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1.  ɺʆʃʆʂʅɸ ʀ ʂʆʄʇʆɿʀʊʓ 

1.1.1. ʕʌʌɽʂʊ ʇɸʄʗʊʀ ʊʈʆʁʅʆʁ ʌʆʈʄʓ ʇʆʃʀʋʈɽʊɸʅʆɺʆɻʆ 

ʂʆʄʇʆɿʀʎʀʆʅʅʆɻʆ ʄɸʊɽʈʀɸʃɸ 
 

ʐʘʣʳʛʠʥʘ ʊ.ɸ., ɺʦʨʦʥʠʥʘ ʉ.ʖ., ɺʣʘʩʦʚ ɸ.ʖ. //  ʇʠʩʴʤʘ ʚ ɾʫʨʥʘʣ ʪʝʭʥʠʯʝʩʢʦʡ ʬʠʟʠʢʠ. ï 

2020. ï ʊ.46, ˉ20. ï ʉ.42-46 

    

ʀʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʘʧʧʨʝʪʠʨʫʶʱʝʛʦ ʩʣʦʷ ʫʛʣʝʨʦʜʥʳʭ ʚʦʣʦʢʦʥ ʥʘ ʚʦʟʥʠʢʥʦʚʝʥʠʝ 

ʵʬʬʝʢʪʘ ʧʘʤʷʪʠ ʪʨʦʡʥʦʡ ʬʦʨʤʳ ʧʦʣʠʫʨʝʪʘʥʦʚʦʛʦ ʫʛʣʝʧʣʘʩʪʠʢʘ. ʉ ʧʦʤʦʱʴʶ 

ʪʝʨʤʦʤʦʜʫʣʠʨʦʚʘʥʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʩʢʘʥʠʨʫʶʱʝʡ ʢʘʣʦʨʠʤʝʪʨʠʠ ʦʧʨʝʜʝʣʝʥʳ 

ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʦʙʨʘʟʮʘ ʧʦʣʠʫʨʝʪʘʥʘ, ʘʨʤʠʨʦʚʘʥʥʦʛʦ ʘʧʧʨʝʪʠʨʦʚʘʥʥʳʤ ʫʛʣʝʚʦʣʦʢʥʦʤ. 

ʋʩʪʘʥʦʚʣʝʥʦ ʚʣʠʷʥʠʝ ʧʨʦʪʝʢʘʥʠʷ ʤʝʭʘʥʠʟʤʘ ʜʠʬʬʫʟʠʦʥʥʦʡ ʘʜʛʝʟʠʠ ʥʘ ʪʝʨʤʦʤʝʭʘʥʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʬʬʝʢʪʘ ʧʘʤʷʪʠ ʪʨʦʡʥʦʡ ʬʦʨʤʳ ʧʦʣʠʫʨʝʪʘʥʦʚʦʛʦ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

 

 

1.1.2. ʋʉʊɸʅʆɺʂɸ ɼʃʗ ʇʈʆʀɿɺʆɼʉʊɺɸ ɼɽʊɸʃɽʁ ʀɿ ʋɻʃɽʈʆɼʅʆɻʆ 

ɺʆʃʆʂʅɸ 
 

ɸʭʤʝʪʴʷʥʦʚ ʀ.ʈ., ɻʫʩʝʚ ɼ.ɸ., ʀʙʨʘʛʠʤʦʚ ʈ.ʈ. // Journal Of Advanced Research In Technical 

Science. ï 2021. - ˉ24. ï ʉ.37-40 

     

ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʝʪʘʣʝʡ ʠʟ ʢʦʤʧʦʟʠʪʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʪʨʫʙʯʘʪʳʭ, ʚʳʧʦʣʥʝʥʥʳʭ ʠʟ ʚʦʣʦʢʥʘ, ʥʘʧʨʠʤʝʨ, ʫʛʣʝʨʦʜʥʦʛʦ, 

ʩʪʝʢʣʦʚʦʣʦʢʥʘ, ʙʘʟʘʣʴʪʦʚʦʛʦ ʚʦʣʦʢʥʘ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʝʪʦʜʠʢʘ ʧʨʦʚʝʨʢʠ ʪʦʯʥʦʩʪʠ ʩʦʙʣʶʜʝʥʠʷ 

ʪʨʘʝʢʪʦʨʠʠ ʥʘʤʦʪʢʠ ʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʷ ʫʩʪʘʥʦʚʢʠ, ʨʘʩʩʤʦʪʨʝʥʦ ʚʣʠʷʥʠʝ ʧʨʠʥʷʪʳʭ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʠ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘ ʪʦʯʥʦʩʪʴ ʥʘʤʦʪʢʠ 

ʫʛʣʝʚʦʣʦʢʥʘ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.1.3. ʉʇʆʉʆɹʓ ʇʆɺʓʐɽʅʀʗ ʂɸʏɽʉʊɺɸ ʇʆɺɽʈʍʅʆʉʊʅʆɻʆ ʉʃʆʗ ʇʈʀ 

ʆɹʈɸɹʆʊʂɽ ʂʆʄʇʆɿʀʎʀʆʅʅʓʍ ʄɸʊɽʈʀɸʃʆɺ 

 

ʊʠʪʦʚʘ ʀ.ɺ., ʂʦʥʦʧʣʠʥ ɸ.ʅ.  // ɺʝʩʪʥʠʢ ʄɻʊʋ ʉʊɸʅʂʀʅ. ï 2020. - ˉ2. ï ʉ.53-55 

   

ʈʘʩʩʤʦʪʨʝʥ ʧʨʦʮʝʩʩ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɼʣʷ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘ ʨʝʟʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʢʦʪʦʨʳʡ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʫʩʪʨʘʥʷʝʪ ʥʝʜʦʩʪʘʪʢʠ ʦʙʨʘʙʦʪʢʠ, ʧʦʚʳʰʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, 

ʫʣʫʯʰʘʝʪ ʢʘʯʝʩʪʚʦ, ʧʦʚʳʰʘʝʪ ʩʪʦʡʢʦʩʪʴ. 
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1.1.4. ʆʇʊʀʄɸʃʔʅʆɽ ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ʂʆʄʇʆɿʀʊɸ, ɸʈʄʀʈʆɺɸʅʅʆɻʆ 

ʆɼʅʆʅɸʇʈɸɺʃɽʅʅʓʄʀ ɺʆʃʆʂʅɸʄʀ 

 

ʄʠʨʩʘʣʠʤʦʚ  ɺ.ʄ. // ʇʨʠʢʣʘʜʥʘʷ ʤʝʭʘʥʠʢʘ ʠ ʪʝʭʥʠʯʝʩʢʘʷ ʬʠʟʠʢʘ. ï 2020. - ʊ.61, ˉ3. ï 

ʉ.153-170 

   

ʅʘ ʦʩʥʦʚʝ ʤʠʥʠʤʘʢʩʥʦʛʦ ʢʨʠʪʝʨʠʷ ʠ ʤʠʥʠʤʠʟʘʮʠʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʥʘʧʨʷʞʝʥʠʡ ʦʧʨʝʜʝʣʝʥ ʦʧʪʠʤʘʣʴʥʳʡ ʥʘʪʷʛ ʧʨʠ ʧʦʩʘʜʢʝ ʫʧʨʫʛʠʭ ʚʦʣʦʢʦʥ ʚ 

ʜʚʦʷʢʦʧʝʨʠʦʜʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʦʪʚʝʨʩʪʠʡ ʚ ʠʟʦʪʨʦʧʥʦʤ ʫʧʨʫʛʦʤ ʩʚʷʟʫʶʱʝʤ. ʇʨʝʜʣʦʞʝʥ 

ʢʨʠʪʝʨʠʡ ʚʳʙʦʨʘ ʥʘʪʷʛʘ, ʧʨʝʜʦʪʚʨʘʱʘʶʱʝʛʦ ʨʘʟʨʫʰʝʥʠʝ ʢʦʤʧʦʟʠʪʘ, ʘʨʤʠʨʦʚʘʥʥʦʛʦ 

ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʳʤʠ ʚʦʣʦʢʥʘʤʠ, ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʦʧʪʠʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʷʞʝʥʠʡ. 

 

 

1.1.5. ʆʇʊʀʄʀɿɸʎʀʗ ʊɽʄʇɽʈɸʊʋʈʅʆɻʆ ʈɽɾʀʄɸ ʊɽʈʄʆʉʊɸɹʀʃʀɿɸʎʀʀ 

ʇʆʃʀɸʂʈʀʃʆʅʀʊʈʀʃʔʅʆɻʆ ɺʆʃʆʂʅɸ ʄɽʊʆɼʆʄ ʄɸʊɽʄɸʊʀʏɽʉʂʆɻʆ 

ʄʆɼɽʃʀʈʆɺɸʅʀʗ 
 

ɹʠʨʶʢʦʚ  ɺ.ʇ., ʄʦʩʪʦʚʦʡ  ɺ.ɼ. // ʉʙʦʨʥʠʢ ʪʨʫʜʦʚ III ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʅʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʚ ʪʝʭʥʠʢʝ, ʫʧʨʘʚʣʝʥʠʠ 

ʠ ʦʙʨʘʟʦʚʘʥʠʠè.  -  2021. ï ʉ.26-31 

  

ɺ ʨʘʙʦʪʝ ʤʝʪʦʜʦʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʬʦʨʤʘʣʴʥʳʭ ʤʦʜʝʣʝʡ 

ʢʠʥʝʪʠʢʠ ʨʦʩʪʘ ʧʣʦʪʥʦʩʪʠ ʧʨʠ ʪʝʨʤʦʦʙʨʘʙʦʪʢʝ ʇɸʅ ʚʦʣʦʢʥʘ, ʧʦʪʝʨʠ ʤʘʩʩʳ, ʚʳʜʝʣʝʥʠʷ ʪʝʧʣʘ 

ʵʢʟʦʵʬʬʝʢʪʘ ʠ ʩ ʫʯʝʪʦʤ ʦʛʨʘʥʠʯʝʥʠʡ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʩʥʷʪʠʶ ʪʝʧʣʦ 

ʵʢʟʦʵʬʬʝʢʪʘ ʨʘʩʩʤʦʪʨʝʥʘ ʟʘʜʘʯʘ ʦʧʪʠʤʠʟʘʮʠʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʧʨʦʮʝʩʩʘ ʪʝʨʤʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ ʇɸʅ ʚʦʣʦʢʥʘ 

 

 

1.1.6. ɺʃʀʗʅʀɽ ʂʃʀʄɸʊʀʏɽʉʂʆɻʆ ʉʊɸʈɽʅʀʗ ʅɸ ʉɺʆʁʉʊɺɸ 

ɺʓʉʆʂʆʊɽʄʇɽʈɸʊʋʈʅʓʍ ʋɻʃɽʇʃɸʉʊʀʂʆɺ 

 

ɻʫʣʷʝʚ ʀ.ʅ., ɿʝʣʝʥʠʥʘ ʀ.ɺ., ɺʘʣʝʚʠʥ ɽ.ʆ. //  ʊʨʫʜʳ ɺʀɸʄ. - ˉ2 (96). ï ʉ.39-51 

  

ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʦʡʩʪʚ ʩʝʨʠʠ 

ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʫʛʣʝʧʣʘʩʪʠʢʦʚ ʥʘ ʦʩʥʦʚʝ ʬʪʘʣʦʥʠʪʨʠʣʴʥʦʛʦ 

ʩʚʷʟʫʶʱʝʛʦ ʧʦʩʣʝ ʜʣʠʪʝʣʴʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʟʦʥʘʭ: ʫʤʝʨʝʥʥʳʡ ʢʣʠʤʘʪ, ʫʤʝʨʝʥʥʦ ʪʝʧʣʳʡ ʢʣʠʤʘʪ ʩ ʤʷʛʢʦʡ ʟʠʤʦʡ, 

ʪʝʧʣʳʡ ʚʣʘʞʥʳʡ ʢʣʠʤʘʪ, ʦʯʝʥʴ ʭʦʣʦʜʥʳʡ ʢʣʠʤʘʪ. ʀʩʩʣʝʜʦʚʘʥʦ ʩʦʩʪʦʷʥʠʝ 

ʧʦʚʝʨʭʥʦʩʪʠ ʫʛʣʝʧʣʘʩʪʠʢʦʚ, ʦʧʨʝʜʝʣʝʥʳ ʠʭ ʪʝʨʤʦʩʪʦʡʢʦʩʪʴ ʠ 

ʚʦʜʦʧʦʛʣʦʱʝʥʠʝ. ʇʦʩʣʝ ʵʢʩʧʦʟʠʮʠʠ ʫʛʣʝʧʣʘʩʪʠʢʠ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʦʝ 

ʩʦʭʨʘʥʝʥʠʝ ʩʚʦʡʩʪʚ ʦʪ ʫʨʦʚʥʷ ʠʩʭʦʜʥʳʭ ʟʥʘʯʝʥʠʡ: 80-90% - ʧʨʠ 

ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠʩʧʳʪʘʥʠʡ ʠ 60-75% - ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 300Áʉ. 
ɼʝʛʨʘʜʘʮʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʫʛʣʝʧʣʘʩʪʠʢʘ ʥʘʙʣʶʜʘʝʪʩʷ ʫʞʝ ʧʦʩʣʝ 1 ʛʦʜʘ 

ʵʢʩʧʦʟʠʮʠʠ, ʯʪʦ ʥʝ ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʥʳʤ, ʪʘʢ ʢʘʢ ʜʘʞʝ ʧʦʩʣʝ 5 ʣʝʪ 

ʵʢʩʧʦʟʠʮʠʠ ʩʦʭʨʘʥʝʥʠʝ ʩʚʦʡʩʪʚ ʦʪ ʫʨʦʚʥʷ ʠʩʭʦʜʥʳʭ ʟʥʘʯʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 

ʦʪ 60 ʜʦ 90%. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʟʜʝʣʠʷ ʠʟ 

ʫʛʣʝʧʣʘʩʪʠʢʦʚ ʨʘʙʦʪʘʶʪ ʩ ʥʘʥʝʩʝʥʥʳʤ ʣʘʢʦʢʨʘʩʦʯʥʳʤ ʧʦʢʨʳʪʠʝʤ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʟʘʱʠʪʫ ʧʦʚʝʨʭʥʦʩʪʠ ʵʣʝʤʝʥʪʦʚ ʘʚʠʘʮʠʦʥʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ. 
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1.1.7. ɸʂʋʉʊʀʂʆ-ʕʄʀʉʉʀʆʅʅʓʁ ʂʆʅʊʈʆʃʔ ʈɸʅʅɽɻʆ ɿɸʈʆɾɼɽʅʀʗ 

ɼɽʌɽʂʊʆɺ ɺ ʆɹʈɸɿʎɸʍ ʀɿ ʋɻʃɽʇʃɸʉʊʀʂɸ ʇʈʀ ʉʊɸʊʀʏɽʉʂʆʄ ʀ ʊɽʇʃʆɺʆʄ 

ʅɸɻʈʋɾɽʅʀʀ 
 

ʉʪʝʧʘʥʦʚʘ ʃ.ʅ., ʏʝʨʥʦʚʘ ɺ.ɺ., ʈʘʤʘʟʘʥʦʚ ʀ.ʉ. // ɼʝʬʝʢʪʦʩʢʦʧʠʷ. ï 2020. - ˉ10. ï ʉ.12-23 

     

ʇʨʦʚʝʜʝʥʳ ʩʪʘʪʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ ʦʙʨʘʟʮʦʚ ʠʟ ʫʛʣʝʧʣʘʩʪʠʢʦʚ Torayca T700, T800, 

ʩʦʩʪʦʷʱʠʭ ʠʟ ʜʝʚʷʪʠ ʤʦʥʦʩʣʦʝʚ ʩ ʫʢʣʘʜʢʦʡ [Ñ45/90/03/90/Ñ45], ʩ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʨʘʟʤʝʨʘʤʠ 

600Ĭ100Ĭ0,9 ʤʤ ʠ 500Ĭ100Ĭ1,4 ʤʤ. ɺ ʧʨʦʮʝʩʩʝ ʩʪʘʪʠʯʝʩʢʦʛʦ ʠ ʪʝʧʣʦʚʦʛʦ ʥʘʛʨʫʞʝʥʠʷ 

ʦʩʫʱʝʩʪʚʣʝʥ ʢʦʥʪʨʦʣʴ ʜʝʬʝʢʪʦʚ ʘʢʫʩʪʠʢʦ-ʵʤʠʩʩʠʦʥʥʳʤ (ɸʕ) ʤʝʪʦʜʦʤ. ɼʚʘ ʦʙʨʘʟʮʘ ʩʪʘʪʠʯʝʩʢʠ 

ʥʘʛʨʫʞʘʣʠʩʴ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʜʚʝʨʛʘʣʠʩʴ ʚʦʟʜʝʡʩʪʚʠʶ ʪʝʤʧʝʨʘʪʫʨʳ T = 100ÁC. ʐʝʩʪʴ 

ʦʙʨʘʟʮʦʚ ʥʘʛʨʫʞʘʣʠʩʴ ʩʪʘʪʠʯʝʩʢʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ T = 20ÁC. ɺ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

ʙʳʣʠ ʣʦʢʘʣʠʟʦʚʘʥʳ ʠʩʪʦʯʥʠʢʠ ʩʠʛʥʘʣʦʚ ɸʕ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʨʘʟʨʫʰʝʥʠʶ ʤʘʪʝʨʠʘʣʘ 

ʦʙʨʘʟʮʦʚ. ɼʣʷ ʥʠʭ ʠʟ ʟʦʥ ʣʦʢʘʮʠʠ ʦʙʨʘʟʮʦʚ ʠʟʛʦʪʘʚʣʠʚʘʣʠʩʴ ʰʣʠʬʳ ʠ ʧʨʦʚʦʜʠʣʘʩʴ 

ʬʨʘʢʪʦʛʨʘʬʠʷ ʤʘʪʝʨʠʘʣʘ ʫʛʣʝʧʣʘʩʪʠʢʘ. ɺʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʡ ɸʕ-ʠʥʬʦʨʤʘʮʠʠ. 

ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʠʥʬʦʨʤʘʪʠʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩʠʛʥʘʣʦʚ ɸʕ, ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʚ ʨʘʙʦʯʝʡ 

ʟʦʥʝ ʦʙʨʘʟʮʦʚ. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦ ʮʠʬʨʦʚʦʡ ʬʦʨʤʝ ʜʣʷ ʩʠʛʥʘʣʦʚ ɸʕ 

ʦʧʨʝʜʝʣʝʥʳ ʪʨʠ ʪʠʧʘ ʢʣʘʩʪʝʨʦʚ. ɼʣʷ ʧʝʨʚʦʛʦ ʪʠʧʘ ʢʣʘʩʪʝʨʦʚ ʯʘʩʪʦʪʘ ʩʠʛʥʘʣʦʚ ɸʕ ʧʨʝʚʳʰʘʣʘ 

175 ʢɻʮ ʠ ʦʪʤʝʯʘʣʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʦʣʴʰʦʡ ʫʨʦʚʝʥʴ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʘʨʘʤʝʪʨʘ MARSE. 

  

 

1.1.8. ɺʃʀʗʅʀɽ ʅɽʆʈɻɸʅʀʏɽʉʂʀʍ ʇʈʀʄɽʉɽʁ ʅɸ ʊɽʄʇɽʈɸʊʋʈʅʋʖ 

ʆɹʈɸɹʆʊʂʋ ʇʆʃʀɸʂʈʀʃʆʅʀʊʈʀʃʔʅʆɻʆ ɺʆʃʆʂʅɸ 
 

ɹʠʨʶʢʦʚ  ɺ.ʇ., ʄʫʨʠʥʘ  ɸ.ʉ. // // ʉʙʦʨʥʠʢ ʪʨʫʜʦʚ III ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʅʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʚ ʪʝʭʥʠʢʝ, ʫʧʨʘʚʣʝʥʠʠ 

ʠ ʦʙʨʘʟʦʚʘʥʠʠè.  -  2021. ï ʉ.31-39 

   

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʜʣʷ ʧʦʣʠʘʢʨʠʣʦʥʠʪʨʠʣʴʥʦʛʦ ʚʦʣʦʢʥʘ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ 

ʧʨʠʤʝʩʝʡ ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʤʝʭʘʥʠʟʤʘ ʚʣʠʷʥʠʷ ʧʨʠʤʝʩʝʡ ʥʘ ʧʨʦʮʝʩʩ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠ 

ʨʝʰʘʝʪʩʷ ʟʘʜʘʯʘ ʫʤʝʥʴʰʝʥʠʷ ʠʭ ʚʣʠʷʥʠʷ ʧʫʪʝʤ ʚʳʙʦʨʘ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ 

ʪʝʨʤʦʩʪʘʙʠʣʠʟʘʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʧʦʚʳʰʝʥʠʝ ʢʚʘʟʠʛʦʤʦʛʝʥʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʧʦ ʦʙʲʝʤʫ 

ʇɸʅ ʚʦʣʦʢʥʘ. 

 

 

1.1.9. ʋɻʃɽʇʃɸʉʊʀʂʀ: ɸʇʇʈɽʊʀʈʆɺɸʅʀɽ ʋɻʃɽʈʆɼʅʓʍ ɺʆʃʆʂʆʅ 

(ʆɹɿʆʈ) 

 

ʅʘʯʘʨʢʠʥʘ ɸ.ɺ., ɺʘʣʫʝʚʘ ʄ.ʀ., ɿʝʣʝʥʠʥʘ ʀ.ɺ. // ɺʩʝ ʄʘʪʝʨʠʘʣʳ. ʕʥʮʠʢʣʦʧʝʜʠʯʝʩʢʠʡ 

ʉʧʨʘʚʦʯʥʠʢ. ï 2021. - ˉ4. ï ʉ.15-25 

     

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʘʪʝʨʠʘʣʦʚ ʚʩʝʛʜʘ ʚʩʪʘʝʪ ʨʷʜ ʧʨʦʙʣʝʤ ʠ ʟʘʜʘʯ, ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʨʝʰʝʥʠʠ. 

ʊʘʢ, ʜʣʷ ʫʛʣʝʧʣʘʩʪʠʢʦʚ ʦʜʥʘ ʠʟ ʟʘʜʘʯ - ʫʣʫʯʰʝʥʠʝ ʘʜʛʝʟʠʠ ʚʦʣʦʢʥʘ ʢ ʤʘʪʨʠʮʝ, ʪʘʢ ʢʘʢ ʦʥʘ 

ʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʯʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʛʨʘʥʠʮʳ ʤʘʪʨʠʮʘ-ʫʛʣʝʨʦʜʥʦʝ 

ʚʦʣʦʢʥʦ ʠ ʚ ʠʪʦʛʝ ʥʘ ʩʪʨʫʢʪʫʨʫ ʠ ʩʚʦʡʩʪʚʘ ʩʘʤʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ 

ʦʙʨʘʙʦʪʢʠ ʚʦʣʦʢʥʘ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʘʜʛʝʟʠʠ ʢ ʩʚʷʟʫʶʱʝʤʫ, ʩʘʤʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʠʟ 

ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʘʧʧʨʝʪʠʨʦʚʘʥʠʝ. ɼʘʥʥʘʷ ʦʙʟʦʨʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʥʘʣʠʟʫ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʨʦʙʣʝʤ ʠ ʨʘʟʨʘʙʦʪʦʢ ʚ ʦʙʣʘʩʪʠ ʘʧʧʨʝʪʠʨʦʚʘʥʠʷ ʫʛʣʝʨʦʜʥʳʭ ʚʦʣʦʢʦʥ. 
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1.1.10. ʀʉʉʃɽɼʆɺɸʅʀɽ ɸɼɻɽɿʀʆʅʅʓʍ ʉɺʆʁʉʊɺ ʅɸ ʄɽɾʌɸɿʅʆʁ 

ɻʈɸʅʀʎɽ ʋɻʃɽʈʆɼʅʆɽ ɺʆʃʆʂʅʆ - ʕʇʆʂʉʀɼʅʆɽ ʉɺʗɿʋʖʑɽɽ ʇʆ ʄɽʊʆɼʀʂɽ 

Drop-Sting Test 

 

ʐʘʧʘʛʠʥ ɸ.ɺ., ʏʝʨʝʚʠʥʩʢʠʡ ɸ.ʇ., ʇʦʪʝʨʷʝʚ ɸ.ɸ. // VIII ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʧʦ 

ʬʠʟʠʯʝʩʢʦʡ ʭʠʤʠʠ ʢʨʘʫʥ-ʩʦʝʜʠʥʝʥʠʡ, ʧʦʨʬʠʨʠʥʦʚ ʠ ʬʪʘʣʦʮʠʘʥʠʥʦʚ. ï 2020. ï ʉ.111 

    

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʦʚʨʝʤʝʥʥʳʭ ʫʛʣʝʨʦʜʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚʘʞʥʦʝ ʚʣʠʷʥʠʝ 

ʥʘ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʫʛʣʝʢʦʤʧʦʟʠʪʘ ʦʢʘʟʳʚʘʶʪ ʘʜʛʝʟʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ 

ʛʨʘʥʠʮʝ ʚʦʣʦʢʥʦ-ʩʚʷʟʫʶʱʝʝ. ʀʩʪʠʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ ʥʘ ʤʝʞʬʘʟʥʦʡ ʛʨʘʥʠʮʝ 

ʙʝʟ ʫʯʝʪʘ ʤʘʩʰʪʘʙʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʤʠʢʨʦʤʝʭʘʥʠʯʝʩʢʠʝ 

ʤʝʪʦʜʠʢʠ, ʛʜʝ ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʦʥʦʚʦʣʦʢʥʦ ʚ ʦʪʚʝʨʞʜʝʥʥʦʡ ʤʘʪʨʠʮʝ. ɺ ʩʣʫʯʘʝ 

ʘʨʤʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʫʛʣʝʨʦʜʥʳʤʠ ʚʦʣʦʢʥʘʤʠ (ʋɺ) ʨʘʟʤʝʨʳ ʬʠʣʘʤʝʥʪʘ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ 

ʘʙʩʦʣʶʪʥʘʷ ʚʝʣʠʯʠʥʘ ʢʦʛʝʟʠʦʥʥʦʡ ʧʨʦʯʥʦʩʪʠ ʧʨʝʜʝʣʴʥʦ ʤʘʣʳ, ʯʪʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʨʘʥʝʝ ʤʠʢʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʤʝʪʦʜʠʢ (microbond, pull-out test, fragmentation test, 

ʤʝʪʦʜʠʢʘ ʪʨʝʭ ʚʦʣʦʢʦʥ). ʅʘʤʠ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʟʘʧʘʪʝʥʪʦʚʘʥʳ ʤʠʢʨʦʤʝʭʘʥʠʯʝʩʢʘʷ 

ʤʝʪʦʜʠʢʘ Drop-Sting test ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʧʦʟʚʦʣʷʶʱʝʝ ʩʦʟʜʘʚʘʪʴ ʦʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ 

ʧʦʛʨʫʞʝʥʠʝʤ ʤʦʥʦʚʦʣʦʢʥʘ ʚ ʩʚʷʟʫʶʱʝʝ ʥʘ ʟʘʜʘʥʥʫʶ ʛʣʫʙʠʥʫ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ 

ʘʜʛʝʟʠʦʥʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʤʦʜʝʣʠ ʵʣʝʤʝʥʪʘʨʥʦʡ ʷʯʝʡʢʠ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

 

 

 

1.2.  ʄɸʊɽʈʀɸʃʓ ɼʃʗ ʊɽʇʃʆɿɸʑʀʊʓ 

 

1.2.1. ɸʅɸʃʀɿ ʊɽʇʃʆɺʆʁ ɿɸʑʀʊʓ ʂʆʉʄʀʏɽʉʂʆɻʆ ʂʆʈɸɹʃʗ çɹʋʈɸʅè   

 

ʊʝʪʝʨʠʥ ɸ. ɺ., ʑʝʛʣʦʚ ɺ. ʂ. // ʉʪʘʪʴʷ ʚ ʩʙʦʨʥʠʢʝ ʪʨʫʜʦʚ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩʪʫʜʝʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ çʄʘʰʠʥʦʩʪʨʦʝʥʠʝ: ʥʦʚʳʝ 

ʢʦʥʮʝʧʮʠʠ ʠ ʪʝʭʥʦʣʦʛʠʠè. ï 2020. ï ʉ.165-169 

   

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʢʦʤʧʣʝʢʩʘ 

ʤʝʨ ʧʦ ʪʝʧʣʦʚʦʡ ʟʘʱʠʪʝ ʢʦʨʘʙʣʷ-ʨʘʢʝʪʦʧʣʘʥʘ 

çɹʫʨʘʥè. ʇʨʝʜʩʪʘʚʣʝʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʪʝʧʣʦʩʪʦʡʢʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ 

çɹʫʨʘʥʘè   ʠʩʧʦʣʴʟʦʚʘʣʠʩ ɹʩʘʤʳʝ ʥʦʚʝʡʰʠʝ 

ʤʘʪʝʨʠʘʣʳ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʦʪʥʦʩʠʪʩʷ ʢ 

ʞʘʨʦʧʨʦʯʥʦʡ ʦʙʰʠʚʢʝ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ. 

ɹʳʣ ʩʦʟʜʘʥ ʪʝʧʣʦʟʘʱʠʪʥʳʡ ʤʘʪʝʨʠʘʣ, 

ʨʘʙʦʪʘʶʱʠʡ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ +1650ęʉ. 

ʋʛʣʝʨʦʜ-ʫʛʣʝʨʦʜʥʳʡ ʤʘʪʝʨʠʘʣ (ʋʋʄ) ʧʦʣʫʯʠʣ 

ʥʘʟʚʘʥʠʝ çɻʨʘʚʠʤʦʣè.   ʀʟ ʤʘʪʝʨʠʘʣʘ 

ɻʨʘʚʠʤʦʣ (ʩ ʙʦʣʝʝ ʪʦʥʢʠʤ ʥʘʧʦʣʥʠʪʝʣʝʤ ʊʂʂ-

2) ʙʳʣ ʠʟʛʦʪʦʚʣʝʥ ʥʦʩʦʚʦʡ ʢʦʢ. ɻʨʘʚʠʤʦʣ-ɺ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʝʢʮʠʡ ʥʦʩʢʘ 

ʢʨʳʣʘ ʩ ʥʘʧʦʣʥʠʪʝʣʝʤ ʊʅʋ-4. ʂʨʝʧʣʝʥʠʝ ʘʛʨʝʛʘʪʦʚ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʪʷʛʘʤʠ ʠʟ ʞʘʨʦʩʪʦʡʢʠʭ 

ʩʧʣʘʚʦʚ ʩʦ ʩʧʝʮʠʘʣʴʥʳʤ ʟʘʱʠʪʥʳʤ ʧʦʢʨʳʪʠʝʤ. ɿʦʥʳ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʥʘʛʨʝʚʘ 

ʚ ʧʨʝʜʝʣʘʭ 700...1250Üʉ ʙʳʣʠ ʟʘʱʠʱʝʥʳ ʤʥʦʛʦʨʘʟʦʚʳʤʠ ʊɿ. ʆʥʠ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ 

ʢʝʨʘʤʠʯʝʩʢʠʭ ʧʣʠʪʦʢ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʚʦʣʦʢʦʥ ʜʚʫʦʢʠʩʠ ʢʨʝʤʥʠʷ ʠ ʨʘʩʧʦʣʘʛʘʶʱʠʭʩʷ ʥʘ 

ʥʠʞʥʝʡ ʠ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʨʘʙʣʷ-ʨʘʢʝʪʦʧʣʘʥʘ çɹʫʨʘʥè. 
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1.2.2. ɺʃʀʗʅʀɽ ʊɽʄʇɽʈɸʊʋʈʓ ʅɸɻʈɽɺɸ ʅɸ ʕʃɽʂʊʈʀʏɽʉʂʆɽ 

ʉʆʇʈʆʊʀɺʃɽʅʀɽ ʇʀʈʆʃʀʊʀʏɽʉʂʆɻʆ ɻʈɸʌʀʊɸ   

 

ʂʦʩʪʘʥʦʚʩʢʠʡ ɸ.ɺ., ɿʝʦʜʠʥʦʚ ʄ.ɻ., ʂʦʩʪʘʥʦʚʩʢʘʷ ʄ.ɽ. // ʊʝʧʣʦʬʠʟʠʢʘ ʚʳʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ. ï 2020. ï ʊ.58, ˉ4. ï ʉ.732-734  

  

ʀʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʛʨʝʚʘ ʥʘ ʫʜʝʣʴʥʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʧʠʨʦʣʠʪʠʯʝʩʢʦʛʦ ʛʨʘʬʠʪʘ ʤʘʨʢʠ ʋʇɺ-1 ʚ ʜʠʘʧʘʟʦʥʝ ʊ = 2500-3000 ʂ (2727
ʦ
ʉ). ʇʦʢʘʟʘʥʦ, ʯʪʦ 

ʧʨʠ ʥʘʛʨʝʚʝ ʜʦ ʊ = 2700 ʂ ʪʝʤʧʝʨʘʪʫʨʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʦʚʧʘʜʘʝʪ 

ʩʦ ʩʧʨʘʚʦʯʥʳʤʠ ʜʘʥʥʳʤʠ, ʧʨʠ ʥʘʛʨʝʚʝ ʜʦ ʊ = 3000 ʂ ʩʪʘʥʦʚʠʪʩʷ ʧʦʜʦʙʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ 

ʤʦʥʦʢʨʠʩʪʘʣʣʘ. 

 

 

1.2.3. ʀʉʉʃɽɼʆɺɸʅʀɽ ʉʊɸɹʀʃʔʅʆʉʊʀ ʇʆʃʀʄɽʈʅʓʍ ʂʆʄʇʆɿʀʊʆɺ ʅɸ 

ʆʉʅʆɺɽ ʕʇʆʂʉʀɼʅʆʁ ʄɸʊʈʀʎʓ ʀ ɸʉʊʈɸʃɽʅʆɺ ʇʈʀ ɺʆɿɼɽʁʉʊɺʀʀ 

ʇʆɺʓʐɽʅʅʓʍ ʊɽʄʇɽʈɸʊʋʈ 
 

ɹʦʨʠʩʦʚʘ ɺ.ɸ., ɽʛʦʨʦʚ ɸ.ɸ. // ɹʝʟʦʧʘʩʥʦʩʪʴ ʪʝʭʥʦʛʝʥʥʳʭ ʠ ʧʨʠʨʦʜʥʳʭ ʩʠʩʪʝʤ. ï 2020. - 

ˉ4. ï ʉ.30-38  

  

ʈʘʩʩʤʦʪʨʝʥ ʦʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʠʟʜʝʣʠʡ ʥʘ ʦʩʥʦʚʝ ʧʦʣʠʤʝʨʥʳʭ ʢʦʤʧʦʟʠʪʦʚ ʩ ʵʧʦʢʩʠʜʥʦʡ ʤʘʪʨʠʮʝʡ ʟʘ ʩʯʝʪ ʫʣʫʯʰʝʥʠʷ 

ʧʦʢʘʟʘʪʝʣʝʡ ʠʭ ʪʝʨʤʦʩʪʦʡʢʦʩʪʠ ʠ ʧʨʦʯʥʦʩʪʠ ʧʫʪʝʤ ʚʚʝʜʝʥʠʷ ʤʦʜʠʬʠʢʘʪʦʨʦʚ. ɿʘʜʘʯʝʡ ʜʘʥʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʨʘʚʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʪʝʨʤʦʩʪʦʡʢʦʩʪʠ ʵʧʦʢʩʠʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʛʦʤʦʛʝʥʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ ʩ ʩʦʩʪʘʚʘʤʠ, ʫʣʫʯʰʝʥʥʳʤʠ ʧʦʩʨʝʜʩʪʚʦʤ ʥʘʧʦʣʥʝʥʠʷ ʫʛʣʝʨʦʜʥʳʤʠ 

ʥʘʥʦʩʪʨʫʢʪʫʨʘʤʠ.   ɺ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʨʦʚʝʜʝʥ ʚʳʙʦʨ ʤʦʜʠʬʠʮʠʨʫʶʱʠʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʧʦʜʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʩʚʷʟʫʶʱʝʛʦ ʥʘ ʦʩʥʦʚʝ ʵʧʦʢʩʠʜʥʦʡ ʩʤʦʣʳ, 

ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʦʛʦ ʦʪʚʝʨʜʠʪʝʣʷ, ʧʣʘʩʪʠʬʠʢʘʪʦʨʘ ʠ ʥʘʧʦʣʥʠʪʝʣʷ; ʦʪʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ 

ʚʚʝʜʝʥʠʷ ʤʦʜʠʬʠʢʘʪʦʨʦʚ ʚ ʩʪʨʫʢʪʫʨʫ ʵʧʦʢʩʠʜʥʦʡ ʤʘʪʨʠʮʳ. ʉ ʧʦʤʦʱʴʶ 

ʪʝʨʤʦʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-ʪʝʨʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ 

ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ ʥʘʯʘʣʘ ʠ ʢʦʥʮʘ ʪʝʨʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ, ʪʝʤʧʝʨʘʪʫʨʳ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʪʝʨʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ, ʘʤʧʣʠʪʫʜʥʦʛʦ ʟʥʘʯʝʥʠʷ ʠ ʰʠʨʠʥʳ ʧʠʢʘ ʵʬʬʝʢʪʘ, ʠʥʜʝʢʩʘ ʝʛʦ ʬʦʨʤʳ, 

ʧʦʪʝʨʴ ʤʘʩʩʳ ʥʘʛʨʝʚʘʝʤʳʭ ʦʙʨʘʟʮʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʨʝʮʝʧʪʫʨʳ.   ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʧʦʢʩʠʜʥʳʭ ʩʤʦʣ, ʥʘʧʦʣʥʝʥʥʳʭ 

ʧʦʨʦʰʢʦʦʙʨʘʟʥʳʤʠ ʥʘʥʦʩʪʨʫʢʪʫʨʘʤʠ ʫʛʣʝʨʦʜʘ, ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʩʚʷʟʠ ʩ 

ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʚʣʠʷʥʠʝʤ ʘʜʜʠʪʠʚʦʚ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʪʝʨʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ. 

 

 
 

 

1.2.4. ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʕʌʌɽʂʊʀɺʅʆʁ ʊɽʇʃʆʇʈʆɺʆɼʅʆʉʊʀ 

ɺʆʃʆʂʅʀʉʊʓʍ ʂʆʄʇʆɿʀʊʆɺ ʉ ʋʏɽʊʆʄ ʂʆʅʊɸʂʊʅʆɻʆ 

ʊɽʈʄʆʉʆʇʈʆʊʀɺʃɽʅʀʗ ʄɽɾɼʋ ɺʂʃʖʏɽʅʀʗʄʀ ʀ ʄɸʊʈʀʎɽʁ 
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ʃʘʚʨʦʚ  ʀ.ɺ., ʂʦʯʝʪʳʛʦʚ  ɸ.ɸ., ɹʘʨʜʫʰʢʠʥ  ɺ.ɺ. //   2021. ï ʊ.13, ˉ3. ï ʉ.135-144 

  

ʈʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜ ʚʳʯʠʩʣʝʥʠʷ ʧʦʧʝʨʝʯʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʵʬʬʝʢʪʠʚʥʦʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ 

ʤʘʪʨʠʯʥʦʛʦ ʢʦʤʧʦʟʠʪʘ ʩ ʮʠʣʠʥʜʨʠʯʝʩʢʠʤʠ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʳʤʠ ʚʢʣʶʯʝʥʠʷʤʠ ʧʨʠ ʥʘʣʠʯʠʠ 

ʢʦʥʪʘʢʪʥʦʛʦ ʪʝʨʤʦʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʘ ʛʨʘʥʠʮʝ ʚʢʣʶʯʝʥʠʡ ʠ ʤʘʪʨʠʮʳ. ʄʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ 

ʦʙʦʙʱʝʥʥʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʦʣʷ ʜʣʷ ʥʝʦʜʥʦʨʦʜʥʦʡ ʩʨʝʜʳ ʩ ʚʢʣʶʯʝʥʠʷʤʠ ʩ 

ʦʙʦʣʦʯʢʦʡ. ʂʦʥʪʘʢʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʤʦʜʝʣʠʨʫʝʪʩʷ ʦʙʦʣʦʯʢʦʡ ʚʢʣʶʯʝʥʠʷ ʩʦ ʩʧʝʮʠʘʣʴʥʦ 

ʧʦʜʦʙʨʘʥʥʳʤʠ ʪʦʣʱʠʥʦʡ ʠ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴʶ. ʅʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʤʝʪʦʜʘ ʧʨʦʚʝʜʝʥʳ 

ʤʦʜʝʣʴʥʳʝ ʨʘʩʯʝʪʳ ʜʣʷ ʢʦʤʧʦʟʠʪʘ ʩ ʵʧʦʢʩʠʜʥʳʤ ʩʚʷʟʫʶʱʠʤ ʕɼ-20 ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʨʠʮʳ ʠ 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʤʠ ʚʢʣʶʯʝʥʠʷʤʠ ʠʟ ʘʣʶʤʦʙʦʨʦʩʠʣʠʢʘʪʥʦʛʦ ʩʪʝʢʣʘ. ʇʦʢʘʟʘʥʦ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʘʩʯʝʪʦʚ ʧʦ ʬʦʨʤʫʣʝ ʍʘʩʩʝʣʴʤʘʥʘ, ʫʯʠʪʳʚʘʶʱʝʡ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢʦʥʪʘʢʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʤʝʞʜʫ ʮʠʣʠʥʜʨʠʯʝʩʢʠʤʠ ʚʢʣʶʯʝʥʠʷʤʠ ʠ 

ʤʘʪʨʠʮʝʡ. 

 

 

 

1.3. ʎʝʣʣʶʣʦʟʘ, ʚʠʩʢʦʟʘ, ʩʦʨʙʝʥʪʳ. ʋʄ ʚ ʤʝʜʠʮʠʥʝ 

 

1.3.1. ʋʃʋʏʐɽʅʀɽ ʕʂʉʇʃʋɸʊɸʎʀʆʅʅʀʍ ʍɸʈɸʂʊɽʈʀʉʊʀʂ ʀʄʇʃɸʅʊʆɺ 

ʊɸɿʆɹɽɼʈɽʅʅʓʍ ʉʋʉʊɸɺʆɺ ʏɽʃʆɺɽʂɸ ʇʋʊɽʄ ʇʆɺʓʐɽʅʀʗ ʂɸʏɽʉʊɺɸ 

ʆɹʈɸɹʆʊʂʀ ʀ ɻɽʆʄɽʊʈʀʏɽʉʂʆʁ ʊʆʏʅʆʉʊʀ ʀʍ ʉʌɽʈʀʏɽʉʂʀʍ 

ʇʆɺɽʈʍʅʆʉʊɽʁ 
 

ʊʫʨʤʘʥʠʜʟʝ ʈ.ʉ., ʇʦʧʭʘʜʟʝ ɻ.ɿ., ʀʥʘʰʘʨʠʜʟʝ ʂ.ʉ. // ʇʨʦʛʨʝʩʩʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʩʠʩʪʝʤʳ 

ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ. ï 2021. - ˉ1 (72). ï ʉ.85-93  

   

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʛʦʣʦʚʢʠ 

ʵʥʜʦʧʨʦʪʝʟʦʚ ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ 

ʩʫʩʪʘʚʘ ʯʝʣʦʚʝʢʘ ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ ʚ 

ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦ 

ʥʘʛʨʫʟʢʝ, ʚʳʙʦʨ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʝ 

ʪʦʯʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʦʙʨʘʙʦʪʢʠ 

ʩʬʝʨʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʷʚʣʷʝʪʩʷ 

ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. ɺ 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ 

ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ 

ʩʪʝʧʝʥʠ ʚʣʠʷʥʠʷ ʦʨʠʝʥʪʘʮʠʠ 

ʢʨʠʩʪʘʣʣʘ ʩʘʧʬʠʨʘ ʥʘ ʝʛʦ 

ʦʙʨʘʙʘʪʳʚʘʝʤʦʩʪʴ ʧʨʠ ʘʣʤʘʟʥʦʤ 

ʰʣʠʬʦʚʘʥʠʠ ʪʦʨʮʦʤ ʢʦʣʴʮʘ, ʠ 

ʨʘʟʨʘʙʦʪʢʦʡ ʧʝʨʩʧʝʢʪʠʚʥʦʡ, 

ʦʨʠʛʠʥʘʣʴʥʦʡ ʩʭʝʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʥʝʧʦʣʥʦʡ ʩʬʝʨʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʚ ʯʘʩʪʥʦʩʪʠ,  ʛʦʣʦʚʢʠ ʵʥʜʦʧʨʦʪʝʟʘ 

ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ ʩʫʩʪʘʚʘ ʯʝʣʦʚʝʢʘ. 
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1.3.2. ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʅɸʅʆʏɸʉʊʀʎ ɼʃʗ ʅɸʇʈɸɺʃɽʅʅʆʁ ɼʆʉʊɸɺʂʀ 

ʇʈɽʇɸʈɸʊɸ 

 

ʂʦʨʦʣʝʚ  ɺ.ʉ. // ʇʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʤʦʣʦʜʝʞʥʳʡ ʞʫʨʥʘʣ. ï 2020. - ˉ4 (45). ï ʉ.8-12 

    

ʈʘʩʩʤʦʪʨʝʥʳ ʤʝʪʦʜʠʢʠ ʜʦʩʪʘʚʢʠ 

ʧʨʝʧʘʨʘʪʦʚ ʚ ʦʙʣʘʩʪʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʩ 

ʧʦʤʦʱʴʶ ʣʠʧʦʩʦʤ ʠ ʬʝʨʨʦʤʘʛʥʠʪʥʳʭ 

ʥʘʥʦʯʘʩʪʠʮ. ʄʝʜʠʮʠʥʩʢʠʝ ʥʘʥʦʯʘʩʪʠʮʳ - 

ʧʨʝʜʤʝʪ ʦʜʥʦʛʦ ʠʟ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʭ ʠ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʨʘʟʜʝʣʦʚ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʚ 

ʥʘʰʝ ʚʨʝʤʷ. ʄʘʣʳʡ ʨʘʟʤʝʨ ʪʘʢʠʭ ʯʘʩʪʠʮ 

ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʦʨʛʘʥʠʟʤʦʤ ʯʝʣʦʚʝʢʘ. ʆʜʠʥ 

ʠʟ ʪʘʢʠʭ ʩʧʦʩʦʙʦʚ ʧʨʠʤʝʥʝʥʠʷ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ 

- ʥʘʧʨʘʚʣʝʥʥʘʷ ʜʦʩʪʘʚʢʘ ʣʝʢʘʨʩʪʚ: ʘʢʪʠʚʥʦʝ 

ʚʝʱʝʩʪʚʦ "ʧʝʨʝʚʦʟʠʪʩʷ" ʚ ʦʩʦʙʳʭ 

ʥʘʥʦʯʘʩʪʠʮʘʭ, ʢʦʪʦʨʳʝ ʜʦʩʪʘʚʣʷʶʪ ʝʛʦ ʚ 

ʥʫʞʥʦʝ ʤʝʩʪʦ ʠ ʚʳʩʚʦʙʦʞʜʘʶʪ ʝʛʦ. ʈʘʩʩʤʦʪʨʝʥʳ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʜʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ: 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘʥʦʯʘʩʪʠʮ, ʠʭ ʧʨʘʢʪʠʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ, 

ʩʪʨʫʢʪʫʨʘ ʯʘʩʪʠʮ ʠ ʧʦʪʝʥʮʠʘʣ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʜʣʷ ʣʠʧʦʩʦʤ ʠ ʬʝʨʨʦʤʘʛʥʠʪʥʳʭ, ʘ ʪʘʢʞʝ 

ʬʝʨʨʦʢʘʨʙʦʥʦʚʳʭ  ʯʘʩʪʠʮ (ʞʝʣʝʟʥʳʝ ʠ ʫʛʣʝʨʦʜʥʳʝ ʧʦʨʦʰʢʠ). 

 

1.3.3. ɿʅɸʏɽʅʀɽ ʀ ʇʈʀʄɽʅɽʅʀɽ ʅɸʅʆʊɽʍʅʆʃʆɻʀʁ ɺ ʉʊʆʄɸʊʆʃʆɻʀʀ 

 

ɻʨʝʯʠʭʠʥ  ʉ.ʉ. // ɹʘʣʪʠʡʩʢʠʡ ʛʫʤʘʥʠʪʘʨʥʳʡ ʞʫʨʥʘʣ. ï 2021. ï ʊ.10, ˉ1 (34). ï ʉ.86-88 

  

ʅʘʥʦʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʦʪʨʘʩʣʴʶ ʚ ʨʘʤʢʘʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ 

ʧʨʝʧʦʜʘʚʘʥʠʷ. ɺʦʟʥʠʢʘʶʱʘʷ ʥʘʫʢʘ ʦ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʭ, ʦʩʦʙʝʥʥʦ ʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʠ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʘʢʪʠʢʝ, ʚʳʟʚʘʣʘ ʠʥʪʝʨʝʩ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʢ ʠʭ ʧʦʪʝʥʮʠʘʣʴʥʦʤʫ 

ʧʨʠʤʝʥʝʥʠʶ ʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʨʘʤʢʘʭ ʠʟʫʯʝʥʠʷ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʚ 

ʦʙʣʘʩʪʠ ʩʪʦʤʘʪʦʣʦʛʠʠ. ʎʝʣʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʷʣʘ ʚ ʦʮʝʥʢʝ ʧʨʠʤʝʥʝʥʠʷ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʣʘʩʪʠ ʩʪʦʤʘʪʦʣʦʛʠʠ ʠ ʠʭ ʧʦʣʴʟʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʪʦʛʦ, ʢʘʢ 

ʵʪʠ ʤʘʪʝʨʠʘʣʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʥʘʰʝʡ ʧʦʚʩʝʜʥʝʚʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ, ʥʝʦʙʭʦʜʠʤʦ 

ʙʦʣʝʝ ʛʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ ʥʘʫʢʠ, ʣʝʞʘʱʝʡ ʚ ʦʩʥʦʚʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ. ʅʘʩʪʦʷʱʘʷ ʩʪʘʪʴʷ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʘʥʦʥʘʫʢʫ, ʘ ʪʘʢʞʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚ 

ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʥʘʥʦʧʨʠʣʦʞʝʥʠʷ ʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʝ, 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʬʠʣʘʢʪʠʢʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʜʝʣʝʥʳ ʥʘʫʯʥʳʝ ʘʩʧʝʢʪʳ, ʟʥʘʯʝʥʠʝ ʠ 

ʩʦʚʨʝʤʝʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʚ ʩʪʦʤʘʪʦʣʦʛʠʠ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʧʨʠʤʝʥʝʥʠʝ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ, ʦʩʦʙʝʥʥʦ ʚ ʩʪʦʤʘʪʦʣʦʛʠʠ ʠ ʤʝʜʠʮʠʥʝ ʠʤʝʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ, ʪʘʢ ʢʘʢ ʦʥʠ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳ, ʜʦʩʪʫʧʥʳ, 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʳ, ʦʪʚʝʯʘʶʱʠʝ ʚʩʝʤ ʩʦʚʨʝʤʝʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤ ʠ ʷʚʣʷʶʱʠʝʩʷ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʤʠ. 

 

 

1.3.4. ʆʎɽʅʂɸ ʂʈʆɺʆʆʉʊɸʅɸɺʃʀɺɸʖʑɽʁ ɸʂʊʀɺʅʆʉʊʀ ʃʆʂɸʃʔʅʓʍ 

ɻʋɹʏɸʊʓʍ ɸʇʇʃʀʂɸʎʀʆʅʅʓʍ ɻɽʄʆʉʊɸʊʀʏɽʉʂʀʍ ʀʄʇʃɸʅʊʆɺ ʅɸ 

ʆʉʅʆɺɽ ʇʈʆʀɿɺʆɼʅʓʍ ʎɽʃʃʖʃʆɿʓ ɺ ʕʂʉʇɽʈʀʄɽʅʊɽ IN VITRO  
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ʃʠʧʘʪʦʚ  ɺ.ɸ., ʃʘʟʘʨʝʥʢʦ  ʉ.ɺ., ʉʦʪʥʠʢʦʚ  ʂ.ɸ. // ʅʘʫʢʘ ʤʦʣʦʜʳʭ (Eruditio Juvenium). ï 

2020. ï ʊ.8, ˉ1. ï ʉ.45-52 

  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ ʥʘʙʣʶʜʘʶʪʩʷ ʩʣʫʯʘʠ ʧʦʚʨʝʞʜʝʥʠʡ ʚʥʫʪʨʝʥʥʠʭ 

ʦʨʛʘʥʦʚ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʭʩʷ ʢʨʦʚʦʪʝʯʝʥʠʝʤ, ʯʪʦ ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʚ ʣʦʢʘʣʴʥʦʛʦ 

ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʦʛʦ ʛʝʤʦʩʪʘʟʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʭʠʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ - ʤʝʩʪʥʳʭ ʘʧʧʣʠʢʘʮʠʦʥʥʳʭ 

ʛʫʙʯʘʪʳʭ ʠʤʧʣʘʥʪʦʚ. ʍʠʨʫʨʛʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪ ʤʝʩʪʥʳʝ ʛʝʤʦʩʪʘʪʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʥʘ 

ʦʩʥʦʚʝ ʧʦʣʠʤʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ: ʘʣʴʛʠʥʘʪʘ ʥʘʪʨʠʷ, ʭʠʪʦʟʘʥʘ, ʮʝʣʣʶʣʦʟʳ, ʞʝʣʘʪʠʥʘ ʠ ʧʨ. ʎʝʣʴ. 

ʆʮʝʥʢʘ ʢʨʦʚʦʦʩʪʘʥʘʚʣʠʚʘʶʱʝʡ ʘʢʪʠʚʥʦʩʪʠ ʣʦʢʘʣʴʥʳʭ ʛʫʙʯʘʪʳʭ ʘʧʧʣʠʢʘʮʠʦʥʥʳʭ 

ʛʝʤʦʩʪʘʪʠʯʝʩʢʠʭ ʠʤʧʣʘʥʪʦʚ ʥʘ ʦʩʥʦʚʝ ʥʘʪʨʠʡ-ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʣʶʣʦʟʳ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ in 

vitro. ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʦʚʳʝ ʦʙʨʘʟʮʳ ʛʝʤʦʩʪʘʪʠʯʝʩʢʠʭ 

ʛʫʙʦʢ ʥʘ ʦʩʥʦʚʝ ʥʘʪʨʠʡ-ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʣʶʣʦʟʳ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʤʦʜʠʬʠʢʘʮʠʷʤʠ ʪʘʢʠʤʠ 

ʢʘʢ ʭʠʤʠʯʝʩʢʘʷ ʧʝʨʝʟʘʨʷʜʢʘ, ʨʘʟʣʠʯʥʳʝ ʧʣʘʩʪʠʬʠʢʘʪʦʨʳ ʠ ʜʦʙʘʚʣʝʥʠʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʩʦʚʤʝʩʪʥʦ ʩ ʆʆʆ çʃʠʥʪʝʢʩè, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʘʪʠʚʥʫʶ ʢʨʦʚʴ 10 ʟʜʦʨʦʚʳʭ ʜʦʥʦʨʦʚ-ʜʦʙʨʦʚʦʣʴʮʝʚ. 

 

1.3.5. ʇɽʈʉʇɽʂʊʀɺʓ ʇʈʀʄɽʅɽʅʀʗ ʐʋʅɻʀʊɸ ʂɸʂ ʉʆʈɹɽʅʊɸ 

ʌʆʈʄɸʃʔɼɽɻʀɼɸ ɺ ʂʆʄʇʆɿʀʊʅʓʍ ʄɸʊɽʈʀɸʃɸʍ 
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ʇʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʦʩʥʦʚʝ ʜʨʝʚʝʩʠʥʳ 

ʠʩʧʦʣʴʟʫʶʪ ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʢʣʝʠ, ʪʦʢʩʠʯʥʦʩʪʴ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʣʠʯʠʝʤ ʩʚʦʙʦʜʥʦʛʦ 

ʬʦʨʤʘʣʴʜʝʛʠʜʘ. ɺʳʜʝʣʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʠʟ ʠʟʜʝʣʠʡ ʤʦʞʝʪ ʧʨʦʜʦʣʞʘʪʴʩʷ ʚ 

ʪʝʯʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʥʝʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʝʨʠʦʜʘ. ʈʘʟʨʘʙʦʪʢʘ ʩʧʦʩʦʙʦʚ ʩʥʠʞʝʥʠʷ ʵʤʠʩʩʠʠ 

ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʚ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʠ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʜʨʝʚʝʩʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʥʝʩʦʤʥʝʥʥʦ, ʘʢʪʫʘʣʴʥʘʷ ʟʘʜʘʯʘ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʦʧʪʠʤʠʟʘʮʠʷ ʩʧʦʩʦʙʘ 

ʧʦʚʳʰʝʥʠʷ ʘʜʩʦʨʙʮʠʦʥʥʦ-ʩʪʨʫʢʪʫʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʧʦʣʥʠʪʝʣʷ ʥʘ ʦʩʥʦʚʝ ʧʨʠʨʦʜʥʦʛʦ 

ʰʫʥʛʠʪʘ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʧʦʨʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ ʫʛʣʝʨʦʜʩʦʜʝʨʞʘʱʠʭ ʘʜʩʦʨʙʝʥʪʦʚ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʢʘʯʝʩʪʚʝ ʥʘʧʦʣʥʠʪʝʣʝʡ, ʥʘ ʵʤʠʩʩʠʶ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʚ ʜʨʝʚʝʩʥʳʭ ʢʣʝʝʥʳʭ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʘʭ. ʂʘʢ ʥʘʧʦʣʥʠʪʝʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʰʫʥʛʠʪ, ʘʢʪʠʚʠʨʦʚʘʥʥʳʡ ʫʛʦʣʴ 

ɹɸʋ-7, ʥʘʥʦʜʠʩʧʝʨʛʠʨʦʚʘʥʥʳʡ ʫʛʣʝʨʦʜʥʳʡ ʤʘʪʝʨʠʘʣ ʉʠʙʫʥʠʪ ʠ ʩʘʞʘ ʇʄ-75. ɼʣʷ ʨʘʟʚʠʪʠʷ 

ʧʦʨʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʧʦʚʳʰʝʥʠʷ ʜʠʩʧʝʨʩʥʦʩʪʠ ʰʫʥʛʠʪʘ ʧʨʠʤʝʥʷʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʠʷ ʰʫʥʛʠʪʘ: ʤʝʭʘʥʦʘʢʪʠʚʘʮʠʷ ʩʫʭʠʤ ʩʧʦʩʦʙʦʤ, ʘʢʪʠʚʘʮʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ 

ʧʦʣʷʤʠ ʚ ʜʠʘʧʘʟʦʥʝ 150^800W ʉɺʏ (ʕʄʇ ʉɺʏ), ʧʘʨʦʛʘʟʦʚʦʝ ʘʢʪʠʚʠʨʦʚʘʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʠ ʚʨʝʤʝʥʥʳʭ ʨʝʞʠʤʘʭ ʠ ʭʠʤʠʯʝʩʢʦʝ ʘʢʪʠʚʠʨʦʚʘʥʠʝ ʩʝʨʥʦʡ ʢʠʩʣʦʪʦʡ. 

 

 

 

  1.4. ʂʆʄʇʆɿʀʊʓ ɺ ʉʊʈʆʀʊɽʃʔʉʊɺɽ. ɹɸɿɸʃʔʊ 

1.4.1. ʇʆʃʋʏɽʅʀɽ ʄʅʆɻʆʉʃʆʁʅʆɻʆ ʂʆʄʇʆɿʀʊɸ ʅɸ ʆʉʅʆɺɽ 

ɹɸɿɸʃʔʊʆɺʓʍ ɺʆʃʆʂʆʅ 

 

ɸʡʜʘʨʘʣʠʝʚ ɾ.ʂ., ɸʙʜʠʝʚ ʄ.ʉ., ʀʩʤʘʥʦʚ ʖ.ʍ. // ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʞʫʨʥʘʣ ʧʨʠʢʣʘʜʥʳʭ ʠ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ï 2020. - ˉ5. ï ʉ.82-86 

 

 ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʩʦʟʜʘʥʠʷ ʢʦʤʧʦʟʠʪʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʚ ʢʘʯʝʩʪʚʝ ʘʨʤʘʪʫʨʳ 

ʜʣʠʥʥʳʝ, ʥʝʧʨʝʨʳʚʥʳʝ ʧʦ ʚʩʝʡ ʜʣʠʥʝ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʢʦʨʦʪʢʠʝ ʙʘʟʘʣʴʪʦʚʳʝ ʚʦʣʦʢʥʘ, ʠ ʥʘ ʠʭ 

ʦʩʥʦʚʝ ʤʥʦʛʦʩʣʦʡʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʈʘʩʩʤʦʪʨʝʥʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ 
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ʧʨʦʯʥʦʩʪʥʳʭ ʩʚʦʡʩʪʚ ʤʥʦʛʦʩʣʦʡʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʩʦʟʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʩʣʦʝʚ 

ʢʦʤʧʦʟʠʪʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʚ ʢʘʯʝʩʪʚʝ ʘʨʤʘʪʫʨʳ ʜʣʠʥʥʳʝ, ʥʝʧʨʝʨʳʚʥʳʝ ʧʦ ʚʩʝʡ ʜʣʠʥʝ 

ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʢʦʨʦʪʢʠʝ ʙʘʟʘʣʴʪʦʚʳʝ ʚʦʣʦʢʥʘ. ʈʝʟʫʣʴʪʘʪʳ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʥʦʛʦʩʣʦʡʥʳʡ ʢʦʤʧʦʟʠʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ʠʤʝʝʪ ʫʣʫʯʰʝʥʥʳʝ ʩʚʦʡʩʪʚʘ. ʇʝʨʚʳʡ 

ʩʣʦʡ ʤʘʪʝʨʠʘʣʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʩʣʦʡ ʘʨʤʘʪʫʨʳ ʠʟ ʥʝʧʨʝʨʳʚʥʳʭ ʚʦʣʦʢʦʥ, ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʨʦʯʥʦʩʪʴ ʥʘ ʨʘʩʪʷʞʝʥʠʝ ʠ ʠʟʛʠʙ. ɺʪʦʨʦʡ ʩʣʦʡ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʠ ʧʨʦʯʥʦʩʪʴ ʥʘ ʩʞʘʪʠʝ ʠ ʜʝʬʦʨʤʘʮʠʶ. ʕʪʦʪ ʩʣʦʡ ʩʦʩʪʦʠʪ ʠʟ 

ʢʦʤʧʦʟʠʪʘ, ʘʨʤʘʪʫʨʘ ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʨʦʪʢʠʝ ʚʦʣʦʢʥʘ. ʉ ʮʝʣʴʶ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ 

ʢʦʤʧʦʟʠʪʦʚ ʥʘ ʦʩʥʦʚʝ ʜʣʠʥʥʳʭ ʠ ʢʦʨʦʪʢʠʭ 

ʙʘʟʘʣʴʪʦʚʳʭ ʚʦʣʦʢʦʥ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ 

ʨʫʙʣʝʥʦʛʦ ʢʦʨʦʪʢʦʛʦ ʚʦʣʦʢʥʘ ʙʳʣʘ 

ʨʘʟʨʘʙʦʪʘʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ. 

ʇʦʣʫʯʝʥ ʤʥʦʛʦʩʣʦʡʥʳʡ ʢʦʤʧʦʟʠʮʠʦʥʥʳʡ 

ʤʘʪʝʨʠʘʣ ʩ ʫʣʫʯʰʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʥʘ 

ʦʩʥʦʚʝ ʜʣʠʥʥʳʭ ʠ ʢʦʨʦʪʢʠʭ ʙʘʟʘʣʴʪʦʚʳʭ 

ʚʦʣʦʢʦʥ. ʂʦʤʧʦʟʠʪʥʘʷ ʧʣʠʪʘ ʘʨʤʠʨʦʚʘʣʘʩʴ 

ʩʝʪʢʦʡ, ʩʦʙʨʘʥʥʦʡ ʠʟ ʥʝʧʨʝʨʳʚʥʳʭ 

ʙʘʟʘʣʴʪʦʚʳʭ ʚʦʣʦʢʦʥ. 

 

 

1.4.2. ɺɿɸʀʄʆʉɺʗɿʔ ʄɽɾɼʋ ʉʂʆʈʆʉʊʔʖ ɼɽʌʆʈʄɸʎʀʀ ʀ 

ʂʆʕʌʌʀʎʀɽʅʊʆʄ ɺʗɿʂʆʉʊʀ ɹɸɿɸʃʔʊʆɺʆɻʆ ʈɸʉʇʃɸɺɸ ɺ ʇʈʆʎɽʉʉɽ 

ɺʆʃʆʂʅʆʆɹʈɸɿʆɺɸʅʀʗ 
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ɺ ʣʶʙʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʟʜʝʣʠʡ ʥʘ ʦʩʥʦʚʝ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʣʦʢʦʥ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚʭʦʜʷʱʝʛʦ ʚ ʣʠʥʠʶ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʠʟʜʝʣʠʡ ʠʟ ʚʦʣʦʢʥʘ, ʷʚʣʷʶʪʩʷ ʫʩʪʘʥʦʚʢʠ 

ʜʣʷ ʬʦʨʤʦʚʘʥʠʷ ʙʘʟʘʣʴʪʦʚʦʛʦ ʢʦʚʨʘ, ʠʣʠ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʢʘʤʝʨʳ ʚʦʣʦʢʥʦʦʩʘʞʜʝʥʠʷ. ʆʪ ʠʭ 

ʩʦʚʝʨʰʝʥʩʪʚʘ ʟʘʚʠʩʠʪ ʢʘʯʝʩʪʚʦ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʧʦʩʦʙʦʚ ʧʦʣʫʯʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʣʦʢʦʥ ʠʟ 

ʨʘʩʧʣʘʚʘ, ʢʦʪʦʨʳʝ ʠ ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʨʘʟʣʠʯʥʳʝ 

ʪʠʧʳ ʠ ʢʦʥʩʪʨʫʢʮʠʠ ʢʘʤʝʨ ʚʦʣʦʢʥʦʦʩʘʞʜʝʥʠʷ. ɺʦ 

ʚʩʝʭ ʢʘʤʝʨʘʭ ʬʦʨʤʦʚʘʥʠʝ ʤʠʥʝʨʘʣʦʚʘʪʥʦʛʦ ʢʦʚʨʘ 

ʧʨʦʠʩʭʦʜʠʪ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʣ. 

ʇʦʵʪʦʤʫ ʠʟʫʯʝʥʠʝ ʪʘʢʠʭ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʘʢ ʩʢʦʨʦʩʪʠ ʧʘʜʝʥʠʷ ʦʪʜʝʣʴʥʳʭ 

ʚʦʣʦʢʦʥ ʠ ʩʛʫʩʪʢʦʚ ʠʟ ʵʪʠʭ ʚʦʣʦʢʦʥ ʠ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʦʚʨʘ, ʠʤʝʝʪ 

ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʥʦʚʳʭ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʩʪʘʨʳʭ ʢʘʤʝʨ 

ʚʦʣʦʢʥʦʦʩʘʞʜʝʥʠʷ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʥʘ 

ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʩʢʦʨʦʩʪʴʶ ʜʝʬʦʨʤʘʮʠʠ ʠ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʚʷʟʢʦʩʪʠ ʙʘʟʘʣʴʪʦʚʦʛʦ ʨʘʩʧʣʘʚʘ ʚ 

ʧʨʦʮʝʩʩʝ ʚʦʣʦʢʥʦʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠ ʧʦʩʨʝʜʩʪʚʝ 

ʜʫʪʴʝʚʦʡ ʛʦʣʦʚʢʠ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʘʚʪʦʨʘʤʠ. 
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1.4.3. ʇɽʈʉʇɽʂʊʀɺʅʓɽ ʊɽʍʅʆʃʆɻʀʀ ʋʉʀʃɽʅʀʗ ɾɽʃɽɿʆɹɽʊʆʅʅʓʍ 

ʂʆʅʉʊʈʋʂʎʀʁ ʇʈʀ ɺʆɿʆɹʅʆɺʃɽʅʀʀ ʉʊʈʆʀʊɽʃʔʉʊɺɸ 

 

ʗʢʦʚʣʝʚʘ ɸ.ɸ., ʂʘʟʘʨʷʥ ʈ.ʈ. // ɹʉʊ: ɹʶʣʣʝʪʝʥʴ ʩʪʨʦʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ. ï 2021. - ˉ5 (1041). 

ï ʉ.58-59 

  

ʉʦʚʨʝʤʝʥʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠʩʧʦʣʴʟʫʝʪ ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʫʩʠʣʝʥʠʷ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ 

ʙʘʣʦʢ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʜʘʥʥʳʝ ʤʝʪʦʜʳ, ʠʭ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ. 

ʂʦʤʧʦʟʠʪʥʳʝ ʤʘʪʝʨʠʘʣʳ ʩ ʥʝʦʨʛʘʥʠʯʝʩʢʦʡ ʤʘʪʨʠʮʝʡ ʠʤʝʶʪ ʩʣʝʜʫʶʱʫʶ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ: 

1) ʢʦʥʩʪʨʫʢʮʠʦʥʥʦʝ ʫʩʠʣʝʥʠʝ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʬʘʩʘʜʥʳʭ ʩʪʝʥ; 2) ʫʩʠʣʝʥʠʝ ʠ 

ʘʨʤʠʨʦʚʘʥʠʝ ʙʝʪʦʥʘ ʠ ʢʣʘʜʢʠ ʜʣʷ ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ, ʚʳʟʳʚʘʝʤʳʭ 

ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ; 3) ʫʩʠʣʝʥʠʝ, ʘʨʤʠʨʦʚʘʥʠʝ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʮʝʧʣʝʥʠʷ 

ʤʝʞʜʫ ʥʝʩʫʱʠʤʠ ʢʦʥʩʪʨʫʢʮʠʷʤʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʫʩʠʣʝʥʠʝ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 

ʤʦʥʦʣʠʪʥʳʭ ʟʜʘʥʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʘʨʜʠʥʘʣʴʥʳʭ ʚʦʧʨʦʩʦʚ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʅʝʧʨʝʨʳʚʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʶʱʠʝʩʷ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʩʪʘʚʳ 

ʠʟ ʧʦʣʠʤʝʨʥʳʭ ʚʷʞʫʱʠʭ ʟʘ ʩʯʝʪ ʠʭ ʩʚʦʡʩʪʚ. ɸʥʘʣʠʪʠʯʝʩʢʠʡ ʦʙʟʦʨ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ 

ʧʦʢʘʟʳʚʘʝʪ ʮʝʣʳʡ ʨʷʜ ʠʭ ʧʨʝʠʤʫʱʝʩʪʚ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʢʦʥʩʪʨʫʢʪʠʚʘ, 

ʢʘʩʘʪʝʣʴʥʦ ʫʩʠʣʝʥʠʷ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʯʪʦ ʦʙʝʩʧʝʯʠʪ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʫʩʠʣʝʥʠʷ 

ʢʦʥʩʪʨʫʢʮʠʡ ʩʦʚʨʝʤʝʥʥʳʤʠ ʩʦʩʪʘʚʘʤʠ ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

 

1.4.4. ʆʇʆʈʓ ʉʂʆʃʔɾɽʅʀʗ ʅɸ ʆʉʅʆɺɽ ʂʆʄʇʆɿʀʎʀʆʅʅʓʍ 

ɸʅʊʀʌʈʀʂʎʀʆʅʅʓʍ ʄɸʊɽʈʀɸʃʆɺ ɼʃʗ ʉʊʈʆʀʊɽʃʔʅʓʍ ʀ ɼʆʈʆɾʅʓʍ 

ʄɸʐʀʅ 
 

ʇʨʫʩʩ ɹ.ʅ., ʉʘʚʝʣʴʝʚ ɸ.ɻ. //  ʉʪʨʦʠʪʝʣʴʥʳʝ ʠ ʜʦʨʦʞʥʳʝ ʤʘʰʠʥʳ. ï 2020. - ˉ8. ï ʉ.44-50 

  

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʭ 

ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ ʪʨʠʙʦʩʦʧʨʷʞʝʥʠʡ. ʆʙʩʫʞʜʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ 

ʢʦʥʩʪʨʫʢʮʠʡ ʜʨʝʚʝʩʥʦ-ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʦʜʰʠʧʥʠʢʦʚ ʩʢʦʣʴʞʝʥʠʷ. 

 

1.3.5. ʉʆɺʄɽʉʊʀʄʆʉʊʔ ʂʆʄʇʆʅɽʅʊʆɺ ʀ ʈɽʃɸʂʉɸʎʀʆʅʅʓɽ ʉɺʆʁʉʊɺɸ 

ʂʆʄʇʆɿʀʊʆɺ ʅɸ ʆʉʅʆɺɽ ɺʊʆʈʀʏʅʆɻʆ ʇʆʃʀʇʈʆʇʀʃɽʅɸ ʀ 

ʄʆɼʀʌʀʎʀʈʆɺɸʅʅʓʍ ɹɸɿɸʃʔʊʆɺʓʍ ɺʆʃʆʂʆʅ 
 

ɻʘʣʠʮʝʡʩʢʠʡ ʂ.ɹ., ʊʠʤʘʥʮʝʚ ʗ.ɸ., ɼʦʢʫʯʘʝʚ ʈ.ɺ. //  ɺʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ. 

ʉʝʨʠʷ ɸ. ï 2020. ï ʊ.62, ˉ5. ï ʉ.357-369 

  

ʉʧʨʦʛʥʦʟʠʨʦʚʘʥʘ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʧʦʣʠʧʨʦʧʠʣʝʥʘ ʩ ʭʠʤʠʯʝʩʢʠʤʠ ʫʛʣʝʚʦʜʦʨʦʜʥʳʤʠ 

ʩʪʨʫʢʪʫʨʘʤʠ, ʦʙʨʘʟʫʝʤʳʤʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʙʘʟʘʣʴʪʦʚʳʭ ʚʦʣʦʢʦʥ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʥʝʩʪʘʥʜʘʨʪʥʦʛʦ ʤʝʪʦʜʘ ʠʭ ʦʙʨʘʙʦʪʢʠ. ʇʨʦʚʝʜʝʥʘ ʦʙʨʘʙʦʪʢʘ ʧʘʨʘʤʠ CCl4 ʚ ʧʨʦʪʦʯʥʦʤ ʨʝʘʢʪʦʨʝ 

ʩ ʮʝʣʴʶ ʟʘʤʝʱʝʥʠʷ ʘʪʦʤʦʚ ʢʠʩʣʦʨʦʜʘ ʥʘ ʘʪʦʤʳ ʭʣʦʨʘ, ʧʦʩʣʝ ʯʝʛʦ ʦʩʫʱʝʩʪʚʣʝʥʘ ʦʙʨʘʙʦʪʢʘ 

ʭʣʦʨʠʨʦʚʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʪʦʢʝ CH4 ʜʣʷ ʟʘʤʝʱʝʥʠʷ ʭʣʦʨʘ ʥʘ ʫʛʣʝʚʦʜʦʨʦʜʥʳʝ ʛʨʫʧʧʳ. 

ʈʘʩʯʝʪʥʳʤ ʧʫʪʝʤ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ ñʂʘʩʢʘʜò ʦʧʨʝʜʝʣʝʥʦ ʭʠʤʠʯʝʩʢʦʝ 

ʩʪʨʦʝʥʠʝ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʛʨʫʧʧ, ʥʘʠʙʦʣʝʝ ʩʦʚʤʝʩʪʠʤʳʭ ʩ ʧʦʣʠʧʨʦʧʠʣʝʥʦʤ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʀʂ-

ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʠ ʤʠʢʨʦʘʥʘʣʠʟ ʧʦʜʪʚʝʨʜʠʣʠ ʥʘʣʠʯʠʝ ʛʨʫʧʧ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʙʘʟʘʣʴʪʦʚʳʭ 

ʚʦʣʦʢʦʥ, ʢʦʪʦʨʳʝ ʭʠʤʠʯʝʩʢʠ ʩʚʷʟʘʥʳ ʩ ʘʪʦʤʘʤʠ ʢʨʝʤʥʠʷ. ʇʦʣʫʯʝʥʥʳʝ ʢʦʤʧʦʟʠʪʳ ʥʘ ʦʩʥʦʚʝ 

ʚʪʦʨʠʯʥʦʛʦ ʧʦʣʠʧʨʦʧʠʣʝʥʘ, ʘʨʤʠʨʦʚʘʥʥʳʝ ʦʙʨʘʙʦʪʘʥʥʳʤʠ ʙʘʟʘʣʴʪʦʚʳʤʠ ʚʦʣʦʢʥʘʤʠ, ʧʦʢʘʟʘʣʠ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʦʟʨʘʩʪʘʥʠʝ ʟʥʘʯʝʥʠʡ ʨʝʣʘʢʩʠʨʫʶʱʝʛʦ ʥʘʧʨʷʞʝʥʠʷ ʠ ʤʦʜʫʣʷ ʧʨʠ ʚʩʝʭ ʚʨʝʤʝʥʘʭ 

ʥʘʙʣʶʜʝʥʠʷ. 
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2.  ɸʊʆʄʅɸʗ ʀ ɸʃʔʊɽʈʅɸʊʀɺʅɸʗ ʕʅɽʈɻɽʊʀʂɸ 

 

2.1. ʇʆɺʓʐɽʅʀɽ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʀ ɼʃʀʊɽʃʔʅʆʉʊʀ ʕʄʀʉʉʀʀ 

ʋɻʃɽʈʆɼʅʓʍ ʅɸʅʆʊʈʋɹʆʂ ʇʆʉʃɽ ʆɹʈɸɹʆʊʂʀ ɺ ʇʃɸɿʄɽ ɸʄʄʀɸʂɸ 

 

ɹʫʣʷʨʩʢʠʡ ʉ.ɺ., ɹʝʣʦʚ ɺ.ʉ., ʂʠʮʶʢ ɽ.ʇ. //  ʇʠʩʴʤʘ ʚ ɾʫʨʥʘʣ ʪʝʭʥʠʯʝʩʢʦʡ ʬʠʟʠʢʠ. ï 2020. 

ï ʊ.46, ˉ20. ï ʉ.3-6 

     

ʈʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʣʝʛʠʨʦʚʘʥʠʷ ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʪʨʫʙʦʢ ʘʟʦʪʦʤ ʚ ʧʣʘʟʤʝ ʘʤʤʠʘʢʘ. 

ʅʘʥʦʪʨʫʙʢʠ, ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʝ ʧʦ ʪʝʭʥʦʣʦʛʠʠ, ʠʩʢʣʶʯʘʶʱʝʡ ʣʝʛʠʨʦʚʘʥʠʝ ʘʟʦʪʦʤ, ʧʦʜʚʝʨʛʘʣʠʩʴ 

ʦʙʨʘʙʦʪʢʝ ʚ ʧʣʘʟʤʝ ʘʤʤʠʘʢʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʦʥʮʝʥʪʨʘʮʠʷ ʘʟʦʪʘ ʚ ʥʘʥʦʪʨʫʙʢʘʭ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʚ 5 

ʨʘʟ ʩ 0.7 ʜʦ 3.6 at.%, ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʥʘʥʦʪʨʫʙʦʢ ʧʘʜʘʣʦ ʚ 6 ʨʘʟ, ʨʘʙʦʪʘ ʚʳʭʦʜʘ ʫʤʝʥʴʰʘʣʘʩʴ ʥʘ 

10%. ʊʘʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʧʨʠʚʦʜʠʣʦ ʢ ʩʪʘʙʠʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʵʤʠʩʩʠʠ. 

 

 

2.2. ʂʀʅɽʊʀʂɸ ʇʈʆʎɽʉʉʆɺ ɺ ʇʆʊʆʂɽ ɸɿʆʊʅʆʁ ʇʃɸɿʄʓ ʉ ʇʈʀʄɽʉʔʖ 

ʋɻʃɽʈʆɼɸ   
 

ʂʦʨʰʫʥʦʚ ʆ.ɺ. , ʂʘʚʳʨʰʠʥ ɼ.ʀ., ʏʠʥʥʦʚ ɺ.ʌ. // ʊʝʧʣʦʬʠʟʠʢʘ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. ï 

2020. ï ʊ.58, ˉ5. ï ʉ.739-748 

  

ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʪʦʢʘ ʘʟʦʪʥʦʡ ʧʣʘʟʤʳ ʥʘ ʛʨʘʬʠʪʦʚʳʝ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʘ ʵʚʦʣʶʮʠʷ ʢʠʥʝʪʠʢʠ ʧʣʘʟʤʳ, ʜʚʠʞʫʱʝʡʩʷ ʦʪ ʚʳʭʦʜʘ ʧʣʘʟʤʦʪʨʦʥʘ ʜʦ 

ʦʙʲʝʢʪʘ ʚʦʟʜʝʡʩʪʚʠʷ. ɼʚʠʞʝʥʠʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪ 10 ʜʦ 7 ʢʂ ʩ 

ʧʦʪʝʨʝʡ ~60% ʚʣʦʞʝʥʥʦʡ ʵʥʝʨʛʠʠ ʠ ʥʘʨʘʩʪʘʥʠʝʤ ʧʣʦʪʥʦʩʪʠ ʫʛʣʝʨʦʜʦʩʦʜʝʨʞʘʱʠʭ ʧʨʠʤʝʩʝʡ ʧʨʠ 

ʯʘʩʪʠʯʥʦʤ ʩʦʭʨʘʥʝʥʠʠ ʣʦʢʘʣʴʥʦʛʦ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ. ʆʩʥʦʚʥʳʤʠ ʨʝʘʢʮʠʷʤʠ 

ʷʚʣʷʶʪʩʷ ʪʝʨʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʛʠʙʝʣʠ ʤʦʣʝʢʫʣ, ʜʠʩʩʦʮʠʘʪʠʚʥʘʷ ʨʝʢʦʤʙʠʥʘʮʠʷ 

ʠ ʧʝʨʝʟʘʨʷʜʢʘ ʠʦʥʦʚ ʘʟʦʪʘ, ʘ ʧʨʠ ʥʘʣʠʯʠʠ ʫʛʣʝʨʦʜʥʳʭ ʧʨʠʤʝʩʝʡ ʢ ʥʠʤ ʜʦʙʘʚʣʷʶʪʩʷ ʨʝʘʢʮʠʷ 

ʟʘʤʝʱʝʥʠʷ ʉ + N2 ź CN + N, ʵʣʝʢʪʨʦʥʥʦ-ʩʪʦʣʢʥʦʚʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʩʪʫʧʝʥʯʘʪʦʡ ʠʦʥʠʟʘʮʠʠ 

ʠ ʨʝʢʦʤʙʠʥʘʮʠʠ ʠ ʮʝʣʳʡ ʠʦʥʥʦ-ʤʦʣʝʢʫʣʷʨʥʳʡ ʢʘʩʢʘʜ ʧʝʨʝʟʘʨʷʜʦʢ ʠ ʟʘʤʝʱʝʥʠʡ. ʋʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʤʘʣʘʷ ʧʨʠʤʝʩʴ ʫʛʣʝʨʦʜʘ (~0.1%) ʧʨʦʷʚʣʷʝʪ ʩʝʙʷ ʪʦʣʴʢʦ ʚ ʠʦʥʥʦ-ʤʦʣʝʢʫʣʷʨʥʦʡ ʢʠʥʝʪʠʢʝ, 

ʫʚʝʣʠʯʠʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʶ ʵʣʝʢʪʨʦʥʦʚ, ʦʧʨʝʜʝʣʷʷ ʠʦʥʥʳʡ ʩʦʩʪʘʚ ʧʣʘʟʤʳ ʠ ʪʝʤ ʩʘʤʳʤ ʥʘʨʫʰʘʷ 

ʨʘʚʥʦʚʝʩʠʝ ʤʝʞʜʫ ʝʝ ʥʝʡʪʨʘʣʴʥʦʡ ʠ ʟʘʨʷʞʝʥʥʦʡ ʢʦʤʧʦʥʝʥʪʘʤʠ. ʕʪʦ ʧʨʠʚʦʜʠʪ, ʚ ʯʘʩʪʥʦʩʪʠ, ʢ 

ʨʝʢʦʤʙʠʥʘʮʠʦʥʥʦʡ ʥʝʨʘʚʥʦʚʝʩʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʘʪʦʤʦʚ ʫʛʣʝʨʦʜʘ ʧʦ ʵʣʝʢʪʨʦʥʥʳʤ 

ʩʦʩʪʦʷʥʠʷʤ. ɼʨʫʛʠʝ ʫʛʣʝʨʦʜʦʩʦʜʝʨʞʘʱʠʝ ʧʨʠʤʝʩʠ (CN ʠ C2) ʤʘʣʦʩʫʱʝʩʪʚʝʥʥʳ. 

 

 

2.3. ʇʈɽʆɹʈɸɿʆɺɸʅʀɽ ʉʆʃʅɽʏʅʆɻʆ ʀɿʃʋʏɽʅʀʗ ɺ ʇɸʈ ï ʅʆɺʓɽ 

ɺʆɿʄʆɾʅʆʉʊʀ ʅɸ ʆʉʅʆɺɽ ʅɸʅʆʄɸʊɽʈʀɸʃʆɺ (ʆɹɿʆʈ)   
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ʈʘʩʩʤʦʪʨʝʥʦ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʦʙʣʝʤʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ 

ʧʘʨ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʠ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ. ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʥʦʚʳʭ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʛʨʘʬʝʥʦʚʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʘʨʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʶ ʧʦʩʣʝʜʥʠʭ ʚ ʢʘʯʝʩʪʚʝ 

ʧʣʘʚʘʶʱʠʭ ʠʣʠ ʦʙʲʝʤʥʳʭ ʧʦʛʣʦʪʠʪʝʣʝʡ. ʇʨʦʚʝʜʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦʜʦʙʥʳʭ ʧʦʛʣʦʪʠʪʝʣʝʡ, 

ʨʘʩʩʤʦʪʨʝʥʳ ʠʭ ʬʠʟʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʝ ʚʘʨʠʘʥʪʳ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʩʬʝʨ ʧʨʠʤʝʥʝʥʠʷ. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʧʨʦʩ ʦʙ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠʣʠ ʦʙʲʝʤʥʳʭ ʧʦʛʣʦʪʠʪʝʣʝʡ ʜʦʣʞʝʥ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ 

ʩʧʝʮʠʘʣʴʥʦ. ɼʘʥʦ ʦʧʠʩʘʥʠʝ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʧʨʠ ʧʦʛʣʦʱʝʥʠʠ 
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ʠʟʣʫʯʝʥʠʷ ʠ ʥʘʛʨʝʚʝ ʥʘʥʦʞʠʜʢʦʩʪʠ, ʜʣʷ ʩʭʝʤ ʧʦʛʣʦʱʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ. ʉʬʦʨʤʫʣʠʨʦʚʘʥʳ 

ʤʦʜʝʣʠ ʜʣʷ ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʪʝʨʤʦʬʦʪʦʥʠʢʠ ʠ ʥʘʥʦʧʣʘʟʤʦʥʠʢʠ, ʢʦʪʦʨʳʝ ʣʝʞʘʪ ʚ ʦʩʥʦʚʝ 

ʦʧʠʩʘʥʠʷ ʧʦʛʣʦʱʝʥʠʷ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘʥʦʢʦʤʧʦʥʝʥʪʘʤʠ. ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ 

ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʧʨʠ ʥʘʥʦʧʣʘʟʤʦʥʥʦʤ ʥʘʛʨʝʚʝ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʝʡ ʥʘʥʦʢʦʤʧʦʥʝʥʪʦʚ, 

ʘ ʪʘʢʞʝ ʪʝʧʣʦʤʘʩʩʦʦʙʤʝʥ ʤʝʞʜʫ ʥʘʥʦʢʦʤʧʦʥʝʥʪʘʤʠ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ 

 

 

3.  ʅɸʅʆʄɸʊɽʈʀɸʃʓ, ʌʋʃʃɽʈɽʅʓ, ɻʈɸʌɽʅ 

 

3.1. ʌɽʅʆʃʆ-ʌʆʈʄɸʃʔɼɽɻʀɼʅʓɽ ʆʃʀɻʆʄɽʈʓ, ʄʆɼʀʌʀʎʀʈʆɺɸʅʅʓɽ 

ʋɻʃɽʈʆɼʅʓʄʀ ʅɸʅʆʏɸʉʊʀʎɸʄʀ, ʀ ʀʍ ʀʉʇʆʃʔɿʆɺɸʅʀɽ ɺ ʂʃɽʗʍ ʀ 

ʇʈɽʇʈɽɻɸʍ 
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ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʦʙʟʦʨʝ ʜʘʥʦ ʦʧʠʩʘʥʠʝ ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʯʘʩʪʠʮ (ʫʛʣʝʨʦʜʥʳʝ ʥʘʥʦʪʨʫʙʢʠ, 

ʜʝʪʦʥʘʮʠʦʥʥʳʝ ʥʘʥʦʘʣʤʘʟʳ), ʨʘʩʩʤʦʪʨʝʥʳ ʩʧʦʩʦʙʳ ʠʭ ʚʚʝʜʝʥʠʷ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ 

ʨʝʘʢʮʠʦʥʥʦʩʧʦʩʦʙʥʦʡ ʧʦʣʠʤʝʨʥʦʡ ʤʘʪʨʠʮʝ ʥʘ ʧʨʠʤʝʨʝ ʬʝʥʦʣʦ-ʬʦʨʤʘʣʴʜʝʛʠʜʥʦʛʦ ʦʣʠʛʦʤʝʨʘ. 

ʇʦʢʘʟʘʥʦ ʚʣʠʷʥʠʝ ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʯʘʩʪʠʮ ʥʘ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 

ʪʝʨʤʦʩʪʘʙʠʣʴʥʦʩʪʴ, ʚʦʜʦʧʦʛʣʦʱʝʥʠʝ ʢʣʝʝʚʳʭ ʢʦʤʧʦʟʠʮʠʡ, ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʧʨʝʧʨʝʛʦʚ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ ʬʝʥʦʣʦ-ʬʦʨʤʘʣʴʜʝʛʠʜʥʦʛʦ ʦʣʠʛʦʤʝʨʘ. 

 

3.2. ʄɽʍɸʅʀʏɽʉʂʀɽ ʉɺʆʁʉʊɺɸ, ʋʉʊʆʁʏʀɺʆʉʊʔ, ʂʆʈʆɹʃɽʅʀɽ 

ɻʈɸʌɽʅʆɺʓʍ ʃʀʉʊʆɺ ʀ ʋɻʃɽʈʆɼʅʓʍ ʅɸʅʆʊʈʋɹʆʂ (ʆɹɿʆʈ) 
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ʇʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ ʨʘʙʦʪ, ʧʦʩʚʷʱʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʶ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʚʳʧʫʯʠʚʘʥʠʷ ʛʨʘʬʝʥʘ ʠ ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʪʨʫʙʦʢ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʧʨʠʚʝʜʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʣʫʯʝʥʘ ʤʝʪʦʜʘʤʠ ʤʦʣʝʢʫʣʷʨʥʦʡ ʜʠʥʘʤʠʢʠ ʠ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʝʭʘʥʠʢʠ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʶʪ ʵʬʬʝʢʪʠʚʥʦ ʠʩʩʣʝʜʦʚʘʪʴ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʥʘʥʦʩʪʨʫʢʪʫʨ. 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦ ʧʨʦʯʥʦʩʪʠ ʛʨʘʬʝʥʘ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʠʟʛʠʙʥʳʝ ʤʦʜʳ ʜʣʷ ʛʨʘʬʝʥʦʚʳʭ 

ʣʠʩʪʦʚ "ʢʨʝʩʣʦ" ʠ "ʟʠʛʟʘʛ". ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʠʟʛʠʙʥʳʭ ʤʦʜ ʩʦʙʩʪʚʝʥʥʳʭ 

ʢʦʣʝʙʘʥʠʡ ʥʘʥʦʪʨʫʙʦʢ "ʟʠʛʟʘʛ" ʠ "ʢʨʝʩʣʦ". 

 

3.3. ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʅɸʅʆʅɸʇʆʃʅʀʊɽʃɽʁ ʈɸɿʅʓʍ 

ʊʀʇʆɺ ɺ ʇʆʃʀʄɽʈʅʓʍ ʂʆʄʇʆɿʀʊɸʍ 
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ɺ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʥʘʥʦʥʘʧʦʣʥʠʪʝʣʝʡ 

ʨʘʟʥʳʭ ʪʠʧʦʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʧʨʦʯʥʳʭ ʧʦʣʠʤʝʨʥʳʭ ʢʦʤʧʦʟʠʪʦʚ. ɺʳʙʨʘʥʳ ʪʨʠ ʙʘʟʦʚʳʭ 

ʚʠʜʘ ʥʘʥʦʨʘʟʤʝʨʥʳʭ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʥʘʥʦʥʘʧʦʣʥʠʪʝʣʝʡ: ʜʠʩʧʝʨʩʥʳʝ ʥʘʥʦʯʘʩʪʠʮʳ (0D - 
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ʥʘʥʦʥʘʧʦʣʥʠʪʝʣʠ), ʫʛʣʝʨʦʜʥʳʝ ʥʘʥʦʪʨʫʙʢʠ ʠ ʥʘʥʦʚʦʣʦʢʥʘ (1D-ʥʘʥʦʥʘʧʦʣʥʠʪʝʣʠ) ʠ 

ʦʨʛʘʥʦʛʣʠʥʳ, ʛʨʘʬʝʥ ʠ ʪ.ʧ. (2D-ʥʘʧʦʣʥʠʪʝʣʠ). ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʢʨʠʪʝʨʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ ʥʘʥʦʥʘʧʦʣʥʠʪʝʣʝʡ ʠʩʧʦʣʴʟʦʚʘʥ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ, ʪ.ʝ. ʩʪʝʧʝʥʴ 

ʫʩʠʣʝʥʠʷ. ɺ ʨʘʤʢʘʭ ʧʝʨʢʦʣʷʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʦʧʨʝʜʝʣʝʥʳ ʩʪʝʧʝʥʠ ʫʩʠʣʝʥʠʷ ʥʘʥʦʢʦʤʧʦʟʠʪʦʚ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʥʘʥʦʥʘʧʦʣʥʠʪʝʣʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʦʙʲʝʤʥʦʡ ʜʦʣʠ 

ʥʘʥʦʥʘʧʦʣʥʠʪʝʣʝʡ ʠ ʤʝʞʬʘʟʥʳʭ ʦʙʣʘʩʪʝʡ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʤʝʞʬʘʟʥʳʝ ʦʙʣʘʩʪʠ ʚ ʧʦʣʠʤʝʨʥʳʭ 

ʥʘʥʦʢʦʤʧʦʟʠʪʘʭ ʪʨʘʢʪʫʝʪʩʷ ʢʘʢ ʘʨʤʠʨʫʶʱʠʡ ʵʣʝʤʝʥʪ ʩʪʨʫʢʪʫʨʳ ʥʘʥʦʢʦʤʧʦʟʠʪʘ. ɼʣʷ ʦʧʠʩʘʥʠʷ 

ʩʪʨʫʢʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʯʘʩʪʠʮ ʥʘʥʦʥʘʧʦʣʥʠʪʝʣʷ ʠʩʧʦʣʴʟʦʚʘʥʘ ʵʬʬʝʢʪʠʚʥʘʷ ʚʝʣʠʯʠʥʘ 

ʬʨʘʢʪʘʣʴʥʦʡ ʨʘʟʤʝʨʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʩʣʫʞʠʪ ʦʧʨʝʜʝʣʷʶʱʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʜʦʣʠ 

ʤʝʞʬʘʟʥʳʭ ʦʙʣʘʩʪʝʡ. 

 

3.4. ʊɽʇʃʆʇʈʆɺʆɼʗʑʀɽ ʂʃɽɽɺʓɽ ʂʆʄʇʆɿʀʊʓ ʅɸ ʆʉʅʆɺɽ 

ʇʆʃʀʋʈɽʊɸʅʆɺ ʄʆɼʀʌʀʎʀʈʆɺɸʅʅʓʍ ʄɽʊɸʃʃʀʏɽʉʂʀʄʀ ʏɸʉʊʀʎɸʄʀ ʀ 

ʋɻʃɽʈʆɼʅʓʄʀ ʅɸʅʆʊʈʋɹʂɸʄʀ 
 

ʑʝʛʦʣʴʢʦʚ  ɸ.ɺ., ʍʨʦʙʘʢ  ɸ.ɺ. // ɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ. ï 2021. ï ʊ.8, 

ˉ3-4. ï ʉ.142-146 

  

ʅʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʦʝʜʠʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʜʝʪʘʣʝʡ ʷʚʣʷʶʪʩʷ ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʨʘʟʚʠʪʠʷ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ, ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʢʣʝʝʚʦʝ 

ʩʦʝʜʠʥʝʥʠʝ. ʆʥʦ ʥʝ ʪʨʝʙʫʝʪ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʝʪʘʣʝʡ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʝʜʠʥʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʩ ʤʥʦʛʦʢʨʘʪʥʳʤ ʤʦʥʪʘʞʦʤ. ʂʨʦʤʝ ʚʳʩʦʢʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʠ 

ʢʣʝʝʚʳʝ ʩʦʝʜʠʥʝʥʠʷ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʚʳʩʦʢʦʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʠ 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʢʣʝʝʚʦʛʦ ʢʦʤʧʦʟʠʪʘ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʫʛʣʝʨʦʜʥʳʝ ʥʘʥʦʪʨʫʙʢʠ, ʢʦʪʦʨʳʝ ʚʤʝʩʪʝ ʩ ʜʠʩʧʝʨʩʥʳʤ ʤʝʪʘʣʣʠʯʝʩʢʠʤ 

ʥʘʧʦʣʥʠʪʝʣʝʤ ʤʦʛʫʪ ʧʦʚʳʩʠʪʴ ʧʨʦʯʥʦʩʪʴ ʠ ʫʣʫʯʰʠʪʴ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʪʨʫʙʦʢ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʤʝʭʘʥʦʘʢʪʠʚʘʮʠʷ. 

ʕʬʬʝʢʪʠʚʥʘʷ ʤʝʭʘʥʦʘʢʪʠʚʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʘ ʚ ʩʣʫʯʘʝ ʧʨʠʤʝʥʝʥʠʷ 

ʚʳʩʦʢʦʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʦʝ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʘʧʧʘʨʘʪʘʭ ʚʠʭʨʝʚʦʛʦ ʩʣʦʷ. 

 

 

3.5. ʇɽʈʉʇɽʂʊʀɺʓ ʇʈʀʄɽʅɽʅʀʗ ʅɸʅʆʄʆɼʀʌʀʎʀʈʆɺɸʅʅʓʍ 

ʕʇʆʂʉʀɼʅʓʍ ʂʆʄʇʆɿʀʊʆɺ ɺ ʇʈʆʄʓʐʃɽʅʅʆʉʊʀ 
 

ʃʠʰʥʠʭ ʄ.ɸ. // ɺʝʩʪʥʠʢ ʥʘʫʢʠ. ï 2021. ï ʊ.1, ˉ5 (38). ï ʉ.138-143 

  

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʧʨʠʤʝʥʝʥʠʷ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ 

ʧʨʠ ʤʦʜʠʬʠʢʘʮʠʠ ʵʧʦʢʩʠʜʥʦʡ ʩʤʦʣʳ, ʦʧʠʩʳʚʘʶʪʩʷ ʩʚʦʡʩʪʚʘ ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʨʠʚʦʜʠʪʩʷ 

ʩʨʘʚʥʝʥʠʝ ʩ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ. ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ, ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ, ʤʘʛʥʠʪʥʳʭ, ʦʧʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ 

ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʵʧʦʢʩʠʜʥʦʡ ʩʤʦʣʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʥʘʥʦʥʘʧʦʣʥʠʪʝʣʠ ʠ ʜʦʙʘʚʢʠ, 

ʥʘʧʨʠʤʝʨ ʥʘʥʦʯʘʩʪʠʮʳ ʞʝʣʝʟʘ ʠ ʦʢʩʠʜʘ ʞʝʣʝʟʘ, ʫʛʣʝʨʦʜʥʳʝ ʥʘʥʦʚʦʣʦʢʥʘ, ʛʨʘʬʝʥ, ʧʦʣʠʘʥʠʣʠʥ, 

ʜʠʦʢʩʠʜ ʢʨʝʤʥʠʷ, ʦʢʩʠʜ ʮʠʥʢʘ ʠ ʦʢʩʠʜ ʘʣʶʤʠʥʠʷ. ʉʨʝʜʠ ʨʘʟʣʠʯʥʳʭ ʥʘʥʦʥʘʧʦʣʥʠʪʝʣʝʡ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʵʧʦʢʩʠʜʥʳʭ ʥʘʥʦʢʦʤʧʦʟʠʪʦʚ ʫʛʣʝʨʦʜʥʳʝ ʥʘʥʦʤʘʪʝʨʠʘʣʳ ʙʦʣʝʝ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳ ʙʣʘʛʦʜʘʨʷ ʩʚʦʠʤ ʫʥʠʢʘʣʴʥʳʤ ʬʠʟʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ. 

 

 

3.6. ʕʃɽʂʊʈʆʅɸɻʈɽɺɸʊɽʃʀ ʅɸ ʆʉʅʆɺɽ ʕʃɸʉʊʆʄɽʈʆɺ, 

ʄʆɼʀʌʀʎʀʈʆɺɸʅʅʓʍ ʋɻʃɽʈʆɼʅʓʄʀ ʅɸʅʆʉʊʈʋʂʊʋʈɸʄʀ, ɼʃʗ 3D 

ʇʈʀʅʊɽʈʆɺ 
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ɿʝʤʮʦʚʘ  ʅ.ɺ., ʑʝʛʦʣʴʢʦʚ  ɸ.ɺ. // ɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ. ï 2021. ï ʊ.8, 

ˉ3-4. ï ʉ.115-120 

 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʝʭʥʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʨʘʟʨʘʙʦʪʢʫ 

ʵʣʝʢʪʨʦʥʘʛʨʝʚʘʪʝʣʝʡ ʥʘ ʦʩʥʦʚʝ ʵʣʘʩʪʦʤʝʨʦʚ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʫʛʣʝʨʦʜʥʳʤʠ ʥʘʥʦʪʨʫʙʢʘʤʠ, 

ʜʣʷ 3D ʧʨʠʥʪʝʨʦʚ. ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʵʣʝʢʪʨʦʥʘʛʨʝʚʘʪʝʣʴ ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ ʨʘʚʥʦʤʝʨʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ ʥʘ ʧʦʜʦʛʨʝʚʘʝʤʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚ 3D ʧʨʠʥʪʝʨʝ. ɿʘ ʩʯʝʪ ʵʬʬʝʢʪʘ 

ʩʘʤʦʨʝʛʫʣʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʘʛʨʝʚʘʪʝʣʴ ʩʧʦʩʦʙʝʥ ʙʝʟ 

ʩʪʘʪʠʯʝʩʢʦʡ ʦʰʠʙʢʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʪʝʤʧʝʨʘʪʫʨʫ. 

ɸʜʘʧʪʠʨʫʝʤʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʵʣʝʢʪʨʦʥʘʛʨʝʚʘʪʝʣʷ ʟʘʜʘʝʪʩʷ 

ʧʠʪʘʶʱʠʤ ʥʘʧʨʷʞʝʥʠʝʤ. ʀʟʤʝʨʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʧʦʣʷ ʧʨʦʚʦʜʠʣʠ ʙʝʩʢʦʥʪʘʢʪʥʳʤ ʤʝʪʦʜʦʤ ʩ ʧʦʤʦʱʴʶ 

ʪʝʧʣʦʚʠʟʦʨʘ Testo 875. ɺʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ 

ʧʦʚʝʨʭʥʦʩʪʴ ʥʘʛʨʝʚʘʪʝʣʷ ʙʫʜʝʪ ʢʦʥʪʘʢʪʠʨʦʚʘʪʴ ʩ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ʚʳʩʪʨʘʠʚʘʝʤʦʡ ʜʝʪʘʣʠ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ ʙʫʜʝʪ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ 

ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʫ ʚ ʪʦʯʢʝ ʢʦʥʪʘʢʪʘ, ʛʜʝ 

ʥʘʭʦʜʷʪʩʷ ʵʣʝʤʝʥʪʳ ʜʝʪʘʣʠ. ʈʠʩ. ʉʭʝʤʘ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʷʱʝʛʦ ʩʠʣʠʢʦʥʦʚʦʛʦ ʢʦʤʧʦʟʠʪʘ, 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʄʋʅʊ 

 

 

 

4.  ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ. ʉʓʈʔɽ 

 

 

4.1. ʀʉʉʃɽɼʆɺɸʅʀʗ ʉʆɺʄɽʉʊʅʆɻʆ ʇʈʀʄɽʅɽʅʀʗ 

ʋɻʃɽʈʆɼʉʆɼɽʈɾɸʑʀʍ ʀ ɸʃʖʄʀʅʀʁʉʆɼɽʈɾɸʑʀʍ ʉʆɽɼʀʅɽʅʀʁ ɼʃʗ 

ʆʏʀʉʊʂʀ ʉʊʆʏʅʓʍ ɺʆɼ 
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ʉʝʨʠʷ: ʭʠʤʠʷ ʠ ʭʠʤʠʯʝʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷ. ï 2020. ï ʊ.63, ˉ4. ï ʉ.86-91    

  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʩʚʷʱʝʥʦ ʠʟʫʯʝʥʠʶ ʘʜʩʦʨʙʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʪʝʨʤʠʯʝʩʢʠ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʫʛʣʝʨʦʜʩʦʜʝʨʞʘʱʝʛʦ ʤʘʪʝʨʠʘʣʘ ʰʫʥʛʠʪʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʢʦʘʛʫʣʷʥʪʦʤ 

ʦʢʩʠʭʣʦʨʠʜ ʘʣʶʤʠʥʠʷ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʦʯʠʩʪʢʝ ʩʪʦʯʥʳʭ ʚʦʜ. 

ɹʳʣ ʠʟʫʯʝʥ ʪʨʘʜʠʮʠʦʥʥʦ ʧʨʠʤʝʥʷʝʤʳʡ ʚ ʩʦʨʙʮʠʦʥʥʦʡ ʦʯʠʩʪʢʝ ʚʦʜʳ ʫʛʣʝʨʦʜʥʳʡ ʩʦʨʙʝʥʪ - 

ʛʠʜʨʦʘʥʪʨʘʮʠʪ, ʥʝ ʦʙʨʘʙʦʪʘʥʥʳʡ ʠʟʤʝʣʴʯʝʥʥʳʡ ʧʨʠʨʦʜʥʳʡ ʤʠʥʝʨʘʣ-ʰʫʥʛʠʪ. ʅʘ ʦʩʥʦʚʘʥʠʠ 

ʧʦʣʫʯʝʥʥʳʭ ʧʝʨʚʠʯʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʦ ʘʜʩʦʨʙʮʠʠ ʥʘ ʧʨʠʨʦʜʥʦʤ ʰʫʥʛʠʪʝ ʠ 

ʛʠʜʨʦʘʥʪʨʘʮʠʪʝ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʝʛʦ ʪʝʨʤʠʯʝʩʢʘʷ ʤʦʜʠʬʠʢʘʮʠʷ ʩ ʮʝʣʴʶ ʫʚʝʣʠʯʝʥʠʷ ʫʜʝʣʴʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʩʫʤʤʘʨʥʦʛʦ ʦʙʲʝʤʘ ʧʦʨ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʯʠʩʪʢʠ. ɺ ʭʦʜʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʣʫʯʝʥ ʪʝʨʤʠʯʝʩʢʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʘʜʩʦʨʙʝʥʪ ʥʘ ʦʩʥʦʚʝ ʰʫʥʛʠʪʘ 

ɿʘʞʦʛʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʂʘʨʝʣʠʷ. ʇʨʦʚʝʜʝʥʦ ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʘʜʩʦʨʙʮʠʠ ʞʝʣʝʟʘ 

(III) ʥʘ ʘʜʩʦʨʙʝʥʪʘʭ: ʘʥʪʨʘʮʠʪ, ʧʨʠʨʦʜʥʳʡ ʰʫʥʛʠʪ, ʪʝʨʤʠʯʝʩʢʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʰʫʥʛʠʪ, 

ʪʘʢʞʝ ʧʦʣʫʯʝʥʳ ʠʟʦʪʝʨʤʳ ʘʜʩʦʨʙʮʠʠ ʞʝʣʝʟʘ (III) ʦʪ ʨʘʚʥʦʚʝʩʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ. ʆʧʨʝʜʝʣʝʥʘ 

ʩʪʝʧʝʥʴ ʠʟʚʣʝʯʝʥʠʷ ʢʘʪʠʦʥʘ ʤʝʪʘʣʣʘ ʠʟ ʤʦʜʝʣʴʥʦʛʦ ʨʘʩʪʚʦʨʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʩʭʦʜʥʦʛʦ ʠ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʨʠʨʦʜʥʳʭ ʘʜʩʦʨʙʝʥʪʦʚ. 
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4.2. ʆʎɽʅʂɸ ʄɽɾʌɸɿʅʆʁ ʇʈʆʏʅʆʉʊʀ ʇʈʀ ɸɼɻɽɿʀʀ ʇʆʃʀʄɽʈʆɺ ʂ 

ɺʆʃʆʂʅɸʄ ʉ ʐɽʈʆʍʆɺɸʊʆʁ ʇʆɺɽʈʍʅʆʉʊʔʖ 
 

ɻʦʨʝʥʙʝʨʛ ɸ.ʗ., ɻʦʨʙʘʪʢʠʥʘ ʖ.ɸ., ʀʚʘʥʦʚʘ ɺ.ɻ. // ʂʣʝʠ. ɻʝʨʤʝʪʠʢʠ. ʊʝʭʥʦʣʦʛʠʠ. ï 2021. - 

ˉ3. ï ʉ.36-41 

  

ʄʝʪʦʜʘʤʠ ʨʘʩʪʨʦʚʦʡ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʠ ʤʠʢʨʦʩʢʦʧʠʠ ʘʪʦʤʥʳʭ ʩʠʣ ʠʟʫʯʝʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʥʝʩʢʦʣʴʢʠʭ ʪʠʧʦʚ ʫʛʣʝʨʦʜʥʳʭ ʚʦʣʦʢʦʥ. ɸʥʘʣʠʟ ʠʟʦʙʨʘʞʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ 

ʙʦʣʴʰʠʭ ʫʚʝʣʠʯʝʥʠʷʭ, ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ ʭʘʨʘʢʪʝʨʥʳʝ ʜʝʪʘʣʠ ʨʝʣʴʝʬʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʜʣʷ ʦʮʝʥʢʠ ʠʩʪʠʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʣʦʢʦʥ Sʠʩʪ, ʧʦʣʫʯʝʥʥʦʡ ʨʘʩʯʝʪʥʳʤ 

ʧʫʪʝʤ. ʅʘ ʝʝ ʦʩʥʦʚʝ ʚʳʯʠʩʣʝʥ ʥʠʞʥʠʡ ʧʨʝʜʝʣ ʘʜʛʝʟʠʦʥʥʦʡ ʧʨʦʯʥʦʩʪʠ, ʠʟʤʝʨʝʥʥʦʡ ʤʝʪʦʜʦʤ 

pull-out, ʚ ʩʦʝʜʠʥʝʥʠʷʭ ʧʦʣʠʤʝʨʥʳʡ ʘʜʛʝʟʠʚ-ʚʦʣʦʢʥʦ ʩ ʰʝʨʦʭʦʚʘʪʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ. 

 

 

4.3. ʉʀʅʊɽɿ ɼɸʅʅʓʍ ɸʂʊʀɺʅʆʁ ʀʅʌʈɸʂʈɸʉʅʆʁ ʊɽʈʄʆɻʈɸʌʀʀ ʇʈʀ 

ʆʇʊʀʏɽʉʂʆʁ ʀ ʋʃʔʊʈɸɿɺʋʂʆɺʆʁ ʉʊʀʄʋʃʗʎʀʀ ʀɿɼɽʃʀʁ ʀɿ 

ʋɻʃɽʇʃɸʉʊʀʂɸ ʉʃʆɾʅʆʁ ʌʆʈʄʓ   
 

ʏʫʣʢʦʚ ɸ.ʆ., ɺʘʚʠʣʦʚ ɺ.ʇ., ʅʝʩʪʝʨʫʢ ɼ.ɸ. //  ɼʝʬʝʢʪʦʩʢʦʧʠʷ. ï 2020. - ˉ7. ï ʉ.54-60 

  

ʇʨʝʜʣʦʞʝʥ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʩʧʦʩʦʙ ʪʝʧʣʦʚʦʛʦ ʥʝʨʘʟʨʫʰʘʶʱʝʛʦ ʢʦʥʪʨʦʣʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʧʪʠʯʝʩʢʦʡ ʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʩʪʠʤʫʣʷʮʠʠ, ʧʫʪʝʤ ʩʣʦʞʝʥʠʷ ʦʪʜʝʣʴʥʳʭ 

ʪʝʨʤʦʛʨʘʤʤ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ. ʈʝʟʫʣʴʪʠʨʫʶʱʠʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʥʬʨʘʢʨʘʩʥʳʭ ʪʝʨʤʦʛʨʘʤʤ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʚʳʷʚʣʝʥʠʝ 

ʜʝʬʝʢʪʦʚ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ, ʘ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʦʙʨʘʙʦʪʘʥʳ ʩ ʧʦʤʦʱʴʶ ʠʟʚʝʩʪʥʳʭ ʘʣʛʦʨʠʪʤʦʚ, 

ʥʘʧʨʠʤʝʨ, ʪʝʨʤʦʛʨʘʬʠʯʝʩʢʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʩʠʛʥʘʣʘ, ʘʥʘʣʠʟʘ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ ʠ ʪ.ʧ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʳ ʥʘ ʦʙʨʘʟʮʝ ʩʣʦʞʥʦʡ ʬʦʨʤʳ ʠʟ ʫʛʣʝʧʣʘʩʪʠʢʘ, 

ʠʤʠʪʠʨʫʶʱʝʤ ʘʚʠʘʮʠʦʥʥʳʝ ʥʝʨʚʶʨʳ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʤʘʥʠʧʫʣʷʪʦʨʘ. 

 

 

4.4. ʉʊɸʊʀʏɽʉʂʀɽ ʀʉʇʓʊɸʅʀʗ ʂɽʉʉʆʅɸ ʂʆʄʇʆɿʀʎʀʆʅʅʆɻʆ ʂʈʓʃɸ 

ʉɸʄʆʃɽʊɸ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ɸʂʋʉʊʀʏɽʉʂʆʁ ʕʄʀʉʉʀʀ ʀ ʊɽʅɿʆʄɽʊʈʀʀ 

 

ʉʝʨʴʝʟʥʦʚ ɸ.ʅ., ʉʪʝʧʘʥʦʚʘ ʃ.ʅ., ʃʘʟʥʝʥʢʦ ɸ.ʉ. // ɼʝʬʝʢʪʦʩʢʦʧʠʷ. ï 2020. - ˉ7. ï ʉ.12-21  

  

ɺʳʧʦʣʥʝʥʳ ʩʪʘʪʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ ʜʚʫʭʣʦʥʞʝʨʦʥʥʦʛʦ ʢʝʩʩʦʥʘ ʢʨʳʣʘ ʠʟ ʫʛʣʝʧʣʘʩʪʠʢʘ 

ʊ800. ʂʦʥʪʨʦʣʴ ʦʙʲʝʢʪʘ ʚ ʧʨʦʮʝʩʩʝ ʥʘʛʨʫʞʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ 

ʘʢʫʩʪʠʯʝʩʢʦʡ ʵʤʠʩʩʠʠ (ɸʕ) ʠ ʪʝʥʟʦʤʝʪʨʠʠ. ɺ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʦʧʨʝʜʝʣʷʣʘʩʴ 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʜʝʬʦʨʤʘʮʠʷ ʤʘʪʝʨʠʘʣʘ ʚ ʦʙʣʘʩʪʷʭ ʥʘʢʣʝʡʢʠ ʪʝʥʟʦʜʘʪʯʠʢʦʚ (ʥʘ ʧʘʥʝʣʷʭ ʢʝʩʩʦʥʘ, 

ʩʪʝʥʢʘʭ ʣʦʥʞʝʨʦʥʦʚ ʠ ʧʦʣʢʘʭ ʩʪʨʠʥʛʝʨʦʚ). ʋʩʪʘʥʦʚʣʝʥʳ ʵʣʝʤʝʥʪʳ ʢʝʩʩʦʥʘ, ʚ ʢʦʪʦʨʳʭ 

ʥʘʙʣʶʜʘʣʦʩʴ ʥʝʣʠʥʝʡʥʦʝ ʠʟʤʝʥʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʡ, ʘ ʪʘʢʞʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ 

ʦʩʪʘʪʦʯʥʳʝ ʜʝʬʦʨʤʘʮʠʠ ʧʦʩʣʝ ʩʥʷʪʠʷ ʥʘʛʨʫʟʢʠ. ʄʝʪʦʜʦʤ ɸʕ ʣʦʢʘʣʠʟʦʚʘʥʳ ʠʩʪʦʯʥʠʢʠ 

ʩʠʛʥʘʣʦʚ, ʢʦʦʨʜʠʥʘʪʳ ʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʨʘʩʧʦʣʦʞʝʥʠʶ ʪʨʝʪʴʝʡ ʥʝʨʚʶʨʳ. 

ʂʣʘʩʪʝʨʠʟʘʮʠʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʩʠʛʥʘʣʦʚ ɸʕ ʧʦ ʦʮʠʬʨʦʚʘʥʥʦʡ ʬʦʨʤʝ ʧʦʟʚʦʣʠʣʘ 

ʩʛʨʫʧʧʠʨʦʚʘʪʴ ʠʭ ʧʦ ʠʩʪʦʯʥʠʢʘʤ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʨʘʟʨʫʰʝʥʠʶ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʥʘʛʨʫʞʝʥʠʷ ʢʝʩʩʦʥʘ 

ʢʨʳʣʘ ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʩʪʨʫʢʪʫʨʥʦʛʦ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʠʛʥʘʣʦʚ ɸʕ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ 

ʨʘʩʩʣʦʝʥʠʶ ʫʛʣʝʧʣʘʩʪʠʢʘ ʚ ʟʦʥʝ ʣʦʢʘʮʠʠ. ʅʘ 
ʨʠʩ.1ʘ, ʙ ʧʦʢʘʟʘʥʳ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʨʘʟʤʝʨʳ ʠ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʣʶʢʦʚ ʥʘ ʥʠʞʥʝʡ ʧʘʥʝʣʠ ʢʦʥʩʪʨʫʢʮʠʠ. 
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4.5. ʇɽʈʉʇɽʂʊʀɺʓ ʇʆʃʋʏɽʅʀʗ ʀʅʅʆɺɸʎʀʆʅʅʓʍ ʇʈʆɼʋʂʊʆɺ ʀɿ 

ʂɸʄɽʅʅʆʋɻʆʃʔʅʆʁ ʉʄʆʃʓ ʇɸʆ "ʂʆʂʉ" 

 

ʂʦʟʣʦʚ  ɸ.ʇ., ʏʝʨʢʘʩʦʚʘ  ʊ.ɻ., ʌʨʦʣʦʚ  ʉ.ɺ. //   ʂʦʢʩ ʠ ʭʠʤʠʷ. ï 2020. - ˉ7. ï ʉ.35-41 

  

ʇʨʝʜʩʪʘʚʣʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʦʙʲʝʤʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʢʩʦʭʠʤʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʤʠʨʝ 

ʠ ʈʦʩʩʠʠ, ʘ ʪʘʢʞʝ ʧʦʜʭʦʜʘʭ, ʧʨʠʤʝʥʷʝʤʳʭ ʪʨʘʜʠʮʠʦʥʥʦ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʡ 

ʩʤʦʣʳ. ɺʳʷʚʣʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʧʝʢʘ 

ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʨʝʤʝʥʠ ʠʟʦʪʝʨʤʠʯʝʩʢʦʡ ʚʳʜʝʨʞʢʠ ʚ ʭʦʜʝ ʜʠʩʪʠʣʣʷʮʠʠ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʡ ʩʤʦʣʳ ʇɸʆ çʂʦʢʩè. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʢʘʤʝʥʥʦʫʛʦʣʴʥʘʷ ʩʤʦʣʘ ʷʚʣʷʝʪʩʷ 

ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʩʳʨʴʝʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩ ʚʳʩʦʢʦʡ ʜʦʙʘʚʣʝʥʥʦʡ 

ʩʪʦʠʤʦʩʪʴʶ, ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ. 

 

 

4.6. ʂʆʂʉʓ - ʅɸʇʆʃʅʀʊɽʃʀ ʋɻʃɽʈʆɼʅʓʍ ʄɸʊɽʈʀɸʃʆɺ 

 

ʃʠʧʢʠʥʘ  ʅ.ɺ., ʆʩʪʨʦʚʩʢʠʡ  ɺ.ʉ. // ʂʦʢʩ ʠ ʭʠʤʠʷ. ï 2020. - ˉ78. ï ʉ.37-42 

  

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʢʨʠʩʪʘʣʣʠʯʝʩʢʘʷ ʠ ʧʦʨʠʩʪʘʷ ʩʪʨʫʢʪʫʨʘ ʢʦʢʩʦʚ ʨʘʟʥʦʡ ʧʨʠʨʦʜʳ: 

ʧʝʢʦʚʳʭ, ʥʝʬʪʷʥʳʭ, ʩʣʘʥʮʝʚʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʢʘʯʝʩʪʚʝ ʥʘʧʦʣʥʠʪʝʣʝʡ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʫʛʣʝʨʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʀʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʩʪʨʫʢʪʫʨʳ ʢʦʢʩʦʚ ʥʘ ʠʭ ʩʚʦʡʩʪʚʘ ʠ ʩʚʦʡʩʪʚʘ 

ʫʛʣʝʨʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʦʩʥʦʚʝ ʵʪʠʭ ʢʦʢʩʦʚ. ʇʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʠ 

ʩʚʦʡʩʪʚ ʢʦʢʩʘ ʚ ʧʨʦʮʝʩʩʝ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʚ ʰʠʨʦʢʦʤ ʠʥʪʝʨʚʘʣʝ ʪʝʤʧʝʨʘʪʫʨ. 

 

 

4.7. ʇʈʀʄɽʅɽʅʀɽ ʐʀʈʆʂʆʇʆʃʆʉʅʆʁ ʃɸɿɽʈʅʆ-ʋʃʔʊʈɸɿɺʋʂʆɺʆʁ 

ʉʇɽʂʊʈʆʉʂʆʇʀʀ ɼʃʗ ʅɽʈɸɿʈʋʐɸʖʑɽɻʆ ʂʆʅʊʈʆʃʗ ʇʆʈʀʉʊʆʉʊʀ 

ʋɻʃɽʇʃɸʉʊʀʂʆɺ ʉ ʈɸɿʃʀʏʅʓʄ ʆɹʒɽʄʅʓʄ ʉʆɼɽʈɾɸʅʀɽʄ ʋɻʃɽʈʆɼʅʆɻʆ 

ɺʆʃʆʂʅɸ 

 

ʉʦʢʦʣʦʚʩʢʘʷ  ʖ.ɻ.,  ʇʦʜʳʤʦʚʘ  ʅ.ɹ., ʂʘʨʘʙʫʪʦʚ  ɸ.ɸ. // ʇʝʨʩʧʝʢʪʠʚʥʳʝ ʤʘʪʝʨʠʘʣʳ. ï 

2021. - ˉ3. ï ʉ.76-84 

  

ʄʝʪʦʜʦʤ ʰʠʨʦʢʦʧʦʣʦʩʥʦʡ ʣʘʟʝʨʥʦ-ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ, ʦʩʥʦʚʘʥʥʳʤ ʥʘ 

ʣʘʟʝʨʥʦʤ ʪʝʨʤʦʦʧʪʠʯʝʩʢʦʤ ʚʦʟʙʫʞʜʝʥʠʠ ʰʠʨʦʢʦʧʦʣʦʩʥʳʭ ʘʢʫʩʪʠʯʝʩʢʠʭ ʠʤʧʫʣʴʩʦʚ, ʧʦʣʫʯʝʥʳ 

ʯʘʩʪʦʪʥʳʝ ʟʘʚʠʩʠʤʦʩʪʝʡ ʬʘʟʦʚʦʡ ʩʢʦʨʦʩʪʠ ʧʨʦʜʦʣʴʥʳʭ ʘʢʫʩʪʠʯʝʩʢʠʭ ʚʦʣʥ ʚ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʘʭ. ʀʩʩʣʝʜʦʚʘʥʳ ʯʘʩʪʦʪʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʬʘʟʦʚʦʡ ʩʢʦʨʦʩʪʠ ʚ ʩʧʝʢʪʨʘʣʴʥʦʤ ʜʠʘʧʘʟʦʥʝ 

0,8 - 10 ʄɻʮ ʜʣʷ ʦʙʨʘʟʮʦʚ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʳʭ ʫʛʣʝʧʣʘʩʪʠʢʦʚ ʩ ʨʘʟʣʠʯʥʳʤ ʦʙʲʝʤʥʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʤʘʪʨʠʮʳ ʠ ʚʦʣʦʢʥʘ. ʇʦʢʘʟʘʥʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʜʠʩʧʝʨʩʠʠ ʬʘʟʦʚʦʡ ʩʢʦʨʦʩʪʠ ʚ 

ʜʘʥʥʦʤ ʜʠʘʧʘʟʦʥʝ. ɼʠʩʧʝʨʩʠʶ ʩʢʦʨʦʩʪʠ ʧʨʦʜʦʣʴʥʳʭ ʘʢʫʩʪʠʯʝʩʢʠʭ ʚʦʣʥ ʚ ʦʙʨʘʟʮʝ 

ʨʘʩʩʯʠʪʳʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʬʘʟʦʚʳʭ ʩʧʝʢʪʨʦʚ ʟʦʥʜʠʨʫʶʱʝʛʦ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʠʤʧʫʣʴʩʘ ʠ 

ʠʤʧʫʣʴʩʘ, ʧʨʦʰʝʜʰʝʛʦ ʯʝʨʝʟ ʠʩʩʣʝʜʫʝʤʳʡ ʦʙʨʘʟʝʮ. ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʚʝʣʠʯʠʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʜʠʩʧʝʨʩʠʠ ʬʘʟʦʚʦʡ ʩʢʦʨʦʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʧʦʨʠʩʪʦʩʪʴ ʦʙʨʘʟʮʘ, ʠ ʯʝʤ ʚʳʰʝ ʧʦʨʠʩʪʦʩʪʴ, ʪʝʤ 

ʙʦʣʴʰʝ ʚʝʣʠʯʠʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʜʠʩʧʝʨʩʠʠ. ʇʦʣʫʯʝʥʳ ʵʤʧʠʨʠʯʝʩʢʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʜʣʷ ʩʚʷʟʠ 

ʧʦʨʠʩʪʦʩʪʠ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʜʠʩʧʝʨʩʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʡ 

ʥʝʨʘʟʨʫʰʘʶʱʝʡ ʦʮʝʥʢʠ ʧʦʨʠʩʪʦʩʪʠ ʢʦʤʧʦʟʠʪʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳ 

ʢʘʢ ʜʣʷ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʤʘʪʝʨʠʘʣʦʚ ʩ ʮʝʣʴʶ ʤʦʜʝʨʥʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʡ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʪʘʢ ʠ 

ʜʣʷ ʧʨʝʜʩʢʘʟʘʥʠʷ ʧʦʚʝʜʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʜʝʪʘʣʝʡ ʠʟ ʜʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʚʥʝʰʥʠʭ ʥʘʛʨʫʟʦʢ. 
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4.8. ɺʃʀʗʅʀɽ ɺʀɼɸ ʉʓʈʔʗ ʀ ʊɽʄʇɽʈɸʊʋʈʓ ʂʆʂʉʆɺɸʅʀʗ ʅɸ 

ʇʆʃʋʏɽʅʀɽ ʅɽʌʊʗʅʆʁ ʂʆʂʉʋʖʑɽʁ ɼʆɹɸɺʂʀ 

 

ʂʘʤʝʰʢʦʚ  ɸ.ɺ., ʂʦʥʜʨʘʰʝʚʘ  ʅ.ʂ., ɻʘʙʜʫʣʭʘʢʦʚ  ʈ.ʈ. //  ʀʟʚʝʩʪʠʷ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ (ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ). ï 2020. - ˉ52. ï 

ʉ.11-17  

   

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʫʚʝʣʠʯʝʥʠʷ ʛʣʫʙʠʥʳ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʷʥʦʛʦ ʠ ʫʛʣʝʚʦʜʦʨʦʜʩʦʜʝʨʞʘʱʝʛʦ 

ʩʳʨʴʷ ʚʣʝʯʸʪ ʟʘ ʩʦʙʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʦʩʪʘʪʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʩ 

ʮʝʣʴʶ ʠʭ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʩʣʝʜʫʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʣʫʯʝʥʠʷ ʥʝʬʪʷʥʦʡ ʢʦʢʩʫʶʱʝʡ ʜʦʙʘʚʢʠ ʧʨʦʮʝʩʩʦʤ ʟʘʤʝʜʣʝʥʥʦʛʦ ʢʦʢʩʦʚʘʥʠʷ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ 

ʦʩʪʘʪʢʦʚ ʚʘʢʫʫʤʥʦʡ ʜʠʩʪʠʣʣʷʮʠʠ ʤʘʟʫʪʘ. ʇʦʣʫʯʘʝʤʘʷ ʚʟʘʤʝʥ ʥʝʬʪʷʥʦʛʦ ʢʦʢʩʘ ʥʝʬʪʷʥʘʷ 

ʢʦʢʩʫʶʱʘʷ ʜʦʙʘʚʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʚʟʘʤʝʥ ʢʦʢʩʫʶʱʠʭʩʷ 

ʫʛʣʝʡ, ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʣʠʪʝʡʥʦʛʦ ʠ ʜʦʤʝʥʥʦʛʦ ʢʦʢʩʘ. ʅʝʬʪʷʥʘʷ ʢʦʢʩʫʶʱʘʷ ʜʦʙʘʚʢʘ ʜʦʣʞʥʘ 

ʦʙʣʘʜʘʪʴ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʩʦʜʝʨʞʘʥʠʷ ʣʝʪʫʯʠʭ ʚʝʱʝʩʪʚ - ʦʪ 15 ʜʦ 25 % ʤʘʩ. ʠ ʥʝ ʠʤʝʝʪ 

ʪʘʢʠʭ ʩʪʨʦʛʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʩʝʨʳ, ʢʘʢ ʥʝʬʪʷʥʦʡ ʢʦʢʩ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʦʚʣʝʢʘʪʴ ʚ 

ʧʦʣʝʟʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʩʪʘʪʦʯʥʦʝ ʩʝʨʥʠʩʪʦʝ ʩʳʨʴʝ. 

 

 

4.9. ɼʀʌʌɽʈɽʅʎʀɸʃʔʅʆ-ʉʂɸʅʀʈʋʖʑɸʗ ʂɸʃʆʈʀʄɽʊʈʀʗ ɻʈɸʌʀʊɸ ʀ 

ɸʂʊʀɺʀʈʆɺɸʅʅʆɻʆ ʋɻʃʗ ɺ ɸʈɻʆʅɽ 
 

ʃʦʧʘʥʦʚ ɸ.ʅ., ʌʘʥʠʥʘ ɽ.ɸ., ʅʝʩʪʝʨʦʚʘ ʅ.ɺ. // ʍʠʤʠʷ ʪʚʝʨʜʦʛʦ ʪʦʧʣʠʚʘ. ï 2021. - ˉ2. ï 

ʉ.44-46 

     

ɺʳʧʦʣʥʝʥʳ ʢʘʣʦʨʠʤʝʪʨʠʯʝʩʢʠʝ ʠ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʜʠʩʧʝʨʩʠʡ ʩʧʝʢʪʨʘʣʴʥʦʛʦ 

ʛʨʘʬʠʪʘ ʉ-3, ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʫʛʣʷ ʆʋ-ɹ ʚ ʘʪʤʦʩʬʝʨʝ ʠʥʝʨʪʥʦʛʦ ʛʘʟʘ ï ʘʨʛʦʥʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ. ʇʦʢʘʟʘʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʪʝʭʥʦʣʦʛʠʠ ʛʨʘʬʠʪʘ, 

ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʫʛʣʷ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʘʞʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʜʣʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʨʘʬʠʪʦʚ, ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʫʛʣʝʡ ʷʚʣʷʝʪʩʷ ʧʦʪʝʨʷ ʤʘʩʩʳ ʚ ʩʨʝʜʝ ʠʥʝʨʪʥʦʛʦ ʛʘʟʘ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʜʦ 1000Áʉ. 

 

 

4.10. ɸɼʉʆʈɹʎʀʗ ʅɽʂʆʊʆʈʓʍ ʊʗɾɽʃʓʍ ʄɽʊɸʃʃʆɺ ʅɸ 

ɸʂʊʀɺʀʈʆɺɸʅʅʓʍ ʋɻʃʗʍ (ʆɹɿʆʈ) 

 

ɺʝʜʝʥʷʧʠʥʘ ʄ.ɼ., ʂʫʨʤʳʰʝʚʘ ɸ.ʖ., ʂʫʣʘʡʰʠʥ ʉ.ɸ. //  ʍʠʤʠʷ ʪʚʝʨʜʦʛʦ ʪʦʧʣʠʚʘ. ï 2021. - 

ˉ2. ï ʉ.18-41 

  

ʆʙʦʙʱʝʥʳ ʧʦʩʣʝʜʥʠʝ ʨʘʟʨʘʙʦʪʢʠ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ɸʋ ʨʘʟʣʠʯʥʦʛʦ ʛʝʥʝʟʠʩʘ ʧʨʠ ʦʯʠʩʪʢʝ 

ʩʪʦʢʦʚ ʦʪ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʦʙʱʝʛʦʨʦʜʩʢʠʭ ʩʪʦʢʘʭ ʠʦʥʦʚ 

ʤʝʜʠ, ʥʠʢʝʣʷ, ʢʘʜʤʠʷ ʠ ʩʚʠʥʮʘ. 

 

5.  ʇʆʃʀʄɽʈʓ. ɸʃʄɸɿʓ.  ɼʈʋɻʀɽ ɺʀɼʓ ʋɻʃɽʈʆɼʅʓʍ 

ʄɸʊɽʈʀɸʃʆɺ 

5.1. ʎɽʅʂɸ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ɸʅʊʀʇʀʈɽʅʆɺ, ʇɽʈʉʇɽʂʊʀɺʅʓʍ ɼʃʗ 

ʉʆɿɼɸʅʀʗ ʅʆɺʓʍ ʇʆʃʀʄɽʈʅʓʍ ʂʆʄʇʆɿʀʎʀʆʅʅʓʍ ʄɸʊɽʈʀɸʃʆɺ, 

ʇʈɽɼʅɸɿʅɸʏɽʅʅʓʍ ɼʃʗ ɸɺʀɸʎʀʆʅʅʆʁ ʊɽʍʅʀʂʀ 

 

ɹʘʨʙʦʪʴʢʦ ʉ.ʃ., ɹʦʯʝʥʢʦʚ ʄ.ʄ., ɺʦʣʴʥʳʡ ʆ.ʉ. // ʊʨʫʜʳ ɺʀɸʄ. - ˉ2 (96). ï ʉ.20-29  
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ʇʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʡʩʪʚʠʷ ʜʚʫʭ ʚʠʜʦʚ ʘʥʪʠʧʠʨʝʥʦʚ - ʛʨʘʬʝʥʘ ʠ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʬʦʩʬʦʨʩʦʜʝʨʞʘʱʝʛʦ ʩʦʝʜʠʥʝʥʠʷ DOPO-THPO, ʚʚʦʜʠʤʳʭ ʚ ʵʧʦʢʩʠʜʥʫʶ ʩʤʦʣʫ. 

ʂʦʣʠʯʝʩʪʚʦ ʚʚʦʜʠʤʳʭ ʘʥʪʠʧʠʨʝʥʦʚ ʩʦʩʪʘʚʠʣʦ 0; 2 ʠ 4% ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʵʧʦʢʩʠʜʥʦʡ ʩʤʦʣʳ. 

ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʥʪʠʧʠʨʝʥʦʚ ʧʨʦʚʝʜʝʥʘ ʤʝʪʦʜʦʤ ʢʠʩʣʦʨʦʜʥʦʛʦ ʠʥʜʝʢʩʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ 

ʜʣʷ ʜʘʥʥʦʡ ʵʧʦʢʩʠʜʥʦʡ ʩʤʦʣʳ ʚʚʝʜʝʥʠʝ ʛʨʘʬʝʥʘ ʦʙʝʩʧʝʯʠʣʦ ʧʦʚʳʰʝʥʠʝ ʢʠʩʣʦʨʦʜʥʦʛʦ ʠʥʜʝʢʩʘ 

ʩ 21 ʜʦ 27%, ʘ ʚʚʝʜʝʥʠʝ ʬʦʩʬʦʨʩʦʜʝʨʞʘʱʝʛʦ ʘʥʪʠʧʠʨʝʥʘ DOPO-THPO - ʩ 21 ʜʦ 23%. ʇʨʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʚʚʝʜʝʥʠʠ ʛʨʘʬʝʥʘ (3%) ʠ DOPO-THPO (1%) ʫʜʘʣʦʩʴ ʜʦʩʪʠʛʥʫʪʴ ʧʦʚʳʰʝʥʠʷ 

ʢʠʩʣʦʨʦʜʥʦʛʦ ʠʥʜʝʢʩʘ ʜʦ 28%. 

  
 

 

5.2. ʂ ɺʆʇʈʆʉʋ ʆ ɺʃʀʗʅʀʀ ʉʊʈʆɽʅʀʗ ɻʈɸʌʀʊʅʓʍ ɺʂʃʖʏɽʅʀʁ ʅɸ 

ʇʈʆʏʅʆʉʊʅʓɽ ʉɺʆʁʉʊɺɸ ɻʈɸʌʀʊʀɿʀʈʆɺɸʅʅʓʍ ʏʋɻʋʅʆɺ 

 

ʉʘʬʨʦʥʦʚ ʅ.ʅ., ɹʦʣʜʳʨʝʚ ɼ.ɸ., ʍʘʨʠʩʦʚ ʃ.ʈ. // ʊʝʭʥʦʣʦʛʠʷ ʤʝʪʘʣʣʦʚ. ï 2021. - ˉ3. ï ʉ.2-6 

     

ʇʦʢʘʟʘʥ ʚʢʣʘʜ ʚ ʫʨʦʚʝʥʴ ʧʨʦʯʥʦʩʪʥʳʭ ʩʚʦʡʩʪʚ ʛʨʘʬʠʪʠʟʠʨʦʚʘʥʥʳʭ ʯʫʛʫʥʦʚ ʢʘʢ ʩʪʨʫʢʪʫʨʳ 

ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʠ ʤʦʨʬʦʣʦʛʠʠ (ʬʦʨʤʘ, ʨʘʟʤʝʨʳ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ) ʛʨʘʬʠʪʥʳʭ ʚʢʣʶʯʝʥʠʡ, 

ʪʘʢ ʠ ʩʪʨʫʢʪʫʨʳ (ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʷ, ʘʥʠʟʦʪʨʦʧʠʷ) ʛʨʘʬʠʪʥʳʭ ʚʢʣʶʯʝʥʠʡ, ʚʣʠʷʥʠʝ ʢʦʪʦʨʦʡ, ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʪʘʢʞʝ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʪʨʝʭ ʩʦʩʪʘʚʣʷʶʱʠʭ: ʧʦʚʳʰʝʥʥʦʡ ʚ 1,5 ʨʘʟʘ ʧʣʦʪʥʦʩʪʠ 

ʫʧʘʢʦʚʢʠ ʙʘʟʦʚʳʭ ʧʣʦʩʢʦʩʪʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʠʟʤʝʥʥʳʤʠ; ʥʘʣʠʯʠʷ ʚ ʮʝʥʪʨʝ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʚʢʣʶʯʝʥʠʷ ʠʟ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʤʘʛʥʠʷ ʠ ʜʨʫʛʠʭ ʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʤʦʜʠʬʠʢʘʪʦʨʘ ʩ 

ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʤʠ ʧʨʠʤʝʩʷʤʠ (ʩʝʨʦʡ, ʢʠʩʣʦʨʦʜʦʤ), ʠʤʝʶʱʠʤ ʧʣʦʪʥʦʩʪʴ ʙʦʣʝʝ ʯʝʤ ʥʘ 

30% ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʘʬʠʪʦʤ; ʢʨʠʩʪʘʣʣʠʟʘʮʠʦʥʥʳʭ ʥʘʧʨʷʞʝʥʠʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ 

ʫʩʣʦʚʠʷʤʠ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʦʙʞʘʪʠʷ, ʢʦʪʦʨʳʝ ʠʩʧʳʪʳʚʘʝʪ ʨʘʩʪʫʱʝʝ ʚʢʣʶʯʝʥʠʝ ʛʣʦʙʫʣʷʨʥʦʛʦ 

ʛʨʘʬʠʪʘ ʦʪ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʦʩʥʦʚʳ (ʥʘʧʨʷʞʝʥʠʷ ʠʟ-ʟʘ ʘʥʠʟʦʪʨʦʧʠʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʪʝʨʤʠʯʝʩʢʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʛʨʘʬʠʪʘ ʠ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʦʩʥʦʚʳ; ʥʘʧʨʷʞʝʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ 

ʤʝʥʴʰʝʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴʶ ʛʨʘʬʠʪʘ ʚʜʦʣʴ ʙʘʟʠʩʥʳʭ ʧʣʦʩʢʦʩʪʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʨʠʟʤʝʥʥʳʤʠ ʠ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ). 

 

  

5.3. ʇʆʃʋʏɽʅʀɽ ʉʆɺʈɽʄɽʅʅʓʍ ɸʅʊʀʌʈʀʂʎʀʆʅʅʓʍ ʇʆʃʀʄɽʈʅʓʍ 

ʂʆʄʇʆɿʀʊʆɺ 

 

ʇʘʣʘʤʘʨʯʫʢ ɸ.ɸ. // ʂʦʥʬʝʨʝʥʮʠʷ: çʇʝʨʩʧʝʢʪʠʚʳ ʥʘʫʢʠ ʠ ʦʙʱʝʩʪʚʘ ʚ ʫʩʣʦʚʠʷʭ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷè. ï 2021. ï ʉ.38-40 

  

ʄʦʞʥʦ ʨʝʰʠʪʝʣʴʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʦʝ ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ ʠ ʜʨʫʛʠʝ ʥʘʧʨʘʚʣʝʥʠʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʝʤʳʩʣʠʤʳ ʙʝʟ ʢʦʤʧʦʟʠʪʦʚ. ʅʝʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ 

ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʠ ʜʠʩʮʠʧʣʠʥʘ ʦ ʧʦʣʠʤʝʨʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʉʝʛʦʜʥʷʰʥʝʝ ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʧʦʩʚʷʱʝʥʦ ʨʘʟʨʘʙʦʪʢʝ ʧʦʣʠʤʝʨʥʳʭ 

ʢʦʤʧʦʟʠʪʦʚ. ɺʦʣʦʢʥʘ ʧʦʚʳʰʘʶʪ ʪʝʧʣʦʩʪʦʡʢʦʩʪʠ ʠ ʧʨʦʯʥʦʩʪʠ ʧʦʣʠʤʝʨʥʦʛʦ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ 
ʤʘʪʝʨʠʘʣʘ, ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʥʘʧʦʣʥʠʪʝʣʠ ʫʚʝʣʠʯʠʚʘʶʪ ʦʪʚʦʜ ʪʝʧʣʘ ʦʪ ʧʦʣʠʤʝʨʥʦʛʦ ʢʦʤʧʦʟʠʪʘ 
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5.4. ɸʂʊʀɺʅʓʁ ʊɽʇʃʆɺʆʁ ʂʆʅʊʈʆʃʔ ʋɼɸʈʅʓʍ ʇʆɺʈɽɾɼɽʅʀʁ ɺ 

ʂʆʄʇʆɿʀʎʀʆʅʅʓʍ ʄɸʊɽʈʀɸʃɸʍ, ʀɿɻʆʊʆɺʃɽʅʅʓʍ ʄɽʊʆɼʆʄ 3D-ʇɽʏɸʊʀ 
 

ʐʘʛʜʳʨʦʚ ɹ.ʀ., ʏʫʣʢʦʚ ɸ.ʆ., ɺʘʚʠʣʦʚ ɺ.ʇ. //  ɼʝʬʝʢʪʦʩʢʦʧʠʷ. ï 2020. - ˉ12. ï ʉ.73-81 

   

ʀʩʧʦʣʴʟʫʷ ʤʝʪʦʜ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʠʥʬʨʘʢʨʘʩʥʦʡ ʪʝʨʤʦʛʨʘʬʠʠ, ʧʦʢʘʟʘʥʦ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʷ 

3D-ʧʝʯʘʪʠ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʨʘʩʪʨʝʩʢʠʚʘʥʠʷ ʢʨʘʝʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʪʚʝʨʩʪʠʡ ʚ ʢʦʤʧʦʟʠʪʘʭ, 

ʚʦʟʥʠʢʘʶʱʝʛʦ ʧʨʠ ʠʭ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ.  ɺʳʧʦʣʥʝʥʦ ʩʨʘʚʥʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʫʜʘʨʥʳʤ 

ʚʦʟʜʝʡʩʪʚʠʷʤ ʦʙʨʘʟʮʦʚ ʠʟ ʢʝʚʣʘʨʘ ʠ ʫʛʣʝʚʦʣʦʢʥʠʩʪʦʛʦ ʢʦʤʧʦʟʠʪʘ, ʘ ʪʘʢʞʝ ʠʭ ʛʠʙʨʠʜʘ. 

ʅʘʠʣʫʯʰʫʶ ʩʪʦʡʢʦʩʪʴ ʢ ʫʜʘʨʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ʧʨʦʷʚʠʣ ʛʠʙʨʠʜʥʳʡ ʦʙʨʘʟʝʮ ʠʟ ʢʝʚʣʘʨʘ ʠ 

ʫʛʣʝʨʦʜʚʦʣʦʢʥʠʩʪʦʛʦ ʢʦʤʧʦʟʠʪʘ, ʚ ʢʦʪʦʨʦʤ ʠʟʤʝʥʝʥʠʝ ʪʝʧʣʦʚʦʡ ʠʥʝʨʮʠʠ ʠ 

ʪʝʤʧʝʨʘʪʫʨʦʧʨʦʚʦʜʥʦʩʪʠ ʧʦʩʣʝ ʫʜʘʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʩ ʵʥʝʨʛʠʝʡ 15 ɼʞ ʩʦʩʪʘʚʠʣʦ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 4 ʠ 8 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 10 ʠ 9 % ʫ ʫʛʣʝʧʣʘʩʪʠʢʘ ʠ 15 ʠ 11 % ʫ ʢʝʚʣʘʨʘ. ʊʨʠ 

ʦʙʨʘʟʮʘ ʨʘʟʤʝʨʘʤʠ 90Ĭ80Ĭ3,2 ʤʤ ʠ ʤʘʩʩʦʡ ʦʢʦʣʦ 27 ʛ (ʨʠʩ. 2) ʙʳʣʠ ʠʟʛʦʪʦʚʣʝʥʳ ʤʝʪʦʜʦʤ 3D-

ʧʝʯʘʪʠ ʥʘ ʧʨʠʥʪʝʨʝ Markforged, ʤʦʜʝʣʴ Mark Two, ʥʘ ʧʦʜʣʦʞʢʝ ʠʟ ʜʚʫʭ ʩʣʦʝʚ ʥʝʡʣʦʥʘ. 

ʇʣʘʩʪʠʥʳ ʙʳʣʠ ʘʨʤʠʨʦʚʘʥʳ ʥʠʪʷʤʠ ʥʘ 

ʦʩʥʦʚʝ ʥʝʧʨʝʨʳʚʥʳʭ ʚʦʣʦʢʦʥ ʠʟ ʢʝʚʣʘʨʘ 

ʠ ʫʛʣʝʨʦʜʘ. ʆʙʨʘʟʝʮ ʠʟ ʋɺʂ (ʨʠʩ. 2ʘ) 

ʩʦʩʪʦʷʣ ʠʟ 23 ʩʣʦʝʚ, ʦʙʨʘʟʝʮ ʠʟ ʢʝʚʣʘʨʘ 

(ʨʠʩ. 2ʙ) ð ʠʟ 28 ʩʣʦʝʚ, ʦʙʨʘʟʝʮ ʠʟ 

ʛʠʙʨʠʜʥʦʛʦ ʢʦʤʧʦʟʠʪʘ (ʨʠʩ. 2ʚ) ʩʦʜʝʨʞʘʣ 

2 ʩʣʦʷ ʥʝʡʣʦʥʘ, 15 ʩʣʦʝʚ ʢʝʚʣʘʨʘ, 10 

ʩʣʦʝʚ ʫʛʣʝʨʦʜʘ ʠ 4 ʩʣʦʷ ʢʝʚʣʘʨʘ. 

 

 

5.5. ʌʋʅʂʎʀʆʅɸʃʔʅʓɽ ʂʆʄʇʆɿʀʎʀʆʅʅʓɽ ʇʆʃʀʄɽʈʅʓɽ ʄɸʊɽʈʀɸʃʓ 

ʕʃɽʂʊʈʆʊɽʍʅʀʏɽʉʂʆɻʆ ʅɸɿʅɸʏɽʅʀʗ 
 

ʎʦʙʢʘʣʣʦ  ɽ.ɸ., ʄʦʩʢʘʣʶʢ  ʆ.ɸ., ʉʪʝʧʘʰʢʠʥʘ  ɸ.ʉ. // ʀʟʚʝʩʪʠʷ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ (ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ). ï 2020. - ˉ52. ï 

ʉ.28-32 

   

ʇʦʣʫʯʝʥʳ ʧʦ ʨʘʩʧʣʘʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʟʮʳ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʦʩʥʦʚʝ 

ʪʝʨʤʦʧʣʘʩʪʠʯʥʦʡ ʧʦʣʠʧʨʦʧʠʣʝʥʦʚʦʡ ʤʘʪʨʠʮʳ ʠ ʫʛʣʝʨʦʜʥʳʭ ʥʘʧʦʣʥʠʪʝʣʝʡ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚʩʝ 

ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʫʛʣʝʨʦʜʥʳʝ ʥʘʧʦʣʥʠʪʝʣʠ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʢʦʤʧʦʟʠʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʛʦ ʚ ʘʥʪʠʩʪʘʪʠʯʝʩʢʠʭ ʠ ʵʢʨʘʥʠʨʫʶʱʠʭ ʮʝʣʷʭ. ɺʚʝʜʝʥʠʝ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʩ ʙʦʣʝʝ 

ʚʳʩʦʢʠʤ ʦʩʝʚʳʤ ʦʪʥʦʰʝʥʠʝʤ ʧʦʟʚʦʣʷʝʪ ʩʜʚʠʥʫʪʴ ʧʦʨʦʛ ʧʨʦʪʝʢʘʥʠʷ ʚ ʩʪʦʨʦʥʫ ʤʝʥʴʰʠʭ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʥʘʧʦʣʥʠʪʝʣʷ. ʈʘʟʨʘʙʦʪʘʥʳ ʤʦʜʝʣʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʧʠʩʳʚʘʪʴ ʧʝʨʢʦʣʷʮʠʦʥʥʳʝ 

ʧʨʦʮʝʩʩʳ ʚ ʩʠʩʪʝʤʝ ʜʠʵʣʝʢʪʨʠʢ-ʧʨʦʚʦʜʥʠʢ. ʇʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʪʝʦʨʠʠ 

ʵʬʬʝʢʪʠʚʥʦʡ ʩʨʝʜʳ ʜʣʷ ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʧʦʣʠʧʨʦʧʠʣʝʥ-ʪʝʭʥʠʯʝʩʢʠʡ ʫʛʣʝʨʦʜ ʜʣʷ ʟʥʘʯʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʧʦʣʥʠʪʝʣʷ ʚʳʰʝ ʧʦʨʦʛʘ 

ʧʨʦʪʝʢʘʥʠʷ. 

 

 

5.6. ʄɸʉʉ-ʉʇɽʂʊʈʆʄɽʊʈʀʗ ʂɸʂ ʉʆɺʈɽʄɽʅʅʓʁ ʄɽʊʆɼ ɸʅɸʃʀɿɸ 

ʇʆʃʀʄɽʈʆɺ 
 

ʇʳʮʢʠʡ  ʀ.ʉ., ʂʫʟʥʝʮʦʚʘ  ɽ.ʉ., ɹʫʨʷʢ  ɸ.ʂ. // ʉʦʨʙʮʠʦʥʥʳʝ ʠ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ. ï 2021. ï ʊ.21, ˉ1. ï ʉ.69-76 

  

ʈʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʤʝʩʪʘ ʩʦʚʨʝʤʝʥʥʳʭ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚ 

ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʠʤʝʨʦʚ. ʀʩʩʣʝʜʦʚʘʥʳ ʚʦʧʨʦʩʳ ʨʘʟʚʠʪʠʷ ʤʝʪʦʜʦʚ ʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ 
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ʧʨʘʢʪʠʯʝʩʢʠ ʜʦ ʢʦʥʮʘ ʍʍ ʚʝʢʘ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʷ ʧʨʠʤʝʥʷʣʘʩʴ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʦʣʠʤʝʨʦʚ 

ʢʨʘʡʥʝ ʦʛʨʘʥʠʯʝʥʥʦ ʠʟ-ʟʘ ʥʝʣʝʪʫʯʝʩʪʠ ʧʦʣʠʤʝʨʦʚ. ʈʘʩʩʤʦʪʨʝʥ ʤʝʪʦʜ ʧʠʨʦʣʠʪʠʯʝʩʢʦʡ ʤʘʩʩ-

ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʢʘʢ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʤʘʩʩʦʚʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʮʝʚʳʭ ʛʨʫʧʧ ʠ ʜʨʫʛʠʭ ʦʙʱʠʭ ʟʘʜʘʯ. ʊʘʢʞʝ ʦʧʠʩʘʥʳ ʙʦʣʝʝ 

ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ñʤʷʛʢʦʡò ʠʦʥʠʟʘʮʠʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʠʦʥʠʟʠʨʦʚʘʪʴ ʧʦʣʠʤʝʨʳ ʠʟ 

ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʜʝʩʦʨʙʮʠʝʡ ʚ ʛʘʟʦʚʫʶ ʬʘʟʫ. ʆʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʧʦʜʦʙʥʳʝ ʤʝʪʦʜʳ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʚʳʪʝʩʥʠʣʠ ʠʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʜʦʧʦʣʥʠʣʠ 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʧʦʣʠʤʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɺ ʨʘʙʦʪʝ ʩʦ ʩʩʳʣʢʘʤʠ ʥʘ ʣʠʪʝʨʘʪʫʨʫ 

ʦʧʠʩʘʥʳ ʤʘʪʨʠʯʥʦ-ʘʢʪʠʚʠʨʦʚʘʥʥʘʷ ʣʘʟʝʨʥʘʷ ʜʝʩʦʨʙʮʠʷ/ʠʦʥʠʟʘʮʠʷ (MALDI), ʧʦʣʝʚʘʷ ʜʝʩʦʨʙʮʠʷ 

(FD), ʙʦʤʙʘʨʜʠʨʦʚʢʘ ʙʳʩʪʨʳʤʠ ʘʪʦʤʘʤʠ (SIMS), ʠʦʥʠʟʘʮʠʷ ʵʣʝʢʪʦʨʘʩʧʳʣʝʥʠʝʤ (ESI). ʊʘʢʞʝ ʚ 

ʢʘʯʝʩʪʚʝ ʙʦʣʝʝ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʦʧʠʩʘʥʘ ʧʠʨʦʣʠʪʠʯʝʩʢʘʷ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʷ ʩ ʧʨʷʤʳʤ 

ʚʚʦʜʦʤ ʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʛʘʟʦʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʤ ʨʘʟʜʝʣʝʥʠʝʤ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʤʘʩʩ-

ʩʧʝʢʪʨʦʤʝʪʨʠʷ ʥʘʠʙʦʣʝʝ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʤʝʪʦʜ ʧʨʠ ʣʶʙʳʭ ʟʘʜʘʯʘʭ ʚ ʦʙʣʘʩʪʠ 

ʘʥʘʣʠʟʘ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʠʤʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

  

 

5.7. ʊɽʍʅʆʃʆɻʀʀ ʇʆʃʋʏɽʅʀʗ ʇʆʃʀʄɽʈʅʓʍ ʂʆʄʇʆɿʀʎʀʆʅʅʓʍ 

ʄɸʊɽʈʀɸʃʆɺ ʅɸ ʆʉʅʆɺɽ ʊɽʈʄʆʇʃɸʉʊʀʏʅʆʁ ʄɸʊʈʀʎʓ (ʆɹɿʆʈ) 

 

ʉʦʨʦʢʠʥ ɸ.ɽ., ʉʘʛʦʤʦʥʦʚʘ ɺ.ɸ., ʇʝʪʨʦʚʘ ɸ.ʇ.// ʊʨʫʜʳ ɺʀɸʄ. ï 2021. - ˉ3 (97). ï ʉ.78-86 

  

ʈʘʩʩʤʦʪʨʝʥʳ 

ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʧʦʣʫʯʝʥʠʷ ʧʨʝʧʨʝʛʦʚ ʥʘ 

ʪʝʨʤʦʧʣʘʩʪʠʯʥʦʡ ʤʘʪʨʠʮʝ 

ʠ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʠʭ ʦʩʥʦʚʝ. 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʠʭ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʝʨʝʜ 

ʪʝʭʥʦʣʦʛʠʷʤʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʦʣʠʤʝʨʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʦʩʥʦʚʝ 

ʪʝʨʤʦʨʝʘʢʪʠʚʥʦʡ ʤʘʪʨʠʮʳ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʨʘʩʧʣʘʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʝʪ 

ʠʟʛʦʪʘʚʣʠʚʘʪʴ ʩʪʝʢʣʦʧʣʘʩʪʠʢ ʩ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʆʧʠʩʘʥ 

ʘʣʛʦʨʠʪʤ ʦʮʝʥʢʠ ʦʩʪʘʪʦʯʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʪʝʨʤʦʧʣʘʩʪʠʯʥʦʤ ʢʦʤʧʦʟʠʪʝ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʣʫʯʝʥʠʷ ʩʣʦʞʥʦʧʨʦʬʠʣʴʥʳʭ ʠʟʜʝʣʠʡ. ʉʦʩʪʘʚ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʦʩʥʦʚʝ ʢʘʢ ʪʝʨʤʦʧʣʘʩʪʠʯʥʦʡ, ʪʘʢ ʠ ʪʝʨʤʦʨʝʘʢʪʠʚʥʦʡ ʤʘʪʨʠʮʳ ʧʦ ʦʙʱʠʤ 

ʧʨʠʟʥʘʢʘʤ ʦʜʠʥʘʢʦʚʳʡ: ʥʝʧʨʝʨʳʚʥʦʝ ʘʨʤʠʨʫʶʱʝʝ ʚʦʣʦʢʥʦ, ʘʧʧʨʝʪʠʨʫʶʱʠʡ ʩʣʦʡ ʠ ʩʚʷʟʫʶʱʝʝ. 

ɺ ʩʦʩʪʘʚʝ ʂʊʄ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʳʝ ʚʦʣʦʢʥʠʩʪʳʝ ʥʘʧʦʣʥʠʪʝʣʠ ï ʫʛʣʝʨʦʜʥʳʝ, ʩʪʝʢʣʷʥʥʳʝ ʠ 

ʧʦʣʠʤʝʨʥʳʝ. 

 

 

6.  ʆɹɿʆʈ ʈʓʅʂʆɺ ʀ ʇʈʆʀɿɺʆɼʉʊɺɸ   

6.1. ɸʅɸʃʀɿ ʇʆʊʈɽɹʀʊɽʃʔʉʂʀʍ ʉɺʆʁʉʊɺ ʄʆɼʀʌʀʎʀʈʆɺɸʅʅʓʍ 

ʊɽʂʉʊʀʃʔʅʓʍ ʇɽʈɽɺʗɿʆʏʅʓʍ ʄɸʊɽʈʀɸʃʆɺ 
 

ɼʞʘʥʧʘʠʟʦʚʘ ɺ.ʄ., ʊʘʰʤʝʥʦʚ ʈ.ʉ., ʊʦʢʩʘʥʙʘʝʚʘ ɾ.ʉ. //  ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʞʫʨʥʘʣ 

ʧʨʠʢʣʘʜʥʳʭ ʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ï 2020. - ˉ6. ï ʉ.57-61 

  

ɺ ʩʪʘʪʴʝ ʦʙʩʫʞʜʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʪʝʢʩʪʠʣʷ. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʥʘʥʝʩʝʥʠʷ ʨʝʘʛʝʥʪʦʚ ʥʘ 
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ʪʝʢʩʪʠʣʴʥʳʝ ʧʝʨʝʚʷʟʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʧʦʣʫʯʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʦʙʨʘʟʮʳ, 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʥʘʥʦʮʠʪʨʘʪʦʤ ʩʝʨʝʙʨʘ. ɼʣʷ ʦʮʝʥʢʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʩʚʦʡʩʪʚ, ʧʦ 

ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ ʙʳʣʠ ʠʩʧʳʪʘʥʳ ʦʧʳʪʥʳʝ ʦʙʨʘʟʮʳ ʠ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʦ ʧʦʢʘʟʘʪʝʣʷʭ 

ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʪʝʢʩʪʠʣʴʥʳʭ ʧʝʨʝʚʷʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʧʨʦʧʠʪʘʥʥʳʭ ʚʦʜʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ ʥʘʥʦʮʠʪʨʘʪʘ ʩʝʨʝʙʨʘ. ʇʨʠʚʝʜʝʥʦ ʦʧʠʩʘʥʠʝ ʤʝʪʦʜʦʚ ʠ 

ʠʩʧʦʣʴʟʫʝʤʦʡ ʘʧʧʘʨʘʪʫʨʳ ʜʣʷ ʤʦʜʠʬʠʮʠʨʦʚʘʥʠʷ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘʥʦʯʘʩʪʠʮʘʤʠ 

ʤʝʪʘʣʣʦʚ. ʇʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ: ʞʝʩʪʢʦʩʪʴ, ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʫʩʘʜʢʘ, 

ʫʜʣʠʥʝʥʠʝ, ʚʦʜʦʧʦʛʣʦʱʝʥʠʝ, ʢʘʧʠʣʣʷʨʥʦʩʪʴ ʠ ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʴ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʵʪʠʭ 

ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʙʨʘʙʦʪʢʘ ʥʘʥʦʮʠʪʨʘʪʦʤ 

ʩʝʨʝʙʨʘ ʦʢʘʟʘʣʘ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʝʨʝʚʷʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʫʣʫʯʰʝʥʥʫʶ ʞʝʩʪʢʦʩʪʴ, ʫʤʝʥʴʰʝʥʥʦʝ ʥʘʙʫʭʘʥʠʝ, ʫʤʝʥʴʰʝʥʥʫʶ ʫʩʘʜʢʫ, ʫʣʫʯʰʝʥʥʦʝ 

ʚʦʜʦʧʦʛʣʦʱʝʥʠʝ, ʢʘʧʠʣʣʷʨʥʦʩʪʴ ʠ ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʴ, ʙʣʘʛʦʜʘʨʷ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʶ ʚʦʣʦʢʦʥ 

ʪʝʢʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

 

 

6.2. ʋʃʔʊʈɸʊɺɪʈɼʓɽ ʅɸʅʆʄɸʊɽʈʀɸʃʓ: ʄʀʌʓ ʀ ʈɽɸʃʔʅʆʉʊʔ  
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ʇʨʦʚʝʜʸʥ ʢʨʠʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʫʙʣʠʢʘʮʠʡ ʧʦʩʣʝʜʥʠʭ 25 ʣʝʪ ʦ ʧʦʣʫʯʝʥʠʠ ʫʛʣʝʨʦʜʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʩ ʦʙʲʸʤʥʳʤ ʤʦʜʫʣʝʤ ʩʞʘʪʠʷ ʠ ʪʚʸʨʜʦʩʪʴʶ, ʥʘʤʥʦʛʦ ʧʨʝʚʳʰʘʶʱʠʤʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʥʘʯʝʥʠʷ ʜʣʷ ʘʣʤʘʟʘ. ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʪʨʠ ʛʨʫʧʧʳ ʩʣʦʞʠʚʰʠʭʩʷ ʚ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ ʤʠʬʦʚ: ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʩ ʤʦʜʫʣʷʤʠ ʩʞʘʪʠʷ, ʩʫʱʝʩʪʚʝʥʥʦ 

ʧʨʝʚʳʰʘʶʱʠʤʠ ʘʣʤʘʟʥʳʝ; ʦʙ ñʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʠʟʤʝʨʝʥʥʳʭò ʟʥʘʯʝʥʠʷʭ ʪʚʸʨʜʦʩʪʠ ʥʘʤʥʦʛʦ 

ʚʳʰʝ ʘʣʤʘʟʥʳʭ ʠ ʦ ʷʢʦʙʳ ʩʫʱʝʩʪʚʫʶʱʠʭ ñʪʝʦʨʝʪʠʯʝʩʢʠʭò ʦʩʥʦʚʘʥʠʷʭ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʪʚʸʨʜʦʩʪʠ ʢʦʚʘʣʝʥʪʥʳʭ ʚʝʱʝʩʪʚ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ (!) ʟʘ ʩʯʸʪ ʵʬʬʝʢʪʦʚ ʢʚʘʥʪʦʚʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ 

(ʢʦʥʬʘʡʥʤʝʥʪʘ). ʇʦʢʘʟʘʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʧʨʠ ʥʦʨʤʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʫʧʨʫʛʠʤʠ ʤʦʜʫʣʷʤʠ, ʟʘʤʝʪʥʦ ʧʨʝʚʳʰʘʶʱʠʤʠ ʘʣʤʘʟʥʳʝ. ʆʙʩʫʞʜʘʶʪʩʷ 

ʧʨʦʙʣʝʤʳ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʪʚʸʨʜʦʩʪʠ, ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʩʦʟʜʘʥʠʝ ʧʨʝʧʷʪʩʪʚʠʡ ʜʣʷ 

ʜʚʠʞʝʥʠʷ ʜʠʩʣʦʢʘʮʠʡ ʚ ʥʘʥʦʤʘʪʝʨʠʘʣʘʭ ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ ʫʚʝʣʠʯʠʪʴ ʵʬʬʝʢʪʠʚʥʫʶ ʠʟʤʝʨʷʝʤʫʶ 

ʪʚʸʨʜʦʩʪʴ ʩʚʝʨʭʪʚʸʨʜʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ 20-40%. ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʠʥʳʝ ʛʠʧʦʪʝʪʠʯʝʩʢʠʝ ʧʫʪʠ 

ʧʦʚʳʰʝʥʠʷ ʪʚʸʨʜʦʩʪʠ, ʥʘʧʨʠʤʝʨ, ʟʘ ʩʯʸʪ ʢʚʘʥʪʦʚʦʛʦ ʢʦʥʬʘʡʥʤʝʥʪʘ, ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʥʝ 

ʠʤʝʶʪ ʧʦʜ ʩʦʙʦʡ ʬʠʟʠʯʝʩʢʠʭ ʦʩʥʦʚʘʥʠʡ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʘʣʤʘʟʘ ʩʚʷʟʘʥʳ ʩ ʥʘʜʸʞʥʦ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ ʟʘʢʦʥʘʤʠ, ʠ ʣʶʙʳʝ ʫʪʚʝʨʞʜʝʥʠʷ ʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʩ ʫʧʨʫʛʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠʣʠ ʪʚʸʨʜʦʩʪʴʶ ʚ ʥʝʩʢʦʣʴʢʦ 

ʨʘʟ ʧʨʝʚʦʩʭʦʜʷʱʠʤʠ ʪʘʢʦʚʳʝ ʜʣʷ ʘʣʤʘʟʘ, ʥʝ ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʩʢʦʣʴʢʦ-ʥʠʙʫʜʴ 

ʜʦʩʪʦʚʝʨʥʳʝ ʠ ʥʘʫʯʥʳʝ. 

 

  

6.3. ʈʆɹʆʊʀɿʀʈʆɺɸʅʅɸʗ ɺʓʂʃɸɼʂɸ ʇʈɽʇʈɽɻɸ ʂɸʂ ɸʃʔʊɽʈʅɸʊʀɺɸ 

ʊɽʍʅʆʃʆɻʀʗʄ ATL ʀ AFP (ʦʙʟʦʨ) 
 

   ɺ ʩʚʷʟʠ ʩ ʙʦʣʝʝ ʰʠʨʦʢʠʤ ʚʥʝʜʨʝʥʠʝʤ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʜʝʪʘʣʝʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʝʧʨʝʛʘ ʠʥʪʝʨʝʩ ʢ ʥʠʤ 

ʧʦʚʳʰʘʝʪʩʷ. ʉʫʱʝʩʪʚʫʝʪ ʜʚʝ ʦʩʥʦʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʚʳʢʣʘʜʢʠ ʧʨʝʧʨʝʛʘ: 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʚʳʢʣʘʜʢʘ ʣʝʥʪʳ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʚʳʢʣʘʜʢʘ ʚʦʣʦʢʦʥ. ʆʙʝ ʪʝʭʥʦʣʦʛʠʠ 

ʥʝ ʚʩʝʛʜʘ ʷʚʣʷʶʪʩʷ ʨʝʥʪʘʙʝʣʴʥʳʤʠ ʜʣʷ ʚʩʝʭ ʪʠʧʦʚ ʜʝʪʘʣʝʡ, ʠ ʨʫʯʥʦʡ ʪʨʫʜ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʣʦʞʥʳʭ ʜʝʪʘʣʝʡ ʧʨʠ ʥʝʙʦʣʴʰʠʭ ʦʙʲʝʤʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ 

ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʳ ʜʚʫʤ ʜʦʤʠʥʠʨʫʶʱʠʤ ʨʝʰʝʥʠʷʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʝʜʣʘʛʘʶʪʩʷ ʯʝʪʳʨʝ 

ʚʘʨʠʘʥʪʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʚʳʢʣʘʜʢʠ ʩ ʧʦʤʦʱʴʶ ʤʘʥʠʧʫʣʷʪʦʨʦʚ. ʇʨʠ ʚʥʝʜʨʝʥʠʠ ʪʘʢʠʭ 
ʪʝʭʥʦʣʦʛʠʡ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ ʠʟ ʇʂʄ ʧʨʠʤʝʥʷʶʪ ʨʘʟʣʠʯʥʳʝ ʦʙʲʝʤʥʳʝ ʘʨʤʠʨʫʶʱʠʝ 

ʥʘʧʦʣʥʠʪʝʣʠ, ʘ ʪʘʢʞʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚʳʢʣʘʜʢʠ ʜʝʪʘʣʝʡ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ 
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ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʣʘʩʪʠʢʘ, ʘʨʤʠʨʦʚʘʥʥʦʛʦ ʫʛʣʝʨʦʜʥʳʤ ʚʦʣʦʢʥʦʤ, ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ ʙʦʣʝʝ 

ʨʘʮʠʦʥʘʣʴʥʳʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ. ɺ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʬʦʨʤʦʡ 

ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʦʤʧʦʟʠʪʥʳʭ ʩʪʨʫʢʪʫʨ ʷʚʣʷʝʪʩʷ ʧʨʝʧʨʝʛ, ʪ. ʝ. ʚʦʣʦʢʥʘ, 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʦʧʠʪʘʥʥʳʝ ʪʝʨʤʦʨʝʘʢʪʠʚʥʦʡ ʩʤʦʣʦʡ. ɺ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʝʧʨʝʛʘ ʧʨʝʦʙʣʘʜʘʶʪ ʜʚʝ ʪʝʭʥʦʣʦʛʠʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʚʳʢʣʘʜʢʠ: 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʚʳʢʣʘʜʢʘ ʣʝʥʪʳ (automated tape laying ï ATL), ʧʨʠ ʢʦʪʦʨʦʡ ʰʠʨʦʢʘʷ ʣʝʥʪʘ 

ʧʨʝʧʨʝʛʘ ʚʳʢʣʘʜʳʚʘʝʪʩʷ ʥʘ ʬʦʨʤʫ, ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʚʳʢʣʘʜʢʘ ʚʦʣʦʢʦʥ (automated fiber 

placement ï AFP), ʧʨʠ ʢʦʪʦʨʦʡ ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʢʣʘʜʳʚʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʙʦʣʝʝ ʫʟʢʠʭ ʣʝʥʪ. ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʘʪʝʨʠʘʣʳ ʚ ʚʠʜʝ ʣʝʥʪ: ʜʣʷ ʧʨʦʮʝʩʩʘ ATL ï ʰʠʨʠʥʦʡ 

150ï300 ʤʤ, ʘ ʜʣʷ ʧʨʦʮʝʩʩʘ AFP ï ʰʠʨʠʥʦʡ 6,35 ʤʤ.  

 

 

 

7.  ʅɸʋʏʅʆ-ʇʆʇʋʃʗʈʅʓɽ ʄɸʊɽʈʀɸʃʓ, ʉʆʆɹʑɽʅʀʗ 

 

7. ʅʆɺʓɽ 3D ʇʆʈʀʉʊʓɽ ʅɸʅʆʋɻʃɽʈʆɼʅʓɽ ʄɸʊɽʈʀɸʃʓ ʀɿ 

ʇɸʅʎʀʈɽʁ ʄʆʈʉʂʀʍ ʂʈɸɹʆɺ 

ʇʝʨʩʧʝʢʪʠʚʥʳʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ  (ʇʝʨʩʊ) /2021. - ʊʦʤ 28, ʚʳʧʫʩʢ 7/8 - http://perst.issp.ras.ru 

       ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʨʘʟʣʠʯʥʳʭ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ ʥʝʦʙʭʦʜʠʤʳ 3D 

ʧʦʨʠʩʪʳʝ ʫʛʣʝʨʦʜʥʳʝ ʥʘʥʦʤʘʪʝʨʠʘʣʳ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʦʙʝʩʧʝʯʠʪʴ ʙʳʩʪʨʳʡ ʪʨʘʥʩʧʦʨʪ 

ʵʣʝʢʪʨʦʣʠʪʘ ʠ ʨʝʘʛʝʥʪʦʚ, ʦʙʣʘʜʘʶʪ ʥʝʦʙʭʦʜʠʤʦʡ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴʶ ʠ ʠʤʝʶʪ ʘʢʪʠʚʥʳʝ 

ʮʝʥʪʨʳ ʜʣʷ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ. ʉʝʡʯʘʩ ʪʘʢʠʝ ʤʘʪʝʨʠʘʣʳ ʚ ʦʩʥʦʚʥʦʤ ʧʨʦʠʟʚʦʜʷʪ ʧʫʪʝʤ 

ʧʠʨʦʣʠʟʘ ʧʨʝʢʫʨʩʦʨʦʚ, ʥʘʧʨʠʤʝʨ, ʩʤʝʩʠ ʧʦʣʠʤʝʨʥʳʭ ʚʦʣʦʢʦʥ ʠ ʙʠʦʤʘʩʩʳ. ɼʣʷ ʚʚʝʜʝʥʠʷ 

ʘʢʪʠʚʥʳʭ ʮʝʥʪʨʦʚ ʠʩʧʦʣʴʟʫʶʪ ʧʦʩʣʝʜʫʶʱʫʶ ʦʙʨʘʙʦʪʢʫ ʚ ʘʟʦʪʩʦʜʝʨʞʘʱʠʭ ʛʘʟʦʚʳʭ ʩʤʝʩʷʭ. 

ʇʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʳʡ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʠʟ Osaka Univ. (ʗʧʦʥʠʷ) ʧʨʝʜʣʦʞʠʣʠ 

ʚʤʝʩʪʦ ʵʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʠʨʦʣʠʟ ʙʠʦʚʦʟʦʙʥʦʚʣʷʝʤʦʛʦ ʨʝʩʫʨʩʘ ï ʭʠʪʠʥʘ. ʍʠʪʠʥ ï ʩʘʤʳʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʧʦʩʣʝ ʮʝʣʣʶʣʦʟʳ 

ʧʨʠʨʦʜʥʳʡ ʙʠʦʧʦʣʠʤʝʨ, ʘ ʪʦʯʥʝʝ, 

ʧʦʣʠʩʘʭʘʨʠʜ. ʆʥ ʩʦʜʝʨʞʠʪʩʷ ʚ ʧʘʥʮʠʨʷʭ 

ʢʨʘʙʦʚ, ʦʤʘʨʦʚ, ʢʨʝʚʝʪʦʢ; ʥʘʨʫʞʥʦʤ 

ʧʦʢʨʦʚʝ ʥʘʩʝʢʦʤʳʭ, ʢʣʝʪʦʯʥʳʭ ʩʪʝʥʢʘʭ 

ʛʨʠʙʦʚ ʠ ʙʘʢʪʝʨʠʡ. ʍʠʪʠʥ ʠ ʝʛʦ 

ʧʨʦʠʟʚʦʜʥʦʝ ʭʠʪʦʟʘʥ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ, ʠ 

ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. ʅʘ ʠʭ 

ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʳ ʢʦʤʧʦʟʠʪʳ, 

ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʜʣʷ ʤʝʜʠʮʠʥʳ, 

ʘʛʨʦʙʠʦʣʦʛʠʠ, ʙʠʦʪʝʭʥʦʣʦʛʠʠ, ʵʢʦʣʦʛʠʠ, ʚ 

ʪʦʤ ʯʠʩʣʝ, ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʨʘʜʠʦʥʫʢʣʠʜʦʚ. 
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8. ʇɸʊɽʅʊʓ 

 
ʉʓʈʔɽɺʓɽ ʄɸʊɽʈʀɸʃʓ 

 

1. ʉʇʆʉʆɹ ʇʆʃʋʏɽʅʀʗ ʇʈʗɼʀʃʔʅʆɻʆ ʈɸʉʊɺʆʈɸ ʅɸ ʆʉʅʆɺɽ ʃʔʅʗʅʆʁ 

ʎɽʃʃʖʃʆɿʓ ɼʃʗ ʌʆʈʄʆɺɸʅʀʗ ɻʀɼʈɸʊʎɽʃʃʖʃʆɿʅʓʍ ɺʆʃʆʂʆʅ  

 

ʇʘʪʝʥʪ RU ˉ 2748551 ʦʪ 26.05.2021 ʛʦʜʘ. ɿ. ˉ 2020133938 ʦʪ 15.10.2020 ʛʦʜʘ. 

ʇʘʪʝʥʪʦʦʙʣʘʜʘʪʝʣʴ ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʥʘʫʢʠ ʆʨʜʝʥʘ 

ʊʨʫʜʦʚʦʛʦ ʂʨʘʩʥʦʛʦ ɿʥʘʤʝʥʠ ʀʥʩʪʠʪʫʪ ʥʝʬʪʝʭʠʤʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ ʠʤ. ɸ.ɺ. ʊʦʧʯʠʝʚʘ 

ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ʀʅʍʉ ʈɸʅ) (RU)ï D01B 1/00  

  

ʀʟʦʙʨʝʪʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʭʠʤʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʢ ʧʨʦʮʝʩʩʘʤ 

ʧʦʣʫʯʝʥʠʷ ʧʨʷʜʠʣʴʥʳʭ ʨʘʩʪʚʦʨʦʚ ʥʘ ʦʩʥʦʚʝ ʮʝʣʣʶʣʦʟʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘ ʠʭ ʦʩʥʦʚʝ 

ʛʠʜʨʘʪʮʝʣʣʶʣʦʟʥʳʭ ʚʦʣʦʢʦʥ ɻʎ, ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʚ ʧʦʣʫʯʝʥʠʠ ʣʴʥʷʥʳʭ ʠ 

ʢʦʤʧʦʟʠʪʥʳʭ ʚʦʣʦʢʦʥ ʪʝʢʩʪʠʣʴʥʦʛʦ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʚ ʧʦʣʫʯʝʥʠʠ ʠʟ 

ʥʠʭ ʫʛʣʝʨʦʜʥʳʭ ʚʦʣʦʢʦʥ. ʉʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʧʨʷʜʠʣʴʥʦʛʦ ʨʘʩʪʚʦʨʘ ʜʣʷ ʬʦʨʤʦʚʘʥʠʷ 

ʛʠʜʨʘʪʮʝʣʣʶʣʦʟʥʳʭ ʉʚʦʣʦʢʦʥ ʚʢʣʶʯʘʝʪ ʨʘʩʪʚʦʨʝʥʠʝ ʣʴʥʷʥʦʡ ʧʦʨʦʰʢʦʚʦʡ ʮʝʣʣʶʣʦʟʳ ʚ N-

ʤʝʪʠʣʤʦʨʬʦʣʠʥ-N-ʦʢʩʠʜʝ, ʩʦʜʝʨʞʘʱʠʤ ʚʦʜʫ, ʪʚʝʨʜʦʬʘʟʥʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʣʫʯʝʥʥʦʡ ʩʤʝʩʠ 

ʚ ʫʩʣʦʚʠʷʭ ʩʜʚʠʛʦʚʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʠ ʜʘʚʣʝʥʠʷ ʜʦ ʧʦʣʥʦʡ ʛʦʤʦʛʝʥʠʟʘʮʠʠ ʩ ʧʦʣʫʯʝʥʠʝʤ 

ʪʚʝʨʜʦʛʦ ʧʨʝʜʨʘʩʪʚʦʨʘ, ʧʝʨʝʚʦʜ ʪʚʝʨʜʦʛʦ ʨʘʩʪʚʦʨʘ ʚ ʪʝʢʫʯʝʝ ʩʦʩʪʦʷʥʠʝ ʥʘʛʨʝʚʦʤ ʧʨʠ 110-

125Áʉ ʠ ʬʦʨʤʦʚʘʥʠʝʤ ʚʦʣʦʢʦʥ ʩʦ ʩʢʦʨʦʩʪʴʶ ʜʦ 70 ʤ ʚ ʤʠʥ ʩ ʧʦʤʦʱʴʶ ʬʦʨʤʦʚʦʯʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʀʩʧʦʣʴʟʫʶʪ ʣʴʥʷʥʫʶ ʮʝʣʣʶʣʦʟʫ ʩʦ ʩʪʝʧʝʥʴʶ ʧʦʣʠʤʝʨʠʟʘʮʠʠ, ʨʘʚʥʦʡ 800, 

ʩʦʜʝʨʞʘʥʠʝʤ ʘʣʴʬʘ-ʮʝʣʣʶʣʦʟʳ 92 ʤʘʩ.% ʠ ʨʘʟʤʝʨʦʤ ʯʘʩʪʠʮ 201-250 ʤʢʤ. N-

ʤʝʪʠʣʤʦʨʬʦʣʠʥ-N-ʦʢʩʠʜ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝʤ ʚʦʜʳ 8-10 ʤʘʩ.% ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ 

ʧʣʘʚʣʝʥʠʷ ʊʧʣ. 110-125Áʉ. ʀʩʭʦʜʥʘʷ ʩʤʝʩʴ ʣʴʥʷʥʦʡ ʮʝʣʣʶʣʦʟʳ ʩ NMMO ʤʦʞʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʩʦʜʝʨʞʘʪʴ ʢʨʝʤʥʠʡʦʨʛʘʥʠʯʝʩʢʫʶ ʜʦʙʘʚʢʫ - ʪʨʠʵʪʦʢʩʠʦʨʛʘʥʦʩʠʣʘʥ ʚ 

ʢʦʣʠʯʝʩʪʚʝ 5-10 ʤʘʩ.% ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʠʩʭʦʜʥʦʡ ʩʤʝʩʠ. ʀʟʦʙʨʝʪʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʠʟ 

ʜʦʩʪʫʧʥʦʡ ʣʴʥʷʥʦʡ ʮʝʣʣʶʣʦʟʳ ʧʦʣʫʯʠʪʴ ʛʦʤʦʛʝʥʥʳʝ ʧʨʷʜʠʣʴʥʳʝ ʨʘʩʪʚʦʨʳ ʚ NMMO, ʠ 

ʦʙʝʩʧʝʯʠʪʴ ʩʪʘʙʠʣʴʥʦʝ ʬʦʨʤʦʚʘʥʠʝ ʣʴʥʷʥʳʭ ʛʠʜʨʘʪʮʝʣʣʶʣʦʟʥʳʭ ʚʦʣʦʢʦʥ ʧʨʠ ʧʦʚʳʰʝʥʠʠ 

ʧʨʦʯʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʚʦʣʦʢʦʥ ʠ ʩʦʭʨʘʥʝʥʠʠ ʚʳʩʦʢʠʭ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ.  

 

 

ʂʆʄʇʆɿʀʎʀʆʅʅʓɽ ʄɸʊɽʈʀɸʃʓ 

 

2. ʋʃʔʊʈɸɿɺʋʂʆɺɸʗ ʅɸʉɸɼʂɸ ʂ ɼʈɽʃʀ ɼʃʗ ʉɺɽʈʃɽʅʀʗ ʇʆʃʀʄɽʈʅʓʍ 

ʂʆʄʇʆɿʀʎʀʆʅʅʓʍ ʄɸʊɽʈʀɸʃʆɺ  

 

ʇʘʪʝʥʪ RU ʥʘ ʧʦʣʝʟʥʫʶ ʤʦʜʝʣʴ ˉ 203649 ʦʪ 14.04.2021 ʛʦʜʘ. ɿ. ˉ 2020116566 ʦʪ 

21.05.2020 ʛʦʜʘ. ʇʘʪʝʥʪʦʦʙʣʘʜʘʪʝʣʴ ʌɽɼɽʈɸʃʔʅʆɽ ɻʆʉʋɼɸʈʉʊɺɽʅʅʆɽ ɹʖɼɾɽʊʅʆɽ 
ʆɹʈɸɿʆɺɸʊɽʃʔʅʆɽ ʋʏʈɽɾɼɽʅʀɽ ɺʓʉʐɽɻʆ ʆɹʈɸɿʆɺɸʅʀʗ "ʉɸʈɸʊʆɺʉʂʀʁ 

ɻʆʉʋɼɸʈʉʊɺɽʅʅʓʁ ʊɽʍʅʀʏɽʉʂʀʁ ʋʅʀɺɽʈʉʀʊɽʊ ʀʄɽʅʀ ɻɸɻɸʈʀʅɸ ʖ.ɸ." (RU)ï 
B23B 37/00   

ʇʦʣʝʟʥʘʷ ʤʦʜʝʣʴ ʦʪʥʦʩʠʪʩʷ ʢ ʫʩʪʨʦʡʩʪʚʘʤ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʤʘʪʝʨʠʘʣʦʚ ʨʝʟʘʥʠʝʤ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ ʫʣʴʪʨʘʟʚʫʢʘ ʠ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʨʠ ʩʚʝʨʣʝʥʠʠ ʦʪʚʝʨʩʪʠʡ ʚ ʜʝʪʘʣʷʭ ʠʟ ʧʦʣʠʤʝʨʥʳʭ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʫʯʥʦʛʦ 

ʵʣʝʢʪʨʦʠʥʩʪʨʫʤʝʥʪʘ. ʋʣʴʪʨʘʟʚʫʢʦʚʘʷ ʥʘʩʘʜʢʘ ʢ ʜʨʝʣʠ ʩʦʜʝʨʞʠʪ 

ʢʦʨʧʫʩ, ʬʠʢʩʠʨʫʝʤʳʡ ʧʨʠ ʧʦʤʦʱʠ ʪʨʝʭ ʚʠʥʪʦʚ ʥʘ ʢʦʨʧʫʩʝ 

ʨʝʜʫʢʪʦʨʘ ʜʨʝʣʠ. ɺ ʢʦʨʧʫʩʝ ʥʘ ʩʬʝʨʠʯʝʩʢʦʤ ʜʚʫʭʨʷʜʥʦʤ 

ʧʦʜʰʠʧʥʠʢʝ ʨʘʟʤʝʱʝʥ ʩʪʘʢʘʥ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʚ ʥʝʤ 

ʧʦʣʫʚʦʣʥʦʚʳʤ ʧʴʝʟʦʢʝʨʘʤʠʯʝʩʢʠʤ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʤ 

http://www1.fips.ru/ofpstorage/Doc/IZPM/RUNWU1/000/000/000/203/649/%D0%9F%D0%9C-00203649-00001/00000001.jpg
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ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʤ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʢʦʣʝʙʘʥʠʡ. ʉʪʘʢʘʥ ʧʨʠ ʧʦʤʦʱʠ ʨʝʟʴʙʦʚʦʛʦ ʦʪʚʝʨʩʪʠʷ 

ʟʘʬʠʢʩʠʨʦʚʘʥ ʥʘ ʰʧʠʥʜʝʣʝ ʜʨʝʣʠ ʠ ʩʦʜʝʨʞʠʪ ʜʚʘ ʪʦʢʦʩʲʝʤʥʳʭ ʢʦʣʴʮʘ ʜʣʷ ʧʦʜʚʝʜʝʥʠʷ 

ʧʠʪʘʥʠʷ ʢ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʶ ʦʪ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʛʝʥʝʨʘʪʦʨʘ. ɺ ʢʦʨʧʫʩʝ ʫʩʪʘʥʦʚʣʝʥʘ 

ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʨʫʢʦʷʪʢʘ. ʉʥʠʞʘʝʪʩʷ ʜʝʬʝʢʪʥʦʩʪʴ ʘʨʤʠʨʦʚʘʥʥʳʭ ʫʛʣʝʨʦʜʥʳʤʠ ʚʦʣʦʢʥʘʤʠ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʫʯʥʦʛʦ ʵʣʝʢʪʨʦʠʥʩʪʨʫʤʝʥʪʘ.  

 

 

3. ʇʆɼɼɽʈɾʀɺɸʖʑɽɽ ʇʈʀʉʇʆʉʆɹʃɽʅʀɽ ɼʃʗ ʇɽʈɽɼɸʏʀ 

ɼɽʁʉʊɺʋʖʑɽɻʆ ʅɸ ʕʃɽʄɽʅʊ ʄɽʍɸʅʀɿʄɸ ʉʎɽʇʃɽʅʀʗ ʋʉʀʃʀʗ ɺ 

ʈɽʃʔʉʆɺʆʄ ʊʈɸʅʉʇʆʈʊʅʆʄ ʉʈɽɼʉʊɺɽ  

 

ʇʘʪʝʥʪ RU ʥʘ ʧʦʣʝʟʥʫʶ ʤʦʜʝʣʴ ˉ 203488 ʦʪ 05.05.2021 ʛʦʜʘ. ɿ. ˉ 2020143082 ʦʪ 

04.06.2019 ʛʦʜʘ. ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʟʘʷʚʢʘ WO ˉ 2020001930 ʦʪ 02.01.2020 ʛʦʜʘ. 

ʇʘʪʝʥʪʦʦʙʣʘʜʘʪʝʣʴ ʉʀʄɽʅʉ ʄʆɹʀʃʀʊʀ ɻʄɹʍ (DE)ï B61G 7/10  

    

 ʇʦʣʝʟʥʘʷ ʤʦʜʝʣʴ ʦʪʥʦʩʠʪʩʷ ʢ ʧʦʜʜʝʨʞʠʚʘʶʱʝʤʫ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʶ (20) ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʝʡʩʪʚʫʶʱʝʛʦ ʥʘ 

ʵʣʝʤʝʥʪ (12) ʤʝʭʘʥʠʟʤʘ ʩʮʝʧʣʝʥʠʷ ʫʩʠʣʠʷ ʚ ʨʝʣʴʩʦʚʦʤ 

ʪʨʘʥʩʧʦʨʪʥʦʤ ʩʨʝʜʩʪʚʝ (1). ʇʦʜʜʝʨʞʠʚʘʶʱʝʝ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʚʢʣʶʯʘʝʪ ʙʘʟʠʨʫʶʱʠʡ ʵʣʝʤʝʥʪ (22), 

ʢʦʪʦʨʳʡ ʦʙʨʘʟʦʚʘʥ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʵʣʝʤʝʥʪʘ (12) 

ʤʝʭʘʥʠʟʤʘ ʩʮʝʧʣʝʥʠʷ, ʠ ʥʝʩʫʱʠʡ ʵʣʝʤʝʥʪ (30, 40), 

ʢʦʪʦʨʳʡ ʦʙʨʘʟʦʚʘʥ ʜʣʷ ʧʦʜʜʝʨʞʠʚʘʥʠʷ ʙʘʟʠʨʫʶʱʝʛʦ 

ʵʣʝʤʝʥʪʘ (22). ɼʣʷ ʨʘʮʠʦʥʘʣʠʟʘʮʠʠ ʧʦʜʜʝʨʞʠʚʘʶʱʝʛʦ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʥʝʩʫʱʠʡ ʵʣʝʤʝʥʪ (30, 40) ʠʤʝʝʪ ʦʧʦʨʥʳʡ ʵʣʝʤʝʥʪ, ʢʦʪʦʨʳʡ ʦʙʨʘʟʦʚʘʥ ʜʣʷ 

ʧʨʦʯʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʩ ʨʝʣʴʩʦʚʳʤ ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʦʤ (1), ʠ ʵʣʝʤʝʥʪ ʚ ʚʠʜʝ ʥʦʞʢʠ, 

ʢʦʪʦʨʳʡ ʧʨʦʩʪʠʨʘʝʪʩʷ ʚ ʠʟʦʛʥʫʪʦʡ ʬʦʨʤʝ ʦʪ ʦʧʦʨʥʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 

ʙʘʟʠʨʫʶʱʝʛʦ ʵʣʝʤʝʥʪʘ. ʇʦʜʜʝʨʞʠʚʘʶʱʝʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ (20) ʠʟʛʦʪʦʚʣʝʥʦ, ʧʦ ʤʝʥʴʰʝʡ 

ʤʝʨʝ, ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʠʟ ʫʩʠʣʝʥʥʦʛʦ ʚʦʣʦʢʥʘʤʠ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. ɺ ʢʘʯʝʩʪʚʝ 

ʚʦʣʦʢʦʥ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʫʛʣʝʨʦʜʥʳʝ ʚʦʣʦʢʥʘ, ʯʪʦʙʳ ʚʳʜʝʨʞʘʪʴ ʚʳʩʦʢʠʝ 

ʜʝʡʩʪʚʫʶʱʠʝ ʫʩʠʣʠʷ. 

 

 

4. ʌʆʈʄʆɺɸʅʅʓʁ ʀɿ ʈɸʉʇʃɸɺɸ ʄɸʊɽʈʀɸʃ ʉ ɺʓʉʆʂʀʄ ʉʆɼɽʈɾɸʅʀɽʄ 
ʎɽʃʃʖʃʆɿʅʓʍ ɺʆʃʆʂʆʅ  
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ʀʟʦʙʨʝʪʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʦʙʣʘʩʪʠ ʧʦʣʠʤʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʢʘʩʘʝʪʩʷ ʬʦʨʤʦʚʘʥʥʦʛʦ 

ʠʟ ʨʘʩʧʣʘʚʘ ʤʘʪʝʨʠʘʣʘ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʮʝʣʣʶʣʦʟʥʳʭ ʚʦʣʦʢʦʥ. ʇʨʦʜʫʢʪ ʩʦʜʝʨʞʠʪ 

ʮʝʣʣʶʣʦʟʥʳʝ ʚʦʣʦʢʥʘ, ʢʦʪʦʨʳʝ ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ ʯʘʩʪʠʯʥʦ ʤʦʜʠʬʠʮʠʨʦʚʘʥʳ, ʯʪʦʙʳ 

ʩʦʜʝʨʞʘʪʴ ʜʠʘʣʢʦʛʦʣʴʮʝʣʣʶʣʦʟʫ, ʧʨʠ ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʦ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʮʝʣʣʶʣʦʟʥʳʭ 

ʚʦʣʦʢʦʥ ʚ ʬʦʨʤʦʚʘʥʥʦʤ ʠʟ ʨʘʩʧʣʘʚʘ ʧʨʦʜʫʢʪʝ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 60 ʤʘʩʩ.%, ʩʪʝʧʝʥʴ 

ʧʨʝʚʨʘʱʝʥʠʷ ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ ʯʘʩʪʠʯʥʦ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʮʝʣʣʶʣʦʟʳ ʚ 

ʜʠʘʣʢʦʛʦʣʴʮʝʣʣʶʣʦʟʫ, ʠʩʭʦʜʷ ʠʟ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʢʠʩʣʷʝʤʳʭ ʉ2-ʉ3 ʩʚʷʟʝʡ ʚ 

ʮʝʣʣʶʣʦʟʥʦʤ ʤʘʪʝʨʠʘʣʝ, ʩʦʩʪʘʚʣʷʝʪ ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ 10%, ʥʦ ʤʝʥʝʝ 70%. ʀʟʦʙʨʝʪʝʥʠʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʦʨʤʦʚʘʥʠʝ ʠʟ ʨʘʩʧʣʘʚʘ ʤʘʪʝʨʠʘʣʘ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʮʝʣʣʶʣʦʟʳ 

ʧʦʩʨʝʜʩʪʚʦʤ ʵʢʩʪʨʫʟʠʠ ʠʣʠ ʣʠʪʴʷ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʜʫʢʪ, ʩʦʜʝʨʞʘʱʠʡ 

ʮʝʣʣʶʣʦʟʥʳʝ ʚʦʣʦʢʥʘ, ʚ ʢʦʪʦʨʦʤ ʮʝʣʣʶʣʦʟʘ ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ ʯʘʩʪʠʯʥʦ ʤʦʜʠʬʠʮʠʨʦʚʘʥʘ 

ʜʦ ʜʠʘʣʢʦʛʦʣʴʮʝʣʣʶʣʦʟʳ.  
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