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1.  ɺʆʃʆʂʅɸ ʀ ʂʆʄʇʆɿʀʊʓ 

 

    1.1. ʋɻʃɽʈʆɼʅʓɽ ɺʆʃʆʂʅɸ ʀ   ʊʂɸʅʀ, ʋɻʃɽʇʃɸʉʊʀʂʀ 

     

1.1.1. ʇʈʆʏʅʆʉʊʅʓɽ ʀʉʇʓʊɸʅʀʗ ʉʊʓʂʆɺʓʍ ʋɿʃʆɺ ɸɺʀɸʎʀʆʅʅʓʍ 

ʃʆʅɾɽʈʆʅʆɺ ʀɿ ʋɻʃɽʇʃɸʉʊʀʂɸ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʄɽʊʆɼɸ 

ɸʂʋʉʊʀʏɽʉʂʆʁ ʕʄʀʉʉʀʀ ʀ ʊɽʅɿʆʄɽʊʈʀʀ 
 

ʉʝʨʴʝʟʥʦʚ  ɸ.ʅ., ʉʪʝʧʘʥʦʚʘ  ʃ.ʅ., ʇʝʪʨʦʚʘ  ɽ.ʉ. // ʂʦʥʩʪʨʫʢʮʠʠ ʠʟ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. ï 2021. - ˉ3 (163). ï ʉ.49-56 

  

ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʯʥʦʩʪʥʳʭ ʠʩʧʳʪʘʥʠʡ ʜʚʫʭ ʩʪʳʢʦʚʳʭ ʫʟʣʦʚ ʘʚʠʘʮʠʦʥʥʳʭ 

ʣʦʥʞʝʨʦʥʦʚ ʠʟ ʫʛʣʝʧʣʘʩʪʠʢʘ (ʋʇ) ACM102/C130UD ʩ ʥʘʧʦʣʥʠʪʝʣʝʤ Rochacell. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʧʨʦʛʨʘʤʤʦʡ ʠʩʧʳʪʘʥʠʡ ʚʳʧʦʣʥʝʥʦ ʠʭ ʩʪʘʪʠʯʝʩʢʦʝ ʠ ʮʠʢʣʠʯʝʩʢʦʝ ʥʘʛʨʫʞʝʥʠʝ. ʄʦʥʠʪʦʨʠʥʛ 

ʩʦʩʪʦʷʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʩʪʳʢʦʚʳʭ ʫʟʣʦʚ ʣʦʥʞʝʨʦʥʦʚ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʘ 

ʘʢʫʩʪʠʯʝʩʢʦʡ ʵʤʠʩʩʠʠ (ɸʕ) ʠ ʪʝʥʟʦʤʝʪʨʠʠ. ʆʧʨʝʜʝʣʝʥʳ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʜʝʬʦʨʤʘʮʠʠ, 

ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʤʘʪʝʨʠʘʣʝ ʧʨʠ ʥʘʛʨʫʞʝʥʠʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʥʘʛʨʫʟʢʝ, ʨʘʚʥʦʡ 85 % ʦʪ 

ʨʘʩʯʝʪʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʧʨʦʠʩʭʦʜʠʪ ʩʢʘʯʢʦʦʙʨʘʟʥʦʝ ʠʟʤʝʥʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʡ 

ʤʘʪʝʨʠʘʣʘ ʋʇ, ʢʦʪʦʨʦʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʦʩʪʦʤ ʟʥʘʯʝʥʠʡ ʦʩʥʦʚʥʳʭ ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʩʠʛʥʘʣʦʚ ɸʕ. ʆʧʨʝʜʝʣʝʥʳ ʢʦʦʨʜʠʥʘʪʳ ʠʩʪʦʯʥʠʢʦʚ ʩʠʛʥʘʣʦʚ ɸʕ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʦʩʪʫ 

ʪʨʝʱʠʥʳ ʚ ʦʙʣʘʩʪʠ ʢʣʝʝʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʠ ʦʪʨʳʚʫ ʥʠʞʥʝʡ ʧʦʣʢʠ ʩʪʳʢʦʚʦʛʦ ʫʟʣʘ ʣʦʥʞʝʨʦʥʘ. 

ʋʩʪʘʥʦʚʣʝʥʘ ʩʚʷʟʴ ʠʟʤʝʥʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʤʘʪʝʨʠʘʣʘ ʫʛʣʝʧʣʘʩʪʠʢʘ, ʩʪʨʫʢʪʫʨʳ 

ʩʠʛʥʘʣʦʚ ɸʕ ʩ ʧʦʷʚʣʝʥʠʝʤ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʨʘʟʨʫʰʝʥʠʷ ʚ ʢʦʥʩʪʨʫʢʮʠʠ. 

 

 

1.1.2. ʇʆɺʓʐɽʅʀɽ ʏʋɺʉʊɺʀʊɽʃʔʅʆʉʊʀ ɺʀʍʈɽʊʆʂʆɺʆʁ 

ɼɽʌɽʂʊʆʉʂʆʇʀʀ ʂ ʈɸʉʉʃʆɽʅʀʗʄ ɺ ʄʅʆɻʆʉʃʆʁʅʓʍ ʋɻʃɽʇʃɸʉʊʀʂʆɺʓʍ 

ʄɸʊɽʈʀɸʃɸʍ 
 

ʐʢʘʪʦʚ ʇ.ʅ., ɼʠʜʠʥ ɻ.ɸ., ɽʨʤʦʣʘʝʚ ɸ.ɸ. // ʂʦʥʪʨʦʣʴ. ɼʠʘʛʥʦʩʪʠʢʘ. ï 2021. ï ʊ.24, ˉ4 

(274). ï ʉ.28-37 

  

ʈʘʩʩʤʦʪʨʝʥʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʚʠʭʨʝʪʦʢʦʚʦʡ ʜʝʬʝʢʪʦʩʢʦʧʠʠ ʢ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤ 

ʜʝʬʝʢʪʘʤ ʪʠʧʘ ʨʘʩʩʣʦʝʥʠʡ ʚ ʤʥʦʛʦʩʣʦʡʥʳʭ ʫʛʣʝʧʣʘʩʪʠʢʦʚʳʭ ʤʘʪʝʨʠʘʣʘʭ. ʇʦʚʳʰʝʥʠʝ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʜʦʩʪʠʛʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʨʘʟʜʝʣʴʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʩʨʘʚʥʝʥʠʶ ʚʠʭʨʝʪʦʢʦʚʳʭ 

ʩʠʛʥʘʣʦʚ, ʧʦʣʫʯʘʝʤʳʭ ʦʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʛʨʫʧʧʳ ʩʣʦʝʚ ʩ ʫʛʣʝʧʣʘʩʪʠʢʦʚʳʤʠ ʚʦʣʦʢʥʘʤʠ 

ʦʜʠʥʘʢʦʚʦʡ ʦʨʠʝʥʪʘʮʠʠ. ɺʦʟʤʦʞʥʦʩʪʴ ʨʘʟʜʝʣʝʥʠʷ ʚʠʭʨʝʪʦʢʦʚʳʭ ʩʠʛʥʘʣʦʚ ʩʚʷʟʘʥʘ ʩ ʷʨʢʦ 

ʚʳʨʘʞʝʥʥʦʡ ʘʥʠʟʦʪʨʦʧʠʝʡ ʫʜʝʣʴʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʚʦʜʠʤʦʩʪʠ ʩʣʦʝʚ, ʜʦʤʠʥʠʨʫʶʱʝʡ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʚʦʣʦʢʦʥ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʩʣʦʷ. ɺʠʭʨʝʪʦʢʦʚʳʝ ʩʠʛʥʘʣʳ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ 

ʚʠʭʨʝʪʦʢʦʚʳʤʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷʤʠ (ɺʊʇ) ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʚ ʟʘʜʘʥʥʦʤ 

ʫʛʣʦʚʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʇʝʨʝʜ ʩʢʘʥʠʨʦʚʘʥʠʝʤ ʚʠʭʨʝʪʦʢʦʚʳʝ ʩʠʛʥʘʣʳ ɺʊʇ ʥʘ ʙʝʟʜʝʬʝʢʪʥʦʤ 

ʫʯʘʩʪʢʝ ʚʳʨʘʚʥʠʚʘʶʪʩʷ. ɺʣʠʷʥʠʝ ʨʘʙʦʯʝʛʦ ʟʘʟʦʨʘ ʥʘ ʨʘʟʥʦʩʪʴ ʚʠʭʨʝʪʦʢʦʚʳʭ ʩʠʛʥʘʣʦʚ ɺʊʇ 

ʧʦʜʘʚʣʷʝʪʩʷ ʧʫʪʝʤ ʝʝ ʥʦʨʤʠʨʦʚʢʠ ʧʦ ʦʜʥʦʤʫ ʠʟ ʩʠʛʥʘʣʦʚ. ɸʥʘʣʠʟ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʧʨʠ 

ʜʝʬʝʢʪʦʩʢʦʧʠʠ ʩʠʛʥʘʣʦʚ ʦʪ ʨʘʩʩʣʦʝʥʠʡ ʧʨʦʚʝʜʝʥ ʥʘ ʦʩʥʦʚʝ ʧʨʠʙʣʠʞʝʥʥʦʡ ʨʘʩʯʝʪʥʦʡ ʤʦʜʝʣʠ. 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʜʪʚʝʨʞʜʝʥʘ ʩʨʘʚʥʝʥʠʝʤ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʨʘʩʯʝʪʦʚ ʤʝʪʦʜʦʤ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. 
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1.1.3. ɻʀɹʈʀɼʅʓɽ ʆʂʉʀɼʅʓɽ ʇʆʂʈʓʊʀʗ ʅɸ ʇʆɺɽʈʍʅʆʉʊʀ 

ʋɻʃɽʈʆɼʅʆʁ ʊʂɸʅʀ: ʕʃɽʂʊʈʆʆʉɸɾɼɽʅʀɽ ʀ ʀʉʉʃɽɼʆɺɸʅʀɽ ʉʊʈʋʂʊʋʈʓ 

 

ʍʨʘʤʝʥʢʦʚʘ ɸ.ɺ., ʀʟʚʘʨʠʥ ɸ.ʀ., ʗʮʝʥʢʦ ɽ.ɸ. // ʇʦʚʝʨʭʥʦʩʪʴ. ʈʝʥʪʛʝʥʦʚʩʢʠʝ, 

ʩʠʥʭʨʦʪʨʦʥʥʳʝ ʠ ʥʝʡʪʨʦʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ï 2022. - ˉ2. ï ʉ.71-79 

  

ʇʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʛʠʙʨʠʜʥʳʭ ʧʦʢʨʳʪʠʡ ʥʘ ʦʩʥʦʚʝ ʦʢʩʠʜʦʚ ʤʘʨʛʘʥʮʘ, 

ʤʦʣʠʙʜʝʥʘ, ʢʦʙʘʣʴʪʘ, ʞʝʣʝʟʘ ʠ ʚʦʣʴʬʨʘʤʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʫʛʣʝʨʦʜʥʦʡ ʪʢʘʥʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʝʪʦʜʘ ʥʝʩʪʘʮʠʦʥʘʨʥʦʛʦ ʵʣʝʢʪʨʦʣʠʟʘ. ʇʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʦʨʬʦʣʦʛʠʠ ʠ ʩʪʨʫʢʪʫʨʳ 

ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʦʢʨʳʪʠʡ ʩ ʧʦʤʦʱʴʶ ʨʘʩʪʨʦʚʦʡ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ. ʇʦ 

ʜʘʥʥʳʤ ʨʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʦʛʦ ʤʠʢʨʦʘʥʘʣʠʟʘ ʦʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʛʠʙʨʠʜʥʳʭ ʦʢʩʠʜʥʳʭ 

ʧʦʢʨʳʪʠʡ ʷʚʣʷʶʪʩʷ Mn, Mo, Co, Fe, W. ʄʝʪʦʜʦʤ ʨʝʥʪʛʝʥʦʚʩʢʦʡ ʬʦʪʦʵʣʝʢʪʨʦʥʥʦʡ 

ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʠʟʫʯʝʥʦ ʟʘʨʷʜʦʚʦʝ ʩʦʩʪʦʷʥʠʝ ʵʣʝʤʝʥʪʦʚ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʛʠʙʨʠʜʥʦʛʦ 

ʦʢʩʠʜʥʦʛʦ ʧʦʢʨʳʪʠʷ ʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʠʩʣʦʨʦʜʘ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʦʢʠʩʣʝʥʠʷ ʤʝʪʘʣʣʦʚ ʜʦ 

ʚʳʩʰʠʭ ʦʢʩʠʜʦʚ. ʄʦʣʠʙʜʝʥ ʦʢʠʩʣʝʥ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʦ ʩʦʩʪʦʷʥʠʷ +6, ʞʝʣʝʟʦ ʜʦ +2 ʠ +3, 

ʤʘʨʛʘʥʝʮ ʥʝ ʥʠʞʝ +3, ʘ ʪʘʢʞʝ ʜʦʢʘʟʘʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʫʛʣʝʨʦʜʥʦʡ ʪʢʘʥʠ 

ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʩʣʦʷ ï ʠʥʪʝʨʤʝʜʠʘʪʘ ʠʟ ʦʢʩʠʜʦʚ ʚʦʣʴʬʨʘʤʘ ʥʘ ʩʪʘʜʠʠ ʧʦʜʛʦʪʦʚʢʠ 

ʧʦʚʝʨʭʥʦʩʪʠ. 

 

 

1.1.4. ʇʈʆɻʅʆɿʀʈʆɺɸʅʀɽ ʕʌʌɽʂʊʀɺʅʆɻʆ ʄʆɼʋʃʗ ʆɹʒɽʄʅʆɻʆ 

ʉɾɸʊʀʗ ʋɻʃɽʇʃɸʉʊʀʂɸ 

 

ʂʦʩʪʳʯʝʚʘ ɸ.ʉ., ʍʘʤʘʪʜʠʥʦʚʘ ɸ.ɼ. // ɼʥʝʚʥʠʢ ʥʘʫʢʠ. ï 2022. - ˉ1 (61). - ˉ22 

  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʦʜʫʣʷ ʦʙʲʝʤʥʦʛʦ ʩʞʘʪʠʷ ʦʪ ʦʙʲʝʤʥʦʡ 

ʜʦʣʠ ʚʦʣʦʢʥʘ ʚ ʢʦʤʧʦʟʠʪʝ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʙʳʣ ʚʟʷʪ ʦʙʨʘʟʝʮ ʠʟ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʦʛʦ 

ʫʛʣʝʚʦʣʦʢʥʠʩʪʦʛʦ ʢʦʤʧʦʟʠʪʘ, ʤʘʪʨʠʮʝʡ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʵʧʦʢʩʠʜʥʘʷ 

ʩʤʦʣʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʠ ʨʘʩʯʝʪ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ 

ANSYS Mechanical ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ɹʳʣʦ ʧʦʣʫʯʝʥʦ ʟʥʘʯʝʥʠʝ ʜʣʷ ʤʦʜʫʣʷ ʦʙʲʝʤʥʦʛʦ ʩʞʘʪʠʷ ʧʨʠ ʟʘʜʘʥʥʳʭ 

ʫʧʨʫʛʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʤʘʪʨʠʮʳ ʠ ʚʦʣʦʢʥʘ ʂʄ. ʆʮʝʥʢʘ ʨʘʩʯʸʪʦʚ 

ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʩʠʥʛʫʣʷʨʥʳʭ ʧʨʠʙʣʠʞʝʥʠʡ ʧʦ ʩʭʝʤʝ 

ʚʘʨʠʘʮʠʦʥʥʳʭ ʛʨʘʥʠʮ ʍʘʰʠʥʘ-ʐʪʨʠʢʤʘʥʘ. ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ 

ʚ ʭʦʜʝ ʨʘʙʦʪʳ, ʦʪʨʘʞʝʥʳ ʥʘ ʛʨʘʬʠʢʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʦʜʫʣʷ ʦʙʲʝʤʥʦʛʦ 

ʩʞʘʪʠʷ ʦʪ ʦʙʲʝʤʥʦʡ ʜʦʣʠ ʚʦʣʦʢʥʘ. ʈʠʩ. ʗʯʝʡʢʘ ʧʝʨʠʦʜʠʯʥʦʩʪʠ 

 

 

1.1.5. ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʄɽʊʆɼɸ ɸʂʋʉʊʀʏɽʉʂʆʁ ʕʄʀʉʉʀʀ ʇʈʀ 

ʅɽʈɸɿʈʋʐɸʖʑɽʄ ʂʆʅʊʈʆʃɽ ʆɹʒɽʂʊʆɺ ʊʈɸʅʉʇʆʈʊʅʆɻʆ 

ʄɸʐʀʅʆʉʊʈʆɽʅʀʗ 
 

ʉʝʨʴʸʟʥʦʚ ɸ.ʅ., ʉʪʝʧʘʥʦʚʘ ʃ.ʅ., ʂʘʙʘʥʦʚ ʉ.ʀ. // ʇʦʣʝʪ. ʆʙʱʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʠʡ ʞʫʨʥʘʣ. ï 2022. -  ̄ 2. -  ʉ.22-34 

  

ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʨʝʛʠʩʪʨʘʮʠʠ ʜʝʬʝʢʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ 

ʘʢʫʩʪʠʯʝʩʢʦʡ ʵʤʠʩʩʠʠ ʧʨʠ ʧʨʦʯʥʦʩʪʥʳʭ ʠʩʧʳʪʘʥʠʷʭ ʣʠʪʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘ ʧʨʠʤʝʨʝ ʙʦʢʦʚʳʭ 

ʨʘʤ ʛʨʫʟʦʚʦʛʦ ʚʘʛʦʥʘ, ʚ ʧʨʦʮʝʩʩʝ ʤʥʦʛʦʧʨʦʭʦʜʥʦʡ ʩʚʘʨʢʠ ʦʙʲʝʢʪʦʚ ʢʦʥʪʨʦʣʷ, ʧʨʠ ʩʪʘʪʠʯʝʩʢʠʭ ʠ 

ʮʠʢʣʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʷʭ ʦʙʨʘʟʮʦʚ ʠ ʩʠʣʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʘʚʠʘʮʠʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 

(ʣʦʥʞʝʨʦʥʘ, ʢʝʩʩʦʥʘ ʢʨʳʣʘ, ʩʘʤʦʣʝʪʘ) ʠʟ ʫʛʣʝʧʣʘʩʪʠʢʘ. 
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1.1.6. ɸʅɸʃʀɿ ʀ ʇʈʆɻʅʆɿʀʈʆɺɸʅʀɽ ɼʆʃɻʆɺɽʏʅʆʉʊʀ ʋɻʃɽʇʃɸʉʊʀʂɸ 

ʇʈʀ ʇɽʈɽʄɽʅʅʓʍ ʉɾʀʄɸʖʑʀʍ ʅɸɻʈʋɿʂɸʍ 

 

ʇʝʪʨʦʚ ʄ.ɻ.  // ʇʦʣʝʪ. ʆʙʱʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʞʫʨʥʘʣ. ï 2022. -  ˉ2. -  

ʉ.77-86 

   

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʟʨʫʰʝʥʠʷ ʫʛʣʝʧʣʘʩʪʠʢʘ ʧʨʠ ʩʞʠʤʘʶʱʠʭ ʥʘʛʨʫʟʢʘʭ, 

ʘʥʘʣʦʛʠʯʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʨʘʟʨʫʰʝʥʠʷ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʩʧʣʘʚʦʚ ʦʪ ʨʘʩʪʷʛʠʚʘʶʱʠʭ ʥʘʛʨʫʟʦʢ, 

ʨʝʰʘʝʪ ʟʘʜʘʯʫ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʝʛʦ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʧʨʠ ʧʨʦʠʟʚʦʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʩʠʣʦʚʳʭ 

ʫʩʣʦʚʠʷʭ ʥʘʛʨʫʞʝʥʠʷ. ʈʘʩʯʝʪʥʳʝ ʦʮʝʥʢʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʧʦʢʘʟʳʚʘʶʪ, ʚ ʢʘʢʠʭ ʩʣʫʯʘʷʭ 

ʧʨʦʠʩʭʦʜʠʪ ʣʠʙʦ ʫʩʪʘʣʦʩʪʥʦʝ ʨʘʟʨʫʰʝʥʠʝ, ʣʠʙʦ ʨʘʟʨʫʰʝʥʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʮʠʢʣʠʯʝʩʢʦʡ 

ʧʦʣʟʫʯʝʩʪʠ. 

 

1.1.7. ʀʉʇʆʃʔɿʆɺɸʅʀɽ ɺɽʁɺʃɽʊ-ʇʈɽʆɹʈɸɿʆɺɸʅʀʁ ɼʃʗ ʆɹʈɸɹʆʊʂʀ 

ɸʂʋʉʊʀʂʆ-ʕʄʀʉʉʀʆʅʅʆʁ ʀʅʌʆʈʄɸʎʀʀ ʇʈʀ ʉʊɸʊʀʏɽʉʂʀʍ ʀʉʇʓʊɸʅʀʗʍ 

ʆɹʈɸɿʎʆɺ ʀɿ ʋɻʃɽʇʃɸʉʊʀʂɸ 

 

ʉʪʝʧʘʥʦʚʘ  ʃ.ʅ., ʂʘʙʘʥʦʚ  ʉ.ʀ., ʏʝʨʥʦʚʘ  ɺ.ɺ. // ʂʦʥʩʪʨʫʢʮʠʠ ʠʟ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. ï 2021. - ˉ4 (164). ï ʉ.35-42 

  

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʧʨʦʮʝʩʩʘ ʦʙʨʘʙʦʪʢʠ ʘʢʫʩʪʠʢʦ-ʵʤʠʩʩʠʦʥʥʦʡ (ɸʕ) ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ 

ʩʪʘʪʠʯʝʩʢʦʤ ʥʘʛʨʫʞʝʥʠʠ ʦʙʨʘʟʮʦʚ ʠʟ ʫʛʣʝʧʣʘʩʪʠʢʘ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʥʝʩʝʥʥʳʤ ʫʜʘʨʥʳʤ 

ʧʦʚʨʝʞʜʝʥʠʝʤ. ʈʝʛʠʩʪʨʘʮʠʶ ʩʠʛʥʘʣʦʚ ɸʕ ʦʩʫʱʝʩʪʚʣʷʣʠ ʘʥʪʝʥʥʦʡ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʜʚʫʭ 

ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʭ ʜʘʪʯʠʢʦʚ ʌʘʙʨʠ-ʇʝʨʦ ʠ ʜʚʫʭ ʧʴʝʟʦʜʘʪʯʠʢʦʚ. ʆʙʨʘʟʮʳ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ 

ʜʘʪʯʠʢʘʤʠ ʩʪʘʪʠʯʝʩʢʠ ʥʘʛʨʫʞʘʣʠ ʜʦ ʨʘʟʨʫʰʝʥʠʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ +20
ʦ
ʉ. ɺ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ ʧʨʦʚʦʜʠʣʠ ʣʦʢʘʮʠʶ ʜʝʬʝʢʪʦʚ. ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠʤʝʥʷʣʠ ʚʝʡʚʣʝʪ-

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠ ʯʘʩʪʦʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʛʥʘʣʦʚ ɸʕ. 

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʠʭ ʦʩʥʦʚʥʳʭ ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ (ʘʤʧʣʠʪʫʜʘ, ʯʘʩʪʦʪʘ, ʩʪʨʫʢʪʫʨʥʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ, MARSE). ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʦʩʫʱʝʩʪʚʠʪʴ ʦʮʝʥʢʫ ʪʠʧʘ ʨʘʟʨʫʰʝʥʠʷ (ʤʘʪʨʠʮʳ, 

ʚʦʣʦʢʥʘ, ʨʘʩʩʣʦʝʥʠʷ) ʤʘʪʝʨʠʘʣʘ ʦʙʨʘʟʮʘ. 

 

 

1.1.8. ʆɹ ʀʉʇʆʃʔɿʆɺɸʅʀʀ ʂʆʄʇʃɽʂʉʅʓʍ ʅʀʊɽʁ ɼʃʗ ɸʈʄʀʈʆɺɸʅʀʗ 

ɺʆʃʆʂʅʀʉʊʓʍ ʂʆʄʇʆɿʀʎʀʆʅʅʓʍ ʄɸʊɽʈʀɸʃʆɺ, ʇʈʀʄɽʅʗɽʄʓʍ ɺ 

ʅɽʌʊɽɻɸɿʆɺʆʁ ʆʊʈɸʉʃʀ 

 

ʇʘʥʠʥ ʄ.ʀ., ʂʘʧʫʩʪʠʥ ɺ.ʄ., ʎʠʤʙʘʣʶʢ ɸ.ɽ. //  ʀʟʚʝʩʪʠʷ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ. 

ʊʝʭʥʦʣʦʛʠʷ ʪʝʢʩʪʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ï 2021. - ˉ6 (396). ï ʉ.103-106 

  

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʩʦʟʜʘʥʠʷ ʜʣʷ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ ʥʦʚʳʭ ʚʠʜʦʚ 

ʛʠʙʨʠʜʥʳʭ ʚʦʣʦʢʥʠʩʪʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʬʦʨʤʠʨʫʝʤʳʭ ʥʘ ʙʘʟʝ ʘʨʤʠʨʦʚʘʥʠʷ ʠʭ 

ʢʦʤʧʣʝʢʩʥʳʤʠ ʥʠʪʷʤʠ ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ, ʫʩʪʦʡʯʠʚʳʭ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʘʛʨʝʩʩʠʚʥʳʭ ʩʨʝʜ. 

ɻʠʙʨʠʜʥʳʝ ʚʦʣʦʢʥʠʩʪʳʝ ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʬʠʣʴʪʨʳ ʤʦʛʫʪ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ 

ʨʘʟʜʝʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʬʨʘʢʮʠʡ, ʦʩʫʰʢʠ ʠ ʦʯʠʩʪʢʠ ʥʝʬʪʠ ʠ ʛʘʟʦʚ ʦʪ ʨʘʟʣʠʯʥʳʭ ʧʨʠʤʝʩʝʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʤʧʣʝʢʩʥʳʝ ʥʠʪʠ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʢʘʯʝʩʪʚʝ ʘʨʤʠʨʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ɺʇʂʄ, 

ʙʣʘʛʦʜʘʨʷ ʩʚʦʠʤ ʩʧʝʮʠʬʠʯʥʳʤ ʩʚʦʡʩʪʚʘʤ, ʠ ʩʚʦʡʩʪʚʘʤ ʩʚʷʟʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ, ʧʦʟʚʦʣʷʶʪ 

ʩʦʟʜʘʚʘʪʴ ʥʦʚʳʝ ʤʘʪʝʨʠʘʣʳ ʩ ʫʥʠʢʘʣʴʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʅʘ ʨʠʩ. 

ʧʨʝʜʩʪʘʚʣʝʥ ʬʨʘʛʤʝʥʪ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʬʠʣʴʪʨʘ, ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ 

ʠʟ ʢʦʤʧʣʝʢʩʥʳʭ ʥʠʪʝʡ (ʫʛʣʝʨʦʜʥʳʭ ʠ ʧʦʣʠʧʨʦʧʠʣʝʥʦʚʳʭ), 

ʧʨʠʤʝʥʷʝʤʳʡ ʜʣʷ ʦʯʠʩʪʢʠ ʦʪ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ ʠ ʦʩʫʰʢʠ (ʦʪ 

ʚʦʜʷʥʳʭ ʧʘʨʦʚ) ʧʦʧʫʪʥʦʛʦ ʥʝʬʪʷʥʦʛʦ ʛʘʟʘ. 
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1.1.9. ʇʋʊʀ ʆʇʊʀʄʀɿɸʎʀʀ ʉʊʈʋʂʊʋʈ ɸʈʄʀʈʋʖʑʀʍ ʂʆʄʇʆʅɽʅʊʆɺ 

ʂʆʄʇʆɿʀʎʀʆʅʅʓʍ ʄɸʊɽʈʀɸʃʆɺ ʉʇɽʎʀɸʃʔʅʆɻʆ ʅɸɿʅɸʏɽʅʀʗ 

 

ʇʘʥʠʥ ʀ.ʅ., ʇʘʥʠʥ ɸ.ʀ., ʉʝʣʝʟʥʝʚ ɸ.ʅ. // ʀʟʚʝʩʪʠʷ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ. 

ʊʝʭʥʦʣʦʛʠʷ ʪʝʢʩʪʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ï 2021. - ˉ6 (396). ï ʉ.98-103 

  

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʧʫʪʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʘʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʠʟʜʝʣʠʷ, ʧʦʜʚʝʨʛʘʝʤʳʝ ʚʳʩʦʢʠʤ 

ʥʘʛʨʫʟʢʘʤ ʧʨʠ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʊʝʦʨʝʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʳ ʩʧʦʩʦʙʳ ʫʧʨʦʯʥʝʥʠʷ ʘʨʤʠʨʫʶʱʠʭ 

ʩʪʨʫʢʪʫʨ ʢʦʤʧʦʟʠʪʦʚ ʩ ʧʦʤʦʱʴʶ ʥʘʤʦʪʦʢ ʩʦʤʢʥʫʪʦʡ ʩʪʨʫʢʪʫʨʳ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʦʣʫʯʝʥʠʷ ʦʙʣʝʛʯʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʙʝʟ ʧʦʪʝʨʠ ʧʨʦʯʥʦʩʪʠ ʠʟʜʝʣʠʡ ʠʟ ʥʠʭ. ʇʦʢʘʟʘʥʦ, ʯʪʦ 

ʩʦʤʢʥʫʪʳʝ ʥʘʤʦʪʢʠ ʩ ʨʘʩʯʝʪʥʦʡ ʩʪʝʧʝʥʴʶ ʟʘʤʳʢʘʥʠʷ ʥʘʤʦʪʢʠ, ʚʳʧʦʣʥʷʝʤʳʝ ʠʟ ʪʝʨʤʦʩʪʦʡʢʠʭ 

ʥʠʪʝʡ ʧʦ ʧʨʝʜʣʘʛʘʝʤʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʧʦʟʚʦʣʷʶʪ ʨʘʩʰʠʨʠʪʴ ʦʙʣʘʩʪʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ. ʇʦʣʫʯʝʥʥʳʝ 

ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʧʦʣʦʞʝʥʠʷ ʧʦʟʚʦʣʠʣʠ, ʥʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʠʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʨʘʩʯʝʪʦʚ, 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʥʦʚʳʝ, ʚʳʩʦʢʦʧʨʦʯʥʳʝ ʩʪʨʫʢʪʫʨʳ ʘʨʤʠʨʫʶʱʠʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʇʦʣʫʯʝʥʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʧʦʣʦʞʝʥʠʷ ʧʦʟʚʦʣʠʣʠ, ʥʘ 

ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʠʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʨʘʩʯʝʪʦʚ, 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʥʦʚʳʝ, ʚʳʩʦʢʦʧʨʦʯʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʘʨʤʠʨʫʶʱʠʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʬʦʨʤʠʨʫʝʤʳʭ 

ʥʘ ʙʘʟʝ ʪʝʣ ʚʨʘʱʝʥʠʷ). ʅʘ ʨʠʩ. ʧʨʝʜʩʪʘʚʣʝʥʳ: ʘ) ï ʠʟʜʝʣʠʷ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʘʨʤʠʨʦʚʘʥʥʳʝ 23-

ʩʦʤʢʥʫʪʳʤʠ "ʦʧʝʨʝʞʘʶʱʠʤʠ" ʥʘʤʦʪʢʘʤʠ; ʠ ʙ) ï 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʝ ʦʙʦʣʦʯʢʠ ʠʟ 

ʫʛʣʝʨʦʜʥʳʭ ʥʠʪʝʡ. 

 

 

1.1.10. ɺʃʀʗʅʀɽ ʄʆɼʀʌʀʂɸʎʀʀ ʇʆɺɽʈʍʅʆʉʊʀ ʋɻʃɽʈʆɼʅʓʍ ɺʆʃʆʂʆʅ 

ʅɸ ʌʀɿʀʂʆ-ʄɽʍɸʅʀʏɽʉʂʀɽ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ʋɻʃɽʇʃɸʉʊʀʂʆɺ 

 

ʄʦʨʦʟʦʚ  ʉ.ɺ., ɸʥʘʥʴʠʥ  ʉ.ɺ. // ʇʦʣʟʫʥʦʚʩʢʠʡ ʚʝʩʪʥʠʢ. ï 2022. - ˉ1. ï ʉ.134-138 

  

ʋʣʫʯʰʝʥʠʝ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʫʪʝʤ 

ʤʦʜʠʬʠʢʘʮʠʠ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʧʦʣʥʠʪʝʣʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ 

ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʷ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʤʦʜʠʬʠʢʘʮʠʠ 

ʧʦʚʝʨʭʥʦʩʪʠ ʫʛʣʝʨʦʜʥʦʛʦ ʚʦʣʦʢʥʘ ʥʘ ʧʨʦʯʥʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ ʫʛʣʝʧʣʘʩʪʠʢʘ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʦʜʠʬʠʢʘʪʦʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʫʛʣʝʨʦʜʥʳʭ 

ʚʦʣʦʢʦʥ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʠʣʫʯʰʠʝ ʧʨʦʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʙʣʶʜʘʣʠʩʴ ʧʨʠ ʠʩʧʳʪʘʥʠʠ 

ʚʦʣʦʢʦʥ ʠ ʤʠʢʨʦʧʣʘʩʪʠʢʦʚ ʥʘ ʠʭ ʦʩʥʦʚʝ, ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʪʦʨʳʭ ʙʳʣʘ ʦʙʨʘʙʦʪʘʥʘ ʘʮʝʪʦʥʦʤ. 

ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʤʦʜʠʬʠʢʘʪʦʨʘ ʙʳʣ ʧʨʦʚʝʜʝʥ ʚʪʦʨʦʡ ʵʪʘʧ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʝʦʙʭʦʜʠʤʦ ʙʳʣʦ 

ʦʧʨʝʜʝʣʠʪʴ, ʥʘʩʢʦʣʴʢʦ ʚʦʟʨʘʩʪʫʪ ʧʨʦʯʥʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʫʛʣʝʧʣʘʩʪʠʢʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʤ. ɹʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʧʳʪʘʥʠʷ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʠ 

ʥʝʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʫʛʣʝʧʣʘʩʪʠʢʘ ʥʘ ʨʘʩʪʷʞʝʥʠʝ ʠ ʪʨʝʭʪʦʯʝʯʥʳʡ ʠʟʛʠʙ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʳʪʘʥʠʡ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʥʘ ʨʘʩʪʷʞʝʥʠʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ 

ʫʛʣʝʧʣʘʩʪʠʢʘ ʫʚʝʣʠʯʠʣʩʷ ʚ 2,2 ʨʘʟʘ, ʘ ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʥʘ ʠʟʛʠʙ - ʚ 1,5 ʨʘʟʘ. ʅʘ ʵʪʦʤ ʦʩʥʦʚʘʥʠʠ 

ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʘʢʪʠʚʘʮʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʫʛʣʝʨʦʜʥʦʛʦ ʚʦʣʦʢʥʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ 

ʘʜʛʝʟʠʠ ʥʘʧʦʣʥʠʪʝʣʷ ʢ ʩʚʷʟʫʶʱʝʤʫ ʚ ʫʛʣʝʧʣʘʩʪʠʢʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ 

ʝʛʦ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 
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1.1.11. ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʇʈʀʄɽʅɽʅʀʗ ɸʅʀɿʆɻʈʀɼʅʓʍ ʂʆʄʇʆɿʀʊʅʓʍ 

ʕʃɽʄɽʅʊʆɺ ɺ ʉʀʃʆɺʓʍ ʂʆʅʉʊʈʋʂʎʀʗʍ ʂʈʓʃɸ ʉɸʄʆʃɽʊɸ 

 

ɸʟʠʢʦʚ  ʅ.ʉ., ɿʠʥʠʥ  ɸ.ɺ., ɸʣʠʧʦʚ  ɸ.ɽ. // ʇʨʦʙʣʝʤʳ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. ï 

2021. - ˉ3. ï ʉ.91-101 

  

ʈʘʩʩʤʦʪʨʝʥʘ ʟʘʜʘʯʘ ʦʙʝʩʧʝʯʝʥʠʷ ʚʝʩʦʚʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʚʠʘʮʠʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʩ 

ʧʦʚʳʰʝʥʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʥʘʜʝʞʥʦʩʪʠ ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʩʠʣʦʚʳʭ ʵʣʝʤʝʥʪʦʚ 

ʢʦʤʧʦʟʠʪʥʳʭ ʩʝʪʯʘʪʳʭ (ʘʥʠʟʦʛʨʠʜʥʳʭ) ʢʦʥʩʪʨʫʢʮʠʡ. ʅʘ ʦʩʥʦʚʝ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʥʘʛʨʫʞʝʥʥʦʩʪʠ, ʥʝʩʫʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʚʝʩʦʚʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʚʫʭ ʚʘʨʠʘʥʪʦʚ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʩʠʣʦʚʦʡ ʩʭʝʤʳ 

ʢʦʤʧʦʟʠʪʥʦʛʦ ʢʨʳʣʘ ʩʘʤʦʣʝʪʘ - ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʢʝʩʩʦʥʥʦʛʦ ʪʠʧʘ ʠ ʛʠʙʨʠʜʥʦʛʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʘʥʠʟʦʛʨʠʜʥʳʭ ʥʝʨʚʶʨ ʠʟ ʫʛʣʝʧʣʘʩʪʠʢʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʳʡ 

ʚʘʨʠʘʥʪ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʩʠʣʦʚʦʡ ʩʭʝʤʳ ʢʨʳʣʘ ʩ ʩʝʪʯʘʪʳʤʠ ʢʦʤʧʦʟʠʪʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ 

ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʠʪʴ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʛʨʫʟʦʢ ʤʝʞʜʫ ʩʠʣʦʚʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʢʨʳʣʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʭʝʤʦʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʝʭʤʝʨʥʳʭ ʩʝʪʯʘʪʳʭ ʥʝʨʚʶʨ ʚ ʢʘʯʝʩʪʚʝ 

ʥʝʩʫʱʠʭ ʵʣʝʤʝʥʪʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʫʶ ʠʟʛʠʙʥʫʶ ʠ ʢʨʫʪʠʣʴʥʫʶ ʞʝʩʪʢʦʩʪʠ ʢʨʳʣʘ ʠ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʤʘʩʩʳ ʢʦʥʩʪʨʫʢʮʠʠ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʪʦʥʢʠʭ ʥʝʩʠʣʦʚʳʭ ʦʙʰʠʚʦʢ. 

 

 

1.1.12. ʇʆʃʋʏɽʅʀɽ ʂʆʄʇʆɿʀʎʀʆʅʅʓʍ ʅʀʊɽʁ ʀ ʇʆʃʓʍ 

ʂɽʈɸʄʀʏɽʉʂʀʍ ɺʆʃʆʂʆʅ ʅɸ ʆʉʅʆɺɽ ʋɻʃɽʈʆɼʅʆɻʆ ɺʆʃʆʂʅɸ ʀ ʆʂʉʀɼɸ 

ɸʃʖʄʀʅʀʗ 

 

ʋʨʚʘʥʦʚ  ʉ.ɸ., ʇʫʰʠʥʘ  ɽ.ɸ., ʂʘʟʝʥʥʦʚ  ʅ.ɺ. // ʀʟʚʝʩʪʠʷ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ. 

ʉʝʨʠʷ: ʭʠʤʠʷ ʠ ʭʠʤʠʯʝʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷ. ï 2021. ï ʊ.64, ˉ12. ï ʉ.55-59 

  

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʠʟʛʦʪʦʚʣʝʥʳ ʠ ʠʩʩʣʝʜʦʚʘʥʳ ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʥʠʪʠ ʩʦʩʪʘʚʘ çʫʛʣʝʨʦʜ-

ʢʝʨʘʤʠʢʘè. ɺ ʢʘʯʝʩʪʚʝ ʫʛʣʝʨʦʜʥʦʡ ʦʩʥʦʚʳ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚʦʣʦʢʥʘ ʤʘʨʢʠ ʋʂʅ-12ʢ, ʧʦʣʫʯʝʥʥʳʝ 

ʠʟ ʧʦʣʠʘʢʨʠʣʦʥʠʪʨʠʣʘ. ʂʝʨʘʤʠʯʝʩʢʦʝ ʧʦʢʨʳʪʠʝ ʩʠʥʪʝʟʠʨʦʚʘʥʦ ʠʟ ʦʢʩʠʜʘ ʘʣʶʤʠʥʠʷ. 

ʀʟʛʦʪʦʚʣʝʥʠʝ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʥʠʪʝʡ ʧʨʦʚʦʜʠʣʠ ʚ ʭʦʜʝ ʧʦʚʪʦʨʷʝʤʦʛʦ ʤʥʦʛʦʩʪʘʜʠʡʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʚʢʣʶʯʘʚʰʝʛʦ ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʚʦʜʥʦʛʦ ʟʦʣʷ ʛʠʜʨʦʢʩʠʜʘ ʘʣʶʤʠʥʠʷ, ʝʛʦ ʥʘʥʝʩʝʥʠʝ ʥʘ 

ʫʛʣʝʨʦʜʥʫʶ ʦʩʥʦʚʫ ʠ ʧʨʦʢʘʣʢʫ ʧʦʣʫʯʘʝʤʳʭ ʥʠʪʝʡ ʚ ʧʨʦʪʦʯʥʦʤ ʨʝʘʢʪʦʨʝ ʚ ʠʥʝʨʪʥʦʡ ʘʪʤʦʩʬʝʨʝ 

(Ar) ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 1000 ÁC. ʄʝʪʦʜʦʤ ʨʝʥʪʛʝʥʦʬʘʟʦʚʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʦ ʧʦʜʪʚʝʨʞʜʝʥʦ, ʯʪʦ 

ʧʦʣʫʯʘʶʱʝʝʩʷ  ʠʟ  ʦʢʩʠʜʘ  ʘʣʶʤʠʥʠʷ  ʢʝʨʘʤʠʯʝʩʢʦʝ ʧʦʢʨʳʪʠʝ  ʩʦʩʪʦʠʪ  ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʠʟ ʝʛʦ 

Ŭ-ʬʘʟʳ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʣʠʯʠʝ ʦʢʩʠʜʘ ʘʣʶʤʠʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʫʛʣʝʨʦʜʥʦʛʦ ʚʦʣʦʢʥʘ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʱʠʪʫ ʫʛʣʝʨʦʜʥʦʡ ʦʩʥʦʚʳ ʠ ʧʦʚʳʰʘʝʪ ʩʤʘʯʠʚʘʝʤʦʩʪʴ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ 

ʨʘʩʰʠʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʢʘʢ ʧʨʠʤʝʥʝʥʠʷ, ʪʘʢ ʠ ʤʦʜʠʬʠʢʘʮʠʠ ʧʦʩʣʝʜʥʝʛʦ. ʉʦʛʣʘʩʥʦ 

ʪʝʨʤʦʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʪʘʢʦʝ ʧʦʢʨʳʪʠʝ ʧʦʚʳʰʘʝʪ 

ʪʝʨʤʦʫʩʪʦʡʯʠʚʦʩʪʴ ʚʦʣʦʢʥʘ ʥʘ ʚʦʟʜʫʭʝ, ʘ ʠʤʝʥʥʦ ʩʜʚʠʛʘʝʪ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘʯʘʣʘ ʘʢʪʠʚʥʦʛʦ 

ʦʢʠʩʣʝʥʠʷ ʥʘ 120-150ÁC ʚʧʣʦʪʴ ʜʦ 550ÁC. 

 

  

1.1.13. ɺʓʉʆʂʆʊɽʄʇɽʈɸʊʋʈʅʓɽ ʋɿʃʓ ʊʈɽʅʀʗ ʉ 

ʋɻʃɽʈʆɼʉʆɼɽʈɾɸʑʀʄʀ ʄɸʊɽʈʀɸʃɸʄʀ 

 

ʈʦʱʠʥ ʄ.ʅ. // ɺʝʩʪʥʠʢ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ. ï 2021. - ˉ11. ï ʉ42-44. 

  

ʈʘʩʩʤʦʪʨʝʥʦ ʬʨʠʢʮʠʦʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʫʛʣʝʨʦʜ-ʫʛʣʝʨʦʜʥʳʭ ʢʦʤʧʦʟʠʪʦʚ ʩʦ ʩʪʘʣʴʶ 

ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ʀʩʩʣʝʜʦʚʘʥʳ ʘʥʪʠʬʨʠʢʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʫʛʣʝʨʦʜʥʳʭ ʢʦʤʧʦʟʠʪʦʚ 

ʧʨʠ ʪʨʝʥʠʠ ʧʦ ʩʪʘʣʠ ʧʨʠ ʩʢʦʨʦʩʪʷʭ 0,05-0,25 ʤ/ʩ ʠ ʜʘʚʣʝʥʠʷʭ 0,3-1,0 ʄʇʘ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʫʩʪʘʥʦʚʣʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʤʘʪʝʨʠʘʣʘ ʍʘʨʜʢʘʨʙ-ʊ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʘʪʝʨʠʘʣʦʤ ɸʨʛʘʣʦʥ-2D. 
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1.1.14. ʇɽʈʉʇɽʂʊʀɺʓ ʄɽʊʆɼɸ ʇɸʈʆʌɸɿʅʆɻʆ ʉʀʃʀʎʀʈʆɺɸʅʀʗ ɼʃʗ 

ʇʆʃʋʏɽʅʀʗ ʌʈʀʂʎʀʆʅʅʓʍ ʂɽʈɸʄʆʄɸʊʈʀʏʅʓʍ ʂʆʄʇʆɿʀʊʆɺ ʉ SiC 

ʄɸʊʈʀʎɽʁ 

 

ʅʠʣʦʚ ɸ.ʉ., ɾʫʢʦʚ ɼ.ɸ. // ʊʨʘʥʩʧʦʨʪʥʦʝ, ʛʦʨʥʦʝ ʠ ʩʪʨʦʠʪʝʣʴʥʦʝ ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ: ʥʘʫʢʘ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʦ. ï 2021. - ˉ13. ï ʉ.18-25 

  

ʇʨʠʚʝʜʝʥ ʘʥʘʣʠʟ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʚʘʨʠʘʥʪʘ ʧʨʦʮʝʩʩʘ ʧʦʣʫʯʝʥʠʷ ʢʝʨʘʤʦʤʘʪʨʠʯʥʳʭ 

ʢʦʤʧʦʟʠʪʦʚ (ʂʄʂ) - ʤʝʪʦʜ ʧʘʨʦʬʘʟʥʦʛʦ ʩʠʣʠʮʠʨʦʚʘʥʠʷ. ɺʳʷʚʣʝʥʳ 

ʦʩʦʙʝʥʥʦʩʪʠ, ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ 

ʫʧʨʘʚʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʚʨʝʤʝʥʥʳʤʠ ʨʝʞʠʤʘʤʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ 

ʂʄʂ, ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʢʘʢ ʩʦʩʪʘʚʦʤ, ʪʘʢ ʠ ʩʚʦʡʩʪʚʘʤʠ. ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ 

ʜʘʥʥʳʡ ʤʝʪʦʜ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʭ 

ʬʨʠʢʮʠʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤ ʪʦʨʤʦʞʝʥʠʷ ʚʳʩʦʢʦʵʥʝʨʛʝʪʠʯʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. ʈʠʩ. ʊʦʨʤʦʟʥʳʝ ʜʠʩʢʠ ʠʟ ʂʄʂ ʜʣʷ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʩʢʦʨʦʩʪʥʳʭ ʧʦʜʚʠʞʥʳʭ ʩʦʩʪʘʚʦʚ 

 

 

1.2. ʎʝʣʣʶʣʦʟʘ, ʚʠʩʢʦʟʘ, ʩʦʨʙʝʥʪʳ. ʋʄ ʚ ʤʝʜʠʮʠʥʝ 

 

1.2.1. ʈɸɿʈɸɹʆʊʂɸ ʋɻʃɽʈʆɼʅʓʍ ʉʆʈɹɽʅʊʆɺ ʄɽɼʀʎʀʅʉʂʆɻʆ 

ʅɸɿʅɸʏɽʅʀʗ 

 

ʇʴʷʥʦʚʘ ʃ.ɻ., ʃʘʚʨʝʥʦʚ ɸ.ɺ., ʃʝʦʥʪʴʝʚʘ ʅ.ʅ. //  ʂʦʥʬʝʨʝʥʮʠʷ: çʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ 

ʧʨʦʙʣʝʤʳ ʘʜʩʦʨʙʮʠʠ, ʩʪʨʫʢʪʫʨʳ ʠ ʭʠʤʠʠ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʥʦʧʦʨʠʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚè. ï 2021. ï 

ʉ.68-70 

  
ʅʘ ʦʩʥʦʚʝ ʥʘʥʦʜʠʩʧʝʨʩʥʦʛʦ (ʪʝʭʥʠʯʝʩʢʦʛʦ) ʫʛʣʝʨʦʜʘ ʥʘ ʦʩʥʦʚʝ ʤʘʪʨʠʯʥʦʛʦ ʩʠʥʪʝʟʘ 

ʨʘʟʨʘʙʦʪʘʥʳ ʧʦʨʠʩʪʳʝ ʫʛʣʝʨʦʜ-ʫʛʣʝʨʦʜʥʳʝ ʤʘʪʝʨʠʘʣʳ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʅʦʚʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʩʠʥʪʝʟʘ ʫʛʣʝʨʦʜʥʳʭ ʩʦʨʙʝʥʪʦʚ ʧʦʟʚʦʣʠʣʦ ʩʦʟʜʘʪʴ ʤʘʪʝʨʠʘʣʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʪʨʝʙʦʚʘʥʠʷʤ ʤʝʜʠʮʠʥʳ: ʛʝʤʦʩʦʨʙʝʥʪ ʫʛʣʝʨʦʜʥʳʡ ʚ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʨʘʩʪʚʦʨʝ ʩʪʝʨʠʣʴʥʳʡ, 

ʵʥʪʝʨʦʩʦʨʙʝʥʪ ʫʛʣʝʨʦʜʥʳʡ. ʄʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʩʦʨʙʝʥʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ 

ʥʘʥʦʜʠʩʧʝʨʩʥʦʛʦ ʫʛʣʝʨʦʜʘ, ʦʙʣʘʜʘʶʪ ʫʥʠʢʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ.  ʀʩʧʦʣʴʟʫʝʤʳʝ ʤʦʜʠʬʠʢʘʪʦʨʳ 

ʜʣʷ ʩʠʥʪʝʟʘ ʩʦʨʙʝʥʪʦʚ ʤʝʜʠʮʠʥʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʩʦʨʙʮʠʦʥʥʦʡ 

ʪʝʨʘʧʠʠ. ʆʥʠ ʥʝʪʦʢʩʠʯʥʳ, ʤʦʥʦʤʝʨʳ ʤʦʜʠʬʠʢʘʪʦʨʦʚ ʨʘʩʪʚʦʨʠʤʳ ʚ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʘʭ, 

ʜʦʩʪʫʧʥʳ. 

 
 

1.2.2. ʈɸɿɺʀʊʀɽ ʇʆɼʍʆɼɸ ʂ ʆʎɽʅʂɽ ʇʈɽɼɽʃʔʅʓʍ ɺɽʃʀʏʀʅ 

ɸɼʉʆʈɹʎʀʆʅʅʆʉʊʀ ʄʋʃʀʈʆɺɸʅʅʆʁ ɼɽʌʆʈʄɸʎʀʀ ʄʀʂʈʆʇʆʈʀʉʊʓʍ 

ʋɻʃɽʈʆɼʅʓʍ ɸɼʉʆʈɹɽʅʊʆɺ 

 

ʐʢʦʣʠʥ  ɸ.ɺ., ʌʦʤʢʠʥ  ɸ.ɸ., ʄʝʥʴʰʠʢʦʚ  ʀ.ɽ. // ʍʠʤʠʯʝʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʩʝʛʦʜʥʷ. ï 

2021. - ˉ6. ï ʉ.50-55 

  

ɺ ʤʘʪʝʨʠʘʣʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʜʝʬʦʨʤʘʮʠʷ ʤʠʢʨʦʧʦʨʠʩʪʳʭ ʫʛʣʝʨʦʜʥʳʭ ʘʜʩʦʨʙʝʥʪʦʚ, 

ʩʪʠʤʫʣʠʨʦʚʘʥʥʘʷ ʬʠʟʠʯʝʩʢʦʡ ʘʜʩʦʨʙʮʠʝʡ ʛʘʟʦʚ ʠ ʧʘʨʦʚ, ʧʦʣʦʞʠʪʝʣʴʥʘ ʚ ʦʙʣʘʩʪʠ 

ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʘʧʦʣʥʝʥʠʡ. ʇʦʩʢʦʣʴʢʫ ʩʞʠʤʘʝʤʦʩʪʴ ʪʚʝʨʜʳʭ ʪʝʣ ʦʙʳʯʥʦ ʥʝʚʝʣʠʢʘ, ʪʦ 

ʘʜʩʦʨʙʮʠʦʥʥʘʷ ʜʝʬʦʨʤʘʮʠʷ ʧʦʨʠʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚ - ʦʪʥʦʩʠʪʝʣʴʥʦ çʞʝʩʪʢʠʭè ʘʜʩʦʨʙʝʥʪʦʚ, ʪʘʢʠʭ 

ʢʘʢ ʤʠʢʨʦʧʦʨʠʩʪʳʝ ʫʛʣʝʨʦʜʥʳʝ ʘʜʩʦʨʙʝʥʪʳ, ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ ʧʨʦʮʝʥʪʘ 
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1.2.3. ʋʇʈʆʑɽʅʅʆɽ ʀʄʀʊɸʎʀʆʅʅʆɽ ʂʆʄʇʔʖʊɽʈʅʆɽ ʄʆɼɽʃʀʈʆɺɸʅʀɽ 

ʀ ɸʅɸʃʀɿ ʅɸʇʈʗɾɽʅʅʆ-ɼɽʌʆʈʄʀʈʆɺɸʅʅʆɻʆ ʉʆʉʊʆʗʅʀʗ ʕʅɼʆʇʈʆʊɽɿɸ 

ʊɸɿʆɹɽɼʈɽʅʅʆɻʆ ʉʋʉʊɸɺɸ ʀɿ ʋɻʃɽʈʆɼ-ʋɻʃɽʈʆɼʅʆɻʆ 

ʂʆʄʇʆɿʀʎʀʆʅʅʆɻʆ ʄɸʊɽʈʀɸʃɸ ɺ ʋʇʈʋɻʆʁ ʉʈɽɼɽ 

 

ʇʦʥʦʤʘʨʝʚʘ  ʉ.ɺ., ʈʘʟʫʤʦʚʩʢʠʡ  ɽ.ʉ. // ʇʨʦʙʣʝʤʳ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. ï 

2021. - ˉ3. ï ʉ.110-116 

  

ɺ ʥʘʫʯʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʫʧʨʦʱʝʥʥʦʛʦ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʵʥʜʦʧʨʦʪʝʟʘ ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ ʩʫʩʪʘʚʘ 

ʠʟ ʫʛʣʝʨʦʜ-ʫʛʣʝʨʦʜʥʦʛʦ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʫʧʨʫʛʦʡ ʩʨʝʜʝ. ʇʨʝʜʩʪʘʚʣʝʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʩʪʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʵʣʝʤʝʥʪʘ ʢʦʩʪʥʦʛʦ ʧʨʦʪʝʟʘ, ʚʳʧʦʣʥʝʥʥʦʛʦ ʠʟ ʚʦʣʦʢʥʠʩʪʦʛʦ 

ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʫʛʣʝʨʦʜʥʳʤ ʚʦʣʦʢʥʦʤ ʚ ʚʠʜʝ ʘʨʤʠʨʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʠ 

ʬʝʥʦʣʬʦʨʤʘʣʴʜʝʛʠʜʥʦʡ ʩʤʦʣʳ ʚ ʢʘʯʝʩʪʚʝ ʩʚʷʟʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ. ʆʩʥʦʚʥʳʤʠ ʜʦʧʫʱʝʥʠʷʤʠ, 

ʧʨʠʥʠʤʘʝʤʳʤʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʩʯʝʪʘ, ʷʚʣʷʶʪʩʷ ʫʧʨʦʱʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʢʘʢ ʦʨʪʦʪʨʦʧʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʛʦʤʦʛʝʥʠʟʠʨʦʚʘʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, 

ʘ ʪʘʢʞʝ ʦʮʝʥʢʘ ʟʘʧʘʩʦʚ ʧʦ ʤʘʢʩʠʤʘʣʴʥʳʤ ʥʘʧʨʷʞʝʥʠʷʤ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʢʨʠʪʝʨʠʝʚ ʧʨʦʯʥʦʩʪʠ. 

 

1.2.4. ʉʇɽʎʀʌʀʂɸ ʇʆʃʋʏɽʅʀʗ ʋɻʃɽʈʆɼʅʓʍ ɸɼʉʆʈɹɽʅʊʆɺ ʀɿ 

ʀʉʂʆʇɸɽʄʓʍ ʂɸʄɽʅʅʓʍ ʋɻʃɽʁ 
 

ɼʫʜʘʨʝʚ ɺ.ʀ., ʌʠʣʘʪʦʚʘ ɽ.ɻ., ɼʫʜʘʨʝʚ ɼ.ʀ. // ʂʦʥʬʝʨʝʥʮʠʷ: çʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ 

ʧʨʦʙʣʝʤʳ ʘʜʩʦʨʙʮʠʠ, ʩʪʨʫʢʪʫʨʳ ʠ ʭʠʤʠʠ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʥʦʧʦʨʠʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚè. ï 2021. ï 

ʉ.62-64 

 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʢʘʤʝʥʥʳʭ ʫʛʣʝʡ ʷʚʣʷʝʪʩʷ ʠʭ ʤʝʪʘʤʦʨʬʠʟʤ ʠʣʠ ʫʛʣʝʬʠʢʘʮʠʷ ʚʦ ʚʨʝʤʝʥʠ, 

ʯʪʦ ʧʦ ʩʫʱʝʩʪʚʫ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʩʪʝʧʝʥʥʦʝ ʧʨʝʚʨʘʱʝʥʠʝ ʠʩʭʦʜʥʳʭ ʫʛʣʝʨʦʜʩʦʜʝʨʞʘʱʠʭ 

ʤʘʪʝʨʠʘʣʦʚ ʚ ʫʛʣʠ ʩ ʧʦʩʪʦʷʥʥʦ ʚʦʟʨʘʩʪʘʶʱʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʫʛʣʝʨʦʜʘ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ 

ʦʪʣʦʞʝʥʠʡ ʠ ʫʩʣʦʚʠʡ ʦʪʣʦʞʝʥʠʡ ʦʧʨʝʜʝʣʠʣʠʩʴ ʩʦʩʪʘʚ ʠ ʩʚʦʡʩʪʚʘ ʫʛʣʝʡ, ʧʨʦʰʝʜʰʠʭ ʧʨʦʮʝʩʩʳ 

ʧʨʝʚʨʘʱʝʥʠʷ ʚ ʘʵʨʦʙʥʳʭ ʠʣʠ ʘʥʘʵʨʦʙʥʳʭ ʫʩʣʦʚʠʷʭ.  ʇʨʠʥʷʪʦ ʧʦʜʨʘʟʜʝʣʷʪʴ ʠʩʢʦʧʘʝʤʳʝ ʫʛʣʠ ʧʦ 

ʩʪʝʧʝʥʠ ʫʛʣʝʬʠʢʘʮʠʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ  ʥʘ ʪʨʠ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ: ʙʫʨʳʝ, ʢʘʤʝʥʥʳʝ 

ʫʛʣʠ ʠ ʘʥʪʨʘʮʠʪʳ. 

 

 

1.2.5. ʇɽʈʉʇɽʂʊʀɺʓ ʇʈʀʄɽʅɽʅʀʗ ʌʋʃʃɽʈɽʅʆɺ ɺ ʄɽɼʀʎʀʅʉʂʆʁ 

ʇʈɸʂʊʀʂɽ 

 

 ʃʳʩʝʥʢʦ ʀ.ʖ. // ʂʦʥʬʝʨʝʥʮʠʷ çɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʥʘʫʢè. - 2021. -  ʉ.219-221 

 

ɹʣʘʛʦʜʘʨʷ  ʩʚʦʠʤ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʬʫʣʣʝʨʝʥʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʚʝʢʪʦʨʦʚ ʜʣʷ ʜʦʩʪʘʚʢʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʚ ʢʣʝʪʢʠ ʦʨʛʘʥʠʟʤʘ. ʇʨʝʠʤʫʱʝʩʪʚʘʤʠ ʪʘʢʦʛʦ 

ʩʧʦʩʦʙʘ ʷʚʣʷʝʪʩʷ ʫʣʫʯʰʝʥʥʦʝ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʯʝʨʝʟ ʤʝʤʙʨʘʥʳ 

ʚ ʮʝʣʝʚʳʝ ʢʣʝʪʢʠ, ʫʤʝʥʴʰʝʥʠʝ ʜʦʟʳ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʚʝʱʝʩʪʚʘ, ʧʦʩʢʦʣʴʢʫ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦʣʷ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚʝʱʝʩʪʚʘ ʚ ʢʣʝʪʢʫ. ʌʫʣʣʝʨʝʥʳ ʨʘʟʤʝʨʦʤ ʦʢʦʣʦ 1 ʥʤ ʠʤʝʶʪ ʛʠʜʨʦʬʦʙʥʳʡ 

ʢʘʨʢʘʩ. ɽʩʣʠ ʢ ʵʪʦʤʫ ʫʛʣʝʨʦʜʥʦʤʫ ʢʘʨʢʘʩʫ ʧʨʠʩʦʝʜʠʥʠʪʴ ʛʠʜʨʦʬʠʣʴʥʳʝ ʛʨʫʧʧʳ, ʪʦ ʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ ʨʘʩʪʚʦʨʠʤʳʝ ʚ ʚʦʜʝ ʩʦʝʜʠʥʝʥʠʷ. ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʜʘʸʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ ʬʫʣʣʝʨʝʥʦʚ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʭ ʠ ʧʨʦʪʠʚʦʨʘʢʦʚʳʭ ʩʨʝʜʩʪʚ, ʧʨʦʪʠʚ 

ʘʤʠʣʦʠʜʦʟʦʚ ʨʘʟʣʠʯʥʦʛʦ ʛʝʥʝʟʘ ʠ ʧʨʦʪʠʚ ʜʨʫʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ.  
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1.2.6. ʇɽʈʉʇɽʂʊʀɺʓ ʇʈʀʄɽʅɽʅʀʗ ɻʈɸʌɽʅɸ ʀ ʅɸʅʆʊʈʋɹʆʂ ɺ 

ʄɽɼʀʎʀʅʉʂʆʁ ʇʈɸʂʊʀʂɽ  
 

ʃʳʩʝʥʢʦ ɸ.ʖ. //  ʂʦʥʬʝʨʝʥʮʠʷ çɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʥʘʫʢè. - 2021. - ʉ.222-225 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʶʪ ʥʝʩʢʦʣʴʢʦ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʥʦʪʨʫʙʦʢ ʚ ʤʝʜʠʮʠʥʝ. ʊʘʢ, ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʩʢʨʫʯʝʥʥʳʭ ʥʠʪʝʡ 

ʥʘʥʦʪʨʫʙʦʢ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʤʳʰʮ. ʂ ʪʦʤʫ ʞʝ ʨʘʟʣʠʯʥʳʝ ʤʦʜʠʬʠʢʘʮʠʠ ʥʘʥʦʪʨʫʙʦʢ 

ʠʤʝʶʪ ʩʚʦʡʩʪʚʘ ʩʚʷʟʳʚʘʪʴ ʪʘʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʢʘʢ ʙʝʣʢʠ, ʫʛʣʝʚʦʜʳ, ʥʫʢʣʝʠʥʦʚʳʝ ʢʠʩʣʦʪʳ, ʘ 

ʪʘʢʞʝ ʧʨʦʥʠʢʘʪʴ ʚ ʮʠʪʦʧʣʘʟʤʫ ʢʣʝʪʦʢ ʠ ʚʳʩʪʫʧʘʪʴ ʚ ʨʦʣʠ ʧʝʨʝʥʦʩʯʠʢʦʚ ʨʘʟʣʠʯʥʳʭ ʤʦʣʝʢʫʣ, 

ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ. ɸ ʩʧʝʮʠʬʠʯʝʩʢʠʝ 

ʵʣʝʢʪʨʠʯʝʩʢʠʝ, ʩʧʝʢʪʨʘʣʴʥʳʝ ʠ ʪʝʨʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʶʪ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ 

ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʣʝʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʘʪʦʣʦʛʠʡ. 

 

 

1.3. ʂʆʄʇʆɿʀʊʓ ɺ ʉʊʈʆʀʊɽʃʔʉʊɺɽ. ɹɸɿɸʃʔʊ 

 

        1.3.1.  ʄʆɼɽʃʀʈʆɺɸʅʀɽ ɼʀʅɸʄʀʏɽʉʂʆɻʆ ʈɸɿʈʋʐɽʅʀʗ ɸʈʄʀʈʆɺɸʅʅʓʍ 

ʋɻʃɽʇʃɸʉʊʀʂʆʄ ɹɽʊʆʅʅʓʍ ʉʃʆʀʉʊʓʍ ʂʆʅʉʊʈʋʂʎʀʁ ʇʈʀ ʋɼɸʈʅʆʄ 

ʅɸɻʈʋɾɽʅʀʀ  

 

ʇʣʷʩʢʠʥ ɸ. ʉ., ɹʝʣʦʚ ʅ. ʅ., ʖʛʦʚ ʅ. ʊ.  //  ʂʦʥʬʝʨʝʥʮʠʷ çʅʝʨʘʚʥʦʚʝʩʥʳʝ ʧʨʦʮʝʩʩʳ ʚ 

ʩʧʣʦʰʥʳʭ ʩʨʝʜʘʭè. ï 2021. ï ʉ.143-146 

  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʯʠʩʣʝʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʫʜʘʨʥʦ-ʚʦʣʥʦʚʦʛʦ ʥʘʛʨʫʞʝʥʠʷ ʩʪʘʣʴʥʳʤ ʫʜʘʨʥʠʢʦʤ ʩʬʝʨʠʯʝʩʢʦʡ ʬʦʨʤʳ ʙʝʪʦʥʥʦʡ ʧʣʠʪʢʠ ʜʚʫʭ 

ʢʦʥʬʠʛʫʨʘʮʠʡ, ʩ ʚʥʝʰʥʠʤ ʘʨʤʠʨʦʚʘʥʠʝʤ ʣʠʩʪʘʤʠ ʫʛʣʝʨʦʜʥʦʛʦ ʚʦʣʦʢʥʠʩʪʦʛʦ ʧʦʣʠʤʝʨʘ ʠ ʙʝʟ 

ʥʝʛʦ. ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʩʣʦʠʩʪʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʩʦ ʩʪʘʣʴʥʳʤ ʠʥʜʝʥʪʦʨʦʤ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʧʨʦʙʠʪʠʝ ʧʨʝʛʨʘʜʳ 

ʠʟ ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ ʙʝʪʦʥʘ, ʫʩʠʣʝʥʥʦʡ ʫʛʣʝʧʣʘʩʪʠʢʦʤ ʩ ʣʠʮʝʚʦʡ ʠ ʪʳʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʥʝʦʙʭʦʜʠʤʦ ʟʘʪʨʘʪʠʪʴ ʵʥʝʨʛʠʠ ʙʦʣʝʝ ʯʝʤ ʥʘ 120% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʙʠʪʠʝʤ ʠʥʜʝʥʪʦʨʦʤ 

ʠʩʭʦʜʥʦʡ ʥʝʘʨʤʠʨʦʚʘʥʥʦʡ ʧʣʠʪʢʠ. 

 

 

1.3.2. ʇʈʀʄɽʅɽʅʀɽ ʌʀɹʈʆɸʈʄʀʈʆɺɸʅʅʓʍ ʇʆʃʀʄɽʈʅʓʍ ʄɸʊɽʈʀɸʃʆɺ 

ʀ ʅɸʅʆɹɽʊʆʅʆɺ ɼʃʗ ʋʉʀʃɽʅʀʗ ʉʊʈʆʀʊɽʃʔʅʓʍ ʂʆʅʉʊʈʋʂʎʀʁ 

 

ʄʠʰʢʦ  ʕ.ʂ., ʊʘʨʘʥ  ʖ.ɺ. // // ʅʘʫʢʘ. ʊʝʭʥʠʢʘ. ʊʝʭʥʦʣʦʛʠʠ (ʇʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʚʝʩʪʥʠʢ). ï 

2022. - ˉ1. ï ʉ.168-171 

  

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʤʝʪʦʜʳ ʫʩʠʣʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʩ 

ʧʦʤʦʱʴʶ ʬʠʙʨʦʘʨʤʠʨʦʚʘʥʥʳʭ ʧʦʣʠʤʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʝʰʝʥʠʷ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʠʭ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʩ 

ʫʩʠʣʠʚʘʝʤʳʤ ʵʣʝʤʝʥʪʦʤ. ʀʟʫʯʘʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ - ʥʦʚʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʩ ʫʥʠʢʘʣʴʥʳʤʠ ʬʠʟʠʢʦ-ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʦ. ʅʘʠʙʦʣʴʰʝʝ 

ʧʨʠʤʝʥʝʥʠʝ ʜʣʷ ʫʩʠʣʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʦʣʫʯʠʣʠ ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʥʘ 

ʦʩʥʦʚʝ ʫʛʣʝʨʦʜʥʳʭ ʚʦʣʦʢʦʥ. ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʥʦʙʝʪʦʥʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʬʫʣʣʝʨʝʥʳ ʠ 

ʬʫʣʣʝʨʦʠʜʳ. 
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1.3.3. ʀʅʅʆɺɸʎʀʆʅʅʓɽ ʉʊʈʆʀʊɽʃʔʅʓɽ ʄɸʊɽʈʀɸʃʓ, ʇʈʀʄɽʅʗɽʄʓɽ 

ʇʈʀ ʈɽʂʆʅʉʊʈʋʂʎʀʀ ɿɼɸʅʀʁ ʀ ʉʆʆʈʋɾɽʅʀʁ 

 

ɿʣʘʷ  ɼ.ɻ., ʉʳʣʢʘ  ɼ.ɺ., ʂʦʚʘʣʝʚʘ  ʀ.ɺ. // ʅʘʫʢʘ. ʊʝʭʥʠʢʘ. ʊʝʭʥʦʣʦʛʠʠ (ʇʦʣʠʪʝʭʥʠʯʝʩʢʠʡ 
ʚʝʩʪʥʠʢ). ï 2022. - ˉ1. ï ʉ.121-123  

  

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ (ʛʨʘʬʝʥ, ʫʛʣʝʨʦʜʥʳʝ ʥʘʥʦʪʨʫʙʢʠ), 

ʧʨʠʤʝʥʷʝʤʳʝ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. ʆʧʠʩʘʥʳ ʠʭ ʩʪʨʫʢʪʫʨʘ 

ʠ ʩʚʦʡʩʪʚʘ, ʘ ʪʘʢʞʝ ʧʨʠʚʝʜʝʥʳ ʠʭ ʜʦʩʪʦʠʥʩʪʚʘ. 

 

 

1.3.4. ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʆɽ ʀ ʈɸʉʉʏɪʊʅʆɽ ʀʉʉʃɽɼʆɺɸʅʀɽ ʃɽʅʊʓ ʀɿ 

ʋɻʃɽʈʆɼʅʆɻʆ ɺʆʃʆʂʅɸ ɼʃʗ ɺʅɽʐʅɽɻʆ ɸʈʄʀʈʆɺɸʅʀʗ ɼɽʈɽɺʗʅʅʓʍ 

ʄʆʉʊʆɺʓʍ ɹʈʋʉʔɽɺ 

 

ʍʦʰʠʤʦʚʘ  ʌ.ʌ., ʇʦʣʠʢʫʪʠʥ  ɸ.ʕ., ʇʘʥʬʠʣʦʚ  ɼ.ɺ. // ʍʠʤʠʷ, ʬʠʟʠʢʘ ʠ ʤʝʭʘʥʠʢʘ 

ʤʘʪʝʨʠʘʣʦʚ. ï 2022. - ˉ1. ï ʉ.01-103 

  

ʈʘʟʚʠʪʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʦʩʪʦʚʳʭ ʙʨʫʩʴʝʚ, 

ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʵʚʦʣʶʮʠʝʡ ʦʧʦʨʥʳʭ, ʫʩʠʣʠʚʘʶʱʠʭ ʠ 

ʘʨʤʠʨʫʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʚʳʭ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʂ ʪʘʢʠʤ ʤʘʪʝʨʠʘʣʘʤ 

ʦʪʥʦʩʷʪʩʷ ʧʦʣʠʤʝʨʥʳʝ ʢʦʤʧʦʟʠʪʳ, ʢʦʪʦʨʳʝ ʫʚʝʣʠʯʠʚʘʶʪ 

ʥʝʩʫʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ, ʧʦʟʚʦʣʷʶʪ ʚʦʩʩʪʘʥʦʚʠʪʴ ʧʨʦʯʥʦʩʪʥʳʝ 

ʩʚʦʡʩʪʚʘ ʠ ʫʚʝʣʠʯʠʚʘʶʪ ʩʨʦʢ ʩʣʫʞʙʳ ʩ ʤʝʥʴʰʠʤʠ ʟʘʪʨʘʪʘʤʠ 

ʠ ʤʝʥʴʰʝʡ ʪʨʫʜʦʸʤʢʦʩʪʴʶ, ʙʣʘʛʦʜʘʨʷ ʧʨʦʩʪʦʡ ʩʪʨʫʢʪʫʨʝ ʠ 

ʤʘʣʦʤʫ ʚʝʩʫ. ʌʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʫʛʣʝʨʦʜʥʦʛʦ ʚʦʣʦʢʥʘ 

(ʋɺ) ʧʨʠʜʘʶʪ ʩʪʦʡʢʦʩʪʴ ʜʝʨʝʚʷʥʥʦʤʫ ʤʦʩʪʦʚʦʤʫ ʙʨʫʩʫ 

(ɼʄɹ) ʧʨʠ ʩʪʘʪʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʷʭ. ʈʘʙʦʪʘ ʦʩʥʦʚʘʥʘ ʥʘ ʪʝʦʨʝʪʠʯʝʩʢʦʤ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʠ 

ʨʘʩʯʸʪʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʣʝʥʪʳ ʋɺ ʜʣʷ ʚʥʝʰʥʝʛʦ ʘʨʤʠʨʦʚʘʥʠʷ ɼʄɹ. ɺʦʧʨʦʩʘʤ ʚʥʝʰʥʝʛʦ 

ʘʨʤʠʨʦʚʘʥʠʷ ʜʝʨʝʚʷʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʦʩʚʷʱʝʥʳ ʨʘʙʦʪʳ [1-3], ʚ ʢʦʪʦʨʳʭ ʧʦʜʨʦʙʥʦ ʠʟʣʦʞʝʥʳ 

ʧʨʠʥʮʠʧʳ ʘʨʤʠʨʦʚʘʥʠʷ ʜʝʨʝʚʷʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʦʧʠʩʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʚʥʝʰʥʝʛʦ ʘʨʤʠʨʦʚʘʥʠʷ 

ʣʝʥʪʦʡ ʠʟ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʚʦʣʦʢʥʘ (ʋɺ) ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʫʩʠʣʝʥʠʷ ʠʟʛʠʙʘʝʤʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʣʝʥʪʦʡ ʠʟ ʋɺ ʠ ʧʨʦʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʛʠʙʘʝʤʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ. 

 

 

 

2.  ɸʊʆʄʅɸʗ ʀ ɸʃʔʊɽʈʅɸʊʀɺʅɸʗ ʕʅɽʈɻɽʊʀʂɸ 

 
 

2.1. ʊʆʅʂʆʇʃɽʅʆʏʅʓɽ ʊɽʍʅʆʃʆɻʀʀ ɺ ʉʆɿɼɸʅʀʀ ʕʃɽʂʊʈʆɼʅʓʍ 

ʄɸʊɽʈʀɸʃʆɺ ɼʃʗ ʇɽʈʉʇɽʂʊʀɺʅʓʍ ʀʉʊʆʏʅʀʂʆɺ ʊʆʂɸ  

 

ʉʣʝʧʮʦʚ ɺ.ɺ., ʂʫʢʫʰʢʠʥ ɼ.ʖ., ʂʫʣʠʢʦʚ ʉ.ʅ. // ɺʝʩʪʥʠʢ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ. ï 2021. - ˉ9. ï 

ʉ.63-66  

  

ɼʘʝʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʧʨʠʤʝʥʝʥʠʷ ʪʦʥʢʦʧʣʝʥʦʯʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʦʟʜʘʥʠʠ 

ʵʣʝʢʪʨʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʛʠʙʨʠʜʥʳʭ ʢʦʥʜʝʥʩʘʪʦʨʦʚ ʥʘ ʦʩʥʦʚʝ ʫʛʣʝʨʦʜʥʦʡ ʤʘʪʨʠʮʳ, 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʥʘʥʦʢʣʘʩʪʝʨʘʤʠ ʤʝʪʘʣʣʦʚ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʝʭʥʦʣʦʛʠʠ ʩʠʥʪʝʟʘ ʧʦʜʦʙʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʚʳʩʦʢʦʵʥʝʨʛʦʝʤʢʠʭ ʤʦʙʠʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʪʦʢʘ. 
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2.2. ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʆɽ ʀʉʉʃɽɼʆɺɸʅʀɽ ʕʃɽʂʊʈʆʇʈʆɺʆɼʅʆʉʊʀ 

ʇʃɸɿʄɽʅʅʓʍ ʇʆʂʈʓʊʀʁ ʅɸ ʋɻʃɽʈʆɼʅʆʄ ɺʆʃʆʂʅɽ. 

ʕʃɽʂʊʈʆʉʊɸʊʀʏɽʉʂʆɽ ʇʆʃɽ 

 

ʇʘʥʢʦʚ ɺ.ʇ., ɹʘʞʝʥʦʚ ɸ.ɺ., ʇʘʥʢʦʚ ɼ.ɺ.  // ʉʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ XII ʄʝʞʜʫʥʘʨʦʜʥʦʡ 

ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʅʘʫʯʥʳʝ ʯʪʝʥʠʷ ʠʤʝʥʠ ʧʨʦʬʝʩʩʦʨʘ ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦè. ï 

2022. ï ʉ.149-155 

  

ɼʣʷ ʦʮʝʥʢʠ ʩʭʦʜʠʤʦʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ 

ʫʛʣʝʨʦʜʥʦʛʦ ʚʦʣʦʢʥʘ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ 

ʦʩʥʦʚʥʳʭ ʩʚʦʡʩʪʚ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʧʦʣʷ. ɼʦʧʫʩʪʠʤʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʥʘʥʝʩʝʥʠʝ 

ʧʣʘʟʤʝʥʥʦʛʦ ʧʦʢʨʳʪʠʷ ʠʟ ʚʳʩʦʢʦʧʨʦʚʦʜʷʱʝʛʦ ʤʘʪʝʨʠʘʣʘ ʫʚʝʣʠʯʠʪ ʠ ʚʳʨʦʚʥʷʝʪ ʧʣʦʪʥʦʩʪʴ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʧʦ ʚʩʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʫʛʣʝʨʦʜʥʦʛʦ ʚʦʣʦʢʥʘ, ʪʝʤ ʩʘʤʳʤ ʫʚʝʣʠʯʠʪ ʝʛʦ 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ ʚ ʨʘʡʦʥʝ ʢʦʥʪʘʢʪʦʚ. 

 

2.3. ɺʃʀʗʅʀɽ ʆɹʃʋʏɽʅʀʗ ʀʆʅɸʄʀ ɸʈɻʆʅɸ ʅɸ ʌʀʃʔʊʈɸʎʀʆʅʅʓɽ 

ʉɺʆʁʉʊɺɸ ʄʅʆɻʆʉʊɽʅʅʓʍ ʋɻʃɽʈʆɼʅʓʍ ʅɸʅʆʊʈʋɹʆʂ   

 

Elsehly E.M., ɽʚʩʝʝʚ ɸ.ʇ., ɺʦʨʦʙʴʝʚʘ ɽ.ɸ. //  ʇʠʩʴʤʘ ʚ ɾʫʨʥʘʣ ʪʝʭʥʠʯʝʩʢʦʡ ʬʠʟʠʢʠ. ï 

2021. ï ʊ.47, ˉ18. ï ʉ.21-25 

  

ʀʩʩʣʝʜʦʚʘʥʳ ʩʤʘʯʠʚʘʝʤʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʠʣʴʪʨʘʮʠʠ ʤʥʦʛʦʩʪʝʥʥʳʭ ʫʛʣʝʨʦʜʥʳʭ 

ʥʘʥʦʪʨʫʙʦʢ (ʄʋʅʊ) ʧʨʠ ʦʙʣʫʯʝʥʠʠ ʠʦʥʘʤʠ Ar+ ʩ ʵʥʝʨʛʠʝʡ 100 keV. ʄʝʪʦʜʳ 

ʵʥʝʨʛʦʜʠʩʧʝʨʩʠʦʥʥʦʡ ʨʝʥʪʛʝʥʦʚʩʢʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ, ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʢʦʤʙʠʥʘʮʠʦʥʥʦʛʦ 

ʨʘʩʩʝʷʥʠʷ ʩʚʝʪʘ ʠ ʩʢʘʥʠʨʫʶʱʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʦʜʝʨʞʘʥʠʷ ʦʩʪʘʪʦʯʥʦʛʦ ʤʘʨʛʘʥʮʘ ʚ ʬʠʣʴʪʨʝ, ʘ ʪʘʢʞʝ ʜʣʷ ʠʟʫʯʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʦʙʣʫʯʝʥʥʳʭ  

ʄʋʅʊ. ʌʠʣʴʪʨʳ ʠʟ ʄʋʅʊ, ʦʙʣʫʯʝʥʥʳʝ ʚʳʩʦʢʠʤ ʬʣʶʝʥʩʦʤ (HR- ʄʋʅʊ), ʧʦʢʘʟʘʣʠ ʫʣʫʯʰʝʥʠʝ 

ʫʜʘʣʝʥʠʷ Mn ʜʦ 99.6% ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ Mn 10 ppm. ʌʠʣʴʪʨʳ ʥʘ ʦʩʥʦʚʝ HR-ʄʋʅʊ 

ʯʨʝʟʚʳʯʘʡʥʦ ʛʠʜʨʦʬʠʣʴʥʳ, ʠʤʝʶʪ ʫʛʦʣ ʩʤʘʯʠʚʘʥʠʷ 66o ʠ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʘʙʩʦʨʙʮʠʦʥʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʫʜʘʣʝʥʠʷ ʤʘʨʛʘʥʮʘ ʠʟ ʚʦʜʥʦʡ ʩʨʝʜʳ ʠʟʫʯʝʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

pH, ʥʘʯʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʤʘʩʩʳ  ʄʋʅʊ.  

 

 

2.4. ʀʉʉʃɽɼʆɺɸʅʀɽ ʕʃɽʂʊʈʆʇʈʆɺʆɼʅʆʉʊʀ ʇʃɸɿʄɽʅʅʓʍ ʇʆʂʈʓʊʀʁ 

ʅɸ ʋɻʃɽʈʆɼʅʆʄ ɺʆʃʆʂʅɽ. ʉʊɸʎʀʆʅɸʈʅʆɽ ʕʃɽʂʊʈʀʏɽʉʂʆɽ ʀ ʄɸɻʅʀʊʅʆɽ 

ʇʆʃɽ 

 

ʇʘʥʢʦʚ ɺ.ʇ., ɹʘʞʝʥʦʚ ɸ.ɺ., ʇʘʥʢʦʚ ɼ.ɺ.  // ʉʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ XII ʄʝʞʜʫʥʘʨʦʜʥʦʡ 

ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʅʘʫʯʥʳʝ ʯʪʝʥʠʷ ʠʤʝʥʠ ʧʨʦʬʝʩʩʦʨʘ ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦè. ï 

2022. ï ʉ.156-163 

  

ɼʣʷ ʦʮʝʥʢʠ ʩʭʦʜʠʤʦʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ ʫʛʣʝʨʦʜʥʦʛʦ 

ʚʦʣʦʢʥʘ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʦʩʥʦʚʥʳʭ ʩʚʦʡʩʪʚ 

ʩʪʘʪʠʯʝʩʢʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʠ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ. 

ʕʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ, ʩʪʘʪʠʯʝʩʢʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ. ɼʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ 

ʨʘʟʨʘʙʦʪʘʥʘ ʩʭʝʤʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʠʩʪʦʯʥʠʢʘ 

ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ   ʩ ʨʝʛʫʣʠʨʦʚʢʦʡ ʩʠʣʳ ʪʦʢʘ ʠ ʚʳʭʦʜʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʤʠʢʨʦʘʤʧʝʨʤʝʪʨ ʌ195, 

ʦʙʨʘʟʮʳ ʫʛʣʝʨʦʜʥʦʛʦ ʚʦʣʦʢʥʘ ʙʝʟ ʧʦʢʨʳʪʠʷ ʠ ʩ ʧʣʘʟʤʝʥʥʳʤ ʧʦʢʨʳʪʠʝʤ. 
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2.5. ʄɽʊʆɼʓ ɸʂʊʀɺɸʎʀʀ ʋɻʃɽʈʆɼʅʓʍ ʄɸʊɽʈʀɸʃʆɺ ɼʃʗ ʉʀʅʊɽɿɸ 

ʂɸʊɸʃʀɿɸʊʆʈʆɺ ʅɸ ʀʍ ʆʉʅʆɺɽ  
 

ʂʘʤʙʘʨʦʚʘ  ɻ.ɹ., ɾʦʨʦʙʝʢʦʚʘ  ʐ.ɾ. // ʀʟʚʝʩʪʠʷ ʅʘʮʠʦʥʘʣʴʥʦʡ ɸʢʘʜʝʤʠʠ ʅʘʫʢ 

ʂʳʨʛʳʟʩʢʦʡ ʨʝʩʧʫʙʣʠʢʠ. ï 2021. - ˉ3. ï ʉ.30-34 

  

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦ ʠʟʫʯʝʥʠʶ ʤʝʪʦʜʦʚ ʘʢʪʠʚʘʮʠʠ 

ʫʛʣʝʨʦʜʥʳʭ ʥʦʩʠʪʝʣʝʡ ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʥʘ ʠʭ ʧʦʚʝʨʭʥʦʩʪʠ ʨʝʘʢʮʠʦʥʥʳʭ ʛʨʫʧʧ ʜʣʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʤʝʪʘʣʣʩʦʜʝʨʞʘʱʠʤʠ ʧʨʝʢʫʨʩʦʨʘʤʠ. ɺ ʨʘʙʦʪʝ  ʧʨʝʜʣʘʛʘʶʪ ʩʧʦʩʦʙ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʚʝʨʭʥʦʩʪʠ ʫʛʣʝʨʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʭʦʣʦʜʥʦʡ ʧʣʘʟʤʦʡ, ʢʦʪʦʨʫʶ 

ʧʨʦʚʦʜʷʪ ʧʨʠ ʥʠʟʢʦʤ ʜʘʚʣʝʥʠʠ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʘʤʤʠʘʯʥʦ-ʢʠʩʣʦʨʦʜʥʦʡ ʩʤʝʩʠ. 

 

 

3.  ʅɸʅʆʄɸʊɽʈʀɸʃʓ, ʌʋʃʃɽʈɽʅʓ, ɻʈɸʌɽʅ 

 

3.1. ʆ ñʉʋʇɽʈʍʈɸʅɽʅʀʀò ɺʆɼʆʈʆɼɸ ɺ ɸʂʊʀɺʀʈʆɺɸʅʅʓʍ ʅʆʋ-ʍɸʋ 

ɻʈɸʌʀʊʆɺʓʍ ʅɸʅʆɺʆʃʆʂʅɸʍ 
 

ʅʝʯʘʝʚ ʖ.ʉ., ɼʝʥʠʩʦʚ ɽ.ɸ., ɸʣʝʢʩʘʥʜʨʦʚʘ ʅ.ʄ. //  ʇʦʚʝʨʭʥʦʩʪʴ. ʈʝʥʪʛʝʥʦʚʩʢʠʝ, 

ʩʠʥʭʨʦʪʨʦʥʥʳʝ ʠ ʥʝʡʪʨʦʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ï 2022. - ˉ2. ï ʉ.62-70 

  

ʉ ʧʦʤʦʱʴʶ ʵʬʬʝʢʪʠʚʥʦʡ ʤʝʪʦʜʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ, ʘʥʘʣʠʟʘ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʪʝʨʤʦʜʝʩʦʨʙʮʠʦʥʥʳʭ ʠ ʪʝʨʤʦʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ ʩʧʝʢʪʨʦʚ ʚʦʜʦʨʦʜʘ ʠʟʫʯʝʥʳ ʵʢʩʪʨʘʦʨʜʠʥʘʨʥʳʝ 

ʜʘʥʥʳʝ ʦ ñʩʫʧʝʨʭʨʘʥʝʥʠʠò ñʦʙʨʘʪʠʤʦʛʦò ʠ ñʥʝʦʙʨʘʪʠʤʦʛʦò ʚʦʜʦʨʦʜʘ ʚ ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ 

ʛʨʘʬʠʪʦʚʳʭ ʥʘʥʦʚʦʣʦʢʥʘʭ. ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʧʦʟʚʦʣʠʣʘ ʚʧʝʨʚʳʝ ʦʧʨʝʜʝʣʠʪʴ (ʜʚʫʤʷ 

ʥʝʟʘʚʠʩʠʤʳʤʠ ʤʝʪʦʜʘʤʠ) ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʩʥʦʚʥʦʛʦ ʧʠʢʘ ʜʝʩʦʨʙʮʠʠ ñʥʝʦʙʨʘʪʠʤʦʛʦò ʚʦʜʦʨʦʜʘ, 

ʘ ʠʤʝʥʥʦ: ʪʝʤʧʝʨʘʪʫʨʫ ʥʘʠʙʦʣʴʰʝʡ ʩʢʦʨʦʩʪʠ ʜʝʩʦʨʙʮʠʠ Tmax = 914-950 ʂ, ʵʥʝʨʛʠʶ ʘʢʪʠʚʘʮʠʠ 

ʜʝʩʦʨʙʮʠʠ Q = 39 Ñ 3 ʢɼʞ/ʤʦʣʴ, ʯʘʩʪʦʪʥʳʡ ʬʘʢʪʦʨ ʢʦʥʩʪʘʥʪʳ ʩʢʦʨʦʩʪʠ ʧʨʦʮʝʩʩʘ ʜʝʩʦʨʙʮʠʠ K0 

å 0.15 ʩ
ï1
, ʘ ʪʘʢʞʝ ʢʦʣʠʯʝʩʪʚʦ ʚʳʜʝʣʠʚʰʝʛʦʩʷ ʚʦʜʦʨʦʜʘ ~7 ʤʘʩʩ. %, ʦʪʚʝʯʘʶʱʝʝ ʘʪʦʤʥʦʤʫ 

ʦʪʥʦʰʝʥʠʶ H/C å 0.9. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʥʝʦʩʧʦʨʠʤʦʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ 

ñʩʫʧʝʨʭʨʘʥʝʥʠʷò ñʥʝʦʙʨʘʪʠʤʦʛʦò ʚʦʜʦʨʦʜʘ ʚ ʩʧʝʮʠʘʣʴʥʳʡ ʦʙʨʘʟ ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʛʨʘʬʠʪʦʚʳʭ 

ʥʘʥʦʚʦʣʦʢʥʘʭ.   

 

 

3.2. ʀʉʉʃɽɼʆɺɸʅʀɽ ʋʇʈʋɻʀʍ ʉɺʆʁʉʊɺ ʀ ʊɺɽʈɼʆʉʊʀ 

ʅɸʅʆʉʊʈʋʂʊʋʈʀʈʆɺɸʅʅʓʍ ʋɻʃɽʈʆɼʅʓʍ ʄɸʊɽʈʀɸʃʆɺ 
 

ʂʚʘʰʥʠʥ  ɻ.ʄ., ʆʚʩʷʥʥʠʢʦʚ  ɼ.ɸ., ʉʦʨʦʢʠʥ  ɹ.ʇ. // ʀʟʚʝʩʪʠʷ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ. 

ʉʝʨʠʷ: ʭʠʤʠʷ ʠ ʭʠʤʠʯʝʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷ. ï 2021. ï ʊ.64, ˉ12. ï ʉ.66-70 

  

ɺ ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʥʳ ʫʧʨʫʛʠʝ ʩʚʦʡʩʪʚʘ ʠ ʧʨʦʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʛʣʝʨʦʜʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʧʨʦʠʟʚʦʜʥʳʭ ʬʘʟ 3D-ʧʦʣʠʤʝʨʠʟʦʚʘʥʥʦʛʦ ʬʫʣʣʝʨʠʪʘ, ʘ 

ʪʘʢʞʝ ʢʝʨʘʤʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʦʩʥʦʚʝ ʢʘʨʙʠʜʘ ʙʦʨʘ ʠ ʬʫʣʣʝʨʝʥʘ C60. ʀʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜ 

ʛʦʨʷʯʝʛʦ ʧʨʝʩʩʦʚʘʥʠʷ ʚ ʢʘʤʝʨʘʭ ʪʠʧʘ "ʊʦʨʦʠʜ", ʚʘʨʴʠʨʫʷ ʦʧʝʨʘʮʠʦʥʥʦʝ ʜʘʚʣʝʥʠʝ, ʚʨʝʤʷ ʠ 

ʪʝʤʧʝʨʘʪʫʨʫ ʩʧʝʢʘʥʠʷ. ɹʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʠʢʠ ʩʠʥʪʝʟʘ ʪʘʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʥʘ ʦʩʥʦʚʝ ʩʝʨʦʫʛʣʝʨʦʜʘ ʉS2 ʠ ʪʠʦʬʝʥʘ ʉ4H4S. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʧʨʫʛʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʤʝʪʦʜ ʜʣʠʥʥʦʛʦ ʠʤʧʫʣʴʩʘ ʥʘ ʯʘʩʪʦʪʘʭ 10ĿĿĿ50 ʄɻʮ. ʇʨʠ 

ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʙʳʣʠ ʠʟʤʝʨʝʥʳ ʬʘʟʦʚʳʝ ʩʢʦʨʦʩʪʠ ʦʙʲʝʤʥʳʭ ʘʢʫʩʪʠʯʝʩʢʠʭ ʚʦʣʥ 
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ʧʨʦʜʦʣʴʥʦʛʦ ʠ ʩʜʚʠʛʦʚʦʛʦ ʪʠʧʦʚ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʙʳʣʠ ʟʘʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʨʘʩʯʸʪʘ 

ʤʦʜʫʣʝʡ ʫʧʨʫʛʦʩʪʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʇʫʘʩʩʦʥʘ (ʚ ʠʟʦʪʨʦʧʥʦʤ ʧʨʠʙʣʠʞʝʥʠʠ). ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʠʩʩʣʝʜʦʚʘʥʳ ʪʚʝʨʜʦʩʪʴ (ʜʣʷ ʠʥʜʝʥʪʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʠʨʘʤʠʜʫ ɺʠʢʢʝʨʩʘ) ʠ 

ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʴ ʦʙʨʘʟʮʦʚ, ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ. 

 

 

3.3. ɺʃʀʗʅʀɽ ɼʀʉʇɽʈɻʀʈʆɺɸʅʀʗ ʌʋʃʃɽʈɽʅɸ ʅɸ ʉʆʈɹʎʀʆʅʅʓɽ 

ʉɺʆʁʉʊɺɸ ʄʆɼʀʌʀʎʀʈʆɺɸʅʅʓʍ ʌʋʃʃɽʈɽʅɸʄʀ ɸʂʊʀɺʅʓʍ ʋɻʃɽʁ 

 

ʉʧʠʨʠʜʦʥʦʚʘ  ɽ.ɸ., ʄʦʨʦʟʦʚʘ  ɺ.ʖ., ʇʦʜʚʷʟʥʠʢʦʚ  ʄ.ʃ. // ʀʟʚʝʩʪʠʷ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ 

ʟʘʚʝʜʝʥʠʡ. ʉʝʨʠʷ: ʭʠʤʠʷ ʠ ʭʠʤʠʯʝʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷ. ï 2021. ï ʊ.64, ˉ10. ï ʉ.125-131 

   

ɺ ʨʘʙʦʪʝ ʧʦʢʘʟʘʥʦ ʚʣʠʷʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʠʷ ʘʢʪʠʚʥʦʛʦ ʫʛʣʷ 

ʬʫʣʣʝʨʝʥʘʤʠ ʥʘ ʠʭ ʟʘʱʠʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʇʘʨʘʤʝʪʨʳ ʨʘʙʦʪʳ ʘʜʩʦʨʙʝʥʪʘ ʦʮʝʥʠʚʘʣʠ ʧʦ 

ʚʨʝʤʝʥʠ ʟʘʱʠʪʥʦʛʦ ʜʝʡʩʪʚʠʷ ʩʣʦʷ ʘʜʩʦʨʙʝʥʪʘ ʚ ʫʩʣʦʚʠʷʭ ʨʘʟʣʠʯʥʦʡ ʚʣʘʞʥʦʩʪʠ ʧʘʨʦʚʦʟʜʫʰʥʦʛʦ 

ʧʦʪʦʢʘ. ʄʦʜʠʬʠʮʠʨʦʚʘʥʠʝ ʘʜʩʦʨʙʝʥʪʘ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ 

ʬʫʣʣʝʨʝʥʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʜʠʩʧʝʨʛʘʪʦʨʘ. ʇʨʠ ʵʪʦʤ 

ʬʠʢʩʠʨʦʚʘʣʦʩʴ ʠʟʤʝʥʝʥʠʝ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʢʦʣʣʦʠʜʥʳʭ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ ʬʫʣʣʝʨʝʥʦʚ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʜʠʩʧʝʨʛʠʨʦʚʘʥʠʷ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʜʣʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ 

ʜʦʩʪʠʛʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦʝ ʟʥʘʯʝʥʠʝ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʧʦʣʫʯʘʝʤʳʭ ʨʘʩʪʚʦʨʦʚ. ʇʨʠʯʝʤ ʪʘʢʠʝ 

ʨʘʩʪʚʦʨʳ ʦʙʣʘʜʘʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʚ ʪʝʯʝʥʠʝ 120 ʤʠʥ, ʯʪʦ 

ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʩʩʘ ʠʤʧʨʝʛʥʠʨʦʚʘʥʠʷ ʘʢʪʠʚʥʦʛʦ ʫʛʣʷ ʬʫʣʣʝʨʝʥʘʤʠ. 

ʆʧʪʠʤʘʣʴʥʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʩʦʩʪʘʚʠʣʘ 15 ʤʠʥ (ʪʨʝʭʢʨʘʪʥʘʷ 

ʦʙʨʘʙʦʪʢʘ ʧʨʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʢʘʞʜʦʡ 5 ʤʠʥ). ʇʨʠ ʪʘʢʦʡ ʦʙʨʘʙʦʪʢʝ ʜʦʩʪʠʛʘʝʪʩʷ 

ʦʧʪʠʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʘʛʣʦʤʝʨʘʪʦʚ ʬʫʣʣʝʨʝʥʦʚ ʚ ʦʙʲʝʤʝ ʚʦʜʳ. 

 

3.4. ʇɽʈʌʊʆʈʉʋʃʔʌʆʂɸʊʀʆʅʆʆɹʄɽʅʅʓɽ ʄɽʄɹʈɸʅʓ ʉ 

ʌʋʅʂʎʀʆʅɸʃʀɿʀʈʆɺɸʅʅʓʄʀ ʋɻʃɽʈʆɼʅʓʄʀ ʅɸʅʆʊʈʋɹʂɸʄʀ ɺ 

ʇʆʊɽʅʎʀʆʄɽʊʈʀʏɽʉʂʀʍ ʉɽʅʉʆʈɸʍ ɼʃʗ ɸʅɸʃʀɿɸ ʌɸʈʄɸʎɽɺʊʀʏɽʉʂʀʍ 

ʇʈɽʇɸʈɸʊʆɺ ʅʀʂʆʊʀʅʆɺʆʁ ʂʀʉʃʆʊʓ 
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ʇʝʨʬʪʦʨʠʨʦʚʘʥʥʳʝ ʩʫʣʴʬʦʢʘʪʠʦʥʦʦʙʤʝʥʥʳʝ ʤʝʤʙʨʘʥʳ ʄʌ-4ʉʂ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ 

ʫʛʣʝʨʦʜʥʳʤʠ ʥʘʥʦʪʨʫʙʢʘʤʠ (ʋʅʊ) ʩ ʢʘʨʙʦʢʩʠʣʴʥʳʤʠ ʠ ʩʫʣʴʬʦʛʨʫʧʧʘʤʠ, ʠʩʩʣʝʜʦʚʘʥʳ ʚ 

ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʦʚ ʧʦʪʝʥʮʠʦʤʝʪʨʠʯʝʩʢʠʭ ʧʝʨʝʢʨʝʩʪʥʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʩʝʥʩʦʨʦʚ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʥʠʢʦʪʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʚ ʨʘʩʪʚʦʨʘʭ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ 

ʚʣʠʷʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʋʅʊ ʠ ʧʨʦʪʦʥʦʜʦʥʦʨʥʳʭ ʩʚʦʡʩʪʚ ʠʭ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʨʘʚʥʦʚʝʩʥʳʝ ʠ 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʚʦʡʩʪʚʘ ʤʝʤʙʨʘʥ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝʥʩʦʨʦʚ. ɺʣʠʷʥʠʝ ʤʝʰʘʶʱʠʭ ʠʦʥʦʚ 

ʛʠʜʨʦʢʩʦʥʠʷ ʥʘ ʦʪʢʣʠʢ ʩʝʥʩʦʨʦʚ ʚ ʨʘʩʪʚʦʨʘʭ ʥʠʢʦʪʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʩʥʠʞʘʝʪʩʷ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʙʨʘʟʮʦʚ ʤʝʤʙʨʘʥ, ʩʦʜʝʨʞʘʱʠʭ  0.5 ʠ 1.0 ʤʘʩ. % ʋʅʊ-SO
ī3
. ɼʣʷ ʜʘʥʥʳʭ 

ʦʙʨʘʟʮʦʚ ʧʨʝʜʝʣ ʦʙʥʘʨʫʞʝʥʠʷ ʠʦʥʦʚ ʥʠʢʦʪʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʚ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʘʭ ʩʦʩʪʘʚʠʣ 1.0 Ĭ 

10
-5

 ʄ, ʘ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʠ ʟʥʘʯʝʥʠʝ sr ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʥʠʢʦʪʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʚ 

ʪʘʙʣʝʪʢʘʭ ï 0.8-1.3 ʠ 5% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʘʠʣʫʯʰʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʜʝʡʩʪʚʫʶʱʝʛʦ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʚʝʱʝʩʪʚ ʚ ʠʥʲʝʢʮʠʷʭ ʥʠʢʦʪʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʜʦʩʪʠʛʥʫʪʳ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʠʩʪʝʤʳ ʇɼ-ʩʝʥʩʦʨʦʚ ʥʘ ʦʩʥʦʚʝ ʤʝʤʙʨʘʥ, ʩʦʜʝʨʞʘʱʠʭ 1.0 ʤʘʩ. % ʋʅʊ-COO
- 
ʠ 

1.5 ʤʘʩ. % ʋʅʊ-SO
ī3
. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʠ ʟʥʘʯʝʥʠʝ sr ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʥʠʢʦʪʠʥʦʚʦʡ 

ʢʠʩʣʦʪʳ ʚ ʠʥʲʝʢʮʠʷʭ ʩʦʩʪʘʚʠʣʠ 3 ʠ 0.9% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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3.5. ʋɻʃɽʈʆɼʅʓɽ ʅɸʅʆʄɸʊɽʈʀɸʃʓ: ʉʀʅʊɽɿ, ʉɺʆʁʉʊɺɸ ʀ ʇʈʀʄɽʅɽʅʀɽ 
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ʈʘʩʩʤʦʪʨʝʥʦ ʨʘʟʚʠʪʠʝ ʥʘʫʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʥʘʯʘʣʦ ʢʦʪʦʨʳʤ ʧʦʣʦʞʠʣ ʯʣʝʥ-

ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʈɸʅ ʈ. ɸ. ɹʫʷʥʦʚ, ʟʘʣʦʞʠʚʰʠʡ ʦʩʥʦʚʳ ʩʧʦʩʦʙʦʚ ʩʠʥʪʝʟʘ ʢʘʪʘʣʠʪʠʯʝʩʢʠʭ 

ʥʘʥʦʫʛʣʝʨʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɺ ʧʨʦʜʦʣʞʝʥʠʝ ʝʛʦ ʠʜʝʡ ʚ ʀʥʩʪʠʪʫʪʝ ʧʨʦʙʣʝʤ ʛʦʨʝʥʠʷ (ɸʣʤʘʪʳ, 

ʂʘʟʘʭʩʪʘʥ) ʚʳʧʦʣʥʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʪʝʨʤʦʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ ʫʛʣʝʨʦʜ-

ʤʠʥʝʨʘʣʴʥʳʭ ʥʦʩʠʪʝʣʝʡ. ʇʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʨʘʙʦʪ ʧʦ 

ʦʙʨʘʟʦʚʘʥʠʶ ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʪʨʫʙʦʢ ʠ ʥʘʥʦʫʛʣʝʨʦʜʥʳʭ ʩʦʨʙʝʥʪʦʚ, ʦʧʠʩʘʥʳ ʦʙʣʘʩʪʠ ʠʭ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. ʈʘʩʩʤʦʪʨʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʩʠʥʪʝʟʫ ʫʛʣʝʨʦʜʥʳʭ 

ʥʘʥʦʪʨʫʙʦʢ ʥʘ ʢʘʪʘʣʠʟʘʪʦʨʘʭ, ʧʦʣʫʯʝʥʥʳʭ ʤʝʪʦʜʦʤ solution combustion ʥʘ ʩʪʝʢʣʦʪʢʘʥʠ, ʠ 

ʩʦʟʜʘʥʠʶ ʥʘ ʠʭ ʦʩʥʦʚʝ ʛʠʙʢʠʭ ʥʘʛʨʝʚʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

 

 

3.6. ɺʃʀʗʅʀɽ ʄʆɼʀʌʀʎʀʈʆɺɸʅʅʓʍ ʋɻʃɽʈʆɼʅʓʍ ʅɸʅʆʄɸʊɽʈʀɸʃʆɺ 

ʅɸ ʂɸʊɸʃʀɿ ɻʆʈɽʅʀʗ ʉʈɽɼʅɽʂɸʃʆʈʀʁʅʆɻʆ ɹɸʃʃʀʉʊʀʊʅʆɻʆ ʊʆʇʃʀɺɸ 
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ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ ʚʣʠʷʥʠʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʥʘ 

ʩʢʦʨʦʩʪʴ ʛʦʨʝʥʠʷ ʩʨʝʜʥʝʢʘʣʦʨʠʡʥʦʛʦ ʙʘʣʣʠʩʪʠʪʥʦʛʦ ʪʦʧʣʠʚʘ ʅ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʚʠʜʝ, 

ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʋʅʊ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʦʢʩʠʜʦʤ ʤʘʨʛʘʥʮʘ. ʀʟʫʯʝʥʦ ʚʣʠʷʥʠʝ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʋʅʊ ʥʘ ʩʢʦʨʦʩʪʴ ʛʦʨʝʥʠʷ ʤʘʣʦʪʦʢʩʠʯʥʦʛʦ ʢʘʪʘʣʠʟʘʪʦʨʘ ʛʦʨʝʥʠʷ - 

ʩʘʣʠʮʠʣʘʪʘ ʞʝʣʝʟʘ, ʢʦʪʦʨʳʡ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʚʠʜʝ ʥʝ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʷ ʥʘ ʩʢʦʨʦʩʪʴ ʛʦʨʝʥʠʷ. 

ʅʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʝʛʦ ʜʝʡʩʪʚʠʷ ʦʢʘʟʳʚʘʶʪ ʥʝʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʋʅʊ - 

ʊʘʫʥʠʪ-ʄɼ. 

 

 

3.7. ʇɽʈʉʇɽʂʊʀɺʅʓɽ ʄɽʊʆɼʓ ʉʀʅʊɽɿɸ ʋɻʃɽʈʆɼʅʓʍ ʅɸʅʆʊʈʋɹʆʂ 
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ɿʥʘʯʝʥʠʝ ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʤʥʦʛʠʭ ʩʬʝʨ ʧʨʠʤʝʥʝʥʠʡ ʨʘʩʪʝʪ ʩ ʢʘʞʜʳʤ 

ʛʦʜʦʤ, ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʧʳʪʢʘʤ ʪʝʭʥʦʣʦʛʦʚ ʫʧʨʦʩʪʠʪʴ ʤʝʪʦʜʳ ʩʠʥʪʝʟʘ, ʩʜʝʣʘʪʴ ʠʭ ʙʦʣʝʝ 

ʜʦʩʪʫʧʥʳʤʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʳʤʠ. ʋʯʠʪʳʚʘʷ ʪʦ, ʯʪʦ ʩʚʦʡʩʪʚʘ ʠ ʤʦʨʬʦʣʦʛʠʷ 

ʧʦʣʫʯʘʝʤʳʭ ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʪʨʫʙʦʢ (ʋʅʊ) ʟʘʚʠʩʷʪ ʦʪ ʤʝʪʦʜʦʚ ʚʳʙʨʘʥʥʦʛʦ ʩʠʥʪʝʟʘ ʠ ʝʛʦ 

ʧʘʨʘʤʝʪʨʦʚ, ʠʩʭʦʜʥʦʛʦ ʫʛʣʝʨʦʜʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ (ʙʠʦʤʘʩʩʘ, ʦʪʭʦʜʳ ʧʨʦʠʟʚʦʜʩʪʚ, 

ʫʛʣʝʨʦʜʩʦʜʝʨʞʘʱʠʝ ʛʘʟʳ), ʘʥʘʣʠʟ ʥʘʢʦʧʣʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʤʦʛʘʶʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ 

ʤʝʪʦʜʦʚ ʩʠʥʪʝʟʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʋʅʊ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ. ʎʝʣʴ ʨʘʙʦʪʳ - ʦʟʥʘʢʦʤʣʝʥʠʝ ʩ 

ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʝʪʦʜʘʤʠ ʩʠʥʪʝʟʘ ʦʜʥʦʩʪʝʥʥʳʭ ʠ 

ʤʥʦʛʦʩʪʝʥʥʳʭ ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʪʨʫʙʦʢ (ʆʋʅʊ ʠ Mʋʅʊ), ʘ ʪʘʢʞʝ ʚʳʷʚʣʝʥʠʝ ʦʩʥʦʚʥʳʭ 

ʧʨʝʠʤʫʱʝʩʪʚ ʧʨʠʤʝʥʝʥʠʷ ʠʟʣʦʞʝʥʥʳʭ ʤʝʪʦʜʦʚ ʧʦʣʫʯʝʥʠʷ ʋʅʊ ʠ ʠʟʫʯʝʥʠʝ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩʚʦʡʩʪʚʘ, ʤʦʨʬʦʣʦʛʠʷ 

ʧʦʣʫʯʝʥʥʳʭ ʋʅʊ. ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʩʠʥʪʝʟʫ ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʪʨʫʙʦʢ 

ʤʝʪʦʜʦʤ ʭʠʤʠʯʝʩʢʦʛʦ ʦʩʘʞʜʝʥʠʷ ʠʟ ʛʘʟʦʚʦʡ ʬʘʟʳ.  
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4.  ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ. ʉʓʈʔɽ 

 

4.1. ʂʀʅɽʊʀʏɽʉʂɸʗ ʄʆɼɽʃʔ ʊɽʈʄʆʉʊɸɹʀʃʀɿɸʎʀʀ 

ʇʆʃʀɸʂʈʀʃʆʅʀʊʈʀʃʔʅʓʍ ɺʆʃʆʂʆʅ ɺ ɸʊʄʆʉʌɽʈɽ ɸɿʆʊɸ 

 

ʊʨʦʬʠʤʝʥʢʦ ɽ.ɸ., ɹʫʭʘʨʢʠʥʘ ʊ.ɺ., ɺʝʨʞʠʯʠʥʩʢʘʷ ʉ.ɺ. //  ʀʟʚʝʩʪʠʷ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ 

ʟʘʚʝʜʝʥʠʡ. ʊʝʭʥʦʣʦʛʠʷ ʪʝʢʩʪʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ï 2021. - ˉ6 (396). ï ʉ.129-135 

  

ɺ ʩʪʘʪʴʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʦʜʠʬʠʢʘʮʠʷ ʤʝʪʦʜʘ ʪʝʨʤʦʩʪʘʙʠʣʠʟʘʮʠʠ ʧʦʣʠʘʢʨʠʣʦʥʠʪʨʠʣʴʥʳʭ 

ʞʛʫʪʦʚ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʫʛʣʝʨʦʜʥʦʛʦ ʚʦʣʦʢʥʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʩʪʘʜʠʠ ʦʙʨʘʙʦʪʢʠ ʚ ʩʨʝʜʝ ʘʟʦʪʘ ʧʦʟʚʦʣʠʪ ʧʨʦʚʝʩʪʠ ʨʘʟʜʝʣʝʥʠʝ ʧʨʦʪʝʢʘʶʱʠʭ 

ʧʨʦʮʝʩʩʦʚ ʮʠʢʣʠʟʘʮʠʠ ʠ ʜʝʛʠʜʨʠʨʦʚʘʥʠʷ, ʯʪʦ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʚʝʣʠʯʠʪʴ ʩʢʦʨʦʩʪʴ ʧʨʦʪʝʢʘʥʠʷ 

ʨʝʘʢʮʠʠ ʠ ʫʚʝʣʠʯʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚʦʣʦʢʥʘ ʧʦ ʫʛʣʝʨʦʜʫ. ɼʣʷ ʵʪʦʛʦ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ 

ʩʪʘʙʠʣʠʟʘʮʠʷ ʧʨʦʤʳʰʣʝʥʥʦ ʧʨʦʠʟʚʦʜʠʤʦʛʦ ʧʦʣʠʘʢʨʠʣʦʥʠʪʨʠʣʴʥʦʛʦ ʚʦʣʦʢʥʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʠ ʚʨʝʤʝʥʠ ʚʳʜʝʨʞʢʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʠʟʤʝʨʝʥʠʝʤ ʦʙʲʝʤʥʦʡ ʧʣʦʪʥʦʩʪʠ ʦʙʨʘʟʮʦʚ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʦʙ ʠʟʤʝʥʝʥʠʠ ʚʦ ʚʨʝʤʝʥʠ ʧʣʦʪʥʦʩʪʠ ʦʙʨʘʟʮʦʚ ʧʦʣʠʘʢʨʠʣʦʥʠʪʨʠʣʴʥʦʛʦ 

ʚʦʣʦʢʥʘ ʚ ʪʝʯʝʥʠʝ ʦʙʨʘʙʦʪʢʠ ʚ ʘʟʦʪʝ ʙʳʣʘ ʦʮʝʥʝʥʘ ʩʪʝʧʝʥʴ ʧʨʝʚʨʘʱʝʥʠʷ ʠʩʭʦʜʥʳʭ ʣʠʥʝʡʥʳʭ 

ʩʪʨʫʢʪʫʨ ʧʦʣʠʘʢʨʠʣʦʥʠʪʨʠʣʘ ʚ ʮʠʢʣʠʟʦʚʘʥʥʳʝ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʩʪʨʦʝʥʘ 

ʢʠʥʝʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʘ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʧʦʨʷʜʢʘ 

ʨʝʘʢʮʠʠ, ʢʦʥʩʪʘʥʪʳ ʩʢʦʨʦʩʪʠ ʠ ʵʥʝʨʛʠʠ ʘʢʪʠʚʘʮʠʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʩʪʘʜʠʠ ʧʦʟʚʦʣʠʪ 

ʙʳʩʪʨʝʝ ʜʦʩʪʠʛʘʪʴ ʪʨʝʙʫʝʤʳʭ ʟʥʘʯʝʥʠʡ ʦʙʲʝʤʥʦʡ 

ʧʣʦʪʥʦʩʪʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʦʛʦ ʚʦʣʦʢʥʘ, 

ʩʧʦʩʦʙʥʦʛʦ ʢ ʧʨʦʭʦʞʜʝʥʠʶ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ 

ʦʙʨʘʙʦʪʢʠ (ʢʘʨʙʦʥʠʟʘʮʠʠ), ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʪʴ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʯʪʦ ʚ ʙʫʜʫʱʝʤ 

ʧʨʠʚʝʜʝʪ ʢ ʩʥʠʞʝʥʠʶ ʩʪʦʠʤʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʨʝʜʥʝʧʨʦʯʥʳʭ ʫʛʣʝʨʦʜʥʳʭ ʚʦʣʦʢʦʥ. ʈʠʩ. ʇʨʦʮʝʩʩʳ, 

ʧʨʦʠʩʭʦʜʷʱʠʝ ʩ ʚʦʣʦʢʥʦʤ ʚʦ ʚʨʝʤʷ ʩʪʘʙʠʣʠʟʘʮʠʠ. 

ʉʭʝʤʘ ʧʨʦʪʝʢʘʶʱʠʭ ʨʝʘʢʮʠʡ. 

 

 

   

4.2. ʈɽʅʊɻɽʅʆʊʆʄʆɻʈɸʌʀʏɽʉʂʆɽ ʀʉʉʃɽɼʆɺɸʅʀɽ ʆɹʒɽʄʅʆʁ ɼʆʃʀ 

ʇʆʈ ɺ ʆɹʈɸɿʎɸʍ ʀɿ ʇʆʃʀʄɽʈʅʓʍ ʂʆʄʇʆɿʀʎʀʆʅʅʓʍ ʄɸʊɽʈʀɸʃʆɺ. 

ʉʂɸʅʀʈʆɺɸʅʀɽ ʀ ʈɽʂʆʅʉʊʈʋʂʎʀʗ ʊʆʄʆɻʈɸʌʀʏɽʉʂʀʍ ɼɸʅʅʓʍ 

 

ɼʝʤʠʜʦʚ ɸ.ɸ., ʂʨʫʧʥʠʥʘ ʆ.ɸ., ʄʠʭʘʡʣʦʚʘ ʅ.ɸ. //  ɼʝʬʝʢʪʦʩʢʦʧʠʷ. ï 2021. - ˉ9. ï ʉ.45-53 

  

ʇʨʝʜʩʪʘʚʣʝʥʦ ʦʧʠʩʘʥʠʝ ʧʨʦʚʝʜʝʥʥʳʭ ʨʝʥʪʛʝʥʦʪʦʤʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʨʘʟʮʦʚ 

ʠʟ ʧʦʣʠʤʝʨʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʮʝʣʴʶ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʲʝʤʥʦʡ 

ʜʦʣʠ ʧʦʨ. ʊʦʤʦʛʨʘʬʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʘʶʪ ʜʚʘ ʵʪʘʧʘ: ʩʢʘʥʠʨʦʚʘʥʠʝ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʷ 

ʠʟʦʙʨʘʞʝʥʠʷ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʧʨʠʤʝʥʝʥ ʤʝʪʦʜ ʩʫʙʧʠʢʩʝʣʴʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ, ʧʦʚʳʰʘʶʱʠʡ 

ʨʘʟʨʝʰʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʠʟʦʙʨʘʞʝʥʠʷ. ʇʨʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʠʤʝʥʝʥʳ 

ʢʦʨʨʝʢʪʠʨʦʚʢʠ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ ʪʦʤʦʛʨʘʬʘ. ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ 

ʦʙʲʝʤʥʦʡ ʜʦʣ ʧʦʨ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʩʫʙʧʠʢʩʝʣʴʥʦʤ ʠ ʮʠʣʠʥʜʨʠʯʝʩʢʦʤ ʩʢʘʥʠʨʦʚʘʥʠʠ, ʧʦʢʘʟʘʣʠ 

ʠʭ ʧʦʣʥʫʶ ʩʭʦʜʠʤʦʩʪʴ. 
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4.3. ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʓɽ ʀʉʉʃɽɼʆɺɸʅʀʗ ʄɽʍɸʅʀʏɽʉʂʀʍ ʉɺʆʁʉʊɺ 

ʋɻʃɽʈʆɼʅʆʁ ʅʀʊʀ ɺ ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ɽɽ ʆʈʀɽʅʊɸʎʀʀ ɺ 

ʂʆʄʇʆɿʀʎʀʆʅʅʆʄ ʄɸʊɽʈʀɸʃɽ 

 

ʂʠʩʝʣʝʚ ʄ.ɺ., ɹʘʣʘʰʦʚ ɸ.ɹ., ɻʦʣʫʙʝʚ ʉ.ɽ. // ʀʟʚʝʩʪʠʷ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ. 

ʊʝʭʥʦʣʦʛʠʷ ʪʝʢʩʪʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ï 2021. - ˉ6 (396). ï ʉ.271-278 

  

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʫʛʣʝʨʦʜʥʳʭ ʥʠʪʝʡ ʚ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʘʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʛʣʘ ʝʝ ʦʨʠʝʥʪʘʮʠʠ ʚ 

ʢʦʤʧʦʟʠʪʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʘʧʨʘʚʣʝʥʠʶ ʚʝʢʪʦʨʘ ʜʝʡʩʪʚʫʶʱʝʡ ʩʠʣʳ ʧʨʠ ʪʨʝʭ ʥʘʧʨʷʞʝʥʥʦ-

ʜʝʬʦʨʤʠʨʫʝʤʳʭ ʩʦʩʪʦʷʥʠʷʭ - ʨʘʩʪʷʞʝʥʠʷ, ʩʞʘʪʠʷ ʠ ʩʜʚʠʛʘ. ʇʦʣʫʯʝʥʥʳʝ ʤʝʭʘʥʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʛʣʝʨʦʜʥʦʡ ʥʠʪʠ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ CAE 

ʨʘʩʯʝʪʦʚ ʧʨʠ ʚʳʙʦʨʝ ʤʦʜʝʣʠ ʧʦʚʝʜʝʥʠʷ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢʘʢ ʦʨʪʦʪʨʦʧʥʦʛʦ ʪʝʣʘ. 

ʆʧʨʝʜʝʣʝʥʳ ʢʨʠʪʝʨʠʠ ʧʨʦʯʥʦʩʪʠ ʜʣʷ ʫʛʣʝʨʦʜʥʦʡ ʥʠʪʠ ʚ ʢʦʤʧʦʟʠʪʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʛʣʘ 

ʤʝʞʜʫ ʦʩʴʶ ʥʠʪʠ ʠ ʚʝʢʪʦʨʦʤ ʜʝʡʩʪʚʠʷ ʚʥʝʰʥʝʡ ʩʠʣʳ, ʩʦʛʣʘʩʥʦ ʬʝʥʦʤʝʥʦʣʦʛʠʯʝʩʢʦʡ ʪʝʦʨʠʠ 

ʧʨʦʯʥʦʩʪʠ. ʈʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʦʜʠʥʦʯʥʦʡ ʥʠʪʠ ʚ 

ʢʦʤʧʦʟʠʮʠʦʥʥʦʤ ʤʘʪʝʨʠʘʣʝ ʥʘ ʦʩʥʦʚʝ ʪʝʦʨʠʠ ʩʦʚʤʝʩʪʥʦʡ ʜʝʬʦʨʤʘʮʠʠ. ʆʙʦʩʥʦʚʘʥʦ ʧʨʠʤʝʥʝʥʠʝ 

ʙʝʟʫʪʢʦʚʳʭ ʧʨʝʧʨʝʛʦʚ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ. ɺʳʧʦʣʥʝʥʳ ʩʝʨʠʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʢʦʥʢʨʝʪʥʦʛʦ 

ʫʛʣʝʨʦʜʥʦʛʦ ʧʨʝʧʨʝʛʘ ʧʨʠ ʜʝʬʦʨʤʘʮʠʷʭ ʩʞʘʪʠʷ, 

ʨʘʩʪʷʞʝʥʠʷ ʠ ʩʜʚʠʛʘ. ɺʳʧʦʣʥʝʥʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʘ ʚʳʩʦʢʘʷ ʜʦʚʝʨʠʪʝʣʴʥʘʷ 

ʚʝʨʦʷʪʥʦʩʪʴ ʜʘʥʥʳʭ. ʇʦʣʫʯʝʥʳ 

ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʛʣʝʨʦʜʥʦʡ ʥʠʪʠ ʦʪ ʫʛʣʘ ʤʝʞʜʫ 

ʦʩʴʶ ʥʠʪʠ ʠ ʚʝʢʪʦʨʦʤ ʜʝʡʩʪʚʠʷ ʚʥʝʰʥʝʡ ʩʠʣʳ. 

ʈʠʩ. ɻʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʩʭʦʜʥʳʭ 

ʜʘʥʥʳʭ ʜʣʷ ʨʘʩʯʝʪʘ ʩʚʦʡʩʪʚ ʫʛʣʝʨʦʜʥʦʡ ʥʠʪʠ 

ʚ ʢʦʤʧʦʟʠʮʠʦʥʥʦʤ ʤʘʪʝʨʠʘʣʝ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʩʭʝʤʳ ʥʘʛʨʫʞʝʥʠʷ ʦʙʨʘʟʮʘ. 

 

 

 

4.4. ɺɿɸʀʄʆɼɽʁʉʊɺʀɽ ʋɻʃɽʈʆɼʅʓʍ ɺʆʃʆʂʆʅ ʉ ʈɸʉʇʃɸɺʆʄ TiïAl ɺ 

ʇʈʆʎɽʉʉɽ ʉɸʄʆʈɸʉʇʈʆʉʊʈɸʅʗʖʑɽɻʆʉʗ ɺʓʉʆʂʆʊɽʄʇɽʈɸʊʋʈʅʆɻʆ 

ʉʀʅʊɽɿɸ 
 

ʉʳʯʝʚ ɸ.ɽ., ɺʘʜʯʝʥʢʦ ʉ.ɻ., ʑʫʢʠʥ ɸ.ʉ. //  ʅʝʦʨʛʘʥʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ. ï 2021. ï ʊ.57, ˉ7. 
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ʀʟʫʯʝʥʦ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʝ ʧʨʦʜʫʢʪʦʚ ʛʦʨʝʥʠʷ ʚ ʩʠʩʪʝʤʝ Ti-Al ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ 

ʫʛʣʝʨʦʜʥʳʤʠ ʚʦʣʦʢʥʘʤʠ ʚ ʨʝʞʠʤʝ ʩʘʤʦʨʘʩʧʨʦʩʪʨʘʥʷʶʱʝʛʦʩʷ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʩʠʥʪʝʟʘ. 

ʇʨʦʜʫʢʪʳ ʛʦʨʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʳ ʤʝʪʦʜʘʤʠ ʩʢʘʥʠʨʫʶʱʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʩ 

ʣʦʢʘʣʴʥʳʤ ʨʝʥʪʛʝʥʦʩʧʝʢʪʨʘʣʴʥʳʤ ʘʥʘʣʠʟʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʥʝʨʛʦʜʠʩʧʝʨʩʠʦʥʥʦʛʦ 

ʜʝʪʝʢʪʦʨʘ ʠ ʨʝʥʪʛʝʥʦʬʘʟʦʚʦʛʦ ʘʥʘʣʠʟʘ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʛʨʘʬʠʪʦʚʳʭ ʚʦʣʦʢʦʥ ʬʦʨʤʠʨʫʝʪʩʷ ʪʦʥʢʠʡ ʩʣʦʡ ʢʘʨʙʠʜʥʦʡ ʬʘʟʳ TiC (~200-300 

ʥʤ), ʧʦʢʨʳʪʳʡ ʩʣʦʝʤ ʥʘʥʦʣʘʤʠʥʘʪʥʳʭ ʟʝʨʝʥ ʄɸʍ-ʬʘʟʳ Ti3AlC2. ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʤʦʛʫʪ 

ʙʳʪʴ ʧʦʣʝʟʥʳ ʧʨʠ ʩʦʟʜʘʥʠʠ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʦʩʥʦʚʝ ʘʣʶʤʠʥʠʜʦʚ ʪʠʪʘʥʘ ʩ 

ʫʛʣʝʨʦʜʥʳʤʠ ʚʦʣʦʢʥʘʤʠ, ʧʦʢʨʳʪʳʤʠ ʢʘʨʙʠʜʦʤ ʪʠʪʘʥʘ. 
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4.5. ʀʉʉʃɽɼʆɺɸʅʀɽ ɺʃʀʗʅʀʗ ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʍ ʇɸʈɸʄɽʊʈʆɺ ʅɸ 

ɸʇʇɸʈɸʊʋʈʅʆɽ ʆʌʆʈʄʃɽʅʀɽ ʇʈʆʎɽʉʉɸ ʇʈʆʀɿɺʆɼʉʊɺɸ 

ɸʂʊʀɺʀʈʆɺɸʅʅʆɻʆ ʋɻʃɽʈʆɼʅʆɻʆ ʄɸʊɽʈʀɸʃɸ 

 

ʇʦʧʦʚʘ ɸ.ɸ., ʐʫʙʠʥ ʀ.ʅ. // ʀʟʚʝʩʪʠʷ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ. ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ. ï 
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ʇʦʢʘʟʘʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ 

ʫʛʣʝʨʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʚʳʩʦʢʦʡ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʠ 

ʙʦʣʴʰʦʡ ʧʦʨʠʩʪʦʩʪʴʶ. ʋʩʪʘʥʦʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ 

ʧʨʦʪʝʢʘʥʠʷ ʭʠʤʠʯʝʩʢʦʡ ʘʢʪʠʚʘʮʠʠ ʠ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʣʫʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʆʧʨʝʜʝʣʝʥʳ 

ʦʩʥʦʚʥʳʝ ʩʪʘʜʠʠ ʘʢʪʠʚʘʮʠʠ ʫʛʣʝʨʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʚʢʣʶʯʘʶʱʠʝ ʚ ʩʝʙʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʢʘʨʙʦʥʠʟʘʮʠʶ 

ʫʛʣʝʨʦʜʥʦʛʦ ʩʳʨʴʷ, ʝʛʦ ʱʝʣʦʯʥʫʶ ʘʢʪʠʚʘʮʠʶ ʠ 

ʧʦʩʪʦʙʨʘʙʦʪʢʫ ʩʦʟʜʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʠʩʩʣʝʜʦʚʘʥʦ ʚʟʘʠʤʥʦʝ ʚʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʨʘʩʭʦʜʘ 

ʠʥʝʨʪʥʦʛʦ ʛʘʟʘ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʛʣʝʨʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʧʦ ʤʝʪʦʜʫ 

BET ʚ ʜʠʘʧʘʟʦʥʝ 2550é2700 ʤ
2
/ʛ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ɼʘʥʳ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʥʠʞʝʥʠʶ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʠ ʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢ ʦʧʳʪʥʦ-ʧʨʦʤʳʰʣʝʥʥʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ. ʇʦʣʫʯʝʥʥʳʡ 

ʘʢʪʠʚʠʨʦʚʘʥʥʳʡ ʫʛʣʝʨʦʜʥʳʡ ʤʘʪʝʨʠʘʣ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʩʦʨʙʝʥʪ ʚ ʩʠʩʪʝʤʘʭ ʦʯʠʩʪʢʠ 

ʛʘʟʦʚʳʭ ʩʨʝʜ, ʛʘʟʦʚʳʭ ʘʢʢʫʤʫʣʷʪʦʨʘʭ ʠ ʜʣʷ ʨʝʰʝʥʠʡ ʨʘʟʣʠʯʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ. 

 

4.6. ɹʀʇʆʃʗʈʅʆɽ ʕʃɽʂʊʈʆʍʀʄʀʏɽʉʂʆɽ ʈɸʉʑɽʇʃɽʅʀɽ ɻʈɸʌʀʊɸ ɼʃʗ 

ʇʆʃʋʏɽʅʀʗ ʕʃɽʂʊʈʆʂɸʊɸʃʀɿɸʊʆʈʆɺ ɺʆʉʉʊɸʅʆɺʃɽʅʀʗ ʂʀʉʃʆʈʆɼɸ 

 

ʂʦʯʝʨʛʠʥ ɺ.ʂ., ʂʦʤʘʨʦʚʘ ʅ.ʉ., ʂʦʪʢʠʥ ɸ.ʉ.//  ʕʣʝʢʪʨʦʭʠʤʠʷ. ï 2022. ï ʊ.58, ˉ1. ï ʉ.46-50 

  

ɺ ʚʦʜʥʦʤ ʵʣʝʢʪʨʦʣʠʪʝ, ʩʦʜʝʨʞʘʱʝʤ ʠʦʥʳ Co
2+
, ʤʝʪʦʜʦʤ ʧʣʘʟʤʦʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʛʦ 

ʨʘʩʱʝʧʣʝʥʠʷ ʛʨʘʬʠʪʘ, ʨʝʘʣʠʟʦʚʘʥʥʦʤ ʚ ʙʠʧʦʣʷʨʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʚʧʝʨʚʳʝ ʩʠʥʪʝʟʠʨʦʚʘʥ 

ʥʘʥʦʢʦʤʧʦʟʠʪ ʤʘʣʦʩʣʦʡʥʳʭ ʛʨʘʬʝʥʦʚʳʭ ʩʪʨʫʢʪʫʨ ʩ ʦʢʩʠʜʘʤʠ ʢʦʙʘʣʴʪʘ. ʄʝʪʦʜʦʤ 

ʚʨʘʱʘʶʱʝʛʦʩʷ ʜʠʩʢʦʚʦʛʦ ʵʣʝʢʪʨʦʜʘ ʧʦʢʘʟʘʥʘ ʚʳʩʦʢʘʷ ʵʣʝʢʪʨʦʢʘʪʘʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʜʘʥʥʦʛʦ ʥʘʥʦʢʦʤʧʦʟʠʪʘ ʚ ʨʝʘʢʮʠʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ. 

 

 

4.7. ʀʉʉʃɽɼʆɺɸʅʀɽ ʇʆʈʀʉʊʓʍ ʋɻʃɽʈʆɼʅʓʍ ʄɸʊɽʈʀɸʃʆɺ ɼʃʗ 

ʉʋʇɽʈʂʆʅɼɽʅʉɸʊʆʈʆɺ 

 

ʇʦʧʦʚ  ʄ.ɺ., ɹʨʝʩʪʝʨ  ɸ.ɽ., ʖʩʠʥ  ʉ.ʀ. // ʍʠʤʠʷ ʚ ʠʥʪʝʨʝʩʘʭ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. ï 
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ʇʨʦʚʝʜʝʥʳ ʩʠʥʪʝʟ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʨʠʩʪʳʭ ʫʛʣʝʨʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ - 

ʪʝʨʤʦʨʘʩʰʠʨʝʥʥʦʛʦ ʛʨʘʬʠʪʘ (ʊʈɻ), ʥʘʥʦʚʦʣʦʢʥʠʩʪʦʛʦ ʫʛʣʝʨʦʜʘ ʠ ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʫʛʣʝʨʦʜʘ. 

ʆʙʩʫʞʜʝʥʘ ʠ ʠʟʫʯʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʠʭ ʚ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚʘʭ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʚ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʘʭ. ʄʝʪʦʜʘʤʠ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʘʜʩʦʨʙʮʠʠ ʘʟʦʪʘ, 

ʚʦʣʴʪʘʤʧʝʨʦʤʝʪʨʠʠ ʠ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʠʩʩʣʝʜʦʚʘʥʳ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʧʦʣʫʯʝʥʥʳʭ ʦʙʨʘʟʮʦʚ. ʇʨʦʚʝʜʝʥʘ ʤʦʜʠʬʠʢʘʮʠʷ ʫʛʣʝʨʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʪʨʝʤʷ ʩʧʦʩʦʙʘʤʠ, 

ʠʟʫʯʝʥʦ ʝʝ ʚʣʠʷʥʠʝ ʥʘ ʟʥʘʯʝʥʠʷ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʫʜʝʣʴʥʦʡ ʝʤʢʦʩʪʠ. ɺʳʷʚʣʝʥʦ, ʯʪʦ 

ʦʙʨʘʟʮʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʘʟʚʠʪʦʡ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ: ʜʣʷ ʠʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʩʦʩʪʘʚʣʷʝʪ 759 ʤ
2
/ʛ, ʘ ʜʣʷ ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ 
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2
/ʛ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʡ ʫʜʝʣʴʥʦʡ ʝʤʢʦʩʪʴʶ ʦʪʣʠʯʘʶʪʩʷ 

ʤʘʪʝʨʠʘʣʳ, ʦʙʣʘʜʘʶʱʠʝ ʤʠʢʨʦ- ʠ ʤʝʟʦʧʦʨʠʩʪʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʩʦ ʩʨʝʜʥʠʤ ʨʘʟʤʝʨʦʤ ʧʦʨ 3-5 ʥʤ. 

ʄʦʜʠʬʠʢʘʮʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʫʛʣʝʨʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʠʢʝʣʝʤ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʫʜʝʣʴʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʫʚʝʣʠʯʝʥʠʶ ʩʨʝʜʥʝʛʦ ʜʠʘʤʝʪʨʘ ʧʦʨ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ - ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʫʜʝʣʴʥʦʡ ʝʤʢʦʩʪʠ. 

 

4.8. ʄʆɼɽʃʔ ʇʈʆʄɽɾʋʊʆʏʅʆʁ ʋɻʃɽʈʆɼʅʆʁ ʌɸɿʓ ʅɸ ʆʉʅʆɺɽ 

ɼɽʌɽʂʊʆɺ ɺʅɽɼʈɽʅʀʗ ɺ ɻʈɸʌʀʊɽ 
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ʇʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʩʚʦʡʩʪʚ ʘʣʣʦʪʨʦʧʥʳʭ ʬʦʨʤ ʫʛʣʝʨʦʜʘ ʤʦʪʠʚʠʨʫʝʪ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʥʘ 

ʧʦʠʩʢ ʝʛʦ ʥʦʚʳʭ ʩʪʘʙʠʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʣʦʞʝʥʘ ʤʦʜʝʣʴ ʧʨʦʤʝʞʫʪʦʯʥʦʡ 

ʫʛʣʝʨʦʜʥʦʡ ʬʘʟʳ ʤʝʞʜʫ ʘʣʤʘʟʦʤ ʠ ʛʨʘʬʠʪʦʤ, ʥʝʦʜʥʦʢʨʘʪʥʦ ʥʘʙʣʶʜʘʝʤʦʡ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ. 

ʅʘʧʨʠʤʝʨ, ʨʘʥʝʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʵʣʝʢʪʨʦʥʥʦʝ ʦʙʣʫʯʝʥʠʝ ʛʨʘʬʠʪʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʦʙʨʘʟʦʚʘʥʠʶ ʤʝʪʘʩʪʘʙʠʣʴʥʦʡ ʫʛʣʝʨʦʜʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʠʤʝʶʱʝʡ ʧʨʦʚʦʜʠʤʦʩʪʴ ʚʜʦʣʴ 

ʥʘʧʨʘʚʣʝʥʠʷ (0001), ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʚʷʟʝʡ ʤʝʞʜʫ ʩʣʦʷʤʠ 

ʛʨʘʬʠʪʘ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʝʨʝʥʦʩ ʵʣʝʢʪʨʦʥʦʚ. ʀʟʤʝʨʝʥʥʦʝ ʤʝʞʧʣʦʩʢʦʩʪʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʚ 

ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʫʛʣʝʨʦʜʥʦʡ ʬʘʟʝ ~2,6 ¡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʦʟʤʦʞʥʦʝ ʚʥʝʜʨʝʥʠʝ ʘʪʦʤʦʚ ʤʝʞʜʫ 

ʫʛʣʝʨʦʜʥʳʤʠ ʩʣʦʷʤʠ, ʧʦʩʢʦʣʴʢʫ ʨʘʩʩʪʦʷʥʠʝ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ, ʯʝʤ ʤʝʞʧʣʦʩʢʦʩʪʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʚ 

ʭʠʤʠʯʝʩʢʠ ʩʚʷʟʘʥʥʳʭ ʩʣʦʷʭ (ʘʣʤʘʟ), ʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʩʣʦʷʭ, ʩʚʷʟʘʥʥʳʭ ʚʘʥ-ʜʝʨ-

ʚʘʘʣʴʩʦʚʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ (ʛʨʘʬʠʪ). ʊʘʢʘʷ ʩʪʨʫʢʪʫʨʘ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʘ ʟʘ ʩʯʝʪ 

ʚʥʝʜʨʝʥʠʷ ʘʪʦʤʦʚ ʤʝʞʜʫ ʩʣʦʷʤʠ ʛʨʘʬʠʪʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʩʦʝʜʠʥʝʥʠʝ ʛʨʘʬʠʪʦʚʳʭ ʣʠʩʪʦʚ ʩ ʫʧʘʢʦʚʢʦʡ ɸB ʷʚʣʷʝʪʩʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʥʝʚʳʛʦʜʥʳʤ, ʩʪʨʫʢʪʫʨʘ 

ʨʘʩʩʦʝʜʠʥʷʣʘʩʴ ʥʘ ʩʣʦʠ ʛʨʘʬʠʪʘ ʩ ʠʥʪʝʨʢʘʣʠʨʦʚʘʥʥʳʤʠ ʘʪʦʤʘʤʠ ʫʛʣʝʨʦʜʘ. 
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ɼʃʗ ʆʍʈɸʅʓ ʆʂʈʋɾɸʖʑɽʁ ʉʈɽɼʓ 
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ɺ ʦʙʟʦʨʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʨʠʩʪʳʭ ʧʦʣʠʤʝʨʥʳʭ 

ʥʘʥʦʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʟʘʱʠʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʯʝʣʦʚʝʢʘ. ʇʦʢʘʟʘʥʘ 

ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʚʳʩʦʢʦʧʦʨʠʩʪʳʭ ʧʦʣʠʤʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʩʰʠʪʳʭ ʛʠʜʨʦʛʝʣʝʡ ʩ 

ʠʥʢʦʨʧʦʨʠʨʦʚʘʥʥʳʤʠ ʥʘʥʦʯʘʩʪʠʮʘʤʠ ʜʣʷ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʠ ʧʨʠʨʦʜʥʳʭ ʚʦʜ ʦʪ ʪʷʞʝʣʳʭ 

ʤʝʪʘʣʣʦʚ, ʢʨʘʩʠʪʝʣʝʡ, ʘʥʪʠʙʠʦʪʠʢʦʚ. ɺʳʩʦʢʦʧʦʨʠʩʪʳʝ ʧʦʣʠʤʝʨʥʳʝ ʤʘʪʝʨʠʘʣʳ ʩ ʤʘʛʥʠʪʥʳʤʠ 

ʥʘʥʦʯʘʩʪʠʮʘʤʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ, ʢʘʢ ʵʬʬʝʢʪʠʚʥʳʝ ʩʦʨʙʝʥʪʳ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʧʣʝʥʦʢ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. ɺʢʣʶʯʝʥʠʝ ʚ ʩʦʩʪʘʚ ʚʳʩʦʢʦʧʦʨʠʩʪʳʭ 

ʧʦʣʠʤʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʘʥʠʟʦʪʨʦʧʥʳʭ ʫʛʣʝʨʦʜʥʳʭ ʠ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʥʘʥʦʯʘʩʪʠʮ ʧʝʨʩʧʝʢʪʠʚʥʦ 

ʧʨʠ ʩʦʟʜʘʥʠʠ ʥʘʥʦʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. 
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5.2. ʉʈɸɺʅɽʅʀɽ ɺʓʗɺʃʗɽʄʆʉʊʀ ʄɸʃʆɿɸʄɽʊʅʓʍ ʋɼɸʈʅʓʍ 

ʇʆɺʈɽɾɼɽʅʀʁ ʇʆ ʈɽɿʋʃʔʊɸʊɸʄ ɺʓʇʆʃʅɽʅʀʗ ʋʃʔʊʈɸɿɺʋʂʆɺʆɻʆ 

ʅɽʈɸɿʈʋʐɸʖʑɽɻʆ ʂʆʅʊʈʆʃʗ ʀ ʆʇʊʀʏɽʉʂʆʁ ʇʈʆʌʀʃʆʄɽʊʈʀʀ 

ʇʆɺɽʈʍʅʆʉʊʀ ʆɹʈɸɿʎʆɺ ʇʆʃʀʄɽʈʅʓʍ ʂʆʄʇʆɿʀʎʀʆʅʅʓʍ ʄɸʊɽʈʀɸʃʆɺ 
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ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʦʙʥʘʨʫʞʝʥʠʶ ʤʘʣʦʟʘʤʝʪʥʳʭ ʫʜʘʨʥʳʭ 

ʧʦʚʨʝʞʜʝʥʠʡ ʛʣʫʙʠʥʦʡ ʜʦ 0,2-1,0 ʤʤ ʥʘ ʦʙʨʘʟʮʘʭ ʧʦʣʠʤʝʨʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

(ʇʂʄ) ʚ ʚʠʜʝ ʧʣʘʩʪʠʥ 150Ë100Ë6 ʤʤ. ɺʳʧʦʣʥʝʥʦ ʩʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʦʮʝʥʢʠ ʨʘʟʤʝʨʦʚ 

ʤʘʣʦʟʘʤʝʪʥʳʭ ʫʜʘʨʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ ʦʙʨʘʟʮʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʨʝʬʝʨʝʥʩʥʳʤ ʤʝʪʦʜʦʤ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʢʦʥʪʨʦʣʷ (ʋɿʂ) ʠ ʤʝʪʦʜʦʤ ʦʧʪʠʯʝʩʢʦʡ ʧʨʦʬʠʣʦʤʝʪʨʠʠ. ʆʧʨʝʜʝʣʝʥʘ 

ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʨʘʟʥʠʮʘ ʚʥʝʰʥʠʭ ʨʘʟʤʝʨʦʚ ʫʜʘʨʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ ʦʙʨʘʟʮʦʚ ʇʂʄ ʩ ʨʘʟʤʝʨʘʤʠ 

(ʧʘʨʘʤʝʪʨʘʤʠ) ʠʭ ʚʥʫʪʨʝʥʥʠʭ ʨʘʟʨʫʰʝʥʠʡ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʜʪʚʝʨʞʜʝʥʦ, ʯʪʦ ʚʝʣʠʯʠʥʳ 

ʧʣʦʱʘʜʝʡ ʚʠʟʫʘʣʴʥʦ/ʦʧʪʠʯʝʩʢʠ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʚʤʷʪʠʥ ʦʪ ʫʜʘʨʦʚ ʥʘ ʦʙʨʘʟʮʘʭ ʇʂʄ ʥʘ ʧʦʨʷʜʦʢ 

ʤʝʥʴʰʝ ʚʝʣʠʯʠʥʳ ʧʣʦʱʘʜʝʡ ʨʘʟʨʫʰʝʥʥʳʭ ʦʙʣʘʩʪʝʡ (ʨʘʩʩʣʦʝʥʠʝ ʠ ʨʘʩʪʨʝʩʢʠʚʘʥʠʝ), 

ʚʳʷʚʣʝʥʥʳʭ ʨʝʬʝʨʝʥʩʥʳʤ ʋɿʂ-ʤʝʪʦʜʦʤ. ɺʳʷʚʣʝʥʳ ʟʦʥʳ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ 

ʤʝʪʦʜʦʚ ʥʝʨʘʟʨʫʰʘʶʱʝʛʦ ʢʦʥʪʨʦʣʷ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʤʘʣʦʟʘʤʝʪʥʳʭ ʫʜʘʨʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ 

ʦʙʨʘʟʮʦʚ ʇʂʄ: Ã10 ɼʞ ʜʣʷ ʫʛʣʝʧʣʘʩʪʠʢʦʚ, Ã20 ɼʞ ʜʣʷ ʩʪʝʢʣʦʧʣʘʩʪʠʢʦʚ. ʇʦʩʪʨʦʝʥʳ 

ʨʝʛʨʝʩʩʠʦʥʥʳʝ ʤʦʜʝʣʠ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʩʚʷʟʝʡ ʧʦʚʨʝʞʜʘʝʤʦʩʪʠ ʦʙʨʘʟʮʦʚ ʇʂʄ, ʚʳʨʘʞʝʥʥʳʝ 

ʯʝʨʝʟ ʟʘʚʠʩʠʤʦʩʪʴ ʧʣʦʱʘʜʠ ʧʦʚʨʝʞʜʝʥʠʡ ʦʪ ʵʥʝʨʛʠʠ ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʫʜʘʨʦʚ. ʂʦʨʨʝʣʷʮʠʦʥʥʦ-

ʨʝʛʨʝʩʩʠʦʥʥʳʝ ʤʦʜʝʣʠ ʦʧʠʩʘʥʳ ʧʦʣʠʥʦʤʠʘʣʴʥʳʤʠ ʫʨʘʚʥʝʥʠʷʤʠ. ʂʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ ʠ 

ʜʝʪʝʨʤʠʥʘʮʠʠ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʩʦʟʜʘʥʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ. 

 

 

5.3. ɸʅɸʃʀɿ ɺʃʀʗʅʀʗ ʈɽɾʀʄʆɺ ʈɽɿɸʅʀʗ ʅɸ ʐɽʈʆʍʆɺɸʊʆʉʊʔ 

ʇʆɺɽʈʍʅʆʉʊʅʆɻʆ ʉʃʆʗ ʇʈʀ ʊʆʏɽʅʀʀ ʂʆʄʇʆɿʀʎʀʆʅʅʆɻʆ ʄɸʊɽʈʀɸʃɸ 

ʅɸ ʆʉʅʆɺɽ ʊɽʈʄʆʈɸʉʐʀʈɽʅʅʆɻʆ ɻʈɸʌʀʊɸ 
 

ʄʠʭʝʝʥʢʦ  ʀ.ʉ., ʉʤʝʣʠʢ  ɸ.ɸ., ɽʛʦʨʦʚ  ʉ.ɸ. // ɺʝʩʪʥʠʢ ʈʦʩʩʠʡʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʜʨʫʞʙʳ 

ʥʘʨʦʜʦʚ. ʉʝʨʠʷ: ʀʥʞʝʥʝʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ï 2021. ï ʊ.22, ˉ2. ï ʉ.162-171 

  

ʉʫʱʝʩʪʚʫʶʱʘʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʪʝʥʜʝʥʮʠʷ ʟʘʤʝʥʳ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʩʧʣʘʚʦʚ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʧʦʜʰʠʧʥʠʢʦʚ ʩʢʦʣʴʞʝʥʠʷ, 

ʫʧʣʦʪʥʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʙʦʨʦʯʥʳʭ ʝʜʠʥʠʮ, ʘʥʪʠʬʨʠʢʮʠʦʥʥʳʭ ʚʪʫʣʦʢ ʠ ʧʨʦʯʠʭ ʜʝʪʘʣʝʡ 

ʤʘʰʠʥ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʝʡʰʠʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʚʣʠʷʶʱʠʭ ʥʘ ʨʘʟʚʠʪʠʝ ʨʘʟʣʠʯʥʳʭ 

ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʆʜʥʘʢʦ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʠʟ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠʟʜʝʣʠʡ 

ʩʦʚʨʝʤʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʵʢʩʪʨʫʟʠʷ, ʧʨʝʩʩʦʚʘʥʠʝ, ʣʠʪʴʝ ʧʦʜ ʜʘʚʣʝʥʠʝʤ, ʚʦʟʥʠʢʘʶʪ 

ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʜʝʬʝʢʪʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʜʘʥʥʳʭ ʚʠʜʦʚ ʦʙʨʘʙʦʪʢʠ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʥʝ ʚʩʝʛʜʘ 

ʚʦʟʥʠʢʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ ʥʘʜʣʝʞʘʱʝʝ ʢʘʯʝʩʪʚʦ ʨʘʙʦʯʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʝʪʘʣʝʡ, ʘ 

ʦʪʩʶʜʘ ʚʳʪʝʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʚʦʜʠʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ, ʦʪ 

ʨʝʟʫʣʴʪʘʪʘ ʚʳʧʦʣʥʝʥʠʷ ʢʦʪʦʨʦʡ ʟʘʚʠʩʠʪ 

ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʫʟʣʦʚ ʠ ʠʟʜʝʣʠʡ ʚ ʮʝʣʦʤ. ɺ 

ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ, 

ʚʣʠʷʶʱʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʘʝʤʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠ ʪʦʢʘʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʣʷ 

ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʩʧʣʘʚʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʈʠʩ. ʉʪʨʦʝʥʠʝ 

ʦʪʜʝʣʴʥʳʭ ʯʝʨʚʷʯʢʦʚ ʊʈɻ. 
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5.4. ʆɹɿʆʈ ʇʋʊɽʁ ʈɸɿɺʀʊʀʗ ʀ ʇʈʀʄɽʅɽʅʀʗ ʇʆʃʀʄɽʈʅʓʍ 

ɺʆʃʆʂʅʀʉʊʓʍ ʂʆʄʇʆɿʀʎʀʆʅʅʓʍ ʄɸʊɽʈʀɸʃʆɺ 

 

ɼʝʙʝʨʜʝʝʚ ʊ.ʈ., ɸʥʜʨʠʘʥʦʚʘ ʂ.ɸ., ɸʤʠʨʦʚʘ ʃ.ʄ. // ʀʟʚʝʩʪʠʷ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ. 

ʊʝʭʥʦʣʦʛʠʷ ʪʝʢʩʪʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ï 2021. - ˉ6 (396). ï ʉ.5-13 

  

ʈʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʦʙʟʦʨʫ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʷ ʧʦʣʠʤʝʨʥʳʭ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʈʘʩʩʤʦʪʨʝʥʳ ʨʦʩʩʠʡʩʢʠʝ ʠ ʟʘʨʫʙʝʞʥʳʝ ʦʙʟʦʨʥʳʝ ʩʪʘʪʴʠ ʠ 

ʤʦʥʦʛʨʘʬʠʠ, ʧʦʩʚʷʱʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʟʜʝʣʠʡ ʠʟ ʢʦʤʧʦʟʠʪʦʚ, ʢʦʥʪʨʦʣʶ ʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʩʚʦʡʩʪʚ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ.  ɿʘʪʨʦʥʫʪʳ ʚʦʧʨʦʩʳ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʚʪʦʨʠʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʠʟʜʝʣʠʡ ʠʟ ʢʦʤʧʦʟʠʪʦʚ. ɺ ʟʘʢʣʶʯʝʥʠʠ ʨʘʩʩʤʦʪʨʝʥʳ 

ʦʙʟʦʨʥʳʝ ʨʘʙʦʪʳ, ʧʦʩʚʷʱʝʥʥʳʝ ʧʨʠʤʝʥʝʥʠʶ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʨʘʟʣʠʯʥʳʭ 

ʦʙʣʘʩʪʷʭ ʪʝʭʥʠʢʠ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʤʝʜʠʮʠʥʳ, ʛʜʝ ʫʣʫʯʰʘʶʪʩʷ ʩʚʦʡʩʪʚʘ ʚʦʣʦʢʥʠʩʪʳʭ 

ʥʘʧʦʣʥʠʪʝʣʝʡ: ʢʝʨʘʤʠʯʝʩʢʠʭ, ʫʛʣʝʨʦʜʥʳʭ ʥʘʧʦʣʥʠʪʝʣʝʡ ʠ ʪʢʘʥʝʡ ʥʘ ʠʭ ʦʩʥʦʚʝ. ɼʣʷ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʨʦʪʝʟʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʫʛʣʝʧʣʘʩʪʠʢʠ, ʫʛʣʝʨʦʜ-ʫʛʣʝʨʦʜʥʳʝ ʢʦʤʧʦʟʠʪʳ. ʈʷʜʦʤ 

ʧʨʝʠʤʫʱʝʩʪʚ ʧʝʨʝʜ ʪʝʨʤʦʨʝʘʢʪʠʚʥʳʤʠ ʩʚʷʟʫʶʱʠʤʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʦʣʠʤʝʨʥʳʭ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʦʙʣʘʜʘʶʪ ʪʝʨʤʦʧʣʘʩʪʠʯʥʳʝ ʤʘʪʨʠʮʳ. 

 

  

5.5. ʆʉʆɹɽʅʅʆʉʊʀ ʈɽɿʂʀ ʇʆʃʀʄɽʈʅʓʍ ʂʆʄʇʆɿʀʎʀʆʅʅʓʍ 

ʄɸʊɽʈʀɸʃʆɺ ɸʃʄɸɿʅʓʄʀ ʂʈʋɻɸʄʀ (ʆɹɿʆʈ) 

 

ʍʨʫʣʴʢʦʚ ʀ.ɸ., ɻʫʣʷʝʚ ʀ.ʅ., ʄʠʰʢʠʥ ʉ.ʀ. // ʊʨʫʜʳ ɺʀɸʄ. ï 2022. - ˉ4 (110). ï ʉ.22-31 

  

ʇʨʦʠʟʚʦʜʩʪʚʦ ʧʦʣʠʤʝʨʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ 2020-ʝ ʛʛ. ʠ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʜʦ 

2030-ʭ ʛʛ. ʙʫʜʝʪ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʘʥʜʝʤʠʶ ʠ ʜʨʫʛʠʝ ʧʨʝʧʷʪʩʪʚʠʷ ʩʦʚʨʝʤʝʥʥʦʡ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʀ ʭʦʪʷ ʢʦʥʩʪʨʫʢʮʠʠ 

ʠʟʜʝʣʠʡ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʠʥʪʝʛʨʘʣʴʥʳʤʠ, 

ʧʝʨʝʜ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʚʩʝ ʨʘʚʥʦ ʩʪʦʠʪ 

ʟʘʜʘʯʘ ʚʳʙʦʨʘ ʚʠʜʘ ʠʭ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ ʘʣʤʘʟʥʳʤʠ ʢʨʫʛʘʤʠ ʥʘ ʩʪʘʥʢʘʭ ʩ 

ʚʦʜʷʥʳʤ ʦʭʣʘʞʜʝʥʠʝʤ ʧʦʟʚʦʣʷʝʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʝʟʢʫ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʦʟʠʪʦʚ 

(ʩʪʝʢʣʦ-, ʫʛʣʝ-, ʦʨʛʘʥʦʧʣʘʩʪʠʢʦʚ ʠ ʛʠʙʨʠʜʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ) ʩ ʪʨʝʙʫʝʤʳʤʠ ʪʦʯʥʦʩʪʴʶ ʠ 

ʢʘʯʝʩʪʚʦʤ. ʈʠʩ. ɺʠʜʳ ʜʝʬʝʢʪʦʚ ʧʨʠ 

ʩʚʝʨʣʝʥʠʠ ʦʪʚʝʨʩʪʠʡ. 

 

 

5.6. ʇʆʃʋʏɽʅʀɽ ʋɻʃɽʈʆɼʉʆɼɽʈɾɸʑʀʍ ʆɻʅɽʋʇʆʈʅʓʍ ʄɸʊɽʈʀɸʃʆɺ 

ʅɸ ʆʉʅʆɺɽ ʍʈʆʄʉʆɼɽʈɾɸʑɽɻʆ ʉʓʈʔʗ ɺ ʈɽɾʀʄɽ ʉɺ-ʉʀʅʊɽɿɸ 

 

ʌʦʤʝʥʢʦ ʉ.ʄ., ʈʘʭʳʤ ʅ.ʊ., ʊʦʣʝʥʜʠʫʣʳ ʉ. // ɻʦʨʝʥʠʝ ʠ ʧʣʘʟʤʦʭʠʤʠʷ. ï 2021. ï ʊ.19, ˉ1. 

ï ʉ.25-34   

     

ʈʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʠʥʪʝʟʘ ʢʦʤʧʦʟʠʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ 

ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʝ ʢʘʨʙʠʜʳ ʠ ʄɸʍ-ʬʘʟʳ, ʧʦʚʳʰʘʶʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʭʠʤʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʦʛʥʝʫʧʦʨʦʚ. ʀʩʧʦʣʴʟʫʷ ʫʥʠʢʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʭʨʦʤʠʪʦʚʳʭ ʠ ʮʠʨʢʦʥʦʚʳʭ 

ʢʦʥʮʝʥʪʨʘʪʦʚ, ʧʦʣʫʯʝʥʳ ʫʛʣʝʨʦʜʩʦʜʝʨʞʘʱʠʝ ʦʛʥʝʫʧʦʨʥʳʝ ʤʘʪʝʨʠʘʣʳ ʤʝʪʦʜʦʤ 

ʩʘʤʦʨʘʩʧʨʦʩʪʨʘʥʷʶʱʝʛʦʩʷ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʩʠʥʪʝʟʘ (CBC). ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʠ 

ʦʙʦʙʱʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʧʨʝʜʝʣʝʥʳ ʬʘʟʦʚʳʡ ʠ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 
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ʧʦʣʫʯʝʥʥʳʭ ʫʛʣʝʨʦʜʩʦʜʝʨʞʘʱʠʭ ʢʦʤʧʦʟʠʪʦʚ ʠ ʠʟʤʝʨʝʥʳ ʧʨʦʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɺ 

ʮʠʨʢʦʥʦʚʦʤ ʢʦʥʮʝʥʪʨʘʪʝ ʧʨʠ CBC ʦʙʨʘʟʫʝʪʩʷ ʥʘʠʙʦʣʝʝ ʩʪʦʡʢʠʝ ʠ ʧʦʣʝʟʥʳʝ ʢʘʨʙʠʜʳ ZrC ʠ SiC, 

ʘ ʭʨʦʤʠʪʦʚʳʡ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʦʢʠʩʣʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ ʚʳʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʩʠʥʪʝʟʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʢʦʤʧʦʟʠʪʦʚ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʉɺ-

ʩʠʥʪʝʟʘ ʚ ʫʛʣʝʨʦʜʥʦʡ ʩʨʝʜʝ ʦʙʨʘʟʫʶʪʩʷ ʄɸʍ- ʬʘʟʳ ʪʠʧʘ CrxSiyCz, Cr2SiC, Cr5Si, SiC,     

ʫʩʠʣʠʚʘʶʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʦʛʥʝʫʧʦʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʆʧʨʝʜʝʣʝʥ 

ʦʧʪʠʤʘʣʴʥʳʡ ʩʦʩʪʘʚ ʦʛʥʝʫʧʦʨʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʦʩʥʦʚʝ ʢʦʤʙʠʥʘʮʠʠ ʭʨʦʤʠʪʦʚʦʛʦ ʠ 

ʮʠʨʢʦʥʦʚʦʛʦ ʢʦʥʮʝʥʪʨʘʪʦʚ, ʩʦʜʝʨʞʘʱʠʡ ʛʨʘʬʠʪʘ 15 ʤʘʩʩ.% ʠ ʘʣʶʤʠʥʠʝʚʦʛʦ ʧʦʨʦʰʢʘ 18 

ʤʘʩʩ.%, ʧʨʠ ʢʦʪʦʨʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʤʘʢʩʠʤʫʤ ʧʨʦʯʥʦʩʪʠ (20-25 ʄʇʘ). 

 

 

5.7. ʄʆɼʀʌʀʂɸʎʀʗ ʇʆɺɽʈʍʅʆʉʊʀ ʋɻʃɽʈʆɼʅʓʍ ɸʈʄʀʈʋʖʑʀʍ 

ʅɸʇʆʃʅʀʊɽʃɽʁ ɼʃʗ ʇʆʃʀʄɽʈʅʓʍ ʂʆʄʇʆɿʀʎʀʆʅʅʓʍ ʄɸʊɽʈʀɸʃʆɺ 

ʕʃɽʂʊʈʆʍʀʄʀʏɽʉʂʆʁ ʆɹʈɸɹʆʊʂʆʁ (ʆɹɿʆʈ) 

 

ʉʠʜʦʨʠʥʘ ɸ.ʀ. // ʊʨʫʜʳ ɺʀɸʄ. ï 2022. - ˉ4 (110). ï ʉ.61-74 

  

ʈʘʩʩʤʦʪʨʝʥ ʩʧʦʩʦʙ ʧʦʚʳʰʝʥʠʷ ʘʜʛʝʟʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʘ ʤʝʞʬʘʟʥʦʡ ʛʨʘʥʠʮʝ 

ʨʘʟʜʝʣʘ ʤʝʞʜʫ ʫʛʣʝʨʦʜʥʳʤ ʚʦʣʦʢʥʠʩʪʳʤ ʘʨʤʠʨʫʶʱʠʤ ʥʘʧʦʣʥʠʪʝʣʝʤ ʠ ʧʦʣʠʤʝʨʥʦʡ ʤʘʪʨʠʮʝʡ ʚ 

ʧʦʣʠʤʝʨʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʘʭ ʧʫʪʝʤ ʤʦʜʠʬʠʮʠʨʦʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʧʦʣʥʠʪʝʣʷ 

ʤʝʪʦʜʦʤ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ. ʇʝʨʝʯʠʩʣʝʥʳ ʤʝʪʦʜʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʚʝʨʭʥʦʩʪʠ ʠʩʭʦʜʥʳʭ ʠ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʚʦʣʦʢʦʥ. ʇʦʢʘʟʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ 

ʧʨʦʮʝʩʩʘ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʛʦ ʦʢʠʩʣʝʥʠʷ ʫʛʣʝʨʦʜʥʳʭ 

ʚʦʣʦʢʦʥ. ʇʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ 

ʥʝʜʦʩʪʘʪʢʠ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʤʦʜʠʬʠʢʘʮʠʠ. ɼʘʥ ʦʙʟʦʨ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʤʝʥʝʥʠʷ 

ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʛʦ ʦʢʠʩʣʝʥʠʷ ʫʛʣʝʨʦʜʥʦʛʦ 

ʘʨʤʠʨʫʶʱʝʛʦ ʥʘʧʦʣʥʠʪʝʣʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʛʣʝʧʣʘʩʪʠʢʦʚ. ʈʠʩ.  

ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʧʨʦʮʝʩʩʘ ʤʦʜʠʬʠʢʘʮʠʠ 

ʧʦʚʝʨʭʥʦʩʪʠ ʫʛʣʝʨʦʜʥʦʛʦ ʚʦʣʦʢʥʘ ʤʝʪʦʜʦʤ 

ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʛʦ ʦʢʠʩʣʝʥʠʷ. 

 

 

6.  ʆɹɿʆʈ ʈʓʅʂʆɺ ʀ ʇʈʆʀɿɺʆɼʉʊɺɸ   

 

6.1. ʆʉʅʆɺʅʓɽ ʆɹʃɸʉʊʀ ʇʈʀʄɽʅɽʅʀʗ ʀ ʌɸʂʊʆʈʓ ʈɸɿɺʀʊʀʗ ʈʓʅʂɸ 

ʇʆʃʀʄɽʈʅʓʍ ʂʆʄʇʆɿʀʎʀʆʅʅʓʍ ʄɸʊɽʈʀɸʃʆɺ 
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ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʦʣʠʤʝʨʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. ʆʙʦʟʥʘʯʝʥʳ ʦʩʥʦʚʥʳʝ ʪʝʥʜʝʥʮʠʠ ʠ ʬʘʢʪʦʨʳ ʨʘʟʚʠʪʠʷ ʨʳʥʢʘ ʤʘʪʝʨʠʘʣʦʚ. ʇʦʤʠʤʦ 

ʵʪʦʛʦ, ʚ ʩʪʘʪʴʝ ʪʘʢʞʝ ʧʨʠʚʝʜʝʥʳ ʧʨʠʦʨʠʪʝʪʥʳʝ ʢʦʤʧʣʝʢʩʥʳʝ ʧʨʦʝʢʪʳ ʜʣʷ ʧʨʠʢʣʘʜʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʥʘʫʢʦʝʤʢʠʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʘʠʙʦʣʴʰʠʡ ʦʙʲʝʤ 
ʧʨʠʤʝʥʝʥʠʷ ʩʨʝʜʠ ʧʦʣʠʤʝʨʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʦʣʶ 

ʫʛʣʝʧʣʘʩʪʠʢʦʚ. ʋʛʣʝʧʣʘʩʪʠʢʠ ï ʧʦʣʠʤʝʨʥʳʝ ʢʦʤʧʦʟʠʪʳ ʥʘ ʦʩʥʦʚʝ ʫʛʣʝʨʦʜʥʳʭ ʘʨʤʠʨʫʶʱʠʭ 
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ʥʘʧʦʣʥʠʪʝʣʝʡ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʪʝʢʩʪʠʣʴʥʳʭ ʬʦʨʤ, ʧʨʦʧʠʪʘʥʥʳʭ ʧʦʣʠʤʝʨʥʳʤʠ ʩʚʷʟʫʶʱʠʤʠ 

ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ. ɸʢʪʫʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʫʥʠʢʘʣʴʥʳʭ 

ʘʨʤʠʨʫʶʱʠʭ ʥʘʧʦʣʥʠʪʝʣʝʡ ʥʘ ʦʩʥʦʚʝ ʫʛʣʝʨʦʜʥʳʭ ʚʦʣʦʢʦʥ. ʋʩʧʝʰʥʦʝ ʨʝʰʝʥʠʝ ʵʪʦʡ ʟʘʜʘʯʠ 

ʧʦʟʚʦʣʠʪ ʨʘʩʰʠʨʠʪʴ ʘʩʩʦʨʪʠʤʝʥʪ ʫʛʣʝʧʣʘʩʪʠʢʦʚ ʥʘ ʦʩʥʦʚʝ ʪʢʘʥʳʭ ʘʨʤʠʨʫʶʱʠʭ ʥʘʧʦʣʥʠʪʝʣʝʡ, 

ʦʙʣʘʜʘʶʱʠʭ ʩʚʦʡʩʪʚʘʤʠ, ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʛʜʝ ʧʦʣʠʤʝʨʥʳʝ ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ ʚ 

ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. 

 

6.2. ʇʆʃʀʄɽʈʅʓɽ ʂʆʄʇʆɿʀʎʀʆʅʅʓɽ ʄɸʊɽʈʀɸʃʓ ʅɸ ɺʆʃʆʂʅʀʉʊʆʁ 

ʆʉʅʆɺɽ: ʊɽʅɼɽʅʎʀʀ ʈɸɿɺʀʊʀʗ, ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ, ʅɸʋʏʅʓɽ 

ʅɸʇʈɸɺʃɽʅʀʗ  
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ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʥʘʣʠʟʫ 

ʧʨʝʠʤʫʱʝʩʪʚ ʧʦʣʠʤʝʨʥʳʭ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ 

ʦʙʟʦʨʫ ʨʘʟʚʠʪʠʷ ʨʳʥʢʦʚ ʠʭ 

ʧʨʠʤʝʥʝʥʠʷ. ʇʦʢʘʟʘʥʦ, ʯʪʦ 

ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʥʜʝʥʮʠʝʡ ʨʘʟʚʠʪʠʷ 

ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʷʚʣʷʝʪʩʷ ʟʘʤʝʥʘ ʤʝʪʘʣʣʠʯʝʩʢʠʭ 

ʠʟʜʝʣʠʡ ʥʘ ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ. 

ɺʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʧʨʝʠʤʫʱʝʩʪʚ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʠʟʛʦʪʘʚʣʠʚʘʝʤʳʭ ʥʘ ʦʩʥʦʚʝ ʘʨʤʠʨʫʶʱʠʭ ʪʝʢʩʪʠʣʴʥʳʭ ʪʢʘʥʝʡ, 

ʥʠʪʝʡ ʠ ʚʦʣʦʢʦʥ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʨʳʥʢʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩʜʝʣʘʥ 

ʚʳʚʦʜ ʦʙ ʠʭ ʩʪʘʙʠʣʴʥʦʤ ʨʦʩʪʝ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ʂʠʪʘʷ. ʇʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ 

ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠʟ ʥʘʠʙʦʣʝʝ ʥʘʫʢʦʝʤʢʠʭ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, 

ʪʘʢʠʭ ʢʘʢ ʘʚʠʘʮʠʦʥʥʘʷ, ʢʦʩʤʠʯʝʩʢʘʷ, ʦʙʦʨʦʥʥʘʷ. ʆʧʠʩʘʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ 

ʩʠʩʪʝʤ ʚʠʨʪʫʘʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʦʩʪʨʦʝʥʠʷ ʠʭ ʮʠʬʨʦʚʳʭ 

ʜʚʦʡʥʠʢʦʚ. ʇʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʪʜʝʣʴʥʳʭ ʵʪʘʧʦʚ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʢʩʪʠʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʈʠʩ. ʈʳʥʦʢ 

ʧʦʪʨʝʙʣʝʥʠʷ ʋɺ ʧʦ ʦʪʨʘʩʣʷʤ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 
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7.  ʅɸʋʏʅʆ-ʇʆʇʋʃʗʈʅʓɽ ʄɸʊɽʈʀɸʃʓ, ʉʆʆɹʑɽʅʀʗ 
 

 

7.1. ʆɹʒʗɺʃɽʅʀɽ ʈʆʉʉʀʁʉʂʆɻʆ ʍʀʄʀʏɽʉʂʆɻʆ ʆɹʑɽʉʊɺɸ ʀʄ. ɼ. ʀ. 
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ʈʦʩʩʠʡʩʢʦʝ ʍʠʤʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʦ ʠʤ. ɼ. ʀ. ʄʝʥʜʝʣʝʝʚʘ ʠ ʀʟʜʘʪʝʣʴʩʢʘʷ ʛʨʫʧʧʘ Pleiades 

Publishing ʧʨʝʜʣʘʛʘʶʪ ʨʦʩʩʠʡʩʢʠʤ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʫʙʣʠʢʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ 

ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʞʫʨʥʘʣʘʭ Mendeleev Chemistry Cluster. ɺ Mendeleev Chemistry Cluster 

ʚʭʦʜʷʪ ʞʫʨʥʘʣʳ: Russian Journal of Electrochemistry; Protection of Metals and Physical Chemistry 

of Surfaces; Russian Journal of Physical Chemistry A. Focus on Chemistry; Russian Journal of 

Applied Chemistry; Membranes and Membrane Technologies; Petroleum Chemistry; Theoretical 

Foundations of Chemical Engineering; Reviews and Advances in Chemistry ʠ ʜʨʫʛʠʝ ʞʫʨʥʘʣʳ 

(https://www.pleiades.online/ru/journals/catalog/rubrics/6/). 

ʂ ʨʘʩʩʤʦʪʨʝʥʠʶ ʧʨʠʥʠʤʘʶʪʩʷ ʨʘʥʝʝ ʥʝ ʧʫʙʣʠʢʦʚʘʚʰʠʝʩʷ ʨʫʢʦʧʠʩʠ ʠ ʨʫʢʦʧʠʩʠ ʩʪʘʪʝʡ 

ʫʞʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ, ʠʣʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ (ʧʨʠ ʩʦʛʣʘʩʠʠ ʨʝʜʘʢʮʠʡ), ʚ 

ʥʝʧʝʨʝʚʦʜʥʳʭ ʨʦʩʩʠʡʩʢʠʭ ʞʫʨʥʘʣʘʭ (ʚʝʩʪʥʠʢʘʭ, ʙʶʣʣʝʪʝʥʷʭ, ʩʙʦʨʥʠʢʘʭ...). ɺʩʝ ʨʫʢʦʧʠʩʠ 

ʧʨʦʭʦʜʷʪ ʦʙʷʟʘʪʝʣʴʥʦʝ ʨʝʮʝʥʟʠʨʦʚʘʥʠʝ. ʈʘʩʭʦʜʳ ʥʘ ʧʝʨʝʚʦʜ ʠ ʧʫʙʣʠʢʘʮʠʶ ʩʪʘʪʴʠ ʚ ʦʜʥʦʤ ʠʟ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʞʫʨʥʘʣʦʚ, ʠʟʜʘʚʘʝʤʳʭ Pleiades Publishing ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʳʭ ʥʘ ʧʣʘʪʬʦʨʤʝ 

Springer Nature, ʙʝʨʝʪ ʥʘ ʩʝʙʷ ʠʟʜʘʪʝʣʴʩʪʚʦ Pleiades Publishing. 

ʇʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʜʣʷ ʘʚʪʦʨʦʚ ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʘʡʪʝ 

https://www.pleiades.online/ru/authors. 

 

7.2. ʅɸʇɽʏɸʊɸʅʅʓɽ ʅɸ ʇʈʀʅʊɽʈɽ ʂʆʄʇʆɿʀʊʓ ʀɿ ʅɸʅʆʂʈʀʉʊɸʃʃʆɺ 

ʎɽʃʃʖʃʆɿʓ ʀ ʕʇʆʂʉʀɼʅʆʁ ʉʄʆʃʓ ʇʆ ʇʈʆʏʅʆʉʊʀ ʇʆɼʆɹʅʓ 

ʇɽʈʃɸʄʋʊʈʋ 
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          ʅʘʥʦʢʨʠʩʪʘʣʣʳ ʮʝʣʣʶʣʦʟʳ (CNC), ʧʦʣʫʯʘʝʤʳʝ ʠʟ ʧʨʠʨʦʜʥʦʡ 

ʮʝʣʣʶʣʦʟʳ, ʦʙʣʘʜʘʶʪ ʠʩʢʣʶʯʠʪʝʣʴʥʳʤʠ ʤʝʭʘʥʠʯʝʩʢʠʤʠ, ʪʝʨʤʠʯʝʩʢʠʤʠ, 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʛʠʙʢʦʩʪʴʶ, ʤʘʣʦʡ ʧʣʦʪʥʦʩʪʴʶ, ʚʳʩʦʢʦʡ 

ʧʦʨʠʩʪʦʩʪʴʶ, ʠ ʢ ʪʦʤʫ ʞʝ ʙʠʦʨʘʟʣʘʛʘʝʤʦʩʪʴʶ. ʅʝʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʠʭ ʠʩʧʦʣʴʟʫʶʪ ʚ ʨʘʟʣʠʯʥʭr 

ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʘʭ. ɺ ʦʙʟʦʨʝ  ʨʘʩʩʤʦʪʨʝʥʳ ʩʧʦʩʦʙʳ ʧʦʣʫʯʝʥʠʷ ʢʦʤʙʠʥʘʮʠʡ ʠʟ CNC ʠ 

ʥʘʥʦʯʘʩʪʠʮ ʤʝʪʘʣʣʦʚ, ʦʢʩʠʜʦʚ, ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ. ʊʘʢʠʝ ʥʘʥʦʛʠʙʨʠʜʳ ʤʦʛʫʪ ʙʳʪʴ 

ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʫʩʪʨʦʡʩʪʚʘʭ ʜʣʷ ʵʥʝʨʛʝʪʠʢʠ (ʥʘʧʨʠʤʝʨ, ʚ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʷʭ, 

ʘʢʢʫʤʫʣʷʪʦʨʘʭ) ʠ ʙʠʦʤʝʜʠʮʠʥʳ, ʜʣʷ ʦʯʠʩʪʢʠ ʚʦʜʳ ʠ ʜʨ. ɼʦʙʘʚʣʝʥʠʝ ʥʘʥʦʢʨʠʩʪʘʣʣʦʚ 

ʮʝʣʣʶʣʦʟʳ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʘʝʪ ʪʝʨʤʦʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʣʠʤʝʨʦʚ. 

ʀʩʭʦʜʥʳʡ ʛʝʣʴ ʩʦʩʪʦʠʪ ʠʟ ʵʧʦʢʩʠʜʥʦʡ ʩʤʦʣʳ ʠ ʥʘʥʦʢʨʠʩʪʘʣʣʦʚ ʮʝʣʣʶʣʦʟʳ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʚ 

ʢʣʘʩʪʝʨʳ ʙʣʘʛʦʜʘʨʷ ʚʦʜʦʨʦʜʥʳʤ ʩʚʷʟʷʤ. ɻʝʣʴ 

ʚʳʜʘʚʣʠʚʘʝʪʩʷ ʠʟ ʵʢʩʪʨʫʜʝʨʘ ʠ ʧʝʯʘʪʘʝʪʩʷ 

ʩʣʦʷʤʠ. ʇʨʠ ʧʝʯʘʪʠ ʢʣʘʩʪʝʨʳ ʯʘʩʪʠʯʥʦ 

ʨʘʟʨʫʰʘʶʪʩʷ ʠʟ-ʟʘ ʨʘʟʨʳʚʘ ʚʦʜʦʨʦʜʥʳʭ ʩʚʷʟʝʡ 

ʤʝʞʜʫ ʥʘʥʦʢʨʠʩʪʘʣʣʘʤʠ. ʇʨʦʠʩʭʦʜʠʪ 

ʧʝʨʝʛʨʫʧʧʠʨʦʚʢʘ ʢʣʘʩʪʝʨʦʚ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʢʦʚʘʣʝʥʪʥʳʭ ʩʰʠʚʦʢ ʤʝʞʜʫ ʥʠʤʠ ʠ 

ʧʦʣʠʤʝʨʥʳʤʠ ʮʝʧʦʯʢʘʤʠ. ʌʦʨʤʠʨʫʶʪʩʷ ʟʝʨʥʘ 

ʨʘʟʤʝʨʦʤ ʤʝʥʴʰʝ 100 ʥʤ. (ʈʠʩ.) 

 

https://www.elibrary.ru/journals_Pleiades.asp
https://www.pleiades.online/ru/authors
http://www.nanometer.ru/2022/05/04/perst_531048.html
http://www.nanometer.ru/
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8. ʇɸʊɽʅʊʓ 

 

 
 ʂʆʄʇʆɿʀʎʀʆʅʅʓɽ ʄɸʊɽʈʀɸʃʓ

 

1. ʉʇʆʉʆɹ ʇʆʃʋʏɽʅʀʗ ʐʀʍʊʓ ɼʃʗ ʀɿɻʆʊʆɺʃɽʅʀʗ 

ʂʆʄʇʆɿʀʎʀʆʅʅʆʁ ʂɽʈɸʄʀʂʀ ʂɸʈɹʀɼ ɹʆʈɸ-ɼʀɹʆʈʀɼ ʎʀʈʂʆʅʀʗ  

 

ʇʘʪʝʥʪ RU ˉ 2770773 ʦʪ 21.04.2022 ʛʦʜʘ. ɿ. ˉ 2021104688 ʦʪ 25.02.2021 ʛʦʜʘ. 

ʇʘʪʝʥʪʦʦʙʣʘʜʘʪʝʣʴ ʌɽɼɽʈɸʃʔʅʆɽ ɻʆʉʋɼɸʈʉʊɺɽʅʅʆɽ ɹʖɼɾɽʊʅʆɽ 

ʆɹʈɸɿʆɺɸʊɽʃʔʅʆɽ ʋʏʈɽɾɼɽʅʀɽ ɺʓʉʐɽɻʆ ʆɹʈɸɿʆɺɸʅʀʗ çʅʆɺʆʉʀɹʀʈʉʂʀʁ 

ɻʆʉʋɼɸʈʉʊɺɽʅʅʓʁ ʊɽʍʅʀʏɽʉʂʀʁ ʋʅʀɺɽʈʉʀʊɽʊè (RU) - C04B 35/563 

 

ʇʨʝʜʣʘʛʘʝʤʦʝ ʠʟʦʙʨʝʪʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʠʟʛʦʪʦʚʣʝʥʠʶ ʢʦʤʧʦʟʠʮʠʦʥʥʦʡ ʢʝʨʘʤʠʢʠ 

ʢʘʨʙʠʜ ʙʦʨʘ ï ʜʠʙʦʨʠʜ ʮʠʨʢʦʥʠʷ ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʯʝʭʣʦʚ 

ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʪʝʨʤʦʧʘʨ, ʠʩʧʘʨʠʪʝʣʝʡ ʠ ʣʦʜʦʯʝʢ ʜʣʷ ʚʘʢʫʫʤʥʦʡ ʤʝʪʘʣʣʠʟʘʮʠʠ, 

ʪʨʫʙ ʜʣʷ ʧʝʨʝʢʘʯʠʚʘʥʠʷ ʨʘʩʧʣʘʚʣʝʥʥʳʭ ʤʝʪʘʣʣʦʚ, ʩʦʧʝʣ ʧʝʩʢʦʩʪʨʫʡʥʳʭ ʘʧʧʘʨʘʪʦʚ, 

ʣʝʛʢʦʚʝʩʥʦʡ ʢʝʨʘʤʠʯʝʩʢʦʡ ʙʨʦʥʠ, ʘʥʪʠʬʨʠʢʮʠʦʥʥʳʭ ʠʟʜʝʣʠʡ. ʉʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʰʠʭʪʳ 

ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʦʤʧʦʟʠʮʠʦʥʥʦʡ ʢʝʨʘʤʠʢʠ ʢʘʨʙʠʜ ʙʦʨʘ ï ʜʠʙʦʨʠʜ ʮʠʨʢʦʥʠʷ, ʩʦʩʪʦʷʱʠʡ 

ʚ ʧʦʣʫʯʝʥʠʠ ʩʤʝʩʠ ʧʦʨʦʰʢʦʚ ʢʘʨʙʠʜʘ ʙʦʨʘ ʠ ʜʠʙʦʨʠʜʘ ʮʠʨʢʦʥʠʷ, ʦʪʣʠʯʘʶʱʠʡʩʷ ʪʝʤ, ʯʪʦ 

ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʩʤʝʩʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʢʘʨʙʠʜʦʙʦʨʥʦʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʜʠʦʢʩʠʜʘ 

ʮʠʨʢʦʥʠʷ ʩ ʠʟʙʳʪʢʦʤ ʢʘʨʙʠʜʘ ʙʦʨʘ, ʠʤʝʶʱʝʛʦ ʨʘʟʤʝʨ ʯʘʩʪʠʮ ʧʦʩʣʝ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ 4,9 

ʤʢʤ, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʨʝʘʢʮʠʠ 1600-1700Áʉ ʚ ʪʝʯʝʥʠʝ 20-25 ʤʠʥʫʪ, ʧʨʠʯʝʤ ʚ ʢʘʯʝʩʪʚʝ 

ʚʩrʦʢʦʜʠʩʧʝʨʩʥʦʛʦ ʫʛʣʝʨʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʩʧʦʣʴʟʫʶʪ ʠʟʤʝʣʴʯʝʥʥʳʡ ʥʘʥʦʚʦʣʦʢʥʠʩʪʳʡ 

ʫʛʣʝʨʦʜ. ʇʨʝʜʣʦʞʝʥʥʳʡ ʩʧʦʩʦʙ ʥʘʧʨʘʚʣʝʥ ʥʘ ʫʤʝʥʴʰʝʥʠʝ ʨʘʟʤʝʨʦʚ ʯʘʩʪʠʮ ʢʘʨʙʠʜʘ ʙʦʨʘ ʚ 

ʰʠʭʪʝ. 

 

 

2. ɸʅʊʀʌʈʀʂʎʀʆʅʅʓʁ ʂʆʄʇʆɿʀʎʀʆʅʅʓʁ ʄɸʊɽʈʀɸʃ 

 

ʇʘʪʝʥʪ RU ˉ 2769691 ʦʪ 05.04.2022 ʛʦʜʘ. ɿ. ˉ 2021106960 ʦʪ 16.03.2021 ʛʦʜʘ. 

ʇʘʪʝʥʪʦʦʙʣʘʜʘʪʝʣʴ ʌɽɼɽʈɸʃʔʅʆɽ ɻʆʉʋɼɸʈʉʊɺɽʅʅʆɽ ɹʖɼɾɽʊʅʆɽ 

ʆɹʈɸɿʆɺɸʊɽʃʔʅʆɽ ʋʏʈɽɾɼɽʅʀɽ ɺʓʉʐɽɻʆ ʆɹʈɸɿʆɺɸʅʀʗ "ɹʨʷʥʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ" (RU) - C08L 27/18 

 

ɸʥʪʠʬʨʠʢʮʠʦʥʥʳʡ ʢʦʤʧʦʟʠʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʦʜʰʠʧʥʠʢʦʚ 

ʩʢʦʣʴʞʝʥʠʷ ʤʘʰʠʥ ʠ ʘʛʨʝʛʘʪʦʚ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʧʦʣʠʪʝʪʨʘʬʪʦʨʵʪʠʣʝʥʘ, ʜʠʩʫʣʴʬʠʜʘ 

ʤʦʣʠʙʜʝʥʘ ʠ ʥʘʧʦʣʥʠʪʝʣʝʡ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʣʴʪʨʘʜʠʩʧʝʨʩʥʳʡ 

ʧʦʨʦʰʦʢ ʩʢʨʳʪʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʛʨʘʬʠʪʘ. ɺʪʦʨʦʡ ʥʘʧʦʣʥʠʪʝʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʣʝʛʢʦʧʣʘʚʢʠʡ ʤʘʪʝʨʠʘʣ, ʟʘʢʣʶʯʝʥʥʳʡ ʚ ʪʦʥʢʦʩʪʝʥʥʫʶ ʦʙʦʣʦʯʢʫ ʚ ʚʠʜʝ ʢʘʧʩʫʣ, 

ʚʳʧʦʣʥʝʥʥʳʭ ʠʟ ʤʝʜʠ ʠʣʠ ʝʝ ʩʧʣʘʚʦʚ ʚ ʬʦʨʤʝ ʩʬʝʨʳ, ʵʣʣʠʧʩʦʠʜʘ ʠʣʠ ʮʠʣʠʥʜʨʘ ʩ 

ʢʦʥʠʯʝʩʢʠʤʠ ʦʩʥʦʚʘʥʠʷʤʠ ʜʠʘʤʝʪʨʦʤ 5-6 ʤʤ ʠ ʜʣʠʥʦʡ 8-10 ʤʤ, ʧʨʠ ʵʪʦʤ ʢʦʤʧʦʥʝʥʪʳ 

ʘʥʪʠʬʨʠʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʟʘʜʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʦʙʲʝʤʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ: 

ʧʦʣʠʪʝʪʨʘʬʪʦʨʵʪʠʣʝʥ 70-75%, ʜʠʩʫʣʴʬʠʜ ʤʦʣʠʙʜʝʥʘ 1-3%, ʩʢʨʳʪʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ ʛʨʘʬʠʪ 

2-6%, ʣʝʛʢʦʧʣʘʚʢʠʡ ʤʘʪʝʨʠʘʣ, ʟʘʢʣʶʯʝʥʥʳʡ ʚ ʪʦʥʢʦʩʪʝʥʥʫʶ ʦʙʦʣʦʯʢʫ, 15-20%, ʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʠʷ ʣʝʛʢʦʧʣʘʚʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʟʘʜʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 80 ʜʦ 140Áʉ. 

ʊʝʭʥʠʯʝʩʢʠʡ ʨʝʟʫʣʴʪʘʪ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʚʳʰʝʥʠʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʚʢʣʘʜʳʰʝʡ 

ʧʦʜʰʠʧʥʠʢʦʚ ʩʢʦʣʴʞʝʥʠʷ ʟʘ ʩʯʝʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʪʚʦʜʘ ʪʝʧʣʘ ʠʟ ʟʦʥʳ ʪʨʝʥʠʷ ʠ 

ʚʥʫʪʨʠʩʪʨʫʢʪʫʨʥʦʛʦ ʝʛʦ ʧʦʛʣʦʱʝʥʠʷ ʚʩʣʝʜʩʪʚʠʝ ʥʘʣʠʯʠʷ ʚ ʩʪʨʫʢʪʫʨʝ ʤʘʪʝʨʠʘʣʘ ʢʘʧʩʫʣ ʩ 

ʣʝʛʢʦʧʣʘʚʢʠʤ ʤʘʪʝʨʠʘʣʦʤ, ʩʥʠʞʘʶʱʠʭ ʠ ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ ʪʝʤʧʝʨʘʪʫʨʫ ʨʘʙʦʪʳ 

ʪʨʠʙʦʪʝʭʥʠʯʝʩʢʦʛʦ ʫʟʣʘ. 
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3. ʂʆʄʇʆɿʀʎʀʆʅʅʓʁ ʄɸʊɽʈʀɸʃ ʀ ʉʇʆʉʆɹ ɽɻʆ ʀɿɻʆʊʆɺʃɽʅʀʗ  

 

ʇʘʪʝʥʪ RU ˉ 2772480 ʦʪ 20.05.2022 ʛʦʜʘ. ɿ. ˉ 2022102253 ʦʪ 01.02.2022 ʛʦʜʘ. 

ʇʘʪʝʥʪʦʦʙʣʘʜʘʪʝʣʴ ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʘʚʪʦʥʦʤʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 
ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ "ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

"ʄʀʉʠʉ" (RU) - C22C 32/0052 

 

ʀʟʦʙʨʝʪʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʦʙʣʘʩʪʠ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ, ʘ ʠʤʝʥʥʦ ʢ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʤ ʥʘʥʦʤʘʪʝʨʠʘʣʘʤ. 

ʂʦʤʧʦʟʠʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ʩʦʜʝʨʞʠʪ 

ʤʝʪʘʣʣʠʯʝʩʢʫʶ ʤʘʪʨʠʮʫ ʠ ʫʧʨʦʯʥʷʶʱʠʝ 

ʯʘʩʪʠʮʳ, ʚʳʧʦʣʥʝʥʥʳʝ ʠʟ ʢʘʨʙʠʜʘ ʪʦʛʦ ʞʝ 

ʤʝʪʘʣʣʘ, ʯʪʦ ʠ ʤʝʪʘʣʣʠʯʝʩʢʘʷ ʤʘʪʨʠʮʘ, ʧʨʠ 

ʵʪʦʤ ʨʘʟʤʝʨ ʫʧʨʦʯʥʷʶʱʠʭ ʯʘʩʪʠʮ ʩʦʩʪʘʚʣʷʝʪ 

ʦʪ 2 ʥʤ ʜʦ 100 ʥʤ, ʘ ʠʭ ʦʙʲʝʤʥʘʷ ʜʦʣʷ ʚ 

ʢʦʤʧʦʟʠʪʝ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 0,5% ʜʦ 70%. 

ʉʧʦʩʦʙ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʚʢʣʶʯʘʝʪ ʧʦʣʫʯʝʥʠʝ ʤʝʪʦʜʦʤ ʠʥʪʝʥʩʠʚʥʦʡ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʢʦʤʧʦʟʠʪʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʤʘʪʨʠʮʳ ʠ ʫʛʣʝʨʦʜʥʳʭ 

ʫʧʨʦʯʥʷʶʱʠʭ ʯʘʩʪʠʮ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʤʘʪʨʠʮʝ ʚ ʥʝʘʛʣʦʤʝʨʠʨʦʚʘʥʥʦʤ 

ʩʦʩʪʦʷʥʠʠ, ʠ ʩʠʥʪʝʟ in situ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 200-1000Áʉ ʩ ʧʦʣʫʯʝʥʠʝʤ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʤʘʪʨʠʮʳ ʠ ʫʧʨʦʯʥʷʶʱʠʭ ʯʘʩʪʠʮ ʚ ʚʠʜʝ ʢʘʨʙʠʜʘ 

ʪʦʛʦ ʞʝ ʤʝʪʘʣʣʘ, ʯʪʦ ʠ ʤʝʪʘʣʣ ʤʘʪʨʠʮʳ. ʇʨʠ ʵʪʦʤ ʚ ʢʘʯʝʩʪʚʝ ʫʛʣʝʨʦʜʥʳʭ ʯʘʩʪʠʮ 

ʠʩʧʦʣʴʟʫʶʪ ʥʘʥʦʘʣʤʘʟʳ, ʬʫʣʣʝʨʝʥʳ, ʣʫʢʦʚʠʯʥʦʦʙʨʘʟʥʳʝ ʫʛʣʝʨʦʜʥʳʝ ʥʘʥʦʯʘʩʪʠʮʳ, 

ʛʣʦʙʫʣʷʨʥʳʡ ʫʛʣʝʨʦʜ ʠʣʠ ʩʘʞʫ. ʀʥʪʝʥʩʠʚʥʫʶ ʧʣʘʩʪʠʯʝʩʢʫʶ ʜʝʬʦʨʤʘʮʠʶ ʦʩʫʱʝʩʪʚʣʷʶʪ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʣʝʛʠʨʦʚʘʥʠʷ, ʥʘʢʦʚʘʣʴʥʠ ɹʨʠʜʞʤʝʥʘ ʠʣʠ ʤʝʪʦʜʦʤ 

ʨʘʚʥʦʢʘʥʘʣʴʥʦʛʦ ʧʨʝʩʩʦʚʘʥʠʷ. ʀʟʦʙʨʝʪʝʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʧʦʚʳʰʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʦʯʥʦʩʪʠ ʠ ʪʚʝʨʜʦʩʪʠ, ʘ ʪʘʢʞʝ ʥʘ 

ʧʦʚʳʰʝʥʠʝ ʨʘʚʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʚʦʡʩʪʚ ʥʘ ʤʠʢʨʦʫʨʦʚʥʝ ʠ ʜʦʩʪʠʞʝʥʠʝ ʥʠʟʢʦʡ 

ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʠʟʜʝʣʠʡ ʠʟ ʢʦʤʧʦʟʠʪʦʚ. 

 

 

4. ʂʆʄʇʆɿʀʎʀʆʅʅʓʁ ʋɻʃɽʈʆɼʉʆɼɽʈɾɸʑʀʁ ʄɸʊɽʈʀɸʃ ɼʃʗ 

ɸɼɼʀʊʀɺʅʓʍ ʊɽʍʅʆʃʆɻʀʁ  

 

ʇʘʪʝʥʪ RU ˉ 2771718 ʦʪ 23.03.2022 ʛʦʜʘ. ɿ. ˉ 2021136996 ʦʪ 15.12.2021 

ʇʘʪʝʥʪʦʦʙʣʘʜʘʪʝʣʴ ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʘʚʪʦʥʦʤʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ "ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

"ʄʀʉʠʉ" (RU) -C22C 49/06 

   

ʀʟʦʙʨʝʪʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʦʙʣʘʩʪʠ ʤʝʪʘʣʣʫʨʛʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʢ 

ʩʦʩʪʘʚʘʤ ʠʩʭʦʜʥʳʭ ʧʦʨʦʰʢʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʧʨʦʮʝʩʩʦʚ 

ʘʜʜʠʪʠʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʠʤʝʥʥʦ ʜʣʷ ʤʝʪʦʜʘ ʩʝʣʝʢʪʠʚʥʦʛʦ 

ʣʘʟʝʨʥʦʛʦ ʧʣʘʚʣʝʥʠʷ. ʂʦʤʧʦʟʠʮʠʦʥʥʳʡ ʫʛʣʝʨʦʜʩʦʜʝʨʞʘʱʠʡ 

ʘʣʶʤʠʥʠʝʚʳʡ ʧʦʨʦʰʢʦʚʳʡ ʤʘʪʝʨʠʘʣ ʜʣʷ ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʚʢʣʶʯʘʝʪ ʘʣʶʤʦʩʦʜʝʨʞʘʱʫʶ ʤʘʪʨʠʮʫ ʚ ʚʠʜʝ ʧʦʨʦʰʢʘ ʧʨʠ 

ʩʣʝʜʫʶʱʝʤ ʩʦʦʪʥʦʰʝʥʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʤʘʪʨʠʮʝ, ʤʘʩ.%: ʢʨʝʤʥʠʡ 

10,0-11,5, ʤʘʛʥʠʡ 0,30-0,45, ʘʣʶʤʠʥʠʡ - ʦʩʪʘʣʴʥʦʝ, ʠ 

ʥʘʥʦʨʘʟʤʝʨʥʫʶ ʜʦʙʘʚʢʫ ʚ ʚʠʜʝ ʩʤʝʩʠ ʫʛʣʝʨʦʜʥʳʭ ʚʦʣʦʢʦʥ ʩ 

ʜʠʘʤʝʪʨʦʤ 20-50 ʥʤ ʠ ʜʣʠʥʦʡ 300-500 ʥʤ ʠ ʧʦʨʦʰʢʘ ʩʬʝʨʠʯʥʦʛʦ 

ʦʢʩʠʜʘ ʘʣʶʤʠʥʠʷ ʩʦ ʩʨʝʜʥʠʤ ʨʘʟʤʝʨʦʤ ʯʘʩʪʠʮ 5-10 ʥʤ, ʧʨʠ 
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ʩʣʝʜʫʶʱʝʤ ʩʦʦʪʥʦʰʝʥʠʠ ʢʦʤʧʦʥʝʥʪʦʚ, ʤʘʩ.%: ʫʛʣʝʨʦʜʥʳʝ ʚʦʣʦʢʥʘ 0,5-1,0, ʩʬʝʨʠʯʥʳʡ 

ʦʢʩʠʜ ʘʣʶʤʠʥʠʷ 0,5-1,0, ʘʣʶʤʦʩʦʜʝʨʞʘʱʘʷ ʤʘʪʨʠʮʘ - ʦʩʪʘʣʴʥʦʝ, ʧʨʠ ʵʪʦʤ ʤʝʜʠʘʥʥʳʡ 

ʨʘʟʤʝʨ ʯʘʩʪʠʮ ʧʦʨʦʰʢʘ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʦʩʪʘʚʣʷʝʪ 30-40 ʤʢʤ. ʊʝʭʥʠʯʝʩʢʠʤ 

ʨʝʟʫʣʴʪʘʪʦʤ ʠʟʦʙʨʝʪʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʪʝʢʫʯʝʩʪʠ ʠ ʫʚʝʣʠʯʝʥʠʝ ʥʘʩʳʧʥʦʡ 

ʧʣʦʪʥʦʩʪʠ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʘʣʶʤʠʥʠʝʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʚʳʰʝʥʥʦʡ 

ʤʠʢʨʦʪʚʝʨʜʦʩʪʠ ʦʙʲʝʢʪʦʚ, ʧʦʣʫʯʘʝʤʳʭ ʤʝʪʦʜʦʤ ʩʝʣʝʢʪʠʚʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʧʣʘʚʣʝʥʠʷ. 

 

 

5. ʂʆʄʇʆɿʀʎʀʆʅʅʓʁ ʄɸʊɽʈʀɸʃ 

 

ʇʘʪʝʥʪ RU ˉ 2768241 ʦʪ 16.03.2022 ʛʦʜʘ. ɿ. ˉ 2021125080 ʦʪ 25.08.2022 ʛʦʜʘ. 

ʇʘʪʝʥʪʦʦʙʣʘʜʘʪʝʣʴ ʆʙʱʝʩʪʚʦ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ "ʅɽʆɻɽʈʂʆʄ ʊʝʭʥʦʣʦʛʠʠ" 

(RU) - E04C 2/06, C04B 28/02, C04B2111/20 

    

ʀʟʦʙʨʝʪʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʄʘʪʝʨʠʘʣ -ʧʦʣʫʬʘʙʨʠʢʘʪ 

ʚʢʣʶʯʘʝʪ ʦʙʲʝʤʥʳʡ ʢʘʨʢʘʩ, ʩʦʜʝʨʞʘʱʠʡ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ 

ʙʘʟʘʣʴʪʦʚʳʝ ʩʝʪʢʠ, ʚʳʧʦʣʥʝʥʥʳʝ ʠʟ ʧʝʨʝʩʝʯʝʥʥʳʭ ʥʠʪʝʡ ʠ 

ʨʦʚʠʥʛʦʚ, ʩʦʙʨʘʥʥʳʝ ʚ ʢʘʨʢʘʩ ʧʦʩʣʦʡʥʦ ʜʨʫʛ ʥʘʜ ʜʨʫʛʦʤ, 

ʢʘʨʢʘʩ ʨʘʩʧʦʣʦʞʝʥ ʤʝʞʜʫ ʩʣʦʝʤ ʤʘʪʝʨʠʘʣʘ, 

ʥʝʧʨʦʥʠʮʘʝʤʦʛʦ ʜʣʷ ʚʦʜʳ ʠ ʮʝʤʝʥʪ-ʩʦʜʝʨʞʘʱʝʡ ʩʤʝʩʠ, ʠ 

ʩʣʦʝʤ ʤʘʪʝʨʠʘʣʘ, ʧʨʦʥʠʮʘʝʤʦʛʦ ʜʣʷ ʚʦʜʳ, ʥʦ 

ʥʝʧʨʦʥʠʮʘʝʤʦʛʦ ʜʣʷ ʮʝʤʝʥʪ-ʩʦʜʝʨʞʘʱʝʡ ʩʤʝʩʠ, ʩʝʪʢʠ 

ʢʘʨʢʘʩʘ ʩʦʝʜʠʥʝʥʳ ʧʦʩʨʝʜʩʪʚʦʤ ʚʝʨʪʠʢʘʣʴʥʳʭ 

ʙʘʟʘʣʴʪʦʚʳʭ ʥʠʪʝʡ, ʩʦʝʜʠʥʷʶʱʠʭ ʩʦʩʝʜʥʠʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʩʝʪʢʠ ʚ ʤʝʩʪʘʭ ʧʝʨʝʩʝʯʝʥʠʷ 

ʥʠʪʝʡ ʠ ʨʦʚʠʥʛʦʚ. ʄʘʪʝʨʠʘʣ ʪʘʢʞʝ ʩʦʜʝʨʞʠʪ ʢʘʢ ʤʠʥʠʤʫʤ ʦʜʥʫ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ 

ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʩʝʪʢʫ, ʚʳʧʦʣʥʝʥʥʫʶ ʠʟ ʧʦʣʫʞʝʩʪʢʦʡ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʧʨʦʚʦʣʦʢʠ, 

ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʤʝʞʜʫ ʜʚʫʤʷ ʩʦʩʝʜʥʠʤʠ ʙʘʟʘʣʴʪʦʚʳʤʠ ʩʝʪʢʘʤʠ ʠ ʩʦʝʜʠʥʝʥʥʫʶ ʩ ʥʠʤʠ ʚ 

ʢʘʨʢʘʩ ʪʘʢʞʝ ʧʦʩʨʝʜʩʪʚʦʤ ʚʝʨʪʠʢʘʣʴʥʳʭ ʙʘʟʘʣʴʪʦʚʳʭ ʥʠʪʝʡ ʚ ʤʝʩʪʝ ʧʝʨʝʩʝʯʝʥʠʷ ʧʨʦʚʦʣʦʢ 

ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʩʝʪʢʠ. ʂʘʨʢʘʩ ʟʘʧʦʣʥʝʥ ʮʝʤʝʥʪ-ʩʦʜʝʨʞʘʱʝʡ ʩʤʝʩʴʶ, ʢʦʪʦʨʘʷ ʚ ʢʘʯʝʩʪʚʝ 

ʩʚʷʟʫʶʱʝʛʦ ʩʦʜʝʨʞʠʪ ʙʝʣʳʡ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ ɼ0, ʚ ʢʘʯʝʩʪʚʝ ʠʥʝʨʪʥʦʛʦ ʟʘʧʦʣʥʠʪʝʣʷ - 

ʧʝʩʦʢ ʬʨʘʢʮʠʠ 0,4-0,8 ʤʤ, ʘ ʚ ʢʘʯʝʩʪʚʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʜʦʙʘʚʦʢ - ʤʝʪʠʣʮʝʣʣʶʣʦʟʫ, 

ʤʦʣʦʪʳʡ ʠʟʚʝʩʪʥʷʢ CaCO3 (MgCO3) 40-100 ʤʢʤ, ʛʠʧʩ, ʨʝʜʠʩʧʝʨʛʠʨʫʶʱʠʡʩʷ 

ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʩʦʧʦʣʠʤʝʨ ʚʠʥʠʣʘʮʝʪʘʪʘ ʠ ʵʪʠʣʝʥʘ, ʚʠʥʥʫʶ ʢʠʩʣʦʪʫ, ʛʠʧʝʨʧʣʘʩʪʠʬʠʢʘʪʦʨ, 

ʧʦʣʠʛʣʠʢʦʣʴ ʥʘ ʥʝʦʨʛʘʥʠʯʝʩʢʦʤ ʥʦʩʠʪʝʣʝ ʠ ʘʥʪʠʚʳʩʦʣʴʥʫʶ ʜʦʙʘʚʢʫ ʧʨʠ ʩʣʝʜʫʶʱʝʤ 

ʩʦʦʪʥʦʰʝʥʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʤʘʩʩ. %: ʙʝʣʳʡ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ ɼ0 ï 30, ʧʝʩʦʢ ʬʨʘʢʮʠʠ 0,4-

0,8 ʤʤ - 44,3, ʤʝʪʠʣʮʝʣʣʶʣʦʟʘ - 0,2, ʤʦʣʦʪʳʡ ʠʟʚʝʩʪʥʷʢ CaCO3 (MgCO3) 40-100 ʤʢʤ ï 14, 

ʛʠʧʩ ï 5, ʨʝʜʠʩʧʝʨʛʠʨʫʶʱʠʡʩʷ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʩʦʧʦʣʠʤʝʨ ʚʠʥʠʣʘʮʝʪʘʪʘ ʠ ʵʪʠʣʝʥʘ ï 1, 

ʚʠʥʥʘʷ ʢʠʩʣʦʪʘ - 0,3, ʛʠʧʝʨʧʣʘʩʪʠʬʠʢʘʪʦʨ - 0,2, ʧʦʣʠʛʣʠʢʦʣʴ ʥʘ ʥʝʦʨʛʘʥʠʯʝʩʢʦʤ ʥʦʩʠʪʝʣʝ 

ï 4, ʘʥʪʠʚʳʩʦʣʴʥʘʷ ʜʦʙʘʚʢʘ ï 1. ɺʦʜʦʟʘʪʚʦʨʠʤʳʡ ʢʦʤʧʦʟʠʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ -

ʧʦʣʫʬʘʙʨʠʢʘʪ ʩʧʦʩʦʙʝʥ ʫʜʝʨʞʠʚʘʪʴ ʟʘʜʘʥʥʫʶ ʬʦʨʤʫ, ʘ ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʠʟ ʥʝʛʦ ʦʙʲʝʤʥʳʝ 

ʠʟʜʝʣʠʷ ʦʙʣʘʜʘʶʪ ʧʦʚʳʰʝʥʥʦʡ ʞʝʩʪʢʦʩʪʴʶ ʠ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʯʥʦʩʪʴʶ. 

 

 

6. ʇʈʆʂʃɸɼʂɸ ɼʃʗ ʇʆɼʇʗʊʅʀʂʆɺʆɻʆ ʄɽʉʊɸ ɹɸʃʂʀ ʊɽʃɽɾʂʀ 

ɻʈʋɿʆɺʆɻʆ ɺɸɻʆʅɸ ʀɿ ʂʆʄʇʆɿʀʎʀʆʅʅʆɻʆ ɸʅʊʀʌʈʀʂʎʀʆʅʅʆɻʆ 

ʄɸʊɽʈʀɸʃɸ ʅɸ ʆʉʅʆɺɽ ʇʆʃʀɸʄʀɼɸ  

 

ʇʘʪʝʥʪ RU ˉ 2771634 ʦʪ 11.05.2022 ʛʦʜʘ. ɿ. ˉ 2021126395, 08.09.20212 ʛʦʜʘ. 

ʇʘʪʝʥʪʦʦʙʣʘʜʘʪʝʣʴ ʄʦʪʦʨʠʥ ʉʝʨʛʝʡ ɺʘʩʠʣʴʝʚʠʯ (RU) - B61F 5/16 
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ʀʟʦʙʨʝʪʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʦʙʣʘʩʪʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʢ 

ʧʨʦʢʣʘʜʢʘʤ ʜʣʷ ʧʦʜʧʷʪʥʠʢʦʚʦʛʦ ʤʝʩʪʘ ʥʘʜʨʝʩʩʦʨʥʦʡ ʙʘʣʢʠ. ʇʨʦʢʣʘʜʢʫ ʚʳʧʦʣʥʷʶʪ ʠʟ 

ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʧʦʣʠʤʝʨʥʦʛʦ ʘʥʪʠʬʨʠʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʦʩʥʦʚʝ ʧʦʣʠʘʤʠʜʘ ʚ ʚʠʜʝ 

ʢʨʫʛʣʦʡ ʧʣʘʩʪʠʥʳ ʩ ʮʝʥʪʨʘʣʴʥʳʤ ʦʪʚʝʨʩʪʠʝʤ ʜʣʷ ʰʢʚʦʨʥʷ. ʇʦʣʠʘʤʠʜ ʚʳʙʠʨʘʶʪ ʠʟ ʛʨʫʧʧʳ 

ʧʦʣʠʢʘʧʨʦʘʤʠʜ, ʧʦʣʠʛʝʢʩʘʤʠʪʝʣʝʥʘʜʠʥʘʤʠʜ, ʧʦʣʠʛʝʢʩʘʤʝʪʠʣʝʥʩʝʙʘʮʠʥʘʤʠʜ, 

ʧʦʣʠʛʝʢʩʘʤʝʪʠʣʝʥʜʦʜʝʢʘʥʜʠʘʤʠʜ, ʧʦʣʠʫʥʜʝʢʘʥʘʤʠʜ ʠ ʧʦʣʠʜʦʜʝʢʘʘʤʠʜ. ɺ ʢʘʯʝʩʪʚʝ 

ʚʦʣʦʢʥʠʩʪʦʛʦ ʥʘʧʦʣʥʠʪʝʣʷ ʤʘʪʝʨʠʘʣ ʩʦʜʝʨʞʠʪ ʫʛʣʝʨʦʜʥʦʝ ʚʦʣʦʢʥʦ ʠʣʠ ʩʤʝʩʴ ʫʛʣʝʨʦʜʥʦʛʦ 

ʚʦʣʦʢʥʘ ʩʦ ʩʪʝʢʣʦʚʦʣʦʢʥʦʤ. ʂʦʤʧʦʟʠʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ʪʘʢʞʝ ʩʦʜʝʨʞʠʪ ʭʘʦʪʠʯʥʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʫʛʣʝʨʦʜʥʳʝ ʥʘʥʦʪʨʫʙʢʠ ʚ ʚʠʜʝ ʦʜʥʦʩʣʦʡʥʳʭ, ʠʣʠ ʤʥʦʛʦʩʣʦʡʥʳʭ ʩ 

ʢʦʣʠʯʝʩʪʚʦʤ ʩʣʦʝʚ ʦʪ 2 ʜʦ 70, ʠʣʠ ʚʣʦʞʝʥʥʳʭ ʜʨʫʛ ʚ ʜʨʫʛʘ ʩʚʝʨʥʫʪʳʭ ʚ ʪʨʫʙʢʫ 

ʛʨʘʬʠʪʦʚʳʭ ʧʣʦʩʢʦʩʪʝʡ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʩʣʦʝʚ ʦʪ 2 ʜʦ 70. ɺʥʝʰʥʠʡ ʜʠʘʤʝʪʨ ʫʛʣʝʨʦʜʥʳʭ 

ʥʘʥʦʪʨʫʙʦʢ ʚʳʙʨʘʥ ʦʪ 0,1 ʜʦ 100 ʥʤ, ʘ ʠʭ ʜʣʠʥʘ ʦʪ 1 ʜʦ 70 ʤʢʤ. ʉʦʜʝʨʞʘʥʠʝ ʩʪʝʢʣʦʚʦʣʦʢʥʘ 

ʚ ʝʛʦ ʩʤʝʩʠ ʩ ʫʛʣʝʨʦʜʥʳʤ ʚʦʣʦʢʥʦʤ ʚʦʣʦʢʥʠʩʪʦʛʦ ʥʘʧʦʣʥʠʪʝʣʷ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ 

ʧʦʣʠʤʝʨʥʦʛʦ ʘʥʪʠʬʨʠʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚʳʙʨʘʥʦ ʦʪ 2,58 ʜʦ 11,5 ʤʘʩʩ. %. 

ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ, ʤʘʩʩ. %: ʫʛʣʝʨʦʜʥʦʝ ʚʦʣʦʢʥʦ ʠʣʠ ʩʤʝʩʴ 

ʫʛʣʝʨʦʜʥʦʛʦ ʚʦʣʦʢʥʘ ʩʦ ʩʪʝʢʣʦʚʦʣʦʢʥʦʤ: 9,7-42,4, ʫʛʣʝʨʦʜʥʳʝ ʥʘʥʦʪʨʫʙʢʠ: 0,02-2,00, 

ʧʦʣʠʘʤʠʜ: ʦʩʪʘʣʴʥʦʝ ʜʦ 100%. ʇʦʚʳʰʘʝʪʩʷ ʨʘʟʨʫʰʘʶʱʝʝ ʥʘʧʨʷʞʝʥʠʝ ʧʨʠ ʨʘʩʪʷʞʝʥʠʠ ʠ 

ʩʞʘʪʠʠ ʧʨʦʢʣʘʜʢʠ. 

 

 

7. ʉʇʆʉʆɹ ʇʆʃʋʏɽʅʀʗ ʇʆʃʆʁ ɼɽʊɸʃʀ ʀɿ ʂʆʄʇʆɿʀʎʀʆʅʅʆɻʆ 

ʄɸʊɽʈʀɸʃɸ ʉ ʂɽʈɸʄʀʏɽʉʂʆʁ ʄɸʊʈʀʎɽʁ 

 

ʇʘʪʝʥʪ RU ˉ 2770493 ʦʪ 18.04.2022 ʛʦʜʘ. ɿ. ˉ 2020115056 ʦʪ 25.09.2018 ʛʦʜʘ. 

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʟʘʷʚʢʘ WO ˉ 2019068987 ʦʪ 11.04.2019 ʛʦʜʘ. ʇʘʪʝʥʪʦʦʙʣʘʜʘʪʝʣʴ ʉɸʌʈɸʅ 

ʉɽʈɸʄʀʂʉ (FR)- C04B 35/80 

   

ʀʟʦʙʨʝʪʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʧʦʣʫʯʝʥʠʶ ʧʦʣʦʡ ʜʝʪʘʣʠ ʠʟ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ 

ʢʝʨʘʤʠʯʝʩʢʦʡ ʤʘʪʨʠʮʝʡ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʛʦʨʷʯʠʭ ʩʝʢʮʠʷʭ ʪʫʨʙʦʤʘʰʠʥ. ʉʧʦʩʦʙ ʚʢʣʶʯʘʝʪ 

ʩʪʘʜʠʠ, ʥʘ ʢʦʪʦʨʳʭ ʚ ʬʦʨʤʫ ʧʦʤʝʱʘʶʪ ʚʦʣʦʢʥʠʩʪʫʶ ʧʦʣʫʶ ʧʨʝʬʦʨʤʫ, 

ʧʨʠ ʵʪʦʤ ʩʝʨʜʮʝʚʠʥʘ ʠʟ ʦʢʠʩʣʷʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʨʘʟʤʝʱʝʥʘ ʠʣʠ 

ʚʩʪʘʚʣʝʥʘ ʚ ʧʨʝʬʦʨʤʫ; ʦʪʚʝʨʞʜʘʶʪ ʫʢʘʟʘʥʥʫʶ ʧʨʝʬʦʨʤʫ ʠ ʠʟʚʣʝʢʘʶʪ 

ʩʝʨʜʮʝʚʠʥʫ ʧʦʩʨʝʜʩʪʚʦʤ ʦʢʠʩʣʝʥʠʷ ʩʝʨʜʮʝʚʠʥʳ. ɺʦʣʦʢʥʠʩʪʫʶ ʧʦʣʫʶ 

ʧʨʝʬʦʨʤʫ ʧʦʣʫʯʘʶʪ ʧʦʩʨʝʜʩʪʚʦʤ ʫʢʣʘʜʳʚʘʥʠʷ ʠʣʠ ʩʦʝʜʠʥʝʥʠʷ 

ʚʦʣʦʢʥʠʩʪʳʭ ʩʪʨʫʢʪʫʨ ʚʦʢʨʫʛ ʩʝʨʜʮʝʚʠʥʳ ʠʣʠ ʧʦʩʨʝʜʩʪʚʦʤ ʪʢʘʥʴʷ 

ʧʨʝʬʦʨʤʳ, ʠʤʝʶʱʝʡ ʧʦʣʫʶ ʟʦʥʫ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʩʝʨʜʮʝʚʠʥʳ. ʅʘ 

ʩʪʘʜʠʠ ʦʪʚʝʨʞʜʝʥʠʷ ʧʨʝʬʦʨʤʳ ʩʦʟʜʘʶʪ ʛʨʘʥʠʯʥʫʶ ʬʘʟʫ ʥʘ ʚʦʣʦʢʥʘʭ 

ʧʨʝʬʦʨʤʳ ʠ ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ ʦʜʠʥ ʩʣʦʡ ʢʝʨʘʤʠʯʝʩʢʦʡ ʤʘʪʨʠʮʳ 

ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʦʧʠʪʢʠ ʚ ʛʘʟʦʚʦʡ ʬʘʟʝ. ʊʝʭʥʠʯʝʩʢʠʡ ʨʝʟʫʣʴʪʘʪ 

ʠʟʦʙʨʝʪʝʥʠʷ ï ʩʦʟʜʘʥʠʝ ʙʦʣʝʝ ʧʨʦʩʪʦʛʦ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʧʦʩʦʙʘ 

ʧʦʣʫʯʝʥʠʷ ʧʦʣʦʡ ʜʝʪʘʣʠ. 

 

 

8. ʉʇʆʉʆɹ ɻɽʈʄɽʊʀɿɸʎʀʀ ʂʆʈʇʋʉɸ ʈɸʂɽʊʅʆɻʆ ɼɺʀɻɸʊɽʃʗ ʅɸ 

ʊɺɽʈɼʆʄ ʊʆʇʃʀɺɽ, ɺʓʇʆʃʅɽʅʅʆɻʆ ʀɿ ʂʆʄʇʆɿʀʎʀʆʅʅʆɻʆ ʄɸʊɽʈʀɸʃɸ 

 

 ʇʘʪʝʥʪ RU ˉ 2772172 ʦʪ 18.05.2022 ʛʦʜʘ. ɿ. ˉ 2020132193 ʦʪ 28.09.2020 ʛʦʜʘ. 

ʇʘʪʝʥʪʦʦʙʣʘʜʘʪʝʣʴ ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ, ʦʪ ʠʤʝʥʠ ʢʦʪʦʨʦʡ ʚʳʩʪʫʧʘʝʪ ʄʠʥʠʩʪʝʨʩʪʚʦ 

ʆʙʦʨʦʥʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (RU) - F02K 9/00  

 

ʀʟʦʙʨʝʪʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʦʙʣʘʩʪʠ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʧʨʠ 

ʠʟʛʦʪʦʚʣʝʥʠʠ ʢʦʨʧʫʩʦʚ ʨʘʢʝʪʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʥʘ ʪʚʝʨʜʦʤ ʪʦʧʣʠʚʝ (ʈɼʊʊ) ʠʟ 
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ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɺ ʩʧʦʩʦʙʝ ʛʝʨʤʝʪʠʟʘʮʠʠ ʢʦʨʧʫʩʘ 

ʈɼʊʊ, ʚʳʧʦʣʥʝʥʥʦʛʦ ʠʟ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʩʦʜʝʨʞʘʱʝʛʦ ʧʝʨʝʜʥʝʝ ʠ ʟʘʜʥʝʝ ʜʥʠʱʘ ʠ ʩʠʣʦʚʫʶ ʦʙʦʣʦʯʢʫ ʚ ʚʠʜʝ 

ʢʦʢʦʥʘ, ʚʳʧʦʣʥʝʥʥʦʛʦ ʤʝʪʦʜʦʤ ʥʝʧʨʝʨʳʚʥʦʡ ʥʘʤʦʪʢʠ, 

ʥʘʤʦʪʘʥʥʫʶ ʦʙʦʣʦʯʢʫ ʚʪʦʨʦʛʦ ʢʦʢʦʥʘ ʠ ʧʣʦʩʢʠʝ ʢʘʙʝʣʠ ʙʦʨʪʦʚʦʡ 

ʢʘʙʝʣʴʥʦʡ ʩʝʪʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚ ʤʝʞʢʦʢʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, 

ʢʦʨʧʫʩ ʜʚʠʛʘʪʝʣʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʚʝʨʪʠʢʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʠ 

ʦʧʠʨʘʝʪʩʷ ʟʘʜʥʠʤ ʜʥʠʱʝʤ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʦʩʥʘʩʪʢʫ, ʦʙʨʘʟʫʷ ʩ 

ʥʝʡ ʛʝʨʤʝʪʠʯʥʳʡ ʩʪʳʢ, ʜʘʣʝʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʪʢʘʯʢʘ ʚʦʟʜʫʭʘ ʠʟ 

ʟʘʤʢʥʫʪʦʛʦ ʦʙʲʝʤʘ, ʦʙʨʘʟʦʚʘʥʥʦʛʦ ʟʘʜʥʠʤ ʜʥʠʱʝʤ ʜʚʠʛʘʪʝʣʷ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʘʩʪʢʦʡ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʡ 

ʤʝʞʜʫ ʧʝʨʝʜʥʠʤ ʠ ʟʘʜʥʠʤ ʜʥʠʱʘʤʠ ʜʚʠʛʘʪʝʣʷ, ʘ ʩʦ ʩʪʦʨʦʥʳ 

ʧʝʨʝʜʥʝʛʦ ʜʥʠʱʘ ʜʚʠʛʘʪʝʣʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʟʘʧʦʣʥʝʥʠʝ ʢʣʝʝʤ-

ʢʦʤʧʘʫʥʜʦʤ ʧʦʣʦʩʪʝʡ ʤʝʞʢʦʢʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʝʞʜʫ 

ʧʣʦʩʢʠʤʠ ʢʘʙʝʣʷʤʠ ʠ ʧʦʣʦʩʪʝʡ ʧʦ ʤʝʩʪʘʤ ʫʩʪʘʥʦʚʢʠ ʢʘʙʝʣʝʡ, ʧʦʩʣʝ 

ʵʪʦʛʦ ʚʳʧʦʣʥʷʝʪʩʷ ʛʝʨʤʝʪʠʟʘʮʠʷ ʧʫʪʝʤ ʥʘʥʝʩʝʥʠʷ ʛʝʨʤʝʪʠʢʘ ʥʘ 

ʧʝʨʝʜʥʝʝ ʜʥʠʱʝ, ʚʢʣʶʯʘʷ ʤʝʩʪʘ ʚʭʦʜʘ ʧʣʦʩʢʠʭ ʢʘʙʝʣʝʡ. 

ʊʝʭʥʠʯʝʩʢʠʡ ʨʝʟʫʣʴʪʘʪ - ʧʦʚʳʰʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ, 

ʨʘʩʰʠʨʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʢʦʨʧʫʩʦʚ ʈɼʊʊ ʢʘʢ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʠ ʃɸ.  
 

 

9. ʉʓʈʔɽɺɸʗ ʉʄɽʉʔ ɼʃʗ ʀɿɻʆʊʆɺʃɽʅʀʗ ʊɽʇʃʆʀɿʆʃʗʎʀʆʅʅʓʍ 

ʇʆʃʀʄɽʈʅʓʍ ʂʆʄʇʆɿʀʎʀʆʅʅʓʍ ʄɸʊɽʈʀɸʃʆɺ  

 

ʇʘʪʝʥʪ RU ˉ 2772611 ʦʪ 23.05.2022 ʛʦʜʘ. ɿ. ˉ 2021123127 ʦʪ 02.08.2021  ʛʦʜʘ.. 

ʇʘʪʝʥʪʦʦʙʣʘʜʘʪʝʣʴ ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 
ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ "ɺʣʘʜʠʤʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɸʣʝʢʩʘʥʜʨʘ 

ɻʨʠʛʦʨʴʝʚʠʯʘ ʠ ʅʠʢʦʣʘʷ ɻʨʠʛʦʨʴʝʚʠʯʘ ʉʪʦʣʝʪʦʚʳʭ" (ɺʣɻʋ) (RU) - C08L 25/06 

 

ʀʟʦʙʨʝʪʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ 

ʧʘʥʝʣʝʡ. ʉʳʨʴʝʚʘʷ ʩʤʝʩʴ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʧʦʣʠʤʝʨʥʳʭ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚʢʣʶʯʘʝʪ ʥʘʧʦʣʥʠʪʝʣʴ, ʦʪʭʦʜʳ ʧʝʥʦʧʦʣʠʩʪʠʨʦʣʘ ʠ ʤʝʪʠʣʝʥ 

ʭʣʦʨʠʩʪʳʡ ʪʝʭʥʠʯʝʩʢʠʡ. ɺ ʢʘʯʝʩʪʚʝ ʥʘʧʦʣʥʠʪʝʣʷ ʠʩʧʦʣʴʟʫʶʪ ʠʟʤʝʣʴʯʝʥʥʫʶ ʜʨʝʚʝʩʥʫʶ 

ʟʦʣʫ. ʉʦʦʪʥʦʰʝʥʠʝ ʦʪʭʦʜʦʚ ʧʝʥʦʧʦʣʠʩʪʠʨʦʣʘ ʢ ʤʝʪʠʣʝʥʫ ʭʣʦʨʠʩʪʦʤʫ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 1:1,5 

ʜʦ 1:2. ʊʝʭʥʠʯʝʩʢʠʡ ʨʝʟʫʣʴʪʘʪ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʚʳʰʝʥʠʠ ʧʨʦʯʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʠ 

ʚʦʜʦʧʦʛʣʦʱʝʥʠʷ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ 

ʩʳʨʴʝʚʦʡ ʩʤʝʩʠ. 

 

  

10. ʂʆʄʇʃɽʂʉʅʆɽ ʊɽʇʃʆɿɸʑʀʊʅʆɽ ʇʆʂʈʓʊʀɽ ʄɽʊɸʃʃʀʏɽʉʂʀʍ 

ʂʆʅʉʊʈʋʂʎʀʁ ʇʃɸʅɽʈɸ 

 

 ʇʘʪʝʥʪ RU ˉ 2771553 ʦʪ 05.05.2022 ʛʦʜʘ. ɿ. ˉ 2021112925 ʦʪ 04.05.2021ʛʦʜʘ. 

ʇʘʪʝʥʪʦʦʙʣʘʜʘʪʝʣʴ ɸʢʮʠʦʥʝʨʥʦʝ ʦʙʱʝʩʪʚʦ "ʆʧʳʪʥʦʝ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʝ ʙʶʨʦ "ʅʦʚʘʪʦʨ" (RU) - 

B64G 1/58  

ʀʟʦʙʨʝʪʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʘʚʠʘʮʠʦʥʥʦʡ ʠ ʨʘʢʝʪʥʦʡ 

ʪʝʭʥʠʢʝ, ʚ ʯʘʩʪʥʦʩʪʠ ʜʣʷ ʥʘʨʫʞʥʦʡ ʪʝʧʣʦʚʦʡ ʟʘʱʠʪʳ. 

ʂʦʤʧʣʝʢʩʥʦʝ ʪʝʧʣʦʟʘʱʠʪʥʦʝ ʧʦʢʨʳʪʠʝ ʤʝʪʘʣʣʠʯʝʩʢʠʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʧʣʘʥʝʨʘ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ 

ʘʧʧʘʨʘʪʦʚ ʚʢʣʶʯʘʝʪ ʥʝʩʢʦʣʴʢʦ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʩʣʦʸʚ. 

ʆʜʠʥ ʩʣʦʡ ʚʳʧʦʣʥʝʥ ʠʟ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʠʣʠ ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ 


