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1.  ɺʆʃʆʂʅɸ ʀ ʂʆʄʇʆɿʀʊʓ 

1.1. ʋɻʃɽʈʆɼʅʓɽ ɺʆʃʆʂʅɸ ʀ   ʂʆʄʇʆɿʀʊʓ 

1.1.1. ʅɽʂʆʊʆʈʓɽ ʆʉʆɹɽʅʅʆʉʊʀ ɼɽʌʆʈʄʀʈʆɺɸʅʀʗ ʀ ʈɸɿʈʋʐɽʅʀʗ 

ʏɽʊʓʈɽʍʄɽʈʅʆ-ɸʈʄʀʈʆɺɸʅʅʆɻʆ ʋɻʃɽʈʆɼ-ʋɻʃɽʈʆɼʅʆɻʆ 

ʂʆʄʇʆɿʀʎʀʆʅʅʆɻʆ ʄɸʊɽʈʀɸʃɸ 

 

ɸʥʪʘʥʦʚʠʯ ɸ.ɸ., ʂʦʣʝʩʥʠʢʦʚ ʉ.ɸ., ʄʘʢʩʠʤʦʚʘ ɼ.ʉ. // ɼʝʬʦʨʤʘʮʠʷ ʠ ʨʘʟʨʫʰʝʥʠʝ  

  

ʀʩʩʣʝʜʦʚʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʨʫʰʝʥʠʷ ʯʝʪʳʨʝʭʤʝʨʥʦ-ʘʨʤʠʨʦʚʘʥʥʦʛʦ 

ʫʛʣʝʨʦʜ-ʫʛʣʝʨʦʜʥʦʛʦ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʫʩʣʦʚʠʷʭ ʨʘʩʪʷʞʝʥʠʷ, ʩʞʘʪʠʷ ʠ 

ʪʨʝʭʪʦʯʝʯʥʦʛʦ ʠʟʛʠʙʘ. ʇʨʝʜʣʦʞʝʥ ʤʝʭʘʥʠʟʤ ʜʝʬʦʨʤʘʮʠʠ ʠ ʨʘʟʨʫʰʝʥʠʷ ʪʘʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʠ 

ʝʛʦ ʩʞʘʪʠʠ ʠ ʨʘʩʪʷʞʝʥʠʠ. ʆʧʨʝʜʝʣʝʥʘ ʤʠʥʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʘʨʤʠʨʫʶʱʠʭ ʩʪʝʨʞʥʝʡ ʚ ʫʛʣʝʨʦʜʥʦʡ 

ʤʘʪʨʠʮʝ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʵʬʬʝʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʚʥʝʰʥʝʡ ʥʘʛʨʫʟʢʝ.  
 

 

         1.1.2. ɼɽʌʆʈʄɸʎʀʗ ʀ ʈɸɿʈʋʐɽʅʀɽ ʋɻʃɽʈʆɼ-ʋɻʃɽʈʆɼʅʓʍ 

ʂʆʄʇʆɿʀʎʀʆʅʅʓʍ ʄɸʊɽʈʀɸʃʆɺ ʇʈʀ ʉɾɸʊʀʀ: ɺʃʀʗʅʀɽ ʉɺʗɿʋʖʑʀʍ 

ʄɸʊʈʀʎ 

 

         ɸʥʪʘʥʦʚʠʯ ɸ.ɸ.,   ʂʦʣʝʩʥʠʢʦʚ ʉ.ɸ. // ʄʘʪʝʨʠʘʣʳ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

çɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʧʨʦʯʥʦʩʪʠè. ï 2020. - ʉ.50-52 

  

         ʈʘʥʝʝ ʤʳ ʧʨʦʚʝʣʠ ʨʘʩʯʝʪʥʳʝ ʦʮʝʥʢʠ ʫʨʦʚʥʝʡ ʧʨʦʯʥʦʩʪʥʳʭ ʠ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠ ʨʘʩʪʷʞʝʥʠʠ ʪʨʝʭʤʝʨʥʦ ʘʨʤʠʨʦʚʘʥʥʳʭ ʋʋʂʄ ʩ ʧʦʣʠʤʝʨʥʳʤʠ ʠ 

ʫʛʣʝʨʦʜʥʳʤʠ ʤʘʪʨʠʮʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʧʦ ʨʘʟʣʠʯʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʠʟʦʩʪʘʪʠʯʝʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʛʣʝʨʦʜʥʳʭ ʤʘʪʨʠʮ ʠʟ ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʧʝʢʘ [2] 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʫʛʣʝʨʦʜʥʳʝ ʢʦʤʧʦʟʠʪʳ ʩʦ ʩʚʦʡʩʪʚʘʤʠ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠʤʠ ʢ ʫʛʣʝʧʣʘʩʪʠʢʘʤ 

ʥʘ ʦʩʥʦʚʝ ʵʧʦʢʩʠʜʥʦʡ ʩʤʦʣʳ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʠʣʫʯʰʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʦʯʥʦʩʪʠ ʘʨʤʠʨʫʶʱʠʭ ʥʘʧʦʣʥʠʪʝʣʝʡ. ʇʦʵʪʦʤʫ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʠʥʪʝʨʝʩ ʧʨʦʚʝʩʪʠ 

ʩʨʘʚʥʝʥʠʝ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠ ʩʞʘʪʠʠ ʋʋʂʄ ʩ ʫʛʣʝʨʦʜʥʳʤʠ 

ʤʘʪʨʠʮʘʤʠ ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ. ʇʨʠ ʵʪʦʤ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʪʝ ʞʝ ʪʨʝʭʤʝʨʥʦ ʘʨʤʠʨʦʚʘʥʥʳʝ 

ʢʦʤʧʦʟʠʪʳ. 

 
 

 

 

 

 

 

 

 

          

 



5 
 

         1.1.3. ɺʃʀʗʅʀɽ ʉʍɽʄʓ ɸʈʄʀʈʆɺɸʅʀʗ ʋɻʃɽʈʆɼ-ʋɻʃɽʈʆɼʅʓʍ 

ʂʆʄʇʆɿʀʎʀʆʅʅʓʍ ʄɸʊɽʈʀɸʃʆɺ ʅɸ ʀʍ ɼɽʌʆʈʄɸʎʀʖ ʀ ʈɸɿʈʋʐɽʅʀɽ ʇʈʀ 

ʉɾɸʊʀʀ 

 

         ɸʥʪʘʥʦʚʠʯ ɸ.ɸ.,  ʂʦʣʝʩʥʠʢʦʚ ʉ.ɸ. // ʄʘʪʝʨʠʘʣʳ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

çɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʧʨʦʯʥʦʩʪʠè. ï 2020. - ʉ.287-289 

  

          ʇʨʦʯʥʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ ʫʛʣʝʨʦʜ-ʫʛʣʝʨʦʜʥʳʭ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʋʋʂʄ), ʝʩʪʝʩʪʚʝʥʥʦ, ʟʘʚʠʩʷʪ ʦʪ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʚʦʡʩʪʚ ʩʦʩʪʘʚʣʷʶʱʠʭ ʠʭ ʢʦʤʧʦʥʝʥʪ: 

ʫʛʣʝʨʦʜʥʦʛʦ ʘʨʤʠʨʫʶʱʝʛʦ ʥʘʧʦʣʥʠʪʝʣʷ ʠ ʩʚʷʟʫʶʱʝʡ 

ʫʛʣʝʨʦʜʥʦʡ ʤʘʪʨʠʮʳ. ʂʨʦʤʝ ʪʦʛʦ, ʦʯʝʚʠʜʥʦ, ʯʪʦ ʩʚʦʡʩʪʚʘ 

ʋʋʂʄ ʙʫʜʫʪ ʪʘʢʞʝ ʟʘʚʠʩʝʪʴ ʦʪ ʩʭʝʤʳ ʘʨʤʠʨʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʘ. 

ɺʦ ʤʥʦʛʠʭ ʧʨʦʤʳʰʣʝʥʥʦ ʚʳʧʫʩʢʘʝʤʳʭ ʦʙʲʝʤʥʦ 

ʘʨʤʠʨʦʚʘʥʥʳʭ ʋʋʂʄ ʚ ʢʘʯʝʩʪʚʝ ʘʨʤʠʨʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʪʝʨʞʥʠ ʜʠʘʤʝʪʨʦʤ 1,18ï1,19 ʤʤ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ 

ʫʛʣʝʨʦʜʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʥʠʪʝʡ 

ʤʝʪʦʜʦʤ ʧʫʣʪʨʫʟʠʠ. ʀʟ ʵʪʠʭ 

ʩʪʝʨʞʥʝʡ ʩʦʙʠʨʘʝʪʩʷ ʘʨʤʠʨʫʶʱʠʡ ʢʘʨʢʘʩ, ʢʦʪʦʨʳʡ ʟʘʪʝʤ 

ʟʘʧʦʣʥʷʝʪʩʷ ʩʚʷʟʫʶʱʝʡ ʫʛʣʝʨʦʜʥʦʡ ʤʘʪʨʠʮʝʡ ʧʦ ʪʦʡ ʠʣʠ 

ʠʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. ʈʘʩʩʤʦʪʨʠʤ ʜʚʝ ʩʭʝʤʳ ʩʙʦʨʢʠ 

ʘʨʤʠʨʫʶʱʠʭ ʢʘʨʢʘʩʦʚ: ʪʨʝʭʤʝʨʥʳʡ 3D ʠ ʯʝʪʳʨʝʭʤʝʨʥʳʡ 

4D-L ʠ ʧʨʦʩʣʝʜʠʤ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʜʝʬʦʨʤʘʮʠʶ ʧʨʠ ʩʞʘʪʠʠ 

ʋʋʂʄ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʟʦʩʪʘʪʠʯʝʩʢʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʢʘʨʙʦʥʠʟʘʮʠʠ   ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʧʝʢʘ.   

 

 

 

1.1.4. ʈɸɿʈɸɹʆʊʂɸ ʉʊʈʋʂʊʋʈʅʆ-ʌʋʅʂʎʀʆʅɸʃʔʅʆʁ ʄʆɼɽʃʀ 

ʊɽʍʅʆʃʆɻʀʏɽʉʂʆɻʆ ʇʈʆʎɽʉʉɸ ʀɿɻʆʊʆɺʃɽʅʀʗ ʋɻʃɽʈʆɼ-ʂɽʈɸʄʀʏɽʉʂʀʍ 

ʂʆʄʇʆɿʀʊʆɺ ʄɽʊʆɼʆʄ ʇʈʆʇʀʊʂʀ ʈɸʉʇʃɸɺɸʄʀ 

 

ɺʦʣʢʦʚʘ ɺ.ɸ., ɺʦʣʢʦʚ ɺ.ʉ. // ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʚʝʩʪʥʠʢ. ï 2020. - ˉ2. ï 

ʉ.161-171 

  

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʠʥʮʠʧʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʞʠʜʢʦʬʘʟʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɺ ʭʦʜʝ 

ʦʟʥʘʢʦʤʣʝʥʠʷ ʩ ʤʝʪʦʜʘʤʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʳʣ ʚʳʙʨʘʥ ʤʝʪʦʜ IDEF3 ʢʘʢ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʡ 

ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ. ʈʘʟʨʘʙʦʪʘʥʳ ʤʦʜʝʣʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʣʫʯʝʥʠʷ ʫʛʣʝʨʦʜ-

ʢʝʨʘʤʠʯʝʩʢʦʛʦ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʤʝʪʦʜʦʤ 

ʧʨʦʧʠʪʢʠ ʨʘʩʧʣʘʚʘʤʠ, ʢʦʪʦʨʳʝ ʥʝ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʨʘʥʝʝ ʚ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ. ʇʨʝʜʩʪʘʚʣʝʥʳ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʘʢʪʠʯʝʩʢʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ.  ʈʠʩ. ʉʭʝʤʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʣʫʯʝʥʠʷ ʫʛʣʝʨʦʜ-

ʢʝʨʘʤʠʯʝʩʢʦʛʦ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʤʝʪʦʜʦʤ 

ʧʨʦʧʠʪʢʠ ʨʘʩʧʣʘʚʦʤ. 
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1.1.5. ʆɹʆʉʅʆɺɸʅʀɽ ʌɸʂʊʆʈʆɺ ʊɽʍʅʆʃʆɻʀʏɽʉʂʆɻʆ ʇʈʆʎɽʉʉɸ 

ʀɿɻʆʊʆɺʃɽʅʀʗ ʋɻʃɽʈʆɼ-ʂɽʈɸʄʀʏɽʉʂʆɻʆ ʂʆʄʇʆɿʀʎʀʆʅʅʆɻʆ 

ʄɸʊɽʈʀɸʃɸ ʄɽʊʆɼʆʄ ʇʈʆʇʀʊʂʀ ʈɸʉʇʃɸɺɸʄʀ, ʆʇʈɽɼɽʃʗʖʑʀʍ 

ʂɸʏɽʉʊɺʆ ʇʆʃʋʏɸɽʄʆɻʆ ʄɸʊɽʈʀɸʃɸ 

 

ɸʥʪʠʧʦʚʘ ʊ.ʅ., ɺʦʣʢʦʚʘ ɺ.ɸ. // ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʚʝʩʪʥʠʢ. ï 2020. - ˉ2 

(24). ï ʉ.150-160 

    

ɺ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʧʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʫʛʣʝʨʦʜ-ʢʝʨʘʤʠʯʝʩʢʦʛʦ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʤʝʪʦʜʦʤ ʧʨʦʧʠʪʢʠ ʨʘʩʧʣʘʚʘʤʠ. ʆʧʨʝʜʝʣʝʥʘ ʥʦʤʝʥʢʣʘʪʫʨʘ ʬʘʢʪʦʨʦʚ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʚʣʠʷʶʱʠʭ ʥʘ ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ, 

ʠʟʛʦʪʘʚʣʠʚʘʝʤʦʛʦ ʫʛʣʝʨʦʜ-ʢʝʨʘʤʠʯʝʩʢʦʛʦ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʤʝʪʦʜʦʤ ʧʨʦʧʠʪʢʠ 

ʨʘʩʧʣʘʚʘʤʠ. ʄʝʪʦʜʦʤ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ ʚʳʷʚʣʝʥʳ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʬʘʢʪʦʨʳ ʚ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʠʟʛʦʪʦʚʣʝʥʠʷ ʫʛʣʝʨʦʜ-ʢʝʨʘʤʠʯʝʩʢʦʛʦ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ. ʈʠʩ. ʉʠʩʪʝʤʘ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʫʛʣʝʨʦʜ-

ʢʝʨʘʤʠʯʝʩʢʠʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.1.6. ʉʊʈʋʂʊʋʈʅʓʁ ʂʈʀʊɽʈʀʁ ʇʈʆʏʅʆʉʊʀ ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʆ 

ɸʈʄʀʈʆɺɸʅʅʓʍ ʋɻʃɽʈʆɼ-ʋɻʃɽʈʆɼʅʓʍ ʂʆʄʇʆɿʀʎʀʆʅʅʓʍ ʄɸʊɽʈʀɸʃʆɺ 

 

ʄʘʛʥʠʪʩʢʠʡ ʀ.ɺ. // ɺʝʩʪʥʠʢ ʇʝʨʤʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ 

ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʄʝʭʘʥʠʢʘ. ï 2020. - ˉ3. ï ʉ.48-59 

  

ɺ ʨʘʙʦʪʝ ʩʬʦʨʤʫʣʠʨʦʚʘʥ ʩʪʨʫʢʪʫʨʥʳʡ ʢʨʠʪʝʨʠʡ ʧʨʦʯʥʦʩʪʠ 

ʫʛʣʝʨʦʜ-ʫʛʣʝʨʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩʦ ʩʭʝʤʦʡ ʘʨʤʠʨʦʚʘʥʠʷ 4ɼʃ. ɺ 

ʵʪʦʡ ʩʭʝʤʝ ʚʦʣʦʢʥʠʩʪʳʡ ʥʘʧʦʣʥʠʪʝʣʴ ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʝʭ ʩʝʤʝʡʩʪʚ 

ʵʣʝʤʝʥʪʦʚ, ʪʨʠ ʠʟ ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʧʘʨʘʣʣʝʣʴʥʳʭ 

ʧʣʦʩʢʦʩʪʷʭ ʧʦʜ ʫʛʣʘʤʠ 120Á ʜʨʫʛ ʢ ʜʨʫʛʫ, ʘ ʯʝʪʚʝʨʪʦʝ - 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʠʤ. ʈʘʩʩʤʘʪʨʠʚʘʣʦʩʴ ʧʝʨʚʦʝ ʨʘʟʨʫʰʝʥʠʝ 

ʤʘʪʝʨʠʘʣʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʝʛʦ ʧʨʝʜʝʣʫ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ, ʪ.ʝ. 

ʤʦʤʝʥʪʫ, ʢʦʛʜʘ ʦʜʠʥ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ ʢʦʤʧʦʟʠʪʘ ʥʘʯʠʥʘʝʪ 

ʦʪʢʣʦʥʷʪʴʩʷ ʦʪ ʣʠʥʝʡʥʦ-ʫʧʨʫʛʦʛʦ ʧʦʚʝʜʝʥʠʷ. ʂʦʤʧʦʟʠʮʠʦʥʥʳʡ 

ʤʘʪʝʨʠʘʣ ʩʯʠʪʘʣʩʷ ʩʪʨʫʢʪʫʨʥʦ-ʥʝʦʜʥʦʨʦʜʥʳʤ, ʩʦʩʪʦʷʱʠʤ ʠʟ 

ʤʘʪʨʠʮʳ ʠ ʘʨʤʠʨʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ - ʩʪʝʨʞʥʝʡ. ʉʪʝʨʞʥʠ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʳʡ ʢʦʤʧʦʟʠʪ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʧʨʷʞʝʥʥʦ-

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʤʘʪʝʨʠʘʣʘ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʝʛʦ 

ʪʨʝʭʫʨʦʚʥʝʚʘʷ ʫʧʨʫʛʘʷ ʤʦʜʝʣʴ, ʠʩʧʦʣʴʟʫʶʱʘʷ ʥʘ ʤʠʢʨʦʫʨʦʚʥʝ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ, ʘ ʥʘ 

ʚʳʩʦʢʠʭ ʫʨʦʚʥʷʭ - ʤʝʪʦʜ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʯʠʩʣʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʙʳʣʘ 

ʚʳʜʝʣʝʥʘ ʩʪʨʫʢʪʫʨʥʘʷ ʷʯʝʡʢʘ ʤʘʪʝʨʠʘʣʘ. 
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1.1.7. ʀʅʊɽɻʈɸʎʀʗ ʉʆɺʈɽʄɽʅʅʓʍ ʄɽʊʆɼʆɺ ʀ ʉʈɽɼʉʊɺ ʂʆʅʊʈʆʃʗ ɺ 

ʊɽʍʅʆʃʆɻʀʀ ʇʈʆʀɿɺʆɼʉʊɺɸ ʀɿɼɽʃʀʁ ʀɿ ʂʆʄʇʆɿʀʎʀʆʅʅʓʍ 

ʄɸʊɽʈʀɸʃʆɺ 

 

ʃʶʜʦʛʦʚʩʢʠʡ ʇ.ʃ., ʅʘʫʤʦʚ ɸ.ɺ., ʋʣʴʷʥʦʚʘ ʅ.ɺ. // ʀʟʚʝʩʪʠʷ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ. 

ɸʚʠʘʮʠʦʥʥʘʷ ʪʝʭʥʠʢʘ. ï 2020. - ˉ2. ï ʉ.147-150 

  

ʈʘʟʨʘʙʦʪʘʥʘ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʦʩʥʦʚʥʳʭ ʵʪʘʧʦʚ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʟʜʝʣʠʡ ʠʟ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʠʭ 

ʩʝʨʠʡʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ. 

 

 

1.1.8. ʅʆɺʓɽ ɺʆɿʄʆɾʅʆʉʊʀ 3D-ʊʂɸʏɽʉʊɺɸ ɼʃʗ ʇʆʃʋʏɽʅʀʗ ʆɹʒɪʄʅʆ-

ɸʈʄʀʈʋʖʑʀʍ ʇʈɽʌʆʈʄ 
 

ɹʝʣʠʥʠʩ ʇ.ɻ., ʃʫʢʴʷʥʝʥʢʦ ʖ.ɺ. // ʄʘʪʝʨʠʘʣʳ IV ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ çʇʦʣʠʤʝʨʥʳʝ ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷè. ï 2019. ï ʉ.99-109 

  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʥʘ ʦʩʥʦʚʝ 3D-ʮʝʣʴʥʦʪʢʘʥʳʭ ʦʙʲʸʤʥʦ-

ʘʨʤʠʨʦʚʘʥʥʳʭ ʧʨʝʬʦʨʤ ʚʩʝ ʙʦʣʴʰʝ ʥʘʭʦʜʷʪ ʧʨʠʤʝʥʝʥʠʝ ʚ ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʤ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ. 

ʊʘʢʠʝ ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠʤʝʶʪ ʧʦʚʳʰʝʥʥʫʶ ʩʪʦʡʢʦʩʪʴ ʢ ʨʘʩʩʣʘʠʚʘʥʠʶ, ʦʪʣʠʯʘʶʪʩʷ 

ʚʳʩʦʢʠʤʠ ʫʩʪʘʣʦʩʪʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʴʶ ʚ ʟʦʥʝ ʢʦʥʮʝʥʪʨʘʪʦʨʦʚ 

ʥʘʧʨʷʞʝʥʠʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʪʘʢʠʭ ʧʨʝʬʦʨʤ ʧʦʟʚʦʣʷʝʪ 

ʫʧʨʦʩʪʠʪʴ ʧʨʦʙʣʝʤʫ 

ʩʦʝʜʠʥʝʥʠʡ ʚ ʩʙʦʨʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʷʭ, ʦʙʝʩʧʝʯʠʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʅʦʚʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ 3D-ʪʢʘʯʝʩʪʚʘ 

ʨʘʩʰʠʨʷʶʪ ʧʦʪʝʥʮʠʘʣʴʥʳʝ 

ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʘʨʤʠʨʦʚʘʥʥʳʭ ʢʦʤʧʦʟʠʪʦʚ ʚ 

ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ. 

 

 

1.1.9. ʄɽʍɸʅʀʏɽʉʂʀɽ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ʀ ʇʆʂɸɿɸʊɽʃʀ 

ɺʃɸɻʆʇɽʈɽʅʆʉɸ ʅɸʅʆʄʆɼʀʌʀʎʀʈʆɺɸʅʅʆɻʆ ʋɻʃɽʇʃɸʉʊʀʂɸ 

 

ʉʪʘʨʮʝʚ ɺ.ʆ.,  ɺʘʣʝʚʠʥ ɽ.ʆ.,  ɻʫʥʷʝʚʘ ɸ.ɻ.  // ʄʘʪʝʨʠʘʣʳ IV ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʇʦʣʠʤʝʨʥʳʝ ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷè. ï 2019. ï ʉ.6-35 

 

ʀʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʚʣʘʛʠ ʥʘ ʟʥʘʯʝʥʠʷ ʧʨʝʜʝʣʦʚ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʠʟʛʠʙʝ ʠ ʩʞʘʪʠʠ 

ʦʙʨʘʟʮʦʚ ʥʘʥʦʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʫʛʣʝʧʣʘʩʪʠʢʘ, ʩʦʜʝʨʞʘʱʝʛʦ 0,5% ʠ 3,0% ʤʘʩʩ. ʫʛʣʝʨʦʜʥʦʛʦ 

ʥʘʥʦʤʦʜʠʬʠʢʘʪʦʨʘ (ʘʩʪʨʘʣʝʥ). ʀʩʩʣʝʜʦʚʘʥʘ ʢʠʥʝʪʠʢʘ ʤʘʩʩʳ ʠ ʦʧʨʝʜʝʣʝʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʚʣʘʛʦʧʝʨʝʥʦʩʘ ʦʙʨʘʟʮʦʚ ʫʛʣʝʧʣʘʩʪʠʢʘ. ʈʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʯʠʩʣʝʥʥʦʛʦ ʠ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʨʫʰʝʥʠʷ ʥʘ ʥʘʯʘʣʴʥʳʭ ʩʪʘʜʠʷʭ ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʩʪʘʨʝʥʠʷ 

ʥʘ ʦʩʥʦʚʝ ʘʣʛʦʨʠʪʤʦʚ ʨʝʰʝʥʠʷ ʢʨʘʝʚʳʭ ʟʘʜʘʯ ʜʣʷ ʞʝʩʪʢʠʭ ʩʠʩʪʝʤ ʥʝʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ 

(ʤʝʪʦʜ ʢʦʣʣʦʢʘʮʠʡ). 
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1.1.10. ʌʈɸʂʊʆɻʈɸʌʀʏɽʉʂʀɽ ʆʉʆɹɽʅʅʆʉʊʀ ʄɽɾʉʃʆɽɺʆɻʆ 

ʈɸɿʈʋʐɽʅʀʗ ʕʇʆʂʉʀʇʆʃʀʉʋʃʔʌʆʅʆɺʆɻʆ ʋɻʃɽʇʃɸʉʊʀʂɸ 

 

ɻʫʣʷʝʚ ɸ.ʀ., ʗʢʦʚʣʝʚ ʅ.ʆ., ʆʨʝʰʢʦ ɽ.ʀ. // ʄʘʪʝʨʠʘʣʳ IV ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʇʦʣʠʤʝʨʥʳʝ ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷè. ï 2019. ï ʉ.36-50 

  

ʆʧʨʝʜʝʣʝʥʘ ʤʝʞʩʣʦʝʚʘʷ ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʴ ʧʦ ʤʦʜʘʤ I ʠ II, ʘ ʪʘʢʞʝ ʧʦ ʩʤʝʰʘʥʥʦʡ ʤʦʜʝ 

I+II ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʦʛʦ ʵʧʦʢʩʠʧʦʣʠʩʫʣʴʬʦʥʦʚʦʛʦ ʫʛʣʝʧʣʘʩʪʠʢʘ. ʇʨʦʚʝʜʝʥ ʬʨʘʢʪʦʛʨʘʬʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʠ ʦʧʠʩʘʥʳ ʤʠʢʨʦʤʝʭʘʥʠʟʤʳ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʨʫʰʝʥʠʷ ʫʛʣʝʧʣʘʩʪʠʢʘ. 

 

 

1.1.11. ɸʅɸʃʀɿ ʆʊɽʏɽʉʊɺɽʅʅʓʍ ʀ ɿɸʈʋɹɽɾʅʓʍ ʊɽʍʅʆʃʆɻʀʁ 

ʇʆʃʋʏɽʅʀʗ ʂʆʄʇʆɿʀʎʀʀ AlN-SiC 

 

ɹʝʣʦʚʘ  ɻ.ʉ., ʊʠʪʦʚʘ  ʖ.ɺ., ʄʘʡʜʘʥ  ɼ.ɸ. // ʉʦʚʨʝʤʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʪʝʭʥʠʢʘ ʠ 

ʪʝʭʥʦʣʦʛʠʠ. ï 2020. - ˉ3 (30). ï ʉ.10-16 

   

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʦʢʘʟʘʥ ʘʥʘʣʠʟ ʪʝʭʥʦʣʦʛʠʡ ʧʦʣʫʯʝʥʠʷ ʥʠʪʨʠʜʥʦ-ʢʘʨʙʠʜʥʦʡ ʢʦʤʧʦʟʠʮʠʠ 

AlN-SiC. ʇʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʢʦʤʧʦʟʠʮʠʠ AlN-SiC, ʢʦʪʦʨʳʝ ʧʦʢʘʟʳʚʘʶʪ ʚʘʞʥʦʩʪʴʶ 

ʝʝ ʧʨʠʤʝʥʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʈʘʩʩʤʦʪʨʝʥʳ ʠʟʚʝʩʪʥʳʝ ʤʝʪʦʜʳ 

ʧʦʣʫʯʝʥʠʷ ʢʦʤʧʦʟʠʮʠʠ AlN-SiC, ʪʘʢʠʝ ʢʘʢ, ʤʝʪʦʜ ʢʦʥʜʝʥʩʘʮʠʠ ʠʟ ʛʘʟʦʚʦʡ ʬʘʟʳ (PVD), ʩʠʥʪʝʟ 

ʛʦʨʝʥʠʝʤ ʪʚʝʨʜʦʛʦ ʨʘʩʪʚʦʨʘ AlN-SiC ʙʝʟ ʧʨʠʣʦʞʝʥʠʷ ʜʘʚʣʝʥʠʷ, ʤʝʪʦʜ ʛʦʨʷʯʝʛʦ ʧʨʝʩʩʦʚʘʥʠʷ ʠ 

ʩʘʤʦʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʡʩʷ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʡ ʩʠʥʪʝʟ ʢʦʤʧʦʟʠʮʠʠ AlN-SiC. ʇʦʢʘʟʘʥʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʥʠʪʨʠʜʥʦ-ʢʘʨʙʠʜʥʦʡ ʢʝʨʘʤʠʢʠ. 

 

 

1.1.12. ʕʃɽʂʊʈʆʇʆʃʀʈʆɺʂɸ ʋɻʃɽʈʆɼʅʆɻʆ ɺʆʃʆʂʅɸ ʉ ʅʀʂɽʃɽɺʓʄ 

ʇʆʂʈʓʊʀɽʄ ʀ ɹɽɿ ʅɽɻʆ 

 

Electric poling of carbon fiber with and without nickel coating /  D.D.L.Chung XiangXi. ï 

Carbon. - 2020. ï Vol.162. -  P.25-35 

  

ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʚʧʝʨʚʳʝ ʩʦʦʙʱʘʝʪʩʷ ʦʙ ʵʣʝʢʪʨʠʯʝʩʢʦʤ ʧʦʣʠʨʦʚʘʥʠʠ ʫʛʣʝʨʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʄʘʪʝʨʠʘʣ - ʫʛʣʝʨʦʜʥʦʝ ʚʦʣʦʢʥʦ (ʥʘ ʦʩʥʦʚʝ ʧʦʣʠʘʢʨʠʣʦʥʠʪʨʠʣʘ, ʞʛʫʪ ʠʟ 12000 ʚʦʣʦʢʦʥ, 

ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʵʣʝʢʪʨʦʜʘʤʠ 40 ʤʤ) ʩ ʥʠʢʝʣʝʚʳʤ ʧʦʢʨʳʪʠʝʤ ʠʣʠ ʙʝʟ ʥʝʛʦ.  ʇʦʣʠʨʦʚʢʘ  

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʨʦʭʦʞʜʝʥʠʝ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ.  ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʷʨʠʟʘʮʠʠ  

ʚʦʟʥʠʢʘʝʪ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ, ʢʦʪʦʨʦʝ ʧʨʦʪʠʚʦʩʪʦʠʪ ʧʨʠʣʦʞʝʥʥʦʤʫ ʧʦʣʶ, ʪʝʤ ʩʘʤʳʤ 

ʫʚʝʣʠʯʠʚʘʷ ʢʘʞʫʱʝʝʩʷ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʦʩʪʦʷʥʥʦʤʫ ʪʦʢʫ. ɼʣʷ ʚʦʣʦʢʥʘ ʙʝʟ 

ʧʦʢʨʳʪʠʷ ʯʝʨʝʟ 80 ʩʝʢʫʥʜ ʧʦʜʘʯʠ ʪʦʢʘ 10 000 ʤɸ ʢʘʞʫʱʝʝʩʷ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʣʠ ʵʬʬʝʢʪʠʚʥʘʷ 

ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʥʘ 1,3%, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 2800 ʵʣʝʢʪʨʦʥʘʤ, 

ʫʯʘʩʪʚʫʶʱʠʤ ʚ ʧʦʣʷʨʠʟʘʮʠʠ (5,3 Ĭ 10
-16
) ʥʦʩʠʪʝʣʝʡ, ʚʢʣʶʯʘʷ ʩʦʙʩʪʚʝʥʥʳʝ ʥʦʩʠʪʝʣʠ ʠ 

ʠʥʞʝʢʪʠʨʦʚʘʥʥʳʝ ʵʣʝʢʪʨʦʥʳ. ʅʠʢʝʣʝʚʦʝ ʧʦʢʨʳʪʠʝ ʫʩʠʣʠʚʘʝʪ ʧʦʣʷʨʠʟʘʮʠʶ, ʥʦ ʩʥʠʞʘʝʪ ʜʦʣʶ 

ʫʯʘʩʪʚʫʶʱʠʭ ʥʦʩʠʪʝʣʝʡ. ʕʪʘ ʜʦʣʷ ʤʦʥʦʪʦʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʧʦʜʘʯʠ 

ʪʦʢʘ ʜʣʷ ʚʦʣʦʢʥʘ ʩ ʥʠʢʝʣʝʚʳʤ ʧʦʢʨʳʪʠʝʤ, ʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʘ ʟʘʪʝʤ ʫʤʝʥʴʰʘʝʪʩʷ ʜʣʷ ʚʦʣʦʢʥʘ 

ʙʝʟ ʧʦʢʨʳʪʠʷ.  (ʐ.) (ɸʥʛʣ) 
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1.2.  ʋɻʃɽʈʆɼʅʓɽ ʄɸʊɽʈʀɸʃʓ ɼʃʗ ʊɽʇʃʆɿɸʑʀʊʓ 

 

 

1.2.1. ʇʆʉʊʈʆɽʅʀɽ ʉʀʉʊɽʄʓ ʊɽʇʃʆɿɸʑʀʊʓ ʀɿ ʋɻʃɽʈʆɼʅʓʍ 

ʂʆʄʇʆɿʀʎʀʆʅʅʓʍ ʄɸʊɽʈʀɸʃʆɺ ʉ ʇʆʂʈʓʊʀʗʄʀ ɼʃʗ 

ʊɽʇʃʆʅɸʇʈʗɾɽʅʅʓʍ ʂʆʅʉʊʈʋʂʎʀʁ ɼɺʀɻɸʊɽʃɽʁ ʃɽʊɸʊɽʃʔʅʓʍ 

ɸʇʇɸʈɸʊʆɺ 

 

ʉʦʨʦʢʠʥ  ɺ.ɸ., ʂʦʧʳʣʦʚ  ɸ.ɺ., ʊʠʭʦʤʠʨʦʚ  ʄ.ɸ. // ʊʨʫʜʳ ʄɸʀ. ï 2015. - ˉ84. ï ʉ.11 

  

ʇʦʩʪʨʦʝʥʠʝ ʩʠʩʪʝʤʳ ʪʝʧʣʦʟʘʱʠʪʳ ʪʝʧʣʦʥʘʧʨʷʞʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʜʚʠʛʘʪʝʣʝʡ 

ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ʠʟ ʫʛʣʝʨʦʜʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʦʛʥʝʚʦʡ ʩʪʝʥʢʠ, ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ ʪʦʧʣʠʚʘ, ʜʘʚʣʝʥʠʷ ʠ ʪ.ʜ. 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʧʦʚʨʝʞʜʝʥʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʦʪ ʪʝʧʣʦʵʨʦʟʠʦʥʥʦʛʦ, ʪʝʧʣʦʭʠʤʠʯʝʩʢʦʛʦ ʠ 

ʪʝʨʤʦʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʪʦʢʘ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ ʪʦʧʣʠʚʘ, ʪʝʧʣʦʥʘʧʨʷʞʝʥʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʨʘʢʝʪʥʳʭ ʠ ʘʚʠʘʮʠʦʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʠʟ ʫʛʣʝʨʦʜʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʧʨʝʜʣʦʞʝʥʳ ʩʧʦʩʦʙʳ ʠʭ ʪʝʧʣʦʟʘʱʠʪʳ. 

 

 

 1.2.2. ʇʃʀʊʆʏʅʓɽ ʊɽʇʃʆɿɸʑʀʊʅʓɽ ʂʆʅʉʊʈʋʂʎʀʀ ʄʅʆɻʆʈɸɿʆɺʓʍ 

ʂʆʉʄʀʏɽʉʂʀʍ ɸʇʇɸʈɸʊʆɺ ʉ ʈɸɿʃʀʏʅʓʄʀ ʅɸʈʋɾʅʓʄʀ ʉʀʃʆɺʓʄʀ 

ʕʃɽʄɽʅʊɸʄʀ 

 

         ɺ.ɻ. ʊʠʭʠʡ, ɺ.ɺ. ɻʫʩʝʚ, ɸ.ʄ. ʇʦʪʘʧʦʚ // ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʚʘʨʢʘ. ï 2015. - ˉ3-4. ï ʉ.66  

 

         ʊʝʧʣʦʟʘʱʠʪʥʳʝ ʧʣʠʪʦʯʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ, 

ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʠʟ ʞʘʨʦʩʪʦʡʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʟʘʱʠʪʳ ʢʦʨʧʫʩʦʚ ʢʦʩʤʠʯʝʩʢʠʭ 

ʘʧʧʘʨʘʪʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ, 

ʞʘʨʦʩʪʦʡʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʣʠʪʦʢ 

ʪʝʧʣʦʟʘʱʠʪʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʫʛʣʝʨʦʜ-ʫʛʣʝʨʦʜʥʳʝ ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, 

ʞʘʨʦʩʪʦʡʢʠʝ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʩʧʣʘʚʳ ʠ 

ʢʦʥʩʪʨʫʢʮʠʦʥʥʘʷ ʢʝʨʘʤʠʢʘ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʙʦʪʝ 

ʧʨʦʚʝʜʝʥʘ ʨʘʩʯʝʪʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ 

ʧʨʦʯʥʦʩʪʥʳʭ ʩʚʦʡʩʪʚ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʧʣʠʪʦʢ 

ʪʝʧʣʦʟʘʱʠʪʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʚʦʟʚʨʘʱʘʝʤʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ, ʠʤʝʶʱʠʭ ʤʝʪʘʣʣʠʯʝʩʢʠʡ 

ʥʘʨʫʞʥʳʡ ʩʠʣʦʚʦʡ ʵʣʝʤʝʥʪ ʠ ʢʦʨʧʫʩ ʠʟ ʫʛʣʝʨʦʜ-ʫʛʣʝʨʦʜʥʦʛʦ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʘ 

ʪʘʢʞʝ ʧʣʠʪʦʢ ʠʟ ʫʛʣʝʨʦʜ-ʫʛʣʝʨʦʜʥʳʭ ʠ ʢʝʨʘʤʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ. ʈʘʩʩʤʦʪʨʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʠ ʥʝʜʦʩʪʘʪʢʠ ʢʘʞʜʦʡ ʠʟ ʠʩʩʣʝʜʫʝʤʳʭ ʧʣʠʪʦʯʥʳʭ ʪʝʧʣʦʟʘʱʠʪʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ.   
 

1.3.3. ʋʏɽʅʓɽ ʉʇɹɻʋʇʊɼ ʈɸɿʈɸɹʆʊɸʃʀ ʊɽʇʃʆʀɿʆʃʗʎʀʖ, ʉʇʆʉʆɹʅʋʖ 

ɿɸʑʀʊʀʊʔ ʆʊ ʊɽʄʇɽʈɸʊʋʈ ɼʆ 3000 ÁC 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʜʠʟʘʡʥʘ //  https://sutd.ru/novosti_i_obyavleniya   // 2020. - ʤʘʡ 

         ɼʣʷ ʨʘʙʦʪʳ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʠʭ ʠ ʩʚʝʨʭʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʫʯʝʥʳʤʠ ʢʘʬʝʜʨʳ 

ʥʘʥʦʩʪʨʫʢʪʫʨʥʳʭ, ʚʦʣʦʢʥʠʩʪʳʭ ʠ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠʤ. ɸ. ʀ. ʄʝʦʩʘ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʜʠʟʘʡʥʘ 

ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʧʣʦʠʟʦʣʷʮʠʷ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʦʟʠʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ, ʩʦʩʪʦʷʱʠʡ 

https://sutd.ru/novosti_i_obyavleniya
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ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʣʦʝʚ, ʩʧʦʩʦʙʥʳʡ ʧʨʦʪʠʚʦʜʝʡʩʪʚʦʚʘʪʴ ʪʝʤʧʝʨʘʪʫʨʘʤ ʜʦ 3000ÁC 

ʚ ʠʥʝʨʪʥʦʡ ʩʨʝʜʝ ʠʣʠ ʚʘʢʫʫʤʝ. ʈʘʟʨʘʙʦʪʢʘ ʥʘʡʜʝʪ ʧʨʠʤʝʥʝʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʪʝʧʣʦʠʟʦʣʷʮʠʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʝʯʝʡ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʧʣʘʚʢʠ ʠʣʠ ʩʧʝʢʘʥʠʷ 

ʤʝʪʘʣʣʦʚ, ʧʦʣʫʯʝʥʠʷ ʢʝʨʘʤʠʢ, ʫʛʣʝʨʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʄʘʪʝʨʠʘʣ ʤʦʞʝʪ ʠʤʝʪʴ ʧʦʢʨʦʚʥʳʡ ʩʣʦʡ 

ʠʟ ʛʨʘʬʠʪʦʚʦʡ ʬʦʣʴʛʠ, ʢʦʪʦʨʘʷ ʟʘʱʠʱʘʝʪ ʝʛʦ ʦʪ ʦʛʥʝʚʦʡ ʥʘʛʨʫʟʢʠ ʠ ʧʨʠʜʘʝʪ ʞʝʩʪʢʦʩʪʴ, ʘ 

ʦʩʪʘʣʴʥʳʝ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʝ ʩʣʦʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʠʟʢʫʶ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ, ʫʙʝʨʝʛʘʷ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʦʪ ʧʦʪʝʨʴ ʪʝʧʣʘ. ʊʘʢʦʡ ʢʦʤʧʦʟʠʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ʠʤʝʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ ʧʝʨʝʜ 

ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʘʥʘʣʦʛʘʤʠ, ʘ ʠʤʝʥʥʦ ʪʫʛʦʧʣʘʚʢʠʤʠ ʤʝʪʘʣʣʘʤʠ ʠ ʨʘʟʣʠʯʥʳʤʠ ʩʧʣʘʚʘʤʠ, 

ʚʳʜʝʨʞʠʚʘʶʱʠʤʠ ʚʳʩʦʢʫʶ ʪʝʤʧʝʨʘʪʫʨʫ: ʦʥʘ ʜʝʰʝʚʣʝ, ʥʝ ʛʦʨʠʪ ʠ ʧʦʯʪʠ ʥʝ ʨʘʩʰʠʨʷʝʪʩʷ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ. ʊʘʢʞʝ ʪʝʧʣʦʠʟʦʣʷʮʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʠ ʟʘʧʘʪʝʥʪʦʚʘʥʥʘʷ ʫʯʝʥʳʤʠ 

ʉʇʙɻʋʇʊɼ, ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʢʘʢ ʯʘʩʪʴ ʟʘʱʠʪʳ ʦʪ ʩʚʝʨʭʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʧʨʠ 

ʟʘʧʫʩʢʝ ʠ ʧʦʩʘʜʢʝ ʢʦʩʤʠʯʝʩʢʠʭ ʢʦʨʘʙʣʝʡ ʢʘʢ ʚ ʢʘʯʝʩʪʚʝ ʘʙʣʷʮʠʦʥʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʪʘʢ ʠ ʚ 

ʢʘʯʝʩʪʚʝ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʪʝʧʣʦʟʘʱʠʪʳ. ʄʘʪʝʨʠʘʣ ʤʦʞʝʪ ʩʦʯʝʪʘʪʴ ʚ ʩʝʙʝ ʥʝ ʪʦʣʴʢʦ ʥʠʟʢʫʶ 

ʧʣʦʪʥʦʩʪʴ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʚʳʜʝʨʞʠʚʘʪʴ ʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʥʦ ʠ ʝʱʝ ʠʤʝʪʴ ʚʳʩʦʢʫʶ 

ʧʨʦʯʥʦʩʪʴ. ɼʦʙʠʪʴʩʷ ʵʪʦʛʦ ʤʦʞʥʦ ʟʘ ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ ʧʨʠ ʧʦʣʫʯʝʥʠʠ 

ʩʘʤʦʛʦ ʢʦʤʧʦʟʠʪʘ. 

 

 

  1.3.4. ʆʉʆɹɽʅʅʆʉʊʀ ʄɽʍɸʅʀɿʄɸ ʊɽʈʄʆʉʀʃʆɺʆɻʆ ʈɸɿʈʋʐɽʅʀʗ 

ʋɻʃɽʈʆɼʅʓʍ ʄɸʊɽʈʀɸʃʆɺ ʇʈʀ ʆɹʊɽʂɸʅʀʀ ʉɺɽʈʍɿɺʋʂʆɺʓʄ 

ɺʓʉʆʂʆʊɽʄʇɽʈɸʊʋʈʅʓʄ ɺʆɿɼʋʐʅʓʄ ʇʆʊʆʂʆʄ 

 

  ɺ. ɸ. ɸʬʘʥʘʩʴʝʚ, ʇ. ɺ. ʅʠʢʠʪʠʥ, ʆ. ɺ. ʊʫʰʘʚʠʥʘ  // ʊʝʧʣʦʬʠʟʠʢʘ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. ï 

2019. ï ʊ.57, ˉ4. ï ʉ.572-577 

  

ɺʳʧʦʣʥʝʥʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʘ ʨʘʟʨʫʰʝʥʠʷ 

ʫʛʣʝʨʦʜʥʳʭ ʪʝʧʣʦʟʘʱʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

(ʧʦʣʠʛʨʘʬʠʪʳ ʠ ʫʛʣʝʨʦʜʥʳʝ ʢʦʤʧʦʟʠʪʳ) ʩ 

ʰʝʨʦʭʦʚʘʪʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʧʨʠ ʦʙʪʝʢʘʥʠʠ 

ʩʚʝʨʭʟʚʫʢʦʚʳʤ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʤ 

ʚʦʟʜʫʰʥʳʤ ʧʦʪʦʢʦʤ. ʇʨʠ ʙʦʣʴʰʠʭ 

ʩʢʦʨʦʩʪʷʭ ʥʘʙʝʛʘʶʱʝʛʦ ʧʦʪʦʢʘ 

ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʪʘʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʤʦʞʝʪ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʦʣʱʠʥʝ ʧʦʛʨʘʥʠʯʥʦʛʦ 

ʩʣʦʷ. ʊʘʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʤʫ 

ʨʘʟʨʫʰʝʥʠʶ ʤʘʪʝʨʠʘʣʦʚ ʚʩʣʝʜʩʪʚʠʝ 

ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʫʥʦʩʘ ʤʘʩʩʳ, 

ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʛʘʟʦʜʠʥʘʤʠʢʦʡ ʪʝʯʝʥʠʷ ʠ 

ʪʝʨʤʦʭʠʤʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʥʘ 

ʰʝʨʦʭʦʚʘʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʅʘʩʪʦʷʱʘʷ 

ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʘʥʘʣʠʟʫ ʤʝʪʦʜʦʚ ʠ 

ʩʨʝʜʩʪʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʥʘʟʝʤʥʳʭ 

ʫʩʣʦʚʠʷʭ ʤʝʭʘʥʠʟʤʘ ʨʘʟʨʫʰʝʥʠʷ 

ʫʛʣʝʨʦʜʥʳʭ ʪʝʧʣʦʟʘʱʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʪʝʧʣʦʚʦʡ ʟʘʱʠʪʳ ʠʟʜʝʣʠʡ ʨʘʢʝʪʥʦ-

ʢʦʩʤʠʯʝʩʢʦʡ ʠ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʘʚʠʘʮʠʦʥʥʦʡ ʪʝʭʥʠʢʠ. 
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 1.3. ʎɽʃʃʖʃʆɿɸ, ɺʀʉʂʆɿɸ. ʋʄ ɺ ʄɽɼʀʎʀʅɽ 

 

 

1.3.1. ʇʃɸʅɸʈʅʓɽ ʇʆʊɽʅʎʀʆʄɽʊʈʀʏɽʉʂʀɽ ʉɽʅʉʆʈʓ ʅɸ ʆʉʅʆɺɽ 

ʋɻʃɽʈʆɼʅʓʍ ʄɸʊɽʈʀɸʃʆɺ ɼʃʗ ʆʇʈɽɼɽʃɽʅʀʗ ʎɽʌʆʊɸʂʉʀʄɸ ʀ 

ʎɽʌʋʈʆʂʉʀʄɸ   
 

ʂʫʣʘʧʠʥʘ ɽ.ɻ., ʂʫʣʘʧʠʥʘ ʆ.ʀ., ɸʥʢʠʥʘ ɺ.ɼ. // ɾʫʨʥʘʣ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʭʠʤʠʠ. ï 2020. ï 

ʊ.75, ˉ2. ï ʉ.145-152 

  

ʈʘʟʨʘʙʦʪʘʥʳ ʧʣʘʥʘʨʥʳʝ ʧʦʪʝʥʮʠʦʤʝʪʨʠʯʝʩʢʠʝ 

ʩʝʥʩʦʨʳ, ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʢ ʮʝʬʦʪʘʢʩʠʤʫ, 

ʮʝʬʫʨʦʢʩʠʤʫ, ʮʝʬʫʨʦʢʩʠʤ ʘʢʩʝʪʠʣʫ, ʥʘ ʦʩʥʦʚʝ 

ʛʨʘʬʠʪʘ ʠ ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʪʨʫʙʦʢ, ʫʩʪʘʥʦʚʣʝʥ 

ʦʧʪʠʤʘʣʴʥʳʡ ʩʦʩʪʘʚ ʤʝʤʙʨʘʥ ʠ ʫʛʣʝʨʦʜʩʦʜʝʨʞʘʱʠʭ 

ʯʝʨʥʠʣ. ʆʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʵʣʝʢʪʨʦʘʥʘʣʠʪʠʯʝʩʢʠʝ 

ʠ ʦʧʝʨʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝʥʩʦʨʦʚ. ʇʦʢʘʟʘʥʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʩʝʥʩʦʨʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʮʝʬʘʣʦʩʧʦʨʠʥʦʚʳʭ ʘʥʪʠʙʠʦʪʠʢʦʚ ʚ ʤʦʜʝʣʴʥʳʭ ʚʦʜʥʳʭ 

ʨʘʩʪʚʦʨʘʭ, ʚ ʨʦʪʦʚʦʡ ʞʠʜʢʦʩʪʠ ʧʨʠ ʤʘʣʳʭ ʦʙʲʝʤʘʭ 

ʧʨʦʙ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʥʦʛʦ ʚʝʱʝʩʪʚʘ ʚ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʘʭ. ʄʦʜʝʨʥʠʟʘʮʠʷ 

ʢʦʥʩʪʨʫʢʮʠʡ ʩʝʥʩʦʨʦʚ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʬʘʨʤʘʢʦʢʠʥʝʪʠʢʠ ʘʥʪʠʙʠʦʪʠʢʦʚ ʧʦ ʘʥʘʣʠʟʫ ʩʤʝʰʘʥʥʦʡ ʩʣʶʥʳ ʥʘ ʠʭ ʩʦʜʝʨʞʘʥʠʝ, ʜʣʷ 

ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʢʫʨʩʘ ʣʝʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

 

 

         1.3.2. ɸʅʊʀɹɸʂʊɽʈʀɸʃʔʅɸʗ ɸʂʊʀɺʅʆʉʊʔ ʄʆɼʀʌʀʎʀʈʆɺɸʅʅʓʍ 

ʋɻʃɽʈʆɼʅʓʍ ʉʆʈɹɽʅʊʆɺ, ʇɽʈʉʇɽʂʊʀɺʅʓʍ ɼʃʗ ɸʇʇʃʀʂɸʎʀʆʅʅʆɻʆ 

ʇʈʀʄɽʅɽʅʀʗ 

 

ɼʦʣʛʠʭ  ɺ.ʊ., ʇʴʷʥʦʚʘ  ʃ.ɻ., ʅʘʫʤʢʠʥʘ  ɽ.ɺ. // ɸʥʪʠʙʠʦʪʠʢʠ ʠ ʭʠʤʠʦʪʝʨʘʧʠʷ. ï 2020. ï 

ʊ.65, ˉ7-8. ï ʉ.3-7 

  

ʎʝʣʴ - ʠʟʫʯʠʪʴ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʝ ʠ ʘʥʪʠʤʠʢʦʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʫʛʣʝʨʦʜʥʳʭ ʩʦʨʙʝʥʪʦʚ, 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʚ ʦʪʥʦʰʝʥʠʠ ʚʦʟʙʫʜʠʪʝʣʝʡ ʛʥʦʡʥʦ-

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ. ʀʟʫʯʘʣʘʩʴ ʘʢʪʠʚʥʦʩʪʴ ʨʘʩʪʚʦʨʦʚ 

ʤʦʜʠʬʠʢʘʪʦʨʦʚ ʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʫʛʣʝʨʦʜʥʳʭ ʩʦʨʙʝʥʪʦʚ ʚ ʦʪʥʦʰʝʥʠʠ 

ʪʝʩʪʰʪʘʤʤʦʚ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʠʩʭʦʜʥʳʤ ʦʙʨʘʟʮʦʤ 

ʫʛʣʝʨʦʜʥʦʛʦ ʩʦʨʙʝʥʪʘ. ʀʟ ʪʝʩʪ-ʰʪʘʤʤʦʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʛʦʪʦʚʠʣʠ ʚʟʚʝʩʴ ʩ ʠʟʚʝʩʪʥʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʤʠʢʨʦʙʥʳʭ ʢʣʝʪʦʢ, ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ ʣʫʥʢʘʭ ʩ ʠʩʩʣʝʜʫʝʤʳʤʠ ʦʙʨʘʟʮʘʤʠ ʚ ʪʝʯʝʥʠʝ 

48 ʯ. ɺʳʞʠʚʘʝʤʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʦʧʨʝʜʝʣʷʣʠ ʧʫʪʸʤ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʚʳʩʝʚʦʚ ʠʟ ʢʘʞʜʦʡ 

ʣʫʥʢʠ ʩʤʝʩʠ çʦʙʨʘʟʝʮ - ʤʠʢʨʦʦʨʛʘʥʠʟʤè ʯʝʨʝʟ ʦʧʨʝʜʝʣʸʥʥʳʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ 

ʪʝʨʤʦʩʪʘʪʠʨʦʚʘʥʠʷ ʥʘ ʯʘʰʢʠ ʇʝʪʨʠ ʩ ʧʨʦʩʪʳʤ ʧʠʪʘʪʝʣʴʥʳʤ ʘʛʘʨʦʤ, ʟʘʪʝʤ ʧʦʜʩʯʠʪʳʚʘʣʠ 

ʢʦʣʠʯʝʩʪʚʦ ʞʠʟʥʝʩʧʦʩʦʙʥʳʭ ʤʠʢʨʦʙʥʳʭ ʢʣʝʪʦʢ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʩʤʝʩʠ. ʈʝʟʫʣʴʪʘʪʳ. 

ʇʨʦʚʝʜʸʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʚʳʩʦʢʫʶ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʫʶ ʠ 

ʘʥʪʠʤʠʢʦʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʫʛʣʝʨʦʜʥʳʭ ʩʦʨʙʝʥʪʦʚ. ʅʘʠʣʫʯʰʠʡ 

ʨʝʟʫʣʴʪʘʪ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʠʩʭʦʜʥʳʤ ʦʙʨʘʟʮʦʤ ʧʦʢʘʟʘʣ ʫʛʣʝʨʦʜʥʳʡ ʩʦʨʙʝʥʪ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ 

ʦʣʠʛʦʤʝʨʘʤʠ ʤʦʣʦʯʥʦʡ ʢʠʩʣʦʪʳ ʩ ʠʤʤʦʙʠʣʠʟʦʚʘʥʥʳʤ ʣʠʟʦʮʠʤʦʤ. ʇʨʦʚʝʜʸʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʘʣʠ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʫʛʣʝʨʦʜʥʦʛʦ ʩʦʨʙʝʥʪʘ 

ʜʣʷ ʘʧʧʣʠʢʘʮʠʦʥʥʦʡ ʪʝʨʘʧʠʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʠʥʬʝʢʮʠʡ. 
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1.3.3. ʀʉʉʃɽɼʆɺɸʅʀɽ ʌʋʅʂʎʀʆʅɸʃʔʅʓʍ ɻʈʋʇʇ ʄʆɼʀʌʀʎʀʈʆɺɸʅʅʓʍ 

ʋɻʃɽʈʆɼʅʓʍ ʉʆʈɹɽʅʊʆɺ 

 

ʇʴʷʥʦʚʘ ʃ.ɻ., ɼʨʦʟʜʦʚ ɺ.ɸ., ʉʝʜʘʥʦʚʘ ɸ.ɺ. // ʌʠʟʠʢʦʭʠʤʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʟʘʱʠʪʘ 

ʤʘʪʝʨʠʘʣʦʚ. ï 2020. ï ʊ.56, ˉ4. ï ʉ.356-361 

   

ʉʠʥʪʝʟʠʨʦʚʘʥʳ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʫʛʣʝʨʦʜʥʳʝ ʩʦʨʙʝʥʪʳ ʤʝʜʠʮʠʥʩʢʦʛʦ ʠ ʚʝʪʝʨʠʥʘʨʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʡ. ʀʟʫʯʝʥʦ ʚʣʠʷʥʠʷ ʧʨʠʨʦʜʳ ʤʦʜʠʬʠʢʘʪʦʨʦʚ ʠ ʧʨʦʮʝʩʩʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʠʷ ʥʘ ʩʦʩʪʘʚ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧ, ʵʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ. 

 

 

1.3.4. ʄɸʈʂɽʈʓ ʂʆʉʊʅʆɻʆ ʈɽʄʆɼɽʃʀʈʆɺɸʅʀʗ ʇʈʀ ɿɸʄɽʑɽʅʀʀ 

ɼɽʌɽʂʊɸʊʈɸɹɽʂʋʃʗʈʅʆʁ ʂʆʉʊʅʆʁ ʊʂɸʅʀ ʈɽɿʆʈɹʀʈʋɽʄʓʄʀ ʀ 

ʅɽʈɽɿʆʈɹʀʈʋɽʄʓʄʀʆʉʊɽʆʇʃɸʉʊʀʏɽʉʂʀʄʀ ʄɸʊɽʈʀɸʃɸʄʀ ɺ 

ʕʂʉʇɽʈʀʄɽʅʊɽ 
 

ɻʠʣʝʚ  ʄ.ɺ., ɺʦʣʦʢʠʪʠʥʘ  ɽ.ɸ., ɸʥʪʨʦʧʦʚʘ  ʀ.ʇ. // ɻʝʥʠʡ ʦʨʪʦʧʝʜʠʠ. ï 2020. ï ʊ.26, ˉ2. ï 

ʉ.222-227 

  

ʀʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʨʝʟʦʨʙʠʨʫʝʤʳʭ ʠ ʥʝʨʝʟʦʨʙʠʨʫʝʤʳʭ ʦʩʪʝʦʟʘʤʝʱʘʶʱʠʭ 

ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʜʠʥʘʤʠʢʫ ʤʘʨʢʝʨʦʚ ʢʦʩʪʥʦʛʦ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠ ʟʘʤʝʱʝʥʠʠ ʜʝʬʝʢʪʘ 

ʪʨʘʙʝʢʫʣʷʨʥʦʡ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ. ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʆʧʨʝʜʝʣʷʣʠʩʴ ʤʘʨʢʝʨʳ 

ʦʩʪʝʦʛʝʥʝʟʘ (ʦʩʪʝʦʢʘʣʴʮʠʥ (ʆʂ) ʠ ʢʦʩʪʥʳʡ ʠʟʦʬʝʨʤʝʥʪ ʱʝʣʦʯʥʦʡ ʬʦʩʬʘʪʘʟʳ (ʂʑʌ)), 

ʦʩʪʝʦʨʝʟʦʨʙʮʠʠ (ʉ-ʢʦʥʮʝʚʳʝ ʪʝʣʦʧʝʧʪʠʜʳ ʢʦʣʣʘʛʝʥʘ I ʪʠʧʘ (ʉʂʊ)), ʚʦʩʧʘʣʝʥʠʷ (ʉ-ʨʝʘʢʪʠʚʥʳʡ 

ʙʝʣʦʢ (ʉʈɹ)) ʧʦʩʣʝ ʟʘʤʝʱʝʥʠʷ (ʘʫʛʤʝʥʪʘʮʠʠ) ʜʝʬʝʢʪʘ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʨʝʟʦʨʙʠʨʫʝʤʳʤ 

ʢʩʝʥʦʧʣʘʩʪʠʯʝʩʪʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ (ʈʂʄ), ʩʠʥʪʝʪʠʯʝʩʢʠʤ ʙʝʪʘ-ʪʨʠʢʘʣʴʮʠʡʬʦʩʬʘʪʦʤ (b-

ʊʂʌ), ʧʦʨʠʩʪʳʤ ʪʠʪʘʥʦʚʳʤ ʘʫʛʤʝʥʪʦʤ (ʇʊɸ) ʠ ʫʛʣʝʨʦʜʥʳʤ ʥʘʥʦʩʪʨʫʢʪʫʨʥʳʤ ʠʤʧʣʘʥʪʘʪʦʤ 

(ʋʅʀ) ʚ ʫʩʣʦʚʠʷʭ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʤʧʨʝʩʩʠʦʥʥʦʛʦ ʧʝʨʝʣʦʤʘ ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʦʪʜʝʣʘ 

ʙʦʣʴʰʝʙʝʨʮʦʚʦʡ ʢʦʩʪʠ ʢʨʦʣʠʢʦʚ. ɾʠʚʦʪʥʳʝ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 5 ʛʨʫʧʧ (n = 6 ʚ ʢʘʞʜʦʡ): 

ʦʧʳʪʥʳʝ ʛʨʫʧʧʳ ʩʦʛʣʘʩʥʦ ʪʠʧʫ ʤʘʪʝʨʠʘʣʘ, ʛʨʫʧʧʘ ʢʦʥʪʨʦʣʷ (ʂ) ʙʝʟ ʘʫʛʤʝʥʪʘʮʠʠ. 

ʇʝʨʠʬʝʨʠʯʝʩʢʫʶ ʚʝʥʦʟʥʫʶ ʢʨʦʚʴ ʟʘʙʠʨʘʣʠ ʥʘ 1, 3, 7, 14, 45, 90, 180 ʩʫʪʢʠ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ. 

 

 

 

 

 

 

1.4. ʂʆʄʇʆɿʀʊʓ ɺ ʉʊʈʆʀʊɽʃʔʉʊɺɽ. ɹɸɿɸʃʔʊ 

 

 

 

1.4.1. ʋʉʀʃɽʅʀɽ ʂʆʅʉʊʈʋʂʎʀʁ ʀɿ ʃɽɻʂʆɻʆ ɹɽʊʆʅɸ 

ʋɻʃɽʂʆʄʇʆɿʀʊʅʓʄʀ ʄɸʊɽʈʀɸʃɸʄʀ 
 

ʃʦʢʪʠʦʥʦʚʘ  ʊ.ʉ., ʃʘʟʘʨʝʚʘ  ʉ.ʉ. // ʐʢʦʣʘ ʥʘʫʢʠ. ï 2020. - ˉ6 (31). ï ʉ.1-4 

  

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʩʧʦʩʦʙʳ ʫʩʠʣʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʢʦʤʧʦʟʠʪʥʳʤʠ 

ʤʘʪʝʨʠʘʣʘʤʠ. ʆʧʠʩʘʥʳ ʦʩʥʦʚʥʳʝ ʜʦʩʪʦʠʥʩʪʚʘ ʚʥʝʰʥʝʛʦ ʘʨʤʠʨʦʚʘʥʠʷ ʫʛʣʝʚʦʣʦʢʥʦʤ, ʝʛʦ ʚʠʜʳ ʠ 

ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ. ʆʧʠʩʳʚʘʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʤʦʥʪʘʞʘ ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɺ 

ʟʘʢʣʶʯʝʥʠʝ ʧʨʠʚʦʜʷʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʘ ʫʩʠʣʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʠʟ ʣʝʛʢʦʛʦ ʙʝʪʦʥʘ ʫʛʣʝʚʦʣʦʢʥʦʤ. 
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1.4.2. ʋʉʀʃɽʅʀɽ ʂʆʅʉʊʈʋʂʎʀʁ ʋɻʃɽɺʆʃʆʂʅʆʄ ʉ ʇʈʀʄɽʅɽʅʀɽʄ 

ɹɽʊʆʅɸ ʇʆ ɹɸʈʔɽʈʅʆʁ ʊɽʍʅʆʃʆɻʀʀ, ʇʈʆɹʃɽʄɸʊʀʂɸ ʋʉʀʃɽʅʀʗ 

ʄɽʊɸʃʃʆʂʆʅʉʊʈʋʂʎʀʁ ʂʆʄʇʆɿʀʊʅʓʄʀ ʄɸʊɽʈʀɸʃɸʄʀ ʇʆʉʃɽ 

ʆʇʈɽɼɽʃɽʅʀʗ ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʆɻʆ ʇʆʃʆɾɽʅʀʗ ʀ ʌʆʈʄ ɹɸʐɽʅ 
 

ɿʦʣʠʥʘ ʊ.ɺ., ɹʘʰʤʘʯʥʠʢʦʚ ɺ.ɼ. // ʀʥʞʝʥʝʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʡ ʚʝʩʪʥʠʢ ʇʨʠʢʘʩʧʠʷ. ï 2020. - 

ˉ2 (32). ï ʉ.7-11 

   

ʋʩʠʣʝʥʠʝ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʠ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʫʛʣʝʚʦʣʦʢʥʦʤ - ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʦʚʳʡ ʤʝʪʦʜ ʜʣʷ ʈʦʩʩʠʠ. ʇʝʨʚʳʝ ʦʙʲʝʢʪʳ, ʨʝʘʣʠʟʦʚʘʥʥʳʝ ʚ ʈʦʩʩʠʠ, ʜʘʪʠʨʦʚʘʥʳ 1998 ʛʦʜʦʤ. 

ɿʘʢʣʶʯʘʝʪʩʷ ʵʪʦʪ ʤʝʪʦʜ ʚ ʥʘʢʣʝʠʚʘʥʠʠ ʚʳʩʦʢʦʧʨʦʯʥʦʛʦ ʫʛʣʝʚʦʣʦʢʥʘ, ʢʦʪʦʨʦʝ ʚʦʩʧʨʠʥʠʤʘʝʪ ʥʘ 

ʩʝʙʷ ʯʘʩʪʴ ʥʘʛʨʫʟʦʢ, ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ. ʕʪʦ ʧʦʚʳʰʘʝʪ ʥʝʩʫʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ 

ʫʩʠʣʷʝʤʦʛʦ ʵʣʝʤʝʥʪʘ. ɺ ʢʘʯʝʩʪʚʝ ʩʚʷʟʫʶʱʝʛʦ (ʢʣʝʷ) ʧʨʠʤʝʥʷʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʝ 

ʤʘʪʝʨʠʘʣʳ - ʘʜʛʝʟʠʚʳ (ʩʚʷʟʫʶʱʝʝ) ʥʘ ʦʩʥʦʚʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʚʷʞʫʱʝʛʦ ʣʠʙʦ ʵʧʦʢʩʠʜʥʳʭ ʩʤʦʣ. 

ɹʣʘʛʦʜʘʨʷ ʚʳʩʦʢʠʤ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʫʛʣʝʚʦʣʦʢʥʘ ʤʦʞʥʦ ʫʚʝʣʠʯʠʪʴ 

ʥʝʩʫʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʡ ʙʝʟ ʧʦʪʝʨʠ ʦʩʥʦʚʥʦʛʦ ʦʙʲʝʤʘ ʧʦʤʝʱʝʥʠʡ ʠ ʫʚʝʣʠʯʝʥʠʷ 

ʩʦʙʩʪʚʝʥʥʦʡ ʤʘʩʩʳ ʟʜʘʥʠʡ - ʪʦʣʱʠʥʘ ʵʣʝʤʝʥʪʦʚ ʫʩʠʣʠʚʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʦʙʳʯʥʦ ʩʦʩʪʘʚʣʷʝʪ 

ʦʪ 1 ʜʦ 5 ʤʤ. ɸʨʤʠʨʦʚʘʥʥʳʝ ʚʦʣʦʢʥʘʤʠ ʧʦʣʠʤʝʨʥʳʝ ʤʘʪʝʨʠʘʣʳ ʦʙʳʯʥʦ ʠʤʝʶʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ, 

ʯʝʤ ʩʪʘʣʴ ʧʨʦʯʥʦʩʪʴ, ʤʘʣʳʡ ʚʝʩ (ʪʦ ʝʩʪʴ ʙʦʣʴʰʫʶ ʫʜʝʣʴʥʫʶ ʧʨʦʯʥʦʩʪʴ), ʦʥʠ ʭʦʨʦʰʦ 

ʩʦʧʨʦʪʠʚʣʷʶʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʘʛʨʝʩʩʠʚʥʳʭ ʩʨʝʜ, ʫʜʦʙʥʳ ʚ ʧʨʠʤʝʥʝʥʠʠ ʠ ʥʝ ʪʨʝʙʫʶʪ 

ʤʘʩʩʠʚʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʠʭ ʫʩʪʘʥʦʚʢʠ. 

 

 

1.4.3. ʉʊɸɼʀʗ ʀʆʅʅʆɻʆ ʆɹʄɽʅɸ ɺ ʊɽʍʅʆʃʆɻʀʀ ʇʆʃʋʏɽʅʀʗ 

ʅɽʇʈɽʈʓɺʅʓʍ ɹɸɿɸʃʔʊʆɺʓʍ ɺʆʃʆʂʆʅ 

 

ɾʫʢʦʚʩʢʘʷ ɽ.ʉ., ʇʘʚʣʦʚ ʖ.ɺ., ʇʦʧʦʚ ʉ.ʉ. //  ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʞʫʨʥʘʣ ʧʨʠʢʣʘʜʥʳʭ ʠ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ï 2020. - ˉ2. ï ʉ.99-103 

  

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʩʪʘʜʠʠ ʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʚ ʪʝʭʥʦʣʦʛʠʠ 

ʧʦʣʫʯʝʥʠʷ ʙʘʟʘʣʴʪʦʚʳʭ ʥʝʧʨʝʨʳʚʥʳʭ ʚʦʣʦʢʦʥ. ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ ʥʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʥʝʧʨʝʨʳʚʥʳʝ ʙʘʟʘʣʴʪʦʚʳʝ ʚʦʣʦʢʥʘ ʜʠʘʤʝʪʨʦʤ 

10-12 ʤʢʤ. ʇʦʣʫʯʝʥʠʝ ʥʝʧʨʝʨʳʚʥʦʛʦ ʚʦʣʦʢʥʘ ʧʨʦʚʦʜʠʣʠ ʥʘ ʣʘʙʦʨʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʝ, ʢʦʪʦʨʘʷ 

ʨʝʘʣʠʟʫʝʪ ʜʚʫʭʩʪʘʜʠʡʥʳʡ ʧʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʥʝʧʨʝʨʳʚʥʳʭ ʚʦʣʦʢʦʥ. ʅʘ ʫʩʪʘʥʦʚʢʝ ʦʧʨʝʜʝʣʷʣʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʦʣʫʯʝʥʠʷ ʚʦʣʦʢʥʘ (ʥʠʞʥʠʡ ʧʨʝʜʝʣ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʠʥʪʝʨʚʘʣʘ 

ʚʳʨʘʙʦʪʢʠ, ʚʝʨʭʥʠʡ ʧʨʝʜʝʣ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʚʳʨʘʙʦʪʢʠ, ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʠʥʪʝʨʚʘʣ 

ʚʳʨʘʙʦʪʢʠ). ɺ ʨʘʙʦʪʝ ʙʳʣʘ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʘ ʠ ʠʟʛʦʪʦʚʣʝʥʘ ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʪʘʜʠʠ 

ʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʜʣʷ ʙʘʟʘʣʴʪʦʚʳʭ ʥʝʧʨʝʨʳʚʥʳʭ ʚʦʣʦʢʦʥ. ʇʦʣʫʯʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʙʳʣʠ 

ʠʩʩʣʝʜʦʚʘʥʳ ʤʝʪʦʜʘʤʠ ʨʝʥʪʛʝʥʦʬʘʟʦʚʦʛʦ ʘʥʘʣʠʟʘ, ʨʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʠ 

ʦʧʪʠʯʝʩʢʦʡ ʤʠʢʨʦʩʢʦʧʠʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʠʷ ʩʪʘʜʠʠ ʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʚ 

ʩʪʨʫʢʪʫʨʝ ʙʘʟʘʣʴʪʦʚʳʭ ʚʦʣʦʢʦʥ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩʘ ʨʘʩʩʣʦʝʥʠʷ ʩ ʠʭ ʜʘʣʴʥʝʡʰʝʡ 

ʢʨʠʩʪʘʣʣʠʟʘʮʠʝʡ. 

 



14 
 

1.4.4. ʋɻʃɽʇʃɸʉʊʀʂʆʄ ʀɿɼɽʃʀʁ ɼʃʗ ɾʂʍ 
 

ʉʫʯʠʣʠʥ ɺ.ɸ., ʂʦʯʝʪʢʦʚ ɸ.ʉ., ɻʫʙʘʥʦʚ ʅ.ʅ.  // ʉʘʥʪʝʭʥʠʢʘ, ʆʪʦʧʣʝʥʠʝ, 

ʂʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʝ. ï 2020. - ˉ3 (219). ï ʉ.26-31 

   

ɺʳʩʦʢʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʛʣʝʚʦʣʦʢʥʘ ʜʘʶʪ ʦʩʥʦʚʘʥʠʝ ʩʯʠʪʘʪʴ ʝʛʦ 

ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʦʙʦʨʫʜʦʚʘʥʠʠ 

ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʜʝʪʘʣʝʡ, ʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ɾʂʍ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʨʝʤʦʥʪʘ ʠ ʨʝʩʪʘʚʨʘʮʠʠ ʩʦʦʨʫʞʝʥʠʡ. ʇʨʠ ʘʥʘʣʠʟʝ ʧʨʦʮʝʩʩʦʚ ʘʨʤʠʨʦʚʘʥʠʷ 

ʫʛʣʝʧʣʘʩʪʠʢʦʤ ʩʜʝʣʘʥʳ ʚʳʚʦʜʳ, ʯʪʦ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʠʟʫʯʝʥʥʦʩʪʴ ʧʦʜʦʙʥʳʭ ʟʘʜʘʯ ʦʙʫʩʣʘʚʣʠʚʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʭ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʇʨʝʜʣʦʞʝʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʤʝʪʦʜʠʢʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ 

ʇʆ COMSOL Multiphysics. 

 

 

         1.4.5. ɼɺʋʍʉʃʆʁʅʓʁ ʂʆʄʇʆɿʀʊ, ɸʈʄʀʈʆɺɸʅʅʓʁ ɹɸɿɸʃʔʊʆɺʓʄʀ 

ɺʆʃʆʂʅɸʄʀ ʈɸɿʃʀʏʅʆʁ ɼʃʀʅʓ 

 

         ɸʡʜʘʨʘʣʠʝʚ  ɾ.ʂ.,  ɸʙʜʠʝʚ  ʄ.ʉ., ʀʩʤʘʥʦʚ  ʖ.ʍ. // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. ï 2020. ï 

ʊ.6, ˉ5. ï ʉ.12-20 

  

         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 

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. ʇʦʢʘʟʘʥʦ, ʯʪʦ 

ʤʥʦʛʦʩʣʦʡʥʳʡ ʢʦʤʧʦʟʠʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʦʙʲʝʜʠʥʝʥʠʝ ʢʦʤʧʦʟʠʪʦʚ, 

ʩʦʟʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʜʣʠʥʥʳʭ ʥʝʧʨʝʨʳʚʥʳʭ ʠ ʢʦʨʦʪʢʠʭ ʚʦʣʦʢʦʥ, ʨʘʙʦʪʘʝʪ ʢʘʢ ʝʜʠʥʘʷ ʩʠʩʪʝʤʘ.  
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1.4.6. ʀʅʅʆɺɸʎʀʆʅʅʓɽ ʄɸʊɽʈʀɸʃʓ, ʇʈʀʄɽʅʗɽʄʓɽ ʇʈʀ 

ʈɽʂʆʅʉʊʈʋʂʎʀʀ ɿɼɸʅʀʁ ʀ ʉʆʆʈʋɾɽʅʀʁ   
 

ɻʦʬʤʘʥ ʄ.ʀ., ʄʘʫʨʫ ɿʠʤʙʦ ɸʥʪʫʘ // // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. ï 2020. ï ʊ.6, ˉ5. ï 

ʉ.276-279 

  

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. ʆʧʠʩʘʥʳ ʠʭ ʩʪʨʫʢʪʫʨʘ ʠ ʩʚʦʡʩʪʚʘ. ʇʨʠʚʝʜʝʥʳ ʠʭ ʜʦʩʪʦʠʥʩʪʚʘ ʠ 

ʥʝʜʦʩʪʘʪʢʠ.  ɻʨʘʬʝʥʦʚʘʷ ʧʣʝʥʢʘ ʠʤʝʝʪ ʪʦʣʱʠʥʫ 0,01 ʤʤ ʠ ʚʥʝʰʥʝ ʥʘʧʦʤʠʥʘʝʪ ʧʠʱʝʚʫʶ ʧʣʝʥʢʫ, 

ʥʦ ʦʥʘ ʧʨʠ ʵʪʦʤ ʦʯʝʥʴ ʧʨʦʯʥʘʷ. ʆʙʤʘʪʳʚʘʷ ʧʦʜʦʙʥʦʡ ʧʣʝʥʢʦʡ ʟʜʘʥʠʷ ʠ ʩʦʦʨʫʞʝʥʠʷ, ʤʦʞʥʦ 

ʧʝʨʝʜʚʠʛʘʪʴ ʠʭ ʚ ʣʶʙʦʝ ʥʝʦʙʭʦʜʠʤʦʝ ʠʣʠ ʙʝʟʦʧʘʩʥʦʝ ʤʝʩʪʦ ʚʦʟʜʫʰʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ. ʅʘʨʷʜʫ ʩ 

ʛʨʘʬʝʥʦʤ ʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʧʦʣʫʯʠʣ ʧʨʦʜʫʢʪ ʧʨʦʠʟʚʦʜʥʦʡ ʫʛʣʝʨʦʜʘ - ʫʛʣʝʨʦʜʥʳʝ 

ʥʘʥʦʪʨʫʙʢʠ. ʀʭ ʦʛʨʦʤʥʘʷ ʧʨʦʯʥʦʩʪʴ ʚʤʝʩʪʝ ʩ ʥʠʟʢʦʡ ʤʘʩʩʦʡ ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ ʩʦʟʜʘʚʘʪʴ 

ʩʚʝʨʭʧʨʦʯʥʳʝ ʟʜʘʥʠʷ ʠ ʩʦʦʨʫʞʝʥʠʷ, ʟʘʤʝʥʠʚ ʩʦʙʦʡ ʥʝ ʪʦʣʴʢʦ ʘʨʤʠʨʫʶʱʠʝ ʵʣʝʤʝʥʪʳ, ʥʦ ʜʘʞʝ, 

ʧʨʠ ʜʦʣʞʥʳʭ ʤʦʜʠʬʠʢʘʮʠʷʭ ʠ ʧʨʦʛʨʝʩʩʝ, ʦʛʨʘʞʜʘʶʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ. 

 

 

1.4.7. ʋʉʀʃɽʅʀɽ ʉʊʈʆʀʊɽʃʔʅʓʍ ʂʆʅʉʊʈʋʂʎʀʁ ʂʆʄʇʆɿʀʊʅʓʄʀ 

ʄɸʊɽʈʀɸʃɸʄʀ ʇʆ ʊɽʍʅʆʃʆɻʀʀ ɺʅɽʐʅɽɻʆ ɸʈʄʀʈʆɺɸʅʀʗ 

 

ʂʦʨʥʶʭʠʥ  ɸ.ɺ., ɹʘʠʰʝʚʘ  ɼ.ʈ. // ʉʦʚʨʝʤʝʥʥʳʝ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʥʥʦʚʘʮʠʠ. ï 

2020. - ˉ1 (105). ï ʉ.11 

  

 ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʦʚʝʡʰʠʝ 

ʩʧʦʩʦʙʳ ʫʩʠʣʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 

ʢʦʤʧʦʟʠʪʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ. ʄʝʪʦʜʳ ʫʩʠʣʝʥʠʷ 

ʢʦʥʩʪʨʫʢʮʠʡ ʢʦʤʧʦʟʠʪʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʫʩʧʝʰʥʦ 

ʧʨʠʤʝʥʷʝʪʩʷ ʚʦ ʚʩʝʤ ʤʠʨʝ. ɼʘʥʥʳʝ ʩʧʦʩʦʙʳ ʫʞʝ 

ʧʨʦʰʣʠ ʫʩʧʝʰʥʫʶ ʘʧʨʦʙʘʮʠʶ ʥʘ ʤʥʦʛʠʭ ʦʙʲʝʢʪʘʭ ʠ 

ʜʦʢʘʟʘʣʠ ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʩʘʤʳʭ ʩʣʦʞʥʳʭ 

ʫʩʣʦʚʠʷʭ. ʋʩʠʣʝʥʠʝ ʧʣʠʪ ʧʝʨʝʢʨʳʪʠʡ ʠ ʙʘʣʦʢ 

ʚʳʧʦʣʥʷʝʪʩʷ ʧʫʪʝʤ ʥʘʢʣʝʡʢʠ ʫʛʣʝʚʦʣʦʢʥʘ ʚ ʥʘʠʙʦʣʝʝ 

ʥʘʧʨʷʞʝʥʥʳʭ ʟʦʥʘʭ. ʕʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʠʭ ʥʝʩʫʱʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʠʟʛʠʙʘʶʱʠʤ ʤʦʤʝʥʪʘʤ. ɼʣʷ ʨʝʰʝʥʠʷ 

ʪʘʢʠʭ ʧʨʦʙʣʝʤ ʧʦʜʭʦʜʷʪ ʚʩʝ ʚʠʜʳ ʫʛʣʝʨʦʜʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ï ʣʝʥʪʳ, ʣʘʤʝʣʠ ʠ ʩʝʪʢʠ. 

 

 

 

 

2.  ɸʊʆʄʅɸʗ ʀ ɸʃʔʊɽʈʅɸʊʀɺʅɸʗ ʕʅɽʈɻɽʊʀʂɸ 

 
2.1. ɺʃʀʗʅʀɽ ʉʋɹʄʀʂʈʆʅʅʓʍ ʏɸʉʊʀʎ ɸʅʊʈɸʎʀʊɸ ʅɸ ʋʉʃʆɺʀʗ 

ɸʕʈʆɿʆʃʔʅʆɻʆ ʉʀʅʊɽɿɸ ʀ ʉɺʆʁʉʊɺɸ ʋɻʃɽʈʆɼʅʓʍ ʅɸʅʆʊʈʋɹʆʂ   
 

ʐʘʥʜʘʢʦʚ  ʉ.ɼ., ʈʳʙʘʢʦʚ  ʄ.ʉ., ʏʠʨʢʦʚʘ  ʀ.ʄ. // ʀʟʚʝʩʪʠʷ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ. 

ʌʠʟʠʢʘ. ï 2019. ï ʊ.62, ˉ5. ï ʉ.59-63 

  

ɺʳʧʦʣʥʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʦʡʩʪʚ ʦʜʥʦʩʣʦʡʥʳʭ ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʪʨʫʙʦʢ (ʆʋʅʊ), 

ʧʦʣʫʯʝʥʥʳʭ CVD-ʤʝʪʦʜʦʤ ʩ ʣʝʪʫʯʠʤ ʢʘʪʘʣʠʟʘʪʦʨʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʠ 

ʯʘʩʪʠʮ ʫʛʣʷ (ʘʥʪʨʘʮʠʪʘ ʠ ʧʦʣʫʘʥʪʨʘʮʠʪʘ). ʆʧʨʝʜʝʣʝʥʳ ʩʪʨʫʢʪʫʨʥʳʝ ʠ ʢʦʣʝʙʘʪʝʣʴʥʳʝ 
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ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʜʫʢʪʦʚ ʩʠʥʪʝʟʘ. ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʦʙʦʛʘʱʝʥʠʝ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ 

ʯʘʩʪʠʮʘʤʠ ʘʥʪʨʘʮʠʪʘ ʧʦʚʳʰʘʝʪ ʢʦʥʮʝʥʪʨʘʮʠʶ CO ʠ CH4 ʚ ʨʝʘʢʮʠʦʥʥʦʡ ʟʦʥʝ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʦʩʪʫ ʆʋʅʊ. ʉʨʘʚʥʝʥʠʝ ʩʧʝʢʪʨʦʚ ʢʦʤʙʠʥʘʮʠʦʥʥʦʛʦ ʨʘʩʩʝʷʥʠʷ ʩʚʝʪʘ ʧʦʢʘʟʳʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʆʋʅʊ ʤʘʣʦʛʦ ʜʠʘʤʝʪʨʘ, ʧʨʠ ʵʪʦʤ ʥʘʙʦʨ ʠʥʜʝʢʩʦʚ 

ʭʠʨʘʣʴʥʦʩʪʠ ʧʦʣʫʯʘʝʤʳʭ ʥʘʥʦʪʨʫʙʦʢ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ. 

 

 

         2.2. ʇʆɼɺʀɾʅʆʉʊʔ ʋɻʃɽʈʆɼɸ ɺ ʅɸʅʆʂʈʀʉʊɸʃʃɽ ʂʋɹʀʏɽʉʂʆɻʆ 

ʂɸʈɹʀɼɸ ʂʈɽʄʅʀʗ ɺ ʈɸʄʂɸʍ ʋʇʈʋɻʆɻʆ ʇʆɼʍʆɼɸ   

 

         ʊʦʢʠʡ ɺ.ɺ. , ʊʦʢʠʡ ʅ.ɺ. // ʄʘʪʝʨʠʘʣʳ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çɸʢʪʫʘʣʴʥʳʝ 

ʧʨʦʙʣʝʤʳ ʧʨʦʯʥʦʩʪʠè. ï 2020. - ʉ.227-229 

 

           ɹʝʪʘ-ʤʦʜʠʬʠʢʘʮʠʷ (ɓ-SiC), ʩ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ ʪʠʧʘ 

ʮʠʥʢʦʚʦʡ ʦʙʤʘʥʢʠ, ʦʙʨʘʟʫʝʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʥʠʞʝ 1700ÁC. ɼʦ 

ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʙʝʪʘ-ʬʦʨʤʘ ʠʤʝʣʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʝ 

ʢʦʤʤʝʨʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ, ʦʜʥʘʢʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʚʷʟʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʝʛʦ ʚ ʢʘʯʝʩʪʚʝ ʛʝʪʝʨʦʛʝʥʥʳʭ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʠʥʪʝʨʝʩ ʢ 

ʥʝʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʇʨʦʙʣʝʤʘ ʦʧʠʩʘʥʠʷ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʜʝʬʝʢʪʦʚ ʠ 

ʬʦʨʤʠʨʫʝʤʳʭ ʠʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʥʘ ʦʩʥʦʚʝ ʢʘʨʙʠʜʘ ʢʨʝʤʥʠʷ ï ʦʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ ʢʘʢ ʩ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ, ʪʘʢ ʠ ʩ ʧʨʘʢʪʠʯʝʩʢʦʡ ʪʦʯʝʢ ʟʨʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ 

ʤʝʭʘʥʠʟʤʳ ʠʭ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʩʚʦʡʩʪʚʘ ʥʘ ʩʝʛʦʜʥʷ ʥʝ ʠʟʚʝʩʪʥʳ. 

 

 

2.3. ʀɿʋʏɽʅʀɽ ʂʀʅɽʊʀʏɽʉʂʀʍ ʀ ʉʊʈʋʂʊʋʈʅʓʍ ʇɸʈɸʄɽʊʈʆɺ 

ʊɽʈʄʆʃʀɿɸ ɺʓʉʆʂʆʄʆʃɽʂʋʃʗʈʅʓʍ ʉʆɽɼʀʅɽʅʀʁ ʊʗɾɽʃʆʁ ʅɽʌʊʀ  
 

ɹʦʡʮʦʚʘ ɸ.ɸ., ɹʘʡʪʘʣʦʚ ʌ., ʉʪʨʦʢʠʥ ʉ.ɺ. // ʊʝʭʥʦʣʦʛʠʠ ʥʝʬʪʠ ʠ ʛʘʟʘ. ï 2020. - ˉ3 (128). ï 

ʉ.23-29 

  

ʀʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʜʘʚʣʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0,1 ʜʦ 8 ʄʇʘ ʥʘ ʧʨʦʮʝʩʩ ʛʘʟʠʬʠʢʘʮʠʠ 

ʘʩʬʘʣʴʪʝʥʦʚ, ʧʦʪʝʨʶ ʤʘʩʩʳ, ʚʳʭʦʜ ʠ ʩʪʨʫʢʪʫʨʫ ʫʛʣʝʨʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɿʥʘʯʝʥʠʷ ʥʘʯʘʣʴʥʳʭ ʠ 

ʢʦʥʝʯʥʳʭ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʧʠʨʦʣʠʟʘ ʚʦʟʨʘʩʪʘʣʠ ʩ ʧʦʚʳʰʝʥʠʝʤ ʜʘʚʣʝʥʠʷ, ʧʨʠ ʵʪʦʤ 

ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʜʠʘʧʘʟʦʥ ʩʥʠʞʘʣʩʷ. ɺʳʭʦʜ ʢʦʢʩʘ ʧʦʚʳʰʘʣʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʜʘʚʣʝʥʠʷ. ʇʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʜʘʚʣʝʥʠʷ ʢʦʢʩ ʧʨʠʦʙʨʝʪʘʣ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʫʶ ʧʦʨʠʩʪʫʶ ʭʨʫʧʢʫʶ ʩʪʨʫʢʪʫʨʫ. ʇʨʠ 

ʚʳʩʦʢʠʭ ʜʘʚʣʝʥʠʷʭ ʥʘʙʣʶʜʘʣʦʩʴ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʬʝʨʠʯʝʩʢʠʭ ʯʘʩʪʠʮ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʫʛʣʝʨʦʜʘ ʠ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʝʨʳ. 

 

 

2.4. ʈʆʃʔ ʂɸʈɹʀɼɸ ʂʈɽʄʅʀʗ ɺ ʕʃɽʂʊʈʆɼʋɻʆɺʆʄ ʉʀʅʊɽɿɽ ɺʓʉʐʀʍ 

ʌʋʃʃɽʈɽʅʆɺ   

 

ʂʘʨʝʝʚ ʀ.ɽ., ɼʫʪʣʦʚ ɸ.ɽ., ɹʫʙʥʦʚ ɺ.ʇ. // ɾʫʨʥʘʣ ʪʝʭʥʠʯʝʩʢʦʡ ʬʠʟʠʢʠ. ï 2020. - ʊ.90, ˉ1. -  

ʉ.110-114 

  

         ʀʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʘʪʦʤʦʚ ʢʨʝʤʥʠʷ ʚ ʟʦʥʝ ʛʨʘʬʠʪʦʚʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʜʫʛʠ ʥʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʚʳʩʰʠʭ ʬʫʣʣʝʨʝʥʦʚ C76, C78, ʉ80, ʉ82, C84, ʉ86 ʠ ʜʨ. ɼʦʙʘʚʢʠ 

ʢʘʨʙʠʜʘ ʢʨʝʤʥʠʷ ʦʪ 0 ʜʦ 6.3 wt.% ʚ ʢʦʤʧʦʟʠʪʥʳʝ ʛʨʘʬʠʪʦʚʳʝ ʵʣʝʢʪʨʦʜʳ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʫʩʣʦʚʠʡ 

ʠʭ ʠʩʧʘʨʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʘʪʴ ʩʘʞʫ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʚʳʩʰʠʭ ʬʫʣʣʝʨʝʥʦʚ ʜʦ 15.5 wt.% ʚ 

ʵʢʩʪʨʘʢʪʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʚʳʩʦʢʠʤ ʦʙʱʠʤ ʚʳʭʦʜʦʤ ʬʫʣʣʝʨʝʥʦʚ 10.5% ʦʪ ʚʝʩʘ ʩʘʞʠ.  
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2.5. ʀʉʉʃɽɼʆɺɸʅʀɽ ʉʊʈʋʂʊʋʈʅʓʍ ʀ ʆʇʊʀʏɽʉʂʀʍ ʉɺʆʁʉʊɺ 

ʋɻʃɽʈʆɼʅʓʍ ʅɸʅʆɺʆʃʆʂʆʅ   

   

         ɹʘʙʘʝʚ ɸ.ɸ., ɿʦʙʦʚ ʄ.ɽ., ʊʝʨʫʢʦʚ ɽ.ʀ. // ɾʫʨʥʘʣ ʪʝʭʥʠʯʝʩʢʦʡ ʬʠʟʠʢʠ. ï 2020. - ˉ2. -   

ʉ.430-433  

 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦ ʘʛʨʝʛʘʪʥʳʤ ʤʘʩʩʠʚʥʳʤ ʢʣʫʙʢʘʤ (ʦʙʲʝʤʦʤ 

ʜʦ 1 ʩm
-3
) ʠʟ ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʚʦʣʦʢʦʥ (ʋʅɺ) ʜʠʘʤʝʪʨʦʤ 35-40 nm ʠ ʜʣʠʥʦʡ 1000 nm. 

ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʛʨʝʛʘʮʠʠ ʋʅɺ ʚ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʤ ʠ ʚ 

ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʦʤ ʤʘʩʰʪʘʙʘʭ, ʤʠʢʨʦʨʘʤʘʥʦʚʩʢʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʵʥʝʨʛʠʷʭ 

ʚʦʟʙʫʞʜʝʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʦ ʧʦʛʣʦʱʝʥʠʝ ʚ ʚʠʜʠʤʦʡ ʠ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʡ ʦʙʣʘʩʪʷʭ, ʢʦʪʦʨʦʝ 

ʧʦʟʚʦʣʠʣʦ ʦʮʝʥʠʪʴ ʨʘʙʦʪʫ ʚʳʭʦʜʘ ʵʣʝʢʪʨʦʥʦʚ ʠʟ ʋʅɺ. 

 

 

 

 

 

3.  ʅɸʅʆʄɸʊɽʈʀɸʃʓ, ʌʋʃʃɽʈɽʅʓ, ɻʈɸʌɽʅ 
 

  

 

          5.1. ʇʆʃʋʏɽʅʀɽ ʋɻʃɽʈʆɼʅʓʍ ʄɸʊɽʈʀɸʃʆɺ ʉ ɺʓʉʆʂʆʁ ʊɺɽʈɼʆʉʊʔʖ ʀ 

ʋʇʈʋɻʆʉʊʔʖ 

 

         ɹʘʛʨʘʤʦʚ ʈ.ʍ. // ʄʘʪʝʨʠʘʣʳ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çɸʢʪʫʘʣʴʥʳʝ 

ʧʨʦʙʣʝʤʳ ʧʨʦʯʥʦʩʪʠè. ï 2020. - ʉ.257-259 

 

 

  

          

 

 

 

 

 

 

 

 

 

 

 

 

         ʆʜʠʥ ʠʟ ʧʦʜʭʦʜʦʚ ʢ ʧʨʝʦʜʦʣʝʥʠʶ ʧʨʦʙʣʝʤʳ ʭʨʫʧʢʦʩʪʠ ʤʦʞʝʪ ʟʘʢʣʶʯʘʪʴʩʷ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʦʚʳʭ ʫʛʣʝʨʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʥʘʥʦʩʪʨʫʢʪʫʨʦʡ, ʠʤʝʶʱʠʭ ʧʦʚʳʰʝʥʥʫʶ 

ʫʧʨʫʛʦʩʪʴ. ʇʦʜ ʵʪʠʤ ʩʚʦʡʩʪʚʦʤ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʬʦʨʤʫ ʧʦʩʣʝ 

ʩʥʷʪʠʷ ʚʥʝʰʥʝʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʆʯʝʚʠʜʥʦ, ʩʚʦʡʩʪʚʦ ʫʧʨʫʛʦʩʪʠ ʠ ʩʚʝʨʭʫʧʨʫʛʦʩʪʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʪʨʦʝʥʠʝʤ ʤʘʪʝʨʠʘʣʘ. ɺ ʨʘʙʦʪʝ  ʧʦʢʘʟʘʥʦ, ʯʪʦ ʪʘʢʘʷ ʩʪʨʫʢʪʫʨʘ ʤʦʞʝʪ ʠʤʝʪʴ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʝ ʬʫʣʣʝʨʝʥʦʧʦʜʦʙʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʩʦʜʝʨʞʘʪʴ ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʥʘʧʦʤʠʥʘʶʪ 

ʬʨʘʛʤʝʥʪʳ ʬʫʣʣʝʨʝʥʦʚ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʧʣʦʪʥʦʛʦ, ʢʦʤʧʘʢʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʠʤʝʶʱʝʛʦ 

ʬʫʣʣʝʨʝʥʦʧʦʜʦʙʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʠʩʧʦʣʴʟʦʚʘʣʠ ʬʫʣʣʝʨʝʥʳ ʉ60 ʠ ʉ70, ʠ ʜʚʫʩʪʘʜʠʡʥʫʶ ʦʙʨʘʙʦʪʢʫ. 

ʇʝʨʚʘʷ ʩʪʘʜʠʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʦʙʨʘʙʦʪʢʝ ʚ ʛʘʟʦʩʪʘʪʝ, ʘ ʚʪʦʨʘʷ ʩʦʩʪʦʷʣʘ ʚ ʦʙʨʘʙʦʪʢʝ ʚ ʫʩʣʦʚʠʷʭ 

ʚʳʩʦʢʠʭ ʜʘʚʣʝʥʠʡ ʠ ʪʝʤʧʝʨʘʪʫʨ.  
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5.2. ʇʆʃʋʏɽʅʀɽ ʂʆʄʇʆɿʀʊʆɺ ɹʆʈ-ʌʋʃʃɽʈɽʅ ʉ60 

 

ɹʘʛʨʘʤʦʚ ʈ.ʍ. // ʄʘʪʝʨʠʘʣʳ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çɸʢʪʫʘʣʴʥʳʝ 

ʧʨʦʙʣʝʤʳ ʧʨʦʯʥʦʩʪʠè. ï 2020. - ʉ.171-173  

  

         ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʦʚʳʝ ʥʘʥʦʫʛʣʝʨʦʜʥʳʝ ʤʘʪʝʨʠʘʣʳ (ʬʫʣʣʝʨʝʥʳ, ʥʘʥʦʪʨʫʙʢʠ, 

ʥʘʥʦʘʣʤʘʟʳ, ʛʨʘʬʝʥʳ ʠ ʜʨʫʛʠʝ) ʚʩʝ ʙʦʣʝʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʄʝʪʦʜʳ ʚʳʩʦʢʠʭ ʜʘʚʣʝʥʠʡ ʠ ʪʝʤʧʝʨʘʪʫʨ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʦʚʳʭ ʩʦʩʪʦʷʥʠʡ ʠ ʤʦʜʠʬʠʢʘʮʠʡ ʥʘʥʦʫʛʣʝʨʦʜʦʚ, ʠ ʚ ʯʘʩʪʥʦʩʪʠ ʠʟ ʬʫʣʣʝʨʝʥʦʚ 

ʉ60 ʠ ʉ70. ʂʘʨʙʠʜ ʙʦʨʘ ɺ4ʉ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʚ ʚʠʜʝ ʤʦʥʦʢʝʨʘʤʠʢʠ, 

ʪʘʢ ʠ ʩʦʚʤʝʩʪʥʦ ʩ ʜʨʫʛʠʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ. ʇʦ ʪʚʝʨʜʦʩʪʠ ʦʥ ʫʩʪʫʧʘʝʪ ʪʦʣʴʢʦ ʘʣʤʘʟʫ ʠ 

ʢʫʙʠʯʝʩʢʦʤʫ ʥʠʪʨʠʜʫ ʙʦʨʘ, ʠʤʝʝʪ ʚʳʩʦʢʠʝ ʫʧʨʫʛʠʝ ʤʦʜʫʣʠ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʟʥʦʩʫ, 

ʧʦʚʳʰʝʥʥʫʶ ʭʠʤʠʯʝʩʢʫʶ ʠ ʪʝʤʧʝʨʘʪʫʨʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ. ʈʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ 

ʩʠʩʪʝʤʝ ʙʦʨ-ʫʛʣʝʨʦʜ ʠʤʝʝʪ ʙʦʣʴʰʦʡ ʧʦʪʝʥʮʠʘʣ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

 

 

5.3. ʆʇʈɽɼɽʃɽʅʀɽ ʄʆɼʋʃʗ ʋʇʈʋɻʆʉʊʀ ʅɸʅʆʅɸʇʆʃʅʀʊɽʃʗ ɺ ʄɸʊʈʀʎɽ 

ʇʆʃʀʄɽʈʅʓʍ ʅɸʅʆʂʆʄʇʆɿʀʊʆɺ   

 

ʂʦʟʣʦʚ ɻ.ɺ., ʈʠʟʚʘʥʦʚʘ  ʇ.ɻ., ɼʦʣʙʠʥ  ʀ.ɺ. // ʀʟʚʝʩʪʠʷ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ. 

ʌʠʟʠʢʘ. ï 2019. ï ʊ.62, ˉ1. ï ʉ.112-116 

  

ʀʩʩʣʝʜʦʚʘʥʘ ʩʪʝʧʝʥʴ ʞʝʩʪʢʦʩʪʠ ʘʛʨʝʛʘʪʦʚ ʥʘʥʦʥʘʧʦʣʥʠʪʝʣʷ ʚ ʧʦʣʠʤʝʨʥʦʡ ʤʘʪʨʠʮʝ ʜʣʷ 

ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʢʣʘʩʩʦʚ ʥʘʥʦʢʦʤʧʦʟʠʪʦʚ: ʜʠʩʧʝʨʩʥʦ-ʥʘʧʦʣʥʝʥʥʳʭ, ʧʦʣʠʤʝʨ/ʫʛʣʝʨʦʜʥʳʭ 

ʥʘʥʦʪʨʫʙʦʢ ʠ ʧʦʣʠʤʝʨ/ʛʨʘʬʝʥʦʚ, ʪ.ʝ. ʥʘʧʦʣʥʝʥʥʳʭ 0D-, 1D- ʠ 2D-ʥʘʥʦʥʘʧʦʣʥʠʪʝʣʷʤʠ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʠʧʘ ʥʘʥʦʥʘʧʦʣʥʠʪʝʣʷ ʩʪʨʫʢʪʫʨʘ ʝʛʦ ʘʛʨʝʛʘʪʦʚ ʬʠʟʠʯʝʩʢʠ ʩʪʨʦʛʦ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʝʝ ʬʨʘʢʪʘʣʴʥʦʡ ʨʘʟʤʝʨʥʦʩʪʴʶ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʨʝʘʣʴʥʳʡ (ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ) 

ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʘʛʨʝʛʘʪʦʚ ʥʘʥʦʥʘʧʦʣʥʠʪʝʣʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʚʫʤʷ ʙʘʟʦʚʳʤʠ ʬʘʢʪʦʨʘʤʠ: ʠʭ 

ʩʪʨʫʢʪʫʨʦʡ ʠ ʞʝʩʪʢʦʩʪʴʶ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʧʦʣʠʤʝʨʥʦʡ ʤʘʪʨʠʮʳ). ʇʦʜʪʚʝʨʞʜʝʥʘ 

ʢʦʥʮʝʧʮʠʷ, ʧʨʝʜʧʦʣʘʛʘʶʱʘʷ, ʯʪʦ ʩʪʝʧʝʥʴ ʫʩʠʣʝʥʠʷ ʧʦʣʠʤʝʨʥʳʭ ʥʘʥʦʢʦʤʧʦʟʠʪʦʚ 

ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʩʪʨʫʢʪʫʨʦʡ ʥʘʥʦʥʘʧʦʣʥʠʪʝʣʷ. 

 

 

5.4. ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʋɻʃɽʈʆɼʅʓʍ ʄɸʊɽʈʀɸʃʆɺ ʈɸɿʃʀʏʅʆʁ ʇʈʀʈʆɼʓ 

ʇʈʀ ʆʇʈɽɼɽʃɽʅʀʀ ʉʆɼɽʈɾɸʅʀʗ ʄɽʊɸʃʃʆɺ ɺ ʋɻʃɽʈʆɼʅʓʍ ʅɸʅʆʊʈʋɹʂɸʍ 

ʄɽʊʆɼʆʄ ʈɽʅʊɻɽʅʆɺʉʂʆʁ ʌʃʋʆʈɽʉʎɽʅʎʀʀ 
 

ɾʜʘʥʦʚ ɸ.ɸ., ʂʘʟʘʢʦʚʘ ʄ.ɸ. // ɾʫʨʥʘʣ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʭʠʤʠʠ. ï 2020. ï ʊ.75, ˉ2. ï ʉ.239-

247 

  

ʈʘʩʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʘʥʘʣʠʟʘ ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʪʨʫʙʦʢ ʤʝʪʦʜʦʤ 

ʨʝʥʪʛʝʥʬʣʫʦʨʝʩʮʝʥʪʥʦʡ ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʙʨʘʟʮʦʚ ʩʨʘʚʥʝʥʠʷ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʥʘ 

ʦʩʥʦʚʝ ʙʦʣʝʝ ʜʦʩʪʫʧʥʳʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʯʠʱʝʥʥʳʤʠ ʫʛʣʝʨʦʜʥʳʤʠ ʥʘʥʦʪʨʫʙʢʘʤʠ ʤʘʪʝʨʠʘʣʦʚ 

ʥʘ ʦʩʥʦʚʝ ʫʛʣʝʨʦʜʘ (ʩʘʞʘ, ʩʠʙʫʥʠʪ ʠ ʘʢʪʠʚʠʨʦʚʘʥʥʳʡ ʫʛʦʣʴ). ʆʧʨʝʜʝʣʝʥʦ ʦʧʪʠʤʘʣʴʥʦʝ ʜʣʷ 

ʘʥʘʣʠʟʘ ʩʦʩʪʦʷʥʠʝ ʧʨʦʙʳ (ʧʦʨʦʰʦʢ ʠʣʠ ʪʘʙʣʝʪʢʘ ʩ ʠʥʝʨʪʥʳʤ ʥʘʧʦʣʥʠʪʝʣʝʤ). ʇʦʢʘʟʘʥʦ, ʯʪʦ 

ʙʦʣʴʰʠʥʩʪʚʦ ʧʘʨʪʠʡ ʦʯʠʱʝʥʥʳʭ ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʪʨʫʙʦʢ (ʋʅʊ) ʩʦʜʝʨʞʠʪ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʤʝʩʝʡ ʦʧʨʝʜʝʣʷʝʤʳʭ ʤʝʪʘʣʣʦʚ-ʢʘʪʘʣʠʟʘʪʦʨʦʚ, ʚʘʨʴʠʨʫʶʱʝʝʩʷ ʦʪ ʧʘʨʪʠʠ ʢ 

ʧʘʨʪʠʠ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʧʨʘʚʠʣʴʥʦʩʪʠ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ ʘʥʘʣʠʟʘ ʋʅʊ. ʇʨʠʤʝʥʝʥʠʝ ʜʣʷ 

ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʦʙʨʘʟʮʦʚ ʩʨʘʚʥʝʥʠʷ ʠʥʳʭ ʫʛʣʝʨʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʪʘʢʠʭ ʢʘʢ ʩʘʞʘ ʠʣʠ 

ʘʢʪʠʚʠʨʦʚʘʥʥʳʡ ʫʛʦʣʴ, ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʜʦʩʪʦʚʝʨʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʠʭ 

ʩʪʝʧʝʥʷʭ ʨʘʟʙʘʚʣʝʥʠʷ ʠʥʝʨʪʥʳʤ ʥʘʧʦʣʥʠʪʝʣʝʤ (ʮʝʣʣʶʣʦʟʦʡ) ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʪʘʙʣʝʪʢʠ. 
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5.5. ʇʆʃʋʏɽʅʀɽ ʕʇʆʂʉʀʅɸʅʆʂʆʄʇʆɿʀʊʆɺ 
 

ʉʫʜʴʠʥ ʖ.ʀ., ɿʘʤʘʰʢʠʥʘ ɸ.ɼ., ɸʥʜʨʝʝʚʘ ɽ.ɽ. //  ʉʙʦʨʥʠʢ ʤʘʪʝʨʠʘʣʦʚ 54-ʡ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çɺʫʟʦʚʩʢʘʷ ʥʘʫʢʘ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭè. ï 2020. -  ʉ.46-49 

  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʷʜ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʧʦʣʫʯʝʥʠʶ ʵʧʦʢʩʠʥʘʥʦʢʦʤʧʦʟʠʪʦʚ 

ʥʘ ʦʩʥʦʚʝ ʵʧʦʢʩʠʜʥʦʡ ʩʤʦʣʳ ʤʘʨʢʠ ʕɼ-20 ʩ ʦʪʚʝʨʜʠʪʝʣʷʤʠ ʪʨʠʵʪʠʣʝʥʪʝʪʨʘʤʠʥ (ʊʕʊɸ) ʠ ʇʆ-

300 ʠ ʬʫʥʢʮʠʦʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʥʦʛʦʩʪʝʥʥʳʭ ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʪʨʫʙʦʢ (ʬ-ʄʋʅʊ). ɺʳʙʦʨ 

ʤʘʪʝʨʠʘʣʦʚ ʦʙʦʩʥʦʚʘʥ ʨʘʟʣʠʯʠʝʤ ʤʘʢʨʦʤʦʣʝʢʫʣ ʚ ʦʪʚʝʨʞʜʝʥʥʳʭ ʧʦʣʠʤʝʨʘʭ, ʨʘʟʣʠʯʠʝʤ 

ʘʤʠʥʥʦʛʦ ʯʠʩʣʘ ʪʨʠʵʪʠʣʝʥʪʝʪʨʘʤʠʥʘ ʠ ʦʪʚʝʨʜʠʪʝʣʷ ʤʘʨʢʠ ʇʆ-300, ʜʦʩʪʫʧʥʦʩʪʴʶ ʠ ʜʝʰʝʚʠʟʥʦʡ 

ʢʦʤʧʦʥʝʥʪʦʚ. ʀʩʭʦʜʷ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ, ʠʟʣʦʞʝʥʥʳʭ ʚ ʨʘʙʦʪʝ, ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ ʩʜʚʠʛʘ ʥʘʯʘʣʘ 

ʧʨʦʮʝʩʩʘ ʩʪʝʢʣʦʚʘʥʠʷ/ʨʘʩʩʪʝʢʣʦʚʳʚʘʥʠʷ ʠ ʚʦʟʨʘʩʪʘʥʠʷ ʠʣʠ ʫʙʳʚʘʥʠʷ ʵʥʝʨʛʠʠ ʜʣʷ ʥʘʯʘʣʘ 

ʧʨʦʮʝʩʩʘ ʩʪʝʢʣʦʚʘʥʠʷ/ʨʘʩʩʪʝʢʣʦʚʳʚʘʥʠʷ ʚ ʦʙʣʘʩʪʴ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʫ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʠʩʭʦʜʥʳʤʠ. 

 

 

5.6. ʇʈɽʀʄʋʑɽʉʊɺɸ ʂʆʄʇʆɿʀʎʀʆʅʅʓʍ ʄɸʊɽʈʀɸʃʆɺ, ʉʆɼɽʈɾɸʑʀʍ 

ʋɻʃɽʈʆɼʅʓɽ ʅɸʅʆʊʈʋɹʂʀ 

 

ɺʘʛʘʥʦʚʘ ɽ.ʉ., ʄʘʢʘʨʦʚʘ ʀ.ɸ., ɹʨʘʞʘʝʚʘ ɽ.ɸ. // ʉʙʦʨʥʠʢ ʤʘʪʝʨʠʘʣʦʚ 54-ʡ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çɺʫʟʦʚʩʢʘʷ ʥʘʫʢʘ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭè. ï 2020. -  ʉ.42-45 

 

ʅʝʟʘʤʝʥʠʤʦʩʪʴ ʇʂʄ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʩʦʯʝʪʘʥʠʝʤ ʪʘʢʠʭ ʚʘʞʥʝʡʰʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʘʢ ʚʳʩʦʢʘʷ ʤʝʭʘʥʠʯʝʩʢʘʷ 

ʧʨʦʯʥʦʩʪʴ, ʪʝʧʣʦʩʪʦʡʢʦʩʪʴ, ʢʦʨʨʦʟʠʦʥʥʘʷ 

ʩʪʦʡʢʦʩʪʴ, ʤʘʣʘʷ ʧʣʦʪʥʦʩʪʴ. ʄʥʦʛʦʦʙʨʘʟʠʝ 

ʢʦʤʙʠʥʘʮʠʡ ʨʘʟʣʠʯʥʳʭ ʠʩʭʦʜʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʘ ʪʘʢʞʝ 

ʪʝʭʥʦʣʦʛʠʡ ʠʭ ʧʝʨʝʨʘʙʦʪʢʠ ʚ ʢʦʤʧʦʟʠʪʥʳʝ 

ʤʘʪʝʨʠʘʣʳ ʠ ʠʟʜʝʣʠʷ ʧʨʘʢʪʠʯʝʩʢʠ 

ʙʝʩʢʦʥʝʯʥʳ ʠ ʦʛʨʘʥʠʯʝʥʳ ʪʦʣʴʢʦ ʫʨʦʚʥʝʤ 

ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ. ɸʨʤʠʨʦʚʘʪʴ 

ʧʦʣʠʤʝʨʳ ʤʦʞʥʦ ʣʶʙʳʤʠ ʥʘʧʦʣʥʠʪʝʣʷʤʠ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʘʨʤʠʨʦʚʘʥʠʝ ʩ ʧʦʤʦʱʴʶ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʩʝʪʢʠ, 

ʧʦʨʦʰʢʦʤ ʤʝʣʘ, ʛʨʘʬʠʪʘ. ʆʜʥʘʢʦ ʫʣʫʯʰʠʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʣʠʤʝʨʦʚ ʤʦʞʥʦ ʥʝ ʪʦʣʴʢʦ ʵʪʠʤʠ 

ʤʝʪʦʜʘʤʠ. ʆʩʦʙʳʝ ʦʞʠʜʘʥʠʷ ʩʚʷʟʳʚʘʶʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʥʠʢʘʣʴʥʳʭ ʫʛʣʝʨʦʜʥʳʭ 

ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ï ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʪʨʫʙʦʢ. 

 

 

5.7. ʆ ʇɽʈʉʇɽʂʊʀɺʅʓʍ ʇʈʀʄɽʅɽʅʀʗʍ ʋɻʃɽʈʆɼʅʓʍ ʅɸʅʆʊʈʋɹʆʂ ɺ 

ʂʆʅʉʊʈʋʂʎʀʆʅʅʓʍ ʇʆʃʀʄɽʈɸʍ 

 

ʂʨʝʩʪʠʥʠʥ ɸ.ɺ. //  // ʄʘʪʝʨʠʘʣʳ IV ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

çʇʦʣʠʤʝʨʥʳʝ ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷè. 

ï 2019. ï ʉ.65-83 

 

ɺʚʦʜʠʪʩʷ ʤʝʨʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʪʨʫʙʦʢ (ʋʅʊ) ʢʘʢ 

ʫʧʨʦʯʥʷʶʱʠʭ ʥʘʥʦʚʦʣʦʢʦʥ ʚ ʥʘʥʦʢʦʤʧʦʟʠʪʘʭ ʠ ʧʦ ʵʪʦʤʫ ʢʨʠʪʝʨʠʶ ʚʳʜʝʣʝʥʳ ʥʝʩʢʦʣʴʢʦ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʋʅʊ ʚ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʧʦʣʠʤʝʨʘʭ. 

 



20 
 

         5.8. ɺʃʀʗʅʀɽ ʕʃɽʂʊʈʀʏɽʉʂʀʍ ʇʆʃɽʁ ʅɸ ʇʈʆʎɽʉʉʓ 

ʉɸʄʆʆʈɻɸʅʀɿɸʎʀʀ ɺ ʋʃʔʊʈɸɼʀʉʇɽʈʉʅʆʄ ʈɸʉʊɺʆʈɽ ʄʅʆɻʆʉʊɽʅʅʓʍ 

ʋɻʃɽʈʆɼʅʓʍ ʅɸʅʆʊʈʋɹʆʂ   

 

         ʂʫʟʴʤʝʥʢʦ ɸ.ʇ., ʅʘʠʥʛ ʊʝʪ ʇʴʦ, ʂʫʟʴʢʦ ɸ.ɽ. // ɾʫʨʥʘʣ ʪʝʭʥʠʯʝʩʢʦʡ ʬʠʟʠʢʠ. ï 2020. - ˉ2. 

-   ʉ.268-277 

  

         ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʣʠʷʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʥʘ ʧʨʦʮʝʩʩʳ 

ʫʧʦʨʷʜʦʯʝʥʠʷ ʚ ʦʩʘʜʢʘʭ ʫʣʴʪʨʘʜʠʩʧʝʨʩʥʳʭ ʨʘʩʪʚʦʨʦʚ ʠʟ ʬʫʥʢʮʠʦʥʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʤʥʦʛʦʩʪʝʥʥʳʭ ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʪʨʫʙʦʢ. ʆʩʦʙʝʥʥʦʩʪʠ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʩʘʤʦʩʙʦʨʢʠ 

ʠ/ʠʣʠ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʪʨʫʢʪʫʨ ʚ ʚʠʜʝ ʣʠʥʝʡʥʳʭ, ʬʨʘʢʪʘʣʴʥʳʭ 

ʠ ʢʣʘʩʪʝʨʥʳʭ ʩʪʨʫʢʪʫʨ, ʠʟʫʯʝʥʳ ʤʝʪʦʜʘʤʠ ʢʦʥʬʦʢʘʣʴʥʦʡ (ʩ ʚʠʜʝʦʟʘʧʠʩʴʶ), ʘʪʦʤʥʦ-ʩʠʣʦʚʦʡ ʠ 

ʵʣʝʢʪʨʦʥʥʦʡ ʩʢʘʥʠʨʫʶʱʝʡ ʠ ʧʨʦʩʚʝʯʠʚʘʶʱʝʡ ʤʠʢʨʦʩʢʦʧʠʡ, IR-ʌʫʨʴʝ ʩʧʝʢʪʨʦʩʢʦʧʠʠ, 

ʢʦʤʙʠʥʘʮʠʦʥʥʦʛʦ (ʨʘʤʘʥʦʚʩʢʦʛʦ) ʨʘʩʩʝʷʥʠʷ ʩʚʝʪʘ ʠ ʨʝʥʪʛʝʥʦʬʘʟʦʚʦʛʦ ʘʥʘʣʠʟʘ. ʋʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʨʘʟʤʝʨʳ ʬʨʘʢʪʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʫʤʝʥʴʰʘʶʪʩʷ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʥʘʧʨʷʞʝʥʥʦʩʪʠ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ, ʘ ʩʢʦʨʦʩʪʴ ʠʭ ʨʦʩʪʘ ʢʚʘʜʨʘʪʠʯʥʦ ʚʦʟʨʘʩʪʘʝʪ ʩ ʨʦʩʪʦʤ ʥʘʧʨʷʞʝʥʥʦʩʪʠ. 

ɺʥʫʪʨʠ ʣʠʥʝʡʥʳʭ ʠ ʢʣʘʩʪʝʨʥʳʭ ʩʪʨʫʢʪʫʨ ʦʙʥʘʨʫʞʝʥʳ ʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʧʦ ʭʠʨʘʣʴʥʦʩʪʠ 

ʦʜʥʦʩʪʝʥʥʳʝ ʫʛʣʝʨʦʜʥʳʝ ʪʨʫʙʢʠ, ʦʙʣʘʜʘʶʱʠʝ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʠ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʡ 

ʧʨʦʚʦʜʠʤʦʩʪʷʤʠ. ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʥʦʛʦʩʪʝʥʥʳʝ ʫʛʣʝʨʦʜʥʳʝ ʥʘʥʦʪʨʫʙʢʠ, ʫʣʴʪʨʘʟʚʫʢʦʚʘʷ 

ʬʫʥʢʮʠʦʥʘʣʠʟʘʮʠʷ, ʩʘʤʦʩʙʦʨʢʘ ʠ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʷ, ʧʦʩʪʦʷʥʥʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ, ʜʠʥʘʤʠʢʘ 

ʬʨʘʢʪʘʣʦʚ.  

 

 

5.9. ɻʈɸʌɽʅ: ʅʆɺʓɽ ɺʆɿʄʆɾʅʆʉʊʀ ɼʃʗ ɹɽʊʆʅɸ 

 

ɻʦʡʩʠʩ ʄ. // ʎʝʤʝʥʪ ʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ. ï 2020. - ˉ1. ï ʉ.108-115 

  

ʋʥʠʢʘʣʴʥʳʡ ʥʘʙʦʨ ʩʚʦʡʩʪʚ ʛʨʘʬʝʥʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʩʦʙʦʡ ʩʣʦʡ ʦʙʳʯʥʦʛʦ ʫʛʣʝʨʦʜʘ 

ʪʦʣʱʠʥʦʡ ʚʩʝʛʦ ʚ ʦʜʠʥ ʘʪʦʤ, ʦʪʢʨʳʚʘʝʪ ʤʥʦʞʝʩʪʚʦ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʨʠʤʝʥʝʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ 

ʦʙʣʘʩʪʷʭ. ɺ ʯʘʩʪʥʦʩʪʠ, ʛʨʘʬʝʥ ʠ ʤʘʪʝʨʠʘʣʳ, ʠʤʝʶʱʠʝ ʦʪʥʦʰʝʥʠʝ ʢ ʥʝʤʫ (ɻʠʄʀʆɻ), ʤʦʛʫʪ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʠʥʪʝʨʝʩ ʚ ʢʘʯʝʩʪʚʝ ʜʦʙʘʚʦʢ ʚ ʩʦʩʪʘʚʝ ʚʷʞʫʱʠʭ. ɺ ʦʙʟʦʨʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ 

ʚʦʟʤʦʞʥʦʩʪʠ ɻʠʄʀʆɻ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʝʪʦʥʘ (ʧʨʦʯʥʦʩʪʠ ʠ 

ʜʦʣʛʦʚʝʯʥʦʩʪʠ) ʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʷʞʫʱʠʭ ʤʘʪʝʨʠʘʣʦʚ. ɺ ʯʠʩʣʝ 

ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʭ ʟʘʜʘʯ, ʪʨʝʙʫʶʱʠʭ ʨʝʰʝʥʠʷ - ʦʙʝʩʧʝʯʠʪʴ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʛʨʘʬʝʥʦʧʦʜʦʙʥʳʭ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʚ ʮʝʤʝʥʪʥʦʡ ʤʘʪʨʠʮʝ. ʂʨʦʤʝ ʪʦʛʦ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ 

ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʪʴ ɻʠʄʀʆɻ, ʦʥʠ ʜʦʣʞʥʳ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ, ʠʤʝʪʴ 

ʧʨʠʝʤʣʝʤʫʶ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʠ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʩʪʘʥʜʘʨʪʘʤ ʢʘʯʝʩʪʚʘ. ʄʦʞʥʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʝ ʧʨʠʤʝʥʝʥʠʷ ʛʨʘʬʝʥʘ ʚ ʩʦʩʪʘʚʝ ʙʝʪʦʥʘ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʙʫʜʫʪ ʦʩʥʦʚʘʥʳ ʥʘ ʝʛʦ ʵʣʝʢʪʨʦʧʨʦʚʦʜʷʱʠʭ ʩʚʦʡʩʪʚʘʭ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʩʦʟʜʘʪʴ ʩʧʝʮʠʘʣʴʥʳʝ 

ʚʠʜʳ ʙʝʪʦʥʘ, ʪʘʢʠʝ ʢʘʢ ʩʘʤʦʜʠʘʛʥʦʩʪʠʨʫʝʤʳʡ ʙʝʪʦʥ; ʙʝʪʦʥ, ʧʦʟʚʦʣʷʶʱʠʡ ʵʢʨʘʥʠʨʦʚʘʪʴ 

ʚʦʟʜʝʡʩʪʚʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ, ʠ ʙʝʪʦʥ ʩ ʵʣʝʢʪʨʦʥʘʛʨʝʚʦʤ. 

  

 

 

4.  ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ. ʉʓʈʔɽ 

 
4.1. ʆʇʓʊ ʃɸɹʆʈɸʊʆʈʀʀ ʂʆʄʇʆɿʀʎʀʆʅʅʓʍ ʄɸʊɽʈʀɸʃʆɺ ʊʆɻʋ ɺ 

ʉʆɿɼɸʅʀʀ ʆɹʆʈʋɼʆɺɸʅʀʗ ɼʃʗ ʇʈʆɺɽɼɽʅʀʗ ʊʈʀɹʆʊɽʍʅʀʏɽʉʂʀʍ 

ʀʉʉʃɽɼʆɺɸʅʀʁ ʇʆʃʀʄɽʈʅʓʍ ʂʆʄʇʆɿʀʎʀʆʅʅʓʍ ʄɸʊɽʈʀɸʃʆɺ 

 

ʈʫʙʘʥ ɽ. ʈ., ʆʪʤʘʭʦʚ ɼ. ɺ. // ʋʯʝʥʳʝ ʟʘʤʝʥʢʠ ʊʆɻʋ. ï 2020. ï ʊ.11, ˉ3. ï ʉ.33-37 
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ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʨʠʪʝʨʠʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʨʠʙʦʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʥʝʙʦʣʴʰʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʮʝʥʪʨʦʚ ʧʨʠ ʫʥʠʚʝʨʩʠʪʝʪʘʭ. 

ʇʨʠʚʦʜʠʪʩʷ ʧʨʠʤʝʨ ʩʦʟʜʘʥʠʷ ʪʨʠʙʦʪʝʭʥʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʦʛʣʘʩʥʦ 

ʧʨʠʥʮʠʧʘʤ ʚʳʩʦʢʦʡ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʥʦʩʪʠ. 

 

 

4.2. ʀɿʅʆʉ ɺ ʋʉʃʆɺʀʗʍ ʉʋʍʆɻʆ ʊʈɽʅʀʗ ʂʆʄʇʆɿʀʎʀʆʅʅʆɻʆ 

ʄɸʊɽʈʀɸʃɸ ʅɸ ʆʉʅʆɺɽ ɸʃʖʄʀʅʀɽɺʆɻʆ ʉʇʃɸɺɸ, ʋʇʈʆʏʅɽʅʅʆɻʆ 

ʅɸʅʆʂʈʀʉʊɸʃʃʀʏɽʉʂʀʄ ɻʈɸʌʀʊʆʄ 

 

ɸʙʦʨʢʠʥ ɸ.ɺ., ɽʣʢʠʥ ɸ.ʀ., ʉʳʯʝʚ ɸ.ɽ. //  ʪʨʝʥʠʝ ʠ ʠʟʥʦʩ. ï 2020. ï ʊ.41, ˉ3. ï ʉ.323-330 

  

ʇʨʦʚʝʜʝʥʳ ʭʘʨʘʢʪʝʨʠʟʘʮʠʷ ʩʪʨʫʢʪʫʨʥʦ-ʬʘʟʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠ ʠʩʧʳʪʘʥʠʷ ʥʘ ʩʫʭʦʝ ʪʨʝʥʠʝ 

ʩʢʦʣʴʞʝʥʠʷ ʧʨʠ ʥʘʛʨʫʟʢʝ 1-15 ʅ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʦʩʥʦʚʝ ʘʣʶʤʠʥʠʝʚʦʛʦ ʩʧʣʘʚʘ, 

ʫʧʨʦʯʥʸʥʥʦʛʦ ʥʘʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤ ʛʨʘʬʠʪʦʤ. ʇʦʣʫʯʝʥʳ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʥʘʛʨʫʟʢʠ ʥʘ 

ʢʦʬɻʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʠ ʠʟʥʦʩ ʧʘʨʳ ʪʨʝʥʠʷ ñʢʦʤʧʦʟʠʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ-ʩʪʘʣʴò. ɺʳʧʦʣʥʝʥ 

ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʪʨʠʙʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʠʩʭʦʜʥʦʛʦ 

ʘʣʶʤʠʥʠʝʚʦʛʦ ʩʧʣʘʚʘ. ʀʟʫʯʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʤʦʨʬʦʣʦʛʠʠ ʧʦʚʝʨʭʥʦʩʪʠ ʠ 

ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʘʨʳ ʪʨʝʥʠʷ. 

 

 

4.3. ʇʈʆɹʃɽʄʓ ʌʆʈʄʀʈʆɺɸʅʀʗ ʃɽʅʊ ɸʂʊʀɺʅʓʍ ʋɻʃɽʈʆɼʅʓʍ 

ʄɸʊɽʈʀɸʃʆɺ 

 

ʃʴʚʦʚʠʯ ʀ.ʗ. // ʉʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʤʦʣʦʜʝʞʥʦʡ ʥʘʫʯʥʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ çɿʘ ʥʘʤʠ ʙʫʜʫʱʝʝ: ʚʟʛʣʷʜ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʥʘ ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ 

ʦʙʱʝʩʪʚʘè. ï 2020. ï ʉ.255-258 

  

ɺ ʩʪʘʪʴʝ ʧʨʦʚʦʜʠʪʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝ ʧʨʦʙʣʝʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʝʥʪ ʘʢʪʠʚʥʳʭ ʫʛʣʝʨʦʜʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. ʇʦʣʫʯʝʥʠʝ ʘʢʪʠʚʥʳʭ ʫʛʣʝʨʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʠʭ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʪʨʝʙʫʶʪ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʥʘʫʯʥʳʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʧʨʦʮʝʩʩʫ 

ʬʦʨʤʦʚʘʥʠʷ ʣʝʥʪʦʯʥʳʭ ʵʣʝʢʪʨʦʜʦʚ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʪʦʢʘ, ʘ ʠʤʝʥʥʦ 

ʫʩʪʘʥʦʚʣʝʥʠʶ ʟʘʚʠʩʠʤʦʩʪʠ ʧʣʦʪʥʦʩʪʠ ʵʣʝʢʪʨʦʜʥʳʭ ʣʝʥʪ ʦʪ ʢʨʠʪʝʨʠʝʚ ʧʨʦʮʝʩʩʘ ʬʦʨʤʦʚʘʥʠʷ. 

 

 

4.4. ʆ ʈɸɿʈɸɹʆʊʂɽ ɻʈɸʅʋʃ ʋɻʃɽʈʆɼʅʓʍ ʄɸʊɽʈʀɸʃʆɺ  

 

ʏʦʧʦʨʦʚ ʆ.ʅ. // ʉʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʤʦʣʦʜʝʞʥʦʡ ʥʘʫʯʥʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ çɿʘ ʥʘʤʠ ʙʫʜʫʱʝʝ: ʚʟʛʣʷʜ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʥʘ ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ 

ʦʙʱʝʩʪʚʘè. ï 2020. ï ʉ. 319-321 

 

 ɺ ʩʪʘʪʴʝ ʧʨʦʚʦʜʠʪʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʟʨʘʙʦʪʢʠ ʛʨʘʥʫʣ ʫʛʣʝʨʦʜʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ.   ʋʩʪʘʥʦʚʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʨʘʥʫʣ ʫʛʣʝʨʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 

ʠʟʤʝʣʴʯʝʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʦʥʝʥʪʘ ʵʣʝʢʪʨʦʜʘ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʦʚ ʠʟ ʪʝʩʪʦʦʙʨʘʟʥʦʡ 

ʫʛʣʝʨʦʜʥʦʡ ʤʘʩʩʳ, ʘ ʪʘʢ ʞʝ ʚʪʦʨʠʯʥʦʛʦ ʠʟʤʝʣʴʯʝʥʠʷ ʘʢʪʠʚʥʦʡ ʫʛʣʝʨʦʜʥʦʡ ʣʝʥʪʳ ʠ ʦʪʨʘʙʦʪʢʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʣʫʯʝʥʠʷ ʘʢʪʠʚʥʦʡ ʫʛʣʝʨʦʜʥʦʡ ʣʝʥʪʳ. ʀʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʦʡ 

ʷʚʣʷʝʪʩʷ ʩʤʝʩʴ ʢʦʤʧʦʥʝʥʪʦʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʘʢʪʠʚʥʦʡ ʫʛʣʝʨʦʜʥʦʡ ʣʝʥʪʳ ʚ ʚʠʜʝ ʙʝʩʬʦʨʤʝʥʥʦʛʦ 

ʢʦʤʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʧʦʣʫʯʠʪʴ ʢʦʥʝʯʥʳʡ ʧʨʦʜʫʢʪ ʪʨʝʙʫʝʤʳʭ ʨʘʟʤʝʨʦʚ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʄʝʭʘʥʠʯʝʩʢʠʡ ʠ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʟʘʛʦʪʦʚʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʢʦʤʧʦʥʝʥʪʘ. 
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4.5. ʆ ʇʈʆʀɿɺʆɼʉʊɺɽ ɸʂʊʀɺʅʆʁ ʋɻʃɽʈʆɼʅʆʁ ʃɽʅʊʓ 

 

 ʇʨʝʦʙʨʘʞʝʥʩʢʠʡ ʖ.ʇ.  //  ʉʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʤʦʣʦʜʝʞʥʦʡ ʥʘʫʯʥʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ çɿʘ ʥʘʤʠ ʙʫʜʫʱʝʝ: ʚʟʛʣʷʜ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʥʘ ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ 

ʦʙʱʝʩʪʚʘè. ï 2020. ï ʉ.304-306 

 

ɺ ʩʪʘʪʴʝ ʧʨʦʚʦʜʠʪʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʢʪʠʚʥʦʡ ʫʛʣʝʨʦʜʥʦʡ 

ʣʝʥʪʳ.   ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʢʪʠʚʥʦʡ ʫʛʣʝʨʦʜʥʦʡ ʣʝʥʪʳ 

ʷʚʣʷʝʪʩʷ ʟʘʛʦʪʦʚʢʘ ʠʟ ʘʢʪʠʚʥʦʛʦ ʫʛʣʝʨʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʪʦʣʱʠʥʦʡ ʧʦʨʷʜʢʘ 0,5 ʤʤ, ʟʘʜʘʥʥʦʡ 

ʰʠʨʠʥʳ ʠ ʙʝʩʢʦʥʝʯʥʦʡ ʠʣʠ ʢʦʥʝʯʥʦʡ ʜʣʠʥʳ, ʢʦʪʦʨʘʷ ʚ ʜʘʣʴʥʝʡʰʝʤ ʢʘʣʘʥʜʨʠʨʫʝʪʩʷ ʥʘ 

ʤʥʦʛʦʚʘʣʢʦʚʦʡ ʫʩʪʘʥʦʚʢʝ ʨʘʩʢʘʪʢʠ ʘʢʪʠʚʥʦʡ ʫʛʣʝʨʦʜʥʦʡ ʣʝʥʪʳ ʜʦ ʥʝʦʙʭʦʜʠʤʦʡ ʪʦʣʱʠʥʳ (100-

300 ʤʢʤ). ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʧʦʣʫʯʘʝʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ 

ʤʘʪʝʨʠʘʣ ð ʟʘʛʦʪʦʚʢʘ ʠʟ ʘʢʪʠʚʥʦʛʦ ʫʛʣʝʨʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ  ʩʦʩʪʦʠʪ ʠʟ ʨʷʜʘ ʩʣʝʜʫʶʱʠʭ ʜʨʫʛ ʟʘ 

ʜʨʫʛʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. ʏʝʪʳʨʝ ʠʩʭʦʜʥʳʭ ʢʦʤʧʦʥʝʥʪʘ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʘʢʪʠʚʥʦʡ ʫʛʣʝʨʦʜʥʦʡ ʣʝʥʪʳ ð ʘʢʪʠʚʥʳʡ ʫʛʦʣʴ, ʩʘʞʘ, ʧʦʣʠʤʝʨʥʦʝ 

ʩʚʷʟʫʶʱʝʝ ʠ ʩʧʠʨʪ, ʦʪʤʝʨʠʚʘʶʪʩʷ ʚ ʥʫʞʥʳʭ ʧʨʦʧʦʨʮʠʷʭ (ʩʫʭʠʝ ʢʦʤʧʦʥʝʥʪʳ ï ʥʘ ʚʝʩʘʭ, ʞʠʜʢʠʝ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʨʥʦʡ ʧʦʩʫʜʳ). 

 

 

4.6. ɸʅɸʃʀɿ ʊɽʍʅʆʃʆɻʀʏɽʉʂʆɻʆ ʇʈʆʎɽʉʉɸ ʇʆʃʋʏɽʅʀʗ ɸʂʊʀɺʅʆʁ 

ʋɻʃɽʈʆɼʅʆʁ ʃɽʅʊʓ ʄɸʃʆʁ ʊʆʃʑʀʅʓ 

 

ʃʴʚʦʚʠʯ ʀ.ʗ. // ʉʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʤʦʣʦʜʝʞʥʦʡ ʥʘʫʯʥʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ çɿʘ ʥʘʤʠ ʙʫʜʫʱʝʝ: ʚʟʛʣʷʜ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʥʘ ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ 
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ɺ ʩʪʘʪʴʝ ʧʨʦʚʦʜʠʪʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝ ʧʨʦʙʣʝʤ ʧʦʣʫʯʝʥʠʷ ʘʢʪʠʚʥʦʡ ʫʛʣʝʨʦʜʥʦʡ ʣʝʥʪʳ ʩ 

ʤʘʣʦʡ ʪʦʣʱʠʥʦʡ. ʆʩʥʦʚʥʳʤ ʵʪʘʧʦʤ, ʚ ʧʨʦʮʝʩʩʝ ʧʦʣʫʯʝʥʠʷ ʘʢʪʠʚʥʦʡ ʫʛʣʝʨʦʜʥʦʡ ʣʝʥʪʳ, 

ʷʚʣʷʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ ʨʘʩʢʘʪʢʘ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ ʜʦ ʪʨʝʙʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ. ʀʩʭʦʜʥʦʡ 

ʟʘʛʦʪʦʚʢʦʡ, ʧʨʠ ʵʪʦʤ, ʷʚʣʷʝʪʩʷ ʫʛʣʝʨʦʜʥʘʷ ʢʨʦʰʢʘ. 

 

 

4.7. ʉʊʈʋʂʊʋʈʅʓɽ ʆʉʆɹɽʅʅʆʉʊʀ ʂʆʄʇʆɿʀʎʀʆʅʅʆɻʆ ɹɽʃʆʂ-

ʇʆʃʀʉɸʍɸʈʀɼʅʆɻʆ ɻʀɼʈʆɻɽʃʗ ɺ ʇʈʀʉʋʊʉʊɺʀʀ ʋɻʃɽʈʆɼʅʆɻʆ 

ʅɸʅʆʄɸʊɽʈʀɸʃɸ 
 

ɿʫʝʚʘ ʆ.ʉ., ɻʫʙʘʡʜʫʣʣʠʥ ɸ.ʊ., ʄʘʢʘʨʦʚʘ ɸ.ʆ. //  ʀʟʚʝʩʪʠʷ ɸʢʘʜʝʤʠʠ ʅʘʫʢ. ʉʝʨʠʷ 
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ʄʝʪʦʜʘʤʠ ʤʘʣʦʫʛʣʦʚʦʛʦ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʨʘʩʩʝʷʥʠʷ ʠ ʩʢʘʥʠʨʫʶʱʝʡ ʵʣʝʢʪʨʦʥʥʦʡ 

ʤʠʢʨʦʩʢʦʧʠʠ ʠʟʫʯʝʥʳ ʩʪʨʫʢʪʫʨʘ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʙʝʣʦʢ-ʧʦʣʠʩʘʭʘʨʠʜʥʦʛʦ ʛʠʜʨʦʛʝʣʷ ʠ ʝʝ 

ʤʦʜʠʬʠʢʘʮʠʷ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ (ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʪʨʫʙʦʢ). ʂʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ 

ʤʦʨʬʦʣʦʛʠʝʡ ʛʠʜʨʦʛʝʣʝʡ ʠ ʠʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʥʘ 

ʧʨʠʤʝʨʝ ʫʜʝʣʴʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʚʦʜʠʤʦʩʪʠ ʛʠʜʨʦʛʝʣʝʡ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʦʚʦʜʠʤʦʩʪʴ 

ʦʜʥʦʟʥʘʯʥʦ ʩʚʷʟʘʥʘ ʩʦ ʩʪʨʫʢʪʫʨʦʡ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʩʠʩʪʝʤ: ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʩʰʠʚʦʢ ʤʝʞʜʫ 

ʙʠʦʧʦʣʠʤʝʨʥʳʤʠ ʮʝʧʷʤʠ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʧʨʦʚʦʜʠʤʦʩʪʠ, ʠ ʥʘʦʙʦʨʦʪ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʜʦʙʘʚʣʝʥʠʝ ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʪʨʫʙʦʢ ʢ ʢʦʤʧʦʟʠʮʠʦʥʥʳʤ ʛʠʜʨʦʛʝʣʷʤ ə-ʢʘʨʨʘʛʠʥʘʥ-ʞʝʣʘʪʠʥ 

ʤʦʞʝʪ ʫʚʝʣʠʯʠʚʘʪʴ ʠʣʠ ʫʤʝʥʴʰʘʪʴ ʠʭ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʧʨʦʚʦʜʠʤʦʩʪʴ. 
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4.8. ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʄɽʍɸʅʆɸʂʊʀɺɸʎʀʀ ʇʆʃʀɺʀʅʀʃʍʃʆʈʀɼɸ ɺ 

ʇʈʀʉʋʊʉʊɺʀʀ ʑɽʃʆʏɽʁ ɼʃʗ ʉʀʅʊɽɿɸ ʇʆʈʀʉʊʓʍ ʋɻʃɽʈʆɼʅʓʍ 

ʄɸʊɽʈʀɸʃʆɺ 
 

ʂʨʷʞʝʚ ʖ.ɻ., ɸʥʠʢʝʝʚʘ ʀ.ɺ., ʊʨʝʥʠʭʠʥ ʄ.ɺ. //  ʌʠʟʠʢʦʭʠʤʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʟʘʱʠʪʘ 
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ʉʠʥʪʝʟ ʧʦʨʠʩʪʳʭ ʫʛʣʝʨʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʦʩʫʱʝʩʪʚʣʝʥ ʧʫʪʝʤ ʤʝʭʘʥʦʭʠʤʠʯʝʩʢʦʛʦ 

ʜʝʛʠʜʨʦʭʣʦʨʠʨʦʚʘʥʠʷ ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜʘ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʱʝʣʦʯʝʡ (ʂʆʅ, LiOH) ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʳʩʦʢʦʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʧʣʘʥʝʪʘʨʥʦʡ ʤʝʣʴʥʠʮʳ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʜʚʫʭʩʪʘʜʠʡʥʦʡ 

ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ ʧʦʣʫʯʝʥʥʳʭ ʧʦʣʠʚʠʥʠʣʝʥʦʚ (ʧʦʣʠʤʝʨʦʚ ʩ ʩʠʩʪʝʤʦʡ ʩʦʧʨʷʞʝʥʥʳʭ ʜʚʦʡʥʳʭ 

ʩʚʷʟʝʡ) ï ʢʘʨʙʦʥʠʟʘʮʠʠ ʜʦ 400Áʉ ʠ ʫʛʣʝʢʠʩʣʦʪʥʦʡ ʠʣʠ ʱʝʣʦʯʥʦʡ ʘʢʪʠʚʘʮʠʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

850 ʠ 800Áʉ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʪʨʫʢʪʫʨʘ ʧʦʣʫʯʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʘ ʤʝʪʦʜʘʤʠ 

ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʢʦʤʙʠʥʘʮʠʦʥʥʦʛʦ ʨʘʩʩʝʷʥʠʷ ʩʚʝʪʘ ʠ ʧʨʦʩʚʝʯʠʚʘʶʱʝʡ ʵʣʝʢʪʨʦʥʥʦʡ 

ʤʠʢʨʦʩʢʦʧʠʠ, ʘʥʘʣʠʟʦʤ ʠʟʦʪʝʨʤ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʘʜʩʦʨʙʮʠʠ/ʜʝʩʦʨʙʮʠʠ ʘʟʦʪʘ.   

 

 

 

5.  ʇʆʃʀʄɽʈʓ. ɸʃʄɸɿʓ.  ɼʈʋɻʀɽ ɺʀɼʓ ʋɻʃɽʈʆɼʅʓʍ 

ʄɸʊɽʈʀɸʃʆɺ 

 
5.1. ɺʃʀʗʅʀɽ ʉʊɸʈɽʅʀʗ ʇʆɺɽʈʍʅʆʉʊʀ ʇʆʃʀʄɽʈʅʓʍ 

ʂʆʄʇʆɿʀʎʀʆʅʅʓʍ ʄɸʊɽʈʀɸʃʆɺ ʅɸ ʀʍ ʄɽʍɸʅʀʏɽʉʂʀɽ ʉɺʆʁʉʊɺɸ 
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ʀʩʩʣʝʜʦʚʘʥʘ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʩʪʘʨʝʥʠʷ 

ʯʝʪʳʨʝʭ ʤʘʨʦʢ ʫʛʣʝʧʣʘʩʪʠʢʦʚ ʧʨʠ ʥʘʪʫʨʥʦʤ 

ʵʢʩʧʦʥʠʨʦʚʘʥʠʠ ʚ ʫʤʝʨʝʥʥʦ ʪʝʧʣʦʤ ʢʣʠʤʘʪʝ ʚ 

ʪʝʯʝʥʠʝ 75 ʤʝʩ. ʀʟʫʯʝʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʣʴʝʬʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʣʠʮʝʚʦʡ ʠ ʦʙʦʨʦʪʥʦʡ ʩʪʦʨʦʥʝ 

ʵʢʩʧʦʥʠʨʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʮʝʥʪʨʳ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʳʩʦʪ ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʫʛʣʝʧʣʘʩʪʠʢʦʚ ʥʘ ʣʠʮʝʚʦʡ ʩʪʦʨʦʥʝ 

ʦʙʨʘʟʮʦʚ ʙʦʣʴʰʝ ʥʘ 30-85%, ʯʝʤ ʥʘ ʦʙʦʨʦʪʥʦʡ. 

ɺʳʷʚʣʝʥʳ ʨʘʟʣʠʯʠʷ ʚ ʟʥʘʯʝʥʠʷʭ ʧʨʝʜʝʣʦʚ 

ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʠʟʛʠʙʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʨʠʣʦʞʝʥʠʷ ʥʘʛʨʫʟʢʠ ʢ ʣʠʮʝʚʦʡ ʠʣʠ ʦʙʦʨʦʪʥʦʡ 

ʩʪʦʨʦʥʝ ʦʙʨʘʟʮʦʚ. ʅʘ ʨʠʩʫʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥ 

ʚʥʝʰʥʠʡ ʚʠʜ ʣʠʮʝʚʳʭ ʠ ʦʙʦʨʦʪʥʳʭ ʩʪʦʨʦʥ 

ʫʛʣʝʧʣʘʩʪʠʢʦʚ ʧʦʩʣʝ 75 ʤʝʩ ʵʢʩʧʦʥʠʨʦʚʘʥʠʷ ʥʘ 

ʦʪʢʨʳʪʳʭ ʩʪʝʥʜʘʭ ʚ ʫʩʣʦʚʠʷʭ ʫʤʝʨʝʥʥʦ ʪʝʧʣʦʛʦ 

ʢʣʠʤʘʪʘ, ʢʦʪʦʨʳʡ (ʚʠʜ) ʥʝ ʧʨʝʪʝʨʧʝʣ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ. ʇʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʦʪʤʝʯʘʝʪʩʷ ʙʦʣʝʝ ʟʘʤʝʪʥʦʝ 

ʠ ʨʝʣʴʝʬʥʦʝ ʚʳʜʝʣʝʥʠʝ ʚʦʣʦʢʦʥ ʫʛʣʝʨʦʜʥʦʛʦ 

ʥʘʧʦʣʥʠʪʝʣʷ ʠʟ-ʟʘ ʜʝʩʪʨʫʢʮʠʠ ʵʧʦʢʩʠʜʥʳʭ 

ʤʘʪʨʠʮ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ. ʈʠʩ. ʇʦʚʝʨʭʥʦʩʪʠ 

ʣʠʮʝʚʦʡ ʠ ʦʙʦʨʦʪʥʦʡ ʩʪʦʨʦʥ ʧʘʥʝʣʝʡ ʠʟ 

ʫʛʣʝʧʣʘʩʪʠʢʦʚ ɺʂʋ-24 (ʘ, ʙ), ɺʂʋ-25 (ʚ, ʛ), 

ʂʄʋ-7ʪ (ʜ, ʝ), ʂʄʋ-4-ɻ2ʤ (ʞ, ʟ). 
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5.2. ʅɸʅʆʂʆʄʇʆɿʀʎʀʆʅʅʓɽ ʌʋʅʂʎʀʆʅɸʃʀɿʀʈʆɺɸʅʅʓɽ 

ʇʆʃʀʄɽʈʅʓɽ ʄɸʊɽʈʀɸʃʓ   
 

ʆʚʯʠʥʥʠʢʦʚ ɽ.ɺ., ʃʠʦʧʦ ɺ.ɸ., ɺʦʟʥʷʢʦʚʩʢʠʡ ɸ.ʇ. // ʇʨʦʛʨʝʩʩʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʩʠʩʪʝʤʳ 
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ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ 

ʧʦʣʠʤʝʨʥʦʡ ʤʘʪʨʠʮʝ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʥʘʥʦʜʠʩʧʝʨʩʥʳʤʠ ʬʫʥʢʮʠʦʥʘʣʠʟʠʨʦʚʘʥʥʳʤʠ 

ʫʛʣʝʨʦʜʥʳʤʠ ʯʘʩʪʠʮʘʤʠ. ɼʘʥʥʳʝ ʢʦʤʧʦʟʠʪʳ ʥʘʰʣʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ 

ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʜʝʪʘʣʝʡ ʠ ʠʟʜʝʣʠʡ ʨʘʟʣʠʯʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ 

ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦʣʠʵʪʠʣʝʥ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ 

ʬʫʥʢʮʠʦʥʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʥʘʥʦʜʠʩʧʝʨʩʥʳʤʠ ʯʘʩʪʠʮʘʤʠ ʘʣʤʘʟʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚʚʝʜʝʥʠʝ 

ʜʘʥʥʦʛʦ ʪʠʧʘ ʤʦʜʠʬʠʢʘʪʦʨʘ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʚ ʩʪʨʫʢʪʫʨʝ ʤʦʜʠʬʠʮʠʨʫʝʤʦʛʦ ʧʦʣʠʤʝʨʘ. 

ɼʘʥʥʳʡ ʵʬʬʝʢʪ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʤʧʦʟʠʪʦʚ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʤʧʦʟʠʮʠʦʥʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ, ʧʦʣʫʯʘʝʤʳʤʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʠʝʤ 

ʫʣʴʪʨʘʜʠʩʧʝʨʩʥʳʤʠ ʯʘʩʪʠʮʘʤʠ ʜʝʪʦʥʘʮʠʦʥʥʦʛʦ ʘʣʤʘʟʦʩʦʜʝʨʞʘʱʝʛʦ ʛʨʘʬʠʪʘ 

 

 

5.3. ʊʈɸʅʉʄʀʉʉʀʆʅʅʓɽ ɺɸʃʓ ʀɿ ʋɻʃɽʇʃɸʉʊʀʂɸ. ʄɸʊɽʈʀɸʃʓ ʀ 

ʊɽʍʅʆʃʆɻʀʀ (ʆɹɿʆʈ) 
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ʂʦʤʧʦʟʠʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʥʘʭʦʜʷʪ ʚʩʝ 

ʙʦʣʴʰʝʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʀʟ ʧʦʣʠʤʝʨʦʚ ʠʟʛʦʪʘʚʣʠʚʘʶʪ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʣʢʠʝ, ʥʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʩʣʦʞʥʳʝ ʠ ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʜʝʪʘʣʠ ʤʘʰʠʥ ʠ ʤʝʭʘʥʠʟʤʦʚ, 

ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʚʩʝ ʯʘʱʝ ʧʦʣʠʤʝʨʳ ʩʪʘʣʠ ʧʨʠʤʝʥʷʪʴʩʷ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʭ 

ʢʦʨʧʫʩʥʳʭ ʜʝʪʘʣʝʡ, ʥʝʩʫʱʠʭ ʟʥʘʯʠʪʝʣʴʥʳʝ ʥʘʛʨʫʟʢʠ. ʇʦʣʠʤʝʨʥʳʝ ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ 

ʧʨʦʯʥʦ ʟʘʚʦʝʚʘʣʠ ʤʝʩʪʦ ʩʨʝʜʠ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʂʦʤʧʦʟʠʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ 

ʤʦʞʥʦ ʙʝʟ ʩʦʤʥʝʥʠʷ ʦʪʥʝʩʪʠ ʢ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʧʨʦʜʫʢʪʘʤ ʢʘʢ ʩʦʚʨʝʤʝʥʥʦʛʦ, ʪʘʢ ʠ 

ʙʫʜʫʱʝʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

 

5.4. ʆ ʊʈɽɹʆɺɸʅʀʗʍ, ʇʈɽɼʒʗɺʃʗɽʄʓʍ ʂ ʂʃɽʖ, ʀʉʇʆʃʔɿʋɽʄʆʄʋ ɼʃʗ 

ʅɸʂʃɽʁʂʀ ɸʂʊʀɺʅʆʁ ʋɻʃɽʈʆɼʅʆʁ ʃɽʅʊʓ ʅɸ ɸʃʖʄʀʅʀɽɺʋʖ ʌʆʃʔɻʋ 
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ʕʣʝʢʪʨʦʧʨʦʚʦʜʷʱʠʝ ʢʣʝʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʩʦʜʝʨʞʘʱʠʝ 

ʧʦʣʠʤʝʨʥʦʝ ʩʚʷʟʫʶʱʝʝ ʠ ʵʣʝʢʪʨʦʧʨʦʚʦʜʷʱʠʡ ʤʝʣʢʦʜʠʩʧʝʨʩʥʳʡ ʥʘʧʦʣʥʠʪʝʣʴ. ʊʘʢʦʡ ʩʦʩʪʘʚ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʯʝʪʘʥʠʝ ʢʣʝʷʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʧʦʣʠʤʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʚʳʩʦʢʦʡ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴʶ, ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʤʝʪʘʣʣʦʚ ʠ ʩʧʣʘʚʦʚ. 

ʂ ʵʣʝʢʪʨʦʧʨʦʚʦʜʷʱʝʤʫ ʢʣʝʶ ʧʨʝʜʲʷʚʣʷʝʪʩʷ ʨʷʜ ʪʨʝʙʦʚʘʥʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ 

ʥʘʠʙʦʣʝʝ ʪʝʭʥʦʣʦʛʠʯʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩʦʝʜʠʥʝʥʠʷ ʘʢʪʠʚʥʦʡ ʫʛʣʝʨʦʜʥʦʡ ʣʝʥʪʳ ʩ ʘʣʶʤʠʥʠʝʚʦʡ 

ʬʦʣʴʛʦʡ. 


