
 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

ñʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪò 

ʅʊʋʋ ñʂʇɯò 

 

ɯʥʞʝʥʝʨʥʦ-ʭʽʤʽʯʥʠʡ ʬʘʢʫʣʴʪʝʪ  

 

 
 

 

 

ɿʙʽʨʥʠʢ ʪʝʟ ʜʦʧʦʚʽʜʝʡ ʍVI ʚʩʝʫʢʨʘʾʥʩʴʢʦʾ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, 

ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  

 
 
 

 

òʆɹʃɸɼʅɸʅʅʗ ʍɯʄɯʏʅʀʍ 

ɺʀʈʆɹʅʀʎʊɺ  

ɯ ʇɯɼʇʈʀɭʄʉʊɺ ɹʋɼɯɺɽʃʔʅʀʍ 

ʄɸʊɽʈɯɸʃɯɺò 

 
 

 

 

 

 

 

 

 

 

 

19-20 ʢʚʽʪʥʷ  

ʂʠʾʚ 2015



ɿʙʽʨʥʠʢ ʪʝʟ ʜʦʧʦʚʽʜʝʡ XVɯ ʚʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʪʫʜʝʥʪʽʚ, 

ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ òʆʙʣʘʜʥʘʥʥʷ ʭʽʤʽʯʥʠʭ ʚʠʨʦʙʥʠʮʪʚ ʽ ʧʽʜʧʨʠʻʤʩʪʚ 

ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚò 

2 

 

 

 

ʋɼʂ 66 

ɹɹʂ 35.11-5ʷ43 

ʆ 16 

ɿʙʽʨʥʠʢ ʪʝʟ ʜʦʧʦʚʽʜʝʡ ʍVI ʚʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 

ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ òʆʙʣʘʜʥʘʥʥʷ ʭʽʤʽʯʥʠʭ ʚʠʨʦʙʥʠʮʪʚʽ 

ʧʽʜʧʨʠʻʤʩʪʚ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚò (19-20 ʢʚʽʪʥʷ 2015ʨ. ʤ. ʂʠʾʚ) / ʋʢʣʘʜʘʯ 

ʗ.ʄ. ʂʦʨʥʽʻʥʢʦ. ï ʂ.: ʅʊʋʋ çʂʇɯè, 2015. ï 152 c 
 

 ɿʙʽʨʥʠʢ ʪʝʟ ʜʦʧʦʚʽʜʝʡ ʍVI ʚʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ 

 

òʆɹʃɸɼʅɸʅʅʗ ʍɯʄɯʏʅʀʍ ɺʀʈʆɹʅʀʎʊɺ  

ɯ ʇɯɼʇʈʀɭʄʉʊɺ ɹʋɼɯɺɽʃʔʅʀʍ ʄɸʊɽʈɯɸʃɯɺò 
 

ɻʦʣʦʚʘ ʦʨʛʢʦʤʽʪʝʪʫ:  ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ, ʟʘʚ. ʢʘʬʝʜʨʠ ʄɸʍʅɺ   

                                        ʂʦʨʥʽʻʥʢʦ ʗʨʦʩʣʘʚ ʄʠʢʠʪʦʚʠʯ 

ʏʣʝʥʠ ʦʨʛʢʦʤʽʪʝʪʫ:  

ʅʊʋʋ çʂʇɯè 

 ʢ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ ʄʘʨʯʝʚʩʴʢʠʡ ɺʽʢʪʦʨ ʄʠʢʦʣʘʡʦʚʠʯ 

 ʢ.ʪ.ʥ., ʜʦʮ. ɸʥʜʨʝʻʚ ɯʛʦʨ ɸʥʘʪʦʣʽʡʦʚʠʯ 

 ʢ.ʪ.ʥ., ʜʦʮ. ʐʚʝʜ ʄʠʢʦʣʘ ʇʝʪʨʦʚʠʯ 

 ʢ.ʪ.ʥ., ʜʦʮ. ɿʫʙʨʽʡ ʆʣʝʛ ɻʨʠʛʦʨʦʚʠʯ 

 ʢ.ʪ.ʥ., ʜʦʮ. ʉʪʝʧʘʥʶʢ ɸʥʜʨʽʡ ʈʦʤʘʥʦʚʠʯ 

ɯʊʊʌ ʅɸʅ ʋʢʨʘʾʥʠ 

 ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ ʉʥʻʞʢʽʥ ʖʨʽʡ ʌʝʜʦʨʦʚʠʯ 

ɯʥʩʪʠʪʫʪ ɻʘʟʫ ʅɸʅ ʋʢʨʘʾʥʠ 

 ʢ.ʪ.ʥ., ʜʦʮ. ɯʣʴʻʥʢʦ ɹʦʨʠʩ ʂʫʟʴʤʠʯ 

 

ʈʝʜʘʢʪʦʨ ʢ.ʪ.ʥ., ʜʦʮ. ʉʪʝʧʘʥʶʢ ɸʥʜʨʽʡ ʈʦʤʘʥʦʚʠʯ 

 

ʂʦʤʧôʶʪʝʨʥʘ ʚʝʨʩʪʢʘ:  ʋʣʽʪʴʢʦ ʈ.ʄ. 

 

ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦ ʜʨʫʢʫ  

ʢʘʬʝʜʨʦʶ ʤʘʰʠʥ ʪʘ ʘʧʘʨʘʪʽʚ 

ʭʽʤʽʯʥʠʭ  

ʽ ʥʘʬʪʦʧʝʨʝʨʦʙʥʠʭ ʚʠʨʦʙʥʠʮʪʚ  

ʇʨʦʪʦʢʦʣ ˉ 9 ʚʽʜ  

ʚʽʜ 25 ʢʚʽʪʥʷ 2015 ʨ. 

 

ʇʦʩʚʽʜʯʝʥʥʷ ʋʢʨʘʾʥʩʴʢʦʛʦ ʽʥʩʪʠʪʫʪʫ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʽ ʝʢʦʥʦʤʽʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ (ʋʢʨɯʅʊɽɯ) ˉ 666 ʚʽʜ 13.11.2014 ʨ.



ɿʙʽʨʥʠʢ ʪʝʟ ʜʦʧʦʚʽʜʝʡ XVɯ ʚʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʪʫʜʝʥʪʽʚ, 

ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ òʆʙʣʘʜʥʘʥʥʷ ʭʽʤʽʯʥʠʭ ʚʠʨʦʙʥʠʮʪʚ ʽ ʧʽʜʧʨʠʻʤʩʪʚ 

ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚò 

3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʉɽʂʎɯʗ 1 

 

çʇʈʆʎɽʉʀ ʊɸ ɸʇɸʈɸʊʀ ʍɯʄɯʏʅʀʍ ɯ 

ʅɸʌʊʆʇɽʈɽʈʆɹʅʀʍ ɺʀʈʆɹʅʀʎʊɺè 
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ʋɼʂ 66.048.911 

ʄʆɼɽʈʅɯɿɸʎɯʗ ʊɽʇʃʆʆɹʄɯʅʅʀʂɸ ɼʃʗ 

ʆʍʆʃʆɼɾɽʅʅʗ ʄɸʉʊʀʃɸ 

ʩʪʫʜʝʥʪ ɹʦʷʨʢʽʥ ʆ.ʆ., ʢ.ʪ.ʥ., ʜʦʮ. ʉʪʝʧʘʥʶʢ ɸ. ʈ. 

ʅʘʮ̔ʦʥʘʣɹʥʠʡ ʪʝʭʥʯ̔ʥʠʡ ʫʥʚ̔ʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ  

«ʂʠʚʾʩɹʢʠʡ ʧʦʣ̔ʪʝʭʥʯ̔ʥʠʡ ̔ʥʩʪʠʪʫʪè 

ʇʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʧʦ ʦʯʠʱʝʥʥʶ ʤʘʩʪʠʣ ʨʦʟʯʠʥʥʠʢʦʤ ʦʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ 

ʚʠʜʽʚ ʦʙʣʘʜʥʘʥʥʷ ʻ ʪʝʧʣʦʦʙʤʽʥʥʽ ʘʧʘʨʘʪʠ. ɰʭ ʯʘʩʪʢʘ ʤʦʞʝ ʩʷʛʘʪʠ ʜʦ 50% 

ʩʫʤʘʨʥʦʾ ʤʘʩʠ ʚʩʽʻʾ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʘʧʘʨʘʪʫʨʠ. ʊʦʤʫ ʧʨʦʮʝʩ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ 

ʧʨʦʮʝʩʫ ʪʝʧʣʦʦʙʤʽʥʫ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷʤ ʤʝʪʘʣʦʤʽʩʪʢʦʩʪʽ 

ʦʩʥʦʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʽ ʚʧʣʠʚʘʻ ʥʘ ʦʩʥʦʚʥʽ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʱʦ, ʫ ʢʽʥʮʝʚʦʤʫ ʧʽʜʩʫʤʢʫ, ʚʧʣʠʚʘʻ ʥʘ ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʽʩʪʴ 

ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ. ʄʘʩʪʠʣʦ ʚʽʜʽʛʨʘʻ ʜʫʞʝ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ. ɺʦʥʦ ʩʣʫʞʠʪʴ ʜʣʷ ʟʤʘʱʫʚʘʥʥʷ ʨʫʭʦʤʠʭ ʯʘʩʪʠ ʚ ʤʘʰʠʥʘʭ 

ʪʘ ʘʧʘʨʘʪʘʭ, ʪʠʤ ʩʘʤʠʤ ʟʤʝʥʰʫʶʯʠ ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʽ ʟʙʽʣʴʰʫʶʯʠ ʂʂɼ, ʱʦ 

ʨʦʙʠʪʴ ʡʦʛʦ  ʥʝʟʘʤʽʥʥʠʤ ʫ ʚʠʨʦʙʥʠʮʪʚʽ [1].  

ɼʣʷ ʚʠʙʦʨʫ ʥʘʧʨʷʤʫ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʚʨʘʭʦʚʫʚʘʣʠʩʷ ʥʘʩʪʫʧʥʽ ʦʩʦʙʣʠʚʦʩʪʽ: 

- ʜʦʩʷʛʥʝʥʥʷ ʥʘʡʤʝʥʰʠʭ ʪʝʧʣʦʚʠʭ ʪʘ ʤʘʪʝʨʽʘʣʴʥʠʭ ʚʠʪʨʘʪ; 

- ʛʽʜʨʦʜʠʥʘʤʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʪʦʢʫ ʫ ʧʦʻʜʥʘʥʥʽ ʽʟ ʤʦʞʣʠʚʠʤ ʧʦʣʝʤ 

ʪʝʤʧʝʨʘʪʫʨ ʚ ʢʦʥʢʨʝʪʥʦʤʫ ʪʠʧʽ ʦʙʣʘʜʥʘʥʥʷ; 

- ʪʝʭʥʦʣʦʛʽʯʥʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʝʧʣʦʦʙʤʽʥʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʟ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʻʶ ʪʝʧʣʦʚʽʜʜʘʯʽ, ʟʨʫʯʥʽʩʪʴ ʽ ʥʘʜʽʡʥʽʩʪʴ ʡʦʛʦ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʇʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʚʠʨʽʰʫʻʪʴʩʷ ʪʠʤ, ʱʦ ʚ ʪʨʫʙʯʘʩʪʦʤʫ ʝʣʝʤʝʥʪʽ 

ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ, ʱʦ ʤʽʩʪʠʪʴ ʩʧʝʮʽʘʣʴʥʝ ʦʨʝʙʨʝʥʥʷ, ʦʨʝʙʨʝʥʥʷ ʚʠʢʦʥʘʥʝ ʫ 

ʚʠʛʣʷʜʽ ʨʝʙʝʨ, ʷʢʽ ʟʽ ʩʪʦʨʦʥʠ ʪʨʫʙʠ ʤʘʶʪʴ ʧʘʨʘʙʦʣʽʯʥʫ ʬʦʨʤʫ. ʉʧʝʮʽʘʣʴʥʝ 

ʦʨʝʙʨʝʥʥʷ ʨʦʟʪʘʰʦʚʘʥʝ ʥʘ ʟʦʚʥʽʰʥʽʡ ʧʦʚʝʨʭʥʽ ʪʨʫʙʯʘʩʪʦʛʦ ʝʣʝʤʝʥʪʘ 

ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ (ʨʠʩ. 1). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʙʽʣʴʰʝʥʥʷ ʪʝʧʣʦʟʥʽʤʘʥʥʷ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʬʦʨʤʫʣʠ (1), 

ʤʦʞʥʘ ʜʦʩʷʛʪʠ, ʟʙʽʣʴʰʫʶʯʠ ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʚʽʜʜʘʯʽ ʽ ʟʙʽʣʴʰʫʶʯʠ ʧʣʦʱʫ 

ʧʦʚʝʨʭʥʽ ʪʝʧʣʦʦʙʤʽʥʫ. 
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                                                    Q=KĿFĿȹt                                                 (1) 

ʜʝ: Q ï ʪʝʧʣʦʟʥʽʤʘʥʥʷ; ʂ ï ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʽ; F ï ʧʣʦʱʘ 

ʧʦʚʝʨʭʥʽ ʪʝʧʣʦʦʙʤʽʥʫ; ȹt ï ʨʽʟʥʠʮʷ ʪʝʤʧʝʨʘʪʫʨ. 

 

1 ï ʪʝʧʣʦʦʙʤʽʥʥʘ ʧʦʚʝʨʭʥʷ ʪʨʫʙʠ; 2 ï ʩʧʝʮʽʘʣʴʥʝ ʦʨʝʙʨʝʥʥʷ. 

ʈʠʩʫʥʦʢ 1 ï ʊʨʫʙʯʘʩʪʠʡ ʝʣʝʤʝʥʪ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ. 
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                                                  (2) 

ʜʝ: K ï ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʽ; Ŭ1,Ŭ2 ï ʢʦʝʬʽʮʽʻʥʪʠ ʪʝʧʣʦʚʽʜʜʘʯʽ; ɚ ï 

ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ. 

ɿʙʽʣʴʰʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʧʣʦʧʝʨʝʜʘʯʽ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʬʦʨʤʫʣʠ (2), 

ʤʦʞʥʘ ʜʦʤʦʛʪʠʩʷ, ʧʽʜʚʠʱʠʚʰʠ ʤʝʥʰʠʡ  ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʚʽʜʜʘʯʽ [2]. 

ɻʝʦʤʝʪʨʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʩʧʝʮʽʘʣʴʥʦʛʦ  ʦʨʝʙʨʝʥʥʷ ʩʧʨʠʷʻ ʪʫʨʙʫʣʽʟʘʮʽʾ ʧʦʪʦʢʫ 

ʪʝʧʣʦʥʦʩʽʷ,  ʦʢʨʽʤ ʪʦʛʦ, ʩʧʝʮʽʘʣʴʥʝ ʦʨʝʙʨʝʥʥʷ ʩʧʨʠʷʻ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ 

ʪʝʧʣʦʟʥʽʤʘʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʧʦʚʝʨʭʥʽ ʪʝʧʣʦʦʙʤʽʥʫ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʩʧʝʮʽʘʣʴʥʝ ʦʨʝʙʨʝʥʥʷ, ʧʨʠʧʘʷʥʝ ʜʦ ʟʦʚʥʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʪʨʫʙʯʘʩʪʦʛʦ 

ʝʣʝʤʝʥʪʘ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ, ʩʧʨʠʷʻ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʫ ʪʝʧʣʦʦʙʤʽʥʫ. 

ʇʝʨʝʣ̔ʢ ʧʦʩʠʣʘʥɹ : 

1. ɹʘʣʪʝʥʘʩ ʈ., ʉʘʬʦʥʦʚ ɸ.ʉ., ʋʰʘʢʦʚ ɸ.ʀ, ʐʝʨʛʘʣʠʩ ɺ. ʄʦʪʦʨʥʳʝ 

ʤʘʩʣʘ. ʇʨʦʠʟʚʦʜʩʪʚʦ. ʉʚʦʡʩʪʚʘ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ: ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ 

ʠʟʜʘʥʠʝ. ï ʄ.: ɸʣʴʬʘ-ʃʘʙ, 2000. ï 272 ʩ.  

2. ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʪʝʧʣʦʦʙʤʝʥʘ: ʋʩʧʝʭʠ ʪʝʧʣʦʧʝʨʝʜʘʯʠ. ʊ.2 / ʖ.ɺ. 

ɺʠʣʝʤʘʩ, ɻ.ʀ. ɺʦʨʦʥʠʥ, ɹ.ɺ. ɼʟʶʙʝʥʢʦ ʠ ʜʨ. / ʇʦʜ. ʨʝʜ. ʧʨʦʬ. ɸ. ɸ. 

ɾʫʢʘʫʩʢʘʩʘ ʠ ʧʨʦʬ. ʕ. ʂ. ʂʘʣʠʥʠʥʘ. ɺʠʣʴʥʶʩ: ʄʦʢʩʣʘʩ, 1988. 
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ʋɼʂ 6.714 

ʄʦʜʝʨʥʽʟʘʮʽʷ ʫʩʪʘʥʦʚʢʠ ʩʝʣʝʢʪʠʚʥʦʾ ʦʯʠʩʪʢʠ 

ʪʫʨʙʽʥʥʦʛʦ ʤʘʩʪʠʣʘ ʟ ʨʦʟʨʦʙʢʦʶ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ 

ʩʪʫʜʝʥʪʢʘ ɺʠʩʣʦʛʫʟʦʚʘ ʗ. ʄ., ʜʦʮ., ʢ.ʪ.ʥ.  ʉʪʝʧʘʥʶʢ ɸ.ʈ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

ʊʫʨʙʽʥʥʽ ʤʘʩʪʠʣʘ ʥʘʙʫʣʠ ʰʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʽ 

ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʟʤʘʱʫʚʘʥʥʷ ʧʽʜʰʠʧʥʠʢʽʚ ʪʘ ʜʦʧʦʤʽʞʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʧʘʨʦʚʠʭ 

ʪʫʨʙʽʥ, ʘ ʪʘʢʦʞ ʚ ʩʠʩʪʝʤʘʭ ʫʱʽʣʴʥʝʥʥʷ ʽ ʨʝʛʫʣʶʚʘʥʥʷ ʷʢ ʛʽʜʨʘʚʣʽʯʥʦʾ ʨʽʜʠʥʠ ʽ 

ʫʱʽʣʴʥʶʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ.  

ʆʪʨʠʤʘʥʥʷ ʚʠʩʦʢʦʷʢʽʩʥʦʛʦ ʤʘʩʪʠʣʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʝʣʝʢʪʠʚʥʦʾ ʦʯʠʩʪʢʠ. 

ʉʝʣʝʢʪʠʚʥʘ ʦʯʠʩʪʢʘ ʤʘʩʪʠʣ - ʧʨʦʮʝʩ ʝʢʩʪʨʘʢʮʽʡʥʦʛʦ ʚʠʣʫʯʝʥʥʷ ʟ 

ʤʘʩʣʷʥʠʭ ʜʠʩʪʠʣʷʪʽʚ (350 ï 500 Áʉ) ʽ ʜʝʘʩʬʘʣʴʪʠʟʘʪʘ  ʛʫʜʨʦʥʫ ʩʤʦʣ ʽ 

ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʘʨʦʤʘʪʠʯʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ. ʇʨʠ ʮʴʦʤʫ ʥʝʦʙʭʽʜʥʦ 

ʥʘʛʨʽʚʘʪʠ ʽ ʦʭʦʣʦʜʞʫʚʘʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʨʝʯʦʚʠʥ. ɼʣʷ ʮʴʦʛʦ ʜʦʮʽʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʞʫʭʦʪʨʫʙʥʠʡ ʪʝʧʣʦʦʙʤʽʥʥʠʢ [1]. 

ʅʝʜʦʣʽʢʦʤ ʪʝʧʣʦʦʙʤʽʥʥʠʢʽʚ ʻ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʝʨʝʜʘʯʽ 

ʪʝʧʣʘ ʫ ʪʨʫʙʥʦʤʫ ʧʨʦʩʪʦʨʽ. 

ɺ ʦʩʥʦʚʫ ʢʦʨʠʩʥʦʾ ʤʦʜʝʣʽ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ, ʱʦ ʧʦʣʷʛʘʻ ʫ ʧʽʜʚʠʱʝʥʥʽ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʧʣʦʚʽʜʜʘʯʽ ʪʘ ʟʤʝʥʰʝʥʥʽ ʛʘʙʘʨʠʪʽʚ. ʇʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ 

ʚʠʨʽʰʫʻʪʴʩʷ ʪʠʤ, ʱʦ ʪʝʧʣʦʦʙʤʽʥʥʽ ʪʨʫʙʠ ʚʠʢʦʥʘʥʦ ʟ ʧʝʨʝʤʽʥʥʠʤ 

ʧʦʚʟʜʦʚʞʥʽʤ ʧʨʦʬʽʣʝʤ ʽʟ ʚʩʪʘʚʢʘʤʠ. 

ʂʦʞʫʭʦʪʨʫʙʥʠʡ ʪʝʧʣʦʦʙʤʽʥʥʠʢ  ʤʽʩʪʠʪʴ ʨʦʟʧʦʜʽʣʴʯʫ ʢʘʤʝʨʫ ʟ 

ʢʨʠʰʢʦʶ, ʟôʻʜʥʘʥʦʶ ʟ ʢʦʞʫʭʦʤ, ʪʝʧʣʦʦʙʤʽʥʥʽ ʪʨʫʙʠ, ʟôʻʜʥʘʥʽ ʧʝʨʝʛʦʨʦʜʢʘʤʠ 

ʟ ʩʝʛʤʝʥʪʥʠʤʠ ʚʠʨʽʟʘʤʠ, ʪʘ ʰʪʫʮʝʨʘ ʜʣʷ ʤʽʞ ʪʨʫʙʥʦʛʦ ʽ ʪʨʫʙʥʦʛʦ ʧʨʦʩʪʦʨʫ, 

ʟʛʽʜʥʦ ʟ ʢʦʥʩʪʨʫʢʮʽʻʶ, ʪʝʧʣʦʦʙʤʽʥʥʠʢ ʨʦʟʤʽʱʝʥʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦ, ʘ 

ʪʝʧʣʦʦʙʤʽʥʥʽ ʪʨʫʙʠ ʚʠʢʦʥʘʥʦ ʟ ʧʝʨʝʤʽʥʥʠʤ ʧʦʚʟʜʦʚʞʥʽʤ ʧʨʦʬʽʣʝʤ ʽʟ 

ʚʩʪʘʚʢʘʤʠ. 
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ʉʫʪʴ ʤʦʜʝʨʥʽʟʘʮʽʾ ʧʦʷʩʥʶʻʪʴʩʷ ʢʨʝʩʣʝʥʥʷʤ (ʨʠʩʫʥʦʢ 1, ʨʠʩʫʥʦʢ 2).  

ʂʦʞʫʭʦʪʨʫʙʥʠʡ ʪʝʧʣʦʦʙʤʽʥʥʠʢ ʤʽʩʪʠʪʴ ʨʦʟʧʦʜʽʣʴʥʽ ʢʘʤʝʨʠ 1, 2 

ʟ'ʻʜʥʘʥʽ ʟ ʢʦʞʫʭʦʤ ɿ, ʪʝʧʣʦʦʙʤʽʥʥʽ ʪʨʫʙʠ ʟ ʧʝʨʝʤʽʥʥʠʤ ʧʦʟʜʦʚʞʥʽʤ ʧʨʦʬʽʣʝʤ 

4, ʚʩʪʘʚʦʢ 10 ʷʢʽ ʢʨʽʧʣʷʪʴʩʷ ʥʘ ʩʪʷʞʢʘʭ 11, ʧʝʨʝʛʦʨʦʜʢʠ 5, ʰʪʫʮʝʨʽʚ 6, 12 ʜʣʷ 

ʤʽʞʪʨʫʙʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʰʪʫʮʝʨʽʚ 7, 13 ʜʣʷ ʪʨʫʙʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʦʧʦʨʠ 8 ʽ 

ʣʽʥʟʦʚʠʡ ʢʦʤʧʝʥʩʘʪʦʨ 9.  

 
ʈʠʩʫʥʦʢ 1ï ʂʦʞʫʭʦʪʨʫʙʥʠʡ ʪʝʧʣʦʦʙʤʽʥʥʠʢ 

         
ʈʠʩʫʥʦʢ 2 ï  

ʄʦʜʝʨʥʽʟʘʮʽʷ ʢʦʥʩʪʨʫʢʮʽʾ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ ʚʠʢʦʥʘʥʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʩʫʯʘʩʥʠʭ ʩʚʽʪʦʚʠʭ ʪʝʥʜʝʥʮʽʡ. ʇʝʨʝʚʘʛʦʶ ʻ ʧʽʜʚʠʱʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ 

ʪʝʧʣʦʚʽʜʜʘʯʽ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʝʬʝʢʪʠʚʥʝ ʟʤʝʥʰʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʨʦʙʥʠʯʦʾ 

ʧʣʦʱʽ. 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. ʉʧʨʘʚʦʯʥʠʢ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʯʠʢʘ: ʉʧʨʘʚʦʯʥʠʢ/ʇʦʜ ʨʝʜ. ɻ.ɸ. 

ʃʘʩʪʦʚʢʠʥ, ɽ.ɼ. ʈʘʜʯʝʥʢʦ, ʄ.ɻ. ʈʫʜʠʥʘ.- ʃ.: ʍʠʤʠʷ, 1986.- 648 ʩ., ʠʣ. 
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ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ òʆʙʣʘʜʥʘʥʥʷ ʭʽʤʽʯʥʠʭ ʚʠʨʦʙʥʠʮʪʚ ʽ ʧʽʜʧʨʠʻʤʩʪʚ 

ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚò 

8 

 

 

ʋɼʂ 66.045 

ʋɼʆʉʂʆʅɸʃɽʅʅʗ ʂʆʅʉʊʈʋʂʎɯɰ ʂʆɾʋʍʆʊʈʋɹʅʆɻʆ 

ʊɽʇʃʆʆɹʄɯʅʅʀʂɸ 

ʢ.ʪ.ʥ., ʜʦʮ. ɯ.ɸ.ɸʥʜʨʝʻʚ, ʧʨʦʬ. ɯ.ʆ.ʄʽʢʫʣʴʦʥʦʢ, ʩʪʫʜʝʥʪ ʇʝʨʝʧʝʣʠʯʥʠʡ ʆ. ɺ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ  

ñʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪò 

 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʱʽʣʴʥʦʛʦ ʟʘʧʦʚʥʝʥʥʷ ʪʝʧʣʦʦʙʤʽʥʥʠʤʠ ʪʨʫʙʘʤʠ 

ʧʦʨʦʞʥʠʥʠ ʢʦʞʫʭʘ ʽ ʚʠʨʽʚʥʶʚʘʥʥʷ ʛʽʜʨʦʜʠʥʘʤʽʢʠ ʧʦʪʦʢʫ ʚ ʤʽʞʪʨʫʙʥʦʤʫ 

ʧʨʦʩʪʦʨʽ ʢʦʞʫʭ ʫ ʧʦʧʝʨʝʯʥʦʤʫ ʧʝʨʝʨʽʟʽ ʚʠʢʦʥʫʶʪʴ ʫ ʚʠʛʣʷʜʽ ʰʝʩʪʠʢʫʪʥʠʢʘ 

[1]. ʇʨʦʪʝ, ʥʝʜʦʣʽʢʦʤ ʪʘʢʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʻ ʥʝʪʝʭʥʦʣʦʛʽʯʥʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʢʦʞʫʭʘ (ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʚʘʨʶʚʘʥʥʷ ʟ ʦʢʨʝʤʠʭ ʧʣʦʩʢʠʭ ʣʠʩʪʽʚ), ʘ ʪʘʢʦʞ ʟʥʘʯʥʠʡ 

ʛʽʜʨʘʚʣʽʯʥʠʡ ʦʧʽʨ ʙʽʣʷ ʚʝʨʰʠʥ ʰʝʩʪʠʢʫʪʥʠʢʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʢʦʞʫʭʘ, ʘ 

ʦʪʞʝ ʽ ʤʽʞʪʨʫʙʥʦʛʦ ʧʨʦʩʪʦʨʫ ʚ ʮʽʣʦʤʫ. 

ɸʚʪʦʨʘʤʠ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʢʦʞʫʭ ʫ ʧʦʧʝʨʝʯʥʦʤʫ ʧʝʨʝʨʽʟʽ 

ʚʠʢʦʥʫʚʘʪʠ ʫ ʚʠʛʣʷʜʽ ʰʝʩʪʠʢʫʪʥʠʢʘ ʽʟ ʟʘʦʢʨʫʛʣʝʥʠʤʠ ʚʝʨʰʠʥʘʤʠ [2]. ʋ 

ʥʘʡʧʨʠʡʥʷʪʥʽʰʦʤʫ ʧʨʠʢʣʘʜʽ ʚʠʢʦʥʘʥʥʷ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ ʢʦʞʥʫ ʟ ʰʝʩʪʠ ʪʨʫʙ, 

ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʚʝʨʰʠʥʘʭ ʰʝʩʪʠʢʫʪʥʠʢʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʢʦʞʫʭʘ, 

ʨʦʟʤʽʱʫʶʪʴ ʚ ʮʝʥʪʨʽ ʚʽʜʧʦʚʽʜʥʦʛʦ ʟʘʦʢʨʫʛʣʝʥʥʷ ʚʝʨʰʠʥʠ ʟʘʟʥʘʯʝʥʦʛʦ 

ʰʝʩʪʠʢʫʪʥʠʢʘ (ʜʠʚ. ʨʠʩʫʥʦʢ). 

ɺʠʢʦʥʘʥʥʷ ʦʙʠʯʘʡʢʠ ʢʦʨʧʫʩʘ ʽʟ ʟʘʟʥʘʯʝʥʠʤʠ ʦʟʥʘʢʘʤʠ ʟʘʙʝʟʧʝʯʫʻ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʞʫʭʘ ʟ ʩʫʮʽʣʴʥʦʾ ʣʠʩʪʦʚʦʾ ʟʘʛʦʪʦʚʢʠ ʧʣʘʩʪʠʯʥʠʤ 

ʜʝʬʦʨʤʫʚʘʥʥʷʤ ʥʘ ʚʘʣʢʦʚʽʡ ʣʠʩʪʦʟʛʠʥʘʣʴʥʽʡ ʤʘʰʠʥʽ, ʱʦ ʽʩʪʦʪʥʦ ʩʧʨʦʱʫʻ 

ʪʝʭʥʦʣʦʛʽʶ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʞʫʭʘ ʡ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ ʚ ʮʽʣʦʤʫ. ɿʘʦʢʨʫʛʣʝʥʽ 

ʚʝʨʰʠʥʠ ʢʦʞʫʭʘ ʩʧʨʠʷʶʪʴ ʧʣʘʚʥʦʩʪʽ ʧʦʪʦʢʫ ʪʝʧʣʦʥʦʩʽʷ, ʱʦ ʨʫʭʘʻʪʴʩʷ ʚ 

ʤʽʞʪʨʫʙʥʦʤʫ ʧʨʦʩʪʦʨʽ ʤʽʞ ʢʦʞʫʭʦʤ ʽ ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʚ ʡʦʛʦ ʚʝʨʰʠʥʘʭ 

ʪʝʧʣʦʦʙʤʽʥʥʠʤʠ ʪʨʫʙʘʤʠ. ɿʘʙʝʟʧʝʯʝʥʥʷ ʧʦʩʪʽʡʥʦʾ ʚʝʣʠʯʠʥʠ ʧʨʦʤʽʞʢʫ ʤʽʞ 

ʢʦʞʫʭʦʤ ʽ ʪʝʧʣʦʦʙʤʽʥʥʠʤʠ ʪʨʫʙʘʤʠ, ʱʝ ʙʽʣʴʰ ʧʦʣʽʧʰʫʻ ʛʽʜʨʦʜʠʥʘʤʽʢʫ ʚ 

ʤʽʞʪʨʫʙʥʦʤʫ ʧʨʦʩʪʦʨʽ, ʘ ʦʪʞʝ ʽ ʟʤʝʥʰʫʻ ʡʦʛʦ ʛʽʜʨʘʚʣʽʯʥʠʡ ʦʧʽʨ. 
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1 ï ʢʦʞʫʭ; 2, 3 ï ʢʨʠʰʢʠ; 4-7 ï ʰʪʫʮʝʨʠ; 8, 9 ï ʪʨʫʙʥʽ ʨʝʰʽʪʢʠ;  

10 ï ʪʝʧʣʦʦʙʤʽʥʥʽ ʪʨʫʙʠ; 11 ï ʟʘʢʨʫʛʣʝʥʽ ʚʝʨʰʠʥʠ ʰʝʩʪʠʢʫʪʥʠʢʘ; 

 12 ï ʧʨʦʤʽʞʦʢ ʤʽʞ ʪʝʧʣʦʦʙʤʽʥʥʦʶ ʪʨʫʙʦʶ ʽ ʢʦʞʫʭʦʤ 

ʈʠʩʫʥʦʢ  ï ʂʦʞʫʭʦʪʨʫʙʥʠʡ ʪʝʧʣʦʦʙʤʽʥʥʠʢ 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. ʇʘʪ. 89976 ʋʢʨʘʾʥʘ, ʄʇʂ (2014.01) F28D 7/00, F28 F 9/00. 

ʂʦʞʫʭʦʪʨʫʙʥʠʡ ʪʝʧʣʦʦʙʤʽʥʥʠʢ / ɸʥʜʨʝʻʚ ɯ.ɸ., ɹʝʮʘ ɸ. ʄ. , ʄʽʢʫʣʴʦʥʦʢ ɯ.ʆ.; 

ʟʘʷʚʥʠʢ ʽ ʧʘʪʝʥʪʦʚʣʘʩʥʠʢ ʚʦʥʠ ʞ. ï ˉ u201313203; ʟʘʷʚʣ. 13.11.2013; ʦʧʫʙʣ. 

12.05.2014, ʙʶʣ. ˉ 9. 

2. ʈʽʰʝʥʥʷ ʚʽʜ 23.01.15 ʧʨʦ ʚʠʜʘʯʫ ʧʘʪʝʥʪʫ ʋʢʨʘʾʥʠ. ʄʇʂ (2014.01) 

F28D 7/00, F28F 9/00. ʂʦʞʫʭʦʪʨʫʙʥʠʡ ʪʝʧʣʦʦʙʤʽʥʥʠʢ / ɸʥʜʨʝʻʚ ɯ.ɸ., 

ʄʽʢʫʣʴʦʥʦʢ ɯ.ʆ., ʇʝʨʝʧʝʣʠʯʥʠʡ ʆ.ɺ.; ʟʘʷʚʥʠʢ ʽ ʧʘʪʝʥʪʦʚʣʘʩʥʠʢ ʚʦʥʠ ʞʝ. ð 

 ̄u201410827; ʟʘʷʚʣ. 04.10.14. 
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ʋɼʂ 621.643 

ʅʆɺɸ ʂʆʅʉʊʈʋʂʎɯʗ ʂɸʃɯɹʈɸʊʆʈɸ  

ɼɺʆʐɸʈʆɺʆɰ ɻʆʌʈʆɺɸʅʆɰ ʊʈʋɹʀ 

ʢ.ʪ.ʥ., ʩʪ. ʚʠʢʣ. ɼʚʦʡʥʦʩ ʗ. ɻ., ʩʪʫʜʝʥʪ ʇʦʜʠʤʘʥ ɻ. ʉ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

òʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪò 

ɹʘʟʦʚʦʶ ʢʦʥʩʪʨʫʢʮʽʻʶ ʢʘʣʽʙʨʘʪʦʨʘ ʜʚʦʰʘʨʦʚʦʾ ʛʦʬʨʦʚʘʥʦʾ ʪʨʫʙʠ 

ʦʙʨʘʥʦ ʢʘʣʽʙʨʘʪʦʨ ʣʽʥʽʾ DROSSBACH (ʅʽʤʝʯʯʠʥʘ). ʊʝʭʥʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ 

ʚʠʨʦʙʥʠʮʪʚʘ ʧʝʨʝʜʙʘʯʘʣʠ ʜʣʷ ʪʨʫʙʠ DN100 ʪʝʤʧʝʨʘʪʫʨʫ ʪʝʧʣʦʥʦʩʽʷ -10̄ C, 

ʜʣʷ ʪʨʫʙʠ DN 350 +12̄C. ʋ ʷʢʦʩʪʽ ʪʝʧʣʦʥʦʩʽʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ 

ʝʪʠʣʝʥʛʣʽʢʦʣʴ. ʇʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʪʨʫʙʠ DN100 ʞʦʨʩʪʢʽʩʪʴ ʢʨʽʧʣʝʥʥʷ 

ʢʘʣ̔ʙʨʘʪʦʨʘ ʥʝ ʟʘʙʝʟʧʝʯʫʚʘʣʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʡʦʛʦ ʧʦʣʦʞʝʥʥʷ ʫ ʧʨʦʩʪʦʨʽ, ʱʦ 

ʙʫʣʦ ʚʠʢʣʠʢʘʥʦ ʡʦʛʦ ʟʘʯʥʦʶ ʚʘʛʦʶ, ʫ ʧʝʨʰʫ ʯʝʨʛʫ ʯʝʨʝʟ ʪʝʧʣʦʥʦʩʽʡ 

(ʢʘʣʽʙʨʘʪʦʨ ʚʠʢʦʥʘʥʦ ʟ ʩʧʣʘʚʫ ʘʣʶʤʽʥʽʷ), ʷʢʠʡ ʮʠʨʢʫʣʶʻ ʫ ʢʘʥʘʣʘʭ 

ʢʘʣʽʙʨʘʪʦʨʘ. ɼʽʘʤʝʪʨʠ ʢʘʥʘʣʽʚ ʩʪʘʥʦʚʠʣʠ 10 ʤʤ, ʛʽʜʨʘʚʣʽʯʥʠʡ ʪʠʩʢ ʪʝʧʣʦʥʦʩʽʷ 

ʩʢʣʘʜʘʚ 3,5 ʙʘʨ. 

ʅʝʜʦʣʽʢʦʤ ʽʩʥʫʶʯʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʢʘʣʽʙʨʘʪʦʨʽʚ ʣʽʥʽʡ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʜʚʦʰʘʨʦʚʦʾ ʛʦʬʨʦʚʘʥʦʾ ʪʨʫʙʠ ʟ ʧʦʣʽʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʻ ʟʥʘʯʥʘ ʚʘʛʘ ʮʠʭ 

ʧʨʠʩʪʨʦʾʚ ʪʘ ʥʝʜʦʩʪʘʪʥʴʦ ʝʬʝʢʪʠʚʥʝ ʦʭʦʣʦʜʞʝʥʥʷ. ʇʝʨʰʠʡ ʥʝʜʦʣʽʢ ʚʧʣʠʚʘʻ 

ʥʘ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ, - ʥʘʭʠʣʝʥʠʡ ʢʘʣʽʙʨʘʪʦʨ ʚʧʣʠʚʘʻ ʥʘ ʢʘʣʽʙʨʫʚʘʥʥʷ ʪʨʫʙʠ 

ʧʦ ʪʦʚʱʠʥʽ, ʜʨʫʛʠʡ ʣʽʤʽʪʫʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʩʽʻʾ ʣʽʥʽʾ.  

ɿ ʤʝʪʦʶ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʩʫ ʢʘʣʽʙʨʫʚʘʥʥʷ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʘʪʠ ʪʝʧʣʦʥʦʩʽʡ ʫ ʚʠʛʣʷʜʽ ʧʘʨʦ-ʨʽʜʢʦʾ ʩʫʤʽʰʠ, ʷʢʘ ʤʘʻ ʤʝʥʰʫ ʛʫʩʪʠʥʫ 

ʪʘ ʚ`ʷʟʢ̔ʩʪʴ ʽ ʟʘʙʝʟʧʝʯʫʻ ʽʥʪʝʥʩʠʚʥʫ ʪʝʧʣʦʚʽʜʜʘʯʫ.  

ɿʥʘʯʥʦʶ ʧʝʨʝʚʘʛʦʶ ʪʘʢʦʛʦ ʨʽʰʝʥʥʷ ʻ ʤʦʞʣʠʚʽʩʪʴ ʰʚʠʜʢʦʛʦ 

ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʦʭʦʣʦʜʞʝʥʥʷ ʧʘʨʦ-ʨʽʜʢʦʶ ʩʫʤʽʰ`ʶ ʪʠʩʢʦʤ, ʷʢʠʡ 

ʚʠʟʥʘʯʘʻ ʪʝʤʧʝʨʘʪʫʨʫ ʢʠʧʽʥʥʷ ʢʨʘʧʝʣʴ, ʱʦ ʩʝʧʘʨʫʶʪʴʩʷ ʟ ʩʫʤʽʰʠ ʥʘ ʩʪʽʥʢʘʭ 

ʢʘʥʘʣʽʚ. ɿʤʝʥʰʝʥʥʷ ʚ`ʷʟʢʦʩʪʽ ʪʝʧʣʦʥʦʩʽʷ ʜʦʟʚʦʣʠʣʦ ʟʤʽʥʠʪʠ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʢʘʥʘʣʽʚ ʦʭʦʣʦʜʞʝʥʥʷ ʢʘʣʽʙʨʘʪʦʨʘ ï ʚʠʢʦʥʘʪʠ ʾʭ ʤʝʥʰʠʤ ʜʽʘʤʝʪʨʦʤ (7 ʤʤ) ʪʘ 

ʜʚʦʭʦʜʦʚʠʤʠ ï ʨʠʩʫʥʦʢ 1.  

ɺ ʷʢʦʩʪʽ ʪʝʧʣʦʥʦʩʽʷ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʪʠ ʬʨʝʦʥ R134a, 

ʚʽʜʧʦʚʽʜʥʦ ʪʝʤʧʝʨʘʪʫʨʘ ʢʠʧʽʥʥʷ ʤʦʞʝ ʢʦʣʠʚʘʪʠʩʷ ʚʽʜ -20̄ ʉ (1,5 ʙʘʨ) ʜʦ 

+20̄ ʉ (5,5 ʙʘʨ). 
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1 ï ʮʝʥʪʨʘʣʴʥʘ ʪʨʫʙʘ ʚʽʜʚʦʜʫ ʪʝʧʣʦʥʦʩʽʷ ʚʽʜ ʢʘʣʽʙʨʘʪʦʨʘ; 2 ï ʪʨʫʙʘ ʧʽʜʚʦʜʫ 

ʪʝʧʣʦʥʦʩʽʷ ʜʦ ʢʘʣʽʙʨʘʪʦʨʘ; 3 ï ʢʘʥʘʣʠ ʨʫʭʫ ʪʝʧʣʦʥʦʩʽʷ ʟʘ ʭʦʜʦʤ ʪʨʫʙʠ; 

4 ï ʢʘʥʘʣʠ ʨʫʭʫ ʪʝʧʣʦʥʦʩʽʷ ʥʘʟʫʩʪʨʽʯ ʭʦʜʫ ʪʨʫʙʠ ʱʦ ʢʘʣʽʙʨʫʻʪʴʩʷ. 

ʈʠʩʫʥʦʢ 1 ï ʅʦʚʘ ʢʦʥʩʪʨʫʢʮʽʷ ʢʘʣʽʙʨʘʪʦʨʘ ʜʚʦʰʘʨʦʚʦʾ ʛʦʬʨʦʚʘʥʦʾ ʪʨʫʙʠ. 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ:  

ɿʘʷʚʢʘ ʥʘ ʧʘʪʝʥʪ ʋʢʨʘʾʥʠ. ʄʇʂ B29C 47/06, B29C 47/90. 

ʂʘʣʽʙʨʫʚʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʜʚʦʰʘʨʦʚʦʾ ʛʦʬʨʦʚʘʥʦʾ ʪʨʫʙʠ / 

ɼʚʦʡʥʦʩ ʗ. ɻ., ʇʦʜʠʤʘʥ ɻ. ʉ., ˉ u201412216; ʟʘʷʚʣ. 16.02.15.
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ʋɼʂ66.048.3.069.835 

ʄʦʜʝʨʥʽʟʘʮʽʷ ʨʝʢʪʠʬʽʢʘʮʽʡʥʦʾ ʢʦʣʦʥʠ ʚ ʣʽʥʽʾ 

ʚʠʨʦʙʥʠʮʪʚʘ ʝʪʠʣʦʚʦʛʦ ʩʧʠʨʪʫ 

cʪʫʜʝʥʪ ʇʦʣʻʥʦʢ ʈ.ɺ., ʜʦʮ., ʢ.ʪ.ʥ. ʉʪʝʧʘʥʶʢ ɸ.ʈ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

 

ʅʘ ʙʘʛʘʪʴʦʭ ʚʠʨʦʙʥʠʮʪʚʘʭ ʩʧʠʨʪʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʷʢ ʨʦʟʯʠʥʥʠʢʠ. ʋ 

ʭʽʤʽʯʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʨʦʮʝʩʽʚ 

ʩʠʥʪʝʟʫ. ɽʪʠʣʦʚʠʡ ʩʧʠʨʪ ʫ ʚʝʣʠʢʠʭ ʢʽʣʴʢʦʩʪʷʭ ʡʜʝ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ 

ʩʠʥʪʝʪʠʯʥʦʛʦ ʢʘʫʯʫʢʫ. ʆʢʠʩʣʶʚʘʥʥʷʤ ʩʧʠʨʪʫ ʦʜʝʨʞʫʶʪʴ ʭʘʨʯʦʚʫ ʦʮʪʦʚʫ 

ʢʠʩʣʦʪʫ. ʐʣʷʭʦʤ ʡʦʛʦ ʜʝʛʽʜʨʘʮʽʾ ʚʠʨʦʙʣʷʶʪʴ ʜʽʝʪʠʣʦʚʠʡ (ʤʝʜʠʯʥʠʡ) ʝʪʝʨ, ʽʟ 

ʩʧʦʣʫʢ ʟ ʭʣʦʨʚʦʜʥʝʤ ʦʜʝʨʞʫʶʪʴ ʭʣʦʨʝʪʘʥ, ʜʣʷ ʤʽʩʮʝʚʦʾ ʘʥʝʩʪʝʟʽʾ. ʉʧʠʨʪ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʙʘʛʘʪʴʦʭ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ. ʋ 

ʧʘʨʬʫʤʝʨʽʾ ʚʽʥ ʡʜʝ ʥʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʘʨʬʫʤʽʚ ʽ ʦʜʝʢʦʣʦʥʫ. ɸʣʝ ʪʘʢʦʞ ʩʧʠʨʪʠ 

ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʦʨʛʘʥʽʟʤ. 

 ʆʜʥʠʤ ʟ ʝʪʘʧʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʝʪʠʣʦʚʦʛʦ ʩʧʠʨʪʫ ʻ ʨʝʢʪʠʬʽʢʘʮʽʷ 

ʝʪʠʣʦʚʦʛʦ ʩʧʠʨʪʫ ʟ ʝʪʘʥʦʣ-ʜʠʤʝʪʠʣʢʝʪʦʥʦʚʦʾ ʩʫʤʽʰʽ [1]. ɼʣʷ ʮʴʦʛʦ 

ʚʠʨʠʩʦʚʫʶʪʴʩʷ ʨʝʢʪʠʬʽʢʘʮʽʡʥʽ ʢʦʣʦʥʠ, ʪʦʙʪʦ ʪʝʭʥʦʣʦʛʽʯʥʽ ʘʧʘʨʘʪʠ ʜʣʷ 

ʨʦʟʜʽʣʝʥʥʷ ʨʽʜʢʠʭ ʩʫʤʽʰʝʡ, ʩʢʣʘʜʦʚʽ ʷʢʠʭ ʤʘʶʪʴ ʨʽʟʥʫ ʪʝʤʧʝʨʘʪʫʨʫ ʢʠʧʽʥʥʷ. 

ʂʣʘʩʠʯʥʘ ʢʦʣʦʥʘ ʤʘʻ ʚʠʛʣʷʜ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʮʠʣʽʥʜʨʘ ʟ ʢʦʥʪʘʢʪʥʠʤʠ 

ʧʨʠʩʪʨʦʷʤʠ ʚʩʝʨʝʜʠʥʽ [2]. 

ʅʝʜʦʣʽʢʦʤ ʨʝʢʪʠʬʽʢʘʮʽʡʥʦʾ ʢʦʣʦʥʠ ʻ ʾʾ ʚʝʣʠʢʽ ʨʦʟʤʽʨʠ , ʟʘ ʨʘʭʫʥʦʢ 

ʪʦʯʥʦʛʦ ʧʽʜʙʦʨʫ ʨʦʟʤʽʨʽʚ ʧʝʨʝʣʠʚʥʦʛʦ ʧʨʠʩʪʨʦʶ ʫ ʥʘʩ ʟʤʝʥʰʫʻʪʴʩʷ ʟʘʛʘʣʴʥʽ 

ʛʘʙʘʨʠʪʠ ʨʝʢʪʠʬʽʢʘʮʽʡʥʦʾ ʢʦʣʦʥʠ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʙʽʣʴʰ ʢʦʨʠʩʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʦʩʪʽʨ . 

ʉʫʪʴ ʤʦʜʝʨʥʽʟʘʮʽʾ ʧʦʷʩʥʶʻʪʴʩʷ ʢʨʝʩʣʝʥʥʷʤ ʥʘ ʨʠʩʫʥʢʫ 1. ʂʦʥʩʪʨʫʢʮʽʷ 

ʧʝʨʝʣʠʚʥʦʛʦ ʧʨʠʩʪʨʦʶ ʽʣʶʩʪʨʫʻʪʴʩʷ ʢʨʝʩʣʝʥʥʷʤ 1, ʥʘ ʷʢʦʤʫ ʟʦʙʨʘʞʝʥʠʡ 

ʬʨʘʛʤʝʥʪ ʚʜʦʩʢʦʥʘʣʝʥʦʾ ʨʝʢʪʠʬʽʢʘʮʽʡʥʦʾ ʢʦʣʦʥʠ. ɺʜʦʩʢʦʥʘʣʝʥʠʡ ʧʝʨʝʣʠʚʥʠʡ 

ʧʨʠʩʪʨʽʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʛʚʠʥʪʘ 1, ʛʘʡʢʠ 2, ʚʠʛʥʫʪʦʾ ʧʣʘʩʪʠʥʠ 3, ʛʝʨʤʝʪʠʟʫʶʯʦʾ 
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ʧʨʦʢʣʘʜʢʠ 4, ʩʧʦʣʫʯʥʦʛʦ ʝʣʝʤʝʥʪʫ 5 ʽ ʦʩʽ 6, ʦʧʦʨʠ 7, ʧʝʨʝʣʠʚʥʦʛʦ ʧʘʪʨʫʙʢʘ  

ʚʠʛʣʷʜʽ ʨʫʭʦʤʦʛʦ 8 ʽ ʥʝʨʫʭʦʤʦʛʦ  9 ʧʝʨʝʣʠʚʥʠʭ ʧʘʪʨʫʙʢʽʚ ʽ ʪʘʨʽʣʦʢ 10. 

 

 

 

ʈʠʩʫʥʦʢ 1ïʄʦʜʝʨʥʟ̔ʘʮ̫̔ ʧʝʨʝʣʠʚʥʦʛʦ ʧʨʠʩʪʨʦʶ 

 

ʇʨʠ ʟʤʝʥʰʝʥʥʽ ʨʽʚʥʷ ʨʽʜʠʥʠ ʚ ʪʘʨʽʣʢʘʭ ʛʚʠʥʪ 1 ʨʦʟʢʨʫʯʫʻʪʴʩʷ, 

ʟʤʝʥʰʫʻʪʴʩʷ ʪʠʩʢ ʥʘ ʫʚʽʛʥʫʪʫ ʧʣʘʩʪʠʥʫ 3 ʽ ʩʧʦʣʫʯʥʠʡ ʝʣʝʤʝʥʪ 5, ʽ 

ʧʝʨʝʩʫʚʥʠʡ ʧʘʪʨʫʙʦʢ 8 ʧʦʚʝʨʪʘʻʪʴʩʷ ʚ ʧʦʯʘʪʢʦʚʝ ʧʦʣʦʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʽʣʴʬʦʥʘ 9. 

ʇʨʠ ʫʧʨʘʚʣʽʥʥʽ ʧʘʪʨʫʙʢʦʤ 8 ʟʦʚʥʽʰʥʴʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʚ ʩʪʽʥʮʽ ʢʦʣʦʥʠ 

ʚʠʢʦʥʘʥʠʡ ʦʪʚʽʨ, ʯʝʨʝʟ ʷʢʠʡ ʧʨʦʭʦʜʠʪʴ ʛʚʠʥʪ 1. ɼʣʷ ʪʦʛʦ, ʱʦ ʙ ʯʝʨʝʟ ʱʽʣʠʥʠ 

ʦʪʚʦʨʫ ʥʝ ʧʨʦʭʦʜʠʣʠ ʧʘʨ ʽ ʨʽʜʠʥʘ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʢʦʣʦʥʽ, ʚʩʪʘʥʦʚʣʝʥʘ 

ʛʫʤʦʚʘ ʚʪʫʣʢʘ 4, ʟʘʢʨʽʧʣʝʥʘ ʛʘʡʢʦʶ 2. 

ʄʦʜʝʨʥʽʟʘʮʽʷ ʢʦʥʩʪʨʫʢʮʽʾ ʨʝʢʪʠʬʽʢʘʮʽʡʥʦʾ ʢʦʣʦʥʠ ʜʦʟʚʦʣʠʪʴ 

ʧʽʜʚʠʱʠʪʠ ʂʂɼ ʪʘʨʽʣʢʠ, ʚʽʜʧʦʚʽʜʥʦ ʧʦʥʠʟʠʚʰʠ ʟʘʛʘʣʴʥʫ ʚʠʩʦʪʫ ʢʦʣʦʥʠ. 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1 http://www.parta.com.ua/referats/view/6023/  ʚʽʜ 19.03.2015 

2 https://uk.wikipedia.org/wiki/ʈʝʢʪʠʬʽʢʘʮʽʡʥʘ_ʢʦʣʦʥʘ  ʚʽʜ 19.03.2015 
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ʋɼʂ 62-714 

ʄʦʜʝʨʥʽʟʘʮʽʷ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ ʜʨʫʛʦʾ ʩʪʫʧʝʥʽ ʢʦʤʧʨʝʩʽʾ ʉʆ2  

ʣʽʥʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʢʘʨʙʘʤʽʜʫ ʥʘ ʇɸʊçɸɿʆʊè 

ʩʪʫʜʝʥʪ ʇʦʣʦʟʦʚ ɺ.ɺ., ʜʦʮ., ʢ.ʪ.ʥ.  ʉʪʝʧʘʥʶʢ ɸ.ʈ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè  

 

ʂʘʨʙʘʤʽʜ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʷʢ 

ʚʠʩʦʢʦʢʦʥʮʝʥʪʨʦʚʘʥʝ ʘʟʦʪʥʝ ʜʦʙʨʠʚʦ ʽ ʷʢ ʜʦʙʘʚʢʘ ʜʦ ʢʦʨʤʫ ʞʫʡʥʠʭ ʪʚʘʨʠʥ. 

ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʦʪʨʠʤʘʥʥʽ ʢʘʨʙʘʤʽʜʦʬʦʨʤʘʣʴʜʝʛʽʜʥʠʭ 

ʧʦʣʽʤʝʨʽʚ, ʧʣʘʩʪʤʘʩ, ʢʣʝʾʚ, ʰʪʫʯʥʠʭ ʚʦʣʦʢʦʥ, ʙʘʨʚʥʠʢʽʚ ʪʦʱʦ. ʅʘ ʦʩʥʦʚʽ 

ʢʘʨʙʘʤʽʜʫ ʦʪʨʠʤʫʶʪʴ ʜʝʰʝʚʽ ʧʣʘʩʪʤʘʩʠ, ʪʘʢ ʟʚʘʥʽ ʢʘʨʙʘʤʽʜʥʽ ʧʣʘʩʪʠʥʢʠ. 

ʂʘʨʙʘʤʽʜ ʪʘʢʦʞ ʩʣʫʞʠʪʴ ʤʘʪʝʨʽʘʣʦʤ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʙʘʛʘʪʴʦʭ ʦʨʛʘʥʽʯʥʠʭ 

ʨʝʯʦʚʠʥ ʽ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ. ɼʝʷʢʠʤ ʧʦʭʽʜʥʠʤ ʢʘʨʙʘʤʽʜʫ 

ʧʨʠʪʘʤʘʥʥʽ ʛʝʨʙʽʮʠʜʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ð ʾʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʙʦʨʦʪʴʙʠ 

ʟ ʙʫʨôʷʥʘʤʠ. ɺʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʞʫʚʘʣʴʥʠʭ ʛʫʤʦʢ [1]. 

ʆʜʥʠʤ ʟ ʝʪʘʧʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʢʘʨʙʘʤʽʜʫ ʻ ʢʦʤʧʨʝʩʽʷ ʚʫʛʣʝʢʠʩʣʦʛʦ  

ʛʘʟʫ (ʉʆ2).  

ʇʝʨʝʚʘʛʦʶ ʮʴʦʛʦ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ ʻ ʩʪʽʡʢʽʩʪʴ ʜʦ ʛʽʜʨʦʫʜʘʨʽʚ, 

ʟʥʠʞʝʥʠʤʠ ʚʠʤʦʛʘʤʠ ʧʦ ʯʠʩʪʦʪʽ ʩʝʨʝʜʦʚʠʱʘ. ʅʝʜʦʣʽʢʘʤʠ ʮʴʦʛʦ 

ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ ʻ ʥʠʟʴʢʠʡ ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʽ, ʚʝʣʠʢʠʤʠ ʛʘʙʘʨʠʪʘʤʠ ʽ 

ʧʣʦʱʘʤʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʚʠʩʦʢʦʶ ʮʽʥʦʶ. ʈʝʤʦʥʪ ʪʘʢʠʭ ʪʝʧʣʦʦʙʤʽʥʥʠʢʽʚ 

ʧʦʚ'ʷʟʘʥʠʡ ʟ ʟʘʛʣʫʰʢʦʶ ʧʦʰʢʦʜʞʝʥʠʭ ʪʨʫʙʦʢ, ʱʦ ʚʝʜʝ ʜʦ ʟʤʝʥʰʝʥʥʷ ʧʣʦʱʽ 

ʪʝʧʣʦʦʙʤʽʥʫ[2]. 

ɺ ʦʩʥʦʚʫ ʢʦʨʠʩʥʦʾ ʤʦʜʝʣʽ ʧʦʢʣʘʜʝʥʦ ʟʘʜʘʯʫ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʢʦʞʫʭʦʪʨʫʙʥʦʛʦ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ. ʇʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʚʠʨʽʰʫʻʪʴʩʷ ʪʠʤ, ʱʦ ʚ 

ʢʦʞʫʭʦʪʨʫʙʥʦʤʫ ʪʝʧʣʦʦʙʤʽʥʥʠʢʫ, ʚʩʝʨʝʜʠʥʽ ʢʦʞʥʦʾ ʪʝʧʣʦʦʙʤʽʥʥʦʾ ʪʨʫʙʠ ʧʦ 

ʾʾ ʜʦʚʞʠʥʽ ʨʦʟʤʽʱʝʥʦ ʩʧʽʨʘʣʴʥʫ ʧʣʦʩʢʫ ʧʨʫʞʠʥʫ, ʥʘ ʪʦʨʮʷʭ ʪʝʧʣʦʦʙʤʽʥʥʦʾ 

ʪʨʫʙʠ ʚʠʢʦʥʘʥʽ ʨʘʜʽʘʣʴʥʽ ʟʘʛʣʠʙʣʝʥʥʷ, ʧʨʠ ʮʴʦʤʫ ʢʽʥʮʽ ʩʧʽʨʘʣʴʥʦʾ ʧʣʦʩʢʦʾ 

ʧʨʫʞʠʥʠ ʟʘʬʽʢʩʦʚʘʥʦ ʚʽʜʥʦʩʥʦ ʪʦʨʮʽʚ ʚʽʜʧʦʚʽʜʥʦʾ ʪʝʧʣʦʦʙʤʽʥʥʦʾ ʪʨʫʙʠ ʟʘ 
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ʜʦʧʦʤʦʛʦʶ ʨʦʟʪʘʰʦʚʘʥʠʭ ʫ ʨʘʜʽʘʣʴʥʠʭ ʟʘʛʣʠʙʠʥʘʭ ʧʦʧʝʨʝʯʥʠʭ ʩʪʨʠʞʥʽʚ, 

ʦʜʠʥ ʟ ʷʢʠʭ ʟ'ʻʜʥʘʥʦ ʟʽ ʩʧʽʨʘʣʴʥʦʶ ʧʣʦʩʢʦʶ ʧʨʫʞʠʥʦʶ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʫʞʠʥʠ ʨʦʟʪʷʛʫ. 

ʉʫʪʴ ʤʦʜʝʨʥʽʟʘʮʽʾ ʧʦʷʩʥʶʻʪʴʩʷ ʢʨʝʩʣʝʥʥʷʤ , ʟʦʙʨʘʞʝʥʠʤʠ ʥʘ ʨʠʩʫʥʢʫ 1 

ʪʘ ʨʠʩʫʥʢʫ 2. ʂʦʞʫʭʦʪʨʫʙʥʠʡ ʪʝʧʣʦʦʙʤʽʥʥʠʢ ʤʽʩʪʠʪʴ ʢʦʞʫʭ 1, ʜʚʽ ʢʨʠʰʢʠ 2 ʽ 

3, ʰʪʫʮʝʨʠ 4-7, ʘ ʪʘʢʦʞ ʜʚʽ ʪʨʫʙʥʽ ʨʝʰʽʪʢʠ 8 ʽ 9 ʽʟ ʟʘʢʨʽʧʣʝʥʠʤʠ ʚ ʥʠʭ 

ʪʝʧʣʦʦʙʤʽʥʥʠʤʠ ʪʨʫʙʘʤʠ 10 , ʩʧʽʨʘʣʴʥʽ ʧʣʦʩʢʽ ʧʨʫʞʠʥʠ 11, ʧʦʧʝʨʝʯʥʽ 

ʩʪʨʠʞʥʽ 14, ʪʘ ʧʨʫʞʠʥʠ ʨʦʟʪʷʛʫ 15. 

 

 

 

ʈʠʩ. 1ï ʉʭʝʤʘ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ   ʈʠʩ.2 ï ɺʠʜ ɸ 

 

 ʄʦʜʝʨʥʽʟʦʚʘʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ ʜʦʟʚʦʣʠʪʴ ʟʙʽʣʴʰʠʪʠ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʘʧʘʨʘʪʫ ʰʣʷʭʦʤ ʟʙʽʣʴʰʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʧʣʦʚʽʜʜʘʯʽ ʙʝʟ 

ʟʤʽʥʠ ʛʝʦʤʝʪʨʠʯʥʠʭ ʨʦʟʤʽʨʽʚ ʘʧʘʨʘʪʫ.  

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. https://uk.wikipedia.org/wiki/ʉʝʯʦʚʠʥʘ   ʚʽʜ 18.03.2015 ʨ. 

2. https://techlib.org/ ʚʽʜ 18.03.2015 ʨ. 
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ʋɼʂ 66.047.69  

ʈʆɿʈɸʍʋʅʆʂ ʈɽɻɽʅɽʈɸʊʆʈɸ ɹɸʈɸɹɸʅʅʆɰ ʉʋʐɸʈʂʀ 

 ʋʉʊɸʅʆɺʂʀ ɼʃʗ ɺʀʈʆɹʅʀʎʊɺɸ ɹɯʆɼʀɿɽʃʖ 

ʩʪʫʜʝʥʪ ʈʫʜʥʠʮʴʢʠʡ ɭ. ɸ., ʩʪ. ʚʠʢʣ., ʢ.ʪ.ʥ. ɼʚʦʡʥʦʩ ʗ. ɻ.  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ  

ñʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪò 

 

ʂʦʥʩʪʨʫʢʪʦʨʩʴʢʝ ʨʽʰʝʥʥʷ ʟ ʤʦʜʝʨʥʽʟʘʮʽʾ ʙʘʨʘʙʘʥʥʦʾ ʩʫʰʘʨʢʠ ʥʘʚʝʜʝʥʦ 

ʥʘ ʨʠʩ. 1, ʦʨʠʛʽʥʘʣʴʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ ʧʽʜʪʚʝʨʜʞʝʥʦ [1]. ʄʦʜʝʨʥʽʟʘʮʽʷ ʧʦʣʷʛʘʻ 

ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʝʧʣʘ ʛʘʟʫ ʧʽʩʣʷ ʙʘʨʘʙʘʥʥʦʾ ʩʫʰʘʨʢʠ ʜʣʷ ʧʽʜʽʛʨʽʚʫ ʧʦʚʽʪʨʷ, ʱʦ 

ʥʘʜʭʦʜʠʪʴ ʫ ʢʘʤʝʨʫ ʩʧʘʣʶʚʘʥʥʷ ʧʝʨʝʜ ʧʦʪʨʘʧʣʷʥʥʷʤ ʜʦ ʩʫʰʘʨʢʠ. 

 

ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʨʦʙʦʪʠ ʨʝʛʝʥʝʨʘʪʦʨʘ ʪʝʧʣʘ ʛʘʟʽʚ ʧʽʩʣʷ ʙʘʨʘʙʘʥʥʦʾ ʩʫʰʘʨʢʠ 

ʈʝʛʝʥʝʨʘʪʦʨ ʪʝʧʣʘ ʻ ʪʝʧʣʦʦʙʤʽʥʥʠʢʦʤ, ʫ ʷʢʦʤʫ ʧʨʦʮʝʩ ʪʝʧʣʦʧʝʨʝʜʘʯʽ 

ʧʦʜʽʣʝʥʦ ʥʘ ʜʚʘ ʧʝʨʽʦʜʠ ï ʨʦʙʦʪʠ ʪʘ ʨʝʛʝʥʝʨʘʮʽʾ, ʩʫʤʘ ʮʠʭ ʧʝʨʽʦʜʽʚ ʚʠʟʥʘʯʘʻ 

ʪʨʠʚʘʣʽʩʪʴ ʮʠʢʣʫ [2]:  
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ʊʨʘʜʠʮʽʡʥʦ ʧʨʠʡʥʷʪʦ (ʥʘʡʙʽʣʴʰʝ ʧʦʰʠʨʝʥʦ): 

 

ʈʽʚʥʷʥʥʷ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʤʘʪʠʤʝ ʚʠʛʣʷʜ: 

    , ɺʪ 

ʂʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʮʠʢʣʘ ʚʠʟʥʘʯʘʻʪʴʩʷ: 

 

 ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʥʝʽʜʝʘʣʴʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ ʨʝʢʫʧʝʨʘʪʦʨʘ, 

ʨʦʟʨʘʭʫʥʦʢ ʛʨʫʥʪʫʻʪʩɹʷ ʥʘ ʝʤʧʽʨʠʯʥʽʡ ʟʘʣʝʞʥʦʩʪʽ: 

 

ʜʝ ʩ ï ʪʝʧʣʦʻʤʥʽʩʪʴ, r - ʛʫʩʪʠʥʘ; l - ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ; d - 

ʚʠʟʥʘʯʘʣʴʥʠʡ ʜʽʘʤʝʪʨ ʥʘʩʘʜʢʠ. 

ʊʘʢʦʞ ʫ [2] ʧʨʦʧʦʥʫʻʪʴʩʷ ʩʢʦʨʠʩʪʘʪʠʩʴ ʬʦʨʤʫʣʦʶ: 

 ï ʜʣʷ ʢʦʨʠʜʦʨʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʘʩʘʜʢʠ; 

  ï ʜʣʷ ʰʘʭʦʚʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʥʘʩʘʜʢʠ. 

ɺʠʩʥʦʚʦʢ: ʨʝʟʫʣʴʪʘʪʦʤ ʨʦʟʨʘʭʫʥʢʽʚ ʨʝʛʝʥʝʨʘʪʠʚʥʦʛʦ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ 

ʤʘʻ ʩʪʘʪʠ ʤʘʪʝʨʽʘʣ ʥʘʩʘʜʢʠ, ʜʽʘʤʝʪʨ ʢʫʣʴʦʢ, ʚʠʩʦʪʘ ʰʘʨʫ ʥʘʩʘʜʢʠ, ʧʝʨʝʪʠʥ 

ʥʘʩʘʜʢʠ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. ɿʘʷʚʢʘ ʥʘ ʧʘʪʝʥʪ ʋʢʨʘʾʥʠ. ʄʇʂ F28D 19/00. ɹʘʨʘʙʘʥʥʘ ʩʫʰʘʨʢʘ ʟ 

ʨʝʛʝʥʝʨʘʪʦʨʦʤ ʪʝʧʣʘ / ɼʚʦʡʥʦʩ ʗ. ɻ., ʈʫʜʥʠʮʴʢʠʡ ɭ. ɸ., ˉ u201412214; 

ʟʘʷʚʣ. 12.11.14. 

2. ʄʠʭʝʝʚ ʄ. ɸ., ʄʠʭʝʝʚʘ ʀ. ʄ. ʆʩʥʦʚʳ ʪʝʧʣʦʧʝʨʝʜʘʯʠ. ʀʟʜ. 2-ʝ, ʩʪʝʨʝʦʪʠʧ. 

ʄ., çʕʥʝʨʛʠʷè, 1977. 344 ʩ, ʠʣ.  
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ʋɼʂ 665.6/.7  

ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅɯ ɼʆʉʃɯɼɾɽʅʅʗ ʂʆʄʇʆʅɽʅʊʅʆɻʆ 

ʉʂʃɸɼʋ ɿɼɽɻɸɿʆɺɸʅʆɰ ʅɸʌʊʀ ʅʆɺʆʊʈʆɰʎʔʂʆɻʆ 

ɻɸɿʆʅɸʌʊʆɺʆɻʆ ʈʆɼʆɺʀʑɸ 

ʊʠʰʢʦ ʖ.ɸ., ʣʘʙʦʨʘʪʦʨʽʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʣʘʩʪʦʚʠʭ ʬʣʶʾʜʽʚ ʪʘ ʢʝʨʥʽʚ 

ɼʇ çʅɼɯʅʅʇçʄɸʉʄɸè 

 

ɺʫʛʣʝʚʦʜʥʽ, ʷʢʽ ʩʢʣʘʜʘʶʪʴ ʦʩʥʦʚʫ ʥʘʬʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʦʟʤʘʾʪʪʷʤ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʦʻʜʥʘʥʴ.  

ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ  [1, 2] ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ 

ʟʜʝʛʘʟʦʚʘʥʦʛʦ ʬʣʶʾʜʫ ʦʢʨʝʤʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ʅʦʚʦʪʨʦʾʮʴʢʦʛʦ ɻʅʈ ʥʘ ʛʘʟʦʚʦʤʫ 

ʭʨʦʤʘʪʦʛʨʘʬʽ ʥʘ ʥʘʙʠʚʥʽʡ ʢʦʣʦʥʮʽ.    

ʍʨʦʤʘʪʦʛʨʘʤʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʥʘʡʙʽʣʴʰʝ ʚ ʥʘʬʪʽ ʪʨʠʜʝʢʘʥʽʚ (72,8 

ʤʘʩ.ʯ,%) ʪʘʢʦʞ ʚ ʢʦʤʧʦʥʝʥʪʥʠʡ ʩʢʣʘʜ ʚʭʦʜʷʪʴ, ʧʦ ʧʦʨʷʜʢʫ ʚʠʭʦʜʫ 

ʢʦʤʧʦʥʝʥʪʽʚ: ʤʝʪʘʥ (0,011 ʤʘʩ.ʯ,%), ʝʪʘʥ (0,018 ʤʘʩ.ʯ,%), ʧʨʦʧʘʥ (0,139 

ʤʘʩ.ʯ,%), ʽ-ʙʫʪʘʥ (0,077 ʤʘʩ.ʯ,%), ʥ-ʙʫʪʘʥ (0,276 ʤʘʩ.ʯ,%), ʥʝʦ-ʧʝʥʪʘʥ (0,004 

ʤʘʩ.ʯ,%), i-ʧʝʥʪʘʥ (0,291 ʤʘʩ.ʯ,%), n-ʧʝʥʪʘʥ (0,410 ʤʘʩ.ʯ,%), ʥʘʬʪʝʥʠ ʉ6 

(2,125 ʤʘʩ.ʯ,%), ʥʘʬʪʝʥʠ ʉ7 (3,044 ʤʘʩ.ʯ,%), ʥʘʬʪʝʥʠ ʉ8 (4,64 ʤʘʩ.ʯ,%), 

ʥʘʬʪʝʥʠ ʉ9 (4,467 ʤʘʩ.ʯ,%), ʘʨʦʤʘʪʠʯʥʽ ʉ9 (1,110 ʤʘʩ.ʯ,%), ʥʘʬʪʝʥʠ ʉ10 (3,188 

ʤʘʩ.ʯ,%), ʘʨʦʤʘʪʠʯʥʽ ʉ10 (0,945 ʤʘʩ.ʯ,%), ʥʘʬʪʝʥʠ ʉ11 (2,634 ʤʘʩ.ʯ,%), 

ʘʨʦʤʘʪʠʯʥʽ ʉ11 (0,846 ʤʘʩ.ʯ,%), ʥʘʬʪʝʥʠ ʉ12 (2,391 ʤʘʩ.ʯ,%), ʘʨʦʤʘʪʠʯʥʽ ʉ12 

(0,577 ʤʘʩ.ʯ,%). 

ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʥʘʬʪʠ  ʧʦʚʥʽʩʪʶ ʥʝ ʚʽʜʦʤʠʡ, ʚʩʪʘʥʦʚʣʝʥʦ 425 

ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʧʦʻʜʥʘʥʴ, ʢʦʞʥʝ ʟ ʷʢʠʭ ʚ ʩʚʦʶ ʯʝʨʛʫ ʷʚʣʷʻʪʴʩʷ ʧʦʭʽʜʥʠʤ ʜʣʷ 

ʙʽʣʴʰ ʩʢʣʘʜʥʠʭ  ʧʦʻʜʥʘʥ.ɹ ɺʫʛʣʝʚʦʜʥʽ, ̫ ʢʽ ʚʭʦʜʷʪʴ ʚ ʩʢʣʘʜ ʥʘʬʪʠ, ʜʽʣʷʪʴʩʷ ʥʘ 

ʪʘʢʽ ʦʩʥʦʚʥʽ ʛʨʫʧʠ: ʧʘʨʘʬʥ̔ʦʚ̔ (ʘʣʢʘʥʠ), ʥʘʬʪʝʥʦʚ ̔(ʮʠʢʣʘʥʠ)  ̔ʘʨʦʤʘʪʠʯʥ ̔

(ʘʨʝʥʠ).  

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. ʉʆʋ 11.1-00147631-069:2004   ʇʦʨʷʜʦʢ ʧʨʦʚʝʜʝʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ. ɺʠʟʥʘʯʝʥʥʷ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʥʘʬʪʠ ʽ ʢʦʥʜʝʥʩʘʪʫ. 

2. ʉʆʋ 11.1-00135390-111:2010 ʊʠʧʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʣʘʩʪʦʚʠʭ ʥʘʬʪ. 

ʆʙʩʷʛ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʬʦʨʤʘ ʧʦʜʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ. 

3. çɯʥʩʪʨʫʢʮʽʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʂʣʘʩʠʬʽʢʘʪʦʨʘ ʟʘʧʘʩʽʚ ʽ ʨʝʩʫʨʩʽʚ 

ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʜʝʨʞʘʚʥʦʛʦ ʬʦʥʜʫ ʥʘʜʨ ʜʦ ʛʝʦʣʦʛʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʚʠʚʯʝʥʥʷ 

ʨʝʩʫʨʩʽʚ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʜʽʣʷʥʦʢ ʪʘ ʟʘʧʘʩʽʚ ʨʦʜʦʚʠʱ ʥʘʬʪʠ ʽ ʛʘʟʫè 

ɿʘʨʝʻʩʪʨʦʚʘʥʦ ʚ ʄʽʥʶʩʪʽ ʋʢʨʘʾʥʠ 24.07.1998 ʨ. ʟʘ ˉ 475/2915. 
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ʋɼʂ 66.047.57 

ʄʆɼɽʈʅɯɿɸʎɯʗ ɹɸʈɸɹɸʅʅʆɰ ʉʋʐɸʈʂʀ ɺ ʉʍɽʄɯ 

ɺʀʈʆɹʅʀʎʊɺɸ ʄɯɼʅʆɻʆ ʂʋʇʆʈʆʉʋ 

ʩʪʫʜʝʥʪ ʊʫʨʢʦ ʉ.ʆ., ʢ.ʪ.ʥ., ʜʦʮ. ʉʪʝʧʘʥʶʢ ɸ.ʈ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

ɺ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʩʪʨʽʤʢʦʛʦ ʨʦʟʚʠʪʢʫ  ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚʩʝ ʙʽʣʴʰ 

ʰʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʙʫʚʘʻ ʤʽʜʥʠʡ ʢʫʧʦʨʦʩ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ 

ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ  ʜʣʷ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʚʽʜ ʨʽʟʥʠʭ ʛʨʠʙʢʦʚʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʜʣʷ ʦʙʨʦʙʢʠ ʜʝʨʝʚʠʥʠ ʟʘʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʛʥʠʪʪʷ, ʫ ʭʘʨʯʦʚʽʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʫ ʷʢʦʩʪʽ ʢʦʥʩʝʨʚʘʥʪʘ ( ɽ519), ʚ ʤʝʜʠʮʠʥʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ, ʷʢ 

ʘʥʪʠʩʝʧʪʠʯʥʠʡ ʟʘʩʽʙ, ʚ ʤʝʪʘʣʫʨʛʽʾ (ʥʽʢʝʣʶʚʘʥʥʷ, ʛʘʣʴʚʘʥʽʢʘ), ʪʦʱʦ [1].  

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ ʚ ʪʝʭʥʦʣʦʛʽʯʥʽʡ ʩʭʝʤʽ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʤʽʜʥʦʛʦ ʢʫʧʦʨʦʩʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʙʘʨʘʙʘʥʥʽ ʩʫʰʘʨʢʠ, ʷʢʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ  

ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʩʫʰʽʥʥʷ ʧʨʠ ʘʪʤʦʩʬʝʨʥʦʤʫ ʪʠʩʢʫ ʢʫʩʢʦʚʠʭ, ʟʝʨʥʠʩʪʠʭ ʽ 

ʩʠʧʫʯʠʭ ʤʘʪʝʨʽʘʣʽʚ [2]. 

ɺʥʘʩʣʽʜʦʢ ʪʦʛʦ, ʱʦ ʚ ʩʝʨʝʜʠʥʽ ʙʘʨʘʙʘʥʥʦʾ ʩʫʰʘʨʢʠ ʨʫʭʘʻʪʴʩʷ ʚʦʣʦʛʠʡ 

ʟʝʨʥʠʩʪʠʡ ʤʘʪʝʨʽʘʣ, ʷʢʠʡ ʟʣʠʧʘʻʪʴʩʷ, ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʟʘʩʪʽʡʥʠʭ 

ʟʦʥ ʚ ʤʽʩʮʷʭ ʨʽʟʢʦʛʦ ʧʦʚʦʨʦʪʫ ʪʝʧʣʦʥʦʩʽʷ ʪʘ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʘ 

ʪʘʢʦʞ ʟʙʽʣʴʰʝʥʥʷ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʦʧʦʨʫ ʚ ʮʽʣʦʤʫ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʟʥʠʞʫʻʪʴʩʷ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʯʠʩʪʢʠ ʩʫʰʘʨʢʠ. 

ɺ ʦʩʥʦʚʫ ʤʦʜʝʨʥʽʟʘʮʽʾ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ  ʫʥʝʤʦʞʣʠʚʠʪʠ ʟʘʣʠʧʘʥʥʷ ʪʘ 

ʫʪʚʦʨʝʥʥʷ ʟʘʩʪʽʡʥʠʭ ʟʦʥ ʚʠʩʫʰʫʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʘ ʪʘʢʦʞ ʟʤʝʥʰʠʪʠ 

ʛʽʜʨʘʚʣʽʯʥʠʡ ʦʧʽʨ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʙʘʨʘʙʘʥʘ ʪʘ ʩʫʰʘʨʢʠ ʚ ʮʽʣʦʤʫ. 

ʇʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʚʠʨʽʰʫʻʪʴʩʷ ʪʠʤ, ʱʦ ʚ ʙʘʨʘʙʘʥʥʽʡ ʩʫʰʘʨʮʽ, ʨʠʩʫʥʦʢ 

1, ʱʦ ʤʽʩʪʠʪʴ ʮʠʣʽʥʜʨʠʯʥʠʡ ʙʘʨʘʙʘʥ 1, ʚʩʪʘʥʦʚʣʝʥʠʡ ʟ ʤʦʞʣʠʚʽʩʪʶ 

ʦʙʝʨʪʘʥʥʷ ʥʘ ʦʧʦʨʘʭ 2 ʽ 3 ʟ ʥʘʭʠʣʦʤ ʫ ʙʽʢ ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʦʾ ʢʘʤʝʨʠ 4, 

ʧʘʪʨʫʙʢʽʚ ʜʣʷ ʧʽʜʚʝʜʝʥʥʷ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 7 ʡ ʚʽʜʚʝʜʝʥʥʷ ʚʠʩʫʰʝʥʦʛʦ 

ʧʨʦʜʫʢʪʫ 8, ʘ ʪʘʢʦʞ ʧʘʪʨʫʙʢʽʚ ʜʣʷ ʧʽʜʚʝʜʝʥʥʷ 5 ʪʘ ʚʽʜʚʝʜʝʥʥʷ 6 ʪʝʧʣʦʥʦʩʽʷ, 

ʧʨʠ ʮʴʦʤʫ ʮʠʣʽʥʜʨʠʯʥʠʡ ʙʘʨʘʙʘʥ 1 ʟ ʙʦʢʫ, ʧʨʦʪʠʣʝʞʥʦʛʦ ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʽʡ 

ʢʘʤʝʨʽ, ʩʧʦʨʷʜʞʝʥʦ ʜʥʠʱʝʤ  9, ʚ ʩʝʨʝʜʠʥʽ ʥʴʦʛʦ ʽʟ ʟʘʟʦʨʦʤ 10 ʟʤʦʥʪʦʚʘʥʦ 
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ʚʽʜʢʨʠʪʠʡ ʟ ʦʙʦʭ ʪʦʨʮʽʚ ʢʦʥʽʯʥʠʡ ʙʘʨʘʙʘʥ 11, ʷʢʠʡ ʨʦʟʤʽʱʝʥʠʡ ʤʝʥʰʦʶ 

ʦʩʥʦʚʦʶ ʚ ʙʽʢ ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʦʾ ʢʘʤʝʨʠ 4, ʦʙʠʜʚʘ ʙʘʨʘʙʘʥʠ ʦʩʥʘʱʝʥʽ 

ʧʽʜʡʦʤʥʦ-ʣʦʧʘʪʝʚʠʤʠ ʥʘʩʘʜʢʘʤʠ 12, ʫʩʽ ʟʘʟʥʘʯʝʥʽ ʧʘʪʨʫʙʢʠ 5-8 ʟʤʦʥʪʦʚʘʥʽ ʥʘ 

ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʽʡ ʢʘʤʝʨʽ 4, ʧʨʠ ʮʴʦʤʫ ʧʘʪʨʫʙʦʢ ʜʣʷ ʧʽʜʚʝʜʝʥʥʷ ʚʠʭʽʜʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʩʧʦʣʫʯʝʥʦ ʟ ʧʦʨʦʞʥʠʥʦʶ ʢʦʥʽʯʥʦʛʦ ʙʘʨʘʙʘʥʘ 11, ʧʦ ʮʝʥʪʨʫ ʜʥʠʱʘ 

9 ʚʝʨʰʠʥʦʶ ʚ ʙʽʢ ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʦʾ ʢʘʤʝʨʠ 4 ʚʩʪʘʥʦʚʣʝʥʦ ʢʦʥʽʯʥʠʡ 

ʦʙʪʽʯʥʠʢ, ʘ ʧʦ ʧʝʨʠʬʝʨʽʾ ʜʥʠʱʘ ï ʢʽʣʴʮʝʚʠʡ ʚʽʜʙʽʡʥʠʢ, ʤʽʞ ʷʢʠʤʠ 

ʫʩʪʘʥʦʚʣʝʥʦ ʝʣʽʧʪʠʯʥʫ ʚʩʪʘʚʢʫ 13. 

 

ʈʠʩʫʥʦʢ 1 -  ʄʦʜʝʨʥʽʟʦʚʘʥʘ ʙʘʨʘʙʘʥʥʘ ʩʫʰʘʨʢʘ 

ʆʪʞʝ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʽʧʪʠʯʥʦʾ ʚʩʪʘʚʢʠ, ʤʠ  ʟʘʧʦʙʽʛʣʠ ʫʪʚʦʨʝʥʥʶ 

ʟʘʩʪʽʡʥʠʭ ʟʦʥ ʪʘ ʟʘʣʠʧʘʥʥʶ ʚʠʩʫʰʫʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʤʽʩʮʽ ʡʦʛʦ ʧʝʨʝʭʦʜʫ ʟ 

ʢʦʥʽʯʥʦʛʦ ʙʘʨʘʙʘʥʘ ʚ ʮʠʣʽʥʜʨʠʯʥʠʡ, ʘ ʪʘʢʦʞ ʟʤʝʥʰʠʣʠ ʛʽʜʨʘʚʣʽʯʥʠʡ ʦʧʽʨ 

ʩʫʰʘʨʢʠ ʚʥʘʩʣʽʜʦʢ ʧʣʘʚʥʦʛʦ ʨʫʭʫ ʪʝʧʣʦʥʦʩʽʷ ʧʦʙʣʠʟʫ ʜʥʠʱʘ ʮʠʣʽʥʜʨʠʯʥʦʛʦ 

ʙʘʨʘʙʘʥʘ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʙʦʪʠ ʙʫʣʘ ʧʦʜʘʥʘ ʟʘʷʚʢʘ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ. 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ. 

1.http://svitohlyad.com.ua/osvita/midnyj-kuporos-vlastyvosti-ta-

zastosuvannya/  ʚʽʜ 07.03.15ʨ. 

2. ɸ.ɻ. ʂʘʩʘʪʢʠʥ. ʆʩʥʦʚʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʘʧʧʘʨʘʪʳ ʭʠʤʠʯʝʩʢʦʡ 

ʪʝʭʥʦʣʦʛʠʠ. ʄ., çʍʠʤʠʷè, 1973. -784 ʩ. 

http://svitohlyad.com.ua/osvita/midnyj-kuporos-vlastyvosti-ta-zastosuvannya/
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ɿʙʽʨʥʠʢ ʪʝʟ ʜʦʧʦʚʽʜʝʡ XVɯ ʚʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʪʫʜʝʥʪʽʚ, 
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ʋɼʂ 66.02 

ʄʆɼɽʈʅɯɿɸʎɯʗ ʂʆɾʋʍʆʊʈʋɹʅʆɻʆ ʊɽʇʃʆʆɹʄɯʅʅʀʂɸ 

 ɺ ʃɯʅɯɰ ɺʀʈʆɹʅʀʎʊɺɸ ɽʊʀʃʆɺʆɻʆ ʉʇʀʈʊʋ 

ʩʪʫʜʝʥʪ ʌʫʨʩ ʆ.ɺ., ʜʦʮ., ʢ.ʪ.ʥ.ʉʪʝʧʘʥʶʢ ɸ.ʈ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

 

ɽʪʘʥʦʣ (ʝʪʠʣʦʚʠʡ ʩʧʠʨʪ) ï ʮʝ ʦʩʥʦʚʥʘ ʩʢʣʘʜʦʚʘ ʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ. 

ʅʘʡʙʽʣʴʰ ʰʠʨʦʢʦʛʦ ʚʞʠʪʢʫ ʥʘʙʫʣʘ ʩʫʤʽʰ 95,6% ʝʪʘʥʦʣʫ ʪʘ 4,4% ʚʦʜʠ, ʪʘʢʠʡ 

ʚʤʽʩʪ ʝʪʠʣʦʚʦʛʦ ʩʧʠʨʪʫ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʠʡ ʟʘ ʟʚʠʯʘʡʥʦʾ ʬʨʘʢʮʽʡʥʦʾ 

ʧʝʨʝʛʦʥʢʠ. 

ʂʨʽʤ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʝʪʠʣʦʚʠʡ ʩʧʠʨʪ ʫ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʧʨʦʤʠʩʣʦʚʠʭ ʧʨʦʮʝʩʩʘʭ. ɼʣʷ ʧʨʦʤʠʩʣʦʚʠʭ ʧʦʪʨʝʙ 

ʝʪʠʣʦʚʠʡ ʩʧʠʨʪ ʯʘʩʪʦ ʚʠʨʦʙʣʷʶʪʴ ʟ ʥʘʬʪʦʚʦʾ ʪʘ ʛʘʟʦʚʦʾ ʩʠʨʦʚʠʥʠ 

ʢʘʪʘʣʽʪʠʯʥʦʶ ʛʽʜʨʘʪʘʮʽʻʶ ʝʪʠʣʝʥʫ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʢʦʞʫʭʦʪʨʫʙʥʠʡ ʪʝʧʣʦʦʙʤʽʥʥʠʢ-ʢʦʥʜʝʥʩʘʪʦʨ. 

ʋ ʧʨʦʤʠʩʣʦʚʠʭ ʤʘʩʰʪʘʙʘʭ ʝʪʠʣʦʚʠʡ ʩʧʠʨʪ ʜʦʙʫʚʘʶʪʴ ʪʨʴʦʤʘ 

ʩʧʦʩʦʙʘʤʠ: ʩʧʠʨʪʦʚʠʤ ʙʨʦʜʽʥʥʷʤ ʮʫʢʨʠʩʪʠʭ ʨʝʯʦʚʠʥ, ʛʽʜʨʦʣʽʟʦʤ ʮʝʣʶʣʦʟʠ ʽ 

ʩʠʥʪʝʪʠʯʥʠʤ ʩʧʦʩʦʙʦʤ. 

 ʆʜʥʠʤ ʟ ʝʪʘʧʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʝʪʠʣʦʚʦʛʦ ʩʧʠʨʪʫ ʻ ʢʦʥʜʝʥʩʘʮʽʷ ʡʦʛʦ 

ʧʘʨʽʚ ʟ ʚʦʜʦ-ʩʧʠʨʪʦʚʦʾ ʩʫʤʽʰʽ. ʅʝʜʦʣʽʢʘʤʠ ʢʣʘʩʠʯʥʦʛʦ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ ʻ 

ʛʣʘʜʢʽ ʪʨʫʙʢʠ, ʯʝʨʝʟ ʱʦ ʚʠʥʠʢʘʻ ʣʘʤʽʥʘʨʥʠʡ ʧʨʠʩʪʽʥʥʠʡ ʰʘʨ. ɼʣʷ ʟʤʝʥʰʝʥʥʷ 

ʚʧʣʠʚʫ ʧʨʠʩʪʽʥʥʦʛʦ ʣʘʤʽʥʘʨʥʦʛʦ ʰʘʨʫ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʨʦʚʝʩʪʠ ʤʦʜʝʨʥʽʟʘʮʽʶ 

ʢʦʞʫʭʦʪʨʫʙʥʦʛʦ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ.   

ɺ ʦʩʥʦʚʫ ʢʦʨʠʩʥʦʾ ʤʦʜʝʣʽ ʧʦʢʣʘʜʝʥʦ ʟʘʜʘʯʫ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʧʣʦʚʽʜʜʘʯʽ ʚ ʘʧʘʨʘʪʽ.  ʇʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ 

ʚʠʨʽʰʫʻʪʴʩʷ ʚʠʢʦʥʘʥʥʷʤ ʩʧʽʨʘʣʴʥʠʭ ʢʘʥʘʚʦʢ ʥʘ ʟʦʚʥʽʰʥʽʡ ʧʦʚʝʨʭʥʽ 

ʪʝʧʣʦʦʙʤʽʥʥʠʭ ʪʨʫʙʦʢ. 

ʉʫʪʴ ʤʦʜʝʨʥʽʟʘʮʽʾ ʧʦʷʩʥʶʻʪʴʩʷ ʢʨʝʩʣʝʥʥʷʤʠ ʱʦ ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩʫʥʢʫ 1.  

ʂʦʞʫʭʦʪʨʫʙʥʠʡ ʪʝʧʣʦʦʙʤʽʥʥʠʢ (ʨʠʩ.1ʘ) ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʢʦʞʫʭʘ 

1, ʢʨʠʰʢʠ  2,  ʜʥʠʱʘ 3, ʤʘʻ ʪʝʧʣʦʦʙʤʽʥʥʽ ʪʨʫʙʢʠ  4, ʷʢʽ ʟʘʢʨʽʧʣʝʥʽ ʚ ʪʨʫʙʥʠʭ 

ʨʝʰʽʪʢʘʭ  5, ʢʨʠʰʢʘ ʪʘ ʜʥʠʱʝ ʨʦʟʜʽʣʝʥʽ ʥʘ ʩʝʢʮʽʾ ʧʝʨʝʛʦʨʦʜʢʘʤʠ 6,  ʚ ʢʦʞʫʩʽ 

ʪʘ ʜʥʠʱʽ ʚʩʪʘʥʦʚʣʝʥʽ ʰʪʫʮʝʨʠ 7-11. 

http://uk.wikipedia.org/wiki/%D0%93%D1%96%D0%B4%D1%80%D0%BE%D0%BB%D1%96%D0%B7
http://uk.wikipedia.org/wiki/%D0%A6%D0%B5%D0%BB%D1%8E%D0%BB%D0%BE%D0%B7%D0%B0


ɿʙʽʨʥʠʢ ʪʝʟ ʜʦʧʦʚʽʜʝʡ XVɯ ʚʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʪʫʜʝʥʪʽʚ, 
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ʘ) 

 

ʙ) 

 

ʘ) ʟʘʛʘʣʴʥʘ ʩʭʝʤʘ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ; ʙ) ʝʣʝʤʝʥʪ ʪʨʫʙʢʠ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ ʟ 

ʢʘʥʘʚʢʦʶ 

ʈʠʩʫʥʦʢ 1ïʉʭʝʤʘ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ  

ʄʦʜʝʨʥʽʟʘʮʽʷ ʢʦʥʩʪʨʫʢʮʽʾ ʢʦʞʫʭʦʪʨʫʙʥʦʛʦ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ ʜʦʟʚʦʣʠʪʴ 

ʧʽʜʚʠʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʟʘ ʨʘʭʫʥʦʢ ʪʫʨʙʫʣʽʟʘʮʽʾ ʧʦʪʦʢʫ ʫ ʧʨʠʩʪʽʥʥʦʤʫ 

ʰʘʨʽ. 

 ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. http://uk.wikipedia.org/wiki /%D0%95%D1%82%D0%B0%D0%BD%D

0%BE%D0%BB ʚʽʜ 20.03.2015 

2.  http://teacode.com/online/udc/66/66.html ʚʽʜ 20.03.2015 



ɿʙʽʨʥʠʢ ʪʝʟ ʜʦʧʦʚʽʜʝʡ XVɯ ʚʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʪʫʜʝʥʪʽʚ, 
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ʋɼʂ 66.021 

ʋɼʆʉʂʆʅɸʃɽʅʅʗ ʂʆʅʉʊʈʋʂʎɯɰ ʂʆɾʋʍʆʊʈʋɹʅʆɻʆ 

ɺʀʇɸʈʅʀʂɸ 

ʢ.ʪ.ʥ., ʜʦʮ. ɯ.ɸ.ɸʥʜʨʝʻʚ, ʜ.ʪ.ʥ., ʧʨʦʬ. ɯ.ʆ.ʄʽʢʫʣʴʦʥʦʢ, ʩʪʫʜʝʥʪ ɺ.ʆ.ʗʱʫʢ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ  

ñʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪò 

 

 ʊʨʘʜʠʮʽʡʥʠʡ ʢʦʞʫʭʦʪʨʫʙʥʠʡ ʚʠʧʘʨʥʠʢ ʤʽʩʪʠʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʢʦʨʧʫʩ 

ʟ ʣʶʢʦʤ ʫ ʜʥʠʱʽ ʜʣʷ ʧʨʠʻʜʥʘʥʥʷ ʥʘʛʨʽʚʘʣʴʥʦʛʦ ʪʨʫʙʥʦʛʦ ʧʫʯʢʘ, ʰʪʫʮʝʨʠ, ʘ 

ʪʘʢʦʞ ʨʦʟʪʘʰʦʚʘʥʫ ʚ ʢʦʨʧʫʩʽ ʚʝʨʪʠʢʘʣʴʥʫ ʧʝʨʝʣʠʚʥʫ ʧʝʨʝʛʦʨʦʜʢʫ. ʊʘʢʠʡ 

ʚʠʧʘʨʥʠʢ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʘʪʥʴʦ ʥʘʜʽʡʥʝ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʨʽʜʠʥʠ, ʱʦ ʤʽʩʪʠʪʴʩʷ 

ʚ ʤʽʞʪʨʫʙʥʦʤʫ ʧʨʦʩʪʦʨʽ, ʧʨʦʪʝ ʚʽʜʩʫʪʥʽʩʪʴ ʩʧʨʷʤʦʚʘʥʦʾ  ʾʾ ʮʠʨʢʫʣʷʮʽʾ ʩʧʨʠʷʻ 

ʚʽʜʢʣʘʜʝʥʥʶ ʟʘʙʨʫʜʥʝʥʴ ʥʘ ʟʦʚʥʽʰʥʽʡ ʧʦʚʝʨʭʥʽ ʪʝʧʣʦʦʙʤʽʥʥʠʭ ʪʨʫʙ, ʘ ʦʪʞʝ 

ʧʦʛʽʨʰʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʧʘʨʦʚʫʚʘʥʥʷ. 

ɸʚʪʦʨʘʤʠ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʞʫʭʦʪʨʫʙʥʦʛʦ 

ʚʠʧʘʨʥʠʢʘ, ʫ ʷʢʦʤʫ ʡʦʛʦ ʥʦʚʝ ʢʦʥʩʪʨʫʢʪʠʚʥʝ ʚʠʢʦʥʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ 

ʩʧʨʷʤʦʚʘʥʠʡ ʨʫʭ ʨʽʜʠʥʠ, ʱʦ ʚʠʧʘʨʦʚʫʻʪʴʩʷ ʚ ʢʦʨʧʫʩʽ. ɼʣʷ ʮʴʦʛʦ ʥʘʜ ʪʨʫʙʥʠʤ 

ʧʫʯʢʦʤ ʨʦʟʪʘʰʦʚʫʶʪʴ ʮʠʨʢʫʣʷʮʽʡʥʫ ʪʨʫʙʫ. ʋ ʥʘʡʧʨʠʡʥʷʪʥʽʰʦʤʫ ʧʨʠʢʣʘʜʽ 

ʚʠʢʦʥʘʥʥʷ ʚʠʧʘʨʥʠʢʘ ʮʠʨʢʫʣʷʮʽʡʥʫ ʪʨʫʙʫ ʚʠʢʦʥʫʶʪʴ ʧʝʨʬʦʨʦʚʘʥʦʶ, ʘ ʥʘʜ 

ʮʠʨʢʫʣʷʮʽʡʥʦʶ ʪʨʫʙʦʶ ʨʦʟʤʽʱʫʶʪʴ ʢʨʘʧʣʝʚʽʜʙʽʡʥʠʢ [1]. 

ʈʦʟʪʘʰʫʚʘʥʥʷ ʥʘʜ ʪʨʫʙʥʠʤ ʧʫʯʢʦʤ ʮʠʨʢʫʣʷʮʽʡʥʦʾ ʪʨʫʙʠ ʟʘʙʝʟʧʝʯʫʻ 

ʫʪʚʦʨʝʥʥʷ ʚʠʩʭʽʜʥʦʛʦ ʧʦʪʦʢʫ ʧʘʨʦʨʽʜʠʥʥʦʾ ʩʫʤʽʰʽ ʥʘʜ ʪʨʫʙʥʠʤ ʧʫʯʢʦʤ ʟ 

ʧʦʜʘʣʴʰʠʤ ʚʽʜʜʽʣʝʥʥʷʤ ʟ ʮʽʻʾ ʩʫʤʽʰʽ ʧʘʨʠ, ʘ ʪʘʢʦʞ ʫʪʚʦʨʝʥʥʷ ʥʠʟʭʽʜʥʦʛʦ 

ʨʫʭʫ ʟʚʽʣʴʥʝʥʦʾ ʚʽʜ ʧʘʨʠ ʨʽʜʠʥʠ ʚʟʜʦʚʞ ʩʪʽʥʢʠ ʢʦʨʧʫʩʘ ʧʽʜ ʪʨʫʙʥʠʡ ʧʫʯʦʢ. 

ʋʪʚʦʨʶʚʘʥʘ ʚ ʢʦʨʧʫʩʽ ʚʠʧʘʨʥʠʢʘ ʮʠʨʢʫʣʷʮʽʷ ʚʠʧʘʨʦʚʫʚʘʥʦʾ ʨʽʜʠʥʠ 

ʫʧʦʚʽʣʴʥʶʻ ʚʽʜʢʣʘʜʝʥʥʷ ʟʘʙʨʫʜʥʝʥʴ ʥʘ ʟʦʚʥʽʰʥʽʡ ʧʦʚʝʨʭʥʽ ʪʝʧʣʦʦʙʤʽʥʥʠʭ 

ʪʨʫʙ, ʱʦ ʧʦʣʽʧʰʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ ʚʠʧʘʨʦʚʫʚʘʥʥʷ. 

ɺʠʢʦʥʘʥʥʷ ʮʠʨʢʫʣʷʮʽʡʥʦʾ ʪʨʫʙʠ ʧʝʨʬʦʨʦʚʘʥʦʶ ʟʘʙʝʟʧʝʯʫʻ ʥʘʜʽʡʥʫ 

ʮʠʨʢʫʣʷʮʽʶ ʨʽʜʠʥʠ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ ʨʽʜʠʥʠ ʚ ʢʦʨʧʫʩʽ (ʚʠʩʦʪʠ 

ʚʝʨʪʠʢʘʣʴʥʦʾ ʧʝʨʝʣʠʚʥʦʾ ʧʝʨʝʛʦʨʦʜʢʠ), ʘ ʨʦʟʤʽʱʝʥʥʷ ʥʘʜ ʮʠʨʢʫʣʷʮʽʡʥʦʶ 



ɿʙʽʨʥʠʢ ʪʝʟ ʜʦʧʦʚʽʜʝʡ XVɯ ʚʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʪʫʜʝʥʪʽʚ, 

ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ òʆʙʣʘʜʥʘʥʥʷ ʭʽʤʽʯʥʠʭ ʚʠʨʦʙʥʠʮʪʚ ʽ ʧʽʜʧʨʠʻʤʩʪʚ 

ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚò 

24 

 

 

ʪʨʫʙʦʶ ʢʨʘʧʣʝʚʽʜʙʽʡʥʠʢʘ ʟʘʙʝʟʧʝʯʫʻ ʚʽʜʚʝʜʝʥʥʷ ʟ ʚʠʧʘʨʥʠʢʘ ʩʫʭʦʾ, ʘ ʥʝ 

ʚʦʣʦʛʦʾ ʧʘʨʠ. 

 

 

 

 1 ï ʢʦʨʧʫʩ; 2 ï ʣʶʢ; 3 ï ʜʥʠʱʝ; 4 ï ʥʘʛʨʽʚʘʣʴʥʠʡ ʪʨʫʙʥʠʡ ʧʫʯʦʢ;  

5-9 ï ʰʪʫʮʝʨʠ; 10 ï ʧʝʨʝʛʦʨʦʜʢʘ; 11 ï ʮʠʨʢʫʣʷʮʽʡʥʘ ʪʨʫʙʘ;  

12 ï ʢʨʘʧʣʝʚʽʜʙʽʡʥʠʢ 

ʈʠʩʫʥʦʢ  ï ʂʦʞʫʭʦʪʨʫʙʥʠʡ ʚʠʧʘʨʥʠʢ 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. ʈʽʰʝʥʥʷ ʚʽʜ 20.01.15 ʧʨʦ ʚʠʜʘʯʫ ʧʘʪʝʥʪʫ ʋʢʨʘʾʥʠ. ʄʇʂ (2014.01) 

B28ʉ5/40. ʂʦʞʫʭʦʪʨʫʙʥʠʡ ʚʠʧʘʨʥʠʢ/ɸʥʜʨʝʻʚ ɯ.ɸ., ʄʽʢʫʣʴʦʥʦʢ ɯ.ʆ., ʗʱʫʢ 

ɺ.ʆ.; ʟʘʷʚʥʠʢ ʽ ʧʘʪʝʥʪʦʚʣʘʩʥʠʢ ʚʦʥʠ ʞʝ. ð  ̄u201410841; ʟʘʷʚʣ. 04.10.14. 



ɿʙʽʨʥʠʢ ʪʝʟ ʜʦʧʦʚʽʜʝʡ XVɯ ʚʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʪʫʜʝʥʪʽʚ, 

ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ òʆʙʣʘʜʥʘʥʥʷ ʭʽʤʽʯʥʠʭ ʚʠʨʦʙʥʠʮʪʚ ʽ ʧʽʜʧʨʠʻʤʩʪʚ 

ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚò 

25 

 

 

ʋɼʂ 66.047.69 

ʄʆɼɽʈʅɯɿɸʎɯʗ ʋʉʊɸʅʆɺʂʀ ʂɸʊɸʃɯʊʀʏʅʆɻʆ ʂʈɽʂɯʅɻʋ  

ʩʪʫʜʝʥʪ ɸʨʜʠʢʦʚʩʴʢʠʡ ʆ.ɺ., ʜʦʮ., ʢ.ʪ.ʥ. ʉʪʝʧʘʥʶʢ ɸ.ʈ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

ʂʘʪʘʣʽʪʠʯʥʠʡ ʢʨʝʢʽʥʛ ï ʦʜʠʥ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʛʣʠʙʦʢʫ ʧʝʨʝʨʦʙʢʫ ʥʘʬʪʠ. ʊʘʢʦʶ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʶ ʧʦʷʩʥʶʻʪʴʩʷ 

ʜʦʩʠʪʴ ʟʥʘʯʥʘ ʯʘʩʪʢʘ ʢʘʪʘʣʽʪʠʯʥʦʛʦ ʢʨʝʢʽʥʛʫ ʚ ʟʘʛʘʣʴʥʦʤʫ ʦʙʩʷʟʽ ʧʝʨʝʨʦʙʢʠ 

ʥʘʬʪʠ [1]. 

ʂʘʪʘʣʽʪʠʯʥʠʡ ʢʨʝʢʽʥʛ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʭ ʧʨʦʮʝʩʽʚ ʚ 

ʥʘʬʪʦʧʝʨʝʨʦʙʮʽ ʽ ʩʧʨʠʷʻ ʟʥʘʯʥʦʤʫ ʧʦʛʣʠʙʣʝʥʥʶ ʧʝʨʝʨʦʙʢʠ ʥʘʬʪʠ, ʪʦʤʫ 

ʤʦʜʝʨʥʽʟʘʮʽʷ ʫʩʪʘʥʦʚʢʠ ʢʘʪʘʣʽʪʠʯʥʦʛʦ ʢʨʝʢʽʥʛʫ ʻ ʘʢʪʫʘʣʴʥʦʶ. 

ɺ ʦʩʥʦʚʫ ʤʦʜʝʨʥʽʟʘʮʽʾ ʧʦʢʣʘʜʝʥʦ ʟʘʜʘʯʫ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʣʦʚʣʶʚʘʥʥʷ ʧʠʣʫ ʟʘ ʨʘʭʫʥʦʢ ʜʦʜʘʪʢʦʚʦʛʦ ʦʯʠʱʝʥʥʷ ʧʦʪʦʢʫ ʧʨʠ 

ʧʨʦʭʦʜʞʝʥʥʽ ʡʦʛʦ ʢʨʽʟʴ ʝʣʝʤʝʥʪʠ ʞʘʣʶʟʽʡʥʦʛʦ ʚʽʜʜʽʣʴʥʠʢʘ. 

ʇʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʜʦʩʷʛʘʻʪʴʩʷ ʰʣʷʭʦʤ ʤʦʜʝʨʥʽʟʘʮʽʾ ʮʠʢʣʦʥʫ, ʱʦ 

ʤʽʩʪʠʪʴ ʮʠʣʽʥʜʨʠʯʥʠʡ ʢʦʨʧʫʩ ʟ ʪʘʥʛʝʥʮʽʡʥʠʤ ʚʭʽʜʥʠʤ ʧʘʪʨʫʙʢʦʤ, ʢʦʥʽʯʥʠʤ 

ʧʠʣʝʟʙʽʨʥʠʤ ʙʫʥʢʝʨʦʤ, ʦʩʴʦʚʠʤ ʚʠʭʽʜʥʠʤ ʧʘʪʨʫʙʢʦʤ, ʥʘ ʷʢʦʤʫ ʨʦʟʪʘʰʦʚʘʥʘ 

ʧʣʦʩʢʘ ʜʽʘʬʨʘʛʤʘ, ʱʦ ʫʪʚʦʨʶʻ ʟʽ ʩʪʽʥʢʦʶ ʢʦʨʧʫʩʘ ʢʽʣʴʮʝʚʠʡ ʧʨʦʭʽʜʥʠʡ ʢʘʥʘʣ, 

ʪʘ ʣʽʡʢʦʧʦʜʽʙʥʫ ʚʩʪʘʚʢʫ ʫ ʚʠʛʣʷʜʽ ʟʨʽʟʘʥʦʛʦ ʢʦʥʫʩʘ. ʇʨʠ ʯʦʤʫ ʟʛʽʜʥʦ ʟ 

ʧʨʦʧʦʥʦʚʘʥʦʶ ʢʦʨʠʩʥʦʶ ʤʦʜʝʣʣʶ ʥʠʞʥʶ ʯʘʩʪʠʥʫ ʦʩʴʦʚʦʛʦ ʚʠʭʽʜʥʦʛʦ 

ʧʘʪʨʫʙʢʘ ʚʠʢʦʥʘʥʦ ʫ ʚʠʛʣʷʜʽ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʽʥʝʨʮʽʡʥʦʛʦ ʞʘʣʶʟʽʡʥʦʛʦ 

ʚʽʜʜʽʣʴʥʠʢʘ. 

ʎʠʢʣʦʥ ʧʨʘʮʶʻ ʚ ʪʘʢʠʡ ʩʧʦʩʽʙ. 

ʇʨʠ ʨʦʙʦʪʽ ʮʠʢʣʦʥʘ ʟʘʧʠʣʝʥʠʡ ʛʘʟ ʧʦʜʘʻʪʴʩʷ ʯʝʨʝʟ ʚʭʽʜʥʠʡ ʧʘʪʨʫʙʦʢ 2 ʽ 

ʟʘʢʨʫʯʫʻʪʴʩʷ. ɿʘʢʨʫʯʝʥʠʡ ʧʦʪʽʢ ʢʨʽʟʴ ʢʽʣʴʮʝʚʠʡ ʢʘʥʘʣ 6 ʥʘʜʭʦʜʠʪʴ ʫ ʟʦʥʫ 

ʩʝʧʘʨʘʮʽʾ ʽ ʚʩʪʘʚʢʦʶ 7 ʬʦʨʤʫʻʪʴʩʷ ʚ ʪʦʥʢʦʩʪʽʥʥʫ ʢʦʥʽʯʥʫ ʣʽʡʢʫ ʟ ʚʝʨʰʠʥʦʶ 

ʨʦʟʪʘʰʦʚʘʥʦʶ ʥʘ ʨʽʚʥʽ ʚʝʨʭʥʴʦʛʦ ʢʨʘʶ ʙʫʥʢʝʨʘ 3. ɿʘʢʨʫʯʝʥʠʡ ʧʦʪʽʢ 

ʨʫʭʘʻʪʴʩʷ ʚʥʠʟ, ʧʨʠ ʮʴʦʤʫ ʥʘ ʯʘʩʪʠʥʢʠ ʧʠʣʫ ʚʧʣʠʚʘʻ ʚʽʜʮʝʥʪʨʦʚʘ ʩʠʣʘ 

ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʰʣʷʭʫ ʨʫʭʫ ʯʘʩʪʠʥʦʢ ʟʚʝʨʭʫ ʚʥʠʟ, ʪʦʤʫ ʱʦ ʨʘʜʽʫʩ ʦʙʝʨʪʘʥʥʷ 



ɿʙʽʨʥʠʢ ʪʝʟ ʜʦʧʦʚʽʜʝʡ XVɯ ʚʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʪʫʜʝʥʪʽʚ, 

ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ òʆʙʣʘʜʥʘʥʥʷ ʭʽʤʽʯʥʠʭ ʚʠʨʦʙʥʠʮʪʚ ʽ ʧʽʜʧʨʠʻʤʩʪʚ 

ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚò 

26 

 

 

ʧʦʪʦʢʫ ʟʤʝʥʰʫʻʪʴʩʷ. ʆʩʢʽʣʴʢʠ ʚʝʨʰʠʥʘ ʣʽʡʢʠ ʨʦʟʪʘʰʦʚʘʥʘ ʥʘ ʨʽʚʥʽ 

ʚʝʨʭʥʴʦʛʦ ʢʨʘʶ ʙʫʥʢʝʨʘ, ʪʦ ʟʘʢʨʫʯʝʥʠʡ ʧʦʪʽʢ ʥʝ ʧʝʨʝʰʢʦʜʞʘʻ ʦʩʘʜʞʝʥʥʶ 

ʧʠʣʫ ʚ ʙʫʥʢʝʨʽ 3. ʆʯʠʱʝʥʠʡ ʧʦʪʽʢ ʧʦʪʨʘʧʣʷʻ ʜʦ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʽʥʝʨʮʽʡʥʦʛʦ 

ʞʘʣʶʟʽʡʥʦʛʦ ʚʽʜʜʽʣʴʥʠʢʘ 9, ʜʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʪʦʨʠʥʥʝ ʜʦʦʯʠʱʝʥʥʷ ʧʦʪʦʢʫ 

ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʡʦʛʦ ʢʨʽʟʴ ʱʽʣʠʥʠ ʚʽʜʜʽʣʴʥʠʢʘ. ʋ ʚʽʜʜʽʣʴʥʠʢʫ 9, ʧʦʪʽʢ 

ʨʦʙʠʪʴ ʨʽʟʢʠʡ ʧʦʚʦʨʦʪ ʥʘ ʢʫʪ ʙʽʣʴʰʠʡ 90 Á, ʘʣʝ ʤʝʥʰʠʡ 180Á, ʯʘʩʪʠʥʫ ʧʠʣʫ, 

ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʧʦʪʦʮʽ, ʟʘ ʨʘʭʫʥʦʢ ʩʠʣ ʽʥʝʨʮʽʾ ʧʦʚʝʨʪʘʶʪʴʩʷ ʥʘ ʱʝ ʤʝʥʰʠʡ 

ʢʫʪ, ʫʜʘʨʷʶʯʠʩʴ ʧʨʠ ʮʴʦʤʫ ʦʙ ʞʘʣʶʟʽ ʽʥʝʨʮʽʡʥʦʛʦ ʚʽʜʜʽʣʴʥʠʢʘ ʽ ʘʙʦ 

ʚʽʜʩʢʘʢʫʶʪʴ ʚʽʜ ʥʠʭ ʜʦ ʟʦʚʥʽʰʥʴʦʾ ʩʪʽʥʢʠ ʚʩʪʘʚʢʠ 7, ʘʙʦ ʨʫʭʘʶʪʴʩʷ ʜʦ ʥʠʟʫ 

ʚʟʜʦʚʞ ʞʘʣʶʟʝʡ ʫ ʥʘʧʨʷʤʢʫ ʙʫʥʢʝʨʘ 3. 

 

ʈʠʩ. 1- ʉʭʝʤʘ ʮʠʢʣʦʥʫ 

1 ï ʢʦʨʧʫʩ; 2 ï ʚʭʽʜʥʠʡ ʧʘʪʨʫʙʦʢ; 3 ï ʧʠʣʦʟʙʽʨʥʠʡ ʙʫʥʢʝʨ; 4 ï ʚʠʭʽʜʥʠʡ 

ʧʘʪʨʫʙʦʢ; 5- ʜʽʘʬʨʘʛʤʘ; 6- ʧʨʦʭʽʜʥʠʡ ʢʘʥʘʣ; 7- ʚʩʪʘʚʢʘ; 8 ï ʚʝʨʰʠʥʘ ʧʦʚʝʨʭʥʽ;   

9 ï ʽʥʝʨʮʽʡʥʠʡ ʞʘʣʶʟʽʡʥʠʡ ʚʽʜʜʽʣʴʥʠʢ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʮʠʢʣʦʥ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʧʠʣʦʚʣʦʚʣʶʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʤʘʻ ʥʝʩʢʣʘʜʥʫ ʢʦʥʩʪʨʫʢʮʽʶ, ʱʦ ʟʫʤʦʚʣʶʻ 

ʣʝʛʢʽʩʪʴ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʨʝʤʦʥʪʫ. 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1.ʉʧʨʘʚʦʯʥʠʢ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʯʠʢʘ: ʉʧʨʘʚʦʯʥʠʢ/ʇʦʜ ʨʝʜ. ɻ.ɸ. 

ʃʘʩʪʦʚʢʠʥʘ, ɽ.ɼ. ʈʘʜʯʝʥʢʦ ʠ ʄ.ɻ. ʈʫʜʠʥʘ, - ʃ.: ʍʠʤʠʷ, 1986,-648 ʩ., ʠʣ. 



ɿʙʽʨʥʠʢ ʪʝʟ ʜʦʧʦʚʽʜʝʡ XVɯ ʚʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʪʫʜʝʥʪʽʚ, 

ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ òʆʙʣʘʜʥʘʥʥʷ ʭʽʤʽʯʥʠʭ ʚʠʨʦʙʥʠʮʪʚ ʽ ʧʽʜʧʨʠʻʤʩʪʚ 

ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚò 

27 

 

 

ʋɼʂ 66.045 

ʄʆɼɽʈʅɯɿɸʎɯʗ ʃɯʅɯɰ ɺʀʈʆɹʅʀʎʊɺɸ ʃʀʄʆʅʅʆɰ ʂʀʉʃʆʊʀ 

ʩʪʫʜʝʥʪ ɹʝʮʘ ɸ.ʄ., ʢ.ʥ.ʪ., ʜʦʮ.ɯ.ɸ.ɸʥʜʨʝʻʚ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ  

ñʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪò 

 

ʇʽʜʛʦʪʦʚʢʘ ʞʠʚʠʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘ 

ï ʧʨʦʜʫʮʝʥʪʘ ʣʠʤʦʥʥʦʾ ʢʠʩʣʦʪʠ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʨʠʛʦʪʫʚʘʥʥʷ ʨʦʟʯʠʥʫ 

ʩʠʨʦʚʠʥʠ ʧʝʚʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʽ ʜʦʜʘʚʘʥʥʽ ʜʦ ʥʴʦʛʦ ʘʟʦʪʫ, ʬʦʩʬʦʨʫ ʽ ʽʥʰʠʭ 

ʝʣʝʤʝʥʪʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ɿ ʤʝʪʦʶ 

ʦʧʪʠʤʽʟʘʮʽʾ ʩʢʣʘʜʫ ʞʠʚʠʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʤʝʣʷʩʥʠʭ ʨʦʟʯʠʥʘʭ ʧʦʧʝʨʝʜʥʴʦ 

ʦʩʘʜʞʫʶʪʴ ʩʦʣʽ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ (ʟʘʣʽʟʘ, ʤʘʛʥʽʶ ʪʘ ʽʥʰʠʭ). ʇʦʯʘʪʢʦʚʘ 

ʚʝʣʠʯʠʥʘ ʨʅ ʛʦʪʦʚʦʛʦ ʞʠʚʠʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʜʦʜʘʚʘʥʥʷʤ 

ʢʠʩʣʦʪʠ ʘʙʦ ʣʫʛʫ. 

ʈʝʘʢʮʽʡʥʫ ʤʘʩʫ ʧʽʩʣʷ ʨʦʟʢʣʘʜʝʥʥʷ ʮʠʪʨʘʪʫ ʢʘʣʴʮʽʶ ʙʝʟ ʦʩʘʜʞʝʥʥʷ ʽʦʥʽʚ 

ʟʘʣʽʟʘ ʪʘ ʤʠʰôʷʢʫ ʬʽʣʴʪʨʫʶʪʴ, ʨʦʟʯʠʥ ʣʠʤʦʥʥʦʾ ʢʠʩʣʦʪʠ ʦʩʚʽʪʣʶʶʪʴ 

ʘʢʪʠʚʦʚʘʥʠʤ ʚʫʛʽʣʣʷʤ, ʟʥʦʚʫ ʬʽʣʴʪʨʫʶʪʴ ʥʘ ʬʽʣʴʪʨʧʨʝʩʘʭ ʽ ʦʭʦʣʦʜʞʫʶʪʴ 

ʚʦʜʦʶ ʚ ʪʝʧʣʦʦʙʤʽʥʥʠʢʫ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ 40-45 ʉ. 

ʆʯʠʱʝʥʠʡ ʨʦʟʯʠʥ ʣʠʤʦʥʥʦʾ ʢʠʩʣʦʪʠ ʫʧʘʨʶʻʪʴʩʷ ʧʽʜ ʚʘʢʫʫʤʦʤ ʚ ʪʨʠ 

ʝʪʘʧʠ ʜʦ ʜʦʩʷʛʥʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ (ʙʣʠʟʴʢʦʾ ʜʦ ʥʘʩʠʯʝʥʦʾ) ʽ 

ʟʣʠʚʘʶʪʴ ʜʦ ʢʨʠʩʪʘʣʽʟʘʪʦʨʽʚ, ʚ ʷʢʠʭ ʧʦʩʪʫʧʦʚʦ ʟʥʠʞʫʶʪʴ ʪʝʤʧʝʨʘʪʫʨʫ. 

ʆʩʚʽʪʣʝʥʽ ʢʨʠʩʪʘʣʠ ʣʠʤʦʥʥʦʾ ʢʠʩʣʦʪʠ, ʱʦ ʫʪʚʦʨʠʣʠʩʷ, ʚʽʜʜʽʣʷʶʪʴ ʚʽʜ 

ʤʘʪʦʯʥʦʛʦ ʨʦʟʯʠʥʫ ʥʘ ʮʝʥʪʨʠʬʫʛʘʭ, ʧʨʦʤʠʚʘʶʪʴ ʭʦʣʦʜʥʦʶ ʚʦʜʦʶ, ʩʫʰʘʪʴ ʽ 

ʧʘʢʫʶʪʴ.   

ʄʦʜʝʨʥʽʟʘʮʽʷ ʣʽʥʽʾ ʧʦʣʷʛʘʻ ʚ ʨʦʟʰʠʨʝʥʥʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ 

ʢʦʞʫʭʦʪʨʫʙʥʦʛʦ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ ʟʘ ʨʘʭʫʥʦʢ ʦʜʥʦʯʘʩʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ 

ʜʝʢʽʣʴʢʦʭ ʧʦʪʦʢʽʚ ʪʝʧʣʦʥʦʩʽʾʚ ʤʽʞʪʨʫʙʥʦʛʦ ʧʨʦʩʪʦʨʫ. ɼʣʷ ʮʴʦʛʦ 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʢʦʞʥʫ ʧʦʧʝʨʝʯʥʫ ʧʝʨʝʛʦʨʦʜʢʫ ʚʠʢʦʥʘʪʠ ʫ ʚʠʛʣʷʜʽ ʢʨʫʛʣʦʛʦ 

ʜʠʩʢʘ ʜʣʷ ʧʦʚʥʦʛʦ ʧʝʨʝʢʨʠʪʪʷ ʧʦʨʦʞʥʠʥʠ ʢʦʨʧʫʩʘ, ʘ ʰʪʫʮʝʨʠ ʜʣʷ ʧʽʜʚʝʜʝʥʥʷ 

ʡ ʚʽʜʚʝʜʝʥʥʷ ʪʝʧʣʦʥʦʩʽʷ ʤʽʞʪʨʫʙʥʦʛʦ ʧʨʦʩʪʦʨʫ ʚʩʪʘʥʦʚʠʪʠ ʥʘ ʢʦʨʧʫʩʽ ʚ ʤʽʩʮʽ 

ʢʦʞʥʦʛʦ ʭʦʜʫ ʤʽʞʪʨʫʙʥʦʛʦ ʧʨʦʩʪʦʨʫ [1]. 
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1 ï ʪʝʧʣʦʦʙʤʽʥʥʠʢ, 2 ï ʟʙʽʨʥʠʢ ʨʦʟʯʠʥʫ, 3 ï ʚʘʢʫʫʤ-ʘʧʘʨʘʪ ʜʨʫʛʦʛʦ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ, 4 ï ʙʘʨʦʤʝʪʨʠʯʥʠʡ ʢʦʥʜʝʥʩʘʪʦʨ ʟ ʚʽʜʦʢʨʝʤʣʝʥʥʷʤ ʢʨʘʧʝʣʴ 

ʚʦʜʠ, 5 ï ʙʘʨʦʤʝʪʨʠʯʥʠʡ ʷʱʠʢ, 6 ï ʥʘʩʦʩ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʙʘʨʦʤʝʪʨʠʯʥʦʾ ʚʦʜʠ, 

7 ï ʟʙʽʨʥʠʢ ʨʦʟʯʠʥʫ ʣʠʤʦʥʥʦʾ ʢʠʩʣʦʪʠ ʧʽʩʣʷ ʜʨʫʛʦʛʦ ʚʠʧʘʨʦʚʫʚʘʥʥʷ, 8 ï 

ʥʘʩʦʩ, 9 ï ʢʨʠʩʪʘʣʽʟʘʪʦʨ, 10 ï ʨʦʟʧʦʜʽʣʴʥʠʢ, 11 ï ʮʝʥʪʨʠʬʫʛʘ, 12 ï ʟʙʽʨʥʠʢ 

ʧʝʨʰʦʛʦ ʤʘʪʦʯʥʦʛʦ ʨʦʟʯʠʥʫ, 13 ï ʥʘʩʦʩ ʜʣʷ ʧʦʜʘʯʽ ʤʘʪʦʯʥʦʛʦ ʨʦʟʯʠʥʫ ʥʘ 

ʧʝʨʝʨʦʙʢʫ, 14 ï ʞʠʚʠʣʴʥʠʢ, 15 ï ʩʫʰʘʨʢʘ, 16 ï ʝʣʝʚʘʪʦʨ, 17 ï ʩʠʪʦ-ʪʨʷʩʫʯʢʘ ʟ 

ʧʦʚʽʪʨʷʥʠʤ ʦʭʦʣʦʜʞʝʥʥʷʤ ʢʨʠʩʪʘʣʽʚ ʣʠʤʦʥʥʦʾ ʢʠʩʣʦʪʠ, 18 ï ʙʫʥʢʝʨ 

ʣʠʤʦʥʥʦʾ ʢʠʩʣʦʪʠ, 19 ï ʪʝʨʝʟʠ. 

ʈʠʩʫʥʦʢ ï ʉʭʝʤʘ ʚʠʨʦʙʥʠʮʪʚʘ ʣʠʤʦʥʥʦʾ ʢʠʩʣʦʪʠ 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. ʇʘʪ. 97367 ʋʢʨʘʾʥʘ, ʄʇʂ (2015.01) F28D 7/00, F28 F 1/00. 

ʂʦʞʫʭʦʪʨʫʙʥʠʡ ʪʝʧʣʦʦʙʤʽʥʥʠʢ / ɸʥʜʨʝʻʚ ɯ.ɸ., ɹʝʮʘ ɸ.ʄ., ʄʽʢʫʣʴʦʥʦʢ ɯ.ʆ.; 

ʟʘʷʚʥʠʢ ʽ ʧʘʪʝʥʪʦʚʣʘʩʥʠʢ ʚʦʥʠ ʞ. ï ˉ u 201410815; ʟʘʷʚʣ. 03.10.2014; ʦʧʫʙʣ. 

10.03.2015, ʙʶʣ. ˉ 5. 
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ʋɼʂ 678.027.3 

ʇɯɼɺʀʑɽʅʅʗ ʗʂʆʉʊɯ ʇʆʃɯʄɽʈʅʆɰ ʈʋʂɸɺʅʆɰ ʇʃɯɺʂʀ 

ʉʪʫʜʝʥʪ ɹʦʥʢʘʣʦ ʈ.ʂ., ʜʦʮ., ʢ.ʪ.ʥ. ʐʚʝʜ ʄ.ʇ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

ɺʠʨʦʙʥʠʮʪʚʦ ʧʣʘʩʪʠʯʥʠʭ ʤʘʩ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʟʨʦʩʪʘʻ ʥʘ 5-

6% ʱʦʨʽʯʥʦ, ʽ ʜʦ 2011 ʨʦʢʫ ʚʞʝ ʜʦʩʷʛʣʦ ʧʦʟʥʘʯʢʠ 250 ʤʣʥ. ʪ. ɰʭ ʧʠʪʦʤʝ 

ʩʧʦʞʠʚʘʥʥʷ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʥʷ ʚ ʽʥʜʫʩʪʨʽʘʣʴʥʦ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ ʟʘ 

ʦʩʪʘʥʥʽ 20 ʨʦʢʽʚ ʧʦʜʚʦʾʣʦʩʷ ʽ ʩʪʘʥʦʚʠʪʴ 85-95 ʢʛ [1]. 

ɹʽʣʴʰʝ 30%  ʪʝʨʤʦʧʣʘʩʪʠʯʥʠʭ ʧʦʣʽʤʝʨʽʚ ʧʝʨʝʨʦʙʣʷʶʪʴ ʤʝʪʦʜʦʤ 

ʝʢʩʪʨʫʟʽʾ ʫ ʨʽʟʥʦʤʘʥʽʪʥʽ ʚʠʨʦʙʠ: ʪʨʫʙʠ, ʧʣʽʚʢʠ, ʣʠʩʪʠ, ʧʦʛʦʥʥʽ ʚʠʨʦʙʠ, 

ʦʙʦʣʦʥʢʠ ʢʘʙʝʣʽʚ ʪʦʱʦ. ʇʦ ʦʙʩʷʛʫ ʚʠʨʦʙʥʠʮʪʚʘ ʧʦʣʽʤʝʨʥʘ ʧʣʽʚʢʘ ʟʘʡʤʘʻ ʦʜʥʝ 

ʟ ʧʨʦʚʽʜʥʠʭ ʤʽʩʮʴ ʫ ʩʚʽʪʽ, ʱʦ ʟʫʤʦʚʣʝʥʦ ʚʠʩʦʢʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʾʾ 

ʟʘʩʪʦʩʫʚʘʥʥʷ, ʚʠʛʽʜʥʠʤ ʩʧʦʣʫʯʝʥʥʷʤ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʽ ʨʦʙʦʯʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʶ ʥʘʜʽʡʥʽʩʪʶ. ʅʘʡʧʦʰʠʨʝʥʽʰʠʡ ʤʝʪʦʜ ʾʾ ʚʠʨʦʙʥʠʮʪʚʘ ʻ ʪʘʢ 

ʟʚʘʥʠʡ ʨʫʢʘʚʥʠʡ ʤʝʪʦʜ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʧʣʽʚʢʘ 

ʪʦʚʱʠʥʦʶ ʚʽʜ 5 ʜʦ 200 ʤʢʤ [2]. 

ʉʭʝʤʫ ʘʧʘʨʘʪʫ, ʚ ʷʢʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʮʝʩ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 1. 

 

1 ï ʨʝʜʫʢʪʦʨ; 2 ï ʤʫʬʪʘ; 3 ï ʧʽʜʰʠʧʥʠʢʠ; 4 ï ʙʫʥʢʝʨ; 5 ïʚʦʨʦʥʢʘ; 6 ï 

ʪʝʨʤʦʧʘʨʠ; 7 ï ʰʥʝʢ; 8 ï ʮʠʣʽʥʜʨ; 9 ï ʟʥʦʩʦʩʪʽʡʢʘ ʛʽʣʴʟʘ; 10 ï ʟʦʚʥʽʰʥʽ 

ʥʘʛʨʽʚʘʯʽ; 11 ï ʬʦʨʤʫʶʯʠʡ ʽʥʩʪʨʫʤʝʥʪ; 12 ï ʩʪʘʥʠʥʘ;  13 ï ʨʫʙʘʰʢʘ; 14 ï 

ʝʣʝʢʪʨʦʜʚʠʛʫʥ. 

ʈʠʩʫʥʦʢ 1 ï ʆʜʥʦʰʥʝʢʦʚʠʡ ʝʢʩʪʨʫʜʝʨ 
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ɽʢʩʪʨʫʜʝʨ ʧʨʘʮʶʻ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. ʄʘʪʝʨʽʘʣ ʜʣʷ ʧʝʨʝʨʦʙʢʠ 

ʥʘʜʭʦʜʠʪʴ ʽʟ ʙʫʥʢʝʨʘ 4 ʯʝʨʝʟ ʟʘʛʨʫʟʦʯʥʫ ʚʦʨʦʥʢʫ 5 ʚ ʢʘʥʘʣ ʰʥʝʢʘ. ʐʥʝʢ 

ʦʙʝʨʪʘʻʪʴʩʷ ʚʩʝʨʝʜʠʥʽ ʢʦʨʧʫʩʫ 8, ʱʦ ʤʽʩʪʠʪʴ ʟʥʦʩʦʩʪʽʡʢʫ ʛʽʣʴʟʫ 9. ʇʨʠʚʦʜ 

ʰʥʝʢʘ ʧʨʘʮʶʻ ʚʽʜ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ 14 ʯʝʨʝʟ ʨʝʜʫʢʪʦʨ 1. ʆʩʴʦʚʝ ʟʫʩʠʣʣʷ, ʱʦ 

ʚʠʥʠʢʘʻ ʚ ʧʨʦʮʝʩʽ ʧʝʨʝʨʦʙʢʠ ʩʧʨʠʡʤʘʻʪʴʩʷ ʫʧʦʨʥʠʤ ʧʽʜʰʠʧʥʠʢʦʤ 3. 

ʅʘʛʨʽʚʘʥʥʷ ʮʠʣʽʥʜʨʘ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʧʝʨʝʨʦʙʢʠ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʦʚʥʽʰʥʽʤʠ 

ʥʘʛʨʽʚʥʠʢʘʤʠ 10. ʊʝʤʧʝʨʘʪʫʨʘ ʢʦʨʧʫʩʫ ʚʠʤʽʨʶʻʪʴʩʷ ʽ ʢʦʥʪʨʦʣʶʻʪʴʩʷ 

ʪʝʨʤʦʧʘʨʘʤʠ 6, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʢʦʞʥʽʡ ʟʦʥʽ. ʄʘʪʝʨʽʘʣ, ʱʦ ʧʝʨʝʨʦʙʣʶʻʪʴʩʷ 

ʧʨʠ ʨʫʩʽ ʧʦ ʛʚʠʥʪʦʚʦʤʫ ʢʘʥʘʣʫ ʰʥʝʢʘ ʥʘʛʨʽʚʘʻʪʴʩʷ, ʧʣʘʩʪʠʬʽʢʫʻʪʴʩʷ ʽ ʫ 

ʚʠʛʣʷʜʽ ʨʦʟʧʣʘʚʫ ʧʨʦʜʘʚʣʶʻʪʴʩʷ ʯʝʨʝʟ ʛʦʣʦʚʢʫ 11. ʑʦʙ ʫʥʠʢʥʫʪʠ 

ʧʨʠʣʠʧʘʥʥʷ ʧʦʣʽʤʝʨʫ ʜʦ ʰʥʝʢʫ, ʤʘʪʝʨʽʘʣʴʥʠʡ ʮʠʣʽʥʜʨ 8 ʦʭʦʣʦʜʞʫʻʪʴʩʷ 

ʭʦʣʦʜʥʦʶ ʚʦʜʦʶ, ʱʦ ʧʦʜʘʻʪʴʩʷ ʚ ʨʫʙʘʰʢʫ 13 [3]. 

ʆʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʥʝʜʦʣʽʢʽʚ ʝʢʩʪʨʫʜʝʨʽʚ ʜʘʥʦʛʦ ʪʠʧʫ ʻ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ 

ʪʦʚʱʠʥʠ ʧʣʽʚʢʠ ʧʦ ʜʦʚʞʠʥʽ, ʷʢʘ ʟʫʤʦʚʣʝʥʘ ʥʝʩʪʘʙʽʣʴʥʽʩʪʶ ʧʨʦʮʝʩʽʚ, ʱʦ 

ʧʨʦʪʽʢʘʶʪʴ ʚ ʨʽʟʥʠʭ ʟʦʥʘʭ ʝʢʩʪʨʫʜʝʨʘ.  

ɿ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʧʦʣʽʤʝʨʥʦʾ ʧʣʽʚʢʠ ʧʨʦʧʦʥʫʻʪʴʩʷ ʨʦʟʨʦʙʠʪʠ 

ʪʘʢʫ ʢʦʥʩʪʨʫʢʮʽʶ ʝʢʩʪʨʫʜʝʨʘ, ʷʢʘ ʜʦʟʚʦʣʠʣʘ ʙ ʩʪʘʙʽʣʽʟʫʚʘʪʠ ʫʩʽ ʧʨʦʪʽʢʘʶʯʠ 

ʧʨʦʮʝʩʠ. 
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ʋɼʂ 66.067.34 

 

ʄʆɼɽʈʅɯɿɸʎɯʗ ɹʃʆʂʋ ʆʏʀʉʊʂʀ ɻɸɿʆɺʀʍ ɺʀʂʀɼɯɺ 

ʩʪʫʜʝʥʪ ɺʘʩʠʣʴʢʦ ʆ.ʉ., ʢ.ʪ.ʥ., ʜʦʮ. ɯ.ɸ.ɸʥʜʨʝʻʚ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

ñʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪò 

 

ʆʯʠʩʪʢʘ ʛʽʜʨʦʛʝʥʘ ʚʽʜ ʜʚʦʦʢʠʩʫ ʚʫʛʣʝʮʶ  ʧʨʦʚʦʜʠʪʴʩʷ 15% ʨʦʟʯʠʥʦʤ 

ʤʦʥʦʝʪʘʥʦʣʘʤʽʥʫ ʚ ʘʙʩʦʨʙʝʨʽ (ʜʠʚ. ʨʠʩʫʥʦʢ)  

 

1 ï ʘʙʩʦʙʝʨ; 2 ï ʟʙʠʨʘʯ ʄɽɸ; 3 ï ʭʦʣʦʜʠʣʴʥʠʢ; 4 ï ʪʝʧʣʦʦʙʤʽʥʥʠʢ; 5 ï 

ʨʝʛʝʥʝʨʘʪʦʨ; 6 ï ʢʠʧôʷʪʠʣʴʥʠʢ; 7 ï ʩʤʦʣʦʚʽʜʦʢʨʝʤʣʶʚʘʯ; 8 ï ʭʦʣʦʜʠʣʴʥʠʢ 

ʬʣʝʛʤʠ; 9 ï ʙʘʨʘʙʘʥʥʠʡ ʚʘʢʫʫʤ-ʬʽʣʴʪʨ 

ʈʠʩʫʥʦʢ  ï ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʙʣʦʢʫ ʦʯʠʩʪʢʠ ʛʘʟʦʚʠʭ ʚʠʢʠʜʽʚ 

ɻʽʜʨʦʛʝʥ ʧʽʜ ʪʠʩʢʦʤ 0,4-0,7 ʄʇʘ ʪʘ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ ~ 40хʉ ʧʦʜʘʻʪʴʩʷ ʚ 

ʘʙʩʦʨʙʝʨ 1 ʟʥʠʟʫ. ɿʚʝʨʭʫ ʧʦʜʘʻʪʴʩʷ 15% ʨʦʟʯʠʥ ʤʦʥʦʝʪʘʥʦʣʘʤʽʥʫ (ʄɽɸ).  

ʅʘʩʠʯʝʥʠʡ ʨʦʟʯʠʥ ʄɽɸ ʚʠʭʦʜʠʪʴ ʽʟ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ʘʙʩʦʨʙʝʨʘ ʽ 

ʥʘʩʦʩʦʤ ʯʝʨʝʟ ʪʝʧʣʦʦʙʤʽʥʥʠʢ 4 ʧʦʜʘʻʪʴʩʷ ʫ ʚʝʨʭʥʶ ʯʘʩʪʠʥʫ ʨʝʛʝʥʝʨʘʪʦʨʘ 5. 

ɺ ʪʝʧʣʦʦʙʤʽʥʥʠʢʫ 4 ʥʘʩʠʯʝʥʠʡ ʄɽɸ ʨʦʟʯʠʥ ʥʘʛʨʽʚʘʻʪʴʩʷ ʜʦ 100хʉ ʟʘ 

ʨʘʭʫʥʦʢ ʪʝʧʣʘ ʨʝʛʝʥʝʨʦʚʘʥʦʛʦ  

ʄɽɸ.ʅʘʛʨʽʚʘʥʥʷ ʄɽɸ-ʨʦʟʯʠʥʫ ʚ ʢʠʧôʷʪʠʣʴʥʠʢʫ 6 ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʘʨʦʶ. 

ʈʝʛʫʣʶʚʘʥʥʷ ʧʦʜʘʯʽ ʧʘʨʠ ʧʨʦʚʦʜʠʪʴʩʷ ʨʝʛʫʣʷʪʦʨʦʤ ʧʦ ʪʝʤʧʝʨʘʪʫʨʽ ʄɽɸ- 

ʨʦʟʯʠʥʫ ʧʽʩʣʷ ʢʠʧôʷʪʠʣʴʥʠʢʘ. 



ɿʙʽʨʥʠʢ ʪʝʟ ʜʦʧʦʚʽʜʝʡ XVɯ ʚʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʪʫʜʝʥʪʽʚ, 

ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ òʆʙʣʘʜʥʘʥʥʷ ʭʽʤʽʯʥʠʭ ʚʠʨʦʙʥʠʮʪʚ ʽ ʧʽʜʧʨʠʻʤʩʪʚ 
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ʈʝʛʝʥʝʨʦʚʘʥʠʡ ʨʦʟʯʠʥ ʄɽɸ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ 120хʉ ʯʝʨʝʟ ʬʽʣʴʪʨʠ 

ʥʘʜʭʦʜʠʪʴ ʫ ʪʝʧʣʦʦʙʤʽʥʥʠʢ 4, ʜʝ ʚʽʜʜʘʻ ʩʚʦʶ ʪʝʧʣʦʪʫ ʥʘʩʠʯʝʥʦʤʫ ʨʦʟʯʠʥʫ 

ʄɽɸ,ʘ ʧʦʪʽʤ ʥʘʩʦʩʘʤʠ ʯʝʨʝʟ ʭʦʣʦʜʠʣʴʥʠʢ 3 ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ 40хʉ ʧʦʜʘʻʪʴʩʷ ʫ 

ʚʝʨʭʥʶ ʯʘʩʪʠʥʫ ʘʙʩʦʨʙʝʨʘ 1. 

ɻʘʟʠ ʜʝʩʦʨʙʮʽʾ, ʱʦ ʚʠʭʦʜʷʪʴ ʟ ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ ʨʝʛʝʥʝʨʘʪʦʨʘ 5 ʟ 

ʪʝʤʧʝʨʘʪʫʨʦʶ 100хʉ ʥʘʜʭʦʜʷʪʴ ʥʘ ʦʭʦʣʦʜʞʝʥʥʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ 40хʉ ʚ 

ʭʦʣʦʜʠʣʴʥʠʢ 8. 

ʂʘʨʙʦʥʘʪʥʘ ʢʠʩʣʦʪʘ ʪʘ ʢʦʥʜʝʥʩʘʪ ʽʟ ʭʦʣʦʜʠʣʴʥʠʢʘ 8 ʧʦʜʘʶʪʴʩʷ ʫ 

ʙʘʨʘʙʘʥʥʠʡ ʚʘʢʫʫʤ-ʬʽʣʴʪʨ 9, ʜʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʬʽʣʴʪʨʫʚʘʥʥʷ ʛʘʟʫ ʚʽʜ 

ʢʦʥʜʝʥʩʘʪʫ (ʬʣʝʛʤʠ). ʇʦʪʽʤ ʉʆ2 ʚʠʢʠʜʘʻʪʴʩʷ ʯʝʨʝʟ ʚʠʭʣʦʧʥʫ ʪʨʫʙʫ ʫ 

ʘʪʤʦʩʬʝʨʫ, ʘ ʬʣʝʛʤʘ ʧʦʚʝʨʪʘʻʪʴʩʷ ʚ ʮʠʢʣ ʨʦʟʯʠʥʫ ʄɽɸ ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ 

ʙʘʣʘʥʩʫ ʚʦʜʠ ʚ ʩʠʩʪʝʤʽ. 

ɿ ʤʝʪʦʶ ʦʯʠʱʝʥʥʷ ʨʦʟʯʠʥʫ ʄɽɸ ʚʽʜ ʧʨʦʜʫʢʪʽʚ ʨʦʟʧʘʜʫ, ʦʢʠʩʣʝʥʥʷ ʪʘ 

ʦʩʤʦʣʝʥʥʷ ʤʦʥʦʝʪʘʥʦʣʘʤʽʥʽʚ ʪʘ ʥʝʦʨʛʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ, ʱʦ ʚʠʢʣʠʢʘʶʪʴ 

ʢʦʨʦʟʽʶ ʪʘ ʝʨʦʟʽʶ ʘʧʘʨʘʪʫʨʠ, ʧʝʨʝʜʙʘʯʝʥʘ ʨʦʟʛʦʥʢʘ ʯʘʩʪʠʥʠ ʨʦʟʯʠʥʫ, ʱʦ 

ʮʠʨʢʫʣʶʻ ʫ ʩʧʝʮʽʘʣʴʥʦʤʫ ʘʧʘʨʘʪʽ ï ʩʤʦʣʦʚʽʜʦʢʨʝʤʣʶʚʘʯʽ 7. 

ɿʣʠʚʥʘ ʻʤʥʽʩʪʴ 2 ʩʣʫʛʫʻ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʨʦʟʯʠʥʫ ʄɽɸ ʥʝʦʙʭʽʜʥʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʘ ʧʨʠʡʦʤʫ ʨʦʟʯʠʥʫ ʄɽɸ ʽʟ ʘʧʘʨʘʪʽʚ ʦʧʦʨʦʞʥʝʥʥʽ ʩʠʩʪʝʤʽ. 

ɿ ʤʝʪʦʶ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʙʣʦʢʫ ʦʯʠʩʪʢʠ ʛʘʟʦʚʠʭ ʚʠʢʠʜʽʚ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʚ ʷʢʦʩʪʽ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ 5 ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʧʘʨʘʪ, ʫ ʷʢʦʤʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʤʦʞʣʠʚʽʩʪʴ ʨʝʛʫʣʶʚʘʥʥʷ ʚ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʚʠʪʨʘʪʠ ʦʜʥʦʛʦ ʟ ʪʝʧʣʦʥʦʩʽʾʚ 

ʟʘ ʫʤʦʚʠ ʩʪʘʣʦʾ ʚʠʪʨʘʪʠ ʽʥʰʦʛʦ ʪʝʧʣʦʥʦʩʽʷ [1]. ɼʣʷ ʮʴʦʛʦ ʰʪʫʮʝʨʠ ʜʣʷ 

ʧʽʜʚʝʜʝʥʥʷ ʡ ʚʽʜʚʝʜʝʥʥʷ ʪʝʧʣʦʥʦʩʽʷ ʤʽʞʪʨʫʙʥʦʛʦ ʧʨʦʩʪʦʨʫ ʩʧʦʣʫʯʘʶʪʴʩʷ ʟ 

ʚʽʜʧʦʚʽʜʥʠʤ ʢʦʣʝʢʪʦʨʦʤ, ʘ ʤʽʞ ʢʦʞʥʠʤ ʽʟ ʟʘʟʥʘʯʝʥʠʭ ʰʪʫʮʝʨʽʚ ʽ ʚʽʜʧʦʚʽʜʥʠʤ 

ʢʦʣʝʢʪʦʨʦʤ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʟʘʧʽʨʥʠʡ ʚʝʥʪʠʣʴ. 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. ʇʘʪ. 97368 ʋʢʨʘʾʥʘ, ʄʇʂ (2015.01) F28D 7/00, F28 F 1/00. 

ʂʦʞʫʭʦʪʨʫʙʥʠʡ ʪʝʧʣʦʦʙʤʽʥʥʠʢ / ɸʥʜʨʝʻʚ ɯ.ɸ., ɺʘʩʠʣʴʢʦ ʆ.ʉ., ʄʽʢʫʣʴʦʥʦʢ 

ɯ.ʆ.; ʟʘʷʚʥʠʢ ʽ ʧʘʪʝʥʪʦʚʣʘʩʥʠʢ ʚʦʥʠ ʞ. ï  ̄u 201410816; ʟʘʷʚʣ. 03.10.2014; 

ʦʧʫʙʣ. 10.03.2015, ʙʶʣ. ˉ 5. 
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ʋɼʂ 628.027.3 

ʇɯɼɺʀʑɽʅʅʗ ɽʅɽʈɻʆɽʌɽʂʊʀɺʅʆʉʊɯ ʏɽʈɺôʗʏʅʆɻʆ ʇʈɽʉɸ 

ɼʃʗ ʃɯʅɯɰ ɺʀʈʆɹʅʀʎʊɺɸ ʇʆʃɯʄɽʈʅʀʍ ʊʈʋɹ 

ʩʪʫʜʝʥʪ ɼʝʡʩʘʥ ɸ.ɭ., ʢ.ʪ.ʥ., ʜʦʮ. ʐʚʝʜ ʄ.ʇ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

"ʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ" 

ɺʠʨʦʙʥʠʮʪʚʦ ʧʦʣʽʤʝʨʥʠʭ ʪʨʫʙ ʚ ʋʢʨʘʾʥʽ ʩʴʦʛʦʜʥʽ ʨʦʟʚʠʚʘʻʪʴʩʷ ʜʦʩʠʪʴ 

ʰʚʠʜʢʠʤʠ ʪʝʤʧʘʤʠ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʤʘʶʪʴ ʟʥʘʯʥʽ ʧʝʨʝʚʘʛʠ ʥʘʜ ʤʝʪʘʣʝʚʠʤʠ: 

ʥʝʚʝʣʠʢʘ ʚʘʛʘ, ʢʦʨʦʟʽʡʥʘ ʽ ʚʽʙʨʘʮʽʡʥʘ ʩʪʽʡʢʽʩʪʴ, ʚʽʜʩʫʪʥʽʩʪʴ ʟʚʘʨʥʦʛʦ ʰʚʘ, 

ʚʠʩʦʢʝ ʰʫʤʦʧʦʛʣʠʥʘʥʥʷ. ʊʘʢʽ ʪʨʫʙʠ ʥʝ ʟʘʨʦʩʪʘʶʪʴ ʫ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ 

ʥʝ ʨʦʟʨʠʚʘʶʪʴʩʷ ʚ ʨʘʟʽ ʟʘʤʝʨʟʘʥʥʷ ʚ ʥʠʭ ʚʦʜʠ, ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʬʘʨʙʫʚʘʥʥʷ ʡ 

ʣʝʛʢʽ ʚ ʤʦʥʪʘʞʽ. 

ʈʠʥʦʢ ʧʦʣʽʤʝʨʥʠʭ ʪʨʫʙ ʩʪʘʥʦʤ ʥʘ 2014 ʨʽʢ ʻ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ 

ʪʝʭʥʦʣʦʛʽʯʥʦ ʤʽʩʪʢʠʭ ʪʘ ʜʠʥʘʤʽʯʥʠʭ ʨʠʥʢʽʚ ʚ ʋʢʨʘʾʥʽ [1]. ʎʝ ʟʫʤʦʚʣʝʥʦ 

ʩʧʝʮʠʬʽʢʦʶ ʧʨʦʜʫʢʮʽʾ, ʷʢʫ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʩʬʝʨʘʭ ʞʠʪʣʦʚʦ-

ʢʦʤʫʥʘʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʱʦ ʧʦʪʨʝʙʫʻ ʧʦʩʪʽʡʥʦʛʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʠʭ ʪʘ ʬʽʟʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʣʽʤʝʨʥʠʭ ʪʨʫʙ. 

ʇʝʨʝʨʦʙʣʝʥʥʷ ʧʦʣʽʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʠʟʢʦʶ 

ʩʢʣʘʜʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʪʨʠʤʘʥʥʷ ʚʠʨʦʙʫ ʽʟ 

ʟʘʜʘʥʠʤʠ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʆʩʥʦʚʥʘ ʫʚʘʛʘ 

ʧʨʠʜʽʣʷʻʪʴʩʷ ʧʨʦʮʝʩʘʤ ʚʽʜ ʷʢʠʭ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʾʭ ʷʢʽʩʪʴ: 

ʧʽʜʛʦʪʦʚʢʘ ʨʦʟʧʣʘʚʫ ʧʦʣʽʤʝʨʫ, ʛʦʤʦʛʝʥʽʟʘʮʽʷ, ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʪʠʩʢʫ. 

ʆʩʥʦʚʥʠʤ ʫʩʪʘʪʢʫʚʘʥʥʷʤ ʜʣʷ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʝʪʠʣʝʥʫ ʤʝʪʦʜʦʤ 

ʝʢʩʪʨʫʟʽʾ ʩʣʫʞʘʪʴ ʦʜʥʦ- ʽ ʜʚʦʯʝʨʚôʷʯʥʽ ʝʢʩʪʨʫʜʝʨʠ, ʪʘʢ ʷʢ ʚʦʥʠ ʚʠʨʽʟʥʷʶʪʴʩʷ 

ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʶ, ʜʦʩʪʘʪʥʴʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʜʝʰʝʚʽ ʫ ʚʠʛʦʪʦʚʣʝʥʥʽ ʪʘ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ. ʉʭʝʤʘ ʯʝʨʚôʷʯʥʦʛʦ ʧʨʝʩʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 1. 

ʉʢʣʘʜʦʚʠʤʠ ʧʨʝʩʘ ʻ: ʧʨʠʚʽʜ, ʩʪʘʥʠʥʘ, ʚʦʨʦʥʢʘ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʘ, 

ʢʦʨʧʫʩ, ʯʝʨʚôʷʢ, ʩʠʩʪʝʤʘ ʦʭʦʣʦʜʞʝʥʥʷ ʽ ʩʠʩʪʝʤʘ ʥʘʛʨʽʚʘʥʥʷ. ʇʦʣʽʝʪʠʣʝʥ 

ʧʦʜʘʻʪʴʩʷ ʯʝʨʝʟ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʙʫʥʢʝʨ 1 ʚ ʟʦʥʫ ʟʘʚʘʥʪʘʞʝʥʥʷ, ʜʝ ʚʽʥ 

ʟʘʭʦʧʣʶʻʪʴʩʷ ʚʠʪʢʘʤʠ ʯʝʨʚôʷʢʘ 3 ʽ ʪʨʘʥʩʧʦʨʪʫʻʪʴʩʷ ʧʦ ʙʽʣʴʰ ʛʘʨʷʯʠʤ ʩʝʢʮʽʷʭ 

ʮʠʣʽʥʜʨʘ 2 ʜʦ ʟʦʥʠ ʧʣʘʚʣʝʥʥʷ, ʜʝ ʛʨʘʥʫʣʠ ʧʦʣʽʝʪʠʣʝʥʫ ʧʦʯʠʥʘʶʪʴ ʧʣʘʚʠʪʴʩʷ, 
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ʜʘʣʽ ʨʦʟʧʣʘʚʣʝʥʠʡ ʤʘʪʝʨʽʘʣ ʛʦʤʦʛʝʥʽʟʫʻʪʴʩʷ ʽ ʨʫʭʘʻʪʴʩʷ ʜʦ ʦʩʪʘʥʥʴʦʾ ʟʦʥʠ 

ʰʥʝʢʘ ï ʜʦʟʫʚʘʥʥʷ, ʜʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʦʩʪʘʪʦʯʥʝ ʟʤʽʰʫʚʘʥʥʷ ʨʦʟʧʣʘʚʫ ʪʘ 

ʦʜʥʦʨʽʜʥʝ ʜʦʟʫʚʘʥʥʷ ʡʦʛʦ ʯʝʨʝʟ 

ʬʦʨʤʫʶʯʫ ʛʦʣʦʚʢʫ 5. 

 

1ï ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʙʫʥʢʝʨ; 2 ï ʮʠʣʽʥʜʨ; 3 ï ʯʝʨʚôʷʢ; 

4 ï ʧʦʨʦʞʥʠʥʘ ʜʣʷ ʮʠʨʢʫʣʷʮʽʾ ʚʦʜʠ; 5 ï ʬʦʨʤʫʶʯʘ ʛʦʣʦʚʢʘ; 6 ï 

ʥʘʛʨʽʚʘʯ. 

ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʯʝʨʚôʷʯʥʦʛʦ ʧʨʝʩʘ 

ɸʣʝ ʫ ʚʩʽʭ ʮʠʭ ʤʘʰʠʥʘʭ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʪʠʩʢʫ ʪʘ ʜʦʟʫʚʘʥʥʷ ʧʦʣʽʤʝʨʫ 

ʚʠʢʦʥʫʻʪʴʩʷ ʢʽʥʮʝʚʦʶ ʯʘʩʪʠʥʦʶ ʯʝʨʚôʷʢʘ, ʪʦʙʪʦ, ʮʷ ʟʦʥʘ ʚʠʢʦʥʫʻ ʨʦʣʴ 

ʥʘʩʦʩʫ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʝʨʝʢʘʯʫʚʘʥʥʷ ʷʢʦʛʦ ʥʝ ʧʝʨʝʚʠʱʫʻ 10% [2], ʘ ʨʝʰʪʘ 

90% ʨʦʟʩʽʶʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʪʝʧʣʦʪʠ, ʷʢʘ ʯʘʩʪʦ ʻ ʥʘʜʣʠʰʢʦʚʦʶ ʜʣʷ ʧʦʣʽʤʝʨʫ ʽ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʡʦʛʦ ʧʝʨʝʛʨʽʚʘʥʥʷ. 

ɿ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʝʢʩʪʨʫʜʝʨʘ ʥʝʦʙʭʽʜʥʦ 

ʩʪʚʦʨʠʪʠ ʪʘʢʫ ʢʦʥʩʪʨʫʢʮʽʶ ʟʦʥʠ ʜʦʟʫʚʘʥʥʷ, ʷʢʘ ʙ ʟʘʙʝʟʧʝʯʫʚʘʣʘ ʥʠʟʴʢʫ 

ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ ʧʨʦʮʝʩʽʚ ʫ ʧʦʧʝʨʝʜʥʽʭ ʟʦʥʘʭ, ʱʦ ʜʘʩʪʴ ʟʤʦʛʫ 

ʩʪʘʙʽʣʽʟʫʚʘʪʠ ʪʠʩʢ, ʘ, ʚʽʜʧʦʚʽʜʥʦ, ʽ ʪʦʯʥʽʩʪʴ ʜʦʟʫʚʘʥʥʷ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ 

ʤʦʞʣʠʚʽ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʠʞʯʠʭ ʜʦʧʫʩʢʽʚ ʥʘ ʛʝʦʤʝʪʨʠʯʥʽ ʨʦʟʤʽʨʠ ʚʠʨʦʙʽʚ, ʘ 

ʪʘʢʦʞ ʨʝʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ ʝʢʦʥʦʤʽʾ ʩʠʨʦʚʠʥʠ ʽ ʝʥʝʨʛʽʾ ʥʘ ʾʾ ʧʝʨʝʨʦʙʣʝʥʥʷ. 
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