
ʄɯʅɯʉʊɽʈʉʊɺʆ ʆʉɺɯʊʀ ɯ ʅɸʋʂʀ ʋʂʈɸɰʅʀ 

 

ʉʋʄʉʔʂʀʁ ɼɽʈɾɸɺʅʀʁ ʋʅɯɺɽʈʉʀʊɽʊ 

 

 

 

 

 

 

 

 

 

ʈʆʁ ɯɻʆʈ ʆʃɽʂʉɸʅɼʈʆɺʀʏ 

 

     ʋɼʂ 504.062:66.094.3ï926.214 

 

 

 

 

ʇɯɼɺʀʑɽʅʅʗ ɽʂʆʃʆɻɯʏʅʆɰ ɹɽɿʇɽʂʀ ʇʀʊʅʆɻʆ ɺʆɼʆʇʆʉʊɸʏɸʅʅʗ 

ʐʃʗʍʆʄ ɯʅʊɽʅʉʀʌɯʂɸʎɯɰ ʇʈʆʎɽʉʋ ʆʂʀʉʃɽʅʅʗ ʆʈɻɸʅɯʏʅʀʍ 

ʈɽʏʆɺʀʅ 

 

ʉʧʝʮʽʘʣʴʥʽʩʪʴ 21.06.01 ï ʝʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ 

 

 

 

ɸʚʪʦʨʝʬʝʨʘʪ 

ʜʠʩʝʨʪʘʮʽ ʾʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ 

ʢʘʥʜʠʜʘʪʘ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ 

 

 

 

 

 

 

 

 

 

 

ʉʫʤʠ ï 2017 



 
 

ɼʠʩʝʨʪʘʮʽʻʶ ʻ ʨʫʢʦʧʠʩ. 

ʈʦʙʦʪʘ ʚʠʢʦʥʘʥʘ ʥʘ ʢʘʬʝʜʨʽ ʧʨʠʢʣʘʜʥʦʾ ʝʢʦʣʦʛʽʾ ʉʫʤʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ        

ʫʥʽʚʝʨʩʠʪʝʪʫ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ. 

 

 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ 

ʇʣʷʮʫʢ ʃʝʦʥʽʜ ɼʤʠʪʨʦʚʠʯ, 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʄʽʥʽʩʪʝʨʩʪʚʘ 

ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ, 

ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʧʨʠʢʣʘʜʥʦʾ ʝʢʦʣʦʛʽʾ. 

  

ʆʬʽʮʽʡʥʽ ʦʧʦʥʝʥʪʠ: ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ 

ʇʝʪʨʫʰʢʘ ɯʛʦʨ ʄʠʭʘʡʣʦʚʠʯ, 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ, 

ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʪʘ            

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, 

ʟʘʩʪʫʧʥʠʢ ʜʠʨʝʢʪʦʨʘ, ʜʝʢʘʥ ʧʦʚʥʦʾ ʚʠʱʦʾ ʦʩʚʽʪʠ   

ʽʥʩʪʠʪʫʪʫ ʝʢʦʣʦʛʽʾ, ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ 

ʪʫʨʠʟʤʫ ʽʤʝʥʽ ɺ. ʏʦʨʥʦʚʦʣʘ; 

  

 ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʄʝʣʴʥʠʢ ʆʣʝʥʘ ʉʝʨʛʽʾʚʥʘ, 

ɻʣʫʭʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ʆʣʝʢʩʘʥʜʨʘ ɼʦʚʞʝʥʢʘ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʩʚʽʪʠ ʽ 

ʥʘʫʢʠ ʋʢʨʘʾʥʠ, 

ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʙʝʟʧʝʢʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ,         

ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʪʘ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ. 

 

     

 

 

 

 

ɿʘʭʠʩʪ ʚʽʜʙʫʜʝʪʴʩʷ 10 ʣʶʪʦʛʦ 2017 ʨ. ʦ 1100 ʛʦʜʠʥʽ ʥʘ ʟʘʩʽʜʘʥʥʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ    

ʚʯʝʥʦʾ ʨʘʜʠ ʂ 55.051.04 ʚ ʉʫʤʩʴʢʦʤʫ ʜʝʨʞʘʚʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʟʘ ʘʜʨʝʩʦʶ: 40007,        
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ɸʚʪʦʨʝʬʝʨʘʪ ʨʦʟʽʩʣʘʥʠʡ ç05è ʩʽʯʥʷ 2017 ʨ. 

 

 

 

ʋʯʝʥʠʡ ʩʝʢʨʝʪʘʨ 

 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʚʯʝʥʦʾ ʨʘʜʠ        ʃ. ʃ. ɻʫʨʝʮʴ 



 

1 

 
 

ɿɸɻɸʃʔʅɸ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʈʆɹʆʊʀ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʆʩʦʙʣʠʚʽʩʪʴ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʚ ʋʢʨʘʾʥʽ ʧʦʣʷʛʘʻ ʚ 

ʪʦʤʫ, ʱʦ ʚʦʥʦ ʥʘ 80 % ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟ ʧʦʚʝʨʭʥʝʚʠʭ ʜʞʝʨʝʣ, ʘ ʷʢʽʩʪʴ  ̔ʙʝʟʧʝʯʥʽʩʪʴ 

ʧʠʪʥʦʾ ʚʦʜʠ ʜʣʷ ʣʶʜʠʥʠ ʧʨʷʤʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʜʞʝʨʝʣ ʪʘ ʝʬʝʢʪʠʚ-

ʥʦʩʪʽ ʨʦʙʦʪʠ ʩʠʩʪʝʤ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʤʽʩʪ. ɸʢʪʫʘʣʴʥʦʶ ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʦ-

ʙʣʝʤʘ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ ʫ ʧʦʚʝʨʭʥʝʚʠʭ ʜʞʝʨʝʣʘʭ ʟʘ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ ʧʦʢʘ-

ʟʥʠʢʘʤʠ. ʇʨʠʨʦʜʥʽ ʚʦʜʠ ʤʽʩʪʷʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʟʦʢʨʝ-

ʤʘ ʦʨʛʘʥʽʯʥʠʭ. ʆʩʪʘʥʥʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʦʨʛʘʥʽʯʥʦʶ ʨʝʯʦʚʠʥʦʶ ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥ-

ʥʷ ʪʘ ʯʠʩʣʝʥʥʠʤʠ ʜʦʤʽʰʢʘʤʠ ʰʪʫʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ ʱʦ ʝʢʦʣʦʛʽʯʥʘ 

ʙʝʟʧʝʢʘ ʻ ʦʜʥ̔̒ ʶ ʟ̔ ʩʢʣʘʜʦʚʠʭ ʥʘʮʽʦʥʘʣʴʥʦʾ ʙʝʟʧʝʢʠ ʢʨʘʾʥʠ ʽ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʩʪʚʦ-

ʨʝʥʥʷ ʫʤʦʚ ʥʘʜʽʡʥʦʾ ʙʝʟʧʝʢʠ ʞʠʪʪʷ ʪʘ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ ʯʝʨʝʟ ʫʧʨʘʚʣʽʥʥʷ ʥʝʙʝʟʧʝ-

ʢʘʤʠ, ʱʦ ʻ ʥʘʩʣʽʜʢʦʤ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʽ ʧʨʠʨʦʜʥʠʭ ʩʠʩʪʝʤ, ʦʮʽʥʁ-

ʚʘʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʧʣʠʚʫ ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘ ʣʶʜʠʥʫ ʽ ʡʦʛʦ ʧʦʧʝʨʝ-

ʜʞʝʥʥʷ ʟʘʣʠʰʘʁʪʴʩʷ ʦʜʥʠʤ ʟ ʘʢʪʫʘʣʴʥʠʭ ʟʘʚʜʘʥʴ. 

ɿʚʘʞʘʶʯʠ ʥʘ ʩʢʣʘʜʥʽʩʪʴ ʢʦʥʪʨʦʣʶ ʪʝʭʥʦʛʝʥʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘʜʭʦʜʞʝʥʥʷ ʦʨʛʘʥʯ̔-

ʥʠʭ ʨʝʯʦʚʠʥ ʫ ʚʦʜʥʽ ʦʙôʻʢʪʠ ʪʘ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʽʩʪʴ ʧʨʠʨʦʜʥʠʭ ʧʨʦʮʝʩʽʚ ʧʨʦʜʫʢʫʚʘʥʥʷ 

ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʻʜʠʥʠʤ ʝʬʝʢʪʠʚʥʠʤ ʟʘʭʦʜʦʤ ʱʦʜʦ ʟʥʠʞʝʥʥ ̫ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ 

ʥʝʙʝʟʧʝʢʠ ʚ ʧʠʪʥʦʤʫ ʚʦʜʦʧʦʩʪʘʯʘʥʥʽ ʟʘʣʠʰʘʻʪʴʩʷ ʤʽʥʽʤʽʟʘʮʽʷ ʥʘʩʣʽʜʢʽʚ ʘʥʪʨʦʧʦʛʝʥ-

ʥʦʛʦ ʚʧʣʠʚʫ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʦʯʠʱʝʥʥʷ ʥʘ ʚʦʜʦʧ-

ʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʷʭ. ʇʝʨʰʦʯʝʨʛʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦ-

ʪʠ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʡ ʱʦʜʦ ʚʠʜʘʣʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʟ̔ ʧʠʪʥʦʾ ʚʦʜʠ. 

ʇ̔ ʜ ʯʘʩ ʚʠʨʽʰʝʥʥ ̫ʮʴʦʛʦ ʧʠʪʘʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʻ ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ ʽʩʥʫʶʯʠʭ 

ʤʝʪʦʜʽʚ ʚʠʜʘʣʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʽʟ ʧʠʪʥʦʾ ʚʦʜʠ, ʫ ʮʴʦʤʫ ʧʣʘʥʽ ʘʢʪʫʘʣʴʥʠʤ ʟʘ-

ʣʠʰʘʻʪʴʩʷ ʧʦʰʫʢ ʩʧʦʩʦʙʽʚ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʫ ʦʢʠʩʥʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ 

ʦʟʦʥʦʤ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʽʟʠʯʥʠʭ ʤʝʪʦʜʽʚ, ʪʘʢʠʭ ʷʢ ʤʘʛʥʽʪʥʘ ʦʙʨʦʙʢʘ (ʄʆ) 

ʚʦʜʠ, ɦ ʦ ʧʦʣʷʛʘʻ ʫ ʟʤʽʥʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ. 

ɿʚô̫ ʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. ɼʠʩʝʨʪʘʮʽʡʥʘ 

ʨʦʙʦʪʘ ʚʠʢʦʥʫʚʘʣʘʩʷ ʟʛʽʜʥʦ ʟ ʜʝʨʞʘʚʥʦʶ ʧʨʦʛʨʘʤʦʶ ʚ ʨʘʤʢʘʭ ʜʝʨʞʙʶʜʞʝʪʥʦʾ ʪʝʤʘ-

ʪʠʢʠ ʉʫʤʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çʈʦʟʨʦʙʢʘ ʰʣʷʭʽʚ ʧʦʣʽʧʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ 

ʩʠʪʫʘʮʽʾ ʤʽʩʪ ʪʘ ʧʨʦʤʠʩʣʦʚʠʭ ʟʦʥè (ʥʦʤʝʨ ʜʝʨʞʨʝʻʩʪʨʘʮʽ ʾ0111U006335). 

ʄʝʪʘ  ̔ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ  ̒ʚʠʨʽʰʝʥʥʷ ʥʘʫ-

ʢʦʚʦ-ʧʨʘʢʪʠʯʥʦ ʾʧʨʦʙʣʝʤʠ, ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦ-

ʩʪʘʯʘʥʥʷ ʽ ʧʦʧʝʨʝʜʞʝʥʥʷ ʟʘʛʨʦʟʠ ʜʣʷ ʟʜʦʨʦʚôʷ ʪʘ ʞʠʪʪʷ ʣʶʜʠʥʠ, ʱʦ ʚʠʥʠʢʘʻ ʧʽʜ ʯʘʩ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʝʭʥʦʛʝʥʥʠʭ  ̔ʧʨʠʨʦʜʥʠʭ ʩʠʩʪʝʤ, ʰʣʷʭʦʤ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʪʘʥʮʽʡ 

ʦʯʠɦ ʝʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʘʧʘʨʘʪʽʚ ʤʘʛʥʽʪʥʦʾ ʦʙʨʦʙʢʠ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʟʘʟʥʘʯʝʥʦʾ ʤʝʪʠ ʧʦʩʪʘʚʣʝʥʦ ʪʘ ʚʠʨʽʰʝʥʦ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: 

- ʦʮʽʥʠʪʠ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʧʦʚʝʨʭʥʝʚʠʭ ʜʞʝʨʝʣ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʟʘ 

ʧʦʢʘʟʥʠʢʘʤʠ ʚʤʽʩʪʫ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ; 

- ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʷʢʽʩʪʴ ʚʦʜʠ ʫ ʜʞʝʨʝʣʘʭ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʷʢ ʯʠʥʥʠʢʘ ʬʦʨʤʫ-

ʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ; 

- ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʭʝʤ ʜʽʶʯʠʭ ʚ ʋʢʨʘʾʥʽ ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʭ ʚʦʜʦ-

ʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʡ ʪʘ ʦʮʽʥʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʾʭ ʨʦʙʦʪʠ ʟ ʧʦʟʠʮʽʡ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ; 

- ʧʨʦʚʝʩʪʠ ʚʠʙʽʨ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ ʤʝʪʦʜʫ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʨʝ-

ʯʦʚʠʥ ʟ̔ ʧʠʪʥʦʾ ʚʦʜʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʦʡʤ ʋʢʨʘʥʾʠ; 
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- ʜʦʩʣʽʜʠʪʠ ʬʽʟʠʯʥʫ ʧʨʠʨʦʜʫ ʤʘʛʥʽʪʥʦʾ ʦʙʨʦʙʢʠ ʪʘ ʚʧʣʠʚ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ  ̔

ʨʝʞʠʤʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʄʆ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ ʦʟʦʥʫʚʘʥʥʷ; 

- ʨʦʟʨʦʙʠʪʠ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʧʨʦʮʝʩʫ ʄʆ; 

- ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ ʜʦ ʦʮʽʥʢʠ ʧʦʢʘʟʥʠʢʽʚ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ 

ʧʠʪʥʦʾ ʚʦʜʠ; 

- ʧʨʦʚʝʩʪʠ ʦʮʽʥʢʫ ʝʢʦʣʦʛʽʯʥʦʛʦ ʝʬʝʢʪʫ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʄʆ ʚ ʩʠʩʪʝʤʘʭ ʧʠʪ-

ʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʙʘʟʫʶʯʠʩʴ ʥʘ ʧʦʢʘʟʥʠʢʘʭ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʧʠʪʥʦʾ ʚʦʜʠ; 

- ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʧʘʨʘʪʽʚ ʄʆ ʩʧʽʣʴʥʦ ʟ ʦʟʦʥʫʚʘʥ-

ʥʷʤ ʥʘ ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʭ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʷʭ; 

- ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠʢʫ ʽʥʞʝʥʝʨʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʘʧʘʨʘʪʘ ʄʆ ʚʦʜʠ. 

ʆʙô̒ ʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʝʢʦʣʦʛʽʯʥʦ ʥʝʙʝʟʧʝʯʥʽ ʧʨʦʮʝʩʠ ʦʯʠʩʪʢʠ ʧʨʠʨʦʜʥʠʭ ʚʦʜ 

ʚ ʩʠʩʪʝʤʘʭ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʤʽʩʪ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʤʝʪʦʜʠ ʪʘ ʟʘʩʦʙʠ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʽʚ ʦʯʠʱʝʥʥʷ 

ʧʨʠʨʦʜʥʠʭ ʚʦʜ ʚ ʩʠʩʪʝʤʘʭ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥ.̫ ʊʝʦʨʝʪʠʯʥʽ ʘʩʧʝʢʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ˇʨʫʥʪʫʶʪʴʩʷ 

ʥʘ ʬʽʟʠʯʥʦʤʫ  ̔ʤʘʪʝʤʘʪʠʯʥʦʤʫ ʤʦʜʝʣʚʁʘʥʥʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʨʦʮʝʩʽʚ. ʋ ʨʦʙʦʪʽ ʚʠ-

ʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜ ʪʠʪʨʦʤʝʪʨʠʯʥʦʛʦ ʘʥʘʣʟ̔ʫ ʪʘ ʨʅ-ʤʝʪʨʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʦʢʠʩʥʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ  ̔ʢʦʥʪʨʦʣʶ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʽʚ ʤʘ-

ʛʥʽʪʥʦʾ ʦʙʨʦʙʢʠ ʪʘ ʦʟʦʥʫʚʘʥʥʷ. ɼʣʷ ʦʙʨʦʙʣʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʚʠʢʦʨʠʩ-

ʪʦʚʫʚʘʣʠ ʩʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ ʪʘ ʨʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ ʟ̔ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʢʝʪʽʚ ʧʨʦ-

ʛʨʘʤ Statistica 10.0, Maple 7.0, Microsoft Excel, Advanced Grapher 2.11. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ: 

- ʫʜʦʩʢʦʥʘʣʝʥʦ ʬʽʟʠʯʥʫ ʤʦʜʝʣʴ ʚʧʣʠʚʫ ʤʘʛʥʽʪʥʦʾ ʦʙʨʦʙʢʠ ʥʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ ʽ ʢʽʥʝʪʠʢʫ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʠʭ ʨʝʘʢʮʽʡ, ʟʘ ʨʘʭʫʥʦʢ ʚʩʪʘ-

ʥʦʚʣʝʥʥʷ ʤʝʭʘʥʽʟʤʫ ʚʧʣʠʚʫ ʥʝʦʜʥʦʨʽʜʥʦʛʦ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ; 

- ʚʧʝʨʰʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʽ ʦʧʪʠʤʘʣʴʥʽ ʨʝʞʠʤʥʽ ʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ 
ʧʘʨʘʤʝʪʨʠ ʤʘʛʥʽʪʥʦʾ ʦʙʨʦʙʢʠ ʚʦʜʠ ʜʣʷ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʦʜʘʣʴʰʦʛʦ ʦʢʠʩʥʝʥʥʷ ʦʨʛʘ-

ʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʦʟʦʥʦʤ; 

- ʨʦʟʨʦʙʣʝʥʽ ʨʝʛʨʝʩʽʡʥʽ ʟʘʣʝʞʥʦʩʪʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʘʛʥʽʪʥʦʾ ʦʙʨʦʙʢʠ ʚʽʜ ʧʘʨʘ-

ʤʝʪʨʽʚ ʦʙʨʦʙʢʠ ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʙʨʦʙʣʶʚʘʣʴʥʦʾ ʚʦʜʠ; 

- ʜʽʩʪʘʚ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʧʽʜʭʽʜ ʜʦ ʦʮʽʥʢʠ ʧʦʢʘʟʥʠʢʽʚ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝ-

ʢʠ ʧʠʪʥʦʾ ʚʦʜʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʜʣʷ 

ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ ʧʨʠ ʚʞʠʚʘʥʥʽ ʧʠʪʥʦʾ ʚʦʜʠ; 

- ʨʦʟʨʦʙʣʝʥʘ ʽʥʞʝʥʝʨʥʘ ʤʝʪʦʜʠʢʘ ʨʦʟʨʘʭʫʥʢʫ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʘʧʘ-

ʨʘʪʽʚ ʤʘʛʥʽʪʥʦʾ ʦʙʨʦʙʢʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʦʝʢʪʫʚʘʪʠ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʽ ʘʧʘʨʘʪʠ ʤʘʛʥʽʪʥʦʾ 

ʦʙʨʦʙʢʠ ʜʣʷ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʦʜʘʣʴʰʦʛʦ ʦʢʠʩʥʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʦʟʦʥʦʤ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɯʟ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʨʽʚʥʷ 

ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ, ʱʦ ʚʠʥʠʢʘʻ ʯʝʨʝʟ ʥʝʟʘʜʦʚʽʣʴʥʫ ʷʢʽʩʪʴ ʚʦʜʠ ʫ ʜʞʝʨʝʣʘʭ ʚʦʜʦ-

ʧʦʩʪʘʯʘʥʥʷ ʪʘ ʥʠʟʴʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʡ,  ̔ʩʪʚʦʨʝʥʥʷ ʙʝʟ-

ʧʝʯʥʠʭ ʫʤʦʚ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ ʨʦʟʨʦʙʣʝʥʦ ʩʧʦʩʽʙ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʦʢʠʩʥʝʥʥʷ 

ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʦʟʦʥʦʤ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʧʝʨʝʜʥʴʦʾ ʤʘʛʥʽʪʥʦʾ ʦʙʨʦʙʢʠ 

ʧʨʠʨʦʜʥʠʭ ʚʦʜ. ʋʧʝʨʰʝ ʟʥʘʡʜʝʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʩʧʽʣʴʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʛʥʽʪʥʦʾ 

ʦʙʨʦʙʢʠ ʪʘ ʦʟʦʥʫʚʘʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʩʭʝʤ ʦʯʠʱʝʥʥʷ ʥʘ ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʭ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʷʭ. ɺʠʟʥʘʯʝʥʦ ʢʦʥʩʪʨʫʢʪʠ-

ʚʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʪʘ ʦʧʪʠʤʘʣʴʥʽ ʨʝʞʠʤʥʽ ʧʘʨʘʤʝʪʨʠ ʨʦʙʦʪʠ ʘʧʘʨʘʪʽʚ ʤʘʛʥʽʪʥʦʾ ʦʙ-

ʨʦʙʢʠ, ʱʦ ʜʦʟʚʦʣʷʪʁ ɹʟʘʙʝʟʧʝʯʠʪʠ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʧʦʪʝʥʮʽʡʥʦʛʦ ʨʠʟʠʢʫ ʧʦʛʽʨʰʝʥʥʷ 
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ʟʜʦʨʦʚô̫ ʣʶʜʠʥʠ, ʩʧʨʠʯʠʥʝʥʦʛʦ ʪʦʢʩʠʯʥʦʶ ʜʽʻʶ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʥʘ ʦʨʛʘʥʽʟʤ 

ʣʶʜʠʥʠ. 

ɺʠʭʽʜʥʽ ʜʘʥʽ ʜʦʩʣʽʜʥʦ-ʧʨʦʤʠʩʣʦʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʩʧʦʩʦʙʫ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʦʢʠʩ-

ʥʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʦʟʦʥʦʤ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʛʥʽʪʥʦʾ ʦʙʨʦʙʢʠ ʚʦʜʠ 

ʧʝʨʝʜ ʧʦʜʘʯʝʶ ʥʘ ʦʟʦʥʫʚʘʥʥʷ ʧʝʨʝʜʘʥʽ ʜʦ ʊʆɺ çʉʫʤʠʪʝʧʣʦʝʥʝʨʛʦè (ʘʢʪ ʚʧʨʦʚʘ-

ʜʞʝʥʥʷ ʚʽʜ 17.03.2016 ʨ.). 

ʈʦʟʨʦʙʣʝʥʽ ʚ ʜʠʩʝʨʪʘʮʽʾ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʪʘ ʽʥʞʝʥʝʨʥʠʡ ʤʝʪʦʜ ʨʦʟʨʘʭʫʥʢʫ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʘʧʘʨʘʪʽʚ ʤʘʛʥʽʪʥʦʾ ʦʙʨʦʙʢʠ ʫʧʨʦʚʘʜʞʝʥʦ ʚ ʥʘʚʯʘʣʴʥʠʡ 

ʧʨʦʮʝʩ ʢʘʬʝʜʨʠ ʧʨʠʢʣʘʜʥʦʾ ʝʢʦʣʦʛʽʾ ʉʫʤʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʫ ʜʠʩʮʠʧ-

ʣʽʥʘʭ çʆʩʥʦʚʠ ʩʪʚʦʨʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡè  ̔çʊʝʭʥʦʝʢʦʣʦʛʽʷè (ʘʢʪ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 29.09.2014 ʨ.). 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ  ̒ʩʘʤʦʩʪʽʡʥʠʤ, ʟʘʚʝʨʰʝ-

ʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ ʘʚʪʦʨʘ ʚ ʛʘʣʫʟʽ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. ɸʚʪʦʨʦʤ ʟʽʙʨʘʥʦ ̔ ʧʨʦʘʥʘʣʽ-

ʟʦʚʘʥʦ ʩʪʘʪʠʩʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ, ʚʠʢʦʥʘʥʦ ʡʦʛʦ ʦʙʨʦʙʣʝʥʥʷ ʪʘ ʥʘʫʢʦʚʝ ʫʟʘʛʘʣʴʥʝʥʥʷ, 

ʦʙˇʨʫʥʪʦʚʘʥʦ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ  ̔ʚʠʨʽʰʝʥʦ ʧʦʩʪʘʚʣʝʥʽ ʚ ʨʦʙʦʪʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽ-

ʜʞʝʥʥʷ. ʈʦʟʨʦʙʣʝʥʦ ʩʧʦʩʽʙ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʦʟʦʥʫʚʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʚʦʜ ʟʘ ʨʘʭʫʥʦʢ ʚʠ-

ʢʦʨʠʩʪʘʥʥʷ ʧʦʧʝʨʝʜʥʴʦʾ ʄʆ ʚʦʜʠ ʥʘ ʤʽʩʴʢʠʭ ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʭ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥ-

ʮʽʷʭ. ʋʩʪʘʥʦʚʣʝʥʦ ʥʦʚʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʝʨʝʙʽʛʫ ʧʨʦʮʝʩʫ ʄʆ  ̔ʧʦʙʫʜʦʚʘʥʦ ʨʝʛʨʝʩʽʡʥʽ 

ʨʽʚʥʷʥʥʷ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʽʥʞʝʥʝʨʥʠʭ ʨʦʟʨʘʭʫʥʢʘʭ. 

ɺʠʙʽʨ ʪʝʤʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ, ʧʦʩʪʘʥʦʚʢʘ ʟʘʚʜʘʥʴ, ʦʙʛʦʚʦʨʝʥʥʷ ʦʜʝʨʞʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʨʘʟʦʤ ʟ̔ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ ï ʜʦʢʪʦʨʦʤ ʪʝʭʥʽʯʥʠʭ ʥʘ-

ʫʢ, ʧʨʦʬʝʩʦʨʦʤ ʃ. ɼ. ʇʣʷʮʫʢʦʤ. ɺʥʝʩʦʢ ʘʚʪʦʨʘ ʫ ʨʦʙʦʪʘʭ, ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʫ ʩʧʽʚʘʚ-

ʪʦʨʩʪʚʽ, ʥʘʚʝʜʝʥʠʡ ʫ ʩʧʠʩʢʫ ʧʨʘʮʴ ʟʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʾ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʙʦʪʠ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡ-

ʥʦʾ ʨʦʙʦʪʠ ʜʦʧʦʚʽʜʘʣʠʩʷ ʪʘ ʦʙʛʦʚʦʨʶʚʘʣʠʩʷ ʥʘ: ʱʦʨʽʯʥʠʭ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʢʦʥʬʝ-

ʨʝʥʮʽʷʭ ʬʘʢʫʣʴʪʝʪʫ ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ ʪʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʉʫʤʩʴʢʦʛʦ 

ʜʝʨʞʘʚʥʦʛʦ ʫʥ̔ʚʝʨʩʠʪʝʪʫ (ʤ. ʉʫʤʠ, 2011, 2013, 2015 ʨʨ.); ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ  ̔ʩʪʫʜʝʥʪʽʚ çʉʫʯʘʩʥʽ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʽ ʪʘ 

ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʽè (ʤ. ʂʠʾʚ, ʢʚʽʪʝʥʴ 2011 ʨ.); ʄʽʞ-

ʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɯɯɯ ɺʩʝʫʢʨʘʾʥʩʴʢʠʡ ʟôʾ ʟʜ ʝʢʦʣʦʛʽʚè            

(ʤ. ɺʽʥʥʠʮʷ, ʚʝʨʝʩʝʥʴ 2011 ʨ.); ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʂʘʨ-

ʧʘʪʩʴʢʘ ʢʦʥʬʝʨʝʥʮʽʷ ʟ ʧʨʦʙʣʝʤ ʦʭʦʨʦʥʠ ʜʦʚʢʽʣʣʷè (ʤ. ʄʫʢʘʯʝʚʝ, ʪʨʘʚʝʥʴ 2011 ʨ.);        

ɯ ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʩʪʫʜʝʥʪʩʴʢʽʡ ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɽʢʦʣʦʛʽʷ ʪʘ ʝʢʦʣʦʛʽʯʥʘ ʦʩʚʽʪʘè 

(ʤ. ʂʠʾʚ, 2011 ʨ.); VII  ʄʞ̔ʥʘʨʦʜʥʽʡ XVIII  ʊʨʘʜʠʮʽʡʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝ-

ʥʮʽʾ çɽʢʦʣʦʛʽʯʥʠʡ ʥ̔ʪʝʣʝʢʪ ï 2012è (ʤ. ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ, ʢʚʽʪʝʥʴ 2012 ʨ.); ɯɯ ɺʩʝʫʢʨʘ-

ʾʥʩʴʢʽʡ ʤʽʞʚʫʟʽʚʩʴʢʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʧʨʦʤʠʩʣʦ-

ʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽè (ʤ. ʉʫʤʠ, ʢʚʽʪʝʥʴ 2012 ʨ.); ʄʽʞʥʘʨʦʜʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʎʽʣʽ ʟʙʘʣʘ-

ʥʩʦʚʘʥʦʛʦ ʨʦʟʚʠʪʢʫ ʜʣʷ ʋʢʨʘʾʥʠè (ʤ. ʂʠʾʚ, ʯʝʨʚʝʥʴ 2013 ʨ.); ɯɯ ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʽʥʞʝʥʝʨʥʠʭ ʥʘʫʢ ʫ ʛʘʣʫʟʽ ʧʨʦʤʠʩʣʦʚʦʩ-

ʪʽ, ʝʢʦʣʦʛʽʾ ʪʘ ʦʭʦʨʦʥʠ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚè (ʤ. ʇʝʥʟʘ, 2013 ʨ.); ɯɯɯ ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʤʽʞʚʫ-

ʟʽʚʩʴʢʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʫ ʧʨʦʤʠʩʣʦʚʦʤʫ ʚʠʨʦʙ-

ʥʠʮʪʚʽè (ʤ. ʉʫʤʠ, ʢʚʽʪʝʥʴ 2014 ʨ.); XVIII  ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝ-

ʥʮʽʾ çɽʢʦʣʦʛʽʷ. ʃʁ ʜʠʥʘ. ʉʫʩʧʽʣʴʩʪʚʦè (ʤ. ʂʠʾʚ, 2015 ʨ.); ɯV ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʤʽʞʚʫʟʽʚ-

ʩʴʢʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʫ ʧʨʦʤʠʩʣʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪ-

ʚʽè (ʤ. ʉʫʤʠ, ʢʚʽʪʝʥʴ 2016 ʨ.); III ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɽʢʦ-

ʣʦʛʽʷ ʽ ʟʘʭʠʩʪ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘè (ʤ. ʄʽʥʩʴʢ, ʪʨʘʚʝʥʴ 2016 ʨ.). 



 

4 

 
 

ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʦʧʫʙʣʽʢʦʚʘʥʦ 22 ʥʘʫʢʦʚʽ 

ʧʨʘʮʽ: 8 ʩʪʘʪʝʡ, ʟ ʷʢʠʭ 5 ï ʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʚʠʜʘʥʥʷʭ, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʩʧʠʩʢʫ ʄʆʅ 

ʋʢʨʘʾʥʠ, 1 ï ʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʤʫ ʟʘʨʫʙʽʞʥʦʤʫ ʚʠʜʘʥʥʽ, 2 ʩʪʘʪʪʽ ï ʫ ʟʙʽʨʥʠʢʘʭ ʤʘʪʝʨʽ-

ʘʣʽʚ ʢʦʥʬʝʨʝʥʮʽʡ, 1 ʧʘʪʝʥʪ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ  ̔13 ʪʝʟ ʜʦʧʦʚʽʜʝʡ ʥʘ ʢʦʥʬʝ-

ʨʝʥʮʽʷʭ. 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʷ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʚʩʪʫʧʫ, ʰʝʩʪʠ ʨʦʟ-

ʜʽʣʽʚ, ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ, ʰʽʩʪʥʘʜʮʷʪʠ ʜʦʜʘʪʢʽʚ. ɿʘʛʘʣʴʥʠʡ ʦʙ-

ʩʷʛ ʨʦʙʦʪʠ ʩʪʘʥʦʚʠʪʴ 184 ʩʪʦʨʽʥʢʠ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʤʽʩʪʠʪʴ 43 ʨʠʩʫʥʢʠ ʪʘ 17 

ʪʘʙʣʠʮʴ ʟʘ ʪʝʢʩʪʦʤ. ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʫ ʢʽʣʴʢʦʩʪʽ 194 ʥʘʡʤʝʥʫʚʘʥʴ ʥʘ 21 

ʩʪʦʨʽʥʮ.̔ ɼʦʜʘʪʢʠ ʨʦʟʤʽʱʝʥʽ ʥʘ 20 ʩʪʦʨʽʥʢʘʭ. 

 

ʆʉʅʆɺʅʀʁ ɿʄɯʉʊ ʈʆɹʆʊʀ 

 

ʋ ʚʩʪʫʧʽ ʦʙˇʨʫʥʪʦʚʘʥʦ ʘʢʪʫʘʣʴʥʽʩʪʴ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ, ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʤʝ-

ʪʫ, ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘʫʢʦʚʫ ʥʦʚʠʟʥʫ, ʧʨʘʢʪʠʯʥʫ ʮʽʥʥʽʩʪʴ ʦʜʝʨ-

ʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʘ ʪʘʢʦʞ ʦʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. 

ʋ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʽ ʚʠʢʣʘʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʣʽʪʝʨʘʪʫʨʥʠʭ  ̔ʩʪʘʪʠʩʪʠʯʥʠʭ 

ʜʘʥʠʭ ʱʦʜʦ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʪʘ ʙʝʟʧʝʯʥʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ. ɺʠʷʚʣʝʥʦ, ʱʦ ʷʢʽʩʪʴ ʧʠʪ-

ʥʦʾ ʚʦʜʠ ʢʦʨʝʣʶʻ ʟ ʝʢʦʣʦʛʽʯʥʠʤ ʩʪʘʥʦʤ ʧʦʚʝʨʭʥʝʚʠʭ ʜʞʝʨʝʣ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʠʟʴʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʡ. ʇʦʩʪʽʡʥʦ ʬʽʢʩʫ-

ʻʪʴʩʷ ʧʝʨʝʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʧʝʨʤʘʥʛʘʥʘʪʥʦʾ ʦʢʠʩ-

ʥʶʚʘʥʦʩʪʽ. ʋʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʽʶʯʽ ʚ ʋʢʨʘʾʥʽ ʚʦʜʦʧʨʦʚʽʜʥʽ ʩʪʘʥʮʽʾ ʩʧʨʦʝʢʪʦʚʘʥʽ ʜʝʩ̫-

ʪʢʠ ʨʦʢʽʚ ʪʦʤʫ ʟʘ ʢʣʘʩʠʯʥʦʶ ʪʝʭʥʦʣʦʛʽʯʥʦʶ ʩʭʝʤʦʶ ʦʯʠʱʝʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ, ʥʝ ʦʨʽʻ-

ʥʪʦʚʘʥʦ  ʁʥʘ ʩʫʯʘʩʥʫ ʷʢʽʩʪʴ ʚʦʜʠ ʫ ʜʞʝʨʝʣʘʭ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. ʆʨʛʘʥʽʯʥʝ ʟʘʙʨʫʜʥʝʥ-

ʥʷ ʜʞʝʨʝʣ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʭʘʨʘʢʪʝʨʥʝ ʜʣʷ ʚʩʽʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʋʢʨʘʾʥʠ, ʜʝ ʚʤʽʩʪ 

ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʙʽʦʭʽʤʽʯʥʦʛʦ (ɹʉʂ) ʪʘ ʭʽʤʽʯʥʦʛʦ (ʍʉʂ) ʩʧʦʞʠ-

ʚʘʥʥʷ ʢʠʩʥʶ ʧʦʩʪʽʡʥʦ ʧʝʨʝʚʠʱʫʻ ʚʩʪʘʥʦʚʣʝʥʽ ʥʦʨʤʠ ʚ 1,5ï2 ʨʘʟʠ. ʇʨʦʙʣʝʤʘ ʧʦʛʽʨ-

ʰʫʻʪʴʩʷ ʚʽʜʩʫʪʥʽʩʪʶ ʝʬʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʦʯʠʱʝʥʥʷ ʚʦʜʠ ʚʽʜ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ 

ʥʘ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʷʭ. 

ʇʨʦʚʝʜʝʥʦ ʦʛʣʷʜ ʪʘ ʘʥʘʣʽʟ ʧʘʪʝʥʪʥʦʾ ʡ ʪʝʭʥʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʽʩʥʫʶʯʠʭ ʤʝ-

ʪʦʜʽʚ ʚʠʜʘʣʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʟ̔ ʧʠʪʥʦʾ ʚʦʜʠ ʥʘ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʷʭ. ʇʦʢʘʟʘ-

ʥʦ, ʱʦ ʜʣʷ ʷʢʦʩʪʽ ʚʦʜʠ ʫ ʜʞʝʨʝʣʘʭ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʭʘʨʘʢʪʝʨʥʦ ʾʜʣʷ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ 

ʋʢʨʘʾʥʠ, ʝʬʝʢʪʠʚʥʠʤ ʻ ʦʢʠʩʥʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʦʟʦʥʦʤ. ʇʨʦʚʝʜʝʥʠʡ ʣʽʪʝʨʘʪʫʨ-

ʥʦ-ʧʘʪʝʥʪʥʠʡ ʦʛʣʷʜ ʟʘʩʚʽʜʯʠʚ, ʱʦ ʦʜʥʠʤ ʟ̔ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʩʧʦʩʦʙʽʚ ʚʠʜʘʣʝʥʥʷ ʦʨʛʘʥʽʯ-

ʥʠʭ ʨʝʯʦʚʠʥ ̒  ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʟʦʥʫʚʘʥʥʷ ʽʟ ʧʦʧʝʨʝʜʥʴʦʶ ʤʘʛʥʽʪʥʦʶ ʦʙʨʦʙʢʦʶ ʚʦʜʠ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʢʣʘʩʠʬʽʢʘʮʽʶ ʘʧʘʨʘʪʽʚ ʄʆ  ̔ʚʩʪʘʥʦʚʣʝʥʦ ʦʩʥʦʚʥʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ 

ʪʘ ʨʝʞʠʤʥʽ ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʄʆ. ʎʽ ʨʽʰʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʦ ʧʽʜ 

ʯʘʩ ʨʦʟʨʦʙʣʝʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʟʨʘʟʢʘ ʘʧʘʨʘʪʘ ʄʆ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ. 

ʋ ʜʨʫʛʦʤʫ ʨʦʟʜʽʣʽ ʦʧʠʩʘʥʽ ʦʙôʻʢʪ  ̔ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʤʝʪʦʜʠʢʠ ʧʨʦʚʝʜʝʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʪʘ ʤʘʪʝʤʘʪʠʯʥʽ ʤʝʪʦʜʠ ʦʙʨʦʙʣʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʜʘʥʠʭ. 

ʆʙˇʨʫʥʪʦʚʘʥʦ ʚʠʙʽʨ ʨʦʟʯʠʥʽʚ ʱʘʚʣʝʚʦʾ ʢʠʩʣʦʪʠ ʷʢ ʤʦʜʝʣʴʥʠʭ ʨʦʟʯʠʥʽʚ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʽ ʚʠʚʯʝʥʥʷ ʩʧʨʷʤʦʚʘʥʦʛʦ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʄʆ ʥʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ ʦʢʠʩʥʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʦʟʦʥʦʤ. 

ɼʣʷ ʚʠʚʯʝʥʥʷ ʩʧʨʷʤʦʚʘʥʦʛʦ ʚʧʣʠʚʫ ʄʆ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ ʦʢʠʩʥʝʥ-

ʥʷ ʦʟʦʥʦʤ ʪʘ ʟʤʝʥʰʝʥʥʷ ʚʧʣʠʚʫ ʚʠʧʘʜʢʦʚʠʭ ʬʘʢʪʦʨʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʭʽʤʽʯʥʦ ʯʠʩ-

ʪʽ ʨʦʟʯʠʥʠ ʱʘʚʣʝʚʦʾ ʢʠʩʣʦʪʠ. ʈʦʟʯʠʥʠ ʛʦʪʫʚʘʣʠ ʨʦʟʯʠʥʝʥʥʷʤ ʪʦʯʥʦʾ ʥʘʚʘʞʢʠ ʫ ʜʠʩ-

ʪʠʣʴʦʚʘʥʽʡ ʚʦʜʽ ʟ ʧʦʜʘʣʴʰʠʤ ʨʦʟʚʝʜʝʥʥʷʤ ʨʦʟʯʠʥʫ ʜʦ ʥʝʦʙʭʽʜʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ. ɺʠ-
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ʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʦʢʩʘʣʘʪ-ʽʦʥʽʚ ʧʨʦʚʦʜʠʣʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʥʦʾ ʤʝʪʦʜʠʢʠ, 

ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʪʠʪʨʫʚʘʥʥʽ ʨʦʟʯʠʥʫ ʱʘʚʣʝʚʦʾ ʢʠʩʣʦʪʠ ʧʝʨʤʘʥʛʘʥʘʪʦʤ ʢʘʣʽʶ ʚ ʢʠ-

ʩʣʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʟʘ ʪʝʤʧʝʨʘʪʫʨ 333ï353 ʂ.  

ɿʘ ʨʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʴ ʙʨʘʣʠ ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ ʨʝʟʫʣʴʪʘʪʽʚ ʪʨʴʦʭ ʧʘʨʘʣʝ-

ʣʴʥʠʭ ʘʥʘʣʽʟʽʚ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʦʢʠʩʥʝʥʥʷ ʱʘʚʣʝʚʦʾ ʢʠʩʣʦʪʠ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ ʚʠʨʘʟʦʤ 
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ʜʝ ʩi ï ʢʽʥʮʝʚʘ (ʧʽʩʣʷ ʦʟʦʥʫʚʘʥʥʷ) ʢʦʥʮʝʥʪʨʘʮʽʷ ʦʢʩʘʣʘʪ-ʽʦʥʽʚ ʫ ʚʦʜʥʦʤʫ ʨʦʟ-

ʯʠʥʽ, ʢʛ/ʤ3; ʩʧʦʯ ï ʧʦʯʘʪʢʦʚʘ (ʜʦ ʦʟʦʥʫʚʘʥʥʷ) ʢʦʥʮʝʥʪʨʘʮʽʷ ʦʢʩʘʣʘʪ-ʽʦʥʽʚ ʫ ʚʦʜʥʦʤʫ 

ʨʦʟʯʠʥʽ, ʢʛ/ʤ3. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʄʆ ʚʠʟʥʘʯʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ 
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ʜʝ ɽ ï ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʢʠʩʥʝʥʥʷ ʱʘʚʣʝʚʦʾ ʢʠʩʣʦʪʠ ʦʟʦʥʦʤ ʙʝʟ ʧʦʧʝʨʝʜʥʴʦʾ ʄʆ, 

%; ɽ¡ ï ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʢʠʩʥʝʥʥʷ ʱʘʚʣʝʚʦʾ ʢʠʩʣʦʪʠ ʦʟʦʥʦʤ ʧʽʩʣʷ ʧʦʧʝʨʝʜʥʴʦʾ ʄʆ, %. 

ʋ ʨʦʟʜʽʣʽ 2 ʦʧʠʩʘʥʘ ʣʘʙʦʨʘʪʦʨʥʘ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʧʨʦʚʝ-

ʜʝʥʥʷ ʄʆ ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ ʧʝʨʝʜ ʧʦʜʘʯʝʶ ʥʘ ʦʟʦʥʫʚʘʥʥʷ. ʋʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦ-

ʜʠʣʠ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʫʩʪʘʥʦʚʮʽ, ʱʦ ʧʨʘʮʶʚʘʣʘ ʚ ʜʚʽ ʧʦʩʣʽʜʦʚʥʽ ʩʪʘʜʽʾ: ʤʘʛʥʽʪ-

ʥʘ ʦʙʨʦʙʢʘ ʨʦʟʯʠʥʫ ʱʘʚʣʝʚʦʾ ʢʠʩʣʦʪʠ ʚ ʘʧʘʨʘʪʽ ʄʆ ʪʘ ʦʢʠʩʥʝʥʥʷ ʱʘʚʣʝʚʦʾ ʢʠʩʣʦʪʠ 

ʦʟʦʥʦʤ ʫ ʙʘʨʙʦʪʘʞʥʦʤʫ ʨʝʘʢʪʦʨʽ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʄʆ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ ʦʢʠʩʥʝʥʥʷ 

ʱʘʚʣʝʚʦʾ ʢʠʩʣʦʪʠ ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʧʘʨʘʪʘ ʄʆ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʛʦ ʪʠʧʫ, 

ʱʦ ʷʚʣʷʻ ʩʦʙʦʶ ʷʨʤʦ ʟ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʾ ʩʪʘʣʽ ʟ ʢʦʪʫʰʢʦʶ, ʥʘ ʷʢʫ ʧʦʜʘʻʪʴʩʷ ʧʦʩʪʽʡ-

ʥʠʡ ʩʪʨʫʤ. ʊʨʫʙʢʘ ʜʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ ʚ ʘʧʘʨʘʪʽ ʄʆ ʨʦʟʤʽʱʝʥʘ ʚ ʟʘ-

ʟʦʨʽ ʤʽʞ ʧʦʣʶʩʘʤʠ ʤʘʛʥʽʪʽʚ ʽ ʚʠʢʦʥʘʥʘ ʟ ̔ʩʢʣʘ ʷʢ ʜʽʘʤʘʛʥʽʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʟʘʧʦ-

ʙʽʛʘʥʥʷ ʝʢʨʘʥʫʚʘʥʥʁ  ʟʦʚʥʽʰʥʴʦʛʦ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ. 

ɽʢʩʧʝʨʠʤʝʥʪʠ ʧʨʦʚʦʜʠʣʠ ʟʘ ʦʜʥʘʢʦʚʦʶ ʩʭʝʤʦʶ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʦʜʥʦʢʨʘʪ-

ʥʦʛʦ ʧʨʦʭʦʜʞʝʥʥʷ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʨʦʟʯʠʥʫ ʚ ʟʘʟʦʨʽ ʘʧʘʨʘʪʘ ʄʆ. ʐʚʠʜʢʽʩʪʴ ʨʫʭʫ 

ʨʦʟʯʠʥʫ ʚ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ ʚʠʟʥʘʯʘʣʠ ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʪʨʘʪʠ ʨʦʟʯʠʥʫ, ʷʢʫ ʚʠʤʽʨʚʁʘʣʠ 

ʚʦʜʥʠʤ ʨʦʪʘʤʝʪʨʦʤ ʈʄ-0,63ɾ ʋɿ. ʆʙʨʦʙʣʝʥʠʡ ʫ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ ʨʦʟʯʠʥ ʥʘʜʭʦʜʠʚ 

ʫ ʙʘʨʙʦʪʘʞʥʠʡ ʨʝʘʢʪʦʨ ï ʢʦʣʦʥʫ ʦʙô̒ ʤʦʤ 1 ʜʤ3. ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʧʦʷʚʠ ʥʝʢʦʥʪʨʦʣʴʦ-

ʚʘʥʠʭ ʬʦʪʦʢʘʪʘʣʽʪʠʯʥʠʭ ʨʝʘʢʮʽʡ ʟʘ ʫʯʘʩʪ ̔ʦʟʦʥʫ ʪʘ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʦʛʦ ʩʧʝʢʪʨʘ ʜʝʥ-

ʥʦʛʦ ʩʚʽʪʣʘ ʢʦʣʦʥʘ ʙʫʣʘ ʟʘʭʠʱʝʥʘ ʚʽʜ ʧʨʦʥʠʢʥʝʥʥʷ ʩʚʽʪʣʘ ʫʩʝʨʝʜʠʥʫ. 

ʋ ʟʘʧʦʚʥʝʥʠʡ ʨʝʘʢʪʦʨ ʦʟʦʥʦ-ʧʦʚʽʪʨʷʥʫ ʩʫʤʽʰ ʧʦʜʘʚʘʣʠ ʯʝʨʝʟ ʢʝʨʘʤʽʯʥʠʡ ʜʠʩ-

ʧʝʨʛʫʶʯʠʡ ʝʣʝʤʝʥʪ, ʨʦʟʤʽʱʝʥʠʡ ʚ ʦʩʥʦʚʽ ʨʝʘʢʪʦʨʘ. ʆʙôʻʤ ʛʘʟʫ, ʧʨʦʧʫʱʝʥʦʛʦ ʯʝʨʝʟ 

ʨʦʟʯʠʥ, ʚʠʤʽʨʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʘʟʦʚʦʛʦ ʨʦʪʘʤʝʪʨʘ ʈʄ-0,63ɻ ʋɿ. ʆʟʦʥʦ-

ʧʦʚʽʪʨʷʥʫ ʩʫʤʽʰ ʦʜʝʨʞʫʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʟʦʥʘʪʦʨʘ çʐʪʦʨʤ-911è, ʱʦ ʧʨʘʮʶʻ ʟʘ 

ʧʨʠʥʮʠʧʦʤ ʫʪʚʦʨʝʥʥʷ ʦʟʦʥʫ ʟ ʢʠʩʥʶ ʧʦʚʽʪʨʷ ʧʨʠ ʚʧʣʠʚʽ ʙʘʨô̒ ʨʥʦʛʦ ʝʣʝʢʪʨʠʯʥʦʛʦ 

ʨʦʟʨʷʜʫ. ʊʘʢʦʞ ʫ ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʦʧʠʩʘʥʽ ʦʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʧʽʜʙʦʨʫ ʨʝʞʠʤʥʦ-

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʽʚ ʄʆ ʪʘ ʦʟʦʥʫʚʘʥʥʷ. 

ʊʨʝʪʽʡ ʨʦʟʜʽʣ ʧʨʠʩʚʷʯʝʥʠʡ ʜʦʩʣʽʜʞʝʥʥʶ ʥʘʫʢʦʚʦʾ ʧʨʦʙʣʝʤʠ ʟôʷʩʫʚʘʥʥʷ ʧʨʠ-

ʨʦʜʠ ʚʧʣʠʚʫ ʄʆ ʥʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ.  
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ʇʨʦʚʝʜʝʥʦ ʩʝʨʽʶ ʜʦʩʣʽʜʽʚ ʟ̔ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʄʆ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʦʜʘʣʴ-

ʰʦʛʦ ʦʢʠʩʥʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʦʟʦʥʦʤ. ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʧʨʠ ʨʽʟʥʠʭ ʚʝ-

ʣʠʯʠʥʘʭ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ ʧʦʜʘʥʽ ʥʘ ʨʠʩ. 1. ɯʥʰʽ ʧʘʨʘʤʝʪʨʠ ʄʆ ʪʘ ʦʟʦʥʫʚʘʥʥʷ ʚʩʪʘ-

ʥʦʚʣʶʚʘʣʠ ʥʘ ʧʦʩʪʽʡʥʦʤʫ ʨʽʚʥʽ. ʂʦʥʪʨʦʣʴʥʠʡ ʜʦʩʣʽʜ ʟ ʦʢʠʩʥʝʥʥʷ ʱʘʚʣʝʚʦʾ ʢʠʩʣʦʪʠ 

ʧʨʦʚʦʜʠʣʠ ʚ ʘʥʘʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ: ʧʨʦʧʫʩʢʘʥʥʷ ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ ʯʝʨʝʟ ʘʧʘʨʘʪ ʄʆ 

ʙʝʟ ʧ̔ ʜʢʣʶʯʝʥʥʷ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ. 

 
ʈʠʩʫʥʦʢ 1 ï ɽʬʝʢʪʠʚʥʽʩʪʴ ʦʢʠʩʥʝʥʥʷ ʱʘʚʣʝʚʦʾ ʢʠʩʣʦʪʠ ʧʨʠ ʨʽʟʥʠʭ ʚʝʣʠʯʠʥʘʭ 

ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ 

 

ʋ ʧʨʦʮʝʩʽ ʘʥʘʣʽʟʫ ʦʜʝʨʞʘʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʚʠ-

ʢʦʨʠʩʪʘʥʥʷ ʧʦʧʝʨʝʜʥʴʦʾ ʄʆ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ ʦʢʠʩ-

ʥʝʥʥʷ ʱʘʚʣʝʚʦʾ ʢʠʩʣʦʪʠ ʦʟʦʥʦʤ ʚʽʜ 2 ʜʦ 11 %. ʇʨʠ ʮʴʦʤʫ ʟʤʽʥʘ ʚʝʣʠʯʠʥʠ ʽʥʜʫʢʮʽʾ ʟʘ 

ʥʝʟʤʽʥʥʠʭ ʽʥʰʠʭ ʧʘʨʘʤʝʪʨʽʚ ʄʆ ʥʝ ʧʨʠʚʦʜʠʪʴ ʜʦ ʤʦʥʦʪʦʥʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʝʬʝʢʪʠʚ-

ʥʦʩʪʽ ʦʢʠʩʥʝʥʥʷ. 

ʅʘ ʦʩʥʦʚʽ ʫʩʪʘʥʦʚʣʝʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʩʬʦʨʤʦʚʘʥʘ ʬʽʟʠʯʥʘ ʤʦʜʝʣʴ, ʱʦ ʧ̔ ʜ-

ʪʚʝʨʜʞʫ̒ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʦʩʥʦʚʠ ʚʧʣʠʚʫ ʄʆ ʥʘ ʩʪʨʫʢʪʫʨʫ ʚʦʜʠ ʪʘ ʢʽʥʝʪʠʢʫ ʧʨʦʭʦ-

ʜʞʝʥʥʷ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʠʭ ʨʝʘʢʮʽʡ. ʌʽʟʠʯʥʘ ʤʦʜʝʣʴ ʙʘʟʫʻʪʴʩʷ ʥʘ ʪʘʢʠʭ ʧʦʣʦʞʝʥʥʷʭ: 

1. ʇʝʨʝʜʫʤʦʚʦʶ ʟʤʽʥʠ ʰʚʠʜʢʦʩʪʽ ʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ  ̒ʟʤʽʥʘ ʩʪʨʫʢʪʫʨʠ ʚʦʜʥʠʭ 

ʨʦʟʯʠʥʽʚ, ʦʙʫʤʦʚʣʝʥʘ ʥʘʷʚʥʽʩʪ ʁʚʦʜʥʝʚʠʭ ʟʚôʷʟʢʽʚ. ɿʚʘʞʘʶʯʠ ʥʘ ʚʝʣʠʯʠʥʠ ʽʥʜʫʢʮʽʾ 

ʧʨʠ ʄʆ, ʟʦʚʥʽʰʥʴʦʾ ʝʥʝʨʛʽʾ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʫ ʚʦʜʥʠʡ ʨʦʟʯʠʥ ʚʽʜ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ, ʥʝ-

ʜʦʩʪʘʪʥʴʦ ʜʣʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʨʦʟʨʠʚʫ ʘʙʦ ʧʦʩʣʘʙʣʝʥʥʷ ʚʦʜʥʝʚʠʭ ʟʚô̫ʟʢʽʚ. ɺʠʟʥʘ-

ʯʘʣʴʥʠʤ ʧʘʨʘʤʝʪʨʦʤ ʄʆ, ʷʢʠʡ ʙʽʣʴʰʦʶ ʤʽʨʦʶ, ʥʽʞ ʚʝʣʠʯʠʥʘ ʽʥʜʫʢʮʽʾ, ʚʠʟʥʘʯʘʻ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʄʆ,  ̒ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ. 

2. ʄʦʣʝʢʫʣʠ ʚʦʜʠ ʧʦʩʪʽʡʥʦ ʟʜʽʡʩʥʶʶʪʴ ʣʽʙʨʘʮʽʡʥʽ ʢʦʣʠʚʘʥʥʷ, ʫ ʨʝʟʫʣʴʪʘʪʽ 

ʷʢʠʭ ʧʨʦʪʦʥʠ ʚʦʜʥʶ, ʨʦʟʤʽʱʝʥʥʽ ʥʘ ʣʽʥʽʾ ʚʦʜʥʝʚʦʛʦ ʟʚôʷʟʢʫ, ʦʙʝʨʪʘʶʪʴʩʷ ʧʦ ʝʣʽʧʩʦ-

ʧʦʜʽʙʥʠʭ ʪʨʘʻʢʪʦʨʽʷʭ (ɽʇʊ). ɼʦʚʝʜʝʥʦ, ʱʦ ʥʘʷʚʥʽʩʪʴ ʪʘʢʠʭ ʦʙʝʨʪʘʥʴ ʧʨʠʚʦʜʠʪʴ ʜʦ 

ʧʦʷʚʠ ʦʨʪʦʽʟʦʤʝʨʽʚ ʤʦʣʝʢʫʣ ʚʦʜʠ, ʚ ʷʢʠʭ ʧʨʦʪʦʥʠ ʚʦʜʥʶ ʦʜʥʽʻʾ ʤʦʣʝʢʫʣʠ ʦʙʝʨʪʘ-

ʶʪʴʩʷ ʚ ʦʜʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʪʘ ʧʘʨʘʽʟʦʤʝʨʽʚ, ʫ ʷʢʠʭ ʧʨʦʪʦʥʠ ʚʦʜʥʶ ʦʙʝʨʪʘʶʪʴʩʷ ʚ 

ʧʨʦʪʠʣʝʞʥʠʭ ʥʘʧʨʷʤʢʘʭ. ʇʝʨʰʠʡ ʚʠʜ ʽʟʦʤʝʨʽʚ ʫʪʚʦʨʶ ̒ʧʦ ʜʚʘ ʚʦʜʥʝʚʽ ʟʚôʷʟʢʠ ʪʘ ̒ 

ʙʽʣʴʰ ʨʫʭʣʠʚʠʤ ʽ ʭʽʤʽʯʥʦ ʘʢʪʠʚʥʠʤ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʜʨʫʛʦʛʦ ʚʠʜʫ ʽʟʦʤʝʨʽʚ, ʱʦ ʫʪʚʦ-

ʨʶ̒ ʧʦ ʯʦʪʠʨʠ ʚʦʜʥʝʚʽ ʟʚôʷʟʢʠ. 
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3. ʋ ʚʦʜʥʠʭ ʨʦʟʯʠʥʘʭ ʥʦʨʤʘʣʴʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʜʚʦʭ ʽʟʦʤʝʨʽʚ ʧʦʨʫʰʫʻʪʴʩʷ ʽ 
ʟʤʽʱʫʻʪʴʩʷ ʚ ʙʽʢ ʧʘʨʘʽʟʦʤʝʨʽʚ ʙʽʣʴʰʝ ʥʽʞ ʫʜʚʽʯʽ, ʱʦ ʧʦʚôʷʟʘʥʦ ʽʟ ʩʠʥʭʨʦʥʽʟʘʮʽʻʶ ʣʽ-

ʙʨʘʮʽʡʥʠʭ ʢʦʣʠʚʘʥʴ ʧʘʨʘʽʟʦʤʝʨʽʚ ʫ ʥʘʜʤʦʣʝʢʫʣʷʨʥʠʭ ʩʪʨʫʢʪʫʨʘʭ. ɺʦʜʥʠʡ ʨʦʟʯʠʥ ʻ 

ʥʝʨʽʚʥʦʚʘʞʥʦʶ ʩʠʩʪʝʤʦʶ,  ̔ʙʫʜʴ-ʷʢʽ ʟʦʚʥʽʰʥʽ ʚʧʣʠʚʠ, ʥʘʧʨʠʢʣʘʜ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤ-

ʧʝʨʘʪʫʨʠ, ʩʧʨʠʯʠʥʷʶʪʴ ʧʦʨʫʰʝʥʥʷ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʮʠʭ ʢʦʣʠʚʘʥʴ ʽ ʧʝʨʝʭʽʜ ʧʘʨʘʽʟʦʤʝ-

ʨʽʚ ʚ ʦʨʪʦʽʟʦʤʝʨʠ (ʧʘʨʘ-ʦʨʪʦ ʢʦʥʚʝʨʩʽʷ) ʪʘ ʧʦʷʚʫ ʟʤʽʥ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ.  

ɹʘʟʫʶʯʠʩʴ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʥʘ ʦʩʥʦʚʽ ʪʝʦʨʝʪʠʯʥʦʛʦ  ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʪʨʘʪʘ ʩʠʥʭʨʦʥʥʦʩʪʽ ʣʽʙʨʘʮʽʡʥʠʭ ʢʦʣʠʚʘʥʴ ʧʘʨʘʽʟʦʤʝʨʽʚ ʚʽʜʙʫʚʘ-

ʻʪʴʩʷ ʟʘ ʚʧʣʠʚʫ ʥʝʦʜʥʦʨʽʜʥʦʛʦ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʥʘ ʧʨʦʪʦʥ ʚʦʜʥʶ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ ʧʦ 

ɽʇʊ, ʨʘʜʽʫʩ ʷʢʦʾ ʧʦʩʪʽʡʥʦ ʦʙʝʨʪʘʻʪʴʩʷ, ʟʤʽʱʫʶʯʠʩʴ ʥʘ ʬʘʟʫ ʦʙʝʨʪʫ q. ɼʦʚʝʜʝʥʦ, ʱʦ 

ʧ̔ ʜ ʯʘʩ ʨʫʭʫ ʤʦʣʝʢʫʣʠ ʚʦʜʠ ʚ ʥʝʦʜʥʦʨʽʜʥʦʤʫ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ ʚʠʥʠʢʘʻ ʩʠʣʘ ʃʦʨʝʥ-

ʮʘ, ʱʦ ʚʠʢʣʠʢʘʻ ʜʦʜʘʪʢʦʚʝ ʟʤʽʱʝʥʥʷ ʬʘʟʠ ʦʙʝʨʪʘʥʥʷ ʨʘʜʽʫʩʘ ɽʇʊ ʥʘʚʢʦʣʦ ʣʽʥʽʾ ʚʦʜ-

ʥʝʚʦʛʦ ʟʚôʷʟʢʫ ʥʘ ʚʝʣʠʯʠʥʫ Dq ʚ ʥʘʧʨʷʤʢʫ ʜʽʾ ʩʠʣʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʷʚʘ ʩʠʣʠ ʃʦ-

ʨʝʥʮʘ ʚ ʥʝʦʜʥʦʨʽʜʥʦʤʫ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʟʤʽʥʠ ʛʫʩʪʠʥʠ ʤʘʛʥʽʪʥʦʛʦ ʧʦ-

ʪʦʢʫ, ʱʦ ʧʨʦʥʠʟʫʻ ʟʘʤʢʥʝʥʠʡ ʢʦʥʪʫʨ ï ɽʇʊ.  

ʏʝʨʝʟ ʪʝ ʱʦ ʤʦʣʝʢʫʣʠ ʚʦʜʠ ʚ ʦʙôʻʤʽ ʨʦʟʯʠʥʫ ʦʨʽʻʥʪʫʶʪʴʩʷ ʜʦʚʽʣʴʥʦ, ʟʤʽʱʝʥʥʷ 

ʬʘʟ ʦʙʝʨʪʘʥʥʷ ʨʘʜʽʫʩʫ ɽʇʊ ʥʝʦʜʥʘʢʦʚʝ ʜʣʷ ʩʫʩʽʜʥʽʭ ʤʦʣʝʢʫʣ, ʮʝ ʩʧʨʠʯʠʥʷʻ ʘʩʠʤʝʪ-

ʨʽʶ ʣʽʙʨʘʮʽʡʥʠʭ ʢʦʣʠʚʘʥʴ, ʧʦʨʫʰʝʥʥʷ ʾʭ ʩʠʥʭʨʦʥʥʦʩʪʽ ʪʘ ʧʦʷʚʫ ʧʘʨʘ-ʦʨʪʦ ʢʦʥʚʝʨʩʽʾ. 

ɿʤʽʥʘ ʭʘʨʘʢʪʝʨʫ ʘʙʦ ʰʚʠʜʢʦʩʪʽ ʧʨʦʭʦʜʞʝʥʥʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʚʦʜʥʠʭ ʨʦ-

ʟʯʠʥʘʭ ʧʽʩʣʷ ʄʆ ʧʦʚôʷʟʘʥʦ ʽʟ ʟʨʦʩʪʘʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʦʨʪʦʽʟʦʤʝʨʽʚ, ʱʦ ʻ ʙʽʣʴʰ ʘʢʪʠʚ-

ʥʠʤʠ ʚ ʬʽʟʠʯʥʦʤʫ ʽ ʭʽʤʽʯʥʦʤʫ ʧʣʘʥʽ, ʚʦʥʠ ʰʚʠʜʰʝ ʧʝʨʝʙʫʜʦʚʫʶʪʴʩʷ ʚ ʛʽʜʨʘʪʥʠʭ 

ʦʙʦʣʦʥʢʘʭ ʥʘʚʢʦʣʦ ʨʝʘʛʫʶʯʠʭ ʯʘʩʪʠʥʦʢ ʧʽʜ ʦʯʽʢʫʚʘʥʠʡ ʘʢʪʠʚʦʚʘʥʠʡ ʢʦʤʧʣʝʢʩ, ʱʦ 

ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʻ ʥʘ ʢʽʥʝʪʠʢʫ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʠʭ ʨʝʘʢʮʽʡ.  

ʅʘ ʦʩʥʦʚʽ ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʨʦʙʦʪʽ ʚʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʦʜʥʠʤ ʽʟ ʚʠʟʥʘʯʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʄʆ ̒ ʰʚʠʜʢʽʩʪʴ ʟʤʽʥʠ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ. ʋʩʪʘ-

ʥʦʚʣʝʥʦ, ʱʦ ʮʝʡ ʧʘʨʘʤʝʪʨ ʚʽʜʦʙʨʘʞʘʻ ʥʝʦʜʥʦʨʜ̔ʥʽʩʪʴ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʚʝʣʠʯʠʥʠ ʧʝʨʝʧʘʜʫ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ ʥʘ ʜʽʣʥ̫ʮʽ ʪʨʫʙʠ ʘʧʘʨʘʪʘ ʄʆ ʪʘ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ 

ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ ʥʘ ʮʽʡ ʜʽʣʷʥʮʽ, ʷʢʘ ʚʠʟʥʘʯʘʻ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʧʘʜʫ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ:  
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ʜʝ Bmin, Bmax ï ʚʽʜʧʦʚʽʜʥʦ ʤʽʥʽʤʘʣʴʥʘ ʪʘ ʤʘʢʩʠʤʘʣʴʥʘ ʚʝʣʠʯʠʥʠ ʽʥʜʫʢʮʽʾ ʤʘʛʥʽ-

ʪʥʦʛʦ ʧʦʣʷ ʥʘ ʜʽʣʷʥʮʽ ʪʨʫʙʠ, ʜʝ ʟʤʽʥʶʻʪʴʩʷ ʤʘʛʥʽʪʥʘ ʽʥʜʫʢʮʽʷ, ʊʣ; Dt ï ʯʘʩ, ʟʘ ʷʢʠʡ 

ʚʦʜʥʠʡ ʨʦʟʯʠʥ ʧʨʦʭʦʜʠʪʴ ʚʽʜʩʪʘʥʴ l, ʩ; l ï ʜʦʚʞʠʥʘ ʜʽʣʷʥʢʠ ʪʨʫʙʠ, ʥʘ ʷʢʽʡ ʽʥʜʫʢʮʽʷ 

ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ Bmin ʜʦ Bmax ʘʙʦ ʥʘʚʧʘʢʠ, ʤ; uʚ.ʨ ï ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʚʦ-

ʜʥʦʛʦ ʨʦʟʯʠʥʫ, ʤ/ʩ. 

ʏʝʪʚʝʨʪʠʡ ʨʦʟʜʽʣ ʧʨʠʩʚʷʯʝʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʶ ʚʧʣʠʚʫ 

ʄʆ ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ ʦʢʠʩʥʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ 

ʦʟʦʥʦʤ. ʇ̔ ʜʽʙʨʘʥʦ ʦʧʪʠʤʘʣʴʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʪʘ ʨʝʞʠʤʥʽ ʧʘʨʘʤʝʪʨʠ ʨʦʙʦʪʠ ʘʧʘʨʘʪʽʚ 

ʄʆ. ʋʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʩʥʦʚʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʄʆ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʾʾ ʝʬʝʢʪʠʚʥʽʩʪʴ, 

 ̒ʚʝʣʠʯʠʥʘ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ, ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʚʦʜʠ ʚ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ, ʪʨʠʚʘʣʽʩʪʴ 

ʦʙʨʦʙʢʠ ʪʘ ʰʚʠʜʢʽʩʪʴ ʟʤʽʥʠ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ. 

ʋ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʨʝʞʠʤʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ ʘʧʘʨʘʪʽʚ ʄʆ. ʉʝʨʽʾ 

ʜʦʩʣʽʜʽʚ ʧʨʦʚʦʜʠʣʠ ʟʘ ʦʜʥʘʢʦʚʦʶ ʩʭʝʤʦʶ ʧʨʦʮʝʩʫ ï ʦʜʥʦʨʘʟʦʚʝ ʧʨʦʭʦʜʞʝʥʥʷ ʨʦʟ-
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ʯʠʥʫ ʚ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ ʪʘ ʧʦʜʘʯʘ ʥʘ ʧʦʜʘʣʴʰʝ ʦʟʦʥʫʚʘʥʥʷ. ʂʨʠʪʝʨʽʻʤ ʦʮʽʥʢʠ ʽʥʪʝʥ-

ʩʠʚʥʦʩʪʽ ʚʧʣʠʚʫ ʧʘʨʘʤʝʪʨʘ ʄʆ ʩʪʘʣʘ ʟʤʽʥʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʢʠʩʥʝʥʥʷ ʱʘʚʣʝʚʦʾ ʢʠʩʣʦ-

ʪʠ ʦʟʦʥʦʤ. 

ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʨʦʟʯʠʥʠ ʟ ʧʦʩʪʽʡʥʦʶ 

ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʱʘʚʣʝʚʦʾ ʢʠʩʣʦʪʠ ʩ(ʉ2ʅ2ʆ4) ï 0,1 ʢʛ/ʤ3, ʧʦʯʘʪʢʦʚʠʡ ʨʽʚʝʥʴ ʢʠʩʣʦʪʥʦ-

ʣʫʞʥʦʾ ʨʝʘʢʮʽʾ ʨʅ ʙʨʘʣʠ ʚ ʤʝʞʘʭ 7, ʪʝʤʧʝʨʘʪʫʨʘ ʨʦʟʯʠʥʫ ʩʪʘʥʦʚʠʣʘ 293 Ñ 0,2 ʂ. ʇʦ-

ʜʘʣʴʰʝ ʦʟʦʥʫʚʘʥʥʷ ʦʙʨʦʙʣʝʥʠʭ ʫ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ ʨʦʟʯʠʥʽʚ ʚ ʫʩʽʭ ʜʦʩʣʽʜʘʭ ʧʨʦʚʦʜʠ-

ʣʦʩ̫ ʚ ʘʥʘʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ ʟ̔ ʧʦʩʪʽʡʥʦʶ ʚʠʪʨʘʪʦʶ ʦʟʦʥʦ-ʧʦʚʽʪʨʷʥʦʾ ʩʫʤʽʰʽ 1,67 Ț 10-6 

ʤ3/c  ̔ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʚ ʥʽʡ ʦʟʦʥʫ ʩ(ʆ3) = 0,16 ʢʛ/ʤ3. ʇʨʦʮʝʩ ʦʟʦʥʫʚʘʥʥʷ ʟʜʽʡʩʥʶʚʘʣʠ 

ʚ ʨʝʘʢʪʦʨʽ ʙʘʨʙʦʪʘʞʥʦʛʦ ʪʠʧʫ, ʫʧʨʦʜʦʚʞ 1200 c.  

ʋ ʨʦʙʦʪʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʠʟʥʘʯʝʥʦ ʚʧʣʠʚ ʪʨʠʚʘʣʦʩʪʽ ʄʆ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʧʦʜʘʣʴʰʦʛʦ ʦʢʠʩʥʝʥʥʷ ʦʟʦʥʦʤ. ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʧʨʠ ʚʘʨʽʘʮʽʾ ʪʨʠʚʘʣʦʩʪʽ ʄʆ, 

ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ ʪʘ ʚʝʣʠʯʠʥʠ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ ʧʦʜʘʥʽ ʥʘ ʨʠʩ. 2. 

ʇʽʜʙʽʨ ʪʨʠʚʘʣʦʩʪʽ ʄʆ ʧʨʦʚʦʜʠʣʠ ʰʣʷʭʦʤ ʟʤʽʥʠ ʢʨʘʪʥʦʩʪʽ ʧʨʦʭʦʜʞʝʥʥʷ ʨʦʟʯʠʥʫ ʤʽʞ 

ʧʦʣʶʩʘʤʠ ʘʧʘʨʘʪʘ ʄʆ. ʇʨʠ ʮʴʦʤʫ ʚʩʽ ʽʥʰʽ ʨʝʞʠʤʥʽ ʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʧʘʨʘʤʝʪʨʠ ʄʆ 

ʪʘ ʦʟʦʥʫʚʘʥʥʷ ʟʘʣʠʰʘʣʠʩʷ ʥʘ ʧʦʩʪʽʡʥʦʤʫ ʨʽʚʥʽ. 

  
ʘ ʙ 

ʘ ï ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ uʚ.ʨ = 0,5 ʤ/ʩ; ʙ ï ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʚʦʜʥʦʛʦ 

ʨʦʟʯʠʥʫ uʚ.ʨ = 0,9 ʤ/ʩ; 1 ï ɺ = 0,02 ʊʣ; 2 ï ɺ = 0,04 ʊʣ; 3 ï ɺ = 0,07 ʊʣ 

ʈʠʩʫʥʦʢ 2 ï ɽʬʝʢʪʠʚʥʽʩʪʴ ʦʢʠʩʥʝʥʥʷ ʱʘʚʣʝʚʦʾ ʢʠʩʣʦʪʠ ʟʘʣʝʞʥʦ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʄʆ  

 

ɿʘ ʦʜʝʨʞʘʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ (ʨʠʩ. 2) ʫʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʧʣʠʚʫ 

ʄʆ ʜʦʩʷʛʘʻ ʤʘʢʩʠʤʫʤʫ ʧʨʠ ʪʨʠʚʘʣʦʩʪʽ 1 ʩ ʽ ʥʝ ʟʨʦʩʪʘʻ ʤʦʥʦʪʦʥʥʦ. ɿʘʣʝʞʥʦʩʪʽ ʥʘ 

ʨʠʩ. 2 ʩʚʽʜʯʘʪʴ ʧʨʦ ʩʢʣʘʜʥʽʩʪʴ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ ʰʚʠʜʢʽʩʪʶ ʨʫʭʫ ʨʦʟʯʠʥʫ uʚ.ʨ ʫ ʤʘʛ-

ʥʽʪʥʦʤʫ ʧʦʣʽ, ʚʝʣʠʯʠʥʦʶ ʽʥʜʫʢʮʽʾ ɺ ʪʘ ʟʘʛʘʣʴʥʦ ʁʪʨʠʚʘʣʽʩʪʶ ʦʙʨʦʙʢʠ. ʊʘʢ, ʧʨʠ ʦʜ-

ʥʘʢʦʚʽʡ ʪʨʠʚʘʣʦʩʪʽ ʄʆ Ű = 0,5 ʩ ʪʘ ʽʥʜʫʢʮʽʾ ɺ = 0,04 ʊʣ ʧʨʠ ʰʚʠʜʢʦʩʪʽ uʚ.ʨ = 0,5 ʤ/ʩ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʢʠʩʥʝʥʥʷ ʜʦʩʷʛʘʻ 62 %, ʘ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʰʚʠʜʢʦʩʪʽ ʜʦ 0,9 ʤ/ʩ ʝʬʝʢ-

ʪʠʚʥʽʩʪʴ ʟʨʦʩʪʘʻ ʜʦ 66 %. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʟʘʙʝʟʧʝʯʝʥʥʽ ʦʜʥʘʢʦʚʦʾ 

ʪʨʠʚʘʣʦʩʪʽ ʄʆ ʚʧʣʠʚ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ ʚ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ ʤʘʻ ʩʘʤʦ-

ʩʪʽʡʥʝ ʟʥʘʯʝʥʥʷ. 

ʋ ʥʘʩʪʫʧʥʽʡ ʩʝʨʽʾ ʜʦʩʣʽʜʽʚ ʙʫʣʦ ʚʠʚʯʝʥʦ ʚʧʣʠʚ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʚʦʜʥʦʛʦ ʨʦʟʯʠ-

ʥʫ ʚ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ ʦʢʠʩʥʝʥʥʷ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦ-

ʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʙʫʜʦʚʘʥʘ ʛʨʘʬʽʯʥʘ ʟʘʣʝʞʥʽʩʪʴ ʥʘ ʨʠʩ. 3. 
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ʪʦʯʢʠ ï ʝʢʩʧʝʨʠʤʝʥʪ; ʣʽʥʽʾ ï ʪʝʦʨʽʷ; 1 ï ɺ = 0,02 ʊʣ; 2 ï ɺ = 0,04 ʊʣ; 3 ï ɺ = 0,07 ʊʣ 

ʈʠʩʫʥʦʢ 3 ï ɽʬʝʢʪʠʚʥʽʩʪʴ ʦʢʠʩʥʝʥʥʷ ʱʘʚʣʝʚʦʾ ʢʠʩʣʦʪʠ ʟʘʣʝʞʥʦ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ 

ʨʦʟʯʠʥʫ ʚ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ ʟ ʽʥʜʫʢʮʽʻʶ ɺ  

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʨʷʜ ʟ̔ ʟʤʝʥʰʝʥʥʷʤ ʪʨʠʚʘʣʦʩʪʽ ʄʆ ʟʨʦʩʪʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ 

ʨʦʟʯʠʥʫ ʚ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ ʚ ʤʝʞʘʭ ʚʽʜ 0,1 ʜʦ 0,5 ʤ/ʩ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʢʠʩʥʝʥʥʷ 

ʧʨʠ ʚʩʽʭ ʚʝʣʠʯʠʥʘʭ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ. ʇʨʠ ʮʴʦʤʫ ʧʽʜʚʠʱʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʜʦ 0,9 ʤ/ʩ 

ʟʤʝʥʰʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʧʣʠʚʫ ʄʆ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ̔ʟʥʘʯʥʠʤ ʟʥʠʞʝʥʥʷʤ ʪʨʠʚʘʣʦʩʪʽ ʄʆ. 

ʋ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʨʝʞʠʤʫ ʨʫʭʫ ʨʦʟʯʠʥʫ ʚ ʪʨʫʙʽ ʘʧʘʨʘʪʘ ʄʆ ʥʘ ʝʬʝʢ-

ʪʠʚʥʽʩʪʴ ʄʆ. ɿʤʥ̔ʫ ʨʝʞʠʤʫ ʨʫʭʫ ʟʜʽʡʩʥʶʚʘʣʠ ʰʣʷʭʦʤ ʧʽʜʙʦʨʫ ʯʠʩʣʘ ʈʝʡʥʦʣʴʜʩʘ Re. 

ʉʝʨʽʷ ʜʦʩʣʽʜʽʚ ʧʨʦʚʝʜʝʥʘ ʜʣʷ ʨʽʟʥʠʭ ʚʝʣʠʯʠʥ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ ʧʨʠ ʄʆ. ʇʨʠ ʮʴʦʤʫ 

ʽʥʰʽ ʧʘʨʘʤʝʪʨʠ ʄʆ ʚʩʪʘʥʦʚʣʶʚʘʣʠʩʷ ʥʘ ʧʦʩʪʽʡʥʦʤʫ ʨʽʚʥʽ. ɯʟ ʪʘʙʣʠʮʽ 1 ʙʘʯʠʤʦ, ʱʦ 

ʧʨʠ ʧʝʨʝʭʦʜʽ ʚʽʜ ʣʘʤʽʥʘʨʥʦʛʦ ʜʦ ʪʫʨʙʫʣʝʥʪʥʦʛʦ ʨʝʞʠʤʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʄʆ ʟʨʦʩʪʘʻ ʽ 

ʜʦʩʷʛʘʻ ʩʚʦʾʭ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʝʣʠʯʠʥʠ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʄʆ. 

 

ʊʘʙʣʠʮʷ 1 ï ɿʘʣʝʞʥʽʩʪʴ ʝʬʝʢʪʠʚʥʦʩʪʽ ʄʆ ʚʽʜ ʯʠʩʣʘ ʈʝʡʥʦʣʴʜʩʘ  

ʈʝʞʠʤ ʨʫʭʫ 
ʏʠʩʣʦ ʈʝʡʥʦʣʴʜʩʘ 

(Re) 

ʄʘʛʥʽʪʥʘ ʽʥʜʫʢʮʽ ̫(ɺ), ʊʣ 

0,02 0,04 0,07 

ʃʘʤʽʥʘʨʥʠʡ 1 992 0,9 8,26 14,68 

ʇʝʨʝʭʽʜʥʠʡ 
4 980 4,59 11,93 19,27 

7 470 6,42 12,84 20,18 

ʊʫʨʙʫʣʝʥʪʥʠʡ 
9 960 5,5 13,76 19,26 

13 446 5,4 13,51 19,8 

 

ɺʠʭʦʜʷʯʠ ʟ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ (ʪʘʙʣ. 1), ʚʧʣʠʚ ʨʝʞʠʤʫ ʨʫʭʫ, ʚʠʨʘʞʝʥʦʛʦ 

ʯʝʨʝʟ ʯʠʩʣʦ Re, ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʄʆ ʘʧʨʦʢʩʠʤʫʻʪʴʩʷ ʪʘʢʠʤ ʨʽʚʥʷʥʥʷʤ ʨʝʛʨʝʩʽʾ:  
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 (4) 

 

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R2 ʩʪʘʥʦʚʠʪʴ 0,9702, ʩʪʘʥʜʘʨʪʥʘ ʧʦʭʠʙʢʘ ï 1,2966. 

ʇʽʜ ʯʘʩ ʘʥʘʣʽʟʫ ʦʜʝʨʞʘʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ (ʪʘʙʣ. 1) ʚʠʟʥʘʯʝʥʦ, ʱʦ 

ʥʠʟʴʢʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʄʆ ʧʨʠ ʣʘʤʽʥʘʨʥʦʤʫ ʨʝʞʠʤʽ ʨʫʭʫ ʧʦʚôʷʟʘʥʘ ʟ̔ ʟʥʠʞʝʥʥʷʤ 
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ʰʚʠʜʢʦʩʪʽ ʟʤʽʥʠ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ ʜʣʷ ʰʘʨʽʚ ʨʦʟʯʠʥʫ ʟ̔ ʥʘʙʣʠʞʝʥʥʷʤ ʜʦ ʩʪʽʥʦʢ 

ʪʨʫʙʠ, ʜʝ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʰʘʨʽʚ ʟʥʠʞʫʻʪʴʩʷ ʜʦ ʥʫʣʷ. ʇʨʠ ʮʴʦʤʫ ʰʚʠʜʢʽʩʪʴ ʟʤʽʥʠ 

ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ, ʱʦ ʧʨʷʤʦ ʧʨʦʧʦʨʮʽʡʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʚʦʜʥʦʛʦ 

ʨʦʟʯʠʥʫ (ʚʠʨʘʟ 3), ʪʘʢʦʞ ʟʥʠʞʫʻʪʴʩʷ ʜʦ ʥʫʣʷ, ʘ ʤʘʛʥʽʪʥʽʡ ʦʙʨʦʙʮʽ ʧʽʜʜʘʻʪʴʩʷ ʥʝ ʚʝʩʴ 

ʨʦʟʯʠʥ, ʱʦ ʨʫʭʘʻʪʴʩʷ ʚ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ.  

ɹʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʦʜʝʨʞʘʥʽ ʩʢʣʘʜʥʽ ʟʘʣʝʞʥʦʩʪʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʄʆ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ 

ʄʆ (ʨʠʩ. 2), ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ (ʨʠʩ. 3), ʘ ʪʘʢʦʞ ʙʘʟʫʶʯʠʩʴ ʥʘ ʧʦʣʦ-

ʞʝʥʥʷʭ, ʨʦʟʨʦʙʣʝʥʠʭ ʫ ʪʨʝʪʴʦʤʫ ʨʦʟʜʽʣʽ ʮʽʻʾ ʨʦʙʦʪʠ, ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʄʆ 

ʥʝʦʙʭʽʜʥʠʤ ʙʫʣʦ ʨʦʟʛʣʷʥʫʪʠ ʚʧʣʠʚ ʰʚʠʜʢʦʩʪʽ ʟʤʽʥʠ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ uɺ ʥʘ ʝʬʝʢʪʠ-

ʚʥʽʩʪʴ ʄʆ. ʈʝʟʫʣʴʪʘʪʠ ʦʮʽʥʶʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʄʆ ʧʨʠ ʚʘʨʽʘʮʽʾ ʚʝʣʠʯʠʥʠ ʰʚʠʜʢʦ-

ʩʪʽ ʟʤʽʥʠ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ ʽ ʪʨʠʚʘʣʦʩʪʽ ʄʆ ʧʦʜʘʥʦ ʥʘ ʨʠʩ. 4. ʇʨʠ ʮʴʦʤʫ ʽʥʰʽ ʬʘʢ-

ʪʦʨʠ ʚʩʪʘʥʦʚʣʶʚʘʣʠʩʷ ʥʘ ʧʦʩʪʽʡʥʦʤʫ ʨʽʚʥʽ: ʨʽʚʝʥʴ ʢʠʩʣʦʪʥʦ-ʣʫʞʥʦʾ ʨʝʘʢʮʽʾ ʨʅ ʩʪʘ-

ʥʦʚʠʚ 7, ʪʝʤʧʝʨʘʪʫʨʘ ʨʦʟʯʠʥʫ ʩʪʘʥʦʚʠʣʘ 293 Ñ 0,2 ʂ. 

 
1 ï Ű = 0,25 ʩ; 2 ï Ű = 0,5 ʩ; 3 ï Ű = 1 ʩ 

ʈʠʩʫʥʦʢ 4 ï ɽʬʝʢʪʠʚʥʽʩʪʴ ʄʆ ʟʘʣʝʞʥʦ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʟʤʽʥʠ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ uB  ̔

ʪʨʠʚʘʣʦʩʪʽ ʄʆ Ű 

 

ɸʥʘʣʽʟ ʦʜʝʨʞʘʥʠʭ ʜʘʥʠʭ (ʨʠʩ. 4) ʧʦʢʘʟʘʚ, ʱʦ ʟʘʣʝʞʥʽʩʪʴ ʝʬʝʢʪʠʚʥʦʩʪʽ ʄʆ ʚʽʜ 

ʰʚʠʜʢʦʩʪʽ ʟʤʽʥʠ ʤʘʛʥʽʪʥʦ ʾʽʥʜʫʢʮʽʾ (uB)  ̔ʪʨʠʚʘʣʦʩʪʽ ʄʆ (Ű) ʘʧʨʦʢʩʠʤʫʻʪʴʩʷ ʪʘʢʠʤ 

ʨ̔ʚʥʷʥʥʷʤ ʨʝʛʨʝʩʽʾ: 

 

 .845,22851,30975,35656,45670,38653,14 22

.
tututu Ö+--++-=

BBBʦʤ
E  (5) 

 

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ 
2R  ʩʪʘʥʦʚʠʪʴ 0,9137, ʩʪʘʥʜʘʨʪʥʘ ʧʦʭʠʙʢʘ ï  2,3343. 

ʗʢ ʙʘʯʠʤʦ ʟ ʨʠʩ. 4, ʥʘʡʙʽʣʴʰʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʄʆ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠ Ű = 1 ʩ ʽ 

uB = 800Ț10-3 ʊʣ/ʩ ʪʘ ʩʪʘʥʦʚʠʪʴ 22 %. ʅʘʡʙʽʣʴʰʠʡ ʧʨʠʨʽʩʪ ʝʬʝʢʪʠʚʥʦʩʪʽ ʄʆ ʩʧʦʩʪʝ-

ʨʽʛʘʻʪʩɹʷ ʚ ʜʽʘʧʘʟʦʥʽ ʰʚʠʜʢʦʩʪʝʡ ʟʤʽʥʠ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ ʚʽʜ 450 Ț 10-3 ʜʦ 800 Ț 10-3 

ʊʣ/ʩ. ʇʨʠ ʮʴʦʤʫ ʤʘʢʩʠʤʘʣʴʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʄʆ ʧʨʠ ʨʽʟʥʠʭ ʚʝʣʠʯʠʥʘʭ uB ʚʩʪʘʥʦʚ-

ʣʶʻʪʴʩʷ ʚʞʝ ʧʨʠ ʪʨʠʚʘʣʦʩʪʽ ʄʆ Ű = 0,5 ʩ, ʘ ʟʙʽʣʴʰʝʥʥ ̫ʪʨʠʚʘʣʦʩʪʽ ʦʙʨʦʢʠ ʚ ʜʚʘ ʨʘʟʠ 

ʥʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʄʆ. 

ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʰʚʠʜʢʦʩʪʽ ʟʤʽʥʠ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ ʚʠʱʝ 800 Ț 10-3 ʊʣ/ʩ, ʷʢʝ 

ʧʨʦʚʦʜʠʣʦʩ ̫ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ ʨʽʟʢʦʛʦ ʧʝʨʝʧʘʜʫ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ Dɺ ʟ̔ ʚʠʢʦʨʠʩ-
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ʪʘʥʥʷʤ ʙʽʣɹh ʠʭ ʚʝʣʠʯʠʥ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʄʆ, ʟʘ ʽʥʰʠʭ ʧʦʩʪʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʦʙʨʦʙʢʠ. 

ʅʘ ʦʩʥʦʚʽ ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʽʜ ʯʘʩ ʨʫʭʫ ʧʨʦʪʦʥʘ ʚʦʜ-

ʥʶ ʧʦ ɽʇʊ ʫʪʚʦʨʶʻʪʴʩʷ ʤʘʛʥʽʪʥʠʡ ʤʦʤʝʥʪ ɽʇʊ, ʱʦ ʻ ʚʝʢʪʦʨʦʤ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ, 

ʷʢʠʡ ʫ ʥʝʦʜʥʦʨʽʜʥʦʤʫ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ ʟ ʽʥʜʫʢʮʽʻʶ ɺ ʨʦʟʤʽʱʫʻʪʴʩʷ ʷʢ ʤʘʛʥʽʪ ʫ ʟʦʚ-

ʥʽʰʥʴʦʤʫ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ. ʇʨʠ ʮʴʦʤʫ ʝʥʝʨʛʽʷ ʚʟʘʻʤʦʜʽʾ ʤʘʛʥʽʪʥʦʛʦ ʤʦʤʝʥʪʫ ʦʙʝʨ-

ʪʘʥʥʷ ʧʨʦʪʦʥʘ ʚʦʜʥʶ ʟ̔ ʟʦʚʥʽʰʥʽʤ ʤʘʛʥʽʪʥʠʤ ʧʦʣʝʤ ʟʨʦʩʪʘʻ ʥʘ ʚʝʣʠʯʠʥʫ 

 

 ,ɺW
ɽʇʊ
Ö=m  (6) 

 

ʜʝ W ï ʝʥʝʨʛʽʷ ʚʟʘʻʤʦʜʽʾ ʤʘʛʥʽʪʥʦʛʦ ʤʦʤʝʥʪʫ ɽʇʊ ʽʟ ʟʦʚʥʽʰʥʽʤ ʤʘʛʥʽʪʥʠʤ ʧʦ-

ʣʝʤ, ɼʞ; mɽʇʊ ï ʤʘʛʥʽʪʥʠʡ ʤʦʤʝʥʪ ɽʇʊ, ɼʞ/ʊʣ; ɺ ï ʽʥʜʫʢʮʽʷ ʟʦʚʥʽʰʥʴʦʛʦ ʤʘʛʥʽʪʥʦʛʦ 

ʧʦʣʷ, ʊʣ. 

ɿ ̔ʟʨʦʩʪʘʥʥʷʤ ʚʟʘʻʤʦʜʽʾ ʤʘʛʥʽʪʥʦʛʦ ʤʦʤʝʥʪʫ ɽʇʊ ʽʟ ʩʠʣʴʥʠʤ ʟʦʚʥʽʰʥʽʤ ʤʘʛʥʽ-

ʪʥʠʤ ʧʦʣʝʤ ʡʦʛʦ ʦʨʽʻʥʪʘʮʽʷ ʩʪʘʙʽʣʽʟʫʻʪʴʩʷ ʫ ʥʘʧʨʷʤʢʫ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ, ʱʦ ʟʥʠʞʫʻ 

ʡʤʦʚʽʨʥʽʩʪʴ ʟʜʽʡʩʥʝʥʥʷ ʧʘʨʘ-ʦʨʪʦ ʢʦʥʚʝʨʩʽʾ, ʦʩʢʽʣʴʢʠ ʢʦʥʚʝʨʩʽʷ ʻ ʤʦʞʣʠʚʦʶ ʟʘ ʫʤʦ-

ʚʠ ʨʚ̔ʥʦʩʪʽ ʝʥʝʨʛʽʡ ʪʝʧʣʦʚʦʛʦ ʨʫʭʫ ʽ ʦʙʝʨʪʘʣʴʥʦʛʦ ʢʚʘʥʪʘ (ʝʥʝʨʛʽʷ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʟʤʽ-

ʥʠ ʥʘʧʨʷʤʢʫ ʦʙʝʨʪʘʥʥʷ ʧʨʦʪʦʥʘ  ̔ʤʘʛʥʽʪʥʦʛʦ ʤʦʤʝʥʪʫ ʥʘ ʧʨʦʪʠʣʝʞʥʠʡ) ʪʘ ʾʭ ʨʝʟʦʥʘ-

ʥʩʥʦʛʦ ʦʙʤʽʥʫ ʧʨʠ ʟʽʪʢʥʝʥʥʽ ʤʦʣʝʢʫʣ ʚʦʜʠ. 

ʋ ʨʦʙʦʪʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʄʆ. ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʧʨʠ ʚʘʨʽʘʮʽʾ ʢʠʩʣʦʪʥʦ-

ʣʫʞʥʦʾ ʨʝʘʢʮʽʾ ʽ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ ʧʦʜʘʥʽ ʚʽʜʧʦʚʽʜʥʦ ʥʘ ʨʠʩ. 5 ʘ ʪʘ 5 ʙ. 

ʘ ʙ 

ʘ ï ʢʠʩʣʦʪʥʦ-ʣʫʞʥʘ ʨʝʘʢʮʽʷ ʨʦʟʯʠʥʫ; ʙ ï ʪʝʤʧʝʨʘʪʫʨʘ ʨʦʟʯʠʥʫ 

ʈʠʩʫʥʦʢ 5 ï ɽʬʝʢʪʠʚʥʽʩʪʴ ʄʆ ʟʘʣʝʞʥʦ ʚʽʜ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʦʟʯʠʥʫ 

 

ɯʟ ʨʠʩ. 5 ʘ ʚʠʜʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʄʆ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʣʷ ʨʦʟʯʠʥʽʚ 

ʟ̔ ʢʠʩʣʦʶ ʨʝʘʢʮʽʻʶ ʨʅ ʚʽʜ 2 ʜʦ 6, ʜʝ ʝʬʝʢʪʠʚʥʽʩʪʴ ʄʆ ʜʦʩʷʛʘʻ ʚʽʜ 22 ʜʦ 28 %.  ʋ ʚʠ-

ʧʘʜʢʫ ʦʙʨʦʙʢʠ ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ ʟ̔ ʥʝʡʪʨʘʣʴʥʦʶ ʽ ʣʫʞʥʦʶ ʨʝʘʢʮʽʻʶ (ʨʠʩ. 5 ʘ) ʝʬʝʢ-

ʪʠʚʥʽʩʪʴ ʄʆ ʟʥʠʞʫʻʪʴʩʷ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʄʆ ʽʩʪʦʪʥʦ ʟʥʠʞʫʻʪʴʩʷ ʜʣʷ 

ʨʦʟʯʠʥʽʚ ʟ̔ ʨʅ 10, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ʧʨʦʮʝʩʘʤʠ ʨʦʟʢʣʘʜʘʥʥʷ ʦʟʦʥʫ ʟ ʫʪʚʦʨʝʥʥʷʤ ʥʝʩʝ-

ʣʝʢʪʠʚʥʠʭ ʙʽʣʴʰ ʨʝʘʢʮʽʡʥʦʟʜʘʪʥʠʭ ʨʘʜʠʢʘʣʽʚ ÅOH. 

ɿʘ ʦʜʝʨʞʘʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ (ʨʠʩ. 5 ʘ) ʚʧʣʠʚ ʢʠʩʣʦʪʥʦ-ʣʫʞʥʦʾ ʨʝʘʢʮʽʾ ʨʦʟʯʠʥʫ 

ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʄʆ ʘʧʨʦʢʩʠʤʫʻʪʴʩʷ ʪʘʢʠʤ ʨʽʚʥʷʥʥʷʤ ʨʝʛʨʝʩʽʾ: 

 

 .729,26135,133,0 2

.
++-= ʨʅʨʅɽ

ʦʤ
 (7) 



 

12 

 
 

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ ʩʪʘʥʦʚʠʪʴ R2 = 0,9878, ʩʪʘʥʜʘʨʪʥʘ ʧʦʭʠʙʢʘ ï 0,88. 

ɿʛʽʜʥʦ ʟ ʦʜʝʨʞʘʥʠʤʠ ʜʘʥʠʤʠ (ʨʠʩ. 5 ʙ) ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʘ ʝʬʝʢʪʠʚ-

ʥʽʩʪʴ ʄʆ ʜʦʩʷʛʘʻʪʴʩʷ ʧʨʠ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ ʫ ʤʝʞʘʭ ʚʽʜ 285 ʜʦ 

300 ʂ. ʇʨʠ ʮʴʦʤʫ ʟ̔ ʧʽʜʚʠʱʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʦʙʨʦʙʣʶʚʘʥʠʭ ʨʦʟʯʠʥʽʚ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʄʆ ̔ʩʪʦʪʥʦ ʟʥʠʞʫʻʪʴʩʷ ʜʦ 2 % ʧʨʠ ʊ = 333 ʂ. ɿʥʠʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʄʆ ʧʦʚôʷʟʘʥʝ 

ʽʟ ʧʨʷʤʠʤ ʧʨʠʩʢʦʨʝʥʥʷʤ ʨʝʘʢʮʽʾ ʧʦʜʘʣʴʰʦʛʦ ʦʢʠʩʥʝʥʥʷ ʦʟʦʥʦʤ ʟʛʽʜʥʦ ʟ̔ ʧʨʘʚʠʣʦʤ 

ɺʘʥʪ-ɻʦʬʬʘ ʪʘ ʽʥʪʝʥʩʠʬʽʢʘʮʽʻ  ʁʨʦʟʢʣʘʜʘʥʥʷ ʦʟʦʥʫ ʟ ʫʪʚʦʨʝʥʥʷʤ ʨʘʜʠʢʘʣʽʚ. ʅʘ ʬʦʥʽ 

ʮʠʭ ʧʨʦʮʝʩʽʚ ʄʆ, ʷʢʘ ʯʠʥʠʪʴ ʚʧʣʠʚ, ʧʦʜʽʙʥʠʡ ʜʦ ʟʨʦʩʪʘʥʥʷ ʬʽʟʠʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ 

ʨʦʟʯʠʥʫ, ʥʝ ʜʘʻ ʟʥʘʯʥʦʛʦ ʧʨʠʨʦʩʪʫ ʢʽʥʝʪʠʢʠ ʦʢʠʩʥʝʥʥʷ. 

ɸʥʘʣʽʟ ʦʜʝʨʞʘʥʠʭ ʜʘʥʠʭ (ʨʠʩ. 5 ʙ) ʧʦʢʘʟʘʚ, ʱʦ ʚʧʣʠʚ ʪʝʤʧʝʨʘʪʫʨʠ ʨʦʟʯʠʥʫ ʥʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʄʆ ʘʧʨʦʢʩʠʤʫʻʪʴʩʷ ʪʘʢʠʤ ʨʽʚʥʷʥʥʷʤ ʨʝʛʨʝʩʽʾ:  

 

 .28006,14543271,0
.

+-= ʊɽ
ʦʤ

 (8) 

 

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R2 ʩʪʘʥʦʚʠʪʴ 0,9870, ʩʪʘʥʜʘʨʪʥʘ ʧʦʭʠʙʢʘ ï 0,9020. 

ʋʨʘʭʦʚʫʶʯʠ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʄʆ, 

ʜʣʷ ʚʠʙʦʨʫ ʦʧʪʠʤʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʪʘ ʨʝʞʠʤʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʫ ʨʦʙʦʪʽ ʧʦʙʫʜʦ-

ʚʘʥʦ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʟ̔ ʧʨʠʧʫʱʝʥʥʷʤ ʧʨʦ ʧʦʣʽʥʦʤʽʘʣʴʥʫ ʟʘʣʝʞʥʽʩʪʴ. ɼʣʷ ʧʦʙʫ-

ʜʦʚʠ ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʰʫʢʘʥʠʭ ʚʝʣʠʯʠʥ ʚʠʢʦʨʠʩʪʘʥʦ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ Maple 7. ʄʦʜʝʣʴ ʦʜʝʨʞʘʣʘ ʚʠʛʣʷʜ:  
 

 

.3586,02914,570644,000566,000099,0

000054,01151,31216,914244,01296,04895,38
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.
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tuu

utu
 (9) 

 

ʇʝʨʝʚʽʨʢʘ ʘʜʝʢʚʘʪʥʦʩʪʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʨʝʟʫʣʴʪʘʪʘʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʧʦʜʘʥʘ ʥʘ ʨʠʩ. 6, ʧʦʢʘʟʘʣʘ ʥʘʷʚʥʽʩʪʴ ʪʽʩʥʦʛʦ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʟʚôʷʟʢʫ, ʘ 

ʦʜʝʨʞʘʥʘ ʤʦʜʝʣʴ ʜʦʟʚʦʣʷʻ ʟ̔ ʚʠʩʦʢʦʶ ʽʤʦʚʽʨʥʽʩʪʶ ʧʨʦʛʥʦʟʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʄʆ. 

 
ʪʦʯʢʠ ï ʝʢʩʧʝʨʠʤʝʥʪ; ʣʽʥʽʾ ï ʪʝʦʨʽʷ; 1 ï Ű = 1 ʩ; 2 ï Ű = 0,5 ʩ 

ʈʠʩʫʥʦʢ 6 ï ɿʘʣʝʞʥʽʩʪʴ ʝʬʝʢʪʠʚʥʦʩʪʽ ʄʆ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʟʤʽʥʠ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ 20 ʦʉ ʪʘ ʧʨʠ ʨʅ 7 
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ʋ ʟʚôʷʟʢʫ ʟ ʧʝʚʥʠʤʠ ʥʝʟʨʫʯʥʦʩʪʷʤʠ ʧʨʘʢʪʠʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʜʝʨʞʘʥʦʾ ʤʦ-

ʜʝʣʽ ʫ ʨʦʙʦʪʽ ʧʦʙʫʜʦʚʘʥʦ ʣʽʥʽʾ ʚʽʜʛʫʢʫ, ʜʝ ʧʨʠ ʬʽʢʩʦʚʘʥʠʭ ʟʥʘʯʝʥʥʷʭ ʊ ʽ ʨʅ ʚʝʣʠʯʠʥʘ 

ɽʤ.ʦ ʻ ʬʫʥʢʮʽʻʶ ʚʽʜ ʜʚʦʭ ʟʤʽʥʥʠʭ ï ɡɺ  ̔t (ʨʠʩ. 7). 

   
ʈʠʩʫʥʦʢ 7 ï ɽʬʝʢʪʠʚʥʽʩʪʴ ʄʆ ʟʘʣʝʞʥʦ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʟʤʽʥʠ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ ɡɺ  ̔

ʪʨʠʚʘʣʦʩʪʽ ʄʆ: ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʦʙʨʦʙʣʶʚʘʥʦʾ ʚʦʜʠ 20 ʦʉ ʪʘ ʟʘ ʨʽʟʥʠʭ ʟʥʘʯʝʥɹ  ʨʅ 

 

ʇʨʦʚʝʜʝʥʝ ʫ ʨʦʙʦʪʽ ʦʮʽʥʶʚʘʥʥʷ ʧʨʦʛʥʦʟʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʜʝʨʞʘʥʦʾ ʤʦʜʝʣʽ ʥʘ 

ʚʦʜʽ, ʚʽʜʙ̔ʨʘʥʽʡ ʟ̔ ʧʦʚʝʨʭʥʝʚʦʛʦ ʜʞʝʨʝʣʘ, ʧʦʢʘʟʘʣʦ, ʱʦ ʤʦʜʝʣʴ ʤʘʻ ʚʠʩʦʢʽ ʽʤʽʪʘʮʽʡʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʯʽʢʫʚʘʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʄʆ. 

ʋ ʧôʷʪʦʤʫ ʨʦʟʜʽʣʽ ʨʦʟʨʦʙʣʝʥʦ ʤʝʭʘʥʽʟʤ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ ʚʦ-

ʜʦʧʦʩʪʘʯʘʥʥʷ, ʜʝ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʷʢʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠ ʦʮʽʥʶʚʘʪʠ ʷʢ ʜʞʝʨʝʣʦ ʥʝʙʝʟʧʝ-

ʢʠ, ʘ ʩʠʩʪʝʤʫ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ï ʢʦʤʧʣʝʢʩ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʧʨʦʮʝʩʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʟʘʭʠʱʝʥʽʩʪʴ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ. 

ʋ ʨʦʙʦʪʽ ʩʬʦʨʤʦʚʘʥʦ ʧʽʜʭʽʜ ʜʦ ʦʮʽʥʶʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʙʝʟʧʝʢʠ ʧʠʪʥʦʾ  ʚʦʜʠ, 

ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʧʝʨʝʭʽʜ ʚʽʜ ʽʩʥʫʶʯʦʾ ʟʘʛʘʣʴʥʦʟʘʩʪʦʩʦʚʥʦʾ ʤʝʪʦʜʠʢʠ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩ-

ʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʟʘ ʧʨʠʥʮʠʧʦʤ çʚʽʜʧʦʚʽʜʘʻ ï ʥʝ ʚʽʜʧʦʚʽʜʘʻè, ʜʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʽʣʴʢʽʩ-

ʥʠʭ ʥʘʩʣʽʜʢʽʚ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʟʜʦʨʦʚô̫  ʣʶʜʠʥʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʷʜʫ ʬʘʢʪʦʨʽʚ: 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʜʞʝʨʝʣ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʚʦʜʦʧʨʦʚʽʜʥʠʭ 

ʩʪʘʥʮʽʡ, ʩʪʘʪʝʚʠʭ ʪʘ ʚʽʢʦʚʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʥʘʩʝʣʝʥʥʷ. ɺ ʦʩʥʦʚʫ ʧʦʢʣʘʜʝʥʦ ʦʮʽʥʶʚʘʥ-

ʥʷ ʧʦʪʝʥʮʽʡʥʠʭ ʚʪʨʘʪ ʫ ʚʠʛʣʷʜʽ ʨʦʢ̔ʚ ʞʠʪʪʷ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʚʪʨʘʯʝʥʽ ʧʨʠ ʚʧʣʠʚʽ ʥʘ 

ʣʶʜʠʥʫ ʝʢʦʣʦʛʽʯʥʦʛʦ ʬʘʢʪʦʨʘ ʫʧʨʦʜʦʚʞ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ. 

ʋ ʨʦʙʦʪʽ ʧʦʪʝʥʮʽʡʥʽ ʚʪʨʘʪʠ ʧʨʠ ʚʞʠʚʘʥʥʽ ʧʠʪʥʦʾ ʚʦʜʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʦʮʽʥʶʚʘʪʠ 

ʟʘ ʧʦʢʘʟʥʠʢʦʤ DALY, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʦʮʽʥʶʚʘʪʠ ʩʫʤʫ ʨʦʢʽʚ ʥʦʨʤʘʣʴʥʦʛʦ (ʟʜʦʨʦʚʦʛʦ) 

ʞʠʪʪʷ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʚʪʨʘʯʝʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʝʨʝʜʯʘʩʥʦʾ ʩʤʝʨʪʽ, ʪʘ ʨʦʢʽʚ, ʱʦ ʤʦʞʫʪʴ 

ʙʫʪʠ ʚʪʨʘʯʝʥʽ ʯʝʨʝʟ ʥʝʟʘʜʦʚʽʣʴʥʠʡ ʩʪʘʥ ʟʜʦʨʦʚôʷ (ʨʦʢʠ, ʧʨʦʞʠʪ ̔ʚ ʩʪʘʥʽ ʭʚʦʨʦʙʠ ʘʙʦ 

ʽʥʚʘʣʽʜʥʦʩʪʽ). ɿ ʤʝʪʦʶ ʫʨʘʭʫʚʘʥʥʷ ʚʽʢʦʚʠʭ ʪʘ ʩʪʘʪʝʚʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʥʘʩʝʣʝʥʥʷ ʧʦʢʘʟ-

ʥʠʢ DALY ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʦʢʨʝʤʦ ʟʘ ʚʽʢʦʚʠʤʠ ʪʘ ʩʪʘʪʝʚʠʤʠ ʛʨʫʧʘʤʠ ʪʘ 

ʧʨʝʜʩʪʘʚʣʷʪʠ ʫ ʚʠʛʣʷʜʽ ʦʯʽʢʫʚʘʥʠʭ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʚʪʨʘʪ DALYʽ (ʚʠʨʘʟ 10) ʘʙʦ ʟʘʛʘʣʴ-

ʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʪʨʘʯʝʥʠʭ ʨʦʢʽʚ ʜʣʷ ʥʘʩʝʣʝʥʥʷ ʫ ʧʝʚʥʽʡ ʚʽʢʦʚʽʡ ʛʨʫʧʽ DALYs (ʚʠʨʘʟ 11). 

 

 ( ),))) ())) '&('&
YLDYLL

YLLLDWRiskLRiskDALYi -ÖÖ+Ö=  
(10) 

 

ʜʝ YLL ï ʢʽʣʴʢʽʩʪʴ ʨʦʢʽʚ ʞʠʪʪʷ, ʚʪʨʘʯʝʥʠʭ ʯʝʨʝʟ ʧʝʨʝʜʯʘʩʥʫ ʩʤʝʨʪʴ, ʨʦʢʠ; YLD ï 
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ʢʽʣʴʢʽʩʪʴ ʨʦʢʽʚ, ʧʨʦʞʠʪʠʭ ʚ ʩʪʘʥʽ ʭʚʦʨʦʙʠ ʘʙʦ ʽʥʚʘʣʽʜʥʦʩʪʽ, ʨʦʢʠ; Risk ï ʡʤʦʚʽʨʥʽʩʪʴ 

ʧʦʨʫʰʝʥʥʷ ʟʜʦʨʦʚôʷ ʘʙʦ ʥʘʩʪʘʥʥʷ ʩʤʝʨʪʽ; L ï ʟʘʣʠʰʦʢ ʞʠʪʪʷ (ʥʘʧʨʠʢʣʘʜ, ʧʨʠ ʩʝʨʝʜʥʽʡ 

ʪʨʠʚʘʣʦʩʪʽ ʞʠʪʪʷ 80 ʨʦʢʽʚ, ʜʣʷ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ L = 80 ʨʦʢʽʚ, ʜʣʷ ʣʶʜʝʡ ʚʽʢʦʤ 60 ʨʦʢʽʚ 

L = 20 ʨʦʢʽʚ), ʨʦʢʠ; DW ï ʪʷʞʢʽʩʪʴ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʟʘ ʷʢʠʤ ʧʨʦʚʦʜʠʪʴʩʷ ʨʦʟʨʘʭʫʥʦʢ.  

 

 ,DALYiNDALYs Ö=  (11) 

 

ʜʝ N ï ʢʽʣʴʢʽʩʪʴ ʣʶʜʝʡ, ʷʢʽ ʤʘʶʪʴ ʦʜʥʘʢʦʚʠʡ ʚʽʢ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʦʮʽʥʁʚʘʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʚʪʨʘʪ ʫ ʚʠʛʣʷʜʽ DALY ʟʜʽʡʩʥʶʚʘʪʠ ʟʘ 

ʫʤʦʚʠ, ʱʦ ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ ʥʘʷʚʥʦʛʦ ʨʽʚʥʷ ʥʝʙʝʟʧʝʢʠ ʚ ʩʠʩʪʝʤʽ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʣʶ-

ʜʠʥʘ ʚʽʜʧʦʚʽʜʥʦʛʦ ʚʽʢʫ ʚʧʨʦʜʦʚʞ ʦʯʽʢʫʚʘʥʦʛʦ ʟʘʣʠʰʢʫ ʞʠʪʪʷ ʧʦʩʪʽʡʥʦ ʧʽʜʜʘʚʘʪʠ-

ʤʝʪʴʩʷ ʥʝʙʝʟʧʝʮʽ ʧʨʠ ʚʞʠʚʘʥʥʽ ʧʠʪʥʦʾ ʚʦʜʠ. ʁʤʦʚʽʨʥʽʩʪʴ ʥʘʩʪʘʥʥʷ ʥʝʙʝʟʧʝʢʠ ʦʮʽʥʶ-

ʻʪʴʩʷ ʟʘ ʚʝʣʠʯʠʥʦʶ ʨʠʟʠʢʫ Risk, ʱʦ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʯʠʥʥʠʤʠ ʤʝʪʦʜʠʢʘʤʠ. ʇʨʠ 

ʨʦʟʨʘʭʫʥʢʫ ʚʝʣʠʯʠʥʠ ʨʠʟʠʢʫ Risk ʥʝʦʙʭʽʜʥʠʤ ʻ ʫʨʘʭʫʚʘʥʥʷ ʩʫʤʘʨʥʦʛʦ ʚʧʣʠʚʫ ʚʩʽʭ 

ʜʦʤʽʰʦʢ ʫ ʧʠʪʥʽʡ ʚʦʜʽ, ʱʦ ʤʘʶʪʴ ʟʘʛʘʣʴʥʦʪʦʢʩʠʯʥʠʡ ʭʘʨʘʢʪʝʨ ʥʘ ʨʽʚʥʽ ʤʘʣʠʭ ʢʦʥʮʝ-

ʥʪʨʘʮʽʡ ʡ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʦʜʥʦʪʠʧʥʠʤ ʥʝʩʧʝʮʠʬʽʯʥʠʤ ʚʧʣʠʚʦʤ ʪʘ ʧʨʠʟʚʦʜʪ̫ʴ ʜʦ 

ʧʨʦʷʚʫ ʦʜʥʘʢʦʚʠʭ ʢʣʽʥʽʯʥʠʭ ʩʠʤʧʪʦʤʽʚ:  

 

 ( )( )( ) ( ).1...1111
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RiskRiskRiskRiskRisk -ÖÖ-Ö-Ö--=  (12) 

 

ʜʝ Riskʩʫʤ ï ʨʠʟʠʢ ʜʣʷ ʟʜʦʨʦʚôʷ ʚʽʜ ʩʫʤʘʨʥʦʛʦ ʚʧʣʠʚʫ ʚʩʽʭ ʜʦʤʽʰʦʢ ʫ ʧʠʪʥʽʡ 

ʚʦʜʽ; Risk1, é, Riskn ï ʨʠʟʠʢ ʜʣʷ ʟʜʦʨʦʚôʷ ʚʽʜ ʚʧʣʠʚʫ ʦʢʨʝʤʦʾ ʜʦʤʽʰʢʠ. 

ʈʦʟʨʦʙʣʝʥʠʡ ʫ ʨʦʙʦʪʽ ʧʽʜʭʽʜ ʜʦ ʦʮʽʥʢʠ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ʚ ʧʠʪʥʦʤʫ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʽ ʤʽʩʪ ʚʠʢʦʨʠʩʪʘʥʦ ʥʘ ʧʨʠʢʣʘʜʽ ʤ. ʂʠʻʚʘ, ʱʦ ʻ ʦʜʥʠʤ ʽʟ ʚʝʣʠʢʠʭ ʤʽʩʪ 

ʋʢʨʘʾʥʠ, ʜʝ ʧʨʦʞʠʚʘʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʥʘʩʝʣʝʥʥʷ, ʱʦ ʧʦʩʪʽʡʥʦ ʧʽʜʜʘʻʪʴʩʷ ʥʝʙʝʟʧʝʮʽ 

ʧʨʠ ʚʞʠʚʘʥʥʽ ʧʠʪʥʦʾ ʚʦʜʠ, ʧʽʜʛʦʪʦʚʣʝʥʦʾ ʟ ʧʦʚʝʨʭʥʝʚʠʭ ʜʞʝʨʝʣ (ʨ̔ ʯʢʠ ɼʝʩʥʘ ʪʘ 

ɼʥʽʧʨʦ), ʘ ʥʘ ʜʽʶʯʠʭ ʫ ʤ. ʂʠʻʚʽ ɼʝʩʥʷʥʩʴʢʽʡ (ɼʝʩɺʉ) ʪʘ ɼʥʽʧʨʦʚʩʴʢʽʡ (ɼʥɺʉ) ʚʦʜʦ-

ʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽ̫ ʭ ʨʝʘʣʽʟʦʚʘʥʘ ʢʣʘʩʠʯʥʘ ʩʭʝʤʘ ʦʯʠʱʝʥʥʷ ʚʦʜʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʦʮʥ̔ʢʠ ʚʝʣʠʯʠʥ ʩʫʤʘʨʥʠʭ ʨʠʟʠʢʽʚ (ʨʠʩ. 8) ʧʦʢʘʟʘʣʠ, ʱʦ ʧʠʪʥʘ ʚʦʜʘ 

ʻ ʜʞʝʨʝʣʦʤ ʥʝʙʝʟʧʝʢʠ ʜʣʷ ʟʜʦʨʦʚôʷ ʪʘ ʞʠʪʪʷ ʣʶʜʝʡ. ʇʨʠ ʧʦʜʘʣʴʰʦʤʫ ʟʙʝʨʝʞʝʥʥʽ 

ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʚʤʽʩʪ ʜʦʤʽʰʦʢ, ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʻ ʚʩʪʘʥʦʚʣʝʥʠʭ ʟʘʢʦ-

ʥʦʜʘʚʩʪʚʦʤ ʥʦʨʤ, ʚʠʢʣʠʢʘʪʠʤʝ ʭʨʦʥʽʯʥʝ ʦʪʨʫʻʥʥʷ ʦʨʛʘʥʽʟʤʫ. ʇʨʠ ʮʴʦʤʫ ʪʨʠʚʘʣʝ 

ʩʧʦʞʠʚʘʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ ʧʨʠʟʚʝʜʝ ʜʦ ʧʦʨʫʰʝʥʴ ʫ ʩʪʘʥʽ ʟʜʦʨʦʚôʷ ʪʘ ʧʦʷʚʠ ʥʝʩʧʝʮʠʬʽ-

ʯʥʦʾ ʧʘʪʦʣʦʛʽʾ ʫ ʣʶʜʝʡ, ʷʢʽ ʧʨʦʞʠʚʘʶʪʴ ʫ ʤ. ʂʠʻʚʽ. 

  
ʈʠʩʫʥʦʢ 8 ï ʇʦʨʽʚʥʷʥʥʷ ʚʝʣʠʯʠʥ ʥʝʢʘʥʮʝʨʦʛʝʥʥʠʭ ʨʠʟʠʢʽʚ ʧʨʠ ʚʞʠʚʘʥʥʽ ʧʠʪʥʦʾ   

ʚʦʜʠ ʫ ʤ. ʂʠʻʚʽ ʩʪʘʥʦʤ ʥʘ 2015 ʨʽʢ 

ɼʝʩɺʉ ɼʥɺʉ 
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ɺʝʣʠʯʠʥʘ ʩʫʤʘʨʥʦʛʦ ʨʠʟʠʢʫ ʜʣʷ ʯʘʩʪʠʥʠ ʥʘʩʝʣʝʥʥʷ ʤ. ʂʠʻʚʘ, ʷʢʝ ʚʞʠʚʘʻ ʧʠʪ-

ʥʫ ʚʦʜʫ ʟ ɼʥɺʉ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʨʘʭʫʥʢʽʚ ʩʪʘʥʦʚʠʪʴ 0,0519, ʨʦʟʨʘʭʦʚʘʥʽ ʥʘ ʾʾ ʦʩ-

ʥʦʚʽ ʧʦʪʝʥʮʽʡʥ ̔ʚʪʨʘʪʠ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ DALYʽ ʪʘ DALYs ʧʦʜʘʥʦ ʥʘ ʨʠʩ. 9. 

  
ʘ ʙ 

ʘ ï ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʚʪʨʘʪʠ ʜʣʷ ʣʜʁʠʥʠ ʧʝʚʥʦʛʦ ʚʽʢʫ; ʙ ï ʩʫʤʘʨʥʽ ʚʪʨʘʪʠ ʚ ʦʢʨʝʤʠʭ   

ʚʽʢʦʚʠʭ ʛʨʫʧʘʭ 

ʈʠʩʫʥʦʢ 9 ï ʈʦʟʧʦʜʽʣ ʚʪʨʘʪ ʨʦʢʽʚ ʥʦʨʤʘʣʴʥʦʛʦ ʞʠʪʪʷ ʟʘʣʝʞʥʦ ʚʽʜ ʚʽʢʫ ʥʘʩʝʣʝʥʥʷ      

ʤ. ʂʠʻʚʘ, ̫ ʢʝ ʩʧʦʞʠʚʘʻ ʧʠʪʥʫ ʚʦʜʫ ʟ ɼʥɺʉ 

  

ʆʜʝʨʞʘʥʽ ʫ ʨʦʙʦʪʽ ʨʝʟʫʣʴʪʘʪʠ (ʨʠʩ. 9) ʧʦʢʘʟʘʣʠ, ʱʦ ʥʘʡʙʽʣʴʰʽ ʧʦʪʝʥʮʽʡʥʽ 

ʚʪʨʘʪʠ ʥʝʦʙʭʽʜʥʦ ʦʯʽʢʫʚʘʪʠ ʜʣʷ ʞʽʥʦʯʦʾ ʯʘʩʪʠʥʠ ʥʘʩʝʣʝʥʥʷ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʙʽʣʴʰʦʶ 

ʩʝʨʝʜʥʴʦʶ ʪʨʠʚʘʣʽʩʪʶ ʞʠʪʪʷ ʞʽʥʦʢ. ɼʣʷ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʚʪʨʘʪʠ ʩʪʘʥʦʚʠʪʠʤʫʪʴ ʚʽʜ 

4 ʜʦ 4,5 ʨʦʢʽʚ. ʆʮʽʥʢʘ ʩʪʨʫʢʪʫʨʠ ʟʘʛʘʣʴʥʠʭ ʧʦʪʝʥʮʽʡʥʠʭ ʟʙʠʪʢʽʚ, ʷʢʠʭ ʟʘʟʥʘʶʪʴ ʦʢ-

ʨʝʤʽ ʚʽʢʦʚʽ ʛʨʫʧʠ ʟʘ ʧʦʢʘʟʥʠʢʦʤ DALYs, ʧʦʢʘʟʘʣʘ, ʱʦ ʦʯʽʢʫʚʘʥʽ ʩʫʤʘʨʥʽ ʚʪʨʘʪʠ ʻ 

ʟʥʘʯʥʠʤʠ, ʘ ʧʦʜʘʣʴʰʝ ʚʞʠʚʘʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ ʻ ʥʝʙʝʟʧʝʯʥʠʤ. 

ɿ ʤʝʪʦʶ ʧʦʢʨʘʱʘʥʥʷ ʤʝʜʠʢʦ-ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʚ ʤ. ʂʠʻʚʽ ʟʜʽʡʩʥʝʥʦ ʧʨʦʛʥʦʟ 

ʨʦʟʤʽʨʫ ʧʦʧʝʨʝʜʞʝʥʠʭ ʚʪʨʘʪ ʧʨʠ ʚʧʨʦʚʘʜʞʝʥʥʽ ʨʦʟʨʦʙʣʝʥʦʛʦ ʫ ʨʦʙʦʪʽ ʤʝʪʦʜʫ ʚʠʜʘ-

ʣʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʟ̔ ʧʠʪʥʦʾ ʚʦʜʠ ʚ ʪʝʭʥʦʣʦʛʽʯʥʫ ʩʭʝʤʫ ɼʥɺʉ. ʊʘʢ, ʥʘʷʚʥʽʩʪʴ 

ʫ ʧʠʪʥʽʡ ʚʦʜʽ ɼʥɺʉ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ, ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʻ ʛʨʘʥʠʯʥʦ 

ʜʦʧʫʩʪʠʤʫ ʢʦʥʮʝʥʪʨʘʮʽʶ, ʧʦʨʚ̔ʥʷʥʦ ʟ ʽʥʰʠʤʠ ʜʦʤʽʰʢʘʤʠ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʻ ʥʘ ʚʝʣʠ-

ʯʠʥʫ Riskʩʫʤ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʠʟʴʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʾʾ ʨʦʙʦʪʠ. ʉʴʦʛʦʜʥʽ ʥʘ ɼʥɺʉ ʨʝʘ-

ʣʽʟʦʚʘʥʘ ʢʣʘʩʠʯʥʘ ʩʭʝʤʘ ʨʝʘʛʝʥʪʥʦʛʦ ʦʯʠɦʝʥʥʷ ʚʦʜʠ ʟ ʚʽʜʩʪʦʶʚʘʥʥʷʤ, ʬʽʣʴʪʨʫʚʘʥ-

ʥʷʤ ʪʘ ʧʦʜʚʽʡʥʠʤ ʭʣʦʨʫʚʘʥʥʷʤ, ʪʘʢʦʞ ʚʧʨʦʚʘʜʞʝʥʦ ʙʣʦʢ ʦʟʦʥʫʚʘʥʥʷ ʚʦʜʠ, ʷʢʠʡ ʚʠ-

ʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʦʩʝʟʦʥʥʦ ʚʠʥʪ̫ʢʦʚʦ ʜʣʷ ʟʥʠʞʝʥʥʷ ʥʘʜʣʠʰʢʦʚʦʛʦ ʚʤʽʩʪʫ ʤʘʨʛʘʥʮʶ.  

ʇʨʦʚʝʜʝʥʽ ʫ ʨʦʙʦʪʽ ʨʦʟʨʘʭʫʥʢʠ ʜʦʚʦʜʷʪʴ, ʱʦ ʚʢʣʶʯʝʥʥʷ ʄʆ ʪʘ ʦʟʦʥʫʚʘʥʥʷ ʜʦ 

ʩʪʘʮʽʦʥʘʨʥʦʛʦ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ɼʥɺʉ ʜʦʟʚʦʣʠʪʴ ʟʥʠʟʠʪʠ ʩʝʨʝʜʥʴʦʨʽʯʥʠʡ ʚʤʽʩʪ ʦʨʛʘ-

ʥ̔ʯʥʠʭ ʨʝʯʦʚʠʥ ʫ ʧʠʪʥʽʡ ʚʦʜʽ, ʘ ʨʦʟʨʘʭʦʚʘʥʠʡ ʩʫʤʘʨʥʠʡ ʨʠʟʠʢ ʩʪʘʥʦʚʠʪʠʤʝ 0,0445, 

ʱʦ ʻ ʧʨʠʡʥʷʪʥʠʤ ʽ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ, ʥʝ ʦʯʽʢʫʚʘʪʠʤʝʪʴʩʷ ʧʦʷʚʠ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʤʝ-

ʜʠʢʦ-ʝʢʦʣʦʛʽʯʥʠʭ ʪʝʥʜʝʥʮʽʡ, ʘ ʧʦʪʝʥʮʽʡʥʽ ʚʪʨʘʪʠ, ʚʠʨʘʞʝʥʽ ʯʝʨʝʟ ʧʦʢʘʟʥʠʢ DALYi, 

ʙʫʜʫʪʴ ʜʦʨʽʚʥʶʚʘʪʠ ʥʫʣʶ, ʦʩʢʽʣʴʢʠ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ ʙʫʜʝ ʚʽʜ-

ʩʫʪʥʽʡ. 

ʋ hʦʩʪʦʤʫ ʨʦʟʜʽʣʽ ʟʜʽʡʩʥʝʥʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦ ʾʩʭʝʤʠ ʧʽʜʛʦʪʦʚʢʠ ʚʦ-

ʜʠ ʥʘ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʷʭ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʟ̔ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʄʆ. ʅʘʚʝ-

ʜʝʥʦ ʧʨʠʥʮʠʧʦʚʫ ʪʝʭʥʦʣʦʛʽʯʥʫ ʩʭʝʤʫ ʦʯʠɦʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʚʦʜ ʟ̔ ʚʠʢʦʨʠʩʪʘʥʥʷ ʄʆ. 

ɿʘ ʦʩʥʦʚʫ ʚʟʷʪʽ ʪʨʘʜʠʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʩʭʝʤʠ ʜʽʶʯʠʭ ʩʪʘʥʮʽʡ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, 

ʜʦʧʦʚʥʝʥʽ ʙʣʦʢʦʤ ʦʟʦʥʫʚʘʥʥʷ ʟ ʧʦʧʝʨʝʜʥʴʦʶ ʄʆ ʚʦʜʠ (ʨʠʩ. 10). ʇʨʦʩʪʦʪʘ ʨʝʘʣʽʟʘʮʽʾ 

ʄʆ, ʥʠʟʴʢʽ ʢʘʧʽʪʘʣʴʥ ̔ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʟʘʪʨʘʪʠ, ʘ ʪʘʢʦʞ ʢʦʤʧʘʢʪʥʽʩʪʴ ʘʧʘʨʘʪʽʚ ʄʆ 

ʜʦʟʚʦʣʪ̫ʴ ʣʝʛʢʦ ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʾʾ ʥʘ ʙʘʟʽ ʜʽʶʯʠʭ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʡ. 
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1 ï ʤʝʭʘʥʽʯʥʝ ʦʯʠʱʝʥʥʷ; 2 ï ʟʤʽʰʫʚʘʣʴʥʽ ʨʝʟʝʨʚʫʘʨʠ; 3 ï ʚʽʜʩʪʽʡʥʠʢ; 4 ï ʧʽʱʘʥʠʡ 

ʬʽʣʴʪʨ; 5 ï ʘʧʘʨʘʪ ʄʆ; 6 ï ʢʘʤʝʨʘ ʦʟʦʥʫʚʘʥʥʷ; 7 ï ʦʟʦʥʘʪʦʨʥʘ ʩʪʘʥʮʽʷ; 8 ï ʢʘʤʝʨʘ 

ʟʥʝʟʘʨʘʞʫʚʘʥʥʷ; 9 ï ʨʝʟʝʨʚʫʘʨ ʦʯʠʱʝʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ; 10 ï ʧʦʜʘʯʘ ʩʧʦʞʠʚʘʯʫ 

ʈʠʩʫʥʦʢ 10 ï ʇʨʠʥʮʠʧʦʚʘ ʪʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʦʯʠʱʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʚʦʜ ʚʽʜ ʦʨʛʘʥʽʯ-

ʥʠʭ ʨʝʯʦʚʠʥ ʥʘ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʷʭ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʟ̔ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʦʜʥʦʩʪʫʧʝʥʝʚʦʛʦ ʦʟʦʥʫʚʘʥʥʷ ʽ ʧʦʧʝʨʝʜʥʴʦʾ ʄʆ 

 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʪʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʟʘʙʝʟʧʝʯʫʻ: 

- ʧʽʜʚʠʱʝʥʥʷ ʜʦʩʪʫʧʥʦʩʪʽ ʤʝʪʦʜʫ ʦʟʦʥʫʚʘʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʟʥʠʞʝʥʥʷ ʝʢʩʧʣʫʘ-

ʪʘʮʽʡʥʠʭ ʟʘʪʨʘʪ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʦʧʝʨʝʜʥʴʦʾ ʤʘʛʥʽʪʥʦʾ ʦʙʨʦʙʢʠ ʚʦʜʠ; 

- ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʢʠʩʥʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʦʟʦʥʦʤ; 

- ʟʘʙʝʟʧʝʯʝʥʥ̫ ʚʠʢʦʥʘʥʥʷ ʚʠʤʦʛ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʜʦ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ. 

ʈʦʟʨʦʙʣʝʥʦ ʽʥʞʝʥʝʨʥʫ ʤʝʪʦʜʠʢʫ ʨʦʟʨʘʭʫʥʢʫ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʘʧʘ-

ʨʘʪʽʚ ʤʘʛʥʽʪʥʦʾ ʦʙʨʦʙʢʠ ʚʦʜʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʦʝʢʪʫʚʘʪʠ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʽ ʘʧʘʨʘʪʠ ʚ 

ʧʨʦʤʠʩʣʦʚʠʭ ʤʘʩʰʪʘʙʘʭ. 

 

ɺʀʉʅʆɺʂʀ 

 

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʚʠʨʽʰʝʥʝ ʘʢʪʫʘʣʴʥʝ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʝ ʟʘʚʜʘʥʥʷ ʧʜ̔-

ʚʠʱʝʥʥʷ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʩʠʩʪʝʤ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʫʜʦ-

ʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʭʝʤ ʦʯʠʱʝʥʥʷ ʚʦʜʠ ʟ̔ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʄʆ ʚʦʜʠ ʧʝʨʝʜ ʧʦ-

ʜʘʯʝʶ ʥʘ ʦʟʦʥʫʚʘʥʥʷ. ʈʦʟʨʦʙʣʝʥʦ ʩʧʦʩʽʙ ʥ̔ʪʝʥʩʠʬʽʢʘʮʽʾ ʦʢʠʩʥʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦ-

ʚʠʥ, ʱʦ ʧʦʧʝʨʝʜʞʫʻ ʟʘʛʨʦʟʠ ʟʜʦʨʦʚôʶ ʪʘ ʞʠʪʪʶ ʣʶʜʠʥʠ, ʷʢ̔ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʚʧʣʠʚʽ 

ʪʝʭʥʦʛʝʥʥʠʭ ʪʘ ʧʨʠʨʦʜʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʧʦʚʝʨʭʥʝʚʽ ʜʞʝʨʝʣʘ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. 

1. ʋʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʧʦʚʝʨʭʥʝʚʠʭ ʜʞʝʨʝʣ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘ-

ʯʘʥʥʷ ʟʘ ʩʪʫʧʝʥʝʤ ʯʠʩʪʦʪʠ ʚʦʜʠ ʚʽʜʧʦʚʽʜʘʻ ʢʘʪʝʛʦʨʽʾ ʧʦʤʽʨʥʦ ʟʘʙʨʫʜʥʝʥʠʭ. ɿʘ ʨʽʚʥʝʤ 

ʪʨʦʬʥʦʩʪʽ ʚʩʽ ʚʦʜʥʽ ʦʙôʻʢʪʠ ʋʢʨʘʾʥʠ, ʱʦ ʻ ʜʞʝʨʝʣʘʤʠ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʥʘ-

ʣʝʞʘʪʴ ʜʦ ʝʚʪʨʦʬʥʦʛʦ ʪʠʧʫ. ʗʢʽʩʪʴ ʚʦʜʠ ʟʘ ʩʝʨʝʜʥʽʤʠ ʨʽʚʥʷʤʠ ʧʦʢʘʟʥʠʢʽʚ ʚʽʜʧʦʚʜ̔ʘʻ 

ɯɯɯ ʢʣʘʩʫ ʷʢʦʩʪʽ ï çɿʘʜʦʚʽʣʴʥʽè. ʋʧʨʦʜʦʚʞ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʧʦʩʪʽʡʥʦ ʬʽʢʩʫʻʪʴʩʷ ʧʝʨʝ-

ʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ɹʉʂ ʪʘ ʍʉʂ. 

2. ɸʥʘʣʽʟ ʜʘʥʠʭ ʱʦʜʦ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ, ʱʦ ʧʦʜʘʻʪʴʩʷ ʥʘʩʝʣʝʥʥʶ, ʧʦʢʘʟʘʚ 

ʥʠʟʴʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʜʽʶʯʠʭ ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʭ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʡ ʱʦʜʦ 

ʚʠʜʘʣʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʟ̔ ʚʦʜʠ.  
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3. ʆʙˇʨʫʥʪʦʚʘʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʛʥʪ̔ʥʦʾ ʦʙʨʦʙʢʠ ʧʠʪʥʦʾ ʚʦʜʠ ʧʝʨʝʜ ʧʦʜʘʯʝʶ 

ʥʘ ʦʟʦʥʫʚʘʥʥʷ ʜʣʷ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʦʜʘʣʴʰʦʛʦ ʦʢʠʩʥʝʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʩʪʫʧʝʥʷ ʚʠ-

ʜʘʣʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʟ̔ ʚʦʜʠ. 

4. ʋʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʄʆ ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ  ̒çʢʘʪʘʣʽʟʘʪʦʨʦʤè ʧʦʷʚʠ ʨʷʜʫ ʧʦʩʣʜ̔ʦʚ-

ʥʠʭ ʧʨʦʮʝʩʽʚ: ʧʦʨʫʰʝʥʥʷ ʩʠʥʭʨʦʥʥʠʭ ʣʽʙʨʘʮʽʡʥʠʭ ʢʦʣʠʚʘʥʴ ʤʦʣʝʢʫʣ ʚʦʜʠ ʫ ʥʘʜʤʦʣʝ-

ʢʫʣʷʨʥʠʭ ʩʪʨʫʢʪʫʨʘʭ, ʨʫʡʥʫʚʘʥʥʷ ʥʘʜʤʦʣʝʢʫʣʷʨʥʠʭ ʩʪʨʫʢʪʫʨ, ʚʠʚʽʣʴʥʝʥʥʷ ʧʘʨʘʽʟʦʤʝ-

ʨʽʚ ʤʦʣʝʢʫʣ ʚʦʜʠ, ʢʦʥʚʝʨʩʽʷ ʧʘʨʘʽʟʦʤʝʨʽʚ ʚ ʦʨʪʦʽʟʦʤʝʨʠ ʪʘ ʟʤʽʱʝʥʥʷ ʦʨʪʦ/ʧʘʨʘ ʩʧ̔ʚʚʽʜ-

ʥʦʰʝʥʥʷ ʫ ʙʽʢ ʦʨʪʦʽʟʦʤʝʨʽʚ. ɿʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʨʪʦʽʟʦʤʝʨʽʚ ʚ ʦʙ`ʻʤʽ ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ 

ʧʦʷʩʥʶʻ ʟʤʽʥʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʧʽ-

ʩʣʷ ʄʆ. ɼʦʜʘʪʢʦʚʦ ʚʩʪʘʥʦʚʣʝʥʘ ʧʨʠʨʦʜʘ ʢʚʘʥʪʦʚʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʜʚʦʭ ʚʠʜʽʚ ʽʟʦʤʝʨʽʚ 

ʤʦʣʝʢʫʣ ʚʦʜʠ, ̫ ʢʘ ʦʙʫʤʦʚʣʝʥʘ ʭʘʨʘʢʪʝʨʦʤ ʣʽʙʨʘʮʽʡʥʠʭ ʢʦʣʠʚʘʥʴ ʤʦʣʝʢʫʣ ʚʦʜʠ. 

5. ʇʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʨʝʞʠʤʥʠʭ ʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʄʆ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ ʦʢʠʩʥʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʦʟʦʥʦʤ. 

ɺʠʟʥʘʯʝʥʽ ʦʧʪʠʤʘʣʴʥʽ ʨʝʞʠʤʠ ʄʆ ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʦʢʠʩʥʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʧʨʠ ʧʦʜʘʣʴʰʦʤʫ ʦʟʦʥʫʚʘʥʥʽ ï ʦʧʪʠʤʘʣʴʥʘ ʪʨʠʚʘʣʽʩʪʴ 

ʦʙʨʦʙʢʠ ʧʝʨʝʙʫʚʘʻ ʫ ʤʝʞʘʭ ʚʽʜ 0,5 ʜʦ 1 ʩ; ʦʧʪʠʤʘʣʴʥʘ ʚhʠʜʢʽʩʪʴ ʟʤ̔ʥʠ ʤʘʛʥʽʪʥʦʾ ʽʥ-

ʜʫʢʮʽʾ ï ʚ ʽʥʪʝʨʚʘʣʽ ʚʽʜ 400 Ā 10-3 ʜʦ 800 Ā 10-3 ʊʣ/ʩ. 

6. ʋʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʄʆ ʟʨʦʩʪʘʻ ʧʨʠ ʧʝʨʝʭʦʜʽ ʚʽʜ ʣʘʤʽʥʘʨʥʦʛʦ 

ʨʝʞʠʤʫ ʨʫʭʫ ʨʦʟʯʠʥʫ ʚ ʘʧʘʨʘʪʽ ʄʆ ʜʦ ʪʫʨʙʫʣʝʥʪʥʦʛʦ  ̔ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʯʠʩʣʘ ʈʝʡʥʦ-

ʣʴʜʩʘ ʚ ʦʙʣʘʩʪʽ ʪʫʨʙʫʣʝʥʪʥʦʛʦ ʨʝʞʠʤʫ ʨʫʭʫ. 

7. ʇʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥ ̫ʟ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʢʠʩʣʦʪʥʦ-ʣʫʞʥʦʾ ʨʝʘʢʮʽʾ ʨʦʟʯʠʥʫ  ̔

ʡʦʛʦ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʄʆ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʣʫʞʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʝʬʝʢ-

ʪʠʚʥʽʩʪʴ ʄʆ ʟʥʠʞʫʻʪʴʩʷ ʯʝʨʝʟ ʧʦʷʚʫ ʦʟʦʥʦʢʘʪʘʣʽʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ. ɯʟ ʧʽʜʚʠʱʝʥʥʷʤ 

ʪʝʤʧʝʨʘʪʫʨʠ ʨʦʟʯʠʥʫ ʚʢʣʘʜ ʄʆ ʚ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ ʦʟʦʥʫʚʘʥʥʷ ʟʥʠʞʫʻʪʴʩʷ, 

ʱʦ ʧʦʚôʷʟʘʥʦ ʽʟ ʧʨʷʤʠʤ ʧʨʠʩʢʦʨʝʥʥʷʤ ʨʝʘʢʮʽʾ ʦʢʠʩʥʝʥʥʷ ʦʟʦʥʦʤ ʟʛʽʜʥʦ ʽʟ ʧʨʘʚʠʣʦʤ 

ɺʘʥʪ-ɻʦʬʬʘ ʪʘ ʽʥʪʝʥʩʠʬʽʢʘʮʽʻʶ ʨʦʟʢʣʘʜʘʥʥʷ ʦʟʦʥʫ ʟ ʫʪʚʦʨʝʥʥʷʤ ʨʘʜʠʢʘʣʽʚ. 

8. ʇʨʦʚʝʜʝʥʦ ʚ̔ ʜʙʽʨ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʬʘʢʪʦʨʽʚ, ʱʦ ʦʙʫʤʦʚʣʶʶʪʴ ʝʬʝʢʪʠʚ-

ʥʽʩʪʴ ʨʦʙʦʪʠ ʘʧʘʨʘʪʽʚ ʄʆ. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ ʛʽʜʨʦʜʠʥʘʤʽʯʥʽ (ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʚʦʜʠ ʚ 

ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ), ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʦʜʠ (ʚʦʜʥʝʚʠʡ ʧʦʢʘʟʥʠʢ, ʪʝʤʧʝʨʘʪʫʨʘ) 

ʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʘʧʘʨʘʪʘ ʄʆ (ʚʝʣʠʯʠʥʘ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ, ʰʚʠʜʢʽʩʪʴ 

ʟʤʽʥʠ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ, ʜʦʚʞʠʥʘ ʨʦʙʦʯʦʾ ʟʦʥʠ). 

9. ʇʦʙʫʜʦʚʘʥʘ ʨʝʛʨʝʩʽʡʥʘ ʤʦʜʝʣʴ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʦʯʽʢʫʚʘʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʄʆ 

ʟʘʣʝʞʥʦ ʚʽʜ ʨʝʞʠʤʥʠʭ ʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʦʙʨʦʙʢʠ. ʇʝʨʝʚʽʨʢʘ ʘʜʝʢʚʘʪʥʦ-

ʩʪʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʨʝʟʫʣʴʪʘʪʘʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʠʣʘ ʟʙʛ̔ 

ʥʘ ʨʽʚʥʽ 97 %. 

10. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʭʘʥʽʟʤ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ ʩʠʩʪʝʤ ʧʠʪʥʦ-

ʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʾʭ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟ ʧʦʟʠʮʽʡ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. ɿʘ-

ʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʝʣʠʯʠʥʫ DALY ʷʢ ʦʮʽʥʢʫ ʧʦʪʝʥʮʽʡʥʠʭ ʚʪʨʘʪ ʥʦʨʤʘ-

ʣʴʥʠʭ (ʟʜʦʨʦʚʠʭ) ʨʦʢʽʚ ʞʠʪʪʷ ʣʶʜʠʥʠ ʚʽʜ ʚʞʠʚʘʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ ʧʝʚʥʦʾ ʷʢʦʩʪʽ. ɼʽʻ-

ʚʽʩʪʴ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʧʝʨʝʚʽʨʝʥʘ ʥʘ ʧʨʠʢʣʘʜʽ ʤ. ʂʠʻʚʘ. 

11. ɼʦʚʝʜʝʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʛʦ ʫ ʨʦʙʦʪʽ ʩʧʦʩʦʙʫ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ 

ʦʢʠʩʥʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʚʠʨʽʰʫʻ ʟʘʚʜʘʥʥʷ ʟʥʠʞʝʥʥʷ ʨʚ̔ʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ 

ʚ ʧʠʪʥʦʤʫ ʚʦʜʦʧʦʩʪʘʯʘʥʥʽ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʯʥʠʭ ʫʤʦʚ ʞʠʪʪʜ̒ʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ. 

12. ʈʦʟʨʦʙʣʝʥʦ ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʧʘʨʘʪʽʚ ʄʆ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝ-

ʪʦʜʠʢʫ ʽʥʞʝʥʝʨʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʘʧʘʨʘʪʽʚ ʄʆ. 

13. ʆʮʽʥʶʚʘʥʥʷ ʧʝʨʝʜʙʘʯʫʚʘʥʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʝʬʝʢʪʫ ʚʽʜ ʫʧʨʦʚʘʜʞʝʥʥʷ ʟʘ-

ʧʨʦʧʦʥʦʚʘʥʦʛʦ ʫ ʨʦʙʦʪʽ ʩʧʦʩʦʙʫ ʧʽʜʪʚʝʨʜʠʣʦ ʡʦʛʦ ʝʢʦʥʦʤʽʯʥʫ ʜʦʮʽʣʴʥʽʩʪʴ. 
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ʉʇʀʉʆʂ ʇʋɹʃɯʂɸʎɯʁ ɿɸ ʊɽʄʆʖ ɼʀʉɽʈʊɸʎɯɰ 

 

1. ʇʣʷʮʫʢ ʃ. ɼ. ʇʽʜʚʠʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨ-

ʩʽʚ ʟʘ ʨʘʭʫʥʦʢ ʤʘʛʥʽʪʦʛʽʜʨʦʜʠʥʘʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʩʪʽʯʥʠʭ ʚʦʜ / ʃ. ɼ. ʇʣʷʮʫʢ, ɯ. ʆ. ʈʦʡ 

// ɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ. ï 2011. ï ˉ 2 (12). ï ʉ. 14ï16. 

ɿʜʦʙʫʚʘʯʝʤ ʦʧʠʩʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ʤʘʛʥʽʪʦʛʽʜʨʦʜʠʥʘʤʽʯʥʦʾ (ʤʘʛʥʽʪʥʦʾ) ʦʙʨʦʙʢʠ 

ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ ʪʘ ʚʠʟʥʘʯʝʥʘ ʾʾ ʩʧʝʮʠʬʽʢʘ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʽ ʩʫʯʘʩʥʽ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʽ 

ʥʘʧʨʷʤʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʛʥʽʪʥʦʾ ʦʙʨʦʙʢʠ. 

2. ʈʦʡ ɯ. ʆ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʘʛʥʽʪʥʦʾ ʦʙʨʦʙʢʠ ʧʨʠʨʦʜʥʠʭ ʚʦʜ ʜʣʷ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ 

ʦʢʠʩʣʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ ʦʟʦʥʦʤ / ɯ. ʆ. ʈʦʡ, ʃ. ɼ. ʇʣʷʮʫʢ // ɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ. 

ï 2013. ï ˉ 2 (16). ï ʉ. 103ï106. 

ɿʜʦʙʫʚʘʯʝʤ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ ʦʯʠʱʝʥʥʷ 

ʧʨʠʨʦʜʥʠʭ ʚʦʜ ʚʽʜ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ. ʇʦʜʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩ-

ʣ̔ʜʞʝʥʴ, ʱʦ ʧʽʜʪʚʝʨʜʠʣʠ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʛʥʽʪʥʦʾ ʦʙʨʦʙʢʠ ʚ ʩʠʩ-

ʪʝʤʘʭ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. 

3. ʈʦʡ ɯ. ʆ. ɸʥʘʣʽʟ ʜʦʩʣʽʜʞʝʥʴ ʦʯʠʩʪʢʠ ʩʪʽʯʥʠʭ ʚʦʜ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʘʛʥʽʪʥʦ-

ʛʦ ʧʦʣʷ / ɯ. ʆ. ʈʦʡ, ʃ. ɼ. ʇʣʷʮʫʢ, ʆ. ʇ. ɹʫʜʴʦʥʠʡ // ʕʢʦʣʦʛʠʷ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ. ï 

2014. ï ˉ 1(38). ï ʉ. 51ï55. 

ɿʜʦʙʫʚʘʯʝʤ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʛʽʧʦʪʝʟ ʤʝʭʘʥʽʟʤʫ ʤʘʛʥʽʪʥʦʾ ʦʙʨʦʙʢʠ 

ʪʘ ʥʘʷʚʥʠʭ ʚ ʣʽʪʝʨʘʪʫʨʽ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʆʜʝʨʞʘʥʦ 

ʚʠʩʥʦʚʢʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʧʦʷʩʥʠʪʠ ʟʤʽʥʫ ʤʽʥʝʨʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʟʘʙʨʫʜʥʝʥʠʭ ʚʦʜ ʧʽʩʣʷ 

ʤʘʛʥʽʪʥʦʾ ʦʙʨʦʙʢʠ. 

4. ʈʦʡ ɯ. ʆ. ʆʮʽʥʢʘ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʩʠʩʪʝʤ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʧʠʪʥʦʛʦ ʚʦ-

ʜʦʧʦʩʪʘʯʘʥʥʷ ʚ ʋʢʨʘʾʥʽ / ɯ. ʆ. ʈʦʡ, ʃ. ɼ. ʇʣʷʮʫʢ // Journal of Engineering Sciences. ï 

2014. - Vol. 1, Issue 1. ï P. 7ï14. 

ɿʜʦʙʫʚʘʯʝʤ ʧʨʦʚʝʜʝʥ ̔ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʩʠʩʪʝʤ 

ʮʝʥʪʨʘʣʟ̔ʦʚʘʥʦʛʦ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʚ ʋʢʨʘʾʥʽ ʟ ʧʦʟʠʮʽʡ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʭʘʥʽʟʤ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ ʩʠʩʪʝʤ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦ-

ʩʪʘʯʘʥʥʷ. ʆʙˇʨʫʥʪʦʚʘʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʦʾ ʩʠʩʪʝʤʠ ʦʮʽʥʶʚʘʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʩʠʩʪʝʤ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. 

5. ʈʦʡ ɯ. ʆ. ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʘʛʥʽʪʥʦʾ ʦʙʨʦʙʢʠ ʚ ʧʨʦ-

ʮʝʩʘʭ ʦʯʠʩʪʢʠ ʧʨʠʨʦʜʥʠʭ ʚʦʜ / ɯ. ʆ. ʈʦʡ // ʕʢʦʣʦʛʠʷ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ. ï 2014. ï   

ˉ 3(40). ï ʉ. 47ï52. 

6. Roy I. Purification of natural water from organic substances using magnetic 

treatment / I. Roy, L. Plyatsuk, J. Adamenko, T. Kachala // Scientific bulletin of North 

University of Baia Mare. Series D. ï 2013. ï Vol. XXVII, No. 1. ï P. 117ï120. 

ɿʜʦʙʫʚʘʯʝʤ ʟʜʽʡʩʥʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʝʢʦʣʦ-

ʛʽʯʥʠʭ ʧʨʦʙʣʝʤ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʧʦʚôʷʟʘʥʠʭ ʟ ʦʨʛʘʥʽʯʥʠʤ ʟʘʙʨʫʜʥʝʥʥʷʤ 

ʧʨʠʨʦʜʥʠʭ ʚʦʜ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʪʝʭʥʦʣʦʛʽʯʥʫ ʩʭʝʤʫ ʧʨʦʚʝʜʝʥʥʷ ʦʢʠʩʥʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ 

ʨʝʯʦʚʠʥ ʦʟʦʥʦʤ ʟ̔ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʧʝʨʝʜʥʴʦʾ ʤʘʛʥʽʪʥʦʾ ʦʙʨʦʙʢʠ ʚʦʜʠ. 

7. ʇʣʷʮʫʢ ʃ. ɼ. ʐʣʷʭʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʚ ʩʠʩʪʝʤʘʭ ʟʚʦʨʦʪʥʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ / ʃ. ɼ. ʇʣʷʮʫʢ, ɯ. ʆ. ʈʦʡ // ɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʩʪʘʪʝʡ ɯɯɯ-ʛʦ ɺʩʝʫʢʨʘʾʥ-

ʩʴʢʦʛʦ ʟôʾʟʜʫ ʝʢʦʣʦʛʽʚ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çɽʢʦʣʦʛʽʷ/Ecology-2011è. ï ɺʽʥʥʠʮʷ : 

ɺʅʊʋ, 2011. ï ʊʦʤ 2. ï ʉ. 350ï353. 

ɿʜʦʙʫʚʘʯʝʤ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʚʧʣʠʚʫ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʥʘ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠ-

ʱʝ ʽ ʩʪʘʥ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ. ʈʦʟʛʣʷʥʫʪʦ ʦʩʥʦʚʥʽ ʰʣʷʭʠ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʨʘʮʽʦʥʘʣʴ-

ʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ. ʆʙˇʨʫʥʪʦʚʘʥʦ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʛ-
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ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʢʘʥʜʠʜʘʪʘ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ ʟʘ ʩʧʝʮʽ-

ʘʣʴʥʽʩʪʶ 21.06.01 ï ʝʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ. ï ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʄʽʥʽʩ-
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ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʪʝʭʥʦʛʝʥʥʠʭ ʽ ʧʨʠʨʦʜʥʠʭ ʩʠʩʪʝʤ, ʰʣʷʭʦʤ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʪʘʥʮʽʡ 

ʦʯʠʱʝʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʘʧʘʨʘʪʽʚ ʤʘʛʥʽʪʥʦʾ ʦʙʨʦʙʢʠ ʚʦʜʠ ʧʝʨʝʜ ʧʦ-

ʜʘʯʝʶ ʥʘ ʦʟʦʥʫʚʘʥʥʷ. 

ʇʨʦʚʝʜʝʥʦ ʩʠʩʪʝʤʥʠʡ ʘʥʘʣʽʟ ʧʨʦʮʝʩʽʚ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ʚ 

ʧʠʪʥʦʤʫ ʚʦʜʦʧʦʩʪʘʯʘʥʥʽ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʩʧʦʩʽʙ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʫ ʦʢʠʩʥʝʥʥʷ 

ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʦʟʦʥʦʤ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʧʝʨʝʜʥʴʦʾ ʤʘʛʥʽʪʥʦʾ ʦʙʨʦʙʢʠ 

ʚʦʜʠ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʠʟʥʘʯʝʥʽ ʦʧʪʠʤʘʣʴʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʨʦʙʦʪʠ ʘʧʘ-

ʨʘʪʽʚ ʤʘʛʥʽʪʥʦʾ ʦʙʨʦʙʢʠ ʚ ʧʨʦʮʝʩʘʭ ʦʯʠʱʝʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ. ʈʦʟʨʦʙʣʝʥʦ ʧʨʠʥʮʠʧʦʚʫ 

ʪʝʭʥʦʣʦʛʽʯʥʫ ʩʭʝʤʫ ʨʝʘʣʽʟʘʮʽʾ ʤʘʛʥʽʪʥʦʾ ʦʙʨʦʙʢʠ ʥʘ ʜʽʶʯʠʭ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʷʭ 

ʪʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜʠʢʫ ʽʥʞʝʥʝʨʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʘʧʘʨʘʪʽʚ ʤʘʛʥʽʪʥʦʾ ʦʙʨʦʙʢʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʦʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ, ʧʠʪʥʘ ʚʦʜʘ, ʤʘʛʥʽʪʥʘ ʦʙʨʦʙʢʘ, ʦʟʦʥʫʚʘʥ-

ʥʷ, ʝʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. 
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ʈʦʡ ʀ. ɸ. ʇʦʚʳʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘ-

ʙʞʝʥʠʷ ʧʫʪʝʤ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʘ ʦʢʠʩʣʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. ï 

ʅʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʠ. 

ɼʠʩʩʝʨʪʘʮʠʷ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ ʧʦ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ 21.06.01 ï ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ. ï ʉʫʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʋʢʨʘʠʥʳ, ʉʫʤʳ, 2017. 

ɼʠʩʩʝʨʪʘʮʠʷ ʧʦʩʚʷʱʝʥʘ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʩʥʠʞʝʥʠʶ ʫʛʨʦʟʳ ʜʣʷ ʟʜʦʨʦʚʴʷ ʠ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ, ʚʦʟ-

ʥʠʢʘʶʱʝʡ ʧʨʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʪʝʭʥʦʛʝʥʥʳʭ ʠ ʧʨʠʨʦʜʥʳʭ ʩʠʩʪʝʤ, ʧʫʪʝʤ ʫʩʦʚʝ-

ʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʪʘʥʮʠʡ ʦʯʠʩʪʢʠ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʘʛʥʠʪʥʦʡ ʦʙʨʘʙʦʪ-

ʢʠ ʚʦʜʳ ʧʝʨʝʜ ʧʦʜʘʯʝʡ ʥʘ ʦʟʦʥʠʨʦʚʘʥʠʝ. 

ʆʧʨʝʜʝʣʝʥʘ ʧʨʦʙʣʝʤʘʪʠʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʚ ʧʠʪʴʝ-

ʚʦʤ ʚʦʜʦʩʥʘʙʞʝʥʠʠ. ʇʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʟʘ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ. ʋʩʪʘʥʦʚʣʝʥʘ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʢʘʯʝʩʪʚʦʤ ʧʠʪʴʝʚʦʡ ʚʦʜʳ, ʢʦʪʦʨʘʷ ʧʦʜʘʝ-

ʪʩ̫  ʥʘʩʝʣʝʥʠʶ, ʠ ʢʘʯʝʩʪʚʦʤ ʚʦʜʳ ʚ ʠʩʪʦʯʥʠʢʘʭ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫ-

ʝʪ ʦ ʥʠʟʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʩʪʘʥʮʠʡ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʪʝʭ-
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ʥʦʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ ʜʝʡʩʪʚʫʶʱʠʭ ʚ ʋʢʨʘʠʥʝ ʚʦʜʦʧʨʦʚʦʜʥʳʭ ʩʪʘʥʮʠʡ. ʀʩʩʣʝʜʦʚʘʥʳ 

ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʠ ʟʘʨʫʙʝʞʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʫʜʘʣʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠʟ ʧʠʪʴ-

ʝʚʦʡ ʚʦʜʳ. ʆʙʦʩʥʦʚʘʥ ʚʳʙʦʨ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʩʧʦʩʦʙʘ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ 

ʦʟʦʥʠʨʦʚʘʥʠʷ. 

ʀʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʢʚʘʥʪʦʚʳʭ ʨʘʟʣʠʯʠʡ ʠʟʦʤʝʨʦʚ ʤʦʣʝʢʫʣ ʚʦʜʳ ʠ ʠʭ ʩʦʦʪʥʦʰʝ-

ʥʠ̫ ʥʘ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʭʦʞʜʝʥʠʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʚʦʜʥʳʭ ʨʘʩʪ-

ʚʦʨʘʭ. ʋʩʪʘʥʦʚʣʝʥʘ ʧʨʠʨʦʜʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʜʚʫʭ ʚʠʜʦʚ ʠʟʦʤʝʨʦʚ ʤʦʣʝʢʫʣ ʚʦʜʳ, 

ʦʙʫʩʣʦʚʣʝʥʥʘ̫ ʥʘʣʠʯʠʝʤ ʣʠʙʨʘʮʠʦʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʤʦʣʝʢʫʣ ʚʦʜʳ. ʊʘʢʞʝ ʦʙʲʷʩʥʝʥʘ 

ʧʨʠʯʠʥʘ ʧʦʷʚʣʝʥʠʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʧʣʦʪʥʦʩʪʠ ʚʦʜʳ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʘʭ, ʧʨʝʜʣʦʞʝʥʘ ʬʠʟʠʯʝʩʢʘʷ ʧʨʠʨʦʜʘ ʚʣʠʷʥʠʷ ʤʘʛʥʠʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʥʘ 

ʩʚʦʡʩʪʚʘ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ ʠ ʢʠʥʝʪʠʢʫ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ. 

ʀʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʨʝʞʠʤʥʳʭ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʄʆ ʥʘ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʧʦʩʣʝʜʫʶʱʝʛʦ ʦʢʠʩʣʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʦʟʦʥʦʤ. ʀʩʩʣʝʜʦʚʘʥʦ ʚʣʠ-

ʷʥʠʝ ʨʝʞʠʤʘ ʜʚʠʞʝʥʠʷ ʞʠʜʢʦʩʪʠ ʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʄʆ, ʦʪʤʝʯʝ-

ʥʦ ʚʦʟʨʘʩʪʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʄʆ ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʣʘʤʠʥʘʨʥʦʛʦ ʢ ʧʝʨʝʭʦʜʥʦʤʫ ʠ 

ʪʫʨʙʫʣʝʥʪʥʦʤʫ ʨʝʞʠʤʘʤ. ʅʘʠʙʦʣʴʰʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʄʆ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʩʢʦʨʦʩʪʠ 

ʠʟʤʝʥʝʥʠʷ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 700 Ā 10-3 ʜʦ 800 Ā 10-3 ʊʣ/ʩ ʠ ʧʨʦʜʦʣ-

ʞʠʪʝʣʴʥʦʩʪʠ ʄʆ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0,5 ʜʦ 1 ʩ. ʆʙʲʷʩʥʝʥʘ ʧʨʠʨʦʜʘ ʩʥʠʞʝʥʠ ̫ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʠ ʄʆ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʚʝʣʠʯʠʥʳ ʩʢʦʨʦʩʪʠ  ʠʟʤʝʥʝʥʠʷ  ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ 

ʚʳʰʝ 800 Ā 10-3 ʊʣ/ʩ. ʋʩʪʘʥʦʚʣʝʥʦ ʩʥʠʞʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʄʆ ʩ ʧʦʚʳʰʝʥʠʝʤ ʢʠʩ-

ʣʦʪʥʦ-ʱʝʣʦʯʥʦʡ ʨʝʘʢʮʠʠ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʩ ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘ-

ʪʫʨʳ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʚʢʣʘʜ ʄʆ ʚ ʫʚʝʣʠʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʢʠʩʣʝʥʠʷ ʦʨʛʘʥʠʯʝ-

ʩʢʠʭ ʚʝʱʝʩʪʚ ʦʟʦʥʦʤ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪʩʷ.  

ʈʘʟʨʘʙʦʪʘʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʨʘʩʯʝʪʘ ʦʞʠʜʘʝʤʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʄʆ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʠ ʨʝʞʠʤʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʘʧʧʘʨʘʪʦʚ ʄʆ ʠ ʩʚʦʡʩʪʚ 

ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ. ʇʨʦʚʝʜʝʥʘ ʧʨʦʚʝʨʢʘ ʘʜʝʢʚʘʪʥʦʩʪʠ ʧʦʣʫʯʝʥʥʦʡ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʠ ʝʝ ʧʨʦʛʥʦʟʥʳʭ ʩʚʦʡʩʪʚ. ʇʦʩʪʨʦʝʥʳ ʣʠʥʠʠ ʦʪʢʣʠʢʘ ʚ ʚʠʜʝ 

ʛʨʘʬʠʯʝʩʢʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ. 

ʇʨʦʚʝʜʝʥ rʦʮʝʥʢʘ ʠ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʩʠʩʪʝʤ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ 

ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʩ ʧʦʟʠʮʠʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʧʨʠʤʝʨʝ ʛ. ʂʠ-

ʝʚʘ. ɼʦʢʘʟʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʯʝʪʘ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʟʜʦʨʦʚʴʝ ʚʩʝʭ 

ʚʝʱʝʩʪʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʚʦʜʝ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʧʦ ʧʦʢʘʟʘʪʝ-

ʣʷʤ ʩʦʦʪʚʝʪʩʪʚʠʷ ʥʦʨʤʘʤ ʇɼʂ ʥʝ ʦʪʨʘʞʘʝʪ ʚʩʝʭ ʦʧʘʩʥʦʩʪʝʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʫʧʦ-

ʪʨʝʙʣʝʥʠʠ ʧʠʪʴʝʚʦʡ ʚʦʜʳ. ʇʨʝʜʣʦʞʝʥʘ ʤʝʪʦʜʠʢʘ ʘʥʘʣʠʟʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ ʩʠʩʪʝʤ ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʫʩʪʘʥʦʚʣʝʥʠʠ ʚʝʣʠʯʠʥʳ ʨʠʩʢʘ 

ʨʘʟʚʠʪʠʷ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ Risk ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʝ 

ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ, ʯʪʦ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʚʠʜʝ ʩʫʤʤʳ ʣʝʪ ʥʦʨʤʘʣʴʥʦʡ (ʟʜʦʨʦʚʦʡ) 

ʞʠʟʥʠ DALY, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʦʪʝʨʷʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ ʩʤʝʨʪʠ, 

ʠ ʣʝʪ, ʧʦʪʝʨʷʥʥʳʭ ʠʟ-ʟʘ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʜʣʦʞʝʥʥʦʡ ʤʝʪʦʜʠʢʠ ʥʘ ʧʨʠʤʝʨʝ ʛ. ʂʠʝʚʘ ʜʦʢʘʟʘʣʘ ʝʝ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʧʨʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʦʞʠʜʘʝʤʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʩ ʫʯʝʪʦʤ ʫʨʦʚʥʷ ʦʧʘʩʥʦʩʪʠ, ʘ 

ʪʘʢʞʝ ʚʦʟʨʘʩʪʥʳʭ ʠ ʧʦʣʦʚʳʭ ʦʪʣʠʯʠʡ ʥʘʩʝʣʝʥʠʷ. ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʪ ʚʢʣʶʯʝʥʠʷ 

ʤʘʛʥʠʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʦʟʦʥʠʨʦʚʘʥʠʷ ʚ ʩʪʘʮʠʦʥʘʨʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʩʪʘʥʮʠʠ ɼʥɺʉ 

ʧʦʜʪʚʝʨʜʠʣ ɻ ʢʦʣʦʛʠʯʝʩʢʫʶ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. 

ʈʘʟʨʘʙʦʪʘʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʨʝʘʣʠʟʘʮʠʠ ʤʘʛʥʠʪʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʥʘ ʜʝʡʩʪʚʫʶʱʠʭ ʚʦʜʦʧʨʦʚʦʜʥʳʭ ʩʪʘʥʮʠʷʭ. ʇʨʝʜʣʦʞʝʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ 




