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1.  ɺʆʃʆʂʅɸ ʀ ʂʆʄʇʆɿʀʊʓ 

 
1.1. ʋɻʃɽʈʆɼʅʓɽ ɺʆʃʆʂʅɸ ʀ   ʂʆʄʇʆɿʀʊʓ 
 
 

1.1.1. ʂʆʄʇʆɿʀʎʀʆʅʅʓɽ ʄɸʊɽʈʀɸʃʓ ʅɸ ʆʉʅʆɺɽ ʇʈʆʄʓʐʃɽʅʅʓʍ 

ʆʊʍʆɼʆɺ ʍʀʄʀʏɽʉʂʀʍ ɺʆʃʆʂʆʅ 

 

ʉʝʣʝʟʥʝʚʘ ɽ.ɸ. // ʄʦʣʦʜʳʝ ʫʯʝʥʳʝ - ʨʘʟʚʠʪʠʶ ʥʘʮʠʦʥʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʠʥʠʮʠʘʪʠʚʳ (ʇʦʠʩʢ). ï 2019. - ˉ1-2. ï ʉ.135-136 

  

ʋʛʣʝʧʣʘʩʪʠʢʠ ï ʥʘʧʦʣʥʠʪʝʣʝʤ ʚ ʵʪʠʭ ʧʦʣʠʤʝʨʥʳʭ ʢʦʤʧʦʟʠʪʘʭ ʩʣʫʞʘʪ ʫʛʣʝʨʦʜʥʳʝ 

ʚʦʣʦʢʥʘ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʶʪ ʠʟ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʠ ʧʨʠʨʦʜʥʳʭ ʚʦʣʦʢʦʥ ʥʘ ʦʩʥʦʚʝ ʮʝʣʣʶʣʦʟʳ, 

ʩʦʧʦʣʠʤʝʨʦʚ ʘʢʨʠʣʦʥʠʪʨʠʣʘ, ʥʝʬʪʷʥʳʭ ʠ ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ ʧʝʩʢʦʚ ʠ ʪ.ʜ. ʆʩʥʦʚʥʳʤʠ 

ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʫʛʣʝʧʣʘʩʪʠʢʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʪʝʢʣʦʧʣʘʩʪʠʢʘʤʠ ʷʚʣʷʝʪʩʷ ʠʭ ʥʠʟʢʘʷ 

ʧʣʦʪʥʦʩʪʴ ʠ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ, ʫʛʣʝʧʣʘʩʪʠʢʠ ï ʦʯʝʥʴ ʣʝʛʢʠʝ ʠ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ, 

ʧʨʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ. 

 

 

1.1.2. ʆʉʆɹɽʅʅʆʉʊʀ ʌʆʈʄʆɺɸʅʀʗ ɼɽʊɸʃɽʁ ʀɿ ʋɻʃɽʇʃɸʉʊʀʂʆɺ ʇʈʀ 

ʀʉʇʆʃʔɿʆɺɸʅʀʀ ʋɻʃɽʈʆɼʅʓʍ ʃɽʅʊ ʉ ʄɽʊɸʃʃʀʏɽʉʂʀʄʀ ʇʆʂʈʓʊʀʗʄʀ 

 

ʅʝʣʶʙ ɺ.ɸ., ɹʝʨʣʠʥ  ɸ.ɸ. // ʍʠʤʠʯʝʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʩʝʛʦʜʥʷ. ï 2019. - ˉ2. ï 

ʉ.36-42 

 

ʈʘʩʩʤʦʪʨʝʥʳ ʜʚʝ ʪʝʭʥʦʣʦʛʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ ʠʟ ʫʛʣʝʧʣʘʩʪʠʢʦʚ ʤʝʪʦʜʘʤʠ ʧʨʷʤʦʛʦ 

ʬʦʨʤʦʚʘʥʠʷ: ʧʨʦʧʠʪʢʘ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʠ ʚʘʢʫʫʤʥʘʷ ʠʥʬʫʟʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʵʧʦʢʩʠʜʥʦʝ ʩʚʷʟʫʶʱʝʝ ʠ ʫʛʣʝʨʦʜʥʘʷ ʣʝʥʪʘ, ʥʘ ʢʦʪʦʨʫʶ 

ʤʝʪʦʜʦʤ ʤʘʛʥʝʪʨʦʥʥʦʛʦ ʨʘʩʧʳʣʝʥʠʝ ʥʘʥʝʩʝʥʦ ʤʝʜʥʦʝ ʧʦʢʨʳʪʠʝ. ʄʝʪʦʜʘʤʠ 

ʪʝʨʤʦʛʨʘʚʠʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʚʟʚʝʰʠʚʘʥʠʷ ʦʮʝʥʠʚʘʣʩʷ ʬʘʟʦʚʳʡ 

ʩʦʩʪʘʚ ʠ ʧʦʨʠʩʪʦʩʪʴ ʫʛʣʝʧʣʘʩʪʠʢʦʚ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʧʦ ʨʘʟʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ. ʋʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʪʝʭʥʦʣʦʛʠʷ ʚʘʢʫʫʤʥʦʡ ʠʥʬʫʟʠʠ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʘʣʣʠʟʠʨʦʚʘʥʥʦʡ ʫʛʣʝʨʦʜʥʦʡ 

ʣʝʥʪʳ, ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʬʦʨʤʦʚʘʥʠʷ, ʯʝʤ ʪʝʭʥʦʣʦʛʠʷ 

ʧʨʦʧʠʪʢʠ ʧʦʜ ʜʘʚʣʝʥʠʝʤ. ʅʘʣʠʯʠʝ ʥʘ ʫʛʣʝʨʦʜʥʦʡ ʣʝʥʪʝ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʧʦʢʨʳʪʠʷ ʧʦʟʚʦʣʠʣʦ 

ʥʘ 5% ʩʥʠʟʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʧʦʣʠʤʝʨʥʦʡ ʤʘʪʨʠʮʳ ʠ ʥʘ 30% ʫʤʝʥʴʰʠʪʴ ʚʝʣʠʯʠʥʫ ʧʦʨʠʩʪʦʩʪʠ. 

 

 

1.1.3. ɺʃʀʗʅʀɽ ʕʃɽʂʊʈʆʍʀʄʀʏɽʉʂʆʁ ʆɹʈɸɹʆʊʂʀ ʅɸ ʉʊʈʋʂʊʋʈʋ ʀ 

ʉɺʆʁʉʊɺɸ ʋɻʃɽʈʆɼʅʓʍ ɺʆʃʆʂʆʅ 
 

ɹʝʣʝʥʴʢʘʷ ʆ.ɺ., ʏʝʨʝʚʠʥʩʢʠʡ ɸ.ʇ. // çɻʘʛʘʨʠʥʩʢʠʝ ʯʪʝʥʠʷ-2020è. ʉʙʦʨʥʠʢ ʪʝʟʠʩʦʚ 

ʜʦʢʣʘʜʦʚ. -  ʉ.1043-1044 

 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʦʝ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ ʥʘ ʩʪʨʫʢʪʫʨʫ ʠ ʩʚʦʡʩʪʚʘ ʫʛʣʝʨʦʜʥʦʛʦ ʚʦʣʦʢʥʘ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʙʳʣʠ ʚʳʙʨʘʥʳ ʥʝʘʧʧʨʝʪʠʨʦʚʘʥʥʳʝ ʋɺ ʬʠʨʤʳ UMATEX Group ʩ ʨʘʟʣʠʯʥʳʤʠ ʨʝʞʠʤʘʤʠ 

ʕʍʆ. ʉʠʣʫ ʪʦʢʘ ʚʘʨʴʠʨʦʚʘʣʠ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 100 ʜʦ 1250 ʤɸ. ʂʦʥʮʝʥʪʨʘʮʠʶ ʚ ʚʦʜʥʦʤ 

ʨʘʩʪʚʦʨʝ ʛʠʜʨʦʢʘʨʙʦʥʘʪʘ ʘʤʤʦʥʠʷ (NH4HCO3) ʠʟʤʝʥʷʣʠ ʦʪ 1,5 ʜʦ 5 ʤʘʩʩ.%. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʤʦʨʬʦʣʦʛʠʠ ʠ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʣʦʢʦʥ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʩʢʘʥʠʨʫʶʱʝʡ 

ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ (Jeol JSM U-3, ʗʧʦʥʠʷ), ʦʙʦʨʫʜʦʚʘʥʥʦʤ ʨʝʥʪʛʝʥʦʩʧʝʢʪʨʘʣʴʥʳʤ 

ʤʠʢʨʦʘʥʘʣʠʟʘʪʦʨʦʤ ʩ ʜʠʩʧʝʨʩʠʝʡ ʧʦ ʵʥʝʨʛʠʷʤ. 
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1.1.4. ʊɽʈʄʀʏɽʉʂʆɽ ʉʊɸʈɽʅʀɽ, ɼɽɻʈɸɼɸʎʀʗ ʇʆɺɽʈʍʅʆʉʊʀ ʀ 

ɺʃɸɻʆʇɽʈɽʅʆʉ ɺ ʋɻʃɽʇʃɸʉʊʀʂɽ ʄɸʈʂʀ ɺʂʋ-38ʊʈ 

 

ɺʘʣʝʚʠʥ ɽ.ʆ., ʉʪʘʨʮʝʚ ɺ.ʆ., ɿʝʣʝʥʠʥʘ ʀ.ɺ. // ʊʨʫʜʳ ɺʀɸʄ. ï 2020. - ˉ6-7. ï ʉ.118-128 

   

ʄʝʪʦʜʘʤʠ ʪʝʨʤʦʛʨʘʚʠʤʝʪʨʠʠ, ʘʥʘʣʠʟʘ 3D-ʠʟʦʙʨʘʞʝʥʠʡ ʨʝʣʴʝʬʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠ 

ʢʠʥʝʪʠʢʠ ʚʣʘʛʦʧʝʨʝʥʦʩʘ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʘ ʪʝʨʤʦʩʪʘʨʝʥʠʷ ʠ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʚʨʘʱʝʥʠʡ ʧʨʠ ʜʝʡʩʪʚʠʠ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚ ʫʛʣʝʧʣʘʩʪʠʢʝ ʤʘʨʢʠ 

ɺʂʋ-38ʊʈ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʬʠʣʦʤʝʪʨʠʠ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʩʪʝʧʝʥʴ ʜʝʩʪʨʫʢʮʠʠ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʫʛʣʝʧʣʘʩʪʠʢʘ ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ 

ʨʘʙʦʯʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʝʝ ʟʥʘʯʝʥʠʷ. ʇʦʢʘʟʘʥʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʪʝʨʤʦʩʪʘʨʝʥʠʷ ʥʘ 

ʚʣʘʛʦʧʦʛʣʦʱʝʥʠʝ ʫʛʣʝʧʣʘʩʪʠʢʘ. 

 

 

1.1.5. ʆʉʆɹɽʅʅʆʉʊʀ ʇʈʆɺɽɼɽʅʀʗ ʀʉʇʓʊɸʅʀʁ ʂʆʄʇʆɿʀʎʀʆʅʅʓʍ 

ʄɸʊɽʈʀɸʃʆɺ ʅɸ ʉɼɺʀɻ ʇʈʀ ɺʓʉʆʂʀʍ ʊɽʄʇɽʈɸʊʋʈɸʍ 

 

ʐʘʥʴʛʠʥ ʂ.ɺ. // ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʚʝʩʪʥʠʢ. ï 2020. - ˉ1 (23). ï ʉ.180-

186 

  

ʈʘʩʩʤʦʪʨʝʥʳ ʧʨʦʙʣʝʤʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʠʩʧʳʪʘʥʠʠ ʥʘ ʩʜʚʠʛ ʧʨʠ ʚʳʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ, ʦʙʲʝʤʥʦ-ʘʨʤʠʨʦʚʘʥʥʳʭ ʫʛʣʝʨʦʜ-ʫʛʣʝʨʦʜʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʧʨʠʤʝʥʷʝʤʳʭ ʧʨʠ ʩʦʟʜʘʥʠʠ ʨʘʢʝʪʥʦ-ʢʦʩʤʠʯʝʩʢʦʡ ʪʝʭʥʠʢʠ. ʇʨʝʜʣʦʞʝʥʳ ʚʘʨʠʘʥʪʳ 

ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʷ, ʜʦʩʪʦʚʝʨʥʦʩʪʠ 

ʦʧʨʝʜʝʣʷʝʤʳʭ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʦʚ. 

ʈʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʫʛʣʝʨʦʜ-ʫʛʣʝʨʦʜʥʳʭ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʋʋʂʄ) ʠ ʫʛʣʝʨʦʜ- 

ʢʝʨʘʤʠʯʝʩʢʠʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʋʂʂʄ) 

ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʧʝʨʝʩʤʦʪʨ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʘʩʯʸʪʥʳʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʝʪʦʜʠʢ.  

ʅʘʧʨʠʤʝʨ, ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠ ʠʩʧʳʪʘʥʠʠ ʥʘ ʩʜʚʠʛ ʧʨʠ 

ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʨʘʩʪʘʥʠʶ ʫʩʠʣʠʡ, 

ʥʘʛʨʫʞʘʶʱʠʭ ʦʙʨʘʟʝʮ ʚʦ ʚʨʝʤʷ ʠʩʧʳʪʘʥʠʷ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʢ ʨʘʟʨʫʰʝʥʠʶ ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ.  

 ʈʠʩ. ʈʘʟʨʫʰʝʥʥʦʝ ʠʩʧʳʪʘʪʝʣʴʥʦʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ. 

 

 

1.1.6. ʋɻʃɽʈʆɼ-ʂɽʈɸʄʀʏɽʉʂʀɽ ʄɸʊɽʈʀɸʃʓ ʄʅʆɻʆʈɸɿʆɺʆɻʆ 

ʀʉʇʆʃʔɿʆɺɸʅʀʗ 

 

ʃʘʨʠʦʥʦʚ ʅ.ɺ. // //  ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʚʝʩʪʥʠʢ. ï 2020. - ˉ1 (23). ï 

ʉ.165-170 

  

ʄʠʨʦʚʳʝ ʩʪʨʝʤʣʝʥʠʷ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ ʤʥʦʛʦʨʘʟʦʚʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʝʙʫʝʪ ʨʘʟʨʘʙʦʪʢʠ ʠ ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʋʛʣʝʨʦʜ-ʢʝʨʘʤʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ 

ʦʙʣʘʜʘʶʪ ʨʷʜʦʤ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʵʪʠ 

ʤʘʪʝʨʠʘʣʳ ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʘʚʠʘ ʠ ʨʘʢʝʪʦʩʪʨʦʝʥʠʠ. ʉʧʝʮʠʬʠʯʥʦʩʪʴ 

ʠʭ ʩʚʦʡʩʪʚ ʩʚʷʟʘʥʘ ʩ ʤʝʪʦʜʦʤ ʧʦʣʫʯʝʥʠʷ ʠ ʩʦʩʪʘʚʦʤ ʤʘʪʝʨʠʘʣʘ. ʋʛʣʝʨʦʜʥʳʝ ʚʦʣʦʢʥʘ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʩʦʢʠʝ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʘ ʤʘʪʨʠʮʘ ʠʟ ʢʘʨʙʠʜʘ-ʢʨʝʤʥʠʷ 

ʧʦʚʳʰʘʝʪ ʦʢʠʩʣʠʪʝʣʴʥʫʶ ʩʪʦʡʢʦʩʪʴ, ʜʘʞʝ ʚ ʦʢʠʩʣʠʪʝʣʴʥʦʡ ʩʨʝʜʝ. 
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1.1.7. ɸʅɸʃʀɿ ʍɸʈɸʂʊɽʈʀʉʊʀʂ ʂʆʄʇʆɿʀʊʅʓʍ ʄɸʊɽʈʀɸʃʆɺ, 

ʀʉʇʆʃʔɿʋɽʄʓʍ ɺ ɸɺʀɸʉʊʈʆɽʅʀʀ 

 

ʂʘʰʘʬʫʪʜʠʥʦʚ  ʈ.ʈ. // ʉʪʫʜʝʥʯʝʩʢʠʡ ʚʝʩʪʥʠʢ. ï 2019. - ˉ43 (84). ï ʉ.87-88 

  

ɺʥʝʜʨʝʥʠʝ ʪʘʢʠʭ ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦʟʚʦʣʷʝʪ ʧʦʥʠʟʠʪʴ ʚʝʩ ʧʣʘʥʝʨʘ ʚʦʟʜʫʰʥʦʛʦ 

ʩʫʜʥʘ ʥʘ 30-40 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʝʩʦʤ ʧʣʘʥʝʨʘ ʠʟ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʘʣʣʠʯʝʩʢʠʭ 

ʤʘʪʝʨʠʘʣʦʚ. ʀʟ ʫʛʣʝʧʣʘʩʪʠʢʦʚ ʜʝʣʘʶʪ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʝ ʫʟʣʳ ʨʘʢʝʪʥʦʡ ʪʝʭʥʠʢʠ ʠ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʩʘʤʦʣʝʪʦʚ, ʪʦʨʤʦʟʥʳʝ ʢʦʣʦʜʢʠ ʠ ʜʠʩʢʠ ʜʣʷ ʚʦʟʜʫʰʥʳʭ ʩʫʜʦʚ ʠ 

ʤʥʦʛʦʨʘʟʦʚʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʢʦʨʘʙʣʝʡ, ʵʣʝʢʪʨʦʪʝʨʤʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. 

 

 

1.1.8. ʆʉʆɹɽʅʅʆʉʊʀ ʋʏɽʊɸ ʀ ɺʓɹʆʈɸ ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʍ ʈɽʐɽʅʀʁ 

ʇʈʀ ʀɿɻʆʊʆɺʃɽʅʀʀ ɺʓʉʆʂʆʊɽʄʇɽʈɸʊʋʈʅʓʍ ʂʆʄʇʆɿʀʊʆɺ ʅɸ ʆʉʅʆɺɽ 

ʋɻʃɽʈʆɼʅʓʍ ɺʆʃʆʂʆʅ 

 

ɺʦʣʢʦʚ ɺ.ʉ., ɺʦʣʢʦʚʘ ɺ.ɸ., ʇʨʠʚʘʣʦʚ ɺ.ʀ. //  ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʚʝʩʪʥʠʢ. ï 2020. - ˉ1 (23). ï ʉ.149-156 

     

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʳʙʦʨʘ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ ʠʟʛʦʪʦʚʣʝʥʠʷ ʚʦʣʦʢʥʠʩʪʳʭ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʢʦʤʧʦʟʠʪʦʚ ʥʘ ʦʩʥʦʚʝ 

ʫʛʣʝʨʦʜʥʳʭ ʚʦʣʦʢʦʥ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʠʟʛʦʪʦʚʣʝʥʠʝ ʪʘʢʠʭ ʢʦʤʧʦʟʠʪʦʚ ʦʩʥʦʚʘʥʦ ʥʘ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʠʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʘʭ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʚ ʦʙʱʝʤ 

ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʫʢʘʟʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʟʛʦʪʦʚʣʝʥʠʷ ʥʝ 

ʫʯʪʝʥʳ ʚ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʚʳʟʳʚʘʶʪ ʨʘʟʣʠʯʥʳʝ ʩʣʦʞʥʦʩʪʠ ʚ ʧʦʠʩʢʝ, ʫʯʝʪʝ ʠ 

ʚʳʙʦʨʝ ʧʨʦʝʢʪʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʷʭ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʥʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʧʦ 

ʠʟʜʝʣʠʷʤ-ʘʥʘʣʦʛʘʤ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤ ʢʦʜʠʨʦʚʘʥʠʷ ʦʙʦʟʥʘʯʝʥʠʡ ʚ ɽʉʂɼ ʠ ɽʉʊɼ. 

ʇʦʢʘʟʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʘʢʪʫʘʣʠʟʘʮʠʠ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʩ ʫʯʝʪʦʤ ʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʘʥʥʳʭ ʢʦʤʧʦʟʠʪʦʚ, ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤ ʢʦʜʠʨʦʚʘʥʠʷ 

ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʭ ʘʨʭʠʚʦʚ. 

 

 

1.1.9. ʕʃɽʂʊʈʀʏɽʉʂʀɽ ʉɺʆʁʉʊɺɸ ʋɻʃɽʇʃɸʉʊʀʂʆɺ ʀ ʉʇʆʉʆɹʓ ʀʍ 

ʈɽɻʋʃʀʈʆɺɸʅʀʗ 

 

ʅʝʣʶʙ ɺ.ɸ., ɹʝʨʣʠʥ ɸ.ɸ., ɹʝʨʣʠʥ ɸ.ɸ. // ʍʠʤʠʯʝʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʩʝʛʦʜʥʷ. ï 2019. 

- ˉ1. ï ʉ.38-43 

  

 ʅʘ ʧʨʠʤʝʨʝ ʜʚʫʭ ʫʛʣʝʨʦʜʥʳʭ ʣʝʥʪ ʤʘʨʦʢ ʃʋʇ ʠ FibArmTape-230/300 ʨʘʩʩʤʦʪʨʝʥʘ 

ʪʝʭʥʦʣʦʛʠʷ ʥʘʥʝʩʝʥʠʷ ʥʘ ʥʠʭ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʦʢʨʳʪʠʡ ʠʟ ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ ʠ ʤʝʜʠ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʣʘʙʦʨʘʪʦʨʥʦʡ ʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʫʩʪʘʥʦʚʦʢ ʤʘʛʥʝʪʨʦʥʥʦʛʦ ʨʘʩʧʳʣʝʥʠʷ. 

ʄʝʪʦʜʦʤ ʘʪʦʤʥʦ-ʩʠʣʦʚʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʦʧʨʝʜʝʣʝʥʳ ʪʦʣʱʠʥʳ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʦʢʨʳʪʠʡ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʥʘʧʳʣʝʥʠʷ. ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʚʝʣʠʯʠʥ 

ʫʜʝʣʴʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʨʢʠ ʫʛʣʝʨʦʜʥʦʡ ʣʝʥʪʳ, ʚʠʜʘ 

ʥʘʥʝʩʝʥʥʦʛʦ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʧʦʢʨʳʪʠʷ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʥʘʧʳʣʝʥʠʷ ʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʟʘ 

ʩʯʝʪ ʤʝʪʘʣʣʠʟʘʮʠʠ ʜʣʷ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʪʠʧʦʚ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʦʢʨʳʪʠʡ ʠ ʤʘʨʦʢ 

ʫʛʣʝʨʦʜʥʳʭ ʣʝʥʪ ʠʤʝʝʪ ʤʝʩʪʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʧʨʦʚʦʜʠʤʦʩʪʠ. ʅʘ ʧʨʠʤʝʨʝ 

ʤʠʢʨʦʫʛʣʝʧʣʘʩʪʠʢʦʚ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʵʧʦʢʩʠʜʥʦʛʦ ʩʚʷʟʫʶʱʝʛʦ ʠ ʫʛʣʝʨʦʜʥʦʡ ʣʝʥʪʳ 

ʩ ʤʝʪʘʣʣʠʯʝʩʢʠʤ ʧʦʢʨʳʪʠʝʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʝʣʠʯʠʥʘ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʩʥʠʞʘʝʪʩʷ ʥʘ 48% ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʢʨʳʪʠʷ ʠʟ ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ ʠ ʥʘ 72% ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʢʨʳʪʠʷ ʠʟ ʤʝʜʠ.\ 
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1.1.10. ʆʇʈɽɼɽʃɽʅʀɽ ʕʌʌɽʂʊʀɺʅʓʍ ʋʇʈʋɻʀʍ ʍɸʈɸʂʊɽʈʀʉʊʀʂ 

ʆɼʅʆʅɸʇʈɸɺʃɽʅʅʆɻʆ ʉʊɽʂʃʆʇʃɸʉʊʀʂɸ ʀ ʋɻʃɽʇʃɸʉʊʀʂɸ 

 

ʈʳʙʴʷʢʦʚʘ ɸ.ɺ., ʄʠʥʛʘʣʝʝʚʘ ʖ.ʉ. // Master's Journal. ï 2020. - ˉ1. ï ʉ.37-52 

  

ʉ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʩʪʝʤʳ ANSYS ʚʳʧʦʣʥʝʥ ʨʘʩʯʸʪ ʧʦʣʝʡ ʥʘʧʨʷʞʝʥʠʡ ʠ 

ʜʝʬʦʨʤʘʮʠʡ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʦʛʦ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ c ʛʝʢʩʘʛʦʥʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʦʡ. 

ɼʣʷ ʨʘʩʯʸʪʘ ʚʳʙʨʘʥʳ ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʘʨʤʠʨʦʚʘʥʥʳʝ ʠʟʦʪʨʦʧʥʳʤʠ 

ʩʪʝʢʣʷʥʥʳʤʠ ʚʦʣʦʢʥʘʤʠ ʠ ʘʥʠʟʦʪʨʦʧʥʳʤʠ ʫʛʣʝʨʦʜʥʳʤʠ ʚʦʣʦʢʥʘʤʠ. 

  

 

 

 

 

 

 

1.2. ʎɽʃʃʖʃʆɿɸ, ɺʀʉʂʆɿɸ. ʋʄ ɺ ʄɽɼʀʎʀʅɽ 

 

 

 

1.2.1. ʆʇʊʀʏɽʉʂʀɽ ʉɺʆʁʉʊɺɸ ʆʊɽʏɽʉʊɺɽʅʅʆɻʆ ʉɽʊʏɸʊʆɻʆ 

ʉʊɽʂʃʆʋɻʃɽʈʆɼɸ ʀ ɽɻʆ ʆʉʅʆɺʓ 

 

ʏʝʨʝʧʘʥʦʚ ɺ.ɺ., ʑʫʨʠʢ ɸ.ɻ., ʄʠʨʦʥʦʚ ʈ.ɸ. // ʆʧʪʠʢʘ ʠ ʩʧʝʢʪʨʦʩʢʦʧʠʷ. ï 2020. ï ʊ.128, 

ˉ4. ï ʉ.548-555 

  

ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʝʢʦʪʦʨʳʭ ʦʧʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʩʪʝʢʣʦʫʛʣʝʨʦʜʘ ʠ ʩʝʪʯʘʪʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʝʛʦ 

ʦʩʥʦʚʝ, ʢʦʪʦʨʳʝ ʧʨʦʠʟʚʦʜʷʪʩʷ ʧʦ ʪʝʭʥʦʣʦʛʠʠ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʙʳʣʦ ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ ʪʝʧʣʦʚʦʝ ʧʨʠʤʝʥʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʵʪʦʤʫ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʚ ʥʝʤ 

ʦʪʚʦʜʠʣʦʩʴ ʦʧʨʝʜʝʣʝʥʠʶ ʩʧʝʢʪʨʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʚʣʠʷʶʱʠʭ ʥʘ ʨʘʜʠʘʮʠʦʥʥʳʡ 

ʪʝʧʣʦʧʝʨʝʥʦʩ ʚ ʩʝʪʯʘʪʦʡ ʩʪʨʫʢʪʫʨʝ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʙʳʣʠ ʩʦʟʜʘʥʳ ʧʣʦʪʥʳʝ ʦʙʨʘʟʮʳ, 

ʪʦʞʜʝʩʪʚʝʥʥʳʝ ʧʦ ʬʠʟʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʩʪʝʢʣʦʫʛʣʝʨʦʜʫ ʦʩʥʦʚʳ ʚʳʩʦʢʦʧʦʨʠʩʪʳʭ ʷʯʝʠʩʪʳʭ 

ʫʛʣʝʨʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʇʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʠʟʤʝʨʝʥʥʦʡ ʩʧʝʢʪʨʘʣʴʥʦʡ ʧʦʣʫʩʬʝʨʠʯʝʩʢʦʡ 

ʦʪʨʘʞʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʟʮʦʚ ʧʨʠ ʝʝ ʥʦʨʤʘʣʴʥʦʤ ʦʩʚʝʱʝʥʠʠ ʠʟ 

ʩʦʦʪʥʦʰʝʥʠʡ ʂʨʘʤʝʨʩʘ-ʂʨʦʥʠʛʘ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʩʧʝʢʪʨʳ ʦʧʪʠʯʝʩʢʠʭ ʧʦʩʪʦʷʥʥʳʭ 

ʩʪʝʢʣʦʫʛʣʝʨʦʜʘ -  ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʝʣʦʤʣʝʥʠʷ ʠ ʧʦʛʣʦʱʝʥʠʷ, ʘ ʪʘʢʞʝ ʨʷʜ ʠʭ ʧʨʦʠʟʚʦʜʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɼʣʷ ʥʠʭ ʚ ʨʘʙʦʪʝ ʜʘʥʳ ʧʨʦʩʪʳʝ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʠʝ ʩʦʦʪʥʦʰʝʥʠʷ, ʫʜʦʙʥʳʝ 

ʜʣʷ ʠʥʞʝʥʝʨʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. 
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1.2.2. ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʓɽ ʀʉʉʃɽɼʆɺɸʅʀʗ ʆʇʊʆɸʂʋʉʊʀʏɽʉʂʆɻʆ 

ɺʆɿɼɽʁʉʊɺʀʗ ʅɸ ʄʆɼɽʃʔ ʕʈʀʊʈʆʎʀʊʆɺ ɺ ʇʈʀʉʋʊʉʊɺʀʀ ʋɻʃɽʈʆɼʅʓʍ 

ʅɸʅʆʏɸʉʊʀʎ 

 

ʂʨʘʚʯʫʢ ɼ.ɸ., ʆʨʜʘ-ɾʠʛʫʣʠʥʘ ɼ.ɺ. // Biomedical Photonics. ï 2019. ï ʊ.8, ˉ3. ï ʉ.11-18 

  

ʈʘʟʨʘʙʦʪʘʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʤʦʜʝʣʴ ʜʣʷ ʠʟʫʯʝʥʠʷ ʦʧʪʠʢʦ-ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʦʪ 

ʤʦʜʝʣʝʡ ʢʣʝʪʦʢ ʢʨʦʚʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʧʦʣʠʩʪʠʨʦʣʴʥʳʝ ʤʠʢʨʦʩʬʝʨʳ ʩ 

ʥʘʥʦʯʘʩʪʠʮʘʤʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʥʦʯʘʩʪʠʮʳ ʠʟ-ʟʘ ʠʭ ʩʠʣʴʥʦʛʦ ʧʦʛʣʦʱʝʥʠʷ ʩʚʝʪʘ 

ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪ ʢʣʝʪʦʯʥʦʛʦ ʦʧʪʠʯʝʩʢʦʛʦ ʧʦʛʣʦʱʝʥʠʷ, ʧʨʠ ʵʪʦʤ 

ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʘ ʠʤʝʥʥʦ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʚʦʛʦ ʨʘʩʰʠʨʝʥʠʷ, ʩʞʠʤʘʝʤʦʩʪʴ ʠ 

ʠʟʦʙʘʨʠʯʝʩʢʘʷ ʫʜʝʣʴʥʘʷ ʪʝʧʣʦʝʤʢʦʩʪʴ ʢʣʝʪʦʢ ʦʩʪʘʶʪʩʷ ʥʝʠʟʤʝʥʥʳʤʠ, ʪʘʢ ʢʘʢ ʥʘʥʦʯʘʩʪʠʮʳ 

ʟʘʥʠʤʘʶʪ ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʡ ʦʙʲʝʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʲʝʤʦʤ ʩʘʤʦʡ ʢʣʝʪʢʠ. 

ʆʧʪʦʘʢʫʩʪʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʝʣʴʥʳʭ ʨʘʩʪʚʦʨʦʚ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʢʣʝʪʦʢ ʠ ʥʘʥʦʯʘʩʪʠʮ ʜʣʷ ʚʦʟʜʝʡʩʪʚʠʷ ʣʘʟʝʨʦʤ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 

1064 ʥʤ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʣʘʟʝʨʥʦʡ ʫʩʪʘʥʦʚʢʠ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʘʤʧʣʠʪʫʜʘ ʦʧʪʦʘʢʫʩʪʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʚʦʟʨʘʩʪʘʣʘ ʙʝʟ ʫʚʝʣʠʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʟʦʥʝ 

ʚʦʟʜʝʡʩʪʚʠʷ ʣʘʟʝʨʘ. 

 
 

1.2.3. ʉʆɺʈɽʄɽʅʅʓɽ ʅɸʇʈɸɺʃɽʅʀʗ ʉʆɿɼɸʅʀʗ ʅʆɺʓʍ ɿɸʑʀʊʅʓʍ 

ʄɸʊɽʈʀɸʃʆɺ ʀ ʊʂɸʅɽʁ ɼʃʗ ʉʈɽɼʉʊɺ ʀʅɼʀɺʀɼʋɸʃʔʅʆʁ ʀ 

ʂʆʃʃɽʂʊʀɺʅʆʁ ɿɸʑʀʊʓ ʆʊ ʊʆʂʉʀʏʅʓʍ ʍʀʄʀʂɸʊʆɺ ʀ ʂʃɽʊʆʂ 

ʇɸʊʆɻɽʅʆɺ 

 

ɺ.ɺ. ɿʘʚʴʷʣʦʚ, ʉ.ɺ. ʂʫʞʝʣʢʦ, ʅ.ɺ. ɿʘʚʴʷʣʦʚʘ //   ɺʝʩʪʥʠʢ ʚʦʡʩʢ ʈʍɹ ʟʘʱʠʪʳ. ï 2019. - 

ˉ. 3. ï ʉ.217-254   

  

ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ï ʚʳʷʚʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʧʦʣʫʯʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʠ ʪʢʘʥʝʡ ʩʦ 

ʩʧʝʮʠʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʟʘʱʠʪʫ ʦʪ ʪʦʢʩʠʯʥʳʭ ʭʠʤʠʢʘʪʦʚ ʠ 

ʙʦʣʝʟʥʝʪʚʦʨʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʩʚʦʡʩʪʚʘʤʠ çʩʘʤʦʦʯʠʱʝʥʠʷè. ʀʤʝʶʪʩʷ 

ʩʚʝʜʝʥʠʷ ʦ ʩʦʟʜʘʥʠʠ ʬʠʣʴʪʨʫʶʱʝ-ʩʦʨʙʠʨʫʶʱʠʭ ʟʘʱʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʤʝʭʘʥʠʟʤʦʤ 

ʟʘʱʠʪʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʦʩʥʦʚʘʥʥʳʤ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʬʠʣʴʪʨʦʚ ʠ ʨʘʟʣʠʯʥʳʭ ʩʦʨʙʝʥʪʦʚ. ɺ 

ʢʘʯʝʩʪʚʝ ʩʦʨʙʝʥʪʘ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪ ʘʢʪʠʚʥʳʡ ʫʛʦʣʴ (ɸʋ) ʠʣʠ ʘʢʪʠʚʥʳʝ ʫʛʣʝʨʦʜʥʳʝ 

ʚʦʣʦʢʥʘ. ʇʨʠ ʩʦʟʜʘʥʠʠ ʬʠʣʴʪʨʫʶʱʠʭ ʪʢʘʥʝʡ ʚ ʙʣʠʞʘʡʰʝʡ ʧʝʨʩʧʝʢʪʠʚʝ ʪʝʭʥʦʣʦʛʠʷ 

ʵʣʝʢʪʨʦʧʨʷʜʝʥʠʷ, ʢʘʢ ʩʘʤʘ ʧʦ ʩʝʙʝ, ʪʘʢ ʠ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʤʠ, ʧʦʟʚʦʣʠʪ 

ʩʦʟʜʘʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʤʘʪʝʨʠʘʣʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʧʨʦʪʠʚʦʘʵʨʦʟʦʣʴʥʳʤʠ, ʜʝʛʘʟʠʨʫʶʱʠʤʠ, 

ʠʥʜʠʮʠʨʫʶʱʠʤʠ, ʘʥʪʠʤʠʢʨʦʙʥʳʤʠ ʠ ʪ. ʜ. 
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1.2.4. ɼɽʊʆʅɸʎʀʆʅʅʓʁ ʅɸʅʆɸʃʄɸɿ ʂɸʂ ʇɽʈʉʇɽʂʊʀɺʅʓʁ ʅʆʉʀʊɽʃʔ 

ʃɽʂɸʈʉʊɺɽʅʅʓʍ ɺɽʑɽʉʊɺ 

 

ʗʢʦʚʣʝʚ ʈ. ʖ., ʄʠʥʛʘʣʸʚ ʇ. ɻ., ʃʝʦʥʠʜʦʚ ʅ. ɹ. //  ʍʠʤʠʢʦ-ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʡ ʞʫʨʥʘʣ. ï 

2020. ï ʊ.54, ˉ4. ï ʉ.29-44 

  

ʆʙʦʙʱʝʥʳ ʩʚʝʜʝʥʠʷ ʦ ʧʨʠʤʝʥʝʥʠʠ ʜʝʪʦʥʘʮʠʦʥʥʦʛʦ ʥʘʥʦʘʣʤʘʟʘ (ɼʅɸ) ʚ 

ʙʠʦʤʝʜʠʮʠʥʩʢʠʭ ʧʨʠʣʦʞʝʥʠʷʭ. ʇʨʠʚʝʜʝʥʳ ʣʠʪʝʨʘʪʫʨʥʳʝ ʠ ʩʦʙʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ 

ʧʦʣʫʯʝʥʠʶ ɼʅɸ ʩ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʯʘʩʪʠʮ ʥʘʥʦʘʣʤʘʟʘ 

in vivo. ʈʘʩʩʤʦʪʨʝʥʳ ʤʝʪʦʜʳ ʘʜʩʦʨʙʮʠʦʥʥʦʡ ʠ ʢʦʚʘʣʝʥʪʥʦʡ ʠʤʤʦʙʠʣʠʟʘʮʠʠ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɼʅɸ. ɺʳʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʚ 

ʦʙʣʘʩʪʠ ʩʦʟʜʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ɼʅɸ ʩʠʩʪʝʤ ʜʦʩʪʘʚʢʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʚʝʱʝʩʪʚ (ʃɺ). ʇʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʙʠʦʤʝʜʠʮʠʥʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ ɼʅɸ ʦʙʫʩʣʦʚʣʝʥʘ 

ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʝʛʦ ʩʚʦʡʩʪʚ: ʙʠʦʩʦʚʤʝʩʪʠʤʦʩʪʴʶ, ʚʦʟʤʦʞʥʦʩʪʴʶ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʯʘʩʪʠʮ, ʩʠʣʴʥʦʡ ʠ ʩʧʝʮʠʬʠʯʝʩʢʦʡ 

ʘʜʩʦʨʙʮʠʝʡ/ʢʦʥʲʶʛʠʨʦʚʘʥʠʝʤ ʩ ʃɺ ʠ ʙʠʦʤʦʣʝʢʫʣʘʤʠ, ʙʦʣʴʰʦʡ ʫʜʝʣʴʥʦʡ ʧʣʦʱʘʜʴʶ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʥʘʣʠʯʠʝʤ ʩʪʘʙʠʣʴʥʦʡ ʬʣʫʦʨʝʩʮʝʥʮʠʠ 

 

 

1.2.5. ʆʉʆɹɽʅʅʆʉʊʀ ʅɸʇʈɸɺʃɽʅʅʆʁ ʈɽɻɽʅɽʈɸʎʀʀ ʂʆʉʊʅʆʁ ʊʂɸʅʀ 

ʇʈʀ ʀʉʇʆʃʔɿʆɺɸʅʀʀ ʈɽɿʆʈɹʀʈʋɽʄʓʍ ʄɽʄɹʈɸʅ ʅɸ ʆʉʅʆɺɽ 

ʇʆʃʀɺʀʅʀʃʆɺʆɻʆ ʉʇʀʈʊɸ ʉ ɼʆɹɸɺʃɽʅʀɽʄ ʌʋʃʃɽʈɽʅʆɺ C60 

 

ʂʘʙʘʥʴʢʦʚ ɸ.ɺ., ʀʚʘʥʦʚ ɸ.ʉ., ʄʥʘʮʘʢʘʥʦʚ ʉ.ʉ. // ɺʝʩʪʥʠʢ ɺʠʪʝʙʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ï 2019. ï ʊ.18, ˉ4. ï ʉ.91-97  

   

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʚʦʟʨʦʩʰʝʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʚ ʧʦʣʥʦʮʝʥʥʦʤ 

ʚʦʟʤʝʱʝʥʠʠ ʦʙʲʝʤʘ ʢʦʩʪʥʦʡ ʪʢʘʥʠ, ʫʪʨʘʯʝʥʥʦʡ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʷʭ ʠ ʧʨʠ ʪʨʘʚʤʘʭ. ʕʪʦʡ ʮʝʣʠ ʩʣʫʞʠʪ ʤʝʪʦʜ ʥʘʧʨʘʚʣʝʥʥʦʡ ʨʝʛʝʥʝʨʘʮʠʠ ʢʦʩʪʥʦʡ 

ʪʢʘʥʠ. ʆʩʥʦʚʥʳʤ ʦʪʣʠʯʠʝʤ ʝʛʦ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʤʙʨʘʥ, ʚʳʧʦʣʥʷʶʱʠʭ ʙʘʨʴʝʨʥʫʶ 

ʬʫʥʢʮʠʶ ʦʪʜʝʣʝʥʠʷ ʙʳʩʪʨʦ ʨʘʩʪʫʱʝʡ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ ʠ ʤʝʜʣʝʥʥʦ ʨʘʩʪʫʱʝʡ 

ʚʳʩʦʢʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʡ ʢʦʩʪʥʦʡ ʪʢʘʥʠ. ʆʜʥʘʢʦ ʚʩʝ ʠʤʝʶʱʠʝʩʷ ʤʝʤʙʨʘʥʳ ʦʙʣʘʜʘʶʪ 

ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ. ʇʝʨʩʧʝʢʪʠʚʥʦʡ ʨʘʟʨʘʙʦʪʢʦʡ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ 

ʨʝʟʦʨʙʠʨʫʝʤʘʷ ʤʝʤʙʨʘʥʘ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʦʟʠʮʠʠ ʧʦʣʠʚʠʥʠʣʦʚʳʭ ʩʧʠʨʪʦʚ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

ʥʘʥʦʯʘʩʪʠʮ - ʬʫʣʣʝʨʝʥʦʚ ʉ60. ɺʧʝʨʚʳʝ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʥʘ 20 ʙʝʩʧʦʨʦʜʥʳʭ ʙʝʣʳʭ ʤʳʰʘʭ 

ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʦʩʪʝʦʛʝʥʝʟʘ ʧʨʠ ʫʢʣʘʜʢʝ ʥʘ 

ʢʦʩʪʥʳʡ ʜʝʬʝʢʪ ʨʝʟʦʨʙʠʨʫʝʤʦʡ ʤʝʤʙʨʘʥʳ ʥʘ 

ʦʩʥʦʚʝ ʢʦʤʧʦʟʠʮʠʠ ʧʦʣʠʚʠʥʠʣʦʚʳʭ ʩʧʠʨʪʦʚ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʬʫʣʣʝʨʝʥʦʚ ʉ60 ʠ ʪʦʡ ʞʝ ʤʝʤʙʨʘʥʳ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʦʩʪʝʦʧʣʘʩʪʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ 

çʆʩʪʝʦʧʣʘʩʪè ʜʣʷ ʥʘʧʨʘʚʣʝʥʥʦʡ ʨʝʛʝʥʝʨʘʮʠʠ 

ʘʣʴʚʝʦʣʷʨʥʳʭ ʦʪʨʦʩʪʢʦʚ ʯʝʣʶʩʪʝʡ. ʇʨʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʠʟʫʯʝʥʠʠ ʤʘʪʝʨʠʘʣʘ ʚʳʷʚʣʝʥʦ, 

ʯʪʦ ʨʝʛʝʥʝʨʘʪ ʚʥʦʚʴ ʦʙʨʘʟʦʚʘʥʥʦʛʦ ʢʦʨʪʠʢʘʣʴʥʦʛʦ 

ʩʣʦʷ ʙʦʣʝʝ ʟʨʝʣʳʡ ʚ ʪʦʡ ʛʨʫʧʧʝ, ʛʜʝ ʙʳʣʘ 

ʧʨʠʤʝʥʝʥʘ ʨʝʟʦʨʙʠʨʫʝʤʘʷ ʤʝʤʙʨʘʥʘ ʥʘ ʦʩʥʦʚʝ 

ʢʦʤʧʦʟʠʮʠʠ ʧʦʣʠʚʠʥʠʣʦʚʳʭ ʩʧʠʨʪʦʚ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

ʬʫʣʣʝʨʝʥʦʚ ʉ60. 
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1.2.6. ʆʉʆɹɽʅʅʆʉʊʀ ɹʀʆʈɽɿʆʈɹʎʀʀ ʄɽʄɹʈɸʅ ɼʃʗ ʅɸʇʈɸɺʃɽʅʅʆʁ 

ʈɽɻɽʅɽʈɸʎʀʀ ʂʆʉʊʅʆʁ ʊʂɸʅʀ ʅɸ ʆʉʅʆɺɽ ʂʆʄʇʆɿʀʎʀʀ 

ʇʆʃʀɺʀʅʀʃʆɺʓʍ ʉʇʀʈʊʆɺ ʉ ɼʆɹɸɺʃɽʅʀɽʄ ʌʋʃʃɽʈɽʅʆɺ ʉ60 ɺ 

ʕʂʉʇɽʈʀʄɽʅʊɽ 

 

ɻʨʝʙʥʝʚ ɻ.ɸ., ʀʚʘʥʦʚ ɸ.ʉ., ʂʘʙʘʥʴʢʦʚ ɸ.ɺ. //  ʄʝʜʠʮʠʥʩʢʠʡ ʚʝʩʪʥʠʢ ʉʝʚʝʨʥʦʛʦ 

ʂʘʚʢʘʟʘ. ï 2019. ï ʊ.14, ˉ3. ï ʉ.520-523 

  

ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ 73 ʙʝʩʧʦʨʦʜʥʳʤ ʙʝʣʳʤ ʤʳʰʘʤ ʧʦʜ ʙʝʜʨʝʥʥʫʶ ʤʳʰʮʫ, ʜʣʷ 

ʥʘʧʨʘʚʣʝʥʥʦʡ ʨʝʛʝʥʝʨʘʮʠʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ, ʠʤʧʣʘʥʪʠʨʦʚʘʣʘʩʴ ʨʝʟʦʨʙʠʨʫʝʤʘʷ ʤʝʤʙʨʘʥʘ, 

ʠʟʛʦʪʦʚʣʝʥʥʘʷ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʦʟʠʮʠʠ ʧʦʣʠʚʠʥʠʣʦʚʳʭ ʩʧʠʨʪʦʚ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʬʫʣʣʝʨʝʥʦʚ 

ʉ60. ʇʦ ʜʘʥʥʳʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʣʥʘʷ ʝʸ ʨʝʟʦʨʙʮʠʷ ʧʨʦʠʩʭʦʜʠʣʘ ʢ 90 

ʩʫʪʢʘʤ. ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʤʝʤʙʨʘʥʘ ʥʘ ʦʩʥʦʚʝ çʢʣʘʩʩʠʯʝʩʢʦʛʦè ʧʦʣʠʚʠʥʠʣʦʚʦʛʦ ʩʧʠʨʪʘ 

ʚ ʪʝ ʞʝ ʩʨʦʢʠ ʦʩʫʤʢʦʚʳʚʘʣʘʩʴ, ʥʝ ʧʦʜʚʝʨʛʘʷʩʴ ʙʠʦʨʝʟʦʨʙʮʠʠ. 

 

  
 

1.3. ʂʆʄʇʆɿʀʊʓ ɺ ʉʊʈʆʀʊɽʃʔʉʊɺɽ. ɹɸɿɸʃʔʊ 

 

 

1.3.1. ʊɽʍʅʆʃʆɻʀʗ ʋʉʀʃɽʅʀʗ ʉʊʈʆʀʊɽʃʔʅʓʍ ʂʆʅʉʊʈʋʂʎʀʁ ʇʈʀ 

ɺʆɿɺɽɼɽʅʀʀ ʀ ʕʂʉʇʃʋɸʊɸʎʀʀ ɿɼɸʅʀʗ 

 

ʍʘʚʘʥʦʚʘ ɸ.ɺ. // ɺʝʩʪʥʠʢ ʥʘʫʯʥʳʭ ʢʦʥʬʝʨʝʥʮʠʡ. ï 2020. - ˉ3-2 (55). ï ʉ.204-207 

    

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʠʩʩʣʝʜʫʶʪʩʷ ʧʨʦʙʣʝʤʫ ʫʩʠʣʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʩʧʦʩʦʙʳ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʫʚʝʣʠʯʝʥʠʷ ʩʨʦʢʘ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɺ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ 

ʪʨʝʙʫʝʪʩʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʨʦʯʥʦʩʪʠ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʵʧʦʢʩʠʜʥʳʝ ʩʦʩʪʘʚʳ, ʥʦ, ʢʦʛʜʘ 

ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʧʦʣʥʫʶ ʛʝʨʤʝʪʠʯʥʦʩʪʴ ʠ ʵʣʘʩʪʠʯʥʦʩʪʴ ʰʚʘ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʪʦʨʢʨʝʪʠʨʦʚʘʥʠʝ. 

 

 

1.3.2. ʌʀɹʈʆʇɽʅʆɹɽʊʆʅ ɸɺʊʆʂʃɸɺʅʆɻʆ ʊɺɽʈɼɽʅʀʗ ʉ 

ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʂʆʄʇʆɿʀʎʀʆʅʅʆɻʆ ɺʗɾʋʑɽɻʆ 

 

ʇʦʧʦʚ ɸ.ʃ., ʉʪʨʦʢʦʚʘ ɺ.ɺ. // ʉʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ. ï 2019. - ˉ5. ï ʉ.38-44 

    

ʊʝʦʨʝʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʘ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʜʪʚʝʨʞʜʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʚʷʞʫʱʝʛʦ ʠ ʬʠʙʨʳ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʝʥʦʙʝʪʦʥʘ ʘʚʪʦʢʣʘʚʥʦʛʦ ʪʚʝʨʜʝʥʠʷ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʟʘʤʝʥʘ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʘ ʚ 

ʩʦʩʪʘʚʝ ʧʝʥʦʙʝʪʦʥʘ ʢʦʤʧʦʟʠʮʠʦʥʥʳʤ ʚʷʞʫʱʠʤ ʊʄʎ-70 ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʝʛʦ ʧʨʦʯʥʦʩʪʴ 

ʥʘ 35%. ʄʦʜʠʬʠʮʠʨʦʚʘʥʥʘʷ ʙʘʟʘʣʴʪʦʚʘʷ ʬʠʙʨʘ ʚ ʧʨʦʮʝʩʩʝ ʘʚʪʦʢʣʘʚʠʨʦʚʘʥʠʷ ʚʳʩʪʫʧʘʝʪ ʚ 

ʢʘʯʝʩʪʚʝ ʘʢʪʠʚʥʦʡ ʧʦʜʣʦʞʢʠ ʜʣʷ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʧʨʦʜʫʢʪʦʚ ʛʠʜʨʘʪʘʮʠʠ ʢʣʠʥʢʝʨʥʳʭ 

ʤʠʥʝʨʘʣʦʚ, ʧʨʝʧʷʪʩʪʚʫʝʪ ʢʦʨʨʦʟʠʠ ʬʠʙʨʳ ʢʦʤʧʦʥʝʥʪʘʤʠ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʥʷ, ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʚʳʰʝʥʠʶ ʝʝ ʘʜʛʝʟʠʠ ʢ ʤʘʪʨʠʮʝ ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʦʛʦ ʚʝʱʝʩʪʚʘ, ʯʪʦ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʤ ʚʷʞʫʱʠʤ ʊʄʎ-70 ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʢʣʘʩʩ ʧʨʦʯʥʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʴʥʳʤ ʩʦʩʪʘʚʦʤ ʧʝʥʦʙʝʪʦʥʘ ʩ B1,5ʜʦ ɺ2,5. ʊʘʢʞʝ ʜʠʩʧʝʨʩʥʦʝ ʘʨʤʠʨʦʚʘʥʠʝ 

ʧʝʥʦʙʝʪʦʥʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʤʝʥʴʰʝʥʠʶ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ ʧʦʨ ʚ ʤʘʪʨʠʮʝ ʧʝʥʦʙʝʪʦʥʘ ʩ 

ʩʦʭʨʘʥʝʥʠʝʤ ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʠ, ʯʪʦ ʫʣʫʯʰʘʝʪ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʝʥʦʙʝʪʦʥʘ, ʩʥʠʞʘʷ ʝʛʦ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʘ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʘʷ 

ʦʧʪʠʤʠʟʘʮʠʷ ʠ ʫʩʪʘʥʦʚʣʝʥʳ ʨʘʮʠʦʥʘʣʴʥʳʝ ʛʨʘʥʠʮʳ ʚʘʨʴʠʨʦʚʘʥʠʷ ʨʝʮʝʧʪʫʨʥʦ - 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʝʥʦʙʝʪʦʥʘ ʘʚʪʦʢʣʘʚʥʦʛʦ ʪʚʝʨʜʝʥʠʷ. 
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1.3.3. ʆʉʅʆɺʅʓɽ ɺʀɼʓ ʂʆʄʇʆɿʀʊʅʆʁ ɸʈʄɸʊʋʈʓ. ɽɪ 

ʇʈɽʀʄʋʑɽʉʊɺɸ ʀ ʅɽɼʆʉʊɸʊʂʀ 

 

ʃʝʦʥʦʚʘ ɸ.ʅ., ʐʝʚʯʫʢ  ɽ.ɸ., ɻʫʙʩʢʘʷ  ʂ.ɺ. // // ʅʘʫʢʘ. ʊʝʭʥʠʢʘ. ʊʝʭʥʦʣʦʛʠʠ 

(ʇʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʚʝʩʪʥʠʢ). ï 2020. - ˉ2. ï ʉ.334-338 

  

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʚʠʜʳ ʢʦʤʧʦʟʠʪʥʦʡ ʘʨʤʘʪʫʨʳ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪʩʷ ʥʘ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʣʦʱʘʜʢʘʭ. ʊʘʢʞʝ ʜʘʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʨʝʠʤʫʱʝʩʪʚʘʭ ʠ ʥʝʜʦʩʪʘʪʢʘʭ ʜʘʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. ʇʨʠʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʩʪʘʣʴʥʦʡ ʠ ʢʦʤʧʦʟʠʪʥʦʡ ʘʨʤʘʪʫʨʳ. ɺ ʪʘʙʣʠʯʥʦʡ ʬʦʨʤʝ 

ʦʧʠʩʘʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʟʣʠʯʥʳʭ ʘʨʤʠʨʫʶʱʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʦʣʠʤʝʨʥʳʭ ʤʘʪʨʠʮ, ʘ ʪʘʢʞʝ 

ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʢʦʤʧʦʟʠʪʥʦʡ ʘʨʤʘʪʫʨʳ. ʇʨʠʚʝʜʝʥʘ ʦʩʥʦʚʥʘʷ 

ʜʠʘʛʨʘʤʤʘ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʦʩʥʦʚʥʳʤʠ 

ʘʨʤʘʪʫʨʥʳʤʠ ʩʪʘʣʷʤʠ. ʊʘʢʞʝ ʜʘʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʦʤ, ʢʘʢ ʨʘʙʦʪʘʪʴ ʩ ʢʦʤʧʦʟʠʪʥʦʡ 

ʘʨʤʘʪʫʨʦʡ ʠ ʢʘʢ ʦʧʨʝʜʝʣʷʪʴ ʝʸ ʢʘʯʝʩʪʚʦ. 

 

 

1.3.4. ʇʈʀʄɽʅɽʅʀɽ ʋɻʃɽɺʆʃʆʂʅɸ ɺ ʉʊʈʆʀʊɽʃʔʉʊɺɽ. ɸʈʄʀʈʆɺɸʅʀɽ 

ʀ ʋʉʀʃɽʅʀɽ ʅɽʉʋʑʀʍ ʂʆʅʉʊʈʋʂʎʀʁ 

 

ɼʴʷʢʦʚ  ɸ.ɺ. // ʅʘʫʢʘ. ʊʝʭʥʠʢʘ. ʊʝʭʥʦʣʦʛʠʠ (ʇʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʚʝʩʪʥʠʢ). ï 2020. - ˉ2. ï 

ʉ.322-324 

     

ɺ ʩʪʘʪʴʝ ʜʘʥʦ ʧʦʜʨʦʙʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʫʛʣʝʚʦʣʦʢʥʘ, ʧʨʠʚʝʜʝʥʳ ʝʛʦ ʪʝʭʥʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʊʘʢʞʝ ʩʢʘʟʘʥʦ ʦʙ ʦʩʥʦʚʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚʘʭ ʜʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɺ ʩʪʘʪʴʝ 

ʦʙʦʟʥʘʯʝʥʘ ʦʜʥʘ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʟʘʜʘʯ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʈʘʟʦʙʨʘʥ ʚʦʧʨʦʩ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʛʣʝʚʦʣʦʢʥʘ. ɼʘʥ ʦʪʚʝʪ ʥʘ ʚʦʧʨʦʩ, ʢʘʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʜʦʣʞʥʘ 

ʦʪʚʝʯʘʪʴ ʵʬʬʝʢʪʠʚʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʘʨʤʠʨʦʚʘʥʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʸʥ ʩʧʠʩʦʢ ʩʠʪʫʘʮʠʡ, ʚ 

ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʚʥʝʰʥʝʛʦ ʘʨʤʠʨʦʚʘʥʠʷ. ʆʧʠʩʘʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʫʛʣʝʚʦʣʦʢʥʘ. 

 

 

1.3.5. ʄʆɼʀʌʀʎʀʈʆɺɸʅʅʓɽ ɸɹʉ-ʇʃɸʉʊʀʂʀ ʉ ʋʃʋʏʐɽʅʅʓʄʀ 

ɼɽʌʆʈʄɸʎʀʆʅʅʆʇʈʆʏʅʆʉʊʅʓʄʀ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸʄʀ 

 

ʈʝʜʴʢʠʥʘ  ɸ.ɸ., ʆʩʠʧʯʠʢ  ɺ.ʉ.,  ʂʨʘʚʯʝʥʢʦ  ʊ.ʇ. // ʍʠʤʠʯʝʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ 

ʩʝʛʦʜʥʷ. ï 2019. - ˉ2. ï ʉ.26-29 

 

  ɺ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʠ ʩʚʦʡʩʪʚ 

ʢʦʤʧʦʟʠʪʦʚ ʥʘ ʦʩʥʦʚʝ ɸɹʉ-ʧʣʘʩʪʠʢʘ, ʘʨʤʠʨʦʚʘʥʥʦʛʦ ʢʦʨʦʪʢʠʤʠ ʙʘʟʘʣʴʪʦʚʳʤʠ ʚʦʣʦʢʥʘʤʠ. ɺ 

ʭʦʜʝ ʠʟʫʯʝʥʠʷ ʤʝʞʬʘʟʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʛʨʘʥʠʮʝ ʩʠʩʪʝʤʳ ɸɹʉ-ʚʦʣʦʢʥʦ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ 

ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʘʜʛʝʟʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚʦʣʦʢʥʦ ʧʦʜʚʝʨʛʘʣʦʩʴ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʦʙʨʘʙʦʪʢʝ 

ʧʦʜʦʙʨʘʥʥʳʤʠ ʘʧʧʨʝʪʘʤʠ. ʇʦʢʘʟʘʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʪʝʨʤʦʧʣʘʩʪʠʯʥʳʭ 

ʙʘʟʘʣʴʪʦʧʣʘʩʪʠʢʦʚ ʦʪ ʧʨʠʨʦʜʳ ʘʧʧʨʝʪʘ ʠ ʝʛʦ ʢʦʣʠʯʝʩʪʚʘ. ʈʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʦʙʨʘʙʦʪʢʠ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʣʦʢʦʥ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʣʘ ʫʣʫʯʰʠʪʴ ʘʜʛʝʟʠʦʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʘʪʨʠʮʳ 

ɸɹʉ ʢ ʚʦʣʦʢʥʫ ʠ ʧʦʚʳʩʠʪʴ ʜʝʬʦʨʤʘʮʠʦʥʥʦ-ʧʨʦʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʣʫʯʝʥʥʳʭ 

ʢʦʤʧʦʟʠʪʦʚ. ʇʦʢʘʟʘʥʦ ʧʦʚʳʰʝʥʠʝ ʵʣʘʩʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʢʦʤʧʦʟʠʮʠʡ ʧʨʠ ʚʚʝʜʝʥʠʠ 

ʤʦʜʠʬʠʢʘʪʦʨʘ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʦʛʦ ʙʳʣ ʚʳʙʨʘʥ ʩʪʠʨʦʣʵʪʠʣʝʥʙʫʪʠʣʝʥʩʪʠʨʦʣʴʥʳʡ 

ʪʝʨʤʦʵʣʘʩʪʦʧʣʘʩʪ. ɼʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʪʝʨʤʦʧʣʘʩʪʠʯʥʳʭ 

ʙʘʟʘʣʴʪʦʧʣʘʩʪʠʢʦʚ ʥʘ ʦʩʥʦʚʝ ɸɹʉ. 
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1.3.6. ʋʉʀʃɽʅʀɽ ʂʆʃʆʅʅ ʂʆʄʇʆɿʀʊʅʓʄʀ ʄɸʊɽʈʀɸʃɸʄʀ 

 

ʇʘʥʝʰ  ɼ.ɸ., ʄʘʢʘʨʝʥʢʦ  ʅ.ɸ. // ʅʘʫʢʘ. ʊʝʭʥʠʢʘ. ʊʝʭʥʦʣʦʛʠʠ (ʇʦʣʠʪʝʭʥʠʯʝʩʢʠʡ 

ʚʝʩʪʥʠʢ). ï 2020. - ˉ2. ï ʉ.343-346 

  

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ, ʜʝʬʝʢʪʳ ʠ ʜʝʬʦʨʤʘʮʠʠ ʢʦʣʦʥʥ. 

ʇʨʠʚʝʜʝʥ ʩʧʠʩʦʢ ʥʝʦʙʭʦʜʠʤʳʭ ʪʨʝʙʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʩʦʙʣʶʜʘʪʴʩʷ ʧʨʠ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʢʦʣʦʥʥ. ɼʘʥ ʦʩʥʦʚʥʦʡ ʧʝʨʝʯʝʥʴ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʫʩʠʣʝʥʠʷ ʩʪʘʣʴʥʳʭ, 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʠ ʢʠʨʧʠʯʥʳʭ ʢʦʣʦʥʥ. ʊʘʢʞʝ ʜʘʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʣʦʥʥʳ ʠ ʩʢʘʟʘʥʦ ʦ 

ʬʫʥʢʮʠʷʭ, ʢʦʪʦʨʳʝ ʦʥʘ ʚʳʧʦʣʥʷʝʪ. ʇʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥ ʩʦʚʨʝʤʝʥʥʳʡ ʤʝʪʦʜ ʫʩʠʣʝʥʠʷ 

ʢʦʣʦʥʥ - ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʉʢʘʟʘʥʦ ʦ ʧʨʝʠʤʫʱʝʩʪʚʘʭ ʫʛʣʝʚʦʣʦʢʥʘ. ɺ 

ʩʪʘʪʴʝ ʦʧʠʩʘʥʦ, ʢʘʢ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ ʧʦ ʫʩʠʣʝʥʠʶ ʠ ʨʝʤʦʥʪʫ ʢʦʣʦʥʥ 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʫʛʣʝʧʣʘʩʪʠʢʦʚʳʭ ʣʘʤʝʣʝʡ, ʫʛʣʝʨʦʜʥʳʭ ʩʝʪʦʢ ʠ ʣʝʥʪ. 

 

 

1.3.7. ɿɸʈʋɹɽɾʅʓʁ ʆʇʓʊ ʇʈʀʄɽʅɽʅʀʗ ʅɸʅʆʊɽʍʅʆʃʆɻʀʁ ɺ 

ʉʊʈʆʀʊɽʃʔʉʊɺɽ 

 

ʂʦʨʦʙʢʦ  ɺ.ʀ. // ʉʪʨʦʠʪʝʣʴʩʪʚʦ. ʕʢʦʥʦʤʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ. ï 2020. - ˉ3 (38). ï ʉ.44-49 

  

ʉʦʚʨʝʤʝʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʦʪʚʝʯʘʶʱʠʝ ʚʳʩʦʢʦʤʫ ʢʘʯʝʩʪʚʫ, ʦʙʣʘʜʘʶʪ 

ʦʜʥʠʤ ʩʫʱʝʩʪʚʝʥʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ, ʘ ʠʤʝʥʥʦ ï ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ 

ʧʣʘʩʪʠʯʥʦʩʪʠ. ʅʘʥʦʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʩʦʯʝʪʘʶʪ ʚ ʩʝʙʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʧʨʦʯʥʦʩʪʠ ʠ ʧʣʘʩʪʠʯʥʦʩʪʠ, ʯʪʦ ʧʨʠʚʣʝʢʘʝʪ ʠʭ ʚʥʝʜʨʝʥʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ, ʩʦʟʜʘʥʥʳʤʠ ʥʘ ʦʩʥʦʚʝ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ, ʷʚʣʷʶʪʩʷ: Å ʥʘʥʦʙʝʪʦʥ; Å ʥʘʥʦʩʪʘʣʴ; Å ʥʘʥʦʧʦʢʨʳʪʠʷ; Å ʥʘʥʦʢʝʨʘʤʠʢʘ; Å 

ʥʘʥʦʪʨʫʙʢʠ. 

 

 
 
 
 
 
 
 

2.  ɸʊʆʄʅɸʗ ʀ ɸʃʔʊɽʈʅɸʊʀɺʅɸʗ ʕʅɽʈɻɽʊʀʂɸ 

 

 

 
2.1. ʈɸʉʏɽʊʅʆ-ʊɽʆʈɽʊʀʏɽʉʂɸʗ ʄʆɼɽʃʔ ʋʅʆʉɸ ʄɸʉʉʓ ʋɻʃɽʈʆɼʅʓʍ 

ʊɽʇʃʆɿɸʑʀʊʅʓʍ ʄɸʊɽʈʀɸʃʆɺ ɺ ʆʂʀʉʃʀʊɽʃʔʅʓʍ ɻɸɿʆɺʓʍ ʇʆʊʆʂɸʍ 

 

ɻʦʨʩʢʠʡ ɺ.ɺ. // ʊʝʧʣʦʬʠʟʠʢʘ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. ï 2020. ï ʊ.58, ˉ2. ï ʉ.249-255 

  

ʇʨʠʚʦʜʠʪʩʷ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʦ ʢʚʘʟʠʩʪʘʮʠʦʥʘʨʥʦʡ ʘʙʣʷʮʠʠ 

ʫʛʣʝʨʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʫʯʠʪʳʚʘʶʱʘʷ ʧʨʦʪʝʢʘʥʠʝ ʚʩʝʭ ʦʩʥʦʚʥʳʭ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʪʠʧʠʯʥʳʡ ʧʨʠʤʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʫʥʦʩʘ 

ʤʘʩʩʳ ʫʛʣʝʨʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʪʫʧʣʝʥʥʦʛʦ ʢʦʥʫʩʘ. 
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2.2. ʏʀʉʃɽʅʅɸʗ ʆʎɽʅʂɸ ʋʉʊʆʁʏʀɺʆʉʊʀ ʂ ʄɽɾʉʃʆɽɺʆʄʋ ʈʆʉʊʋ 

ʊʈɽʑʀʅ ʊɽʈʄʆʇʃɸʉʊʀʏʅʓʍ ɸʈʄʀʈʆɺɸʅʅʓʍ ʇʆʃʀʄɽʈʅʓʍ 

ʂʆʄʇʆɿʀʎʀʆʅʅʓʍ ʄɸʊɽʈʀɸʃʆɺ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ 

ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʆ ʆʇʈɽɼɽʃɽʅʅʓʍ ʇɸʈɸʄɽʊʈʆɺ ʂʆɻɽɿʀʆʅʅʆʁ ɿʆʅʓ 

 

ʅʦʚʠʢʦʚ ɻ.ɺ., ɹʘʙʘʝʚʩʢʠʡ ʇ.ɻ., ʉʘʣʠʝʥʢʦ ʅ.ɺ. // ʋʯʝʥʳʝ ʟʘʧʠʩʢʠ ʬʠʟʠʯʝʩʢʦʛʦ 

ʬʘʢʫʣʴʪʝʪʘ ʄʦʩʢʦʚʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ï 2020. - ˉ2. ï ʉ.202 

  

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʘʷ ʤʦʜʝʣʴ 30 ʤʦʜʝʣʴ ʢʦʛʝʟʠʦʥʥʦʡ ʟʦʥʳ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ 

ʚ ʧʘʢʝʪʝʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ ANSYSQR ʜʣʷ ʦʙʨʘʟʮʘ ʚ ʬʦʨʤʝ ɼʂɹ, ʨʘʩʩʣʘʠʚʘʝʤʦʛʦ ʧʦ ʤʦʜʝ 

I, ʧʨʠʤʝʥʠʤʘ ʢ ʦʮʝʥʢʝ ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʘʚʠʘ-

ʢʦʩʤʠʯʝʩʢʦʡ ʪʝʭʥʠʢʝ ʩʣʦʠʩʪʳʭ ʘʨʤʠʨʦʚʘʥʥʳʭ ʇʂʄ. ʈʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʣʫʯʝʥʥʳʤʠ ʜʘʥʥʳʤʠ.  ʀʩʧʦʣʴʟʦʚʘʥʳ ʜʚʘ ʨʘʟʥʳʭ 

ʧʦ ʧʨʠʨʦʜʝ ʠ ʩʦʩʪʘʚʫ ʩʦʚʨʝʤʝʥʥʳʭ ʩʣʦʠʩʪʳʭ ʘʨʤʠʨʦʚʘʥʥʳʭ ʇʂʄ ʥʘ ʦʩʥʦʚʝ ʫʛʣʝ- ʠ 

ʩʪʝʢʣʦʪʢʘʥʝʡ ʠ ʧʩʝʚʜʦʭʨʫʧʢʠʭ ʪʝʨʤʦʧʣʘʩʪʠʯʥʳʭ ʤʘʪʨʠʮ - ʧʦʣʠʵʬʠʨʵʬʠʨʢʝʪʦʥ ʠ 

ʧʦʣʠʢʘʧʨʦʘʤʠʜ. ɺʘʨʠʘʮʠʝʡ ʜʣʠʥʳ ʢʦʛʝʟʠʦʥʥʦʡ ʟʦʥʳ, ʨʘʩʩʯʠʪʘʥʥʦʡ ʧʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤ ʤʝʞʩʣʦʝʚʦʡ ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʠ (ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʳʩʚʦʙʦʞʜʝʥʠʷ 

ʫʧʨʫʛʦʡ ʵʥʝʨʛʠʠ ʧʨʠ ʨʦʩʪʝ ʪʨʝʱʠʥʳ ʠ ʣʦʢʘʣʴʥʦʡ ʢʦʛʝʟʠʦʥʥʦʡ ʧʨʦʯʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ) 

ʦʩʫʱʝʩʪʚʣʝʥ ʧʦʜʙʦʨ ʤʠʥʠʤʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦʛʦ ʨʘʟʤʝʨʘ ʠ ʯʠʩʣʘ ʠʥʪʝʨʬʝʡʩʥʳʭ 

(ʢʦʛʝʟʠʦʥʥʳʭ) ʵʣʝʤʝʥʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʜʦʩʪʘʪʦʯʥʫʶ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʚʳʯʠʩʣʝʥʠʡ 

ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʠ, ʧʨʠ ʤʠʥʠʤʠʟʘʮʠʠ ʦʙʲʝʤʘ ʚʳʯʠʩʣʝʥʠʡ. 

 

 
2.3. ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʇʈʆʎɽʉʉʆɺ ʉʀʅʊɽɿɸ ʋɻʃɽʈʆɼʅʓʍ 

ʅɸʅʆʉʊʈʋʂʊʋʈ ɺ ʅʀɿʂʆʊɽʄʇɽʈɸʊʋʈʅʆʁ ʇʃɸɿʄɽ   
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ʈʘʩʩʤʦʪʨʝʥʳ ʧʦʜʭʦʜʳ ʧʦʩʪʨʦʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʦʧʠʩʳʚʘʶʱʠʭ ʧʨʦʮʝʩʩʳ ʚ 

ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʧʣʘʟʤʝ ʩ ʨʘʟʥʳʤ ʫʨʦʚʥʝʤ ʜʝʪʘʣʠʟʘʮʠʠ ʵʣʝʤʝʥʪʦʚ. ʇʦʢʘʟʘʥʳ ʦʙʣʘʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ, ʦʛʨʘʥʠʯʝʥʠʷ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʩʣʦʞʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʢʦʣʣʝʢʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʦʡ ʧʣʘʟʤʝ. ʅʘ ʧʨʠʤʝʨʝ ʵʣʝʢʪʨʦʜʫʛʦʚʦʛʦ ʩʠʥʪʝʟʘ 

ʨʘʩʩʤʦʪʨʝʥ ʤʝʭʘʥʠʟʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʩʪʨʫʢʪʫʨ (ʬʫʣʣʝʨʝʥʦʚ, ʥʘʥʦʪʨʫʙʦʢ) ʚ 

ʧʣʘʟʤʝ ʩ ʫʯʝʪʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʣʘʩʪʝʨʥʳʭ ʛʨʫʧʧ ʫʛʣʝʨʦʜʘ ʩʦ ʩʚʷʟʷʤʠ ʉ-ʉ, ʉ=ʉ (ʉ2) ʠ ʉ-

ʉ=ʉ (ʉ3). ʈʘʩʩʤʦʪʨʝʥ ʢʚʘʥʪʦʚʦ-ʢʠʥʝʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʧʦʩʪʨʦʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʠʥʝʪʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ ɹʦʣʴʮʤʘʥʘ ʧʨʦʮʝʩʩʦʚ ʩʠʥʪʝʟʘ ʫʛʣʝʨʦʜʥʳʭ 

ʥʘʥʦʩʪʨʫʢʪʫʨ (ʋʅʉ) ʤʝʪʦʜʦʤ ʚʦʟʛʦʥʢʠ ʛʨʘʬʠʪʦʚʦʛʦ ʩʳʨʴʷ ʧʣʘʟʤʦʡ ʜʫʛʦʚʦʛʦ ʨʘʟʨʷʜʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʬʫʥʢʮʠʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʯʘʩʪʠʮ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʧʨʦʮʝʩʩʳ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʨʦʩʪʘ ʢʣʘʩʪʝʨʥʳʭ ʛʨʫʧʧ ʚ ʧʣʘʟʤʝ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʣʘʟʤʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʝʩʫʨʩʦʝʤʢʫʶ ʟʘʜʘʯʫ, ʩʚʷʟʘʥʥʫʶ ʩ ʦʙʨʘʙʦʪʢʦʡ ʙʦʣʴʰʠʭ 

ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ, ʧʦʵʪʦʤʫ ʜʣʷ ʩʦʢʨʘʱʝʥʠʷ ʦʙʲʝʤʘ ʠ ʚʨʝʤʝʥʠ ʚʳʯʠʩʣʝʥʠʡ ʧʨʝʜʣʦʞʝʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ ʢʨʫʧʥʳʭ ʯʘʩʪʠʮ ʜʣʷ ʯʠʩʣʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʤʦʜʝʣʠ. 
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2.4. ʇɽʈɽʉʄʆʊʈ ʂʆʅʎɽʇʎʀʀ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʋɻʃɽʈʆɼʅʓʍ 

ʄɸʊɽʈʀɸʃʆɺ ɺ ʂɸʏɽʉʊɺɽ ʆɹʈɸʑɽʅʅʓʍ ʂ ʇʃɸɿʄɽ ʄɸʊɽʈʀɸʃʆɺ 

ʊɽʈʄʆʗɼɽʈʅʆɻʆ ʈɽɸʂʊʆʈɸ 
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ʈʘʩʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʛʣʝʨʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʢʘʯʝʩʪʚʝ 

ʦʙʨʘʱʝʥʥʳʭ ʢ ʧʣʘʟʤʝ ʤʘʪʝʨʠʘʣʦʚ (ʆʇʄ) ʚ ʪʝʨʤʦʷʜʝʨʥʳʭ ʨʝʘʢʪʦʨʘʭ. ʈʘʩʩʤʦʪʨʝʥʳ ʧʨʦʮʝʩʩʳ, 

ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʫʛʣʝʨʦʜʥʳʭ ʤʘʪʝʨʠʘʣʘʭ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʥʝʡʪʨʦʥʥʦʛʦ ʦʙʣʫʯʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ 

ʵʨʦʟʠʷ, ʧʦʚʪʦʨʥʦʝ ʦʩʘʞʜʝʥʠʝ ʫʛʣʝʨʦʜʘ, ʥʘʢʦʧʣʝʥʠʝ ʚʦʜʦʨʦʜʘ ʠ ʧʦʚʨʝʞʜʝʥʠʝ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʧʦʪʦʢʦʚ ʥʝʡʪʨʦʥʦʚ. ʇʨʠ ʵʪʦʤ ʫʯʪʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʥʝʜʘʚʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʥʘ 

ʤʥʦʛʠʭ ʧʣʘʟʤʝʥʥʳʭ ʫʩʪʘʥʦʚʢʘʭ, ʚʢʣʶʯʘʷ ʪʘʢʠʝ ʢʨʫʧʥʳʝ ʪʦʢʘʤʘʢʠ ʢʘʢ JET ʠ JT-60U. ʉʜʝʣʘʥ 

ʚʳʚʦʜ, ʯʪʦ ʫʛʣʝʨʦʜʥʳʝ ʤʘʪʝʨʠʘʣʳ ʤʦʛʫʪ ʙʳʪʴ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʪʝʨʤʦʷʜʝʨʥʳʭ 

ʨʝʘʢʪʦʨʘʭ ʚ ʢʘʯʝʩʪʚʝ ʆʇʄ, ʝʩʣʠ ʠʟ ʥʠʭ ʠʟʛʦʪʘʚʣʠʚʘʪʴ ʟʘʱʠʪʥʳʝ ʧʣʘʩʪʠʥʳ, ʤʝʭʘʥʠʯʝʩʢʠ 

ʟʘʢʨʝʧʣʝʥʥʳʝ ʥʘ ʪʝʧʣʦʦʪʚʦʜʷʱʠʭ ʵʣʝʤʝʥʪʘʭ. ʇʦʚʳʰʝʥʠʝ ʨʘʙʦʯʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʣʘʩʪʠʥ ʫʤʝʥʴʰʘʝʪ ʥʘʢʦʧʣʝʥʠʝ ʪʨʠʪʠʷ ʠ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʦʙʣʫʯʝʥʠʷ ʥʝʡʪʨʦʥʘʤʠ. 

ʄʝʭʘʥʠʯʝʩʢʘʷ ʬʠʢʩʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʣʝʛʢʦ ʟʘʤʝʥʷʪʴ ʟʘʱʠʪʥʳʝ ʫʛʣʝʨʦʜʥʳʝ ʧʣʘʩʪʠʥʳ ʩ 

ʧʦʤʦʱʴʶ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ, ʘ ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʧʝʨʝʨʳʚʳ ʚ ʨʘʙʦʪʝ ʜʣʷ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʨʝʘʢʪʦʨʘ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʧʣʘʥʦʚʦʡ ʟʘʤʝʥʳ ʟʘʱʠʪʥʳʭ ʧʣʘʩʪʠʥ. ʂʨʦʤʝ 

ʪʦʛʦ, ʧʣʘʥʦʚʦʝ ʫʜʘʣʝʥʠʝ ʪʨʠʪʠʷ ʠʟ ʧʝʨʚʦʡ ʩʪʝʥʢʠ ʟʘ ʩʯʝʪ ʠʟʦʪʦʧʠʯʝʩʢʦʛʦ ʦʙʤʝʥʘ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʨʘʟʨʷʜʦʚ ʚ ʜʝʡʪʝʨʠʠ ʠ ʫʩʪʘʥʦʚʢʘ ʩʤʝʥʥʳʭ ʦʭʣʘʞʜʘʝʤʳʭ ʧʣʘʩʪʠʥ ʚ ʦʙʣʘʩʪʠ 

ʜʠʚʝʨʪʦʨʘ ʜʣʷ ʫʜʘʣʝʥʠʷ ʧʦʚʪʦʨʥʦ ʦʩʘʞʜʝʥʥʦʛʦ ʫʛʣʝʨʦʜʘ ʚʤʝʩʪʝ ʩ ʟʘʭʚʘʯʝʥʥʳʤ ʪʨʠʪʠʝʤ 

ʧʦʟʚʦʣʠʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʠʪʴ ʥʘʢʦʧʣʝʥʠʝ ʪʨʠʪʠʷ ʚ ʨʝʘʢʪʦʨʝ. 

 

 

 

 

3.  ʅɸʅʆʄɸʊɽʈʀɸʃʓ, ʌʋʃʃɽʈɽʅʓ, ɻʈɸʌɽʅ 

 

 
3.1. ʀʉʉʃɽɼʆɺɸʅʀɽ ɺʃʀʗʅʀʗ ʅɸʅʆʉʊʈʋʂʊʋʈʀʈʆɺɸʅʅʓʍ 

ʋɻʃɽʈʆɼʅʓʍ ʄɸʊɽʈʀɸʃʆɺ ʅɸ ʉɺʆʁʉʊɺɸ ʈɽɿʀʅʆʂʆʈɼʅʓʍ ʉʀʉʊɽʄ 

 

ʐʘʰʦʢ  ɾ.ʉ., ʇʨʦʢʦʧʯʫʢ ʅ.ʈ., ʋʩʩ ɽ.ʇ. // ʊʨʫʜʳ ɹɻʊʋ. ʉʝʨʠʷ 2: ʍʠʤʠʯʝʩʢʠʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʙʠʦʪʝʭʥʦʣʦʛʠʷ, ʛʝʦʵʢʦʣʦʛʠʷ. ï 2019. - ˉ2 (233). ï ʉ.35-40 

  

ʀʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʜʠʩʧʝʨʩʠʡ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʫʛʣʝʨʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ 

ʧʨʦʯʥʦʩʪʴ ʩʚʷʟʠ ʨʝʟʠʥʳ ʩ ʪʝʢʩʪʠʣʴʥʳʤʠ ʢʦʨʜʘʤʠ ʨʘʟʣʠʯʥʳʭ ʤʘʨʦʢ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʦʧʠʪʦʯʥʳʝ ʩʦʩʪʘʚʳ ʜʣʷ ʧʦʣʠʵʬʠʨʥʳʭ ʠ ʧʦʣʠʘʤʠʜʥʳʭ ʢʦʨʜʦʚ, 

ʚ ʢʦʪʦʨʳʝ ʚʚʦʜʠʣʠʩʴ ʚʦʜʥʳʝ ʜʠʩʧʝʨʩʠʠ ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʆʆʆ 

çʇʝʨʝʜʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʠè: ʋɼ ʋʅʄ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 5 ʛ/ʣ ʠ ʋɼ çʈè ʩ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ 10 ʛ/ʣ. ɺ ʭʦʜʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʨʝʟʠʥʦʢʦʨʜʥʳʭ ʩʠʩʪʝʤ ʚʳʷʚʣʝʥʦ, 

ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʨʦʧʠʪʦʯʥʦʛʦ ʩʦʩʪʘʚʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ (ʥʘ 

21,4%) ʧʨʦʯʥʦʩʪʠ ʩʚʷʟʠ ʨʝʟʠʥʳ ʪʦʣʴʢʦ ʩ ʢʦʨʜʦʤ ʤʘʨʢʠ 21 ʂʅʊʉ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʰʠʨʝʥʥʳʭ 

ʠʩʧʳʪʘʥʠʡ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʠʟʤʝʥʝʥʠʷ ʘʜʛʝʟʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʨʝʟʠʥʦʢʦʨʜʥʳʭ ʩʠʩʪʝʤ ʦʪ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʫʛʣʝʨʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʚ ʩʣʫʯʘʝ ʧʨʠʤʝʥʝʥʠʷ ʜʠʩʧʝʨʩʠʡ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʚ ʧʨʦʧʠʪʦʯʥʦʤ ʩʦʩʪʘʚʝ ʜʣʷ ʪʢʘʥʠ ʢʦʨʜʥʦʡ 

ʧʦʣʠʵʬʠʨʥʦʡ ʤʘʨʢʠ 18 ʇɼʋ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʣʴʢʦ 125 ʤʣ/ʣ ʜʠʩʧʝʨʩʠʠ ʋɼ ʋʅʄ ʠ 25 ʤʣ/ʣ 

ʋɼ çʈè ʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʦʢʘʟʘʪʝʣʴ ʧʨʦʯʥʦʩʪʠ ʩʚʷʟʠ ʨʝʟʠʥʳ ʩ ʢʦʨʜʦʤ, 

ʪʘʢ ʢʘʢ ʧʨʠ ʵʪʦʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʪʝʧʝʥʴ ʧʦʢʨʳʪʠʷ ʥʘ 15% ʠ ʧʨʦʯʥʦʩʪʴ ʩʚʷʟʠ ʥʘ 11,3-16,0% ʚ 

ʫʩʣʦʚʠʷʭ ʧʘʨʦʚʦʟʜʫʰʥʦʛʦ ʩʪʘʨʝʥʠʷ. 
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3.2. ʀʉʉʃɽɼʆɺɸʅʀɽ ɺʃʀʗʅʀʗ ʌʋʅʂʎʀʆʅɸʃʀɿɸʎʀʀ ʋɻʃɽʈʆɼʅʓʍ 

ʅɸʅʆʊʈʋɹʆʂ ʅɸ ʇʈʆɺʆɼʗʑʀɽ ʉɺʆʁʉʊɺɸ ʂʆʄʇʆɿʀʎʀʆʅʅʆɻʆ 

ʄɸʊɽʈʀɸʃɸ 

 

ɻʘʨʠʧʦʚ ʈ.ʈ., ʍʘʥʪʠʤʝʨʦʚ ʄ.ʄ., ʉʫʣʝʡʤʘʥʦʚ ʅ.ʄ. // Advanced Materials And 

Technologies. ï 2020. - ˉ1 (17). ï ʉ.64-67  

  

ʀʩʩʣʝʜʦʚʘʥʳ ʠʟʤʝʥʝʥʠʷ ʤʦʨʬʦʣʦʛʠʠ ʢʦʥʠʯʝʩʢʠʭ ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʪʨʫʙʦʢ ʠ ʩʦʩʪʘʚʘ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧ ʥʘ ʠʭ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠ ʞʠʜʢʦʬʘʟʥʦʡ ʬʫʥʢʮʠʦʥʘʣʠʟʘʮʠʠ ʚ ʨʘʟʣʠʯʥʳʭ 

ʨʘʩʪʚʦʨʘʭ. ʀʟʫʯʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʪʠʧʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧ ʦʪ ʩʦʩʪʘʚʘ ʦʢʠʩʣʠʪʝʣʝʡ. 

ʋʩʪʘʥʦʚʣʝʥʦ ʚʣʠʷʥʠʝ ʪʠʧʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʪʨʫʙʦʢ 

ʥʘ ʧʨʦʚʦʜʷʱʠʝ ʩʚʦʡʩʪʚʘ ʧʦʣʠʤʝʨʥʦʛʦ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʠʟʛʦʪʦʚʣʝʥʥʦʛʦ ʥʘ ʠʭ 

ʦʩʥʦʚʝ. 

 

 

3.3. ʉʊʈʋʂʊʋʈʅɸʗ ʄʆɼɽʃʔ ɺʗɿʂʆʉʊʀ ʈɸʉʇʃɸɺʆɺ ʇʆʃʀʄɽʈʅʓʍ 

ʅɸʅʆʂʆʄʇʆɿʀʊʆɺ: ʋɻʃɽʈʆɼʅʓɽ ʅɸʅʆʊʈʋɹʂʀ ʂɸʂ 

ʄɸʂʈʆʄʆʃɽʂʋʃʗʈʅʓɽ ʂʃʋɹʂʀ 

 

ɸʪʣʫʭʘʥʦʚʘ ʃ.ɹ., ʂʦʟʣʦʚ ɻ.ɺ., ɼʦʣʙʠʥ ʀ.ɺ. // ʊʝʧʣʦʬʠʟʠʢʘ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. ï 2020. 

ï ʊ.58, ˉ2. ï ʉ.306-309 

  

ʇʨʝʜʣʦʞʝʥʘ ʩʪʨʫʢʪʫʨʥʘʷ ʤʦʜʝʣʴ ʚʷʟʢʦʩʪʠ ʨʘʩʧʣʘʚʘ ʥʘʥʦʢʦʤʧʦʟʠʪʦʚ ʧʦʣʠʤʝʨ-

ʫʛʣʝʨʦʜʥʳʝ ʥʘʥʦʪʨʫʙʢʠ, ʚ ʢʦʪʦʨʦʡ ʫʛʣʝʨʦʜʥʳʝ ʥʘʥʦʪʨʫʙʢʠ ʤʦʜʝʣʠʨʫʶʪʩʷ ʢʘʢ ʘʥʘʣʦʛ 

ʤʘʢʨʦʤʦʣʝʢʫʣʷʨʥʳʭ ʢʣʫʙʢʦʚ ʨʘʟʚʝʪʚʣʝʥʥʳʭ ʧʦʣʠʤʝʨʦʚ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ 

ʨʝʘʣʴʥʫʶ ʩʪʝʧʝʥʴ ʘʥʠʟʦʪʨʦʧʠʠ ʵʪʦʛʦ ʥʘʥʦʥʘʧʦʣʥʠʪʝʣʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʝʧʝʥʠ ʘʥʠʟʦʪʨʦʧʠʠ 

ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʦ ʧʨʝʜʩʢʘʟʘʪʴ ʚʷʟʢʦʩʪʴ ʨʘʩʧʣʘʚʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʥʘʥʦʢʦʤʧʦʟʠʪʦʚ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʪʘʢʦʡ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʪʨʫʙʦʢ ʚ 

ʧʦʣʠʤʝʨʥʦʡ ʤʘʪʨʠʮʝ ʧʨʠʚʦʜʠʪ ʢ ʜʚʫʭʢʨʘʪʥʦʤʫ ʩʥʠʞʝʥʠʶ ʚʷʟʢʦʩʪʠ ʨʘʩʧʣʘʚʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʥʘʥʦʢʦʤʧʦʟʠʪʘʤʠ, ʠʤʝʶʱʠʤʠ ʚ ʩʦʩʪʘʚʝ ʣʠʥʝʡʥʳʝ ʫʛʣʝʨʦʜʥʳʝ ʥʘʥʦʪʨʫʙʢʠ. 

 

 

3.4. ʈɽʆʃʆɻʀʗ ʇʃɸʉʊʀʏʅʓʍ ʉʄɸɿʆʏʅʓʍ ʄɸʊɽʈʀɸʃʆɺ ʉ 

ʇʈʀʉɸɼʂɸʄʀ ʋɻʃɽʈʆɼʅʓʍ ʅɸʅʆʉʊʈʋʂʊʋʈ ʈɸɿʃʀʏʅʆɻʆ ʊʀʇɸ 

 

ʐʠʣʦʚ ʄ.ɸ., ʉʤʠʨʥʦʚʘ ɸ.ʀ., ɻʚʦʟʜʝʚ ɸ.ɸ. // ʊʨʝʥʠʝ ʠ ʠʟʥʦʩ. - 2019. ï ʊ.40, ˉ6. ï 

ʉ.720-730  

  

ɺʷʟʢʦʩʪʴ ʠ ʟʘʚʠʩʠʤʦʩʪʴ ʚʷʟʢʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʦʩʥʦʚʥʳʭ 

ʢʨʠʪʝʨʠʝʚ ʚʳʙʦʨʘ ʧʣʘʩʪʠʯʥʳʭ ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʇʉʄ). ɺ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ 

ʚʷʟʢʦʫʧʨʫʛʦʛʦ ʪʝʯʝʥʠʷ ʪʨʸʭ ʧʨʦʤʳʰʣʝʥʥʦ ʚʳʧʫʩʢʘʝʤʳʭ ʇʉʄ ʧʨʠ ʚʚʝʜʝʥʠʠ ʚ ʥʠʭ ʯʝʪʳʨʸʭ 

ʪʠʧʦʚ ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʩʪʨʫʢʪʫʨ (ʋʅʉ) ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʩʘʜʦʢ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʚʣʠʷʥʠʝ ʥʘ 

ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʪʠʧʘ ʋʅʉ, ʘ ʪʘʢʞʝ ʯʘʩʪʦʪʳ ʩʜʚʠʛʘ (ʩʜʚʠʛʦʚʳʡ ʠ 

ʦʩʮʠʣʣʷʮʠʦʥʥʳʡ ʪʝʩʪʳ). ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʚʚʝʜʝʥʠʠ ʋʅʉ ʦʙʱʝʡ ʪʝʥʜʝʥʮʠʝʡ ʜʣʷ ʚʩʝʭ 

ʠʟʫʯʝʥʥʳʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʜʠʥʘʤʠʯʝʩʢʦʡ ʚʷʟʢʦʩʪʠ ʠ ʚʷʟʢʦʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ 

ʠʩʭʦʜʥʳʭ ʇʉʄ ʚ ʜʠʘʧʘʟʦʥʝ ʩʢʦʨʦʩʪʝʡ ʩʜʚʠʛʘ ʦʪ 0 ʜʦ 10 ʦʙ/ʩ ʠ ʯʘʩʪʦʪ ʦʪ 0,1 ʜʦ 12 ɻʮ. 

ʅʘʠʤʝʥʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʫʧʨʫʛʠʝ ʩʚʦʡʩʪʚʘ ʩʠʩʪʝʤ ʦʢʘʟʳʚʘʶʪ ʥʘʥʦʯʘʩʪʠʮʳ ʰʫʥʛʠʪʦʚʦʛʦ 

ʫʛʣʝʨʦʜʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʝʣʠʯʠʥʘ ʩʥʠʞʝʥʠʷ ʚʷʟʢʦʩʪʠ ʇʉʄ ʩ ʋʅʉ (ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 

ʧʨʠʩʘʜʦʢ 0,5 ʠ 1 ʤʘʩ.%) ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʋʅʉ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʣʝʜʫʶʱʠʤ ʨʷʜʦʤ: 2D (ʤʥʦʛʦʩʣʦʡʥʳʡ ʦʢʠʩʣʝʥʥʳʡ ʛʨʘʬʝʥ) > 1D (ʦʜʥʦʩʪʝʥʥʳʝ 

ʥʘʥʦʪʨʫʙʢʠ) > 1D (ʤʥʦʛʦʩʪʝʥʥʳʝ ʥʘʥʦʪʨʫʙʢʠ). 
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3.5. ʀʉʉʃɽɼʆɺɸʅʀɽ ʋɼɸʈʅʆɻʆ ʈɸɿʈʓɺɸ ʇʆʃʀʄɽʈ-ʊʂɸʅɽɺʓʍ 

ʂʆʄʇʆɿʀʊʆɺ, ɸʈʄʀʈʆɺɸʅʅʓʍ ʋɻʃɽʈʆɼʅʓʄʀ ʅɸʅʆʊʈʋɹʂɸʄʀ 

 

ʂʦʙʟʝʚ ɺ.ɸ., ʏʝʯʝʥʠʥ ʅ.ɻ., ɹʘʢʫʥʦʚ ʂ.ɸ. //  ʋʯʝʥʳʝ ʟʘʧʠʩʢʠ ʬʠʟʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 

ʄʦʩʢʦʚʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ï 2020. - ˉ2. ï ʉ.202-106 

  

ʅʘʥʦʢʦʤʧʦʟʠʪʳ - ʥʦʚʳʡ ʪʠʧ ʤʘʪʝʨʠʘʣʦʚ, ʦʪʣʠʯʘʶʱʠʡʩʷ ʦʪ ʦʙʳʯʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʨʘʟʤʝʨʦʤ ʫʧʨʦʯʥʷʶʱʝʡ ʬʘʟʳ. ʆʜʥʠʤʠ ʠʟ ʩʘʤʳʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʦʣʥʠʪʝʣʝʡ 

ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʥʘʥʦʢʦʤʧʦʟʠʪʦʚ ʷʚʣʷʶʪʩʷ ʫʛʣʝʨʦʜʥʳʝ ʥʘʥʦʪʨʫʙʢʠ. ɺ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥʦ 

ʠʟʫʯʝʥʠʝ ʩʪʨʫʢʪʫʨʥʳʭ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʚʦʡʩʪʚ 

ʧʦʣʠʤʝʨʥʳʭ ʢʦʤʧʦʟʠʪʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʦʩʥʦʚʝ 

ʵʧʦʢʩʠʜʥʳʭ ʩʤʦʣ, 

ʘʨʤʠʨʦʚʘʥʥʳʭ ʫʛʣʝʨʦʜʥʳʤʠ 

ʥʘʥʦʪʨʫʙʢʘʤʠ. ʀʟʫʯʝʥʘ 

ʫʜʘʨʥʘʷ ʩʪʦʡʢʦʩʪʴ ʧʨʠ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ 

ʚʦʟʜʝʡʩʪʚʠʷʭ ʤʥʦʛʦʩʣʦʡʥʳʭ 

ʢʦʤʧʦʟʠʪʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ 

ʠʟ ʩʝʙʷ ʤʥʦʛʦʩʣʦʡʥʳʝ 

ʩʪʨʫʢʪʫʨʳ ʠʟ ʩʪʝʢʣʦʪʢʘʥʠ ʠ 

ʙʘʟʘʣʴʪʦʚʦʡ ʪʢʘʥʠ, 

ʧʨʦʧʠʪʘʥʥʳʝ ʧʦʣʠʤʝʨʦʤ ʥʘ 

ʦʩʥʦʚʝ ʵʧʦʢʩʠʜʥʳʭ ʩʤʦʣ. 

 

 

 

3.6. ʄʀʂʈʆʆʈɻɸʅʀɿʄʓ ʀ ʋɻʃɽʈʆɼʅʓɽ ʅɸʅʆʊʈʋɹʂʀ: 

ɺɿɸʀʄʆɼɽʁʉʊɺʀɽ ʀ ʆɹʃɸʉʊʀ ʇʈʀʄɽʅɽʅʀʗ (ʆɹɿʆʈ) 

 

ʄʘʢʩʠʤʦʚʘ ʖ.ɻ. // ʇʨʠʢʣʘʜʥʘʷ ʙʠʦʭʠʤʠʷ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʷ. ï 2019. ï ʊ.55, ˉ1. ï ʉ.3-
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ʆʙʟʦʨ ʧʦʩʚʷʱʝʥ ʨʘʩʩʤʦʪʨʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʘʩʧʝʢʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʛʣʝʨʦʜʥʳʭ 

ʥʘʥʦʪʨʫʙʦʢ ʩ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ: ʘʥʪʠʤʠʢʨʦʙʥʦʤʫ ʵʬʬʝʢʪʫ ʦʜʥʦʩʪʝʥʥʳʭ, ʤʥʦʛʦʩʪʝʥʥʳʭ, 

ʬʫʥʢʮʠʦʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʠ ʥʝʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʪʨʫʙʦʢ, ʤʝʭʘʥʠʟʤʫ 

ʚʦʟʜʝʡʩʪʚʠʷ ʵʪʠʭ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʥʘ ʦʪʜʝʣʴʥʫʶ ʢʣʝʪʢʫ, ʘ ʪʘʢʞʝ ʚʣʠʷʥʠʶ ʥʘʥʦʪʨʫʙʦʢ ʥʘ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʧʦʯʚʝʥʥʳʭ ʠ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ. ʉʨʝʜʠ ʤʝʭʘʥʠʟʤʦʚ ʚʦʟʜʝʡʩʪʚʠʷ 

ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʪʨʫʙʦʢ ʥʘ ʤʠʢʨʦʙʥʫʶ ʢʣʝʪʢʫ ʦʪʤʝʯʘʝʪʩʷ ʧʨʷʤʦʡ ʢʦʥʪʘʢʪ, ʧʨʠʚʦʜʷʱʠʡ ʢ 

ʥʘʨʫʰʝʥʠʶ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ ʠ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʤʝʤʙʨʘʥʳ, ʠʟʤʝʥʝʥʠʝ ʪʝʢʫʯʝʩʪʠ 

ʤʝʤʙʨʘʥʳ, ʦʢʠʩʣʠʪʝʣʴʥʳʡ ʩʪʨʝʩʩ, ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʬʝʨʤʝʥʪʦʚ, ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ 

ʪʨʘʥʩʢʨʠʧʮʠʠ ʨʷʜʘ ʢʣʶʯʝʚʳʭ ʛʝʥʦʚ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʘʥʪʠʤʠʢʨʦʙʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʫʛʣʝʨʦʜʥʳʭ 

ʥʘʥʦʪʨʫʙʦʢ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʠʭ ʜʠʘʤʝʪʨʘ, ʜʣʠʥʳ, ʩʪʝʧʝʥʠ ʘʛʨʝʛʘʮʠʠ, ʢʦʥʮʝʥʪʨʘʮʠʠ, 

ʬʫʥʢʮʠʦʥʘʣʠʟʘʮʠʠ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʛʨʫʧʧʘʤʠ, ʩʪʝʧʝʥʠ ʦʯʠʩʪʢʠ, ʚʨʝʤʝʥʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʢʦʥʪʘʢʪʘ. ʈʘʩʩʤʦʪʨʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʙʠʦʜʝʛʨʘʜʘʮʠʠ ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʪʨʫʙʦʢ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ. ʇʦʢʘʟʘʥʦ ʠʟʤʝʥʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʚ ʧʦʯʚʝ ʧʨʠ ʚʥʝʩʝʥʠʠ ʥʘʥʦʪʨʫʙʦʢ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʛʨʫʧʧ ʙʘʢʪʝʨʠʡ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʮʠʢʣʘʭ 

ʫʛʣʝʨʦʜʘ ʠ ʘʟʦʪʘ, ʯʪʦ ʤʦʞʝʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʪʴ ʥʘ ʢʨʫʛʦʚʦʨʦʪ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʧʨʠʨʦʜʝ. 
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3.7. ɻɽʅɽʈɸʎʀʗ ɺʓʉʐʀʍ ɻɸʈʄʆʅʀʂ ʇʈʀ ʈɸʉʇʈʆʉʊʈɸʅɽʅʀʀ 

ʇʈɽɼɽʃʔʅʆ ʂʆʈʆʊʂʆɻʆ ʆʇʊʀʏɽʉʂʆɻʆ ʀʄʇʋʃʔʉɸ ɺ ʉʈɽɼɽ ʋɻʃɽʈʆɼʅʓʍ 

ʅɸʅʆʊʈʋɹʆʂ ʉ ʅɽʃʀʅɽʁʅʓʄ ʇʆɻʃʆʑɽʅʀɽʄ 

 

ʂʦʥʦʙʝʝʚʘ ʅ.ʅ., ɹʝʣʦʥʝʥʢʦ ʄ.ɹ. // ʆʧʪʠʢʘ ʠ ʩʧʝʢʪʨʦʩʢʦʧʠʷ. ï 2020. ï ʊ.128, ˉ4. ï 

ʉ.535-540 

 

ʈʘʩʩʤʦʪʨʝʥʘ ʟʘʜʘʯʘ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʧʨʝʜʝʣʴʥʦ ʢʦʨʦʪʢʦʛʦ ʦʧʪʠʯʝʩʢʦʛʦ ʠʤʧʫʣʴʩʘ ʚ 

ʩʨʝʜʝ ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʪʨʫʙʦʢ ʩ ʥʝʣʠʥʝʡʥʳʤ ʧʦʛʣʦʱʝʥʠʝʤ ʠ ʫʩʠʣʝʥʠʝʤ. ʅʝʣʠʥʝʡʥʦʝ 

ʧʦʛʣʦʱʝʥʠʝ ʦʧʠʩʘʥʦ ʬʝʥʦʤʝʥʦʣʦʛʠʯʝʩʢʠ ʥʘ ʦʩʥʦʚʝ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ. ʈʘʩʩʤʦʪʨʝʥ 

ʨʝʞʠʤ, ʚ ʢʦʪʦʨʦʤ ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ ʚʳʰʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʣʠʥʝʡʥʦʛʦ ʧʦʛʣʦʱʝʥʠʷ. ʕʪʦʪ 

ʨʝʞʠʤ ʪʘʢʞʝ ʦʧʠʩʘʥ ʬʝʥʦʤʝʥʦʣʦʛʠʯʝʩʢʠ. ʉʘʤ ʧʨʝʜʝʣʴʥʦ ʢʦʨʦʪʢʠʡ ʦʧʪʠʯʝʩʢʠʡ ʠʤʧʫʣʴʩ 

ʨʘʩʩʤʦʪʨʝʥ ʥʘ ʦʩʥʦʚʝ ʫʨʘʚʥʝʥʠʡ ʄʘʢʩʚʝʣʣʘ ʩ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠ ʚʳʯʠʩʣʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ 

ʪʦʢʘ ʦʪ ʧʦʣʷ ʠʤʧʫʣʴʩʘ. ʇʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʡ ʛʝʥʝʨʘʮʠʠ ʚʳʩʰʠʭ ʛʘʨʤʦʥʠʢ, 

ʢʦʪʦʨʳʝ ʠʟʥʘʯʘʣʴʥʦ ʥʝ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʚ ʠʤʧʫʣʴʩʝ. ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʛʣʝʨʦʜʥʳʝ 

ʥʘʥʦʪʨʫʙʢʠ, ʥʝʣʠʥʝʡʥʦʝ ʧʦʛʣʦʱʝʥʠʝ, ʦʧʪʠʯʝʩʢʠʝ ʠʤʧʫʣʴʩʳ. 

 
 
 
 
 
 

4.  ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ. ʉʓʈʔɽ 

 

 
4.1. ʆʎɽʅʂɸ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʇʈʀʄɽʅɽʅʀʗ ɺʆɼʅʆʁ ɼʀʉʇɽʈʉʀʀ 

ʋɻʃɽʈʆɼʅʓʍ ʏɸʉʊʀʎ ɺ ɸʅɻʀɼʈʀʊʆɺʆʄ ɺʗɾʋʑɽʄ 

 

ʊʦʢʘʨʝʚ ʖ.ɺ., ɺʦʣʢʦʚ ʄ.ɸ., ɸʛʝʝʚ ɸ.ɺ. //  ʉʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ. ï 2020. - ˉ1-2. ï 

ʉ.24-37  

     

ʇʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʩʪʨʫʢʪʫʨʳ ʚʷʞʫʱʝʛʦ ʥʘ 

ʦʩʥʦʚʝ ʧʨʠʨʦʜʥʦʛʦ ʘʥʛʠʜʨʠʪʘ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʚʦʜʥʦʡ ʜʠʩʧʝʨʩʠʠ ʫʛʣʝʨʦʜʥʳʭ ʯʘʩʪʠʮ - 

ʪʝʭʥʠʯʝʩʢʦʡ ʩʘʞʠ ʠ ʠʟʦʩʪʘʪʠʯʝʩʢʦʛʦ ʛʨʘʬʠʪʘ. ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʯʘʩʪʠʮʳ ʩʘʞʠ ʠʤʝʶʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʜʠʩʧʝʨʩʥʦʩʪʴ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʛʨʘʬʠʪʦʤ. ʇʨʠ ʵʪʦʤ 

ʦʩʥʦʚʥʦʡ ʜʠʘʧʘʟʦʥ ʯʘʩʪʠʮ ʩʘʞʠ ʥʘʭʦʜʠʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 50 ʜʦ 500 ʥʤ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʘʞʠ 

ʚ ʚʠʜʝ ʢʦʣʝʨʦʚʦʯʥʦʡ ʧʘʩʪʳ ʠ ʛʨʘʬʠʪʘ - ʦʪʭʦʜʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʦʚʳʰʝʥʠʝʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʦ 25% ʧʨʠ ʦʧʪʠʤʘʣʴʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʜʦʙʘʚʢʠ 0,001 

ʠ 0,005% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʨʘʟʮʦʚ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʩʘʞʠ, ʧʦʣʫʯʝʥʥʳʭ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-ʩʢʘʥʠʨʫʶʱʝʡ ʢʘʣʦʨʠʤʝʪʨʠʝʡ ʠ ʀʂ-ʘʥʘʣʠʟʦʤ, ʧʦʢʘʟʘʣ ʥʘʣʠʯʠʝ ʠʟʤʝʥʝʥʠʡ 

ʚ ʦʢʨʫʞʝʥʠʠ ʢʨʠʩʪʘʣʣʦʛʠʜʨʘʪʥʳʭ ʩʪʨʫʢʪʫʨ. ɺ ʭʦʜʝ ʤʠʢʨʦʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ ʚʳʷʚʣʝʥʦ 

ʥʘʣʠʯʠʝ ʢʘʢ ʦʜʥʦʨʦʜʥʳʭ, ʪʘʢ ʠ ʥʝʦʜʥʦʨʦʜʥʳʭ ʫʯʘʩʪʢʦʚ ʩʪʨʫʢʪʫʨʳ ʛʠʧʩʦʚʦʛʦ ʢʘʤʥʷ. ʇʨʠ 

ʵʪʦʤ ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʣʠʯʠʝ ʫʧʦʨʷʜʦʯʝʥʥʦʛʦ ʩʢʦʧʣʝʥʠʷ ʭʦʨʦʰʦ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʠ 

ʧʣʦʪʥʦʫʧʘʢʦʚʘʥʥʳʭ ʢʨʠʩʪʘʣʣʦʚ ʜʚʫʚʦʜʥʦʛʦ ʛʠʧʩʘ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ 

ʯʘʩʪʠʮ ʩʘʞʠ, ʥʘʣʠʯʠʝ ʢʨʠʩʪʘʣʣʦʚ ʩ ʚʦʛʥʫʪʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʠ ʥʘʣʠʯʠʝ ʧʣʦʪʥʳʭ ʢʦʥʪʘʢʪʦʚ 

ʤʝʞʜʫ ʢʨʠʩʪʘʣʣʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʚʳʰʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʤʝʞʬʘʟʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ 

ʧʨʦʯʥʦʩʪʠ ʘʥʛʠʜʨʠʪʦʚʦʡ ʤʘʪʨʠʮʳ. ɺʚʝʜʝʥʠʝ ʧʣʘʩʪʠʬʠʢʘʪʦʨʘ ʚ ʩʦʩʪʘʚ ʘʥʛʠʜʨʠʪʦʚʦʛʦ 

ʚʷʞʫʱʝʛʦ ʚ ʢʦʣʠʯʝʩʪʚʝ 0,8% ʩʦʚʤʝʩʪʥʦ ʩ ʩʘʞʝʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʚʳʰʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʜʦ 45% 

ʥʘ ʧʦʟʜʥʠʭ ʩʨʦʢʘʭ ʪʚʝʨʜʝʥʠʷ ʠ ʩʫʱʝʩʪʚʝʥʥʦʝ ʧʦʥʠʞʝʥʠʝ ʥʘ ʨʘʥʥʠʭ ʩʨʦʢʘʭ ʪʚʝʨʜʝʥʠʷ. 
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4.2. ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʄɽʊʆɼɸ ʀʅɼɽʅʊʀʈʆɺɸʅʀʗ ʇʈʀ ʀʉʉʃɽɼʆɺɸʅʀʀ 

ʉɺʆʁʉʊɺ ʂʆʄʇʆʅɽʅʊʆɺ ʋɻʃɽʈʆɼ-ʋɻʃɽʈʆɼʅʓʍ ʂʆʄʇʆɿʀʎʀʆʅʅʓʍ 

ʄɸʊɽʈʀɸʃʆɺ 

 

ɸʥʜʨʝʝʚʘ  ʖ.ɼ. // ʉʙʦʨʥʠʢ ʤʘʪʝʨʠʘʣʦʚ II ɽʞʝʛʦʜʥʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ    

çʉʦʚʨʝʤʝʥʥʳʝ ʠʥʥʦʚʘʮʠʠ ʚ ʵʢʦʥʦʤʠʢʝ, ʪʝʭʥʠʢʝ ʠ ʦʙʱʝʩʪʚʝè. ï 2019. ï ʉ.20-30 

      

ʈʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʨʠʤʝʥʠʤʦʩʪʠ ʤʝʪʦʜʘ ʠʥʜʝʥʪʠʨʦʚʘʥʠʷ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʣʦʢʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʤʘʪʨʠʮʳ ʫʛʣʝʨʦʜ-ʫʛʣʝʨʦʜʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʝʥʠʝ ʠʥʜʝʥʪʦʨʘ ʩ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʤ ʜʠʘʤʝʪʨʦʤ 

ʩʬʝʨʠʯʝʩʢʦʛʦ ʧʨʠʪʫʧʣʝʥʠʷ. ʇʨʠʚʝʜʝʥʳ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʩʪʨʫʢʪʫʨʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ 

ʤʘʪʝʨʠʘʣʘ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ. ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʠ 

ʧʨʦʚʝʜʝʥʘ ʘʧʨʦʙʘʮʠʷ ʧʨʠ ʯʠʩʣʝʥʥʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ. 

 
 

 

 

4.3. ʉʀʅʊɽɿ ʋɻʃɽʈʆɼʅʓʍ ʄɸʊɽʈʀɸʃʆɺ ʉ ɸʅʆʄɸʃʔʅʆ ɺʓʉʆʂʆʁ 

ʋɼɽʃʔʅʆʁ ʇʆɺɽʈʍʅʆʉʊʔʖ 

 

ʄʝʣʝʞʠʢ ɸ.ɺ., ʉʤʦʣʴʩʢʠʡ ɻ.ɺ., ɿʝʣʝʥʠʥ ɸ.ɼ. // Advanced Materials And Technologies. -   
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ʋʛʣʝʨʦʜʥʳʝ ʩʪʨʫʢʪʫʨʳ ʩ ʨʘʟʚʠʪʦʡ ʧʦʨʠʩʪʦʩʪʴʶ ʧʦʣʫʯʘʶʪ ʬʠʟʠʯʝʩʢʦʡ ʠʣʠ ʭʠʤʠʯʝʩʢʦʡ 

ʘʢʪʠʚʘʮʠʝʡ ʠʩʭʦʜʥʳʭ ʫʛʣʝʨʦʜʩʦʜʝʨʞʘʱʠʭ ʤʘʪʝʨʠʘʣʦʚ. ʌʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʘʮʠʷ ʧʨʦʚʦʜʠʪʩʷ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 800é900Áʉ. ɼʣʷ ʭʠʤʠʯʝʩʢʦʡ ʘʢʪʠʚʘʮʠʠ ʧʨʝʜʣʦʞʝʥʦ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ 

ʯʠʩʣʦ ʨʝʘʛʝʥʪʦʚ: ʬʦʩʬʦʨʥʘʷ ʢʠʩʣʦʪʘ, ʭʣʦʨʠʜ ʮʠʥʢʘ, ʩʫʣʴʬʠʜ ʢʘʣʠʷ, ʢʘʨʙʦʥʘʪ ʢʘʣʠʷ ʠ ʜʨ. ɺʩʝ 

ʦʧʠʩʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʧʦʨʠʩʪʦʩʪʠ 

ʠʩʭʦʜʥʳʭ ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ. ɼʘʥʦ ʦʧʠʩʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʩʠʥʪʝʟʘ ʚʝʱʝʩʪʚ, 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʢʫʤʫʣʝʥʦʚʦʡ ʩʪʨʫʢʪʫʨʳ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʧʦʣʠʢʦʥʜʝʥʩʘʮʠʠ 

ʛʝʢʩʘʤʝʪʠʣʪʝʪʨʘʤʠʥʘ ʚ ʙʝʟʚʦʜʥʦʡ ʩʝʨʥʦʡ ʢʠʩʣʦʪʝ. ʀʟʤʝʥʝʥʠʝ ʨʝʞʠʤʦʚ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ 

ʧʦʟʚʦʣʷʝʪ ʠʥʪʝʥʩʠʬʠʮʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʧʦʣʠʤʝʨʠʟʘʮʠʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʨʦʜʫʢʪʳ ʩʠʥʪʝʟʘ 

ʩʪʘʥʦʚʷʪʩʷ ʥʝʨʘʩʪʚʦʨʠʤʳʤʠ ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ. ʀʩʩʣʝʜʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʋʅʊ ʚ 

ʢʘʯʝʩʪʚʝ ʤʦʜʠʬʠʢʘʪʦʨʘ ʠʩʭʦʜʥʦʡ ʩʪʨʫʢʪʫʨʳ ʢʦʤʧʦʟʠʪʘ. ʇʦʣʫʯʝʥʥʳʝ ʚʝʱʝʩʪʚʘ ʘʢʪʠʚʠʨʦʚʘʣʠ 

ʛʠʜʨʦʢʩʠʜʦʤ ʢʘʣʠʷ. ɸʥʘʣʠʟ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦʢʘʟʘʣ 

ʘʥʦʤʘʣʴʥʦ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ (4288é5346 ʤ
2
/ʛ). ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʘʢʪʠʚʠʨʫʶʱʝʛʦ 

ʨʝʘʛʝʥʪʘ (ʛʠʜʨʦʢʩʠʜ ʢʘʣʠʷ) ʜʣʷ ʚʩʝʭ ʫʛʣʝʨʦʜʥʳʭ ʩʪʨʫʢʪʫʨ ʥʘʙʣʶʜʘʝʪʩʷ ʫʰʠʨʝʥʠʝ ʧʦʨ. 

ɸʢʪʠʚʠʨʦʚʘʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʵʬʬʝʢʪʠʚʥʳʭ ʘʜʩʦʨʙʝʥʪʦʚ, 

ʵʣʝʢʪʨʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʭʠʤʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʪʦʢʘ. 
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4.4. ʉʈɸɺʅɽʅʀɽ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʋɻʃɽʈʆɼʅʓʍ ʉʆʈɹɽʅʊʆɺ ɼʃʗ 

ʂʆʅʎɽʅʊʈʀʈʆɺɸʅʀʗ ʃɽɻʂʆʃɽʊʋʏʀʍ ʆʈɻɸʅʀʏɽʉʂʀʍ ɺɽʑɽʉʊɺ ʀɿ 

ɺʃɸɾʅʓʍ ɻɸɿʆɺʓʍ ʉʈɽɼ ɼʃʗ ʇʆʉʃɽɼʋʖʑɽɻʆ 

ɻɸɿʆʍʈʆʄɸʊʆɻʈɸʌʀʏɽʉʂʆɻʆ ʆʇʈɽɼɽʃɽʅʀʗ 

 

ʈʦʜʠʥʢʦʚ ʆ.ɺ., ɺʘʛʥʝʨ ɽ.ɸ., ɹʫʛʘʡʯʝʥʢʦ ɸ.ʉ. // ɾʫʨʥʘʣ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʭʠʤʠʠ. ï 2019. ï 

ʊ.74, ˉ9. ï ʉ.673-678   

   

ʉʦʧʦʩʪʘʚʣʝʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʫʛʣʝʨʦʜʥʳʭ ʩʦʨʙʝʥʪʦʚ ʧʨʠ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʠ 

ʣʝʛʢʦʣʝʪʫʯʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠʟ ʧʦʪʦʢʘ ʚʣʘʞʥʦʛʦ ʚʦʟʜʫʭʘ ʜʣʷ ʠʭ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʛʘʟʦʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ. ʇʨʝʜʣʦʞʝʥʘ ʛʠʙʨʠʜʥʘʷ ʩʭʝʤʘ ʵʢʩʧʨʝʩʩʥʦʛʦ ʘʥʘʣʠʟʘ, 

ʚʢʣʶʯʘʶʱʘʷ ʩʦʨʙʮʠʦʥʥʦʝ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʝ ʘʥʘʣʠʪʦʚ ʥʘ ʚʳʙʨʘʥʥʦʤ ʢʦʤʧʦʟʠʮʠʦʥʥʦʤ 

ʫʛʦʣʴʥʦ-ʬʪʦʨʦʧʣʘʩʪʦʚʦʤ ʩʦʨʙʝʥʪʝ, ʠʭ ʦʜʥʦʩʪʘʜʠʡʥʫʶ ʪʝʨʤʦʜʝʩʦʨʙʮʠʶ ʚ ʠʩʧʘʨʠʪʝʣʝ 

ʭʨʦʤʘʪʦʛʨʘʬʘ ʩ ʢʘʧʠʣʣʷʨʥʦʡ ʢʦʣʦʥʢʦʡ ʠ ʧʣʘʤʝʥʥʦ-ʠʦʥʠʟʘʮʠʦʥʥʳʤ ʜʝʪʝʢʪʦʨʦʤ. 

ʇʨʝʜʣʦʞʝʥʥʘʷ ʩʭʝʤʘ ʧʦʟʚʦʣʷʝʪ ʟʘ 5-10 ʤʠʥ ʦʧʨʝʜʝʣʷʪʴ ʥʠʟʰʠʝ ʩʧʠʨʪʳ ʠ ʢʝʪʦʥʳ ʚ ʚʦʟʜʫʭʝ, 

ʥʘʩʳʱʝʥʥʦʤ ʚʦʜʷʥʳʤ ʧʘʨʦʤ, ʩ ʥʠʞʥʠʤʠ ʛʨʘʥʠʮʘʤʠ ʜʠʘʧʘʟʦʥʘ ʦʧʨʝʜʝʣʷʝʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʥʘ ʫʨʦʚʥʝ ʥʝʩʢʦʣʴʢʠʭ ʤʢʛ/ʤ
3
. 

 

 

4.5. ɸɺʊʆʄɸʊʀɿɸʎʀʗ ʇʈʆʎɽʉʉɸ ɼʀɸɻʅʆʉʊʀʂʀ ʋɻʃɽʈʆɼʅʓʍ 

ʂʆʄʇʆɿʀʎʀʆʅʅʓʍ ʄɸʊɽʈʀɸʃʆɺ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʎʀʌʈʆɺʆʁ 

ʄʆɼɽʃʀ 
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ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʠʜʝʦʣʦʛʠʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʜʠʘʛʥʦʩʪʠʢʠ ʫʛʣʝʨʦʜʥʳʭ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʨʘʜʠʦʚʦʣʥʦʚʳʤʠ ʤʝʪʦʜʘʤʠ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ. ʎʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʂʄ ʧʦʟʚʦʣʷʝʪ ʤʥʦʛʦʩʪʦʨʦʥʥʝ ʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʢʘʢ ʚ ʢʘʯʝʩʪʚʝ ʵʪʘʣʦʥʘ ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʟʘʷʚʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʪʘʢ ʠ ʚ 

ʧʨʦʮʝʩʩʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʚ ʧʨʦʮʝʩʩʝ 

ʜʠʘʛʥʦʩʪʠʢʠ ʫʩʪʨʘʥʠʪʴ ʠʣʠ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ 

ʧʨʦʮʝʩʩʝ ʠʟʤʝʨʝʥʠʷ-ʜʠʘʛʥʦʩʪʠʢʠ. 

 

 

4.6. ʉʊʈʋʂʊʋʈɸ ʀ ʄɽʍɸʅʀʏɽʉʂʀɽ ʉɺʆʁʉʊɺɸ ʉʃʆʀʉʊʓʍ 

ʂʆʄʇʆɿʀʊʆɺ ʀɿ ʄʅʆɻʆʂʆʄʇʆʅɽʅʊʅʓʍ ʅʀʆɹʀɽɺʓʍ ʉʇʃɸɺʆɺ ʀ 

ʋʇʈʆʏʅʗʖʑʀʍ ʉʆɽɼʀʅɽʅʀʁ ʂʈɽʄʅʀʗ ʀ ʋɻʃɽʈʆɼɸ, ʇʆʃʋʏɽʅʅʓʍ 

ʄɽʊʆɼʆʄ ʊɺɽʈɼʆʌɸɿʅʆɻʆ ʉʇɽʂɸʅʀʗ 

 

ʂʦʨʞʦʚ ɺ.ʇ.1, ʂʠʡʢʦ ɺ.ʄ.1, ɾʝʣʪʷʢʦʚʘ ʀ.ʉ. // ɼʝʬʦʨʤʘʮʠʷ ʠ ʨʘʟʨʫʰʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ. 

ï 2019. - ˉ5. ï ʉ.19-26 

  

ʀʩʩʣʝʜʦʚʘʥʳ ʤʠʢʨʦʩʪʨʫʢʪʫʨʘ ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʣʦʠʩʪʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʜʠʬʬʫʟʠʦʥʥʦʡ ʩʚʘʨʢʦʡ ʧʘʢʝʪʦʚ ʠʟ ʬʦʣʴʛ ʥʠʦʙʠʷ ʩ ʦʜʥʦʩʪʦʨʦʥʥʠʤ 

ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʤ ʤʝʪʘʣʣʠʯʝʩʢʠʤ ʧʦʢʨʳʪʠʝʤ, ʩʦʜʝʨʞʘʱʠʤ ʢʨʝʤʥʠʡ. ʉʬʦʨʤʠʨʦʚʘʚʰʘʷʩʷ 

ʤʥʦʛʦʩʣʦʡʥʘʷ ʩʪʨʫʢʪʫʨʘ ʢʦʤʧʦʟʠʪʦʚ ʩʦʩʪʦʷʣʘ ʠʟ ʚʷʟʢʦ-ʧʣʘʩʪʠʯʥʦʛʦ ʥʠʦʙʠʝʚʦʛʦ ʩʧʣʘʚʘ ʠ ʝʛʦ 

ʩʦʝʜʠʥʝʥʠʡ ʩ ʢʨʝʤʥʠʝʤ ʠ ʫʛʣʝʨʦʜʦʤ. ɼʦʩʪʠʛʥʫʪʘʷ ʧʨʦʯʥʦʩʪʴ ʥʘ ʠʟʛʠʙ ʧʨʠ 1100ÁC ʠ 1300ÁC 

ʩʦʩʪʘʚʣʷʣʘ 200-320 ʠ 260-420 Mʇʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ - 320-550 

Mʇʘ. 
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4.7. ʉʈɸɺʅʀʊɽʃʔʅʓʁ ɸʅɸʃʀɿ ʅɽʌʊʗʅʓʍ ʀ ʂɸʄɽʅʅʆʋɻʆʃʔʅʓʍ 

ʇɽʂʆɺ ʄɽʊʆɼɸʄʀ 
1
H ʀ 

13
C ʗʄʈ-ʉʇɽʂʊʈʆʉʂʆʇʀʀ 

 

ɼʦʰʣʦʚ ʀ.ʆ., ʋʰʘʢʦʚ ʀ.ɸ. // ʀʟʚʝʩʪʠʷ ʚʫʟʦʚ. ʇʨʠʢʣʘʜʥʘʷ ʭʠʤʠʷ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʷ. ï 

2019. -  ʊ.9, ˉ2 (29). -  ʉ.313-319   

 

ʅʝʬʪʷʥʳʝ ʠ ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʝ ʧʝʢʠ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʳʨʴʷ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʫʛʣʝʨʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ: ʵʣʝʢʪʨʦʫʛʦʣʴʥʳʭ, ʞʘʨʦ- ʠ ʭʠʤʦʩʪʦʡʢʠʭ 

ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʠʟʜʝʣʠʡ, ʤʝʪʘʣʣ-ʫʛʣʝʨʦʜʥʳʭ, ʫʛʣʝʨʦʜ-ʫʛʣʝʨʦʜʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʛʨʘʬʠʪʠʨʦʚʘʥʥʳʭ ʵʣʝʢʪʨʦʜʦʚ, ʩʘʤʦʦʙʞʠʛʘʶʱʠʭʩʷ ʘʥʦʜʥʳʭ ʤʘʩʩ, ʫʛʣʝʨʦʜʥʳʭ 

ʚʦʣʦʢʦʥ, ʜʦʤʝʥʥʦʛʦ ʠ ʣʠʪʝʡʥʦʛʦ ʢʦʢʩʘ. ʂʘʯʝʩʪʚʦ ʧʝʢʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʵʣʝʤʝʥʪʥʳʤ ʠ 

ʛʨʫʧʧʦʚʳʤ ʩʦʩʪʘʚʦʤ, ʝʛʦ ʩʪʨʫʢʪʫʨʦʡ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʅʘʠʙʦʣʴʰʠʡ 

ʠʥʪʝʨʝʩ ʜʣʷ ʦʮʝʥʢʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʚʝʜʝʥʠʷ ʧʝʢʦʚ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʠ ʩʚʦʡʩʪʚ 

ʧʦʣʫʯʘʝʤʦʡ ʠʟ ʥʠʭ ʧʨʦʜʫʢʮʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟʫʯʝʥʠʝ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʛʨʫʧʧʦʚʦʛʦ 

ʩʦʩʪʘʚʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʝʢʘ ʠ ʚʳʷʚʣʝʥʠʝ ʚʣʠʷʥʠʷ ʩʦʩʪʘʚʘ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʧʨʦʜʫʢʮʠʠ. ʇʨʝʜʩʪʘʚʣʷʝʤʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʛʨʫʧʧʦʚʦʛʦ ʩʦʩʪʘʚʘ 

ʜʚʫʭ ʥʝʬʪʷʥʳʭ ʠ ʜʚʫʭ ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ ʧʝʢʦʚ ʤʝʪʦʜʘʤʠ ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʗʄʈ ʚʳʩʦʢʦʛʦ 

ʨʘʟʨʝʰʝʥʠʷ. ɼʘʥʥʳʝ ʩʧʝʢʪʨʦʚ ʗʄʈ 
1
ʅ ʠ 

13
ʉ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʚʘʪʴ ʩʦʩʪʘʚ ʧʝʢʦʚʦʡ ʧʨʦʜʫʢʮʠʠ 

ʙʝʟ ʨʘʟʜʝʣʝʥʠʷ ʥʘ ʬʨʘʢʮʠʠ. 

 

4.8. ʄɽʊʆɼʀʂɸ ʈɸʉʏɽʊɸ ɸɹʃʗʎʀʀ ʋɻʃɽʈʆɼɸ ɺ ʉʊʈʋɽ ʇʈʆɼʋʂʊʆɺ 

ʉɻʆʈɸʅʀʗ ɾʀɼʂʆʉʊʅʆɻʆ ʈɸʂɽʊʅʆɻʆ ɼɺʀɻɸʊɽʃʗ 

 

ɻʦʨʩʢʠʡ ɺ.ɺ., ʂʦʚʘʣʴʩʢʠʡ ʄ.ɻ.// ɺʝʩʪʥʠʢ ʄʦʩʢʦʚʩʢʦʛʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ. ʉʝʨʠʷ ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ. ï 2019. - ˉ5 (128). ï ʉ.4-12 

  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʛʣʝʨʦʜʥʳʝ ʤʘʪʝʨʠʘʣʳ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʘʙʣʷʮʠʦʥʥʦʡ ʪʝʧʣʦʚʦʡ ʟʘʱʠʪʳ ʜʣʷ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ ʠʟʜʝʣʠʡ 

ʘʚʠʘʮʠʦʥʥʦʡ ʠ ʨʘʢʝʪʥʦ-ʢʦʩʤʠʯʝʩʢʦʡ ʪʝʭʥʠʢʠ. ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʠʟʤʝʥʝʥʠʡ ʬʦʨʤʳ ʚʥʝʰʥʠʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʫʢʘʟʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʦʙʛʘʨʦʤ ʪʝʧʣʦʚʦʡ ʟʘʱʠʪʳ, ʥʝʦʪʜʝʣʠʤʦ 

ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʩʯʝʪʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʤʝʪʦʜʠʢ, ʦʧʠʩʳʚʘʶʱʠʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠ 

ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤʫ ʷʚʣʝʥʠʶ. ʇʨʠ ʵʪʦʤ 

ʦʙʷʟʘʪʝʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʘʧʨʦʙʘʮʠʷ ʪʘʢʠʭ ʤʝʪʦʜʠʢ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ, ʨʝʘʣʠʟʫʝʤʳʭ ʚ ʧʨʦʮʝʩʩʝ ʦʪʨʘʙʦʪʢʠ ʪʝʧʣʦʚʦʡ ʟʘʱʠʪʳ 

ʚ ʩʪʨʫʷʭ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ. ʂ ʯʠʩʣʫ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʘʙʣʷʮʠʠ ʫʛʣʝʨʦʜʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʦʪʥʦʩʠʪʩʷ ʠʭ ʵʨʦʟʠʷ ʚ ʚʳʩʦʢʦʥʘʧʦʨʥʳʭ ʛʘʟʦʚʳʭ ʧʦʪʦʢʘʭ. ɺ ʧʨʦʮʝʩʩʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʦʪʨʘʙʦʪʢʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ 

ʤʦʜʝʣʷʭ, ʯʪʦ ʦʙʫʩʣʦʚʠʣʦ ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʵʨʦʟʠʠ 

ʪʝʧʣʦʚʦʡ ʟʘʱʠʪʳ ʥʝʜʦʨʘʩʰʠʨʝʥʥʳʭ ʩʪʨʫʡ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ  ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʘʪʝʣʷ. 

  

4.9. ʇʃɸɺʃɽʅʀɽ ɻʈɸʌʀʊɸ ʇʈʀ "ʅʀɿʂʆʁ" ʊɽʄʇɽʈɸʊʋʈɽ  

 

ʇʦʣʠʱʫʢ ɺ.ʇ., ʉʘʤʦʡʣʦʚ ʀ.ʉ., ɸʤʠʨʦʚ ʈ.ʍ. //  ʊʝʧʣʦʬʠʟʠʢʘ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. ï 

2020. ï ʊ.58, ˉ2. ï ʉ.215-231 

  

ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʫʛʦʚʦʛʦ ʨʘʟʨʷʜʘ ʤʝʞʜʫ 

ʛʨʘʬʠʪʦʚʳʤʠ ʵʣʝʢʪʨʦʜʘʤʠ ʚ ʘʪʤʦʩʬʝʨʝ ʘʨʛʦʥʘ ʧʨʠ ʜʘʚʣʝʥʠʠ 0.1-100 ʢʇʘ. ʈʘʟʨʷʜ ʟʘʞʠʛʘʣʩʷ 

ʧʦʩʣʝ ʨʘʟʨʫʰʝʥʠʷ ʛʨʘʬʠʪʦʚʦʛʦ ʩʪʝʨʞʥʷ, ʢʦʪʦʨʳʡ ʥʘʛʨʝʚʘʣʩʷ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʵʣʝʢʪʨʠʯʝʩʢʠʤ 

ʪʦʢʦʤ ʠ ʚʳʜʝʨʞʠʚʘʣʩʷ ʚ ʪʝʯʝʥʠʝ ~103 ʩ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ~3 ʢʂ. ʇʨʠʚʝʜʝʥʳ ʩʚʠʜʝʪʝʣʴʩʪʚʘ 

ʦʙʨʘʟʦʚʘʥʠʷ ʞʠʜʢʦʡ ʬʘʟʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʛʨʘʬʠʪʦʚʳʭ ʵʣʝʢʪʨʦʜʦʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʦʣʦ 3.2 

ʢʂ. ʆʙʩʫʞʜʘʶʪʩʷ ʜʘʥʥʳʝ ʦ ʜʘʚʣʝʥʠʠ ʥʘʩʳʱʝʥʥʳʭ ʧʘʨʦʚ ʫʛʣʝʨʦʜʘ. ɼʘʚʣʝʥʠʝ ʚ ʪʨʦʡʥʦʡ 

ʪʦʯʢʝ ʫʛʣʝʨʦʜʘ ʥʝ ʧʨʝʚʳʰʘʝʪ ~0.1 ʢʇʘ. 
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5.  ʇʆʃʀʄɽʈʓ. ɸʃʄɸɿʓ.  ɼʈʋɻʀɽ ɺʀɼʓ ʋɻʃɽʈʆɼʅʓʍ 

ʄɸʊɽʈʀɸʃʆɺ 

 

 

 
5.1. ɺɸʈʀɸʅʊʓ ʄʆɼɽʃʀʈʆɺɸʅʀʗ ɼɽʌʆʈʄɸʎʀʆʅʅʆ-

ʕʂʉʇʃʋɸʊɸʎʀʆʅʅʓʍ ʉɺʆʁʉʊɺ ʇʆʃʀʄɽʈʅʓʍ ɺʆʃʆʂʅʀʉʊʓʍ 

ʄɸʊɽʈʀɸʃʆɺ ʉʃʆɾʅʆɻʆ ʉʊʈʆɽʅʀʗ 

 

ʇʝʨʝʙʦʨʦʚʘ ʅ.ɺ., ɸʙʨʘʤʦʚʘ ʀ.ɺ., ɸʥʘʥʠʯʝʚ ɽ.ɸ. //  ɺʝʩʪʥʠʢ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʪʝʭʥʦʣʦʛʠʠ ʠ ʜʠʟʘʡʥʘ. ʉʝʨʠʷ 1: ɽʩʪʝʩʪʚʝʥʥʳʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ 

ʥʘʫʢʠ. ï 2019. - ˉ1. ï ʉ.98-107 

   

ʄʝʪʦʜʘʤʠ ʥʝʣʠʥʝʡʥʦ-ʥʘʩʣʝʜʩʪʚʝʥʥʦʡ ʤʝʭʘʥʠʢʠ ʧʦʣʠʤʝʨʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʨʝʣʘʢʩʘʮʠʦʥʥʦ-ʜʝʬʦʨʤʘʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ çʥʦʨʤʠʨʦʚʘʥʥʳʡ ʘʨʢʪʘʥʛʝʥʩ ʣʦʛʘʨʠʬʤʘ 

ʧʨʠʚʝʜʝʥʥʦʛʦ ʚʨʝʤʝʥʠè, ʦʭʚʘʪʳʚʘʶʱʝʡ ʨʘʩʰʠʨʝʥʥʳʝ ʩʧʝʢʪʨʳ ʨʝʣʘʢʩʘʮʠʠ ʠ ʧʦʣʟʫʯʝʩʪʠ, 

ʨʝʰʘʶʪʩʷ ʟʘʜʘʯʠ ʧʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʜʝʬʦʨʤʘʮʠʦʥʥʦ-ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ 

ʚʦʣʦʢʥʠʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩʣʦʞʥʦʛʦ ʤʘʢʨʦʩʪʨʦʝʥʠʷ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʢʣʘʩʩʫ ʪʝʢʩʪʠʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. 

 

 

5.2. ʀʉʉʃɽɼʆɺɸʅʀɽ ʇʈʀʄɽʅʀʄʆʉʊʀ ʇʆʃʀʄɽʈʅʆɻʆ 

ʂʆʄʇʆɿʀʎʀʆʅʅʆɻʆ ʄɸʊɽʈʀɸʃɸ ʇʈʀ ʇʈʆɽʂʊʀʈʆɺɸʅʀʀ ʈɸɹʆʏɽɻʆ 

ʂʆʃɽʉɸ ʎɽʅʊʈʆɹɽɾʅʆɻʆ ʂʆʄʇʈɽʉʉʆʈɸ 
 

ʄʘʨʪʳʥʶʢ ʃ.ɸ., ʂʦʪʦʚʠʯ ʀ.ɺ., ʊʘʣʘʣʘʝʚʘ ʇ.ʀ. // çɻʘʛʘʨʠʥʩʢʠʝ ʯʪʝʥʠʷ ï 2020è. 

ʉʙʦʨʥʠʢ ʪʝʟʠʩʦʚ ʜʦʢʣʘʜʦʚ. -  ʉ.167-168 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘʢʣʘʜʳʚʘʝʪ 

ʨʷʜ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. ɺ ʪʦʤ ʯʠʩʣʝ ʪʝʤʧʝʨʘʪʫʨʘ ʜʝʩʪʨʫʢʮʠʠ ʩʚʷʟʫʶʱʝʛʦ. 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʜʦʩʪʦʚʝʨʥʳʡ ʨʘʩʯʝʪ ʪʝʧʣʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ 

ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʨʘʙʦʯʝʛʦ 

ʢʦʣʝʩʘ ʢʦʤʧʨʝʩʩʦʨʘ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʧʨʝʜʝʣʝʥʳ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʫʛʣʝʧʣʘʩʪʠʢʘ 
ʥʘ ʦʩʥʦʚʝ ʫʛʣʝʨʦʜʥʳʭ ʚʦʣʦʢʦʥ UMT 49S ʠ ʬʪʘʣʦʥʠʪʨʠʣʴʥʦʛʦ ʩʚʷʟʫʶʱʝʛʦ PN-3M ʜʣʷ 

ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʦʛʦ ʩʣʦʷ ʠ ʫʢʣʘʜʢʠ ʧʨʠʤʝʥʷʝʤʦʡ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʵʣʝʤʝʥʪʦʚ ʢʦʤʧʨʝʩʩʦʨʘ. 

 

 

5.3. ʈɸɿʈɸɹʆʊʂɸ ʆɹʆɹʑɽʅʅʓʍ ʄɸʊɽʄɸʊʀʏɽʉʂʀʍ ʄʆɼɽʃɽʁ 

ʇʆʃʀʄɽʈʅʓʍ ʂʆʄʇʆɿʀʎʀʆʅʅʓʍ ʄɸʊɽʈʀɸʃʆɺ, ʇʈʀʄɽʅʗɽʄʓʍ ɺ 

ɸɺʀɸʉʊʈʆɽʅʀʀ 

 

ɼʤʠʪʨʠʝʥʢʦ  ɻ.ɺ., ɿʛʫʨʘʣʴʩʢʘʷ  ɽ.ʅ., ʈʠʚʠʥ  ɻ.ʃ. //  ʀʟʚʝʩʪʠʷ ʉʘʤʘʨʩʢʦʛʦ ʥʘʫʯʥʦʛʦ 

ʮʝʥʪʨʘ ʈʦʩʩʠʡʩʢʦʡ ɸʢʘʜʝʤʠʠ ʅʘʫʢ. ï 2019. ï ʊ.21, ˉ4(90). ï ʉ.40-48  

  

ɺ ʘʚʠʘʮʠʠ ʧʦʣʠʤʝʨʥʳʝ ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ (ʇʂʄ) ʦʯʝʥʴ ʯʘʩʪʦ 

ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʪʝʤʧʝʨʘʪʫʨ. ʇʦʵʪʦʤʫ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ʦ 

ʧʨʦʚʝʨʢʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʤʘʪʝʨʠʘʣʦʚ ʫʩʣʦʚʠʷʤ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʆʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʫʛʣʝʨʦʜʥʳʭ ʇʂʄ ʩʦʩʪʦʷʪ ʚ ʚʳʩʦʢʦʡ ʪʝʧʣʦʩʪʦʡʢʦʩʪʠ, ʤʘʣʦʡ ʧʣʦʪʥʦʩʪʠ, ʩʪʦʡʢʦʩʪʠ ʢ 

ʪʝʧʣʦʚʦʤʫ ʫʜʘʨʫ ʠ ʦʙʣʫʯʝʥʠʶ. 
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5.4. ʉʀʅʊɽɿ ʉɽʈɽɹʈʗʅʓʍ ʂʆʄʇʆɿʀʊʆɺ ʋʃʔʊʈɸɼʀʉʇɽʈʉʅʆɻʆ 

ʇʆʃʀʊɽʊʈɸʌʊʆʈʕʊʀʃɽʅɸ ʀ ɽɻʆ ʌʈɸʂʎʀʁ ɺ ʉʈɽɼɽ ʉɺɽʈʍʂʈʀʊʀʏɽʉʂʆɻʆ 

ɼʀʆʂʉʀɼɸ ʋɻʃɽʈʆɼɸ ʀ ʀʉʉʃɽɼʆɺɸʅʀɽ ʀʍ ʉʊʈʋʂʊʋʈʓ 

 

ʉʘʠʜ-ɻʘʣʠʝʚ ʕ.ɽ., ɸʙʨʘʤʯʫʢ ʉ.ʉ., ʍʦʭʣʦʚ ɸ.ʈ. //  ɺʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ. 

ʉʝʨʠʷ ɹ. ï 2020. ï ʊ.62, ˉ2. ï ʉ.139-152 

  

ʋʣʴʪʨʘʜʠʩʧʝʨʩʥʳʡ ʧʦʣʠʪʝʪʨʘʬʪʦʨʵʪʠʣʝʥ ʙʳʣ ʨʘʟʜʝʣʝʥ ʥʘ ʨʘʩʪʚʦʨʠʤʳʝ ʠ 

ʥʝʨʘʩʪʚʦʨʠʤʳʝ ʬʨʘʢʮʠʠ ʚ ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʦʤ ʜʠʦʢʩʠʜʝ ʫʛʣʝʨʦʜʘ. ʀʩʭʦʜʥʳʡ ʧʦʣʠʤʝʨ ʠ ʝʛʦ 

ʨʘʩʪʚʦʨʠʤʳʝ ʠ ʥʝʨʘʩʪʚʦʨʠʤʳʝ ʬʨʘʢʮʠʠ ʠʤʧʨʝʛʥʠʨʦʚʘʥʳ (1,5-ʮʠʢʣʦʦʢʪʘʜʠʝʥ)-1,1,1,5,5,5-

ʛʝʢʩʘʬʪʦʨʘʮʝʪʠʣʘʮʝʪʦʥʘʪʦʤ ʩʝʨʝʙʨʘ (I) ʚ ʨʘʩʪʚʦʨʝ ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʦʛʦ ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʧʨʠ 

ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ 65Áʉ, 8 ʄʇʘ ʚ ʪʝʯʝʥʠʝ 6.6 ʯ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ 

ʤʝʪʘʣʣʘ ʚ ʘʪʤʦʩʬʝʨʝ ʚʦʜʦʨʦʜʘ ʧʨʠ 65Áʉ, 1.2 ʄʇʘ, 6 ʯ. ʉʦʜʝʨʞʘʥʠʝ ʤʝʪʘʣʣʘ ʧʦ ʜʘʥʥʳʤ 

ʨʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʜʦʩʪʠʛʘʝʪ 2.4% ʧʦ ʤʘʩʩʝ. Ag-ʧʦʣʠʤʝʨʥʳʝ ʢʦʤʧʦʟʠʪʳ 

ʠʩʩʣʝʜʦʚʘʥʳ ʤʝʪʦʜʘʤʠ ʨʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ, ʧʨʦʩʚʝʯʠʚʘʶʱʝʡ ʵʣʝʢʪʨʦʥʥʦʡ 

ʤʠʢʨʦʩʢʦʧʠʠ, ʤʘʣʦʫʛʣʦʚʦʛʦ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʨʘʩʩʝʷʥʠʷ ʠ ʨʝʥʪʛʝʥʦʚʩʢʦʡ ʬʦʪʦʵʣʝʢʪʨʦʥʥʦʡ 

ʩʧʝʢʪʨʦʩʢʦʧʠʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʩʝʨʝʙʨʦ ʚ ʚʠʜʝ ʥʘʥʦʯʘʩʪʠʮ ʩ ʨʘʟʤʝʨʦʤ 1.0-07.5 ʥʤ 

ʣʦʢʘʣʠʟʫʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚ ʨʘʩʪʚʦʨʠʤʦʡ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʦʡ ʬʨʘʢʮʠʠ. 

 

 

5.5. ʇʆʃʀʄɽʈʅʓɽ ʂʆʄʇʆɿʀʎʀʆʅʅʓɽ ʄɸʊɽʈʀɸʃʓ ɼʃʗ ʈɸɿʃʀʏʅʓʍ 

ʂʆʅʉʊʈʋʂʎʀʁ ɸɺʀɸʎʀʆʅʅʆʁ ʊɽʍʅʀʂʀ (ʆɹɿʆʈ) 

 

ʂʦʣʦʙʢʦʚ ɸ.ʉ. // ʊʨʫʜʳ ɺʀɸʄ. ï 2020. - ˉ6-7. ï ʉ.38-44 

   

ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ ʥʦʚʳʭ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ 

ʟʘ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʦ ʌɻʋʇ çɺʀɸʄè, ʧʦʣʠʤʝʨʥʳʭ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʨʠʤʝʥʷʶʱʠʭʩʷ ʚ ʨʘʟʣʠʯʥʦʡ 

ʘʚʠʘʮʠʦʥʥʦʡ ʪʝʭʥʠʢʝ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʘʨʤʠʨʫʶʱʠʭ ʥʘʧʦʣʥʠʪʝʣʝʡ ʠ ʧʦʣʠʤʝʨʥʳʭ ʩʚʷʟʫʶʱʠʭ. ʕʪʠ 

ʨʘʟʨʘʙʦʪʢʠ ʩʚʷʟʘʥʳ ʩ ʨʘʟʚʠʪʠʝʤ ʥʦʚʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʫʢʣʘʜʘ, ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʘʚʠʘʮʠʦʥʥʳʤ 

ʠʟʜʝʣʠʷʤ ʠ ʧʦʚʳʰʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ ʢ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʤ, 

ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʬʦʨʤʠʨʫʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʤʘʪʝʨʠʘʣʘʤ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʪʘʢʞʝ ʤʘʨʢʠ ʤʘʪʝʨʠʘʣʦʚ, 

ʦʙʣʘʩʪʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʚʳʩʦʢʦʥʘʛʨʫʞʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʨʘʟʨʘʙʦʪʘʥʘ ʮʝʣʘʷ ʩʝʨʠʷ ʫʛʣʝʧʣʘʩʪʠʢʦʚ ʥʘ ʦʩʥʦʚʝ 

ʚʳʩʦʢʦʜʝʬʦʨʤʘʪʠʚʥʦʛʦ ʵʧʦʢʩʠʜʥʦʛʦ ʩʚʷʟʫʶʱʝʛʦ ʤʘʨʢʠ ɺʉʕ-1212, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪʩʷ ʚ 

ʜʝʪʘʣʷʭ ʤʦʪʦʛʦʥʜʦʣʳ ʜʚʠʛʘʪʝʣʷ ʇɼ-14 

 

 

 

5.6. ʆʉʆɹɽʅʅʆʉʊʀ ɺʆɿɼɽʁʉʊɺʀʗ ʋɻʃɽʈʆɼʅʓʍ ʅɸʇʆʃʅʀʊɽʃɽʁ ʅɸ 

ʄʆʈʌʆʃʆɻʀʖ ʀ ʕʃɽʂʊʈʆʌʀɿʀʏɽʉʂʀɽ ʉɺʆʁʉʊɺɸ ʇʆʃʀʋʈɽʊɸʅʆɺʓʍ 

ʈɽɿʀʉʊʀɺʅʓʍ ʂʆʄʇʆɿʀʊʆɺ 

 

ʄʝʣʝʥʪʴʝʚ  ʉ.ɺ., ʄʘʣʠʥʦʚʩʢʘʷ  ʊ.ɼ., ʇʦʪʝʢʘʝʚ  ɸ.ʀ. // ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʷ. ï 2019. ï ʊ.16, ˉ2. ï ʉ.176-186 

  

ɺ ʨʘʙʦʪʝ ʠʟʫʯʝʥʘ ʤʦʨʬʦʣʦʛʠʷ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʨʝʟʠʩʪʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʦʩʥʦʚʝ 

ʜʚʫʭʢʦʤʧʦʥʝʥʪʥʦʛʦ ʧʦʣʠʫʨʝʪʘʥʦʚʦʛʦ ʩʚʷʟʫʶʱʝʛʦ Kontracid D3010. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʥʘ ʦʜʥʦʨʦʜʥʦʩʪʴ ʨʝʟʠʩʪʠʚʥʳʭ ʢʦʤʧʦʟʠʪʦʚ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ 
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ʪʘʢʠʝ ʬʘʢʪʦʨʳ, ʢʘʢ ʨʘʟʤʝʨ ʠ ʬʦʨʤʘ ʯʘʩʪʠʮ ʫʛʣʝʨʦʜʥʳʭ ʥʘʧʦʣʥʠʪʝʣʝʡ, ʩʧʦʩʦʙ ʠ ʚʨʝʤʷ 

ʩʤʝʰʝʥʠʷ ʧʦʣʠʤʝʨʥʦʡ ʫʛʣʝʨʦʜʥʘʧʦʣʥʝʥʥʦʡ ʢʦʤʧʦʟʠʮʠʠ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʳʤ 

ʩʧʦʩʦʙʦʤ ʧʦʣʫʯʝʥʠʷ ʩʠʩʪʝʤʳ ʧʦʣʠʫʨʝʪʘʥ - ʫʛʣʝʨʦʜʥʳʡ ʥʘʧʦʣʥʠʪʝʣʴ ʷʚʣʷʝʪʩʷ 

ʜʠʩʧʝʨʛʠʨʫʶʱʝʝ ʩʤʝʰʝʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʪʝʯʝʥʠʝ 120 ʤʠʥ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʠʤʝʥʥʦ ʪʘʢʘʷ 

ʦʙʨʘʙʦʪʢʘ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʥʘʠʙʦʣʝʝ ʦʜʥʦʨʦʜʥʳʝ ʧʦʢʨʳʪʠʷ ʩ ʥʠʟʢʦʡ ʧʦʨʠʩʪʦʩʪʴʶ ʠ 

ʥʘʠʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʢʦʥʪʘʢʪʦʚ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪʠʥ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ 

ʩʢʦʣʦʚ ʨʝʟʠʩʪʠʚʥʳʭ ʢʦʤʧʦʟʠʪʦʚ, ʥʘʧʦʣʥʝʥʥʳʭ ʢʦʣʣʦʠʜʥʦ-ʛʨʘʬʠʪʦʚʳʤ ʧʨʝʧʘʨʘʪʦʤ C-1, 

ʛʨʘʬʠʪʦʤ ʵʣʝʤʝʥʪʥʳʤ ɻʕ-3 ʠ ʢʘʥʘʣʴʥʦʡ ʩʘʞʝʡ ʂ-163 ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʦʢʨʳʪʠʷ ʩ 

ʥʘʧʦʣʥʠʪʝʣʝʤ ʉ-1 ʙʦʣʝʝ ʦʜʥʦʨʦʜʥʳ ʧʨʠ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʚ ʩʚʷʟʫʶʱʝʤ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʠʩʧʝʨʛʠʨʦʚʘʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʦʙʲʝʤʥʦʡ ʜʦʣʠ ʤʝʣʢʠʭ ʯʘʩʪʠʮ ʠ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʝ ʟʘʚʠʩʠʤʦ ʦʪ ʧʨʠʨʦʜʳ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʥʘʧʦʣʥʠʪʝʣʷ, ʵʪʦ ʚʦʟʜʝʡʩʪʚʠʝ 

ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ ʚ ʨʝʟʠʩʪʠʚʥʦʤ ʢʦʤʧʦʟʠʪʝ ʟʘ ʩʯʝʪ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʷʱʝʡ ʩʝʪʢʠ ʚ ʩʪʨʫʢʪʫʨʝ ʢʦʤʧʦʟʠʪʘ. 

 

 

5.7. ʄɽʍɸʅʀɿʄʓ ʋʉʀʃɽʅʀʗ ʅɸʅʆʂʆʄʇʆɿʀʊʆɺ 

ʇʆʃʀʄɽʈ/ʋɻʃɽʈʆɼʅʓɽ ʅɸʅʆʊʈʋɹʂʀ ʉʆ ʉʊɽʂʃʆʆɹʈɸɿʅʆʁ ʀ 

ʂɸʋʏʋʂʆʇʆɼʆɹʅʆʁ ʄɸʊʈʀʎɽʁ 

 

ɸʪʣʫʭʘʥʦʚʘ  ʃ.ɹ., ʈʠʟʘʭʘʥʦʚ  ʄ.ɸ., ʂʦʟʣʦʚ  ɻ.ɺ. // ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʷ. ï 2019. ï ʊ.16, ˉ2. ï ʉ.239-243 

  

ʇʝʨʢʦʣʷʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʫʩʠʣʝʥʠʷ ʧʦʣʠʤʝʨʥʳʭ ʥʘʥʦʢʦʤʧʦʟʠʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ 

ʦʧʠʩʘʥʠʷ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳʭ ʨʘʟʣʠʯʠʡ ʩʪʝʧʝʥʠ ʫʩʠʣʝʥʠʷ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʥʘʥʦʢʦʤʧʦʟʠʪʦʚ 

ʧʦʣʠʤʝʨ/ʫʛʣʝʨʦʜʥʳʝ ʥʘʥʦʪʨʫʙʢʠ ʩ ʵʣʘʩʪʦʤʝʨʥʦʡ ʠ ʩʪʝʢʣʦʦʙʨʘʟʥʦʡ ʤʘʪʨʠʮʝʡ. ʇʦʢʘʟʘʥʦ, ʯʪʦ 

ʥʘʥʦʢʦʤʧʦʟʠʪʳ ʩ ʵʣʘʩʪʦʤʝʨʥʦʡ ʤʘʪʨʠʮʝʡ ʷʚʣʷʶʪʩʷ ʠʩʪʠʥʥʳʤʠ ʥʘʥʦʢʦʤʧʦʟʠʪʘʤʠ, ʢʦʪʦʨʳʝ 

ʫʩʠʣʠʚʘʶʪʩʷ ʤʝʞʬʘʟʥʳʤʠ ʦʙʣʘʩʪʷʤʠ, ʘ ʥʘʥʦʢʦʤʧʦʟʠʪʳ ʩʦ ʩʪʝʢʣʦʦʙʨʘʟʥʦʡ ʤʘʪʨʠʮʝʡ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʠʢʨʦʢʦʤʧʦʟʠʪʳ, ʢʦʪʦʨʳʝ ʫʩʠʣʠʚʘʶʪʩʷ ʥʘʥʦʥʘʧʦʣʥʠʪʝʣʝʤ. ʕʪʦ 

ʨʘʟʣʠʯʠʝ ʘʨʤʠʨʫʶʱʝʡ ʢʦʤʧʦʥʝʥʪʳ ʧʨʠ ʦʜʥʦʤ ʠ ʪʦʤ ʩʪʨʫʢʪʫʨʥʦʤ ʩʦʩʪʦʷʥʠʠ ʥʘʥʦʢʦʤʧʦʟʠʪʘ 

ʦʧʨʝʜʝʣʷʝʪ ʩʠʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʢʨʠʪʠʯʝʩʢʦʛʦ ʧʝʨʢʦʣʷʮʠʦʥʥʦʛʦ ʠʥʜʝʢʩʘ, ʢʦʪʦʨʦʝ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʩʪʝʧʝʥʠ ʫʩʠʣʝʥʠʷ ʵʪʠʭ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ. 

ʇʨʠʤʝʥʝʥʠʝ ʤʠʢʨʦʤʝʭʘʥʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʍʘʣʴʧʠʥʘ-ʎʘʷ ʜʣʷ ʩʣʫʯʘʷ ʘʥʠʟʦʪʨʦʧʥʳʭ 

ʥʘʥʦʥʘʧʦʣʥʠʪʝʣʝʡ ʧʨʠ ʜʚʫʭ ʟʥʘʯʝʥʠʷʭ ʤʦʜʫʣʷ ʫʧʨʫʛʦʩʪʠ ʥʘʥʦʥʘʧʦʣʥʠʪʝʣʷ (50 ʠ 400 ɻʇʘ) 

ʧʦʢʘʟʘʣʦ ʭʦʨʦʰʝʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʝʨʚʦʛʦ 

ʠʟ ʫʢʘʟʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʤʦʜʫʣʷ ʫʧʨʫʛʦʩʪʠ ʠ ʦʯʝʥʴ ʟʘʚʳʰʝʥʥʳʝ - ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʪʦʨʦʛʦ. 

 

 

5.8. ɸʅʊʀʌʈʀʂʎʀʆʅʅʓɽ ʉɺʆʁʉʊɺɸ ɸʃʄɸɿʆʇʆɼʆɹʅʆɻʆ ʇʆʂʈʓʊʀʗ 

ʀ ɸʃʖʄʆʅʀʊʈʀɼɸ ʊʀʊɸʅɸ ɺ ʄʆɼɽʃʔʅʓʍ ʉʄɸɿʆʏʅʓʍ ʉʈɽɼɸʍ 

 

ʃʝʚʯʝʥʢʦ ɺ.ɸ., ɹʫʷʥʦʚʩʢʠʡ ʀ.ɸ., ʉʘʤʫʩʝʥʢʦ ɺ.ɼ. //  ʊʨʝʥʠʝ ʠ ʠʟʥʦʩ. - 2019. ï ʊ.40, ˉ6. 

ï ʉ.706-711 

     

ɺ ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʘʥʪʠʬʨʠʢʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʢʘʢ ʘʣʤʘʟʦʧʦʜʦʙʥʦʛʦ (DLC) 

ʧʦʢʨʳʪʠʷ, ʪʘʢ ʠ ʘʣʶʤʦʥʠʪʨʠʜʘ ʪʠʪʘʥʘ (AlTiN), ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ 

ʩʣʦʷ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʘʜʛʝʟʠʠ. ʇʨʦʚʝʜʝʥʳ ʪʨʠʙʦʣʦʛʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ ʧʦʢʨʳʪʠʡ ʙʝʟ 

ʩʤʘʟʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʚ ʠʥʘʢʪʠʚʥʦʡ ʩʤʘʟʦʯʥʦʡ ʩʨʝʜʝ, ʘ ʪʘʢʞʝ ʚ ʩʤʘʟʦʯʥʳʭ ʩʨʝʜʘʭ ʩ 

ʧʨʠʩʘʜʢʘʤʠ - ʧʦʚʝʨʭʥʦʩʪʥʦ ʘʢʪʠʚʥʦʡ ʠ ʭʠʤʠʯʝʩʢʠ ʘʢʪʠʚʥʦʡ. ʀʩʩʣʝʜʫʝʤʦʝ ʘʣʤʘʟʦʧʦʜʦʙʥʦʝ 

ʧʦʢʨʳʪʠʝ ʧʦʚʳʰʘʝʪ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ 

ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ, ʧʨʠ ʵʪʦʤ ʩʤʘʟʦʯʥʘʷ ʩʨʝʜʘ ʥʝ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ 

ʘʥʪʠʬʨʠʢʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʧʦʢʨʳʪʠʷ. 
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6.  ʆɹɿʆʈ ʈʓʅʂʆɺ ʀ ʇʈʆʀɿɺʆɼʉʊɺɸ 

   

 

 
6.1. ʈʆʉʉʀʁʉʂʀʁ ʀ ʄʀʈʆɺʆʁ ʈʓʅʆʂ ʇʆʃʀʄɽʈʅʓʍ ʂʆʄʇʆɿʀʊʆɺ 

(ʆɹɿʆʈ) 

 

ɼʦʨʠʦʤʝʜʦʚ ʄ.ʉ. // ʊʨʫʜʳ ɺʀɸʄ. ï 2020. - ˉ6-7. ï ʉ.29-37 

  

 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʘʩʩʤʦʪʨʝʥʠʶ ʨʳʥʢʘ ʧʦʣʠʤʝʨʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

(ʇʂʄ) ʚ ʈʦʩʩʠʠ ʠ ʤʠʨʝ. ʇʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ: ʦʙ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦʤ ʦʙʲʝʤʝ ʨʳʥʢʘ ʢʦʤʧʦʟʠʪʦʚ 

ʚ ʩʪʦʠʤʦʩʪʥʦʤ ʠ ʥʘʪʫʨʘʣʴʥʦʤ ʚʳʨʘʞʝʥʠʠ ʚ ʤʠʨʝ ʠ ʈʦʩʩʠʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʘʩʯʝʪʦʚ ʘʚʪʦʨʘ ʠ 

ʘʥʘʣʠʟʘ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ; ʦʙ ʦʙʲʝʤʘʭ ʧʨʠʤʝʥʝʥʠʷ ʇʂʄ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʈʘʩʩʤʦʪʨʝʥʦ ʩʦʩʪʦʷʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʨʤʠʨʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʜʣʷ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʦʣʠʤʝʨʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 
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6.2. ʉʈɸɺʅʀʊɽʃʔʅʓʁ ɸʅɸʃʀɿ ʊɽʅɼɽʅʎʀʁ ʇʈʆʀɿɺʆɼʉʊɺɸ ʀ 

ʇʈʀʄɽʅɽʅʀʗ ʉʊʈʆʀʊɽʃʔʅʓʍ ʂʆʄʇʆɿʀʊʆɺ ɺ ʈɽʉʇʋɹʃʀʂɽ ɹɽʃɸʈʋʉʔ ʀ 

ʉʊʈɸʅɸʍ ɽɺʈʆʉʆʖɿɸ 

 

ʉʘʟʦʥ ʉ.ɸ. // ʅʘʫʢʘ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ï 2020. - ˉ14. ï ʉ.300-314 

   

ʇʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʦʟʠʪʥʦʡ ʘʨʤʘʪʫʨʳ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ, ʘ ʪʘʢʞʝ ʦʧʠʩʘʥʘ ʧʨʦʙʣʝʤʘʪʠʢʘ ʝʝ ʤʘʩʩʦʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ 

ʦʪʨʘʩʣʠ. ʇʨʠʯʠʥʦʡ ʷʚʣʷʝʪʩʷ ʥʝʭʚʘʪʢʘ ʥʦʨʤʘʪʠʚʥʦ ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʝʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ. ʎʝʣʴʶ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʥʜʝʥʮʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʧʨʠʤʝʥʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʦʡ ʢʦʤʧʦʟʠʪʥʦʡ ʘʨʤʘʪʫʨʳ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʠ ʜʨʫʛʠʭ 

ʠʥʜʫʩʪʨʠʘʣʴʥʦ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ. ɺ ʦʩʥʦʚʥʦʡ ʯʘʩʪʠ ʩʪʘʪʴʠ ʧʨʦʠʟʚʝʜʝʥ ʠʩʪʦʨʠʯʝʩʢʠʡ ʦʙʟʦʨ 

ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʠ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ, ʘ ʪʘʢʞʝ 

ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʝʨʝʯʠʩʣʝʥʳ 

ʦʩʥʦʚʥʳʝ ʪʝʥʜʝʥʮʠʠ ʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʠʟʫʯʝʥʠʶ ʩʚʦʡʩʪʚ ʢʦʤʧʦʟʠʪʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʩ ʮʝʣʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʩʝʛʦ ʩʧʝʢʪʨʘ ʜʦʩʪʦʠʥʩʪʚ ʜʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʘ ʪʘʢʞʝ 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʤʘʩʩʦʚʦʛʦ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. ɺ 

ʟʘʢʣʶʯʝʥʠʠ ʦʙʦʩʥʦʚʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʧʦʟʠʪʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʦʜʥʘʢʦ 

ʤʥʦʛʠʝ ʚʦʧʨʦʩʳ ʪʝʦʨʠʠ ʩʦʟʜʘʥʠʷ ʠ 

ʪʝʭʥʦʣʦʛʠʠ ʪʘʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠʟʫʯʝʥʳ 

ʥʝʜʦʩʪʘʪʦʯʥʦ. 

 

ʈʠʩ. ɸʉʇ ï ʩʪʝʢʣʦʧʣʘʩʪʠʢʦʚʘʷ 

        ɸʋʇ ï ʫʛʣʝʧʣʘʩʪʠʢʦʚʘʷ   

 ɸɹʇïʙʘʟʘʣʴʪʦʧʣʘʩʪʠʢʦʚʘʷ       

ɸʂʂ - ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ 
 

 

 

 

6.3. ʂʆʄʇʆɿʀʎʀʆʅʅʓɽ ʄɸʊɽʈʀɸʃʓ ʀ ʀʍ ʇʈʀʄɽʅɽʅʀɽ ɺ 

ʉʊʈʆʀʊɽʃʔʉʊɺɽ  

 

ʆʨʝʭʦʚʘ ɸ.ʈ., ɼʦʨʦʬʝʝʚ ɽ.ʇ. // ʅʦʚʳʝ ʀʜʝʠ ʅʦʚʦʛʦ ɺʝʢʘ: ʄʘʪʝʨʠʘʣʳ ʄʝʞʜʫʥʘʨʦʜʥʦʡ 

ʤʘʪʝʨʠʘʣʳ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʌɸɼ ʊʆɻʋ. ï 2020. - ˉ2. ï 240-246 

   

ʉʪʨʦʠʪʝʣʴʥʘʷ ʩʬʝʨʘ ʧʦʩʪʦʷʥʥʦ ʨʘʟʚʠʚʘʝʪʩʷ, ʦʪʢʨʳʚʘʶʪʩʷ ʥʦʚʳʝ ʤʝʩʪʘ, ʩʪʨʦʷʪʩʷ 

ʨʘʟʣʠʯʥʳʝ ʦʙʲʝʢʪʳ. ʂʦʤʧʦʟʠʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʩʪʘʣʠ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʜʘʥʥʦʡ 

ʦʙʣʘʩʪʠ. ɺ ʥʘʰʝ ʚʨʝʤʷ ʩʣʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʤʘʩʰʪʘʙʥʳʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʙʝʟ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʧʦʟʠʪʘ. ʉʪʦʡʢʠʡ, ʣʝʛʢʠʡ ʠ ʜʦʣʛʦʚʝʯʥʳʡ, ʦʥ ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʘʪʫʨʘʣʴʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ, ʢʦʪʦʨʳʝ ʪʷʞʝʣʳ ʠ ʥʝ ʠʤʝʶʪ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠʟʤʝʥʷʪʴ ʬʦʨʤʫ. ʂʦʤʧʦʟʠʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʨʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʞʠʣʳʭ ʩʦʦʨʫʞʝʥʠʡ. ʈʘʟʣʠʯʥʳʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ ʘʨʢʠ ʠʣʠ 

ʢʫʧʦʣʘ, ʯʘʩʪʦ ʩʦʟʜʘʶʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ 

ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 
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7.  ʅɸʋʏʅʆ-ʇʆʇʋʃʗʈʅʓɽ ʄɸʊɽʈʀɸʃʓ, ʉʆʆɹʑɽʅʀʗ 

 
 

ʋʏɽʅʓɽ ʈɸɿʈɸɹʆʊɸʃʀ ʊɽʍʅʆʃʆɻʀʖ ʊʈɽʍʄɽʈʅʆʁ ʇɽʏɸʊʀ ɻɽʅʅʆ-

ʀʅɾɽʅɽʈʅʓʍ ʂʆʅʉʊʈʋʂʎʀʁ ɼʃʗ ʅɸʇʈɸɺʃɽʅʅʆʁ ʈɽɻɽʅɽʈɸʎʀʀ 

ʂʆʉʊʅʓʍ ʊʂɸʅɽʁ 

 

 ɺʦʤʧʝ  ʊ.ɸ. // http://www.nanometer.ru/  - 2020. ï ʀʶʥʴ 

 

3D printed gene-activated octacalcium phosphate implants for large bone defects 

engineering 

Ilya I Bozo, Roman V. Deev, Igor V. Smirnov //  International Journal of Bioprinting. ï 2020. 

- Vol.6, ˉ3. ï ʈ.93-109 

  

ɻʨʫʧʧʘ ʨʦʩʩʠʡʩʢʠʭ ʫʯʝʥʳʭ ʨʘʟʨʘʙʦʪʘʣʘ ʦʨʠʛʠʥʘʣʴʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ʪʨʝʭʤʝʨʥʦʡ ʧʝʯʘʪʠ 

ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʠʟʜʝʣʠʡ ʠʟ ʙʠʦʘʢʪʠʚʥʦʡ ʢʝʨʘʤʠʢʠ ʠ ʩʦʟʜʘʣʘ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʝ 

ʛʝʥ-ʘʢʪʠʚʠʨʦʚʘʥʥʳʝ ʠʤʧʣʘʥʪʘʪʳ. ʇʨʦʚʝʜʝʥ ʢʦʤʧʣʝʢʩʥʳʡ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʡ ʠ 

ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʛʝʥ-ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ 

ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ ʜʣʷ ʠʥʞʝʥʝʨʠʠ ʠ ʥʘʧʨʘʚʣʝʥʥʦʡ ʨʝʛʝʥʝʨʘʮʠʠ ʢʦʩʪʥʳʭ 

ʪʢʘʥʝʡ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʪʨʝʭʤʝʨʥʦʡ ʧʝʯʘʪʠ, ʚʢʣʶʯʘʷ 

ʜʦʢʣʠʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʢʨʫʧʥʳʭ ʞʠʚʦʪʥʳʭ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ 

ʞʫʨʥʘʣʝ International Journal of Bioprinting (DOI 10.18063/ijb.v6i3.275).   

ʅʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʤʝʜʠʮʠʥʳ, ʜʦ ʩʠʭ ʧʦʨ ʥʝʨʝʰʝʥʥʦʡ ʦʩʪʘʝʪʩʷ 

ʧʨʦʙʣʝʤʘ ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʩ ʧʨʦʪʷʞʝʥʥʳʤʠ (ʢʨʠʪʠʯʝʩʢʠʤʠ) ʜʝʬʝʢʪʘʤʠ ʢʦʩʪʝʡ ʩʢʝʣʝʪʘ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ ʪʨʘʚʤ, ʦʥʢʦʣʦʛʠʯʝʩʢʦʡ 

ʧʘʪʦʣʦʛʠʠ, ʚʨʦʞʜʝʥʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʠ ʘʥʦʤʘʣʠʡ ʨʘʟʚʠʪʠʷ, ʜʝʛʝʥʝʨʘʪʠʚʥʦ-ʜʠʩʪʨʦʬʠʯʝʩʢʠʭ, 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʨʘʞʘʶʱʠʭ ʢʦʩʪʠ ʠʣʠ ʪʨʝʙʫʶʱʠʭ 

ʩʝʛʤʝʥʪʘʨʥʳʭ ʨʝʟʝʢʮʠʡ ʢʦʩʪʝʡ ʚ ʭʦʜʝ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʚʤʝʰʘʪʝʣʴʩʪʚ. ʊʘʢ, ʧʦ ʜʘʥʥʳʤ 

ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʚ 2015 ʛ. ʚ ʈʦʩʩʠʠ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 

3 ʤʣʥ. ʪʨʘʚʤ ʢʦʩʪʝʡ ʩʢʝʣʝʪʘ. ɸ ʧʦ ʜʘʥʥʳʤ ɺʆɿ, ʚ ʤʠʨʝ ʝʞʝʛʦʜʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʪʨʘʜʘʚʰʠʭ 

ʪʦʣʴʢʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ ʩʦʩʪʘʚʣʷʝʪ 30-50 ʤʣʥ. ʯʝʣʦʚʝʢ. ɺ 

ʩʣʫʯʘʝ ʧʨʦʪʷʞʝʥʥʳʭ ʢʦʩʪʥʳʭ ʜʝʬʝʢʪʦʚ ʩʦʚʨʝʤʝʥʥʦʝ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʝ 

ʣʝʯʝʥʠʝ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʩʪʥʳʭ ʘʫʪʦʪʨʘʥʩʧʣʘʥʪʘʪʦʚ, ʧʦʩʢʦʣʴʢʫ ʨʘʟʨʝʰʝʥʥʳʝ 

ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʦʩʪʝʦʧʣʘʩʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʵʬʬʝʢʪʠʚʥʳ ʪʦʣʴʢʦ ʧʨʠ ʤʘʣʳʭ ʦʙʲʝʤʘʭ 

ʢʦʩʪʥʳʭ ʜʝʬʝʢʪʦʚ, ʜʠʩʪʨʘʢʮʠʦʥʥʳʡ ʦʩʪʝʦʛʝʥʝʟ ʜʣʠʪʝʣʝʥ ʠ ʥʝ ʚʩʝʛʜʘ ʧʨʠʤʝʥʠʤ, ʘ 

ʧʨʦʪʝʟʠʨʦʚʘʥʠʝ ʥʝʨʝʟʦʨʙʠʨʫʝʤʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʩʦʧʨʷʞʝʥʦ ʩ ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ ʦʩʣʦʞʥʝʥʠʡ 

ʠ ʯʘʩʪʦʪʦʡ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʯʝʥʠʷ. 
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8.ʇɸʊɽʅʊʓ  
 
 

 ʂʆʄʇʆɿʀʎʀʆʅʅʓɽ ʄɸʊɽʈʀɸʃʓ

 

1. ʇʘʪʝʥʪ ʈʌ ˉ 2729947 ʦʪ 13.08.2020 ʛʦʜʘ, ɿ.ˉ 2019117780 ʦʪ 07.06.2019 ʛʦʜʘ. 
ʇʘʪʝʥʪʦʦʙʣʘʜʘʪʝʣʴ ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʥʠʪʘʨʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ 

"ʎʝʥʪʨʘʣʴʥʳʡ ʘʵʨʦʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤʝʥʠ ʧʨʦʬʝʩʩʦʨʘ ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ" 

(RU) - G01M 9/08 

 

ɼʠʥʘʤʠʯʝʩʢʠ-ʧʦʜʦʙʥʘʷ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʫʧʨʘʚʣʷʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ  

 

ʀʟʦʙʨʝʪʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʦʙʣʘʩʪʠ ʘʚʠʘʮʠʦʥʥʦʡ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʢ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʥʘ ʤʦʜʝʣʷʭ ʷʚʣʝʥʠʡ ʘʵʨʦʫʧʨʫʛʦʩʪʠ ʠ ʘʵʨʦʜʠʥʘʤʠʢʠ 

ʚ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʪʨʫʙʘʭ (ɸɼʊ). ʀʟʦʙʨʝʪʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʧʨʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʘ ʥʘʪʫʨʥʳʭ ʩʢʦʨʦʩʪʷʭ ʚ ʩʢʦʨʦʩʪʥʳʭ ɸɼʊ. 

ʉʫʱʥʦʩʪʴ ʠʟʦʙʨʝʪʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʜʠʥʘʤʠʯʝʩʢʠ-ʧʦʜʦʙʥʦʡ ʤʦʜʝʣʠ 

ʫʧʨʘʚʣʷʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʃɸ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʦʙʰʠʚʢʠ, ʧʝʨʝʜʥʝʛʦ ʠ ʟʘʜʥʝʛʦ 

ʣʦʥʞʝʨʦʥʦʚ, ʧʫʩʪʦʪʝʣʦʛʦ ʩʝʨʜʝʯʥʠʢʘ, ʜʨʝʥʠʨʦʚʘʥʥʳʭ ʙʣʦʢʦʚ ʠ ʜʘʪʯʠʢʦʚ ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʜʘʚʣʝʥʠʷ, ʦʙʰʠʚʢʘ ʚʳʧʦʣʥʝʥʘ ʥʝʩʫʱʝʡ ʠ ʥʘʬʦʨʤʦʚʘʥʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʧʫʩʪʦʪʝʣʳʡ 

ʩʝʨʜʝʯʥʠʢ, ʧʝʨʝʜʥʠʡ ʠ ʟʘʜʥʠʡ ʣʦʥʞʝʨʦʥʳ, ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʫʩʪʦʪʝʣʦʛʦ ʩʠʣʦʚʦʛʦ 

ʢʝʩʩʦʥʘ. ɼʨʝʥʠʨʦʚʘʥʥʳʝ ʙʣʦʢʠ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʥʦʩʢʝ ʠ ʥʘ ʟʘʜʥʝʡ ʢʨʦʤʢʝ ʤʦʜʝʣʠ. ʅʘ 

ʧʝʨʝʜʥʝʡ ʠ ʟʘʜʥʝʡ ʢʨʦʤʢʘʭ ʨʘʟʤʝʱʝʥʳ ʧʫʩʪʦʪʝʣʳʝ ʬʦʨʤʦʦʙʨʘʟʫʶʱʠʝ ʩʝʨʜʝʯʥʠʢʠ ʥʦʩʢʘ 

ʠ ʟʘʜʥʝʡ ʢʨʦʤʢʠ. ʇʝʨʝʜʥʠʡ ʠ ʟʘʜʥʠʡ ʣʦʥʞʝʨʦʥʳ ʚʳʧʦʣʥʝʥʳ ʜʚʫʪʘʚʨʦʚʦʛʦ ʩʝʯʝʥʠʷ. 

ʃʦʥʞʝʨʦʥʳ ʠʟʛʦʪʦʚʣʝʥʳ ʠʟ ʚʳʩʦʢʦʤʦʜʫʣʴʥʦʛʦ ʧʦʣʠʤʝʨʥʦʛʦ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. ʇʫʩʪʦʪʝʣʳʡ ʩʝʨʜʝʯʥʠʢ ʚʳʧʦʣʥʝʥ ʧʨʦʬʠʣʠʨʦʚʘʥʥʳʤ, ʚʝʨʭʥʷʷ ʠ ʥʠʞʥʷʷ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʪʦʨʦʛʦ ʵʢʚʠʜʠʩʪʘʥʪʥʳ ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʜʠʥʘʤʠʯʝʩʢʠ-ʧʦʜʦʙʥʦʡ 

ʤʦʜʝʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʦʣʱʠʥʦʡ ʥʝʩʫʱʝʡ ʦʙʰʠʚʢʠ. ʆʙʰʠʚʢʘ ʚ ʥʦʩʢʝ ʤʦʜʝʣʠ ʠ ʥʘ 

ʟʘʜʥʝʡ ʢʨʦʤʢʝ ʠʤʝʝʪ ʚʳʨʝʟʳ ʚ ʟʘʜʘʥʥʦʤ ʩʝʯʝʥʠʠ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʩʲʝʤʥʳʭ 

ʜʨʝʥʠʨʦʚʘʥʥʳʭ ʚʩʪʘʚʦʢ. ʉʲʝʤʥʳʝ ʜʨʝʥʠʨʦʚʘʥʥʳʝ ʚʩʪʘʚʢʠ ʚʳʧʦʣʥʝʥʳ ʚ ʚʠʜʝ ʵʣʝʤʝʥʪʦʚ 

ʧʝʨʝʜʥʝʡ ʠ ʟʘʜʥʝʡ ʢʨʦʤʦʢ ʤʦʜʝʣʠ ʩ ʧʦʩʘʜʦʯʥʳʤʠ ʤʝʩʪʘʤʠ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʜʘʪʯʠʢʦʚ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ. ʀʟʤʝʨʠʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʘʪʯʠʢʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʜʘʚʣʝʥʠʷ, ʢʘʙʝʣʠ ʠ ʪʨʫʙʢʠ ʦʧʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ 

ʨʘʟʤʝʱʝʥʳ ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʧʦʣʦʩʪʷʭ 

ʬʦʨʤʦʦʙʨʘʟʫʶʱʝʛʦ ʥʦʩʢʘ, ʟʘʜʥʝʡ ʢʨʦʤʢʠ ʠ 

ʜʨʝʥʠʨʦʚʘʥʥʳʭ ʚʩʪʘʚʦʢ. ʊʝʭʥʠʯʝʩʢʠʡ 

ʨʝʟʫʣʴʪʘʪ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʙʝʩʧʝʯʝʥʠʠ 

ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʦʙʪʝʢʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʜʠʥʘʤʠʯʝʩʢʠ-ʧʦʜʦʙʥʦʡ ʤʦʜʝʣʠ, ʠʟʛʦʪʦʚʣʝʥʠʝ 

ʤʦʜʝʣʝʡ, ʙʦʣʝʝ ʪʦʯʥʳʭ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ 

ʤʘʩʩʦʚʦ-ʠʥʝʨʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʥʘʪʫʨʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʝ 

ʬʦʨʤʦʫʩʪʦʡʯʠʚʦʩʪʠ ʚʥʝʰʥʠʭ ʦʙʚʦʜʦʚ ʤʦʜʝʣʠ 

ʚ ʧʦʪʦʢʝ, ʫʤʝʥʴʰʝʥʠʝ ʚʨʝʤʝʥʠ ʥʘ ʧʦʜʛʦʪʦʚʢʫ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ɸɼʊ.  

 

 

2. ʇʘʪʝʥʪ ʈʌ ˉ 2728740 ʦʪ 30.07.2020 ʛʦʜʘ, ɿ.ˉ 2019118837 ʦʪ 17.06.2019 ʛʦʜʘ. 
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ʉʇʆʉʆɹ ʀɿɻʆʊʆɺʃɽʅʀʗ ʀɿɼɽʃʀʁ ʀɿ ʂʆʄʇʆɿʀʎʀʆʅʅʆɻʆ 

ʄɸʊɽʈʀɸʃɸ ʉ ʋʇʈʆʏʅɪʅʅʓʄʀ ɸʈʄʀʈʋʖʑʀʄ ʕʃɽʄɽʅʊʆʄ ʀ 

ʄɸʊʈʀʎɽʁ (ʚʘʨʠʘʥʪʳ) 

  

ʀʟʦʙʨʝʪʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʩʧʦʩʦʙʘʤ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟʜʝʣʠʡ ʠʟ ʫʛʣʝʨʦʜ-

ʢʘʨʙʠʜʦʢʨʝʤʥʠʝʚʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚ ʦʢʠʩʣʠʪʝʣʴʥʦʡ ʩʨʝʜʝ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ʉʦʛʣʘʩʥʦ ʩʧʦʩʦʙʫ ʬʦʨʤʠʨʫʶʪ ʢʘʨʢʘʩ 

ʩʪʨʫʢʪʫʨʳ 2,5 d ʥʘ ʦʩʥʦʚʝ ʪʢʘʥʝʚʳʭ ʟʘʛʦʪʦʚʦʢ ʠʟ ʜʣʠʥʥʦʤʝʨʥʳʭ ʞʘʨʦʩʪʦʡʢʠʭ ʚʦʣʦʢʦʥ 

ʪʠʧʘ ʫʛʣʝʨʦʜʥʳʭ ʠ ʢʘʨʙʠʜʦʢʨʝʤʥʠʝʚʳʭ. ʇʨʠ ʥʘʙʦʨʝ ʧʘʢʝʪʘ ʪʢʘʥʝʚʳʭ ʟʘʛʦʪʦʚʦʢ ʤʝʞʜʫ 

ʥʠʤʠ ʧʨʦʢʣʘʜʳʚʘʶʪ ʮʝʣʣʶʣʦʟʥʫʶ ʙʫʤʘʛʫ. ʇʘʢʝʪ ʪʨʝʙʫʝʤʦʡ ʪʦʣʱʠʥʳ ʧʨʦʰʠʚʘʶʪ 

ʫʛʣʝʨʦʜʥʦʡ ʠʣʠ ʢʘʨʙʠʜʦʢʨʝʤʥʠʝʚʦʡ ʥʠʪʴʶ ʠ ʧʨʦʧʠʪʳʚʘʶʪ ʚʦʜʥʳʤ ʨʘʩʪʚʦʨʦʤ 

ʩʦʝʜʠʥʝʥʠʷ, ʢʘʪʘʣʠʟʠʨʫʶʱʝʛʦ ʧʨʦʮʝʩʩ ʨʦʩʪʘ ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʪʨʫʙʦʢ ʠʣʠ ʚʦʣʦʢʦʥ. 

ɿʘʪʝʤ ʢʘʨʢʘʩ ʩʫʰʘʪ ʠ ʧʨʦʧʠʪʳʚʘʶʪ ʢʦʢʩʦʦʙʨʘʟʫʶʱʠʤ ʩʚʷʟʫʶʱʠʤ, ʧʦʩʣʝ ʯʝʛʦ ʬʦʨʤʫʶʪ 

ʧʣʘʩʪʠʢʦʚʫʶ ʟʘʛʦʪʦʚʢʫ, ʧʨʠʜʘʚʘʷ ʪʝʤ ʩʘʤʳʤ ʬʦʨʤʫ ʠ ʨʘʟʤʝʨʳ ʙʫʜʫʱʝʤʫ ʠʟʜʝʣʠʶ. 

ʇʦʣʫʯʝʥʥʫʶ ʧʣʘʩʪʠʢʦʚʫʶ ʟʘʛʦʪʦʚʢʫ ʢʘʨʙʦʥʠʟʫʶʪ ʚ ʠʥʝʨʪʥʦʡ ʩʨʝʜʝ ʧʨʠ ʥʘʛʨʝʚʝ ʜʦ 800-

850Áʉ, ʦʙʝʩʧʝʯʠʚʘʷ ʦʙʨʘʟʦʚʘʥʠʝ ʢʦʢʩʘ ʠ ʨʦʩʪ ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʪʨʫʙʦʢ ʠʣʠ ʚʦʣʦʢʦʥ ʚ 

ʤʝʞʚʦʣʦʢʦʥʥʳʭ ʧʦʨʘʭ ʢʘʨʢʘʩʘ ʠ ʚ ʤʝʞʬʠʣʘʤʝʥʪʥʳʭ ʧʦʨʘʭ ʚʦʣʦʢʦʥ, ʘ ʪʘʢʞʝ ʚ ʧʦʨʘʭ 

ʢʦʢʩʘ. ɿʘʪʝʤ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʟʘʛʦʪʦʚʢʫ ʠʟ ʢʘʨʙʦʥʠʟʦʚʘʥʥʦʛʦ ʧʣʘʩʪʠʢʘ ʧʦʜʚʝʨʛʘʶʪ 

ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʦʙʨʘʙʦʪʢʝ ʠ ʥʘʩʳʱʘʶʪ ʧʠʨʦʫʛʣʝʨʦʜʦʤ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ 

ʢʘʨʙʠʜʦʢʨʝʤʥʠʝʚʦʡ ʤʘʪʨʠʮʳ ʧʨʦʚʦʜʷʪ ʩʠʣʠʮʠʨʦʚʘʥʠʝ ʟʘʛʦʪʦʚʢʠ ʧʘʨʦ-ʞʠʜʢʦʬʘʟʥʳʤ 

ʤʝʪʦʜʦʤ. ʊʝʭʥʠʯʝʩʢʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʦʥʢʦʩʪʝʥʥʳʭ, ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʭ ʠ ʩʣʦʞʥʦʧʨʦʬʠʣʴʥʳʭ ʠʟʜʝʣʠʡ. 

 

 

3. ʇʘʪʝʥʪ ʈʌ ˉ 2702431 ʦʪ 08.10.2019 ʛʦʜʘ, ɿ.ˉ 2018126988 ʦʪ 23.07.2018 ʛʦʜʘ. 
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ʋɻʃɽʈʆɼʅɸʗ ʊɽʇʃʆʈɸʉʇʈɽɼɽʃʗʖʑɸʗ ʇʃʀʊɸ ɼʃʗ 

ʀɿɻʆʊʆɺʃɽʅʀʗ ʇʆʊʆʃʆʏʅʓʍ ʀ ʅɸʉʊɽʅʅʓʍ ʉʀʉʊɽʄ ʅɸɻʈɽɺɸ ʀ 

ʂʆʅɼʀʎʀʆʅʀʈʆɺɸʅʀʗ  

 

ʀʟʦʙʨʝʪʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʦʙʣʘʩʪʠ ʧʦʣʫʯʝʥʠʷ ʥʠʟʢʦʧʣʦʪʥʳʭ ʧʨʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʥʘ ʦʩʥʦʚʝ ʪʝʨʤʦʨʘʩʰʠʨʝʥʥʦʛʦ ʛʨʘʬʠʪʘ (ʊʈɻ), ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʝʡ ʪʝʧʣʘ, ʚ ʪ.ʯ. ʚ ʩʠʩʪʝʤʘʭ ʧʦʪʦʣʦʯʥʦʛʦ ʠ ʩʪʝʥʦʚʦʛʦ ʦʪʦʧʣʝʥʠʷ ʠ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ. ʋʛʣʝʨʦʜʥʘʷ ʪʝʧʣʦʨʘʩʧʨʝʜʝʣʷʶʱʘʷ ʧʣʠʪʘ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʧʦʪʦʣʦʯʥʳʭ ʠ ʥʘʩʪʝʥʥʳʭ ʩʠʩʪʝʤ ʥʘʛʨʝʚʘ ʠ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʘ ʠʟ ʩʞʘʪʳʭ 

ʯʘʩʪʠʮ ʪʝʨʤʦʨʘʩʰʠʨʝʥʥʦʛʦ ʛʨʘʬʠʪʘ ʩʦ ʩʚʷʟʫʶʱʠʤ. ɺ ʢʘʯʝʩʪʚʝ ʩʚʷʟʫʶʱʝʛʦ ʦʥʘ 

ʩʦʜʝʨʞʠʪ ʯʘʩʪʠʮʳ ʘʤʦʨʬʥʦʛʦ ʛʨʘʬʠʪʘ ʚ ʢʦʣʠʯʝʩʪʚʘʭ ʦʪ 0,3 ʜʦ 30,0 ʤʘʩʩ.%. 

ʄʠʢʨʦʩʪʨʫʢʪʫʨʘ ʫʧʦʤʷʥʫʪʳʭ ʩʞʘʪʳʭ ʯʘʩʪʠʮ ʪʝʨʤʦʨʘʩʰʠʨʝʥʥʦʛʦ ʛʨʘʬʠʪʘ ʩʦ 

ʩʚʷʟʫʶʱʠʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʘʯʢʠ ʫʧʦʨʷʜʦʯʝʥʥʳʭ ʛʨʘʬʠʪʦʚʳʭ ʩʣʦʝʚ ʩʦ ʩʣʦʝʤ 

ʘʤʦʨʬʥʦʛʦ ʫʛʣʝʨʦʜʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʫʧʦʤʷʥʫʪʳʭ ʛʨʘʬʠʪʦʚʳʭ ʩʣʦʝʚ, ʧʨʠ ʵʪʦʤ ʧʣʦʪʥʦʩʪʴ 

ʧʣʠʪʳ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 0,05 ʜʦ 0,3 ʛ/ʩʤ3. ʇʣʠʪʘ ʦʙʣʘʜʘʝʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴʶ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ, ʧʘʨʘʣʣʝʣʴʥʦʤ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʠʪʳ, ʥʝ ʤʝʥʝʝ 1,6 ɺʪ/ʤẗʂ ʠ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 
ʘʥʠʟʦʪʨʦʧʠʠ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʥʝ ʤʝʥʝʝ 1,6. ʊʝʭʥʠʯʝʩʢʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʷʚʣʷʝʪʩʷ 

ʫʣʫʯʰʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʩʚʦʡʩʪʚ ʧʣʠʪ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʦʯʥʦʩʪʠ ʥʘ ʠʟʛʠʙ.  
 

 

4. ʇʘʪʝʥʪ ʈʌ ˉ 2711199 ʦʪ 15.01.2020 ʛʦʜʘ, ɿ.ˉ 2018129483 ʦʪ 13.08.2018 ʛʦʜʘ. 

ʇʘʪʝʥʪʦʦʙʣʘʜʘʪʝʣʴ ɹʫʰʫʝʚ ɺʷʯʝʩʣʘʚ ʄʘʢʩʠʤʦʚʠʯ (RU), ʅʠʢʠʪʠʥ ʄʠʭʘʠʣ 
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ʇʆʃʆɽ ɿɸʄʂʅʋʊʆʁ ʌʆʈʄʓ ɻɽʈʄɽʊʀʏʅʆɽ ʀɿɼɽʃʀɽ 

ʀʅʊɽɻʈɸʃʔʅʆʁ ʂʆʅʉʊʈʋʂʎʀʀ, ʉʆɽɼʀʅʀʊɽʃʔʅʓʁ ʕʃɽʄɽʅʊ ɼʃʗ 

ʀʅʊɽɻʈɸʃʔʅʆʁ ʂʆʅʉʊʈʋʂʎʀʀ, ʉʇʆʉʆɹʓ ʀʍ ʀɿɻʆʊʆɺʃɽʅʀʗ ʀ 

ʌʋʊɽʈʆɺʂɸ ʈɽɸʂʊʆʈɸ ɺɸʂʋʋʄʅʆʁ ɺʓʉʆʂʆʊɽʄʇɽʈɸʊʋʈʅʆʁ 

ʋʉʊɸʅʆɺʂʀ, ʉʆɼɽʈɾɸʑɸʗ ʋʂɸɿɸʅʅʆɽ ɻɽʈʄɽʊʀʏʅʆɽ ʀɿɼɽʃʀɽ  

 

ʀʟʦʙʨʝʪʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʭʠʤʠʯʝʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʧʨʠ 

ʠʟʛʦʪʦʚʣʝʥʠʠ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʪʦʨʦʚ, ʨʘʙʦʪʘʶʱʠʭ 

ʚ ʫʩʣʦʚʠʷʭ ʚʘʢʫʫʤʘ ʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. 

ʌʫʪʝʨʦʚʢʘ ʨʝʘʢʪʦʨʘ ʚʘʢʫʫʤʥʦʡ 

ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʫʩʪʘʥʦʚʢʠ ʩʦʩʪʦʠʪ ʠʟ 

ʬʫʪʝʨʦʚʦʢ 14 ʜʥʠʱʘ, 15 ʢʨʳʰʢʠ ʠ ʙʦʢʦʚʦʡ 

ʬʫʪʝʨʦʚʢʠ 16 ʢʦʨʧʫʩʘ, ʩʦʜʝʨʞʘʱʠʭ ʧʦʣʦʝ 

ʛʝʨʤʝʪʠʯʥʦʝ ʠʟʜʝʣʠʝ 19 ʠʥʪʝʛʨʘʣʴʥʦʡ 

ʢʦʥʩʪʨʫʢʮʠʠ, ʚ ʧʦʣʦʩʪʠ ʢʦʪʦʨʦʛʦ ʨʘʩʧʦʣʦʞʝʥʳ 

ʢʦʥʪʝʡʥʝʨʳ 18 ʩ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ 

17. ʇʦʣʦʝ ʛʝʨʤʝʪʠʯʥʦʝ ʠʟʜʝʣʠʝ 19 ʦʩʥʘʱʝʥʦ 

ʰʪʫʮʝʨʦʤ 20, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʥʘ ʥʘʨʫʞʥʦʡ 

ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʦʙʦʣʦʯʢʝ 2 ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʤ 

ʜʣʷ ʚʘʢʫʫʤʠʨʦʚʘʥʠʷ ʠ ʥʘʧʫʩʢʘ ʠʥʝʨʪʥʦʛʦ ʛʘʟʘ. ɺ ʬʫʪʝʨʦʚʢʝ 15 ʢʨʳʰʢʠ ʠ ʙʦʢʦʚʦʡ 

ʬʫʪʝʨʦʚʢʝ 16 ʢʦʨʧʫʩʘ ʧʦʣʦʝ ʛʝʨʤʝʪʠʯʥʦʝ ʠʟʜʝʣʠʝ 19 ʨʘʩʧʦʣʦʞʝʥʦ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʩʚʦʙʦʜʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ. ɺʝʨʭʥʠʡ ʬʣʘʥʝʮ 3 ʧʦʣʦʛʦ ʛʝʨʤʝʪʠʯʥʦʛʦ ʠʟʜʝʣʠʷ 19 ʚ ʙʦʢʦʚʦʡ 

ʬʫʪʝʨʦʚʢʝ 16 ʪʝʧʣʦʠʟʦʣʠʨʦʚʘʥ ʤʘʪʝʨʠʘʣʦʤ 21. ʂʘʞʜʘʷ ʠʟ ʬʫʪʝʨʦʚʦʢ 14, 15 ʠ 16 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʩʦʜʝʨʞʠʪ ʩʠʩʪʝʤʫ ʪʝʧʣʦʚʳʭ ʵʢʨʘʥʦʚ 23 ʠʟ ʫʛʣʝʨʦʜ-ʫʛʣʝʨʦʜʥʦʛʦ 

ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʋʋʂʄ) ʠʣʠ ʫʛʣʝʨʦʜ-ʢʘʨʙʠʜʦʢʨʝʤʥʠʝʚʦʛʦ ʤʘʪʝʨʠʘʣʘ 

(ʋʂʂʄ). ɺ ʙʦʢʦʚʦʡ ʬʫʪʝʨʦʚʢʝ 16 ʧʦʣʦʝ ʛʝʨʤʝʪʠʯʥʦʝ ʠʟʜʝʣʠʝ 19 ʨʘʩʧʦʣʦʞʝʥʦ ʥʘ ʜʥʠʱʝ 

ʨʝʘʢʪʦʨʘ ʯʝʨʝʟ ʜʝʤʧʬʠʨʫʶʱʫʶ ʧʨʦʢʣʘʜʢʫ 24, ʘ ʚʝʨʭʥʠʡ ʬʣʘʥʝʮ 3 ʩʥʘʙʞʝʥ 

ʦʛʨʘʥʠʯʠʪʝʣʝʤ ʭʦʜʘ 25 ʚ ʧʨʦʜʦʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʇʦʣʦʝ ʛʝʨʤʝʪʠʯʥʦʝ ʠʟʜʝʣʠʝ 19 

ʩʦʩʪʦʠʪ ʠʟ ʚʥʫʪʨʝʥʥʝʡ 1 ʠ ʥʘʨʫʞʥʦʡ 2 ʦʙʦʣʦʯʝʢ, ʩʦʝʜʠʥʝʥʥʳʭ ʧʦ ʪʦʨʮʘʤ ʠʣʠ ʢʦʥʮʘʤ 

ʦʙʱʠʤʠ ʬʣʘʥʮʘʤʠ, ʘ ʧʦ ʚʳʩʦʪʝ ʩʦʝʜʠʥʠʪʝʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʚ ʚʠʜʝ ʚʪʫʣʦʢ ʠʣʠ ʨʝʙʝʨ 

ʞʝʩʪʢʦʩʪʠ. ɺʥʫʪʨʝʥʥʷʷ 1 ʠ ʥʘʨʫʞʥʘʷ 2 ʦʙʦʣʦʯʢʠ ʚʳʧʦʣʥʝʥʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʟ ʋʋʂʄ ʠ 

ʤʝʪʘʣʣʘ, ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʛʦ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʟʜʝʣʠʷ. ʉʦʝʜʠʥʠʪʝʣʴʥʳʝ 

ʵʣʝʤʝʥʪʳ ʚʳʧʦʣʥʝʥʳ ʠʟ ʨʘʟʥʦʨʦʜʥʳʭ ʧʦ ʩʦʩʪʘʚʫ ʠ ʪʝʨʤʦʩʪʦʡʢʦʩʪʠ ʤʘʪʝʨʠʘʣʦʚ, 

ʚʢʣʶʯʘʷ ʋʋʂʄ, ʤʝʪʘʣʣʳ ʠ ʧʣʘʩʪʠʢʠ, ʥʘ ʦʜʥʦʤ ʠʟ ʢʦʥʮʦʚ ʛʠʙʢʠʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ 

ʢʦʤʧʝʥʩʘʪʦʨʘʤʠ ʨʘʟʥʠʮʳ ʚ ʫʜʣʠʥʝʥʠʷʭ ʦʙʦʣʦʯʝʢ 1 ʠ 2. ʌʣʘʥʮʳ ʚʳʧʦʣʥʝʥʳ ʩ 

ʤʝʪʘʣʣʠʯʝʩʢʠʤʠ ʟʘʢʦʥʮʦʚʢʘʤʠ. ʊʝʭʥʠʯʝʩʢʠʡ ʨʝʟʫʣʴʪʘʪ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʭʨʘʥʝʥʠʠ 

ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʣʝʤʝʥʪʦʚ ʨʝʘʢʪʦʨʘ ʚ ʨʘʟʣʠʯʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʟʦʥʘʭ, ʩʥʠʞʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʦʙʨʘʟʫʶʱʠʭʩʷ ʛʘʟʦʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ 

ʨʝʘʢʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʠʩʢʣʶʯʝʥʠʠ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʬʫʪʝʨʦʚʢʠ.  

 

 

5. ʇʘʪʝʥʪ ʈʌ ˉ 2676287 ʦʪ 27.12.2018 ʛʦʜʘ, ɿ.ˉ 2017135212 ʦʪ 22.04.2016 ʛʦʜʘ. 

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʟʘʷʚʢʘ WO ˉ 2016171239 ʦʪ 27.10.2016 ʛʦʜʘ. ʇʘʪʝʥʪʦʦʙʣʘʜʘʪʝʣʴ 

ʉʊɽʃʃɸ ʂɽʄʀʌɸ ʂʆʈʇʆʈɽʁʐʅ (JP) C01B 32/00 

 

ʉɽʊʏɸʊɸʗ ʉʊʈʋʂʊʋʈɸ ʋɻʃɽʈʆɼʅʆɻʆ ʄɸʊɽʈʀɸʃɸ ʀ ʉʇʆʉʆɹ ɼʃʗ 

ɽɽ ʇʈʆʀɿɺʆɼʉʊɺɸ  

 

ʀʟʦʙʨʝʪʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʫʛʣʝʨʦʜʩʦʜʝʨʞʘʱʠʭ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʠ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʇʦʚʝʨʭʥʦʩʪʴ ʫʛʣʝʨʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʛʘʣʦʛʝʥʠʨʫʶʪ ʧʫʪʸʤ ʝʛʦ ʦʙʨʘʙʦʪʢʠ ʛʘʣʦʛʝʥʩʦʜʝʨʞʘʱʠʤ ʛʘʟʦʤ ʦʪ 1 ʩ ʜʦ 24 ʯ ʧʨʠ 

http://www1.fips.ru/ofpstorage/Doc/IZPM/RUNWC1/000/000/002/711/199/%D0%98%D0%97-02711199-00001/00000004.tif
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ʪʝʤʧʝʨʘʪʫʨʝ 0ï600ÁC. ʋʛʣʝʨʦʜʥʳʡ ʤʘʪʝʨʠʘʣ ʚʳʙʠʨʘʶʪ ʠʟ ʛʨʫʧʧʳ, ʩʦʩʪʦʷʱʝʡ ʠʟ 

ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʫʛʣʷ, ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʥʦʨʦʛʘ, ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʥʦʩʚʠʪʢʘ, ʛʨʘʬʠʪʘ, ʩʘʞʠ, 

ʘʣʤʘʟʦʧʦʜʦʙʥʦʛʦ ʫʛʣʝʨʦʜʘ, ʫʛʣʝʨʦʜʥʦʛʦ ʚʦʣʦʢʥʘ, ʛʨʘʬʝʥʘ, ʘʤʦʨʬʥʦʛʦ ʫʛʣʝʨʦʜʘ, 

ʬʫʣʣʝʨʝʥʘ ʠ ʫʛʣʝʨʦʜʥʦʡ ʥʘʥʦʪʨʫʙʢʠ. ʆʙʨʘʙʦʪʘʥʥʳʡ ʫʛʣʝʨʦʜʥʳʡ ʤʘʪʝʨʠʘʣ 

ʢʦʥʪʘʢʪʠʨʫʶʪ ʩ ʥʫʢʣʝʦʬʠʣʴʥʳʤ ʩʦʝʜʠʥʝʥʠʝʤ, ʚ ʤʦʣʝʢʫʣʝ ʢʦʪʦʨʦʛʦ ʩʦʜʝʨʞʘʪʩʷ ʜʚʝ ʠʣʠ 

ʙʦʣʝʝ ʥʫʢʣʝʦʬʠʣʴʥʳʭ ʛʨʫʧʧ, ʦʪ 1 ʩ ʜʦ 24 ʯ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʩʝʪʯʘʪʦʡ ʩʪʨʫʢʪʫʨʳ, ʚ 

ʢʦʪʦʨʦʡ ʫʛʣʝʨʦʜʥʳʝ ʤʘʪʝʨʠʘʣʳ ʧʦʧʝʨʝʯʥʦ ʩʰʠʪʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʯʝʨʝʟ ʩʚʷʟʳʚʘʶʱʫʶ 

ʛʨʫʧʧʫ, ʧʦʣʫʯʘʝʤʫʶ ʠʟ ʫʢʘʟʘʥʥʦʛʦ ʥʫʢʣʝʦʬʠʣʴʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ. ʅʫʢʣʝʦʬʠʣʴʥʦʝ 

ʩʦʝʜʠʥʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ ʦʜʥʦ ʠʟ ʛʨʫʧʧʳ, ʩʦʩʪʦʷʱʝʡ ʠʟ 

ʘʣʠʘʨʦʤʘʪʠʯʝʩʢʦʛʦ ʘʤʠʥʘ, ʘʨʦʤʘʪʠʯʝʩʢʦʛʦ ʘʤʠʥʘ, ʨʝʘʢʪʠʚʘ ɻʨʠʥʴʷʨʘ, ʘʣʢʠʣʣʠʪʠʷ, 

ʘʣʢʦʢʩʠʜʘ ʤʝʪʘʣʣʘ, ʜʠʪʠʦʣʘ ʠ ʦʨʛʘʥʠʯʝʩʢʦʡ ʧʝʨʝʢʠʩʠ. ɻʘʣʦʛʝʥʠʨʦʚʘʥʠʝ ʠ ʦʙʨʘʙʦʪʢʫ ʜʣʷ 

ʦʙʨʘʟʦʚʘʥʠʷ ʩʝʪʯʘʪʦʡ ʩʪʨʫʢʪʫʨʳ ʤʦʞʥʦ ʚʳʧʦʣʥʷʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʣʠ ʥʝʧʨʝʨʳʚʥʦ ʚ 

ʧʨʦʠʟʚʦʣʴʥʦʤ ʧʦʨʷʜʢʝ. ʇʦʣʫʯʝʥʥʘʷ ʩʝʪʯʘʪʘʷ ʩʪʨʫʢʪʫʨʘ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʧʨʦʯʥʦʩʪʴʶ, ʥʘʧʨʠʤʝʨ ʧʨʦʯʥʦʩʪʴʶ ʧʨʠ ʨʘʩʪʷʞʝʥʠʠ.  
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ʉʆɽɼʀʅʀʊɽʃʔʅʓʁ ʕʃɽʄɽʅʊ ʇʆʃʆɻʆ ɻɽʈʄɽʊʀʏʅʆɻʆ ʀɿɼɽʃʀʗ 

ʀʅʊɽɻʈɸʃʔʅʆʁ ʂʆʅʉʊʈʋʂʎʀʀ ʀ ʉʇʆʉʆɹ ɽɻʆ ʀɿɻʆʊʆɺʃɽʅʀʗ  

 

ʀʟʦʙʨʝʪʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʧʨʠ 

ʠʟʛʦʪʦʚʣʝʥʠʠ ʢʦʥʩʪʨʫʢʮʠʡ ʠʟ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. ʉʦʝʜʠʥʠʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ ʧʦʣʦʛʦ 

ʛʝʨʤʝʪʠʯʥʦʛʦ ʠʟʜʝʣʠʷ ʠʥʪʝʛʨʘʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ 

ʚʳʧʦʣʥʝʥ ʠʟ ʋʋʂʄ ʥʘ ʦʩʥʦʚʝ ʥʠʟʢʦʤʦʜʫʣʴʥʳʭ 

ʫʛʣʝʨʦʜʥʳʭ ʚʦʣʦʢʦʥ ʠ ʩʦʜʝʨʞʠʪ ʧʨʠʩʦʝʜʠʥʠʪʝʣʴʥʳʡ 

ʢʦʥʮʝʚʦʡ ʫʯʘʩʪʦʢ 1 ʠ ʤʝʪʘʣʣʠʯʝʩʢʫʶ ʟʘʢʦʥʮʦʚʢʫ, 

ʩʥʘʙʞʝʥʥʫʶ ʩʠʣʴʬʦʥʦʤ. ʉʥʘʯʘʣʘ ʥʘ ʦʧʨʘʚʢʝ-

ʥʘʛʨʝʚʘʪʝʣʝ 8 ʬʦʨʤʠʨʫʶʪ ʢʘʨʢʘʩ ʪʢʘʥʝʧʨʦʰʠʚʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʠʟ ʫʛʣʝʨʦʜʥʦʡ ʪʘʢʥʠ ʥʘ ʦʩʥʦʚʝ  

ʥʠʟʢʦʤʦʜʫʣʴʥʳʭ ʫʛʣʝʨʦʜʥʳʭ ʚʦʣʦʢʦʥ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʫʯʘʩʪʢʦʚ 1 ʠ 2ʘ, ʥʘ ʢʦʪʦʨʳʭ ʩʣʦʠ ʪʢʘʥʠ ʦʩʪʘʚʣʷʶʪ ʥʝ 

ʩʦʝʜʠʥʸʥʥʳʤʠ. ʅʘ ʫʯʘʩʪʢʝ 1 ʩʣʦʠ ʪʢʘʥʠ ʦʪʙʦʨʪʦʚʘʣʠ ʥʘ 

ʬʣʘʥʮʝʚʳʡ ʫʯʘʩʪʦʢ 9. ɿʘʪʝʤ ʥʘʩʳʱʘʶʪ ʧʦʣʫʯʝʥʥʳʡ 

ʢʘʨʢʘʩ ʧʠʨʦʫʛʣʝʨʦʜʦʤ ʪʝʨʤʦʛʨʘʜʠʝʥʪʥʳʤ ʤʝʪʦʜʦʤ, 

ʧʦʜʘʚʘʷ ʪʦʢ ʚʝʨʭʥʠʤ 10 ʠ ʥʠʞʥʠʤ 11 ʪʦʢʦʧʦʜʚʦʜʘʤʠ ʥʘ ʦʧʨʘʚʢʫ-ʥʘʛʨʝʚʘʪʝʣʴ 8. ʇʦʣʥʦʝ 

ʥʘʩʳʱʝʥʠʝ ʢʘʨʢʘʩʘ ʧʠʨʦʫʛʣʝʨʦʜʦʤ ʧʨʦʠʟʚʦʜʷʪ ʥʘ ʪʘʢʦʡ ʜʣʠʥʝ ʦʪ ʥʘʯʘʣʘ ʫʯʘʩʪʢʘ 1, ʧʨʠ 

ʢʦʪʦʨʦʡ ʝʛʦ ʫʜʣʠʥʝʥʠʝ ʧʨʠʤʝʨʥʦ ʨʘʚʥʦ ʫʜʣʠʥʝʥʠʶ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʟʘʢʦʥʮʦʚʢʠ. ʇʦʩʣʝ 

ʵʪʦʛʦ ʧʦʣʥʦʩʪʴʶ ʫʧʣʦʪʥʝʥʥʳʡ ʧʠʨʦʫʛʣʝʨʦʜʦʤ ʫʯʘʩʪʦʢ ʤʝʭʘʥʠʯʝʩʢʠ ʦʙʨʘʙʘʪʳʚʘʶʪ ʧʦʜ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʰʣʠʢʝʨʥʦʛʦ ʧʦʢʨʳʪʠʷ ʥʘ ʦʩʥʦʚʝ ʤʝʣʢʦʜʠʩʧʝʨʩʥʦʛʦ ʛʨʘʬʠʪʦʚʦʛʦ 

ʧʦʨʦʰʢʘ ʠ ʚʨʝʤʝʥʥʦʛʦ ʩʚʷʟʫʶʱʝʛʦ ʠ ʩ ʦʜʥʦʛʦ ʠʟ ʝʛʦ ʢʦʥʮʦʚ ʚʳʧʦʣʥʷʶʪ ʧʨʦʪʦʯʢʫ ʧʦʜ 

ʤʝʪʘʣʣʠʯʝʩʢʫʶ ʟʘʢʦʥʮʦʚʢʫ, ʛʣʫʙʠʥʘ ʢʦʪʦʨʦʡ ʜʦʣʞʥʘ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʘ ʜʣʷ ʞʝʩʪʢʦʛʦ ʠ 

ʛʝʨʤʝʪʠʯʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʋʋʂʄ ʠ ʟʘʢʦʥʮʦʚʢʠ. ʅʘ ʦʜʥʦʤ ʠʟ ʫʯʘʩʪʢʦʚ ʟʘʢʦʥʮʦʚʢʠ 

ʬʦʨʤʠʨʫʶʪ ʘʥʪʠʘʜʛʝʟʠʦʥʥʦʝ ʧʦʢʨʳʪʠʝ, ʧʝʨʚʳʡ ʩʣʦʡ ʢʦʪʦʨʦʛʦ ʚʳʧʦʣʥʷʶʪ ʠʟ 

ʛʨʘʬʠʪʦʚʦʡ ʬʦʣʴʛʠ, ʘ ʚʪʦʨʦʡ - ʠʟ ʬʪʦʨʦʧʣʘʩʪʘ ʠʣʠ ʮʝʣʣʦʬʘʥʘ. ɼʨʫʛʠʤ ʫʯʘʩʪʢʦʤ 

ʟʘʢʦʥʮʦʚʢʫ ʚʢʣʝʠʚʘʶʪ ʥʘ ʪʝʨʤʦʩʪʦʡʢʠʡ ʢʣʝʡ ʚ ʚʳʧʦʣʥʝʥʥʫʶ ʧʨʦʪʦʯʢʫ. ɿʘʪʝʤ 

ʥʝʥʘʩʳʱʝʥʥʳʡ ʠ ʥʝʜʦʫʧʣʦʪʥʝʥʥʳʡ ʧʠʨʦʫʛʣʝʨʦʜʦʤ ʫʯʘʩʪʢʠ ʧʨʦʧʠʪʳʚʘʶʪ 

ʢʦʢʩʦʦʙʨʘʟʫʶʱʠʤ ʩʚʷʟʫʶʱʠʤ, ʧʦʩʣʝ ʯʝʛʦ ʚ ʝʜʠʥʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ 

ʧʨʦʠʟʚʦʜʷʪ ʛʝʨʤʝʪʠʟʘʮʠʶ ʫʯʘʩʪʢʘ 2, ʢʘʨʙʦʥʠʟʘʮʠʶ ʠ ʥʘʩʳʱʝʥʠʝ ʧʠʨʦʫʛʣʝʨʦʜʦʤ ʚ 
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