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ʈɽʌɽʈɸʊ 

 

ɿʚʽʪ ʧʨʦ ʅɼʈ: 425 ʩ., 157 ʨʠʩ., 93 ʪʘʙʣ., 3 ʜʦʜʘʪʢʘ, 149 ʜʞʝʨʝʣʘ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʨʝʩʫʨʩʦʝʬʝʢʪʠʚʥʽ ʪʘ ʥʠʟʴʢʦʝʤʽʩʽʡʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ, 

ʧʨʦʤʠʩʣʦʚʽ ʦʙôʻʢʪʠ, ʧʨʦʜʫʢʮʽʡʥʽ ʩʠʩʪʝʤʠ ʽ ʪʝʨʠʪʦʨʽʘʣʴʥʽ ʫʪʚʦʨʝʥʥʷ, ʘ ʪʘʢʦʞ ʩʠʥʝʨʛʽʯʥʽ 

ʢʦʤʧʦʟʠʮʽʾ ʣʝʪʢʠʭ ʽʥʛʽʙʽʪʦʨʽʚ ʘʪʤʦʩʬʝʨʥʦʾ ʢʦʨʦʟʽʾ ʥʘ ʦʩʥʦʚʽ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ ʨʦʩʣʠʥʥʠʭ 

ʚʽʜʭʦʜʽʚ. 

ʄʝʪʘ ʨʦʙʦʪʠ ï ʨʦʟʨʦʙʣʝʥʥʷ ʥʦʚʠʭ ʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʽ 

ʩʠʩʪʝʤ ʟʘʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʘʧʽʚʟʘʤʢʥʝʥʠʭ ʪʘ ʟʘʤʢʥʝʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʽ ʧʦʟʘʚʠʨʦʙʥʠʯʠʭ ʧʦʪʦʢʽʚ, 

ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʽʚ, ʧʦʚôʷʟʘʥʠʭ ʟ ʾʭ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʪʘ ʝʢʩʧʣʫʘʪʫʚʘʥʥʷʤ, ʘʥʘʣʽʟʫʚʘʥʥʷ ʾʭ 

ʨʝʩʫʨʩʦʝʬʝʢʪʠʚʥʦʩʪʽ ʡ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʟ ʧʦʜʘʣʴʰʠʤ ʘʜʘʧʪʫʚʘʥʥʷʤ ʮʴʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʘʣʦʩʪʽ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ 

ʫʪʚʦʨʝʥʴ ʟʘʜʣʷ ʘʥʘʣʽʟʫ, ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʫʭʚʘʣʝʥʥʷ ʨʽʰʝʥʴ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʢʝʨʫʚʘʥʥʷ. ʎʽʣʷʤʠ 

ʪʘʢʦʞ ʻ ʨʦʟʚʠʥʝʥʥʷ ʧʨʠʥʮʠʧʽʚ ʜʽʾ ʩʠʥʝʨʛʽʯʥʠʭ ʃɯɸʂ ʥʘ ʦʩʥʦʚʽ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʪʘ 

ʨʦʟʨʦʙʣʝʥʥʷ ʤʝʪʦʜʽʚ ʥʘʧʨʘʚʣʝʥʦʛʦ ʧʽʜʙʠʨʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʩʢʣʘʜʫ ʃɯɸʂ ʽ ʡʦʛʦ 

ʦʧʪʠʤʽʟʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʚʘʥʪʦʚʦ-ʭʽʤʽʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ. 

ʈʦʟʨʦʙʣʝʥʥʷ ʨʝʩʫʨʩʦ-ʝʬʝʢʪʠʚʥʠʭ ʽ ʥʠʟʴʢʦʝʤʽʩʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, 

ʦʮʽʥʶʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʘʣʦʩʪʽ ʪʘ ʨʠʟʠʢʫ ʧʨʦʤʠʩʣʦʚʠʭ ʦʙôʻʢʪʽʚ ʩʧʨʠʷʪʠʤʝ ʧʽʜʚʠʱʝʥʥʶ 

ʦʧʽʨʥʦʩʪʽ ʜʝʨʞʘʚʠ ʜʦ ʪʘʢʠʭ ʟʘʛʨʦʟ ʥʘʮʽʦʥʘʣʴʥʽʡ ʙʝʟʧʝʮʽ ʷʢ ʚʠʩʥʘʞʣʠʚʝ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ, 

ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ ʪʘ ʚʠʥʠʢʥʝʥʥʷ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. 

ɺʘʞʣʠʚʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʙʦʪʠ ʻ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʠʢ ʦʮʽʥʶʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʘʣʦʩʪʽ 

ʪʘ ʙʝʟʧʝʢʠ ʦʙôʻʢʪʽʚ ʨʽʟʥʦʾ ʧʨʠʨʦʜʠ ʜʣʷ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʫʭʚʘʣʶʚʘʥʥʷ ʪʝʭʥʽʯʥʠʭ, 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ, ʝʢʦʥʦʤʽʯʥʠʭ, ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʪʘ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʨʽʰʝʥʴ, ʽʥʬʦʨʤʫʚʘʥʥʷ 

ʛʨʦʤʘʜʩʴʢʦʩʪʽ.  

ʅʦʚʽ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʽ ʪʘ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʽ ʣʝʪʢʽ ʽʥʛʽʙʽʪʦʨʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʤʝʪʘʣʫʨʛʽʡʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʥʘ ʟʘʢʣʶʯʥʽʡ ʩʪʘʜʽʾ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʤʝʪʘʣʦʧʨʦʢʘʪʫ ʟ ʚʠʩʦʢʠʤʠ ʧʨʦʪʠʢʦʨʦʟʽʡʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʜʦ ʘʪʤʦʩʬʝʨʥʦʾ ʢʦʨʦʟʽʾ. 

ʈʦʟʨʦʙʢʘ ʥʦʚʠʭ ʤʝʪʦʜʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʜʣʷ ʦʮʽʥʢʠ ʥʦʚʦʾ ʩʠʨʦʚʠʥʥʦʾ ʙʘʟʠ, ʘ ʪʘʢʦʞ ʥʦʚʠʭ 

ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ-ʩʠʥʝʨʛʽʩʪʽʚ ʜʦʟʚʦʣʠʪʴ ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʨʦʮʝʩ ʧʦʰʫʢʫ ʪʘ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʭ ʣʝʪʢʠʭ ʽʥʛʽʙʽʪʦʨʽʚ ʢʦʨʦʟʽʾ. 

ɹɽɿʇɽʂɸ, ɻɸɿʆɺɯ ɺʀʂʀɼʀ, ɯʅɻɯɹɯʊʆʈ ʂʆʈʆɿɯɰ, ɯʅɼɽʂʉ, ɯʅɼʀʂɸʊʆʈ, 

ʆʎɯʅʖɺɸʅʅʗ, ʇʈʆʄʀʉʃʆɺʆ-ʇʈʆɼʋʂʎɯʁʅɸ ʉʀʉʊɽʄɸ, ʈʀɿʀʂ, ʉʊɸʃʀʁ 

ʈʆɿɺʀʊʆʂ 
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ɿ ʄ ɯ ʉ ʊ 
 

ʏʘʩʪʠʥʘ 1 

ʇʝʨʝʣʽʢ ʫʤʦʚʥʠʭ ʩʢʦʨʦʯʝʥʴ ʪʘ ʧʦʟʥʘʯʝʥʴ       8 

ɺʩʪʫʧ            12 

ʈʆɿɼɯʃ 1 ʆʮʽʥʶʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʘʣʦʩʪʽ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ 

ʽ ʧʨʦʤʠʩʣʦʚʠʭ ʫʪʚʦʨʝʥʴ         15 

1.1 ɸʥʘʣʽʟ ʚʧʣʠʚʫ ʝʢʦʣʦʛʽʯʥʠʭ ʛʣʦʙʘʣʴʥʠʭ ʟʘʛʨʦʟ 

ʥʘ ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ ʢʨʘʾʥ ʩʚʽʪʫ        16 

1.2 ʉʠʩʪʝʤʘ ʧʦʢʘʟʥʠʢʽʚ ʨʝʛʽʦʥʘʣʴʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʘʣʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ  20 

1.3 ɸʥʘʣʽʟ ʝʢʦʣʦʛʽʯʥʦʛʦ ʚʠʤʽʨʫ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ 

ʟʘ ʟʚʝʜʝʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ         39 

1.4 ʇʨʦʬʽʣʴʥʠʡ ʘʥʘʣʽʟ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʘʣʦʩʪʽ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ 

2011 ʨʦʢʫ            71 

1.5 ʆʮʽʥʶʚʘʥʥʷ ʩʪʘʣʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʧʽʜʧʨʠʻʤʩʪʚʘ  83 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 1          89 
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5.4.4 ʆʙʯʠʩʣʝʥʥʷ ʚʽʜʥʦʩʥʦʛʦ ʚʧʣʠʚʫ        365 

5.4.5 ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʠʢʠ ʥʘ ʧʨʠʢʣʘʜʽ ʚʠʨʦʙʥʠʮʪʚʘ    365 

5.4.6 ʈʦʟʨʘʭʫʥʦʢ ʽʥʜʝʢʩʽʚ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ   371 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 5          375 

ɺʀʉʅʆɺʂʀ           377 

ʉʧʠʩʦʢ ʧʦʩʠʣʘʥʴ           381 

ɼʦʜʘʪʦʢ ɸ ʇʨʦʛʨʘʤʥʠʡ ʢʦʜ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ      394 

ɼʦʜʘʪʦʢ ɹ ʇʨʦʛʨʘʤʥʠʡ ʢʦʜ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ     399 

ɼʦʜʘʪʦʢ ɺ ɸʢʪʠ ʚʧʨʦʚʘʜʞʝʥʥʷ        418 
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ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʉʂʆʈʆʏɽʅʔ ʊɸ ʇʆɿʅɸʏɽʅʔ 

 

ɺɿʄʆ ï ʭʚʠʣʴʦʚʘ ʬʫʥʢʮʽ ̫ʚʠʱʦʾ ʟʘʡʥʷʪʦʾ ʤʦʣʝʢʫʣʷʨʥʦʾ ʦʨʙʽʪʘʣʽ 

ɺʇʉʄ ï ʚʠʭʽʜʥʘ ʧʨʦʜʫʢʮʽʷ, ʩʠʨʦʚʠʥʘ ʪʘ ʤʘʪʝʨʽʘʣʠ 

 ï ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʠʡ ʚʠʢʠʜ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʚ ʘʪʤʦʩʬʝʨʫ ʟʘ 

ʦʜʠʥʠʮʶ ʯʘʩʫ ʟ ʚʠʨʦʙʥʠʯʦ-ʛʦʩʧ. ʦʙôʻʢʪʽʚ, ʧʝʨʝʚʠʱʝʥʥʷ ʷʢʦʛʦ 

ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʜʦʚʢʽʣʣʷ ʡ ʟʘʛʨʦʞʫʻ ʟʜʦʨʦʚ'ʶ ʣʶʜʠʥʠ, ʢʛ/ʜʦʙʘ 

 ï ʩʝʨʝʜʥʴʦʜʦʙʦʚʘ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʟʘʙʨʫʜʥʶʶʯʦʾ 

ʨʝʯʦʚʠʥʠ 

 ï ʤʘʢʩʠʤʘʣʴʥʘ ʤʘʩʘ ʟʘʙʨʫʜʥʶʚʘʯʘ, ʱʦ ʜʦʟʚʦʣʝʥʘ ʜʦ ʥʘʜʭʦʜʞʝʥʥʷ ʫ 

ʚʦʜʥʠʡ ʦʙôʻʢʪ ʽʟ ʩʪʽʯʥʠʤʠ ʚʦʜʘʤʠ ʟʘ ʦʜʠʥʠʮʶ ʯʘʩʫ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʥʦʨʤ ʷʢʦʩʪʽ ʚʦʜʠ ʚ ʢʦʥʪʨʦʣʴʥʦʤʫ ʧʫʥʢʪʽ, ʪ/ʨʽʢ 

ɾʄʂʆ ï ʢʦʥʮʝʧʮʽʷ çʞʦʨʩʪʢʠʭè ʽ çʤôʷʢʠʭè ʢʠʩʣʦʪ ʽ ʦʩʥʦʚ 

ɾʎ ï ʞʠʪʪʻʚʠʡ ʮʠʢʣ 

ɾʎʇ ï ʞʠʪʪʻʚʠʡ ʮʠʢʣ ʧʨʦʜʫʢʮʽʾ 

ɯɿɸ ï ʽʥʜʝʢʩ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ 

ɯɸɾʎ ï ʽʥʚʝʥʪʘʨʠʟʘʮʽʡʥʠʡ ʘʥʘʣʽʟ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ɯʈɿ ï ʽʥʜʝʢʩ ʨʝʘʢʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ 

ʂʍʈ ï ʢʚʘʥʪʦʚʦ-ʭʽʤʽʯʥ ̔ʨʦʟʨʘʭʫʥʢʠ 

ʃɯɸʂ ï ʣʝʪʢʠʡ ʽʥʛʽʙʽʪʦʨ ʘʪʤʦʩʬʝʨʥʦʾ ʢʦʨʦʟʽʾ 

ʅɺʄʆ ï ʭʚʠʣʴʦʚʘ ʬʫʥʢʮʽʷ ʥʠʞʯʦʾ ʚʽʣʴʥʦʾ ʤʦʣʝʢʫʣʷʨʥʦʾ ʦʨʙʽʪʘʣʽ 

ʅʆ ï ʥʘʪʫʨʘʣʴʥʽ ʦʜʠʥʠʮʽ 

ʅʇʉ ï ʥʘʚʢʦʣʠʰʥʻ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ 

ʅʉ ï ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ 

ʅʊʂʐ ï ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʠʡ ʢʠʧʣʷʯʠʡ ʰʘʨ 

ʆɺɾʎ ï ʦʮʽʥʢʘ ʚʧʣʠʚʫ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʆɾʎ ï ʦʮʽʥʢʘ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʆʇ ï ʦʜʠʥʠʮʷ ʧʨʦʜʫʢʮʽʾ 
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ʆɺʌ ï ʦʩʥʦʚʥʽ ʚʠʨʦʙʥʠʯʽ ʬʦʥʜʠ 

ʉʈ ï ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ 

ʇɸʈ ï ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥ ̔ʨʝʯʦʚʠʥʠ 

ʌʆ ï ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʦʜʠʥʠʮʷ 

BAHY ï ʩʢʦʨʝʛʦʚʘʥʽ ʛʝʢʪʘʨ-ʨʦʢʠ ʚʽʜʥʦʩʥʦ ʟʙʝʨʝʞʝʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ 

(biodiversity adjusted hectare years) ʜʣʷ ʚʧʣʠʚʽʚ ʥʘ ʧʨʠʨʦʜʥʽ ʩʠʩʪʝʤʠ, 

PDFĿʤ
2
Ŀʨʽʢ 

DALY ï ʩʢʦʨʝʛʦʚʘʥʽ ʨʦʢʠ ʞʠʪʪʷ ʱʦʜʦ ʪʨʠʚʘʣʦʩʪʽ ʥʝʧʨʘʮʝʟʜʘʪʥʦʩʪʽ 

(disability adjusted life years) PDFĿʤ
2
Ŀʨʽʢ 

 ïʫʥʽʪʘʨʥʠʡ ʽʥʜʝʢʩ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ (unitary index of air pollution) 

 ï ʫʥʽʪʘʨʥʠʤ ʽʥʜʝʢʩʦʤ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ (unitary index of efficient use of natural resources) 

 ï ʫʥʽʪʘʨʥʠʡ ʽʥʜʝʢʩ ʰʢʽʜʣʠʚʦʛʦ ʚʧʣʠʚʫ ʧʨʦʜʫʢʪʫ (harmful impact of 

the product index) 

 ï ʫʥʽʪʘʨʥʠʡ ʽʥʜʝʢʩ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ (unitary index of 

the life cycle impact assessment) 

 ï ʫʥʽʪʘʨʥʠʡ ʽʥʜʝʢʩ ʚʠʨʦʙʥʠʯʦʾ ʝʥʝʨʛʦʻʤʥʦʩʪʽ ʧʨʦʜʫʢʮʽʡʥʦʾ ʩʠʩʪʝʤʠ 

(unitary index of industrial energy intensity of product system) 

 ï ʫʥʽʪʘʨʥʠʡ ʽʥʜʝʢʩ ʚʠʨʦʙʥʠʯʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʅʇʉ (unitary index of 

industrial pollution) 

 ï ʫʥʽʪʘʨʥʠʡ ʽʥʜʝʢʩ ʨʝʩʫʨʩʦʝʬʝʢʪʠʚʥʦʩʪʽ (unitary index resource 

efficiency) 

 ï ʫʥʽʪʘʨʥʠʡ ʽʥʜʝʢʩ ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʽʚ (unitary index of soil 

contamination) 

 ï ʫʥ̔ʪʘʨʥʠʡ ʽʥʜʝʢʩ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ (unitary index of 

pollution of surface waters) 

 ï ʫʥʽʪʘʨʥʠʡ ʽʥʜʝʢʩ ʩʪʘʣʦʛʦ ʨʝʩʫʨʩʦʩʧʦʞʠʚʘʥʥʷ (unitary index of 
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sustainable resource consumption) 

 ï ʫʥʽʪʘʨʥʠʡ ʽʥʜʝʢʩ ʯʘʩʫ ʢʦʨʠʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʜʫʢʪʫ(unitary 

useful life index) 

 ï ʫʥʽʪʘʨʥʠʤ ʽʥʜʝʢʩʦʤ ʫʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ (unitary index of waste 

generation) 

 ï ʽʥʜʝʢʩ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ (air pollution index) 

 ï ʽʥʜʝʢʩ ʰʢʦʜʠ ʢʣʽʤʘʪʫ (index of climate damage) 

 ï ʽʥʜʝʢʩ ʝʥʝʨʛʦʻʤʥʦʩʪʽ ʦʭʦʨʦʥʠ ʅʇʉ (energy capacity of the 

environment index) 

 ï ʽʥʜʝʢʩ ʝʥʝʨʛʦʻʤʥʦʩʪʽ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ (energy capacity of energy 

resources index) 

 ï ʽʥʜʝʢʩ ʝʥʝʨʛʦʻʤʥʦʩʪʽ ɺʇʉʄ (energy capacity of product index) 

 ï ʽʥʜʝʢʩ ʰʢʦʜʠ ʝʢʦʩʠʩʪʝʤʘʤ (index of damage to ecosystems) 

 ï ʽʥʜʝʢʩ ʝʥʝʨʛʦʻʤʥʦʩʪʽ ʧʨʦʜʫʢʮʽʾ (index of energy intensity of product system) 

 ï ʽʥʜʝʢʩ ʰʢʦʜʠ ʟʜʦʨʦʚôʶ ʣʶʜʠʥʠ (index of harm to human health) 

 ï ʽʥʜʝʢʩ ʰʢʽʜʣʠʚʦʩʪʽ ʧʨʦʜʫʢʪʫ (product hazard index) 

 
ï ʟʥʘʯʝʥʥʷ ʽʥʜʠʢʘʪʦʨʫ ʜʣʷ k-ʾ ʢʘʪʝʛʦʨʽʾ ʚʧʣʠʚʫ (impact category 

indicator) 

 ï ̔ ʥʜʝʢʩ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ (pollution of surface waters index) 

 
ï ʟʥʘʯʝʥʥʷ ʽʥʜʠʢʘʪʦʨʫ ʜʣʷ l-ʾ ʢʘʪʝʛʦʨʽʾ ʟʘʭʠʩʪʫ (indicator category 

protection) 

 ï ʽʥʜʝʢʩ ʰʢʦʜʠ ʧʨʠʨʦʜʥʠʤ ʨʝʩʫʨʩʘʤ (index of damage to natural 

resources) 

 ï ʥ̔ʜʝʢʩ ʨʝʩʫʨʩʦʝʬʝʢʪʠʚʥʦʩʪʽ (resource efficiency index) 

 
ï ʟʥʘʯʝʥʥʷ ʽʥʜʠʢʘʪʦʨʫ ʜʣʷ -̔ʾ ʧʽʜʢʘʪʝʛʦʨʽʾ ʚʧʣʠʚʫ (indicator 

subcategories impact) 

 ï ʽʥʜʝʢʩ ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʽʚ (soil pollution index) 
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 ï ʤʘʪʝʨʽʘʣʴʥʠʡ ʽʥʜʝʢʩ ʩʪʘʣʦʛʦ ʨʝʩʫʨʩʦʩʧʦʞʠʚʘʥʥʷ (financial index of 

sustainable resource consumption) 

 ï ʽʥʜʝʢʩ ʯʘʩʫ ʢʦʨʠʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʜʫʢʪʫ (useful life index) 

 ï ʽʥʜʝʢʩ ʫʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ (waste generation index) 

LCA ï ʦʮʽʥʶʚʘʥʥʷ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

LCM ï ʢʝʨʫʚʘʥʥʷ ʞʠʪʪʻʚʠʤ ʮʠʢʣʦʤ 

LCT ï ʤʠʩʣʝʥʥʷ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

PDF ï ʯʘʩʪʢʘ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ, ʱʦ ʧʦʪʝʥʮʽʡʥʦ ʤʦʞʝ ʟʥʠʢʥʫʪʠ ʯʝʨʝʟ 

ʧʝʚʥʠʡ ʚʧʣʠʚ ʥʘ ʝʢʦʩʠʩʪʝʤʫ (potentially disappeared fraction) 

QALY ï ʷʢʽʩʥʦ ʩʢʦʨʝʛʦʚʘʥʽ ʨʦʢʠ ʞʠʪʪʷ (quality adjusted life years) ʜʣʷ 

ʚʧʣʠʚʽʚ ʥʘ ʣʶʜʠʥʫ 
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ɺ ʉ ʊ ʋ ʇ 

 

 

ɺ ʦʩʥʦʚʥʠʭ ʧʦʣʦʞʝʥʥʷʭ ʢʦʥʮʝʧʮʽʾ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʋʢʨʘʾʥʠ, ʨʦʟʨʦʙʣʝʥʠʭ 

ʧʨʦʚʽʜʥʠʤʠ ʚʯʝʥʠʤʠ ʅɸʅ ʋʢʨʘʾʥʠ ʚʽʜʟʥʘʯʘʻʪʴʩʷ, ʱʦ çʦʩʥʦʚʦʶ ʩʪʘʣʦʛʦ 

ʨʦʟʚʠʪʢʫ ʻ ʧʘʨʠʪʝʪʥʽʩʪʴ ʚʽʜʥʦʩʠʥ ʫ ʪʨʽʘʜʽ ʣʶʜʠʥʘ - ʛʦʩʧʦʜʘʨʩʪʚʦ - ʧʨʠʨʦʜʘè. 

ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʮʽʣʝʡ ʩʪʽʡʢʦʛʦ ʨʦʟʚʠʪʢʫ ʩʝʨʝʜ ʽʥʰʦʛʦ ʚʠʜʽʣʝʥʦ: ʦʭʦʨʦʥʘ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʡ ʝʬʝʢʪʠʚʥʝ (ʩʪʽʡʢʝ ʘʙʦ ʩʪʘʣʝ) ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ. ɺʠʟʥʘʯʝʥʦ ʪʘʢʦʞ, ʱʦ ʜʦ ʦʩʥʦʚʥʠʭ ʧʨʠʥʮʠʧʽʚ ʩʪʽʡʢʦʛʦ 

ʨʦʟʚʠʪʢʫ ʚʘʨʪʦ ʚʽʜʥʝʩʪʠ ʟʘʭʦʜʠ ʱʦʜʦ ʝʢʦʣʦʛʽʟʘʮʽʾ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʫʧʫ ʥʘʩʝʣʝʥʥʷ ʜʦ ʝʢʦʣʦʛʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʘ ʪʘʢʦʞ ʧʨʦʚʝʜʝʥʥʷ 

ʦʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʩʽʭ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ, ʷʢʽ ʤʦʞʫʪʴ ʥʝʛʘʪʠʚʥʦ 

ʚʧʣʠʥʫʪʠ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ.  

ʋ ɿʘʢʦʥʽ ʋʢʨʘʾʥʠ ʇʨʦ ʆʩʥʦʚʥʽ ʟʘʩʘʜʠ (ʩʪʨʘʪʝʛʽʶ) ʜʝʨʞʘʚʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ 

ʧʦʣʽʪʠʢʠ ʋʢʨʘʾʥʠ ʥʘ ʧʝʨʽʦʜ ʜʦ 2020 ʨʦʢʫ ʚʽʜʤʽʯʝʥʦ, ʱʦ ʪʝʭʥʦʛʝʥʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʦʚʢʽʣʣʷ ʚ ʋʢʨʘʾʥʽ ʫ ʢʽʣʴʢʘ ʨʘʟʽʚ ʧʝʨʝʚʠʱʫʻ ʚʽʜʧʦʚʽʜʥʽ 

ʧʦʢʘʟʥʠʢʠ ʫ ʨʦʟʚʠʥʫʪʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ. ʇʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ 

ʧʝʨʝʜʙʘʯʘʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʽʪʥʽʭ ʯʠʩʪʽʰʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʨʦʝʢʪʽʚ, 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ ʽ ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʤʘʣʦʚʽʜʭʦʜʥʠʭ ʪʘ 

ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʇʽʜʭʦʜʦʤ ʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʤʝʪʘʣʦʚʠʨʦʙʽʚ ʪʘ ʝʢʦʥʦʤʽʾ ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʻ 

ʨʦʟʨʦʙʣʝʥʥʷ ʟʘʩʦʙʽʚ ʧʨʦʪʠʢʦʨʦʟʽʡʥʦʛʦ ʟʘʭʠʩʪʫ ʥʘ ʦʩʥʦʚʽ ʚʪʦʨʠʥʥʠʭ ʨʝʩʫʨʩʽʚ. 

ʉʪʨʘʪʝʛʽʯʥʠʡ ʧʣʘʥ ʩʪʽʡʢʦʛʦ ʨʦʟʚʠʪʢʫ ʟʘʢʨʽʧʣʶʻ ʝʢʦʩʠʩʪʝʤʥʽ ʧʽʜʭʦʜʠ ʜʦ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ, ʫʩʪʘʥʦʚʣʶʻ ʩʠʩʪʝʤʫ ʢʝʨʫʚʘʥʥʷ ʨʝʩʫʨʩʦʩʧʦʞʠʚʘʥʥʷʤ  ʽ 

ʨʝʩʫʨʩʦʟʙʝʨʝʞʝʥʥʷʤ, ʟʘʙʝʟʧʝʯʫʻ ʟʙʝʨʝʞʝʥʥʷ ʷʢʦʩʪʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʥʘ ʨʽʚʥʽ, ʙʝʟʧʝʯʥʦʤʫ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ ʡ ʫʤʦʚ ʡʦʛʦ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ, ʚ 

ʽʥʪʝʨʝʩʘʭ ʪʝʧʝʨʽʰʥʴʦʛʦ ʽ ʤʘʡʙʫʪʥʴʦʛʦ ʧʦʢʦʣʽʥʴ. ɽʪʘʧʠ ʩʢʣʘʜʘʥʥʷ ʤʽʩʮʝʚʦʛʦ 

ʧʦʨʷʜʢʫ ʜʝʥʥʦʛʦ ʟʘ ʩʫʯʘʩʥʠʤʠ ʩʚʽʪʦʚʠʤʠ ʚʠʤʦʛʘʤʠ ʦʭʦʧʣʶʶʪʴ ʨʦʟʨʦʙʢʫ ʡ 



 13 

ʧʨʠʡʥʷʪʪʷ ʪʘʢʠʭ ʩʢʣʘʜʦʚʠʭ: ʜʝʢʣʘʨʘʮʽʷ ʟʽ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ (ʨʝʛʽʦʥʘ, ʤʽʩʪʘ); 

ʩʪʨʘʪʝʛʽʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ; ʧʣʘʥ ʜʽʡ (ʜʦʚʛʦʩʪʨʦʢʦʚʠʡ, ʩʝʨʝʜʥʴʦʩʪʨʦʢʦʚʠʡ, 

ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʠʡ); ʢʨʠʪʝʨʽʾ ʦʮʽʥʢʠ ʧʨʦʛʨʝʩʫ, ʤʝʭʘʥʽʟʤʠ ʢʝʨʫʚʘʥʥʷ ʽ 

ʢʦʥʪʨʦʣʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʫ.  

ʇʠʪʘʥʥʷ ʧʨʦ ʢʨʠʪʝʨʽʾ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʻ ʢʣʶʯʦʚʠʤ ʽ ʮʝʡ ʥʘʧʨʷʤʦʢ 

ʦʪʨʠʤʘʚ ʥʘʟʚʫ ʨʦʟʨʦʙʣʷʥʥʷ ʽʥʜʠʢʘʪʦʨʽʚ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ. ɺʘʞʣʠʚʠʤ ʫ 

ʨʝʘʣʽʟʘʮʽʾ ʢʦʥʮʝʧʮʽʾ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, ʦʩʦʙʣʠʚʦ ʫ ʟʚ'ʷʟʢʫ ʟ ʝʚʦʣʶʮʽʡʥʠʤ ʾʾ 

ʥʘʧʨʷʤʦʤ, ʩʪʘʣʦ ʚʠʷʚʣʝʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʽ ʚʠʤʽʨʶʚʘʥʠʭ ʽʥʜʠʢʘʪʦʨʽʚ. ɺʠʭʦʜʷʯʠ ʟ 

ʚʠʱʝʚʢʘʟʘʥʦʾ ʪʨʽʘʜʠ, ʪʘʢʽ ʽʥʜʠʢʘʪʦʨʠ ʤʦʞʫʪʴ ʟʚ'ʷʟʫʚʘʪʠ ʚʩʽ ʮʽ ʪʨʠ ʢʦʤʧʦʥʝʥʪʠ ʡ 

ʚʽʜʦʙʨʘʞʘʪʠ ʝʢʦʣʦʛʽʯʥʽ, ʝʢʦʥʦʤʽʯʥʽ ʡ ʩʦʮʽʘʣʴʥʽ ʘʩʧʝʢʪʠ. 

ɯʥʜʠʢʘʪʦʨʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʘʞʣʠʚʫ ʦʩʥʦʚʫ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʫ 

ʙʘʛʘʪʴʦʭ ʥʘʧʨʷʤʢʘʭ. ɺʦʥʠ ʤʘʶʪʴ ʪʘʢʽ ʚʣʘʩʪʠʚʦʩʪʽ ʷʢ ʧʝʨʝʢʣʘʜʘʥʥʷ ʫ ʟʥʘʥʴ ʫ 

ʬʽʟʠʯʥʠʭ ʽ ʩʦʮʽʘʣʴʥʠʭ ʥʘʫʢʘʭ ʫ ʢʝʨʦʚʘʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʙʣʦʢʠ ʜʣʷ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ; ʚʠʤʽʨʶʚʘʥʥʷ ʽ ʦʮʽʥʶʚʘʥʥʷ ʧʨʦʛʨʝʩʫ ʚ ʜʦʩʷʛʥʝʥʥʽ ʮʽʣʝʡ ʩʪʘʣʦʛʦ 

ʨʦʟʚʠʪʢʫ; ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʧʦʙʽʛʘʥʥʷ ʢʨʠʪʠʯʥʦʛʦ ʩʪʘʥʫ ʡ ʟʙʠʪʢʫ ʝʢʦʥʦʤʽʢʠ, 

ʩʦʮʽʘʣʴʥʽʡ ʽ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽʡ ʩʬʝʨʘʭ ʤʝʪʦʜʦʤ ʨʘʥʥʴʦʛʦ ʧʦʧʝʨʝʜʞʝʥʥʷ ʡ 

ʦʧʦʚʽʱʝʥʥʷ ʩʫʩʧʽʣʴʩʪʚʘ; ʽʥʩʪʨʫʤʝʥʪ ʚ ʦʙʤʽʥʽ ʽʜʝʷʤʠ, ʜʫʤʢʘʤʠ ʡ ʮʽʥʥʦʩʪʷʤʠ.  

ʆʮʽʥʶʚʘʥʥʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘ ʢʽʣʴʢʽʩʥʠʡ ʦʩʥʦʚʽ ʻ ʜʽʻʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ 

ʢʝʨʫʚʘʥʥʷ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʡ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʫʭʚʘʣʶʚʘʥʥʷ ʨʽʰʝʥʴ ʷʢ ʥʘ ʨʽʚʥʽ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ, ʪʘʢ ʽ ʥʘ ʨʽʚʥʽ ʦʢʨʝʤʠʭ ʧʨʦʤʠʩʣʦʚʦ-

ʧʨʦʜʫʢʮʽʡʥʠʭ ʦʙôʻʢʪʽʚ. ʂʦʤʧʣʝʢʩʥʝ ʦʮʽʥʶʚʘʥʥʷ ʨʽʟʥʦʤʘʩʰʪʘʙʥʠʭ ʦʙôʻʢʪʽʚ ʽ 

ʩʠʩʪʝʤ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʢʨʠʪʝʨʽʾʚ ʨʝʩʫʨʩʦ-ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʝʤʽʩʽʡʥʦʩʪʽ, ʫ ʨʘʟʽ 

ʟʘʣʫʯʝʥʥʷ ʡʦʛʦ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʧʨʦʮʝʩʠ ʫʭʚʘʣʶʚʘʥʥʷ ʨʽʰʝʥʴ, ʜʘʻ ʟʤʦʛʫ ʟʤʝʥʰʠʪʠ 

ʪʘ ʧʦʧʝʨʝʜʠʪʠ ʘʥʪʨʦʧʦʛʝʥʥʠʡ ʝʢʦʜʝʩʪʨʫʢʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʜʦʚʢʽʣʣʷ ʪʘ ʟʜʦʨʦʚôʷ 

ʣʶʜʠʥʠ ʽ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʷʢʦʩʪʽ ʡ ʙʝʟʧʝʢʠ ʞʠʪʪʷ ʣʶʜʝʡ. 

ɽʢʦ-ʽʥʥʦʚʘʮʽʾ ʚʽʜʽʛʨʘʶʪʴ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʪʨʘʥʩʬʦʨʤʫʚʘʥʥʽ ʚʽʪʯʠʟʥʷʥʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʫ ʟʝʣʝʥʫ ʧʨʦʤʠʩʣʦʚʽʩʪʴ. ʇʽʜʭʽʜ ʯʠʩʪʽʰʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, 

ʤʠʩʣʝʥʥʷ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʽ ʟʘʤʠʢʘʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʧʦʪʦʢʽʚ ʥʘ ʦʩʥʦʚʽ ʝʢʦ-
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ʽʥʥʦʚʘʮʽʡ ʻ ʪʠʤʠ ʧʽʜʭʦʜʘʤʠ, ʷʢʽ ʜʘʶʪʴ ʟʤʦʛʫ ʤʽʥʽʤʽʟʫʚʘʪʠ ʘʥʪʨʦʧʦʛʝʥʥʠʡ 

ʝʢʦʜʝʩʪʨʫʢʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʜʦʚʢʽʣʣʷ ʪʘ ʫʙʝʟʧʝʯʠʪʠ ʟʜʦʨʦʚôʷ ʥʘʮʽʾ ʟʘ 

ʧʨʦʛʨʝʩʠʚʥʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ. ɽʢʦʣʦʛʽʟʫʚʘʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʚʽʪʯʠʟʥʷʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ʻ ʚʠʤʦʛʦʶ ʯʘʩʫ ʟʫʤʦʚʣʝʥʦʶ ʫʚʘʛʦʶ ʩʪʨʘʪʝʛʽʯʥʠʭ ʧʘʨʪʥʝʨʽʚ 

ʋʢʨʘʾʥʠ ʜʦ ʧʨʠʜʙʘʥʥʷ ʫʢʨʘʾʥʩʴʢʠʭ ʪʦʚʘʨʽʚ, ʚʠʨʦʙʣʝʥʠʤʠ ʟʘ ʩʝʨʪʠʬʽʢʦʚʘʥʠʤʠ 

ʩʠʩʪʝʤʘʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʢʝʨʫʚʘʥʥʷ. 

ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʝʢʦʣʦʛʽʯʥʘ ʩʪʘʣʽʩʪʴ ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʷʢʦʩʪʝʡ, ʱʦ 

ʚʠʟʥʘʯʘʶʪʴ ʝʢʦʣʦʛʽʯʥʽʩʪʴ, ʝʢʦʥʦʤʽʯʥʽʩʪʴ, ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʩʦʮʽʘʣʴʥʫ 

ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʦʙ'ʻʢʪʘ ʰʣʷʭʦʤ ʧʨʦʚʝʜʝʥʥʷ ʦʩʦʙʣʠʚʠʭ ʟʘʭʦʜʽʚ. ʊʘʢʠʤʠ ʟʘʭʦʜʘʤʠ 

ʚ ʪʦʤʫ ʯʠʩʣʽ ʻ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʽ ʜʦʦʧʨʘʮʶʚʘʥʥʷ 

ʢʦʥʩʪʨʫʢʮʽʡ ʘʧʘʨʘʪʽʚ ʩʠʩʪʝʤ ʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ, ʛʘʟʦʚʠʭ ʚʠʢʠʜʽʚ, ʽ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʤʢʥʝʥʠʭ ʩʠʩʪʝʤ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʨʦʟʨʦʙʣʝʥʥʷ ʥʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʩʠʨʦʚʠʤʠ ʟʘ ʨʘʭʫʥʦʢ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʷʢ ʥʘʧʨʠʢʣʘʜ, ʝʢʦ-ʝʬʝʢʪʠʚʥʽ 

ʢʦʤʙʽʥʘʮʽʡʥʽʾ ʣʝʪʢʠʭ ʽʥʛʽʙʽʪʦʨʽʚ ʘʪʤʦʩʬʝʨʥʦʾ ʢʦʨʦʟʽʾ ʥʘ ʦʩʥʦʚʽ ʨʦʩʣʠʥʥʦʾ 

ʩʠʨʦʚʠʥʠ.  

ɺ ʋʢʨʘʾʥʽ ʤʝʪʘʣʫʨʛʽʡʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ 

ʙʶʜʞʝʪʦʫʪʚʦʨʶʶʯʠʭ ʛʘʣʫʟʝʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ɺʨʘʭʦʚʫʶʯʠ ʢʦʥʢʫʨʝʥʮʽʶ ʥʘ 

ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʫ, ʧʦʩʪʘʻ ʥʝʦʙʭʽʜʥʠʤ ʚʠʧʫʩʢ ʧʨʦʜʫʢʮʽʾ, ʷʢʘ ʙ ʤʘʣʘ ʥʝ ʪʽʣʴʢʠ 

ʥʝʦʙʭʽʜʥʽ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʘʣʝ ʡ ʷʢʽʩʥʫ ʧʦʚʝʨʭʥʶ ʙʝʟ ʢʦʨʦʟʽʡʥʠʭ 

ʫʰʢʦʜʞʝʥʴ, ʷʢʽ ʫʪʚʦʨʶʶʪʴʩʷ ʥʘ ʩʪʘʜʽʾ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʜʦ ʩʧʦʞʠʚʘʯʘ. ʊʦʤʫ 

ʨʦʟʨʦʙʢʘ ʚʽʪʯʠʟʥʷʥʠʭ ʣʝʪʢʠʭ ʽʥʛʽʙʽʪʦʨʽʚ, ʷʢʽ ʻ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤ, 

ʝʬʝʢʪʠʚʥʠʤʠ ʪʘ ʝʢʦʣʦʛʽʯʥʠʤ ʽʟ ʚʽʜʦʤʠʭ ʟʘʩʦʙʽʚ ʧʨʦʪʠʢʦʨʦʟʽʡʥʦʛʦ ʟʘʭʠʩʪʫ 

ʤʝʪʘʣʦʧʨʦʢʘʪʫ ʥʘ ʩʪʘʜʽʾ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ, ʻ ʚʘʞʣʠʚʦʶ ʟʘʜʘʯʝʶ. 
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ʈʆɿɼɯʃ 1 ʆʎɯʅʖɺɸʅʅʗ ɽʂʆʃʆɻɯʏʅʆɰ ʉʊɸʃʆʉʊɯ 

ʊɽʈʀʊʆʈɯɸʃʔʅʀʍ ɯ ʇʈʆʄʀʉʃʆɺʀʍ ʋʊɺʆʈɽʅʔ 

 

 

ʉʦɹʛʦʜʥʽ ʢʦʥʮʝʧʮʽʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʚʠʟʥʘʥʘ ʩʚʽʪʦʚʠʤ ʩʧʽʚʪʦʚʘʨʠʩʪʚʦʤ 

ʷʢ ʦʜʥʘ ʟ ʦʩʥʦʚʥʠʭ ʪʝʥʜʝʥʮʽʡ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʨʦʩʪʘʶʯʠʭ ʧʦʪʨʝʙ ʣʶʜʩʪʚʘ ʟʘ 

ʨʘʭʫʥʦʢ ʦʱʘʜʣʠʚʦʛʦ ʪʘ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ, ʩʦʮʽʘʣʴʥʠʭ 

ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ ʨʝʩʫʨʩʽʚ. ʊʘʢ ʫ ʧʽʜʩʫʤʢʦʚʦʤʫ ʜʦʢʫʤʝʥʪʽ çʄʘʡʙʫʪʥʻ, ʷʢʦʛʦ ʤʠ 

ʧʨʘʛʥʝʤʦè ʂʦʥʬʝʨʝʥʮʽʾ ʆʆʅ ʟʽ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ çʈʽʦ+20è (ʈʽʦ-ʜʝ-ɾʘʥʝʡʨʦ, 

2012) ʥʘʛʦʣʦʰʝʥʦ ʥʘ ʪʽʩʥʽʡ ʚʟʘʻʤʦʟʘʣʝʞʥʦʩʪʽ ʝʢʦʥʦʤʽʯʥʦʛʦ, ʝʢʦʣʦʛʽʯʥʦʛʦ ʪʘ 

ʩʦʮʽʘʣʴʥʦʛʦ ʚʠʤʽʨʽʚ ʨʦʟʚʠʪʢʫ ʣʶʜʩʪʚʘ ʡ ʥʝʨʦʟʨʠʚʥʦʤʫ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʪʘʢʠʭ 

ʮʽʥʥʦʩʪʝʡ ʷʢ ʩʚʦʙʦʜʘ, ʨʽʚʥʽʩʪʴ, ʻʜʥʽʩʪʴ, ʪʝʨʧʠʤʽʩʪʴ, ʧʦʚʘʛʘ ʜʦ ʧʨʠʨʦʜʠ ʡ 

ʩʧʽʣʴʥʽʡ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ. 

ʅʘʫʢʦʚʝ ʫʟʘʛʘʣʴʥʝʥʥʷ ʢʦʥʮʝʧʮʽʾ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʻ ʥʝʦʙʭʽʜʥʦʶ 

ʩʢʣʘʜʦʚʦʶ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʪʘ ʝʬʝʢʪʠʚʥʠʭ 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ, ʧʦʚôʷʟʘʥʠʭ ʟ ʨʦʟʚʠʪʢʦʤ ʩʢʣʘʜʥʠʭ ʝʢʦʣʦʛʦ-ʩʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʠʭ ʩʠʩʪʝʤ ʷʢ ʛʣʦʙʘʣʴʥʦʛʦ, ʪʘʢ ʽ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʽʚʥʷ. ʇʨʠ ʮʴʦʤʫ ʜʣʷ 

ʧʽʜʛʦʪʦʚʢʠ ʪʘʢʠʭ ʨʽʰʝʥʴ ʢʣʶʯʦʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʤʦʞʣʠʚʽʩʪʴ ʢʽʣʴʢʽʩʥʦʛʦ 

ʦʮʽʥʶʚʘʥʥʷ ʢʨʘʾʥ ʽ ʨʝʛʽʦʥʽʚ ʟ ʧʦʟʠʮʽʡ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ. ʊʘʢʘ ʟʘʜʘʯʘ ʥʦʩʠʪʴ 

ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʧʦʪʨʝʙʫʻ ʩʫʤʽʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʝʣʝʡ ʽ 

ʤʝʪʦʜʽʚ ʟ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʥʘʫʢʦʚʠʭ ʦʙʣʘʩʪʝʡ, ʘ ʪʘʢʦʞ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʦʙʨʦʙʢʠ 

ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ ʨʟ̔ʥʦʾ ʧʨʠʨʦʜʠ.  

ʄʝʪʦʶ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʠʢʠ ʢʽʣʴʢʽʩʥʦʛʦ 

ʦʮʽʥʶʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʚʠʤʽʨʫ ʝʢʦʣʦʛʦ-ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʩʠʩʪʝʤ ʪʘ ʾʭ 

ʘʥʘʣʽʟ ʟ ʧʦʟʠʮʽʾ ʢʦʥʮʝʧʮʽʾ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, ʨʝʟʫʣʴʪʘʪʠ ʷʢʦʛʦ ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʜʣʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ. ɺ 

ʦʩʥʦʚʽ ʧʽʜʭʦʜʫ ʜʦ ʘʥʘʣʽʟʫ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʻ ʢʦʤʧʣʝʢʩʥʝ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʪʘ 

ʙʝʟʧʝʢʠ ʞʠʪʪʷ ʣʶʜʝʡ. ʋ ʟʚôʷʟʢʫ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ʨʽʟʥʦʾ 
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ʧʨʠʨʦʜʠ ʚʠʢʦʨʠʩʪʘʥʦ ʤʘʪʝʤʘʪʠʯʥʠʡ ʘʧʘʨʘʪ, ʷʢʠʡ ʥʘʜʘʚ ʟʤʦʛʫ ʫʟʛʦʜʠʪʠ 

ʧʨʦʪʠʨʽʯʯʷ ʫ ʤʘʩʰʪʘʙʘʭ, ʦʜʠʥʠʮʷʭ ʚʠʤʽʨʶʚʘʥʥʷ, ʨʦʟʤʽʨʥʦʩʪʷʭ ʽ 

ʪʨʘʥʩʬʦʨʤʫʚʘʪʠ ʤʘʩʠʚ ʜʘʥʠʭ ʜʦ ʚʠʛʣʷʜʫ, ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʦ ʦʩʦʙʘʤʠ, 

ʱʦ ʫʭʚʘʣʶʶʪʴ ʫʧʨʘʚʣʽʥʩʴʢʽ ʨʽʰʝʥʥʷ, ʥʘʫʢʦʚʮʷʤʠ, ʧʝʨʝʩʽʯʥʠʤʠ ʛʨʦʤʘʜʷʥʘʤʠ. 

ʄʝʪʦʜʦʣʦʛʽʷ ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, ʷʢʘ ʯʘʩʪʢʦʚʦ 

ʚʠʢʣʘʜʝʥʘ ʚ ʨʦʙʦʪʘʭ [1, 2] ʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʮʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ, ʤʽʩʪʠʪʴ 

ʤʦʜʝʣʴ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, ʷʢʘ ʻ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʤ ʫʟʘʛʘʣʴʥʝʥʥʷʤ ʚʽʜʦʤʠʭ 

ʤʦʜʝʣʝʡ ʪʘ ʤʝʪʦʜʠʢʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʦʨʤʘʣʴʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʪʘ ʤʝʪʦʜʽʚ 

ʝʢʩʧʝʨʪʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʜʣʷ ʘʥʘʣʽʟʫ ʧʨʦʮʝʩʽʚ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ. 

 

1.1 ɸʥʘʣʽʟ ʚʧʣʠʚʫ ʝʢʦʣʦʛʽʯʥʠʭ ʛʣʦʙʘʣʴʥʠʭ ʟʘʛʨʦʟ ʥʘ ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ ʢʨʘʾʥ 

ʩʚʽʪʫ 

 

ɼʣʷ ʘʥʘʣʽʟʫ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʢʨʘʾʥ ʩʚʽʪʫ ʚʘʞʣʠʚʠʤ ʻ ʚʠʟʥʘʯʝʥʥʷ ʢʨʠʪʠʯʥʠʭ 

ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʽʚ ʟʘʛʨʦʟ, ʱʦ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʾʭ ʧʨʽʦʨʠʪʝʪʽʚ ʚ ʩʝʥʩʽ 

ʧʝʨʰʦʯʝʨʛʦʚʦʾ ʫʚʘʛʠ, ʷʢʫ ʥʝʦʙʭʽʜʥʦ ʧʨʠʜʽʣʷʪʠ ʥʠʤ ʧʨʠ ʧʨʠʡʥʷʪʪʽ ʫʧʨʘʚʣʽʥʩʴʢʠʭ 

ʨʽʰʝʥʴ ʟ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʚʧʣʠʚʫ ʟʘʛʨʦʟ ʥʘ ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ. ʇʨʦʙʣʝʤʠ, ʱʦ 

ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʦʮʽʥʶʚʘʥʥʽ ʚʧʣʠʚʫ ʟʘʛʨʦʟ, ʘ ʩʘʤʝ ES çɻʣʦʙʘʣʴʥʝ ʟʥʠʞʝʥʥʷ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʙʝʟʧʝʢʠè, BB çʇʦʨʫʰʝʥʥʷ ʙʘʣʘʥʩʫ ʤʽʞ ʙʽʦʣʦʛʽʯʥʦʶ ʤʦʞʣʠʚʽʩʪʶ ɿʝʤʣʽ 

ʡ ʧʦʪʨʝʙʘʤʠ ʣʶʜʩʪʚʘ ʚ ʙʽʦʩʬʝʨʽè, GINI çʅʘʨʦʩʪʘʶʯʘ ʥʝʨʽʚʥʽʩʪʴ ʤʽʞ ʣʶʜʴʤʠ ʡ 

ʢʨʘʾʥʘʤʠ ʥʘ ɿʝʤʣʽè, GD çʇʦʰʠʨʝʥʥʷ ʛʣʦʙʘʣʴʥʠʭ ʟʘʨʘʟʥʠʭ ʭʚʦʨʦʙè, CM  çɼʠʪʷʯʘ 

ʩʤʝʨʪʥʽʩʪʴè, CP çʅʘʨʦʩʪʘʥʥʷ ʢʦʨʫʧʮʽʾè, WA çʆʙʤʝʞʝʥʽʩʪʴ ʜʦʩʪʫʧʫ ʜʦ ʧʠʪʥʦʾ 

ʚʦʜʠè, GW çɻʣʦʙʘʣʴʥʝ ʧʦʪʝʧʣʽʥʥʷè, SF çʅʝʩʪʘʙʽʣʴʥʽʩʪʴ ʜʝʨʞʘʚʠè ʪʘ ND 

çɺʨʘʟʣʠʚʽʩʪʴ ʜʦ ʧʨʠʨʦʜʥʠʭ ʢʘʪʘʩʪʨʦʬè, ʦʙʫʤʦʚʣʝʥʦ ʪʠʤ, ʱʦ ʮʝ ʟʘʚʜʘʥʥʷ ʻ 

ʩʣʘʙʦʩʪʨʫʢʪʫʨʦʚʘʥʠʤ ʽ ʥʦʩʠʪʴ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʡ ʭʘʨʘʢʪʝʨ. ʉʝʨʝʜ ʥʘʡʙʽʣʴʰ 

ʟʥʘʯʫʱʠʭ ʧʨʦʙʣʝʤ ʤʦʞʥʘ ʚʽʜʟʥʘʯʠʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ʨʽʟʥʦʾ ʧʨʠʨʦʜʠ, ʾʭ 

ʤʫʣʴʪʠʢʦʣʽʥʝʘʨʥʦʩʪʴ, ʘ ʪʘʢʦʞ ʚʽʜʩʫʪʥʽʩʪʴ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʝʪʘʣʦʥʽʚ, ʱʦʜʦ ʷʢʠʭ 

ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʩʪʫʧʽʥʴ ʧʨʦʷʚʫ ʟʘʛʨʦʟ. ʅʠʞʯʝ ʥʘʚʝʜʝʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ 
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ʢʦʤʧʦʥʝʥʪʠ ʙʝʟʧʝʢʠ ʪʘ ʾʾ ʩʢʣʘʜʦʚʠʭ ʜʣʷ ʜʝʩʷʪʢʠ ʣʽʜʝʨʽʚ. ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣ. 1.1 ʪʘ 

ʨʠʩ. 1.1, ʜʣʷ ʜʝʩʷʪʢʠ ʣʽʜʝʨʽʚ ʭʘʨʘʢʪʝʨʥʦ ʪʝ, ʱʦ ʚʦʥʠ ʜʦʩʠʪʴ ʜʦʙʨʝ ʟʘʭʠʱʝʥʽ ʚʽʜ 

ʚʧʣʠʚʫ ʟʘʛʨʦʟ. ɺʠʥʷʪʢʦʤ ʻ ʃʶʢʩʝʤʙʫʨʛ, ʜʣʷ ʷʢʦʛʦ ʟʘʛʨʦʟʘ çɽʥʝʨʛʝʪʠʯʥʘ ʙʝʟʧʝʢʘè ʻ 

ʢʨʠʪʠʯʥʦʶ, ʘ ʪʘʢʦʞ ʅʦʚʘ ɿʝʣʘʥʜʽʷ ʟ ʢʨʠʪʠʯʥʦʶ ʟʘʛʨʦʟʦʶ çɺʨʘʟʣʠʚʽʩʪʴ ʜʦ 

ʧʨʠʨʦʜʥʠʭ ʢʘʪʘʩʪʨʦʬè. 

 

ʊʘʙʣʠʮʷ 1.1 ï ɼʝʩʷʪʢʘ ʢʨʘʾʥ-ʣʽʜʝʨʽʚ ʟʘ ʟʥʘʯʝʥʥʷʤ ʢʦʤʧʦʥʝʥʪʠ ʙʝʟʧʝʢʠ ʞʠʪʪʷ 

ʽʥʜʝʢʩʫ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ 

ʈʝʡʪʠʥʛ ʂʨʘʾʥʘ BB CM CP ES GD 

1 ɯʩʣʘʥʜʽʷ   2,5 8,2 0,80 18 

2 ɸʚʩʪʨʘʣʽʷ 7,89 4,5 8,5 0,93 18 

3 ʌʽʥʣʷʥʜʽʷ 6,30 2,9 9,0 0,43 11 

4 ʂʘʥʘʜʘ 8,49 5,6 8,4 0,63 23 

5 ʃʶʢʩʝʤʙʫʨˇ   3,2 8,0 0,27 25 

6 ʐʚʝʮʽʷ 3,80 2,8 8,8 0,47 20 

7 ʅʦʨʚʝˇʽʷ 0,63 3,1 8,5 0,60 27 

8 ɼʘʥʽʷ -3,44 3,7 9,0 0,36 27 

9 ʅʦʚʘ ɿʝʣʘʥʜʽʷ 5,88 5,9 9,0 0,48 15 

10 ʆɸɽ -7,80 6,6 6,8 0,45 73 

ʈʝʡʪʠʥʛ ʂʨʘʾʥʘ GINI GW ND SF WA 

1 ɯʩʣʘʥʜʽʷ 0 1961,84 0,58 24,67 100 

2 ɸʚʩʪʨʘʣʽʷ 35,19 373080,58 0,56 25,41 100 

3 ʌʽʥʣʷʥʜʽʷ 26,88 61843,96 0,58 18,05 100 

4 ʂʘʥʘʜʘ 32,56 499137,37 0,58 25,96 100 

5 ʃʶʢʩʝʤʙʫʨˇ 0 10828,65 0,58 23,29 100 

6 ʐʚʝʮʽʷ 25,00 52515,11 0,58 19,72 100 

7 ʅʦʨʚʝˇʽʷ 25,79 57186,87 0,58 21,48 100 

8 ɼʘʥʽʷ 24,70 46303,21 0,58 21,87 100 

9 ʅʦʚʘ ɿʝʣʘʥʜʽʷ 36,17 31550,87 0,49 22,72 100 

10 ʆɸɽ 0 167596,56 0,58 47,26 100 

 

ʂʨʘʾʥʠ ɺʝʣʠʢʦʾ ʚʽʩʽʤʢʠ ʨʦʟʢʠʜʘʥʦ ʫ ʨʝʡʪʠʥʛʦʚʽʡ ʪʘʙʣʠʮʽ. ɺʦʥʠ ʟʘʡʤʘʶʪʴ 

ʤʽʩʮʷ ʚʽʜ ʯʝʪʚʝʨʪʦʛʦ ï ʂʘʥʘʜʘ ʧʦ ʩʦʨʦʢ ʯʝʪʚʝʨʪʝ ï ɯʪʘʣʽʷ. ɼʣʷ ʪʨʴʦʭ ʢʨʘʾʥ (ʈʦʩʽʷ, 

ʂʠʪʘʡ, ɯʥʜʽʷ), ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ BRICS, ʢʨʠʪʠʯʥʦʶ ʻ ʟʘʛʨʦʟʘ çɻʣʦʙʘʣʴʥʝ 
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ʧʦʪʝʧʣʽʥʥʷè. ɼʣʷ ʜʚʦʭ ʢʨʘʾʥ (ɹʨʘʟʠʣʽʷ ʪʘ ʇʽʚʜʝʥʥʘ ɸʬʨʠʢʘ) ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʢʨʠʪʠʯʥʘ ʥʝʨʽʚʥʽʩʪʴ ʜʦʭʦʜʽʚ. ʂʠʪʘʡ ʩʣʘʙʦ ʟʘʭʠʱʝʥʦ ʚʽʜ ʚʧʣʠʚʫ ʧʨʠʨʦʜʥʠʭ 

ʢʘʪʘʩʪʨʦʬ, ʘ ʜʣʷ ɯʥʜʽʾ ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʻ ʜʠʪʷʯʘ ʩʤʝʨʪʥʽʩʪʴ. ʊʘʢʦʞ ʜʣʷ 

ʇʚ̔ʜʝʥʥʦʾ ɸʬʨʠʢʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʢʨʠʪʠʯʥʠʡ ʨʽʚʝʥʴ ʚʧʣʠʚʫ ʛʣʦʙʘʣʴʥʠʭ ʭʚʦʨʦʙ. 

ʉʧʽʣʴʥʠʤ ʜʣʷ ʥʘʡʤʝʥʰ ʟʘʭʠʱʝʥʠʭ ʚʽʜ ʚʧʣʠʚʫ ʛʣʦʙʘʣʴʥʠʭ ʟʘʛʨʦʟ ʢʨʘʾʥ ʻ ʪʝ, ʱʦ 

ʥʽ ʜʣʷ ʦʜʥʽʻʾ ʢʨʘʾʥʠ ʧʦʨʫʰʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʛʦ ʙʘʣʘʥʩʫ ʽ ʚʠʢʠʜʠ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ 

ʥʝ ʻ ʢʨʠʪʠʯʥʠʤʠ. ʋ ʪʦʡ ʞʝ ʯʘʩ ʜʣʷ ʧʦʣʦʚʠʥʠ ʮʠʭ ʢʨʘʾʥ ʭʘʨʘʢʪʝʨʥʦ ʢʨʠʪʠʯʥʝ 

ʟʥʘʯʝʥʥʷ ʧʦʛʨʦʟʠ çɼʝʨʞʘʚʥʘ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴè. ʃʠʰʝ ʜʣʷ ʦʜʥʽʻʾ ʢʨʘʾʥʠ ʮʽʻʾ ʛʨʫʧʠ 

ï ɭʤʝʥʫ ï ʢʨʠʪʠʯʥʠʤ ʻ ʟʥʠʞʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʙʝʟʧʝʢʠ (ʨʠʩ. 1.2). 

 
ʈʠʩʫʥʦʢ 1.1 ï ʂʦʤʧʦʥʝʥʪʘ ʙʝʟʧʝʢʠ ʞʠʪʪʷ 

 

ʅʘ ʦʩʥʦʚʽ ʨʦʟʨʦʙʣʝʥʦʾ ʪʘ ʘʧʨʦʙʦʚʘʥʦʾ ʤʝʪʦʜʦʣʦʛʽʾ ʦʮʽʥʶʚʘʥʥʷ ʩʪʘʣʦʛʦ 

ʨʦʟʚʠʪʢʫ ʩʬʦʨʤʦʚʘʥʦ ʩʠʩʪʝʤʫ ʽʥʜʝʢʩʽʚ ʪʘ ʽʥʜʠʢʘʪʦʨʽʚ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʥʘʣʽʟʫ 

ʟʥʘʯʝʥʴ ʷʢʠʭ ʟʜʽʡʩʥʝʥʦ ʥʠʟʢʫ ʜʦʩʣʽʜʞʝʥʴ, ʚʠʷʚʣʝʥʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʪʘ ʚʠʥʷʪʢʠ ʫ 

ʨʦʟʚʠʪʢʫ ʪʘʢʠʭ ʦʙôʻʢʪʽʚ, ʷʢ ʢʨʘʾʥʠ. ɿʘ ʧʽʜʭʦʜʦʤ, ʱʦ ʨʦʟʛʣʷʜʘʻ ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ 
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ʷʢ ʢʚʘʪʝʨʥʠʡ ʬʫʥʢʮʽʦʥʘʣ ʷʢʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʞʠʪʪʷ ʣʶʜʝʡ, ʦʢʨʝʤʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 

ʢʦʤʧʦʥʝʥʪʠ ʷʢʦʩʪʽ ʞʠʪʪʷ ʪʘ ʙʝʟʧʝʢʠ ʞʠʪʪʷ ʫ ʪʨʴʦʭ ʚʠʤʽʨʘʭ, ʟʦʢʨʝʤʘ ʽ ʚ 

ʝʢʦʣʦʛʽʯʥʦʤʫ. ɼʦʩʠʪʴ ʩʢʣʘʜʥʠʤ ʟʘʚʜʘʥʥʷʤ ʧʝʨʝʜ ʬʘʭʽʚʮʷʤʠ ʩʪʦʷʣʦ ʩʠʩʪʝʤʥʝ 

ʫʟʛʦʜʞʝʥʥʷ ʜʘʥʠʭ ʨʽʟʥʦʾ ʧʨʠʨʦʜʠ. ʎʽ ʜʘʥʽ ʦʪʨʠʤʘʥʦ ʟ ʚʽʜʢʨʠʪʠʭ ʜʞʝʨʝʣ 

ʘʚʪʦʨʠʪʝʪʥʠʭ ʤʽʞʥʘʨʦʜʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ.  

 
ʈʠʩʫʥʦʢ 1.2 ï ɿʘʛʨʦʟʘ çɻʣʦʙʘʣʴʥʝ ʟʥʠʞʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʙʝʟʧʝʢʠè 

 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʙʘʛʘʪʦʚʠʤʽʨʥʦʛʦ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʚ 

ʜʦʩʣʽʜʞʫʚʘʥʥʽ ʟʘʣʝʞʥʦʩʪʝʡ ʤʽʞ ʬʘʢʪʦʨʘʤʠ ʪʘ ʧʦʢʘʟʥʠʢʘʤʠ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ 

ʥʘʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʪʘʢʫ ʽʥʬʦʨʤʘʮʽʶ, ʱʦ ʻ ʦʙôʻʢʪʠʚʥʦʶ ʪʘ ʧʝʚʥʦʶ 

ʤʽʨʦʶ ʜʦʩʪʘʪʥʴʦʶ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʘʣʴʥʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ. 

ɼʦ ʪʦʛʦ ʞ ʮʝ ʥʘʜʘʣʦ ʟʤʦʛʫ ʚʠʷʚʠʪʠ ʬʘʢʪʦʨʠ, ʷʢʽ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʦʮʝʩʠ 

ʨʦʟʚʠʪʢʫ ʢʨʘʾʥ ʩʚʽʪʫ [3].  
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ʂʦʤʧʦʥʝʥʪʫ ʷʢʦʩʪʽ ʞʠʪʪʷ ʚʠʟʥʘʯʝʥʦ ʷʢ ʽʥʪʝʛʨʘʣʴʥʫ ʦʮʽʥʢʫ, ʷʢʘ ʚʨʘʭʦʚʫʻ 

ʩʫʤʽʩʥʦ ʚʩʽ ʪʨʠ ʚʠʤʽʨʠ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, ʽ, ʪʠʤ ʩʘʤʠʤ, ʚʽʜʦʙʨʘʞʘʻ ʚʟʘʻʤʦʟʚôʷʟʦʢ 

ʤʽʞ ʪʨʴʦʤʘ ʥʝʨʦʟʜʽʣʴʥʠʤʠ ʩʬʝʨʘʤʠ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ: ʝʢʦʥʦʤʽʯʥʦʶ, 

ʝʢʦʣʦʛʽʯʥʦʶ ʪʘ ʩʦʮʽʘʣʴʥʦʶ. ʂʦʤʧʦʥʝʥʪʘ ʙʝʟʧʝʢʠ ʞʠʪʪʷ ï ʽʥʪʝʨʘʣʴʥʘ ʦʮʽʥʢʘ, ʷʢʘ 

ʚʨʘʭʦʚʫʻ ʩʫʤʘʨʥʠʡ ʚʧʣʠʚ ʩʫʢʫʧʥʦʩʪʽ ʛʣʦʙʘʣʴʥʠʭ ʟʘʛʨʦʟ ʥʘ ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ 

ʢʨʘʾʥ ʩʚʽʪʫ, ʘ ʽʥʜʝʢʩ ʚʨʘʟʣʠʚʦʩʪʽ ʢʨʘʾʥʠ ʜʦ ʚʧʣʠʚʫ ʩʫʢʫʧʥʦʩʪʽ ʛʣʦʙʘʣʴʥʠʭ ʟʘʛʨʦʟ 

ʚʽʜʦʙʨʘʞʘʻ ʩʪʫʧʽʥʴ ʥʘʙʣʠʞʝʥʥʷ ʮʽʻʾ ʢʨʘʾʥʠ ʦʜʥʦʯʘʩʥʦ ʜʦ ʫʩʽʭ ʟʘʛʨʦʟ.  

 

1.2 ʉʠʩʪʝʤʘ ʧʦʢʘʟʥʠʢʽʚ ʨʝʛʽʦʥʘʣʴʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʘʣʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ 

 

ʅʠʥʽ ʚʘʞʢʦ ʫʷʚʠʪʠ ʩʠʩʪʝʤʫ ʽʥʜʠʢʘʪʦʨʽʚ ʘʙʦ ʢʦʤʧʣʝʢʩʥʠʡ ʽʥʜʝʢʩ, ʩʪʚʦʨʝʥʽ 

ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ, ʚʽʜ ʛʣʦʙʘʣʴʥʦʾ ʩʧʽʣʴʥʦʪʠ ʜʦ ʥʝʚʝʣʠʢʦʾ 

ʛʨʦʤʘʜʠ, ʘʙʦ ʡʦʛʦ ʩʢʣʘʜʦʚʦʾ, ʷʢʽ ʙ ʥʝ ʤʽʩʪʠʣʠ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ 

ʘʥʪʨʦʧʦʛʝʥʥʠʡ ʚʧʣʠʚ ʥʘ ʢʣʽʤʘʪʠʯʥʫ ʩʠʩʪʝʤʫ ʽ ʥʘʩʣʽʜʢʠ ʟʤʽʥʶʚʘʥʥʷ ʢʣʽʤʘʪʫ. 

ɿʚʽʩʥʦ ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʝʨʝʜ ʦʮʽʥʦʢ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʝʢʦʣʦʛʽʯʥʠʡ 

ʚʠʤʽʨ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʦʩʢʽʣʴʢʠ ʟʘ ʜʘʥʠʤʠ ɯʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʛʦ 

ʮʝʥʪʨʫ ʟ ʧʠʪʘʥʴ ʜʚʦʦʢʠʩʫ ʢʘʨʙʦʥʫ (CDIAC) [4] ʋʢʨʘʾʥʘ ʣʠʰʝ ʫ 2009 ʨʦʮʽ 

ʩʧʨʦʙʫʚʘʣʘ ʟʘʣʠʰʠʪʠ ʜʚʘʜʮʷʪʢʫ ʢʨʘʾʥ ʟ ʥʘʡʙʽʣʴʰʠʤʠ ʚʠʢʠʜʘʤʠ ʜʚʦʦʢʠʩʫ 

ʢʘʨʙʦʥʫ (ʪʘʙʣ. 1.2, ʨʠʩ. 1.3). ʑʦʜʦ ʧʠʪʦʤʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʪʦ ʚʠʢʠʜʠ ʜʚʦʦʢʠʩʫ 

ʢʘʨʙʦʥʫ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʥʷ ʟʤʝʥʰʠʣʠʩʴ ʤʘʣʦ ʥʝ ʚ ʚʜʚʽʯʽ ʧʽʩʣʷ 1991 ʨʦʢʫ ʚ 

ʟʚôʷʟʢʫ ʽʟ ʟʘʥʝʧʘʜʦʤ ʝʢʦʥʦʤʽʢʠ, ʧʨʦʪʝ ʚʠʢʠʜʠ CO2 ʜʦ ɺɺʇ ʘʙʦ ʢʘʨʙʦʥʦʚʘ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʝʢʦʥʦʤʽʢʠ ʋʢʨʘʾʥʠ ʽ ʜʦʩʽ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʚʠʱʠʭ ʫ ʩʚʽʪʽ (ʜʠʚ. 

ʪʘʙʣ. 1.2). ʉʪʘʥʦʤ ʥʘ 2010 ʨʽʢ ʚʠʱʦʶ ʥʽʞ ʚ ʋʢʨʘʾʥʠ ʢʘʨʙʦʥʦʚʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʴ ʊʫʨʢʤʝʥʽʩʪʘʥ, ʊʨʽʥʽʜʘʜ ʽ ʊʦʙʘˇʦ ʪʘ ʋʟʙʝʢʠʩʪʘʥ, ʘ ʥʘ ʤʝʞʽ 

ʩʪʦʣʽʪʴ ʫ 1998-2000 ʨʦʢʘʭ ï ʣʠʰʝ ʋʟʙʝʢʠʩʪʘʥ. 

ʅʘʮʽʦʥʘʣʴʥʽ ʦʮʽʥʢʠ ʚʠʢʠʜʽʚ ʜʚʦʦʢʠʩʫ ʢʘʨʙʦʥʫ (ʨʠʩ. 1.4) ʜʝʱʦ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʦʮʽʥʦʢ CDIAC ʯʝʨʝʟ ʚʽʜʤʽʥʥʽʩʪʴ ʤʝʪʦʜʠʢ ʦʮʽʥʶʚʘʥʥʷ ʪʘ 

ʦʭʦʧʣʶʚʘʥʠʭ ʩʬʝʨ ʘʥʪʨʦʧʦʛʝʥʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɸʣʝ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʟ 2010 
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ʨʦʢʫ ʋʢʨʘʾʥʘ ʧʦʚʝʨʥʫʣʘʩʴ ʫ ʜʚʘʜʮʷʪʢʫ ʢʨʘʾʥ ʟ ʥʘʡʙʽʣʴʰʠʤʠ ʚʠʢʠʜʘʤʠ ʜʚʦʦʢʠʩʫ 

ʢʘʨʙʦʥʫ. ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ʉʝʢʨʝʪʘʨʽʘʪʫ ʈʘʤʢʦʚʦʾ ʢʦʥʚʝʥʮʽʾ ʆʆʅ ʟʽ ʟʤʽʥʶʚʘʥʥʷ 

ʢʣʽʤʘʪʫ ʩʪʘʥʦʤ ʥʘ 2011 ʨʽʢ ʚʠʢʠʜʠ ʜʚʦʦʢʠʩʫ ʢʘʨʙʦʥʫ ʚ ʋʢʨʘʾʥʽ ʩʢʣʘʜʘʣʠ ʙʽʣʴʰ 

ʥʽʞ ʪʨʠ ʯʚʝʨʪʽ ʫʩʽʭ ʚʠʢʠʜʽʚ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ, ʘ ʥʘʡʙʽʣʴʰʽ ʚʠʢʠʜʠ ʧʘʨʥʠʢʦʚʠʭ 

ʛʘʟʽʚ ʧʨʠʧʘʜʘʣʠ ʥʘ ʝʥʝʨʛʝʪʠʯʥʠʡ ʩʝʢʪʦʨ (76 %), ʧʨʦʤʠʩʣʦʚʽ ʧʨʦʮʝʩʠ (12 %) ʽ 

ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ (9 %) [5]. ʉʝʨʝʜ ʢʨʘʾʥ ɼʦʜʘʪʢʫ I ʈʘʤʢʦʚʦʾ ʢʦʥʚʝʥʮʽʾ 

ʋʢʨʘʾʥʘ ʙʘʣʘʥʩʫʻ ʥʘ ʤʝʞʽ ʧʝʨʰʦʾ ʽ ʜʨʫʛʦʾ ʜʝʩʷʪʢʠ ʥʘʡʙʽʣʴʰʠʭ ʝʤʽʪʝʥʪʽʚ 

ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʦʩʪʘʥʥʽ 15 ʨʦʢʽʚ [6].  

ʈʽʚʝʥʴ ʚʠʢʠʜʽʚ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʥʘ ʦʜʠʥʠʮʶ ɺɺʇ ʻ ʚʘʞʣʠʚʠʤ ʧʦʢʘʟʥʠʢʦʤ 

ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʷʢʠʡ ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʘʨʘʤʝʪʨʦʤ ʦʙʩʷʛʽʚ ʚʠʢʠʜʽʚ ʜʚʦʦʢʠʩʫ 

ʢʘʨʙʦʥʫ ʚ ʨʝʛʽʦʥʽ ʥʘ ʤʣʥ ʛʨʥ ɺʈʇ. ʎʝʡ ʧʘʨʘʤʝʪʨ, ʘ ʪʘʢʦʞ ʚʠʢʠʜʠ ʜʚʦʦʢʠʩʫ 

ʢʘʨʙʦʥʫ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʥʷ ʽ ʚʠʢʠʜʠ CO2 ʫʩʝʨʝʜʥʝʥʽ ʟʘ ʢʽʣʴʢʽʩʪʶ ʧʽʜʧʨʠʻʤʩʪʚ, 

ʷʢʽ ʟʜʽʡʩʥʶʶʪʴ ʚʠʢʠʜʠ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ, 

ʬʦʨʤʫʶʪʴ ʽʥʜʠʢʘʪʦʨ çɿʤʽʥʶʚʘʥʥʷ ʢʣʽʤʘʪʫè - ʦʜʠʥ ʟ 15 ʽʥʜʠʢʘʪʦʨʽʚ, ʷʢʽ ʤʽʩʪʠʪʴ 

ʽʥʜʝʢʩ ʝʢʦʣʦʛʽʯʥʦʛʦ ʚʠʤʽʨʫ. 
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ʊʘʙʣʠʮʷ 1.2 ï ɼʠʥʘʤʽʢʘ ʚʠʢʠʜʽʚ ʜʚʦʦʢʠʩʫ ʢʘʨʙʦʥʫ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ 

(1992-2009 ʨʦʢʠ) 

ʈʽʢ 
ɺʠʢʠʜʠ ʜʚʦʦʢʠʩʫ ʢʘʨʙʦʥʫ 

ɺʠʢʠʜʠ ʜʚʦʦʢʠʩʫ 

ʢʘʨʙʦʥʫ ʥʘ ʜʫʰʫ 

ʥʘʩʝʣʝʥʥʷ 

ʂʘʨʙʦʥʦʚʘ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ  

ʤʣʥ ʪ [4] 
% ʩʚʽʪʦʚʠʭ 

ʚʠʢʠʜʽʚ CO2 

ʤʽʩʮʝ ʫ 

ʨʝʡʪʠʥʛʫ 

ʪ ʥʘ ʜʫʰʫ 

ʥʘʩʝʣʝʥʥʷ 

ʤʽʩʮʝ ʫ 

ʨʝʡʪʠʥʛʫ 

ʪ/ʪʠʩ. 

ʜʦʣ. ɺɺʇ 

ʤʽʩʮʝ ʫ 

ʨʝʡʪʠʥʛʫ 

1992 641,7 2,87 7 12,30 18 8,68 6 

1993 546,1 2,44 8 10,47 23 8,32 6 

1994 447,0 1,96 9 8,61 33 8,51 6 

1995 445,9 1,92 9 8,66 34 9,25 3 

1996 412,3 1,74 10 8,08 36 9,25 3 

1997 341,2 1,41 15 6,74 48 6,80 4 

1998 328,6 1,35 15 6,55 50 7,85 2 

1999 332,5 1,37 15 6,69 50 10,53 2 

2000 320,8 1,29 17 6,52 50 10,26 2 

2001 321,7 1,27 17 6,61 52 8,46 3 

2002 318,7 1,24 18 6,61 53 7,52 3 

2003 352,3 1,29 15 7,37 50 7,03 4 

2004 343,1 1,20 17 7,23 49 5,29 3 

2005 339,0 1,14 20 7,20 50 3,94 3 

2006 327,8 1,07 20 7,01 54 3,04 3 

2007 328,9 1,05 20 7,07 54 2,30 5 

2008 323,7 1,01 20 7,00 53 1,80 5 

2009 272,2 0,85 22 5,91 60 2,32 5 

2010 304,8 0,91 20 6,71 58 2,23 4 
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ʈʠʩʫʥʦʢ 1.3 ï ɺʠʢʠʜʠ ʜʚʦʦʢʠʩʫ ʢʘʨʙʦʥʫ ʚʽʜ ʩʧʘʣʶʚʘʥʥʷ ʚʠʢʦʧʥʦʛʦ ʧʘʣʠʚʘ ʽ 

ʚʠʨʦʙʥʠʮʪʚʘ ʮʝʤʝʥʪʫ ʟʘ ʜʘʥʠʤʠ CDIAC [4] 

 

ʈʠʩʫʥʦʢ 1.4 ï ɼʠʥʘʤʽʢʘ ʚʠʢʠʜʽʚ ʜʚʦʦʢʠʩʫ ʢʘʨʙʦʥʫ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ 

ʩʪʘʮʽʦʥʘʨʥʠʤʠ ʽ ʧʝʨʝʩʫʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʟʘ ʜʘʥʠʤʠ ɼʝʨʞʩʪʘʪʫ ʋʢʨʘʾʥʠ [7] 
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ʎʝʡ ʽʥʜʝʢʩ ʦʭʦʧʣʶʻ ʪʨʠ ʢʘʪʝʛʦʨʽʾ ʧʦʣʽʪʠʢʠ, çʉʪʘʥ ʜʦʚʢʽʣʣʷè, çɽʢʦʣʦʛʽʯʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʥʝʙʝʟʧʝʢʠè ʪʘ çɽʢʦʣʦʛʽʯʥʝ ʢʝʨʫʚʘʥʥʷè. ʂʘʪʝʛʦʨʽʾ ʧʦʣʽʪʠʢʠ 

ʤʽʩʪʷʪʴ ʧôʷʪʥʘʜʮʷʪʴ ʽʥʜʠʢʘʪʦʨʽʚ (ʪʘʙʣ. 1.3), ʘ ʩʘʤʝ çɸʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷè, çʇʠʪʥʘ 

ʚʦʜʘè, çɹʽʦʨʝʩʫʨʩʠè, çɿʝʤʝʣʴʥʽ ʨʝʩʫʨʩʠè, çɺʽʜʭʦʜʠè, çɺʠʢʠʜʠ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ 

ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷè, çɺʦʜʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷè, çɿʝʤʣʝʢʦʨʠʩʪʫʚʘʣʴ-

ʥʠʮʴʢʝ ʥʘʚʘʥʪʘʞʝʥʥʷè, çʈʘʜʽʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʪʝʨʠʪʦʨʽʾè, çʍʽʤʽʯʥʘ ʥʝʙʝʟʧʝʢʘè, 

çɿʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʨʝʛʽʦʥʫè, çɺʦʜʦʝʬʝʢʪʠʚʥʽʩʪʴ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽè, çʂʝʨʫʚʘʥʥʷ ʙʽʦʨʝʩʫʨʩʘʤʠè, çʂʝʨʫʚʘʥʥʷ ʚʽʜʭʦʜʘʤʠè ʽ 

çɿʤʽʥʶʚʘʥʥʷ ʢʣʽʤʘʪʫè.  

ʈʦʟʨʘʭʫʥʦʢ ʟʥʘʯʝʥʴ ʽʥʜʠʢʘʪʦʨʽʚ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʘʣʦʩʪʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ 

ʦʩʥʦʚʽ ʙʣʠʟʴʢʦ ʪʨʠʜʮʷʪʠ ʧʘʨʘʤʝʪʨʽʚ. ʅʦʨʤʘʣʽʟʦʚʘʥʽ ʧʘʨʘʤʝʪʨʠ, ʷʢʽ 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʦʟʠʪʠʚʥʫ ʩʢʣʘʜʦʚʫ ʽʥʜʝʢʩʫ ʝʢʦʣʦʛʽʯʥʦʛʦ ʚʠʤʽʨʫ (ʙʽʣʴʰʝ 

ʟʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʘʻ ʚʠʱʽʡ ʝʢʦʣʦʛʽʯʥʽʡ ʩʪʘʣʦʩʪʽ), ʧʦʟʥʘʯʝʥʦ ʷʢ Iʢʦʜ, ʜʝ çʢʦʜè ï 

ʢʦʜʦʚʝ ʧʦʟʥʘʯʝʥʥʷ ʦʜʥʦʛʦ ʟ ʧʘʨʘʤʝʪʨʽʚ ʚʠʤʽʨʫ, ʘ ʥʦʨʤʘʣʽʟʦʚʘʥʽ ʧʘʨʘʤʝʪʨʠ, ʷʢʽ 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʥʝʛʘʪʠʚʥʫ ʩʢʣʘʜʦʚʫ ʽʥʜʝʢʩʫ (ʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʘʻ ʥʠʞʯʽʡ 

ʝʢʦʣʦʛʽʯʥʽʡ ʩʪʘʣʦʩʪʽ), ʧʦʟʥʘʯʝʥʦ ʷʢ Ǫʢʦʜ. ɼʘʥʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʚʠʤʽʨʫ ʦʪʨʠʤʘʥʦ ʟʽ ʟʙʽʨʥʠʢʽʚ, ʙʶʣʝʪʝʥʽʚ ʽ ʱʦʨʽʯʥʠʢʽʚ ɼʝʨʞʘʚʥʦʾ 

ʩʣʫʞʙʠ ʩʪʘʪʠʩʪʠʢʠ ʋʢʨʘʾʥʠ, ʝʢʦʣʦʛʽʯʥʠʭ ʧʘʩʧʦʨʪʽʚ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʪʘ 

ʅʘʮʽʦʥʘʣʴʥʦʾ ʜʦʧʦʚʽʜʽ ʧʨʦ ʩʪʘʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ 

ʋʢʨʘʾʥʽ ʄʽʥʽʩʪʝʨʩʪʚʘ ʝʢʦʣʦʛʽʾ ʪʘ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ, ʜʦʧʦʚʽʜʝʡ ʽ 

ʙʶʣʝʪʝʥʽʚ ʄʽʥʽʩʪʝʨʩʪʚʘ ʋʢʨʘʾʥʠ ʟ ʧʠʪʘʥʴ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʪʘ ʫ ʩʧʨʘʚʘʭ 

ʟʘʭʠʩʪʫ ʥʘʩʝʣʝʥʥʷ ʚʽʜ ʥʘʩʣʽʜʢʽʚ ʏʦʨʥʦʙʠʣʴʩʴʢʦʾ ʢʘʪʘʩʪʨʦʬʠ ʽ ʄʽʥʽʩʪʝʨʩʪʚʘ 

ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʞʠʪʣʦʚʦ-ʢʦʤʫʥʘʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʋʢʨʘʾʥʠ. ɼʣʷ ʢʦʨʝʢʪʥʦʩʪʽ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ 

ʩʪʘʥʜʘʨʪʠʟʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʥʘʙʦʨʽʚ ʜʘʥʠʭ ʫ ʧʘʨʘʤʝʪʨʠ ʚʽʜʥʦʩʥʦ ʪʘʢʠʭ 

ʟʥʘʤʝʥʥʠʢʽʚ ʷʢ ɺʈʇ, ʥʘʩʝʣʝʥʥʷ, ʪʝʨʠʪʦʨʽʷ, ʢʽʣʴʢʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʽ 

ʟʜʽʡʩʥʶʚʘʣʠ ʚʠʢʠʜʠ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ, ʪʦʱʦ.  
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ʊʘʙʣʠʮʷ 1.3 ï ʂʘʪʝʛʦʨʽʾ ʧʦʣʽʪʠʢʠ, ʽʥʜʠʢʘʪʦʨʠ ʪʘ ʧʘʨʘʤʝʪʨʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʚʠʤʽʨʫ 

ʂʘʪʝʛʦʨʽʷ 

ʧʦʣʽʪʠʢʠ 
ɯʥʜʠʢʘʪʦʨ ʇʘʨʘʤʝʪʨʠ 

ʉʪʘʥ ʜʦʚʢʽʣʣʷ IEST 

ɸʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ IAIR 
IAIR1 ʋʩʝʨʝʜʥʝʥʠʡ ʢʦʤʧʣʝʢʩʥʠʡ ʽʥʜʝʢʩ ʟʘʙʨʫʜʥʝʥʥʷ 

ʘʪʤʦʩʬʝʨʠ (ɯɿɸ) 

ʇʠʪʥʘ ʚʦʜʘ IDWT IDWT1 ɯʥʜʝʢʩ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ 

ɹʽʦʨʝʩʫʨʩʠ IBRS 

IBRS1 ʃʽʩʦʚʠʡ ʬʦʥʜ 

IBRS2 ɿʘʧʦʚʽʜʥʠʡ ʬʦʥʜ 

ɿʝʤʝʣʴʥʽ ʨʝʩʫʨʩʠ ILRS 

ILRS1 ʈʦʟʦʨʘʥʽʩʪʴ 

ILRS2 ʇʦʰʠʨʝʥʽʩʪʴ ʟʩʫʚʽʚ 

ɺ̔ʜʭʦʜʠ IWAC 
IWAC1 ʑʽʣʴʥʽʩʪʴ ʥʘʷʚʥʠʭ ʚʽʜʭʦʜʽʚ ʫ ʤʽʩʮʷʭ ʚʠʜʘʣʝʥʥʷ 

ʪʘ ʥʘ ʪʝʨʠʪʦʨʽʾ ʧʽʜʧʨʠʻʤʩʪʚ  

ɽʢʦʣʦʛʽʯʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ 

ʥʝʙʝʟʧʝʢʠ 

IEPR 

ɺʠʢʠʜʠ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ 

ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ 

IEMP 

IEMP1 ɺʠʢʠʜʠ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʚ 

ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʚʽʜ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ 

ʟʘʙʨʫʜʥʝʥʥʷ ʫ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʦʜʥʫ ʦʩʦʙʫ 

IEMP2 ɺʠʢʠʜʠ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʫ 

ʚʽʜ ʧʝʨʝʩʫʚʥʠʭ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ ʫ 

ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʦʜʥʫ ʦʩʦʙʫ 

ɺʦʜʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ IWTP 

IWTP1 ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʟʘʙʠʨʘʥʥʷ ʚʦʜʠ ʟ ʧʦʚʝʨʭʥʝʚʠʭ 

ʚʦʜʥʠʭ ʦʙ'ʻʢʪʽʚ  

IWTP2 ʇʠʪʦʤʝ ʩʢʠʜʘʥʥʷ ʟʚʦʨʦʪʥʠʭ ʚʦʜ ʫ ʧʦʚʝʨʭʥʝʚʽ 

ʚʦʜʥʽ ʦʙ'ʻʢʪʠ 

ɿʝʤʣʝʢʦʨʠʩʪʫʚʘʣʴʥʠʮʴʢʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ILNP 

ILNP1 ɺʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ  

ILNP2 ɺʥʝʩʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ  

ILNP3 ʋʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ ʫ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʢʚʘʜʨʘʪʥʠʡ 

ʢʽʣʦʤʝʪʨ ʪʝʨʠʪʦʨʽʾ 

ʈʘʜʽʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʪʝʨʠʪʦʨʽʾ IRST 

IRST1 ɿʘʙʨʫʜʥʝʥʽʩʪʴ ʪʝʨʠʪʦʨʽʾ ʮʝʟʽʻʤ-137 

IRST2 ɿʘʙʨʫʜʥʝʥʽʩʪʴ ʪʝʨʠʪʦʨʽʾ ʩʪʨʦʥʮʽʻʤ-90 

IRST3 ɿʘʙʨʫʜʥʝʥʽʩʪʴ ʪʝʨʠʪʦʨʽʾ ʽʟʦʪʦʧʘʤʠ ʧʣʫʪʦʥʽʶ 

ʍʽʤʽʯʥʘ ʥʝʙʝʟʧʝʢʘ IHZR 

IHZR1 ʏʘʩʪʢʘ ʥʘʩʝʣʝʥʥʷ ʫ ʟʦʥʽ ʤʦʞʣʠʚʦʛʦ ʭʽʤʽʯʥʦʛʦ 

ʟʘʨʘʞʝʥʥʷ 

IHZR2 ʋʪʚʦʨʝʥʥʷ ʪʦʢʩʠʯʥʠʭ ʚʽʜʭʦʜʽʚ 

ɽʢʦʣʦʛʽʯʥʝ 

ʢʝʨʫʚʘʥʥʷ 

IEMN 

ɿʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ 

ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʨʝʛʽʦʥʫ ISPS 

ISPS1 ɺʠʢʠʜʠ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʚ 

ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʩʫʙôʻʢʪʘʤʠ 

ʧʽʜʧʨʠʻʤʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ɺʦʜʦʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 

I IWE 

I IWE1 ʇʠʪʦʤʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʚʽʞʦʾ ʚʦʜʠ ʥʘ ʚʠʨʦʙʥʠʯʽ 

ʧʦʪʨʝʙʠ 

I IWE2 ʇʠʪʦʤʝ ʩʢʠʜʘʥʥʷ ʟʘʙʨʫʜʥʝʥʠʭ ʩʪʽʯʥʠʭ ʚʦʜ 

I IWE3 ɽʢʦʥʦʤʽʷ ʟʘʙʠʨʘʥʥʷ ʚʦʜʠ 

ʂʝʨʫʚʘʥʥʷ ʙʽʦʨʝʩʫʨʩʘʤʠ IBMN 
IBMN1 ɺʽʜʢʦʨʝʢʪʦʚʘʥʝ ʰʪʫʯʥʝ ʚʽʜʪʚʦʨʝʥʥʷ ʣʽʩʽʚ 

IBMN2 ʆʭʦʨʦʥʘ ʪʘ ʚʽʜʪʚʦʨʝʥʥʷ ʜʠʢʠʭ ʪʚʘʨʠʥ 

ʂʝʨʫʚʘʥʥʷ ʚʽʜʭʦʜʘʤʠ IWSU IWSU1 ʋʪʠʣʽʟʫʚʘʥʥʷ ʚʽʜʭʦʜʽʚ 

ɿʤʽʥʶʚʘʥʥʷ ʢʣʽʤʘʪʫ ICCM 

ICCM1 ʇʠʪʦʤʽ ʚʠʢʠʜʠ ʜʚʦʦʢʠʩʫ ʢʘʨʙʦʥʫ ʚ ʘʪʤʦʩʬʝʨʫ 

ICCM2 ɺʠʢʠʜʠ ʜʚʦʦʢʠʩʫ ʢʘʨʙʦʥʫ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʥʷ 

ICCM3 ɺʠʢʠʜʠ ʜʚʦʦʢʠʩʫ ʢʘʨʙʦʥʫ ʜʦ ɺʈʇ 
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ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣ. 1.3 ʩʪʘʥ ʜʦʚʢʽʣʣʷ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʦʮʽʥʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʽʥʜʠʢʘʪʦʨʽʚ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ ʽ ʧʠʪʥʦʾ ʚʦʜʠ, ʽʥʜʠʢʘʪʦʨʽʚ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʣʽʩʦʚʦʾ ʪʘ 

ʧʨʠʨʦʜʦʟʘʭʠʩʥʦʾ ʢʦʤʧʦʥʝʥʪ ʪʘ ʽʥʜʠʢʘʪʦʨʫ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʥʘʚʘʥʪʘʞʝʥʦʩʪʽ 

ʚʽʜʭʦʜʘʤʠ. ɯʥʜʠʢʘʪʦʨ çɸʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷè ʚʽʜʦʙʨʘʞʘʻ ʷʢʽʩʪʴ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ ʫ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ ʨʝʛʽʦʥʽʚ ʟʘ ʩʝʨʝʜʥʽʤ ʚʤʽʩʪʦʤ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ 

ʨʝʯʦʚʠʥ, ʪʦʙʪʦ ʟʘ ʢʦʤʧʣʝʢʩʥʠʤ ɯɿɸ. ɯʥʜʝʢʩ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ 

ʨʦʟʨʘʭʦʚʫʶʪʴ ʷʢ ʩʫʤʫ ʧʦʜʽʣʝʥʠʭ ʥʘ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʫ ʢʦʥʮʝʥʪʨʘʮʽʶ (ɻɼʂ) 

ʩʝʨʝʜʥʴʦʨʽʯʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ. ɿʘ ʜʦʧʦʤʦʛʦʶ 

ʥʝʩʢʣʘʜʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʚʝʣʠʯʠʥʫ ɯɿɸ ʧʨʠʚʝʜʝʥʦ ʜʦ ʚʝʣʠʯʠʥʠ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʜʚʦʦʢʠʩʫ ʩʫʣʴʬʫʨʫ ʚ ʯʘʩʪʠʥʘʭ ɻɼʂ. ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʢʦʤʧʣʝʢʩʥʦʛʦ ɯɿɸ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʥʘʯʝʥʥʷ ʦʜʠʥʠʯʥʠʭ ʽʥʜʝʢʩʽʚ ʪʠʭ ʧôʷʪʠ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ 

ʨʝʯʦʚʠʥ, ʚ ʷʢʠʭ ʮʽ ʟʥʘʯʝʥʥʷ ʥʘʡʙʽʣʴʰʽ. ʂʦʤʧʣʝʢʩʥʠʡ ɯɿɸ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ 

ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʦʩʪʽ ʤʽʩʪ ʽʟ ʚʩʪʘʥʦʚʣʝʥʥʷʤ ʾʭ ʧʨʽʦʨʠʪʝʪʥʦʩʪʽ 

ʟʘ ʨʽʚʥʝʤ ʟʘʙʨʫʜʥʝʥʥʷ ʽ ʚʠʷʚʣʝʥʥʷ ʨʝʯʦʚʠʥ, ʷʢʽ ʥʘʡʙʽʣʴʰʝ ʟʘʙʨʫʜʥʶʶʪʴ 

ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ. ʆʮʽʥʶʚʘʥʥʷ ʩʪʘʥʫ ʟʘʙʨʫʜʥʝʥʦʩʪʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʫ 

2011 ʨʦʮʽ ʧʨʦʚʦʜʠʣʦʩʴ ʟʘ ʜʘʥʠʤʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʫ 53 ʤʽʩʪʘʭ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʚʤʽʩʪʫ 

ʙʽʣʴʰʝ ʪʨʠʜʮʷʪʠ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ [8]. ɺʠʟʥʘʯʝʥʥʷ ʨʝʛʽʦʥʘʣʴʥʦʾ ʷʢʦʩʪʽ 

ʤʽʩʴʢʦʛʦ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʟʚʘʞʝʥʠʤ ʫʩʝʨʝʜʥʝʥʠʤ ʟʥʘʯʝʥʥʷ 

ɯɿɸ ʟʘ ʤʽʩʪʘʤʠ, ʚ ʷʢʠʭ ʧʨʦʚʦʜʷʪʴ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʦʮʽʥʶʚʘʥʠʭ 

ʨʝʛʽʦʥʽʚ 

 , (1.1) 

 , ,  

ʜʝ  ð ʟʥʘʯʝʥʥʷ ʽʥʜʠʢʘʪʦʨʫ çɸʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷè;  ð ʥʦʨʤʘʣʽʟʦʚʘʥʝ 

ʟʥʘʯʝʥʥʷ ʫʩʝʨʝʜʥʝʥʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ɯɿɸ;  ð ʟʥʘʯʝʥʥʷ ʫʩʝʨʝʜʥʝʥʦʛʦ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ɯɿɸ, ʫʤ. ʦʜ.;  ð ɯɿɸ ʜʣʷ i-ʛʦ ʤʽʩʪʘ ʨʝʛʽʦʥʫ, ʚ ʷʢʦʤʫ ʧʨʦʚʦʜʷʪʴʩʷ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ [8], ʫʤ. ʦʜ.; n ð ʢʽʣʴʢʽʩʪʴ ʤʽʩʪ ʨʝʛʽʦʥʫ, ʚ ʷʢʠʭ ʧʨʦʚʦʜʷʪʴʩʷ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʦʜ.;  ð ʥʘʩʝʣʝʥʥʷ i-ʛʦ ʤʽʩʪʘ ʜʣʷ ʟʚʽʪʥʦʛʦ ʨʦʢʫ, ʦʩʽʙ. 
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ɯʥʜʠʢʘʪʦʨ çʇʠʪʥʘ ʚʦʜʘè ʨʦʟʨʘʭʦʚʘʥʦ ʥʘ ʦʩʥʦʚʽ ʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ ʷʢʦʩʪʽ 

ʧʠʪʥʦʾ ʚʦʜʠ. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʽʥʜʝʢʩ ʻ ʯʘʩʪʢʦʶ ʥʘʩʝʣʝʥʥʷ ʨʝʛʽʦʥʫ, ʷʢʝ ʤʘʻ 

ʜʦʩʪʫʧ ʜʦ ʷʢʽʩʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ, ʪʦʙʪʦ ʪʘʢʦʾ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʘʥʽʪʘʨʥʠʤ ʥʦʨʤʘʤ ʟʘ 

ʭʽʤʽʯʥʠʤʠ ʽ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. ɺʠʟʥʘʯʝʥʥʷ ʟʥʘʯʝʥʥʷ ʽʥʜʠʢʘʪʦʨʫ 

ʧʨʦʚʝʜʝʥʦ ʥʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʙ ʚʦʜʠ ʟ ʨʦʟʧʦʜʽʣʴʥʠʭ ʤʝʨʝʞ 

ʩʠʩʪʝʤ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʽ ʜʞʝʨʝʣ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ 

ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ [9]. ɺʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʥʘʙʦʨʠ ʜʘʥʠʭ ʚʠʤʘʛʘʶʪʴ 

ʚʚʝʜʝʥʥʷ ʢʦʨʠʛʫʚʘʣʴʥʠʭ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʽʜ ʯʘʩ ʫʩʝʨʝʜʥʝʥʥʷ, ʷʢʠʤʠ ʻ 

ʯʘʩʪʢʘ ʤʽʩʴʢʦʛʦ ʽ ʩʽʣʴʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʨʝʛʽʦʥʫ, ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʩʽʣʴʩʴʢʦʛʦ 

ʥʘʩʝʣʝʥʥʷ, ʷʢʝ ʢʦʨʠʩʪʫʻʪʴʩʷ ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʤ ʧʠʪʥʠʤ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷʤ. ʊʘʢʦʞ 

ʥʝʦʙʭʽʜʥʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʪʝ, ʱʦ ʣʘʙʦʨʘʪʦʨʽʾ ʩʘʥʝʧʽʜʩʪʘʥʮʽʡ ʚʽʜʙʠʨʘʶʪʴ ʜʣʷ 

ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʽ ʪʘ ʩʘʥʽʪʘʨʥʦ-ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʨʽʟʥʫ 

ʢʽʣʴʢʽʩʪʴ ʧʨʦʙ ʧʠʪʥʦʾ ʚʦʜʠ (ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʢʽʣʴʢʦʭ ʨʦʢʽʚ ʾʭ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʚ ʩʝʨʝʜʥʴʦʤʫ ʩʪʘʥʦʚʠʣʦ ʙʣʠʟʴʢʦ ʜʚʘ ʜʦ ʪʨʴʦʭ). ʆʪʞʝ, ʟʥʘʯʝʥʥʷ ʽʥʜʠʢʘʪʦʨʫ 

ʨʦʟʨʘʭʦʚʘʥʦ ʷʢ  

 ,  

   

  (1.2) 

 ,  

ʜʝ  ð ʟʥʘʯʝʥʥʷ ʽʥʜʠʢʘʪʦʨʫ çʇʠʪʥʘ ʚʦʜʘè;  ð ʥʦʨʤʘʣʽʟʦʚʘʥʝ ʟʥʘʯʝʥʥʷ 

ʽʥʜʝʢʩʫ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ;  ð ʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ, %; 

 ð ʢʽʣʴʢʽʩʪʴ ʥʘʩʝʣʝʥʥʷ, ʪʠʩ. [10];  ð ʢʽʣʴʢʽʩʪʴ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʪʠʩ. 

[10];  ð ʢʽʣʴʢʽʩʪʴ ʩʽʣʴʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʪʠʩ. [10];  ð ʧʠʪʦʤʘ ʚʘʛʘ 

ʜʦʩʣʽʜʞʝʥʠʭ ʧʨʦʙ ʚʦʜʠ ʟ ʨʦʟʧʦʜʽʣʴʥʠʭ ʤʝʨʝʞ ʩʠʩʪʝʤ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʧʠʪʥʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʷʢʽ ʥʝ ʚʽʜʧʦʚʽʜʘʣʠ ʩʘʥʽʪʘʨʥʠʤ ʥʦʨʤʘʤ ʟʘ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ [9], %;  ð ʧʠʪʦʤʘ ʚʘʛʘ ʜʦʩʣʽʜʞʝʥʠʭ ʧʨʦʙ ʚʦʜʠ ʟ 

ʨʦʟʧʦʜʽʣʴʥʠʭ ʤʝʨʝʞ ʩʠʩʪʝʤ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʷʢʽ ʥʝ 
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ʚʽʜʧʦʚʽʜʘʣʠ ʩʘʥʽʪʘʨʥʠʤ ʥʦʨʤʘʤ ʟʘ ʩʘʥʽʪʘʨʥʦ-ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

[9], %;  ð ʧʠʪʦʤʘ ʚʘʛʘ ʜʦʩʣʽʜʞʝʥʠʭ ʧʨʦʙ ʚʦʜʠ ʟ ʜʞʝʨʝʣ 

ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʷʢʽ ʥʝ ʚʽʜʧʦʚʽʜʘʣʠ ʩʘʥʽʪʘʨʥʠʤ 

ʥʦʨʤʘʤ ʟʘ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ [9], %;  ð ʧʠʪʦʤʘ ʚʘʛʘ 

ʜʦʩʣʽʜʞʝʥʠʭ ʧʨʦʙ ʚʦʜʠ ʟ ʜʞʝʨʝʣ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, 

ʷʢʽ ʥʝ ʚʽʜʧʦʚʽʜʘʣʠ ʩʘʥʽʪʘʨʥʠʤ ʥʦʨʤʘʤ ʟʘ ʩʘʥʽʪʘʨʥʦ-ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ [9], %. 

ɯʥʜʠʢʘʪʦʨ çɹʽʦʨʝʩʫʨʩʠè ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʝʨʝʜʥʽʤ ʟʥʘʯʝʥʥʷʤ ʯʘʩʪʢʠ 

ʣʽʩʦʚʢʨʠʪʠʭ ʧʣʦʱ ʫ ʪʝʨʠʪʦʨʽʾ ʨʝʛʽʦʥʫ ʽ ʯʘʩʪʢʠ ʪʝʨʠʪʦʨʽʾ ʨʝʛʽʦʥʫ, ʚʽʜʚʝʜʝʥʦʾ ʧʽʜ 

ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʠʡ ʬʦʥʜ 

 , (1.3) 

 , ,  

ʜʝ  ð ʟʥʘʯʝʥʥʷ ʽʥʜʠʢʘʪʦʨʫ çɹʽʦʨʝʩʫʨʩʠè;  ð ʥʦʨʤʘʣʽʟʦʚʘʥʝ ʟʥʘʯʝʥʥʷ 

ʧʘʨʘʤʝʪʨʫ çʃʽʩʦʚʠʡ ʬʦʥʜè;  ð ʥʦʨʤʘʣʽʟʦʚʘʥʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ 

çɿʘʧʦʚʽʜʥʠʡ ʬʦʥʜè;  ð ʣʽʩʦʚʠʡ ʬʦʥʜ ʨʝʛʽʦʥʫ, %;  ð ʟʘʧʦʚʽʜʥʠʡ ʬʦʥʜ 

ʨʝʛʽʦʥʫ, %;  ð ʧʣʦʱʘ ʨʝʛʽʦʥʫ [11], ʪʠʩ. ʢʤ
2
;  ð ʣʽʩʠ ʪʘ ʽʥʰʽ ʣʽʩʦʚʢʨʠʪʽ 

ʧʣʦʱʽ [12], ʪʠʩ. ʛʘ;  ð ʬʘʢʪʠʯʥʘ ʧʣʦʱʘ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ [12], ʛʘ. 

ɯʥʜʠʢʘʪʦʨ çɿʝʤʝʣʴʥʽ ʨʝʩʫʨʩʠè ʻ ʩʝʨʝʜʥʽʤ ʧʘʨʘʤʝʪʨʽʚ ʨʦʟʦʨʘʥʦʩʪʽ ʪʘ 

ʧʦʰʠʨʝʥʦʩʪʽ ʟʩʫʚʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʨʝʛʽʦʥʫ  

 , (1.4) 

 , ,  

ʜʝ  ð ʟʥʘʯʝʥʥʷ ʽʥʜʠʢʘʪʦʨʫ çɿʝʤʝʣʴʥʽ ʨʝʩʫʨʩʠè;  ð ʥʦʨʤʘʣʽʟʦʚʘʥʝ 

ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ çʈʦʟʦʨʘʥʽʩʪʴè;  ð ʥʦʨʤʘʣʽʟʦʚʘʥʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ 

çʇʦʰʠʨʝʥʽʩʪʴ ʟʩʫʚʽʚè;  ð ʨʦʟʦʨʘʥʽʩʪʴ ʪʝʨʠʪʦʨʽʾ, %;  ð ʧʦʰʠʨʝʥʽʩʪʴ 

ʟʩʫʚʽʚ, %;  ð ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʟʝʤʝʣʴ (ʩʫʭʦʜʦʣʫ) [11], ʪʠʩ. ʛʘ;  ð ʨʽʣʣʷ 

[13], ʪʠʩ. ʛʘ;  ð ʧʣʦʱʘ ʟʩʫʚʽʚ [12, 14], ʢʤ
2
. 
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ɯʥʜʠʢʘʪʦʨ çɺʽʜʭʦʜʠè ʧʨʝʜʩʪʘʚʣʷʻ ʱʽʣʴʥʽʩʪʴ ʚʽʜʭʦʜʽʚ I-IV ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ, 

ʥʘʢʦʧʠʯʝʥʠʭ ʥʘ ʪʝʨʠʪʦʨʽʾ ʨʝʛʽʦʥʫ  

 , (1.5) 

 ,  

ʜʝ  ð ʟʥʘʯʝʥʥʷ ʽʥʜʠʢʘʪʦʨʫ çɺʽʜʭʦʜʠè;  ð ʥʦʨʤʘʣʽʟʦʚʘʥʝ ʟʥʘʯʝʥʥʷ 

ʧʘʨʘʤʝʪʨʫ çʑʽʣʴʥʽʩʪʴ ʥʘʷʚʥʠʭ ʚʽʜʭʦʜʽʚ ʫ ʤʽʩʮʷʭ ʚʠʜʘʣʝʥʥʷ ʪʘ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʧʽʜʧʨʠʻʤʩʪʚè;  ð ʥʘʷʚʥʽʩʪʴ ʚʽʜʭʦʜʽʚ ʫ ʤʽʩʮʷʭ ʚʠʜʘʣʝʥʥʷ ʪʘ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʧʽʜʧʨʠʻʤʩʪʚ, ʪ/ʢʤ
2
;  ð ʥʘʷʚʥʽʩʪʴ ʚʽʜʭʦʜʽʚ I-IV ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ ʫ ʤʽʩʮʷʭ 

ʚʠʜʘʣʝʥʥʷ ʪʘ ʥʘ ʪʝʨʠʪʦʨʽʾ ʧʽʜʧʨʠʻʤʩʪʚ [11], ʪʠʩ. ʪ. 

ɿʥʘʯʝʥʥʷ ʢʘʪʝʛʦʨʽʾ ʧʦʣʽʪʠʢʠ çʉʪʘʥ ʜʦʚʢʽʣʣʷè ʻ ʨʽʚʥʦʟʚʘʞʝʥʠʤ ʩʝʨʝʜʥʽʤ 

ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʽ ʧʠʪʥʦʾ ʚʦʜʠ, ʩʪʘʥʫ ʟʝʤʝʣʴʥʦʛʦ, ʣʽʩʦʚʦʛʦ ʽ 

ʧʨʠʨʦʜʥʦ-ʟʘʭʠʩʥʦʛʦ ʬʦʥʜʽʚ ʪʘ ʥʘʢʦʧʠʯʝʥʥʷ ʚʽʜʭʦʜʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʨʝʛʽʦʥʽʚ: 

 . (1.6) 

ɿʥʘʯʝʥʥʷ ʢʘʪʝʛʦʨʽʾ ʧʦʣʽʪʠʢʠ çɽʢʦʣʦʛʽʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʥʝʙʝʟʧʝʢʠè 

ʚʠʟʥʘʯʝʥʦ ʥʘ ʦʩʥʦʚʽ ʧʦʢʘʟʥʠʢʽʚ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʪʠʩʢʫ ʥʘ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ, 

ʚʦʜʥʽ ʦʙôʻʢʪʠ ʽ ʩʫʭʦʜʽʣ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʟʘʙʨʫʜʥʝʥʦʩʪʽ ʪʝʨʠʪʦʨʽʾ 

ʨʝʛʽʦʥʽʚ ʨʘʜʽʦʥʫʢʣʽʜʘʤʠ ʪʘ ʭʽʤʽʯʥʦʾ ʙʝʟʧʝʢʠ ʥʘʩʝʣʝʥʥʷ.  

ɯʥʜʠʢʘʪʦʨ çɺʠʢʠʜʠ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷè ʻ 

ʨʽʚʥʦʟʚʘʞʝʥʠʤ ʩʝʨʝʜʥʽʤ ʚʠʢʠʜʽʚ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʫ ʚʽʜ 

ʩʪʘʮʽʦʥʘʨʥʠʭ ʽ ʧʝʨʝʩʫʚʥʠʭ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʥʷ  

 , (1.7) 

 , ,  

ʜʝ  ð ʟʥʘʯʝʥʥʷ ʽʥʜʠʢʘʪʦʨʫ çɺʠʢʠʜʠ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʚ 

ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷè;  ð ʥʦʨʤʘʣʽʟʦʚʘʥʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ çɺʠʢʠʜʠ 

ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʚʽʜ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ 

ʟʘʙʨʫʜʥʝʥʥʷ ʫ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʦʜʥʫ ʦʩʦʙʫè;  ð ʥʦʨʤʘʣʽʟʦʚʘʥʝ ʟʥʘʯʝʥʥʷ 
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ʧʘʨʘʤʝʪʨʫ çɺʠʢʠʜʠ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʚʽʜ 

ʧʝʨʝʩʫʚʥʠʭ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ ʫ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʦʜʥʫ ʦʩʦʙʫè;  ð ʚʠʢʠʜʠ 

ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʚʽʜ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ 

ʟʘʙʨʫʜʥʝʥʥʷ, ʢʛ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʥʷ;  ð ʚʠʢʠʜʠ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʚ 

ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʚʽʜ ʧʝʨʝʩʫʚʥʠʭ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ, ʢʛ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʥʷ; 

 ð ʚʠʢʠʜʠ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʚʽʜ 

ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ [15], ʪʠʩ. ʪ;  ð ʚʠʢʠʜʠ 

ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʚʽʜ ʧʝʨʝʩʫʚʥʠʭ ʜʞʝʨʝʣ 

ʟʘʙʨʫʜʥʝʥʥʷ [16], ʪʠʩ. ʪ. 

ɯʥʜʠʢʘʪʦʨ çɺʦʜʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷè ʚʨʘʭʦʚʫʻ ʟʘʙʠʨʘʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ, 

ʚʽʜʢʦʨʠʛʦʚʘʥʝ ʱʦʜʦ ʚʦʜʦʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʨʝʛʽʦʥʽʚ, ʽ ʩʢʠʜʘʥʥʷ ʟʚʦʨʦʪʥʠʭ ʚʦʜ 

 , (1.8) 

 , ,  

ʜʝ  ð ʟʥʘʯʝʥʥʷ ʽʥʜʠʢʘʪʦʨʫ çɺʦʜʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷè;  ð ʥʦʨʤʘʣʽʟʦʚʘʥʝ 

ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ çɯʥʪʝʥʩʠʚʥʽʩʪʴ ʟʘʙʠʨʘʥʥʷ ʚʦʜʠ ʟ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʥʠʭ 

ʦʙ'ʻʢʪʽʚè;  ð ʥʦʨʤʘʣʽʟʦʚʘʥʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ çʇʠʪʦʤʝ ʩʢʠʜʘʥʥʷ 

ʟʚʦʨʦʪʥʠʭ ʚʦʜ ʫ ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʥʽ ʦʙ'ʻʢʪʠè;  ð ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʘʙʠʨʘʥʥʷ 

ʚʦʜʠ ʟ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʥʠʭ ʦʙ'ʻʢʪʽʚ, %;  ð ʧʠʪʦʤʝ ʩʢʠʜʘʥʥʷ ʟʚʦʨʦʪʥʠʭ ʚʦʜ 

ʫ ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʥʽ ʦʙ'ʻʢʪʠ, ʪʠʩ. ʤ
3
 / ʢʤ

2
;  ð ʟʘʙʠʨʘʥʥʷ ʧʦʚʝʨʭʥʝʚʦʾ ʚʦʜʠ

1
 ʟ 

ʧʨʠʨʦʜʥʠʭ ʜʞʝʨʝʣ [11, 12], ʤʣʥ ʤ
3
;  ð ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʩʫʤʘʨʥʠʤ ʨʽʯʢʦʚʠʤ 

ʩʪʦʢʦʤ ʫ ʩʝʨʝʜʥʽʡ ʟʘ ʚʦʜʥʽʩʪʶ ʨʽʢ [14], ʪʠʩ. ʤ
3
 / ʢʤ

2
;  ð ʩʢʠʜʘʥʥʷ 

ʟʚʦʨʦʪʥʠʭ ʚʦʜ ʫ ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʥʽ ʦʙ'ʻʢʪʠ [11, 12, 17], ʤʣʥ ʤ
3
. 

ɼʝʛʨʘʜʫʚʘʥʥʷ ˇʨʫʥʪʽʚ ʋʢʨʘʾʥʠ ʩʧʨʠʯʠʥʝʥʦ ʥʘʜʤʽʨʥʦʶ ʨʦʟʦʨʘʥʽʩʪʶ, 

ʜʝʬʽʮʠʪʥʠʤ ʙʘʣʘʥʩʦʤ ʛʫʤʫʩʫ ʽ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʥʝʜʦʩʪʘʪʥʽʤ ʚʥʝʩʝʥʥʷʤ 

ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʭʽʤʽʯʥʠʭ ʤʝʣʽʦʨʘʥʪʽʚ, ʟʘʙʨʫʜʥʝʥʥʷʤ 

                                           
1
 ʟʘ ʚʠʥʷʪʢʦʤ ʤʦʨʩʴʢʦʾ 
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ˇʨʫʥʪʽʚ. ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʧʨʠʯʠʥ ʜʝʛʫʤʽʬʽʢʫʚʘʥʥʷ 

ˇʨʫʥʪʽʚ ʻ ʟʤʝʥʰʝʥʥʷ ʚʥʝʩʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ [14]. ʊʦʤʫ ʷʢʽʩʪʴ 

ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʦʮʽʥʝʥʦ, ʟʦʢʨʝʤʘ, ʟ ʦʛʣʷʜʫ ʥʘ ʧʠʪʦʤʝ 

ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʪʘ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ  

 , (1.9) 

 , , ,  

ʜʝ  ð ʟʥʘʯʝʥʥʷ ʽʥʜʠʢʘʪʦʨʫ çɿʝʤʣʝʢʦʨʠʩʪʫʚʘʣʴʥʠʮʴʢʝ ʥʘʚʘʥʪʘʞʝʥʥʷè;  

ð ʥʦʨʤʘʣʽʟʦʚʘʥʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ çɺʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚè;  ð 

ʥʦʨʤʘʣʽʟʦʚʘʥʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ çɺʥʝʩʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚè;  ð 

ʥʦʨʤʘʣʽʟʦʚʘʥʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ çʋʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚè;  ð ʚʥʝʩʝʥʥʷ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʢʛ ʥʘ 1 ʛʘ ʧʦʩʽʚʥʦʾ ʧʣʦʱʽ;  ð ʚʥʝʩʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ 

ʜʦʙʨʠʚ, ʪ ʥʘ 1 ʛʘ ʧʦʩʽʚʥʦʾ ʧʣʦʱʽ;  ð ʫʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ ʫ ʨʦʟʨʘʭʫʥʢʫ ʥʘ 

ʢʚʘʜʨʘʪʥʠʡ ʢʽʣʦʤʝʪʨ ʪʝʨʠʪʦʨʽʾ, ʪ/ʢʤ
2
;  ð ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʧʽʜ 

ʫʨʦʞʘʡ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʫ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ 100% 

ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ [12], ʢʛ ʥʘ 1 ʛʘ ʧʦʩʽʚʥʦʾ ʧʣʦʱʽ;  ð ʚʥʝʩʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ 

ʜʦʙʨʠʚ ʧʽʜ ʫʨʦʞʘʡ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ [12], ʪ ʥʘ 1 ʛʘ 

ʧʦʩʽʚʥʦʾ ʧʣʦʱʽ;  ð ʫʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ I-IV ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ ʥʘ ʢʚʘʜʨʘʪʥʠʡ 

ʢʽʣʦʤʝʪʨ ʪʝʨʠʪʦʨʽʾ [12], ʪ/ʢʤ
2
. 

ɯʥʜʠʢʘʪʦʨ çʈʘʜʽʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʪʝʨʠʪʦʨʽʾè ʻ ʨʽʚʥʦʟʚʘʞʝʥʠʤ ʩʝʨʝʜʥʽʤ 

ʥʦʨʤʘʣʽʟʦʚʘʥʠʭ ʟʥʘʯʝʥʴ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟʘʙʨʫʜʥʝʥʥʷ ʪʝʨʠʪʦʨʽʾ 

ʨʝʛʽʦʥʽʚ ʮʝʟʽʻʤ-137, ʩʪʨʦʥʮʽʻʤ-90 ʪʘ ʽʟʦʪʦʧʘʤʠ ʧʣʫʪʦʥʽʶ: 

 , (1.10) 

 ,  

 ,  

 ,  
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ʜʝ  ð ʟʥʘʯʝʥʥʷ ʽʥʜʠʢʘʪʦʨʫ çʈʘʜʽʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʪʝʨʠʪʦʨʽʾè; , ,  ð 

ʥʦʨʤʘʣʽʟʦʚʘʥʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ çɿʘʙʨʫʜʥʝʥʽʩʪʴ ʪʝʨʠʪʦʨʽʾ ʮʝʟʽʻʤ-137è, 

çɿʘʙʨʫʜʥʝʥʽʩʪʴ ʪʝʨʠʪʦʨʽʾ ʩʪʨʦʥʮʽʻʤ-90è ʽ çɿʘʙʨʫʜʥʝʥʽʩʪʴ ʪʝʨʠʪʦʨʽʾ ʽʟʦʪʦʧʘʤʠ 

ʧʣʫʪʦʥʽʶè, ʚʽʜʧʦʚʽʜʥʦ; 
 
 ð ʟʘʙʨʫʜʥʝʥʽʩʪʴ ʪʝʨʠʪʦʨʽʾ ʮʝʟʽʻʤ-137, ʫʤ. ʦʜ.; 

 
 ð ʧʣʦʱʘ ʪʝʨʠʪʦʨʽʾ ʽʟ ʱʽʣʴʥʽʩʪʶ ʟʘʙʨʫʜʥʝʥʥʷ 

137
Cs ʤʝʥʰʝ 2 ʢɹʢ/ʤ

2
 [18], 

ʪʠʩ. ʢʤ
2
; 

 
 ï ʧʣʦʱʘ ʪʝʨʠʪʦʨʽʾ ʽʟ ʱʽʣʴʥʽʩʪʶ ʟʘʙʨʫʜʥʝʥʥʷ 

137
Cs ʚʽʜ 2 ʢɹʢ/ʤ

2
 ʜʦ 

10 ʢɹʢ/ʤ
2
 [18], ʪʠʩ. ʢʤ

2
; 

 
 ï ʧʣʦʱʘ ʪʝʨʠʪʦʨʽʾ ʽʟ ʱʽʣʴʥʽʩʪʶ ʟʘʙʨʫʜʥʝʥʥʷ 

137
Cs 

ʚʽʜ 10 ʢɹʢ/ʤ
2
 ʜʦ 40 ʢɹʢ/ʤ

2
 [18], ʪʠʩ. ʢʤ

2
; 

 
 ï ʧʣʦʱʘ ʪʝʨʠʪʦʨʽʾ ʽʟ ʱʽʣʴʥʽʩʪʶ 

ʟʘʙʨʫʜʥʝʥʥʷ 
137
Cs ʚʽʜ 40 ʢɹʢ/ʤ

2
 ʜʦ 185 ʢɹʢ/ʤ

2
 [18], ʪʠʩ. ʢʤ

2
; 

 
 ï ʧʣʦʱʘ 

ʪʝʨʠʪʦʨʽʾ ʽʟ ʱʽʣʴʥʽʩʪʶ ʟʘʙʨʫʜʥʝʥʥʷ 
137
Cs ʚʽʜ 185 ʢɹʢ/ʤ

2
 ʜʦ 555 ʢɹʢ/ʤ

2
 [18], ʪʠʩ. 

ʢʤ
2
; 

 
 ï ʧʣʦʱʘ ʪʝʨʠʪʦʨʽʾ ʽʟ ʱʽʣʴʥʽʩʪʶ ʟʘʙʨʫʜʥʝʥʥʷ 

137
Cs ʙʽʣʴʰʝ 555 ʢɹʢ/ʤ

2
 

[18], ʪʠʩ. ʢʤ
2
; 

 
 ï ʟʘʙʨʫʜʥʝʥʽʩʪʴ ʪʝʨʠʪʦʨʽʾ ʩʪʨʦʥʮʽʻʤ-90, ʫʤ. ʦʜ.; 

 
 ï 

ʧʣʦʱʘ ʪʝʨʠʪʦʨʽʾ ʽʟ ʱʽʣʴʥʽʩʪʶ ʟʘʙʨʫʜʥʝʥʥʷ 
90
Sr ʤʝʥʰʝ 2 ʢɹʢ/ʤ

2
 [18], ʪʠʩ. ʢʤ

2
; 

 
 ï ʧʣʦʱʘ ʪʝʨʠʪʦʨʽʾ ʽʟ ʱʽʣʴʥʽʩʪʶ ʟʘʙʨʫʜʥʝʥʥʷ 

90
Sr ʚʽʜ 2 ʢɹʢ/ʤ

2
 ʜʦ 4 ʢɹʢ/ʤ

2
 

[18], ʪʠʩ. ʢʤ
2
; 

 
 ï ʧʣʦʘɦ ʪʝʨʠʪʦʨʽʾ ʽʟ ʱʽʣʴʥʽʩʪʶ ʟʘʙʨʫʜʥʝʥʥʷ 

90
Sr ʚʽʜ 

4 ʢɹʢ/ʤ
2
 ʜʦ 10 ʢɹʢ/ʤ

2
 [18], ʪʠʩ. ʢʤ

2
; 

 
 ï ʧʣʦʱʘ ʪʝʨʠʪʦʨʽʾ ʽʟ ʱʽʣʴʥʽʩʪʶ 

ʟʘʙʨʫʜʥʝʥʥʷ 
90
Sr ʙʽʣʴʰʝ 10 ʢɹʢ/ʤ

2
 [18], ʪʠʩ. ʢʤ

2
; 

 
 ï ʟʘʙʨʫʜʥʝʥʽʩʪʴ ʪʝʨʠʪʦʨʽʾ 

ʽʟʦʪʦʧʘʤʠ ʧʣʫʪʦʥʽʶ, ʫʤ. ʦʜ.; 
 
 ï ʧʣʦʱʘ ʪʝʨʠʪʦʨʽʾ ʽʟ ʱʽʣʴʥʽʩʪʶ ʟʘʙʨʫʜʥʝʥʥʷ 

238+239+240
Pu ʤʝʥʰʝ 0,04 ʢɹʢ/ʤ

2
 [19], ʪʠʩ. ʢʤ

2
; 

 
 ï ʧʣʦʱʘ ʪʝʨʠʪʦʨʽʾ ʽʟ 

ʱʽʣʴʥʽʩʪʶ ʟʘʙʨʫʜʥʝʥʥʷ 
238+239+240

Pu ʚʽʜ 0,04 ʢɹʢ/ʤ
2
 ʜʦ 0,2 ʢɹʢ/ʤ

2
 [18], ʪʠʩ. ʢʤ

2
; 

 
 ï ʧʣʦʱʘ ʪʝʨʠʪʦʨʽʾ ʽʟ ʱʽʣʴʥʽʩʪʶ ʟʘʙʨʫʜʥʝʥʥʷ 

238+239+240
Pu ʚʽʜ 0,2 ʢɹʢ/ʤ

2
 ʜʦ 

0,4 ʢɹʢ/ʤ
2
 [18], ʪʠʩ. ʢʤ

2
; 

 
 ï ʧʣʦʱʘ ʪʝʨʠʪʦʨʽʾ ʽʟ ʱʽʣʴʥʽʩʪʶ ʟʘʙʨʫʜʥʝʥʥʷ 

238+239+240
Pu ʚʽʜ 0,4 ʢɹʢ/ʤ

2
 ʜʦ 4 ʢɹʢ/ʤ

2
 [18], ʪʠʩ. ʢʤ

2
; 

 
 ï ʧʣʦʱʘ ʪʝʨʠʪʦʨʽʾ ʽʟ 

ʱʽʣʴʥʽʩʪʶ ʟʘʙʨʫʜʥʝʥʥʷ 
238+239+240

Pu ʙʽʣʴʰʝ 4 ʢɹʢ/ʤ
2
 [18], ʪʠʩ. ʢʤ

2
.  

ʇʦʥʘʜ ʯʚʝʨʪʴ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ ʤʝʰʢʘʻ ʫ ʟʦʥʘʭ ʤʦʞʣʠʚʦʛʦ ʭʽʤʽʯʥʦʛʦ 

ʟʘʨʘʞʝʥʥʷ [14]. ɺʽʜʧʦʚʽʜʥʠʡ ʧʦʢʘʟʥʠʢ ʚʚʝʜʝʥʦ ʚ ʦʮʽʥʶʚʘʥʥʷ ʷʢ ʩʢʣʘʜʦʚʫ 
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ʽʥʜʠʢʘʪʦʨʘ çʍʽʤʽʯʥʘ ʥʝʙʝʟʧʝʢʘè ʧʦʨʫʯ ʟ ʦʙʩʷʛʘʤʠ ʫʪʚʦʨʶʚʘʥʠʭ ʪʦʢʩʠʯʥʠʭ 

ʚʽʜʭʦʜʽʚ 

 , (1.11) 

 , ,  

ʜʝ  ð ʟʥʘʯʝʥʥʷ ʽʥʜʠʢʘʪʦʨʫ çʍʽʤʽʯʥʘ ʥʝʙʝʟʧʝʢʘè; ,  ð ʥʦʨʤʘʣʽʟʦʚʘʥʽ 

ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ çʅʘʩʝʣʝʥʥʷ ʫ ʟʦʥʽ ʤʦʞʣʠʚʦʛʦ ʭʽʤʽʯʥʦʛʦ ʟʘʨʘʞʝʥʥʷè, 

çʋʪʚʦʨʝʥʥʷ ʪʦʢʩʠʯʥʠʭ ʚʽʜʭʦʜʽʚè, ʚʽʜʧʦʚʽʜʥʦ;  ð ʯʘʩʪʢʘ ʥʘʩʝʣʝʥʥʷ ʫ ʟʦʥʽ 

ʤʦʞʣʠʚʦʛʦ ʭʽʤʽʯʥʦʛʦ ʟʘʨʘʞʝʥʥʷ, %;  ð ʫʪʚʦʨʝʥʥʷ ʪʦʢʩʠʯʥʠʭ
2
 ʚʽʜʭʦʜʽʚ, ʢʛ 

ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʥʷ;  ð ʢʽʣʴʢʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʫ ʟʦʥʽ ʤʦʞʣʠʚʦʛʦ ʭʽʤʽʯʥʦʛʦ 

ʟʘʨʘʞʝʥʥʷ [14], ʪʠʩ. ʯʦʣ.;  ð ʫʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ ɯ-III ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ ʫ 

ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʦʜʥʫ ʦʩʦʙʫ [11], ʢʛ. 

ɿʥʘʯʝʥʥʷ ʢʘʪʝʛʦʨʽʾ ʧʦʣʽʪʠʢʠ çɽʢʦʣʦʛʽʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʥʝʙʝʟʧʝʢʠè ʻ 

ʨʽʚʥʦʟʚʘʞʝʥʠʤ ʩʝʨʝʜʥʽʤ ʧʦʢʘʟʥʠʢʽʚ ʚʠʢʠʜʽʚ ʫ ʧʦʚʽʪʨʷ, ʩʢʠʜʘʥʴ ʫ ʚʦʜʥʽ ʦʙôʻʢʪʠ, 

ʩʪʘʥʫ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ, ʨʘʜʽʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʟʝʤʝʣʴ ʪʘ ʭʽʤʽʯʥʦʾ ʙʝʟʧʝʢʠ: 

 . (1.12) 

ʈʝʛʽʦʥʘʣʴʥʝ ʝʢʦʣʦʛʽʯʥʝ ʢʝʨʫʚʘʥʥʷ ʦʮʽʥʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʢʘʟʥʠʢʽʚ 

ʢʝʨʫʚʘʥʥʷ ʧʨʦʤʠʩʣʦʚʠʤʠ ʚʠʢʠʜʘʤʠ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ, ʧʨʦʤʠʩʣʦʚʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʥʥʷ ʚʦʜʥʠʤʠ ʨʝʛʽʦʥʘʣʴʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʧʝʨʝʨʦʙʣʝʥʥʷ 

ʚʽʜʭʦʜʽʚ, ʚʽʜʪʚʦʨʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʣʽʩʦʚʦʛʦ ʽ ʪʚʘʨʠʥʥʦʛʦ ʬʦʥʜʽʚ ʪʘ ʚʥʝʩʢʫ ʚ 

ʟʤʽʥʶʚʘʥʥʷ ʢʣʽʤʘʪʫ.  

ɯʥʜʠʢʘʪʦʨ çɿʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʨʝʛʽʦʥʫè ʧʦʙʫʜʦʚʘʥʦ ʷʢ 

ʧʠʪʦʤʠʡ ʧʦʢʘʟʥʠʢ ʚʠʢʠʜʽʚ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʨʝʛʽʦʥʫ 

 , , (1.13) 

ʜʝ  ð ʟʥʘʯʝʥʥʷ ʽʥʜʠʢʘʪʦʨʫ çɿʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʨʝʛʽʦʥʫè; 

 ð ʥʦʨʤʘʣʽʟʦʚʘʥʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ çɺʠʢʠʜʘʥʥʷ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ 

                                           
2
 ʥʘʜʟʚʠʯʘʡʥʦ ʥʝʙʝʟʧʝʯʥʠʭ, ʚʠʩʦʢʦ ʥʝʙʝʟʧʝʯʥʠʭ  ̔ʧʦʤʽʨʥʦ ʥʝʙʝʟʧʝʯʥʠʭ 
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ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʩʫʙôʻʢʪʘʤʠ ʧʽʜʧʨʠʻʤʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ 

ʟʜʽʡʩʥʶʶʪʴ ʚʠʢʠʜʠ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷè;  ð 

ʚʠʢʠʜʠ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʩʫʙôʻʢʪʘʤʠ 

ʧʽʜʧʨʠʻʤʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʟʜʽʡʩʥʶʶʪʴ ʚʠʢʠʜʠ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʚ 

ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ, ʪ ʥʘ ʩʫʙôʻʢʪ;  ð ʢʽʣʴʢʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʽ 

ʟʜʽʡʩʥʶʚʘʣʠ ʚʠʢʠʜʠ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʚʽʜ 

ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ [11], ʦʜ. 

ɯʥʜʠʢʘʪʦʨ çɺʦʜʦʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʤʠʩʣʦʚʦʩʪʽè ʦʭʦʧʣʶʻ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʚʽʞʦʾ ʚʦʜʠ ʪʘ ʝʢʦʥʦʤʽʾ ʾʾ ʟʘʙʠʨʘʥʥʷ, ʘ ʪʘʢʦʞ ʧʠʪʦʤʽ ʦʙʩʷʛʠ 

ʩʢʠʜʘʥʥʷ ʟʘʙʨʫʜʥʝʥʠʭ ʩʪʽʯʥʠʭ ʚʦʜ 

 , (1.14) 

 , , ,  

ʜʝ  ð ʟʥʘʯʝʥʥʷ ʽʥʜʠʢʘʪʦʨʫ çɺʦʜʦʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʤʠʩʣʦʚʦʩʪʽè;  ð 

ʥʦʨʤʘʣʽʟʦʚʘʥʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ çɺʠʢʦʨʠʩʪʘʥʥʷ ʩʚʽʞʦʾ ʚʦʜʠ ʥʘ ʚʠʨʦʙʥʠʯʽ 

ʧʦʪʨʝʙʠè;  ð ʥʦʨʤʘʣʽʟʦʚʘʥʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ çʇʠʪʦʤʝ ʩʢʠʜʘʥʥʷ 

ʟʘʙʨʫʜʥʝʥʠʭ ʩʪʽʯʥʠʭ ʚʦʜè;  ð ʥʦʨʤʘʣʽʟʦʚʘʥʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ çɽʢʦʥʦʤʽʷ 

ʟʘʙʠʨʘʥʥʷ ʚʦʜʠè;  ð ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʚʽʞʦʾ ʚʦʜʠ ʥʘ ʚʠʨʦʙʥʠʯʽ ʧʦʪʨʝʙʠ 

(ʫʤʦʚʥʝ ʧʠʪʦʤʝ), ʪʠʩ. ʤ
3
;  ð ʩʢʠʜʘʥʥʷ ʟʘʙʨʫʜʥʝʥʠʭ ʩʪʽʯʥʠʭ ʚʦʜ, ʪʠʩ. ʤ

3
; 

 ð ʝʢʦʥʦʤʽʷ ʟʘʙʠʨʘʥʥʷ ʚʦʜʠ, % ʝʢʦʥʦʤʽʾ ʩʚʽʞʦʾ ʚʦʜʠ ʟʘ ʨʘʭʫʥʦʢ ʦʙʦʨʦʪʥʦʾ; 

 ð ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʚʽʞʦʾ ʚʦʜʠ ʥʘ ʚʠʨʦʙʥʠʯʽ ʧʦʪʨʝʙʠ [11], ʤʣʥ ʤ
3
;  ð 

ʢʽʣʴʢʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʽ ʩʢʠʜʘʣʠ ʟʚʦʨʦʪʥʽ ʚʦʜʠ ʚ ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʥʽ ʦʙ'ʻʢʪʠ [11], 

ʦʜ.;  ð ʩʢʠʜʘʥʥʷ ʟʘʙʨʫʜʥʝʥʠʭ ʟʚʦʨʦʪʥʠʭ ʚʦʜ ʫ ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʥʽ ʦʙ'ʻʢʪʠ 

[11], ʤʣʥ ʤ
3
;  ð ʝʢʦʥʦʤʽʷ ʟʘʙʠʨʘʥʥʷ ʚʦʜʠ ʟʘ ʨʘʭʫʥʦʢ ʦʙʦʨʦʪʥʦʛʦ ʪʘ 

ʧʦʚʪʦʨʥʦ-ʧʦʩʣʽʜʦʚʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ [11], % ʝʢʦʥʦʤʽʾ ʩʚʽʞʦʾ ʚʦʜʠ.  

ɯʥʜʠʢʘʪʦʨ çʂʝʨʫʚʘʥʥʷ ʙʽʦʨʝʩʫʨʩʘʤʠè ̒  ʨʽʚʥʦʟʚʘʞʝʥʠʤ ʩʝʨʝʜʥʽʤ 

ʥʦʨʤʘʣʽʟʦʚʘʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ: 
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 , (1.15) 

 , ,  

ʜʝ  ð ʟʥʘʯʝʥʥʷ ʽʥʜʠʢʘʪʦʨʫ çʂʝʨʫʚʘʥʥʷ ʙʽʦʨʝʩʫʨʩʘʤʠè;  ð 

ʥʦʨʤʘʣʽʟʦʚʘʥʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ çʐʪʫʯʥʝ ʚʽʜʪʚʦʨʝʥʥʷ ʣʽʩʽʚè;  ð 

ʥʦʨʤʘʣʽʟʦʚʘʥʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ çʆʭʦʨʦʥʘ ʪʘ ʚʽʜʪʚʦʨʝʥʥʷ ʜʠʢʠʭ ʪʚʘʨʠʥè; 

 ð ʰʪʫʯʥʝ ʚʽʜʪʚʦʨʝʥʥʷ ʣʽʩʽʚ, ʚʽʜʢʦʨʝʢʪʦʚʘʥʽ ʛʘ/ʪʠʩ. ʢʤ
2
;  ð ʦʭʦʨʦʥʘ 

ʪʘ ʚʽʜʪʚʦʨʝʥʥʷ ʜʠʢʠʭ ʪʚʘʨʠʥ, ʛʨʥ/ʛʘ;  ð ʩʘʜʽʥʥʷ ʽ ʚʠʩʽʚʘʥʥʷ ʣʽʩʫ [11], ʛʘ; 

 ð ʚʠʪʨʘʪʠ ʥʘ ʦʭʦʨʦʥʫ ʪʘ ʚʽʜʪʚʦʨʝʥʥʷ ʜʠʢʠʭ ʟʚʽʨʽʚ ʪʘ ʧʪʘʭʽʚ, ʚʢʣʶʯʘʶʯʠ 

ʙʽʦʪʝʭʥʽʯʥʽ ʟʘʭʦʜʠ ʫ ʬʘʢʪʠʯʥʠʭ ʮʽʥʘʭ [11], ʪʠʩ. ʛʨʥ;  ð ʧʣʦʱʘ ʦʭʦʧʣʝʥʠʭ 

ʤʠʩʣʠʚʩʴʢʠʤ ʫʧʦʨʷʜʢʫʚʘʥʥʷʤ ʫʛʽʜʴ, ʷʢʽ ʥʘʜʘʥʽ ʫ ʢʦʨʠʩʪʫʚʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘʤ, 

ʦʨʛʘʥʽʟʘʮʽʷʤ, ʟʘ ʨʝʛʽʦʥʘʤʠ, ʫ ʷʢʠʭ ʚʦʥʠ ʟʘʨʝʻʩʪʨʦʚʘʥʽ [11], ʪʠʩ. ʛʘ.  

ɯʥʜʠʢʘʪʦʨ çʂʝʨʫʚʘʥʥʷ ʚʽʜʭʦʜʘʤʠè ʚʠʟʥʘʯʘʻ ʨʽʚʝʥʴ ʧʝʨʝʨʦʙʣʝʥʥʷ ʚʽʜʭʦʜʽʚ 

ʫ ʨʝʛʽʦʥʽ  

 , (1.16) 

 ,  

ʜʝ  ð ʟʥʘʯʝʥʥʷ ʽʥʜʠʢʘʪʦʨʫ çʂʝʨʫʚʘʥʥʷ ʚʽʜʭʦʜʘʤʠè;  ð ʥʦʨʤʘʣʽʟʦʚʘʥʝ 

ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ çʋʪʠʣʽʟʫʚʘʥʥʷ ʚʽʜʭʦʜʽʚè;  ð ʫʪʠʣʽʟʫʚʘʥʥʷ ʚʽʜʭʦʜʽʚ, %; 

 ð ʧʠʪʦʤʘ ʚʘʛʘ ʫʪʠʣʽʟʦʚʘʥʠʭ ʚʽʜʭʦʜʽʚ ʜʦ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʫʪʚʦʨʝʥʠʭ 

[12], %. 

ɯʥʜʠʢʘʪʦʨ çɿʤʽʥʶʚʘʥʥʷ ʢʣʽʤʘʪʫè ʻ ʨʽʚʥʦʟʚʘʞʝʥʠʤ ʩʝʨʝʜʥʽʤ 

ʥʦʨʤʘʣʽʟʦʚʘʥʠʭ ʟʥʘʯʝʥʴ ʧʠʪʦʤʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʠʢʠʜʘʥʥʷ ʜʚʦʦʢʠʩʫ ʢʘʨʙʦʥʫ 

 , (1.17) 

 , , ,  

ʜʝ  ð ʟʥʘʯʝʥʥʷ ʽʥʜʠʢʘʪʦʨʫ çɿʤʽʥʶʚʘʥʥʷ ʢʣʽʤʘʪʫè;  ð ʥʦʨʤʘʣʽʟʦʚʘʥʝ 

ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ çʇʠʪʦʤʽ ʚʠʢʠʜʠ ʜʚʦʦʢʠʩʫ ʢʘʨʙʦʥʫ ʚ ʘʪʤʦʩʬʝʨʫè;  ð 

ʥʦʨʤʘʣʽʟʦʚʘʥʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ çɺʠʢʠʜʠ ʜʚʦʦʢʠʩʫ ʢʘʨʙʦʥʫ ʥʘ ʜʫʰʫ 
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ʥʘʩʝʣʝʥʥʷè;  ð ʥʦʨʤʘʣʽʟʦʚʘʥʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ çɺʠʢʠʜʠ ʜʚʦʦʢʠʩʫ 

ʢʘʨʙʦʥʫ ʜʦ ɺʈʇè; ð ʧʨʦʤʠʩʣʦʚʠʡ ʢʘʨʙʦʥʦʚʠʡ ʩʣʽʜ ʘʙʦ ʚʠʢʠʥʫʪʦ ʜʚʦʦʢʠʩʫ 

ʢʘʨʙʦʥʫ ʚ ʘʪʤʦʩʬʝʨʫ ʚ ʩʝʨʝʜʥʴʦʤʫ ʦʜʥʠʤ ʧʽʜʧʨʠʻʤʩʪʚʦʤ, ʪ;  ð ʚʠʢʠʜʠ 

ʜʚʦʦʢʠʩʫ ʢʘʨʙʦʥʫ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʥʷ, ʢʛ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʥʷ;  ð ʚʠʢʠʜʠ 

ʜʚʦʦʢʠʩʫ ʢʘʨʙʦʥʫ ʥʘ ʦʜʠʥʠʮʶ ɺʈʇ, ʪ/ʤʣʥ ʛʨʥ ɺʈʇ;  ð ʚʠʢʠʜʠ ʜʚʦʦʢʠʩʫ 

ʢʘʨʙʦʥʫ ʚ ʘʪʤʦʩʬʝʨʫ ʚʽʜ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ [20], ʪʠʩ. ʪ;  ð 

ʚʠʢʠʜʠ ʜʚʦʦʢʠʩʫ ʢʘʨʙʦʥʫ ʚ ʘʪʤʦʩʬʝʨʫ ʚʽʜ ʧʝʨʝʩʫʚʥʠʭ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ [16], 

ʪ; XACC ð ɺʈʇ [11], ʤʣʥ ʛʨʥ. 

ɿʥʘʯʝʥʥʷ ʢʘʪʝʛʦʨʽʾ ʧʦʣʽʪʠʢʠ çɽʢʦʣʦʛʽʯʥʝ ʢʝʨʫʚʘʥʥʷè ʻ ʨʽʚʥʦʟʚʘʞʝʥʠʤ 

ʩʝʨʝʜʥʽʤ ʧʦʢʘʟʥʠʢʽʚ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʬʦʨʤʫʣʘʤʠ (1.13)ð(1.17): 

 . (1.18) 

ɿʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ ʝʢʦʣʦʛʽʯʥʦʛʦ ʚʠʤʽʨʫ Ie ʦʪʨʠʤʫʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ (1.19) ʷʢ 

ʨʽʚʥʦʟʚʘʞʝʥʝ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʴ ʢʘʪʝʛʦʨʽʡ ʧʦʣʽʪʠʢʠ 

 . (1.19) 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʩʪʨʫʢʪʫʨʘ ʽʥʜʝʢʩʫ ʝʢʦʣʦʛʽʯʥʦʛʦ ʚʠʤʽʨʫ, ʚʽʜ ʢʘʪʝʛʦʨʽʡ 

ʧʦʣʽʪʠʢʠ ʜʦ ʥʘʙʦʨʽʚ ʜʘʥʠʭ, ʜʘʻ ʟʤʦʛʫ ʢʦʤʧʣʝʢʩʥʦ ʽ ʧʦʚʥʦ ʟʜʽʡʩʥʠʪʠ ʧʦʨʽʚʥʷʣʴʥʝ 

ʦʮʽʥʶʚʘʥʥʷ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʟʘ ʥʝʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʧʦʢʘʟʥʠʢʽʚ ï ʽʥʜʠʢʘʪʦʨʽʚ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʚʠʤʽʨʫ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, ʟʥʘʯʝʥʥʷ ʙʽʣʴʰʦʾ ʯʘʩʪʠʥʠ ʷʢʠʭ ʦʪʨʠʤʘʥʦ 

ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ɼʝʨʞʩʪʘʪʫ ʋʢʨʘʾʥʠ, ʽʥʰʽ ï ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʄʽʥʧʨʠʨʦʜʠ, 

ʄʽʥʨʝʛʽʦʥʫ ʪʘ ʄʅʉ ʋʢʨʘʾʥʠ. ɿʤʽʥʶʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʽʥʜʝʢʩʫ ʚʠʤʽʨʫ 

ʫʥʝʤʦʞʣʠʚʣʶʻ ʙʝʟʧʦʩʝʨʝʜʥʻ ʧʦʨʽʚʥʶʚʘʥʥʷ ʥʦʚʠʭ ʟʥʘʯʝʥʴ ʢʘʪʝʛʦʨʽʡ ʧʦʣʽʪʠʢʠ ʽ 

ʩʘʤʦʛʦ ʽʥʜʝʢʩʫ ʟ ʾʭʥʽʤʠ ʟʥʘʯʝʥʥʷʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʫ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, 

ʧʨʦʪʝ ʨʘʥʞʫʚʘʥʥʷ ʜʘʻ ʟʤʦʛʫ ʦʮʽʥʠʪʠ ʟʤʽʥʶʚʘʥʥʷ ʘʙʦ ʩʪʘʙʽʣʽʟʫʚʘʥʥʷ ʪʦʛʦ ʯʠ 

ʽʥʰʦʛʦ ʨʝʛʽʦʥʫ ʚ ʨʝʡʪʠʥʛʘʭ ʟʘ ʮʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. 

ɿʘʛʨʦʟʫ çɿʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ (ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʽ ʧʦʚʝʨʭʥʝʚʠʭ 

ʚʦʜʥʠʭ ʦʙ'ʻʢʪʽʚ)è ʩʪʘʣʦʤʫ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʦʟʚʠʪʢʫ ʦʮʽʥʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʦʢʘʟʥʠʢʽʚ ʦʙʩʷʛʽʚ ʚʠʢʠʜʽʚ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʫ ʧʦʚʽʪʨʷ ʽ ʚʦʜʦʡʤʠ ʥʘ 
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ʢʚʘʜʨʘʪʥʠʡ ʢʽʣʦʤʝʪʨ ʪʝʨʠʪʦʨʽʾ
3
. ʉʫʢʫʧʥʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ ʬʦʨʤʫʶʪʴ 

ʟʘʛʨʦʟʫ çɿʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷè, ʻ ʦʜʥʠʤʠ ʟ ʽʥʜʠʢʘʪʦʨʽʚ ʥʘʮʽʦʥʘʣʴʥʠʭ ʮʽʣʝʡ 

ʨʦʟʚʠʪʢʫ ʪʠʩʷʯʦʣʽʪʪʷ. ʍʦʯʘ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʘ ʜʠʥʘʤʽʢʘ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʻ 

ʧʦʟʠʪʠʚʥʦʶ, ʧʨʦʪʝ ʮʝ ʥʘʩʣʽʜʦʢ, ʙʽʣʴʰʦʶ ʤʽʨʦʶ, ʟʤʝʥʰʝʥʥʷ ʦʙʩʷʛʽʚ ʩʢʠʜʘʥʴ 

ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʫ ʚʦʜʥʽ ʦʙôʻʢʪʠ ʥʽʞ ʚʠʢʠʜʽʚ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ. 

ʆʙʩʷʛ ʩʢʠʜʘʥʴ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʽʟ ʟʚʦʨʦʪʥʠʤʠ ʚʦʜʘʤʠ ʟʤʝʥʰʠʚʩʷ 

ʙʽʣʴʰʝ ʥʽʞ ʥʘ 40 % ʟ 2005 ʨʦʢʫ (ʨʠʩ. 1.5). ʅʘʮʽʦʥʘʣʴʥʠʡ ʽʥʜʠʢʘʪʦʨ ʮʽʣʽ ʨʦʟʚʠʪʢʫ 

ʪʠʩʷʯʦʣʽʪʪʷ ʱʦʜʦ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʜʦʚʢʽʣʣʷ çʆʙʩʷʛ ʩʢʠʜʽʚ ʟʚʦʨʦʪʥʠʭ ʚʦʜ (ʤʣʥ 

ʤ
3
 ʥʘ ʨʽʢ)è ʪʘʢʦʞ ʤʘʻ ʝʢʦʣʦʛʽʯʥʦ ʧʦʟʠʪʠʚʥʫ ʜʠʥʘʤʽʢʫ, ʘ ʩʘʤʝ, ʦʙʩʷʛʠ ʩʢʠʜʘʥʴ 

ʩʪʽʯʥʠʭ ʚʦʜ ʟʤʝʥʰʠʣʠʩʴ ʙʽʣʴʰʝ ʥʽʞ ʥʘ ʦʜʥʫ ʰʦʩʪʫ ʟʘ 2001-2008 ʨʦʢʠ [21]. 

ʊʦʙʪʦ ʟʤʝʥʰʠʣʠʩʴ ʷʢ ʦʙʩʷʛ ʩʢʠʜʘʥʥʷ ʥʦʨʤʘʪʠʚʥʦ ʯʠʩʪʠʭ, ʥʦʨʤʘʪʠʚʥʦ 

ʦʯʠʱʝʥʠʭ ʽ ʟʘʙʨʫʜʥʝʥʠʭ ʟʚʦʨʦʪʥʠʭ ʚʦʜ ʫ ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʥʽ ʦʙôʻʢʪʠ, ʪʘʢ ʽ ʚʤʽʩʪ 

ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʚ ʥʠʭ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʢʝʨʫʚʘʥʥʷ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷʤ. ɸ ʦʪʞʝ ʮʝʡ ʧʘʨʘʤʝʪʨ ʢʦʤʧʦʥʝʥʪʠ ʙʝʟʧʝʢʠ ʞʠʪʪʷ 

ʣʶʜʝʡ ʻ ʚʘʞʣʠʚʠʤ ʽʥʜʠʢʘʪʦʨʦʤ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʧʦʨʷʜ 

ʟ ʦʙʩʷʛʘʤʠ ʚʠʢʠʜʽʚ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʫ ʧʦʚʽʪʨʷ ʥʘ ʧʣʦʱʫ ʪʝʨʠʪʦʨʽʾ.  

 

ʈʠʩʫʥʦʢ 1.5 ï ɼʠʥʘʤʽʢʘ ʚʠʢʠʜʽʚ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʝ 

ʧʦʚʽʪʨʷ (ʟʘ ʜʘʥʠʤʠ ɼʝʨʞʩʪʘʪʫ [11]) ʪʘ ʩʢʠʜʘʥʴ ʫ ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʥʽ ʦʙôʻʢʪʠ (ʟʘ 

ʜʘʥʠʤʠ ʄʽʥʧʨʠʨʦʜʠ [12]) 

 

                                           
3
 ʩʫʭʦʜʦʣʫ ʪʘ ʚʥʫʪʨʽʰʥʽʭ ʘʢʚʘʪʦʨʽʡ (ʨʘʟʦʤ) 
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ɿʘʛʨʦʟʫ çɿʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷè ʚʽʜʦʙʨʘʞʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʜʝʢʩʫ 

ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʽ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʥʠʭ ʦʙ'ʻʢʪʽʚ 

  (1.20) 

 ð ʽʥʜʝʢʩ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ (ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʽ ʧʦʚʝʨʭʥʝʚʠʭ 

ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ), ʪ/ʢʤ
2
;  ð ʚʠʢʠʜʠ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʫ 

[11], ʪʠʩ. ʪ;  ð ʩʢʠʥʫʪʦ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʽʟ ʟʚʦʨʦʪʥʠʤʠ ʚʦʜʘʤʠ ʫ 

ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʥʽ ʦʙôʻʢʪʠ [12], ʪʠʩ. ʪ. 

ʆʜʥʠʤ ʟ ʬʘʢʪʦʨʽʚ ʥʘʮʽʦʥʘʣʴʥʦʾ ʩʪʘʣʦʩʪʽ ʻ ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʚʦʜʥʠʤʠ 

ʨʝʩʫʨʩʘʤʠ. ʋ ʟʚʽʪʘʭ ʄʝʨʝʞʽ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʨʠʟʠʢʠ ɺʩʝʩʚʽʪʥʴʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ 

ʬʦʨʫʤʫ ʥʝʦʜʥʦʨʘʟʦʚʦ ʚʽʜʤʽʯʝʥʦ ʥʘʜʚʠʩʦʢʽ ʡʤʦʚʽʨʥʽʩʪʴ ʪʘ ʚʧʣʠʚ ʢʨʠʟ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʷʢ ʩʚʽʪʽ ʚ ʮʽʣʦʤʫ, ʪʘʢ ʽ ʚ ʦʢʨʝʤʠʭ ʡʦʛʦ ʨʝʛʽʦʥʘʭ [22]. ʅʘ ʜʫʤʢʫ 

ʝʢʩʧʝʨʪʽʚ ʮʽʻʾ ʄʝʨʝʞʽ ʢʨʠʟʠ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʻ ʥʘʡʚʘʛʦʤʽʰʠʤ ʨʠʟʠʢʦʤ ʩʝʨʝʜ 

ʩʦʮʽʘʣʴʥʠʭ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ. ʑʦʨʽʯʥʝ ʩʧʦʞʠʚʘʥʥʷ ʩʚʽʞʦʾ ʚʦʜʠ ʚ ʋʢʨʘʾʥʠ ʩʢʣʘʜʘʻ 

ʙʽʣʴʰʝ 10 ʢʤ
3
 [23], ʘ ʚʣʘʩʥʽ ʧʦʪʝʥʮʽʡʥʽ ʨʽʯʢʦʚʽ ʚʦʜʥʽ ʨʝʩʫʨʩʠ ï ʣʠʰʝ ʙʣʠʟʴʢʦ 52 

ʢʤ
3
 ʘʙʦ 25 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʩʪʦʢʫ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʪʨʘʥʟʠʪʥʦʛʦ ʟ ʈʦʩʽʡʩʴʢʦʾ 

ʌʝʜʝʨʘʮʽʾ, ʈʝʩʧʫʙʣʽʢʠ ɹʽʣʦʨʫʩʴ ʪʘ ʈʫʤʫʥʽʾ, ʷʢʠʡ ʫ ʙʽʣʴʰʦʩʪʽ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ 

ʧʝʨʝʚʠʱʫʻ ʤʽʩʮʝʚʠʡ [14]. ɿʘʛʨʦʟʫ çɼʝʬʽʮʠʪ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚè ʚʚʝʜʝʥʦ ʚ 

ʦʮʽʥʶʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʠ ʙʝʟʧʝʢʠ ʞʠʪʪʷ ʣʶʜʝʡ ʟ ʤʝʪʦʶ ʘʥʘʣʽʟʫʚʘʥʥʷ 

ʤʽʞʨʝʛʽʦʥʘʣʴʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʱʦʜʦ ʧʨʠʨʦʜʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʽʩʮʝʚʠʤʠ 

ʧʦʚʝʨʭʥʝʚʠʤʠ ʪʘ ʧʽʜʟʝʤʥʠʤʠ ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ. ɼʝʬʽʮʠʪ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ 

ʦʮʽʥʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʢʘʟʥʠʢʘ ʩʫʢʫʧʥʦʛʦ ʦʙʩʷʛʫ ʤʽʩʮʝʚʦʛʦ ʨʽʯʢʦʚʦʛʦ ʩʪʦʢʫ ʽ 

ʟʘʧʘʩʽʚ ʧʽʜʟʝʤʥʠʭ ʚʦʜ 

  (1.21) 

ʜʝ  ð ʽʥʜʝʢʩ ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʤʽʩʮʝʚʠʤʠ ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʪʠʩ. ʤ
3
 / ʢʤ

2
; 

 ð ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʤʽʩʮʝʚʠʤ ʨʽʯʢʦʚʠʤ ʩʪʦʢʦʤ ʫ ʩʝʨʝʜʥʽʡ ʟʘ ʚʦʜʥʽʩʪʶ ʨʽʢ [14], 

ʪʠʩ. ʤ
3
 / ʢʤ

2
;  ð ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʟʘʧʘʩʠ ʧʽʜʟʝʤʥʠʭ ʚʦʜ [9], ʪʠʩ. ʤ

3
 / ʜʦʙʫ. 
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ʋ ʟʘʢʣʶʯʥʦʤʫ ʜʦʢʫʤʝʥʪʽ ʂʦʥʬʝʨʝʥʮʽʾ ʆʆʅ ʟʽ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ 2012 ʨʦʢʫ 

çʄʘʡʙʫʪʥʻ, ʷʢʦʛʦ ʤʠ ʧʨʘʛʥʝʤʦè ʧʨʝʜʩʪʘʚʥʠʢʠ ʙʽʣʴʰʦʩʪʽ ʢʨʘʾʥ ʩʚʽʪʫ 

ʧʽʜʪʚʝʨʜʠʣʠ, ʱʦ ʟʤʽʥʶʚʘʥʥʷ ʢʣʽʤʘʪʫ ʻ ʥʘʡʙʽʣʴʰʠʤ ʚʠʢʣʠʢʦʤ ʥʘʰʦʛʦ ʯʘʩʫ: çʄʠ 

ʚʠʟʥʘʻʤʦ, ʱʦ ʟʤʽʥʶʚʘʥʥʷ ʢʣʽʤʘʪʫ ʻ ʥʝʦʩʣʘʙʥʦʶ ʢʨʠʟʦʶ, ʷʢʘ ʩʪʦʩʫʻʪʴʩʷ ʚʩʽʭ ʥʘʩ, 

ʽ ʚʠʨʘʞʘʻʤʦ ʩʪʫʨʙʦʚʘʥʽʩʪʴ ʟ ʧʨʠʚʦʜʫ ʤʘʩʰʪʘʙʽʚ ʽ ʩʝʨʡʦʟʥʦʩʪʽ ʥʝʛʘʪʠʚʥʠʭ 

ʥʘʩʣʽʜʢʽʚ ʟʤʽʥʶʚʘʥʥʷ ʢʣʽʤʘʪʫ, ʷʢʽ ʥʝ ʦʙʽʡʰʣʠ ʩʪʦʨʦʥʦʶ ʞʦʜʥʫ ʢʨʘʾʥʫ ...è [24]. 

ʊʦʤʫ ʧʦʢʘʟʥʠʢʠ, ʩʬʦʨʤʦʚʘʥʽ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʱʦʜʦ ʦʙʩʷʛʫ ʚʠʢʠʜʽʚ ʜʚʦʦʢʠʩʫ 

ʢʘʨʙʦʥʫ, ʦʩʥʦʚʥʦʛʦ ʧʘʨʥʠʢʦʚʦʛʦ ʛʘʟʫ, ʨʝʛʽʦʥʘʤʠ ʋʢʨʘʾʥʠ, ʧʨʠʩʫʪʥʽ ʚ ʦʙʦʭ 

ʢʦʤʧʦʥʝʥʪʘʭ ʞʠʪʪʷ ʣʶʜʝʡ ʽʥʜʝʢʩʫ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, ʽ ʷʢʦʩʪʽ, ʽ ʙʝʟʧʝʢʠ. ʊʦʙʪʦ 

ʦʜʥʦʯʘʩʥʦ ʷʢ ʢʝʨʦʚʘʥʽ ʧʘʨʘʤʝʪʨʠ ʽ ʧʘʨʘʤʝʪʨʠ ʟʘʛʨʦʟʠ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ.  

ɿʘʛʨʦʟʫ çɺʧʣʠʚ ʥʘ ʟʤʽʥʶʚʘʥʥʷ ʢʣʽʤʘʪʫè ʦʮʽʥʝʥʦ ʷʢ ʥʝʛʘʪʠʚʥʠʡ ʚʥʝʩʦʢ ʚ 

ʟʤʽʥʶʚʘʥʥʷ ʢʣʽʤʘʪʫ ʢʦʞʥʦʛʦ ʨʝʛʽʦʥʫ ʋʢʨʘʾʥʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʢʘʟʥʠʢʘ 

ʱʽʣʴʥʦʩʪʽ ʚʠʢʠʜʽʚ ʜʚʦʦʢʠʩʫ ʢʘʨʙʦʥʫ 

  (1.22) 

ʜʝ  ð ʽʥʜʝʢʩ ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʚʥʝʩʢʫ ʚ ʟʤʽʥʶʚʘʥʥʷ ʢʣʽʤʘʪʫ, 

ʪ ʉʆ2-ʝʢʚ./ʢʤ
2
;  ð ʚʠʢʠʜʠ ʜʚʦʦʢʠʩʫ ʢʘʨʙʦʥʫ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ [11], ʪʠʩ. ʪ. 

 

1.3 ɸʥʘʣʽʟ ʝʢʦʣʦʛʽʯʥʦʛʦ ʚʠʤʽʨʫ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʟʘ 

ʟʚʝʜʝʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʮʽʥʶʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʚʠʤʽʨʫ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʩʪʘʣʦʛʦ 

ʨʦʟʚʠʪʢʫ ʥʘʡʚʠʱʝ ʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ ʚʠʤʽʨʫ, ʷʢ ʽ ʫ ʧʦʧʝʨʝʜʥʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ 

[25], ʦʪʨʠʤʘʥʦ ʜʣʷ ʏʝʨʥʽʚʝʮʴʢʦʾ ʦʙʣʘʩʪʽ (ʪʘʙʣ. 1.4). ʅʠʞʥʽ ʱʘʙʣʽ ʨʝʡʪʠʥʛʫ ʟʘ 

ʽʥʜʝʢʩʦʤ ʝʢʦʣʦʛʽʯʥʦʛʦ ʚʠʤʽʨʫ ʟʘʡʤʘʶʪʴ ʃʫʛʘʥʩʴʢʘ, ɿʘʧʦʨʽʟʴʢʘ, ɼʦʥʝʮʴʢʘ 

ʦʙʣʘʩʪʽ, ʘ ʦʩʪʘʥʥʻ ʤʽʩʮʝ ʧʦʩʽʜʘʻ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ ʦʙʣʘʩʪʴ. ʆʮʽʥʶʚʘʥʥʷ ʥʘ 

ʦʩʥʦʚʽ ʥʦʚʠʭ ʜʘʥʠʭ, ʟʤʽʥʶʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʽ ʥʘʧʦʚʥʝʥʥʷ ʽʥʜʝʢʩʫ ʚʠʤʽʨʫ, ʘ ʦʪʞʝ 

ʚʘʛ ʧʘʨʘʤʝʪʨʽʚ, ʽʥʜʠʢʘʪʦʨʽʚ ʪʘ ʢʘʪʝʛʦʨʽʡ ʧʦʣʽʪʠʢʠ, ʚʠʣʫʯʝʥʥʷ ʘʙʦ ʟʘʤʽʥʶʚʘʥʥʷ 

ʜʝʷʢʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʡ ʦʭʦʧʣʝʥʥʷ ʥʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟ ʤʝʪʦʶ ʦʜʥʦʯʘʩʥʦʛʦ 
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ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʽ ʩʧʨʦʱʝʥʥʷ ʦʮʽʥʶʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʘʣʦʩʪʽ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ 

ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʧʝʨʝʜʥʽʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ [25ï27] ʙʝʟʫʤʦʚʥʦ ʧʨʠʟʚʝʣʠ ʜʦ 

ʧʦʷʩʥʶʚʘʥʠʭ ʟʤʽʥʶʚʘʥʴ ʧʦʟʠʮʽʡ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʫ ʨʝʡʪʠʥʛʫ ʟʘ ʽʥʜʝʢʩʦʤ 

ʚʠʤʽʨʫ. ɿʦʢʨʝʤʘ, ʦʜʥʠʤ ʟ ʥʘʡʩʫʪʪʻʚʽʰʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ, ʢʨʽʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ 

ʜʘʥʠʭ ʧʽʜ ʯʘʩ ʘʥʘʣʽʟʫʚʘʥʥʷ, ʩʧʨʠʯʠʥʠʣʠ çʟʣʝʪʠè ʽ çʧʘʜʽʥʥʷè ʯʘʩʪʠʥʠ ʨʝʛʽʦʥʽʚ ʟʘ 

ʟʥʘʯʝʥʥʷʤ ʽʥʜʝʢʩʫ ʝʢʦʣʦʛʽʯʥʦʛʦ ʚʠʤʽʨʫ, ʻ çʚʦʜʥʘè ʩʢʣʘʜʦʚʘ, ʘ ʩʘʤʝ ʚʚʝʜʝʥʥʷ 

ʥʦʚʠʭ ʽʥʜʠʢʘʪʦʨʽʚ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʪʘ ʧʨʦʤʠʩʣʦʚʦʾ ʚʦʜʦʝʬʝʢʪʠʚʥʦʩʪʽ, 

ʟʙʽʣʴʰʝʥʥʷ ʚʘʛʠ ʽʥʜʠʢʘʪʦʨʫ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʚʦʜʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ɿʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ ʝʢʦʣʦʛʽʯʥʦʛʦ ʚʠʤʽʨʫ ʩʣʘʙʢʦ ʚʧʣʠʥʫʣʦ ʥʘ ʨʦʟʧʦʜʽʣʝʥʥʷ 

ʨʝʛʽʦʥʽʚ ʟʘ ʢʦʤʧʦʥʝʥʪʦʶ ʷʢʦʩʪʽ ʞʠʪʪʷ ʣʶʜʝʡ ʪʘ ʽʥʜʝʢʩʦʤ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ. 

ʑʦʜʦ ʩʠʣʠ ʟʚôʷʟʢʫ ʽʥʜʝʢʩʽʚ ʚʠʤʽʨʽʚ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, ʪʦ ʷʢʱʦ ʜʣʷ ʩʚʽʪʫ ʚ 

ʮʽʣʦʤʫ ʧʨʦʩʣʽʜʢʦʚʫʻʪʴʩʷ ʧʨʷʤʠʡ ʟʚôʷʟʦʢ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʤʽʞ ʥʦʨʤʦʚʘʥʠʤʠ 

ʽʥʜʝʢʩʘʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʪʘ ʝʢʦʥʦʤʽʯʥʦʛʦ ʚʠʤʽʨʽʚ, ʜʣʷ ʋʢʨʘʾʥʠ ʭʘʨʘʢʪʝʨʥʠʤ ʻ 

ʦʙʝʨʥʝʥʠʡ ʟʚôʷʟʦʢ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʤʽʞ ʮʠʤʠ ʽʥʜʝʢʩʘʤʠ (ʨʠʩ. 1.6). ʋ ʚʠʧʘʜʢʫ 

ʨʦʟʛʣʷʜʫʚʘʥʥʷ ʣʠʰʝ ʦʙʣʘʩʪʝʡ ʟʘ ʚʠʣʫʯʝʥʥʷ ʟ ʦʮʽʥʶʚʘʥʥʷ ʤʽʩʪ ʂʠʾʚ ʪʘ 

ʉʝʚʘʩʪʦʧʦʣʴ ʷʢ ʩʧʝʮʠʬʽʯʥʠʭ ʦʙôʻʢʪʽʚ, ʩʠʣʘ ʦʙʝʨʥʝʥʦʛʦ ʟʚôʷʟʢʫ ʜʚʦʭ ʚʠʤʽʨʽʚ ʩʪʘʻ 

ʙʣʠʟʴʢʦʶ ʜʦ ʩʠʣʴʥʦʾ. ʎʝ ʦʙʫʤʦʚʣʝʥʦ ʥʠʟʴʢʦʶ ʤʘʪʝʨʽʘʣʴʥʦʶ ʡ ʝʥʝʨʛʝʪʠʯʥʦʶ 

ʨʝʩʫʨʩʦʝʬʝʢʪʠʚʥʽʩʪʶ ʙʘʛʘʪʴʦʭ ʛʘʣʫʟʝʡ ʝʢʦʥʦʤʽʢʠ ʋʢʨʘʾʥʠ, ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, 

ʟʥʘʯʥʠʤ ʘʥʪʨʦʧʦʛʝʥʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʜʦʚʢʽʣʣʷ. ɿʦʢʨʝʤʘ, ʟ 1991 ʨʦʢʫ ʋʢʨʘʾʥʘ 

ʥʝ ʟʘʣʠʰʘʻ ʜʝʩʷʪʢʫ ʢʨʘʾʥ ʩʚʽʪʫ ʟ ʥʘʡʙʽʣʴʰʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʥʝʨʛʽʾ ʥʘ ʦʜʠʥʠʮʶ 

ɺɺʇ. ʍʦʯʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ ʥʘ ʦʜʠʥʠʮʶ ɺɺʇ ʚ ʋʢʨʘʾʥʽ 

ʟʤʝʥʰʠʣʘʩʴ ʤʘʡʞʝ ʚʜʚʽʯʽ ʟʘ ʨʦʢʠ ʥʝʟʘʣʝʞʥʦʩʪʽ ʪʘ ʻ ʫ ʜʚʘ ʟ ʧʦʣʦʚʠʥʦʶ ʨʘʟʠ 

ʤʝʥʰʦʶ ʥʽʞ, ʥʘʧʨʠʢʣʘʜ, ʫ ʂʦʥˇʦ, ʧʨʦʪʝ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʜʣʷ ʋʢʨʘʾʥʠ 

ʤʘʡʞʝ ʚʯʝʪʚʝʨʦ ʧʝʨʝʚʠʱʫʻ ʟʥʘʯʝʥʥʷ ʜʣʷ ɭʚʨʦʩʦʶʟʫ ʪʘ ʗʧʦʥʽʾ, ʙʽʣʴʰʝ ʥʽʞ 

ʚʧôʷʪʝʨʦ ï ʜʣʷ ʐʚʝʡʮʘʨʽʾ ʡ ʙʽʣʴʰʝ ʥʽʞ ʚʜʝʩʷʪʝʨʦ ï ʜʣʷ ɻʦʥʢʦʥˇʫ (ʨʠʩ. 1.7). 
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ʊʘʙʣʠʮʷ 1.4 ï ʇʦʨʽʚʥʶʚʘʥʥʷ ʽʥʜʝʢʩʽʚ ʝʢʦʣʦʛʽʯʥʦʛʦ ʚʠʤʽʨʫ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʟʘ ʨʦʢʘʤʠ 

 

ʈʝʛʽʦʥ 

ʈʝʡʪʠʥʛ ʟʘ ʽʥʜʝʢʩʦʤ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʚʠʤʽʨʫ.  

ɸʥʘʣʽʟ 2009 [26] 

ɿʤʽʥʶʚʘʥʥʷ ʧʦʟʠʮʽʾ 

ʨʝʛʽʦʥʫ  

(ʟʘ ʜʘʥʠʤʠ 2006 ʨ., ʟʘ 

ʜʘʥʠʤʠ 2008 ʨ.) 

ʈʝʡʪʠʥʛ ʟʘ ʽʥʜʝʢʩʦʤ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʚʠʤʽʨʫ.  

ɸʥʘʣʽʟ 2010 [27] 

ɿʤʽʥʶʚʘʥʥʷ ʧʦʟʠʮʽʾ 

ʨʝʛʽʦʥʫ  

(ʟʘ ʜʘʥʠʤʠ 2008 ʨ., ʟʘ 

ʜʘʥʠʤʠ 2010 ʨ.) 

ʈʝʡʪʠʥʛ ʟʘ ʽʥʜʝʢʩʦʤ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʚʠʤʽʨʫ.  

ɸʥʘʣʽʟ 2011-2012 [25] 

ɿʤʽʥʶʚʘʥʥʷ ʧʦʟʠʮʽʾ 

ʨʝʛʽʦʥʫ  

(ʟʘ ʜʘʥʠʤʠ 2010 ʨ., ʟʘ 

ʜʘʥʠʤʠ 2011 ʨ.) 

ʈʝʡʪʠʥʛ ʟʘ ʽʥʜʝʢʩʦʤ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʚʠʤʽʨʫ.  

ɸʥʘʣʽʟ 2013 

ɸʈ ʂʨʠʤ KR 27 Đ 21 Č 21 Đ 19 

ɺʽʥʥʠʮʴʢʘ ʦʙʣʘʩʪʴ VI  13 Ē 23 Đ 22 Đ 18 

ɺʦʣʠʥʩʴʢʘ ʦʙʣʘʩʪʴ. VO 3 Đ 1 Ē 2 Ē 3 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ ʦʙʣʘʩʪʴ DP 10 Ē 26 Đ 24 Ē 27 

ɼʦʥʝʮʴʢʘ ʦʙʣʘʩʪʴ DT 22 Ē 27 Č 27 Đ 26 

ɾʠʪʦʤʠʨʩʴʢʘ ʦʙʣʘʩʪʴ ZT 16 Ē 20 Ē 23 Đ 7 

ɿʘʢʘʨʧʘʪʩʴʢʘ ʦʙʣʘʩʪʴ ZK  2 Ē 3 Č 3 Ē 12 

ɿʘʧʦʨʽʟʴʢʘ ʦʙʣʘʩʪʴ ZP 15 Ē 22 Đ 19 Ē 25 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ ʦʙʣʘʩʪʴ IF  21 Đ 10 Ē 14 Ē 16 

ʤ. ʂʠʾʚ KC 24 Ē 25 Ē 26 Đ 11 

ʂʠʾʚʩʴʢʘ ʦʙʣʘʩʪʴ KV  26 Đ 24 Ē 25 Đ 21 

ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ ʦʙʣʘʩʪ ɹ KH  18 Đ 9 Đ 4 Ē 13 

ʃʫʛʘʥʩʴʢʘ ʦʙʣʘʩʪʴ LH  14 Đ 13 Đ 5 Ē 24 

ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʴ LV  4 Ē 8 Č 8 Đ 4 

ʄʠʢʦʣʘʾʚʩʴʢʘ ʦʙʣʘʩʪʴ MY  7 Đ 4 Ē 10 Ē 23 

ʆʜʝʩʴʢʘ ʦʙʣʘʩʪʴ OD 25 Đ 14 Ē 16 Ē 22 

ʇʦʣʪʘʚʩʴʢʘ ʦʙʣʘʩʪʴ PL 5 Ē 11 Ē 15 Đ 10 

ʈʽʚʥʝʥʩʴʢʘ ʦʙʣʘʩʪʴ RV 8 Ē 19 Đ 12 Đ 8 

ʤ. ʉʝʚʘʩʪʦʧʦʣʴ SC 11 Đ 5 Ē 20 Đ 2 

ʉʫʤʩʴʢʘ ʦʙʣʘʩʪʴ SM 23 Đ 16 Ē 18 Đ 15 

ʊʝʨʥʦʧʽʣʴʩʴʢʘ ʦʙʣʘʩʪʴ TP 9 Ē 12 Đ 7 Ē 9 

ʍʘʨʢʽʚʩʴʢʘ ʦʙʣʘʩʪʴ KK  1 Ē 7 Đ 6 Ē 20 

ʍʝʨʩʦʥʩʴʢʘ ʦʙʣʘʩʪʴ KS 19 Đ 6 Ē 9 Ē 17 

ʍʤʝʣʴʥʠʮʴʢʘ ʦʙʣʘʩʪʴ KM  12 Ē 17 Đ 13 Đ 5 

ʏʝʨʢʘʩʴʢʘ ʦʙʣʘʩʪʴ CK 20 Đ 18 Đ 17 Đ 14 

ʏʝʨʥʽʚʝʮʴʢʘ ʦʙʣʘʩʪʴ CV 17 Đ 2 Đ 1 Č 1 

ʏʝʨʥʽʛʽʚʩʴʢʘ ʦʙʣʘʩʪʴ CH 6 Ē 15 Đ 11 Đ 6 

Đ, Ē, Čï ʧʦʟʠʮʽʷ ʨʝʛʽʦʥʫ ʚ ʟʘʛʘʣʴʥʦʤʫ ʨʝʡʪʠʥʛʫ ɸʊʋ ʧʽʜʚʠʱʠʣʘʩʴ, ʧʦʥʠʟʠʣʘʩʴ ʘʙʦ ʥʝ ʟʤʽʥʠʣʘʩʴ, ʚʽʜʧʦʚʽʜʥʦ 
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ʈʠʩʫʥʦʢ 1.6 ï ʇʦʣʦʞʝʥʥʷ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʫ ʧʨʦʩʪʦʨʽ ʽʥʜʝʢʩʽʚ ʝʢʦʥʦʤʽʯʥʦʛʦ 

(Iec) ʪʘ ʝʢʦʣʦʛʽʯʥʦʛʦ (Ie) ʚʠʤʽʨʽʚ (ʥʦʨʤʦʚʘʥʽ ʟʥʘʯʝʥʥʷ) 

 

ɿʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ (ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʽ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʥʠʭ 

ʦʙ'ʻʢʪʽʚ) ʫ ʪʦʥʥʘʭ ʥʘ ʦʜʠʥʠʮʶ ɺʈʇ ʟʘ ʨʝʛʽʦʥʘʤʠ ʋʢʨʘʾʥʠ ʥʝ ʻ ʧʦʢʘʟʥʠʢʦʤ-

ʩʢʣʘʜʦʚʦʶ ʢʦʤʧʦʥʝʥʪ ʷʢʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʞʠʪʪʷ ʣʶʜʝʡ, ʘʣʝ ʻ ʤʦʞʣʠʚʽʩʪʶ 

ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʚʧʣʠʚʫ ʦʜʠʥʠʮʽ ɺʈʇ ʥʘ ʜʦʚʢʽʣʣʷ. ɸʥʘʣʽʟ ʮʴʦʛʦ 

ʧʦʢʘʟʥʠʢʘ ʧʦʢʘʟʫʻ, ʱʦ ʜʦ ʧôʷʪʽʨʢʠ ʣʽʜʝʨʽʚ ʟʘ ʡʦʛʦ ʟʥʘʯʝʥʥʷʤʠ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʘʣʦʩʪʽ ʟʘ ʜʘʥʠʤʠ 2011 ʨʦʢʫ ʻ ʤ. ʂʠʾʚ (1,6 ʪ / ʤʣʥ ʛʨʥ ɺʈʇ), 

ɺʦʣʠʥʩʴʢʘ (3,0 ʪ / ʤʣʥ ʛʨʥ ɺʈʇ), ʍʤʝʣʴʥʠʮʴʢʘ (3,9 ʪ / ʤʣʥ ʛʨʥ ɺʈʇ), ʈʽʚʥʝʥʩʴʢʘ 

(4,2 ʪ / ʤʣʥ ʛʨʥ ɺʈʇ) ʽ ʇʦʣʪʘʚʩʴʢʘ (4,2 ʪ / ʤʣʥ ʛʨʥ ɺʈʇ) ʦʙʣʘʩʪʽ, ʘ ʜʦ ʧôʷʪʽʨʢʠ 

ʘʫʪʩʘʡʜʝʨʽʚ ï ʃʴʚʽʚʩʴʢʘ (8,9 ʪ / ʤʣʥ ʛʨʥ ɺʈʇ), ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ 

(10,9 ʪ / ʤʣʥ ʛʨʥ ɺʈʇ), ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ (12,3 ʪ / ʤʣʥ ʛʨʥ ɺʈʇ), ʃʫʛʘʥʩʴʢʘ 

(14,0 ʪ / ʤʣʥ ʛʨʥ ɺʈʇ) ʽ ɼʦʥʝʮʴʢʘ (17,5 ʪ / ʤʣʥ ʛʨʥ ɺʈʇ) ʦʙʣʘʩʪʽ.  
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ʈʠʩʫʥʦʢ 1.7 ï ɼʠʥʘʤʽʢʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʚʠʥʥʦʾ ʝʥʝʨʛʽʾ ʥʘ ʦʜʠʥʠʮʶ ɺɺʇ 

ʚ ʋʢʨʘʾʥʽ, ɭʚʨʦʩʦʶʟʽ ʡ ʩʚʽʪʽ ʪʘ ʣʽʜʝʨʦʤ (ɻʦʥʢʦʥˇ) ʡ ʘʫʪʩʘʡʜʝʨʦʤ (ʂʦʥˇʦ) 

ʟʘ ʝʥʝʨʛʦʽʥʪʝʥʩʠʚʥʽʩʪʶ (ʩʪʘʥʦʤ ʥʘ 2010 ʨʽʢ) [28] 

 

ɸʥʘʣʽʟ ʢʦʤʧʣʝʢʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʘʣʦʩʪʽ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ 

ʚʠʱʦʛʦ ʨʽʚʥʷ, ʪʘʢʠʭ ʷʢ ʢʘʪʝʛʦʨʽʾ ʧʦʣʽʪʠʢʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʚʠʤʽʨʫ ʩʪʘʣʦʛʦ 

ʨʦʟʚʠʪʢʫ, ʧʦʢʘʟʫʻ, ʱʦ ʞʦʜʝʥ ʟ ʨʝʛʽʦʥʽʚ ʥʝ ʚʭʦʜʠʪʴ ʫ ʧôʷʪʽʨʢʠ ʣʽʜʝʨʽʚ ʟʘ ʪʨʴʦʤʘ 

ʢʘʪʝʛʦʨʽʷʤʠ. ɼʣʷ ʏʝʨʥʽʚʝʮʴʢʦʾ ʦʙʣʘʩʪʽ ʦʪʨʠʤʘʥʦ ʚʠʩʦʢʽ ʟʥʘʯʝʥʥʷ ʦʜʥʦʯʘʩʥʦ ʜʣʷ 

ʜʚʦʭ ʢʘʪʝʛʦʨʽʡ ʧʦʣʽʪʠʢʠ, ʘ ʩʘʤʝ çʉʪʘʥ ʜʦʚʢʽʣʣʷè (4 ʤʽʩʮʝ) ʽ çɽʢʦʣʦʛʽʯʥʝ 

ʢʝʨʫʚʘʥʥʷè (3 ʤʽʩʮʝ), ʜʣʷ ʈʽʚʥʝʥʩʴʢʦʾ ï ʜʣʷ ʢʘʪʝʛʦʨʽʡ ʧʦʣʽʪʠʢʠ çɽʢʦʣʦʛʽʯʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷè (5 ʤʽʩʮʝ) ʽ çɽʢʦʣʦʛʽʯʥʝ ʢʝʨʫʚʘʥʥʷè (4 ʤʽʩʮʝ) ʽ ʜʣʷ ʃʴʚʽʚʩʴʢʦʾ ï 

ʜʣʷ ʢʘʪʝʛʦʨʽʡ ʧʦʣʽʪʠʢʠ çʉʪʘʥ ʜʦʚʢʽʣʣʷè (5 ʤʽʩʮʝ) ʽ çɽʢʦʣʦʛʽʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷè 

(4 ʤʽʩʮʝ). ɼʚʘ ʟ 27 ʦʮʽʥʶʚʘʥʠʭ ʨʝʛʽʦʥʽʚ ʚʠʨʽʟʥʷʶʪʴʩʷ ʥʠʟʴʢʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʫʩʽʭ 

ʪʨʴʦʭ ʢʘʪʝʛʦʨʽʡ ʧʦʣʽʪʠʢʠ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʘʣʦʩʪʽ ï ʮʝ ɼʦʥʝʮʴʢʘ ʽ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ 

ʦʙʣʘʩʪʽ. ɼʦʥʝʮʴʢʘ ʦʙʣʘʩʪʴ ʦʙʽʡʥʷʣʘ 24, 25 ʽ 26 ʟʘ ʢʘʪʝʛʦʨʽʷʤʠ çʉʪʘʥ ʜʦʚʢʽʣʣʷè, 

çɽʢʦʣʦʛʽʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷè ʪʘ çɽʢʦʣʦʛʽʯʥʝ ʢʝʨʫʚʘʥʥʷè, ʚʽʜʧʦʚʽʜʥʦ, ʘ 
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ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ ʦʙʣʘʩʪʴ ï ʦʩʪʘʥʥʽ ʤʽʩʮʷ ʟʘ ʫʩʽʤʘ ʪʨʴʦʤʘ ʢʘʪʝʛʦʨʽʷʤʠ ʧʦʣʽʪʠʢʠ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʚʠʤʽʨʫ (ʪʘʙʣ. 1.5).  

ʄʘʢʨʦʨʘʡʦʥʘʣʴʥʠʡ ʧʽʜʭʽʜ, ʷʢʠʡ ʜʘʻ ʟʤʦʛʫ ʟʜʽʡʩʥʠʪʠ ʧʦʨʽʚʥʷʣʴʥʝ 

ʦʮʽʥʶʚʘʥʥʷ ʨʝʛʽʦʥʽʚïʩʫʩʽʜʽʚ, ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʘʥʘʣʽʟʫ ʟʥʘʯʝʥʴ ʽʥʜʝʢʩʽʚ ʚʠʤʽʨʽʚ, 

ʽʥʜʠʢʘʪʦʨʽʚ ʽ ʧʘʨʘʤʝʪʨʽʚ ʩʪʘʣʦʩʪʽ ʪʘ ʟʘʛʨʦʟ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʦʟʚʠʪʢʫ ʚ 

ʜʦʩʣʽʜʞʝʥʥʽ [25]. ɼʝʷʢʽ ʨʝʟʫʣʴʪʘʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʴʦʛʦ ʧʽʜʭʦʜʫ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ 

ʪʘʙʣ. 1.6. ɻʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ ʫ ʪʘʙʣ. 1.6 ʥʘʚʝʜʝʥʦ ʫ ʧʦʨʷʜʢʫ ʟʤʝʥʰʝʥʥʷ 

ʫʩʝʨʝʜʥʝʥʠʭ ʟʥʘʯʝʥʴ ʽʥʜʝʢʩʫ ʝʢʦʣʦʛʽʯʥʦʛʦ ʚʠʤʽʨʫ.  

ɯʥʚʝʨʩʥʠʡ ʘʥʘʣʽʟ ʚʽʜ ʽʥʜʝʢʩʫ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʜʦ ʦʢʨʝʤʠʭ ʽʥʜʠʢʘʪʦʨʽʚ ʪʘ 

ʧʘʨʘʤʝʪʨʽʚ ï ʮʝ ʜʽʻʚʠʡ ʽʥʩʪʨʫʤʝʥʪ ʦʮʽʥʶʚʘʥʥʷ ʩʪʘʥʫ, ʧʨʦʙʣʝʤ ʽ ʧʦʪʝʥʮʽʘʣʫ 

ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ. ɿʦʢʨʝʤʘ, ʧʦʢʘʟʥʠʢ ʙʝʟʧʝʯʥʦʩʪʽ ʚʦʜʠ, ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ 

ʮʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʜʝʢʩʫ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ (ʬʦʨʤʫʣʘ 1.2), ʻ 

ʦʜʥʠʤ ʟ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʣʦʛʽʯʥʠʭ ʽʥʜʠʢʘʪʦʨʽʚ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ ʧʦʨʫʯ ʟ ʪʘʢʠʤ 

ʧʦʢʘʟʥʠʢʦʤ ʷʢ, ʥʘʧʨʠʢʣʘʜ, ʜʦʩʪʫʧʥʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠ. ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ʟʘ 2011 ʨʽʢ 

ʉʧʽʣʴʥʦʾ ʧʨʦʛʨʘʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʟʘ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷʤ ʽ ʩʘʥʽʪʘʨʽʻʶ ɺʆʆɿ ʪʘ 

ʖʅɯʉɽʌ 98,1 % ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ ʤʘʻ ʜʦʩʪʫʧ ʜʦ ʧʠʪʥʦʾ ʚʦʜʠ ʟ 

ʧʦʢʨʘʱʝʥʠʭ ʜʞʝʨʝʣ, ʟ ʷʢʠʭ 86,3 % - ʟ ʩʠʩʪʝʤ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ 

[29]. ɼʣʷ ʩʽʣʴʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʟʥʘʯʝʥʥʷ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʪʘʥʦʚʣʷʪʴ ʚʽʜʧʦʚʽʜʥʦ 

97,7 ʪʘ 21,8, ʘ ʜʣʷ ʋʢʨʘʾʥʠ ʚ ʮʽʣʦʤʫ ï 98,0 ʪʘ 66,3 %. ʇʦʢʘʟʥʠʢ ʦʭʦʧʣʝʥʥʷ 

ʥʘʩʝʣʝʥʥʷ ʧʦʩʣʫʛʘʤʠ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ (ʪʘʙʣ. 1.7) ʻ ʚʘʞʣʠʚʦʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʧʨʦʪʝ ʚʽʥ ʥʝ ʚʭʦʜʠʪʴ ʫ ʩʠʩʪʝʤʫ 

ʧʘʨʘʤʝʪʨʽʚ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʘʣʦʩʪʽ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʜʘʥʠʭ ʜʣʷ 

ʧôʷʪʠ ʨʝʛʽʦʥʽʚ, ʧʨʠʯʠʥʠ ʯʦʛʦ ʚʽʜʦʙʨʘʞʝʥʦ ʽ ʧʦʷʩʥʝʥʦ ʚ ʦʜʥʽʡ ʟ ʜʦʧʦʚʽʜʝʡ 

ʄʽʥʨʝʛʽʦʥʫ ʋʢʨʘʾʥʠ [9]. ʅʘʡʤʝʥʰʝ ʦʭʦʧʣʝʥʠʡ ʧʦʩʣʫʛʘʤʠ ʟ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʩʪʘʥʦʤ ʥʘ 2011 ʨʽʢ, ʷʢ ʽ ʚ ʧʦʧʝʨʝʜʥʽ ʨʦʢʠ, ʙʫʚ 

ɿʘʭʽʜʥʦʫʢʨʘʾʥʩʴʢʠʡ ʤʘʢʨʦʨʘʡʦʥ. ɿʘʢʘʨʧʘʪʩʴʢʘ, ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ ʪʘ 

ʏʝʨʥʽʚʝʮʴʢʘ ʦʙʣʘʩʪʽ, ʘ ʪʘʢʦʞ ʏʝʨʢʘʩʴʢʘ ʦʙʣʘʩʪʴ ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʦʛʦ 

ʤʘʢʨʦʨʘʡʦʥʫ, ʤʘʶʪʴ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʥʝ ʙʽʣʴʰʝ 40 %. 
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ʊʘʙʣʠʮʷ 1.5 ï ʈʝʡʪʠʥʛʠ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʟʘ ʝʢʦʣʦʛʽʯʥʠʤ ʚʠʤʽʨʦʤ ʷʢʦʩʪʽ ʞʠʪʪʷ ʣʶʜʝʡ 

ʄʄʽ̔ʩʩʮʮʝʝ  
ʈʈʝʝʡʡʪʪʠʠʥʥʛʛʠʠ  ʟʟʘʘ  ʢʢʘʘʪʪʝʝʛʛʦʦʨʨ̫̫̔̔ ʤʤʠʠ  ʧʧʦʦʣʣ̔̔ʪʪʠʠʢʢʠʠ  ʝʝʢʢʦʦʣʣʦʦʛʛ̔̔ʯʯʥʥʦʦʛʛʦʦ  ʚʚʠʠʤʤ̔̔ʨʨʫʫ  ʈʈʝʝʡʡʪʪʠʠʥʥʛʛ  ʟʟʘʘ  ʽ̔ʥʥʜʜʝʝʢʢʩʩʦʦʤʤ  

ʝʝʢʢʦʦʣʣʦʦʛʛ̔̔ʯʯʥʥʦʦʛʛʦʦ  ʚʚʠʠʤʤ̔̔ʨʨʫʫ  ʉʪʘʥ ʜʦʚʢʽʣʣʷ ɽʢʦʣʦʛʽʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ɽʢʦʣʦʛʽʯʥʝ ʢʝʨʫʚʘʥʥʷ 

1 ʤ. ʉʝʚʘʩʪʦʧʦʣʴ ɺʦʣʠʥʩʴʢʘ ʦʙʣʘʩʪʴ ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ ʦʙʣʘʩʪʴ ʏʝʨʥʽʚʝʮʴʢʘ ʦʙʣʘʩʪʴ 

2 ʤ. ʂʠʾʚ ʊʝʨʥʦʧʽʣʴʩʴʢʘ ʦʙʣʘʩʪʴ ʇʦʣʪʘʚʩʴʢʘ ʦʙʣʘʩʪʴ ʤ. ʉʝʚʘʩʪʦʧʦʣʴ 

3 ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ ʦʙʣʘʩʪʴ ʍʤʝʣʴʥʠʮʴʢʘ ʦʙʣʘʩʪʴ ʏʝʨʥʽʚʝʮʴʢʘ ʦʙʣʘʩʪʴ ɺʦʣʠʥʩʴʢʘ ʦʙʣʘʩʪʴ 

4 ʏʝʨʥʽʚʝʮʴʢʘ ʦʙʣʘʩʪʴ ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʴ ʈʽʚʥʝʥʩʴʢʘ ʦʙʣʘʩʪʴ ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʴ 

5 ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʴ ʈʽʚʥʝʥʩʴʢʘ ʦʙʣʘʩʪʴ ʏʝʨʢʘʩʴʢʘ ʦʙʣʘʩʪʴ ʍʤʝʣʴʥʠʮʴʢʘ ʦʙʣʘʩʪʴ 

6 ʏʝʨʥʽʛʽʚʩʴʢʘ ʦʙʣʘʩʪʴ ʏʝʨʥʽʚʝʮʴʢʘ ʦʙʣʘʩʪʴ ɾʠʪʦʤʠʨʩʴʢʘ ʦʙʣʘʩʪʴ ʏʝʨʥʽʛʽʚʩʴʢʘ ʦʙʣʘʩʪʴ 

7 ɺʦʣʠʥʩʴʢʘ ʦʙʣʘʩʪʴ ʏʝʨʥʽʛʽʚʩʴʢʘ ʦʙʣʘʩʪʴ ʉʫʤʩʴʢʘ ʦʙʣʘʩʪʴ ɾʠʪʦʤʠʨʩʴʢʘ ʦʙʣʘʩʪʴ 

8 ʍʤʝʣʴʥʠʮʴʢʘ ʦʙʣʘʩʪʴ ɺʽʥʥʠʮʴʢʘ ʦʙʣʘʩʪʴ ɿʘʢʘʨʧʘʪʩʴʢʘ ʦʙʣʘʩʪʴ ʈʽʚʥʝʥʩʴʢʘ ʦʙʣʘʩʪʴ 

9 ɾʠʪʦʤʠʨʩʴʢʘ ʦʙʣʘʩʪʴ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ ʦʙʣʘʩʪʴ ʍʝʨʩʦʥʩʴʢʘ ʦʙʣʘʩʪʴ ʊʝʨʥʦʧʽʣʴʩʴʢʘ ʦʙʣʘʩʪʴ 

10 ɸʈ ʂʨʠʤ ɿʘʢʘʨʧʘʪʩʴʢʘ ʦʙʣʘʩʪʴ ʍʤʝʣʴʥʠʮʴʢʘ ʦʙʣʘʩʪʴ ʇʦʣʪʘʚʩʴʢʘ ʦʙʣʘʩʪʴ 

11 ʊʝʨʥʦʧʽʣʴʩʴʢʘ ʦʙʣʘʩʪʴ ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ ʦʙʣʘʩʪʴ ʏʝʨʥʽʛʽʚʩʴʢʘ ʦʙʣʘʩʪʴ ʤ. ʂʠʾʚ 

12 ɿʘʢʘʨʧʘʪʩʴʢʘ ʦʙʣʘʩʪʴ ʍʘʨʢʽʚʩʴʢʘ ʦʙʣʘʩʪʴ ʤ. ʂʠʾʚ ɿʘʢʘʨʧʘʪʩʴʢʘ ʦʙʣʘʩʪʴ 

13 ʍʘʨʢʽʚʩʴʢʘ ʦʙʣʘʩʪʴ ɾʠʪʦʤʠʨʩʴʢʘ ʦʙʣʘʩʪʴ ɺʦʣʠʥʩʴʢʘ ʦʙʣʘʩʪʴ ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ ʦʙʣʘʩʪʴ 

14 ʇʦʣʪʘʚʩʴʢʘ ʦʙʣʘʩʪʴ ʃʫʛʘʥʩʴʢʘ ʦʙʣʘʩʪʴ ʤ. ʉʝʚʘʩʪʦʧʦʣʴ ʏʝʨʢʘʩʴʢʘ ʦʙʣʘʩʪʴ 

15 ʂʠʾʚʩʴʢʘ ʦʙʣʘʩʪʴ ʆʜʝʩʴʢʘ ʦʙʣʘʩʪʴ ʊʝʨʥʦʧʽʣʴʩʴʢʘ ʦʙʣʘʩʪʴ ʉʫʤʩʴʢʘ ʦʙʣʘʩʪʴ 

16 ɺʽʥʥʠʮʴʢʘ ʦʙʣʘʩʪʴ ʍʝʨʩʦʥʩʴʢʘ ʦʙʣʘʩʪʴ ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʴ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ ʦʙʣʘʩʪʴ 

17 ʍʝʨʩʦʥʩʴʢʘ ʦʙʣʘʩʪʴ ʄʠʢʦʣʘʾʚʩʴʢʘ ʦʙʣʘʩʪʴ ʂʠʾʚʩʴʢʘ ʦʙʣʘʩʪʴ ʍʝʨʩʦʥʩʴʢʘ ʦʙʣʘʩʪʴ 

18 ʉʫʤʩʴʢʘ ʦʙʣʘʩʪʴ ʏʝʨʢʘʩʴʢʘ ʦʙʣʘʩʪʴ ʆʜʝʩʴʢʘ ʦʙʣʘʩʪʴ ɺʽʥʥʠʮʴʢʘ ʦʙʣʘʩʪʴ 

19 ʏʝʨʢʘʩʴʢʘ ʦʙʣʘʩʪʴ ʇʦʣʪʘʚʩʴʢʘ ʦʙʣʘʩʪʴ ɸʈ ʂʨʠʤ ɸʈ ʂʨʠʤ 

20 ʈʽʚʥʝʥʩʴʢʘ ʦʙʣʘʩʪʴ ʤ. ʉʝʚʘʩʪʦʧʦʣʴ ɺʽʥʥʠʮʴʢʘ ʦʙʣʘʩʪʴ ʍʘʨʢʽʚʩʴʢʘ ʦʙʣʘʩʪʴ 

21 ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ ʦʙʣʘʩʪʴ ʉʫʤʩʴʢʘ ʦʙʣʘʩʪʴ ʍʘʨʢʽʚʩʴʢʘ ʦʙʣʘʩʪʴ ʂʠʾʚʩʴʢʘ ʦʙʣʘʩʪʴ 

22 ɿʘʧʦʨʽʟʴʢʘ ʦʙʣʘʩʪʴ ɿʘʧʦʨʽʟʴʢʘ ʦʙʣʘʩʪʴ ʄʠʢʦʣʘʾʚʩʴʢʘ ʦʙʣʘʩʪʴ ʆʜʝʩʴʢʘ ʦʙʣʘʩʪʴ 

23 ʄʠʢʦʣʘʾʚʩʴʢʘ ʦʙʣʘʩʪʴ ɸʈ ʂʨʠʤ ʃʫʛʘʥʩʴʢʘ ʦʙʣʘʩʪʴ ʄʠʢʦʣʘʾʚʩʴʢʘ ʦʙʣʘʩʪʴ 

24 ɼʦʥʝʮʴʢʘ ʦʙʣʘʩʪʴ ʤ. ʂʠʾʚ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ ʦʙʣʘʩʪʴ ʃʫʛʘʥʩʴʢʘ ʦʙʣʘʩʪʴ 

25 ʆʜʝʩʴʢʘ ʦʙʣʘʩʪʴ ɼʦʥʝʮʴʢʘ ʦʙʣʘʩʪʴ ɿʘʧʦʨʽʟʴʢʘ ʦʙʣʘʩʪʴ ɿʘʧʦʨʽʟʴʢʘ ʦʙʣʘʩʪʴ 

26 ʃʫʛʘʥʩʴʢʘ ʦʙʣʘʩʪʴ ʂʠʾʚʩʴʢʘ ʦʙʣʘʩʪʴ ɼʦʥʝʮʴʢʘ ʦʙʣʘʩʪʴ ɼʦʥʝʮʴʢʘ ʦʙʣʘʩʪʴ 

27 ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ ʦʙʣʘʩʪʴ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ ʦʙʣʘʩʪʴ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ ʦʙʣʘʩʪʴ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ ʦʙʣʘʩʪʴ 
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ʊʘʙʣʠʮʷ 1.6 ï ʈʦʟʧʦʜʽʣʝʥʥʷ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʟʘ ʤʘʢʨʦʨʘʡʦʥʘʤʠ ʪʘ  

ʽʥʜʝʢʩʦʤ ʝʢʦʣʦʛʽʯʥʦʛʦ ʚʠʤʽʨʫ 

ɻʨʫʧʘ ʧʦʨʽʚʥʷʥʥʷ 

ʈʝʛʽʦʥ ʤʘʢʨʦʨʘʡʦʥʫ 

ʟ ʥʘʡʙʽʣʴʰʠʤ 

ʟʥʘʯʝʥʥʷʤ ʽʥʜʝʢʩʫ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʚʠʤʽʨʫ 

ʈʝʛʽʦʥ ʤʘʢʨʦʨʘʡʦʥʫ 

ʟ ʥʘʡʤʝʥʰʠʤ ʟʥʘʯʝʥʥʷʤ 

ʽʥʜʝʢʩʫ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʚʠʤʽʨʫ 

ɿʘʭʽʜʥʦʫʢʨʘʾʥʩʴʢʠʡ 

ʤʘʢʨʦʨʘʡʦʥ 

( ) 

ʏʝʨʥʽʚʝʮʴʢʘ 

ʦʙʣʘʩʪʴ 

( ) 

ɺʽʥʥʠʮʴʢʘ ʦʙʣʘʩʪʴ 

( ) 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ 

ʤʘʢʨʦʨʘʡʦʥ 

( ) 

ʏʝʨʥʽʛʽʚʩʴʢʘ 

ʦʙʣʘʩʪʴ 

( ) 

ʂʠʾʚʩʴʢʘ ʦʙʣʘʩʪʴ 

( ) 

ʉʣʦʙʽʜʩʴʢʘ ʋʢʨʘʾʥʘ 

( ) 

ʇʦʣʪʘʚʩʴʢʘ ʦʙʣʘʩʪʴ 

( ) 

ʍʘʨʢʽʚʩʴʢʘ ʦʙʣʘʩʪʴ 

( ) 

ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʠʡ 

ʤʘʢʨʦʨʘʡʦʥ 

( ) 

ʍʝʨʩʦʥʩʴʢʘ ʦʙʣʘʩʪʴ 

( ) 

ʄʠʢʦʣʘʾʚʩʴʢʘ ʦʙʣʘʩʪʴ 

( ) 

ɼʦʥʙʘʩ ʪʘ ʅʠʞʥʻ 

ʇʨʠʜʥʽʧʨʦʚôʷ 

( ) 

ʃʫʛʘʥʩʴʢʘ ʦʙʣʘʩʪʴ 

( ) 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ 

ʦʙʣʘʩʪʴ 

( ) 

 

ʊʘʙʣʠʮʷ 1.7 ï ʆʭʦʧʣʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʧʦʩʣʫʛʘʤʠ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ [9] 

ʈʝʛʽʦʥ 

ʏʘʩʪʢʘ 

ʥʘʩʝʣʝʥʥʷ, ʷʢʝ 

ʦʜʝʨʞʫʻ ʧʦʩʣʫʛʠ ʟ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ 

ʈʝʛʽʦʥ 

ʏʘʩʪʢʘ 

ʥʘʩʝʣʝʥʥʷ, ʷʢʝ 

ʦʜʝʨʞʫʻ ʧʦʩʣʫʛʠ 

ʟ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ 

ʤ. ʂʠʾʚ 100,0 ɺʽʥʥʠʮʴʢʘ ʦʙʣʘʩʪʴ 72,0 

ʍʝʨʩʦʥʩʴʢʘ ʦʙʣʘʩʪʴ 99,0 ʍʘʨʢʽʚʩʴʢʘ ʦʙʣʘʩʪʴ 69,2 

ɼʦʥʝʮʴʢʘ ʦʙʣʘʩʪʴ 95,0 ʉʫʤʩɹʢʘ ʦʙʣʘʩʪʴ 60,2 

ɿʘʧʦʨʽʟʴʢʘ ʦʙʣʘʩʪʴ 91,3 ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ ʦʙʣʘʩʪʴ 55,7 

ɸʈ ʂʨʠʤ 84,0 ʏʝʨʥʽʛʽʚʩʴʢʘ ʦʙʣʘʩʪʴ 55,3 

ʆʜʝʩʴʢʘ ʦʙʣʘʩʪʴ 83,6 ɾʠʪʦʤʠʨʩʴʢʘ ʦʙʣʘʩʪʴ 55,1 

ʂʠʾʚʩʴʢʘ ʦʙʣʘʩʪʴ 76,8 ʈʽʚʥʝʥʩʴʢʘ ʦʙʣʘʩʪʴ 54,2 

ʄʠʢʦʣʘʾʚʩʴʢʘ ʦʙʣʘʩʪʴ 76,0 ɿʘʢʘʨʧʘʪʩʴʢʘ ʦʙʣʘʩʪʴ 35,2 

ʇʦʣʪʘʚʩʴʢʘ ʦʙʣʘʩʪʴ 76,0 ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ ʦʙʣʘʩʪʴ 35,1 

ʊʝʨʥʦʧʽʣʴʩʴʢʘ ʦʙʣʘʩʪʴ 75,0 ʏʝʨʢʘʩʴʢʘ ʦʙʣʘʩʪʴ 29,7 

ʤ. ʉʝʚʘʩʪʦʧʦʣʴ 73,4 ʏʝʨʥʽʚʝʮʴʢʘ ʦʙʣʘʩʪʴ 21,9 

 

ʏʘʩʪʢʘ ʥʘʩʝʣʝʥʥʷ, ʷʢʝ ʤʘʻ ʜʦʩʪʫʧ ʜʦ ʷʢʽʩʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ ʟʘ ʭʽʤʽʯʥʠʤʠ ʽ 

ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʟ ʨʦʟʧʦʜʽʣʴʥʠʭ ʤʝʨʝʞ ʩʠʩʪʝʤ 
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ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʽ ʜʞʝʨʝʣ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ 

ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʚʘʨʽʶʻʪʴʩʷ ʚʽʜ 78 ʜʣʷ ʃʫʛʘʥʩʴʢʦʾ ʦʙʣʘʩʪʽ ʜʦ ʤʘʡʞʝ 

100 % ʜʣʷ ʤ. ʂʠʻʚʘ (ʪʘʙʣ. 1.8). ɸʥʘʣʽʟ ʟʥʘʯʝʥʴ ʽʥʜʝʢʩʫ ʷʢʦʩʪʽ ʚʦʜʠ, 

ʫʩʝʨʝʜʥʝʥʠʭ ʟʘ ʢʽʣʴʢʽʩʪʶ ʥʘʩʝʣʝʥʥʷ ʨʝʛʽʦʥʽʚ, ʜʣʷ ʤʘʢʨʦʨʘʡʦʥʽʚ ʋʢʨʘʾʥʠ 

ʧʦʢʘʟʫʻ, ʱʦ ʥʘʡʢʨʘʱʦʶ ʻ ʷʢʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠ ʫ ɿʘʭʽʜʥʦʫʢʨʘʾʥʩʴʢʦʤʫ 

ʤʘʢʨʦʨʘʡʦʥʽ, ʘ ʥʘʡʛʽʨʰʦʶ ï ʫ ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʦʤʫ. 

 

ʊʘʙʣʠʮʷ 1.8 ï ɯʥʜʝʢʩ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ 

ʈʈʝʝʛʛ̔̔ʦʦʥʥ  //  ʄʄʘʘʢʢʨʨʦʦʨʨʘʘʡʡʦʦʥʥ  
ɿɿʥʥʘʘʯʯʝʝʥʥʥʥ̫̫  

ʽ̔ʥʥʜʜʝʝʢʢʩʩʫʫ  ʷ̫ʢʢʦʦʩʩʪʪ̔̔  

ʧʧʠʠʪʪʥʥʦʦʾʾ  ʚʚʦʦʜʜʠʠ  

ʤ. ʂʠʾʚ 99,7 

ʃʫʛʘʥʩʴʢʘ ʦʙʣʘʩʪʴ 78,1 

ɿʘʭʽʜʥʦʫʢʨʘʾʥʩʴʢʠʡ ʤʘʢʨʦʨʘʡʦʥ 91,7 

ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʠʡ ʤʘʢʨʦʨʘʡʦʥ 89,1 

ʉʣʦʙʽʜʩʴʢʘ ʋʢʨʘʾʥʘ 88,9 

ɼʦʥʙʘʩ ʪʘ ʅʠʞʥʻ ʇʨʠʜʥʽʧʨʦʚôʷ  88,6 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʤʘʢʨʦʨʘʡʦʥ 87,0 

 

ɺ ʩʪʨʫʢʪʫʨʽ ʽʥʜʝʢʩʫ ʝʢʦʣʦʛʽʯʥʦʛʦ ʚʠʤʽʨʫ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʢʨʽʤ ʽʥʜʝʢʩʫ 

ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʤʽʩʪʷʪʴʩʷ ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʷʢ ʧʘʨʘʤʝʪʨʠ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʘʙʠʨʘʥʥʷ ʚʦʜʠ, ʩʢʠʜʘʥʥʷ ʟʚʦʨʦʪʥʠʭ ʚʦʜ  ̔ʟʘʙʨʫʜʥʝʥʠʭ ʩʪʽʯʥʠʭ 

ʚʦʜ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʚʽʞʦʾ ʚʦʜʠ ʥʘ ʚʠʨʦʙʥʠʯʽ ʧʦʪʨʝʙʠ ʪʘ ʝʢʦʥʦʤʽʾ ʟʘʙʠʨʘʥʥ ̫

ʚʦʜʠ. ɿʥʘʯʝʥʥʷ ʥʘʙʦʨʽʚ ʜʘʥʠʭ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦ. ɿʦʢʨʝʤʘ, ʧʘʨʘʤʝʪʨʠ çɺʠʢʦʨʠʩʪʘʥʥʷ ʩʚʽʞʦʾ ʚʦʜʠ ʥʘ 

ʚʠʨʦʙʥʠʯʽ ʧʦʪʨʝʙʠè ̔ çʉʢʠʜʘʥʥʷ ʟʘʙʨʫʜʥʝʥʠʭ ʩʪʽʯʥʠʭ ʚʦʜè ʦʪʨʠʤʘʥʦ ʷʢ 

ʚʽʜʥʦʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʚʽʞʦʾ ʚʦʜʠ ʥʘ ʚʠʨʦʙʥʠʯʽ ʧʦʪʨʝʙʠ ʪʘ 

ʩʢʠʜʘʥʥʷ ʟʘʙʨʫʜʥʝʥʠʭ ʟʚʦʨʦʪʥʠʭ ʚʦʜ ʜʦ ʢʽʣʴʢʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʽ ʩʢʠʜʘʣʠ 

ʟʚʦʨʦʪʥʽ ʚʦʜʠ ʚ ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʥʽ ʦʙ'ʻʢʪʠ [12]. ʆʪʨʠʤʘʥʽ ʧʘʨʘʤʝʪʨʠ, ʧʦʨʫʯ ʟ 

ʧʦʢʘʟʥʠʢʦʤ ʝʢʦʥʦʤʽʾ ʟʘʙʠʨʘʥʥʷ ʚʦʜʠ, ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʝʨʝʜʥʽʡ ʚʦʜʥʠʡ ʩʣʽʜ 

ʧʽʜʧʨʠʻʤʩʪʚ ʨʝʛʽʦʥʫ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʠ  ̔ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʥʠʭ ʦʙô̒ ʢʪʽʚ 

ʪʘ ʬʦʨʤʫʶʪʴ ʟʥʘʯʝʥʥʷ ʽʥʜʠʢʘʪʦʨʫ ʧʨʦʤʠʩʣʦʚʦʾ ʚʦʜʦʝʬʝʢʪʠʚʥʦʩʪʽ ʨʝʛʽʦʥʽʚ 

ʋʢʨʘʾʥʠ (ʪʘʙʣ. 1.9).  
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ʊʘʙʣʠʮʷ 1.9 ï ʈʝʛʽʦʥʠ-ʣʽʜʝʨʠ ʪʘ ʨʝʛʽʦʥʠ-ʘʫʪʩʘʡʜʝʨʠ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ 

ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ 

ʇʦʟʠʮʽʷ ʫ 

ʨʝʡʪʠʥʛʫ 

ʟʘ 

ʧʦʢʘʟʥʠʢʦʤ 

ʆʙʩ̫ʛ 

ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʚʽʞʦʾ ʚʦʜʠ ʥʘ 

ʚʠʨʦʙʥʠʯʽ ʧʦʪʨʝʙʠ 

ʚ ʩʝʨʝʜʥʴʦʤʫ 

ʦʜʥʠʤ 

ʧʽʜʧʨʠʻʤʩʪʚʦʤ, 

ʪʠʩ. ʤ
3
 

ʆʙʩʷʛ ʩʢʠʜʘʥʥʷ 

ʟʘʙʨʫʜʥʝʥʠʭ 

ʩʪʽʯʥʠʭ ʚʦʜ ʚ 

ʩʝʨʝʜʥʴʦʤʫ ʦʜʥʠʤ 

ʧʽʜʧʨʠʻʤʩʪʚʦʤ, 

ʪʠʩ. ʤ
3
 

ʏʘʩʪʢʘ ʝʢʦʥʦʤʽʾ 

ʟʘʙʠʨʘʥʥʷ ʚʦʜʠ, % 

ɿʥʘʯʝʥʥʷ 

ʽʥʜʠʢʘʪʦʨʫ 

ʧʨʦʤʠʩʣʦʚʦʾ 

ʚʦʜʦʝʬʝʢʪʠʚʥʦʩʪʽ 

1 

ɿʘʢʘʨʧʘʪʩʴʢʘ 

ʦʙʣʘʩʪʴ 

47 

ʤ. ʂʠʾʚ 

0 

ʈʽʚʥʝʥʩʴʢʘ 

ʦʙʣʘʩʪʴ 

97,8 

ʈʽʚʥʝʥʩʴʢʘ 

ʦʙʣʘʩʪʴ 

0,650 

2 

ʏʝʨʥʽʚʝʮʴʢʘ 

ʦʙʣʘʩʪʴ 

186 

ɺʦʣʠʥʩʴʢʘ 

ʦʙʣʘʩʪʴ 

9 

ʍʤʝʣʴʥʠʮʴʢʘ 

ʦʙʣʘʩʪʴ 

96,9 

ʍʤʝʣʴʥʠʮʴʢʘ 

ʦʙʣʘʩʪʴ 

0,648 

3 
ʏʝʨʢʘʩʴʢʘ ʦʙʣʘʩʪʴ 

219 

ɺʽʥʥʠʮʴʢʘ 

ʦʙʣʘʩʪʴ 

12 

ʍʘʨʢʽʚʩʴʢʘ 

ʦʙʣʘʩʪʴ 

96,0 

ʏʝʨʥʽʚʝʮʴʢʘ 

ʦʙʣʘʩʪʴ 

0,645 

4 

ɺʦʣʠʥʩʴʢʘ 

ʦʙʣʘʩʪʴ 

244 

ʍʤʝʣʴʥʠʮʴʢʘ 

ʦʙʣʘʩʪʴ 

14 

ʇʦʣʪʘʚʩʴʢʘ 

ʦʙʣʘʩʪʴ 

95,9 

ʏʝʨʢʘʩʴʢʘ  

ʦʙʣʘʩʪʴ 

0,640 

5 

ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ 

ʦʙʣʘʩʪʴ 

247 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ 

ʦʙʣʘʩʪʴ 

22 

ʃʫʛʘʥʩʴʢʘ  

ʦʙʣʘʩʪʴ 

95,6 

ʇʦʣʪʘʚʩʴʢʘ 

ʦʙʣʘʩʪʴ 

0,637 

23 

ʄʠʢʦʣʘʾʚʩʴʢʘ 

ʦʙʣʘʩʪʴ 

5000 

ʄʠʢʦʣʘʾʚʩʴʢʘ 

ʦʙʣʘʩʪʴ 

1354 

ʊʝʨʥʦʧʽʣʴʩʴʢʘ 

ʦʙʣʘʩʪʴ 

64,6 

ɼʦʥʝʮʴʢʘ  

ʦʙʣʘʩʪʴ 

0,432 

24 

ɿʘʧʦʨʽʟʴʢʘ 

ʦʙʣʘʩʪʴ 

7413 

ʆʜʝʩʴʢʘ  

ʦʙʣʘʩʪʴ 

1753 

ʍʝʨʩʦʥʩʴʢʘ 

ʦʙʣʘʩʪʴ 

60,9 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ 

ʦʙʣʘʩʪʴ 

0,427 

25 
ʂʠʾʚʩʴʢʘ ʦʙʣʘʩʪʴ 

10803 

ʤ. ʉʝʚʘʩʪʦʧʦʣʴ 

2046 

ʤ. ʉʝʚʘʩʪʦʧʦʣʴ 

40,7 

ʤ. ʂʠʾʚ 

0,426 

26 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ 

ʦʙʣʘʩʪʴ 

16171 

ɼʦʥʝʮʴʢʘ  

ʦʙʣʘʩʪʴ 

2107 

ɺʦʣʠʥʩʴʢʘ 

ʦʙʣʘʩʪʴ 

23,3 

ʤ. ʉʝʚʘʩʪʦʧʦʣʴ 

0,306 

27 
ʤ. ʂʠʾʚ 

22250 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ 

ʦʙʣʘʩʪʴ 

6737 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ 

ʦʙʣʘʩʪʴ 

5,3 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ 

ʦʙʣʘʩʪʴ 

0,211 

 

ɼʦʥʝʮʴʢʘ  ̔ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ ʦʙʣʘʩʪʽ ʨʘʟʦʤ ʪʘ ʤʘʡʞʝ ʧʦʨʽʚʥʫ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʙʽʣʴʰʝ 40 % ʩʚʽʞʦʾ ʚʦʜʠ, ʟʘʙʨʘʥʦʾ ʚ ʋʢʨʘʾʥʽ (ʨʠʩ. 1.8), ʧʨʦʪʝ 

ʚʽʜʥʦʰʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʜʦ ʢʽʣʴʢʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ, ̫ ʢʽ ʩʢʠʜʘʶʪʴ ʟʚʦʨʦʪʥʫ 

ʚʦʜʫ, ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʙʽʣʴʰ ʥʽʞ ʫ ʪʨʠ ʟ ʧʦʣʦʚʠʥʦʶ ʨʘʟʠ (ʜʣʷ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ 



 

 

49 

ʦʙʣʘʩʪʽ ʤʘʻʤʦ 16,2, ʘ ʜʣʷ ɼʦʥʝʮʴʢʦʾ ï 4,6 ʤʣʥ ʤ
3
). ʎ ̔ ʞ ʦʙʣʘʩʪʽ ʨʘʟʦʤ 

ʩʢʠʜʘʶʪʴ ʤʘʡʞʝ ʜʚʽ ʪʨʝʪʠʥʠ ʦʙʩʷʛʫ ʚʩʽʭ ʟʘʙʨʫʜʥʝʥʠʭ ʟʚʦʨʦʪʥʠʭ ʚʦʜ ʫ 

ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʥʽ ʦʙ'ʻʢʪʠ ʜʝʨʞʘʚʠ (ʨʠʩ. 1.8), ʧʨʠ ʮʴʦʤʫ ʦʙʽʡʤʘʶʯʠ ʦʩʪʘʥʥʽ 

ʤʽʩʮʷ ʫ ʨʝʡʪʠʥʛʫ ʟʘ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʤ ʥʘ ʢʽʣʴʢʽʩʪ ɹʧʽʜʧʨʠʻʤʩʪʚ ʟʥʘʯʝʥʥʷʤ 

ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ (ʜʠʚ. ʪʘʙʣ. 1.9). ʃʽʜʝʨʘʤʠ ʩʝʨʝʜ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʟ ʝʢʦʥʦʤʽʾ 

ʟʘʙʠʨʘʥʥʷ ʚʦʜʠ ʟʘ ʨʘʭʫʥʦʢ ʦʙʦʨʦʪʥʦʛʦ ʪʘ ʧʦʚʪʦʨʥʦ-ʧʦʩʣʽʜʦʚʥʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ  ̒ ʈʽʚʥʝʥʩʴʢʘ, ʍʤʝʣʴʥʠʮʴʢʘ, ʍʘʨʢʽʚʩʴʢʘ, ʇʦʣʪʘʚʩʴʢʘ  ̔

ʃʫʛʘʥʩʴʢʘ ʦʙʣʘʩʪʽ, ʟʥʘʯʝʥʥ ̫ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʜʣʷ ʷʢʠʭ ʩʪʘʥʦʚʠʪʴ ʙʽʣʴʰʝ 95 % 

ʝʢʦʥʦʤʽʾ [12]. ʇô̫ ʪʽʨʢʫ ʨʝʛʽʦʥʽʚ ʟ ʥʘʡʙʽʣʴʰʦʶ ʝʢʦʥʦʤʽʻʶ ʟʘʙʠʨʘʥʥʷ ʚʦʜʠ ʟʘ 

ʘʙʩʦʣʶʪʥʠʤ ʟʥʘʯʝʥʥʷʤ ʫ ʢʤ
3
 ʬʦʨʤʫʶʪʴ ɿʘʧʦʨʽʟʴʢʘ, ɼʦʥʝʮʴʢʘ, 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ, ʈʽʚʥʝʥʩʴʢʘ ʪʘ ʄʠʢʦʣʘʾʚʩʴʢʘ ʦʙʣʘʩʪʽ [11], ʝʢʦʥʦʤʽʷ ʚʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ ʷʢʠʤʠ ʩʪʘʥʦʚʠʪʴ ʤʘʡʞʝ 70 % ʦʙʩʷʛʫ ʟʘ ʦʮʽʥʶʚʘʥʠʤʠ ʨʝʛʽʦʥʘʤʠ 

ʨʘʟʦʤ (ʨʠʩ. 1.9). 

 

  

ʘ)   ʙ) 

 

ʈʠʩʫʥʦʢ 1.8 ï ʆʙʩʷʛ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʚʽʞʦʾ ʚʦʜʠ ʥʘ ʚʠʨʦʙʥʠʯʽ ʧʦʪʨʝʙʠ (ʘ) 

ʪʘ ʩʢʠʜʘʥʥʷ ʟʘʙʨʫʜʥʝʥʠʭ ʟʚʦʨʦʪʥʠʭ ʚʦʜ ʫ ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʥʽ ʦʙ'ʻʢʪʠ (ʙ) 

ʟʘ ʨʝʛʽʦʥʘʤʠ ʋʢʨʘʾʥʠ 
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ɿʥʘʯʝʥʥʷ ʽʥʰʠʭ ʩʢʣʘʜʦʚʠʭ ʽʥʜʝʢʩʫ ʝʢʦʣʦʛʽʯʥʦʛʦ ʚʠʤʽʨʫ, ʢʘʪʝʛʦʨʽʡ 

ʧʦʣʽʪʠʢʠ, ʽʥʜʠʢʘʪʦʨʽʚ ʽ ʧʘʨʘʤʝʪʨʽʚ, ʪʘ ʨʝʡʪʠʥʛʠ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʟʘ ʥʠʤʠ 

ʥʘʚʝʜʝʥʦ ʫ ʜʦʜʘʪʢʘʭ. ɼʝʪʘʣʴʥʝ ʽʥʚʝʨʩʥʝ ʦʮʽʥʶʚʘʥʥʷ ʢʦʞʥʦʛʦ ʨʝʛʽʦʥʫ ʋʢʨʘʾʥʠ 

ʚ ʝʢʦʣʦʛʽʯʥʦʤʫ ʚʠʤʽʨʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʚʠʛʣʷʜʽ ʘʥʘʣʽʟʫ ʾʭ ʧʨʦʬʽʣʽʚ.  

 

 

ʈʠʩʫʥʦʢ 1.9 ï ʆʙʩʷʛ ʝʢʦʥʦʤʽʾ ʟʘʙʠʨʘʥʥʷ ʚʦʜʠ ʟʘ ʨʘʭʫʥʦʢ ʦʙʦʨʦʪʥʦʛʦ ʪʘ 

ʧʦʚʪʦʨʥʦ-ʧʦʩʣʽʜʦʚʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʟʘ ʨʝʛʽʦʥʘʤʠ ʋʢʨʘʾʥʠ 

ɼʚʦʦʢʠʩ ʩʫʣʴʬʫʨʫ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʝʢʦʩʠʩʪʝʤʠ ʪʘ ʰʢʦʜʠʪʴ 

ʟʜʦʨʦʚôʶ ʣʶʜʠʥʠ. ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ɼʝʨʞʩʪʘʪʫ [11] ʜʚʽ ʪʨʝʪʠʥʠ ʚʠʢʠʜʽʚ 

ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʫ 2011 ʨʦʮʽ ʚʠʢʠʥʫʪʦ 

ʩʪʘʮʽʦʥʘʨʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʟʘʙʨʫʜʥʝʥʥʷ (ʨʠʩ. 1.10), ʟ ʷʢʠʭ ʤʘʡʞʝ ʪʨʝʪʠʥʘ 

ʦʙʩʷʛʫ ʚʠʢʠʜʽʚ ʧʨʠʧʘʜʘʻ ʥʘ ʜʚʦʦʢʠʩ ʩʫʣʴʬʫʨʫ (SO2). ɺʠʢʠʜʠ ʦʢʠʩʫ ʢʘʨʙʦʥʫ 

(CO) ʩʢʣʘʜʘʶʪʴ 74 % ʩʫʢʫʧʥʠʭ ʚʠʢʠʜʽʚ ʚʽʜ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ, ʟʘʣʽʟʥʠʯʥʦʛʦ, 

ʘʚʽʘʮʽʡʥʦʛʦ ʪʘ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʽ ʚʽʜ ʚʠʨʦʙʥʠʯʦʾ ʪʝʭʥʽʢʠ, ʘ ʪʘʢʦʞ ʙʽʣʴʰʝ 

40 % ʚʠʢʠʜʽʚ ʚʽʜ ʩʪʘʮʽʦʥʘʨʥʠʭ ʽ ʧʝʨʝʩʫʚʥʠʭ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ. 

ʅʠʥʽ ʫ ʩʚʽʪʽ ʘʢʪʫʘʣʴʥʠʤ ʧʠʪʘʥʥʷʤ, ʷʢʝ ʚʠʢʣʠʢʘʻ ʟʥʘʯʥʝ ʟʘʥʝʧʦʢʦʻʥʥʷ, ʻ 

ʰʢʽʜʣʠʚʠʡ ʚʧʣʠʚ ʥʘ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ ʪʘ ʥʘʚʢʦʣʠʰʥʻ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ 




























































































































































































































































































































































































































































































































































































































































































































