
 

 



 

 

 

 

 

 

 

 

 

 

ʅɸʋʂʆɺɽ ɺʀɼɸʅʅʗ 

 

 

 

ɿɹɯʈʅʀʂ ʄɸʊɽʈɯɸʃɯɺ 

 

 

 

 

 

ɯV ɺʉɽʋʂʈɸɰʅʉʔʂʆɰ ʉʊʋɼɽʅʊʉʔʂʆɰ ʅɸʋʂʆɺʆ-ʇʈɸʂʊʀʏʅʆɰ 

ʂʆʅʌɽʈɽʅʎɯɰ 
 
 

 

ñɼʆʉɺɯɼ ɺʇʈʆɺɸɼɾɽʅʅʗ ʋ ʅɸɺʏɸʃʔʅʀʁ ʇʈʆʎɽʉ ʉʋʏɸʉʅʀʍ 

ʂʆʄʇ'ʖʊɽʈʅʀʍ ʊɽʍʅʆʃʆɻɯʁò 
 

 

 

 

 

21-22 ʣʠʩʪʦʧʘʜʘ 2024 ʨʦʢʫ 
 

 

 

 

 

 

 

 

 

 

 

 

ʄʘʪʝʨʽʘʣʠ ʜʦʧʦʚʽʜʝʡ ʥʘʜʨʫʢʦʚʘʥʦ ʚ ʘʚʪʦʨʩʴʢʽʡ ʨʝʜʘʢʮʽʾ.  

 

ɺʜ̔ʧʦʚʽʜʘʣʴʥʘ ʟʘ ʚʠʧʫʩʢ: ʂʦʩʪʝʥʢʦ ɺ.ɭ. 
 

 

 

 

 

 

 

ʇʽʜʧʠʩʘʥʦ ʜʦ ʜʨʫʢʫ ________ 

ʋʤ ʜʨʫʢ.ʘʨʢ. 9,8125. ʊʠʨʘʞ 80 ʧʨʠʤ 

                                                                                                                                                                                                           

Éʄʆɺ ʎʅʊʋ, ʤ.ʂʨʦʧʠʚʥʠʮʴʢʠʡ, ʧʨ.ʋʥʽʚʝʨʩʠʪʝʪʩʴʢʠʡ, 8. 
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ʄʄɯɯʅʅɯɯʉʉʊʊɽɽʈʈʉʉʊʊɺɺʆʆ  ʆʆʉʉɺɺɯɯʊʊʀʀ  ɯɯ  ʅʅɸɸʋʋʂʂʀʀ  ʋʋʂʂʈʈɸɸɰɰʅʅʀʀ  

  
ʎʎɽɽʅʅʊʊʈʈɸɸʃʃʔʔʅʅʆʆʋʋʂʂʈʈɸɸɰɰʅʅʉʉʔʔʂʂʀʀʁʁ  ʅʅɸɸʎʎɯɯʆʆʅʅɸɸʃʃʔʔʅʅʀʀʁʁ  ʊʊɽɽʍʍʅʅɯɯʏʏʅʅʀʀʁʁ  ʋʋʅʅɯɯɺɺɽɽʈʈʉʉʀʀʊʊɽɽʊʊ    

  

ʌʌɸɸʂʂʋʋʃʃʔʔʊʊɽɽʊʊ  ɹɹʋʋɼɼɯɯɺɺʅʅʀʀʎʎʊʊɺɺɸɸ,,  ʊʊʈʈɸɸʅʅʉʉʇʇʆʆʈʈʊʊʋʋ  ʊʊɸɸ  ɽɽʅʅɽɽʈʈɻɻɽɽʊʊʀʀʂʂʀʀ    

  

ʂʂɸɸʌʌɽɽɼɼʈʈɸɸ  ɹɹʋʋɼɼɯɯɺɺɽɽʃʃʔʔʅʅʀʀʍʍ,,  ɼɼʆʆʈʈʆʆɾɾʅʅɯɯʍʍ  ʄʄɸɸʐʐʀʀʅʅ  ɯɯ  ɹɹʋʋɼɼɯɯɺɺʅʅʀʀʎʎʊʊɺɺɸɸ  

  

  

  

  

  

  

  

  

  

  

ɿɿɹɹɯɯʈʈʅʅʀʀʂʂ  ʄʄɸɸʊʊɽɽʈʈɯɯɸɸʃʃɯɯɺɺ  
  

ɯɯVV   ɺɺʉʉɽɽʋʋʂʂʈʈɸɸɰɰʅʅʉʉʔʔʂʂʆʆɰɰ  ʉʉʊʊʋʋɼɼɽɽʅʅʊʊʉʉʔʔʂʂʆʆɰɰ  ʅʅɸɸʋʋʂʂʆʆɺɺʆʆ--ʇʇʈʈɸɸʂʂʊʊʀʀʏʏʅʅʆʆɰɰ  ʂʂʆʆʅʅʌʌɽɽʈʈɽɽʅʅʎʎɯɯɰɰ  
  

  

ññɼɼʆʆʉʉɺɺɯɯɼɼ  ɺɺʇʇʈʈʆʆɺɺɸɸɼɼɾɾɽɽʅʅʅʅʗʗ  ʋʋ  ʅʅɸɸɺɺʏʏɸɸʃʃʔʔʅʅʀʀʁʁ  ʇʇʈʈʆʆʎʎɽɽʉʉ  ʉʉʋʋʏʏɸɸʉʉʅʅʀʀʍʍ  

ʂʂʆʆʄʄʇʇôôʖʖʊʊɽɽʈʈʅʅʀʀʍʍ  ʊʊɽɽʍʍʅʅʆʆʃʃʆʆɻɻɯɯʁʁòò  
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ʤʤ..  ʂʂʨʨʦʦʧʧʠʠʚʚʥʥʠʠʮʮɹɹʢʢʠʠʡʡ    



ɿʙʽʨʥʠʢ ʤʘʪʝʨʽʘʣʽʚ ɯV ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʩʪʫʜʝʥʪʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ñɼʦʩʚʽʜ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʩʫʯʘʩʥʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡò. - ʂʨʦʧʠʚʥʠʮʴʢʠʡ: 

ʎʅʊʋ, 2024. ï 139 ʩ. 

 

ʆʈɻɸʅɯɿɸʎɯʁʅʀʁ ʂʆʄɯʊɽʊ ʂʆʅʌɽʈɽʅʎɯɰɰ 

ɻʦʣʦʚʘ ï  ɸʥʜʨʽʡ ʊʠʭʠʡ ï ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʧʨʦʨʝʢʪʦʨ ʟ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ ʪʘ ʤʽʞʥʘʨʦʜʥʠʭ 

ʟʚôʷʟʢʽʚ,  ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ  ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ. 

ɿʘʩʪʫʧʥʠʢ ʛʦʣʦʚʠ: ɺʣʘʜʠʩʣʘʚ ʅʘʩʪʦʷʱʠʡ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬ., ʟʘʚ. ʢʘʬʝʜʨʠ ɹɼʄɹ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ  ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ. 

ʏʣʝʥʠ ʦʨʛʢʦʤʽʪʝʪʫ: 

ʆʣʝʛ ɹʝʚʟ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮ., ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʫ ʙʫʜʽʚʥʠʮʪʚʘ, ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʝʥʝʨʛʝʪʠʢʠ, 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ  ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ. 

ɺʽʢʪʦʨ ʇʘʰʠʥʩʴʢʠʡ, ʜ-ʨ. ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬ., ʢʘʬʝʜʨʘ ɹɼʄɹ, ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ  

ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ. 

ɸʥʪʦʥ ɻʘʩʝʥʢʦ, ʜ-ʨ. ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬ., ʢʘʬʝʜʨʘ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ, ʛʝʦʜʝʟʽʾ ʪʘ ʟʝʤʣʝʫʩʪʨʦʶ, 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʇʦʣʪʘʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ ʽʤʝʥʽ ʖʨʽʷ ʂʦʥʜʨʘʪʶʢʘè. 

ʇʝʪʨʦ ɼʦʚʯʝʥʢʦ, ʘʢʘʜʝʤʽʢ ɸʢʘʜʝʤʽʾ ʙʫʜʽʚʥʠʮʪʚʘ ʋʢʨʘʾʥʠ, ʛʝʥʝʨʘʣʴʥʠʡ ʜʠʨʝʢʪʦʨ ʊʆɺ 

çʇʨʦʝʢʪʥʦ-ʚʠʰʫʢʫʚʘʣʴʥʠʡ ʽʥʩʪʠʪʫʪ çɸʛʨʦʧʨʦʝʢʪè, ʟʘʩʣʫʞʝʥʠʡ ʙʫʜʽʚʝʣʴʥʠʢ ʋʢʨʘʾʥʠ. 

ɺʦʣʦʜʠʤʠʨ ɺʦʣ. ʗʮʫʥ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮ., ʢʘʬʝʜʨʘ ɹɼʄɹ, ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ  

ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ. 

ʄʠʢʦʣʘ ʇʘʰʠʥʩʴʢʠʡ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮ., ʛʦʣʦʚʘ ʨʘʜʠ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ,  

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ  ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ. 

ʄʠʢʦʣʘ ʅʝʩʪʝʨʝʥʢʦ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮ., ʢʘʬʝʜʨʘ ʛʘʣʫʟʝʚʦʛʦ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʪʘ 

ʤʝʭʘʪʨʦʥʽʢʠ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʇʦʣʪʘʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ ʽʤʝʥʽ ʖʨʽʷ ʂʦʥʜʨʘʪʶʢʘè. 

ɺʦʣʦʜʠʤʠʨ ʇʘʥʪʝʣʝʻʥʢʦ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮ., ʢʘʬʝʜʨʘ ʙʫʜʽʚʝʣʴʥʠʭ ʽ ʜʦʨʦʞʥʽʭ ʤʘʰʠʥ, 

ʋʢʨʘʾʥʩʴʢʠʡ ʜʝʨʞʘʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʥʘʫʢʠ ʽ ʪʝʭʥʦʣʦʛʽʡ. 

ɿʦʷ ɸʥʦʩʦʚʘ, ʟʘʩʪʫʧʥʠʢ ʜʠʨʝʢʪʦʨʘ ʟ ʥʘʚʯʘʣʴʥʦʾ ʨʦʙʦʪʠ, ʂʨʦʧʠʚʥʠʮʴʢʠʡ ʙʫʜʽʚʝʣʴʥʠʡ ʢʦʣʝʜʞ. 

ʆʣʝʢʩʽʡ ʉʤʽʨʥʦʚ, ʢʝʨʽʚʥʠʢ ʄʆɺ, ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ. 

ɯʣʦʥʘ ɸʥʜʨʦʱʫʢ, ʢʘʥʜ. ʝʢʦʥ. ʥʘʫʢ, ʜʦʮ., ʟʘʚʽʜʫʚʘʯ ʘʩʧʽʨʘʥʪʫʨʦʶ, ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ  

ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ. 

 

ʈʝʜʘʢʮʽʡʥʘ ʢʦʣʝʛʽʷ: ɺʣʘʜʠʩʣʘʚ ʅʘʩʪʦʷʱʠʡ, ʢ.ʪ.ʥ., ʧʨʦʬ. (ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʨʝʜʘʢʪʦʨ); ɺʽʢʪʦʨ 

ʇʘʰʠʥʩʴʢʠʡ,  ʜ.ʪ.ʥ., ʧʨʦʬ. (ʟʘʩʪ. ʚʽʜʧ. ʨʝʜʘʢʪʦʨʘ); ɺʽʢʪʦʨ ɼʘʨʽʻʥʢʦ, ʢ.ʪ.ʥ., ʜʦʮ. (ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ 

ʩʝʢʨʝʪʘʨ);  ɺʦʣʦʜʠʤʠʨ ʗʮʫʥ, ʢ.ʪ.ʥ.,  ʜʦʮ.; ʆʣʝʢʩʘʥʜʨ ʃʽʟʫʥʢʦʚ, ʢ.ʪ.ʥ., ʜʦʮ., ɯʚʘʥ ʉʢʨʠʥʥʽʢ, ʢ.ʪ.ʥ., 

ʜʦʮ. 

 

ɸʜʨʝʩʘ ʨʝʜʘʢʮʽʡʥʦʾ ʢʦʣʝʛʽʾ: 25006, ʤ. ʂʨʦʧʠʚʥʠʮʴʢʠʡ, ʧʨ. ʋʥʽʚʝʨʩʠʪʝʪʩʴʢʠʡ, 8, 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾ ʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʪʝʣ.: (0522) 390-471, 551-049, e-

mail: kbrmb@kntu.kr.ua 

 

ɺʽʜʧʦʚʽʜʘʣʴʥʘ ʟʘ ʚʠʧʫʩʢ: ʂʦʩʪʝʥʢʦ ɺ.ɭ. 

 

ɿʙʽʨʥʠʢ ʤʽʩʪʠʪʴ ʤʘʪʝʨʽʘʣʠ ɯV ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʩʪʫʜʝʥʪʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 

ñɼʦʩʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʩʫʯʘʩʥʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡò, ʱʦ ʚʽʜʙʫʣʘʩʴ 

21-22 ʣʠʩʪʦʧʘʜʘ 2024 ʨʦʢʫ ʥʘ ʙʘʟʽ ʢʘʬʝʜʨʠ ʙʫʜʽʚʝʣʴʥʠʭ, ʜʦʨʦʞʥʽʭ ʤʘʰʠʥ  ̔ ʙʫʜʽʚʥʠʮʪʚʘ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. 

 

ʄʘʪʝʨʽʘʣʠ ʟʙʽʨʥʠʢʘ ʥʘʜʨʫʢʦʚʘʥʦ ʫ ʘʚʪʦʨʩʴʢʽʡ ʨʝʜʘʢʮʽʾ. 
 
 
 

 

 É ʂʦʣʝʢʪʠʚ ʘʚʪʦʨʽʚ, 2024 

 É ʄʆɺ ʎʅʊʋ, 2024
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ɿɿʄʄɯɯʉʉʊʊ  
 

ɸʥʦʩʦʚʘ ɿ.,  ɿʘʙʣʦʜʩʴʢʘ ʆ. 

ɸʅɸʃɯɿ ɽʌɽʂʊʀɺʅʆʉʊɯ ɺʀʂʆʈʀʉʊɸʅʅʗ ʇʈʆɻʈɸʄʅʆɻʆ ɿɸɹɽɿʇɽʏɽʅʅʗ ɼʃʗ ʋʇʈɸɺʃɯʅʅʗ ʇʈʆɭʂʊɸʄʀ ɺ 

ɹʋɼɯɺʅʀʎʊɺɯéééééééééééééééééééééééééééééééééééééééééééééééééééé.. 
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ʅʝʩʪʝʨʝʥʢʦ ʄ.ʄ.,  ʂʦʣʦʜʦʯʢʘ ɺ.ʆ., ɸʥʽʱʝʥʢʦ ɸ.ɯ. 

ʂʆʄʇ'ʖʊɽʈʅɽ ʄʆɼɽʃʖɺɸʅʅʗ ɽʃɽʄɽʅʊɯɺ ɻʈɽʁʌɽʈɸ ɼʃʗ ʆʏʀʑɽʅʅʗ ɯʅɾɽʅɽʈʅʀʍ ʄɽʈɽɾééééé.éé.76 

 

ʅʻʜʻʣʢʦʚ ʈ.ɸ., ʖʨʯʝʥʢʦ ʄ.ʂ., ʇʘʰʠʥʩʴʢʠʡ ʄ.ɺ., ɸʥʦʩʦʚʘ ɿ.ɹ. 

ɸʅɸʃɯɿ ɹʆʃʊʆɺʀʍ ɺʋɿʃɯɺ ʂʈɯʇʃɽʅʅʗ ʇʈʆʂɸʊʅʀʍ ɹɸʃʆʂ ɼʆ ʈɽɹɽʈ ɾʆʈʉʊʂʆʉʊɯ ɻʆʃʆɺʅʆɰ ɹɸʃʂʀéééé79 

 

ʅʦʚʦʞʠʣʦʚ ʆ.ʆ., ʅʘʩʪʦʷʱʠʡ ɺ.ɸ. 

ʇɯɼɺʀʑɽʅʅʗ  ɹɽɿʇɽʂʀ ʋʏɸʉʅʀʂɯɺ ʅɸɺʏɸʃʔʅʆɻʆ ʇʈʆʎɽʉʋ ʄʋʈɸʍɯɺʉʔʂʆɻʆ ʃɯʎɽʖ  ɹɽʈɽɿʅɽɻʋɺɸʊʉʔʂʆɰ 

ʉɽʃʀʑʅʆɰ ʈɸɼʀ ʐʃʗʍʆʄ  ɺʇʈʆɺɸɼɾɽʅʅʗ ɺɼʆʉʂʆʅɸʃɽʅʆɰ  ʉʀʉʊɽʄʀ ɹʃʀʉʂɸɺʂʆɿɸʍʀʉʊʋ ʇʈʀ 

ʂɸʇɯʊɸʃʔʅʆʄʋ ʈɽʄʆʅʊɯ ɹʋɼɯɺʃɯééééééééééééééééééééééééééééééééééééééé.é.82 

 

ʅʦʚʦʭʘʪʴʢʦ ʆ.ɺ., ʅʝʚʝʰʢʽʥ ɸ.ɺ.,ɹʦʛʘʪʠʨʴʦʚʘ ʂ.ɼ., ʇʘʰʠʥʩʴʢʠʡ ʄ.ɺ. 

ʆʇʊʀʄɯɿɸʎɯʗ ʂʆʅʉʊʈʋʂʎɯɰ ɼɽʈɽɺôʗʅʀʍ ʌɽʈʄéééééééééééééééééééééééééééé..ééé.é86 

 

ʇʘʣʽʚʦʜʘ ʆ., ʊʦʤʘʯʝʥʢʦ ʅ., ʉʢʨʠʥʥʽʢ ɯ. 

ʇɽʈɽɺɸɻʀ ʊɸ ʉʌɽʈʀ ɿɸʉʊʆʉʋɺɸʅʅʗ ʆɼʅʆʐɸʈʆɺʀʍ ʊɸ ɹɸɻɸʊʆʐɸʈʆɺʀʍ ɹɽʊʆʅʅʀʍ ʂʆʅʉʊʈʋʂʎɯʁéé..é88 

 

ʇʘʥʘʩʝʥʢʦ ʈ.ʆ., ʂʘʨʶʢ ɸ.ʄ. 

ʂʆʆʈɼʀʅɸʊʅɸ ʆʉʅʆɺɸ ɼɽʈɾɸɺʅʆɰ ɻɽʆɼɽɿʀʏʅʆɰ ʄɽʈɽɾɯ ɼʃʗ ɿɸɹɽɿʇɽʏɽʅʅʗ ɯʅɾɽʅɽʈʅʀʍ ʉʇʆʈʋɼ.éé89 
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ʇʘʥʪʝʣʽʻʥʢʦ ɺ., ʂʘʨʧʫʰʠʥ ʉ., ʏʝʨʚʦʥʦʰʪʘʥ ɸ., ɻʦʥʯʘʨʝʥʢʦ ʈ. 

ʄʆɼɽʃʖɺɸʅʅʗ ʅɸʇʈʋɾɽʅʆ-ɼɽʌʆʈʄʆɺɸʅʆɻʆ ʉʊɸʅʋ ʇʋʉʊʆʊɯʃʀʍ ʌʋʅɼɸʄɽʅʊʅʀʍ ɹʃʆʂɯɺ ɺ 

ʉɽʈɽɼʆɺʀʑɯ SOLID WORKSééééééééééééééééééééééééééééééééééééééééééé..91 

 

ʇʝʨʝʭʨʝʩʪ ʉ.ʆ., ʉʪʘʪʽʚʢʘ ɸ.ʆ. 
ɼʆʇʆɺʅɽʅɸ ʈɽɸʃʔʅɯʉʊʔ ʗʂ ɺɸɾʃʀɺʀʁ ɯʅʉʊʈʋʄɽʅʊ ɼʀɿɸʁʅ-ʇʈʆɭʂʊʋɺɸʅʅʗééééééééé..ééé.éé.94 

 

ʇʝʪʨʝʥʢʦ ɺ.ɸ., ʂʨʠʚʦʨʦʪ ɸ.ɯ., ɿʘʭʘʨʯʝʥʢʦ ʈ.ɺ. 

ʄʆɼɽʃʖɺɸʅʅʗ ʈʆɹʆʊʀ ʇʅɽɺʄʆɻɯɼʈɸɺʃɯʏʅʆɻʆ ɹʋʌɽʈʅʆɻʆ ʇʈʀʉʊʈʆʖ ɺɸʅʊɸɾʅʀʍ ʂʈɸʅɯɺéééééé.95 

 

ʇʦʜʨʻʟ ɸ.ʄ.,  ʉʠʤʦʥʦʚ ʉ.ɯ. 

ʄʆɼɽʃʖɺɸʅʅʗ ɽʂʉʊɽʈ'ɭʈɯɺ ʊɸ ɯʅʊɽʈôɭʈɯɺ ɿ ɺʀʂʆʈʀʉʊɸʅʅʗʄ ɺɯʄ-ʊɽʍʅʆʃʆɻɯʁ ʇʈʀ ɺʀʂʆʅɸʅʅɯ 

ɼʀʇʃʆʄʅʆɰ ʈʆɹʆʊʀ ʅɸ ʂɸʌɽɼʈɯ çɸʈʍɯʊɽʂʊʋʈɸè ʇɼʊʋéééééééééééééééééééééééééé..éé97 

 

ʇʦʣʪʘʚʝʮʴ ʄ.ʄ., ʅʘʩʪʦʷʱʠʡ ɺ.ɸ. 

ʆʇʊʀʄɯɿɸʎɯʗ  ʂʆʅʉʊʈʋʂʎɯɰ ʄɽʊɸʃɽɺʆɻʆ ʂɸʈʂɸʉʋ  ʇʈʀʄɯʑɽʅʅʗ ʂɸʉʆɺʆɻʆ ʇɸɺɯʃʔʆʅʋ  ʇʈʀ 

ɸɽʈʆɺʆʂɿɸʃʔʅʆʄʋ ʂʆʄʇʃɽʂʉɯ, ʑʆ ɺɯɼɹʋɼʆɺʋɭʊʔʉʗ  ɺ ʄ. ʍɽʈʉʆʅééééééééééééééééééééé99 

 

ʇʦʩʪʦʣʘʪʽʡ ʗ., ɼʘʨʽʻʥʢʦ ɺ. 

ʆʉʆɹʃʀɺʆʉʊɯ ʇɯɼɹʆʈʋ ʉʂʃɸɼʋ ʃɽɻʂʀʍ ɹɽʊʆʅɯɺ ʅɸ ʇʆʈʀʉʊʀʍ  ɿɸʇʆɺʅʖɺɸʏɸʍéééééééééé..éé.105 

 

ʇʦʪʦʮʴʢʘ ʖ., ʂʨʘʩʦʪʘ ɻ., ɼʘʨʽʻʥʢʦ ɺ. 

ʈʆʃʔ ɺʆʃʆɻʀ ʋ ɺʊʈɸʊɯ ʊɽʇʃʆɯɿʆʃʗʎɯʁʅʀʍ ɺʃɸʉʊʀɺʆʉʊɽʁ  ɹʋɼɯɺɽʃʔʅʀʍ ʄɸʊɽʈɯɸʃɯɺééééééé..é.é.107 

 

ʇʨʠʭʦʜʴʢʦ ʗ.ɭ., ʍʘʯʘʪʫʨʷʥ ʉ.ʃ. 

ɼʆʉʃɯɼɾɽʅʅʗ ɺɿɸɭʄʆɺʇʃʀɺʋ ɹʋɼɯɺɽʃʔ ɯ ʇɯɼɿɽʄʅʀʍ ʉʇʆʈʋɼ ɺ ʋʄʆɺɸʍ ʑɯʃʔʅʆɰ ʄɯʉʔʂʆɰ 

ɿɸɹʋɼʆɺʀéééééééééééééééééééééééééééééééééééééééééééééééééé..éé108 

 

ʇʨʠʭʦʜʴʢʦ ʗ.ɭ., ʍʘʯʘʪʫʨʷʥ ʉ.ʃ., ʍʘʯʘʪʫʨʷʥ ʆ.ʉ. 

ʂʆʄʇʃɽʂʉʅɸ ʆʎɯʅʂɸ ɽʂʆʅʆʄɯʏʅʆɰ ɽʌɽʂʊʀɺʅʆʉʊɯ ɹɸɻɸʊʆʌʋʅʂʎɯʆʅɸʃʔʅʀʍ ɾʀʊʃʆɺʀʍ 

ʂʆʄʇʃɽʂʉɯɺééééééééééééééééééééééééééééééééééééééééééééééééééé110 

 

ʈʦʤʘʥʝʥʢʦɼ.ɹ. 

ʈɽɿʋʃʔʊɸʊʀ ʏʀʉɽʃʔʅʆɻʆ ʄʆɼɽʃʖɺɸʅʅʗ ɸʈʄʆɺɸʅʆɰ ɹɯɹɽʊʆʅʅʆɰ ɹɸʃʂʀééééééééééééééééé113 

 

ʈʫʜʝʥʢʦ ʆ.ʆ., ʗʮʫʥ ɺ.ɺ., ɼʞʠʨʤʘ ʉ.ʆ. 

ʇɯɼɺʀʑɽʅʅʗ ʊɽʍʅɯʏʅʆɻʆ ʈɯɺʅʗ ʇʆɼʈɯɹʅʖɺɸʃʔʅʆɻʆ ʆɹʃɸɼʅɸʅʅʗ ʐʃʗʍʆʄ ɺʀʂʆʈʀʉʊɸʅʅʗ ɻʋʄʆɺʀʍ 

ʌʋʊɽʈʆɺʆʂééééééééééééééééééééééééééééééééééééééééééééééééééé..115 

 

ʉʘʚʠʢ ɺ.ʄ.,  ʉʫʨʞʢʦ ʊ.ʆ.,  ʂʥʠʰ ʄ.ɯ. 

ʂʆʄʇ'ʖʊɽʈʅɽ ʄʆɼɽʃʖɺɸʅʅʗ ɼʀʅɸʄɯʂʀ ʂʆʃʀɺɸʅʔ ʆɹʃɸɼʅɸʅʅʗ ɼʃʗ ʆʏʀʑɽʅʅʗ ʇʈʆʄʀɺɸʃʔʅʆɰ 

ʈɯɼʀʅʀéééééééééééééééééééééééééééééééééééééééééééééééééééééé.117 

 

ʉʝʤʢʦ ʆ.ɺ., ɯʣʴʯʝʥʢʦ ʊ.ʄ., ɯʣʴʯʝʥʢʦ ɺ.ɺ. 

 ʉʊɺʆʈɽʅʅʗ ʉʂɯʅʏɽʅʅʆ-ɽʃɽʄɽʅʊʅʆɰ ʄʆɼɽʃɯ ʇʆʐʂʆɼɾɽʅʆɰ ʎɽɻʃʗʅʆɰ ʂʆʃʆʅʀéééééééééééé..119 

 

ʉʤʝʪʘʥʘ ʖ., ɿʘʚʦʨʫʻʚʘ ɯ., ʉʢʨʠʥʥʽʢ ɯ. 

ɺʇʃʀɺ ɿʆɺʅɯʐʅɯʍ ɯ ɺʅʋʊʈɯʐʅɯʍ ʌɸʂʊʆʈɯɺ ʅɸ ɼʆɺɻʆɺɯʏʅɯʉʊʔ ʎɽɻʃʗʅʀʍ ʂʆʅʉʊʈʋʂʎɯʁééééééééé121 

 

ʊʘʨʘʥ ʈ., ʂʦʩʪʝʥʢʦ ɺ., ɼʘʨʽʻʥʢʦ ɺ. 

ʊɽʍʅʆʃʆɻɯʏʅɯ ɸʉʇɽʂʊʀ ɹɽʊʆʅʋɺɸʅʅʗ ʇʈʀ ʅʀɿʔʂʀʍ ʊɽʄʇɽʈɸʊʋʈɸʍééééééééééééééééééé..122 

 

ʊʝʤʨʶʢ ɺ.ʉ.,  ʍʘʯʘʪʫʨʷʥ ʉ.ʃ. 

ʆʇʊʀʄɯɿɸʎɯʗ ʊɽʇʃʆʊɽʍʅɯʏʅʀʍ ɺʋɿʃɯɺ ʇʈʀ ɹʋɼɯɺʅʀʎʊɺɯ ʄɸʅʉɸʈɼʅʀʍ ʇʆɺɽʈʍɯɺéééééééééééé..123 

 

ʊʢʘʯʝʥʢʦ ɸ., ɼʫʜʝʥʢʦ ɼ., ɽʤʽʨʦʚ ɽ., ʂʘʨʧʫʰʠʥ ʉ. 

ʇʈʆɹʃɽʄʀ ʊɸ ʇɽʈʉʇɽʂʊʀɺʀ ɿɸʉʊʆʉʋɺɸʅʅʗ ʇɸʃʔʆɺʆ-ʈʆʉʊɺɽʈʂʆɺʀʍ ʌʋʅɼɸʄɽʅʊɯɺ ɼʃʗ ɺʀʉʆʊʅʀʍ 

ɹʋɼʀʅʂɯɺééééééééééééééééééééééééééééééééééééééééééééééééé..ééé125 

 

ʌʦʤʽʥʘ ʊ.ɺ., ʇʘʰʠʥʩʴʢʠʡ ɺ.ɸ., ɾʘʨʦʚʘ ɸ.ʄ. 

ɸɼʄɯʅɯʉʊʈɸʊʀɺʅʆ-ʊɽʈʀʊʆʈɯɸʃʔʅɽ ʈɸʁʆʅʋɺɸʅʅʗ ʂɯʃʔʂʆʉʊɯ ɻʈɸɼʋʉʆ-ɼɯɹ ʆʇɸʃʖɺɸʃʔʅʆɻʆ 

ʇɽʈɯʆɼʋééééééééééééééééééééééééééééééééééééééééééééééééééééé128 

 

ʍʘʯʘʪʫʨʷʥ ʆ.ʉ., ʉʣʦʥʴ ɺ.ɺ., ʍʘʯʘʪʫʨʷʥ ʉ.ʃ. 

ʄʆɼɽʃʖɺɸʅʅʗ ɿʄɯʅʀ ɼʆɺɸʅʊɸɾʋɺɸʃʔʅʆɰ ʉʀʃʀ ʊɽʈʊʗ ʇʃʀʊʀ ɯɿ ʆʊɺʆʈʆʄ, ʗʂɸ ʅɽɿôɭɼʅɸʅɸ ɯɿ 

ʇɸʃɽʖééééééééééééééééééééééééééééééééééééééééééééééééééééé..130 

 

ʎʝʶʢʦʚ ɸ., ʃʫʮʝʥʢʦ ɸ., ʐʝʣʷʻʚ ɯ.,  ʂʘʨʧʫʰʠʥ ʉ. 
ɺʇʃʀɺ ʇʈʀʈʆɼʅɯʍ ɯ ʊɽʍʅʆɻɽʅʅʀʍ ʌɸʂʊʆʈɯɺ ʅɸ ʆʉʆɹʃʀɺʆʉʊɯ ʇʈʆɽʂʊʋɺɸʅʅʗ, ɹʋɼɯɺʅʀʎʊɺɸ ʊɸ 

ɽʂʉʇʃʋɸʊɸʎɯɰ ʌʋʅɼɸʄɽʅʊɯɺ ɹɸɻɸʊʆʇʆɺɽʈʍʆɺʀʍ ɾʀʊʃʆɺʀʍ ɹʋɼʀʅʂɯɺééééééééééééééééé133 

 



 

 

˔̨̂̑̎̉̋ ̨̨̍́̓̆̑́̌̃ V˴ ˏ ̩̝̩̒̆̔̋̑́̎̒̋̏ ̝̩̒̓̔̅̆̎̓̒̋̏ ̎́̔̋̏̃̏-̘̩̐̑́̋̓̉̎̏ ̨̗̩̋̏̎̆̑̆̎̕ 

4                                                             x ̝̩̝̆̎̓̑́̌̎̏̔̋̑́̎̒̋̉̊ ̨̗̝̎́̏̎́̌̎̉̊ ̨̖̘̓̆̎̎̉̊ ̨̔̎̃̆̑̒̉̓ ̆̓ 

ʏʝʨʚʦʥʦʰʪʘʥ ɸ.ʃ., ʂʦʣʽʩʥʠʢ ʄ.ʇ., ʇʘʥʪʝʣʝʻʥʢʦ ɺ.ɯ. 

ʄʆɼɽʃʖɺɸʅʅʗ ʇʈʆʎɽʉʋ ɺʀʊʗɻɸʅʅʗ ʄɽʊɸʃɽɺʆɻʆ ʐʇʋʅʊʋ ɿ ˆʈʋʅʊʋ ɿɸ ɼʆʇʆʄʆɻʆʖ ʂʈɸʅɸ ɿ 

ɺɯɹʈʆɿɸʅʋʈʖɺɸʏɽʄééééééééééééééééééééééééééééééééééééééééééééé..135 

 

ʗʮʫʥ ɺ.ɺ. 

ʂʆʄʇʃɽʂʉʅɯ ɸʅɸʃɯʊʀʏʅɯ ʊɸ ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅɯ ɼʆʉʃɯɼɾɽʅʅʗ ɺɯɹʈɸʎɯʁʅʆʇʅɽɺʄʆʊʈɸʅʉʇʆʈʊʅʀʍ 

ʄɸʐʀʅ ʎʀʂʃɯʏʅʆɰ éééééééééééééééééééééééééééééééééééééééééééééé136 

 

 ʗʮʫʥ ɺ.ɺ. 

ɼʆʉʃɯɼɾɽʅʅʗ ʄɽʍɸʅɯʂʀ ʈʋʍʋ ʎɽʄɽʅʊʅʆɰ ɸɽʈʆʉʋʄɯʐɯ ɺ ɽɾɽʂʊʆʈʅʀʍ ʇʅɽɺʄʆʊʈɸʅʉʇʆʈʊʅʀʍ 

ʋʉʊɸʅʆɺʂɸʍ ɿ ʋʈɸʍʋɺɸʅʅʗʄ ɯʅʊɽɻʈɸʃʔʅʆɻʆ ʂʆɽʌɯʎɯɭʅʊʋ ʆʇʆʈʋ ʇʈʀ ʈʆɿɺɸʅʊɸɾɽʅʅɯ ɿɸʃɯɿʅʀʏʅʀʍ 

ɺɸɻʆʅɯɺééééééééééééééééééééééééééééééééééééééééééééééééééééé138 
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ʋɼʂ 633.853.32 

ʆʇʊʀʄɯɿɸʎɯʗ  ʍɸʈɸʂʊɽʈʀʉʊʀʂ ʌɽʈʄ  ʂɸʈʂɸʉɸ ʎɽʍʋ ʇʆ 

ɺʀɻʆʊʆɺʃɽʅʅʖ ɹʋɼɯɺɽʃʔʅʀʍ ʂʆʅʉʊʈʋʂʎɯʁ ɿ ɺʀʂʆʈʀʉʊɸʅʅʗʄ 

ʉɸʇʈ çSOLIDWORKSè 

ɼ.ʖ. ɸʨʪʝʤʝʥʢʦ, ʤʘʛʽʩʪʨʘʥʪ ʛʨ. ɹɯ-23ʄɿ, 

ɺ.ɸ. ʅʘʩʪʦʷʱʠʡ,  ʧʨʦʬ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ  ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʝʪʘ ʮʽʻʾ ʨʦʙʦʪʠ ʧʦʣʷʛʘʣʘ ʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʉɸʇʈ çSolidWorks è ʜʣʷ ʚʠʚʯʝʥʥʷ 

ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʘʮʽʡʥʦʛʦ ʩʪʘʥʫ ʪʘ ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʚʠʙʦʨʫ  ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʤʝʪʘʣʝʚʠʭ ʬʝʨʤ. ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʣʘ ʤʝʪʘʣʝʚʘ ʬʝʨʤʘ ʢʘʨʢʘʩʫ ʮʝʭʫ ʟ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʚ ʆʜʝʩʴʢʽʡ ʦʙʣʘʩʪʽ. ʌʝʨʤʘ  ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ. 1. 

 

 

ʈʠʩʫʥʦʢ 1 ï ʄʝʪʘʣʝʚʘ ʬʝʨʤʘ ʢʘʨʢʘʩʫ  ʮʝʭʫ  ʚʠʛʦʪʦʚʣʝʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

ʇʽʩʣʷ ʟʙʦʨʫ ʥʘʚʘʥʪʘʞʝʥʴ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʩʪʘʪʠʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʬʝʨʤʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ  ʧʨʦʛʨʘʤʠ ĂSCADò ʪʘ ʦʙʨʘʥʦ ʧʝʨʝʨʽʟʠ ʜʣʷ ʤʝʪʘʣʝʚʠʭ ʬʝʨʤ ʢʘʨʢʘʩʫ. ɼʣʷ 

ʫʪʦʯʥʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʽ ʦʧʪʠʤʽʟʘʮʽʾ ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʾ, ʷʢʝ ʧʦʣʷʛʘʣʦ ʚ ʟʤʝʥʰʝʥʥʽ ʚʘʛʠ ʬʝʨʤ 

ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ ʾʭʥʴʦʾ ʤʽʮʥʦʩʪʽ ʪʘ ʞʦʨʩʪʢʦʩʪʽ, ʟʜʽʡʩʥʝʥʦ ʢʦʤʧ'ʶʪʝʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʬʝʨʤʠ ʚ 

ʩʝʨʝʜʦʚʠʱʽ ʉɸʇʈ çSolidWorksè. 

ʅʘ ʨʠʩ. 2, 3, 4, 5, 6  ʚ ʛʨʘʬʽʯʥʦʤʫ ʚʠʛʣʷʜʽ  ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʬʝʨʤʠ 

ʤʝʪʘʣʝʚʦʛʦ ʢʘʨʢʘʩʫ ʪʘ ʾʾ ʝʣʝʤʝʥʪʽʚ. 

 

 

ʈʠʩʫʥʦʢ 2 ï ʈʦʟʧʦʜʽʣʝʥʥʷ  ʥʘʧʨʫʞʝʥʴ ʚ ʝʣʝʤʝʥʪʘʭ ʬʝʨʤʠ 

 

ʈʠʩʫʥʦʢ 3 ï ʈʦʟʧʦʜʽʣʝʥʥʷ  ʧʝʨʝʤʽʱʝʥʴ ʝʣʝʤʝʥʪʽʚ ʬʝʨʤʠ 



 

 

˔̨̂̑̎̉̋ ̨̨̍́̓̆̑́̌̃ V˴ ˏ ̩̝̩̒̆̔̋̑́̎̒̋̏ ̝̩̒̓̔̅̆̎̓̒̋̏ ̎́̔̋̏̃̏-̘̩̐̑́̋̓̉̎̏ ̨̗̩̋̏̎̆̑̆̎̕ 

6                                                             x ̝̩̝̆̎̓̑́̌̎̏̔̋̑́̎̒̋̉̊ ̨̗̝̎́̏̎́̌̎̉̊ ̨̖̘̓̆̎̎̉̊ ̨̔̎̃̆̑̒̉̓ ̆̓ 

 

ʈʠʩʫʥʦʢ 4 ï ʈʝʟʫʣʴʪʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʧʮʽʾ çʟʦʥʜʫʚʘʥʥʷè ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ  ʥʘʧʨʫʞʝʥʴ ʚ ʫʟʣʘʭ ʬʝʨʤʠ 

 

ʈʠʩʫʥʦʢ 5 ï ɻʨʘʬʽʯʥʝ  ʚʠʟʥʘʯʝʥʥʷ ʥʘʧʨʫʞʝʥʴ ʚ ʚʫʟʣʘʭ  ʬʝʨʤʠ 

 

ʈʠʩʫʥʦʢ 6 ï ɻʨʘʬʽʯʥʝ  ʨʦʟʧʦʜʽʣʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʟʘʧʘʩʫ ʤʽʮʥʦʩʪʽ ʝʣʝʤʝʥʪʽʚ  ʬʝʨʤʠ 
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ʈʠʩʫʥʦʢ 7 ï ʄʘʩʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʝʨʤʠ, ʚʠʟʥʘʯʝʥʽ ʟʘ ʉɸʇʈ çSolid worksè 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʜʣʷ ʩʪʦʷʢʽʚ ʽ ʨʦʟʢʦʩʽʚ  ʬʝʨʤʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʥʝʜʦʥʘʧʨʫʞʝʥʥʷ, ʟʦʢʨʝʤʘ ʜʣʷ ʮʝʥʪʨʘʣʴʥʦʛʦ ʩʪʦʷʢʘ ʜʽʶʯʝ  ʥʘʧʨʫʞʝʥʥʷ  ʚ 2 ʨʘʟʠ ʟʤʝʥʰʝʥʦ 

ʧʦʨʽʚʥʷʥʦ ʟ ʜʦʧʫʩʪʠʤʠʤʠ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʦʛʦ ʧʝʨʝʚʠʱʝʥʥʷ (ʙʽʣʴʰʝ ʥʽʞ ʫ ʚʜʚʽʯʽ) 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʟʘʧʘʩʫ ʤʽʮʥʦʩʪʽ. 

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʙʫʣʦ ʫʭʚʘʣʝʥʦ ʨʽʰʝʥʥʷ ʟʥʠʟʠʪʠ ʤʘʩʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʡʙʽʣʴʰ 

ʥʝʜʦʚʘʥʪʘʞʝʥʠʭ ʝʣʝʤʝʥʪʽʚ ʬʝʨʤʠ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʧʦʢʨʘʱʠʪʠ ʢʦʥʩʪʨʫʢʮʽʶ,  ʧʽʜʚʠʱʠʪʴ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʟʥʠʟʠʪʴ ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʘʩʫ ʤʽʮʥʦʩʪʽ ʝʣʝʤʝʥʪʽʚ ʜʦ 

ʦʧʪʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ. 

ʅʘ ʨʠʩ. 8 ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʦʚʘ ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʷ ʬʝʨʤʠ ʟ ʧʦʣʝʛʰʝʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʦʚʝʜʝʥʠʭ ʫ ʉɸʇʈ çSolidWorks 2013è, ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩ.9ð2.13, ʜʝ ʚ 

ʛʨʘʬʽʯʥʦʤʫ ʚʠʛʣʷʜʽ ʚʽʜʦʙʨʘʞʝʥʽ ʟʤʽʥʠ, ʚʥʝʩʝʥʽ ʜʦ ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʾ, ʪʘ ʾʭ ʚʧʣʠʚ ʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʝʨʤʠ. ɸʥʘʣʽʟ ʩʚʽʜʯʠʪʴ, ʱʦ   ʦʪʨʠʤʘʥʘ ʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʘ ʢʦʥʩʪʨʫʢʮʽ ̫ʟ 

ʧʦʢʨʘʱʝʥʠʤʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. 

 

ʈʠʩʫʥʦʢ 8 ï ɻʨʘʬʽʯʥʝ ʨʦʟʧʦʜʽʣʝʥʥʷ  ʥʘʧʨʫʞʝʥʥʷ ʚ ʝʣʝʤʝʥʪʘʭ ʧʦʢʨʘʱʝʥʦʾ  ʬʝʨʤʠ. 



 

 

˔̨̂̑̎̉̋ ̨̨̍́̓̆̑́̌̃ V˴ ˏ ̩̝̩̒̆̔̋̑́̎̒̋̏ ̝̩̒̓̔̅̆̎̓̒̋̏ ̎́̔̋̏̃̏-̘̩̐̑́̋̓̉̎̏ ̨̗̩̋̏̎̆̑̆̎̕ 

8                                                             x ̝̩̝̆̎̓̑́̌̎̏̔̋̑́̎̒̋̉̊ ̨̗̝̎́̏̎́̌̎̉̊ ̨̖̘̓̆̎̎̉̊ ̨̔̎̃̆̑̒̉̓ ̆̓ 

 

ʈʠʩʫʥʦʢ 9 ï ɻʨʘʬʽʯʥʝ ʨʦʟʧʦʜʽʣʝʥʥʷ ʜʝʬʦʨʤʘʮʡ̔ ʚ ʚ ʝʣʝʤʝʥʪʘʭ ʧʦʢʨʘʱʝʥʦʾ  ʬʝʨʤʠ 

 
 

ʈʠʩʫʥʦʢ 10 ï ɻʨʘʬʽʯʥʝ ʨʦʟʧʦʜʽʣʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʟʘʧʘʩʘ ʤʽʮʥʦʩʪʽ ʚ ʝʣʝʤʝʥʪʘʭ ʧʦʢʨʘʱʝʥʦʾ  ʬʝʨʤʠ 

 

 

 

ʈʠʩʫʥʦʢ 11 ï ʈʝʟʫʣʴʪʘʪʠ ʧʝʨʝʚʽʨʢʠ ʥʘʧʨʫʞʝʥʴ ʚ ʚʫʟʣʘʭ ʧʦʢʨʘʱʝʥʦʾ ʬʝʨʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʧʮʽʾ çʟʦʥʜʫʚʘʥʥʷè 
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ʈʠʩʫʥʦʢ 12 ï ʄʘʩʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ  ʬʝʨʤʠ, ʧʦʢʨʘʱʝʥʦʾ  ʟʘ ʜʦʧʦʤʦʛʦʶ  ʉɸʇʈ çSolid worksè 

ɸʥʘʣʽʟ ʥʘʚʝʜʝʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʽʜʪʚʝʨʜʞʫʻ ʜʦʩʷʛʥʝʥʥʷ ʦʩʥʦʚʥʠʭ ʮʽʣʝʡ ʜʦʩʣʽʜʞʝʥʥʷ, ʘ 

ʩʘʤʝ ʦʧʪʠʤʽʟʘʮʽʻʶ ʤʝʪʘʣʝʚʦʾ ʢʦʥʩʪʨʫʢʮʽʡ ʬʝʨʤ ʧʦʢʨʽʚʣʽ ʢʦʨʧʫʩʫ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ: 

ʅʘʧʨʫʞʝʥʥʷ ʽ ʜʝʬʦʨʤʘʮʽʷ: ʄʘʢʩʠʤʘʣʴʥʝ ʥʘʧʨʫʞʝʥʥʷ ʚ ʮʝʥʪʨʘʣʴʥʦʤʫ ʩʪʦʷʢʫ 

ʦʧʪʠʤʽʟʦʚʘʥʦʾ ʬʝʨʤʠ  ʩʪʘʥʦʚʠʪʴ 192 ʄʇʘ, ʱʦ ʤʝʥʰʝ ʛʨʘʥʠʮʽ ʤʽʮʥʦʩʪʽ ʤʘʪʝʨʽʘʣʫ (225 ʄʇʘ), 

ʪʘ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʜʽʡʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ. ʄʽʥʽʤʘʣʴʥʝ ʥʘʧʨʫʞʝʥʥʷ 4,9 ʄʇʘ ʪʘʢʦʞ ʚʢʘʟʫʻ ʥʘ 

ʘʜʝʢʚʘʪʥʠʡ ʨʦʟʧʦʜʽʣ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʄʘʢʩʠʤʘʣʴʥʘ ʜʝʬʦʨʤʘʮʽʷ ʚ 0,0125 ʤ ʻ ʟʥʘʯʥʦ ʤʝʥʰʦʶ ʟʘ 

ʜʦʧʫʩʪʠʤʽ ʧʨʦʛʠʥʠ (0,212 ʤ) ʜʣʷ ʬʝʨʤ ʜʦʚʞʠʥʦʶ 18 ʤ. 

ɿʘʧʘʩ ʤʽʮʥʦʩʪʽ: ʄʽʥʽʤʘʣʴʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʘʩʫ ʤʽʮʥʦʩʪʽ ʦʧʪʠʤʽʟʦʚʘʥʦʾ ʬʝʨʤʠ 

ʩʢʣʘʜʘʻ  1,513, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʨʝʢʦʤʝʥʜʦʚʘʥʠʤ  ʟʥʘʯʝʥʥʷʤ, ʪʘ ʧʽʜʪʚʝʨʜʞʫʻ ʥʘʜʽʡʥʽʩʪʴ ʽ 

ʙʝʟʧʝʯʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ. 

ʆʧʪʠʤʽʟʘʮʽʷ: ʇʦʨʽʚʥʷʥʥʷ ʤʘʩʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʢʘʟʫʻ, ʱʦ ʤʘʩʘ ʦʧʪʠʤʽʟʦʚʘʥʦʾ 

ʬʝʨʤʠ ʟʤʝʥʰʠʣʘʩʴ ʟ 2052 ʢʛ ʜʦ 1747 ʢʛ (ʥʘ 17,4%), ʘ ʦʙôʻʤ ʟ 0,26 ʤį ʜʦ 0,22 ʤį (ʥʘ 18%). ʎʝ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʫʩʧʽʰʥʫ ʦʧʪʠʤʽʟʘʮʽʶ ʢʦʥʩʪʨʫʢʮʽʾ ʙʝʟ ʚʪʨʘʪʠ ʤʽʮʥʦʩʪʽ. 

ʆʪʞʝ, ʚʩʽ ʧʦʩʪʘʚʣʝʥʽ ʟʘʜʘʯʽ ʚʠʢʦʥʘʥʦ, ʽ ʦʧʪʠʤʽʟʦʚʘʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʬʝʨʤʠ ʛʦʪʦʚʘ ʜʦ 

ʧʦʜʘʣʴʰʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ.  

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 

 1. ʂʣʠʤʝʥʢʦ ʌ.ɭ., ɹʘʨʘʙʘʰ ɺ.ʄ., ʉʪʦʨʦʞʝʥʢʦ ʃ.ɯ. ʄʝʪʘʣʝʚʽ ʢʦʥʩʪʨʫʢʮʽʾ. / ɿʘ ʨʝʜ. ʌ.ɭ. ʂʣʽʤʝʥʢʘ.  

ʇʽʜʨʫʯʥʠʢ 2-ʛʝ ʚʠʜʘʥʥʷ - ʃʴʚʽʚ.: ʉʚʽʪ, 2002. - 312 ʩ. 

2.   ʇʫʩʪʶʣʴʛʘ ʉ.ɯ. ɯʥʞʝʥʝʨʥʘ ʛʨʘʬʽʢʘ ʚ SolidWorks  - ʃʫʮʴʢ : ɺʝʞʘ-ɼʨʫʢ, 2018. ï 174 ʩ. 
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10                                                             x ̝̩̝̆̎̓̑́̌̎̏̔̋̑́̎̒̋̉̊ ̨̗̝̎́̏̎́̌̎̉̊ ̨̖̘̓̆̎̎̉̊ ̨̔̎̃̆̑̒̉̓ ̆̓ 

ʋɼʂ 624.042.4 

ɯʅʅʆɺɸʎɯʁʅɯ ʇɯɼʍʆɼʀ ɺ ʈɽʂʆʅʉʊʈʋʂʎɯɰ ʊɸ ɸʅɸʃɯɿɯ 

ɹʋɼɯɺɽʃʔʅʀʍ ʂʆʅʉʊʈʋʂʎɯʁ 

ɺ. ɹʘʙʽʡ ʩʪ. ʛʨ. ɹɯ-23ʄ-1, 

ɯ. ʉʢʨʠʥʥʽʢ, ʜʦʮ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʈʝʢʦʥʩʪʨʫʢʮʽʷ ʙʘʛʘʪʦʧʦʚʝʨʭʦʚʠʭ ʙʫʜʽʚʝʣʴ ʚ ʋʢʨʘʾʥʽ ʻ ʥʘʛʘʣʴʥʦʶ ʧʦʪʨʝʙʦʶ ʯʝʨʝʟ 

ʟʥʘʯʥʫ ʟʥʦʰʝʥʽʩʪʴ ʞʠʪʣʦʚʦʛʦ ʬʦʥʜʫ ʪʘ ʧʽʜʚʠʱʝʥʽ ʚʠʤʦʛʠ ʜʦ ʩʫʯʘʩʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ 

ʩʪʘʥʜʘʨʪʽʚ [1-3]. ʋʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʪʘʨʠʭ ʙʫʜʽʚʝʣʴ, ʱʦ ʙʫʜʫʚʘʣʠʩʷ ʟʘ ʟʘʩʪʘʨʽʣʠʤʠ 

ʥʦʨʤʘʤʠ, ʩʪʚʦʨʶʶʪʴ ʨʠʟʠʢʠ ʜʣʷ ʾʭʥʴʦʾ ʙʝʟʧʝʢʠ, ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʢʦʤʬʦʨʪʫ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʩʫʯʘʩʥʽ ʧʽʜʭʦʜʠ ʜʦ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʜʦʟʚʦʣʷʶʪʴ ʚʜʦʩʢʦʥʘʣʠʪʠ ʽʩʥʫʶʯʽ ʩʧʦʨʫʜʠ, 

ʟʨʦʙʠʪʠ ʾʭ ʚʽʜʧʦʚʽʜʥʠʤʠ ʜʦ ʩʫʯʘʩʥʠʭ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʟʙʝʨʝʛʪʠ ʘʨʭʽʪʝʢʪʫʨʥʫ ʩʧʘʜʱʠʥʫ. 

ʈʝʢʦʥʩʪʨʫʢʮʽʷ ʙʘʛʘʪʦʧʦʚʝʨʭʦʚʠʭ ʙʫʜʽʚʝʣʴ ʚʢʣʶʯʘʻ ʢʦʤʧʣʝʢʩ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ 

ʥʘ ʧʦʣʽʧʰʝʥʥʷ ʩʪʘʥʫ ʙʫʜʽʚʝʣʴ, ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ [4-6]. ɻʦʣʦʚʥʦʶ 

ʟʘʜʘʯʝʶ ʻ ʚʽʜʥʦʚʣʝʥʥʷ ʥʝʩʫʯʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʷʢʽ ʟʘʟʥʘʣʠ ʧʦʰʢʦʜʞʝʥʴ ʚʥʘʩʣʽʜʦʢ ʪʨʠʚʘʣʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʠ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ. ʋ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʦ ʩʫʯʘʩʥʽ ʨʽʰʝʥʥʷ, ʪʘʢʽ ʷʢ: 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʽʪʥʽʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʩʠʩʪʝʤ: ʥʘʧʨʠʢʣʘʜ, ʽʥʪʝʛʨʦʚʘʥʽ ʟʙʽʨʥʦ-

ʤʦʥʦʣʽʪʥʽ ʩʠʩʪʝʤʠ, ʷʢʽ ʧʦʻʜʥʫʶʪʴ ʥʘʜʽʡʥʽʩʪʴ ʪʘ ʰʚʠʜʢʽʩʪʴ ʤʦʥʪʘʞʫ. ʎʝ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ 

ʚʠʪʨʘʪʠ ʯʘʩʫ ʪʘ ʤʘʪʝʨʽʘʣʽʚ ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʽʾ. 

ɽʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʪʘ ʫʪʝʧʣʝʥʥʷ: ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʪʘʢʠʭ ʷʢ 

ʤʽʥʝʨʘʣʦʚʘʪʥʽ ʫʪʝʧʣʶʚʘʯʽ, ʜʦʧʦʤʘʛʘʻ ʩʢʦʨʦʪʠʪʠ ʪʝʧʣʦʚʽ ʚʪʨʘʪʠ ʙʫʜʽʚʝʣʴ ʥʘ 30ï50%. ʎʝ ʥʝ 

ʣʠʰʝ ʧʦʢʨʘʱʫʻ ʫʤʦʚʠ ʧʨʦʞʠʚʘʥʥʷ, ʘ ʡ ʟʤʝʥʰʫʻ ʚʠʪʨʘʪʠ ʥʘ ʦʧʘʣʝʥʥʷ. 

ʇʦʢʨʘʱʝʥʥʷ ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʚʠʛʣʷʜʫ: ʤʦʜʝʨʥʽʟʘʮʽʷ ʬʘʩʘʜʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʽʩʪʦʨʠʯʥʦʛʦ ʩʪʠʣʶ ʜʦʟʚʦʣʷʻ ʟʙʝʨʽʛʘʪʠ ʫʥʽʢʘʣʴʥʽʩʪʴ ʙʫʜʽʚʝʣʴ, ʦʜʥʦʯʘʩʥʦ ʜʦʜʘʶʯʠ ʾʤ 

ʩʫʯʘʩʥʦʛʦ ʚʠʛʣʷʜʫ. 

 

ʈʠʩʫʥʦʢ 1 -  ʈʝʢʦʥʩʪʨʫʢʮʽʷ ʙʫʜʽʚʣʽ ʧʽʜ ʎʅɸʇ ʫ ʤ. ɹʽʣʘ ʎʝʨʢʚʘ 

ɼʝʪʘʣʴʥʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚʧʣʠʚ ʜʝʬʝʢʪʽʚ, ʪʘʢʠʭ ʷʢ ʪʨʽʱʠʥʠ ʚ ʙʝʪʦʥʽ ʪʘ ʢʦʨʦʟʽʷ 

ʘʨʤʘʪʫʨʠ, ʥʘ ʥʝʩʫʯʫ ʟʜʘʪʥʽʩʪʴ ʙʫʜʽʚʝʣʴ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʩʥʦʚʥʽ ʧʨʦʙʣʝʤʠ ʚʠʥʠʢʘʶʪʴ ʯʝʨʝʟ 

ʥʝʧʨʘʚʠʣʴʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʧʦʨʫʰʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʪʨʠʚʘʣʠʡ ʚʧʣʠʚ 

ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠ ʦʮʽʥʢʠ ʩʪʘʥʫ ʢʦʥʩʪʨʫʢʮʽʡ, ʷʢʽ 

ʜʦʟʚʦʣʷʶʪʴ ʟʘʟʜʘʣʝʛʽʜʴ ʚʠʟʥʘʯʠʪʠ ʢʨʠʪʠʯʥʽ ʝʣʝʤʝʥʪʠ ʪʘ ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʠʪʨʘʪʠ ʥʘ ʾʭ 

ʚʽʜʥʦʚʣʝʥʥʷ/ 

ɺʘʞʣʠʚʫ ʨʦʣʴ ʫ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʚʽʜʽʛʨʘʶʪʴ ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ, ʦʩʦʙʣʠʚʦ ʦʞʝʣʝʜʥʦ-

ʚʽʪʨʦʚʽ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʫʪʚʦʨʝʥʥʷ ʣʴʦʜʫ ʥʘ ʢʦʥʩʪʨʫʢʮʽʷʭ ʟʙʽʣʴʰʫʻ ʾʭ ʚʘʛʫ, ʘ 



 

ñɼʦʩʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʩʫʯʘʩʥʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡò 
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ʩʠʣʴʥʠʡ ʚʽʪʝʨ ʩʪʚʦʨʶʻ ʜʦʜʘʪʢʦʚʠʡ ʪʠʩʢ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʘʚʘʨʽʡ. ɿʘʩʪʦʩʦʚʘʥʘ 

ʤʝʪʦʜʠʢʘ ʨʘʡʦʥʫʚʘʥʥʷ ʢʣʽʤʘʪʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʜʘʻ ʟʤʦʛʫ ʚʨʘʭʦʚʫʚʘʪʠ ʩʧʝʮʠʬʽʢʫ ʢʦʞʥʦʛʦ 

ʨʝʛʽʦʥʫ, ʱʦ ʧʽʜʚʠʱʫʻ ʥʘʜʽʡʥʽʩʪʴ ʙʫʜʽʚʝʣʴ. 

ʆʢʨʽʤ ʮʴʦʛʦ, ʧʽʜ ʯʘʩ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʚʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʟʨʫʯʥʽʩʪʴ ʜʣʷ ʤʝʰʢʘʥʮʽʚ. 

ʅʘʧʨʠʢʣʘʜ, ʩʪʚʦʨʝʥʥʷ ʟʦʥ ʜʣʷ ʚʽʜʧʦʯʠʥʢʫ, ʙʣʘʛʦʫʩʪʨʽʡ ʪʝʨʠʪʦʨʽʾ ʪʘ ʧʦʣʽʧʰʝʥʥʷ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʣʘʥʫʚʘʥʥʷ. ʋ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʦ ʧʨʠʢʣʘʜʠ ʦʥʦʚʣʝʥʥʷ ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʽʚ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʘʛʘʪʦʨʽʚʥʝʚʠʭ ʢʚʘʨʪʠʨ, ʷʢʽ ʥʘʜʘʶʪʴ ʙʽʣʴʰʝ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʢʦʤʬʦʨʪʥʦʛʦ 

ʧʨʦʞʠʚʘʥʥʷ. 

ʆʜʥʠʤ ʽʟ ʧʨʽʦʨʠʪʝʪʽʚ ʻ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ. ɿʘʚʜʷʢʠ ʩʫʯʘʩʥʠʤ ʪʝʧʣʦʪʝʭʥʽʯʥʠʤ 

ʨʽʰʝʥʥʷʤ, ʪʘʢʠʤ ʷʢ ʙʘʛʘʪʦʰʘʨʦʚʽ ʩʪʽʥʠ ʟ ʫʪʝʧʣʶʚʘʯʝʤ, ʤʦʞʥʘ ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʥʘ 

ʦʧʘʣʝʥʥʷ ʜʦ 40%. ʎʝ ʥʝ ʣʠʰʝ ʟʥʠʞʫʻ ʬʽʥʘʥʩʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʤʝʰʢʘʥʮʽʚ, ʘʣʝ ʡ ʨʦʙʠʪʴ 

ʙʫʜʽʚʣʽ ʙʽʣʴʰ ʝʢʦʣʦʛʽʯʥʠʤʠ. 

ʉʫʯʘʩʥʽ ʧʽʜʭʦʜʠ ʜʦ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʙʫʜʽʚʝʣʴ ʜʦʟʚʦʣʷʶʪʴ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʾʭʥʶ 

ʥʘʜʽʡʥʽʩʪʴ, ʢʦʤʬʦʨʪʥʽʩʪʴ ʪʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ. 

1. ɺʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʪʝʭʥʦʣʦʛʽʡ ʟʘʙʝʟʧʝʯʫʻ ʰʚʠʜʢʽʩʪʴ ʽ ʝʢʦʥʦʤʽʯʥʽʩʪʴ 
ʨʝʢʦʥʩʪʨʫʢʮʽʡ. 

2. ʋʨʘʭʫʚʘʥʥʷ ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʪʘʢʠʭ ʷʢ ʦʞʝʣʝʜʥʦ-ʚʽʪʨʦʚʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ ʘʚʘʨʽʡ ʪʘ ʧʽʜʚʠʱʫʻ ʪʨʠʚʘʣʽʩʪʴ ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʫʜʽʚʝʣʴ. 

3. ʂʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʚʢʣʶʯʘʻ ʚʨʘʭʫʚʘʥʥʷ ʧʦʪʨʝʙ ʤʝʰʢʘʥʮʽʚ, 

ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʽ ʩʫʯʘʩʥʠʭ ʥʦʨʤ ʙʝʟʧʝʢʠ. 
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ɺ. ɼʘʨʽʻʥʢʦ, ʜʦʮ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʙʫʜʽʚʥʠʮʪʚʘ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʠʤ ʻ ʧʽʜʚʠʱʝʥʥʷ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʟʥʠʞʝʥʥʷ ʾʭʥʴʦʾ ʱʽʣʴʥʦʩʪʽ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʤʝʭʘʥʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ.  

ʌʽʙʨʦʧʽʥʦʙʝʪʦʥ, ʷʢ ʨʽʟʥʦʚʠʜ ʧʦʨʠʩʪʠʭ ʙʝʪʦʥʽʚ, ʤʘʻ ʥʠʟʢʫ ʧʝʨʝʚʘʛ, ʪʘʢʠʭ ʷʢ ʚʠʩʦʢʽ 

ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʥʠʟʴʢʘ ʱʽʣʴʥʽʩʪʴ ʽ ʝʢʦʥʦʤʽʯʥʽʩʪʴ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʘʚʪʦʢʣʘʚʥʠʤʠ 

ʤʘʪʝʨʽʘʣʘʤʠ. ʋ ʙʫʜʽʚʥʠʮʪʚʽ ʞʠʪʣʦʚʠʭ ʽ ʛʨʦʤʘʜʩʴʢʠʭ ʩʧʦʨʫʜ ʮʝʡ ʤʘʪʝʨʽʘʣ ʤʘʻ ʚʝʣʠʢʠʡ 

ʧʦʪʝʥʮʽʘʣ ʟʘʚʜʷʢʠ ʩʚʦʾʡ ʟʜʘʪʥʦʩʪʽ ʧʦʻʜʥʫʚʘʪʠ ʪʝʧʣʦʽʟʦʣʷʮʽʶ ʪʘ ʤʝʭʘʥʽʯʥʫ ʤʽʮʥʽʩʪʴ. 

ʆʩʥʦʚʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʬʽʙʨʦʧʽʥʦʙʝʪʦʥʫ ʻ ʤʦʞʣʠʚʽʩʪʴ ʡʦʛʦ ʜʠʩʧʝʨʩʥʦʛʦ ʘʨʤʫʚʘʥʥʷ 

ʧʦʣʽʘʤʽʜʥʠʤʠ ʪʘ ʧʦʣʽʧʨʦʧʽʣʝʥʦʚʠʤʠ ʚʦʣʦʢʥʘʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʧʦʢʨʘʱʠʪʠ ʡʦʛʦ 

ʚʣʘʩʪʠʚʦʩʪʽ. 

ʋ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʫ ʚʠʛʦʪʦʚʣʝʥʥʷ ʬʽʙʨʦʧʽʥʦʙʝʪʦʥʫ ʽʟ 

ʚʚʝʜʝʥʥʷʤ ʧʦʣʽʘʤʽʜʥʠʭ ʚʦʣʦʢʦʥ. ʎʝʡ ʧʨʦʮʝʩ ʧʝʨʝʜʙʘʯʘʻ ʧʽʜʙʽʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʢʣʘʜʫ 

ʤʘʪʝʨʽʘʣʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʡʦʛʦ ʩʪʽʡʢʽʩʪʴ ʜʦ ʪʨʽʱʠʥʦʫʪʚʦʨʝʥʥʷ ʽ ʜʝʬʦʨʤʘʮʽʡ. ɿʦʢʨʝʤʘ, 

ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʻ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʦʣʦʢʦʥ, ʷʢʘ ʩʢʣʘʜʘʻ ʜʦ 2% ʦʙ'ʻʤʫ 

ʪʚʝʨʜʦʾ ʬʘʟʠ. ɼʦʜʘʚʘʥʥʷ ʚʦʣʦʢʦʥ ʩʪʚʦʨʶʻ ʚ ʤʘʪʝʨʽʘʣʽ ʤʽʢʨʦʩʪʨʫʢʪʫʨʫ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʟʤʝʥʰʠʪʠ ʣʦʢʘʣʴʥʽ ʥʘʧʨʫʞʝʥʥʷ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʜʽʻʶ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʽ 

ʧʽʜʚʠʱʠʪʠ ʩʪʽʡʢʽʩʪʴ ʜʦ ʨʫʡʥʫʚʘʥʥʷ. 

ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʙʫʣʦ ʧʨʠʜʽʣʝʥʦ ʪʨʽʱʠʥʦʩʪʽʡʢʦʩʪʽ ʬʽʙʨʦʧʽʥʦʙʝʪʦʥʫ, ʷʢʘ ʻ ʢʣʶʯʦʚʠʤ 

ʬʘʢʪʦʨʦʤ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʢʦʥʩʪʨʫʢʮʽʷʭ, ʱʦ ʟʘʟʥʘʶʪʴ ʟʥʘʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʚʚʝʜʝʥʥʷ ʧʦʣʽʘʤʽʜʥʠʭ ʚʦʣʦʢʦʥ ʫ ʩʢʣʘʜʽ ʜʦ 2% 

ʚʽʜ ʦʙ'ʻʤʫ ʪʚʝʨʜʦʾ ʬʘʟʠ ʟʙʽʣʴʰʫʻ ʤʽʮʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʥʘ ʩʪʠʩʢ ʽ ʨʦʟʪʷʛ ʥʘ 20ï25%. ɿʘʚʜʷʢʠ 

ʮʴʦʤʫ ʚʜʘʻʪʴʩʷ ʟʤʝʥʰʠʪʠ ʨʠʟʠʢ ʨʫʡʥʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ ʧʽʜ ʜʽʻʶ ʩʪʘʪʠʯʥʠʭ ʽ ʜʠʥʘʤʽʯʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ. ɺʘʞʣʠʚʠʤ ʜʦʩʷʛʥʝʥʥʷʤ ʻ ʧʦʢʨʘʱʝʥʥʷ ʨʽʚʥʦʤʽʨʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʚʥʫʪʨʽʰʥʽʭ 

ʥʘʧʨʫʞʝʥʴ ʫ ʤʘʪʝʨʽʘʣʽ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʙʽʣʴʰ ʥʘʜʽʡʥʠʤ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʥʝʩʫʯʠʭ 

ʢʦʥʩʪʨʫʢʮʽʷʭ. 

 

ʈʠʩʫʥʦʢ 1 -  ʌʽʙʨʘ ʧʦʣʽʧʨʦʧʽʣʝʥʦʚʘ 
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ɿʘʩʪʦʩʫʚʘʥʥʷ ʬʽʙʨʦʧʽʥʦʙʝʪʦʥʫ ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʩʢʦʨʦʪʠʪʠ ʪʝʧʣʦʚʪʨʘʪʠ ʯʝʨʝʟ 

ʟʦʚʥʽʰʥʽ ʩʪʽʥʠ ʩʧʦʨʫʜ. ɿʘʚʜʷʢʠ ʚʠʩʦʢʽʡ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʽʡ ʟʜʘʪʥʦʩʪʽ ʤʘʪʝʨʽʘʣ ʟʘʙʝʟʧʝʯʫʻ 

ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʦʧʘʣʝʥʥʷ ʜʦ 30ï50%. ʎʝ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʙʫʜʽʚʝʣʴ ʫ ʨʝʛʽʦʥʘʭ ʽʟ 

ʩʫʚʦʨʠʤʠ ʢʣʽʤʘʪʠʯʥʠʤʠ ʫʤʦʚʘʤʠ. ɺʦʜʥʦʯʘʩ ʥʠʟʴʢʘ ʱʽʣʴʥʽʩʪʴ ʬʽʙʨʦʧʽʥʦʙʝʪʦʥʫ ʩʧʨʠʷʻ 

ʟʤʝʥʰʝʥʥʶ ʚʘʛʠ ʢʦʥʩʪʨʫʢʮʽʡ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʬʫʥʜʘʤʝʥʪ ʽ ʟʤʝʥʰʠʪʠ 

ʟʘʛʘʣʴʥʫ ʚʘʨʪʽʩʪʴ ʙʫʜʽʚʥʠʮʪʚʘ. 

ʋ ʨʦʙʦʪʽ ʪʘʢʦʞ ʜʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʬʽʙʨʦʧʽʥʦʙʝʪʦʥʫ ʥʘ ʟʘʛʘʣʴʥʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʧʦʨʫʜ. ɿʦʢʨʝʤʘ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ ʤʘʪʝʨʽʘʣʫ ʫ ʥʝʩʫʯʠʭ ʽ 

ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʙʫʜʽʚʝʣʴ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʠʤ ʙʫʜʽʚʝʣʴʥʠʤ ʩʪʘʥʜʘʨʪʘʤ. ɼʦʜʘʪʢʦʚʠʤ ʧʦʟʠʪʠʚʥʠʤ ʬʘʢʪʦʨʦʤ ʻ 

ʝʢʦʣʦʛʽʯʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ, ʦʩʢʽʣʴʢʠ ʡʦʛʦ ʚʠʛʦʪʦʚʣʝʥʥʷ ʥʝ ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʠʭ ʝʥʝʨʛʦʚʠʪʨʘʪ, ʘ 

ʧʨʦʮʝʩ ʪʚʝʨʜʽʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʚʪʦʢʣʘʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʦʮʽʥʶʚʘʥʥʷ ʚʧʣʠʚʫ ʧʦʣʽʘʤʽʜʥʠʭ ʚʦʣʦʢʦʥ ʥʘ 

ʧʨʦʮʝʩʠ ʫʩʘʜʢʠ ʤʘʪʝʨʽʘʣʫ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʚʝʜʝʥʥʷ ʚʦʣʦʢʦʥ ʟʤʝʥʰʫʻ ʨʽʚʝʥʴ ʫʩʘʜʢʠ 

ʬʽʙʨʦʧʽʥʦʙʝʪʦʥʫ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʡʦʛʦ ʩʪʘʙʽʣʴʥʽʩʪʴ ʫ ʨʦʟʤʽʨʘʭ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʎʝ 

ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʜʣʷ ʥʝʩʫʯʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʜʝ ʥʘʚʽʪʴ ʥʝʟʥʘʯʥʽ ʜʝʬʦʨʤʘʮʽʾ ʤʦʞʫʪʴ 

ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʧʦʨʫʰʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʩʧʦʨʫʜʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʜʝʤʦʥʩʪʨʫʶʪʴ, ʱʦ ʬʽʙʨʦʧʽʥʦʙʝʪʦʥ ʻ 

ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʤ ʙʫʜʽʚʝʣʴʥʠʤ ʤʘʪʝʨʽʘʣʦʤ, ʷʢʠʡ ʧʦʻʜʥʫʻ ʥʠʟʴʢʫ ʱʽʣʴʥʽʩʪʴ, ʚʠʩʦʢʫ 

ʪʝʧʣʦʽʟʦʣʷʮʽʶ, ʪʨʽʱʠʥʦʩʪʽʡʢʽʩʪʴ ʽ ʤʽʮʥʽʩʪʴ. ʁʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʙʫʜʽʚʥʠʮʪʚʽ ʜʦʟʚʦʣʷʻ 

ʟʥʠʟʠʪʠ ʤʘʪʝʨʽʘʣʦʤʽʩʪʢʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʡ, ʩʢʦʨʦʪʠʪʠ ʪʝʧʣʦʚʪʨʘʪʠ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʾʭʥʶ 

ʜʦʚʛʦʚʽʯʥʽʩʪʴ. 
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ʋɼʂ 624.042.4 

ʄɽʊʆɼʀʂɸ ɯ ʈɽɿʋʃʔʊɸʊʀ  

ɸɼʄɯʅɯʉʊʈɸʊʀɺʅʆ-ʊɽʈʀʊʆʈɯɸʃʔʅʆɻʆ ʈɸʁʆʅʋɺɸʅʅʗ 

ʇɸʈɸʄɽʊʈɯɺ ʆɾɽʃɽɼʅʆ-ɺɯʊʈʆɺʆɻʆ ʅɸɺɸʅʊɸɾɽʅʅʗ 

ʆ.ɺ. ɹʦʩʴʢʦ, ʤʘʛʽʩʪʨʘʥʪ ʛʨ. ɹɯ-23ʄ-1 

 ɺ.ɸ. ʇʘʰʠʥʩʴʢʠʡ, ʧʨʦʬ., ʜ-ʨ. ʪʝʭʥ. ʥʘʫʢ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɸ.ʄ. ɾʘʨʦʚʘ, ʚʠʢʣ. 

ʂʨʦʧʠʚʥʠʮʴʢʠʡ ʙʫʜʽʚʝʣʴʥʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ 

 

ʆʞʝʣʝʜʴ ʫʪʚʦʨʶʻʪʴʩʷ ʫ ʨʝʟʫʣʴʪʘʪʽ ʟʘʤʝʨʟʘʥʥʷ ʚʦʜʠ ʥʘ ʜʝʨʝʚʘʭ, ʚʽʜʢʨʠʪʠʭ ʧʦʚʝʨʭʥʷʭ 

ʢʦʥʩʪʨʫʢʮʽʡ, ʧʨʦʚʦʜʘʭ ʣʽʥʽʡ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯʽ ʪʘ ʟʚ'ʷʟʢʫ. ʎʝ ʷʚʠʱʝ ʨʝʘʣʽʟʫʻʪʴʩʷ ʧʨʠ ʚʠʩʦʢʽʡ 

ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ, ʧʽʜ ʯʘʩ ʪʫʤʘʥʫ, ʜʦʱʫ ʯʠ ʤʦʢʨʦʛʦ ʩʥʽʛʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʧʦʚʽʪʨʷ ʚʽʜ 0Áʉ 

ʜʦ ï6Áʉ ʪʘ ʥʝʚʝʣʠʢʠʭ ʰʚʠʜʢʦʩʪʷʭ ʚʽʪʨʫ. ɺ̔ ʜʢʣʘʜʝʥʥʷ ʦʞʝʣʝʜʽ ʥʝ ʣʠʰʝ ʩʪʚʦʨʶʶʪʴ ʟʥʘʯʥʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʾʾ ʚʘʛʠ, ʘʣʝ ʡ ʟʙʽʣʴʰʫʶʪʴ ʚʽʪʨʦʚʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʟʥʘʯʥʦʛʦ 

ʟʨʦʩʪʘʥʥʷ ʥʘʚʽʪʨʷʥʦʾ ʧʣʦʱʽ ʚʽʜʢʨʠʪʠʭ ʝʣʝʤʝʥʪʽʚ. ʆʞʝʣʝʜʴ ʤʦʞʝ ʩʧʨʠʯʠʥʷʪʠ ʟʥʘʯʥʽ ʟʙʠʪʢʠ 

ʫʥʘʩʣʽʜʦʢ ʘʚʘʨʽʡ ʥʘ ʣʽʥʽʷʭ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯʽ ʪʘ ʟʚôʷʟʢʫ, ʫʩʢʣʘʜʥʝʥʥʷ ʨʦʙʦʪʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ, ʟʥʠʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʫ ʨʝʟʫʣʴʪʘʪʽ ʧʦʰʢʦʜʞʝʥʥ ̫

ʜʝʨʝʚ, ʚʠʥʦʛʨʘʜʥʠʢʽʚ ʪʘ ʽʥʰʠʭ ʢʫʣʴʪʫʨ. ʊʦʤʫ ʧʨʘʚʠʣʴʥʘ ʦʮʽʥʢʘ ʤʦʞʣʠʚʠʭ ʦʞʝʣʝʜʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ ʪʘ ʾʭ ʫʨʘʭʫʚʘʥʥʷ ʧʨʠ ʧʨʦʻʢʪʫʚʘʥʥʽ ʻ ʚʘʞʣʠʚʦʶ ʽʥʞʝʥʝʨʥʦ-ʪʝʭʥʽʯʥʦʶ ʪʘ 

ʝʢʦʥʦʤʽʯʥʦʶ ʟʘʜʘʯʝʶ.  

ɿʘʣʝʞʥʦ ʚʽʜ ʧʦʛʦʜʥʠʭ ʫʤʦʚ, ʤʦʞʫʪʴ ʫʪʚʦʨʶʚʘʪʠʩʷ ʨʽʟʥʽ ʚʠʜʠ ʦʞʝʣʝʜʽ: ʩʫʮʽʣʴʥʘ 

ʦʞʝʣʝʜʴ, ʢʨʠʩʪʘʣʽʯʥʘ ʯʠ ʟʝʨʥʠʩʪʘ ʧʘʤʦʨʦʟʴ ʘʙʦ ʾʭ ʩʫʤʽʰ, ʘ ʪʘʢʦʞ ʟʘʤʝʨʟʣʽ ʚʽʜʢʣʘʜʝʥʥʷ 

ʤʦʢʨʦʛʦ ʩʥʽʛʫ. ʃʝʛʢʘ ʧʘʤʦʨʦʟʴ ʤʦʞʝ ʤʘʪʠ ʛʫʩʪʠʥʫ 0,1 ʛ/ʩʤ
3
, ʘ ʛʫʩʪʠʥʘ ʩʫʮʽʣʴʥʦʛʦ ʣʴʦʜʫ 

ʩʪʘʥʦʚʠʪʴ 0,9 ʛ/ʩʤ
3
. ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʦʞʝʣʝʜʜʶ ʧʨʦʚʦʜʷʪʴʩʷ ʥʘ ʤʝʪʝʦʩʪʘʥʮʽʷʭ ʟʘ ʤʝʪʦʜʠʢʦʶ 

[1]. ʂʦʞʝʥ ʚʠʧʘʜʦʢ ʦʞʝʣʝʜʽ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʟʥʘʯʝʥʥʷʤʠ ʚʘʛʠ ʦʞʝʣʝʜʽ ʥʘ ʧʨʦʚʦʜʽ ʦʞʝʣʝʜʥʦʛʦ 

ʩʪʘʥʢʘ, ʘ ʪʘʢʦʞ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʡ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʥʘ ʧʦʯʘʪʢʫ ʫʪʚʦʨʝʥʥʷ ʪʘ ʚ ʤʦʤʝʥʪ 

ʥʘʡʙʽʣʴʰʦʾ ʦʞʝʣʝʜʽ. ʇʦʚʪʦʨʶʚʘʥʽʩʪʴ ʦʞʝʣʝʜʽ ʚʠʨʘʞʘʻʪʴʩʷ ʩʝʨʝʜʥʽʤ ʯʠʩʣʦʤ ʚʠʧʘʜʢʽʚ ʦʞʝʣʝʜʽ 

ʧʦ ʤʽʩʷʮʷʭ ʽ ʧʨʦʪʷʛʦʤ ʨʦʢʫ.  

ɺʠʭʽʜʥ ̔ʜʘʥ̔ ʜʣʷ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʧʦʟʠʯʝʥʽ ʟ ʯʦʪʠʨʴʦʭ ʜʞʝʨʝʣ:  

1) ʥʦʨʤʘʪʠʚʥʠʡ ʜʦʢʫʤʝʥʪ ʄʽʥʧʘʣʠʚʝʥʝʨʛʦ ʋʢʨʘʾʥʠ [2]; 

2) ʜʦʚʽʜʢʦʚʠʡ ʧʦʩʽʙʥʠʢ [3]; 

3) ʜʘʥʽ, ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʢʘʨʪ ʨʘʡʦʥʫʚʘʥʥʷ ʟ ʨʦʟʜʽʣʫ 2.5 ʇʋɽ [4]; 

4) ʜʘʥʽ, ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʢʘʨʪ ʨʘʡʦʥʫʚʘʥʥʷ ʟ ɼɹʅ [5]. 

ɺʢʘʟʘʥʽ ʜʞʝʨʝʣʘ ʤʽʩʪʷʪʴ (ʧʦʚʥʽʩʪʶ ʘʙʦ ʯʘʩʪʢʦʚʦ) ʩʪʘʪʠʩʪʠʯʥ ̔ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʽʯʥʠʭ 

ʤʘʢʩʠʤʫʤʽʚ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥ ̔ʟʥʘʯʝʥʥ ̫ʪʨʴʦʭ ʩʢʣʘʜʦʚʠʭ ʦʞʝʣʝʜʥʦ-ʚʽʪʨʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʨʦʟʨʘʭʫʥʢʘʭ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʜʣ̫ 196é200 ʤʝʪʝʦʩʪʘʥʮʽʡ 

ʋʢʨʘʾʥʠ: 

¶ ʚʘʛʠ ʦʞʝʣʝʜʽ ʥʘ ʧʨʦʚʦʜʽ G0 ʫ ʅ/ʤ;  

¶ ʪʦʚʱʠʥʠ ʩʪʽʥʢʠ ʦʞʝʣʝʜʽ B0 ʫ ʤʤ; 

¶ ʚʽʪʨʦʚʦʛʦ ʪʠʩʢʫ ʧʨʠ ʦʞʝʣʝʜʽ W0 ʚ ʇʘ.  

ɿʥʘʯʝʥʥʷ ʚʘʛʠ ʦʞʝʣʝʜʽ ʥʘ ʧʨʦʚʦʜʽ, ʥʘʚʝʜʝʥʽ ʚ ʨʽʟʥʠʭ ʜʞʝʨʝʣʘʭ ʜʘʥʠʭ, ʤʘʶʪʴ ʽʩʪʦʪʥʽ 

ʚʽʜʤʽʥʥʦʩʪʽ, ʘ ʜʘʥʽ ʧʨʦ ʚʽʪʨʦʚʠʡ ʪʠʩʢ ʧʨʠ ʦʞʝʣʝʜʽ ʻ ʙʽʣʴʰ ʩʪʘʙʽʣʴʥʠʤʠ. ɿ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ 

ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ ʚʠʢʦʥʘʥʝ ʫʟʘʛʘʣʴʥʝʥʥʷ ʜʘʥʠʭ 

ʯʦʪʠʨʴʦʭ ʜʞʝʨʝʣ ʤʝʪʝʦʨʦʣʦʛʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʰʣʷʭʦʤ ʦʩʝʨʝʜʥʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ 

ʟʥʘʯʝʥʴ ʩʢʣʘʜʦʚʠʭ ʦʞʝʣʝʜʥʦ-ʚʽʪʨʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʣʷ ʢʦʞʥʦʾ ʤʝʪʝʦʩʪʘʥʮʽʾ ʟ ʚʘʛʦʚʠʤʠ 

ʤʥʦʞʥʠʢʘʤʠ, ʨʽʚʥʠʤʠ ʢʽʣʴʢʦʩʪʽ ʨʦʢʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ɸʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʝ ʨʘʡʦʥʫʚʘʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʟʥʘʯʝʥʴ ʪʨʴʦʭ 

ʩʢʣʘʜʦʚʠʭ ʦʞʝʣʝʜʥʦ-ʚʽʪʨʦʚʦʛʦ ʚʠʢʦʥʘʥʝ ʟʘ ʜʘʥʠʤʠ 187 ʨʽʚʥʠʥʥʠʭ ʤʝʪʝʦʩʪʘʥʮʽʡ, ʨʦʟʤʽʱʝʥʠʭ 

ʥʘ ʚʠʩʦʪʽ ʜʦ 400 ʤ ʥʘʜ ʨʽʚʥʝʤ ʤʦʨʷ. ɿʛʽʜʥʦ ʟ ʤʝʪʦʜʠʢʦʶ [6], ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦʾ 
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ʦʙʨʦʙʢʠ ʚʠʙʽʨʦʢ ʜʣʷ ʢʦʞʥʦʾ ʟ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ ʚʩʪʘʥʦʚʣʝʥʽ ʦʙʣʘʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʽ 

ʟʥʘʯʝʥʥʷ ʢʦʞʥʦʾ ʩʢʣʘʜʦʚʦ ʾ ʦʞʝʣʝʜʥʦ-ʚʽʪʨʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʷʢ ʥʘʡʙʽʣʴʰʽ ʧʦ ʦʙʣʘʩʪʽ 

ʽʤʦʚʽʨʥʽ ʟʥʘʯʝʥʥʷ ʧʨʠ ʨʽʚʥʷʭ ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ 0,9 ʽ 0,95. ʆʙʣʘʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʽ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʨʽʚʥʷ ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ 0,9 ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 1. 

ʊʘʙʣʠʮʷ 1 ï ʆʙʣʘʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʽ ʟʥʘʯʝʥʥʷ ʩʢʣʘʜʦʚʠʭ ʦʞʝʣʝʜʥʦ-ʚʽʪʨʦʚʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʆʙʣʘʩʪʽ G0,9 B0,9 W0,9  ʆʙʣʘʩʪʽ G0,9 B0,9 W0,9 

ɸʈ ʂʨʠʤ 12 19 352  ʄʠʢʦʣʘʾʚʩʴʢʘ 20 25 272 

ɺʽʥʥʠʮʴʢʘ 17 23 237  ʆʜʝʩʴʢʘ 27 30 306 

ɺʦʣʠʥʩʴʢʘ 11 17 182  ʇʦʣʪʘʚʩʴʢʘ 16 21 234 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ 19 25 262  ʈʽʚʥʝʥʩʴʢʘ 13 19 233 

ɼʦʥʝʮʴʢʘ 27 29 348  ʉʫʤʩʴʢʘ 15 21 222 

ɾʠʪʦʤʠʨʩʴʢʘ 18 24 208  ʊʝʨʥʦʧʽʣʴʩʴʢʘ 18 23 245 

ɿʘʢʘʨʧʘʪʩʴʢʘ 10 16 127  ʍʘʨʢʽʚʩʴʢʘ 19 25 231 

ɿʘʧʦʨʽʟʴʢʘ 27 30 379  ʍʝʨʩʦʥʩʴʢʘ 18 24 347 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ 31 32 187  ʍʤʝʣʴʥʠʮʴʢʘ 17 23 222 

ʂʠʾʚʩʴʢʘ 18 24 216  ʏʝʨʢʘʩʴʢʘ 20 26 210 

ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ 25 28 257  ʏʝʨʥʽʚʝʮʴʢʘ 22 30 254 

ʃʫʛʘʥʩʴʢʘ 42 38 355  ʏʝʨʥʽʛʽʚʩʴʢʘ 12 20 215 

ʃʴʚʽʚʩʴʢʘ 15 22 234  ʄʽʥʽʤʫʤ 10 16 127 

     ʄʘʢʩʠʤʫʤ 42 38 379 

ʅʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ ʦʙʣʘʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʽ ʟʥʘʯʝʥʥʷ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘ ʫʩʽʡ ʪʝʨʠʪʦʨʽʾ ʚʽʜʧʦʚʽʜʥʦʾ ʦʙʣʘʩʪʽ. ʇʦʨʽʚʥʷʥʥʷ ʟ ʢʘʨʪʘʤʠ 

ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ ʇʋɽ [4] ʪʘ ɼɹʅ [5] ʚʠʷʚʠʣʦ ʧʦʤʽʪʥʝ ʟʙʽʣʴʰʝʥʥʷ ʦʙʣʘʩʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʟʥʘʯʝʥʴ ʚʘʛʠ ʡ ʪʦʚʱʠʥʠ ʩʪʽʥʢʠ ʦʞʝʣʝʜʽ ʫ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 20é27% 

ʧʦʨʽʚʥʷʥʦ ʟ ʢʘʨʪʘʤʠ ʯʠʥʥʠʭ ʥʦʨʤ. ʊʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʣʘʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʟʥʘʯʝʥʴ ʟ 

ʪʘʙʣʠʮʽ 1 ʧʨʠʟʚʝʜʝ ʜʦ ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʷ ʥʘʜʽʡʥʦʩʪʽ ʟʘʧʨʦʻʢʪʦʚʘʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ. 
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16                                                             x ̝̩̝̆̎̓̑́̌̎̏̔̋̑́̎̒̋̉̊ ̨̗̝̎́̏̎́̌̎̉̊ ̨̖̘̓̆̎̎̉̊ ̨̔̎̃̆̑̒̉̓ ̆̓ 

ʋɼʂ 

ʄʆɼɽʃʖɺɸʅʅʗ ɸʈʍɯʊɽʂʊʋʈʅʀʍ ʆɹôɭʂʊɯɺ ʊɸ ʇʈʆɭʂʊʋɺɸʅʅʗ 

ɹʋɼɯɺɽʃʔ ʊɸ ʉʇʆʈʋɼ ɿɸ ɼʆʇʆʄʆɻʆʖ ETABS 

ʄ.ʆ. ɹʫʨʭʘʥ, ʟʜʦʙʫʚʘʯ ʦʩʚʽʪʠ ʛʨʫʧʠ ɹ-41 

ʊ.ɺ. ɻʘʚʨʠʰ,  ʚʠʢʣ. ʩʧʝʮʽʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʘʨʭʽʪʝʢʪʫʨʠ  

ʂʨʦʧʠʚʥʠʮʴʢʠʡ ʙʫʜʽʚʝʣʴʥʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ  

ʋ ʩʫʯʘʩʥʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ ʪʦʯʥʽʩʪʴ ʨʦʟʨʘʭʫʥʢʽʚ ʻ ʢʣʶʯʦʚʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ, ʝʢʦʥʦʤʽʯʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ʈʦʟʚʠʪʦʢ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʩʧʨʠʷʚ ʧʦʷʚʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ 

ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʩʢʣʘʜʥʽ ʽʥʞʝʥʝʨʥʽ ʨʦʟʨʘʭʫʥʢʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʧʨʦʛʨʘʤ ʥʝ 

ʣʠʰʝ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʻʢʪʫʚʘʥʥʷ, ʘʣʝ ʡ ʟʥʠʞʫʻ ʨʠʟʠʢ ʧʦʤʠʣʦʢ, ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʙʫʜʽʚʝʣʴʥʠʭ ʨʽʰʝʥʴ ʯʠʥʥʠʤ ʩʪʘʥʜʘʨʪʘʤ ʽ ʥʦʨʤʘʤ. ʈʦʟʛʣʷʥʫʪʦ ʦʩʥʦʚʥʽ 

ʧʨʦʛʨʘʤʠ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ʊʘʢʦʞ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʾʭ ʧʝʨʝʚʘʛʠ, ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʩʬʝʨʫ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʚʠʙʨʘʪʠ ʥʘʡʙʽʣʴʰ ʧʽʜʭʦʜʷʱʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʟʘʚʜʘʥʴ. 

ʉʝʨʝʜ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʽʥʞʝʥʝʨʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ 

ʢʽʣʴʢʘ ʢʣʶʯʦʚʠʭ ʨʽʰʝʥʴ, ʷʢʽ ʩʪʘʣʠ ʥʝʟʘʤʽʥʥʠʤʠ ʫ ʨʦʙʦʪʽ ʬʘʭʽʚʮʽʚ. 

ʇʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ, ʥʘ ʷʢʝ ʭʦʯʝʪʴʩʷ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ, ʮʝ ETABS (ʨʠʩ.1).  ʎʝ 

ʧʨʦʛʨʘʤʘ, ʱʦ ʦʙʩʣʫʛʦʚʫʻ ʘʥʘʣʽʟ ʽ ʧʨʦʻʢʪʫʚʘʥʥʷ ʙʘʛʘʪʦʧʦʚʝʨʭʦʚʠʭ ʙʫʜʽʚʝʣʴ. ɯʥʩʪʨʫʤʝʥʪʠ ʪʘ 

ʰʘʙʣʦʥʠ ʤʦʜʝʣʶʚʘʥʥʷ, ʧʨʠʧʠʩʠ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʦʩʥʦʚʽ ʢʦʜʫ, ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʪʘ ʪʝʭʥʽʢʠ 

ʚʠʨʽʰʝʥʥʷ ð ʚʩʝ ʮʝ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʫʥʽʢʘʣʴʥʦʶ ʜʣʷ ʮʴʦʛʦ ʢʣʘʩʫ ʢʦʥʩʪʨʫʢʮʽʡ ʛʝʦʤʝʪʨʽʻʶ, 

ʧʦʜʽʙʥʦʶ ʜʦ ʩʽʪʢʠ. ɹʘʟʦʚʽ ʘʙʦ ʚʜʦʩʢʦʥʘʣʝʥʽ ʩʠʩʪʝʤʠ ʚ ʩʪʘʪʠʯʥʠʭ ʘʙʦ ʜʠʥʘʤʽʯʥʠʭ ʫʤʦʚʘʭ 

ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ETABS. ɼʣʷ ʩʢʣʘʜʥʦʾ ʦʮʽʥʢʠ ʩʝʡʩʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʤʦʜʘʣʴʥʠʡ ʽ ʧʨʷʤʠʡ ʽʥʪʝʛʨʦʚʘʥʠʡ ʘʥʘʣʽʟʠ ʚ ʯʘʩʽ ʤʦʞʫʪʴ ʧʦʻʜʥʫʚʘʪʠʩʷ ʟ ʝʬʝʢʪʘʤʠ P-Delta ʽ 

Large Displacement. ʅʝʣʽʥʽʡʥʽ ʟʚôʷʟʢʠ ʪʘ ʟʦʩʝʨʝʜʞʝʥʽ ʰʘʨʥʽʨʠ PMM ʘʙʦ ʚʦʣʦʢʥʘ ʤʦʞʫʪʴ 

ʚʣʦʚʣʶʚʘʪʠ ʥʝʣʽʥʽʡʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʟʘ ʤʦʥʦʪʦʥʥʦʾ ʘʙʦ ʽʩʪʝʨʝʟʠʩʥʦʾ ʧʦʚʝʜʽʥʢʠ. ɯʥʪʫʾʪʠʚʥʦ 

ʟʨʦʟʫʤʽʣʽ ʪʘ ʽʥʪʝʛʨʦʚʘʥʽ ʬʫʥʢʮʽʾ ʨʦʙʣʷʪʴ ʧʨʦʛʨʘʤʠ ʙʫʜʴ-ʷʢʦʾ ʩʢʣʘʜʥʦʩʪʽ ʧʨʘʢʪʠʯʥʠʤʠ ʫ 

ʨʝʘʣʽʟʘʮʽʾ. ɺʟʘʻʤʦʜʽʷ ʟ ʥʠʟʢʦʶ ʧʣʘʪʬʦʨʤ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʜʦʢʫʤʝʥʪʘʮʽʾ ʨʦʙʠʪʴ ETABS 

ʩʢʦʦʨʜʠʥʦʚʘʥʠʤ ʽ ʧʨʦʜʫʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʨʦʻʢʪʫʚʘʥʥʷ, ʷʢʝ ʚʘʨʽʶʻʪʴʩʷ ʚʽʜ ʧʨʦʩʪʠʭ 

ʜʚʦʚʠʤʽʨʥʠʭ ʢʘʨʢʘʩʽʚ ʜʦ ʩʢʣʘʜʥʠʭ ʩʫʯʘʩʥʠʭ ʙʘʛʘʪʦʧʦʚʝʨʭʽʚʦʢ. 

 

ʈʠʩʫʥʦʢ 1  

ʌʫʥʜʘʤʝʥʪʘʣʴʥʠʤ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ETABS ʻ ʫʟʘʛʘʣʴʥʝʥʥʷ ʪʦʛʦ, ʱʦ ʙʘʛʘʪʦʧʦʚʝʨʭʦʚʽ 

ʙʫʜʽʚʣʽ ʟʘʟʚʠʯʘʡ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʽʜʝʥʪʠʯʥʠʭ ʘʙʦ ʩʭʦʞʠʭ ʧʣʘʥʽʚ ʧʦʚʝʨʭʽʚ, ʷʢʽ ʧʦʚʪʦʨʶʶʪʴʩʷ ʫ 

ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ. ʌʫʥʢʮʽʾ ʤʦʜʝʣʶʚʘʥʥʷ, ʷʢʽ ʩʧʨʦʱʫʶʪʴ ʛʝʥʝʨʘʮʽʶ ʘʥʘʣʽʪʠʯʥʦʾ ʤʦʜʝʣʽ 

ʪʘ ʽʤʽʪʫʶʪʴ ʨʦʟʰʠʨʝʥʽ ʩʝʡʩʤʽʯʥʽ ʩʠʩʪʝʤʠ, ʧʝʨʝʨʘʭʦʚʘʥʽ ʥʠʞʯʝ: 

¶ ʐʘʙʣʦʥʠ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʛʣʦʙʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʣʦʢʘʣʴʥʦʛʦ ʝʣʝʤʝʥʪʘ; 

¶ ɯʥʜʠʚʽʜʫʘʣʴʥʘ ʛʝʦʤʝʪʨʽʷ ʨʦʟʜʽʣʫ ʪʘ ʩʢʣʘʜʦʚʘ ʧʦʚʝʜʽʥʢʘ; 

https://web.wiki.csiamerica.com/wiki/spaces/kb/pages/1999779
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¶ ɻʨʫʧʫʚʘʥʥʷ ʦʙôʻʢʪʽʚ ʢʘʨʢʘʩʘ ʪʘ ʦʙʦʣʦʥʢʠ; 

¶ ʉʧʝʮʠʬʽʢʘʮʽʷ ʥʝʣʽʥʽʡʥʦʛʦ ʰʘʨʥʽʨʘ; 

¶ ɸʚʪʦʤʘʪʠʯʥʝ ʩʪʚʦʨʝʥʥʷ ʩʽʪʢʠ ʟ ʨʫʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ; 

¶ ʌʫʥʢʮʽʾ ʨʝʜʘʛʫʚʘʥʥʷ ʪʘ ʧʨʠʟʥʘʯʝʥʥʷ ʜʣʷ ʧʣʘʥʫ, ʬʘʩʘʜʫ ʪʘ 3D-ʚʠʜʽʚ. 

 

                                       ʈʠʩʫʥʦʢ 2                                             ʈʠʩʫʥʦʢ 3                                                                  

ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʤʦʜʝʣʶʚʘʥʥʷ (ʨʠʩ.2) ETABS ʘʚʪʦʤʘʪʠʯʥʦ ʛʝʥʝʨʫʻ ʪʘ ʧʨʠʟʥʘʯʘʻ 

ʫʤʦʚʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʢʦʜʫ ʜʣʷ ʩʠʣ ʪʷʞʽʥʥʷ, ʩʝʡʩʤʽʯʥʠʭ, ʚʽʪʨʦʚʠʭ ʽ ʪʝʧʣʦʚʠʭ ʩʠʣ. 

ʂʦʨʠʩʪʫʚʘʯʽ ʤʦʞʫʪʴ ʚʢʘʟʘʪʠ ʥʝʦʙʤʝʞʝʥʫ ʢʽʣʴʢʽʩʪʴ ʚʠʧʘʜʢʽʚ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʢʦʤʙʽʥʘʮʽʡ. 

ʄʦʞʣʠʚʦʩʪʽ ʘʥʘʣʽʟʫ ʧʨʦʧʦʥʫʶʪʴ ʨʦʟʰʠʨʝʥʽ ʥʝʣʽʥʽʡʥʽ ʤʝʪʦʜʠ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʩʪʘʪʠʯʥʦʛʦ ʧʦʰʪʦʚʭʫ ʪʘ ʜʠʥʘʤʽʯʥʦʛʦ ʚʽʜʛʫʢʫ. ɼʠʥʘʤʽʯʥʽ ʤʽʨʢʫʚʘʥʥʷ ʤʦʞʫʪʴ ʚʢʣʶʯʘʪʠ 

ʤʦʜʘʣʴʥʠʡ ʘʥʘʣʽʟ, ʘʥʘʣʽʟ ʩʧʝʢʪʨʫ ʚʽʜʧʦʚʽʜʝʡ ʘʙʦ ʘʥʘʣʽʟ ʯʘʩʫ. ʈ-ʜʝʣʴʪʘ-ʝʬʝʢʪ ʚʨʘʭʦʚʫʻ 

ʛʝʦʤʝʪʨʠʯʥʫ ʥʝʣʽʥʽʡʥʽʩʪʴ (ʨʠʩ.3). ɺʨʘʭʦʚʫʶʯʠ ʦʭʦʧʣʶʶʯʽ ʩʧʝʮʠʬʽʢʘʮʽʾ, ʢʦʥʩʪʨʫʢʪʠʚʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʟʥʘʯʘʪʠʤʫʪʴ ʨʦʟʤʽʨʠ ʝʣʝʤʝʥʪʽʚ ʽ ʩʠʩʪʝʤ, ʧʨʦʻʢʪʫʚʘʪʠʤʫʪʴ ʩʭʝʤʠ 

ʧʽʜʩʠʣʝʥʥʷ ʪʘ ʽʥʰʠʤ ʯʠʥʦʤ ʦʧʪʠʤʽʟʫʚʘʪʠʤʫʪʴ ʩʪʨʫʢʪʫʨʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʙʘʞʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʝʬʝʢʪʠʚʥʦʩʪʽ. 

ʌʦʨʤʘʪʠ ʚʠʚʝʜʝʥʥʷ ʪʘ ʚʽʜʦʙʨʘʞʝʥʥʷ ʪʘʢʦʞ ʧʨʘʢʪʠʯʥʽ ʪʘ ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʽ. 

ɼʽʘʛʨʘʤʠ ʤʦʤʝʥʪʽʚ, ʟʩʫʚʽʚ ʽ ʦʩʴʦʚʠʭ ʩʠʣ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ 2D ʽ 3D ʨʝʞʠʤʘʭ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ 

ʥʘʙʦʨʘʤʠ ʜʘʥʠʭ, ʤʦʞʥʘ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʚ ʥʘʩʪʨʦʶʚʘʥʽ ʟʚʽʪʠ, ʜʦʩʪʫʧʥʽ ʜʝʪʘʣʴʥʽ ʨʦʟʨʽʟʠ 

ʨʦʟʜʽʣʽʚ ʽʟ ʟʦʙʨʘʞʝʥʥʷʤ ʨʽʟʥʠʭ ʤʽʩʮʝʚʠʭ ʟʘʭʦʜʽʚ ʨʝʘʛʫʚʘʥʥʷ,  ʜʦʩʪʫʧʥʽ ʛʣʦʙʘʣʴʥʽ 

ʧʝʨʩʧʝʢʪʠʚʠ, ʱʦ ʟʦʙʨʘʞʫʶʪʴ ʩʪʘʪʠʯʥʽ ʟʤʽʱʝʥʽ ʢʦʥʬʽʛʫʨʘʮʽʾ, ʘʙʦ ʚʽʜʝʦʘʥʽʤʘʮʽʷ ʨʝʘʢʮʽʾ ʚ ʯʘʩʽ. 

ETABS ʪʘʢʦʞ ʧʽʜʪʨʠʤʫʻ ʚʟʘʻʤʦʜʽʶ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʧʨʦʛʨʘʤʥʠʤʠ ʧʨʦʜʫʢʪʘʤʠ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʽʤʧʦʨʪ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʤʦʜʝʣʝʡ ʽʟ ʨʽʟʥʠʭ ʧʨʦʛʨʘʤ ʜʣʷ ʪʝʭʥʽʯʥʦʛʦ ʢʨʝʩʣʝʥʥʷ ʘʙʦ 

ʝʢʩʧʦʨʪ ʥʘ ʨʽʟʥʽ ʧʣʘʪʬʦʨʤʠ ʪʘ ʬʦʨʤʘʪʠ ʬʘʡʣʽʚ, ʱʦʙ ʽʥʞʝʥʝʨʠ ʤʦʛʣʠ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ 

ʜʝʪʘʣʽʟʫʚʘʪʠ, ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʩʧʨʦʝʢʪʫʚʘʪʠ ʦʢʨʝʤʽ ʨʽʚʥʽ ʤʦʜʝʣʽ ETABS. 

ETABS ʻ ʥʝʟʘʤʽʥʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʽʚ ʨʽʟʥʦʾ ʩʢʣʘʜʥʦʩʪʽ, ʚʽʜ 

ʧʨʦʩʪʠʭ ʢʘʨʢʘʩʽʚ ʜʦ ʩʫʯʘʩʥʠʭ ʚʠʩʦʪʥʠʭ ʙʫʜʽʚʝʣʴ. ʁʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʪʘ 

ʽʥʪʝʛʨʘʮʽʷ ʟ ʽʥʰʠʤʠ ʧʣʘʪʬʦʨʤʘʤʠ ʨʦʙʣʷʪʴ ʮʝʡ ʧʨʦʜʫʢʪ ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʟʘʪʨʝʙʫʚʘʥʠʭ ʫ 

ʙʫʜʽʚʝʣʴʥʽʡ ʛʘʣʫʟʽ. 

 

https://web.wiki.csiamerica.com/wiki/spaces/kb/pages/2006503
https://web.wiki.csiamerica.com/wiki/spaces/kb/pages/2001669
https://web.wiki.csiamerica.com/wiki/spaces/kb/pages/2005370
https://web.wiki.csiamerica.com/wiki/spaces/kb/pages/2004692
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ʇʈɸʂʊʀʏʅɯ ʈɽʂʆʄɽʅɼɸʎɯɰ ʇʆ ɿɸʇʆɹɯɻɸʅʅʗ ɿɺʆʃʆɾɽʅʅʖ 

ɹʋɼɯɺɽʃʔʅʀʍ ʂʆʅʉʊʈʋʂʎɯʁ 

ʂ. ɺʣʘʜʦʚ,  ʩʪ. ʛʨ. ɹɯ-23ʄ-1, 

ɯ. ʉʢʨʠʥʥʽʢ, ʜʦʮ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɺʦʣʦʛʘ ʻ ʦʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ɰʾ ʥʘʢʦʧʠʯʝʥʥʷ ʤʦʞʝ ʟʥʠʞʫʚʘʪʠ ʤʽʮʥʽʩʪʴ 

ʤʘʪʝʨʽʘʣʽʚ, ʧʦʛʽʨʰʫʚʘʪʠ ʾʭ ʪʝʧʣʦʪʝʭʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʘ ʪʘʢʦʞ ʩʧʨʠʯʠʥʷʪʠ ʧʦʷʚʫ ʮʚʽʣʽ ʡ 

ʛʨʠʙʢʘ, ʷʢʽ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʜʦʨʦʚ'ʷ ʣʶʜʝʡ. ʊʦʤʫ ʟʘʭʦʜʠ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ 

ʟʚʦʣʦʞʝʥʥʶ ʙʫʜʽʚʝʣʴ ʻ ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʧʽʜ ʯʘʩ ʧʨʦʻʢʪʫʚʘʥʥʷ, ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʩʧʦʨʫʜ. 

ʆʩʥʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʟʚʦʣʦʞʝʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʻ ʙʫʜʽʚʝʣʴʥʘ ʚʦʣʦʛʘ, ʱʦ 

ʟʘʣʠʰʘʻʪʴʩʷ ʚ ʤʘʪʝʨʽʘʣʘʭ ʧʽʩʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʘʪʤʦʩʬʝʨʥʽ ʦʧʘʜʠ, ʷʢʽ ʧʨʦʥʠʢʘʶʪʴ ʯʝʨʝʟ 

ʧʦʰʢʦʜʞʝʥʫ ʧʦʢʨʽʚʣʶ ʯʠ ʥʝʩʧʨʘʚʥʽ ʚʦʜʦʩʪʦʢʠ, ʚʠʪʦʢʠ ʟ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʘʙʦ ʢʘʥʘʣʽʟʘʮʽʡʥʦʾ 

ʩʠʩʪʝʤʠ, ʢʦʥʜʝʥʩʘʪ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʯʝʨʝʟ ʨʽʟʥʠʮʶ ʪʝʤʧʝʨʘʪʫʨ ʽ ʚʦʣʦʛʦʩʪʽ, ʪʘ ʢʘʧʽʣʷʨʥʝ 

ʧʽʜʩʤʦʢʪʫʚʘʥʥʷ ˇʨʫʥʪʦʚʦʾ ʚʦʣʦʛʠ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʥʘʣʝʞʥʦʾ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʛʽʜʨʦʽʟʦʣʷʮʽʾ. 

ɿʚʦʣʦʞʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʾʭʥʴʦʛʦ ʨʫʡʥʫʚʘʥʥʷ, ʧʽʜʚʠʱʝʥʥʷ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ 

ʤʘʪʝʨʽʘʣʽʚ, ʧʦʨʫʰʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʫʪʝʧʣʶʚʘʯʽʚ, ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ ʪʘ ʩʪʚʦʨʝʥʥʷ 

ʥʝʩʧʨʠʷʪʣʠʚʦʛʦ ʤʽʢʨʦʢʣʽʤʘʪʫ ʚ ʧʨʠʤʽʱʝʥʥʷʭ. 

 

 

ʈʠʩʫʥʦʢ 1 ï ɿʚʦʣʦʞʝʥʥʷ ʩʪʽʥ ʚ ʥʘʩʣʽʜʦʢ ʧʦʛʘʥʦʾ ʚʝʥʪʠʣʷʮʽʾ 

ɼʣʷ ʟʘʭʠʩʪʫ ʢʦʥʩʪʨʫʢʮʽʡ ʚʽʜ ʚʦʣʦʛʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʽ ʟʘʭʦʜʠ: ʨʝʛʫʣʷʨʥʠʡ ʨʝʤʦʥʪ 

ʧʦʢʨʽʚʣʽ ʪʘ ʚʦʜʦʩʪʦʢʽʚ, ʟʙʽʣʴʰʝʥʥʷ ʜʦʚʞʠʥʠ ʢʘʨʥʠʟʽʚ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʦʜʦʩʪʽʡʢʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʜʣʷ ʟʘʭʠʩʪʫ ʚʽʜ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ. ʋʩʫʥʝʥʥʷ ʚʠʪʦʢʽʚ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʯʠ ʢʘʥʘʣʽʟʘʮʽʡʥʦʾ 

ʩʠʩʪʝʤʠ ʧʝʨʝʜʙʘʯʘʻ ʨʝʤʦʥʪ ʧʦʰʢʦʜʞʝʥʠʭ ʪʨʫʙ ʽ ʩʫʰʽʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ ʪʝʧʣʠʤ ʧʦʚʽʪʨʷʤ. 

ɽʣʝʢʪʨʦʦʩʤʦʪʠʯʥʝ ʦʩʫʰʝʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʪʨʫʤʫ ʥʠʟʴʢʦʾ ʥʘʧʨʫʛʠ ʘʙʦ 

ʛʘʣʴʚʘʥʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ. ɿʘʧʦʙʽʛʘʥʥʷ ʢʦʥʜʝʥʩʘʮʽʡʥʦʤʫ ʟʚʦʣʦʞʝʥʥʶ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʪʝʧʣʦʽʟʦʣʷʮʽʻʶ ʩʪʽʥ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʨʦʽʟʦʣʷʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ.  

ʈʘʮʽʦʥʘʣʴʥʝ ʟʦʚʥʽʰʥʻ ʦʟʜʦʙʣʝʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʚʠʙʽʨ ʤʘʪʝʨʽʘʣʽʚ ʽʟ ʚʽʜʧʦʚʽʜʥʦʶ 

ʧʘʨʦʧʨʦʥʠʢʥʽʩʪʶ. ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʚʦʣʦʛʦʩʪʽ ʚ ʧʨʠʤʽʱʝʥʥʽ ʦʨʛʘʥʽʟʦʚʫʶʪʴ ʷʢʽʩʥʫ ʚʝʥʪʠʣʷʮʽʶ 

ʘʙʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʦʩʫʰʫʚʘʯʽ ʧʦʚʽʪʨʷ. ʇʨʘʚʠʣʴʥʝ ʯʝʨʛʫʚʘʥʥʷ ʰʘʨʽʚ ʫ ʢʦʥʩʪʨʫʢʮʽʾ ʧʝʨʝʜʙʘʯʘʻ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʘʨʦʽʟʦʣʷʮʽʾ ʟ ʪʝʧʣʦʾ ʩʪʦʨʦʥʠ ʩʪʽʥʠ ʪʘ ʧʘʨʦʧʨʦʥʠʢʥʦʛʦ ʰʘʨʫ ʟ ʭʦʣʦʜʥʦʾ 

ʩʪʦʨʦʥʠ. 
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ɿʘʧʦʙʽʛʘʥʥʷ ʟʚʦʣʦʞʝʥʥʶ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʧʦʪʨʝʙʫʻ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ, 

ʷʢʠʡ ʚʢʣʶʯʘʻ ʧʨʘʚʠʣʴʥʠʡ ʚʠʙʽʨ ʤʘʪʝʨʽʘʣʽʚ ʽ ʜʦʪʨʠʤʘʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɻʨʘʤʦʪʥʦ 

ʩʧʨʦʻʢʪʦʚʘʥʽ ʡ ʚʠʢʦʥʘʥʽ ʛʽʜʨʦ- ʪʘ ʧʘʨʦʽʟʦʣʷʮʽʡʥʽ ʨʦʙʦʪʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʜʽʡʥʠʡ ʟʘʭʠʩʪ 

ʢʦʥʩʪʨʫʢʮʽʡ, ʧʽʜʚʠʱʫʶʪʴ ʾʭ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʽ ʩʪʚʦʨʶʶʪʴ ʢʦʤʬʦʨʪʥʽ ʫʤʦʚʠ ʜʣʷ ʧʨʦʞʠʚʘʥʥʷ. 
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ɼ. ɻʘʨʙʫʟ ʩʪ. ʛʨ. ɹɯ-23ʄ-1, 

ɺ. ʗʮʫʥ, ʜʦʮ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʈʦʟʚʠʪʦʢ ʙʫʜʽʚʝʣʴʥʦʾ ʛʘʣʫʟʽ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʧʦʪʨʝʙʫʻ ʧʦʰʫʢʫ ʪʘ ʧʨʦʧʦʟʠʮʽʾ ʥʦʚʠʭ 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʨʽʰʝʥʴ. ʆʜʥʠʤ ʽʟ ʧʦʪʝʥʮʽʡʥʦ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʽʚ ʜʦʩʣʽʜʞʝʥʴ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʘʛʘʪʦʰʘʨʦʚʠʭ ʩʪʘʣʝʚʠʭ ʧʣʠʪ ʷʢ 

ʢʦʥʩʪʨʫʢʮʽʡ ʧʝʨʝʢʨʠʪʪʽʚ ʪʘ ʧʦʢʨʠʪʪʽʚ ʜʣʷ ʞʠʪʣʦʚʠʭ ʪʘ ʮʠʚʽʣʴʥʠʭ ʙʫʜʽʚʝʣʴ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʟʛʠʥʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʝʨʝʨʽʟʽʚ, ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʟʨʦʩʪʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʝʩʫʯʠʭ 

ʝʣʝʤʝʥʪʽʚ ʫ ʧʨʘʢʪʠʮʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʨʘʛʥʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʝʨʝʨʽʟʠ, ʫ ʷʢʠʭ ʤʘʪʝʨʽʘʣ 

ʨʦʟʪʘʰʦʚʘʥʠʡ ʷʢʥʘʡʜʘʣʽ ʚʽʜ ʮʝʥʪʨʫ ʪʷʞʽʥʥʷ. ʅʘ ʮʴʦʤʫ ʧʨʠʥʮʠʧʽ ʟʘʩʥʦʚʘʥʦ ʬʦʨʤʫʚʘʥʥʷ 

ʩʦʨʪʘʤʝʥʪʽʚ ʤʝʪʘʣʦʧʨʦʢʘʪʫ, ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʧʨʦʛʦʥʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʬʝʨʤ, ʦʙʦʣʦʥʦʢ, 

ʧʝʨʬʦʨʦʚʘʥʠʭ ʙʘʣʦʢ, ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʪʽʥʦʚʠʭ ʪʘ ʧʦʢʨʽʚʝʣʴʥʠʭ ʩʝʥʜʚʽʯ-ʧʘʥʝʣʝʡ ʜʣʷ ʝʣʝʤʝʥʪʽʚ, 

ʱʦ ʦʛʦʨʦʜʞʫʶʪʴ. ɼʘʥʠʡ ʧʨʠʥʮʠʧ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʪʘʢʦʞ ʽ ʚ ʽʥʰʠʭ ʛʘʣʫʟʷʭ, ʪʘʢʠʭ, ʷʢ 

ʩʫʜʥʦʙʫʜʫʚʘʥʥʷ ʪʘ ʘʚʽʘʙʫʜʫʚʘʥʥʷ, ʜʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʛʘʪʦʰʘʨʦʚʠʭ ʦʙʦʣʦʥʦʢ ʥʘ ʦʩʥʦʚʽ 

ʩʪʽʣʴʥʠʢʦʚʠʭ ʧʘʥʝʣʝʡ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʚʠʩʦʢʫ ʞʦʨʩʪʢʽʩʪʴ ʧʨʠ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʽʡ 

ʟʘʛʘʣʴʥʽʡ ʚʘʟʽ ʢʦʥʩʪʨʫʢʮʽʾ. 

ʅʝʱʦʜʘʚʥʦ ʥʘ ʨʠʥʢʘʭ ʟʘʨʫʙʽʞʥʠʭ ʢʨʘʾʥ ʥʘʙʫʣʦ ʨʦʟʚʠʪʢʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʘʛʘʪʦʰʘʨʦʚʠʭ 

ʧʣʠʪ ʧʝʨʝʢʨʠʪʪʽʚ ʟ ʥʝʨʞʘʚʽʶʯʦʾ ʩʪʘʣʽ, ʷʢʽ ʥʘ ʘʥʘʣʦʛʽʯʥʠʭ ʧʨʦʣʴʦʪʘʭ ʜʦʟʚʦʣʷʶʪʴ ʟʥʠʟʠʪʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʢʽʣʴʢʘ ʨʘʟʽʚ ï ʜʦ 30é50 ʢʛ/ʢʚ. ʊʝʦʨʝʪʠʯʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʧʣʠʪ ʤʦʞʝ 

ʩʫʪʪʻʚʦ ʚʧʣʠʥʫʪʠ ʥʘ ʟʘʛʘʣʴʥʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʨʽʰʝʥʥʷ ʫ ʙʽʢ ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʝʬʝʢʪʠʚʥʦʩʪʽ. 

ɽʢʦʥʦʤʽʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʘʛʘʪʦʰʘʨʦʚʠʭ ʩʪʘʣʝʚʠʭ ʧʣʠʪ 

ʥʝʤʦʞʣʠʚʦ ʦʮʽʥʠʪʠ ʫ ʚʽʜʨʠʚʽ ʚʽʜ ʘʥʘʣʽʟʫ ʟʘʛʘʣʴʥʠʭ ʚʠʪʨʘʪ ʥʘ ʙʫʜʽʚʥʠʮʪʚʦ. ɿ ʦʜʥʦʛʦ ʙʦʢʫ, 

ʥʝʦʙʭʽʜʥʦ ʙʨʘʪʠ ʜʦ ʫʚʘʛʠ ʜʦʜʘʪʢʦʚʽ ʚʠʪʨʘʪʠ ʥʘ ʦʨʛʘʥʽʟʘʮʽʶ ʚʦʛʥʝʟʘʭʠʩʪʫ ʪʘʢʠʭ ʧʣʠʪ, ʟ 

ʽʥʰʦʛʦ ï ʚʨʘʭʦʚʫʚʘʪʠ ʝʬʝʢʪʠ ʝʢʦʥʦʤʽʾ ʚʽʜ ʩʧʨʦʱʝʥʥʷ ʤʦʥʪʘʞʥʠʭ ʦʧʝʨʘʮʽʡ, ʧʽʜʚʠʱʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ, ʟʥʠʞʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʝʣʝʤʝʥʪʠ ʥʠʞʯʝ, ʘ ʪʘʢʦʞ 

ʨʦʟʰʠʨʶʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʨʞʘʚʽʶʯʦʾ ʩʪʘʣʽ. 

ʋ ʮʽʡ ʨʦʙʦʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʘʛʘʪʦʰʘʨʦʚʠʭ ʩʪʘʣʝʚʠʭ ʧʣʠʪ ʷʢ ʥʦʚʦʛʦ 

ʪʠʧʫ ʢʦʥʩʪʨʫʢʮʽʡ ʧʝʨʝʢʨʠʪʪʽʚ. ɼʘʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʤʘʶʪʴ ʷʢ ʚʘʛʦʤʽ ʧʝʨʝʚʘʛʠ, ʪʘʢ ʽ ʧʝʚʥʽ 

ʥʝʜʦʣʽʢʠ, ʷʢʽ ʩʪʨʠʤʫʶʪʴ ʾʭ ʧʦʰʠʨʝʥʥʷ. ʆʧʠʩʘʥʽ ʚʠʱʝ ʧʨʦʙʣʝʤʠ ʧʦʪʨʝʙʫʶʪʴ ʜʝʪʘʣʴʥʦʛʦ 

ʚʠʚʯʝʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʽʚ ʧʦʜʘʣʴʰʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ: ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ 

ʧʽʜ ʨʽʟʥʽ ʮʽʣʽ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʪʘ ʚʦʛʥʝʩʪʽʡʢʦʩʪʽ ʧʣʠʪ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʚʦʛʥʝʟʘʭʠʩʪʫ, ʘ ʪʘʢʦʞ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʥʘʧʨʷʤʽ ʨʦʟʨʘʭʫʥʢʫ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʝʬʝʢʪʫ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʥʘʷʚʥʽ ʥʝʚʠʨʽʰʝʥʽ ʧʠʪʘʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ, ʜʘʥʠʡ ʪʠʧ 

ʢʦʥʩʪʨʫʢʮʽʡ ʟʘʨʘʟ ʪʽʣʴʢʠ ʚʠʭʦʜʠʪʴ ʥʘ ʨʠʥʦʢ ʙʫʜʽʚʝʣʴʥʦʾ ʧʨʦʜʫʢʮʽʾ ʽ ʡʦʤʫ ʱʝ ʥʘʣʝʞʠʪʴ 

ʟʥʘʡʪʠ ʝʬʝʢʪʠʚʥʫ ʦʙʣʘʩʪʴ ʩʚʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. 
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ʇɽʈʉʇɽʂʊʀɺʀ ɺʇʈʆɺɸɼɾɽʅʅʗ ɺ ʋʂʈɸɰʅɯ 

ɼ. ɻʦʣʦʚʘʯ,  ʩʪ. ʛʨ. ɹɯ-23ʄ-1, 

ʆ. ʂʦʞʫʭʦʚʩʴʢʠʡ, ʘʩʠʩʪ., 

ɺ. ɼʘʨʽʻʥʢʦ, ʜʦʮ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɽʥʝʨʛʦʝʬʝʢʪʠʚʥʽ ʬʘʩʘʜʥʽ ʩʠʩʪʝʤʠ ʚʽʜʽʛʨʘʶʪʴ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʩʫʯʘʩʥʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ, 

ʩʧʨʠʷʶʯʠ ʟʥʘʯʥʦʤʫ ʟʥʠʞʝʥʥʶ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʪʘ ʧʦʢʨʘʱʝʥʥʶ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʫʜʽʚʝʣʴ. ʋ ʥʘʰ ʯʘʩ, ʢʦʣʠ ʧʨʦʙʣʝʤʘ ʦʙʤʝʞʝʥʦʩʪʽ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʩʪʘʻ 

ʜʝʜʘʣʽ ʛʦʩʪʨʽʰʦʶ, ʚʘʞʣʠʚʽʩʪʴ ʪʘʢʠʭ ʩʠʩʪʝʤ ʩʢʣʘʜʥʦ ʧʝʨʝʦʮʽʥʠʪʠ. ʆʩʦʙʣʠʚʫ ʘʢʪʫʘʣʴʥʽʩʪʴ 

ʚʦʥʠ ʤʘʶʪʴ ʜʣʷ ʋʢʨʘʾʥʠ, ʜʝ ʞʠʪʣʦʚʠʡ ʩʝʢʪʦʨ ʩʧʦʞʠʚʘʻ ʜʦ 40% ʨʽʯʥʦʛʦ ʦʙʩʷʛʫ 

ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ. 

ʌʘʩʘʜʥʽ ʩʠʩʪʝʤʠ ʟ ʚʝʥʪʠʣʴʦʚʘʥʠʤ ʧʨʦʰʘʨʢʦʤ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʭ ʤʝʪʦʜʽʚ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʝʧʣʦʚʦʛʦ ʟʘʭʠʩʪʫ ʙʫʜʽʚʝʣʴ. ɰʭ ʢʦʥʩʪʨʫʢʮʽʷ ʚʢʣʶʯʘʻ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʡ ʰʘʨ, 

ʧʦʚʽʪʨʷʥʠʡ ʟʘʟʦʨ ʜʣʷ ʧʨʠʨʦʜʥʦʾ ʚʝʥʪʠʣʷʮʽʾ ʪʘ ʟʦʚʥʽʰʥʽʡ ʟʘʭʠʩʥʦ-ʜʝʢʦʨʘʪʠʚʥʠʡ ʝʢʨʘʥ. ʊʘʢʘ 

ʩʠʩʪʝʤʘ ʥʝ ʣʠʰʝ ʟʥʘʯʥʦ ʟʥʠʞʫʻ ʪʝʧʣʦʚʪʨʘʪʠ, ʘʣʝ ʡ ʟʘʙʝʟʧʝʯʫʻ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʟʦʚʥʽʰʥʽʭ ʩʪʽʥ, 

ʟʘʭʠʱʘʶʯʠ ʾʭ ʚʽʜ ʚʧʣʠʚʫ ʘʪʤʦʩʬʝʨʥʠʭ ʷʚʠʱ ʽ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʢʦʣʠʚʘʥʴ. 

ɽʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʬʘʩʘʜʥʠʭ ʩʠʩʪʝʤ ʧʦʣʷʛʘʻ ʫ ʟʜʘʪʥʦʩʪʽ ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʪʨʘʪʠ ʪʝʧʣʘ 

ʯʝʨʝʟ ʟʦʚʥʽʰʥʽ ʩʪʽʥʠ. ʋ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ, ʟʘʚʜʷʢʠ ʰʠʨʦʢʦʤʫ ʚʧʨʦʚʘʜʞʝʥʥʶ ʧʦʜʽʙʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʚʪʨʘʪʠ ʪʝʧʣʘ ʯʝʨʝʟ ʦʛʦʨʦʜʞʫʚʘʣʴʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʟʥʘʯʥʦ ʥʠʞʯʽ ʧʦʨʽʚʥʷʥʦ ʟ 

ʋʢʨʘʾʥʦʶ. ɼʣʷ ʥʘʰʦʾ ʜʝʨʞʘʚʠ ʮʝ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ, ʘʜʞʝ ʟʘʩʪʘʨʽʣʽ ʙʫʜʽʚʝʣʴʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ 

ʥʝʷʢʽʩʥʽ ʤʘʪʝʨʽʘʣʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʨʘʥʽʰʝ, ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʥʘʯʥʠʭ ʧʝʨʝʚʠʪʨʘʪ ʝʥʝʨʛʽʾ. 

  

ʈʠʩʫʥʦʢ 1 ï ʇʨʠʢʣʘʜʠ ʙʫʜʽʚʝʣʴ ʟ ʚʝʥʪʠʣʴʦʚʘʥʠʤʠ ʬʘʩʘʜʘʤʠ 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ ʬʘʩʘʜʥʠʭ ʩʠʩʪʝʤ ʤʘʻ ʯʠʩʣʝʥʥʽ ʧʝʨʝʚʘʛʠ. ɿʥʠʞʝʥʥʷ 

ʚʠʪʨʘʪ ʥʘ ʦʧʘʣʝʥʥʷ ʪʘ ʛʘʨʷʯʝ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʻ ʦʜʥʠʤ ʽʟ ʛʦʣʦʚʥʠʭ ʩʪʠʤʫʣʽʚ. ʇʦʢʨʘʱʝʥʥʷ 

ʤʽʢʨʦʢʣʽʤʘʪʫ ʚ ʧʨʠʤʽʱʝʥʥʷʭ ʪʘ ʟʤʝʥʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʚʧʣʠʚʫ ʻ ʥʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤʠ 

ʘʩʧʝʢʪʘʤʠ. ʂʨʽʤ ʪʦʛʦ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʙʫʜʽʚʝʣʴʥʦʾ ʛʘʣʫʟʽ, 

ʩʪʚʦʨʝʥʥʶ ʥʦʚʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʽ ʨʦʟʰʠʨʝʥʥʶ ʤʽʞʥʘʨʦʜʥʦʾ ʩʧʽʚʧʨʘʮʽ ʫ ʩʬʝʨʽ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ. 

ʈʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ ʬʘʩʘʜʥʠʭ ʩʠʩʪʝʤ ʚ ʋʢʨʘʾʥʽ ʜʝʤʦʥʩʪʨʫʻ ʧʦʟʠʪʠʚʥʫ ʜʠʥʘʤʽʢʫ. 

ʉʚʽʪʦʚʠʡ ʜʦʩʚʽʜ ʧʦʢʘʟʫʻ, ʱʦ ʟʦʚʥʽʰʥʻ ʫʪʝʧʣʝʥʥʷ ʩʪʽʥ ʻ ʥʘʡʙʽʣʴʰ ʜʽʻʚʠʤ ʩʧʦʩʦʙʦʤ 

ʧʽʜʚʠʱʝʥʥʷ ʪʝʧʣʦʟʘʭʠʩʪʫ ʙʫʜʽʚʝʣʴ. ʊʘʢʽ ʢʦʥʩʪʨʫʢʮʽʾ ʜʦʟʚʦʣʷʶʪʴ ʥʝ ʣʠʰʝ ʟʤʝʥʰʠʪʠ 

ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ, ʘ ʡ ʟʨʦʙʠʪʠ ʚʥʝʩʦʢ ʫ ʙʦʨʦʪʴʙʫ ʟʽ ʟʤʽʥʦʶ ʢʣʽʤʘʪʫ ʟʘʚʜʷʢʠ ʩʢʦʨʦʯʝʥʥʶ 

ʚʠʢʠʜʽʚ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ. 

ʇʨʦʪʝ ʜʣʷ ʤʘʩʰʪʘʙʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ ʬʘʩʘʜʥʠʭ ʩʠʩʪʝʤ ʥʝʦʙʭʽʜʥʽ 

ʽʥʚʝʩʪʠʮʽʾ ʚ ʦʥʦʚʣʝʥʥʷ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʾ ʙʘʟʠ ʙʫʜʽʚʝʣʴʥʦʾ ʛʘʣʫʟʽ. ʉʪʠʤʫʣʶʚʘʥʥʷ 
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22                                                             x ̝̩̝̆̎̓̑́̌̎̏̔̋̑́̎̒̋̉̊ ̨̗̝̎́̏̎́̌̎̉̊ ̨̖̘̓̆̎̎̉̊ ̨̔̎̃̆̑̒̉̓ ̆̓ 

ʽʥʥʦʚʘʮʽʡ, ʩʪʚʦʨʝʥʥʷ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʜʣʷ ʟʘʣʫʯʝʥʥʷ ʢʘʧʽʪʘʣʫ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʝʨʞʘʚʥʠʭ 

ʧʨʦʛʨʘʤ ʧʽʜʪʨʠʤʢʠ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʩʧʨʠʷʪʠʤʫʪʴ ʟʥʘʯʥʦʤʫ ʧʨʦʛʨʝʩʫ ʚ ʮʽʡ ʩʬʝʨʽ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʟʨʦʩʪʘʶʯʽ ʚʠʤʦʛʠ ʜʦ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʙʫʜʽʚʝʣʴ ʪʘ ʦʙʤʝʞʝʥʽʩʪʴ 

ʨʝʩʫʨʩʽʚ, ʬʘʩʘʜʥʽ ʩʠʩʪʝʤʠ ʟ ʚʝʥʪʠʣʴʦʚʘʥʠʤ ʧʨʦʰʘʨʢʦʤ ʟʘʣʠʰʘʶʪʴʩʷ ʦʜʥʠʤ ʽʟ 

ʥʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʠʭ ʨʽʰʝʥʴ. ɰʭ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʝ ʣʠʰʝ ʟʘʙʝʟʧʝʯʫʻ ʝʢʦʥʦʤʽʯʥʽ ʚʠʛʦʜʠ, ʘʣʝ ʡ 

ʧʽʜʚʠʱʫʻ ʷʢʽʩʪʴ ʞʠʪʪʷ ʤʝʰʢʘʥʮʽʚ, ʩʪʚʦʨʶʶʯʠ ʢʦʤʬʦʨʪʥʝ ʪʘ ʟʜʦʨʦʚʝ ʩʝʨʝʜʦʚʠʱʝ ʫ 

ʧʨʠʤʽʱʝʥʥʷʭ. ɼʣʷ ʋʢʨʘʾʥʠ ʮʝʡ ʥʘʧʨʷʤʦʢ ʻ ʩʪʨʘʪʝʛʽʯʥʦ ʚʘʞʣʠʚʠʤ, ʘʜʞʝ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʷʚʥʽ ʨʝʩʫʨʩʠ ʪʘ ʩʧʨʠʷʪʠ ʨʦʟʚʠʪʢʫ ʙʫʜʽʚʝʣʴʥʦʾ ʽʥʜʫʩʪʨʽʾ. 
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3. ʄʝʥʝʡʣʶʢ ʆ. ɯ., ʏʝʨʝʧʘʱʫʢ ʃ. ɸ. ʉʫʯʘʩʥʽ ʬʘʩʘʜʥʽ ʩʠʩʪʝʤʠ : ʤʦʥʦʛʨʘʬʽʷ. ʍʝʨʩʦʥ : ʆʃɼɯ-ʇʃʖʉ, 2021. 

186 ʩ.  

4. ʌʘʨʝʥʶʢ ɻ. ɻ. ʆʩʥʦʚʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʙʫʜʠʥʢʽʚ ʪʘ ʪʝʧʣʦʚʦʾ ʥʘʜʽʡʥʦʩʪʽ 

ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ : ʤʦʥʦʛʨʘʬʽʷ. ʂʠʾʚ : ɻʘʤʘ-ʇʨʠʥʪ, 2019. 176 ʩ.  

5. ʐʚʝʮʴ ʃ. ʄ., ɺʦʨʦʥʮʦʚʘ ɼ. ʉ. ɼʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʫʪʝʧʣʝʥʥʷ ʬʘʩʘʜʽʚ ʙʫʜʽʚʝʣʴ ʥʘ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ. ʅʘʫʢʦʚʠʡ ʚʽʩʥʠʢ ʙʫʜʽʚʥʠʮʪʚʘ. 2020. ʊ. 100, ˉ 2. ʉ. 192-197. 
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ʋɼʂ 633.853.32 

ʆʇʊʀʄɯɿɸʎɯʗ ʄɽʊɸʃɽɺʀʍ  ʂʆʅʉʊʈʋʂʎɯʁ ɸɺʊʆɿɸʇʈɸɺʅʆɻʆ 

ʂʆʄʇʃɽʂʉʋ ʇʈʀ  ʂɸʇɯʊɸʃʔʅʆʄʋ ʈɽʄʆʅʊɯ ɺ ʄ.ɺɯʅʅʀʎʗ ɿ 

ɺʀʂʆʈʀʉʊɸʅʅʗʄ ʉɸʇʈ çSOLIDWORKSè 

ɼ.ʃ. ɻʦʣʦʚʯʝʥʢʦ, ʤʘʛʽʩʪʨʘʥʪ ʛʨ. ɹɯ 23 ʄ-2,  

ɺ.ɸ. ʅʘʩʪʦʷʱʠʡ,  ʧʨʦʬ., ʢʘʥʜ.ʪʝʭʥ. ʥʘʫʢ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ  ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʝʪʘ ʨʦʙʦʪʠ ʧʦʣʷʛʘʣʘ ʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʉɸʇʈ çSolidWorksè  ʜʣʷ  ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ 

ʚʠʙʦʨʫ  ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʤʝʪʘʣʝʚʠʭ  ʥʝʩʫʯʠʭ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʾ ʥʘʚʽʩʫ ʥʘʜ 

ʧʘʣʠʚʦ - ʨʦʟʧʦʜʽʣʴʥʠʤʠ ʢʦʣʦʥʢʘʤʠ (ʜʘʣʽ ʇʈʂ)   ʧʨʠ ʢʘʧʽʪʘʣʴʥʦʤʫ ʨʝʤʦʥʪʽ ʘʚʪʦʟʘʧʨʘʚʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ  ʚ ʤ. ɺʽʥʥʠʮʷ.  

ɿʙʽʨ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʥʝʩʫʯʽ ʬʝʨʤʠ ʥʘʚʽʩʫ ʚʠʢʦʥʫʚʘʚʩʷ ʟʛʽʜʥʦ ɼɹʅ ɺ.1.2.-2:2006 

çʅʘʚʘʥʪʘʞʝʥʥʷ ʽ ʚʧʣʠʚʠè. 

ɼʘʣʽ  ʟʘ  ʇʂ çSolidWorksè  ʚʠʢʦʥʫʚʘʣʦʩʴ ʤʦʜʝʣʶʚʘʥʥʷ  ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʘʮʽʡʥʦʛʦ 

ʩʪʘʥʫ, ʨʝʟʫʣʴʪʘʪʠ ʷʢʠʭ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 1,2,3,4,5,6,7. 

 

ʈʠʩʫʥʦʢ 1 ï ɻʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʨʦʟʧʦʜʽʣʝʥʥʷ ʦʩʴʦʚʠʭ ʪʘ ʟʛʠʥʘʶʯʠʭ ʥʘʧʨʫʞʝʥʴ, ʱʦ ʜʽʶʪʴ ʥʘ ʢʦʥʩʪʨʫʢʮʽʾ 

ʥʘʚʽʩʫ 

 

ʈʠʩʫʥʦʢ 2 ï ɻʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ  ʚʝʨʭʥʴʦʾ ʛʨʘʥʠʮʽ ʦʩʴʦʚʦʛʦ ʥʘʧʨʫʞʝʥʥʷ, ʱʦ ʜʽʻ ʥʘ ʢʦʥʩʪʨʫʢʮʽʾ ʥʘʚʽʩʫ 



 

 

˔̨̂̑̎̉̋ ̨̨̍́̓̆̑́̌̃ V˴ ˏ ̩̝̩̒̆̔̋̑́̎̒̋̏ ̝̩̒̓̔̅̆̎̓̒̋̏ ̎́̔̋̏̃̏-̘̩̐̑́̋̓̉̎̏ ̨̗̩̋̏̎̆̑̆̎̕ 

24                                                             x ̝̩̝̆̎̓̑́̌̎̏̔̋̑́̎̒̋̉̊ ̨̗̝̎́̏̎́̌̎̉̊ ̨̖̘̓̆̎̎̉̊ ̨̔̎̃̆̑̒̉̓ ̆̓ 

 

ʈʠʩʫʥʦʢ 3 ï ɻʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʨʦʟʧʦʜʽʣʝʥʥʷ  ʧʦʚʟʜʦʚʞʥʽʭ ʩʠʣ, ʱʦ ʜʽʶʪʴ ʥʘ ʢʦʥʩʪʨʫʢʮʽʾ ʥʘʚʽʩʫ 

 

ʈʠʩʫʥʦʢ 4 ï ɻʨʘʬʽʯʥʝ ʨʦʟʧʦʜʽʣʝʥʥʷ ʤʦʤʝʥʪʽʚ, ʱʦ ʜʽʶʪʴ ʥʘ ʢʦʥʩʪʨʫʢʮʽʾ ʥʘʚʽʩʫ 

 

ʈʠʩʫʥʦʢ 5 ï ɻʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ  ʧʝʨʝʤʽʱʝʥʴ ʝʣʝʤʝʥʪʽʚ ʥʘʚʽʩʫ 
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ʈʠʩʫʥʦʢ 6 ï ɻʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ  ʨʦʟʧʦʜʽʣʫ ʟʘʧʘʩʫ ʤʽʮʥʦʩʪʽ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʡ ʥʘʚʽʩʫ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʤʽʥʽʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʽʻʥʪʫ ʟʘʧʘʩʫ ʤʽʮʥʦʩʪʽ 1,2  

ʇʝʨʝʜ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʱʦʜʦ  ʟʤʽʥʠ  ʧʨʦʬʽʣʽʚ ʚʘʞʣʠʚʦ ʚʨʘʭʫʚʘʪʠ ʢʽʣʴʢʘ ʘʩʧʝʢʪʽʚ: 

1. ɸʥʘʣʽʟ ʥʘʧʨʫʞʝʥʴ: ʇʽʩʣʷ ʟʤʝʥʰʝʥʥʷ ʪʦʚʱʠʥʠ ʤʝʪʘʣʫ ʥʝʦʙʭʽʜʥʦ ʧʦʚʪʦʨʥʦ 

ʧʨʦʚʝʩʪʠ ʨʦʟʨʘʭʫʥʦʢ ʥʘʧʨʫʞʝʥʴ, ʱʦʙ ʚʧʝʚʥʠʪʠʩʴ, ʱʦ ʥʦʚʽ ʧʨʦʬʽʣʽ ʟʤʦʞʫʪʴ ʚʠʪʨʠʤʘʪʠ 

ʤʘʢʩʠʤʘʣʴʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʙʝʟ ʧʝʨʝʚʠʱʝʥʥʷ ʜʦʧʫʩʪʠʤʠʭ ʟʥʘʯʝʥʴ. 

2. ɿʘʧʘʩ ʤʽʮʥʦʩʪʽ: ʅʝʦʙʭʽʜʥʦ ʧʝʨʝʚʽʨʠʪʠ, ʯʠ ʟʘʣʠʰʠʪʴʩʷ ʤʽʥʽʤʘʣʴʥʠʡ ʟʘʧʘʩ ʤʽʮʥʦʩʪʽ 

ʥʘ ʧʨʠʡʥʷʪʥʦʤʫ ʨʽʚʥʽ (ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ, ʙʽʣʴʰʝ 1,26). 

3. ɼʝʬʦʨʤʘʮʽʾ: ʇʝʨʝʚʽʨʠʪʠ, ʷʢ ʟʤʽʥʘ ʧʨʦʬʽʣʽʚ ʚʧʣʠʥʝ ʥʘ ʤʘʢʩʠʤʘʣʴʥʽ ʜʝʬʦʨʤʘʮʽʾ 

ʢʦʥʩʪʨʫʢʮʽʾ. ɺʘʞʣʠʚʦ, ʱʦʙ ʚʦʥʠ ʟʘʣʠʰʘʣʠʩʷ ʚ ʤʝʞʘʭ ʜʦʧʫʩʪʠʤʠʭ ʟʥʘʯʝʥʴ. 

ʗʢʱʦ ʚʩʽ ʮʽ ʘʩʧʝʢʪʠ ʙʫʜʫʪʴ ʚʨʘʭʦʚʘʥʽ, ʤʦʞʥʘ ʚʠʢʦʥʘʪʠ ʟʘʤʽʥʫ ʧʨʦʬʽʣʽʚ (ʨʠʩ. 7,8,) ʽ 

ʧʨʦʚʝʩʪʠ ʥʦʚʠʡ ʨʦʟʨʘʭʫʥʦʢ ʢʦʥʩʪʨʫʢʮʽʾ.  

 

ʈʠʩʫʥʦʢ 7 ï ʉʭʝʤʘ ʥʘʚʽʩʫ ʟ ʟʘʧʨʦʝʢʪʦʚʘʥʠʤʠ ʧʨʦʬʽʣʷʤʠ  ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʾ 

 



 

 

˔̨̂̑̎̉̋ ̨̨̍́̓̆̑́̌̃ V˴ ˏ ̩̝̩̒̆̔̋̑́̎̒̋̏ ̝̩̒̓̔̅̆̎̓̒̋̏ ̎́̔̋̏̃̏-̘̩̐̑́̋̓̉̎̏ ̨̗̩̋̏̎̆̑̆̎̕ 

26                                                             x ̝̩̝̆̎̓̑́̌̎̏̔̋̑́̎̒̋̉̊ ̨̗̝̎́̏̎́̌̎̉̊ ̨̖̘̓̆̎̎̉̊ ̨̔̎̃̆̑̒̉̓ ̆̓ 

 

ʈʠʩʫʥʦʢ 8 ï ʉʭʝʤʘ ʥʘʚʽʩʫ ʟ ʟʘʧʨʦʧʦʥʦʚʘʥʠʤʠ  ʧʨʦʬʽʣʷʤʠ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʾ 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʫ ʥʦʚʠʭ ʧʨʦʬʽʣʽʚ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʾ ʥʘʚʽʩʫ ʥʘʜ ʇʈʂ, 

ʧʦʪʨʽʙʥʦ: 

ɼʘʣʽ ʚʠʢʦʥʫʚʘʣʘʩʴ  ʤʦʜʝʣʶʚʘʥʥʷ  ʛʦʣʦʚʥʠʭ ʥʝʩʫʯʠʭ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʾ ʥʘʚʽʩʫ ʥʘʜ 

ʇʈʂ ʟ ʟʘʤʽʥʝʥʠʤʠ ʩʪʘʥʜʘʨʪʥʠʤʠ ʧʨʦʬʽʣʽʣʷʤʠ, ʨʝʟʫʣʴʪʘʪʠ ʷʢʦʛʦ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ.9, 10,11, 

12,13,14.  

 

ʈʠʩʫʥʦʢ 9 ï ɻʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ  ʚʝʨʭʥʴʦʾ ʛʨʘʥʠʮʽ ʦʩʴʦʚʦʛʦ ʥʘʧʨʫʞʝʥʥʷ  ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ  ʧʨʦʬʽʣʽʚ ʝʣʝʤʝʥʪʽʚ 

ʢʦʥʩʪʨʫʢʮʽʾ ʥʘʚʽʩʫ 

 

ʈʠʩʫʥʦʢ 10 ï ɻʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ  ʨʦʟʧʦʜʽʣʝʥʥʷ ʦʩʴʦʚʠʭ ʪʘ ʟʛʠʥʘʶʯʠʭ ʥʘʧʨʫʞʝʥʴ ʚ ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ  ʧʨʦʬʽʣʷʭ 

ʢʦʥʩʪʨʫʢʮʽʾ ʥʘʚʽʩʫ 



 

ñɼʦʩʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʩʫʯʘʩʥʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡò 

21-22 ̌ ̉̒̓̏̐́̅́ 2024                                                                                                                                                      
27 

 

ʈʠʩʫʥʦʢ 11 ï ɻʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʤʦʤʝʥʪʽʚ, ʱʦ ʜʽʶʪʴ ʥʘ ʟʘʤʽʥʝʥʽ ʧʨʦʬʽʣʽ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʾ ʥʘʚʽʩʫ 

 

ʈʠʩʫʥʦʢ 12 ï ɻʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʧʦʚʟʜʦʚʞʥʽʭ ʟʫʩʠʣʴ ʚ ʟʘʤʽʥʝʥʠʭ ʧʨʦʬʽʣʷʭ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʾ ʥʘʚʽʩʫ 

 

ʈʠʩʫʥʦʢ 13 ï ɻʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʧʝʨʝʤʽʱʝʥʴ ʟʘʤʽʥʝʥʠʭ  ʧʨʦʬʽʣʽʚ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʾ ʥʘʚʽʩʫ 



 

 

˔̨̂̑̎̉̋ ̨̨̍́̓̆̑́̌̃ V˴ ˏ ̩̝̩̒̆̔̋̑́̎̒̋̏ ̝̩̒̓̔̅̆̎̓̒̋̏ ̎́̔̋̏̃̏-̘̩̐̑́̋̓̉̎̏ ̨̗̩̋̏̎̆̑̆̎̕ 

28                                                             x ̝̩̝̆̎̓̑́̌̎̏̔̋̑́̎̒̋̉̊ ̨̗̝̎́̏̎́̌̎̉̊ ̨̖̘̓̆̎̎̉̊ ̨̔̎̃̆̑̒̉̓ ̆̓ 

 

ʈʠʩʫʥʦʢ 14 ï ɻʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʨʦʟʧʦʜʽʣʫ ʟʘʧʘʩʫ ʤʽʮʥʦʩʪʽ  ʧʨʦʬʽʣʽʚ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʾ ʥʘʚʽʩʫ, 

ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʚʝʜʝʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ, ʥʦʚʘ ʦʧʪʠʤʽʟʦʚʘʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʜʝʤʦʥʩʪʨʫʻ 

ʧʦʢʨʘʱʝʥʽ ʧʦʢʘʟʥʠʢʠ. ʄʘʢʩʠʤʘʣʴʥʝ ʥʘʧʨʫʞʝʥʥʷ ʩʪʘʥʦʚʠʪʴ 209,3 ʄʇʘ, ʘ ʤʘʢʩʠʤʘʣʴʥʝ 

ʧʝʨʝʤʽʱʝʥʥʷ ð 34,1 ʤʤ. ɿʘʧʘʩ ʤʽʮʥʦʩʪʽ ʟʨʽʩ ʟ 1,26 ʜʦ 1,29, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʽʜʚʠʱʝʥʥʷ 

ʥʘʜʽʡʥʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ. 

ʄʘʩʘ ʥʦʚʦʾ (ʦʧʪʠʤʽʟʦʚʘʥʦʾ) ʢʦʥʩʪʨʫʢʮʽʾ ʩʪʘʥʦʚʠʪʴ 3773,2 ʢʛ, ʱʦ ʥʘ 581,3 ʢʛ (13,3%) 

ʤʝʥʰʝ, ʥʽʞ ʫ ʧʨʦʝʢʪʥʽʡ ʢʦʥʩʪʨʫʢʮʽʾ (4354,5 ʢʛ). ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʝʢʦʥʦʤʽʶ ʤʝʪʘʣʫ, ʱʦ ʻ 

ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʽ ʧʦʢʨʘʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ 

ʥʝʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʧʝʨʝʤʽʱʝʥʥʷ ʟ 28,83 ʜʦ 34,14 ʤʤ, ʟʘʛʘʣʦʤ ʜʦʩʷʛʥʫʪʦ ʧʦʟʠʪʠʚʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʱʦʜʦ ʦʧʪʠʤʽʟʘʮʽʾ ʢʦʥʩʪʨʫʢʮʽʾ, ʱʦ ʚ ʮʽʣʦʤʫ  ʩʚʽʜʯʠʪʴ ʧʨʦ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ 

ʨʦʙʦʪʠ. 

 

ʈʠʩʫʥʦʢ 15 ï ʄʘʩʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʧʪʠʤʽʟʦʚʘʥʦʾ ʟʘ ʇʂ  çSolidWorksè ʢʦʥʩʪʨʫʢʮʽʾ 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 

 1. ʂʣʠʤʝʥʢʦ ʌ.ɭ., ɹʘʨʘʙʘʰ ɺ.ʄ., ʉʪʦʨʦʞʝʥʢʦ ʃ.ɯ. ʄʝʪʘʣʝʚʽ ʢʦʥʩʪʨʫʢʮʽʾ. / ɿʘ ʨʝʜ. ʌ.ɭ. ʂʣʽʤʝʥʢʘ.  

ʇʽʜʨʫʯʥʠʢ 2-ʛʝ ʚʠʜʘʥʥʷ - ʃʴʚʽʚ.: ʉʚʽʪ, 2002. - 312 ʩ. 

2.   ʇʫʩʪʶʣʴʛʘ ʉ.ɯ. ɯʥʞʝʥʝʨʥʘ ʛʨʘʬʽʢʘ ʚ SolidWorks  - ʃʫʮʴʢ : ɺʝʞʘ-ɼʨʫʢ, 2018. ï 174 ʩ. 
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ʋɼʂ  

ɸʅɸʃɯɿ ʅɸʇʈʗʄʂɯɺ ɯ ʇɽʈʉʇɽʂʊʀɺʅʀʍ ʈɯʐɽʅʔ ɼʃʗ 

ɹʋɼɯɺʅʀʎʊɺɸ ʊɸ ʇɯɼɻʆʊʆɺʂʀ ʉʀʈʆɺʀʅʀ ɿ ʇʆʐʂʆɼɾɽʅʀʍ 

ɹʋɼɯɺɽʃʔʅʀʍ ʂʆʅʉʊʈʋʂʎɯʁ 

ʆ. ɻʦʣʫʙʯʝʥʢʦ ï ʜʦʮ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ  

ʋʢʨʘʾʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʚ̔ʝʨʩʠʪʝʪ ʥʘʫʢʠ i ʪʝʭʥʦʣʦʛ̔ʡ, ʥʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʥ̔ʩʪʠʪʫʪ 

çʇʨʠʜʥʽʧʨʦʚʩʴʢʘ ʜʝʨʞʘʚʥʘ ʘʢʘʜʝʤʽ̫  ʙʫʜʚ̔ʥʠʮʪʚʘ ʪʘ ʘʨʭ̔ʪʝʢʪʫʨʠè, 

ɯ. ʄʘʮʝʚʠʯ - ʜʦʮ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ  

ʋʢʨʘʾʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʚ̔ʝʨʩʠʪʝʪ ʥʘʫʢʠ i ʪʝʭʥʦʣʦʛ̔ʡ, ʥʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʥ̔ʩʪʠʪʫʪ 

çʇʨʠʜʥʽʧʨʦʚʩʴʢʘ ʜʝʨʞʘʚʥʘ ʘʢʘʜʝʤʽ̫  ʙʫʜʚ̔ʥʠʮʪʚʘ ʪʘ ʘʨʭ̔ʪʝʢʪʫʨʠè. 

ʇʦʚʥʦʤʘʩʰʪʘʙʥʘ ʚʽʡʥʘ ʚ ʋʢʨʘʾʥʽ çʟʘʙʝʟʧʝʯʠʣʘè ʙʫʜʽʚʝʣʴʥʠʤ ʩʤʽʪʪʷʤ ʤʽʩʪʘ, ʷʢʽ ʜʝʷʢʠʡ 

ʯʘʩ ʧʽʜʧʘʜʘʣʠ ʧʽʜ ʟʦʥʫ ʙʦʡʦʚʠʭ ʜʽʡ ʘʙʦ ʫ ʟʦʥʫ ʦʙʩʪʨʽʣʽʚ. ʊʦʥʠ ʥʝʙʝʟʧʝʯʥʠʭ ʚʽʜʭʦʜʽʚ ʤʦʞʫʪʴ 

ʫʪʚʦʨʠʪʠ ʝʢʦʢʘʪʘʩʪʨʦʬʫ - ʩʤʽʪʪʷ ʥʘʢʦʧʠʯʫʻʪʴʩʷ, ʟʘʙʨʫʜʥʶʻ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. ɺʽʜ 

ʤʽʩʮʴ ʪʠʤʯʘʩʦʚʦʛʦ ʟʙʝʨʝʞʝʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ ʚʽʜʭʦʜʽʚ ʪʘ ʧʦʣʽʛʦʥʽʚ ʩʪʨʘʞʜʘʻ ʨʦʩʣʠʥʥʠʡ ʪʘ 

ʪʚʘʨʠʥʥʠʡ ʩʚʽʪ [1]. 

ɿʤʝʥʰʠʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʦʚʢʽʣʣʷ ʤʦʞʥʘ ʧʝʨʝʨʦʙʢʦʶ ʙʫʜʽʚʝʣʴʥʦʛʦ ʩʤʽʪʪʷ, ʷʢʝ 

ʫʪʚʦʨʠʣʦʩʷ ʚʥʘʩʣʽʜʦʢ ʨʫʡʥʫʚʘʥʴ ʙʫʜʽʚʝʣʴ ʪʘ ʩʧʦʨʫʜ, ʧʽʜ ʯʘʩ ʦʙʩʪʨʽʣʽʚ ʫʢʨʘʾʥʩʴʢʠʭ ʥʘʩʝʣʝʥʠʭ 

ʧʫʥʢʪʽʚ. ɺʽʜʙʫʜʦʚʘ ʤʽʩʮʴ ʧʨʦʞʠʚʘʥʥʷ ʛʨʦʤʘʜʷʥ ʚʞʝ ʙʣʠʟʴʢʘ (ʟʨʦʟʫʤʽʣʦ ʧʽʩʣʷ ʧʝʨʝʤʦʛʠ ʥʘʰʦʾ 

ʜʝʨʞʘʚʠ), ʋʢʨʘʾʥʫ ʤʦʞʥʘ ʙʫʜʝ ʯʘʩʪʢʦʚʦ ʟʘʙʝʟʧʝʯʠʪʠ ʙʫʜʽʚʝʣʴʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʟʘ ʨʘʭʫʥʦʢ 

ʧʝʨʝʨʦʙʢʠ ʙʫʜʽʚʝʣʴʥʦʛʦ ʩʤʽʪʪʷ. 

ʇʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʫʜʽʚʝʣʴʥʦʛʦ ʩʤʽʪʪʷ ʧʦʪʨʝʙʫʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʧʝʨʝʨʦʙʣʝʥʥʷ ʪʘ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ ʚʽʜʭʦʜʽʚ.  

ʇʦʜʦʣʘʥʥʷ ʥʘʩʣʽʜʢʽʚ ʚʽʡʥʠ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʦʙʩʷʛʽʚ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ ʚʽʜ 

ʨʫʡʥʫʚʘʥʴ ʧʦʚʠʥʥʦ ʚʽʜʙʫʚʘʪʠʩʷ ʟʘʚʜʷʢʠ ʤʝʭʘʥʽʟʤʫ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʽʚ. ɼʽʶʯʠʡ ʥʘ ʮʝʡ ʯʘʩ 

ʤʝʭʘʥʽʟʤ ʤʘʻ ʜʚʘ ʝʪʘʧʠ:  

1) ʩʪʚʦʨʝʥʥʷ ʙʝʟʧʝʯʥʠʭ ʫʤʦʚ ʜʣʷ ʨʦʙʦʪʠ:  

¶ ʨʦʟʯʠʱʝʥʥʷ ʪʝʨʠʪʦʨʽʡ, ʧʝʨʰ ʟʘ ʚʩʝ ʚʽʜ ʧʽʜʦʟʨʽʣʠʭ ʧʨʝʜʤʝʪʽʚ ʪʘ ʟʘʣʠʰʢʽʚ 

ʥʝʙʝʟʧʝʯʥʠʭ ʧʨʝʜʤʝʪʽʚ (ʧʨʦʚʝʜʝʥʥʷ ʦʧʝʨʘʮʽʡ ʟ ʨʦʟʤʽʥʫʚʘʥʥʷ);  

¶ ʚʠʟʥʘʯʝʥʥʷ ʪʘ ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʚʽʜ ʙʫʜʽʚʝʣʴʥʦʛʦ ʙʨʫʭʪʫ ʥʝʙʝʟʧʝʯʥʠʭ ʚʽʜʭʦʜʽʚ ʟ 
ʚʽʜʭʦʜʽʚ ʚʽʜ ʨʫʡʥʫʚʘʥʴ;  

¶ ʷʢʱʦ ʙʫʜʽʚʣʷ ʥʝ ʧʽʜʣʷʛʘʻ ʚʽʜʥʦʚʣʝʥʥʶ, ʾʾ ʜʝʤʦʥʪʘʞ ʪʘ ʦʙʣʽʢ ʚʽʜʭʦʜʽʚ ʥʘ ʤʽʩʮʽ ʾʭ 
ʫʪʚʦʨʝʥʥʷ;  

2) ʧʝʨʚʠʥʥʝ ʨʦʟʯʠʱʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʨʫʡʥʫʚʘʥʴ: 

¶ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʚʽʜʭʦʜʽʚ ʜʦ ʤʽʩʮʴ ʾʭ ʪʠʤʯʘʩʦʚʦʛʦ ʟʙʝʨʽʛʘʥʥʷ; 

¶  ʦʙʦʚôʷʟʢʦʚʠʡ ʬʘʢʪʠʯʥʠʡ ʦʙʣʽʢ;  

¶ ʟʙʝʨʝʞʝʥʥʷ ʚʽʜʭʦʜʽʚ ʚʽʜ ʨʫʡʥʫʚʘʥʴ ʜʦ ʾʭ ʦʙʨʦʙʣʝʥʥʷ/ʚʽʜʥʦʚʣʝʥʥʷ (ʷʢʱʦ ʻ 

ʤʦʞʣʠʚʽʩʪʴ, ʦʙʨʦʙʣʷʶʪʴʩʷ/ʚʽʜʥʦʚʣʶʶʪʴʩʷ ʥʘ ʪʠʤʯʘʩʦʚʠʭ ʤʽʩʮʷʭ ʟʙʝʨʽʛʘʥʥʷ). 

ɼʽʶʯʠʡ ʤʝʭʘʥʽʟʤ ʫʧʨʘʚʣʽʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ ʚʽʜʭʦʜʽʚ ʤʘʻ ʧʨʦʙʣʝʤʠ ʽ ʚʠʢʣʠʢʠ ʱʦʜʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʧʨʦʙʣʝʤ ʩʴʦʛʦʜʝʥʥʷ.  

ɿʘ ʦʮʽʥʢʘʤʠ ʝʢʩʧʝʨʪʽʚ, ʧʽʜ ʯʘʩ ʚʽʡʥʠ, ʚʥʘʩʣʽʜʦʢ ʤʘʩʰʪʘʙʥʠʭ ʨʫʡʥʫʚʘʥʴ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʧʨʦʙʣʝʤʘ ʫʪʠʣʽʟʘʮʽʾ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʫʜʽʚʝʣʴʥʦʛʦ ʩʤʽʪʪʷ ʟ ʧʨʦʙʣʝʤʠ 

ʧʝʨʝʪʚʦʨʠʣʘʩʷ ʥʘ ʛʦʩʪʨʫ ʧʨʦʙʣʝʤʫ. ʑʦ ʜʦʙʠ ʫ ʢʨʘʾʥʽ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʜʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ 

ʚʽʜʭʦʜʽʚ ʙʫʜʽʚʥʠʮʪʚʘ (ʙʣʠʟʴʢʦ 12-15 ʤʣʥ ʪʦʥʥ ʚʞʝ ʥʘʢʦʧʠʯʝʥʦ), ʾʭʥʽʡ ʦʙʩʷʛ ʧʦʩʪʽʡʥʦ 

ʟʙʽʣʴʰʫʻʪʴʩʷ [2]. 

ʇʦʣʽʛʦʥʠ ʪʘ ʤʽʩʮʷ ʪʠʤʯʘʩʦʚʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʧʝʨʝʧʦʚʥʝʥʽ ʙʫʜʽʚʝʣʴʥʠʤ ʩʤʽʪʪʷʤ, 

ʚʠʥʠʢʘʶʪʴ ʩʪʠʭʽʡʥʽ ʩʢʫʧʯʝʥʥʷ ʪʘ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʽ ʟʙʝʨʽʛʘʥʥʷ ʥʘ ʷʢʠʭ ʧʨʠʩʫʪʥʷ ʜʦʩʪʘʪʥʷ 

ʢʽʣʴʢʽʩʪʴ ʥʝʙʝʟʧʝʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʟʦʢʨʝʤʘ, ʘʟʙʝʩʪʦʚʤʽʩʥʠʭ). ʎʝ ʥʘʜʟʚʠʯʘʡʥʽ ʝʢʦʣʦʛʽʯʥʽ 

ʨʠʟʠʢʠ: ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʽʚ ʪʘ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʪʦʢʩʠʯʥʠʤ ʬʽʣʴʪʨʘʪʦʤ, ʥʝʙʝʟʧʝʯʥʽ ʨʝʯʦʚʠʥʠ 

ʧʦʷʚʣʷʶʪʴʩʷ ʚ ʘʪʤʦʩʬʝʨʥʦʤʫ ʧʦʚʽʪʨʽ. 
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30                                                             x ̝̩̝̆̎̓̑́̌̎̏̔̋̑́̎̒̋̉̊ ̨̗̝̎́̏̎́̌̎̉̊ ̨̖̘̓̆̎̎̉̊ ̨̔̎̃̆̑̒̉̓ ̆̓ 

ʇʦʪʫʞʥʠʡ ʧʦʰʪʦʚʭ ʜʣʷ ʩʪʘʥʦʚʣʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʨʠʥʢʫ ʚʪʦʨʠʥʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʤʦʞʝ 

ʜʘʪʠ ʜʦʙʨʝ ʧʨʦʜʫʤʘʥʘ, ʚʜʦʩʢʦʥʘʣʝʥʘ ʩʠʩʪʝʤʘ ʟʙʦʨʫ, ʩʦʨʪʫʚʘʥʥʷ ʪʘ ʧʝʨʝʨʦʙʢʘ ʙʫʜʽʚʝʣʴʥʦʛʦ 

ʩʤʽʪʪʷ. 

ɯʟ-ʟʘ ʧʝʨʝʰʢʦʜ ʱʦʜʦ ʥʘʣʘʛʦʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʤʦʜʝʣʽ ʧʦʚʦʜʞʝʥʥʷ ʟ ʙʫʜʽʚʝʣʴʥʠʤ 

ʩʤʽʪʪʷʤ, ʷʢʝ ʙʫʣʦ ʫʪʚʦʨʝʥʦ ʚʥʘʩʣʽʜʦʢ ʚʦʨʦʞʠʭ ʘʪʘʢ ʨʘʢʝʪʘʤʠ, ʙʦʤʙʘʤʠ ʪʘ ʜʨʦʥʘʤʠ ʚʠʥʠʢʣʠ 

ʛʣʠʙʠʥʥʽ ʚʠʢʣʠʢʠ, ʷʢʽ ʪʨʝʙʘ ʧʦʜʦʣʘʪʠ:  

1) ɺʽʜʩʫʪʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ - ʫʪʠʣʽʟʘʮʽʶ ʩʢʣʘʜʥʠʭ ʧʦʪʦʢʽʚ 

ʙʫʜʽʚʝʣʴʥʠʭ ʚʽʜʭʦʜʽʚ ʙʘʛʘʪʦ ʛʨʦʤʘʜ ʨʦʟʚôʷʟʫʶʪʴ ʰʣʷʭʦʤ ʚʠʚʝʟʝʥʥʷ ʾʭ ʥʘ ʧʦʣʽʛʦʥʠ. 

ʊʝʭʥʦʣʦʛʽʡ ʪʘ ʨʦʟʚʠʥʫʪʦʾ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʧʦ ʟʙʦʨʫ, ʩʦʨʪʫʚʘʥʥʶ, 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʶ, ʟʙʝʨʽʛʘʥʥʶ, ʦʙʨʦʙʢʠ ʪʘ ʫʪʠʣʽʟʘʮʽʾ ʙʫʜʽʚʝʣʴʥʦʛʦ ʩʤʽʪʪʷ ʚ ʋʢʨʘʾʥʽ ʬʘʢʪʠʯʥʦ 

ʥʝʤʘʻ;  

2) ʩʣʘʙʢʽ ʝʢʦʥʦʤʽʯʥʽ ʩʪʠʤʫʣʠ - ʫʪʠʣʽʟʘʮʽʾ ʙʫʜʽʚʝʣʴʥʦʛʦ ʩʤʽʪʪʷ ʥʝʚʠʛʽʜʥʘ ʙʫʜʽʚʝʣʴʥʦʤʫ 

ʙʽʟʥʝʩʫ, ʚʘʨʪʽʩʪʴ ʪʘʢʠʭ ʨʦʙʽʪ ʟʘʣʠʰʘʻʪʴʩʷ ʥʠʟʴʢʦʶ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʧʝʨʝʨʦʙʢʫ 

ʥʝʨʝʥʪʘʙʝʣʴʥʦʶ. ɼʽʻʚʠʭ ʬʽʥʘʥʩʦʚʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʱʦʜʦ ʩʪʠʤʫʣʶʚʘʥʥʷ 

ʚʽʜʥʦʚʣʝʥʥʷ ʙʫʜʽʚʝʣʴʥʦʛʦ ʩʤʽʪʪʷ ʪʘ ʙʨʫʭʪʽ ʥʝ ʩʪʚʦʨʝʥʦ;  

3) ʥʠʟʴʢʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʨʦʟôʷʩʥʶʚʘʣʴʥʘ ʨʦʙʦʪʘ - ʥʝʦʙʭʽʜʥʘ ʢʨʦʧʽʪʢʘ ʨʦʙʦʪʘ ʩʝʨʝʜ 

ʥʘʩʝʣʝʥʥʷ ʪʘ ʙʽʟʥʝʩʫ ʱʦʜʦ ʢʫʣʴʪʫʨʠ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ;  

4) ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʩʪʘʥʜʘʨʪʠʟʘʮʽʷ - ʚ ʯʘʩʪʠʥʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʧʠʪʘʥʴ 

ʨʝʮʠʢʣʽʥʛʫ ʪʘ ʧʦʚʦʜʞʝʥʥʷ ʟ ʙʫʜʽʚʝʣʴʥʠʤʠ ʚʽʜʭʦʜʘʤʠ ʯʠʥʥʘ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʘ ʙʘʟʘ 

ʧʦʚʠʥʥʘ ʙʫʪʠ ʙʽʣʴʰ ʯʽʪʢʦʶ ʪʘ ʥʝ ʤʘʪʠ ʟʥʘʯʥʠʭ ʧʨʦʛʘʣʠʥ. ʊʨʝʙʘ ʧʽʜʩʠʣʠʪʠ ʥʦʨʤʘʪʠʚʥʦ-

ʧʨʘʚʦʚʫ ʨʦʙʦʪʫ ʱʦʜʦ ʥʘʷʚʥʦʩʪʽ ʩʪʘʥʜʘʨʪʽʚ ʟ ʷʢʦʩʪʽ ʪʘ ʙʝʟʧʝʯʥʦʩʪʽ ʙʫʜʤʘʪʝʨʽʘʣʽʚ ʽʟ ʚʪʦʨʠʥʥʦʾ 

ʩʠʨʦʚʠʥʠ. 

ɺ ʋʢʨʘʾʥʽ ʜʽʻ ʜʚʘ ʦʩʥʦʚʥʠʭ ʟʘʢʦʥʦʜʘʚʯʠʭ ʘʢʪʘ ʱʦʜʦ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʦʙʣʽʢʫ 

ʙʫʜʽʚʝʣʴʥʠʭ ʚʽʜʭʦʜʽʚ, ʮʝ ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠè (2023ʨ) ʪʘ ʇʦʩʪʘʥʦʚʘ 

ʂʄʋˉ 1073 çʇʦʨʷʜʦʢ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ ʚʽʜ ʨʫʡʥʫʚʘʥʴè (2022ʨ). ɿʘʢʦʥ ʚʠʟʥʘʯʘʻ 

ʟʘʛʘʣʴʥʽ ʧʨʠʥʮʠʧʠ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʚʽʜʭʦʜʘʤʠ ʚʽʜ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ 

ʨʫʡʥʫʚʘʥʴ [3]. ɺ ʥʴʦʤʫ ʟʘʟʥʘʯʝʥʦ, ʧʦʚʠʥʝʥ ʙʫʪʠ ʨʝʮʠʢʣʽʥʛ ʪʘ ʧʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʽʜʭʦʜʽʚ ʙʫʜʽʚʥʠʮʪʚʘ. ʇʦʩʪʘʥʦʚʘ 1073 ʢʣʘʩʠʬʽʢʫʻ ʦʙʣʽʢ ʚʽʜʭʦʜʽʚ ʪʘ ʚʠʩʫʚʘʻ ʚʠʤʦʛʠ ʜʦ ʾʭ 

ʦʙʨʦʙʢʠ, ʪʝʨʤʽʥʘʣʽʚ, ʧʦʣʽʛʦʥʽʚ, ʚʠʟʥʘʯʘʻ ʰʣʷʭʠ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʭʦʜʽʚ ʫ 

ʙʫʜʽʚʥʠʮʪʚʽ. 

ɺʨʘʭʦʚʫʶʯʠ ʩʴʦʛʦʜʥʽʰʥʽʡ ʩʪʘʥ ʚ ʋʢʨʘʾʥʽ, ʥʘʡʙʽʣʴʰ ʨʝʘʣʽʩʪʠʯʥʠʡ ʩʮʝʥʘʨʽʡ, ʮʝ 

ʣʦʢʘʣʴʥʝ ʧʝʨʝʨʦʙʣʝʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ ʚʽʜʭʦʜʽʚ. ʅʦʚʠʡ ʙʝʪʦʥ ʧʨʠ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʦʤʫ 

ʧʝʨʝʨʦʙʣʝʥʥʽ ʙʫʜʽʚʝʣʴʥʦʛʦ ʩʤʽʪʪʷ ʧʦʪʨʝʙʫʻ ʚʭʽʜʥʫ ʩʠʨʦʚʠʥʫ ʥʘʡʚʠʱʦʾ ʷʢʦʩʪʽ ʙʝʟ ʜʦʤʽʰʦʢ, 

ʪʦʤʫ ʣʦʢʘʣʴʥʝ ʧʝʨʝʨʦʙʣʝʥʥʷ ʚʽʜʭʦʜʽʚ ʥʘ ʜʦʨʦʞʥʻ ʧʦʢʨʠʪʪʷ ʪʘ ʧʽʜʩʠʧʢʫ ʻ ʙʽʣʴʰ ʧʨʠʡʥʷʪʥʠʤ, 

ʟʘʚʜʷʢʠ ʝʢʦʥʦʤʽʯʥʽʡ ʜʦʮʽʣʴʥʦʩʪʽ. ɼʦʨʝʯʥʦ ʽ ʟʚʝʜʝʥʥʷ ʥʘʥʽʚʝʮʴ ʣʦʛʽʩʪʠʯʥʠʭ ʚʠʪʨʘʪ ʥʘ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘ ʫʪʠʣʽʟʘʮʽʶ ʙʫʜʽʚʝʣʴʥʦʛʦ ʩʤʽʪʪʷ ʚ ʽʥʰʽ ʨʝʛʽʦʥʠ. 

ʈʝʮʠʢʣʽʥʛ ʪʘ ʧʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ ʚʽʜʭʦʜʽʚ ʫ ɭʚʨʦʧʝʡʩʴʢʦʤʫ ʉʦʶʟʽ 

ʤʘʻ ʟʘ ʤʝʪʫ ʟʤʝʥʰʝʥʥʷ ʦʙʩʷʛʽʚ ʟʚʘʣʠʱ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ (ʟʘ ʨʽʢ 

ʧʝʨʝʨʦʙʣʷʻʪʴʩʷ ʧʨʠʙʣʠʟʥʦ 88% ʙʫʜʽʚʝʣʴʥʠʭ ʚʽʜʭʦʜʽʚ). ɹʫʜʽʚʝʣʴʥʽ ʚʽʜʭʦʜʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʧʨʠ ʦʙʣʘʰʪʫʚʘʥʥʽ ʩʧʦʨʪʠʚʥʠʭ ʤʘʡʜʘʥʯʠʢʽʚ, ʟʤʽʮʥʝʥʥʷ ʙʝʨʝʛʽʚ ʨʽʯʦʢ, ʚʠʨʦʙʥʠʮʪʚʘ ʰʪʫʯʥʦʛʦ 

ʢʘʤʝʥʶ ʪʦʱʦ. 

ɸʥʘʣʽʟ ʩʠʪʫʘʮʽʾ, ʱʦ ʩʢʣʘʣʘʩʷ ʚ ʤ. ʂʨʝʤʝʥʯʫʢ ʇʦʣʪʘʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʫ ʩʬʝʨʽ ʫʧʨʘʚʣʽʥʥʷ ʟ 

ʙʫʜʽʚʝʣʴʥʠʤʠ ʚʽʜʭʦʜʘʤʠ ʧʦʢʘʟʘʚ, ʱʦ ʱʦʨʦʢʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʛʨʦʤʘʜʠ ʫʪʚʦʨʶʻʪʴʩʷ ʧʦʥʘʜ 70 ʪʠʩ. 

ʪʦʥʥ ʟʤʽʰʘʥʦʛʦ ʧʦʙʫʪʦʚʦʛʦ ʩʤʽʪʪʷ, 10 ʪʠʩ. ʪʦʥʥ ʙʫʜʽʚʝʣʴʥʦʛʦ ʩʤʽʪʪʷ ʙʣʠʟʴʢʦ 1 ʪʠʩ. ʪʦʥʥʠ 

ʚʽʜʭʦʜʽʚ ʽʥʰʠʭ, ʱʦ ʥʝ ʻ ʥʝʙʝʟʧʝʯʥʠʤʠ ʽ ʫʪʚʦʨʶʶʪʴʩʷ ʫ ʚʠʨʦʙʥʠʯʽʡ ʜʽʷʣʴʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʡ, 

ʧʽʜʧʨʠʻʤʩʪʚ [4].  

ɼʦ 2023 ʨʦʢʫ ʢʣʘʩʠʬʽʢʘʮʽʷ ʚʽʜʭʦʜʽʚ ʚ ʋʢʨʘʾʥʽ ʟʜʽʡʩʥʶʚʘʣʘʩʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʜʝʨʞʘʚʥʦʾ 

ʩʠʩʪʝʤʠ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʢʦʜʫʚʘʥʥʷ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʪʘ ʩʦʮʽʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ɿʘʢʦʥʦʤ 

"ʇʨʦ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ" ʫʚʝʜʝʥʦ ʥʦʚʫ ʢʣʘʩʠʬʽʢʘʮʽʶ ʚʽʜʭʦʜʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ 

ʨʘʤʢʦʚʦʾ ʜʠʨʝʢʪʠʚʠ ɭʉ. ɿʛʽʜʥʦ ʟ ʮʠʤ ʟʘʢʦʥʦʤ ʚʽʜʭʦʜʠ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʜʚʽ ʢʘʪʝʛʦʨʽʾ: 

ʥʝʙʝʟʧʝʯʥʽ ʪʘ ʚʽʜʭʦʜʠ, ʱʦ ʥʝ ʻ ʥʝʙʝʟʧʝʯʥʠʤʠ. 

ʊʘʢʦʞ ʜʦ ʙʫʜʽʚʝʣʴʥʠʭ ʚʽʜʭʦʜʽʚ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʟʙʠʨʘʪʠ ʦʢʨʝʤʦ, ʥʘʣʝʞʘʪʴ ʚʽʜʭʦʜʠ ʛʨʫʧʠ 

ʤʝʪʘʣʽʚ, ˇʨʫʥʪʫ, ʽʟʦʣʷʮʽʡʥʽ ʤʘʪʝʨʽʘʣʠ ʽʟ ʚʤʽʩʪʦʤ ʘʟʙʝʩʪʫ, ʙʫʜʽʚʝʣʴʥʝ ʩʤʽʪʪʷ, ʱʦ ʤʽʩʪʠʪʴ 
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ʥʝʙʝʟʧʝʯʥʽ ʨʝʯʦʚʠʥʠ. ɼʝʷʢʽ ʚʠʜʠ ʚʽʜʭʦʜʽʚ ʟʘ ʥʦʚʦʶ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʤʦʞʫʪʴ ʙʫʪʠ ʚʽʜʥʝʩʝʥʽ ʜʦ 

ʥʝʙʝʟʧʝʯʥʠʭ ʚʽʜʭʦʜʽʚ. ʊʦʤʫ, ʜʣʷ ʥʘʣʝʞʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʧʨʠʩʚʦʻʥʥʷ ʚʽʜʭʦʜʫ 

ʰʝʩʪʠʟʥʘʯʥʦʛʦ ʢʦʜʫ, ʥʝʦʙʭʽʜʥʠʤ ʤʦʞʝ ʙʫʪʠ ʧʨʦʚʝʜʝʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʆʪʞʝ, ʫʪʚʦʨʶʚʘʯʽ ʚʽʜʭʦʜʽʚ ʙʫʜʽʚʥʠʮʪʚʘ ʤʘʶʪʴ ʩʘʤʦʩʪʽʡʥʦ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʩʚʦʾ ʚʽʜʭʦʜʠ, 

ʟʘʙʝʟʧʝʯʠʪʠ ʾʭ ʨʦʟʜʽʣʴʥʝ ʟʙʠʨʘʥʥʷ ʪʘ ʧʝʨʝʜʘʯʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤ ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʟ ʤʝʪʦʶ 

ʚʽʜʥʦʚʣʝʥʥʷ ʯʠ ʦʙʨʦʙʣʝʥʥʷ. ɿʤʽʰʫʚʘʥʥʷ ʪʘ ʩʢʠʜʘʥʥʷ ʚʽʜʭʦʜʽʚ ʙʫʜʽʚʥʠʮʪʚʘ ʥʘ ʢʦʥʪʝʡʥʝʨʥʽ 

ʤʘʡʜʘʥʯʠʢʠ ʜʣʷ ʟʙʠʨʘʥʥʷ ʧʦʙʫʪʦʚʦʛʦ ʩʤʽʪʪʷ ʻ ʥʝʜʦʧʫʩʪʠʤʠʤ. 

ɺ ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ, ʦʜʥʠʤʠ ʽʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʫʪʚʦʨʶʚʘʥʠʭ ʚʽʜʭʦʜʽʚ ʫ ʚʩʽʭ 

ʤʽʩʪʘʭ ʋʢʨʘʾʥʠ, ʦʢʨʽʤ ʚʽʜʭʦʜʽʚ ʙʫʜʽʚʥʠʮʪʚʘ, ʩʪʘʣʠ ʚʽʜʭʦʜʠ ʨʫʡʥʫʚʘʥʴ, ʷʢʽ ʫʪʚʦʨʶʶʪʴʩʷ ʧʽʜ 

ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʙʦʡʦʚʠʭ ʜʽʡ. 

ʋʧʨʘʚʣʽʥʥʷ ʮʽʻʶ ʛʨʫʧʦʶ ʚʽʜʭʦʜʽʚ ʚʠʤʘʛʘʻ ʩʧʝʮʽʘʣʴʥʦʾ ʫʚʘʛʠ ʪʘ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ 

ʢʦʤʧʣʝʢʩ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʯʥʦʛʦ ʟʙʠʨʘʥʥʷ, 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʩʦʨʪʫʚʘʥʥʷ, ʟʙʝʨʽʛʘʥʥʷ, ʦʙʨʦʙʣʝʥʥʷ (ʚ ʪʦʤʫ ʯʠʩʣʽ ʧʝʨʝʨʦʙʣʝʥʥʷ), 

ʚʠʜʘʣʝʥʥʷ, ʥʝʡʪʨʘʣʽʟʘʮʽʾ ʪʘ ʟʘʭʦʨʦʥʝʥʥʷ. ɺʽʜʭʦʜʠ ʚʽʜ ʨʫʡʥʫʚʘʥʴ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ 

ʟʚʠʯʘʡʥʦʛʦ ʙʫʜʽʚʝʣʴʥʦʛʦ ʩʤʽʪʪʷ ʪʠʤ, ʱʦ ʚʦʥʠ ʤʘʶʪʴ ʥʝʦʜʥʦʨʽʜʥʫ ʩʪʨʫʢʪʫʨʫ ʪʘ ʧʦʭʦʜʞʝʥʥʷ. 

ʆʩʦʙʣʠʚʦ ʩʢʣʘʜʥʠʤʠ ʻ ʪʝʨʤʽʯʥʦ ʜʝʬʦʨʤʦʚʘʥʽ ʚʽʜʭʦʜʠ, ʧʦʭʦʜʞʝʥʥʷ ʷʢʠʭ ʤʘʡʞʝ ʥʝʤʦʞʣʠʚʦ 

ʚʩʪʘʥʦʚʠʪʠ ʚʽʟʫʘʣʴʥʦ. ʍʦʯʘ ʩʫʧʫʪʥʽ ʢʦʤʧʦʥʝʥʪʠ ʚʽʜʭʦʜʽʚ ʨʫʡʥʫʚʘʥʴ ʧʦʜʽʙʥʽ ʜʦ ʧʦʙʫʪʦʚʦʛʦ 

ʩʤʽʪʪʷ, ʚʦʥʠ ʤʦʞʫʪʴ ʤʽʩʪʠʪʠ ʙʘʛʘʪʦ ʥʝʙʝʟʧʝʯʥʠʭ ʩʢʣʘʜʥʠʢʽʚ. ʗʢʱʦ ʚʽʟʫʘʣʴʥʦ ʥʝ ʚʜʘʻʪʴʩʷ 

ʚʩʪʘʥʦʚʠʪʠ ʧʦʭʦʜʞʝʥʥʷ ʪʘ ʨʽʚʝʥʴ ʥʝʙʝʟʧʝʯʥʦʩʪʽ ʚʽʜʭʦʜʫ, ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʣʘʙʦʨʘʪʦʨʥʽ 

ʘʥʘʣʽʟʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ. ʅʘ ʦʩʥʦʚʽ ʮʠʭ ʜʘʥʠʭ ʨʦʙʠʪʴʩʷ ʚʠʩʥʦʚʦʢ ʧʨʦ 

ʙʝʟʧʝʯʥʽʩʪʴ ʚʽʜʭʦʜʽʚ ʪʘ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʾʭ ʚʠʜʘʣʝʥʥʷ ʥʘ ʧʦʣʽʛʦʥʽ. 

ɿ ʤʝʪʦʶ ʟʥʠʞʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʚʽʜʭʦʜʽʚ ʙʫʜʽʚʥʠʮʪʚʘ ʥʘ ʜʦʚʢʽʣʣʷ ʧʨʦʚʦʜʠʪʴʩʷ 

ʦʮʽʥʶʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ ʩʠʩʪʝʤ ʩʝʨʪʠʬʽʢʘʮʽʾ, ʪʘʢʠʭ ʷʢ LEED, 

BREEAM, DGNB, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʝʢʦʣʦʛʽʯʥʫ ʚʘʨʪʽʩʪʴ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʾʭ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʝʢʦʣʦʛʽʯʥʠʤ ʥʦʨʤʘʤ ʽ ʩʪʘʥʜʘʨʪʘʤ [5]. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʦʜʥʽʻʾ ʣʶʜʠʥʠ ʜʦʚʦʜʠʪʴʩʷ ʚʠʜʦʙʫʚʘʪʠ ʱʦʥʘʡʤʝʥʰʝ 

20 ʪʦʥʥ ʨʽʟʥʦʾ ʩʠʨʦʚʠʥʠ. ʋ ʤʘʩʰʪʘʙʘʭ ʢʨʘʾʥʠ ʟʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʚʠʜʦʙʫʪʢʫ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ 

ʯʝʨʝʟ ʢʦʞʥʽ ʜʝʩʷʪʴ ʨʦʢʽʚ ʧʨʘʢʪʠʯʥʦ ʧʦʜʚʦʶʻʪʴʩʷ, ʧʨʠ ʮʴʦʤʫ ʥʘ ʛʦʪʦʚʫ ʧʨʦʜʫʢʮʽʶ 

ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʣʠʰʝ 5-10% ʩʠʨʦʚʠʥʠ, ʨʝʰʪʘ ʡʜʝ ʫ ʚʽʜʭʦʜʠ. ɺʞʝ ʟʘʨʘʟ ʫ ʩʚʽʪʽ ʥʘʢʦʧʠʯʝʥʦ 

ʙʣʠʟʴʢʦ 200-300 ʤʽʣʴʷʨʜʽʚ ʪʦʥʥ ʚʽʜʭʦʜʽʚ. ʈʝʞʠʤ ʝʢʦʥʦʤʽʾ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʦʜʥʘ ʽʟ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʩʢʣʘʜʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʫʧʨʘʚʣʽʥʥʷ ʥʘʨʦʜʥʠʤ ʛʦʩʧʦʜʘʨʩʪʚʦʤ. ʆʜʠʥ ʟ ʥʠʭ - ʮʝ 

ʢʦʤʧʣʝʢʩʥʘ ʧʝʨʝʨʦʙʢʘ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ, ʧʝʨʝʭʽʜ ʥʘ ʪʘʢ ʟʚʘʥʽ ʤʘʣʦʚʽʜʭʦʜʥʽ ʪʘ ʙʝʟʚʽʜʭʦʜʥʽ 

ʪʝʭʥʦʣʦʛʽʾ [6]. 

ɽʢʦʣʦʛʽʯʥʝ ʙʫʜʽʚʥʠʮʪʚʦ, ʘʙʦ çʟʝʣʝʥʝ ʙʫʜʽʚʥʠʮʪʚʦè - ʮʝ ʧʽʜʭʽʜ ʜʦ ʧʨʦʝʢʪʫʚʘʥʥʷ, 

ʦʙʣʘʰʪʫʚʘʥʥʷ ʪʘ ʫʪʨʠʤʘʥʥʷ ʩʧʦʨʫʜ ʟ ʤʝʪʦʶ ʩʢʦʨʦʯʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ 

ʩʝʨʝʜʦʚʠʱʝ ʽ ʧʽʜʚʠʱʝʥʥʷ ʙʣʘʛʦʫʩʪʨʦʶ ʥʘʩʝʣʝʥʥʷ [7]. ɿʙʝʨʝʞʝʥʥʷ ʜʦʚʢʽʣʣʷ: ʚʠʙʽʨ ʥʘ ʢʦʨʠʩʪʴ 

çʟʝʣʝʥʦʛʦè ʙʫʜʽʚʥʠʮʪʚʘ - ʮʝ ʚʠʙʽʨ ʥʘ ʢʦʨʠʩʪʴ ʯʠʩʪʽʰʦʛʦ ʦʪʦʯʝʥʥʷ ʽ ʦʱʘʜʥʦʛʦ ʡʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ. çɿʝʣʝʥʝè ʙʫʜʽʚʥʠʮʪʚʦ ʧʨʦʧʦʥʫʻ ʨʝʘʣʴʥʽ ʨʽʰʝʥʥʷ ʦʩʦʙʠʩʪʦʛʦ ʚʢʣʘʜʫ ʫ 

ʚʠʨʽʰʝʥʥʷ ʮʠʭ ʧʨʦʙʣʝʤ. ɸʣʴʪʝʨʥʘʪʠʚʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ, ʚʽʜʥʦʚʣʶʚʘʥʽ ʨʝʩʫʨʩʠ, ʚʠʩʦʢʘ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʝʬʝʢʪʠʚʥʝ ʩʧʦʞʠʚʘʥʥʷ ʚʦʜʠ, ʧʨʦʜʫʤʘʥʽ ʨʽʰʝʥʥʷ ʙʫʜʽʚʥʠʮʪʚʘ ʽ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʙʫʜʽʚʝʣʴ, ʧʝʨʝʚʘʛʘ ʤʽʩʮʝʚʠʭ ʤʘʪʝʨʽʘʣʽʚ - ʦʩʴ ʦʩʥʦʚʥʽ ʢʣʶʯʦʚʽ ʩʣʦʚʘ ʜʣʷ 

ʦʱʘʜʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ. 

ɺʠʩʥʦʚʢʠ: 

ʋʢʨʘʾʥʽ ʧʦʪʨʽʙʥʦ ʫʩʧʽʰʥʦ ʨʝʘʣʽʟʫʚʘʪʠ ʢʣʶʯʦʚʽ ʟʘʚʜʘʥʥʷ: 

1. ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʽʣʦʪʥʠʭ ʧʨʦʝʢʪʽʚ, ʥʘʡʢʨʘʱʠʭ ʻʚʨʦʧʝʡʩʴʢʠʭ ʧʨʘʢʪʠʢ ʧʝʨʝʨʦʙʠʪʠ ʪʘ 

ʫʪʠʣʽʟʫʚʘʪʠ çʚʦʻʥʥʝè ʙʫʜʽʚʝʣʴʥʝ ʩʤʽʪʪʷ ʥʘ ʣʦʢʘʣʴʥʦʤʫ ʨʽʚʥʽ;  

2. ʟʘʧʨʦʚʘʜʠʪʠ ʪʘ ʫʭʚʘʣʠʪʠ ʟʘʢʦʥʦʜʘʚʯ ̔ʘʢʪʠ ʟ ʧʠʪʘʥʴ ʧʦʚʦʜʞʝʥʥʷ ʟ ʨʝʤʦʥʪʥʠʤʠ ʪʘ 

ʙʫʜʽʚʝʣʴʥʠʤʠ ʚʽʜʭʦʜʘʤʠ;  

3. ʨʦʟʨʦʙʠʪʠ ʪʘ ʚʧʨʦʚʘʜʠʪʠ ʩʧʝʮʽʘʣʴʥ ̔ ʤʝʪʦʜʠʢʠ ʪʘ ʚʠʤʦʛʠ ʱʦʜʦ ʚʽʜʩʦʨʪʫʚʘʥʥʷ 

ʥʝʙʝʟʧʝʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ;  

4. ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʥʘʮʽʦʥʘʣʴʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʷʢʦʩʪʽ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟʽ ʚʪʦʨʠʥʥʦʾ 
ʩʠʨʦʚʠʥʠ;  

5.  ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʩʪʠʤʫʣʽʚ: ʧʦʜʘʪʢʦʚʽ, ʤʠʪʥʽ ʪʘ ʢʨʝʜʠʪʥʽ;  
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6. ʩʪʠʤʫʣʶʚʘʥʥʷ ʧʦʧʠʪʫ ʥʘ ʘʣʴʪʝʨʥʘʪʠʚʥʫ ʚʪʦʨʠʥʥʫ ʩʠʨʦʚʠʥʫ:  

7. ʧʨʦʚʦʜʠʪʠ ʽʥʬʦʨʤʘʮʽʡʥʫ ʢʘʤʧʘʥʽ ʁ ʜʣʷ ʙʽʟʥʝʩʫ ʪʘ ʥʘʩʝʣʝʥʥʷ ʱʦʜʦ ʧʝʨʝʚʘʛ 

ʚʽʜʥʦʚʣʶʚʘʣʴʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ;  

8. ʟʘʣʫʯʝʥʥʷ ʤʽʞʥʘʨʦʜʥʦʾ ʪʝʭʥʽʯʥʦʾ ʜʦʧʦʤʦʛʠ ʪʘ ʛʨʘʥʪʽʚ, ʧʽʜʪʨʠʤʢʘ ʩʪʘʨʪʘʧʽʚ, 

ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʽʥʥʦʚʘʮʽʡ, ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 

1. ɺ ʋʢʨʘʾʥʽ ʯʝʨʝʟ ʙʦʡʦʚʽ ʜʽʾ ʩʪʨʽʤʢʦ ʟʨʦʩʪʘʻ ʢʽʣʴʢʽʩʪʴ ʙʫʜʽʚʝʣʴʥʦʛʦ ʩʤʽʪʪʷ: ʱʦ ʨʦʙʠʪʠ ʟ ʪʦʢʩʠʯʥʠʤʠ 
ʚʽʜʭʦʜʘʤʠ. ɸʥʜʨʽʡ ʂʫʟʴʤʽʥ: ʉʫʩʧʽʣʴʩʪʚʦ; 21_10_2024_OBOZ.UA.htm.  

2. ʈʝʮʠʢʣʽʥʛ ʪʘ ʫʪʠʣʽʟʘʮʽʷ ʙʫʜʽʚʝʣʴʥʠʭ ʚʽʜʭʦʜʽʚ ʚ ʋʢʨʘʾʥʽ: ʚʠʢʣʠʢʠ ʪʘ ʧʝʨʝʰʢʦʜʠ. ɺôʷʯʝʩʣʘʚ ʂʋʈɽʇɯʅ. 

ʄʘʪʝʨʽʘʣʠ ɯɯɯ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ çGreen Constructionè (çɿʝʣʝʥʝ 

ʙʫʜʽʚʥʠʮʪʚʦè). ʂʠʾʚ: ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʫʜʽʚʥʠʮʪʚʘ ʽ ʘʨʭʽʪʝʢʪʫʨʠ. 2024. ʉ. 192 ï 

197. 

3. ʇʨʘʥʦʚʠʯ ʂ. ʆ. ʆʭʦʨʦʥʘ ʟʝʤʝʣʴ, ʽʥʞʝʥʝʨʥʦ-ʪʝʭʥʽʯʥʽ ʟʘʭʦʜʠ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʪʘ ʙʣʘʛʦʫʩʪʨʽʡ 

ʪʝʨʠʪʦʨʽʡ ʦʙôʻʜʥʘʥʠʭ ʛʨʦʤʘʜ // ɯʥʬʦʨʤʘʮʽʡʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʘ ʪʘ ʪʝʭʥʦʛʝʥʥʘ ʙʝʟʧʝʢʘ: ʽʩʪʦʨʠʯʥʽ ʘʩʧʝʢʪʠ, 
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ʋɼʂ 624.14 

ʇʆʇɽʈɽɼʅɭ ʆʎɯʅʖɺɸʅʅʗ ɺʀʊʈɸʊ ʉʊɸʃɯ ʅɸ ʎɽʅʊʈɸʃʔʅʆ 

ʉʊʀʉʅʋʊɯ ʉʊɸʃɽɺɯ ʏʆʊʀʈʀɻɯʃʂʆɺɯ ʂʆʃʆʅʀ ʅɸ ʇʃɸʅʂɸʍ 

ɺ.ɺ. ɻʨʠʥʝʚʠʯ, ʤʘʛʽʩʪʨʘʥʪ ʛʨ. ɹɯ-23ʄʟ, 

 ʄ.ɺ. ʇʘʰʠʥʩʴʢʠʡ, ʜʦʮ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

ʄ.ɺ. ʊʠʭʘ, ʚʠʢʣ., 

ɿ.ɹ. ɸʥʦʩʦʚʘ, ʚʠʢʣ.  

ʂʨʦʧʠʚʥʠʮʴʢʠʡ ʙʫʜʽʚʝʣʴʥʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ 

ʂʦʣʦʥʠ ʥʘʩʢʨʽʟʥʦʛʦ ʧʝʨʝʨʽʟʫ ʟ ʯʦʪʠʨʴʦʭ ʢʫʪʠʢʽʚ, ʟ'ʻʜʥʘʥʠʭ ʧʣʘʥʢʘʤʠ, ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʠ ʚʝʣʠʢʠʭ ʜʦʚʞʠʥʘʭ ʽ ʤʘʣʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ [1, 2]. ʋ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ 

ʧʨʦʚʽʜʥʠʤ ʬʘʢʪʦʨʦʤ ʟʘʙʝʟʧʝʯʝʥʥ ̫ ʩʪʽʡʢʦʩʪʽ  ̒ ʨʘʜʽʫʩ ʽʥʝʨʮʽʾ ʧʝʨʝʨʽʟʫ, ʷʢʠʡ ʤʦʞʥʘ 

ʟʙʽʣʴʰʫʚʘʪʠ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʛʘʙʘʨʠʪʥʦʛʦ ʨʦʟʤʽʨʫ ʧʝʨʝʨʽʟʫ, ʪʦʙʪʦ ʚʽʜʩʪʘʥʽ ʤʽʞ 

ʦʙʫʰʢʘʤʠ ʢʫʪʠʢʽʚ. ʇʨʠ ʧʨʦʻʢʪʫʚʘʥʥʽ ʪʘʢʠʭ ʢʦʣʦʥ ʤʦʞʥʘ ʚ ʧʝʚʥʠʭ ʤʝʞʘʭ ʟʤʽʥʶʚʘʪʠ ʛʘʙʘʨʠʪ 

ʧʝʨʝʨʽʟʫ ʪʘ ʚʽʜʩʪʘʥʽ ʤʽʞ ʧʣʘʥʢʘʤʠ, ʜʦʙʠʚʘʶʯʠʩʴ ʤʽʥʽʤʘʣʴʥʠʭ ʚʠʪʨʘʪ ʩʪʘʣʽ ʥʘ ʩʪʝʨʞʝʥʴ 

ʢʦʣʦʥʠ. ɿ ʤʝʪʦʶ ʚʠʙʦʨʫ ʦʧʪʠʤʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚ ʩʝʨʝʜʦʚʠʱʽ Microsoft 

Excel ʨʦʟʨʦʙʣʝʥʠʡ ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʙʣʘʥʢ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʘʪʠ ʫʩʽ ʥʝʦʙʭʽʜʥʽ ʨʦʟʨʘʭʫʥʢʠ 

ʩʪʝʨʞʥʷ ʥʘʩʢʨʽʟʥʦʾ ʮʝʥʪʨʘʣʴʥʦ ʩʪʠʩʥʫʪʦʾ ʢʦʣʦʥʠ ʥʘ ʧʣʘʥʢʘʭ ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ɼɹʅ [3] ʽ 

ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ [1, 2] ʪʘ ʦʙʯʠʩʣʠʪʠ ʡʦʛʦ ʧʦʛʦʥʥʫ ʤʘʩʫ ʚ ʢʛ/ʤ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʘʩʠ ʛʽʣʦʢ ʽ 

ʧʣʘʥʦʢ.  

ʐʣʷʭʦʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʢʦʣʦʥ ʧʨʠ ʨʽʟʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʭ ʚʠʩʦʪʠ 

ʡ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʤʝʥʰʽ ʚʠʪʨʘʪʠ ʩʪʘʣʽ ʥʘ ʩʪʝʨʞʝʥʴ ʢʦʣʦʥʠ ʨʝʘʣʽʟʫʶʪʴʩʷ 

ʧʨʠ ʪʘʢʠʭ ʚʽʜʩʪʘʥʷʭ ʤʽʞ ʧʣʘʥʢʘʤʠ, ʢʦʣʠ ʛʥʫʯʢʦʩʪʽ ʛʽʣʦʢ ʩʪʘʥʦʚʣʷʪʴ 25é30, ʘʣʝ ʥʝ 

ʧʝʨʝʚʠʱʫʶʪʴ ʧʨʠʚʝʜʝʥʦʾ ʛʥʫʯʢʦʩʪʽ ʢʦʣʦʥʠ ʚ ʮʽʣʦʤʫ.  

ʇʦʰʫʢ ʦʧʪʠʤʘʣʴʥʦʛʦ ʛʘʙʘʨʠʪʫ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ, ʷʢʠʡ ʜʘʻ ʤʽʥʽʤʘʣʴʥʽ ʚʠʪʨʘʪʠ 

ʩʪʘʣʽ ʥʘ ʢʦʣʦʥʫ, ʚʠʢʦʥʘʥʦ ʰʣʷʭʦʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʨʦ̒ʢʪʫʚʘʥʥʷ ʢʦʣʦʥ ʟ ʚʠʩʦʪʦʶ L = 4, 

8, 12, 16, 20 ʤ ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ N = 1, 3, 5, 7, 9 ʄʅ. ɼʣʷ ʢʦʞʥʦʾ ʢʦʤʙʽʥʘʮʽʾ L ʽ N 

ʟʘʧʨʦ̒ʢʪʦʚʘʥʽ ʢʦʣʦʥʠ ʟ 5é7 ʟʥʘʯʝʥʥʷʤʠ ʛʘʙʘʨʠʪʫ ʧʝʨʝʨʽʟʫ, ʟʘ ʷʢʠʤʠ ʚʠʷʚʣʝʥʦ ʛʘʙʘʨʠʪ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʤʽʥʽʤʘʣʴʥʽ ʚʠʪʨʘʪʠ ʩʪʘʣʽ ʥʘ ʦʜʠʥ ʧʦʛʦʥʥʠʡ ʤʝʪʨ ʢʦʣʦʥʠ. ʆʪʨʠʤʘʥʽ ʦʧʪʠʤʘʣʴʥʽ 

ʛʘʙʘʨʠʪʠ ʧʝʨʝʨʽʟʽʚ ʢʦʣʦʥ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 1. 

ʊʘʙʣʠʮʷ 1 ï ʆʧʪʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʛʘʙʘʨʠʪʫ ʧʝʨʝʨʽʟʫ ʢʦʣʦʥ 

N 

ʄʅ 

ʆʧʪʠʤʘʣʴʥʠʡ ʛʘʙʘʨʠʪ ʧʝʨʝʨʽʟʫ ʚ ʩʤ ʢʦʣʦʥ ʚʠʩʦʪʦʶ 

4 ʤ 8 ʤ 12 ʤ 16 ʤ 20 ʤ 

1 40 50 55 70 75 

3 50 60 50 70 80 

5 60 60 55 75 85 

7 60 65 75 70 90 

9 70 60 60 80 100 

ɿ ʪʘʙʣʠʮʽ 1 ʚʠʜʥʦ, ʱʦ ʦʧʪʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʛʘʙʘʨʠʪʫ ʧʝʨʝʨʽʟʫ ʢʦʣʦʥʠ ʟʨʦʩʪʘʶʪʴ ʧʨʠ 

ʟʙʽʣʴʰʝʥʥʽ ʚʠʩʦʪʠ ʡ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʢʦʣʦʥʫ. ɿ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ ʥʘʡʤʝʥʰʠʭ ʢʚʘʜʨʘʪʽʚ 

ʫ ʩʝʨʝʜʦʚʠʱʽ Microsoft Excel ʮʷ ʟʘʣʝʞʥʽʩʪʴ ʦʧʠʩʘʥʘ ʘʥʘʣʽʪʠʯʥʠʤ ʚʠʨʘʟʦʤ:  

2B 3,14N 1,22L 0,148L 0,096N L 44,4= - + - +,                              (1) 

ʜʝ  B ï ʛʘʙʘʨʠʪ ʧʝʨʝʨʽʟʫ ʚ ʩʘʥʪʠʤʝʪʨʘʭ; 

      N ï ʧʦʟʜʦʚʞʥʷ ʩʠʣʘ ʚ ʤʝʛʘʥʴʶʪʦʥʘʭ; 

      L ï ʚʠʩʦʪʘ ʢʦʣʦʥʠ ʚ ʤʝʪʨʘʭ.  



 

 

˔̨̂̑̎̉̋ ̨̨̍́̓̆̑́̌̃ V˴ ˏ ̩̝̩̒̆̔̋̑́̎̒̋̏ ̝̩̒̓̔̅̆̎̓̒̋̏ ̎́̔̋̏̃̏-̘̩̐̑́̋̓̉̎̏ ̨̗̩̋̏̎̆̑̆̎̕ 

34                                                             x ̝̩̝̆̎̓̑́̌̎̏̔̋̑́̎̒̋̉̊ ̨̗̝̎́̏̎́̌̎̉̊ ̨̖̘̓̆̎̎̉̊ ̨̔̎̃̆̑̒̉̓ ̆̓ 

ɺʠʙʽʨʢʘ ʟʥʘʯʝʥʴ ʧʦʛʦʥʥʦʾ ʤʘʩʠ ʩʪʝʨʞʥʽʚ ʢʦʣʦʥ ʧʨʠ ʦʧʪʠʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʥʽ ʛʘʙʘʨʠʪʫ 

ʧʝʨʝʨʽʟʫ ʫʪʚʦʨʶʻ ʟʘʣʝʞʥʽʩʪʴ ʚʠʪʨʘʪ ʩʪʘʣʽ ʥʘ ʩʪʝʨʞʝʥʴ ʢʦʣʦʥʠ ʚʽʜ ʚʠʩʦʪʠ ʡ ʥʘʚʘʥʪʘʞʝʥʥʷ 

(ʧʦʟʜʦʚʞʥʴʦʾ ʩʠʣʠ ʚ ʢʦʣʦʥʽ), ʷʢʘ ʥʘʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʽ 2.  

ʊʘʙʣʠʮʷ 2 ï ʇʦʛʦʥʥʘ ʤʘʩʘ ʯʦʪʠʨʠʛʽʣʢʦʚʠʭ ʢʦʣʦʥ ʥʘ ʧʣʘʥʢʘʭ 

N, 

ʄʅ 

ʇʦʛʦʥʥʘ ʤʘʩʘ ʩʪʝʨʞʥʷ ʚ ʢʛ/ʤ ʢʦʣʦʥ ʚʠʩʦʪʦʶ  

4 ʤ 8 ʤ 12 ʤ 16 ʤ 20 ʤ 

1 50,0 57,0 61,0 68,1 71,2 

3 140,6 146,5 156,7 167,6 175,6 

5 223,0 233,4 249,3 262,2 274,1 

7 314,6 318,9 331,9 356,4 373,8 

9 391,8 405,0 426,2 446,8 466,6 

ɿ ʪʘʙʣʠʮʽ 2 ʚʠʜʥʦ, ʱʦ ʧʦʛʦʥʥʘ ʤʘʩʘ ʩʪʝʨʞʥʷ ʢʦʣʦʥʠ ʟʨʦʩʪʘʻ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʚʠʩʦʪʠ ʡ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʢʦʣʦʥʫ. ɿʘ ʜʘʥʠʤʠ ʪʘʙʣʠʮʽ ʟʘʣʝʞʥʽʩʪʴ ʧʦʛʦʥʥʦʾ ʤʘʩʠ ʢʦʣʦʥ ʨ (ʢʛ/ʤ) ʚʽʜ ʾʭ 

ʚʠʩʦʪʠ L (ʤ) ʪʘ ʥʘʚʘʥʪʘʞʝʥʥʷ N (ʄʅ) ʦʧʠʩʘʥʘ ʘʥʘʣʽʪʠʯʥʠʤ ʚʠʨʘʟʦʤ: 

ʨ 41,2N 0,93L 0,43N L 4,2= + + + ʢʛ/ʤ.                                              (2) 

ʇʦʚʥʫ ʤʘʩʫ ʩʪʝʨʞʥʷ ʢʦʣʦʥʠ ʣʝʛʢʦ ʚʠʟʥʘʯʠʪʠ ʤʥʦʞʝʥʥʷʤ (2) ʥʘ ʚʠʩʦʪʫ ʢʦʣʦʥʠ L. 

ɺʩʪʘʥʦʚʣʝʥʥʷ ʛʥʫʯʢʦʩʪʽ ʛʽʣʢʠ ʚ ʤʝʞʘʭ 25é35 ʪʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʛʘʙʘʨʠʪʫ 

ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʢʦʣʦʥʠ ʟʘ ʬʦʨʤʫʣʦʶ (1) ʟʚʦʜʠʪʴ ʙʘʛʘʪʦʚʘʨʽʘʥʪʥʫ ʟʘʜʘʯʫ ʧʨʦʻʢʪʫʚʘʥʥʷ 

ʩʪʝʨʞʥʷ ʯʦʪʠʨʠʛʽʣʢʦʚʦʾ ʢʦʣʦʥʠ ʥʘ ʧʣʘʥʢʘʭ ʜʦ ʯʽʪʢʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʜʽʡ: 

1. ɿʘ ʚʽʜʦʤʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʡ ʚʠʩʦʪʠ ʢʦʣʦʥʠ ʟʘ ʬʦʨʤʫʣʦʶ (2) ʧʦʧʝʨʝʜʥʴʦ 

ʦʮʽʥʠʪʠ ʧʨʦʛʥʦʟʦʚʘʥʽ ʚʠʪʨʘʪʠ ʩʪʘʣʽ ʥʘ ʯʦʪʠʨʠʛʽʣʢʦʚʫ ʢʦʣʦʥʫ ʟ ʧʨʦʢʘʪʥʠʭ ʢʫʪʠʢʽʚ ʥʘ 

ʧʣʘʥʢʘʭ. 

2. ʇʦʨʽʚʥʷʪʠ ʦʪʨʠʤʘʥʠʡ ʨʝʟʫʣʴʪʘʪ ʟ ʽʥʰʠʤʠ ʤʦʞʣʠʚʠʤʠ ʚʘʨʽʘʥʪʘʤʠ ʢʦʥʩʪʨʫʢʮʽʾ ʢʦʣʦʥ ʪʘ 
ʚʩʪʘʥʦʚʠʪʠ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʜʘʥʠʭ ʫʤʦʚʘʭ ʯʦʪʠʨʠʛʽʣʢʦʚʠʭ ʢʦʣʦʥ ʟ ʧʨʦʢʘʪʥʠʭ 

ʢʫʪʠʢʽʚ ʥʘ ʧʣʘʥʢʘʭ. 

3. ɿʘ ʬʦʨʤʫʣʦʶ (1) ʚʠʟʥʘʯʠʪʠ ʦʧʪʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʛʘʙʘʨʠʪʫ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʢʦʣʦʥʠ 
ʪʘ ʫʚ'ʷʟʘʪʠ ʡʦʛʦ ʽʟ ʟʘʛʘʣʴʥʦʶ ʢʦʥʩʪʨʫʢʪʠʚʥʦʶ ʩʭʝʤʦʶ ʙʫʜʽʚʣʽ ʯʠ ʩʧʦʨʫʜʠ. 

4. ɿ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʧʠʩʘʥʦʛʦ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʙʣʘʥʢʫ Microsoft Excel, ʚʨʫʯʥʫ ʟʘ 

ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ [1, 2], ʘʙʦ ʽʥʰʠʤ ʩʧʦʩʦʙʦʤ ʚʠʟʥʘʯʠʪʠ ʧʝʨʝʨʽʟʠ ʛʽʣʦʢ ʪʘ ʧʣʘʥʦʢ ʽ 

ʚʠʢʦʥʘʪʠ ʫʩʽ ʧʝʨʝʚʽʨʢʠ ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ɼɹʅ [3]. 

ɺʠʢʦʥʘʥʥʷ ʥʘʚʝʜʝʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʧʦʚʠʥʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʙʽʨ ʢʦʥʩʪʨʫʢʮʽʾ 

ʯʦʪʠʨʠʛʽʣʢʦʚʦʾ ʢʦʣʦʥʠ ʟ ʧʨʦʢʘʪʥʠʭ ʢʫʪʠʢʽʚ ʥʘ ʧʣʘʥʢʘʭ ʟ ʚʠʪʨʘʪʘʤʠ ʩʪʘʣʽ, ʙʣʠʟʴʢʠʤʠ ʜʦ 

ʤʽʥʽʤʘʣʴʥʦ ʤʦʞʣʠʚʠʭ.  
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ɯʅʅʆɺɸʎɯʁʅɯ ʇɯɼʍʆɼʀ ʋ ʈʆɿʈʆɹʎɯ ʂʈɽʉʃɽʅʔ, ʇʈʆɭʂʊʋɺɸʅʅɯ ʊɸ 

ʄʆɼɽʃʖɺɸʅʅɯ ʄɽʊɸʃɽɺʀʍ ʂʆʅʉʊʈʋʂʎɯʁ 

ʖ.ʆ. ɼʦʣʠʥʘ, ʟʜʦʙʫʚʘʯ ʦʩʚʽʪʠ ʛʨʫʧʠ ɸ-41, 

ʅ.ʄ. ɹʫʨʭʘʥ, ʚʠʢʣ. ʩʧʝʮʽʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʘʨʭʽʪʝʢʪʫʨʠ  

ʂʨʦʧʠʚʥʠʮʴʢʠʡ ʙʫʜʽʚʝʣʴʥʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ 

ɹʫʜʽʚʥʠʮʪʚʦ ʙʫʜʴ-ʷʢʦʾ ʩʫʯʘʩʥʦʾ ʩʧʦʨʫʜʠ, ʜʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʾ, 

ʥʝʤʦʞʣʠʚʝ ʙʝʟ ʘʥʘʣʽʟʫ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʩʪʚʦʨʝʥʥʷ ʨʦʙʦʯʠʭ ʢʨʝʩʣʝʥʴ.  

ʄʝʪʘʣʝʚʽ ʢʦʥʩʪʨʫʢʮʽʾ (ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʾ, ʂʄ ʪʘ ʂʄɼ) ð ʢʘʨʢʘʩ ʙʫʜʽʚʝʣʴʥʦʛʦ 

ʦʙôʻʢʪʘ, ʚ ʨʦʣʽ ʷʢʦʛʦ ʤʦʞʝ ʚʠʩʪʫʧʘʪʠ ʞʠʪʣʦʚʘ ʘʙʦ ʧʨʦʤʠʩʣʦʚʘ ʙʫʜʦʚʘ. ɺʽʜ ʪʦʛʦ, ʥʘʩʢʽʣʴʢʠ 

ʷʢʽʩʥʦ ʙʫʜʝ ʧʨʦʚʝʜʝʥʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʡ, ʟʘʣʝʞʠʪʴ ʤʽʮʥʽʩʪʴ ʙʫʜʽʚʣʽ, ʾʾ 

ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʪʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʷʢʠʤ ʚʦʥʘ ʧʽʜʜʘʚʘʪʠʤʝʪʴʩʷ. 

ʂʦʥʩʪʨʫʢʪʦʨ, ʧʦʯʠʥʘʶʯʠ ʧʨʦʢ̒ʪʫʚʘʥʥʷ ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʡ, ʧʦʚʠʥʝʥ ʨʦʟʫʤʽʪʠ ʪʘʢʽ 

ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʢʦʨʠʩʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʢʘʨʢʘʩ ʙʫʜʽʚʝʣʴ, ʪʦʯʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʪʠʩʢ ʥʘ ʬʫʥʜʘʤʝʥʪ, ʩʢʣʘʜ ʧʝʨʝʢʨʠʪʪʷ, ʤʘʨʢʠ ʩʪʘʣʽ, ʚʠʜʠ ʤʝʪʘʣʦʧʨʦʢʘʪʫ ʪʘ 

ʽʥʰʫ ʪʝʭʥʽʯʥʫ ʽʥʬʦʨʤʘʮʽʶ. 

ʇʨʦʻʢʪʫʚʘʥʥʷ ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʡ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʨʦʙʦʯʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʢʫʜʠ ʚʭʦʜʷʪʴ 

ʢʨʝʩʣʝʥʥʷ ʤʘʨʦʢ ʂʄ ʪʘ ʂʄɼ (ʢʦʥʩʪʨʫʢʮʽʾ ʤʝʪʘʣʝʚʽ ʜʝʪʘʣʶʚʘʣʴʥʽ), ʥʝʟʘʣʝʞʥʦ ʚʽʜ 

ʧʨʠʟʥʘʯʝʥʥʷ ʙʫʜʽʚʝʣʴ. 

ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʚʠʢʦʥʫʻʪʴʩʷ ʧʨʦʻʢʪʫʚʘʥʥʷ ʂʄ, ʜʦ ʥʴʦʛʦ ʚʽʜʥʦʩʠʪʴʩʷ: 

¶ ʈʦʟʨʘʭʫʥʦʢ ʥʘʚʘʥʪʘʞʝʥʴ ʪʘ ʪʠʩʢʫ ʥʘ ʬʫʥʜʘʤʝʥʪ; 

¶ ɺʠʟʥʘʯʝʥʥʷ ʤʘʨʦʢ ʩʪʘʣʽ ʪʘ ʚʠʜʽʚ ʤʝʪʘʣʦʧʨʦʢʘʪʫ; 

¶ ʇʨʦʻʢʪʫʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʚʫʟʣʽʚ; 

¶ ɺʠʟʥʘʯʝʥʥʷ ʩʧʦʣʫʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ; 

¶ ɺʠʷʚʣʝʥʥʷ ʟʚôʷʟʢʫ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʽʟ ʟʘʣʽʟʦʙʝʪʦʥʥʠʤʠ ʬʫʥʜʘʤʝʥʪʘʤʠ; 

ʅʘ ʜʨʫʛʦʤʫ ʝʪʘʧʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʦʟʨʦʙʢʘ ʂʄɼ ï ʢʨʝʩʣʝʥʴ ʟ ʜʝʪʘʣʽʟʘʮʽʻʶ ʚʩʽʻʾ 

ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʥʘʙʣʠʞʝʥʥʷʤ ʧʨʦʻʢʪʥʠʭ ʨʽʰʝʥʴ ʧʝʨʰʦʛʦ ʝʪʘʧʫ ʜʦ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ.  

ʂʨʝʩʣʝʥʥʷ ʂʄɼ ʚʢʣʶʯʘʶʪʴ: 

¶ ɿʘʛʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʡ; 

¶ ʉʧʝʮʠʬʽʢʘʮʽʾ ʤʝʪʘʣʫ, ʤʝʪʘʣʦʚʠʨʦʙʽʚ, ʜʦʜʘʪʢʦʚʠʭ ʝʣʝʤʝʥʪʽʚ; 

¶ ʂʨʝʩʣʝʥʥʷ ʩʢʣʘʜʘʥʥʷ; 

¶ ʉʭʝʤʠ ʚʫʟʣʽʚ; 

¶ ʉʭʝʤʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʤʦʥʪʘʞʫ. 

ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʧʨʦʻʢʪʫʚʘʥʥʷ ʟʥʘʯʥʦ ʩʧʨʦʱʫʶʪʴ ʧʨʦʮʝʩ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ, ʜʦʟʚʦʣʷʶʯʠ ʽʥʞʝʥʝʨʘʤ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʪʦʯʥʦʩʪʽ 

ʪʘ ʰʚʠʜʢʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ. ʅʦʚʽʪʥʽ ʧʨʦʛʨʘʤʥʽ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʪʘʢʽ ʷʢ TeklaStructures 

ʪʘAutodeskRevit ʤʘʶʪʴ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʥʘʚʘʥʪʘʞʝʥʴ, ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʝʡ ʽ 

ʜʝʪʘʣʽʟʘʮʽʾ ʢʨʝʩʣʝʥʴ, ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ ʽ ʩʧʽʚʧʨʘʮʽ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ ʧʨʦʻʢʪʫ. ʄʽʡ ʜʦʩʚʽʜ ʨʦʙʦʪʠ 

ʟ ʮʠʤʠ ʧʨʦʛʨʘʤʘʤʠ ʫ ʨʝʘʣʴʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʧʨʦʻʢʪʘʭ ʜʦʟʚʦʣʠʚ ʦʮʽʥʠʪʠ ʾʭʥʽ ʤʦʞʣʠʚʦʩʪʽ ʫ 

ʧʨʦʻʢʪʫʚʘʥʥʽ ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʡ, ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʨʦʟʨʘʭʫʥʢʽʚ ʽ ʧʽʜʛʦʪʦʚʮʽ ʨʦʙʦʯʦʾ 

ʜʦʢʫʤʝʥʪʘʮʽʾ.  

AutodeskRevit ʻ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʜʣʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʙʫʜʽʚʝʣʴ (BIM).Revit ʜʦʟʚʦʣʷʻ ʬʦʨʤʫʚʘʪʠ ʪʨʠʚʠʤʽʨʥʽ ʘʥʘʣʽʪʠʯʥʽ ʤʦʜʝʣʽ ʢʦʥʩʪʨʫʢʮʽʡ(ʨʠʩ.1), 

ʷʢʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʧʨʦʛʨʘʤʘʭ, ʪʘʢʠʭ ʷʢ 

AutodeskRobotStructuralAnalysis (ʨʠʩ.2). ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʪʦʯʥʽʩʪʴ ʨʦʟʨʘʭʫʥʢʽʚ ʽ ʚʨʘʭʫʚʘʥʥʷ 

ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʝʪʘʧʽ ʧʨʦʻʢʪʫʚʘʥʥʷ. 
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ʈʠʩʫʥʦʢ 1                                                                   ʈʠʩʫʥʦʢ 2 

ʇʨʦʛʨʘʤʘ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʢʨʝʩʣʝʥʥʷ ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʡ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʩʪʘʥʜʘʨʪʽʚ. ɿʘʚʜʷʢʠ ʽʥʪʝʛʨʘʮʽʾ ʟ AutodeskAdvanceSteel (ʨʠʩ.3), ʤʦʞʥʘ ʜʝʪʘʣʽʟʫʚʘʪʠ ʚʫʟʣʠ ʪʘ 

ʧʽʜʛʦʪʫʚʘʪʠ ʢʨʝʩʣʝʥʥʷ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ. 

 

                                    ʈʠʩʫʥʦʢ 3                                                                             ʈʠʩʫʥʦʢ 4 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʦʞʣʠʚʦʩʪʽ BIM, ʟʘʙʝʟʧʝʯʫʻ ʽʥʪʝʛʨʘʮʽʶ ʤʦʜʝʣʝʡ ʨʽʟʥʠʭ 

ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ, ʥʘʧʨʠʢʣʘʜ, ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʢʦʥʩʪʨʫʶʚʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ ʢʦʣʽʟʽʡ ʫ 

ʧʨʦ̒ʢʪ̔. 

Revit ʧʽʜʪʨʠʤʫʻ ʨʽʟʥʽ ʨʽʚʥʽ ʜʝʪʘʣʽʟʘʮʽʾ ʤʦʜʝʣʽ (LOD 100ï400), ʱʦ ʜʦʟʚʦʣʷʻ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʾ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʧʨʦʢ̒ʪʫʚʘʥʥʷ: ʚʽʜ ʢʦʥʮʝʧʮʽʾ ʜʦ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʤʦʥʪʘʞʫ. 

ʋ ʩʚʦʶ ʯʝʨʛʫ, TeklaStructures ʻ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʝʡ ʽ 

ʢʨʝʩʣʝʥʴ ʂʄɼ. ʇʨʦʛʨʘʤʘ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʧʦʚʥʽʩʪʶ ʜʝʪʘʣʽʟʦʚʘʥʽ ʤʦʜʝʣʽ ʢʦʥʩʪʨʫʢʮʽʡ, 

ʚʢʣʶʯʘʶʯʠ ʙʦʣʪʠ, ʟʚʘʨʥʽ ʰʚʠ, ʧʣʘʩʪʠʥʠ ʪʘ ʽʥʰʽ ʝʣʝʤʝʥʪʠ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʧʦʚʥʝ ʨʦʟʫʤʽʥʥʷ 

ʧʨʦ̒ʢʪʫ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʽ ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ ʧʦʤʠʣʦʢ ʧʽʜ ʯʘʩ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘ ʤʦʥʪʘʞʫ.  

ʇʨʦʛʨʘʤʘ ʘʚʪʦʤʘʪʠʯʥʦ ʛʝʥʝʨʫʻ ʢʨʝʩʣʝʥʥʷ ʂʄɼ ʥʘ ʦʩʥʦʚʽ 3D-ʤʦʜʝʣʽ (ʨʠʩ.4). ɺʩʽ 

ʢʨʝʩʣʝʥʥʷ ʩʠʥʭʨʦʥʽʟʦʚʘʥʽ ʟ ʤʦʜʝʣʣʶ, ʪʦʤʫ ʙʫʜʴ-ʷʢʽ ʟʤʽʥʠ ʚ ʤʦʜʝʣʽ ʘʚʪʦʤʘʪʠʯʥʦ 

ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʥʘ ʢʨʝʩʣʝʥʥʷʭ, ʱʦ ʟʤʝʥʰʫʻ ʨʠʟʠʢ ʧʦʤʠʣʦʢ. ɿʘʙʝʟʧʝʯʫʻ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ 

ʨʦʟʨʘʭʫʥʦʢ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʩʪʚʦʨʝʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʡ. 

TeklaStructures ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʜʝʪʘʣʴʥʫ ʧʝʨʝʚʽʨʢʫ ʩʫʤʽʩʥʦʩʪʽ ʨʽʟʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʢʦʥʩʪʨʫʢʮʽʾ. ʎʝ ʜʘʻ ʟʤʦʛʫ ʫʩʫʚʘʪʠ ʢʦʣʽʟʽʾ ʜʦ ʧʦʯʘʪʢʫ ʚʠʨʦʙʥʠʮʪʚʘ, ʟʥʠʞʫʶʯʠ ʨʠʟʠʢ ʧʦʤʠʣʦʢ 

ʽ ʜʦʜʘʪʢʦʚʠʭ ʚʠʪʨʘʪ. 
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ʄʆɼʋʃʔʅɽ ɹʋɼɯɺʅʀʎʊɺʆ ʗʂ ɺʀʂʃʀʂ ʉʔʆɻʆɼɽʅʅʗ 

ɼ. ɭʨʦʰʢʽʥ, ʩʪ. ʛʨ. ɹɯ-23ʄ-1, 

ɺ. ʗʮʫʥ,  ʧʨʦʬ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʇʦʧʠʪ ʥʘ ʢʦʤʬʦʨʪʥʝ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʞʠʪʣʦ ʟʨʦʩʪʘʻ ʟ ʢʦʞʥʠʤ ʜʥʝʤ. ʈʘʟʦʤ ʟ ʮʠʤ ʥʘ 

ʨʠʥʢʫ ʟ'ʷʚʣʷʻʪʴʩʷ ʚʩʝ ʙʽʣʴʰʝ ʥʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʟ ʷʢʠʭ ʣʶʜʠ ʚʠʨʦʙʣʷʶʪʴ ʫʥʽʢʘʣʴʥʽ 

ʢʦʥʩʪʨʫʢʮʽʾ. ʊʘʢ ʨʦʟʚʠʚʘʶʪʴʩʷ ʥʘʡʩʫʯʘʩʥʽʰʽ ʙʫʜʽʚʝʣʴʥʽ ʪʝʭʥʦʣʦʛʽʾ. ʊʘʢʘ ʪʝʥʜʝʥʮʽʷ ʥʝ ʣʠʰʝ 

ʧʽʜʚʠʱʫʻ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʘ ʡ ʧʽʜʰʪʦʚʭʫʻ ʣʶʜʩʪʚʦ ʡʪʠ ʚ ʥʦʛʫ ʟ ʯʘʩʦʤ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʫʯʘʩʥʽ ʤʝʪʦʜʠ ʟʚʝʜʝʥʥʷ ʙʫʜʽʚʝʣʴ ʪʘ ʩʧʦʨʫʜ. 

ɯʩʥʫʻ ʪʨʠ ʚʠʜʠ ʤʦʜʫʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ: ʢʘʨʢʘʩʥʦ-ʧʘʥʝʣʴʥʽ, ʙʣʦʢʦʚʽ ʢʦʥʪʝʡʥʝʨʥʽ, 

ʙʣʦʢʦʚʽ ʢʘʨʢʘʩʥʦ-ʤʦʜʫʣʴʥʽ. ɸʣʝ ʪʽʣʴʢʠ ʜʚʘ ʟ ʥʠʭ ʤʦʞʥʘ ʧʦʙʫʜʫʚʘʪʠ ʟ ʜʝʨʝʚʘ. ʂʘʨʢʘʩʥʦ-

ʧʘʥʝʣʴʥʽ ʙʫʜʠʥʢʠ ï ʥʘʡʧʦʧʫʣʷʨʥʽʰʽ ʩʝʨʝʜ ʟʘʙʫʜʦʚ ʧʨʠʚʘʪʥʠʭ ʩʝʢʪʦʨʽʚ. ʆʩʦʙʣʠʚʽʩʪʶ ʪʘʢʦʾ 

ʢʦʥʩʪʨʫʢʮʽʾ ʻ ʟʙʠʨʘʥʥʷ ʢʘʨʢʘʩʫ ʪʘ ʦʙʰʠʚʢʘ ʡʦʛʦ ʱʠʪʘʤʠ-ʧʘʥʝʣʷʤʠ ʟ ʜʝʨʝʚʘ ʟ ʫʪʝʧʣʶʚʘʯʝʤ 

ʧʦʝʪʘʧʥʦ ʦʜʨʘʟʫ ʥʘ ʤʘʡʜʘʥʯʠʢʫ. ʅʘʡʯʘʩʪʽʰʝ ʜʦʚʦʜʠʪʴʩʷ ʾʟʜʠʪʠ ʚ ʙʫʜʽʚʝʣʴʥʠʡ ʤʘʛʘʟʠʥ, ʱʦʙ 

ʜʦʢʫʧʠʪʠ ʝʣʝʤʝʥʪʠ, ʱʦ ʙʨʘʢʫʶʪʴ, ʽ ʩʢʣʘʜʘʣʴʥʽ ʦʜʠʥʠʮʽ, ʱʦ ʧʨʠʟʫʧʠʥʷʻ ʧʨʦʮʝʩ ʤʦʥʪʘʞʫ. 

ɹʘʛʘʪʦ ʭʪʦ ʚʚʘʞʘʻ, ʱʦ ʙʫʜʽʚʥʠʮʪʚʦ ʪʘʢʦʛʦ ʙʫʜʠʥʢʫ ʝʢʦʥʦʤʽʯʥʦ ʥʝʚʠʛʽʜʥʝ. ɸʣʝ ʚʠʪʨʘʪʠ 

ʟʥʠʞʫʶʪʴʩʷ ʚʞʝ ʯʝʨʝʟ ʟʨʫʯʥʠʡ ʽ ʰʚʠʜʢʠʡ ʤʦʥʪʘʞ, ʘ ʤʘʪʝʨʽʘʣʠ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ, 

ʧʽʜʚʠʱʫʶʪʴ ʧʦʢʘʟʥʠʢʠ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ, ʱʦ ʥʘʜʘʣʽ ʜʘʻ ʝʢʦʥʦʤʽʶ ʩʧʦʞʠʚʘʥʦʾ ʝʥʝʨʛʽʾ ʽ, ʷʢ 

ʥʘʩʣʽʜʦʢ, ʨʝʩʫʨʩʽʚ ʥʘʰʦʾ ʢʨʘʾʥʠ. ɹʣʦʢʦʚʽ ʢʦʥʪʝʡʥʝʨʥʽ ʤʦʜʫʣʴʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʥʘʙʫʣʠ ʩʚʦʻʾ 

ʧʦʧʫʣʷʨʥʦʩʪʽ ʫ ʚʣʘʰʪʫʚʘʥʥʽ ʧʦʙʫʪʦʚʠʭ ʤʽʩʪʝʯʦʢ. ʇʽʟʥʽʰʝ ʣʶʜʠ ʧʦʯʘʣʠ ʢʫʧʫʚʘʪʠ ʪʘʢʽ 

ʢʦʥʪʝʡʥʝʨʠ ʽ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʥʘ ʧʨʠʚʘʪʥʠʭ ʜʽʣʷʥʢʘʭ ʜʣʷ ʪʠʤʯʘʩʦʚʦʛʦ ʩʝʟʦʥʥʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ. 

ɼʣʷ ʮʽʣʦʨʽʯʥʦʛʦ ʧʨʦʞʠʚʘʥʥʷ ʪʘʢʘ ʢʦʥʩʪʨʫʢʮʽʷ ʧʦʪʨʝʙʫʻ ʜʦʜʘʪʢʦʚʦʛʦ ʫʪʝʧʣʝʥʥʷ ʪʘ 

ʦʙʣʠʮʶʚʘʥʥʷ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʧʣʦʱʫ ʞʠʪʣʘ ʤʦʞʥʘ ʟʙʽʣʴʰʫʚʘʪʠ ʰʣʷʭʦʤ ʜʦʧʦʚʥʝʥʥʷ 

ʙʣʦʢʽʚ, ʪʘʢʦʤʫ ʙʫʜʠʥʢʫ ʥʝʦʙʭʽʜʥʝ ʜʦʜʘʪʢʦʚʝ ʬʘʩʘʜʥʝ ʦʟʜʦʙʣʝʥʥʷ, ʘʜʞʝ, ʷʢ ʧʨʘʚʠʣʦ, 

ʤʘʪʝʨʽʘʣʘʤʠ ʻ ʤʝʪʘʣʝʚʽ ʧʨʦʬʽʣʽ ʫ ʚʠʛʣʷʜʽ ʢʘʨʢʘʩʫ ʪʘ ʦʛʦʨʦʜʞʫʚʘʣʴʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʟ ʣʠʩʪʦʚʦʾ 

ʘʙʦ ʧʨʦʬʽʣʴʦʚʘʥʦʾ ʩʪʘʣʽ. ʐʚʠʜʢʦʤʦʥʪʦʚʘʥʽʩʪʴ, ʢʦʤʬʦʨʪʘʙʝʣʴʥʽʩʪʴ, ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ, 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ, ʝʩʪʝʪʠʯʥʽʩʪʴ, ʤʦʙʽʣʴʥʽʩʪʴ ï ʚʩʝ ʮʝ ʦʙ'ʻʜʥʘʥʦ ʚ ʙʣʦʯʥʦʤʫ ʢʘʨʢʘʩʥʦ-

ʤʦʜʫʣʴʥʦʤʫ ʙʫʜʠʥʢʫ. ʄʦʜʫʣʽ ʧʨʠ ʪʘʢʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʧʦʚʥʽʩʪʶ ʫ 

ʟʘʚʦʜʩʴʢʠʭ ʫʤʦʚʘʭ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʝʢʦʣʦʛʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʜʝʨʝʚʘ, ʟ 

ʫʣʘʰʪʫʚʘʥʥʷʤ ʥʝʦʙʭʽʜʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ ʪʘ ʦʙʣʘʜʥʘʥʥʷ (ʩʘʥʪʝʭʥʽʢʘ, ʝʣʝʢʪʨʠʢʘ, ʢʦʪʝʣʴʥʽ 

ʪʦʱʦ), ʘ ʥʘ ʤʘʡʜʘʥʯʠʢ ʟ ʫʞʝ ʛʦʪʦʚʠʤ ʬʫʥʜʘʤʝʥʪʦʤ ʤʦʜʫʣʽ ʪʨʘʥʩʧʦʨʪʫʶʪʴ ʪʘ ʟʙʠʨʘʶʪʴ 

ʢʨʘʥʦʤ ʥʘ ʘʚʪʦʤʦʙʽʣʴʥʦʤʫ ʭʦʜʫ ʟʘ ʧʨʠʥʮʠʧʦʤ "ʢʦʥʩʪʨʫʢʪʦʨ". ʊʘʢʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʷʢʽ 

ʟʘʡʤʘʶʪʴʩʷ ʚʠʛʦʪʦʚʣʝʥʥʷʤ ʢʘʨʢʘʩʥʠʭ ʤʦʜʫʣʽʚ, ʧʨʦʧʦʥʫʶʪʴ ʚʝʣʠʢʠʡ ʚʠʙʽʨ ʚʘʨʽʘʥʪʽʚ 

ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʜʠʟʘʡʥʝʨʩʴʢʠʭ ʨʽʰʝʥʴ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʨʽʚʝʥʴ ʢʦʤʬʦʨʪʫ, ʷʢʠʡ ʤʘʶʪʴ ʤʦʜʫʣʴʥʽ 

ʧʨʠʤʽʱʝʥʥʷ, ʥʽ ʚ ʯʦʤʫ ʥʝ ʧʦʩʪʫʧʘʻʪʴʩʷ ʫʤʦʚʘʤ ʫʩʝʨʝʜʠʥʽ ʙʽʣʴʰʦʩʪʽ ʢʘʧʽʪʘʣʴʥʠʭ ʦʙ'ʻʢʪʽʚ. 

ɹʘʛʘʪʦ ʭʪʦ ʚʚʘʞʘʻ, ʱʦ ʙʫʜʽʚʥʠʮʪʚʦ ʪʘʢʦʛʦ ʙʫʜʠʥʢʫ ʝʢʦʥʦʤʽʯʥʦ ʥʝʚʠʛʽʜʥʝ. ɸʣʝ ʚʠʪʨʘʪʠ 

ʟʥʠʞʫʶʪʴʩʷ ʚʞʝ ʯʝʨʝʟ ʟʨʫʯʥʠʡ ʽ ʰʚʠʜʢʠʡ ʤʦʥʪʘʞ, ʘ ʤʘʪʝʨʽʘʣʠ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ, 

ʧʽʜʚʠʱʫʶʪʴ ʧʦʢʘʟʥʠʢʠ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ, ʱʦ ʥʘʜʘʣʽ ʜʘʻ ʝʢʦʥʦʤʽʶ ʩʧʦʞʠʚʘʥʦʾ ʝʥʝʨʛʽʾ ʽ, ʷʢ 

ʥʘʩʣʽʜʦʢ, ʨʝʩʫʨʩʽʚ ʥʘʰʦʾ ʢʨʘʾʥʠ. 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 
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ɺʇʃʀɺ ʊɽʈʄɯʏʅʆɰ ʆɹʈʆɹʂʀ ʅɸ ɺʃɸʉʊʀɺʆʉʊɯ ʇɯʉʂʋ 

ɸ. ʂʘʡʪʘʟ,  ʩʪ. ʛʨ. ɹɯ-23ʄ-1, 

ɺ. ɼʘʨʽʻʥʢʦ, ʜʦʮ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʇʽʩʦʢ ï ʦʜʠʥ ʽʟ ʢʣʶʯʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʾʭʥʽ 

ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʋ ʙʫʜʽʚʝʣʴʥʽʡ ʛʘʣʫʟʽ ʘʢʪʠʚʥʦ ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʩʧʦʩʦʙʠ 

ʤʦʜʠʬʽʢʘʮʽʾ ʧʽʩʢʫ ʟ ʤʝʪʦʶ ʧʦʢʨʘʱʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʠʭ ʩʫʤʽʰʝʡ. ʉʝʨʝʜ 

ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ð ʪʝʨʤʽʯʥʘ ʦʙʨʦʙʢʘ, ʷʢʘ ʟʤʽʥʶʻ ʩʪʘʥ ʧʦʚʝʨʭʥʽ ʟʝʨʝʥ ʧʽʩʢʫ 

ʪʘ ʚʧʣʠʚʘʻ ʥʘ ʩʪʨʫʢʪʫʨʫ ʫʪʚʦʨʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ɻʦʣʦʚʥʘ ʤʝʪʘ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʧʽʩʢʫ ï ʟʤʽʥʘ ʡʦʛʦ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʚʟʘʻʤʦʜʽʾ ʽʟ ʮʝʤʝʥʪʥʠʤ ʚôʷʞʫʯʠʤ. ɿʘʚʜʷʢʠ ʥʘʛʨʽʚʘʥʥʶ ʜʦ ʧʝʚʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʚʜʘʻʪʴʩʷ ʟʥʠʟʠʪʠ ʘʙʦ ʩʪʘʙʽʣʽʟʫʚʘʪʠ ʘʢʪʠʚʥʽʩʪʴ ʧʦʚʝʨʭʥʽ ʧʽʱʘʥʠʭ ʟʝʨʝʥ, ʱʦ 

ʚʧʣʠʚʘʻ ʥʘ ʤʽʮʥʽʩʪʴ ʽ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʙʫʜʽʚʝʣʴʥʠʭ ʩʫʤʽʰʝʡ. ʊʘʢʦʞ ʚʠʜʘʣʷʻʪʴʩʷ ʚʦʣʦʛʘ, ʷʢʘ 

ʤʦʞʝ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʧʨʦʮʝʩ ʛʽʜʨʘʪʘʮʽʾ ʮʝʤʝʥʪʫ. 

ʊʝʭʥʦʣʦʛʽʷ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʧʝʨʝʜʙʘʯʘʻ ʥʘʛʨʽʚʘʥʥʷ ʧʽʩʢʫ ʜʦ ʨʽʟʥʠʭ ʪʝʤʧʝʨʘʪʫʨ. 

ʅʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʝʤʧʝʨʘʪʫʨʠ ʫ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 100 ʜʦ 600 ÁC. ʅʘʛʨʽʚʘʥʥʷ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ ʩʪʘʣʝʚʠʭ ʻʤʥʦʩʪʷʭ ʟ ʨʽʚʥʦʤʽʨʥʠʤ ʨʦʟʧʦʜʽʣʦʤ ʪʝʧʣʘ, ʧʽʩʣʷ ʯʦʛʦ ʧʽʩʦʢ 

ʦʭʦʣʦʜʞʫʻʪʴʩʷ ʚ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ [1, 2]. ʊʘʢʠʡ ʧʽʜʭʽʜ ʟʘʙʝʟʧʝʯʫʻ ʨʽʚʥʦʤʽʨʥʫ ʤʦʜʠʬʽʢʘʮʽʶ 

ʧʦʚʝʨʭʥʽ ʟʝʨʝʥ. 

ʇʽʩʣʷ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʧʽʩʦʢ ʟʤʽʥʶʻ ʩʚʦʾ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʚʧʣʠʚʘʻ ʥʘ ʙʫʜʽʚʝʣʴʥʽ ʩʫʤʽʰʽ: 

1. ʇʦʣʽʧʰʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʝʥʶ. ʊʝʨʤʦʦʙʨʦʙʣʝʥʠʡ ʧʽʩʦʢ ʩʧʨʠʷʻ 

ʫʪʚʦʨʝʥʥʶ ʱʽʣʴʥʽʰʦʾ ʩʪʨʫʢʪʫʨʠ, ʱʦ ʟʤʝʥʰʫʻ ʧʦʨʠʩʪʽʩʪʴ ʪʘ ʧʦʢʨʘʱʫʻ ʜʦʚʛʦʚʽʯʥʽʩʪʴ 

ʤʘʪʝʨʽʘʣʫ. 

2. ɿʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʧʦʚʝʨʭʥʽ. ʆʧʪʠʤʘʣʴʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʛʨʽʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʩʪʘʙʽʣʴʥʽʩʪʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʘʧʦʚʥʶʚʘʯʘ ʪʘ ʟʥʠʞʫʶʪʴ ʥʝʙʘʞʘʥʽ ʭʽʤʽʯʥʽ ʚʟʘʻʤʦʜʽʾ ʟ 

ʮʝʤʝʥʪʦʤ. 

3. ɺʠʜʘʣʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ. ɺʠʩʦʢʽ ʪʝʤʧʝʨʘʪʫʨʠ ʫʩʫʚʘʶʪʴ ʜʦʤʽʰʢʠ, ʷʢʽ ʤʦʞʫʪʴ 

ʚʧʣʠʚʘʪʠ ʥʘ ʧʨʦʮʝʩʠ ʛʽʜʨʘʪʘʮʽʾ ʮʝʤʝʥʪʫ. 

ʊʝʨʤʽʯʥʘ ʦʙʨʦʙʢʘ ʤʘʻ ʥʠʟʢʫ ʧʝʨʝʚʘʛ, ʷʢʽ ʨʦʙʣʷʪʴ ʾʾ ʝʬʝʢʪʠʚʥʠʤ ʨʽʰʝʥʥʷʤ ʜʣʷ ʙʫʜʽʚʝʣʴʥʦʾ 

ʛʘʣʫʟʽ: 

¶ ʇʦʢʨʘʱʝʥʥʷ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

¶ ʇʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʜʦ ʚʧʣʠʚʫ ʚʦʣʦʛʠ ʪʘ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʢʦʣʠʚʘʥʴ. 

¶ ɿʤʝʥʰʝʥʥʷ ʨʠʟʠʢʫ ʫʪʚʦʨʝʥʥʷ ʪʨʽʱʠʥ ʫ ʟʘʪʚʝʨʜʽʣʠʭ ʤʘʪʝʨʽʘʣʘʭ. 

ɺʠʩʥʦʚʢʠ 

ʊʝʨʤʽʯʥʘ ʦʙʨʦʙʢʘ ʧʽʩʢʫ ʻ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ 

ʩʫʤʽʰʝʡ. ɰʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ ʟʥʘʯʥʦʛʦ ʧʦʢʨʘʱʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʪʝʨʽʘʣʽʚ, 

ʱʦ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʜʣʷ ʩʫʯʘʩʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ ʟ ʧʽʜʚʠʱʝʥʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ ʷʢʦʩʪʽ ʪʘ 

ʜʦʚʛʦʚʽʯʥʦʩʪʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ ʤʝʪʦʜʫ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʧʝʨʩʧʝʢʪʠʚʠ ʫ ʩʪʚʦʨʝʥʥʽ 

ʝʬʝʢʪʠʚʥʠʭ ʪʘ ʩʪʽʡʢʠʭ ʜʦ ʟʦʚʥʽʰʥʽʭ ʚʧʣʠʚʽʚ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. 
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ʉ. ʂʘʨʧʫʰʠʥ, ʜʦʮ., ʢʘʥʜ., ʪʝʭʥ. ʥʘʫʢ  

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʂʨʦʧʠʚʥʠʮʴʢʠʡ, 

ʉ.ʇʝʯʦʥʯʠʢ,  ʟʜʦʙʫʚʘʯ ʛʨ. 192-2ɼʄɻ  

ʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

ɸ.ʃʫʮʝʥʢʦ, ʟʜʦʙʫʚʘʯ ʛʨ. ɹɯ-23ʄ-2  

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɼʘʭ, ʷʢ ʚʝʨʭʥʽʡ ʝʣʝʤʝʥʪ ʟʘʭʠʩʪʫ ʙʫʜʴ-ʷʢʦʾ ʩʧʦʨʫʜʠ, ʩʧʨʠʡʤʘʻ ʥʘ ʩʝʙʝ çʥʝʛʘʪʠʚʥʠʡè 

ʚʧʣʠʚ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ. ʎʝ: ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʚʧʣʠʚ, ʦʧʘʜʠ ʫ ʚʠʛʣʷʜʽ 

ʜʦʱʫ, ʩʥʽʛʫ, ʪʫʤʘʥʫ, ʛʨʘʜʫ, ʚʽʪʨʦʚʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʩʦʥʷʯʥʘ ʨʘʜʽʘʮʽʷ, ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʝ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʤʝʭʘʥʽʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ: ʰʫʤ, ʚʘʛʘ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʦʚʫ, ʧʪʘʭʠ ʪʘ ʽʥʰʽ 

ʪʚʘʨʠʥʠ, ʟʘʭʠʩʪ ʚʽʜ ʜʠʤʫ ʪʘ ʽʥʰʠʭ ʭʽʤʽʯʥʦ-ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʽ ʛʘʟʽʚ, ʽʥʰʝ [1].  

ʊʠʧ ʧʦʢʨʽʚʣʽ ʪʘ ʚʠʜ ʟʘʩʪʦʩʦʚʫʚʘʥʦʛʦ ʧʦʢʨʽʚʝʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʠʟʥʘʯʘʶʪʴʩʷ ʫ ʧʝʨʰʫ 

ʯʝʨʛʫ ʢʣʽʤʘʪʠʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʨʘʡʦʥʫ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʙôʻʢʪʘ, ʧʦʪʽʤ ʘʨʭʽʪʝʢʪʫʨʥʦʶ 

ʚʠʨʘʟʥʽʩʪʶ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʪʨʘʜʠʮʽʷʭ ʪʘ ʢʫʣʴʪʫʨʽ ʥʘʨʦʜʽʚ, ʱʦ ʪʫʪ ʧʨʦʞʠʚʘʶʪʴ ʟ ʜʘʚʥʽʭ 

ʯʘʩʽʚ.  

ʇʦʢʨʽʚʣʷ ʟʘʛʘʣʦʤ ʪʘ ʧʦʢʨʽʚʝʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʟʦʢʨʝʤʘ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʪʝʭʥʽʯʥʠʤ 

ʚʠʤʦʛʘʤ ʱʦʜʦ ʚʦʜʦʥʝʧʨʦʥʠʢʥʦʩʪʽ, ʢʦʨʦʟʽʡʥʦʾ ʩʪʽʡʢʦʩʪʽ, ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ, ʤʽʮʥʦʩʪʽ, 

ʤʦʨʦʟʦʩʪʽʡʢʦʩʪʽ, ʜʝʬʦʨʤʘʪʠʚʥʦʩʪʽ, ʪʝʧʣʦʩʪʽʡʢʦʩʪʽ, ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ, ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ, 

ʛʥʫʯʢʦʩʪʽ, ʢʨʠʭʢʦʩʪʽ, ʭʽʤʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʪʘ ʽʥ., ʘ ʪʘʢʦʞ ʙʫʪʠ ʜʦʩʪʘʪʥʴʦ ʜʦʚʛʦʚʽʯʥʠʤ, ʣʝʛʢʠʤ ʚ 

ʤʦʥʪʘʞʽ, ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ, ʝʩʪʝʪʠʯʥʠʤ ʽ ʝʢʦʥʦʤʽʯʥʦ ʜʦʩʪʫʧʥʠʤ.  

ʅʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʡ ʚʠʙʽʨ ʪʠʧʫ ʽ ʤʘʪʝʨʽʘʣʫ ʧʦʢʨʽʚʝʣʴʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʻ 

ʚʠʟʥʘʯʘʣʴʥʠʤ ʜʣʷ ʪʘʢʠʭ ʢʨʠʪʝʨʽʾʚ, ʷʢ: ʜʦʚʛʦʚʽʯʥʽʩʪʴ, ʥʘʜʽʡʥʽʩʪʴ ʪʘ ʝʩʪʝʪʠʯʥʘ ʚʠʨʘʟʥʽʩʪʴ ʫʩʽʻʾ 

ʩʧʦʨʫʜʠ. 

ʅʘʷʚʥʘ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʪʠʧʽʚ ʧʦʢʨʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʘ ʪʘʢʦʞ ʬʽʨʤ ʚʠʨʦʙʥʠʢʽʚ, 

ʪʦʨʛʽʚʝʣʴʥʠʭ ʙʨʝʥʜʽʚ, ʧʨʝʜʩʪʘʚʥʠʮʪʚ ʟ ʧʨʦʜʘʞʫ ʪʘ ʥʘʜʘʥʥʷ ʧʦʢʨʽʚʝʣʴʥʠʭ ʧʦʩʣʫʛ ʩʚʽʜʯʠʪʴ 

ʧʨʦ: 

- ʚʽʜʩʫʪʥʽʩʪʴ ʽʜʝʘʣʴʥʦʛʦ, ʘʙʦ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʧʦʢʨʽʚʝʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ; 

- ʘʢʪʫʘʣʴʥʽʩʪʴ ʜʘʥʦʛʦ ʧʠʪʘʥʥʷ, ʱʦ ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʧʦʧʠʪʦʤ; 

- ʨʝʟʝʨʚʠ ʱʦʜʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʽ ʧʦʰʫʢʫ ʥʦʚʠʭ ʪʠʧʽʚ ʧʦʢʨʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ; 

- ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʽ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʫʢʦʚʦʛʦ ʧʽʜʭʦʜʫ ʧʨʠ ʚʠʙʦʨʽ ʽ 

ʦʙʛʨʫʥʪʫʚʘʥʥʽ ʧʦʢʨʽʚʝʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʫʤʦʚ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʧʨʠʚʘʪʥʦʛʦ ʤʘʣʦʧʦʚʝʨʭʦʚʦʛʦ 

ʩʝʢʪʦʨʫ.  

ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʚ ʫʤʦʚʘʭ ʩʴʦʛʦʜʝʥʥʷ ʛʦʣʦʚʥʠʤ ʩʧʦʞʠʚʘʯʝʤ, ʘ ʮʝ ʙʽʣʴʰʝ 80% 

ʦʙôʻʤʽʚ ʟʘʤʦʚʣʝʥʴ, ʻ ʩʘʤʝ ʚʣʘʩʥʠʢʠ ʧʨʠʚʘʪʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʦʙôʻʢʪʽʚ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʘʪʠʢʠ ʧʦʣʷʛʘʻ ʫ ʩʠʩʪʝʤʥʦʤʫ ʘʥʘʣʽʟʽ, ʟʙʠʨʘʥʥʽ ʧʨʘʢʪʠʯʥʦʛʦ ʜʦʩʚʽʜʫ, 

ʨʦʟʨʦʙʮʽ ʢʨʠʪʝʨʽʾʚ ʪʘ ʜʦʩʣʽʜʞʝʥʥʽ ʩʫʙôʻʢʪʠʚʥʠʭ ʢʨʠʪʝʨʽʾʚ ʚʠʙʦʨʫ ʧʦʢʨʽʚʝʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

(ʢʨʘʩʘ, ʘʨʭʽʪʝʢʪʫʨʥʘ ʚʠʨʘʟʥʽʩʪʴ, ʘʚʪʦʨʩʴʢʘ ʥʝʧʦʚʪʦʨʥʽʩʪʴ) ʪʘ ʨʦʟʨʦʙʮʽ ʥʘʫʢʦʚʠʭ ʦʩʥʦʚ ʱʦʜʦ 

ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʚʠʙʦʨʫ ʧʦʢʨʽʚʝʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʫʤʦʚ ʚʞʝ ʽʩʥʫʶʯʦʾ ʧʨʠʚʘʪʥʦʾ 

ʤʘʣʦʧʦʚʝʨʭʦʚʦʾ ʟʘʙʫʜʦʚʠ (ʇʄɿ). 

ʄʝʪʦʶ ʻ: ʨʦʟʨʦʙʠʪʠ ʧʨʘʢʪʠʯʥʦ-ʚʪʽʣʶʚʘʥʫ ʤʝʪʦʜʠʢʫ ʚʠʙʦʨʫ ʧʦʢʨʽʚʝʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʜʣʷ ʫʤʦʚ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʤʘʣʦʧʦʚʝʨʭʦʚʦʾ ʧʨʠʚʘʪʥʦʾ ʟʘʙʫʜʦʚʠ, ʱʦ ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʛʦʣʦʚʥʦʛʦ 

ʩʧʦʞʠʚʘʯʘ ʜʘʥʦʾ ʧʨʦʜʫʢʮʽʾ ï ʧʝʨʝʩʽʯʥʦʛʦ ʛʨʦʤʘʜʷʥʠʥʘ. 

ɼʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʧʝʨʝʜʙʘʯʘʻ ʚʠʨʽʰʝʥʥʷ ʨʷʜʫ ʟʘʜʘʯ: 

- ʚʠʢʦʥʘʪʠ ʦʛʣʷʜ ʽ ʘʥʘʣʽʟ ʘʨʭʽʪʝʢʪʫʨʥʠʭ, ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ, ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʽ 

ʧʣʘʥʫʚʘʣʴʥʠʭ ʨʽʰʝʥʴ ʱʦʜʦ ʚʣʘʰʪʫʚʘʥʥʷ ʜʘʭʦʚʠʭ ʧʦʢʨʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʽ ʧʦʢʨʽʚʝʣʴ ʜʣʷ 

ʇʄɿ; 



 

 

˔̨̂̑̎̉̋ ̨̨̍́̓̆̑́̌̃ V˴ ˏ ̩̝̩̒̆̔̋̑́̎̒̋̏ ̝̩̒̓̔̅̆̎̓̒̋̏ ̎́̔̋̏̃̏-̘̩̐̑́̋̓̉̎̏ ̨̗̩̋̏̎̆̑̆̎̕ 

40                                                             x ̝̩̝̆̎̓̑́̌̎̏̔̋̑́̎̒̋̉̊ ̨̗̝̎́̏̎́̌̎̉̊ ̨̖̘̓̆̎̎̉̊ ̨̔̎̃̆̑̒̉̓ ̆̓ 

- ʦʟʥʘʡʦʤʠʪʠʩʷ ʟ ʨʝʛʽʦʥʘʣʴʥʠʤʠ ʪʨʝʥʜʘʤʠ ʽ ʩʪʠʣʽʩʪʠʢʦʶ ʚʣʘʰʪʫʚʘʥʥʷ ʪʘ 

ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʧʦʢʨʽʚʝʣʴ ʜʣʷ ʇʄɿ; 

- ʥʘ ʦʩʥʦʚʽ ʥʘʪʫʨʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʚʩʪʘʥʦʚʠʪʠ ʧʨʠʯʠʥʠ ʽ ʬʘʢʪʦʨʠ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʧʦʢʨʽʚʝʣʴ ʇʄɿ; 

- ʚʠʢʦʥʘʪʠ ʦʛʣʷʜ ʽ ʘʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʧʦʢʨʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟʘ ʢʨʠʪʝʨʽʷʤʠ: ʚʘʨʪʽʩʪʴ, 

ʚʘʛʘ, ʜʦʚʛʦʚʽʯʥʽʩʪʴ, ʝʢʦʣʦʛʽʯʥʽʩʪʴ, ʝʩʪʝʪʠʯʥʘ ʚʠʨʘʟʥʽʩʪʴ, ʤʽʮʥʽʩʪʴ; 

- ʨʦʟʨʦʙʠʪʠ ʨʷʜ ʦʙôʻʢʪʠʚʥʠʭ ʽ ʩʫʙôʻʢʪʠʚʥʠʭ ʢʨʠʪʝʨʽʾʚ (ʜʠʩʢʨʠʧʪʦʨʽʚ) ʜʣʷ ʦʮʽʥʢʠ ʪʦʛʦ 

ʯʠ ʽʥʰʦʛʦ ʧʦʢʨʽʚʝʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ; 

- ʥʘʚʝʩʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʧʽʜʪʚʝʨʜʞʝʥʥʷʤ 

ʦʙôʻʢʪʠʚʥʦʩʪʽ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʢʠ ʧʦʢʨʽʚʝʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ: ʞʠʪʣʦʚʽ, ʛʦʩʧʦʜʘʨʯʽ, ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʽ ʧʨʦʤʠʩʣʦʚʽ 

ʤʘʣʦʧʦʚʝʨʭʦʚʽ ʧʨʠʚʘʪʥʽ ʙʫʜʽʚʣʽ ʟʘʙʫʜʦʚʠ 1960-2024-ʭ ʨʨ. ʚ ʤ. ʂʨʦʧʠʚʥʠʮʴʢʠʡ, ʷʢʽ ʤʦʞʫʪʴ 

ʧʽʜʣʷʛʘʪʠ ʨʝʢʦʥʩʪʨʫʢʮʽʾ, ʜʦʙʫʜʦʚʽ, ʥʘʜʙʫʜʦʚʽ, ʨʝʤʦʥʪʫ, ʦʥʦʚʣʝʥʥʶ, ʫʪʝʧʣʝʥʥʶ, ʱʦ 

ʧʝʨʝʜʙʘʯʘʻ ʟʘʤʽʥʫ ʧʦʢʨʽʚʣʽ, ʘʙʦ ʧʦʢʨʽʚʝʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʴ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʥʘʪʫʨʥʽ ʦʙʤʽʨʶʚʘʣʴʥʽ, ʦʙʩʪʝʞʫʚʘʣʴʥʽ ʨʦʙʦʪʠ, 

ʬʦʪʦʬʽʢʩʘʮʽʷ ʧʨʦʮʝʩʽʚ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʧʦʢʨʽʚʝʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ ʤʘʥʩʘʨʜʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

(ʨʠʩ.1, ʨʠʩ.2, ʨʠʩ3). 

 

     
ʘ                                                 ʙ                                            ʚ 

   
ʛ                                        ʜ 

ʘ ï ʣʶʢʘʨʥʘ ʧʽʜ ʦʥʜʫʣʽʥʦʤ, ʪʘ ʝʥʜʦʚʘ ʧʦ ʰʠʬʝʨʫ, ʙ ï ʤʘʥʩʘʨʜʦʚʠʡ ʜʦʙʫʜʦʚʘʥʠʡ ʧʦʚʝʨʭ ʧʽʜ ʤʝʪʘʣʦʯʝʨʝʧʠʮʝʶ; ʚ 

ï ʢʘʨʢʘʩʥʘ ʥʝʫʪʝʧʣʝʥʘ ʤʘʥʩʘʨʜʘ ʚʠʜ ʟ ʩʝʨʝʜʠʥʠ; ʛ ï ʩʪʝʥʜ ʚʣʘʩʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʢʫʪʽʚ ʥʘʭʠʣʫ 

ʧʦʢʨʽʚʣʽ; ʜ ï ʧʨʦʮʝʩ ʚʠʤʽʨʶʚʘʥʥʷ ʧʽʨʦʤʝʪʨʦʤ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʝʨʭʥʽ ʤʝʪʘʣʦʧʨʦʬʽʣʶ ʟʘʣʝʞʥʦ ʚʽʜ ʢʦʣʴʦʨʫ, 

ʚʠʨʦʙʥʠʢʘ, ʧʦʢʨʠʪʪʷ (ʛʣʷʥʝʮʴ, ʤʘʪ) 

ʈʠʩʫʥʦʢ 1 ï ʆʙôʻʢʪʠ ʪʘ ʩʪʝʥʜʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʥʘʪʫʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

 

ʈʠʩʫʥʦʢ 2 - ʅʘʪʫʨʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʧʦ ʚʽʟʫʘʣʴʥʦʤʫ ʚʩʪʘʥʦʚʣʝʥʥʶ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʭʦʣʦʜʥʦʾ ʧʦʢʨʽʚʣʽ ʟ 

ʤʝʪʘʣʦʯʝʨʝʧʠʮʽ ʢʦʣʴʦʨʫ RAL 3011 
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ʈʠʩʫʥʦʢ 3 ï ʆʙʣʘʜʥʘʥʥʷ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʶ ʚʝʣʠʯʠʥʠ ʪʝʧʣʦʚʦʾ ʜʝʬʦʨʤʘʮʽʾ ʩʪʨʦʧʠʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʜʘʭʫ, ʱʦ 

ʤʘʻ ʧʦʢʨʠʪʪʷ ʟ ʤʝʪʘʣʦʧʨʦʬʽʣʶ (ʭʦʣʦʜʥʘ ʜʚʦʩʢʘʪʥʘ ʧʦʢʨʽʚʣʷ ʛʘʨʘʞʘ ʤ. ʂʨʦʧʠʚʥʠʮʴʢʠʡ ʚʫʣ. ʂʨʠʤʩʴʢʘ 23). 

ʊʘʢʦʞ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʦʣʷʛʘʣʦ ʚ ʟʙʠʨʘʥʥʽ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʱʦʜʦ 

ʢʽʣʴʢʦʩʪʽ ʪʘ ʚʽʜʩʦʪʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʪʠʧʫ ʧʦʢʨʠʪʪʷ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʧʝʨʝʜʥʴʦʛʦ ʘʥʘʣʽʟʫ ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʧʦʧʝʨʝʜʥʽʡ ʧʝʨʝʣʽʢ ʢʨʠʪʝʨʽʾʚ 

ʱʦʜʦ ʦʙʛʨʫʥʪʦʚʘʥʦʛʦ ʚʠʙʦʨʫ ʪʠʧʫ ʧʦʢʨʽʚʝʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ: 

1. ʝʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʧʦʢʨʽʚʝʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

2. ʝʩʪʝʪʠʯʥʘ ʚʠʨʘʟʥʽʩʪʴ ʧʦʢʨʽʚʣʽ, ʧʦʢʨʽʚʝʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

3. ʪʝʨʤʽʥ ʥʘʜʽʡʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʦʢʨʽʚʝʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

4. ʧʠʪʦʤʘ ʚʘʛʘ ʤʘʪʝʨʽʘʣʫ. 

5. ʤʦʞʣʠʚʽʩʪʴ ʚʠʙʦʨʫ ʢʦʣʴʦʨʫ ʪʘ ʤʦʞʣʠʚʘ ʢʦʣʴʦʨʦʚʘ ʛʘʤʘ. 

6. ʚʘʨʪʽʩʪʴ ʚ ʛʨʦʰʦʚʦʤʫ ʝʢʚʽʚʘʣʝʥʪʽ ʧʦʢʨʽʚʝʣʴʥʦʛʦ ʽ ʩʫʧʫʪʥʴʦ-ʥʝʦʙʭʽʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

(ʧʘʨʦʽʟʦʣʷʮʽʡʥʽ ʚʦʣʦʛʦʽʟʦʣʷʮʽʡʥʽ ʧʣʽʚʢʠ, é, ʪʦʱʦ). 

7. ʚʘʨʪʽʩʪʴ ʚ ʛʨʦʰʦʚʦʤʫ ʝʢʚʽʚʘʣʝʥʪʽ ʢʦʤʧʣʝʢʪʫʶʯʠʭ (ʛʨʝʙʽʥʴ, ʝʥʜʦʚʘ, 

ʩʥʽʛʦʟʘʪʨʠʤʫʚʘʣʴʥʽ ʢʨʦʥʰʪʝʡʥʠ, ʛ-ʧʦʜʽʙʥʽ ʢʫʪʦʚʽ ʝʣʝʤʝʥʪʠ ʜʣʷ ʬʨʦʥʪʦʥʽʚ, ʧʦʢʨʽʚʝʣʴʥʽ 

ʝʣʝʤʝʥʪʠ ʧʨʠʨʦʜʥʴʦʾ ʚʝʥʪʠʣʷʮʽʾ, ʤʝʪʠʟʠ ʽ ʢʨʦʥʰʪʝʡʥʠ ʢʨʽʧʣʝʥʥʷ). 

8. ʤʽʮʥʽʩʪʴ ʪʘ ʞʦʨʩʪʢʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʧʦʢʨʽʚʣʽ (ʪʫʪ ʚʘʞʣʠʚʠʤ ʻ ʚʣʘʩʪʠʚʽʩʪʴ 

ʧʦʢʨʽʚʝʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʨʦʪʠʩʪʦʷʪʠ ʝʢʩʪʨʝʤʘʣʴʥʠʤ ʽ ʚʘʥʜʘʣʴʥʠʤ ʚʧʣʠʚʘʤ, ʫʜʘʨʥʠʤ 

ʚʧʣʠʚʘʤ ʚʽʜ ʦʧʘʜʽʚ ʫ ʚʠʛʣʷʜʽ ʛʨʘʜʫ, ʧʘʜʽʥʥʷ ʣʴʦʜʷʥʠʭ ʙʫʨʫʣʴʦʢ, ʜʨʽʙʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ ʯʘʩʪʠʥ 

ʣʽʪʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ (ʜʨʦʥʽʚ) ʧʽʜ ʯʘʩ ʚʦʻʥʥʠʭ ʜʽʡ. ʊʘʢʦʞ ʤʘʻ ʟʥʘʯʝʥʥʷ ʟʜʘʪʥʽʩʪʴ ʧʦʢʨʽʚʝʣʴʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʟʙʝʨʽʛʘʪʠ ʧʦʯʘʪʢʦʚʫ ʬʦʨʤʫ ʧʨʦʪʷʛʦʤ ʜʦʚʛʦʛʦ ʯʘʩʫ ʧʽʜ ʚʧʣʠʚʦʤ ʢʣʽʤʘʪʠʯʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʬʘʢʪʦʨʽʚ). 

9. ʨʝʤʦʥʪʦʧʨʠʜʘʪʥʽʩʪʴ. 

10. ʢʦʨʦʟʽʡʥʘ ʩʪʽʡʢʽʩʪʴ ʜʦ ʚʦʜʠ ʽ ʾʾ ʩʧʦʣʫʢ. 

11. ʧʦʪʨʝʙʘ ʫ ʩʢʣʘʜʥʦʤʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʤʫ ʦʙʣʘʜʥʘʥʥʽ, ʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ ʪʘ ʚʝʣʠʢʽ 

ʟʘʪʨʘʪʠ ʧʨʘʮʽ ʥʘ ʚʣʘʰʪʫʚʘʥʥʷ. 

12. ʨʽʚʝʥʴ ʚʠʤʦʛ ʱʦʜʦ ʤʦʞʣʠʚʦʩʪʝʡ ʩʢʣʘʜʫʚʘʥʥʷ, ʫʤʦʚ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʚʠʤʦʛʠ ʜʦ 
ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʜʦʩʪʘʚʢʠ ʽ ʟʘʚʘʥʪʘʞʝʥʥʷ-ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʚ ʫʤʦʚʘʭ ʙʫʜʤʘʡʜʘʥʯʠʢʘ. 

13.  ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʪʠʩʪʦʷʪʠ ʧʨʦʮʝʩʘʤ ʚʠʥʠʢʥʝʥʥʷ ʽ ʨʦʟʤʥʦʞʝʥʥʷ ʧʦ ʤʘʪʝʨʽʘʣʫ 

ʛʨʠʙʢʘ, ʤʦʭʫ, ʧʣʽʩʥʷʚʠ, ʪʦʱʦé). 

14. ʚʝʣʠʯʠʥʘ ʚʠʤʫʰʝʥʠʭ ʦʙʨʽʟʢʽʚ ʟʘ ʫʤʦʚʠ ʩʪʚʦʨʝʥʥʷ ʩʢʣʘʜʥʠʭ ʣʽʥʽʡ ʩʪʠʢʫ ʩʫʩʽʜʥʽʭ 
ʧʦʢʨʽʚʝʣʴʥʠʭ ʧʣʦʱʠʥ. 

15. ʚʣʘʩʪʠʚʽʩʪʴ ʩʘʤʦʦʯʠʱʫʚʘʪʠʩʴ. 

16. ʟʜʘʪʥʽʩʪʴ ʧʨʦʚʦʜʠʪʠ ʪʝʧʣʦʚʫ ʝʥʝʨʛʽʶ. 

17. ʟʚʫʢʦʽʟʦʣʷʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

18. ʧʨʠʜʘʪʥʽʩʪʴ ʜʣʷ ʫʩʪʨʦʶ ʜʘʭʽʚ ʦʧʫʢʣʦʾ ʢʫʧʦʣʦʧʦʜʽʙʥʦʾ, ʭʚʠʣʝʧʦʜʽʙʥʦʾ ʬʦʨʤ. 

19. ʪʝʤʧʝʨʘʪʫʨʥʘ ʜʝʬʦʨʤʘʪʠʚʥʽʩʪʴ. 

ʇʝʨʝʨʘʭʦʚʘʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʟʘʜʘʯʽ ʜʦʟʚʦʣʷʶʪʴ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʾʾ ʷʢ ʙʘʛʘʪʦʬʘʢʪʦʨʥʫ 

ʟʘʜʘʯʫ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʚʠʙʽʨ ʚ ʥʝʚʠʟʥʘʯʝʥʦʤʫ ʧʨʦʩʪʦʨʽ. ɼʣʷ ʥʘʫʢʦʚʦ ʦʙʛʨʫʥʪʦʚʘʥʦʛʦ ʚʠʙʦʨʫ 
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42                                                             x ̝̩̝̆̎̓̑́̌̎̏̔̋̑́̎̒̋̉̊ ̨̗̝̎́̏̎́̌̎̉̊ ̨̖̘̓̆̎̎̉̊ ̨̔̎̃̆̑̒̉̓ ̆̓ 

ʪʠʧʫ ʧʦʢʨʠʪʪʷ, ʚ ʷʢʦʩʪʽ ʤʝʪʦʜʫ ʜʣʷ ʫʤʦʚ ʧʨʠ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʬʘʢʪʦʨʽʚ, ʤʦʞʣʠʚʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ çTOPSISè [2]. 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 

1.  ɼɹʅ ɺ.2.6-220:2017 "ʇʦʢʨʠʪʪʷ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ" 

2.  Ahmadi H., Rad M. S., Nilashi M., Ibrahim O., Almaee A. (November, 2013). Ranking the micro level 

critical factors of electronic medical records adoption using TOPSIS method. Health Informatics ï An 

International Journal. Vol. 2. ˉ 4. ʨʨ. 19ï32. 
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ʋɼʂ 622.73 

ʊɽʍʅʆʃʆɻɯʏʅɯ ʆʉʆɹʃʀɺʆʉʊɯ ɺʀɻʆʊʆɺʃɽʅʅʗ ʂʆʄʇʆɿʀʊʅʀʍ 

ɽʃɽʄɽʅʊɯɺ ʌʋʊɽʈʆɺʆʂ ɹɸʈɸɹɸʅʅʀʍ ʄʃʀʅɯɺ 

ʉɸʄʆʇʆɼʈɯɹʅɽʅʅʗ 

ʉ. ʂʘʨʧʫʰʠʥ, ʜʦʮ., ʢʘʥʜ., ʪʝʭʥ. ʥʘʫʢ  

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

ʆ. ʈʫʩʘʯʝʥʢʦ, ʘʩʧ. 

ʇʨʠʘʟʦʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

ɼ. ʖʱʫʢ, ʟʜʦʙʫʚʘʯ ʛʨ. 194-ɼ 

ʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʌʫʪʝʨʦʚʢʘ ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʙʘʨʘʙʘʥʥʦʛʦ ʤʣʠʥʘ ʥʝ ʣʠʰʝ ʟʘʭʠʱʘʻ ʧʦʚʝʨʭʥʶ 

ʙʘʨʘʙʘʥʘ ʚʽʜ ʟʥʦʩʫ, ʘʣʝ ʽ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʚʠʟʥʘʯʘʻ ʢʽʣʴʢʽʩʪʴ ʪʘ ʷʢʽʩʪʴ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, 

ʪʨʠʚʘʣʽʩʪʴ ʪʘ ʝʥʝʨʛʦʻʤʥʽʩʪʴ ʧʨʦʮʝʩʫ ʧʦʜʨʽʙʥʝʥʥʷ ʨʫʜʠ [1, 2]. ʊʦʤʫ ʩʪʚʦʨʝʥʥʶ ʟʥʦʩʦʩʪʽʡʢʠʭ 

ʛʫʤʦʚʠʭ ʬʫʪʝʨʦʚʦʢ, ʱʦ ʧʦʻʜʥʫʶʪʴ ʚ ʩʚʦʾʡ ʢʦʥʩʪʨʫʢʮʽʾ ʝʬʝʢʪʠ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ ʤʝʪʘʣʫ, 

ʣʝʛʢʦʩʪʽ ʽ ʜʝʬʦʨʤʘʪʠʚʥʦʩʪʽ ʛʫʤʠ ʧʨʠʩʚʷʯʝʥʘ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʨʦʙʽʪ [1-4].  

ʈʘʟʦʤ ʟ ʪʠʤ, ʧʦʟʘ ʫʚʘʛʦʶ ʟʘʣʠʰʘʶʪʴʩʷ ʧʠʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʤʧʦʟʠʪʥʠʭ (ʛʫʤʦʚʠʭ ʬʫʪʝʨʦʚʦʢ, ʱʦ ʘʨʤʦʚʘʥʽ ʜʠʩʢʨʝʪʥʠʤʠ ʟʥʦʩʦʩʪʽʡʢʠʤʠ 

ʤʝʪʘʣʝʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ). ɺʽʜʢʨʠʪʠʤʠ ʟʘʣʠʰʘʶʪʴʩʷ ʧʠʪʘʥʥʷ ʩʢʣʘʜʥʦʩʪʽ, ʪʝʭʥʽʯʥʦʾ ʪʘ 

ʝʢʦʥʦʤʽʯʥʦʾ ʜʦʮʽʣʴʥʦʩʪʽ, ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʽ ʬʽʢʩʫʚʘʥʥʷ ʜʠʩʢʨʝʪʥʠʭ ʟʥʦʩʦʩʪʽʡʢʠʭ 

ʝʣʝʤʝʥʪʽʚ ʫ ʛʫʤʦʚʦʤʫ çʪʽʣʽè ʬʫʪʝʨʦʚʦʢ ʢʦʤʧʦʟʠʪʥʦʛʦ ʪʠʧʫ. ʊʫʪ ʚʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ 

ʬʫʪʝʨʫʚʘʣʴʥʽ ʧʣʠʪʠ ʢʣʘʩʠʯʥʦ ʤʘʶʪʴ ʩʫʪʪʻʚʽ ʨʦʟʤʽʨʠ ʽ ʚʠʛʦʪʦʚʣʶʶʪʴʩʷ ʧʦʰʪʫʯʥʦ, ʪʦʤʫ 

ʘʢʪʫʘʣʴʥʠʤ ʻ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʛʥʦʟʦʚʘʥʦʾ ʩʧʽʣʴʥʦʾ ʥʘʜʽʡʥʦʩʪʽ ʱʦʜʦ ʬʟ̔ʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʪʨʠʤʫʚʘʥʠʭ ʟʨʘʟʢʽʚ. 

ʄʝʪʦʶ ʨʦʟʨʦʙʢʠ ʩʧʦʩʦʙʫ ʚʠʛʦʪʦʚʣʝʥʥʷ ʬʫʪʝʨʫʚʘʣʴʥʦʾ ʧʣʠʪʠ ʙʘʨʘʙʘʥʥʦʛʦ ʤʣʠʥʘ ʻ 

ʷʢʽʩʥʝ, ʟ ʧʨʦʛʥʦʟʦʚʘʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʥʦʩʦʩʪʽʡʢʦʾ ʛʫʤʦʚʦʾ 

ʬʫʪʝʨʫʚʘʣʴʥʦʾ ʧʣʠʪʠ ʙʘʨʘʙʘʥʥʦʛʦ ʤʣʠʥʘ ʟʘ ʫʤʦʚʠ ʤʽʥʽʤʘʣʴʥʠʭ ʪʨʫʜʦʚʠʪʨʘʪ ʥʘ ʘʨʤʫʚʘʥʥʷ ʪʘ 

ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʤʝʪʘʣʝʚʠʭ ʜʠʩʢʨʝʪʥʠʭ ʘʨʤʫʚʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫʟʜʦʚʞ ʨʦʙʦʯʦʾ ʧʦʚʝʨʭʥʽ 

ʬʫʪʝʨʫʚʘʣʴʥʦʾ ʧʣʠʪʠ. 

ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʝʩ-ʬʦʨʤʘ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ 1 ʪʘ ʢʨʠʢhʠ 2, 

ʱʦ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʛʝʨʤʝʪʠʯʥʦʛʦ ʟôʻʜʥʘʥʥʷ. ɺ ʢʨʠʰʮʽ 2 ʧʝʨʝʜʙʘʯʝʥʦ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʣʠʪʥʠʢʦʚʦʾ ʩʠʩʪʝʤʠ 3, ʱʦ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʤʝʪʘʣʝʚʠʡ ʟʘʢʣʘʜʥʠʡ ʝʣʝʤʝʥʪ ʟ ʩʠʩʪʝʤʦʶ 

ʦʪʚʦʨʽʚ 4. ɼʦ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ʧʨʝʩ-ʬʦʨʤʠ 1 ʟʘʢʨʽʧʣʝʥʦ ʯʦʪʠʨʠ ʢʦʣʽʩʥʠʭ ʙʣʦʢʠ (ʤʘʪʦʯʠʥʘ ʪʘ 

ʢʦʣʝʩʦ) 5 ʜʣʷ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦ ʨʝʡʢʘʤ 6 ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʧʨʦʧʦʥʦʚʘʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ. ɼʣʷ ʛʝʨʤʝʪʠʯʥʦʛʦ ʟôʻʜʥʘʥʥʷ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ 1 ʪʘ ʢʨʠʰʢʠ 2 ʧʨʝʩ-ʬʦʨʤʠ 

ʧʝʨʝʜʙʘʯʝʥʦ ʩʪʷʞʥʠʡ ʤʝʭʘʥʽʟʤ 7 ʪʘ ʟʘʤʦʢ-ʫʱʽʣʴʥʶʚʘʯ 8. 

ʉʧʦʩʽʙ ʚʠʛʦʪʦʚʣʝʥʥʷ ʬʫʪʝʨʫʚʘʣʴʥʦʾ ʧʣʠʪʠ ʙʘʨʘʙʘʥʥʦʛʦ ʤʣʠʥʘ [5] ʧʦʣʷʛʘʻ ʫ 

ʥʘʩʪʫʧʥʦʤʫ. ʇʽʜʛʦʪʦʚʣʝʥʫ ʧʨʝʩ-ʬʦʨʤʫ ʟ ʚʩʪʘʥʦʚʣʝʥʠʤ ʫ ʚʽʜʢʨʠʪʫ ʢʨʠʰʢʫ 2 ʣʠʪʥʠʢʦʤ 3, 

ʧʦʩʝʨʝʜʥʠʮʪʚʦʤ ʢʦʣʽʩʥʠʭ ʙʣʦʢʽʚ 5 ʚʩʪʘʥʦʚʣʶʶʪʴ ʥʘ ʨʝʡʢʠ 6, ʪʘ ʧʦʜʘʶʪʴ ʜʦ ʤʽʩʮʷ 

ʧʦʨʮʽʡʥʦʛʦ ʜʦʟʫʚʘʥʥʷ ʜʠʩʢʨʝʪʥʠʭ ʤʝʪʘʣʝʚʠʭ ʝʣʝʤʝʥʪʽʚ (ʜʠʚ. ʨʠʩ. 1). ɿʘ ʜʦʧʦʤʦʛʦʶ ʜʦʟʘʪʦʨʘ 

9 ʥʘʩʠʧʦʤ ʫ ʚʥʫʪʨʽʰʥʶ ʧʦʨʦʞʥʠʥʫ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ 1 ʧʨʝʩ-ʬʦʨʤʠ ʟʘʢʣʘʜʘʻʪʴʩʷ ʚʠʟʥʘʯʝʥʘ 

ʧʦʨʮʽʷ ʤʝʪʘʣʝʚʠʭ ʜʠʩʢʨʝʪʥʠʭ ʝʣʝʤʝʥʪʽʚ 10 ʪʘ ʚʠʢʦʥʫʻʪʴʩʷ ʾʭ ʧʦʧʝʨʝʜʥʻ ʨʫʯʥʝ ʧʣʘʥʫʚʘʥʥʷ. 

ʇʽʩʣʷ ʯʦʛʦ ʧʨʝʩ-ʬʦʨʤʫ ʧʦ ʨʝʡʢʘʤ 6 ʧʝʨʝʤʽʱʫʶʪʴ ʜʦ ʤʽʩʮʷ ʩʪʘʮʽʦʥʘʨʥʦʛʦ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʽʚ 11, ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ ʥʠʞʯʝ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ʧʨʝʩ-ʬʦʨʤʠ 1 ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʧʨʦʬʽʣʶ ʤʘʡʙʫʪʥʴʦʾ ʬʫʪʝʨʫʚʘʣʴʥʦʾ ʧʣʠʪʠ (ʨʠʩ. 2). ɺʢʣʘʜʘʶʪʴ ʝʣʘʩʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʚ ʟʘʤʦʢ-

ʫʱʽʣʴʥʶʚʘʯ 8 ʪʘ ʛʝʨʤʝʪʠʟʫʶʪʴ ʚʥʫʪʨʽʰʥʶ ʧʦʨʦʞʥʠʥʫ ʧʨʝʩ-ʬʦʨʤʠ ʟôʻʜʥʫʶʯʠ ʤʽʞ ʩʦʙʦʶ 

ʥʠʞʥʶ ʯʘʩʪʠʥʫ 1 ʪʘ ʢʨʠʰʢʫ 2 ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʷʞʥʦʛʦ ʤʝʭʘʥʽʟʤʫ 7. ʇʦʪʽʤ ʧʨʠʻʜʥʫʶʪʴ 

ʥʘʛʥʽʪʘʣʴʥʠʡ ʤʝʭʘʥʽʟʤ (ʜʠʚ. ʨʠʩ. 2) ʟ ʨʦʟʽʛʨʽʪʦʶ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜ 80 ʜʦ 100 Üʉ ʛʫʤʦʚʦʶ 

ʩʫʤʽʰʰʶ (ʜʠʚ. ʨʠʩ. 2). ʅʘʛʥʽʪʘʣʴʥʠʡ ʤʝʭʘʥʽʟʤ ʚʩʪʘʥʦʚʣʶʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʢʨʠʰʮʽ 2 ʟ 

ʤʝʪʦʶ ʤʽʥʽʤʽʟʘʮʽʾ ʚʪʨʘʪ ʛʫʤʦʚʦʾ ʩʫʤʽʰʽ ʚ ʢʘʥʘʣʘʭ. ɺʤʠʢʘʶʪʴ ʝʣʝʢʪʨʦʤʘʛʥʽʪʠ 11, ʱʦ ʢʽʥʮʝʚʦ 
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44                                                             x ̝̩̝̆̎̓̑́̌̎̏̔̋̑́̎̒̋̉̊ ̨̗̝̎́̏̎́̌̎̉̊ ̨̖̘̓̆̎̎̉̊ ̨̔̎̃̆̑̒̉̓ ̆̓ 

ʧʦʟʠʮʽʦʥʫʻ ʽ ʬʽʢʩʫʻ ʜʠʩʢʨʝʪʥʽ ʤʝʪʘʣʝʚʽ ʝʣʝʤʝʥʪʠ 10 ʪʘ ʧʦʯʠʥʘʶʪʴ ʧʦʜʘʚʘʪʠ ʥʘʛʥʽʪʘʣʴʥʠʤ 

ʤʝʭʘʥʽʟʤʦʤ ʨʦʟʽʛʨʽʪʫ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜ 80 ʜʦ 100 Üʉ ʛʫʤʦʚʫ ʩʫʤʽʰ. ʅʠʞʥʻ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʜʠʩʢʨʝʪʥʠʭ ʤʝʪʘʣʝʚʠʭ ʝʣʝʤʝʥʪʽʚ 10 ʫ ʚʥʫʪʨʽʰʥʽʡ ʧʦʨʦʞʥʠʥʽ ʯʘʩʪʠʥʠ 1 ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ 

ʾʭ ʩʪʽʡʢʝ ʽ ʬʽʢʩʦʚʘʥʝ ʧʦʣʦʞʝʥʥʷ ʧʽʜ ʯʘʩ ʜʠʥʘʤʽʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʥʠʭ ʩʪʨʫʤʝʥʽʚ 12 ʛʫʤʦʚʦʾ 

ʩʫʤʽʰʽ (ʜʠʚ. ʨʠʩ.2). ɺʥʫʪʨʽʰʥʷ ʧʦʨʦʞʥʠʥʘ ʧʨʝʩ-ʬʦʨʤʠ ʟʘʧʦʚʥʶʻʪʴʩʷ ʛʫʤʦʚʦʶ ʩʫʤʽʰʰʶ 

ʧʦʚʥʽʩʪʶ, ʧʽʩʣʷ ʯʦʛʦ ʚʽʜôʻʜʥʫʻʪʴʩʷ ʥʘʛʥʽʪʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ ʪʘ ʚʠʤʠʢʘʶʪʴʩʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʠ 11. 

ʇʨʝʩ-ʬʦʨʤʘ ʽʟ ʤʘʡʙʫʪʥʴʦʶ ʬʫʪʝʨʫʚʘʣʴʥʦʶ ʧʣʠʪʦʶ ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʫ ʘʚʪʦʢʣʘʚ. ʋ ʘʚʪʦʢʣʘʚʽ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʫʣʢʘʥʽʟʘʮʽʷ ʛʫʤʦʚʦʾ ʩʫʤʽʰʽ ʬʫʪʝʨʫʚʘʣʴʥʦʾ ʧʣʠʪʠ. ʇʨʦʮʝʩ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʧʽʜʪʨʠʤʘʥʥʷʤ ʪʠʩʢʫ ʚ ʩʝʨʝʜʠʥʽ ʘʚʪʦʢʣʘʚʫ ʚ ʤʝʞʘʭ ʚʽʜ 3 ʜʦ 6 ʘʪʤ., ʪʝʤʧʝʨʘʪʫʨʦʶ 143 Üʉ ʪʘ 

ʯʘʩʦʤ ʚʠʪʨʠʤʢʠ ʧʨʠ ʟʘʜʘʥʠʭ ʧʘʨʘʤʝʪʨʘʭ ʥʝ ʤʝʥʰʝ ʯʦʪʠʨʴʦʭ ʛʦʜʠʥ.  

 

  
ʈʠʩʫʥʦʢ 1 ï ʇʨʝʩ-ʬʦʨʤʘ ʫ ʚʽʜʢʨʠʪʦʤʫ ʧʦʣʦʞʝʥʥʽ, 

ʱʦ ʚʩʪʘʥʦʚʣʝʥʘ ʥʘ ʨʝʡʢʦʚʠʡ ʭʽʜ ʽ ʧʦʜʘʥʘ ʫ ʤʽʩʮʝ 

ʜʦʟʫʚʘʥʥʷ ʧʦʨʮʽʾ ʤʝʪʘʣʝʚʠʭ, ʜʠʩʢʨʝʪʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʈʠʩʫʥʦʢ 2 ï ʇʨʝʩ-ʬʦʨʤʘ ʧʦʜʘʥʘ ʜʦ ʩʪʘʮʽʦʥʘʨʥʦ 

ʚʩʪʘʥʦʚʣʝʥʠʭ ʝʣʝʢʪʨʦʤʘʛʥʽʪʽʚ ʪʘ ʚʽʜʙʫʚʘ̒ ʪʴʩʷ ʧʦʜʘʯʘ 

ʨʦʟʽʛʨʽʪʦʾ ʛʫʤʦʚʦʾ ʩʫʤʽʰʽ ʧʽʜ ʪʠʩʢʦʤ 

 

ʆʩʪʘʥʥʽʤ ʝʪʘʧʦʤ ʚʠʛʦʪʦʚʣʝʥʥʷ ʬʫʪʝʨʫʚʘʣʴʥʦʾ ʧʣʠʪʠ ʙʘʨʘʙʘʥʥʦʛʦ ʤʣʠʥʘ ʻ ʟʫʧʠʥʢʘ 

ʧʨʦʮʝʩʫ ʚʫʣʢʘʥʽʟʘʮʽʾ, ʚʠʡʤʘʥʥʷ ʧʨʝʩ-ʬʦʨʤʠ ʟ ʘʚʪʦʢʣʘʚʫ, ʾʾ ʦʭʦʣʦʜʞʝʥʥʷ, ʨʦʟʙʽʨ ʩʪʷʞʥʦʛʦ 

ʤʝʭʘʥʽʟʤʫ 7 ʪʘ ʚʠʡʤʘʥʥʷ ʛʦʪʦʚʦʾ ʬʫʪʝʨʫʚʘʣʴʥʦʾ ʧʣʠʪʠ, ʱʦ ʘʨʤʦʚʘʥʘ ʜʠʩʢʨʝʪʥʠʤʠ 

ʤʝʪʘʣʝʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ 10. ʇʨʠ ʮʴʦʤʫ ʤʝʪʘʣʝʚʠʡ ʣʠʪʥʠʢ 3, ʱʦ ʟʘʚʫʣʢʘʥʽʟʦʚʘʥʠʡ ʫ 

ʬʫʪʝʨʫʚʘʣʴʥʽʡ ʧʣʠʪʽ ʚ ʧʦʜʘʣʴʰʦʤʫ ʚʠʢʦʥʫʚʘʪʠʤʝ ʬʫʥʢʮʽʾ ʟʘʢʣʘʜʥʦʛʦ ʢʨʽʧʠʣʴʥʦʛʦ ʝʣʝʤʝʥʪʘ 

ʬʫʪʝʨʫʚʘʣʴʥʦʾ ʧʣʠʪʠ ʜʦ ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʙʘʨʘʙʘʥʘ ʤʣʠʥʘ. 

ʇʨʦʧʦʥʦʚʘʥʠʡ ʩʧʦʩʽʙ ʚʠʛʦʪʦʚʣʝʥʥʷ ʛʫʤʦʚʠʭ ʬʫʪʝʨʫʚʘʣʴʥʠʭ ʧʣʠʪ ʧʦʻʜʥʫʻ ʧʝʨʝʚʘʛʠ 

ʨʦʟʙʽʨʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʝʩ-ʬʦʨʤʠ, ʟ ʣʠʪʚʦʤ ʧʽʜ ʪʠʩʢʦʤ, 

ʨʦʟʽʛʨʽʪʦʶ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜ 80 ʜʦ 100 Üʉ ʛʫʤʦʚʦʶ ʩʫʤʽʰʰʶ. ʎʝ ʜʦʟʚʦʣʷʻ ʟʜʝʰʝʚʠʪʠ 

ʧʨʦʮʝʩ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʨʠ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʠʭ ʧʦʢʘʟʥʠʢʘʭ ʷʢʦʩʪʽ ʢʽʥʮʝʚʦʛʦ ʚʠʨʦʙʫ ʪʘ 

ʜʦʜʘʪʢʦʚʦ ʥʘʜʘʻ ʤʦʞʣʠʚʦʩʪʽ ʱʦʜʦ ʘʨʤʫʚʘʥʥʷ ʛʫʤʦʚʦʾ ʬʫʪʝʨʫʚʘʣʴʥʦʾ ʧʣʠʪʠ ʤʝʪʘʣʝʚʠʤʠ 

ʜʠʩʢʨʝʪʥʠʤʠ ʟʥʦʩʦʩʪʽʡʢʠʤʠ ʝʣʝʤʝʥʪʘʤʠ 10. ʇʨʦʧʦʥʦʚʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ʧʝʨʝʜʙʘʯʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ, ʬʽʢʩʫʚʘʥʥʷ ʪʘ ʜʦʟʫʚʘʥʥʷ ʜʠʩʢʨʝʪʥʠʭ ʘʨʤʫʚʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ 10 ʜʣʷ 

ʬʫʪʝʨʫʚʘʣʴʥʠʭ ʧʣʠʪ ʟ ʨʽʟʥʦʶ ʢʦʥʬʽʛʫʨʘʮʽʻʶ ʨʦʙʦʯʦʾ ʧʦʚʝʨʭʥʽ. ʇʨʦʮʝʩ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ, 

ʬʽʢʩʫʚʘʥʥʷ ʪʘ ʜʦʟʫʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʟʜʽʡʩʥʝʥʠʡ ʚ ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʨʝʞʠʤʽ, ʱʦ ʩʫʪʪʻʚʦ 

ʧʽʜʚʠʱʫʻ ʧʨʦʛʥʦʟʦʚʘʥʽ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʬʫʪʝʨʫʚʘʣʴʥʠʭ ʧʣʠʪ, ʚʠʟʥʘʯʘʻ ʾʭ 

ʨʽʚʥʦʤʽʨʥʝ ʽ ʦʜʥʘʢʦʚʝ ʩʧʨʘʮʶʚʘʥʥʷ. ɺʘʨʪʦ ʪʘʢʦʞ ʚʽʜʟʥʘʯʠʪʠ ʨʘʮʽʦʥʘʣʴʥʝ ʧʦʣʦʞʝʥʥʷ ʧʨʝʩ-

ʬʦʨʤʠ ʧʽʜ ʯʘʩ ʣʠʪʚʘ, ʱʦ ʩʧʨʠʷʪʠʤʝ ʜʦʜʘʪʢʦʚʦʤʫ ʧʨʠʪʠʩʢʘʥʥʶ ʽ ʬʽʢʩʘʮʽʾ ʜʠʩʢʨʝʪʥʠʭ 

ʝʣʝʤʝʥʪʽʚ 10 ʩʪʨʫʤʝʥʷʤʠ 12 ʛʫʤʦʚʦʾ ʩʫʤʽʰʽ ʧʽʜ ʯʘʩ ʾʾ ʧʦʜʘʯʽ ʧʽʜ ʪʠʩʢʦʤ, ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ 

ʣʠʪʥʠʢʘ ʟʘʢʣʘʜʥʦʛʦ ʢʨʽʧʠʣʴʥʦʛʦ ʝʣʝʤʝʥʪʘ 3, ʱʦ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʻ ʤʥ̔ʽʤʘʣʴʥʽ ʚʪʨʘʪʠ ʛʫʤʠ ʟʘ 

ʨʘʭʫʥʦʢ ʤʽʩʮʷ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘʛʥʽʪʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʧʦʥʦʚʘʥʦʾ ʢʦʨʠʩʥʦʾ ʤʦʜʝʣʽ ʜʦʟʚʦʣʠʪʴ ʜʦʩʷʛʪʠ 

ʷʢʽʩʥʦʛʦ, ʟ ʧʨʦʛʥʦʟʦʚʘʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʥʦʩʦʩʪʽʡʢʦʾ ʛʫʤʦʚʦʾ ʬʫʪʝʨʦʚʢʠ 

ʙʘʨʘʙʘʥʥʦʛʦ ʤʣʠʥʘ ʟʘ ʫʤʦʚʠ ʤʽʥʽʤʘʣʴʥʠʭ ʪʨʫʜʦʚʠʪʨʘʪ ʥʘ ʘʨʤʫʚʘʥʥʷ ʪʘ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ 

ʤʝʪʘʣʝʚʠʭ ʜʠʩʢʨʝʪʥʠʭ ʘʨʤʫʚʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫʟʜʦʚʞ ʨʦʙʦʯʦʾ ʧʦʚʝʨʭʥʽ ʬʫʪʝʨʫʚʘʣʴʥʦʾ 

ʧʣʠʪʠ. 
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ɺʇʃʀɺ ʂʆʄʇʃɽʂʉʅʀʍ ɼʆɹɸɺʆʂ ʅɸ ʂɯʅɽʊʀʂʋ ʊɺɽʈɼʆʉʊɯ ɹɽʊʆʅʋ 

ʆ. ʂʘʩʷʥ, ʩʪ. ʛʨ. ɹɯ-23ʄ-2, 

ɺ. ʗʮʫʥ, ʜʦʮ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʆʜʥʠʤ ʽʟ ʰʣʷʭʽʚ ʧʽʜʚʠʱʝʥʥʷ ʷʢʽʩʥʦʛʦ ʨʽʚʥʷ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʡʦʛʦ ʝʬʝʢʪʠʚʥʦʩʪʽ ʻ 

ʨʦʟʰʠʨʝʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʦʥʦʣʽʪʥʦʛʦ ʙʝʪʦʥʫ (ʟʘʣʽʟʦʙʝʪʦʥʫ).  

ʄʦʥʦʣʽʪʥʠʡ ʟʘʣʽʟʦʙʝʪʦʥ - ʢʦʥʩʪʨʫʢʮʽʷ, ʱʦ ʟʚʦʜʠʪʴʩʷ ʥʘ ʙʫʜʽʚʝʣʴʥʦʤʫ ʤʘʡʜʘʥʯʠʢʫ, 

ʚʠʢʦʥʘʥʘ ʟ ʙʝʪʦʥʫ ʪʘ ʨʦʙʦʯʦʾ ʘʨʤʘʪʫʨʠ. ʋ ʩʚʦʶ ʯʝʨʛʫ ʙʝʪʦʥ ï ʮʝ ʟʘʪʚʝʨʜʽʣʘ ʩʫʤʽʰ, ʜʦ ʷʢʦʾ 

ʚʭʦʜʷʪʴ ʮʝʤʝʥʪ, ʚʦʜʘ ʪʘ ʟʘʧʦʚʥʶʚʘʯʽ (ʧʽʩʦʢ, ʛʨʘʚʽʡ, ʰʣʘʢ, ʢʝʨʘʤʟʠʪ ʪʦʱʦ). ɻʦʣʦʚʥʘ ʷʢʽʩʪʴ 

ʙʝʪʦʥʫ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʩʪʚʦʨʝʥʥʷ ʟʘʣʽʟʦʙʝʪʦʥʫ - ʡʦʛʦ ʚʠʩʦʢʠʡ ʦʧʽʨ ʥʘʚʘʥʪʘʞʝʥʥʷʤ 

ʩʪʠʩʥʝʥʥʷ, ʪʘʢ ʩʘʤʦ, ʷʢ ʫ ʘʨʤʘʪʫʨʠ ʟʘʣʽʟʦʙʝʪʦʥʫ - ʜʫʞʝ ʚʠʩʦʢʠʡ ʦʧʽʨ ʨʦʟʪʷʛʫʶʯʠʤ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ.  

ʄʦʥʦʣʽʪʥʠʡ ʟʘʣʽʟʦʙʝʪʦʥ ʟʥʘʭʦʜʠʪʴ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʛʘʣʫʟʽ ʮʠʚʽʣʴʥʦʛʦ ʪʘ 

ʧʨʦʤʠʩʣʦʚʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ. ʎʝ ʩʪʦʩʫʻʪʴʩʷ ʮʠʚʽʣʴʥʠʭ ʪʘ ʚʠʨʦʙʥʠʯʠʭ ʙʫʜʽʚʝʣʴ, ʷʢʽ ʟʘ ʩʚʦʻʶ 

ʩʧʨʷʤʦʚʘʥʽʩʪʶ ʪʘ ʤʽʩʪʦʙʫʜʽʚʥʠʤ ʩʪʘʥʦʚʠʱʝʤ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʙʫʜʦʚʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʟʙʽʨʥʠʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʱʦ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʥʘ ʟʘʚʦʜʽ. ʊʘʢʦʞ ʤʦʥʦʣʽʪʥʽ 

ʢʦʥʩʪʨʫʢʮʽʾ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʙʫʜʽʚʥʠʮʪʚʽ ʤʝʪʨʦ (ʪʫʥʝʣʽ, ʧʣʘʪʬʦʨʤʠ), ʚʽʡʩʴʢʦʚʠʭ 

ʦʙ'ʻʢʪʽʚ (ʙʫʥʢʝʨʠ, ʪʫʥʝʣʽ, ʦʙ'ʻʢʪʠ ʥʘ ʧʦʣʽʛʦʥʘʭ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʟʙʨʦʾ) ʪʘ ʢʦʩʤʦʜʨʦʤʽʚ 

(ʙʫʥʢʝʨʠ, ʩʪʘʨʪʦʚʽ ʤʘʡʜʘʥʯʠʢʠ). ɿʙʽʨʥʠʡ ʟʘʣʽʟʦʙʝʪʦʥ ʨʘʥʽʰʝ ʤʘʚ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ. ʅʘ 

ʜʘʥʠʡ ʤʦʤʝʥʪ, ʧʨʠ ʚʠʩʦʪʥʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ, ʚʽʥ ʚʽʜʽʡʰʦʚ ʥʘ ʜʨʫʛʠʡ ʧʣʘʥ ʽ ʨʘʮʽʦʥʘʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʡʦʛʦ ʪʘʤ, ʜʝ ʧʦʪʨʽʙʥʽ ʩʢʦʨʦʯʝʥʽ ʪʝʨʤʽʥʠ ʙʫʜʽʚʥʠʮʪʚʘ.  

ɿʙʽʨʥʠʡ ʟʘʣʽʟʦʙʝʪʦʥ ʨʘʮʽʦʥʘʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʤʘʣʦʧʦʚʝʨʭʦʚʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ. 

ʊʘʢʦʞ ʟʙʽʨʥʽ ʟʘʣʽʟʦʙʝʪʦʥʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʨʘʮʽʦʥʘʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʫ ʪʨʘʥʩʧʦʨʪʥʦʤʫ 

ʙʫʜʽʚʥʠʮʪʚʽ: ʚ ʘʚʪʦʜʦʨʦʞʥʴʦʤʫ ʪʘ ʟʘʣʽʟʥʠʯʥʦʤʫ ʤʦʩʪʦʙʫʜʫʚʘʥʥʽ, ʚ ʧʦʨʪʦʚʠʭ ʩʧʦʨʫʜʘʭ, ʧʨʠ 

ʚʣʘʰʪʫʚʘʥʥʽ ʪʨʫʙ ʧʨʦʧʫʩʢʫ ʚʦʜʠ ʧʽʜ ʥʘʩʠʧʘʤʠ, ʜʣʷ ʟʘʣʽʟʥʠʯʥʠʭ ʧʘʩʘʞʠʨʩʴʢʠʭ ʪʘ ʚʘʥʪʘʞʥʠʭ 

ʧʣʘʪʬʦʨʤ ʪʘ ʧʨʠʯʘʣʽʚ, ʷʢ ʦʧʦʨʠ ʢʦʥʪʘʢʪʥʠʭ ʤʝʨʝʞ ʥʘ ʝʣʝʢʪʨʠʬʽʢʦʚʘʥʠʭ ʟʘʣʽʟʥʠʮʷʭ, ʱʦʛʣ 

ʣʽʥʽʡ , ʰʧʘʣ, ʘ ʪʘʢʦʞ ʫ ʚʠʛʣʷʜʽ ʧʣʠʪ ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ.  

ɺ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʜʦʙʘʚʦʢ-ʧʨʠʩʢʦʨʶʚʘʯʽʚ ʪʚʝʨʜʽʥʥʷ ʜʣʷ 

ʤʦʥʦʣʽʪʥʦʛʦ ʪʘ ʟʙʽʨʥʦʛʦ ʙʝʪʦʥʫ (ʟʘʣʽʟʦʙʝʪʦʥʫ) ʥʘ ʦʩʥʦʚʽ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʫ.  

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ ʦʙʫʤʦʚʣʝʥʘ ʪʠʤ, ʱʦ ʚ ʜʘʥʠʡ ʯʘʩ ʙʫʜʽʚʥʠʮʪʚʦ ʦʙ'ʻʢʪʽʚ ʟ ʙʝʪʦʥʫ ʡʜʝ 

ʮʽʣʠʡ ʨʽʢ, ʘ ʧʝʚʥʽ ʟʦʚʥʽʰʥʽ ʫʤʦʚʠ ʤʦʞʫʪʴ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʷʢʽʩʪʴ ʩʧʦʨʫʜ, ʱʦ ʟʚʦʜʷʪʴʩʷ. 

ʋ ʪʘʢʠʭ ʫʤʦʚʘʭ ʥʝ ʦʙʽʡʪʠʩʷ ʙʝʟ ʚʚʝʜʝʥʥʷ ʨʽʟʥʠʭ ʭʽʤʽʯʥʠʭ ʜʦʙʘʚʦʢ ʜʦ ʙʝʪʦʥʫ. ɼʦʪʨʠʤʘʥʥʷ 

ʮʠʭ ʟʘʭʦʜʽʚ ʜʦʧʦʤʘʛʘʻ ʧʨʠʩʢʦʨʠʪʠ ʪʝʨʤʽʥʠ ʪʘ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʚʠʨʦʙʣʝʥʠʭ ʩʧʦʨʫʜ. ʊʦʤʫ 

ʜʫʞʝ ʚʘʞʣʠʚʦ ʚʠʙʨʘʪʠ ʧʨʘʚʠʣʴʥʫ ʜʦʙʘʚʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ. 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 

1. ʇʫʰʢʘʨʴʦʚʘ ʂ.ʂ. ɼʦʩʣʽʜʞʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʠʩʦʢʦʤʽʮʥʠʭ ʣʝʛʢʠʭ ʢʝʨʘʤʟʠʪʦʙʝʪʦʥʽʚ, 
ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʢʦʤʧʣʝʢʩʥʦʶ ʦʨʛʘʥʦ-ʢʨʝʤʥʝʟʝʤʠʩʪʦʶ ʜʦʙʘʚʢʦʶ / ʇʫʰʢʘʨʴʦʚʘ ʂ.ʂ., ʂʘʚʝʨʠʥ ʂ.ʆ. // 

6-ʘ ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʟ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʢʦʥʩʪʨʫʢʮʽʡ ʪʘ ʩʧʦʨʫʜ 

çʇʨʦʙʣʝʤʠ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʽʥʞʝʥʝʨʥʠʭ ʩʧʦʨʫʜ ʽ ʙʫʜʽʚʝʣʴ ʥʘ ʟʘʣʽʟʥʠʯʥʦʤʫ ʪʨʘʥʩʧʦʨʪʽè, 

ʍʘʨʢʽʚ, 19-21 ʢʚʽʪʥʷ 2017ʨ.: ʊʝʟʠ ʜʦʧʦʚʽʜʝʡ. ï ʍʘʨʢʽʚ: ʋʢʨɼʋɿʊ, 2017.ï ʩ. 31-32. 
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ɺɽʅʊʀʃʔʆɺɸʅʀʁ ʌɸʉɸɼ ʗʂ ɹʋɼɯɺɽʃʔʅɸ ʉʀʉʊɽʄɸ 

ʄ. ʂʘʪʘʥʘ, ʩʪ. ʛʨ. ɹɯ-23ʄ-1, 

ʉ. ɼʞʠʨʤʘ, ʜʦʮ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʉʝʨʝʜ ʽʩʥʫʶʯʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʩʠʩʪʝʤ ʟʦʚʥʽʰʥʴʦʛʦ ʦʟʜʦʙʣʝʥʥʷ ʟ ʫʪʝʧʣʝʥʥʷʤ ʘʙʦ ʙʝʟ 

ʫʪʝʧʣʝʥʥʷ ʫ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʚʽʩʥʠʭ ʚʝʥʪʠʣʴʦʚʘʥʠʭ ʬʘʩʘʜʽʚ (ʅɺʌ) ʻ 

ʚʠʧʨʘʚʜʘʥʠʤ, ʘ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʻʜʠʥʠʤ ʤʦʞʣʠʚʠʤ ʨʽʰʝʥʥʷʤ. ɺʝʥʪʠʣʴʦʚʘʥʠʡ ʬʘʩʘʜ ʻ 

ʢʦʥʩʪʨʫʢʮʽʻʶ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʤʘʪʝʨʽʘʣʽʚ ʦʙʣʠʮʶʚʘʥʥʷ (ʧʣʠʪ ʘʙʦ ʣʠʩʪʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ) ʽ 

ʧʽʜʣʠʮʶʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʢʨʽʧʠʪʴʩʷ ʜʦ ʩʪʽʥʠ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʤʽʞ ʦʙʣʠʮʶʚʘʥʥʷʤ ʽ 

ʩʪʽʥʦʶ ʫʪʚʦʨʠʚʩʷ ʚʝʥʪʠʣʴʦʚʘʥʠʡ ʧʦʚʽʪʨʷʥʠʡ ʧʨʦʰʘʨʦʢ. ɼʣʷ ʜʦʜʘʪʢʦʚʦʛʦ ʫʪʝʧʣʝʥʥʷ ʤʽʞ 

ʩʪʽʥʦʶ ʪʘ ʦʙʣʠʮʶʚʘʥʥʷʤ ʤʦʞʝ ʨʦʟʤʽʱʫʚʘʪʠʩʴ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʡ ʰʘʨ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʧʦʚʽʪʨʷʥʠʡ ʧʨʦʰʘʨʦʢ ʫʪʚʦʨʶʻʪʴʩʷ ʤʽʞ ʦʙʣʠʮʶʚʘʥʥʷʤ ʪʘ ʪʝʧʣʦʽʟʦʣʷʮʽʻʶ. ʋ ʚʝʥʪʠʣʴʦʚʘʥʦʤʫ 

ʬʘʩʘʜ (ɺʌ) ʦʢʨʝʤʽ ʰʘʨʠ ʢʦʥʩʪʨʫʢʮʽʾ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ (ʚʽʜ ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ 

ʜʦ ʟʦʚʥʽʰʥʴʦʾ): ʦʛʦʨʦʜʞʫʚʘʣʴʥʘ ʢʦʥʩʪʨʫʢʮʽʷ (ʩʪʽʥʘ), ʪʝʧʣʦʽʟʦʣʷʮʽʷ, ʧʦʚʽʪʨʷʥʠʡ ʧʨʦʰʘʨʦʢ, 

ʟʘʭʠʩʥʠʡ ʝʢʨʘʥ. ʊʘʢʘ ʩʭʝʤʘ ʻ ʦʧʪʠʤʘʣʴʥʦʶ, ʦʩʢʽʣʴʢʠ ʰʘʨʠ ʨʽʟʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʦ ʧʦʚʽʪʨʷʥʦʛʦ 

ʧʨʦʰʘʨʢʫ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʚ ʤʽʨʫ ʟʤʝʥʰʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʪʘ ʟʙʽʣʴʰʝʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʘʨʦʧʨʦʥʠʢʥʦʩʪʽ.  

ʅʘʷʚʥʽʩʪʴ ʧʦʚʽʪʨʷʥʦʛʦ ʧʨʦʰʘʨʢʫ ʫ ʚʝʥʪʠʣʴʦʚʘʥʦʤʫ ʬʘʩʘʜʽ ʧʨʠʥʮʠʧʦʚʦ ʚʽʜʨʽʟʥʷʻ ʡʦʛʦ 

ʚʽʜ ʽʥʰʠʭ ʪʠʧʽʚ ʬʘʩʘʜʽʚ, ʦʩʢʽʣʴʢʠ ʫ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʚʽʣʴʥʦ ʚʠʜʘʣʷʻʪʴʩʷ ʚʥʫʪʨʽʰʥʷ 

ʚʦʣʦʛʘ. ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʢʦʥʩʪʨʫʢʮʽʡ ʬʘʩʘʜʫ ʟ ʚʝʥʪʠʣʴʦʚʘʥʠʤ ʧʦʚʽʪʨʷʥʠʤ ʧʨʦʰʘʨʢʦʤ 

ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʥʝʦʙʭʽʜʥʦ ʟʚʝʨʪʘʪʠ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʚʽʣʴʥʦʾ ʮʠʨʢʫʣʷʮʽʾ ʧʦʚʽʪʨʷ ʫ ʧʨʦʰʘʨʢʫ. 

ɼʣʷ ʚʠʩʦʢʠʭ ʙʫʜʽʚʝʣʴ ʨʦʟʨʘʭʦʚʫʶʪʴ ʮʠʨʢʫʣʷʮʽʶ ʧʦʚʽʪʨʷ ʚ ʧʦʚʽʪʨʷʥʦʤʫ ʧʨʦʤʽʞʢʫ, ʪʘʢʠʤ 

ʯʠʥʦʤ, ʱʦʙ ʜʦʪʨʠʤʘʪʠʩʷ ʙʘʣʘʥʩʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʧʝʨʝʰʢʦʜʥʠʡ ʪʘ ʝʬʝʢʪʠʚʥʠʡ ʧʦʚʽʪʨʷʥʠʡ 

ʧʦʪʽʢ ʧʦ ʚʩʽʡ ʚʥʫʪʨʽʰʥʽʡ ʧʦʚʝʨʭʥʽ ʩʪʽʥʠ. ɺʝʥʪʠʣʴʦʚʘʥʠʡ ʧʦʚʽʪʨʷʥʠʡ ʧʨʦʰʘʨʦʢ ʟʥʠʞʫʻ ʪʘʢʦʞ 

ʽ ʪʝʧʣʦʚʪʨʘʪʠ ʚ ʦʧʘʣʶʚʘʣʴʥʠʡ ʧʝʨʽʦʜ ʨʦʢʫ, ʦʩʢʽʣʴʢʠ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʚ ʥʴʦʤʫ ʜʝʱʦ 

ʚʠʱʘ, ʥʽʞ ʟʦʚʥʽ. ɿʦʚʥʽʰʥʽʡ ʝʢʨʘʥ ʟ ʦʟʜʦʙʣʶʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟʘʭʠʱʘʻ ʰʘʨ ʪʝʧʣʦʽʟʦʣʷʮʽʾ, 

ʱʦ ʨʦʟʪʘʰʦʚʘʥʠʡ ʟʘ ʥʠʤ, ʘ ʪʘʢʦʞ ʩʘʤʫ ʩʪʽʥʫ, ʚʽʜ ʘʪʤʦʩʬʝʨʥʠʭ ʚʧʣʠʚʽʚ. ɺʣʽʪʢʫ ʚʽʥ ʚʠʢʦʥʫʻ 

ʬʫʥʢʮʽʶ ʩʦʥʮʝʟʘʭʠʩʥʦʛʦ ʝʢʨʘʥʫ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʟʥʘʯʥʫ ʯʘʩʪʠʥʫ ʧʦʪʦʢʫ ʧʨʦʤʝʥʠʩʪʦʾ ʝʥʝʨʛʽʾ, 

ʱʦ ʧʘʜʘʻ ʥʘ ʥʴʦʛʦ. ɿʘʚʜʷʢʠ ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʽʡ ʩʭʝʤʽ ʤʦʥʪʘʞʫ ʚʝʥʪʠʣʴʦʚʘʥʦʛʦ ʬʘʩʘʜʫ ʜʦ 

ʩʪʽʥʠ ʢʦʥʩʪʨʫʢʮʽʷ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʢʦʤʧʝʥʩʫʚʘʪʠ ʪʝʨʤʽʯʥʽ ʜʝʬʦʨʤʘʮʽʾ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ 

ʜʦʙʦʚʠʭ ʪʘ ʩʝʟʦʥʥʠʭ ʧʝʨʝʧʘʜʘʭ ʪʝʤʧʝʨʘʪʫʨ. ʎʝ ʜʦʟʚʦʣʷʻ ʫʥʠʢʘʪʠ ʚʥʫʪʨʽʰʥʽʭ ʥʘʧʨʫʛ ʫ 

ʤʘʪʝʨʽʘʣʽ ʦʙʣʠʮʶʚʘʥʥʷ ʪʘ ʥʝʩʫʯʦʾ ʢʦʥʩʪʨʫʢʮʽʾ, ʱʦ ʚʠʢʣʶʯʘʻ ʧʦʷʚʫ ʪʨʽʱʠʥ ʪʘ ʨʫʡʥʫʚʘʥʥʷ 

ʦʙʣʠʮʶʚʘʥʥʷ.  

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʜʦ ʩʠʩʪʝʤʠ ʥʘʚʽʩʥʠʭ ʬʘʩʘʜʽʚ ʚʢʣʶʯʘʶʪʴʩʷ 

ʤʘʪʝʨʽʘʣʠ ʪʘ ʚʠʨʦʙʠ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ʢʘʪʝʛʦʨʽʾ ʚʘʞʢʦʟʛʦʨʷʥʠʭ ʘʙʦ ʥʝʛʦʨʶʯʠʭ, ʱʦ 

ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʨʦʟʧʦʚʩʶʜʞʝʥʥʶ ʚʦʛʥʶ. ʉʠʩʪʝʤʠ ʚʝʥʪʠʣʴʦʚʘʥʠʭ ʬʘʩʘʜʽʚ ʧʦʚʠʥʥʽ 

ʧʨʦʭʦʜʠʪʠ ʦʙʦʚ'ʷʟʢʦʚʽ ʧʦʞʝʞʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ, ʥʘ ʷʢʠʭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʘ ʚʠʩʦʪʘ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʪʘ ʾʾ ʧʦʞʝʞʥʘ ʧʨʠʜʘʪʥʽʩʪʴ. ʆʙʣʠʮʶʚʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʫ ʢʦʥʩʪʨʫʢʮʽʾ ɺʌ 

ʚʠʢʦʥʫʶʪʴ ʟʘʭʠʩʥʦ-ʜʝʢʦʨʘʪʠʚʥʫ ʬʫʥʢʮʽʶ. ɺʦʥʠ ʤʦʞʫʪʴ ʽʤʽʪʫʚʘʪʠ ʪʨʘʜʠʮʽʡʥʽ ʤʘʪʝʨʽʘʣʠ: 

ʢʘʤʽʥʴ, ʜʝʨʝʚʦ, ʮʝʛʣʘ; ʧʽʜʢʨʝʩʣʶʚʘʪʠ ʩʫʯʘʩʥʽʩʪʴ ʪʘ ʥʝʟʚʠʯʘʡʥʽʩʪʴ ʟʘ ʨʘʭʫʥʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʤʝʪʘʣʫ, ʢʦʣʴʦʨʫ, ʬʘʢʪʫʨʠ ʪʦʱʦ. 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 

1. ʐʘʣʝʥʥʠʡ ɺ.ʊ., ʉʢʦʢʦʚʘ ɸ. ʆ., ʅʝʩʝʚʨʷ ʇ.ɯ. ɺʠʭʽʜʥʽ ʜʘʥʽ ʪʘ ʤʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʥʷ ʨʝʩʫʨʩʽʚ ʥʘ 
ʚʽʜʥʦʚʣʝʥʥʷ ʬʘʩʘʜʥʦʾ ʪʝʧʣʦʽʟʦʣʷʮʽʾ ʙʫʜʠʥʢʽʚ ʽʟ ʦʧʦʨʷʜʞʝʥʥʷʤ ʣʝʛʢʦʶ ʰʪʫʢʘʪʫʨʢʦʶ. ʈʝʩʫʨʩʦʝʢʦʥʦʤʥʽ 

ʤʘʪʝʨʽʘʣʠ, ʢʦʥʩʪʨʫʢʮʽʾ, ʙʫʜʽʚʣʽ ʪʘ ʩʧʦʨʫʜʠ. ʈʽʚʥʝ: ʅʋɺɻʇ, 2011. ɺʠʧ.21. ʉ. 625 ï 633. 
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ʋɼʂ 633.853.32 

ʆʇʊʀʄɯɿɸʎɯʗ ʇʆʇɽʈɽʏʅʀʍ ʇɽʈɽʊʀʅɯɺ ʄɽʊɸʃɽɺʀʍ  

ʂʆʅʉʊʈʋʂʎɯʁ  ʂɸʈʂɸʉɸ ʉʂʃɸɼʋ ɺ ʄ, ɿɸʇʆʈɯɾɾʗ ɿ 

ɺʀʂʆʈʀʉʊɸʅʅʗʄ ʇʈʆɻʈɸʄʅʆɻʆ ʂʆʄʇʃɽʂʉʋ çʃIʈA-CAʇʈè 

ʖ.ɸ. ʂʠʙʘ, ʤʘʛʽʩʪʨʘʥʪ ʛʨ. ɹɯ 23 ʄɿ,
 

ɺ.ɸ. ʅʘʩʪʦʷʱʠʡ,  ʧʨʦʬ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ  ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 ʄʝʪʘ ʮʽʻʾ ʨʦʙʦʪʠ ʧʦʣʷʛʘʣʘ ʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ  çʃIʈA-CAʇʈè ʜʣʷ 

ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʚʠʙʦʨʫ  ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʝʣʝʤʝʥʪʽʚ ʤʝʪʘʣʝʚʦʛʦ ʢʘʨʢʘʩʫʤ. ʆʙôʻʢʪʦʤ 

ʜʦʩʣʽʜʞʝʥʥʷ  ʩʪʘʣʠ ʤʝʪʘʣʝʚʽ ʢʦʥʩʪʨʫʢʮʽʾ ʪʦʨʛʽʚʝʣʴʥʦʛʦ ʩʢʣʘʜʫ, ʱʦ ʙʫʜʫʻʪʴʩʷ ʚ ʤ. ɿʘʧʦʨʽʞʞʷ, 

ʩʭʝʤʘ ʷʢʦʛʦ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 1. 

 

ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʢʘʨʢʘʩʫ ʩʢʣʘʜʫ 

ʇʽʩʣʷ ʟʙʦʨʫ ʥʘʚʘʥʪʘʞʝʥʴ   ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʢʦʤʧôʶʪʝʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ  ʬʝʨʤʠ ʚ 

ʩʝʨʝʜʦʚʠʱʽ     çʃIʈA-CAʇʈ è. 

ɺ ʥʘʩʣʽʜʦʢ  ʨʦʙʦʪʠ ʤʦʜʫʣʷ  Ăʃɯʈ-ʉɸʇʈò ʇʂ Ăʃɯʈɸò ʚʠʟʥʘʯʝʥʦ ʟʫʩʠʣʣʷ ʚ ʝʣʝʤʝʥʪʘʭ 

ʨʘʤʠ, ʧʝʨʝʤʽʱʝʥʥʷ ʚʫʟʣʽʚ ʪʘ ʧʽʜʽʙʨʘʥʦ ʥʝʦʙʭʽʜʥʽ ʧʨʦʬʽʣʽ ʝʣʝʤʝʥʪʽʚ ʢʘʨʢʘʩʫ.  ʈʝʟʫʣʴʪʘʪʠ 

ʨʦʟʨʘʭʫʥʢʽʚ ʥʘʚʝʜʝʥʦ ʪʘʙʣ.1-3. 

ɿʘʛʘʣʦʤ ʨʦʟʨʘʭʫʥʦʢ  ʚʠʢʦʥʘʥʦ ʜʣʷ ʙʽʣʴʰ ʥʽʞ 4000  ʝʣʝʤʝʥʪʽʚ ʢʘʨʢʘʩʫ, ʚʢʣʶʯʘʶʯʠ 

ʬʝʨʤʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʾʭ  ʚʝʨʭʥʽ,  ʥʠʞʥʽ ʧʦʷʩʠ ʪʘ  ʨʝʰʽʪʢʠ, ʢʦʣʦʥʠ ʪʘ ʙʘʣʢʠ.    ɺ ʪʘʙʣʠʮʷʭ 1-3  

ʥʘʚʝʜʝʥʦ ʟʨʘʟʢʠ ʨʦʟʨʘʭʫʥʢʽʚ, ʚʠʢʦʥʘʥʠʭ Ăʃɯʈɸ-ʉɸʇʈò ʇʂ Ăʃɯʈɸ. 

ɸʥʘʣʽʟ ʚʠʢʦʥʘʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʩʚʽʜʯʠʪʴ,  ʱʦ ʚʽʜʩʦʪʦʢ  ʚʠʯʝʨʧʘʥʦʾ ʥʝʩʫʯʦʾ ʜʘʪʥʦʩʪʽ ʟʘ 

ʥʦʨʤʘʣʴʥʠʤʠ ʥʘʧʨʫʞʝʥʥʷʤʠ  ʙʘʣʦʢ  931, 932, 935,  ʷʢʽ ʚʠʢʦʥʘʥʦ   ʟʽ ʰʚʝʣʝʨʘ  ˉ 14,  ʩʢʣʘʜʘʻ 

97 % ʪʦʙʪʦ ʫʤʦʚʠ ʮʽʣʽʩʥʦʩʪʽ ʙʘʣʦʢ  ʙʣʠʟʴʢʽ ʜʦ ʢʨʠʪʠʯʥʠʭ.  

 ɿ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʫʤʦʚ ʮʽʣʽʩʥʦʩʪʽ ʙʘʣʦʢ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ 931, 932, 935 ʰʚʝʣʝʨ ˉ 16. 
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ʊʘʙʣʠʮʷ 2 ï ʈʝʟʫʣʴʪʘʪʠ ʧʽʜʙʦʨʫ ʧʨʦʬʽʣʽʚ ʢʦʣʦʥ 

.  
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50                                                             x ̝̩̝̆̎̓̑́̌̎̏̔̋̑́̎̒̋̉̊ ̨̗̝̎́̏̎́̌̎̉̊ ̨̖̘̓̆̎̎̉̊ ̨̔̎̃̆̑̒̉̓ ̆̓ 

ʊʘʙʣʠʮʷ 3 ï ʈʝʟʫʣʴʪʘʪʠ ʧʽʜʙʦʨʫ ʧʨʦʬʽʣʽʚ ʙʘʣʦʢ  ʢʘʨʢʘʩʫ 

 
 
 ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʚʥʝʩʝʥʠʭ ʟʤʽʥ ʚʠʢʦʥʘʥʦ ʧʝʨʝʚʽʨʦʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʙʘʣʢʦʚʦʾ ʢʦʥʩʪʨʫʢʮʽʾ 

ʥʘ ʚʽʜʩʦʪʦʢ  ʚʠʯʝʨʧʘʥʦʾ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʟʘ ʥʦʨʤʘʣʴʥʠʤʠ ʥʘʧʨʫʞʝʥʥʷʤʠ, ʷʢʠʡ ʧʦʢʘʟʘʚ 

(ʨʠʩ.4), ʱʦ ʧʽʩʣʷ ʢʦʨʠʛʫʚʘʥʥʷ ʚʽʜʩʦʪʦʢ ʚʠʯʝʨʧʘʥʦʾ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʝʣʝʤʝʥʪʽʚ ʢʘʨʢʘʩʫ 

(ʬʝʨʤʠ, ʢʦʣʦʥ, ʙʘʣʦʢ) ʥʝ ʧʝʨʝʚʠʱʫʻ 82 ʚʽʜʩʦʪʢʠ. ʎʝʡ ʧʦʢʘʟʥʠʢ ʟʘʙʝʟʧʝʯʫʻ ʥʘʜʽʡʥʫ ʨʦʙʦʪʫ 

ʢʘʨʢʘʩʫ. ʊʘʢʠʤ ʯʠʥʦʤ ʚʠʟʥʘʯʝʥʽ ʚʩʽ ʦʧʪʠʤʘʣʴʥʽ  ʧʝʨʝʨʽʟʠ ʝʣʝʤʝʥʪʽʚ ʢʘʨʢʘʩʫ, ʽ ʤʝʪʘ ʨʦʙʦʪʠ 

ʜʦʩʷʛʥʫʪʘ. 
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ʚʠʯʝʨʧʘʥʦʾ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ 

 
 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 

1.   ʂʦʤʧôʁ ʪʝʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ: ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ / ʄ.ʉ. ɹʘʨʘʙʘʰ, 

ʉ.ɺ. ʂʦʟʣʦʚ, ɼ.ɺ. ʄʝʜʚʝʜʝʥʢʦ.. - ʂ.:ʅɸʋ, 2012. - 572ʩ.  
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ʋɼʂ 528.48 

ɯʅʅʆɺɸʎɯʁʅʀʁ ɺʇʃʀɺ ʃɸɿɽʈʅʆɻʆ 3D ʉʂɸʅʋɺɸʅʅʗ ʅɸ 

ɯʅɾɽʅɽʈʅʆ-ɻɽʆɼɽɿʀʏʅɯ ʈʆɹʆʊʀ 

ɸ.ɺ. ʂʦʛʪʻʚʘ, ʩʪʫʜ.,  

ʈ.ɸ.  ʄʽʱʝʥʢʦ, ʜʦʮʝʥʪ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʇʦʣʪʘʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ ʽʤʝʥʽ ʖʨʽʷ ʂʦʥʜʨʘʪʶʢʘè 

ʃʘʟʝʨʥʝ ʩʢʘʥʫʚʘʥʥʷ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʧʝʨʝʜʦʚʫ ʪʝʭʥʦʣʦʛʽʶ ʚ ʽʥʞʝʥʝʨʥʦ-

ʛʝʦʜʝʟʠʯʥʠʭ ʨʦʙʦʪʘʭ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʚʠʩʦʢʦʪʦʯʥʽ ʧʨʦʩʪʦʨʦʚʽ ʜʘʥʽ ʧʨʦ ʦʙ'ʻʢʪʠ. ʎʷ 

ʽʥʥʦʚʘʮʽʡʥʘ ʤʝʪʦʜʠʢʘ ʨʝʘʣʽʟʫʻʪʴʩʷ ʫ ʪʨʴʦʭ ʦʩʥʦʚʥʠʭ ʬʦʨʤʘʪʘʭ: ʩʪʘʮʽʦʥʘʨʥʝ ʥʘʟʝʤʥʝ 

ʩʢʘʥʫʚʘʥʥʷ ï ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʬʽʢʩʦʚʘʥʠʭ ʧʦʟʠʮʽʡ ʩʧʦʩʪʝʨʝʞʝʥʥʷ; ʤʦʙʽʣʴʥʝ ʥʘʟʝʤʥʝ 

ʩʢʘʥʫʚʘʥʥʷ ï ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʨʫʭʦʤʠʭ ʧʣʘʪʬʦʨʤ; ʘʚʽʘʮʽʡʥʝ ʩʢʘʥʫʚʘʥʥʷ ï ʚʠʢʦʥʫʻʪʴʩʷ ʟ 

ʧʦʚʽʪʨʷʥʠʭ ʩʫʜʝʥ. 

ʂʣʶʯʦʚʦʶ ʧʝʨʝʚʘʛʦʶ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ ʻ ʤʦʞʣʠʚʽʩʪʴ ʰʚʠʜʢʦʛʦ ʩʪʚʦʨʝʥʥʷ 

ʜʝʪʘʣʴʥʠʭ ʪʨʠʚʠʤʽʨʥʠʭ ʤʦʜʝʣʝʡ ʦʙôʻʢʪʽʚ. ʊʝʭʥʦʣʦʛʽʷ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʰʚʠʜʢʽʩʪʴ ʟʙʦʨʫ 

ʜʘʥʠʭ, ʥʘʜʟʚʠʯʘʡʥʫ ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ, ʩʪʚʦʨʝʥʥʷ ʜʝʪʘʣʽʟʦʚʘʥʠʭ 3D-ʤʦʜʝʣʝʡ, ʛʥʫʯʢʫ 

ʩʠʩʪʝʤʫ ʝʢʩʧʦʨʪʫ ʜʘʥʠʭ ʫ ʨʽʟʥʽ ʬʦʨʤʘʪʠ, ʩʫʤʽʩʥʽʩʪʴ ʟ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʇʣʘʥʫʚʘʥʥʷ ʨʦʙʽʪ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʚʨʘʭʦʚʫʻ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʢʘʥʫʚʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʦʩʦʙʣʠʚʦʩʪʽ 

ʦʙôʻʢʪʫ, ʩʧʝʮʠʬʽʢʫ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ. 

ɼʣʷ ʫʩʧʽʰʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʯ̔ ʪʢʽ ʤʝʞʽ 

ʦʙôʻʢʪʫ, ʦʧʪʠʤʘʣʴʥʫ ʱʽʣʴʥʽʩʪʴ ʪʦʯʦʢ ʩʢʘʥʫʚʘʥʥʷ, ʥʝʦʙʭʽʜʥʠʡ ʚʽʜʩʦʪʦʢ ʧʝʨʝʢʨʠʪʪʷ ʤʽʞ 

ʩʪʘʥʮʽʷʤʠ ʪʘ ʤʘʨʰʨʫʪʘʤʠ, ʚʠʤʦʛʠ ʜʦ ʧʣʘʥʦʚʦʾ ʪʘ ʚʠʩʦʪʥʦʾ ʪʦʯʥʦʩʪʽ. 

ʇʨʦʮʝʩ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʩʢʘʥʫʚʘʥʥʷ ʚʢʣʶʯʘʻ ʪʨʠ ʧʦʩʣʽʜʦʚʥʽ ʬʘʟʠ: 

1. ʇʝʨʚʠʥʥʘ ʦʙʨʦʙʢʘ. ɺʠʢʦʥʫʻʪʴʩʷ ʫ ʬʽʨʤʦʚʦʤʫ ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʚʠʨʦʙʥʠʢʘ 

ʩʢʘʥʝʨʘ ʪʘ ʚʢʣʶʯʘʻ ʚʠʟʥʘʯʝʥʥʷ ʢʦʦʨʜʠʥʘʪ ʩʪʘʥʮʽʡ ʩʢʘʥʫʚʘʥʥʷ, ʢʘʣʽʙʨʫʚʘʥʥʷ ʦʪʨʠʤʘʥʠʭ 

ʜʘʥʠʭ, ʝʢʩʧʦʨʪ ʫ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʽ ʬʦʨʤʘʪʠ; 

2. ɺʨʽʚʥʦʚʘʞʝʥʥʷ ʩʤʫʛ ʩʢʘʥʫʚʘʥʥʷ. ɿʘʙʝʟʧʝʯʫʻ ʫʟʛʦʜʞʝʥʥʷ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʟ ʨʽʟʥʠʭ 

ʧʦʟʠʮʽʡ ʪʘ ʤʘʨʰʨʫʪʽʚ; 

3. ɺʠʩʦʪʥʘ ʢʦʨʝʢʮʽʷ. ʇʝʨʝʜʙʘʯʘʻ ʢʦʥʚʝʨʪʘʮʽʶ ʝʣʽʧʩʦʾʜʘʣʴʥʠʭ ʚʠʩʦʪ ʫ ʥʦʨʤʘʣʴʥʽ 

ʚʠʩʦʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʠʡʥʷʪʦʾ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ. 

ʂʦʤʧʘʥʽʷ Leica Geosystems, ʷʢʘ ʻ ʩʚʽʪʦʚʠʤ ʣʽʜʝʨʦʤ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʛʝʦʜʝʟʠʯʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ, ʧʨʦʧʦʥʫʻ ʰʠʨʦʢʠʡ ʘʩʦʨʪʠʤʝʥʪ ʣʘʟʝʨʥʠʭ ʩʢʘʥʝʨʽʚ ʜʣʷ ʨʽʟʥʠʭ ʟʘʜʘʯ: 

ʘ) ʧʦʨʪʘʪʠʚʥʽ ʨʽʰʝʥʥʷ: 

- BLK2GO - ʢʦʤʧʘʢʪʥʠʡ ʨʫʯʥʠʡ ʩʢʘʥʝʨ ʟ ʬʫʥʢʮʽʻʶ ʚʽʟʫʘʣʽʟʘʮʽʾ; 

- BLK360 - ʣʝʛʢʠʡ imaging-ʩʢʘʥʝʨ ʜʣʷ ʰʚʠʜʢʦʛʦ ʩʪʚʦʨʝʥʥʷ 3D-ʤʦʜʝʣʝʡ; 

ʙ) ʧʨʦʬʝʩʽʡʥʽ ʩʠʩʪʝʤʠ: 

- RTC360 - ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʠʡ 3D ʩʢʘʥʝʨ ʟ ʨʦʟʰʠʨʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ; 

- ScanStation P40/P30 - ʧʨʝʮʠʟʽʡʥʽ ʩʢʘʥʝʨʠ ʜʣʷ ʩʢʣʘʜʥʠʭ ʽʥʞʝʥʝʨʥʠʭ ʟʘʜʘʯ; 

- ScanStation P50 - ʬʣʘʛʤʘʥʩʴʢʘ ʤʦʜʝʣʴ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ ʜʘʣʴʥʽʩʪʶ ʩʢʘʥʫʚʘʥʥʷ. 

ɸʤʝʨʠʢʘʥʩʴʢʘ ʢʦʤʧʘʥʽʷ Trimble ʧʨʦʧʦʥʫʻ ʧʦʪʫʞʥʽ ʨʽʰʝʥʥʷ ʜʣʷ 3D-ʩʢʘʥʫʚʘʥʥʷ: 

- TX6 - ʦʧʪʠʤʘʣʴʥʝ ʨʽʰʝʥʥʷ ʜʣʷ ʩʝʨʝʜʥʽʭ ʧʨʦʝʢʪʽʚ; 

- TX8 - ʨʦʟʰʠʨʝʥʘ ʤʦʜʝʣʴ ʟ ʧʦʢʨʘʱʝʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ; 

- SX10 - ʛʽʙʨʠʜʥʠʡ ʽʥʩʪʨʫʤʝʥʪ, ʱʦ ʧʦʻʜʥʫʻ ʬʫʥʢʮʽʾ ʪʘʭʝʦʤʝʪʨʘ ʪʘ ʩʢʘʥʝʨʘ. 

ʂʦʤʧʘʥʽʷ TOPCON ʩʧʝʮʽʘʣʽʟʫʻʪʴʩʷ ʥʘ ʚʠʩʦʢʦʪʦʯʥʠʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤʘʭ: 

- GLS-1500 - ʙʘʟʦʚʘ ʤʦʜʝʣʴ ʜʣʷ ʧʨʦʬʝʩʽʡʥʦʛʦ 3D-ʩʢʘʥʫʚʘʥʥʷ; 

- GLS-2000 - ʫʜʦʩʢʦʥʘʣʝʥʘ ʩʠʩʪʝʤʘ ʟ ʨʦʟʰʠʨʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ. 

ʂʦʞʝʥ ʟ ʮʠʭ ʚʠʨʦʙʥʠʢʽʚ ʤʘʻ ʩʚʦʾ ʫʥʽʢʘʣʴʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʨʽʰʝʥʥʷ ʪʘ ʧʝʨʝʚʘʛʠ. Leica 

ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʰʚʝʡʮʘʨʩʴʢʦʶ ʷʢʽʩʪʶ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽʩʪʶ. Trimble ʬʦʢʫʩʫʻʪʴʩʷ ʥʘ 



 

ñɼʦʩʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʩʫʯʘʩʥʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡò 
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ʫʥʽʚʝʨʩʘʣʴʥʦʩʪʽ ʪʘ ʧʨʘʢʪʠʯʥʦʩʪʽ. TOPCON ʧʨʦʧʦʥʫʻ ʦʧʪʠʤʘʣʴʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʮʽʥʘ ʪʘ 

ʷʢʽʩʪʴ. 

ʇʨʠ ʚʠʙʦʨʽ ʢʦʥʢʨʝʪʥʦʾ ʤʦʜʝʣʽ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʩʧʝʮʠʬʽʢʫ ʧʨʦʢ̒ʪʽʚ, ʥʝʦʙʭʽʜʥʫ 

ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ, ʫʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʙʶʜʞʝʪʥʽ ʦʙʤʝʞʝʥʥʷ, ʥʘʷʚʥʽʩʪʴ ʩʝʨʚʽʩʥʦʾ 

ʧʽʜʪʨʠʤʢʠ. 

ɺʩʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚʠʨʦʙʥʠʢʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʫ ʷʢʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʥʘʜʽʡʥʫ 

ʪʝʭʥʽʯʥʫ ʧʽʜʪʨʠʤʢʫ ʩʚʦʻʾ ʧʨʦʜʫʢʮʽʾ. 

ʆʩʥʦʚʥʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ ʻ ʩʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʪʦʯʥʦʾ ʭʤʘʨʠ ʪʦʯʦʢ, 

ʜʝ ʢʦʞʥʘ ʪʦʯʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʫʥʽʢʘʣʴʥʠʤʠ ʧʨʦʩʪʦʨʦʚʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ. 

ʇʨʦʮʝʩ ʨʦʙʦʪʠ ʟ ʦʪʨʠʤʘʥʠʤʠ ʜʘʥʠʤʠ ʚʢʣʶʯʘʻ ʧʝʨʚʠʥʥʫ ʦʙʨʦʙʢʫ ʨʝʟʫʣʴʪʘʪʽʚ 

ʩʢʘʥʫʚʘʥʥʷ, ʽʤʧʦʨʪ ʜʘʥʠʭ ʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʩʪʚʦʨʝʥʥʷ ʪʨʠʚʠʤʽʨʥʠʭ 

ʤʦʜʝʣʝʡ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʶ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʉʫʯʘʩʥʽ ʣʘʟʝʨʥʽ ʩʢʘʥʝʨʠ ʦʙʣʘʜʥʘʥʽ ʚʠʩʦʢʦʷʢʽʩʥʠʤʠ ʬʦʪʦʢʘʤʝʨʘʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ: 

- ʥʘʢʣʘʜʘʪʠ ʨʝʘʣʴʥʽ ʢʦʣʴʦʨʠ ʥʘ ʭʤʘʨʫ ʪʦʯʦʢ; 

- ʩʪʚʦʨʶʚʘʪʠ ʬʦʪʦʨʝʘʣʽʩʪʠʯʥʽ 3D-ʤʦʜʝʣʽ; 

- ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʤʘʢʩʠʤʘʣʴʥʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʽʟʫʘʣʽʟʘʮʽʾ ʨʝʘʣʴʥʠʤ ʦʙ'ʻʢʪʘʤ; 

- ʧ̔ ʜʚʠʱʫʚʘʪʠ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʢʽʥʮʝʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ ʚ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʥʠʭ ʨʦʙʦʪʘʭ ʟʘʙʝʟʧʝʯʫʻ 

ʤʘʢʩʠʤʘʣʴʥʫ ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ, ʚʠʩʦʢʫ ʜʝʪʘʣʽʟʘʮʽʶ ʦʙ'ʻʢʪʽʚ, ʚhʠʜʢʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʜʘʥʠʭ, 

ʛʥʫʯʢʽʩʪʴ ʫ ʬʦʨʤʘʪʘʭ ʝʢʩʧʦʨʪʫ, ʩʫʤʽʩʥʽʩʪʴ ʟ ʨʽʟʥʠʤʠ ʧʨʦʛʨʘʤʥʠʤʠ ʧʨʦʜʫʢʪʘʤʠ. 

ʃʘʟʝʨʥʝ 3D ʩʢʘʥʫʚʘʥʥʷ ʩʫʪʪʻʚʦ ʤʦʜʝʨʥʽʟʫʻ ʪʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ ʛʝʦʜʝʟʠʯʥʠʭ ʨʦʙʽʪ ʯʝʨʝʟ 

ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʧʨʦʮʝʩʫ ʟʙʦʨʫ ʜʘʥʠʭ, ʤʽʥʽʤʽʟʘʮʽʶ ʣʶʜʩʴʢʦʛʦ ʬʘʢʪʦʨʫ, ʟʥʘʯʥʝ ʧʨʠʩʢʦʨʝʥʥʷ 

ʧʦʣʴʦʚʠʭ ʨʦʙʽʪ, ʧʽʜʚʠʱʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʩʪʽ ʨʦʙʽʪ. 

ʊʝʭʥʦʣʦʛʽʷ 3D-ʩʢʘʥʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʜʝʪʘʣʴʥʽ ʮʠʬʨʦʚʽ ʤʦʜʝʣʽ ʤʽʩʮʝʚʦʩʪʽ, 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʤʠʪʪʻʚʠʡ ʜʦʩʪʫʧ ʜʦ ʧʨʦʩʪʦʨʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʧʽʜʚʠʱʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʛʝʦʜʝʟʠʯʥʠʭ ʨʦʙʽʪ, ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠ ʧʨʦʢ̒ʪʫʚʘʥʥʷ, ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʨʦʮʝʩ 

ʧʨʠʡʥʷʪʪʷ ʽʥʞʝʥʝʨʥʠʭ ʨʽʰʝʥʴ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ ʤʦʜʝʨʥʽʟʫʻ ʤʝʪʦʜʦʣʦʛʽʶ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʥʠʭ 

ʨʦʙʽʪ, ʧʽʜʚʠʱʫʻ ʷʢʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʧʨʠʩʢʦʨʶʻ ʧʨʦʮʝʩ ʟʙʦʨʫ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, 

ʨʦʟʰʠʨʶʻ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʩʪʦʨʦʚʦʛʦ ʘʥʘʣʽʟʫ, ʩʧʨʠʷʻ ʚʧʨʦʚʘʜʞʝʥʥʶ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʨʽʰʝʥʴ. 

ʊʝʭʥʦʣʦʛʽʷ 3D-ʩʢʘʥʫʚʘʥʥʷ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ: 

- ʄʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʩʧʦʨʫʜ 

- ʇʨʦʝʢʪʫʚʘʥʥʷ ʩʢʣʘʜʥʠʭ ʦʙ'ʻʢʪʽʚ 

- ʉʪʚʦʨʝʥʥʷ ʪʦʯʥʠʭ 3D-ʤʦʜʝʣʝʡ 

- ɼʦʢʫʤʝʥʪʫʚʘʥʥʷ ʽʩʪʦʨʠʯʥʠʭ ʧʘʤ'ʷʪʦʢ 

- ʇʣʘʥʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʃʘʟʝʨʥʝ 3D ʩʢʘʥʫʚʘʥʥʷ ʚʜʦʩʢʦʥʘʣʶʻ ʧʨʦʚʝʜʝʥʥʷ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʥʠʭ ʨʦʙʽʪ, 

ʧʽʜʚʠʱʫʻ ʷʢʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʫ ʤʦʤʝʥʪʘʣʴʥʦʤʫ ʦʪʨʠʤʘʥʥʽ ʜʦʩʪʫʧʫ 

ʜʦ ʙʫʜʴ-ʷʢʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʦʙôʻʢʪ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʷʢʽʩʥʦ ʥʦʚʠʡ ʨʽʚʝʥʴ ʦʪʨʠʤʘʥʥʷ ʪʘ ʦʙʨʦʙʢʠ 

ʧʨʦʩʪʦʨʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 
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ɸ.ʆ. ʂʦʨʞʝʥʢʦ, ʤʘʛʽʩʪʨʘʥʪ ʛʨ. ɹɯ-23ʄ-1, 

ʆ.ɼ. ʂʦʯʝʨʞʝʥʢʦ, ʤʘʛʽʩʪʨʘʥʪ ʛʨ. ɹɯ-23ʄ-1 

 ʄ.ɺ. ʇʘʰʠʥʩʴʢʠʡ, ʜʦʮ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʋ ʟʚôʷʟʢʫ ʟ ʫʱʽʣʴʥʝʥʥʷʤ ʟʘʙʫʜʦʚʠ ʟʤʝʥʰʫʻʪʴʩʷ ʚʽʜʩʪʘʥ ɹ ʤʽʞ ʙʫʜʽʚʣʷʤʠ ʪʘ 

ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʟʘʩʦʙʘʤʠ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʠʥʷʪʢʦʚʠʭ ʘʚʘʨʽʡ, 

ʪʘʢʠʭ ʷʢ ʚʠʙʫʭʠ. ɺʩʝ ʯʘʩʪʽʰʝ ʟôʷʚʣʷʻʪʴʩʷ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʻʢʪʫʚʘʪʠ ʙʫʜʽʚʣʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʤʦʞʣʠʚʠʭ ʚʠʙʫʭʽʚ. ʋ ʷʢʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʧʦʢʨʽʚʝʣʴ ʚʩʝ ʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʦʬʽʣʴʦʚʘʥʽ 

ʛʦʬʨʦʚʘʥʽ ʣʠʩʪʠ. ʇʨʠʥʮʠʧ ʨʦʟʨʘʭʫʥʢʫ ʧʨʦʬʽʣʴʦʚʘʥʠʭ ʣʠʩʪʽʚ ʥʘʚʝʜʝʥʦ ʚ [1, 2]. ɰʭ ʚʢʣʘʜʘʶʪʴ 

ʤʽʞ ʥʝʩʫʯʠʤʠ ʙʘʣʢʘʤʠ ʜʘʭʫ. ʆʜʥʠʤ ʽʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʚʠʜʽʚ ʧʨʦʬʣʠʩʪʘ ʻ ʪʨʘʧʝʮʽʻʧʦʜʽʙʥʠʡ 

ʣʠʩʪ (ʨʠʩʫʥʦʢ 1). 

 

ʈʠʩʫʥʦʢ 1 ï ɻʝʦʤʝʪʨʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʘʧʝʮʽʻʧʦʜʽʙʥʦʛʦ ʣʠʩʪʘ ʟ ʧʦʟʥʘʯʝʥʥʷʤ ʧʦʯʘʪʢʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʮʠʬʨʦʚʦʛʦ ʘʥʘʣʽʟʫ ʙʫʣʘ ʟʤʦʜʝʣʴʦʚʘʥʘ ʧʣʘʩʪʠʥʘ ʚ ʧʨʦʛʨʘʤʥʦʤʫ 

ʢʦʤʧʣʝʢʩʽ Abaqus CAE. ʄʦʜʝʣʶʚʘʥʥʷ ʧʨʦʭʦʜʠʣʦ ʚ ʥʘʩʪʫʧʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ: ʧʣʘʪʠʥʘ 

ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʟ ʫʩʽʭ ʯʦʪʠʨʴʦʭ ʩʪʦʨʽʥ, ʩʧʦʯʘʪʢʫ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠʢʣʘʜʘʻʪʴʩʷ ʜʦ ʦʜʥʽʻʾ 

ʩʪʦʨʦʥʠ ʧʣʘʩʪʠʥʠ, ʷʢ ʨʽʚʥʦʤʽʨʥʝ ʟʤʽʱʝʥʥʷ ʚʟʜʦʚʞ ʦʜʥʽʻʾ ʩʪʦʨʦʥʠ ʧʣʘʩʪʠʥʠ, ʟʥʘʯʝʥʥʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʨʽʚʥʠʤ ʬʘʢʪʠʯʥʦʤʫ ʩʪʘʪʠʯʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥ.ʁ ʋ 

ʜʠʥʘʤʽʯʥʦʤʫ ʘʥʘʣʽʟʽ ʮʝ ʟʥʘʯʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘʜʘʚʘʣʦʩʷ ʷʢ ʰʚʠʜʢʽʩʪʴ, ʱʦ ʧʨʠʢʣʘʜʘʻʪʴʩʷ ʟ 

ʧʝʚʥʦʶ ʢʦʥʪʨʦʣʴʦʚʘʥʦʶ ʘʤʧʣʽʪʫʜʦʶ.  

ʅʝʣʽʥʽʡʥʠʡ ʩʪʘʪʠʯʥʠʡ ʘʥʘʣʽʟ ʧʨʦʚʦʜʠʚʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʘʪʠʯʥʦʛʦ ʤʝʪʦʜʫ ʚ 

ʧʨʦʛʨʘʤʽ Abaqus CAE ʟ ʟʘʜʘʥʥʷʤ ʥʝʣʽʥʽʡʥʦʾ ʛʝʦʤʝʪʨʽ.ʾ ʇʝʨʽʦʜ ʯʘʩʫ ʚʠʙʨʘʥʦ ʟʘ 

ʟʘʤʦʚʯʫʚʘʥʥʷʤ ç1è, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʭʝʤʫ ʟ ʘʚʪʦʤʘʪʠʯʥʠʤ ʢʨʦʢʦʤ ʯʘʩʫ,  ʱʦ ʧʦʢʘʟʘʥʦ ʥʘ 

ʤʘʣʶʥʢʫ 2, ʜʝ ʟʘʜʘʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʢʨʦʢʽʚ ʽ ʚʠʙʨʘʥʠʡ ʨʦʟʤʽʨ ʢʨʦʢʫ. ʋ 

ʩʪʘʪʠʯʥʦʤʫ ʘʥʘʣʽʟʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘʜʘʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʟʤʽʱʝʥʥʷ, ʟʥʘʯʝʥʥʷ ʷʢʦʛʦ ʜʦʨʽʚʥʶʻ 1 

ʤʤ.  

 

ʈʠʩʫʥʦʢ 2 ï ʅʘʣʘʰʪʫʚʘʥʥʷ ʜʣʷ ʩʪʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʚ Abaqus CAE 



 

ñɼʦʩʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʩʫʯʘʩʥʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡò 
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ʋ ʜʠʥʘʤʽʯʥʦʤʫ ʘʥʘʣʽʟʽ ʟʘʤʽʩʪʴ ʟʥʘʯʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʰʚʠʜʢʽʩʪʴ, 

ʢʦʪʨʘ ʤʘʻ ʟʤʽʥʥʫ ʚʝʣʠʯʠʥʫ 0,05, 1, 5, 10, 20, 50, 100, 200, 400 ʤʤ/ʩ. ɹʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʽʟʥʽ 

ʪʠʧʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʴ, ʪʘʢʠʭ ʷʢ ʧʦʩʪʽʡʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʟ ʣʽʥʽʡʥʠʤ ʘʙʦ 

ʙʘʛʘʪʦʣʽʥʽʡʥʠʤ ʥʘʨʦʩʪʘʥʥʷʤ ʟ ʨʽʟʥʠʤʠ ʪʝʤʧʘʤʠ ʯʘʩʫ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʦʙʨʘʥʘ ʰʚʠʜʢʽʩʪʴ 0,05 ʤʤ/ʩ, ʱʦ ʧʦʨʽʚʥʶʻʪʴʩʷ ʟʽ ʩʪʘʪʠʯʥʠʤʠ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʣʷ ʧʝʨʝʚʽʨʢʠ, ʯʠ ʤʦʞʥʘ ʮʝʡ ʚʠʧʘʜʦʢ ʜʠʥʘʤʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʚʘʞʘʪʠ 

ʪʘʢʠʤ, ʱʦ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟʽ ʩʪʘʪʠʯʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ. ʊʘʢʦʞ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ 

ʧʦʨʽʚʥʶʚʘʣʠʩʷ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ, ʦʧʠʩʘʥʠʤ ʫ [3].  

 

 

ʈʠʩʫʥʦʢ 3 ï ɻʨʘʬʽʢ ʟʤʽʥʠ ʩʠʣʠ ʪʘ ʧʝʨʝʤʽʱʝʥʥʷ ʚ ʧʣʦʱʠʥʽ ʜʣʷ ʩʪʘʪʠʯʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ, ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʜʠʥʘʤʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 0,05 ʤʤ/ʩ ʪʘ ʥʘ ʦʩʥʦʚʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʈʠʩʫʥʢʫ 3 ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʧʨʦʛʨʘʤʥʠʡ ʢʦʤʧʣʝʢʩ 

Abaqus CAE ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ 

ʪʦʥʢʠʭ ʪʘ ʪʦʚʩʪʠʭ ʧʣʘʩʪʠʥ ʥʘ ʜʽʶ ʫʜʘʨʥʠʭ ʪʘ ʜʠʥʘʤʽʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. 
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ʋɼʂ 666.97.033  

ʈɽʂʆʄɽʅɼɸʎɯɰ ʑʆɼʆ ʂʆʅʉʊʈʋʂʎɯɰ ɺɸɾɽʃʗ ɼʃʗ ɿɸʂʈɯʇʃɽʅʅʗ 

ɺɯɹʈʆɿɹʋɼɾʋɺɸʏɸ ʅɸ ʄɸʃʆɻɸɹɸʈʀʊʅʆʄʋ 

ɺɯɹʈʆʌʆʈʄʋɺɸʃʔʅʆʄʋ ʆɹʃɸɼʅɸʅʅɯ 

ʖ.ʖ. ʂʦʨʦʪʠʯ, PhD, ʜʦʮ.  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʇʦʣʪʘʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ  ʽʤʝʥʽ ʖʨʽʷ ʂʦʥʜʨʘʪʶʢʘè 

ʊʨʘʜʠʮʽʡʥʦ ʧʨʠ ʚʽʙʨʦʬʦʨʤʫʚʘʥʥʽ ʙʝʪʦʥʥʠʭ ʚʠʨʦʙʽʚ ʚʽʙʨʦʟʙʫʜʞʫʚʘʯ ʟʘʢʨʽʧʣʶʻʪʴʩʷ 

ʟʥʠʟʫ ʚʽʙʨʦʩʪʦʣʫ, ʽ, ʷʢ ʧʨʘʚʠʣʦ, ʫ ʪʦʯʮʽ ʮʝʥʪʨʘ ʤʘʩ, ʚʨʘʭʦʚʫʁ ʯʠ ʚʘʛʫ ʙʝʪʦʥʥʠʭ ʚʠʨʦʙʽʚ. ʊʘʢʝ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʽʙʨʦʟʙʫʜʞʫʚʘʯʘ ʦʙʫʤʦʚʣʝʥʝ ʥʘʩʪʫʧʥʠʤʠ ʧʨʠʯʠʥʘʤʠ. 

1. ɼʦʟʚʦʣʷʻ ʤʘʢʩʠʤʘʣʴʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʢʦʤʧʘʢʪʥʽʩʪʴ ʚʩʽʻʾ ʢʦʥʩʪʨʫʢʮʽʾ ʦʙʣʘʜʥʘʥʥʷ ʽ ʥʝ 
ʟʘʚʘʞʘʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʩʶ ʨʦʙʦʯʫ ʜʽʣʷʥʢʫ ʩʪʦʣʫ ʜʣʷ ʚʽʣʴʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʚʠʨʦʙʽʚ, ʷʢʽ 

ʙʫʜʫʪʴ ʧʽʜʣʷʛʘʪʠ ʚʽʙʨʦʫʱʽʣʥɹʝʥʥʶ.  

2. ʄʘʢʩʠʤʘʣʴʥʦ ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʚʽʙʨʦʢʦʣʠʚʘʥʴ ʧʦ ʚʩʽʡ ʧʦʚʝʨʭʥʽ ʩʪʦʣʫ, ʪʦʙʪʦ 
ʨʘʜʽʫʩ ʧʝʨʠʬʝʨʽʾ ʪʦʯʦʢ ʚʽʙʨʦʩʪʦʣʫ ʚʽʜ ʪʦʯʢʠ ʟʘʢʨʽʧʣʝʥʥʷ ʚʽʙʨʦʟʙʫʜʞʫʚʘʯʘ ʻ ʤʽʥʽʤʘʣʴʥʠʤ 

ʚʽʜʥʦʩʥʦ ʨʦʟʤʽʨʽʚ ʩʘʤʦʛʦ ʚʽʙʨʦʩʪʦʣʫ.  

 
ʈʠʩʫʥʦʢ 1 ï ɿʘʢʨʽʧʣʝʥʥʷ ʚʽʙʨʦʟʙʫʜʞʫʚʘʯʘ ʟʥʠʟʫ ʚʽʙʨʦʩʪʦʣʫ ʯʝʨʝʟ ʚʘʞʽʣʴ 

ɺ ʨʦʙʦʪʽ [1] ʚʠʢʦʥʘʥʦ ʢʦʤʧʣʝʢʩ ʤʘʪʝʤʘʪʠʯʥʦ - ʜʦʩʣʽʜʥʠʭ ʜʽʡ, ʷʢʽ ʧʜ̔ʪʚʝʨʜʠʣʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʢʨʽʧʣʝʥʥʷ ʚʽʙʨʦʟʙʫʜʞʫʚʘʯʘ ʟʥʠʟʫ ʚʽʙʨʦʩʪʦʣʫ ʜʦ ʪʦʯʢʠ ʮʝʥʪʨʫ ʤʘʩ ʯʝʨʝʟ 

ʚʘʞʽʣʴ [2] (ʜʠʚ. ʨʠʩ.1). ʏʠʩʝʣʴʥʽ ʟʥʘʯʝʥʥʷ ʘʤʧʣʽʪʫʜʠ ʚʠʤʫʰʝʥʠʭ ʢʦʣʠʚʘʥʴ ʟʙʽʛʘʶʪʴʩʷ ʟ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ [1], ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ, ʫʟʘʛʘʣʴʥʶʶʯʠ 

ʦʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ  ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʟʨʦʙʠʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ 

ʧʨʠʟʥʘʯʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʛʝʦʤʝʪʨʠʯʥʠʭ ʨʦʟʤʽʨʽʚ ʚʘʞʝʣʷ, ʘ ʩʘʤʝ: 

1. ɺʽʙʨʦʟʙʫʜʞʫʚʘʯ ʯʝʨʝʟ ʚʘʞʽʣʴ ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʟʥʠʟʫ ʚʽʙʨʦʩʪʦʣʫ, ʽ, ʷʢ ʧʨʘʚʠʣʦ, ʫ ʪʦʯʮʽ 

ʮʝʥʪʨʘ ʤʘʩ, ʚʨʘʭʦʚʫʶʯʠ ʚʘʛʫ ʙʝʪʦʥʥʠʭ ʚʠʨʦʙʽʚ, ʷʢʽ ʥʘʜʘʣʽ ʧʣʘʥʫʻʪʴʩʷ ʨʦʟʤʽʱʫʚʘʪʠ ʥʘ 

ʚʽʙʨʦʩʪʦʣʽ. 

2. ʂʦʥʩʪʨʫʢʮʽʷ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʚʘʞʝʣʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʜʦʩʪʘʪʥʴʦ ʞʦʨʩʪʢʦʶ, 

ʦʩʦʙʣʠʚʦ ʫ ʥʘʧʨʷʤʢʫ ʚʽʙʨʦʢʦʣʠʚʘʥʴ, ʷʢʽ ʫʪʚʦʨʶʻ ʚʽʙʨʦʟʙʫʜʞʫʚʘʯ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʡʦʛʦ 

ʤʝʪʘʣʦʻʤʥʽʩʪʴ ʧʦʚʠʥʥʘ ʙʫʪʠ ʤʽʥʽʤʘʣʴʥʦʶ. ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʦʛʨʝʩʠʚʥʽ 

ʧʨʦʬʽʣʽ ʛʝʦʤʝʪʨʠʯʥʦʾ ʬʦʨʤʠ, ʪʘʢʽ ʷʢ ʜʚʫʪʘʚʨ, ʘ ʪʘʢʦʞ ʙʝʟʰʦʚʥʠʡ ʪʦʚʩʪʦʩʪʽʥʥʠʡ ʪʨʫʙʥʠʡ 

ʧʨʦʢʘʪ ʢʨʫʛʣʦʛʦ ʪʘ ʢʚʘʜʨʘʪʥʦʛʦ ʧʝʨʝʨʽʟʫ. ɺʢʘʟʘʥʘ ʨʝʢʦʤʝʥʜʘʮʽʷ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʠʪʠ 

ʤʽʥʽʤʘʣʴʥʽ ʚʪʨʘʪʠ ʤʝʭʘʥʽʯʥʦʾ ʝʥʝʨʛʽʾ ʚʽʙʨʦʢʦʣʠʚʘʥʴ ʧʨʠ ʧʝʨʝʜʘʯʽ ʾʭ ʚʽʜ ʚʽʙʨʦʟʙʫʜʞʫʚʘʯʘ ʜʦ 

ʚʽʙʨʦʧʣʠʪʠ. 

ʘ 
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3. ɼʦʚʞʠʥʘ ʚʘʞʝʣʷ  (ʜʠʚ. ʨʠʩ.1) ʧʦʚʠʥʥʘ ʙʫʪʠ ʩʫʤʽʨʥʦʶ ʜʦ ʛʘʙʘʨʠʪʽʚ ʚʽʙʨʦʩʪʦʣʫ, ʘ 

ʩʘʤʝ: ʟʙʽʣʴʰʝʥʥʷ ʜʦʚʞʠʥʠ ʚʘʞʝʣʷ  ʟʙʽʣʴʰʫʻ ʘʤʧʣʽʪʫʜʫ ʚʠʤʫʰʝʥʠʭ ʢʦʣʠʚʘʥʴ, 

ʧʦʢʨʘʱʫʶʯʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʽʙʨʦʫʱʽʣʴʥʝʥʥʷ, ʘʣʝ ʟʙʽʣʴʰʝʥʥʷ ʦʙʤʝʞʝʥʝ ʨʦʟʤʽʨʘʤʠ ʩʘʤʦʛʦ 

ʚʽʙʨʦʩʪʦʣʫ. ɼʦ ʪʦʛʦ ʞ, ʟʙʽʣʴh ʝʥʥʷ ʜʦʚʞʠʥʠ ʚʘʞʝʣʷ ʙʝʟ ʚʪʨʘʪʠ ʡʦʛʦ ʞʦʨʩʪʢʦʩʪʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʙʽʣʴh ʝʥʥʷ ʡʦʛʦ ʤʝʪʘʣʦʻʤʥʦʩʪʽ, ʱʦ ʪʘʢʦʞ ʟʤʝʥʰʫʻ ʡʦʛʦ ʝʬʝʢʪʠʚʥʽʩʪʴ. 

4. ɺʠʢʦʨʠʩʪʘʥʥʷ ʥʝʩʫʤʽʨʥʦ ʜʦʚʛʦʛʦ ʚʘʞʝʣʷ ʧʦʨʽʚʥʷʥʦ ʟ ʛʘʙʘʨʠʪʘʤʠ ʚʽʙʨʘʮʽʡʥʦʛʦ ʩʪʦʣʫ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʦʾ ʚʪʨʘʪʠ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ, ʷʢʫ ʚʠʨʦʙʣʷʻ ʚʽʙʨʦʟʙʫʜʞʫʚʘʯ ʽ ʧʝʨʝʜʘʻ ʯʝʨʝʟ 

ʚʘʞʽʣʴ ʥʘ ʚʽʙʨʦʧʣʠʪʫ. ʇʦʜʽʙʥʘ ʩʭʝʤʘ ʟʘʢʨʽʧʣʝʥʥʷ ʥʝ ʪʽʣʴʢʠ ʥʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ 

ʘʤʧʣʽʪʫʜʠ ʚʠʤʫh ʝʥʠʭ ʢʦʣʠʚʘʥʴ, ʘʣʝ ʡ ʟʤʝʥʰʫʻ ʾʾ ʟʥʘʯʝʥʥʷ. 

ɼʘʥʠʡ ʚʝʨʪʠʢʘʣʴʥʠʡ ʩʧʦʩʽʙ ʟʘʢʨʽʧʣʝʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʤʘʢʩʠʤʘʣʴʥʝ ʟʙʽʣʴʰʝʥʥʷ ʘʤʧʣʽʪʫʜʠ 

ʚʝʨʪʠʢʘʣʴʥʠʭ ʢʦʣʠʚʘʥʴ ʥʘ ʨʦʙʦʯʽʡ ʧʦʚʝʨʭʥʽ ʚʽʙʨʘʮʽʡʥʦʛʦ ʩʪʦʣʫ. ʗʢ ʘʣʴʪʝʨʥʘʪʠʚʥʠʡ ʩʧʦʩʽʙ 

ʟʘʢʨʽʧʣʝʥʥʷ ʚʘʞʝʣʷ, ʤʦʞʣʠʚʦ ʨʦʟʛʣʷʥʫʪʠ ʡʦʛʦ ʛʦʨʠʟʦʥʪʘʣʴʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ (ʜʠʚ. ʨʠʩ.2.1). 

                                                                                                                                                                                                                                             
       1)           2)  

1) ʛʦʨʠʟʦʥʪʘʣʴʥʝ, 2) ʢʦʤʙʽʥʦʚʘʥʝ 

ʈʠʩʫʥʦʢ 2 ï ɿʘʢʨʽʧʣʝʥʥʷ ʚʽʙʨʦʟʙʫʜʞʫʚʘʯʘ ʟʥʠʟʫ ʚʽʙʨʦʩʪʦʣʫ 

 

ʂʦʤʙʽʥʦʚʘʥʠʡ ʩʧʦʩʽʙ ʟʘʢʨʽʧʣʝʥʥʷ ʚʘʞʝʣʷ ʟʦʙʨʘʞʝʥʠʡ ʥʘ ʨʠʩ.2.2. ɺʽʥ ʤʦʞʝ ʙʫʪʠ 

ʨʦʟʛʣʷʥʫʪʠʡ ʚʠʢʣʶʯʥʦ ʷʢ ʪʝʦʨʝʪʠʯʥʠʡ, ʦʩʢʽʣʴʢʠ ʡʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʦʙʤʝʞʝʥʝ ʷʢ 

ʛʘʙʘʨʠʪʥʠʤʠ ʨʦʟʤʽʨʘʤʠ ʚʣʘʩʥʦ ʩʘʤʦʛʦ ʚʽʙʨʘʮʽʡʥʦʛʦ ʩʪʦʣʫ, ʷʢʽ ʩʫʪʪʻʚʦ ʚʠʭʦʜʷʪʴ ʟʘ ʡʦʛʦ ʤʝʞʽ, 

ʪʘʢ ʽ ʟʙʽʣʴʰʝʥʥʷʤ ʤʝʪʘʣʦʻʤʥʦʩʪʽ ʚʩʴʦʛʦ ʚʘʞʝʣʷ. ʊʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʻ ʚʢʨʘʡ 

ʥʝʝʬʝʢʪʠʚʥʠʤ. 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ  
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ɺʇʃʀɺ ɼɽʌɽʂʊɯɺ ʊɸ ʇʆʐʂʆɼɾɽʅʅʗ ʅɸ ʅɽʉʋʏʋ ɿɼɸʊʅɯʉʊʔ 

ɿɸʃɯɿʆɹɽʊʆʅʋ 

ʆ. ʂʦʩʪʝʥʢʦ ʩʪ. ʛʨ. ɹɯ-23ʄ-1, 

ɺ. ʗʮʫʥ, ʜʦʮ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʟʘʣʽʟʦʙʝʪʦʥʥʽ ʜʦʧʦʤʽʞʥʽ ʩʪʨʫʢʪʫʨʠ ʧʨʘʮʶʶʪʴ ʫ ʩʝʨʝʜʦʚʠʱʘʭ, ʷʢʽ ʻ 

ʘʛʨʝʩʠʚʥʠʤʠ ʘʙʦ ʟʤʽʥʶʶʪʴ ʩʪʫʧʽʥʴ ʾʭ ʘʛʨʝʩʠʚʥʦʩʪʽ. ɽʢʩʧʣʫʘʪʘʮʽʷ ʚ ʪʘʢʠʭ ʫʤʦʚʘʭ ʜʣʷ 

ʩʪʨʫʢʪʫʨ, ʟʘ ʚʠʥʷʪʢʦʤ ʤʦʞʣʠʚʦʛʦ ʟʥʠʞʝʥʥʷ ʩʠʣʠ ʪʘ ʞʦʨʩʪʢʦʩʪʽ, ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʥʘʯʥʠʭ 

ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʽʜ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ. ʊʦʤʫ ʧʨʦʝʢʪ ʢʦʥʩʪʨʫʢʮʽʡ, 

ʚʨʘʭʦʚʫʶʯʠ ʙʝʟʧʝʢʫ, ʻ ʥʘʛʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʚʠʥʠʢʘʻ ʧʠʪʘʥʥʷ ʱʦʜʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʝʚʥʠʭ ʤʝʪʦʜʠʢ ʦʮʽʥʢʠ ʩʠʩʪʝʤ, ʷʢʽ ʧʨʠʚʦʜʷʪʴʩʷ ʢʦʨʦʟʽʡʥʦʾ ʅɼʉ.  

ʇʠʪʘʥʥʷ ʘʥʘʣʽʟʫ ʨʦʙʦʪʠ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʦʨʦʟʽʾ, ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʻ 

ʘʢʪʫʘʣʴʥʠʤʠ ʫ ʩʚʽʪʦʚʽʡ ʙʫʜʽʚʝʣʴʥʽʡ ʥʘʫʮʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʚʯʘʶʪʴʩʷ ʚʽʪʯʠʟʥʷʥʽ ʪʘ ʽʥʦʟʝʤʥʽ 

ʚʯʝʥʽ ʚʠʚʯʘʶʪʴ ʥʝʩʫʯʫ ʟʜʘʪʥʽʩʪʴ ʢʦʨʦʟʽʡʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟ ʜʠʥʘʤʽʯʥʠʤʠ ʙʘʛʘʪʦʚʘʨʽʘʥʪʥʠʤʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ, ʤʦʜʝʣʶʶʯʠ ʧʦʰʠʨʝʥʥʷ ʢʦʨʦʟʽʾ ʪʘ ʚʠʚʯʘʶʪʴʩʷ ʥʘʩʣʽʜʢʠ ʚʪʨʘʪʠ ʘʨʤʘʪʫʨʠ ʟ 

ʙʝʪʦʥʦʤ.  

ʆʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʢʦʨʦʟʽʾ ʧʦʩʠʣʝʥʥʷ ʪʘ ʩʫʧʨʦʚʦʜʞʫʶʯʠ ʮʝʡ ʧʨʦʮʝʩ ʜʦ 

ʷʚʠʱ ʪʠʩʢʫ ʢʦʨʦʟʽʡʥʠʭ ʧʨʦʜʫʢʪʽʚ ʥʘ ʙʝʪʦʥ, ʘ ʪʘʢʦʞ ʢʦʨʦʟʽʶ ʦʢʨʝʤʦ ʙʝʪʦʥ ʪʘ ʾʾ ʚʧʣʠʚ ʥʘ 

ʥʝʩʫʯʫ ʟʜʘʪʥʽʩʪʴ ʝʣʝʤʝʥʪʽʚ. ʆʜʥʘʢ ʜʝʬʦʨʤʘʮʽʷ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʢʦʨʦʟʽʾ, 

ʧʨʠʜʽʣʷʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʽʡ ʫʚʘʛʠ. 

ʅʘʷʚʥʽʩʪʴ ʫʤʦʚ ʧʨʘʮʽ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʧʨʦʤʝʥʽʚ, ʷʢʽ ʧʝʨʝʜʙʘʯʘʶʪʴ ʢʦʨʦʟʽʡʥʝ 

ʧʦʰʢʦʜʞʝʥʥʷ ʙʝʪʦʥʫ, ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʦʙʤʝʞʝʥʥʷ ʨʫʭʽʚ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ 

ʝʩʪʝʪʠʯʥʠʭ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʚʠʤʦʛ. ɿʥʘʯʥʝ ʧʦʰʢʦʜʞʝʥʥʷ ʢʦʨʦʟʽʾ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʢʨʠʭʢʦʛʦ ʭʘʨʘʢʪʝʨʫ ʨʫʡʥʫʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʟʤʽʥʶʶʪʴ ʨʦʟʤʽʨ ʪʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʪʠʩʥʝʥʦʾ 

ʙʝʪʦʥʥʦʾ ʟʦʥʠ. ʋ ʪʦʡ ʞʝ ʯʘʩ, ʨʦʟʨʘʭʫʥʢʦʚʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʰʢʦʜʞʝʥʴ ʚʽʜ 

ʢʦʨʦʟʽʾ ʚʠʤʘʛʘʻ ʧʦʜʘʣʴʰʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʆʮʽʥʶʶʯʠ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʧʦʰʢʦʜʞʝʥʠʭ ʩʪʨʫʢʪʫʨ, ʚʠʥʠʢʘʻ ʧʠʪʘʥʥʷ ʾʭ ʧʦʜʘʣʴʰʦʾ 

ʙʝʟʧʝʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ, ʦʪʞʝ, ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʠʟʥʘʯʠʪʠ ʾʭ ʩʧʨʘʚʞʥʶ ʟʜʘʪʥʽʩʪʴ ʜʦ 

ʧʽʜʰʠʧʥʠʢʘ. 

ɸʥʘʣʽʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʘ ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʛʠʥʘʣʴʥʠʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʪʨʽʱʠʥ ʧʦʢʘʟʘʚ, ʱʦ ʟʥʘʯʝʥʥʷ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʧʦʰʢʦʜʞʝʥʠʭ 

ʧʨʦʤʝʥʽʚ, ʦʙʯʠʩʣʝʥʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦʶ ʤʝʪʦʜʦʣʦʛʽʻʶ ʥʠʞʯʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ, ʚ 

ʩʝʨʝʜʥʴʦʤʫ, ʥʘ 4% ʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʨʝʟʫʣʴʪʘʪʽʚ ʯʠʩʝʣʴʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʚ ʩʝʨʝʜʥʴʦʤʫ, 

ʥʘ 2%. ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʨʦʙʣʝʥʠʡ ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʟ ʜʦʩʠʪʴ ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ ʦʙʯʠʩʣʠʪʠ 

ʥʝʩʫʯʫ ʟʜʘʪʥʽʩʪʴ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟʛʠʥʘʥʥʷ ʟ ʜʝʬʝʢʪʘʤʠ ʪʘ ʧʦʰʢʦʜʞʝʥʥʷʤ, ʘ ʪʘʢʦʞ 

ʜʘʻ ʪʽʩʥʫ ʢʦʥʚʝʨʛʝʥʮʽʶ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʘʥʠʤʠ ʪʘ ʯʠʩʣʦʚʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ. 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 

1. Tamrazyan A., Alekseytsev A. The Efficiency of Varying Parameters when Optimizing Reinforced Concrete 

Structures. E3S Web of Conferences. 24. Ser. ç24th International Scientific Conference çConstruction the 

Formation of Living Environmentè, FORM 2021è. 2021 URL: doi.org/10.1051/e3sconf/202126302001 
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ʋɼʂ 691.5 

ʇʈʆɹʃɽʄʀ ʊɸ ʇɽʈʉʇɽʂʊʀɺʀ ʈʆɿɺʀʊʂʋ ɺʀʈʆɹʅʀʎʊɺɸ ʉʋʍʀʍ 

ɹʋɼɯɺɽʃʔʅʀʍ ʉʋʄɯʐɽʁ ɺ ʋʂʈɸɰʅɯ 

ʅ. ʂʫʣʠʢ, ʩʪ. ʛʨ. ɹɯ-23ʄɿ, 

ɯ. ʉʢʨʠʥʥʽʢ, ʜʦʮ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɺʠʨʦʙʥʠʮʪʚʦ ʩʫʭʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʩʫʤʽʰʝʡ ʻ ʦʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʥʘʧʨʷʤʢʽʚ ʩʫʯʘʩʥʦʾ 

ʙʫʜʽʚʝʣʴʥʦʾ ʽʥʜʫʩʪʨʽʾ, ʱʦ ʘʢʪʠʚʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ. ʋʢʨʘʾʥʘ ʪʘʢʦʞ ʜʝʤʦʥʩʪʨʫʻ 

ʟʨʦʩʪʘʶʯʠʡ ʧʦʧʠʪ ʥʘ ʮʽ ʤʘʪʝʨʽʘʣʠ ʯʝʨʝʟ ʾʭ ʟʨʫʯʥʽʩʪʴ, ʝʢʦʥʦʤʽʯʥʽʩʪʴ ʪʘ ʚʠʩʦʢʫ ʷʢʽʩʪʴ. ʆʜʥʘʢ 

ʛʘʣʫʟʴ ʩʪʠʢʘʻʪʴʩʷ ʟ ʨʷʜʦʤ ʧʨʦʙʣʝʤ, ʷʢʽ ʦʙʤʝʞʫʶʪʴ ʾʾ ʨʦʟʚʠʪʦʢ. ʄʝʪʦʶ ʮʽʻʾ ʩʪʘʪʪʽ ʻ ʘʥʘʣʽʟ 

ʦʩʥʦʚʥʠʭ ʪʨʫʜʥʦʱʽʚ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʩʫʭʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʩʫʤʽʰʝʡ ʚ ʋʢʨʘʾʥʽ ʪʘ ʚʠʟʥʘʯʝʥʥʷ 

ʧʝʨʩʧʝʢʪʠʚ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ. 

ɺʠʨʦʙʥʠʮʪʚʦ ʩʫʭʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʩʫʤʽʰʝʡ ʚ ʋʢʨʘʾʥʽ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʧʦʩʪʘʯʘʥʥʷ ʽʤʧʦʨʪʥʠʭ ʭʽʤʽʯʥʠʭ ʜʦʙʘʚʦʢ, ʪʘʢʠʭ ʷʢ ʩʫʧʝʨʧʣʘʩʪʠʬʽʢʘʪʦʨʠ, 

ʚʦʜʦʚʽʜʰʪʦʚʭʫʚʘʣʴʥʽ ʟʘʩʦʙʠ, ʧʫʮʮʦʣʘʥʦʚʽ ʤʽʢʨʦʥʘʧʦʚʥʶʚʘʯʽ ʪʦʱʦ. ɺʽʜʩʫʪʥʽʩʪʴ 

ʥʘʣʘʛʦʜʞʝʥʦʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʮʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ 

ʩʦʙʽʚʘʨʪʦʩʪʽ ʛʦʪʦʚʠʭ ʩʫʤʽʰʝʡ. 

 

 

ʈʠʩʫʥʦʢ 1 ï ʆʩʥʦʚʥʽ ʪʦʨʛʦʚʽ ʤʘʨʢʠ ʩʫʭʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʩʫʤʽʰʝʡ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʋʢʨʘʾʥʩʴʢʦʤʫ ʨʠʥʢʫ 

ʇʦʧʨʠ ʥʘʷʚʥʽʩʪʴ ʟʥʘʯʥʠʭ ʟʘʧʘʩʽʚ ʩʠʨʦʚʠʥʠ (ʢʚʘʨʮʦʚʠʡ ʧʽʩʦʢ, ʚʘʧʥʷʢ, ʟʦʣʠ ʪʘ ʰʣʘʢʠ), 

ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʻ ʦʙʤʝʞʝʥʠʤ ʯʝʨʝʟ ʥʠʟʴʢʫ ʦʙʽʟʥʘʥʽʩʪʴ ʚʠʨʦʙʥʠʢʽʚ ʧʨʦ ʤʦʞʣʠʚʦʩʪʽ ʮʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ ʩʫʯʘʩʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʾʭʥʴʦʾ ʧʝʨʝʨʦʙʢʠ. 

ʅʘ ʨʠʥʢʫ ʋʢʨʘʾʥʠ ʥʝ ʟʘʚʞʜʠ ʚʨʘʭʦʚʫʶʪʴʩʷ ʤʽʞʥʘʨʦʜʥʽ ʩʪʘʥʜʘʨʪʠ ʜʣʷ ʩʫʭʠʭ 

ʙʫʜʽʚʝʣʴʥʠʭ ʩʫʤʽʰʝʡ [1-3], ʱʦ ʫʩʢʣʘʜʥʶʻ ʢʦʥʢʫʨʝʥʮʽʶ ʟ ʽʥʦʟʝʤʥʠʤʠ ʚʠʨʦʙʥʠʢʘʤʠ. ʂʨʽʤ 

ʪʦʛʦ, ʥʝʩʪʘʯʘ ʣʘʙʦʨʘʪʦʨʽʡ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʪʝʨʽʘʣʽʚ ʟʥʠʞʫʻ ʜʦʚʽʨʫ ʩʧʦʞʠʚʘʯʽʚ 

ʜʦ ʤʽʩʮʝʚʦʾ ʧʨʦʜʫʢʮʽʾ. 

ɺʠʩʦʢʘ ʝʥʝʨʛʦʻʤʥʽʩʪʴ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʩʫʰʽʥʥʷʤ, ʧʦʤʝʣʦʤ ʽ 

ʟʤʽʰʫʚʘʥʥʷʤ ʢʦʤʧʦʥʝʥʪʽʚ, ʧʽʜʚʠʱʫʻ ʚʘʨʪʽʩʪʴ ʧʨʦʜʫʢʮʽʾ. ʎʷ ʧʨʦʙʣʝʤʘ ʟʘʛʦʩʪʨʶʻʪʴʩʷ ʥʘ ʬʦʥʽ 

ʟʨʦʩʪʘʥʥʷ ʮʽʥ ʥʘ ʝʥʝʨʛʦʨʝʩʫʨʩʠ. 

ʅʘʣʘʛʦʜʞʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʭʽʤʽʯʥʠʭ ʜʦʙʘʚʦʢ ʚ ʋʢʨʘʾʥʽ ʤʦʞʝ ʩʫʪʪʻʚʦ ʟʥʠʟʠʪʠ 

ʩʦʙʽʚʘʨʪʽʩʪʴ ʩʫʭʠʭ ʩʫʤʽʰʝʡ. ɿʘʣʫʯʝʥʥʷ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʫʩʪʘʥʦʚ ʜʦ ʩʪʚʦʨʝʥʥʷ 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʜʦʙʘʚʦʢ ʩʧʨʠʷʪʠʤʝ ʧʽʜʚʠʱʝʥʥʶ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʫʢʨʘʾʥʩʴʢʦʾ 

ʧʨʦʜʫʢʮʽʾ. 

ɿʦʣʠ ʪʘ ʰʣʘʢʠ, ʷʢʽ ʫʪʚʦʨʶʶʪʴʩʷ ʫ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʤʝʪʘʣʫʨʛʽʡʥʠʭ ʽ 

ʪʝʧʣʦʝʣʝʢʪʨʦʩʪʘʥʮʽʡ, ʤʦʞʫʪʴ ʙʫʪʠ ʝʬʝʢʪʠʚʥʠʤʠ ʥʘʧʦʚʥʶʚʘʯʘʤʠ ʜʣʷ ʩʫʭʠʭ ʙʫʜʽʚʝʣʴʥʠʭ 

ʩʫʤʽʰʝʡ. ɰʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʤʝʥʰʠʪʴ ʦʙʩʷʛʠ ʚʽʜʭʦʜʽʚ ʪʘ ʚʠʪʨʘʪʠ ʥʘ ʩʠʨʦʚʠʥʫ. 
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60                                                             x ̝̩̝̆̎̓̑́̌̎̏̔̋̑́̎̒̋̉̊ ̨̗̝̎́̏̎́̌̎̉̊ ̨̖̘̓̆̎̎̉̊ ̨̔̎̃̆̑̒̉̓ ̆̓ 

ɻʘʨʤʦʥʽʟʘʮʽʷ ʥʘʮʽʦʥʘʣʴʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʽʟ ʤʽʞʥʘʨʦʜʥʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦʟʚʦʣʠʪʴ 

ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʾʾ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʫʯʘʩʥʠʤ ʪʝʥʜʝʥʮʽʷʤ ʥʘ ʨʠʥʢʫ [4, 

5]. ʎʝ ʪʘʢʦʞ ʚʽʜʢʨʠʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʝʢʩʧʦʨʪʫ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʣʽʥʽʡ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʩʫʭʠʭ ʩʫʤʽʰʝʡ 

ʜʦʟʚʦʣʠʪʴ ʩʢʦʨʦʪʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʝʥʝʨʛʦʨʝʩʫʨʩʠ ʪʘ ʧʽʜʚʠʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ɸʚʪʦʤʘʪʠʟʘʮʽʷ 

ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʠʪʴ ʙʽʣʴʰ ʩʪʘʙʽʣʴʥʫ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ. 

ʇʦʧʫʣʷʨʠʟʘʮʽʷ ʚʽʪʯʠʟʥʷʥʦʾ ʧʨʦʜʫʢʮʽʾ ʩʝʨʝʜ ʫʢʨʘʾʥʩʴʢʠʭ ʩʧʦʞʠʚʘʯʽʚ ʯʝʨʝʟ ʨʝʢʣʘʤʥʽ 

ʢʘʤʧʘʥʽʾ, ʜʝʤʦʥʩʪʨʘʮʽʡʥʽ ʟʘʭʦʜʠ ʪʘ ʥʘʚʯʘʥʥʷ ʙʫʜʽʚʝʣʴʥʠʢʽʚ ʩʧʨʠʷʪʠʤʝ ʟʙʽʣʴʰʝʥʥʶ ʧʦʧʠʪʫ ʥʘ 

ʩʫʭʽ ʙʫʜʽʚʝʣʴʥʽ ʩʫʤʽʰʽ ʤʽʩʮʝʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

ɺʠʩʥʦʚʦʢ 

ʋʢʨʘʾʥʩʴʢʠʡ ʨʠʥʦʢ ʩʫʭʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʩʫʤʽʰʝʡ ʤʘʻ ʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʨʦʟʚʠʪʢʫ. 

ɺʠʨʽʰʝʥʥʷ ʽʩʥʫʶʯʠʭ ʧʨʦʙʣʝʤ, ʪʘʢʠʭ ʷʢ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʽʤʧʦʨʪʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʚʽʜʩʫʪʥʽʩʪʴ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʪʘ ʚʠʩʦʢʘ ʝʥʝʨʛʦʻʤʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ, ʧʦʪʨʝʙʫʻ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ, ʷʢʠʡ 

ʚʢʣʶʯʘʪʠʤʝ ʟʘʣʫʯʝʥʥʷ ʤʽʩʮʝʚʠʭ ʨʝʩʫʨʩʽʚ, ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʽʥʪʝʛʨʘʮʽʶ 

ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ. ʈʝʘʣʽʟʘʮʽʷ ʮʠʭ ʧʝʨʩʧʝʢʪʠʚ ʜʦʟʚʦʣʠʪʴ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʫʢʨʘʾʥʩʴʢʠʭ ʚʠʨʦʙʥʠʢʽʚ ʥʘ ʚʥʫʪʨʽʰʥʴʦʤʫ ʪʘ ʤʽʞʥʘʨʦʜʥʦʤʫ ʨʠʥʢʘʭ. 
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1.  ɿʘʭʘʨʯʝʥʢʦ ʇ. ɺ., ɼʦʣʛʠʡ ɽ. ʄ., ɻʘʣʘʛʘʥ ʖ. ʆ. ʉʫʯʘʩʥʽ ʢʦʤʧʦʟʠʮʽʡʥʽ ʙʫʜʽʚʝʣʴʥʦ-ʦʟʜʦʙʣʶʚʘʣʴʥʽ 

ʤʘʪʝʨʽʘʣʠ : ʧʽʜʨʫʯʥʠʢ. ʂʠʾʚ : ʂʅʋɹɸ, 2020. 340 ʩ.  

2.  ʈʫʥʦʚʘ ʈ. ʌ., ʅʦʩʦʚʩʴʢʠʡ ʖ. ʃ. ʊʝʭʥʦʣʦʛʽʷ ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʨʦʟʯʠʥʽʚ : ʥʘʚʯ. ʧʦʩʽʙ. ʂʠʾʚ : 

ʂʇɯ ʽʤ. ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ, 2019. 256 ʩ.  

3.  ɼʚʦʨʢʽʥ ʃ. ʁ., ɼʚʦʨʢʽʥ ʆ. ʃ. ɹʫʜʽʚʝʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʟ ʚʽʜʭʦʜʽʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ : ʤʦʥʦʛʨʘʬʽʷ. ʈʽʚʥʝ : 

ʅʋɺɻʇ, 2019. 290 ʩ.  

4.  ʉʘʥʠʮʴʢʠʡ ʄ. ɸ., ʇʦʟʥʷʢ ʆ. ʈ., ʂʽʨʘʢʝʚʠʯ ɯ. ɯ. ʄʦʜʠʬʽʢʦʚʘʥʽ ʢʦʤʧʦʟʠʮʽʡʥʽ ʮʝʤʝʥʪʠ : ʤʦʥʦʛʨʘʬʽʷ. 

ʃʴʚʽʚ : ɺʠʜʘʚʥʠʮʪʚʦ ʃʴʚʽʚʩʴʢʦʾ ʧʦʣʽʪʝʭʥʽʢʠ, 2021. 224 ʩ.  

5.  ʃʫʞʥʠʡ ɺ. ʇ., ʐʝʚʯʝʥʢʦ ɺ. ʆ. ʉʪʘʥʜʘʨʪʠʟʘʮʽʷ ʪʘ ʩʝʨʪʠʬʽʢʘʮʽʷ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚ ʋʢʨʘʾʥʽ : 

ʧʨʘʢʪ. ʧʦʩʽʙ. ʍʘʨʢʽʚ : ʍʅʋɹɸ, 2022. 180 ʩ. 



 

ñɼʦʩʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʩʫʯʘʩʥʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡò 

21-22 ̌ ̉̒̓̏̐́̅́ 2024                                                                                                                                                      
61 

ʋɼʂ 624.012.45:620.193:627.8 

ʇʈʀʏʀʅʀ, ʅɸʉʃɯɼʂʀ ʊɸ ʐʃʗʍʀ ʄɯʅɯʄɯɿɸʎɯɰ ʂʆʈʆɿɯʁʅʀʍ 

ʇʈʆʎɽʉɯɺ ɺ ɿɸʃɯɿʆɹɽʊʆʅʅʀʍ ʈɽɿɽʈɺʋɸʈɸʍ 

ʅ. ʂʫʣʠʢ, ʩʪ. ʛʨ. ɹɯ-23ʄ-1, 

ʄ. ʌʝʜʦʪʦʚʘ, ʘʩʠʩʪ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, 

ɯ. ʉʢʨʠʥʥʽʢ, ʜʦʮ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɿʘʣʽʟʦʙʝʪʦʥʥʽ ʨʝʟʝʨʚʫʘʨʠ ʯʠʩʪʦʾ ʚʦʜʠ ʚʽʜʽʛʨʘʶʪʴ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʩʠʩʪʝʤʘʭ ʧʠʪʥʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. ʇʨʦʪʝ ʟ ʯʘʩʦʤ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʘ ʥʘʜʽʡʥʽʩʪʴ ʟʥʠʞʫʻʪʴʩʷ ʯʝʨʝʟ ʨʦʟʚʠʪʦʢ 

ʢʦʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʙʝʪʦʥʽ ʪʘ ʘʨʤʘʪʫʨʽ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʛʝʨʤʝʪʠʯʥʦʩʪʽ, 

ʚʪʨʘʪʠ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʪʘ ʟʨʦʩʪʘʥʥʷ ʨʠʟʠʢʫ ʘʚʘʨʽʡ. ʈʦʟʫʤʽʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʢʦʨʦʟʽʾ, ʧʨʠʯʠʥ ʾʾ 

ʚʠʥʠʢʥʝʥʥʷ ʪʘ ʤʦʞʣʠʚʦʩʪʝʡ ʤʽʥʽʤʽʟʘʮʽʾ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʚʛʦʚʽʯʥʦʩʪʽ 

ʮʠʭ ʩʧʦʨʫʜ.  

ʆʩʥʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʢʦʨʦʟʽʾ ʚ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʨʝʟʝʨʚʫʘʨʘʭ ʻ ʚʧʣʠʚ ʩʝʨʝʜʦʚʠʱʘ, 

ʧʦʩʪʽʡʥʠʡ ʢʦʥʪʘʢʪ ʢʦʥʩʪʨʫʢʮʽʡ ʽʟ ʚʦʜʦʶ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʚʠʣʫʛʦʚʫʚʘʥʥʷ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʝʥʶ, ʘ 

ʪʘʢʦʞ ʘʛʨʝʩʠʚʥʽ ʢʦʤʧʦʥʝʥʪʠ ʚʦʜʠ, ʪʘʢʽ ʷʢ ʙʽʢʘʨʙʦʥʘʪʠ ʪʘ ʨʦʟʯʠʥʝʥʠʡ ʢʠʩʝʥʴ, ʷʢʽ ʩʧʨʠʷʶʪʴ 

ʫʪʚʦʨʝʥʥʶ ʢʦʨʦʟʽʡʥʦ-ʘʢʪʠʚʥʠʭ ʟʦʥ. ʋ ʥʘʜʚʦʜʥʽʡ ʯʘʩʪʠʥʽ ʨʝʟʝʨʚʫʘʨʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʢʘʨʙʦʥʽʟʘʮʽʷ ʙʝʪʦʥʫ ʯʝʨʝʟ ʧʦʛʣʠʥʘʥʥʷ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʟ ʧʦʚʽʪʨʷ, ʱʦ ʟʥʠʞʫʻ ʣʫʞʥʽʩʪʴ ʽ 

ʟʘʭʠʩʥʠʡ ʚʧʣʠʚ ʙʝʪʦʥʫ ʥʘ ʘʨʤʘʪʫʨʫ. ʇʦʨʫʰʝʥʥʷ ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʚʠʥʠʢʘʻ ʯʝʨʝʟ ʫʪʚʦʨʝʥʥʷ 

ʤʽʢʨʦʪʨʽʱʠʥ ʫ ʙʝʪʦʥʽ ʚʥʘʩʣʽʜʦʢ ʤʝʭʘʥʽʯʥʠʭ ʽ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʷʢʽ ʩʧʨʠʷʶʪʴ 

ʧʨʦʥʠʢʥʝʥʥʶ ʘʛʨʝʩʠʚʥʠʭ ʨʝʯʦʚʠʥ ʜʦ ʘʨʤʘʪʫʨʠ. ʉʝʨʝʜ ʧʨʠʯʠʥ ʪʘʢʦʞ ʻ ʥʝʜʦʣʽʢʠ ʙʫʜʽʚʥʠʮʪʚʘ, 

ʟʦʢʨʝʤʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʝʪʦʥʫ ʥʠʟʴʢʦʾ ʚʦʜʦʥʝʧʨʦʥʠʢʥʦʩʪʽ, ʥʝʜʦʩʪʘʪʥʷ ʪʦʚʱʠʥʘ ʟʘʭʠʩʥʦʛʦ 

ʰʘʨʫ ʘʙʦ ʜʝʬʝʢʪʠ ʧʽʜ ʯʘʩ ʫʢʣʘʜʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ. 

 

ʈʠʩʫʥʦʢ 1 ï ʇʽʜʟʝʤʥʝ ʚʦʜʦʩʭʦʚʠʱʝ çʎʠʩʪʝʨʥʘ ɹʘʟʠʣʠʢʘè, ʤ. ʉʪʘʤʙʫʣ, ʊʫʨʝʯʯʠʥʘ 

ʂʦʨʦʟʽʡʥʽ ʧʨʦʮʝʩʠ ʚ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʨʝʟʝʨʚʫʘʨʘʭ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʪʘʢʠʭ ʥʘʩʣʽʜʢʽʚ, ʷʢ 

ʟʥʠʞʝʥʥʷ ʤʽʮʥʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʡ ʯʝʨʝʟ ʨʫʡʥʫʚʘʥʥʷ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʝʥʶ ʪʘ ʢʦʨʦʟʽʶ ʘʨʤʘʪʫʨʠ, 

ʱʦ ʩʧʨʠʯʠʥʷʻ ʚʪʨʘʪʫ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ. ʇʦʨʫʰʝʥʥʷ ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʯʝʨʝʟ ʪʨʽʱʠʥʠ ʪʘ 

ʧʦʰʢʦʜʞʝʥʥʷ ʙʝʪʦʥʫ ʫʩʢʣʘʜʥʶʻ ʝʢʩʧʣʫʘʪʘʮʽʶ ʨʝʟʝʨʚʫʘʨʽʚ. ʋ ʢʨʠʪʠʯʥʠʭ ʚʠʧʘʜʢʘʭ 

ʨʫʡʥʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʟʫʧʠʥʢʫ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʟʥʘʯʥʽ ʝʢʦʥʦʤʽʯʥʽ 

ʟʙʠʪʢʠ. 

ɼʣʷ ʤʽʥʽʤʽʟʘʮʽʾ ʢʦʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʥʝʦʙʭʽʜʥʦ ʧʽʜʚʠʱʫʚʘʪʠ ʷʢʽʩʪʴ ʤʘʪʝʨʽʘʣʽʚ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʙʝʪʦʥ ʽʟ ʚʠʩʦʢʦʶ ʚʦʜʦʥʝʧʨʦʥʠʢʥʽʩʪʶ ʪʘ ʘʥʪʠʢʦʨʦʟʽʡʥʫ ʘʨʤʘʪʫʨʫ ʘʙʦ 

ʘʨʤʘʪʫʨʫ ʟ ʧʦʧʝʨʝʜʥʽʤ ʥʘʧʨʫʞʝʥʥʷʤ.  
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62                                                             x ̝̩̝̆̎̓̑́̌̎̏̔̋̑́̎̒̋̉̊ ̨̗̝̎́̏̎́̌̎̉̊ ̨̖̘̓̆̎̎̉̊ ̨̔̎̃̆̑̒̉̓ ̆̓ 

ɺʘʞʣʠʚʦ ʦʧʪʠʤʽʟʫʚʘʪʠ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʨʽʰʝʥʥʷ, ʟʦʢʨʝʤʘ ʟʙʽʣʴʰʫʚʘʪʠ ʪʦʚʱʠʥʫ 

ʟʘʭʠʩʥʦʛʦ ʰʘʨʫ ʙʝʪʦʥʫ ʜʣʷ ʘʨʤʘʪʫʨʠ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʧʝʮʽʘʣʴʥʽ ʛʽʜʨʦʽʟʦʣʷʮʽʡʥʽ ʧʦʢʨʠʪʪʷ 

ʥʘ ʚʥʫʪʨʽʰʥʽʭ ʧʦʚʝʨʭʥʷʭ ʨʝʟʝʨʚʫʘʨʽʚ. ʈʝʛʫʣʷʨʥʝ ʦʙʩʪʝʞʝʥʥʷ ʪʘ ʨʝʤʦʥʪ, ʚʢʣʶʯʘʶʯʠ 

ʧʣʘʥʦʚʠʡ ʢʦʥʪʨʦʣʴ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʢʦʥʩʪʨʫʢʮʽʡ, ʣʦʢʘʣʴʥʠʡ ʨʝʤʦʥʪ ʧʦʰʢʦʜʞʝʥʠʭ ʜʽʣʷʥʦʢ 

ʙʝʪʦʥʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʻ ʦʙʦʚôʷʟʢʦʚʠʤʠ ʟʘʭʦʜʘʤʠ. ʅʝʦʙʭʽʜʥʦ ʪʘʢʦʞ 

ʫʜʦʩʢʦʥʘʣʶʚʘʪʠ ʝʢʩʧʣʫʘʪʘʮʽʶ ʨʝʟʝʨʚʫʘʨʽʚ, ʫʥʠʢʘʶʯʠ ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʢʦʥʪʘʢʪʫ ʢʦʥʩʪʨʫʢʮʽʡ 

ʽʟ ʧʦʨʦʞʥʽʤ ʨʝʟʝʨʚʫʘʨʦʤ ʽ ʤʽʥʽʤʽʟʫʶʯʠ ʧʨʦʥʠʢʥʝʥʥʷ ʢʠʩʥʶ ʜʦ ʘʨʤʘʪʫʨʠ, ʘ ʪʘʢʦʞ ʚʠʢʦʥʫʚʘʪʠ 

ʦʯʠʱʝʥʥʷ ʨʝʟʝʨʚʫʘʨʽʚ ʫ ʩʪʠʩʣʽ ʪʝʨʤʽʥʠ. 

ʂʦʨʦʟʽʡʥʽ ʧʨʦʮʝʩʠ ʚ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʨʝʟʝʨʚʫʘʨʘʭ ʻ ʥʝʚʽʜʚʦʨʦʪʥʠʤ ʷʚʠʱʝʤ, ʘʣʝ ʾʭʥʽʡ 

ʨʦʟʚʠʪʦʢ ʤʦʞʥʘ ʩʫʪʪʻʚʦ ʫʧʦʚʽʣʴʥʠʪʠ ʟʘʚʜʷʢʠ ʧʨʘʚʠʣʴʥʦʤʫ ʧʽʜʭʦʜʫ ʜʦ ʧʨʦʝʢʪʫʚʘʥʥʷ, 

ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʈʝʛʫʣʷʨʥʝ ʦʙʩʪʝʞʝʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ ʽ ʢʦʥʩʪʨʫʢʮʽʡ ʜʦʧʦʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʜʽʡʥʽʩʪʴ ʮʠʭ 

ʩʧʦʨʫʜ ʧʨʦʪʷʛʦʤ ʜʝʩʷʪʠʣʽʪʴ. 
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ʂʋʊʆɺɯ ɸʅʂɽʈʅɯ ʋʇʆʈʀ ʋ ʄʆʅʆʃɯʊʅʀʍ ʇɽʈɽʂʈʀʊʊʗʍ 

ʖ. ʃʠʪʚʠʥ, ʩʪ. ʛʨ. ɹɯ-23ʄ-2, 

ɺ. ʗʮʫʥ, ʜʦʮ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʾ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ ʧʣʠʪʠ ʪʘ ʙʘʣʦʢ ʻ ʦʜʥʠʤ ʽʟ ʛʦʣʦʚʥʠʭ ʟʘʚʜʘʥʴ 

ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ʅʘʷʚʥʽʩʪʴ ʫ ʩʪʨʫʢʪʫʨʽ ʩʢʣʘʜʦʚʦʾ 

ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʰʘʨʽʚ ʟ ʨʽʟʢʦ ʚʠʨʘʞʝʥʠʤʠ ʚʽʜʤʽʥʥʠʤʠ ʨʠʩʘʤʠ ʟʘ ʬʽʟʠʢʦ-

ʤʝʭʘʥʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʥʘʢʣʘʜʘʻ ʧʽʜʚʠʱʝʥʽ ʚʠʤʦʛʠ ʜʦ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʠʭ ʨʽʰʝʥʴ 

ʘʥʢʝʨʥʠʭ ʧʨʠʩʪʨʦʾʚ.  

ʅʘ ʩʪʘʜʽʾ ʚʠʙʦʨʫ ʢʦʥʩʪʨʫʢʮʽʡ ʘʥʢʝʨʥʠʭ ʟʚ'ʷʟʢʽʚ ʧʦʪʨʽʙʥʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʽʩʥʫʶʯʽ 

ʨʽʰʝʥʥʷ ʘʥʢʝʨʥʠʭ ʧʨʠʩʪʨʦʾʚ ʟ ʧʦʟʠʮʽʾ ʥʘʜʽʡʥʦʩʪʽ ʾʭʥʴʦʾ ʨʦʙʦʪʠ, ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʪʘ 

ʝʢʦʥʦʤʽʯʥʦʩʪʽ ʚʠʪʨʘʪ ʤʘʪʝʨʽʘʣʫ. ʇʨʦʙʣʝʤʘ ʥʘʜʽʡʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ ʰʘʨʽʚ ʩʢʣʘʜʦʚʠʭ ʝʣʝʤʝʥʪʽʚ, 

ʱʦ ʟʛʠʥʘʶʪʴʩʷ, ʨʽʚʥʦ ʷʢ ʽ ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʱʦ ʚʠʥʠʢʣʘ ʥʘ ʝʪʘʧʽ ʧʦʷʚʠ 

ʩʢʣʘʜʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʜʦ ʩʴʦʛʦʜʥʽ ʻ ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ.  

ɿ ʦʜʥʦʛʦ ʙʦʢʫ ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʧʦʰʫʢ ʨʘʮʽʦʥʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʨʽʰʝʥʴ ʘʥʢʝʨʥʠʭ 

ʧʨʠʩʪʨʦʾʚ, ʟ ʽʥʰʦʛʦ ʙʦʢʫ ʜʦʩʣʽʜʥʠʢʘʤ ʪʘ ʽʥʞʝʥʝʨʘʤ ʥʝ ʜʘʻ ʩʧʦʢʦʶ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʥʘʡʪʠ 

ʥʘʜʽʡʥʽ ʩʧʦʩʦʙʠ ʦʮʽʥʢʠ ʤʽʮʥʦʩʪʽ ʩʧʦʣʫʯʝʥʥʷ ʧʣʠʪʠ ʟ ʙʘʣʢʦʶ. ʋ ʩʝʨʝʜʠʥʽ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ 

ʽʥʪʝʥʩʠʚʥʦ ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ ʟʙʽʨʥʦ-ʤʦʥʦʣʽʪʥʽ ʟʘʣʽʟʦʙʝʪʦʥʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʫ ʚʠʛʣʷʜʽ ʙʘʣʦʢ ʪʘ 

ʨʝʙʨʠʩʪʠʭ ʧʣʠʪ. ʋ ʚʩʽʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʛʦʣʦʚʥʠʤ ʧʠʪʘʥʥʷʤ ʙʫʣʦ ʚʠʷʚʣʝʥʥʷ ʛʨʘʥʠʯʥʦʛʦ ʩʪʘʥʫ 

ʢʦʥʪʘʢʪʫ ʰʚʘ.  

ʋ ʮʠʚʽʣʴʥʠʭ ʙʫʜʠʥʢʘʭ ʷʢ ʘʥʢʝʨʥʽ ʟʚ'ʷʟʢʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚʽʜʨʽʟʢʠ ʪʨʫʙʠ, ʢʫʪʦʯʢʽʚ, 

ʰʚʝʣʝʨʘ, ʧʨʫʞʠʥʠ ʽ ʪ.ʧ., ʫ ʧʨʦʤʠʩʣʦʚʠʭ ʙʫʜʠʥʢʘʭ ʧʨʠ ʟʙʽʨʥʽʡ ʟʘʣʽʟʦʙʝʪʦʥʥʽʡ ʧʣʠʪʽ ʞʦʨʩʪʢʽ 

ʫʧʦʨʠ ʨʦʟʤʽʱʫʶʪʴ ʫ ʧʘʟʘʭ ʘʙʦ ʫ çʚʽʢʥʘʭè ʟʙʽʨʥʦʾ ʧʣʠʪʠ , ʫ ʩʪʘʥʜʘʨʪʽ ʦʨʛʘʥʽʟʘʮʽʾ ʟ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʤʦʥʦʣʽʪʥʠʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʧʝʨʝʢʨʠʪʪʽʚ ʽʟ ʩʪʘʣʝʚʠʤ ʧʨʦʬʥʘʩʪʠʣʦʤ, ʘʥʢʝʨʥʽ 

ʩʪʨʠʞʥʽ ʧʨʦʧʦʥʫʶʪʴ ʽʟ ʨʠʬʣʝʥʦʾ ʘʨʤʘʪʫʨʠ, ʱʦ ʧʨʠʚʘʨʶʶʪʴʩʷ ʝʣʝʢʪʨʦʜʫʛʦʚʠʤ ʟʚʘʨʶʚʘʥʥʷʤ. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʫ ʚʽʪʯʠʟʥʷʥʠʭ ʜʞʝʨʝʣʘʭ ʟ'ʷʚʠʣʘʩʷ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʨʦʟʨʦʙʢʠ ʟ ʧʨʠʚʘʨʶʚʘʥʥʷ 

ʘʥʢʝʨʥʠʭ ʩʪʨʠʞʥʽʚ ʢʦʥʪʘʢʪʥʠʤ ʟʚʘʨʶʚʘʥʥʷʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ.  

ʅʝʜʦʣʽʢʦʤ ʽʩʥʫʶʯʠʭ ʨʝʢʦʤʝʥʜʘʮʽʾ ʽ ʥʦʨʤ ʩʣʽʜ ʚʚʘʞʘʪʠ ʪʝ, ʱʦ ʟʫʩʠʣʣʷ ʥʘ ʢʦʥʪʘʢʪʽ 

ʰʘʨ̔ʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʚʠʭʦʜʷʯʠ ʟ ʟʘʛʘʣʴʥʦʚʽʜʦʤʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʷʢ ʩʫʤʘ ʜʦʪʠʯʥʠʭ 

ʥʘʧʨʫʛ ʧʦ ʧʣʦʱʠʥʽ ʢʦʥʪʘʢʪʫ ʚʝʨʭʥʴʦʛʦ ʧʦʷʩʘ ʩʪʘʣʝʚʦʛʦ ʨʝʙʨʘ ʟ ʧʣʠʪʦʶ ʥʘ ʜʽʣʷʥʮʽ ʤʽʞ 

ʩʫʩʽʜʥʽʤʠ ʘʥʢʝʨʘʤʠ, ʘ ʪʘʢʦʞ ʥʝʚʨʘʭʫʚʘʥʥʷ ʜʝʬʦʨʤʘʮʽʾ ʟʩʫʚʫ ʚ ʢʦʥʪʘʢʪʽ ʰʘʨʽʚ ʪʘ 

ʥʝʚʨʘʭʫʚʘʥʥʷ ʧʨʫʞʥʦ-ʧʣʘʩʪʠʯʥʦʾ ʨʦʙʦʪʠ ʤʘʪʝʨʽʘʣʽʚ ʧʣʠʪʠ ʪʘ ʘʥʢʝʨʽʚ.  

ɭʚʨʦʧʝʡʩʴʢʽ ʥʦʨʤʠ, ʱʦ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʢʨʘʾʥʘʭ ɭʉ, ʫ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʪʘʢʦʞ 

ʧʨʦʝʢʪʥʠʤʠ ʦʨʛʘʥʽʟʘʮʽʷʤʠ ʥʘʰʦʾ ʢʨʘʾʥʠ, ʨʦʟʨʘʭʫʥʢʦʚʫ ʟʜʘʪʥʽʩʪʴ ʩʪʘʜ-ʙʦʣʪʽʚ ʥʘ ʟʩʫʚ 

ʧʨʦʧʦʥʫʶʪʴ ʚʨʘʭʦʚʫʚʘʪʠ ʱʦʥʘʡʤʝʥʰʝ ʟ ʜʚʦʭ ʟʥʘʯʝʥʴ: 

- ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʩʪʘʜ-ʙʦʣʪʘ ʥʘ ʨʦʟʪʷʛ;  

-  ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʙʝʪʦʥʫ ʧʽʜ ʩʪʘʜ-ʙʦʣʪʦʤ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʜʦʙʫʪʦʢ ʧʣʦʱʽ 

ʢʦʥʪʘʢʪʫ ʪʘ ʧʽʜʢʦʨʝʥʦʛʦ ʚʠʨʘʞʝʥʥʷ ʤʽʮʥʦʩʪʽ ʥʘ ʩʪʠʩʢ ʪʘ ʤʦʜʫʣʷ ʧʨʫʞʥʦʩʪʽ ʙʝʪʦʥʫ. 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 

1. Eurocode 2: Design of concrete structures. Part 1: General rules for buildings / European Committee for 

Standardization, 2002. ï 226 p.  

2. Construction metallique. ï Revue: Paris, Franse, ˉ 1-4, 1985, ˉ 4, 1991.  
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ʋɼʂ 624.012 

ɼʆ ʇʀʊɸʅʅʗ ɿɸʉʊʆʉʋɺɸʅʅʗ ɿɸʃɯɿʆɹɽʊʆʅʅʆɻʆ ʅɽʈʆɿʈɯɿʅʆɻʆ 

ʈʀɻɽʃʗ ɿ ʋʈɸʍʋɺɸʅʅʗʄ ɺʀʅʀʂʅɽʅʅʗ ʇʃɸʉʊʀʏʅʀʍ ʐɸʈʅɯʈɯɺ 

ɼ.ɻ. ʄʘʡʙʦʨʦʜʘ, ʤʘʛʽʩʪʨ ʛʨ. ɹɯ-23ʄ-2, 

ʉ.ʆ. ɼʞʠʨʤʘ, ʜʦʮ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɿʘʣʽʟʦʙʝʪʦʥ ʟʘʚʜʷʢʠ ʫʥʽʢʘʣʴʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ ʻ ʦʜʥʽʤ ʟ ʦʩʥʦʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ XXI 

ʩʪʦʣʽʪʪʷ, ʟʘʡʤʘʶʯʠ ʧʨʽʦʨʠʪʝʪʥʽ ʤʽʩʮʷ ʚ ʟʘʛʘʣʴʥʽʡ ʩʪʨʫʢʪʫʨʽ ʩʚʽʪʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 

ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ɿʘ ʨʽʚʥʝʤ ʪʝʭʥʽʯʥʠʭ ʽ ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʙʝʪʦʥʥʽ ʽ 

ʟʘʣʽʟʦʙʝʪʦʥʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʷʢʽʩʥʦ ʟʤʽʥʠʣʠ ʪʝʭʥʦʣʦʛʽʶ ʙʫʜʽʚʥʠʮʪʚʘ ʽ ʜʦʟʚʦʣʠʣʠ ʟʚʦʜʠʪʠ 

ʜʦʚʛʦʚʽʯʥʽ ʽ ʫʥʽʢʘʣʴʥʽ ʙʫʜʽʚʣʽ ʪʘ ʩʧʦʨʫʜʠ. ɺ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʟʘʤʽʥʠʣʠ ʩʦʙʦʶ ʜʦʨʦʛʽ 

ʤʝʪʘʣʝʚʽ ʢʦʥʩʪʨʫʢʮʽʾ. 

ʆʜʥʠʤ ʟ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤ ʩʧʦʩʦʙʦʤ ʟʚʝʜʝʥʥʷ ʙʫʜʽʚʝʣʴ ʽʟ ʟʙʽʨʥʠʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʻ ʢʘʨʢʘʩʥʝ ʙʫʜʽʚʥʠʮʪʚʦ. ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʟʜʝʙʽʣʴʰʦʛʦ ʜʣʷ ʙʫʜʽʚʝʣʴ ʟ ʚʝʣʠʢʠʤʠ 

ʧʨʠʤʽʱʝʥʥʷʤʠ ʥʘʧʨʠʢʣʘʜ, ʚʠʨʦʙʥʠʯʽ ʮʝʭʘ ʟʘʚʦʜʽʚ ʪʘ ʽʥʰʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, 

ʰʢʦʣʠ, ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ ʙʫʜʽʚʣʽ, ʘ ʪʘʢʦʞ ʞʠʪʣʦʚʽ ʙʫʜʽʚʣʷ ʜʣʷ ʚʽʣʴʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ 

ʟʘʤʦʚʥʠʢʦʤ. ʇʦʧʝʨʝʜʥʴʦ ʚʠʛʦʪʦʚʣʝʥʽ ʟʘʣʽʟʦʙʝʪʦʥʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʬʫʥʜʘʤʝʥʪʠ, ʢʦʣʦʥʠ, ʨʠʛʝʣʽ, 

ʧʣʠʪʠ ʧʝʨʝʢʨʠʪʪʷ ʧʦʻʜʥʫʶʪʴ ʥʘ ʙʫʜʽʚʝʣʴʥʦʤʫ ʤʘʡʜʘʥʯʠʢʫ ʤʦʥʪʘʞʥʠʤ ʩʧʦʩʦʙʦʤ ʚ ʥʝʩʫʯʠʡ 

ʢʘʨʢʘʩ (ʨʠʩ. 1). 

 

 

ʈʠʩʫʥʦʢ 1 ï ʂʘʨʢʘʩʥʝ ʙʫʜʽʚʥʠʮʪʚʦ 

ɼʣʷ ʢʘʨʢʘʩʥʦʾ ʩʭʝʤʠ ʭʘʨʘʢʪʝʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʣʦʥ ʪʘ ʙʘʣʦʢ, ʱʦ ʡ ʫʪʚʦʨʶʶʪʴ 

ʢʘʨʢʘʩ. ʏʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʜʥʦʧʨʦʣʴʦʪʥʽ ʙʘʣʢʠ, ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʦʜʥʦʤʫ ʧʨʦʣʴʦʪʽ ʽ 

ʩʧʠʨʘʶʪʴʩʷ ʥʘ ʢʦʣʦʥʠ, ʘʣʝ ʤʦʞʣʠʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʘʛʘʪʦʧʨʦʣʴʦʪʥʫ ʥʝʨʦʟʨʽʟʥʫ ʙʘʣʢʫ ʷʢʘ 

ʧʦʚʥʽʩʪʶ ʧʝʨʝʢʨʠʚʘʻ ʜʝʢʽʣʴʢʘ ʧʨʦʣʴʦʪʽʚ.  

ʅʘʧʨʫʞʝʥʥʷ ʚ ʙʘʛʘʪʦʧʨʦʣʴʦʪʥʽʡ ʥʝʨʦʟʨʽʟʥʽʡ ʙʘʣʮʽ ʙʫʜʫʪʴ ʚʽʜʨʽʟʥʷʪʠʩʷ ʚʽʜ 

ʦʜʥʦʧʨʦʣʴʦʪʥʦʾ. ʋ ʟʚʠʯʘʡʥʽʡ ʰʘʨʥʽʨʥʦʦʧʝʨʪʽʡ ʙʘʣʮʽ ʤʘʢʩʠʤʘʣʴʥʠʡ ʤʦʤʝʥʪ ʟʥʘʭʦʜʠʪʴʩʷ 

ʧʦʩʝʨʝʜʠʥʽ ʧʨʦʣʴʦʪʫ ʽ ʚ ʥʘʧʨʷʤʢʫ ʦʧʦʨ ʟʤʝʥʰʫʻʪʴʩʷ ʜʦʭʦʜʷʯʠ ʜʦ ʥʫʣʷ. ʋ ʥʝʨʦʟʨʽʟʥʽʡ ʙʘʣʮʽ 

ʤʦʤʝʥʪ ʙʽʣʷ ʢʨʘʡʥʴʦʾ ʦʧʦʨʠ ʪʘʢʦʞ ʜʦʨʽʚʥʶʻ ʥʫʣʶ (ʧʨʠ ʰʘʨʥʽʨʥʦʤʫ ʟôʻʜʥʘʥʥʽ), ʘ ʥʘ ʩʝʨʝʜʥʽʡ 



 

ñɼʦʩʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʩʫʯʘʩʥʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡò 
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ʟôʷʚʣʷʻʪʴʩʷ ʚʽʜôʻʤʥʠʡ ʤʦʤʝʥʪ. ʇʨʠ ʮʴʦʤʫ ʟʥʘʯʝʥʥʷ ʧʨʦʣʴʦʪʥʦʛʦ ʤʦʤʝʥʪʫ ʤʝʥʝh ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʦʜʥʦʧʨʦʣʴʦʪʥʠʤʠ ʙʘʣʢʘʤʠ ʧʨʠ ʜʦʪʨʠʤʘʥʥʷ ʦʜʥʘʢʦʚʠʭ ʫʤʦʚ (ʨʠʩ. 2). 

 

 

ʘ ï ʜʚʽ ʦʜʥʦʧʨʦʣʴʦʪʥʽ ʙʘʣʢʠ; ʙ ï ʜʚʦʧʨʦʣʴʦʪʥʘ ʥʝʨʦʟʨʽʟʥʘ ʙʘʣʢʘ 

ʈʠʩʫʥʦʢ 2 ï ɿʛʠʥʘʣʴʥʽ ʤʦʤʝʥʪʠ ʚ ʙʘʣʢʘʭ 

 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʙʘʛʘʪʦʧʨʦʣʴʦʪʥʠʭ ʥʝʨʦʟʨʽʟʥʠʭ ʙʘʣʦʢ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʦʜʥʦʧʨʦʣʴʦʪʥʠʤʠ 

ʤʘʶʪʴ ʧʝʨʝʚʘʛʠ ï ʤʝʥʰ̔ ʚʘʛʘ ʢʦʥʩʪʨʫʢʮʽʾ ʽ ʷʢ ʥʘʩʣʽʜʦʢ ʤʝʥʰʽ ʚʠʪʨʘʪʠ ʤʘʪʝʨʽʘʣʫ. 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʙʘʛʘʪʦʧʨʦʣʴʦʪʥʦʾ ʥʝʨʦʟʨʽʟʥʦʾ ʙʘʣʢʠ ʤʦʞʝ ʟôʷʚʠʪʠʩʷ ʩʪʘʪʠʯʥʦ-

ʥʝʚʠʟʥʘʯʝʥʘ ʩʠʩʪʝʤʘ. ɿʘʟʚʠʯʘʡ ʾʾ ʥʘʤʘʛʘʶʪʴʩʷ ʫʥʠʢʥʫʪʠ ʽ ʧʨʦʚʦʜʠʪʠ ʧʨʦʩʪʽʰʽ ʨʦʟʨʘʭʫʥʢʠ ʚ 

ʩʪʘʪʠʯʥʦʚʠʟʥʘʯʝʥʽʡ ʩʠʩʪʝʤʽ. ɸʣʝ ʚ ʩʪʘʪʠʯʥʦ-ʥʝʚʠʟʥʘʯʝʥʽʡ ʜʦʧʫʩʢʘʻʪʴʩʷ ʫʪʚʦʨʝʥʥʷ 

ʧʣʘʩʪʠʯʥʦʛʦ ʰʘʨʥʽʨʫ. 

ʇʨʠ ʧʝʚʥʦʤʫ ʟʥʘʯʝʥʥʶ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘʧʨʫʞʝʥʥʷ ʚ ʨʦʟʪʷʛʥʫʪʽʡ ʘʨʤʘʪʫʨʽ ʟ ʤôʷʢʦʾ 

ʩʪʘʣʽ ʜʦʩʷʛʘʶʪʴ ʤʝʞʽ ʪʝʢʫʯʦʩʪʽ. ɸʨʤʘʪʫʨʘ ʪʝʯʝ ʽ ʚ ʟʘʣʽʟʦʙʝʪʦʥʽ ʚʠʥʠʢʘʻ ʜʽʣʷʥʢʘ ʚʝʣʠʢʠʭ 

ʤʽʩʮʝʚʠʭ ʜʝʬʦʨʤʘʮʽʡ, ʷʢʘ ʥʘʟʠʚʘʻʪʴʩʷ ʧʣʘʩʪʠʯʥʠʡ ʰʘʨʥʽʨ. ɺ ʩʪʘʪʠʯʥʦ ʚʠʟʥʘʯʝʥʽʡ ʩʠʩʪʝʤʽ, 

ʥʘʧʨʠʢʣʘʜ ʚ ʦʜʥʦʧʨʦʣʴʦʪʥʽʡ ʰʘʨʥʽʨʥʦ-ʟôʻʜʥʘʥʽʡ ʙʘʣʮʽ, ʫʪʚʦʨʝʥʥʷ ʧʣʘʩʪʠʯʥʦʛʦ ʰʘʨʥʽʨʫ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʫʡʥʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ. ɺ ʩʪʘʪʠʯʥʦ-ʥʝʚʠʟʥʘʯʝʥʽʡ ʩʠʩʪʝʤʽ, ʥʘʧʨʠʢʣʘʜ ʫ 

ʙʘʛʘʪʦʧʨʦʣʴʦʪʥʽʡ ʥʝʨʦʟʨʽʟʥʽʡ ʙʘʣʮʽ, ʧʽʩʣʷ ʫʪʚʦʨʝʥʥʷ ʧʣʘʩʪʠʯʥʦʛʦ ʰʘʨʥʽʨʫ ʟʙʽʣʴʰʝʥʥʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʤʦʤʝʥʪʽʚ. ʎʝʡ ʧʝʨʝʨʦʟʧʦʜʽʣ ʤʦʞʝ ʥʝʩʪʠ 

ʧʦʟʠʪʠʚʥʠʡ ʨʝʟʫʣʴʪʘʪ - ʟʤʝʥʰʫʶʯʠ ʥʘʧʨʫʞʝʥʥʷ ʫ ʚʠʟʥʘʯʝʥʠʭ ʤʽʩʮʷʭ, ʘ ʦʪʞʝ ʽ ʟʤʝʥʰʫʶʯʠ 

ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʻ ʤʝʪʦʶ ʧʨʦʚʝʜʝʥʥʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 

1.  ʇʘʚʣʽʢʦʚ ɸ.ʄ. ɿʘʣʽʟʦʙʝʪʦʥʥʽ ʢʦʥʩʪʨʫʢʮʽʾ: ʙʫʜʽʚʣʽ, ʩʧʦʨʫʜʠ ʪʘ ʾʭ ʯʘʩʪʠʥʠ: ʇʽʜʨʫʯʥʠʢ / ɸ.ʄ. ʇʘʚʣʽʢʦʚ 

ï ʇʦʣʪʘʚʘ: ʇʦʣʪʅʊʋ, 2017. ï 284 ʩ. 

2.  ʂʦʥʩʪʨʫʢʮʽʾ ʙʫʜʠʥʢʽʚ  ̔ʩʧʦʨʫʜ. ɹʝʪʦʥʥʽ ʪʘ ʟʘʣʽʟʦʙʝʪʦʥʥʽ ʢʦʥʩʪʨʫʢʮʽʾ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ: ɼɹʅ ɺ.2.6-

98:2009 ï ʂ.: ʄʽʥʽʩʪʝʨʩʪʚʦ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʙʫʜʽʚʥʠʮʪʚʘ ʋʢʨʘʾʥʠ, 2011. ï 69 ʩ. (ɼʝʨʞʘʚʥʽ 

ʙʫʜʽʚʝʣʴʥʽ ʥʦʨʤʠ ʋʢʨʘʾʥʠ). 

3.  ʂʦʥʩʪʨʫʢʮʽʾ ʙʫʜʠʥʢʽʚ ʽ ʩʧʦʨʫʜ. ɹʝʪʦʥʥʽ ʪʘ ʟʘʣʽʟʦʙʝʪʦʥʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʟ ʚʘʞʢʦʛʦ ʙʝʪʦʥʫ. ʇʨʘʚʠʣʘ 

ʧʨʦʝʢʪʫʚʘʥʥʷ: ɼʉʊʋ ɹ ɺ.2.6-156:2010 ï ʂ.: ʄʽʥʽʩʪʝʨʩʪʚʦ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʙʫʜʽʚʥʠʮʪʚʘ 

ʋʢʨʘʾʥʠ, 2010. ï 166 ʩ. (ʅʘʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥʜʘʨʪ ʋʢʨʘʾʥʠ). 
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ʊʀʇʀ ʂɸʄ'ʗʅʀʍ ʂʃɸɼʆʂ ɯ ɰʍ ɺʇʃʀɺ ʅɸ ʄɯʎʅɯʉʊʔ ʂʆʅʉʊʈʋʂʎɯʁ 

ɹ. ʄʘʨʪʠʥʝʥʢʦ,  ʩʪ. ʛʨ. ɹɯ-23ʄ-2, 

ɺ. ʂʦʩʪʝʥʢʦ, ʘʩʠʩʪ., 

ɺ. ɼʘʨʽʻʥʢʦ, ʜʦʮ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʂʘʤôʷʥʘ ʢʣʘʜʢʘ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʜʘʚʥʽʰʠʭ ʽ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʩʧʦʩʦʙʽʚ ʟʚʝʜʝʥʥʷ 

ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ɰʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʪʽʥ, ʢʦʣʦʥ, ʘʨʦʢ ʪʘ ʽʥʰʠʭ 

ʝʣʝʤʝʥʪʽʚ ʙʫʜʽʚʝʣʴ. ʊʠʧ ʢʣʘʜʢʠ ʤʘʻ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʤʽʮʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ, ʾʾ ʜʦʚʛʦʚʽʯʥʽʩʪʴ 

ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʈʦʟʛʣʷʥʝʤʦ ʦʩʥʦʚʥʽ ʚʠʜʠ ʢʘʤôʷʥʦʾ ʢʣʘʜʢʠ, ʾʭ ʦʩʦʙʣʠʚʦʩʪʽ 

ʪʘ ʚʧʣʠʚ ʥʘ ʙʫʜʽʚʝʣʴʥʽ ʩʧʦʨʫʜʠ. 

ʆʩʥʦʚʥʽ ʚʠʜʠ ʢʘʤ'ʷʥʠʭ ʢʣʘʜʦʢ 

1. ʎʝʛʣʷʥʘ ʢʣʘʜʢʘ 
ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʟ ʢʝʨʘʤʽʯʥʦʾ ʘʙʦ ʩʠʣʽʢʘʪʥʦʾ ʮʝʛʣʠ. ʎʝʛʣʷʥʘ ʢʣʘʜʢʘ ʤʘʻ ʚʠʩʦʢʫ ʤʽʮʥʽʩʪʴ, 

ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʽ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ. ʉʠʩʪʝʤʘ ʧʝʨʝʚôʷʟʢʠ ʰʚʽʚ ʫ ʮʽʡ ʢʣʘʜʮʽ (ʣʦʞʢʦʚʘ, ʪʠʯʢʦʚʘ ʘʙʦ 

ʟʤʽʰʘʥʘ) ʟʘʙʝʟʧʝʯʫʻ ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɺʦʥʘ ʝʬʝʢʪʠʚʥʦ ʧʨʦʪʠʩʪʦʾʪʴ 

ʩʪʘʪʠʯʥʠʤ ʽ ʜʠʥʘʤʽʯʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ. 

2. ɹʫʪʦʚʘ ʢʣʘʜʢʘ  
ɺʠʢʦʥʫʻʪʴʩʷ ʽʟ ʧʨʠʨʦʜʥʦʛʦ ʢʘʤʝʥʶ ʥʝʧʨʘʚʠʣʴʥʦʾ ʬʦʨʤʠ. ʊʘʢʠʡ ʤʝʪʦʜ ʧʦʪʨʝʙʫʻ 

ʚʠʩʦʢʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ ʤʘʡʩʪʨʘ, ʦʩʢʽʣʴʢʠ ʧʨʘʚʠʣʴʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʢʘʤʝʥʽʚ ʫ ʨʷʜʘʭ ʟʥʘʯʥʦ 

ʚʧʣʠʚʘʻ ʥʘ ʤʽʮʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ. ɹʫʪʦʚʘ ʢʣʘʜʢʘ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʦʩʥʦʚʘʭ ʽ 

ʧʽʜʧʽʨʥʠʭ ʩʪʽʥʘʭ ʯʝʨʝʟ ʾʾ ʩʪʽʡʢʽʩʪʴ ʜʦ ʜʝʬʦʨʤʘʮʽʡ ʽ ʩʪʽʡʢʽʩʪʴ ʜʦ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ. 

3. ɹʫʪʦʙʝʪʦʥʥʘ ʢʣʘʜʢʘ 
ʇʦʻʜʥʫʻ ʙʫʪʦʚʠʡ ʢʘʤʽʥʴ ʽ ʙʝʪʦʥ. ʎʝ ʝʢʦʥʦʤʽʯʥʠʡ ʩʧʦʩʽʙ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʦʙʩʷʛ 

ʙʝʪʦʥʫ, ʟʙʝʨʽʛʘʶʯʠ ʧʨʠ ʮʴʦʤʫ ʜʦʩʪʘʪʥʶ ʤʽʮʥʽʩʪʴ. ʐʘʨʠ ʙʝʪʦʥʫ ʪʦʚʱʠʥʦʶ ʜʦ 20 ʩʤ 

ʯʝʨʛʫʶʪʴʩʷ ʟ ʢʘʤôʷʥʠʤʠ ʰʘʨʘʤʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʤʦʥʦʣʽʪʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ. 

4. ʂʨʫʧʥʦʙʣʦʯʥʘ ʢʣʘʜʢʘ 
ʉʢʣʘʜʘʻʪʴʩʷ ʟ ʚʝʣʠʢʠʭ ʙʝʪʦʥʥʠʭ ʘʙʦ ʮʝʛʣʷʥʠʭ ʙʣʦʢʽʚ. ɺʦʥʘ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʟʚʦʜʠʪʠ 

ʢʦʥʩʪʨʫʢʮʽʾ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʾʭ ʚʠʩʦʢʫ ʤʽʮʥʽʩʪʴ ʽ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʎʝʡ ʪʠʧ ʢʣʘʜʢʠ 

ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʙʘʛʘʪʦʧʦʚʝʨʭʦʚʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ. 

5. ɿʤʽʰʘʥʘ ʢʣʘʜʢʘ 
ʇʦʻʜʥʫʻ ʨʽʟʥʽ ʤʘʪʝʨʽʘʣʠ, ʥʘʧʨʠʢʣʘʜ, ʙʫʪʦʚʠʡ ʢʘʤʽʥʴ ʽʟ ʮʝʛʣʦʶ. ʊʘʢʽ ʢʦʥʩʪʨʫʢʮʽʾ ʤʘʶʪʴ 

ʝʩʪʝʪʠʯʥʠʡ ʚʠʛʣʷʜ ʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʝʦʙʭʽʜʥʫ ʤʽʮʥʽʩʪʴ. ʆʙʣʠʮʶʚʘʥʥʷ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠ 

ʜʝʢʦʨʘʪʠʚʥʫ ʪʘ ʟʘʭʠʩʥʫ ʬʫʥʢʮʽʾ. 

6. ʊʝʩʦʚʘ ʢʣʘʜʢʘ 
ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʟ ʦʙʨʦʙʣʝʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʢʘʤʝʥʶ ʧʨʘʚʠʣʴʥʦʾ ʬʦʨʤʠ. ʎʝʡ ʚʠʜ ʢʣʘʜʢʠ 

ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʚʠʩʦʢʦʶ ʜʝʢʦʨʘʪʠʚʥʽʩʪʶ ʽ ʤʽʮʥʽʩʪʶ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʧʦʧʫʣʷʨʥʠʤ ʫ ʙʫʜʽʚʥʠʮʪʚʽ 

ʬʘʩʘʜʽʚ ʽ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ. 

ʄʽʮʥʽʩʪʴ ʢʘʤôʷʥʦʾ ʢʣʘʜʢʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʜʝʢʽʣʴʢʦʭ ʢʣʶʯʦʚʠʭ ʬʘʢʪʦʨʽʚ: 

¶ ʄʘʪʝʨʽʘʣ ʢʘʤʝʥʶ ʽ ʨʦʟʯʠʥʫ. ɺʣʘʩʪʠʚʦʩʪʽ ʢʘʤʝʥʶ, ʪʘʢʽ ʷʢ ʤʽʮʥʽʩʪʴ ʥʘ ʩʪʠʩʢ, 

ʧʦʨʠʩʪʽʩʪʴ ʽ ʩʪʽʡʢʽʩʪʴ ʜʦ ʘʪʤʦʩʬʝʨʥʠʭ ʚʧʣʠʚʽʚ, ʚʠʟʥʘʯʘʶʪʴ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ. ʊʠʧ 

ʨʦʟʯʠʥʫ (ʚʘʧʥʷʥʠʡ, ʮʝʤʝʥʪʥʠʡ ʘʙʦ ʮʝʤʝʥʪʥʦ-ʚʘʧʥʷʥʠʡ) ʪʘʢʦʞ ʟʥʘʯʥʦ ʚʧʣʠʚʘʻ ʥʘ ʟʯʝʧʣʝʥʥʷ 

ʤʽʞ ʢʘʤʝʥʷʤʠ. 

¶ ʉʠʩʪʝʤʘ ʧʝʨʝʚôʷʟʢʠ ʰʚʽʚ. ʇʝʨʝʚôʷʟʢʘ ʟʘʙʝʟʧʝʯʫʻ ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʤʽʞ ʨʷʜʘʤʠ, ʟʘʧʦʙʽʛʘʶʯʠ ʫʪʚʦʨʝʥʥʶ ʪʨʽʱʠʥ. ɼʣʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʢʣʘʜʢʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʦʜʥʦʨʷʜʥʘ, ʙʘʛʘʪʦʨʷʜʥʘ ʘʙʦ ʪʨʠʨʷʜʥʘ ʧʝʨʝʚôʷʟʢʘ. 

¶ ʊʝʭʥʦʣʦʛʽʷ ʚʠʢʦʥʘʥʥʷ. ʗʢʽʩʪʴ ʨʦʙʦʪʠ, ʧʨʘʚʠʣʴʥʽʩʪʴ ʫʢʣʘʜʘʥʥʷ ʢʘʤʝʥʽʚ ʽ ʟʘʧʦʚʥʝʥʥʷ 

ʰʚʽʚ ʨʦʟʯʠʥʦʤ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʠʟʥʘʯʘʶʪʴ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʣʘʜʢʠ. 
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ʆʩʦʙʣʠʚʦʩʪʽ ʚʠʙʦʨʫ ʢʣʘʜʢʠ ʜʣʷ ʨʽʟʥʠʭ ʫʤʦʚ 

ʂʘʤôʷʥʘ ʢʣʘʜʢʘ ʤʘʻ ʙʫʪʠ ʦʙʨʘʥʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʠʟʥʘʯʝʥʥʷ ʩʧʦʨʫʜʠ, ʫʤʦʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ. ʅʘʧʨʠʢʣʘʜ: 

¶ ɼʣʷ ʬʫʥʜʘʤʝʥʪʽʚ ʪʘ ʧʽʜʧʽʨʥʠʭ ʩʪʽʥ ʢʨʘʱʝ ʧʽʜʭʦʜʠʪʴ ʙʫʪʦʚʘ ʘʙʦ ʙʫʪʦʙʝʪʦʥʥʘ 

ʢʣʘʜʢʘ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʩʪʽʡʢʘ ʜʦ ʚʦʣʦʛʠ ʡ ʪʠʩʢʫ ˇʨʫʥʪʫ. 

¶ ɼʣʷ ʥʝʩʫʯʠʭ ʩʪʽʥ ʞʠʪʣʦʚʠʭ ʙʫʜʽʚʝʣʴ ʧʝʨʝʚʘʞʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʮʝʛʣʷʥʘ ʘʙʦ 

ʢʨʫʧʥʦʙʣʦʯʥʘ ʢʣʘʜʢʘ ʟʘʚʜʷʢʠ ʾʭʥʽʡ ʤʽʮʥʦʩʪʽ ʡ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ. 

¶ ɼʣʷ ʜʝʢʦʨʘʪʠʚʥʠʭ ʬʘʩʘʜʽʚ ʦʧʪʠʤʘʣʴʥʠʤ ʚʠʙʦʨʦʤ ʻ ʪʝʩʦʚʘ ʢʣʘʜʢʘ ʯʝʨʝʟ ʾʾ ʝʩʪʝʪʠʯʥʽ 

ʪʘ ʤʽʮʥʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ɺʠʩʥʦʚʦʢ 

ʊʠʧ ʢʘʤôʷʥʦʾ ʢʣʘʜʢʠ ʤʘʻ ʚʠʨʽʰʘʣʴʥʠʡ ʚʧʣʠʚ ʥʘ ʤʽʮʥʽʩʪʴ ʽ ʥʘʜʽʡʥʽʩʪʴ ʙʫʜʽʚʝʣʴʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ. ɺʠʙʽʨ ʤʘʪʝʨʽʘʣʽʚ, ʪʝʭʥʦʣʦʛʽʾ ʫʢʣʘʜʘʥʥʷ ʽ ʩʧʦʩʦʙʫ ʧʝʨʝʚôʷʟʢʠ ʰʚʽʚ ʤʘʻ 

ʙʘʟʫʚʘʪʠʩʷ ʥʘ ʘʥʘʣʽʟʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʤʦʛ ʪʘ ʫʤʦʚ ʜʦʚʢʽʣʣʷ. ʈʘʮʽʦʥʘʣʴʥʠʡ ʧʽʜʭʽʜ ʜʦ 

ʚʠʙʦʨʫ ʢʣʘʜʢʠ ʥʝ ʣʠʰʝ ʧʽʜʚʠʱʫʻ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʙʫʜʽʚʣʽ, ʘʣʝ ʡ ʟʥʠʞʫʻ ʚʠʪʨʘʪʠ ʥʘ ʙʫʜʽʚʥʠʮʪʚʦ 

ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʶ. 
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ʌʆʊʆʈɽɸʃɯʉʊʀʏʅɸ ɺɯɿʋɸʃɯɿɸʎɯʗʗʂ ɯʅʉʊʈʋʄɽʅʊ ɺɿɸɭʄʆɼɯɰ ɿ 

ʂʃɯɭʅʊʆʄ ʅɸ ʉʊɸɼɯɰ ʈʆɿʈʆɹʃɽʅʅʗ ʇʈʆɭʂʊʋ 

ɺ.ʖ.ʄʘʨʯʝʥʢʦ, ʤʘʛʽʩʪʨʘʥʪ ʛʨ. ʇɻʉ-24-ʄ, 

ʉ.ɸ. ɻʫʜʟʴ, ʜʦʮ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ 

ɼʝʨʞʘʚʥʠʡ ʚʠʱʠʡ ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ 

çʇʨʠʘʟʦʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè 

ʌʦʪʦʨʝʘʣʽʩʪʠʯʥʘ ʚʽʟʫʘʣʽʟʘʮʽʷ ʩʪʘʻ ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʢʦʤʫʥʽʢʘʮʽʾ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ 

ʧʝʨʝʡʪʠ ʚʽʜ ʘʙʩʪʨʘʢʪʥʦʛʦ ʢʨʝʩʣʝʥʥʷ ʜʦ ʞʠʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ. ʊʨʘʜʠʮʽʡʥʽ ʘʨʭʽʪʝʢʪʫʨʥʽ 

ʢʨʝʩʣʝʥʥʷ ʡ ʩʭʝʤʠ ʝʬʝʢʪʠʚʥʽ ʜʣʷ ʧʨʦʬʝʩʽʦʥʘʣʽʚ, ʘʣʝ ʤʦʞʫʪʴ ʙʫʪʠ ʥʝʟʨʦʟʫʤʽʣʠʤʠ ʜʣʷ ʢʣʽʻʥʪʽʚ 

ʙʝʟ ʩʧʝʮʽʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʪʦʜʽ ʷʢ 3D-ʤʦʜʝʣʽ ʭʦʯ ʽ ʩʪʚʦʨʶʶʪʴ ʦʙ'ʻʤʥʝ ʫʷʚʣʝʥʥʷ, ʯʘʩʪʦ ʥʝ 

ʧʝʨʝʜʘʶʪʴ ʩʧʨʘʚʞʥʴʦʾ ʘʪʤʦʩʬʝʨʠ ʧʨʦʻʢʪʫ. ʅʘʪʦʤʽʩʪʴ ʬʦʪʦʨʝʘʣʽʩʪʠʯʥʘ ʚʽʟʫʘʣʽʟʘʮʽʷ ʨʦʙʠʪʴ 

ʧʨʦʻʢʪ ʥʘʦʯʥʠʤ ʽ ʜʦʩʪʫʧʥʠʤ ʜʣʷ ʩʧʨʠʡʥʷʪʪʷ ʥʘʚʽʪʴ ʣʶʜʷʤ ʙʝʟ ʙʫʜʽʚʝʣʴʥʦʛʦ ʜʦʩʚʽʜʫ, 

ʩʪʚʦʨʶʶʯʠ ʟʦʙʨʘʞʝʥʥʷ, ʷʢʝ ʚʠʛʣʷʜʘʻ ʥʘʩʪʽʣʴʢʠ ʧʨʘʚʜʦʧʦʜʽʙʥʦ, ʱʦ ʢʣʽʻʥʪ ʣʝʛʢʦ ʫʷʚʣʷʻ 

ʤʘʡʙʫʪʥʽʡ ʦʙôʻʢʪ ʫ ʨʝʘʣʴʥʦʩʪʽ. ʎʝ ʩʧʨʠʷʻ ʟʤʽʮʥʝʥʥʶ ʜʦʚʽʨʯʠʭ ʚʽʜʥʦʩʠʥ, ʦʩʢʽʣʴʢʠ ʢʣʽʻʥʪ 

ʚʽʜʯʫʚʘʻ ʩʚʦʶ ʟʘʣʫʯʝʥʽʩʪʴ ʫ ʧʨʦʮʝʩ ʽ ʚʧʝʚʥʝʥʠʡ, ʱʦ ʡʦʛʦ ʽʜʝʾ ʙʫʜʫʪʴ ʨʝʘʣʽʟʦʚʘʥʽ. 

ɻʣʠʙʦʢʝ ʨʦʟʫʤʽʥʥʷ ʧʨʦʩʪʦʨʫʦʧʠʨʘʻʪʴʩʷ ʥʘ ʪʘʢʽ ʧʦʥʷʪʪʷ ʷʢ ʧʨʦʩʪʦʨʦʚʝ ʩʧʨʠʡʥʷʪʪʷ ʽ 

ʢʦʤʬʦʨʪ.ʌʦʪʦʨʝʘʣʽʩʪʠʯʥʘ ʧʦʜʘʯʘ ʜʦʧʦʤʘʛʘʻ ʢʣʽʻʥʪʫ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʛʘʙʘʨʠʪʠ ʽ ʪʝʢʩʪʫʨʠ 

ʧʨʦʩʪʦʨʽʚ, ʷʢʽ ʥʝʤʦʞʣʠʚʦ ʧʝʨʝʜʘʪʠ ʩʪʘʥʜʘʨʪʥʠʤʠ ʢʨʝʩʣʝʥʥʷʤʠ ʽ ʙʘʟʦʚʠʤʠ 3D-ʤʦʜʝʣʷʤʠ. ʎʝ 

ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʧʨʠ ʧʨʦʻʢʪʫʚʘʥʥʽ ʽʥʪʝʨ'ʻʨʽʚ, ʜʝ ʪʘʢʽ ʜʨʽʙʥʠʮʽ, ʷʢ ʦʩʚʽʪʣʝʥʥʷ ʽ ʪʝʢʩʪʫʨʠ, 

ʤʦʞʫʪʴ ʟʥʘʯʥʦ ʚʧʣʠʥʫʪʠ ʥʘ ʩʧʨʠʡʥʷʪʪʷ ʚʩʴʦʛʦ ʧʨʠʤʽʱʝʥʥʷ.ɸʪʤʦʩʬʝʨʘ ʪʘ ʝʤʦʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ: 

ʨʝʘʣʽʩʪʠʯʥʽ ʚʽʟʫʘʣʽʟʘʮʽʾ ʥʝ ʪʽʣʴʢʠ ʥʘʜʘʶʪʴ ʬʦʨʤʫ ʽ ʨʦʟʤʽʨʠ, ʘ ʡ ʟʘʥʫʨʶʶʪʴ ʢʣʽʻʥʪʘ ʚ 

ʘʪʤʦʩʬʝʨʫ ʧʨʦʩʪʦʨʫ. ɺʠʜʠʤʽ ʤʘʪʝʨʽʘʣʠ ʪʘ ʩʚʽʪʣʦʚʽ ʝʬʝʢʪʠ, ʷʢʽ ʚʽʥ ʩʧʨʠʡʤʘʻ ʚʩʝʨʝʜʠʥʽ 

ʧʨʦʻʢʪʫ, ʬʦʨʤʫʶʪʴ ʝʤʦʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ ʽ ʜʦʧʦʤʘʛʘʶʪʴ ʢʨʘʱʝ ʦʮʽʥʠʪʠ ʢʦʤʬʦʨʪʥʽʩʪʴ 

ʧʨʦʧʦʥʦʚʘʥʠʭ ʨʽʰʝʥʴ. 

ʇʨʠʩʢʦʨʝʥʥʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʚʽʟʫʘʣʽʟʘʮʽ ʁʷʢ ʘʨʛʫʤʝʥʪʫ ʜʣʷ 

ʦʙʛʦʚʦʨʝʥʥʷ ʜʝʪʘʣʝʡ.ɺʧʝʚʥʝʥʽʩʪʴ ʫ ʚʠʙʦʨʽ ʟʘʚʜʷʢʠ ʚʠʜʠʤʦʩʪʽ, ʪʦʙʪʦʢʦʣʠ ʢʣʽʻʥʪ ʟ ʪʦʯʥʽʩʪʶ 

ʙʘʯʠʪʴ, ʷʢʠʡ ʚʠʛʣʷʜ ʤʘʪʠʤʝ ʙʫʜʽʚʣʷ ʘʙʦ ʢʽʤʥʘʪʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʰʪʫʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, 

ʪʝʢʩʪʫʨ ʽ ʢʦʣʴʦʨʽʚ, ʡʦʤʫ ʥʘʙʘʛʘʪʦ ʧʨʦʩʪʽʰʝ ʽ ʰʚʠʜʰʝ ʧʨʠʡʥʷʪʠ ʨʽʰʝʥʥʷ. ʎʝ ʦʩʦʙʣʠʚʦ 

ʢʦʨʠʩʥʦ ʜʣʷ ʬʦʨʤʫʣʶʚʘʥʥʷ ʩʧʽʨʥʠʭ ʤʦʤʝʥʪʽʚ, ʪʘʢʠʭ ʷʢ ʚʠʙʽʨ ʢʦʣʽʨʥʠʭ ʧʘʣʽʪʨ ʘʙʦ 

ʦʟʜʦʙʣʝʥʴ.ʐʚʠʜʢʠʡ ʟʚʦʨʦʪʥʠʡ ʟʚ'ʷʟʦʢ ʽ ʟʥʠʞʝʥʥʷ ʯʠʩʣʘ ʫʛʦʜ:ʟʘʚʜʷʢʠ ʚʽʟʫʘʣʽʟʘʮʽʾ 

ʧʨʦʻʢʪʫʚʘʣʴʥʠʢʠ ʽ ʜʠʟʘʡʥʝʨʠ ʦʪʨʠʤʫʶʪʴ ʤʦʤʝʥʪ ʚʽʜʧʦʚʽʜʽ ʢʣʽʻʥʪʘ, ʷʢʠʡ ʤʦʞʝ ʪʦʯʥʦ ʚʢʘʟʘʪʠ, 

ʱʦ ʡʦʤʫ ʧʦʜʦʙʘʻʪʴʩʷ, ʘ ʱʦ ʧʦʪʨʝʙʫʻ ʙʫʜʴ-ʷʢʠʭ ʟʤʽʥ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʮʝʩ ʫʟʛʦʜʞʝʥʥʷ ʩʪʘʻ 

ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ, ʱʦ ʝʢʦʥʦʤʠʪʴ ʯʘʩ ʽ ʨʝʩʫʨʩʠ. 

ɽʤʦʮʽʡʥʠʡ ʝʬʝʢʪ ʨʝʘʣʽʟʤʫ ʩʧʠʨʘʻʪʴʩʷ ʥʘʬʦʪʦʨʝʘʣʽʩʪʠʯʥʫ ʚʽʟʫʘʣʽʟʘʮʽ,ʁ ʷʢʘ ʚʧʣʠʚʘʻ ʥʝ 

ʪʽʣʴʢʠ ʥʘ ʨʦʟʫʤʥʝ ʩʧʨʠʡʥʷʪʪʷ, ʘ ʡ ʥʘ ʝʤʦʮʽʾ. ʂʣʽʻʥʪʠ ʙʫʢʚʘʣʴʥʦ çʙʘʯʘʪʴè ʩʚʽʡ ʤʘʡʙʫʪʥʽʡ 

ʧʨʦʩʪʽʨ, ʯʠ ʪʦ ʢʚʘʨʪʠʨʘ, ʦʬʽʩ, ʯʠ ʪʦ ʛʨʦʤʘʜʩʴʢʘ ʙʫʜʽʚʣʷ, ʫ ʩʧʨʘʚʞʥʽʭ ʢʦʣʴʦʨʘʭ ʽ ʪʝʢʩʪʫʨʘʭ. ʎʝ 

ʟʘʥʫʨʝʥʥʷ ʜʦʧʦʤʘʛʘʻ ʢʣʽʻʥʪʫ ʚʽʜʯʫʪʠ ʟʘʪʠʰʦʢ, ʩʪʠʣʴ ʽ ʫʥʽʢʘʣʴʥʽʩʪʴ ʧʨʦʻʢʪʫ.ʇʽʜʚʠʱʝʥʘ 

ʜʦʚʽʨʘ ʯʝʨʝʟ ʝʤʦʮʽʡʥʝ ʟ'ʻʜʥʘʥʥʷ: ʢʦʣʠ ʢʣʽʻʥʪ ʚʽʜʯʫʚʘʻ ʝʤʦʮʽʡʥʫ ʫʧʝʨʝʜʞʝʥʽʩʪʴ ʜʦ ʧʨʦʻʢʪʫ ʱʝ 

ʥʘ ʝʪʘʧʽ ʚʽʟʫʘʣʽʟʘʮʽʾ, ʚʽʥ ʩʪʘʻ ʙʽʣʴʰ ʟʘʣʫʯʝʥʠʤ ʽ ʜʦʚʽʨʷʻ ʨʽʰʝʥʥʷʤ ʘʨʭʽʪʝʢʪʦʨʽʚ. ʎʝ ʩʪʚʦʨʶʻ 

ʩʧʨʠʷʪʣʠʚʠʡ ˇʨʫʥʪ ʜʣʷ ʧʣʽʜʥʦʾ ʩʧʽʚʧʨʘʮʽ, ʜʝ ʽ ʟʘʤʦʚʥʠʢ, ʽ ʘʨʭʽʪʝʢʪʦʨ ʧʨʘʮʶʶʪʴ ʥʘʜ 

ʜʦʩʷʛʥʝʥʥʷʤ ʩʧʽʣʴʥʠʭ ʮʽʣʝʡ. 

ʏʘʩʪʦ ʟʤʽʥʠ ʥʘ ʝʪʘʧʽ ʙʫʜʽʚʥʠʮʪʚʘ ʦʙʭʦʜʷʪʴʩʷ ʥʘʙʘʛʘʪʦ ʜʦʨʦʞʯʝ, ʥʽʞ ʥʘ ʝʪʘʧʽ 

ʧʨʦʻʢʪʫʚʘʥʥʷ. ʂʦʣʠ ʢʣʽʻʥʪ ʙʘʯʠʪʴ ʨʝʘʣʽʩʪʠʯʥʝ ʚʠʢʦʥʘʥʥʷ ʧʨʦʻʢʪʫ, ʤʦʞʥʘ ʦʯʽʢʫʚʘʪʠ, ʱʦ ʡʦʛʦ 

ʦʯʽʢʫʚʘʥʥʷ ʥʝ ʩʧʽʚʧʘʜʫʪʴ ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʨʝʟʫʣʴʪʘʪʦʤ.ɽʢʦʥʦʤʽʷ ʯʘʩʫ ʽ ʢʦʰʪʽʚ ʟʘ ʨʘʭʫʥʦʢ 

ʩʝʨʡʦʟʥʠʭ ʢʦʨʠʛʫʚʘʥʴʚʽʜʙʫʚʘʻʪʴʩʷʟʘʚʜʷʢʠ ʬʦʪʦʨʝʘʣʽʩʪʠʯʥʠʤ ʟʦʙʨʘʞʝʥʥʷʤ,ʷʢʽ ʢʣʽʻʥʪ ʤʦʞʝ 

ʟʘʟʜʘʣʝʛʽʜʴ ʦʮʽʥʠʪʠ, ʯʠ ʚʣʘʰʪʦʚʫʻ ʦʙʨʘʥʠʡ ʥʠʤ ʩʪʠʣʴ, ʦʟʜʦʙʣʝʥʥʷ ʪʘ ʤʝʙʣʽ, ʷʢʠʡ ʨʠʟʠʢ 

ʥʝʦʙʭʽʜʥʦ ʚʥʝʩʪʠ ʚ ʟʤʽʥʠ ʚʞʝ ʧʽʩʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ. ʎʝ ʜʦʧʦʤʘʛʘʻ ʫʪʨʠʤʘʪʠ ʧʨʦʻʢʪ ʫ ʨʘʤʢʘʭ 

ʙʶʜʞʝʪʫ ʽ ʟʙʝʨʝʛʪʠ ʡʦʛʦ ʚ ʧʦʪʨʽʙʥʽ ʪʝʨʤʽʥʠ. 
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ʊʝʭʥʦʣʦʛʽʾ ʚʽʜʥʦʚʣʝʥʥʷ (VR) ʽ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ (AR) ʩʧʨʠʯʠʥʷʶʪʴ ʨʝʚʦʣʶʮʽʶ ʚ 

ʛʘʣʫʟʽ ʚʽʟʫʘʣʽʟʘʮʽʾ. ɺʦʥʠ ʥʝ ʧʨʦʩʪʦ ʩʪʚʦʨʶʶʪʴ ʬʦʪʦʨʝʘʣʽʩʪʠʯʥʫ ʧʦʜʘʯʫ, ʘ ʜʘʶʪʴ ʟʤʦʛʫ 

ʢʣʽʻʥʪʘʤ ʬʽʟʠʯʥʦ çʟʘʚʘʥʪʘʞʫʚʘʪʠʩʷè ʚ ʧʨʦʻʢʪʦʚʘʥʠʡ ʧʨʦʩʪʽʨ, ʩʪʚʦʨʶʚʘʪʠ ʚʟʘʻʤʦʜʽʶ ʟ 

ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ ʽ ʦʪʨʠʤʫʚʘʪʠ ʫʥʽʢʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʫʭʚʘʣʝʥʥʷ ʨʽʰʝʥʴ. 

ɿʘʥʫʨʝʥʥʷ ʫ ʚʽʨʪʫʘʣʴʥʠʡ ʧʨʦʩʪʽʨ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ: VR ʷʢ ʩʧʦʩʽʙ ʩʧʨʠʡʥʷʪʪʷ ʟʦʚʥʽʰʥʽʭ 

ʤʘʩʰʪʘʙʽʚ ʽ ʦʙʩʷʛʽʚ, ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʠʪʠ ʤʘʪʝʨʽʘʣʠ ʪʘ ʨʽʰʝʥʥʷ ʚ ʥʘʡʢʦʨʦʪʰʽ ʪʝʨʤʽʥʠ, 

ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʢʦʤʬʦʨʪ ʽ ʚʧʝʚʥʝʥʽʩʪʴ ʫ ʧʨʦʻʢʪʽ. ɿʘʚʜʷʢʠ ʧʦʚʥʦʤʫ ʝʬʝʢʪʫ ʧʨʠʩʫʪʥʦʩʪʽ, ʢʣʽʻʥʪ 

ʥʝ ʧʨʦʩʪʦ ʩʧʨʠʡʤʘʻ ʧʨʦʩʪʽʨ ʨʦʟʫʤʥʦ, ʘ ʩʧʨʠʡʤʘʻ ʡʦʛʦ ʥʘ ʝʤʦʮʽʡʥʦʤʫ ʨʽʚʥʽ. VR-ʜʦʩʚʽʜ ʩʪʘʻ 

ʩʚʦʻʨʽʜʥʦʶ çʧʦʧʝʨʝʜʥʴʦʶ ʧʨʝʟʝʥʪʘʮʽʻʶè ʤʘʡʙʫʪʥʴʦʾ ʨʝʘʣʴʥʦʩʪʽ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʢʣʽʻʥʪʫ 

ʚʽʜʯʫʚʘʪʠ ʩʝʙʝ çʚʜʦʤʘè ʚ ʥʦʚʦʤʫ ʧʨʦʻʢʪʽ. 

ʋ VR-ʩʝʨʝʜʦʚʠʱʽ ʢʣʽʻʥʪʠ ʤʦʞʫʪʴ ʤʠʪʪʻʚʦ ʟʤʽʥʶʚʘʪʠ ʨʽʟʥʽ ʧʘʨʘʤʝʪʨʠ ʧʨʦʻʢʪʫ, ʪʘʢʽ ʷʢ 

ʤʘʪʝʨʽʘʣʠ, ʢʦʣʽʨ ʩʪʽʥ, ʪʝʢʩʪʫʨʫ ʧʦʚʝʨʭʥʽ, ʚʠʛʣʷʜ ʽ ʨʦʟʤʽʱʝʥʥʷ ʤʝʙʣʽʚ, ʦʩʚʽʪʣʝʥʥʷ ʪʘ ʽʥʰʽ 

ʝʣʝʤʝʥʪʠ. ʊʘʢʠʡ ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʧʽʜʭʽʜ ʩʧʨʦʱʫʻ ʧʨʦʮʝʩ ʫʭʚʘʣʝʥʥʷ ʨʽʰʝʥʴ, ʦʩʢʽʣʴʢʠ ʢʣʽʻʥʪ 

ʦʜʨʘʟʫ ʙʘʯʠʪʴ ʟʤʽʥʠ ʚ ʨʝʟʫʣʴʪʘʪʘʭ, ʽ ʮʝ ʜʦʧʦʤʘʛʘʻ ʙʽʣʴʰ ʫʩʚʽʜʦʤʣʝʥʦ ʦʮʽʥʶʚʘʪʠ ʧʨʦʧʦʥʦʚʘʥʽ 

ʚʘʨʽʘʥʪʠ.ʇʽʜʪʨʠʤʢʘ ʪʚʦʨʯʦʛʦ ʧʨʦʮʝʩʫ. ʂʦʣʠ ʢʣʽʻʥʪ ʤʦʞʝ ʩʘʤ ʧʝʨʝʤʽʱʘʪʠ ʦʙ'ʻʢʪʠ, ʟʤʽʥʶʚʘʪʠ 

ʾʭʥʽ ʪʝʢʩʪʫʨʠ ʘʙʦ ʜʦʜʘʚʘʪʠ ʥʦʚʽ ʝʣʝʤʝʥʪʠ ʫ ʚʽʨʪʫʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʮʝ ʩʪʘʻ ʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʠʤ ʜʣʷ ʡʦʛʦ ʫʯʘʩʪʽ ʚ ʧʨʦʻʢʪʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʮʝʩ ʫʭʚʘʣʝʥʥʷ ʨʽʰʝʥʴ ʩʪʘʻ ʛʥʫʯʢʠʤ ʽ 

ʦʨʽʻʥʪʦʚʘʥʠʤ ʥʘ ʢʣʽʻʥʪʘ, ʫʥʘʩʣʽʜʦʢ ʯʦʛʦ ʚʽʥ ʚʠʩʣʦʚʣʶʻ ʩʚʦʾ ʚʧʦʜʦʙʘʥʥʷ ʽ ʙʘʯʠʪʴ, ʷʢ ʡʦʛʦ ʽʜʝʾ 

ʞʠʚʫʪʴ ʧʨʦʩʪʦ ʧʝʨʝʜ ʥʠʤ.ʊʝʩʪʫʚʘʥʥʷ ʝʨʛʦʥʦʤʽʢʠ ʪʘ ʢʦʤʬʦʨʪʫ ʯʝʨʝʟʚʽʨʪʫʘʣʴʥʫ ʨʝʘʣʴʥʽʩʪʴ, 

ʷʢʘ ʜʘʻ ʟʤʦʛʫ ʢʣʽʻʥʪʫ ʦʮʽʥʠʪʠ: ʯʠ ʣʝʛʢʦ ʙʫʜʝ ʧʨʦʭʦʜʠʪʠ ʢʦʨʠʜʦʨʘʤʠ, ʯʠ ʟʨʫʯʥʦ ʨʦʟʤʽʱʝʥʽ 

ʤʝʙʣʽ, ʯʠ ʦʧʪʠʤʘʣʴʥʘ ʚʠʩʦʪʘ ʩʪʝʣʴ ʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʽʢʦʥ. ʎʝ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʜʣʷ 

ʧʨʠʤʽʱʝʥʴ ʟʽ ʩʢʣʘʜʥʠʤ ʧʣʘʥʫʚʘʥʥʷʤ, ʘ ʪʘʢʦʞ ʜʣʷ ʞʠʪʣʦʚʠʭ ʧʨʠʤʽʱʝʥʴ, ʜʝ ʟʨʫʯʥʽʩʪʴ ʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ  ̒ʥʘ ʧʝʨʰʦʤʫ ʤʽʩʮʽ. 

AR-ʪʝʭʥʦʣʦʛʽʾ ʜʘʶʪʴ ʟʤʦʛʫ ʥʘʢʣʘʩʪʠ ʧʨʦʻʢʪʦʚʘʥʠʡ ʦʙ'ʻʢʪ ʥʘ ʨʝʘʣʴʥʽ ʫʤʦʚʠ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʟʦʚʥʽʰʥʴʦʛʦ ʧʨʠʩʪʨʦʶ ʘʙʦ AR-ʛʘʨʥʽʪʫʨʠ ʢʣʽʻʥʪ 

ʤʦʞʝ ʧʦʙʘʯʠʪʠ, ʷʢʠʡ ʚʠʛʣʷʜ ʙʫʜʝ ʤʘʪʠ ʙʫʜʽʚʣʷ, ʣʘʥʜʰʘʬʪʥʠʡ ʜʠʟʘʡʥ ʘʙʦ ʽʥʪʝʨ'ʻʨʫ 

ʢʦʥʢʨʝʪʥʦʤʫ ʤʽʩʮʽ - ʯʠ ʪʦ ʥʘʷʚʥʠʡ ʙʫʜʤʘʡʜʘʥʯʠʢ, ʯʠ ʪʦ ʣʘʥʜʰʘʬʪ, ʯʠ ʪʦ ʜʽʣʷʥʢʘ 

ʟʝʤʣʽ.ɸʥʘʣʽʟ ʦʬʦʨʤʣʝʥʥʷ ʪʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʣʘʥʜʰʘʬʪʫ. ɿʦʚʥʽʰʥʽ ʧʨʦʻʢʪʠ, ʪʘʢʽ ʷʢ ʬʘʩʘʜʠ 

ʙʫʜʽʚʝʣʴ ʘʙʦ ʣʘʥʜʰʘʬʪʥʠʡ ʜʠʟʘʡʥ, ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʚ ʯʝʪʚʝʨʪʦʤʫ ʦʪʦʯʝʥʥʽ. 

ʄʘʨʢʝʪʠʥʛʦʚʠʡ ʝʬʝʢʪ ʬʦʪʦʨʝʘʣʽʟʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟʚʠʩʦʢʦʷʢʽʩʥʽ ʬʦʪʦʨʝʘʣʽʩʪʠʯʥʽ 

ʚʽʟʫʘʣʽʟʘʮʽʾ,ʷʢʽ ʩʪʘʶʪʴ ʝʬʝʢʪʠʚʥʠʤ ʤʘʨʢʝʪʠʥʛʦʚʠʤ ʭʦʜʦʤ.ɸʨʭʽʪʝʢʪʫʨʥʽ ʙʶʨʦ ʤʦʞʫʪʴ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʢʣʽʻʥʪʘʤ, ʱʦ ʚʦʥʠ ʨʝʘʣʽʟʫʶʪʴ ʧʨʦʻʢʪʠ, ʜʝʤʦʥʩʪʨʫʶʯʠ ʥʝ ʪʽʣʴʢʠ ʩʚʦʶ 

ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, ʘ ʡ ʪʫʨʙʦʪʫ ʜʦ ʢʣʽʻʥʪʽʚ ʪʘ ʦʨʽʻʥʪʘʮʽʶ ʥʘ ʚʠʩʦʢʽ ʩʪʘʥʜʘʨʪʠ 

ʷʢʦʩʪʽ.ʇʨʦʬʝʩʽʦʥʘʣʽʟʤ ʽ ʫʚʘʛʘ ʜʦ ʜʝʪʘʣʝʡ: ʢʦʣʠ ʢʣʽʻʥʪ ʙʘʯʠʪʴ, ʱʦ ʘʨʭʽʪʝʢʪʫʨʥʘ ʩʪʫʜʽʷ ʥʘʜʘʻ 

ʬʦʪʦʨʝʘʣʽʩʪʠʯʥʽ ʟʦʙʨʘʞʝʥʥʷ, ʮʝ ʚʠʢʣʠʢʘʻ ʚʧʝʚʥʝʥʽʩʪʴ ʫ ʬʽʥʘʥʩʦʚʽʡ ʧʽʜʪʨʠʤʮʽ ʢʦʤʘʥʜʠ. 

ʂʣʽʻʥʪʠ ʧʦʯʠʥʘʶʪʴ ʩʧʨʠʡʤʘʪʠ ʪʘʢʫ ʢʦʤʧʘʥʽʶ ʷʢ ʥʘʜʽʡʥʦʛʦ ʧʘʨʪʥʝʨʘ, ʷʢʠʡ ʨʦʟʫʤʽʻ ʾʭʥʽʡ 

ʜʠʟʘʡʥ ʽ ʛʦʪʦʚʠʡ ʟʘʙʝʟʧʝʯʠʪʠ ʧʨʦʟʦʨʽʩʪʴ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʨʦʙʦʪʠ.ʋ ʮʠʭ ʪʝʟʘʭ ʧʽʜʢʨʝʩʣʶʻʪʴʩʷ, 

ʱʦ ʬʦʪʦʨʝʘʣʽʩʪʠʯʥʘ ʚʽʟʫʘʣʽʟʘʮʽʷ - ʮʝ ʥʝ ʧʨʦʩʪʦ ʜʦʧʦʚʥʝʥʥʷ ʜʦ ʧʨʦʻʢʪʫʚʘʥʥʷ, ʮʝʽʥʩʪʨʫʤʝʥʪ, 

ʷʢʠʡ ʟʤʽʥʶʻ ʷʢʽʩʪʴ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʘʨʭʽʪʝʢʪʦʨʦʤ ʽ ʢʣʽʻʥʪʦʤ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʧʦʤʘʛʘʻ ʥʝ ʪʽʣʴʢʠ 

ʧʨʠʩʢʦʨʠʪʠ ʫʭʚʘʣʝʥʥʷ ʨʽʰʝʥʴ, ʘ ʡ ʩʢʦʨʦʪʠʪʠ ʚʠʪʨʘʪʠ, ʤʽʥʽʤʽʟʫʚʘʪʠ ʨʠʟʠʢʠ ʪʘ ʧʽʜʚʠʱʠʪʠ 

ʝʤʦʮʽʡʥʝ ʩʧʨʠʡʥʷʪʪʷ ʧʨʦʻʢʪʫ. 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 

1. ʂʘʨʜʘʰ, ʊ. ɺ.ʆʩʥʦʚʠ ʘʨʭʽʪʝʢʪʫʨʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ: ʪʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʘʢʪʠʯʥʽ ʘʩʧʝʢʪʠ / ʊ. ɺ. ʂʘʨʜʘʰ. - 

ʂʠʾʚ: ɯʥʩʪʠʪʫʪ ʘʨʭʽʪʝʢʪʫʨʠ, 2019. 

2. ʂʠʷʥʠʮʷ, ʃ. ɺ. ʂʦʤʧ'ʶʪʝʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʷ ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʧʨʦʩʪʦʨʫ / ʃ. ɺ. ʂʠʷʥʠʮʷ // 

ɸʨʭʽʪʝʢʪʫʨʘ ʋʢʨʘʾʥʠ. - 2021. - ˉ2(10). - ʉ. 67-75. 
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ʉ. ʄʝʣʴʥʠʢ, ʩʪ. ʛʨ. ɹɯ-23ʄ-2, 

ɺ. ʗʮʫʥ, ʜʦʮ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʧʽʜʚʠʱʝʥʥʷ ʤʽʮʥʦʩʪʽ ʙʫʜʽʚʝʣʴ ʽʟ ʮʝʛʣʠ ʪʘ ʜʨʽʙʥʦ ʙʣʦʢʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʟʤʫʰʫʻ ʙʫʜʽʚʝʣʴʥʠʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʨʘʜʠʮʽʡʥʽ ʩʧʦʩʦʙʠ ʧʦʩʠʣʝʥʥʷ ʢʣʘʜʢʠ, ʘ ʪʘʢʦʞ 

ʨʦʟʨʦʙʣʷʪʠ ʥʦʚʽ ʩʧʦʩʦʙʠ ʘʨʤʫʚʘʥʥʷ ʥʝʩʫʯʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ɸʨʤʫʚʘʥʥʷ ʮʝʛʣʷʥʦʾ ʢʣʘʜʢʠ ʩʪʽʥ, 

ʬʫʥʜʘʤʝʥʪʫ, ʦʧʦʨʥʠʭ ʢʦʣʦʥ ʜʦʟʚʦʣʷʻ ʩʫʪʪʻʚʦ ʟʥʠʟʠʪʠ ʨʠʟʠʢʠ ʫʪʚʦʨʝʥʥʷ ʚ ʥʠʭ ʪʨʽʱʠʥ ʪʘ 

ʨʫʡʥʫʚʘʥʴ. ʅʝʦʙʭʽʜʥʽʩʪʴ ʘʨʤʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʝʣʝʤʝʥʪʽʚ ʤʦʞʝ ʚʠʥʠʢʥʫʪʠ ʟ ʨʽʟʥʠʭ 

ʧʨʠʯʠʥ: 

- ʚʠʩʦʢʘ ʡʤʦʚʽʨʥʽʩʪʴ ʨʫʭʫ ˇʨʫʥʪʫ, ʩʫʪʪʻʚʘ ʫʩʘʜʢʘ ʙʫʜʦʚʠ; 

- ʟʥʘʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʥʝʩʫʯʽ ʩʪʽʥʠ, ʱʦ ʯʘʩʪʦ ʚʠʥʠʢʘʻ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ 
ʙʘʛʘʪʦʧʦʚʝʨʭʦʚʠʭ ʙʫʜʽʚʝʣʴ ʪʘ ʧʨʦʤʠʩʣʦʚʠʭ ʦʙ'ʻʢʪʽʚ. 

ɺ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʘʨʤʫʚʘʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʜʣʷ ʚʠʧʨʘʚʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʦʤʠʣʦʢ, 

ʥʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʥʝ ʚʠʢʦʥʘʥʘ ʧʝʨʝʚ'ʷʟʢʘ ʰʚʽʚ ʢʣʘʜʦʢ. 

ɯʩʥʫʻ ʢʽʣʴʢʘ ʤʝʪʦʜʽʚ ʘʨʤʫʚʘʥʥʷ ʮʝʛʣʷʥʦʾ ʢʣʘʜʢʠ. ɼʦ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʚʠʜʽʚ 

ʚʽʜʥʦʩʷʪʴʩʷ: 

ɻʦʨʠʟʦʥʪʘʣʴʥʝ ʘʨʤʫʚʘʥʥʷ 

ʊʝʭʥʦʣʦʛʽʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠ ʢʣʘʜʮʽ ʧʝʨʝʛʦʨʦʜʦʢ ʽ ʩʪʽʥ ʪʦʚʱʠʥʦʶ ʚ ʦʜʥʫ ʮʝʛʣʫ ʚ 

ʦʙʣʘʩʪʽ ʾʭ ʟ'ʻʜʥʘʥʥʷ, ʘ ʪʘʢʦʞ ʟʦʥʘʭ, ʱʦ ʟʘʟʥʘʶʪʴ ʟʤʽʥʠ ʚʥʫʪʨʽʰʥʽʭ ʥʘʧʨʫʛ. ʇʦʟʜʦʚʞʥʻ 

ʧʦʩʠʣʝʥʥʷ ʜʦʟʚʦʣʷʻ ʩʫʪʪʻʚʦ ʟʤʝʥʰʠʪʠ ʨʠʟʠʢ ʧʦʷʚʠ ʪʨʽʱʠʥ ʫ ʤʽʩʮʷʭ: ʩʪʠʢʽʚ ʟʦʚʥʽʰʥʽʭ ʩʪʽʥ; 

ʟ'ʻʜʥʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʪʘ ʚʥʫʪʨʽʰʥʽʭ ʥʝʩʫʯʠʭ ʩʪʽʥ; ʩʘʤʦʥʝʩʫʯʠʭ ʩʪʽʥ ʪʘ ʧʝʨʝʛʦʨʦʜʦʢ. 

ʎʝ ʧʽʜʚʠʱʫʻ ʥʝ ʪʽʣʴʢʠ ʤʽʮʥʽʩʪʴ ʪʘ ʣʦʢʘʣʴʥʫ ʩʪʽʡʢʽʩʪʴ ʢʣʘʜʢʠ, ʘʣʝ ʡ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʗʢʱʦ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʤʽʮʥʶʚʘʪʠ ʤʫʨ ʩʪʽʥʠ ʧʦ ʚʩʽʡ ʜʦʚʞʠʥʽ, ʧʦʩʠʣʝʥʥʷ 

ʚʠʢʦʥʫʻʪʴʩʷ ʩʧʦʩʦʙʦʤ ʩʪʚʦʨʝʥʥʷ ʘʨʤʦʧʦʷʩʘ. ʇʨʠ ʮʴʦʤʫ ʧʨʦʚʦʜʠʪʴʩʷ ʘʨʤʫʚʘʥʥʷ ʮʝʛʣʷʥʦʾ 

ʢʣʘʜʢʠ ʧʦ ʚʩʽʡ ʜʦʚʞʠʥʽ ʩʪʽʥʠ ʜʦ ʚʝʨʭʫ, ʘ ʨʦʟʨʘʭʫʥʦʢ ʤʽʮʥʦʩʪʽ ʚʠʟʥʘʯʘʻ ʯʝʨʝʟ ʩʢʽʣʴʢʠ ʨʷʜʽʚ 

ʥʝʦʙʭʽʜʥʦ ʧʽʜʩʠʣʶʚʘʪʠ. ʊʘʢʠʡ ʤʝʪʦʜ ʘʨʤʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʩʫʪʪʻʚʦ ʟʥʠʟʠʪʠ ʨʠʟʠʢ 

ʨʦʟʪʨʽʩʢʫʚʘʥʥʷ ʢʣʘʜʢʠ ʧʨʠ ʚʧʣʠʚʽ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʪʘ ʫʩʘʜʢʦʚʠʭ ʜʝʬʦʨʤʘʮʽʡ. 

ʇʦʧʝʨʝʯʥʝ ʘʨʤʫʚʘʥʥʷ 

ʊʘʢʝ ʧʦʩʠʣʝʥʥʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʘʨʤʫʚʘʥʥʷ ʩʪʽʥ ʟ ʢʣʘʜʢʠ ʚ 2 ʽ ʙʽʣʴʰʝ ʮʝʛʣʠ 

ʪʦʚʱʠʥʦʶ, ʘ ʪʘʢʦʞ ʢʦʣʦʥ, ʱʦ ʦʢʨʝʤʦ ʩʪʦʷʪʴ. ʄʝʪʘ ʧʦʩʠʣʝʥʥʷ ï ʟʙʽʣʴʰʠʪʠ ʤʽʮʥʽʩʪʴ ʢʣʘʜʢʠ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʮʝʛʣʘ ʻ ʤʘʪʝʨʽʘʣʦʤ, ʱʦ ʜʦʙʨʝ ʧʨʘʮʶʻ ʥʘ ʣʽʥʽʡʥʠʡ ʩʪʠʩʢ, ʢʣʘʜʢʘ ʟʘʟʥʘʻ 

ʦʙ'ʻʤʥʦʾ ʥʘʧʨʫʛʠ. 

ɺʝʨʪʠʢʘʣʴʥʝ ʘʨʤʫʚʘʥʥʷ ʢʣʘʜʢʠ 

ɻʦʣʦʚʥʝ ʟʘʚʜʘʥʥʷ ʘʨʤʫʚʘʥʥʷ - ʟʙʽʣʴʰʝʥʥʷ ʤʽʮʥʦʩʪʽ ʥʝʧʝʨʝʚ'ʷʟʘʥʦʾ ʢʣʘʜʢʠ, ʦʢʨʝʤʘ 

ʮʝʛʣʘ ʚ ʷʢʽʡ ʧʨʘʮʶʻ ʥʘ ʚʠʛʠʥ ʪʘ ʟʨʽʟ. ʊʫʪ ʘʨʤʘʪʫʨʘ, ʷʢʘ ʥʝ ʟʥʠʞʫʻ ʤʽʮʥʽʩʪʴ ʧʨʠ ʜʽʾ ʟʫʩʠʣʴ 

ʨʦʟʪʷʛʫʚʘʥʥʷ, ʟʜʘʪʥʘ ʩʫʪʪʻʚʦ ʟʥʠʟʠʪʠ ʜʝʬʦʨʤʘʮʽʡʥʽ ʥʘʧʨʫʞʝʥʥʷ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʮʝʛʣʷʥʽʡ 

ʢʣʘʜʮʽ. ʊʝʭʥʦʣʦʛʽʷ ʜʫʞʝ ʨʽʜʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʤʘʣʦʧʦʚʝʨʭʦʚʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ. ʅʘʡʯʘʩʪʽʰʝ 

ʤʝʪʦʜ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʦʩʠʣʝʥʥʷ ʮʝʛʣʷʥʠʭ ʦʧʦʨ, ʩʪʦʚʧʽʚ, ʢʦʣʦʥ, ʜʦʟʚʦʣʷʶʯʠ ʟʙʝʨʝʛʪʠ 

ʥʝʟʤʽʥʥʽʩʪʴ ʛʝʦʤʝʪʨʽʾ ʾʭ ʧʝʨʝʪʠʥʫ. 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 

1. Comparison of mechanical properties of glass fiber/vinyl ester and carbon fiber/vinyl ester composites / 

Wonderly Christopher, Grenestedt Joachim, Fernlund Gºran, CŊpus Elvis // Composites. B. 2005. ˉ 5. Pp. 

417ï426. 
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ʆʎɯʅʂɸ ɽʂʉʇʃʋɸʊɸʎɯʁʅʆɻʆ ʉʊɸʅʋ ʄʆʉʊʆɺʀʍ ʂʆʅʉʊʈʋʂʎɯʁ 

ʇʆʃʊɸɺʉʔʂʆɰ ʆɹʃɸʉʊɯ: ʇʈʆɹʃɽʄʀ ʊɸ ʐʃʗʍʀ ɺʀʈɯʐɽʅʅʗ 

ʈ.ʈ.ʄʽʱʝʥʢʦ, ʘʩʧ., 

 ɸ.ɺ. ɻʘʩʝʥʢʦ, ʜʦʮ., ʜ-ʨ. ʪʝʭʥ. ʥʘʫʢ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʇʦʣʪʘʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ ʽʤʝʥʽ ʖʨʽʷ ʂʦʥʜʨʘʪʶʢʘè 

ʄʦʩʪʦʚʽ ʩʧʦʨʫʜʠ ʚʽʜʽʛʨʘʶʪʴ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʩʫʯʘʩʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ. ɰʭʥʽʡ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ 

ʙʝʟʧʝʢʫ ʨʫʭʫ, ʝʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʝʨʝʚʝʟʝʥʴ ʪʘ ʟʘʛʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʢʦʤʫʥʽʢʘʮʽʡ. ʎʝ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʽʜʪʨʠʤʘʥʥʷ ʚʠʩʦʢʠʭ ʩʪʘʥʜʘʨʪʽʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʦʩʪʽʚ 

ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʚʦʻʯʘʩʥʦʛʦ ʧʨʦʚʝʜʝʥʥʷ ʨʝʤʦʥʪʥʠʭ ʨʦʙʽʪ. 

ʆʜʥʘʢ, ʩʫʯʘʩʥʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʤʦʩʪʦʚʦʶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ ʩʪʠʢʘʻʪʴʩʷ ʟ ʥʠʟʢʦʶ 

ʩʫʪʪʻʚʠʭ ʚʠʢʣʠʢʽʚ. ɯʩʥʫʶʯʘ ʤʦʜʝʣʴ ʦʨʛʘʥʽʟʘʮʽʾ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ 

ʨʝʤʦʥʪʫ ʤʦʩʪʦʚʠʭ ʩʧʦʨʫʜ ʜʝʤʦʥʩʪʨʫʻ ʩʚʦʶ ʥʝʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʚʠʨʽʰʝʥʥʽ ʥʘʛʘʣʴʥʠʭ ʟʘʚʜʘʥʴ. 

ʎʷ ʧʨʦʙʣʝʤʘ ʤʘʻ ʢʦʤʧʣʝʢʩʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʟʫʤʦʚʣʝʥʘ ʢʽʣʴʢʦʤʘ ʢʣʶʯʦʚʠʤʠ ʬʘʢʪʦʨʘʤʠ: 

ʚ̔ ʜʩʫʪʥʽʩʪʴ ʥʘʣʝʞʥʦʛʦ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʨʝʩʫʨʩʥʽ ʦʙʤʝʞʝʥʥʷ, ʢʘʜʨʦʚʦ-

ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʧʨʦʙʣʝʤʠ[1]. 

ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ, ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʫ ʨʦʟʨʦʙʮʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʦʮʽʥʢʠ ʚʘʨʽʘʥʪʽʚ 

ʨʝʤʦʥʪʫ ʤʦʩʪʦʚʠʭ ʩʧʦʨʫʜ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʧʦʚʠʥʝʥ ʙʘʟʫʚʘʪʠʩʷ ʥʘ ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʦʤʫ ʘʥʘʣʽʟʽ, 

ʱʦ ʚʨʘʭʦʚʫʻ: ʝʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʝʤʦʥʪʥʠʭ ʨʦʙʽʪ, ʩʦʮʽʘʣʴʥʠʡ ʚʧʣʠʚ ʥʘ ʤʽʩʮʝʚʽ 

ʛʨʦʤʘʜʠ, ʝʢʦʣʦʛʽʯʥʽ ʥʘʩʣʽʜʢʠ ʨʝʤʦʥʪʥʠʭ ʟʘʭʦʜʽʚ, ʜʦʚʛʦʩʪʨʦʢʦʚʫ ʩʪʘʣʽʩʪʴ ʧʨʠʡʥʷʪʠʭ ʨʽʰʝʥʴ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʜʦʟʚʦʣʠʪʴ ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʨʦʮʝʩ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʱʦʜʦ 

ʨʝʤʦʥʪʫ ʤʦʩʪʦʚʠʭ ʩʧʦʨʫʜ ʪʘ ʟʘʙʝʟʧʝʯʠʪʴ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʷʚʥʠʭ ʨʝʩʫʨʩʽʚ 

ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ ʥʘʣʝʞʥʦʛʦ ʨʽʚʥʷ ʙʝʟʧʝʢʠ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

ʂʦʤʧʣʝʢʩʥʠʡ ʘʥʘʣʽʟ ʩʫʯʘʩʥʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ ʚʠʷʚʣʷʻ ʢʨʠʪʠʯʥʫ ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʤʽʞ ʾʾ ʩʢʣʘʜʦʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ. ʊʨʘʜʠʮʽʡʥʠʡ ʧʽʜʭʽʜ, ʷʢʠʡ ʟʦʩʝʨʝʜʞʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʥʘ 

ʨʫʭʦʤʦʤʫ ʩʢʣʘʜʽ, ʥʝ ʚʨʘʭʦʚʫʻ ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ ʩʪʘʥ ʪʘ ʩʧʨʦʤʦʞʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʟʦʢʨʝʤʘ ʰʣʷʭʽʚ ʩʧʦʣʫʯʝʥʥʷ. ʊʘʢʘ ʦʜʥʦʙʽʯʥʽʩʪʴ ʫ ʧʣʘʥʫʚʘʥʥʽ ʨʦʟʚʠʪʢʫ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʝʢʪʦʨʫ ʩʪʚʦʨʶʻ ʥʠʟʢʫ ʩʠʩʪʝʤʥʠʭ ʧʨʦʙʣʝʤ. 

ʂʣʶʯʦʚʽ ʜʠʩʧʨʦʧʦʨʮʽʾ ʧʨʦʷʚʣʷʶʪʴʩʷ ʫ ʥʘʩʪʫʧʥʠʭ ʘʩʧʝʢʪʘʭ: ʪʝʭʥʽʯʥʘ ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ, 

ʩʪʨʽʤʢʝ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʩʫʪʪʻʚʝ ʟʙʽʣʴʰʝʥʥʷ ʦʩʴʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, 

ʙ̔ ʣʴʰʽʩʪʴ ʤʦʩʪʦʚʠʭ ʩʧʦʨʫʜ ʟʙʫʜʦʚʘʥʦ ʚ ʩʝʨʝʜʠʥʽ XX ʩʪʦʣʽʪʪʷ. ʇʨʦʝʢʪʥʽ ʥʦʨʤʠ ʪʦʛʦ ʯʘʩʫ ʥʝ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʫʯʘʩʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ. ɿʘʩʪʘʨʽʣʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʨʽʰʝʥʥʷ ʥʝ ʨʦʟʨʘʭʦʚʘʥʽ ʥʘ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʩʫʯʘʩʥʦʛʦ ʪʨʘʬʽʢʫ [2]. 

ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʩʣʽʜ ʧʨʠʜʽʣʠʪʠ ʩʪʚʦʨʝʥʥʶ ʟʙʘʣʘʥʩʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʚʟʘʻʤʦʜʽʾ ʤʽʞ 

ʜʝʨʞʘʚʥʠʤ ʩʝʢʪʦʨʦʤ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʪʘ ʢʦʤʝʨʮʽʡʥʠʤʠ ʧʝʨʝʚʽʟʥʠʢʘʤʠ. ʎʝ 

ʤʦʞʝ ʚʢʣʶʯʘʪʠ: ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ, ʨʦʟʨʦʙʢʫ ʝʢʦʥʦʤʽʯʥʠʭ 

ʤʝʭʘʥʽʟʤʽʚ ʢʦʤʧʝʥʩʘʮʽʾ, ʩʪʚʦʨʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʚʘʛʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ, 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʩʪʘʥʜʘʨʪʽʚ. 

ɸʥʘʣʽʟ ʩʪʘʥʫ ʤʦʩʪʦʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚʠʷʚʣʷʻ ʢʨʠʪʠʯʥʫ ʜʠʩʧʨʦʧʦʨʮʽʶ ʤʽʞ 

ʬʘʢʪʠʯʥʠʤʠ ʪʘ ʥʝʦʙʭʽʜʥʠʤʠ ʦʙʩʷʛʘʤʠ ʨʝʤʦʥʪʥʠʭ ʨʦʙʽʪ, ʱʦ ʩʬʦʨʤʫʚʘʣʘʩʷ ʧʨʦʪʷʛʦʤ 

ʦʩʪʘʥʥʴʦʾ ʯʚʝʨʪʽ ʩʪʦʣʽʪʪʷ. ʎʷ ʩʠʪʫʘʮʽʷ ʦʙʫʤʦʚʣʝʥʘ ʢʽʣʴʢʦʤʘ ʢʣʶʯʦʚʠʤʠ ʬʘʢʪʦʨʘʤʠ: 

ʥʘʢʦʧʠʯʝʥʥʷ ʚʽʜʢʣʘʜʝʥʠʭ ʨʝʤʦʥʪʥʠʭ ʨʦʙʽʪ, ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʩʧʦʨʫʜ ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ 

ʛʨʘʥʠʯʥʦʛʦ ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʥʝʤʦʞʣʠʚʽʩʪʴ ʦʜʥʦʯʘʩʥʦʾ ʤʦʜʝʨʥʽʟʘʮʽʾ ʚʩʽʭ ʦʙ'ʻʢʪʽʚ, 

ʆʙʤʝʞʝʥʽ ʤʦʞʣʠʚʦʩʪʽ ʥʦʚʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʨʝʢʦʥʩʪʨʫʢʮʽʾ. 

ɼʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ 143 ʤʦʩʪʦʚʠʭ ʩʧʦʨʫʜ ʇʦʣʪʘʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʱʦ 

ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʜʦʨʦʛʘʭ ʟʘʛʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʜʝʨʞʘʚʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʜʝʤʦʥʩʪʨʫʻ 

ʥʘʩʪʫʧʥʠʡ ʨʦʟʧʦʜʽʣ: 

ʘ) ʟʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤ ʩʪʘʥʦʤ: 
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- 17% ʩʧʦʨʫʜ ʫ 2-ʤʫ ʩʪʘʥʽ (ʜʦʙʨʠʡ); 

- 37% ʩʧʦʨʫʜ ʫ 3-ʤʫ ʩʪʘʥʽ (ʧʨʘʮʝʟʜʘʪʥʽ); 

- 29% ʩʧʦʨʫʜ ʫ 4-ʤʫ ʩʪʘʥʽ (ʦʙʤʝʞʝʥʦ ʧʨʘʮʝʟʜʘʪʥʽ); 

- 4% ʩʧʦʨʫʜ ʚ ʘʚʘʨʽʡʥʦʤʫ ʩʪʘʥʽ. 

ʙ) ʢʨʠʪʠʯʥʽ ʝʣʝʤʝʥʪʠ ʦʙʤʝʞʝʥʦ ʧʨʘʮʝʟʜʘʪʥʠʭ ʤʦʩʪʽʚ: 

- ʧʨʦʛʦʥʦʚʽ ʙʫʜʦʚʠ; 

- ʪʨʦʪʫʘʨʥʽ ʢʦʥʩʪʨʫʢʮʽʾ; 

- ʦʧʦʨʥʽ ʯʘʩʪʠʥʠ; 

- ʜʝʬʦʨʤʘʮʽʡʥʽ ʰʚʠ. 

ɹʽʣʴʰʽʩʪʴ ʝʣʝʤʝʥʪ̔ ʚ ʧʝʨʝʙʫʚʘʶʪʴ ʫ 5-ʤʫ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʤʫ ʩʪʘʥʽ ʪʘ ʧʦʪʨʝʙʫʶʪʴ 

ʥʝʚʽʜʢʣʘʜʥʦʛʦ ʢʘʧʽʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʫ. 

ʆʩʥʦʚʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʟʙʝʨʝʞʝʥʥʷ ʤʦʩʪʦʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚʢʣʶʯʘʶʪʴ: 

ʘ) ʧʝʨʰʦʯʝʨʛʦʚʽ ʟʘʭʦʜʠ: 

- ʧ̔ ʜʩʠʣʝʥʥʷ ʥʝʩʫʯʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʘʚʘʨʽʡʥʠʭ ʩʧʦʨʫʜ; 

- ʟʘʭʠʩʪ ʚʽʜ ʧʦʜʘʣʴʰʦʾ ʜʝʛʨʘʜʘʮʽʾ; 

- ʧʨʦʜʦʚʞʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ ʨʝʩʫʨʩʫ; 

ʙ) ʢʨʠʪʠʯʥʽ ʚʠʧʘʜʢʠ: 

- ʨʦʟʨʦʙʢʘ ʧʨʦʝʢʪʽʚ ʪʠʤʯʘʩʦʚʠʭ ʰʪʫʯʥʠʭ ʩʧʦʨʫʜ; 

- ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ; 

- ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʨʝʨʚʥʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʧʦʣʫʯʝʥʥʷ; 

ʚ) ʜʦʚʛʦʩʪʨʦʢʦʚʽ ʟʘʭʦʜʠ: 

- ʨʦʟʨʦʙʢʘ ʢʦʤʧʣʝʢʩʥʦʾ ʧʨʦʛʨʘʤʠ ʨʝʢʦʥʩʪʨʫʢʮʽʾ; 

- ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʧʨʝʚʝʥʪʠʚʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ; 

- ʦʧʪʠʤʽʟʘʮʽʷ ʨʦʟʧʦʜʽʣʫ ʨʝʩʫʨʩʽʚ. 

ʊʘʢʘ ʩʠʪʫʘʮʽʷ ʚʠʤʘʛʘʻ ʨʦʟʨʦʙʢʠ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ, ʷʢʠʡ ʙʠ ʚʨʘʭʦʚʫʚʘʚ: 

- ʦʙʤʝʞʝʥʽʩʪʴ ʬʽʥʘʥʩʦʚʠʭ ʨʝʩʫʨʩʽʚ; 

- ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ ʨʝʤʦʥʪʥʠʭ ʨʦʙʽʪ; 

- ʪʝʭʥʽʯʥʫ ʩʢʣʘʜʥʽʩʪʴ ʨʝʢʦʥʩʪʨʫʢʮʽʾ; 

- ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʝ ʟʥʘʯʝʥʥʷ ʦʙ'ʻʢʪʽʚ. 

ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʤʦʩʪʦʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʠʩʪʝʤʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ, 

ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʥʝʚʽʜʢʣʘʜʥʦʛʦ ʚʠʨʽʰʝʥʥʷ. ʂʨʠʪʠʯʥʘ ʩʠʪʫʘʮʽʷ ʟʫʤʦʚʣʝʥʘ ʧʦʻʜʥʘʥʥʷʤ ʢʽʣʴʢʦʭ 

ʢʣʶʯʦʚʠʭ ʬʘʢʪʦʨʽʚ: ʩʪʨʫʢʪʫʨʥʽ ʜʠʩʧʨʦʧʦʨʮʽʾ; ʪʝʭʥʽʯʥʽ ʚʠʢʣʠʢʠ; ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʧʨʦʙʣʝʤʠ ʪʘ 

ʟʘʭʦʜʠ; ʩʪʨʘʪʝʛʽʯʥʽ ʨʽʰʝʥʥʷ; ʬ̔ʥʘʥʩʦʚʦ-ʝʢʦʥʦʤʽʯʥʽ ʤʝʭʘʥʽʟʤʠ. ʈʝʘʣʽʟʘʮʽʷ ʮʠʭ ʟʘʭʦʜʽʚ 

ʜʦʟʚʦʣʠʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʧ̔ ʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʤʦʩʪʦʚʠʭ ʩʧʦʨʫʜ, ʦʧʪʠʤʽʟʘʮʽʶ ʚʠʪʨʘʪ ʥʘ 

ʫʪʨʠʤʘʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʧʦʢʨʘʱʝʥʥʷ ʙʝʟʧʝʢʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʧʦʣʫʯʝʥʥʷ, ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ ʚ ʮʽʣʦʤʫ. 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 
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ʉʋʏɸʉʅɯ ɯʅʉʊʈʋʄɽʅʊʀ ʄʆɼɽʃʖɺɸʅʅʗ ʊɸ ʇʈʆɽʂʊʋɺɸʅʅʗ ʋ 

ʇɯɼɻʆʊʆɺʎɯ ʌɸʍɯɺʎɯɺ ʇʈʆʌɽʉɯʁʅʆɰ ʊɸ ʊɽʍʅʆʃʆɻɯʏʅʆɰ ʆʉɺɯʊʀ 

 

ʇ.ʆ. ʄʦʣʯʘʥʦʚ, ʜʦʮ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ  

ʇʦʣʪʘʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺ. ɻ. ʂʦʨʦʣʝʥʢʘ, 

ʖ.ɸ. ʉʨʽʙʥʘ, ʜʦʮ., ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ  

ʇʦʣʪʘʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺ. ɻ. ʂʦʨʦʣʝʥʢʘ, 

ɺ.ʄ. ʂʦʥʜʝʣʴ, ʜʦʮ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ  

ʇʦʣʪʘʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺ. ɻ. ʂʦʨʦʣʝʥʢʘ 

ʉʫʯʘʩʥʽ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ 

ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʟʨʦʙʢʠ, ʦʧʪʠʤʽʟʘʮʽʶ 

ʢʦʥʩʪʨʫʢʮʽʡ ʪʘ ʽʥʪʝʛʨʘʮʽʶ ʽʥʥʦʚʘʮʽʡʥʠʭ ʨʽʰʝʥʴ. ʉʝʨʝʜ ʥʘʡʙʽʣʴʰ ʚʽʜʦʤʠʭ ʽ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʧʨʦʛʨʘʤ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ AutoCAD, CATIA, SolidWorks,Fusion 360 ʽ 

SiemensNX. 

AutoCAD ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʩʪʘʨʽʰʠʭ ʽ ʥʘʡʙʽʣʴʰ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ 2D- ʪʘ 

3D-ʧʨʦʝʢʪʫʚʘʥʥʷ. ɿʘʚʜʷʢʠ ʰʠʨʦʢʠʤ ʤʦʞʣʠʚʦʩʪʷʤ ʩʪʚʦʨʝʥʥʷ ʢʨʝʩʣʝʥʴ ʽ ʤʦʜʝʣʝʡ, ʧʨʦʛʨʘʤʘ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʘʨʭʽʪʝʢʪʫʨʽ, ʙʫʜʽʚʥʠʮʪʚʽ, ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ ʪʘ ʽʥʰʠʭ ʛʘʣʫʟʷʭ. ɰʾ 

ʬʫʥʢʮʽʦʥʘʣ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʦʪʦʯʥʫ ʨʦʟʨʦʙʢʫ ʧʨʦʻʢʪʽʚ, ʽʥʪʝʛʨʘʮʽʶ ʟ ʽʥʰʠʤʠ ʧʨʦʛʨʘʤʥʠʤʠ 

ʧʨʦʜʫʢʪʘʤʠ ʪʘ ʧʨʦʩʪʦʪʫ ʦʙʤʽʥʫ ʜʦʢʫʤʝʥʪʘʮʽʻʶ.CATIA ʻ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʤ ʨʽʰʝʥʥʷʤ ʜʣʷ 

ʤʦʜʝʣʶʚʘʥʥʷ ʩʢʣʘʜʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʷʢʝ ʟʥʘʡʰʣʦ ʩʚʦʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʘʚʽʘʮʽʡʥʽʡ, 

ʘʚʪʦʤʦʙʽʣʴʥʽʡ ʪʘ ʩʫʜʥʦʙʫʜʽʚʥʽʡ ʛʘʣʫʟʷʭ. ʇʨʦʛʨʘʤʘ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʪʨʠʚʠʤʽʨʥʽ ʤʦʜʝʣʽ ʟ 

ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ ʜʝʪʘʣʽʟʘʮʽʾ, ʘʥʘʣʽʟʫʚʘʪʠ ʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ ʽ ʚʠʢʦʥʫʚʘʪʠ 

ʩʠʤʫʣʷʮʽʾ ʨʦʙʦʪʠ ʤʝʭʘʥʽʟʤʽʚ. ɿʘʚʜʷʢʠ ʩʚʦʾʡ ʫʥʽʚʝʨʩʘʣʴʥʦʩʪʽ CATIA ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʜʣʷ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʪʘʢ ʽ ʜʣʷ ʢʦʤʧʣʝʢʩʥʠʭ ʩʠʩʪʝʤ.Fusion 360 ʻ ʧʦʧʫʣʷʨʥʠʤ 

ʭʤʘʨʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʩʠʤʫʣʷʮʽʾ. ɿʘʚʜʷʢʠ 

ʟʨʫʯʥʦʤʫ ʽʥʪʝʨʬʝʡʩʫ ʪʘ ʤʦʞʣʠʚʦʩʪʷʤ ʢʦʣʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ, ʧʨʦʛʨʘʤʘ ʦʩʦʙʣʠʚʦ ʧʦʧʫʣʷʨʥʘ 

ʩʝʨʝʜ ʽʥʞʝʥʝʨʽʚ, ʜʠʟʘʡʥʝʨʽʚ ʽ ʧʽʜʧʨʠʻʤʮʽʚ. Fusion 360 ʘʢʪʠʚʥʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʧʨʦʪʦʪʠʧʽʚ, ʤʦʜʝʣʶʚʘʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʽ ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ.Siemens NX 

ʧʨʦʧʦʥʫʻ ʧʦʪʫʞʥʠʡ ʥʘʙʽʨ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʩʠʤʫʣʷʮʽʾ ʽ 

ʚʠʨʦʙʥʠʮʪʚʘ. ʇʨʦʛʨʘʤʘ ʻ ʢʣʶʯʦʚʠʤ ʨʽʰʝʥʥʷʤ ʜʣʷ ʨʦʟʨʦʙʢʠ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ 

ʫ ʛʘʣʫʟʷʭ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ, ʘʝʨʦʢʦʩʤʽʯʥʦʾ ʽʥʞʝʥʝʨʽʾ ʪʘ ʤʝʜʠʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. Siemens NX 

ʟʘʙʝʟʧʝʯʫʻ ʪʦʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ, ʙʘʛʘʪʦʨʽʚʥʝʚʠʡ ʘʥʘʣʽʟ ʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ. 

ʋʩʽ ʮʽ ʧʨʦʛʨʘʤʠ ʤʘʶʪʴ ʩʧʽʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʪʘʢʽ ʷʢ ʚʠʩʦʢʘ ʪʦʯʥʽʩʪʴ, ʤʦʞʣʠʚʽʩʪʴ 

ʽʥʪʝʛʨʘʮʽʾ ʟ ʽʥʰʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʪʘ ʘʜʘʧʪʘʮʽʷ ʜʦ ʧʦʪʨʝʙ ʢʦʥʢʨʝʪʥʠʭ ʛʘʣʫʟʝʡ. ʅʘʫʢʦʚʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ. ɸʥʘʣʽʟ CATIA ʫ 

ʘʚʽʘʮʽʡʥʽʡ ʽʥʜʫʩʪʨʽʾʧʽʜʢʨʝʩʣʶʻ ʾʾ ʟʜʘʪʥʽʩʪʴ ʦʧʪʠʤʽʟʫʚʘʪʠ ʢʦʥʩʪʨʫʢʮʽʾ ʣʽʪʘʢʽʚ, ʟʥʠʞʫʶʯʠ ʾʭ 

ʚʘʛʫ ʪʘ ʧʽʜʚʠʱʫʶʯʠ ʘʝʨʦʜʠʥʘʤʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

SolidWorks ʻ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ 

ʧʨʦʝʢʪʫʚʘʥʥʷ, ʷʢʝ ʟʘʙʝʟʧʝʯʫʻ ʽʥʪʝʛʨʘʮʽʶ ʟ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʜʦʜʘʪʢʘʤʠ ʪʘ ʩʝʨʚʽʩʘʤʠ, ʪʘʢʠʤʠ 

ʷʢ Microsoft Office, Adobe Creative Suite, Dropbox ʽ Google Drive. ʎʝ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ 

ʦʙʤʽʥʶʚʘʪʠʩʷ ʜʘʥʠʤʠ ʪʘ ʜʦʢʫʤʝʥʪʘʮʽʻʶ ʤʽʞ ʯʣʝʥʘʤʠ ʢʦʤʘʥʜʠ ʪʘ ʟʘʮʽʢʘʚʣʝʥʠʤʠ ʩʪʦʨʦʥʘʤʠ, 

ʩʧʨʠʷʶʯʠ ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ. ɿʘʚʜʷʢʠ ʰʠʨʦʢʠʤ ʤʦʞʣʠʚʦʩʪʷʤ ʧʨʦʛʨʘʤʘ ʟʥʘʭʦʜʠʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ, ʚʢʣʶʯʘʶʯʠ ʘʚʪʦʤʦʙʽʣʴʥʫ ʧʨʦʤʠʩʣʦʚʽʩʪʴ, ʘʝʨʦʢʦʩʤʽʯʥʫ 

ʽʥʜʫʩʪʨʽʶ, ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ, ʚʠʨʦʙʥʠʮʪʚʦ, ʤʝʜʠʯʥʫ ʪʝʭʥʽʢʫ, ʝʣʝʢʪʨʦʥʽʢʫ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʽ 

ʪʝʭʥʦʣʦʛʽʾ. 
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74                                                             x ̝̩̝̆̎̓̑́̌̎̏̔̋̑́̎̒̋̉̊ ̨̗̝̎́̏̎́̌̎̉̊ ̨̖̘̓̆̎̎̉̊ ̨̔̎̃̆̑̒̉̓ ̆̓ 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʫʯʘʩʥʽ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ, ʪʘʢʽ ʷʢ AutoCAD, CATIA, Fusion 360 ʽ 

Siemens NX, SolidWorks, ʩʪʘʣʠ ʥʝʚʽʜôʻʤʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʫ ʙʘʛʘʪʴʦʭ ʛʘʣʫʟʷʭ, ʩʧʨʠʷʶʯʠ 

ʽʥʥʦʚʘʮʽʷʤ, ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʧʨʦʝʢʪʥʠʭ ʨʽʰʝʥʴ. 

ʋ ʘʚʪʦʤʦʙʽʣʴʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ SolidWorks ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ 

ʦʧʪʠʤʽʟʘʮʽʾ ʢʦʥʩʪʨʫʢʮʽʡ ʘʚʪʦʤʦʙʽʣʽʚ, ʜʦʟʚʦʣʷʶʯʠ ʩʪʚʦʨʶʚʘʪʠ 3D-ʤʦʜʝʣʽ, ʧʨʦʚʦʜʠʪʠ ʘʥʘʣʽʟʠ 

ʤʽʮʥʦʩʪʽ ʪʘ ʧʨʠʩʢʦʨʶʚʘʪʠ ʨʦʟʨʦʙʢʫ ʥʦʚʠʭ ʤʦʜʝʣʝʡ. ɺ ʘʝʨʦʢʦʩʤʽʯʥʽʡ ʛʘʣʫʟʽ ʧʨʦʛʨʘʤʘ ʩʧʨʠʷʻ 

ʨʦʟʨʦʙʮʽ ʣʽʪʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ ʽ ʨʘʢʝʪ, ʚʨʘʭʦʚʫʶʯʠ ʩʢʣʘʜʥʽ ʫʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʦʧʪʠʤʽʟʘʮʽʶ ʚʘʛʠ ʡ ʤʽʮʥʦʩʪʽ ʢʦʤʧʦʥʝʥʪʽʚ. ʋ ʩʬʝʨʽ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ SolidWorks ʜʦʧʦʤʘʛʘʻ 

ʧʨʦʝʢʪʫʚʘʪʠ ʤʝʭʘʥʽʟʤʠ, ʘʥʘʣʽʟʫʚʘʪʠ ʨʦʙʦʯʽ ʧʨʦʮʝʩʠ ʡ ʫʜʦʩʢʦʥʘʣʶʚʘʪʠ ʢʦʥʩʪʨʫʢʮʽʾ. ɻʘʣʫʟʽ 

ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʦʛʨʘʤʫ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʦʯʥʠʭ 3D-ʤʦʜʝʣʝʡ. ɺ ʝʣʝʢʪʨʦʥʽʮʽ 

SolidWorks ʜʦʟʚʦʣʷʻ ʤʦʜʝʣʶʚʘʪʠ ʝʣʝʢʪʨʦʥʥʽ ʧʨʠʩʪʨʦʾ, ʚʨʘʭʦʚʫʶʯʠ ʪʝʧʣʦʚʽ ʡ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʪʝʨʽʘʣʽʚ. 

ʉʫʯʘʩʥʽ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ, ʪʘʢʽ ʷʢ AutoCAD, CATIA, Fusion 360, Siemens NX ʪʘ 

SolidWorks, ʻ ʢʣʶʯʦʚʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʩʠʤʫʣʷʮʽʾ ʫ 

ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ɰʭ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ, ʽʥʪʝʛʨʘʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʧʦʪʫʞʥʠʡ 

ʬʫʥʢʮʽʦʥʘʣ ʩʧʨʠʷʶʪʴ ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ, ʧʽʜʚʠʱʝʥʥʶ ʪʦʯʥʦʩʪʽ ʨʦʟʨʦʙʦʢ ʽ 

ʚʧʨʦʚʘʜʞʝʥʥʶ ʽʥʥʦʚʘʮʽʡ. ɺʧʣʠʚ ʮʠʭ ʧʨʦʛʨʘʤ ʥʘ ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ 

ʰʠʨʦʢʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʫ ʪʘʢʠʭ ʩʬʝʨʘʭ, ʷʢ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ, ʘʚʽʘʮʽʷ, ʤʝʜʠʯʥʘ ʪʝʭʥʽʢʘ, 

ʙʫʜʽʚʥʠʮʪʚʦ ʪʘ ʝʣʝʢʪʨʦʥʽʢʘ. ʎʝ ʜʝʤʦʥʩʪʨʫʻ ʾʭ ʚʘʞʣʠʚʽʩʪʴ ʷʢ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʱʦ ʬʦʨʤʫʶʪʴ 

ʩʫʯʘʩʥʝ ʽʥʞʝʥʝʨʥʝ ʩʝʨʝʜʦʚʠʱʝ ʪʘ ʤʘʡʙʫʪʥʻ ʪʝʭʥʦʣʦʛʽʡ. 
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ʂʆʄʇ'ʖʊɽʈʅɽ ʄʆɼɽʃʖɺɸʅʅʗ ɽʃɽʄɽʅʊɯɺ ɻʈɽʁʌɽʈɸ ɼʃʗ 

ʆʏʀʑɽʅʅʗ ɯʅɾɽʅɽʈʅʀʍ ʄɽʈɽɾ 

ʄ.ʄ. ʅʝʩʪʝʨʝʥʢʦ,ʜʦʮ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ,  

ɺ.ʆ. ʂʦʣʦʜʦʯʢʘ, ʩʪ.ʛʨ. 301ʤʤ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʇʦʣʪʘʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ  ʽʤʝʥʽ ʖʨʽʷ ʂʦʥʜʨʘʪʶʢʘè, 

ɸ.ɯ. ɸʥʽʱʝʥʢʦ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʤʽʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʽʤʝʥʽ ʆ.ʄ. ɹʝʢʝʪʦʚʘ 

 

ʆʯʠʱʝʥʥʷ ʩʠʩʪʝʤ ʤʽʩʴʢʦʛʦ ʚʦʜʦʚʽʜʚʝʜʝʥʥʷ ʻ ʢʨʠʪʠʯʥʦʶ ʩʢʣʘʜʦʚʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʩʫʯʘʩʥʠʭ ʤʽʩʪ. ʋʨʙʘʥʽʟʘʮʽʷ, ʟʨʦʩʪʘʥʥʷ 

ʥʘʩʝʣʝʥʥʷ ʪʘ ʢʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ ʩʪʚʦʨʶʶʪʴ ʟʥʘʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʮʽ ʩʠʩʪʝʤʠ, ʱʦ ʚʠʤʘʛʘʻ 

ʧʦʰʫʢʫ ʥʦʚʠʭ ʨʽʰʝʥʴ.   

ʊʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ ʦʯʠʱʝʥʥʷ ʢʘʥʘʣʽʟʘʮʽʡʥʠʭ ʤʝʨʝʞ ʚ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʚʠʷʚʣʷʶʪʴʩʷ 

ʤʘʣʦʝʬʝʢʪʠʚʥʠʤʠ, ʦʩʦʙʣʠʚʦ ʜʣʷ ʨʦʙʦʪʠ ʫ ʩʢʣʘʜʥʠʭ ʫʤʦʚʘʭ. ʅʘʧʨʠʢʣʘʜ, ʥʘʢʦʧʠʯʝʥʥʷ ʪʚʝʨʜʠʭ 

ʚʽʜʭʦʜʽʚ, ʧʽʩʢʫ ʪʘ ʽʥʰʠʭ ʟʘʙʨʫʜʥʝʥʴ ʫ ʚʫʟʴʢʠʭ ʪʘ ʚʘʞʢʦʜʦʩʪʫʧʥʠʭ ʜʽʣʷʥʢʘʭ ʚʦʜʦʚʽʜʚʝʜʝʥʥʷ 

ʟʥʘʯʥʦ ʫʩʢʣʘʜʥʶʻ ʝʢʩʧʣʫʘʪʘʮʽʶ ʩʠʩʪʝʤ. ʗʢ ʥʘʩʣʽʜʦʢ, ʟʨʦʩʪʘʻ ʨʠʟʠʢ ʟʘʪʦʧʣʝʥʴ, ʧʦʰʢʦʜʞʝʥʥʷ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ.   

ʆʜʥʠʤ ʽʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʨʽʰʝʥʴ ʻ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʛʨʝʡʬʝʨʥʦʛʦ ʢʽʚʰʘ, ʷʢʠʡ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʦʩʘʜʽʚ ʪʘ ʚʽʜʭʦʜʽʚ ʟ ʢʘʥʘʣʽʟʘʮʽʡʥʠʭ ʩʠʩʪʝʤ.   

ɻʨʝʡʬʝʨʥʽ ʢʽʚʰʽ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʦʯʠʱʝʥʥʷ ʽʥʞʝʥʝʨʥʠʭ ʤʝʨʝʞ, ʚʠʢʦʥʫʶʪʴ 

ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʤʝʭʘʥʽʯʥʦʤʫ ʚʠʜʘʣʝʥʥʽ ʥʘʢʦʧʠʯʝʥʠʭ ʟʘʙʨʫʜʥʝʥʴ. ʆʜʥʘʢ, ʯʝʨʝʟ ʚʝʣʠʢʽ ʨʦʟʤʽʨʠ 

ʽ ʥʝʜʦʩʪʘʪʥʶ ʤʘʥʝʚʨʦʚʽʩʪʴ, ʾʭ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʨʦʙʦʪʽ ʥʘ ʢʦʤʧʘʢʪʥʠʭ ʘʙʦ ʚʘʞʢʦʜʦʩʪʫʧʥʠʭ 

ʜʽʣʷʥʢʘʭ ʦʙʤʝʞʝʥʘ. ʎʝ ʩʪʚʦʨʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʤʽʥʽ-ʩʠʩʪʝʤ ʛʨʝʡʬʝʨʽʚ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ 

ʩʧʝʮʠʬʽʢʫ ʪʘʢʠʭ ʫʤʦʚ. ʅʘ ʨʠʩʫʥʢʫ 1 ʧʦʢʘʟʘʥʦ ʧʨʦʮʝʩ ʦʯʠʩʪʢʠ ʩʠʩʪʝʤʠ ʟʣʠʚʦʚʠʭ ʤʝʨʝʞ. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʆʯʠʩʪʢʘ ʩʠʩʪʝʤ ʟʣʠʚʦʚʠʭ ʤʝʨʝʞ 
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.   

 

ʈʠʩʫʥʦʢ 2 ï ʄʦʜʝʣʴ ʛʨʝʡʬʝʨʘ 

ʂʦʤʧ'ʶʪʝʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʻ ʢʣʶʯʦʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʨʦʟʨʦʙʢʠ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʢʦʥʩʪʨʫʢʮʽʾ ʛʨʝʡʬʝʨʥʦʛʦ ʢʽʚʰʘ. ɺʠʢʦʨʠʩʪʦʚʫʯʁʠ ʧʨʦʛʨʘʤʥʠʡ ʢʦʤʧʣʝʢʩ ʉɸʇʈ  SolidWorks 

ʤʦʞʥʘ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʨʽʟʥʽ ʚʠʢʦʥʘʥʥʷ ʛʝʦʤʝʪʨʽʾ ʢʽʚʰʘ, ʦʮʽʥʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʡʦʛʦ ʨʦʙʦʪʠ ʪʘ 

ʦʧʪʠʤʽʟʫʚʘʪʠ ʢʦʥʩʪʨʫʢʮʽʶ ʟ ʪʦʯʢʠ ʟʦʨʫ ʤʝʭʘʥʽʯʥʦʾ ʤʽʮʥʦʩʪʽ, ʚʘʛʠ ʪʘ ʦʙ'ʻʤʫ ʢʽʚʰʘ.   

ɿʘ ʦʩʥʦʚʫ ʩʪʚʦʨʝʥʥʷ ʢʦʤʧôʶʪʝʨʥʦʾ ʤʦʜʝʣʽ (ʨʠʩʫʥʦʢ 2) ʙʫʣʦ ʚʟʷʪʦ ʢʽʚʰ ʛʨʝʡʬʝʨʘ 

ʟʦʙʨʘʞʝʥʠʡ ʥʘ ʨʠʩʫʥʢʫ 1. 

ɼʦʩʣʽʜʞʝʥʥʷ ʢʽʚʰʘ ʛʨʝʡʬʝʨʘ ʧʨʦʚʦʜʠʣʦʩʷ ʽʟ ʥʘʚʘʥʪʘʞʝʥʥʷʤ 1500ʅ. ʈʝʟʫʣʴʪʘʪʠ 

ʤʦʜʝʣʶʚʘʥʥʷ ʢʽʚʰʘ ʛʨʝʡʬʝʨʘ ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩʫʥʢʘʭ 3-5. 

 

 
 

ʈʠʩʫʥʦʢ 3 ï ɼʝʬʦʨʤʘʮʽʷ ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʢʽʚʰʽ 

 
  

ʈʠʩʫʥʦʢ 4 ï ɼʝʬʦʨʤʘʮʽʷ ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ 

ʧʨʦʚʫʰʠʥʘʭ ʤʦʜʝʨʥʽʟʦʚʘʥʦʛʦ ʢʽʚʰʘ 
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ʈʠʩʫʥʦʢ 5 ï ʇʝʨʝʤʽʱʝʥʥʷ ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʢʽʚʰʽ 

ʆʪʞʝ ʢʦʤʧ'ʶʪʝʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʛʨʝʡʬʝʨʽʚ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤ ʦʯʠʱʝʥʥʷ ʤʽʩʴʢʦʛʦ ʚʦʜʦʚʽʜʚʝʜʝʥʥʷ. ʈʦʟʨʦʙʢʘ ʤʽʥʽ-ʩʠʩʪʝʤ ʛʨʝʡʬʝʨʽʚ ʻ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʨʦʮʝʩʠ ʦʯʠʱʝʥʥʷ, ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ 

ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 
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ʋɼʂ 624.14 

ɸʅɸʃɯɿ ɹʆʃʊʆɺʀʍ ɺʋɿʃɯɺ ʂʈɯʇʃɽʅʅʗ ʇʈʆʂɸʊʅʀʍ ɹɸʃʆʂ  

ɼʆ ʈɽɹɽʈ ɾʆʈʉʊʂʆʉʊɯ ɻʆʃʆɺʅʆɰ ɹɸʃʂʀ 

ʈ.ɸ. ʅʻʜʻʣʢʦʚ, ʤʘʛʽʩʪʨʘʥʪ ʛʨ. ɹɯ-23ʄʟ, 

ʄ.ʂ. ʖʨʯʝʥʢʦ, ʩʪ. ʛʨ. ɹɯ-24, 

 ʄ.ɺ. ʇʘʰʠʥʩʴʢʠʡ, ʜʦʮ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

ɿ.ɹ. ɸʥʦʩʦʚʘ, ʚʠʢʣ.  

ʂʨʦʧʠʚʥʠʮʴʢʠʡ ʙʫʜʽʚʝʣʴʥʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ 

ɺʫʟʣʠ ʙʽʯʥʦʛʦ ʢʨʽʧʣʝʥʥʷ ʙʘʣʦʢ ʥʘʩʪʠʣʫ ʯʠ ʜʨʫʛʦʨʷʜʥʠʭ ʙʘʣʦʢ ʜʦ ʨʝʙʝʨ ʞʦʨʩʪʢʦʩʪʽ 

ʛʦʣʦʚʥʦʾ ʙʘʣʢʠ ʯʘʩʪʦ ʚʠʢʦʥʫʶʪʴʩʷ ʥʘ ʙʦʣʪʘʭ ʥʦʨʤʘʣʴʥʦʾ ʪʦʯʥʦʩʪʽ (ʢʣʘʩ ʪʦʯʥʦʩʪʽ ɺ ʟʘ ɼɹʅ 

[1]) ʟʘ ʩʭʝʤʦʶ, ʧʦʢʘʟʘʥʦʶ ʥʘ ʤʘʣʶʥʢʫ 1. ʅʝʩʫʯʘ ʟʜʘʪʥʽʩʪʴ ʪʘʢʦʛʦ ʟ'ʻʜʥʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʟʨʽʟʦʤ ʙʦʣʪʘ ʽ ʟʤʠʥʘʥʥʷʤ ʩʪʽʥʦʢ ʜʨʫʛʦʨʷʜʥʠʭ ʙʘʣʦʢ ʯʠ ʨʝʙʝʨ ʞʦʨʩʪʢʦʩʪʽ ʛʦʣʦʚʥʦ ʾʙʘʣʢʠ. 

ʄʝʪʦʜʠ ʨʦʟʨʘʭʫʥʢʫ ʪʘ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʟ'ʻʜʥʘʥʴ ʥʘ ʙʦʣʪʘʭ ʚʠʢʣʘʜʝʥʽ ʚ ʯʠʥʥʠʭ ʥʦʨʤʘʭ 

ʧʨʦ̒ʢʪʫʚʘʥʥʷ ɼɹʅ [1] ʪʘ ʚ ʥʘʚʯʘʣʴʥʽʡ ʣʽʪʝʨʘʪʫʨʽ [2, 3], ʘʣʝ ʨʝʢʦʤʝʥʜʘʮʽ ʾ ʱʦʜʦ ʚʠʙʦʨʫ 

ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʢʣʘʩʫ ʤʽʮʥʦʩʪʽ ʪʘ ʜʽʘʤʝʪʨʘ ʙʦʣʪʽʚ ʫ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣʘʭ ʚʽʜʩʫʪʥʽ. 

 
ʈʠʩʫʥʦʢ 1 ï ʂʦʥʩʪʨʫʢʪʠʚʥʘ ʩʭʝʤʘ ʙʦʣʪʦʚʦʛʦ ʟ'ʻʜʥʘʥʥʷ 

ʄʝʪʘ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʚ ʨʦʟʨʦʙʣʝʥʥʽ ʨʝʢʦʤʝʥʜʘʮʽʡ ʟ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʙʦʨʫ 

ʢʣʘʩʫ ʤʽʮʥʦʩʪʽ ʪʘ ʜʽʘʤʝʪʨʘ ʙʦʣʪʽʚ ʥʦʨʤʘʣʴʥʦʾ ʪʦʯʥʦʩʪʽ ʜʣʷ ʧʨʠʢʨʽʧʣʝʥʥʷ ʧʨʦʢʘʪʥʠʭ ʙʘʣʦʢ ʜʦ 

ʧʦʧʝʨʝʯʥʠʭ ʨʝʙʝʨ ʞʦʨʩʪʢʦʩʪʽ ʛʦʣʦʚʥʦ ʾʙʘʣʢʠ ʫ ʚʫʟʣʘʭ ʩʪʘʣʝʚʠʭ ʙʘʣʢʦʚʠʭ ʢʣʽʪʦʢ. 

ɼʣʷ ʨʦʟʚ'ʷʟʘʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ ʨʦʟʨʦʙʣʝʥʘ ʡ ʨʝʘʣʽʟʦʚʘʥʘ ʚ ʨʦʟʨʘʭʫʥʢʦʚʦʤʫ ʙʣʘʥʢʫ 

Microsoft Excel ʤʝʪʦʜʠʢʘ ʚʘʨʽʘʥʪʥʦʛʦ ʧʨʦʢ̒ʪʫʚʘʥʥʷ, ʷʢʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʪʘʢʠʭ ʧʝʨʝʜʫʤʦʚʘʭ ʪʘ 

ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ: 

¶ ʨʦʟʨʘʭʫʥʦʢ ʽ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʟ'ʻʜʥʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ɼɹʅ [1] ʪʘ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʶ ʩʭʝʤʦʶ, ʟʦʙʨʘʞʝʥʦʶ ʥʘ ʤʘʣʶʥʢʫ 1; 

¶ ʫ ʷʢʦʩʪʽ ʙʘʣʦʢ, ʱʦ ʧʨʠʢʨʽʧʣʶʶʪʴʩʷ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʚʦʪʘʚʨʠ ʟʘ ɼʉʊʋ [4] ʪʘ ʰʚʝʣʝʨʠ 

ʟ ʫʭʠʣʦʤ ʧʦʣʠʯʦʢ ʟʘ ɼʉʊʋ [5]; 

¶ ʙʦʣʪʠ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʚ ʦʜʠʥ ʨʷʜ ʚ ʤʝʞʘʭ ʧʣʦʩʢʦʾ ʯʘʩʪʠʥʠ ʩʪʽʥʢʠ ʧʨʦʢʘʪʥʦʾ ʙʘʣʢʠ ʥʘ 

ʤʽʥʽʤʘʣʴʥʠʭ ʚʽʜʩʪʘʥʷʭ ʟʘ ʪʘʙʣʠʮʝʶ 16.3 ɼɹʅ [1]; 

¶ ʤʽʥʽʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʘ ʢʽʣʴʢʽʩʪʴ ʙʦʣʪʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʥʘʚʝʜʝʥʠʤʠ ʚ ʪʘʙʣʠʮʽ 16.3 

ɼɹʅ [1] ʤʘʢʩʠʤʘʣʴʥʠʤʠ ʚʽʜʩʪʘʥʷʤʠ ʤʽʞ ʙʦʣʪʘʤʠ ʪʘ ʚʽʜ ʢʨʘʶ ʩʪʽʥʢʠ; 

¶ ʟʛʽʜʥʦ ʟ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ɼɹʅ [1], ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʙʦʣʪʠ ʢʣʘʩʫ ʪʦʯʥʦʩʪʽ ɺ ʜʽʘʤʝʪʨʘʤʠ 

16, 20, 24, 30 ʽ 36 ʤʤ ʢʣʘʩʽʚ ʤʽʮʥʦʩʪʽ 5.6, 8.8, 10.9 ʽ 12.9; 

¶ ʪʦʚʱʠʥʘ ʨʝʙʨʘ ʞʦʨʩʪʢʦʩʪʽ, ʜʦ ʷʢʦʛʦ ʧʨʠʢʨʽʧʣʶʻʪʴʩʷ ʧʨʦʢʘʪʥʘ ʙʘʣʢʘ, ʧʨʠʡʤʘʻʪʴʩʷ ʥʝ 

ʤʝʥʰʦʶ ʟʘ ʪʦʚʱʠʥʫ ʩʪʽʥʢʠ ʙʘʣʢʠ, ʪʦʤʫ ʟ'ʻʜʥʘʥʥʷ ʤʘʻ ʦʜʥʫ ʧʣʦʱʠʥʫ ʟʨʽʟʫ ʙʦʣʪʽʚ, ʘ 

ʤʝʥʰʘ ʪʦʚʱʠʥʘ ʧʣʦʱʘʜʢʠ ʟʤʠʥʘʥʥʷ ʜʦʨʽʚʥʶʻ ʪʦʚʱʠʥʽ ʩʪʽʥʢʠ; 



 

ñɼʦʩʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʩʫʯʘʩʥʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡò 
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¶ ʙʦʣʪʦʚʝ ʟ'ʻʜʥʘʥʥʷ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʝ ʟʫʩʠʣʣʷ ʟʨʽʟʫ, ʷʢʝ ʤʦʞʝ 

ʩʧʨʠʡʤʘʪʠ ʩʪʽʥʢʘ ʧʨʦʢʘʪʥʦʾ ʙʘʣʢʠ ʚ ʧʝʨʝʨʽʟʽ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʧʦ ʦʪʚʦʨʘʭ ʧʽʜ ʙʦʣʪʠ; 

¶ ʫ ʢʦʞʥʦʤʫ ʟ'ʻʜʥʘʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʙʦʣʪʠ ʥʘʡʤʝʥʰʦʛʦ ʢʣʘʩʫ ʤʽʮʥʦʩʪʽ, ʷʢʠʡ 

ʟʘʙʝʟʧʝʯʫʻ ʥʝʩʫʯʫ ʟʜʘʪʥʽʩʪʴ ʧʨʠ ʟʨʽʟʽ ʙʦʣʪʽʚ, ʥʝ ʤʝʥʰʫ ʚʽʜ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʟ ʫʤʦʚʠ 

ʟʤʠʥʘʥʥʷ ʩʪʽʥʦʢ ʦʪʚʦʨʽʚ.  

ɿ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʦʟʨʦʙʣʝʥʦʛʦ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʙʣʘʥʢʫ ʚʠʢʦʥʘʥʽ ʨʦʟʨʘʭʫʥʢʠ ʚʫʟʣʽʚ 

ʢʨʽʧʣʝʥʥʷ 16 ʜʚʦʪʘʚʨʽʚ ʪʘ 12 ʰʚʝʣʝʨʽʚ ʟ ʫʭʠʣʦʤ ʧʦʣʠʯʦʢ, ʧʝʨʝʣʽʢ ʷʢʠʭ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʷʭ 1 

ʽ 2. ɿ ʧʦʚʥʦʛʦ ʩʦʨʪʘʤʝʥʪʫ ʜʚʦʪʘʚʨʽʚ [4] ʪʘ ʰʚʝʣʝʨʽʚ [5] ʚʠʣʫʯʝʥʽ ʤʘʣʽ ʧʨʦʬʽʣʽ, ʫ ʷʢʠʭ 

ʥʝʤʦʞʣʠʚʦ ʧʦʩʪʘʚʠʪʠ ʭʦʯʘ ʙ ʜʚʘ ʙʦʣʪʠ ʤʽʥʽʤʘʣʴʥʦʛʦ ʜʽʘʤʝʪʨʘ 16 ʤʤ, ʘ ʪʘʢʦʞ ʰʚʝʣʝʨʠ 16ʘʋ 

ʪʘ 18ʘʋ, ʷʢʽ ʤʘʶʪʴ ʪʘʢʽ ʞ ʫʤʦʚʠ ʨʦʟʤʽʱʝʥʥʷ ʙʦʣʪʽʚ ʥʘ ʩʪʽʥʮʽ, ʷʢ ʽ ʰʚʝʣʝʨʠ 16ʋ ʪʘ 18ʋ. ɼʣʷ 

ʢʦʞʥʦʾ ʟ 28 ʙʘʣʦʢ ʚʠʢʦʥʘʥʽ ʨʦʟʨʘʭʫʥʢʠ 20 ʚʘʨʽʘʥʪʽʚ ʚʫʟʣʘ ʢʨʽʧʣʝʥʥʷ ʥʘ ʙʦʣʪʘʭ ʧ'ʷʪʠ 

ʜʽʘʤʝʪʨʽʚ ʪʘ ʯʦʪʠʨʴʦʭ ʢʣʘʩʽʚ ʤʽʮʥʦʩʪʽ. ɼʣʷ ʢʦʞʥʦʾ ʢʦʤʙʽʥʘʮʽʾ ʜʽʘʤʝʪʨʘ ʡ ʢʣʘʩʫ ʤʽʮʥʦʩʪʽ 

ʙʦʣʪʽʚ ʦʪʨʠʤʘʥʽ ʪʘʢʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ: 

¶ ʤʽʥʽʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʘ ʢʽʣʴʢʽʩʪʴ ʙʦʣʪʽʚ nmin, ʚʠʟʥʘʯʝʥʘ ʟ ʫʤʦʚʠ ʾʭ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘ 

ʤʘʢʩʠʤʘʣʴʥʠʭ ʚʽʜʩʪʘʥʷʭ ʟʘ ɼɹʅ [1]; 

¶ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʘ ʢʽʣʴʢʽʩʪʴ ʙʦʣʪʽʚ nmax, ʚʠʟʥʘʯʝʥʘ ʟ ʫʤʦʚʠ ʾʭ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘ 

ʤʽʥʽʤʘʣʴʥʠʭ ʚʽʜʩʪʘʥʷʭ ʟʘ ɼɹʅ [1]; 

¶ ʥʝʦʙʭʽʜʥʘ ʢʽʣʴʢʽʩʪʴ ʙʦʣʪʽʚ nef, ʚʠʟʥʘʯʝʥʘ ʨʦʟʨʘʭʫʥʢʘʤʠ ʟʘ ɼɹʅ [1] ʟ ʫʤʦʚ ʥʝʩʫʯʦʾ 

ʟʜʘʪʥʦʩʪʽ ʧʨʠ ʟʨʽʟʽ ʙʦʣʪʘ ʪʘ ʧʨʠ ʟʤʠʥʘʥʥʽ ʩʪʽʥʦʢ ʦʪʚʦʨʽʚ ʧʽʜ ʙʦʣʪʘʤʠ. 

ɿ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʽʚ ʚʠʜʘʣʝʥʽ ʥʝʤʦʞʣʠʚʽ ʪʘ ʥʝʨʘʮʽʦʥʘʣʴʥʽ ʨʽʰʝʥʥʷ 

ʚʫʟʣʽʚ. ʅʝʤʦʞʣʠʚʠʤʠ ʻ ʨʽʰʝʥʥʷ, ʜʣʷ ʷʢʠʭ:  

¶ ʥʘ ʩʪʽʥʮʽ ʥʝ ʤʦʞʥʘ ʨʦʟʤʽʩʪʠʪʠ ʭʦʯʘ ʙ ʜʚʘ ʙʦʣʪʠ ʟʘʜʘʥʦʛʦ ʜʽʘʤʝʪʨʘ; 

¶ ʦʪʨʠʤʘʥʦ nmin > nmax, ʱʦ ʤʦʞʝ ʨʝʘʣʽʟʫʚʘʪʠʩʷ ʫʥʘʩʣʽʜʦʢ ʥʘʜʪʦ ʪʦʥʢʦʾ ʩʪʽʥʢʠ ʙʘʣʢʠ; 

¶ ʥʝʦʙʭʽʜʥʘ ʟʘ ʨʦʟʨʘʭʫʥʢʦʤ ʢʽʣʴʢʽʩʪʴ ʙʦʣʪʽʚ nef > nmax. 

ʄʦʞʣʠʚʠʤʠ, ʘʣʝ ʥʝʨʘʮʽʦʥʘʣʴʥʠʤʠ ʻ ʨʽʰʝʥʥʷ, ʜʣʷ ʷʢʠʭ:  

¶  ̒ʚʘʨʽʘʥʪ ʟ ʪʘʢʦʶ ʞ ʢʽʣʴʢʽʩʪʶ ʙʦʣʪʽʚ ʪʦʛʦ ʞ ʜʽʘʤʝʪʨʘ, ʘʣʝ ʤʝʥʰʦʛʦ ʢʣʘʩʫ ʤʽʮʥʦʩʪʽ; 

¶ ʻ ʚʘʨʽʘʥʪ ʟ ʪʘʢʦʶ ʞ ʢʽʣʴʢʽʩʪʶ ʙʦʣʪʽʚ ʪʦʛʦ ʞ ʢʣʘʩʫ ʤʽʮʥʦʩʪʽ, ʘʣʝ ʤʝʥʰʦʛʦ ʜʽʘʤʝʪʨʘ.  

ʈʘʮʽʦʥʘʣʴʥʠʤʠ ʩʣʽʜ ʚʚʘʞʘʪʠ ʨʽʰʝʥʥʷ ʟ ʥʘʡʤʝʥʰʦʶ ʤʦʞʣʠʚʦʶ ʢʽʣʴʢʽʩʪʶ ʙʦʣʪʽʚ 

ʥʘʡʤʝʥʰʦʛʦ ʤʦʞʣʠʚʦʛʦ ʜʽʘʤʝʪʨʘ ʪʘ ʢʣʘʩʫ ʤʽʮʥʦʩʪʽ. ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʫ ʙʦʣʪʦʚʠʭ 

ʟ'ʻʜʥʘʥʴ ʧʦʢʘʟʘʚ, ʱʦ ʟ ʨʦʩʪʦʤ ʚʠʩʦʪʠ ʧʨʦʬʽʣʶ ʨʦʟʰʠʨʶʻʪʴʩʷ ʜʽʘʧʘʟʦʥ ʢʣʘʩʽʚ ʤʽʮʥʦʩʪʽ ʪʘ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʠʡ ʜʽʘʤʝʪʨ ʙʦʣʪʽʚ, ʷʢʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʫ ʚʫʟʣʘʭ ʢʨʽʧʣʝʥʥʷ. ʋʩʽ 

ʰʚʝʣʝʨʠ ʤʦʞʥʘ ʧʨʠʢʨʽʧʠʪʠ 2é8 ʙʦʣʪʘʤʠ ʜʽʘʤʝʪʨʦʤ 16é24 ʤʤ, ʘ ʜʚʦʪʘʚʨʠ ï 2é12 ʙʦʣʪʘʤʠ 

ʜʽʘʤʝʪʨʦʤ 16é36 ʤʤ. ɹʦʣʪʠ ʢʣʘʩʫ ʤʽʮʥʦʩʪʽ 10.9 ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʣʠʰʝ ʚ ʦʜʥʦʤʫ 

ʚʘʨʽʘʥʪʽ ʢʨʽʧʣʝʥʥʷ ʜʚʦʪʘʚʨʘ ʥʦʤʝʨ 60, ʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʦʣʪʽʚ ʢʣʘʩʫ 12.9 ʻ ʚʟʘʛʘʣʽ 

ʥʝʨʘʮʽʦʥʘʣʴʥʠʤ. 

ɿ 560 ʨʦʟʛʣʷʥʫʪʠʭ ʚʘʨʽʘʥʪʽʚ ʚʫʟʣʽʚ 356 ʻ ʤʦʞʣʠʚʠʤʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ, ʘ 73 ʤʦʞʥʘ 

ʚʚʘʞʘʪʠ ʨʘʮʽʦʥʘʣʴʥʠʤʠ. ʂʽʣʴʢʽʩʪʴ ʤʦʞʣʠʚʠʭ ʽ ʨʘʮʽʦʥʘʣʴʥʠʭ ʨʽʰʝʥʴ ʚʫʟʣʽʚ ʢʨʽʧʣʝʥʥʷ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʟ ʨʦʩʪʦʤ ʚʠʩʦʪʠ ʧʨʦʬʽʣʶ ʚʽʜ 1 ʯʠ 2 ʜʣʷ ʤʘʣʠʭ ʧʨʦʬʽʣʽʚ ʜʦ 4 ʨʘʮʽʦʥʘʣʴʥʠʭ 

ʚʘʨʽʘʥʪʽʚ ʜʣʷ ʰʚʝʣʝʨʘ ʥʦʤʝʨ 40 ʽ 8 ʨʘʮʽʦʥʘʣʴʥʠʭ ʚʘʨʽʘʥʪʽʚ ʜʣʷ ʜʚʦʪʘʚʨʘ ʥʦʤʝʨ 60.  

ʇʦʨʽʚʥʷʥʥʷ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʫʟʣʽʚ ʢʨʽʧʣʝʥʥʷ ʧʨʦʢʘʪʥʠʭ ʜʚʦʪʘʚʨʽʚ ʪʘ 

ʰʚʝʣʝʨʽʚ ʦʜʥʘʢʦʚʦʾ ʚʠʩʦʪʠ ʧʦʢʘʟʘʣʦ, ʱʦ ʟʘʚʜʷʢʠ ʜʫʞʝ ʙʣʠʟʴʢʠʤ ʪʦʚʱʠʥʘʤ ʽ ʚʠʩʦʪʘʤ ʩʪʽʥʦʢ 

ʜʚʦʪʘʚʨʽʚ ʪʘ ʰʚʝʣʝʨʽʚ ʚʫʟʣʠ ʢʨʽʧʣʝʥʥʷ ʧʨʦʬʽʣʽʚ ʦʜʥʘʢʦʚʦʾ ʚʠʩʦʪʠ ʤʘʶʪʴ ʦʜʥʘʢʦʚʽ ʟʥʘʯʝʥʥʷ 

ʜʽʘʤʝʪʨʘ, ʢʣʘʩʫ ʤʽʮʥʦʩʪʽ ʪʘ ʢʽʣʴʢʦʩʪʽ ʙʦʣʪʽʚ. ʈʝʢʦʤʝʥʜʦʚʘʥʽ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʘʮʽʦʥʘʣʴʥʽ 

ʜʽʘʤʝʪʨʠ, ʢʣʘʩʠ ʤʽʮʥʦʩʪʽ ʪʘ ʢʽʣʴʢʦʩʪʽ ʙʦʣʪʽʚ ʥʦʨʤʘʣʴʥʦʾ ʪʦʯʥʦʩʪʽ ʜʣʷ ʢʨʽʧʣʝʥʥʷ ʧʨʦʢʘʪʥʠʭ 

ʜʚʦʪʘʚʨʽʚ ʟ [4] ʪʘ ʰʚʝʣʝʨʽʚ ʟ [5] ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 1. ɺ ʪʘʙʣʠʮʽ ʚʢʘʟʘʥʽ ʪʘʢʦʞ ʟʥʘʯʝʥʥʷ 

ʦʧʦʨʥʠʭ ʨʝʘʢʮʽʡ, ʥʘ ʷʢʽ ʨʦʟʨʘʭʦʚʘʥʽ ʚʫʟʣʠ ʢʨʽʧʣʝʥʥʷ. 

ʊʘʙʣʠʮʷ 1 ï ʈʘʮʽʦʥʘʣʴʥʽ ʚʘʨʽʘʥʪʠ ʢʨʽʧʣʝʥʥʷ ʜʚʦʪʘʚʨʽʚ ʪʘ ʰʚʝʣʝʨʽʚ ʨʽʟʥʦʾ ʚʠʩʦʪʠ 

ɺʠʩʦʪʘ 

ʧʨʦʬʽʣʶ, 

ʩʤ 

Q, 

ʢʅ 

db, 

ʤʤ 

ʂʽʣʴʢʽʩʪʴ 

ʙʦʣʪʽʚ 

ʢʣʘʩʫ 5.6 

 
ɺʠʩʦʪʘ 

ʧʨʦʬʽʣʶ, 

ʩʤ  

Q, 

ʢʅ 

db, 

ʤʤ 

ʂʽʣʴʢʽʩʪʴ ʙʦʣʪʽʚ 

ʢʣʘʩʫ ʤʽʮʥʦʩʪʽ 

 
5.6 8.8 10.9 

12 36,0 16 2 

 

40 313,8 16 8 7 

 



 

 

˔̨̂̑̎̉̋ ̨̨̍́̓̆̑́̌̃ V˴ ˏ ̩̝̩̒̆̔̋̑́̎̒̋̏ ̝̩̒̓̔̅̆̎̓̒̋̏ ̎́̔̋̏̃̏-̘̩̐̑́̋̓̉̎̏ ̨̗̩̋̏̎̆̑̆̎̕ 

80                                                             x ̝̩̝̆̎̓̑́̌̎̏̔̋̑́̎̒̋̉̊ ̨̗̝̎́̏̎́̌̎̉̊ ̨̖̘̓̆̎̎̉̊ ̨̔̎̃̆̑̒̉̓ ̆̓ 

14 49,7 16 2 

 

295,3 20 5 

  16 63,2 16 2 

 

276,9 24 4 

  18 64,5 16 3 

 
45 

396,6 16 10 8 

 20 79,5 16 3 

 

376,6 20 6 

  22 96,1 16 3 

 

356,5 24 5 

  
24 

113,6 16 4 

 

326,5 30 4 

  104,3 20 3 

 
50 

504,6 16 

 

9 

 
27 

145,1 16 4 

 

482,3 20 8 7 

 135,1 20 3 

 

460,1 24 5 

  

30 

181,6 16 5 

 

426,7 30 4 

  170,8 20 4 

 

55 

625,4 16 

 

10 

 159,9 24 3 

 

600,9 20 10 7 

 

33 

219,9 16 6 

 

576,4 24 7 6 

 208,2 20 4 

 

539,7 30 5 

  196,5 24 3 

 

503,0 36 4 

  

36 

245,0 16 6 

 

60 

753,9 16 

 

12 11 

228,3 20 4 

 

727,2 20 11 8 

 211,6 24 3 

 

700,6 24 8 7 

     

 

660,5 30 5 

      

 

620,5 36 4 

  
ʊʘʙʣʠʮʷ 1 ʜʦʟʚʦʣʷʻ ʧʦʧʝʨʝʜʥʴʦ ʚʠʙʨʘʪʠ ʢʦʥʩʪʨʫʢʮʽʶ ʙʦʣʪʦʚʦʛʦ ʟôʻʜʥʘʥʥʷ ʜʣʷ 

ʦʙʧʠʨʘʥʥʷ ʧʨʦʢʘʪʥʠʭ ʙʘʣʦʢ ʚʢʘʟʘʥʠʭ ʧʨʦʬʽʣʽʚ. ʋ ʚʠʧʘʜʢʫ ʟʤʽʥʠ ʜʽʘʤʝʪʨʘ ʯʠ ʢʽʣʴʢʦʩʪʽ ʙʦʣʪʽʚ 

ʫʥʘʩʣʽʜʦʢ ʢʦʨʠʛʫʚʘʥʥʷ ʦʧʦʨʥʦʾ ʨʝʘʢʮʽʾ ʙʘʣʢʠ ʯʠ ʫʥʽʬʽʢʘʮʽʾ ʙʦʣʪʽʚ ʫ ʤʝʞʘʭ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʚʽʨʠʪʠ ʫʤʦʚʠ ʾʭ ʨʦʟʤʽʱʝʥʥʷ ʥʘ ʩʪʽʥʮʽ ʙʘʣʢʠ ʪʘ ʚʠʢʦʥʘʪʠ 

ʢʦʥʪʨʦʣʴʥʫ ʧʝʨʝʚʽʨʢʫ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʟ'ʻʜʥʘʥʥʷ ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ  

ɼɹʅ ɺ.2.6-198:2014. ʉʪʘʣʝʚʽ ʢʦʥʩʪʨʫʢʮʽʾ. 
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ʇɯɼɺʀʑɽʅʅʗ ɹɽɿʇɽʂʀ  ʋʏɸʉʅʀʂɯɺ ʅɸɺʏɸʃʔʅʆɻʆ ʇʈʆʎɽʉʋ 

ʄʋʈɸʍɯɺʉʔʂʆɻʆ ʃɯʎɽʖ  ɹɽʈɽɿʅɽɻʋɺɸʊʉʔʂʆɰ ʉɽʃʀʑʅʆɰ ʈɸɼʀ 

ʐʃʗʍʆʄ  ɺʇʈʆɺɸɼɾɽʅʅʗ ɺɼʆʉʂʆʅɸʃɽʅʆɰ  ʉʀʉʊɽʄʀ 

ɹʃʀʉʂɸɺʂʆɿɸʍʀʉʊʋ ʇʈʀ ʂɸʇɯʊɸʃʔʅʆʄʋ ʈɽʄʆʅʊɯ ɹʋɼɯɺʃɯ 

ʆ.ʆ. ʅʦʚʦʞʠʣʦʚ, ʤʘʛʽʩʪʨʘʥʪ ʛʨ. ɹɯ 23 ʄ-2,
 

ɺ.ɸ. ʅʘʩʪʦʷʱʠʡ,  ʧʨʦʬ., ʢʘʥʜ.ʪʝʭʥ. ʥʘʫʢ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ  ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʆʜʠʥ ʟ ʝʪʘʧʽʚ ʇʨʦʛʨʘʤʠ ʟ ʚʽʜʥʦʚʣʝʥʥʷ ʋʢʨʘʾʥʠ ʧʝʨʝʜʙʘʯʘʻ ʚʽʜʥʦʚʣʝʥʥʷ ʦʙôʻʢʪʽʚ 

ʩʦʮʽʘʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʟʦʢʨʝʤʘ ʰʢʽʣ. ʎʽ ʟʘʭʦʜʠ ʧʦʚʠʥʥʽ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʴ 

ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʟʘʭʦʜʽʚ ʙʝʟʧʝʢʠ ʫʯʘʩʥʠʢʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ï ʫʯʥʽʚ, ʚʠʢʣʘʜʘʯʽʚ, 

ʚʽʜʚʽʜʫʚʘʯʽʚ ʪʦʱʦ ʟʦʢʨʝʤʘ ʩʠʩʪʝʤ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ʽ ʙʣʠʩʢʦʚʢʦʟʘʭʠʩʪʫ. 

ʄʝʪʘ ʨʦʙʦʪʠ ʧʦʣʷʛʘʣʘ ʫ ʚʧʨʦʚʘʜʞʝʥʥʽ ʪʝʭʥʽʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʦʶ ʩʠʩʪʝʤʠ 

ʙʣʠʩʢʘʚʢʦʟʘʭʠʩʪʫ ʧʨʠ ʢʘʧʽʪʘʣʴʥʦʤʫ ʨʝʤʦʥʪʽ  ʙʫʜʽʚʣʽ ʄʫʨʘʭʽʚʩʴʢʦʛʦ ʣʽʮʝʶ ɹʝʨʝʟʥʝʛʫʚʘʪʩʴʢʦʾ 

ʩʝʣʠʱʥʦʾ ʨʘʜʠ ʜʣʷ  ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʜʽʶʯʠʤ ʥʦʨʤʘʤ ʰʣʷʭʦʤ ʚʠʢʦʥʘʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʽʥʦʚʘʮʽʡʥʠʭ ʩʠʩʪʝʤʠ ʙʣʠʩʢʘʚʢʦʟʘʭʠʩʪʫ ʪʘ  

ʢʦʤʧʣʝʢʩʫ ʨʝʤʦʥʪʥʦ-ʙʫʜʽʚʝʣʴʥʠʭ ʨʦʙʽʪ. 

ʆʙʩʪʝʞʝʥʥʷ ʽʩʥʫʶʯʦʾ ʩʠʩʪʝʤʠ ʙʣʠʩʢʘʚʢʦʟʘʭʠʩʪʫ ʚʠʢʦʥʫʚʘʣʠʩʴ ʟ ʫʯʘʩʪʶ ʟʜʦʙʫʚʘʯʘ, ʪʘ 

ʧʦʢʘʟʘʣʠ  ʾʾ ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʢʣʘʩʫ  ʨʽʚʥʷ LPS.  

ɹʫʣʠ ʨʦʟʨʘʭʦʚʘʥʽ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʧʨʠ ʫʨʘʞʝʥʥʷʭ ʙʣʠʩʢʘʚʢʦʶ ʢʦʨʧʫʩʽʚ 

ʣʽʮʝʶ ʪʘ ʚʽʜʧʦʚʽʜʥʠʭ ʚʠʪʨʘʪ, ʘ ʩʘʤʝ  Rɸ - ʢʦʤʧʦʥʝʥʪ ʨʠʟʠʢʫ ʥʘʥʝʩʝʥʠʷ ʰʢʦʜʠ ʞʠʚʠʤ ʽʩʪʦʪʘʤ 

ʚʥʘʩʣʽʜʦʢ ʫʨʘʞʝʥʥʷ ʝʣʝʢʪʨʠʯʥʠʤ ʩʪʨʫʤʦʤ ʪʘ Rɺ - ʢʦʤʧʦʥʝʥʪ ʨʠʟʠʢʫ ʬʽʟʠʯʥʦʛʦ 

ʧʦʰʢʦʜʞʝʥʥʷ ʙʫʜʽʚʣʽ. ɺʩʪʘʥʦʚʣʝʥʦ, ʰʦ ʚʠʟʥʘʯʝʥʽ ʟʥʘʯʝʥʥʷ ʨʠʟʠʢʫ Rɺ, ʦʪʞʝ ʽ ʙʝʟʧʦʩʝʨʝʜʥʽʡ 

ʨʠʟʠʢ ʞʠʪʪʶ ʣʶʜʝʡ ʚʽʜ ʫʜʘʨʫ ʙʣʠʩʢʘʚʢʠ ʧʝʨʝʚʠʱʫʚʘʣʦ  ʜʦʧʫʩʪʠʤʽ, ʪʦʙʪʦ   ʜʣʷ ʙʫʜʽʚʝʣʴ 

ʢʦʨʧʫʩʽʚ ʣʽʮʝʶ ʚʣʘʰʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʙʣʠʩʢʘʚʢʦʟʘʭʠʩʪʫ ʻ ʦʙʦʚôʷʟʢʦʚʠʤ.  

ɺʠʢʦʥʘʥʦ ʦʛʣʷʜ ʽʥʥʦʚʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʙʣʠʩʢʘʚʢʦʟʘʭʠʩʪʫ,  ʦʙˇʨʫʥʪʦʚʘʥʽ ʪʘ ʧʨʠʡʥʷʪʽ  

ʩʧʦʩʦʙʠ ʟʘʭʠʩʪʫ  ʢʦʨʧʫʩʽʚ ʣʽʮʝʶ, ʘ  ʩʘʤʝ ʟʘʭʠʩʪ ʚʽʜ ʧʨʷʤʠʭ ʫʜʘʨʽʚ ʙʣʠʩʢʘʚʢʠ, ʟʘʭʠʩʪ ʚʽʜ 

ʚʪʦʨʠʥʥʠʭ ʜʽʡ ʙʣʠʩʢʘʚʢʠ, ʟʘʭʦʜʠ ʟʘʭʠʩʪʫ ʚʽʜ ʢʨʦʢʦʚʦʾ ʥʘʧʨʫʛʠ. 

ɿʘʧʨʦʧʘʥʦʚʘʥʘ ʟʦʚʥʽʰʥʷ ʙʣʠʩʢʘʚʢʦʟʘʭʠʩʥʘ ʩʠʩʪʝʤʘ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʩʢʣʘʜʘʝʪʴʩʷ 

ʟ ʩʠʩʪʝʤʠ ʙʣʠʩʢʘʚʢʦʧʨʠʡʤʘʯʽʚ (ʧʝʨʝʭʦʧʣʶʚʘʯʽʚ), ʩʠʩʪʝʤʠ ʜʦʟʝʤʥʠʭ ʧʨʦʚʽʜʥʠʢʽʚ 

(ʩʪʨʫʤʦʚʽʜʚʦʜʽʚ) ʪʘ ʩʠʩʪʝʤʠ ʟʝʤʣʷʥʦʛʦ ʟʘʢʽʥʯʝʥʥʷ (ʫʟʝʤʣʝʥʥʷ), ʤʘʪʝʨʽʘʣʠ ʽ ʨʦʟʤʽʨʠ ʷʢʠʭ  

ʧʦʚʠʥʥʽ ʟʘʜʦʚʦʣʴʥʷʪʠ ʚʠʤʦʛʘʤ ʪʘʙʣʠʮʽ 6 ʪʘ 7 ɼʉʊʋ ɽN 62305-3:2021. 

ɼʣʷ ʟʘʭʠʩʪʫ ʙʫʜʽʚʣʽ  ʚʽʜ ʧʨʷʤʠʭ ʫʜʘʨʽʚ ʙʣʠʩʢʘʚʢʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʷʢʦʩʪʽ 

ʙʣʠʩʢʘʚʢʦʧʨʠʡʤʘʯʘ ʥʘ ʧʦʢʨʽʚʣʽ ʙʫʜʽʚʣʽ ʙʣʠʩʢʘʚʢʦʟʘʭʠʩʥʫ ʩʽʪʢʫ ʽʟ ʩʪʘʣʝʚʦʛʦ ʦʮʠʥʢʦʚʘʥʦʛʦ 

ʜʨʦʪʫ ʜʽʘʤʝʪʨʦʤ 8 ʤʤ, ʱʦ ʟʘʜʦʚʦʣʴʥʷʻ ʚʠʤʦʛʘʤ ʪʘʙʣʠʮʽ 6 ɼʉʊʋ ɽN  62305-3:2021. ɿʛʽʜʥʦ 

ʪʘʙʣʠʮʽ 2 ɼʉʊʋ ɽN  62305-3:2021 ʜʣʷ III ʢʣʘʩʫ LPS  ʨʦʟʤʽʨʠ ʯʘʨʫʥʢʠ ʩʽʪʢʠ ʥʝ ʧʦʚʠʥʥʽ 

ʧʝʨʝʚʠʱʫʚʘʪʠ 15x15 ʤ (ʨʠʩ. 1). 

ɼʣʷ ʧʨʦʢʣʘʜʢʠ ʩʪʘʣʝʚʦʛʦ ʦʮʠʥʢʦʚʘʥʦʛʦ ʜʨʦʪʫ ʜʽʘʤʝʪʨʦʤ 8 ʤʤ ʧʦ ʧʦʚʝʨʭʥʽ ʧʦʢʨʽʚʣʽ 

ʙʫʜʽʚʣʽ ʟʘʧʨʦʧʘʥʦʚʘʥʦ ʪʨʠʤʘʯʽ ʜʨʦʪʫ çʅ-015 ʪʘ ʅ-303è (ɹʣʠʩʢʘʚʢʦʟʘʭʠʩʪ FS, ʋʢʨʘʾʥʘ). ɼʣʷ 

ʧʘʨʘʣʝʣʴʥʦʛʦ ʽ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ ʩʪʘʣʝʚʦʛʦ ʦʮʠʥʢʦʚʘʥʦʛʦ ʜʨʦʪʫ ʜʽʘʤʝʪʨʦʤ 8 ʤʤ 

ʥʘ ʧʦʢʨʽʚʣʽ ʙʫʜʽʚʣʽ ʟʘʧʦʧʘʥʦʚʘʥʦ ʟʘʩʪʦʩʫʚʘʪʠ ʟʣʫʯʥʠʢʠ ʜʣʷ ʜʨʦʪʫ ʫʥʽʚʝʨʩʘʣʴʥʽ ʪʠʧʫ çʉ-011è 

ʚʠʨʦʙʥʠʮʪʚʘ çɹʣʠʩʢʘʚʢʦʟʘʭʠʩʪ FSè (ʋʢʨʘʾʥʘ)  (ʣʠʩʪ ɼʉɹ 2309 ɼʈ 03). 

ɺ ʷʢʦʩʪʽ ʢʦʤʧʦʥʝʥʪʽʚ ʩʠʩʪʝʤʠ ʜʦʟʝʤʥʠʭ ʧʨʦʚʽʜʥʠʢʽʚ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʩʪʘʣʝʚʠʡ 

ʦʮʠʥʢʦʚʘʥʠʡ ʜʨʽʪ ʜʽʘʤʝʪʨʦʤ 8 ʤʤ, ʱʦ ʟʘʜʦʚʦʣʴʥʷʝ ʚʠʤʦʛʘʤ ʪʘʙʣʠʮʽ 6 ɼʉʊʋ ɽN  62305-

3:2021. ɼʦʟʝʤʥʽ ʧʨʦʚʽʜʥʠʢʠ ʧʨʦʢʣʘʜʘʶʪʴʩʷ ʚʽʜʢʨʠʪʦ ʧʦ ʬʘʩʘʜʫ ʧʦ ʧʝʨʠʤʝʪʨʫ ʙʫʜʽʚʣʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʪʨʠʤʘʯʽʚ ʜʨʦʪʫ ʪʠʧʫ çʅ-021 ʪʘ ʅ-018è (ɹʣʠʩʢʘʚʢʦʟʘʭʠʩʪ, ʋʢʨʘʾʥʘ). ʉʝʨʝʜʥʷ 

ʚʽʜʩʪʘʥʴ ʤʽʞ ʜʦʟʝʤʥʠʤʠ ʧʨʦʚʽʜʥʠʢʘʤʠ ʤʘʻ ʙʫʪʠ ʥʝ ʙʽʣʴʰʝ 15 ʤ ʟʛʽʜʥʦ ʟ ʪʘʙʣʠʮʝʶ 4 ɼʉʊʋ 

ɽN  62305-3:2021.  

 



 

 

˔̨̂̑̎̉̋ ̨̨̍́̓̆̑́̌̃ V˴ ˏ ̩̝̩̒̆̔̋̑́̎̒̋̏ ̝̩̒̓̔̅̆̎̓̒̋̏ ̎́̔̋̏̃̏-̘̩̐̑́̋̓̉̎̏ ̨̗̩̋̏̎̆̑̆̎̕ 

82                                                             x ̝̩̝̆̎̓̑́̌̎̏̔̋̑́̎̒̋̉̊ ̨̗̝̎́̏̎́̌̎̉̊ ̨̖̘̓̆̎̎̉̊ ̨̔̎̃̆̑̒̉̓ ̆̓ 

 
1 - ʊʨʠʤʘʯ ʢʦʥʠʢʽʚ ʧʨʷʤʠʡ ʟ Niro; 2 - ʊʨʠʤʘʯ ʜʨʦʪʫ  Niro; 3 - ɿʣʫʯʥʠʢ ʜʣʷ ʜʨʦʪʫ ʫʥʽʚʝʨʩʘʣʴʥʠʡ; 4 - ʜʨʽʪ 

ʘʣʶʤʽʥʽʻʚʠʡ  08 ʤʤ.  

ʈʠʩʫʥʦʢ1 ï ʉʭʝʤʠ ʧʨʦʢʣʘʜʘʥʥʷ ʧʨʦʚʦʜʥʠʢʽʚ ʧʦ ʩʢʘʪʥʽʡ ʧʦʚʝʨʭʥʽ. 

 

ʇʦʙʣʠʟʫ ʟʝʤʣʽ ʥʘ ʢʦʞʥʦʤʫ ʜʦʟʝʤʥʦʤʫ ʧʨʦʚʽʜʥʠʢʫ ʥʘ ʩʪʽʥʽ ʙʫʜʽʚʣ ̔ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ 

ʢʦʥʪʨʦʣʴʥʽ ʟʣʫʯʥʠʢʠ ʜʣʷ ʜʨʦʪʫ FS ʽ ʧʦʣʦʩʠ ʪʠʧʫ çʉ-034è (ɹʣʠʩʢʘʚʢʦʟʘʭʠʩʪ FS  ʋʢʨʘʾʥʘ) ʟ 

ʤʝʪʦʶ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʚʠʤʽʨʶʚʘʥʴ ʦʧʦʨʫ ʟʘʟʝʤʣʶʶʯʦʛʦ ʧʨʠʩʪʨʦʶ (ʣʠʩʪ ɼʉɹ 2309 

ɼʈ 04). 

ɺ ʷʢʦʩʪʽ ʟʘʟʝʤʣʶʶʯʦʛʦ ʧʨʠʩʪʨʦʶ ʟʘʧʨʦʧʘʥʦʚʘʥʦ ʩʠʩʪʝʤʘ ʟʝʤʣʷʥʦʛʦ ʟʘʢʽʥʯʝʥʥʷ ʟ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʪʘ ʚʝʨʪʠʢʘʣʴʥʠʭ ʫʟʝʤʣʶʚʘʯʽʚ. ɺʝʨʪʠʢʘʣʴʥʳʡ ʫʟʝʤʣʶʚʘʯ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʢʦʤʧʣʝʢʪʦʤ ʩʪʝʨʞʥʝʚʦʛʦ ʫʟʝʤʣʶʚʘʯʘ ʪʠʧʫ  ç0-16/30è (ɽɯʢʦ-ɺʽs, ʇʦʣʴʱʘ) ʜʽʘʤʝʪʨʦʤ 16 ʤʤ ʪʘ 

ʜʦʚʞʠʥʦʶ 3 ʤ.  

ʉʪʝʨʞʥʝʚʠʡ ʫʟʝʤʣʶʚʘʯ ʟôʻʜʥʫʻʪʴʩʷ ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ  ʫʟʝʤʣʶʚʘʯʘʤʠ, ʱʦ ʚʠʢʦʥʘʥʽ ʟʽ 

ʩʪʘʣʝʚʦʽ ʦʮʠʥʢʦʚʘʥʦʾ ʧʦʣʦʩʠ 40x4 ʤʤ. ʂʽʣʴʮʝʚʠʡ ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʫʟʝʤʣʶʚʘʯ ʧʨʦʢʣʘʜʘʻʪʴʩʷ ʚ 

ʟʝʤʣʽ ʥʘ ʛʣʠʙʠʥʽ ʥʝ ʤʝʥʰʝ 0,7 ʤ ʚʽʜ ʨʽʚʥʷ ʟʝʤʣʽ ʪʘ ʥʘ ʚʽʜʩʪʘʥʽ ʥʝ ʤʝʥʰʝ 1,0 ʤ ʚʽʜ ʬʫʥʜʘʤʝʥʪʫ 

ʙʫʜʽʚʣʽ . 

ʋ ʤʽʩʮʷʭ ʧʝʨʝʪʠʥʫ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʫʟʝʤʣʶʚʘʯʽʚ ʽʟ ʩʪʘʣʝʚʦʽ ʦʮʠʥʢʦʚʘʥʦʾ ʧʦʣʦʩʠ 40x4 

ʤʤ ʟ ʧʽʜʟʝʤʥʠʤʠ ʤʝʪʘʣʝʚʠʤʠ ʢʦʤʫʥʽʢʘʮʽʷʤʠ ʧʦʣʦʩʘ ʧʨʦʢʣʘʜʘʻʪʩʷ ʚ ʘʟʙʝʩʪʦʮʝʤʝʥʪʥʠʭ ʪʨʫʙʘʭ 

ʜʽʘʤʝʪʨʦʤ 90 ʤʤ. 

ɺʩʽ ʟ'ʻʜʥʘʥʥʷ, ʱʦ ʚʠʢʦʥʘʥʽ ʚ ʟʝʤʣʽ, ʥʝʦʙʭʽʜʥʦ ʟʘʭʠʩʪʠʪʠ ʘʥʪʠʢʦʨʦʟʽʡʥʦʶ ʩʪʨʽʯʢʦʶ 

ʪʠʧʫ çG-115è ʚʠʨʦʙʥʠʮʪʚʘ çɹʣʠʩʢʘʚʢʦʟʘʭʠʩʪ FSè (ʋʢʨʘʾʥʘ). 

ɿʛʽʜʥʦ ɼʉʊʋ ɽN 62305-3:2021 ʚʠʢʦʥʫʶʪʴʩʷ ʥʘʩʪʫʧʥʠʤ  ʰʣʷʭʦʤ ʟʘʭʦʜʠ ʱʦʜʦ ʟʘʭʠʩʪʫ 

ʚʽʜ ʚʪʦʨʠʥʥʠʭ ʜʽʡ ʙʣʠʩʢʘʚʢʠ: 

- ʝʢʨʘʥʫʚʘʥʥʷ ʜʣʷ ʦʩʣʘʙʣʝʥʠʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʧʝʨʝʰʢʦʜ; 

- ʟ'ʻʜʥʘʥʥʷ ʤʝʪʘʣʝʚʠʭ ʯʘʩʪʠʥ ʜʣʷ ʦʩʣʘʙʣʝʥʠʷ ʨʽʟʥʠʮʽ ʧʦʪʝʥʮʽʘʣʽʚ ʤʽʞ ʥʠʤʠ; 

- ʟʘʟʝʤʣʝʥʠʷ ʜʣʷ ʚʽʜʚʦʜʫ ʙʽʣʴʰʦʽ ʯʘʩʪʠʥʠ ʩʪʨʫʤʫ ʙʣʠʩʢʘʚʢʠ ʚ ʟʝʤʣʶ; 

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʩʪʨʦʽʚ ʟʘʭʠʩʪʫ ʚʽʜ ʽʤʧʫʣʴʩʥʠʭ ʧʝʨʝʥʘʧʨʫʛ ï ʇɿɯʇ. 

ɽʢʨʘʥʫʚʘʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟ'ʻʜʥʘʥʥʷ ʚʩʽʭ ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʡ ʙʫʜʽʚʣʽ: 

ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʡ ʧʦʢʨʽʚʣʽ, ʬʘʩʘʜʽʚ, ʤʝʪʘʣʝʚʦʛʦ ʢʘʨʢʘʩʘ ʙʫʜʽʚʣʽ.  

ɺʩʽ ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʽ ʙʫʜʽʚʣʽ ʟ'ʻʜʥʫʶʪʴʩʷ ʽʟ ʩʠʩʪʝʤʦʶ ʟʦʚʥʽʰʥʴʦʛʦ ʙʣʠʩʢʘʚʢʦʟʘʭʠʩʪʫ 

ʙʫʜʽʚʣʽ (ʨʠʩ.2). 

ʄʝʪʘʣʝʚʽ ʝʢʨʘʥʠ ʢʘʙʝʣʽʚ ʽ ʙʨʦʥʶ ʧʨʠʻʜʥʫʶʪʴʩʷ ʜʦ ʩʠʩʪʝʤʠ ʟʦʚʥʽʰʥʴʦʛʦ 

ʙʣʠʩʢʘʚʢʦʟʘʭʠʩʪʫ ʧʦ ʦʙʦʭ ʢʽʥʮʷʭ ʢʘʙʝʣʶ ʽ ʥʘ ʚʚʦʜʽ ʚ ʙʫʜʽʚʣʶ - ʥʘ ʤʝʞʽ ʟʦʥʠ 

ʙʣʠʩʢʘʚʢʦʟʘʭʠʩʪʫ. 

ɿ'ʻʜʥʘʥʥʷ ʤʝʪʘʣʝʚʠʭ ʯʘʩʪʠʥ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʫʩʝʨʝʜʠʥʽ ʟʦʥ ʙʣʠʩʢʘʚʢʦʟʘʭʠʩʪʫ, 

ʚʠʢʦʥʫʶʪʴʩʷ ʥʘ ʢʦʨʜʦʥʘʭ ʟʦʥ ʙʣʠʩʢʘʚʢʦʟʘʭʠʩʪʫ. ʉʪʨʫʤʠ ʚʽʜ ʚʪʦʨʠʥʥʠʭ ʜʽʡ ʙʣʠʩʢʘʚʢʠ 

ʟʚʝʜʝʥʽ ʜʦ ʩʠʩʪʝʤʠ ʟʦʚʥʽʰʥʴʦʛʦ ʟʘʟʝʤʣʝʥʠʷ ʙʣʠʩʢʘʚʢʦʟʘʭʠʩʪʫ. 
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1 - ʢʣʝʤʘ ʬʘʣʴʮʝʚʘ ʤʝʪʘʣʝʚʘ; 2 - ʟʘʞʠʤ ʜʣʷ ʜʨʦʪʫ ʜʦ ʨʠʥʚʠ; 

3 - ʪʨʠʤʘʯ ʜʨʦʪʫ ʧʣʘʩʪʠʢʦʚʠʡ ʄ6; 4 -  ʜʨʽʪ ʘʣʶʤʽʥʽʻʚʠʡ  08 ʤʤ 

ʈʠʩʫʥʦʢ 2 ï ʉʭʝʤʠ ʟ'ʻʜʥʘʥʥʷ ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʽ ʙʫʜʽʚʣʽ  ʽʟ ʩʠʩʪʝʤʦʶ ʟʦʚʥʽʰʥʴʦʛʦ ʙʣʠʩʢʘʚʢʦʟʘʭʠʩʪʫ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ  ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ  ʟʘʭʦʜʽʚ  ʧʦ ʫʜʦʩʢʦʥʘʣʝʥʥʶ ʙʣʠʩʢʘʚʢʦʟʘʭʠʩʪʫ  ʧʨʠ 

ʢʘʧʽʪʘʣʴʥʦʤʫ ʨʝʤʦʥʪʽ ʥʘʚʯʘʣʴʥʦʥʦ ʟʘʢʣʘʜʫ  ʟʘʙʝʟʧʝʯʫʻ  ʙʝʟʧʝʯʥʫ ʝʢʩʧʣʫʘʪʘʮʽʶ ʩʧʦʨʫʜʠ ʪʘ  

ʙʝʟʧʝʢʫ ʫʯʘʩʥʠʢʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 

1. ɼʉʊʋ ɹ ɺ.2.5-38:2008 çʋʣʘʰʪʫʚʘʥʥʷ ʙʣʠʩʢʘʚʢʦʟʘʭʠʩʪʫ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜè   

2. ɼʉʊʋ ɽN 62305-3:2021 "ɿʘʭʠʩʪ ʚʽʜ ʙʣʠʩʢʘʚʢʠ. ʏʘʩʪʠʥʘ 2. ʋʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ".(ɽN 62305-3:2011, 

IDʊ: ɯɽʉ  62305-3:2010, ʄʆD) 

3. ɼʉʊʋ ɽN 62305-3:2021 ɹʣʠʩʢʘʚʢʦʟʘʭʠʩʪ. ʏʘʩʪʠʥʘ 3. ʌʽʟʠʯʥʽ ʧʦʰʢʦʜʞʝʥʥʷ ʙꞈʜʽʚʝʣʴ (ʩʧʦʨʫʜʽ ʪʘ 

ʥʝʙʝʟʧʝʢʘ ʜʣʷ ʞʠʪʪʷ (ɽN 62305-3:2011, IDʊ: ɯɽʉ  62305-3:2010, ʄʆD) 
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84                                                             x ̝̩̝̆̎̓̑́̌̎̏̔̋̑́̎̒̋̉̊ ̨̗̝̎́̏̎́̌̎̉̊ ̨̖̘̓̆̎̎̉̊ ̨̔̎̃̆̑̒̉̓ ̆̓ 

ʋɼʂ 624.07 

ʆʇʊʀʄɯɿɸʎɯʗ ʂʆʅʉʊʈʋʂʎɯɰ ɼɽʈɽɺôʗʅʀʍ ʌɽʈʄ 

ʆ.ɺ. ʅʦʚʦʭʘʪʴʢʦ, ʤʘʛʽʩʪʨʘʥʪʢʘ ʛʨ. ɹɯ-23ʄʟ, 

ɸ.ɺ. ʅʝʚʝʰʢʽʥ, ʤʘʛʽʩʪʨ ʛʨ. ɹɯ-23ʄ-2, 

ʂ.ɼ. ɹʦʛʘʪʠʨʴʦʚʘ, ʤʘʛʽʩʪʨʘʥʪʢʘ ʛʨ. ɹɯ-24ʄʟ, 

 ʄ.ɺ. ʇʘʰʠʥʩʴʢʠʡ, ʜʦʮ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɼʝʨʝʚʠʥʘ ï ʮʝ ʪʨʘʜʠʮʽʡʥʠʡ ʙʫʜʽʚʝʣʴʥʠʡ ʤʘʪʝʨʽʘʣ, ʱʦ ʤʘʻ ʙʘʛʘʪʦ ʧʝʨʝʚʘʛ. ɰɰ ʤʦʞʥʘ 

ʚʠʛʦʪʦʚʠʪʠ ʨʽʟʥʦʾ ʬʦʨʤʠ ʽ ʨʦʟʤʽʨʽʚ, ʚʦʥʘ ʚʠʨʽʟʥʷʻʪʴʩʷ ʚʠʩʦʢʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʤʽʮʥʦʩʪʽ ʜʦ 

ʚʘʛʠ. ɼʝʨʝʚʠʥʘ ʤʦʞʝ ʢʦʤʙʽʥʫʚʘʪʠʩʷ ʟ ʽʥʰʠʤʠ ʙʫʜʽʚʝʣʴʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʽ ʚʦʥʘ ʻ 

ʚʽʜʥʦʚʣʶʚʘʥʠʤ ʙʫʜʽʚʝʣʴʥʠʤ ʤʘʪʝʨʽʘʣʦʤ. 

ɸʣʝ ʜʝʨʝʚʠʥʘ ʤʘʻ ʡ ʥʝʜʦʣʽʢʠ. ʊʘʢ ʷʢ ʚʦʥʘ ʻ ʧʨʠʨʦʜʥʠʤ ʤʘʪʝʨʽʘʣʦʤ, ʾʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʩʠʣʴʥʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʪʘ ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ [1]. ɺʘʛʦʤʦʶ ʻ ʧʨʦʙʣʝʤʘ 

ʜʝʬʝʢʪʽʚ ʚ ʜʝʨʝʚôʷʥʠʭ ʙʨʫʩʘʭ (ʩʫʯʢʽʚ) [2], ʫ ʟʚôʷʟʢʫ ʟ ʯʠʤ ʜʝʨʝʚʠʥʘ ʧʦʪʨʝʙʫʻ ʩʦʨʪʫʚʘʥʥʷ 

(ʤʝʭʘʥʽʯʥʦʛʦ ʘʙʦ ʚʽʟʫʘʣʴʥʦʛʦ).  

ʋ ʙʫʜʽʚʥʠʮʪʚʽ ʜʝʨʝʚʠʥʘ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʨʽʟʥʠʭ ʥʝʩʫʯʠʭ ʝʣʝʤʝʥʪʘʭ ʙʫʜʽʚʝʣʴ ʪʘ 

ʩʧʦʨʫʜ, ʟʦʢʨʝʤʘ ʾʾ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʷʢʦʩʪʽ ʥʝʩʫʯʠʭ ʝʣʝʤʝʥʪʽʚ ʜʝʨʝʚôʷʥʠʭ ʬʝʨʤ 

ʧʦʢʨʽʚʣʽ. ʋ ʙʫʜʽʚʝʣʴʥʽʡ ʧʨʘʢʪʠʮʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʩʭʝʤʠ ʜʝʨʝʚôʷʥʠʭ 

ʬʝʨʤ, ʥʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʟ ʥʠʭ ʻ: ʩʢʘʪʥʽ ʬʝʨʤʠ; ʬʝʨʤʠ ʟ ʧʘʨʘʣʝʣʴʥʠʤʠ ʧʦʷʩʘʤʠ; 

ʪʨʘʧʝʮʽʻʧʦʜʽʙʥʽ ʬʝʨʤʠ ʪʘ ʽʥʰʽ. ʅʘ ʤʘʣʶʥʢʫ 1 ʥʘʚʝʜʝʥʦ ʦʩʥʦʚʥʽ ʪʠʧʠ ʜʝʨʝʚôʷʥʠʭ ʬʝʨʤ 

ʧʦʢʨʠʪʪʷ: 

 

ʈʠʩʫʥʦʢ 1 ï ʆʩʥʦʚʥʽ ʪʠʧʠ ʜʝʨʝʚôʷʥʠʭ ʬʝʨʤ ʧʦʢʨʠʪʪʷ 

ʄʝʪʘ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʚ ʮʠʬʨʦʚʦʤʫ ʤʦʜʝʣʶʚʘʥʥʽ ʬʝʨʤʠ ʧʦʢʨʠʪʪʷ ʫ 

ʧʨʦʛʨʘʤʥʦʤʫ ʢʦʤʧʣʝʢʩʽ RFEM-Design 6 ʟ ʧʦʜʘʣʴʰʦʶ ʦʧʪʠʤʽʟʘʮʽʻʶ ʩʪʝʨʞʥʽʚ ʬʝʨʤʠ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʜʝʬʝʢʪʽʚ ʜʝʨʝʚʠʥʠ.  

ɼʣʷ ʨʦʟʚ'ʷʟʘʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ ʨʦʟʨʦʙʣʝʥʘ ʡ ʟʤʦʜʝʣʴʦʚʘʥʘ ʩʪʨʫʢʪʫʨʥʘ 2D-ʤʦʜʝʣʴ 

W-ʧʦʜʽʙʥʦʾ ʬʝʨʤʠ ʜʘʭʫ ʟ ʚʠʩʦʪʦʶ 3 ʤʝʪʨʠ ʪʘ ʰʠʨʠʥʦʶ ʚ ʦʜʠʥ ʤʝʪʨ. ʋʭʠʣ ʧʨʠʡʥʷʪʦ ʨʽʚʥʠʤ 

30Á (ʈʠʩʫʥʦʢ 2). 
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ʈʠʩʫʥʦʢ 2 ï ʄʦʜʝʣʴ ʢʨʦʢʚʷʥʦʾ ʬʝʨʤʠ W-ʧʦʜʽʙʥʦʛʦ ʪʠʧʫ 

ʋ ʧʨʦʛʨʘʤʥʦʤʫ ʢʦʤʧʣʝʢʩʽ ʟʘʜʘʻʪʴʩʷ ʜʝʨʝʚʠʥʘ ʢʣʘʩʫ C24 [3] ʜʣʷ ʚʥʫʪʨʽʰʥʴʦʾ ʪʘ 

ʟʦʚʥʽʰʥʴʦʾ ʯʘʩʪʠʥʠ ʬʝʨʤʠ ʟ ʨʽʟʥʦʶ ʪʦʚʱʠʥʦʶ. ɺʣʘʩʪʠʚʦʩʪʽ ʜʝʨʝʚʠʥʠ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 1. 

ʊʘʙʣʠʮʷ 1 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʽʮʥʦʩʪʽ ʪʘ ʞʦʨʩʪʢʦʩʪʽ ʜʝʨʝʚʠʥʠ (ʧʦʟʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ EN 338:2016 [4]. 

C24 fm,k, 

ʅ/ʤʤ
2
 

ft,0k, 

ʅ/ʤʤ
2
  

ft,90,k, 

ʅ/ʤʤ
2
 

fc,0,k,  

ʅ/ʤʤ
2
 

fc,90,k  

ʅ/ʤʤ
2
 

fv,d  

ʅ/ʤʤ
2
 Ed 

ʢʅ/ʤʤ
2
 

Emean 

ʢʅ/ʤʤ
2
 

Gmean  

ʢʅ/ʤʤ
2
 

Ʌm 

ʢʛ/ʤ
3
 

-  24  14.5  0.4  21  2.5  4.0  11000  370  690  420  

ʅʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʬʝʨʤʫ ʟʘʜʘʻʪʴʩʷ ʟʛʽʜʥʦ ʟ ɼɹʅ ɺ.1.2-2:2006 [5]. ɿʤʽʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʜʦʨʽʚʥʶʻ 4,155 ʢʅ/ʤ
2
. ʃʽʥʽʡʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠʢʣʘʜʝʥʝ ʜʦ ʧʦʢʨʽʚʣʽ ʽ ʩʢʣʘʜʘʻ 1,06 ʢʅ/ʤ

2
. 

ɼʣʷ ʩʧʨʦʱʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʧʨʠʧʫʩʢʘʻʤʦ, ʱʦ ʚ ʥʠʞʥ̔ʡ ʯʘʩʪʠʥʽ ʬʝʨʤʠ ʥʝ ʨʦʟʤʽʱʫʻʪʴʩʷ 

ʩʠʩʪʝʤʘ ʚʝʥʪʠʣʷʮʽʾ ʯʠ ʽʥʰʝ ʦʙʣʘʜʥʘʥʥʷ. ɿʥʘʯʝʥʥʷ ʚʽʪʨʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠʡʤʘʻʪʴʩʷ ʧʽʩʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʪʘ ʢʘʪʝʛʦʨʽʾ ʨʝʣʴʻʬʫ. ɿʘʜʘʻʤʦ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʫ 19 ʤ/ʩ, ʜʣʷ 

ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʤ. ʂʨʦʧʠʚʥʠʮʴʢʠʡ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʩʠʤʫʣʷʮʽʾ ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜ ʄʦʥʪʝ-ʂʘʨʣʦ [6]. ʈʝʟʫʣʴʪʘʪʠ 

ʤʦʜʝʣʶʚʘʥʥʷ ʜʦ ʽ ʧʽʩʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 2.  

ʊʘʙʣʠʮʷ 2 ï ʉʠʤʫʣʷʮʽʷ ʜʝʨʝʚôʷʥʦʾ ʬʝʨʤʠ ʤʝʪʦʜʦʤ ʄʦʥʪʝ-ʂʘʨʣʦ 

 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʤʦʜʝʣʶʚʘʥʥʷ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʦʟʤʽʨ ʝʣʝʤʝʥʪʽʚ ʬʝʨʤʠ ʤʘʻ ʙʽʣʴʰʠʡ 

ʚʧʣʠʚ ʥʘ ʨʠʟʠʢ ʚʽʜʤʦʚʠ, ʥʽʞ ʩʦʨʪ ʜʝʨʝʚʠʥʠ. ɿʤʽʥʘ ʤʽʮʥʦʩʪʽ ʙʨʫʩʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʟʥʘʯʥʦʾ 
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86                                                             x ̝̩̝̆̎̓̑́̌̎̏̔̋̑́̎̒̋̉̊ ̨̗̝̎́̏̎́̌̎̉̊ ̨̖̘̓̆̎̎̉̊ ̨̔̎̃̆̑̒̉̓ ̆̓ 

ʟʤʽʥʠ ʥʘʧʨʫʞʝʥʥʷ ʘ ʟʤʽʥʘ ʨʦʟʤʽʨʽʚ ʝʣʝʤʝʥʪʘ ʟʥʘʯʥʦ ʚʧʣʠʚʘʻ ʥʘ ʥʘʧʨʫʞʝʥʥʷ ʝʣʝʤʝʥʪʘ. 

ʅʘʡʝʬʝʢʪʠʚʥʽʰʠʡ ʩʧʦʩʽʙ ʧʽʜʚʠʱʠʪʠ ʤʽʮʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ ï ʟʤʽʥʠʪʠ ʽ ʨʦʟʤʽʨ, ʽ ʤʽʮʥʽʩʪʴ 

ʙʨʫʩʘ. ʈʝʟʫʣʴʪʘʪʠ ʦʧʪʠʤʽʟʘʮʽʾ ʟ ʨʽʟʥʠʤʠ ʨʽʚʥʷʤʠ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩʫʥʢʫ 3.  

 

ʈʠʩʫʥʦʢ 3 ï ʆʧʪʠʤʽʟʘʮʽʷ ʢʨʦʢʚʷʥʦʾ ʬʝʨʤʠ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʨʽʟʥʠʤʠ ʨʽʚʥʷʤʠ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ  

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 

1. ʇʽʥʯʝʚʩʴʢʘ ʆ.ʆ., ʉʧʽʨʦʯʢʽʥ ɸ.ʂ. ʊʝʭʥʦʣʦʛʽʷ ʩʫʰʽʥʥʷ ʽ ʟʘʭʠʩʪʫ ʜʝʨʝʚʠʥʠ. ʏʘʩʪʠʥʘ 1. ʅʘʚʯʘʣʴʥʠʡ 
ʧʦʩʽʙʥʠʢ. ʂʠʾʚ: ʚʠʜ-ʚʦ, 2021.ʏ.1.171 ʩ. 

2. ɺ.ɯ. ʇʦʜʢʦʨʠʪʦʚ. ʇʦʩʽʙʥʠʢ ʽʟ ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʜʝʨʝʚʠʥʠ ʚ ʢʨʫʛʣʦʤʫ ʚʠʛʣʷʜʽ. ʂʠʾʚ, 2015. 

87 ʩ. 

3.  ɼʉʊʋ EN 408:2007 ʃʽʩʦʤʘʪʝʨʽʘʣʠ ʢʦʥʩʪʨʫʢʮʽʡʥʽ. ʂʦʥʩʪʨʫʢʮʽʡʥʘ ʪʘ ʢʣʝʻʥʘ ʰʘʨʫʚʘʪʘ ʜʝʨʝʚʠʥʘ. 

ɺʠʟʥʘʯʝʥʥʷ ʜʝʷʢʠʭ ʬʽʟʠʯʥʠʭ ʪʘ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ (ɽN 408:2003, IDʊ) 

4. ɼʉʊʋ EN 338:2004 ʃʽʩʦʤʘʪʝʨʽʘʣʠ ʢʦʥʩʪʨʫʢʮʽʡʥʽ. ʂʣʘʩʠ ʤʽʮʥʦʩʪʽ (EN 338:2003, IDT) 

5. ɼɹʅ ɺ.1.2-2:2006. ʉʠʩʪʝʤʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʙʫʜʽʚʝʣʴʥʠʭ ʦʙ'ʻʢʪʽʚ. ʅʘʚʘʥʪʘʞʝʥʥʷ ʽ 

ʚʧʣʠʚʠ. ʅʦʨʤʠ ʧʨʦʝʢʪʫʚʘʥʥʷ. ʂ.: ʄʽʥʙʫʜ ʋʢʨʘʾʥʠ, 2007. ï 60 ʩ. 

6. ʄʝʪʦʜ ʄʦʥʪʝ-ʂʘʨʣʦ. ɯʥʬʦʨʤʘʮʽʷ ʟ ɺʽʢʽʧʝʜʽʾ. URL: 

https://uk.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D0%9C%D0%BE%D0%

BD%D1%82%D0%B5-%D0%9A%D0%B0%D1%80%D0%BB%D0%BE 

https://moodle.kntu.kr.ua/draftfile.php/19565/user/draft/759973455/%D0%9F%D1%96%D0%B4%D1%80%D1%83%D1%87%D0%BD%D0%B8%D0%BA_%D0%9A%D1%83%D0%B4%D0%B8%D1%88%D0%B8%D0%BD.pdf
https://uk.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D0%9C%D0%BE%D0%BD%D1%82%D0%B5-%D0%9A%D0%B0%D1%80%D0%BB%D0%BE
https://uk.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D0%9C%D0%BE%D0%BD%D1%82%D0%B5-%D0%9A%D0%B0%D1%80%D0%BB%D0%BE


 

ñɼʦʩʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʩʫʯʘʩʥʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡò 

21-22 ̌ ̉̒̓̏̐́̅́ 2024                                                                                                                                                      
87 

ʋɼʂ 691.328 

ʇɽʈɽɺɸɻʀ ʊɸ ʉʌɽʈʀ ɿɸʉʊʆʉʋɺɸʅʅʗ ʆɼʅʆʐɸʈʆɺʀʍ ʊɸ 

ɹɸɻɸʊʆʐɸʈʆɺʀʍ ɹɽʊʆʅʅʀʍ ʂʆʅʉʊʈʋʂʎɯʁ 

ʆ. ʇʘʣʽʚʦʜʘ,  ʩʪ. ʛʨ. ɹɯ-23ʄ-2, 

ʅ. ʊʦʤʘʯʝʥʢʦ, ʘʩʠʩʪ., 

ɯ. ʉʢʨʠʥʥʽʢ, ʜʦʮ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʆʜʥʦʰʘʨʦʚʽ ʪʘ ʙʘʛʘʪʦʰʘʨʦʚʽ ʙʝʪʦʥʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ 

ʩʫʯʘʩʥʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ. ʂʦʞʝʥ ʽʟ ʮʠʭ ʪʠʧʽʚ ʢʦʥʩʪʨʫʢʮʽʡ ʤʘʻ ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ, ʧʝʨʝʚʘʛʠ ʪʘ 

ʥʝʜʦʣʽʢʠ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʾʭ ʚʠʙʽʨ ʟʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʝʢʦʥʦʤʽʯʥʠʭ ʽ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʠʤʦʛ. 

ʆʜʥʦʰʘʨʦʚʽ ʢʦʥʩʪʨʫʢʮʽʾ ʪʨʘʜʠʮʽʡʥʦ ʚʠʢʦʥʫʶʪʴʩʷ ʟ ʚʘʞʢʦʛʦ ʙʝʪʦʥʫ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ 

ʚʠʩʦʢʫ ʤʽʮʥʽʩʪʴ ʽ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʪʘʢʠʭ ʝʣʝʤʝʥʪʽʚ, ʧʨʦʪʝ ʦʜʥʦʯʘʩʥʦ ʟʙʽʣʴʰʫʻ ʾʭ ʚʘʛʫ. ʏʝʨʝʟ ʮʝ 

ʦʜʥʦʰʘʨʦʚʽ ʙʝʪʦʥʥʽ ʧʘʥʝʣʽ ʻ ʤʘʪʝʨʽʘʣʦʻʤʥʠʤʠ, ʱʦ ʟʫʤʦʚʣʶʻ ʟʥʘʯʥʽ ʚʠʪʨʘʪʠ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ, 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘ ʤʦʥʪʘʞ. ʑʝ ʦʜʥʠʤ ʥʝʜʦʣʽʢʦʤ ʻ ʥʝʜʦʩʪʘʪʥʷ ʪʝʧʣʦ- ʪʘ ʟʚʫʢʦʽʟʦʣʷʮʽʷ, ʱʦ 

ʫʩʢʣʘʜʥʶʻ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʞʠʪʣʦʚʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ, ʜʝ ʮʽ ʧʦʢʘʟʥʠʢʠ ʤʘʶʪʴ ʚʠʨʽʰʘʣʴʥʝ 

ʟʥʘʯʝʥʥʷ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʦʜʥʦʰʘʨʦʚʽ ʢʦʥʩʪʨʫʢʮʽʾ ʟʘʣʠʰʘʶʪʴʩʷ ʧʦʧʫʣʷʨʥʠʤʠ ʟʘʚʜʷʢʠ 

ʩʚʦʾʡ ʧʨʦʩʪʦʪʽ ʫ ʚʠʛʦʪʦʚʣʝʥʥʽ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚ ʫʤʦʚʘʭ, ʜʝ ʥʝ ʚʠʩʫʚʘʶʪʴʩʷ ʚʠʩʦʢʽ ʚʠʤʦʛʠ ʜʦ 

ʪʝʧʣʦʽʟʦʣʷʮʽʾ. 

ɹʘʛʘʪʦʰʘʨʦʚʽ ʙʝʪʦʥʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʩʪʘʣʠ ʚʽʜʧʦʚʽʜʜʶ ʥʘ ʩʫʯʘʩʥʽ ʚʠʤʦʛʠ ʜʦ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʝʢʦʣʦʛʽʯʥʦʩʪʽ ʙʫʜʽʚʥʠʮʪʚʘ. ʋ ʪʘʢʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʢʽʣʴʢʘ ʰʘʨʽʚ ʙʝʪʦʥʫ ʟ ʨʽʟʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʆʩʥʦʚʥʠʡ ʥʝʩʫʯʠʡ ʰʘʨ, ʷʢ ʧʨʘʚʠʣʦ, 

ʚʠʢʦʥʫʻʪʴʩʷ ʟ ʚʘʞʢʦʛʦ ʙʝʪʦʥʫ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ ʤʽʮʥʦʩʪʽ, ʪʦʜʽ ʷʢ ʟʦʚʥʽʰʥʽ ʯʠ ʧʨʦʤʽʞʥʽ ʰʘʨʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʟʨʦʙʣʝʥʽ ʟ ʣʝʛʢʦʛʦ ʙʝʪʦʥʫ. ʎʝ ʜʘʻ ʟʤʦʛʫ ʟʥʘʯʥʦ ʟʤʝʥʰʠʪʠ ʚʘʛʫ ʢʦʥʩʪʨʫʢʮʽʾ, 

ʧʦʢʨʘʱʠʪʠ ʾʾ ʪʝʧʣʦ- ʽ ʟʚʫʢʦʽʟʦʣʷʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʘʪʝʨʽʘʣʽʚ. 

ʆʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʜʦʩʷʛʥʝʥʴ ʙʘʛʘʪʦʰʘʨʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʻ ʾʭʥʷ 

ʟʜʘʪʥʽʩʪʴ ʧʦʻʜʥʫʚʘʪʠ ʚʣʘʩʪʠʚʦʩʪʽ ʨʽʟʥʠʭ ʙʝʪʦʥʽʚ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ ʰʘʨʽʚ. 

ʅʘʧʨʠʢʣʘʜ, ʫ ʪʨʠʰʘʨʦʚʠʭ ʧʘʥʝʣʷʭ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʦʥʩʪʨʫʢʮʽʡʥʠʡ ʣʝʛʢʠʡ ʙʝʪʦʥ ʫ 

ʧʨʦʤʽʞʥʦʤʫ ʰʘʨʽ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʪʝʧʣʦʽʟʦʣʷʮʽʶ, ʪʦʜʽ ʷʢ ʟʦʚʥʽʰʥʽ ʰʘʨʠ ʟ ʚʘʞʢʦʛʦ 

ʙʝʪʦʥʫ ʚʠʢʦʥʫʶʪʴ ʦʩʥʦʚʥʫ ʥʝʩʫʯʫ ʬʫʥʢʮʽʶ.  

ʆʢʨʝʤʦʾ ʫʚʘʛʠ ʟʘʩʣʫʛʦʚʫʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʘʛʘʪʦʰʘʨʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʫ ʨʝʛʽʦʥʘʭ ʽʟ 

ʥʠʟʴʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ. ɿʘʚʜʷʢʠ ʝʬʝʢʪʠʚʥʽʡ ʪʝʧʣʦʽʟʦʣʷʮʽʾ ʚʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʥʘʯʥʝ 

ʟʥʠʞʝʥʥʷ ʝʥʝʨʛʦʚʠʪʨʘʪ ʥʘ ʦʧʘʣʝʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʾʭʥʽ ʣʝʛʰʽ ʚʘʨʽʘʥʪʠ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʚ ʫʤʦʚʘʭ ʚʠʩʦʢʦʾ ʚʦʣʦʛʦʩʪʽ ʪʘ ʘʛʨʝʩʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʥʘʧʨʠʢʣʘʜ ʫ ʧʨʦʤʠʩʣʦʚʠʭ ʙʫʜʽʚʣʷʭ, 

ʭʦʣʦʜʠʣʴʥʠʢʘʭ ʽ ʦʚʦʯʝʩʭʦʚʠʱʘʭ. 

ɺʦʜʥʦʯʘʩ ʙʘʛʘʪʦʰʘʨʦʚʽ ʢʦʥʩʪʨʫʢʮʽʾ ʤʘʶʪʴ ʩʚʦʾ ʚʠʢʣʠʢʠ. ɰʭ ʚʠʨʦʙʥʠʮʪʚʦ ʚʠʤʘʛʘʻ 

ʩʢʣʘʜʥʽʰʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʙʽʣʴʰ ʚʠʩʦʢʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ ʧʝʨʩʦʥʘʣʫ. ʅʝʦʙʭʽʜʥʽʩʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʤʽʮʥʦʛʦ ʟʯʝʧʣʝʥʥʷ ʤʽʞ ʰʘʨʘʤʠ ʩʪʚʦʨʶʻ ʜʦʜʘʪʢʦʚʽ ʚʠʤʦʛʠ ʜʦ ʷʢʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ ʪʘ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʨʦʟʚʠʪʦʢ ʚʠʨʦʙʥʠʯʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʜʦʩʚʽʜ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʛʘʪʦʰʘʨʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʜʦʚʝʣʠ ʾʭ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʥʘʜʽʡʥʽʩʪʴ. 

ʆʪʞʝ, ʚʠʙʽʨ ʤʽʞ ʦʜʥʦʰʘʨʦʚʠʤʠ ʪʘ ʙʘʛʘʪʦʰʘʨʦʚʠʤʠ ʙʝʪʦʥʥʠʤʠ ʢʦʥʩʪʨʫʢʮʽʷʤʠ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʥʢʨʝʪʥʠʭ ʟʘʚʜʘʥʴ ʽ ʫʤʦʚ. ʆʜʥʦʰʘʨʦʚʽ ʢʦʥʩʪʨʫʢʮʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʮʽʣʴʥʠʤʠ ʚ 

ʧʨʦʩʪʠʭ ʪʘ ʝʢʦʥʦʤʽʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʧʨʦʻʢʪʘʭ, ʪʦʜʽ ʷʢ ʙʘʛʘʪʦʰʘʨʦʚʽ ʻ ʽʜʝʘʣʴʥʠʤ ʨʽʰʝʥʥʷʤ 

ʜʣʷ ʦʙ'ʻʢʪʽʚ ʽʟ ʚʠʩʦʢʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ, ʪʝʧʣʦʽʟʦʣʷʮʽʾ ʪʘ ʤʽʮʥʦʩʪʽ. 
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88                                                             x ̝̩̝̆̎̓̑́̌̎̏̔̋̑́̎̒̋̉̊ ̨̗̝̎́̏̎́̌̎̉̊ ̨̖̘̓̆̎̎̉̊ ̨̔̎̃̆̑̒̉̓ ̆̓ 

ʋɼʂ 528.48 

ʂʆʆʈɼʀʅɸʊʅɸ ʆʉʅʆɺɸ ɼɽʈɾɸɺʅʆɰ ɻɽʆɼɽɿʀʏʅʆɰ ʄɽʈɽɾɯ  

ɼʃʗ ɿɸɹɽɿʇɽʏɽʅʅʗ ɯʅɾɽʅɽʈʅʀʍ ʉʇʆʈʋɼ 

ʈ.ʆ. ʇʘʥʘʩʝʥʢʦ, ʩʪʫʜ.,  

ɸ.ʄ.  ʂʘʨʶʢ, ʜʦʮ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʇʦʣʪʘʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ ʽʤʝʥʽ ʖʨʽʷ ʂʦʥʜʨʘʪʶʢʘè 

ʇʨʦʩʪʦʨʦʚʝ ʧʦʣʦʞʝʥʥʷ ʧʫʥʢʪʽʚ ʛʝʦʜʝʟʠʯʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʜʣʷ ʽʥʞʝʥʝʨʥʠʭ ʩʧʦʨʫʜ 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚʽʜʥʦʩʥʦ ʪʦʯʦʢ ɼʝʨʞʘʚʥʦʾ ʛʝʦʜʝʟʠʯʥʦʾ ʤʝʨʝʞʽ (ɼɻʄ) [1]. ʇʣʘʥʦʚʘ ʪʦʯʥʽʩʪʴ 

ɼɻʄ ʋʢʨʘʾʥʠ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʝʨʝʜʥʴʦʶ ʢʚʘʜʨʘʪʠʯʥʦʶ ʧʦʭʠʙʢʦʶ 2,8 ʩʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʥʘʜʽʡʥʫ ʧʨʠʚ'ʷʟʢʫ ʽʥʞʝʥʝʨʥʠʭ ʦʙ'ʻʢʪʽʚ ʽʟ ʟʥʘʯʥʠʤ ʟʘʧʘʩʦʤ ʪʦʯʥʦʩʪʽ [2]. ʈʦʟʚʠʪʦʢ ʛʝʦʜʝʟʠʯʥʦʾ 

ʥʘʫʢʠ ʧʨʠʟʚʽʚ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʚʠʤʽʨʶʚʘʥʴ, ʚʢʣʶʯʘʶʯʠ: ʪʨʽʘʥʛʫʣʷʮʽʶ, 

ʪʨʠʣʘʪʝʨʘʮʽʶ, ʧʦʣʽʛʦʥʦʤʝʪʨʽʶ, ʛʝʦʤʝʪʨʠʯʥʝ ʪʘ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʝ ʥʽʚʝʣʶʚʘʥʥʷ, ʘ ʪʘʢʦʞ 

ʚʠʟʥʘʯʝʥʥʷ ʢʦʦʨʜʠʥʘʪ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʧʫʪʥʠʢʦʚʠʭ ʩʠʩʪʝʤ. ɺʽʜʥʦʩʥʘ ʪʦʯʥʽʩʪʴ ʛʝʦʜʝʟʠʯʥʠʭ 

ʚʠʤʽʨʶʚʘʥʴ ʚʘʨʽʶʻʪʴʩʷ ʚ ʰʠʨʦʢʠʭ ʤʝʞʘʭ - ʚʽʜ ʦʜʥʽʻʾ ʪʠʩʷʯʥʦʾ ʜʦ ʦʜʥʽʻʾ ʜʝʩʷʪʠʤʽʣʴʡʦʥʥʦʾ 

(1Ŀ10
-3

 ʜʦ 1Ŀ10
-7

). 

ɻʣʦʙʘʣʴʥʽ ʥʘʚʽʛʘʮʽʡʥʽ ʩʫʧʫʪʥʠʢʦʚʽ ʩʠʩʪʝʤʠ  ʚʠʤʽʨʶʚʘʥʴ ʭʘʨʘʢʪʝʨʠʟʫʪʁʴʩʷ ʚʠʩʦʢʦʶ 

ʪʦʯʥʽʩʪʶ ʨʝʟʫʣʴʪʘʪʽʚ, ʧʨʦʪʝ ʤʘʶʪʴ ʩʫʪʪʻʚʠʡ ʥʝʜʦʣʽʢ ï ʧʦʪʨʝʙʫʶʪʴ ʟʥʘʯʥʠʭ ʟʘʪʨʘʪ ʯʘʩʫ ʷʢ ʥʘ 

ʧʨʦʚʝʜʝʥʥʷ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʪʘʢ ʽ ʥʘ ʧʦʜʘʣʴʰʫ ʦʙʨʦʙʢʫ ʜʘʥʠʭ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʢʦʦʨʜʠʥʘʪ. 

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʽʥʩʪʨʫʢʮʽʷ [3] ʙʫʣʘ ʦʧʫʙʣʽʢʦʚʘʥʘ ʫ 1999 ʨʦʮʽ, ʘ ʟʘ ʤʠʥʫʣʽ ʜʚʘ ʜʝʩʷʪʠʣʽʪʪʷ 

ʪʝʭʥʦʣʦʛʽʾ ɻʅʉʉ ʟʘʟʥʘʣʠ ʟʥʘʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʟ ʧʦʷʚʦʶ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʚʠʤʽʨʶʚʘʥʴ, ʚʠʥʠʢʘʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʫ ʩʬʝʨʽ 

ʽʥʞʝʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʥʠʭ ʨʦʙʽʪ. 

ʋʜʦʩʢʦʥʘʣʝʥʥʷʤ ɼɻʄ ʻ ʨʦʟʚʠʪʦʢ ʘʢʪʠʚʥʠʭ ɻʅʉʉ-ʤʝʨʝʞ, ʩʪʚʦʨʝʥʝ ʩʠʣʘʤʠ ʋʢʨʘʾʥʠ ʪʘ 

ʧʨʠʚʘʪʥʠʤ ʙʽʟʥʝʩʦʤ. ʉʪʘʥʦʤ ʥʘ 2023 ʨʽʢ ʪʝʨʠʪʦʨʽʷ ʋʢʨʘʾʥʠ ʦʙʣʘʜʥʘʥʘ 407 ɻʅʉʉ-ʩʪʘʥʮʽʷʤʠ, 

ʱʦ ʬʫʥʢʮʽʦʥʫʶʪʴ ʫ ʩʢʣʘʜʽ ʰʝʩʪʠ ʨʽʟʥʠʭ ʤʝʨʝʞ, ʷʢʽ ʤʘʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʬʦʨʤʠ ʚʣʘʩʥʦʩʪʽ ʪʘ 

ʥʘʣʝʞʘʪʴ ʜʦ ʨʽʟʥʠʭ ʚʽʜʦʤʩʪʚ, ʷʢ ʮʝ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʫ 1. 

 

ʈʠʩʫʥʦʢ 1 ï ʋʢʨʘʾʥʩʴʢʽ ʧʝʨʤʘʥʝʥʪʥʽ ɻʅʉʉ-ʩʪʘʥʮʽʾ ʩʪʘʥʦʤ ʥʘ 2023 ʨʽʢ 

ʄʽʞʥʘʨʦʜʥʘ ʛʝʦʜʝʟʠʯʥʘ ʩʣʫʞʙʘ ʥʘʜʘʻ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʩʪʘʥʮʽʡ ʥʘ ʪʝʨʠʪʦʨʽʾ ʧʣʦʱʝʶ 603000 ʢʚʘʜʨʘʪʥʠʭ ʢʽʣʦʤʝʪʨʽʚ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʠʭ ʥʘʩʪʘʥʦʚ, 

ʤʝʨʝʞʘ ʩʪʘʥʮʽʡ ʧʦʚʠʥʥʘ ʬʦʨʤʫʚʘʪʠ ʩʪʨʫʢʪʫʨʫ ʟ ʨʽʚʥʦʩʪʦʨʦʥʥʽʭ ʪʨʠʢʫʪʥʠʢʽʚ, ʜʝ ʢʦʞʥʘ 



 

ñɼʦʩʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʩʫʯʘʩʥʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡò 

21-22 ̌ ̉̒̓̏̐́̅́ 2024                                                                                                                                                      
89 

ʩʪʦʨʦʥʘ ʤʘʻ ʜʦʚʞʠʥʫ 70 ʢʽʣʦʤʝʪʨʽʚ. ʇʨʠ ʪʘʢʦʤʫ ʨʦʟʪʘʰʫʚʘʥʥʽ ʦʜʠʥ ʪʨʠʢʫʪʥʠʢ ʟʜʘʪʝʥ 

ʦʙʩʣʫʛʦʚʫʚʘʪʠ ʪʝʨʠʪʦʨʽʶ ʧʣʦʱʝʶ 2000 ʢʚʘʜʨʘʪʥʠʭ ʢʽʣʦʤʝʪʨʽʚ. 

ʗʢ ʟʘʟʥʘʯʝʥʦ ʚ ʜʞʝʨʝʣʽ [4], ʢʦʦʨʜʠʥʘʪʠ ɻʅʉʉ-ʩʪʘʥʮʽʡ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʫʧʫʪʥʠʢʦʚʠʭ ʛʝʦʜʝʟʠʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ. ʎʽ ʚʠʤʽʨʶʚʘʥʥʷ ʧʨʦʚʦʜʷʪʴʩʷ ʚ ʟʘʛʘʣʴʥʦʟʝʤʥʽʡ 

ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ. ɼʣʷ ʩʪʘʥʮʽʡ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ ʚʽʜʩʪʘʥʽ 100-300 ʢʽʣʦʤʝʪʨʽʚ ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ, 

ʚʽʜʥʦʩʥʘ ʧʦʭʠʙʢʘ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦʛʦ ʧʦʣʦʞʝʥʥʷ (ȹʨ/ʨ) ʩʪʘʥʦʚʠʪʴ 1/10ϓ. 
ʉʫʯʘʩʥʽ ʢʨʘʾʥʠ ʘʢʪʠʚʥʦ ʚʧʨʦʚʘʜʞʫʶʪʴ ʛʣʦʙʘʣʴʥʽ ʥʘʚʽʛʘʮʽʡʥʽ ʩʫʧʫʪʥʠʢʦʚʽ ʩʠʩʪʝʤʠ 

(ɻʅʉʉ) ʪʘ ʩʪʚʦʨʶʶʪʴ ʚʽʜʧʦʚʽʜʥʫ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʫ ʙʘʟʫ ʜʣʷ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʽʥʞʝʥʝʨʥʠʭ 

ʧʨʦʝʢʪʘʭ. ʉʪʘʪʠʯʥʠʡ ʨʝʞʠʤ ɻʅʉʉ-ʪʝʭʥʦʣʦʛʽʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʦʨʜʠʥʘʪ 

ʦʧʦʨʥʠʭ ʛʝʦʜʝʟʠʯʥʠʭ ʧʫʥʢʪʽʚ ʥʘ ʦʙ'ʻʢʪʘʭ ʨʽʟʥʦʛʦ ʤʘʩʰʪʘʙʫ ï ʚʽʜ ʥʝʚʝʣʠʢʠʭ ʜʦ ʤʘʩʰʪʘʙʥʠʭ. 

ʇʦʷʚʘ ʽʥʥʦʚʘʮʽʡʥʠʭ ʨʝʞʠʤʽʚ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ɻʅʉʉ ʧʦʪʨʝʙʫʻ ʧʨʦʚʝʜʝʥʥʷ 

ʜʦʜʘʪʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʦʥʦʚʣʝʥʠʭ ʤʝʪʦʜʠʯʥʠʭ ʚʢʘʟʽʚʦʢ. ɼʦ ʩʫʯʘʩʥʠʭ 

ʤʝʪʦʜʽʚ ɻʅʉʉ ʥʘʣʝʞʘʪʴ: RTK (ʢʽʥʝʤʘʪʠʯʥʝ ʚʠʟʥʘʯʝʥʥʷ ʢʦʦʨʜʠʥʘʪ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ), PPK 

(ʢʽʥʝʤʘʪʠʯʥʝ ʚʠʟʥʘʯʝʥʥʷ ʢʦʦʨʜʠʥʘʪ ʟ ʧʦʜʘʣʴʰʦʶ ʦʙʨʦʙʢʦʶ ʜʘʥʠʭ), PPP (ʧʨʝʮʠʟʽʡʥʝ 

ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ) [5].  

ʊʨʘʜʠʮʽʡʥʝ ʚʠʟʥʘʯʝʥʥʷ ʢʦʦʨʜʠʥʘʪ ʟʘ ʜʦʧʦʤʦʛʦʶ ɻʅʉʉ ʫ ʨʝʞʠʤʽ RTK ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʚʠʤʽʨʶʚʘʥʥʷʭ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʪʘʮʽʦʥʘʨʥʦʾ ʙʘʟʦʚʦʾ ʩʪʘʥʮʽʾ ʪʘ ʤʦʙʽʣʴʥʦʛʦ 

ʨʦʚʝʨʥʦʛʦ ʧʨʠʡʤʘʯʘ ʩʫʧʫʪʥʠʢʦʚʠʭ ʩʠʛʥʘʣʽʚ. ɺʠʤʽʨʶʚʘʥʥʷ ʟʜʽʡʩʥʶʶʪʴʩʷ ʦʙʦʤʘ ʧʨʠʡʤʘʯʘʤʠ 

ʩʠʥʭʨʦʥʥʦ. ɹʘʟʦʚʘ ʩʪʘʥʮʽʷ ʛʝʥʝʨʫʻ ʜʠʬʝʨʝʥʮʽʡʥʽ ʧʦʧʨʘʚʢʠ ʪʘ ʧʝʨʝʜʘʻ ʾʭ ʥʘ ʨʦʚʝʨʥʠʡ 

ʧʨʠʡʤʘʯ ʯʝʨʝʟ ʙʝʟʜʨʦʪʦʚʠʡ ʢʘʥʘʣ ʟʚ'ʷʟʢʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʫʪʦʯʥʠʪʠ ʡʦʛʦ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ. 

ɺʽʜʪʘʢ, ʨʝʟʫʣʴʪʘʪʦʤ ʨʦʙʦʪʠ ʚ ʢʣʘʩʠʯʥʦʤʫ RTK-ʨʝʞʠʤʽ ʻ ʪʦʯʥʽ ʧʨʦʩʪʦʨʦʚʽ ʢʦʦʨʜʠʥʘʪʠ 

ʚʠʟʥʘʯʝʥʠʭ ʧʫʥʢʪʽʚ. ʆʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʟ'ʷʚʠʣʠʩʷ ʯʠʩʣʝʥʥʽ ʥʦʚʽ ʚʠʨʦʙʥʠʢʠ ɻʅʉʉ-

ʦʙʣʘʜʥʘʥʥʷ, ʷʢʽ ʚʜʦʩʢʦʥʘʣʶʶʪʴ ʪʝʭʥʦʣʦʛʽʶ RTK. ʉʝʨʝʜ ʥʠʭ ʤʦʞʥʘ ʚʽʜʟʥʘʯʠʪʠ ʢʠʪʘʡʩʴʢʽ 

ʢʦʤʧʘʥʽʾ South, CHC, Comnav, ʽʪʘʣʽʡʩʴʢʫ Stonex, ʰʚʝʜʩʴʢʫ Satlab. 

ʊʝʭʥʦʣʦʛʽʷ PPP ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ɻʅʉʉ-ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʩʪʦʨʦʚʠʭ ʢʦʦʨʜʠʥʘʪ ʽʟ 

ʩʘʥʪʠʤʝʪʨʦʚʦʶ ʪʦʯʥʽʩʪʶ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʨʝʢʮʽʡ ʜʦ ʝʬʝʤʝʨʠʜ ʦʨʙʽʪ ʪʘ ʙʦʨʪʦʚʠʭ 

ʛʦʜʠʥʥʠʢʽʚ ʫʩʽʭ ʚʠʜʠʤʠʭ ʩʫʧʫʪʥʠʢʽʚ. PPP, ʨʦʟʨʦʙʣʝʥʠʡ ʢʘʥʘʜʩʴʢʦʶ ʢʦʤʧʘʥʽʻʶ NovAtel ʫ 

2005 ʨʦʮʽ, ʻ ʨʽʟʥʦʚʠʜʦʤ ʤʝʪʦʜʽʚ DGPS. ʆʩʦʙʣʠʚʽʩʪʴ ʮʴʦʛʦ ʥʦʚʽʪʥʴʦʛʦ ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, 

ʱʦ ʚʽʥ ʥʝ ʧʦʪʨʝʙʫʻ ʥʘʷʚʥʦʩʪʽ ʙʘʟʦʚʦʾ ʩʪʘʥʮʽʾ ʪʘ ʩʠʛʥʘʣʽʚ ʚʽʜ ʩʫʧʫʪʥʠʢʦʚʠʭ ʩʠʩʪʝʤ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʾ ʢʦʨʝʢʮʽʾ. 
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ʋɼʂ 624.155.152 

ʄʆɼɽʃʖɺɸʅʅʗ ʅɸʇʈʋɾɽʅʆ-ɼɽʌʆʈʄʆɺɸʅʆɻʆ ʉʊɸʅʋ 

ʇʋʉʊʆʊɯʃʀʍ ʌʋʅɼɸʄɽʅʊʅʀʍ ɹʃʆʂɯɺ ɺ ʉɽʈɽɼʆɺʀʑɯ SOLID 

WORKS 

ɺ. ʇʘʥʪʝʣʽʻʥʢʦ, ʜʦʮ., ʢʘʥʜ., ʪʝʭʥ. ʥʘʫʢ 

ʋʢʨʘʾʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʥʘʫʢʠ ʽ ʪʝʭʥʦʣʦʛʽʡ, 

ʉ. ʂʘʨʧʫʰʠʥ, ʜʦʮ., ʢʘʥʜ., ʪʝʭʥ. ʥʘʫʢ 

 ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

ɸ. ʏʝʨʚʦʥʦʰʪʘʥ, ʘʩʧ.  

ʋʢʨʘʾʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʥʘʫʢʠ ʽ ʪʝʭʥʦʣʦʛʽʡ, 

ʈ. ɻʦʥʯʘʨʝʥʢʦ, ʟʜʦʙʫʚʘʯ ʛʨ. ɹɯ-23ʄ-1  

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʇʫʩʪʦʪʽʣʽ ʢʦʥʽʯʥʽ ʮʽʣʴʥʦʬʦʨʤʦʚʘʥʽ ʙʝʪʦʥʥʽ ʙʣʦʢʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ ʟʚʝʜʝʥʥʽ 

ʬʫʥʜʘʤʝʥʪʽʚ ʧʽʜ ʢʘʨʢʘʩʥʽ ʙʫʜʽʚʣʽ ʥʝʚʝʣʠʢʦʾ ʧʦʚʝʨʭʦʚʦʩʪʽ. ʇʨʦʮʝʩ ʟʘʥʫʨʝʥʥʷ ʜʘʥʠʭ 

ʧʫʩʪʦʪʽʣʠʭ ʙʣʦʢʽʚ-ʦʙʦʣʦʥʦʢ ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʦʧʨʦʚʦʶ ʫʩʪʘʥʦʚʢʦʶ. ʇʨʠ ʟʘʥʫʨʝʥʥʽ ʙʣʦʢʽʚ 

ʪʘʢʦʛʦ ʪʠʧʫ, ʧʽʜ ʥʠʤʠ ʽ ʥʘʚʢʦʣʦ ʥʠʭ ʫʪʚʦʨʶʻʪʴʩʷ ʫʱʽʣʴʥʝʥʘ ʟʦʥʘ ʟ ʧʽʜʚʠʱʝʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʱʽʣʴʥʦʩʪʽ ˇʨʫʥʪʦʚʦʾ ʦʩʥʦʚʠ ʚʝʨʭʥʽʭ ʰʘʨʽʚ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʧʦʢʨʘʱʝʥʥʷʤ ʾʾ ʤʽʮʥʽʩʪʥʠʭ ʧʦʢʘʟʥʠʢʽʚ [1-3]. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʽʩʪʦʪʥʦʾ ʧʝʨʝʚʘʛʠ ʱʦʜʦ 

ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʜʘʥʠʭ ʝʣʝʤʝʥʪʽʚ ʬʫʥʜʘʤʝʥʪʫ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʟʚʠʯʘʡʥʠʤʠ ʦʢʨʝʤʦ ʩʪʦʷʯʠʤʠ 

ʩʪʦʚʙʯʘʩʪʠʤʠ ʬʫʥʜʘʤʝʥʪʘʤʠ, ʱʦ ʧʨʘʮʶʶʪʴ ʣʠʰʝ ʟʘ ʨʘʭʫʥʦʢ ʧʝʨʝʜʘʯʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʦ 

ʧʽʜʦʰʚʽ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʦʥʽʯʥʠʭ ʙʣʦʢʽʚ ʜʦʟʚʦʣʷʻ ʚ 3é4 ʨʘʟʠ ʩʢʦʨʦʪʠʪʠ ʦʙôʻʤ ʟʝʤʣʷʥʠʭ ʨʦʙʽʪ ʪʘ 

ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ ʚʠʢʣʶʯʠʪʠ ʦʧʘʣʫʙʥʽ ʨʦʙʦʪʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʟʚʠʯʘʡʥʠʤʠ ʩʪʨʽʯʢʦʚʠʤʠ ʪʘ 

ʩʪʦʚʧʯʘʩʪʠʤʠ ʬʫʥʜʘʤʝʥʪʘʤʠ [1-3]. ʇʨʠ ʮʴʦʤʫ ʟʥʠʞʫʶʪʴʩʷ ʚʠʪʨʘʪʫ ʙʝʪʦʥʫ ʚ 2é2,5 ʨʘʟʠ, 

ʤʝʪʘʣʫ ʚ 2 ʨʘʟʠ [1-3]. ʊʘʢʦʞ ʧʨʠʩʫʪʥʽʡ ʝʬʝʢʪ ʟʤʝʥʰʝʥʥʷ ʪʨʫʜʦʚʠʪʨʘʪ ʽ ʢʦʰʪʦʨʠʩʥʦʾ ʚʘʨʪʦʩʪʽ 

ʨʦʙʽʪ ʥʫʣʴʦʚʦʛʦ ʮʠʢʣʫ, ʱʦ ʤʦʞʝ ʩʷʛʘʪʠ 40% [1-3]. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ ʢʦʥʽʯʥʠʭ ʙʝʪʦʥʥʠʭ ʙʣʦʢʽʚ ʧʽʜ ʜʽʻʶ 

ʩʪʘʪʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʻ ʧʝʨʝʚʽʨʢʘ ʽ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʨʦʟʤʽʨʽʚ ʪʘ ʧʘʨʘʤʝʪʨʽʚ 

ʤʽʮʥʦʩʪʽ ʢʦʥʽʯʥʠʭ ʙʝʪʦʥʥʠʭ ʙʣʦʢʽʚ ʨʽʟʥʦʛʦ ʪʠʧʫ (ʨʠʩ.1) ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʨʦʛʨʘʤʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ çSolidWorksè. 

 

           
                                 ʘ                                                        ʙ 

ʘ ï ʢʦʥʽʯʥʠʡ ʙʣʦʢ; ʙ ï ʢʦʥʽʯʥʠʡ ʙʣʦʢ ʟ ʨʦʟʰʠʨʝʥʦʶ ʚʝʨʭʥʴʦʶ ʯʘʩʪʠʥʦʶ 

ʈʠʩʫʥʦʢ 1 - ʂʦʥʽʯʥʽ ʟʘʣʽʟʦʙʝʪʦʥʥʽ ʙʣʦʢʠ ʨʽʟʥʠʭ ʪʠʧʽʚ ʜʣʷ ʟʚʝʜʝʥʥʷ ʬʫʥʜʘʤʝʥʪʽʚ ʧʽʜ ʙʫʜʽʚʣʽ 
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ʇʨʦʮʝʩ ʟʘʥʫʨʝʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ˇʨʫʥʪ, ʷʢʽ ʤʘʶʪʴ ʚʥʫʪʨʽʰʥʶ ʧʦʨʦʞʥʠʥʫ, 

ʢʦʥʽʯʥʠʡ ʧʦʧʝʨʝʯʥʠʡ ʧʝʨʝʨʽʟ ʚ ʤʝʞʘʭ ʜʽʘʤʝʪʨʫ 1,0é2,0ʤ. ʪʘ ʪʦʚʱʠʥʫ ʩʪʽʥʢʠ ï 100é150ʤʤ., 

ʥʝ ʚʠʚʯʝʥʠʡ ʟ ʧʦʛʣʷʜʫ ʚʟʘʻʤʦʜʽʾ ʟ ˇʨʫʥʪʦʤ ʪʘ ʫʤʦʚ ʽʤʧʫʣʴʩʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʘʤ 

ʟʘʣʽʟʦʙʝʪʦʥʥʠʡ ʝʣʝʤʝʥʪ. ʅʝ ʚʠʚʯʝʥʽ ʬʽʟʠʯʥʽ ʫʤʦʚʠ ʧʨʦʮʝʩʫ ʟʘʥʫʨʝʥʥʷ ʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʬʦʨʤʫʚʘʥʥʷ ʫʱʽʣʴʥʝʥʦʾ ʟʦʥʠ ʧʽʜ ʦʩʥʦʚʦʶ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʫ ʧʣʦʱʫ 

ʧʝʨʝʨʽʟʫ (ʙʽʣʴʰʝ 1ʤ
2
), ʘ ʪʘʢʦʞ ʾʭ ʥʘʧʨʫʞʝʥʠʡ ʩʪʘʥ ʧʽʜ ʜʽʻʶ ʜʠʥʘʤʽʯʥʦʛʦ ʪʘ ʩʪʘʪʠʯʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʅʝʦʙʭʽʜʥʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʤʦʤʝʥʪ 

ʥʘʡʙʽʣʴʰʦʛʦ ʦʧʦʨʫ ˇʨʫʥʪʫ ʧʦ ʙʦʢʦʚʽʡ ʪʘ ʣʦʙʦʚʽʡ ʧʦʚʝʨʭʥʷʭ ʙʣʦʢʫ. ʊʘʢʠʡ ʩʪʘʥ ʤʦʞʝ 

ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ, ʢʦʣʠ ʙʣʦʢ ʙʫʜʝ ʧʦʚʥʽʩʪʶ ʟʘʥʫʨʝʥʠʡ ʚ ˇʨʫʥʪʦʚʫ ʦʩʥʦʚʫ. ɺ ʮʝʡ ʤʦʤʝʥʪ 

ʥʘʧʨʫʞʝʥʥʷ ʚ ʤʘʪʝʨʽʘʣʽ ʜʦʩʷʛʘʻ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ. 

ɺ ʨʝʟʫʣʴʪʘʪʘʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʽ ʝʧʶʨʠ ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ ʜʚʦʭ ʪʠʧʽʚ 

ʙʝʪʦʥʥʠʭ ʙʣʦʢʽʚ ʧʽʜ ʜʽʻʶ ʩʪʘʪʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɽʧʶʨʠ ʧʦʙʫʜʦʚʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ çSolidWorksè.  

ɺʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʙʫʣʠ ʪʘʢʽ ʧʘʨʘʤʝʪʨʠ: ʛʝʦʤʝʪʨʠʯʥʽ ʨʦʟʤʽʨʠ ʙʣʦʢʫ, 

ʪʦʚʱʠʥʘ ʩʪʽʥʢʠ, ʤʘʪʝʨʽʘʣ ʪʘ ʚʝʣʠʯʠʥʘ ʥʘʚʘʥʪʘʞʝʥʥʷ.  

ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ çSolidWorksè ʧʦʙʫʜʦʚʘʥʽ ʝʧʶʨʠ ʥʘʧʨʫʞʝʥʴ ʪʘ 

ʧʝʨʝʤʽʱʝʥʴ, ʱʦ ʜʘʶʪʴ ʢʘʨʪʠʥʫ ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ ʢʦʥʽʯʥʦʛʦ ʙʣʦʢʫ ʧʨʠ ʩʪʘʪʠʯʥʦʤʫ 

ʥʘʚʘʥʪʘʞʝʥʥʽ ʚ ʨʽʟʥʠʭ ʪʦʯʢʘʭ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ. 

ɽʧʶʨʘ ʥʘʧʨʫʞʝʥʴ (ʨʠʩ.2,ʘ) ʜʦʟʚʦʣʷʻ ʩʧʦʩʪʝʨʽʛʘʪʠ ʨʝʟʫʣʴʪʫʶʯʝ ʥʘʧʨʫʞʝʥʥʷ ʚ ʨʽʟʥʠʭ 

ʪʦʯʢʘʭ ʢʦʥʩʪʨʫʢʮʽʾ ʧʨʠ ʩʪʘʪʠʯʥʠʭ ʪʘ ʜʠʥʘʤʽʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ ʧʦ ʢʨʠʪʝʨʽʶ ʄʽʟʝʩʘ. ɯʟ 

ʝʧʶʨʠ ʚʠʜʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʝ ʥʘʧʨʫʞʝʥʥʷ ʧʦ ʮʴʦʤʫ ʢʨʠʪʝʨʽʶ ʚʠʥʠʢʘʻ ʚ ʩʝʨʝʜʥʽʡ ʯʘʩʪʠʥʽ 

ʢʦʥʽʯʥʦʛʦ ʙʣʦʢʫ ʚ ʢʽʥʮʽ ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʝʣʝʤʝʥʪʫ. ɹʣʠʞʯʝ ʜʦ ʚʝʨʭʥʴʦʛʦ ʟʨʽʟʫ 

ʦʙʦʣʦʥʢʠ ʥʘʧʨʫʞʝʥʥʷ ʟʤʝʥʰʫʻʪʴʩʷ, ʚ ʩʪʦʨʦʥʫ ʥʠʞʥʴʦʛʦ ʦʧʝʨʪʦʛʦ ʢʽʣʴʮʷ ʚʦʥʦ ʪʘʢʦʞ ʙʫʜʝ 

ʤʝʥʰʠʤ. 

 

         
                                 ʘ                                                        ʙ 

ʘ), ʪʘ ʧʝʨʝʤʽʱʝʥʥʷ - ʙ) ʢʦʥʽʯʥʦʛʦ ʙʣʦʢʫ ʧʽʜ ʢʦʣʦʥʠ ʢʘʨʢʘʩʥʠʭ ʙʫʜʽʚʝʣʴ 

ʈʠʩʫʥʦʢ 2 ï ɽʧʶʨʠ ʥʘʧʨʫʞʝʥʴ 

ʅʘ ʨʠʩ. (ʨʠʩ. 2,ʙ) ʧʦʢʘʟʘʥʘ ʝʧʶʨʘ ʧʝʨʝʤʽʱʝʥʴ, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʪʽʡʢʽʩʪʴ ʙʣʦʢʫ ʧʨʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷʭ, ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʦʜʝʨʞʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʝʨʝʤʽʱʝʥʥʷ ʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʢʦʥʩʪʨʫʢʮʽʾ ʥʘ ʚʪʨʘʪʫ ʩʪʽʡʢʦʩʪʽ. ɯʟ ʝʧʶʨʠ ʧʝʨʝʤʽʱʝʥʴ ʚʠʜʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʟʥʘʯʥʽ 

ʧʝʨʝʤʽʱʝʥʥʷ ʧʨʠ ʥʘʚʘʥʪʘʞʝʥʥʷʭ ʚʽʜʙʫʜʫʪʴʩʷ ʚ ʚʝʨʭʥʽʡ ʪʘ ʩʝʨʝʜʥʽʡ ʯʘʩʪʠʥʽ ʙʣʦʢʫ. 

ɿʘʣʽʟʦʙʝʪʦʥʥʠʡ ʙʣʦʢ (ʜʠʚ. ʨʠʩ.1, ʙ) ʟ ʨʦʟʰʠʨʝʥʦʶ ʚʝʨʭʥʴʦʶ ʯʘʩʪʠʥʦʶ ʤʘʻ ʙʽʣʴʰ 

ʚʠʩʦʢʫ ʥʝʩʫʯʫ ʟʜʘʪʥʽʩʪʴ. ʆʢʨʽʤ ʫʪʚʦʨʝʥʥʷ ʫʱʽʣʴʥʝʥʦʾ ʟʦʥʠ ʧʽʜ ʡʦʛʦ ʦʩʥʦʚʦʶ ʪʘ ʦʧʦʨʫ ʧʦ 

ʙʦʢʦʚʽʡ ʧʦʚʝʨʭʥʽ ʚʽʥ ʦʧʠʨʘʻʪʴʩʷ ʥʘ ˇʨʫʥʪ ʚʝʨʭʥʴʦʶ ʙʽʣʴʰ ʰʠʨʦʢʦʶ ʯʘʩʪʠʥʦʶ, ʱʦ ʧʽʜʚʠʱʫʻ 

ʡʦʛʦ ʥʝʩʫʯʫ ʟʜʘʪʥʽʩʪʴ ʧʨʠʙʣʠʟʥʦ ʥʘ 10é15%. 

ɯʟ ʝʧʶʨʠ ʥʘʧʨʫʞʝʥʴ (ʨʠʩ.3, ʘ) ʚʠʜʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʝ ʥʘʧʨʫʞʝʥʥʷ ʙʫʜʝ ʚ ʦʩʥʦʚʽ 

ʢʦʥʽʯʥʦʾ ʦʙʦʣʦʥʢʠ. ɹʣʠʞʯʝ ʜʦ ʚʝʨʭʥʴʦʛʦ ʟʨʽʟʫ ʦʙʦʣʦʥʢʠ ʥʘʧʨʫʞʝʥʥʷ ʟʤʝʥʰʫʻʪʴʩʷ. 
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ʘ) ʪʘ ʧʝʨʝʤʽʱʝʥʥʷ - ʙ) ʢʦʥʽʯʥʦʛʦ ʙʣʦʢʫ ʟ ʨʦʟʰʠʨʝʥʦʶ ʚʝʨʭʥʴʦʶ ʯʘʩʪʠʥʦʶ ʧʽʜ ʢʦʣʦʥʠ ʢʘʨʢʘʩʥʠʭ ʙʫʜʽʚʝʣʴ 

ʈʠʩʫʥʦʢ 3 ï ɽʧʶʨʠ ʥʘʧʨʫʞʝʥʴ 

ʅʘ ʨʠʩ. 3, ʙ ʧʦʢʘʟʘʥʘ ʝʧʶʨʘ ʧʝʨʝʤʽʱʝʥʴ, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʪʽʡʢʽʩʪʴ ʦʙʦʣʦʥʢʠ ʧʨʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷʭ ʽ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʦʜʝʨʞʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʝʨʝʤʽʱʝʥʥʷ, ʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʢʦʥʩʪʨʫʢʮʽʾ ʥʘ ʚʪʨʘʪʫ ʩʪʽʡʢʦʩʪʽ. ɯʟ ʝʧʶʨʠ ʧʝʨʝʤʽʱʝʥʴ ʚʠʜʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʟʥʘʯʥʽ 

ʧʝʨʝʤʽʱʝʥʥʷ ʧʨʠ ʥʘʚʘʥʪʘʞʝʥʥʷʭ ʚʽʜʙʫʜʫʪʴʩʷ ʚ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʢʦʥʽʯʥʦʛʦ ʙʣʦʢʫ, ʘ ʚ ʥʠʞʥʽʡ 

ʯʘʩʪʠʥʽ ʚʦʥʠ ʙʫʜʫʪʴ ʤʽʥʽʤʘʣʴʥʠʤʠ. 

ɺʠʩʥʦʚʢʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ ʢʦʥʽʯʥʠʭ ʙʝʪʦʥʥʠʭ ʙʣʦʢʽʚ ʨʽʟʥʦʛʦ ʪʠʧʫ ʚ 

ʇʂ çSolidWorksè ʧʦʢʘʟʘʣʦ, ʱʦ ʾʭ ʢʦʥʩʪʨʫʢʮʽʷ ʚʠʪʨʠʤʫʻ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʛʨʘʥʠʯʥʽ 

ʥʘʧʨʫʞʝʥʥʷ ʪʘ ʚʪʨʘʪʫ ʩʪʽʡʢʦʩʪʽ ʧʨʠ ʩʪʘʪʠʯʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ.  

ʉʧʨʦʝʢʪʦʚʘʥʝ ʪʘ ʚʧʨʦʚʘʜʞʝʥʝ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʟʘʥʫʨʝʥʥʷ ʢʦʥʽʯʥʠʭ 

ʙʣʦʢʽʚ, ʟʘʩʪʦʩʦʚʫʚʘʣʦʩʷ ʜʣʷ ʟʚʝʜʝʥʥʷ ʥʫʣʴʦʚʦʛʦ ʮʠʢʣʫ ʙʫʜʽʚʝʣʴ ʪʘ ʩʧʦʨʫʜ ʨʽʟʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ ʥʘ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʡʜʘʥʯʠʢʘʭ ʤʽʩʪ ɼʥʽʧʨʘ, ɺʽʣʴʥʦʛʽʨʩʴʢʘ ʪʘ ɹʘʛʣʽʷ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ʉʧʠʩʦʢ ʣʽʪʨʘʪʫʨʠ  

1.  Machines and equipment for the arrangement of recess for foundations of quickly installed technological 

mining facilities without diggisn: Monograph /V.I. Panteleienko, S.O. Karpyshyn ï Petrosani, Romania: 

UNIVERSITAS Publishing, 2022. ï 63 p. 

2.  ʇʘʥʪʝʣʝʻʥʢʦ ɺ.ɯ., ʂʘʨʧʫʰʠʥ ʉ.ʆ. ɽʥʝʨʛʦʝʬʝʢʪʠʚʥʠʡ ʩʧʦʩʽʙ ʚʣʘʰʪʫʚʘʥʥʷ ʬʫʥʜʘʤʝʥʪʽʚ ʧʽʜ ʦʙô̒ ʢʪʠ 

ʰʘʪʥʦʾ ʧʦʚʝʨʭʥʽ //2-ʛʘ ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ çɯʥʥʦʚʘʮʽʡʥʠʡ ʨʦʟʚʠʪʦʢ 

ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʜʦʙʫʪʢʫ ʪʘ ʧʝʨʝʨʦʙʢʠ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥè, University of Petroani, 

ʈʫʤʫʥʽʷ. 2019. ʉ. 104-107. 

3.  ʇʘʥʪʝʣʝʻʥʢʦ ɺ.ɯ, ʂʘʨʧʫʰʠʥ ʉ.ʆ., ʏʝʨʚʦʥʦʰʪʘʥ ɸ.ʃ., ɯʛʥʘʪʦʚ ɸ.ɹ. ɼʦʩʣʽʜʞʝʥʥʷ ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ 

ʤʝʪʘʣʝʚʠʭ ʰʪʘʤʧʽʚ ʧʽʜ ʬʫʥʜʘʤʝʥʪʠ ʜʣʷ ʙʫʜʽʚʝʣʴ ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ / ʅʘʫʢʦʚʠʡ ʚʽʩʥʠʢ ʙʫʜʽʚʥʠʮʪʚʘ. 

ʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ ʞʫʨʥʘʣ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʘʨʭʽʪʝʢʪʫʨʠ 

ʍʅʋɹɸ. ʍʘʨʢʽʚ 2020, ʪ.101 ˉ3. ï ʉ 99-107. 



 

ñɼʦʩʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʩʫʯʘʩʥʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡò 

21-22 ̌ ̉̒̓̏̐́̅́ 2024                                                                                                                                                      
93 

ʋɼʂ 728.012:004 

ɼʆʇʆɺʅɽʅɸ ʈɽɸʃʔʅɯʉʊʔ ʗʂ ɺɸɾʃʀɺʀʁ ɯʅʉʊʈʋʄɽʅʊ ɼʀɿɸʁʅ-

ʇʈʆɭʂʊʋɺɸʅʅʗ 

ʉ. ʆ. ʇʝʨʝʭʨʝʩʪ, ʟʜʦʙʫʚʘʯʢʘ ɯɯ (ʤʘʛʽʩʪʝʨʩʴʢʦʛʦ) ʨʽʚʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺ. ʅ. ʂʘʨʘʟʽʥʘ, 

ɸ. ʆ. ʉʪʘʪʽʚʢʘ, ʜʦʮ., ʢʘʥʜ. ʬʽʣʦʣ. ʥʘʫʢ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺ. ʅ. ʂʘʨʘʟʽʥʘ 

ɼʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ ʩʪʘʻ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʫ ʜʠʟʘʡʥ-ʧʨʦʻʢʪʫʚʘʥʥʽ, 

ʦʧʪʠʤʽʟʫʶʯʠ ʨʦʙʦʯʽ ʧʨʦʮʝʩʠ ʟʘʚʜʷʢʠ ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʎʷ ʪʝʭʥʦʣʦʛʽʷ 

ʨʦʟʰʠʨʶʻ ʤʦʞʣʠʚʦʩʪʽ 3D-ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʾ, ʩʪʘʶʯʠ ʚʩʝ ʜʦʩʪʫʧʥʽʰʦʶ. ʋ 

ʧʨʦʻʢʪʥʽʡ ʧʨʘʢʪʠʮʽ ʜʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ ʧʦʣʽʧʰʫʻ ʚʟʘʻʤʦʜʽʶ ʟ ʢʣʽʻʥʪʘʤʠ ʪʘ ʢʦʣʝʛʘʤʠ, 

ʜʦʟʚʦʣʷʶʯʠ ʥʘʦʯʥʦ ʧʨʝʜʩʪʘʚʠʪʠ ʧʨʦʻʢʪʥʽ ʽʜʝʾ. ɿʘʚʜʷʢʠ ʟʤʽʰʫʚʘʥʥʶ ʨʝʘʣʴʥʠʭ ʽ ʚʽʨʪʫʘʣʴʥʠʭ 

ʝʣʝʤʝʥʪʽʚ, ʜʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ ʟʘʙʝʟʧʝʯʫʻ ʛʣʠʙʰʝ ʨʦʟʫʤʽʥʥʷ ʧʨʦʩʪʦʨʫ ʪʘ ʡʦʛʦ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ. ʆʩʦʙʣʠʚʦ ʚʘʞʣʠʚʘ ʮʷ ʪʝʭʥʦʣʦʛʽʷ ʫ ʢʦʤʘʥʜʥʽʡ ʨʦʙʦʪʽ, ʜʝ ʫʩʽ ʫʯʘʩʥʠʢʠ 

ʤʦʞʫʪʴ ʙʘʯʠʪʠ ʽ ʦʮʽʥʶʚʘʪʠ ʧʦʪʝʥʮʽʡʥʠʡ ʨʝʟʫʣʴʪʘʪ ʫ ʨʝʘʣʴʥʦʤʫ ʧʨʦʩʪʦʨʽ. ʊʝʭʥʦʣʦʛʽʯʥʠʡ 

ʧʨʦʛʨʝʩ, ʱʦ ʟʙʽʣʴʰʫʻ ʤʦʙʽʣʴʥʽʩʪʴ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ, ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ ʾʾ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘ ʝʪʘʧʘʭ ʧʨʦʻʢʪʫʚʘʥʥʷ, ʩʧʨʠʷʶʯʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʩʢʦʨʦʯʝʥʥʶ ʪʝʨʤʽʥʽʚ 

ʚʠʢʦʥʘʥʥʷ ʧʨʦʻʢʪʽʚ. 

ʊʝʦʨʝʪʠʯʥʘ ʦʩʥʦʚʘ ʻ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʩʚʽʪʠ ʫ ʛʘʣʫʟʽ ʜʠʟʘʡʥʫ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʽʨʪʫʘʣʴʥʦʾ (VR) ʪʘ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ (AR) ʤʦʞʝ ʽʩʪʦʪʥʦ ʧʽʜʩʠʣʠʪʠ 

ʪʝʦʨʝʪʠʯʥʝ ʥʘʚʯʘʥʥʷ, ʥʘʜʘʶʯʠ ʩʪʫʜʝʥʪʘʤ ʟʘʩʦʙʠ ʜʣʷ ʛʣʠʙʰʦʛʦ ʨʦʟʫʤʽʥʥʷ ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʪʘ 

ʽʩʪʦʨʠʯʥʠʭ ʘʩʧʝʢʪʽʚ ʜʠʟʘʡʥʫ. ʎʽ ʪʝʭʥʦʣʦʛʽʾ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʽʟʫʘʣʽʟʘʮʽʶ ʩʢʣʘʜʥʠʭ ʽʜʝʡ ʽ ʧʦʥʷʪʴ, 

ʱʦ ʤʦʞʝ ʟʥʘʯʥʦ ʧʦʣʝʛʰʠʪʠ ʾʭ ʟʘʩʚʦʻʥʥʷ ʪʘ ʘʥʘʣʽʟ. 

ɼʦʧʦʚʥʝʥʘ ʽ ʚʽʨʪʫʘʣʴʥʘ ʨʝʘʣʴʥʦʩʪʽ ʧʝʨʝʪʚʦʨʶʶʪʴ ʪʨʘʜʠʮʽʡʥʝ ʥʘʚʯʘʥʥʷ, ʚʥʦʩʷʯʠ 

ʽʥʪʝʨʘʢʪʠʚʥʽʩʪʴ ʪʘ ʧʨʘʢʪʠʯʥʠʡ ʜʦʩʚʽʜ ʫ ʚʠʚʯʝʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ. ʉʪʫʜʝʥʪʠ ʤʦʞʫʪʴ 

ʚʽʨʪʫʘʣʴʥʦ ʚʽʜʚʽʜʫʚʘʪʠ ʽʩʪʦʨʠʯʥʽ ʧʝʨʽʦʜʠ ʜʠʟʘʡʥʫ, ʘʥʘʣʽʟʫʚʘʪʠ ʩʪʠʣʽ ʪʘ ʤʝʪʦʜʠ, ʱʦ ʙʫʣʠ 

ʧʦʧʫʣʷʨʥʽ ʚ ʨʽʟʥʽ ʝʧʦʭʠ, ʱʦ ʥʘʜʘʻ ʫʥʽʢʘʣʴʥʫ ʤʦʞʣʠʚʽʩʪʴ ʥʝ ʧʨʦʩʪʦ ʯʠʪʘʪʠ ʧʨʦ ʽʩʪʦʨʽʶ 

ʜʠʟʘʡʥʫ, ʘ çʞʠʪʠè ʾʾ. ʅʘʧʨʠʢʣʘʜ, ʩʪʫʜʝʥʪʠ ʤʦʞʫʪʴ çʚʽʜʚʽʜʫʚʘʪʠè ʚʽʨʪʫʘʣʴʥʦ ʚʽʜʪʚʦʨʝʥʽ 

ʽʥʪʝʨ'ʻʨʠ ʘʨʪ-ʜʝʢʦ ʘʙʦ ʤʦʜʝʨʥʫ, ʟʘʥʫʨʶʶʯʠʩʴ ʫ ʢʦʥʪʝʢʩʪ ʪʦʛʦ ʯʘʩʫ ʪʘ ʢʫʣʴʪʫʨʥʽ ʦʩʦʙʣʠʚʦʩʪʽ. 

ɼʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ ʜʦʟʚʦʣʷʻ ʚʠʢʣʘʜʘʯʘʤ ʽʥʪʝʛʨʫʚʘʪʠ ʚʽʨʪʫʘʣʴʥʽ ʦʙ'ʻʢʪʠ ʫ ʨʝʘʣʴʥʝ 

ʩʝʨʝʜʦʚʠʱʝ ʢʣʘʩʫ, ʪʠʤ ʩʘʤʠʤ ʟʘʙʝʟʧʝʯʫʶʯʠ ʩʪʫʜʝʥʪʘʤ ʤʦʞʣʠʚʽʩʪʴ ʚʟʘʻʤʦʜʽʷʪʠ ʟ 

ʪʝʦʨʝʪʠʯʥʠʤʠ ʢʦʥʮʝʧʪʘʤʠ. ʅʘʧʨʠʢʣʘʜ, ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʦʩʥʦʚ ʢʦʣʴʦʨʫ, ʢʦʤʧʦʟʠʮʽʾ ʪʘ ʬʦʨʤʠ 

ʩʪʫʜʝʥʪʠ ʤʦʞʫʪʴ ʤʘʥʽʧʫʣʶʚʘʪʠ ʚʽʨʪʫʘʣʴʥʠʤʠ ʦʙ'ʻʢʪʘʤʠ ʜʣʷ ʢʨʘʱʦʛʦ ʨʦʟʫʤʽʥʥʷ ʮʠʭ 

ʧʨʠʥʮʠʧʽʚ. ʊʘʢʝ ʧʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʦʨʽʾ ʤʦʞʝ ʟʥʘʯʥʦ ʧʦʢʨʘʱʠʪʠ ʟʜʘʪʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʮʽ ʟʥʘʥʥʷ ʫ ʩʚʦʾʭ ʤʘʡʙʫʪʥʽʭ ʧʨʦʻʢʪʘʭ. 

ɺʽʨʪʫʘʣʴʥʘ ʨʝʘʣʴʥʽʩʪʴ ʥʘʜʘʻ ʩʪʫʜʝʥʪʘʤ ʤʦʞʣʠʚʽʩʪʴ ʥʝ ʣʠʰʝ ʩʧʦʩʪʝʨʽʛʘʪʠ, ʘ ʡ ʙʨʘʪʠ 

ʫʯʘʩʪʴ ʫ ʩʫʯʘʩʥʠʭ ʜʠʟʘʡʥʝʨʩʴʢʠʭ ʪʨʝʥʜʘʭ ʪʘ ʽʥʥʦʚʘʮʽʷʭ. ʉʪʫʜʝʥʪʠ ʤʦʞʫʪʴ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʪʠ 

ʟ ʥʦʚʽʪʥʽʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʽ ʪʝʭʥʦʣʦʛʽʷʤʠ ʙʝʟ ʬʽʟʠʯʥʦʾ ʥʘʷʚʥʦʩʪʽ ʮʠʭ ʨʝʩʫʨʩʽʚ ʫ ʢʣʘʩʽ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʾʤ ʢʨʘʱʝ ʨʦʟʫʤʽʪʠ ʽ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʩʚʦʛʦ ʚʽʨʪʫʘʣʴʥʦʛʦ ʜʦʩʚʽʜʫ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ ʽ ʜʦʧʦʚʥʝʥʠʭ ʨʝʘʣʴʥʦʩʪʝʡ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ 

ʤʠʩʣʝʥʥʷ ʩʪʫʜʝʥʪʽʚ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʚʯʷʪʴʩʷ ʘʥʘʣʽʟʫʚʘʪʠ ʽ ʢʨʠʪʠʢʫʚʘʪʠ ʜʠʟʘʡʥ ʚ 

ʽʥʪʝʨʘʢʪʠʚʥʦʤʫ, ʙʘʛʘʪʦʚʠʤʽʨʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʊʘʢʽ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ ʜʦʧʦʤʘʛʘʶʪʴ ʩʪʫʜʝʥʪʘʤ 

ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ, ʷʢ ʨʽʟʥʽ ʝʣʝʤʝʥʪʠ ʜʠʟʘʡʥʫ ʚʟʘʻʤʦʜʽʶʪʴ ʦʜʠʥ ʟ ʦʜʥʠʤ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. 

ɿʘʛʘʣʦʤ, ʽʥʪʝʛʨʘʮʽʷ VR ʪʘ AR ʚ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʚʽʜʢʨʠʚʘʻ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʛʣʠʙʦʢʦʛʦ ʨʦʟʫʤʽʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʟʥʘʥʴ ʫ ʧʨʘʢʪʠʯʥʠʭ ʧʨʦʻʢʪʘʭ. ʎʝ ʜʦʟʚʦʣʷʻ 

ʧʽʜʛʦʪʫʚʘʪʠ ʬʘʭʽʚʮʽʚ, ʟʜʘʪʥʠʭ ʽʥʥʦʚʘʮʽʡʥʦ ʤʠʩʣʠʪʠ ʪʘ ʝʬʝʢʪʠʚʥʦ ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʪʚʦʨʯʽ ʽʜʝʾ ʚ 

ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʽʨʪʫʘʣʴʥʦʾ ʪʘ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʫ ʧʨʘʢʪʠʯʥʦʤʫ ʥʘʚʯʘʥʥʽ 

ʟʘʙʝʟʧʝʯʫʻ ʩʪʫʜʝʥʪʘʤ ʤʦʞʣʠʚʽʩʪʴ ʟʘʥʫʨʝʥʥʷ ʫ ʨʽʟʥʦʤʘʥʽʪʥʽ ʘʩʧʝʢʪʠ ʜʠʟʘʡʥʫ, ʚʽʜ 
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ʧʨʦʩʪʦʨʦʚʦʛʦ ʜʠʟʘʡʥʫ ʜʦ ʣʘʥʜʰʘʬʪʥʦʛʦ, ʱʦ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʢʨʝʘʪʠʚʥʦʩʪʽ ʪʘ ʧʨʦʬʝʩʽʡʥʠʭ 

ʢʦʤʧʝʪʝʥʮʽʡ.ɺʠʚʯʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦʛʦ ʜʠʟʘʡʥʫ ʚʢʣʶʯʘʻ ʨʦʟʨʦʙʢʫ ʢʦʥʮʝʧʮʽʡ ʦʨʛʘʥʽʟʘʮʽʾ 

ʧʨʦʩʪʦʨʫ ʚ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʦʙ'ʻʢʪʘʭ ʪʘ ʚʝʣʠʢʠʭ ʽʥʪʝʨ'ʻʨʘʭ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʽʨʪʫʘʣʴʥʦʾ 

ʨʝʘʣʴʥʦʩʪʽ ʜʦʟʚʦʣʷʻ ʩʪʫʜʝʥʪʘʤ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʪʠ ʟ ʨʦʟʤʽʱʝʥʥʷʤ ʦʙ'ʻʢʪʽʚ ʫ ʪʨʠʚʠʤʽʨʥʦʤʫ 

ʧʨʦʩʪʦʨʽ ʙʝʟ ʬʽʟʠʯʥʦʛʦ ʩʪʚʦʨʝʥʥʷ ʤʘʢʝʪʽʚ. ʉʪʫʜʝʥʪʠ ʤʦʞʫʪʴ ʚʽʨʪʫʘʣʴʥʦ çʧʨʦʭʦʜʠʪʠè ʯʝʨʝʟ 

ʩʚʦʾ ʧʨʦʻʢʪʠ, ʦʮʽʥʶʶʯʠ ʝʨʛʦʥʦʤʽʢʫ, ʜʦʩʪʫʧʥʽʩʪʴ ʪʘ ʚʽʟʫʘʣʴʥʫ ʧʨʠʚʘʙʣʠʚʽʩʪʴ, ʱʦ ʥʘʜʘʻ 

ʙʝʟʮʽʥʥʠʡ ʜʦʩʚʽʜ ʧʨʠ ʧʣʘʥʫʚʘʥʥʽ ʚʝʣʠʢʠʭ ʧʨʦʩʪʦʨʽʚ. 

ʋ ʩʬʝʨʽ ʜʠʟʘʡʥʫ ʽʥʪʝʨ'ʻʨʽʚ ʜʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ ʩʪʘʻ ʥʝʟʘʤʽʥʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ 

ʚʽʟʫʘʣʽʟʘʮʽʾ ʟʘʚʝʨʰʝʥʠʭ ʧʨʦʻʢʪʽʚ ʫ ʨʝʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʉʪʫʜʝʥʪʠ ʤʦʞʫʪʴ ʨʦʟʤʽʱʫʚʘʪʠ 

ʚʽʨʪʫʘʣʴʥʽ ʤʝʙʣʽ ʪʘ ʜʝʢʦʨ ʫ ʬʽʟʠʯʥʠʡ ʧʨʦʩʪʽʨ ʟʘ ʜʦʧʦʤʦʛʦʶ AR-ʜʦʜʘʪʢʽʚ, ʱʦ ʩʧʨʠʷʻ ʢʨʘʱʦʤʫ 

ʨʦʟʫʤʽʥʥʶ ʚʟʘʻʤʦʜʽʾ ʝʣʝʤʝʥʪʽʚ ʽʥʪʝʨ'ʻʨʫ ʟ ʨʝʘʣʴʥʠʤʠ ʧʨʦʩʪʦʨʦʚʠʤʠ ʦʙʤʝʞʝʥʥʷʤʠ. ʊʘʢʠʡ 

ʧʽʜʭʽʜ ʥʘʜʘʻ ʩʪʫʜʝʥʪʘʤ ʤʦʞʣʠʚʽʩʪʴ ʚʠʧʨʦʙʫʚʘʪʠ ʨʽʟʥʽ ʩʪʠʣʽʩʪʠʢʠ ʪʘ ʢʦʥʬʽʛʫʨʘʮʽʾ ʙʝʟ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʬʽʟʠʯʥʦʾ ʟʤʽʥʠ ʧʨʦʩʪʦʨʫ. 

ɼʣʷ ʩʪʫʜʝʥʪʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʥʘ ʜʠʟʘʡʥʽ ʦʜʷʛʫ, ʚʽʨʪʫʘʣʴʥʘ ʨʝʘʣʴʥʽʩʪʴ ʧʨʦʧʦʥʫʻ 

ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠ ʜʝʤʦʥʩʪʨʘʮʽʾ ʪʘ ʨʦʟʨʦʙʢʠ ʢʦʣʝʢʮʽʡ. ɺʦʥʠ ʤʦʞʫʪʴ ʩʪʚʦʨʶʚʘʪʠ ʪʘ 

ʚʽʜʪʚʦʨʶʚʘʪʠ ʩʚʦʾ ʜʠʟʘʡʥʠ ʚ ʪʨʠʚʠʤʽʨʥʦʤʫ ʬʦʨʤʘʪʽ, ʦʮʽʥʶʶʯʠ ʧʘʜʽʥʥʷ ʪʢʘʥʠʥʠ ʪʘ 

ʚʟʘʻʤʦʜʽʶ ʦʜʷʛʫ ʟ ʨʫʭʘʤʠ ʚʽʨʪʫʘʣʴʥʠʭ ʤʦʜʝʣʝʡ. ʎʝ ʟʥʘʯʥʦ ʨʦʟʰʠʨʶʻ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʟ ʢʨʦʻʤ ʪʘ ʤʘʪʝʨʽʘʣʘʤʠ, ʜʦʟʚʦʣʷʶʯʠ ʩʪʫʜʝʥʪʘʤ ʙʘʯʠʪʠ ʨʝʟʫʣʴʪʘʪʠ ʩʚʦʾʭ ʽʜʝʡ ʚ 

ʜʽʾ ʤʘʡʞʝ ʤʠʪʪʻʚʦ. 

ʋ ʣʘʥʜʰʘʬʪʥʦʤʫ ʜʠʟʘʡʥʽ AR ʜʦʟʚʦʣʷʻ ʩʪʫʜʝʥʪʘʤ çʧʦʩʘʜʠʪʠèʧʨʦʻʢʪʦʚʘʥʽ ʨʦʩʣʠʥʠ ʪʘ 

ʝʣʝʤʝʥʪʠ ʣʘʥʜʰʘʬʪʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʩʧʨʘʚʞʥʶ ʤʽʩʮʝʚʽʩʪʴ. ʎʝ ʥʘʜʟʚʠʯʘʡʥʦ ʢʦʨʠʩʥʦ ʜʣʷ 

ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʣʘʥʜʰʘʬʪʥʠʭ ʨʽʰʝʥʴ ʥʘ ʽʩʥʫʶʯʝ ʩʝʨʝʜʦʚʠʱʝ, ʘ ʪʘʢʦʞ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʨʦʩʣʠʥ ʢʦʥʢʨʝʪʥʠʤ ʢʣʽʤʘʪʠʯʥʠʤ ʫʤʦʚʘʤ. ɺʽʨʪʫʘʣʴʥʽ ʪʫʨʠ ʧʦ çʥʦʚʦʤʫè 

ʣʘʥʜʰʘʬʪʫ ʟʘʙʝʟʧʝʯʫʶʪʴ ʛʣʠʙʦʢʝ ʨʦʟʫʤʽʥʥʷ ʧʨʦʻʢʪʥʠʭ ʢʦʥʮʝʧʪʽʚ ʽ ʜʠʥʘʤʽʢʠ ʧʨʦʩʪʦʨʫ. 

ʎʽ ʧʽʜʭʦʜʠ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʶʪʴ ʷʢʽʩʪʴ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʦʩʢʽʣʴʢʠ ʩʪʫʜʝʥʪʠ ʥʝ 

ʪʽʣʴʢʠ ʚʠʚʯʘʶʪʴ ʪʝʦʨʝʪʠʯʥʽ ʘʩʧʝʢʪʠ ʜʠʟʘʡʥʫ, ʘʣʝ ʡ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʨʘʢʪʠʯʥʦ ʟʘʩʪʦʩʫʚʘʪʠ 

ʩʚʦʾ ʟʥʘʥʥʷ, ʩʧʦʩʪʝʨʽʛʘʶʯʠ ʨʝʘʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʦʾʭ ʧʨʦʻʢʪʽʚ. ʊʘʢʠʡ ʽʥʪʝʛʨʦʚʘʥʠʡ ʧʽʜʭʽʜ 

ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʦʟʫʤʽʥʥʷ ʜʠʟʘʡʥʫ, ʧʽʜʛʦʪʦʚʮʽ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʘʭʽʚʮʽʚ, 

ʛʦʪʦʚʠʭ ʜʦ ʚʠʨʽʰʝʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʚʜʘʥʴ ʫ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ. 

ʇʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʧʦʚʥʝʥʦʾ (AR) ʪʘ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ (VR) ʚ ʦʩʚʽʪʥʴʦʤʫ 

ʧʨʦʮʝʩʽ ʤʘʶʪʴ ʙʘʛʘʪʦʛʨʘʥʥʠʡ ʚʧʣʠʚ ʥʘ ʷʢʽʩʪʴ ʦʩʚʽʪʠ, ʱʦ ʚʠʧʣʠʚʘʻ ʟ ʤʦʞʣʠʚʦʩʪʽ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʤʦʜʝʣʶʚʘʥʥʷ, ʽ ʚʽʟʫʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʽʚ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ AR ʪʘ VR ʚ ʥʘʚʯʘʥʥʽ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʟʘʣʫʯʝʥʦʩʪʽ ʪʘ ʤʦʪʠʚʘʮʽʾ 

ʩʪʫʜʝʥʪʽʚ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʦʪʨʠʤʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʙʘʯʠʪʠ ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʦ ʚʟʘʻʤʦʜʽʷʪʠ ʟ 3D-

ʤʦʜʝʣʷʤʠ ʪʘ ʚʽʨʪʫʘʣʴʥʠʤʠ ʧʨʦʩʪʦʨʘʤʠ. ʎʝ ʧʝʨʝʪʚʦʨʶʻ ʪʨʘʜʠʮʽʡʥʝ ʥʘʚʯʘʥʥʷ ʚ ʜʠʥʘʤʽʯʥʠʡ ʪʘ 

ʟʘʭʦʧʣʶʶʯʠʡ ʧʨʦʮʝʩ, ʱʦ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʜʣʷ ʢʨʝʘʪʠʚʥʠʭ ʜʠʩʮʠʧʣʽʥ. VR ʪʘ AR 

ʜʦʟʚʦʣʷʶʪʴ ʩʪʫʜʝʥʪʘʤ ʟ ʛʣʠʙʦʢʠʤ ʟʘʥʫʨʝʥʥʷʤ ʚʠʚʯʘʪʠ ʩʢʣʘʜʥʽ ʧʨʦʩʪʦʨʦʚʽ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥʠ 

ʪʘ ʜʠʟʘʡʥʝʨʩʴʢʽ ʢʦʥʮʝʧʮʽʾ, ʱʦ ʯʘʩʪʦ ʚʘʞʢʦ ʫʷʚʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʨʘʜʠʮʽʡʥʠʭ ʤʝʪʦʜʽʚ, ʪʘʢʠʭ 

ʷʢ ʤʘʣʶʥʢʠ ʥʘ ʧʘʧʝʨʽ ʘʙʦ ʜʚʦʚʠʤʽʨʥʽ ʟʦʙʨʘʞʝʥʥʷ. ɺʦʥʠ ʤʦʞʫʪʴ ʚʽʟʫʘʣʴʥʦ ʦʮʽʥʶʚʘʪʠ 

ʨʦʟʤʽʨʠ, ʧʨʦʧʦʨʮʽʾ ʪʘ ʝʩʪʝʪʠʢʫ ʨʝʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʧʽʜʚʠʱʫʻ ʷʢʽʩʪʴ ʨʦʟʨʦʙʢʠ ʧʨʦʻʢʪʽʚ 

ʪʘ ʟʤʝʥʰʫʻ ʢʽʣʴʢʽʩʪʴ ʧʦʤʠʣʦʢ ʫ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ. 
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ʄʆɼɽʃʖɺɸʅʅʗ ʈʆɹʆʊʀ ʇʅɽɺʄʆɻɯɼʈɸɺʃɯʏʅʆɻʆ ɹʋʌɽʈʅʆɻʆ 

ʇʈʀʉʊʈʆʖ ɺɸʅʊɸɾʅʀʍ ʂʈɸʅɯɺ  

ɺ.ɸ. ʇʝʪʨʝʥʢʦ, ʩʪʫʜ., 

ɸ.ɯ. ʂʨʠʚʦʨʦʪ, ʜʦʮ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ., 

ʈ.ɺ. ɿʘʭʘʨʯʝʥʢʦ, ʜʦʮ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ., 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʇʦʣʪʘʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ ʽʤʝʥʽ ʖʨʽʷ ʂʦʥʜʨʘʪʶʢʘè 

ʆʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ ʙʝʟʧʝʢʠ ʤʦʩʪʦʚʦʛʦ ʢʨʘʥʘ ʻ ʙʫʬʝʨʥʠʡ ʧʨʠʩʪʨʽʡ. 

ɹʫʬʝʨʥʠʡ ʧʨʠʩʪʨʽʡ ʟʘʙʝʟʧʝʯʫʻ ʥʦʨʤʘʣʴʥʫ ʨʦʙʦʪʫ ʢʨʘʥʘ (ʟʫʧʠʥʢʫ) ʚ ʨʘʟʽ ʚʽʜʤʦʚʠ ʛʘʣʴʤʘ ʘʙʦ 

ʢʽʥʮʝʚʦʛʦ ʚʠʤʠʢʘʯʘ.  

ɹʫʬʝʨʥʠʡ ʧʨʠʩʪʨʽʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʨʫʞʥʦʛʦ ʝʣʝʤʝʥʪʘ, ʷʢʠʡ ʧʦʛʣʠʥʘʻ ʢʽʥʝʪʠʯʥʫ 

ʝʥʝʨʛʽʶ ʤʘʩʠ ʢʨʘʥʘ ʧʨʠ ʢʦʥʪʘʢʪʽ ʟ ʫʧʦʨʦʤ. ʇʦʛʣʠʥʘʥʥʷ ʝʥʝʨʛʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʪʫʧʦʚʦ, ʪʘʢ 

ʱʦ ʝʣʝʤʝʥʪʠ ʽ ʚʫʟʣʠ ʢʦʥʩʪʨʫʢʮʽʾ ʢʨʘʥʘ ʥʝ ʧʽʜʜʘʶʪʴʩʷ ʩʠʣʴʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʶ. 

ʆʩʥʦʚʥʽ ʚʠʤʦʛʠ [1] ʜʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʫʬʝʨʥʠʭ ʩʠʩʪʝʤ: 

1) ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʯʥʦʾ ʨʦʙʦʪʠ ʢʨʘʥʘ ʚ ʨʘʟʽ ʚʽʜʤʦʚʠ ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ 

ʟʘʭʠʩʪʫ ʙʫʬʝʨ ʧʦʚʠʥʝʥ ʧʦʛʣʠʥʘʪʠ ʚʩʶ ʢʽʥʝʪʠʯʥʫ ʝʥʝʨʛʽʶ ʢʨʘʥʘ;  

2) ɿʥʘʯʥʘ ʯʘʩʪʠʥʘ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ, ʱʦ ʧʦʛʣʠʥʘʻʪʴʩʷ ʙʫʬʝʨʦʤ, ʧʦʚʠʥʥʘ ʙʫʪʠ 

ʧʦʛʣʠʥʫʪʘ ʽ ʧʝʨʝʪʚʦʨʝʥʘ ʚ ʽʥʰʫ ʬʦʨʤʫ ʝʥʝʨʛʽʾ, ʱʦʙ ʧʨʠ ʚʽʜʩʢʦʢʫ ʥʝ ʚʠʥʠʢʘʣʠ ʫʜʘʨʥʽ ʷʚʠʱʘ, 

ʷʢʽ ʪʘʢʦʞ ʟʛʫʙʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʢʦʥʩʪʨʫʢʮʽʶ ʢʨʘʥʘ;  

3) ɹʫʬʝʨ ʧʦʚʠʥʥʘ ʤʘʪʠ ʧʨʦʩʪʠʡ, ʢʦʤʧʘʢʪʥʠʡ ʜʠʟʘʡʥ ʽ ʙʫʪʠ ʥʝʜʦʨʦʛʠʤ;  

4) ɹʫʬʝʨ ʧʦʚʠʥʝʥ ʙʫʪʠ ʟʜʘʪʥʠʤ ʥʘʜʽʡʥʦ ʧʨʘʮʶʚʘʪʠ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʧʝʨʽʦʜʫ ʯʘʩʫ 

ʟʘ ʙʫʜʴ-ʷʢʠʭ ʫʤʦʚ, ʚʢʣʶʯʘʶʯʠ ʤʽʥʫʩʦʚʽ ʪʝʤʧʝʨʘʪʫʨʠ; 

5) ɽʢʩʧʣʫʘʪʘʮʽʷ ʙʫʬʝʨʫ ʪʘ ʤʦʥʽʪʦʨʠʥʛ ʡʦʛʦ ʩʪʘʥʫ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʨʦʩʪʠʤʠ ʪʘ ʟʨʫʯʥʠʤʠ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʩʧʦʩʦʙʫ ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʤʽʩʮʷ ʨʦʟʪʘʰʫʚʘʥʥʷ, ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʤʦʙʽʣʴʥʠʤʠ (ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʘ ʢʨʘʥ), ʩʪʘʮʽʦʥʘʨʥʠʤʠ (ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʘ ʪʫʧʠʢʦʚʦʤʫ 

ʫʧʦʨʽ) ʘʙʦ ʢʦʤʙʽʥʦʚʘʥʠʤʠ (ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʽ ʪʘʤ, ʽ ʪʘʤ). 

ɿʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʧʨʫʞʥʦʛʦ ʝʣʝʤʝʥʪʘ ʙʫʬʝʨʥʽ ʩʠʩʪʝʤʠ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ ʜʝʨʝʚ'ʷʥʽ, 

ʛʫʤʦʚʽ, ʧʨʫʞʠʥʥʽ, ʧʨʫʞʠʥʥʦ-ʬʨʠʢʮʽʡʥʽ, ʬʨʠʢʮʽʡʥʽ, ʛʽʜʨʘʚʣʽʯʥʽ ʪʘ ʧʨʫʞʠʥʥʦ-ʛʽʜʨʘʚʣʽʯʥʽ ʪʘ 

ʧʥʝʚʤʦʛʽʜʨʘʚʣʽʯʥʽ. 

ʆʩʪʘʥʥʴʦʶ ʣʘʥʢʦʶ ʩʠʩʪʝʤʠ ʙʝʟʧʝʢʠ ʚ ʢʽʥʮʽ ʢʦʣʽʾ ʤʦʩʪʦʚʠʭ ʢʨʘʥʽʚ ʻ ʪʫʧʠʢʦʚʠʡ ʫʧʦʨ. 

ʊʫʧʠʢʦʚʽ ʫʧʦʨʠ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʚ ʢʽʥʮʽ ʢʨʘʥʦʚʦʾ ʨʝʡʢʠ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʩʭʦʜʞʝʥʥʶ ʢʨʘʥʘ ʟ 

ʨʝʡʦʢ ʟʛʽʜʥʦ ʟ [1]. ʆʪʞʝ, ʦʩʥʦʚʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʪʫʧʠʢʦʚʦʛʦ ʫʧʦʨʫ - ʛʘʩʠʪʠ ʟʘʣʠʰʢʦʚʫ 

ʰʚʠʜʢʽʩʪʴ ʢʨʘʥʘ ʽ ʟʘʧʦʙʽʛʘʪʠ ʩʭʦʜʞʝʥʥʶ ʟ ʢʽʥʮʷ ʢʨʘʥʦʚʦʾ ʢʦʣʽʾ ʚ ʨʘʟʽ ʚʠʥʠʢʥʝʥʥʷ ʘʚʘʨʽʡʥʦʾ 

ʩʠʪʫʘʮʽʾ.  

  

ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʧʥʝʚʤʦʛʽʜʨʘʚʣʽʯʥʦʛʦ ʙʫʬʝʨʥʦʛʦ ʧʨʠʩʪʨʦʶ 

ɼʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʽ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʦʙʦʪʠ 

ʧʥʝʚʤʦʛʽʜʨʘʚʣʽʯʥʦʛʦ ʙʫʬʝʨʥʦʛʦ ʧʨʠʩʪʨʦʶ (ʨʠʩ.1), ʽʟ ʙʘʛʘʪʴʦʭ ʚʘʨʽʘʥʪʽʚ ʷʢʥʘʡʢʨʘʱʝ 

ʧʽʜʭʦʜʠʪʴ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ çFESTO FluidSIM-Hè.  
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96                                                             x ̝̩̝̆̎̓̑́̌̎̏̔̋̑́̎̒̋̉̊ ̨̗̝̎́̏̎́̌̎̉̊ ̨̖̘̓̆̎̎̉̊ ̨̔̎̃̆̑̒̉̓ ̆̓ 

ʅʘ (ʨʠʩ.1) ʥʘʚʝʜʝʥʦ ʛʽʜʨʦʮʠʣʽʥʜʨ ʦʜʥʦʩʪʦʨʦʥʥʴʦʾ ʜʽʾ ʟ ʦʜʥʦʩʪʦʨʦʥʥʽʤ ʰʪʦʢʦʤ, 

ʧʥʝʚʤʦʛʽʜʨʦʘʢʫʤʫʣʷʪʦʨ ʪʘ ʨʝʛʫʣʴʦʚʘʥʠʡ ʜʨʦʩʝʣʴ ʽʟ ʟʚʦʨʦʪʥʽʤ ʢʣʘʧʘʥʦʤ. ʂʦʣʠ ʢʨʘʥ 

ʟʫʧʠʥʷʻʪʴʩʷ ʦʙ ʪʫʧʠʢʦʚʠʡ ʫʧʦʨ, ʙʫʬʝʨʥʘ ʪʷʛʘ ʪʠʩʥʝ ʥʘ ʰʪʦʢ ʟ ʧʦʨʰʥʝʤ ʷʢʠʡ ʧʦʯʠʥʘʻ 

ʨʫʭʘʪʠʩʷ ʽ ʥʘʛʥʽʪʘʻ ʨʦʙʦʯʫ ʨʽʜʠʥʫ ʯʝʨʝʟ ʜʨʦʩʝʣʴ ʫ ʧʦʨʦʞʥʠʥʫ ʧʥʝʚʤʦʛʽʜʨʦʘʢʫʤʫʣʷʪʦʨʘ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʧʦʪʨʘʧʣʷʥʥʷ ʨʽʜʠʥʠ ʜʦ ʧʥʝʚʤʦʛʽʜʨʦʘʢʫʤʫʣʷʪʦʨʘ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʪʠʩʥʝʥʥʷ ʦʙ'ʻʤʫ 

ʛʘʟʫ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʚ ʡʦʛʦ ʧʦʨʦʞʥʠʥʽ. ɺʽʜʧʦʚʽʜʥʦ ʪʠʩʢ ʛʘʟʫ ʚ ʘʢʫʤʫʣʷʪʦʨʽ ʟʨʦʩʪʘʻ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ ʦʧʦʨʫ ʨʫʭʫ ʰʪʦʢʘ ʛʽʜʨʦʮʠʣʽʥʜʨʘ. ʊʘʢʠʤ ʯʠʥʦʤ ʦʧʽʨ, ʩʪʚʦʨʶʚʘʥʠʡ 

ʙʫʬʝʨʦʤ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʙʫʜʝ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʦʧʦʨʫ (ʧʨʦʮʝʩ ʜʨʦʩʝʣʶʚʘʥʥʷ) ʪʘ 

ʧʥʝʚʤʘʪʠʯʥʦʛʦ ʦʧʦʨʫ (ʧʨʦʮʝʩ ʩʪʠʩʥʝʥʥʷ). 

ʅʘ (ʨʠʩ.2) ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʜʠʥ ʽʟ ʧʨʦʮʝʩʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʙʦʪʠ ʧʥʝʚʤʦʛʽʜʨʘʚʣʽʯʥʦʛʦ 

ʙʫʬʝʨʥʦʛʦ ʧʨʠʩʪʨʦʶ ʧʨʠ ʪʘʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ: ʜʽʘʤʝʪʨ ʧʦʨʰʥʷ ʛʽʜʨʦʮʠʣʽʥʜʨʘ 50 ʤʤ; 

ʜʽʘʤʝʪʨ ʰʪʦʢʘ 30 ʤʤ; ʜʦʚʞʠʥʘ ʭʦʜʫ ʰʪʦʢʘ 200 ʤʤ; ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʰʪʦʢ 100000 ʅ; 

ʧʨʦʧʫʩʢʥʘ ʟʜʘʪʥʽʩʪʴ ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʜʨʦʩʝʣʷ 50%; ʢʦʤʧʝʥʩʘʮʽʡʥʠʡ ʦʙôʻʤ ʛʘʟʫ ʚ 

ʧʥʝʚʤʦʛʽʜʨʦʘʢʫʤʫʣʷʪʦʨʽ 10000 ʩʤ
3
; ʧʦʧʝʨʝʜʥʽʡ ʪʠʩʢ ʛʘʟʫ ʚ ʧʥʝʚʤʦʛʽʜʨʦʘʢʫʤʫʣʷʪʦʨʽ 0,1 ʄʇʘ. 

 

 
ʈʠʩʫʥʦʢ 2 ï ʇʨʦʮʝʩ ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʙʦʪʠ ʧʥʝʚʤʦʛʽʜʨʘʚʣʽʯʥʦʛʦ ʙʫʬʝʨʥʦʛʦ ʧʨʠʩʪʨʦʶ 

ʄʦʜʝʣʶʚʘʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʘ ʨʦʙʦʪʘ ʧʥʝʚʤʦʛʽʜʨʘʚʣʽʯʥʦʛʦ 

ʙʫʬʝʨʥʦʛʦ ʧʨʠʩʪʨʦʶ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʢʽʥʝʪʠʯʥʘ ʝʥʝʨʛʽʷ ʤʘʩʠ ʢʨʘʥʘ ʚʠʪʨʘʯʘʻʪʴʩʷ ʷʢʦʤʦʛʘ 

ʤʝʥʰʝ ʥʘ ʪʝʨʪʷ ʚ ʛʽʜʨʦʮʠʣʽʥʜʨʽ, ʘ ʚʠʪʨʘʪʠ ʥʘ ʛʽʜʨʘʚʣʽʯʥʫ ʽ ʧʥʝʚʤʘʪʠʯʥʫ ʧʽʜʪʨʠʤʢʫ 

ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʧʨʠʙʣʠʟʥʦ ʧʦʨʽʚʥʫ. ʗʢʱʦ ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ ʢʨʘʥʘ 

ʩʧʨʠʡʤʘʻʪʴʩʷ ʛʽʜʨʘʚʣʽʯʥʠʤ ʦʧʦʨʦʤ, ʪʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʘʤʦʨʪʠʟʘʮʽʡʥʦʾ ʜʽʾ ʙʫʜʝ ʞʦʨʩʪʢʽʰʦʶ, 

ʪʦʙʪʦ ʟʘʥʘʜʪʦ ʤʘʣʠʡ ʯʘʩ ʟʫʧʠʥʢʠ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʩʠʣʴʥʦʛʦ ʫʜʘʨʫ ʪʘ ʟʙʽʣʴʰʝʥʥʷ 

ʜʠʥʘʤʽʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʶ ʢʨʘʥʘ ʪʘ ʢʨʘʥʦʚʽ ʤʝʭʘʥʽʟʤʠ. ʂʦʣʠ ʙʽʣʴʰʘ 

ʯʘʩʪʠʥʘ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ ʤʘʩʠ ʢʨʘʥʘ ʧʦʛʣʠʥʘʻʪʴʩʷ ʦʧʦʨʦʤ ʩʪʠʩʥʝʥʥʷ ʧʦʚʽʪʨʷ, ʨʦʙʦʪʘ 

ʙʫʬʝʨʘ ʩʪʘʻ ʤôʷʢʰʦʶ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʛʘʣʴʤʽʚʥʦʛʦ ʰʣʷʭʫ ʢʨʘʥʘ ʽ ʚʽʜʧʦʚʽʜʥʦ 

ʯʘʩʫ ʛʘʣʴʤʫʚʘʥʥʷ.  

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 

1.  ʇʨʘʚʠʣʘ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʘʥʪʘʞʦʧʽʜʽʡʤʘʣʴʥʠʭ ʢʨʘʥʽʚ, ʧʽʜʽʡʤʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʽ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ: ʅʇɸʆʇ 0.00-1., ʉ. 80-81, 2018. 
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ʄʆɼɽʃʖɺɸʅʅʗ ɽʂʉʊɽʈ'ɭʈɯɺ ʊɸ ɯʅʊɽʈôɭʈɯɺ ɿ ɺʀʂʆʈʀʉʊɸʅʅʗʄ 

ɺɯʄ-ʊɽʍʅʆʃʆɻɯʁ ʇʈʀ ɺʀʂʆʅɸʅʅɯ ɼʀʇʃʆʄʅʆɰ ʈʆɹʆʊʀ ʅɸ 

ʂɸʌɽɼʈɯ çɸʈʍɯʊɽʂʊʋʈɸè ʇɼʊʋ 

ɸ.ʄ. ʇʦʜʨʻʟ, ʙʘʢʘʣʘʚʨ, ʛʨ. ɸɹʉ-24, 

ʉ.ɯ. ʉʠʤʦʥʦʚ, ʜʦʮ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ                                                                                      

ɼʝʨʞʘʚʥʠʡʚʠʱʠʡ ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ çʇʨʠʘʟʦʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʪʝʭʥʽʯʥʠʡʫʥʽʚʝʨʩʠʪʝʪè 

ʉʴʦʛʦʜʥʽ ʤʘʡʞʝ ʢʦʞʥʘ ʩʧʦʨʫʜʘ, ʱʦ ʙʫʜʫʻʪʴʩʷ ʚ ʫ ʩʚʽʪʽ- ʚʽʜ ʭʤʘʨʦʯʦʩʽʚ ʜʦ ʤʘʣʦʾ 

ʘʨʭʽʪʝʢʪʫʨʥʦʾ ʬʦʨʤʠ - ʩʧʨʦʝʢʪʦʚʘʥʽ ʽ ʧʦʙʫʜʦʚʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

BuildingInformationModeling (BIM), ʽ ʮʝʡ ʧʨʦʮʝʩʚʩʝ ʙʽʣʴʰʝ ʫʜʦʩʢʦʥʘʣʶʻʪʴʩʷ, ʪʦʤʫ ʪʨʝʙʘ 

ʧʦʩʪʽʡʥʦ ʦʥʦʚʣʶʚʘʪʠ ʩʚʦʾ ʟʥʘʥʥʷ ʪʘ ʧʨʘʢʪʠʯʥʽ ʥʘʚʠʯʢʠ.  

ʅʘ ʢʘʬʝʜʨʽ ʘʨʭʽʪʝʢʪʫʨʠ ʇɼʊʋ ʩʪʫʜʝʥʪʠ ʟʽʩʧʝʮʽʘʣʴʥʦʩʪʽ 191 çɸʨʭʽʪʝʢʪʫʨʘ ʽ 

ʤʽʩʪʦʙʫʜʫʚʘʥʥʷè ʪʘ 192 çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ 

ʥʘʚʯʘʥʥʷʦʪʨʠʤʫʶʪʴ ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ ʪʘ ʧʨʘʢʪʠʯʥʽ ʥʘʚʠʯʢʠ ʧʦ ʚʠʢʦʨʠʩʪʘʥʥʶ 

ʩʫʯʘʩʥʠʭɺɯʄ-ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ ʪʘʢʠʭ ʷʢ Autodesk AutoCAD Architectural 

Desktop,Graphisoft ArchiCAD, ʃɯʈɸ-ʉɸʇʈ ʉɸʇʌɯʈ-3D, SketchUp.ʆʪʨʠʤʘʚʰʠ ʥʝʦʙʭʽʜʥʫ 

ʧʨʦʬʽʣʴʥʫ ʘʨʭʽʪʝʢʪʫʨʥʫ ʪʘ ʢʦʤʧôʶʪʝʨʥʫʧʽʜʛʦʪʦʚʢʫ ʩʪʫʜʝʥʪʠ ʟʜʘʪʥʽ ʚʠʢʦʥʘʪʠ ʜʠʧʣʦʤʥʽ 

ʧʨʦʝʢʪʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʫʯʘʩʥʠʭʚʠʤʦʛ. [1] ʊʘʢ, ʫ ʚʠʧʫʩʢʥʽʡ ʨʦʙʦʪʽ ʩʪ. ʛʨ. ɸɹʉ-

21ʊʦʛʦʙʠʮʴʢʦʾ ɼ.ʆ.  ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦʜʠʧʣʦʤʥʠʡ ʧʨʦʝʢʪ ʨʝʩʪʦʨʘʥʫ çFiveSpicesè ʜʣʷ ʏʝʨʢʘʩ 

ʥʘ ʙʘʟʽ ʚʽʨʪʫʘʣʴʥʦʾ ʤʦʜʝʣʽ, ʩʪʚʦʨʝʥʦʾ ɺɯʄ-ʟʘʩʦʙʘʤʠ ʢʦʤʧʘʥʽʾ Graphisoft ArchiCAD ʽʟ 

ʜʦʪʨʠʤʘʥʥʷʤ ʚʠʤʦʛ ʯʠʥʥʠʭɼʝʨʞʘʚʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʥʦʨʤ (ɼɹʅ ɺ.2.2-25:2009 ɹʫʜʠʥʢʠ ʽ 

ʩʧʦʨʫʜʠ.ʇʽʜʧʨʠʻʤʩʪʚʘ ʭʘʨʯʫʚʘʥʥʷ (ʟʘʢʣʘʜʠ ʨʝʩʪʦʨʘʥʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ), ʽʟ 

ʽʤʦʚʽʨʥʠʤʟʘʙʝʟʧʝʯʝʥʥʷʤ ʦʯʽʢʫʚʘʥʴ ʤʘʡʙʫʪʥʽʭ ʢʣʽʻʥʪʽʚ ʥʘ ʦʪʨʠʤʘʥʥʷ ʧʦʟʠʪʠʚʥʦʛʦʚʽʜʯʫʪʪʷ ʚʽʜ 

ʧʝʨʝʙʫʚʘʥʥʷ ʚ ʨʝʩʪʦʨʘʥʽ ʪʘ ʽ, ʥʝ ʚ ʦʩʪʘʥʥʶ ʯʝʨʛʫ, ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ 

ʧʨʠʻʤʥʦʛʦ ʪʘ ʢʦʤʬʦʨʪʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ: ʚʨʘʥʮʽ ʪʫʨʠʩʪʽʚ ʽʧʨʠʾʞʜʞʠʭ ʚʽʜʧʦʯʠʚʘʣʴʥʠʢʽʚ; ʚ ʜʝʥʴ 

ʪʘʢʦʞ ʧʨʘʮʽʚʥʠʢʽʚ ʪʘ ʩʣʫʞʙʦʚʮʽʚ ʤʽʩʪʘ; ʘʚʚʝʯʝʨʽ ʢʦʤʧʘʥʽʡ ʽʟ ʨʦʜʠʥ, ʜʨʫʟʽʚ ʪʘ ʟʥʘʡʦʤʠʭ ʚ 

ʨʦʤʘʥʪʠʯʥʽʡ ʘʪʤʦʩʬʝʨʽ. 
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98                                                             x ̝̩̝̆̎̓̑́̌̎̏̔̋̑́̎̒̋̉̊ ̨̗̝̎́̏̎́̌̎̉̊ ̨̖̘̓̆̎̎̉̊ ̨̔̎̃̆̑̒̉̓ ̆̓ 

ʋ ʘʢʪʫʘʣʴʥʽʡ ʥʘ ʜʘʥʠʡ ʯʘʩ ʪʝʤʽ ʜʠʧʣʦʤʘ çɺʽʜʙʫʜʦʚʘ ʜʠʪʷʯʦʾ ʶʥʘʮʴʢʦʾ ʩʧʦʨʪʠʚʥʦʾ 

ʰʢʦʣʠ ʫ ʤ. ɯʨʧʽʥʴè, ʩʪʫʜʝʥʪʘʤʠ ʛʨʫʧʠ ʇɻʉ-21ʄ ʄʘʮʝʛʦʨʦʡ ɸ.ʄ. ʪʘ ɻʽʥʽʷʪʦʚʠʤ ɸ.ɸ. ʙʫʣʦ 

ʟʨʦʙʣʝʥʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʜʘʥʦʾ ʩʧʦʨʫʜʠ ʟʛʽʜʥʦ ʩʫʯʘʩʥʠʭ ʥʦʨʤ. ʄʝʪʘ ʨʦʙʦʪʠ ʧʦʣʷʛʘʣʘ ʨʦʟʨʦʙʮʽ 

ʘʨʭʽʪʝʢʪʫʨʥʦʾ ʢʦʥʮʝʧʮʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʦʛʦ ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʩʪʠʣʶ ʪʘ 

ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ ʧʨʦʝʢʪʥʦʛʦ ʨʽʰʝʥʥʷ, ʷʢʝ ʚʠʢʦʥʘʥʝ ʟ ʤʝʪʘʣʝʚʦʛʦ ʢʘʨʢʘʩʫ ʪʘ ʧʦʣʽʤʝʨʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ.  

 

 

ʈʠʩʫʥʦʢ 2 ï ɽʢʩʪʝʨ'ʻʨʠ ʪʘ ʽʥʪʝʨôʻʨʠʜʠʪʷʯʦʾ ʶʥʘʮʴʢʦʾ ʩʧʦʨʪʠʚʥʦʾ ʰʢʦʣʠ ʫ ʤ. ɯʨʧʽʥʴ 

ʗʢ ʤʠ ʙʘʯʠʤʦ ʦʪʨʠʤʘʥʽ ʥʘʚʠʢʠ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʩʪʫʜʝʥʪʘʤ 191 ʪʘ 192 

ʜʨʫʛʦʾ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʨʦʙʠʪʠ ʝʢʩʪʝʨ'ʻʨʠ ʪʘ ʽʥʪʝʨôʻʨʠ ʩʚʦʾʭ ʧʨʦʝʢʪʽʚ.  

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ  

1.  ʏʝʨʥʠʭ ʆ.ɸ., ʉʠʤʦʥʦʚ ʉ.ɯ. ɼʠʧʣʦʤʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʪʫʜʝʥʪʽʚ-ʘʨʭʽʪʝʢʪʦʨʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ BIM-ʟʘʩʦʙʽʚ 

ʢʦʤʧʘʥʽʾ GRAPHISOFT / ʄʘʪʝʨʽʘʣʠ ɯV ʄʅʇʂ: çɸʨʭʽʪʝʢʪʫʨʘ ʽʩʪʦʨʠʯʥʦʛʦ ʂʠʻʚʘ. ɯʩʪʦʨʽʷ-ʪʝʦʨʽʷ-

ʧʨʘʢʪʠʢʘè. ʂ: ʂʅʋɹɸ, 2020- ʩ.148-149. 
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ʆʇʊʀʄɯɿɸʎɯʗ  ʂʆʅʉʊʈʋʂʎɯɰ ʄɽʊɸʃɽɺʆɻʆ ʂɸʈʂɸʉʋ  

ʇʈʀʄɯʑɽʅʅʗ ʂɸʉʆɺʆɻʆ ʇɸɺɯʃʔʆʅʋ  ʇʈʀ ɸɽʈʆɺʆʂɿɸʃʔʅʆʄʋ 

ʂʆʄʇʃɽʂʉɯ, ʑʆ ɺɯɼɹʋɼʆɺʋɭʊʔʉʗ  ɺ ʄ. ʍɽʈʉʆʅ 

ʄ.ʄ. ʇʦʣʪʘʚʝʮʴ, ʤʘʛʽʩʪʨʘʥʪ ʛʨ. ɹɯ 23 ʄɿ,
 

ɺ.ɸ. ʅʘʩʪʦʷʱʠʡ,  ʧʨʦʬ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ  ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

 ʄʝʪʘ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ  ʚ ʚʠʢʦʨʠʩʪʘʥʥ  ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʨʦʟʨʘʭʫʥʢʽʚ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʢʘʩʦʚʦʛʦ ʧʘʚʽʣʴʡʦʥʫ 

ʘʝʨʦʚʦʢʟʘʣʫ ʚ ʤ. ʍʝʨʩʦʥ,  ʷʢʠʡ ʧʽʜ ʯʘʩ ʙʦʾʚ ʫ ʭʦʜʽ ʨʦʩʽʡʩʴʢʦʛʦ ʚʪʦʨʛʥʝʥʥʷ ʚ ʋʢʨʘʾʥʫ  ʙʫʚ 

ʚʱʝʥʪ ʟʨʫʡʥʦʚʘʥʠʡ (ʨʠʩ.1).  ʎʝ  ʜʦʟʚʦʣʠʪʴ ʚʠʟʥʘʯʠʪʠ ʦʧʪʠʤʘʣʴʥʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʧʘʨʘʤʝʪʨʠ 

ʧʨʠʤʽʱʝʥʥʷ, ʱʦ ʚʽʜʙʫʜʦʚʫʻʪʴʩʷ. 

 

 

ʈʠʩʫʥʦʢ 1 ï ʈʫʾʥʠ ʪʝʨʤʽʥʘʣʫ ʚ ʤʽʞʥʘʨʦʜʥʦʤʫ ʘʝʨʦʧʦʨʪʫ çʍʝʨʩʦʥè 

ɿ ʤʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʘʣʝʚʦʛʦ ʢʘʨʢʘʩʫ ʙʫʜʽʚʣʽ ʢʘʩʩʦʚʦʛʦ ʧʘʚʽʣʴʡʦʥʫ 

ʘʝʨʦʢʦʤʧʣʝʢʩʫ ʧʽʩʣʷ ʟʙʦʨʫ ʥʘʚʘʥʪʘʞʝʥʴ ʙʫʣʘ ʨʝʘʣʽʟʦʚʘʥʘ  ʤʦʜʝʣʴ ʚ ʢʦʤʧôʶʪʝʨʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ  ʉɸʇʈ çSolid worksè. 

ʇʨʠ ʧʦʙʫʜʦʚʽ ʤʦʜʝʣʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ ʤʦʜʝʣʶʚʘʣʠʩʴ ʷʢ ʩʪʨʠʞʥʝʚʽ ʢʽʥʮʝʚʽ 

ʝʣʝʤʝʥʪʠ, ʧʝʨʝʪʠʥʠ ʷʢʠʭ ʚʽʜʧʦʚʽʜʘʣʠ ʨʝʘʣʴʥʠʤ ʧʝʨʝʪʠʥʘʤ ʢʦʥʩʪʨʫʢʮʽʡ. ʋʤʦʚʠ ʟôʻʜʥʘʥʥʷ ʪʘ 

ʩʧʠʨʘʥʥʷ ʙʫʣʠ ʧʨʠʡʥʷʪʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʘʣʴʥʠʭ ʩʠʪʫʘʮʽʡ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʰʘʨʥʽʨʥʠʭ 

ʟôʻʜʥʘʥʴ. 

ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʤʝʪʘʣʝʚʦʛʦ ʢʘʨʢʘʩʫ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʰʘʨʥʽʨʥʠʭ ʟʚʷôʟʢʽʚ  

ʩʪʨʠʞʥʴʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ.2. 

 
ʈʠʩʫʥʦʢ 2 ï ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʤʝʪʘʣʝʚʦʛʦ ʢʘʨʢʘʩʫ ʚ ʩʝʨʝʜʦʚʠʱʽ Simulation ʉɸʇʈ çSolid worksè ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ  ʟʦʚʥʽʰʥʽʭ ʥʘʚʘʥʪʘʞʝʥʴ ( ʩʥʽʛʦʚʦʛʦ, ʪʠʤʯʘʩʦʚʦʛʦ, ʚʘʛʠ ʧʝʨʝʢʨʠʪʪʷ ʪʘ ʧʽʜʣʦʛ) 

https://uk.wikipedia.org/wiki/%D0%A0%D0%BE%D1%81%D1%96%D0%B9%D1%81%D1%8C%D0%BA%D0%B5_%D0%B2%D1%82%D0%BE%D1%80%D0%B3%D0%BD%D0%B5%D0%BD%D0%BD%D1%8F_%D0%B2_%D0%A3%D0%BA%D1%80%D0%B0%D1%97%D0%BD%D1%83_(%D0%B7_2022)
https://uk.wikipedia.org/wiki/%D0%A5%D0%B5%D1%80%D1%81%D0%BE%D0%BD_(%D0%B0%D0%B5%D1%80%D0%BE%D0%BF%D0%BE%D1%80%D1%82)


 

 

˔̨̂̑̎̉̋ ̨̨̍́̓̆̑́̌̃ V˴ ˏ ̩̝̩̒̆̔̋̑́̎̒̋̏ ̝̩̒̓̔̅̆̎̓̒̋̏ ̎́̔̋̏̃̏-̘̩̐̑́̋̓̉̎̏ ̨̗̩̋̏̎̆̑̆̎̕ 

100                                                             x ̝̩̝̆̎̓̑́̌̎̏̔̋̑́̎̒̋̉̊ ̨̗̝̎́̏̎́̌̎̉̊ ̨̖̘̓̆̎̎̉̊ ̨̔̎̃̆̑̒̉̓ ̆̓ 

ʈʝʟʫʣʴʪʘʪʠ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ  ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 3, 4,  5, 6, 7. 

 

 

ʈʠʩʫʥʦʢ 3 ï ɻʨʘʬʽʯʥʝ ʨʦʟʧʦʜʽʣʝʥʥʷ  ʤʦʤʝʥʪʽʚ ʚ ʝʣʝʤʝʥʪʘʭ ʤʝʪʘʣʝʚʦʛʦ ʢʘʨʢʘʩʫ 

 

ʈʠʩʫʥʦʢ 4 ï ɻʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʧʝʨʝʤʽʱʝʥʴ ʝʣʝʤʝʥʪʽʚ ʤʝʪʘʣʝʚʦʛʦ ʢʘʨʢʘʩʫ 

 

ʈʠʩʫʥʦʢ 5 ï ɻʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʤʦʤʝʥʪʽʚ, ʱʦ ʜʽʶʪʴ ʥʘ ʝʣʝʤʝʥʪʠ ʢʘʨʢʘʩʫ 

 

 


