʦ ʪʽʣʘ ʪʝʧʣʦʬʽʢʘʮʽʡʥʦʾ ʝʥʝʨʛʦʫʩʪʘʥʦʚʢʠ. ʇʨʘʢʪʠʯʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʨʤʦʜʠʥʘʤʽʯʥʦʛʦ 

ʤʝʪʦʜʫ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʦʪʨʝʙʫʻ ʩʪʚʦʨʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʧʨʠʢʣʘʜʥʠʭ 

ʤʝʪʦʜʠʢ, ʟʘʩʪʦʩʦʚʥʠʭ ʜʦ ʊʋ ʧʦʰʠʨʝʥʠʭ ʪʠʧʽʚ. 

ʋ ʨʦʙʦʪʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʦʙʣʝʥʠʭ ʘʚʪʦʨʦʤ ʤʝʪʦʜʠʢ ʪʘ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʜʣʷ ʽʥʞʝʥʝʨʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʬʘʢʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʠʯʥʦʾ 

ʝʥʝʨʛʽʾ ʪʘ ʪʝʧʣʦʪʠ ʽ ʪʝʦʨʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʾʾ ʟʙʽʣʴʰʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʛʘʣʴʥʦʜʦʩʷʞʥʠʭ 

ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʜʣʷ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʪʠʧʽʚ ʪʝʧʣʦʬʽʢʘʮʽʡʥʠʭ ʝʥʝʨʛʦʫʩʪʘʥʦʚʦʢ [2]. 

ʈʦʟʛʣʷʥʫʪʽ ʤʦʞʣʠʚʽ ʥʘʧʨʷʤʠ ʟʥʠʞʝʥʥʷ ʝʥʝʨʛʦʻʤʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʠʯʥʦʾ ʪʘ 

ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʥʘ ʝʣʝʢʪʨʠʯʥʠʭ ʩʪʘʥʮʽʷʭ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ, 

ʟʘʩʪʦʩʦʚʥʠʤ ʜʦ ʽʩʥʫʶʯʠʭ ʝʥʝʨʛʦʫʩʪʘʥʦʚʦʢ, ʻ ʫʩʫʥʝʥʥʷ ʘʙʦ ʫʪʠʣʽʟʘʮʽʷ ʪʝʧʣʦʚʠʭ ʚʪʨʘʪ ʚ 

ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʮʠʢʣʽ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʠʯʥʦʾ ʪʘ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ [3, 4]. 

ɽʬʝʢʪʠʚʥʠʤ ʪʝʭʥʽʯʥʠʤ ʟʘʩʦʙʦʤ ʫʪʠʣʽʟʘʮʽʾ ʪʝʧʣʦʚʠʭ ʚʪʨʘʪ ʽʩʥʫʶʯʠʭ ʊɽʎ ʽ ʊɽʉ, ʷʢʽ ʜʦ 

ʩʴʦʛʦʜʥʽʰʥʴʦʛʦ ʯʘʩʫ ʚʚʘʞʘʣʠʩʷ ʧʝʨʤʘʥʝʥʪʥʠʤʠ ʽ ʥʝʫʩʫʚʥʠʤʠ, ʩʣʽʜ ʚʚʘʞʘʪʠ ʪʝʧʣʦʚʽ ʥʘʩʦʩʠ, 

ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʧʝʨʝʜʘʚʘʥʥʷ ʚʠʣʫʯʝʥʦʾ ʪʝʧʣʦʪʠ ʤʝʨʝʞʥʽʡ ʚʦʜʽ, ʘʙʦ ʚʦʜʽ ʦʩʥʦʚʥʦʛʦ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʫʨʫ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ. ʋ ʷʢʦʩʪʽ ʧʨʠʢʣʘʜʫ ʢʦʨʠʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʧʣʦʚʠʭ 

ʚʪʨʘʪ ʥʘ ʝʣʝʢʪʨʦʩʪʘʥʮʽʷʭ ʥʘʚʝʜʝʥʦ ʦʩʥʦʚʥʽ ʜʘʥʽ ʽʥʚʝʩʪʠʮʽʡʥʦʛʦ ʧʨʦʝʢʪʫ ʫʪʠʣʽʟʘʮʽʾ ʪʝʧʣʦʪʠ 

ʩʠʩʪʝʤʠ ʦʭʦʣʦʜʞʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʝʥʝʨʛʦʙʣʦʢʫ ʪʠʧʫ ʊ-250/300-240 ʋʊʄɿ. 

ɺʠʩʥʦʚʦʢ. ʈʦʟʨʦʙʣʝʥʘ ʩʫʢʫʧʥʽʩʪʴ ʤʝʪʦʜʠʢ ʽʥʞʝʥʝʨʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʧʦʢʘʟʥʠʢʽʚ 

ʪʝʦʨʝʪʠʯʥʦʾ ʽ ʬʘʢʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʜʽʚ ʝʥʝʨʛʝʪʠʯʥʦʾ ʧʨʦʜʫʢʮʽʾ 

ʪʝʧʣʦʬʽʢʘʮʽʡʥʠʭ ʝʥʝʨʛʦʫʩʪʘʥʦʚʦʢ ʥʘ ʦʩʥʦʚʽ ʻʜʠʥʦʛʦ ʪʝʨʤʦʜʠʥʘʤʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʥʘʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ ʧʨʽʦʨʠʪʝʪʥʽ ʥʘʧʨʷʤʠ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʽ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ, ʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʆʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʽʚ ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʧʣʦʚʠʭ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʋʢʨʘʾʥʠ ʻ ʫʪʠʣʽʟʘʮʽʷ ʪʝʧʣʦʚʠʭ ʚʪʨʘʪ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʧʣʦʚʠʭ ʥʘʩʦʩʽʚ. 
ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 
1. ɼʫʙʦʚʩʴʢʠʡ ʉ.ɺ. ɽʥʝʨʛʦʝʢʦʥʦʤʽʯʥʠʡ ʘʥʘʣʽʟ ʩʧʦʣʫʯʝʥʠʭ ʩʠʩʪʝʤ ʛʝʥʝʨʘʮʽʾ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʪʘ ʪʝʧʣʦʪʠ. ï ʂʠʾʚ. ï 

çʅʘʫʢʦʚʘ ʜʫʤʢʘè. ï 2014. ï ʩ.181. 
2. ɼʫʙʦʚʩʴʢʠʡ ʉ. ɺ. ʄʝʪʦʜʠʯʥʽ ʦʩʥʦʚʠ ʨʦʟʨʦʙʢʠ ʩʪʘʥʜʘʨʪʫ ʚʠʟʥʘʯʝʥʥʷ ʝʥʝʨʛʦʻʤʥʦʩʪʽ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 

ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʽ ʪʝʧʣʦʪʠ ʥʘ ʝʣʝʢʪʨʠʯʥʠʭ ʩʪʘʥʮʽʷʭ / ʉ. ɺ. ɼʫʙʦʚʩʴʢʠʡ, ʆ. ʆ. ʍʦʨʪʦʚʘ // ʇʨʦʙʣʝʤʠ ʟʘʛʘʣʴʥʦʾ ʝʥʝʨʛʝʪʠʢʠ. ï 
2009. ï ˉ 20. ï ʉ. 14ï20. 

3. ɼʫʙʦʚʩʢʦʡ ʉ. ɺ. ɸʥʘʣʠʟ ʚʘʨʠʘʥʪʦʚ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʊʕʎ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʧʣʦʚʳʭ ʥʘʩʦʩʦʚ / ʉ. ɺ. 
ɼʫʙʦʚʩʢʦʡ, ʆ. ɸ. ʍʦʨʪʦʚʘ // ʇʨʦʤʳʰʣʝʥʥʘʷ ʪʝʧʣʦʪʝʭʥʠʢʘ. ï 2012. ï ˉ 7. ï ʉ. 100ï108. 

4. ʍʦʨʪʦʚʘ ʆ. ɸ. ʊʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʪʝʧʣʦʵʣʝʢʪʨʦʮʝʥʪʨʘʣʝʡ / ʆ. ɸ. ʍʦʨʪʦʚʘ 
// ʕʥʝʨʛʦʪʝʭʥʦʣʦʛʠʠ ʠ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ. ï 2011. ï ˉ 3. ï ʉ. 22ï27. 
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ʏʝʨʥʷʚʩʴʢʠʡ ɸ.ɺ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ,  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

 

ʑʆɼʆ ɺʇʈʆɺɸɼɾɽʅʅʗ ɭɺʈʆʇɽʁʉʔʂʀʍ ʅʆʈʄ ɿ ɽʂʆɼʀɿɸʁʅʋ ɼʃʗ 

ɽʅɽʈɻʆʉʇʆɾʀɺʏʀʍ ʇʈʆɼʋʂʊɯɺ ɺ ʋʂʈɸɰʅɯ 

 

ʋʢʨʘʾʥʘ ʥʘʣʝʞʠʪʴ ʜʦ ʢʨʘʾʥ ʯʘʩʪʢʦʚʦ ʟʘʙʝʟʧʝʯʝʥʠʭ ʪʨʘʜʠʮʽʡʥʠʤʠ ʚʠʜʘʤʠ ʧʝʨʚʠʥʥʦʾ 

ʝʥʝʨʛʽʾ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʥʘʯʥʠʭ ʦʙʩʷʛʽʚ ʾʭ ʽʤʧʦʨʪʫ. ɯ ʭʦʯʘ ʝʥʝʨʛʦʟʘʣʝʞʥʽʩʪʴ 

ʋʢʨʘʾʥʠ ʻ ʩʝʨʝʜʥʴʦʻʚʨʦʧʝʡʩʴʢʦʶ (ʯʘʩʪʢʘ ʽʤʧʦʨʪʫ ʚ ʟʘʛʘʣʴʥʦʤʫ ʧʦʩʪʘʯʘʥʥʽ ʧʝʨʚʠʥʥʦʾ ʝʥʝʨʛʽʾ ʚ 

ʋʢʨʘʾʥʫ ʦʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʩʢʣʘʜʘʣʘ ʙʣʠʟʴʢʦ 38 %), ʮʽʡ ʟʘʣʝʞʥʦʩʪʽ ʩʧʨʠʷʻ ʥʝ ʪʽʣʴʢʠ ʚʽʜʩʫʪʥʽʩʪʴ 

ʜʦʩʪʘʪʥʴʦʛʦ ʦʙʩʷʛʫ ʚʣʘʩʥʠʭ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ, ʘʣʝ ʡ ʾʭ ʥʝʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɽʥʝʨʛʦʻʤʥʽʩʪʴ 

ɺɺʇ ʋʢʨʘʾʥʠ ʻ ʟʥʘʯʥʦ ʚʠʱʦʶ ʥʝ ʣʠʰʝ ʧʦʨʽʚʥʷʥʦ ʟ ʧʨʦʚʽʜʥʠʤʠ ʝʢʦʥʦʤʽʢʘʤʠ ʩʚʽʪʫ, ʘʣʝ ʡ ʽʟ 

ʩʫʩʽʜʥʽʤʠ ʢʨʘʾʥʘʤʠ ʎʝʥʪʨʘʣʴʥʦʾ ʪʘ ʉʭʽʜʥʦʾ ɭʚʨʦʧʠ. 

ʆʜʥʠʤʠ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʨʦʙʣʝʤ, ʱʦ ʩʪʦʷʪʴ ʧʝʨʝʜ ʩʚʽʪʦʚʠʤ ʩʧʽʚʪʦʚʘʨʠʩʪʚʦʤ, ʻ, ʟ 

ʦʜʥʦʛʦ ʙʦʢʫ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʣʶʜʩʪʚʘ ʝʥʝʨʛʝʪʠʯʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʘ ʟ ʽʥʰʦʛʦ - ʟʤʝʥʰʝʥʥʷ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ [1]. ɿʙʝʨʝʞʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʚ 

ʫʤʦʚʘʭ ʥʘʨʦʩʪʘʶʯʦʛʦ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʟʘ ʨʘʭʫʥʦʢ ʨʦʟʰʠʨʝʥʥʷ ʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʪʘ ʧʦʙʫʪʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ ʥʘʙʫʚʘʻ ʚ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʚʩʝ ʙʽʣʴʰʦʾ ʟʥʘʯʫʱʦʩʪʽ. ʑʦʙ ʟʥʠʟʠʪʠ 

ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʥʘ ʩʚʽʪʦʚʦʤʫ, ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʽ ʥʘʮʽʦʥʘʣʴʥʦʤʫ 

ʨʽʚʥʷʭ ʧʨʠʡʤʘʶʪʴʩʷ ʽ ʨʝʘʣʽʟʫʶʪʴʩʷ ʟʘʭʦʜʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʮʽʣʽʩʥʦʩʪʽ. 

ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʚ ɭʚʨʦʩʦʶʟʽ ʧʨʠʡʥʷʪʦ ʽ ʧʦʩʪʽʡʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʚ ʩʬʝʨʽ 

ʝʢʦʜʠʟʘʡʥʫ ʪʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʠʤʠ ʟʘʭʦʜʘʤʠ 

ʱʦʜʦ ʟʘʭʠʩʪʫ ʨʠʥʢʫ ʚʽʜ ʚʠʨʦʙʽʚ, ʱʦ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʩʪʘʥʦʚʣʝʥʠʤ ʚʠʤʦʛʘʤ ʱʦʜʦ ʩʧʦʞʠʚʘʥʥʷ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʪʘ ʽʥʰʠʭ ʝʥʝʨʛʦʥʦʩʽʾʚ, ʘ ʪʘʢʦʞ ʚʠʢʠʜʽʚ ʜʚʦʦʢʠʩʫ ʚʫʛʣʝʮʶ ʪʘ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ. 

ʊʘʢʠʡ ʧʽʜʭʽʜ ʦʜʥʦʯʘʩʥʦ ʩʧʨʠʷʻ ʟʘʙʝʟʧʝʯʝʥʥʶ ʝʥʝʨʛʝʪʠʯʥʦʾ ʙʝʟʧʝʢʠ ʽ ʻ ʦʜʥʠʤ ʟ ʘʩʧʝʢʪʽʚ, ʱʦ 

ʚʠʟʥʘʯʘʶʪʴ ʨʽʚʝʥʴ ʮʠʚʽʣʽʟʦʚʘʥʦʩʪʽ ʩʫʩʧʽʣʴʩʪʚʘ. 

ɺ ʨʘʤʢʘʭ ɼʦʛʦʚʦʨʫ ʧʨʦ ʧʨʠʻʜʥʘʥʥʷ ʜʦ ɽʥʝʨʛʝʪʠʯʥʦʛʦ ʉʧʽʚʪʦʚʘʨʠʩʪʚʘ ʋʢʨʘʾʥʘ 

ʟʦʙʦʚôʷʟʘʥʘ ʚʧʨʦʚʘʜʠʪʠ ʥʘ ʨʽʚʥʽ ʜʝʨʞʘʚʥʦʾ ʧʦʣʽʪʠʢʠ ʚ ʩʬʝʨʽ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʨʷʜ ʜʠʨʝʢʪʠʚ 

ʪʘ ʨʝʛʣʘʤʝʥʪʽʚ ɭʉ. ʊʘʢ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʋʢʨʘʾʥʘ ʜʦʩʷʛʣʘ ʟʥʘʯʥʦʛʦ ʧʨʦʛʨʝʩʫ ʫ ʪʨʘʥʩʧʦʥʫʚʘʥʥʽ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ ɭʉ ʫ ʛʘʣʫʟʽ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʤʘʨʢʫʚʘʥʥʷ ʽ ʥʘʨʘʟʽ ʨʦʙʠʪʴ ʧʝʨʰʽ ʢʨʦʢʠ ʫ ʥʘʧʨʷʤʢʫ 

ʝʢʦʜʠʟʘʡʥʫ. ʋ ʛʘʣʫʟʽ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʤʘʨʢʫʚʘʥʥʷ ʚ ʫʢʨʘʾʥʩʴʢʝ ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʙʫʣʠ ʧʝʨʝʥʝʩʝʥʽ 

ɼʠʨʝʢʪʠʚʘ ɭʉ 2010/30/EU [2] ʽ ʯʦʪʠʨʠ ɼʝʣʝʛʦʚʘʥʠʭ ʈʝʛʣʘʤʝʥʪʽʚ ʂʦʤʽʩʽʾ (ɼʈʂ) ʱʦʜʦ 

ʝʥʝʨʛʦʩʧʦʞʠʚʯʠʭ ʧʨʦʜʫʢʪʽʚ, ʘ ʱʝ ʩʽʤ ʨʝʛʣʘʤʝʥʪʽʚ, ʱʝ ʙʽʣʴʰʝ ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ ʢʦʥʢʨʝʪʥʽ 

ʧʨʦʜʫʢʪʠ, ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʨʦʟʨʦʙʢʠ ʽ ʟʘʪʚʝʨʜʞʝʥʥʷ. ʋ ʪʦʡ ʯʘʩ ʷʢ ʪʨʘʥʩʧʦʥʫʚʘʥʥʷ 

ɼʠʨʝʢʪʠʚʠ ʱʦʜʦ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʤʘʨʢʫʚʘʥʥʷ ʪʘ ɼʈʂ ʱʦʜʦ ʝʥʝʨʛʦʩʧʦʞʠʚʯʠʭ ʧʨʦʜʫʢʪʽʚ ʻ 

ʟʦʙʦʚ'ʷʟʘʥʥʷʤ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɼʦʛʦʚʦʨʫ ʧʨʦ ɽʥʝʨʛʝʪʠʯʥʝ ʩʧʽʚʪʦʚʘʨʠʩʪʚʦ, ʪʨʘʥʩʧʦʥʫʚʘʥʥʷ 

ɼʠʨʝʢʪʠʚʠ 2009/125/EC [3] ʱʦʜʦ ʝʢʦʜʠʟʘʡʥʫ ʻ ʚʠʤʦʛʘʤʠ, ʱʦ ʧʝʨʝʜʙʘʯʝʥʽ ʋʛʦʜʦʶ ʧʨʦ 

ʘʩʦʮʽʘʮʽʶ ʤʽʞ ʋʢʨʘʾʥʦʶ ʪʘ ɭʉ, ʘ ʩʘʤʝ, ʛʣʘʚʘʤʠ çʉʧʽʚʨʦʙʽʪʥʠʮʪʚʦ ʫ ʩʬʝʨʽ ʝʥʝʨʛʝʪʠʮʽè ʪʘ 

çʋʩʫʥʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʙʘʨôʻʨʽʚ ʫ ʪʦʨʛʽʚʣʽè. ʋ ʉʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤʠ ʪʝʭʥʽʯʥʦʛʦ 

ʨʝʛʫʣʶʚʘʥʥʷ ʜʦ 2020 ʨʦʢʫ ʪʘ ʇʣʘʥʽ ʜʽʡ ʜʦ ʥʝʾ ʥʘʜʘʻʪʴʩʷ ʧʝʨʝʣʽʢ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʘʢʪʽʚ ɭʉ, 

ʷʢʽ ʋʢʨʘʾʥʘ ʤʘʻ ʧʝʨʝʥʝʩʪʠ ʚ ʩʚʦʻ ʟʘʢʦʥʦʜʘʚʩʪʚʦ, ʩʝʨʝʜ ʥʠʭ ʽ ɼʠʨʝʢʪʠʚʘ ʟ ʝʢʦʜʠʟʘʡʥʫ, ʽ 23 

ʨʝʛʣʘʤʝʥʪʠ ʂʦʤʽʩʽʾ ʱʦʜʦ ʢʦʥʢʨʝʪʥʠʭ ʛʨʫʧ ʧʨʦʜʫʢʪʽʚ. 

ɼʠʨʝʢʪʠʚʘ 2009/125/EC ʱʦʜʦ ʝʢʦʜʠʟʘʡʥʫ ʝʥʝʨʛʦʩʧʦʞʠʚʯʠʭ ʧʨʦʜʫʢʪʽʚ [3] ʻ ʦʩʥʦʚʥʦʶ 

ʨʘʤʢʦʚʦʶ ɼʠʨʝʢʪʠʚʦʶ ɭʉ ʱʦʜʦ ʧʦʢʨʘʱʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʨʦʜʫʢʮʽʾ, ʱʦ ʤʘʻ ʟʘ ʤʝʪʫ ʧʦʩʪʫʧʦʚʦ ʚʠʪʽʩʥʠʪʠ ʟ ʨʠʥʢʫ ʪʦʚʘʨʠ ʟ ʥʘʡʙʽʣʴʰʠʤ ʥʝʛʘʪʠʚʥʠʤ 

ʚʧʣʠʚʦʤ ʥʘ ʝʢʦʣʦʛʽʶ.  

ɼʠʨʝʢʪʠʚʘ ʟ ʝʢʦʜʠʟʘʡʥʫ ʧʝʨʝʥʝʩʝʥʘ ʫ ʟʘʢʦʥʦʜʘʚʯʫ ʙʘʟʫ ʢʨʘʾʥ ɭʚʨʦʩʦʶʟʫ, ʘʙʦ ʚ ʷʢʦʩʪʽ 

ʟʘʢʦʥʦʜʘʚʯʠʭ ʘʢʪʽʚ, ʘʙʦ ʚ ʷʢʦʩʪʽ ʧʽʜʟʘʢʦʥʥʠʭ ʘʢʪʽʚ. ɼʣʷ ʋʢʨʘʾʥʠ ʮʝʡ ʧʨʦʮʝʩ ʪʽʣʴʢʠ 

ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ, ʪʦʙʪʦ ʧʝʨʰ ʟʘ ʚʩʝ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ ʚ ʷʢʦʤʫ ʚʠʛʣʷʜʽ ʙʫʜʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ 

ʽʤʧʣʝʤʝʥʪʘʮʽʷ ɼʠʨʝʢʪʠʚʠ. ɯʩʥʫʶʯʝ ʚ ʋʢʨʘʾʥʽ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʧʝʨʝʜʙʘʯʘʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʮʽʣʽʩʥʦʛʦ ʧʝʨʝʥʝʩʝʥʥʷ ɼʠʨʝʢʪʠʚʠ 2009/125/EC ʚ ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʋʢʨʘʾʥʠ ʘʙʦ 



ɯɯɯ ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ ʪʘ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  

çɽʥʝʨʛʝʪʠʯʥʠʡ ʤʝʥʝʜʞʤʝʥʪ: ʩʪʘʥ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ï PEMSô16è  
çɯʅʅʆɺɸʎɯʁʅɯ ʄɽʊʆɼʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ ʇɯɼɺʀʑɽʅʅʗ ɽʅɽʈɻʆɽʌɽʂʊʀɺʅʆʉʊɯè 

55 

ʰʣʷʭʦʤ ʧʨʠʡʥʷʪʪʷ ʟʘʢʦʥʫ ʘʙʦ ʧʦʩʪʘʥʦʚʠ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ. ʆʜʥʘʢ, ʥʝ ʚʠʢʣʶʯʘʻʪʴʩʷ 

ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʥʝʩʝʥʥʷ ɼʠʨʝʢʪʠʚʠ ʫ ʚʠʛʣʷʜʽ ʢʦʤʙʽʥʘʮʽʾ ʟʘʢʦʥʦʜʘʚʯʦʛʦ ʘʢʪʫ ʪʘ ʧʦʩʪʘʥʦʚʠ 

ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ, ʘʜʞʝ ʮʽ ʜʚʘ ʪʠʧʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʘʢʪʽʚ ï ʟʘʢʦʥ ʪʘ ʧʦʩʪʘʥʦʚʘ 

ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ï ʤʦʞʫʪʴ ʤʽʩʪʠʪʠ ʧʨʘʚʦʚʽ ʥʦʨʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʷʢʽ 

ʧʝʨʝʜʙʘʯʘʶʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʮʝʜʫʨ ʦʮʽʥʢʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ, ʪʘ ʩʘʤʽ ʧʨʦʮʝʜʫʨʠ. 

ʅʘ ʚʠʢʦʥʘʥʥʷ ɼʠʨʝʢʪʠʚʠ ʚ ɭʉ ʙʫʣʠ ʧʨʠʡʥʷʪʽ ʟʘʭʦʜʠ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʢʦʥʪʨʦʣʶ ʟʘ 

ʝʥʝʨʛʝʪʠʯʥʠʤʠ ʪʘ ʝʢʦʣʦʛʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʢʦʥʢʨʝʪʥʠʭ ʛʨʫʧ ʧʨʦʜʫʢʪʽʚ ʰʣʷʭʦʤ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʠʭ ʟʥʘʯʝʥʴ, ʷʢʽ ʙʫʣʠ ʟʘʬʽʢʩʦʚʘʥʽ ʫ ʈʝʛʣʘʤʝʥʪʘʭ ʂʦʤʽʩʽʾ.  

ʅʘ ʩʴʦʛʦʜʥʽ ʂʘʙʽʥʝʪʦʤ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʧʨʠʡʥʷʪʦ ʪʨʠ ʧʣʘʥʠ ʜʽʡ, ʷʢʠʤʠ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʧʝʨʝʥʝʩʝʥʥʷ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ɭʉ ʟ ʝʢʦʜʠʟʘʡʥʫ: ʇʣʘʥ ʟʘʭʦʜʽʚ ʟ ̔ʤʧʣʝʤʝʥʪʘʮʽʾ ʨʦʟʜʽʣʫ IV ʋʛʦʜʠ 

ʧʨʦ ʘʩʦʮʽʘʮʽʶ, ʇʣʘʥ ʽʤʧʣʝʤʝʥʪʘʮʽʾ ɼʠʨʝʢʪʠʚʠ 2009/125 / ɭC ʪʘ ʈʝʛʣʘʤʝʥʪʽʚ ʂʦʤʽʩʽʾ, ʉʪʨʘʪʝʛʽʷ 

ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤʠ ʪʝʭʥʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʜʦ 2020 ʨʦʢʫ. ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʪʽʣʴʢʠ ʫ ʉʪʨʘʪʝʛʽʾ 

ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤʠ ʪʝʭʥʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʜʦ 2020 ʨʦʢʫ ʤʽʩʪʠʪʴʩʷ ʧʦʚʥʠʡ ʧʝʨʝʣʽʢ, ʱʦ ʚʢʣʶʯʘʻ 

ɼʠʨʝʢʪʠʚʫ ɭʉ ʟ ʝʢʦʜʠʟʘʡʥʫ ʪʘ 22 ʽʤʧʣʝʤʝʥʪʫʶʯʠʭ ʾʾ ʟʘʭʦʜʠ, ʷʢʽ ʤʘʶʪʴ ʙʫʪʠ ʪʨʘʥʩʧʦʥʦʚʘʥʽ ʚ 

ʫʢʨʘʾʥʩʴʢʝ ʟʘʢʦʥʦʜʘʚʩʪʚʦ, ʟʘ ʚʠʥʷʪʢʦʤ 5 ʜʦʜʘʪʢʦʚʠʭ ʽʤʧʣʝʤʝʥʪʫʶʯʠʭ ʟʘʭʦʜʽʚ, ʱʦ ʙʫʣʠ 

ʦʧʫʙʣʽʢʦʚʘʥʽ ʫ ɭʉ ʚʞʝ ʧʽʩʣʷ ʧʨʠʡʥʷʪʪʷ ʉʪʨʘʪʝʛʽʾ. ʊʘʢʠʤ ʯʠʥʦʤ, ʉʪʨʘʪʝʛʽʷ ʻ ʦʩʥʦʚʥʦʶ 

ʨʫʰʽʡʥʦʶ ʩʠʣʦʶ ʧʨʦʮʝʩʫ ʪʨʘʥʩʧʦʥʫʚʘʥʥʷ ʨʝʛʣʘʤʝʥʪʽʚ ɭʉ ʟ ʝʢʦʜʠʟʘʡʥʫ ʚ ʋʢʨʘʾʥʽ. 

ʂʘʙʽʥʝʪ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʩʚʦʾʤ ʨʽʰʝʥʥʷʤ ʚʽʜ 14 ʪʨʘʚʥʷ 2015 ʨʦʢʫ ʩʭʚʘʣʠʚ ʇʣʘʥ 

ʽʤʧʣʝʤʝʥʪʘʮʽʾ ʘʢʪʽʚ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ɭʉ ʫ ʩʬʝʨʽ ʝʢʦʜʠʟʘʡʥʫ. ʉʭʚʘʣʝʥʠʡ ʋʨʷʜʦʤ ʜʦʢʫʤʝʥʪ 

ʦʭʦʧʣʶʻ, ʟʦʢʨʝʤʘ, ʥʘʩʪʫʧʥʽ ʘʢʪʠ ʧʨʘʚʘ ɭʉ [4]: 

ʈʝʛʣʘʤʝʥʪ ʂʦʤʽʩʽʾ (ɭʉ) ˉ 278/2009 ʚʽʜ 6 ʢʚʽʪʥʷ 2009 ʨ., ʷʢʠʡ ʽʤʧʣʝʤʝʥʪʫʻ ɼʠʨʝʢʪʠʚʫ 

2005/32/ɭʉ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʇʘʨʣʘʤʝʥʪʫ ʪʘ ʈʘʜʠ ʧʨʦ ʚʠʤʦʛʠ ʜʦ ʝʢʦʜʠʟʘʡʥʫ ʟʦʚʥʽʰʥʽʭ ʜʞʝʨʝʣ 

ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ ʧʨʠ ʩʧʦʞʠʚʘʥʥʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚ ʨʝʞʠʤʽ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ ʪʘ ʩʝʨʝʜʥʽʡ 

ʝʥʝʨʛʝʪʠʯʥʽʡ ʝʬʝʢʪʠʚʥʦʩʪʽ; 

ʈʝʛʣʘʤʝʥʪ ʂʦʤʽʩʽʾ (ɭʉ) ˉ 244/2009 ʚʽʜ 18 ʙʝʨʝʟʥʷ 2009 ʨ., ʷʢʠʡ ʽʤʧʣʝʤʝʥʪʫʻ ɼʠʨʝʢʪʠʚʫ 

2005/32/ɭʉ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʇʘʨʣʘʤʝʥʪʫ ʪʘ ʈʘʜʠ ʧʨʦ ʚʠʤʦʛʠ ʜʦ ʝʢʦʜʠʟʘʡʥʫ ʜʣʷ ʧʦʙʫʪʦʚʠʭ ʣʘʤʧ 

ʽʟ ʥʝʥʘʧʨʘʚʣʝʥʠʤ ʩʚʽʪʣʦʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ; 

ʈʝʛʣʘʤʝʥʪ ʂʦʤʽʩʽʾ (ɭʉ) ˉ 245/2009 ʚʽʜ 18 ʙʝʨʝʟʥʷ 2009 ʨ., ʷʢʠʡ ʽʤʧʣʝʤʝʥʪʫʻ ɼʠʨʝʢʪʠʚʫ 

2005/32/ɭʉ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʇʘʨʣʘʤʝʥʪʫ ʪʘ ʈʘʜʠ ʧʨʦ ʚʠʤʦʛʠ ʜʦ ʝʢʦʜʠʟʘʡʥʫ ʜʣʷ ʬʣʫʦʨʝʩʮʝʥʪʥʠʭ 

ʣʘʤʧ/ ʣʘʤʧ ʜʝʥʥʦʛʦ ʩʚʽʪʣʘ ʙʝʟ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʙʘʣʘʩʪʥʦʛʦ ʦʧʦʨʫ, ʜʣʷ ʚʠʩʦʢʦ ʽʥʪʝʥʩʠʚʥʠʭ 

ʨʦʟʨʷʜʥʠʭ ʣʘʤʧ, ʙʘʣʘʩʪʽʚ ʽ ʦʩʚʽʪʣʶʚʘʣʴʥʦʾ ʘʨʤʘʪʫʨʠ, ʷʢʽ ʨʦʟʨʘʭʦʚʘʥʽ ʜʣʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘʢʠʭ 

ʣʘʤʧ, ʪʘ ʩʢʘʩʦʚʫʻ ɼʠʨʝʢʪʠʚʫ 2000/55/ɭʉ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʇʘʨʣʘʤʝʥʪʫ ʪʘ ʈʘʜʠ; 

ʈʝʛʣʘʤʝʥʪ ʂʦʤʽʩʽʾ (ɭʉ) ˉ 107/2009 ʚʽʜ 4 ʣʶʪʦʛʦ 2009 ʨ., ʷʢʠʡ ʽʤʧʣʝʤʝʥʪʫʻ ɼʠʨʝʢʪʠʚʫ 

2005/32/ɭʉ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʇʘʨʣʘʤʝʥʪʫ ʪʘ ʈʘʜʠ ʧʨʦ ʚʠʤʦʛʠ ʜʦ ʝʢʦʜʠʟʘʡʥʫ ʜʣʷ ʧʨʦʩʪʠʭ 

ʜʝʢʦʜʝʨʽʚ ʢʘʥʘʣʽʚ ʢʘʙʝʣʴʥʦʛʦ ʪʝʣʝʙʘʯʝʥʥʷ; 

ʈʝʛʣʘʤʝʥʪ ʂʦʤʽʩʽʾ (ɭʉ) ˉ 1275/2008 ʚʽʜ 17 ʛʨʫʜʥʷ 2008 ʨ., ʷʢʠʡ ʽʤʧʣʝʤʝʥʪʫʻ ɼʠʨʝʢʪʠʚʫ 

2005/32/ɭʉ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʇʘʨʣʘʤʝʥʪʫ ʪʘ ʈʘʜʠ ʧʨʦ ʚʠʤʦʛʠ ʜʦ ʝʢʦʜʠʟʘʡʥʫ ʜʣʷ ʨʝʞʠʤʽʚ 

ʯʝʢʘʥʥʷ/ʛʦʪʦʚʥʦʩʪʽ ʪʘ ʚʠʤʢʥʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʝʣʝʢʪʨʠʯʥʠʤ ʪʘ ʝʣʝʢʪʨʦʥʥʠʤ 

ʧʦʙʫʪʦʚʠʤ ʪʘ ʦʬʽʩʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ. 
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ʗʨʤʦʣʶʢ ʆ.ʉ., ʢ.ʪ.ʥ., ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ, 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

 

ʈʆɿʇʆɼɯʃ ʅɸɺɸʅʊɸɾɽʅʔ ʄɯɾ ɻɽʅɽʈʋʖʏʀʄʀ ɼɾɽʈɽʃɸʄʀ ʄɯʂʈʆʄɽʈɽɾ 

ʅɸ ʆʉʅʆɺɯ ɺʀʂʆʈʀʉʊɸʅʅʗ ʄʆɼʀʌɯʂʆɺɸʅʆɻʆ ʄɽʊʆɼʋ 

ɹɸɻɸʊʆʂʈʀʊɽʈɯɸʃʔʅʆɻʆ ʈʆɿʇʆɼɯʃʋ ʈɽʉʋʈʉɯɺ 

 

ʋ ʚʽʪʯʠʟʥʷʥʽʡ ʪʝʭʥʽʯʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʧʠʪʘʥʥʷ, ʱʦ ʧʦʚôʷʟʘʥʽ ʟ ʧʦʙʫʜʦʚʦʶ ʤʽʢʨʦʤʝʨʝʞ ʧʦʢʠ 

ʪʦʨʢʘʶʪʴʩʷ ʧʦʙʽʯʥʦ, ʣʠʰʝ ʪʽʣʴʢʠ ʫ ʢʦʥʪʝʢʩʪʽ ʦʙʛʦʚʦʨʝʥʥʷ ʩʧʽʣʴʥʠʭ ʽʜʝʡ ʨʦʟʨʦʙʢʠ ʥʦʚʦʾ 

ʢʦʥʮʝʧʮʽʾ ʦʨʛʘʥʽʟʘʮʽʾ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʩʝʢʪʦʨʘ ʢʨʘʾʥʠ ʥʘ ʦʩʥʦʚʽ ʽʥʪʝʣʝʢʪʫʘʣʽʟʘʮʽʾ ʝʣʝʢʪʨʠʯʥʠʭ 

ʤʝʨʝʞ [1-3]. ʋ ʪʦʡ ʞʝ ʯʘʩ, ʟʘ ʢʦʨʜʦʥʦʤ ʜʘʥʘ ʪʝʤʘʪʠʢʘ ʻ ʜʦʩʠʪʴ ʧʦʧʫʣʷʨʥʦʶ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʯʠʩʣʝʥʥʠʤʠ ʧʫʙʣʽʢʘʮʽʷʤʠ, ʘ ʡ ʢʽʣʴʢʽʩʪʶ ʨʦʟʨʦʙʣʶʚʘʥʠʭ ʽ 

ʨʝʘʣʽʟʦʚʘʥʠʭ ʢʦʥʢʨʝʪʥʠʭ ʧʨʦʝʢʪʽʚ [4, 5]. ʈʘʟʦʤ ʽʟ ʪʠʤ, ʙʝʟʧʦʩʝʨʝʜʥʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʪʨʠʤʘʥʠʭ ʟʘ 

ʢʦʨʜʦʥʦʤ ʨʝʟʫʣʴʪʘʪʽʚ ʚ ʫʤʦʚʘʭ ʋʢʨʘʾʥʠ ʚ ʩʠʣʫ ʨʷʜʫ ʧʨʠʯʠʥ ʻ ʥʝʤʦʞʣʠʚʠʤ. ɿʦʢʨʝʤʘ, ʫ ʜʝʷʢʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʽʥʥʦʚʘʮʽʡʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚ ʝʥʝʨʛʝʪʠʮʽ ʢʦʥʮʝʥʪʨʫʶʪʴʩʷ ʚ 

ʦʩʥʦʚʥʦʤʫ ʥʘ ʨʽʚʥʽ ʩʠʩʪʝʤʦʫʪʚʦʨʶʶʯʠʭ ʤʝʨʝʞ [4, 6], ʱʦ ʥʝ ʻ ʘʙʩʦʣʶʪʥʠʤ ʧʨʽʦʨʠʪʝʪʦʤ ʜʣʷ 

ʋʢʨʘʾʥʠ. ʇʨʦʪʝ ʦʩʥʦʚʥʘ ʧʨʦʙʣʝʤʘ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʨʝʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʽ ʩʪʫʧʽʥʴ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚʽʪʯʠʟʥʷʥʠʭ ʝʣʝʢʪʨʠʯʥʠʭ ʤʝʨʝʞ, ʦʩʦʙʣʠʚʦ ʥʘ ʨʽʚʥʽ ʨʦʟʧʦʜʽʣʫ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, 

ʚʽʜʩʫʪʥʽʩʪʴ ʤʦʞʣʠʚʦʩʪʽ ʧʦʚʥʦʮʽʥʥʦʛʦ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʜʽʙʥʠʭ ʧʨʦʝʢʪʽʚ 

ʩʪʚʦʨʶʶʪʴ ʩʝʨʡʦʟʥʽ ʧʝʨʝʰʢʦʜʠ ʜʣʷ ʾʭ ʰʠʨʦʢʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ. ɼʘʥʠʡ ʚʠʩʥʦʚʦʢ ʚʠʧʣʠʚʘʻ ʟ 

ʘʥʘʣʽʟʫ ʫʤʦʚ, ʟʘ ʷʢʠʭ ʨʝʘʣʽʟʫʶʪʴʩʷ ʧʦʜʽʙʥʽ ʧʨʦʝʢʪʠ ʟʘ ʢʦʨʜʦʥʦʤ [7, 8]. 

ʌʦʨʤʫʚʘʥʥʷ ʤʽʢʨʦʤʝʨʝʞ ʧʝʨʝʜʙʘʯʘʻ ʚʠʟʥʘʯʝʥʥʷ ʩʢʣʘʜʫ ʪʘ ʧʦʪʫʞʥʦʩʪʽ ʦʢʨʝʤʠʭ ʪʠʧʽʚ 

ʛʝʥʝʨʫʶʯʠʭ ʜʞʝʨʝʣ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʫ ʢʦʞʥʠʡ ʧʝʨʽʦʜ ʯʘʩʫ ʟ ʥʘʡʙʽʣʴʰʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʝʥʝʨʛʝʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ, ʤʘʢʩʠʤʘʣʴʥʦ ʟʘʜʽʷʪʠ ʥʘʷʚʥʽ ʤʽʩʮʝʚʽ ʝʥʝʨʛʝʪʠʯʥʽ 

ʨʝʩʫʨʩʠ. ɺʠʤʦʛʘ ʦʜʥʦʯʘʩʥʦʛʦ ʟʘʜʦʚʦʣʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʮʽʣʝʡ, ʷʢʽ ʫ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʻ 

ʩʫʧʝʨʝʯʣʠʚʠʤʠ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʦʛʦ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ʇʨʠ ʮʴʦʤʫ ʚʘʞʣʠʚʦ, ʱʦʙ ʧʦʪʫʞʥʦʩʪʽ ʦʢʨʝʤʠʭ ʪʠʧʽʚ ʛʝʥʝʨʫʶʯʠʭ ʜʞʝʨʝʣ 

ʤʽʢʨʦʤʝʨʝʞʽ ʙʫʣʠ ʦʙʨʘʥʽ ʦʧʪʠʤʘʣʴʥʠʤ ʯʠʥʦʤ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʽʟ ʤʘʢʩʠʤʘʣʴʥʦʶ 

ʝʬʝʢʪʠʚʥʽʩʪʶ ʟʘʜʽʷʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʪʘ ʤʽʩʮʝʚʽ ʝʥʝʨʛʝʪʠʯʥʽ ʨʝʩʫʨʩʠ. ʇʨʠ ʮʴʦʤʫ ʧʠʪʘʥʥʷ 

ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʛʨʘʥʠʯʥʦʛʦ ʦʙʩʷʛʫ ʧʦʪʫʞʥʦʩʪʽ ʟʘʩʦʙʽʚ ʨʦʟʦʩʝʨʝʜʞʝʥʦʾ ʛʝʥʝʨʘʮʽʾ (ʈɻ), ʷʢʠʡ 

ʥʝ ʩʪʚʦʨʶʻ ʧʨʦʙʣʝʤ ʨʦʙʦʪʽ ʩʬʦʨʤʦʚʘʥʦʾ ʽʥʪʝʛʨʦʚʘʥʦʾ ʩʠʩʪʝʤʠ. ɿʘʜʘʯʘ ʩʪʦʾʪʴ, ʷʢ ʟʤʦʜʝʣʶʚʘʚʰʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʝʥʝʨʫʶʯʠʭ ʜʞʝʨʝʣ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʚʠʟʥʘʯʠʪʠ ʦʧʪʠʤʘʣʴʥʠʡ 

ʨʝʞʠʤ ʨʦʙʦʪʠ ʪʘʢʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʫ ʷʢʽʡ ʤʽʨʽ ʡ ʷʢʝ ʜʞʝʨʝʣʦ ʈɻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʜʦʚʽʣʴʥʠʡ 

ʤʦʤʝʥʪ ʯʘʩʫ ʜʦʙʠ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʴ ʨʦʟʛʣʷʜʘʣʘʩʷ ʘʚʪʦʥʦʤʥʘ ʤʽʢʨʦʤʝʨʝʞʘ, ʷʢʘ 

ʧʨʘʮʶʻ ʥʘ ʚʠʜʽʣʝʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʥʝ ʤʘʻ ʟʚôʷʟʢʽʚ ʽʟ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʶ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʣʴʥʦʶ 

ʩʠʩʪʝʤʦʶ. 

ʇʦʧʝʨʝʜʥʴʦ ʦʙˇʨʫʥʪʦʚʫʻʪʴʩʷ ʪʘ ʬʦʨʤʫʻʪʴʩʷ ʧʝʨʝʣʽʢ ʮʽʣʝʡ, ʱʦ ʥʘ ʜʫʤʢʫ ʦʩʦʙʠ, ʷʢʘ 

ʧʨʠʡʤʘʻ ʨʽʰʝʥʥʷ, ʜʘʶʪʴ ʟʤʦʛʫ ʟʘʙʝʟʧʝʯʠʪʠ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʨʦʙʦʪʠ ʦʢʨʝʤʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʤʽʢʨʦʤʝʨʝʞʽ ʫ ʢʦʞʥʠʡ ʢʦʥʢʨʝʪʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ, ʚʨʘʭʦʚʫʶʯʠ ʚʧʣʠʚ ʟʦʚʥʽʰʥʽʭ ʯʠʥʥʠʢʽʚ 

(ʥʘʷʚʥʽʩʪʴ ʚʽʪʨʫ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ, ʨʽʚʝʥʴ ʥʘʚʘʥʪʘʞʝʥʥʷ  ̔ʪ.ʧ.), ʷʢʽ ʤʘʶʪʴ ʤʽʩʮʝ 

ʥʘ ʤʦʤʝʥʪ ʯʘʩʫ. ʋ ʨʦʟʨʦʙʣʝʥʦʤʫ ʜʣʷ ʮʽʻʾ ʤʝʪʠ ʤʝʪʦʜʽ ʮʽʣʴʦʚʽ ʬʫʥʢʮʽʾ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʩʪʫʧʽʥʴ ʦʧʪʠʤʘʣʴʥʦʩʪʽ ʨʦʙʦʪʠ ʤʽʢʨʦʤʝʨʝʞʽ, ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʣʽʥʛʚʽʩʪʠʯʥʽʡ ʬʦʨʤʽ, ʷʢʘ ʻ ʥʘʡʙʽʣʴʰ 

ʟʨʫʯʥʦʶ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʄʘʪʝʤʘʪʠʯʥʦ ʚʦʥʠ ʬʦʨʤʫʣʶʶʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ: ( ) extrjt
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1, ...,j m= , 1{ , ..., , ..., }i nP P P=P , LÌW, ʜʝ ɋ ï ʦʙʣʘʩʪʴ ʨʽʰʝʥʴ, ʦʧʪʠʤʘʣʴʥʠʭ ʟʘ ʇʘʨʝʪʦ. 

ɺ ʷʢʦʩʪʽ ʦʙʤʝʞʝʥʴ ʨʦʟʛʣʷʜʘʶʪʴʩʷ: ʪʝʭʥʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʦʢʨʝʤʠʭ ʛʝʥʝʨʫʶʯʠʭ ʜʞʝʨʝʣ ʡ 

ʫʤʦʚʘ ʦʙʦʚôʷʟʢʦʚʦʛʦ ʚʠʢʦʥʘʥʥʷ ʙʘʣʘʥʩʫ çʛʝʥʝʨʘʮʽʷ-ʩʧʦʞʠʚʘʥʥʷè ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʦʪʝʥʮʽʘʣʫ ʘʢʫʤʫʣʶʶʯʠʭ ʧʨʠʩʪʨʦʾʚ ʽ ʚʪʨʘʪ ʧʦʪʫʞʥʦʩʪʽ ʚ ʤʽʢʨʦʤʝʨʝʞʽ. ɿʘ 

ʥʘʷʚʥʦʩʪʽ ʫ ʩʪʨʫʢʪʫʨʽ ʤʽʢʨʦʤʝʨʝʞʽ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ, ʾʭ ʧʦʪʝʥʮʽʘʣ ʤʘʻ ʙʫʪʠ 

ʟʘʜʽʷʥʠʡ ʫ ʢʦʞʝʥ ʤʦʤʝʥʪ ʯʘʩʫ ʚ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ ʡ ʫ ʧʝʨʰʫ ʯʝʨʛʫ. ʆʜʥʘʢ ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʩʠʪʫʘʮʽʾ, ʧʦʚôʷʟʘʥʽ ʟ ʥʝʟʘʜʦʚʽʣʴʥʠʤ ʧʦʪʦʯʥʠʤ ʪʝʭʥʽʯʥʠʤ ʩʪʘʥʦʤ ʜʝʷʢʠʭ ʚʠʜʽʚ 



ɯɯɯ ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ ʪʘ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  

çɽʥʝʨʛʝʪʠʯʥʠʡ ʤʝʥʝʜʞʤʝʥʪ: ʩʪʘʥ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ï PEMSô16è  
çɯʅʅʆɺɸʎɯʁʅɯ ʄɽʊʆɼʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ ʇɯɼɺʀʑɽʅʅʗ ɽʅɽʈɻʆɽʌɽʂʊʀɺʅʆʉʊɯè 

57 

ʫʩʪʘʪʢʫʚʘʥʥʷ, ʡʦʛʦ ʧʣʘʥʦʚʘʥʠʤ ʪʝʭʥʽʯʥʠʤ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷʤ ʘʙʦ ʧʨʦʬʽʣʘʢʪʠʯʥʠʤ ʨʝʤʦʥʪʦʤ. 

ɼʣʷ ʮʽʻʾ ʤʝʪʠ ʫ ʨʦʟʨʦʙʣʝʥʦʤʫ ʤʝʪʦʜʽ ʽʩʥʫʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢ ʟʚʘʥʽ çʤôʷʢʽè 

ʦʙʤʝʞʝʥʥʷ. 
ʈʦʟʨʦʙʣʝʥʠʡ ʤʝʪʦʜ ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʦʛʦ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʥʘʚʘʥʪʘʞʝʥʥʷ ʤʽʞ 

ʦʢʨʝʤʠʤʠ ʜʞʝʨʝʣʘʤʠ ʘʚʪʦʥʦʤʥʦʾ ʤʽʢʨʦʤʝʨʝʞʽ ʙʘʟʫʻʪʴʩʷ ʥʘ ʩʧʽʣʴʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ 
ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʥʝʣʦʢʘʣʴʥʦʛʦ ʧʦʰʫʢʫ ʪʘʢ ʟʚʘʥʦʛʦ ʤʝʪʦʜʫ çʷʨʫè, ʪʘ ʧʽʜʭʦʜʫ 
ɹʝʣʣʤʘʥʘ-ɿʘʜʝ. ʇʨʠ ʮʴʦʤʫ ʚʨʘʭʦʚʫʻʪʴʩʷ, ʱʦ ʩʪʨʫʢʪʫʨʘ ʧʦʚʝʨʭʥʽ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʬʫʥʢʮʽʾ 
ʙʘʛʘʪʴʦʭ ʟʤʽʥʥʠʭ, ʱʦ ʦʧʪʠʤʽʟʫʻʪʴʩʷ, ʚʠʢʣʠʢʘʻ ʧʝʚʥʫ ʘʩʦʮʽʘʮʽʶ ʟ ʷʨʦʤ. ʎʝʡ ʤʝʪʦʜ ʧʝʨʝʤʝʞʦʚʫʻ 
ʧʦʚʽʣʴʥʝ ʣʦʢʘʣʴʥʝ ʟʽ ʰʚʠʜʢʠʤ ʥʝʣʦʢʘʣʴʥʠʤ ʧʝʨʝʤʽʱʝʥʥʷʤ ʽ ʪʠʤ ʩʘʤʠʤ ʜʦʙʨʝ ʚʽʜʩʣʽʜʢʦʚʫʻ 
ʚʠʢʨʠʚʣʝʥʥʷ ʜʥʘ ʷʨʫ ʪʘ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʪʘʪʥʴʦ ʝʬʝʢʪʠʚʥʦ ʟʥʘʡʪʠ ʪʦʯʢʫ ʛʣʦʙʘʣʴʥʦʛʦ 
ʝʢʩʪʨʝʤʫʤʫ. 

ʇʽʜʭʽʜ ɹʝʣʣʤʘʥʘ-ɿʘʜʝ ʟʘʩʪʦʩʦʚʘʥʦ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʽʰʝʥʥʷ ʥʘ ʢʦʞʥʦʤʫ 
ʢʨʦʮʽ ʦʧʪʠʤʽʟʘʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʰʣʷʭʦʤ ʦʜʥʦʯʘʩʥʦʛʦ ʘʥʘʣʽʟʫ ʚʩʽʭ ʟʘʜʽʷʥʠʭ ʮʽʣʴʦʚʠʭ ʬʫʥʢʮʽʡ. 
ɿʛʽʜʥʦ ʟ ʨʦʟʨʦʙʣʝʥʠʤ ʤʝʪʦʜʦʤ ʢʦʞʥʘ ʮʽʣʴʦʚʘ (ʦʮʽʥʦʯʥʘ) ʬʫʥʢʮʽʷ ( )jF P , 1, ...,j m=  ʟʘʤʽʥʶʻʪʴʩʷ 

ʥʝʯʽʪʢʦʶ ʮʽʣʴʦʚʦʶ ʬʫʥʢʮʽʻʶ ʘʙʦ ʥʝʯʽʪʢʦʶ ʤʥʦʞʠʥʦʶ ʚʠʜʫ [ , ɛ ( )]
k

k AA =P P , 1, ...,k m= , ʜʝ ɛ ( )
k

A P  

ʷʚʣʷʻ ʩʦʙʦʶ ʬʫʥʢʮʽʶ ʥʘʣʝʞʥʦʩʪʽ ʥʝʯʽʪʢʦʾ ʬʫʥʢʮʽʾ kA . ɺʠʙʽʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʰʝʥʥʷ 

ʟʥʘʭʦʜʠʪʴʩʷ ʟ ʫʤʦʚʠ 
1,...,

maxɛ ( ) max min ɛ ( )
k

D A
k mL =Í

=
P

P P . 

ʊʘʢʠʤ ʯʠʥʦʤ, ʪʦʯʢʘ *

1,...,
argmax min ɛ ( )

k
A

k mL =Í
=

P
P P  ʧʨʠʡʤʘʻʪʴʩʷ ʷʢ ʦʧʪʠʤʘʣʴʥʘ ʥʘ ʢʦʞʥʦʤʫ ʢʨʦʮʽ 

ʣʦʢʘʣʴʥʦʛʦ ʪʘ ʥʝʣʦʢʘʣʴʥʦʛʦ ʧʦʰʫʢʽʚ ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯʽ. ʈʦʟʨʘʭʫʥʦʢ 
ʟʘʚʝʨʰʫʻʪʴʩʷ, ʷʢʱʦ ʨʽʟʥʠʮʷ ʟʥʘʯʝʥʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

1,...,
min ɛ ( )

k
A

k m=
P  ʜʣʷ ʩʫʤʽʞʥʠʭ ʪʦʯʦʢ ʩʪʘʻ 

ʤʝʥʰʦʶ ʥʽʞ ʟʘʟʜʘʣʝʛʽʜʴ ʟʘʜʘʥʘ ʪʦʯʥʽʩʪʴ ʨʦʟʨʘʭʫʥʢʽʚ. ʇʨʠʥʮʠʧʦʚʦ ʚʘʞʣʠʚʦ, ʱʦʙ ʬʫʥʢʮʽʾ 
ʥʘʣʝʞʥʦʩʪʽ ʘʜʝʢʚʘʪʥʦ ʚʽʜʦʙʨʘʞʘʣʠ ʭʘʨʘʢʪʝʨ ʚʽʜʧʦʚʽʜʥʠʭ ʦʮʽʥʦʯʥʠʭ (ʮʽʣʴʦʚʠʭ) ʬʫʥʢʮʽʡ. 
ʆʪʨʠʤʘʥʝ ʧʨʠ ʮʴʦʤʫ ʨʽʰʝʥʥʷ ʥʘʣʝʞʠʪʴ ʷʢ ʦʙʣʘʩʪʽ ʢʦʤʧʨʦʤʽʩʽʚ, ʪʘʢ ʽ ʜʦʧʫʩʪʠʤʠʭ ʨʽʰʝʥʴ. 

ʊʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʘʞʣʠʚʦʶ ʚʣʘʩʪʠʚʽʩʪʶ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ 
ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʦʛʦ ʧʦʨʽʚʥʷʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚ ʫ ʧʦʜʘʣʴʰʦʤʫ ʻ ʤʦʞʣʠʚʽʩʪʴ ʜʠʬʝʨʝʥʮʽʘʮʽʾ 
ʚʘʞʣʠʚʦʩʪʽ ʦʢʨʝʤʠʭ ʢʨʠʪʝʨʽʾʚ ʽ ʧʦʪʦʯʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʢʦʤʧʦʥʝʥʪʽʚ ʤʽʢʨʦʤʝʨʝʞʽ. ʎʝ ʥʝ 
ʪʽʣʴʢʠ ʜʘʩʪʴ ʟʤʦʛʫ ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʽʜʜʘʚʘʪʠ ʧʝʨʝʚʘʛʫ ʦʢʨʝʤʠʤ ʢʨʠʪʝʨʽʷʤ, ʘʣʝ, ʥʘʚʽʪʴ, ʧʦʚʥʽʩʪʶ 
ʚʠʢʣʶʯʘʪʠ ʜʝʷʢʽ ʟ ʥʠʭ ʽʟ ʧʨʦʮʝʜʫʨʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ, ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʝʞʠʤʫ ʨʦʙʦʪʠ 
ʤʽʢʨʦʤʝʨʝʞʽ. 

ɺʠʩʥʦʚʦʢ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʦʢʨʝʤʠʭ 

ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʤʽʢʨʦʤʝʨʝʞʽ, ʚʨʘʭʦʚʫʶʯʠ ʩʫʢʫʧʥʽʩʪʴ ʬʘʢʪʦʨʽʚ ʨʽʟʥʦʤʘʥʽʪʥʦʾ ʧʨʠʨʦʜʠ, ʥʘ ʦʩʥʦʚʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʤʝʪʦʜʽʚ ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʨʝʩʫʨʩʽʚ ʽʟ ʤʝʪʦʶ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʥʝʨʫʶʯʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʩʧʨʠʷʥʥʷ ʩʪʘʣʦʤʫ ʨʦʟʚʠʪʢʫ 

ʦʢʨʝʤʠʭ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʛʨʦʤʘʜ. 
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ɽʅɽʈɻɽʊʀʏʅɸ ɽʌɽʂʊʀɺʅɯʉʊʔ ʉʂʃɸɼʉʔʂʀʍ ʇʈʀʄɯʑɽʅʔ ʋ ʃɸʅʎʖɻɸʍ 

ʄʆʈʉʔʂʀʍ ʇʆʉʊɸɺʆʂ (ENERGYWARE) 

 

ɽʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʻ ʧʨʦʚʽʜʥʠʤ ʪʨʝʥʜʦʤ ʍʍɯ ʩʪʦʣʽʪʪʷ. ɿʨʦʩʪʘʥʥʷ ʧʦʧʠʪʫ ʥʘ ʝʥʝʨʛʦʥʦʩʽʾ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʫʤʦʚʘʭ ʥʝʫʭʠʣʴʥʦʛʦ ʧʦʩʪʫʧʦʚʦʛʦ ʟʘʤʽʱʝʥʥʷ ʝʥʝʨʛʽʾ, ʚʠʨʦʙʣʝʥʦʾ ʰʣʷʭʦʤ 

ʩʧʘʣʶʚʘʥʥʷ ʚʠʢʦʧʥʦʛʦ ʧʘʣʠʚʘ, çʟʝʣʝʥʦʶè ʝʥʝʨʛʽʻʶ, ʚʠʨʦʙʣʝʥʦʶ ʟ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ 

(ɺɼɽ). ʎʽ ʧʨʦʮʝʩʠ ʧʨʦʪʽʢʘʶʪʴ ʥʘ ʪʣʽ ʟʨʦʩʪʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʚʽʜʦʤʦʩʪʽ ʣʶʜʩʪʚʘ ʪʘ ʨʦʟʫʤʽʥʥʷ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʘʭʠʩʪʫ ʽ ʟʙʝʨʝʞʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʉʘʤʝ ʪʦʤʫ 

ʧʨʦʙʣʝʤʠ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ, ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ ʪʘ ʩʢʦʨʦʯʝʥʥʷ ʰʢʽʜʣʠʚʠʭ 

ʚʠʢʠʜʽʚ ʻ ʩʴʦʛʦʜʥʽ ʥʘʡʧʨʠʦʨʽʪʝʪʥʽʰʠʤʠ ʜʣʷ ʩʚʽʪʦʚʦʛʦ ʩʧʽʚʪʦʚʘʨʠʩʪʚʘ, ʧʨʦ ʱʦ ʩʚʽʜʯʘʪʴ, ʟʦʢʨʝʤʘ, 

ʨʝʟʫʣʴʪʘʪʠ ʇʘʨʠʟʴʢʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʆʆʅ ʟʽ ʟʤʽʥʠ ʢʣʽʤʘʪʫ [1]. 

ʆʜʥʦʯʘʩʥʦ, ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʻ ʧʦʪʫʞʥʠʤ ʘʨʛʫʤʝʥʪʦʤ ʫʩʧʽʰʥʦʩʪʽ ʛʨʘʚʮʽʚ ʥʘ ʩʚʽʪʦʚʠʭ 

ʨʠʥʢʘʭ. ʂʦʤʧʘʥʽʾ, ʷʢʽ ʧʨʠʜʽʣʷʶʪʴ ʧʨʠʦʨʽʪʝʪʥʫ ʫʚʘʛʫ ʧʠʪʘʥʥʷʤ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʡ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ, ʟʚʽʩʥʦ, ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʙʝʟʧʝʨʝʯʥʦ ʦʪʨʠʤʫʶʪʴ ʢʦʥʢʫʨʝʥʪʥʽ 

ʧʝʨʝʚʘʛʠ. ɯ ʡʜʝʪʴʩʷ ʥʝ ʣʠʰʝ ʧʨʦ ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʪʢʠ ʝʥʝʨʛʦʚʠʪʨʘʪ ʚ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʘʙʦ 

ʧʦʩʣʫʛ. ʏʘʩʪʦ-ʛʫʩʪʦ ʦʜʥʽʻʶ ʟ ʙʘʟʦʚʠʭ ʚʠʤʦʛ ʫʯʘʩʪʽ ʫ ʪʝʥʜʝʨʥʠʭ ʪʦʨʛʘʭ ʪʘ ʚʠʙʦʨʫ ʙʽʟʥʝʩ-

ʧʘʨʪʥʝʨʽʚ ʻ ʦʙʦʚôʷʟʢʦʚʘ ʩʝʨʪʠʬʽʢʘʮʽʷ ʢʦʥʪʨʘʛʝʥʪʘ ʟʘ ʩʪʘʥʜʘʨʪʘʤʠ ISO 9001 (ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ), 

ISO 14001 (ʝʢʦʣʦʛʽʯʥʠʡ ʤʝʥʝʜʞʤʝʥʪ), ISO 50001 (ʝʥʝʨʛʝʪʠʯʥʠʡ ʤʝʥʝʜʞʤʝʥʪ). ʎʽ ʩʝʨʪʠʬʽʢʘʪʠ ʻ 

ʜʣʷ ʟʘʤʦʚʥʠʢʘ ʩʚʦʛʦ ʨʦʜʫ ʛʘʨʘʥʪʽʻʶ ʷʢʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʧʨʦʜʫʢʮʽʾ/ʧʦʩʣʫʛ, ʱʦ ʟʘʢʫʧʦʚʫʶʪʴʩʷ, ʘ 

ʜʣʷ ʚʠʨʦʙʥʠʢʘ ï ʚʽʟʠʪʽʚʢʦʶ, ʩʚʽʜʯʝʥʥʷʤ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ʧʝʨʝʜʦʚʠʭ ʧʦʟʠʮʽʷʭ ʚ ʛʘʣʫʟʽ. 

ɸʥʘʣʽʟʫʶʯʠ ʩʪʨʫʢʪʫʨʫ ʩʚʽʪʦʚʦʾ ʣʦʛʽʩʪʠʢʠ ʤʦʞʥʘ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʘʟʚʠʯʘʡ ʣʦʛʽʩʪʠʯʥʽ 

ʢʦʤʧʘʥʽʾ ʧʨʦʧʦʥʫʶʪʴ ʙʘʟʦʚʠʡ ʥʘʙʽʨ ʧʦʩʣʫʛ: 

¶ ʧʝʨʝʚʝʟʝʥʥʷ ʚʘʥʪʘʞʽʚ, ʟʦʢʨʝʤʘ, ʤʦʨʩʴʢʠʤ, ʘʚʽʘ, ʟʘʣʽʟʥʠʯʥʠʤ, ʘʚʪʦʤʦʙʽʣʴʥʠʤ 

ʪʨʘʥʩʧʦʨʪʦʤ ʪʦʱʦ, ʟʦʢʨʝʤʘ, ʢʦʥʪʝʡʥʝʨʥʽ ʧʝʨʝʚʝʟʝʥʥʷ, ʧʝʨʝʚʝʟʝʥʥʷ ʚʘʥʪʘʞʽʚ ʥʘʩʠʧʦʤ ʪʦʱʦ; 

¶ ʟʙʝʨʽʛʘʥʥʷ ʪʦʚʘʨʽʚ ʥʘ ʩʢʣʘʜʘʭ, ʨʝʘʣʽʟʘʮʽʷ ʩʢʣʘʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʩʫʧʫʪʥʽ 

ʧʦʩʣʫʛʠ, ʟʦʢʨʝʤʘ, ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦ-ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʽ ʨʦʙʦʪʠ, ʬʘʩʫʚʘʥʥʷ ʪʦʚʘʨʽʚ ʪʦʱʦ; 

¶ ʤʠʪʥʦ-ʙʨʦʢʝʨʩʴʢʽ ʦʧʝʨʘʮʽʾ. 

ɼʠʬʝʨʝʥʮʽʘʮʽʷ ʥʘ ʨʠʥʢʫ ʣʦʛʽʩʪʠʯʥʠʭ ʧʦʩʣʫʛ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʾʭʥʴʦʾ ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʟʘ 

ʨʽʟʥʠʤʠ ʥʘʧʨʷʤʘʤʠ. ʆʢʨʝʤʦ ʩʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʥʘʡʧʦʪʫʞʥʽʰʽ ʣʦʛʽʩʪʠʯʥʽ ʢʦʤʧʘʥʽʾ ï ʣʽʜʝʨʠ 

ʛʘʣʫʟʽ ï ʧʨʦʧʦʥʫʶʪʴ ʟʘʟʥʘʯʝʥʽ ʧʦʩʣʫʛʠ ʟ ʚʠʩʦʢʦʶ ʜʦʜʘʥʦʶ ʚʘʨʪʽʩʪʶ ʽ ʨʝʘʣʽʟʫʶʪʴ ʙʽʟʥʝʩ-ʤʦʜʝʣʽ, 

ʦʨʽʻʥʪʦʚʘʥʽ, ʟʦʢʨʝʤʘ, ʥʘ ʩʢʣʘʜʩʴʢʽ ʧʨʠʤʽʱʝʥʥʷ ʪʘ ʣʦʛʽʩʪʠʯʥʽ ʮʝʥʪʨʠ. ʆʢʨʽʤ ʥʘʜʘʥʥʷ ʚʣʘʩʥʝ 

ʣʦʛʽʩʪʠʯʥʠʭ ʧʦʩʣʫʛ, ʮʽ ʢʦʤʧʘʥʽʾ ʪʘʢʦʞ ʧʨʦʧʦʥʫʶʪʴ ʨʷʜ ʩʝʨʚʽʩʥʠʭ ʧʦʩʣʫʛ, ʟʦʢʨʝʤʘ: ʝʢʩʧʨʝʩ-

ʜʦʩʪʘʚʢʘ, ʢʦʥʩʘʣʪʠʥʛ, ʩʪʨʘʭʫʚʘʥʥʷ, ʫʧʨʘʚʣʽʥʥʷ ʣʘʥʮʶʛʘʤʠ ʧʦʩʪʘʯʘʥʥʷ ʪʦʱʦ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ 

ʪʝ, ʱʦ ʪʘʢʽ ʧʦʩʣʫʛʠ, ʟʘʟʚʠʯʘʡ, ʚʠʜʽʣʷʶʪʴʩʷ ʚ ʦʢʨʝʤʽ ʙʽʟʥʝʩʠ, ʚʩʽ ʚʦʥʠ ʨʘʟʦʤ ʫʪʚʦʨʶʶʪʴ 

ʥʝʨʦʟʨʠʚʥʠʡ ʪʨʘʥʩʧʦʨʪʥʠʡ ʣʘʥʮʶʛ ʧʝʨʝʤʽʱʝʥʥʷ ʚʘʥʪʘʞʫ ʚʽʜ ʧʨʦʜʘʚʮʷ ʜʦ ʧʦʢʫʧʮʷ. ɿʚʘʞʘʶʯʠ 

ʥʘ ʚʠʩʦʢʫ ʢʦʥʢʫʨʝʥʮʽʶ ʚ ʛʘʣʫʟʽ, ʟʥʠʞʝʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʦʩʣʫʛʠ ʥʘ ʢʦʞʥʽʡ ʣʘʥʮʽ ʧʝʨʝʤʽʱʝʥʥʷ 

ʚʘʥʪʘʞʫ ʙʝʟʧʝʨʝʯʥʦ ʧʽʜʚʠʱʫʻ ʢʦʥʢʫʨʝʥʪʥʽʩʪʴ ʢʦʤʧʘʥʽʾ ʥʘ ʨʠʥʢʫ. ʆʜʥʠʤ ʽʟ ʰʣʷʭʽʚ ʟʤʝʥʰʝʥʥʷ 

ʩʦʙʽʚʘʨʪʦʩʪʽ, ʟʦʢʨʝʤʘ, ʣʦʛʽʩʪʠʯʥʠʭ ʧʦʩʣʫʛ, ʷʢ ʟʘʟʥʘʯʘʣʦʩʷ ʚʠʱʝ, ʻ ʩʢʦʨʦʯʝʥʥʷ ʝʥʝʨʛʦʚʠʪʨʘʪ. 

ɼʣʷ ʦʮʽʥʢʠ ʡʤʦʚʽʨʥʠʭ ʙʝʥʝʬʽʪʽʚ ʚʽʜ ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʣʦʛʽʩʪʠʯʥʠʭ ʩʠʩʪʝʤ 

ʚʜʘʤʦʩʷ ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʘʣʽʟʫ ʻʤʥʦʩʪʽ ʨʠʥʢʽʚ ʣʦʛʽʩʪʠʯʥʠʭ ʧʦʩʣʫʛ. ɼʦʣʷ ʣʦʛʽʩʪʠʯʥʦʾ ʛʘʣʫʟʽ ʫ 

ʚʘʣʦʚʦʤʫ ʚʥʫʪʨʽʰʥʴʦʤʫ ʧʨʦʜʫʢʪʽ (ɺɺʇ) ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʦʟʚʠʥʫʪʦʩʪʽ 

ʝʢʦʥʦʤʽʢʠ ʢʨʘʾʥʠ. ʊʘʢ, ʚ ʗʧʦʥʽʾ ʣʦʛʽʩʪʠʯʥʽ ʚʠʪʨʘʪʠ ʩʢʣʘʜʘʶʪʴ 6% ɺɺʇ, ʚ ʢʨʘʾʥʘʭ ɭʉ ʪʘ ʉʐɸ ï 

12-16%, ʚ ʂʠʪʘʾ ï 26% [2]. ɺ ʋʢʨʘʾʥʽ ʮʝʡ ʧʦʢʘʟʥʠʢ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ 30-35%, ʘ ʜʝʷʢʽ ʝʢʩʧʝʨʪʠ 

ʚʠʟʥʘʯʘʶʪʴ ʡʦʛʦ ʥʘ ʨʽʚʥʽ 40%, ʟ ʷʢʠʭ 70% ʧʝʨʝʧʘʜʘʻ ʥʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʚʘʥʪʘʞʽʚ, 25% ï ʥʘ 

ʾʭʥʻ ʩʢʣʘʜʩʴʢʝ ʟʙʝʨʽʛʘʥʥʷ, 5% ï ʥʘ ʫʧʨʘʚʣʽʥʥʷ ʣʦʛʽʩʪʠʯʥʠʤʠ ʧʦʪʦʢʘʤʠ. ɿʘʛʘʣʦʤ, ʨʠʥʦʢ 

ʣʦʛʽʩʪʠʯʥʠʭ ʧʦʩʣʫʛ ʚ ʋʢʨʘʾʥʽ ï ʩʫʢʫʧʥʽ ʣʦʛʽʩʪʠʯʥʽ ʚʠʪʨʘʪʠ ʫ ʚʘʨʪʦʩʪʽ ʟʨʦʙʣʝʥʦʛʦ ʚ ʋʢʨʘʾʥʽ 
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ʩʫʢʫʧʥʦʛʦ ʩʫʩʧʽʣʴʥʦʛʦ ʧʨʦʜʫʢʪʫ ï ʦʮʽʥʶʶʪʴ ʚ 31,8 ï 37,1 ʤʣʨʜ. ʜʦʣ. ʉʐɸ [3]. ɹʽʣʴʰʝ ʪʦʛʦ. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʋʢʨʘʾʥʘ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʠʛʽʜʥʝ ʛʝʦʛʨʘʬʽʯʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ, ʚʽʜʥʦʚʣʶʻ ʩʚʽʡ 

ʪʨʘʥʟʠʪʥʠʡ ʧʦʪʝʥʮʽʘʣ, ʟʦʢʨʝʤʘ, ʚ ʨʘʤʢʘʭ ʪʨʘʥʩʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʧʨʦʝʢʪʫ çʅʦʚʠʡ ʐʦʚʢʦʚʠʡ 

ʰʣʷʭè. ɿʘ ʦʮʽʥʢʘʤʠ ʘʥʘʣʽʪʠʢʽʚ ʻʤʥʽʩʪʴ ʫʢʨʘʾʥʩʴʢʦʛʦ ʣʦʛʽʩʪʠʯʥʦʛʦ ʨʠʥʢʫ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 300 

ʤʣʨʜ. ʻʚʨʦ [4], ʟ ʯʦʛʦ ʚʠʪʽʢʘʻ, ʱʦ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʚ ʣʦʛʽʩʪʠʯʥʠʭ ʩʠʩʪʝʤʘʭ ʋʢʨʘʾʥʠ ʤʘʻ 

ʚʘʛʦʤʽ ʝʢʦʥʦʤʽʯʥʽ ʧʝʨʩʧʝʢʪʠʚʠ. 

ɹʝʟʧʝʨʝʯʥʦ, ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʽ ʪʘʢʦʾ ʧʦʪʫʞʥʦʾ ʛʘʣʫʟʽ, ʷʢ ʤʦʨʩʴʢʘ ʣʦʛʽʩʪʠʢʘ, ʙʘʟʦʚʠʤʠ 

ʫʩʪʘʥʦʚʘʤʠ ʷʢʦʾ ʻ ʧʦʨʪʠ. ʇʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʚ ʣʘʥʮʶʛʘʭ ʤʦʨʩʴʢʠʭ ʧʦʩʪʘʚʦʢ, 

ʙʝʟʫʤʦʚʥʦ, ʩʧʨʠʷʪʠʤʝ ʟʨʦʩʪʘʥʥʶ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʧʦʨʪʽʚ ʚ ʟʤʘʛʘʥʥʷʭ ʟʘ ʨʠʥʢʠ 

ʧʝʨʝʚʝʟʝʥʥʷ ʚʘʥʪʘʞʽʚ. ʆʜʥʠʤ ʟ ʝʣʝʤʝʥʪʽʚ ʧʦʨʪʽʚ ʻ ʩʢʣʘʜʠ, ʷʢʽ ʯʠʥʷʪʴ ʩʫʪʪʻʚʠʡ ʚʥʝʩʦʢ ʚ 

ʟʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʝʥʝʨʛʦʚʠʢʦʨʠʩʪʘʥʥʷ ʣʦʛʽʩʪʠʯʥʠʭ ʩʠʩʪʝʤ ʚ ʮʽʣʦʤʫ. ɿʤʝʥʰʝʥʥʷ ʝʥʝʨʛʦʻʤʥʦʩʪʽ 

ʩʢʣʘʜʩʴʢʠʭ ʧʨʠʤʽʱʝʥʴ ʥʝʦʜʤʽʥʥʦ ʩʧʨʠʷʪʠʤʝ ʧʽʜʚʠʱʝʥʥʶ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʣʘʥʮʶʛʽʚ 

ʤʦʨʩʴʢʦʾ ʣʦʛʽʩʪʠʢʠ ʚ ʮʽʣʦʤʫ. ɼʦ ʪʦʛʦ ʞ, ʤʝʪʦʜʠ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ, ʷʢʽ ʨʦʟʨʦʙʣʝʥʦ 

(ʧʨʠʩʪʦʩʦʚʘʥʦ) ʜʣʷ ʟʘʦʱʘʜʞʝʥʥʷ ʝʥʝʨʛʽʾ ʚ ʩʢʣʘʜʩʴʢʠʭ ʧʨʠʤʽʱʝʥʥʷ ʤʦʨʩʴʢʠʭ ʧʦʨʪʽʚ, ʤʦʞʝ ʙʫʪʠ 

ʨʦʟʧʦʚʩʶʜʞʝʥʦ ʥʘ ʩʢʣʘʜʩʴʢʽ ʧʨʠʤʽʱʝʥʥʷ ʽʥʰʠʭ ʣʦʛʽʩʪʠʯʥʠʭ ʩʠʩʪʝʤ. ɺʨʝʰʪʽ ʨʝʰʪ ʮʝ ʽ ʻ 

ʢʽʥʮʝʚʦʶ ʤʝʪʦʶ ʧʨʦʝʢʪʫ çEnergy Efficiency in Warehousing along Maritime Supply Chains ï 

EnergyWareè [5]. 

ʎʝʥʪʨʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ ʧʨʦʝʢʪʫ EnergyWare ʻ ʧʨʦʩʫʚʘʥʥʷ ʙʽ-ʨʝʛʽʦʥʘʣʴʥʦʾ ʥʘʫʢʠ, 

ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʜʚʦʩʪʦʨʦʥʥʴʦʛʦ ʜʽʘʣʦʛʫ ʤʽʞ ʥʽʤʝʮʴʢʠʤʠ ʪʘ ʫʢʨʘʾʥʩʴʢʠʤʠ 

ʽʥʩʪʠʪʫʮʽʷʤʠ: ɼʝʧʘʨʪʘʤʝʥʪʦʤ ʤʦʨʩʴʢʦʛʦ ʙʽʟʥʝʩʫ ʽ ʣʦʛʽʩʪʠʢʠ ʫʥʽʚʝʨʩʠʪʝʪʫ ʤʽʩʪʘ ɹʨʝʤʝʥ (Uni-

HB) ʪʘ ɯʥʩʪʠʪʫʪʦʤ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʪʘ ʝʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪʫ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè (ɯɽɽ ʅʊʋʋ çʂʇɯè) ʩʧʽʣʴʥʦ ʟ 

ʆʜʝʩʴʢʠʤ ʥʘʮʽʦʥʘʣʴʥʠʤ ʤʦʨʩʴʢʠʤ ʫʥʽʚʝʨʩʠʪʝʪʦʤ (ʆʅʄʋ). ʉʪʦʨʦʥʠ ʤʘʶʪʴ ʥʘʤʽʨ ʟʦʩʝʨʝʜʠʪʠʩʷ 

ʥʘ ʩʦʮʽʘʣʴʥʠʭ ʚʠʢʣʠʢʘʭ, ʱʦ ʟʫʤʦʚʣʶʶʪʴ ʚʟʘʻʤʥʠʡ ʽʥʪʝʨʝʩ ʜʣʷ ʜʚʦʭ ʨʝʛʽʦʥʽʚ, ʘ ʩʘʤʝ ʥʘ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ ʚ ʩʢʣʘʜʩʴʢʠʭ ʧʨʠʤʽʱʝʥʥʷʭ ʫ ʣʘʥʮʶʛʘʭ ʤʦʨʩʴʢʠʭ ʧʦʩʪʘʚʦʢ. 

ʇʨʦʝʢʪ ʪʨʠʚʘʪʠʤʝ ʟ 15 ʩʽʯʥʷ ʧʦ 15 ʞʦʚʪʥʷ 2016 ʨʦʢʫ ʽ ʧʝʨʝʜʙʘʯʘʻ ʧʽʜʛʦʪʦʚʢʫ ʪʘ 

ʚʠʢʦʥʘʥʥʷ ʩʧʽʣʴʥʠʭ ʜʽʡ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʽʜʪʨʠʤʢʫ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʦʙʤʽʥʫ ʤʽʞ ʧʘʨʪʥʝʨʘʤʠ ʪʘ 

ʚʠʷʚʣʝʥʥʷ ʽ ʟʘʣʫʯʝʥʥʷ ʽʥʰʠʭ ɭʚʨʦʧʝʡʩʴʢʠʭ ʧʘʨʪʥʝʨʽʚ ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʧʨʦʝʢʪʥʦʛʦ ʢʦʥʩʦʨʮʽʫʤʫ ʽ 

ʧʽʜʛʦʪʦʚʣʝʥʥʷ ʪʝʤʘʪʠʯʥʦʾ ʧʨʦʧʦʟʠʮʽʾ ʚ ʨʘʤʢʘʭ ʯʝʨʛʦʚʦʛʦ ʝʪʘʧʫ ʧʨʦʛʨʘʤʠ ɻʦʨʠʟʦʥʪ 2020. ɿʘʷʚʢʘ 

ʙʫʜʝ ʩʬʦʢʫʩʦʚʘʥʘ ʥʘ: 

1. ʄʝʪʦʜʦʣʦʛʽʾ ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚ ʣʘʥʮʶʛʘʭ ʤʦʨʩʴʢʠʭ 

ʧʦʩʪʘʚʦʢ, ʱʦ ʩʧʨʠʷʪʠʤʝ ʢʦʥʢʫʨʝʥʪʥʦʩʪʽ ʤʦʨʩʴʢʦʾ ʣʦʛʽʩʪʠʢʠ ʥʘ ʨʠʥʢʫ ʣʦʛʽʩʪʠʯʥʠʭ ʧʦʩʣʫʛ. 

2. ʇʨʦʛʨʘʤʘʭ ʨʦʟʚʠʪʢʫ ʢʦʤʧʝʪʝʥʮʽʾ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʪʘ ʘʢʨʝʜʠʪʦʚʘʥʠʭ ʝʢʩʧʝʨʪʽʚ ʟ 

ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʘʫʜʠʪʫ (ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʽʥʘʥʩʦʚʠʭ ʪʘ ʪʝʭʥʽʯʥʠʭ ʜʘʥʠʭ, ʱʦ ʜʦʟʚʦʣʷʪʴ 

ʢʝʨʽʚʥʠʢʘʤ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʽʥʚʝʩʪʦʨʘʤ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ ʱʦʜʦ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʽʚ ʧʽʜʚʠʱʝʥʥʷ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ). 

3. ʇʽʜʛʦʪʦʚʮʽ ʢʘʜʨʽʚ ʪʘ ʧʨʦʛʨʘʤʘʭ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʧʝʨʩʦʥʘʣʫ, ʱʦ 

ʟʘʙʝʟʧʝʯʘʪʴ ʢʦʨʧʦʨʘʪʠʚʥʫ ʧʦʣʽʪʠʢʫ, ʦʨʽʻʥʪʦʚʘʥʫ ʥʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ, ʚʠʩʦʢʫ ʢʫʣʴʪʫʨʫ 

ʝʥʝʨʛʦʚʠʢʦʨʠʩʪʘʥʥʷ, ʽʥʽʮʽʘʪʠʚʠ ʟʽ ʩʪʽʡʢʦʛʦ ʨʦʟʚʠʪʢʫ ʣʘʥʮʶʛʽʚ ʧʦʩʪʘʚʦʢ. 

ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʨʦʟʨʦʙʣʝʥʽ ʚ ʭʦʜʽ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʠ ɻʦʨʠʟʦʥʪ 2020 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʤʝʪʦʜʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ 

ʧʝʨʩʦʥʘʣʫ ʚ ʤʦʨʩʴʢʠʭ ʧʦʨʪʘʭ ʤʦʞʥʘ ʙʫʜʝ ʫʩʧʽʰʥʦ ʟʘʩʪʦʩʫʚʘʪʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʽʥʰʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʣʘʥʮʶʛʽʚ ʪʘ ʣʦʛʽʩʪʠʯʥʠʭ ʩʠʩʪʝʤ ʚ ʮʽʣʦʤʫ. 

ɿ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʚʥʦʪʠ ʽ ʦʙôʻʢʪʠʚʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ, ʘ ʪʘʢʦʞ 

ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʣʝʛʢʦʩʪʽ ʾʭʥʴʦʛʦ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʥʘ ʽʥʰʽ ʪʠʧʦʚʽ ʦʙôʻʢʪʠ, ʜʦʮʽʣʴʥʦ 

ʦʙʠʨʘʪʠ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ ʤʦʨʩʴʢʽ ʧʦʨʪʠ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʨʽʟʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʟʦʥʘʭ ʽ 

ʜʠʬʝʨʝʥʮʽʶʶʪʴʩʷ ʟʘ ʭʘʨʘʢʪʝʨʦʤ ʚʘʥʪʘʞʽʚ, ʤʘʨʰʨʫʪʘʤʠ ʽ ʩʧʦʩʦʙʘʤʠ ʾʭʥʴʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ, 

ʢʽʣʴʢʦʩʪʽ ʣʘʥʦʢ ʚ ʣʘʥʮʶʛʫ ʪʘ ʽʥʰʠʤʠ ʦʟʥʘʢʘʤʠ. ʇʽʜ ʯʘʩ ʫʩʪʘʥʦʚʯʦʾ ʟʫʩʪʨʽʯʽ ʚ ɹʨʝʤʝʥʩʴʢʦʤʫ 

ʋʥʽʚʝʨʩʠʪʝʪʽ 01-02 ʣʶʪʦʛʦ 2016 ʨʦʢʫ, ʧʨʠʡʤʘʶʯʠ ʜʦ ʫʚʘʛʠ ʟʘʟʥʘʯʝʥʽ ʚʠʱʝ ʤʦʪʠʚʠ, ʙʫʣʦ 

ʧʦʧʝʨʝʜʥʴʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚ ʷʢʦʩʪʽ ʦʙôʻʢʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʦʙʨʘʪʠ ʩʢʣʘʜʩʴʢʽ ʧʨʠʤʽʱʝʥʥʷ, ʘ ʪʘʢʦʞ 

ʣʦʛʽʩʪʠʯʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʤʦʨʩʴʢʠʭ ʧʦʨʪʽʚ, ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʦ ʥʘ ʂʘʥʘʨʩʴʢʠʭ ʦʩʪʨʦʚʘʭ ʘʙʦ 

ʄʘʨʦʢʢʦ (ʧʦʨʪʠ ʙʫʜʝ ʦʙʨʘʥʦ ʧʽʜ ʯʘʩ ʧʦʰʫʢʫ ʧʘʨʪʥʝʨʽʚ ʧʨʦʝʢʪʫ ʚ ɯʩʧʘʥʽʾ), ʚ ʋʢʨʘʾʥʽ ʥʘ ʏʦʨʥʦʤʫ 



ɯɯɯ ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ ʪʘ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  

çɽʥʝʨʛʝʪʠʯʥʠʡ ʤʝʥʝʜʞʤʝʥʪ: ʩʪʘʥ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ï PEMSô16è  

çʄɽʅɽɼɾʄɽʅʊ ɽʅɽʈɻʆɺʀʂʆʈʀʉʊɸʅʅʗè  

60 

ʤʦʨʽ (ʤ. ʆʜʝʩʘ, ʤ. ɯʟʤʘʾʣ), ʚ ʅʽʤʝʯʯʠʥʽ ʥʘ ʇʽʚʥʽʯʥʦʤʫ ʤʦʨʽ (ʤ. ɹʨʝʤʝʥ), ʚ ɽʩʪʦʥʽʾ ʥʘ 

ɹʘʣʪʽʡʩʴʢʦʤʫ ʤʦʨʽ (ʤ. ʊʘʣʣʽʥʥ). ʊʘʢʘ ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʙôʻʢʪʽʚ 

ʟʘʙʝʟʧʝʯʠʪʴ ʩʠʩʪʝʤʥʽʩʪʴ ʽ ʪʨʘʥʩʧʘʨʝʥʪʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ, ʘ ʾʭʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚ ʧʦʜʘʣʴʰʦʤʫ 

ʙʝʟʫʤʦʚʥʦ ʤʦʞʥʘ ʙʫʪʠ ʨʦʟʧʦʚʩʶʜʠʪʠ ʥʘ ʙʽʣʴʰʽʩʪʴ ʦʙôʻʢʪʽʚ ʩʚʽʪʦʚʦʾ ʣʦʛʽʩʪʠʯʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʉʣʽʜ ʪʘʢʦʞ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʫʯʘʩʥʠʢʠ ʧʨʦʝʢʪʫ ʚʽʜʢʨʠʪʽ ʜʣʷ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʟ 

ʽʥʰʠʤʠ ʧʘʨʪʥʝʨʘʤʠ. 

ɿ ʤʝʪʦʶ ʫʪʦʯʥʝʥʥʷ ʥʘʧʨʷʤʽʚ ʜʦʩʣʽʜʞʝʥʴ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʫ EnergyWare ʧʨʦʚʝʜʝʥʦ 

ʧʦʰʫʢʦʚʽ ʨʦʙʦʪʠ, ʧʽʜ ʯʘʩ ʷʢʠʭ ʦʙʛʦʚʦʨʝʥʦ ʪʘʢʽ ʪʝʤʠ: 

1. ʉʪʫʧʽʥʴ ʘʢʪʫʘʣʴʥʦʩʪʽ ʧʨʦʙʣʝʤʠ ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʜʣʷ ʤʦʨʩʴʢʠʭ 

ʧʦʨʪʽʚ, ʟʦʢʨʝʤʘ, ʜʣʷ ʩʢʣʘʜʩʴʢʠʭ ʧʨʠʤʽʱʝʥʴ. 

2. ɼʦʣʷ ʚʘʥʪʘʞʽʚ, ʱʦ ʚʽʜʚʘʥʪʘʞʫʶʪʴʩʷ (ʟʙʝʨʽʛʘʶʪʴʩʷ) ʫ ʤʦʨʩʴʢʠʭ ʧʦʨʪʘʭ, ʷʢʽ 

ʚʠʤʘʛʘʶʪʴ ʩʧʝʮʽʘʣʴʥʠʭ ʫʤʦʚ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ (ʧʨʦʜʫʢʪʠ ʭʘʨʯʫʚʘʥʥʷ, ʣʽʢʘʨʩʴʢʽ 

ʟʘʩʦʙʠ, ʥʝʙʝʟʧʝʯʥʽ ʨʝʯʦʚʠʥʠ ʪʦʱʦ). 

3. ɺʠʜʠ ʝʥʝʨʛʝʪʠʯʥʠʭ ʽ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʤʦʨʩʴʢʠʭ ʧʦʨʪʘʭ, 

ʟʦʢʨʝʤʘ, ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʫʤʦʚ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʚʨʘʟʣʠʚʠʭ ʪʘ 

ʥʝʙʝʟʧʝʯʥʠʭ ʚʘʥʪʘʞʽʚ. 

4. ɼʦʣʷ ʚʘʨʪʦʩʪʽ ʝʥʝʨʛʝʪʠʯʥʠʭ ʽ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʚ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʦʩʣʫʛ ʟ 

ʧʝʨʝʤʽʱʝʥʥʷ ʚʘʥʪʘʞʽʚ ʚ ʣʘʥʮʶʛʘʭ ʤʦʨʩʴʢʦʾ ʣʦʛʽʩʪʠʢʠ. 

5. ʉʪʫʧʽʥʴ ʧʨʦʙʣʝʤʠ ʜʝʬʽʮʠʪʫ ʝʥʝʨʛʝʪʠʯʥʠʭ ʽ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʤʦʨʩʴʢʠʭ ʧʦʨʪʘʭ, ʟ ʦʛʣʷʜʫ ʥʘ ʾʭʥʽ ʤʽʩʮʷ ʨʦʟʪʘʰʫʚʘʥʥʷ. 

6. ʉʪʫʧʽʥʴ ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʤʦʨʩʴʢʠʭ ʧʦʨʪʽʚ ʥʝʪʨʘʜʠʮʽʡʥʠʤʠ ʪʘ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʤʠ 

ʜʞʝʨʝʣʘʤʠ ʝʥʝʨʛʽʾ (ʅɺɼɽ) ʽ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʟʘʟʥʘʯʝʥʦʛʦ ʥʘʧʨʷʤʫ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ. 

7. ʉʪʨʫʢʪʫʨʘ ʧʝʨʩʦʥʘʣʫ ʤʦʨʩʴʢʠʭ ʧʦʨʪʽʚ, ʟʦʢʨʝʤʘ ʦʩʚʽʪʘ ʪʘ ʧʨʦʙʣʝʤʘ çʪʝʢʫʯʦʩʪʽ 

ʢʘʜʨʽʚè (ʮʝ ʧʠʪʘʥʥʷ ʧʦʚô̫ ʟʘʥʝ ʽʟ ʥʘʚʯʘʥʥʷʤ ʧʝʨʩʦʥʘʣʫ ʪʘ ʟʘʣʫʯʝʥʥʷʤ ʧʝʨʩʦʥʘʣʫ ʜʦ ʨʝʘʣʽʟʘʮʽʾ 

ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ ʟʘʭʦʜʽʚ). 

8. ʄʦʞʣʠʚʦʩʪʽ ʱʦʜʦ ʧʣʘʥʦʚʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʚʘʥʪʘʞʽʚ ʚ ʤʦʨʩʴʢʠʭ ʧʦʨʪʘʭ (ʮʝ 

ʧʠʪʘʥʥʷ ʧʦʚô̫ ʟʘʥʝ ʽʟ ʦʧʪʠʤʽʟʘʮʽʻʶ ʣʦʛʽʩʪʠʢʠ). 

9. ɯʥʰʽ ʧʠʪʘʥʥʷ ʱʦʜʦ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʤʦʨʩʴʢʠʭ ʧʦʨʪʽʚ ʪʘ ʩʠʩʪʝʤ ʤʦʨʩʴʢʦʾ 

ʣʦʛʽʩʪʠʢʠ. 
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ɹʘʩʦʢ ɹ.ɯ., ʯʣʝʥ-ʢʦʨ. ʅɸʅ ʋʢʨʘʾʥʠ, ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ,  

ɯʥʩʪʠʪʫʪ ʪʝʭʥʽʯʥʦʾ ʪʝʧʣʦʬʽʟʠʢʠ ʋʢʨʘʾʥʠ,  

ʉʦʢʦʣʦʚʩʴʢʘ ʆ.ʄ., ʤʘʛʽʩʪʨʘʥʪ, ʉʦʢʦʣʦʚʩʴʢʠʡ ʇ.ɺ., ʤʘʛʽʩʪʨʘʥʪ,  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ  

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 
  

ʇʆʊɽʅʎɯɸʃ ɺʀʂʆʈʀʉʊɸʅʅʗ ʉʆʅʗʏʅʆɰ ɽʅɽʈɻɯɰ ɺ ʋʂʈɸɰʅɯ 
 

ʗʢ ʩʚʽʜʯʠʪʴ ʩʚʽʪʦʚʠʡ ʜʦʩʚʽʜ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ ʜʣʷ 

ʧʦʪʨʝʙ ʪʝʧʣʦʚʦʾ ʪʘ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʻ ʰʣʷʭʦʤ ʜʦ ʝʥʝʨʛʝʪʠʯʥʦʾ ʥʝʟʘʣʝʞʥʦʩʪʽ. ʉʦʥʷʯʥʘ 

ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʘ ʥʝ ʩʪʚʦʨʶʻ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʘ ʪʦʤʫ ʤʦʞʝ 

ʤʘʪʠ ʜʫʞʝ ʥʝʟʥʘʯʥʽ ʦʙʤʝʞʝʥʥʷ ʧʨʠ ʾʾ ʚʧʨʦʚʘʜʞʝʥʥʽ. ɺ ʋʢʨʘʾʥʽ ʚʩʽ ʨʝʛʽʦʥʠ ʻ ʩʧʨʠʷʪʣʠʚʠʤʠ ʜʣʷ 

ʨʦʟʚʠʪʢʫ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʝʪʠʢʠ. ʉʝʨʝʜʥʴʦʨʽʯʥʘ ʢʽʣʴʢʽʩʪʴ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ,  ɦ ʦ ʥʘʜʭʦʜʠʪʴ ɦ ʦʨʦʢʫ 

ʥʘ ʪʝʨʠʪʦʨʽʶ ʋʢʨʘʾʥʠ, ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 1070 ʢɺʪĿʛʦʜ ʥʘ 1 ʤ2 ʚ ʧʽʚʥʽʯʥʽʡ ʯʘʩʪʠʥʽ ʋʢʨʘʾʥʠ 

ʪʘ ʜʦ 1400 ʢɺʪĿʛʦʜ ʥʘ 1 ʤ2. ɺ ʧʽʚʜʝʥʥʠʭ ʦʙʣʘʩʪʷʭ ʋʢʨʘʾʥʠ ʪʝʨʤʽʥ ʝʬʝʢʪʠʚʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʬʦʪʦʝʥʝʨʛʝʪʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ï 7 ʤʽʩʷʮʽʚ (ʟ ʢʚʽʪʥʷ ʧʦ ʞʦʚʪʝʥʴ), ʚ ʧʽʚʥʽʯʥʠʭ ʦʙʣʘʩʪʷʭ 5 ʤʽʩʷʮʽʚ 

(ʟ ʪʨʘʚʥʷ ʧʦ ʚʝʨʝʩʝʥʴ). ɻʝʣʽʦʥʝʨʛʝʪʠʯʥʝ ʦʙʣʘʜʥʘʥʥʷ ʤʦʞʝ ʜʦʩʪʘʪʥʴʦ ʝʬʝʢʪʠʚʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʥʘ ʧʨʦʪʷʟʽ ʚʩʴʦʛʦ ʨʦʢʫ. 

ʉʪʘʥʦʤ ʥʘ 1 ʩʽʯʥʷ 2015 ʨʦʢʫ ʚ ʋʢʨʘʾʥʽ ʚʩʪʘʥʦʚʣʝʥʘ ʧʦʪʫʞʥʽʩʪʴ 98 ʦʙôʻʢʪʽʚ ʩʦʥʷʯʥʦʾ 

ʝʥʝʨʛʝʪʠʢʠ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʟʘ çʟʝʣʝʥʠʤè ʪʘʨʠʬʦʤ ʥʘ ʝʣʝʢʪʨʠʯʥʫ ʝʥʝʨʛʽʶ, ʩʪʘʥʦʚʠʪʴ ʤʘʡʞʝ 

819 ʄɺʪ. ɿʘʟʥʘʯʝʥʠʤʠ ʦʙôʻʢʪʘʤʠ ʫ 2014 ʨʦʮʽ ʚʠʨʦʙʣʝʥʦ ʧʦʥʘʜ 485 ʤʣʥ. ʢɺʪĿʛʦʜ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. 

ɺ  ʧʨʠʚʘʪʥʠʭ ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚ ʟʘʛʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʩʦʥʷʯʥʠʭ ʫʩʪʘʥʦʚʦʢ, ʱʦ ʧʨʘʮʶʶʪʴ ʟʘ 

çʟʝʣʝʥʠʤè ʪʘʨʠʬʦʤ ʩʪʘʥʦʤ ʥʘ 1 ʩʽʯʥʷ 2015 ʨʦʢʫ ʩʢʣʘʜʘʻ 83,5 ʢɺʪ. ɺʢʘʟʘʥʠʤʠ ʫʩʪʘʥʦʚʢʘʤʠ ʫ 

2014 ʨʦʮʽ ʚʠʨʦʙʣʝʥʦ 9 389 ʢɺʪĀʛʦʜ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ. 

ʅʘʮʽʦʥʘʣʴʥʠʤ ʧʣʘʥʦʤ ʜʽʡ ʟ ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʥʘ ʧʝʨʽʦʜ ʜʦ 2020 ʨʦʢʫ, ʷʢʠʡ 

ʨʦʟʨʦʙʣʝʥʦ ɼʝʨʞʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘ ʚʠʢʦʥʘʥʥʷ ʤʽʞʥʘʨʦʜʥʠʭ ʟʦʙʦʚôʷʟʘʥʴ ʋʢʨʘʾʥʠ ʧʦ 

ʽʤʧʣʝʤʝʥʪʘʮʽʾ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ɭʉ, ʧʝʨʝʜʙʘʯʝʥʦ ʟʙʽʣʴʰʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ ʦʙôʻʢʪʽʚ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʜʦ 2020 ʨʦʢʫ ʚ ʦʙʩʷʛʘʭ ʧʦʪʫʞʥʦʩʪʝʡ, ʱʦ ʛʝʥʝʨʫʶʪʴ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ ï ʜʦ 2 300 ʄɺʪ (ʚʠʨʦʙʥʠʮʪʚʦ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʟʘ ʨʽʢ ʜʦ 2 420 ɻɺʪĀʛʦʜ). 

ʆʩʥʦʚʥʠʤʠ ʯʠʥʥʠʢʘʤʠ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʚ ʋʢʨʘʾʥʽ ʩʦʥʷʯʥʦʾ 

ʝʥʝʨʛʝʪʠʢʠ, ʻ: 

- ʚʽʜʩʫʪʥʽʩʪʴ ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʚʣʘʩʥʦʛʦ ʪʨʘʜʠʮʽʡʥʦʛʦ ʧʘʣʠʚʘ, ʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ ʜʘʥʦʛʦ 
ʧʘʣʠʚʘ ʥʘ ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʫ ʪʘ ʧʨʦʙʣʝʤʠ ʟ ʧʦʩʪʘʯʘʥʥʷʤ; 

- ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʜʠʮʽʡʥʦʛʦ ʧʘʣʠʚʘ ʻ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʦʶ, ʥʘʚ̫ʥʘ ʩʫʪʪʻʚʘ 

ʟʥʦʰʝʥʽʩʪʴ ʫʩʪʘʪʢʫʚʘʥʥʷ ʝʣʝʢʪʨʦʩʠʩʪʝʤʠ; 

- ʝʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ, ʘʜʞʝ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʨʘʜʠʮʽʡʥʠʭ ʜʞʝʨʝʣ ʧʘʣʠʚʘ ʥʝʦʙʭʽʜʥʦ 

ʜʦʜʘʪʢʦʚʫ ʜʙʘʪʠ ʧʨʦ ʢʽʣʴʢʽʩʪʴ ʰʢʽʜʣʠʚʠʭ ʚʠʢʠʜʽʚ; 

- ʟʦʙʦʚôʷʟʘʥʥʷ ʋʢʨʘʾʥʠ ʧʝʨʝʜ ɽʥʝʨʛʝʪʠʯʥʠʤ ʉʧʽʚʪʦʚʘʨʠʩʪʚʦʤ ʜʦ 2020 ʨʦʢʫ ʟʙʽʣʴʰʠʪʠ 

ʯʘʩʪʢʫ ʛʝʥʝʨʘʮʽʾ ʚʽʜ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ  ʜʦ 11%. ʎʝ ʙʣʠʟʴʢʦ 6% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ 

ʦʙʩʷʛʫ ʛʝʥʝʨʘʮʽʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚ ʢʨʘʾʥʽ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ. 

ɺ ʋʢʨʘʾʥʽ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʪʨʴʦʭ ʨʦʢʽʚ ʟʘʚʜʷʢʠ ʧʨʠʡʥʷʪʠʤ ʨʽʰʝʥʥʷʤ ʥʘ ʟʘʢʦʥʦʜʘʚʯʦʤʫ 

ʨʽʚʥʽ, ʘʢʪʠʚʥʦ ʨʦʟʚʠʚʘʣʠʩʷ ʧʨʦʝʢʪʠ ʚʽʜʥʦʚʣʶʚʘʥʦʾ ʝʥʝʨʛʝʪʠʢʠ. ʅʘ ʩʴʦʛʦʜʥʽ, ʦʩʥʦʚʥʠʤ 

ʯʠʥʥʠʢʦʤ ʨʦʟʚʠʪʢʫ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʚ ʋʢʨʘʾʥʽ ʻ ʚʩʪʘʥʦʚʣʝʥʥʷ çʟʝʣʝʥʦʛʦè ʪʘʨʠʬʫ ʥʘ 

ʝʣʝʢʪʨʠʯʥʫ ʝʥʝʨʛʽʶ, ʚʠʨʦʙʣʝʥʫ ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʤʠ ʝʣʝʢʪʨʦʩʪʘʥʮʽʷʤʠ. 

ɺʠʩʥʦʚʢʠ. ɿʘ ʜʘʥʠʤʠ ɼʝʨʞʘʚʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʫ 

2015 ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʦʙôʻʢʪʽʚ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʩʪʘʥʦʚʠʪʴ ï 102 ʦʙôʻʢʪʘ. ʉʪʘʥʦʤ ʥʘ 

01.04.2015 ʚʩʪʘʥʦʚʣʝʥʘ ʧʦʪʫʞʥʽʩʪʴ  ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʝʪʠʢʠ - 824,722 ʄɺʪ, ʧʨʠ ʮʴʦʤʫ ʯʘʩʪʢʘ 

ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʚʩʪʘʥʦʚʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʦʙôʻʢʪʽʚ ʚʽʜʥʦʚʣʶʚʘʥʦʾ ʝʥʝʨʛʝʪʠʢʠ 

ʩʢʣʘʜʘʻ 56 %. ɼʣʷ ʥʝʦʙʭʽʜʥʦʛʦ ʥʘʨʦʱʫʚʘʥʥʷ ʉɽʉ, ʥʝʦʙʭʽʜʥʦ ʚ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʧʦʪʝʥʮʽʘʣ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ ʪʘ ʨʦʟʚʠʚʘʪʠ ʚʣʘʩʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ 

ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ʩʦʥʷʯʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ.  



ɯɯɯ ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ ʪʘ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  

çɽʥʝʨʛʝʪʠʯʥʠʡ ʤʝʥʝʜʞʤʝʥʪ: ʩʪʘʥ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ï PEMSô16è  

çʄɽʅɽɼɾʄɽʅʊ ɽʅɽʈɻʆɺʀʂʆʈʀʉʊɸʅʅʗè  

62 

ʋɼʂ 621.31 

ɹʘʩʦʢ ɹ.ɯ., ʯʣʝʥ-ʢʦʨ. ʅɸʅ ʋʢʨʘʾʥʠ, ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ,  

ɯʥʩʪʠʪʫʪ ʪʝʭʥʽʯʥʦʾ ʪʝʧʣʦʬʽʟʠʢʠ ʋʢʨʘʾʥʠ,  

ʉʦʢʦʣʦʚʩʴʢʠʡ ʇ.ɺ, ʤʘʛʽʩʪʨʘʥʪ, ʉʦʢʦʣʦʚʩʴʢʘ ʆ.ʄ., ʤʘʛʽʩʪʨʘʥʪ,  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ  

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

 
ʇʆʈɯɺʅʗʃʔʅʀʁ ɸʅɸʃɯɿ ɿɸʍʆɼɯɺ ɿ ʋʉʋʅɽʅʅʗ ʅɯʏʅʆɻʆ ʇʈʆɺɸʃʋ 

ɽʃɽʂʊʈʆʉʇʆɾʀɺɸʅʅʗ ɽʂʆʅʆʄɯʂʀ ʋʂʈɸɰʅʀ 

 
ɺʩʪʫʧ. ʇʨʘʛʥʝʥʥʷ ʜʦʩʷʛʪʠ ʜʦʩʢʦʥʘʣʦʩʪʽ ʚ ʨʦʙʦʪʽ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʋʢʨʘʾʥʠ ʩʧʦʥʫʢʘʻ ʜʦ ʧʦʰʫʢʽʚ ʥʦʚʠʭ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʡʦʛʦ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʮʽ ʧʦʩʪʘʻ ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʘ 

ʧʨʦʙʣʝʤʘ ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʦʙʩʷʛʫ ʥʘʷʚʥʽʩʪʴ ʤʘʥʝʚʨʦʚʠʭ ʪʘ ʧʽʢʦʚʠʭ ʧʦʪʫʞʥʦʩʪʝʡ, ʘ ʪʘʢʦʞ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʝʥʝʨʛʽʾ çʥʽʯʥʠʭ ʧʨʦʚʘʣʽʚè. ʅʘ ʥʘʰ ʧʦʛʣʷʜ, ʥʽ ʧʨʦʙʣʝʤʘ 

ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʝʣʝʢʪʨʠʯʥʠʭ ʤʝʨʝʞ ʜʦ ʜʝʷʢʠʭ ʝʣʝʢʪʨʦʪʫʧʠʢʦʚʠʭ ʨʝʛʽʦʥʽʚ ʢʨʘʾʥʠ, ʥʽ ʧʨʦʙʣʝʤʘ 

ʟʥʦʰʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʝ ʚʠʧʨʘʮʶʚʘʣʦ ʩʚʽʡ ʨʝʩʫʨʩ ʝʢʩʧʣʫʘʪʘʮʽʾ 2-3 ʨʘʟʠ, ʥʽ ʥʝʨʽʚʥʦʤʽʨʥʝ 

ʨʦʟʧʦʜʽʣʝʥʥʷ ʛʝʥʝʨʫʶʯʠʭ ʧʦʪʫʞʥʦʩʪʝʡ ʧʦ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʥʝ ʧʦʩʪʘʻ ʪʘʢ ʛʦʩʪʨʦ 

ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʧʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʭ ʟʘʭʦʜʽʚ ʫʩʫʥʝʥʥʷ 

ʥʝʛʘʪʠʚʥʦʛʦ ʷʚʠʱʘ ʥʽʯʥʦʛʦ ʧʨʦʚʘʣʫ (ʟ 23.00 ʜʦ 06.00) ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ ʟ ʤʝʪʦʶ ʦʧʪʠʤʽʟʘʮʽʾ 

ʜʦʙʦʚʦʛʦ ʛʨʘʬʽʢʘ ʛʝʥʝʨʘʮʽʾ ʪʘ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʧʨʠ ʛʘʨʤʦʥʽʟʘʮʽʾ ʮʠʭ ʧʨʦʮʝʩʽʚ. 
ʈʝʟʫʣʴʪʘʪʠ. ɺ ʷʢʦʩʪʽ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʫʩʫʥʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʷʚʠʱʘ ʥʽʯʥʦʛʦ ʧʨʦʚʘʣʫ 

ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʭʦʜʠ ʪʨʴʦʭ ʦʩʥʦʚʥʠʭ ʛʨʫʧ: 

1) ʦʨʛʘʥʽʟʘʮʽʡʥʽ (ʚʜʦʩʢʦʥʘʣʶʚʘʣʴʥʽ); 

2) ʽʥʥʦʚʘʮʽʡʥʽ, ʪʝʭʥʽʯʥʽ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽ; 

3) ʤʽʞʥʘʨʦʜʥʽ ʝʥʝʨʛʦʢʦʦʧʝʨʘʮʽʾ. 

ɼʦ ʧʝʨʰʦʾ ʛʨʫʧʠ ʚʽʜʥʦʩʷʪʴʩʷ: ʟʤʽʱʝʥʥʷ ʛʨʘʬʽʢʽʚ ʥʘʚʘʥʪʘʞʝʥʥʷ ʝʥʝʨʛʦʩʠʩʪʝʤʠ, ʧʝʨʝʛʣʷʜ 

ʪʘʨʠʬʥʦʾ ʧʦʣʽʪʠʢʠ ʥʘ ʝʣʝʢʪʨʠʯʥʫ ʝʥʝʨʛʽʶ, ʟʤʽʱʝʥʥʷ ʛʨʘʬʽʢʽʚ ʥʘʚʘʥʪʘʞʝʥʥʷ ʝʥʝʨʛʦʩʠʩʪʝʤʠ, 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚ ʥʽʯʥʫ ʟʤʽʥʫ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʽ ʽʥʰʠʭ ʛʘʣʫʟʝʡ ʝʢʦʥʦʤʽʢʠ ʋʢʨʘʾʥʠ. 

ɼʦ ʜʨʫʛʦʾ ʛʨʫʧʠ ʚʽʜʥʦʩʷʪʴʩʷ: ʛʽʜʨʦʘʢʫʤʫʣʷʮʽʡʥʽ, ʧʽʜʚʠʱʝʥʥʷ ʦʙʩʷʛʽʚ ʤʘʥʝʚʨʦʚʠʭ 

ʧʦʪʫʞʥʦʩʪʝʡ ʰʣʷʭʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʧʣʦʚʠʭ ʥʘʩʦʩʽʚ ï ʨʝʛʫʣʷʪʦʨʽʚ ʫ ʩʢʣʘʜʽ ʊɽʎ, ʛʽʜʨʦʣʽʟ ʚʦʜʠ 

ʪʘ ʦʪʨʠʤʘʥʥʷ ʚʦʜʥʶ ʽ ʢʠʩʥʶ ʟ ʧʦʜʘʣʴʰʠʤ ʟʘʢʘʯʫʚʘʥʥʷʤ ʾʭ ʚ ʨʝʟʝʨʚʫʘʨʠ (ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ). 

ɼʦ ʪʨʝʪʴʦʾ ʛʨʫʧʠ ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʦʨʛʘʥʽʟʘʮʽʶ ʧʝʨʝʪʦʢʽʚ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʟ ʩʫʩʽʜʥʽʤʠ 

ʜʝʨʞʘʚʘʤʠ ʽʥʰʦʛʦ ʯʘʩʦʚʦʛʦ ʜʽʘʧʘʟʦʥʫ ʜʦʙʠ. 

ʇʨʠ ʟʤʽʱʝʥʥʽ ʛʨʘʬʽʢʽʚ ʟʘʚʘʥʪʘʞʝʥʥʷ ʝʥʝʨʛʦʩʠʩʪʝʤʠ ʩʪʚʦʨʶʻʪʴʩʷ ʦʧʪʠʤʘʣʴʥʘ ʤʦʜʝʣʴ 

ʧʦʜʦʙʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʛʝʥʝʨʫʶʯʠʭ ʧʦʪʫʞʥʦʩʪʝʡ, ʱʦ ʜʦʟʚʦʣʷʻ ʤʘʢʩʠʤʘʣʴʥʦ ʟʛʣʘʜʠʪʠ 

ʥʝʨʽʚʥʦʤʽʨʥʦʩʪʽ ʛʨʘʬʽʢʫ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ʇʝʨʝʭʽʜ ʜʦ ʪʘʢʦʛʦ ʟʘʭʦʜʫ, ʜʦʟʚʦʣʷʻ 

ʟʤʝʥʰʠʪʠ ʙʣʠʟʴʢʦ 18-22% ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʥʽʯʥʦʛʦ ʧʨʦʚʘʣʫ ʟʘ ʨʘʭʫʥʦʢ ʟʤʽʱʝʥʥʷ ʛʨʘʬʽʢʫ 

ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ. ʅʝ ʚʩʽ ʢʦʤʧʘʥʽʡ ʡʜʫʪʴ ʥʘ ʪʘʢʝ ʥʦʚʦʚʚʝʜʝʥʥʷ ʯʝʨʝʟ ʟʤʽʥʫ ʩʦʮʽʘʣʴʥʦʛʦ 

ʧʘʢʝʪʫ ʨʦʙʽʪʥʠʢʽʚ, ʱʦ ʧʦʪʷʛʥʝ ʟʘ ʩʦʙʦʶ ʜʦʜʘʪʢʦʚʽ ʬʽʥʘʥʩʦʚʽ ʚʠʪʨʘʪʠ. 

ʇʝʨʝʛʣʷʜ ʪʘʨʠʬʥʦʾ ʧʦʣʽʪʠʢʠ ʟ ʟʘʣʫʯʝʥʥʷʤ ʩʧʦʞʠʚʘʯʽʚ (ʧʝʨʝʚʘʞʥʦ ʥʘʩʝʣʝʥʥʷ) ʜʦ 

ʚʠʨʽʚʥʶʚʘʥʥʷ ʛʨʘʬʽʢʘ ʥʘʚʘʥʪʘʞʝʥʥʷ ʝʥʝʨʛʦʩʠʩʪʝʤʠ ʟʘ ʨʘʭʫʥʦʢ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ 

(ʦʙʤʝʞʫʚʘʣʴʥʠʭ) ʪʘ ʝʢʦʥʦʤʽʯʥʠʭ (ʩʪʠʤʫʣʶʶʯʠʭ) ʤʽʨ ï ʨʦʟʨʘʭʫʥʦʢ ʟʘ ʝʣʝʢʪʨʠʯʥʫ ʝʥʝʨʛʽʶ 

ʟʛʽʜʥʦ ʪʘʨʠʬʽʚ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ʟʘ ʧʝʨʽʦʜʘʤʠ ʛʦʜʠʥ ʜʦʙʠ: ʪʨʴʦʭʟʦʥʥʠʤ (ʥʽʯʥʠʡ, ʥʘʧʽʚʧʽʢʦʚʠʡ, 

ʧʽʢʦʚʠʡ) i ʜʚʦʭʟʦʥʥʠʤ (ʥʽʯʥʠʡ, ʜʝʥʥʠʡ).  
ɼʦ ʧʝʨʝʚʘʛ ʜʘʥʦʛʦ ʟʘʭʦʜʫ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ: 

1) ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʨʦʟʦʨʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʚʘʨʪʽʩʪʶ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʪʘ ʬʘʢʪʠʯʥʠʤʠ ʚʠʪʨʘʪʘʤʠ 

ʥʘ ʾʾ ʚʠʨʦʙʥʠʮʪʚʦ ʡ ʨʦʟʧʦʜʽʣ;  

2) ʤʽʥʽʤʽʟʘʮʽʷ ʤʦʥʦʧʦʣʽʾ ʢʦʤʧʘʥʽʡ ʚʠʨʦʙʥʠʢʽʚ ʪʘ ʧʽʜʧʨʠʻʤʩʪʚ, ʱʦ ʥʘʜʘʶʪʴ ʧʦʩʣʫʛʠ ʟ 

ʧʝʨʝʜʘʯʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ; 



ɯɯɯ ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ ʪʘ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  

çɽʥʝʨʛʝʪʠʯʥʠʡ ʤʝʥʝʜʞʤʝʥʪ: ʩʪʘʥ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ï PEMSô16è  

çʄɽʅɽɼɾʄɽʅʊ ɽʅɽʈɻʆɺʀʂʆʈʀʉʊɸʅʅʗè  

63 

3) ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ; ʟʘʣʫʯʝʥʥʷ ʢʽʥʮʝʚʠʭ ʩʧʦʞʠʚʘʯʽʚ (ʥʘʩʝʣʝʥʥʷ) 

ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʚʣʘʩʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʽ ʛʨʘʬʽʢʦʤ ʥʘʚʘʥʪʘʞʝʥʥʷ ʝʥʝʨʛʦʩʠʩʪʝʤʠ ʪʘ ʾʭ 

ʩʪʠʤʫʣʶʚʘʥʥʷ ʜʦ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʪʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ. 

ʊʘʨʠʬʥʘ ʧʦʣʽʪʠʢʘ ʋʢʨʘʾʥʠ ʥʘ ʩʴʦʛʦʜʥʽ ʜʽʶʪʴ ʜʚʦʟʦʥʥʽ ʪʘ ʪʨʠʟʦʥʥʽ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʽ 

ʪʘʨʠʬʠ, ʘʣʝ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʤʝʪʦʜʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʽʥʰʠʭ ʢʨʘʾʥʘʭ, ʮʽ ʪʘʨʠʬʠ ʤʦʞʫʪʴ 

ʙʫʪʠ ʧʝʨʝʛʣʷʥʫʪʽ ʪʘ ʜʦʧʦʚʥʝʥʽ ʚʞʝ ʧʝʨʝʚʽʨʝʥʠʤʠ ʩʚʽʪʦʚʠʤ ʜʦʩʚʽʜʦʤ, ʝʢʦʥʦʤʽʯʥʠʤʠ 

ʤʝʭʘʥʽʟʤʘʤʠ ʪʘ ʤʝʪʦʜʘʤʠ ʫʧʨʘʚʣʽʥʥʷ ʧʦʧʠʪʦʤ ʥʘ ʨʠʥʢʫ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. 

ʇʨʦʜʦʚʞʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʽ ʽʥʰʠʭ ʛʘʣʫʟʝʡ ʝʢʦʥʦʤʽʢʠ ʋʢʨʘʾʥʠ ʚ ʥʽʯʥʠʡ 

ʯʘʩ ʜʦʟʚʦʣʠʪʴ ʩʢʦʨʦʪʠʪʠ ʚʝʣʠʯʠʥʫ ʜʝʥʥʠʭ ʤʘʢʩʠʤʫʤʽʚ (ʧʽʢʽʚ) ʩʧʦʞʠʚʘʥʥʷ  ʪʘ ʨʘʮʽʦʥʘʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʜʣʠʰʦʢ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ (ʥʽʯʥʠʭ ʧʨʦʚʘʣʽʚ), ʷʢʘ ʨʘʥʽʰʝ ʥʝ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ. 

ʇʝʨʝʭʽʜ ʧʽʜʧʨʠʻʤʩʪʚ ʥʘ ʨʦʙʦʪʫ ʚ ʥʽʯʥʠʡ ʯʘʩ ʜʦʟʚʦʣʠʪʴ ʟʥʠʟʠʪʠ ʩʧʦʞʠʚʘʥʥʷ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚ ʧʽʢʦʚʽ ʛʦʜʠʥʠ ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ ʜʦʙʠ ʪʘ ʟʤʝʥʰʠʪʠ ʙʣʠʟʴʢʦ 25-30 % 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʥʽʯʥʦʛʦ ʧʨʦʚʘʣʫ. 

ɿʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ɻɸɽʉ, ɻɽʉ ʪʘ ʤʘʣʠʭ ɻɽʉ ʜʦʟʚʦʣʠʪʴ ʛʘʨʤʦʥʽʟʫʚʘʪʠ  ʧʦʜʦʙʦʚʠʡ 

ʛʨʘʬʽʢ ʛʝʥʝʨʘʮʽʾ ʪʘ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʟʘ ʨʘʭʫʥʦʢ ʚʚʝʜʝʥʥʷ ʚ ʩʠʩʪʝʤʫ ʥʦʚʠʭ 

ʤʘʥʝʚʨʦʚʠʭ ʧʦʪʫʞʥʦʩʪʝʡ. ʈʝʘʣʽʟʘʮʽʷ ʜʘʥʦʛʦ ʟʘʭʦʜʫ ʜʦ 2030 ʨʦʢʫ ʜʦʟʚʦʣʠʪʴ ʟʙʽʣʴʰʠʪʠ ʯʘʩʪʢʫ 

ʤʘʥʝʚʨʝʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ ɻɽʉ, ɻɸɽʉ ̔  ʤʘʣʠʭ ɻɽʉ ʫ ʟʘʛʘʣʴʥʦʤʫ ʙʘʣʘʥʩʽ ʝʥʝʨʛʝʪʠʯʥʦʾ ʩʬʝʨʠ ʜʦ 

20-25 %. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʪʝʧʣʦʚʠʭ ʥʘʩʦʩʽʚ ï ʨʝʛʫʣʷʪʦʨʽʚ ʫ ʩʢʣʘʜʽ ʊɽʎ ʜʦʟʚʦʣʠʪʴ ʟʥʠʟʠʪʠ 

ʩʧʦʞʠʚʘʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʜʘʪʢʦʚʠʡ ʨʝʟʝʨʚ ʧʦʪʫʞʥʦʩʪʽ ʚ ʝʥʝʨʛʝʪʠʯʥʽʡ 

ʩʠʩʪʝʤʽ. ʆʙôʻʜʥʘʥʥʷ ʢʦʞʥʦʛʦ 1 ʄɺʪ ʝʣʝʢʪʨʠʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʊʅʈ ʟʘʙʝʟʧʝʯʠʪʴ ʦʪʨʠʤʘʥʥʷ ʥʘ 

2,7-4,6 ʄɺʪ ʨʝʛʫʣʶʶʯʠʭ ʧʦʪʫʞʥʦʩʪʝʡ ʚ ʝʥʝʨʛʝʪʠʯʥʽʡ ʩʠʩʪʝʤʽ ʟʘ ʨʘʭʫʥʦʢ ʚʥʝʩʝʥʥʷ ʟʤʽʥ 

ʧʦʪʫʞʥʦʩʪʽ ʧʘʨʦʚʠʭ ʪʫʨʙʽʥ ʚ ʨʦʙʦʪʫ.   

ɻʽʜʨʦʣʽʟ ʚʦʜʠ ï ʝʬʝʢʪʠʚʥʠʡ  ʟʘʭʽʜ ʥʘʧʨʘʚʣʝʥʠʡ ʥʘ ʯʘʩʪʢʦʚʝ ʟʘʤʽʱʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ 

ʚ ʊɽʉ ʽ ʊɽʎ ʧʨʠʨʦʜʥʴʦʛʦ ʛʘʟʫ ʥʘ ʝʬʝʢʪʠʚʥʽʰʫ ʩʫʤʽʰ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʦʜʥʶ. ɼʘʥʠʡ ʟʘʭʽʜ 

ʙʘʟʫʻʪʴʩʷ ʧʦʚʥʽʩʪʶ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʝʥʝʨʛʽʾ ʥʽʯʥʠʭ ʧʨʦʚʘʣʽʚ ʟ ʧʦʜʘʣʴʰʠʤ ʦʪʨʠʤʘʥʥʷʤ ʚʦʜʥʶ ʽ 

ʢʠʩʥʶ, ʪʘ ʟʘʢʘʯʫʚʘʥʥʷʤ ʾʭ ʚ ʨʝʟʝʨʚʫʘʨʠ, ʘʣʝ ʡʦʛʦ ʂʂɼ ʩʪʘʥʦʚʠʪʴ 50%, ʱʦ ʻ ʥʠʟʴʢʠʤ 

ʧʦʢʘʟʥʠʢʦʤ. 

ʈʝʘʣʽʟʘʮʽʷ ʧʝʨʝʪʦʢʽʚ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʜʦʟʚʦʣʠʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʟʥʘʯʥʠʡ ʦʙʤʽʥ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʻʶ, ʘ ʩʘʤʝ ʟ ʝʥʝʨʛʝʪʠʯʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʢʨʘʾʥ-ʯʣʝʥʽʚ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ 

(ʉʣʦʚʘʯʯʠʥʠ, ʋʛʦʨʱʠʥʠ, ʈʫʤʫʥʽʾ ʪʘ ʇʦʣʴʱʽ) ʪʘ ʝʥʝʨʛʝʪʠʯʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʈʦʩʽʡʩʴʢʦʾ 

ʌʝʜʝʨʘʮʽʾ, ʈʝʩʧʫʙʣʽʢʠ ɹʽʣʦʨʫʩʴ, ʄʦʣʜʦʚʠ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʧʝʨʝʡʪʠ ʥʘ ʥʦʚʠʡ ʨʽʚʝʥʴ ʧʦʜʦʙʦʚʦʛʦ 

ʧʣʘʥʫʚʘʥʥʷ ʛʝʥʝʨʘʮʽʾ ʪʘ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʟ ʫʩʫʥʝʥʥʷʤ ʜʝʥʥʠʭ ʤʘʢʩʠʤʫʤʽʚ ʪʘ ʥʽʯʥʠʭ 

ʧʨʦʚʘʣʽʚ. 

ʆʙʩʷʛ ʥʽʯʥʦʛʦ ʧʨʦʚʘʣʫ ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 7200 ʤʣʥ.Āʢɺʪ, ʟ ʷʢʠʭ ʜʦ 

1100 ʤʣʥ.Āʢɺʪ ʟʘʤʽʱʘʶʪʴ ʝʥʝʨʛʦʢʦʤʧʘʥʽʾ ʟʘ ʨʘʭʫʥʦʢ ʚʚʝʜʝʥʥʷ ʨʝʟʝʨʚʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ. ɼʘʥʠʡ 

ʟʘʭʽʜ ʤʘʻ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʘʜʞʝ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʷ ʚ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ ʜʦʟʚʦʣʠʪʴ ʟʘʤʽʩʪʠʪʠ 

ʙʣʠʟʴʢʦ 80% (5200 ʤʣʥ.Āʢɺʪ) ʦʙʩʷʛʫ ʥʽʯʥʠʭ ʧʨʦʚʘʣʽʚ, ʱʦ ʻ ʚʝʣʠʢʦʶ ʧʝʨʝʚʘʛʦʶ.  

ɺʠʩʥʦʚʢʠ.  

1.ʇʨʝʜʩʪʘʚʣʝʥʦ ʧʝʨʝʣʽʢ ʦʩʥʦʚʥʠʭ ʟʘʭʦʜʽʚ ʟʤʝʥʰʝʥʥʷ ʚʝʣʠʯʠʥʠ ʥʽʯʥʠʭ ʧʨʦʚʘʣʽʚ 

ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʚʚʝʜʝʥʥʷ ʥʦʚʠʭ ʤʝʭʘʥʽʟʤʽʚ ʚʧʣʠʚʫ ʥʘ ʆɽʉ ʋʢʨʘʾʥʠ. 

2. ʉʝʨʝʜ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʟʘʭʦʜʽʚ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʤ ʟʘ ʫʤʦʚ ʩʴʦʛʦʜʝʥʥʷ 

ʤʦʞʝ ʙʫʪʠ ʟʘʭʽʜ ʟ ʨʝʘʣʽʟʘʮʽʾ ʧʝʨʝʪʦʢʽʚ ʟ ʩʫʩʽʜʥʽʤʠ ʜʝʨʞʘʚʘʤʠ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʧʣʦʚʠʭ ʥʘʩʦʩʽʚ 

ï ʨʝʛʫʣʷʪʦʨʽʚ ʫ ʩʢʣʘʜʽ ʊɽʎ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʭʘʥʽʟʤʫ ʟʘʣʫʯʝʥʥʷ ʢʽʥʮʝʚʠʭ ʩʧʦʞʠʚʘʯʽʚ ʚ 

ʬʦʨʤʫʚʘʥʥʽ ʜʦʙʦʚʦʛʦ ʛʨʘʬʽʢʘ ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ, ʘʜʞʝ ʩʘʤʝ ʪʘʢ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ, ʱʦ ʥʝ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ ʚ ʯʘʩ ʥʽʯʥʦʛʦ ʧʨʦʚʘʣʫ. 
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ɹʦʨʠʯʝʥʢʦ ʆ.ɺ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ɹʘʟʶʢ ʊ.ʄ., ʘʩʠʩʪʝʥʪ,  

ɺʠʰʥʷʢʦʚ ɺ.ɸ., ʤʘʛʽʩʪʨʘʥʪ, ʈʠʙʽʥʩʴʢɸ ʗ.ɺ. ʤʘʛʽʩʪʨʘʥʪ,  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

ʉʀʉʊɽʄɸ ʇʆʂɸɿʅʀʂɯɺ ɼʃʗ ʆʎɯʅʖɺɸʅʅʗ ɽʅɽʈɻɽʊʀʏʅʆɰ 

ɽʌɽʂʊʀɺʅʆʉʊɯ ɺ ʉʀʉʊɽʄɯ ɽʅɽʈɻɽʊʀʏʅʆɻʆ ʄɽʅɽɼɾʄɽʅʊʋ 

ʅʘ ʩʴʦʛʦʜʥʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʋʢʨʘʾʥʠ ʧʦʪʨʝʙʫʻ ʤʦʜʝʨʥʽʟʘʮʽʾ. 

ʇʨʠʯʠʥʦʶ ʮʴʦʛʦ ʩʣʫʛʫʻ ʥʘʜʤʽʨʥʝ ʩʧʦʞʠʚʘʥʥʷ ʪʘ ʥʝʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʣʠʚʥʦ-

ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʝʥʝʨʛʦʻʤʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ, ʘ ʪʘʢʦʞ 

ʥʠʟʴʢʦʾ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʪʦʚʘʨʽʚ ʪʘ ʧʦʩʣʫʛ ʥʘ ʟʦʚʥʽʰʥʽʭ ʨʠʥʢʘʭ.  

ʅʘʨʘʟʽ, ʧʠʪʘʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘʙʫʣʦ ʜʣʷ ʋʢʨʘʾʥʠ ʚʘʞʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʪʘ ʩʪʘʣʦ 

ʦʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ, ʷʢʝ ʧʦʪʨʽʙʥʦ ʚʠʨʽʰʠʪʠ ʟʘʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʩʪʘʥʫ ʝʢʦʥʦʤʽʢʠ ʪʘ ʤʘʡʙʫʪʥʴʦʛʦ 

ʢʨʘʾʥʠ. 

ɼʣʷ ʧʦʢʨʘʱʝʥʥʷ ʩʪʘʥʫ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʦʢʘʟʥʠʢʠ ʝʬʝʢʪʠʚʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ. ʊʘʢʽ ʧʦʢʘʟʥʠʢʠ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʨʝʘʣʴʥʦʾ ʢʘʨʪʠʥʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʢʦʞʥʠʤ ʩʫʙ'ʻʢʪʦʤ ʩʠʩʪʝʤʠ ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ  ʦʢʨʝʤʦ ʪʘ ʚ 

ʩʫʢʫʧʥʦʩʪʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʪʘ ʞʠʪʣʦʚʦ-

ʢʦʤʫʥʘʣʴʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʽ ʚʠʟʥʘʯʠʪʠ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʢʦʤʧʣʝʢʩʫ ʟʘʭʦʜʽʚ ʟ 

ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ. 

ɺ ʋʢʨʘʾʥʽ ʜʽʻ ʩʪʘʥʜʘʨʪ ɼʉʊʋ 3755-98 çɽʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ. ʅʦʤʝʥʢʣʘʪʫʨʘ ʧʦʢʘʟʥʠʢʽʚ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʧʦʨʷʜʦʢ ʾʭʥʴʦʛʦ ʚʥʝʩʝʥʥʷ ʫ ʥʦʨʤʘʪʠʚʥʫ ʜʦʢʫʤʝʥʪʘʮʽʶè, ʷʢʠʡ ʚʠʟʥʘʯʘʻ 

ʦʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ ʱʦʜʦ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ [1].  

ʇʝʨʝʣʽʢ ʧʦʢʘʟʥʠʢʽʚ, ʥʘʚʝʜʝʥʠʡ ʚ ʮʴʦʤʫ ʩʪʘʥʜʘʨʪʽ, ʚʢʣʶʯʘʻ ʧʦʥʘʜ ʩʦʨʦʢ ʥʘʡʤʝʥʫʚʘʥʴ. 

ʇʨʦʪʝ, ʧʨʠ ʘʥʘʣʽʟʽ ʜʘʥʦʛʦ ʧʝʨʝʣʽʢʫ ʧʦʢʘʟʥʠʢʽʚ, ʣʠʰʝ ʜʝʷʢʽ ʟ ʥʠʭ ʟʘ ʩʚʦʻʶ ʩʫʪʥʽʩʪʶ ʜʽʡʩʥʦ ʻ 

ʧʦʢʘʟʥʠʢʘʤʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʣʠʚʘ ʯʠ ʝʥʝʨʛʽʾ.  ʇʝʚʥʽ ʥʘʟʚʠ ʚʠʢʣʠʢʘʶʪʴ ʩʫʤʥʽʚʠ 

ʱʦʜʦ ʤʦʞʣʠʚʦʩʪʽ ʚʽʜʥʝʩʝʥʥʷ ʾʭ ʜʦ ʧʦʢʘʟʥʠʢʽʚ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ. ʅʘʧʨʠʢʣʘʜ, 

ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ, ʷʢ ʢʦʝʬʽʮʽʻʥʪ ʧʦʧʠʪʫ ʧʦʪʫʞʥʦʩʪʽ, ʝʥʝʨʛʦʦʟʙʨʦʻʥʽʩʪʴ ʧʨʘʮʽ, ʥʘʡʚʠʱʘ ʪʝʧʣʦʪʘ 

ʟʛʦʨʷʥʥʷ ʯʠ ʥʦʤʽʥʘʣʴʥʘ ʥʘʧʨʫʛʘ ʞʦʜʥʠʤ ʯʠʥʦʤ ʥʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʝʥʝʨʛʦʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʙʫʜʴ-ʷʢʠʭ ʘʛʨʝʛʘʪʘʭ ʯʠ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ.  

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʪʘ ʚʽʜʢʦʨʠʛʫʚʘʚʰʠ ʜʘʥʠʡ ʧʝʨʝʣʽʢ ʧʦʢʘʟʥʠʢʽʚ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʙʫʣʦ 

ʚʠʢʦʥʘʥʦ ʛʨʫʧʦʚʠʡ ʨʦʟʧʦʜʽʣ (ʟʦʙʨʘʞʝʥʠʡ ʥʘ ʨʠʩʫʥʢʫ 1), ʘ ʪʘʢʦʞ ʥʘʚʝʜʝʥʦ ʬʦʨʤʫʣʠ ʜʣʷ ʾʭ 

ʨʦʟʨʘʭʫʥʢʫ. 

 
ʈʠʩʫʥʦʢ 1 ð ɻʨʫʧʦʚʠʡ ʨʦʟʧʦʜʽʣ ʧʦʢʘʟʥʠʢʽʚ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ 

ɼʘʥʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʦʢʘʟʥʠʢʽʚ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ, ʷʢʽ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʧʨʠ ʟʙʦʨʽ 

ʽʥʬʦʨʤʘʮʽʾ ʧʦʜʽʣʷʶʪʴ ʥʘ ʪʨʠ ʛʨʫʧʠ: 



ɯɯɯ ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ ʪʘ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  

çɽʥʝʨʛʝʪʠʯʥʠʡ ʤʝʥʝʜʞʤʝʥʪ: ʩʪʘʥ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ï PEMSô16è  

çʄɽʅɽɼɾʄɽʅʊ ɽʅɽʈɻʆɺʀʂʆʈʀʉʊɸʅʅʗè  
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1) ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ, ʦʪʨʠʤʘʥʠʭ ʚʥʘʩʣʽʜʦʢ ʩʪʘʪʠʩʪʠʯʥʦʛʦ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʘʙʦ ʦʙʨʦʙʢʠ ʜʘʥʠʭ; 

2) ʨʦʟʨʘʭʫʥʢʦʚʽ ʜʘʥʽ ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ, ʦʪʨʠʤʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʨʦʟʨʘʭʫʥʢʽʚ; 

3) ʚʠʤʽʨʷʥʽ ʜʘʥʽ  ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ, ʦʪʨʠʤʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʢʩʧʝʨʠʤʝʥʪʫ ʪʘ 

ʦʙʯʠʩʣʝʥʴ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʧʝʮʽʘʣʴʥʠʭ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ. 

ɺ ʋʢʨʘʾʥʽ ʧʣʘʥʫʻʪʴʩʷ ʧʨʠʡʥʷʪʪʷ ʩʪʘʥʜʘʨʪʫ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʘʢʪʠʯʥʦʶ 

ʥʘʩʪʘʥʦʚʦʶ ʩʪʦʩʦʚʥʦ ʪʦʛʦ, ʷʢ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ISO 50001 ʧʦʚ'ʷʟʘʥʠʤ ʟʽ ʩʪʚʦʨʝʥʥʷʤ, 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʘ ʧʽʜʪʨʠʤʘʥʥʷʤ ʧʦʢʘʟʥʠʢʽʚ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ. ʇʦʚʥʘ ʥʘʟʚʘ ʮʴʦʛʦ ʩʪʘʥʜʘʨʪʫ 

ï ISO 50006 çɺʠʤʽʨʶʚʘʥʥʷ ʨʽʚʥʷ ʜʦʩʷʛʥʫʪʦʾ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʘʟʦʚʠʭ 

ʨʽʚʥʽʚ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʪʘ ʧʦʢʘʟʥʠʢʽʚ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽè.  

ʆʩʥʦʚʥʠʤʠ ʪʠʧʘʤʠ ʧʦʢʘʟʥʠʢʽʚ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘ ʜʘʥʠʤ ʩʪʘʥʜʘʨʪʦʤ ʻ: 

- ʚʠʤʽʨʷʥʝ ʟʥʘʯʝʥʥʷ ʝʥʝʨʛʽʾ: ʚʠʤʽʨʶʚʘʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʚʩʽʻʾ ʜʽʣʷʥʢʠ ʘʙʦ ʦʜʥʦʛʦ ʯʠ 
ʙʽʣʴʰʝ ʚʠʢʦʨʠʩʪʘʥʴ ʝʥʝʨʛʽʾ ʟʘ  ʜʦʧʦʤʦʛʦʶ ʣʽʯʠʣʴʥʠʢʘ;   

- ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʠʤʽʨʷʥʠʭ ʟʥʘʯʝʥʴ: ʨʽʚʥʷʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ;   

- ʩʪʘʪʠʩʪʠʯʥʘ ʤʦʜʝʣʴ: ʟʚ'ʷʟʦʢ ʤʽʞ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷʤ ʪʘ ʚʠʟʥʘʯʘʣʴʥʠʤʠ ʟʤʽʥʥʠʤʠ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʣʽʥʽʡʥʦʾ ʘʙʦ ʥʝʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ;   

- ʧʨʦʝʢʪʥʘ ʙʘʟʦʚʘ ʤʦʜʝʣʴ: ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʤʽʞ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷʤ ʪʘ ʚʠʟʥʘʯʘʣʴʥʠʤʠ 

ʟʤʽʥʥʠʤʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʝʭʥʽʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ [2].  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ ʜʘʩʪʴ ʟʤʦʛʫ ʦʪʨʠʤʘʪʠ 

ʥʘʣʝʞʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʨʽʚʝʥʴ ʜʦʩʷʛʥʫʪʦʾ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʧʝʚʥʦʛʦ ʦʙôʻʢʪʫ, ʜʣʷ ʪʦʛʦ, ʱʦʙ 

ʚ ʧʦʜʘʣʴʰʦʤʫ ʦʮʽʥʠʪʠ ʡʦʛʦ ʩʪʘʥ ʪʘ  ʚʞʠʪʠ ʟʘʭʦʜʠ ʱʦʜʦ ʡʦʛʦ ʧʦʢʨʘʱʝʥʥʷ. 

ɺʠʩʥʦʚʦʢ. ʅʝ ʟʚʘʞʘʶʯʠ ʥʘ ʥʘʷʚʥʽʩʪʴ ʚ ʋʢʨʘʾʥʽ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʾ ʙʘʟʠ ʫ ʩʬʝʨʽ 

ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʪʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʽʰʠʪʠ ʧʨʦʙʣʝʤʫ ʤʘʨʥʦʪʨʘʪʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʝʥʝʨʛʽʾ ʥʝ ʚʜʘʻʪʴʩʷ. ʌʦʨʤʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ ʜʦʟʚʦʣʠʪʴ ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ 

ʪʘ ʦʨʛʘʥʽʟʫʚʘʪʠ ʧʦʢʘʟʥʠʢʠ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʰʚʠʜʰʝ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʩʪʘʥ 

ʝʥʝʨʛʦʚʠʢʦʨʠʩʪʘʥʥʷ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʦʙôʻʢʪʫ, ʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʭʦʜʽʚ ʟ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ 

ʜʦʩʷʛʥʫʪʠ ʝʢʦʥʦʤʽʾ ʷʢ ʝʥʝʨʛʽʾ, ʪʘʢ ʽ ʢʦʰʪʽʚ.  

ʇʨʘʚʠʣʴʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʜʦʧʦʤʦʞʝ ʥʝ ʣʠʰʝ ʦʢʨʝʤʠʤ 

ʦʙôʻʢʪʘʤ, ʘ ʡ ʧʨʠʟʚʝʜʝ ʜʦ ʧʦʣʽʧʰʝʥʥʷ ʩʪʘʥʫ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʚ ʋʢʨʘʾʥʽ. 
ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 

1. ɼʉʊʋ 3755-98 çɽʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ. ʅʦʤʝʥʢʣʘʪʫʨʘ ʧʦʢʘʟʥʠʢʽʚ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʧʦʨʷʜʦʢ ʾʭʥʴʦʛʦ ʚʥʝʩʝʥʥʷ ʫ 

ʥʦʨʤʘʪʠʚʥʫ ʜʦʢʫʤʝʥʪʘʮʽʶè. 

2. ISO 50006 ʉʠʩʪʝʤʠ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ. ɺʠʤʽʨʶʚʘʥʥʷ ʨʽʚʥʷ ʜʦʩʷʛʥʫʪʦʾ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʘʟʦʚʠʭ ʨʽʚʥʽʚ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʪʘ ʧʦʢʘʟʥʠʢʽʚ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ. ɿʘʛʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ ʽ ʥʘʩʪʘʥʦʚʘè (ISO 

50006:2014, IDT). 
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ɺʘʩʠʣʴʯʝʥʢʦ ʆ.ʄ., ʤʘʛʽʩʪʨʘʥʪ, 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ  

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

 

ʇɽʈʉʇɽʂʊʀɺʀ ʈʆɿɺʀʊʂʋ ɹɯʆɽʅɽʈɻɽʊʀ ɺ ʉʋʏɸʉʅʀʍ ɽʂʆʅʆʄɯʂʆ-

ʉʆʎɯɸʃʔʅʀʍ ʋʄʆɺɸʍ ɺ ʋʂʈɸɰʅɯ 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʨʝʩʫʨʩ ʜʽʶʯʦʛʦ ʝʥʝʨʛʦʛʝʥʝʨʫʶʯʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʚ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ 

ʧʨʘʢʪʠʯʥʦ ʚʠʯʝʨʧʘʚ ʩʚʦʾ ʤʦʞʣʠʚʦʩʪʽ. ʇʨʦʧʦʥʫʶʪʴʩʷ ʩʠʩʪʝʤʠ ʨʦʟʦʩʝʨʝʜʞʝʥʦʾ ʙʽʦʛʝʥʝʨʘʮʽʾ, ʷʢ 

ʢʦʥʢʫʨʝʥʪʘ ʜʽʶʯʠʤ ʝʥʝʨʛʦʛʝʥʝʨʫʶʯʠʤ ʩʪʘʥʮʽʷʤ ʥʘ ʚʠʢʦʧʥʦʤʫ ʧʘʣʠʚʽ.  

ʋʢʨʘʾʥʘ ʤʘʻ ʦʜʠʥ ʽʟ ʥʘʡʙʽʣʴʰʠʭ ʨʽʚʥʽʚ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ: 2,2% ʚʽʜ ʩʚʽʪʦʚʦʛʦ 

ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ. ʆʜʥʘ ʟ ʧʨʠʯʠʥ ʽʥʪʝʥʩʠʚʥʦʛʦ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʻ ʟʘʩʪʘʨʽʣʽ ʪʝʭʥʦʣʦʛʽʾ ʡ 

ʦʙʣʘʜʥʘʥʥʷ, ʷʢʽ ʚʞʝ ʜʘʚʥʦ ʚʠʨʦʙʠʣʠ ʩʚʽʡ ʨʝʩʫʨʩ ʽ ʩʪʘʶʪʴ ʥʝʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʤʠ[1-3]. 

ɿʘʣʝʞʥʽʩʪʴ ʚʽʜ ʽʤʧʦʨʪʥʠʭ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʝʨʡʦʟʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʽ 

ʧʦʣʽʪʠʯʥʠʭ ʢʦʥʬʣʽʢʪʽʚ, ʷʢʽ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʥʘʮʽʦʥʘʣʴʥʫ ʙʝʟʧʝʢʫ ʋʢʨʘʾʥʠ, ʛʘʣʴʤʫʻ 

ʟʨʦʩʪʘʥʥʷ ʽ ʩʪʚʦʨʶʻ ʥʝʚʧʝʚʥʝʥʽʩʪʴ ʩʝʨʝʜ ʛʨʦʤʘʜʷʥ.  

ɺ ʋʢʨʘʾʥʽ ʥʘ ʜʘʥʠʡ ʯʘʩ ʜʣʷ ʨʦʟʚʠʪʢʫ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʪʘʢʽ ʟʘʭʦʜʠ: 

- ʏʘʩʪʢʦʚʘ ʤʦʜʝʨʥʽʟʘʮʽʷ ʦʙʣʘʜʥʘʥʥʷ; 

- ʉʧʨʦʙʠ ʦʢʨʝʤʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡ ʟʘʧʨʦʚʘʜʞʫʚʘʪʠ ʝʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪ; 

- ɯʤʧʣʝʤʝʥʪʘʮʽʷ ʻʚʨʦʧʝʡʩʴʢʠʭ ʩʪʘʥʜʘʨʪʽʚ ISO  ʚ ʟʘʢʦʥʠ ʋʢʨʘʾʥʠ; 

- ʅʘʤʘʛʘʥʥʷ ʩʬʦʨʤʫʚʘʪʠ ʜʝʨʞʘʚʥʫ ʝʥʝʨʛʝʪʠʯʥʫ ʧʦʣʽʪʠʢʫ ʥʘ ʥʘʡʙʣʠʞʯʽ ʨʦʢʠ. 

ɺʩʽ ʮʽ, ʷʢ ʧʨʘʚʠʣʦ ʥʝʷʢʽʩʥʦ ʚʠʢʦʥʘʥʽ, ʜʽʾ ʜʘʶʪʴ ʥʝʛʘʪʠʚʥʠʡ ʨʝʟʦʥʘʥʩ ʫ ʩʫʩʧʽʣʴʩʪʚʽ. ʎʝ 

ʧʦʨʦʜʞʫʻ ʧʨʦʙʣʝʤʠ ʽ ʜʣʷ ʚʭʦʜʞʝʥʥʷ ʟʦʚʥʽʰʥʽʭ ʽʥʚʝʩʪʠʮʽʡ ʚ ʝʢʦʥʦʤʽʢʫ ʋʢʨʘʾʥʠ. ʅʘ ʤʦʶ ʜʫʤʢʫ, 

ʧʦʪʨʽʙʥʦ ʚʠʢʦʥʘʪʠ ʜʚʘ ʥʘʩʪʫʧʥʽ ʢʨʦʢʠ: 

1) ʌʦʨʤʫʚʘʥʥʷ ʷʢʽʩʥʦʾ ʜʝʨʞʘʚʥʦʾ ʝʥʝʨʛʝʪʠʯʥʦʾ ʧʦʣʽʪʠʢʠ ʽ ʚʽʜʧʦʚʽʜʥʦʾ ʟʘʢʦʥʦʜʘʚʯʦʾ ʙʘʟʠ. 

2) ɿʘʚʝʨʰʝʥʥʷ ʧʝʨʝʭʦʜʫ ʨʠʥʢʫ ʝʥʝʨʛʝʪʠʢʠ ʜʦ ʪʨʝʪʴʦʾ ʤʦʜʝʣʽ. ɹʦ ʩʘʤʝ ʚʽʣʴʥʘ ʢʦʥʢʫʨʝʥʮʽʷ 
ʻ ʥʘʡʢʨʘʱʠʤʠ ʣʽʢʘʤʠ ʜʣʷ ʥʘʰʦʾ ʝʥʝʨʛʝʪʠʢʠ.  

ʉʘʤʝ ʪʦʤʫ ʤʥʦʶ ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʨʦʙʠʪʠ ʘʢʮʝʥʪ ʥʘ ʙʽʦʝʥʝʨʛʝʪʠʮʽ, ʷʢ ʧʦʪʝʥʮʽʡʥʦ ʩʠʣʴʥʦʛʦ 

ʢʦʥʢʫʨʝʥʪʘ ʽʩʥʫʶʯʠʤ ʛʨʘʚʮʷʤ ʮʴʦʛʦ ʨʠʥʢʫ.  

ɿʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʙʽʦʤʘʩʠ, ʱʦ ʤʘʻ ʋʢʨʘʾʥʘ, ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʝʥʝʨʛʽʾ ʻ ʭʦʨʦʰʦʶ 

ʧʝʨʝʜʫʤʦʚʦʶ ʜʣʷ ʜʠʥʘʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʩʝʢʪʦʨʘ ʙʽʦʝʥʝʨʛʝʪʠʢʠ. ɽʢʦʥʦʤʽʯʥʦ ʜʦʮʽʣʴʥʠʡ 

ʝʥʝʨʛʝʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʙʽʦʤʘʩʠ ʚ ʢʨʘʾʥʽ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 20...25 ʤʣʥ. ʪ ʫ.ʧ./ʨʽʢ. ʆʩʥʦʚʥʠʤ 

ʜʞʝʨʝʣʦʤ ʧʦʪʝʥʮʽʘʣʫ ʻ ʚʽʜʭʦʜʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ (ʩʦʣʦʤʘ, ʩʪʝʙʣʘ ʢʫʢʫʨʫʜʟʠ 

ʽ ʪ.ʜ.) - ʙʽʣʴʰʝ 11 ʤʣʥ. ʪ ʫ.ʧ./ʨʽʢ ʽ ʝʥʝʨʛʝʪʠʯʥʽ ʢʫʣʴʪʫʨʠ - ʙʣʠʟʴʢʦ 10 ʤʣʥ.ʪ ʫ.ʧ./ʨʽʢ.[4]. 

ɺʠʩʥʦʚʦʢ. ʈʦʟʚʠʪʦʢ ʙʽʦʝʥʝʨʛʝʪʠʢʠ ʚ ʋʢʨʘʾʥʽ ʜʘʩʪʴ ʟʤʦʛʫ ʜʣʷ ʟʨʦʩʪʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʪʘ 

ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʽʚ ʝʢʦʥʦʤʽʢʠ. ʎʝ ʩʪʚʦʨʠʪʴ ʧʦʪʝʥʮʽʡʥʽ ʥʦʚʽ ʨʦʙʦʯʽ ʤʽʩʮʷ ʫ ʚʩʽʭ ʧʨʦʚʽʥʮʽʡʥʠʭ 

ʨʝʛʽʦʥʘʭ ʜʝʨʞʘʚʠ, ʟʤʝʥʰʠʪʴ ʚʽʜʪʽʢ ʤʦʣʦʜʽ. ʊʘʢʠʡ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʩʪʚʦʨʶʻ ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ 

ʟʤʝʥʰʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʥʠʥʽʰʥʶ ʛʝʥʝʨʘʮʽʶ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ ʤʘʥʝʚʨʫʚʘʥʥʷ 

ʧʦʪʫʞʥʦʩʪʝʡ ʟ ʤʝʪʦʶ ʾʭ ʚʠʚʦʜʫ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ʯʠ ʧʦʚʥʦʾ ʤʦʜʝʨʥʽʟʘʮʽʾ.  

 
ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 

1. Key World Energy Statistics. Publication of the International Energy Agency, 2015 [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ 

: \www/ URL: https://www.iea.org/publications/ - 25.02.2015ʨ. 

2. Energy Technology Perspectives 2015 [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ : \www/ URL: 

http://www.iea.org/bookshop/710Energy_Technology_Perspectives_2015- 2.03.2015ʨ.  

3. European Bioenergy Outlook. Report by AEBIOM, 2015 [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ : \www/ URL: 

http://www.propellets.at/wpcms/wp-content/uploads/2015-aebiom-statistical-report-zusammenfassung.pdf - 25.02.2015ʨ. 

4. ɻʝʣʝʪʫʭʘ ɻ.ɻ., ʂʫʯʝʨʫʢ ʇ.ʇ., ʄʘʪʚʝʝʚʖ.ɹ. ʠ ʜʨ. ʈʘʟʚʠʪʠʝ ʙʠʦʛʘʟʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡʚ ʋʢʨʘʠʥʝ ʠ ɻʝʨʤʘʥʠʠ: ʥʦʨʤʘʪʠʚʥʦ-

ʧʨʘʚʦʚʦʝʧʦʣʝ, ʩʦʩʪʦʷʥʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʳ. ʂʠʝʚ-ɻʶʣʴʮʦʚ:FNR, 2013, ï71 ʩ. 
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ɺʘʱʠʰʘʢ ɯ.ʈ., ʢ.ʪ.ʥ, ʜʦʮʝʥʪ, ʉʦʨʦʭʤʘʥʶʢ ʄ.ʗ., ʤʘʛʽʩʪʨʘʥʪ, 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʥʘʬʪʠ ʽ ʛʘʟʫ 

 

ʇEʈʉʇɽʂʊʀɺʀ ɺʇʈʆɺɸɼɾɽʅʅʗ ʉʀʉʊɽʄʀ ɽʅɽʈɻɽʊʀʏʅʆɻʆ 

ʄɽʅɽɼɾʄɽʅʊʋ ʅɸ ʇɯɼʇʈʀɭʄʉʊɺɯ ʊɽʇʃʆʇʆʉʊɸʏɸʅʅʗ  

 

ʇʠʪʘʥʥʷ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʽ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʩʪʘʶʪʴ ʦʜʥʠʤ ʟ ʚʠʟʥʘʯʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ 

ʫʩʧʽʰʥʦʛʦ ʧʝʨʝʭʦʜʫ ʜʦ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ. ʅʝʦʙʭʽʜʥʽʩʪʴ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʚ ʩʠʩʪʝʤʘʭ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ ʟʫʤʦʚʣʝʥʘ ʧʦʩʪʽʡʥʠʤ ʟʨʦʩʪʘʥʥʷʤ ʚʘʨʪʦʩʪʽ 

ʝʥʝʨʛʦʥʦʩʽʾʚ, ʚʠʩʦʢʦʶ ʝʥʝʨʛʦʻʤʥʽʩʪʶ ʪʘ ʥʠʟʴʢʦʶ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʶ. 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ ʟʘʭʦʜʽʚ ʫ ʩʠʩʪʝʤʽ 

ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʠʪʠ ʪʘ ʚʧʨʦʚʘʜʠʪʠ ʩʠʩʪʝʤʫ ʝʥʝʨʛʝʪʠʯʥʦʛʦ 

ʤʝʥʝʜʞʤʝʥʪʫ (ʉɽʄ) ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ɼʉʊʋ ISO 50001 [1], ʷʢʘ ʙʠ ʩʪʠʤʫʣʶʚʘʣʘ 

ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ. ʎʝ ʜʘʩʪʴ ʟʤʦʛʫ ʚʠʦʢʨʝʤʠʪʠ ʧʨʦʙʣʝʤʫ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ, ʟ'ʷʩʫʚʘʪʠ 

ʧʨʠʯʠʥʠ ʚʠʥʠʢʥʝʥʥʷ ʟʘʡʚʠʭ ʝʥʝʨʛʦʚʠʪʨʘʪ ʪʘ ʾʭ ʜʞʝʨʝʣʘ, ʚʠʟʥʘʯʠʪʠ ʢʣʶʯʦʚʽ ʮʽʣʽ ʡ 

ʩʬʦʨʤʫʣʶʚʘʪʠ ʢʦʥʢʨʝʪʥʽ ʯʽʪʢʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʾʭ ʜʦʩʷʛʥʝʥʥʷ.  

ʑʦʙ ʚʩʪʘʥʦʚʠʪʠ ʯʠ ʚʽʜʧʦʚʽʜʘʻ ʜʽʷʣʴʥʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʠʤʦʛʘʤ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ 

ʟ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʚ ʩʠʩʪʝʤʘʭ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ, ʧʨʦʚʝʜʝʥʦ ʚʥʫʪʨʽʰʥʽʡ 

ʘʫʜʠʪ ʩʠʩʪʝʤʠ ʝʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪʫ ʩʧʝʮʽʘʣʴʥʦ ʩʪʚʦʨʝʥʦʶ ʢʦʤʽʩʽʻʶ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʚ ʜʝʢʽʣʴʢʘ ʝʪʘʧʽʚ. ʉʧʦʯʘʪʢʫ ʙʫʣʦ ʟʘʜʘʥʦ ʨʷʜ ʟʘʧʠʪʘʥʴ 

ʛʦʣʦʚʥʦʤʫ ʝʥʝʨʛʝʪʠʢʫ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʟʽʙʨʘʥʦ ʚʩʶ ʥʝʦʙʭʽʜʥʫ ʜʦʢʫʤʝʥʪʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ. ˨͡Ύ 
ʦʮʽʥʶʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʉɽʄ ʧʝʚʥʦʤʫ ʨʽʚʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʦ 

ʥʘʙʽʨ ʢʨʠʪʝʨʽʾʚ ʧʝʨʝʚʽʨʢʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɼʉʊʋ 5077 [2]. 

ʇʽʩʣʷ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚʠʟʥʘʯʝʥʦ 4 ʨʽʚʝʥʴ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʶʚʘʥʥʷ 

ʉɽʄ. ʅʘ ʜʘʥʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ ʜʦʪʨʠʤʫʶʪʴʩʷ ʚʠʤʦʛ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʱʦʜʦ 

ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ, ʨʦʟʨʦʙʣʝʥʦ ʄʽʩʽʶ ʪʘ ʮʽʥʥʦʩʪʽ ʢʦʤʧʘʥʽʾ, ʧʨʦʚʦʜʷʪʴʩʷ ʝʥʝʨʛʝʪʠʯʥʽ ʘʫʜʠʪʠ 

ʪʝʧʣʦʚʠʭ ʤʝʨʝʞ ʪʘ ʢʦʪʝʣʝʥʴ ʪʦʱʦ.  

ʆʜʥʘʢ, ʻ ʨʷʜ ʥʝʜʦʣʽʢʽʚ, ʜʣʷ ʫʩʫʥʝʥʥʷ ʷʢʠʭ ʧʦʪʨʽʙʥʦ: 

- ʧʨʦʽʥʬʦʨʤʫʚʘʪʠ ʢʦʞʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʢʘ ʧʽʜʧʨʠʻʤʩʪʚʘ ʧʨʦ ʡʦʛʦ ʨʦʣʴ ʫ ʨʝʘʣʽʟʘʮʽʾ 

ʝʥʝʨʛʦʦʱʘʜʥʦʾ ʧʦʣʽʪʠʢʠ ʧʽʜʧʨʠʻʤʩʪʚʘ; 

- ʚʠʜʽʣʠʪʠ ʩʣʫʞʙʫ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ ʚ ʦʢʨʝʤʠʡ ʧʽʜʨʦʟʜʽʣ ʟ ʢʝʨʽʚʥʠʢʦʤ; 

ʨʦʟʨʦʙʠʪʠ ʇʦʣʦʞʝʥʥʷ ʧʨʦ ʩʣʫʞʙʫ; 

- ʚʠʟʥʘʯʠʪʠ ʚʠʤʦʛʠ ʜʦ ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʉɽʄ, ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ 

ʬʫʥʢʮʽʶʚʘʥʥʷ ʉɽʄ; 

- ʚʠʟʥʘʯʘʪʠ ʢʽʣʴʢʽʩʪʴ ʨʝʩʫʨʩʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʽʶʚʘʥʥʷ ʉɽʄ; 

- ʚʚʝʩʪʠ ʩʪʠʤʫʣʶʚʘʥʥʷ ʟʘ ʝʢʦʥʦʤʽʶ ʧʘʣʠʚʥʦ-ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ. 

ɺʠʩʥʦʚʦʢ. ʂʦʤʧʣʝʢʩʥʽ ʟʘʭʦʜʠ ʟ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ, ʷʢʽ ʚʠʢʦʥʫʶʪʴʩʷ ʥʘ ʜʘʥʦʤʫ 

ʧʽʜʧʨʠʻʤʩʪʚʽ, ʜʦʟʚʦʣʷʶʪʴ ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʠʪʨʘʪʠ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ ʨʝʘʣʽʟʘʮʽʶ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ 

ʚ ʩʠʩʪʝʤʘʭ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʽʩʪʦʪʥʫ ʝʢʦʥʦʤʽʶ ʝʥʝʨʛʦʥʦʩʽʾʚ. ɺʠʢʦʥʘʥʥʷ 

ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʟʘʭʦʜʽʚ ʚʠʤʘʛʘʻ ʚʢʣʘʜʝʥʥʷ ʟʥʘʯʥʠʭ ʤʘʪʝʨʽʘʣʴʥʠʭ ʢʦʰʪʽʚ, ʧʨʦʪʝ ʚʦʥʠ 

ʜʦʟʚʦʣʷʶʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʝʥʝʨʛʝʪʠʯʥʽ ʡ ʬʽʥʘʥʩʦʚʽ ʨʝʩʫʨʩʠ. 

ɿ ʮʽʣʣʶ ʩʝʨʪʠʬʽʢʘʮʽʾ ʉɽʄ ʥʘ ʜʘʥʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʫ ɼʉʊʋ ISO 

50001 ʥʝʦʙʭʽʜʥʦ ʫʩʫʥʫʪʠ ʚʠʷʚʣʝʥʽ ʧʨʠ ʚʥʫʪʨʽʰʥʴʦʤʫ ʘʫʜʠʪʽ ʥʝʜʦʣʽʢʠ ʪʘ ʧʨʦʚʝʩʪʠ ʟʦʚʥʽʰʥʽʡ 

ʘʫʜʠʪ. 
ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 

1. ɽʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ. ʉʠʩʪʝʤʠ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ. ɺʠʤʦʛʠ ʪʘ ʥʘʩʪʘʥʦʚʘ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ (ISO 50001:2011, 

IDT): ɼʉʊʋ ISO 50001:2014 ï [ɼʘʪʘ ʚʚʝʜʝʥʥʷ 01.01.2015]. ï ʂ.: ʄʽʥʝʢʦʥʦʤʨʦʟʚʠʪʢʫ ʋʢʨʘʾʥʠ, 2015. ð 27 ʩ. ð (ʅʘʮʽʦʥʘʣʴʥʠʡ 

ʩʪʘʥʜʘʨʪ ʋʢʨʘʾʥʠ). 

2. ɽʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ. ʉʠʩʪʝʤʠ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. ʇʝʨʝʚʽʨʢʘ ʪʘ ʢʦʥʪʨʦʣʴ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʶʚʘʥʥʷ: ɼʉʊʋ 5077:2008. - [ʏʠʥʥʠʡ ʚʽʜ 2009-07-01]. - ʂ.: ɼʝʨʞʩʧʦʞʠʚʩʪʘʥʜʘʨʪ ʋʢʨʘʾʥʠ, 2007. - 22 ʩ. - 

(ʅʘʮʽʦʥʘʣʴʥʽ ʩʪʘʥʜʘʨʪʠ ʋʢʨʘʾʥʠ). 

  



ɯɯɯ ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ ʪʘ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  

çɽʥʝʨʛʝʪʠʯʥʠʡ ʤʝʥʝʜʞʤʝʥʪ: ʩʪʘʥ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ï PEMSô16è  
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ɺʝʨʝʤʽʡʯʫʢ ʖ.ɸ., ʢ.ʪ.ʥ., ʘʩʠʩʪʝʥʪ, ɿʘʤʫʣʢʦ ɸ.ɯ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

ʇɯɼɺʀʑɽʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ ɿɼɯʁʉʅɽʅʅʗ ɽʅɽʈɻɽʊʀʏʅʆɻʆ ɸʋɼʀʊʋ 

ʐʃʗʍʆʄ ɺʀʂʆʈʀʉʊɸʅʅʗ ʈɽɿʋʃʔʊɸʊɯɺ ʇɽʈɽɺɯʈʂʀ ʉʋɹôɭʂʊɯɺ 

ɻʆʉʇʆɼɸʈʖɺɸʅʅʗ ʅɸɻʃʗɼʆɺʀʄʀ ʆʈɻɸʅɸʄʀ 

ɺ ʫʤʦʚʘʭ ʟʨʦʩʪʘʥʥʷ ʚʘʨʪʦʩʪʽ ʧʘʣʠʚʥʦ-ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ (ʇɽʈ) ʚ ʋʢʨʘʾʥʽ ʧʠʪʘʥʥʷ 

ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʥʘʙʫʚʘʶʪʴ ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʪʘ ʧʽʜʪʚʝʨʜʞʝʥʦ ʨʽʰʝʥʥʷʤ ʂʘʙʽʥʝʪʫ 

ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʱʦʜʦ ʟʘʛʘʣʴʥʦʾ ʜʝʨʞʘʚʥʦʾ ʝʥʝʨʛʝʪʠʯʥʦʾ ʩʪʨʘʪʝʛʽʾ. 

ʇʝʨʰʠʤ ʢʨʦʢʦʤ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʧʣʘʥʽʚ ʱʦʜʦ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ ʟʘʭʦʜʽʚ 

ʻ ʧʨʦʚʝʜʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʘʫʜʠʪʫ (ɽɸ), ʷʢʠʡ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʊʠʧʦʚʦʾ ʤʝʪʦʜʠʢʠ çɿʘʛʘʣʴʥʽ 

ʚʠʤʦʛʠ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʘʫʜʠʪʫè ʟʘʪʚʝʨʜʞʝʥʠʡ ʥʘʢʘʟʦʤ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʋʢʨʘʾʥʠ ʟ ʧʠʪʘʥʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʚʽʜ 20.05.20.10 ˉ56 ʧʝʨʝʜʙʘʯʘʻ ʥʘʩʪʫʧʥʽ ʚʠʜʠ: ʧʝʨʚʠʥʥʠʡ, ʧʝʨʽʦʜʠʯʥʠʡ, 

ʧʦʟʘʯʝʨʛʦʚʠʡ, ʣʦʢʘʣʴʥʠʡ, ʝʢʩʧʨʝʩ-ʘʫʜʠʪ, ʩʧʝʮʠʬʽʯʥʠʡ ʪʘ ʚʢʣʶʯʘʻ ʦʩʥʦʚʥʽ ʝʪʘʧʠ ʧʨʦʚʝʜʝʥʥʷ: 

ʧʝʨʝʜʜʦʛʦʚʽʨʥʠʡ, ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʧʽʜʛʦʪʦʚʯʠʡ, ʟʙʠʨʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʦʙʨʦʙʣʝʥʥʷ ʪʘ ʘʥʘʣʽʟ 

ʽʥʬʦʨʤʘʮʽʾ, ʨʦʟʨʦʙʣʝʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʟ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ, ʩʢʣʘʜʘʥʥʷ ʟʚʽʪʫ ʪʘ ʚʠʩʥʦʚʢʫ, 

ʧʨʝʟʝʥʪʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ. 

ɺʨʘʭʦʚʫʶʯʠ ʦʙʤʝʞʝʥʽʩʪʴ ʫ ʯʘʩʽ ʥʘ ʧʨʦʚʝʜʝʥʥʷ ɽɸ, ʘ ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʨʘʭʫʚʘʥʥʷ ʧʨʠ 

ʨʦʟʨʦʙʮʽ ʟʘʭʦʜʽʚ ʟ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʫʩʽʭ ʚʘʞʣʠʚʠʭ ʜʣʷ ʩʧʦʞʠʚʘʯʘ ʧʨʦʙʣʝʤ ʱʦʜʦ ʩʧʦʞʠʚʘʥʥʷ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ, ʜʦʮʽʣʴʥʠʤ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʧʝʨʝʚʽʨʦʢ ʜʝʨʞʘʚʥʠʭ ʦʨʛʘʥʽʚ ʚʠʢʦʥʘʚʯʦʾ ʚʣʘʜʠ. ʊʦʤʫ ʟ ʤʝʪʦʶ ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʪʨʘʪ ʥʘ ʧʨʦʚʝʜʝʥʥʷ 

ʘʫʜʠʪʫ ʦʜʥʠʤ ʟ ʧʝʨʰʦʯʝʨʛʦʚʠʭ ʟʘʚʜʘʥʴ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʧʨʘʮʶʚʘʥʴ ʘʙʦ 

ʨʝʟʫʣʴʪʘʪʽʚ ʧʝʨʝʚʽʨʦʢ ʩʫʙôʻʢʪʘ ʽʥʰʠʤʠ ʢʦʥʪʨʦʣʶʶʯʠʤʠ ʦʨʛʘʥʘʤʠ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ɿʘʢʦʥ 

ʋʢʨʘʾʥʠ çʇʨʦ ʦʩʥʦʚʥʽ ʟʘʩʘʜʠ ʜʝʨʞʘʚʥʦʛʦ ʥʘʛʣʷʜʫ (ʢʦʥʪʨʦʣʶ) ʫ ʩʬʝʨʽ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽè 

ʢʦʞʥʠʡ ʢʦʥʪʨʦʣʶʶʯʠʡ ʦʨʛʘʥ ʧʨʦʚʦʜʠʪʴ ʨʦʙʦʪʫ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʢʨʠʪʝʨʽʾʚ, ʟʘ ʷʢʠʤʠ 

ʦʮʽʥʶʻʪʴʩʷ ʩʪʫʧʽʥʴ ʨʠʟʠʢʫ ʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʧʣʘʥʦʚʠʭ ʟʘʭʦʜʽʚ ʜʝʨʞʘʚʥʦʛʦ ʥʘʛʣʷʜʫ (ʢʦʥʪʨʦʣʶ), ʘ ʪʘʢʦʞ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʫʥʽʬʽʢʦʚʘʥʠʭ ʬʦʨʤ ʘʢʪʽʚ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʥʷ 

ʧʣʘʥʦʚʠʭ (ʧʦʟʘʧʣʘʥʦʚʠʭ) ʟʘʭʦʜʽʚ ʜʝʨʞʘʚʥʦʛʦ ʥʘʛʣʷʜʫ(ʢʦʥʪʨʦʣʶ).  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʭʝʤʠ ʩʧʨʷʤʫʚʘʥʥʷ ʽ ʢʦʦʨʜʠʥʘʮʽʾ ʜʽʷʣʴʥʦʩʪʽ ʮʝʥʪʨʘʣʴʥʠʭ ʦʨʛʘʥʽʚ 

ʚʠʢʦʥʘʚʯʦʾ ʚʣʘʜʠ ʂʘʙʽʥʝʪʦʤ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʯʝʨʝʟ ʚʽʜʧʦʚʽʜʥʠʭ ʯʣʝʥʽʚ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ 

ʋʢʨʘʾʥʠ, ʟʘʪʚʝʨʜʞʝʥʦ ʧʦʩʪʘʥʦʚʦʶ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 10.09.2014ʨ. ˉ 442, ʜʦ 

ʩʢʣʘʜʫ ʮʝʥʪʨʘʣʴʥʠʭ ʦʨʛʘʥʽʚ ʚʠʢʦʥʘʚʯʦʾ ʚʣʘʜʠ, ʱʦ ʟʜʽʡʩʥʶʶʪʴ ʜʝʨʞʘʚʥʠʡ ʥʘʛʣʷʜ (ʢʦʥʪʨʦʣʴ) ʫ 

ʩʬʝʨʽ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʽʜʥʦʩʷʪʴʩʷ 26 ʦʨʛʘʥʽʚ. ɿ ʽʩʥʫʶʯʠʭ ʎʝʥʪʨʘʣʴʥʠʭ ʦʨʛʘʥʽʚ 

ʚʠʢʦʥʘʚʯʦʾ ʚʣʘʜʠ ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ ʥʘʩʪʫʧʥʽ ʽʥʩʧʝʢʮʽʾ ʪʘ ʘʛʝʥʪʩʪʚʘ, ʨʝʟʫʣʴʪʘʪʠ ʧʝʨʝʚʽʨʦʢ ʷʢʠʭ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ɽɸ: 

ī ɼʝʨʞʘʚʥʘ ʘʨʭʽʪʝʢʪʫʨʥʦ-ʙʫʜʽʚʝʣʴʥʘ ʽʥʩʧʝʢʮʽʷ ʋʢʨʘʾʥʠ; 

ī ɼʝʨʞʘʚʥʘ ʝʢʦʣʦʛʽʯʥʘ ʽʥʩʧʝʢʮʽʷ ʋʢʨʘʾʥʠ; 

ī ɼʝʨʞʘʚʥʘ ʽʥʩʧʝʢʮʽʷ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʥʘʛʣʷʜʫ ʋʢʨʘʾʥʠ; 

ī ɼʝʨʞʘʚʥʝ ʘʛʝʥʪʩʪʚʦ ʟ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʋʢʨʘʾʥʠ. 

ɿ ʧʝʨʝʣʽʯʝʥʠʭ ʽʥʩʧʝʢʮʽʡ, ʪʽʣʴʢʠ ʧʨʦʬʽʣʴʥʝ ʘʛʝʥʪʩʪʚʦ ʥʝ ʟʜʽʡʩʥʶʻ ʜʝʨʞʘʚʥʠʡ ʥʘʛʣʷʜ 

(ʢʦʥʪʨʦʣʴ) ʫ ʩʬʝʨʽ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ɽɸ ʥʘʡʙʽʣʴʰʫ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʚʠʢʣʠʢʘʶʪʴ ʨʝʟʫʣʴʪʘʪʠ ʦʙʩʪʝʞʝʥʴ 

ɼʝʨʞʘʚʥʦʾ ʽʥʩʧʝʢʮʽʾ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʥʘʛʣʷʜʫ ʋʢʨʘʾʥʠ. ʅʘʢʘʟʦʤ ʄʽʥʧʘʣʠʚʝʥʝʨʛʦ ʚʽʜ 15.11.2010 

ˉ 473 (ʟʘʨʝʻʩʪʨʦʚʘʥʠʡ ʚ ʄʽʥʽʩʪʝʨʩʪʚʽ ʶʩʪʠʮʽʾ ʋʢʨʘʾʥʠ ʚʽʜ 29.12.2010 ʨ. ʟʘ ˉ 1374/18669) 

ʟʘʪʚʝʨʜʞʝʥʦ ʬʦʨʤʫ ɸʢʪʘ ʟʜʽʡʩʥʝʥʥʷ ʟʘʭʦʜʫ ʟ ʜʝʨʞʘʚʥʦʛʦ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʥʘʛʣʷʜʫ (ʢʦʥʪʨʦʣʶ). 

ʂʦʞʝʥ ʘʢʪ ʧʝʨʝʜʙʘʯʘʻ ʥʘʷʚʥʽʩʪʴ ʧʝʨʝʣʽʢʫ ʧʠʪʘʥʴ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʧʝʨʝʚʽʨʮʽ ʧʽʜ ʯʘʩ ʦʙʩʪʝʞʝʥʥʷ 

ʩʫʙôʻʢʪʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ. 




