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ʤ. ɼʥʽʧʨʦ 

 22ï24 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. 
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ʈʝʜʘʢʮʽʡʥʘ ʢʦʣʝʛʽʷ: ʇʘʚʣʠʯʝʥʢʦ ɸ.ɺ., ʜ.ʪ.ʥ., ʧʨʦʬ., ʧʝʨʰʠʡ ʧʨʦʨʝʢʪʦʨ ʅʊʋ 

çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʅʽʢʽʪʝʥʢʦ ɯ.ʉ., ʜ.ʪ.ʥ., ʜʦʮ., ʧʨʦʨʝʢʪʦʨ ʟ ʥʘʫʢʦʚʦʾ 

ʨʦʙʦʪʠ ʅʊʋ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ɹʝʟʫʛʣʘ ʃ.ʉ., ʜ.ʝ.ʥ., ʧʨʦʬ., 

ʟʘʚ. ʢʘʬʝʜʨʠ ʪʫʨʠʟʤʫ ʪʘ ʝʢʦʥʦʤʽʢʠ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʛʦʣʦʚʘ ʈʘʜʠ ʤʦʣʦʜʠʭ 

ʚʯʝʥʠʭ ʅʊʋ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ɹʻʣʦʙʦʨʦʜʦʚʘ ʄ.ɺ., ʢ.ʝ.ʥ., ʜʦʮ. 

ʢʘʬʝʜʨʠ ʪʫʨʠʟʤʫ ʪʘ ʝʢʦʥʦʤʽʢʠ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʟʘʩʪʫʧʥʠʮʷ ʛʦʣʦʚʠ ʈʘʜʠ 

ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ ʅʊʋ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

 

 

 

ʄʦʣʦʜʴ: ʥʘʫʢʘ ʪʘ ʽʥʥʦʚʘʮʽʾ: ʤʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ 

ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ, ɼʥʽʧʨʦ, 22ï24 

ʣʠʩʪʦʧʘʜʘ 2023 ʨʦʢʫ: ʫ 2-ʭ ʪ. / ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè ï ɼʥʽʧʨʦ : ʅʊʋ çɼʇè, 2023. ʊʦʤ 1. 451 ʩ. 

 

 

 

ʈʦʟʛʣʷʜʘʶʪʴʩʷ ʘʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʩʫʯʘʩʥʦʾ ʤʦʣʦʜʽʞʥʦʾ ʥʘʫʢʠ ʪʘ ʽʥʥʦʚʘʮʽʡ 

ʪʘ ʰʣʷʭʠ ʾʭʥʴʦʛʦ ʚʠʨʽʰʝʥʥʷ. ɺʠʩʚʽʪʣʝʥʦ ʧʨʦʙʣʝʤʥʽ ʘʩʧʝʢʪʠ ʤʽʩʴʢʦʛʦ, 

ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʪʘ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʫ ʛʘʣʫʟʷʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʜʦʙʫʪʢʫ, 

ʧʝʨʝʨʦʙʢʠ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ, ʪʝʭʥʦʣʦʛʽʡ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ, ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ ʪʘ 

ʝʥʝʨʛʦʤʝʭʘʥʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʛʝʦʜʝʟʽʾ ʪʘ 

ʟʝʤʣʝʫʩʪʨʦʶ, ʥʘʫʢ ʧʨʦ ɿʝʤʣʶ, ʙʫʜʽʚʥʠʮʪʚʘ, ʛʝʦʪʝʭʥʽʢʠ ʪʘ ʛʝʦʤʝʭʘʥʽʢʠ, 

ʩʫʯʘʩʥʠʭ ʧʠʪʘʥʴ ʝʢʦʣʦʛʽʾ ʪʘ ʟʘʭʠʩʪʫ ʜʦʚʢʽʣʣʷ, ʙʝʟʧʝʢʠ ʧʨʘʮʽ, 

ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʠ, ʝʣʝʢʪʨʦʪʝʭʥʽʢʠ ʪʘ ʝʣʝʢʪʨʦʤʝʭʘʥʽʢʠ, ʢʽʙʝʨʬʽʟʠʯʥʠʭ ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ. 

 

 

 

 

 

 

 

 

 

É ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, 2023 
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ʆʈɻɸʅɯɿɸʎɯʁʅʀʁ ʂʆʄɯʊɽʊ 

 

ɻʦʣʦʚʘ ʦʨʛʢʦʤʽʪʝʪʫ ï ʇʘʚʣʠʯʝʥʢʦ ɸʨʪʝʤ ɺʦʣʦʜʠʤʠʨʦʚʠʯ ï ʜ.ʪ.ʥ., 

ʧʨʦʬʝʩʦʨ, ʧʝʨʰʠʡ ʧʨʦʨʝʢʪʦʨ ʅʊʋ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè. 

ɿʘʩʪʫʧʥʠʢ ʛʦʣʦʚʠ ï ʅʽʢʽʪʝʥʢʦ ɯʛʦʨ ʉʚʷʪʦʩʣʘʚʦʚʠʯ ï ʜ.ʪ.ʥ., ʜʦʮʝʥʪ, 

ʧʨʦʨʝʢʪʦʨ ʟ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ. 

ɺʽʜʧʦʚʽʜʘʣʴʥʠʡ ʩʝʢʨʝʪʘʨ ï ɹʝʟʫʛʣʘ ʃʶʜʤʠʣʘ ʉʝʨʛʽʾʚʥʘ ï ʜ.ʝ.ʥ., 

ʧʨʦʬʝʩʦʨ, ʟʘʚʽʜʫʚʘʯʢʘ ʢʘʬʝʜʨʠ ʪʫʨʠʟʤʫ ʪʘ ʝʢʦʥʦʤʽʢʠ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʛʦʣʦʚʘ 

ʈʄɺ ʅʊʋ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè. 

 

ʏʣʝʥʠ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʢʦʤʽʪʝʪʫ: 

 

ɼʝʨʝʚʷʛʽʥʘ ʅʘʪʘʣʽʷ ɯʚʘʥʽʚʥʘ ï ʛʦʣʦʚʘ ʈʘʜʠ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ɹʻʣʦʙʦʨʦʜʦʚʘ ʄʘʨʽʷ ɺʘʣʝʨʽʾʚʥʘ ï ʟʘʩʪʫʧʥʠʮʷ ʛʦʣʦʚʠ ʈʄɺ ʅʊʋ 

çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè. 

ɻʦʨʻʚ ɺôʷʯʝʩʣʘʚ ʄʠʢʦʣʘʡʦʚʠʯ ï ʩʝʢʨʝʪʘʨ ʈʄɺ ʅʊʋ çɼʥʽʧʨʦʚʩʴʢʘ 

ʧʦʣʽʪʝʭʥʽʢʘè. 

ʆʥʠʱʝʥʢʦ ʉʝʨʛʽʡ ɺʘʣʝʨʽʡʦʚʠʯ ï ʛʦʣʦʚʘ ʈʄɺ ʤʝʭʘʥʽʢʦ-

ʤʘʰʠʥʦʙʫʜʽʚʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ. 

ʄʘʢʫʨʽʥ ɸʥʜʨʽʡ ɸʥʜʨʽʡʦʚʠʯ ï ʛʦʣʦʚʘ ʈʄɺ ʬʽʥʘʥʩʦʚʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ 

ʬʘʢʫʣʴʪʝʪʫ. 

ɸʨʭʠʧʝʥʢʦ ʊʝʪʷʥʘ ɸʥʘʪʦʣʽʾʚʥʘ ï  ʛʦʣʦʚʘ ʈʄɺ ʬʘʢʫʣʴʪʝʪʫ 

ʤʝʥʝʜʞʤʝʥʪʫ. 

ɼʤʠʪʨʫʢ ʆʣʝʥʘ ʆʣʝʢʩʘʥʜʨʽʚʥʘ ï ʛʦʣʦʚʘ ʈʄɺ ʬʘʢʫʣʴʪʝʪʫ 

ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ ʪʘ ʪʝʭʥʦʣʦʛʽʡ. 

ʊʨʝʛʫʙ ʖʣʽʷ ɭʚʛʝʥʽʚʥʘ ï ʛʦʣʦʚʘ ʈʄɺ ʬʘʢʫʣʴʪʝʪʫ ʘʨʭʽʪʝʢʪʫʨʠ, 

ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʟʝʤʣʝʫʩʪʨʦʶ. 

ɿʘʤʢʦʚʘ ʆʣʴʛʘ ɸʥʜʨʽʾʚʥʘ ï ʛʦʣʦʚʘ ʈʄɺ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʛʦ 

ʬʘʢʫʣʴʪʝʪʫ. 

ʉʘʾʢ ʇʘʚʣʦ ɹʦʛʜʘʥʦʚʠʯ ï ʛʦʣʦʚʘ ʈʄɺ ʽʥʩʪʠʪʫʪʫ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ. 

ʍʘʙʘʨʣʘʢ ʂʦʩʪʷʥʪʠʥ ʉʝʨʛʽʡʦʚʠʯ ï ʛʦʣʦʚʘ ʈʄɺ ʬʘʢʫʣʴʪʝʪʫ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʉʦʨʦʢʽʥʘ ʅʘʪʘʣʽʷ ɻʨʠʛʦʨʽʚʥʘ ï ʛʦʣʦʚʘ ʈʄɺ ʥʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʦʛʦ 

ʽʥʩʪʠʪʫʪʫ ʜʝʨʞʘʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ. 

 
  



 

 

 

 

 

 

 

 

 

 

 

 

ʊʝʭʥʦʣʦʛʽʾ ʚʠʜʦʙʫʪʢʫ, 

ʧʝʨʝʨʦʙʢʠ ʪʘ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʢʦʨʠʩʥʠʭ 

ʢʦʧʘʣʠʥ 

 

 

 

 

 

 



ʉɽʂʎɯʗ ï ʊɽʍʅʆʃʆɻɯɰ ɺʀɼʆɹʋʊʂʋ, ʇɽʈɽʈʆɹʂʀ ʊɸ ʊʈɸʅʉʇʆʈʊʋɺɸʅʅʗ ʂʆʈʀʉʅʀʍ ʂʆʇɸʃʀʅ 

ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  

çʄʆʃʆɼʔ: ʅɸʋʂɸ ʊɸ ɯʅʅʆɺɸʎɯɰè, 22-24 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. 
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ʉɽʂʎɯʗ çʊɽʍʅʆʃʆɻɯɰ ɺʀɼʆɹʋʊʂʋ, ʇɽʈɽʈʆɹʂʀ ʊɸ ʊʈɸʅʉʇʆʈʊʋɺɸʅʅʗ 

ʂʆʈʀʉʅʀʍ ʂʆʇɸʃʀʅè 

ʋɼʂ 622.276.98 

 

ɸʥʪʦʥʝʥʢʦ ʉ.ɺ. ʤʘʛʽʩʪʨ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 185 ʅʘʬʪʦʛʘʟʦʚʘ ʽʥʞʝʥʝʨʽʷ ʪʘ ʪʝʭʥʦʣʦʛʽʾ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʇʘʱʝʥʢʦ ʆ.ɸ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʥʘʬʪʦʛʘʟʦʚʦʾ ʽʥʞʝʥʝʨʽʾ 

ʪʘ ʙʫʨʽʥʥʷ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ɽʌɽʂʊʀɺʅɯʉʊʔ ɿɸʉʊʆʉʋɺɸʅʅʗ ʄɽʊʆɼɯɺ ɿɸʍʀʉʊʋ ɻʃʀɹʀʅʅʆ-

ʅɸʉʆʉʅʆɻʆ ʆɹʃɸɼʅɸʅʅʗ ɿɸ ʋʄʆɺ ʂʆʈʆɿɯʁʅʆɰ ɸɻʈɽʉʀɺʅʆʉʊɯ 

 

ʋ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʚʝʨʜʣʦʚʠʥ ʥʘʬʪʦʧʨʦʤʠʩʣʦʚʝ ʦʙʣʘʜʥʘʥʥʷ ʧʦʩʪʽʡʥʦ 

ʧʽʜʜʘʻʪʴʩʷ ʨʽʟʥʠʤ ʨʫʡʥʽʚʥʠʤ ʝʬʝʢʪʘʤ, ʟʦʢʨʝʤʘ ʢʦʨʦʟʽʾ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʬʽʟʠʯʥʦʛʦ 

ʨʫʡʥʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʧʽʜʜʘʻʪʴʩʷ ʢʦʨʦʟʽʾ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʝʢʩʧʣʫʘʪʘʮʽʾ. ɺʦʥʘ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʝʨʝʜʯʘʩʥʦʛʦ ʟʥʦʩʫ ʫʩʪʘʥʦʚʦʢ, ʨʦʙʦʯʠʭ ʯʘʩʪʠʥ, ʪʠʤ ʩʘʤʠʤ ʚʠʢʣʠʢʘʻ 

ʟʥʠʞʝʥʥʷ ʧʨʦʜʫʢʪʫ, ʱʦ ʚʠʜʦʙʫʚʘʻʪʴʩʷ, ʘ ʪʘʢʦʞ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʤʽʞʨʝʤʦʥʪʥʦʛʦ 

ʧʝʨʽʦʜʫ. ʊʝʨʤʽʥ ʝʢʩʧʣʫʘʪʘʮʽʾ ʛʣʠʙʠʥʦʥʘʩʦʩʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʷʢʽʩʪʶ ʧʨʦʪʠʢʦʨʦʟʽʡʥʦʛʦ ʟʘʭʠʩʪʫ. ɺʽʜʩʫʪʥʽʩʪʴ ʘʙʦ ʧʨʦʚʝʜʝʥʥʷ ʥʝʜʦʩʪʘʪʥʽʭ ʟʘʭʦʜʽʚ ʱʦʜʦ 

ʟʘʭʠʩʪʫ ʦʙʣʘʜʥʘʥʥʷ ʚʽʜ ʢʦʨʦʟʽʾ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʫʪʪʻʚʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʚʪʨʘʪ. ɹʦʨʦʪʴʙʘ ʟ 

ʢʦʨʦʟʽʻʶ ʻ ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʟʘʚʜʘʥʥʷʤ, ʚʠʨʽʰʝʥʥʷ ʷʢʦʛʦ ʜʦʟʚʦʣʠʪʴ ʟʙʝʨʝʛʪʠ ʨʦʙʦʯʽ 

ʨʝʩʫʨʩʠ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʪʠʤ ʩʘʤʠʤ ʩʢʦʨʦʪʠʚʰʠ ʝʢʦʥʦʤʽʯʥʽ ʚʪʨʘʪʠ ʪʘ ʟʘʙʝʟʧʝʯʠʚʰʠ 

ʝʢʦʣʦʛʽʯʥʫ ʙʝʟʧʝʢʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ʇʽʜʙʽʨ ʤʝʪʦʜʽʚ 

ʟʘʭʠʩʪʫ ʛʣʠʙʠʥʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʚʽʜ ʢʦʨʦʟʽʾ ʟʘʣʝʞʠʪʴ ʚʽʜ ʫʤʦʚ ʨʦʟʨʦʙʢʠ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʨʦʜʦʚʠʱ, ʩʧʦʩʦʙʽʚ ʚʠʜʦʙʫʪʢʫ, ʚʤʽʩʪʫ ʨʦʟʯʠʥʝʥʠʭ ʛʘʟʽʚ ʫ ʩʝʨʝʜʦʚʠʱʽ, ʱʦ ʜʦʙʫʚʘʻʪʴʩʷ, 

ʫʤʦʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʪʘʢʠʭ ʷʢ ʪʠʩʢ, ʪʝʤʧʝʨʘʪʫʨʘ, ʰʚʠʜʢʽʩʪʴ ʧʦʪʦʢʫ ʽ ʪ.ʜ. 

ʇʨʠ ʚʠʙʦʨʽ ʢʦʥʢʨʝʪʥʦʛʦ ʩʧʦʩʦʙʫ ʟʘʭʠʩʪʫ ʚʠʚʯʘʻʪʴʩʷ ʜʝ ʥʘʡʘʢʪʠʚʥʽʰʝ ʧʽʜʜʘʻʪʴʩʷ 

ʫʩʪʘʪʢʫʚʘʥʥʷ ʢʦʨʦʟʽʡʥʦʤʫ ʨʫʡʥʘʮʽʾ (ʢʦʨʧʫʩ ʇɽɼ, ɽʎʅ, ʅʂʊ, ʤʫʬʪʦʚʽ ʩʧʦʣʫʢʠ). ʊʘʢʦʞ 

ʧʨʦʚʦʜʠʪʴʩʷ ʦʮʽʥʢʘ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʥʘʧʨʠʢʣʘʜ, ʟʘʢʫʧʽʚʣʷ ʅʂʊ, ɽʎʅ ʫ 

ʟʘʭʠʩʥʦʤʫ ʚʠʢʦʥʘʥʥʽ ʘʙʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʩʝʢʮʽʡ (ʧʨʦʪʝʢʪʦʨʽʚ), ʚʩʝ ʮʝ ʙʫʜʝ 

ʩʧʦʯʘʪʢʫ ʥʘʡʙʽʣʴʰ ʟʘʪʨʘʪʥʦ, ʥʽʞ ʫʩʪʘʥʦʚʢʘ ʦʙʣʘʜʥʘʥʥʷ ʙʝʟ ʥʘʥʝʩʝʥʦʛʦ ʜʦʜʘʪʢʦʚʦʛʦ 

ʟʘʭʠʩʥʦʛʦ ʰʘʨʫ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʜʘʥʝ ʦʙʣʘʜʥʘʥʥʷ ʙʫʜʝ ʜʦʚʛʦʚʽʯʥʝ, ʟʙʽʣʴʰʠʪʴʩʷ ʄʈʇ, ʙʫʜʝ 

ʤʦʞʣʠʚʽʩʪʴ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ, ʙʝʟ ʨʝʤʦʥʪʫ ʯʝʨʝʟ ʢʦʨʦʟʽʶ, ʱʦ ʚ 

ʢʽʥʮʝʚʦʤʫ ʧʽʜʩʫʤʢʫ ʙʫʜʝ ʥʘʡʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʦ. ʅʘʚʽʪʴ ʧʽʩʣʷ ʟʥʦʩʫ ʚʫʟʣʽʚ ʋɽʎʅ 

ʫ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʧʨʦʚʦʜʷʪʴ ʦʮʽʥʢʫ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʫ 

ʚʠʧʘʜʢʘʭ ʚʽʜʩʫʪʥʦʩʪʽ ʥʘʩʢʨʽʟʥʦʾ ʢʦʨʦʟʽʾ, ʦʙʣʘʜʥʘʥʥʷ ʟʘʤʽʩʪʴ ʩʧʠʩʘʥʥʷ ʚʽʜʧʨʘʚʣʷʶʪʴ ʥʘ 

ʚʽʜʥʦʚʣʝʥʥʷ, ʜʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʝ ʥʘʧʠʣʝʥʥʷ ʟʘʭʠʩʥʦʛʦ ʰʘʨʫ, ʪʠʤ ʩʘʤʠʤ 

ʟʘʣʠʰʘʶʯʠ ʦʙʣʘʜʥʘʥʥʷ ʧʨʠʜʘʪʥʠʤ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʘ ʆʇɯ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʥʘʧʨʘʮʶʚʘʥʥʷ 

ʥʘ ʚʽʜʤʦʚʘ ʪʘʢʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʟʙʽʣʴʰʫʻʪʴʩʷ ʫ 12 ʨʘʟʽʚ. ʑʦ ʚʽʜʧʦʚʽʜʥʦ ʙʫʜʝ ʚʠʛʽʜʥʽʰʝ, 

ʥʽʞ ʢʫʧʽʚʣʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

ʊʝʭʥʦʣʦʛʽʾ ʟʘʭʠʩʥʠʭ ʧʦʢʨʠʪʪʽʚ ʚʽʜ ʢʦʨʦʟʽʾ, ʨʝʤʦʥʪʥʠʭ ʨʦʙʽʪ ʟ ʚʽʜʥʦʚʣʝʥʥʷ 

ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʢʦʨʧʫʩʽʚ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʫʩʪʘʥʦʚʢʠ ʧʨʦʪʝʢʪʦʨʽʚ, ʥʘʡʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʽ 

ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʨʦʜʦʚʠʱ ɯ-ɯɯɯ ʩʪʘʜʽʾ ʨʦʟʨʦʙʢʠ, ʘ ʪʘʢʦʞ ʜʣʷ ʚʝʣʠʢʠʭ ʥʘʬʪʦʚʠʭ 

ʢʦʤʧʘʥʽʡ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ. ɿʫʤʦʚʣʝʥʦ ʮʝ ʪʠʤ, ʱʦ ʚʠʪʨʘʪʠ ʥʘ ʜʘʥʝ ʦʙʣʘʜʥʘʥʥʷ ʟʘʭʠʩʪʫ 

ʚʽʜ ʢʦʨʦʟʽʾ ʚʠʱʽ, ʥʽʞ ʥʘ ʧʨʠʜʙʘʥʥʷ ʽʥʛʽʙʽʪʦʨʽʚ ʢʦʨʦʟʽʾ, ʘʣʝ ʻ ʥʘʡʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʠʤ ʫ 

ʧʝʨʩʧʝʢʪʠʚʽ ʪʨʠʚʘʣʦʾ ʨʦʟʨʦʙʢʠ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʨʦʜʦʚʠʱ. ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘ 

ʦʩʪʘʥʥʽʡ ʩʪʘʜʽʾ ʨʦʟʨʦʙʢʠ, ʟʘ ʪʝʤʧʽʚ ʤʘʣʦʛʦ ʚʠʜʦʙʫʪʢʫ ʪʘ ʨʽʟʢʦʛʦ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʧʨʘʮʶʶʯʠʭ ʩʚʝʨʜʣʦʚʠʥ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʦʜʽʙʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʙʫʜʝ ʟʙʠʪʢʦʚʠʤ ʜʣʷ 

ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ɯʥʛʽʙʽʪʦʨʥʠʡ ʩʧʦʩʽʙ ʟʘʭʠʩʪʫ ʦʙʣʘʜʥʘʥʥʷ ʚʽʜ ʢʦʨʦʟʽʾ ʻ ʥʘʡʧʦʰʠʨʝʥʽʰʠʤ ʤʝʪʦʜʦʤ 

ʟʘʭʠʩʪʫ ʦʙʣʘʜʥʘʥʥʷ. ʆʜʥʘʢ ʜʣʷ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʛʽʙʽʪʦʨʽʚ ʩʣʽʜ 



ʉɽʂʎɯʗ ï ʊɽʍʅʆʃʆɻɯɰ ɺʀɼʆɹʋʊʂʋ, ʇɽʈɽʈʆɹʂʀ ʊɸ ʊʈɸʅʉʇʆʈʊʋɺɸʅʅʗ ʂʆʈʀʉʅʀʍ ʂʆʇɸʃʀʅ 

ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  

çʄʆʃʆɼʔ: ʅɸʋʂɸ ʊɸ ɯʅʅʆɺɸʎɯɰè, 22-24 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. 

6 

ʪʘʢʦʞ ʨʝʪʝʣʴʥʦ ʾʭ ʧʽʜʙʠʨʘʪʠ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ. ɼʣʷ ʧʦʷʚʠ ʝʢʦʥʦʤʽʯʥʦʛʦ 

ʝʬʝʢʪʫ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʛʽʙʽʪʦʨʽʚ ʢʦʨʦʟʽʾ ʩʣʽʜ ʧʨʦʚʦʜʠʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʨʦʟʽʡʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. ɼʘʥʠʡ ʪʠʧ ʟʘʭʠʩʪʫ ʟʘʥʫʨʶʚʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʚʽʜ ʢʦʨʦʟʽʾ ʧʝʨʝʜʙʘʯʝʥʠʡ ʫ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʟʘ ʙʫʜʴ-ʷʢʠʭ ʚʠʜʽʚ ʢʦʨʦʟʽʡʥʦʛʦ ʨʫʡʥʫʚʘʥʥʷ, ʫ ʨʽʟʥʠʭ ʚʦʜʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʽ 

ʪ.ʜ., ʮʴʦʤʫ ʩʧʨʠʷʻ ʰʠʨʦʢʠʡ ʚʠʙʽʨ ʽʥʛʽʙʽʪʦʨʽʚ ʢʦʨʦʟʽʾ ʟ ʨʽʟʥʠʤ ʝʬʝʢʪʦʤ, ʱʦ ʜʽʻ (ʘʜʩʦʨʙʮʽʷ 

ʽʥʛʽʙʽʪʦʨʘ, ʫʪʚʦʨʝʥʥʷ ʟʘʭʠʩʥʠʭ ʧʣʽʚʦʢ ʟ ʨʽʟʥʦʶ ʪʦʚʱʠʥʦʶ ʽ ʩʢʣʘʜʦʤ, ʛʘʣʴʤʫʚʘʥʥʷ 

ʢʦʨʦʟʽʡʥʦʛʦ ʝʣʝʢʪʨʦʭʽʤʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʪʦʱʦ). 

ʐʠʨʦʢʝ ʧʦʰʠʨʝʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʛʽʙʽʪʦʨʽʚ ʢʦʨʦʟʽʾ ʤʘʻ ʤʽʩʮʝ ʥʘ ʨʦʜʦʚʠʱʘʭ 

ʦʩʪʘʥʥʴʦʾ ʩʪʘʜʽʾ ʨʦʟʨʦʙʢʠ, ʘ ʪʘʢʦʞ ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʝ 

ʜʘʩʪʴ ʟʥʘʯʥʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʝʬʝʢʪʫ. 

ʋ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʚʝʨʜʣʦʚʠʥ ʪʘ ʥʘʬʪʦʧʨʦʤʠʩʣʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʢʦʨʦʟʽʷ 

ʚʠʩʪʫʧʘʻ ʷʢ ʧʦʩʪʽʡʥʠʡ ʽʩʪʦʪʥʠʡ ʚʦʨʦʛ. ɺʦʥʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʝʨʝʜʯʘʩʥʦʛʦ ʟʥʦʩʫ ʪʘ 

ʨʫʡʥʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʤʘʻ ʩʝʨʡʦʟʥʽ ʥʘʩʣʽʜʢʠ, ʚʢʣʶʯʘʶʯʠ ʟʥʠʞʝʥʥʷ ʚʠʜʦʙʫʪʢʫ ʪʘ 

ʟʙʽʣʴʰʝʥʥʷ ʤʽʞʨʝʤʦʥʪʥʠʭ ʧʝʨʽʦʜʽʚ. ʊʨʠʚʘʣʽʩʪʴ ʩʣʫʞʙʠ ʛʣʠʙʠʥʥʦʥʘʩʦʩʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 

ʥʘʧʨʷʤʫ ʧʦʚ'ʷʟʘʥʘ ʟ ʷʢʽʩʪʶ ʟʘʭʠʩʪʫ ʚʽʜ ʢʦʨʦʟʽʾ. ʅʝʜʦʩʪʘʪʥʽ ʟʘʭʦʜʠ ʱʦʜʦ ʢʦʨʦʟʽʡʥʦʛʦ 

ʟʘʭʠʩʪʫ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʚʝʣʠʢʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʟʙʠʪʢʽʚ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʟʘʭʠʩʪʫ ʦʙʣʘʜʥʘʥʥʷ ʚʽʜ ʢʦʨʦʟʽʾ ʚʘʞʣʠʚʦ ʜʣʷ 

ʟʙʝʨʝʞʝʥʥʷ ʨʝʩʫʨʩʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. ɺʠʙʽʨ ʢʦʥʢʨʝʪʥʦʛʦ ʤʝʪʦʜʫ ʟʘʭʠʩʪʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʫʤʦʚ ʨʦʟʨʦʙʢʠ, 

ʪʠʧʽʚ ʚʠʜʦʙʫʪʢʫ, ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʩʝʨʝʜʦʚʠʱʘ, ʫʤʦʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ 

ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ. ɺʘʞʣʠʚʦ ʧʨʦʚʦʜʠʪʠ ʘʥʘʣʽʟ ʢʦʨʦʟʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ 

ʪʘ ʚʠʙʠʨʘʪʠ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʡ ʩʧʦʩʽʙ ʟʘʭʠʩʪʫ. 

ʊʝʭʥʦʣʦʛʽʾ ʟʘʭʠʩʥʠʭ ʧʦʢʨʠʪʪʽʚ, ʽʥʛʽʙʽʪʦʨʽʚ ʢʦʨʦʟʽʾ ʪʘ ʽʥʰʠʭ ʤʝʪʦʜʽʚ ʟʘʭʠʩʪʫ ʚʽʜ 

ʢʦʨʦʟʽʾ ʻ ʝʬʝʢʪʠʚʥʠʤʠ ʽ ʟʥʘʭʦʜʷʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʨʦʟʨʦʙʢʠ ʪʘ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʨʦʜʦʚʠʱ. ɺʠʙʽʨ ʤʝʪʦʜʫ ʤʘʻ ʙʫʪʠ ʦʙˇʨʫʥʪʦʚʘʥʠʤ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʧʽʜʪʨʠʤʢʠ ʪʨʠʚʘʣʦʛʦ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ. ʎʝ ʚʘʞʣʠʚʦ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʪʨʠʚʘʣʦʩʪʽ ʨʦʙʦʪʠ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʟʙʽʣʴʰʫʻ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʟʤʝʥʰʫʻ ʚʠʪʨʘʪʠ ʥʘ ʨʝʤʦʥʪ ʪʘ ʟʘʤʽʥʫ. 

ɺʨʘʭʦʚʫʶʯʠ ʨʽʟʥʽ ʤʝʪʦʜʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʟʘʭʠʩʪʫ ʚʽʜ ʢʦʨʦʟʽʾ, ʚʘʞʣʠʚʦ ʨʝʪʝʣʴʥʦ 

ʘʥʘʣʽʟʫʚʘʪʠ ʩʧʝʮʠʬʽʯʥʽ ʫʤʦʚʠ ʪʘ ʧʦʪʨʝʙʠ ʢʦʞʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʧʘʜʢʫ. ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʟʘʭʠʩʪʫ ʚʽʜ ʢʦʨʦʟʽʾ ʜʦʧʦʤʘʛʘʻ ʟʙʝʨʝʛʪʠ ʦʙʣʘʜʥʘʥʥʷ ʧʨʠʜʘʪʥʠʤ ʜʦ 

ʝʢʩʧʣʫʘʪʘʮʽʾ, ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʪʘ ʧʽʜʚʠʱʠʪʠ ʪʨʠʚʘʣʽʩʪʴ ʡʦʛʦ ʩʣʫʞʙʠ. 
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ɺʀɿʅɸʏɽʅʅʗ ʆʉʅʆɺʅʀʍ ʍɸʈɸʂʊɽʈʀʉʊʀʂ ʉʍɽʄʀ ʊʈɸʅʉʇʆʈʊʋɺɸʅʅʗ 

ɺʋɻʃɽɺʆɼʅɯɺ 

 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʜʽʶʯʠʭ ʥʦʨʤ ʪʘ ʧʨʘʚʠʣ, ʥʠʥʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʘʢʽ ʤʝʪʦʜʠ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʥʘʬʪʠ ʡ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ, ʘ ʩʘʤʝ: ʪʨʫʙʦʧʨʦʚʽʜʥʝ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʣʽʟʥʠʯʥʦʛʦ, ʚʦʜʥʦʛʦ ʽ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ; ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ, 

ʫ ʨʘʟʽ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʤʦʞʣʠʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʽʪʘʢʽʚ ʘʙʦ ʛʝʣʽʢʦʧʪʝʨʽʚ [1]. 

ʉʘʤʝ ʪʨʫʙʦʧʨʦʚʽʜʥʠʡ ʨʽʟʥʦʚʠʜ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʚʫʛʣʝʚʦʜʥʝʚʦʾ ʩʠʨʦʚʠʥʠ ʟʘʙʝʟʧʝʯʫʻ 

ʤʦʞʣʠʚʽʩʪʴ ʾʭ ʧʝʨʝʤʽʱʝʥʥʷ ʫ ʧʦʨʽʚʥʷʥʦ ʚʝʣʠʢʠʭ ʦʙôʻʤʘʭ ʥʘ ʧʦʨʽʚʥʷʥʦ ʟʥʘʯʥʽ ʚʽʜʩʪʘʥʽ. 

ɿʘʣʽʟʥʠʯʥʝ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʣʠʰʝ ʮʠʩʪʝʨʥʘʤʠ. ɺʦʜʥʠʡ 

ʪʨʘʥʩʧʦʨʪ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʩʘʤʦʭʽʜʥʽ ʥʘʣʠʚʥʽ ʩʫʜʥʘ (ʪʘʥʢʝʨʠ) ʪʘ ʥʝʩʘʤʦʭʽʜʥʽ ʩʫʜʥʘ 

(ʙʘʨʞʽ). 

ʐʣʷʭʦʤ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʧʝʨʝʚʝʟʝʥʴ ʥʘʬʪʦʧʨʦʜʫʢʪʠ ʜʦʩʪʘʚʣʷʶʪʴʩʷ ʥʘ ʥʘʬʪʦʙʘʟʠ ʪʘ 

ʦʢʨʝʤʠʤ ʩʧʦʞʠʚʘʯʘʤ, ʧʨʠ ʮʴʦʤʫ ʥʘʬʪʦʧʨʦʜʫʢʪʠ ʧʝʨʝʚʦʟʷʪʴʩʷ ʚ ʘʚʪʦʮʠʩʪʝʨʥʘʭ. 

ʊʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦ ʛʘʟʦʧʨʦʚʦʜʘʭ [2]. 

ʉʘʤʠʤ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʠʤ ʚʠʜʦʤ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʥʘʬʪʠ ʽ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʥʘ 

ʧʦʨʽʚʥʷʥʦ ʜʘʣʝʢʽ ʚʽʜʩʪʘʥʽ ʻ ʪʨʫʙʦʧʨʦʚʽʜʥʠʡ, ʯʝʨʝʟ ʧʨʠʪʘʤʘʥʥʽ ʡʦʤʫ ʥʘʩʪʫʧʥʽ ʧʝʨʝʚʘʛʠ: 

ï ʧʨʠʡʥʷʪʥʽʩʪʴ ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ; 

ï ʥʠʟʴʢʘ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʟʘʣʽʟʥʠʯʥʠʤʠ ʧʝʨʝʚʝʟʝʥʥʷʤʠ, ʩʦʙʽʚʘʨʪʽʩʪʴ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ; 

ï ʟʘʢʨʠʪʽʩʪʴ ʢʘʥʘʣʫ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ; 

ï ʨʘʮʽʦʥʘʣʴʥʽʩʪʴ ʩʭʝʤ ʧʨʦʢʣʘʜʘʥʥʷ ʪʨʫʙʦʧʨʦʚʦʜʽʚ; 

ï ʤʦʞʣʠʚʽʩʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʨʝʙʽʡʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ; 

ï ʨʝʘʣʽʟʘʮʽʷ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ; 

ï ʥʘʜʽʡʥʽʩʪʴ ʽ ʧʨʦʩʪʦʪʘ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ;  

ʇʨʦʪʝ ʫ ʪʨʫʙʦʧʨʦʚʽʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʻ ʽ ʥʝʜʦʣʽʢʠ, ʘ ʩʘʤʝ: 

ï ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʧʦʯʘʪʢʦʚʠʭ, ʜʦʩʠʪʴ ʟʥʘʯʥʠʭ, ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʴ; 

ï ʦʙʤʝʞʝʥʥʷ ʱʦʜʦ ʤʦʞʣʠʚʦʩʪʝʡ ʩʧʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ; 

ï ʩʢʣʘʜʥʽʩʪʴ ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʧʦʩʪʘʯʘʥʥʷ ʝʥʝʨʛʦʥʦʩʽʾʚ. 

ɼʦ ʥʦʚʠʭ ʩʧʦʞʠʚʘʯʽʚ ʧʦʪʨʽʙʥʽ ʜʦʜʘʪʢʦʚʽ ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʥʷ.  

ʈʦʟʨʽʟʥʷʶʪʴ ʥʘʬʪʦʧʨʦʚʦʜʠ, ʥʘʬʪʦʧʨʦʜʫʢʪʦʧʨʦʚʦʜʠ, ʛʘʟʦʧʨʦʚʦʜʠ ʽ ʪʨʫʙʦʧʨʦʚʦʜʠ 

ʜʣʷ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʚʘʥʪʘʞʽʚ. 

ʊʨʫʙʦʧʨʦʚʦʜʠ ʙʫʚʘʶʪʴ: ʚʥʫʪʨʽʰʥʽ (ʩʧʦʨʫʜʞʫʶʪʴʩʷ ʪʘ ʬʫʥʢʮʽʦʥʫʶʪʴ ʚʩʝʨʝʜʠʥʽ 

ʧʨʦʤʠʩʣʽʚ), ʤʽʩʮʝʚʽ (ʧʦʚʠʥʥʽ ʟôʻʜʥʫʚʘʪʠ ʨʽʟʥʽ ʝʣʝʤʝʥʪʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʣʘʥʮʶʞʢʘ, ʘ ʩʘʤʝ 

ʧʨʦʤʠʩʝʣ ʽʟ, ʥʘʧʨʠʢʣʘʜ, ʩʪʘʥʮʽʶ ʤʘʛʽʩʪʨʘʣʴʥʦʛʦ ʥʘʬʪʦ- ʘʙʦ ʛʘʟʦʧʨʦʚʦʜʫ) ʪʘ ʤʘʛʽʩʪʨʘʣʴʥʽ 

(ʜʣʷ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʦʚʘʨʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ ʟ ʤʽʩʮʴ ʚʠʜʦʙʫʪʢʫ ʜʦ ʤʽʩʮʴ ʩʧʦʞʠʚʘʥʥʷ ʘʙʦ 

ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʥʘ ʽʥʰʠʡ ʚʠʜ ʪʨʘʥʩʧʦʨʪʫ). ʅʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʤʘʛʽʩʪʨʘʣʴʥʠʡ 

ʛʘʟʦʧʨʦʚʽʜ ʮʝ ʦʩʥʦʚʥʠʡ ʝʣʝʤʝʥʪ ʛʘʟʦʪʨʘʥʩʧʦʨʪʥʠʭ ʢʦʤʧʣʝʢʩʽʚ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 

1. ɹʽʣʝʮʴʢʠʡ ɺ. ʉ. ʆʩʥʦʚʠ ʥʘʬʪʦʛʘʟʦʚʦʾ ʽʥʞʝʥʝʨʽʾ [ʊʝʢʩʪ] / ɹʽʣʝʮʴʢʠʡ ɺ. ʉ., 

ʆʨʣʦʚʩʴʢʠʡ ɺ. ʄ., ɺʽʪʨʠʢ ɺ. ɻ. ï ʃʴʚʽʚ: çʅʦʚʠʡ ʉʚʽʪ-2000è, 2019 ï 416 ʩ. 

2. ʆʨʣʦʚʩʴʢʠʡ ɺ. ʄ., ɹʽʣʝʮʴʢʠʡ ɺ. ʉ., ɺʽʪʨʠʢ ɺ. ɻ. ʊʝʭʥʦʣʦʛʽʷ ʨʦʟʨʦʙʢʠ ʥʘʬʪʦʚʠʭ 

ʨʦʜʦʚʠʱ. [ʊʝʢʩʪ]: ʥʘʚʯ. ʧʦʩʽʙ. ʜʣʷ ʩʪʫʜ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 185 çʅʘʬʪʦʛʘʟʦʚʘ ʽʥʞʝʥʝʨʽʷ ʪʘ 

ʪʝʭʥʦʣʦʛʽʾè / ɺ. ʄ. ʆʨʣʦʚʩʴʢʠʡ, ɺ. ʉ. ɹʽʣʝʮʴʢʠʡ, ɺ. ɻ. ɺʽʪʨʠʢ; ʍʅʋʄɻ ʽʤ. ʆ. ʄ. ɹʝʢʝʪʦʚʘ; 

ʅʊʋ çʍʇɯè. ï ʇʦʣʪʘʚʘ: ʊʆɺ "ʌʽʨʤʘ çʊʝʭʩʝʨʚʽʩè, 2020. ï 243 ʩ. 
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ɹʘʰʘ ʆ.ʄ., ʩʪʫʜʝʥʪ ʛʨ. 185ʤ-22ʟ-1 ʌʇʅʊ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʂʦʨʦʚʷʢʘ ɭ.ɸ., ʢ.ʪ.ʥ., ʟʘʚ. ʢʘʬʝʜʨʠ ʅɻɯɹ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ɺʀɿʅɸʏɽʅʅʗ ʇɸʈɸʄɽʊʈɯɺ ʊɽʍʅʆʃʆɻɯɰ ʇʈʀɻʆʊʋɺɸʅʅʗ 

ʇʈʆʄʀɺɸʃʔʅʀʍ ʈɯɼʀʅ 
 

ʅʝʦʙʭʽʜʥʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʪʘʢ ʟʚʘʥʠʡ ʧʨʦʮʝʩ ʧʨʠʛʦʪʫʚʘʥʥʷ ʧʨʦʤʠʚʘʣʴʥʠʭ ʨʽʜʠʥ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʦʪʨʠʤʘʥʥʷʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʟʘ ʢʦʤʧʦʥʝʥʪʥʠʤ ʩʢʣʘʜʦʤ ʽ ʚʠʢʦʥʫʚʘʥʠʤʠ 

ʬʫʥʢʮʽʷʤʠ ʦʯʠʩʥʦʛʦ ʘʛʝʥʪʘ, ʷʢʠʡ ʤʘʻ ʧʝʚʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʽ ʤʦʞʝ ʙʫʪʠ ʟ 

ʫʩʧʽʭʦʤ ʟʘʩʪʦʩʦʚʘʥʠʡ ʜʣʷ ʧʨʦʤʠʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʨʽʟʥʠʭ ʛʨʫʧ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ. 

ʆʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʧʨʦʮʝʩʫ ʧʨʠʛʦʪʫʚʘʥʥʷ ʧʨʦʤʠʚʘʣʴʥʠʭ ʨʽʜʠʥ, ʚ ʙʽʣʴʰ ʰʠʨʰʦʤʫ 

ʩʝʥʩʽ ʦʟʥʘʯʝʥʦʛʦ ʢʣʘʩʫ ʜʠʩʧʝʨʩʥʠʭ ʩʠʩʪʝʤ ï ʦʯʠʩʥʠʭ ʘʛʝʥʪʽʚ, ʚʠʩʪʫʧʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʪʨʠʤʘʥʥʷ ʜʣʷ ʥʠʭ ʧʨʦʻʢʪʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʚʽʜ ʷʢʠʭ 

ʟʘʣʝʞʘʪʴ ʡʦʛʦ ʩʪʘʙʽʣʴʥʽʩʪʴ ʽ ʧʦʚʥʦʪʘ ʨʝʘʣʽʟʘʮʽʾ ʬʫʥʢʮʽʡ. ʉʝʨʝʜ ʛʦʣʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʜʦʩʢʦʥʘʣʦʩʪʽ ʧʨʦʮʝʩʫ ʧʨʠʛʦʪʫʚʘʥʥʷ ʙʫʨʦʚʠʭ ʧʨʦʤʠʚʘʣʴʥʠʭ ʨʽʜʠʥ ʤʦʞʥʘ ʥʘʟʚʘʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʭʽʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʭʽʤʽʯʥʠʭ ʨʝʘʛʝʥʪʽʚ, 

ʟʘʛʘʣʴʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʘʤʦʛʦ ʨʦʟʛʣʷʜʫʚʘʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ, ʚʣʘʩʥʝ, 

ʷʢʽʩʪʴ ʦʜʝʨʞʫʚʘʥʦʾ ʜʠʩʧʝʨʩʥʦʾ ʩʠʩʪʝʤʠ, ʽʥʰʠʤʠ ʩʣʦʚʘʤʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʾʾ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʟʘʜʘʥʠʤ ʩʚʝʨʜʣʦʚʠʥʥʠʤ ʛʝʦʣʦʛʦ-ʪʝʭʥʽʯʥʠʤ ʧʘʨʘʤʝʪʨʘʤ [1]. 

ɹʘʛʘʪʦ ʚ ʯʦʤʫ ʩʪʫʧʽʥʴ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʭʽʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʢʦʤʧʦʥʝʥʪʽʚ 

ʜʠʩʧʝʨʩʥʦʾ ʬʘʟʠ) ʜʣʷ ʧʨʦʤʠʚʘʣʴʥʠʭ ʨʽʜʠʥ ʟʘʣʝʞʠʪʴ ʚʽʜ ʯʘʩʫ ʧʨʠʛʦʪʫʚʘʥʥʷ ʪʘ ʥʘʩʪʫʧʥʦʾ 

ʚʠʪʨʠʤʢʠ, ʦʩʢʽʣʴʢʠ ʥʝʨʽʜʢʦ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʚ ʧʨʦʭʦʜʞʝʥʥʽ ʜʝʷʢʠʭ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ 

ʚʟʘʻʤʦʜʽʡ ʚ ʦʜʝʨʞʘʥʽʡ ʩʠʩʪʝʤʽ. 

ʇʘʨʘʤʝʪʨʠ ʧʨʦʮʝʩʫ ʧʨʠʛʦʪʫʚʘʥʥʷ ʙʫʨʦʚʠʭ ʧʨʦʤʠʚʘʣʴʥʠʭ ʨʽʜʠʥ ʟʘʣʝʞʘʪʴ ʚʽʜ ʾʭ 

ʨʝʮʝʧʪʫʨʠ, ʬʽʟʠʯʥʠʭ ʪʘ ʭʽʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʠʭʽʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʪʝʭʥʽʯʥʦʛʦ ʦʩʥʘʱʝʥʥʷ. ʋ ʧʨʦʜʦʚʞʝʥʥʷ ʩʢʘʟʘʥʦʛʦ, ʤʦʞʥʘ ʜʦʜʘʪʠ, ʱʦ ʨʽʜʠʥʠ ʜʣʷ 

ʧʨʦʤʠʚʘʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʦʪʨʠʤʘʥʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʩʚʝʨʜʣʦʚʠʥʽ ï ʧʨʠ ʙʫʨʽʥʥʽ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭʥʽʯʥʦʾ ʚʦʜʠ ʫ ʚʽʜʢʣʘʜʝʥʥʷʭ ʛʣʠʥʠʩʪʠʭ ʨʽʟʥʠʮʴ, ʥʘ ʙʫʨʦʚʽʡ ʜʽʣʷʥʮʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ (ʛʣʠʥʦʤʽʰʘʣʦʢ ʽʟ ʨʽʟʥʠʤʠ ʧʨʠʥʮʠʧʘʤʠ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ), ʘʙʦ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦ ï ʥʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʛʣʠʥʦʟʘʚʦʜʘʭ. 

ɺʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʚ ʙʫʨʦʚʽʡ ʩʧʨʘʚʽ ʛʣʠʥʦʤʽʰʘʣʢʠ ʙʫʚʘʶʪʴ ʤʝʭʘʥʽʯʥʦʛʦ ʪʠʧʫ (ʣʦʧʘʪʝʚʽ, 

ʨʦʪʦʨʥʽ, ʢʫʣʴʦʚʽ) ʪʘ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʪʠʧʫ (ʛʽʜʨʦʤʦʥʽʪʦʨʥʽ ʪʘ ʝʞʝʢʪʦʨʥʽ). 

ʊʘʢʦʞ ʜʝʷʢʦʛʦ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʣʠ ʛʣʠʥʦʤʽʰʘʣʢʠ ʜʝʱʦ ʽʥʰʦʛʦ ʧʨʠʥʮʠʧʫ ʜʽʾ, ʘ ʩʘʤʝ 

ʚʠʭʨʦʚʦʛʦ (ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʚ ʪʘʢʠʭ ʘʛʨʝʛʘʪʘʭ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʧʨʠʥʮʠʧʦʤ ʜʽʾ 

ʮʝʥʪʨʠʬʫʛʠ); ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʠʧʫ (ʚ ʥʠʭ ʧʦʻʜʥʘʥʽ ʧʨʦʮʝʩʠ ʧʦʧʝʨʝʜʥʴʦʾ ʧʣʘʩʪʠʯʥʦʾ 

ʜʝʬʦʨʤʘʮʽʾ, ʥʘʩʪʫʧʥʦʛʦ ʧʦʜʨʽʙʥʝʥʥʷ ʛʣʠʥʠ ʪʘ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʾʾ ʟ ʨʽʜʠʥʦʶ) [2]. 

ʊʝʭʥʦʣʦʛʽʯʥʦ ʧʦʪʨʽʙʥʘ ʮʠʨʢʫʣʷʮʽʷ ʧʨʦʤʠʚʘʣʴʥʦʾ ʨʽʜʠʥʠ ï ʫ ʧʨʦʮʝʩʽ ʩʧʦʨʫʜʞʝʥʥʷ 

ʩʚʝʨʜʣʦʚʠʥʠ ʨʽʟʥʦʛʦ ʧʨʦʤʠʩʣʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʽ ʢʦʥʩʪʨʫʢʮʽʡ ï ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʽʜʧʦʚʽʜʥʦ ʦʬʦʨʤʣʝʥʦʾ ʮʠʨʢʫʣʷʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʩʢʣʘʜʝʥʦʾ ʨʽʟʥʠʤ ʧʨʠʩʪʨʦʷʤʠ 

ʪʘ ʦʙʣʘʜʥʘʥʥʷʤ. ʎʠʨʢʫʣʷʮʽʡʥʘ ʩʠʩʪʝʤʘ ʙʫʨʦʚʦʾ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʨʦʙʦʪʠ ʟ 

ʚʠʜʘʣʝʥʥʷ ʰʣʘʤʫ ʽ ʧʣʘʩʪʦʚʠʭ ʬʣʶʾʜʽʚ ʟ ʧʨʦʤʠʚʘʣʴʥʦʾ ʨʽʜʠʥʠ, ʬʽʟʠʢʦ-ʭʽʤʽʯʥʦʾ ʦʙʨʦʙʢʠ 

ʦʩʪʘʥʥʴʦʾ ʪʘ ʧʦʜʘʯʽ ʚ ʩʧʦʨʫʜʞʫʚʘʥʫ ʩʚʝʨʜʣʦʚʠʥʫ. 
 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 

1. Aziukovskyi O.O., Koroviaka Ye.A., Ihnatov A.O. Drilling and operation of oil and gas 

wells in difficult conditions. ï Dnipro: Zhurfond, 2023. ï 159 p. 

2. ʇʘʚʣʠʯʝʥʢʦ ɸ.ɺ., ʂʦʨʦʚʷʢʘ ɭ.ɸ., ɯʛʥʘʪʦʚ ɸ.ʆ., ɼʘʚʠʜʝʥʢʦ ʆ.ʄ. 

ɻʽʜʨʦʛʘʟʦʜʠʥʘʤʽʯʥʽ ʧʨʦʮʝʩʠ ʧʨʠ ʩʧʦʨʫʜʞʝʥʥʽ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʚʝʨʜʣʦʚʠʥ. ï ɼʥʽʧʨʦ: 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ "ɼʇ", 2021. ï 201 ʩ.  
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ɹʝʟʫʛʣʠʡ ʄ. ʆ.,  ʩʪʫʜʝʥʪ ʛʨ. 185ʤ-22ʟ-1 ʌʇʅʊ  

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʉʫʜʘʢʦʚ ɸ.ʂ., ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʥʘʬʪʦʛʘʟʦʚʦʾ ʽʥʞʝʥʝʨʽʾ ʪʘ 

ʙʫʨʽʥʥʷ  

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʆʉʅʆɺʅɯ ʌɸʂʊʆʈʀ ʂʆʈʆɿɯʁʅʆɰ ɺʊʆʄʀ ʅɸʉʆʉʅʀʍ ʐʊɸʅɻ 

 

ʇʽʜ ʢʦʨʦʟʽʡʥʦʶ ʚʪʦʤʦʶ ʤʝʪʘʣʽʚ ʨʦʟʫʤʽʶʪʴ ʨʫʡʥʫʚʘʥʥʷ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʨʠ 

ʚʟʘʻʤʦʜʽʾ ʟʤʽʥʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʪʘ ʭʽʤʽʯʥʦ-ʘʢʪʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʆʩʢʽʣʴʢʠ ʭʽʤʽʯʥʦ 

ʘʢʪʠʚʥʘ ʨʽʜʠʥʘ ʻ, ʷʢ ʧʨʘʚʠʣʦ, ʜʦʙʨʠʤ ʧʨʦʚʽʜʥʠʢʦʤ ʩʪʨʫʤʫ, ʪʦ ʽʩʥʫʻ ʝʣʝʢʪʨʦʭʽʤʽʯʥʘ ʪʝʦʨʽʷ 

ʢʦʨʦʟʽʡʥʦʾ ʚʪʦʤʠ, ʟʛʽʜʥʦ ʷʢʦʾ ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʟʥʠʞʝʥʥʷ ʚʪʦʤʥʦʾ ʤʽʮʥʦʩʪʽ ʤʝʪʘʣʫ 

ʧʨʠ ʦʜʥʦʯʘʩʥʽʡ ʜʽʾ ʥʘ ʥʴʦʛʦ ʟʤʽʥʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʪʘ ʝʣʝʢʪʨʦʭʽʤʽʯʥʦʾ ʢʦʨʦʟʽʾ, ʨʘʭʫʶʪʴ 

ʘʥʦʜʥʽ ʧʨʦʮʝʩʠ. ʎʽ ʧʨʦʮʝʩʠ ʧʨʦʪʽʢʘʶʪʴ ʥʘ ʝʣʝʢʪʨʦʭʽʤʽʯʥʦ ʩʣʘʙʢʠʭ ʜʽʣʷʥʢʘʭ, ʷʢʠʤʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʤʘʢʨʦ-, ʤʽʢʨʦ- ̔  ʩʫʙʤʽʢʨʦʜʝʬʝʢʪʠ ʤʝʪʘʣʫ, ʧʦʰʢʦʜʞʝʥʥʷ ʡʦʛʦ ʧʦʚʝʨʭʥʽ ʽ ʪ.ʜ. 

ɿʛʽʜʥʦ ʝʣʝʢʪʨʦʭʽʤʽʯʥʽʡ ʩʭʝʤʽ ʢʦʨʦʟʽʾ ʢʦʨʦʟʽʡʥʦ-ʚʪʦʤʥʽ ʪʨʽʱʠʥʠ  ʫʪʚʦʨʶʶʪʴʩʷ ʚʥʘʩʣʽʜʦʢ 

ʜʽʾ ʢʦʨʦʟʽʡʥʠʭ ʧʘʨ, ʫ ʷʢʠʭ ʜʥʦ ʢʦʥʮʝʥʪʨʘʪʦʨʘ ʥʘʧʨʫʞʝʥʴ ʚʠʩʪʫʧʘʻ ʘʥʦʜʦʤ, ʘ ʩʪʽʥʢʠ ʪʘ 

ʧʦʚʝʨʭʥʷ ʤʝʪʘʣʫ ï ʢʘʪʦʜʦʤ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʩʪʚʦʨʶʶʪʴʩʷ ʫʤʦʚʠ ʜʣʷ ʽʥʪʝʥʩʠʚʥʦʾ ʤʽʩʮʝʚʦʾ 

ʢʦʨʦʟʽʾ. ʆʩʦʙʣʠʚʽʩʪʶ ʩʧʝʮʠʬʽʯʥʠʭ ʢʦʨʦʟʽʡʥʠʭ ʧʘʨ ʻ ʪʝ, ʱʦ ʧʦʷʚʘ ʾʭ ʤʦʞʣʠʚʘ ʪʽʣʴʢʠ ʧʨʠ 

ʦʜʥʦʯʘʩʥʽʡ ʜʽʾ ʝʣʝʢʪʨʦʭʽʤʽʯʥʦʾ ʢʦʨʦʟʽʾ ʪʘ ʥʘʧʨʫʞʝʥʴ ʨʦʟʪʷʛʫ. 

ʆʩʢʽʣʴʢʠ ʢʦʨʦʟʽʡʥʽ ʧʘʨʠ ʧʦʷʚʣʷʶʪʴʩʷ ʪʽʣʴʢʠ ʧʨʠ ʢʦʨʦʟʽʾ ʚ ʥʘʧʨʫʞʝʥʦʤʫ ʩʪʘʥʽ, ʪʦ 

ɺ.ɺ. ʈʦʤʘʥʦʚ ʚʠʩʫʥʫʚ ʢʦʨʦʟʽʡʥʦ-ʤʝʭʘʥʽʯʥʫ ʛʽʧʦʪʝʟʫ, ʚ ʷʢʽʡ ʚʠʟʥʘʯʠʚ, ʱʦ ʤʝʭʘʥʽʯʥʠʡ 

ʬʘʢʪʦʨ ʤʘʻ ʧʨʠʥʮʠʧʦʚʦ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ. ʄʝʭʘʥʽʟʤ ʢʦʨʦʟʽʡʥʦ-ʚʪʦʤʥʦʛʦ ʧʨʦʮʝʩʫ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʽʚʥʝʤ ʮʠʢʣʽʯʥʠʭ ʥʘʧʨʫʞʝʥʴ. ʏʠʤ ʤʝʥʰʽ ʮʽ ʥʘʧʨʫʞʝʥʥʷ, ʪʠʤ ʙʽʣʴʰʝ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʨʫʡʥʫʶʯʠʡ ʚʧʣʠʚ ʢʦʨʦʟʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʘ ʯʠʤ ʙʽʣʴʰʽ ʜʽʶʯʽ 

ʥʘʧʨʫʞʝʥʥʷ, ʪʠʤ ʙʽʣʴʰʠʡ ʾʭ ʚʧʣʠʚ ʥʘ ʧʨʦʮʝʩ ʨʫʡʥʫʚʘʥʥʷ ʤʝʪʘʣʫ [1]. 

ʂʦʨʦʟʽʡʥʦ-ʤʝʭʘʥʽʯʥʘ ʛʽʧʦʪʝʟʘ ʥʝ ʜʦʟʚʦʣʷʻ ʧʦʷʩʥʠʪʠ ʧʨʠʯʠʥʫ ʜʚʦʭ ʷʚʠʱ, ʱʦ ʤʘʶʪʴ 

ʧʨʠʥʮʠʧʦʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʠʙʦʨʫ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʙʦʨʦʪʴʙʠ ʟ ʢʦʨʦʟʽʡʥʦ-ʚʪʦʤʥʠʤ 

ʨʫʡʥʫʚʘʥʥʷʤ ʤʝʪʘʣʫ: ʯʦʤʫ ʢʘʪʦʜʥʘ ʧʦʣʷʨʠʟʘʮʽʷ ʚʽʜ ʟʦʚʥʽʰʥʴʦʛʦ ʜʞʝʨʝʣʘ ʩʪʨʫʤʫ, ʷʢʘ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʙʦʨʦʪʴʙʠ ʟ ʢʦʨʦʟʽʻʶ, ʥʝ ʜʘʻ ʧʦʚʥʦʛʦ ʟʘʭʠʩʪʫ ʚʽʜ ʢʦʨʦʟʽʡʥʦʾ ʚʪʦʤʠ; 

ʯʦʤʫ ʧʦʚʝʨʭʥʝʚʠʡ ʥʘʢʣʝʧ, ʱʦ ʷʢ ʧʨʘʚʠʣʦ ʘʢʪʠʚʽʟʫʻ ʘʥʦʜʥʽ ʧʨʦʮʝʩʠ ʽ ʤʘʚ ʙʠ ʧʽʜʚʠʱʫʚʘʪʠ 

ʟʘʛʘʣʴʥʫ ʢʦʨʦʟʽʶ, ʥʘʚʧʘʢʠ ʩʧʨʠʷʻ ʟʙʽʣʴʰʝʥʥʶ ʢʦʨʦʟʽʡʥʦʾ ʤʽʮʥʦʩʪʽ ʤʝʪʘʣʫ. 

ʂʦʨʦʟʽʡʥʦ-ʚʪʦʤʥʝ ʨʫʡʥʫʚʘʥʥʷ ʚ ʨʽʟʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʤʦʞʝ ʧʨʦʪʽʢʘʪʠ ʪʨʴʦʤʘ 

ʧʨʠʥʮʠʧʦʚʦ ʚʽʜʤʽʥʥʠʤʠ ʰʣʷʭʘʤʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʘʤʧʣʽʪʫʜʠ ʥʘʧʨʫʞʝʥʴ [2,3]: 

ï ʧʨʠ ʚʝʣʠʢʠʭ ʘʤʧʣʽʪʫʜʘʭ ʥʘʧʨʫʞʝʥʴ ʚ ʢʠʩʣʠʭ ʩʝʨʝʜʦʚʠʱʘʭ, ʯʠ ʧʨʠ ʜʝʷʢʠʭ ʤʝʪʦʜʘʭ 

ʧʨʦʪʠʢʦʨʦʟʽʡʥʦʛʦ ʟʘʭʠʩʪʫ, ʧʝʨʝʚʘʞʘʶʯʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʤʽʮʥʦʩʪʽ ʻ ʚʠʥʠʢʥʝʥʥʷ ʚʦʜʥʝʚʦʾ 

ʚʪʦʤʠ ʩʪʘʣʽ; 

ï ʧʨʠ ʤʝʥʰʠʭ ʘʤʧʣʽʪʫʜʘʭ ʥʘʧʨʫʞʝʥʴ, ʢʦʣʠ ʢʦʨʦʟʽʡʥʽ ʧʨʦʮʝʩʠ ʥʘ ʘʥʦʜʥʠʭ ʜʽʣʷʥʢʘʭ 

ʚʩʪʠʛʘʶʪʴ ʨʦʟʚʠʥʫʪʠʩʴ, ʘ ʪʘʢʦʞ ʚ ʢʦʨʦʟʽʡʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ, ʜʝ ʚʽʜʩʫʪʥʽʡ ʚʧʣʠʚ ʚʦʜʥʶ, 

ʚʪʦʤʥʽ ʪʨʽʱʠʥʠ ʟʨʦʩʪʘʶʪʴ ʚʥʘʩʣʽʜʦʢ ʜʽʾ ʮʠʢʣʽʯʥʠʭ ʪʘ ʢʦʨʦʟʽʡʥʠʭ ʥʘʧʨʫʞʝʥʴ, ʘ ʪʘʢʦʞ 

ʥʘʧʨʫʞʝʥʴ, ʧʦʚôʷʟʘʥʠʭ ʟ ʘʜʩʦʨʙʮʽʡʥʠʤ ʨʦʟʢʣʠʥʶʚʘʥʥʷʤ; 

ï ʷʢʱʦ ʩʫʤʘ ʮʠʢʣʽʯʥʠʭ ʪʘ ʢʦʨʦʟʽʡʥʠʭ ʥʘʧʨʫʞʝʥʴ ʤʝʥʰʘ ʛʨʘʥʠʮʽ ʮʠʢʣʽʯʥʦʾ ʪʝʢʫʯʦʩʪʽ 

ʤʝʪʘʣʫ ʪʦ ʚʪʦʤʥʽ ʪʨʽʱʠʥʠ ʨʦʟʚʠʚʘʶʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʘʥʦʜʥʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ ʨʫʡʥʫʻ 

ʤʝʪʘʣ. ʇʨʠ ʮʴʦʤʫ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʫ ʩʧʨʠʷʶʪʴ ʮʠʢʣʽʯʥʽ ʥʘʧʨʫʞʝʥʥʷ, ʱʦ ʧʦʥʠʞʫʶʪʴ 

ʝʣʝʢʪʨʦʜʥʠʡ ʧʦʪʝʥʮʽʘʣ ʚ ʤʽʩʮʷʭ ʾʭ ʢʦʥʮʝʥʪʨʘʮʽʾ, ʘ ʪʘʢʦʞ ʨʫʡʥʫʶʪʴ ʦʢʠʩʥʫ ʧʣʽʚʢʫ, ʷʢʘ 

ʫʪʨʫʜʥʶʻ ʢʦʨʦʟʽʶ [2]. 

ʅʘʷʚʥʽʩʪʴ ʩʽʨʢʦʚʦʜʥʶ ʚ ʩʢʣʘʜʽ ʨʽʜʠʥʠ, ʱʦ ʚʠʜʦʙʫʚʘʻʪʴʩʷ ʟ ʩʚʝʨʜʣʦʚʠʥʠ, ʚʠʟʥʘʯʘʻ 

ʨʷʜ ʩʝʨʡʦʟʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʧʨʠ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ, ʧʦʚôʷʟʘʥʠʭ ʟ ʡʦʛʦ ʚʠʩʦʢʦʶ ʢʦʨʦʟʽʡʥʦʶ 

ʘʢʪʠʚʥʽʩʪʶ ʪʘ ʪʦʢʩʠʯʥʽʩʪʶ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʟʘʢʘʯʫʚʘʥʥʷ ʟʥʘʯʥʠʭ ʦʙôʻʤʽʚ ʧʨʽʩʥʦʾ ʚʦʜʠ ʚ 

ʧʨʦʜʫʢʪʠʚʥʽ ʧʣʘʩʪʠ, ʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʧʣʘʩʪʦʚʦʛʦ ʪʠʩʢʫ, ʩʽʨʢʦʚʦʜʝʥʴ 

ʟôʷʚʣʷʻʪʴʩʷ ʥʘʚʽʪʴ ʚ ʪʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ, ʜʝ ʨʘʥʽʰʝ ʡʦʛʦ ʥʝ ʙʫʣʦ [2]. ʅʝ ʜʠʚʣʷʯʠʩʴ ʥʘ 



ʉɽʂʎɯʗ ï ʊɽʍʅʆʃʆɻɯɰ ɺʀɼʆɹʋʊʂʋ, ʇɽʈɽʈʆɹʂʀ ʊɸ ʊʈɸʅʉʇʆʈʊʋɺɸʅʅʗ ʂʆʈʀʉʅʀʍ ʂʆʇɸʃʀʅ 

ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  

çʄʆʃʆɼʔ: ʅɸʋʂɸ ʊɸ ɯʅʅʆɺɸʎɯɰè, 22-24 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. 
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ʜʦʩʪʘʪʥʴʦ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʬʪʦʚʠʤʠ ʢʦʤʧʘʥʽʷʤʠ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ 

ʙʦʨʦʪʴʙʠ ʟ ʩʽʨʢʦʚʦʜʥʝʤ, ʪʘʢʠʭ ʷʢ: ʬʽʟʠʯʥʽ ʪʘ ʭʽʤʽʯʥʽ ʩʧʦʩʦʙʠ ʚʠʜʘʣʝʥʥʷ ʩʽʨʢʦʚʦʜʥʶ, 

ʙʘʢʪʝʨʠʮʠʜʥʘ ʦʙʨʦʙʢʘ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʛʽʙʽʪʦʨʽʚ ʢʦʨʦʟʽʾ ʪʦʱʦ, ʜʦ ʩʠʭ ʧʽʨ ʧʨʦʙʣʝʤʫ 

ʣʦʢʘʣʽʟʘʮʽʾ ʚʧʣʠʚʫ ʚʦʜʥʶ ʚʠʨʽʰʠʪʠ ʥʝ ʚʜʘʣʦʩʴ. ʆʩʥʦʚʥʘ ʤʘʩʘ ʚʽʜʢʣʘʜʝʥʥʷ ʩʫʣʴʬʽʜʫ 

ʟʘʣ̔ʟʘ ʚ ʩʚʝʨʜʣʦʚʠʥʥʦʤʫ ʦʙʣʘʜʥʘʥʥʽ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʧʨʦʜʫʢʪʠ ʩʽʨʢʦʚʦʜʥʝʚʦʾ ʢʦʨʦʟʽʾ 

ʤʝʪʘʣʫ, ʷʢʽ ʫʪʚʦʨʶʶʪʴʩʷ ʥʘ ʚʥʫʪʨʽʰʥʽʡ ʧʦʚʝʨʭʥʽ ʦʙʩʘʜʥʦʾ ʢʦʣʦʥʠ ʪʘ ʟʦʚʥʽʰʥʽʡ ʧʦʚʝʨʭʥʽ 

ʥʘʩʦʩʥʦ-ʢʦʤʧʨʝʩʦʨʥʠʭ ʪʨʫʙ ʪʘ ʦʙʩʠʧʘʶʪʴʩʷ ʟ ʥʠʭ, ʧʦʧʘʜʘʶʯʠ ʥʘ ʧʨʠʡʦʤ 

ʩʚʝʨʜʣʦʚʠʥʥʦʛʦ ʥʘʩʦʩʘ. ʆʪʨʠʤʘʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʧʦ ʰʚʠʜʢʦʩʪʽ ʚʦʜʥʝʚʽʡ ʢʦʨʦʟʽʾ 

ʚ ʚʦʜʷʥʦʤʫ, ʘ ʪʘʢʦʞ  ʛʘʟʦʧʦʚʽʪʨʷʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʇʨʦ ʘʢʪʠʚʥʽʩʪʴ ʚʦʜʥʝʚʦʾ ʢʦʨʦʟʽʾ ʤʦʞʥʘ 

ʩʫʜʠʪʠ ʟ ʪʦʛʦ, ʱʦ ʚʝʣʠʯʠʥʘ ʦʩʘʜʽʚ ʩʫʣʴʬʽʜʫ ʟʘʣʽʟʘ ʚ ʪʠʧʦʚʽʡ ʜʣʷ ʨʦʜʦʚʠʱ ɹʘʰʢʦʨʪʦʩʪʘʥʫ 

ʩʚʝʨʜʣʦʚʠʥʽ ʩʢʣʘʜʘʻ ʚ ʩʝʨʝʜʥʴʦʤʫ 5...10 ʢʛ ʚ ʜʦʙʫ. 

ʅʘ ʜʘʥʠʡ ʯʘʩ ʜʽʻ ɻʆʉʊ 13877-96, ʷʢʠʡ ʥʝ ʚʠʩʫʚʘʻ ʦʩʦʙʣʠʚʠʭ ʚʠʤʦʛ ʜʦ ʢʦʨʦʟʽʡʥʦʾ 

ʩʪʽʡʢʦʩʪʽ ʰʪʘʥʛ, ʘ ʤʽʩʪʠʪʴ ʪʽʣʴʢʠ ʟʘʛʘʣʴʥʫ ʢʣʘʩʠʬʽʢʘʮʽʶ ʩʝʨʝʜʦʚʠʱ ʧʦ ʚʤʽʩʪʫ ʚ ʥʠʭ 

ʢʦʨʦʟʽʡʥʦ-ʘʢʪʠʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʽ ʥʝ ʚʨʘʭʦʚʫʻ ʾʭ ʨʝʘʣʴʥʦʛʦ ʚʤʽʩʪʫ. ɼʦ ʥʘʡʙʽʣʴʰ 

ʩʫʪʪʻʚʠʭ ʡʦʛʦ ʥʝʜʦʣʽʢʽʚ ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʚʽʜʩʫʪʥʽʩʪʴ ʬʽʟʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ 

ʨʝʛʣʘʤʝʥʪʫʶʪʴ ʢʦʨʦʟʽʡʥʫ ʩʪʽʡʢʽʩʪʴ ʤʘʪʝʨʽʘʣʽʚ. ɺ ʪʦʡ ʩʘʤʠʡ ʯʘʩ ʩʫʣʴʬʽʜʥʘ ʢʦʨʦʟʽʷ ʪʘ 

ʥʘʩʠʯʝʥʥʷ ʩʪʘʣʽ ʚʦʜʥʝʤ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʰʪʘʥʛ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʊʘʢ 

ʥʘ ʥʘʬʪʦʚʠʭ ʨʦʜʦʚʠʱʘʭ ʥʘʨʦʙʽʪʦʢ ʰʪʘʥʛ ʥʘ ʚʽʜʤʦʚʫ ʟ ʤʦʤʝʥʪʫ ʦʩʪʘʥʥʴʦʛʦ ʨʝʤʦʥʪʫ 

ʟʤʽʥʶʚʘʣʘʩʴ ʚʽʜ 113 ʜʦ 2040 ʜʽʙ. ʗʢ ʧʨʘʚʠʣʦ, ʰʪʘʥʛʠ ʨʫʡʥʫʚʘʣʠʩʴ ʥʘ ʚʽʜʩʪʘʥʽ 150-200 ʤʤ 

ʚʽʜ ʟʦʥʠ ʧʝʨʝʭʦʜʫ ʛʦʣʦʚʢʠ ʜʦ ʪʽʣʘ ʰʪʘʥʛʠ. ʍʘʨʘʢʪʝʨ ʟʣʦʤʫ ʪʠʧʦʚʠʡ ʜʣʷ ʚʪʦʤʥʦʛʦ 

ʨʫʡʥʫʚʘʥʥʷ, ʥʘ ʚʩʽʭ ʟʣʦʤʘʭ ʰʪʘʥʛ ʷʚʥʦ ʚʠʨʘʞʝʥʠʡ ʦʯʘʛ ʟʘʨʦʜʞʝʥʥʷ ʚʪʦʤʥʦʾ ʪʨʽʱʠʥʠ. 

ʇʨʦʪʝ ʚʽʜʤʽʥʥʽʩʪʶ ʚ ʙʫʜʦʚʽ ʟʣʦʤʫ ʰʪʘʥʛʠ, ʱʦ ʧʨʦʧʨʘʮʶʚʘʣʘ 113 ʜʽʙ ʻ ʥʘʷʚʥʽʩʪʴ 

ʚʪʦʨʠʥʥʠʭ ʤʽʢʨʦʪʨʽʱʠʥ, ʨʦʟʤʽʱʝʥʠʭ ʙʽʣʷ ʟʣʦʤʫ ʽ ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʦʨʤʘʣʴʥʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʱʦ ʜʽʶʪʴ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʅʘʷʚʥʽʩʪʴ ʤʽʢʨʦʪʨʽʱʠʥ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʦʜʥʝʚʝ 

ʨʦʟʪʨʽʩʢʫʚʘʥʥʷ ʤʝʪʘʣʫ ʪʘ ʢʦʨʦʟʽʡʥʫ ʧʨʠʨʦʜʫ ʨʫʡʥʫʚʘʥʥʷ. ɽʢʩʧʣʫʘʪʘʮʽʡʥʘ ʥʘʜʽʡʥʽʩʪʴ 

ʰʪʘʥʛ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʚʦʜʥʶ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʪʽʡʢʽʩʪʶ ʤʘʪʝʨʽʘʣʫ ʜʦ ʩʫʣʴʬʽʜʥʦʾ ʢʦʨʦʟʽʾ 

ʪʘ ʩʫʣʴʬʽʜʥʦʛʦ ʢʦʨʦʟʽʡʥʦʛʦ ʨʦʟʪʨʽʩʢʫʚʘʥʥʷ ʧʨʠ ʜʽʾ ʥʘʧʨʫʞʝʥʥʷ (ʉʂʈʅ) ʽ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʛʨʘʥʠʯʥʠʤ ʥʘʧʨʫʞʝʥʥʷʤ. ʉʭʠʣʴʥʽʩʪʴ ʤʝʪʘʣʫ ʜʦ ʨʦʩʪʫ ʪʨʽʱʠʥʠ ʭʘʨʘʢʪʝʨʠʟʫʻ ʢʨʠʪʠʯʥʠʡ 

ʢʦʝʬʽʮʽʻʥʪ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʘʧʨʫʞʝʥʴ ʚ ʚʝʨʰʠʥʽ ʢʦʨʦʟʽʡʥʦʾ ʪʨʽʱʠʥʠ ʂissc5. ʄʘʨʢʠ ʩʪʘʣʝʡ 

38ʍʄ, 40ʍɻʄ ʪʘ 15ʍ2ɻʄʌ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ 

ʰʪʘʥʛ, ʤʘʶʪʴ ʥʠʟʴʢʫ ʩʪʽʡʢʽʩʪʴ ʜʦ ʩʫʣʴʬʽʜʥʦʛʦ ʢʦʨʦʟʽʡʥʦʛʦ ʨʦʟʪʨʽʩʢʫʚʘʥʥʷ ʧʨʠ ʜʽʾ 

ʟʤʽʥʥʠʭ ʥʘʧʨʫʞʝʥʴ ʽ ʚʽʜʧʦʚʽʜʥʦ ʧʦʥʠʞʝʥʦʶ ʜʦʚʛʦʚʽʯʥʽʩʪʶ [3]. ʊʦʤʫ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʻ 

ʥʘʧʨʷʤ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʤʘʨʦʢ ʩʪʘʣʝʡ ʩʪʽʡʢʠʭ ʜʦ ʚʦʜʥʝʚʦʛʦ ʦʢʨʠʭʯʫʚʘʥʥʷ ʪʘʢʦʾ, 

ʥʘʧʨʠʢʣʘʜ, ʷʢ ʩʪʘʣʴ 30ʍʄʌɸ ʪʘ ʤʝʪʦʜʽʚ, ʥʘʧʨʘʚʣʝʥʠʭ ʥʘ ʫʪʦʯʥʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ. 

ʅʽ ʦʜʥʘ ʟ ʨʦʟʛʣʷʥʫʪʠʭ ʚʠʱʝ ʪʝʦʨʽʡ ʢʦʨʦʟʽʡʥʦʾ ʚʪʦʤʠ ʥʝ ʦʭʦʧʣʶʻ ʧʦʚʥʽʩʪʶ ʢʦʤʧʣʝʢʩ 

ʦʩʥʦʚʥʠʭ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʤʝʭʘʥʽʟʤ ʚʪʦʤʠ ʤʝʪʘʣʫ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʚʩʴʦʛʦ ʢʦʤʧʣʝʢʩʫ ʟʦʚʥʽʰʥʽʭ ʫʤʦʚ. 
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ɹʝʣʠʙʘ ɹ.ɼ. ʤʘʛʽʩʪʨ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 185 ʅʘʬʪʦʛʘʟʦʚʘ ʽʥʞʝʥʝʨʽʷ ʪʘ ʪʝʭʥʦʣʦʛʽʾ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʈʘʩʮʚʻʪʘʻʚ ɺ.ʆ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʥʘʬʪʦʛʘʟʦʚʦʾ ʽʥʞʝʥʝʨʽʾ 

ʪʘ ʙʫʨʽʥʥʷ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 
 

ɿɸʇʆɹɯɻɸʅʅʗ ɺɯɼʂʃɸɼɽʅʅʖ ʊɸ ɺʀɼɸʃɽʅʅʗ ɻɸɿʆɺʀʍ ɻɯɼʈɸʊɯɺ 
 

ʆʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʟʘʪʨʝʙʫʚʘʥʠʭ ʩʧʦʩʦʙʽʚ ʧʽʜʛʦʪʦʚʢʠ ʛʘʟʫ ʚ ʛʘʟʦʜʦʙʫʚʥʽʡ ʛʘʣʫʟʽ ʻ 

ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʘ ʩʝʧʘʨʘʮʽʷ. ɼʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚ ʦʩʥʦʚʥʦʤʫ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʨʦʩʝʣʴ, ʧʨʦʪʝ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʽʥʰʽ ʧʨʠʩʪʨʦʾ, ʪʘʢʽ ʷʢ ʜʝʪʘʥʜʝʨ 

ʘʙʦ ʝʞʝʢʪʦʨ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʩʚʦʶ ʧʦʧʫʣʷʨʥʽʩʪʴ ʧʨʠ ʜʘʥʦʤʫ ʩʧʦʩʦʙʽ ʧʽʜʛʦʪʦʚʢʠ ʛʘʟʫ, ʥʝ 

ʚʜʘʻʪʴʩʷ ʥʘʡʙʽʣʴʰ ʧʦʚʥʦ ʚʠʪʷʛʪʠ ʟ ʛʘʟʫ ʪʘʢʽ ʢʦʤʧʦʥʝʥʪʠ: ʝʪʘʥ, ʧʨʦʧʘʥ, ʙʫʪʘʥ. ʉʪʫʧʽʥʴ 

ʚʠʣʫʯʝʥʥʷ ʮʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦʨʽʚʥʶʻ 10, 40 ʪʘ 55%. ʊʦʤʫ ʨʦʟʛʣʷʥʝʤʦ 

ʜʦʜʘʪʢʦʚʽ ʩʧʦʩʦʙʠ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʭʝʤʠ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʦʾ ʩʝʧʘʨʘʮʽʾ, ʷʢʽ ʜʦʟʚʦʣʷʪʴ 

ʜʦʤʦʛʪʠʩʷ ʚʠʣʫʯʝʥʥʷ ʚʘʞʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʽʟ ʛʘʟʫ. ɯʩʥʫʶʪʴ ʨʽʟʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ 

ʜʦʧʦʚʥʶʶʪʴ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʫ ʩʝʧʘʨʘʮʽʶ, ʥʘʧʨʠʢʣʘʜ ʘʙʩʦʨʙʮʽʷ, ʨʝʢʪʠʬʽʢʘʮʽʷ, ʪʘʢʦʞ 

ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʦʩʦʙʣʠʚʽ ʢʨʽʦʛʝʥʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʛʘʟʦʜʠʥʘʤʽʯʥʽ ʩʝʧʘʨʘʪʦʨʠ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʴʦʛʦ ʩʧʦʩʦʙʫ ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʜʫʞʝ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʩʠʩʪʝʤʠ ʤʽʥʫʩ 

100 ÁC. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʫʨʙʦʭʦʣʦʜʠʣʴʥʘ ʪʝʭʥʽʢʘ ʯʠ ʭʦʣʦʜʠʣʴʥʽ ʮʠʢʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʭʦʣʦʜʠʣʴʥʠʭ ʘʧʘʨʘʪʽʚ ʯʠ ʪʫʨʙʦʭʦʣʦʜʠʣʴʥʦʾ ʪʝʭʥʽʢʠ. ʎʝʡ ʤʝʪʦʜ ʚʞʝ ʙʫʣʦ 

ʚʠʧʨʦʙʫʚʘʥʦ, ʽ ʪʝʭʥʦʣʦʛʽʷ ʧʦʢʘʟʘʣʘ ʩʝʙʝ ʫʩʧʽʰʥʦ. ɹʫʣʦ ʜʦʩʷʛʥʫʪʦ ʚʠʩʦʢʦʛʦ ʚʠʭʦʜʫ 

ʪʦʚʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ ʧʨʠ ʚʝʣʠʢʦʤʫ ʟʘʧʘʩʽ ʪʝʤʧʝʨʘʪʫʨʠ ʪʦʯʢʠ ʨʦʩʠ ʧʦ ʚʫʛʣʝʚʦʜʥʷʤ. ɿʘ 

ʜʦʧʦʤʦʛʦʶ ʮʽʻʾ ʩʭʝʤʠ ʧʽʜʛʦʪʦʚʢʠ ʛʘʟʫ ʤʦʞʥʘ ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʽʩʪʶ ʚʠʣʫʯʘʪʠ ʟ ʛʘʟʫ ʚʘʞʢʽ 

ʢʦʤʧʦʥʝʥʪʠ, ʧʦʯʠʥʘʶʯʠ ʟ ʧʝʥʪʘʥʫ. ʇʨʠ ʮʴʦʤʫ ʩʭʝʤʘ ʜʦʟʚʦʣʷʻ ʚʠʪʷʛʪʠ ʟ ʛʘʟʫ ʙʫʪʘʥ, 

ʧʨʦʧʘʥ ʽ ʝʪʘʥ, ʚ ʢʽʣʴʢʦʩʪʽ 99%, 95% ʽ 70% ʚʽʜʧʦʚʽʜʥʦ. ɺ ʦʩʥʦʚʽ ʧʨʦʮʝʩʫ ʣʝʞʠʪʴ ʧʨʠʥʮʠʧ 

ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʦʾ ʩʝʧʘʨʘʮʽʾ, ʪʦʙʪʦ ʩʧʦʯʘʪʢʫ ʛʘʟʦʨʽʜʠʥʥʠʡ ʧʦʪʽʢ ʦʭʦʣʦʜʞʫʻʪʴʩʷ ʚ 

ʜʝʢʽʣʴʢʘ ʩʪʫʧʝʥʽʚ, ʧʽʩʣʷ ʯʦʛʦ ʚʽʥ ʫʞʝ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʛʘʟ ʪʘ ʨʽʜʠʥʫ. ʇʽʩʣʷ ʮʴʦʛʦ ʤʦʞʫʪʴ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʢʦʣʦʥʠ ʨʝʢʪʠʬʽʢʘʮʽʾ, ʥʝʦʙʭʽʜʥʽ ʦʪʨʠʤʘʥʥʷ ʰʠʨʦʢʦʾ ʬʨʘʢʮʽʾ ʚʫʛʣʝʚʦʜʥʽʚ 

ʽ ʛʘʟʫ ʜʝʝʪʘʥʽʟʘʮʽʾ. ɻʘʟʦʜʠʥʘʤʽʯʥʽ ʩʝʧʘʨʘʪʦʨʠ (3S-ʩʝʧʘʨʘʪʦʨʠ) ʧʦʢʠ ʥʝ ʥʘʙʫʣʠ 

ʧʦʚʩʶʜʥʦʛʦ ʧʦʰʠʨʝʥʥʷ. ʇʦʨʽʚʥʷʥʦ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʩʧʦʩʦʙʘʤʠ ʧʽʜʛʦʪʦʚʢʠ ʛʘʟʫ ʜʘʥʽ 

ʩʝʧʘʨʘʪʦʨʠ ʤʘʶʪʴ ʢʽʣʴʢʘ ʟʥʘʯʥʠʭ ʧʣʶʩʽʚ. ɺʦʥʠ ʧʨʦʩʪʽ ʟʘ ʢʦʥʩʪʨʫʢʮʽʻʶ. ʋ ʮʴʦʤʫ ʚʦʥʠ 

ʩʭʦʞʽʩʪʴ ʟ ʝʞʝʢʪʦʨʘʤʠ, ʫ ʩʚʦʾʡ ʚʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʜʦʩʷʛʪʠ ʚʠʩʦʢʦʛʦ ʟʥʘʯʝʥʥʷ ʚʠʭʦʜʫ 

ʚʫʛʣʝʚʦʜʥʝʚʦʛʦ ʢʦʥʜʝʥʩʘʪʫ ʷʢ ʪʫʨʙʦʜʝʪʘʥʜʝʨʥʽ ʘʛʨʝʛʘʪʠ. ʎʷ ʪʝʭʥʦʣʦʛʽʷ ʤʘʻ ʰʠʨʦʢʝ 

ʧʦʰʠʨʝʥʥʷ ʩʝʨʝʜ ʛʘʟʦʚʠʭ ʧʨʦʤʠʩʣʽʚ. 

ʇʨʘʮʶʻ ʮʝʡ ʩʝʧʘʨʘʪʦʨ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. ɺʭʽʜʥʠʡ ʛʘʟʦʚʠʡ ʧʦʪʽʢ ʟʘʢʨʫʯʫʻʪʴʩʷ ʫ 

ʩʪʘʪʠʯʥʦʤʫ ʟʘʚʠʭʨʶʚʘʯʽ . ʇʽʩʣʷ ʯʦʛʦ ʚʽʥ ʧʦʪʨʘʧʣʷʻ ʚ ʩʦʧʣʦ ʃʘʚʘʣʷ, ʜʝ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʨʠʩʢʦʨʝʥʥʷ ʧʦʪʦʢʫ ʜʦ ʰʚʠʜʢʦʩʪʽ, ʱʦ ʧʝʨʝʚʠʱʫʻ ʰʚʠʜʢʽʩʪʴ ʟʚʫʢʫ. ʇʦʪʝʥʮʽʡʥʘ ʝʥʝʨʛʽʷ 

ʧʦʯʠʥʘʻ ʧʝʨʝʭʦʜʠʪʠ ʜʦ ʢʽʥʝʪʠʯʥʦʾ. ʎʝʡ ʧʨʦʮʝʩ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʦʭʦʣʦʜʞʝʥʥʷʤ ʛʘʟʦʚʦʛʦ 

ʧʦʪʦʢʫ. ʆʭʦʣʦʜʞʝʥʠʡ ʛʘʟ ʨʫʭʘʻʪʴʩʷ ʫ ʨʦʙʦʯʫ ʯʘʩʪʠʥʫ ʩʝʧʘʨʘʪʦʨʘ, ʜʝ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʢʦʥʜʝʥʩʘʮʽʷ ʚʫʛʣʝʚʦʜʥʽʚ ʪʘ ʚʦʜʠ. ʇʽʜ ʜʽʻʶ ʚʽʜʮʝʥʪʨʦʚʠʭ ʩʠʣ ʩʢʦʥʜʝʥʩʦʚʘʥʽ ʢʨʘʧʣʽ 

ʧʨʷʤʫʶʪʴ ʜʦ ʧʝʨʠʬʝʨʽʾ ʨʦʙʦʯʦʾ ʯʘʩʪʠʥʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʦ ʮʝʥʪʨʫ ʟʘʣʠʰʘʻʪʴʩʷ ʦʯʠʱʝʥʠʡ 

ʪʘ ʦʩʫʰʝʥʠʡ ʛʘʟ, ʘ ʧʦ ʩʪʽʥʢʘʭ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʜʚʦʬʘʟʥʠʡ ʰʘʨ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʛʘʟʫ ʪʘ 

ʨʽʜʠʥʠ. ɼʘʣʽ ʛʘʟ ʥʘʜʭʦʜʠʪʴ ʫ ʜʠʬʫʟʦʨ, ʜʝ ʧʦʪʽʢ ʛʘʣʴʤʫʻʪʴʩʷ. 

ʉʠʨʠʡ ʛʘʟ ʥʘʜʭʦʜʠʪʴ ʫ ʚʝʨʪʠʢʘʣʴʥʽ ʩʝʧʘʨʘʪʦʨʠ ʉ-1, ʜʝ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʽʜʜʽʣʝʥʥʷ 

ʢʨʘʧʣʠʥʥʦʾ ʨʽʜʠʥʠ. ʇʦʪʽʤ ʛʘʟ ʡʜʝ ʥʘ ʢʦʤʧʨʝʩʦʨʥʫ ʜʦʞʠʤʥʫ ʩʪʘʥʮʽʶ, ʧʦʧʝʨʝʜʥʴʦ 

ʥʘʛʨʽʚʰʠʩʴ ʧʨʦʡʰʦʚʰʠ ʯʝʨʝʟ ʪʝʧʣʦʦʙʤʽʥʥʠʢ ʊ-3. ʅʘ ɼʂʉ ʛʘʟ ʢʦʤʧʨʽʤʫʶʪʴ ʜʦ ʪʠʩʢʫ 

ʧʦʨʷʜʢʫ 7 ʄʇʘ, ʧʦʪʽʤ ʚʽʥ ʦʭʦʣʦʜʞʫʻʪʴʩʷ ʥʘ ʘʧʘʨʘʪʘʭ ʧʦʚʽʪʨʷʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ, ʯʘʩʪʠʥʘ 

ʛʘʟʫ ʧʽʩʣʷ ʮʴʦʛʦ ʚʽʜʧʨʘʚʣʷʻʪʴʩʷ ʚ ʢʦʣʦʥʫ ʚʽʜʜʫʚʘʥʥʷ ʤʝʪʘʥʦʣʫ ʂ-1 ʟ ʤʝʪʦʶ ʚʠʜʽʣʝʥʥʷ 

ʤʝʪʘʥʦʣʫ ʟ ʥʘʩʠʯʝʥʦʛʦ ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ, ʘ ʽʥʰʘ ʯʘʩʪʠʥʘ ʥʘʧʨʘʚʣʷʻʪʴʩʷ ʥʘ ʧʦʜʘʣʴʰʫ 

ʧʽʜʛʦʪʦʚʢʫ. ʇʨʠ ʮʴʦʤʫ ʚʽʥ ʜʦʜʘʪʢʦʚʦ ʦʭʦʣʦʜʞʫʻʪʴʩʷ, ʧʨʦʡʰʦʚʰʠ ʯʝʨʝʟ ʪʝʧʣʦʦʙʤʽʥʥʠʢʠ 

ʊ-3 ʪʘ ʊ-1 (ʊ-2). ʋ ʊ-3 ʚʽʥ ʦʭʦʣʦʜʞʫʻʪʴʩʷ ʧʦʪʦʢʦʤ ʛʘʟʫ, ʱʦ ʡʜʝ ʥʘ ɼʂʉ, ʘ ʊ-1 (ʊ-2) ʩʫʭʠʤ 



ʉɽʂʎɯʗ ï ʊɽʍʅʆʃʆɻɯɰ ɺʀɼʆɹʋʊʂʋ, ʇɽʈɽʈʆɹʂʀ ʊɸ ʊʈɸʅʉʇʆʈʊʋɺɸʅʅʗ ʂʆʈʀʉʅʀʍ ʂʆʇɸʃʀʅ 

ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  

çʄʆʃʆɼʔ: ʅɸʋʂɸ ʊɸ ɯʅʅʆɺɸʎɯɰè, 22-24 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. 
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ʛʘʟʦʤ. ɼʦʩʪʘʪʥʴʦ ʦʭʦʣʦʜʠʚʰʠʩʴ, ʛʘʟ ʧʨʷʤʫʻ ʚ ʩʝʧʘʨʘʪʦʨ ʉ-2 ʨʘʟʦʤ ʽʟ ʛʘʟʦʤ, ʥʘʩʠʯʝʥʠʤ 

ʤʝʪʘʥʦʣʦʤ ʟ ʢʦʣʦʥʠ ʂ-1. 

ɺʽʜʩʝʧʘʨʦʚʘʥʠʡ ʛʘʟ ʽʟ ʩʝʧʘʨʘʪʦʨʘ ʉ-2 ʡʜʝ ʥʘ ʨʦʙʦʯʝ ʢʦʣʝʩʦ ʊɼʂɸ , ʜʝ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʽʟʦʝʥʪʨʦʧʽʡʥʝ ʨʦʟʰʠʨʝʥʥʷ ʛʘʟʫ ʪʘ ʡʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʨʷʜʢʫ -36,74 Áʉ. 

ʇʨʠ ʮʴʦʤʫ ʪʠʩʢ ʟʥʠʞʫʻʪʴʩʷ ʟ 6,94 ʄʇʘ ʜʦ 5 ʄʇʘ. ʇʦʪʽʤ ʨʘʟʦʤ ʟ ʛʘʟʘʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʧʦʜʽʣʫ ʈɾ -1 ʽ ʈɾ -2, ʧʦʪʽʢ ʥʘʧʨʘʚʣʷʻʪʴʩʷ ʚ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʠʡ ʩʝʧʘʨʘʪʦʨ 

ʉ-3. ʊʫʪ ʪʝʤʧʝʨʘʪʫʨʘ ʚʞʝ ʩʪʘʥʦʚʠʪʴ ï36,65 Áʉ. ʇʽʩʣʷ ʬʽʥʘʣʴʥʦʛʦ ʧʦʜʽʣʫ ʛʘʟ 

ʥʘʧʨʘʚʣʷʻʪʴʩʷ ʚ ʪʝʧʣʦʦʙʤʽʥʥʠʢʠ ʊ-1 (ʊ-2), ʜʝ ʚʽʥ ʥʘʛʨʽʚʘʻʪʴʩʷ, ʘ ʧʦʪʽʤ ʡʜʝ ʢʦʤʧʨʝʩʦʨʥʫ 

ʯʘʩʪʠʥʫ ʊɼʂɸ . ʊʫʪ ʪʠʩʢ ʛʘʟʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʜʦ 5,5 ʄʇʘ. ʊʝʤʧʝʨʘʪʫʨʘ ʛʘʟʫ ʩʪʘʥʦʚʠʪʴ 

23,24 Áʉ. 

ʈʽʜʠʥʘ ʽʟ ʩʝʧʘʨʘʪʦʨʘ ʉ-1 ʥʘʧʨʘʚʣʷʻʪʴʩʷ ʚ ʨʦʟʜʽʣʴʥʠʢ ʨʽʜʠʥʠ ʈɾ1 . ʊʫʪ ʧʦʪʽʢ 

ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʛʘʟ, ʢʦʥʜʝʥʩʘʪ ʪʘ ʤʝʪʘʥʦʣʴʥʫ ʚʦʜʫ. ɺʦʜʘ ʡʜʝ ʫ ʚʠʚʽʪʨʶʚʘʯ ɺɻ-1 ʽ ʜʘʣʽ ʚ 

ʩʠʩʪʝʤʫ ʟʘʢʘʯʫʚʘʥʥʷ ʚʦʜʠ ʫ ʧʣʘʩʪ. ʅʝʩʪʘʙʽʣʴʥʠʡ ʢʦʥʜʝʥʩʘʪ ʽʟ ʈɾ -1 ʥʘʩʦʩʦʤ 

ʧʝʨʝʢʘʯʫʻʪʴʩʷ ʚ ʨʦʟʜʽʣʴʥʠʢ ʈɾ -2. ʊʫʜʠ ʧʦʪʨʘʧʣʷʻ ʨʽʜʠʥʘ ʟ ʩʝʧʘʨʘʪʦʨʽʚ ʉ-2, ʉ-3 ʽ ʉ-5, 

ʧʦʧʝʨʝʜʥʴʦ ʧʽʜʽʛʨʽʪʘ ʚ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘʭ ʊʂ-1 ʽ ʊʈ-2. ʄʝʪʘʥʦʣʴʥʘ ʚʦʜʘ ʟ ʈɾ -2 ʡʜʝ ʫ 

ʚʠʚʽʪʨʶʚʘʯ ʛʘʟʫ ɺɻ-2, ʟʚʽʜʢʠ ʧʝʨʝʢʘʯʫʻʪʴʩʷ ʥʘʩʦʩʦʤ ʚʞʝ ʚ ʢʦʣʦʥʫ ʚʽʜʜʫʚʘʥʥʷ ʤʝʪʘʥʦʣʫ 

ʂ-1. ɻʘʟ ʜʝʛʘʟʘʮʽʾ ʟ ʈɾ -1 ʪʘ ʈɾ -2 ʧʨʷʤʫʻ ʥʘ ɹʂʉ. 

ʅʘ ʋɼʉʂ ʻ ʜʚʽ ʢʦʣʦʥʠ ʨʝʢʪʠʬʽʢʘʮʽʾ. ʇʝʨʰʘ ʢʦʣʦʥʘ ʩʣʫʞʠʪʴ ʜʣʷ ʜʝʝʪʘʥʽʟʘʮʽʾ ʛʘʟʦʚʦʛʦ 

ʢʦʥʜʝʥʩʘʪʫ. ʋ ʢʦʣʦʥʽ ʨʝʢʪʠʬʽʢʘʮʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʟʘʻʤʦʜʽʷ ʚʫʛʣʝʚʦʜʥʝʚʦʛʦ ʢʦʥʜʝʥʩʘʪʫ ʟ 

ʚʠʩʭʽʜʥʠʤ ʧʦʪʦʢʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʚʽʥ ʚʠʪʷʛʫʻ ʙʽʣʴʰ ʚʘʞʢʦʢʠʧʣʷʯʽ ʚʫʛʣʝʚʦʜʥʽ, ʘ 

ʧʽʜʥʽʤʘʶʪʴʩʷ ʧʦʪʦʢʠ ʟʙʘʛʘʯʫʶʪʴʩʷ ʣʝʛʢʦʢʠʧʣʷʯʠʤʠ ʚʫʛʣʝʚʦʜʥʷʤʠ. ʎʝ ʜʦʟʚʦʣʷʻ 

ʦʪʨʠʤʘʪʠ ʤʝʪʘʥ-ʝʪʘʥʦʚʫ ʬʨʘʢʮʽʶ, ʱʦ ʚʽʜʭʦʜʠʪʴ ʟ ʚʝʨʭʫ ʢʦʣʦʥʠ ʟ ʥʘʡʤʝʥʰʦʶ ʢʽʣʴʢʽʩʪʶ 

ʇɹʌ . ʋ ʜʨʫʛʽʡ ʢʦʣʦʥʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʪʘʙʽʣʽʟʘʮʽʷ ʢʦʥʜʝʥʩʘʪʫ ʪʘ ʚʽʜʜʽʣʝʥʥʷ ʧʨʦʧʘʥ-

ʙʫʪʘʥʦʚʦʾ ʬʨʘʢʮʽʾ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʧʦʥʫʻʪʴʩʷ ʜʦʜʘʪʢʦʚʦ ʚʠʪʷʛʪʠ ʢʦʤʧʦʥʝʥʪʠ C 3 + ʟ 

ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʦʣʦʛʽʾ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʦʾ ʨʝʢʪʠʬʽʢʘʮʽʾ. ɼʣʷ ʮʴʦʛʦ 

ʛʘʟ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʜʝʪʘʥʜʝʨʘ ʧʨʷʤʫʚʘʪʠʤʝ ʥʝ ʜʦ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʩʝʧʘʨʘʪʦʨʘ, 

ʘ ʜʦ ʢʦʣʦʥʠ ʨʝʢʪʠʬʽʢʘʮʽʾ. ʊʘʢʦʞ ʚ ʢʦʣʦʥʫ ʨʝʢʪʠʬʽʢʘʮʽʾ ʥʘʧʨʘʚʣʷʻʤʦ ʧʦʪʽʢ ʥʝʩʪʘʙʽʣʴʥʦʛʦ 

ʢʦʥʜʝʥʩʘʪʫ ʟ ʈɾ-2. ʇʽʩʣʷ ʯʦʛʦ ʤʝʪʘʥ-ʝʪʘʥʦʚʘ ʬʨʘʢʮʽʷ ʥʘʧʨʘʚʣʷʻʪʴʩʷ ʥʘ ʢʦʤʧʨʝʩʦʨʥʫ 

ʯʘʩʪʠʥʫ ʪʫʨʙʦʜʝʪʘʥʜʝʨʥʦʛʦ ʘʛʨʝʛʘʪʫ, ʘ ʢʦʥʜʝʥʩʘʪ ʥʘ ʧʦʜʘʣʴʰʫ ʩʪʘʙʽʣʽʟʘʮʽʶ ʪʘ 

ʦʪʨʠʤʘʥʥʷ ʧʨʦʧʘʥ-ʙʫʪʘʥʦʚʦʾ ʬʨʘʢʮʽʾ ʷʢ ʮʽʣʴʦʚʦʛʦ ʧʨʦʜʫʢʪʫ. 
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ɻʨʝʙʴʦʥʢʽʥʘ ʊ.ʆ., ʤʘʛʽʩʪʨ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 185 ʅʘʬʪʦʛʘʟʦʚʘ ʽʥʞʝʥʝʨʽʷ ʪʘ ʪʝʭʥʦʣʦʛʽʾ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʂʦʨʦʚʷʢʘ ɭ.ɸ., ʢ.ʪ.ʥ., ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʥʘʬʪʦʛʘʟʦʚʦʾ 

ʽʥʞʝʥʝʨʽʾ ʪʘ ʙʫʨʽʥʥʷ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʊɽʍʅʆʃʆɻɯʗ ʇʆʃɯʄɽʈʅʆɻʆ ɿɸɺʆɼʅɽʅʅʗ 

 

ʇʦʣʽʤʝʨʥʝ ʟʘʚʦʜʥʝʥʥʷ ʻ ʦʜʥʽʻʶ ʽʟ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʘʚʦʜʥʝʥʥʷ ʧʣʘʩʪʽʚ. 

ʆʩʥʦʚʥʦʶ ʚʣʘʩʪʠʚʽʩʪʶ ʧʦʣʽʤʝʨʫ ʻ ʟʘʛʫʱʝʥʥʷ ʚʦʜʠ, ʱʦ ʨʦʙʠʪʴ ʪʝʭʥʦʣʦʛʽʶ ʧʦʣʽʤʝʨʥʦʛʦ 

ʟʘʚʦʜʥʝʥʥʷ ʝʬʝʢʪʠʚʥʽʰʦʶ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʦʣʽʤʝʨʽʚ ʤʦʞʥʘ ʟʥʠʟʠʪʠ ʜʠʥʘʤʽʯʥʫ 

ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʧʦʪʦʢʽʚ ʬʣʶʾʜʫ, ʪʠʤ ʩʘʤʠʤ ʟʙʽʣʴʰʠʪʠ ʦʭʦʧʣʝʥʥʷ ʧʣʘʩʪʘ ʟʘʚʦʜʥʝʥʥʷʤ. 

ʊʘʢʦʞ ʧʦʣʽʤʝʨʥʠʡ ʨʦʟʯʠʥ ʜʦʟʚʦʣʷʻ ʩʪʘʙʽʣʽʟʫʚʘʪʠ ʬʨʦʥʪ ʚʠʪʽʩʥʝʥʥʷ ʪʘ ʟʘʧʦʙʽʛʪʠ 

ʧʝʨʝʜʯʘʩʥʦʤʫ ʧʨʦʨʠʚʫ ʚʦʜʠ ʜʦ ʚʠʜʦʙʫʚʥʠʭ ʩʚʝʨʜʣʦʚʠʥ. 

ʊʝʭʥʦʣʦʛʽʶ ʧʦʣʽʤʝʨʥʦʛʦ ʟʘʚʦʜʥʝʥʥʷ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ ʢʽʣʴʢʘ ʩʪʘʜʽʡ. ʉʧʦʯʘʪʢʫ 

ʚʠʨʦʙʣʷʶʪʴ ʜʦʢʣʘʜʥʠʡ ʘʥʘʣʽʟ ʛʝʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽʟ ʤʝʪʦʶ ʚʽʜʙʦʨʫ ʧʣʘʩʪʘ-

ʢʘʥʜʠʜʘʪʘ. ʅʘ ʥʘʩʪʫʧʥʽʡ ʩʪʘʜʽʾ ʚʠʨʦʙʣʷʶʪʴ ʧʦʣʽʤʝʨ ʪʘ ʛʦʪʫʶʪʴ ʚʦʜʫ ʜʣʷ ʟʘʚʦʜʥʝʥʥʷ. 

ʅʘʩʪʫʧʥʘ ʩʪʘʜʽʷ ʚʢʣʶʯʘʻ ʧʨʠʛʦʪʫʚʘʥʥʷ ʧʦʣʽʤʝʨʥʦʛʦ ʨʦʟʯʠʥʫ, ʧʽʩʣʷ ʯʦʛʦ ʨʦʟʯʠʥ 

ʧʽʜʜʘʻʪʴʩʷ ʧʦʧʝʨʝʜʥʴʦʤʫ, ʘ ʧʦʪʽʤ ʜʦʢʣʘʜʥʦʤʫ ʘʥʘʣʽʟʫ. ʅʘ ʟʘʚʝʨʰʘʣʴʥʽʡ ʩʪʘʜʽʾ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʢʘʯʫʚʘʥʥʷ ʧʦʣʽʤʝʨʥʦʛʦ ʨʦʟʯʠʥʫ ʧʣʘʩʪ ʽ ʡʦʛʦ ʧʦʣʴʦʚʽ 

ʚʠʧʨʦʙʫʚʘʥʥʷ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʥʘʡʙʽʣʴʰʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʘʞʣʠʚʠʤ ʻ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʜʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʣʽʤʝʨʥʦʛʦ ʟʘʚʦʜʥʝʥʥʷ. ʅʝʦʙʭʽʜʥʦ ʨʝʪʝʣʴʥʦ ʚʠʚʯʠʪʠ ʛʝʦʣʦʛʦ-ʬʽʟʠʯʥʽ 

ʫʤʦʚʠ, ʚ ʷʢʠʭ ʙʫʜʝ ʚʠʢʦʨʠʩʪʘʥʦ ʪʝʭʥʦʣʦʛʽʶ. ʅʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʣʘʩʪʘ 

ʻ ʪʝʤʧʝʨʘʪʫʨʘ (80-120 Üʉ), ʧʨʦʥʠʢʥʽʩʪʴ (0,01-2 ʤʢʤ2) ʪʘ ʤʽʥʝʨʘʣʽʟʘʮʽʷ ʧʣʘʩʪʦʚʦʾ ʚʦʜʠ 

(ʤʝʥʰʝ 270 ʤʛ/ʣ). ʊʘʢʦʞ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʚ'ʷʟʢʽʩʪʴ ʥʘʬʪʠ ï ʯʠʤ ʚʠʱʝ ʚ'ʷʟʢʽʩʪʴ 

ʥʘʬʪʠ ʫ ʧʣʘʩʪʦʚʠʭ ʫʤʦʚʘʭ, ʪʠʤ ʝʬʝʢʪʠʚʥʽʰʝ ʙʫʜʝ ʚʧʣʠʚ ʥʘ ʧʣʘʩʪ. ʋ ʢʘʨʙʦʥʘʪʥʠʭ 

ʢʦʣʝʢʪʦʨʘʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʣʽʤʝʨʥʦʛʦ ʟʘʚʦʜʥʝʥʥʷ ʫʩʢʣʘʜʥʝʥʝ ʥʘʷʚʥʽʩʪʶ ʚ ʢʦʣʝʢʪʦʨʽ 

ʽʦʥʽʚ ʢʘʣʴʮʽʶ Ca2
+ ʪʘ ʤʘʛʥʽʶ Mg2

+. ɯʦʥʠ ʟʜʘʪʥʽ ʚʩʪʫʧʘʪʠ ʚ ʨʝʘʢʮʽʶ ʟ ʧʦʣʽʤʝʨʘʤʠ, 

ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʚʽʜʙʫʚʘʪʠʤʝʪʴʩʷ ʦʩʘʜʞʝʥʥʷ ʧʦʣʽʤʝʨʫ ʥʘ ʧʦʚʝʨʭʥʽ ʧʦʨʦʜʠ. 

ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʚʠʨʦʙʥʠʮʪʚʘ ʧʦʣʽʤʝʨʫ ʻ ʢʦʧʦʣʽʤʝʨʠʟʘʮʽʷ. 

ʆʧʪʠʤʘʣʴʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʧʦʣʽʤʝʨʫ ʫ ʨʦʟʯʠʥʽ ʩʪʘʥʦʚʠʪʴ 0,1-0,15% ʤʘʩ. ʇʽʜ ʯʘʩ 

ʧʽʜʛʦʪʦʚʢʠ ʚʦʜʠ ʥʝʦʙʭʽʜʥʦ ʧʽʜʪʨʠʤʫʚʘʪʠ ʾʾ ʷʢʽʩʪʴ ʟʛʽʜʥʦ ʟ ʆʉʊ 39-225-88. ʅʘʡʙʽʣʴʰ 

ʚʘʞʣʠʚʠʤ ʧʘʨʘʤʝʪʨʦʤ, ʱʦ ʚʠʟʥʘʯʘʻ ʷʢʽʩʪʴ ʧʽʜʛʦʪʦʚʣʝʥʦʾ ʚʦʜʠ, ʻ ʚʤʽʩʪ ʢʠʩʥʶ. ʑʦʙ 

ʟʘʧʦʙʽʛʪʠ ʢʦʥʪʘʢʪʫ ʚʦʜʠ ʟ ʢʠʩʥʝʤ ʚʦʜʫ ʥʝʦʙʭʽʜʥʦ ʛʦʪʫʚʘʪʠ ʥʘ ʫʩʪʘʥʦʚʢʘʭ ʟʘʢʨʠʪʦʛʦ ʪʠʧʫ. 

ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʨʝʞʠʤ ʟʘʢʘʯʫʚʘʥʥʷ ʧʦʣʽʤʝʨʥʦʛʦ ʨʦʟʯʠʥʫ ʫ ʧʣʘʩʪ ʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ. 

ʇʦʪʨʽʙʥʦ ʜʦʩʪʘʚʠʪʠ ʧʦʣʽʤʝʨ ʜʦ ʧʦʪʨʽʙʥʦʛʦ ʤʽʩʮʷ ʚ ʧʣʘʩʪʽ ʽ ʥʝ ʜʦʧʫʩʪʠʪʠ ʡʦʛʦ 

ʨʫʡʥʫʚʘʥʥʷ. ʆʧʪʠʤʘʣʴʥʠʤ ʪʠʩʢʦʤ ʟʘʢʘʯʫʚʘʥʥʷ ʚʚʘʞʘʻʪʴʩʷ ʪʠʩʢ, ʱʦ ʜʦʨʽʚʥʶʻ 20-22 

ʄʇʘ. ʉʠʩʪʝʤʘ ʇʇɼ ï ʚʥʫʪʨʽʰʥʴʦʢʦʥʪʫʨʥʝ ʟʘʚʦʜʥʝʥʥʷ. ʇʨʠ ʦʙʚʦʜʥʝʥʦʩʪʽ ʙʽʣʴʰʝ 80% 

ʥʝʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʦʣʽʤʝʨʥʝ ʟʘʚʦʜʥʝʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʛʨʘʬʽʢʘ ʍʦʣʣʘ ʜʦʟʚʦʣʷʻ 

ʦʮʽʥʠʪʠ ʨʦʙʦʪʫ ʥʘʛʥʽʪʘʣʴʥʦʾ ʩʚʝʨʜʣʦʚʠʥʠ. ʄʝʪʦʜ ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʢʘ ʟʘʩʥʦʚʘʥʠʡ ʥʘ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʘʥʠʭ ʥʘʛʥʽʪʘʥʥʷ ʘʛʝʥʪʘ ʚ ʧʣʘʩʪ ʯʝʨʝʟ ʜʝʷʢʠʡ ʯʘʩ ʧʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʨʝʞʠʤʫ ʨʦʙʦʪʠ. 

ʅʝʛʘʪʠʚʥʠʤ ʧʨʦʮʝʩʦʤ, ʱʦ ʤʦʞʝ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠ ʧʦʣʽʤʝʨʥʝ ʟʘʚʦʜʥʝʥʥʷ, ʻ 

ʜʝʩʪʨʫʢʮʽʷ ʧʦʣʽʤʝʨʫ. ɺʘʞʣʠʚʦ ʥʝ ʜʦʧʫʩʪʠʪʠ ʧʝʨʝʜʯʘʩʥʦʛʦ ʥʘʩʪʘʥʥʷ ʮʴʦʛʦ ʧʨʦʮʝʩʫ. ɼʣʷ 

ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʜʦʜʘʚʘʪʠ ʪʝʨʤʽʯʥʽ ʩʪʘʙʽʣʽʟʘʪʦʨʠ ʧʦʣʽʤʝʨʥʠʡ ʨʦʟʯʠʥ, ʱʦʙ ʥʝ ʜʦʧʫʩʪʠʪʠ 

ʥʘʩʪʘʥʥʷ ʪʝʨʤʽʯʥʦʾ ʜʝʩʪʨʫʢʮʽʾ. ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʭʽʤʽʯʥʽʡ ʜʝʩʪʨʫʢʮʽʾ ʥʝʦʙʭʽʜʥʦ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚʠʩʦʢʦʷʢʽʩʥʫ ʚʦʜʫ ʜʣʷ ʟʘʚʦʜʥʝʥʥʷ, ʪʦʙʪʦ. ʚʦʜʘ ʜʣʷ ʟʘʚʦʜʥʝʥʥʷ ʧʦʚʠʥʥʘ 

ʙʫʪʠ ʙʝʟʢʠʩʥʝʚʦʶ ʘʙʦ ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʚʤʽʩʪʦʤ ʢʠʩʥʶ (ʤʝʥʰʝ 0,5 ʤʛ/ʣ). ʄʽʥʽʤʽʟʫʚʘʪʠ 

ʨʠʟʠʢ ʥʘʩʪʘʥʥʷ ʤʝʭʘʥʽʯʥʦʾ ʜʝʩʪʨʫʢʮʽʾ ʤʦʞʥʘ, ʧʽʜʪʨʠʤʫʶʯʠ ʰʚʠʜʢʽʩʪʴ ʧʦʪʦʢʫ ʨʽʜʠʥʠ 



ʉɽʂʎɯʗ ï ʊɽʍʅʆʃʆɻɯɰ ɺʀɼʆɹʋʊʂʋ, ʇɽʈɽʈʆɹʂʀ ʊɸ ʊʈɸʅʉʇʆʈʊʋɺɸʅʅʗ ʂʆʈʀʉʅʀʍ ʂʆʇɸʃʀʅ 

ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  
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ʪʨʦʭʠ ʙʽʣʴʰʝ 5 ʤ/ʩ. ɹʽʦʣʦʛʽʯʥʘ ʜʝʩʪʨʫʢʮʽʷ ʪʨʘʧʣʷʻʪʴʩʷ ʚʢʨʘʡ ʨʽʜʢʦ. ʪʘʢʦʞ ʮʝʡ ʪʠʧ 

ʜʝʩʪʨʫʢʮʽʾ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʚ'ʷʟʢʽʩʪʴ ʨʦʟʯʠʥʫ. 

ɺ ʜʘʥʠʡ ʯʘʩ ʥʘʙʠʨʘʶʪʴ ʧʦʧʫʣʷʨʥʦʩʪʽ ʪʝʭʥʦʣʦʛʽʾ ʧʦʣʽʤʝʨʥʦʛʦ ʨʦʟʯʠʥʫ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɸʉʇ-ʟʘʚʦʜʥʝʥʥʷ ʘʙʦ ʧʨʦʩʪʦʛʦ ʝʬʽʨʫ ʮʝʣʶʣʦʟʠ. ɹʫʣʦ ʨʦʟʛʣʷʥʫʪʦ 

ʧʨʠʢʣʘʜʠ ʨʦʜʦʚʠʱ, ʫ ʷʢʠʭ ʙʫʣʠ ʟʘʩʪʦʩʦʚʘʥʽ ʜʘʥʽ ʪʝʭʥʦʣʦʛʽʾ. ʉʢʣʘʜ ʜʣʷ ɸʉʇ-ʟʘʚʦʜʥʝʥʥʷ 

ʚʢʣʶʯʘʻ 3 ʢʦʤʧʦʥʝʥʪʠ: ʧʦʣʽʤʝʨ, ʣʫʛ ʽ ʇɸʈ. ʂʦʞʝʥ ʢʦʤʧʦʥʝʥʪ ʧʦ-ʩʚʦʻʤʫ ʚʧʣʠʚʘʻ 

ʟʘʣʠʰʢʦʚʫ ʥʘʬʪʫ. ʎʝʡ ʩʢʣʘʜ ʝʬʝʢʪʠʚʥʽʰʝ, ʦʩʢʽʣʴʢʠ ʟʘʚʜʷʢʠ ʚʧʣʠʚʫ ʩʢʣʘʜʫ ʥʘ ʧʣʘʩʪ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʠʜʦʙʫʪʦʢ ʥʘʬʪʠ ʽ ʟʤʝʥʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ, ʱʦ ʚʠʜʦʙʫʚʘʻʪʴʩʷ. 

ʇʦʣʽʤʝʨʥʝ ʟʘʚʦʜʥʝʥʥʷ ʟ ʜʦʜʘʚʘʥʥʷʤ ʧʨʦʩʪʦʛʦ ʝʬʽʨʫ ʮʝʣʶʣʦʟʠ ʜʦʩʠʪʴ ʝʬʝʢʪʠʚʥʦ. ʎʝ ʪʠʤ, 

ʱʦ ʝʬʽʨ ʮʝʣʶʣʦʟʠ ʟʙʽʣʴʰʫʻ ʚ'ʷʟʢʽʩʪʴ ʫ ʚʦʜʥʠʭ ʨʦʟʯʠʥʘʭ, ʱʦ ʧʦʟʠʪʠʚʥʦ ʧʦʟʥʘʯʘʻʪʴʩʷ 

ʧʨʦʮʝʩʽ ʟʘʚʦʜʥʝʥʠʷ. 

ʈʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ ʫ ʥʘʬʪʦʭʽʤʽʾ ʟʫʤʦʚʣʶʻ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʩʢʣʘʜʽʚ ʜʣʷ 

ʧʦʣʽʤʝʨʥʦʛʦ ʟʘʚʦʜʥʝʥʥʷ. ʈʦʟʨʦʙʢʠ ʜʦʟʚʦʣʷʶʪʴ ʘʜʘʧʪʫʚʘʪʠ ʧʦʣʽʤʝʨʠ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ 

ʘʥʦʤʘʣʴʥʠʭ ʧʣʘʩʪʦʚʠʭ ʫʤʦʚʘʭ. ɺʠʨʽʟʥʷʶʪʴ ʪʘʢʽ ʪʠʧʠ ʧʦʣʽʤʝʨʥʠʭ ʩʢʣʘʜʽʚ: ʟʰʠʪʠʡ 

ʧʦʣʽʤʝʨʥʠʡ ʩʢʣʘʜ; ʧʦʣʽʤʝʨʜʠʩʧʝʨʩʥʠʡ ʩʢʣʘʜ; ʧʦʣʽʤʝʨʥʦ-ʛʝʣʝʚʘ ʩʠʩʪʝʤʘ; ʧʨʦʩʪʠʡ ʝʬʽʨ 

ʮʝʣʶʣʦʟʠ; ʙʽʦʧʦʣʽʤʝʨʠ; ɸʉʇ-ʟʘʚʦʜʥʝʥʥʷ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʦʣʦʛʽʾ ʧʦʣʽʤʝʨʥʦʛʦ ʟʘʚʦʜʥʝʥʥʷ ʤʦʞʥʘ ʟʙʽʣʴʰʠʪʠ 

ʦʭʦʧʣʝʥʥʷ ʧʣʘʩʪʘ ʟʘʚʝʜʝʥʥʷʤ ʽ ʚʠʜʦʙʫʪʠ ʟʘʣʠʰʢʦʚʫ ʥʘʬʪʫ ʟ ʧʣʘʩʪʘ. ɼʘʥʘ ʪʝʭʥʦʣʦʛʽʷ 

ʜʦʟʚʦʣʷʻ ʚʠʨʽʚʥʷʪʠ ʬʨʦʥʪ ʚʠʪʽʩʥʝʥʥʷ ʥʘʬʪʠ ʪʘ ʧʨʦʜʦʚʞʠʪʠ ʙʝʟʚʦʜʥʠʡ ʧʝʨʽʦʜ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʨʦʜʦʚʠʱʘ. ʋ ʮʴʦʤʫ ʚʘʞʣʠʚʦ ʧʨʘʚʠʣʴʥʦ ʧʽʜʽʙʨʘʪʠ ʩʢʣʘʜ ʧʦʣʽʤʝʨʥʦʛʦ 

ʨʦʟʯʠʥʫ. ʊʘʢʦʞ ʥʝʦʙʭʽʜʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʫ ʟʘʢʘʯʫʚʘʥʥʷ ʨʦʟʯʠʥʫ 

ʚ ʧʣʘʩʪ, ʱʦʙ ʥʝ ʜʦʧʫʩʪʠʪʠ ʧʝʨʝʜʯʘʩʥʦʛʦ ʨʫʡʥʫʚʘʥʥʷ ʧʦʣʽʤʝʨʫ ʽ ʜʦʩʷʛʪʠ ʥʘʡʙʽʣʴʰʦʛʦ 

ʝʬʝʢʪʫ ʚʽʜ ʧʦʣʽʤʝʨʥʦʛʦ ʟʘʚʦʜʥʝʥʥʷ. 
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ʋ ʩʚʽʪʦʚʽʡ ʽʩʪʦʨʽʾ ʧʝʨʰʘ ʟʛʘʜʢʘ ʧʨʦ ʢʠʩʣʦʪʥʽ ʆʇɿ ʧʣʘʩʪʘ ʧʨʠʧʘʣʘ ʥʘ 1895 ʨʽʢ. 

ɸʚʪʦʨʦʤ ʩʪʚʦʨʝʥʦʛʦ ʤʝʪʦʜʫ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʚʝʨʜʣʦʚʠʥ ʩʪʘʚ ʫʯʝʥʠʡ, 

ʛʦʣʦʚʥʠʡ ʭʽʤʽʢ ʥʘʬʪʦʧʝʨʝʨʦʙʥʦʛʦ ʟʘʚʦʜʫ Solar ʘʤʝʨʠʢʘʥʩʴʢʦʾ ʥʘʬʪʦʚʦʾ ʢʦʤʧʘʥʽʾ Standard 

Oil. ʊʝʭʥʦʣʦʛʽʶ ʢʠʩʣʦʪʥʦʾ ʦʙʨʦʙʢʠ ʙʫʣʦ ʚʠʧʨʦʙʫʚʘʥʦ ʚ 1895 ʨʦʮʽ, ʘʣʝ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʟ'ʷʚʠʣʦʩʷ ʫʪʚʦʨʝʥʥʷ ʢʦʨʦʟʽʾ ʥʘ ʩʚʝʨʜʣʦʚʠʥʥʦʤʫ ʦʙʣʘʜʥʘʥʥʽ. ʇʘʪʝʥʪ ʦʪʨʠʤʘʚ ɻʝʨʤʘʥ 

ʌʨʝʰ ʚ 1896 ʨʦʮʽ. ʎʝʡ ʧʘʪʝʥʪ ʤʘʻ ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʩʦʣʷʥʦʾ ʢʠʩʣʦʪʠ ʪʘ ʾʾ ʚʟʘʻʤʦʜʽʾ ʟ 

ʢʘʨʙʦʥʘʪʘʤʠ. 

ʗʢ ʧʝʨʰʠʡ ʮʠʢʣ ʢʦʤʧʣʝʢʩʥʦʾ ʦʙʨʦʙʢʠ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʦʩʪʘ ʩʦʣʷʥʦʢʠʩʣʦʪʥʘ 

ʦʙʨʦʙʢʘ ʽʟ ʟʘʛʘʣʴʥʠʤ ʦʙʩʷʛʦʤ ʢʠʩʣʦʪʥʦʛʦ ʨʦʟʯʠʥʫ, ʨʦʟʨʘʭʦʚʘʥʠʤ ʟ ʚʠʪʨʘʪʠ 0,5 ʤ3 ʥʘ 1 

ʤʝʪʨ ʧʝʨʬʦʨʦʚʘʥʦʾ ʧʦʪʫʞʥʦʩʪʽ. 

ʄʝʪʦʶ ʧʝʨʰʦʛʦ ʮʠʢʣʫ ʻ ʚʠʜʘʣʝʥʥʷ ʢʘʨʙʦʥʘʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽʟ ʧʨʠʚʠʙʽʡʥʦʾ ʟʦʥʠ 

ʧʣʘʩʪʘ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʙʝʟʘʚʘʨʽʡʥʦʾ ʦʙʨʦʙʢʠ ʇɿʇ ʛʣʠʥʦʢʠʩʣʦʪʥʦʶ ʢʦʤʧʦʟʠʮʽʻʶ, ʦʩʢʽʣʴʢʠ 

ʛʣʠʥʦʢʠʩʣʦʪʥʠʡ ʩʢʣʘʜ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʟ ʢʘʨʙʦʥʘʪʘʤʠ ʫʪʚʦʨʶʻ ʥʝʨʦʟʯʠʥʥʠʡ ʦʩʘʜ 

ʬʪʦʨʠʩʪʦʛʦ ʢʘʣʴʮʽʶ. ʇʨʠ ʦʙʨʦʙʮʽ ʥʘʛʥʽʪʘʣʴʥʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ʧʨʦʜʫʢʪʠ ʨʝʘʢʮʽʾ ʤʦʞʥʘ ʥʝ 

ʚʠʜʘʣʷʪʠ ʟʽ ʩʚʝʨʜʣʦʚʠʥʠ, ʘ ʧʨʦʜʘʚʣʶʚʘʪʠ ʫ ʚʽʜʜʘʣʝʥʽ ʟʦʥʠ ʧʣʘʩʪʘ. ɿ ʤʝʪʦʶ ʟʥʠʞʝʥʥʷ 

ʨʝʘʢʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ ʢʠʩʣʦʪʠ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʦʨʦʜʠ ʪʘ ʟʙʽʣʴʰʝʥʥʷ, ʪʘʢʠʤ ʯʠʥʦʤ, 

ʛʣʠʙʠʥʠ ʾʾ ʧʨʦʥʠʢʥʝʥʥʷ, ʢʦʥʮʝʥʪʨʘʮʽʷ ʢʠʩʣʦʪʠ ʚʠʪʨʠʤʫʻʪʴʩʷ ʚ ʤʝʞʘʭ 12%. ʎʝʡ ʧʨʠʡʦʤ 

ʜʦʟʚʦʣʷʻ ʪʘʢʦʞ ʧʦʣʝʛʰʠʪʠ ʧʨʦʩʫʚʘʥʥʷ ʧʨʦʜʫʢʪʽʚ ʨʝʘʢʮʽʾ ʫ ʚʽʜʜʘʣʝʥʽ ʟʦʥʠ ʧʣʘʩʪʘ, ʧʦʟʘ 

ʇɿʇ. ʂʨʽʤ ʪʦʛʦ, ʢʠʩʣʦʪʘ ʤʝʥʰ ʘʢʪʠʚʥʘ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʤʝʪʘʣʫ ʥʘʩʦʩʥʦ-ʢʦʤʧʨʝʩʦʨʥʠʭ 

ʪʨʫʙ. 

ɼʣʷ ʧʨʦʜʘʚʢʠ ʢʠʩʣʦʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 1-3% (ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʇɸʈ) ʨʦʟʯʠʥ ʇɸʈ, 

ʱʦ ʧʦʣʝʛʰʫʻ ʚʠʜʘʣʝʥʥʷ ʧʨʦʜʫʢʪʽʚ ʨʝʘʢʮʽʾ. ʆʩʢʽʣʴʢʠ ʚʠʜʘʣʝʥʥʷ ʧʨʦʜʫʢʪʽʚ ʨʝʘʢʮʽʾ 

ʚʠʨʦʙʣʷʻʪʴʩʷ ʫ ʚʽʜʜʘʣʝʥʽ ʟʦʥʠ ʧʣʘʩʪʘ, ʦʙʩʷʛ ʧʨʦʜʘʚʦʯʥʦʾ ʨʽʜʠʥʠ ʤʦʞʝ ʙʫʪʠ ʟʥʘʯʥʠʤ ï 

ʱʦʥʘʡʤʝʥʰʝ 50 ʤ3. 

ɼʨʫʛʠʡ ʮʠʢʣ: 

ʗʢ ʜʨʫʛʠʡ ʮʠʢʣ ʚʠʩʪʫʧʘʻ ʛʣʠʥʦʢʠʩʣʦʪʥʘ ʦʙʨʦʙʢʘ. ʄʝʪʘ ʜʨʫʛʦʛʦ ʮʠʢʣʫ - ʚʧʣʠʚ ʥʘ 

ʘʣʶʤʦʩʠʣʽʢʘʪʥʠʡ ʩʢʝʣʝʪ (ʤʘʪʨʠʮʶ) ʧʦʨʦʜʠ ʟ ʤʝʪʦʶ ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʥʠʢʥʦʩʪʽ. ʇʨʠ ʮʴʦʤʫ 

ʚ ʙʘʟʦʚʦʤʫ ʨʦʟʯʠʥʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʩʽ ʦʧʠʩʘʥʽ ʚʠʱʝ ʜʦʙʘʚʢʠ - ʽʥʪʝʥʩʠʬʽʢʘʪʦʨʠ, 

ʩʪʘʙʽʣʽʟʘʪʦʨʠ, ʽʥʛʽʙʽʪʦʨʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʟʥʘʯʝʥʠʭ ʜʦʟʫʚʘʥʥʷ. 

ʆʧʠʩʘʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʛʣʠʥʦʢʠʩʣʦʪʥʦʾ ʦʙʨʦʙʢʠ ʚʠʤʘʛʘʶʪʴ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʠʡʦʤʽʚ 

ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʦʪʠ: 

Å ʧʦʧʝʨʝʜʥʻ ʚʠʜʘʣʝʥʥʷ ʢʘʨʙʦʥʘʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʦʨʦʜʠ ʥʝʚʝʣʠʢʠʤ ʦʙ'ʻʤʦʤ ʩʦʣʷʥʦʾ 
ʢʠʩʣʦʪʠ ʚ ʧʝʨʰʦʤʫ ʮʠʢʣʽ; 

Å ʟʘʢʘʯʫʚʘʥʥʷ ʛʣʠʥʦʢʠʩʣʦʪʠ ʧʨʦʚʦʜʠʪʴʩʷ ʟ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦʶ ʰʚʠʜʢʽʩʪʶ ʟ 
ʤʝʪʦʶ ʟʙʽʣʴʰʠʪʠ ʛʣʠʙʠʥʫ ʧʨʦʥʠʢʥʝʥʥʷ ʨʦʟʯʠʥʫ (ʟ ʨʦʟʨʘʭʦʚʘʥʠʭ ʦʙ'ʻʤʥʠʤ ʰʣʷʭʦʤ 75 

ʩʤ. ʛʣʠʙʠʥʠ ʧʨʦʥʠʢʥʝʥʥʷ ʪʽʣʴʢʠ 1/3 ʰʣʷʭʫ ʢʠʩʣʦʪʘ ʧʨʦʭʦʜʠʪʴ ʚ ʘʢʪʠʚʥʦʤʫ ʩʪʘʥʽ); 

Å ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʽʡ ʯʘʩ ʦʯʽʢʫʚʘʥʥʷ ʨʝʘʢʮʽʾ, ʥʝʛʘʡʥʦ ʧʽʩʣʷ ʟʘʢʘʯʫʚʘʥʥʷ 

ʧʨʦʚʦʜʠʪʴʩʷ ʧʨʦʜʘʚʢʘ ʢʠʩʣʦʪʥʦʛʦ ʩʢʣʘʜʫ; 

Å ʇʨʦʜʘʚʢʫ ʧʨʦʜʫʢʪʽʚ ʨʝʘʢʮʽʾ ʢʨʘʱʝ ʟʜʽʡʩʥʶʚʘʪʠ 1-2% ʨʦʟʯʠʥʦʤ ʇɸʈ ʚ ʦʙ'ʻʤʽ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʚʠʜʘʣʝʥʥʷ ʧʨʦʜʫʢʪʽʚ ʨʝʘʢʮʽʾ ʟ ʇɿʇ ʫ ʚʽʜʜʘʣʝʥʽ ʟʦʥʠ ʧʣʘʩʪʘ. 

ʇʨʠʛʦʪʫʚʘʥʥʷ ʛʣʠʥʦʢʠʩʣʦʪʠ ʤʦʞʣʠʚʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʽʬʪʦʨʠʜʬʪʦʨʠʜ ʘʤʦʥʽʶ. ʋ 

ʮʴʦʤʫ ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʦʣʷʥʦʾ ʢʠʩʣʦʪʠ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚʠʱʦʾ ï 15 %, ʪ.ʢ. ʯʘʩʪʠʥʘ ʾʾ 



ʉɽʂʎɯʗ ï ʊɽʍʅʆʃʆɻɯɰ ɺʀɼʆɹʋʊʂʋ, ʇɽʈɽʈʆɹʂʀ ʊɸ ʊʈɸʅʉʇʆʈʊʋɺɸʅʅʗ ʂʆʈʀʉʅʀʍ ʂʆʇɸʃʀʅ 

ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  

çʄʆʃʆɼʔ: ʅɸʋʂɸ ʊɸ ɯʅʅʆɺɸʎɯɰè, 22-24 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. 

16 

ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʨʦʟʢʣʘʜʘʥʥʷ ʬʪʦʨʠʜʫ ʘʤʦʥʽʶ. ʆʩʢʽʣʴʢʠ ʙʽʬʪʦʨʠʜ-ʬʪʦʨʠʜ ʘʤʦʥʽʶ ʻ 

ʩʠʧʢʠʤʢʨʠʩʪʘʣʽʯʥʠʡ ʤʘʪʝʨʽʘʣ, ʧʨʘʮʶʚʘʪʠ ʟ ʥʠʤ ʟʨʫʯʥʽʰʝ ʪʘ ʙʝʟʧʝʯʥʽʰʝ. 

ʊʨʝʪʽʡ ʮʠʢʣ: 

ɺʽʜʤʽʥʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʪʨʝʪʴʦʛʦ ʮʠʢʣʫ ʻ ʚʢʣʶʯʝʥʥʷ ʜʦ ʥʴʦʛʦ ʥʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ 

ʥʘʢʘʯʫʚʘʥʥʷ ʥʘʬʪʦʚʦʛʦ ʨʦʟʯʠʥʥʠʢʘ ʟ ʧʦʜʘʣʴʰʦʶ ʦʙʨʦʙʢʦʶ ʢʠʩʣʦʪʦʶ. ʂʠʩʣʦʪʥʠʡ ʩʢʣʘʜ, 

ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʪʨʝʪʴʦʤʫ ʮʠʢʣʽ, ʘʥʘʣʦʛʽʯʥʠʡ ʢʠʩʣʦʪʥʦʤʫ ʩʢʣʘʜʫ ʜʨʫʛʦʛʦ ʮʠʢʣʫ. 

ʌʘʢʪʠʯʥʦ ʮʝ ʛʣʠʥʦʢʠʩʣʦʪʥʘ ʦʙʨʦʙʢʘ. ɺ ʭʦʜʽ ʜʨʫʛʦʛʦ ʮʠʢʣʫ ʦʙʨʦʙʢʠ ʚʧʣʠʚʫ ʢʠʩʣʦʪʥʦʛʦ 

ʩʢʣʘʜʫ ʧʽʜʜʘʶʪʴʩʷ ʜʦʩʪʫʧʥʽ ʜʣʷ ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ ʢʠʩʣʦʪʠ ʚʦʜʦʥʘʩʠʯʝʥʽ ʧʦʨʠ ʪʘ ʢʘʥʘʣʠ. 

ʇʨʦʥʠʢʥʝʥʥʷ ʢʠʩʣʦʪʠ ʚ ʥʘʬʪʦʥʘʩʠʯʝʥʽ ʢʘʥʘʣʠ ʫʪʨʫʜʥʝʥʝ. ʋ ʥʘʬʪʦʥʘʩʠʯʝʥʦʤʫ ʢʘʥʘʣʽ 

ʧʣʽʚʢʘ ʥʘʬʪʠ ʘʙʦ ʚʽʜʢʣʘʜʝʥʴ ɸʉʇʆ ʟʘʧʦʙʽʛʘʻ ʢʦʥʪʘʢʪʫ ʢʠʩʣʦʪʠ ʟ ʧʦʚʝʨʭʥʝʶ ʧʽʨ [3]. 

ʄʝʪʘ ʟʘʢʘʯʫʚʘʥʥʷ ʥʘʬʪʦʚʦʛʦ ʨʦʟʯʠʥʥʠʢʘ ï ʦʯʠʱʝʥʥʷ ʧʦʚʝʨʭʥʽ ʧʦʨ ʚʽʜ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʟʘʣʠʰʠʣʠʩʷ, ʽ ɸʉʇʆ, ʧʦʣʝʛʰʝʥʥʷ ʜʦʩʪʫʧʫ ʢʠʩʣʦʪʥʦʾ 

ʢʦʤʧʦʟʠʮʽʾ ʜʦ ʨʘʥʽʰʝ ʥʝʜʦʩʪʫʧʥʠʭ ʧʦʚʝʨʭʦʥʴ. ʆʜʥʦʯʘʩʥʦ ʨʦʟʯʠʥʥʠʢ, ʱʦ ʥʘʜʽʡʰʦʚ ʫ 

ʥʘʬʪʦʥʘʩʠʯʝʥʽ ʢʘʥʘʣʠ, ʚʽʜʯʫʚʘʻ ʦʧʽʨ ʧʨʦʩʫʚʘʥʥʶ ʥʠʤʠ. ʅʘʩʪʫʧʥʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘ 

ʨʦʟʯʠʥʥʠʢʦʤ ʢʠʩʣʦʪʘ ʥʝ ʥʘʜʭʦʜʠʪʴ ʫ ʪʽ ʢʘʥʘʣʠ, ʷʢʠʤʠ ʧʨʦʩʫʚʘʣʠʩʷ ʧʦʧʝʨʝʜʥʽ ʧʦʨʮʽʾ 

ʢʠʩʣʦʪʠ ʧʽʜ ʯʘʩ ʧʝʨʰʦʛʦ ʽ ʜʨʫʛʦʛʦ ʮʠʢʣʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʯʠʥʥʠʢ ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʾ 

ʚʽʜʭʠʣʷʯʘ, ʧʝʨʝʥʘʧʨʘʚʣʷʶʯʠ ʢʠʩʣʦʪʥʠʡ ʩʢʣʘʜ ʥʦʚʽ ʢʘʥʘʣʠ. 

ʆʩʦʙʣʠʚʽʩʪʴ ʟʘʢʘʯʫʚʘʥʥʷ ʨʦʟʯʠʥʥʠʢʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʯʝʨʝʟ ʥʠʟʴʢʫ ʱʽʣʴʥʽʩʪʴ 

ʨʝʘʛʝʥʪʫ ʘʛʨʝʛʘʪ ʎɸ-320 ʚʽʜʯʫʚʘʻ ʜʦʜʘʪʢʦʚʠʡ ʧʨʦʪʠʪʠʩʢ ʫ 30-40 ʘʪʤ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʟʘ 

ʨʘʭʫʥʦʢ ʨʽʟʥʠʮʽ ʱʽʣʴʥʦʩʪʝʡ ʩʚʝʨʜʣʦʚʠʥʥʦʾ ʨʽʜʠʥʠ ʪʘ ʨʦʟʯʠʥʥʠʢʘ. ʗʢ ʪʽʣʴʢʠ ʨʦʟʯʠʥʥʠʢ 

ʚʠʭʦʜʠʪʴ ʟ ʅʂʊ ʚ ʢʦʣʦʥʫ, ʚʽʥ ʧʨʘʛʥʝ ʩʧʣʠʚʪʠ ʫ ʩʚʝʨʜʣʦʚʠʥʥʽʡ ʨʽʜʠʥʽ. ɺʠʧʣʠʚʘʥʥʷ ʥʝ 

ʚʽʜʙʫʜʝʪʴʩʷ ʪʽʣʴʢʠ ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʨʦʟʯʠʥʥʠʢʘ ʚʥʠʟ ʜʦ ʧʣʘʩʪʘ ʧʦ 

ʢʦʣʦʥʽ ʙʫʜʝ ʚʠʱʦʶ ʟʘ ʰʚʠʜʢʽʩʪʴ ʩʧʣʠʚʘʥʥʷ. ʊʘʢʽ ʫʤʦʚʠ ʤʘʶʪʴ ʤʽʩʮʝ ʧʨʠ ʧʨʠʡʦʤʠʩʪʦʩʪʽ 

ʩʚʝʨʜʣʦʚʠʥʠ ʥʝ ʥʠʞʯʝ 150 ʤ3/ʜʦʙʫ. ʉʘʤʝ ʪʦʤʫ ʨʦʟʯʠʥʥʠʢ ʤʦʞʝ ʙʫʪʠ ʟʘʢʘʯʘʥʠʡ ʫ 

ʩʚʝʨʜʣʦʚʠʥʫ ʪʽʣʴʢʠ ʚ ʪʨʝʪʴʦʤʫ ʮʠʢʣʽ, ʢʦʣʠ ʧʨʠʡʦʤʠʩʪʽʩʪʴ ʥʘʛʥʽʪʘʣʴʥʠʭ ʪʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʠʜʦʙʫʚʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʟʙʽʣʴʰʝʥʽ ʟʘ ʨʘʭʫʥʦʢ ʨʦʙʦʪʠ ʧʝʨʰʠʭ ʧʦʨʮʽʡ 

ʢʠʩʣʦʪʠ. 

ɿʘ ʽʥʰʠʭ ʨʽʚʥʠʭ ʫʤʦʚ, ʷʢʱʦ (ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ) ʧʨʠʡʤʘʣʴʥʽʩʪʴ ʩʚʝʨʜʣʦʚʠʥʠ ʧʝʨʝʜ 

ʧʨʦʚʝʜʝʥʥʷʤ ʜʨʫʛʦʛʦ ʮʠʢʣʫ ʜʦʩʠʪʴ ʚʠʩʦʢʘ ʜʣʷ ʟʘʢʘʯʫʚʘʥʥʷ ʨʦʟʯʠʥʥʠʢʘ, ʢʨʘʱʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʡʦʛʦ ʚ ʜʨʫʛʦʤʫ ʮʠʢʣʽ. 

ʑʦʙ ʜʦʤʦʛʪʠʩʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʽʜ ʦʙʨʦʙʢʠ ʇɿʇ ʪʘ ʫʥʠʢʥʫʪʠ ʫʪʚʦʨʝʥʥʷ 

ʥʝʨʦʟʯʠʥʥʠʭ ʦʧʘʜʽʚ ʪʘ ʩʪʽʡʢʠʭ ʝʤʫʣʴʩʽʡ, ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʢʦʥʢʨʝʪʥʽ ʛʝʦʣʦʛʦ-

ʬʽʟʠʯʥʽ ʫʤʦʚʠ, ʚʠʟʥʘʯʠʪʠ ʧʨʠʯʠʥʫ ʟʘʙʨʫʜʥʝʥʥʷ, ʙʨʘʪʠ ʜʦ ʫʚʘʛʠ ʬʽʣʴʪʨʘʮʽʡʥʦ-ʻʤʥʽʩʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʧʣʘʩʪʘ ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʬʣʶʾʜʽʚ, ʘ ʪʘʢʦʞ ʨʦʟʛʣʷʜʘʪʠ ʟ ʧʦʛʣʷʜʫ 

ʝʢʦʥʦʤʽʯʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʫʚʘʥʥʷ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʻʜʥʘʥʥʷ 

ʢʠʩʣʦʪʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʫ ʚʽʜʩʦʪʢʦʚʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ. 
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ɼʽʜʦʢ ʉ.ɹ., ʤʘʛʽʩʪʨ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 185 ʅʘʬʪʦʛʘʟʦʚʘ ʽʥʞʝʥʝʨʽʷ ʪʘ ʪʝʭʥʦʣʦʛʽʾ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɼʘʚʠʜʝʥʢʦ ʆ.ʄ., ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʥʘʬʪʦʛʘʟʦʚʦʾ 

ʽʥʞʝʥʝʨʽʾ ʪʘ ʙʫʨʽʥʥʷ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʇɯɼɹʆʈ ʈʆɹʆʏʀʍ ʇɸʈɸʄɽʊʈɯɺ ʇɯɼ ʏɸʉ ʇʈʆɺɽɼɽʅʅʗ ɻɯɼʈɸɺʃɯʏʅʆɻʆ 

ʈʆɿʈʀɺʋ ʇʃɸʉʊɸ 

 

ɻʽʜʨʘʚʣʽʯʥʠʡ ʨʦʟʨʠʚ ʧʣʘʩʪʘ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ 

ʚʠʜʦʙʫʪʢʫ ʚʫʛʣʝʚʦʜʥʽʚ ʥʘ ʥʘʬʪʦʚʠʭ ʪʘ ʛʘʟʦʚʠʭ ʨʦʜʦʚʠʱʘʭ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʤʝʪʦʜ ɻʈʇ 

ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʥʘʬʪʦʛʘʟʦʚʽʡ ʛʘʣʫʟʽ. 

ʉʫʪʴ ɻʈʇ ʧʦʣʷʛʘʻ ʫ ʩʪʚʦʨʝʥʥʽ ʪʨʽʱʠʥ ʚʠʩʦʢʦʾ ʧʨʦʥʠʢʥʦʩʪʽ ʚ ʧʨʦʜʫʢʪʠʚʥʦʤʫ ʧʣʘʩʪʽ 

ʧʽʜ ʜʽʻʶ ʪʠʩʢʫ ʨʽʜʠʥʠ, ʱʦ ʥʘʛʥʽʪʘʻʪʴʩʷ. ʋʪʚʦʨʝʥʘ ʚ ʭʦʜʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʤʝʨʝʞʘ 

ʪʨʽʱʠʥ ʩʧʨʠʷʻ ʟʙʽʣʴʰʝʥʥʶ ʟʦʥʠ ʜʨʝʥʫʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʟʨʦʩʪʘʻ 

ʧʨʦʚʽʜʥʽʩʪʴ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʚʠʜʦʙʫʪʢʫ 

ʚʫʛʣʝʚʦʜʥʽʚ. 

ɺʘʞʣʠʚʠʤ ʯʠʥʥʠʢʦʤ ʟʙʽʣʴʰʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʝʪʦʜʫ ɻʈʇ ʻ ʢʦʨʝʢʪʥʠʡ ʚʠʙʽʨ 

ʩʚʝʨʜʣʦʚʠʥ-ʢʘʥʜʠʜʘʪʽʚ ʱʦʜʦ ʨʦʙʽʪ, ʽ ʥʘʚʽʪʴ ʧʨʘʚʠʣʴʥʠʡ ʧʽʜʙʽʨ ʨʦʙʦʯʠʭ ʧʘʨʘʤʝʪʨʽʚ. 

ʇʨʠ ʚʠʙʦʨʽ ʩʚʝʨʜʣʦʚʠʥ-ʢʘʥʜʠʜʘʪʽʚ ʱʦʜʦ ɻʈʇ ʥʝʦʙʭʽʜʥʦ ʟʽʙʨʘʪʠ ʪʘʢʽ ʜʘʥʽ ʷʢ: 

ʣʽʪʦʣʦʛʽʷ, ʪʠʧ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ, ʧʦʨʠʩʪʽʩʪʴ, ʧʨʦʥʠʢʥʽʩʪʴ, ʥʘʧʨʫʛʠ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ, ʩʢʣʘʜ 

ʧʣʘʩʪʦʚʠʭ ʬʣʶʾʜʽʚ, ʚʦʜʦʥʘʩʠʯʝʥʽʩʪʴ, ʧʣʘʩʪʦʚʠʡ ʪʠʩʢ, ʜʘʥʽ ʟ ʚʠʜʦʙʫʪʢʫ. ʎʷ ʽʥʬʦʨʤʘʮʽʷ 

ʥʝʦʙʭʽʜʥʘ ʚʠʟʥʘʯʝʥʥʷ ʡʤʦʚʽʨʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ɻʈʇ, ʨʦʙʦʯʦʛʦ ʪʠʩʢʫ, ʪʠʧʫ ʥʘ ʧʣʘʩʪ, 

ʦʯʽʢʫʚʘʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʨʦʙʽʪ, ʤʦʞʣʠʚʠʡ ʧʨʠʨʽʩʪ ʜʝʙʽʪʫ ʩʚʝʨʜʣʦʚʠʥʠ. 

ʇʦʯʠʥʘʻʪʴʩʷ ʚʠʙʽʨ ʩʚʝʨʜʣʦʚʠʥ ʽʟ ʘʥʘʣʽʟʫ ʨʦʟʨʦʙʢʠ ʧʣʘʩʪʘ. ɺʽʥ ʚʢʣʶʯʘʻ ʚʠʟʥʘʯʝʥʥʷ 

ʩʪʫʧʝʥʷ ʚʠʨʦʙʣʝʥʥʷ ʟʘʧʘʩʽʚ, ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ɻʈʇ, 

ʧʝʨʝʜʙʘʯʫʚʘʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʛʘʟʦʚʠʡ ʬʘʢʪʦʨ ʘʙʦ ʚʦʜʦʥʘʬʪʦʚʠʡ ʬʘʢʪʦʨ, ʛʝʦʣʦʛʽʾ ʽ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʽʥʪʝʨʚʘʣʫ ʽ ʧʨʠʣʝʛʣʠʭ ʜʦ ʥʴʦʛʦ ʧʣʘʩʪʽʚ, 

ʚʧʣʠʚʫ ʪʨʽʱʠʥʠ ʥʘ ʥʘʡʙʣʠʞʯʽ ʩʚʝʨʜʣʦʚʠʥʠ ʽ ʦʛʣʷʜ ʽʥʰʦʾ ʥʘʷʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʇʦʪʦʯʥʽ 

ʫʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʚʝʨʜʣʦʚʠʥʠ ʚʧʣʠʚʘʶʪʴ ʨʝʟʫʣʴʪʘʪ ʧʨʦʚʝʜʝʥʥʷ ʢʦʞʥʦʛʦ ɻʈʇ. 

ɺʠʜʽʣʷʶʪʴʩʷ ʪʨʠ ʦʩʥʦʚʥʽ ʝʪʘʧʠ ʫ ʧʨʦʮʝʩʽ ʚʠʙʦʨʫ ʩʚʝʨʜʣʦʚʠʥ-ʢʘʥʜʠʜʘʪʽʚ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʦʧʝʨʘʮʽʾ ɻʈʇ: 

1. ʋʪʦʯʥʝʥʥʷ ʧʦʪʦʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ ʩʚʝʨʜʣʦʚʠʥ ʪʘ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʤʦʞʣʠʚʠʡ 

ʝʬʝʢʪ ʚʽʜ ʧʨʦʚʝʜʝʥʥʷ ɻʈʇ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ: 

ï ʧʨʦʚʝʩʪʠ ʩʧʝʮʽʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ; 

ï ʧʽʜʽʙʨʘʪʠ ʥʝʦʙʭʽʜʥʫ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ɻʈʇ ʢʦʤʧʦʥʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʚʠʟʥʘʯʠʪʠ 

ʟʘʙʽʡʥʠʡ ʪʠʩʢ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ; 

ï ʨʦʟʨʘʭʫʚʘʪʠ ʝʬʝʢʪ ʚʽʜ ʧʨʦʚʝʜʝʥʥʷ ɻʈʇ ʱʦʜʦ ʮʽʣʴʦʚʦʛʦ ʚʠʙʽʡʥʦʛʦ ʪʠʩʢʫ; 

ï ʨʦʟʩʦʨʪʫʚʘʪʠ ʩʚʝʨʜʣʦʚʠʥʠ-ʢʘʥʜʠʜʘʪʠ ʟʘ ʝʬʝʢʪʦʤ ʧʨʦʚʝʜʝʥʥʷ ɻʈʇ; 

2. ɸʥʘʣʽʟ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ ʨʦʟʨʦʙʢʠ ʩʚʝʨʜʣʦʚʠʥʠ-ʢʘʥʜʠʜʘʪʘ: 

ï ʚʠʢʣʶʯʠʪʠ ʩʚʝʨʜʣʦʚʠʥʠ ʚʠʭʦʜʷʯʠ ʟ ʛʝʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ ʧʨʦʚʝʜʝʥʥʷ ɻʈʇ; 

ï ʦʮʽʥʠʪʠ ʟʘʣʠʰʢʦʚʽ ʟʘʧʘʩʠ, ʱʦ ʚʠʣʫʯʘʶʪʴʩʷ, ʧʨʠʙʨʘʪʠ ʟʽ ʩʧʠʩʢʫ ʩʚʝʨʜʣʦʚʠʥʠ ʟ 

ʥʠʟʴʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʟʘʣʠʰʢʦʚʠʭ ʟʘʧʘʩʽʚ. 

3. ɸʥʘʣʽʟ ʪʘ ʦʮʽʥʢʘ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʩʚʝʨʜʣʦʚʠʥʠ-ʢʘʥʜʠʜʘʪʘ, ʘ ʪʘʢʦʞ ʚʩʴʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ, ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ɻʈʇ: 

ï ʧʝʨʝʚʽʨʠʪʠ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʢʦʣʦʥʠ, ʘ ʪʘʢʦʞ ʟʘʥʫʨʶʚʘʣʴʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ; 

ï ʚʠʟʥʘʯʠʪʠ ʽʥʪʝʨʚʘʣ ʧʝʨʬʦʨʘʮʽʾ. 

ʅʘ ʦʩʥʦʚʽ ʚʠʨʦʙʣʝʥʠʭ ʜʽʡ ʚʽʜʙʠʨʘʶʪʴʩʷ ʩʚʝʨʜʣʦʚʠʥʠ, ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʽ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ɻʈʇ, ʘ ʧʦʪʽʤ ʩʦʨʪʫʶʪʴʩʷ ʩʚʝʨʜʣʦʚʠʥʠ ʟʘ ʝʬʝʢʪʦʤ ʚʽʜ ɻʈʇ. 
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ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  

çʄʆʃʆɼʔ: ʅɸʋʂɸ ʊɸ ɯʅʅʆɺɸʎɯɰè, 22-24 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. 

18 

ɺʨʘʭʦʚʫʶʯʠ ʚʩʽ ʥʶʘʥʩʠ ʚ ʧʨʦʮʝʩʽ ʧʨʦʚʝʜʝʥʥʷ ɻʈʇ, ʧʨʦʧʦʥʫʻʪʴʩʷ ʥʘʩʪʫʧʥʘ ʤʝʪʦʜʠʢʘ 

ʱʦʜʦ ʚʠʙʦʨʫ ʩʚʝʨʜʣʦʚʠʥ-ʢʘʥʜʠʜʘʪʽʚ, ʱʦʜʦ ʨʦʟʨʘʭʫʥʢʫ ʪʘ ʚʠʙʦʨʫ ʨʦʙʦʯʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʨʦʟʨʠʚʫ ʧʣʘʩʪʘ: 

ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʜʦʮʽʣʴʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ɻʈʇ ʟ ʦʛʣʷʜʫ ʥʘ ʧʦʧʝʨʝʜʥʽʡ ʜʦʩʚʽʜ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʛʦ ʪʠʧʫ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʚʠʜʦʙʫʪʢʫ ʚʫʛʣʝʚʦʜʥʽʚ. 

ʉʢʣʘʩʪʠ ʩʧʠʩʦʢ ʢʨʠʪʝʨʽʾʚ ʚʠʙʦʨʫ ʩʚʝʨʜʣʦʚʠʥ-ʢʘʥʜʠʜʘʪʽʚ. ɼʘʥʽ ʢʨʠʪʝʨʽʾ ʚʨʘʭʦʚʫʶʪʴ: 

ʧʨʦʜʫʢʪʠʚʥʠʡ ʧʣʘʩʪ, ʫ ʷʢʦʤʫ ʧʨʦʚʦʜʠʪʠʤʝʪʴʩʷ ɻʈʇ; ʦʙʚʦʜʥʝʥʽʩʪʴ ʧʨʦʜʫʢʮʽʾ 

ʩʚʝʨʜʣʦʚʠʥʠ; ʝʬʝʢʪʠʚʥʫ ʧʦʪʫʞʥʽʩʪʴ ʧʣʘʩʪʘ; ʨʽʚʝʥʴ ɺʅʂ ʫ ʩʚʝʨʜʣʦʚʠʥʽ; ʧʨʦʥʠʢʥʽʩʪʴ 

ʧʣʘʩʪʘ; ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʩʚʝʨʜʣʦʚʠʥʠ; ʧʦʨʽʚʥʷʥʥʷ ʽʟ ʩʫʩʽʜʥʽʤʠ ʩʚʝʨʜʣʦʚʠʥʘʤʠ. ʇʘʨʘʤʝʪʨʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʧʦʚʥʝʥʽ ʘʙʦ ʟʤʽʥʝʥʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʝʚʥʦʛʦ ʨʦʜʦʚʠʱʘ. ʉʢʣʘʜʘʥʥʷ ʪʘʢʠʭ 

ʢʨʠʪʝʨʽʾʚ ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʨʦʮʝʩ ʚʠʙʦʨʫ ʩʚʝʨʜʣʦʚʠʥʠ-ʢʘʥʜʠʜʘʪʽʚ, ʱʦʙ ʥʝ 

ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʧʨʝʪʝʥʜʝʥʪʠ ʩʚʽʜʦʤʦ ʥʝʝʬʝʢʪʠʚʥʽ ʩʚʝʨʜʣʦʚʠʥʠ. 

ʆʧʪʠʤʽʟʫʚʘʪʠ ʚʠʙʽʨ ʩʚʝʨʜʣʦʚʠʥ-ʢʘʥʜʠʜʘʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 

ʘʣʛʦʨʠʪʤʫ, ʥʘʧʠʩʘʥʦʛʦ ʤʦʚʦʶ Python. ɺʽʥ ʜʦʟʚʦʣʷʻ ʚʽʜʩʦʨʪʫʚʘʪʠ ʟʛʽʜʥʦ ʟ ʢʨʠʪʝʨʽʷʤʠ 

ʩʚʝʨʜʣʦʚʠʥʠ, ʧʨʦʨʘʥʞʫʚʘʪʠ ʾʭ ʫ ʧʦʨʷʜʢʫ ʟʘʜʦʚʦʣʝʥʥʷ ʦʙʨʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʽ ʚʠʙʨʘʪʠ 

ʥʘʡʙʽʣʴʰ ʧʽʜʭʦʜʷʱʫ ʩʚʝʨʜʣʦʚʠʥʫ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ɻʈʇ. 

ʇʽʜʽʙʨʘʪʠ ʟʛʽʜʥʦ ʟ ʛʝʦʣʦʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʪʘ ʟʘʚʜʘʥʥʷʤʠ ʨʦʙʽʪ ʥʘʡʙʽʣʴʰ 

ʧʽʜʭʦʜʷʱʠʡ ʪʠʧ ɻʈʇ, ʷʢʠʡ ʙʫʜʝ ʧʨʦʚʝʜʝʥʠʡ ʥʘ ʩʚʝʨʜʣʦʚʠʥʽ. 

ʇʽʜʽʙʨʘʪʠ ʚʽʜʧʦʚʽʜʥʠʡ ʪʠʧ ʪʘ ʩʢʣʘʜ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʛʝʦʣʦʛʽʯʥʠʭ ʪʘ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʚʝʨʜʣʦʚʠʥʠ. 

ʇʽʜʽʙʨʘʪʠ ʧʦʪʨʽʙʥʠʡ ʪʠʧ ʧʨʦʧʧʘʥʪʘ. ɼʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʘʣʛʦʨʠʪʤ, ʥʘʧʠʩʘʥʠʡ ʤʦʚʦʶ ʧʨʦʛʨʘʤʫʚʘʥʥʷ python. 

ɼʘʥʠʡ ʤʝʪʦʜ ʚʨʘʭʦʚʫʻ ʨʽʟʥʽ ʤʘʨʢʠ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʨʦʟʢʣʠʥʶʻ, ʧʽʜʙʠʨʘʻ ʥʘʡʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʠʡ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ, ʘ ʪʘʢʦʞ ʽʩʥʫʻ ʤʦʞʣʠʚʽʩʪʴ ʰʚʠʜʢʦʛʦ 

ʧʦʚʪʦʨʥʦʛʦ ʧʽʜʙʦʨʫ ʪʠʧʫ ʧʨʦʧʧʘʥʪʘ ʧʨʠ ʫʪʦʯʥʝʥʥʽ ʨʦʙʦʯʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʤʽʥʽ-ɻʈʇ. 

ʇʽʜʽʙʨʘʪʠ ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʧʨʦʧʧʘʥʪʘ, ʱʦ ʟʘʢʘʯʫʻʪʴʩʷ. ɼʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʮʴʦʛʦ 

ʧʨʦʮʝʩʫ ʥʝʦʙʭʽʜʥʦ ʨʦʟʛʣʷʥʫʪʠ ʟʘʣʝʞʥʽʩʪʴ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʨʽʱʠʥʠ ʚʽʜ ʦʙʩʷʛʫ 

ʧʨʦʧʧʘʥʪʘ, ʱʦ ʟʘʢʘʯʫʻʪʴʩʷ, ˇʨʫʥʪʫʶʯʠʩʴ ʥʘ ʨʘʥʽʰʝ ʧʨʦʚʝʜʝʥʠʭ ʨʦʙʦʪʘʭ. ɼʘʣʽ ʧʦʪʨʽʙʥʦ 

ʚʠʙʨʘʪʠ ʜʽʘʧʘʟʦʥ ʢʽʣʴʢʦʩʪʽ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʨʦʟʢʣʠʥʶʻ, ʷʢʠʡ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʥʝʦʙʭʽʜʥʽ 

ʧʘʨʘʤʝʪʨʠ ʪʨʽʱʠʥʠ. 

ɿʜʽʡʩʥʠʪʠ ʨʦʟʨʘʭʫʥʦʢ ɻʈʇ ʜʣʷ ʢʽʣʴʢʦʭ ʚʘʨʽʘʥʪʽʚ ʨʦʙʦʯʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʚʠʙʨʘʪʠ 

ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽ, ʷʢʽ ʙʫʜʫʪʴ ʚʠʢʦʨʠʩʪʘʥʽ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʽʪ. 

ɿʜʽʡʩʥʠʪʠ ʨʦʟʨʘʭʫʥʦʢ ʦʙʣʘʜʥʘʥʥʷ, ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʛʽʜʨʘʚʣʽʯʥʦʛʦ 

ʨʦʟʨʠʚʫ ʧʣʘʩʪʘ. 

ɼʘʥʘ ʤʝʪʦʜʠʢʘ ʜʦʟʚʦʣʠʪʴ ʧʨʠʩʢʦʨʠʪʠ ʧʨʦʮʝʩ ʨʦʟʨʘʭʫʥʢʫ ʪʘ ʧʽʜʙʦʨʫ ʨʦʙʦʯʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ɻʈʇ ʪʘ ʦʧʪʠʤʽʟʫʚʘʪʠ ʜʘʥʠʡ ʧʨʦʮʝʩ, ʱʦʙ ʥʝ ʙʫʣʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʫ ʨʦʟʨʘʭʫʥʢʘʭ 

ʟʘʟʜʘʣʝʛʽʜʴ ʥʝʝʬʝʢʪʠʚʥʠʭ ʚʘʨʽʘʥʪʽʚ ʧʨʦʚʝʜʝʥʥʷ ɻʈʇ. ʊʘʢʦʞ ʮʝʡ ʘʣʛʦʨʠʪʤ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʠʡ ʷʢ ʦʩʥʦʚʘ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʧʦʰʫʢʫ ʪʘ ʨʦʟʨʘʭʫʥʢʫ ɻʈʇ ʥʘ 

ʨʦʜʦʚʠʱʽ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʥʰʠʭ ʤʝʪʦʜʠʢ, ʥʝʤʘʻ ʥʝʦʙʭʽʜʥʦʩʪʽ ʥʝ ʧʨʦʚʦʜʠʪʠ ʤʽʥʽ-ɻʈʇ, 

ʷʢʠʡ ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʫʪʦʯʥʝʥʥʷ ʪʘ ʤʦʞʣʠʚʦʾ ʟʤʽʥʠ ʜʝʷʢʠʭ ʧʘʨʘʤʝʪʨʽʚ. 
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ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  

çʄʆʃʆɼʔ: ʅɸʋʂɸ ʊɸ ɯʅʅʆɺɸʎɯɰè, 22-24 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. 
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ɯʣʴʥʠʮʴʢʠʡ ɺ. ʄ.,  ʩʪʫʜʝʥʪ ʛʨ. 185ʤ-22ʟ-1 ʌʇʅʊ  

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʉʫʜʘʢʦʚ ɸ.ʂ., ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʥʘʬʪʦʛʘʟʦʚʦʾ ʽʥʞʝʥʝʨʽʾ ʪʘ 

ʙʫʨʽʥʥʷ  

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʈʆɿʈʆɹʂɸ ʂɽʈʅʆʇʈʀʁʄɸʏɸ ɼʃʗ ɹʋʈɯʅʅʗ ʅɸʌʊʆɻɸɿʆɺʀʍ 

ʉɺɽʈɼʃʆɺʀʅ ɺ ʉʂʃɸɼʅʀʍ ʋʄʆɺɸʍ 

 

ʈʦʙʦʪʫ ʧʨʠʩʚʷʯʝʥʦ ʧʠʪʘʥʥʷʤ ʬʦʨʤʫʚʘʥʥʷ ʢʝʨʥʘ ʚ ʫʩʢʣʘʜʥʝʥʠʭ ʛʦʨʥʦ-

ʛʝʦʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ ʚ ʮʽʣʷʭ ʦʪʨʠʤʘʥʥʷ ʢʦʥʢʨʝʪʥʦʛʦ ʥʘʧʨʷʤʫ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʝʬʝʢʪʠʚʥʠʭ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʢʦʥʜʠʮʽʡʥʠʡ ʚʽʜʙʽʨ ʧʨʦʙ ʧʨʠ 

ʢʦʣʦʥʢʦʚʦʤʫ ʙʫʨʽʥʥʽ.  

1 ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʚʠʭʦʜʫ ʢʝʨʥʘ ʚ ʪʨʽʱʠʥʫʚʘʪʠʭ ʧʦʨʦʜʘʭ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ 

ʦʩʥʘʱʫʚʘʪʠ ʚʥʫʪʨʽʰʥʶ ʧʦʚʝʨʭʥʶ ʢʦʣʦʥʢʦʚʦʛʦ ʥʘʙʦʨʫʘʤʦʨʪʠʟʘʮʽʡʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ, 

ʱʦ ʩʧʨʠʡʤʘʶʪʴ ʜʽʶ ʧʦʧʦʚʽ ʨʽʯʢʦʚʠʭ ʩʠʣ ʽ ʪʠʤ ʩʘʤʠʤ ʱʦ ʚʠʢʣʶʯʘʶʪʴ ʷʚʠʱʝ 

ʩʘʤʦʟʘʢʣʠʥʶʚʘʥʥʷ. 

2 ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʚʠʭʦʜʫ ʢʝʨʥʘ ʚ ʪʨʽʱʠʥʫʚʘʪʠʭ ʧʦʨʦʜʘʭ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ: 

- ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʟʚʦʨʦʪʥʠʡ ʧʦʪʽʢ ʧʨʦʤʠʚʘʣʴʥʦʾ ʨʽʜʠʥʠ, ʱʦ ʟʤʝʥʰʫʻ ʯʘʩʪʦʪʫ 

ʩʘʤʦʟʘʢʣʠʥʶʚʘʥʥʷ ʢʝʨʥʘ ʘʙʦ ʟʤʝʥʰʫʚʘʪʠ ʜʽʶ ʧʨʦʤʠʚʘʣʴʥʦʾ ʨʽʜʠʥʠ ʥʘ ʢʝʨʥ; 

- ʟʤʘʱʫʚʘʪʠ ʚʥʫʪʨʽʰʥʶ ʧʦʚʝʨʭʥʶ ʢʦʣʦʥʢʦʚʦʾ ʪʨʫʙʠ ʘʥʪʠʬʨʠʢʮʽʡʥʠʤʠ 

ʨʝʯʦʚʠʥʘʤʠ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʯʘʩʪʦʪʠ ʩʘʤʦʟʘʢʣʠʥʶʚʘʥʥʷ ʢʝʨʥʘ; 

- ʧʽʜʚʠʱʫʚʘʪʠ ʞʦʨʩʪʢʽʩʪʴ ʢʦʣʦʥʢʦʚʦʛʦ ʥʘʙʦʨʫ, ʦʩʥʘʱʫʚʘʪʠ ʡʦʛʦ ʚʥʫʪʨʽʰʥʶ 

ʧʦʚʝʨʭʥʶ ʘʤʦʨʪʠʟʘʪʦʨʘʤʠ ʧʦʧʝʨʝʯʥʠʭ ʢʦʣʠʚʘʥʴ; 

3 ʅʘ ʦʩʥʦʚʽ ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʬʦʨʤʫʚʘʥʥʷ ʢʝʨʥʘ ʚ ʪʨʽʱʠʥʫʚʘʪʠʭ ʧʦʨʦʜʘʭ 

ʨʦʟʨʦʙʣʝʥʠʡ ʧʦʜʚʽʡʥʠʡ ʢʦʣʦʥʢʦʚʠʡ ʩʥʘʨʷʜ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʚʢʘʟʘʥʦʛʦ ʩʥʘʨʷʜʘ ʚ 

ʩʠʣʴʥʦʪʨʽʱʠʥʫʚʘʪʠʭ ʽ ʟʨʫʡʥʦʚʘʥʠʭ ʧʦʨʦʜʘʭ V - XII ʢʘʪʝʛʦʨʽʡ ʟʘʙʝʟʧʝʯʠʪʴ ʚʠʭʽʜ 

ʢʝʨʥʘ ʥʝ ʤʝʥʰʝ 90-100%. 

ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ ʰʠʨʦʢʦ ʚʧʨʦʚʘʜʠʪʠ ʧʦʜʚʽʡʥʠʡ ʢʦʣʦʥʢʦʚʠʡ ʩʥʘʨʷʜ ʟ 

ʢʦʥʪʨʦʣʴʦʚʘʥʠʤ  ʚ ʧʨʦʮʝʩʽ ʙʫʨʽʥʥʷ ʟʘʧʦʚʥʝʥʥʷʤ ʢʝʨʥʦʧʨʠʡʤʘʣʴʥʦʾ ʪʨʫʙʠ ʢʝʨʥʦʤ ʚ 

ʘʥʘʣʦʛʽʯʥʠʭ ʛʽʨʥʠʯʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ. 

ʎʷ ʢʦʥʩʪʨʫʢʮʽʷ ʚ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ: 

- ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʝʜʘʯʫ ʥʘ ʧʦʚʝʨʭʥʶ ʯʽʪʢʠʭ ʧʝʨʽʦʜʠʯʥʠʭ ʩʠʛʥʘʣʽʚ ʧʽʜ ʯʘʩ 

ʟʘʧʦʚʥʝʥʥʷ ʢʝʨʥʦʧʨʠʡʤʘʣʴʥʦʡ ʪʨʫʙʠ ʢʝʨʥʦʤ; 

- ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʘʪʠ ʜʦʚʞʠʥʫ ʢʝʨʥʘ, ʷʢʠʡ ʧʦʩʪʫʧʠʚ ʚ ʢʝʨʥʦʧʨʠʡʤʘʣʴʥʠʡ 

ʧʨʠʩʪʨʽʡ; 

- ʟʘʙʝʟʧʝʯʫʻ ʟʘʧʦʚʥʝʥʥʷ ʢʝʨʥʦʧʨʠʡʤʘʣʴʥʦʡ ʪʨʫʙʠ ʢʝʨʥʦʤ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ 

ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʦʩʴʦʚʦʛʦ ʟʫʩʠʣʣʷ ʥʘ ʥʴʦʛʦ; 

- ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʽʣʴʥʦʾ ʮʠʨʢʫʣʷʮʽʾ ʧʨʦʤʠʚʘʣʴʥʦʾ ʨʽʜʠʥʠ ʯʝʨʝʟ 

ʢʝʨʥʦʧʽʜʽʡʤʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ ʷʢ ʧʽʜ ʯʘʩ ʩʧʫʩʢʫ ʡʦʛʦ ʫ ʩʚʝʨʜʣʦʚʠʥʫ, ʪʘʢ ʽ ʚ ʧʨʦʮʝʩʽ 

ʙʫʨʽʥʥʷ; 

- ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʠʩʪʨʽʡ ʷʢ ʚ ʨʝʞʠʤʽ ʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʚʽʜʙʦʨʫ 

ʢʝʨʥʘ ʪʘʢ ʽ ʚ ʟʚʠʯʘʡʥʦʤʫ.  

ʆʩʥʦʚʥʽ ʛʘʙʘʨʠʪʠ ʧʨʠʩʪʨʦʶ ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʦʟʤʽʨʘʤ ʩʝʨʽʡʥʠʭ ʢʝʨʥʦʧʨʠʡʤʘʣʴʥʠʭ 

ʧʨʠʩʪʨʦʾʚ; 

ɺʽʜʧʘʜʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ ʟʘʩʪʦʩʫʚʘʥʥʽ ʜʦʜʘʪʢʦʚʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʤʘʪʝʨʽʘʣʽʚ ʽ 

ʢʦʥʪʨʦʣʴʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʘʧʘʨʘʪʫʨʠ. 

4 ɺʠʨʦʙʣʝʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʩʪʦʧʦʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘ ʟʨʽʟ ʽ ʦʪʨʠʤʘʥʘ ʟʘʣʝʞʥʽʩʪʴ 

ʜʽʘʤʝʪʨʫ ʛʚʠʥʪʽʚ, ʱʦ ʟʨʽʟʘʶʪʴ, ʚʽʜ ʚʝʣʠʯʠʥʠ ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ. 

 

 

http://dspace.nbuv.gov.ua/bitstream/handle/123456789/139065/21-Vdovichenko.pdf?sequence=1
http://dspace.nbuv.gov.ua/bitstream/handle/123456789/139065/21-Vdovichenko.pdf?sequence=1


ʉɽʂʎɯʗ ï ʊɽʍʅʆʃʆɻɯɰ ɺʀɼʆɹʋʊʂʋ, ʇɽʈɽʈʆɹʂʀ ʊɸ ʊʈɸʅʉʇʆʈʊʋɺɸʅʅʗ ʂʆʈʀʉʅʀʍ ʂʆʇɸʃʀʅ 

ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  

çʄʆʃʆɼʔ: ʅɸʋʂɸ ʊɸ ɯʅʅʆɺɸʎɯɰè, 22-24 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. 
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ʂʘʧʝʣʴʢʘ ɺ.ɺ., ʤʘʛʽʩʪʨ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 185 ʅʘʬʪʦʛʘʟʦʚʘ ʽʥʞʝʥʝʨʽʷ ʪʘ ʪʝʭʥʦʣʦʛʽʾ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʂʦʨʦʚʷʢʘ ɭ.ɸ., ʢ.ʪ.ʥ., ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʥʘʬʪʦʛʘʟʦʚʦʾ 

ʽʥʞʝʥʝʨʽʾ ʪʘ ʙʫʨʽʥʥʷ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʊɽʍʅʆʃʆɻɯɰ ʆʉɺʆɭʅʅʗ ʅɸʌʊʆɺʀʍ ʉɺɽʈɼʃʆɺʀʅ 

 

ʇʽʜ ʚʠʧʨʦʙʫʚʘʥʥʷʤ ʧʣʘʩʪʽʚ ʨʦʟʫʤʽʻʪʴʩʷ ʢʦʤʧʣʝʢʩ ʨʦʙʽʪ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʠʢʣʠʢ 

ʧʨʠʧʣʠʚʫ, ʚʽʜʙʽʨ ʧʨʦʙ ʧʣʘʩʪʦʚʦʾ ʨʽʜʠʥʠ ʪʘ ʛʘʟʫ, ʚʠʷʚʣʝʥʥʷ ʛʘʟʦʥʘʬʪʦʚʤʽʩʪʫ ʧʣʘʩʪʘ, 

ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʣʘʩʪʘ (ʧʣʘʩʪʦʚʠʡ ʪʠʩʢ, 

ʛʽʜʨʦʧʨʦʚʽʜʥʽʩʪʴ, ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʜʝʙʽʪ ʩʚʝʨʜʣʦʚʠʥ). ɺʠʧʨʦʙʫʚʘʥʥʷ 

ʧʣʘʩʪʽʚ ʧʨʦʚʦʜʠʪʴʩʷ ʷʢ ʫ ʧʨʦʮʝʩʽ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ, ʪʘʢ ʽ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʙʫʨʽʥʥʷ ʪʘ 

ʩʧʫʩʢʫ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʢʦʣʦʥʠ. ɺʠʧʨʦʙʫʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʧʨʦʚʦʜʠʪʴʩʷ ʟ ʤʝʪʦʶ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʨʦʤʠʩʣʦʚʦʾ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʩʪʽ ʧʣʘʩʪʽʚ, ʦʮʽʥʢʠ ʾʭʥʴʦʾ ʧʨʦʜʫʢʪʠʚʥʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʦʪʨʠʤʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʜʘʥʠʭ ʜʣʷ ʧʽʜʨʘʭʫʥʢʫ ʟʘʧʘʩʫ ʥʘʬʪʠ ʪʘ ʛʘʟʫ ʫ 

ʩʢʣʘʜʘʥʥʽ ʧʨʦʝʢʪʽʚ ʨʦʟʨʦʙʢʠ ʨʦʜʦʚʠʱ. ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʝʨʚʠʥʥʦʛʦ ʨʦʟʢʨʠʪʪʷ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʧʣʘʩʪʽʚ (ʧʽʩʣʷ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ), ʧʨʦʚʦʜʷʪʴ ɻʄɯʉ, ʚʠʧʨʦʙʫʚʘʶʪʴ 

ʧʨʦʜʫʢʪʠʚʥʽ ʧʣʘʩʪʠ ʪʨʫʙʥʠʤ ʧʣʘʩʪʦʚʠʧʨʦʙʫʚʘʯʝʤ ʚ ʥʝ ʦʙʩʘʜʞʝʥʽʡ ʩʚʝʨʜʣʦʚʠʥʽ, 

ʩʧʫʩʢʘʶʪʴ ʽ ʮʝʤʝʥʪʫʶʪʴ ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ ʢʦʣʦʥʫ, ʧʝʨʝʚʽʨʷʶʪʴ ʷʢʽʩʪʴ ʮʝʤʝʥʪʘʞʫ, 

ʚʽʜʯʫʚʘʶʪʴ ʦʙʩʘʜʥʽ ʢʦʣʦʥʠ ʥʘ ʛʝʨʤʝʪʠʯʥʽʩʪʴ, ʽ ʪʽʣʴʢʠ ʧʽʩʣʷ ʮʴʦʛʦ ʧʨʦʚʦʜʷʪʴ. ʇʨʠ 

ʚʠʧʨʦʙʫʚʘʥʥʽ ʩʧʦʯʘʪʢʫ ʧʨʦʚʦʜʠʪʴʩʷ ʧʝʨʬʦʨʘʮʽʷ (ʚʪʦʨʠʥʥʝ ʨʦʟʪʠʥ ʧʨʦʜʫʢʪʠʚʥʠʭ 

ʧʣʘʩʪʽʚ), ʘ ʧʦʪʽʤ - ʚʠʢʣʠʢ ʧʨʠʧʣʠʚʫ ʪʘ ʦʙʨʦʙʢʘ ʧʨʠʚʠʙʽʡʥʦʾ ʟʦʥʠ ʧʣʘʩʪʘ. ʑʦʙ ʦʪʨʠʤʘʪʠ 

ʧʨʠʧʣʠʚ ʧʣʘʩʪʦʚʦʛʦ ʬʣʶʾʜʫ, ʧʦʪʨʽʙʥʦ ʧʨʦʚʝʩʪʠ ʦʩʚʦʻʥʥʷ, ʜʣʷ ʷʢʦʛʦ ʽʥʦʜʽ ʧʦʪʨʽʙʥʘ 

ʦʙʨʦʙʢʘ ʧʨʠʚʠʙʽʡʥʦʾ ʟʦʥʠ ʧʣʘʩʪʘ (ʷʢʱʦ ʥʝʤʘʻ ʧʨʠʧʣʠʚʫ ʘʙʦ ʦʪʨʠʤʘʥʦ ʥʠʟʴʢʽ ʜʝʙʽʪʠ). 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʦʙʩʘʜʞʝʥʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ ʟʥʠʟʫ ʚʛʦʨʫ ʽʟ ʚʩʪʘʥʦʚʣʝʥʥʷʤ 

ʮʝʤʝʥʪʥʠʭ ʤʦʩʪʽʚ ʧʽʩʣʷ ʢʦʞʥʦʛʦ ʽʥʪʝʨʚʘʣʫ ʚʠʧʨʦʙʫʚʘʥʥʷ, ʱʦ ʜʘʚ ʧʨʠʧʣʠʚ. 

ɿʘʧʨʦʝʢʪʫʚʘʣʘ ʽʥʪʝʨʚʘʣʠ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘ ʥʘʬʪʫ ʧʣʘʩʪʽʚ ʧʽʩʣʷ ʩʧʫʩʢʫ ʪʘ 

ʮʝʤʝʥʪʫʚʘʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʢʦʣʦʥʠ. 

ʇʨʠ ʩʚʘʙʫʚʘʥʥʽ ʥʘ ʪʨʫʙʘʭ ʥʘʩʦʩʥʦ-ʢʦʤʧʨʝʩʽʡʥʠʭ ʪʨʫʙʘʭ, ʩʧʫʱʝʥʠʭ ʜʦ ʬʽʣʴʪʨʘ, 

ʧʨʠʻʜʥʘʥʠʡ ʩʚʘʙ ʘʙʦ ʧʦʨʰʝʥʴ ʟ ʢʣʘʧʘʥʦʤ, ʷʢʠʡ ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʚʛʦʨʫ. ʇʨʠ ʩʧʫʩʢʫ 

ʧʦʨʰʝʥʴ ʚʽʣʴʥʦ ʟʘʥʫʨʶʻʪʴʩʷ ʚ ʨʽʜʠʥʫ, ʧʨʠ ʧʽʜʡʦʤʽ ʢʣʘʧʘʥ ʟʘʢʨʠʚʘʻʪʴʩʷ ʽ ʚʝʩʴ ʩʪʦʚʧ 

ʨʽʜʠʥʠ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ ʧʦʨʰʥʝʤ, ʚʠʥʦʩʠʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʶ. ʇʨʠ ʙʝʟʧʝʨʝʨʚʥʦʤʫ 

ʩʚʘʙʫʚʘʥʥʽ ʨʽʚʝʥʴ ʨʽʜʠʥʠ ʚ ʩʚʝʨʜʣʦʚʠʥʽ ʧʦʩʪʫʧʦʚʦ ʟʥʠʞʫʻʪʴʩʷ, ʪʠʩʢ ʫ ʩʚʝʨʜʣʦʚʠʥʽ 

ʟʤʝʥʰʫʻʪʴʩʷ. ɿʨʝʰʪʦʶ, ʧʣʘʩʪʦʚʠʡ ʪʠʩʢ ʧʝʨʝʚʠʱʠʪʴ ʪʠʩʢ ʩʪʦʚʧʘ ʨʽʜʠʥʠ ʫ ʩʚʝʨʜʣʦʚʠʥʽ, ʽ 

ʧʣʘʩʪ ʧʦʯʥʝ ʧʨʘʮʶʚʘʪʠ. 

ʋ ʥʠʟʴʢʦ-ʧʨʦʥʠʢʥʠʭ ʧʣʘʩʪʘʭ ʘʙʦ ʧʨʦʥʠʢʥʠʭ ʧʣʘʩʪʘʭ ʧʨʠ ʩʠʣʴʥʦ ʟʘʙʨʫʜʥʝʥʽʡ 

ʧʨʠʚʠʙʽʡʥʽʡ ʟʦʥʽ ʧʣʘʩʪʘ (ʇɿʇ) ʟ ʤʝʪʦʶ ʘʢʪʠʚʽʟʘʮʽʾ ʪʘ ʦʯʠʱʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʥʝʦʙʭʽʜʥʦ 

ʧʨʦʚʝʩʪʠ ʽʥʪʝʥʩʠʬʽʢʘʮʽʶ ʧʨʠʧʣʠʚʫ ʘʙʦ ʚʧʣʠʚ ʥʘ ʧʣʘʩʪʠ. 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʯʝʨʛʦʚʦʛʦ ʚʠʱʝʟʘʣʷʛʘʶʯʦʛʦ ʦʙ'ʻʢʪʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʨʦʙʽʪ ʽʟ ʽʟʦʣʷʮʽʾ ʧʦʧʝʨʝʜʥʴʦʛʦ. ɺʠʧʨʦʙʫʚʘʥʥʷ ʧʣʘʩʪʽʚ ʫ ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ 

ʧʨʦʚʦʜʠʪʴʩʷ ʧʦʩʣʽʜʦʚʥʦ ʟʥʠʟʫ ʚʛʦʨʫ ʽʟ ʚʩʪʘʥʦʚʣʝʥʥʷʤ ʮʝʤʝʥʪʥʠʭ ʤʦʩʪʽʚ ʧʽʩʣʷ ʢʦʞʥʦʛʦ 

ʽʥʪʝʨʚʘʣʫ ʚʠʧʨʦʙʫʚʘʥʥʷ, ʱʦ ʜʘʚ ʧʨʠʧʣʠʚ ʨʽʜʠʥʠ. ʎʝʤʝʥʪʥʠʡ ʤʽʩʪ ʨʝʢʦʤʝʥʜʫʶ ʧʦʩʪʘʚʠʪʠ 

ʥʘ ʚʩʶ ʪʦʚʱʠʥʫ ʧʣʘʩʪʘ ʧʣʶʩ 25 ʤ ʚʠʱʝ ʟʘ ʧʦʢʨʽʚʣʶ ʽ ʥʠʞʯʝ ʧʽʜʦʰʚʠ ʧʣʘʩʪʘ. 

ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʽʪ ʟ ʦʙʧʨʝʩʫʚʘʥʥʷ ʪʨʫʙ ʪʘ ʧʘʢʝʨʫ ʦʧʨʝʩʫʚʘʣʴʥʘ ʚʩʪʘʚʢʘ 

ʚʠʪʷʛʫʻʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʘʥʘʪʥʦʾ ʪʝʭʥʽʢʠ. 

ɼʘʣʽ ʚ ʅʂʊ ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʩʪʘʚʣʝʥʦʛʦ ʟʘʚʜʘʥʥʷ ʩʧʫʩʢʘʻʪʴʩʷ ʚʩʪʘʚʥʠʡ ʝʞʝʢʪʦʨʥʠʡ 

ʥʘʩʦʩ ʜʣʷ ʦʩʚʦʻʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʘʙʦ ʚʩʪʘʚʥʠʡ ʝʞʝʢʪʦʨʥʠʡ ʥʘʩʦʩ ʜʣʷ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ. 

ʇʽʜ ʜʽʻʶ ʚʣʘʩʥʦʾ ʚʘʛʠ ʚʩʪʘʚʥʠʡ ʥʘʩʦʩ ʨʫʭʘʻʪʴʩʷ ʧʦ ʟʘʧʦʚʥʝʥʠʤ ʨʽʜʠʥʦʶ ʪʨʫʙ ʜʦ 

ʢʦʨʧʫʩʫ ʋɽʆʉ-5 ʽ ʦʩʪʘʪʦʯʥʦ ʬʽʢʩʫʻʪʴʩʷ ʚ ʥʴʦʤʫ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʅʂʊ ʪʠʩʢʫ 10-15 ʘʪʤ. 



ʉɽʂʎɯʗ ï ʊɽʍʅʆʃʆɻɯɰ ɺʀɼʆɹʋʊʂʋ, ʇɽʈɽʈʆɹʂʀ ʊɸ ʊʈɸʅʉʇʆʈʊʋɺɸʅʅʗ ʂʆʈʀʉʅʀʍ ʂʆʇɸʃʀʅ 

ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  

çʄʆʃʆɼʔ: ʅɸʋʂɸ ʊɸ ɯʅʅʆɺɸʎɯɰè, 22-24 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. 

21 

ɺʩʪʘʚʥʠʡ ʝʞʝʢʪʦʨʥʠʡ ʥʘʩʦʩ ʤʦʞʝ ʙʫʪʠ ʚʠʣʫʯʝʥʠʡ ʟʽ ʩʚʝʨʜʣʦʚʠʥʠ ʙʝʟ ʧʽʜʡʦʤʫ ʅʂʊ 

ʫ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ ʟʘ ʫʤʦʚʠ ʟʤʽʥʠ ʯʝʨʛʦʚʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʦʙʽʪ ʘʙʦ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʨʝʤʦʥʪʫ ʥʘʩʦʩʘ. 

ʇʨʠ ʦʩʚʦʻʥʥʽ ʩʚʝʨʜʣʦʚʠʥʠ ʪʘ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ ʷʢ ʨʦʙʦʯʠʡ ʘʛʝʥʪ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʪʝʭʥʽʯʥʫ ʚʦʜʫ, ʥʘʬʪʫ ʘʙʦ ʛʘʟʦʚʠʡ ʢʦʥʜʝʥʩʘʪ. 

ɼʣʷ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʨʦʙʦʯʠʡ ʘʛʝʥʪ ʽ ʧʨʠʨʦʜʥʠʡ ʛʘʟ. ʋ 

ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚ ʝʞʝʢʪʦʨʥʦʤʫ ʥʘʩʦʩʽ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʩʧʝʮʽʘʣʴʥʽ ʥʘʜʟʚʫʢʦʚʽ ʩʦʧʣʘ. 

ʇʽʩʣʷ ʧʨʠʧʠʥʝʥʥʷ ʧʦʜʘʯʽ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ, ʛʽʜʨʦʩʪʘʪʠʯʥʠʡ ʪʠʩʢ ʥʘ ʧʣʘʩʪ 

ʚʽʜʥʦʚʣʶʻʪʴʩʷ. 

ʋ ʢʦʤʧʣʝʢʪ ʧʨʠʩʪʨʦʶ ʋɽʆʉ-5 ʚʭʦʜʷʪʴ: 

- ʢʦʨʧʫʩ; 

- ʚʩʪʘʚʥʠʡ ʝʞʝʢʪʦʨʥʠʡ ʥʘʩʦʩ ʜʣʷ ʦʩʚʦʻʥʥʷ ʩʚʝʨʜʣʦʚʠʥ; 

- ʚʩʪʘʚʥʠʡ ʝʞʝʢʪʦʨʥʠʡ ʥʘʩʦʩ ʜʣʷ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ; 

- ʟʨʽʚʥʷʣʴʥʠʡ ʢʣʘʧʘʥ; 

- ʦʧʨʝʩʫʚʘʣʴʥʘ ʚʩʪʘʚʢʘ; 

- ʙʣʦʢʫʶʯʘ ʚʩʪʘʚʢʘ (ʜʣʷ ʟʘʢʘʯʫʚʘʥʥʷ ʢʠʩʣʦʪʠ); 

- ʫʣʦʚʣʶʚʘʯ ʮʘʥʛʦʚʠʡ; 

- ʷʩ ʤʝʭʘʥʽʯʥʠʡ; 

- ʦʙʪʷʞʫʚʘʯ; 

- ʰʘʙʣʦʥ; 

- ʬʽʣʴʪʨ; 

- ʟ'ʻʜʥʫʚʘʯʽ ʟ ʛʝʦʬʽʟʠʯʥʦʶ ʛʦʣʦʚʢʦʶ ʪʘ ʜʨʦʪʦʤ ʚʠʪʷʛʫ; 

- ʟʘʧʯʘʩʪʠʥʠ (ʤʘʥʞʝʪʠ ʬʪʦʨʦʧʣʘʩʪʦʚʽ, ʢʽʣʴʮʷ ʛʫʤʦʚʽ, ʩʦʧʣʘ ʪʚʝʨʜʦʩʧʣʘʚʥʽ, 

ʟʤʽʰʫʚʘʯʽ). 

ʇʨʠʩʪʨʽʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʩʚʝʨʜʣʦʚʠʥʘʭ, ʦʙʩʘʜʞʝʥʠʭ ʢʦʣʦʥʘʤʠ 140 ï 168 ʤʤ. 

ʇʨʠʩʪʨʦʾ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʚ ʩʚʝʨʜʣʦʚʠʥʘʭ ʥʘ ʛʣʠʙʠʥʽ ʜʦ 4000 ʤ-ʢʦʜʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʦ 120 Áʉ. 

ɽʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʦʩʚʦʻʥʥʷ ʩʚʝʨʜʣʦʚʠʥ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʪʝʨʤʽʥʽʚ ʦʩʚʦʻʥʥʷ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʽʜʚʠʱʝʥʥʷ 

ʜʝʙʽʪʽʚ ʚʠʜʦʙʫʚʥʠʭ ʪʘ ʧʨʠʡʦʤʥʦʩʪʽ ʥʘʛʥʽʪʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ, ʘ ʜʣʷ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ ï ʟʘ 

ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʢʘʧʽʪʘʣʴʥʠʭ ʚʠʪʨʘʪ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʚʽʜʩʫʪʥʽʩʪʶ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚ ʤʦʥʪʘʞʽ 

ʚʝʨʩʪʘʪʽʚ-ʢʘʯʘʣʦʢ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥʥʠʭ ʚʽʜʮʝʥʪʨʦʚʠʭ ʥʘʩʦʩʽʚ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 

1. ʄʘʻʚʩʴʢʠʡ ɹ.ʁ. ʇʨʦʛʥʦʟʫʚʘʥʥʷ, ʧʦʰʫʢ ʪʘ ʨʦʟʚʽʜʢʘ ʨʦʜʦʚʠʱ 

ʚʫʛʣʝʚʦʜʥʽʚ/ɹ.ʁ.ʄʘʻʚʩʴʢʠʡ, ʆ.ɭ. ʃʦʟʠʥʩʴʢʠʡ, ɺ.ɺ, ɻʣʘʜʫʥ, ʇ.ʄ. ʏʝʧʽʣʴ.- ʂ.: ʅʘʫʢʦʚʘ 

ʜʫʤʢʘ, 2004. - 446 ʩ. 

2. Ratov, B. T., Fedorov, B. V., Khomenko, V. L., Baiboz, A. R., & Korgasbekov, D. R. 

(2020). Some features of drilling technology with PDC bits. Natsional'nyi Hirnychyi 

Universytet. Naukovyi Visnyk, (3), 13-18. 

3. Aziukovskyi, O., Koroviaka, Y., & Ihnatov, A. (2023). Drilling and operation of oil and 

gas wells in difficult conditions. 

4. ɻʘʥʢʝʚʠʯ, ɺ. ʌ., ʇʘʱʝʥʢʦ, ʆ. ɸ., & ʂʠʙʘ, ɺ. ʗ. (2015). ɺʧʣʠʚ ʚʽʙʨʘʮʽʡ ʥʘ ʙʫʨʦʚʠʡ 
ʽʥʩʪʨʫʤʝʥʪ. ɺʽʙʨʘʮʽʾ ʚ ʪʝʭʥʽʮʽ ʪʘ ʪʝʭʥʦʣʦʛʽʷʭ, (4), 132-135. 

5. Ihnatov, A., Koroviaka, Y., Rastsvietaiev, V., & Tokar, L. (2021). Development of the 

rational bottomhole assemblies of the directed well drilling. In E3S Web of Conferences (Vol. 

230, p. 01016). EDP Sciences. 

6. Shapoval, V.G., Pashchenko, O.A., Zhilinska, S.R., Khomenko, V.L., Ivanova, H.P. 

(2021). Application of shashenko criterion to predicting the strength of sandy loam soils during 

horizontal directional drilling. ɯʥʩʪʨʫʤʝʥʪʘʣʴʥʝ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʦ: ɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ 

ʧʨʘʮʴ ɯʅʄ ʽʤ. ɺ.ʄ. ɹʘʢʫʣʷ ʅɸʅ ʋʢʨʘʾʥʠ, 24, 114-120. 

http://www.ism.kiev.ua/images/24_2021.pdf  

http://www.ism.kiev.ua/images/24_2021.pdf


ʉɽʂʎɯʗ ï ʊɽʍʅʆʃʆɻɯɰ ɺʀɼʆɹʋʊʂʋ, ʇɽʈɽʈʆɹʂʀ ʊɸ ʊʈɸʅʉʇʆʈʊʋɺɸʅʅʗ ʂʆʈʀʉʅʀʍ ʂʆʇɸʃʀʅ 

ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  

çʄʆʃʆɼʔ: ʅɸʋʂɸ ʊɸ ɯʅʅʆɺɸʎɯɰè, 22-24 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. 

22 

ʋɼʂ 622.276.6 

 

ʂʠʨʠʣʦʚ ʂ.ʄ., ʤʘʛʽʩʪʨ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 185 ʅʘʬʪʦʛʘʟʦʚʘ ʽʥʞʝʥʝʨʽʷ ʪʘ ʪʝʭʥʦʣʦʛʽʾ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɼʘʚʠʜʝʥʢʦ ʆ.ʄ., ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨʢʘʬʝʜʨʠ ʥʘʬʪʦʛʘʟʦʚʦʾ 

ʽʥʞʝʥʝʨʽʾ ʪʘ ʙʫʨʽʥʥʷ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʋɼʆʉʂʆʅɸʃɽʅʅʗ ɹɸɻɸʊʆʉʊɸɼɯʁʅʆɻʆ ɻɯɼʈɸɺʃɯʏʅʆɻʆ ʈʆɿʈʀɺʋ 

ʇʃɸʉʊɸ 
 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʚʠʩʦʢʠʭ ʪʠʩʢʽʚ ʪʘ ʰʚʠʜʢʦʩʪʝʡ ʟʘʢʘʯʫʚʘʥʥʷ ʨʦʙʦʯʠʭ ʨʽʜʠʥ ʫ ʧʨʦʮʝʩʽ 

ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʨʦʟʨʠʚʫ ʧʣʘʩʪʘ, ʟʤʽʰʫʚʘʥʥʷ ʧʽʩʢʫ ʪʘ ʨʽʜʠʥʠ, ʾʭ ʧʝʨʝʚʝʟʝʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʧʦʪʫʞʥʽ ʥʘʩʦʩʥʽ ʪʘ ʧʽʩʢʦʟʤʽʰʫʚʘʣʴʥʽ ʘʛʨʝʛʘʪʠ, ʘʚʪʦʮʠʩʪʝʨʥʠ ʪʘ ʩʧʝʮʽʘʣʴʥʝ ʛʠʨʣʦʚʝ 

ʦʙʣʘʜʥʘʥʥʷ.  

ʅʘʩʦʩʥʠʡ ʘʛʨʝʛʘʪ - ʧʨʠʟʥʘʯʝʥʦ ʜʣʷ ʟʘʢʘʯʫʚʘʥʥʷ ʚ ʩʚʝʨʜʣʦʚʠʥʫ ʨʽʜʠʥʠ ʪʘ ʧʽʱʘʥʦ-

ʨʽʜʠʥʥʦʾ ʩʫʤʽʰʽ. ʋʧʨʘʚʣʽʥʥʷ ʘʛʨʝʛʘʪʦʤ ʧʨʦʚʦʜʠʪʴʩʷ ʟ ʤʽʩʮʷ ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʚ ʢʘʙʽʥʽ 

ʘʚʪʦʤʦʙʽʣʷ. ʇʽʩʢʦʟʤʽʰʫʚʘʣʴʥʠʡ ʘʛʨʝʛʘʪ ï ʧʨʠʟʥʘʯʝʥʦ ʜʣʷ ʧʝʨʝʚʝʟʝʥʥʷ ʧʽʩʢʫ ʪʘ 

ʧʨʠʛʦʪʫʚʘʥʥʷ ʧʽʱʘʥʦʨʽʜʠʥʥʦʾ ʩʫʤʽʰʽ. ɸʚʪʦʮʠʩʪʝʨʥʠ ï ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʧʝʨʝʚʝʟʝʥʥʷ 

ʨʽʜʠʥ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʛʽʜʨʘʚʣʽʯʥʦʤʫ ʨʦʟʨʠʚʽ ʧʣʘʩʪʽʚ, ʛʽʜʨʦʧʽʩʢʦʩʪʨʫʤʠʥʥʦʾ 

ʧʝʨʬʦʨʘʮʽʾ ʪʘ ʧʦʜʘʯʽ ʾʾ ʚ ʧʽʩʢʦʟʤʽʰʫʚʘʣʴʥʠʡ ʘʙʦ ʥʘʩʦʩʥʠʡ ʘʛʨʝʛʘʪ. ɹʣʦʢ ʤʘʥʽʬʦʣʴʜʫ ï 

ʧʨʠʟʥʘʯʝʥʦ ʜʣʷ ʦʙʚ'ʷʟʫʚʘʥʥʷ ʘʛʨʝʛʘʪʽʚ ʤʽʞ ʩʦʙʦʶ ʪʘ ʟ ʛʠʨʣʦʚʦʶ ʛʦʣʦʚʢʦʶ ʧʨʠ ʥʘʛʥʽʪʘʥʥʽ 

ʨʽʜʠʥʠ ʫ ʩʚʝʨʜʣʦʚʠʥʫ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʙʣʦʢʫ ʤʘʥʽʬʦʣʴʜʫ ʧʨʠ ʮʝʤʝʥʪʫʚʘʥʥʽ ʩʚʝʨʜʣʦʚʠʥ, 

ʛʽʜʨʘʚʣʽʯʥʦʤʫ ʨʦʟʨʠʚʽ ʧʣʘʩʪʘ ʪʘ ʛʽʜʨʦʧʽʩʢʦʩʪʨʫʤʠʥʥʦʾ ʧʝʨʬʦʨʘʮʽʾ ʩʢʦʨʦʯʫʻ ʯʘʩ ʤʦʥʪʘʞʫ 

ʪʘ ʜʝʤʦʥʪʘʞʫ ʢʦʤʫʥʽʢʘʮʽʡ, ʦʙʚ'ʷʟʫʚʘʥʥʷ ʘʛʨʝʛʘʪʽʚ ʤʽʞ ʩʦʙʦʶ ʪʘ ʟ ʛʠʨʣʦʚʦʶ ʛʦʣʦʚʢʦʶ ʪʘ 

ʟʥʘʯʥʦ ʩʧʨʦʱʫʻ ʮʽ ʨʦʙʦʪʠ. ʍʨʝʩʪʦʚʠʥʘ ï ʩʣʫʞʠʪʴ ʜʣʷ ʟ'ʻʜʥʘʥʥʷ ʘʨʤʘʪʫʨʠ ʟ ʥʘʩʦʩʥʦ-

ʢʦʤʧʨʝʩʦʨʥʠʤʠ ʪʨʫʙʘʤʠ, ʩʧʫʱʝʥʠʤʠ ʚ ʩʚʝʨʜʣʦʚʠʥʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧʣʝʢʪʫ 

ʧʝʨʝʢʣʘʜʘʯʽʚ. ʍʨʝʩʪʦʚʠʥʘ ʤʘʻ ʪʨʠ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʚʽʜʚʝʜʝʥʥʷ, ɼʦ ʜʚʦʭ ʟ ʥʠʭ ʯʝʨʝʟ ʢʦʨʢʦʚʽ 

ʢʨʘʥʠ ʧʨʠʻʜʥʫʶʪʴ ʥʘʧʽʨʥʽ ʣʽʥʽʾ; ʪʨʝʪʻ ʚʽʜʚʝʜʝʥʥʷ ʟʘʙʝʟʧʝʯʝʥʝ ʢʨʘʥʦʤ ʜʣʷ ʨʦʟʨʷʜʢʠ ʪʠʩʢʫ 

ʚ ʢʦʣʦʥʽ ʥʘʩʦʩʥʦ-ʢʦʤʧʨʝʩʦʨʥʠʭ ʪʨʫʙ. ʋ ʚʝʨʭʥʶ ʯʘʩʪʠʥʫ ʭʨʝʩʪʦʚʠʥʠ ʟʘʛʚʠʥʯʝʥʠʡ 

ʧʘʪʨʫʙʦʢ ʽʟ ʟʘʛʣʫʰʢʦʶ ʜʣʷ ʟʘʭʦʧʣʝʥʥʷ ʝʣʝʚʘʪʦʨʘ ʧʨʠ ʩʧʫʩʢʦʧʽʜʽʡʤʘʣʴʥʠʭ ʦʧʝʨʘʮʽʷʭ. 

ɻʠʨʣʘ ʛʦʣʦʚʢʘ - ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʟ'ʻʜʥʘʥʥʷ ʘʨʤʘʪʫʨʠ ʟ ʛʠʨʣʦʤ ʩʚʝʨʜʣʦʚʠʥʠ. ʋ ʛʦʣʦʚʮʽ 

ʤʦʥʪʫʻʪʴʩʷ ʛʫʤʦʚʘ ʤʘʥʞʝʪʘ, ʱʦ ʩʘʤʦʫʱʽʣʴʥʶʻʪʴʩʷ, ʷʢʘ ʛʝʨʤʝʪʠʟʫʻ ʧʨʦʩʪʽʨ ʤʽʞ ʅʂʊ ʽ 

ʦʙʩʘʜʥʦʶ ʢʦʣʦʥʦʶ [4]. 

ɿʤʽʰʫʚʘʣʴʥʘ ʩʠʩʪʝʤʘ Stewart & Stevenson ʤʽʩʪʠʪʴ ʮʠʣʽʥʜʨʠʯʥʠʡ ʟʤʽʰʫʚʘʯ, 

ʧʦʙʫʜʦʚʘʥʠʡ ʥʘ ʧʨʠʥʮʠʧʽ ʙʘʢ ʚ ʙʘʢʫ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʚʥʦʛʦ ʽ ʨʽʚʥʦʤʽʨʥʦʛʦ 

ʟʤʽʰʫʚʘʥʥʷ ʨʦʟʯʠʥʽʚ. ʏʠʩʪʘ ʨʽʜʠʥʘ ʥʘʜʭʦʜʠʪʴ ʫ ʟʤʽʰʫʚʘʣʴʥʠʡ ʙʘʢ ʯʝʨʝʟ ʚʩʤʦʢʪʫʶʯʠʡ 

ʢʦʣʝʢʪʦʨ ʽ ʜʘʣʽ ʧʨʦʭʦʜʠʪʴ ʫ ʨʘʜʽʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ ʫʩʝʨʝʜʠʥʽ ʟʦʚʥʽʰʥʴʦʾ ʨʽʜʠʥʥʦʾ 

ʢʘʤʝʨʠ. 

ʎʠʨʢʫʣʷʮʽʷ ʚ ʟʦʚʥʽʰʥʽʡ ʢʘʤʝʨʽ, ʨʽʜʠʥʘ ʧʝʨʝʪʽʢʘʻ ʯʝʨʝʟ ʚʝʨʭʥʶ ʨʘʜʽʘʣʴʥʫ ʢʨʦʤʢʫ 

ʟʦʚʥʽʰʥʴʦʾ ʩʪʽʥʢʠ ʚʥʫʪʨʽʰʥʴʦʾ ʢʘʤʝʨʠ, ʫ ʚʥʫʪʨʽʰʥʶ ʟʤʽʰʫʚʘʣʴʥʫ ʢʘʤʝʨʫ, ʟʤʽʰʫʶʯʠʩʴ ʟ 

ʘʛʝʥʪʘʤʠ, ʱʦ ʧʦʜʘʶʪʴʩʷ ʚ ʥʽʡ. 

ɿʘʚʜʷʢʠ ʚʝʣʠʢʽʡ ʧʦʚʝʨʭʥʝʚʽʡ ʟʦʥʽ ʧʦʭʠʣʠʭ ʩʪʽʥʦʢ ʚʥʫʪʨʽʰʥʴʦʾ ʢʘʤʝʨʠ ʧʨʦʧʘʥʪʘ 

ʨʝʪʝʣʴʥʦ ʟʚʦʣʦʞʫʻʪʴʩʷ, ʥʝ ʚʠʢʣʠʢʘʶʯʠ ʧʨʠ ʮʴʦʤʫ ʥʝʧʦʪʨʽʙʥʦʾ ʘʝʨʘʮʽʾ ʨʦʟʯʠʥʫ. ʋ ʥʠʞʥʽʡ 

ʯʘʩʪʠʥʽ ʢʘʤʝʨʠ ʚʩʪʘʥʦʚʣʝʥʠʡ ʤʽʢʩʝʨ ʽʟ ʨʝʛʫʣʴʦʚʘʥʦʶ ʰʚʠʜʢʽʩʪʶ ʦʙʝʨʪʘʥʥʷ ʣʦʧʘʪʦʢ, 

ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʧʦʚʥʝ ʪʘ ʨʽʚʥʦʤʽʨʥʝ ʟʤʽʰʫʚʘʥʥʷ ʨʦʟʯʠʥʫ. 

ɿʤʽʰʫʚʘʯ ʤʽʩʪʠʪʴ ʩʠʩʪʝʤʫ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʨʽʚʥʷ ʨʽʜʠʥʠ. ɼʦ ʢʘʤʝʨʠ 

ʟʤʽʰʫʚʘʥʥʷ ʪʘʢʦʞ ʧʦʜʘʶʪʴʩʷ ʭʽʤʽʯʥʽ ʜʦʙʘʚʢʠ ʟ ʚʽʜʧʦʚʽʜʥʠʭ ʩʠʩʪʝʤ ʩʫʭʠʭ ʽ ʨʽʜʢʠʭ 

ʜʦʙʘʚʦʢ. 

ʐʥʝʢʦʚʠʡ ʪʨʘʥʩʧʦʨʪʝʨ ʧʽʜʥʽʤʘʻʪʴʩʷ ʪʘ ʦʧʫʩʢʘʻʪʴʩʷ ʫ ʪʨʘʥʩʧʦʨʪʥʝ ʘʙʦ ʨʦʙʦʯʝ 

ʧʦʣʦʞʝʥʥʷ. ɭ ʪʘʢʦʞ ʤʝʭʘʥʽʯʥʠʡ ʙʣʦʢʫʚʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ ʜʣʷ ʬʽʢʩʘʮʽʾ ʰʥʝʢʽʚ ʫ 

ʚʩʪʘʥʦʚʣʝʥʦʤʫ ʛʽʜʨʦʤʝʭʘʥʽʟʤʘʤʠ ʧʦʣʦʞʝʥʥʽ. 

ɿʤʽʰʫʚʘʣʴʥʘ ʫʩʪʘʥʦʚʢʘ ʦʩʥʘʱʝʥʘ ʜʚʦʤʘ ʥʘʩʦʩʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʨʽʜʢʠʭ ʜʦʙʘʚʦʢ ʟʽ 

ʟʤʽʥʥʦʶ ʯʘʩʪʦʪʦʶ ʦʙʝʨʪʘʥʥʷ, ʢʦʞʥʘ ʟ ʥʠʭ ʦʙʣʘʜʥʘʥʘ ʚʠʪʨʘʪʦʤʽʨʘʤʠ ʚ ʣʽʥʽʾ ʥʘʛʥʽʪʘʥʥʷ ʟ 



ʉɽʂʎɯʗ ï ʊɽʍʅʆʃʆɻɯɰ ɺʀɼʆɹʋʊʂʋ, ʇɽʈɽʈʆɹʂʀ ʊɸ ʊʈɸʅʉʇʆʈʊʋɺɸʅʅʗ ʂʆʈʀʉʅʀʍ ʂʆʇɸʃʀʅ 
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ʜʘʪʯʠʢʘʤʠ ʽ ʢʘʙʝʣʷʤʠ ʜʣʷ ʟ'ʻʜʥʘʥʥʷ ʟ ʩʫʤʘʪʦʨʘʤʠ ʚʠʪʨʘʪʠ ʜʦʙʘʚʦʢ, ʷʢʽ ʟʤʦʥʪʦʚʘʥʽ ʚ 

ʢʘʙʽʥʽ ʫʧʨʘʚʣʽʥʥʷ ʫʩʪʘʥʦʚʢʦʶ. 

ʋʩʪʘʥʦʚʢʘ ʤʦʞʝ ʥʘʛʥʽʪʘʪʠ ʽʥʛʽʙʦʚʘʥʫ ʢʠʩʣʦʪʫ ʪʘ ʽʥʰʽ ʨʦʟʯʠʥʠ, ʱʦ ʨʦʟʢʣʠʥʶʶʪʴ; 

ʢʝʨʫʻʪʴʩʷ ʟ ʚʽʜʨʠʚʦʤ ʘʙʦ ʟ ʧʫʣʴʪʘ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʘʙʦ ʟ ʜʦʧʦʤʦʛʦʶ ʩʪʘʥʮʽʾ 

ʫʧʨʘʚʣʽʥʥʷ. 

ʂʦʥʪʨʦʣʴ ʟʘ ʚʠʨʦʙʥʠʮʪʚʦʤ ʄɻʈʇ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ, ʱʦ ʨʝʻʩʪʨʫʻ ʩʠʛʥʘʣʠ ʚʽʜ ʙʫʜʴ-ʷʢʠʭ ʚʠʱʝ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʟʦʚʥʽʰʥʽʭ 

ʧʨʠʩʪʨʦʾʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʧʝʨʘʪʠʚʥʦ ʚʥʦʩʠʪʠ ʥʝʦʙʭʽʜʥʽ ʢʦʨʝʢʪʠʚʠ ʧʨʦʮʝʩ ʄɻʈʇ. 

ʅʘʡʯʘʩʪʽʰʝ ʫ ʧʨʦʮʝʩʽ ʄɻʈʇ ʥʘ ʧʨʦʤʠʩʣʘʭ ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʦʙʦʯʽ ʨʽʜʠʥʠ ʥʘ 

ʚʫʛʣʝʚʦʜʥʝʚʽʡ ʦʩʥʦʚʽ ï ʜʝʛʘʟʦʚʘʥʘ ʥʘʬʪʘ, ʘʤʙʘʨʥʘ ʥʘʬʪʘ, ʟʘʛʫʱʝʥʘ ʥʘʬʪʘ, ʤʘʟʫʪ ʘʙʦ ʡʦʛʦ 

ʩʫʤʽʰʽ ʟ ʥʘʬʪʘʤʠ, ʛʘʩ ʘʙʦ ʜʠʟʝʣʴʥʝ ʧʘʣʠʚʦ, ʟʘʛʫʱʝʥʝ ʩʧʝʮʽʘʣʴʥʠʤʠ ʨʝʘʛʝʥʪʘʤʠ. ʅʘ 

ʚʦʜʥʽʡ ʦʩʥʦʚʽ ï ʩʫʣʴʬʽʪ-ʩʧʠʨʪʦʚʘ ʙʘʨʜʘ, ʚʦʜʘ, ʨʦʟʯʠʥʠ ʩʦʣʷʥʦʾ ʢʠʩʣʦʪʠ; ʚʦʜʘ, ʟʘʛʫʱʝʥʘ 

ʨʽʟʥʠʤʠ ʨʝʘʛʝʥʪʘʤʠ, ʟʘʛʫʱʝʥʽ ʨʦʟʯʠʥʠ ʩʦʣʷʥʦʾ ʢʠʩʣʦʪʠ. ɽʤʫʣʴʩʽʾ - ʛʽʜʨʦʬʦʙʥʘ 

ʚʦʜʦʥʘʬʪʦʚʘ, ʛʽʜʨʦʬʽʣʴʥʘ ʚʦʜʦʥʘʬʪʦʚʘ, ʥʘʬʪʦʢʠʩʣʦʪʥʽ ʪʘ ʛʘʩʦʚʦʢʠʩʣʦʪʥʽ. 

ɼʝʛʘʟʦʚʘʥʘ ʥʘʬʪʘ - ʥʘʬʪʘ, ʱʦ ʚʽʜʩʪʦʷʣʘ ʫ ʥʘʟʝʤʥʠʭ ʩʭʦʚʠʱʘʭ ʧʨʦʪʷʛʦʤ ʥʝ ʜʫʞʝ 

ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ. ʂʦʤʦʨʘ ʥʘʬʪʫ - ʥʘʬʪʘ, ʱʦ ʚʽʜʩʪʦʷʣʘ ʫ ʚʝʣʠʢʠʭ ʟʝʤʣʷʥʠʭ ʢʦʤʦʨʘʭ 

ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ. ɿ ʢʦʤʦʨʥʦʾ ʥʘʬʪʠ ʚʠʧʘʨʦʚʫʻʪʴʩʷ ʯʘʩʪʠʥʘ ʣʝʛʢʠʭ ʬʨʘʢʮʽʡ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʾʾ ʚ'ʷʟʢʦʩʪʽ. ʅʘʬʪʘ ʟʘʛʫʱʫʻʪʴʩʷ ʧʨʠ ʜʦʜʘʚʘʥʥʽ ʤʘʟʫʪʫ ʘʙʦ 

ʙʽʣʴʰ ʚ'ʷʟʢʠʭ ʥʘʬʪ ʽʥʰʠʭ ʨʦʜʦʚʠʱ ʽ ʛʦʨʠʟʦʥʪʽʚ. 

ɺʦʜʥʽ ʨʦʟʯʠʥʠ ʢʦʥʮʝʥʪʨʘʪʽʚ ʨʽʜʢʦʾ ʩʫʣʴʬʽʪ-ʩʧʠʨʪʦʚʦʾ ʙʘʨʜʠ (ʉʉɹ) ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ 

ʄɻʈʇ ʫ ʚʦʜʦʥʘʛʥʽʪʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ. ʉʉɹ ʤʘʻ ʚʦʜʥʫ ʦʩʥʦʚʫ ʽ ʪʦʤʫ ʫ ʚʦʜʽ 

ʨʦʟʯʠʥʷʻʪʴʩʷ ʧʦʚʥʽʩʪʶ ʫ ʙʫʜʴ-ʷʢʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʭ ʙʝʟ ʫʪʚʦʨʝʥʥʷ ʦʧʘʜʽʚ. 

ʋ ʥʘʬʪʦʚʠʭ ʚʠʜʦʙʫʚʥʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ ʚ ʷʢʦʩʪʽ ʧʨʦʜʘʚʦʯʥʦʾ ʨʽʜʠʥʠ ʚ ʦʩʥʦʚʥʦʤʫ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʚʣʘʩʥʫ ʜʝʛʘʟʦʚʘʥʫ ʥʘʬʪʫ. ʇʨʽʩʥʫ ʘʙʦ ʧʣʘʩʪʦʚʫ ʚʦʜʫ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʪʽʣʴʢʠ ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ ʄɻʈʇ ʧʦʧʘʜʘʥʥʷ ʾʭ ʫ ʧʦʨʠ ʧʣʘʩʪʘ 

ʚʠʢʣʶʯʝʥʦ. 

ʈʦʟʢʣʠʥʶʚʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ: ʜʦ ʧʽʩʢʫ ʜʣʷ ʄɻʈʇ ʧʨʝʜ'ʷʚʣʷʶʪʴʩʷ ʪʘʢʽ ʚʠʤʦʛʠ: 

ʤʝʭʘʥʽʯʥʘ ʤʽʮʥʽʩʪʴ (ʜʦʩʪʘʪʥʷ, ʱʦʙ ʥʝ ʟʨʫʡʥʫʚʘʪʠʩʷ ʧʽʜ ʚʘʛʦʶ ʧʦʨʽʜ, ʱʦ ʣʝʞʘʪʴ ʚʠʱʝ); 

ʚʽʜʩʫʪʥʽʩʪʴ ʰʠʨʦʢʦʛʦ ʨʦʟʢʠʜʫ ʟʘ ʬʨʘʢʮʽʡʥʠʤ ʩʢʣʘʜʦʤ. 

ʑʽʣʴʥʽʩʪʴ ʫʢʣʘʜʘʥʥʷ ʧʽʩʢʫ ʫ ʩʪʚʦʨʝʥʽʡ ʪʨʽʱʠʥʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘʟʦʨʦʤ ʪʨʽʱʠʥʠ, 

ʬʽʣʴʪʨʫʚʘʥʥʷʤ ʨʽʜʠʥʠ-ʧʽʩʢʦʥʦʩʽʷ ʽ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʧʽʩʢʫ ʚ ʮʽʡ ʨʽʜʠʥʽ. 
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ʂʦʚʘʣʴ ɸ.ɻ., ʩʪʫʜʝʥʪ ʛʨ. 185ʤ-22ʟ-1 ʌʇʅʊ 
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(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʆʉʆɹʃʀɺʆʉʊɯ ɹʋʈɯʅʅʗ ʇʆʍʀʃʆ-ʉʂɽʈʆɺɸʅʀʍ ʉɺɽʈɼʃʆɺʀʅ 

 

ɺʽʜʦʤʦ, ʱʦ ʦʩʥʦʚʥʦʶ ʟʘʜʘʯʝʶ ʦʪʨʠʤʘʥʥʷ ʩʧʝʮʠʬʽʯʥʠʭ ʛʽʨʩʴʢʠʭ ʚʠʨʦʙʦʢ ʢʣʘʩʫ 

ʩʚʝʨʜʣʦʚʠʥ, ʻ ʟ'ʻʜʥʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ (ʷʢʠʡ ʤʽʩʪʠʪʴ ʚʫʛʣʝʚʦʜʥʽ, ʚʦʜʫ, ʘʙʦ ʽʥʰʽ 

ʢʦʨʠʩʥʽ ʨʽʜʢʽ, ʪʚʝʨʜʽ ʪʘ ʛʘʟʦʧʦʜʽʙʥʽ ʢʦʤʧʦʥʝʥʪʠ) ʟ ʜʝʥʥʦʶ ʧʦʚʝʨʭʥʝʶ ʛʝʨʤʝʪʠʯʥʠʤ, 

ʤʽʮʥʠʤ ʽ ʜʦʚʛʦʚʽʯʥʠʤ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤ ʢʘʥʘʣʦʤ ʧʨʠ ʤʽʥʽʤʘʣʴʥʠʭ ʚʠʪʨʘʪʘʭ. 

ʅʘ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʟʥʘʯʥʝ ʯʠʩʣʦ ʧʨʦʛʨʝʩʠʚʥʠʭ ʽʥʞʝʥʝʨʥʠʭ 

ʧʨʠʡʦʤʽʚ, ʽʟ ʚʽʜʧʦʚʽʜʥʠʤ ʩʫʧʨʦʚʦʜʞʝʥʥʷʤ, ʜʦʩʷʛʥʝʥʥʷ ʩʬʦʨʤʫʣʴʦʚʘʥʦʾ ʟʘʜʘʯʽ, ʪʘ 

ʦʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʪʫʪ ʟʘʩʣʫʛʦʚʫʻ ʥʘʧʨʘʚʣʝʥʝ ʙʫʨʽʥʥʷ. ʇʽʜ ʚʢʘʟʘʥʠʤ ʪʝʨʤʽʥʦʤ ʤʠ ʧʦʚʠʥʥʽ 

ʨʦʟʫʤʽʪʠ ʢʦʤʧʣʝʢʩ ʤʝʪʦʜʽʚ, ʪʝʭʥʦʣʦʛʽʡ, ʘʧʘʨʘʪʥʠʭ ʽ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢʠʭ 

ʤʘʻ ʥʘ ʤʝʪʽ ʨʦʟʚôʷʟʘʥʥʷ ʧʨʦʙʣʝʤʘʪʠʢʠ ʝʬʝʢʪʠʚʥʦʛʦ ʩʧʦʨʫʜʞʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʚ ʟʘʜʘʥʦʤʫ 

ʥʘʧʨʷʤʢʫ ʟʘ ʚʠʚʽʨʝʥʦʶ ʪʨʘʻʢʪʦʨʽʻʶ, ʱʦ, ʚ ʢʽʥʮʝʚʦʤʫ ʧʽʜʩʫʤʢʫ ʧʨʠʟʚʝʜʝ ʜʦ ʚʠʚʝʜʝʥʥʷ 

ʚʠʙʦʶ ʩʧʦʨʫʜʞʫʚʘʥʦʾ ʙʫʨʽʥʥʷʤ ʩʚʝʨʜʣʦʚʠʥ ʚ ʟʘʜʘʥʫ ʛʝʦʣʦʛʦ-ʪʝʭʥʽʯʥʠʤ ʧʨʦʻʢʪʦʤ ʪʦʯʢʫ 

ʧʦʢʣʘʜʫ ʢʦʨʠʩʥʦʾ ʢʦʧʘʣʠʥʠ, ʧʨʠʯʦʤʫ ʚʠʢʦʥʘʥʝ ʦʟʥʘʯʝʥʝ ʙʫʜʝ ʟ ʷʢ ʥʘʡʧʦʚʥʽʰʠʤ 

ʫʨʘʭʫʚʘʥʥʷʤ ʤʦʞʣʠʚʠʭ ʜʦʧʫʩʪʠʤʠʭ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʚʽʜʭʠʣʝʥʴ [1]. 

ɼʦ ʛʦʣʦʚʥʠʭ ʟʘʚʜʘʥʴ, ʱʦ ʚʠʨʽʰʫʶʪʴʩʷ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʥʘʧʨʘʚʣʝʥʦʛʦ ʙʫʨʽʥʥʷ, 

ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʪʘʢʽ ʥʘʩʪʫʧʥʽ: ʚʠʟʥʘʯʝʥʥʷ ʽ ʜʦʩʪʦʚʽʨʥʝ ʫʪʦʯʥʝʥʥʷ ʛʝʦʤʝʪʨʠʯʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʟʘʣʷʛʘʥʥʷ ʧʣʘʩʪʽʚ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʽ ʧʨʦʜʫʢʪʠʚʥʠʭ ʛʦʨʠʟʦʥʪʽʚ; ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʪʨʘʻʢʪʦʨʽʻʶ ʩʪʦʚʙʫʨʫ ʩʚʝʨʜʣʦʚʠʥʠ ʧʨʠ ʙʫʜʴ-ʷʢʽʡ ʡʦʛʦ 

ʧʨʦʩʪʦʨʦʚʽʡ ʦʨʽʻʥʪʘʮʽʾ (ʪʦʙʪʦ ʜʣʷ ʩʚʝʨʜʣʦʚʠʥ ʚʝʨʪʠʢʘʣʴʥʠʭ, ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʪʘ ʪʘʢʠʭ, 

ʷʢʽ ʩʧʦʨʫʜʞʫʶʪʴʩʷ ʚ ʫʤʦʚʘʭ ʧʽʜʟʝʤʥʠʭ ʛʽʨʩʴʢʠʭ ʚʠʨʦʙʦʢ, ʥʘʧʨʠʢʣʘʜ ʧʨʠ ʚʠʜʦʙʫʚʘʥʥʽ 

ʰʘʭʪʥʦʛʦ ʤʝʪʘʥʫ); ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ ʧʝʨʝʪʠʥʫ ʧʦʢʣʘʜʽʚ ʧʽʜ ʟʘʜʘʥʠʤ, ʛʝʦʣʦʛʽʯʥʦ 

ʚʠʧʨʘʚʜʘʥʠʤ, ʢʫʪʦʤ ʟʫʩʪʨʽʯʽ; ʨʝʘʣʽʟʘʮʽʷ ʙʘʛʘʪʦʩʪʦʚʙʫʨʥʦʛʦ ʽ ʢʫʱʦʚʦʛʦ ʙʫʨʽʥʥʷ (ʧʨʠʡʦʤʠ 

ʙʫʨʽʥʥʷ ʦʩʥʦʚʥʦʛʦ ʩʪʦʚʙʫʨʘ ʩʚʝʨʜʣʦʚʠʥʠ ʟ ʧʦʜʘʣʴʰʠʤ ʟʘʙʫʨʶʚʘʥʥʷʤ ʚ ʡʦʛʦ ʥʠʞʥʽʡ 

ʯʘʩʪʠʥʽ ʜʦʜʘʪʢʦʚʠʭ ʩʪʦʚʙʫʨʽʚ ʪʘ ʩʧʦʩʦʙʠ ʩʧʦʨʫʜʞʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ, ʛʠʨʣʘ ʷʢʠʭ 

ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʜʦʩʠʪʴ ʙʣʠʟʴʢʽʡ ʚʽʜʩʪʘʥʽ ʥʘ ʟʘʛʘʣʴʥʦʤʫ ʦʙʤʝʞʝʥʦʤʫ ʤʘʡʜʘʥʯʠʢʫ, 

ʚʽʜʧʦʚʽʜʥʦ); ʧʽʜʪʨʠʤʢʘ ʟʥʘʭʦʜʞʝʥʥʷ ʪʨʘʻʢʪʦʨʽʾ ʚʽʩʽ ʩʚʝʨʜʣʦʚʠʥʠ, ʚ ʟʘʜʘʥʦʤʫ ʧʨʦʻʢʪʦʤ 

ʽʥʪʝʨʚʘʣʽ, ʧʨʠ ʾʾ ʟʥʘʯʥʦʤʫ ʧʨʠʨʦʜʥʦʤʫ ʚʠʢʨʠʚʣʝʥʥʽ ï ʚʢʘʟʘʥʝ ʤʦʞʝ ʙʫʪʠ ʜʦʩʷʛʥʫʪʦ 

ʰʣʷʭʦʤ ʢʦʨʠʛʫʚʘʥʥʷ ʪʨʘʻʢʪʦʨʽʾ ʩʚʝʨʜʣʦʚʠʥʠ ʩʧʝʮʽʘʣʴʥʠʤʠ ʚʽʜʭʠʣʶʚʘʯʘʤʠ; ʧʦʚʪʦʨʥʠʡ, 

ʚ ʨʘʟʽ ʚʠʨʦʙʥʠʯʦʾ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʧʝʨʝʪʠʥ ʧʦʢʣʘʜʫ ʢʦʧʘʣʠʥʠ ʧʨʠ ʡʦʛʦ ʧʨʦʧʫʩʢʫ ʘʙʦ 

ʥʝʟʘʜʦʚʽʣʴʥʦʤʫ ʚʠʭʦʜʽ ʟʨʘʟʢʽʚ ʢʝʨʥʘ; ʦʙʭʽʜ ʤʽʩʮʴ ʩʢʣʘʜʥʠʭ ʘʚʘʨʽʡ; ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ 

ʽʩʪʦʪʥʦʛʦ ʟʥʠʞʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʠʨʦʜʥʦʛʦ ʚʠʢʨʠʚʣʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʩʦʙʽʚ ʽ 

ʪʝʭʥʦʣʦʛʽʡ ʩʪʘʙʽʣʽʟʘʮʽʾ ʥʘʧʨʷʤʫ ʚʽʩʽ ʩʚʝʨʜʣʦʚʠʥʠ [2]. 

ʂʦʨʠʩʥʠʤ ʙʫʜʝ ʧʦʟʥʘʯʠʪʠ, ʱʦ ʨʦʟʢʨʠʪʪʷ ʟʘʣʝʞʠ ʚʫʛʣʝʚʦʜʥʽʚ ʩʧʨʷʤʦʚʘʥʠʤʠ 

ʩʚʝʨʜʣʦʚʠʥʘʤʠ (ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ), ʜʦʟʚʦʣʷʻ: ʽʩʪʦʪʥʦ ʟʙʽʣʴʰʠʪʠ ʚʠʜʦʙʫʪʦʢ ʟʘ ʨʘʭʫʥʦʢ 

ʟʨʦʩʪʘʥʥʷ ʧʣʦʱʽ ʬʽʣʴʪʨʘʮʽʾ; ʟʙʽʣʴʰʠʪʠ ʪʝʨʤʽʥ ʪʘʢ ʟʚʘʥʦʾ ʧʝʨʽʦʜ ʙʝʟʚʦʜʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʩʚʝʨʜʣʦʚʠʥ; ʧʽʜʚʠʱʠʪʠ ʢʦʝʬʽʮʽʻʥʪ ʚʠʣʫʯʝʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ, ʧʨʠʯʦʤʫ ʦʩʦʙʣʠʚʦ ʮʝ 

ʚʘʞʣʠʚʦ ʜʣʷ ʨʦʜʦʚʠʱʘʭ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʧʽʟʥʽʡ ʩʪʘʜʽʾ ʨʦʟʨʦʙʢʠ. 
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ʽʥʞʝʥʝʨʽʾ ʪʘ ʙʫʨʽʥʥʷ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 
 

ʋɼʆʉʂʆʅɸʃɽʅʅʗ ɿɸʉʊʆʉʋɺɸʅʅʗ ʉʋʏɸʉʅʀʍ ʄɽʊʆɼɯɺ ɹʆʈʆʊʔɹʀ ɿ 

ɸʉʌɸʃʔʊʆʉʄʆʃʆʇɸʈɸʌɯʅʆɺʀʄʀ ɺɯɼʂʃɸɼɽʅʅʗʄʀ 

 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʦʯʠʱʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʛʘʨʷʯʦʶ ʥʘʬʪʦʶ ʤʘʻ ʥʠʟʢʫ ʩʚʦʾʭ 

ʧʝʨʝʚʘʛ ʪʘ ʥʝʜʦʣʽʢʽʚ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʚʠʙʦʨʽ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʩʧʦʩʦʙʫ. 

ʇʝʨʝʚʘʛʘʤʠ ʻ ʚʠʩʦʢʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʯʠʱʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʚʽʜ ʧʘʨʘʬʽʥʫ ʪʘ ʤʝʭʘʥʽʯʥʠʭ 

ʜʦʤʽʰʦʢ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ ʤʝʪʦʜʫ ʫ ʩʚʝʨʜʣʦʚʠʥʘʭ, ʦʙʣʘʜʥʘʥʠʭ ɽʎʅ ʪʘ 

ʝʣʝʢʪʨʦʬʽʣʴʪʨʘʤʠ. ʆʜʥʘʢ ʤʦʞʣʠʚʠʤʠ ʥʝʜʦʣʽʢʘʤʠ ʻ ʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ ʜʘʥʦʛʦ ʤʝʪʦʜʫ ʪʘ 

ʨʠʟʠʢ ʨʦʟʧʣʘʚʣʝʥʥʷ ʢʘʙʝʣʽʚ ʟʘ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʤʝʪʦʜ ʛʘʨʷʯʦʛʦ 

ʧʨʦʤʠʚʘʥʥʷ ʥʘʬʪʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ ʦʜʥʘ ʽʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʥʘ ʨʦʜʦʚʠʱʘʭ ʽ ʜʦʟʚʦʣʷʻ 

ʜʦʙʫʚʘʪʠ ʥʘʬʪʫ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʪʝʨʤʽʥʫ ʾʾ ʚʠʜʦʙʫʪʢʫ. ʅʝʜʦʣʽʢʦʤ ʮʴʦʛʦ ʤʝʪʦʜʫ ʻ ʡʦʛʦ 

ʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ, ʘ ʪʘʢʦʞ ʨʠʟʠʢ ʥʘʜʤʽʨʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ 

ʦʣʽʡ ʽʟ ʥʠʟʴʢʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ ʩʧʘʣʘʭʫ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʧʨʠ ʚʠʧʘʜʘʥʥʽ ʦʩʘʜʫ ʟ ʥʘʬʪʦʚʦʾ 

ʩʫʤʽʰʽ ʧʘʨʘʬʽʥʦʚʽ ʩʧʦʣʫʢʠ ʤʦʞʫʪʴ ʩʬʦʨʤʫʚʘʪʠ ʢʨʠʩʪʘʣʽʯʥʽ ʩʪʨʫʢʪʫʨʠ, ʷʢʽ ʟʘʣʠʰʘʶʪʴʩʷ 

ʚ ʨʽʜʢʽʡ ʬʘʟʽ ʽ ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʧʦʜʘʣʴʰʦʤʫ ʧʨʦʭʦʜʫ ʥʘʬʪʠ ʪʨʫʙʦʧʨʦʚʦʜʘʤʠ ʪʘ 

ʦʙʣʘʜʥʘʥʥʷʤ. 

ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʨʦʙʣʝʤ ʟ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʩʚʝʨʜʣʦʚʠʥ ʽ ʥʘʬʪʠ, ʘ ʪʘʢʦʞ ʜʦ 

ʜʦʜʘʪʢʦʚʠʭ ʚʠʪʨʘʪ ʥʘ ʧʽʜʪʨʠʤʢʫ ʥʦʨʤʘʣʴʥʦʾ ʨʦʙʦʪʠ ʦʙʣʘʜʥʘʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʧʘʨʘʬʽʥʦʚʽ 

ʚʽʜʢʣʘʜʝʥʥʷ ʤʦʞʫʪʴ ʩʧʨʠʯʠʥʠʪʠ ʘʚʘʨʽʡʥʽ ʩʠʪʫʘʮʽʾ, ʪʘʢʽ ʷʢ ʟʘʪʦʨʠ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʘʙʦ 

ʧʦʰʢʦʜʞʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ. ʑʦʙ ʟʘʧʦʙʽʛʪʠ ʫʪʚʦʨʝʥʥʶ ʧʘʨʘʬʽʥʦʚʠʭ ʚʽʜʢʣʘʜʝʥʴ, 

ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʧʝʮʽʘʣʴʥʽ ʭʽʤʽʯʥʽ ʨʝʘʛʝʥʪʠ, ʷʢʽ ʟʘʧʦʙʽʛʘʶʪʴ ʢʨʠʩʪʘʣʽʟʘʮʽʾ 

ʧʘʨʘʬʽʥʦʚʠʭ ʩʧʦʣʫʢ. ʊʘʢʦʞ ʚʘʞʣʠʚʦ ʧʽʜʪʨʠʤʫʚʘʪʠ ʧʨʘʚʠʣʴʥʠʡ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ ʫ 

ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʪʘ ʫʩʪʘʪʢʫʚʘʥʥʽ, ʱʦʙ ʟʘʧʦʙʽʛʪʠ ʚʠʧʘʜʘʥʥʶ ʦʩʘʜʫ. 

ʈʦʟʛʘʣʫʞʝʥʽ ʩʤʦʣʠ ʤʦʞʫʪʴ ʩʫʪʪʻʚʦ ʚʧʣʠʥʫʪʠ ʥʘ ʢʨʠʩʪʘʣʽʟʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʧʘʨʘʬʽʥʦʚʠʭ ʩʧʦʣʫʢ. ʎʝ ʟ ʪʠʤ, ʱʦ ʨʦʟʛʘʣʫʞʝʥʽ ʩʪʨʫʢʪʫʨʠ ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠ ʬʦʨʤʫ 

ʢʨʠʩʪʘʣʽʯʥʠʭ ʫʪʚʦʨʝʥʴ, ʨʦʙʣʷʯʠ ʾʭ ʤʝʥʰ ʩʪʽʡʢʠʤʠ ʽ ʣʝʛʰʝ ʨʦʟʯʠʥʥʠʤʠ ʫ ʥʘʬʪʦʚʦʾ 

ʩʫʤʽʰʽ. ʂʨʽʤ ʪʦʛʦ, ʪʘʢʽ ʩʤʦʣʠ ʤʦʞʫʪʴ ʫʪʚʦʨʶʚʘʪʠ ʢʦʤʧʣʝʢʩʠ ʟ ʧʘʨʘʬʽʥʦʚʠʤʠ ʩʧʦʣʫʢʘʤʠ, 

ʟʤʝʥʰʫʶʯʠ ʾʭ ʢʦʥʮʝʥʪʨʘʮʽʶ ʪʘ ʟʘʧʦʙʽʛʘʶʯʠ ʫʪʚʦʨʝʥʥʶ ʚʽʜʢʣʘʜʝʥʴ. ɿʘʛʘʣʦʤ ʧʘʨʘʬʽʥʦʚʽ 

ʚʽʜʢʣʘʜʝʥʥʷ ʻ ʩʝʨʡʦʟʥʦʶ ʧʨʦʙʣʝʤʦʶ ʜʣʷ ʥʘʬʪʦʚʠʜʦʙʫʚʥʠʭ ʢʦʤʧʘʥʽʡ ʽ ʚʠʤʘʛʘʶʪʴ 

ʧʦʩʪʽʡʥʦʾ ʫʚʘʛʠ ʪʘ ʢʦʥʪʨʦʣʶ ʟ ʙʦʢʫ ʩʧʝʮʽʘʣʽʩʪʽʚ. ʆʜʥʘʢ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʭʽʤʽʯʥʽ 

ʨʝʘʛʝʥʪʠ ʜʦʟʚʦʣʷʶʪʴ ʝʬʝʢʪʠʚʥʦ ʟʘʧʦʙʽʛʘʪʠ ʫʪʚʦʨʝʥʥʶ ʚʽʜʢʣʘʜʝʥʴ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʥʦʨʤʘʣʴʥʫ ʨʦʙʦʪʫ ʥʘʬʪʦʚʠʜʦʙʫʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

ɿʘʛʘʣʦʤ ʚʠʙʽʨ ʤʝʪʦʜʫ ʦʯʠʱʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʛʘʨʷʯʦʶ ʥʘʬʪʦʶ ʧʦʚʠʥʝʥ ʧʨʦʚʦʜʠʪʠʩʷ 

ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚ ʨʦʜʦʚʠʱʘ ʽ ʪʠʧʫ ʦʙʣʘʜʥʘʥʥʷ, ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʥʘ 

ʩʚʝʨʜʣʦʚʠʥʘʭ. ʂʨʽʤ ʪʦʛʦ, ʚʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʝʢʦʥʦʤʽʯʥʽ ʘʩʧʝʢʪʠ ʪʘ ʦʮʽʥʢʫ ʨʠʟʠʢʽʚ, 

ʧʦʚ'ʷʟʘʥʠʭ ʽʟ ʢʦʞʥʠʤ ʤʝʪʦʜʦʤ. ɺʘʞʣʠʚʦ ʪʘʢʦʞ ʧʨʦʚʦʜʠʪʠ ʧʦʩʪʽʡʥʠʡ ʤʦʥʽʪʦʨʠʥʛ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʙʨʘʥʦʛʦ ʤʝʪʦʜʫ ʪʘ ʚʥʦʩʠʪʠ ʥʝʦʙʭʽʜʥʽ ʢʦʨʠʛʫʚʘʥʥʷ ʫ ʧʨʦʮʝʩʽ 

ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ. 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʯʠʱʝʥʥʷ ʥʘʬʪʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ ʧʨʦʚʦʜʷʪʴʩʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʪʝʩʪʫʚʘʥʥʷ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʪʘ ʪʝʭʥʦʣʦʛʽʡ. ʅʘʧʨʠʢʣʘʜ, ʥʘʥʦʪʝʭʥʦʣʦʛʽʯʥʽ 

ʨʽʰʝʥʥʷ, ʪʘʢʽ ʷʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʥʦʯʘʩʪʠʥʦʢ ʜʣʷ ʦʯʠʱʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ, ʤʦʞʫʪʴ ʙʫʪʠ 

ʝʬʝʢʪʠʚʥʽʰʠʤʠ ʪʘ ʝʢʦʥʦʤʽʯʥʽʰʠʤʠ, ʥʽʞ ʪʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ. ʅʘʜʘʣʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ 

ʤʝʪʦʜʽʚ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʩʚʝʨʜʣʦʚʠʥ ʤʦʞʝ ʟʥʘʯʥʦ ʧʦʢʨʘʱʠʪʠ ʧʦʢʘʟʥʠʢʠ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ 

ʪʘ ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʙʽʨ ʤʝʪʦʜʫ ʦʯʠʱʝʥʥʷ 

ʥʘʬʪʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ ʻ ʩʢʣʘʜʥʠʤ ʟʘʚʜʘʥʥʷʤ, ʷʢʝ ʧʦʪʨʝʙʫʻ ʚʨʘʭʫʚʘʥʥʷ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ. 

ɸʣʝ ʟ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʽʥʥʦʚʘʮʽʷʤʠ ʽ ʤʝʪʦʜʠʢʘʤʠ ʪʝʩʪʫʚʘʥʥʷ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʧʦʣʽʧʰʝʥʥʷ 



ʉɽʂʎɯʗ ï ʊɽʍʅʆʃʆɻɯɰ ɺʀɼʆɹʋʊʂʋ, ʇɽʈɽʈʆɹʂʀ ʊɸ ʊʈɸʅʉʇʆʈʊʋɺɸʅʅʗ ʂʆʈʀʉʅʀʍ ʂʆʇɸʃʀʅ 

ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  

çʄʆʃʆɼʔ: ʅɸʋʂɸ ʊɸ ɯʅʅʆɺɸʎɯɰè, 22-24 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. 

26 

ʦʯʠʱʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʢʨʘʱʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ. ʥʘ ʦʩʥʦʚʽ 

ʘʣʢʽʣ-ʨʘʣʢʽʣ-ʧʦʣʽʦʢʩʠʘʣʢʽʣʝʥʦʚʦʛʦ ʝʬʽʨʫ ʬʦʩʬʘʪʫ.  

ɼʣʷ ʤʽʥʽʤʽʟʘʮʽʾ ʨʠʟʠʢʽʚ, ʧʦʚ'ʷʟʘʥʠʭ ʽʟ ʥʘʢʦʧʠʯʝʥʥʷʤ ɸʉʇʆ, ʥʝʦʙʭʽʜʥʦ ʨʝʛʫʣʷʨʥʦ 

ʧʝʨʝʚʽʨʷʪʠ ʩʪʘʥ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʪʘ ʧʨʦʚʦʜʠʪʠ ʧʨʦʬʽʣʘʢʪʠʯʥʽ ʨʦʙʦʪʠ. ʊʘʢʦʞ ʚʘʞʣʠʚʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʦʚʽ ʨʦʟʨʦʙʢʠ ʫ ʩʬʝʨʽ ʧʦʢʨʠʪʪʽʚ, ʷʢʽ ʜʦʧʦʤʦʞʫʪʴ ʟʥʠʟʠʪʠ ʨʽʚʝʥʴ 

ʥʘʢʦʧʠʯʝʥʥʷ ɸʉʇʆ ʪʘ ʟʙʽʣʴʰʠʪʠ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʪʨʫʙ. ʅʘʩʘʤʢʽʥʝʮʴ, ʥʝʦʙʭʽʜʥʦ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʨʦʙʣʝʤʘ ʥʘʢʦʧʠʯʝʥʥʷ ɸʉʇʆ ʥʘ ʧʦʚʝʨʭʥʽ ʪʨʫʙ ʻ ʩʝʨʡʦʟʥʦʶ ʽ ʚʠʤʘʛʘʻ 

ʧʦʩʪʽʡʥʦʾ ʫʚʘʛʠ ʟ ʙʦʢʫ ʬʘʭʽʚʮʽʚ. ʅʝʦʙʭʽʜʥʦ ʧʨʦʜʦʚʞʫʚʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʛʘʣʫʟʽ ʧʦʢʨʠʪʪʽʚ 

ʪʘ ʚʠʨʦʙʥʠʮʪʚʘ ʪʨʫʙ, ʱʦʙ ʟʤʝʥʰʠʪʠ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ ʥʘ 

ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʪʘ ʟʙʝʨʝʛʪʠ ʝʢʦʣʦʛʽʯʥʫ ʙʝʟʧʝʢʫ. 

ɸʥʘʣʽʟ ʪʝʭʥʦʣʦʛʽʡ ʙʦʨʦʪʴʙʠ ʟ ɸʉʇʆ ʧʦʢʘʟʫʻ, ʱʦ ʤʝʪʦʜʠ ʟʘʭʠʩʪʫ ʩʚʝʨʜʣʦʚʠʥʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʚ ʦʜʥʽʡ ʽ ʪʽʡ ʞʝ ʢʦʤʧʘʥʽʾ ʤʦʞʫʪʴ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʪʠʩʷ. ʅʘ ʚʠʙʽʨ ʪʝʭʥʦʣʦʛʽʾ 

ʚʧʣʠʚʘʻ ʨʷʜ ʬʘʢʪʦʨʽʚ, ʚʢʣʶʯʘʶʯʠ ʩʧʦʩʽʙ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ, ʩʢʣʘʜ ʪʘ ʱʽʣʴʥʽʩʪʴ ʧʦʢʣʘʜʫ 

ʪʘ ʾʾ ʛʝʦʛʨʘʬʽʯʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ; ʢʦʞʝʥ ʤʝʪʦʜ ʙʦʨʦʪʴʙʠ ʟ ɸʉʇʆ ʤʘʻ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʪʘ 

ʥʝʜʦʣʽʢʠ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʚʠʙʽʨ ʥʘʡʙʽʣʴʰ ʧʽʜʭʦʜʷʱʦʾ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ 

ʨʦʜʦʚʠʱʘ ʥʘʬʪʠ ʘʙʦ ʛʨʫʧʠ ʨʦʜʦʚʠʱ ʻ ʚʘʞʣʠʚʠʤ ʧʠʪʘʥʥʷʤ. ʅʝʦʙʭʽʜʥʽʩʪʴ ʚʞʠʪʪʷ ʟʘʭʦʜʽʚ 

ʱʦʜʦ ɸʉʇʆ ʜʫʞʝ ʧʦʰʠʨʝʥʘ ʚ ʫʤʦʚʘʭ ʥʘʬʪʦʚʠʜʦʙʫʪʢʫ. ʋ ʤʽʨʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ 

ʙʫʨʽʥʥʷ ʪʘ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ ʚ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʧʦʯʠʥʘʶʪʴ ʥʘʢʦʧʠʯʫʚʘʪʠʩʷ ʥʘʢʠʧ ʪʘ 

ʚʽʜʢʣʘʜʝʥʥʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʟʙʽʣʴʰʝʥʥʷ 

ʚʠʪʨʘʪ ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ʅʘʢʦʧʠʯʝʥʥʷ ʘʥʪʠʢʦʨʦʟʽʡʥʠʭ ʤʘʩʝʣ ʽ ʧʦʢʨʠʪʪʽʚ (ɸʉʇʆ) ʥʘ 

ʧʦʚʝʨʭʥʽ ʤʝʪʘʣʝʚʠʭ ʪʨʫʙ ʻ ʩʝʨʡʦʟʥʦʶ ʧʨʦʙʣʝʤʦʶ, ʷʢʘ ʤʦʞʝ ʟʘʚʜʘʪʠ ʟʥʘʯʥʦʾ ʰʢʦʜʠ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ. ʆʙʤʝʞʝʥʠʡ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʧʦʢʨʠʪʪʽʚ ʜʣʷ ʪʨʫʙ ð ʦʜʠʥ ʽʟ ʬʘʢʪʦʨʽʚ, ʱʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʥʘʢʦʧʠʯʝʥʥʷ ɸʉʇʆ, ʽ ʚʠʤʘʛʘʻ ʚʽʜ ʦʧʝʨʘʪʦʨʽʚ ʩʠʩʪʝʤ ʨʝʪʝʣʴʥʦ ʩʪʝʞʠʪʠ ʟʘ 

ʩʪʘʥʦʤ ʧʦʢʨʠʪʪʽʚ ʪʘ ʨʝʛʫʣʷʨʥʦ ʚʠʢʦʥʫʚʘʪʠ ʾʭ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

`ʅʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʘʢʪʠʚʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʨʫʙ ʥʝʦʙʭʽʜʥʦ ʚʠʜʽʣʷʪʠ 

ʙʶʜʞʝʪʠ ʜʣʷ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʦʢʨʠʪʪʽʚ, ʘ ʪʘʢʦʞ ʚʠʢʦʥʘʥʥʷ ʞʦʨʩʪʢʠʭ ʥʦʨʤ 

ʪʘ ʩʪʘʥʜʘʨʪʽʚ ʷʢʦʩʪʽ ʥʘ ʝʪʘʧʽ ʚʠʙʦʨʫ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʧʦʢʨʠʪʪʽʚ. ʇʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ 

ʯʘʩʪʦʪʫ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʦʥʦʚʣʝʥʥʷ ʪʨʫʙʥʠʭ ʩʠʩʪʝʤ, ʧʦʯʠʥʘʶʯʠ ʚʽʜ 

ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʟʘʢʽʥʯʫʶʯʠ ʦʯʠʱʝʥʥʷʤ ʚʽʜ ʥʘʢʦʧʠʯʝʥʦʛʦ ɸʉʇʆ ʪʘ ʧʦʚʪʦʨʥʠʤ 

ʥʘʥʝʩʝʥʥʷʤ ʧʦʢʨʠʪʪʷ. ʂʨʽʤ ʧʨʦʬʽʣʘʢʪʠʯʥʦʛʦ ʪʝʭʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʩʣʽʜ 

ʧʨʠʜʽʣʷʪʠ ʢʦʥʪʨʦʣʶ ʟʘ ʷʢʽʩʪʶ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʨʫʙ 

ʽ ʧʦʢʨʠʪʪʽʚ. ʎʝ ʜʦʧʦʤʦʞʝ ʟʚʝʩʪʠ ʜʦ ʤʽʥʽʤʫʤʫ ʨʠʟʠʢ ʥʘʢʦʧʠʯʝʥʥʷ ɸʉʇʆ ʪʘ ʟʙʽʣʴʰʠʪʴ 

ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʪʨʫʙʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʟʘʦʱʘʜʠʪʴ ʚʠʪʨʘʪʠ ʥʘ ʨʝʤʦʥʪ ʪʘ ʧʦʚʪʦʨʥʫ ʟʘʤʽʥʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʙʦʨʦʪʴʙʘ ʟ ɸʉʇʆ ʻ ʥʝʟʘʤʽʥʥʦʶ ʯʘʩʪʠʥʦʶ ʧʨʦʮʝʩʫ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ ʪʘ 

ʛʘʟʫ. 
 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 

1. ʄʘʻʚʩʴʢʠʡ ɹ.ʁ. ʇʨʦʛʥʦʟʫʚʘʥʥʷ, ʧʦʰʫʢ ʪʘ ʨʦʟʚʽʜʢʘ ʨʦʜʦʚʠʱ 

ʚʫʛʣʝʚʦʜʥʽʚ/ɹ.ʁ.ʄʘʻʚʩʴʢʠʡ, ʆ.ɭ. ʃʦʟʠʥʩʴʢʠʡ, ɺ.ɺ, ɻʣʘʜʫʥ, ʇ.ʄ. ʏʝʧʽʣʴ.- ʂ.: ʅʘʫʢʦʚʘ 

ʜʫʤʢʘ, 2004. - 446 ʩ. 

2. Ratov, B. T., Fedorov, B. V., Khomenko, V. L., Baiboz, A. R., & Korgasbekov, D. R. 

(2020). Some features of drilling technology with PDC bits. Natsional'nyi Hirnychyi 

Universytet. Naukovyi Visnyk, (3), 13-18. 

3. Aziukovskyi, O., Koroviaka, Y., & Ihnatov, A. (2023). Drilling and operation of oil 

and gas wells in difficult conditions. 

4. ɻʘʥʢʝʚʠʯ, ɺ. ʌ., ʇʘʱʝʥʢʦ, ʆ. ɸ., & ʂʠʙʘ, ɺ. ʗ. (2015). ɺʧʣʠʚ ʚʽʙʨʘʮʽʡ ʥʘ ʙʫʨʦʚʠʡ 
ʽʥʩʪʨʫʤʝʥʪ. ɺʽʙʨʘʮʽʾ ʚ ʪʝʭʥʽʮʽ ʪʘ ʪʝʭʥʦʣʦʛʽʷʭ, (4), 132-135. 

5. ʇʘʱʝʥʢʦ, ʆ. ɸ. ʐʣʷʭʠ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʙʫʨʦʚʦʛʦ 
ʦʙʣʘʜʥʘʥʥʷ. In ʌʦʨʫʤ ʛʽʨʥʠʢʽʚï2016: ʤʘʪʝʨʽʘʣʠ ʤʽʞʥʘʨ. ʢʦʥʬ., ʤ. ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ 

(pp. 5-6).  



ʉɽʂʎɯʗ ï ʊɽʍʅʆʃʆɻɯɰ ɺʀɼʆɹʋʊʂʋ, ʇɽʈɽʈʆɹʂʀ ʊɸ ʊʈɸʅʉʇʆʈʊʋɺɸʅʅʗ ʂʆʈʀʉʅʀʍ ʂʆʇɸʃʀʅ 

ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  

çʄʆʃʆɼʔ: ʅɸʋʂɸ ʊɸ ɯʅʅʆɺɸʎɯɰè, 22-24 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. 

27 

ʋɼʂ 622. 233:551.49 

 

ʂʦʩʪʽʥ ɼ. ʉ.,  ʩʪʫʜʝʥʪ ʛʨ. 185ʤ-22-2 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʉʫʜʘʢʦʚʘ ɼ.ɸ., ʢ.ʪ.ʥ., ʩ.ʥ.ʩ. ʢʘʬʝʜʨʠ ʥʘʬʪʦʛʘʟʦʚʦʾ ʽʥʞʝʥʝʨʽʾ ʪʘ ʙʫʨʽʥʥʷ  

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 
 

ʊɽʍʅʆʃʆɻɯʗ ɺʀɻʆʊʆɺʃɽʅʅʗ ɹʃʆʏʅʆɻʆ ɻʈɸɺɯʁʅʆɻʆ ʌɯʃʔʊʈɸ 

ɻɯɼʈʆɻɽʆʃʆɻɯʏʅʀʍ  ʉɺɽʈɼʃʆɺʀʅ  
 

ʇʨʠ ʦʙʣʘʜʥʘʥʥʽ ʚʦʜʦʧʨʠʡʤʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʙʫʨʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ, ʩʧʦʨʫʜʞʝʥʠʭ ʚ 

ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʘʭ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʧʽʩʢʘʤʠ, ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʛʨʘʚʽʡʥʽ 

ʬʽʣʴʪʨʠ.  ʇʨʠ ʮʴʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʪʠʧʠ ʛʨʘʚʽʡʥʠʭ ʬʽʣʴʪʨʽʚ, 

ʥʝʜʦʣʽʢʠ ʷʢʠʭ ʜʝʪʘʣʴʥʦ ʨʦʟʛʣʷʥʫʪʽ ʫ ʨʦʙʦʪʘʭ [1-3]. ɺ ʦʩʥʦʚʫ ʨʦʙʦʪʠ ʧʦʢʣʘʜʝʥʦ ʽʜʝʶ 

ʩʪʚʦʨʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʚʠʛʦʪʦʚʣʝʥʥʷ ʝʣʝʤʝʥʪʘ ʛʨʘʚʽʡʥʦʛʦ ʬʽʣʴʪʨʘ ʙʣʦʢʦʚʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʽʟ 

ʟôʻʜʥʘʥʥʷʤ ʛʨʘʚʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʤʦʥʦʣʽʪ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʽʥʝʨʘʣʦʚôʷʞʫʯʦʾ ʨʝʯʦʚʠʥʠ ʥʘ 

ʚʦʜʥʽʡ ʦʩʥʦʚʽ ʟʘ ʢʨʽʦʛʝʥʥʦʶ (ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʦʶ) ʪʝʭʥʦʣʦʛʽʻʶ ʟ ʧʦʩʣʽʜʫʶʯʠʤ 

ʧʝʨʝʭʦʜʦʤ ʛʨʘʚʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʫ ʧʫʭʢʠʡ ʩʪʘʥ ʟʘ ʨʘʭʫʥʦʢ ʥʘʙʫʪʪʷ ʤʽʥʝʨʘʣʦʚôʷʞʫʯʦʶ 

ʨʝʯʦʚʠʥʦʶ ʨʝʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʦʜʠ, ʷʢʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʧʣʶʩʦʚʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʧʣʘʩʪʦʚʠʭ ʚʦʜ ʧʽʩʣʷ ʜʦʩʪʘʚʢʠ ʇɻʌ ʫ ʚʦʜʦʧʨʠʡʤʘʣʴʥʫ ʯʘʩʪʠʥʫ ʩʚʝʨʜʣʦʚʠʥʠ 

[4]. ɻʘʣʫʟʟʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʻ ʦʙʣʘʜʥʘʥʥʷ ʙʫʨʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ ʇɻʌ ʛʣʠʙʠʥʦʶ 

ʜʦ 100-150 ʤ ʨʽʟʥʦʛʦ ʮʽʣʴʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʩʧʦʨʫʜʞʝʥʠʭ ʫ ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʘʭ, ʷʢʽ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʩʝʨʝʜʥʴʦʟʝʨʥʠʩʪʠʤʠ, ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʤʠ, ʪʦʥʢʦʟʝʨʥʠʩʪʠʤʠ ʽ ʧʠʣʫʚʘʪʠʤʠ 

ʧʽʩʢʘʤʠ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʢʘ ʪʝʭʥʦʣʦʛʽʾ ʚʠʛʦʪʦʚʣʝʥʥʷ ʙʣʦʯʥʦʛʦ ʧʦʣʽʤʝʨʥʦʛʦ ʛʨʘʚʽʡʥʦʛʦ 

ʬʽʣʴʪʨʘ ʙʫʨʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ. ɺʠʛʦʪʦʚʣʝʥʥʷ ʮʠʣʽʥʜʨʠʯʥʦ-ʧʦʨʦʞʥʽʭ ʝʣʝʤʝʥʪʽʚ ʇɻʌ  

ʟʛʽʜʥʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʤʦʞʣʠʚʝ: 1) ʫ ʩʪʘʮʽʦʥʘʨʥʠʭ ʫʤʦʚʘʭ ʧʽʜʧʨʠʻʤʩʪʚʘ; 2) ʚ 

ʧʨʦʮʝʩʽ ʡʦʛʦ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʥʘ ʙʫʨʦʚʫ; 3) ʥʘ ʙʫʨʦʚʽʡ. ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʇɻʌ  

ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʥʘʩʪʫʧʥʽ ʦʧʝʨʘʮʽʾ. 

1) ʇʽʜʛʦʪʦʚʢʘ ʬʦʨʤʠ ʜʦ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʦʣʽʤʝʨʥʠʭ ʛʨʘʚʽʡʥʠʭ ʝʣʝʤʝʥʪʽʚ (ʇɻɽ) 

ʬʽʣʴʪʨʫ. 

ɼʣʷ ʬʦʨʤʫʚʘʥʥʷ ʦʜʠʥʠʯʥʦʛʦ ʙʣʦʢʫ ʇɻɽ ʬʽʣʴʪʨʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ 

ʮʠʣʽʥʜʨʠ ʷʢʽ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ ʧʦʣʽʚʽʥʽʣʭʣʦʨʠʜʥʦʾ ʪʨʫʙʠ. ɿʦʚʥʽʰʥʽʡ ʮʠʣʽʥʜʨ ʩʢʣʘʜʘʻʪʴʩʷ 

ʟ ʜʚʦʭ ʧʦʣʦʚʠʥ, ʟ' ʻʜʥʘʥʠʭ ʤʽʞ ʩʦʙʦʶ ʭʦʤʫʪʦʤ.  

ɺʩʽ ʝʣʝʤʝʥʪʠ ʬʦʨʤʠ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʧʦʚʝʨʭʥʶ ʟ ʢʽʣʴʮʝʚʠʤʠ 

ʦʙʤʝʞʫʚʘʯʘʤʠ ʷʢ ʜʣʷ ʟʦʚʥʽʰʥʴʦʾ ʬʦʨʤʠ, ʪʘʢ ʽ ʜʣʷ ʝʣʝʤʝʥʪʽʚ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʦʨʦʞʥʠʥʠ. 

2) ʇʽʜʛʦʪʦʚʢʘ ʛʨʘʚʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʎʝʡ ʧʨʦʮʝʩ ʚʢʣʶʯʘʻ ʨʦʟʧʦʜʽʣʝʥʥʷ ʛʨʘʚʽʡʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʥʘ ʬʨʘʢʮʽʾ ʟʘ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʤ ʩʢʣʘʜʦʤ. 

3) ʇʽʜʛʦʪʦʚʢʘ ʤʽʥʝʨʘʣʦʚôʷʞʫʯʦʾ ʨʝʯʦʚʠʥʠ. ʋ ʷʢʦʩʪʽ ʤʽʥʝʨʘʣʦʚôʷʞʫʯʦʾ ʨʝʯʦʚʠʥʠ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʦʜʥʠʡ ʨʦʟʯʠʥ ʞʝʣʘʪʠʥʫ, ʷʢʠʡ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʟʛʽʜʥʦ [5]. ɾʝʣʘʪʠʥ 

ʤʘʨʢʠ ʇ-11 ʻ ʧʨʠʜʘʪʥʠʤ ʜʦ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽ ʥʝ ʧʦʪʨʝʙʫʻ ʧʦʧʝʨʝʜʥʴʦʾ ʧʽʜʛʦʪʦʚʢʠ. 

4) ʇʽʜʛʦʪʦʚʢʘ ʛʨʘʚʽʡʥʦïʤʽʥʝʨʘʣʦʚôʷʞʫʯʦʾ ʩʫʤʽʰʽ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʇɻɽ ʬʽʣʴʪʨʫ. 

ʉʫʤʽʰ ʛʨʘʚʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ ʤʽʥʝʨʘʣʦʚôʷʞʫʯʦʾ ʨʝʯʦʚʠʥʠ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʇɻɽ ʬʽʣʴʪʨʘ 

ʤʦʞʝ ʚʠʛʦʪʦʚʣʷʪʠʩʴ ʟ ʨʽʟʥʠʤʠ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʤʽʥʝʨʘʣʦʚôʷʞʫʯʦʾ ʨʝʯʦʚʠʥʠ. 

ʇʨʦʮʝʩ ʟʤʽʱʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʇɻɽ ʧʨʦʚʦʜʠʪʴʩʷ ʫ ʥʘʩʪʫʧʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ:  

1. ɻʨʘʚʽʡʥʠʡ ʤʘʪʝʨʽʘʣ ʧʦʪʨʽʙʥʦʾ ʬʨʘʢʮʽʾ ʚʠʩʠʧʘʻʪʴʩʷ ʫ ʻʤʢʽʩʪʴ; 

2. ɼʦʜʘʻʪʴʩʷ ʤʽʥʝʨʘʣʦʚôʷʞʫʯʘ ʨʝʯʦʚʠʥʘ; 

3. ʋʩʝ ʧʝʨʝʤʽʰʫʻʪʴʩʷ ʤʽʢʩʝʨʦʤ ʜʦ ʦʪʨʠʤʘʥʥʷ ʦʜʥʦʨʽʜʥʦʾ ʤʘʩʠ; 

4. ʆʪʨʠʤʘʥʘ ʤʘʩʘ ʚʠʪʨʠʤʫʻʪʴʩʷ 20ҍ30 ʭʚʠʣʠʥ ʜʦ ʾʾ ʟʘʛʫʱʝʥʥʷ, ʧʽʩʣʷ ʯʦʛʦ 
ʧʨʦʚʦʜʠʪʴʩʷ ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʇɻɽ ʬʽʣʴʪʨʫ. 

5) ʌʦʨʤʫʚʘʥʥʷ ʇɻɽ ʬʽʣʴʪʨʫ. ʌʦʨʤʫʚʘʥʥʷ ʇɻɽ ʬʽʣʴʪʨʫ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘʩʪʫʧʥʠʤ 

ʯʠʥʦʤ: 

1. ʋ ʨʘʜʽʘʣʴʥʠʡ ʧʨʦʩʪʽʨ ʬʦʨʤʠ ʇɻɽ ʬʽʣʴʪʨʫ ʤʽʞ ʟʦʚʥʽʰʥʽʤ ʮʠʣʽʥʜʨʦʤ 5 ʽ 
ʚʥʫʪʨʽʰʥʽʤ ʮʠʣʽʥʜʨʦʤ 7 ʟʘʣʠʚʘʻʪʴʩʷ ʛʨʘʚʽʡʥʦ-ʤʽʥʝʨʘʣʦʚôʷʞʫʯʘ ʩʫʤʽʰ. 
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2. ʌʦʨʤʘ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘ ʚʽʙʨʦʩʪʝʥʜ ʽ ʧʨʦʚʦʜʠʪʴʩʷ ʚʽʙʨʘʮʽʡʥʝ ʫʪʨʘʤʙʫʚʘʥʥʷ 
ʩʫʤʽʰʽ ʧʨʦʪʷʛʦʤ 5 ʭʚ. 

3. ʇʽʩʣʷ ʚʠʢʣʶʯʝʥʥʷ ʚʽʙʨʦʩʪʝʥʜʫ ʬʦʨʤʘ ʜʦʧʦʚʥʶʻʪʴʩʷ ʥʝʜʦʩʪʘʶʯʦʶ ʢʽʣʴʢʽʩʪʶ 
ʩʫʤʽʰʽ ʽ ʟʥʦʚʫ ʚʢʣʶʯʘʻʪʴʩʷ ʚʽʙʨʦʩʪʝʥʜ ʥʘ 5 ʭʚ ʇʨʦʮʝʩ ʧʦʚʪʦʨʶʻʪʴʩʷ ʜʦʪʠ ʜʦʢʠ ʬʦʨʤʘ 

ʧʦʚʥʽʩʪʶ ʥʝ ʙʫʜʝ ʟʘʧʦʚʥʝʥʘ ʩʫʤʽʰʰʶ. 

6) ʆʤʦʥʦʣʽʯʫʚʘʥʥʷ ʇɻɽ ʬʽʣʴʪʨʫ ʧʦ ʢʨʽʦʛʝʥʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ 

ʤʦʨʦʟʠʣʴʥʽʡ ʢʘʤʝʨʽ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ ī16Áʉ ʧʨʦʪʷʛʦʤ 24 ʛʦʜʠʥ. 

7) ɺʠʡʤʘʥʥʷ ʇɻɽ ʬʽʣʴʪʨʘ ʟ ʮʠʣʽʥʜʨʠʯʥʠʭ ʬʦʨʤ ʚʠʢʦʥʫʻʪʴʩʷ ʫ ʜʝʢʽʣʴʢʘ ʝʪʘʧʽʚ: 

1. ɿ ʬʦʨʤʠ ʚʠʜʘʣʷʻʪʴʩʷ ʮʝʥʪʨʘʣʴʥʠʡ ʮʠʣʽʥʜʨ 8. 

2. ɺʠʜʘʣʷʻʪʴʩʷ ʮʠʣʽʥʜʨ 7. 

3. ɿ ʟʦʚʥʽʰʥʴʦʛʦ ʮʠʣʽʥʜʨʘ 5 ʟʥʽʤʘʶʪʴʩʷ ʭʦʤʫʪʠ 4, ʱʦ ʩʪʷʛʫʶʪʴ ʜʚʽ ʡʦʛʦ 

ʧʦʣʦʚʠʥʠ, ʢʦʪʨʽ ʚʽʜʦʢʨʝʤʣʶʶʪʴʩʷ ʚʽʜ ʝʣʝʤʝʥʪʫ ʬʽʣʴʪʨʘ 6. 

8) ʆʮʽʥʢʘ ʷʢʦʩʪʽ ʚʠʛʦʪʦʚʣʝʥʦʛʦ ʇɻɽ ʬʽʣʴʪʨʫ. ʇʽʩʣʷ ʚʠʪʷʛʘʥʥʷ ʇɻɽ ʬʽʣʴʪʨʫ ʟ ʬʦʨʤʠ 

ʧʨʦʚʦʜʠʪʴʩʷ ʡʦʛʦ ʚʽʟʫʘʣʴʥʘ ʦʮʽʥʢʘ ʷʢʦʩʪʽ. 

ʆʮʽʥʢʘ ʷʢʦʩʪʽ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʧʨʝʜʤʝʪ ʚʽʜʩʫʪʥʦʩʪʽ ʫ ʝʣʝʤʝʥʪʽ ʨʘʢʦʚʠʥ (ʢʘʚʝʨʥ), 

ʪʨʽʱʠʥ, ʟʷʶʯʠʭ ʧʫʩʪʦʪ (ʨʠʩ. 2). ʅʘʷʚʥʽʩʪʴ ʪʘʢʠʭ ʥʝʜʦʣʽʢʽʚ ʚʠʛʦʪʦʚʣʝʥʥʷ ʝʣʝʤʝʥʪʫ 

ʥʝʜʦʨʝʯʥʘ, ʪʦʤʫ ʱʦ ʚʝʜʝ ʜʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʧʨʦʮʝʩ ʨʦʟʪʝʧʣʝʥʥʷ ʇɻɽ ʫ ʨʽʜʠʥʽ. 

ɺʠʩʥʦʚʢʠ:  

1. ʈʦʟʨʦʙʣʝʥʦ ʪʝʭʥʦʣʦʛʽʶ ʚʠʛʦʪʦʚʣʝʥʥʷ ʇɻɽ, ʱʦ ʤʽʩʪʠʪʴ ʥʘʩʪʫʧʥʽ ʝʪʘʧʠ: ʧʽʜʛʦʪʦʚʢʫ 

ʮʠʣʽʥʜʨʠʯʥʠʭ ʬʦʨʤ ʜʦ ʚʠʛʦʪʦʚʣʝʥʥʷ ʇɻɽ ʬʽʣʴʪʨʫ; ʧʽʜʛʦʪʦʚʢʫ ʛʨʘʚʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ; 

ʧʽʜʛʦʪʦʚʢʫ ʚôʷʞʫʯʦʾ ʨʝʯʦʚʠʥʠ; ʧʽʜʛʦʪʦʚʢʫ ʛʨʘʚʽʡʥʦïʚôʷʞʫʯʦʾ ʩʫʤʽʰʽ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʇɻɽ ʬʽʣʴʪʨʫ; ʬʦʨʤʫʚʘʥʥʷ ʇɻɽ ʬʽʣʴʪʨʫ; ʦʤʦʥʦʣʽʯʫʚʘʥʥʷ ʇɻɽ ʬʽʣʴʪʨʫ ʟʛʽʜʥʦ ʟ 

ʢʨʽʦʛʝʥʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ; ʚʠʪʷʛʘʥʥʷ ʇɻɽ ʬʽʣʴʪʨʘ ʟ ʮʠʣʽʥʜʨʠʯʥʠʭ ʬʦʨʤ; ʦʮʽʥʢʫ ʷʢʦʩʪʽ 

ʇɻɽ, ʚʠʛʦʪʦʚʣʝʥʦʛʦ ʟʘ ʢʨʽʦʛʝʥʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ.  

2. ʗʢʽʩʥʝ ʚʠʛʦʪʦʚʣʝʥʥʷ ʇɻɽ ʜʦʟʚʦʣʠʪʴ: 

- ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʫ ʛʨʘʚʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ ʯʘʩʫ ʥʘ ʡʦʛʦ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʜʦ 

ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʫ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʟʘʩʠʧʢʦʶ ʟ ʜʝʥʥʦʾ ʧʦʚʝʨʭʥʽ;  

- ʫʥʠʢʥʫʪʠ ʟʘʚʠʩʘʥʥʷ ʛʨʘʚʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʨʠ ʡʦʛʦ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʧʦ ʩʪʦʚʙʫʨʫ 

ʩʚʝʨʜʣʦʚʠʥʠ; 

- ʧʦʣʽʧʰʠʪʠ ʷʢʽʩʪʴ ʛʨʘʚʽʡʥʠʭ ʬʽʣʴʪʨʽʚ ʟʘ ʨʘʭʫʥʦʢ ʬʦʨʤʫʚʘʥʥʷ ʧʨʠ ʚʽʟʫʘʣʴʥʦʤʫ 

ʢʦʥʪʨʦʣʽ ʥʘ ʜʝʥʥʽʡ ʧʦʚʝʨʭʥʽ ʇɻɽ, ʘ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʣʝʛʢʦ ʽ ʜʦʩʪʫʧʥʦ ʩʪʚʦʨʠʪʠ 

ʙʘʛʘʪʦʰʘʨʦʚʝ ʦʙʩʠʧʘʥʥʷ ʽʟ ʟʘʜʘʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ;  

- ʫʩʫʥʫʪʠ ʚʽʨʦʛʽʜʥʽʩʪʴ ʫʪʚʦʨʝʥʥʷ ʟʷʶʯʠʭ ʧʦʨʦʞʥʠʥ;  

- ʧʦʥʠʟʠʪʠ ʚʽʨʦʛʽʜʥʽʩʪʴ ʧʽʩʢʫʚʘʥʥʷ; 

- ʦʙʣʘʜʥʘʪʠ ʩʚʝʨʜʣʦʚʠʥʫ ʛʨʘʚʽʡʥʠʤ ʬʽʣʴʪʨʦʤ ʽʟ ʟʘʜʘʥʠʤʠ ʽ ʥʝʟʤʽʥʥʠʤʠ ʧʨʠ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʽ ʫʩʪʘʥʦʚʮʽ ʫ ʚʦʜʦʧʨʠʡʤʘʣʴʥʫ ʯʘʩʪʠʥʫ ʛʝʦʤʝʪʨʠʯʥʠʤʠ ʽ ʛʽʜʨʘʚʣʽʯʥʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ. 

3. ʈʝʟʫʣʴʪʘʪʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ ʩʪʘʥʝ ʩʢʦʨʦʯʝʥʥʷ ʚʠʪʨʘʪ ʯʘʩʫ ʽ ʢʦʰʪʽʚ 

ʧʨʠ ʧʦʣʽʧʰʝʥʥʽ ʷʢʦʩʪʽ ʨʦʙʽʪ ʧʨʠ ʦʙʣʘʜʥʘʥʥʽ ʛʨʘʚʽʡʥʠʤʠ ʬʽʣʴʪʨʘʤʠ ʙʫʨʦʚʠʭ 

ʩʚʝʨʜʣʦʚʠʥʠ.  

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 

1. ʉʫʜʘʢʦʚ ɸ. ʂ., ʌʝʤ'ʷʢ ʗ.ʄ., ʏʫʜʠʢ ɯ.ɯ.  ʌʝʜʠʢ ʆ. ʄ.  ʑʫʮʴʢʠʡ ɺ.ɯ. ɹʫʨʽʥʥʷ 

ʩʚʝʨʜʣʦʚʠʥ ʥʘ ʚʦʜʫ: ʥʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ ï ɼʨʦʛʦʙʠʯ, çʇʦʩʚʽʪè, 2022. 344 ʩ. 

2. ʂʦʞʝʚʥʠʢʦʚ ɸ.ʆ. ʉʫʜʘʢʦʚ ɸ.ʂ. ʂʨʽʦʛʝʥʥʦ-ʛʨʘʚʽʡʥʽ ʬʽʣʴʪʨʠ ʩʚʝʨʜʣʦʚʠʥ. - ɼ.: 

ʃʽʪʦʛʨʘʬ, 2014. - 305 ʩ. 

3. ʂʦʞʝʚʥʠʢʦʚ ɸ.ʆ., ʉʫʜʘʢʦʚ ɸ.ʂ., ɻʨʠʥʷʢ ɸ.ɸ. (2008) ɻʨʘʚʽʡʥʽ ʬʽʣʴʪʨʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʬʝʢʪʫ ʜʚʦʬʘʟʥʦʛʦ ʽʥʚʝʨʩʥʦʛʦ ʧʝʨʝʭʦʜʫ ʘʛʨʝʛʘʪʥʦʛʦ ʩʪʘʥʫ ʚ'ʷʞʫʯʦʾ 

ʨʝʯʦʚʠʥʠ. ʇʦʨʦʜʦʨʫʡʥʽʚʥʠʡ ʪʘ ʤʝʪʘʣʦʦʙʨʦʙʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ï ʪʝʭʥʽʢʘ ʪʘ ʪʝʭʥʦʣʦʛʽʷ ʡʦʛʦ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ. 11. 84 - 88. 

  



ʉɽʂʎɯʗ ï ʊɽʍʅʆʃʆɻɯɰ ɺʀɼʆɹʋʊʂʋ, ʇɽʈɽʈʆɹʂʀ ʊɸ ʊʈɸʅʉʇʆʈʊʋɺɸʅʅʗ ʂʆʈʀʉʅʀʍ ʂʆʇɸʃʀʅ 

ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  

çʄʆʃʆɼʔ: ʅɸʋʂɸ ʊɸ ɯʅʅʆɺɸʎɯɰè, 22-24 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. 

29 

ʋɼʂ 622.276.6.001.84 

 

ʂʨʦʭʤʘʣʴ ɺ.ʆ., ʤʘʛʽʩʪʨ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 185 ʅʘʬʪʦʛʘʟʦʚʘ ʽʥʞʝʥʝʨʽʷ ʪʘ ʪʝʭʥʦʣʦʛʽʾ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɼʘʚʠʜʝʥʢʦ ʆ.ʄ., ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʥʘʬʪʦʛʘʟʦʚʦʾ 

ʽʥʞʝʥʝʨʽʾ ʪʘ ʙʫʨʽʥʥʷ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʇʈʆɺɽɼɽʅʅʗ ɻɯɼʈɸɺʃɯʏʅʆɻʆ ʈʆɿʈʀɺʋ ʇʃɸʉʊɸ ɼʃʗ ʇɯɼɺʀʑɽʅʅʗ 

ʅɸʌʊʆɺɯɼɼɸʏɯ 

 

ʗʢ ʧʦʢʘʟʫʻ ʜʦʩʚʽʜ ʨʦʟʨʦʙʢʠ ʨʦʜʦʚʠʱ, ʜʣʷ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʠʧʣʠʚʫ ʥʘ 

ʥʘʬʪʦʥʘʩʠʯʝʥʦʤʫ ʦʙ'ʻʢʪʽ ʟʘʚʪʦʚʰʢʠ ʧʦʥʘʜ 4 ʤ, ʜʦʮʽʣʴʥʦ ʧʨʦʚʦʜʠʪʠ ʛʽʜʨʦʨʦʟʨʠʚ ʧʣʘʩʪʘ. 

ʇʨʠ ʮʴʦʤʫ ʧʨʦʥʠʢʥʽʩʪʴ ʧʣʘʩʪʘ ʤʘʻ ʙʫʪʠ ʙʽʣʴʰʝ 0,1 ʤʢʤ2; ʩʚʝʨʜʣʦʚʠʥʘ ï ʟ ʚʝʣʠʢʠʤ 

ʨʘʜʽʫʩʦʤ ʟʘʙʨʫʜʥʝʥʥʷ (ʩʢʽʥ-ʝʬʝʢʪ ʧʦʥʘʜ 5); ʜʦʚʞʠʥʘ ʪʨʽʱʠʥʠ ï ʧʦʥʘʜ 50ʤ. ʅʘ ʦʙ'ʻʢʪʘʭ ʟ 

ʧʨʦʥʠʢʥʽʩʪʶ ʤʝʥʰʝ 0,03 ʤʢʤ2 ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʣʠʙʦʢʦʧʨʦʥʠʢʘʶʯʦʛʦ 

ʛʽʜʨʦʨʦʟʨʠʚʫ ʚ ʧʽʱʘʥʦ-ʘʣʝʚʨʦʣʽʪʦʚʽʡ (ʥʠʟʴʢʦʧʨʦʥʠʢʥʽʡ) ʯʘʩʪʠʥʽ ʨʦʟʨʽʟʫ ʧʣʘʩʪʘ, ʘ ʪʘʢʦʞ 

ʟʘʢʘʯʫʚʘʥʥʷ ʚʦʜʦʛʘʟʦʚʦʾ ʩʫʤʽʰʽ ʪʘ ʧʝʨʽʦʜʠʯʥʦʛʦ ʦʯʠʱʝʥʥʷ ʧʨʠʚʠʙʽʡʥʦʾ ʟʦʥʠ ʧʣʘʩʪʘ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʋʆʉ (ʋɻɯʇ-2ʄ). 

ɻʈʇ ʧʣʘʩʪʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ ʪʠʩʢʘʭ, ʱʦ ʩʷʛʘʶʪʴ 70ð100 ʄʇʘ, ʽ ʥʘʡʯʘʩʪʽʰʝ 

ʧʝʨʝʚʠʱʫʶʪʴ ʜʦʧʫʩʪʠʤʽ ʪʠʩʢʫ ʜʣʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʢʦʣʦʥ. ʑʦʙ ʟʘʭʠʩʪʠʪʠ ʦʙʩʘʜʥʽ 

ʢʦʣʦʥʠ ʚʽʜ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ, ʥʘ ʥʘʩʦʩʥʦʢʦʤʧʨʝʩʦʨʥʠʭ ʪʨʫʙʘʭ (ʅʂʊ) ʦʧʫʩʢʘʶʪʴ ʫ 

ʩʚʝʨʜʣʦʚʠʥʫ ʷʢʽʨʥʠʡ ʧʘʢʝʨ, ʷʢʽ ʚʩʪʘʥʦʚʣʶʶʪʴ ʥʘʜ ʧʦʢʨʽʚʣʝʶ ʧʣʘʩʪʘ, ʱʦ ʦʙʨʦʙʣʷʻʪʴʩʷ. 

ɽʣʘʩʪʠʯʥʦ-ʛʥʫʯʢʠʡ ʝʣʝʤʝʥʪ ʧʘʢʝʨʘ (ʤʘʥʞʝʪʘ) ʚʥʘʩʣʽʜʦʢ ʩʪʠʩʢʘʥʥʷ ʧʽʜ ʚʘʛʦʶ ʅʂʊ 

ʛʝʨʤʝʪʠʟʫʻ ʢʽʣʴʮʝʚʠʡ ʧʨʦʩʪʽʨ ʤʽʞ ʅʂʊ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʶ ʢʦʣʦʥʦʶ. ʎʷ ʜʽʷ ʜʦʩʷʛʘʻʪʴʩʷ 

ʦʧʦʨʦʶ ʧʘʢʝʨʘ ʥʘ ʟʘʙʽʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʝʨʬʦʨʦʚʘʥʦʛʦ ʭʚʦʩʪʦʚʠʢʘ (ʧʘʢʝʨ ʟ ʦʧʦʨʦʶ ʥʘ 

ʟʘʙʽʡ ʪʠʧʫ ʇʄ, ʆʇʄ). ʋ ʜʨʫʛʦʤʫ ʚʘʨʽʘʥʪʽ ʚ ʷʢʦʩʪʽ ʦʧʦʨʠ ʧʘʢʝʨʘ ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ 

ʢʦʣʦʥʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʘʢʝʨ ʟ ʧʣʘʰʢʘʤʠ, ʷʢʽ ʨʦʟʢʣʠʥʶʶʪʴʩʷ, ʢʦʣʠ ʧʦʚʝʨʪʘʶʪʴ ʅʂʊ, 

ʨʦʟʩʫʚʘʶʪʴʩʷ (ʨʦʟʢʣʠʥʶʶʪʴʩʷ) ʽ ʯʽʧʣʷʶʪʴʩʷ ʫ ʚʥʫʪʨʽʰʥʽʡ ʧʦʚʝʨʭʥʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ 

ʢʦʣʦʥʠ (ʧʘʢʝʨʠ ʟ ʧʣʘʰʢʘʤʠ ʙʝʟ ʦʧʦʨʠ ʥʘ ʟʘʙʽʡ ʪʠʧʫ ʇʐ, ʇʉ, ʇɻ). ʗʢʽʨ ʟʘʩʪʝʨʽʛʘʻ ʟʩʫʚ 

ʧʘʢʝʨʘ ʧʽʜ ʚʧʣʠʚʦʤ ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ ʟʚʝʨʭʫ ʪʘ ʟʥʠʟʫ ʧʘʢʝʨʘ. ɺʥʘʩʣʽʜʦʢ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʟʘʡʚʦʛʦ ʪʠʩʢʫ ʧʣʘʰʢʠ ʷʢʦʨʷ ʨʦʟʩʫʚʘʶʪʴʩʷ (ʨʦʟʢʣʠʥʶʶʪʴʩʷ) ʽ ʯʽʧʣʷʶʪʴʩʷ ʥʘ ʚʥʫʪʨʽʰʥʽʡ 

ʧʦʚʝʨʭʥʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʢʦʣʦʥʠ. ʗʢʦʨʽ ʽ ʧʘʢʝʨʠ ʨʦʟʨʘʭʦʚʘʥʽ ʥʘ ʪʠʩʢ 30-50 ʄʇʘ ʽ ʤʘʶʪʴ 

ʧʨʦʭʽʜʥʠʡ ʧʝʨʝʨʽʟ 35 - 75 ʤʽʣʽʤʝʪʨʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʪʠʧʫ ʽ ʚʩʝʨʝʜʠʥʫ. ʜʽʘʤʝʪʨʘ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʢʦʣʦʥʠ. ʇʝʨʝʜ ʩʧʫʩʢʦʤ ʧʘʢʝʨʘ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʰʘʙʣʦʥʫʚʘʥʥʷ 

ʩʪʦʚʙʫʨʘ ʩʚʝʨʜʣʦʚʠʥʠ, ʱʦʙ ʫʥʝʤʦʞʣʠʚʠʪʠ ʡʤʦʚʽʨʥʝ ʟʘʢʣʠʥʶʚʘʥʥʷ ʧʘʢʝʨʘ ʽ ʟʥʠʱʝʥʥʷ 

(ʨʫʡʥʫʚʘʥʥʷ) ʡʦʛʦ ʝʣʘʩʪʠʯʥʦ-ʛʥʫʯʢʦʛʦ ʝʣʝʤʝʥʪʘ ʚ ʭʦʜʽ ʩʧʫʩʢʘʥʥʷ ʚ ʩʚʝʨʜʣʦʚʠʥʫ. 

ʈʦʙʦʯʽ ʬʣʶʾʜʠ ʧʨʠ ʛʠʜʨʦʨʦʟʨʠʚʽ ʧʣʘʩʪʘ, ʟʘʩʪʦʩʦʚʫʶʪʴ ʥʘ ʚʫʛʣʝʚʦʜʥʝʚʦʾ ʯʠ ʚʦʜʥʦʤʫ 

ʧʽʜʩʪʘʚʽ. ɺʦʥʠ ʧʦʚʠʥʥʽ ʥʝ ʟʤʝʥʰʫʚʘʪʠ ʬʽʣʴʪʨʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʣʘʩʪʘ, ʥʝ ʘʢʪʠʚʽʟʫʚʘʪʠ 

ʟʙʽʣʴʰʝʥʥʷ ʛʣʠʥʠʩʪʦʛʦ ʮʝʤʝʥʪʫ ʧʦʨʽʜ, ʥʝ ʫʪʚʦʨʶʚʘʪʠ ʦʧʘʜʠ ʟ ʬʣʶʾʜʘʤʠ ʽ ʚ ʪʘʢʦʤʫ 

ʚʠʧʘʜʢʫ ʧʦʚʠʥʥʽ ʙʫʪʠ ʜʝʰʝʚʠʤʠ ʽ ʜʦʩʪʫʧʥʠʤʠ. ʂʨʽʤ ʪʦʛʦ, ʩʫʤʽʰ (ʨʽʜʠʥʘ) ʨʦʟʨʠʚʫ, ʽ 

ʨʽʜʠʥʘ-ʚʣʘʩʥʠʢ ʧʦʚʠʥʝʥ ʧʦʛʘʥʦ ʬʽʣʴʪʨʫʚʘʪʠʩʷ ʯʝʨʝʟ ʫʪʚʦʨʝʥʽ ʪʨʽʱʠʥʠ ʥʘ ʧʦʚʝʨʭʥʽ, ʘ 

ʨʽʜʠʥʘ-ʚʣʘʩʥʠʢ ʪʘʢʦʞ ʤʘʻ ʦʧʪʠʤʘʣʴʥʫ ʥʝʩʫʯʫ ʘʙʦ ʫʪʨʠʤʫʶʯʫ ʟʜʘʪʥʽʩʪʴ ʧʦ ʚʽʜʥʦʰʝʥʥʶ 

ʜʦ ʯʘʩʪʠʥʦʢ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʨʦʟʢʣʠʥʶʻ. ʎʝ ʩʷʛʘʻ ʧʽʜʚʠʱʝʥʥʷʤ ʚ'ʷʟʢʦʩʪʽ ʯʠ ʥʘʜʘʥʥʷʤ 

ʬʣʶʾʜʘʤ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʷʢʦʩʪʝʡ. ʇʨʠ ʚʠʩʦʢʠʭ ʌʽʣʴʪʨʘʮʽʡʥʠʭ ʻʤʥʽʩʥʠʭ ʷʢʦʩʪʷʭ, ʯʝʨʝʟ 

ʨʦʟʩʽʶʚʘʥʥʷ ʚ ʦʙʩʷʟʽ ʧʣʘʩʪʘ, ʨʽʜʠʥʘ ʛʽʜʨʦʨʦʟʨʠʚʫ ʥʝ ʚʠʢʣʠʢʘʻ ʨʦʟʨʠʚ ʧʣʘʩʪʘ ʘʙʦ 

ʬʦʨʤʫʚʘʥʥʷ ʪʨʽʱʠʥ ʜʘʣʝʢʦ ʚʽʜ ʩʪʽʥʢʠ ʩʚʝʨʜʣʦʚʠʥ, ʘ ʨʽʜʠʥʘ-ʚʣʘʩʥʠʢ ʥʝ ʛʘʨʘʥʪʫʻ 

ʧʝʨʝʥʝʩʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʨʦʟʢʣʠʥʶʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʪʨʽʱʠʥʽ. 

ʅʘʩʘʤʧʝʨʝʜ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʪʷʛʫʯʽ ʨʽʜʠʥʠ ʥʘ ʚʫʛʣʝʚʦʜʥʝʚʽʡ ʦʩʥʦʚʽ (ʥʘʬʪʘ, ʟʤʽʰʘʥʘ 

ʤʘʟʫʪʦʤ, ʙʽʪʫʤʦʤ, ʘʩʬʘʣʴʪʠʪʦʤ; ʜʠʟʝʣʴʥʝ ʧʘʣʴʥʝ) ʪʘ ʝʤʫʣʴʩʽʾ (ʣʽʦʬʦʙʥʽ ʪʘ ʛʽʜʨʦʬʽʣʴʥʽ 

ʚʦʜʦʥʘʬʪʦʚʽ, ʥʘʬʪʦʢʠʩʣʦʪʥʽ, ʢʠʩʣʦʪʥʦ-ʛʘʩʦʚʽ). ɰʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʞʣʠʚʦ ʜʦʮʽʣʴʥʦ ʧʽʜ 

ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʛʽʜʨʦʨʦʟʨʠʚʫ ʧʣʘʩʪʘ ʚ ʧʨʦʜʫʢʪʠʚʥʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ. ɺ ʥʘʰ ʯʘʩ ʚ 

ʦʩʥʦʚʥʦʤʫ (ʧʨʠʙʣʠʟʥʦ 90% ʜʽʡ ɻʈʇ) ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʽʜʠʥʫ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ (ʚʦʜʘ, 



ʉɽʂʎɯʗ ï ʊɽʍʅʆʃʆɻɯɰ ɺʀɼʆɹʋʊʂʋ, ʇɽʈɽʈʆɹʂʀ ʊɸ ʊʈɸʅʉʇʆʈʊʋɺɸʅʅʗ ʂʆʈʀʉʅʀʍ ʂʆʇɸʃʀʅ 

ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  

çʄʆʃʆɼʔ: ʅɸʋʂɸ ʊɸ ɯʅʅʆɺɸʎɯɰè, 22-24 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. 

30 

ʢʠʩʣʦʪʥʽ ʨʦʟʯʠʥʠ ʽ ʧʦʣʽʤʝʨʽʚ, ʤʽʮʝʣʷʨʥʽ ʨʦʟʯʠʥʠ). ʇʽʜʚʠʱʝʥʠʤʠ ʚʠʪʨʘʪʘʤʠ ʧʦʜʽʙʥʠʭ 

ʨʽʜʠʥ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʨʦʟʨʠʚ ʧʣʘʩʪʘ ʪʘ ʚʽʜʰʢʦʜʦʚʫʻʪʴʩʷ ʾʭ ʥʝʟʘʜʦʚʽʣʴʥʘ ʧʽʩʢʦ-ʥʝʩʫʯʘ 

ʟʜʘʪʥʽʩʪʴ. ʑʦʙ ʟʘʛʫʩʥʫʪʠ ʚʦʜʫ ʜʦʜʘʻʪʴʩʷ ʇɸɸ (ʧʦʣʽʘʢʨʠʣʘʤʽʜ), ʉʉɹ (ʩʫʣʴʬʽʪ-ʩʧʠʨʪʦʚʘ 

ʙʘʨʜʘ), ʂʄʎ (ʢʘʨʙʦʢʩʠʣʤʝʪʠʣʮʝʣʶʣʦʟʘ). ʑʦʙ ʧʦʧʝʨʝʜʠʪʠ ʥʘʙʫʭʘʥʥʷ ʛʣʠʥ (ʩʪʘʙʽʣʽʟʘʮʽʾ 

ʛʣʠʥ) ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʇɸʈ ʫ ʚʦʜʽ, ʦʨʛʘʥʽʯʥʽ ʧʦʣʽʤʝʨʠ, ʭʣʦʨʠʩʪʠʡ ʘʤʦʥʽʡ ʪʦʱʦ. ʗʢ 

ʧʨʦʜʘʚʦʯʥʘ ʨʽʜʠʥʘ, ʟʘʟʚʠʯʘʡ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʪʝʭʥʽʯʥʘ ʚʦʜʘ, ʢʦʪʨʠʡ ʽʥʦʜʽ ʥʘʬʪʫ. 

ʗʢ ʨʦʟʢʣʠʥʶʚʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ (ʥʘʧʦʚʥʶʚʘʯʝʤ ʪʨʽʱʠʥ) ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʢʚʘʨʮʦʚʠʡ ʧʽʩʦʢ ʟ ʯʘʩʪʠʥʢʘʤʠ ʜʽʘʤʝʪʨʦʤ ʚʽʜ 0,6 - 1,3 ʤʽʣʽʤʝʪʨʘ. ɻʨʘʥʫʣʴʦʚʘʥʠʡ 

ʨʦʟʢʣʠʥʶʚʘʣʴʥʠʡ ʘʛʝʥʪ ʧʦʚʠʥʝʥ ʤʘʪʠ ʟʥʘʯʥʫ ʤʽʮʥʽʩʪʴ ʥʘ ʩʪʠʩʢ ʽ ʥʝ ʚʜʘʚʣʶʚʘʪʠʩʷ ʚ 

ʧʦʚʝʨʭʥʶ ʪʨʽʱʠʥʠ, ʤʘʪʠ ʥʝʟʥʘʯʥʫ ʥʘʩʠʯʝʥʽʩʪʴ, ʢʫʣʷʩʪʫ ʢʦʥʬʽʛʫʨʘʮʽʶ ʽ ʦʜʥʦʪʠʧʥʠʡ 

ʜʨʦʙʦʚʠʡ ʩʪʨʫʢʪʫʨʘ. 

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ɻʈʇ ʛʣʠʙʦʢʦʟʘʣʷʛʘʶʯʠʭ ʤʽʮʥʠʭ ʧʦʨʽʜ ʟ ʚʝʣʠʢʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ, 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʢʣʷʥʽ ʪʘ ʧʣʘʩʪʠʢʦʚʽ ʢʫʣʴʢʠ, ʟʝʨʥʘ ʢʦʨʫʥʜʫ ʪʘ 

ʘʛʣʦʤʝʨʦʚʘʥʦʛʦ ʙʦʢʩʠʪʫ, ʧʝʨʝʤʝʣʝʥʫ ʰʢʘʨʘʣʫʧʫ ʚʦʣʦʩʴʢʦʛʦ ʛʦʨʽʭʘ ʪʘ ʽʥʰʽ, ʟʥʘʡʦʤʽ 

ʝʧʽʟʦʜʠ ʨʝʘʣʽʟʘʮʽʾ ɻʈʇ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʧʦʚʥʶʚʘʯʘ, ʾʭ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, 

ʱʦ ʯʝʨʝʟ ʨʦʟʯʠʥ ʢʠʩʣʦʪʦʶ (ʢʠʩʣʦʪʥʠʡ ɻʈʇ), ʟʥʠʢʘʶʯʠʭ ʜʝʬʦʨʤʘʮʽʡ ʚʠʩʦʢʠʭ ʧʦʨʽʜ ʯʠ 

ʧʦʤʠʚʢʠ ʪʨʽʱʠʥ ʚʽʜ ʟʘʙʨʫʜʥʝʥʴ, ʪʨʽʱʠʥʠ ʥʝ ʟʘʤʠʢʘʶʪʴʩʷ.ʇʦ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʩʭʝʤʘʤ 

ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʨʽʟʥʷʶʪʴ ʦʜʥʦʨʘʟʦʚʠʡ, ʩʧʨʷʤʦʚʘʥʠʡ (ʧʦʽʥʪʝʨʚʘʣʴʥʠʡ) ʽ ʙʘʛʘʪʦʨʘʟʦʚʠʡ 

ɻʈʇ. ʇʨʠ ʦʜʥʦʨʘʟʦʚʦʤʫ ʛʽʜʨʦʨʦʟʨʠʚʽ ʧʽʜ ʪʠʩʢʦʤ ʨʽʜʠʥʠ, ʱʦ ʟʘʢʘʯʫʻʪʴʩʷ, ʚʠʷʚʣʷʶʪʴʩʷ 

ʚʩʽ ʨʦʟʢʨʠʪʽ ʧʝʨʬʦʨʘʮʽʻʶ ʧʣʘʩʪʠ ʦʜʥʦʯʘʩʥʦ, ʧʨʠ ʩʧʨʷʤʦʚʘʥʦʤʫ - ʣʠʰʝ ʦʙʨʘʥʠʡ ʧʣʘʩʪ 

ʘʙʦ ʧʨʦʧʣʘʩʪʦʢ (ʽʥʪʝʨʚʘʣ), ʱʦ ʤʘʻ, ʥʘʧʨʠʢʣʘʜ, ʟʘʥʠʞʝʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʘ ʧʨʠ 

ʙʘʛʘʪʦʨʘʟʦʚʦʤʫ ɻʈʇ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʧʣʠʚ ʧʦʩʣʽʜʦʚʥʦ ʥʘ ʢʦʞʝʥ ʧʣʘʩʪ ʘʙʦ 

ʧʨʦʧʣʘʩʪʦʢʦʢʨʝʤʦ. ʄʽʩʮʷ ʫʪʚʦʨʝʥʥʷ ʪʨʽʱʠʥ ʧʨʠ ʩʧʨʷʤʦʚʘʥʦʤʫ ʽ ʙʘʛʘʪʦʨʘʟʦʚʦʤʫ 

ʛʽʜʨʦʨʦʟʨʠʚʘʭ ʨʝʛʫʣʶʶʪʴʩʷ ʚʚʝʜʝʥʥʷʤ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʪʠʤʯʘʩʦʚʦ ʙʣʦʢʫʶʪʴ (ʝʣʘʩʪʠʯʥʠʭ 

ʢʫʣʴʦʢ ʜʽʘʤʝʪʨʦʤ 12-18 ʤʤ, ʟʝʨʥʠʩʪʦʛʦ ʥʘʬʪʦʨʦʟʯʠʥʥʦʛʦ ʥʘʬʪʘʣʽʥʫ ʽ ʪ.ʜ.), 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʚʦʭ ʧʘʢʝʨʽʚ, ʟʘʩʠʧʢʦʶ ʥʠʟʫ ʩʚʝʨʜʣʦʚʠʥ ʧʽʩʢʦʤ, ʧʦʧʝʨʝʜʥʴʦʶ 

ʛʽʜʨʦʧʽʩʢʦʩʪʨʫʤʠʥʥʦʶ ʧʝʨʬʦʨʘʮʽʻʶ ʪʘ ʽʥ., ʧʨʦʪʝ ʥʘʜʽʡʥʽʩʪʴ ʮʠʭ ʨʦʙʽʪ ʜʫʞʝ ʥʠʟʴʢʘ. 

ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʨʦʙʽʪ ʟ ɻʈʇ ʥʘ ʜʦʙʫʚʥʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ ʉʝʨʝʜʥʽʡ ʜʝʙʽʪ ʟ ʚʠʜʦʙʫʪʢʫ 

ʥʘʬʪʠ ʟʨʽʩ ʫ 1,9 ʨʘʟʽʚ, ʫʩʧʽʰʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʽʜʨʦʨʦʟʨʠʚʫ, ʝʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʩʪʘʥʦʚʠʣʘ 25%, ʱʦ ʥʝ ʧʦʩʪʫʧʘʻʪʴʩʷ ʩʚʽʪʦʚʦʤʫ ʜʦʩʚʽʜʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʽʜʨʦʨʦʟʨʠʚʫ ʧʣʘʩʪʘ; 

ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʦʙʚʦʜʥʝʥʽʩʪʴ ʟʨʦʩʣʘ ʜʦ 81,1%. ʅʘʡʛʦʣʦʚʥʽʰʝ ʪʝ, ʱʦ ʝʬʝʢʪ ʩʪʽʡʢʠʡ 

ʫ ʯʘʩʽ. 
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ʂʫʜʠʤ ɸ.ɺ., ʤʘʛʽʩʪʨ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 185 ʅʘʬʪʦʛʘʟʦʚʘ ʽʥʞʝʥʝʨʽʷ ʪʘ ʪʝʭʥʦʣʦʛʽʾ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʇʘʱʝʥʢʦ ʆ.ɸ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʥʘʬʪʦʛʘʟʦʚʦʾ ʽʥʞʝʥʝʨʽʾ 

ʪʘ ʙʫʨʽʥʥʷ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ɿɸʇʆɹɯɻɸʅʅʗ ɺɯɼʂʃɸɼɽʅʅʖ ʊɸ ɺʀɼɸʃɽʅʅʗ ɻɸɿʆɺʀʍ ɻɯɼʈɸʊɯɺ 

 

ɻʘʟʦʚʽ ʛʽʜʨʘʪʠ ï ʮʝ ʪʚʝʨʜʽ ʢʨʠʩʪʘʣʽʯʥʽ ʩʧʦʣʫʢʠ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʟʘ ʧʝʚʥʠʭ 

ʪʝʨʤʦʙʘʨʠʯʥʠʭ ʫʤʦʚ ʟ ʚʦʜʠ (ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ, ʣʴʦʜʫ, ʚʦʜʷʥʦʾ ʧʘʨʠ) ʽ 

ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʛʘʟʽʚ, ʱʦ ʟʦʚʥʽ ʥʘʛʘʜʫʶʪʴ ʣʽʜ ʘʙʦ ʩʥʽʛ. ʇʨʠ ʨʦʟʨʦʙʮʽ ʙʽʣʴʰʦʩʪʽ 

ʥʘʬʪʦʛʘʟʦʢʦʥʜʝʥʩʘʪʥʠʭ ʪʘ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʠʭ ʨʦʜʦʚʠʱ ʚʠʥʠʢʘʶʪʴ ʧʨʦʙʣʝʤʠ ʟ 

ʫʪʚʦʨʝʥʥʷʤ ʛʽʜʨʘʪʽʚ. ʌʦʨʤʫʚʘʥʥʷ ʢʨʠʩʪʘʣʦʛʽʜʨʘʪʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʝʨʤʦʙʘʨʠʯʥʠʤʠ 

ʫʤʦʚʘʤʠ: ʨʦʙʦʯʠʤ ʪʠʩʢʦʤ ʪʘ ʪʝʤʧʝʨʘʪʫʨʦʶ. ɺʘʞʣʠʚʫ ʨʦʣʴ ʪʘʢʦʞ ʛʨʘʻ ʤʦʣʝʢʫʣʷʨʥʠʡ 

ʩʢʣʘʜ ʛʘʟʫ ʪʘ ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ. ɿʨʦʩʪʘʥʥʷ ʢʨʠʩʪʘʣʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠ ʧʝʚʥʠʭ ʪʠʩʢʘʭ ʽ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʪʘ ʥʘʷʚʥʦʩʪʽ ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ çʙʫʜʽʚʝʣʴʥʠʭè ʢʦʤʧʦʥʝʥʪʽʚ. 

ʇʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʛʽʜʨʘʪʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʝʪʘʧʥʦ, ʟʛʽʜʥʦ ʟ ʧʫʥʢʪʘʤʠ: 

1. ɼʦʩʷʛʥʫʪʦ ʥʝʦʙʭʽʜʥʠʭ ʪʝʨʤʦʙʘʨʠʯʥʠʭ ʫʤʦʚ: ʚʠʩʦʢʠʡ ʪʠʩʢ ʫ ʩʠʩʪʝʤʽ ʩʧʽʣʴʥʦ ʟ 
ʤʘʣʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ. ɻʽʜʨʘʪʦʫʪʚʦʨʶʶʯʽ ʨʝʯʦʚʠʥʠ ʤʽʩʪʷʪʴʩʷ ʚ ʩʠʩʪʝʤʽ ʜʦʩʪʘʪʥʴʦʾ 

ʢʽʣʴʢʦʩʪʽ (ʤʝʪʘʥ, ʝʪʘʥ, ʜʚʦʦʢʠʩ ʚʫʛʣʝʮʶ) ʽ ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ ʜʦʩʪʘʪʥʴʦ. 

2. ʄʦʣʝʢʫʣʠ ʚʦʜʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʦʜʥʝʚʠʭ ʟʚ'ʷʟʢʽʚ ʚʠʙʫʜʦʚʫʶʪʴ ʫʧʦʨʷʜʢʦʚʘʥʽ 
ʢʨʠʩʪʘʣʽʯʥʽ ˇʨʘʪʠ, ʫ ʥʦʚʦʷʚʣʝʥʽʡ ʩʪʨʫʢʪʫʨʽ ʜʦʩʠʪʴ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʧʦʨʦʞʥʠʥ. 

3. ʄʦʣʝʢʫʣʠ ʛʽʜʨʘʪʦʫʪʚʦʨʶʶʯʦʾ ʨʝʯʦʚʠʥʠ ʟʘʡʤʘʶʪʴ ʚʘʢʘʥʪʥʽ ʧʦʨʦʞʥʠʥʠ, ʙʝʟ 
ʭʽʤʽʯʥʦʾ ʚʟʘʻʤʦʜʽʾ ʟ ʤʦʣʝʢʫʣʘʤʠ-ʚʫʟʣʘʤʠ ʢʨʠʩʪʘʣʽʯʥʠʭ ˇʨʘʪ. 

4. ʆʩʪʘʪʦʯʥʝ ʬʦʨʤʫʚʘʥʥʷ ʢʣʘʪʨʘʪʫ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ, ʩʪʨʫʢʪʫʨʘ ʢʨʠʩʪʘʣʽʯʥʠʭ ˇʨʘʪ 
ʜʦʜʘʪʢʦʚʦ ʩʪʘʙʽʣʽʟʫʻʪʴʩʷ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʤʦʣʝʢʫʣ-ʛʦʩʪʝʡ, ʫʪʚʦʨʶʻʪʴʩʷ ʩʪʽʡʢʠʡ 

ʢʨʠʩʪʘʣʦʛʽʜʨʘʪ. 

ʉʢʣʘʜ ʪʘ ʙʫʜʦʚʘ ʢʨʠʩʪʘʣʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʪʘ ʚʠʜʦʤ 

ʤʦʣʝʢʫʣ ʛʽʜʨʘʪʦʫʪʚʦʨʶʚʘʣʴʥʦʾ ʨʝʯʦʚʠʥʠ, ʱʦ ʨʦʟʤʽʱʫʶʪʴʩʷ ʚ ʧʦʨʦʞʥʠʥʘʭ ʨʝʰʽʪʢʠ. 

ɺʠʭʦʜʷʯʠ ʟ ʾʭ ʩʫʢʫʧʥʦʩʪʽ ʜʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʢʨʠʩʪʘʣʦʛʽʜʨʘʪʠ ʢʣʘʩʠʬʽʢʫʶʪʴ ʟʘ ʪʨʴʦʤʘ 

ʪʠʧʘʤʠ. ʊʘʢʦʞ ʩʣʽʜ ʜʦʧʦʚʥʠʪʠ, ʱʦ ʫ ʥʘʬʪʦʛʘʟʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ 

ʩʪʨʫʢʪʫʨʠ ɯ ʪʘ ɯɯ ʢʣʘʩʽʚ. ʗʢ ʧʨʘʚʠʣʦ, ʟʦʥʘʤʠ ʤʦʞʣʠʚʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʛʽʜʨʘʪʽʚ ʻ 

ʪʨʫʙʦʧʨʦʚʦʜʠ, ʱʦ ʟʜʽʡʩʥʶʶʪʴ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ. ʌʘʢʪʦʨʘʤʠ, ʱʦ ʩʧʨʠʷʶʪʴ 

ʧʨʠʩʢʦʨʝʥʥʶ ʧʨʦʮʝʩʫ ʛʽʜʨʘʪʦʫʪʚʦʨʝʥʥʷ, ʚʠʩʪʫʧʘʶʪʴ ʪʘʢʽ ʷʚʠʱʘ: 

ɺʠʩʦʢʘ ʰʚʠʜʢʽʩʪʴ ʧʦʪʦʢʫ. ʋ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʪʘ ʽʥʰʠʭ ʪʝʭʥʽʯʥʠʭ ʣʽʥʽʷʭ ʰʚʠʜʢʽʩʪʴ 

ʪʝʯʽʾ ʨʽʜʠʥʠ ʜʦʩʷʛʘʻ ʜʦʩʠʪʴ ʚʝʣʠʢʠʭ ʟʥʘʯʝʥʴ, ʱʦ ʩʧʨʠʷʪʣʠʚʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʧʨʦʮʝʩʽ 

ʫʪʚʦʨʝʥʥʷ ʛʽʜʨʘʪʽʚ.  

ʇʝʨʝʤʽʰʫʚʘʥʥʷ. ʄʦʣʝʢʫʣʠ ʚ ʧʦʪʦʮʽ ʛʘʟʫ ʚ ʤʘʛʽʩʪʨʘʣʴʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʽ, ʨʝʟʝʨʚʫʘʨʽ 

ʘʙʦ ʪʝʧʣʦʦʙʤʽʥʥʠʢʫ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʭʘʦʪʠʯʥʦʤʫ ʨʫʩʽ, ʙʝʟʧʝʨʝʨʚʥʦ ʧʝʨʝʤʽʰʫʶʪʴʩʷ, 

ʧʽʜʚʠʱʫʶʯʠ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʛʽʜʨʘʪʽʚ. 

ʎʝʥʪʨʠ ʢʨʠʩʪʘʣʽʟʘʮʽʾ. ɻʽʜʨʘʪʦʫʪʚʦʨʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʡʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦ ʚ 

ʦʙʣʘʩʪʷʭ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʧʨʠʷʪʣʠʚʠʤʠ ʫʤʦʚʘʤʠ ʜʣʷ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʫ, ʪʦʙʪʦ 

ʬʦʨʤʫʚʘʥʥʷ ʢʨʠʩʪʘʣʦʛʽʜʨʘʪʫ - ʪʚʝʨʜʦʛʦ ʟ'ʻʜʥʘʥʥʷ ʟ ʨʽʜʠʥʠ.  

ɺʽʣʴʥʘ ʚʦʜʘ. ʅʘʷʚʥʽʩʪʴ ʚʦʜʠ ʧʦʟʠʪʠʚʥʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʦʮʝʩʽʚ 

ʬʦʨʤʫʚʘʥʥʷ ʛʽʜʨʘʪʽʚ, ʢʨʽʤ ʪʦʛʦ, ʧʦʚʝʨʭʥʷ ʨʦʟʜʽʣʫ ʛʘʟ-ʚʦʜʘ ʻ ʩʧʨʠʷʪʣʠʚʠʤ ʮʝʥʪʨʦʤ 

ʢʨʠʩʪʘʣʽʟʘʮʽʾ. 

ʆʩʥʦʚʥʠʤ ʤʝʪʦʜʦʤ, ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʪʘ ʚʠʜʘʣʝʥʥʷ ʚʞʝ ʫʪʚʦʨʝʥʠʭ 

ʛʘʟʦʚʠʭ ʛʽʜʨʘʪʽʚ, ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʯʠʥʫ ʭʣʦʨʠʩʪʦʛʦ ʢʘʣʴʮʽʶ ʱʽʣʴʥʽʩʪʴ 2,15 ʛ/ʩʤ3 (CaCl2, 

ʤʦʣʝʢʫʣʷʨʥʘ ʤʘʩʘ 111) ʷʚʣʷʻ ʩʦʙʦʶ ʙʽʣʽ ʢʨʠʩʪʘʣʠ ʢʫʙʽʯʥʦʾ ʬʦʨʤʠ, ʩʠʣʴʥʦ ʛʽʛʨʦʩʢʦʧʽʯʥʽ, 

ʱʦ ʨʦʟʧʣʠʚʘʶʪʴʩʷ ʥʘ ʧʦʚʽʪʨʽ. ɺʦʜʥʽ ʨʦʟʯʠʥʠ ʭʣʦʨʠʩʪʦʛʦ ʢʘʣʴʮʽʶ ʽʥʦʜʽ ʤʘʶʪʴ ʙʣʽʜʦ-



ʉɽʂʎɯʗ ï ʊɽʍʅʆʃʆɻɯɰ ɺʀɼʆɹʋʊʂʋ, ʇɽʈɽʈʆɹʂʀ ʊɸ ʊʈɸʅʉʇʆʈʊʋɺɸʅʅʗ ʂʆʈʀʉʅʀʍ ʂʆʇɸʃʀʅ 
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ʞʦʚʪʠʡ ʘʙʦ ʞʦʚʪʠʡ ʢʦʣʽʨ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʜʦʤʽʰʢʘʤʠ ʟʘʣʽʟʘ. ʈʦʟʯʠʥʥʽʩʪʴ ʫ 100 ʛ ʚʦʜʠ ʟʘ 

20 Üʉ ʩʪʘʥʦʚʠʪʴ 74,5 ʟʘ 100 Üʉ - 159 ʛ. 

ʅʘʡʚʘʞʣʠʚʽʰʦʶ ʧʝʨʝʚʘʛʦʶ ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ CaCl2 ʻ ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʴ, ʨʦʟʯʠʥ ʤʦʞʝ 

ʥʝ ʟʘʤʝʨʟʘʪʠ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʤʽʥʫʩ 55 Üʉ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʴʦʛʦ ʝʬʝʢʪʫ ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʦʣʽ 

ʚ ʨʦʟʯʠʥʽ ʧʦʚʠʥʥʘ ʙʫʪʠ 29,9%, ʧʨʦʪʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʣʴʰ ʥʽʞ 30% ʨʦʟʯʠʥʽʚ ʭʣʦʨʠʩʪʦʛʦ 

ʢʘʣʴʮʽʶ ʥʝʜʦʮʽʣʴʥʦ, ʦʩʦʙʣʠʚʦ ʚ ʟʠʤʦʚʠʭ ʫʤʦʚʘʭ, ʪʦʤʫ ʱʦ ʧʨʠ ʙʽʣʴʰ ʚʠʩʦʢʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʨʦʟʯʠʥʫ ʟ ʥʴʦʛʦ ʧʦʯʥʫʪʴ ʚʠʧʘʜʘʪʠ ʢʨʠʩʪʘʣʠ ʭʣʦʨʠʩʪʦʛʦ ʢʘʣʴʮʽʶ ʚʞʝ ʟʘ 

ʙʣʠʟʴʢʦʾ ʪʝʤʧʝʨʘʪʫʨʠ 0 Üʉ. 

ʈʦʟʛʣʷʥʝʤʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʦʛʦ ʽʥʛʽʙʽʪʦʨʫ ʟ ʧʦʛʣʷʜʫ ʤʦʞʣʠʚʦʩʪʽ ʡʦʛʦ ʜʦʩʪʘʚʢʠ ʜʦ 

ʛʠʨʣʘ ʩʚʝʨʜʣʦʚʠʥʠ, ʙʝʟ ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ ʫʯʘʩʪʽ ʪʘ ʟʜʽʡʩʥʝʥʥʷ ʢʦʥʪʨʦʣʶ ʩʧʝʮʽʘʣʴʥʠʤ 

ʧʝʨʩʦʥʘʣʦʤ. 

ʇʦʜʘʯʘ ʨʦʟʯʠʥʫ ʭʣʦʨʠʩʪʦʛʦ ʢʘʣʴʮʽʶ ʽʥʛʽʙʽʪʦʧʨʦʚʦʜʦʤ ʚʠʢʣʶʯʘʻʪʴʩʷ, ʪʘʢ ʷʢ ʧʨʠ 

ʜʨʦʙʣʝʥʥʽ ʩʦʣʽ ʽ ʧʨʠʛʦʪʫʚʘʥʥʷ ʨʦʟʯʠʥʫ ʚ ʥʴʦʤʫ ʤʦʞʫʪʴ ʟʘʣʠʰʘʪʠʩʷ ʚʝʣʠʢʽ ʰʤʘʪʢʠ, 

ʟʜʘʪʥʽ ʧʦʨʫʰʠʪʠ ʥʦʨʤʘʣʴʥʫ ʨʦʙʦʪʫ ʽʥʛʽʙʽʪʦʨʘʧʨʦʚʦʜʫ. ʂʨʽʤ ʪʦʛʦ, ʥʘʡʥʠʞʯʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʟʘʤʝʨʟʘʥʥʷ ʨʦʟʯʠʥʫ ʩʢʣʘʜʘʻ 55 Üʉ. ʇʨʠ ʧʨʠʛʦʪʫʚʘʥʥʽ ʨʦʟʯʠʥʫ ʟʘʚʞʜʠ ʤʦʞʣʠʚʽ 

ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʦʧʪʠʤʘʣʴʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘ 1-2%. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʤʦʞʣʠʚʝ ʚʠʧʘʜʘʥʥʷ 

ʢʨʠʩʪʘʣʽʚ ʪʚʝʨʜʦʾ ʬʘʟʠ - ʢʨʠʩʪʘʣʽʚ ʣʴʦʜʫ ʘʙʦ ʭʣʦʨʠʩʪʦʛʦ ʢʘʣʴʮʽʶ ʚʞʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 

ʥʠʞʯʝ -40 Üʉ, ʷʢʽ ʤʦʞʫʪʴ ʟʘʢʫʧʦʨʠʪʠ ʧʨʦʚʽʜ ʧʦʜʘʯʽ ʽʥʛʽʙʽʪʦʨʫ ʜʦ ʩʚʝʨʜʣʦʚʠʥʠ. 

ʆʩʥʦʚʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʜʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʛʽʜʨʘʪʦʫʪʚʦʨʝʥʥʷ ʻ ʟʘʢʘʯʫʚʘʥʥʷ ʽʥʛʽʙʽʪʦʨʘ 

ʚ ʟʘʪʨʫʙʥʠʡ ʧʨʦʩʪʽʨ ʩʚʝʨʜʣʦʚʠʥʠ. ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʻ ʨʝʘʛʝʥʪ ɼʝʛʽʪʨʘʪ 4010 ʤʘʨʢʠ 

ɸ ʽ ɺ, ʷʢʠʡ ʩʣʫʞʠʪʴ ʚʽʜʤʽʥʥʦʶ ʟʘʤʽʥʦʶ ʤʝʪʘʥʦʣʫ. 

ɼʝʛʽʜʨʘʪ 4010 ʤʘʨʢʠ ɸ ʽ ɺ ʻ ʽʥʛʽʙʽʪʦʨʘʤʠ ʛʽʜʨʦʫʪʚʦʨʝʥʥʷ ʪʝʨʤʦʜʠʥʘʤʽʯʥʦʾ ʜʽʾ, 

ʘʥʪʠʘʛʣʦʤʝʨʘʪʠ ʷʢʠʭ ʤʘʶʪʴ ʧʨʠʥʮʠʧʦʚʦ ʽʥʰʫ ʜʽʶ - ʧʦʣʽʤʝʨʥʘ ʦʩʥʦʚʘ, ʷʢʠʭ ʧʝʨʝʰʢʦʜʞʘʻ 

ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʤʽʢʨʦʯʘʩʪʠʥʦʢ ʫ ʙʽʣʴʰʽ ʽ ʪʠʤ ʩʘʤʠʤ ʧʦʚʥʽʩʪʶ ʟʘʧʦʙʽʛʘʻ ʫʪʚʦʨʝʥʥʶ 

ʛʽʜʨʘʪʥʠʭ ʧʨʦʙʦʢ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʜʦʚʝʜʝʥʘ ʜʦʮʽʣʴʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʣʦʨʠʩʪʦʛʦ ʢʘʣʴʮʽʶ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʧʠʪʦʤʠʭ ʚʠʪʨʘʪ ʜʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʛʽʜʨʘʪʦʫʪʚʦʨʝʥʥʷ. ɿʙʽʣʴʰʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʣʦʨʠʩʪʦʛʦ ʢʘʣʴʮʽʶ ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʡʦʛʦ ʚʠʪʨʘʪʦʶ ʻ ʧʨʽʦʨʠʪʝʪʥʠʤ 

ʟʘʚʜʘʥʥʷʤ, ʘʜʞʝ ʧʝʨʝʚʠʪʨʘʪʘ ʽʥʛʽʙʽʪʦʨʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʡʚʠʭ ʚʠʪʨʘʪ, ʱʦ ʻ ʚʢʨʘʡ 

ʥʝʙʘʞʘʥʠʤ. ʆʧʪʠʤʽʟʫʚʘʪʠ ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʣʦʨʠʩʪʦʛʦ ʢʘʣʴʮʽʶ ʤʦʞʥʘ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʧʦʜʘʯʽ ʽʥʛʽʙʽʪʦʨʫ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʨʘʭʫʥʢʽʚ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤʠ ʚʠʪʨʘʪʘʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʽʥʛʽʙʽʪʦʨʽʚ, ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʾʭ ʝʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ. ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʝʪʘʥʦʣʦʤ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʣʦʨʠʩʪʦʛʦ ʢʘʣʴʮʽʶ ʷʢ ʽʥʛʽʙʽʪʦʨ ʛʽʜʨʘʪʦʫʪʚʦʨʝʥʥʷ ʥʘʡʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʦ 

ʚʠʧʨʘʚʜʘʥʝ ʪʘ ʚʠʛʽʜʥʝ. ɿʘʛʘʣʴʥʽ ʚʠʪʨʘʪʠ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʭʣʦʨʠʩʪʦʛʦ ʢʘʣʴʮʽʶ ʧʨʘʢʪʠʯʥʦ 

ʚ 2 ʨʘʟʠ ʤʝʥʰʽ ʚʽʜ ʚʠʪʨʘʪ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʘʥʦʣʫ. 
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ɽʂʈɸʅʋʖʏɯ ɼʆʄɯʐʂʀ ɹʋʈʆɺʀʍ ʇʈʆʄʀɺɸʃʔʅʀʍ ʈɯɼʀʅ 

 

ʅʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʧʦʢʨʘʱʝʥʥʷ ʥʘʬʪʦʛʘʟʦʚʽʜʜʘʯʽ ʻ ʟʙʝʨʝʞʝʥʥʷ 

ʧʦʨʠʩʪʦʩʪʽ ʪʘ ʧʨʦʥʠʢʥʦʩʪʽ ʧʦʨʽʜ-ʢʦʣʝʢʪʦʨʽʚ ʚ ʧʨʦʮʝʩʽ ʾʭ  ʧʝʨʚʠʥʥʦʛʦ ʨʦʟʢʨʠʪʪʷ  ʧʽʜ ʯʘʩ 

ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ, ʪʦʙʪʦ ʤʽʥʽʤʽʟʘʮʽʷ ʧʦʪʨʘʧʣʷʥʥʷ ʚ ʥʠʭ ʬʽʣʴʪʨʘʪʫ ʪʘ ʪʚʝʨʜʦʾ ʬʘʟʠ 

ʙʫʨʦʚʠʭ ʧʨʦʤʠʚʘʣʴʥʠʭ ʨʽʜʠʥ (ɹʇʈ). ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʧʝʨʚʠʥʥʦʛʦ ʨʦʟʢʨʠʪʪʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʙʝʟʛʣʠʥʠʩʪʽ ʙʽʦʧʦʣʽʤʝʨʥʽ ʨʦʟʯʠʥʠ, ʚ ʷʢʠʭ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʙʽʦʧʦʣʽʤʝʨʥʽ ʨʝʘʛʝʥʪʠ, ʷʢ ʩʪʨʫʢʪʫʨʦʫʪʚʦʨʶʚʘʯʽ, ʘ ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ 

ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ï ʨʝʘʛʝʥʪʠ ʥʘ ʦʩʥʦʚʽ ʚʦʜʦʨʦʟʯʠʥʥʠʭ ʝʬʽʨʽʚ ʮʝʣʶʣʦʟʠ [1]. 

ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʶ ʧʣʘʩʪʘ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ ʩʢʣʘʜ ʪʚʝʨʜʦʾ ʬʘʟʠ ɹʇʈ ʤʘʻ 

ʚʽʜʧʦʚʽʜʘʪʠ ʩʪʨʫʢʪʫʨʽ ʧʦʨʦʚʦʛʦ ʧʨʦʩʪʦʨʫ [2]. ʎʝ ʩʧʨʠʷʪʠʤʝ ʰʚʠʜʢʦʤʫ ʫʪʚʦʨʝʥʥʶ 

ʬʽʣʴʪʨʘʮʽʡʥʦʾ ʢʽʨʢʠ, ʱʦ ʚʠʢʦʥʫʚʘʪʠʤʝ ʬʫʥʢʮʽʾ ʙʘʨ'ʻʨʫ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʧʨʦʥʠʢʥʝʥʥʷ 

ʪʚʝʨʜʦʾ ʬʘʟʠ ʫ ʧʣʘʩʪ. ɿʘʙʨʫʜʥʝʥʥʷ, ʚʠʢʣʠʢʘʥʦʛʦ ʤʠʪʪʻʚʦʶ ʬʽʣʴʪʨʘʮʽʻʶ, ʤʦʞʥʘ 

ʫʥʠʢʥʫʪʠ, ʷʢʱʦ ʪʚʝʨʜʘ ʬʘʟʘ ʧʨʦʤʠʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʘ ʩʘʤʝ, ʝʢʨʘʥʫʶʯʽ ʤʘʪʝʨʽʘʣʠ, 

ʟʦʢʨʝʤʘ, ʢʘʨʙʦʥʘʪʠ, ʧʽʜʜʘʶʪʴʩʷ ʨʦʟʯʠʥʝʥʥʶ ʢʠʩʣʦʪʘʤʠ. 

ʆʜʥʠʤ ʽʟ ʥʘʧʨʷʤʽʚ ʚʠʨʽʰʝʥʥʷ ʜʘʥʦʛʦ ʟʘʚʜʘʥʥʷ ʻ ʚʚʝʜʝʥʥʷ ʚ ʢʦʤʧʦʥʝʥʪʥʠʡ ʩʢʣʘʜ ɹʇʈ 

ʨʝʘʛʝʥʪʽʚ/ʤʘʪʝʨʽʘʣʽʚ ʙʣʦʢʘʪʦʨʽʚ, ʘʙʦ, ʷʢ ʽʥʘʢʰʝ ʾʭ ʥʘʟʠʚʘʶʪʴ ï ʢʦʣʴʤʘʪʘʥʪʠ. ʇʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʚ ʩʢʣʘʜʽ ɹʇʈ ʧʦʥʠʞʫʚʘʯʽʚ ʬʽʣʴʪʨʘʮʽʾ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʢʘʨʙʦʥʘʪʦʤ ʢʘʣʴʮʽʶ 

ʨʽʟʥʦʾ ʬʨʘʢʮʽʾ ʟʥʠʞʫʻʪʴʩʷ ʧʨʦʥʠʢʥʽʩʪʴ ʬʽʣʴʪʨʘʮʽʡʥʦʾ ʢʽʨʢʠ (ʢʦʣʴʤʘʪʘʮʽʡʥʠʡ ʝʢʨʘʥ), 

ʬʨʘʢʮʽʡʥʠʡ ʩʢʣʘʜ ʢʘʨʙʦʥʘʪʫ ʢʘʣʴʮʽʶ ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʥʠʢʥʽʩʪʴ ʬʽʣʴʪʨʘʮʽʡʥʦʾ ʢʽʨʢʠ, ʘ 

ʦʪʞʝ, ʽ ʥʘ ʧʦʢʘʟʥʠʢʠ ʬʽʣʴʪʨʘʮʽʾ ʙʫʨʦʚʦʛʦ ʨʦʟʯʠʥʫ (ʤʠʪʪʻʚʘ ʬʽʣʴʪʨʘʮʽʷ, ʰʚʠʜʢʽʩʪʴ 

ʬʽʣʴʪʨʘʮʽʾ ʽ ʟʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʧʨʦʥʠʢʥʦʛʦ ʬʽʣʴʪʨʘʪʫ). 

ʗʢ ʧʨʠʢʣʘʜ, ʚ ʫʤʦʚʘʭ ʨʦʜʦʚʠʱ ɼɼʟ, ʧʽʜ ʯʘʩ ʧʨʦʭʦʜʞʝʥʥʷ ʧʦʪʫʞʥʦʾ ʪʦʚʱʽ 

ʚʝʨʭʥʴʦʚʽʟʝʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ, ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʦʩʠʧʘʥʥʷ ʽ ʦʙʚʘʣʶʚʘʥʥʷ ʥʝʩʪʽʡʢʠʭ 

ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ, ʛʫʩʪʠʥʫ ʙʫʨʦʚʦʛʦ ʨʦʟʯʠʥʫ ʧʽʜʪʨʠʤʫʶʪʴ ʥʘ ʨʽʚʥʽ 1260-1380 ʢʛ/ʤ3.  ʇʨʠ 

ʮʴʦʤʫ ʚʠʥʠʢʘʶʪʴ ʩʢʣʘʜʥʦʱʽ ʧʨʦʭʦʜʞʝʥʥʷ ʜʽʣʷʥʦʢ ʟ ʧʦʪʝʥʮʽʡʥʠʤʠ ʟʦʥʘʤʠ ʧʦʛʣʠʥʘʥʴ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʦ ʧʽʜʽʙʨʘʥʦʛʦ ʬʨʘʢʮʽʡʥʦʛʦ ʩʢʣʘʜʫ ʥʘʧʦʚʥʶʚʘʯʘ ʥʘ ʦʩʥʦʚʽ 

"ʤʘʨʤʫʨʦʚʦʾ ʢʨʠʭʪʠ" ʟʘʙʝʟʧʝʯʫʻ ʫʩʧʽʰʥʝ ʧʨʦʭʦʜʞʝʥʥʷ ʪʘʢʠʭ ʚʽʜʢʣʘʜʽʚ, ʤʽʥʽʤʽʟʫʻ 

ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʬʽʣʴʪʨʘʮʽʡʥʦ-ʻʤʥʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʣʝʢʪʦʨʽʚ.  

ʆʩʥʦʚʥʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʝʢʨʘʥʫʶʯʠʭ ʜʦʤʽʰʦʢ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 1. 
 

ʊʘʙʣʠʮʷ 1.  

ʅʘʟʚʘ ʧʦʢʘʟʥʠʢʘ ʅʦʨʤʘ 

ɼʦʩʣʽʜʞʝʥʽ ʟʥʘʯʝʥʥʷ 

ʂʘʨʙʦʥʘʪ 

ʢʘʣʴʮʽʶ 15 

ʂʘʨʙʦʥʘʪ 

ʢʘʣʴʮʽʶ 40 

ʄʘʨʤʫʨʦʚʘ  

ʢʨʠʭʪʘ 0-200 

ɺʦʜʥʝʚʠʡ ʧʦʢʘʟʥʠʢ (ʨʅ) ʚ.ʨ. ʟ 

ʤʘʩʦʚʦʶ ʯʘʩʪʢʦʶ ʧʨʦʜʫʢʪʫ 10 % 
9 9,57 9,49 9,59 

ɺʦʣʦʛʽʩʪʴ, % 0,2 0,08 0,03 0,03 

ɿʘʣʠʰʦʢ, ʥʝ ʨʦʟʯʠʥʥʠʡ ʚ ʅʉɯ, % 0,04 0,02 0,022 0,025 
 

ɼʣʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠʛʦʪʦʚʣʝʥʦ ʙʘʟʦʚʠʡ ʤʦʜʝʣʴʥʠʡ ɹʇʈ. ʂʦʤʧʦʥʝʥʪʥʠʡ 

ʩʢʣʘʜ ʙʝʟʛʣʠʥʠʩʪʦʾ ʙʽʦʧʦʣʽʤʝʨʥʦʾ ʨʽʜʠʥʠ, %: ʢʩʘʥʪʘʪʘʥʦʚʠʡ ʙʽʦʧʦʣʽʤʝʨ ï0,5, ʇɸʎ ï 0,2, 

ʤʦʜʠʬʽʢʦʚʘʥʠʡ ʢʨʦʭʤʘʣʴ ï 2,0, ʙʽʦʮʠʜ ï 0,05, ʩʫʣʴʬʦʚʘʥʠʡ ʘʩʬʘʣʴʪ ï 2, ʥʝʦʨʛʘʥʽʯʥʠʡ 

ʽʥʛʽʙʽʪʦʨ ï 10, ʟʤʘʱʫʚʘʣʴʥʘ ʜʦʤʽʰʢʘ ï 2, ʦʙʚʘʞʥʶʚʘʯ-ʢʨʝʡʜʘ ï 5, ʧʽʥʦʛʘʩʥʠʢ ï 0,3, NaOH 

ï 0,1, ʥʘʬʪʘ ï 4. 



ʉɽʂʎɯʗ ï ʊɽʍʅʆʃʆɻɯɰ ɺʀɼʆɹʋʊʂʋ, ʇɽʈɽʈʆɹʂʀ ʊɸ ʊʈɸʅʉʇʆʈʊʋɺɸʅʅʗ ʂʆʈʀʉʅʀʍ ʂʆʇɸʃʀʅ 

ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  

çʄʆʃʆɼʔ: ʅɸʋʂɸ ʊɸ ɯʅʅʆɺɸʎɯɰè, 22-24 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. 
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ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʚʧʣʠʚʫ ʝʢʨʘʥʫʶʯʠʭ ʜʦʤʽʰʦʢ ʥʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ɹʇʈ ʟ ʝʢʨʘʥʫʶʯʠʤʠ ʜʦʤʽʰʢʘʤʠ ʚ ʢʽʣʴʢʦʩʪʽ 1 % ʪʘ 5 %  ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 2. 
 

ʊʘʙʣʠʮʷ 2. 

ʅʘʟʚʘ  ʨʦʟʯʠʥʫ 

ʇʘʨʘʤʝʪʨʠ ʨʦʟʯʠʥʫ 
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ɹʘʟʦʚʠʡ ʨʦʟʯʠʥ 1120 108 4 
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ɹʘʟʦʚʠʡ ʨʦʟʯʠʥ + 1 %  

ʢʘʨʙʦʥʘʪʫ ʢʘʣʴʮʽʶ 15 
1140 112 4 
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ɹʘʟʦʚʠʡ ʨʦʟʯʠʥ + 5 %  

ʢʘʨʙʦʥʘʪʫ ʢʘʣʴʮʽʶ 15 
1150 108 3,5 
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ɹʘʟʦʚʠʡ ʨʦʟʯʠʥ + 1 % 

ʢʘʨʙʦʥʘʪʫ ʢʘʣʴʮʽʶ 40 
1140 112 3,1 
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ɹʘʟʦʚʠʡ ʨʦʟʯʠʥ + 5 % 

ʢʘʨʙʦʥʘʪʫ ʢʘʣʴʮʽʶ 40 
1160 120 3,1 
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ʤʘʨʤʫʨʦʚʦʾ ʢʨʠʭʪʠ 0-
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ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʦʜʘʚʘʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʜʦʤʽʰʦʢ 

ʜʦʟʚʦʣʷʻ, ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʛʫʩʪʠʥʠ ɹʇʈ ʥʝ ʩʧʨʠʯʠʥʷʪʠ ʥʝʛʘʪʠʚʥʫ ʟʤʽʥʫ ʨʝʦʣʦʛʽʯʥʠʭ ʪʘ 

ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʘʥʦʾ ʧʨʦʤʠʚʘʣʴʥʦʾ ʨʽʜʠʥʠ, ʩʧʨʠʷʻ ʟʤʝʥʰʝʥʥʶ 

ʬʽʣʴʪʨʘʮʽʾ ɹʇʈ ʟʘ ʨʘʭʫʥʦʢ ʬʦʨʤʫʚʘʥʥʷ ʫʱʽʣʴʥʝʥʦʛʦ ʝʢʨʘʥʫ ʥʘ ʬʽʣʴʪʨʘʮʽʡʥʽʡ ʢʽʨʮʽ, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʩʦʢʽ ʝʢʨʘʥʫʶʯʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʧʨʠ ʮʴʦʤʫ ʨʦʩʪʫ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʨʪʷ ʢʽʨʢʠ 

(ʂʊʂ) ʥʝ ʚʠʷʚʣʝʥʦ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʝʢʨʘʥʫʶʯʠʭ ʜʦʤʽʰʦʢ (ʂʘʨʙʦʥʘʪ ʢʘʣʴʮʽʶ 15, ʂʘʨʙʦʥʘʪ 

ʢʘʣʴʮʽʶ 40, ʄʘʨʤʫʨʦʚʘ ʢʨʠʭʪʘ 0-200) ʚʩʪʘʥʦʚʣʝʥʦ ʾʭ ʪʝʭʥʦʣʦʛʽʯʥʫ ʟʨʫʯʥʽʩʪʴ ʪʘ 

ʜʦʮʽʣʴʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ɹʇʈ ʧʽʜ ʯʘʩ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʪʘ ʧʝʨʚʠʥʥʦʛʦ ʨʦʟʢʨʠʪʪʷ 

ʢʦʣʝʢʪʦʨʽʚ. ʆʢʨʽʤ ʪʦʛʦ, ʜʘʥʽ ʤʘʪʝʨʽʘʣʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʷʢ 

ʦʙʚʘʞʥʶʚʘʯʽ/ʝʢʨʘʥʫʶʯʽ ʢʦʤʧʦʟʠʪʠ ʜʣʷ ʨʽʜʠʥ ʛʣʫʰʽʥʥʷ ʪʘ ʩʠʩʪʝʤ ʧʝʨʬʦʨʘʮʽʾ. 
 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ʂʦʮʢʫʣʠʯ ʗ.ʉ. ɸʥʘʣʽʟ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʤʠʚʘʣʴʥʠʭ ʨʽʜʠʥ ʜʣʷ ʧʝʨʚʠʥʥʦʛʦ 
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ʂʫʣʠʢ ʆ.ɺ., ʤʘʛʽʩʪʨ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 185 ʅʘʬʪʦʛʘʟʦʚʘ ʽʥʞʝʥʝʨʽʷ ʪʘ ʪʝʭʥʦʣʦʛʽʾ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɼʘʚʠʜʝʥʢʦ ʆ.ʄ., ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʥʘʬʪʦʛʘʟʦʚʦʾ 

ʽʥʞʝʥʝʨʽʾ ʪʘ ʙʫʨʽʥʥʷ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʄɽʍɸʅɯɿʄʀ ʆɹɺʆɼʅɽʅʅʗ ʉɺɽʈɼʃʆɺʀʅ ʊɸ ɹʆʈʆʊʔɹɸ ɿ ʅʀʄʀ 

 

ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʧʨʠ ʚʠʜʦʙʫʚʘʥʥʽ ʥʘʬʪʠ ʟ ʤʘʩʠʚʥʠʭ ʢʘʨʙʦʥʘʪʥʠʭ 

ʧʦʢʣʘʜʽʚ ʟ ʧʽʜʩʪʠʣʘʶʯʦʶ ʚʦʜʦʶ ʻ: ʬʽʣʴʪʨʘʮʽʷ ʚʦʜʠ ʯʝʨʝʟ ʪʨʽʱʠʥʠ ʪʘ ʚʠʩʦʢʦʧʨʦʥʠʢʥʽ 

ʢʘʥʘʣʠ ʘʙʦ ʢʦʥʫʩʦʫʪʚʦʨʝʥʥʷ. ʇʽʜ ʢʦʥʫʩʦʫʪʚʦʨʝʥʥʷʤ ʨʦʟʫʤʽʶʪʴ ʧʨʦʮʝʩ ʧʽʜʪʷʛʫʚʘʥʥʷ 

ʚʦʜʠ ʟ ʚʦʜʦʥʘʩʠʯʝʥʦʛʦ ʛʦʨʠʟʦʥʪʫ, ʱʦ ʧʽʜʩʪʠʣʘʻ, ʜʦ ʥʠʞʥʴʦʛʦ ʽʥʪʝʨʚʘʣʫ ʧʝʨʬʦʨʘʮʽʾ 

ʜʦʙʫʚʥʦʾ ʩʚʝʨʜʣʦʚʠʥʠ. ɽʬʝʢʪʠʚʥʠʤʠ ʤʝʪʦʜʘʤʠ ʙʦʨʦʪʴʙʠ ʟ ʢʦʥʫʩʦʫʪʚʦʨʝʥʥʷʤ ʥʠʥʽ 

ʚʚʘʞʘʶʪʴʩʷ: 

- ʟʤʝʥʰʝʥʥʷ ʚʽʜʥʦʩʥʦʾ ʬʘʟʦʚʦʾ ʧʨʦʥʠʢʥʦʩʪʽ ʚʦʜʠ; 

- ʟʥʠʞʝʥʥʷ ʤʦʙʽʣʴʥʦʩʪʽ ʚʦʜʠ ʟʘ ʨʘʭʫʥʦʢ ʟʚʝʣʠʢʦʝʥʥʷ ʾʾ ʚ'ʷʟʢʦʩʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʪʝʭʥʦʣʦʛʽʾ ʧʦʣʽʤʝʨʥʦʛʦ ʟʘʚʦʜʥʝʥʥʷ; 

- ʩʪʚʦʨʝʥʥʷ ʥʝʧʨʦʥʠʢʥʦʛʦ ʙʘʨ'ʻʨʫ ʫ ʧʦʨʦʚʦʤʫ ʧʨʦʩʪʦʨʽ. 

ʄʝʪʘ ʚʝʣʠʢʦʦʙ'ʻʤʥʠʭ ʨʝʤʦʥʪʥʦ-ʽʟʦʣʷʮʽʡʥʠʭ ʨʦʙʽʪ (ɺʈɯʈ) - ʩʪʚʦʨʝʥʥʷ ʧʝʨʝʰʢʦʜʠ ʫ 

ʚʠʛʣʷʜʽ ʝʢʨʘʥʫ ʥʘ ʰʣʷʭʫ ʬʽʣʴʪʨʘʮʽʾ ʧʽʜʦʰʦʚʥʦʾ ʚʦʜʠ ʧʨʠ ʢʦʥʫʩʦʫʪʚʦʨʝʥʥʽ. ɼʣʷ ʮʴʦʛʦ ʥʘ 

ʩʚʝʨʜʣʦʚʠʥʘʭ, ʟʘ ʷʢʠʤʠ ʜʽʘʛʥʦʩʪʦʚʘʥʦ ʢʦʥʫʩʦʫʪʚʦʨʝʥʥʷ (ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʽʘʛʥʦʩʪʠʯʥʠʭ 

ʛʨʘʬʽʢʽʚ ʏʝʥʘ, ʘʙʦ ʥʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘʧʠʩʫ ʧʨʦʬʽʣʶ ʧʨʠʧʣʠʚʫ ʧʦ ʩʪʦʚʙʫʨʫ 

ʩʚʝʨʜʣʦʚʠʥʠ), ʧʨʦʚʦʜʠʪʴʩʷ ʧʝʨʬʦʨʘʮʽʷ ʽʥʪʝʨʚʘʣʫ ʥʠʞʯʝ ʧʨʘʮʶʶʯʦʛʦ, ʟʘʢʘʯʫʻʪʴʩʷ ʦʙʩʷʛ 

ʧʦʣʽʤʝʨʥʦʛʦ ʛʝʣʶ, ʩʧʝʮʽʘʣʴʥʽ ʦʪʚʦʨʠ ʧʦʪʽʤ ʽʟʦʣʶʶʪʴʩʷ, ʽ ʩʚʝʨʜʣʦʚʠʥʘ ʟʘʧʫʩʢʫ. 

ʆʜʥʠʤ ʟ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʚʧʣʠʚʫ ʥʘ ʧʣʘʩʪ, ʱʦ ʟʥʠʞʫʻ ʧʨʦʥʠʢʥʽʩʪʴ 

ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʢʘʥʘʣʽʚ ʽ ʩʧʨʠʷʻ ʚʠʨʽʚʥʶʚʘʥʥʶ ʧʨʦʬʽʣʶ ʚʠʪʽʩʥʝʥʥʷ ʥʘʬʪʠ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʦʣʽʤʝʨʥʦʛʦ ʟʘʚʦʜʥʝʥʥʷ. ʇʦʣʽʤʝʨʥʝ ʟʘʚʦʜʥʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʜʦʜʘʚʘʥʥʽ ʧʦʣʽʤʝʨʫ ʫ ʚʦʜʫ ʜʣʷ 

ʟʥʠʞʝʥʥʷ ʾʾ ʤʦʙʽʣʴʥʦʩʪʽ. ʅʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʤʠ ʨʝʘʛʝʥʪʘʤʠ ʜʣʷ ʧʦʣʽʤʝʨʥʦʛʦ 

ʟʘʚʦʜʥʝʥʥʷ ʻ ʨʦʟʯʠʥʠ ʧʦʣʽʘʢʨʠʣʘʤʽʜʫ (ʇɸɸ), ʢʦʧʦʣʽʤʝʨʠ ʘʢʨʠʣʦʚʦʾ ʢʠʩʣʦʪʠ ʘʙʦ 

ʢʩʘʥʪʘʥʦʚʘ ʩʤʦʣʘ. ɺʠʙʽʨ ʥʝʦʙʭʽʜʥʦʛʦ ʨʝʘʛʝʥʪʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʪʘ 

ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. 

ʇʨʠʚʘʪʥʠʤ ʚʠʧʘʜʢʦʤ ʧʦʣʽʤʝʨʥʦʛʦ ʟʘʚʦʜʥʝʥʥʷ ʻ ʩʪʚʦʨʝʥʥʷ ʧʦʣʽʤʝʨʥʠʭ 

ʚʦʜʦʥʝʧʨʦʥʠʢʥʠʭ ʙʘʨ'ʻʨʽʚ ʧʦʙʣʠʟʫ ɺʅʂ, ʱʦ ʦʙʤʝʞʫʶʪʴ ʨʫʭ ʚʦʜʠ ʚʠʩʦʢʦʧʨʦʥʠʢʥʠʤʠ 

ʧʨʦʧʣʘʩʪʢʘʤʠ. ʄʝʪʦʜ ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʠʪʠ ʢʨʠʪʠʯʥʠʡ ʙʝʟʚʦʜʥʠʡ ʜʝʙʽʪ ʟ ʥʘʬʪʠ ʪʘ ʟʥʠʟʠʪʠ 

ʪʝʤʧʠ ʦʙʚʦʜʥʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ. ʈʦʟʤʽʨ ʥʝʧʨʦʥʠʢʥʦʛʦ ʙʘʨ'ʻʨʫ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʛʝʦʣʦʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʧʦʢʣʘʜʫ ʽ ʧʘʨʘʤʝʪʨʘʤʠ ʨʦʙʦʪʠ ʩʚʝʨʜʣʦʚʠʥʠ (ʧʣʘʩʪʦʚʦʛʦ 

ʪʠʩʢʫ, ʚʝʣʠʯʠʥʠ ʜʝʧʨʝʩʽʾ, ʪʦʚʱʠʥʠ ʧʣʘʩʪʘ, ʧʨʦʥʠʢʥʦʩʪʽ, ʩʪʫʧʝʥʷ ʘʥʽʟʦʪʨʦʧʽʾ ʧʣʘʩʪʘ, 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʦʙʽʣʴʥʦʩʪʽ ʥʘʬʪʠ ʽ ʚʦʜʠ ʪʦʱʦ). ɼʣʷ ʫʩʧʽʰʥʦʾ ʽʟʦʣʷʮʽʾ ʚʦʜʦʧʨʠʪʦʢʫ 

ʨʝʢʦʤʝʥʜʦʚʘʥʠʡ ʨʦʟʤʽʨ ʥʝʧʨʦʥʠʢʥʦʛʦ ʝʢʨʘʥʫ ʧʦʚʠʥʝʥ ʩʪʘʥʦʚʠʪʠ 5-10 ʤ ʟʘʚʪʦʚʰʢʠ ʜʦ 

2 ʤ. ʅʘ ʜʘʥʠʡ ʯʘʩ ʨʦʟʨʦʙʣʝʥʦ ʪʘ ʚʠʧʨʦʙʫʚʘʥʦ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʩʝʣʝʢʪʠʚʥʠʭ ʪʘ 

ʥʝʩʝʣʝʢʪʠʚʥʠʭ ʩʢʣʘʜʽʚ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʈɯʈ. ʊʘʢʦʞ, ʷʢ ʽ ʜʣʷ ʧʦʣʽʤʝʨʥʦʛʦ ʟʘʚʦʜʥʝʥʥʷ, 

ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʤʠ ʻ ʛʝʣʝʫʪʚʦʨʶʶʯʽ ʩʢʣʘʜʠ ʥʘ ʦʩʥʦʚʽ ʛʽʜʨʦʣʽʟʦʚʘʥʦʛʦ 

ʧʦʣʽʘʢʨʠʣʘʤʽʜʫ (ʇɸɸ). ʏʘʩʪʦ ʪʘʢʽ ʛʝʣʝʫʪʚʦʨʶʶʯʽ ʩʢʣʘʜʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʦʚʩʶʜʥʦ ʚ 

ʧʦʻʜʥʘʥʥʽ ʟ ʨʽʟʥʠʤʠ ʮʝʤʝʥʪʥʠʤʠ ʪʘʤʧʦʥʘʞʥʠʤʠ ʨʦʟʯʠʥʘʤʠ ʘʙʦ ʦʨʛʘʥʽʯʥʠʤʠ 

ʢʦʤʧʦʟʠʮʽʷʤʠ, ʱʦ ʟʘʪʚʝʨʜʞʫʶʪʴʩʷ. 

ʅʘ ʜʘʥʠʡ ʯʘʩ ʨʦʟʨʦʙʣʝʥʦ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʠʭ ʩʢʣʘʜʽʚ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʨʝʤʦʥʪʥʦ-

ʽʟʦʣʷʮʽʡʥʠʭ ʨʦʙʽʪ. ʅʝʩʝʣʝʢʪʠʚʥʽ ʤʘʪʝʨʽʘʣʠ ʜʽʶʪʴ ʟʘ ʧʨʠʥʮʠʧʦʤ ʽʟʦʣʴʦʚʘʥʦʛʦ ʽʥʪʝʨʚʘʣʫ 

ʧʣʘʩʪ ʚʽʜ ʜʦʙʫʚʥʦʾ ʩʚʝʨʜʣʦʚʠʥʠ, ʪʠʤ ʩʘʤʠʤ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʨʦʟʨʦʙʢʠ ʥʝʦʙʭʽʜʥʦ 

ʧʨʦʚʝʜʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ ʧʦʚʪʦʨʥʦʛʦ ʨʦʟʪʠʥʫ ʥʘʬʪʦʥʘʩʠʯʝʥʦʛʦ ʽʥʪʝʨʚʘʣʫ. 

ɹʽʣʴʰ ʟʨʫʯʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʻ ʩʝʣʝʢʪʠʚʥʽ ʢʦʤʧʦʟʠʮʽʾ, ʷʢʽ ʟʙʽʣʴʰʫʶʪʴ ʬʽʣʴʪʨʘʮʽʡʥʠʡ 



ʉɽʂʎɯʗ ï ʊɽʍʅʆʃʆɻɯɰ ɺʀɼʆɹʋʊʂʋ, ʇɽʈɽʈʆɹʂʀ ʊɸ ʊʈɸʅʉʇʆʈʊʋɺɸʅʅʗ ʂʆʈʀʉʅʀʍ ʂʆʇɸʃʀʅ 

ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  
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ʦʧʽʨ ʚʦʜʠ ʟʘ ʨʘʭʫʥʦʢ ʟʤʽʥʠ ʧʨʦʥʠʢʥʦʩʪʽ ʧʦʨʦʚʦʛʦ ʧʨʦʩʪʦʨʫ ʚ ʟʦʥʽ ʥʘʚʢʦʣʦ ʩʚʝʨʜʣʦʚʠʥʠ 

(ʥʘʧʨʠʢʣʘʜ, ʛʝʣʝʫʪʚʦʨʶʶʯʽ ʢʦʤʧʦʟʠʮʽʾ). 

ʆʜʥʽʻʶ ʟ ʪʠʧʽʚ ʧʦʣʽʤʝʨʥʠʭ ʛʝʣʽʚ ʱʦʜʦ ɺʈɯʈ ʻ ʦʙ'ʻʤʥʠʡ ʛʝʣʴ (çstrongè gel). ʊʘʢʠʡ ʪʠʧ 

ʛʝʣʶ ʟʘʡʤʘʻ ʚʝʣʠʢʫ ʯʘʩʪʠʥʫ ʧʦʨʦʚʦʛʦ ʧʨʦʩʪʦʨʫ, ʟʘ ʚʠʥʷʪʢʦʤ ʥʝʜʦʩʪʫʧʥʦʛʦ ʧʦʨʦʚʦʛʦ 

ʦʙ'ʻʤʫ. ɻʝʣʴ ʤʘʻ ʜʫʞʝ ʚʠʩʦʢʫ ʚ'ʷʟʢʽʩʪʴ ʽ ʟʘ ʨʘʭʫʥʦʢ ʩʚʦʾʭ ʨʝʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʟʥʠʞʫʻ ʧʨʦʥʠʢʥʽʩʪʴ ʜʽʣʷʥʢʠ ʧʨʠʙʣʠʟʥʦ ʥʘ 2-5 ʧʦʨʷʜʢʽʚ. ʄʽʥʫʩʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʦʛʦ 

ʛʝʣʶ ʻ ʦʙʤʝʞʝʥʥʷ ʟʘ ʦʙʩʷʛʦʤ ʡʦʛʦ ʥʘʢʘʯʫʚʘʥʥʷ. 

ʋ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʘʢ ʟʚʘʥʠʡ ʜʠʩʧʝʨʩʥʠʡ ʛʝʣʴ (ñweakò gel) (ʨʠʩ. 2.2). ɺʽʥ 

ʟʘʡʤʘʻ ʥʝʚʝʣʠʢʫ ʯʘʩʪʢʫ ʚʽʜ ʧʦʨʦʚʦʛʦ ʦʙ'ʻʤʫ, ʟʘʟʚʠʯʘʡ ʫ çʚʫʟʴʢʠʭ ʤʽʩʮʷʭè, ʪʠʤ ʩʘʤʠʤ 

ʟʥʠʞʫʶʯʠ ʧʨʦʥʠʢʥʽʩʪʴ ʽ ʟʘʟʚʠʯʘʡ ʤʘʻ ʥʠʟʴʢʫ ʚ'ʷʟʢʽʩʪʴ. ʋʪʚʦʨʝʥʥʷ ʛʝʣʶ ʤʦʞʣʠʚʝ ʧʨʠ 

ʟʤʽʰʫʚʘʥʥʽ ʽʟ ʧʣʘʩʪʦʚʦʶ ʚʦʜʦʶ. ɺʘʞʣʠʚʘ ʚʣʘʩʪʠʚʽʩʪʴ ʛʝʣʶ ï ʬʘʢʪʦʨ ʟʘʣʠʰʢʦʚʦʛʦ ʦʧʦʨʫ 

ʧʦ ʚʦʜʽ ï ʤʘʻ ʙʫʪʠ ʥʘʙʘʛʘʪʦ ʚʝʣʠʢʦʶ ʟʘ 1. ɺʦʥʦ ʧʦʢʘʟʫʻ, ʥʘʩʢʽʣʴʢʠ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʝʣʶ ʙʫʣʘ ʟʥʠʞʝʥʘ ʧʨʦʥʠʢʥʽʩʪʴ ʧʦ ʚʦʜʽ. ʆʜʥʘʢ ʧʨʠ ʮʴʦʤʫ ʟʥʠʞʫʻʪʴʩʷ ʽ 

ʧʨʦʥʠʢʥʽʩʪʴ ʥʘʬʪʠ, ʟʘ ʨʘʭʫʥʦʢ ʮʴʦʛʦ ʪʘʢʦʞ ʚʽʜʙʫʚʘʪʠʤʝʪʴʩʷ ʟʥʠʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʩʚʝʨʜʣʦʚʠʥ ʽ ʧʦʪʨʽʙʥʦ ʫʥʠʢʘʪʠ ʟʘʢʘʯʫʚʘʥʥʷ ʛʝʣʶ ʚ ʧʣʘʩʪʠ, ʥʝʮʽʣʴʦʚʽ ʜʣʷ ʦʙʨʦʙʢʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ɺʈɯʈ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʝʣʝʫʪʚʦʨʶʚʘʣʴʥʠʭ ʩʢʣʘʜʽʚ ʤʦʞʫʪʴ ʙʫʪʠ 

ʦʪʨʠʤʘʥʽ ʪʘʢʽ ʝʬʝʢʪʠ: 

1. ɿʥʠʞʝʥʥʷ ʦʙʚʦʜʥʝʥʦʩʪʽ ʜʦʙʫʚʥʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ʟʘ ʨʘʭʫʥʦʢ ʦʙʤʝʞʝʥʥʷ ʧʨʠʧʣʠʚʫ 

ʚʦʜʠ ʜʦ ʩʚʝʨʜʣʦʚʠʥʠ; 

2. ɿʙʽʣʴʰʝʥʥʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʦʭʦʧʣʝʥʥʷ ʧʦ ʨʦʟʨʽʟʫ ʨʘʭʫʥʦʢ ʧʝʨʝʨʦʟʧʦʜʽʣʫ 

ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ (ʚ ʨʦʙʦʪʫ ʚʢʣʶʯʘʶʪʴʩʷ ʨʘʥʽʰʝ ʥʝ ʜʨʝʥʦʚʘʥʽ ʽʥʪʝʨʚʘʣʠ); 

3. ʋ ʨʘʟʽ ʟʥʠʞʝʥʥʷ ʧʦʪʦʯʥʦʾ ʦʙʚʦʜʥʝʥʦʩʪʽ ʚʠʥʠʢʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʟʘʭʦʜʽʚ 

ʱʦʜʦ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ ʥʘ ʩʚʝʨʜʣʦʚʠʥʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʝʪʦʜʠʢʘ ʤʦʜʝʣʶʚʘʥʥʷ ɺʈɯʈ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʠʤʫʣʷʮʽʾ ʟʘʢʘʯʫʚʘʥʥʷ 

ʧʦʣʽʤʝʨʥʦʛʦ ʨʦʟʯʠʥʫ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʙʣʠʟʴʢʦ ʜʦʩʪʦʚʽʨʥʽ ʨʝʟʫʣʴʪʘʪʠ ɺʈɯʈ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʜʘʥʠʭ. ʈʦʟʨʦʙʣʝʥʘ ʤʝʪʦʜʠʢʘ ʤʘʻ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ ʽ ʭʦʨʦʰʫ ʧʨʦʛʥʦʟʥʫ ʟʜʘʪʥʽʩʪʴ, ʪʦʙʪʦ 

ʧʨʠ ʛʨʘʤʦʪʥʽʡ ʦʧʪʠʤʽʟʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ, ʤʝʪʦʜʠʢʘ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʷʢ ʥʘ 

ʩʚʝʨʜʣʦʚʠʥʘʭ-ʢʘʥʜʠʜʘʪʘʭ ʢʦʥʢʨʝʪʥʦʛʦ ʨʦʜʦʚʠʱʘ, ʪʘʢ ʽ ʥʘ ʦʙʚʦʜʥʝʥʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ ʥʘ 

ʘʥʘʣʦʛʽʯʥʠʭ ʨʦʜʦʚʠʱʘʭ. ʄʝʪʦʜʠʢʘ ʜʦʟʚʦʣʷʻ ʚʜʦʩʢʦʥʘʣʠʪʠ ʧʽʜʭʽʜ ʤʦʜʝʣʶʚʘʥʥʷ ɺʈɯʈ ʪʘ 

ʩʢʦʨʦʪʠʪʠ ʪʝʨʤʽʥʠ ʥʘ ʨʝʘʣʽʟʘʮʽʶ ʽʥʚʝʩʪʠʮʽʡʥʦʛʦ ʧʨʦʝʢʪʫ. 
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ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʇʘʱʝʥʢʦ ʆ.ɸ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʥʘʬʪʦʛʘʟʦʚʦʾ ʽʥʞʝʥʝʨʽʾ 

ʪʘ ʙʫʨʽʥʥʷ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʇɯɼɺʀʑɽʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ ɽʂʉʇʃʋɸʊɸʎɯɰ 

ɽʃɽʂʊʈʆɺɯɼʎɽʅʊʈʆɺʆɻʆ ʅɸʉʆʉɸ ɺ ʋʉʂʃɸɼʅɽʅʀʍ ʋʄʆɺɸʍ 

 

ʉʫʯʘʩʥʘ ʥʘʬʪʦʚʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʩʪʠʢʘʻʪʴʩʷ ʟ ʙʝʟʣʽʯʯʶ ʧʝʨʝʰʢʦʜ ʫ ʨʦʟʨʦʙʮʽ 

ʥʘʬʪʦʚʠʭ ʨʦʜʦʚʠʱ. ʆʩʦʙʣʠʚʽʩʪʶ ʧʦʪʦʯʥʦʛʦ ʝʪʘʧʫ ʻ ʩʢʣʘʜʥʽʩʪʴ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ ʥʘ 

ʨʦʜʦʚʠʱʘʭ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʪʦʛʦ, ʱʦ 43% ʨʝʩʫʨʩʽʚ ʚ ʝʢʩʧʣʫʘʪʦʚʘʥʦʤʫ ʬʦʥʜʽ ʟʥʘʭʦʜʷʪʴʩʷ 

ʚ ʫʤʦʚʘʭ, ʱʦ ʫʩʢʣʘʜʥʶʶʪʴ ʚʠʜʦʙʫʪʦʢ. ʉʝʨʝʜ ʛʦʣʦʚʥʠʭ ʧʨʠʯʠʥ ʚʽʜʤʦʚʠ ʦʙʣʘʜʥʘʥʥʷ ʥʘ 

ʨʦʜʦʚʠʱʘʭ ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʩʦʣʴʦʚʽ ʚʽʜʢʣʘʜʝʥʥʷ, ʤʝʭʘʥʽʯʥʽ ʜʦʤʽʰʢʠ, 

ʘʩʬʘʣʴʪʦʩʤʦʣʦʧʘʨʘʬʽʥʦʚʽ ʚʽʜʢʣʘʜʝʥʥʷ (ɸʉʇʆ) ʪʘ ʢʦʨʦʟʽʶ ʟʘʥʫʨʶʚʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

ɸʣʝ ʥʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʩʪʘʻ ʚʠʜʦʙʫʪʦʢ ʟʘʧʘʩʽʚ ʥʘʬʪʠ, ʱʦ ʥʝ ʚʠʣʫʯʘʶʪʴʩʷ, 

ʜʝ ʧʨʦʮʝʩ ʫʪʨʫʜʥʶʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʥʘʢʦʧʠʯʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʩʦʣʝʡ, ʧʘʨʘʬʽʥʫ, ʫʪʚʦʨʝʥʥʷ 

ʝʤʫʣʴʩʽʡ, ʤʝʭʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ ʽ ʢʦʨʦʟʽʾ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʜʚʽ ʟʥʘʯʥʽ ʛʨʫʧʠ ʤʝʪʦʜʽʚ ʟʤʝʥʰʝʥʥʷ ʧʨʦʥʠʢʥʝʥʥʷ ʤʝʭʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ 

ʚ ʥʘʩʦʩʥʫ ʫʩʪʘʥʦʚʢʫ. ʋ ʧʝʨʰʫ ʛʨʫʧʫ ʚʭʦʜʷʪʴ ʪʝʭʥʽʯʥʽ ʟʘʭʦʜʠ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʬʽʣʴʪʨʘ ʥʘ ʧʨʠʡʦʤʽ ʩʚʝʨʜʣʦʚʠʥʠ ʪʘ ʥʘʜ ʥʘʩʦʩʦʤ. ɼʦ ʜʨʫʛʦʾ ʛʨʫʧʠ ʚʭʦʜʷʪʴ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʭʽʤʽʯʥʽ ʪʘ ʧʨʦʬʽʣʘʢʪʠʯʥʽ ʩʧʦʩʦʙʠ, ʪʘʢʽ ʷʢ 

ʫʧʦʚʽʣʴʥʝʥʥʷ ʜʝʧʨʝʩʽʾ ʥʘ ʧʣʘʩʪʽ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʷʢʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʦʟʯʠʥʽʚ ʜʣʷ 

ʛʣʫʰʝʥʥʷ ʪʘ ʧʨʦʤʠʚʘʥʥʷ ʨʽʜʠʥ ʪʘ ʟʘʢʨʽʧʣʝʥʥʷ ʧʨʦʧʘʥʪʘ. ʗʢʱʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʘʙʨʘʟʠʚʥʽ 

ʤʝʭʘʥʽʯʥʽ ʜʦʤʽʰʢʠ ʟ ʚʫʟʣʘʤʠ ɻʅʆ, ʪʦ ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʷʜʫ ʧʨʦʮʝʩʽʚ, ʚʢʣʶʯʘʶʯʠ 

ʨʘʜʽʘʣʴʥʠʡ ʟʥʦʩ ʧʽʜʰʠʧʥʠʢʽʚ ɽʎʅ, ʧʨʦʤʠʚʘʥʥʷ ʽ ʟʥʦʩ ʱʘʙʣʽʚ, ʟʘʩʤʽʯʝʥʥʷ ʥʘʩʦʩʘ ʽ ʟʥʦʩ 

ʧʽʜʰʠʧʥʠʢʽʚ ʛʽʜʨʦʟʘʭʠʩʪʫ ʽ ʪ.ʜ. 

ɯʩʥʫʻ ʛʨʫʧʘ ʤʝʪʦʜʽʚ, ʱʦ ʟʘʧʦʙʽʛʘʶʪʴ ʚʠʥʦʩʫ ʤʝʭʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ ʧʨʠ ʚʠʜʦʙʫʪʢʫ 

ʥʘʬʪʠ, ʜʦ ʷʢʦʾ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʪʝʭʥʦʣʦʛʽʶ "ʃɯʅʂ". ʎʷ ʪʝʭʥʦʣʦʛʽʷ ʟʘʩʥʦʚʘʥʘ ʥʘ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʦʣʽʤʝʨʫ, ʷʢʠʡ ʟʤʽʰʫʻʪʴʩʷ ʽʟ ʟʘʢʨʽʧʣʶʚʘʯʝʤ ʪʘ ʛʘʟʦʫʪʚʦʨʶʚʘʯʝʤ. 

ɿʘʢʘʯʫʶʯʠ ʮʝʡ ʩʢʣʘʜ ʫ ʧʨʠʚʠʙʽʡʥʫ ʟʦʥʫ ʧʣʘʩʪʘ, ʚʽʥ ʧʦʯʠʥʘʻ ʩʧʽʥʶʚʘʪʠʩʷ ʽ ʫʪʚʦʨʶʻ 

ʧʦʨʦʚʠʡ ʧʨʦʰʘʨʦʢ, ʱʦ ʥʘʛʘʜʫʻ ʩʪʨʫʢʪʫʨʦʶ ʧʝʤʟʫ. ʎʝ ʜʦʟʚʦʣʷʻ ʟʘʧʦʙʽʛʪʠ ʨʫʡʥʫʚʘʥʥʶ 

ʧʣʘʩʪʘ, ʦʩʢʽʣʴʢʠ ʧʽʩʦʢ ʩʪʘʻ ʧʦʚ'ʷʟʘʥʠʤ. ʆʧʝʨʘʮʽʷ ʚʢʣʶʯʘʻ ʟʘʢʘʯʫʚʘʥʥʷ ʙʫʬʝʨʥʦʾ 

ʦʙʣʷʤʽʚʢʠ (6-8 ʤ3), ʨʦʙʦʯʦʛʦ ʩʢʣʘʜʫ (0,7-0,8 ʤ ʥʘ 1 ʤʝʪʨ ʝʬʝʢʪʠʚʥʦʾ ʪʦʚʱʠʥʠ) ʪʘ 

ʛʽʜʨʦʬʦʙʥʦʾ ʨʽʜʠʥʠ, ʪʘʢʠʡ ʷʢ ʥʘʬʪʘ ʘʙʦ ʩʦʣʷʨʢʘ, ʽ ʪ.ʜ. 

ʑʦʙ ʫʩʧʽʰʥʦ ʙʦʨʦʪʠʩʷ ʟ ʧʦʚʪʦʨʥʠʤ ʦʩʘʜʞʝʥʥʷʤ ʩʦʣʴʦʚʦʛʦ ʰʘʨʫ ʚ ʩʚʝʨʜʣʦʚʠʥʽ ʪʘ 

ʧʣʘʩʪʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʥʝʦʙʭʽʜʥʦ ʰʚʠʜʢʦ ʪʘ ʙʝʟʧʝʯʥʦ ʧʨʠʙʠʨʘʪʠ ʡʦʛʦ, ʥʝ ʫʰʢʦʜʞʫʶʯʠ 

ʪʨʫʙʠ. ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʟʥʠʞʝʥʥʶ ʚʠʜʦʙʫʪʢʫ ʯʘʩʪʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʦʟʯʠʥʥʠʢʠ ʚ ʧʨʦʮʝʩʽ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʣʘʩʪʘ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʜʘʣʝʥʥʷ ʩʦʣʴʦʚʠʭ ʧʨʦʜʫʢʪʽʚ 

ʚʽʜʢʣʘʜʝʥʥʷ ʚʘʞʣʠʚʠʤʠ ʻ ʪʠʧ, ʢʽʣʴʢʽʩʪʴ, ʬʽʟʠʯʥʠʡ ʩʪʘʥ ʪʘ ʩʪʨʫʢʪʫʨʘ ʦʩʘʜʫ. ʆʙʤʝʞʝʥʠʡ 

ʚʠʙʽʨ ʤʝʪʦʜʽʚ ʤʦʞʝ ʩʧʨʠʷʪʠ ʰʚʠʜʢʦʤʫ ʚʽʜʥʦʚʣʝʥʥʶ ʩʦʣʴʦʚʽʜʢʣʘʜʝʥʥʷ. 

ɯʩʥʫʶʪʴ ʨʽʟʥʽ ʩʧʦʩʦʙʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʭʠʩʪʫ ʚʽʜ ʢʦʨʦʟʽʾ, ʚʢʣʶʯʘʶʯʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢ 

ʦʜʥʽʻʾ, ʪʘʢ ʽ ʢʽʣʴʢʦʭ ʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ, ʷʢʽ ʤʦʞʫʪʴ ʩʢʦʨʦʯʫʚʘʪʠ ʰʚʠʜʢʽʩʪʴ ʧʨʦʮʝʩʫ, ʙʝʟ 

ʚʧʣʠʚʫ ʥʘ ʢʦʥʮʝʥʪʨʘʮʽʶ ʽʥʰʠʭ ʢʦʨʦʟʽʡʥʠʭ ʨʝʘʛʝʥʪʽʚ. ʇʨʦʝʢʪ ʫ 2018 ʨʦʮʽ ʧʨʦʚʽʚ 20 

ʦʧʝʨʘʮʽʡ ʽʟ ʟʘʜʘʚʣʝʥʥʷ ʽʥʛʽʙʽʪʦʨʽʚ ʫ ʧʣʘʩʪ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʯʠʥʥʦʛʦ ʬʦʥʜʫ ʩʚʝʨʜʣʦʚʠʥ ʫ 

ʨʘʤʢʘʭ ʆʇɯ. ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʚʽʜʙʫʚʘʣʦʩʷ ʧʘʨʘʣʝʣʴʥʝ ʟʨʦʩʪʘʥʥʷ 

ʩʦʣʴʦʚʽʜʢʣʘʜʥʦʛʦ ʬʦʥʜʫ ʪʘ ʬʦʥʜʫ ʩʚʝʨʜʣʦʚʠʥ. 

ɼʣʷ ʧʦʜʦʣʘʥʥʷ ʧʨʦʙʣʝʤʠ ʦʩʽʜʘʥʥʷ ɸʉʇʆ ʫ ʪʨʫʙʘʭ ʥʘʩʦʩʥʦ-ʢʦʤʧʨʝʩʦʨʥʠʭ ʩʠʩʪʝʤ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʤʝʪʦʜʠ, ʱʦ ʚʘʨʽʶʶʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʫʧʝʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʧʨʦʙʣʝʤʠ. ɼʣʷ ʟʥʠʱʝʥʥʷ ʧʦʨʦʚʠʭ ʚʢʣʶʯʝʥʴ ʫ ʪʨʫʙʘʭ ʽʩʥʫʶʪʴ ʪʘʢʽ ʝʬʝʢʪʠʚʥʽ ʤʝʪʦʜʠ, ʷʢ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʧʣʦ-ʝʣʝʢʪʨʦʥʘʛʨʽʚʘʯ (ʊɽʅ) ʟ ʝʣʝʢʪʨʦʪʝʨʤʽʯʥʠʤ ʚʧʣʠʚʦʤ, ʦʙʨʦʙʢʘ 



ʉɽʂʎɯʗ ï ʊɽʍʅʆʃʆɻɯɰ ɺʀɼʆɹʋʊʂʋ, ʇɽʈɽʈʆɹʂʀ ʊɸ ʊʈɸʅʉʇʆʈʊʋɺɸʅʅʗ ʂʆʈʀʉʅʀʍ ʂʆʇɸʃʀʅ 

ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  

çʄʆʃʆɼʔ: ʅɸʋʂɸ ʊɸ ɯʅʅʆɺɸʎɯɰè, 22-24 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. 
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ʥʘʬʪʦʧʨʦʜʫʢʪʘʤʠ, ʘ ʪʘʢʦʞ ʦʙʨʦʙʢʘ ʛʘʨʷʯʦʶ ʚʦʜʦʶ ʽ ʧʘʨʦʶ. ʆʜʥʘʢ ʥʘʡʯʘʩʪʽʰʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʤ ʤʝʪʦʜʦʤ ʻ ʤʝʭʘʥʽʯʥʽ ʟʘʩʦʙʠ ʚʠʜʘʣʝʥʥʷ ɸʉʇʆ. ʏʝʨʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʧʝʮʽʘʣʴʥʠʭ ʰʪʘʥʛ ʤʦʞʥʘ ʟʨʫʡʥʫʚʘʪʠ ʧʫʭʢʽ ʘʙʦ ʧʣʘʚʘʶʯʽ ʘʛʨʝʛʘʪʠ ʫ ʪʨʫʙʘʭ. ʑʦʙ 

ʧʽʜʚʠʱʠʪʠ ʱʘʩʪʷ ʮʽʻʾ ʤʘʥʽʧʫʣʷʮʽʾ, ʜʝʷʢʽ ʰʪʘʥʛʠ ʦʩʥʘʱʫʶʪʴʩʷ ʩʢʨʝʙʢʘʤʠ. ɼʣʷ ʚʠʢʦʥʘʥʥʷ 

ʮʽʻʾ ʧʨʦʮʝʜʫʨʠ ʰʪʘʥʛʫ ʦʧʫʩʢʘʶʪʴ ʥʘ ʢʘʥʘʪʽ ʽ ʫʜʘʨʠ ʨʫʡʥʫʶʪʴ ʧʨʦʙʢʠ ʘʙʦ ʚʠʰʪʦʚʭʫʶʪʴ 

ʾʭ ʚ ʦʙʣʘʩʪʴ ʧʽʜʚʠʱʝʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʙʦʨʦʪʴʙʠ ʟ ʫʩʢʣʘʜʥʝʥʥʷʤʠ ʥʘ ʨʦʜʦʚʠʱʘʭ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʰʣʷʭʦʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʝʪʦʜʽʚ, ʷʢʽ ʟʘʧʦʙʽʛʘʶʪʴ ʫʩʢʣʘʜʥʝʥʥʷʤ ʪʘ ʧʦʣʝʛʰʫʶʪʴ 

ʚʠʜʦʙʫʪʦʢ. ʇʦʨʽʚʥʷʚʰʠ ʜʘʥʽ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ ʫ 2015 ʨʦʮʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 78,6% ʬʦʥʜʫ ʙʫʣʦ ʦʭʦʧʣʝʥʦ ʧʦʧʝʨʝʜʞʝʥʥʷʤ ʫʩʢʣʘʜʥʝʥʴ ʪʘ ʾʭ 

ʫʩʫʥʝʥʥʷʤ, ʱʦ ʥʘ 3,2% ʙʽʣʴʰʝ, ʥʽʞ ʫ ʧʦʧʝʨʝʜʥʴʦʤʫ ʨʦʮʽ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʪʘʢʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʥʘ ʨʦʜʦʚʠʱʘʭ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʝʪʦʜʠ, ʚʢʣʶʯʘʶʯʠ ʫʩʪʘʥʦʚʢʠ, 

ʪʘʢʽ ʷʢ ʧʨʠʩʪʨʦʾ ʜʣʷ ʜʝʧʘʨʘʬʽʥʽʟʘʮʽʾ ʩʚʝʨʜʣʦʚʠʥ ʇɸɼʋ/ʋɼʉ, ʤʘʛʥʽʪʥʽ ʘʧʘʨʘʪʠ, ʛʣʠʙʠʥʥʽ 

ʜʦʟʘʪʦʨʠ ʜʣʷ ʦʯʠʱʝʥʥʷ ʢʦʣʦʥ, ʛʠʨʣʦʚʽ ʜʦʟʘʪʦʨʠ ʪʘ ʢʘʙʝʣʴʥʽ ʣʽʥʽʾ, ʱʦ ʛʨʽʶʪʴ. ɺʘʞʣʠʚʠʤ 

ʝʣʝʤʝʥʪʦʤ ʙʦʨʦʪʴʙʠ ʟ ʫʩʢʣʘʜʥʝʥʥʷʤʠ ʙʫʣʠ ʰʪʘʥʛʦʚʽ ʩʢʨʝʙʢʠ.). 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʥʘʛʨʽʚʘʣʴʥʠʭ ʢʘʙʝʣʴʥʠʭ ʣʽʥʽʡ ʽ ʜʦʟʘʪʦʨʽʚ, ʷʢ ʧʦʢʘʟʘʚ ʘʥʘʣʽʟ, ʻ 

ʥʘʡʝʬʝʢʪʠʚʥʽʰʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʦʪʦʯʥʠʭ ʨʝʤʦʥʪʽʚ ʩʚʝʨʜʣʦʚʠʥ ʽ 

ʧʠʪʦʤʠʭ ʚʠʪʨʘʪ ʟʘ ʥʠʭ. ʇʨʦʪʝ, ʚʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʚʠʩʦʢʘ ʪʝʭʥʦʣʦʛʽʯʥʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʦʞʝ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʽʩʪʶ. ʉʘʤʝ ʪʦʤʫ ʧʨʠ 

ʧʣʘʥʫʚʘʥʥʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʟʘ 

ʮʠʤʠ ʜʚʦʤʘ ʧʘʨʘʤʝʪʨʘʤʠ ʪʘ ʚʽʜʤʦʚʣʷʪʠʩʷ ʚʽʜ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʚʘʞʢʦ ʪʠʨʘʞʫʚʘʪʠ. 

ʇʦʪʨʽʙʥʦ ʟʥʘʪʠ, ʱʦ ʥʘ ʰʣʷʭʫ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ 

ʪʨʫʜʥʦʱʽ ʪʘ ʧʝʨʝʰʢʦʜʠ. ɼʝʷʢʽ ʟ ʥʠʭ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʽ ʟ ʥʝʛʘʪʠʚʥʠʤ ʚʧʣʠʚʦʤ ʥʘ 

ʝʢʦʥʦʤʽʢʫ ʧʽʜʧʨʠʻʤʩʪʚʘ ʯʠ ʩʫʩʧʽʣʴʩʪʚʦ ʟʘʛʘʣʦʤ. ʊʦʤʫ ʧʨʠ ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʥʷ ʧʨʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʪʘʢʦʞ ʾʾ ʩʦʮʽʘʣʴʥʫ ʪʘ ʝʢʦʣʦʛʽʯʥʫ 

ʩʢʣʘʜʦʚʫ. 

ʂʨʽʤ ʪʦʛʦ, ʨʦʟʛʣʷʜ ʤʦʞʣʠʚʠʭ ʚʘʨʽʘʥʪʽʚ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʥʦʚʣʝʥʥʷ, ʚʢʣʶʯʘʶʯʠ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʤʘʻ ʟʜʽʡʩʥʶʚʘʪʠʩʴ ʥʘ ʦʩʥʦʚʽ ʷʢʽʩʥʦʛʦ ʘʥʘʣʽʟʫ. ʋ ʧʨʦʮʝʩʽ 

ʘʥʘʣʽʟʫ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʨʽʚʝʥʴ ʪʘ ʟʘʩʪʦʩʦʚʥʽʩʪʴ ʥʘ ʧʨʘʢʪʠʮʽ. 

ʅʘ ʟʘʢʽʥʯʝʥʥʷ, ʥʝ ʚʘʨʪʦ ʟʘʙʫʚʘʪʠ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʤʘʻ ʙʫʪʠ 

ʜʦʮʽʣʴʥʠʤ ʪʘ ʚʠʧʨʘʚʜʘʥʠʤ. ɰʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʻ ʩʫʧʝʨʝʯʠʪʠ ʝʢʦʥʦʤʽʯʥʦʾ ʪʘ ʩʦʮʽʘʣʴʥʦʾ 

ʜʦʮʽʣʴʥʦʩʪʽ. ʗʢʱʦ ʥʦʚʘ ʪʝʭʥʦʣʦʛʽʷ ʥʝ ʚʠʧʨʘʚʜʘʻ ʩʝʙʝ, ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝ ʤʘʻ ʩʝʥʩʫ. 

ʅʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʙʦʨʦʪʴʙʠ ʟ 

ʘʩʬʘʣʴʪʦʩʤʦʣʦʧʘʨʘʬʽʥʦʚʠʤʠ ʚʽʜʢʣʘʜʝʥʥʷʤʠ (ɸʉʇʆ) ʻ ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʽ ʭʽʤʽʯʥʽ 

ʨʝʘʛʝʥʪʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʽʥʛʽʙʽʪʦʨʽʚ ʜʦʟʚʦʣʷʻ ʟʘʧʦʙʽʛʪʠ ʫʪʚʦʨʝʥʥʶ ɸʉʇʆ ʷʢ ʫ 

ʩʚʝʨʜʣʦʚʠʥʽ, ʪʘʢ ʽ ʫ ʚʠʢʠʜʥʽʡ ʣʽʥʽʾ ʪʘ ʧʨʦʤʠʩʣʦʚʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʽ. ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʘʣʘ, 

ʱʦ ʟʘʧʦʙʽʛʘʥʥʷ ʚʽʜʢʣʘʜʝʥʥʶ ʚʘʞʢʠʭ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ ʻ ʤʝʥʰ ʜʦʨʦʛʠʤ ʤʝʪʦʜʦʤ, ʥʽʞ 

ʾʭʥʻ ʧʦʩʪʽʡʥʝ ʚʠʜʘʣʝʥʥʷ. 
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ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʇʘʱʝʥʢʦ ʆ.ɸ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʥʘʬʪʦʛʘʟʦʚʦʾ ʽʥʞʝʥʝʨʽʾ 

ʪʘ ʙʫʨʽʥʥʷ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʄɽʊʆɼʀ ɿɸʍʀʉʊʋ ɻʃʀɹʀʅʅʆɻʆ ʆɹʃɸɼʅɸʅʅʗ ɺɯɼ ʂʆʈʆɿɯɰ 

 

ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʫʩʪʘʥʦʚʦʢ ʝʣʝʢʪʨʦʚʽʜʮʝʥʪʨʦʚʠʭ ʥʘʩʦʩʽʚ ʧʨʘʮʶʻ ʚ ʫʩʢʣʘʜʥʝʥʠʭ 

ʫʤʦʚʘʭ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʢʦʨʦʯʝʥʥʷ ʪʘʢʦʛʦ ʧʘʨʘʤʝʪʨʘ ʷʢ ʥʘʧʨʘʮʶʚʘʥʥʷ ʥʘ ʚʽʜʤʦʚʫ. 

ʅʘʧʨʠʢʣʘʜ, ʫ ʩʚʝʨʜʣʦʚʠʥʘʭ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʧʽʩʢʫ ʤʽʞʨʝʤʦʥʪʥʠʡ ʧʝʨʽʦʜ ʥʠʞʯʝ ʚ 5-10 

ʨʘʟʽʚ, ʫ ʢʦʨʦʟʽʡʥʦ-ʘʢʪʠʚʥʠʭ ʫ 3-6 ʨʘʟʽʚ, ʟ ʚʠʩʦʢʠʤ ʛʘʟʦʚʤʽʩʪʦʤ ʫ 1,5-4 ʨʘʟʠ ʥʽʞ ʫ 

ʩʚʝʨʜʣʦʚʠʥʘʭ, ʫ ʷʢʠʭ ʚʽʜʩʫʪʥʽ ʜʘʥʽ ʫʩʢʣʘʜʥʝʥʥʷ. ɼʦ ʦʩʥʦʚʥʠʭ ʫʩʢʣʘʜʥʶʶʯʠʭ ʬʘʢʪʦʨʽʚ 

ʥʘʣʝʞʘʪʴ: 

ï ʩʦʣʝʚʽʜʢʣʘʜʝʥʥʷ ʥʘ ʨʦʙʦʯʠʭ ʦʨʛʘʥʘʭ ʥʘʩʦʩʘ; 

ï ʤʝʭʘʥʽʯʥʽ ʜʦʤʽʰʢʠ ʚ ʨʽʜʠʥʽ, ʱʦ ʚʽʜʢʘʯʫʻʪʴʩʷ; 

ï ʘʩʬʘʣʴʪʦʩʤʦʣʦʧʘʨʘʬʽʥʦʚʽ ʚʽʜʢʣʘʜʝʥʥʷ; 

ï ʢʦʨʦʟʽʷ ʦʙʣʘʜʥʘʥʥʷ; 

ï ʥʘʷʚʥʽʩʪʴ ʚʽʣʴʥʦʛʦ ʛʘʟʫ; 

ɺʦʜʘ ʻ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʫ ʧʨʦʮʝʩʽ ʩʦʣʝʫʪʚʦʨʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʤʽʩʪʠʪʴ ʚʝʣʠʢʫ 

ʢʽʣʴʢʽʩʪʴ ʩʦʣʝʫʪʚʦʨʶʶʯʠʭ ʽʦʥʽʚ ʫ ʢʘʨʙʦʥʘʪʥʠʭ ʧʦʨʦʜʘʭ ʤʽʩʪʠʪʴ ʫ ʩʦʙʽ ʥʘʜʣʠʰʦʢ ʢʘʪʽʦʥʽʚ 

ʢʘʣʴʮʽʶ ʪʘ ʤʘʛʥʽʶ, ʫ ʪʝʨʠʛʝʥʥʠʭ ʧʦʨʦʜʘʭ ʚʦʜʘ ʥʘʩʠʯʝʥʘ ʽʦʥʘʤʠ ʙʘʨʽʶ ʪʘ ʩʪʨʦʥʮʽʶ, ʪʘʢʦʞ 

ʫ ʧʣʘʩʪʦʚʽʡ ʚʦʜʽ ʧʨʠʩʫʪʥʽ ʨʦʟʯʠʥʝʥʽ ʛʘʟʦʧʦʜʽʙʥʽ ʨʝʯʦʚʠʥʠ, ʪʘʢʽ ʷʢ ʚʫʛʣʝʚʦʜʥʽ 

ʚʫʛʣʝʢʠʩʣʠʡ ʛʘʟ. ʊʦʯʥʠʡ ʽʦʥʥʠʡ ʩʢʣʘʜ ʚʦʜʠ ʤʘʻ ʩʢʣʘʜʥʫ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʧʨʦʮʝʩʽʚ, ʱʦ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʽʜ ʯʘʩ ʨʫʭʫ ʬʣʶʾʜʫ. 

ʇʨʠ ʟʤʽʰʫʚʘʥʥʽ ʥʝʩʫʤʽʩʥʠʭ ʚʦʜ ʤʽʞ ʩʦʙʦʶ ʢʦʞʥʘ ʤʘʻ ʧʝʚʥʠʡ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ, ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʤʦʞʝ ʩʪʘʪʠʩʷ ʧʝʨʝʥʘʩʠʯʝʥʥʷ ʪʠʤ ʯʠ ʽʥʰʠʤ ʢʦʤʧʦʥʝʥʪʦʤ, ʷʢʠʡ ʧʦʯʠʥʘʻ 

ʚʠʧʘʜʘʪʠ ʚ ʦʩʘʜ. 

ɿʤʽʥʘ ʪʝʨʤʦʙʘʨʠʯʥʠʭ ʫʤʦʚ ʪʘʢʦʞ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʩʦʣʝʫʪʚʦʨʝʥʴ. 

ʈʦʟʯʠʥʥʽʩʪʴ ʩʦʣʝʡ ʩʢʦʨʦʯʫʻʪʴʩʷ ʫ ʨʘʟʽ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʽʜʚʠʱʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʚ ʥʘʩʦʩʽ. 

ʇʨʠ ʟʥʠʞʝʥʥʽ ʪʠʩʢʫ ʛʘʟ ʧʦʯʠʥʘʻ ʚʠʜʽʣʷʪʠʩʷ ʽʟ ʨʽʜʠʥʠ, ʱʦ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ 

ʨʦʟʯʠʥʥʽʩʪʴ ʢʘʨʙʦʥʘʪʫ ʢʘʣʴʮʽʶ, ʟʙʽʣʴʰʫʶʯʠ ʧʨʦʮʝʩ ʦʩʘʜʞʝʥʥʷ ʯʘʩʪʠʥʦʢ. 

ʅʘʡʽʥʪʝʥʩʠʚʥʽʰʠʤ ʤʽʩʮʝʤ ʩʦʣʝʫʪʚʦʨʝʥʥʷ ʧʨʠʡʥʷʪʦ ʚʚʘʞʘʪʠ ʝʣʝʢʪʨʦʚʽʜʮʝʥʪʨʦʚʠʡ ʥʘʩʦʩ, 

ʦʩʢʽʣʴʢʠ ʚʠʩʦʢʘ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʨʽʜʠʥʠ ʚ ʧʨʦʪʦʯʥʠʭ ʜʝʪʘʣʷʭ ɽʎʅ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʤʝʥʰʝʥʥʷ ʪʠʩʢʫ ʪʘ ʚʠʜʽʣʝʥʥʷ ʚʽʣʴʥʦʛʦ ʛʘʟʫ. 

ɿʘ ʥʘʷʚʥʦʩʪʽ ʰʦʨʩʪʢʦʩʪʽ ʧʦʚʝʨʭʥʽ ʫʩʪʘʪʢʫʚʘʥʥʷ ʩʦʣʝʫʪʚʦʨʝʥʥʷ ʪʘʢʦʞ ʟʙʽʣʴʰʫʻʪʴʩʷ, 

ʦʩʢʽʣʴʢʠ ʨʦʙʦʪʘ, ʥʝʦʙʭʽʜʥʘ ʦʩʚʽʪʠ ʟʘʨʦʜʢʘ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʥʘ ʛʣʘʜʢʽʡ ʧʦʚʝʨʭʥʽ ʙʽʣʴʰʝ, ʥʽʞ 

ʧʦʚʝʨʭʥʽ, ʤʘʻ ʧʦʛʣʠʙʣʝʥʥʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʮʝʩ ʫʪʚʦʨʝʥʥʷ ʩʦʣʝʚʽʜʢʣʘʜʝʥʴ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʨʠʩʢʦʨʝʥʦʛʦ 

ʟʥʦʰʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ. ɿʙʽʣʴʰʫʻʪʴʩʷ ʚʽʜʩʦʪʦʢ ʡʤʦʚʽʨʥʦʩʪʽ ʟʘʢʣʠʥʶʚʘʥʥʷ ʫʩʪʘʥʦʚʢʠ 

ʝʣʝʢʪʨʦʚʽʜʮʝʥʪʨʦʚʦʛʦ ʥʘʩʦʩʘ ʧʨʠ ʉʇʆ ʫ ʩʚʝʨʜʣʦʚʠʥʽ, ʧʦʛʽʨʰʫʻʪʴʩʷ ʪʝʧʣʦʦʙʤʽʥ. ʇʨʠ 

ʚʽʜʢʣʘʜʝʥʥʷʭ ʥʘ ʨʦʙʦʯʠʭ ʦʨʛʘʥʘʭ ʥʘʩʦʩʘ ʟʙʽʣʴʰʫʻʪʴʩʷ ʟʥʦʩ, ʧʽʜʚʠʱʫʻʪʴʩʷ ʚʽʙʨʘʮʽʷ, ʷʢʘ 

ʩʧʨʠʯʠʥʷʻ ʧʦʪʨʘʧʣʷʥʥʷ ʧʣʘʩʪʦʚʦʾ ʨʽʜʠʥʠ ʚ ʧʦʨʦʞʥʠʥʫ ʟʘʥʫʨʶʚʘʣʴʥʦʛʦ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ 

ʪʘ ʟʘʤʠʢʘʥʥʷ ʦʙʤʦʪʢʠ. ʋ ʤʦʤʝʥʪ ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ ʦʙʤʦʪʢʠ ʇɽɼ, ʜʝ ʨʽʟʢʦ 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʪʠʩʢ ʫ ʚʥʫʪʨʽʰʥʽʡ ʧʦʨʦʞʥʠʥʽ ʪʘ ʛʽʜʨʦʟʘʭʠʩʪʫ, ʱʦ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʨʦʟʨʠʚ 

ʜʽʘʬʨʘʛʤʠ ʛʽʜʨʦʟʘʭʠʩʪʫ. 

ʂʦʨʦʟʽʡʥʫ ʘʛʨʝʩʠʚʥʽʩʪʴ ʧʣʘʩʪʦʚʦʾ ʨʽʜʠʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʬʘʢʪʦʨʠ, ʪʘʢʽ ʷʢ ʢʽʣʴʢʽʩʪʴ 

ʨʦʟʯʠʥʝʥʠʭ ʩʦʣʝʡ, ʢʦʥʮʝʥʪʨʘʮʽʷ ʚʦʜʥʝʚʠʭ ʽʦʥʽʚ ʨʅ, ʞʦʨʩʪʢʽʩʪʴ ʚʦʜʠ, ʚʤʽʩʪ ʢʠʩʣʠʭ ʛʘʟʽʚ, 

ʥʘʷʚʥʽʩʪʴ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ. ʉʪʫʧʽʥʴ ʚʧʣʠʚʫ ʮʠʭ ʬʘʢʪʦʨʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ, 



ʉɽʂʎɯʗ ï ʊɽʍʅʆʃʆɻɯɰ ɺʀɼʆɹʋʊʂʋ, ʇɽʈɽʈʆɹʂʀ ʊɸ ʊʈɸʅʉʇʆʈʊʋɺɸʅʅʗ ʂʆʈʀʉʅʀʍ ʂʆʇɸʃʀʅ 

ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  
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ʪʠʩʢʫ, ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʧʦʪʦʢʫ, ʧʨʠʨʦʜʠ ʪʘ ʢʽʣʴʢʽʩʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʦʜʠ ʪʘ 

ʚʫʛʣʝʚʦʜʥʶ ʫ ʜʚʦʬʘʟʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

ɺʨʘʭʦʚʫʶʯʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʰʚʠʜʢʽʩʪʴ ʢʦʨʦʟʽʾ, ʨʦʟʧʦʜʽʣ 

ʩʚʝʨʜʣʦʚʠʥ ʥʘ ʢʘʪʝʛʦʨʽʾ ʧʨʦʚʦʜʠʪʴʩʷ ʚʠʭʦʜʷʯʠ ʟ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʫʡʥʫʚʘʥʥʷ ʢʦʨʦʟʽʡʥʦʛʦ 

ʧʽʜʟʝʤʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

ʈʦʟʛʣʷʥʫʪʽ ʫʩʢʣʘʜʥʝʥʥʷ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʧʨʷʤʠʭ ʽ ʥʝʧʨʷʤʠʭ ʝʢʦʥʦʤʽʯʥʠʭ 

ʚʠʪʨʘʪ. 

ɼʦ ʮʠʭ ʚʠʪʨʘʪ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʪʘʢʽ: 

ï ʧʝʨʝʜʯʘʩʥʠʡ ʚʠʭʽʜ ʽʟ ʣʘʜʫ ɽʎʅ. 

ï ʚʠʪʨʘʪʠ ʨʝʤʦʥʪ ʯʠ ʟʘʢʫʧʽʚʣʶ ʥʦʚʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ. 

ï ʚʠʪʨʘʪʠ ʇʈʉ. 

ï ʥʝʧʨʷʤʽ ʚʪʨʘʪʠ ʥʝʚʠʜʦʙʫʪʦʾ ʥʘʬʪʠ ʯʝʨʝʟ ʧʨʦʩʪʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ʧʽʜ ʯʘʩ ʨʝʤʦʥʪʫ. 

ʉʫʯʘʩʥʽ ʧʽʜʭʦʜʠ ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʟʘʜʘʯʽ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʥʘʬʪʦʚʠʜʦʙʫʪʢʫ 

ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ 

ʤʦʜʝʣʶʚʘʥʥʷ. ʄʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʤʘʶʪʴ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʱʦʜʦ ʚʧʣʠʚʫ ʧʘʨʘʤʝʪʨʽʚ 

ʥʘ ʧʦʢʘʟʥʠʢ ʷʢʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ. 

ɿ ʨʦʟʚʠʪʢʦʤ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʪʝʭʥʽʢʠ ʚʽʜʧʘʣʘ ʧʦʪʨʝʙʘ ʫ ʙʘʛʘʪʴʦʭ ʩʧʨʦʱʝʥʥʷʭ. 

ʈʦʟʨʘʭʫʥʢʠ, ʷʢʽ ʧʨʦʚʦʜʠʣʘ ʣʶʜʠʥʘ ʪʨʠʚʘʣʠʡ ʯʘʩ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧ'ʶʪʝʨʘ 

ʦʙʨʦʙʣʷʶʪʴʩʷ ʟʘ ʣʽʯʝʥʽ ʩʝʢʫʥʜʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʥʥʦ-ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʤʘʰʠʥʠ 

ʜʦʟʚʦʣʷʻ, ʢʨʽʤ ʝʢʦʥʦʤʽʾ ʯʘʩʫ, ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ ʨʦʟʨʘʭʫʥʢʽʚ, ʚʨʘʭʫʚʘʪʠ ʽʥʢʣʽʥʦʤʝʪʨʽʶ 

ʩʚʝʨʜʣʦʚʠʥʠ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʽ ʽʥʪʝʛʨʘʣʴʥʽ ʟʘʣʝʞʥʦʩʪʽ, ʚʽʜʤʦʚʠʚʰʠʩʴ ʚʽʜ 

ʩʧʨʦʱʝʥʠʭ ʬʦʨʤʫʣ. 

ɺʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʽʜʙʦʨʫ ʋɽʎʅ 

ʻʽʥʢʣʽʥʦʤʝʪʨʽʷ ʩʚʝʨʜʣʦʚʠʥʠ, ʜʽʘʤʝʪʨ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʢʦʣʦʥʠ ʪʘ ʪʦʚʱʠʥʘ ʩʪʽʥʢʠ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʢʦʣʦʥʠ. ɯʥʢʣʽʥʦʤʝʪʨʽʷ ʚʢʣʶʯʘʻ ʜʦʚʞʠʥʫ ʧʦ ʩʪʦʚʙʫʨʫ ʩʚʝʨʜʣʦʚʠʥʠ, 

ʚʝʨʪʠʢʘʣʴʥʫ ʛʣʠʙʠʥʫ, ʟʝʥʽʪʥʠʡ ʽ ʘʟʠʤʫʪʘʣʴʥʠʡʢʫʪʠ. 

ɿʘʛʘʣʴʥʠʤ ʧʦʨʷʜʢʦʤ ʧʽʜʙʦʨʫ ʫʩʪʘʥʦʚʢʠ ʝʣʝʢʪʨʦʚʽʜʮʝʥʪʨʦʚʦʛʦ ʥʘʩʦʩʘ ʻ ʪʘʢʽ ʢʨʦʢʠ: 

- ʚʠʙʽʨ ʛʣʠʙʠʥʠ ʩʧʫʩʢʫ ʥʘʩʦʩʘ; 

- ʧʽʜʙʽʨ ʝʣʝʢʪʨʦʚʽʜʮʝʥʪʨʦʚʦʛʦ ʥʘʩʦʩʘ; 

- ʧʽʜʙʽʨ ʟʘʥʫʨʶʚʘʣʴʥʦʛʦ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ; 

- ʧʽʜʙʽʨ ʢʘʙʝʣʶ. 

ʂʽʥʮʝʚʦʶ ʤʝʪʦʶ ʧʽʜʙʦʨʫ ʫʩʪʘʥʦʚʢʠ ʝʣʝʢʪʨʦʚʽʜʮʝʥʪʨʦʚʦʛʦ ʥʘʩʦʩʘ ʻ ʡʦʛʦ ʪʨʠʚʘʣʘ 

ʝʢʩʧʣʫʘʪʘʮʽʷ ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʩʧʦʞʠʚʘʥʥʷʤ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʧʨʠ ʮʴʦʤʫ ʧʦʚʠʥʥʘ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠʩʷ ʥʝʦʙʭʽʜʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʫ ʚʠʛʣʷʜʽ ʦʙʩʷʛʫ ʬʣʶʾʜʫ, ʱʦ ʚʠʜʦʙʫʚʘʻʪʴʩʷ. 

ʇʨʘʚʠʣʴʥʦ ʦʙʨʘʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʪʘ ʚʠʢʦʥʘʥʥʷ ʝʣʝʢʪʨʦʚʽʜʮʝʥʪʨʦʚʦʛʦ ʥʘʩʦʩʘ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʝʨʝʜʦʚʠʱʘ ʨʦʙʦʪʠ, ʘ ʪʘʢʦʞ ʛʣʠʙʠʥʘ ʧʽʜʚʽʩʢʠ ʚ ʟʦʥʽ ʥʫʣʴʦʚʠʭ ʧʨʦʛʠʥʽʚ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʠʡ ʨʝʩʫʨʩ ʨʦʙʦʪʠ. ʈʦʙʦʪʘ ʥʘʩʦʩʘ ʫ ʨʦʙʦʯʦʤʫ ʜʽʘʧʘʟʦʥʽ ʟ 

ʤʘʢʩʠʤʘʣʴʥʠʤ ʂʂɼ ʟʘʙʝʟʧʝʯʫʻ ʥʘʡʙʽʣʴʰʫ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʛʽʜʨʦʤʝʭʘʥʽʯʥʦʾ 

ʩʠʩʪʝʤʠ. ʇʽʜʙʽʨ ʟʘʥʫʨʶʚʘʣʴʥʦʛʦ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ ʚʪʨʘʪʘʤʠ ʧʦʪʫʞʥʦʩʪʽ 

ʚʠʟʥʘʯʘʶʪʴ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʚ ʩʫʢʫʧʥʦʩʪʽ ʚʩʽʻʾ 

ʫʩʪʘʥʦʚʢʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥʥʦʛʦ ʢʦʤʧʝʥʩʘʪʦʨʘ ʨʝʘʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʽ 

ʚʝʥʪʠʣʴʥʦʛʦ ʜʚʠʛʫʥʘ ʜʦʟʚʦʣʷʶʪʴ ʝʬʝʢʪʠʚʥʦ ʟʥʠʞʫʚʘʪʠ ʚʪʨʘʪʠ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʧʨʠ ʪʠʭ ʞʝ 

ʟʥʘʯʝʥʥʷʭ ʧʦʪʫʞʥʦʩʪʽ, ʱʦ ʧʽʜʚʦʜʷʪʴʩʷ ʜʦ ʥʘʩʦʩʘ. 
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ʄʦʨʛʫʥ ɯ.ʆ., ʤʘʛʽʩʪʨ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 185 ʅʘʬʪʦʛʘʟʦʚʘ ʽʥʞʝʥʝʨʽʷ ʪʘ ʪʝʭʥʦʣʦʛʽʾ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʈʘʩʮʚʻʪʘʻʚ ɺ.ʆ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʥʘʬʪʦʛʘʟʦʚʦʾ ʽʥʞʝʥʝʨʽʾ 

ʪʘ ʙʫʨʽʥʥʷ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʇɯɼɺʀʑɽʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ ʇɯɼɻʆʊʆɺʂʀ ʅɸʌʊʀ 

 

ʋ ʨʘʤʢʘʭ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʦʩʥʦʚʽ ʥʘʬʪʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʾʾ ʧʦʧʝʨʝʜʥʷ ʦʙʨʦʙʢʘ 

ʟ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʧʦʜʘʣʴʰʦʾ ʧʝʨʝʨʦʙʢʠ. ʆʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ ʝʪʘʧʽʚ ʻ 

ʥʘʛʨʽʚʘʥʥʷ ʥʘʬʪʠ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʝʧʣʦʦʙʤʽʥʥʠʢ ʽ ʪʝʧʣʦʚʽ ʧʽʜʽʛʨʽʚʘʯʽ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʩʷʛʥʝʥʥʷ ʟʘʜʘʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ. 

ʅʘ ʧʦʯʘʪʢʫ ʧʨʦʮʝʩʫ ʥʘʬʪʘ ʧʽʜʜʘʻʪʴʩʷ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ, ʘ ʧʦʪʽʤ ʧʨʷʤʫʻ ʜʦ 

ʧʝʨʰʦʛʦ ʝʣʝʢʪʨʦʜʝʛʽʜʨʘʪʘʪʦʨʘ. ɺ ʝʣʝʢʪʨʦʜʝʛʽʜʨʘʪʦʨ, ʷʢʠʡ ʟʜʽʡʩʥʶʻ ʧʨʦʢʘʯʫʚʘʥʥʷ 

ʥʘʬʪʠ, ʚʚʦʜʠʪʴʩʷ ʜʝʝʤʫʣʴʛʘʪʦʨ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʫʪʚʦʨʝʥʥʶ ʝʤʫʣʴʩʽʡ. ʊʘʢʘ ʜʽʷ 

ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʧʦʢʨʘʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʩʴʦʛʦ ʧʨʦʮʝʩʫ. 

ʊʘʢʦʞ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʝʡʪʨʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʥʘʬʪʫ ʜʦʜʘʻʪʴʩʷ ʨʦʟʯʠʥ ʣʫʛʫ, ʷʢʠʡ 

ʦʩʦʙʣʠʚʦ ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʥʘʬʪ ʟ ʥʠʟʴʢʠʤ ʟʥʘʯʝʥʥʷʤ ʨʅ ʘʙʦ ʚʤʽʩʪʦʤ ʚʦʜʠ. ʊʘʢʝ 

ʜʦʧʦʚʥʝʥʥʷ ʜʦʧʦʤʘʛʘʻ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʦʪʨʠʤʘʪʠ ʷʢʽʩʥʠʡ 

ʧʨʦʜʫʢʪ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʧʝʨʝʜʥʷ ʦʙʨʦʙʢʘ ʥʘʬʪʠ ʧʝʨʝʜ ʧʦʜʘʣʴʰʦʶ ʧʝʨʝʨʦʙʢʦʶ ʻ ʚʘʞʣʠʚʠʤ 

ʟʘʚʜʘʥʥʷʤ, ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʷʢʦʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʤʝʪʦʜʠ. 

ʆʧʪʠʤʽʟʘʮʽʷ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ 

ʦʪʨʠʤʘʥʥʷ ʚʠʩʦʢʦʷʢʽʩʥʦʛʦ ʧʨʦʜʫʢʪʫ. 

ʇʨʦʮʝʩ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘʬʪʦʧʨʦʜʫʢʪʫ ʚʢʣʶʯʘʻ ʢʽʣʴʢʘ ʝʪʘʧʽʚ, ʧʦʯʠʥʘʶʯʠ ʟ ʚʠʜʘʣʝʥʥʷ 

ʥʘʜʣʠʰʢʦʚʦʾ ʚʦʜʠ. ʇʽʩʣʷ ʮʴʦʛʦ ʥʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʻ ʜʦʜʘʚʘʥʥʷ ʚʽʜʩʪʦʷʥʦʾ ʚʦʜʠ ʪʘ ʩʚʽʞʦʾ 

ʚʦʜʠ, ʱʦʙ ʜʦʩʷʛʪʠ ʨʽʚʥʦʤʽʨʥʦʛʦ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʟ ʣʫʛʦʤ. ʎʝ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʫʩʫʥʝʥʥʷ 

ʜʦʤʽʰʦʢ ʪʘ ʟʘʧʦʙʽʛʘʥʥʷ ʢʦʨʦʟʽʾ ʥʘ ʧʦʚʝʨʭʥʽ ʪʨʫʙʦʧʨʦʚʦʜʫ. 

ɺʘʞʣʠʚʦʶ ʧʝʨʝʚʘʛʦʶ ʧʨʦʮʝʜʫʨʠ ʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʜʘʣʝʥʥʷ ʥʝʧʨʠʻʤʥʠʭ ʟʘʧʘʭʽʚ ʪʘ 

ʩʧʦʣʫʢ ʟ ʥʘʬʪʠ, ʱʦ ʟʥʘʯʥʦ ʧʦʢʨʘʱʫʻ ʷʢʽʩʪʴ ʪʘ ʙʝʟʧʝʢʫ ʧʨʦʜʫʢʪʫ. ʇʘʨʘʣʝʣʴʥʦ ʟ ʮʠʤ ʪʘʢʦʞ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʜʘʣʝʥʥʷ ʟ ʚʦʜʠ ʥʝʧʦʪʨʽʙʥʠʭ ʝʣʝʤʝʥʪʽʚ. 

ʅʘʧʨʠʢʽʥʮʽ ʚʠʨʦʙʥʠʯʦʛʦ ʮʠʢʣʫ, ʟʥʝʩʦʣʝʥʘ ʥʘʬʪʘ ʚʠʚʦʜʠʪʴʩʷ ʟʚʝʨʭʫ ʯʝʨʝʟ ʢʦʣʝʢʪʦʨ, 

ʘ ʚʦʜʘ, ʱʦ ʚʽʜʩʪʦʷʣʘʩʷ, ʚʽʜʚʦʜʠʪʴʩʷ ʯʝʨʝʟ ʜʨʝʥʘʞʥʽ ʢʦʣʝʢʪʦʨʠ ʚ ʢʘʥʘʣʽʟʘʮʽʶ ʘʙʦ 

ʚʽʜʩʪʽʡʥʠʢʠ. ʎʝʡ ʧʨʦʮʝʩ ʧʦʢʣʠʢʘʥʠʡ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʫ ʷʢʽʩʪʴ ʥʘʬʪʦʧʨʦʜʫʢʪʫ, ʷʢʠʡ 

ʚʽʜʧʦʚʽʜʘʻ ʚʩʽʤ ʩʪʘʥʜʘʨʪʘʤ ʙʝʟʧʝʢʠ ʪʘ ʷʢʦʩʪʽ. 

ʆʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ ʝʪʘʧʽʚ ʧʨʦʮʝʩʫ ʻ ʧʽʜʽʛʨʽʚ ʥʘʬʪʠ ʧʝʨʝʜ ʥʘʧʨʘʚʣʝʥʥʷʤ ʾʾ ʚ ʢʦʣʦʥʫ 

ʨʝʢʪʠʬʽʢʘʮʽʾ ʘʪʤʦʩʬʝʨʥʦʾ ʧʝʨʝʛʦʥʢʠ. ʇʘʨʘʤʝʪʨʠ ʧʨʦʮʝʩʫ ʝʣʝʢʪʨʦʟʥʝʩʦʣʶʚʘʥʥʷ ʥʘʬʪʠ 

ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʽ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ ʽ ʪʠʩʢʦʤ ʚ ʝʣʝʢʪʨʦʜʝʛʽʜʨʘʪʘʭ, ʘ ʪʘʢʦʞ ʟ ʚʠʪʨʘʪʦʶ 

ʧʨʦʤʠʚʥʦʾ ʚʦʜʠ, ʚʠʪʨʘʪʦʶ ʜʝʝʤʫʣʴʛʘʪʦʨʘ ʽ ʧʠʪʦʤʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ 

ʝʣʝʢʪʨʦʜʝʛʽʜʨʘʪʦʨʘ. 

ʆʜʥʘʢ ʥʝ ʪʽʣʴʢʠ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʧʦʪʨʽʙʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʫ ʧʨʦʮʝʩʽ 

ʝʣʝʢʪʨʦʟʥʝʩʦʣʝʥʥʷ ʥʘʬʪʠ. ɼʫʞʝ ʚʘʞʣʠʚʦ ʪʘʢʦʞ ʩʪʝʞʠʪʠ ʟʘ ʚʤʽʩʪʦʤ ʭʣʦʨʠʜʽʚ ʪʘ ʚʦʜʠ ʥʘ 

ʚʭʦʜʽ ʪʘ ʚʠʭʦʜʽ ʙʣʦʢʫ ɽʃʆʋ, ʘ ʪʘʢʦʞ ʟʘ ʚʤʽʩʪʦʤ ʥʘʬʪʦʧʨʦʜʫʢʪʫ ʪʘ ʜʝʝʤʫʣʴʛʘʪʦʨʘ ʫ 

ʜʨʝʥʘʞʥʽʡ ʚʦʜʽ. ʊʽʣʴʢʠ ʪʘʢ ʤʦʞʥʘ ʛʘʨʘʥʪʫʚʘʪʠ ʚʠʩʦʢʫ ʷʢʽʩʪʴ ʧʨʦʜʫʢʪʫ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ 

ʙʝʟʧʝʢʫ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ. ɼʣʷ ʢʦʞʥʦʛʦ ʪʠʧʫ ʥʘʬʪʠ ʚʠʟʥʘʯʝʥʦ ʩʚʽʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʪʘ 

ʪʝʭʥʽʢʦʝʢʦʥʦʤʽʯʥʠʡ ʦʧʪʠʤʫʤ ʪʝʤʧʝʨʘʪʫʨʠ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʩʥʦʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʥʘʬʪʠ, ʪʘʢʠʭ ʷʢ ʚ'ʷʟʢʽʩʪʴ ʪʘ ʱʽʣʴʥʽʩʪʴ. ɺʨʘʭʦʚʫʶʯʠ ʮʽ ʬʘʢʪʦʨʠ, ʤʦʞʥʘ ʜʦʩʷʛʪʠ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʤʽʥʽʤʘʣʴʥʠʭ ʚʠʪʨʘʪ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʝʭʥʦʣʦʛʽʾ ʧʽʜʽʛʨʽʚʫ 

ʥʘʬʪʠ. ʆʜʥʘʢ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘʢʦʞ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʧʨʦʙʣʝʤʠ, ʧʦʚ'ʷʟʘʥʽ ʟ 

ʟʥʝʩʦʣʶʚʘʥʥʷʤ ʥʘʬʪʠ. ɼʣʷ ʦʧʪʠʤʘʣʴʥʦʾ ʦʙʨʦʙʢʠ ʥʘʬʪʠ ʥʝʦʙʭʽʜʥʽ ʧʝʚʥʽ ʫʤʦʚʠ, 

ʚʢʣʶʯʘʶʯʠ ʦʧʪʠʤʘʣʴʥʫ ʪʝʤʧʝʨʘʪʫʨʫ ʟʥʝʩʦʣʝʥʥʷ. ʗʢʱʦ ʪʝʤʧʝʨʘʪʫʨʘ ʙʫʜʝ ʥʘʜʪʦ 



ʉɽʂʎɯʗ ï ʊɽʍʅʆʃʆɻɯɰ ɺʀɼʆɹʋʊʂʋ, ʇɽʈɽʈʆɹʂʀ ʊɸ ʊʈɸʅʉʇʆʈʊʋɺɸʅʅʗ ʂʆʈʀʉʅʀʍ ʂʆʇɸʃʀʅ 

ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  

çʄʆʃʆɼʔ: ʅɸʋʂɸ ʊɸ ɯʅʅʆɺɸʎɯɰè, 22-24 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. 
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ʚʠʩʦʢʦʶ, ʮʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʫʪʚʦʨʝʥʥʷ ʚʽʜʢʣʘʜʝʥʴ ʩʦʣʝʡ, ʷʢʽ ʤʦʞʫʪʴ ʟʥʘʯʥʦ 

ʧʦʛʽʨʰʠʪʠ ʷʢʽʩʪʴ ʥʘʬʪʠ. 

ʂʨʽʤ ʪʦʛʦ, ʧʨʠ ʧʽʜʚʠʱʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʟʙʽʣʴʰʫʶʪʴʩʷ ʽ ʚʠʪʨʘʪʠ ʥʘ ʦʭʦʣʦʜʞʝʥʥʷ 

ʜʨʝʥʦʚʘʥʦʾ ʟ ʝʣʝʢʪʨʦʜʝʛʽʜʨʘʪʽʚ ʚʦʜʠ ʧʝʨʝʜ ʾʾ ʩʢʠʜʘʥʥʷʤ ʚ ʢʘʥʘʣʽʟʘʮʽʶ. ʊʦʤʫ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʝʭʥʦʣʦʛʽʾ ʧʽʜʽʛʨʽʚʫ ʥʘʬʪʠ ʥʝ ʚʘʨʪʦ ʟʘʙʫʚʘʪʠ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʙʘʣʘʥʩʫ ʤʽʞ 

ʝʬʝʢʪʠʚʥʽʩʪʶ ʪʘ ʝʢʦʥʦʤʽʯʥʦʶ ʜʦʮʽʣʴʥʽʩʪʶ. 

ʊʘʢʦʞ ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʟʥʝʩʦʣʝʥʥʷ ʥʘʬʪʠ ʻ 

ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʚʠʤʦʛ ʜʦ ʩʫʯʘʩʥʠʭ ʅʇɿ. ɸʜʞʝ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʚʩʽ ʩʢʣʘʜʥʦʱʽ, 

ʧʨʘʚʠʣʴʥʝ ʦʙʨʦʙʣʝʥʥʷ ʥʘʬʪʠ ʻ ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʚʠʨʦʙʥʠʮʪʚʦ 

ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʚʽʜʧʦʚʽʜʘʣʦ ʩʚʽʪʦʚʠʤ ʩʪʘʥʜʘʨʪʘʤ ʪʘ ʚʠʤʦʛʘʤ ʙʝʟʧʝʢʠ. 

ʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʟʥʝʩʦʣʝʥʥʷ ʥʘ ʥʘʬʪʦʚʠʭ ɽʃʋ ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʩʷʛʥʝʥʥʷ ʚʘʞʣʠʚʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʥʘʬʪʠ, ʪʘʢʠʭ ʷʢ ʤʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʦʣʝʡ, ʤʛ/ʜʤ3, ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʻ 3-5, 

ʤʘʩʦʚʘ ʯʘʩʪʢʘ ʚʦʜʠ ʚ ʥʘʬʪʽ ʥʝ ʙʽʣʴʰʝ 0,1%, ʘ ʪʘʢʦʞ ʚʽʜʩʫʪʥʽʩʪʴ ʤʝʭʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ. 

ʆʜʥʘʢ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʧʨʦʮʝʩʫ ʟʥʝʩʦʣʝʥʥʷ ʽʥʞʝʥʝʨʠ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʢʦʤʙʽʥʘʮʽʶ ʤʝʪʦʜʽʚ, ʚʢʣʶʯʘʶʯʠ ʟʥʝʩʦʣʝʥʥʷ ʪʘ ʟʥʝʚʦʜʥʝʥʥʷ. ʎʝ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʯʦʪʠʨʠ 

ʬʘʢʪʦʨʠ ʚʧʣʠʚʫ ʥʘ ʝʤʫʣʴʩʽʶ: ʧʽʜʽʛʨʽʚ, ʧʦʜʘʯʘ ʜʝʝʤʫʣʴʛʘʪʦʨʘ, ʝʣʝʢʪʨʠʯʥʝ ʧʦʣʝ ʪʘ ʚʽʜʩʪʽʡ 

ʫ ʛʨʘʚʽʪʘʮʽʡʥʦʤʫ ʧʦʣʽ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʜʦʩʷʛʪʠ ʱʝ ʙʽʣʴʰʦʾ ʯʠʩʪʦʪʠ ʪʘ ʷʢʦʩʪʽ 

ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ. ʆʜʥʘ ʟ ʦʩʥʦʚʥʠʭ ʧʨʦʙʣʝʤ, ʧʦʚ'ʷʟʘʥʠʭ ʽʟ ʟʥʝʩʦʣʝʥʥʷʤ, ʧʦʣʷʛʘʻ ʫ ʡʦʛʦ 

ʚʠʩʦʢʽʡ ʚʘʨʪʦʩʪʽ. ʊʦʤʫ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʥʦʚʽ ʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʦ ʝʬʝʢʪʠʚʥʽ 

ʤʝʪʦʜʠ, ʷʢʽ ʤʦʞʫʪʴ ʟʥʘʯʥʦ ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʟʥʝʩʦʣʶʚʘʥʥʷ ʥʘʬʪʠ ʪʘ ʟʥʝʚʦʜʥʝʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʟʥʝʩʦʣʝʥʥʷ ʪʘ 

ʟʥʝʚʦʜʥʝʥʥʷ, ʷʢʽʩʪʴ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʧʦʢʨʘʱʫʻʪʴʩʷ, ʘ ʚʠʪʨʘʪʠ ʥʘ ʧʨʦʮʝʩ ʟʥʠʞʫʶʪʴʩʷ. ʎʝ 

ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʬʪʫ ʪʘ ʧʽʜʚʠʱʫʚʘʪʠ ʝʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʪʘʢʦʾ ʤʝʪʠ ʧʦʪʨʽʙʥʘ ʩʢʣʘʜʥʘ ʚʟʘʻʤʦʜʽʷ ʨʽʟʥʠʭ 

ʚʽʜʜʽʣʽʚ ʪʘ ʬʘʭʽʚʮʽʚ, ʧʨʠ ʮʴʦʤʫ ʦʩʥʦʚʥʠʡ ʫʧʦʨ ʨʦʙʠʪʴʩʷ ʥʘ ʧʨʦʮʝʩʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʢʦʥʪʨʦʣʶ. ʉʘʤʝ ʚʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʤʽʥʽʤʽʟʫʚʘʪʠ ʨʠʟʠʢʠ 

ʚʠʥʠʢʥʝʥʥʷ ʚʽʜʤʦʚ ʽ ʧʨʦʩʪʦʾʚ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ ʽ 

ʰʚʠʜʢʽʩʪʴ ʧʨʦʮʝʩʽʚ, ʱʦ ʧʨʦʚʦʜʷʪʴʩʷ ʥʘ ɽʃʆʋ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʟʘʟʜʘʣʝʛʽʜʴ ʧʽʜʛʦʪʦʚʣʝʥʠʭ ʥʘ ɽʃʆʋ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʩʢʦʨʦʪʠʪʠ ʯʘʩ ʧʫʩʢʦ-ʥʘʣʘʛʦʜʞʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʪʘ ʧʽʜʚʠʱʠʪʠ ʥʘʜʽʡʥʽʩʪʴ 

ʨʦʙʦʪʠ ʦʙʣʘʜʥʘʥʥʷ. ʉʘʤʝ ʪʦʤʫ ʥʘ ʝʪʘʧʽ ʨʦʟʨʦʙʢʠ ʪʘ ʧʦʛʦʜʞʝʥʥʷ ʧʨʦʝʢʪʫ ʧʨʠʩʫʪʥʽʩʪʴ 

ʝʢʩʧʝʨʪʽʚ ʪʘ ʩʧʝʮʽʘʣʽʩʪʽʚ ʟ ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ ʟʥʘʥʴ ʻ ʦʙʦʚ'ʷʟʢʦʚʦʶ ʫʤʦʚʦʶ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ 

ʫʩʧʽʰʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ. 
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ɼʆʉɺɯɼ ʄʆɼɽʃʖɺɸʅʅʗ ʇʈʆɻʅʆɿʋ ʃɯʊʆʃʆɻɯʏʅʆɰ ɻɽʈʄɽʊʀʏʅʆʉʊɯ 

ʈʆɿʃʆʄɯɺ ʇʈʀ ɿɸʉʊʆʉʋɺɸʅʅɯ ɼɸʅʀʍ ʂɸʈʆʊɸɾʋ ʉɺɽʈɼʃʆɺʀʅ 

 

ɼʣʷ ʘʥʘʣʽʟʫ ʨʦʟʧʦʜʽʣʫ ʚʠʢʠʜʫ ʪʘ ʫʱʽʣʴʥʝʥʥʷ ʥʘ ʜʚʦʭ ʨʦʟʣʦʤʘʭ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʜʘʥʽ ʩʚʝʨʜʣʦʚʠʥʠ ʪʘ ʣʽʥʽʾ ʚʽʜʩʽʯʝʥʥʷ, ʟʛʝʥʝʨʦʚʘʥʽ ʟ 3D-ʤʦʜʝʣʽ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʧʘʥʽʾ çPetroleum Expertsè [1]. ʇʦʪʽʤ ʧʦʨʽʚʥʶʶʪʴʩʷ ʟʤʽʥʠ ʨʦʟʧʦʜʽʣʫ ʚ 

ʯʘʩʽ ʥʘ ʢʽʣʴʢʦʭ ʛʨʘʬʽʢʘʭ, ʧʝʨʰ ʥʽʞ ʚʽʜʥʦʚʠʪʠ ʤʦʜʝʣʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʽʚ 

3D Decompaction ʽ 3D Move-on-Fault ʜʦ ʢʨʦʢʫ ʚ ʯʘʩʽ, ʢʦʣʠ ʚʽʜʙʫʣʦʩʷ ʥʘʜʭʦʜʞʝʥʥʷ 

ʚʫʛʣʝʚʦʜʥʽʚ. ʎʷ ʽʥʬʦʨʤʘʮʽʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʨʦʟʛʣʷʜʫ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ ʜʚʦʤʘ 

ʨʦʟʣʦʤʘʤʠ ʪʘ ʾʭ ʚʧʣʠʚʫ ʥʘ ʧʦʪʽʢ ʯʝʨʝʟ ʨʦʟʣʦʤʠ. ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʚ ʘʥʘʣʽʟʽ 

ʫʱʽʣʴʥʝʥʥʷ ʨʦʟʣʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʦʜʝʣʶʚʘʥʥʷ ʄʦʥʪʝ-ʂʘʨʣʦ [1, 2]. 

ʄʦʜʫʣʴ ʘʥʘʣʽʟʫ ʨʦʟʣʦʤʫ ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʢʽʣʴʢʽʩʥʝ ʦʧʠʪʫʚʘʥʥʷ ʨʦʟʧʦʜʽʣʫ 

ʚʠʢʠʜʽʚ ʽ ʫʱʽʣʴʥʝʥʴ ʥʘ ʥʝʩʧʨʘʚʥʦʩʪʽ. ʋʥʽʢʘʣʴʥʠʡ ʜʣʷ Move ʤʦʜʫʣʴ ʘʥʘʣʽʟʫ ʨʦʟʣʦʤʽʚ 

ʤʦʞʥʘ ʦʙôʻʜʥʘʪʠ ʟ ʽʥʩʪʨʫʤʝʥʪʘʤʠ 3D Decompaction ʽ 3D Move-on-Fault, ʱʦ ʜʦʟʚʦʣʠʪʴ 

ʦʙʤʝʞʠʪʠ ʯʘʩʦʚʽ ʟʤʽʥʠ ʜʣʷ ʢʠʜʢʘ, ʟʽʩʪʘʚʣʝʥʥʷ ʪʘ ʢʦʝʬʽʮʽʻʥʪ ʚʠʾʤʢʠ ʩʣʘʥʮʶ. ɿʘ 

ʚʽʜʩʫʪʥʦʩʪʽ ʥʘʜʽʡʥʦʾ ʩʪʨʫʢʪʫʨʥʦʾ 3D-ʤʦʜʝʣʽ ʜʘʥʽ ʩʚʝʨʜʣʦʚʠʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʽʙʨʘʥʽ ʚ 

ʤʦʜʫʣʴ ʽ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʦʮʽʥʢʠ ʛʽʧʦʪʝʪʠʯʥʠʭ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʛʦʨʠʟʦʥʪʘʤʠ ʨʦʟʣʦʤʽʚ 

ʪʘ ʟʜʘʪʥʽʩʪʶ ʜʦ ʫʱʽʣʴʥʝʥʥʷ ʥʘ ʜʽʘʛʨʘʤʽ ʪʨʠʢʫʪʥʠʢʘ ʨʦʟʣʦʤʽʚ. 

ɼʽʘʛʨʘʤʠ ʪʨʠʢʫʪʥʠʢʘ ʨʦʟʣʦʤʫ ʪʨʘʜʠʮʽʡʥʦ ʦʪʨʠʤʫʶʪʴ ʟ ʦʜʥʽʻʾ ʩʚʝʨʜʣʦʚʠʥʠ ʘʙʦ 

ʜʝʢʽʣʴʢʦʭ ʩʚʝʨʜʣʦʚʠʥ ʪʘ ʤʦʜʝʣʶʶʪʴ ʨʦʟʪʘʰʫʚʘʥʥʷ ʙʣʦʢʫ, ʷʢʠʡ ʟʨʫʡʥʦʚʘʥʠʡ, ʜʣʷ 

ʟʘʜʘʥʦʛʦ ʢʠʜʢʘ ʚʟʜʦʚʞ ʛʽʧʦʪʝʪʠʯʥʦʛʦ ʧʣʦʩʢʦʛʦ ʨʦʟʣʦʤʫ. ɯʩʥʫʻ ʣʽʥʽʡʥʘ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ 

ʛʣʠʙʠʥʦʶ ʧʦ ʚʽʩʽ ʦʨʜʠʥʘʪ ʽ ʢʠʜʢʦʤ ʧʦ ʚʽʩʽ ʭ, ʧʨʠʯʦʤʫ ʤʘʢʩʠʤʘʣʴʥʘ ʛʣʠʙʠʥʘ ʚʠʟʥʘʯʘʻ 

ʤʘʢʩʠʤʘʣʴʥʝ ʢʠʜʘʥʥʷ. ʋ Move ʤʦʞʥʘ ʚʨʘʭʫʚʘʪʠ ʟʨʦʩʪʘʥʥʷ ʦʩʘʜʦʚʠʭ ʚʽʜʢʣʘʜʝʥʴ ʯʝʨʝʟ 

ʨʦʟʣʦʤ, ʘ ʪʘʢʦʞ ʚʪʦʨʠʥʥʫ ʩʚʝʨʜʣʦʚʠʥʫ, ʽ ʪʘʢʠʤ ʯʠʥʦʤ ʩʪʚʦʨʶʚʘʪʠ ʙʽʣʴʰ ʪʦʯʥʽ ʪʨʠʢʫʪʥʽ 

ʜʽʘʛʨʘʤʠ (ʈʠʩʫʥʦʢ 1) [1, 2]. 

ʋ ʧʦʻʜʥʘʥʥʽ ʟ ʥʘʷʚʥʦʶ ʧʝʪʨʦʬʽʟʠʯʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʨʦʟʨʘʭʫʥʦʢ ʧʨʦʢʩʽ-ʩʝʨʚʝʨʽʚ 

ʫʱʽʣʴʥʝʥʥʷ ʨʦʟʣʦʤʽʚ, ʪʘʢʠʭ ʷʢ ʢʦʝʬʽʮʽʻʥʪ ʙʦʨʦʟʥʠ ʩʣʘʥʮʽʚ (SGR), ʢʦʝʬʽʮʽʻʥʪ ʝʬʝʢʪʠʚʥʦʾ 

ʙʦʨʦʟʥʠ ʩʣʘʥʮʽʚ (ESGR), ʢʦʝʬʽʮʽʻʥʪ ʨʦʟʤʠʪʪʷ ʩʣʘʥʮʽʚ (SSF), ʧʦʪʝʥʮʽʘʣ ʨʦʟʤʠʪʪʷ ʛʣʠʥʠ 

(CSP), ʽʤʦʚʽʨʥʽʩʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʨʦʟʤʠʪʪʷ ʩʣʘʥʮʽʚ (PSSF) ), ʧʨʦʥʠʢʥʽʩʪʴ ʽ ʚʠʩʦʪʘ ʩʪʦʚʧʘ 

ʚʫʛʣʝʚʦʜʥʽʚ ʤʦʞʣʠʚʽ ʥʘ ʨʷʜʽ ʜʽʣʷʥʦʢ. ʎʽ ʧʨʦʢʩʽ ʪʘʢʦʞ ʤʦʞʥʘ ʥʘʥʝʩʪʠ ʥʘ 3D-ʤʦʜʝʣʴ 

ʢʦʣʴʦʨʦʤ ʜʣʷ ʦʮʽʥʢʠ ʧʦʪʝʥʮʽʘʣʫ ʤʽʛʨʘʮʽʾ ʬʣʶʾʜʽʚ, ʜʝʷʢʽ ʟ ʥʠʭ ʧʦʷʩʥʶʶʪʴʩʷ ʥʘʩʪʫʧʥʠʤ 

ʯʠʥʦʤ: SGR ï ʮʝ ʯʘʩʪʢʘ ʩʣʘʥʮʶ (ʘʙʦ ʛʣʠʥʠ), ʟʘʥʝʩʝʥʦʛʦ ʚʟʜʦʚʞ ʨʦʟʣʦʤʫ ʚ ʤʝʞʘʭ 

ʽʥʪʝʨʚʘʣʫ ʢʦʚʟʘʥʥʷ ʚʠʩʷʯʦʾ ʩʪʽʥʢʠ ʪʘ ʚʽʜʩʽʢʘʥʥʷ ʧʽʜʥʽʞʞʷ; SSF ï ʮʝ ʚʽʜʥʦʰʝʥʥʷ ʚʝʣʠʯʠʥʠ 

ʚʠʢʠʜʫ, ʷʢʫ ʟʘʟʥʘʻ ʧʣʘʩʪ, ʚʽʜʥʦʩʥʦ ʪʦʚʱʠʥʠ ʽʥʪʝʨʚʘʣʫ ʩʣʘʥʮʶ; CSP ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʢʦʥʪʨʦʣʴʥʫ ʪʦʯʢʫ ʚʽʜʥʦʩʥʦ ʢʠʜʢʘ ʽʥʪʝʨʚʘʣʫ ʩʣʘʥʮʶ ʪʘ ʚʽʜʩʪʘʥʽ (D) ʤʽʞ ʮʽʻʶ ʪʦʯʢʦʶ ʪʘ 

ʤʝʞʝʶ ʽʥʪʝʨʚʘʣʫ ʩʣʘʥʮʶ. ʑʦʙ ʜʽʟʥʘʪʠʩʷ ʧʨʦ ʪʝʦʨʽʶ ʽʥʰʠʭ ʧʨʦʢʩʽ-ʩʝʨʚʝʨʽʚ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʤʦʜʫʣʽ ʘʥʘʣʽʟʫ ʧʦʤʠʣʦʢ, ʪʨʝʙʘ ʧʝʨʝʛʣʷʥʫʪʠ ʩʪʦʨʽʥʢʠ ʜʦʚʽʜʢʠ, ʷʢʽ 

ʤʦʞʥʘ ʚʽʜʢʨʠʪʠ ʚ Move. ʆʮʽʥʶʚʘʥʥʷ ʟʽʩʪʘʚʣʝʥʥʷ ʤʽʞ ʨʦʟʣʦʤʘʤʠ ʪʘ ʧʦʪʝʥʮʽʘʣʦʤ 

ʫʱʽʣʴʥʝʥʥʷ, ʜʝ ʜʘʥʽ ʧʨʦ ʨʦʟʣʦʤʠ ʨʽʜʢʽʩʥʽ ʘʙʦ ʚʽʜʩʫʪʥʽ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʣʷʭʦʤ ʧʦʙʫʜʦʚʠ 

ʜʘʥʠʭ ʩʚʝʨʜʣʦʚʠʥʠ ʥʘ ʜʽʘʛʨʘʤʽ ʪʨʠʢʫʪʥʠʢʘ ʨʦʟʣʦʤʽʚ. ɼʘʥʽ ʚʢʣʶʯʘʶʪʴ ʚʝʨʰʠʥʠ 

ʛʦʨʠʟʦʥʪʫ ʪʘ ʛʘʤʤʘ-ʢʘʨʦʪʘʞ, ʷʢʽ ʙʫʜʫʪʴ ʧʝʨʝʪʚʦʨʝʥʽ ʫ VShale ʪʘ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʫ ʢʦʝʬʽʮʽʻʥʪʘ ʚʠʨʽʟʘʥʥʷ ʩʣʘʥʮʶ. 
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ʈʠʩʫʥʦʢ 1: ɹʣʦʢ-ʩʭʝʤʠ ʟ ʨʽʟʥʠʤʠ ʩʪʠʣʷʤʠ ʟʽʩʪʘʚʣʝʥʥʷ ʯʝʨʝʟ ʨʦʟʣʦʤʠ. a) ɺʽʜʩʫʪʥʽʩʪʴ 

ʨʦʩʪʫ ʥʘʚʽʩʥʠʭ ʩʪʽʥ. b) ʊʨʠʢʫʪʥʠʢ ʨʦʟʣʦʤʫ ʦʜʥʽʻʾ ʩʚʝʨʜʣʦʚʠʥʠ. c) ɹʣʦʢ-ʩʭʝʤʘ, ʱʦ 

ʽʣʶʩʪʨʫʻ ʟʽʩʪʘʚʣʝʥʥʷ ʧʦʧʝʨʝʢ ʨʦʟʣʦʤʽʚ ʽʟ ʟʨʦʩʪʘʥʥʷʤ ʚʠʩʷʯʦʾ ʩʪʽʥʢʠ. d) ʊʨʠʢʫʪʥʠʢ 

ʨʦʟʣʦʤʽʚ ʜʚʦʭ ʩʚʝʨʜʣʦʚʠʥ. 

 

ɼʘʣʽ 3D-ʤʦʜʝʣʴ ʙʫʜʝ ʽʥʪʝʛʨʦʚʘʥʦ ʚ ʨʦʙʦʯʠʡ ʧʨʦʮʝʩ. ɹʫʜʫʪʴ ʩʪʚʦʨʝʥʽ ʣʽʥʽʾ ʚʽʜʨʽʟʫ, ʷʢʽ 

ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʪʦʯʢʠ ʧʝʨʝʪʠʥʫ ʢʦʞʥʦʾ ʚʠʩʷʯʦʾ ʩʪʽʥʠ ʪʘ ʛʦʨʠʟʦʥʪʫ ʧʽʜʥʽʞʞʷ ʧʨʦʪʠ 

ʨʦʟʣʦʤʫ. ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʚʦʥʠ ʙʫʜʫʪʴ ʩʪʚʦʨʝʥʽ, 3D-ʚʽʜʥʦʩʠʥʠ ʢʠʜʢʽʚ ʙʫʜʫʪʴ ʨʦʟʛʣʷʥʫʪʽ ʚ 

ʧʨʦʬʽʣʽ ʢʠʜʢʽʚ, ʤʘʩʰʪʘʙʽ ʨʦʟʣʦʤʽʚ ʽ ʜʽʘʛʨʘʤʘʭ ʟʨʦʩʪʘʥʥʷ ʨʦʟʣʦʤʽʚ. ʂʨʽʤ ʪʦʛʦ, ʘʥʘʣʽʟ 

ʧʦʪʝʥʮʽʘʣʫ ʫʱʽʣʴʥʝʥʥʷ ʙʫʜʝ ʧʨʦʚʝʜʝʥʦ ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ ʣʽʪʦʣʦʛʽʯʥʦʛʦ ʟʽʩʪʘʚʣʝʥʥʷ ʪʘ 

ʢʦʣʴʦʨʦʚʠʭ ʢʘʨʪ ʽ ʘʪʨʠʙʫʪʽʚ SGR. ʇʦʪʽʤ ʮʽ ʢʦʣʴʦʨʦʚʽ ʢʘʨʪʠ ʙʫʜʫʪʴ ʰʚʠʜʢʦ ʦʙʨʦʙʣʝʥʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʜʽʘʛʨʘʤʠ ʥʝʩʧʨʘʚʥʦʩʪʝʡ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʰʚʠʜʢʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʧʨʦʢʩʽ 

ʫʱʽʣʴʥʝʥʴ ʫ ʯʘʩʽ. 

ʄʦʜʝʣʶʚʘʥʥʷ ʟʘ ʤʝʪʦʜʦʤ ʄʦʥʪʝ-ʂʘʨʣʦ ʙʫʜʝ ʚʠʢʦʥʘʥʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʩʪʨʫʤʝʥʪʫ 

ʤʦʜʝʣʶʚʘʥʥʷ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ. ʈʦʙʦʯʠʡ ʧʨʦʮʝʩ ʤʦʜʝʣʶʚʘʥʥʷ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʜʦʟʚʦʣʷʻ 

ʩʪʦʭʘʩʪʠʯʥʦ ʤʦʜʝʣʶʚʘʪʠ ʚʽʜʭʠʣʝʥʥʷ ʧʦʣʦʞʝʥʥʷ ʣʽʥʽʾ ʚʽʜʩʽʯʝʥʥʷ (ʣʽʥʽʾ ʧʝʨʝʪʠʥʫ 

ʛʦʨʠʟʦʥʪʫ ʪʘ ʨʦʟʣʦʤʫ) ʽ ʚʭʽʜʥʽ ʜʘʥʽ Vshale ʘʙʦ Vclay. ʄʦʜʝʣʶʚʘʥʥʷ ʟʘ ʤʝʪʦʜʦʤ ʄʦʥʪʝ-

ʂʘʨʣʦ ʚʠʢʦʥʫʻʪʴʩʷ ʽʟ ʚʠʟʥʘʯʝʥʦʶ ʢʦʨʠʩʪʫʚʘʯʝʤ ʢʽʣʴʢʽʩʪʶ ʚʠʧʘʜʢʦʚʠʭ ʽʪʝʨʘʮʽʡ ʜʣʷ 

ʤʦʜʝʣʶʚʘʥʥʷ ʜʽʘʧʘʟʦʥʫ ʪʘ ʡʤʦʚʽʨʥʦʩʪʽ ʤʦʞʣʠʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘ ʦʩʥʦʚʽ ʚʠʟʥʘʯʝʥʠʭ 

ʟʤʽʥʥʠʭ. 

ʈʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʙʫʜʫʪʴ ʧʦʨʽʚʥʶʚʘʪʠʩʷ ʟ ʧʦʪʦʯʥʠʤʠ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ, ʱʦʙ ʦʙʤʝʞʠʪʠ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʟʜʘʪʥʦʩʪʽ ʫʱʽʣʴʥʝʥʥʷ ʨʦʟʣʦʤʫ. 

ʇʽʩʣʷ ʘʥʘʣʽʟʫ ʧʦʪʦʯʥʦʾ ʤʦʜʝʣʽ, ʾʾ ʙʫʜʝ ʚʽʜʥʦʚʣʝʥʦ ʜʦ ʚʠʟʥʘʯʝʥʦʛʦ ʢʨʦʢʫ ʟʘ ʯʘʩʦʤ 

ʰʣʷʭʦʤ ʚʠʜʘʣʝʥʥʷ ʚʝʨʭʥʴʦʛʦ ʛʦʨʠʟʦʥʪʫ ʽ ʜʝʢʦʤʧʘʢʪʫʚʘʥʥʷ ʙʘʟʦʚʠʭ ʦʜʠʥʠʮʴ. ʇʦʪʽʤ ʙʫʜʝ 

ʚʽʜʥʦʚʣʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʣʛʦʨʠʪʤʫ Simple Shear ʚ ʽʥʩʪʨʫʤʝʥʪʽ 3D Move-on-Fault. ʇʽʩʣʷ 

ʚʽʜʥʦʚʣʝʥʥʷ ʜʝʬʦʨʤʘʮʽʾ ʙʫʜʝ ʟʘʧʫʱʝʥʦ ʱʝ ʨʘʟ ʯʝʨʝʟ ʽʥʩʪʨʫʤʝʥʪ Fault Analysis. ɼʝ ʙʫʜʝ 

ʚʩʪʘʥʦʚʣʝʥʦ ʨʽʟʥʠʮʶ ʚ ʣʽʪʦʣʦʛʽʯʥʦʤʫ ʟʽʩʪʘʚʣʝʥʥʽ, SGR ʽ ʚʧʣʠʚ ʥʘ ʧʦʪʽʢ ʨʽʜʠʥʠ ʚ ʯʘʩʽ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 

1. PETROLEUM ENGINEERING AND STRUCTURAL GEOLOGY SOFTWARE. 

https://www.petroleumexperts.com/. 

2. PM125 MOVE 2020 TUTORIALS. Petroleum Experts Ltd 2020. 

https://www.petroleumexperts.com/.  
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ʄʫʭʽʥ ɼ.ɹ., ʤʘʛʽʩʪʨ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 185 ʅʘʬʪʦʛʘʟʦʚʘ ʽʥʞʝʥʝʨʽʷ ʪʘ ʪʝʭʥʦʣʦʛʽʾ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʈʘʩʮʚʻʪʘʻʚ ɺ.ʆ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʥʘʬʪʦʛʘʟʦʚʦʾ ʽʥʞʝʥʝʨʽʾ 

ʪʘ ʙʫʨʽʥʥʷ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʋɼʆʉʂʆʅɸʃɽʅʅʗ ʊɽʍʅʆʃʆɻɯʁ ʆʉɺʆɭʅʅʗ ʅɸʌʊʆɺʀʍ ʉɺɽʈɼʃʆɺʀʅ 

 

ʇʽʜ ʦʩʚʦʻʥʥʷʤ ʩʚʝʨʜʣʦʚʠʥ ʨʦʟʫʤʽʶʪʴ ʢʦʤʧʣʝʢʩ ʨʦʙʽʪ ʽʟ ʬʽʟʠʢʦʭʽʤʽʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʧʣʘʩʪ ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʟ ʥʴʦʛʦ ʩʪʘʣʦʛʦ ʧʨʦʤʠʩʣʦʚʦʛʦ ʧʨʠʧʣʠʚʫ ʥʘʬʪʠ ʪʘ ʛʘʟʫ. ʇʨʠ 

ʦʩʚʦʻʥʥʽ ʩʚʝʨʜʣʦʚʠʥʠ ʚ ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ ʢʦʣʦʥʫ ʩʧʫʩʢʘʶʪʴ ʥʘʩʦʩʥʦ ʢʦʤʧʨʝʩʽʡʥʽ ʪʨʫʙʠ 

ʥʠʞʥʽʡ ʢʽʥʝʮʴ ʷʢʠʭ ʤʘʶʪʴ ʪʨʦʭʠ ʚʠʱʝ ʽʥʪʝʨʚʘʣʫ ʧʝʨʬʦʨʘʮʽʾ. ɻʠʨʣʦ ʩʚʝʨʜʣʦʚʠʥʠ 

ʦʙʣʘʜʥʫʶʪʴ ʬʦʥʪʘʥʥʘ ʘʨʤʘʪʫʨʘ, ʥʘ ʙʽʯʥʠʭ ʚʽʜʚʦʜʘʭ ʷʢʦʾ ʨʦʟʤʽʱʫʶʪʴ ʰʪʫʮʝʨʥʽ ʢʘʤʝʨʠ, 

ʘ ʚ ʢʽʥʮʽ ʚʠʢʠʜʥʠʭ ʣʽʥʽʾ ʚʩʪʘʥʦʚʣʶʶʪʴ ʪʨʘʧʥʫ ʫʩʪʘʥʦʚʢʫ ʽ ʻʤʥʽʩʪʴ ʜʣʷ ʚʠʤʽʨʫ ʦʙʩʷʛʽʚ 

ʩʫʤʽʰʽ, ʱʦ ʥʘʜʭʦʜʠʪʴ. ʇʦʪʽʤ ʟʥʠʞʫʶʪʴ ʪʠʩʢ ʥʘ ʚʠʙʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ʽ ʩʪʚʦʨʶʶʪʴ ʜʝʧʨʝʩʽʶ 

ʥʘ ʧʣʘʩʪ, ʧʨʠ ʷʢʽʡ ʧʣʘʩʪʦʚʘ ʨʽʜʠʥʘ ʧʦʯʠʥʘʻ ʥʘʜʭʦʜʠʪʠ ʚ ʩʚʝʨʜʣʦʚʠʥʫ ʽ ʧʦ ʢʦʣʦʥʽ 

ʢʦʤʧʨʝʩʽʡʥʽ ʥʘʩʦʩʥʦ ʪʨʫʙʠ ʥʘ ʧʦʚʝʨʭʥʶ. 

ʗʢʱʦ ʧʣʘʩʪʦʚʠʡ ʪʠʩʢ ʚʠʱʠʡ ʟʘ ʛʽʜʨʦʩʪʘʪʠʯʥʠʡ ʪʠʩʢ ʩʪʦʚʧʘ ʚʦʜʠ, ʧʨʠʚʝʜʝʥʦʛʦ ʜʦ 

ʛʣʠʙʠʥʠ ʟʘʣʷʛʘʥʥʷ ʧʣʘʩʪʘ, ʪʦ ʟʘʧʫʩʢ ʩʚʝʨʜʣʦʚʠʥʠ ʚ ʨʦʙʦʪʫ ʟʜʽʡʩʥʶʶʪʴ ʧʨʦʩʪʦʶ ʟʘʤʽʥʦʶ 

ʚʘʞʢʦʛʦ ʙʫʨʦʚʦʛʦ ʨʦʟʯʠʥʫ ʚ ʩʚʝʨʜʣʦʚʠʥʽ ʥʘ ʚʦʜʫ, ʘ ʧʦʪʽʤ ʷʢʱʦ ʩʚʝʨʜʣʦʚʠʥʘ ʥʝ ʧʨʦʷʚʣʷʻ 

ʩʝʙʝ, - ʥʘ ʥʘʬʪʫ. ʋ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʧʣʘʩʪʦʚʠʡ ʪʠʩʢ ʚʠʷʚʣʷʻʪʴʩʷ ʥʠʞʯʝ 

ʛʽʜʨʦʩʪʘʪʠʯʥʦʛʦ ʪʠʩʢʫ ʩʪʦʚʧʘ ʚʦʜʠ ʘʙʦ ʥʘʬʪʠ, ʘ ʧʣʘʩʪ ʚʩʝ ʞ ʪʘʢʠ ʚʦʣʦʜʽʻ ʢʦʣʝʢʪʦʨʩʴʢʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʽ ʥʝ ʟʘʙʨʫʜʥʝʥʠʡ, ʪʦ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʟʥʠʞʝʥʥʷ ʪʠʩʢʫ ʚ ʩʚʝʨʜʣʦʚʠʥʽ 

ʟʜʽʡʩʥʶʶʪʴ ʟʘʢʘʯʫʚʘʥʥʷ ʧʦʚʽʪʨʷʥʠʭ ʧʘʯʦʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧʨʝʩʦʨʥʠʭ ʫʩʪʘʥʦʚʦʢ, 

ʘʝʨʫʚʘʥʥʷ ʨʽʜʠʥʠ ʚ ʩʚʝʨʜʣʦʚʠʥʽ, ʘ ʪʘʢʦʞ ɿʥʠʞʝʥʥʷ ʨʽʚʥʷ ʨʽʜʠʥʠ ʫ ʩʚʝʨʜʣʦʚʠʥʽ ï 

ʩʚʘʙʫʚʘʥʥʷ. ʗʢʱʦ ʞ ʧʣʘʩʪ ʚʦʣʦʜʽʻ ʢʦʣʝʢʪʦʨʩʴʢʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʘʣʝ ʩʠʣʴʥʦ 

ʟʘʙʨʫʜʥʝʥʠʡ, ʟʜʽʡʩʥʶʶʪʴ ʽʥʪʝʥʩʠʬʽʢʫʶʯʽ ʚʧʣʠʚʫ ʥʘ ʧʨʠʚʠʙʽʡʥʫ ʟʦʥʫ ʧʣʘʩʪʘ (ʇɿʇ) ʟ 

ʤʝʪʦʶ ʦʯʠʱʝʥʥʷ ʾʾ ʚʽʜ ʟʘʙʨʫʜʥʝʥʥʷ, ʽ ʫʩʫʥʝʥʥʷ ʦʧʦʨʫ ʬʽʣʴʪʨʘʮʽʾ ʥʘʬʪʠ ʽ ʛʘʟʫ, ʘʢʪʠʚʽʟʘʮʽʷ 

ʧʨʠʧʣʠʚʫ. ʇʨʠ ʮʴʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʝʪʦʜʠ ʭʽʤʽʯʥʦʾ, ʛʽʜʨʦʤʝʭʘʥʽʯʥʦʾ ʪʘ ʢʦʤʙʽʥʦʚʘʥʦʾ 

ʜʽʾ ʥʘ ʧʨʠʚʠʙʽʡʥʫ ʟʦʥʫ ʧʣʘʩʪʘ (ʇɿʇ). ʂʦʣʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ 

ʚʧʣʠʚʫ ʚʩʝ ʞ ʪʘʢʠ ʥʝ ʚʜʘʻʪʴʩʷ ʚʠʢʣʠʢʘʪʠ ʧʨʠʧʣʠʚ ʨʽʜʠʥʠ ʟ ʧʣʘʩʪʘ, ʪʦ ʘʥʘʣʽʟʫʻʪʴʩʷ 

ʨʝʟʫʣʴʪʘʪʠ ʦʩʚʦʻʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ʚ ʢʦʤʧʣʝʢʩʽ ʟ ʫʩʽʤʘ ʥʘʷʚʥʠʤʠ ʛʝʦʬʽʟʠʯʥʠʤʠ 

ʤʘʪʝʨʽʘʣʘʤʠ ʽ ʜʘʥʠʤʠ ʧʨʦ ʙʫʜʽʚʥʠʮʪʚʦ ʩʚʝʨʜʣʦʚʠʥʠ ʽ ʨʦʙʠʪʴʩʷ ʚʠʩʥʦʚʦʢ ʧʨʦ ʜʦʮʽʣʴʥʽʩʪʴ 

ʧʨʦʚʝʜʝʥʥʷ ʧʦʜʘʣʴʰʠʭ ʨʦʙʽʪ, ʱʦ ʽʥʪʝʥʩʠʬʽʢʫʶʪʴ, ʥʘ ʜʘʥʦʤʫ ʦʙ'ʻʢʪʽ. ʗʢʱʦ ʦʙ'ʻʢʪ 

ʚʠʷʚʠʚʩʷ ʥʝʧʨʦʜʫʢʪʠʚʥʠʤ, ʧʨʠʡʤʘʻʪʴʩʷ ʨʽʰʝʥʥʷ ʧʨʦ ʧʝʨʝʭʽʜ ʜʦ ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʥʘʩʪʫʧʥʦʛʦ ʦʙ'ʻʢʪʘ ʘʙʦ ʧʨʦ ʢʦʥʩʝʨʚʘʮʽʶ ʘʙʦ ʣʽʢʚʽʜʘʮʽʶ ʩʚʝʨʜʣʦʚʠʥʠ. 

ʇʨʠʩʪʨʽʡ ʻ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʩʪʨʫʤʝʥʝʚʠʤ ʥʘʩʦʩʦʤ ʚʩʪʘʚʥʦʛʦ ʪʠʧʫ, 

ʢʦʥʩʪʨʫʢʮʽʷ ʷʢʦʛʦ ʽ ʪʝʭʥʦʣʦʛʽʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʢʦʥʘʥʥʷ ʥʘʩʪʫʧʥʠʭ 

ʦʧʝʨʘʮʽʡ: 

1. ɿʥʠʞʝʥʥʷ ʚʠʙʽʡʥʦʛʦ ʪʠʩʢʫ ʪʽʣʴʢʠ ʚ ʧʽʜʧʘʢʝʨʥʦʤʫ ʧʨʦʩʪʦʨʽ ʩʚʝʨʜʣʦʚʠʥʠ ʪʘ ʚʠʢʣʠʢ 

ʧʨʠʧʣʠʚʫ ʽʟ ʧʣʘʩʪʘ. ʇʨʠ ʮʴʦʤʫ ʚʠʢʣʶʯʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʠʜʽʚ ʥʘʬʪʠ ʪʘ ʟʤʠʥʘʥʥʷ 

ʦʙʩʘʜʥʦʾ ʢʦʣʦʥʠ. 

2. ɻʣʠʙʦʢʝ ʜʨʝʥʫʚʘʥʥʷ ʪʘ ʦʯʠʱʝʥʥʷ ʧʣʘʩʪʘ ʰʣʷʭʦʤ ʚʧʣʠʚʫ ʥʘ ʥʴʦʛʦ ʮʠʢʣʽʯʥʠʤʠ 

ʟʥʘʢʦʟʤʽʥʥʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ ʚ ʨʝʞʠʤʽ ʜʝʧʨʝʩʽʷ-ʨʝʧʨʝʩʽʷ. 

3. ɿʘʢʘʯʫʚʘʥʥʷ ʢʠʩʣʦʪʠ ʘʙʦ ʽʥʰʠʭ ʭʽʤʽʯʥʠʭ ʨʝʘʛʝʥʪʽʚ ʧʽʜ ʪʠʩʢʦʤ ʫ ʧʣʘʩʪ ʪʘ ʚʽʜʙʽʨ 

ʧʨʦʜʫʢʪʽʚ ʨʝʘʢʮʽʾ ʢʠʩʣʦʪʠ ʟ ʧʣʘʩʪʘ ʚ ʥʝʦʙʭʽʜʥʠʡ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ ʯʘʩ. 

4. ɻʽʜʨʦʜʠʥʘʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʟ ʤʝʪʦʶ ʦʮʽʥʢʠ ʧʦʯʘʪʢʦʚʦʛʦ ʪʘ 

ʟʘʢʣʶʯʥʦʛʦ ʩʪʘʥʫ ʧʨʠʚʠʙʽʡʥʦʾ ʟʦʥʠ ʧʣʘʩʪʘ ʰʣʷʭʦʤ ʟʘʧʠʩʫ ʪʘ ʨʦʟʰʠʬʨʫʚʘʥʥʷ ʢʨʠʚʦʾ 

ʚʽʜʥʦʚʣʝʥʥʷ ʪʠʩʢʫ ʂɺɼ. ɿʘʧʠʩ ʪʘ ʧʦʨʽʚʥʷʥʥʷ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʤʦʞʝ 

ʧʨʦʚʦʜʠʪʠʩʴ ʧʨʠ ʨʽʟʥʠʭ ʜʝʧʨʝʩʽʷʭ ʥʘ ʧʣʘʩʪ. 

5. ɺʠʜʦʙʫʪʦʢ ʥʘʬʪʠ ʟʽ ʩʚʝʨʜʣʦʚʠʥʠ. 



ʉɽʂʎɯʗ ï ʊɽʍʅʆʃʆɻɯɰ ɺʀɼʆɹʋʊʂʋ, ʇɽʈɽʈʆɹʂʀ ʊɸ ʊʈɸʅʉʇʆʈʊʋɺɸʅʅʗ ʂʆʈʀʉʅʀʍ ʂʆʇɸʃʀʅ 

ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  

çʄʆʃʆɼʔ: ʅɸʋʂɸ ʊɸ ɯʅʅʆɺɸʎɯɰè, 22-24 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. 
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ʈʦʙʦʪʘ ʧʨʠʩʪʨʦʶ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʚʣʘʩʪʠʚʦʩʪʷʭ ʩʪʨʫʤʠʥʥʦʛʦ ʥʘʩʦʩʘ. 

ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʨʦʙʦʯʘ ʨʽʜʠʥʘ ʧʦʜʘʻʪʴʩʷ ʜʦ ʩʦʧʣʘ 

ʝʞʝʢʪʦʨʥʦʛʦ ʥʘʩʦʩʘ ʪʨʫʙʘʤʠ ʅʂʊ, ʘ ʧʨʠ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ - ʧʦ ʟʘʪʨʫʙʥʦʤʫ ʧʨʦʩʪʦʨʫ. ɺ 

ʦʩʪʘʥʥʴʦʤʫ ʚʠʧʘʜʢʫ ʥʘʬʪʫ, ʱʦ ʚʽʜʢʘʯʫʻʪʴʩʷ ʟ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ, ʨʫʭʘʻʪʴʩʷ ʥʘ 

ʧʦʚʝʨʭʥʶ ʧʦ ʥʘʩʦʩʥʦ-ʢʦʤʧʨʝʩʦʨʥʠʭ ʪʨʫʙʘʭ. 

ɺʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʪʘʢʠʡ ʩʧʦʩʽʙ. 

ʋ ʩʚʝʨʜʣʦʚʠʥʫ ʥʘ ʨʦʟʨʘʭʫʥʢʦʚʫ ʛʣʠʙʠʥʫ ʥʘ ʅʂʊ ʩʧʫʩʢʘʻʪʴʩʷ ʢʦʨʧʫʩ ʋɽʆʉ-5 ʟ 

ʤʝʭʘʥʽʯʥʠʤ ʧʘʢʝʨʦʤ, ʚʩʪʘʥʦʚʣʝʥʠʤ ʥʠʞʯʝ ʢʦʨʧʫʩʫ. ɼʣʷ ʦʧʨʝʩʫʚʘʥʥʷ ʅʂʊ ʽ ʧʘʢʝʨʘ ʚ 

ʢʦʨʧʫʩ ʧʨʠʩʪʨʦʶ ʋɽʆʉ-5 ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʩʧʝʮʽʘʣʴʥʘ ʚʩʪʘʚʢʘ. ʅʂʊ ʦʧʨʝʩʦʚʫʶʪʴ 

ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʪʠʩʢʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʧʦʨʦʞʥʠʥʽ ʪʨʫʙ, ʘ ʧʘʢʝʨ ʰʣʷʭʦʤ 

ʩʪʚʦʨʝʥʥʷ ʪʠʩʢʫ ʚ ʟʘʪʨʫʙʥʦʤʫ ʧʨʦʩʪʦʨʽ. 

ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʽʪ ʟ ʦʙʧʨʝʩʫʚʘʥʥʷ ʪʨʫʙ ʪʘ ʧʘʢʝʨʫ ʦʧʨʝʩʫʚʘʣʴʥʘ ʚʩʪʘʚʢʘ 

ʚʠʪʷʛʫʻʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʘʥʘʪʥʦʾ ʪʝʭʥʽʢʠ. 

ɼʘʣʽ ʚ ʅʂʊ ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʩʪʘʚʣʝʥʦʛʦ ʟʘʚʜʘʥʥʷ ʩʧʫʩʢʘʻʪʴʩʷ ʚʩʪʘʚʥʠʡ ʝʞʝʢʪʦʨʥʠʡ 

ʥʘʩʦʩ ʜʣʷ ʦʩʚʦʻʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʘʙʦ ʚʩʪʘʚʥʠʡ ʝʞʝʢʪʦʨʥʠʡ ʥʘʩʦʩ ʜʣʷ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ. 

ʇʽʜ ʜʽʻʶ ʚʣʘʩʥʦʾ ʚʘʛʠ ʚʩʪʘʚʥʠʡ ʥʘʩʦʩ ʨʫʭʘʻʪʴʩʷ ʧʦ ʟʘʧʦʚʥʝʥʠʤ ʨʽʜʠʥʦʶ ʪʨʫʙ ʜʦ 

ʢʦʨʧʫʩʫ ʋɽʆʉ-5 ʽ ʦʩʪʘʪʦʯʥʦ ʬʽʢʩʫʻʪʴʩʷ ʚ ʥʴʦʤʫ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʅʂʊ ʪʠʩʢʫ 10-15 ʘʪʤ. 

ɺʩʪʘʚʥʠʡ ʝʞʝʢʪʦʨʥʠʡ ʥʘʩʦʩ ʤʦʞʝ ʙʫʪʠ ʚʠʣʫʯʝʥʠʡ ʟʽ ʩʚʝʨʜʣʦʚʠʥʠ ʙʝʟ ʧʽʜʡʦʤʫ ʅʂʊ 

ʫ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ ʟʘ ʫʤʦʚʠ ʟʤʽʥʠ ʯʝʨʛʦʚʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʦʙʽʪ ʘʙʦ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʨʝʤʦʥʪʫ ʥʘʩʦʩʘ. 

ʇʨʠ ʦʩʚʦʻʥʥʽ ʩʚʝʨʜʣʦʚʠʥʠ ʪʘ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ ʷʢ ʨʦʙʦʯʠʡ ʘʛʝʥʪ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʪʝʭʥʽʯʥʫ ʚʦʜʫ, ʥʘʬʪʫ ʘʙʦ ʛʘʟʦʚʠʡ ʢʦʥʜʝʥʩʘʪ. 

ɼʣʷ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʨʦʙʦʯʠʡ ʘʛʝʥʪ ʽ ʧʨʠʨʦʜʥʠʡ ʛʘʟ. ʋ 

ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚ ʝʞʝʢʪʦʨʥʦʤʫ ʥʘʩʦʩʽ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʩʧʝʮʽʘʣʴʥʽ ʥʘʜʟʚʫʢʦʚʽ ʩʦʧʣʘ. 

ʇʽʩʣʷ ʧʨʠʧʠʥʝʥʥʷ ʧʦʜʘʯʽ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ, ʛʽʜʨʦʩʪʘʪʠʯʥʠʡ ʪʠʩʢ ʥʘ ʧʣʘʩʪ 

ʚʽʜʥʦʚʣʶʻʪʴʩʷ. 

ʋ ʢʦʤʧʣʝʢʪ ʧʨʠʩʪʨʦʶ ʋɽʆʉ-5 ʚʭʦʜʷʪʴ: ʢʦʨʧʫʩ; ʚʩʪʘʚʥʠʡ ʝʞʝʢʪʦʨʥʠʡ ʥʘʩʦʩ ʜʣʷ 

ʦʩʚʦʻʥʥʷ ʩʚʝʨʜʣʦʚʠʥ; ʚʩʪʘʚʥʠʡ ʝʞʝʢʪʦʨʥʠʡ ʥʘʩʦʩ ʜʣʷ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ; ʟʨʽʚʥʷʣʴʥʠʡ 

ʢʣʘʧʘʥ; ʦʧʨʝʩʫʚʘʣʴʥʘ ʚʩʪʘʚʢʘ; ʙʣʦʢʫʶʯʘ ʚʩʪʘʚʢʘ (ʜʣʷ ʟʘʢʘʯʫʚʘʥʥʷ ʢʠʩʣʦʪʠ);ʫʣʦʚʣʶʚʘʯ 

ʮʘʥʛʦʚʠʡ; ʷʩ ʤʝʭʘʥʽʯʥʠʡ; ʦʙʪʷʞʫʚʘʯ; ʰʘʙʣʦʥ; ʬʽʣʴʪʨ; ʟ'ʻʜʥʫʚʘʯʽ ʟ ʛʝʦʬʽʟʠʯʥʦʶ ʛʦʣʦʚʢʦʶ 

ʪʘ ʜʨʦʪʦʤ ʚʠʪʷʛʫ; ʟʘʧʯʘʩʪʠʥʠ (ʤʘʥʞʝʪʠ ʬʪʦʨʦʧʣʘʩʪʦʚʽ, ʢʽʣʴʮʷ ʛʫʤʦʚʽ, ʩʦʧʣʘ 

ʪʚʝʨʜʦʩʧʣʘʚʥʽ, ʟʤʽʰʫʚʘʯʽ). 

ʇʨʠʩʪʨʽʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʩʚʝʨʜʣʦʚʠʥʘʭ, ʦʙʩʘʜʞʝʥʠʭ ʢʦʣʦʥʘʤʠ 140 ï 168 ʤʤ. 

ʇʨʠʩʪʨʦʾ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʚ ʩʚʝʨʜʣʦʚʠʥʘʭ ʥʘ ʛʣʠʙʠʥʽ ʜʦ 4000 ʤ-ʢʦʜʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʦ 120Áʉ. 

ɽʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʦʩʚʦʻʥʥʷ ʩʚʝʨʜʣʦʚʠʥ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʪʝʨʤʽʥʽʚ ʦʩʚʦʻʥʥʷ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʽʜʚʠʱʝʥʥʷ 

ʜʝʙʽʪʽʚ ʚʠʜʦʙʫʚʥʠʭ ʪʘ ʧʨʠʡʦʤʥʦʩʪʽ ʥʘʛʥʽʪʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ, ʘ ʜʣʷ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ ï ʟʘ 

ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʢʘʧʽʪʘʣʴʥʠʭ ʚʠʪʨʘʪ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʚʽʜʩʫʪʥʽʩʪʶ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚ ʤʦʥʪʘʞʽ 

ʚʝʨʩʪʘʪʽʚ-ʢʘʯʘʣʦʢ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʢʚʘʞʠʥ ʚʽʜʮʝʥʪʨʦʚʠʭ ʥʘʩʦʩʽʚ. 
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ʆʣʽʡʥʠʢ ɯ.ʂ., ʤʘʛʽʩʪʨ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 185 ʅʘʬʪʦʛʘʟʦʚʘ ʽʥʞʝʥʝʨʽʷ ʪʘ ʪʝʭʥʦʣʦʛʽʾ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʇʘʱʝʥʢʦ ʆ.ɸ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʥʘʬʪʦʛʘʟʦʚʦʾ ʽʥʞʝʥʝʨʽʾ 

ʪʘ ʙʫʨʽʥʥʷ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʋɼʆʉʂʆʅɸʃɽʅʅʗ ɿɸʉʊʆʉʋɺɸʅʅʗ ʂʆʃʊʖɹɯʅɻʋ ʋ ʊɽʍʅʆʃʆɻɯʏʅʀʍ 

ʇʈʆʎɽʉɸʍ ɽʂʉʇʃʋɸʊɸʎɯɰ ʉɺɽʈɼʃʆɺʀʅ 

 

ɿ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ ʙʫʨʽʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʪʘ 

ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʥʦʚʽ ʨʽʰʝʥʥʷ ʫ ʛʘʣʫʟʽ ʪʝʭʥʦʣʦʛʽʾ ʙʫʨʽʥʥʷ 

ʥʘʬʪʦʚʠʭ ʪʘ ʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ. ʆʜʥʠʤ ʽʟ ʪʘʢʠʭ ʨʽʰʝʥʴ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ 

ʢʦʣʪʶʙʽʥʛʦʚʦʛʦ ʙʫʨʽʥʥʷ. ʂʦʣʪʶʙʽʥʛʦʚʠʡ ʩʧʦʩʽʙ ʙʫʨʽʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʛʥʫʯʢʠʭ ʪʨʫʙ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʩʫʪʪʻʚʦ ʟʤʝʥʰʫʻʪʴʩʷ ʟʘʡʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʦʣʦʪʦ ʽ 

ʩʢʘʩʦʚʫʶʪʴʩʷ ʩʧʫʩʢʦ-ʧʽʜʡʦʤʥʽ ʦʧʝʨʘʮʽʾ, ʱʦ ʩʫʪʪʻʚʦ ʩʧʨʠʷʪʠʤʝ ʩʢʦʨʦʯʝʥʥʶ ʯʘʩʫ, ʱʦ 

ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʙʫʜʽʚʥʠʮʪʚʦ ʩʚʝʨʜʣʦʚʠʥ. ʆʜʥʽʻʶ ʟ ʧʝʨʝʚʘʛ ʢʦʣʪʶʙʽʥʛʦʚʦʛʦ ʙʫʨʽʥʥʷ ʚ 

ʧʦʯʘʪʢʦʚʠʭ ʽ ʚ ʧʽʟʥʽʭ ʝʪʘʧʘʭ ʨʦʟʨʦʙʢʠ ʨʦʜʦʚʠʱ ʧʦʣʷʛʘʻ ʚ ʨʦʟʪʠʥʽ ʧʣʘʩʪʘ ʟʜʽʡʩʥʶʚʘʥʠʭ ʚ 

ʫʤʦʚʘʭ ʨʝʧʨʝʩʽʾ, ʪʦʙʪʦ ʢʦʣʠ ʛʽʜʨʦʩʪʘʪʠʯʥʠʡ ʪʠʩʢ, ʱʦ ʯʠʥʠʪʴʩʷ ʥʘ ʧʣʘʩʪ ʥʠʞʯʝ 

ʧʣʘʩʪʦʚʦʛʦ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʩʢʝʣʝʪʘ ʛʽʨʩʴʢʦʾ ʧʦʨʦʜʠ 

ʟʜʽʡʩʥʶʶʯʠ ʪʠʤ ʩʘʤʠʤ ʧʨʠʨʦʜʥʠʡ ʧʨʠʧʣʠʚ ʬʣʶʾʜʫ. 

ɹʘʛʘʪʦ ʥʘʬʪʦʚʠʭ ʢʦʤʧʘʥʽʡ ʩʪʘʚʣʷʪʴ ʥʘ ʯʽʣʴʥʝ ʤʽʩʮʝ ʢʨʠʪʝʨʽʡ - ʢʨʠʪʝʨʽʡ ʷʢʦʩʪʽ 

ʙʫʜʽʚʥʠʮʪʚʘ ʩʚʝʨʜʣʦʚʠʥ ʽ ʨʦʟʪʠʥ ʧʨʦʜʫʢʪʠʚʥʠʭ ʧʣʘʩʪʽʚ. ɼʣʷ ʟʜʽʡʩʥʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ 

ʪʘʢʦʛʦ ʢʨʠʪʝʨʽʶ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʪʘ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʥʦʚʽ ʪʝʭʥʽʢʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʚ ʛʘʣʫʟʽ 

ʙʫʨʽʥʥʷ. ʆʜʥʠʤ ʽʟ ʪʘʢʠʭ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʯʠ ʥʝ ʱʦ ʽʥʰʝ ʷʢ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ ï 

ʙʫʨʽʥʥʷ ʧʨʠ ʨʽʚʥʦʚʘʞʥʦʤʫ ʪʘ ʜʝʧʨʝʩʠʚʥʦʤʫ ʚʧʣʠʚʽ ʥʘ ʧʣʘʩʪ. ʈʦʟ'ʻʜʥʘʥʥʷ ʪʘ ʧʦʜʘʣʴʰʝ 

ʨʦʟʪʠʥ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʛʦʨʠʟʦʥʪʫ ʚ ʫʤʦʚʘʭ ʜʝʧʨʝʩʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʛʦʨʠʟʦʥʪ ï ʟʙʝʨʽʛʘʻ 

ʧʨʠʨʦʜʥʠʡ ʩʢʝʣʝʪ ʪʘ ʧʨʠʨʦʜʥʠʡ ʩʪʘʥ ʧʨʦʜʫʢʪʠʚʥʠʭ ʛʦʨʠʟʦʥʪʽʚ. ɿʘʟʚʠʯʘʡ ʧʨʦʮʝʩ ʨʦʟʪʠʥʫ 

ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʛʦʨʠʟʦʥʪʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʧʨʝʩʠʚʥʦʾ ʜʽʾ ʥʘ ʧʣʘʩʪ. ʇʽʜ 

ʨʝʧʨʝʩʠʚʥʦʶ ʜʽʻʶ ʤʘʻʪʴʩʷ ʥʘ ʫʚʘʟʽ ʧʝʨʝʚʠʱʝʥʥʷ ʛʽʜʨʦʩʪʘʪʠʯʥʦʛʦ ʪʠʩʢʫ ʧʨʦʤʠʚʥʦʾ 

ʨʽʜʠʥʠ ʥʘʜ ʧʣʘʩʪʦʚʠʤ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʤʠʚʥʘ ʨʽʜʠʥʘ ʧʨʦʥʠʢʘʻ ʚ ʧʨʦʜʫʢʪʠʚʥʠʡ ʛʦʨʠʟʦʥʪ 

ʽ ʪʠʤ ʩʘʤʠʤ ʩʧʨʠʷʪʠʤʝ ʨʦʟ'ʻʜʥʘʥʥʶ ʧʣʘʩʪʽʚ ʪʘ ʥʘʜʽʡʥʦʾ ʾʭ ʛʝʨʤʝʪʠʟʘʮʽʾ. ʇʨʦʮʝʩ ʙʫʨʽʥʥʷ, 

ʚ ʷʢʦʤʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʜʝʧʨʝʩʠʚʥʘ ʜʽʷ ʥʘ ʧʨʦʜʫʢʪʠʚʥʠʡ ʛʦʨʠʟʦʥʪ, ʢʦʣʠ ʪʠʩʢ ʧʣʘʩʪʘ 

ʧʝʨʝʚʠʱʫʻ ʛʽʜʨʦʩʪʘʪʠʯʥʠʡ ʪʠʩʢ ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ, ʩʧʨʠʷʻ ʧʨʠʧʣʠʚʫ ʬʣʶʾʜʫ ʚ 

ʩʚʝʨʜʣʦʚʠʥʫ, ʚ ʨʝʟʫʣʴʪʘʪʽ, ʟʙʝʨʽʛʘʶʯʠ ʧʨʠʨʦʜʥʠʡ ʩʢʝʣʝʪ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ, ʪʦʙʪʦ ʧʨʠʨʦʜʥʽ 

ʢʦʣʝʢʪʦʨʩʴʢʽ ʚʣʘʩʪʠʚʦʩʪʽ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ. 

ʆʜʥʽʻʶ ʟ ʧʝʨʝʚʘʛ ʜʝʧʨʝʩʠʚʥʦʛʦ ʥʘ ʧʨʦʜʫʢʪʠʚʥʠʡ ʛʦʨʠʟʦʥʪ ʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ 

ʛʝʦʣʦʛʦʭʽʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʋ ʨʦʟʪʠʥʽ ʪʘ ʧʦʜʘʣʴʰʦʤʫ ʨʦʟʨʦʙʮʽ ʧʨʦʜʫʢʪʠʚʥʠʭ 

ʛʦʨʠʟʦʥʪʽʚ, ʦʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʟʙʝʨʝʞʝʥʥʶ ʢʦʣʝʢʪʦʨʩʴʢʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ. ɺʽʜʧʦʚʽʜʥʦ ʙʫʜʴ-ʷʢʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʨʽʰʝʥʥʷ, ʱʦ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʟ ʪʦʯʢʠ 

ʟʦʨʫ ʜʝʧʨʝʩʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʧʨʦʜʫʢʪʠʚʥʠʡ ʛʦʨʠʟʦʥʪ, ʧʦʚʠʥʥʽ ʚʠʭʦʜʠʪʠ ʟ ʢʨʠʪʝʨʽʶ 

ʙʝʟʧʝʢʠ ʢʦʣʝʢʪʦʨʩʴʢʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ. 

ʂʦʣʪʶʙʽʥʛʦʚʠʡ ʩʧʦʩʽʙ ʙʫʨʽʥʥʷ ʟʥʘʭʦʜʠʪʴ ʩʚʦʻ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠ ʙʫʨʽʥʥʽ 

ʧʦʭʠʣʦ-ʩʧʨʷʤʦʚʘʥʠʭ ʪʘ ʜʦʜʘʪʢʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ, ʱʦ ʦʭʦʧʣʶʶʪʴ ʙʽʣʴʰʠʡ ʢʫʪ ʚʽʜʭʠʣʝʥʥʷ. 

ɺʠʩʦʢʘ ʪʝʭʥʽʯʥʘ ʪʘ ʝʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʦʩʷʛʘʻʪʴʩʷ ʧʨʠ ʙʫʨʽʥʥʽ ʧʦʭʠʣʠʭ ʪʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʙʽʯʥʠʭ ʩʪʚʦʣʽʚ ʟ ʽʩʥʫʶʯʠʭ ʩʚʝʨʜʣʦʚʠʥ. ʆʩʦʙʣʠʚʦ ʝʬʝʢʪʠʚʥʠʤ ʢʦʣʪʶʙʽʥʛ 

ʤʦʞʝ ʚʠʷʚʠʪʠʩʷ ʥʘ ʨʦʜʦʚʠʱʘʭ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʧʽʟʥʽʡ ʩʪʘʜʽʾ ʨʦʟʨʦʙʢʠ, ʜʣʷ 

ʨʝʘʥʽʤʫʚʘʥʥʷ ʩʪʘʨʦʛʦ ʬʦʥʜʫ ʩʚʝʨʜʣʦʚʠʥ ʰʣʷʭʦʤ ʟʘʨʽʟʫʚʘʥʥʷ ʙʽʯʥʠʭ ʩʪʦʚʙʫʨʽʚ. 

ɿ ʤʝʪʦʶ ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʩʪʘʥʫ ʧʨʦʜʫʢʪʠʚʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʙʫʨʽʥʥʷ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʟʘʢʨʠʪʦʾ ʮʠʨʢʫʣʷʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʘ ʷʢ ʧʨʦʤʠʚʥʽ ʨʽʜʠʥʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʢʽʣʴʢʘ ʪʠʧʽʚ ʧʨʦʤʠʚʥʠʭ ʨʽʜʠʥ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʨʦʟʯʠʥ ʥʘ ʥʘʬʪʦʚʽʡ 

ʦʩʥʦʚʽ, ʨʦʟʚʝʜʝʥʠʡ ʘʟʦʪʦʤ. ɼʣʷ ʧʽʜʪʨʠʤʢʠ ʥʝʦʙʭʽʜʥʦʛʦ ʪʠʩʢʫ ʇɿ ʫ ʧʨʠʚʠʙʽʡʥʽʡ ʟʦʥʽ ʪʘ 



ʉɽʂʎɯʗ ï ʊɽʍʅʆʃʆɻɯɰ ɺʀɼʆɹʋʊʂʋ, ʇɽʈɽʈʆɹʂʀ ʊɸ ʊʈɸʅʉʇʆʈʊʋɺɸʅʅʗ ʂʆʈʀʉʅʀʍ ʂʆʇɸʃʀʅ 

ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  

çʄʆʃʆɼʔ: ʅɸʋʂɸ ʊɸ ɯʅʅʆɺɸʎɯɰè, 22-24 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. 
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ʨʝʛʫʣʶʚʘʥʥʷ ʡʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘ ʛʠʨʣʽ ʩʚʝʨʜʣʦʚʠʥʠ ʩʪʚʦʨʶʻʪʴʩʷ ʥʘʜʣʠʰʢʦʚʠʡ ʪʠʩʢ, ʱʦ 

ʨʝʛʫʣʶʻʪʴʩʷ ʩʠʩʪʝʤʦʶ ʜʨʦʩʝʣʶʚʘʥʥʷ. ɻʝʨʤʝʪʠʯʥʽʩʪʴ, ʱʦ ʪʘʤʧʦʥʫʻ ʟʜʘʪʥʽʩʪʴ ʙʫʨʦʚʦʛʦ 

ʨʦʟʯʠʥʫ ʧʨʠ ʧʨʦʥʠʢʥʝʥʥʽ ʚ ʧʨʦʜʫʢʪʠʚʥʠʡ ʛʘʟʦʥʘʩʠʯʝʥʠʡ ʛʦʨʠʟʦʥʪ, ʽʟ ʚʤʽʩʪʦʤ 

ʟʘʣʠʰʢʦʚʦʾ ʚʦʜʠ ʧʦʢʘʟʘʣʦ, ʱʦ ʧʽʩʣʷ ʚʠʢʣʠʢʫ ʧʨʠʧʣʠʚʫ ʛʘʟʫ ʧʨʦʥʠʢʥʽʩʪʴ ʾʭ ʩʫʪʪʻʚʦ 

ʟʥʠʞʫʻʪʴʩʷ, ʪʦʙʪʦ. ʫ ʛʘʟʦʥʘʩʠʯʝʥʠʭ ʢʝʨʥʘʭ ʛʘʟʦʚʘ ʬʘʟʘ ʥʝ ʻ ʨʦʟʯʠʥʥʠʢʦʤ ʚʦʜʦʽʟʦʣʶʶʯʠʭ 

ʩʠʩʪʝʤ ʽ ʣʝʛʢʦ ʚʠʪʽʩʥʷʻʪʴʩʷ ʟ ʢʝʨʥʽʚ. 

ʋ ʧʨʦʮʝʩʽ ʢʘʧʽʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʫ ʩʚʝʨʜʣʦʚʠʥ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʥʘʛʥʽʪʘʣʴʥʠʭ ʦʧʝʨʘʮʽʡ, 

ʱʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʟʘʢʘʯʫʚʘʥʥʷʤ ʫ ʩʚʝʨʜʣʦʚʠʥʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʘʛʝʥʪʽʚ, ʫʩʧʽʰʥʦ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʢʦʣʪʶʙʽʥʛʦʚʘ ʪʝʭʥʦʣʦʛʽʷ (ʂʊ). ɿʘ ʜʦʧʦʤʦʛʦʶ ʂʊ ʽ 

ʚʥʫʪʨʽʰʥʴʦʩʚʝʨʜʣʦʚʠʥʠ ʫʩʧʽʰʥʦ ʟʜʽʡʩʥʶʶʪʴʩʷ ʦʧʝʨʘʮʽʾ, ʧʦʚ'ʷʟʘʥʽ ʟ ʧʨʠʧʣʠʚʦʤ 

ʛʘʟʦʚʘʥʦʾ ʨʽʜʠʥʠ, ʧʨʦʤʠʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ʟ ʤʝʪʦʶ ʫʩʫʥʝʥʥʷ ʧʨʦʙʦʢ, ʪʝʧʣʦʚʘ ʽ ʢʠʩʣʦʪʥʘ 

ʦʙʨʦʙʢʘ ʧʨʠʚʠʙʽʡʥʦʾ ʟʦʥʠ. ʊʘʢʦʞ ʢʨʽʤ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʚʠʱʝ ʦʧʝʨʘʮʽʡ ʚʽʜʥʦʩʠʪʴʩʷ 

ʩʝʣʝʢʪʠʚʥʘ ʽʟʦʣʷʮʽʷ ʦʙʚʦʜʥʝʥʦʛʦ ʽʥʪʝʨʚʘʣʫ ʧʣʘʩʪʘ. ʅʘʡʙʽʣʴʰ ʩʢʣʘʜʥʦ-ʟʜʽʡʩʥʝʥʥʠʤʠ ʻ 

ʦʧʝʨʘʮʽʾ ʟ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ, ʢʘʨʦʪʘʞʥʽ ʨʦʙʦʪʠ, ʚʽʟʫʘʣʴʥʝ ʦʙʩʪʝʞʝʥʥʷ ʩʪʘʥʫ 

ʩʚʝʨʜʣʦʚʠʥʠ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʛʽʜʨʦʨʦʟʨʠʚʽʚ ʧʣʘʩʪʘ ʪʦʱʦ. 

ʇʦʟʠʪʠʚʥʽ ʤʦʤʝʥʪʠ ʧʨʠʩʫʪʥʽ ʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʢʦʣʪʶʙʽʥʛʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʽʜʛʦʪʦʚʮʽ 

ʩʚʝʨʜʣʦʚʠʥ ʜʦ ʨʝʤʦʥʪʥʦ-ʽʟʦʣʷʮʽʡʥʠʭ ʨʦʙʽʪ. ɺʦʥʠ ʩʧʨʠʷʶʪʴ ʝʬʝʢʪʠʚʥʦʤʫ ʦʧʨʘʮʶʚʘʥʥʶ 

ʨʝʤʦʥʪʥʦ-ʽʟʦʣʷʮʽʡʥʠʭ ʨʦʙʽʪ, ʟʦʢʨʝʤʘ ʫ ʧʨʦʚʝʜʝʥʥʽ ʦʧʝʨʘʮʽʡ ʟ ʣʽʢʚʽʜʘʮʽʾ ʧʽʱʘʥʠʭ ʧʨʦʙʦʢ, 

ʚʠʧʨʦʙʫʚʘʥʥʶ ʢʦʣʦʥ ʥʘ ʛʝʨʤʝʪʠʯʥʽʩʪʴ, ʦʙʨʦʙʢʘʤ ʧʨʠʚʠʙʽʡʥʦʾ ʟʦʥʠ ʧʣʘʩʪʘ. 

ʅʘʙʫʚʘʶʪʴ ʨʦʟʚʠʪʢʫ ʢʦʤʧʣʝʢʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ɻʈʇ, ʟʘʩʥʦʚʘʥʽ ʥʘ ʙʝʟʧʝʨʝʨʚʥʽʡ ʨʦʙʦʪʽ 

ʬʣʦʪʫ ɻʅʂʊ ʪʘ ʬʣʦʪʫ ɻʈʇ. ʇʨʠ ʮʴʦʤʫ ʬʣʦʪ ɻʅʂʊ ʚʠʢʦʥʫʻ, ʦʢʨʽʤ ʦʩʥʦʚʥʦʾ ʨʦʙʦʪʠ ʟ 

ʦʩʚʦʻʥʥʷ ʪʘ ʥʦʨʤʘʣʽʟʘʮʽʾ ʚʠʙʦʶ ʩʚʝʨʜʣʦʚʠʥʠ, ʱʝ ʡ ɻʇʇ, ʘ ʬʣʦʪ ɻʈʇ ï ʛʽʜʨʘʚʣʽʯʥʠʡ 

ʨʦʟʨʠʚ ʧʣʘʩʪʘ ʙʝʟ ʦʙʤʝʞʝʥʴ ʟʘ ʤʘʩʦʶ ʧʨʦʧʧʘʥʪʘ ʪʘ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʫʩʢʣʘʜʥʶʶʪʴ. 

ʇʨʠ ʮʴʦʤʫ ʪʝʨʤʽʥ ʦʩʚʦʻʥʥʷ, ʱʦ ʚʢʣʶʯʘʻ ʧʽʜʛʦʪʦʚʢʫ ʩʚʝʨʜʣʦʚʠʥʠ ʜʦ ɻʈʇ, ʧʨʦʚʝʜʝʥʥʷ 

ɻʈʇ, ʧʨʦʤʠʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ, ʩʧʫʩʢʦ-ʤʦʥʪʘʞ ʝʣʝʢʪʨʦʚʽʜʮʝʥʪʨʦʚʦʛʦ ʥʘʩʦʩʘ (ɽʎʅ) 

ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ɻʈʇ ʟʘ ʟʚʠʯʘʡʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʜʣʷ ʩʚʝʨʜʣʦʚʠʥ ʽʟ ʪʨʴʦʤʘ ʧʣʘʩʪʘʤʠ 

ʩʪʘʥʦʚʠʪʴ 30-32 ʜʥʽ, ʪʦʜʽ ʷʢ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ ISOJET (Trican Well Service) ʚʽʥ ʩʪʘʥʦʚʠʪʴ 8 

ï 12 ʜʥʽʚ, ʘ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ AbrasiFRAC (Schlumberger) 11 ʜʥʽʚ. ɿʘ 

ʽʥʬʦʨʤʘʮʽʻʶ ʜʝʙʽʪ ʩʚʝʨʜʣʦʚʠʥ, ʟʘʢʽʥʯʝʥʠʭ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ AbrasiFRAC*, ʥʘ 14% ʚʠʱʝ ʟʘ 

ʜʝʙʽʪʠ ʪʠʭ ʩʚʝʨʜʣʦʚʠʥ, ʷʢʽ ʙʫʣʠ ʟʘʢʽʥʯʝʥʽ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ ʩʪʘʥʜʘʨʪʥʦʛʦ ɻʈʇ ʟ ʚʝʣʠʢʦʶ 

ʢʽʣʴʢʽʩʪʶ ʦʧʝʨʘʮʽʡ ɺʈʍ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʢʦʣʪʶʙʽʥʛʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʻ ʥʝʦʙʭʽʜʥʠʤʠ ʫ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʦʤʫ 

ʢʦʤʧʣʝʢʩʽ. ʂʨʽʤ ʪʦʛʦ, ʥʘʬʪʦʩʝʨʚʽʩ, ʷʢʠʡ ʥʘʡʙʽʣʴʰʦʶ ʤʽʨʦʶ ʚʠʢʦʨʠʩʪʦʚʫʻ ʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʤʝ ʢʦʣʪʶʙʽʥʛʦʚʽ ʪʝʭʥʦʣʦʛʽʾ, ʦʙʦʚ'ʷʟʢʦʚʦ ʨʦʟʚʠʚʘʪʠʤʝʪʴʩʷ ʽ ʡʦʤʫ ʥʝʤʘʻ 

ʘʣʴʪʝʨʥʘʪʠʚʠ: ʘʜʞʝ ʢʦʣʪʶʙʽʥʛ ʥʝʦʙʭʽʜʥʠʡ ʪʘʤ, ʜʝ ʚʘʞʢʦ ʽ ʻ ʧʨʦʙʣʝʤʠ, ʽ ʜʝ ʙʝʟ ʥʴʦʛʦ 

ʙʫʢʚʘʣʴʥʦ ʧʨʦʩʪʦ ʥʝ ʦʙʽʡʪʠʩʷ. 
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ɼɽʗʂɯ ʇʀʊɸʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ ɿɸʉʊʆʉʋɺɸʅʅʗ ɿɸʍʆɼɯɺ ɿ 

ʇɯɼɺʀʑɽʅʅʗ ʂʆɽʌɯʎɯɭʅʊʋ ɺʀʃʋʏɽʅʅʗ ɺʋɻʃɽɺʆɼʅɯɺ ɼʃʗ ʋʄʆɺ 

ʅɸʌʊʆɺʀʍ ʈʆɼʆɺʀʑ 

 

ʅʘ ʝʢʩʧʣʫʘʪʦʚʘʥʠʭ ʚ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʨʦʜʦʚʠʱʘʭ, ʚʠʢʣʠʢ ʘʢʪʠʚʥʦʛʦ 

ʧʨʠʧʣʠʚʫ ʬʣʶʾʜʽʚ ʜʦ ʥʘʚʢʦʣʦʩʪʦʚʙʫʨʥʦʾ ʟʦʥʠ ʧʣʘʩʪʘ ʟʜʽʡʩʥʶʶʪʴ ʜʦʚʦʣʽ ʨʽʟʥʠʤʠ 

ʩʧʦʩʦʙʘʤʠ, ʚʠʙʽʨ ʷʢʠʭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʛʝʦʣʦʛʽʯʥʠʤ ʪʘ ʬʽʟʠʯʥʠʤ ʭʘʨʘʢʪʝʨʘʤʠ ʢʦʣʝʢʪʦʨʽʚ, 

ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʧʦʢʣʘʜʫ ʽ ʚʝʣʠʯʠʥʠ ʧʣʘʩʪʦʚʦʛʦ ʪʠʩʢʫ [1]. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʝʭʘʥʽʟʤʫ ʚʧʣʠʚʫ ʥʘ ʧʣʘʩʪʠ ʚʫʛʣʝʚʦʜʥʽʚ ʘʙʦ ʚʠʜʦʤ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʾ ʚ ʧʨʦʮʝʩʘʭ ʧʽʜʚʠʱʝʥʥʷ ʚʠʣʫʯʝʥʥʷ ʬʣʶʾʜʽʚ ʝʥʝʨʛʽʾ, ʤʝʪʦʜʠ ʟʙʽʣʴʰʝʥʥʷ 

ʚʠʣʫʯʝʥʥʷ ʤʦʞʥʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʥʘ ʪʘʢʽ ʨʽʟʥʦʚʠʜʠ: ʬʽʟʠʢʦ-ʛʽʜʨʦʜʠʥʘʤʽʯʥʽ ʤʝʪʦʜʠ 

(ʢʣʘʩʠʯʥʠʤ ʜʣʷ ʥʠʭ ʙʫʜʝ ʧʨʠʡʦʤ ʨʽʟʥʠʭ ʪʠʧʽʚ ʟʘʚʦʜʥʝʥʥʷ ʧʣʘʩʪʽʚ); ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ 

ʤʝʪʦʜʠ ʧʽʜʚʠʱʝʥʥʷ ʥʘʬʪʦʚʠʣʫʯʝʥʥʷ, ʱʦ ʟʜʽʡʩʥʶʶʪʴʩʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʟʘʚʦʜʥʝʥʥʷ (ʧʦʣʷʛʘʶʪʴ ʫ ʟʥʠʞʝʥʥʽ ʤʽʞʬʘʟʦʚʦʛʦ ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʪʷʛʫ); ʛʘʟʦʚʽ ʤʝʪʦʜʠ 

ʟʙʽʣʴʰʝʥʥʷ ʥʘʬʪʦʚʠʣʫʯʝʥʥʷ ʧʣʘʩʪʽʚ (ʧʦʣʷʛʘʶʪʴ, ʟʜʝʙʽʣʴʰʦʛʦ, ʫ ʚʠʪʽʩʥʝʥʥʽ ʥʘʬʪʠ 

ʚʫʛʣʝʢʠʩʣʠʤ ʛʘʟʦʤ); ʪʝʧʣʦʚʽ ʤʝʪʦʜʠ ʟʙʽʣʴʰʝʥʥʷ ʥʘʬʪʦʚʠʣʫʯʝʥʥʷ ʧʣʘʩʪʽʚ, ʘ ʩʘʤʝ 

ʪʝʧʣʦʬʽʟʠʯʥʽ ʪʘ ʪʝʨʤʦʬʽʟʠʯʥʽ (ʜʦ ʧʨʠʢʣʘʜʫ, ʮʝ ʥʘʛʥʽʪʘʥʥʷ ʚ ʧʨʦʜʫʢʪʠʚʥʠʡ ʧʣʘʩʪ 

ʪʝʧʣʦʥʦʩʽʾʚ ï ʛʘʨʷʯʦʾ ʚʦʜʠ, ʚʦʜʷʥʦʾ ʧʘʨʠ ʪʦʱʦ). 

ʇʝʨʝʣʽʯʝʥʽ ʤʝʪʦʜʠ ʚʦʣʦʜʽʶʪʴ ʧʝʚʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ, ʘ ʪʘʢʦʞ ʽ ʥʝʜʦʣʽʢʘʤʠ, ʧʨʦʪʝ 

ʢʦʞʥʠʡ ʟ ʥʠʭ ʤʦʞʝ ʙʫʪʠ ʟ ʫʩʧʽʭʦʤ ʟʘʩʪʦʩʦʚʘʥʠʡ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʛʝʦʣʦʛʦ-ʬʽʟʠʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʨʽʜ-ʢʦʣʝʢʪʦʨʽʚ ʽ ʥʘʩʠʯʫʶʯʠʭ ʾʭ ʧʣʘʩʪʦʚʠʭ ʨʽʜʠʥ, ʩʪʘʥʫ ʽ ʩʪʘʜʽʾ ʨʦʟʨʦʙʢʠ 

ʮʴʦʛʦ ʨʦʜʦʚʠʱʘ, ʩʪʫʧʝʥʷ ʟʘʚʦʜʥʝʥʥʷ ʧʦʢʣʘʜʽʚ [2]. 

ʅʘʞʘʣʴ ʢʽʥʮʝʚʝ ʥʘʬʪʦʚʠʣʫʯʝʥʥʷ ʧʦ ʙʘʛʘʪʴʦʭ ʨʦʜʦʚʠʱʘʭ ʜʦʩʠʪʴ ʨʽʜʢʦ ʜʦʩʷʛʘʻ 50%, 

ʘ ʽʥʦʜʽ ʚʦʥʦ ʩʪʘʥʦʚʽʪʴ ʣʠʰʝ ʥʝʚʝʣʠʢʽ 10%, ʩʘʤʝ ʪʦʤʫ ʟʙʽʣʴʰʝʥʥʷ ʚʢʘʟʘʥʦʛʦ ʧʦʢʘʟʥʠʢʫ 

ʤʦʞʝ, ʙʝʟ ʧʝʨʝʙʽʣʴʰʝʥʥʷ, ʜʦʨʽʚʥʶʚʘʪʠʩʷ ʧʨʠʡʥʷʪʪʶ ʜʦ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʦʚʦʛʦ ʨʦʜʦʚʠʱʘ, 

ʱʦ ʥʘʚʽʪʴ ʥʝ ʧʦʪʨʝʙʫʻ ʧʨʦʚʝʜʝʥʥʷ ʢʣʘʩʠʯʥʠʭ ʙʫʨʦʚʠʭ ʨʦʙʽʪ ʟʽ ʩʧʦʨʫʜʞʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ, 

ʽ ʪʦʤʫ ʚʚʘʞʘʻʪʴʩʷ ʝʢʦʥʦʤʽʯʥʦ ʜʦʮʽʣʴʥʠʤ. ʈʘʟʦʤ ʟ ʪʠʤ, ʜʦʜʘʪʢʦʚʝ ʚʠʣʫʯʝʥʥʷ ʥʘʬʪʠ ʟ 

ʚʠʩʥʘʞʝʥʠʭ ʨʦʟʨʦʙʢʦʶ ʨʦʜʦʚʠʱ ʧʦʚôʷʟʘʥʝ ʟ ʮʽʣʠʤ ʨʷʜʦʤ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʘ ʩʘʤʝ 

ʧʽʜʚʠʱʝʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʚôʷʟʢʦʩʪʽ ʥʘʬʪʠ (ʦʙʫʤʦʚʣʝʥʦ ʮʝ ʧʨʦʮʝʩʘʤʠ ʜʝʛʘʟʘʮʽʾ ʥʘʬʪʠ 

ʚʥʘʩʣʽʜʦʢ ʧʘʜʽʥʥʷ ʧʣʘʩʪʦʚʦʛʦ ʪʠʩʢʫ) ʪʘ ʟʘʛʘʣʴʥʠʤ ʧʦʛʽʨʰʝʥʥʷʤ ʬʘʟʦʚʦʾ ʧʨʦʥʠʢʥʦʩʪʽ ʜʣʷ 

ʥʘʬʪʠ, ʷʢʘ ʩʪʘʣʘ ʤʝʥʰ ʨʫʭʦʤʦʶ. 

ʇʨʘʢʪʠʢʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʟʘʚʦʜʥʝʥʥʷ (ʘ ʟʘ ʽʥʪʝʛʨʘʣʴʥʠʤʠ ʦʮʽʥʢʘʤʠ ʫ ʩʚʽʪʽ 

ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʥʘʬʪʠ ʚʠʜʦʙʫʚʘʻʪʴʩʷ ʟ ʨʦʜʦʚʠʱ, ʷʢʽ ʦʙʣʘʜʥʘʥʦ ʩʠʩʪʝʤʦʶ 

ʟʜʽʡʩʥʝʥʥʷ ʟʘʚʦʜʥʝʥʥʷ) ʜʦʚʝʣʘ, ʱʦ ʾʭ ʥʘʡʙʽʣʴʰʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʦʞʝ ʙʫʪʠ ʜʦʩʷʛʥʫʪʘ ʥʘ 

ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʨʦʟʨʦʙʢʠ ʥʘʬʪʦʚʠʭ ʨʦʜʦʚʠʱ. ʊʘʢʠʤ ʯʠʥʦʤ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ 

ʨʦʟʛʣʷʜʫʚʘʥʠʭ ʤʝʪʦʜʽʚ, ʧʦʚôʷʟʘʥʽ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ ʾʭ ʧʦʩʪʽʡʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ 

ʘʜʘʧʪʘʮʽʾ ʜʦ ʫʤʦʚ ʢʦʥʢʨʝʪʥʠʭ ʨʦʜʦʚʠʱ ʪʘ ʩʭʝʤ ʾʭ ʨʦʟʨʦʙʢʠ. 
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ʇʽʜʜʫʙʥʷʢ ɼ.ʖ., ʤʘʛʽʩʪʨ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 185 ʅʘʬʪʦʛʘʟʦʚʘ ʽʥʞʝʥʝʨʽʷ ʪʘ ʪʝʭʥʦʣʦʛʽʾ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʈʘʩʮʚʻʪʘʻʚ ɺ.ʆ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʥʘʬʪʦʛʘʟʦʚʦʾ ʽʥʞʝʥʝʨʽʾ 

ʪʘ ʙʫʨʽʥʥʷ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʈɽɸʃɯɿɸʎɯʗ ɻʆʈʀɿʆʅʊɸʃʔʅʆ ʅɸʇʈɸɺʃɽʅʆɻʆ ɹʋʈɯʅʅʗ ɼʃʗ 

ʇʈʆʂʃɸɼɸʅʅʗ ʊʈʋɹʆʇʈʆɺʆɼʋ 

 

ʇʨʠ ʨʝʘʣʽʟʘʮʽʾ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʥʘʧʨʘʚʣʝʥʦʛʦ ʙʫʨʽʥʥʷ ʪʨʫʙʦʧʨʦʚʦʜʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʢʦʤʧʣʝʢʩ ʪʝʭʥʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ. ɼʘʥʠʡ ʢʦʤʧʣʝʢʩ ʚʢʣʶʯʘʻ ʥʘʩʪʫʧʥʽ ʚʠʜʠ 

ʨʦʙʽʪ: 

- ʇʽʜʛʦʪʦʚʯʽ ʜʽʾ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ ʦʮʽʥʢʫ ʤʽʩʮʝʚʦʩʪʽ, ʨʦʟʨʦʙʢʫ ʧʨʦʝʢʪʫ, ʧʨʦʚʝʜʝʥʥʷ 
ʛʝʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʽʩʮʝʚʦʩʪʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʫʤʦʚ ʟʘʣʷʛʘʥʥʷ ˇʨʫʥʪʽʚ, ʚʠʙʽʨ 

ʥʝʦʙʭʽʜʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

- ɹʝʟʧʦʩʝʨʝʜʥʴʦ ʧʨʦʮʝʜʫʨʠ ʙʫʨʽʥʥʷ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʛʦ 
ʙʫʨʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʧʨʦʢʣʘʜʢʫ ʬʦʨʩʫʥʢʠ, ʫʩʪʘʥʦʚʢʫ ʢʦʥʚʝʻʨʘ ʜʣʷ ʚʠʪʷʛʫʚʘʥʥʷ ˇʨʫʥʪʫ 

ʟʽ ʩʚʝʨʜʣʦʚʠʥʠ, ʥʘʣʘʰʪʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ. ɼʣʷ ʙʫʨʽʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʙʫʨʦʚʽ 

ʚʝʨʩʪʘʪʠ, ʷʢʽ ʟʜʘʪʥʽ ʟʘʙʝʟʧʝʯʠʪʠ ʪʦʯʥʝ ʧʨʦʢʣʘʜʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʪʨʫʙ ʪʘ ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ 

ʪʨʫʙʦʧʨʦʚʦʜʫ. 

- ʄʦʥʪʘʞʥʘ ʧʽʜʛʦʪʦʚʢʘ, ʷʢʘ ʚʢʣʶʯʘʻ ʦʯʠʱʝʥʥʷ ʪʘ ʦʙʨʦʙʢʫ ʦʙʦʭ ʩʪʦʨʽʥ ʪʨʫʙʠ, 
ʥʘʥʝʩʝʥʥʷ ʟʘʭʠʩʥʠʭ ʧʦʢʨʠʪʪʽʚ ʽ ʤʦʥʪʘʞ ʥʝʦʙʭʽʜʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʝʢʪʫ. 

- ʋʩʪʘʥʦʚʢʘ ʪʨʫʙʠ, ʱʦ ʚʢʣʶʯʘʻ ʚʠʢʦʥʘʥʥʷ ʨʷʜʫ ʜʽʡ: ʧʨʦʚʝʜʝʥʥʷ ʤʦʥʪʘʞʥʠʭ ʨʦʙʽʪ, 
ʚʩʪʘʥʦʚʣʝʥʥʷ ʛʽʜʨʦʨʦʟʨʠʚʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʟʘʢʣʘʜʝʥʥʷ ˇʨʫʥʪʫ ʥʘʚʢʦʣʦ ʪʨʫʙʠ [1]. 

- ɿʘʚʝʨʰʘʣʴʥʽ ʧʨʦʮʝʜʫʨʠ, ʪʘʢʽ ʷʢ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʪʚʦʨʽʚ, ʛʝʨʤʝʪʠʟʘʮʽʷ 

ʪʨʫʙʦʧʨʦʚʦʜʫ, ʛʽʜʨʘʚʣʽʯʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ, ʧʝʨʝʚʽʨʢʘ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. 

ʋʩʽ ʝʪʘʧʠ ʧʨʦʮʝʩʫ ʟʜʽʡʩʥʶʶʪʴʩʷ ʧʽʜ ʢʦʥʪʨʦʣʝʤ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʘʭʽʚʮʽʚ ʟ 

ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʜʦʩʷʛʪʠ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʥʫʚʘʥʠʭ ʨʦʙʽʪ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʙʝʟʧʝʢʫ ʧʨʦʮʝʩʫ. ʉʫʯʘʩʥʽ 

ʤʝʪʦʜʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʥʘʧʨʘʚʣʝʥʦʛʦ ʙʫʨʽʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʚʠʨʽʰʠʪʠ ʙʝʟʣʽʯ ʟʘʚʜʘʥʴ, 

ʧʦʚ'ʷʟʘʥʠʭ ʽʟ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷʤ ʨʽʜʠʥ ʪʘ ʛʘʟʽʚ ʫ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʪʘ ʥʘ ʨʽʟʥʠʭ ʛʣʠʙʠʥʘʭ. 

ʉʧʝʮʽʘʣʴʥʫ ʫʚʘʛʫ ʧʦʪʨʽʙʥʦ ʟʚʝʨʥʫʪʠ ʥʘ ʫʩʪʘʥʦʚʢʫ ʙʫʨʦʚʦʾ ʫʩʪʘʥʦʚʢʠ - ʚʦʥʘ ʤʘʻ ʙʫʪʠ 

ʨʦʟʤʽʱʝʥʘ ʥʘ ʨʝʪʝʣʴʥʦ ʧʽʜʛʦʪʦʚʣʝʥʽʡ ʦʩʥʦʚʽ. ʆʜʥʘʢ, ʪʽʣʴʢʠ ʮʴʦʛʦ ʥʝʜʦʩʪʘʪʥʴʦ ï ʜʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʩʪʽʡʢʦʩʪʽ ʪʘ ʫʥʠʢʥʝʥʥʷ ʧʝʨʝʢʦʩʽʚ ʬʫʥʜʘʤʝʥʪ ʙʫʨʦʚʦʾ 

ʫʩʪʘʥʦʚʢʠ ʥʝʦʙʭʽʜʥʦ ʟʘʢʨʽʧʠʪʠ ʩʧʝʮʽʘʣʴʥʠʤʠ ʽʥʚʝʥʪʘʨʥʠʤʠ ʘʥʢʝʨʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ. 

ɺʦʥʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʟʩʫʚʫ, ʧʝʨʝʢʠʜʘʥʥʷ ʚ ʧʨʦʮʝʩʽ ʙʫʨʽʥʥʷ ʪʘ ʨʦʟʰʠʨʝʥʥʷ 

ʩʚʝʨʜʣʦʚʠʥʠ, ʘ ʪʘʢʦʞ ʧʨʦʪʷʛʫʚʘʥʥʷ ʪʨʫʙʦʧʨʦʚʦʜʫ. ʄʽʩʮʝ ʨʦʟʤʽʱʝʥʥʷ ʦʩʥʦʚʥʦʛʦ 

ʙʫʨʦʚʦʛʦ ʪʘ ʜʦʧʦʤʽʞʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʚʠʟʥʘʯʝʥʦ ʧʨʦʝʢʪʦʤ ʥʘ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ. 

ʋ ʧʨʦʮʝʩʽ ʙʫʨʽʥʥʷ ʧʽʣʦʪʥʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʘʜʽʡʥʽʩʪʴ ʪʘ 

ʙʝʟʧʝʢʫ ʨʦʙʦʪʠ ʥʘ ʤʦʥʪʘʞʥʦʤʫ ʤʘʡʜʘʥʯʠʢʫ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʟʘʚʝʨʰʠʪʠ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʜʶʢʝʨʘ ʜʦ ʧʦʯʘʪʢʫ ʙʫʨʽʥʥʷ, ʱʦʙ ʧʝʨʝʢʦʥʘʪʠʩʷ ʚ ʡʦʛʦ ʛʦʪʦʚʥʦʩʪʽ ʜʦ ʨʦʙʦʪʠ 

ʪʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʪʝʭʥʽʯʥʠʤ ʚʠʤʦʛʘʤ. 

ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʙʫʨʽʥʥʷ ʪʘ ʨʦʟʰʠʨʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ʥʝʦʙʭʽʜʥʦ ʫʢʣʘʩʪʠ ʜʶʢʝʨ ʥʘ 

ʦʧʦʨʠ ʩʧʫʩʢʦʚʦʛʦ ʩʪʘʧʝʣʷ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʙʝʟʧʝʢʫ ʪʘ ʥʘʜʽʡʥʽʩʪʴ ʧʦʜʘʣʴʰʦʾ 

ʨʦʙʦʪʠ, ʘ ʪʘʢʦʞ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʣʦʤʢʘʤ ʪʘ ʟʘʪʨʠʤʢʘʤ ʫ ʨʦʙʦʪʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

ʅʘ ʙʫʨʠʣʴʥʫ ʢʦʣʦʥʫ ʧʨʠʧʘʜʘʻ ʥʘʡʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʚʢʣʘʜʝʥʠʭ ʫ ɻʅɹ ʢʦʰʪʽʚ ʢʦʞʥʠʤ 

ʧʽʜʨʷʜʥʠʢʦʤ. ɿ ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʪʦʯʢʠ ʟʦʨʫ, ʙʫʨʠʣʴʥʽ ʢʦʣʦʥʠ ʟʘʟʥʘʣʠ ʟʥʘʯʥʠʭ ʟʤʽʥ ʽʟ 

ʩʝʨʝʜʠʥʠ ʜʚʘʜʮʷʪʠʭ ʨʦʢʽʚ. ʊʘʢʠʡ ʪʝʭʥʽʯʥʠʡ ʧʨʦʛʨʝʩ, ʦʜʥʘʢ, ʙʫʚ ʜʦʩʷʛʥʫʪʠʡ ʯʠʤʘʣʦʶ 

ʮʽʥʦʶ - ʮʽʥʦʶ, ʩʧʣʘʯʝʥʦʶ ʙʫʨʦʚʠʤʠ ʧʽʜʨʷʜʥʠʢʘʤʠ ʟʘ ʪʨʫʙʠ, ʱʦ ʟʘʣʠʰʠʣʠ ʚ ʩʚʝʨʜʣʦʚʠʥʽ, 

ʽ ʚʠʨʦʙʥʠʢʘʤʠ ʟʘ ʜʦʨʦʛʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʨʦʟʨʦʙʢʠ. 



ʉɽʂʎɯʗ ï ʊɽʍʅʆʃʆɻɯɰ ɺʀɼʆɹʋʊʂʋ, ʇɽʈɽʈʆɹʂʀ ʊɸ ʊʈɸʅʉʇʆʈʊʋɺɸʅʅʗ ʂʆʈʀʉʅʀʍ ʂʆʇɸʃʀʅ 

ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  

çʄʆʃʆɼʔ: ʅɸʋʂɸ ʊɸ ɯʅʅʆɺɸʎɯɰè, 22-24 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. 

51 

ʋ ɻʅɹ ʧʨʠʡʥʷʪʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʽʣʴʢʘ ʨʽʟʥʠʭ ʢʦʤʧʦʥʦʚʦʢ ʯʠ ʢʦʥʬʽʛʫʨʘʮʽʡ 

ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ. ɿʘʣʝʞʥʦ ʚʽʜ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ ʾʾ ʩʢʣʘʜ ʤʦʞʫʪʴ ʚʭʦʜʠʪʠ ʪʽ ʯʠ ʽʥʰʽ 

ʧʝʨʝʢʣʘʜʘʯʽ ʪʘ ʽʥʰʽ ʚʠʜʠ ʩʚʝʨʜʣʦʚʠʥʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ. ɹʘʛʘʪʦ ʫʥʽʢʘʣʴʥʠʭ ʧʝʨʝʢʣʘʜʘʯʽʚ 

ʪʘ ʽʥʰʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʟ ʦʜʥʽʻʾ ʢʦʥʬʽʛʫʨʘʮʽʾ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʽ ʚ ʽʥʰʠʭ. ʆʜʥʘʢ 

ʫ ʢʦʞʥʦʤʫ ʢʦʤʧʦʥʫʚʘʥʥʽ ʧʨʠʩʫʪʥʽ ʢʦʤʧʦʥʝʥʪʠ, ʧʨʠʜʘʪʥʽ ʜʦ ʚʠʢʦʥʘʥʥʷ ʢʦʥʢʨʝʪʥʠʭ 

ʦʧʝʨʘʮʽʡ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʟʘʚʜʘʥʴ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʮʽʣʘ ʥʠʟʢʘ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ. 

ɿʘʛʘʣʴʥʽ ʚʠʩʥʦʚʢʠ ʱʦʜʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʥʘʧʨʘʚʣʝʥʦʛʦ ʙʫʨʽʥʥʷ ʪʨʫʙʦʧʨʦʚʦʜʫ 

ʥʘʩʪʫʧʥʽ: 

1. ʇʽʜʛʦʪʦʚʯʽ ʜʽʾ: ʇʽʜʛʦʪʦʚʯʽ ʜʽʾ ʧʝʨʝʜ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤ ʙʫʨʽʥʥʷʤ ʚʢʣʶʯʘʶʪʴ ʦʮʽʥʢʫ 
ʤʽʩʮʝʚʦʩʪʽ, ʨʦʟʨʦʙʢʫ ʧʨʦʝʢʪʫ, ʛʝʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʤʽʩʮʝʚʦʩʪʽ ʪʘ ʚʠʙʽʨ ʥʝʦʙʭʽʜʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ. ʎʝʡ ʝʪʘʧ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʫʩʧʽʰʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ. 

2. ɹʝʟʧʦʩʝʨʝʜʥʴʦ ʧʨʦʮʝʜʫʨʠ ʙʫʨʽʥʥʷ: ɹʫʨʽʥʥʷ ʚʠʤʘʛʘʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʛʦ 
ʙʫʨʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʧʨʦʢʣʘʜʢʫ ʬʦʨʩʫʥʢʠ, ʫʩʪʘʥʦʚʢʫ ʢʦʥʚʝʻʨʘ ʜʣʷ ʚʠʪʷʛʫʚʘʥʥʷ ʛʨʫʥʪʫ 

ʪʘ ʥʘʣʘʰʪʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ. ɼʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʙʫʨʽʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʙʫʨʦʚʽ 

ʚʝʨʩʪʘʪʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʪʦʯʥʝ ʧʨʦʢʣʘʜʘʥʥʷ ʪʨʫʙ ʪʘ ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ ʪʨʫʙʦʧʨʦʚʦʜʫ. 

3. ʄʦʥʪʘʞʥʘ ʧʽʜʛʦʪʦʚʢʘ: ʎʝʡ ʝʪʘʧ ʚʢʣʶʯʘʻ ʦʯʠʱʝʥʥʷ ʪʘ ʦʙʨʦʙʢʫ ʪʨʫʙʠ, ʥʘʥʝʩʝʥʥʷ 
ʟʘʭʠʩʥʠʭ ʧʦʢʨʠʪʪʽʚ ʽ ʤʦʥʪʘʞ ʥʝʦʙʭʽʜʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʝʢʪʫ. 

4. ʋʩʪʘʥʦʚʢʘ ʪʨʫʙʠ: ʋʩʪʘʥʦʚʢʘ ʪʨʫʙʠ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʨʷʜ ʜʽʡ, ʚʢʣʶʯʘʶʯʠ ʤʦʥʪʘʞʥʽ 
ʨʦʙʦʪʠ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʛʽʜʨʦʨʦʟʨʠʚʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʟʘʢʣʘʜʝʥʥʷ ˇʨʫʥʪʫ ʥʘʚʢʦʣʦ ʪʨʫʙʠ. 

5. ɿʘʚʝʨʰʘʣʴʥʽ ʧʨʦʮʝʜʫʨʠ: ʇʦ ʟʘʚʝʨʰʝʥʥʽ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʙʫʨʽʥʥʷ ʧʨʦʚʦʜʷʪʴʩʷ 
ʟʘʚʝʨʰʘʣʴʥʽ ʧʨʦʮʝʜʫʨʠ, ʚʢʣʶʯʘʶʯʠ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʪʚʦʨʽʚ, ʛʝʨʤʝʪʠʟʘʮʽʶ ʪʨʫʙʦʧʨʦʚʦʜʫ, 

ʛʽʜʨʘʚʣʽʯʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʪʘ ʧʝʨʝʚʽʨʢʫ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. 

ʋʩʽ ʮʽ ʝʪʘʧʠ ʚʠʤʘʛʘʶʪʴ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʢʦʥʪʨʦʣʶ ʟ ʙʦʢʫ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʘʭʽʚʮʽʚ ʟ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʨʫʙʦʧʨʦʚʦʜʽʚ 

ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʥʫʚʘʥʠʭ ʨʦʙʽʪ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ 

ʧʨʦʮʝʩʫ. 

ʊʝʭʥʦʣʦʛʽʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʥʘʧʨʘʚʣʝʥʦʛʦ ʙʫʨʽʥʥʷ ʪʨʫʙʦʧʨʦʚʦʜʫ ʻ ʩʢʣʘʜʥʠʤ ʽ 

ʪʝʭʥʦʣʦʛʽʯʥʦ ʚʠʤʦʛʣʠʚʠʤ ʧʨʦʮʝʩʦʤ, ʘʣʝ ʚʦʥʘ ʚʠʨʽʰʫʻ ʙʝʟʣʽʯ ʟʘʚʜʘʥʴ, ʧʦʚ'ʷʟʘʥʠʭ ʽʟ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷʤ ʨʽʜʠʥ ʪʘ ʛʘʟʽʚ ʫ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʪʘ ʥʘ ʨʽʟʥʠʭ ʛʣʠʙʠʥʘʭ. ʊʝʭʥʽʯʥʠʡ 

ʧʨʦʛʨʝʩ ʽ ʧʦʩʪʽʡʥʝ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʙʫʨʽʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʜʦʩʷʛʘʪʠ 

ʙʽʣʴʰʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ. 
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(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ɺʀɿʅɸʏɽʅʅʗ ɺʃɸʉʊʀɺʆʉʊɽʁ ʇʈʆʄʀɺɸʃʔʅʀʍ ʈɯɼʀʅ ɼʃʗ 

ʇʆʇɽʈɽɼɾɽʅʅʗ ʇʈʆʗɺʋ ɻɽʆʃʆɻɯʏʅʀʍ ʋʉʂʃɸɼʅɽʅʔ ɺ 

ʉʇʆʈʋɼɾʋɺɸʅʀʍ ʉɺɽʈɼʃʆɺʀʅɸʍ 

 

ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʧʨʦʤʠʚʘʣʴʥʠʭ ʨʽʜʠʥ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʢʣʘʩʫ ʨʦʟʯʠʥʽʚ ʥʘ ʚʦʜʥʽʡ 

ʦʩʥʦʚʽ, ʪʦʙʪʦ ʜʠʩʧʝʨʩʽʡʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʚ ʥʠʭ ʚʠʩʪʫʧʘʻ ʚʦʜʘ, ʚ ʷʢʽʡ ʟʘʩʪʦʩʦʚʫʚʘʥʽ ʜʣʷ 

ʧʨʠʛʦʪʫʚʘʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʨʽʟʥʦʚʠʜʽʚ ʧʨʦʤʠʚʘʣʴʥʠʭ ʨʽʜʠʥ ʭʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ ʟʥʘʭʦʜʷʪʴʩʷ 

ʚ ʨʦʟʯʠʥʝʥʦʤʫ ʚʠʜʽ (ʂʄʎ, ɺʃʈ), ʘ ʽʥʰʽ ʚ ʟʚʘʞʝʥʦʤʫ ʩʪʘʥʽ (ʙʝʥʪʦʥʽʪ, ʚʠʙʫʨʝʥʘ ʧʦʨʦʜʘ, 

ʦʙʚʘʞʥʶʚʘʯ) [1]. 

ʅʘʣʝʞʥʘ ʧʽʜʪʨʠʤʢʘ ʩʪʽʥʦʢ ʩʧʦʨʫʜʞʫʚʘʥʠʭ ʙʫʨʽʥʥʷʤ ʩʚʝʨʜʣʦʚʠʥ ʚʽʜ ʦʙʚʘʣʝʥʥʷ ʻ 

ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʟʘʚʜʘʥʴ, ʷʢʽ ʜʦʚʦʜʠʪʴʩʷ ʚʠʨʽʰʫʚʘʪʠ ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʧʦʣʦʞʝʥʴ ʛʝʦʣʦʛʦ-

ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʝʢʪʫ. ʅʠʟʴʢʠʡ ʩʪʫʧʽʥʴ ʥʝʩʪʽʡʢʦʩʪʽ ʩʪʦʚʙʫʨʫ ʩʚʝʨʜʣʦʚʠʥʠ ʤʦʞʝ 

ʧʨʦʷʚʣʷʪʠʩʷ ʧʦ ʨʽʟʥʦʤʫ: ʤ'ʷʢʽ ʧʣʘʩʪʠʯʥʽ ʧʦʨʦʜʠ ʚʠʜʘʚʣʶʶʪʴʩʷ ʚ ʩʪʦʚʙʫʨ ʩʚʝʨʜʣʦʚʠʥʠ, 

ʦʙʚʘʣʶʶʪʴʩʷ ʽ ʦʙʩʠʧʘʶʪʴʩʷ; ʪʚʝʨʜʽ ʢʨʠʭʢʽ ʧʦʨʦʜʠ ʩʭʠʣʴʥʽ ʜʦ ʦʙʚʘʣʝʥʥʷ ʧʽʜ ʜʽʻʶ 

ʩʪʘʪʠʯʥʠʭ ʽ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. ʋʩʝ ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʧʦʧʝʨʝʯʥʦʛʦ ʨʦʟʤʽʨʫ ʩʪʦʚʙʫʨʘ, ʫʪʚʦʨʝʥʥʷ ʧʨʦʙʦʢ ʽ ʟʘʧʦʚʥʝʥʥʷ ʦʢʨʝʤʠʭ ʽʥʪʝʨʚʘʣʽʚ 

ʧʦʨʦʜʦʶ ʧʽʜ ʯʘʩ ʩʧʫʩʢʦ-ʧʽʜʽʡʤʘʣʴʥʠʭ ʦʧʝʨʘʮʽʡ. ʎʽ ʫʩʢʣʘʜʥʝʥʥʷ ʩʠʣʴʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʪʨʠʚʘʣʽʩʪʴ ʽ ʚʘʨʪʽʩʪʴ ʩʧʦʨʫʜʞʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʪʘ ʟʙʽʣʴʰʫʶʪʴ ʚʠʪʨʘʪʫ ʢʦʰʪʽʚ. 

ɸʜʝʢʚʘʪʥʠʡ ʛʝʦʣʦʛʽʯʥʠʤ ʫʤʦʚʘʤ ʧʽʜʙʽʨ ʪʠʧʫ ʽ ʨʝʮʝʧʪʫʨʠ ʧʨʦʤʠʚʘʣʴʥʦʾ ʨʽʜʠʥʠ ʤʦʞʝ 

ʧʦʚʥʽʩʪʶ ʟʘʙʝʟʧʝʯʠʪʠ ʟʘʜʦʚʽʣʴʥʫ ʩʪʽʡʢʽʩʪʴ ʩʪʦʚʙʫʨʘ ʩʚʝʨʜʣʦʚʠʥʠ ʜʦʩʠʪʴ ʪʨʠʚʘʣʠʡ ʯʘʩ. 

ɿʥʠʞʝʥʥʷ ʛʽʜʨʘʪʘʮʽʾ ʽ ʥʘʙʫʭʘʥʥʷ ʛʣʠʥʠʩʪʠʭ ʨʽʟʥʠʮʴ ʤʦʞʝ ʙʫʪʠ ʜʦʩʷʛʥʫʪʦ ʥʘ ʧʽʜʩʪʘʚʽ 

ʚʚʝʜʝʥʥʷʤ ʜʦ ʾʭ ʩʢʣʘʜʫ ʜʝʷʢʠʭ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ, ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ 

ʢʦʤʧʣʝʢʩʥʦʾ ʜʽʾ ʪʘ ʝʣʝʢʪʨʦʣʽʪʽʚ, ʧʦʪʝʥʮʽʘʣʠ ʽʦʥʽʟʘʮʽʾ ʷʢʠʭ ʜʦʨʽʚʥʶʶʪʴ ʧʦʪʝʥʮʽʘʣʘʤ 

ʽʦʥʽʟʘʮʽʾ ʛʣʠʥʠʩʪʠʭ ʧʦʨʽʜ. ʆʙʚʘʣʠ, ʥʘʙʫʭʘʥʥʷ, ʧʣʘʩʪʠʯʥʘ ʪʝʯʽʷ ʪʘ ʨʦʟʤʠʚ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ 

ʤʦʞʫʪʴ ʙʫʪʠ ʥʽʚʝʣʴʦʚʘʥʽ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʛʣʠʥʠʩʪʠʭ ʽ ʢʨʝʡʜʷʥʠʭ ʧʨʦʤʠʚʘʣʴʥʠʭ ʨʽʜʠʥ ʟ 

ʧʽʜʚʠʱʝʥʦʶ ʢʽʣʴʢʽʩʪʶ ʪʚʝʨʜʦʾ ʬʘʟʠ. 

ʇʨʦʚʝʜʝʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʧʝʨʝʢʦʥʣʠʚʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʛʣʠʥʠʩʪʠʭ 

ʨʦʟʯʠʥʽʚ ʽʩʪʦʪʥʦ ʟʤʽʥʶʶʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʜʝʷʢʠʭ ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ 

ʦʙʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʧʝʨʝʜʥʴʦʾ, ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʟʨʦʙʢʠ ʨʝʮʝʧʪʫʨ ʽ ʩʧʦʩʦʙʽʚ 

ʧʨʠʛʦʪʫʚʘʥʥʷ ʧʨʦʤʠʚʘʣʴʥʠʭ ʨʽʜʠʥ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ ʚʨʘʭʫʚʘʥʥʷʤ ʷʢʦʩʪʽ ʛʣʠʥʠʩʪʠʭ 

ʧʦʨʦʰʢʽʚ ʽ ʭʽʤʽʯʥʦʾ ʧʨʠʨʦʜʠ ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʜʣʷ ʦʙʨʦʙʢʠ ʧʨʦʤʠʚʘʣʴʥʠʭ ʨʽʜʠʥ 

ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ. 

ɼʦʚʝʜʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ ʯʠʥʷʪʴ ʥʘ ʩʪʘʪʠʯʥʫ 

ʥʘʧʨʫʛʫ ʟʩʫʚʫ ʽ ʚ'ʷʟʢʽʩʪʴ ʛʣʠʥʠʩʪʠʭ ʨʦʟʯʠʥʽʚ [2]. ɿʥʘʯʥʠʡ ʚʧʣʠʚ ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʽ 

ʨʝʯʦʚʠʥʠ (ʥʘ ʧʨʠʢʣʘʜʽ 0ʇ-7 ʪʘ ʆʇ-10) ʪʘʢʦʞ ʯʠʥʷʪʴ ʥʘ ʧʨʦʮʝʩ ʨʫʡʥʫʚʘʥʥʷ ʛʽʨʩʴʢʠʭ 

ʧʦʨʽʜ, ʱʦ ʙʫʣʦ ʜʦʚʝʜʝʥʦ ʩʝʨʽʻʶ ʩʧʝʮʽʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ [2]. 

ʅʘʫʢʦʚʦ ʽ ʧʨʘʢʪʠʯʥʦ ʜʦʚʝʜʝʥʠʤ ʻ ʥʘʩʪʫʧʥʝ: ʧʦʥʠʞʝʥʥʷ ʤʽʮʥʦʩʪʽ ʪʚʝʨʜʠʭ ʪʽʣ ʤʦʞʝ 

ʙʫʪʠ ʜʦʩʷʛʥʫʪʦ ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʾʭ ʧʦʚʝʨʭʥʝʚʦʾ ʝʥʝʨʛʽʾ ʫ ʩʧʦʩʽʙ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ 

ʘʜʩʦʨʙʮʽʡʥʽʡ ʚʟʘʻʤʦʜʽʾ ʢʦʥʪʘʢʪʫʶʯʠʭ ʧʦʚʝʨʭʦʥʴ ʨʦʟʜʽʣʫ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ 

1. Aziukovskyi O.O., Koroviaka Ye.A., Ihnatov A.O. Drilling and operation of oil and gas 

wells in difficult conditions. ï Dnipro: Zhurfond, 2023. ï 159 p. 

2. ʇʘʚʣʠʯʝʥʢʦ ɸ.ɺ., ʂʦʨʦʚʷʢʘ ɭ.ɸ., ɯʛʥʘʪʦʚ ɸ.ʆ., ɼʘʚʠʜʝʥʢʦ ʆ.ʄ. 
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ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ "ɼʇ", 2021. ï 201 ʩ.  



ʉɽʂʎɯʗ ï ʊɽʍʅʆʃʆɻɯɰ ɺʀɼʆɹʋʊʂʋ, ʇɽʈɽʈʆɹʂʀ ʊɸ ʊʈɸʅʉʇʆʈʊʋɺɸʅʅʗ ʂʆʈʀʉʅʀʍ ʂʆʇɸʃʀʅ 
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ʋɼʂ 622.245 

 

ʉʪʘʚʠʯʥʠʡ ɭ.ʄ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʢʪʦʨʘʥʪ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 185 - ʅʘʬʪʦʛʘʟʦʚʘ 

ʽʥʞʝʥʝʨʽʷ ʪʘ ʪʝʭʥʦʣʦʛʽʾ 

ʅʘʫʢʦʚʠʡ ʢʦʥʩʫʣʴʪʘʥʪ: ʌʝʤôʷʢ ʗ.ʄ., ʜʦʢʪ. ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬ. 

(ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʥʘʬʪʠ ʽ ʛʘʟʫ, ʤ. ɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢ, ʋʢʨʘʾʥʘ) 

 

ʇɯɼɺʀʑɽʅʅʗ ʗʂʆʉʊɯ ʎɽʄɽʅʊʋɺɸʅʅʗ ʉɺɽʈɼʃʆɺʀʅ ɿɸ ʈɸʍʋʅʆʂ 

ɺʇʈʆɺɸɼɾɽʅʅʗ ɻʆʄʆɻɽʅʅʀʍ ʊɸʄʇʆʅɸɾʅʀʍ ʉʀʉʊɽʄ 

 

ʇʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʮʝʤʝʥʪʫʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʤʦʞʥʘ ʟʘ ʨʘʭʫʥʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʭ ʪʘʤʧʦʥʘʞʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʇʨʠ ʮʴʦʤʫ, ʥʝʦʙʭʽʜʥʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ, ʱʦ 

ʧʦʣʽʜʠʩʧʝʨʩʥʽ ʪʘʤʧʦʥʘʞʥʽ ʤʘʪʝʨʽʘʣʠ ʧʦʚʠʥʥʽ ʚʢʣʶʯʘʪʠ ʨʽʟʥʽ ʤʦʜʠʬʽʢʘʪʦʨʠ, ʨʽʚʥʦʤʽʨʥʦ 

ʨʦʟʧʦʜʽʣʝʥʽ ʚ ʦʙôʻʤʽ ʩʫʤʽʰʽ. ʆʙʩʷʛʠ ʱʦʨʽʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʮʝʤʝʥʪʫ ʜʣʷ ʙʫʜʽʚʝʣʴʥʦʾ 

ʛʘʣʫʟʽ ʋʢʨʘʾʥʠ ʩʪʘʥʦʚʠʣʠ ʙʣʠʟʴʢʦ 11 ʤʣʥ ʪ ʮʝʤʝʥʪʫ[1]. ʏʘʩʪʢʘ ʮʝʤʝʥʪʽʚ ʜʣʷ 

ʪʘʤʧʦʥʫʚʘʥʥʷ ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ ʩʪʘʥʦʚʠʪʴ ʜʦ 0,5 % ʚʽʜ ʫʩʽʻʾ ʢʽʣʴʢʦʩʪʽ 

ʚʠʛʦʪʦʚʣʝʥʠʭ ʮʝʤʝʥʪʽʚ, ʘ ʯʘʩʪʢʘ ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʪʘʤʧʦʥʘʞʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ïɦ ʝ ʤʝʥʰʘʚ 

ʨʘʟʠ. ɺʨʘʭʦʚʫʶʯʠ ʙʘʛʘʪʦ ʢʦʤʧʦʥʝʥʪʥʽʩʪʴ ʪʘʤʧʦʥʘʞʥʠʭ ʩʠʩʪʝʤ ʤʦʞʣʠʚʽ ʪʨʠ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʩʭʝʤʠ ʧʨʠʛʦʪʫʚʘʥʥʷ ʪʘʤʧʦʥʘʞʥʠʭ ʩʫʤʽʰʝʡ ʜʣʷ ʮʝʤʝʥʪʫʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥ. 

ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ɸ. ʅʘ ʩʚʝʨʜʣʦʚʠʥʫ ʧʨʠʚʦʟʷʪʴ ʙʘʟʦʚʠʡ ʪʘʤʧʦʥʘʞʥʠʡ ʮʝʤʝʥʪ ʯʠ 

ʩʫʤʽʰ ʮʝʤʝʥʪʫ ʟ ʜʦʙʘʚʢʘʤʠ-ʥʘʧʦʚʥʶʚʘʯʘʤʠ, ʘ ʪʘʢʦʞ ʨʝʘʛʝʥʪʠ-ʤʦʜʠʬʽʢʘʪʦʨʠ. ʇʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʧʝʮʽʘʣʴʥʠʭ ʜʦʙʘʚʦʢ-ʥʘʧʦʚʥʶʚʘʯʽʚ ʜʦ ʪʘʤʧʦʥʘʞʥʦʛʦ ʮʝʤʝʥʪʫ 

(ʧʦʣʝʛʰʫʶʯʽ ʜʦʤʽʰʢʠ, ʦʙʚʘʞʥʶʚʘʯʽ ʪʦʱʦ) ʤʦʞʝ ʙʫʪʠ ʚʧʨʦʚʘʜʞʝʥʘ ʘʣʛʦʨʠʪʤ 

ʧʦʯʝʨʛʦʚʦʛʦ ʧʦ-ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʟʘʚʘʥʪʘʞʝʥʥʷ ʽ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʩʫʭʠʭ ʩʢʣʘʜʦʚʠʭ ʩʫʤʽʰʝʡ 

ʰʥʝʢʘʤʠ ʮʝʤʝʥʪʦʟʤʽʰʫʚʘʣʴʥʠʭ ʤʘʰʠʥ (ʎɿʄ). ɺ ʧʦʜʘʣʴʰʦʤʫ ʧʨʦʚʦʜʷʪʴ ʜʚʦ- ʯʠ 

ʪʨʠʨʘʟʦʚʝ ʧʝʨʝʪʘʨʶʚʘʥʥʷ ʽʟ ʦʜʥʽʻʾ ʎɿʄ ʚ ʽʥʰʫ. ʈʝʘʛʝʥʪʠ-ʤʦʜʠʬʽʢʘʪʦʨʠ (ʧʣʘʩʪʠʬʽʢʫʶʯʽ 

ʜʦʙʘʚʢʠ, ʩʪʘʙʽʣʽʟʘʪʦʨʠ, ʧʽʥʦʛʘʩʥʠʢʠ, ʨʝʛʫʣʷʪʦʨʠ ʯʘʩʫ ʩʪʨʫʢʪʫʨʦʫʪʚʦʨʝʥʥʷ ʪʦʱʦ) ʚʚʦʜʷʪʴ 

ʫ ʨʽʜʠʥʫ ʟʘʤʽʰʫʚʘʥʥʷ ʪʘʤʧʦʥʘʞʥʦʛʦ ʮʝʤʝʥʪʫ. ʅʝʜʦʣʽʢ ʪʘʢʦʾ ʩʭʝʤʠ ï ʚʽʜʩʫʪʥʽʩʪʴ 

ʛʦʤʦʛʝʥʥʦʩʪʽ ʩʠʩʪʝʤʠ, ʧʝʨʝʚʠʪʨʘʪʠ ʭʽʤʽʯʥʠʭ ʜʦʤʽʰʦʢ, ʦʩʢʽʣʴʢʠ ʦʙôʻʤ ʨʽʜʠʥʠ 

ʟʘʤʽʰʫʚʘʥʥʷ ʛʦʪʫʶʪʴ ʽʟ ʨʝʟʝʨʚʦʤ 10 ï 20 %, ʘ ʪʘʢʦʞ ʯʘʩʦʚʽ ʟʘʪʨʘʪʠ ʥʘ ʾʭ ʧʨʠʛʦʪʫʚʘʥʥʷ. 

ʇʨʠ ʮʴʦʤʫ, ʫ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʝʢʽʣʴʢʦʭ ʻʤʢʦʩʪʝʡ ʜʣʷ ʨʽʜʠʥʠ ʟʘʤʽʰʫʚʘʥʥʷ 

ʪʘʤʧʦʥʘʞʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʨʽʚʥʦʤʽʨʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʤʦʜʠʬʽʢʘʪʦʨʽʚ ʽ ʭʽʤʨʝʘʛʝʥʪʽʚ ʻ ʜʦʚʦʣʽ 

ʥʠʟʴʢʦʶ. ʗʢ ʥʘʩʣʽʜʦʢ ï  ʚʽʜʩʫʪʥʽʩʪʴ ʛʦʤʦʛʝʥʥʦʩʪʽ ʪʘʤʧʦʥʘʞʥʦʾ ʩʫʤʽʰʽ ʪʘʥʝʦʜʥʦʨʽʜʥʽʩʪʴ 

ʨʽʜʠʥʠ ʟʘʤʽʰʫʚʘʥʥʷ ʧʝʨʰʦʧʦʯʘʪʢʦʚʦ ʤʘʪʠʤʝ ʚʧʣʠʚ ʷʢ ʥʘ ʫʩʧʽʰʥʽʩʪʴ ʩʘʤʦʛʦ ʧʨʦʮʝʩʫ 

ʮʝʤʝʥʪʫʚʘʥʥʷ, ʪʘʢ ʽ ʚ ʧʦʜʘʣʴʰʦʤʫ ʚʧʣʠʥʝ ʥʘ ʦʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ 

ʽʟʦʣʷʮʽʡʥʦʛʦ ʝʢʨʘʥʫ ʪʘ ʷʢʽʩʪʴ ʨʦʟʤʝʞʫʚʘʥʥʷ ʛʦʨʠʟʦʥʪʽʚ.  

ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ɺ. ʇʨʠʛʦʪʫʚʘʥʥʷ ʩʫʭʠʭ ʪʘʤʧʦʥʘʞʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʨʦʚʦʜʷʪʴ ʥʘ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʚʫʟʣʘʭ. ɼʘʥʘ ʩʭʝʤʘ ʧʨʠʛʦʪʫʚʘʥʥʷ ʻ ʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʦʶ, ʧʨʦʪʝ ʤʦʞʫʪʴ 

ʚʠʥʠʢʘʪʠ ʪʨʫʜʥʦʱʽ ʧʨʠ ʚʚʝʜʝʥʥʽ ʩʢʣʘʜʦʚʠʭ ʩʫʤʽʰʝʡ ʟ ʚʤʽʩʪʦʤ ʤʝʥʰʝ 1 ʢʛ/ʪ, ʘ ʪʘʢʦʞ 

ʥʝʜʦʩʪʘʪʥʷ ʛʦʤʦʛʝʥʽʟʘʮʽʷ ʩʫʤʽʰʝʡ, ʱʦ ʟʫʤʦʚʣʝʥʘ ʨʝʞʠʤʦʤ ʪʘ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʨʦʙʦʪʠ 

ʦʙʣʘʜʥʘʥʥʷ. ʗʢ ʥʘʩʣʽʜʦʢ ï ʦʜʥʦʨʽʜʥʽʩʪʴ ʩʠʩʪʝʤʠ ʤʦʞʝ ʙʫʪʠ ʧʦʨʫʰʝʥʘ. ʇʨʠ ʮʴʦʤʫ ʦʢʨʝʤʽ 

ʜʦʤʽʰʢʠ, ʷʢ ʧʨʠʢʣʘʜ ʩʧʦʚʽʣʴʥʶʚʘʯ, ʤʦʞʥʘ ʚʚʦʜʠʪʠ ʫ ʨʽʜʠʥʫ ʟʘʤʽʰʫʚʘʥʥʷ. ʗʢʽʩʪʴ 

ʧʨʠʛʦʪʦʚʣʝʥʠʭ ʪʘʢʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘʧʨʷʤʫ ʟʘʣʝʞʘʪʠʤʝ ʚʽʜ ʧʨʘʚʠʣʴʥʦʩʪʽ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʨʝʮʝʧʪʫʨʥʦʛʦ ʩʢʣʘʜʫ ʩʫʤʽʰʽ, ʘ ʪʘʢʦʞ ʚʽʜ ʪʝʭʥʦʣʦʛʽʾ ʧʨʠʛʦʪʫʚʘʥʥʷ. 

ʇʽʜ ʯʘʩ ʮʝʤʝʥʪʫʚʘʥʥʷ 244,5 ʤʤ ʧʨʦʤʽʞʥʦʾ ʢʦʣʦʥʠ ʚ ʽʥʪʝʨʚʘʣʽ 0 ï 2013 ʤ ʥʘ 

ʩʚʝʨʜʣʦʚʠʥʽ ˉ ɸ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ɼɼɿ ʚʠʥʠʢʣʦ ʧʦʨʫʰʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ, ʦʪʨʠʤʘʥʦ ʮʝʤʝʥʪʥʠʡ ʩʪʘʢʘʥ ʚ ʦʙʩʘʜʥʽʡ ʢʦʣʦʥʽ. ʇʨʦʚʝʜʝʥʦ 

ʨʦʟʙʫʨʶʚʘʥʥʷ ʮʝʤʝʥʪʥʦʛʦ ʩʪʘʢʘʥʫ ʪʘ ʚʽʜʽʙʨʘʥʦ ʚʟʽʨʮʽ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʝʥʷ ʜʣʷ ʧʦʜʘʣʴʰʠʭ 

ʜʦʩʣʽʜʞʝʥʴ. ʄʝʪʦʜʠ ʘʥʘʣʽʟʫ: ʨʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʘ ʩʧʝʢʪʨʦʩʢʦʧʽʷ, 

ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʠʡ ʘʥʘʣʽʟ. ʇʨʠʣʘʜʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ: 

ʧʨʝʮʠʟʽʡʥʠʡ ʘʥʘʣʽʟʘʪʦʨ Expert 3L ʪʘ ʜʠʬʨʘʢʪʦʤʝʪʨ ʨʝʥʪʛʝʥʽʚʩʴʢʠʡ Shimadzu XRD-



ʉɽʂʎɯʗ ï ʊɽʍʅʆʃʆɻɯɰ ɺʀɼʆɹʋʊʂʋ, ʇɽʈɽʈʆɹʂʀ ʊɸ ʊʈɸʅʉʇʆʈʊʋɺɸʅʅʗ ʂʆʈʀʉʅʀʍ ʂʆʇɸʃʀʅ 

ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  
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7000.ʇʨʠʢʣʘʜ ʜʦʩʣʽʜʞʝʥʥʷ ʨʝʥʪʛʝʥʦʬʘʟʥʦʛʦ ʘʥʘʣʽʟʫ ʚʟʽʨʮʷ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʝʥʷ ʟ ʛʣʠʙʠʥʠ 

2000 ʤ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 1. ʅʘ ʦʩʥʦʚʽ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʨʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʦʾ 

ʩʧʝʢʪʨʦʩʢʦʧʽʾ ʪʘ ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʷʚʣʝʥʦ, ʱʦ ʜʣʷ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʜʦʤʽʥʫʶʯʠʤʠ ʨʝʥʪʛʝʥʦʢʨʠʩʪʘʣʽʯʥʠʤʠ ʬʘʟʘʤʠ ʻ ʢʘʨʙʦʥʘʪ ʢʘʣʴʮʽʶ CaCO3 

(63,5 ʤʦʣ. %), ʜʽʦʢʩʠʜ ʢʨʝʤʥʽʶ SiO2 (29,4 ʤʦʣ. %) ʪʘ ʛʽʜʨʦʢʩʠʜ ʢʘʣʴʮʽʶ Ca(OH)2 

(7,1 ʤʦʣ. %). ʉʠʩʪʝʤʘʪʠʟʦʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʣʝʛʰʝʥʦʛʦ ʮʝʤʝʥʪʫ ʪʘ ʚʟʽʨʮʽʚ 

ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʝʥʷ ʥʘ ʡʦʛʦ ʦʩʥʦʚʽ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ.1.  
 

 
ʈʠʩʫʥʦʢ 1 ï  ʈʝʥʪʛʝʥʦ-ʬʘʟʦʚʠʡ ʘʥʘʣʽʟ ʚʟʽʨʮʷ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʝʥʷ 

 

ʊʘʙʣʠʮʷ 1 

 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʮʝʤʝʥʪʥʠʡ ʢʘʤʽʥʴ, ʚʽʜʽʙʨʘʥʠʡ ʟʽ ʩʚʝʨʜʣʦʚʠʥʠ ʥʘ ʨʽʟʥʠʭ ʛʣʠʙʠʥʘʭ, 

ʻ ʥʝʦʜʥʦʨʽʜʥʠʤ ʟʘ ʝʣʝʤʝʥʪʥʠʤ ʩʢʣʘʜʦʤ. ɺʟʽʨʮʽ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʝʥʷ ʥʘʙʣʠʞʝʥʽ ʟʘ ʬʘʟʦʚʠʤ 

ʩʢʣʘʜʦʤ ʨʝʥʪʛʝʥʦʢʨʠʩʪʘʣʽʯʥʦʾ ʩʢʣʘʜʦʚʦʾ. ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʧʽʜʪʚʝʨʜʞʝʥʦ, ʱʦ 

ʧʨʠʛʦʪʦʚʣʝʥʠʡ ʧʦʣʝʛʰʝʥʠʡ ʮʝʤʝʥʪ ʟʘ ʜʘʥʦʶ ʪʝʭʥʦʣʦʛʽʯʥʦʶ ʩʭʝʤʦʶ ʻ ʥʝʦʜʥʦʨʽʜʥʠʤ.  

ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʉ. ɼʦʩʣʽʜʞʝʥʥʷʤʠ [2,3] ʧʦʢʘʟʘʥʦ ʪʘ ʫʩʧʽʰʥʦ ʧʽʜʪʚʝʨʜʞʝʥʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷʤʠ ʫ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʘʭ ʇɸʊ çʋʢʨʥʘʬʪʘè ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʭ 

ʪʘʤʧʦʥʘʞʥʠʭ ʢʦʤʧʦʟʠʮʽʡ ʟ ʧʦʣʽʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʜʦʜʘʪʢʘʤʠ ʫ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʜʦ 1 ʢʛ/ʪ. 

ɼʘʥʘ ʩʭʝʤʘ ʧʝʨʝʜʙʘʯʘʻ ʧʨʠʛʦʪʫʚʘʥʥʷ ʪʘʤʧʦʥʘʞʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟʘ ʦʥʦʚʣʝʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ 

ʧʨʠʛʦʪʫʚʘʥʥʷ ʩʫʭʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʩʫʤʽʰʝʡ. ɻʦʤʦʛʝʥʥʽʩʪʴ ʪʘʤʧʦʥʘʞʥʠʭ ʩʠʩʪʝʤ, 

ʦʪʨʠʤʘʥʠʭ ʟʘ ʜʘʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʦʶ ʦʜʥʦʨʽʜʥʽʩʪʶ, ʘ ʾʭ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ï ʘʜʘʧʪʦʚʘʥʽʩʪʶ ʜʦ ʛʽʨʥʠʯʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʮʝʤʝʥʪʫʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 
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ʄʘʪʝʨʽʘʣ 
ɺʤʽʩʪ,  ʤʦʣ.% 

SiO2 CaCO3 Ca(OH)2 Ca3SiO5 

ʇʦʣʝʛʰʝʥʠʡ ʪʘʤʧʦʥʘʞʥʠʡ ʤʘʪʝʨʽʘʣ  10,2 38,5 ï 51,3 

ʎʝʤʝʥʪʥʠʡ ʢʘʤʽʥʴ ʟ ʛʣʠʙʠʥʠ 1500 ʤ 11,8 78 10,2 ï 

ʎʝʤʝʥʪʥʠʡ ʢʘʤʽʥʴ ʟ ʛʣʠʙʠʥʠ 1800 ʤ 11,6 88,4 ï ï 

ʎʝʤʝʥʪʥʠʡ ʢʘʤʽʥʴ ʟ ʛʣʠʙʠʥʠ 2000 ʤ 29,4 63,5 7,1 ï 



ʉɽʂʎɯʗ ï ʊɽʍʅʆʃʆɻɯɰ ɺʀɼʆɹʋʊʂʋ, ʇɽʈɽʈʆɹʂʀ ʊɸ ʊʈɸʅʉʇʆʈʊʋɺɸʅʅʗ ʂʆʈʀʉʅʀʍ ʂʆʇɸʃʀʅ 

ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  

çʄʆʃʆɼʔ: ʅɸʋʂɸ ʊɸ ɯʅʅʆɺɸʎɯɰè, 22-24 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. 
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ʉʪʝʧʘʥʯʝʥʢʦ ʉ.ɸ., ʩʪʫʜʝʥʪ ʛʨ. 185ʤ-22ʟ-1 ʌʇʅʊ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɯʛʥʘʪʦʚ ɸ.ʆ., ʢ.ʪ.ʥ., ʜʦʮ. ʢʘʬʝʜʨʠ ʅɻɯɹ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ɼɽʗʂɯ ʆʉʆɹʃʀɺʆʉʊɯ ʈʆɿʈɸʍʋʅʂʋ ɺʀʊʈɸʊʀ ʆʏʀʉʅʀʍ ɸɻɽʅʊɯɺ ʊɸ 

ɰʍ ʂʆʄʇʆʅɽʅʊʅʆɻʆ ʉʂʃɸɼʋ ʇʈʀ ʉʇʆʈʋɼɾɽʅʅɯ ʉɺɽʈɼʃʆɺʀʅ 

 

ɺʨʘʭʦʚʫʶʯʠ ʜʝʷʢʽ ʚʠʢʣʶʯʝʥʥʷ, ʤʦʞʥʘ ʦʙˇʨʫʥʪʦʚʘʥʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʥʠʥʽ 

ʟʘʩʪʦʩʦʚʫʚʘʥʽ ʚ ʧʨʦʮʝʩʘʭ ʩʧʦʨʫʜʞʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʦʯʠʩʥʽ ʘʛʝʥʪʠ, ʷʚʣʷʶʪʴ ʩʦʙʦʶ 

ʢʦʤʧʣʝʢʩʥʽ ʟ ʬʽʟʠʯʥʦʾ ʪʘ ʭʽʤʽʯʥʦʾ ʪʦʯʦʢ ʟʦʨʫ ʜʠʩʧʝʨʩʥʽ ʩʠʩʪʝʤʠ. ɺʢʘʟʘʥʽ ʩʠʩʪʝʤʠ 

ʚʽʜʨʽʟʥʷʻ ʩʠʣʴʥʦ ʨʦʟʚʠʥʝʥʘ ʜʣʷ ʥʠʭ ʧʦʚʝʨʭʥʷ ʨʦʟʜʽʣʫ ʬʘʟ, ʱʦ, ʚʣʘʩʥʝ, ʽ ʚʠʟʥʘʯʘʻ ʚʩʶ 

ʛʘʤʫ ʾʭ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʪʦʩʦʚʥʦ ʚʠʢʦʥʘʥʥʷ ʨʦʣʽ ʩʝʨʝʜʦʚʠʱʘ, ʚ ʷʢʦʤʫ 

ʧʨʦʪʽʢʘʶʪʴ ʧʨʦʮʝʩʠ ʨʫʡʥʫʚʘʥʥʷ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʠʭ ʫʤʦʚ 

ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʙʫʨʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʧʦʨʦʜʦʨʫʡʥʽʚʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʧʦʪʝʥʮʽʡʥʝ 

ʜʦʩʷʛʥʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʝʭʘʥʽʯʥʦʾ ʪʘ ʨʝʡʩʦʚʦʾ ʰʚʠʜʢʦʩʪʽ ʧʦʛʣʠʙʣʝʥʥʷ 

ʚʠʙʦʶ ʩʚʝʨʜʣʦʚʠʥʠ; ʜʦʢʦʨʽʥʥʝ ʘʙʦ ʯʘʩʪʢʦʚʝ ʫʩʫʥʝʥʥʷ ʧʝʨʝʜʫʤʦʚ ʚʠʥʠʢʥʝʥʥʷ ʨʽʟʥʦʛʦ 

ʨʦʜʫ ʫʩʢʣʘʜʥʝʥʴ ʪʘ ʥʘʩʪʫʧʥʠʭ ʥʠʤ ʘʚʘʨʽʡ ʚ ʩʪʦʚʙʫʨʽ ʩʚʝʨʜʣʦʚʠʥʠ [1]. 

ɺ ʦʙʦʚôʷʟʢʦʚʦʤʫ ʧʦʨʷʜʢʫ ʚʠʙʽʨ ʪʠʧʫ, ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ ʛʽʜʨʘʚʣʽʯʥʦʾ ʚʠʪʨʘʪʠ ʦʯʠʩʥʦʛʦ 

ʘʛʝʥʪʘ, ʱʦ ʥʘʡʙʽʣʴʰ ʧʦʚʥʦ ʧʽʜʭʦʜʠʪʴ ʜʦ ʟʘʜʘʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʫʤʦʚ, ʥʝʦʙʭʽʜʥʦ 

ʟʜʽʡʩʥʶʚʘʪʠ ʥʘ ʧʽʜʩʪʘʚʽ ʚʨʘʭʫʚʘʥʥʷ ʧʝʚʥʠʭ ʚʠʤʦʛ, ʷʢʽ ʚʠʩʫʚʘʶʪʴʩʷ ʧʝʨʝʜ ʦʯʠʩʥʠʤʠ 

ʘʛʝʥʪʘʤʠ ʪʘ ʧʨʦʮʝʩʘʤʠ ʾʭ ʮʠʨʢʫʣʷʮʽʾ ʚ ʩʪʦʚʙʫʨʽ ʩʧʦʨʫʜʞʫʚʘʥʦʾ ʩʚʝʨʜʣʦʚʠʥʠ [2]: 

1) ʦʯʠʩʥʠʡ ʘʛʝʥʪ ʧʦʚʠʥʝʥ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʧʦʚʥʝ (ʽʟ ʜʝʷʢʠʤʠ ʫʪʦʯʥʝʥʥʷʤʠ ʜʣʷ 

ʘʣʤʘʟʥʦʛʦ ʧʦʨʦʜʦʨʫʡʥʽʚʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ) ʪʘ ʩʚʦʻʯʘʩʥʝ ʦʯʠʱʝʥʥʷ ʚʠʙʦʶ ʚʽʜ 

ʟʨʫʡʥʦʚʘʥʦʾ ʛʽʨʩʴʢʦʾ ʧʦʨʦʜʠ ʪʘ ʩʪʽʡʢʝ ʚʠʥʝʩʝʥʥʷ ʾʾ ʥʘ ʧʦʚʝʨʭʥʶ; 

2) ʦʯʠʩʥʠʡ ʘʛʝʥʪ ʧʦʚʠʥʝʥ ʩʪʚʦʨʶʚʘʪʠ ʫʤʦʚʠ ʫʪʨʠʤʘʥʥʷ ʦʢʨʝʤʠʭ ʘʛʨʝʛʘʪʽʚ 

ʟʨʫʡʥʦʚʘʥʦʾ ʛʽʨʩʴʢʦʾ ʧʦʨʦʜʠ ʚ ʥʝʨʫʭʦʤʦʤʫ ʩʪʘʥʽ ï ʚ ʩʪʦʚʙʫʨʽ ʩʚʝʨʜʣʦʚʠʥʠ ï ʧʨʠ 

ʨʘʧʪʦʚʦʤʫ ʪʘ ʜʦʚʛʦʪʨʠʚʘʣʦʤʫ ʧʨʠʧʠʥʝʥʥʽ ʮʠʨʢʫʣʷʮʽʾ; 

3) ʦʯʠʩʥʠʡ ʘʛʝʥʪ ʧʦʚʠʥʝʥ ʩʧʨʠʷʪʠ ʝʬʝʢʪʠʚʥʦʤʫ ʟʘʢʨʽʧʣʝʥʥʶ ʥʝʩʪʽʡʢʠʭ ʩʪʽʥʦʢ 

ʩʪʦʚʙʫʨʘ ʩʚʝʨʜʣʦʚʠʥʠ ʽ ʟʘʧʦʙʽʛʘʪʠ ʾʭ ʦʙʚʘʣʝʥʥʶ; 

4) ʦʯʠʩʥʠʡ ʘʛʝʥʪ ʧʦʚʠʥʝʥ ʙʫʪʠ ʽʥʽʮʽʘʪʦʨʦʤ ʘʢʪʠʚʥʦʛʦ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʛʽʨʩʴʢʽ ʧʦʨʦʜʠ, ʱʦ ʙʫʜʫ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ ʧʦʣʝʛʰʝʥʥʷʤ ʨʫʡʥʫʚʘʥʥʷ ʦʩʪʘʥʥʽʭ; 

5) ʦʯʠʩʥʠʡ ʘʛʝʥʪ ʧʦʚʠʥʝʥ ʩʪʚʦʨʶʚʘʪʠ ʫʤʦʚʠ ʦʭʦʣʦʜʞʝʥʥʷ ʪʘ ʟʤʘʱʫʚʘʥʥʷ ʜʣʷ 

ʧʦʨʦʜʦʨʫʡʥʽʚʥʦʛʦ ʪʘ ʽʥʰʦʛʦ ʙʫʨʦʚʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ; 

6) ʫ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʽʜʨʘʚʣʽʯʥʠʭ ʚʠʙʽʡʥʠʭ ʜʚʠʛʫʥʽʚ, ʦʯʠʩʥʠʡ ʘʛʝʥʪ ʧʦʚʠʥʝʥ 

ʩʪʚʦʨʶʚʘʪʠ ʥʘʜʽʡʥʠʡ ʢʘʥʘʣ ʛʽʜʨʘʚʣʽʯʥʦʾ ʝʥʝʨʛʽʾ ʜʣʷ ʥʠʭ ʪʘ ʽʥ. 

ɼʦʚʦʣʽ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʥʘʥʥʷ ʧʝʨʝʣʽʯʝʥʠʭ ʬʫʥʢʮʽʡ, ʚ ʨʽʟʥʠʭ ʛʝʦʣʦʛʦ-ʪʝʭʥʽʯʥʠʭ 

ʫʤʦʚʘʭ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ, ʤʦʞʝ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʝ ʣʠʰʝ ʟʘ ʜʦʪʨʠʤʘʥʥʷ ʜʣʷ ʦʯʠʩʥʠʭ 

ʘʛʝʥʪʽʚ ʧʝʚʥʠʭ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʽʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʷʢʽ ʙʫʜʫʪʴ ʧʦʭʽʜʥʦʶ 

ʨʝʟʫʣʴʪʘʪʽʚ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʨʦʟʛʣʷʜʫʚʘʥʠʭ ʩʠʩʪʝʤ. 

ʇʨʦʮʝʩ ʧʦʛʣʠʙʣʝʥʥʷ ʚʠʙʦʶ ʩʚʝʨʜʣʦʚʠʥʠ ʙʫʜʝ ʩʪʘʣʠʤ ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ ʙʫʜʫʪʴ 

ʟʘʙʝʟʧʝʯʝʥʽ ʫʤʦʚʠ ʜʠʥʘʤʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ ʤʽʞ ʧʨʦʮʝʩʘʤʠ ʨʫʡʥʫʚʘʥʥʷ ʛʽʨʩʴʢʦʾ ʧʦʨʦʜʠ ʽ 

ʚʠʜʘʣʝʥʥʷʤ ʧʨʦʜʫʢʪʽʚ ʨʫʡʥʫʚʘʥʥʷ ʚ ʢʽʣʴʮʝʚʠʡ ʧʨʦʩʪʽʨ ʩʚʝʨʜʣʦʚʠʥʠ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ 
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ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʉʫʜʘʢʦʚ ɸ.ʂ., ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʥʘʬʪʦʛʘʟʦʚʦʾ ʽʥʞʝʥʝʨʽʾ ʪʘ 

ʙʫʨʽʥʥʷ  

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʋɼʆʉʂʆʅɸʃɽʅʅʗ ʊɽʍʅʃʆʃʆɻɯɰ ɻʃʋʐɯʅʅʗ ʉɺɽʈɼʃʆɺʀʅ 

 

ʇʨʠ ʥʠʟʴʢʠʭ ʪʠʩʢʘʭ ʧʣʘʩʪʽʚ, ʱʦ ʩʪʘʥʦʚʣʷʪʴ ʤʝʥʰʝ ʧʦʣʦʚʠʥʠ ʛʽʜʨʦʩʪʘʪʠʯʥʦʛʦ, ʜʣʷ 

ʟʘʧʦʙʽʛʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʶ ʧʨʠʚʠʙʽʡʥʦʾ ʟʦʥʠ ʧʦʟʠʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʪʨʠʬʘʟʥʠʭ ʧʝʥ ʷʢ ʨʦʙʦʯʽ ʨʽʜʠʥʠ ʜʣʷ ʛʣʫʰʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ. ɼʣʷ ʧʨʠʢʣʘʜʫ ʨʦʟʛʣʷʥʝʤʦ ʾʭ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʩʢʣʘʜʥʠʭ ʛʝʦʣʦʛʦ-ʬʽʟʠʯʥʠʭ ʫʤʦʚʘʭ ɼɼɺ. 

ɼʣʷ ʛʦʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʨʦʜʦʚʠʱ ɼɼɺ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʝʣʠʢʠʤʠ 

ʛʣʠʙʠʥʘʤʠ ʟʘʣʷʛʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʠʭ ʛʦʨʠʟʦʥʪʽʚ, ʚʠʩʦʢʠʤʠ ʟʘʙʽʡʥʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ, 

ʚʝʣʠʢʠʤ ʩʢʫʧʯʝʥʥʷʤ ʚ ʩʪʚʦʣʘʭ ʩʚʝʨʜʣʦʚʠʥ ʬʣʶʾʜʽʚ (ʚʦʜʘ, ʛʘʟʦʢʦʥʜʝʥʩʘʪ) ʧʣʘʩʪʽʚ, 

ʤʦʞʣʠʚʽʩʪʶ ʯʘʩʪʢʦʚʦʛʦ ʧʨʦʥʠʢʥʝʥʥʷ ʪʨʠʬʘʟʥʠʭ ʧʝʥ ʚ ʧʣʘʩʪ ʽ ʽʥʰʠʤʠ ʯʠʥʥʠʢʘʤʠ, ʙʫʣʦ 

ʧʦʪʨʽʙʥʦ ʨʦʟʨʦʙʢʫ ʚʜʦʩʢʦʥʘʣʝʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʛʣʫʰʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ 

ʟʘʩʪʦʩʫʚʘʥʥʷ, ʦʢʨʽʤ ʪʨʠʬʘʟʥʠʭ ʧʝʥ, ʛʘʟʦʢʦʥʜʝʥʩʘʪʫ ʽ ʜʚʦʬʘʟʥʠʭ ʧʝʥ ʜʣʷ ʨʫʡʥʫʚʘʥʥʷ ʧʽʥʠ 

ʚ ʧʨʠʚʠʙʽʡʥʦʾ ʟʦʥʽ ʧʨʠ ʦʩʚʦʻʥʥʽ ʩʚʝʨʜʣʦʚʠʥ ʽ ʚʠʜʘʣʝʥʥʷ ʨʽʜʠʥʠ ʽʟ ʩʪʚʦʣʘ ʩʚʝʨʜʣʦʚʠʥ ʧʨʠ 

ʾʭ ʛʣʫʰʝʥʥʽ. 

ʂʨʽʤ ʪʦʛʦ, ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʪʨʠʬʘʟʥʦʾ ʧʽʥʠ ʥʘ ʧʨʠʚʠʙʽʡʥʫ ʟʦʥʫ ʽʟ-

ʟʘ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʧʣʘʩʪʽʚ ʙʫʣʦ ʧʦʪʨʽʙʥʦ ʩʪʚʦʨʝʥʥʷ ʤʝʪʦʜʠʢʠ ʨʦʟʨʘʭʫʥʢʽʚ ʧʨʦʮʝʩʽʚ 

ʛʣʫʰʝʥʥʷ, ʘ ʪʘʢʦʞ ʨʦʟʨʦʙʢʫ ʪʘʙʣʠʯʥʠʭ ʜʦʚʽʜʢʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʩʧʨʦʱʝʥʥʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʚ ʧʨʦʤʠʩʣʦʚʠʭ ʫʤʦʚʘʭ. 

ʇʽʥʠ ʻ ʜʠʩʧʝʨʩʥʽ ʩʠʩʪʝʤʠ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʦʩʝʨʝʜʢʽʚ - ʙʫʣʴʙʘʰʦʢ ʛʘʟʫ, ʨʦʟʜʽʣʝʥʠʭ 

ʧʣʽʚʢʦʶ ʨʽʜʠʥʠ. ɻʘʟ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʜʠʩʧʝʨʩʥʘ ʬʘʟʘ, ʘ ʨʽʜʠʥʘ - ʷʢ ʙʝʟʧʝʨʝʨʚʥʝ 

ʜʠʩʧʝʨʩʽʡʥʝ ʩʝʨʝʜʦʚʠʱʝ. ʈʦʟʜʽʣʷʶʯʠ ʙʫʣʴʙʘʰʢʠ ʛʘʟʫ ʨʽʜʢʽ ʧʣʽʚʢʠ ʫʪʚʦʨʶʶʪʴ ʚ 

ʩʫʢʫʧʥʦʩʪʽ ʧʣʽʚʢʦʚʠʡ ʢʘʨʢʘʩ, ʱʦ ʻ ʦʩʥʦʚʦʶ ʧʽʥʠ. 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʧʽʥʠ ʚ ʩʠʩʪʝʤʽ ʨʽʜʠʥʘ - ʛʘʟ ʦʙʦʚ'ʷʟʢʦʚʘ ʧʨʠʩʫʪʥʽʩʪʴ ʧʦʚʝʨʭʥʝʚʦ-

ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ. ʄʦʣʝʢʫʣʘ ʇɸɺ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʛʽʜʨʦʬʦʙʥʦʾ ʯʘʩʪʠʥʠ ʽ ʟʜʘʪʥʦʾ 

ʛʽʜʨʘʪʫʚʘʪʠʩʷ ʟʘʣʠʰʢʫ - ʛʽʜʨʦʬʽʣʴʥʦʾ ʛʨʫʧʠ. ɸʜʩʦʨʙʫʶʯʠʩʴ ʥʘ ʧʦʚʝʨʭʥʽ ʨʦʟʜʽʣʫ ʨʽʜʠʥʠ 

ʟ ʛʘʟʦʤ (ʧʦʚʽʪʨʷʤ), ʤʦʣʝʢʫʣʠ ʇɸɺ ʫʪʚʦʨʶʶʪʴ ʩʚʦʻʨʽʜʥʠʡ ʧʦʚʝʨʭʥʝʚʠʡ ʰʘʨ, ʚ ʷʢʦʤʫ 

ʚʦʥʠ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʧʝʚʥʠʤ ʯʠʥʦʤ. ʆʨʽʻʥʪʘʮʽʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʘʢ, ʱʦ ʛʽʜʨʦʬʽʣʴʥʘ 

ʯʘʩʪʠʥʘ ʤʦʣʝʢʫʣʠ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʚʦʜʥʽʡ ʬʘʟʽ, ʘ ʛʽʜʨʦʬʦʙʥʘ ʯʘʩʪʠʥʘ ʩʧʨʷʤʦʚʘʥʘ ʫ ʙʽʢ 

ʛʘʟʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ɼʦʙʘʚʢʘ ʜʦ ʨʽʜʠʥʠ ʇɸɺ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʪʷʛʥʝʥʥʷ, ʷʢʝ ʻ 

ʨʦʙʦʪʦʶ, ʥʝʦʙʭʽʜʥʦʶ ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʦʜʠʥʠʮʽ ʥʦʚʦʾ ʧʦʚʝʨʭʥʽ. ʄʝʭʘʥʽʟʤ ʫʪʚʦʨʝʥʥʷ 

ʙʫʣʴʙʘʰʢʠ ʧʽʥʠ ʟʚʦʜʠʪʴʩʷ ʜʦ ʫʪʚʦʨʝʥʥʷ ʘʜʩʦʨʙʮʽʡʥʦʛʦ ʰʘʨʫ ʥʘ ʤʽʞʬʘʟʥʽʡ ʧʦʚʝʨʭʥʽ 

ʛʘʟʦʧʦʜʽʙʥʦʛʦ ʚʢʣʶʯʝʥʥʷ ʚ ʨʽʜʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʇʨʠ ʚʠʭʦʜʽ ʙʫʣʴʙʘʰʦʢ ʥʘ ʧʦʚʝʨʭʥʶ 

ʨʦʟʯʠʥʫ ʚʽʥ ʦʪʦʯʫʻʪʴʩʷ ʧʦʜʚʽʡʥʠʤ ʰʘʨʦʤ ʦʨʽʻʥʪʦʚʘʥʠʭ ʤʦʣʝʢʫʣ. 

ʉʪʨʫʢʪʫʨʘ ʧʽʥ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʦʙ'ʻʤʽʚ ʛʘʟʦʚʦʾ ʽ ʨʽʜʢʦʾ ʬʘʟ, ʽ ʟʘʣʝʞʥʦ 

ʚʽʜ ʮʴʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʦʩʝʨʝʜʢʫ ʧʽʥʠ ʤʦʞʫʪʴ ʤʘʪʠ ʩʬʝʨʠʯʥʫ ʘʙʦ ʙʘʛʘʪʦʛʨʘʥʥʫ ʬʦʨʤʫ. 

ʇʽʥʥʫ ʩʠʩʪʝʤʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʥʘʩʪʫʧʥʽ ʚʣʘʩʪʠʚʦʩʪʽ: 

- ʧʽʥʦʪʚʦʨʥʘ ʟʜʘʪʥʽʩʪʴ ʨʦʟʯʠʥʫ ʇɸɺ - ʦʙ'ʻʤ ʘʙʦ ʚʠʩʦʪʘ ʩʪʦʚʧʘ ʧʽʥʠ, ʷʢʘ ʫʪʚʦʨʶʻʪʴʩʷ 

ʟ ʧʝʚʥʦʛʦ ʦʙ'ʻʤʫ ʧʽʥʦʪʚʦʨʥʦʾ ʨʽʜʠʥʠ ʧʨʠ ʜʦʪʨʠʤʘʥʥʽ ʟʘʜʘʥʠʭ ʫʤʦʚ ʧʨʦʪʷʛʦʤ ʮʴʦʛʦ ʯʘʩʫ; 

- ʢʨʘʪʥʽʩʪʴ ʧʽʥʠ - ʚʽʜʥʦʰʝʥʥʷ ʦʙ'ʻʤʫ ʧʽʥʠ ʜʦ ʦʙ'ʻʤʫ ʧʽʥʦʪʚʦʨʥʦʾ ʨʽʜʠʥʠ, ʱʦ ʧʽʰʣʘ ʥʘ 

ʾʾ ʦʩʚʽʪʫ; 

- ʩʪʽʡʢʽʩʪʴ ʘʙʦ ʩʪʘʙʽʣʴʥʽʩʪʴ ʧʽʥʠ - ʯʘʩ ʽʩʥʫʚʘʥʥʷ (ʞʠʪʪʷ) ʝʣʝʤʝʥʪʫ ʧʽʥʠ (ʦʢʨʝʤʦʾ 

ʙʫʣʴʙʘʰʢʠ, ʧʣʽʚʢʠ) ʘʙʦ ʧʝʚʥʦʛʦ ʾʾ ʦʙ'ʻʤʫ; 

- ʱʽʣʴʥʽʩʪʴ ʧʽʥʠ ʟʤʽʥʶʻʪʴʩʷ ʚ ʰʠʨʦʢʠʭ ʤʝʞʘʭ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʱʽʣʴʥʦʩʪʽ ʧʽʥʦʪʚʦʨʥʦʾ 

ʨʽʜʠʥʠ, ʤʽʨʠ ʘʝʨʘʮʽʾ Ŭ0 ʽ ʫʤʦʚ, ʚ ʷʢʠʭ ʚʦʥʘ ʚʠʟʥʘʯʘʻʪʴʩʷ (ʪʠʩʢ, ʪʝʤʧʝʨʘʪʫʨʘ); 
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ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  

çʄʆʃʆɼʔ: ʅɸʋʂɸ ʊɸ ɯʅʅʆɺɸʎɯɰè, 22-24 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. 

57 

- ʢʦʝʬʽʮʽʻʥʪ ʝʞʝʢʮʽʾ Vʦ - ʦʙ'ʻʤ ʛʘʟʫ, ʱʦ ʜʦʚʦʜʠʪʴʩʷ ʥʘ ʦʜʠʥʠʮʶ ʦʙ'ʻʤʫ ʧʽʥʦʪʚʦʨʥʦʾ 

ʨʽʜʠʥʠ ʧʨʠ ʪʠʩʢʫ ʟʤʽʰʘʥʦʛʦ ʧʦʪʦʢʫ (ʫ ʨʘʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʞʝʢʪʦʨʘ); 

- ʧʣʘʩʪʠʯʥʘ ʤʽʮʥʽʩʪʴ ʨʪ ʘʙʦ ʩʪʘʪʠʯʥʘ ʥʘʧʨʫʛʘ ʟʨʫʰʝʥʥʷ Q(Ű); 

- ʤʽʮʥʽʩʪʴ ʛʨʘʥʠʯʥʦ ʟʨʫʡʥʦʚʘʥʦʾ ʩʪʨʫʢʪʫʨʠ, ʚʠʟʥʘʯʫʚʘʥʘ ʥʘ ʢʦʥʽʯʥʦʤʫ ʧʣʘʩʪʦʤʝʪʨʠ 

ʘʙʦ ʧʨʠʣʘʜʽ ʉʅʉ- 2; 

- ʜʠʩʧʝʨʩʥʽʩʪʴ ʧʽʥ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʟʘʜʘʥʘ ʩʝʨʝʜʥʽʤ ʨʦʟʤʽʨʦʤ ʙʫʣʴʙʘʰʢʠ, ʨʦʟʧʦʜʽʣʦʤ 

ʙʫʣʴʙʘʰʦʢ ʧʦ ʨʦʟʤʽʨʘʭ ʘʙʦ ʧʦʚʝʨʭʥʝʶ ʨʦʟʜʽʣʫ ʨʦʟʯʠʥ - ʛʘʟ ʚ ʦʜʠʥʠʮʽ ʦʙ'ʻʤʫ ʧʽʥʠ. 

ʇʦʨʷʜʦʢ ʧʨʠʛʦʪʫʚʘʥʥʷ ʝʤʫʣʴʩʽʾ ʥʘʩʪʫʧʥʠʡ: 

1. ɺʠʟʥʘʯʘʻʪʴʩʷ ʱʽʣʴʥʽʩʪʴ ʨʦʟʯʠʥʫ ʉʉɹ. ɼʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʝʤʫʣʴʩʽʾ ʩʣʽʜ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʦʟʯʠʥ ʉʉɹ 37 - 38% -ʥʦʡʢʦʥʮʝʥʪʨʘʮʠʠ, ʪʦʙʪʦ ʱʽʣʴʥʽʩʪʶ 1,20-1,21 

ʛ/ʩʤ5. ʗʢʱʦ ʥʘ ʩʚʝʨʜʣʦʚʠʥʫ ʟʘʚʝʟʝʥʠʡ ʨʦʟʯʠʥ ʉʉɹ ʟ ʙʽʣʴʰʦʶ ʱʽʣʴʥʽʩʪʶ, ʪʦ ʡʦʛʦ ʩʣʽʜ 

ʨʦʟʙʘʚʠʪʠ ʚʦʜʦʶ ʜʦ ʚʢʘʟʘʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ. ɼʣʷ ʧʽʜʨʘʭʫʥʢʫ ʢʽʣʴʢʦʩʪʽ ʚʦʜʠ ʜʣʷ 

ʨʦʟʙʘʚʣʝʥʥʷ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʽ ʪʘʙʣʠʮʽ. 5.2. ʈʦʟʯʠʥ ʉʉɹ ʱʽʣʴʥʽʩʪʶ ʤʝʥʰʝ 1,20 

ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʝʤʫʣʴʩʽʾ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝ ʤʦʞʥʘ. 

ʊʘʙʣʠʮʷ 1 

ɿʤʽʩʪ ʩʫʭʦʾ ʉʉɹ ʟʘʣʝʞʥʦ ʚʽʜ ʱʽʣʴʥʦʩʪʽ ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ 

ʑʽʣʴʥʽʩʪʴ ɿʤʽʩʪ, % ʑʽʣʴʥʽʩʪʴ ɿʤʽʩʪ, % ʑʽʣʴʥʽʩʪʴ ɿʤʽʩʪ, % ʑʽʣʴʥʽʩʪʴ ɿʤʽʩʪ, % 

1,05 10 1,13 25,4 1,21 38,6 1,29 51,3 

1,06 12 1,14 27,4 1,22 40,2 1,30 52,6 

1,07 14 1,15 29,2 1,23 42 1,31 54,3 

1,08 16 1,16 31 1,24 43,4 1,32 56 

1,09 18 1,17 32,5 1,25 45 1,33 57,5 

1,10 20 1,18 34 1,26 46,5 1,34 59,1 

1,11 21,6 1,19 35,6 1,27 48,1 1,35 60,6 

1,12 23,6 1,20 37,1 1,28 49,7 1,36 61,3 

 

2. ɺʠʤʽʨʷʪʠ ʱʽʣʴʥʽʩʪʴ ʛʘʟʦʢʦʥʜʝʥʩʘʪʫ ʽ ʧʝʨʝʢʦʥʘʪʠʩʷ, ʱʦ ʢʦʥʜʝʥʩʘʪ ʥʝ ʤʽʩʪʠʪʴ ʚʦʜʫ. 
ʂʦʥʜʝʥʩʘʪ, ʱʦ ʤʽʩʪʠʪʴ ʚʦʜʫ, ʥʝʧʨʠʜʘʪʥʠʡ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʝʤʫʣʴʩʽʾ. 

3. ɻʫʤʦʚʫ ʢʨʠʭʪʫ ʥʝʦʙʭʽʜʥʦ ʧʨʦʩʽʶʚʘʪʠ ʯʝʨʝʟ ʩʠʪʦ ʟ ʦʩʝʨʝʜʢʘʤʠ ʨʦʟʤʽʨʦʤ 5 ʤʤ. 

4. ʇʝʨʝʚʽʨʠʪʠ ʯʠʩʪʦʪʫ ʤʽʩʪʢʦʩʪʝʡ, ʚ ʷʢʠʭ ʛʦʪʫʚʘʪʠʤʝʪʴʩʷ ʨʽʜʠʥʘ ʜʣʷ ʛʣʫʰʝʥʥʷ, 
ʦʩʢʽʣʴʢʠ ʜʦʤʽʰʢʠ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʷʢʽʩʪʴ ʝʤʫʣʴʩʽʾ. 

5. ʋ ʯʠʩʪʫ ʻʤʥʽʩʪʴ ʧʦʩʣʽʜʦʚʥʦ ʟʘʚʘʥʪʘʞʫʶʪʴ ʨʦʟʨʘʭʫʥʢʦʚʫ ʢʽʣʴʢʽʩʪʴ ʛʘʟʦʢʦʥʜʝʥʩʘʪʫ 
ʽ ʛʫʤʦʚʦʾ ʢʨʠʭʪʠ. ʇʽʩʣʷ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʧʨʦʪʷʛʦʤ 30 ʤʽʥ ʜʦʜʘʻʪʴʩʷ ʥʝʦʙʭʽʜʥʘ ʢʽʣʴʢʽʩʪʴ 

ʉʉɹ, ʽ ʩʫʤʽʰ ʟʥʦʚʫ ʧʝʨʝʤʽʰʫʻʪʴʩʷ ʜʦ ʦʪʨʠʤʘʥʥʷ ʦʜʥʦʨʽʜʥʦʾ ʤʘʩʠ (ʧʨʠʙʣʠʟʥʦ 2 - 2,5 ʯ). 

ʇʽʩʣʷ ʧʝʨʝʚʽʨʢʠ ʧʘʨʘʤʝʪʨʽʚ ʨʽʜʠʥʘ ʛʦʪʦʚʘ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ʇʨʠ ʛʣʫʰʝʥʥʽ ʩʚʝʨʜʣʦʚʠʥ ʥʝʦʙʭʽʜʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʥʘʩʪʫʧʥʽ ʧʘʨʘʤʝʪʨʠ, ʱʽʣʴʥʽʩʪʴ, 

ʚ'ʷʟʢʽʩʪʴ, ʬʽʣʴʪʨʘʮʽʶ, ʩʪʘʪʠʯʥʫ ʥʘʧʨʫʛʫ ʟʨʫʰʝʥʥʷ, ʜʦʙʦʚʠʡ ʚʽʜʩʪʽʡ. 

ʑʽʣʴʥʽʩʪʴ, ʚ'ʷʟʢʽʩʪʴ, ʬʽʣʴʪʨʘʮʽʷ ʽ ʩʪʘʪʠʯʥʘ ʥʘʧʨʫʛʘ ʟʨʫʰʝʥʥʷ ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʩʪʘʥʜʘʨʪʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʚʞʠʚʘʥʠʤʠ ʜʣʷ ʙʫʨʦʚʠʭ ʨʦʟʯʠʥʽʚ, ʥʘ ʧʨʠʣʘʜʘʭ ɸɻ-3ʇʇ, ʉʇɺ- 

5, ɺʄ- 6, ʉʅʉ- 2 ʚʽʜʧʦʚʽʜʥʦ. 

ɼʦʙʦʚʠʡ ʚʽʜʩʪʽʡ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʨʘʜʫʡʦʚʘʥʦʛʦ ʮʠʣʽʥʜʨʘ ʦʙ'ʻʤʦʤ 100 ʩʤ3. 

ɼʦʙʨʝ ʧʝʨʝʤʽʰʘʥʫ ʨʽʜʠʥʫ ʥʘʣʠʚʘʶʪʴ ʚ ʮʠʣʽʥʜʨ ʜʦ ʤʽʪʢʠ 100 ʩʤ3 ʽ ʟʘʣʠʰʘʶʪʴ ʚ ʩʧʦʢʦʾ. 

ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ 24 ʯ ʚʠʤʽʨʶʶʪʴ ʢʽʣʴʢʽʩʪʴ ʢʦʥʜʝʥʩʘʪʫ, ʱʦ ʚʽʜʩʪʦʷʚʩʷ ʚʚʝʨʭʫ ʮʠʣʽʥʜʨʘ, 

ʱʦ ʽ ʚʠʨʘʞʘʻ ʜʦʙʦʚʠʡ ʚʽʜʩʪʽʡ. 

ʑʽʣʴʥʽʩʪʴ ʟʤʽʥʶʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷʤ ʘʙʦ ʟʤʝʥʰʝʥʥʷʤ ʟʤʽʩʪʫ ʛʘʟʦʢʦʥʜʝʥʩʘʪʫ. 

ɺ'ʷʟʢʽʩʪʴ ʨʝʛʫʣʶʻʪʴʩʷ ʜʦʜʘʚʘʥʥʷʤ ʚʦʜʠ. ɽʤʫʣʴʩʽʷ ʣʝʛʢʦ ʨʦʟʨʽʜʞʫʻʪʴʩʷ ʷʢ ʧʨʽʩʥʦʶ, 

ʪʘʢ ʽ ʤʽʥʝʨʘʣʽʟʦʚʘʥʦʶ ʚʦʜʦʶ. 
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ʋɼʂ 665.6 

 

ʊʝʩʣʝʥʢʦ ɭ.ɺ., ʤʘʛʽʩʪʨ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 185 ʅʘʬʪʦʛʘʟʦʚʘ ʽʥʞʝʥʝʨʽʷ ʪʘ ʪʝʭʥʦʣʦʛʽʾ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɼʘʚʠʜʝʥʢʦ ʆ.ʄ., ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʥʘʬʪʦʛʘʟʦʚʦʾ 

ʽʥʞʝʥʝʨʽʾ ʪʘ ʙʫʨʽʥʥʷ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʈʆɿʐɸʈʋɺɸʅʅʗ ʉʊɯʁʂʀʍ ʅɸʌʊʆɺʀʍ ɽʄʋʃʔʉɯʁ 
 

ʉʪʽʡʢʽʩʪʴ ʥʘʬʪʦʚʠʭ ʝʤʫʣʴʩʽʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʫʪʚʦʨʝʥʥʷʤ ʥʘ ʧʦʚʝʨʭʥʽ ʢʨʘʧʝʣʴ 

ʜʠʩʧʝʨʩʥʦʾ ʬʘʟʠ ʘʙʩʦʨʙʮʽʡʥʠʭ ʦʙʦʣʦʥʦʢ ʽʟ ʚʠʩʦʢʦʶ ʩʪʨʫʢʪʫʨʥʦʶ ʚ'ʷʟʢʽʩʪʶ. ɼʦ ʨʝʯʦʚʠʥ, 

ʟʜʘʪʥʠʭ ʫʪʚʦʨʶʚʘʪʠ ʪʘʢʽ ʦʙʦʣʦʥʢʠ ʚ ʝʤʫʣʴʩʽʷʭ ʪʠʧʫ ʚʦʜʘ ʚ ʥʘʬʪʽ, ʥʘʣʝʞʘʪʴ ʩʤʦʣʠ, 

ʘʩʬʘʣʴʪʝʥʠ, ʚʠʩʦʢʦʧʣʘʚʢʽ ʧʘʨʘʬʽʥʠ ʽ ʪ.ʜ. 

ʉʢʣʘʜ ʟʘʭʠʩʥʠʭ ʰʘʨʽʚ ʥʘʬʪʦʚʠʭ ʝʤʫʣʴʩʽʡ ʨʽʟʥʠʡ. ʂʨʽʤ ʦʩʥʦʚʥʠʭ ʩʪʘʙʽʣʽʟʘʪʦʨʽʚ ï 

ʩʤʦʣ ʪʘ ʘʩʬʘʣʴʪʝʥʽʚ ï ʜʦ ʥʠʭ ʚʭʦʜʷʪʴ: ʩʦʣʽ ʥʘʬʪʝʥʦʚʠʭ ʢʠʩʣʦʪ ʪʘ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ; 

ʤʽʢʨʦʢʨʠʩʪʘʣʠ ʧʘʨʘʬʽʥʫ ʽ ʪʚʝʨʜʽ ʯʘʩʪʠʥʢʠ ʤʽʥʝʨʘʣʴʥʠʭ ʽ ʢʫʪʠʩʪʠʭ ʩʫʩʧʝʥʟʽʡ, ʧʦʨʬʽʨʠʥʠ 

ʪʘ ʾʭ ʦʢʩʠʜʠ, ʱʦ ʤʽʩʪʷʪʴ ʚʘʞʢʽ ʤʝʪʘʣʠ ʽ ʪ. ʜ. ʎʽ ʟʘʭʠʩʥʽ ʰʘʨʠ ʥʘ ʧʦʚʝʨʭʥʽ ʢʨʘʧʝʣʴ 

ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʟʤʝʥʰʝʥʥʶ ʪʦʚʱʠʥʠ ʧʣʽʚʢʠ ʧʨʠ ʟʙʣʠʞʝʥʥʽ ʢʨʘʧʝʣʴ ʽ ʪʠʤ ʩʘʤʠʤ 

ʟʘʧʦʙʽʛʘʶʪʴ ʾʭ ʢʦʘʣʝʩʮʝʥʮʽʾ (ʟʣʠʪʪʷ). ɼʣʷ ʪʦʛʦ, ʱʦʙ ʟʜʽʡʩʥʠʪʠ ʧʨʦʮʝʩ ʨʦʟʰʘʨʫʚʘʥʥʷ 

ʩʪʽʡʢʦʾ ʥʘʬʪʦʚʦʾ ʝʤʫʣʴʩʽʾ, ʥʝʦʙʭʽʜʥʦ ʫʩʫʥʫʪʠ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʠʡ ʙʘʨ'ʻʨ ʥʘ ʧʦʚʝʨʭʥʽ 

ʢʨʘʧʝʣʴ ʟ ʙʦʢʫ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɿʨʫʡʥʫʚʘʪʠ ʪʘʢʠʡ ʙʘʨ'ʻʨ ʤʦʞʥʘ ʣʠʰʝ 

ʚʚʝʜʝʥʥʷʤ ʫ ʩʠʩʪʝʤʫ ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ (ʇɸʈ), ʽʤʝʥʦʚʘʥʠʭ ʨʝʘʛʝʥʪʘʤʠ-

ʜʝʝʤʫʣʴʛʘʪʦʨʘʤʠ. 

ɼʝʝʤʫʣʴʛʘʪʦʨʠ ï ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ, ʟʜʘʪʥʽ ʚʠʪʽʩʥʠʪʠ ʟ ʧʦʚʝʨʭʥʽ ʛʣʦʙʫʣ 

ʚʦʜʠ, ʜʠʩʧʝʨʛʦʚʘʥʦʾ ʚ ʥʘʬʪʽ, ʙʨʦʥʶʶʯʫ ʦʙʦʣʦʥʢʫ. ʇʨʠ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʨʝʘʛʝʥʪʫ-

ʜʝʝʤʫʣʴʛʘʪʦʨʘ ʚ ʥʘʬʪʦʚʫ ʝʤʫʣʴʩʽʶ ʤʝʞʽ ʨʦʟʜʽʣʫ ʬʘʟ ʥʘʬʪʫ ï ʚʦʜʘ ʧʨʦʪʽʢʘʶʪʴ ʪʘʢʽ 

ʧʨʦʮʝʩʠ. ʄʦʣʝʢʫʣʠ ʨʝʘʛʝʥʪʫ-ʜʝʝʤʫʣʴʛʘʪʦʨʘ, ʚʦʣʦʜʽʶʯʠ ʙʽʣʴʰʦʶ ʘʢʪʠʚʥʽʩʪʶ, ʥʽʞ 

ʧʨʠʨʦʜʥʽ ʩʪʘʙʽʣʽʟʘʪʦʨʠ ʥʘʬʪʦʚʠʭ ʝʤʫʣʴʩʽʡ, ʚʠʪʽʩʥʷʶʪʴ ʦʩʪʘʥʥʽ ʟ ʤʝʞʽ ʧʦʜʽʣʫ ʬʘʟ ʥʘʬʪʫ 

ï ʚʦʜʘ. 

ɸʙʩʦʨʙʮʽʡʥʽ ʰʘʨʠ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʥʘ ʾʭ ʤʽʩʮʽ, ʟ ʤʦʣʝʢʫʣ ʜʝʝʤʫʣʴʛʘʪʦʨʘ ʧʨʘʢʪʠʯʥʦ 

ʥʝ ʤʘʶʪʴ ʧʦʤʽʪʥʠʭ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʱʦ ʩʪʚʦʨʶʻ ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ 

ʢʦʘʣʝʩʮʝʥʮʽʾ ʢʨʘʧʝʣʴ ʚʦʜʠ ʧʨʠ ʾʭ ʢʦʥʪʘʢʪʽ ʦʜʠʥ ʟ ʦʜʥʠʤ. 

ɸʜʩʦʨʙʮʽʷ ʤʦʣʝʢʫʣ ʨʝʘʛʝʥʪʫ-ʜʝʝʤʫʣʴʛʘʪʦʨʘ ʥʘ ʧʦʚʝʨʭʥʽ ʢʨʘʧʝʣʴ ʟʥʠʞʫʻ ʤʽʞʬʘʟʥʠʡ 

ʥʘʪʷʛ ʥʘ ʤʝʞʽ ʨʦʟʜʽʣʫ ʥʘʬʪʦʚʦʜʫ, ʱʦ ʧʦʢʨʘʱʫʻ ʧʨʠ ʜʦʜʘʪʢʦʚʦʤʫ ʚʧʣʠʚʽ ʥʘ ʢʨʘʧʣʽ, ʾʭ 

ʚʟʘʻʤʥʝ ʟʣʠʪʪʷ. ʊʘʢʠʤ ʜʦʜʘʪʢʦʚʠʤ ʚʧʣʠʚʦʤ ʤʦʞʝ ʙʫʪʠ ʝʣʝʢʪʨʠʯʥʝ ʧʦʣʝ, ʧʽʜ ʜʽʻʶ ʷʢʦʛʦ 

ʢʨʘʧʣʽ ʚʦʜʠ ʧʦʣʷʨʠʟʫʶʪʴʩʷ ʽ ʧʨʠʪʷʛʫʶʪʴʩʷ ʦʜʠʥ ʜʦ ʦʜʥʦʛʦ ʧʨʦʪʠʣʝʞʥʦ ʟʘʨʷʜʞʝʥʠʤʠ 

ʧʦʣʶʩʘʤʠ. ɼʣʷ ʧʦʣʝʛʰʝʥʥʷ ʟʙʣʠʞʝʥʥʷ ʢʨʘʧʝʣʴ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʽʜʽʛʨʽʚ ʝʤʫʣʴʩʽʾ, ʟʘʚʜʷʢʠ 

ʯʦʤʫ ʟʥʠʞʫʻʪʴʩʷ ʚ'ʷʟʢʽʩʪʴ ʥʘʬʪʠ ʽ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʢʨʘʧʝʣʴ ʚʦʜʠ ʧʨʠ ʾʭ ʟʙʣʠʞʝʥʥʽ ʟʨʦʩʪʘʻ. 

ʈʝʘʛʝʥʪʠ-ʜʝʝʤʫʣʴʛʘʪʦʨʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʨʫʡʥʫʚʘʥʥʷ ʥʘʬʪʦʚʠʭ ʝʤʫʣʴʩʽʡ, 

ʧʦʜʽʣʷʶʪʴ ʥʘ ʜʚʽ ʛʨʫʧʠ: ʽʦʥʦʛʝʥʥʽ ʪʘ ʥʝʽʦʥʦʛʝʥʥʽ. ɯʦʥʦʛʝʥʥʽ ʜʝʝʤʫʣʴʛʘʪʦʨʠ ʫ ʚʦʜʥʠʭ 

ʨʦʟʯʠʥʘʭ ʜʠʩʦʮʽʶʶʪʴ ʥʘ ʽʦʥʠ. ɿʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʷʢʽ ʽʦʥʠ (ʘʥʽʦʥʠ ʘʙʦ ʢʘʪʽʦʥʠ) ʻ 

ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʠʤʠ, ʽʦʥʦʛʝʥʥʽ ʜʝʝʤʫʣʴʛʘʪʦʨʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʘʥʽʦʥʘʢʪʠʚʥʽ ʪʘ 

ʢʘʪʽʦʥʘʢʪʠʚʥʽ. ʅʝʽʦʥʦʛʝʥʥʽ ʜʝʝʤʫʣʴʛʘʪʦʨʠ ʥʝ ʜʠʩʦʮʽʶʶʪʴ ʥʘ ʽʦʥʠ ʫ ʚʦʜʥʠʭ ʨʦʟʯʠʥʘʭ. 

ɯʦʥʦʛʝʥʥʽ ʜʝʝʤʫʣʴʛʘʪʦʨʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʜʚʦʭ ʧʽʜʛʨʫʧ: 

ʘ) ʘʥʽʦʥʦʘʢʪʠʚʥʽ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʫ ʚʦʜʥʠʭ ʨʦʟʯʠʥʘʭ ʧʨʠ ʽʦʥʽʟʘʮʽʾ ʇɸʈ ʧʦʚʝʨʭʥʝʚʦ-

ʘʢʪʠʚʥʽ ʘʥʽʦʥʠ, ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ ʚʭʦʜʷʪʴ ʚʫʛʣʝʚʦʜʥʝʚʘ ʯʘʩʪʠʥʘ ʤʦʣʝʢʫʣʠ ʽ ʢʘʪʽʦʥʠ, ʱʦ 

ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʥʝʦʨʛʘʥʽʯʥʽ ʽʦʥʠ, ʥʘʡʯʘʩʪʽʰʝ ʥʘʪʨʽʻʚʽ. ɺʠʪʽʩʥʷʶʯʠ ʟʘʭʠʩʥʫ ʦʙʦʣʦʥʢʫ, ʱʦ 

ʫʪʚʦʨʠʣʘʩʷ, ʘʥʽʦʥ ʨʦʟʯʠʥʫ ʘʜʩʦʨʙʫʻʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ ʛʣʦʙʫʣʠ ʚʦʜʠ ʽ ʩʪʚʦʨʶʻ ʥʘ ʥʽʡ ʥʦʚʫ 

ʩʣʘʙʢʫ ʦʙʦʣʦʥʢʫ ʟ ʥʝʛʘʪʠʚʥʠʤ ʟʘʨʷʜʦʤ. ɼʦ ʮʽʻʾ ʧʽʜʛʨʫʧʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʝʝʤʫʣʴʛʘʪʦʨʠ ʪʠʧʫ 

ʅʏʂ (ʥʝʡʪʨʘʣʽʟʦʚʘʥʠʡ ʯʦʨʥʠʡ ʢʦʥʪʘʢʪ), ʅʂɻ (ʥʝʡʪʨʘʣʽʟʦʚʘʥʠʡ ʢʠʩʣʠʡ ʛʫʜʨʦʥ), ʊʂ 

(ʪʦʚʘʨʥʠʡ ʢʦʥʪʘʢʪ), ʉʋ (ʩʫʣʴʬʦʚʘʥʽ ʤʘʩʣʘ), ʘʣʢʽʣʩʫʣʴʬʘʪʥʘʪʨʽʶ, ʥʘʬʪʝʥʦʚʽ ʢʠʩʣʦʪʠ ʪʘ 

ʾʭ ʩʦʣʽ - ʥʘʬʪʝʥʘʪʠ, ʩʫʣʴʬʦʥʘʬʪʝʥʠ ʘʣʶʤʽʥʽʶ ʪʘ ʢʘʣʴʮʽʶ. 



ʉɽʂʎɯʗ ï ʊɽʍʅʆʃʆɻɯɰ ɺʀɼʆɹʋʊʂʋ, ʇɽʈɽʈʆɹʂʀ ʊɸ ʊʈɸʅʉʇʆʈʊʋɺɸʅʅʗ ʂʆʈʀʉʅʀʍ ʂʆʇɸʃʀʅ 

ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  

çʄʆʃʆɼʔ: ʅɸʋʂɸ ʊɸ ɯʅʅʆɺɸʎɯɰè, 22-24 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. 
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ʙ) ʢʘʪʽʦʥʥʦʘʢʪʠʚʥʽ, ʱʦ ʧʽʜʜʘʶʪʴʩʷ ʽʦʥʽʟʘʮʽʾ ʫ ʚʦʜʥʠʭ ʨʦʟʯʠʥʘʭ ʟ ʫʪʚʦʨʝʥʥʷʤ 

ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʠʭ ʢʘʪʽʦʥʽʚ, ʷʢʽ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʨʘʜʠʢʘʣʽʚ ʽ ʟʘʟʚʠʯʘʡ 

ʥʝʦʨʛʘʥʽʯʥʠʭ ʘʥʽʦʥʽʚ. ʂʘʪʽʦʥ, ʘʜʩʦʨʙʫʶʯʠʩʴ ʥʘ ʧʦʚʝʨʭʥʽ ʯʘʩʪʠʥʢʠ ʚʦʜʠ, ʚʠʪʽʩʥʷʻ ʟʘʭʠʩʥʫ 

ʦʙʦʣʦʥʢʫ ʽ ʩʪʚʦʨʶʻ ʥʦʚʫ, ʤʝʭʘʥʽʯʥʦ ʤʝʥʰ ʤʽʮʥʫ ʟ ʧʦʟʠʪʠʚʥʠʤ ʟʘʨʷʜʦʤ. 

ɼʝʝʤʫʣʴʛʘʪʦʨʠ ʮʽʻʾ ʧʽʜʛʨʫʧʠ ʥʝʟʥʘʯʥʦ ʘʢʪʠʚʥʽ. 

ɯʦʥʦʛʝʥʥʽ ʜʝʝʤʫʣʴʛʘʪʦʨʠ, ʪʘʢʽ ʷʢ ʥʝʡʪʨʘʣʽʟʦʚʘʥʠʡ ʯʦʨʥʠʡ ʢʦʥʪʘʢʪ (ʅʏʂ) ʪʘ 

ʥʝʡʪʨʘʣʽʟʦʚʘʥʠʡ ʢʠʩʣʠʡ ʛʫʜʨʦʥ (ʅʂɻ), ʱʦ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʨʘʥʽʰʝ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ 

ʥʘʬʪʠ, ʤʘʶʪʴ ʽʩʪʦʪʥʽ ʥʝʜʦʣʽʢʠ: 

ï ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʟ ʧʣʘʩʪʦʚʦʶ ʚʦʜʦʶ ʫʪʚʦʨʶʶʪʴ ʪʚʝʨʜʽ ʨʝʯʦʚʠʥʠ, ʱʦ ʚʠʧʘʜʘʶʪʴ ʚ 

ʦʩʘʜ (ʛʽʧʩ, ʛʽʜʨʘʪ ʦʢʠʩʫ ʟʘʣʽʟʘ ʪʘ ʽʥ.); 

ï ʻ ʝʤʫʣʴʛʘʪʦʨʘʤʠ ʜʣʷ ʝʤʫʣʴʩʽʡ ʪʠʧʫ ʥʘʬʪʫ ʫ ʚʦʜʽ, ʱʦ ʧʦʛʽʨʰʫʻ ʷʢʽʩʪʴ ʚʦʜʠ; 

ï ʤʘʶʪʴ ʚʝʣʠʢʫ ʧʠʪʦʤʫ ʚʠʪʨʘʪʫ (0,5ï3 ʢʛ/ʪ). 

ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤʠ ʬʘʢʪʦʨʘʤʠ ʽʦʥʦʛʝʥʥʽ ʜʝʝʤʫʣʴʛʘʪʦʨʠ ʥʠʥʽ ʤʘʡʞʝ ʥʝ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ. 

ʅʝʽʥʦʛʝʥʥʽ ʇɸʈ - ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʽ ʩʧʦʣʫʢʠ, ʥʝʟʜʘʪʥʽ ʜʦ ʽʦʥʽʟʘʮʽʾ ʚ ʨʦʟʯʠʥʘʭ ʽ ʱʦ 

ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʥʠʭ ʫ ʤʦʣʝʢʫʣʷʨʥʽʡ ʬʦʨʤʽ. 

ʅʝʽʦʥʦʛʝʥʥʽ ʜʝʝʤʫʣʴʛʘʪʦʨʠ ʩʠʥʪʝʟʫʶʪʴ ʥʘ ʦʩʥʦʚʽ ʧʨʦʜʫʢʪʽʚ ʨʝʘʢʮʽʾ ʦʢʠʩʫ ʝʪʠʣʝʥʫ 

ʘʙʦ ʦʢʠʩʫ ʧʨʦʧʽʣʝʥʫ ʟʽ ʩʧʠʨʪʘʤʠ, ʞʠʨʥʠʤʠ ʢʠʩʣʦʪʘʤʠ ʪʘ ʘʣʢʽʣʬʝʥʦʣʘʤʠ. ʇʦʜʦʚʞʝʥʥʷ 

ʦʢʩʽʝʪʠʣʝʥʦʚʦʛʦ ʣʘʥʮʶʛʘ ʧʽʜʚʠʱʫʻ ʨʦʟʯʠʥʥʽʩʪʴ ʜʝʝʤʫʣʴʛʘʪʦʨʘ ʫ ʚʦʜʽ ʟʘ ʨʘʭʫʥʦʢ 

ʟʙʽʣʴʰʝʥʥʷ ʛʽʜʨʦʬʽʣʴʥʦʾ (ʚʦʜʦʨʦʟʯʠʥʥʦʾ) ʯʘʩʪʠʥʠ ʤʦʣʝʢʫʣʠ. ʗʢʱʦ ʟʘʤʽʥʠʪʠ ʦʢʠʩ 

ʝʪʠʣʝʥʫ ʥʘ ʦʢʠʩ ʧʨʦʧʽʣʝʥʫ, ʪʦ ʤʦʞʥʘ ʽʩʪʦʪʥʦ ʧʽʜʚʠʱʠʪʠ ʨʦʟʯʠʥʥʽʩʪʴ ʜʝʝʤʫʣʴʛʘʪʦʨʘ ʚ 

ʥʘʬʪʽ, ʥʝ ʧʦʨʫʰʫʶʯʠ ʡʦʛʦ ʛʽʜʨʦʬʽʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. 

ɺʠʭʽʜʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʜʣʷ ʩʠʥʪʝʟʫ ʙʣʦʢʩʦʧʦʣʽʤʝʨʽʚ ʟ ʦʜʥʽʻʶ ʛʽʜʨʦʬʦʙʥʦʶ ʽ ʦʜʥʽʻʶ 

ʛʽʜʨʦʬʽʣʴʥʦʶ ʛʨʫʧʦʶ ʩʣʫʞʘʪʴ ʥʘʡʯʘʩʪʽʰʝ ʦʜʥʦʘʪʦʤʥʽ ʩʧʠʨʪʠ, ʟ ʦʜʥʽʻʶ ʮʝʥʪʨʘʣʴʥʦʶ 

ʛʽʜʨʦʬʦʙʥʦʶ ʽ ʜʚʦʤʘ ʢʽʥʮʝʚʠʤʠ ʛʽʜʨʦʬʽʣʴʥʠʤʠ ʛʨʫʧʘʤʠ - ʜʚʦʘʪʦʤʥʽ ʩʧʠʨʪʠ ʘʙʦ ʬʝʥʦʣʠ, 

ʜʚʦʭ ʦʩʥʦʚʥʠʭ ʢʠʩʣʦʪ. 

ʋ ʨʝʘʢʪʦʨʘʭ ʧʝʨʽʦʜʠʯʥʦʾ ʜʽʾ ʟʜʽʡʩʥʶʶʪʴʩʷ ʧʨʦʮʝʩʠ ʦʢʩʠʝʪʠʣʫʚʘʥʥʷ ʪʘ 

ʦʢʩʠʧʨʦʧʽʣʶʚʘʥʥʷ ʫ ʧʨʠʩʫʪʥʦʩʪʽ ʢʘʪʘʣʽʟʘʪʦʨʽʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 120-135Áʉ. 

ʅʝʽʦʥʦʛʝʥʥʽ ʜʝʝʤʫʣʴʛʘʪʦʨʠ ʥʝ ʚʟʘʻʤʦʜʽʶʪʴ ʽʟ ʨʦʟʯʠʥʝʥʠʤʠ ʫ ʧʣʘʩʪʦʚʽʡ ʚʦʜʽ ʩʦʣʷʤʠ 

ʤʝʪʘʣʽʚ ʽ ʥʝ ʫʪʚʦʨʶʶʪʴ ʪʚʝʨʜʠʭ ʦʧʘʜʽʚ. ʇʠʪʦʤʘ ʚʠʪʨʘʪʘ ʾʭ ʟʥʘʯʥʦ ʥʠʞʯʘ ʟʘ ʽʦʥʦʛʝʥʥʽ (5ï

50 ʛ/ʪ). 

ʅʦʚʽ ʜʝʝʤʫʣʴʛʫʶʯʽ ʤʘʪʝʨʽʘʣʠ ʥʝ ʯʠʩʪʽ ʨʝʯʦʚʠʥʠ, ʘ ʩʫʤʽʰ ʧʦʣʽʤʝʨʽʚ ʨʽʟʥʦʾ 

ʤʦʣʝʢʫʣʷʨʥʦʾ ʤʘʩʠ ʟ ʨʽʟʥʠʤʠ ʛʽʜʨʦʬʦʙʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʊʦʤʫ ʚʦʥʠ ʤʘʶʪʴ ʥʘʙʘʛʘʪʦ 

ʰʠʨʰʠʡ ʜʽʘʧʘʟʦʥ ʨʦʟʯʠʥʥʦʩʪʽ ʚ ʨʽʟʥʠʭ ʥʘʬʪʘʭ ʘʙʦ ʚ ʧʣʘʩʪʦʚʠʭ ʚʦʜʘʭ ʨʽʟʥʦʾ ʤʽʥʝʨʘʣʽʟʘʮʽʾ. 

ʅʝʽʦʥʦʛʝʥʥʽ ʜʝʝʤʫʣʴʛʘʪʦʨʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʚʦʜʦʨʦʟʯʠʥʥʽ ʪʘ ʤʘʩʣʦʨʦʟʯʠʥʥʽ 

(ʥʘʬʪʦʨʦʟʯʠʥʥʽ). 

ʇʨʠʢʣʘʜʠ ʜʝʝʤʫʣʴʛʘʪʦʨʽʚ ʮʴʦʛʦ ʪʠʧʫ: ʜʠʩʦʣʚʘʥʠ, R-11, ʩʝʧʘʨʦʣʽ, ʧʨʦʢʩʘʣʽʥʠ, 

ʧʨʦʢʩʘʥʦʣʠ, ʈɯʌ, ʉʝʨʚʦ, ʉʅʇʍ, ɼɯʅ, ʧʨʦʛʘʣ, ʃʄʃ ʪʘ ʽʥ. ʇʽʜʙʽʨ ʜʝʝʤʫʣʴʛʘʪʦʨʘ 

ʟʜʽʡʩʥʶʶʪʴ ʟʘʣʝʞʥʦ ʚʽʜ ʝʤʫʣʴʩʽʡʥʦʩʪʽ ʥʘʬʪʠ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʝʘʛʝʥʪʫ. 
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ʊʦʥʽʢʦʚʩʴʢʠʡ ʆ.ʄ., ʩʪʫʜʝʥʪ ʛʨ. 185ʤ-22ʟ-1 ʌʇʅʊ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʂʦʨʦʚʷʢʘ ɭ.ɸ., ʢ.ʪ.ʥ., ʟʘʚ. ʢʘʬʝʜʨʠ ʅɻɯɹ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ɼɽʗʂɯ ʇʀʊɸʅʅʗ ʇʈʆʎɽʉɯɺ ʇʈʆɭʂʊʋɺɸʅʅʗ ɻɯɼʈɸɺʃɯʏʅʆɰ 

ʇʈʆɻʈɸʄʀ ʆʏʀʑɽʅʅʗ ʉʊʆɺɹʋʈɸ ʉɺɽʈɼʃʆɺʀʅʀ ʇʈʀ ʈʆɿʈʆɹʎɯ 

ʈʆɼʆɺʀʑ ʂʆʈʀʉʅʀʍ ʂʆʇɸʃʀʅ 

 

ʅʝʦʙʭʽʜʥʦ ʧʦʤʽʪʠʪʠ, ʱʦ ʚʠʟʥʘʯʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʾ ʚʠʪʨʘʪʠ ʧʨʦʤʠʚʘʣʴʥʦʾ ʨʽʜʠʥʠ (Q), 

ʷʢ ʦʩʥʦʚʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʢʦʥʘʥʥʷ ʛʽʜʨʘʚʣʽʯʥʦʾ ʧʨʦʛʨʘʤʠ ʦʯʠʱʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ, 

ʧʦʣʷʛʘʻ ʫ ʚʠʷʚʣʝʥʥʽ ʜʝʷʢʦʛʦ ʽʥʪʝʨʚʘʣʫ ʤʽʞ ʾʾ ʤʽʥʽʤʘʣʴʥʠʤ ʽ ʤʘʢʩʠʤʘʣʴʥʠʤ ʯʠʩʣʘʤʠ, ʟʘ 

ʤʝʞʘʤʠ ʷʢʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʛʽʨʰʝʥʥʷ ʦʩʥʦʚʥʠʭ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʙʫʨʽʥʥʷ [1]. 

ʊʝʦʨʝʪʠʯʥʦ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʤʽʞ ʤʽʥʽʤʘʣʴʥʠʤ ʽ ʤʘʢʩʠʤʘʣʴʥʠʤ 

ʟʥʘʯʝʥʥʷʤʠ ʨʘʮʽʦʥʘʣʴʥʦʾ ʚʠʪʨʘʪʠ ʧʨʦʤʠʚʘʣʴʥʦʾ ʨʽʜʠʥʠ ʽʩʥʫʻ ʯʠʩʣʦʚʘ ʟʦʥʘ, ʚʩʝʨʝʜʠʥʽ 

ʷʢʦʾ ʽ ʧʦʚʠʥʥʦ ʟʥʘʭʦʜʠʪʠʩʷ ʢʦʥʢʨʝʪʥʝ ʯʠʩʣʦ ʜʣʷ ʢʽʣʴʢʦʩʪʽ ʧʨʦʤʠʚʘʣʴʥʦʾ ʨʽʜʠʥʠ, ʱʦ 

ʙʫʨʦʚʠʤʠ ʥʘʩʦʩʘʤʠ ʧʦʜʘʻʪʴʩʷ ʫ ʩʧʦʨʫʜʞʫʚʘʥʫ ʩʚʝʨʜʣʦʚʠʥʫ, ʟʘʟʜʘʣʝʛʽʜʴ ʫʟʛʦʜʞʝʥʝ ʽʟ 

ʦʙʤʝʞʫʚʘʣʴʥʠʤʠ ʚʠʤʦʛʘʤʠ ʜʘʥʠʭ ʛʝʦʣʦʛʦ-ʪʝʭʥʽʯʥʠʭ ʫʤʦʚ ʙʫʨʽʥʥʷ [2]. 

ʇʨʠ ʚʠʙʦʨʽ ʨʘʮʽʦʥʘʣʴʥʦʾ ʚʠʪʨʘʪʠ, ʜʦ ʫʚʘʛʠ ʥʝʦʙʭʽʜʥʦ ʧʨʠʡʥʷʪʠ ʪʘʢʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʨʦʮʝʩʫ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʢʨʝʪʥʦʛʦ ʟʥʘʯʝʥʥʷ Q: 

1. ʇʦʢʘʟʥʠʢʠ ʧʨʦʮʝʩʫ ʙʫʨʽʥʥʷ ʤʘʡʞʝ ʥʝ ʟʘʣʝʞʘʪʴ ʚʽʜ ʚʝʣʠʯʠʥʠ ʚʠʪʨʘʪʠ, ʱʦ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ ʟʦʥʠ ʨʘʮʽʦʥʘʣʴʥʠʭ ʾʾ ʟʥʘʯʝʥʴ. 

2. ɼʣʷ ʜʘʥʠʭ ʫʤʦʚ ʽʩʥʫʻ ʜʝʷʢʘ ʝʢʩʪʨʝʤʘʣʴʥʘ ʟʘʣʝʞʥʽʩʪʴ, ʧʨʠ ʷʢʽʡ ʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ 

ʧʨʦʮʝʩʫ ʙʫʨʽʥʥʷ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʣʠʰʝ ʟʘ ʢʦʥʢʨʝʪʥʦʛʦ ʯʠʩʣʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʚʠʪʨʘʪʠ 

ʧʨʦʤʠʚʘʣʴʥʦʾ ʨʽʜʠʥʠ Q. 

3. ɼʝʷʢʽ ʟ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʮʝʩʫ ʙʫʨʽʥʥʷ ï ʥʘʧʨʠʢʣʘʜ ʨʦʟʤʠʚ ʩʪʽʥʦʢ ʩʚʝʨʜʣʦʚʠʥʠ ʘʙʦ 

ʥʘʜʤʽʨʥʠʡ ʛʽʜʨʦʧʽʜʧʦʨ, ʧʨʦʷʚʣʷʶʪʴʩʷ ʟ ʽʥʪʝʥʩʠʚʥʽʩʪʶ, ʱʦ ʧʨʷʤʦ ʧʨʦʧʦʨʮʽʡʥʘ 

ʟʙʽʣʴʰʝʥʥʶ ʚʠʪʨʘʪʠ ʧʨʦʤʠʚʘʣʴʥʦʾ ʨʽʜʠʥʠ. 

4. ɺʠʪʨʘʪʘ ʧʨʦʤʠʚʘʣʴʥʦʾ ʨʽʜʠʥʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʢʣʶʯʥʦ ʛʽʜʨʘʚʣʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 

ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʚʠʙʽʡʥʠʭ ʜʚʠʛʫʥʽʚ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʢʣʘʜʝʥʦʛʦ ʟʘʟʥʘʯʠʤʦ, ʱʦ ʦʩʥʦʚʥʠʤʠ ʯʠʥʥʠʢʘʤʠ, ʷʢʽ ʩʘʤʝ 

ʚʠʟʥʘʯʘʶʪʴ ʜʦʩʢʦʥʘʣʽʩʪʴ ʦʯʠʱʝʥʥʷ ʚʠʙʦʶ ʽ ʩʪʦʚʙʫʨʘ ʩʧʦʨʫʜʞʫʚʘʥʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ʻ: 

1. ɺʝʣʠʯʠʥʘ ʚʠʪʨʘʪʠ ʧʨʦʤʠʚʘʣʴʥʦʾ ʨʽʜʠʥʠ Q, ʘ ʦʪʞʝ ʽ ʰʚʠʜʢʽʩʪʴ ʧʦʪʦʢʫ. 

2. ʈʝʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʦʤʠʚʘʣʴʥʦʾ ʨʽʜʠʥ (ʟʦʢʨʝʤʘ ʚôʷʟʢʽʩʪʴ). 

3. ɻʝʦʤʝʪʨʠʯʥʽ ʨʦʟʤʽʨʠ ʪʘ ʬʦʨʤʠ ʯʘʩʪʠʥʦʢ ʚʠʙʫʨʝʥʦʾ ʧʦʨʦʜʠ (ʰʣʘʤʫ). 

4. ɻʝʦʤʝʪʨʠʯʥʘ ʬʦʨʤʘ ʢʘʥʘʣʫ ʪʝʯʽʾ ʧʨʦʤʠʚʘʣʴʥʦʾ ʨʽʜʠʥʠ. 

5. ʇʨʠʩʫʪʥʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʙʫʨʠʣʴʥʠʭ ʪʨʫʙ. 

6. ʅʘʷʚʥʽʩʪʴ ʤʽʩʮʝʚʠʭ ʛʽʜʨʘʚʣʽʯʥʠʭ ʦʧʦʨʽʚ. 

ʈʦʣʴ ʧʨʦʤʠʚʘʣʴʥʠʭ ʨʽʜʠʥ ʥʝ ʟʚʦʜʠʪʴʩʷ ʪʽʣʴʢʠ ʜʦ ʚʠʜʘʣʝʥʥʷ ʟʽ ʩʚʝʨʜʣʦʚʠʥʠ 

ʟʨʫʡʥʦʚʘʥʦʾ ʧʦʨʦʜʠ; ʚʦʥʘ ʚʠʟʥʘʯʘʻ ʪʘʢʦʞ ʤʽʨʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ 

ʽ ʨʝʩʫʨʩ ʨʦʙʦʪʠ ʙʫʨʦʚʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ ʪʘ ʽʥʩʪʨʫʤʝʥʪʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʚʚʘʞʘʪʠ 

ʦʙˇʨʫʥʪʦʚʘʥʠʤ ʽ ʜʦʚʝʜʝʥʠʤ ʪʝ, ʱʦ ʮʽʣʝʩʧʨʷʤʦʚʘʥʝ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʤʠʚʘʣʴʥʠʭ 

ʨʽʜʠʥ ʻ ʜʦʚʦʣʽ ʧʦʪʫʞʥʠʤ ʨʝʟʝʨʚʦʤ ʟʨʦʩʪʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʝʜʝʥʥʷ ʙʫʨʦʚʠʭ ʨʦʙʽʪ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ 

1. Aziukovskyi O.O., Koroviaka Ye.A., Ihnatov A.O. Drilling and operation of oil and gas 

wells in difficult conditions. ï Dnipro: Zhurfond, 2023. ï 159 p. 

2. ʇʘʚʣʠʯʝʥʢʦ ɸ.ɺ., ʂʦʨʦʚʷʢʘ ɭ.ɸ., ɯʛʥʘʪʦʚ ɸ.ʆ., ɼʘʚʠʜʝʥʢʦ ʆ.ʄ. 

ɻʽʜʨʦʛʘʟʦʜʠʥʘʤʽʯʥʽ ʧʨʦʮʝʩʠ ʧʨʠ ʩʧʦʨʫʜʞʝʥʥʽ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʚʝʨʜʣʦʚʠʥ. ï ɼʥʽʧʨʦ: 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ "ɼʇ", 2021. ï 201 ʩ.  
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ʋʪʢʽʥ ɸ.ɻ., ʩʪʫʜʝʥʪ ʛʨ. 185ʤ-22-1 ʌʇʅʊ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɯʛʥʘʪʦʚ ɸ.ʆ., ʢ.ʪ.ʥ., ʜʦʮ. ʢʘʬʝʜʨʠ ʅɻɯɹ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ɺʀɿʅɸʏɽʅʅʗ ʈɸʎɯʆʅɸʃʔʅʆɰ ʉʍɽʄʀ ʆɹʃɸʐʊʋɺɸʅʅʗ ʊʀʇʆɺʆɻʆ 

ʈʆɼʆɺʀʑɸ ɼʃʗ ɺʀɼʆɹʋɺɸʅʅʗ ɺʋɻʃɽɺʆɼʅɯɺ 

 

ʄʦʞʣʠʚʽʩʪʴ ʝʬʝʢʪʠʚʥʦʾ ʨʦʟʨʦʙʢʠ ʥʘʬʪʦʚʠʭ, ʛʘʟʦʚʠʭ ʪʘ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʠʭ ʨʦʜʦʚʠʱ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʦʪʨʠʤʘʥʥʷ ʟʨʦʟʫʤʽʣʠʭ ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʛʝʦʤʝʪʨʠʯʥʽ ʨʦʟʤʽʨʠ 

(ʧʣʦʱʘ ʪʘ ʧʦʪʫʞʥʽʩʪʴ) ʧʨʦʜʫʢʪʠʚʥʠʭ ʛʦʨʠʟʦʥʪʽʚ, ʪʝʨʤʦʙʘʨʠʯʥʽ ʫʤʦʚʠ ʾʭ ʟʘʣʷʛʘʥʥʷ, 

ʢʦʣʝʢʪʦʨʩʴʢʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʩʪʫʧʽʥʴ ʥʘʬʪʦʛʘʟʦʥʘʩʠʯʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʠʭ ʧʣʘʩʪʽʚ. 

ʇʨʦʮʝʩʠ ʚʠʣʫʯʝʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ ʟ ʧʣʘʩʪʘ ʥʝʦʜʤʽʥʥʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʮʽʣʦʶ ʛʘʤʦʶ 

ʧʦʚʝʨʭʥʝʚʠʭ (ʦʙôʻʤʥʠʭ) ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʷʚʠʱ, ʱʦ ʻ ʜʦʚʦʣʽ ʧʨʠʨʦʜʥʠʤʠ ʜʣʷ ʥʘʬʪʦ- ʘʙʦ 

ʛʘʟʦʥʘʩʠʯʝʥʠʭ ʧʣʘʩʪʽʚ. ʋ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʨʫʭ ʧʣʘʩʪʦʚʠʭ ʬʣʶʾʜʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ 

ʧʦʨʦʚʽ ʟʚʫʞʝʥʥʷ ʧʦʨʽʜ-ʢʦʣʝʢʪʦʨʽʚ, ʚʩʝʨʝʜʠʥʽ ʪʘʢʠʭ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʚʠʥʠʢʘʶʪʴ ʪʘ ʘʢʪʠʚʥʦ 

ʜʽʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʦʚʝʨʭʥʝʚʽ ʷʚʠʱʘ ʥʘ ʩʪʽʥʢʘʭ ʪʘʢ ʟʚʘʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʢʘʥʘʣʽʚ, 

ʧʨʠʯʦʤʫ ʚʢʘʟʘʥʽ ʷʚʠʱʘ ʟʫʤʦʚʣʝʥʽ ʚʟʘʻʤʦʜʽʻʶ ʤʽʞ ʤʦʣʝʢʫʣʘʤʠ ʨʽʜʠʥʠ ʪʘ ʪʚʝʨʜʦʛʦ ʪʽʣʘ; 

ʟʤʽʥʘ ʧʣʘʩʪʦʚʦʛʦ ʪʠʩʢʫ ʚʠʢʣʠʢʘʻ ʧʨʦʮʝʩʠ ʨʦʟʯʠʥʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʚ ʧʣʘʩʪʦʚʽʡ ʨʽʜʠʥʽ 

(ʥʘʬʪʽ) ʘʙʦ ʚʠʜʽʣʝʥʥʷ ʡʦʛʦ ʟ ʥʝʾ [1]. 

ɺʞʝ ʜʦʩʠʪʴ ʜʘʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʘʢʠʡ ʦʩʥʦʚʥʠʡ ʩʧʦʩʽʙ ʧʨʦʤʠʩʣʦʚʦʛʦ 

ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ, ʷʢ ʚʠʣʫʯʝʥʥʷ ʾʾ ʽʟ ʟʝʤʥʠʭ ʥʘʜʨ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʫʨʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ ï 

ʮʠʣʽʥʜʨʠʯʥʠʭ ʩʧʝʮʠʬʽʯʥʠʭ ʛʽʨʩʴʢʠʭ ʚʠʨʦʙʦʢ ʢʨʫʛʣʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʽʟ ʚʽʜʥʦʩʥʦ 

ʤʘʣʠʤ ʜʽʘʤʝʪʨʦʤ ʪʘ ʟʥʘʯʥʦʾ ʜʦʚʞʠʥʠ ʫʛʣʠʙ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʫʯʘʩʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ, ʮʷ ʪʝʭʥʦʣʦʛʽʷ 

ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʥʘʩʪʫʧʥʽ ʣʦʛʽʯʥʽ ʝʪʘʧʠ: ʨʫʭ ʥʘʬʪʠ ʚ ʧʣʘʩʪʽ-ʢʦʣʝʢʪʦʨʽ ʜʦ 

ʥʘʚʢʦʣʦʩʪʦʚʙʫʨʥʦʛʦ ʧʨʦʩʪʦʨʫ ʩʚʝʨʜʣʦʚʠʥʠ, ʷʢʠʡ ʦʙʫʤʦʚʣʝʥʠʡ ʨʽʟʥʠʮʝʶ ʪʠʩʢʽʚ ʚ ʧʣʘʩʪʽ 

ʽ ʥʘ ʚʠʙʦʾ ʩʚʝʨʜʣʦʚʠʥʠ (ʧʨʦʮʝʩ ʨʦʟʨʦʙʢʠ ʨʦʜʦʚʠʱʘ); ʨʫʭ ʥʘʬʪʠ ʚʽʜ ʚʠʙʦʶ ʩʚʝʨʜʣʦʚʠʥʠ 

ʜʦ ʾʾ ʛʠʨʣʘ (ʧʨʦʮʝʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʚʝʨʜʣʦʚʠʥʠ); ʟʙʽʨ ʥʘʬʪʠ ʪʘ ʩʫʧʫʪʥʽʭ ʾʡ ʢʦʨʠʩʥʠʭ ʛʘʟʽʚ ʽ 

ʚʦʜʠ ʥʘ ʧʦʚʝʨʭʥʽ ʟ ʥʘʩʪʫʧʥʠʤ ʚʽʜʜʽʣʝʥʥʷ ʛʘʟʫ ʽ ʚʦʜʠ ʚʽʜ ʥʘʬʪʠ. 

ʅʝʨʽʜʢʦ ʚʜʘʶʪʴʩʷ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʰʪʫʯʥʠʭ ʤʝʪʦʜʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʽʡʢʦʛʦ 

ʧʝʨʝʤʽʱʝʥʥʷ ʥʘʬʪʠ ʚ ʧʣʘʩʪʽ ʜʦ ʚʠʙʦʶ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʩʚʝʨʜʣʦʚʠʥʠ. ʊʘʢʠʤ ʰʠʨʦʢʦ 

ʟʘʩʪʦʩʦʚʫʚʘʥʠʤ ʤʝʪʦʜʦʤ ʻ ʰʣʷʭ ʥʘʛʥʽʪʘʥʥʷ ʚ ʧʣʘʩʪ ʚʦʜʠ, ʧʨʠʯʦʤʫ ʜʣʷ ʥʝʚʝʣʠʢʠʭ 

ʧʦʢʣʘʜʽʚ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʪʘʢ ʟʚʘʥʝ ʟʘʢʦʥʪʫʨʥʝ ʟʘʚʦʜʥʝʥʥʷ, ʘ ʜʣʷ ʽʥʰʠʭ ï ʚʥʫʪʨʽʰʥʴʦ 

ʢʦʥʪʫʨʥʝ (ʜʣʷ ʥʴʦʛʦ ʥʘ ʪʝʨʠʪʦʨʽʾ ʨʦʜʦʚʠʱʘ ʯʝʨʝʟ ʜʝʢʽʣʴʢʘ ʨʷʜʽʚ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ 

ʩʚʝʨʜʣʦʚʠʥ ʨʦʟʪʘʰʦʚʫʶʪʴ ʥʘʛʥʽʪʘʣʴʥʽ ʩʚʝʨʜʣʦʚʠʥʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʦʜʘʯʽ ʚ 

ʧʣʘʩʪ ʚʦʜʠ. ɺʘʨʽʶʚʘʥʥʷʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʢʽʣʴʢʽʩʪʶ ʪʘ ʩʭʝʤʘʤʠ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʥʘʛʥʽʪʘʣʴʥʠʭ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʩʚʝʨʜʣʦʚʠʥ, ʘ ʪʘʢʦʞ ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʪʘ ʪʠʩʢʫ 

ʚʦʜʠ, ʤʦʞʥʘ ʜʝʷʢʠʤ ʯʠʥʦʤ ʽʥʪʝʥʩʠʬʽʢʫʚʘʪʠ ʚʧʣʠʚ ʥʘ ʧʣʘʩʪ [2]. 

ʐʪʫʯʥʠʤ ʟʘʚʦʜʥʝʥʥʷʤ ʤʦʞʥʘ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʚʽʜʜʘʯʫ ʧʣʘʩʪʘ, ʘʣʝ ʜʦ ʧʝʚʥʠʭ ʤʝʞ, 

ʫ ʧʦʜʘʣʴʰʦʤʫ ʥʝʦʙʭʽʜʥʦ ʚʜʘʚʘʪʠʩʷ ʜʦ ʽʥʰʠʭ ʧʨʠʡʦʤʽʚ, ʘ ʩʘʤʝ ʯʠʥʠʪʠ ʪʝʨʤʽʯʥʠʡ ʚʧʣʠʚ 

ʥʘ ʥʘʚʢʦʣʦʩʪʦʚʙʫʨʥʠʡ ʧʨʦʩʪʽʨ ʩʚʝʨʜʣʦʚʠʥʠ ʩʧʝʮʽʘʣʴʥʠʤʠ ʥʘʛʨʽʚʘʯʘʤʠ, ʟʘʢʘʯʫʚʘʥʥʷʤ ʚ 

ʧʣʘʩʪ ʛʘʨʷʯʦʛʦ ʛʘʟʫ ʘʙʦ ʚʦʜʠ, ʩʪʚʦʨʶʚʘʥʥʷʤ ʚʥʫʪʨʽʰʥʴʦʧʣʘʩʪʦʚʦʛʦ ʨʫʭʦʤʦʛʦ ʚʦʛʥʠʱʘ 

ʛʦʨʽʥʥʷ; ʟʘʢʘʯʫʚʘʥʥʷʤ ʚ ʧʣʘʩʪ ʘʛʝʥʪʽʚ-ʨʦʟʯʠʥʥʠʢʽʚ. 
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1. Aziukovskyi O.O., Koroviaka Ye.A., Ihnatov A.O. (2023). Drilling and operation of oil 

and gas wells in difficult conditions. Dnipro: Zhurfond. 

2. ʇʘʚʣʠʯʝʥʢʦ ɸ.ɺ., ʂʦʨʦʚʷʢʘ ɭ.ɸ., ɯʛʥʘʪʦʚ ɸ.ʆ., ɼʘʚʠʜʝʥʢʦ ʆ.ʄ. 

ɻʽʜʨʦʛʘʟʦʜʠʥʘʤʽʯʥʽ ʧʨʦʮʝʩʠ ʧʨʠ ʩʧʦʨʫʜʞʝʥʥʽ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʚʝʨʜʣʦʚʠʥ. ï ɼʥʽʧʨʦ: 

ʅʊʋ "ɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ", 2021. ï 201 ʩ.  
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ʌʠʢ ɯ.ʄ., ʘʩʧʽʨʘʥʪ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 185 ʅʘʬʪʦʛʘʟʦʚʘ ʽʥʞʝʥʝʨʽʷ ʪʘ ʪʝʭʥʦʣʦʛʽʾ  

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʍʘʨʢʽʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ) 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʂʨʠʚʫʣʷ ʉ.ɺ.  ʢʘʥʜ. ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʝʨʰʠʡ ʟʘʩʪʫʧʥʠʢ 

ʜʠʨʝʢʪʦʨʘ  ɻʇʋ çʐʝʙʝʣʠʥʢʘʛʘʟʚʠʜʦʙʫʚʘʥʥʷè 

(ɻʇʋ çʐʝʙʝʣʠʥʢʘʛʘʟʚʠʜʦʙʫʚʘʥʥʷè, ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ) 
 

ɻɽʆʃʆɻʆ ï ʊɽʍʅʆʃʆɻɯʏʅɯ ʇɽʈɽɼʋʄʆɺʀ ɺɯɼʅʆɺʃɽʅʅʗ ʊɸ 

ʉʊɸɹɯʃɯɿɸʎɯɰ ɺʀɼʆɹʋʊʂʋ ɻɸɿʋ ʅɸ ʇʈʀʂʃɸɼɯ ʐɽɹɽʃʀʅʉʔʂʆɻʆ ɻʂʈ 

 

ʍʘʨʘʢʪʝʨʥʦʶ ʛʝʦʣʦʛʦ-ʧʨʦʤʠʩʣʦʚʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ɻʂʈ ʻ ʰʠʨʦʢʠʡ ʜʽʘʧʘʟʦʥ ʟʤʽʥ 

ʢʦʣʝʢʪʦʨʩʴʢʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʘʟʦʥʘʩʠʯʝʥʠʭ ʧʦʨʽʜ ʧʦ ʧʣʦʱʽ ʽ ʨʦʟʨʽʟʫ (ʧʨʦʥʠʢʥʽʩʪʴ 

ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 0,1 ʜʦ 100 ʤɼ). ʉʝʨʝʜʥʽʡ ʢʦʝʬʽʮʽʻʥʪ ʧʦʨʠʩʪʦʩʪʽ ʢʦʣʝʢʪʦʨʽʚ ʩʢʣʘʜʘʻ 0,13, 

ʩʝʨʝʜʥʽʡ ʢʦʝʬʽʮʽʻʥʪ ʛʘʟʦʥʘʩʠʯʝʥʦʩʪʽ - 0,5 [1]. 

ɿʥʘʯʥʘ ʫʚʘʛʘ ʧʨʠ ʨʦʟʨʦʙʮʽ ʐʂɻʈ ʧʨʠʜʽʣʷʣʘʩʴ ʩʪʘʥʫ ʦʙʚʦʜʥʝʥʥʷ. ɿ ʤʝʪʦʶ ʚʚʝʜʝʥʥʷ 

ʧʦʧʨʘʚʢʠ ʥʘ ʦʙʚʦʜʥʝʥʥʷ  ʧʨʠ ʧʽʜʨʘʭʫʥʢʫ ʟʘʧʘʩʽʚ ʐʝʙʝʣʠʥʩʴʢʦʛʦ ɻʂʈ ʟʘ ʤʝʪʦʜʦʤ ʧʘʜʽʥʥʷ 

ʧʣʘʩʪʦʚʦʛʦ ʪʠʩʢʫ ʙʫʣʦ ʦʙôʻʤʥʠʤ ʤʝʪʦʜʦʤ ʧʽʜʨʘʭʦʚʘʥʦ ʦʙʩʷʛʠ ʧʣʘʩʪʦʚʠʭ ʚʦʜ, ʱʦ 

ʚʪʦʨʛʣʠʩʷ ʚ ʛʘʟʦʥʘʩʠʯʝʥʽ ʧʦʢʣʘʜʠ [1]. ɺ ʮʽʣʦʤʫ ʨʦʜʦʚʠʱʝ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʚ ʛʘʟʦʚʦʤʫ 

ʨʝʞʠʤʽ ʟ ʥʝʟʥʘʯʥʠʤ ʦʙʚʦʜʥʝʥʥʷʤ. 

ʉʫʤʘʨʥʠʡ ʦʙôʻʤ ʦʙʚʦʜʥʝʥʥʷ ʛʦʨʠʟʦʥʪʽʚ ʚ 1989 ʨʦʮʽ ʩʢʣʘʜʘʚ 40,6 ʤʣʥ. ʤ3 ʚʦʜʠ; 

ʩʪʘʥʦʤ ʥʘ 2009 ʨʽʢ ʦʮʽʥʶʻʪʴʩʷ ʚ ʦʙôʻʤʽ 80 ʤʣʥ. ʤ3, ʧʨʠ ʮʴʦʤʫ ʩʝʨʝʜʥʽʡ ʧʣʘʩʪʦʚʠʡ ʪʠʩʢ 

ʟʥʠʟʠʚʩʷ ʟ 12,0 ʜʦ 2,5 ʄʇʘ. 

ʉʪʘʥʦʤ ʥʘ 2016 ʨʽʢ ʧʨʠ ʟʥʠʞʝʥʥʽ ʧʣʘʩʪʦʚʦʛʦ ʪʠʩʢʫ ʜʦ 2,08 ʄʇʘ ʦʙôʻʤ ʦʙʚʦʜʥʝʥʥʷ 

ʚ ʮʽʣʦʤʫ ʟʙʽʣʴʰʠʚʩʷ ʜʦ 90 ʤʣʥ. ʤ3 ʚʦʜʠ, ʪʦʙʪʦ ʥʘ 10 ʤʣʥ. ʤ3 [2] ʽ ʚ 2022 ʨʦʮʽ ʜʦʩʷʛ 96 

ʤʣʥ. ʤ3. ʊʦʙʪʦ ʪʝʤʧʠ ʚʪʦʨʛʥʝʥʥʷ ʚʦʜʠ ʚ ʛʘʟʦʚʽ ʧʦʢʣʘʜʠ ʩʧʦʚʽʣʴʥʶʻʪʴʩʷ. 

ʅʠʞʯʝ ʥʘʚʝʜʝʥʦ ʩʪʘʪʠʩʪʠʯʥʽ ʟʘʣʝʞʥʦʩʪʽ ʦʙôʻʤʽʚ ʦʙʚʦʜʥʝʥʥʷ ʚʽʜ ʯʘʩʫ (Q ʦʙʚ (t)), ʘ 

ʪʘʢʦʞ ʟʘʣʝʞʥʽʩʪʴ ʦʙôʻʤʽʚ ʦʙʚʦʜʥʝʥʥʷ ʚʽʜ ʧʣʘʩʪʦʚʦʛʦ ʪʠʩʢʫ Q ʦʙʚ (ʈʧʣ) [2]. 

ʆʪʨʠʤʘʥʥʽ ʨʽʚʥʷʥʥʷ ʤʘʶʪʴ ʚʠʛʣʷʜ: 
 

Q ʦʙʚ (t) = 1,758 . t - 3454                    ʂʦʝʬ. ʢʦʨʝʣʷʮʽʾ 0,998    (1) 

Q ʦʙʚ (ʈʧʣ) = - 33,8  . ln (ʈʧʣ) + 114,4      ʂʦʝʬ. ʢʦʨʝʣʷʮʽʾ 0,967   (2) 
 

ɯʟ ʦʪʨʠʤʘʥʠʭ ʨʽʚʥʷʥʴ 1 ʽ 2  ʩʣʽʜʫʻ, ʱʦ ʟʘʣʝʞʥʦʩʪʽ ʦʙôʻʤʽʚ ʦʙʚʦʜʥʝʥʥʷ ʚʽʜ ʯʘʩʫ ʽ ʚʽʜ 

ʪʠʩʢʫ ʚʝʜʫʪʴ ʩʝʙʝ ʥʝʘʜʝʢʚʘʪʥʦ ʽ ʚʩʪʫʧʘʶʪʴ ʫ ʧʨʦʪʠʨʽʯʯʷ, ʦʩʢʽʣʴʢʠ ʥʘ ʧʽʟʥʽʡ ʩʪʘʜʽʾ 

ʨʦʟʨʦʙʢʠ ʐʝʙʝʣʠʥʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʟʘʣʝʞʥʽʩʪʴ Q ʦʙʚ ʚʽʜ ʈʧʣ ʧʦʢʘʟʫʻ ʧʨʘʢʪʠʯʥʫ 

ʩʪʘʙʽʣʽʟʘʮʽʶ ʧʣʘʩʪʦʚʦʛʦ ʪʠʩʢʫ ʚʽʜʥʦʩʥʦ ʥʝʟʥʘʯʥʠʤ, ʘʣʝ ʨʽʟʢʠʤ ʨʦʩʪʦʤ ʦʙôʻʤʽʚ 

ʦʙʚʦʜʥʝʥʥʷ ʧʨʠ ʧʘʜʽʥʥʽ ʧʣʘʩʪʦʚʦʛʦ ʪʠʩʢʫ ʟ 2,5 ʄʇʘ ʜʦ 2,08 ʄʇʘ ʟʘ ʧʝʨʽʦʜ ʟ 2009 ʜʦ 2016 

ʨʽʢ. 

ɻʘʟʦʥʘʩʠʯʝʥʠʡ ʦʙôʻʤ ʧʦʨ ʐʝʙʝʣʠʥʩʴʢʦʛʦ ɻʂʈ ʩʢʣʘʜʘʻ 0,576. 109 ʤ3 ʚ ʪʦʡ ʯʘʩ, ʷʢ 

ʦʙôʻʤ ʦʙʚʦʜʥʝʥʥʷ ʩʪʘʥʦʤ ʥʘ 2022 ʨʽʢ ʩʢʣʘʜʘʻ 96 . 106 ʤ3 . ʊʦʙʪʦ, ʦʙôʻʤ ʦʙʚʦʜʥʝʥʥʷ ʥʘ 3 

ʧʦʨʷʜʢʠ ʤʝʥʰʠʡ ʥʽʞ ʦʙôʻʤ ʛʘʟʦʥʘʩʠʯʝʥʠʭ ʧʦʨ ʽ ʥʝ ʤʦʞʝ ʩʝʨʡʦʟʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʨʝʞʠʤ 

ʨʦʟʨʦʙʢʠ ʨʦʜʦʚʠʱʘ ʽ ʧʽʜʪʨʠʤʘʥʥʷ ʧʣʘʩʪʦʚʦʛʦ ʪʠʩʢʫ. 

ɺ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʚʨʘʭʦʚʘʥʽ ʚʩʽ ʬʘʢʪʦʨʠ, ʱʦ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ 

ʧʽʜʪʨʠʤʘʥʥʷ ʧʣʘʩʪʦʚʦʛʦ ʪʠʩʢʫ ï ʮʝ: ʦʙʚʦʜʥʝʥʥʷ, ʧʨʦʩʽʜʘʥʥʷ ʧʦʚʝʨʭʥʽ, ʧʨʫʞʥʽʩʪʴ 

ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ , ʧʣʘʩʪʦʚʦʾ ʚʦʜʠ ʪʘ ʛʘʟʫ. ɸʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʥʘʚʝʜʝʥʽ ʬʘʢʪʦʨʠ ʥʝ ʤʦʞʫʪʴ 

ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʧʽʜʪʨʠʤʫʚʘʪʠ ʧʣʘʩʪʦʚʠʡ ʪʠʩʢ [1]. ɺʠʭʦʜʷʯʠ ʽʟ ʚʠʱʝʥʘʚʝʜʝʥʦʛʦ ʤʦʞʥʘ  

ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʥʘ ʐʝʙʝʣʠʥʩʴʢʦʤʫ ɻʂʈ ʽʩʥʫʻ ʽʥʰʠʡ ʬʘʢʪʦʨ ʚʧʣʠʚʫ ʥʘ ʧʽʜʪʨʠʤʫʚʘʥʥʷ 

ʧʣʘʩʪʦʚʦʛʦ ʪʠʩʢʫ; ʽ ʪʘʢʠʤ ʬʘʢʪʦʨʦʤ ʤʦʞʫʪʴ ʙʫʪʠ ʧʝʨʝʪʦʢʠ ʛʘʟʫ ʟ ʛʣʠʙʦʢʠʭ ʛʦʨʠʟʦʥʪʽʚ, 

ʪʦʙʪʦ ʚʽʜʥʦʚʣʝʥʥʷ ʟʘʧʘʩʽʚ ʛʘʟʫ [1,2]. ʑʦ ʜʦ ʐʝʙʝʣʠʥʩʴʢʦʛʦ ɻʂʈ, ʪʦ ʥʘʡʙʽʣʴʰ ʚʜʘʣʦ 

ʧʦʷʩʥʶʻ ʷʢ ʬʦʨʤʫʚʘʥʥʷ ʪʘʢ ʽ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʪʦʢʽʚ ʛʘʟʫ ʟ ʛʣʠʙʦʢʠʭ ʛʦʨʠʟʦʥʪʽʚ ʚ ʧʦʢʣʘʜʠ, 

ʱʦ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʛʝʦʣʦʛʽʯʥʠʡ ʧʨʦʬʽʣʴ ɺʝʨʧʦʚʩʴʢʦʛʦ ʄ.ʄ. ʪʘ ɻʣʘʜʯʝʥʢʦ  ʖ.ʆ., 



ʉɽʂʎɯʗ ï ʊɽʍʅʆʃʆɻɯɰ ɺʀɼʆɹʋʊʂʋ, ʇɽʈɽʈʆɹʂʀ ʊɸ ʊʈɸʅʉʇʆʈʊʋɺɸʅʅʗ ʂʆʈʀʉʅʀʍ ʂʆʇɸʃʀʅ 

ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  

çʄʆʃʆɼʔ: ʅɸʋʂɸ ʊɸ ɯʅʅʆɺɸʎɯɰè, 22-24 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. 
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ʥʘʚʝʜʝʥʽ ʚ ʨʦʙʦʪʘʭ [2,3]. ɸʚʪʦʨʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʤʽʛʨʘʮʽʷ ʚʫʛʣʝʚʦʜʥʽʚ ʤʦʞʣʠʚʘ 

ʪʝʢʪʦʥʽʯʥʠʤ ʧʦʨʫʰʝʥʥʷʤ ʷʢ ʥʘ ʩʪʘʜʽʾ ʬʦʨʤʫʚʘʥʥʷ ʧʦʢʣʘʜʫ, ʪʘʢ ʽ ʥʘ ʩʪʘʜʽʾ ʨʦʟʨʦʙʢʠ. 

ɸʥʘʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʏʝʧʽʣʝʤ ʇ.ʅ. ʚ ʨʦʙʦʪʽ  çɼʨʫʛʝ ʞʠʪʪʷ 

ʨʦʜʦʚʠʱ ʥʘʬʪʠ ʪʘ ʛʘʟʫ ʤʽʬ ʯʠ ʨʝʘʣʴʥʽʩʪʴè [4]. 

ɹʫʨʽʥʥʷ 12 ʛʣʠʙʦʢʠʭ ʩʚʝʨʜʣʦʚʠʥ (ʜʦ 5 ʪʠʩ. ʤ) ʥʘ ʐʝʙʝʣʠʥʩʴʢʦʤʫ ɻʂʈ ʧʦʢʘʟʘʣʦ 

ʥʘʷʚʥʽʩʪʴ ʛʘʟʦʥʦʩʥʠʭ ʫʱʽʣʴʥʝʥʠʭ ʢʦʣʝʢʪʦʨʽʚ, ʙʫʣʠ ʥʘʚʽʪʴ ʦʢʨʝʤʽ ʚʠʢʠʜʠ ʛʘʟʫ ʧʨʠ 

ʙʫʨʽʥʥʽ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʘʛʘʟʦʚʘʥʽʩʪʴ ʧʦʢʣʘʜʽʚ ʢʘʨʙʦʥʫ ʧʦ ʚʩʽʡ ʛʣʠʙʠʥʽ. ʆʜʥʘʢ, 

ʧʨʦʤʠʩʣʦʚʠʭ ʧʦʢʣʘʜʽʚ, ʷʢ ʽ ʥʘʜʽʡʥʠʭ ʧʦʢʨʽʚʣʴ (ʬʣʶʾʜʦʫʧʦʨʽʚ) ʚʠʷʚʣʝʥʦ ʥʝ ʙʫʣʦ. 

ɺʨʘʭʦʚʫʶʯʠ ʰʠʨʦʢʫ ʩʽʪʢʫ ʜʠʟôʶʥʢʪʠʚʥʠʭ ʜʠʩʣʦʢʘʮʽʡ ʥʘ ʐʝʙʝʣʠʥʩʴʢʦʤʫ 

ʨʦʜʦʚʠʱʽ, ʾʭ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʛʣʠʙʦʢʠʤ ʙʫʨʽʥʥʷʤ, ʤʦʞʥʘ ʚʚʘʞʘʪʠ, ʱʦ ʪʝʢʪʦʥʽʯʥʽ 

ʧʦʨʫʰʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʰʣʷʭʘʤʠ ʽ ʩʫʯʘʩʥʦʾ ʤʽʛʨʘʮʽʾ ʚʫʛʣʝʚʦʜʥʽʚ ʜʦ ʧʦʢʣʘʜʽʚ ʩʚʽʪʠ 

ʤʽʜʠʩʪʠʭ ʧʽʩʢʦʚʠʢʽʚ ʪʘ ʘʨʘʫʢʘʨʠʪʦʚʦʾ ʩʚʽʪʠ; ʪʠʤ ʙʽʣʴʰʝ, ʱʦ ʧʣʘʩʪʦʚʠʡ ʪʠʩʢ ʚ ʥʠʭ 

ʟʥʠʟʠʚʩʷ ʜʦ 2,0 ʄʇʘ, ʘ ʪʠʩʢ ʥʘ ʚʝʣʠʢʠʭ ʛʣʠʙʠʥʘʭ ʜʦʩʷʛʘʻ 30-50 ʄʇʘ, ʱʦ ʽ ʟʫʤʦʚʠʣʦ 

ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʪʦʢʽʚ ʛʘʟʫ ʚ ʨʦʟʨʦʙʣʝʥʠʡ ʧʦʢʣʘʜ ʚʠʭʦʜʷʯʠ ʽʟ ʪʝʦʨʽʾ ʜʝʛʘʟʘʮʽʾ ɿʝʤʣʽ.  

ɺ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʨʦʟʨʦʙʢʠ ʨʦʜʦʚʠʱʘ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʷʢʦʛʦ 

ʤʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʨʽʯʥʠʡ ʦʙôʻʤ ʧʝʨʝʪʦʢʫ ʛʘʟʫ ʚ ʧʦʢʣʘʜ, ʱʦ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʽʟ 

ʛʣʠʙʦʢʠʭ ʧʦʢʣʘʜʽʚ ʩʢʣʘʜʘʻ 1,7-1,9 ʤʣʨʜ. ʤ3  [2,3]. 

ʅʘ ʨʠʩ. 1 ʧʦʢʘʟʘʥʦ ʧʝʨʽʦʜʠ ʨʦʟʨʦʙʢʠ ʐʝʙʝʣʠʥʩʴʢʦʛʦ ɻʂʈ ʟ 1980 ʧʦ 2016 ʨ. [1-3]. 

ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʚ ʧʝʨʽʦʜ 1999 ʧʦ 2003 ʨʽʢ, ʨʽʯʥʽ ʦʙʩʷʛʠ ʚʠʜʦʙʫʪʢʫ ʛʘʟʫ ʙʫʣʠ ʟʥʠʞʝʥʽ 

ʜʦ 1700-1900 ʤʣʥ. ʤ3, ʧʨʠ ʮʴʦʤʫ ʧʣʘʩʪʦʚʠʡ ʪʠʩʢ ʩʪʘʙʽʣʽʟʫʚʘʚʩʷ ʥʘ ʨʽʚʥʽ 3,3 ʄʇʘ. 

ɸʣʝ ʧʽʟʥʽʰʝ ʚ ʧʝʨʽʦʜ ʟ 2004 ʧʦ 2016 ʨ., ʱʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘ ʢʨʠʚʠʭ ʨʠʩ.1 ʨʽʯʥʠʡ 

ʚʠʜʦʙʫʪʦʢ ʛʘʟʫ ʟʥʦʚʫ ʟʙʽʣʴʰʠʚʩʷ ʜʦ 2,4 ʤʣʨʜ. ʤ3, ʧʨʠ ʮʴʦʤʫ ʧʨʦʜʦʚʞʠʣʦʩʴ ʧʘʜʽʥʥʷ 

ʧʣʘʩʪʦʚʦʛʦ ʪʠʩʢʫ ʪʦʤʫ, ʱʦ ʦʙôʻʤ ʧʝʨʝʪʦʢʽʚ ʩʢʣʘʜʘʚ ʣʠʰʝ 1,8-1, 9 ʤʣʨʜ. ʤ3  ʽ ʥʝ ʚʩʪʠʛʘʚ 

ʟʘ ʚʽʜʙʦʨʦʤ ʛʘʟʫ ʟʘ ʨʘʭʫʥʦʢ ʚʚʝʜʝʥʥʷ ʥʦʚʠʭ ɼʂʉ. 

ʎʝ ʜʘʻ ʧʽʜʩʪʘʚʠ ʟʨʦʙʠʪʠ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʥʘ ʐʝʙʝʣʠʥʩʴʢʦʤʫ ɻʂʈ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʧʽʜʪʨʠʤʘʥʥʷ ʧʣʘʩʪʦʚʦʛʦ ʪʠʩʢʫ ʟʘ ʨʘʭʫʥʦʢ ʱʦʨʽʯʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʟʘʧʘʩʽʚ ʛʘʟʫ ʚ ʦʙôʻʤʽ 

1,7-1,9 ʤʣʨʜ. ʤ3 ʟʘ ʨʘʭʫʥʦʢ ʧʝʨʝʪʦʢʽʚ ʛʘʟʫ ʟ ʛʣʠʙʦʢʠʭ ʛʦʨʠʟʦʥʪʽʚ. 

ɺʨʘʭʦʚʫʶʯʠ ʚʠʱʝʥʘʚʝʜʝʥʝ, ʙʫʣʦ ʨʦʟʛʣʷʥʫʪʦ ʯʦʪʠʨʠ ʚʘʨʽʘʥʪʠ ʧʦʜʘʣʴʰʦʾ ʨʦʟʨʦʙʢʠ 

ʐʝʙʝʣʠʥʩʴʢʦʛʦ ɻʂʈ: ʨʦʟʨʦʙʢʘ ʙʝʟ ʚʚʝʜʝʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʜʦʪʠʩʢʫʶʯʦʾ ʢʦʤʧʨʝʩʦʨʥʦʾ 

ʩʪʘʥʮʽʾ (ɼʂʉ) ʪʘ ʟ ʚʚʝʜʝʥʥʷʤ ɼʂʉ ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʧʝʨʝʪʦʢʽʚ  (ʜʽʶʯʽ ʧʨʦʝʢʪʥʽ ʚʘʨʽʘʥʪʠ). 

ɸ ʪʘʢʦʞ ʚʨʘʭʫʚʘʥʥʷ ʧʝʨʝʪʦʢʽʚ ʛʘʟʫ (ʚʽʜʥʦʚʣʝʥʥʷ ʟʘʧʘʩʽʚ) ʜʣʷ ʙʝʟʢʦʤʧʨʝʩʦʨʥʦʾ ʪʘ 

ʢʦʤʧʨʝʩʦʨʥʦʾ ʨʦʟʨʦʙʢʠ (ʧʨʦʛʥʦʟʥʽ ʘʚʪʦʨʩʴʢʽ ʚʘʨʽʘʥʪʠ) [2]. 

ʈʦʟʨʘʭʫʥʢʠ ʚʠʜʦʙʫʪʢʫ ʛʘʟʫ, ʘ ʪʘʢʦʞ ʧʣʘʩʪʦʚʽ ʪʠʩʢʠ ʧʦ ʨʦʢʘʤ ʧʦʢʘʟʘʥʦ ʛʨʘʬʽʯʥʦ ʟʘ 

ʨʽʟʥʠʤʠ ʚʘʨʽʘʥʪʘʤʠ ʨʦʟʨʦʙʢʠ ʨʠʩ. 2 [2]. 

ʗʢ ʙʘʯʠʤʦ, ʟʘ ʚʠʢʦʥʘʥʠʤ ʧʨʦʛʥʦʟʦʤ ʚʘʨʽʘʥʪʠ 1 ʽ 2 ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʚʽʜʥʦʚʣʝʥʥʷ 

ʟʘʧʘʩʽʚ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʚʠʛʽʜʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʜʽʶʯʠʭ ʧʨʦʝʢʪʥʠʭ ʚʘʨʽʘʥʪʽʚ ʙʝʟ 

ʚʨʘʭʫʚʘʥʥʷ ʧʝʨʝʪʦʢʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʽʟʘʮʽʶ ʧʣʘʩʪʦʚʦʛʦ ʪʠʩʢʫ ʽ ʚʽʜʧʦʚʽʜʥʦ 

ʟʙʽʣʴʰʝʥʥʷ ʚʠʜʦʙʫʪʢʫ ʛʘʟʫ. 

ʆʜʥʘʢ, ɼʂʉ ʥʘ ʐʝʙʝʣʠʥʩʴʢʦʤʫ ʨʦʜʦʚʠʱʽ ʪʘʢ ʽ ʥʝ ʙʫʣʘ ʚʚʝʜʝʥʘ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ 

ʩʪʘʥʦʤ ʥʘ 01.01.2023 ʨ., ʬʘʢʪʠʯʥʘ ʨʦʟʨʦʙʢʘ  ʐʝʙʝʣʠʥʩʴʢʦʛʦ ɻʂʈ ʟ 2016 ʨʦʢʫ ʧʽʰʣʘ ʧʦ 

ʚʘʨʽʘʥʪʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʝʨʝʪʦʢʫ ʛʘʟʫ ʽʟ ʛʣʠʙʦʢʠʭ ʛʦʨʠʟʦʥʪʽʚ. ʅʘ ʨʠʩ. 1 ʧʦʢʘʟʘʥʦ ʢʨʠʚʽ 

ʚʠʜʦʙʫʪʢʫ ʛʘʟʫ ʪʘ ʧʣʘʩʪʦʚʽ ʪʠʩʢʠ ʬʘʢʪʠʯʥʽ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʧʦʜʦʚʞʝʥʥʽ ʟ 2016 ʧʦ 2023 ʨʽʢ, 

ʷʢʽ ʩʧʽʚʧʘʜʘʶʪʴ ʟ ʧʨʦʛʥʦʟʘʤ ʘʚʪʦʨʘ 2017 ʨʦʢʫ [2]. 

ʊʘʢʠʤ ʯʠʥʦʤ ʧʨʦʛʥʦʟ ʧʦʢʘʟʥʠʢʽʚ ʨʦʟʨʦʙʢʠ ʥʘʚʝʜʝʥʠʡ ʚ ʜʘʥʽʡ ʩʪʘʪʪʽ ʻ ʫʪʦʯʥʝʥʥʷʤ 

ʜʦ ʦʩʪʘʥʥʽʭ ʧʨʠʡʥʷʪʠʭ ʜʦʢʫʤʝʥʪʽʚ ʨʦʟʨʦʙʢʠ, ʽ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʜʣʷ ʚʨʘʭʫʚʘʥʥʷ ʚ 

ʥʘʩʪʫʧʥʠʭ ʨʦʟʨʘʭʫʥʢʘʭ ʱʦʜʦ ʧʨʦʛʥʦʟʫ ʜʦʚʛʦʩʪʨʦʢʦʚʦʛʦ ʚʠʜʦʙʫʪʢʫ ʛʘʟʫ ʽʟ 

ʐʝʙʝʣʠʥʩʴʢʦʛʦ ɻʂʈ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʽʜʨʘʭʫʥʢʽʚ ʧʨʠ ʙʝʟʢʦʤʧʨʝʩʦʨʥʽʡ ʨʦʟʨʦʙʮʽ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʝʨʝʪʦʢʽʚ ʛʘʟʫ ʧʦʯʠʥʘʶʯʠ ʟ 2020 ʨʦʢʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʝʨʝʭʽʜ ʚ ʨʝʞʠʤ 

ʧʦʩʪʽʡʥʦʛʦ ʨʽʯʥʦʛʦ ʚʠʜʦʙʫʪʢʫ ʚ ʦʙôʻʤʘʭ 1,7-1,9 ʤʣʨʜ. ʤ3. ʆʩʪʘʥʥʻ ʧʽʜʪʚʝʨʜʞʫʻ 

ʚʽʜʥʦʚʣʝʥʥʷ ʟʘʧʘʩʽʚ ʛʘʟʫ ʐʝʙʝʣʠʥʩʴʢʦʛʦ ɻʂʈ ʟʘ ʨʘʭʫʥʦʢ ʪʝʦʨʽʡ ʧʦʩʪʽʡʥʦʾ ʜʝʛʘʟʘʮʽʾ 

ɿʝʤʣʽ. 



ʉɽʂʎɯʗ ï ʊɽʍʅʆʃʆɻɯɰ ɺʀɼʆɹʋʊʂʋ, ʇɽʈɽʈʆɹʂʀ ʊɸ ʊʈɸʅʉʇʆʈʊʋɺɸʅʅʗ ʂʆʈʀʉʅʀʍ ʂʆʇɸʃʀʅ 

ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  

çʄʆʃʆɼʔ: ʅɸʋʂɸ ʊɸ ɯʅʅʆɺɸʎɯɰè, 22-24 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. 
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ʈʠʩʫʥʦʢ 1 ï ʊʝʤʧʠ ʚʠʣʫʯʝʥʥʷ ʟʘʣʠʰʢʦʚʠʭ ʟʘʧʘʩʽʚ ʐʝʙʝʣʠʥʩʴʢʦʛʦ ɻʂʈ ʧʦ ʨʦʢʘʭ 

 

 
ʈʠʩʫʥʦʢ 2 ï ʇʨʦʛʥʦʟ ʧʦʢʘʟʥʠʢʽʚ ʨʦʟʨʦʙʢʠ ʐʝʙʝʣʠʥʩʴʢʦʛʦ ɻʂʈ ʟʘ ʨʽʟʥʠʤʠ 

ʚʘʨʽʘʥʪʘʤʠ ʨʦʟʨʦʙʢʠ 

 

ɺʠʩʥʦʚʢʠ: 

1. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʝʨʩʧʝʢʪʠʚʠ ʜʦʚʛʦʩʪʨʦʢʦʚʦʾ ʨʦʟʨʦʙʢʠ ʐʝʙʝʣʠʥʩʴʢʦʛʦ ɻʂʈ ʚ 

ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʚʽʜʥʦʚʣʝʥʥʷ ʟʘʧʘʩʽʚ ʛʘʟʫ ʟʘ ʨʘʭʫʥʦʢ ʧʝʨʝʪʦʢʽʚ ʛʘʟʫ ʟ ʛʣʠʙʠʥʥʠʭ 

ʛʦʨʠʟʦʥʪʽʚ ʢʘʨʙʦʥʫ ʧʦ ʪʝʢʪʦʥʽʯʥʠʤ ʧʦʨʫʰʝʥʥʷʤ, ʱʦ ʩʧʨʠʷʻ ʧʽʜʪʨʠʤʫʚʘʥʥʶ ʧʣʘʩʪʦʚʦʛʦ 

ʪʠʩʢʫ ʚ ʧʦʢʣʘʜʽ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʦʙʩʷʛʽʚ ʨʽʯʥʦʛʦ ʚʠʜʦʙʫʪʢʫ. ʇʨʠ ʮʴʦʤʫ 

ʨʽʯʥʠʡ ʚʠʜʦʙʫʪʦʢ ʛʘʟʫ ʥʝ ʤʦʞʝ ʙʫʪʠ ʤʝʥʰʠʤ 1,7 ʤʣʨʜ. ʤ3 ʥʘ ʧʨʦʪʷʟʽ ʙʘʛʘʪʴʦʭ ʜʝʩʷʪʠʣʽʪʴ.  

2. ɺʩʪʘʥʦʚʣʝʥʝ ʚʠʢʦʥʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʷʚʠʱʝ ʚʽʜʥʦʚʣʝʥʥʷ ʟʘʧʘʩʽʚ ʛʘʟʫ ʥʘ 

ʐʝʙʝʣʠʥʩʴʢʦʤʫ ɻʂʈ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʽ ʜʣʷ ʽʥʰʠʭ ʨʦʜʦʚʠʱ ʋʢʨʘʾʥʠ ʽ ʧʦʪʨʝʙʫʻ 

ʧʦʜʘʣʴʰʠʭ ʩʧʝʮʽʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʦʚʛʦ ʩʪʨʦʢʦʚʦʩʪʽ ʨʦʟʨʦʙʢʠ 

ʨʦʜʦʚʠʱ ʥʘ ʧʽʟʥʽʡ ʩʪʘʜʽʾ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

3. ɺʠʜʦʙʫʪʦʢ ʛʘʟʫ ʩʪʘʥʦʤ ʥʘ 01.01.2023 ʨʦʢʫ ʩʢʣʘʚ ï 1,8 ʤʣʨʜ. ʤ3/ʨʽʢ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʻ ʚʽʜʥʦʚʣʝʥʥʷ ʟʘʧʘʩʽʚ ʟʘ ʨʘʭʫʥʦʢ ʧʝʨʝʪʦʢʽʚ ʽʟ ʛʣʠʙʠʥʥʦʛʦ ʛʦʨʠʟʦʥʪʫ.  
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ʊʟʆɺ çʊʨʝʢ-ʃʊɼè. 2016. 174 ʩ. 
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ʋɼʂ 553.691+622.324 

 

ʍʨʫʱʦʚ ɼ.ʖ., ʘʩʧʽʨʘʥʪ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 185 ʅʘʬʪʦʛʘʟʦʚʘ ʽʥʞʝʥʝʨʽʷ ʪʘ ʪʝʭʥʦʣʦʛʽʾ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʈʠʤʯʫʢ ɼ.ʖ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʚʠʜʦʙʫʚʘʥʥʷ ʥʘʬʪʠ, ʛʘʟʫ 

ʪʘ ʢʦʥʜʝʥʩʘʪʫ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʍʘʨʢʽʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè, ʤ. 

ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ) 

 

ʇʈʀʏʀʅʀ ʅɽɻɽʈʄɽʊʀʏʅʆʉʊɯ ʂʆʃʆʅʅʀʍ ʆɹɺôʗɿʆʂ 

 

ɻʝʨʤʝʪʠʯʥʽʩʪʴ ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ - ʮʝ ʟʙʝʨʝʞʝʥʽ ʥʘʬʪʦʛʘʟʦʚʽ ʨʝʩʫʨʩʠ ʽ 

ʥʝʟʘʙʨʫʜʥʝʥʝ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. ɺʦʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʩʢʣʘʜʦʚʠʭ: 

ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʢʦʣʦʥʠ ʽ ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʥʘʟʝʤʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʦʩʥʦʚʥʠʤ 

ʝʣʝʤʝʥʪʦʤ, ʷʢʦʛʦ ʻ ʢʦʣʦʥʥʽ ʦʙʚôʷʟʢʠ. ʉʚʝʨʜʣʦʚʠʥʠ ʥʘ ʨʦʜʦʚʠʱʘʭ, ʫ ʷʢʠʭ ʧʨʦʜʫʢʪʠʚʥʽ 

ʧʣʘʩʪʠ, ʱʦ ʨʦʟʨʦʙʣʷʶʪʴʩʷ, ʧʽʜʞʠʚʣʶʶʪʴʩʷ ʯʝʨʝʟ ʪʝʭʥʦʛʝʥʥʽ ʪʨʽʱʠʥʠ, ʽʟ ʥʝʚʠʚʯʝʥʠʭ 

ʥʠʞʯʝʟʘʣʷʛʘʶʯʠʭ ʛʦʨʠʟʦʥʪʽʚ, ʤʦʞʫʪʴ ʤʘʪʠ ʜʦʚʛʦʪʨʠʚʘʣʠʡ ʪʝʨʤʽʥ ʝʢʩʧʣʫʘʪʘʮʽʾ 100 ʽ 

ʙʽʣʴʰʝ ʨʦʢʽʚ, ʷʢ ʥʘʧʨʠʢʣʘʜ, ʥʘ ʐʝʙʝʣʠʥʩʴʢʦʤʫ ɻʂʈ. ʉʚʝʨʜʣʦʚʠʥʠ, ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ 

ʧʽʜʟʝʤʥʠʭ ʩʭʦʚʠʱʘʭ ʛʘʟʫ ʪʝʞ ʤʘʶʪʴ ʥʝʦʙʤʝʞʝʥʠʡ ʪʝʨʤʽʥ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʪʘʢ ʚ ʋʢʨʘʾʥʽ ʥʘ 

ʜʝʷʢʠʭ ʧʽʜʟʝʤʥʠʭ ʩʭʦʚʠʱʘʭ ʛʘʟʫ ʩʚʝʨʜʣʦʚʠʥʠ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʙʽʣʴʰʝ 70 ʨʦʢʽʚ ʽ ʤʦʞʫʪʴ 

ʝʢʩʧʣʫʘʪʫʚʘʪʠʩʷ ʽ ʥʘʜʘʣʽ. ʊʦʤʫ ʛʝʨʤʝʪʠʯʥʽʩʪʴ ʢʦʣʦʥʥʠʭ ʦʙʚ'ʷʟʦʢ ʻ ʙʘʟʦʶ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʙʫʨʽʥʥʷ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʚʝʨʜʣʦʚʠʥ. ʅʝʛʝʨʤʝʪʠʯʥʽʩʪʴ ʤʦʞʝ 

ʩʧʨʠʯʠʥʠʪʠ ʧʝʨʝʪʽʢʘʥʥʷ ʧʣʘʩʪʦʚʦʛʦ ʬʣʶʾʜʫ, ʷʢʝ ʚʠʢʣʠʢʘʻ ʧʽʜʚʠʱʝʥʠʡ ʪʠʩʢ ʫ 

ʤʽʞʢʦʣʦʥʥʠʭ ʧʨʦʩʪʦʨʘʭ, ʱʦ ʚ ʧʦʜʘʣʴʰʦʤʫ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʨʫʡʥʫʚʘʥʥʷ ʪʝʭʥʽʯʥʠʭ 

ʢʦʣʦʥ ʽ ʚʠʥʠʢʥʝʥʥʷ ʚʽʜʢʨʠʪʦʛʦ ʬʦʥʪʘʥʫʚʘʥʥʷ ʫ ʚʠʛʣʷʜʽ ʛʨʠʬʦʥʽʚ. ɻʝʨʤʝʪʠʯʥʽʩʪʴ ʛʠʨʣʘ 

ʩʚʝʨʜʣʦʚʠʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʫʱʽʣʴʥʶʚʘʯʽ ʢʦʣʦʥʥʠʭ ʦʙʚôʷʟʦʢ, ʱʦ ʤʽʩʪʷʪʴ ʛʫʤʦʚʽ ʝʣʝʤʝʥʪʠ, 

ʫ ʩʢʣʘʜʽ ʷʢʠʭ ʻ ʢʘʫʯʫʢ,ʷʢʽ ʧʽʜ ʚʧʣʠʚʦʤ ʩʚʝʨʜʣʦʚʠʥʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʪʝʤʧʝʨʘʪʫʨ 

ʩʪʘʨʽʶʪʴ ʚʪʨʘʯʘʶʪʴ ʝʣʘʩʪʠʯʥʽʩʪʴ ʪʘ ʨʫʡʥʫʶʪʴʩʷ. ʆʢʠʩʣʝʥʥʷ ʢʘʫʯʫʢʫ ʻ ʛʦʣʦʚʥʦʶ 

ʧʨʠʯʠʥʦʶ ʮʴʦʛʦ ʩʪʘʨʽʥʥʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʪʨʽʱʠʥ ʪʘ ʨʦʟʧʘʜʫ ʛʫʤʠ ʥʘ ʜʨʽʙʥʽ 

ʢʨʠʭʪʠ. 

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʚʢʘʟʫʶʪʴ, ʱʦ ʚ ʢʨʘʾʥʽ ʽʩʥʫʻ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʝ 

ʨʝʛʫʣʶʚʘʥʥʷ ʜʣʷ ʢʦʣʦʥʥʠʭ ʦʙʚ'ʷʟʦʢ. ʉʪʘʥʜʘʨʪʠ ʚʠʟʥʘʯʘʶʪʴ ʧʨʘʚʠʣʘ ʜʣʷ ʤʦʥʪʘʞʫ ʪʘ 

ʝʢʩʧʣʫʘʪʘʮʽʾ, ʘʣʝ ʥʝ ʚʩʪʘʥʦʚʣʶʶʪʴ ʩʪʨʦʢʠ ʟʘʤʽʥʠ ʦʙʚ'ʷʟʦʢ ʯʠ ʾʭ ʫʱʽʣʴʥʝʥʴ. ʋ ʧʨʘʢʪʠʮʽ, 

ʢʦʣʦʥʥʽ ʦʙʚ'ʷʟʢʠ ʟ ʛʫʤʦʚʠʤʠ ʫʱʽʣʴʥʝʥʥʷʤʠ ʯʘʩʪʦ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʜʦʚʰʝ ʛʘʨʘʥʪʦʚʘʥʠʭ 

10 ʨʦʢʽʚ ʽ ʟʘʤʽʥʶʶʪʴʩʷ ʣʠʰʝ ʧʨʠ ʘʚʘʨʽʷʭ[1].ʄʘʪʝʨʽʘʣ ʜʦʩʣʽʜʞʝʥʴ ʨʦʟʛʣʷʜʘʻ ʛʨʫʧʠ 

ʢʦʣʦʥʥʠʭ ʦʙʚ'ʷʟʦʢ, ʷʢʽ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʥʘ ʩʫʭʦʜʦʣʽ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʛʝʨʤʝʪʠʟʘʮʽʾ ʤʽʞʢʦʣʦʥʥʠʭ ʧʨʦʩʪʦʨʽʚ: 

1. ɻʨʫʧʘ ʆʂʂ. ɻʝʨʤʝʪʠʟʘʮʽʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʝʨʭʥʴʦʛʦ ʽ ʥʠʞʥʴʦʛʦ ʫʱʽʣʴʥʶʚʘʯʽʚ, 
ʢʦʞʝʥ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʅ-ʧʦʜʽʙʥʦʛʦ ʛʫʤʦʚʦʛʦ ʝʣʝʤʝʥʪʘ ʪʘ ʦʧʦʨʥʦʛʦ ʽ ʥʘʪʠʩʢʥʦʛʦ ʢʽʣʝʮʴ. 

2. ɻʨʫʧʘ ʆʆʂ. ɻʝʨʤʝʪʠʟʘʮʽʷ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʚʘʨʥʠʤʠʤ ʰʚʘʤʠ, ʷʢʽ ʟôʻʜʥʫʪʴ ʪʝʭʥʽʯʥʽ 
ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ ʢʦʣʦʥʫ ʟ ʢʦʣʦʥʥʦʶ ʦʙʚôʷʟʢʦʶ ʪʘ ʧʘʢʝʨʥʠʤ ʫʱʽʣʴʥʝʥʥʷʤ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʢʦʣʦʥʠ. 

3. ɻʨʫʧʘ ʂɻ. ɻʝʨʤʝʪʠʟʘʮʽʷ ʧʘʢʝʨʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʟ ʦʜʥʠʤ ʅ-ʧʦʜʽʙʥʠʤ ʛʫʤʦʚʠʤ 

ʫʱʽʣʴʥʶʚʘʯʝʤ. 

4. ɻʨʫʧʘ ʆʂʄ. ɻʝʨʤʝʪʠʟʘʮʽʷʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʥʞʝʪʠ ʪʘ ʛʫʤʦʚʠʭ ʢʽʣʝʮʴ. 

5. ɻʨʫʧʘ Cameron ʪʠʧʫ S. ɻʝʨʤʝʪʠʟʘʮʽʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʠʞʥʴʦʛʦ ʫʱʽʣʴʥʶʚʘʯʘ, ʷʢʠʡ 
ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʅ-ʧʦʜʽʙʥʦʛʦ ʛʫʤʦʚʦʛʦ ʝʣʝʤʝʥʪʘ, ʱʦ ʢʨʽʧʠʪʴʩʷ ʜʦ ʪʨʫʙʦʫʪʨʠʤʫʚʘʯʽʚ ʪʘ 

ʚʝʨʭʥʴʦʛʦ ʫʱʽʣʴʥʝʥʥʷ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʛʫʤʦʚʦ-ʤʝʪʘʣʝʚʠʭ ʤʘʥʞʝʪ ʪʠʧʫ çʈè. 

ʆʩʥʦʚʥʘ ʧʨʠʯʠʥʘ ʥʝʛʝʨʤʝʪʠʯʥʦʩʪʽ ʢʦʣʦʥʥʠʭ ʦʙʚ'ʷʟʦʢ ʪʠʧʫ ʆʂʂ ʪʘ ʾʭ ʘʥʘʣʦʛʽʚ ʧʽʜ 

ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ - ʮʝ ʩʪʘʨʽʥʥʷ ʛʫʤʦʚʠʭ ʫʱʽʣʴʥʝʥʴ, ʷʢʽ ʨʦʟʩʠʧʘʶʪʴʩʷ ʥʘ ʜʨʽʙʥʽ ʢʨʠʭʪʠ 

ʧʽʩʣʷ ʜʝʤʦʥʪʘʞʫ, ʘʧʨʠ ʙʫʜʽʚʥʠʮʪʚʽ ʩʚʝʨʜʣʦʚʠʥ ʦʩʥʦʚʥʽ ʧʨʠʯʠʥʠ ʥʝʛʝʨʤʝʪʠʯʥʦʩʪʽ ʻ: 

ʚʽʜʭʠʣʝʥʥʷ ʜʽʘʤʝʪʨʽʚ ʢʦʣʦʥ ʚʠʱʝ ʜʦʧʫʩʪʠʤʠʭ ʥʦʨʤ, ʟʥʦʰʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʦʙʚ'ʷʟʦʢ ʯʝʨʝʟ 

ʥʝʩʧʽʚʚʽʩʥʽʩʪʴ ʛʠʨʣʘ, ʨʦʪʦʨʘ ʽ ʪʘʣʝʚʦʾ ʩʠʩʪʝʤʠ. 
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ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʘ ʧʨʠʯʠʥʘ ʥʝʛʝʨʤʝʪʠʯʥʦʩʪʽ ʢʦʣʦʥʥʠʭ ʦʙʚ'ʷʟʦʢ ʪʠʧʫ ʆʆʂ 

ʻʨʫʡʥʫʚʘʥʥʷ ʟʚʘʨʥʠʭ ʰʚʽʚ, ʷʢʽ ʟôʻʜʥʫʶʪʴ ʢʦʣʦʥʥʫ ʦʙʚôʷʟʢʫ ʟ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʶ ʢʦʣʦʥʦʶ 

ʪʘ ʨʫʡʥʫʚʘʥʥʷ ʫʱʽʣʴʥʝʥʴ ʚʥʘʩʣʽʜʦʢ ʩʪʘʨʽʥʥʷ ʛʫʤʠ. 

ʅʝʛʝʨʤʝʪʠʯʥʽʩʪʴ ʢʦʣʦʥʥʠʭ ʦʙʚôʷʟʦʢ ʪʠʧʫ ʂɻ ʚʠʥʠʢʘʻ ʽʟ-ʟʘ ʥʝʜʦʩʢʦʥʘʣʦʩʪʽ 

ʢʦʥʩʪʨʫʢʮʽʾ, ʪʘʢʽ ʷʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʠʰʝ ʦʜʥʦʛʦ ʧʘʢʝʨʘ, ʱʦ ʥʝ ʟʘʚʞʜʠ ʝʬʝʢʪʠʚʥʦ 

ʟʘʧʦʙʽʛʘʻ ʚʠʪʽʢʘʥʥʶ ʛʘʟʫ, ʽ ʫʱʽʣʴʥʶʶʯʽ ʢʽʣʴʮʷ, ʷʢʽ ʚʪʨʘʯʘʶʪʴ ʛʝʨʤʝʪʠʯʥʽʩʪʴ ʧʨʠ 

ʚʝʣʠʢʦʤʫ ʪʠʩʢʫ. ɼʦʚʛʦʪʨʠʚʘʣʘ ʝʢʩʧʣʫʘʪʘʮʽʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʪʘʨʽʥʥʷ ʛʫʤʠ ʪʘ ʚʪʨʘʪʠ 

ʛʝʨʤʝʪʠʟʘʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ ʛʫʤʦʚʠʭ ʫʱʽʣʴʥʝʥʴ. 

ʅʝʛʝʨʤʝʪʠʯʥʽʩʪʴ ʦʙʚ'ʷʟʦʢ ʪʠʧʫ ʆʂʄ , ʪʘʢʦʞ ʚʠʥʠʢʘʻ ʯʝʨʝʟ ʨʫʡʥʫʚʘʥʥʷ ʛʫʤʦʚʠʭ 

ʫʱʽʣʴʥʝʥʴ.  

ʆʙʚ'ʷʟʢʠ Cameron ʪʠʧʫ S ʪʘ ʾʭ ʘʥʘʣʦʛʠ ʚʪʨʘʯʘʶʪʴ ʛʝʨʤʝʪʠʯʥʽʩʪʴ ʯʝʨʝʟ ʩʪʘʨʽʥʥʷ ʛʫʤʠ 

ʪʘ ʯʝʨʝʟ ʚʪʨʘʪʠʪʠʩʢʫ ʧʣʘʩʪʠʢʦʚʦʛʦ ʤʘʩʪʠʣʘ, ʷʢʝ ʟʘʙʝʟʧʝʯʫʻ ʛʝʨʤʝʪʠʯʥʽʩʪʴ ʤʘʥʞʝʪ ʪʠʧʫ 

çʈè. 

ɿʘʛʘʣʴʥʠʡ ʘʥʘʣʽʟ ʧʨʠʯʠʥ ʥʝʛʝʨʤʝʪʠʯʥʦʩʪʽ ʢʦʣʦʥʥʠʭ ʦʙʚôʷʟʦʢ ʦʭʦʧʣʶʻ 80 

ʚʠʧʘʜʢʽʚ[2] ʪʘ 7 ʚʠʧʘʜʢʽʚ, ʱʦ ʤʘʣʠ ʤʽʩʮʝ ʟʘ ʪʨʠ ʦʩʪʘʥʥʽ ʨʦʢʠ, ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ.1. 

ʆʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʥʝʛʝʨʤʝʪʠʯʥʦʩʪʽ ʢʦʣʦʥʥʠʭ ʦʙʚôʷʟʦʢ ʚʩʽʭʛʨʫʧ ʻ ʩʪʘʨʽʥʥʷ ʪʘ 

ʨʫʡʥʫʚʘʥʥʷ ʛʫʤʦʚʠʭʝʣʝʤʝʥʪʽʚ ʫʱʽʣʴʥʶʚʘʯʽʚ. ɺʥʝʩʪʠ ʜʦ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʱʦ 

ʨʝʛʣʘʤʝʥʪʫʶʪʴ ʤʦʥʪʘʞ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʶ ʢʦʣʦʥʥʠʭ ʦʙʚôʷʟʦʢ, ʜʦʧʦʚʥʝʥʥʷ ʧʨʦ ʜʦʧʫʩʪʠʤʽ 

ʪʝʨʤʽʥʠ ʩʣʫʞʙʠ ʛʫʤʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʫʱʽʣʴʥʶʚʘʯʽʚ. ʈʦʟʨʦʙʠʪʠ ʢʦʥʩʪʨʫʢʮʽʾ ʢʦʣʦʥʥʠʭ 

ʦʙʚôʷʟʦʢ, ʜʣʷ ʜʦʚʛʦʪʨʠʚʘʣʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʷʢʽ ʥʝ ʤʽʩʪʷʪʴ ʛʫʤʦʚʠʭ ʫʱʽʣʴʥʝʥʴ.  
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ʚʪʨʘʪʘ ʛʝʨʤʝʪʠʟʘʮʽʡʥʦʾ 

ʟʜʘʪʥʦʩʪʽ ʫʱʽʣʴʥʝʥʴ ʽʟ-ʟʘ 

ʩʪʘʨʽʥʥʷ ʪʘ ʨʫʡʥʫʚʘʥʥʷ 

ʛʫʤʠ;
ʨʫʡʥʫʚʘʥʥʷ ʟʚʘʨʥʠʭ ʰʚʽʚ, 

ʱʦ ʟ'ʻʜʥʫʶʪʴ ʢʦʣʦʥʫ ʟ 

ʢʦʣʦʥʥʦʶ ʛʦʣʦʚʢʦʶ;

ʧʦʨʫʰʝʥʥʷ ʧʨʘʚʠʣ ʤʦʥʪʘʞʫ 

ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʢʦʣʦʥʥʦʾ 

ʦʙʚ'ʷʟʢʠ;

ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ 

ʢʦʣʦʥʥʦʾ ʦʙʚ'ʷʟʢʠ;

ʟʥʦʰʝʥʥʷ ʝʣʝʤʝʥʪʽʚ 

ʢʦʣʦʥʥʦʾ ʦʙʚ'ʷʟʢʠ ʚ ʧʨʦʮʝʩʽ 

ʙʫʨʽʥʥʷ;



ʉɽʂʎɯʗ ï ʊɽʍʅʆʃʆɻɯɰ ɺʀɼʆɹʋʊʂʋ, ʇɽʈɽʈʆɹʂʀ ʊɸ ʊʈɸʅʉʇʆʈʊʋɺɸʅʅʗ ʂʆʈʀʉʅʀʍ ʂʆʇɸʃʀʅ 

ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  
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ʏʝʨʥʝʥʢʦ ɯ.ɺ., ʩʪʫʜʝʥʪ ʛʨ. 185ʤ-22-1 ʌʇʅʊ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɯʛʥʘʪʦʚ ɸ.ʆ., ʢ.ʪ.ʥ., ʜʦʮ. ʢʘʬʝʜʨʠ ʅɻɯɹ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ɺʀɺʏɽʅʅʗ ʆʉʆɹʃʀɺʆʉʊɽʁ ʉʇʆʈʋɼɾɽʅʅʗ ʉɺɽʈɼʃʆɺʀʅ ʊɸ ɰʍ 

ʇʆɼɸʃʔʐʆɰ ɽʂʉʇʃʋɸʊɸʎɯɰ ɼʃʗ ʋʄʆɺ ʈʆɼʆɺʀʑ ɺʋɻʃɽɺʆɼʅɯɺ 

 

ʇʨʦʮʝʩʠ ʧʦʰʫʢʫ, ʨʦʟʚʽʜʢʠ ʪʘ ʨʦʟʨʦʙʢʠ ʨʦʜʦʚʠʱ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʪʚʝʨʜʠʭ, ʨʽʜʢʠʭ ʪʘ 

ʛʘʟʦʧʦʜʽʙʥʠʭ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʥʝʦʜʤʽʥʥʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʩʧʦʨʫʜʞʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʨʽʟʥʠʭ ʛʨʫʧ ʧʨʠʟʥʘʯʝʥʥʷ, ʘ ʩʘʤʝ ʦʧʦʨʥʠʭ, ʧʘʨʘʤʝʪʨʠʯʥʠʭ, 

ʩʪʨʫʢʪʫʨʥʠʭ, ʧʦʰʫʢʦʚʠʭ, ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ, ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ, ʥʘʛʥʽʪʘʣʴʥʠʭ, ʩʧʦʩʪʝʨʝʞʥʠʭ 

ʪʘ ʽʥʰʠʭ ʩʚʝʨʜʣʦʚʠʥ; ʚʦʥʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ, ʦʢʨʽʤ ʽʥʰʦʛʦ, ʢʦʥʩʪʨʫʢʮʽʻʶ (ʧʽʜ ʮʠʤ ʪʝʨʤʽʥʦʤ 

ʨʦʟʫʤʽʶʪʴ ʩʭʝʤʫ ʙʫʜʦʚʠ ʩʚʝʨʜʣʦʚʠʥʠ, ʷʢʘ ʚʢʣʶʯʘʻ ʩʫʢʫʧʥʽʩʪʴ ʜʘʥʠʭ ʧʨʦ ʢʽʣʴʢʽʩʪʴ 

ʦʙʩʘʜʥʠʭ ʢʦʣʦʥ, ʽʥʪʝʨʚʘʣʠ ʾʭ ʩʧʫʩʢʫ, ʜʽʘʤʝʪʨʠ ʦʙʩʘʜʥʠʭ ʢʦʣʦʥ ʽ ʜʦʣʽʪ ʜʣʷ ʙʫʨʽʥʥʷ 

ʩʪʦʚʙʫʨʘ ʩʚʝʨʜʣʦʚʠʥʠ ʧʽʜ ʢʦʞʥʫ ʢʦʣʦʥʫ, ʽʥʪʝʨʚʘʣʠ ʮʝʤʝʥʪʫʚʘʥʥʷ ʦʙʩʘʜʥʠʭ ʢʦʣʦʥ). 

ɺʣʘʩʥʝ ʩʘʤʘ ʢʦʥʩʪʨʫʢʮʽʷ ʩʚʝʨʜʣʦʚʠʥʠ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʝʢʽʣʴʢʦʭ ʢʦʥʮʝʥʪʨʠʯʥʦ 

ʨʦʟʤʽʱʝʥʠʭ ʦʜʥʘ ʚ ʽʥʰʽʡ ʦʙʩʘʜʥʠʭ ʤʝʪʘʣʽʯʥʠʭ ʢʦʣʦʥ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʤʘʻ ʩʚʦʻ ʧʨʠʟʥʘʯʝʥʥʷ 

ʟʘʣʝʞʥʦ ʚʽʜ ʛʽʨʥʠʯʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʦʟʨʽʟʫ [1]. 

ʂʦʤʧʣʝʢʩ ʦʪʨʠʤʘʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ ʚʢʣʶʯʘʻ ʚʝʣʠʢʝ ʯʠʩʣʦ ʚʠʜʽʚ ʫʩʪʘʪʢʫʚʘʥʥʷ, 

ʧʨʠʟʥʘʯʝʥʦʛʦ ʩʧʨʠʷʪʠ ʨʘʮʽʦʥʘʣʴʥʦʤʫ ʚʠʢʦʥʘʥʥʶ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʟ ʨʦʟʨʦʙʢʠ 

ʨʦʜʦʚʠʱ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʙʫʨʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʙʫʜʝ ʟʘʣʝʞʘʪʠ ʚʽʜ ʨʦʟʨʦʙʣʝʥʦʛʦ ʜʣʷ 

ʥʴʦʛʦ ʨʝʛʣʘʤʝʥʪʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʚʠʟʥʘʯʫʚʘʥʦʛʦ ʛʝʦʣʦʛʦ-ʪʝʭʥʽʯʥʠʤʠ ʯʠʥʥʠʢʘʤʠ 

ʧʨʦʚʝʜʝʥʥʷ ʙʫʨʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ, ʷʢʽ, ʚʣʘʩʥʝ ʽ ʚʠʩʪʫʧʘʶʪʴ ʟʘʩʦʙʦʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʫʧ 

ʜʦ ʢʦʨʠʩʥʠʭ ʧʣʘʩʪʦʚʠʭ ʬʣʶʾʜʽʚ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʚ ʟʝʤʥʠʭ ʥʘʜʨʘʭ. 

ʈʘʮʽʦʥʘʣʴʥʠʡ ʚʠʙʽʨ ʩʧʦʩʦʙʫ ʙʫʨʽʥʥʷ ʚ ʨʽʟʥʠʭ ʽʥʪʝʨʚʘʣʘʭ ʩʚʝʨʜʣʦʚʠʥʠ ˇʨʫʥʪʫʻʪʴʩʷ 

ʥʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʜʝʪʘʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʩʚʝʨʜʣʦʚʠʥʠ, ʛʝʦʣʦʛʦ-ʪʝʭʥʽʯʥʠʭ ʫʤʦʚ 

ʩʧʦʨʫʜʞʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʪʘ ʘʥʘʣʽʟʽ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʮʝʩʽʚ 

ʩʧʦʨʫʜʞʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ, ʱʦ ʚʞʝ ʧʨʠʡʥʷʪʽ ʜʦ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘ ʜʘʥʽʡ ʪʘ ʩʫʩʽʜʥʽʭ ʧʣʦʱʘʭ. 

ʂʨʠʪʝʨʽʻʤ ʨʘʮʽʦʥʘʣʴʥʦʩʪʽ ʩʧʦʩʦʙʫ ʙʫʨʽʥʥʷ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʤʽʥʽʤʘʣʴʥʫ ʩʦʙʽʚʘʨʪʽʩʪʴ 

ʦʜʠʥʠʮʽ ʜʦʚʞʠʥʠ ʧʨʦʭʦʜʢʠ ʟʘ ʧʦʚʥʦʛʦ ʚʠʢʣʶʯʝʥʥʷ ʧʨʦʷʚʫ ʫʩʢʣʘʜʥʝʥʴ ʽ ʘʚʘʨʽʡ. 

ʊʠʧʠ ʟʘʩʪʦʩʦʚʫʚʘʥʦʛʦ ʧʦʨʦʜʦʨʫʡʥʽʚʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʧʽʜʙʠʨʘʶʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʤʝʭʘʥʽʯʥʠʭ ʽ ʘʙʨʘʟʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʘʙʦ ʟʘ ʧʨʦʤʠʩʣʦʚʠʤʠ ʜʘʥʠʤʠ 

ʢʦʥʢʨʝʪʥʦʛʦ ʨʦʜʦʚʠʱʘ ʪʘ ʜʦʩʚʽʜʫ ʩʧʦʨʫʜʞʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʥʘ ʥʴʦʤʫ [2]. 

ʇʦʪʝʥʮʽʡʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʦʢʨʝʤʠʭ ʩʢʣʘʜʦʚʠʭ ʧʨʦʮʝʩʫ 

ʙʫʨʽʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʮʽʣʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʯʠʥʥʠʢʽʚ ʪʘ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʨʝʘʣʽʟʦʚʘʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʦʩʴʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʦʨʦʜʦʨʫʡʥʽʚʥʠʡ ʽʥʩʪʨʫʤʝʥʪ (ʜʣʷ 

ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ ʙʫʨʽʥʥʷ ʮʝ ʙʫʜʫʪʴ ʙʫʨʦʚʽ ʜʦʣʦʪʘ), ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʦʩʪʘʥʥʴʦʛʦ, 

ʚʠʪʨʘʪʠ ʧʨʦʤʠʚʘʣʴʥʦʾ ʨʽʜʠʥʠ ʽ ʧʘʨʘʤʝʪʨʽʚ ʾʾ ʷʢʦʩʪʽ. 

ʉʢʣʘʜʥʽ ʩʚʝʨʜʣʦʚʠʥʥʽ ʫʤʦʚʠ ʨʦʙʦʪʠ ʙʫʨʦʚʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ (ʧʦʨʦʜʦʨʫʡʥʽʚʥʠʡ 

ʽʥʩʪʨʫʤʝʥʪ , ʙʫʨʠʣʴʥʽ ʪʨʫʙʠ ʪʦʱʦ) ʪʘ ʥʘʟʝʤʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʧʨʠ ʙʫʨʽʥʥʽ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʩʚʝʨʜʣʦʚʠʥ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʣʽʢʚʽʜʘʮʽʾ ʫʩʢʣʘʜʥʝʥʴ (ʟʥʘʯʥʝ ʫʪʨʫʜʥʝʥʥʷ ʧʦʛʣʠʙʣʝʥʥʷ ʚʠʙʦʶ 

ʩʚʝʨʜʣʦʚʠʥʠ, ʚʠʢʣʠʢʘʥʝ ʧʦʨʫʰʝʥʥʷʤ ʩʪʘʥʫ ʨʦʟʛʣʷʜʫʚʘʥʦʾ ʩʧʝʮʠʬʽʯʥʦʾ ʛʽʨʩʴʢʦʾ ʚʠʨʦʙʢʠ) 

 ̔ʘʚʘʨʽʡ ʚ ʩʚʝʨʜʣʦʚʠʥʘʭ, ʚʠʩʫʚʘʶʪʴ ʥʠʟʢʫ ʩʧʝʮʠʬʽʯʥʠʭ ʚʠʤʦʛ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʽ ʧʦʨʷʜʢʫ 

ʚʝʜʝʥʥʷ ʙʫʨʦʚʠʭ ʨʦʙʽʪ ʽʟ ʜʦʪʨʠʤʘʥʥʷʤ ʚʽʜʧʦʚʽʜʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʥʦʨʤ. 
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ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɯʛʥʘʪʦʚ ɸ.ʆ., ʢ.ʪ.ʥ., ʜʦʮ. ʢʘʬʝʜʨʠ ʅɻɯɹ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʇʀʊɸʅʅʗ ʋɼʆʉʂʆʅɸʃɽʅʅʗ ʉʀʉʊɽʄʀ ʆʈɻɸʅɯɿɸʎɯɰ ʇʈʆʎɽʉɯɺ 

ʈʆɿʈʆɹʂʀ ʅɸʌʊʆɻɸɿʆɺʀʍ ʈʆɼʆɺʀʑ 

 

ʇʦʜʘʣʴʰʠʡ ʽʥʥʦʚʘʮʽʡʥʠʡ ʨʦʟʚʠʪʦʢ ʝʢʦʥʦʤʽʢʠ ʋʢʨʘʾʥʠ ʥʝʤʦʞʣʠʚʠʡ ʙʝʟ 

ʚʠʙʫʜʦʚʫʚʘʥʥʷ ʧʦʪʫʞʥʦʾ ʩʠʨʦʚʠʥʥʦʾ ʙʘʟʠ, ʫʢʨʽʧʣʝʥʥʷ ʷʢʦʾ ʧʦʪʨʝʙʫʻ, ʟʦʢʨʝʤʘ, ʜʦʩʠʪʴ 

ʟʥʘʯʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʦʙ'ʻʤʽʚ ʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʪʨʠʤʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥ. 

ʅʘʬʪʦʛʘʟʦʚʠʡ ʛʝʦʣʦʛʦʨʦʟʚʽʜʫʚʘʣʴʥʠʡ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʡ ʧʨʦʮʝʩʠ ï ʮʝ ʨʷʜ 

ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ, ʚʠʢʦʥʫʚʘʥʠʭ ʚ ʧʝʚʥʽʡ ʣʦʛʽʯʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʦʩʥʦʚʥʠʭ ʽ ʜʦʧʦʤʽʞʥʠʭ 

ʧʨʦʮʝʩʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʦʙʦʶ ʜʦʩʷʛʥʝʥʥʷ ʢʽʥʮʝʚʦʾ ʮʽʣʽ, ʘ ʩʘʤʝ ʚʽʜʢʨʠʪʪʷ ʪʘ 

ʝʢʩʧʣʫʘʪʘʮʽʶ ʧʨʦʤʠʩʣʦʚʦ-ʧʨʠʜʘʪʥʠʭ ʨʦʜʦʚʠʱ ʥʘʬʪʠ ʽ ʛʘʟʫ [1]. 

ɺʠʨʦʙʥʠʯʠʡ ʮʠʢʣ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ʥʝʤʦʞʣʠʚʠʡ ʙʝʟ ʧʨʦʚʝʜʝʥʥʷ ʦʧʝʨʘʮʽʡ ʟ 

ʨʫʡʥʫʚʘʥʥʷ ʛʽʨʩʴʢʦʾ ʧʦʨʦʜʠ ʥʘ ʚʠʙʦʾ ʦʟʥʘʯʝʥʦʾ ʩʧʝʮʠʬʽʯʥʦʾ ʛʽʨʩʴʢʦʾ ʚʠʨʦʙʢʠ. 

ʈʘʮʽʦʥʘʣʴʥʽʩʪʴ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʢʘʟʘʥʦʛʦ ʧʨʦʮʝʩʫ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʧʨʠʡʥʷʪʦʛʦ ʜʦ ʟʘʩʪʦʩʦʚʫʚʘʥʥʷ ʩʧʦʩʦʙʫ ʨʫʡʥʫʚʘʥʥʷ ʽ ʚʽʜʧʦʚʽʜʥʦʛʦ ʥʴʦʤʫ 

ʧʦʨʦʜʦʨʫʡʥʽʚʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ, ʨʝʞʠʤʫ ʮʠʨʢʫʣʷʮʽʾ ʽ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʤʠʚʘʣʴʥʠʭ ʨʽʜʠʥ. 

ʋʢʨʫʧʥʝʥʦ ʤʝʪʦʶ ʨʦʟʨʦʙʢʠ ʛʝʦʣʦʛʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʝʢʪʫ ʥʘ ʩʧʦʨʫʜʞʝʥʥʷ 

ʩʚʝʨʜʣʦʚʠʥʠ ʤʦʞʥʘ ʚʚʘʞʘʪʠ, ʩʝʨʝʜ ʽʥʰʦʛʦ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʝʷʢʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʧʨʦʪʽʢʘʶʪʴ ʚ ʩʪʦʚʙʫʨʽ ʩʚʝʨʜʣʦʚʠʥʠ, ʩʧʦʨʫʜʞʫʚʘʥʦʾ ʚ 

ʪʦʚʱʽ ʦʩʘʜʦʚʠʭ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ, ʧʨʠ ʮʠʨʢʫʣʷʮʽʾ ʧʨʦʤʠʚʘʣʴʥʠʭ ʨʽʜʠʥ ʽ ʬʦʨʤʫʣʶʚʘʥʥʽ ʥʘ 

ʾʭ ʦʩʥʦʚʽ ʘʜʝʢʚʘʪʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʭʦʜʽʚ ʛʽʜʨʘʚʣʽʯʥʦʾ ʧʨʦʛʨʘʤʠ ʧʨʦʤʠʚʘʥʥʷ 

ʩʚʝʨʜʣʦʚʠʥʠ, ʨʝʘʣʽʟʘʮʽʷ ʷʢʦʾ ʜʦʟʚʦʣʠʪʴ ʥʘʜʘʪʠ ʧʨʦʮʝʩʫ ʩʧʦʨʫʜʞʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ 

ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ ʤʽʨʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʽ ʝʢʦʥʦʤʽʯʥʦʩʪʽ. 

ɺʽʜʦʤʦ, ʱʦ ʛʦʣʦʚʥʠʤʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʟʘʜʘʯʘʤʠ ʨʘʮʽʦʥʘʣʽʟʘʮʽʾ ʢʦʤʧʣʝʢʩʫ 

ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʦʪʠ ʩʫʯʘʩʥʠʭ ʥʘʬʪʦʛʘʟʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʻ ʪʘʢʽ ʥʘʩʪʫʧʥʽ: ʷʢʦʤʦʛʘ 

ʝʬʝʢʪʠʚʥʽʰʝ ʚʠʢʦʥʘʥʥʷ ʟʘʧʣʘʥʦʚʘʥʠʭ ʛʝʦʣʦʛʦ-ʪʝʭʥʽʯʥʠʤ ʥʘʨʷʜʦʤ ʨʦʙʽʪ; ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʜʦʩʷʛʥʝʥʥʷ ʚʠʩʦʢʠʭ ʪʝʤʧʽʚ ʚʠʜʦʙʫʪʢʫ ʚʫʛʣʝʚʦʜʥʽʚ; ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʽʩʥʦʩʪʽ ʧʨʦʮʝʩʽʚ 

ʧʽʜʛʦʪʦʚʢʠ ʚʫʛʣʝʚʦʜʥʽʚ ʜʦ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʫ ʧʦʚʥʽʡ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʚʩʪʘʥʦʚʣʝʥʠʭ 

ʪʝʭʥʽʯʥʠʤʠ ʚʠʤʦʛʘʤʠ ʥʦʨʤ ʪʘ ʧʨʘʚʠʣ; ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʩʝʙʽʯʥʦʛʦ ʧʦʢʨʘʱʝʥʥʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ ʬʦʥʜʫ ʩʚʝʨʜʣʦʚʠʥ ʪʦʱʦ. 

ʉʠʩʪʝʤʘ ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʦʪʠ ʥʘʬʪʦʛʘʟʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ (ʨʦʟʚʽʜʢʘ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʷ) 

ʧʦʚʠʥʥʘ ʧʝʨʝʜʙʘʯʘʪʠ ʦʧʝʨʘʪʠʚʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʢʨʝʤʠʭ ʚʠʨʦʙʥʠʯʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʙʫʨʦʚʠʤ 

ʦʙʣʘʜʥʘʥʥʷʤ, ʽʥʩʪʨʫʤʝʥʪʦʤ ʽ ʤʘʪʝʨʽʘʣʘʤʠ [2]. 

ʇʨʠʡʥʷʪʽ ʜʦ ʨʦʟʛʣʷʜʫ ʜʞʝʨʝʣʘ ʚʠʨʦʙʥʠʯʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʦʚʦʜʷʪʴ, ʱʦ ʟʥʘʯʥʠʤ 

ʨʝʟʝʨʚʦʤ ʩʢʦʨʦʯʝʥʥʷ ʚʠʪʨʘʪ ʯʘʩʫ ʽ ʟʘʩʦʙʽʚ ʥʘ ʣʽʢʚʽʜʘʮʽʶ ʥʝʤʠʥʫʯʝ ʚʠʥʠʢʘʶʯʠʭ 

ʩʚʝʨʜʣʦʚʠʥʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʽ ʘʚʘʨʽʡ, ʻ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʧʨʦʤʠʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥ 

ʰʣʷʭʦʤ ʧʽʜʙʦʨʫ ʦʧʪʠʤʘʣʴʥʠʭ ʨʝʮʝʧʪʫʨ ʧʨʦʤʠʚʘʣʴʥʠʭ ʨʽʜʠʥ. 

ʉʠʩʪʝʤʥʘ ʨʘʮʽʦʥʘʣʽʟʘʮʽʷ ʟʘʩʘʜ ʧʨʦʮʝʩʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʤʠʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥ 

ʜʦʟʚʦʣʠʪʴ ʷʢʽʩʥʦ ʧʽʜʚʠʱʠʪʠ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʨʦʮʝʩʫ ʙʫʨʽʥʥʷ, ʘ ʩʘʤʝ 

ʤʝʭʘʥʽʯʥʫ ʰʚʠʜʢʽʩʪʴ ʙʫʨʽʥʥʷ ʽ ʧʨʦʭʦʜʢʫ ʥʘ ʧʦʨʦʜʦʨʫʡʥʽʚʥʠʡ ʽʥʩʪʨʫʤʝʥʪ, ʥʘʧʨʠʢʣʘʜ, ʟʘ 

ʨʘʭʫʥʦʢ ʟʥʘʯʥʦʛʦ ʟʤʝʥʰʝʥʥʷ ʧʠʪʦʤʠʭ ʚʠʪʨʘʪ ʝʥʝʨʛʽʾ ʥʘ ʨʫʡʥʫʚʘʥʥʷ ʧʦʨʦʜʠ. 
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and gas wells in difficult conditions. Dnipro: Zhurfond. 

2. ʂʦʨʦʚʷʢʘ ɭ.ɸ., ɯʛʥʘʪʦʚ ɸ.ʆ. ʇʨʦʛʨʝʩʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʩʧʦʨʫʜʞʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ. ï 

ɼʥʽʧʨʦ: ʅʊʋ "ɼʇ", 2020. ï 166 ʩ. 
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ʐʝʚʯʝʥʢʦ ʈ.ʉ., ʩʪʫʜʝʥʪ ʛʨ. 185ʤ-22-2 ʌʇʅʊ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɯʛʥʘʪʦʚ ɸ.ʆ., ʢ.ʪ.ʥ., ʜʦʮ. ʢʘʬʝʜʨʠ ʅɻɯɹ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ɺʀɺʏɽʅʅʗ ɼɽʗʂʀʍ ɽʌɽʂʊʀɺʅʀʍ ʊɽʍʅʆʃʆɻɯʏʅʀʍ ʉʍɽʄ ɺʀʂʆʅɸʅʅʗ 

ʉɺɽʈɼʃʆɺʀʅʅʀʍ ʈʆɹɯʊ ʇʈʀ ɽʂʉʇʃʋɸʊɸʎɯɰ ʈʆɼʆɺʀʑ ɺʋɻʃɽɺʆɼʅɯɺ 

 

ɼʦʚʦʣʽ ʚʜʘʣʠʤ ʩʧʦʩʦʙʦʤ ʟʥʘʯʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʤʝʭʘʥʽʯʥʦʾ ʰʚʠʜʢʦʩʪʽ ʙʫʨʽʥʥʷ ʧʨʠ 

ʩʧʦʨʫʜʞʝʥʥʽ ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʛʨʝʩʠʚʥʦʛʦ 

ʙʫʨʦʚʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ [1]. ʇʨʠ ʚʠʩʦʢʽʡ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ ʩʫʯʘʩʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʙʫʨʦʚʠʭ 

ʜʦʣʽʪ, ʜʦʚʞʠʥʘ ʨʝʡʩʫ ʚ ʧʨʦʮʝʩʽ ʙʫʨʽʥʥʷ ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʥʘ ʚʫʛʣʝʚʦʜʥʽ 

ʦʙʤʝʞʫʻʪʴʩʷ ʥʝʦʙʭʽʜʥʽʩʪʶ ʚʠʪʷʛʘʥʥʷ ʟʽ ʩʚʝʨʜʣʦʚʠʥʠ ʷʢʽʩʥʦʛʦ ʽ ʚ ʥʝʦʙʭʽʜʥʽʡ ʢʽʣʴʢʦʩʪʽ 

ʢʝʨʥʘ. ʆʜʥʠʤ ʟ ʽʩʪʦʪʥʠʭ ʰʣʷʭʽʚ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʩʧʫʩʢʦ-ʧʽʜʡʦʤʽʚ ʙʫʨʦʚʦʛʦ ʩʥʘʨʷʜʘ 

(ʉʇʆ), ʘ, ʦʪʞʝ, ʽ ʯʘʩʫ ʱʦ ʥʘ ʥʠʭ ʚʠʪʨʘʯʘʻʪʴʩʷ, ʻ ʙʫʨʽʥʥʷ ʩʥʘʨʷʜʘʤʠ ʟ ʪʘʢ ʟʚʘʥʠʤʠ 

ʟʥʽʤʥʠʤʠ ʛʨʫʥʪʦʥʦʩʢʘʤʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʪʷʛʘʥʥʷ ʢʝʨʥʘ ʧʦ ʢʦʣʦʥʽ 

ʙʫʨʠʣʴʥʠʭ ʪʨʫʙ ʙʝʟ ʾʾ ʨʦʟʙʦʨʫ ʪʘ ʧʽʜʡʦʤʫ ʥʘ ʧʦʚʝʨʭʥʶ [2]. ʇʨʦʧʦʥʫʻʪʴʩʷ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʩʧʝʮʽʘʣʴʥʘ ʩʭʝʤʘ ʩʧʦʨʫʜʞʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʧʝʮʽʘʣʴʥʦʛʦ 

ʧʦʨʦʜʦʨʫʡʥʽʚʥʦʛʦ ʢʦʣʦʥʢʦʚʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ. 

ʇʨʦʮʝʩ ʩʧʦʨʫʜʞʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʨʽʟʥʦʛʦ ʧʨʦʤʠʩʣʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʥʝʦʜʤʽʥʥʦ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʫʪʚʦʨʝʥʥʷʤ ʙʫʨʦʚʦʛʦ ʰʣʘʤʫ (ʟʨʫʡʥʦʚʘʥʘ ʧʦʨʦʜʦʨʫʡʥʽʚʥʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʛʽʨʩʴʢʘ ʧʦʨʦʜʘ). ɽʬʝʢʪʠʚʥʽʩʪʴ ʙʫʨʽʥʥʷ ʚ ʩʢʣʘʜʥʠʭ ʛʽʨʥʠʯʦ-ʛʝʦʣʦʛʽʯʥʠʭ 

ʫʤʦʚʘʭ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʙʫʜʝ ʟʘʣʝʞʘʪʠ ʚʽʜ ʷʢʽʩʥʦʾ ʦʯʠʩʪʢʠ ʚʠʙʦʶ ʩʚʝʨʜʣʦʚʠʥʠ ʽ ʩʘʤʦʾ 

ʧʨʦʤʠʚʘʣʴʥʦʾ ʨʽʜʠʥʠ ʚʽʜ ʰʣʘʤʫ. ʎʠʤ ʧʠʪʘʥʥʷʤ ʧʨʠʩʚʷʯʝʥʦ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʨʦʙʽʪ, ʚ 

ʷʢʠʭ ʦʩʥʦʚʥʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʚʩʪʘʥʦʚʣʝʥʥʶ ʥʝʦʙʭʽʜʥʦʾ ʰʚʠʜʢʦʩʪʽ ʚʠʩʭʽʜʥʦʛʦ ʧʦʪʦʢʫ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʠʥʦʩ ʯʘʩʪʠʥʦʢ ʚʠʙʫʨʝʥʥʦʾ ʧʦʨʦʜʠ [1]. 

ʋ ʚʠʧʘʜʢʫ ʧʨʦʭʦʜʞʝʥʥʷ ʤ'ʷʢʠʭ ʧʦʨʽʜ (ʛʣʠʥ, ʢʨʝʡʜʠ ʪʘ ʽʥ.) ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ 

ʫʢʨʫʧʥʝʥʥʷ ʜʨʽʙʥʠʭ ʯʘʩʪʠʥʦʢ ʚʠʙʫʨʝʥʦʾ ʧʦʨʦʜʠ ʰʣʷʭʦʤ ʾʭ ʟʣʠʧʘʥʥʷ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ 

ʨʽʟʢʦ ʟʥʠʞʫʻʪʴʩʷ ʟʜʘʪʥʽʩʪʴ ʧʨʦʤʠʚʘʣʴʥʦʾ ʨʽʜʠʥʠ ʚʠʥʦʩʠʪʠ ʰʣʘʤ ʟʽ ʩʚʝʨʜʣʦʚʠʥʠ. ʄʦʞʫʪʴ 

ʙʫʪʠ ʡ ʽʥʰʽ ʧʨʠʯʠʥʠ ʟʥʠʞʝʥʥʷ ʪʨʘʥʩʧʦʨʪʫʶʯʦʾ ʟʜʘʪʥʦʩʪʽ ʙʫʨʦʚʦʛʦ ʨʦʟʯʠʥʫ ʚʥʘʩʣʽʜʦʢ 

ʟʤʝʥʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʚʠʩʭʽʜʥʦʛʦ ʧʦʪʦʢʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʦʯʠʱʝʥʥʷ 

ʩʚʝʨʜʣʦʚʠʥʠ ʚʽʜ ʰʣʘʤʫ. ʅʘʡʯʘʩʪʽʰʝ ʮʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʢʘʚʝʨʥʘʭ, ʚ ʷʢʠʭ ʟʥʠʞʝʥʥʷ 

ʰʚʠʜʢʦʩʪʽ ʚʠʩʭʽʜʥʦʛʦ ʧʦʪʦʢʫ ʩʧʨʠʷʻ ʥʘʢʦʧʠʯʝʥʥʶ ʚ ʦʩʪʘʥʥʽʭ ʰʣʘʤʫ [2]. 

ɺʧʣʠʚ ʧʨʦʤʠʚʘʣʴʥʠʭ ʨʽʜʠʥ ʥʘ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʽ ʧʨʦʮʝʩʠ ʨʫʡʥʫʚʘʥʥʷ 

ʧʦʨʽʜ, ʦʙʫʤʦʚʣʝʥʠʡ ʚ ʦʩʥʦʚʥʦʤʫ ʘʜʩʦʨʙʮʽʻʶ ï ʧʽʜʚʠʱʝʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʻʾ ʦʜʥʦʛʦ ʟ 

ʢʦʤʧʦʥʝʥʪʽʚ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʤʝʞʽ ʨʦʟʜʽʣʫ ʬʘʟ. ɺʦʥʘ ʟʘʙʝʟʧʝʯʫʻ ʟʥʠʞʝʥʥʷ ʧʦʚʝʨʭʥʝʚʦʾ 

ʝʥʝʨʛʽʾ ʪʚʝʨʜʦʛʦ ʪʽʣʘ, ʟʤʽʥʶʻ ʩʠʣʠ ʟʚ'ʷʟʢʫ ʜʣʷ ʧʨʠʧʦʚʝʨʭʥʝʚʠʭ ʘʪʦʤʽʚ ʽ ʟʙʽʣʴʰʫʻ 

ʧʘʨʘʤʝʪʨʠ ʨʝʰʽʪʢʠ. ʃʘʙʦʨʘʪʦʨʥʠʤʠ ʤʝʪʦʜʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʤʦʞʥʘ ʚʠʚʯʠʪʠ ʩʫʪʥʽʩʪʴ 

ʧʨʦʮʝʩʽʚ, ʱʦ ʧʨʦʪʽʢʘʶʪʴ ʥʘ ʤʝʞʽ ʨʦʟʜʽʣʫ çʪʚʝʨʜʝ ʪʽʣʦ - ʨʽʜʠʥʘè. ʎʠʤʠ ʤʝʪʦʜʘʤʠ ʤʦʞʥʘ 

ʜʦʩʣʽʜʞʫʚʘʪʠ ʘʜʩʦʨʙʮʽʶ ʦʢʨʝʤʠʭ ʤʦʣʝʢʫʣ ʘʜʩʦʨʙʘʪʘ ʥʘ ʧʝʚʥʠʭ ʮʝʥʪʨʘʭ ʘʙʦ ʢʦʥʢʫʨʝʥʮʽʶ 

ʤʽʞ ʢʽʣʴʢʦʤʘ ʘʜʩʦʨʙʘʪʘʤʠ ʟʘ ʦʢʨʝʤʽ ʮʝʥʪʨʠ ʘʜʩʦʨʙʮʽʾ. ʇʦʚʝʨʭʥʽ ʙʽʣʴʰʦʩʪʽ ʘʜʩʦʨʙʝʥʪʽʚ 

ʭʽʤʽʯʥʦ ʥʝʦʜʥʦʨʽʜʥʽ, ʪʘʢ ʷʢ ʥʘ ʥʠʭ ʟʥʘʭʦʜʷʪʴʩʷ ʨʽʟʥʽ ʮʝʥʪʨʠ ʟ ʚʠʩʦʢʦʶ ʽ ʥʠʟʴʢʦʶ 

ʝʥʝʨʛʽʻʶ ʘʜʩʦʨʙʮʽʾ, ʷʢ ʧʦʣʷʨʥʽ, ʪʘʢ ʽ ʥʝʧʦʣʷʨʥʽ ʛʨʫʧʠ. ɿʘʣʝʞʥʦ ʚʽʜ ʭʽʤʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ 

ʢʦʤʧʦʥʝʥʪʽʚ ʚʟʘʻʤʦʜʽʶʯʠʭ ʩʠʩʪʝʤ, ʤʽʞ ʤʦʣʝʢʫʣʘʤʠ ʘʜʩʦʨʙʘʪʘ ʽ ʧʦʚʝʨʭʥʝʶ ʘʜʩʦʨʙʝʥʪʫ 

ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʟʚ'ʷʟʢʫ ʨʽʟʥʠʭ ʪʠʧʽʚ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 

1. Aziukovskyi O.O., Koroviaka Ye.A., Ihnatov A.O. (2023). Drilling and operation of oil 

and gas wells in difficult conditions. Dnipro: Zhurfond. 

2. ʂʦʨʦʚʷʢʘ ɭ.ɸ., ɯʛʥʘʪʦʚ ɸ.ʆ. ʇʨʦʛʨʝʩʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʩʧʦʨʫʜʞʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ. ï 

ɼʥʽʧʨʦ: ʅʊʋ "ɼʇ", 2020. ï 166 ʩ.  
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ʐʣʠʢʦʚ ʄ.ʆ.,  ʩʪʫʜʝʥʪ ʛʨ. 185ʤ-22-2 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʉʫʜʘʢʦʚʘ ɼ.ɸ., ʢ.ʪ.ʥ., ʩ.ʥ.ʩ. ʢʘʬʝʜʨʠ ʥʘʬʪʦʛʘʟʦʚʦʾ ʽʥʞʝʥʝʨʽʾ ʪʘ ʙʫʨʽʥʥʷ  

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 
 

ɯʅɺɽʈʉʅɯ ɻʈɸɺɯʁʅɯ ʌɯʃʔʊʈʀ ɺʆɼʆɿɸɹɯʈʅʀʍ ʉɺɽʈɼʃʆɺʀʅ 
 

ʋ ʤʝʛʘʧʦʣʽʩʘʭ ʋʢʨʘʾʥʠ ʫ ʟʚ'ʷʟʢʫ ʟʽ ʩʢʣʘʜʥʦʶ ʝʢʦʣʦʛʽʯʥʦʶ ʩʠʪʫʘʮʽʻʶ, ʱʦ ʦʙʫʤʦʚʣʝʥʘ 

ʭʽʤʽʯʥʠʤʠ ʪʘ ʨʘʜʽʦʘʢʪʠʚʥʠʤʠ ʟʘʙʨʫʜʥʝʥʥʷʤʠ ʧʠʪʥʠʭ ʚʦʜ, ʽʩʥʫʻ ʧʨʦʙʣʝʤʘ ʩʪʚʦʨʝʥʥʷ 

ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʜʣʷ ʙʶʚʝʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. ʋ ʂʠʾʚʩʴʢʦʤʫ, 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʤʫ, ɿʘʧʦʨʽʟʴʢʦʤʫ, ʆʜʝʩʴʢʦʤʫ, ʍʝʨʩʦʥʩʴʢʦʤʫ, ʄʠʢʦʣʘʾʚʩʴʢʦʤʫ ʪʘ 

ʽʥʰʠʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ ʽʩʥʫʻ ʟʥʘʯʥʠʡ ʜʝʬʽʮʠʪ ʧʠʪʥʠʭ ʧʽʜʟʝʤʥʠʭ ʚʦʜ. 

ʋ ʧʽʚʜʝʥʥʠʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ ʯʘʩʪʢʦʚʦ ʘʙʦ ʧʦʚʥʽʩʪʶ ʧʨʠʚʽʟʥʫ ʧʠʪʥʫ ʚʦʜʫ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʙʣʠʟʴʢʦ 500 ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ. ɿ ʥʠʭ: 

- ʚ ʆʜʝʩʴʢʽʡ ʦʙʣʘʩʪʽ (ʧʝʨʝʚʘʞʥʦ ʥʘ ʧʽʚʜʝʥʥʠʡ ʟʘʭʽʜ) ï 80 ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ; 

- ʫ ʄʠʢʦʣʘʾʚʩʴʢʽʡ ʦʙʣʘʩʪʽ (ʥʘ ʧʽʚʥʦʯʽ ʪʘ ʚ ʮʝʥʪʨʽ) ï 180 ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ; 

- ʫ ʍʝʨʩʦʥʩʴʢʽʡ ʦʙʣʘʩʪʽ (ʥʘ ʧʽʚʥʦʯʽ) ï 70 ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ [1, 2]. 

ʆʩʪʘʥʥʽ ʨʦʢʠ ʟʘ ʨʘʭʫʥʦʢ ʨʦʙʽʪ ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ ʟʘʨʫʙʽʞʥʠʭ ʜʦʩʣʽʜʥʠʢʽʚ ʪʝʭʥʦʣʦʛʽʷ 

ʩʧʦʨʫʜʞʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʥʘ ʚʦʜʫ ʥʘʙʫʣʘ ʥʘʣʝʞʥʦʛʦ ʨʦʟʚʠʪʢʫ. ɸʣʝ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʮʝ, 

ʥʠʟʢʘ ʧʠʪʘʥʴ ʟʘʣʠʰʘʶʪʴʩʷ ʥʝ ʚʠʚʯʝʥʠʤʠ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʥʝ ʽʩʥʫʻ ʥʘʜʽʡʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʩʪʚʦʨʝʥʥʷ ʛʨʘʚʽʡʥʦʛʦ ʬʽʣʴʪʨʘ ʟ ʷʢʽʩʥʠʤ ʛʨʘʚʽʡʥʠʤ ʦʙʩʠʧʘʥʥʷʤ. 

ʅʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʬʽʣʴʪʨʠ, ʩʧʦʨʫʜʞʫʚʘʥʽ ʥʘ ʚʠʙʦʾ ʩʚʝʨʜʣʦʚʠʥʠ. ʊʘʢʽ 

ʬʽʣʴʪʨʠ ʤʘʶʪʴ ʪʘʢʽ ʥʝʜʦʣʽʢʠ [3-5]: ʩʢʣʘʜʥʽʩʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʾ ʜʦʩʪʘʚʢʠ ʛʨʘʚʽʶ ʚ 

ʽʥʪʝʨʚʘʣ ʬʦʨʤʫʚʘʥʥʷ ʦʙʩʠʧʘʥʥʷ, ʧʦʧʘʜʘʥʥʷ ʫ ʛʨʘʚʽʡʥʦʤʫ ʰʘʨʽ ʚʝʣʠʢʦʛʦ ʦʙʩʷʛʫ 

ʩʪʦʨʦʥʥʽʭ ʜʦʤʽʰʦʢ; ʬʦʨʤʫʚʘʥʥʷ ʫ ʛʨʘʚʽʡʥʦʤʫ ʰʘʨʽ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʧʦʨʦʞʥʠʥ ʽ 

ʚʽʜʢʨʠʪʠʭ ʢʘʥʘʣʽʚ, ʱʦ ʚʝʜʫʪʴ ʜʦ ʧʽʩʢʫʚʘʥʥʷ; ʩʢʣʘʜʥʽʩʪʴ ʮʝʥʪʨʫʚʘʥʥʷ ʬʽʣʴʪʨʦʚʦʾ ʢʦʣʦʥʠ, 

ʩʢʣʘʜʥʽʩʪʴ ʫʩʪʘʥʦʚʢʠ ʬʽʣʴʪʨʦʚʦʾ ʢʦʣʦʥʠ ʪʘʡʢʦʤ; ʨʦʟʰʘʨʫʚʘʥʥʷ ʛʨʘʚʽʶ. 

ʆʜʥʘʢ ʧʨʠ ʥʝʚʠʩʦʢʽʡ ʷʢʦʩʪʽ ʛʨʘʚʽʡʥʦʛʦ ʰʘʨʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʽ ʩʧʦʩʦʙʠ ʜʦʟʚʦʣʷʶʪʴ 

ʩʧʨʦʩʪʠʪʠ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʩʧʦʨʫʜʞʝʥʥʷ ʛʨʘʚʽʡʥʦʛʦ ʬʽʣʴʪʨʘ, ʧʨʠ ʮʴʦʤʫ ʪʘʢʽ 

ʬʽʣʴʪʨʠ ʙʫʜʫʪʴ ʤʘʪʠ ʥʝʟʥʘʯʥʠʡ ʛʽʜʨʘʚʣʽʯʥʠʡ ʦʧʽʨ ʽ ʤʘʢʩʠʤʘʣʴʥʫ ʧʦʚʝʨʭʥʶ.  

ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʩʧʦʨʫʜʞʝʥʥʷ ʛʨʘʚʽʡʥʦʛʦ ʬʽʣʴʪʨʘ ʚ ʩʚʝʨʜʣʦʚʠʥʽ ʧʨʠ 

ʢʦʤʙʽʥʦʚʘʥʽʡ ʮʠʨʢʫʣʷʮʽʾ ʨʽʜʠʥʠ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʷʢʽʩʥʠʡ ʰʘʨ ʛʨʘʚʽʡʥʦʛʦ ʦʙʩʠʧʘʥʥʷ, 

ʧʨʦʪʝ ʮʷ ʪʝʭʥʦʣʦʛʽʷ ʚʠʤʘʛʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʦʛʦ ʩʚʝʨʜʣʦʚʠʥʥʦʛʦ ʪʘ ʧʦʚʝʨʭʥʝʚʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʚʝʜʝ ʜʦ ʟʥʘʯʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʚʘʨʪʦʩʪʽ ʨʦʙʽʪ.  

ɹʣʦʢʦʚʽ ʬʽʣʴʪʨʠ ʧʦʨʷʜ ʟʽ ʩʚʦʾʤʠ ʧʝʨʝʚʘʛʘʤʠ ʤʘʶʪʴ ʨʷʜ ʽʩʪʦʪʥʠʭ ʥʝʜʦʣʽʢʽʚ. ʇʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʙʣʦʢʦʚʠʭ ʬʽʣʴʪʨʽʚ ʦʜʝʨʞʫʶʪʴ ʥʘ ʚʠʙʦʾ ʬʽʣʴʪʨʠ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ. ʆʜʥʘʢ ʪʘʢʠʡ 

ʬʽʣʴʪʨ ʤʘʻ ʤʘʣʫ ʚʦʜʦʟʘʭʦʧʣʶʶʯʫ ʧʦʚʝʨʭʥʶ, ʙʽʣʴʰʽ ʛʽʜʨʘʚʣʽʯʥʽ ʦʧʦʨʠ ʪʘ ʤʝʥʰʫ 

ʝʬʝʢʪʠʚʥʫ ʧʦʨʠʩʪʽʩʪʴ. ʇʨʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʙʣʦʢʦʚʠʭ ʬʽʣʴʪʨʽʚ ʥʝʙʘʞʘʥʽ ʜʠʥʘʤʽʯʥʽ ʥʘ 

ʤʘʪʝʨʽʘʣ ʦʙʩʠʧʮʽ. ʏʝʨʝʟ ʨʷʜ ʚʠʱʝʦʧʠʩʘʥʠʭ ʥʝʜʦʣʽʢʽʚ ʝʢʦʥʦʤʽʯʥʘ ʜʦʮʽʣʴʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ ʬʽʣʴʪʨʘ ʧʨʘʢʪʠʯʥʦ ʯʘʩʪʦ ʩʪʘʚʠʪʴʩʷ ʧʽʜ ʩʫʤʥʽʚ [6,7]. 

ɺ ʦʩʥʦʚʫ ʨʦʙʦʪʠ ʧʦʢʣʘʜʝʥʦ ʽʜʝʶ ʩʪʚʦʨʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʚʠʛʦʪʦʚʣʝʥʥʷ ʝʣʝʤʝʥʪʘ 

ʛʨʘʚʽʡʥʦʛʦ ʬʽʣʴʪʨʘ ʙʣʦʢʦʚʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʟʽ ʟʚ'ʷʟʢʦʤ ʛʨʘʚʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʤʦʥʦʣʽʪ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚ'ʷʞʫʯʦʾ ʨʝʯʦʚʠʥʠ ʥʘ ʩʠʣʽʢʘʪʥʽʡ ʦʩʥʦʚʽ, ʟ ʧʦʜʘʣʴʰʦʶ ʫʩʪʘʥʦʚʢʦʶ ʡʦʛʦ ʚ 

ʩʚʝʨʜʣʦʚʠʥʽ ʽ ʧʝʨʝʭʦʜʦʤ ʛʨʘʚʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʤʦʥʦʣʽʪʥʦʛʦ ʩʪʘʥʫ ʚ ʧʫʭʢʝ ʫ ʟʚ'ʷʟʢʫ ʟ 

ʨʦʟʯʠʥʝʥʥʷʤ ʚ'ʷʞʫʯʦʛʦ ʧʣʘʩʪʠ. ʈʦʟʨʦʙʣʝʥʘ ʪʝʭʥʦʣʦʛʽʷ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʦʙʣʘʜʥʘʥʥʷ 

ʩʚʝʨʜʣʦʚʠʥ ʽʥʚʝʨʩʥʠʤʠ ʛʨʘʚʽʡʥʠʤʠ ʬʽʣʴʪʨʘʤʠ (ɯɻʌ) ʚ ʽʥʪʝʨʚʘʣʽ ʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʛʦʨʠʟʦʥʪʫ, ʧʨʝʜʩʪʘʚʣʝʥʦʛʦ ʪʦʥʢʦʟʝʨʥʠʩʪʠʤʠ ʧʽʩʢʘʤʠ [2]. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʪʘʢʽ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʦʧʝʨʘʮʽʾ: ʚʠʛʦʪʦʚʣʝʥʥʷ ʥʘ ʜʝʥʥʽʡ ʧʦʚʝʨʭʥʽ ʝʣʝʤʝʥʪʠ ʬʽʣʴʪʨʘ ʙʣʦʢʦʚʦʾ ʢʦʥʩʪʨʫʢʮʽʾ; 

ʩʢʣʘʜʘʥʥʷ ʨʦʙʦʯʦʾ ʯʘʩʪʠʥʠ ɯɻʌ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʩʝʢʮʽʡ, ʟʽʙʨʘʥʠʭ ʟ ʝʣʝʤʝʥʪʽʚ; 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ɯɻʌ ʩʪʦʚʙʫʨʦʤ ʩʚʝʨʜʣʦʚʠʥʠ ʜʦ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʛʦʨʠʟʦʥʪʫ; ʧʦʩʘʜʢʫ ɯɻʌ 

ʫ ʚʦʜʦʧʨʠʡʤʘʣʴʥʫ ʯʘʩʪʠʥʫ ʩʚʝʨʜʣʦʚʠʥʠ [10, 11]. 



ʉɽʂʎɯʗ ï ʊɽʍʅʆʃʆɻɯɰ ɺʀɼʆɹʋʊʂʋ, ʇɽʈɽʈʆɹʂʀ ʊɸ ʊʈɸʅʉʇʆʈʊʋɺɸʅʅʗ ʂʆʈʀʉʅʀʍ ʂʆʇɸʃʀʅ 

ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  

çʄʆʃʆɼʔ: ʅɸʋʂɸ ʊɸ ɯʅʅʆɺɸʎɯɰè, 22-24 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. 

71 

ʈʦʟʨʦʙʣʝʥʘ ʪʝʭʥʦʣʦʛʽʷ ʜʦʟʚʦʣʷʻ ʦʙ'ʻʜʥʘʪʠ ʧʝʨʝʚʘʛʠ ʬʽʣʴʪʨʽʚ, ʱʦ ʩʧʦʨʫʜʞʫʶʪʴʩʷ ʷʢ ʥʘ 

ʧʦʚʝʨʭʥʽ, ʪʘʢ ʽ ʚ ʩʚʝʨʜʣʦʚʠʥʽ. ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʷʢʽʩʥʦʛʦ ʛʨʘʚʽʡʥʦʛʦ ʰʘʨʫ ʽʟ ʟʘʜʘʥʠʤʠ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ, ʛʽʜʨʘʚʣʽʯʥʠʤʠ, ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʦʣʝʛʰʫʻʪʴʩʷ ʟʘʚʜʘʥʥʷ 

ʜʦʩʪʘʚʢʠ ʛʨʘʚʽʶ ʥʘ ʟʘʙʽʡ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʦʛʦ ʩʚʝʨʜʣʦʚʠʥʥʦʛʦ ʪʘ ʧʦʚʝʨʭʥʝʚʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʩʪʚʦʨʝʥʠʡ ʰʘʨ ʛʨʘʚʽʡʥʦʾ ʦʙʩʠʧʢʠ ʤʘʻ ʥʝʟʥʘʯʥʽ ʛʽʜʨʘʚʣʽʯʥʽ ʦʧʦʨʠ ʽ 

ʙʽʣʴʰʫ ʚʦʜʦʟʘʭʦʧʣʶʶʯʫ ʧʦʚʝʨʭʥʶ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʦʛʦ ʬʽʣʴʪʨʘ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ 

ʷʢʽʩʪʴ ʨʦʙʽʪ ʧʨʠ ʩʧʦʨʫʜʞʝʥʥʽ ʩʚʝʨʜʣʦʚʠʥ ʟ ʛʨʘʚʽʡʥʠʤ ʦʙʩʠʧʘʥʥʷʤ, ʟʤʝʥʰʠʪʴ ʯʘʩ ʥʘ ʾʭ 

ʩʧʦʨʫʜʞʝʥʥʷ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʠʪʴ ʨʽʚʝʥʴ ʧʦʧʝʨʝʜʞʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʚʽʜ ʧʽʩʢʫʚʘʥʥʷ, ʱʦ 

ʧʨʠʟʚʝʜʝ ʜʦ ʟʤʝʥʰʝʥʥʷ ʚʘʨʪʦʩʪʽ ʨʦʙʽʪ ʪʘ ʚʠʢʣʶʯʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʚʠʪʨʘʪ, ʧʦʚ'ʷʟʘʥʠʭ ʟ 

ʣʽʢʚʽʜʘʮʽʻʶ ʘʚʘʨʽʾ ʪʘ ʨʦʙʽʪ. ʧʦʚ'ʷʟʘʥʠʭ ʽʟ ʧʝʨʝʦʙʣʘʜʥʘʥʥʷʤ ʩʚʝʨʜʣʦʚʠʥ [5-10]. 
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ʐʫʤʦʚ ɸ.ʉ., ʘʩʧʽʨʘʥʪ ʛʨ. 185ɸ-22-10 

ʅʽʢʽʪʝʥʢʦɺ.ʉ., ʩʪʫʜʝʥʪ ʛʨ. 185ʤ-22-2 

ʅʘʫʢʦʚʽ ʢʝʨʽʚʥʠʢʠ:  ʉʫʜʘʢʦʚ ɸ.ʂ., ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʥʘʬʪʦʛʘʟʦʚʦʾ ʽʥʞʝʥʝʨʽʾ 

ʪʘ ʙʫʨʽʥʥʷ; ʈʘʩʮʚʻʪʘʻʚ ɺ.ʆ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʥʘʬʪʦʛʘʟʦʚʦʾ ʽʥʞʝʥʝʨʽʾ ʪʘ 

ʙʫʨʽʥʥʷ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ "ɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ", ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʈɽɿʋʃʔʊɸʊʀɼʆʉʃɯɼɾɽʅʔ ʇʈʆʎɽʉʋ ɹʋʈɯʅʅʗ ʈʆɿɺɯɼʋɺɸʃʔʅʆɰ 

ʉɺɽʈɼʃʆɺʀʅʀ ʊɸ ʈɽʂʆʄɽʅɼɸʎɯɰ ʑʆɼʆ ʇʈʆɽʂʊʋɺɸʅʅʗ 

ɻɯɼʈʆɻɽʆʃʆɻɯʏʅʆɰ ʉɺɽʈɼʃʆɺʀʅʀ  ʅɸ ɼɯʃʗʅʎɯ ɼʅɯʇʈʆɺʉʔʂʆɻʆ 

ʈɸʁʆʅʋ ʄɯʉʊʆ ɺɯʃʔʅʆɻɯʈʉʔʂ 

 

ɼʦʩʣʽʜʥʠʮʴʢʘ ʨʦʙʦʪʘ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘʥʘ ʜʽʣʷʥʮʽ ʤ. ɺʽʣʴʥʦʛʽʨʩʴʢ, ʚʫʣ. ʉʪʝʧʦʚʘ, ʙʫʜ. 

12, ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʚ ʫʤʦʚʘʭ ʊʆɺ ʅʘʫʢʦʚʦ-ʚʠʨʦʙʥʠʯʝ ʧʽʜʧʨʠʻʤʩʪʚʦ 

çɼʥʽʧʨʦʛʽʜʨʦʛʝʦʣʦʛʽʷè. 

ɹʫʨʽʥʥʷ ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʙʫʨʦʚʦʶ ʫʩʪʘʥʦʚʢʦʶ ʋʈɹ-2,5ɸ. 

ʇʨʦʤʠʚʘʣʴʥʘ ʨʽʜʠʥʘ ʩʚʝʨʜʣʦʚʠʥʠ ï ʥʦʨʤʘʣʴʥʠʡ ʛʣʠʥʠʩʪʠʡ ʨʦʟʯʠʥ. 

ʂʦʥʩʪʨʫʢʮʽʷ ʩʚʝʨʜʣʦʚʠʥʠ ʦʜʥʦʩʪʫʧʝʥʝʚʘ.  

ɻʣʠʙʠʥʘ ʨʦʟʚʽʜʫʚʘʣʴʥʦʾ ʩʚʝʨʜʣʦʚʠʥʠ - 118,65 ʤ, ʜʽʘʤʝʪʨ ʙʫʨʽʥʥʷ - 132,0 ʤʤ.  

ʊʝʭʥʦʣʦʛʽʯʥʽ ʨʝʞʠʤʠ ʙʫʨʦʚʦʾ ʫʩʪʘʥʦʚʢʠ (ʪʘʙʣ.1). 

 

ʊʘʙʣʠʮʷ 1.ʊʝʭʥʦʣʦʛʽʯʥʽ ʨʝʞʠʤʠ ʙʫʨʽʥʥʷ 

ʏʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ, ʦʙ/ʭʚ 120 

ʐʚʠʜʢʽʩʪʴ ʧʽʜʡʦʤʫ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ, ʤ/ʩ   0,8 

ʆʩʴʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʽʥʩʪʨʫʤʝʥʪ, ʢʅ 120 

ʅʘʧʦʚʥʝʥʥʷ ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ, ʣ/ʭʚ. 90 

 

ʍʨʦʥʦʤʝʪʨʠʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ ʢʘʨʦʪʘʞ ʩʚʝʨʜʣʦʚʠʥʠ (ʨʠʩ.1) ʨʦʙʠʣʠ ʜʣʷ ʪʦʛʦ, 

ʱʦʙ ʚʠʟʥʘʯʠʪʠ ʚʤʽʩʪ ʧʦʨʽʜ, ʩʪʘʪʠʯʥʠʡ ʨʽʚʝʥʴ ʚʦʜʠ ʪʘ ʯʘʩ ʙʫʨʽʥʥʷ ʨʦʟʚʽʜʫʚʘʣʴʥʦʾ 

ʩʚʝʨʜʣʦʚʠʥʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʦʾ ʩʚʝʨʜʣʦʚʠʥʠ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ 

ʮʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʙʫʜʦʚʘʥʦ ʛʨʘʬʽʢ (ʨʠʩ.2). 

 

 
ʈʠʩʫʥʦʢ 1 ïʂʘʨʦʪʘʞ ʨʦʟʚʽʜʫʚʘʣʴʥʦʾ ʩʚʝʨʜʣʦʚʠʥʠ 
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ʈʠʩʫʥʦʢ 2 ï ɻʨʘʬʽʢ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ 

 

ʅʘ ʛʨʘʬʽʢʫ (ʨʠʩ. 2) ʧʦʢʘʟʘʥʦ, ʱʦ ʰʪʘʥʛʠ 4,5,6 ʙʫʨʠʣʠʩʷ ʟʥʘʯʥʦ ʜʦʚʰʝ ʥʽʞ ʽʥʰʽ 

ʰʪʘʥʛʠ. ʎʝ ʧʦʢʘʟʫʻ, ʱʦ ʥʘ ʛʣʠʙʠʥʽ 22,15 - 31,65 ʤ ʟʥʘʭʦʜʠʪʴʩʷ ʙʽʣʴʰ ʪʚʝʨʜʘ ʛʣʠʥʘ. 

ʉʪʘʪʠʯʥʠʡ ʨʽʚʝʥʴ ʚʦʜʠ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʛʣʠʙʠʥʽ 57 ʤ. 

ʂʘʨʦʪʘʞ ʩʚʝʨʜʣʦʚʠʥʠ (ʨʠʩ. 1) ʧʦʢʘʟʫʻ, ʱʦ ʨʝʢʦʤʝʥʜʦʚʘʥʠʡ ʽʥʪʝʨʚʘʣ ʜʣʷ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʰʘʨʽʚ ʥʘ ʚʦʜʫ ʚ ʽʥʪʝʨʚʘʣʽ 70,02-83,7 ʤ. 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʚʽʜʫʚʘʣʴʥʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ʪʘ ʚʠʤʦʛʠ ʟʘʤʦʚʥʠʢʘ, 

ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʥʠʟʢʫ ʨʽʰʝʥʴ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʦʾ ʩʚʝʨʜʣʦʚʠʥʠ (ʨʠʩ. 3), ʘ 

ʩʘʤʝ: 

1. ɼʣʷ ʦʙʩʘʜʥʦʾ ʢʦʣʦʥʠ - ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʫ ʩʚʝʨʜʣʦʚʠʥʫ ʩʣʽʜ ʙʫʨʠʪʠ ʰʘʨʦʰʢʦʶ, 

ʜʽʘʤʝʪʨʦʤ 295,9 ʤʤ ʟ ʙʫʨʦʚʠʤ ʨʦʟʯʠʥʦʤ (ʛʣʠʥʠʩʪʠʡ); 

2. ɼʣʷ ʬʽʣʴʪʨʦʚʦʾ ʢʦʣʦʥʠ -  ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʫ ʩʚʝʨʜʣʦʚʠʥʫ ʩʣʽʜ ʙʫʨʠʪʠ ʰʘʨʦʰʢʦʶ, 

ʜʽʘʤʝʪʨʦʤ 139,7 ʤʤ ʟ ʙʫʨʦʚʠʤ ʨʦʟʯʠʥʦʤ (ʛʣʠʥʠʩʪʠʡ). 

3. ʋʩʪʘʥʦʚʠʪʠ ʦʙʩʘʜʥʫ ʢʦʣʦʥʫ ʥʘ ʛʣʠʙʠʥʫ 51 ʤ, ʜʽʘʤʝʪʨ ʦʙʩʘʜʥʦʾ ʪʨʫʙʠ 160 ʤʤ; 

4. ʋʩʪʘʥʦʚʠʪʠ ʬʽʣʴʪʨʦʚʫ ʢʦʣʦʥʫ ʟ ʚʽʜʩʪʽʡʥʠʢʦʤ ʥʘ ʛʣʠʙʠʥʫ 101,6 ʤ, ʜʽʘʤʝʪʨ 

ʬʽʣʴʪʨʦʚʦʾ ʪʨʫʙʠ 125 ʤʤ. 

5. ʋʩʪʘʥʦʚʠʪʠ ʬʽʣʴʪʨʠ ʜʣʷ ʦʯʠʱʝʥʥʷ ʚʦʜʠ ʥʘ ʛʣʠʙʠʥʫ 60-70 ʤ ʽ ʥʘ ʛʣʠʙʠʥʫ 80-

90 ʤ. 

 
ʈʠʩʫʥʦʢ 3 ï ʇʨʦʝʢʪ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʦʾ ʩʚʝʨʜʣʦʚʠʥʠ (ʝʩʢʽʟ) 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 

1. ɻʝʦʣʦʛʦʨʦʟʚʽʜʫʚʘʣʴʥʘ ʩʧʨʘʚʘ ʽ ʪʝʭʥʽʢʘ ʙʝʟʧʝʢʠ: ʥʘʚʯ. ʅʘʚʯ. ʧʦʩʽʙʥʠʢ / ʇ.ʇ. 

ɺʠʨʚʽʥʩʴʢʠʡ, ʖ.ʃ. ʂʫʟʽʥ, ɺ.ʃ. ʍʦʤʝʥʢʦ,2010. - 368 ʩ. 
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ʉɽʂʎɯʗ ï ʊɽʍʅʆʃʆɻɯɰ ɺʀɼʆɹʋʊʂʋ, ʇɽʈɽʈʆɹʂʀ ʊɸ ʊʈɸʅʉʇʆʈʊʋɺɸʅʅʗ ʂʆʈʀʉʅʀʍ ʂʆʇɸʃʀʅ 

ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  

çʄʆʃʆɼʔ: ʅɸʋʂɸ ʊɸ ɯʅʅʆɺɸʎɯɰè, 22-24 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. 

74 

ʋɼʂ 622.24.051 

 

ʗʰʠʥ ʄ. ɼ.,  ʩʪʫʜʝʥʪ ʛʨ. 185ʤ-22-1 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʉʫʜʘʢʦʚ ɸ.ʂ., ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʥʘʬʪʦʛʘʟʦʚʦʾ ʽʥʞʝʥʝʨʽʾ ʪʘ 

ʙʫʨʽʥʥʷ  

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ɺɼʆʉʂʆʅɸʃɽʅʅʗ ɯʄʇʋʃʔʉʅɯ ʊɽʍʅʆʃʆɻɯɰ ɹʋʈɯʅʅʗ ʉɺɽʈɼʃʆɺʀʅ ɿ 

ʇɽʈɽʄɯʅʅʆʖ ɺʀʊʈɸʊʆʖ ʇʈʆʄʀɺɸʃʔʅʆɰ ʈɯɼʀʅʀ 

 

ʅʝʟʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ ʙʫʨʽʥʥʷ ʚʠʨʦʙʥʠʯʠʡ ʮʠʢʣ ʩʧʦʨʫʜʠ ʛʝʦʣʦʛʦʨʦʟʚʽʜʫʚʘʣʴʥʦʾ 

ʩʚʝʨʜʣʦʚʠʥʠ ʧʦʚʠʥʝʥ ʛʘʨʘʥʪʫʚʘʪʠ ʚʠʩʦʢʽ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʙʫʨʦʚʠʭ ʨʦʙʽʪ. 

ɺ ʫʤʦʚʘʭ ʧʦʛʣʠʥʘʥʥʷ ʧʨʦʤʠʚʘʣʴʥʦʾ ʨʽʜʠʥʠ ʚʠʢʦʥʘʥʥʷ ʮʽʻʾ ʚʠʤʦʛʠ ʨʽʟʢʦ ʫʩʢʣʘʜʥʶʻʪʴʩʷ. 

ʆʩʦʙʣʠʚʦ ʩʢʣʘʜʥʦ ʚʠʢʦʥʫʚʘʪʠ ʙʫʨʦʚʽ ʨʦʙʦʪʠ ʫ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʟʘ ʷʢʠʭ-ʥʝʙʫʜʴ 

ʧʨʠʯʠʥ ʥʝʤʦʞʣʠʚʦ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʭʽʜ ʧʨʦʤʠʚʘʣʴʥʦʾ ʨʽʜʠʥʠ ʥʘ ʜʝʥʥʫ ʧʦʚʝʨʭʥʶ. ʋ ʪʘʢʦʤʫ 

ʨʘʟʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚʥʫʪʨʽʰʥʴʦʩʚʝʨʜʣʦʚʠʥʥʫ ʧʨʦʤʠʚʢʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʛʨʫʞʥʠʭ ʥʘʩʦʩʽʚ. 

ʇʨʦʪʝ ʧʨʠ ʧʨʦʤʠʚʮʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʧʨʦʤʠʚʘʣʴʥʦʾ ʨʽʜʠʥʠ. 

ɸʥʘʣʽʟ ʽ ʫʟʘʛʘʣʴʥʝʥʥʷ ʜʦʩʚʽʜʫ ʙʫʨʽʥʥʷ, ʘ ʪʘʢ ʩʘʤʦ ʨʦʙʦʪʠ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ, ʧʨʦʚʝʜʝʥʽ ʚ ʅʊʋ 

ɼʇ, ʧʦʢʘʟʘʣʠ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʛʨʫʞʥʠʭ ʧʥʝʚʤʘʪʠʯʥʠʭ ʧʫʣʴʩʘʮʽʡʥʠʭ 

ʥʘʩʦʩʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʩʚʝʨʜʣʦʚʠʥʥʦʾ ʧʨʦʤʠʚʢʠ. ɯʩʥʫʶʪʴ ʨʦʟʨʦʙʢʠ, ʱʦ 

ʜʦʟʚʦʣʷʶʪʴ ʧʦʣʽʧʰʠʪʠ ʚʥʫʪʨʽʰʥʴʦʩʚʝʨʜʣʦʚʠʥʥʝ ʦʯʠʱʝʥʥʷ ʧʨʦʤʠʚʘʣʴʥʦʾ ʨʽʜʠʥʠ ʧʨʠ 

ʧʫʣʴʩʫʶʯʽʡ ʧʨʦʤʠʚʮʽ. ʇʨʦʛʥʦʟ ʟʘʙʨʫʜʥʝʥʥʷ ʧʨʦʤʠʚʘʣʴʥʦʾ ʨʽʜʠʥʠ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ 

ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʦʶ ʥʘ ʢʘʬʝʜʨʽ ʤʝʪʦʜʠʢʦʶ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɽʆʄ. ɸʣʝ ʜʣʷ ʚʠʚʯʝʥʥʷ 

ʧʨʠʟʥʘʯʝʥʦʾ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ ʽʥʩʪʨʫʢʮʽʾ ʧʦ ʨʦʙʦʪʽ ʟ ʧʨʦʛʨʘʤʦʶ ʽ ʚʠʢʦʥʘʥʥʷ ʩʘʤʠʭ 

ʨʦʟʨʘʭʫʥʢʽʚ ʥʝʦʙʭʽʜʥʝ ʯʘʩ. ʎʝ ʜʫʞʝ ʥʝʟʨʫʯʥʦ ʦʩʦʙʣʠʚʦ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʨʦʛʥʦʟʫ 

ʩʪʫʧʝʥʷ ʦʯʠʱʝʥʥʷ ʧʨʦʤʠʚʘʣʴʥʦʾ ʨʽʜʠʥʠ ʚʽʜ ʰʣʘʤʫ ʧʨʠ ʧʨʠʚʠʙʽʡʥʽʡ ʧʫʣʴʩʫʶʯʽʡ 

ʧʨʦʤʠʚʮʽ ʩʪʦʩʦʚʥʦ ʢʦʥʢʨʝʪʥʠʭ ʦʙ'ʻʢʪʽʚ ʙʫʨʦʚʠʭ ʨʦʙʽʪ. ʊʦʤʫ ʧʨʦʙʣʝʤʘ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʽ ʚʠʜʘʯʽ ʨʝʢʦʤʝʥʜʘʮʽʡ ʧʦ ʦʯʠʱʝʥʥʶ ʧʨʦʤʠʚʘʣʴʥʦʾ ʨʽʜʠʥʠ ʚʽʜ ʰʣʘʤʫ ʩʪʘʻ 

ʘʢʪʫʘʣʴʥʦʶ. ʂʨʽʤ ʮʴʦʛʦ ʚʽʜʦʤʘ ʪʝʦʨʽʷ ʧʝʨʝʤʽʱʝʥʥʷ ʯʘʩʪʠʥʢʠ ʰʣʘʤʫ ʚ ʧʫʣʴʩʫʶʯʦʤʫ 

ʥʝʩʫʯʦʤʫ ʧʦʪʦʮʽ ʥʝ ʚʨʘʭʦʚʫʻ ʟʘʢʨʫʯʫʚʘʥʥʷ ʚʠʩʭʽʜʥʦʛʦ ʧʦʪʦʢʫ ʫʥʘʩʣʽʜʦʢ ʦʙʝʨʪʘʥʥʷ 

ʢʦʣʦʥʠ ʙʫʨʠʣʴʥʠʭ ʪʨʫʙ. ʊʦʤʫ ʧʦʪʨʽʙʥʦ ʦʙˇʨʫʥʪʫʚʘʪʠ ʘʙʦ ʩʧʨʦʩʪʫʚʘʪʠ ʩʧʨʘʚʝʜʣʠʚʽʩʪʴ 

ʜʘʥʦʛʦ ʧʨʠʧʫʱʝʥʥʷ. 

ɯʜʝʷ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ ʦʪʨʠʤʘʥʥʽ ʛʨʘʬʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʫʚʘʪʠ 

ʦʧʝʨʘʪʠʚʥʠʡ ʧʨʦʛʥʦʟ ʩʪʫʧʝʥʷ ʚʥʫʪʨʽʰʥʴʦ ʩʚʝʨʜʣʦʚʠʥʥʦʛʦ ʦʯʠʱʝʥʥʷ ʧʨʦʤʠʚʘʣʴʥʦʾ 

ʨʽʜʠʥʠ ʩʪʦʩʦʚʥʦ ʦʙ'ʻʢʪʽʚ ʙʫʨʦʚʠʭ ʨʦʙʽʪ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʢʘ ʨʝʢʦʤʝʥʜʘʮʽʡ ʧʦ 

ʦʧʝʨʘʪʠʚʥʦʤʫ ʧʨʦʛʥʦʟʫʚʘʥʥʶ ʩʪʫʧʝʥʷ ʦʯʠʱʝʥʥʷ ʧʨʦʤʠʚʘʣʴʥʦʾ ʨʽʜʠʥʠ ʚʽʜ ʰʣʘʤʫ ʽ 

ʚʠʜʘʯʽ ʨʝʢʦʤʝʥʜʘʮʽʡ ʧʦ ʾʾ ʧʦʣʽʧʰʝʥʥʶ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʧʦʪʨʽʙʥʦ 

ʚʠʨʽʰʠʪʠ ʥʘʩʪʫʧʥʽ ʟʘʜʘʯʽ: 

1. ʇʨʦʚʝʩʪʠ ʦʛʣʷʜ ʪʝʦʨʽʾ ʽ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʦʯʠʱʝʥʥʷ ʧʨʦʤʠʚʘʣʴʥʦʾ ʨʽʜʠʥʠ ʚʽʜ 

ʰʣʘʤʫ ʧʨʠ ʧʨʠʚʠʙʽʡʥʽʡ ʧʫʣʴʩʫʶʯʽʡ ʧʨʦʤʠʚʮʽ. 

2. ɺʩʪʘʥʦʚʠʪʠ ʘʙʦ ʩʧʨʦʩʪʫʚʘʪʠ ʜʦʮʽʣʴʥʽʩʪʴ ʦʙʣʽʢʫ ʦʙʝʨʪʘʥʥʷ ʢʦʣʦʥʠ ʙʫʨʠʣʴʥʠʭ ʪʨʫʙ 

ʥʘ ʧʝʨʝʤʽʱʝʥʥʷ ʪʚʝʨʜʦʾ ʯʘʩʪʠʥʢʠ ʧʫʣʴʩʫʶʯʠʤ ʧʦʪʦʢʦʤ ʨʽʜʠʥʠ. 

3. ʈʦʟʨʦʙʠʪʠ ʤʘʪʝʨʽʘʣ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʪʫʧʝʥʷ ʦʯʠʱʝʥʥʷ 

ʧʨʦʤʠʚʘʣʴʥʦʾ ʨʽʜʠʥʠ ʧʨʠ ʧʫʣʴʩʫʶʯʽʡ ʧʨʦʤʠʚʮʽ ʩʚʝʨʜʣʦʚʠʥʠ. 

4. ʆʙˇʨʫʥʪʫʚʘʪʠ ʫʤʦʚʠ ʙʫʨʽʥʥʷ, ʟʘ ʷʢʠʭ ʤʦʞʣʠʚʦ ʧʦʢʨʘʱʫʚʘʪʠ 

ʚʥʫʪʨʽʰʥʴʦʩʚʝʨʜʣʦʚʠʥʥʝ ʦʯʠʱʝʥʥʷ ʧʨʦʤʠʚʘʣʴʥʦʾ ʨʽʜʠʥʠ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʫʣʴʩʫʶʯʦʾ 

ʧʨʦʤʠʚʢʠ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ ʦʙˇʨʫʥʪʦʚʘʥʦ ʚʽʜʩʫʪʥʽʩʪʴ ʥʝʦʙʭʽʜʥʦʩʪʽ ʦʙʣʽʢʫ 

ʦʙʝʨʪʘʥʥʷ ʢʦʣʦʥʠ ʙʫʨʠʣʴʥʠʭ ʪʨʫʙ ʥʘ ʧʝʨʝʤʽʱʝʥʥʷ ʪʚʝʨʜʦʾ ʯʘʩʪʠʥʢʠ ʚ ʧʫʣʴʩʫʶʯʠʤ 

ʧʦʪʦʢʦʤ ʨʽʜʠʥʠ. ɺʧʝʨʰʝ ʦʪʨʠʤʘʥʠʡ ʤʘʪʝʨʽʘʣ, ʷʢʠʡ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʧʨʠ 

ʦʧʝʨʘʪʠʚʥʦʤʫ ʧʨʦʛʥʦʟʫʚʘʥʥʶ ʩʪʫʧʝʥʷ ʦʯʠʱʝʥʥʷ ʧʨʦʤʠʚʘʣʴʥʦʾ ʨʽʜʠʥʠ ʚʽʜ ʰʣʘʤʫ ʽ 

ʚʠʜʘʯʽ ʨʝʢʦʤʝʥʜʘʮʽʡ ʧʦ ʾʾ ʧʦʣʽʧʰʝʥʥʶ. 



 
 

 

 
 

 

 

 

 

 

 

ʊʝʭʥʦʣʦʛʽʾ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ 
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ɸʢʫʥ ɭ. ʉ., ʩʪʫʜʝʥʪ ʛʨʫʧʠ 132-21ʩʢ-1 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʂʦʟʝʯʢʦ ɺ.ɯ., ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʪʝʭʥʦʣʦʛʽʡ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ 

ʪʘ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ɺʀʗɺʃɽʅʅʗ ɺʅʋʊʈɯʐʅɯʍ ɼɽʌɽʂʊɯɺ ʄɸʊɽʈɯɸʃʋ ɺ ʂɯʃʔʎʗʍ 

ʇɯɼʐʀʇʅʀʂɸ ʂʆʏɽʅʅʗ ʄɸɻʅɯʊʆ-ʇʆʈʆʐʂʆɺʀʄ ʄɽʊʆɼʆʄ 

 

ʇʽʜʰʠʧʥʠʢʠ ʢʦʯʝʥʥʷ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʛʨʫʧʠ ʚʠʩʦʢʦʥʘʚʘʥʪʘʞʝʥʠʭ ʜʝʪʘʣʝʡ ʤʘʰʠʥ, 

ʷʢʽ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʱʦʜʦ ʾʭ ʥʘʜʽʡʥʦʩʪʽ, ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʪʘ ʪʝʭʥʽʯʥʦʾ ʙʝʟʧʝʢʠ 

ʝʢʩʧʣʫʘʪʘʮʽʾ. ʂʨʠʪʠʯʥʦʶ ʟʦʥʦʶ ʚ ʧʽʜʰʠʧʥʠʢʫ ʻ ʢʦʥʪʘʢʪ ʤʽʞ ʪʽʣʘʤʠ ʢʦʯʝʥʥʷ ʪʘ ʜʦʨʽʞʢʦʶ 

ʢʦʯʝʥʥʷ. ʋ ʡʦʛʦ ʟʦʥʽ ʚʠʥʠʢʘʶʪʴ ʜʫʞʝ ʚʠʩʦʢʽ ʩʪʠʩʢʘʶʯʽ ʥʘʧʨʫʞʝʥʥʷ. ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ 

ʧʽʜʰʠʧʥʠʢʘ ʮʽ ʥʘʧʨʫʞʝʥʥʷ çʙʣʫʢʘʶʪʴè ʧʦ ʚʩʽʡ ʨʦʙʦʯʽʡ ʧʦʚʝʨʭʥʽ ʜʦʨʽʞʦʢ ʢʦʯʝʥʥʷ ʽ ʪʽʣ 

ʢʦʯʝʥʥʷ, ʚʠʢʣʠʢʘʶʯʠ ʟʤʽʥʶʚʘʥʠʡ ʟ ʯʘʩʦʤ ʥʘʧʨʫʞʝʥʠʡ ʩʪʘʥ ʽ ʚʪʦʤʥʝ ʟʥʦʰʫʚʘʥʥʷ 

ʚʝʨʭʥʴʦʛʦ ʰʘʨʫ ʤʘʪʝʨʽʘʣʫ ï ʧʽʪʽʥʛ. ɺʠʩʦʢʽ ʜʦʧʫʩʪʠʤʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʧʽʜʰʠʧʥʠʢʫ 

ʧʝʨʝʜʘʶʪʴʩʷ ʜʝʢʽʣʴʢʦʤʘ ʦʜʥʦʯʘʩʥʦ ʧʨʘʮʶʶʯʠʤʠ ʟʦʩʝʨʝʜʞʝʥʠʤʠ ʢʦʥʪʘʢʪʘʤʠ: ʪʽʣʦ 

ʢʦʯʝʥʥʷ - ʜʦʨʽʞʢʘ ʢʦʯʝʥʥʷ. 

ʎʝ ʚʠʢʣʠʢʘʻ ʚʠʩʦʢʽ ʥʘʧʨʫʞʝʥʥʷ, ʱʦ ʜʦʩʷʛʘʶʪʴ ʟʥʘʯʥʦʾ ʛʣʠʙʠʥʠ ʚʩʝʨʝʜʠʥʽ 

ʤʘʪʝʨʽʘʣʫ. ɿ ʮʽʻʾ ʧʨʠʯʠʥʠ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʽʜʰʠʧʥʠʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʧʝʮʽʘʣʴʥʽ 

ʤʘʨʢʠ ʩʪʘʣʽ ʟ ʥʘʡʚʠʱʦʶ ʧʦʚʝʨʭʥʝʚʦʶ ʚʪʦʤʥʦʶ ʤʽʮʥʽʩʪʶ ʪʘ ʩʪʨʫʢʪʫʨʥʦʶ ʯʠʩʪʦʪʦʶ. 

ɺʠʥʠʢʥʝʥʥʷ ʜʝʬʝʢʪʽʚ ʤʘʪʝʨʽʘʣʫ ʥʘ ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʥʷʭ ʧʽʜʰʠʧʥʠʢʽʚ ʽ ʚʩʝʨʝʜʠʥʽ 

ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʾ ʘʙʩʦʣʶʪʥʦ ʥʝʧʨʠʧʫʩʪʠʤʦ. ʊʘʢʽ ʜʝʬʝʢʪʠ (ʨʠʩ. 1) ʻ ʟʦʥʘʤʠ 

ʜʦʜʘʪʢʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘʧʨʫʞʝʥʴ, ʱʦ ʚʠʢʣʠʢʘʶʪʴ ʧʦʰʢʦʜʞʝʥʥʷ ʫ ʚʠʛʣʷʜʽ 

ʧʨʠʩʢʦʨʝʥʦʛʦ ʚʪʦʤʥʦʛʦ ʟʥʦʰʫʚʘʥʥʷ ʘʙʦ ʜʞʝʨʝʣʦ ʨʘʧʪʦʚʦʛʦ ʨʫʡʥʫʚʘʥʥʷ ʝʣʝʤʝʥʪʘ 

ʚʥʘʩʣʽʜʦʢ ʨʦʟʪʨʽʩʢʫʚʘʥʥʷ [1, 2]. ʅʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʤʠ ʻ ʚʝʣʠʢʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ 

ʜʝʬʝʢʪʠ, ʷʢʽ ʚʠʢʣʠʢʘʶʪʴ ʨʘʧʪʦʚʝ ʙʣʦʢʫʚʘʥʥʷ ʘʙʦ ʧʦʚʥʝ ʨʫʡʥʫʚʘʥʥʷ ʧʽʜʰʠʧʥʠʢʘ ʽ ʚʩʴʦʛʦ 

ʤʝʭʘʥʽʟʤʫ [3]. 

 
ʈʠʩʫʥʦʢ 1 ï ʂʽʣʴʮʝ ʧʽʜʰʠʧʥʠʢʘ ʢʦʯʝʥʥʷ ʟ ʚʠʜʠʤʠʤʠ ʜʝʬʝʢʪʘʤʠ 

 

ɺʠʷʚʣʝʥʥʷ ʪʘ ʫʩʫʥʝʥʥʷ ʜʝʬʝʢʪʥʠʭ ʝʣʝʤʝʥʪʽʚ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʟ ʪʦʯʢʠ 

ʟʦʨʫ ʽʥʪʝʨʝʩʽʚ ʚʠʨʦʙʥʠʢʽʚ ʧʽʜʰʠʧʥʠʢʽʚ ʢʦʯʝʥʥʷ ʪʘ ʚʠʤʦʛ ʩʠʩʪʝʤ ʪʝʭʥʽʯʥʦʾ ʙʝʟʧʝʢʠ. 

ʇʽʜʰʠʧʥʠʢʠ, ʯʝʨʝʟ ʾʭ ʰʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʚʽʜʧʦʚʽʜʘʣʴʥʫ ʨʦʣʴ, ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʧʨʦʜʫʢʪʘʤʠ ʥʘʡʚʠʱʦʾ ʷʢʦʩʪʽ, ʷʢʽ ʚʠʢʣʠʢʘʶʪʴ ʧʦʚʥʫ ʜʦʚʽʨʫ. ɿʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ 

ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʽ ʚʠʟʥʘʯʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʚʥʦʛʦ ʫʩʫʥʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʟ ʧʦʚʝʨʭʥʝʚʠʤʠ ʪʘ 

ʧʽʜʧʦʚʝʨʭʥʝʚʠʤʠ ʜʝʬʝʢʪʘʤʠ. 

ʄʘʛʥʽʪʦʧʦʨʦʰʢʦʚʽ ʤʝʪʦʜʠ (ʄ-ʇ) ʟʘʩʥʦʚʘʥʽ ʥʘ ʷʚʠʱʽ ʜʠʩʧʝʨʩʽʾ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʚ 

ʦʙʣʘʩʪʽ ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʦʟʨʠʚʽʚ ʚ ʥʘʤʘʛʥʽʯʝʥʠʭ ʦʙ'ʻʢʪʘʭ ʟ ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 



ʉɽʂʎɯʗ ï ʊɽʍʅʆʃʆɻɯɰ ʄɸʐʀʅʆɹʋɼʋɺɸʅʅʗ 

ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  

çʄʆʃʆɼʔ: ʅɸʋʂɸ ʊɸ ɯʅʅʆɺɸʎɯɰè, 22-24 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. 

77 

ɺʠʷʚʣʝʥʥʷ ʨʦʟʩʽʶʚʘʥʥʷ ʟʘʩʥʦʚʘʥʝ ʥʘ ʫʪʚʦʨʝʥʥʽ ʢʣʘʩʪʝʨʽʚ ʬʝʨʦʤʘʛʥʽʪʥʦʛʦ 

ʧʦʨʦʰʢʫ, ʱʦ ʧʦʢʨʠʚʘʻ ʧʦʚʝʨʭʥʶ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʦʙ'ʻʢʪʘ. ɯʩʥʫʶʪʴ ʪʨʠ ʦʩʥʦʚʥʽ ʬʘʟʠ, ʷʢʽ 

ʩʢʣʘʜʘʶʪʴ ʤʝʪʦʜ ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ M-P: ʥʘʤʘʛʥʽʯʫʚʘʥʥʷ, ʚʠʷʚʣʝʥʥʷ ʪʘ 

ʨʦʟʤʘʛʥʽʯʫʚʘʥʥʷ. 

ʅʘʤʘʛʥʽʯʫʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʚ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʦʙ'ʻʢʪʽ 

ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ, ʷʢʝ ʨʦʟʩʽʶʻʪʴʩʷ ʤʦʞʣʠʚʠʤʠ ʨʦʟʨʠʚʘʤʠ ʤʘʪʝʨʽʘʣʫ - ʜʝʬʝʢʪʘʤʠ. 

ʈʽʚʥʦʤʽʨʥʝ ʧʦʢʨʠʪʪʷ ʧʦʚʝʨʭʥʽ (ʥʘʤʘʛʥʽʯʝʥʦʛʦ ʦʙ'ʻʢʪʘ) ʧʦʨʦʰʢʦʤ ʤʘʛʥʽʪʦʤ'ʷʢʦʛʦ 

ʤʘʪʝʨʽʘʣʫ (ʬʝʨʦʤʘʛʥʝʪʠʢʘ) ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʚ ʨʘʟʽ ʜʠʩʧʝʨʩʽʾ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ, 

ʚʠʢʣʠʢʘʥʦʾ ʥʘʷʚʥʽʩʪʶ ʨʦʟʨʠʚʽʚ ʤʘʪʝʨʽʘʣʫ, ʧʦʨʦʰʦʢ, ʟʽʙʨʘʥʠʡ ʫ ʤʽʩʮʷʭ ʜʠʩʧʝʨʩʽʾ ʧʦʣʷ, 

ʩʪʚʦʨʶʻ ʢʦʥʪʨʘʩʪʥʝ ʟʦʙʨʘʞʝʥʥʷ ( ʢʘʨʪʘ) ʜʝʬʝʢʪʽʚ, ʥʘʷʚʥʠʭ ʚ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʦʙ'ʻʢʪʽ - 

ʚʠʷʚʣʝʥʥʷ ʜʝʬʝʢʪʽʚ. ʈʦʟʤʘʛʥʽʯʫʚʘʥʥʷ ʻ ʦʙʦʚ'ʷʟʢʦʚʦʶ ʦʧʝʨʘʮʽʻʶ ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ 

ʦʙ'ʻʢʪʽʚ ʤʝʪʦʜʦʤ ʄ-ʇ. [4] 

ʈʦʟʤʘʛʥʽʯʫʚʘʥʥʷ (ʨʦʟʤʘʛʥʽʯʫʚʘʥʥʷ) ʧʝʨʝʜʙʘʯʘʻ ʧʦʤʽʱʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ 

ʤʝʪʦʜʦʤ M-P ʦʙ'ʻʢʪʘ ʚ ʟʤʽʥʥʝ ʤʘʛʥʽʪʥʝ ʧʦʣʝ, ʱʦ ʟʤʝʥʰʫʻʪʴʩʷ ʜʦ ʥʫʣʷ, ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ 

ʧʦʯʘʪʢʦʚʦʛʦ ʥʘʧʨʷʤʢʫ ʥʘʤʘʛʥʽʯʝʥʦʩʪʽ. 

ʋ ʚʠʧʘʜʢʫ ʤʘʛʥʽʪʥʦʛʦ ʤʝʪʦʜʫ ʚʠʷʚʣʝʥʝ ʟʦʙʨʘʞʝʥʥʷ ʜʝʬʝʢʪʫ ʧʨʠʙʣʠʟʥʦ ʚʽʜʧʦʚʽʜʘʻ 

ʡʦʛʦ ʜʽʡʩʥʦʤʫ ʭʦʜʫ, ʷʢʠʡ ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʣʶʜʩʴʢʠʤ ʦʢʦʤ (ʧʨʷʤʦ ʯʠ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ, 

ʥʘʧʨʠʢʣʘʜ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʫʧʠ). ʋ ʧʦʚʝʨʭʥʝʚʦʤʫ ʰʘʨʽ ʚʠʷʚʣʷʶʪʴʩʷ ʥʝʚʠʜʠʤʽ 

ʥʝʦʟʙʨʦʻʥʠʤ ʦʢʦʤ ʨʦʟʨʠʚʠ - ʧʦʚʝʨʭʥʝʚʽ ʪʘ ʧʽʜʧʦʚʝʨʭʥʝʚʽ (ʱʽʣʠʥʠ ʰʠʨʠʥʦʶ ʧʨʠʙʣʠʟʥʦ 

1 ʤʢʤ) ʫ ʚʠʛʣʷʜʽ: ʧʦʜʨʷʧʠʥ, ʪʨʽʱʠʥ, ʚʤ'ʷʪʠʥ, ʚʘʣʠʢʽʚ, ʨʦʟʰʘʨʫʚʘʥʴ, ʧʦʨʠʩʪʦʩʪʽ, 

ʥʝʤʝʪʘʣʝʚʠʭ ʚʢʣʶʯʝʥʴ , ʙʫʣʴʙʘʰʢʠ ʛʘʟʫ, ʷʤʢʠ ʪʦʱʦ. 

ʇʨʦʚʝʜʝʥʽ ʤʘʛʥʽʪʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʚʠʷʚʠʣʠ ʥʘʷʚʥʽʩʪʴ ʧʽʜʧʦʚʝʨʭʥʝʚʠʭ ʜʝʬʝʢʪʽʚ, 

ʥʝʚʠʜʠʤʠʭ ʥʝʦʟʙʨʦʻʥʠʤ ʦʢʦʤ. ʊʘʢʦʞ ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʨʦʟʤʽʨʠ ʜʝʬʝʢʪʫ ʽ ʡʦʛʦ ʬʦʨʤʫ. 

ʆʮʽʥʠʪʠ ʛʣʠʙʠʥʫ ʦʩʘʜʞʝʥʥʷ ʥʝʤʦʞʣʠʚʦ. 
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ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʪʘ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ)  
 

ɼʆʉʃɯɼɾɽʅʅʗ ʈʆɹʆʏʀʍ ʇʈʆʎɽʉɯɺ ʆɹʈʆɹʃɽʅʅʗ  ɼɽʊɸʃɽʁ  

ʄʆɼɽʃʖɺɸʅʅʗʄ ʋ ʇʈʆɻʈɸʄɯ LABVIEW  

 

ʇʦʚʝʨʭʥʽ ʟʫʙʯʘʩʪʠʭ ʚʽʥʮʽʚ ʚʠʨʦʙʽʚ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʤʘʶʪʴ ʙʫʪʠ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ.  

ʅʘʧʨʠʢʣʘʜ, ʚ ʨʦʙʦʪʽ [1]  ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʧʨʦʮʝʩ ʟʫʙʦʰʣʽʬʫʚʘʥʥʷ 

ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʚʫʛʣʝʜʦʙʫʚʥʠʭ ʢʦʤʙʘʡʥʽʚ  ʚ ʧʨʦʤʠʩʣʦʚʠʭ ʫʤʦʚʘʭ. ʅʘʛʦʣʦʰʝʥʦ, ʱʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ  ʘʙʨʘʟʠʚʥʠʭ ʢʨʫʛʽʚ ʟ ʨʫʙʽʥ-ʢʦʨʫʥʜʫ ʧʨʠ ʧʨʦʬʽʣʴʥʦʤʫ ʰʣʽʬʫʚʘʥʥʽ ʟʫʙʯʘʩʪʠʭ 

ʢʦʣʽʩ ʜʦʟʚʦʣʠʣʦ ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ ʦʙʨʦʙʢʠ ʪʘ ʟʥʠʟʠʪʠ ʚʠʩʦʪʥʽ ʧʘʨʘʤʝʪʨʠ ʰʦʨʩʪʢʦʩʪʽ 

ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʽ, ʪʠʤ ʩʘʤʠʤ, ʧʽʜʚʠʱʠʪʠ ʥʘʜʽʡʥʽʩʪʴ ʽ ʨʝʩʫʨʩ ʟʫʙʯʘʩʪʠʭ ʧʝʨʝʜʘʯ.  

ɺ ʨʦʙʦʪʘʭ [2, 3] ʚʠʚʝʜʝʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ, ʱʦ ʦʧʠʩʫʶʪʴ ʫʜʦʩʢʦʥʘʣʝʥʽ ʨʦʙʦʯʽ 

ʧʨʦʮʝʩʠ ʟʫʙʦʰʣʽʬʫʚʘʥʥʷ ʪʘ ʰʣʽʬʫʚʘʥʥʷ. ɺʢʘʟʘʥʽ ʟʘʣʝʞʥʦʩʪʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʚ 

ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʷʢ ʧʽʜ ʯʘʩ ʣʝʢʮʽʡ, ʪʘʢ ʽ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ. 

ʅʘʧʨʠʢʣʘʜ, ʟʘʣʝʞʥʽʩʪʴ ʤʠʪʪʻʚʦʾ ʪʦʚʱʠʥʫ ʟʨʽʟʫʚʘʥʦʛʦ ʰʘʨʫ ὥ̙, ʱʦ ʟʥʽʤʘʻʪʴʩʷ ʚʩʽʤʘ 

ʘʙʨʘʟʠʚʥʠʤʠ ʟʝʨʥʘʤʠ ʰʣʽʬʫʚʘʣʴʥʦʛʦ ʢʨʫʛʘ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟ ʬʦʨʤʫʣʠ (1), ʱʦ 

ʦʧʫʙʣʽʢʦʚʘʥʘ ʚ ʨʦʙʦʪʽ [3]: 

ὥ̙   
ὠ̈

φπÖὠ̋ȟ
Ö ὸÖ Ὓȟ                                                                 ρ 

ʜʝ  ὠ̈ -  hʚʠʜʢʽʩʪʴ ʟʘʛʦʪʦʚʢʠ, ʤ/ʭʚ; ὠ̋ -  hʚʠʜʢʽʩʪʴ ʰʣʽʬʫʚʘʣʴʥʦʛʦ ʢʨʫʛʘ, ʤ/ʩ; ὸ - 
ʛʣʠʙʠʥʘ ʨʽʟʘʥʥʷ, ʤʤ;   Ὓ -  ʢʦʝʬʽʮʽʻʥʪ. ʇʨʠ ʚʨʽʟʥʦʤʫ ʰʣʽʬʫʚʘʥʥʽ (Ὓ ρ), ʙʦ ʚʩʽ ʟʝʨʥʘ 
ʧʦ ʰʠʨʠʥʽ ʨʦʙʦʯʦʾ ʧʦʚʝʨʭʥʽ ʧʨʘʮʶʶʪʴ ʧʨʠʙʣʠʟʥʦ ʚ ʦʜʥʘʢʦʚʠʭ ʫʤʦʚʘʭ (ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ 

ʢʨʘʡʦʚʠʭ ʝʬʝʢʪʽʚ). ʇʨʠ ʙʘʛʘʪʦʧʨʦʭʽʜʥʦʤʫ ʰʣʽʬʫʚʘʥʥʽ (Ὓȟ ρ) ʪʽʣʴʢʠ ʯʘʩʪʠʥʘ ʰʠʨʠʥʠ 
ʢʨʫʛʘ ʧʨʘʮʶʻ ʟ ʧʦʚʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ (ʧʦ ʘʥʘʣʦʛʽʾ ʟ ʣʝʟʦʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ï ʟʘʙʽʨʥʘ 

ʯʘʩʪʠʥʘ), ʘ ʨʝʰʪʘ ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʾ ʢʘʣʽʙʨʫʚʘʣʴʥʦʾ, ʱʦ ʜʦʰʣʽʬʦʚʫʻ [3].   

ɸʣʝ ʩʫʯʘʩʥʽ ʫʤʦʚʠ ʥʘʚʯʘʥʥʷ ʚ ʫʥʽʚʝʨʩʠʪʝʪʘʭ ʩʪʘʚʣʷʪʴ ʟʘʜʘʯʫ ʧʨʦʚʝʜʝʥʥʷ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʘʥʷʪʴ ʪʘʢʦʞ ʽ ʫ ʜʠʩʪʘʥʮʽʡʥʦʤʫ ʬʦʨʤʘʪʽ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʜʦ ʥʘʛʦʜʠ 

ʤʦʞʫʪʴ ʩʪʘʪʠ ʚʽʨʪʫʘʣʴʥʽ ʧʨʠʣʘʜʠ. ʊʦʤʫ ʘʚʪʦʨʘʤʠ ʙʫʣʘ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʩʪʚʦʨʝʥʥʷ 

ʚʽʜʧʦʚʽʜʥʠʭ ʚʽʨʪʫʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ. 

ʋ ʷʢʦʩʪʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʩʝʨʝʜʦʚʠʱʝ NI LabVIEW 7.1, ʙʦ ʮʷ 

ʚʝʨʩʽʷ ʤʘʻʪʴʩʷ ʫ ʚʽʣʴʥʦʤʫ ʜʦʩʪʫʧʽ.  ɺ ʨʦʙʦʪʽ [4] ʥʘʛʦʣʦʰʝʥʦ, ʱʦ ʧʨʦʬʝʩʽʡʥʽ ʚʝʨʩʽʷ 

LabVIEW ʥʝʧʦʛʘʥʦ ʟʘʨʝʢʦʤʝʥʜʫʚʘʣʘ ʩʝʙʝ ʚ ʙʘʛʘʪʴʦʭ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʧʨʦʝʢʪʘʭ ʽ ʻ 

ʤʽʞʥʘʨʦʜʥʠʤ ʩʪʘʥʜʘʨʪʦʤ ʩʠʩʪʝʤ ʟʙʦʨʫ ʜʘʥʠʭ ʪʘ ʢʝʨʫʚʘʥʥʷ ʚʠʤʽʨʶʚʘʥʥʷʤʠ. ɺʦʥʘ ʜʦʩʠʪʴ 

ʟʨʫʯʥʦ ʽʥʪʝʛʨʫʻʪʴʩʷ ʚ ʩʢʣʘʜʥʽ ʪʝʭʥʽʯʥʽ ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʽ ʢʦʤʧʣʝʢʩʠ. ʈʘʟʦʤ ʟ ʪʠʤ, 

LabVIEW ʧʦʨʷʜ ʟ ʧʨʦʬʝʩʽʡʥʦʶ ʩʧʨʷʤʦʚʘʥʽʩʪʶ ʤʘʻ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ. ʃʘʙʦʨʘʪʦʨʥʠʡ ʧʨʘʢʪʠʢʫʤ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʪʝʭʥʦʣʦʛʽʷʭ National 

Instruments, ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʚʠʚʯʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʜʠʩʮʠʧʣʽʥ ʪʘ ʩʬʦʨʤʫʚʘʪʠ 

ʧʦʯʘʪʢʦʚʽ ʥʘʚʠʯʢʠ ʽ ʚʤʽʥʥʷ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʦʚʦʣʦʜʽʥʥʷ ʦʙʨʘʥʠʤ ʬʘʭʦʤ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ ʜʦʟʚʦʣʷʻ ʚʚʝʩʪʠ ʩʪʫʜʝʥʪʽʚ ʫ ʩʚʽʪ 

ʩʫʯʘʩʥʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʟʤʽʥʠʪʠ ʩʫʪʴ ʾʭ ʤʝʪʦʜʦʣʦʛʽʾ. 

ʅʘ ʢʘʬʝʜʨʽ ʪʝʭʥʦʣʦʛʽʡ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʪʘ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè ʜʦ ʨʦʟʨʦʙʢʠ ʚʽʨʪʫʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ 

ʩʪʫʜʝʥʪʠ ʟʘʣʫʯʘʶʪʴʩʷ ʥʘ ʨʝʛʫʣʷʨʥʽʡ ʦʩʥʦʚʽ. ʌʨʘʛʤʝʥʪʠ ʨʦʟʨʦʙʣʝʥʦʛʦ ʘʚʪʦʨʘʤʠ 

ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʜʫ ʪʘ ʜʠʩʧʣʝʶ ʥʘ ʧʘʥʝʣʽ ʫʧʨʘʚʣʽʥʥʷ ʚʽʨʪʫʘʣʴʥʠʤ ʧʨʠʣʘʜʦʤ ʧʦʢʘʟʘʥʽ ʥʘ 

ʨʠʩ. 1-2.  
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ʤʠʪʪʻʚʦʾ ʪʦʚʱʠʥʠ  ʤʠʪʪʻʚʦʾ ʪʦʚʱʠʥʫ ʟʨʽʟʫʚʘʥʦʛʦ ʰʘʨʫ ὥ̙ ʚʽʜ ʰʚʠʜʢʦʩʪʽ 
ʰʣʽʬʫʚʘʣʴʥʦʛʦ ʢʨʫʛʘ ὠ̋ 

 

 
ʈʠʩʫʥʦʢ 2 ï ɼʽʩʧʣʝʡ ʚʽʨʪʫʘʣʴʥʦʛʦ ʧʨʠʣʘʜʫ ʟ ʛʨʘʬʽʢʦʤ ʟʘʣʝʞʥʦʩʪʽ ʩʝʨʝʜʥʴʦʾ ʤʠʪʪʻʚʦʾ 
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ɺʠʩʥʦʚʢʠ.  

1. ʅʘʚʝʜʝʥʠʡ ʤʝʪʦʜ ʩʪʚʦʨʝʥʥʷ ʚʽʨʪʫʘʣʴʥʦʛʦ ʧʨʠʣʘʜʫ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʥʫʚ ʥʘ ʷʢʽʩʪʴ 

ʧʨʦʚʝʜʝʥʥʷ ʟʘʥʷʪʴ.  

2. ʉʪʫʜʝʥʪʠ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʪʠ ʘʥʘʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ʽ ʟʘʩʦʙʠ ʧʽʜ ʯʘʩ 

ʚʠʢʦʥʘʥʥʷ ʚʠʧʫʩʢʥʠʭ ʤʘʛʽʩʪʝʨʩʴʢʠʭ ʨʦʙʽʪ.   
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ʋɼʂ 681.518.54 

 

ɸʥʧʽʣʦʛʦʚʘ ɭ.ʆ., ʩʪʫʜʝʥʪʢʘ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 132 ʄʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʦ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɺʝʨʥʝʨ ɯ.ɺ., ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʢʦʥʩʪʨʫʶʚʘʥʥʷ, 

ʪʝʭʥʽʯʥʦʾ ʝʩʪʝʪʠʢʠ ʪʘ ʜʠʟʘʡʥʫ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ñɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘò, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ɸʅɸʃɯɿ ʂʆʅʉʊʈʋʂʎɯɰ ɺɸʃʔʅʀʎʔ ʂʆʏɽʅʅʗ ɿ ʈɽɻʋʃʗʈʅʀʄ 

ʄɯʂʈʆʈɽʃʔɭʌʆʄ 

 

ʋ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʪʘ ʢʦʥʢʫʨʝʥʪʥʦʤʫ ʩʚʽʪʽ ʩʫʯʘʩʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʥʘʜʽʡʥʽʩʪʴ ʤʝʭʘʥʽʯʥʠʭ ʩʠʩʪʝʤ ʻ ʢʣʶʯʦʚʠʤʠ ʬʘʢʪʦʨʘʤʠ ʫʩʧʽʭʫ. ʆʜʥʠʤ ʟ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʮʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʻ ʧʽʜʰʠʧʥʠʢʠ ʢʦʚʟʘʥʥʷ. 

ɺʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʣʘʚʥʠʡ ʽ ʙʝʟʧʝʨʝʙʽʡʥʠʡ ʨʫʭ ʤʝʭʘʥʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʘ ʪʘʢʦʞ 

ʩʧʨʠʷʶʪʴ ʟʤʝʥʰʝʥʥʶ ʪʝʨʪʷ ʪʘ ʟʥʦʩʫ. 

ɺ ʋʢʨʘʾʥʽ ʚʘʣʴʥʠʮʽ ʢʦʚʟʘʥʥʷ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʚʢʣʶʯʘʶʯʠ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ, ʤʝʪʘʣʫʨʛʽʶ, ʭʽʤʽʯʥʫ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʪʘ 

ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ. ɺʦʥʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʪʘʢʠʭ ʤʝʭʘʥʽʟʤʘʭ, ʷʢ ʜʚʠʛʫʥʠ, ʥʘʩʦʩʠ, 

ʚʘʣʠ, ʨʝʜʫʢʪʦʨʠ ʪʘ ʽʥʰʽ. 

ʗʢʽʩʪʴ ʚʘʣʴʥʠʮʴ ʢʦʚʟʘʥʥʷ ʤʘʻ ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ 

ʧʨʦʤʠʩʣʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ʊʦʤʫ ʚʘʞʣʠʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʽʜʰʠʧʥʠʢʠ, ʷʢʽ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʢʦʥʢʨʝʪʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. ʇʨʠ ʚʠʙʦʨʽ ʧʽʜʰʠʧʥʠʢʽʚ ʩʣʽʜ 

ʚʨʘʭʦʚʫʚʘʪʠ ʪʘʢʽ ʬʘʢʪʦʨʠ, ʷʢ ʪʠʧ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ, ʫʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ 

ʽʥʰʽ [1]. 

ʋ ʧʽʜʰʠʧʥʠʢʘʭ ʢʦʚʟʘʥʥʷ ʪʝʨʪʷ ʚʠʥʠʢʘʻ ʤʽʞ ʧʦʚʝʨʭʥʷʤʠ ʦʙʦʡʤʠ ʽ ʪʽʣʘ ʢʦʯʝʥʥʷ. ʏʠʤ 

ʙʽʣʴʰʘ ʧʣʦʱʘ ʪʝʨʪʷ, ʪʠʤ ʙʽʣʴʰʝ ʝʥʝʨʛʽʾ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʡʦʛʦ ʧʦʜʦʣʘʥʥʷ. ʊʦʤʫ ʜʣʷ 

ʟʤʝʥʰʝʥʥʷ ʪʝʨʪʷ ʽ ʟʙʽʣʴʰʝʥʥʷ ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ ʧʽʜʰʠʧʥʠʢʽʚ ʢʦʚʟʘʥʥʷ ʥʘ ʾʭ ʧʦʚʝʨʭʥʽ 

ʥʘʥʦʩʷʪʴ ʨʝʛʫʣʷʨʥʠʡ ʤʽʢʨʦʨʝʣʴʻʬ. 

ʄʽʢʨʦʨʝʣʴʻʬ ʩʪʚʦʨʶʻ ʜʦʜʘʪʢʦʚʽ ʪʦʯʢʠ ʢʦʥʪʘʢʪʫ ʤʽʞ ʧʦʚʝʨʭʥʷʤʠ ʦʙʦʡʤʠ ʽ ʪʽʣʘ 

ʢʦʯʝʥʥʷ. ʎʝ ʟʤʝʥʰʫʻ ʧʣʦʱʫ ʪʝʨʪʷ ʽ ʨʦʟʧʦʜʽʣʷʻ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʦ ʙʽʣʴʰʽʡ ʧʣʦʱʽ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʟʥʠʞʫʻʪʴʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʣʴʥʠʮʽ, ʟʤʝʥʰʫʻʪʴʩʷ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʽ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʪʝʨʤʽʥ ʩʣʫʞʙʠ. 

ʅʘʧʨʠʢʣʘʜ, ʚʘʣʴʥʠʮʽ ʢʦʚʟʘʥʥʷ ʟ ʤʽʢʨʦʨʝʣʴʻʬʦʤ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʚ 

ʜʚʠʛʫʥʘʭ, ʥʘʩʦʩʘʭ, ʚʠʨʦʙʥʠʯʠʭ ʚʝʨʩʪʘʪʘʭ ʪʘ ʽʥʰʠʭ ʤʝʭʘʥʽʟʤʘʭ, ʜʝ ʧʦʪʨʽʙʥʦ ʟʤʝʥʰʠʪʠ 

ʪʝʨʪʷ ʽ ʟʥʦʩ. 

ʄʽʢʨʦʨʝʣʴʻʬ ʤʦʞʝ ʙʫʪʠ ʥʘʥʝʩʝʥʠʡ ʥʘ ʟʦʚʥʽʰʥʽʡ ʧʦʚʝʨʭʥʽ (ʨʠʩ.1, ʘ) ʘʙʦ ʚʥʫʪʨʽʰʥʽʡ 

(ʨʠʩ.1, ʙ). ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʤʽʢʨʦʨʝʣʴʻʬ ʦʙʦʡʤʠ ʤʘʻ ʬʦʨʤʫ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʬʦʨʤʽ ʪʽʣ 

ʢʦʯʝʥʥʷ. ʋ ʜʨʫʛʦʤʫ ʚʠʧʘʜʢʫ ʤʽʢʨʦʨʝʣʴʻʬ ʪʽʣ ʢʦʯʝʥʥʷ ʤʘʻ ʬʦʨʤʫ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ  

ʥʘʧʨʠʢʣʘʜ ʬʦʨʤʽ ʦʙʦʡʤʠ [2-4]. 

 
 

ʘ) ʙ) 

ʈʠʩʫʥʦʢ 1 ï ɺʘʣʴʥʠʮʽ ʢʦʯʝʥʥʷ ʟ ʤʽʢʨʦʨʝʣʴʻʬʦʤ ʥʘ ʧʦʚʝʨʭʥʷʭ: ʘ) ʟʦʚʥʽʰʥʽʭ, ʙ) 

ʚʥʫʪʨʽʰʥʽʭ 
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ʇʨʠ ʨʦʟʨʦʙʮʽ ʧʽʜʰʠʧʥʠʢʽʚ ʢʦʚʟʘʥʥʷ ʟ ʨʝʛʫʣʷʨʥʠʤ ʤʽʢʨʦʨʝʣʴʻʬʦʤ ʥʘʪʫʨʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʥʝʙʝʟʧʝʯʥʠʤ ʽ ʜʦʨʦʛʠʤ. ʎʝ ʧʦʚ'ʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʤʽʢʨʦʨʝʣʴʻʬ 

ʤʦʞʝ ʙʫʪʠ ʣʝʛʢʦ ʧʦʰʢʦʜʞʝʥʠʡ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʬʽʟʠʯʥʦʛʦ ʧʨʦʪʦʪʠʧʫ. ʎʠʬʨʦʚʠʡ 

ʧʨʦʪʦʪʠʧ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʩʠʤʫʣʷʮʽʡ, ʷʢʽ ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ 

ʚʜʦʩʢʦʥʘʣʠʪʠ ʜʠʟʘʡʥ ʚʘʣʴʥʠʮʽ ʪʘ ʟʘʧʦʙʽʛʪʠ ʧʨʦʙʣʝʤʘʤ ʜʦ ʪʦʛʦ, ʷʢ ʚʦʥʠ ʚʠʥʠʢʥʫʪʴ. 

ʎʠʬʨʦʚʠʡ ʧʨʦʪʦʪʠʧ ʪʘʢʦʞ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʨʽʟʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʤʽʢʨʦʨʝʣʴʻʬʫ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʘʣʴʥʠʮʴ. 

ʉʠʤʫʣʷʮʽʾ ʫ Autodesk Fusion 360 ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʨʦʟʨʦʙʥʠʢʘʤ ʫ ʚʠʨʽʰʝʥʥʽ ʮʠʭ 

ʟʘʚʜʘʥʴ. ʉʠʤʫʣʷʮʽʾ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʚʝʜʽʥʢʠ 3D-ʤʦʜʝʣʝʡ 

ʚʘʣʴʥʠʮʴ ʢʦʚʟʘʥʥʷ ʟ ʨʝʛʫʣʷʨʥʠʤ ʤʽʢʨʦʨʝʣʴʻʬʦʤ ʫ ʨʝʘʣʴʥʦʤʫ ʩʚʽʪʽ. ʎʝ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ 

ʚ ʪʘʢʠʭ ʟʘʚʜʘʥʥʷʭ, ʷʢ: ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʜʠʟʘʡʥʫ, ʨʦʟʨʦʙʢʘ ʧʨʦʮʝʩʽʚ, ʧʦʧʝʨʝʜʞʝʥʥʷ 

ʧʨʦʙʣʝʤ. 

ʇʨʦʚʽʚʰʠ ʧʘʪʝʥʪʥʠʡ ʧʦʰʫʢ ʨʽʰʝʥʴ ʪʘ ʧʨʦʘʥʘʣʽʟʫʚʘʚ ʢʦʥʩʪʨʫʢʮʽʾ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ 

ʚʠʜʫ ʦʙʣʘʜʥʘʥʥʷ, ʘ ʩʘʤʝ ï ʚʽʜʮʝʥʪʨʦʚʘʥʦʛʦ ʥʘʩʦʩʘ ʜʣʷ ʥʘʬʪʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʙʫʣʠ 

ʨʦʟʨʦʙʣʝʥʽ ʮʠʬʨʦʚʽ ʧʨʦʪʦʪʠʧʠ ʚʘʣʴʥʠʮʴ ʢʦʯʝʥʥʷ. ɺ ʧʨʦʛʨʘʤʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ Fusion 360 

ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʩʠʤʫʣʷʮʽʾ ʧʦʚʝʜʽʥʢʠ ʚʘʣʴʥʠʮʴ ʧʽʜ ʚʽʜʧʦʚʽʜʥʠʤ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ (ʨʠʩ.2). 

  

 
ʈʠʩʫʥʦʢ 2 ï ʉʠʤʫʣʷʮʽʷ ʧʦʚʝʜʽʥʢʠ ʚʘʣʴʥʠʮʽ ʢʦʚʟʘʥʥʷ ʟ ʨʝʛʫʣʷʨʥʠʤ ʤʽʢʨʦʨʝʣʴʻʬʦʤ ʧʽʜ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʫ ʩʝʨʝʜʦʚʠʱʽ Autodesk Fusion 360 

 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʟʚʦʣʷʶʪʴ ʘʥʘʣʽʟʫʚʘʪʠ ʧʦʚʝʜʽʥʢʫ ʢʦʥʩʪʨʫʢʮʽʾ, ʘ ʩʘʤʝ: ʟʤʽʥʫ 

ʬʦʨʤʠ ʢʦʥʩʪʨʫʢʮʽʾ (displacement), ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʘʩʫ ʤʽʮʥʦʩʪʽ (safety factor), ʥʘʧʨʫʞʝʥʥʷ 

ʫ ʤʘʪʝʨʽʘʣʽ (stress). 

ʉʠʤʫʣʷʮʽʾ ʫ Autodesk Fusion 360 ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʜʠʟʘʡʥʫ ʥʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ɺʦʥʠ ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʨʦʟʨʦʙʥʠʢʘʤ 

ʩʢʦʨʦʪʠʪʠ ʯʘʩ ʽ ʚʠʪʨʘʪʠ ʥʘ ʨʦʟʨʦʙʢʫ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʠʪʠ ʥʘʜʽʡʥʽʩʪʴ. 
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ɺʦʡʯʠʰʝʥ ʆ.ʃ., ʘʩʧʽʨʘʥʪ ʛʨʫʧʠ 131ɸ-23-10 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɼʝʨʙʘʙʘ ɺ.ɸ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʪʝʭʥʦʣʦʛʽʡ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʪʘ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ)  
 

ɺʇʃʀɺ ʗʂʆʉʊɯ ʇʆɹʋɼʆɺʀ ʉʇɯʈɸʃʔʅʀʍ ʇʆɺɽʈʍʆʅʔ ʋ 3D ʅɸ ʊʆʏʅɯʉʊʔ 

ɺʀɻʆʊʆɺʃɽʅʅʗ ʅɸ 5-ʂʆʆʈɼʀʅɸʊʅʀʍ ɺɽʈʉʊɸʊɸʍ  

ɿ ʇʈʆɻʈɸʄʅʀʄ ʂɽʈʋɺɸʅʅʗʄ 

 

ʇʦʚʥʦʮʽʥʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʩʫʯʘʩʥʦʛʦ 5-ʢʦʦʨʜʠʥʘʪʥʦʛʦ ʚʝʨʩʪʘʪʘ ʟ ʏʇʂ ʥʝʤʦʞʣʠʚʝ 

ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ CAD-CAM ʩʠʩʪʝʤ. ʄʘʶʯʠ ʣʘʥʮʶʛ CAD ʩʠʩʪʝʤʘ - CAM ʩʠʩʪʝʤʘ - 

ʚʝʨʩʪʘʪ ʟ ʏʇʂ ʢʦʞʥʘ ʟ ʧʝʨʝʣʽʯʝʥʠʭ ʣʘʥʦʢ ʤʦʞʝ ʥʝʩʪʠ ʚ ʩʦʙʽ ʜʦʜʘʪʢʦʚʫ ʽ ʥʘ ʧʝʨʰʠʡ ʧʦʛʣʷʜ 

ʜʦʩʠʪʴ ʥʝʟʥʘʯʥʫ ʧʦʭʠʙʢʫ, ʱʦ ʚʧʣʠʥʝ ʥʘ ʢʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ - ʪʦʯʥʽʩʪʴ ʜʝʪʘʣʽ ʪʘ, ʷʢ 

ʥʘʩʣʽʜʦʢ, ʪʦʯʥʽʩʪʴ ʟʙʽʨʢʠ. ʋ ʚʠʧʘʜʢʫ ʚʠʨʦʙʥʠʮʪʚʘ ʩʢʣʘʜʥʠʭ ʜʝʪʘʣʝʡ (ʨʠʩ.1, 2) ʟ 

ʞʦʨʩʪʢʠʤʠ ʚʽʜʭʠʣʝʥʥʷʤʠ ʥʘ 5-ʢʦʦʨʜʠʥʘʪʥʦʤʫ ʚʝʨʩʪʘʪʽ ʟ ʏʇʂ  ʧʦʪʨʽʙʥʦ ʘʥʘʣʽʟʫʚʘʪʠ ʪʘ 

ʧʝʨʝʚʽʨʷʪʠ ʫ CAD-ʩʠʩʪʝʤʽ ʥʝ ʪʽʣʴʢʠ ʥʝʦʙʭʽʜʥʽ ʨʦʟʤʽʨʠ ʟ ʢʨʝʩʣʝʥʴ, ʘʣʝ ʡ ʪʦʯʥʽʩʪʴ ʪʘ 

ʧʦʭʠʙʢʫ ʧʦʙʫʜʦʚʠ ʝʣʝʤʝʥʪʽʚ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ.  

ʅʘ ʧʨʠʢʣʘʜʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʙʦʣʦʥʢʠ ʈʈɼ ʚʠʟʥʘʯʠʤʦ ʚʧʣʠʚ ʷʢʦʩʪʽ ʤʦʜʝʣʶʚʘʥʥʷ ʥʘ 

ʢʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ. ʉʧʦʯʘʪʢʫ ʧʨʦʘʥʘʣʽʟʫʻʤʦ ʛʝʦʤʝʪʨʽʶ ʦʙʦʣʦʥʢʠ ʪʘ ʪʝʭʥʽʯʥʽ ʚʠʤʦʛʠ: 

 

 

ʈʠʩʫʥʦʢ 1 - 3D ʤʦʜʝʣʴ ʦʙʦʣʦʥʢʠ ʈʈɼ 

 

ʈʠʩʫʥʦʢ 2 - ɺʠʜ 3D ʤʦʜʝʣʴ ʦʙʦʣʦʥʢʠ ʈʈɼ ʫ ʧʝʨʝʨʽʟʽ ʫʟʜʦʚʞ ʚʽʩʽ ʦʙʝʨʪʘʥʥʷ 

ʆʙʦʣʦʥʢʘ ʈʈɼ ʤʘʻ ʬʦʨʤʫ ʪʦʥʢʦʩʪʽʥʥʦʛʦ ʩʦʧʣʘ. ɿʦʚʥʽʰʥʷ ʧʦʚʝʨʭʥʷ ʦʙʦʣʦʥʢʠ ʤʘʻ 

ʩʧʽʨʘʣʴʥʽ ʨʝʙʨʘ ʞʦʨʩʪʢʦʩʪʽ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʫ ʟʙʽʨʮʽ ʢʘʥʘʣʠ ʜʣʷ ʧʦʜʘʯʽ ʧʘʣʠʚʘ ʜʦ ʩʘʤʦʾ 
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ʦʙʦʣʦʥʢʠ. ʊʘʢʦʞ ʫʤʦʚʥʦ ʦʙʦʣʦʥʢʘ ʧʦʜʽʣʝʥʘ ʥʘ ʩʝʛʤʝʥʪʠ. ɼʦ ʢʦʞʥʦʛʦ ʟ ʮʠʭ ʩʝʛʤʝʥʪʽʚ 

ʚʠʩʪʘʚʣʝʥʽ ʦʢʨʝʤʽ ʚʠʤʦʛʠ ʜʦ ʪʦʯʥʦʩʪʽ. 

ʊʝʭʥʦʣʦʛʽʯʥʦ ʢʣʘʩʠʯʥʝ ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʙʦʣʦʥʢʠ ʈʈɼ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʜʚʘ ʝʪʘʧʠ. 

ʇʝʨʰʠʡ ʝʪʘʧ ï ʟʦʚʥʽʰʥʻ ʪʘ ʚʥʫʪʨʽʰʥʻ ʪʦʯʽʥʥʷ ʛʝʦʤʝʪʨʽʾ ʩʦʧʣʘ. ɼʨʫʛʠʡ ʝʪʘʧ ï ʬʨʝʟʫʚʘʥʥʷ 

ʩʧʽʨʘʣʴʥʠʭ ʧʦʚʝʨʭʦʥʴ (ʪʘʢ ʟʚʘʥʦʛʦ ʦʨʝʙʨʽʥʥʷ).  

ʗʢʱʦ ʜʦ ʧʝʨʰʦʛʦ ʝʪʘʧʫ ʪʦʯʽʥʥʷ ʧʠʪʘʥʴ ʥʝʤʘ ʟ ʪʦʯʢʠ ʟʦʨʫ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʠʭ 

ʚʝʨʩʪʘʪʽʚ ʟ ʏʇʂ, ʪʦ ʜʦ ʜʨʫʛʦʛʦ ʝʪʘʧʫ ʚʩʝ ʞ ʪʘʢʠ ʤʦʞʫʪʴ ʚʠʥʠʢʘʶʪʴ ʥʘʩʪʫʧʥʽ ʧʠʪʘʥʥʷ 

ʘʥʘʣʽʟʫʶʯʠ ʢʦʥʩʪʨʫʢʮʽʡʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʦʙʦʣʦʥʢʠ ʈʈɼ: 

-  ̫ ʢʠʡ ʪʠʧ ʚʝʨʩʪʘʪʽʚ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʦʙʨʦʙʢʠ ʩʧʽʨʘʣʴʥʠʭ ʧʦʚʝʨʭʦʥʴ? 

-  ̫ ʢʠʡ ʨʽʞʫʯʠʡ ʽʥʩʪʨʫʤʝʥʪ ʩʣʽʜ ʧʨʠ ʮʴʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ? 

-  ̫ ʢ ʟʘʙʝʟʧʝʯʠʪʠ ʪʘ ʢʦʥʪʨʦʣʶʚʘʪʠ ʚʩʽ ʚʠʤʦʛʠ ʢʨʝʩʣʝʥʥʷ ʫ ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ? 

ʎʽ, ʪʘ ʥʝ ʪʽʣʴʢʠ ʮʽ ʧʠʪʘʥʥʷ ʚʠʥʠʢʘʶʪʴ ʫʥʘʩʣʽʜʦʢ ʙʘʛʘʪʴʦʭ ʚʠʤʦʛ ʜʦ ʦʙʦʣʦʥʢʠ ʈʈɼ. 

ʅʘʚʽʪʴ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʪʝʭʥʦʣʦʛʽʯʥʦ ʚʠʛʦʪʦʚʠʪʠ ʮʶ ʜʝʪʘʣʴ ʟ 

ʚʠʢʦʥʘʥʥʷʤ ʚʩʽʭ ʚʠʤʦʛ ʜʦʩʠʪʴ ʩʢʣʘʜʥʦ. 

ʆʜʥʽʻʶ ʟ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʜʨʫʛʦʛʦ ʝʪʘʧʫ ʚʠʨʦʙʥʠʮʪʚʘ ʻ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʩʧʝʮʽʘʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʟʘʤʽʩʪʴ ʬʨʝʟʠ. ʇʨʠ ʮʴʦʤʫ ʧʨʦʮʝʩ ʨʽʟʘʥʥʷ ʙʽʣʴʰʝ ʥʘʛʘʜʫʻ 

ʪʦʯʽʥʥʷ ʘʙʦ ʥʘʚʽʪʴ ʩʪʨʫʛʘʥʥʷ, ʘ ʥʽʞ ʬʨʝʟʫʚʘʥʥʷ. ʍʦʯʘ ʧʨʠ ʮʴʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚʩʽ 5 

ʢʦʦʨʜʠʥʘʪ ʚʝʨʩʪʘʪʘ ʟ ʏʇʂ ʦʜʥʦʯʘʩʥʦ. ɼʣʷ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘʢʦʛʦ ʧʨʦʮʝʩʫ ʪʘʢʦʞ 

ʥʝʦʙʭʽʜʥʦ ʨʦʙʠʪʠ ʩʧʝʮʽʘʣʴʥʽ ʢʨʦʢʠ. 
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ɺʀʂʆʈʀʉʊɸʅʅʗ ʐʊʋʏʅʆɻʆ ɯʅʊɽʃɽʂʊʋ ʇʈʀ ʇʈʆɽʂʊʋɺɸʅʅɯ 

ʂʆʈʇʋʉʅʀʍ ɼɽʊɸʃɽʁ ʅɸ ʇʈʀʂʃɸɼɯ ʇʈʆʄʀʉʃʆɺʀʍ ɺɸɻ 

 

ɺ ʥʘʰʽ ʯʘʩʠ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʜʦʚʦʣʽ ʰʠʨʦʢʦ ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʥʘ ʚʩʽ ʩʬʝʨʠ 

ʞʠʪʪʷ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʚʽʥ ʜʦʧʦʤʘʛʘʻ ʜʠʟʘʡʥʝʨʘʤ ʩʪʚʦʨʶʚʘʪʠ ʥʦʚʽ ʪʘ ʦʧʪʠʤʘʣʴʥʽ ʬʦʨʤʠ ʜʣʷ 

ʨʽʟʥʠʭ ʮʽʣʝʡ. ɻʝʥʝʨʘʪʠʚʥʠʡ ʜʠʟʘʡʥ ï ʮʝ ʧʨʦʮʝʩ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʥʝʡʨʦʥʥʘ ʤʝʨʝʞʘ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʟʘʜʘʥʽ ʧʘʨʘʤʝʪʨʠ, ʱʦʙ ʘʚʪʦʤʘʪʠʯʥʦ ʛʝʥʝʨʫʚʘʪʠ ʚʘʨʽʘʥʪʠ ʜʠʟʘʡʥʫ, ʷʢʽ 

ʤʦʞʥʘ ʧʦʨʽʚʥʶʚʘʪʠ [0]. ʇʨʠʢʣʘʜʦʤ, ʥʘ ʷʢʦʤʫ ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ ʛʝʥʝʨʘʪʠʚʥʠʡ ʜʠʟʘʡʥ 

ʙʫʜʝ ʦʩʥʦʚʘ ʜʣʷ ʧʨʦʤʠʩʣʦʚʠʭ ʚʘʛ, ʧʦʙʫʜʦʚʘʥʘ ʚ ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʩʪʦʩʫʥʢʫ ʜʣʷ CAD 

ʤʦʜʝʣʶʚʘʥʥʷ Autodesk Fusion 360 [0]. 

ʉʪʚʦʨʝʥʥʷ ʦʩʥʦʚʠ ʨʦʟʤʽʨʦʤ 1 ʤʝʪʨ ʥʘ 1 ʤʝʪʨ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʚʘʥʪʘʞʥʦʛʦ 

ʤʘʢʩʠʤʫʤʫ 600 ʢʛ ʚʠʤʘʛʘʻ ʥʝ ʣʠʰʝ ʚʨʘʭʫʚʘʥʥʷ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʘʣʝ ʡ ʪʦʯʥʦʛʦ 

ʨʦʟʧʦʜʽʣʫ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʤʽʮʥʦʩʪʽ ʚʠʨʦʙʫ. ɹʫʜʝʤʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʨʠ ʚʠʜʠ ʧʣʘʩʪʠʢʫ. 

 

 
ʈʠʩʫʥʦʢ 1 ï ɺʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ 

ʇʝʨʰ ʟʘ ʚʩʝ ʚʠʟʥʘʯʘʻʤʦ ʜʝʪʘʣʽ, ʷʢʽ ʥʝ ʤʦʞʫʪʴ ʨʫʭʘʪʠʩʷ ʪʘ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʷʢʽ 

ʙʫʜʫʪʴ ʧʨʠʢʣʘʜʘʪʠʩʷ ʜʦ ʦʩʥʦʚʠ. ɺʩʪʘʥʦʚʣʶʻʤʦ ʚʠʤʦʛʠ ʜʦ ʞʦʨʩʪʢʦʩʪʽ, ʤʽʮʥʦʩʪʽ ʪʘ ʽʥʰʠʭ 

ʧʘʨʘʤʝʪʨʽʚ. ʏʝʨʚʦʥʠʤ ʢʦʣʴʦʨʦʤ ʧʦʢʘʟʘʥʦ ʟʦʥʫ, ʷʢʫ ʟʘʙʦʨʦʥʝʥʦ ʥʘʚʘʥʪʘʞʫʚʘʪʠ ï ʪʘʤ 

ʙʫʜʝ ʨʦʟʤʽʱʫʚʘʪʠʩʷ ʪʝʥʟʦʜʘʪʯʠʢ, ʪʦʙʪʦ ʩʝʨʮʝ ʚʘʛ (ʨʠʩ. 1). 

ɼʘʣʽ ʦʙʠʨʘʻʤʦ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʜʠʟʘʡʥʫ ʪʘ ʜʦʜʘʤʦ ʛʝʦʤʝʪʨʠʯʥʽ 

ʦʙʤʝʞʝʥʥʷ (ʤʘʢʩʠʤʘʣʴʥʽ ʪʘ ʤʽʥʽʤʘʣʴʥʽ ʨʦʟʤʽʨʠ), ʷʢʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʨʘʭʦʚʘʥʽ. ʇʨʦʛʨʘʤʘ 

Fusion 360 ʜʘʻ ʰʠʨʦʢʠʡ ʚʠʙʽʨ ʤʘʪʝʨʽʘʣʽʚ, ʦʧʪʠʤʘʣʴʥʠʭ ʜʣʷ ʥʘʰʦʾ ʦʩʥʦʚʠ. ʇʦʯʥʝʤʦ 

ʦʧʪʠʤʽʟʘʮʽʶ, ʜʘʚʰʠ ʤʦʞʣʠʚʽʩʪʴ ʤʝʨʝʞʽ ʘʚʪʦʤʘʪʠʯʥʦ ʛʝʥʝʨʫʚʘʪʠ ʪʘ ʦʮʽʥʶʚʘʪʠ ʩʦʪʥʽ 

ʚʘʨʽʘʥʪʽʚ ʜʠʟʘʡʥʫ. ɺʠʟʥʘʯʘʻʤʦ ʢʨʠʪʝʨʽʾ ʦʮʽʥʢʠ, ʪʘʢʽ ʷʢ ʚʘʛʘ ʚʠʨʦʙʫ, ʤʽʮʥʽʩʪʴ ʪʘ ʽʥʰʽ.  

ʆʮʽʥʶʻʤʦ ʨʝʟʫʣʴʪʘʪʠ ʦʧʪʠʤʽʟʘʮʽʾ, ʧʝʨʝʛʣʷʥʫʚʰʠ ʨʽʟʥʽ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʚʘʨʽʘʥʪʠ ʪʘ 

ʚʠʙʠʨʘʻʤʦ ʦʧʪʠʤʘʣʴʥʠʡ ʜʠʟʘʡʥ, ʷʢʠʡ ʟʘʜʦʚʦʣʴʥʷʻ ʚʩʽ ʚʠʤʦʛʠ ʪʘ ʢʨʠʪʝʨʽʾ ʧʨʦʝʢʪʫ (ʨʠʩ. 

2). 

 



ʉɽʂʎɯʗ ï ʊɽʍʅʆʃʆɻɯɰ ʄɸʐʀʅʆɹʋɼʋɺɸʅʅʗ 

ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  

çʄʆʃʆɼʔ: ʅɸʋʂɸ ʊɸ ɯʅʅʆɺɸʎɯɰè, 22-24 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. 

85 

 
ʈʠʩʫʥʦʢ 2 ï ʈʝʟʫʣʴʪʘʪʠ ʦʧʪʠʤʽʟʘʮʽʾ ʧʽʜʙʦʨʫ 

ʅʘʡʙʽʣʴʰ ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʤʦʜʝʣʽ Fusion 360 ʧʦʟʥʘʯʘʻ ʟʥʘʢʦʤ ñʧʘʣʝʮʴ ʚʛʦʨʫò. 

ʊʘʢʦʞ ʤʦʞʥʘ ʘʥʘʣʽʟʫʚʘʪʠ ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʫ ʩʝʨʝʜʦʚʠʱʽ ʜʽʘʛʨʘʤ, ʷʢʝ ʧʨʝʜʩʪʘʚʣʷʻ 

ʩʚʦʻʨʽʜʥʠʡ ʛʨʘʬʽʢ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʘʩʠ ʚʠʨʦʙʫ ʜʦ ʡʦʛʦ ʤʽʥʽʤʘʣʴʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʫ 

ʤʽʮʥʦʩʪʽ (ʧʨʠʩʫʪʥʽ ʡ ʽʥʰʽ ʢʨʠʪʝʨʽʾ ʧʦʨʽʚʥʷʥʥʷ ʜʣʷ ʛʨʘʬʽʢʫ). ʅʘʚʽʪʴ ʻ ʤʦʞʣʠʚʽʩʪʴ 

ʨʦʟʨʘʭʫʚʘʪʠ ʮʽʥʫ ʢʦʞʥʦʛʦ ʚʘʨʽʘʥʪʘ ʜʣʷ ʚʘʛ, ʚʨʘʭʦʚʫʶʯʠ ʚʘʨʪʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʪʘ ʧʨʦʮʝʩ 

ʚʠʛʦʪʦʚʣʝʥʥʷ (ʨʠʩ. 3). 

 

 
ʈʠʩʫʥʦʢ 3 ï ɻʨʘʬʽʢ ʧʦʨʽʚʥʷʥʥʷ ʚʩʽʭ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʤʦʜʝʣʝʡ 

ʇʽʩʣʷ ʦʙʨʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ 3D-ʤʦʜʝʣʽ, ʾʾ ʤʦʞʥʘ ʚʽʜʨʝʜʘʛʫʚʘʪʠ ʪʘ ʟʙʝʨʝʛʪʠ ʜʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʙʦ ʜʨʫʢʫ. 

ʆʪʞʝ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʜʠʟʘʡʥʫ ʫ ʪʝʭʥʦʣʦʛʽʷʭ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ 

ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʪʘ ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʨʦʮʝʩʠ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʩʪʚʦʨʶʶʯʠ ʣʝʛʢʽ, ʤʽʮʥʽ 

ʪʘ ʝʨʛʦʥʦʤʽʯʥʽ ʢʦʥʩʪʨʫʢʮʽʾ. ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʛʝʥʝʨʫʚʘʪʠ ʪʘ 

ʦʮʽʥʶʚʘʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʚʘʨʽʘʥʪʽʚ ʜʠʟʘʡʥʫ, ʱʦʙ ʟʥʘʡʪʠ ʦʧʪʠʤʘʣʴʥʽ ʨʽʰʝʥʥʷ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ, ʪʘʢʠʭ ʷʢ ʚʘʛʘ, ʤʽʮʥʽʩʪʴ ʪʘ ʬʽʥʘʥʩʦʚʘ ʟʘʪʨʘʪʥʽʩʪʴ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ 

1. ɸʚʪʦʤʘʪʠʟʦʚʘʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʚʽʜ Autodesk ï ʛʝʥʝʨʘʪʠʚʥʠʡ ʜʠʟʘʡʥ ʜʣʷ ʚʩʽʭ 
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2. Fusion 360 & Generative Design Review https://develop3d.com/reviews/review-fusion-

360-generative-design-autodesk-engineering/ 12.11.2023 
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ɻʦʩʪʻʚʘ ɺ.ʉ., ʩʪʫʜʝʥʪʢʘ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 134 ɸʚʽʘʮʽʡʥʘ ʪʘ ʨʘʢʝʪʦ-ʢʦʩʤʽʯʥʘ ʪʝʭʥʽʢʘ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɿʦʣʦʪʴʢʦ ʆ.ɭ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʜʚʠʛʫʥʦʙʫʜʫʚʘʥʥʷ 

(ɼʥʽʧʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʆʣʝʩʷ ɻʦʥʯʘʨʘ, ʤ.ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʄɽʊɸʅʋ ɼʃʗ ʇɯɼɺʀʑɽʅʅʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂ 

ʈɯɼʀʅʅʆɻʆ ʈɸʂɽʊʅʆɻʆ ɼɺʀɻʋʅɸ 

 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʧʘʣʠʚʥʘ ʧʘʨʘ "ʢʠʩʝʥʴ + ʤʝʪʘʥ". 

ɿʘ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ ʤʝʪʘʥ ʤʽʩʪʠʪʴ ʥʘʡʙʽʣʴʰʫ ʯʘʩʪʢʫ ʚʦʜʥʶ (ʫ %) ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ 

ʚʫʛʣʝʚʦʜʥʝʚʠʤʠ ʧʘʣʴʥʠʤʠ ʪʘ, ʷʢ ʨʘʢʝʪʥʝ ʧʘʣʴʥʝ, ʟʘʡʤʘʻ ʧʨʦʤʽʞʥʝ ʧʦʣʦʞʝʥʥʷ ʤʽʞ ʚʦʜʥʝʤ 

ʽ ʢʝʨʦʩʠʥʦʤ ʟʘ ʩʚʦʾʤʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ [1]. 

ɿʘʡʤʘʶʯʠ çʥʽʰʫè ʤʽʞ ʢʝʨʦʩʠʥʦʤ ʪʘ ʚʦʜʥʝʤ, ʤʝʪʘʥ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʜʚʠʛʫʥʠ 

ʙʫʜʴ-̫ ʢʦʾ ʧʨʠʥʮʠʧʦʚʦʾ ʩʭʝʤʠ: ʟʘʤʢʥʫʪʦʾ ʟ ʦʢʠʩʣʶʚʘʣʴʥʠʤ ʛʘʟʦʛʝʥʝʨʘʪʦʨʦʤ, ʟʘʤʢʥʫʪʦʾ ʟ 

ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʤ ʛʘʟʦʛʝʥʝʨʘʪʦʨʦʤ, ʚʽʜʢʨʠʪʦʾ ʩʭʝʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʦʾ çʨʦʟʰʠʨʶʚʘʣʴʥʦʾè 

ʘʙʦ ʪʝʧʣʦʦʙʤʽʥʥʦʾ ʩʭʝʤʠ. ʋ ʪʘʢ ʟʚʘʥʽʡ ʪʝʧʣʦʦʙʤʽʥʥʽʡ ʩʭʝʤʽ ʨʽʜʢʠʡ ʤʝʪʘʥ, ʧʨʦʭʦʜʷʯʠ 

ʪʨʘʢʪ ʦʭʦʣʦʜʞʝʥʥʷ ʢʘʤʝʨʠ ʜʚʠʛʫʥʘ, ʛʘʟʠʬʽʢʫʻʪʴʩʷ ʪʘ ʧʦʩʪʫʧʘʻ ʥʘ ʪʫʨʙʽʥʫ 

ʪʫʨʙʦʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʫ, ʘ ʧʦʪʽʤ ʩʢʠʜʘʻʪʴʩʷ ʜʦ ʢʘʤʝʨʠ ʟʛʦʨʷʥʥʷ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʜʦʧʘʣʶʚʘʥʥʷ ʟ ʦʢʠʩʥʶʚʘʯʝʤ. ɿʥʘʯʥʘ ʫʚʘʛʘ ʥʘʫʢʦʚʮʽʚ  ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ 

(ʤʝʪʘʥʫ) ʟʦʢʨʝʤʘ ʧʦʚôʷʟʘʥʘ ʟ ʧʦʰʫʢʦʤ ʰʣʷʭʽʚ ʩʪʚʦʨʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʨʽʜʠʥʥʠʭ 

ʨʘʢʝʪʥʠʭ ʜʚʠʛʫʥʽʚ (ʈʈɼ) ʧʝʨʰʦʾ ʩʪʫʧʝʥʽ ʙʘʛʘʪʦʨʘʟʦʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʢʦʩʤʽʯʥʠʭ ʩʠʩʪʝʤ. 

ʈʦʟʛʣʷʜʘʻʪʴʩʷ ʢʦʥʮʝʧʮʽʷ ʈʈɼ ʪʷʛʦʶ 340 ʪʩ ʥʘ ɿʝʤʣʽ ʟ ʙʘʛʘʪʦʩʪʫʧʽʥʯʘʩʪʠʤ ʟʛʦʨʷʥʥʷʤ 

ʧʘʣʠʚʘ çʨʽʜʢʠʡ ʢʠʩʝʥʴ ï ʨʽʜʢʠʡ ʤʝʪʘʥè ʪʠʧʫ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʤʘʨʰʦʚʦʛʦ ʜʚʠʛʫʥʘ RS-25 

ʩʠʩʪʝʤʠ Space Shuttle [2]. 

 ɼʦ ʢʦʤʧʦʥʝʥʪʽʚ ʨʘʢʝʪʥʦʛʦ ʧʘʣʠʚʘ ʧʨʝʜ'ʷʚʣʷʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽ, ʯʠʩʣʝʥʥʽ ʽ ʯʘʩʦʤ 

ʩʫʧʝʨʝʯʣʠʚʽ ʚʠʤʦʛʠ. ɺʦʥʠ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʜʦʚʦʣʝʥʽ ʦʜʥʦʯʘʩʥʦ ʞʦʜʥʦʶ ʟ ʚʽʜʦʤʠʭ 

ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʘʙʦ ʾʭ ʩʫʤʽʰʝʡ. ɸʣʝ ʚʠʟʥʘʯʘʣʴʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʧʨʠ ʚʠʙʦʨʽ ʨʘʢʝʪʥʠʭ 

ʧʘʣʠʚ ʻ ʾʭʥʷ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʦʩʥʦʚʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʷʢʦʾ ʚʠʩʪʫʧʘʻ ʧʠʪʦʤʠʡ ʽʤʧʫʣʴʩ ʪʷʛʠ. 

ʇʨʠʨʦʜʥʠʡ ʛʘʟ ʷʢ ʧʘʣʴʥʝ ʱʝ ʟ ʧʦʯʘʪʢʫ ʢʦʩʤʽʯʥʦʾ ʝʨʠ ʧʨʠʚʝʨʪʘʚ ʜʦ ʩʝʙʝ ʫʚʘʛʫ 

ʜʚʠʛʫʥʦʙʫʜʽʚʥʠʢʽʚ. ɿʨʽʜʞʝʥʠʡ ʧʨʠʨʦʜʥʠʡ ʛʘʟ ʥʘ 90 % ʽ ʙʽʣʴʰʝ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʤʝʪʘʥʫ. 

 ʅʘ ʜʫʤʢʫ ʚʽʪʯʠʟʥʷʥʠʭ ʬʘʭʽʚʮʽʚ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʨʽʜʞʝʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ 

(ʤʝʪʘʥʫ) ʜʦʟʚʦʣʷʻ:  

ï ʟʘʙʝʟʧʝʯʠʪʠ ʙʝʟʧʝʢʫ ʜʦʚʢʽʣʣʷ ʥʘʚʽʪʴ ʟʘ ʫʤʦʚʠ ʘʚʘʨʽʡʥʦʛʦ ʟʣʠʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ 

ʧʘʣʠʚʘ; 

ï ʧʽʜʚʠʱʠʪʠ ʧʠʪʦʤʠʡ ʽʤʧʫʣʴʩ ʪʷʛʠ ʪʘ ʧʦʢʨʘʱʠʪʠ ʝʥʝʨʛʦʤʘʩʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʈʅ; 

ï ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʭʦʣʦʜʞʝʥʥʷ ʢʘʤʝʨʠ ʟʛʦʨʷʥʥʷ;  

ï ʩʧʨʦʩʪʠʪʠ ʤʽʞʧʫʩʢʦʚʫ ʦʙʨʦʙʢʫ ʧʘʣʠʚʥʠʭ ʪʨʘʢʪʽʚ; 

ï ʟʘʙʝʟʧʝʯʠʪʠ ʪʨʠʚʘʣʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʨʦʚʠʥʥʦʾ ʙʘʟʠ ʟʘ ʥʘʷʚʥʦʩʪʽ ʚʝʣʠʢʠʭ 

ʧʨʠʨʦʜʥʠʭ ʟʘʧʘʩʽʚ ʧʘʣʴʥʦʛʦ;  

ï ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʪʫʧʥʽʩʪʴ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʜʣʷ ʙʫʜʴ-̫ ʢʠʭ ʥʘʮʽʦʥʘʣʴʥʠʭ ʧʨʦʛʨʘʤ; 

ï ʧʦʣʝʛʰʠʪʠ ʩʪʚʦʨʝʥʥʷ ʜʚʠʛʫʥʘ ʙʫʜʴ-̫ ʢʦʾ ʧʨʠʥʮʠʧʦʚʦʾ ʩʭʝʤʠ (ʟ ʦʢʠʩʣʶʚʘʣʴʥʠʤ            

 ʘʙʦ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʤ ʛʘʟʦʛʝʥʝʨʘʪʦʨʦʤ);  

ï ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʘʪʝʨʽʘʣʠ, ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʦʙʣʘʜʥʘʥʥʷ, ʚʣʘʩʪʠʚʽ ʢʨʽʦʛʝʥʥʽʡ 

 ʪʝʭʥʽʮʽ.  

ʄʝʪʘʥʦʚʠʡ ʜʚʠʛʫʥ, ʚʠʢʦʥʘʥʠʡ ʟʘ ʟʘʤʢʥʫʪʦʶ ʩʭʝʤʦʶ, ʤʘʻ ʧʨʠʥʮʠʧʦʚʦ ʧʽʜʚʠʱʝʥʫ 

ʥʘʜʽʡʥʽʩʪʴ, ʘ ʪʘʢʦʞ ʧʨʠ ʤʝʥʰ ʥʘʧʨʫʞʝʥʠʭ ʧʘʨʘʤʝʪʨʘʭ ʤʘʻ ʙʽʣʴʰ ʚʠʩʦʢʫ ʧʠʪʦʤʫ ʪʷʛʫ [2]. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ 

1. Stephen D. Heister, William E. Anderson, Timoth®e L. Pourpoint, R. Joseph Cassady (2019) 

Rocket Propulsion / Cambridge Aerospace Series, Series Number 47 

2. George P. Sutton, Oscar Biblarz (2016) Rocket Propulsion Elements / 9th Edition  



ʉɽʂʎɯʗ ï ʊɽʍʅʆʃʆɻɯɰ ʄɸʐʀʅʆɹʋɼʋɺɸʅʅʗ 

ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  

çʄʆʃʆɼʔ: ʅɸʋʂɸ ʊɸ ɯʅʅʆɺɸʎɯɰè, 22-24 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. 

87 

ʋɼʂ 621.824:004.9 

 

ɻʫʱʠʥ ʂ.ʉ., ʩʪʫʜʝʥʪ ʛʨ. 131-22ʩʢ-1  

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɼʝʨʙʘʙʘ ɺ.ɸ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʪʝʭʥʦʣʦʛʽʡ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʪʘ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

CAD/CAM  ʉʀʉʊɽʄʀ ɺ ʂʆʅʉʊʈʋʂʋʊʆʈʉʔʂʆ-ʊɽʍʅʆʃʆɻɯʏʅɯʁ 

ʇɯɼɻʆʊʆɺʎɯ ɺʀʈʆɹʅʀʎʊɺɸ 

 

ʆʨʛʘʥʽʟʘʮʽʷ ʝʬʝʢʪʠʚʥʦʛʦ ʤʘʰʠʥʦʙʫʜʽʚʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʙʝʟ ʩʫʯʘʩʥʦʛʦ 

ʫʩʪʘʪʢʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ ʙʝʟ ʚʝʨʩʪʘʪʽʚ ʟ ʯʠʩʣʦʚʠʤ ʧʨʦʛʨʘʤʥʠʤ ʢʝʨʫʚʘʥʥʷʤ (ʏʇʂ), ʩʪʘʻ 

ʥʝʤʦʞʣʠʚʦʶ. ʇʦʩʠʣʝʥʥʷ ʢʦʥʢʫʨʝʥʮʽʾ ʽ ʧʦʪʨʝʙʘ ʨʠʥʢʫ ʚ ʩʢʣʘʜʥʠʭ ʚʠʨʦʙʘʭ ʩʪʠʤʫʣʶʶʪʴ 

ʢʦʤʧʘʥʽʾ ʜʦ ʪʝʭʥʽʯʥʦʛʦ ʧʝʨʝʦʟʙʨʦʻʥʥʷ ʽ ʜʦ ʦʧʪʠʤʽʟʘʮʽʾ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʱʦʙ 

ʧʨʦʤʠʩʣʦʚʝ ʧʽʜʧʨʠʻʤʩʪʚʦ ʧʨʘʮʶʚʘʣʦ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʫʪʢʦʚʦ, ʥʝʜʦʩʪʘʪʥʴʦ ʢʫʧʠʪʠ 

ʜʦʨʦʛʝ ʩʫʯʘʩʥʝ ʫʩʪʘʪʢʫʚʘʥʥʷ ʏʇʂ. ʅʝʦʙʭʽʜʥʦ ʱʝ ʦʨʛʘʥʽʟʫʚʘʪʠ ʡʦʛʦ ʨʘʮʽʦʥʘʣʴʥʫ 

ʝʢʩʧʣʫʘʪʘʮʽʶ - ʟʚʝʩʪʠ ʜʦ ʤʽʥʽʤʫʤʫ ʧʨʦʩʪʽʡ ʚʝʨʩʪʘʪʽʚ, ʟʙʽʣʴʰʠʪʠ ʚʠʨʦʙʥʠʮʪʚʦ ʜʝʪʘʣʝʡ ʽ 

ʩʢʦʨʦʪʠʪʠ ʢʽʣʴʢʽʩʪʴ ʙʨʘʢʦʚʘʥʠʭ ʚʠʨʦʙʽʚ. ɸʜʞʝ ʚʝʨʩʪʘʪ ʟ ʏʇʂ ʧʨʠʥʦʩʠʪʴ ʧʨʠʙʫʪʦʢ ʪʽʣʴʢʠ 

ʪʦʜʽ, ʢʦʣʠ ʚʽʥ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʨʘʮʶʻ ʟ ʜʝʪʘʣʣʶ (ʥʘʧʨʠʢʣʘʜ, ʬʨʝʟʝʨʫʶʯʠ ʾʾ). ʊʦʤʫ ʟ 

ʝʢʦʥʦʤʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʯʘʩ, ʚʠʪʨʘʯʝʥʠʡ ʪʝʭʥʦʣʦʛʦʤ ʥʘ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʠ, ʱʦ 

ʫʧʨʘʚʣʷʻ, ʽʟ ʩʪʦʡʢʠ, ʬʘʢʪʠʯʥʦ ʻ ʯʘʩʦʤ ʧʨʦʩʪʦʶ ʫʩʪʘʪʢʫʚʘʥʥʷ. ɸ ʮʝ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʦʟʥʘʯʘʻ 

ʥʝʜʦʦʪʨʠʤʘʥʠʡ ʧʨʠʙʫʪʦʢ.  

ʉʴʦʛʦʜʥʽ ʝʬʝʢʪʠʚʥʘ ʽ ʨʘʮʽʦʥʘʣʴʥʘ ʝʢʩʧʣʫʘʪʘʮʽʷ ʚʝʨʩʪʘʪʽʚ ʟ ʏʇʂ ʤʦʞʣʠʚʘ ʪʽʣʴʢʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʧʝʮʽʘʣʴʥʦʛʦ ʇɿ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤ, ʱʦ ʫʧʨʘʚʣʷʶʪʴ, ʧʦʟʘ 

ʫʩʪʘʪʢʫʚʘʥʥʷʤ, ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ʪʝʭʥʦʣʦʛʘ. ʆʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʭ ʨʽʰʝʥʴ ʚ 

ʦʙʣʘʩʪʽ CAM (Computeraided manufacturing) ʻ ʩʠʩʪʝʤʘ NX ʚʽʜ ʢʦʤʧʘʥʽʾ Siemens PLM 

Software - ʢʦʤʧʣʝʢʩʥʝ CAD/CAM/CAE-ʨʽʰʝʥʥʷ ʜʣʷ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʚʠʨʦʙʥʠʮʪʚʘ. ɺʧʨʦʚʘʜʞʝʥʥʷ NX ʜʦʟʚʦʣʷʻ ʤʘʰʠʥʦʙʫʜʽʚʥʠʤ ʧʽʜʧʨʠʻʤʩʪʚʘʤ 

ʧʽʜʽʡʪʠ ʜʦ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʩʠʩʪʝʤʥʦ ʽ ʚʠʨʽʰʠʪʠ ʚʽʜʨʘʟʫ ʜʝʢʽʣʴʢʘ ʙʽʟʥʝʩ-ʟʘʚʜʘʥʴ, ʦʭʦʧʠʚʰʠ 

ʫʚʝʩʴ ʚʠʨʦʙʥʠʯʠʡ ʧʨʦʮʝʩ: ʽʩʪʦʪʥʦ ʩʢʦʨʦʪʠʪʠ ʪʝʨʤʽʥʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʧʽʜʚʠʱʠʪʠ ʡʦʛʦ 

ʷʢʽʩʪʴ, ʟʜʽʡʩʥʶʚʘʪʠ ʩʢʣʘʜʥʽ ʽʥʞʝʥʝʨʥʽ ʨʦʟʨʘʭʫʥʢʠ, ʧʨʦʛʨʘʤʫʚʘʪʠ ʫʩʪʘʪʢʫʚʘʥʥʷ ʟ ʏʇʂ. 

ʉʠʩʪʝʤʘ ʫʩʧʽʰʥʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʘʚʽʘʢʦʩʤʽʯʥʦʾ ʛʘʣʫʟʽ ʽ 

ʘʚʪʦʤʦʙʽʣʝʙʫʜʫʚʘʥʥʷ, ʚ ʩʫʜʥʦʙʫʜʫʚʘʥʥʽ ʽ ʝʥʝʨʛʝʪʠʮʽ, ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʤʝʜʠʯʥʦʛʦ 

ʫʩʪʘʪʢʫʚʘʥʥʷ, ʫ ʩʬʝʨʽ ʚʝʨʩʪʘʪʦʙʫʜʫʚʘʥʥʷ ʽ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʪʘ ʽʥ. 

2. ɯʥʪʝʨʬʝʡʩ ʫ NX ʧʦʙʫʜʦʚʘʥʠʡ ʥʘ ʦʩʥʦʚʽ ʈʦʣʝʡ: ʟʘʣʝʞʥʦ ʚʽʜ ʟʘʚʜʘʥʥʷ ʚʠ 

ʚʠʙʠʨʘʻʪʝ ʪʫ ʘʙʦ ʽʥʰʫ ʨʦʣʴ, ʚ NX ʙʫʜʝ ʟʘʚʘʥʪʘʞʝʥʠʡ ʽʥʪʝʨʬʝʡʩ ʜʣʷ ʚʠʙʨʘʥʦʾ ʨʦʣʽ. ɺʠ 

ʤʦʞʝʪʝ ʩʪʚʦʨʠʪʠ ʩʚʦʶ ʨʦʣʴ ʽ ʥʘʩʪʨʦʾʪʠ ʽʥʪʝʨʬʝʡʩ ʜʣʷ ʩʝʙʝ.  

3. ʈʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤ, ʱʦ ʫʧʨʘʚʣʷʶʪʴ, ʚ NX CAM ʨʦʙʠʪʴʩʷ ʫ ʜʝʢʽʣʴʢʘ ʝʪʘʧʽʚ. 

ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʨʦʙʦʪʠ ʧʦʢʘʟʘʥʘ ʚ ʪʘʙʣ. 1. ʅʝ ʫʩʽ ʝʪʘʧʠ ʻ ʦʙʦʚ'ʷʟʢʦʚʠʤʠ. 

ʊʘʙʣʠʮʷ 1 

ɺʠʙʽʨ ʦʪʦʯʝʥʥʷ ʦʙʨʦʙʢʠ(ʽʥʽʮʽʘʣʽʟʘʮʽʷ) 

ɸʥʘʣʽʟ ʛʝʦʤʝʪʨʽʾ 

ʇʽʜʛʦʪʦʚʢʘ ʤʦʜʝʣʽ ʜʦ ʚʠʨʦʙʥʠʮʪʚʘ 

ʉʪʚʦʨʝʥʥʷ /ʨʝʜʘʛʫʚʘʥʥʷ ʙʘʪʴʢʽʚʩʴʢʠʭ ʛʨʫʧ 

ʇʨʦʛʨʘʤʘ ɯʥʩʪʨʫʤʝʥʪ ɻʝʦʤʝʪʨʽʷ ʄʝʪʦʜ 

ʉʪʚʦʨʝʥʥʷ /ʨʝʜʘʛʫʚʘʥʥʷ ʦʧʝʨʘʮʽʡ 

ɻʝʥʝʨʫʚʘʥʥʷ ʪʨʘʻʢʪʦʨʽʡ 

ʇʝʨʝʚʽʨʢʘ ʪʨʘʻʢʪʦʨʽʾ. ʇʦʩʪʧʨʦʮʝʩʫʚʘʥʥʷ 

 

4. 3-ʦʩʴʦʚʝ ʬʨʝʟʝʨʫʚʘʥʥʷ: ʢʦʥʪʫʨʥʽ ʦʧʝʨʘʮʽʾ. 



ʉɽʂʎɯʗ ï ʊɽʍʅʆʃʆɻɯɰ ʄɸʐʀʅʆɹʋɼʋɺɸʅʅʗ 

ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  

çʄʆʃʆɼʔ: ʅɸʋʂɸ ʊɸ ɯʅʅʆɺɸʎɯɰè, 22-24 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. 

88 

ʊʘʢʠʡ ʚʠʜ ʦʙʨʦʙʢʠ ʜʫʞʝ ʨʦʟʧʦʚʩʶʜʞʝʥʠʡ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʬʦʨʤʦʪʚʦʨʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʦʩʥʘʱʝʥʥʷ - ʧʨʝʩ-ʬʦʨʤ ʽ ʰʪʘʤʧʽʚ. ʇʨʠʢʣʘʜʦʤ ʧʦʜʽʙʥʠʭ ʜʝʪʘʣʝʡ ʤʦʞʝ 

ʩʣʫʛʫʚʘʪʠ  ʧʫʘʥʩʦʥ, ʧʦʢʘʟʘʥʠʡ ʥʘ ʨʠʩ. 1. 

 

 
ʈʠʩʫʥʦʢ 1 ï çʇʫʘʥʩʦʥè 

 

ʂʦʥʪʫʨʥʽ ʦʧʝʨʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʛʝʦʤʝʪʨʽʶ, ʱʦ ʫʧʨʘʚʣʷʻ, ʷʢʘ ʟʘʜʘʻʪʴʩʷ 

ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʠʤʠ ʦʙ'ʻʢʪʘʤʠ (ʧʦʚʝʨʭʥʷʤʠ, ʢʨʠʚʠʤʠ/ʨʝʙʨʘʤʠ, ʪʦʯʢʘʤʠ ʪʘ ʽʥ.). ʅʘ 

ʦʩʥʦʚʽ ʛʝʦʤʝʪʨʽʾ, ʱʦ ʫʧʨʘʚʣʷʻ, ʩʠʩʪʝʤʘ ʬʦʨʤʫʻ ʥʘʙʽʨ ʪʦʯʦʢ - ʄʘʩʠʚ ʪʦʯʦʢ, ʱʦ 

ʫʧʨʘʚʣʷʶʪʴ, ʘʙʦ ʰʘʙʣʦʥ, ʱʦ ʋʧʨʘʚʣʷʻ. ɼʘʣʽ ʧʦ ʯʝʨʟʽ ʚ ʮʽ ʪʦʯʢʠ ʧʦʤʽʱʘʻʪʴʩʷ ʽʥʩʪʨʫʤʝʥʪ 

ʽ ʧʨʦʝʢʪʫʻʪʴʩʷ ʫʟʜʦʚʞ ʟʘʜʘʥʦʛʦ ʥʘʧʨʷʤʫ ʥʘ ʦʙʨʦʙʣʶʚʘʥʫ ʛʝʦʤʝʪʨʽʶ (ʜʝʪʘʣʴ). ɺ ʧʨʦʮʝʩʽ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦʰʫʢ ʪʦʯʢʠ ʢʦʥʪʘʢʪʫ ʽʥʩʪʨʫʤʝʥʪʫ ʟ ʜʝʪʘʣʣʶ. ʋ ʪʨʘʻʢʪʦʨʽʶ 

ʨʫʭʫ ʽʥʩʪʨʫʤʝʥʪʫ (ʽ ʜʘʣʽ ʚ ʧʨʦʛʨʘʤʫ, ʱʦ ʫʧʨʘʚʣʷʻ) ʚʠʚʦʜʠʪʴʩʷ ʮʝʥʪʨʘʣʴʥʘ ʪʦʯʢʘ 

ʽʥʩʪʨʫʤʝʥʪʫ. ʎʽ ʪʦʯʢʠ ʽ ʬʦʨʤʫʶʪʴ ʪʨʘʻʢʪʦʨʽʶ/ ɺ 3-ʦʩʴʦʚʽʡ ʦʙʨʦʙʮʽ ʚʽʩʴ ʽʥʩʪʨʫʤʝʥʪʫ 

ʟʘʟʚʠʯʘʡ ʧʘʨʘʣʝʣʴʥʘ ʦʩʽ Z ʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʯʘʩʪʽʰʝ ʚʠʢʦʥʫʻʪʴʩʷ ʫʟʜʦʚʞ ʦʩʽ Z. ʎʽ ʦʧʝʨʘʮʽʾ 

ʱʝ ʥʘʟʠʚʘʶʪʴ "ʦʧʝʨʘʮʽʷʤʠ ʟ ʬʽʢʩʦʚʘʥʦʶ ʚʽʩʩʶ ʽʥʩʪʨʫʤʝʥʪʫ" (ʟʚʽʜʩʠ ʽ ʧʨʝʬʽʢʩ FIXED ʚ 

ʾʭ ʥʘʟʚʽ).  

ʂʦʥʪʫʨʥʽ ʦʧʝʨʘʮʽʾ FIXED_CONTOUR ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠʩʷ ʧʦʭʠʣʠʤ (ʘʣʝ 

ʬʽʢʩʦʚʘʥʠʤ) ʽʥʩʪʨʫʤʝʥʪʦʤ, ʱʦ ʧʦʢʨʘʱʫʻ ʫʤʦʚʠ ʨʽʟʘʥʥʷ (ʦʩʢʽʣʴʢʠ ʚʠʚʦʜʠʪʴ ʟ ʨʽʟʘʥʥʷ 

ʚʝʨʰʠʥʫ ʽʥʩʪʨʫʤʝʥʪʘ). ʇʘʨʘʤʝʪʨ ɺʽʩʴ ʽʥʩʪʨʫʤʝʥʪʫ ʨʦʟʪʘʰʦʚʘʥʠʡ ʚ ʦʩʥʦʚʥʦʤʫ 

ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ ʦʧʝʨʘʮʽʾ. 
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https://doi.org/10.33271/nvngu/2020-1/041
https://doi.org/10.33271/nvngu/2020-1/041


ʉɽʂʎɯʗ ï ʊɽʍʅʆʃʆɻɯɰ ʄɸʐʀʅʆɹʋɼʋɺɸʅʅʗ 
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ʋɼʂ 621.914.1 

ʇʨʠʱʝʧʘ ɼ.ʆ., ʩʪʫʜʝʥʪ ʛʨ. 131ʤ-22ʥ-1 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɼʝʨʙʘʙʘ ɺ.ɸ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʪʝʭʥʦʣʦʛʽʡ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʪʘ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

ʆʉʆɹʃʀɺʆʉʊɯ ʂʆʅʉʊʈʋʖɺɸʅʅʗ ɼɽʅʊɸʃʔʅʀʍ ɯʄʇʃɸʅʊɯɺ ʋ 

SOLIDWORKS 

ɿ ʟʨʦʩʪʘʶʯʦʶ ʧʦʧʫʣʷʨʥʽʩʪʶ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʽʚ ʚ ʩʫʯʘʩʥʽʡ ʩʪʦʤʘʪʦʣʦʛʽʾ, ʚʝʣʠʢʘ 

ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʾʭ ʢʦʥʩʪʨʫʶʚʘʥʥʶ ʪʘ ʚʠʛʦʪʦʚʣʝʥʥʶ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʤʦʜʝʣʶʚʘʥʥʷ ʩʪʘʻ ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʚ ʮʴʦʤʫ ʧʨʦʮʝʩʽ. 

ɯʤʧʣʘʥʪʠ ʪʘ ʾʭ ʚʠʜʠ. 

ʗʢʽ ʚʠʜʠ ʽʤʧʣʘʥʪʽʚ ʽʩʥʫʶʪʴ? ʋʤʦʚʥʦ ʚʩʽ ʽʤʧʣʘʥʪʠ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʦʜʥʦʝʪʘʧʥʽ 

ʪʘ ʜʚʦʝʪʘʧʥʽ. ʈʽʟʥʠʮʷ ʚ ʪʦʤʫ, ʱʦ ʥʘ ʚʩʪʘʥʦʚʣʝʥʽ ʦʜʥʦʝʪʘʧʥʽ ʽʤʧʣʘʥʪʠ ʚʽʜʨʘʟʫ 

ʮʝʤʝʥʪʫʻʪʴʩʷ ʟʫʙʥʘ ʢʦʨʦʥʢʘ, ʘ ʚ ʩʠʩʪʝʤʘʭ ʜʚʦʝʪʘʧʥʠʭ ʽʤʧʣʘʥʪʽʚ ʤʽʞ ʽʤʧʣʘʥʪʦʤ ʪʘ ʟʫʙʥʦʶ 

ʢʦʨʦʥʢʦʶ ʻ ʟôʻʜʥʫʚʘʣʴʥʠʡ ʝʣʝʤʝʥʪ ð ʘʙʘʪʤʝʥʪ. 

 
ʈʠʩʫʥʦʢ 1 ï ɼʝʪʘʣʽ ʜʣʷ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ [1]. 

ʊʽʣʦ ʽʤʧʣʘʥʪʘ (ʧʨʦʩʪʽʰʝ ʢʘʞʫʯʠ, ʛʚʠʥʪ ʘʙʦ ʰʪʫʯʥʠʡ ʢʦʨʽʥʴ) ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚ 

ʢʽʩʪʢʫ (ʱʝʣʝʧʫ). ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʢʽʩʪʢʘ ʟʘʞʠʣʘ, ʜʘʣʽ ʚ ʽʤʧʣʘʥʪ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʘʙʘʪʤʝʥʪ. 

ʊʦʙʪʦ, ʥʘʜʷʩʥʝʚʘ ʯʘʩʪʠʥʘ, ʥʘ ʷʢʫ ʧʦʪʽʤ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʟʫʙʥʘ ʢʦʨʦʥʢʘ. ɿôʻʜʥʘʥʥʷ 

ʘʙʘʪʤʝʥʪʘ ʟ ʽʤʧʣʘʥʪʽʚ ʙʫʚʘʻ: 

¶ ʰʝʩʪʠʛʨʘʥʥʠʢ 

¶ ʚʦʩʴʤʠʛʨʘʥʥʠʢ 

¶ ʢʦʥʫʩ ʄʦʨʟʝ 

¶ ʢʦʤʙʽʥʦʚʘʥʝ ʟôʻʜʥʘʥʥʷ ʰʝʩʪʠʛʨʘʥʥʠʢ-ʢʦʥʫʩ, ʪʦʱʦ.[2] 

ʄʝʪʦʜʠʢʘ: 

ʇʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ SolidWorks ʜʦʟʚʦʣʷʻ ʽʥʞʝʥʝʨʘʤ ʪʘ ʩʪʦʤʘʪʦʣʦʛʘʤ ʝʬʝʢʪʠʚʥʦ 

ʧʨʘʮʶʚʘʪʠ ʟ ʪʨʠʚʠʤʽʨʥʠʤʠ ʤʦʜʝʣʷʤʠ, ʩʪʚʦʨʶʶʯʠ ʜʝʪʘʣʽʟʦʚʘʥʽ ʜʠʟʘʡʥʠ ʜʝʥʪʘʣʴʥʠʭ 

ʽʤʧʣʘʥʪʽʚ. ʇʨʦʛʨʘʤʘ ʥʘʜʘʻ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʪʦʯʥʦʛʦ ʚʽʜʪʚʦʨʝʥʥʷ ʬʦʨʤ 

ʪʘ ʨʦʟʤʽʨʽʚ, ʱʦ ʻ ʢʣʶʯʦʚʠʤ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʽʤʧʣʘʥʪʽʚ. ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ 

ʽʤʧʣʘʥʪʘ ʪʨʝʙʘ ʚʨʘʭʦʚʫʚʘʪʠ ʧʦʪʨʽʙʥʽ ʧʘʮʽʻʥʪʫ ʛʘʙʘʨʠʪʠ, ʪʘʢ ʷʢ ʮʝ ʙʫʜʝ ʚʧʣʠʚʘʪʠ ʥʘ 

ʦʙʨʘʥʠʡ ʤʘʪʝʨʽʘʣ ʪʘ ʨʦʟʤʽʨʠ ʚʥʫʪʨʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ. ɿʘʟʚʠʯʘʡ ʜʝʪʘʣʽ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ 

ʪʘʢʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʷʢ Grade 5 ʪʘ Grade 4. ʇʝʨʰʘ, ʟʘʚʜʷʢʠ ʣʝʛʫʶʯʠʤ ʝʣʝʤʝʥʪʘʤ, ʤʘʻ ʚʠʱʫ 

ʤʽʮʥʽʩʪʴ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʽʤʧʣʘʥʪ ʤʝʥʰʠʭ ʛʘʙʘʨʠʪʽʚ ʪʘ ʙʽʣʴʰ ʪʦʥʢʽ ʩʪʽʥʢʠ. Grade 4 

ʫ ʩʚʦʶ ʯʝʨʛʫ ʙʽʣʴʰ çʯʠʩʪʠʡè ʪʘ ʤʘʻ ʢʨʘʱʫ ʙʽʦʣʦʛʽʯʥʫ ʩʫʤʽʩʥʽʩʪʴ ʟ ʦʨʛʘʥʽʟʤʦʤ ʟʘ 

ʚʽʜʩʫʪʥʦʩʪʽ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʫ ʩʢʣʘʜʽ. ɹʽʣʴʰʝ ʰʘʥʩʽʚ ʧʨʠʞʠʚʘʥʥʷ ʪʘ ʰʚʠʜʰʘ 

ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʷ. ʊʘʢʽ ʽʤʧʣʘʥʪʠ ʤʦʞʫʪʴ ʜʦʚʰʝ ʩʣʫʞʠʪʠ ʫ ʪʽʣʽ ʣʶʜʠʥʠ. 

ʄʦʜʝʣʶʚʘʥʥʷ ʽʤʧʣʘʥʪʫ ʚʠʤʘʛʘʻ ʩʪʚʦʨʝʥʥʷ ʩʢʣʘʜʥʦʛʦ ʧʨʦʬʽʣʶ ʨʽʟʮʷ, ʷʢʠʡ ʙʫʜʝ 

ʥʘʨʽʟʘʪʠ ʚʠʭʨʦʚʫ ʨʽʟʴʙʫ ʧʦ ʩʢʣʘʜʥʽʡ ʩʧʽʨʘʣʽ ʟ ʧʝʨʝʤʽʥʥʦʶ ʚʠʩʦʪʦʶ ʩʪʫʧʝʥʶ ʪʘ ʜʽʘʤʝʪʨʦʤ. 
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ɺʘʞʣʠʚʦ, ʱʦʙ ʪʨʘʝʢʪʦʨʽʾ ʥʝ ʧʝʨʝʪʠʥʘʣʠʩʷ. ɿʘʟʚʠʯʘʡ ʫʩʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʨʦʙʣʷʪʴʩʷ ʧʽʜ ʟʘʤʦʚʣʝʥʥʷ. 

 

 

ʈʠʩʫʥʦʢ 2 ï ʉʪʚʦʨʝʥʥʷ 3ʜ ʤʦʜʝʣʽ ʚ ʧʨʦʛʨʘʤʽ SolidWorks. 

 

SolidWorks ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʘʥʘʣʽʟ ʤʽʮʥʦʩʪʽ ʪʘ ʩʪʽʡʢʦʩʪʽ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʽʚ 

ʚ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʎʝ ʜʦʟʚʦʣʷʻ ʚʜʦʩʢʦʥʘʣʠʪʠ ʢʦʥʩʪʨʫʢʮʽʶ ʽʤʧʣʘʥʪʽʚ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʾʭʥʶ ʥʘʜʽʡʥʽʩʪʴ ʪʘ ʪʨʠʚʘʣʠʡ ʪʝʨʤʽʥ ʩʣʫʞʙʠ. 

  

ʈʠʩʫʥʦʢ 3 ï ɺʠʤʽʨʶʚʘʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ ʫ ʧʨʦʛʨʘʤʽ. 

 

ɺʠʢʦʨʠʩʪʘʥʥʷ SolidWorks ʜʣʷ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʽʚ ʜʦʟʚʦʣʷʻ 

ʟʥʘʯʥʦ ʧʦʣʝʛʰʠʪʠ ʪʘ ʧʨʠʩʢʦʨʠʪʠ ʧʨʦʮʝʩ ʨʦʟʨʦʙʢʠ. ʎʝ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ 

ʪʘ ʷʢʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʠʭ ʽʤʧʣʘʥʪʽʚ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ SolidWorks ʻ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʚ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ 

ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʽʚ. 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ 

 

1. ʑʦ ʚʘʞʣʠʚʦ ʟʥʘʪʠ ʧʨʠ ʜʝʥʪʘʣʴʥʽʡ ʽʤʧʣʘʥʪʘʮʽʾ. URL:  https://h-clinic.com.ua/important-

about-implantation/ 

2. ɯʤʧʣʘʥʪʘʮʽʷ ʟʫʙʽʚ. ʗʢʽ ʙʫʚʘʶʪʴ ʩʠʩʪʝʤʠ ʽʤʧʣʘʥʪʽʚ? URL: 

https://osadchyclinic.com.ua/implantaciya-zubov/ 

 

 

  

https://h-clinic.com.ua/important-about-implantation/
https://h-clinic.com.ua/important-about-implantation/
https://osadchyclinic.com.ua/implantaciya-zubov/
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ʋɼʂ 681.518.54 

 

ʂʘʣʘʰʥʽʢ ɭ.ɺ., ʩʪʫʜʝʥʪ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 134 ɸʚʽʘʮʽʡʥʘ ʪʘ ʨʘʢʝʪʦ-ʢʦʩʤʽʯʥʘ ʪʝʭʥʽʢʘ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɿʦʣʦʪʴʢʦ ʆ.ɭ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʜʚʠʛʫʥʦʙʫʜʫʚʘʥʥʷ 

(ɼʥʽʧʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʆʣʝʩʷ ɻʦʥʯʘʨʘ, ʤ.ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ɼɺʆʍʈɽɾʀʄʅʀʁ ʈɯɼʀʅʅʀʁ ʈɸʂɽʊʅʀʁ ɼɺʀɻʋʅ ʅɸ 

ʊʈʀʂʆʄʇʆʅɽʅʊʅʆʄʋ ʇɸʃʀɺɯ 

  

ʆʜʥʠʤ ʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʚʘʨʽʘʥʪʽʚ ʟʥʠʞʝʥʥʷ ʚʘʨʪʦʩʪʽ ʚʠʚʝʜʝʥʥʷ ʢʦʨʠʩʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʜʥʽʻʾ ʜʚʠʛʫʥʥʦʾ ʫʩʪʘʥʦʚʢʠ (ɼʋ) ʫ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʧʝʨʰʦʾ 

ʪʘ ʜʨʫʛʦʾ ʩʪʫʧʝʥʽʚ ʨʘʢʝʪʠ-ʥʦʩʽʷ (ʈʅ). ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʮʽʻʾ ʢʦʥʮʝʧʮʽʾ ʜʦʮʽʣʴʥʦ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʪʨʠʢʦʤʧʦʥʝʥʪʥʠʡ ʨʽʜʠʥʥʠʡ ʨʘʢʝʪʥʠʡ ʜʚʠʛʫʥ (ʈʈɼ). ʋ ʩʢʣʘʜʽ ʧʝʨʰʦʾ 

ʩʪʫʧʝʥʽ ʜʚʠʛʫʥ ʧʨʘʮʶʻ ʥʘ ʢʦʤʧʦʥʝʥʪʘʭ ʨʘʢʝʪʥʦʛʦ ʧʘʣʠʚʘ ï ʨʽʜʢʠʡ ʢʠʩʝʥʴ/ʚʫʛʣʝʚʦʜʥʝʚʝ 

ʧʘʣʴʥʝ ʟ ʜʦʜʘʚʘʥʥʷʤ ʚʦʜʥʶ, ʫ ʩʢʣʘʜʽ ʜʨʫʛʦʾ ʩʪʫʧʝʥʽ ʜʚʠʛʫʥ ʧʝʨʝʤʠʢʘʻʪʴʩʷ ʥʘ ʽʥʰʠʡ 

ʨʝʞʠʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʽʣʴʰ ʝʥʝʨʛʝʪʠʯʥʦ ʝʬʝʢʪʠʚʥʦʾ ʧʘʣʠʚʥʦʾ ʧʘʨʠ ï ʨʽʜʢʠʡ 

ʢʠʩʝʥʴ/ʨʽʜʢʠʡ ʚʦʜʝʥʴ. 

ɼʦ ʦʩʥʦʚʥʠʭ ʧʝʨʝʚʘʛ ʜʚʦʭʨʝʞʠʤʥʦʛʦ ʈʈɼ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ: ʘ) ʚʠʩʦʢʽ ʟʥʘʯʝʥʥʷ 

ʧʠʪʦʤʦʛʦ ʽʤʧʫʣʴʩʫ ʥʘ ʧʝʨʰʦʤʫ ʨʝʞʠʤʽ ʟʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʦʛʦ 

ʪʨʠʢʦʤʧʦʥʝʥʪʥʦʛʦ ʧʘʣʠʚʘ (ʨʽʜʢʠʡ ʢʠʩʝʥʴ + ʚʫʛʣʝʚʦʜʥʝʚʝ ʧʘʣʴʥʝ + ʨʽʜʢʠʡ ʚʦʜʝʥʴ); ʙ) 

ʟʥʠʞʝʥʥʷ ʚʘʨʪʦʩʪʽ ʚʠʚʝʜʝʥʥʷ ʢʦʨʠʩʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ  ʟʘʚʜʷʢʠ ʻʜʠʥʽʡ ɼʋ ʜʣʷ ʜʚʦʭ 

ʩʪʫʧʝʥʽʚ ʈʅ. 

ʆʢʨʝʤʽ ʥʝʜʦʣʽʢʠ ʧʦʚôʷʟʘʥʽ ʟ ʚʽʜʩʫʪʥʽʩʪʶ ʩʪʝʥʜʦʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʜʣʷ 

ʚʠʧʨʦʙʫʚʘʥʴ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʨʘʢʝʪʠ-ʥʦʩʽʷ (ʈʅ) ʽʟ ʈʈɼ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ 

ʪʨʠʢʦʤʧʦʥʝʥʪʥʦʤʫ ʧʘʣʠʚʽ; ʫʩʢʣʘʜʥʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ɼʋ; ʚʽʜʥʦʩʥʽ ʚʪʨʘʪʠ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʯʝʨʝʟ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʽʜʪʨʠʤʘʥʥʷ ʜʚʦʭ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ [1]. 

ɼʣʷ ʦʙʦʭ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʪʝʨʤʦʛʘʟʦʜʠʥʘʤʽʯʥʠʡ 

ʨʦʟʨʘʭʫʥʦʢ ʢʘʤʝʨʠ ʟʛʦʨʷʥʥʷ (ʂɿ) ʪʘ ʩʦʧʣʘ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʨʘʭʫʥʢʽʚ ʜʚʦʭ ʨʝʞʠʤʽʚ ʙʫʣʦ 

ʦʪʨʠʤʘʥʦ ʩʫʪʪʻʚʫ ʚʽʜʤʽʥʥʽʩʪʴ ʫ ʛʘʟʦʜʠʥʘʤʽʯʥʠʭ ʧʨʦʬʽʣʷʭ ʩʦʧʣʘ. ʇʨʦʬʽʣʶʚʘʥʥʷ ʩʦʧʣʘ 

ʪʽʣʴʢʠ ʧʦ ʛʘʟʦʜʠʥʘʤʽʯʥʦʤʫ ʧʨʦʬʽʣʶ ʧʝʨʰʦʛʦ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʦʛʦ 

ʟʙʽʣʴʰʝʥʥʷ ʚʪʨʘʪ ʽ ʟʥʠʞʝʥʥʷ ʧʠʪʦʤʦʛʦ ʽʤʧʫʣʴʩʫ ʥʘ ʜʨʫʛʦʤʫ ʨʝʞʠʤʽ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ. ʋ 

ʩʚʦʶ ʯʝʨʛʫ, ʧʨʦʬʽʣʶʚʘʥʥʷ ʩʦʧʣʘ ʜʣʷ ʜʨʫʛʦʛʦ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʧʨʠʟʚʝʜʝ ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ ɼʋ. 

ɼʣʷ ʤʽʥʽʤʽʟʘʮʽʾ ʚʪʨʘʪ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫ ʟʚôʷʟʢʫ ʟ ʧʽʜʪʨʠʤʘʥʥʷʤ ʜʚʦʭ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ 

ɼʋ ʚʠʢʦʥʫʶʪʴ ʧʨʦʬʽʣʶʚʘʥʥʷ ʩʦʧʣʘ ʧʦ ʛʘʟʦʜʠʥʘʤʽʯʥʦʤʫ ʧʨʦʬʽʣʶ ʜʣʷ ʧʝʨʰʦʛʦ ʨʝʞʠʤʫ 

ʜʚʠʛʫʥʘ, ʘ ʜʣʷ ʜʨʫʛʦʛʦ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʜʦʮʽʣʴʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʦʭʦʣʦʜʞʫʻʤʦʛʦ 

ʚʠʩʫʚʥʦʛʦ ʩʦʧʣʦʚʦʛʦ ʥʘʩʘʜʢʘ ʟʽ ʟʣʘʤʦʤ ʢʦʥʪʫʨʫ (ʜʠʚ. ʨʠʩʫʥʦʢ) [2]. 

 
ʈʠʩʫʥʦʢ 1 ï ɻʘʟʦʜʠʥʘʤʽʯʥʠʡ ʧʨʦʬʽʣʴ ʈʈɼ ʟʽ ʟʣʘʤʦʤ ʢʦʥʪʫʨʫ 
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ɺʠʭʦʜʷʯʠ ʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʝʢʪʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʪʘʢʽ 

ʚʠʩʥʦʚʢʠ. ʊʨʠʢʦʤʧʦʥʝʥʪʥʠʡ ʈʈɼ ʟ ʚʠʩʫʚʥʠʤ ʩʦʧʣʦʚʠʤ ʥʘʩʘʜʢʦʤ ʥʝ ʧʦʩʪʫʧʘʻʪʴʩʷ ʟʘ 

ʩʚʦʻʶ ʝʥʝʨʛʝʪʠʯʥʦʶ ʪʘ ʤʘʩʦʚʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʜʚʦʢʦʤʧʦʥʝʥʪʥʠʤ ʈʈɼ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ 

ʫʥʽʬʽʢʘʮʽʾ ʜʚʠʛʫʥʘ ʜʣʷ ʧʝʨʰʦʾ ʪʘ ʜʨʫʛʦʾ ʩʪʫʧʝʥʽʚ ʈʅ, ʨʽʰʝʥʥʷ ʧʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʪʨʠʢʦʤʧʦʥʝʥʪʥʦʛʦ ʜʚʦʭʨʝʞʠʤʥʦʛʦ ʈʈɼ ʻ ʝʢʦʥʦʤʽʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʠʤ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ 

1. Alessandro de laco Veris (2021) Fundamental Concepts of Liquid-Propellant Rocket 

Engines / Springer Aerospace Technology 

2. Andrew M. Brown (2022) Structural Dynamics of Liquid Rocket Engines / Synthesis 

Lectures on Mechanical Engineering 

 

 

  



ʉɽʂʎɯʗ ï ʊɽʍʅʆʃʆɻɯɰ ʄɸʐʀʅʆɹʋɼʋɺɸʅʅʗ 

ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  

çʄʆʃʆɼʔ: ʅɸʋʂɸ ʊɸ ɯʅʅʆɺɸʎɯɰè, 22-24 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. 

93 

ʋɼʂ 621.9 

 

ʂʦʨʙʘʥʶʢ ʆ.ʈ., ʩʪʫʜʝʥʪ ʛʨ. 131ʤ-23ʥ-1 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɼʝʨʙʘʙʘ ɺ.ɸ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʪʝʭʥʦʣʦʛʽʡ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʪʘ 

ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʊɽʍʅʆʃʆɻɯʏʅɯ ʆʉʆɹʃʀɺʆʉʊɯ ɺʀɻʆʊʆɺʃɽʅʅʗ ɼɽʊɸʃɽʁ ɯɿ 

ʉʂʃɸɼʅʆʖ ɻɽʆʄɽʊʈɯɭʖ ɺʅʋʊʈɯʐʅɯʍ ʂɸʅɸʃɯɺ ʇʈʀ ɸɼʀʊʀɺʅʆʄʋ 

ɺʀʈʆɹʅʀʎʊɺɯ 

 

ʅʘ ʧʦʪʦʯʥʠʡ ʤʦʤʝʥʪ ʰʠʨʦʢʦʛʦ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʣʠ 3ɼ ʧʨʠʥʪʝʨʠ ʧʦ ʤʝʪʘʣʫ. 

ʅʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʧʨʦʬʝʩʽʡʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʻ SLS ʽ SLM ʧʨʠʥʪʝʨʠ. ɺʦʥʠ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʘʢʩʠʤʘʣʴʥʫ ʷʢʽʩʪʴ, ʪʦʯʥʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. 

ʉʫʪʴ ʧʨʦʮʝʩʫ ʜʨʫʢʫ ʚ ʦʙʦʭ ʪʝʭʥʦʣʦʛʽʷʭ ʧʦʣʷʛʘʻ ʚ ʧʦʰʘʨʦʚʦʤʫ ʚʠʙʽʨʢʦʚʦʤʫ 

ʩʧʽʢʘʥʥʽ ʤʝʪʘʣʝʚʦʛʦ ʧʦʨʦʰʢʫ ʧʽʜ ʚʧʣʠʚʦʤ ʦʜʥʦʛʦ ʘʙʦ ʜʝʢʽʣʴʢʦʭ ʣʘʟʝʨʥʠʭ ʧʨʦʤʝʥʽʚ. 

ʈʦʙʦʪʠ ʚʠʢʦʥʫʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʤʘʪʝʤʘʪʠʯʥʠʭ CAD ʤʦʜʝʣʽ. ʎʝ ʜʘʻ ʟʤʦʛʫ ʦʪʨʠʤʘʪʠ 

ʤʝʪʘʣʝʚʽ ʚʠʨʦʙʠ ʩʢʣʘʜʥʦʾ ʧʨʦʩʪʦʨʦʚʦʾ ʬʦʨʤʠ. ɺʽʜʤʽʥʥʽʩʪʴ ʩʝʣʝʢʪʠʚʥʦʛʦ ʣʘʟʝʨʥʦʛʦ 

ʩʧʽʢʘʥʥʷ [Selective Laser Sintering (SLS)] ʚʽʜ ʩʝʣʝʢʪʠʚʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʧʣʘʚʣʝʥʥʷ [Selective 

Laser Melting (SLM)] ʣʠʰʝ ʫ ʚʽʜʩʫʪʥʦʩʪʽ, ʫ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ, ʘʙʦ ʥʘʷʚʥʦʩʪʽ, ʫ ʜʨʫʛʦʤʫ, 

ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʫ (ʨʦʟʧʣʘʚʫ) ʧʽʜ ʯʘʩ ʫʪʚʦʨʝʥʥʷ ʟʚ'ʷʟʢʽʚ ʤʽʞ ʯʘʩʪʠʥʢʘʤʠ ʧʦʨʦʰʢʫ. 

ʄʘʣʘ ʪʦʚʱʠʥʘ ʦʜʠʥʠʯʥʦʛʦ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʰʘʨʫ (ʜʦ 0,1 ʤʤ) ʽ ʚʫʟʴʢʽʩʪʴ ʧʨʦʤʝʥʶ 

(ʙʣʠʟʴʢʦ 0.06 ʤʤ) ʜʘʻ ʟʤʦʛʫ ʩʪʚʦʨʶʚʘʪʠ ʤʝʪʘʣʝʚʽ ʚʠʨʦʙʠ ʟ ʚʥʫʪʨʽʰʥʴʦʶ ʩʪʨʫʢʪʫʨʦʶ 

ʧʨʘʢʪʠʯʥʦ ʧʨʝʮʠʟʽʡʥʦʾ ʪʦʯʥʦʩʪʽ ʪʘ ʚʨʘʞʘʶʯʦʾ ʩʢʣʘʜʥʦʩʪʽ. 

ʇʨʦʛʨʘʤʥʽ ʧʘʢʝʪʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ CAD-ʤʦʜʝʣʝʡ (ʷʢ-ʪʦ Autodesk Inventor, 

Solidworks ʪʦʱʦ), ʥʘ ʧʦʪʦʯʥʦʤʫ ʨʽʚʥʽ ʩʚʦʛʦ ʨʦʟʚʠʪʢʫ, ʪʘʢ ʩʘʤʦ ʚʦʣʦʜʽʶʪʴ ʰʠʨʦʢʠʤʠ 

ʤʦʞʣʠʚʦʩʪʷʤʠ ʥʝ ʪʽʣʴʢʠ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʘ ʡ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ, ʨʦʟʨʘʭʫʥʢʽʚ ʽ 

ʪʦʧʦʣʦʛʽʯʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ. ʆʪʨʠʤʘʥʫ CAD-ʤʦʜʝʣʴ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʧʨʦʛʨʘʤʘʭ 

CFD-ʨʦʟʨʘʭʫʥʢʫ (ʷʢ-ʪʦ Ansys, FlowSimulation, Fluent Design), ʱʦ ʜʘʶʪʴ ʟʤʦʛʫ 

ʦʧʪʠʤʽʟʫʚʘʪʠ ʢʦʥʩʪʨʫʢʮʽʶ ʥʝ ʪʽʣʴʢʠ ʱʦʜʦ ʤʽʮʥʦʩʪʽ, ʘ ʡ ʱʦʜʦ ʨʽʚʥʦʤʽʨʥʦʩʪʽ ʧʨʦʪʽʢʘʥʥʷ, 

ʟʤʽʰʫʚʘʥʥʷ ʽ ʪʝʧʣʦʚʽʜʜʘʯʽ (ʪʝʧʣʦʧʝʨʝʜʘʯʽ). ɸ ʪʘʢʽ ʧʨʦʛʨʘʤʠ, ʷʢ Materialise Magics, 

ʜʦʧʦʤʘʛʘʶʪʴ ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʢʫʪʽʚ çʥʘʚʠʩʘʥʥʷè, ʜʨʫʢʫʻʤʦʩʪʽ ʪʘ ʧʦʙʫʜʫʚʘʪʠ ʩʢʣʘʜʥʽ 

ʩʠʩʪʝʤʠ ʚʠʥʝʩʝʥʠʭ ʽ ʜʝʨʝʚʦʚʠʜʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʽʜʪʨʠʤʦʢ. 

ʎʽ ʧʨʦʛʨʘʤʠ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚ ʢʦʤʧʣʝʢʩʽ, ʟʘ ʜʣʷ ʧʦʩʪʫʧʦʚʦʛʦ ʽʪʝʨʘʮʽʡʥʦʛʦ 

ʦʧʪʠʤʽʟʫʚʘʥʥʷ CAD ʤʦʜʝʣʽ. 

ʋʩʷ ʩʫʢʫʧʥʽʩʪʴ ʧʝʨʝʨʘʭʦʚʘʥʦʛʦ ʩʪʚʦʨʶʻ ʫʥʽʢʘʣʴʥʫ ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʜʝʪʘʣʝʡ, ʱʦ ʥʝ ʤʘʣʠ ʨʘʥʽʰʝ ʘʥʘʣʦʛʽʚ. ɼʝʪʘʣʝʡ ʟʽ ʩʢʣʘʜʥʦʶ ʚʥʫʪʨʽʰʥʴʦʶ ʩʪʨʫʢʪʫʨʦʶ 

ʢʘʥʘʣʽʚ ʤʥʦʞʠʥʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. 

ʎʽ ʢʘʥʘʣʠ ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠ ʨʽʟʥʽ ʬʫʥʢʮʽʾ.  

ʅʘʧʨʠʢʣʘʜ, ʢʘʥʘʣʠ ʜʣʷ ʧʦʜʘʯʽ ʦʭʦʣʦʜʞʫʚʘʯʘ. ɼʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʨʽʜʠʥʠ ʘʙʦ ʛʘʟʠ, ʱʦ ʧʨʦʪʽʢʘʶʪʴ ʫʩʝʨʝʜʠʥʽ ʩʪʽʥʦʢ ʜʝʪʘʣʽ, ʧʦ ʩʠʩʪʝʤʽ ʢʘʥʘʣʽʚ 

ʟʘʜʘʥʦʾ ʛʝʦʤʝʪʨʽʾ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʨʽʚʥʦʤʽʨʥʠʡ ʘʙʦ ʣʦʢʘʣʽʟʦʚʘʥʠʡ ʭʘʨʘʢʪʝʨ ʦʭʦʣʦʜʞʝʥʥʷ. 

ɸʙʦ ʥʘʚʧʘʢʠ ʮʝ ʙʫʜʫʪʴ ʢʘʥʘʣʠ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ, ʤʝʪʦʶ ʷʢʦʛʦ ʙʫʜʝ ʥʘʛʨʽʪʠ ʨʦʙʦʯʝ ʪʽʣʦ, 

ʱʦ ʧʦʜʘʻʪʴʩʷ, ʽ ʧʨʠ ʮʴʦʤʫ ʥʝ ʜʦʩʷʛʪʠ ʚ ʣʦʢʘʣʴʥʠʭ ʪʦʯʢʘʭ ʢʠʧʽʥʥʷ (ʘʙʦ ʭʽʤʽʯʥʦʛʦ 

ʨʦʟʢʣʘʜʘʥʥʷ). ɸ ʤʦʞʫʪʴ ʩʪʘʪʠ ʨʦʟʧʦʜʽʣʝʥʦʶ ʩʠʩʪʝʤʦʶ ʧʦʜʘʯʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʨʽʚʥʦʤʽʨʥʝ 

ʟʤʽʰʫʚʘʥʥʷ ʚ ʨʦʙʦʯʦʤʫ ʦʙ'ʻʤʽ, ʱʦ ʚʢʣʶʯʘʻ ʘʙʦ ʥʘʚʧʘʢʠ ʚʠʢʣʶʯʘʻ ʬʫʥʢʮʽʶ ʧʦʧʝʨʝʜʥʴʦʛʦ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʨʦʙʦʯʦʛʦ ʪʽʣʘ. ɯ ʱʝ ʙʝʟʣʽʯ ʽʥʰʠʭ ʬʫʥʢʮʽʡ. 

ʆʜʥʘʢ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘʢʠʭ ʢʘʥʘʣʽʚ ʧʦʚ'ʷʟʘʥʝ ʟ ʯʠʤʘʣʠʤʠ ʪʨʫʜʦʚʠʪʨʘʪʘʤʠ ʽ ʥʝʩʝ ʚ 

ʩʦʙʽ ʙʝʟʣʽʯ ʥʝʧʨʦʩʪʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ ʽ ʢʦʤʧʨʦʤʽʩʽʚ. ʄʦʞʥʘ ʚʢʘʟʘʪʠ ʪʨʠ ʥʘʡʙʽʣʴʰ 

ʟʥʘʯʫʱʽ ʩʢʣʘʜʥʦʱʽ ʧʽʜ ʯʘʩ ʾʭ ʧʨʦʝʢʪʫʚʘʥʥʷ. 

ʇʦ-ʧʝʨʰʝ, ʚʩʽ ʚʥʫʪʨʽʰʥʽ ʧʦʨʦʞʥʠʥʠ ʧʽʜ ʯʘʩ SLS ʽ SLM ʟʘʣʠʰʘʶʪʴʩʷ ʟʘʧʦʚʥʝʥʠʤʠ 

ʥʝ ʩʧʝʯʝʥʠʤ ʤʝʪʘʣʝʚʠʤ ʧʦʨʦʰʢʦʤ. ɸ ʦʪʞʝ, ʚʩʷ ʩʪʨʫʢʪʫʨʘ ʢʘʥʘʣʽʚ ʤʘʻ ʘʙʦ ʚʽʜ ʩʘʤʦʛʦ 
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ʧʦʯʘʪʢʫ ʧʨʦʝʢʪʫʚʘʪʠʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʽʣʴʥʦʛʦ ʚʠʩʠʧʘʥʥʷ ʦʩʪʘʥʥʴʦʛʦ, ʘʙʦ ʚ ʪʝʭʥʦʣʦʛʽʶ 

ʤʘʻ ʙʫʪʠ ʚʢʣʶʯʝʥʝ ʭʽʤʽʯʥʝ ʧʨʦʤʠʚʘʥʥʷ ʘʛʨʝʩʠʚʥʠʤʠ ʨʝʘʛʝʥʪʘʤʠ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʟʘʣʠʰʢʽʚ 

ʤʝʪʘʣʝʚʦʾ ʧʫʜʨʠ. 

ʇʦ-ʜʨʫʛʝ, ʩʧʝʯʝʥʽ ʪʦʯʢʠ ʰʘʨʫ ʥʝ ʤʦʞʫʪʴ ʣʝʞʘʪʠ ʥʘ ʥʝʩʧʝʯʝʥʽʡ ʧʫʜʨʽ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʰʘʨʫ, ʚʦʥʠ ʧʨʦʩʪʦ ʧʨʦʚʘʣʷʪʴʩʷ ʚ ʥʴʦʛʦ. ɺʦʥʠ ʦʙʦʚ'ʷʟʢʦʚʦ ʤʘʶʪʴ ʪʦʨʢʘʪʠʩʷ 

ʩʧʝʯʝʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʦʧʝʨʝʜʥʴʦʛʦ ʰʘʨʫ ʘʙʦ ʝʣʝʤʝʥʪʽʚ ʧʽʜʪʨʠʤʦʢ. ɸ ʦʩʢʽʣʴʢʠ ʧʨʠʙʨʘʪʠ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʽʜʪʨʠʤʢʠ ʫ ʚʥʫʪʨʽʰʥʽʭ ʧʦʨʦʞʥʠʥʘʭ ʥʝʤʦʞʣʠʚʦ, ʪʦ ʧʽʜ ʯʘʩ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʩʣʽʜ ʨʝʪʝʣʴʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʫʪʚʦʨʝʥʥʷ "ʥʘʚʠʩʘʶʯʠʭ" ʝʣʝʤʝʥʪʽʚ ʧʦʰʘʨʦʚʦʛʦ ʩʧʽʢʘʥʥʷ. 

ʇʦ-ʪʨʝʪʻ, ʚʠʢʦʥʘʥʥʷ ʧʦʧʝʨʝʜʥʽʭ ʜʚʦʭ ʧʫʥʢʪʽʚ, ʘ ʪʘʢʦʞ ʫʩʽʭ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʽ 

ʨʦʙʦʯʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʷʢ ʦʩʥʦʚʥʦʾ ʜʝʪʘʣʽ, ʱʦ ʜʨʫʢʫʻʪʴʩʷ, ʪʘʢ ʽ ʚʥʫʪʨʽʰʥʽʭ ʢʘʥʘʣʽʚ ʻ 

ʚʝʣʴʤʠ ʥʝʪʨʠʚʽʘʣʴʥʦʶ ʽ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʶ ʟʘʜʘʯʝʶ, ʷʢʘ ʧʦʪʨʝʙʫʻ ʜʝʩʷʪʢʽʚ, ʘ ʪʦ ʡ ʩʦʪʝʥʴ 

ʽʪʝʨʘʮʽʡ ʟ ʧʦʩʣʽʜʫʶʯʠʤ ʟʥʘʭʦʜʞʝʥʥʷʤ ʢʦʤʧʨʦʤʽʩʫ ʤʽʞ çʜʨʫʢʫʻʤʽʩʪʶè ʜʝʪʘʣʽ ʪʘ 

ʚʠʤʦʛʘʤʠ ʜʦ ʥʝʾ. 

ʆʜʥʘʢ, ʦʪʨʠʤʘʥʠʡ ʨʝʟʫʣʴʪʘʪ ʚʘʨʪʠʡ ʫʩʽʭ ʚʠʪʨʘʯʝʥʠʭ ʟʫʩʠʣʴ, ʘ ʪʝʭʥʦʣʦʛʽʯʥʽʩʪʴ 

ʪʘʢʠʭ ʜʝʪʘʣʝʡ ʧʝʨʝʚʝʨʰʫʻ ʚʩʽ ʜʦʩʪʫʧʥʽ ʘʥʘʣʦʛʠ. 

ʗʢ ʧʨʠʢʣʘʜ ʥʘ ʤʘʣʶʥʢʘʭ 1 ʥʘʚʝʜʝʥʦ ʚʥʫʪʨʽʰʥʶ ʩʪʨʫʢʪʫʨʫ ʢʘʥʘʣʽʚ ʚʭʽʜʥʦʛʦ 

ʧʘʪʨʫʙʢʘ ʛʘʟʦʚʦʾ ʪʫʨʙʽʥʠ. ɼʘʥʥʘ ʩʠʩʪʝʤʘ ʢʘʥʘʣʽʚ ʚʠʢʦʥʫʻ ʦʜʨʘʟʫ ʽ ʦʭʦʣʦʜʞʫʚʘʣʴʥʫ, ʽ 

ʪʝʧʣʦʦʙʤʽʥʥʫ, ʽ ʨʦʟʧʦʜʽʣʴʥʦ-ʧʦʜʘʚʘʣʴʥʫ ʬʫʥʢʮʽʶ ʜʣʷ ʨʽʜʢʦʛʦ ʢʠʩʥʶ. CAD ʤʦʜʝʣʴ 

ʟʨʦʙʣʝʥʘ ʚ ʨʦʟʨʽʟʽ ʪʘ ʟ ʥʘʧʽʚʧʨʦʟʦʨʦʶ ʪʝʢʩʪʫʨʦʶ ʜʣʷ ʙʽʣʴʰʦʾ ʥʘʦʯʥʦʩʪʽ. 

 

  
ʈʠʩʫʥʦʢ 1 ï ʉʠʩʪʝʤʘ ʚʥʫʪʨʽʰʥʽʭ ʢʘʥʘʣʽʚ ʫ ʤʝʪʘʣʝʚʦʤʫ ʚʠʨʦʙʽ, ʦʪʨʠʤʘʥʦʤʫ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʘʜʠʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 
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ʋɼʂ 621.9 

 

ʂʦʨʙʘʥʶʢ ʉ.ʈ., ʩʪʫʜʝʥʪ ʛʨʫʧʠ 131ʤ-23ʥ-1 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɹʦʛʜʘʥʦʚ ʆ.ʆ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʪʝʭʥʦʣʦʛʽʡ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʪʘ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ɺʀɿʅɸʏɽʅʅʗ ʆʇʊʀʄɸʃʔʅʆɻʆ ʈɽɾʀʄʋ ʌʈɽɿɽʈʋɺɸʅʅʗ ɿɸ 

ɼʆʇʆʄʆɻʆʖ ʏʀʉɽʃʔʅʀʍ ʄɽʊʆɼɯɺ ʊɸ MATHCAD 

 

ɿʘʚʜʘʥʥʷ ʦʧʪʠʤʽʟʘʮʽʾ ʨʝʞʠʤʽʚ ʨʽʟʘʥʥʷ, ʷʢ ʽ ʨʘʥʽʰʝ, ʪʘʢ ʽ ʟʘʨʘʟ ʻ ʘʢʪʫʘʣʴʥʠʤ 

ʟʘʚʜʘʥʥʷʤ ʧʽʜ ʯʘʩ ʨʦʟʨʦʙʣʝʥʥʷ ʦʧʝʨʘʮʽʡʥʠʭ ʢʘʨʪ ʽ ʥʘʧʠʩʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. 

ɺʠʙʽʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʞʠʤʫ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʚʠʟʥʘʯʠʪʴ ʷʢ ʪʝʭʥʦʣʦʛʽʯʥʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ, 

ʪʘʢ ʽ ʩʦʙʽʚʘʨʪʽʩʪʴ ʜʝʪʘʣʝʡ, ʱʦ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ [1]. 

ʆʩʦʙʣʠʚʦʛʦ ʽʥʪʝʨʝʩʫ, ʫ ʩʚʽʪʣʽ ʚʠʱʝʩʢʘʟʘʥʦʛʦ, ʥʘʙʫʚʘʻ ʦʧʪʠʤʽʟʘʮʽʷ ʨʝʞʠʤʽʚ 

ʨʽʟʘʥʥʷ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ ʬʨʝʟʝʨʫʚʘʥʥʷ. ɺʽʜʤʽʥʥʽʩʪʴ ʬʨʝʟʝʨʫʚʘʥʥʷ ʚʽʜ ʽʥʰʠʭ 

ʚʠʜʽʚ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ ʧʦʣʷʛʘʻ ʚ ʡʦʛʦ ʫʥʽʚʝʨʩʘʣʴʥʦʩʪʽ, ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ, ʘ 

ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʥʽ ʡʦʛʦ ʚ ʩʫʯʘʩʥʠʭ ʧôʷʪʠ ʢʦʦʨʜʠʥʘʪʥʠʭ ʚʝʨʩʪʘʪʘʭ. ɯ ʭʦʯʘ ʮʝ ʚʩʝ ʡʦʛʦ 

ʷʚʥʽ ʧʝʨʝʚʘʛʠ, ʷʢʽ ʟʤʫʰʫʶʪʴ ʚʩʝ ʯʘʩʪʽʰʝ ʽ ʯʘʩʪʽʰʝ ʚʠʙʠʨʘʪʠ ʡʦʛʦ ʷʢ ʦʩʥʦʚʥʠʡ ʪʠʧ 

ʤʝʪʘʣʦʦʙʨʦʙʢʠ, ʚʦʥʠ ʞ ʜʦʜʘʶʪʴ ʩʢʣʘʜʥʦʱʽʚ ʧʨʠ ʚʠʙʦʨʽ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʞʠʤʫ ʨʽʟʘʥʥʷ. 

ʋ ʮʽʡ ʨʦʙʦʪʽ ʟʨʦʙʣʝʥʦ ʩʧʨʦʙʫ ʟʨʦʙʠʪʠ ʧʝʨʰʽ ʢʨʦʢʠ ʜʦ ʦʪʨʠʤʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

(ʯʠʩʝʣʴʥʦʛʦ) ʤʝʪʦʜʫ ʧʨʦʚʝʜʝʥʥʷ ʪʘʢʦʾ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʾ ʦʮʽʥʢʠ. 

ʅʘ ʨʠʩʫʥʢʫ 1 ʧʨʠʚʝʜʝʥʘ ʨʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ. 

 
ʈʠʩʫʥʦʢ 1 ï ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ 

 

ʗʢ ʛʨʘʥʠʯʥʽ ʫʤʦʚʠ ʙʫʣʦ ʦʙʨʘʥʦ ʩʠʩʪʝʤʫ ʪʝʭʥʽʯʥʠʭ ʦʙʤʝʞʝʥʴ, ʚʠʨʘʞʝʥʠʭ ʫ 

ʚʠʛʣʷʜʽ ʥʝʨʽʚʥʦʩʪʝʡ, ʟʘʧʠʩʘʥʠʭ ʥʠʞʯʝ [2]. 

 

1) ʆʙʤʝʞʝʥʥʷ ʤʽʥʽʤʘʣʴʥʦʾ 

ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʰʧʠʥʜʝʣʷ: min.ʚʝʨʩʪnn²  

2) ʆʙʤʝʞʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʰʧʠʥʜʝʣʷ: max.ʚʝʨʩʪnn¢  

3) ʆʙʤʝʞʝʥʥʷ ʟ ʤʽʥʽʤʘʣʴʥʦʾ 

ʧʦʜʘʯʽ: zSSn /min²Ö  

4) ʆʙʤʝʞʝʥʥʷ ʟ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʧʦʜʘʯʽ: zSSn /max¢Ö  

5) ʆʙʤʝʞʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ 

ʧʨʠʚʦʜʫ ʛʦʣʦʚʥʦʛʦ ʨʫʭʫ 

ʚʝʨʩʪʘʪʘ: kkzBtC
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6) ʆʙʤʝʞʝʥʥʷ ʟʘ ʤʽʮʥʽʩʪʶ 

ʤʝʭʘʥʽʟʤʫ ʧʦʜʘʯʽ ʚʝʨʩʪʘʪʘ: 

kkzBtC
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7) ʆʙʤʝʞʝʥʥʷ ʟʘ ʞʦʨʩʪʢʽʩʪʶ 

ʽʥʩʪʨʫʤʝʥʪʘ: 

  kkLzBtC
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8) ʆʙʤʝʞʝʥʥʷ ʱʦʜʦ ʪʦʯʥʦʩʪʽ 

ʦʙʨʦʙʢʠ: 
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9) ʆʙʤʝʞʝʥʥʷ ʟʘ ʰʦʨʩʪʢʽʩʪʶ 

ʦʙʨʦʙʣʝʥʦʾ ʧʦʚʝʨʭʥʽ: 
1

1
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)sin(
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10) ʆʙʤʝʞʝʥʥʷ ʟʘ ʩʪʽʡʢʽʩʪʶ 

ʽʥʩʪʨʫʤʝʥʪʫ: 
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ʎʽʣʴʦʚʘ ʬʫʥʢʮʽʷ: maxÝÖSn  

 

ʈʦʟʚ'ʷʟʘʥʥʷ ʩʠʩʪʝʤʠ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʧʨʦʛʨʘʤʥʦʤʫ ʧʘʢʝʪʽ Mathcad. ʎʝʡ ʧʘʢʝʪ ʜʘʻ 

ʟʤʦʛʫ ʚʽʟʫʘʣʴʥʦ ʙʘʯʠʪʠ ʽ ʣʝʛʢʦ ʨʝʜʘʛʫʚʘʪʠ ʥʝʨʽʚʥʦʩʪʽ ʪʘ ʚʦʜʥʦʯʘʩ ʤʘʻ ʜʦʩʪʘʪʥʽʡ 

ʬʫʥʢʮʽʦʥʘʣ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʰʝʥʥʷ. ʅʘ ʨʠʩʫʥʢʫ 2 ʥʘʚʝʜʝʥʦ ʧʨʠʢʣʘʜ 

ʨʦʟʚôʷʟʘʥʥʷ ʩʠʩʪʝʤʠ ʥʝʨʽʚʥʦʩʪʝʡ ʚ ʧʨʦʛʨʘʤʥʦʤʫ ʧʘʢʝʪʽ Mathcad.   

 
ʈʠʩʫʥʦʢ 2 ï ʇʨʠʢʣʘʜ ʨʦʟʚôʷʟʘʥʥʷ ʩʠʩʪʝʤʠ ʯʠʩʝʣʴʥʠʤ ʤʝʪʦʜʦʤ ʚ ʧʨʦʛʨʘʤʥʦʤʫ 

ʧʘʢʝʪʽ Mathcad 

 

ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʧʨʘʚʠʣʴʥʦʩʪʽ ʨʦʟʨʘʭʫʥʢʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʛʨʘʬʽʯʥʠʡ ʤʝʪʦʜ 

ʦʧʪʠʤʽʟʘʮʽʾ ʟ ʣʽʥʝʘʨʠʟʘʮʽʻʶ ʰʣʷʭʦʤ ʣʦʛʘʨʠʬʤʫʚʘʥʥʷ (ʨʠʩʫʥʦʢ 3).  

 
ʈʠʩʫʥʦʢ 3 ï ʇʨʠʢʣʘʜ ʨʦʟʚôʷʟʘʥʥʷ ʩʠʩʪʝʤʠ ʛʨʘʬʽʯʥʠʤ ʤʝʪʦʜʦʤ 

ʇʝʨʝʚʽʨʢʘ ʧʦʢʘʟʘʣʘ ʧʨʘʚʠʣʴʥʽʩʪʴ ʨʦʙʦʪʠ ʯʠʩʝʣʴʥʦʛʦ ʤʝʪʦʜʫ (ʫ ʤʝʞʘʭ ʧʦʭʠʙʢʠ ʥʘ 

ʛʨʘʬʽʯʥʠʡ ʤʝʪʦʜ ʨʦʟʚôʷʟʘʥʥʷ). 

ʅʘ ʛʨʘʬʽʢʫ ʛʨʘʥʠʯʥʽ ʢʨʠʚʽ ʫʪʚʦʨʶʶʪʴ ʤʥʦʛʦʢʫʪʥʠʢ ʨʽʰʝʥʴ, ʚ ʷʢʦʤʫ ʢʦʦʨʜʠʥʘʪʠ 

ʙʫʜʴ-ʷʢʦʾ ʪʦʯʢʠ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʚʩʽʤ ʦʙʤʝʞʝʥʥʷʤ ʙʝʟ ʚʠʢʣʶʯʝʥʥʷ. ʊʦʤʫ ʟʘʚʜʘʥʥʷ 

ʧʦʰʫʢʫ ʦʧʪʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʟʚʦʜʠʪʴʩʷ ʜʦ ʧʦʩʣʽʜʦʚʥʦʛʦ ʦʙʯʠʩʣʝʥʥʷ ʢʦʦʨʜʠʥʘʪ ʚʩʽʭ 
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ʤʦʞʣʠʚʠʭ ʪʦʯʦʢ ʧʝʨʝʪʠʥʫ ʛʨʘʥʠʯʥʠʭ ʧʨʷʤʠʭ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʜʣʷ ʥʠʭ ʥʘʡʙʽʣʴʰʦʾ ʩʫʤʠ 

(ʨʠʩʫʥʦʢ 4) [2]. 

 
ʈʠʩʫʥʦʢ 4 ï ʂʦʦʨʜʠʥʘʪʠ ʪʦʯʦʢ ʤʥʦʛʦʢʫʪʥʠʢʘ ʨʽʰʝʥʴ 

 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʧʘʢʝʪʫ Mathcad ʩʫʪʪʻʚʦ ʩʢʦʨʦʯʫʻ ʯʘʩ ʥʘ ʚʠʟʥʘʯʝʥʥʷ 

ʧʦʪʨʽʙʥʠʭ ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʝʞʠʤʫ ʬʨʝʟʝʨʫʚʘʥʥʷ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʧʦʜʘʣʴʰʦʤʫ ʤʦʞʣʠʚʦ ʪʘʢʦʞ ʟʨʦʙʠʪʠ ʙʘʟʫ ʜʘʥʠʭ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʜʦ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʙʤʝʞʝʥʴ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ 

1. ʈʦʟʨʘʭʫʥʢʦʚʽ ʦʧʝʨʘʮʽʾ ʨʝʞʠʤʽʚ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ ʤʘʪʝʨʽʘʣʽʚ: ʪʦʯʽʥʥʷ, 

ʩʚʝʨʜʣʽʥʥʷ, ʟʝʥʢʝʨʫʚʘʥʥʷ, ʨʦʟʛʦʨʪʘʥʥʷ: ʥʘʚʯ. ʧʦʩʽʙ. / ʈ.ʇ. ɼʽʜʠʢ, ɺ.ɺ. ɿʽʣʴ, ʉ.ʊ. ʇʘʮʝʨʘ. 

ī ɼ.: ʅʘʮʽʦʥʘʣʴʥʠʡ ʛʽʨʥʠʯʠʡ ʫʥʽʚʝʨʩʠʪʝʪè, 2013. ī 196 ʩ. 

2. ʂʨʦʣʴ ʆ.ʉ. ʄʝʪʦʜʠ ʪʘ ʧʨʦʮʝʜʫʨʠ ʦʧʪʠʤʽʟʘʮʽʾ ʨʝʞʠʤʽʚ ʨʽʟʘʥʥʷ: ʤʦʥʦʛʨʘʬʽʷ. - 

ʃʫʛʘʥʩʴʢ: ʚʠʜ-ʚʦ ʉʅʋ ʽʤ. ɺ. ɼʘʣʷ, 2013. - 260 ʩ. 
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ʋɼʂ 658.562  

 

ʂʫʚʘʻʚ ʄ.ɺ., ʩʪʫʜʝʥʪ ʛʨʫʧʠ 131ʤ-23ʥ-1 

ʅʘʫʢʦʚʽ ʢʝʨʽʚʥʠʢʠ: ʇʘʮʝʨʘ ʉ.ʊ., ʢ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʪʝʭʥʦʣʦʛʽʡ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʪʘ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ,  

ɼʝʨʙʘʙʘ ɺ.ɸ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʪʝʭʥʦʣʦʛʽʡ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʪʘ 

ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ)   
 

ʈɽɸʃɯɿɸʎɯʗ ʈʆɿʇʆɼɯʃʋ ɿɸ ʅʆʈʄɸʃʔʅʀʄ ɿɸʂʆʅʆʄ ʋ ʇʈʆɻʈɸʄʅʆʄʋ 

ʉɽʈɽɼʆɺʀʑɯ LABVIEW 

 

ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʦʧʠʩʘʪʠ ʨʝʘʣʴʥʽ ʧʨʦʮʝʩʠ, ʦʙôʻʢʪʠ ʪʘ ʧʨʦʙʣʝʤʠ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʽ ʟʥʘʡʪʠ ʚʠʨʽʰʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʠʪʘʥʴ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʘʪʝʤʘʪʠʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ. ʆʜʥʽʻʶ ʟ ʪʘʢʠʭ ʘʢʪʫʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʻ 

ʘʜʝʢʚʘʪʥʠʡ ʚʠʙʽʨ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʽ ʤʝʪʦʜʫ ʚʠʤʽʨʶʚʘʥʥʷ ʜʣʷ ʤʝʭʘʥʽʯʥʠʭ 

ʜʝʪʘʣʝʡ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ. ʅʝʚʧʠʥʥʠʡ ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ ʜʦʟʚʦʣʠʚ ʜʦʩʷʛʥʫʪʠ 

ʚʝʣʠʯʝʟʥʦʛʦ ʧʨʦʛʨʝʩʫ ʫ ʩʪʚʦʨʝʥʥʽ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʟ 

ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ[1-3]. ʆʜʥʘʢ ʥʝ ʟʘʚʞʜʠ ʜʦʮʽʣʴʥʦ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʽʥʩʪʨʫʤʝʥʪʠ ʟ ʥʘʜʤʽʨʥʦʶ ʪʦʯʥʽʩʪʶ ʚʠʤʽʨʶʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʮʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʟʥʠʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʧʽʜʚʠʱʝʥʥʷ ʚʘʨʪʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʤʘʪʠʤʝ 

ʥʝʛʘʪʠʚʥʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʚʧʣʠʚ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚʘ.  

ʇʨʦʙʣʝʤʫ ʘʜʝʢʚʘʪʥʦʛʦ ʚʠʙʦʨʫ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʜʣʷ ʢʦʞʥʦʛʦ 

ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʧʘʜʢʫ ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʠʪʠ ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ. ʊʘʢ ʫ [4] ʜʣʷ 

ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʥʝʧʨʘʚʠʣʴʥʦ ʟʘʙʨʘʢʦʚʘʥʠʭ ʽ ʥʝʧʨʘʚʠʣʴʥʦ ʧʨʠʡʥʷʪʠʭ ʜʝʪʘʣʝʡ ʙʫʣʦ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʝʪʦʜ ʽʤʽʪʘʮʽʡʥʦ-ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʫ 

ʧʦʻʜʥʘʥʽ ʟ ʤʝʪʦʜʦʤ ʄʦʥʪʝ-ʂʘʨʣʦ, ʩʫʪʴ ʷʢʦʛʦ ʧʦʣʷʛʘʻ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʤʦʜʝʣʽ ʟ ʛʝʥʝʨʘʪʦʨʦʤ ʚʠʧʘʜʢʦʚʠʭ ʯʠʩʝʣ. ʋ ʷʢʦʩʪʽ ʩʝʨʝʜʠ ʤʦʜʝʣʶʚʘʥʥʷ ʘʚʪʦʨʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʦʛʨʘʤʫ NI LabVIEW 7.1. ʇʨʝʜʩʪʘʚʣʝʥʘ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ 

ʜʦʟʚʦʣʠʣʘ ʦʪʨʠʤʘʪʠ ʨʦʟʨʘʭʫʥʢʠ ʟ ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ ʽ ʜʦʧʦʤʦʛʣʘ ʟʨʦʙʠʪʠ ʨʘʮʽʦʥʘʣʴʥʠʡ 

ʚʠʙʽʨ ʥʝʦʙʭʽʜʥʦʾ ʤʽʥʽʤʘʣʴʥʦʾ ʪʦʯʥʦʩʪʽ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ.  

ɺʠʭʦʜʷʯʠ ʟ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʙʦʪ [4] ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘʜʘʥʦʾ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ, ʰʣʷʭʦʤ ʟʘʤʽʥʠ ʚʠʢʦʨʠʩʪʘʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʚʠʧʘʜʢʦʚʠʭ ʯʠʩʝʣ ʟ 

ʨʽʚʥʦʤʽʨʥʠʤ ʨʦʟʧʦʜʽʣʦʤ, ʥʘ ʛʝʥʝʨʘʪʦʨ ʚʠʧʘʜʢʦʚʠʭ ʯʠʩʝʣ ʟ ʥʦʨʤʘʣʴʥʠʤ ʨʦʟʧʦʜʽʣʦʤ, 

ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʚʽʥ ʙʽʣʴʰʝ ʚʽʜʧʦʚʽʜʘʻ ʧʨʠʨʦʜʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ. ɼʣʷ 

ʨʝʘʣʽʟʘʮʽʾ ʛʝʥʝʨʘʪʦʨʘ ʚʠʧʘʜʢʦʚʠʭ ʯʠʩʝʣ ʟʘ ʥʦʨʤʘʣʴʥʠʤ ʨʦʟʧʦʜʽʣʦʤ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ɹʦʢʩʘ-ʄʶʣʣʝʨʘ. 

ʄʝʪʦʜ, ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ɼ. ɹʦʢʩʦʤ ʪʘ ʄ. ʄʶʣʣʝʨʦʤ ʧʦʣʷʛʘʻ ʫ ʛʝʥʝʨʘʮʽʾ ʟʘ 

ʨʽʚʥʦʤʽʨʥʠʤ ʟʘʢʦʥʦʤ ʜʚʦʭ ʚʠʧʘʜʢʦʚʠʭ, ʥʝʟʘʣʝʞʥʠʭ ʯʠʩʝʣ ὶ ̓  ́ʒ ʚ ʽʥʪʝʨʚʘʣʽ ʚʽʜ 0 ʜʦ 1. 

ʇʦʪʽʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʪʝʤʘʪʠʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ (1) ʪʘ (2) ʦʪʨʠʤʫʻʤʦ ʜʚʘ ʚʠʧʘʜʢʦʚʠʭ 

ʥʝʟʘʣʝʞʥʠʭ ʯʠʩʣʘ ᾀ ʪʘ ᾀ ʘʣʝ ʚʞʝ ʨʦʟʧʦʜʽʣʝʥʠʭ ʟʘ ʥʦʨʤʘʣʴʥʠʤ ʟʘʢʦʥʦʤ ʟ ʤʘʪʝʤʘʪʠʯʥʠʤ 

ʩʧʦʜʽʚʘʥʥʷʤ 0 ʪʘ ʜʠʩʧʝʨʩʽʻʶ 1. 
. 

ᾀ ÃÏÓ ςʌʒЍ ςÌÎὶ (1) 

ᾀ ÓÉÎ ςʌʒЍ ςÌÎὶ (2) 
.  

ʑʦʙ ʧʝʨʝʡʪʠ ʚʽʜ ʚʝʣʠʯʠʥ ᾀ ʪʘ ᾀ ʜʦ ʥʝʦʙʭʽʜʥʠʭ ʚʠʧʘʜʢʦʚʠʭ ʯʠʩʝʣ ὢ ʟ̔ ʟʘʜʘʥʠʤ 

ʤʘʪʝʤʘʪʠʯʥʠʤ ʦʯʽʢʫʚʘʥʥʷʤ ‘ ʪʘ ʩʪʘʥʜʘʨʪʥʠʤ ʚʽʜʭʠʣʝʥʥʷʤ ʎ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʥʘʩʪʫʧʥʠʡ 
ʚʠʨʘʟ: 

 

ὢ ʈ ʎᾀ, (3) 
. 
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ʜʝ Ὥ ï ʧʦʨʷʜʢʦʚʠʡ ʥʦʤʝʨ ʟʤʽʥʥʦʾ. 

ʅʘ ʦʩʥʦʚʽ ʜʘʥʦʛʦ ʤʝʪʦʜʫ ʙʫʚ ʩʪʚʦʨʝʥʠʡ ʛʝʥʝʨʘʪʦʨ ʚʠʧʘʜʢʦʚʠʭ ʯʠʩʝʣ ʟʘ ʥʦʨʤʘʣʴʥʠʤ 

ʨʦʟʧʦʜʽʣʦʤ ʫ ʧʨʦʛʨʘʤʽ NI LabView 7.1. ʈʝʟʫʣʴʪʘʪ ʤʦʜʝʣʶʚʘʥʥʷ ʜʣʷ ʚʘʨʽʘʥʪʫ ʟ ʢʽʣʴʢʽʩʪʶ 

ʚʠʧʘʜʢʦʚʠʭ ʟʥʘʯʝʥʴ 5000, ‘ π ʪʘ „ υ ʥʘʚʝʜʝʥʠʡ ʥʠʞʯʝ. 

 
ʈʠʩʫʥʦʢ 1 ï ʇʨʦʛʨʘʤʥʠʡ ʢʦʜ ʛʝʥʝʨʘʪʦʨʘ ʚʠʧʘʜʢʦʚʠʭ ʯʠʩʝʣ ʟʘ ʥʦʨʤʘʣʴʥʠʤ ʨʦʟʧʦʜʽʣʦʤ, 

ʧʝʨʝʪʚʦʨʝʥʥʷ ɹʦʢʩʘ-ʄʶʣʝʨʘ 

 

 
ʈʠʩʫʥʦʢ 2 ï ɻʽʩʪʦʛʨʘʤʠ ʨʦʟʧʦʜʽʣʫ ʟʥʘʯʝʥʴ ὢ ʪʘ ὢ ʟʛʝʥʝʨʦʚʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ɹʦʢʩʘ-ʄʶʣʣʝʨʘ 
 

ɺʠʩʥʦʚʦʢ. ʅʘʚʝʜʝʥʠʡ ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʧʦʢʨʘʱʠʪʠ ʽʩʥʫʶʯʠ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʧʨʦʮʝʩʫ 

ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ ʙʨʘʢʫʚʘʥʥʷ ʜʝʪʘʣʝʡ, ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʧʨʠʟʚʝʜʝ ʜʦ ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʜʝʪʘʣʝʡ ʪʘ ʟʥʠʟʠʪʠ ʾʭ ʩʦʙʽʚʘʨʪʽʩʪʴ.  

ʇʨʝʜʩʪʘʚʣʝʥʽ ʤʝʪʦʜʠ ʨʝʘʣʽʟʘʮʽʾ ʛʝʥʝʨʘʪʦʨʽʚ ʚʠʧʘʜʢʦʚʠʭ ʻ ʫʥʽʚʝʨʩʘʣʴʥʠʤʠ ʽ ʤʦʞʫʪʴ 

ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʠʤʠ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʽʥʰʠʭ ʟʘʜʘʯ ʪʘ ʫ ʽʥʰʠʭ ʧʨʦʛʨʘʤʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ. 
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ʃʫʮʝʥʢʦ ɼ.ɯ., ʩʪʫʜʝʥʪ ʛʨʫʧʠ 131-21-1   

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɼʝʨʙʘʙʘ ɺ.ɸ., ʢ.ʪ.ʥ. ʜʦʮʝʥʪ, ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʪʝʭʥʦʣʦʛʽʡ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʪʘ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ  çɼʥʽʧʨʦʚʩʴʢʘ  ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʂʈɽʆɻɽʅʅɸ ʊɽʍʅʆʃʆɻɯʗ ʇʈʀ ʄɽʍɸʅɯʏʅɯʁ ʆɹʈʆɹʎɯ 

 

ʂʨʽʦʛʝʥʥʘ ʦʙʨʦʙʢʘ ʚ ʩʝʨʝʜʦʚʠʱʽ ʛʘʟʦʧʦʜʽʙʥʦʛʦ ʘʟʦʪʫ ʻ ʽʥʥʦʚʘʮʽʡʥʠʤ ʩʧʦʩʦʙʦʤ 

ʨʦʟʚ'ʷʟʘʥʥʷ ʥʠʟʢʠ ʚʠʨʦʙʥʠʯʠʭ ʟʘʚʜʘʥʴ, ʧʦʚ'ʷʟʘʥʠʭ ʽʟ ʧʽʜʚʠʱʝʥʥʷʤ ʪʚʝʨʜʦʩʪʽ, ʤʽʮʥʦʩʪʽ, 

ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ, ʮʠʢʣʽʯʥʦʾ ʤʽʮʥʦʩʪʽ, ʩʪʘʙʽʣʽʟʘʮʽʻʶ ʪʦʯʥʠʭ ʨʦʟʤʽʨʽʚ, ʬʦʨʤʫʚʘʥʥʷʤ ʫ 

ʧʦʚʝʨʭʥʝʚʠʭ ʰʘʨʘʭ ʟʘʣʠʰʢʦʚʠʭ ʥʘʧʨʫʛ ʩʪʠʩʥʝʥʥʷ ʽ ʟʥʠʞʝʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʨʪʷ. 

 

ʊʝʭʥʦʣʦʛʽʷ ʦʙʨʦʙʢʠ 

ʂʨʽʦʛʝʥʥʘ ʦʙʨʦʙʢʘ (ʂʆ) - ʪʝʭʥʦʣʦʛʽʷ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ ʚ ʜʽʘʧʘʟʦʥʽ  ʪʝʤʧʝʨʘʪʫʨ 

ʚʽʜ 0Á ʜʦ ʤʽʥʫʩ 196Áʉ ʫ ʩʝʨʝʜʦʚʠʱʽ ʛʘʟʦʧʦʜʽʙʥʦʛʦ ʘʟʦʪʫ ʧʦʚ'ʷʟʘʥʘ ʟ ʧʦʣʽʤʦʨʬʥʠʤʠ  

ʧʝʨʝʪʚʦʨʝʥʥʷʤʠ ʚ ʦʙʨʦʙʣʶʚʘʥʦʤʫ ʤʘʪʝʨʽʘʣʽ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʢʨʽʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ 

ʟʤʽʥʶʻʪʴʩʷ ʬʽʟʠʯʥʽ, ʤʝʭʘʥʽʯʥʽ, ʪʝʭʥʦʣʦʛʽʯʥʽ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʪʘʣʝʡ. 

ʅʘʡʙʽʣʴʰʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʘʻ ʂʆ ʩʪʘʣʽ ʧʽʩʣʷ ʟʘʛʘʨʪʫʚʘʥʥʷ ʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʟ ʤʝʪʦʶ 

ʟʤʽʮʥʝʥʥʷ. ɼʣʷ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʥʘʧʨʫʞʝʥʴ, ʚʠʢʣʠʢʘʥʠʭ ʟʘʛʘʨʪʫʚʘʥʥʷʤ ʽ ʂʆ, ʽ 

ʦʪʨʠʤʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʤʝʭʘʥʽʯʥʠʭ, ʬʽʟʠʯʥʠʭ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʪʘʣʝʚʽ 

ʜʝʪʘʣʽ ʧʽʜʜʘʶʪʴ ʧʽʩʣʷ ʂʆ ʚʽʜʧʫʩʢʫ (ʨʠʩ. 1)[1]. 

 

ɺʣʘʩʪʠʚʦʩʪʽ, ʷʢʠʭ ʥʘʙʫʚʘʻ ʩʧʣʘʚ 

ʆʭʦʣʦʜʞʝʥʥʷ ʜʦ ʢʨʽʦʛʝʥʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʜʘʻ ʟʤʦʛʫ ʟʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʘʫʩʪʝʥʽʪʫ 

ʚ 2,5-3,5 ʨʘʟʘ, ʘ ʚ ʜʝʷʢʠʭ ʩʪʘʣʷʭ ʽʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʚʫʛʣʝʮʶ ʜʦ 6 ʨʘʟʽʚ. ɿʘ ʨʘʭʫʥʦʢ 

ʫʪʚʦʨʝʥʥʷ ʚ ʩʪʨʫʢʪʫʨʽ ʩʪʘʣʽ ʙʽʣʴʰ ʣʝʛʦʚʘʥʦʛʦ ʤʘʨʪʝʥʩʠʪʫ ʟʨʦʩʪʘʻ ʪʚʝʨʜʽʩʪʴ. ʂʆ ʜʘʻ 

ʟʤʦʛʫ ʦʪʨʠʤʫʚʘʪʠ ʚʠʱʫ ʪʚʝʨʜʽʩʪʴ ʟʘʛʘʨʪʦʚʘʥʦʾ ʩʪʘʣʽ, ʧʨʘʢʪʠʯʥʦ ʥʝʜʦʩʷʞʥʫ ʟʘ ʽʥʰʠʭ 

ʩʧʦʩʦʙʽʚ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ.  

ɻʣʠʙʦʢʝ ʦʭʦʣʦʜʞʝʥʥʷ ʤʝʪʘʣʝʚʠʭ ʜʝʪʘʣʝʡ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʪʘʙʽʣʽʟʘʮʽʾ ʾʭʥʽʭ 

ʨʦʟʤʽʨʽʚ. ʎʝ ʷʚʠʱʝ ʟʥʘʡʰʣʦ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʚʠʩʦʢʦʪʦʯʥʠʭ ʜʝʪʘʣʝʡ ʟʽ ʩʪʘʣʽ, 

ʢʦʣʴʦʨʦʚʠʭ ʽ ʩʧʝʮʽʘʣʴʥʠʭ ʩʧʣʘʚʽʚ ʽ ʯʘʚʫʥʽʚ. ɼʦ ʪʘʢʠʭ ʜʝʪʘʣʝʡ ʚʽʜʥʦʩʷʪʴ ʤʽʨʠʣʴʥʽ ʝʪʘʣʦʥʠ, 

ʪʦʯʥʠʡ ʨʽʞʫʯʠʡ ʽʥʩʪʨʫʤʝʥʪ, ʰʪʘʤʧʠ, ʧʨʝʩʬʦʨʤʠ, ʢʫʣʴʢʠ, ʨʦʣʠʢʠ ʽ ʢʽʣʴʮʷ ʧʽʜʰʠʧʥʠʢʽʚ 

ʢʦʯʝʥʥʷ, ʜʝʪʘʣʽ ʪʦʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʽ ʧʨʠʣʘʜʽʚ[2].  

ʈʠʩʫʥʦʢ 1 - ʉʭʝʤʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʪʝʨʤʽʯʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ ʚ 

ʧʦʻʜʥʘʥʥʽ ʟ ʂʆ ʥʘ ʟʘʚʝʨʰʘʣʴʥʽʡ ʩʪʘʜʽʾ 



ʉɽʂʎɯʗ ï ʊɽʍʅʆʃʆɻɯɰ ʄɸʐʀʅʆɹʋɼʋɺɸʅʅʗ 

ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  

çʄʆʃʆɼʔ: ʅɸʋʂɸ ʊɸ ɯʅʅʆɺɸʎɯɰè, 22-24 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. 
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ɺʽʜʥʦʩʥʘ ʟʤʽʥʘ ʨʦʟʤʽʨʽʚ ʫʥʘʩʣʽʜʦʢ ʢʨʽʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʤʝʥʰʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʨʝʞʠʤʽʚ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ, ʪʘ ʤʘʻ ʧʦʩʪʽʡʥʫ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʽ 

ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʥʰʦʤʫ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0,2 ʜʦ 0,3%, ʥʽʞ ʧʽʜ ʯʘʩ ʟʘʛʘʨʪʫʚʘʥʥʷ (ʨʠʩ. 2). ʂʆ ʻ 

ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʟʘʩʦʙʦʤ ʚʧʣʠʚʫ ʥʘ ʩʪʘʣʽʩʪʴ ʢʦʥʬʽʛʫʨʘʮʽʾ ʽ ʨʦʟʤʽʨʽʚ ʜʝʪʘʣʝʡ ʟ 

ʜʦʧʫʩʢʘʤʠ ʚ ʜʽʘʧʘʟʦʥʽ ʟ 5 ʧʦ 11 ʢʚʘʣʽʪʝʪ.  

ɺʧʣʠʚ ʪʝʤʧʝʨʘʪʫʨʠ ʂʆ ʧʽʜʚʠʱʫʻ ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ ʩʧʣʘʚʽʚ, ʥʘʚʽʪʴ ʧʨʠ ʨʽʟʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʛʘʨʪʫʚʘʥʥʷ. ʇʨʠʯʦʤʫ ʥʘʡʙʽʣʴʰʠʡ ʧʨʠʨʽʩʪ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ ʚʩʪʘʥʦʚʣʝʥʦ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ ʤʽʥʫʩ 196Áʉ. ʇʨʠʨʽʩʪ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ ʩʪʘʣʽ 

ʍ12ʄʌ ʫ ʨʝʟʫʣʴʪʘʪʽ ʂʆ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 11 ʜʦ 14% ʟʘ ʨʽʟʥʠʭ ʪʝʤʧʝʨʘʪʫʨ 

ʟʘʛʘʨʪʫʚʘʥʥʷ(ʨʠʩ.3). 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ 

1. A brief review on cryogenics in machining process (springer.com) 

2. Cryo cooling improves machining of super-hard materials, gummy polymers (sme.org) 

JMMP | Free Full-Text | Progressive Tool Wear in Cryogenic Machining: The Effect of 

Liquid Nitrogen and Carbon Dioxide (mdpi.com) 

 

  

ʈʠʩʫʥʦʢ 2 - ɿʘʣʝʞʥʽʩʪʴ ʪʚʝʨʜʦʩʪʽ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʟʘʛʘʨʪʫʚʘʥʥʷ ʩʪʘʣʽ 

ʍ12ʌ1 ʜʦ ʽ ʧʽʩʣʷ ʢʨʽʦʛʝʥʥʦʾ ʦʙʨʦʙʢʠ 

ʈʠʩʫʥʦʢ 3 - ɺʧʣʠʚ ʪʝʤʧʝʨʘʪʫʨʠ ʂʆ ʥʘ ʨʽʚʝʥʴ ʟʥʦʩʫ ʩʪʘʣʽ ʍ12ʄʌ 

https://link.springer.com/content/pdf/10.1007/s42452-020-2899-5.pdf
https://www.sme.org/technologies/articles/2017/november/cryo-cooling-improves-machining-of-super-hard-materials-gummy-polymers/
https://www.mdpi.com/2504-4494/2/2/31
https://www.mdpi.com/2504-4494/2/2/31
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ʄʦʛʠʣʴʯʝʥʢʦ ʅ.ɺ., ʩʪʫʜʝʥʪ ʛʨ. 131-21ʩʢ-1  

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɼʝʨʙʘʙʘ ɺ.ɸ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʪʝʭʥʦʣʦʛʽʡ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʪʘ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʊɽʍʅʆʃʆɻɯʏʅɯ ʆʉʆɹʃʀɺʆʉʊɯ ɺʀɻʆʊʆɺʃɽʅʅʗ ɼɽʅʊɸʃʔʅʀʍ 

ɯʄʇʃɸʅʊɯɺ ʅɸ ɺɽʈʉʊɸʊɸʍ ɿ ʏʇʂ, ʊɸ ɰʍ ʇʈʆɭʂʊʋɺɸʅʅʗ 

ʋ SOLIDWORKS  

 

ʊʝʭʥʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʽʤʧʣʘʥʪʽʚ ʥʘ ʚʝʨʩʪʘʪʘʭ ʟ ʏʇʂ. 

ʊʦʯʥʽʩʪʴ ʽ ʧʦʚʪʦʨʶʚʘʥʽʩʪʴ: 

ʆʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʠʛʦʪʦʚʣʝʥʥʷ ʽʤʧʣʘʥʪʽʚ ʥʘ ʏʇʋ 

ʚʝʨʩʪʘʪʘʭ ʻ ʚʠʩʦʢʘ ʪʦʯʥʽʩʪʴ ʽ ʧʦʚʪʦʨʶʚʘʥʽʩʪʴ ʧʨʦʮʝʩʫ. ʎʝ ʜʘʻ ʟʤʦʛʫ ʩʪʚʦʨʶʚʘʪʠ ʽʤʧʣʘʥʪʠ 

ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ ʚʽʜʭʠʣʝʥʥʷʤʠ ʚʽʜ ʟʘʜʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʦ ʜʣʷ 

ʤʝʜʠʯʥʠʭ ʟʘʩʪʦʩʫʚʘʥʴ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʤʘʪʝʨʽʘʣʽʚ: 

ʊʝʭʥʦʣʦʛʽʾ ʏʇʋ ʚʝʨʩʪʘʪʽʚ ʜʘʶʪʴ ʟʤʦʛʫ ʦʙʨʦʙʣʷʪʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʩʫʯʘʩʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʪʘʢʠʭ ʷʢ ʪʠʪʘʥ, ʢʝʨʘʤʽʢʘ ʪʘ ʙʽʦʩʫʤʽʩʥʽ ʧʦʣʽʤʝʨʠ. ʎʝ ʨʦʟʰʠʨʶʻ ʤʦʞʣʠʚʦʩʪʽ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʩʪʚʦʨʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ 

ʤʽʮʥʽʩʪʴ ʽ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʚʠʨʦʙʽʚ. 

ʂʦʤʧ'ʶʪʝʨʥʝ ʢʝʨʫʚʘʥʥʷ ʪʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ: 

ʊʝʭʥʦʣʦʛʽʷ ʏʇʋ ʦʭʦʧʣʶʻ ʢʦʤʧ'ʶʪʝʨʥʝ ʫʧʨʘʚʣʽʥʥʷ ʚʝʨʩʪʘʪʘʤʠ, ʱʦ ʜʘʻ ʟʤʦʛʫ 

ʧʨʦʛʨʘʤʫʚʘʪʠ ʩʢʣʘʜʥʽ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʬʦʨʤʠ ʽʤʧʣʘʥʪʽʚ. ʎʝ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʚ ʨʘʟʽ 

ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʤʝʜʠʯʥʠʭ ʨʽʰʝʥʴ, ʪʘʢʠʭ ʷʢ ʽʤʧʣʘʥʪʠ ʜʣʷ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʦʙʣʠʯʯʷ. 

ʄʽʥʽʤʽʟʘʮʽʷ ʚʽʜʭʦʜʽʚ ʪʘ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ: 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʏʇʋ ʚʝʨʩʪʘʪʽʚ ʜʘʻ ʟʤʦʛʫ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʩʠʨʦʚʠʥʫ ʽ ʤʘʪʝʨʽʘʣʠ, ʱʦ ʟʥʠʞʫʻ ʢʽʣʴʢʽʩʪʴ ʚʽʜʭʦʜʽʚ ʽ ʧʦʢʨʘʱʫʻ ʝʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʠʨʦʙʥʠʮʪʚʘ ʽʤʧʣʘʥʪʽʚ. 

ɯʥʪʝʛʨʘʮʽʷ ʉʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ: 

ʊʝʭʥʦʣʦʛʽʾ ʏʇʋ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʶʪʴ ʽʥʪʝʛʨʘʮʽʶ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʢʦʥʪʨʦʣʶ 

ʷʢʦʩʪʽ. ʎʝ ʜʘʻ ʟʤʦʛʫ ʦʧʝʨʘʪʠʚʥʦ ʚʠʷʚʣʷʪʠ ʙʫʜʴ-ʷʢʽ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʩʪʘʥʜʘʨʪʽʚ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʷʢʦʩʪʽ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ. 

ʆʩʦʙʣʠʚʦʩʪʽ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʽʚ ʫ SolidWorks 

ɯʥʪʝʛʨʘʮʽʷ ʟ ʪʝʭʥʦʣʦʛʽʷʤʠ ʏʇʋ: 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ SolidWorks ʽʥʪʝʛʨʫʻʪʴʩʷ ʟ ʪʝʭʥʦʣʦʛʽʷʤʠ ʏʇʋ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʙʝʟʰʦʚʥʫ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʧʨʦʻʢʪʫʚʘʥʥʷʤ ʽ ʚʠʨʦʙʥʠʮʪʚʦʤ. ʎʝ ʜʘʻ ʟʤʦʛʫ 

ʪʦʯʥʦ ʚʪʽʣʠʪʠ ʚ ʞʠʪʪʷ ʚʽʨʪʫʘʣʴʥʽ ʤʦʜʝʣʽ ʥʘ ʚʝʨʩʪʘʪʘʭ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʽʞ ʧʨʦʻʢʪʦʤ ʽ ʬʽʟʠʯʥʠʤ ʚʠʨʦʙʦʤ. 

ʇʨʦʝʢʪʫʚʘʥʥʷ ʩʢʣʘʜʥʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ ʬʦʨʤ: 

SolidWorks ʥʘʜʘʻ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʢʣʘʜʥʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ ʬʦʨʤ, ʱʦ 

ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʧʨʠ ʢʦʥʩʪʨʫʶʚʘʥʥʽ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʽʚ, ʚʨʘʭʦʚʫʶʯʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʘʥʘʪʦʤʽʾ ʧʘʮʽʻʥʪʘ. ʎʝ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʩʪʚʦʨʝʥʥʷ ʪʦʯʥʠʭ ʤʦʜʝʣʝʡ ʟʫʙʽʚ ʽ ʷʩʝʥ 

ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʾ ʧʦʩʘʜʢʠ ʽʤʧʣʘʥʪʘ, ʧʦʢʘʟʘʥʠʡ ʥʘ ʨʠʩ.1. 

ɸʥʘʣʽʟ ʤʽʮʥʦʩʪʽ ʪʘ ʦʧʪʠʤʽʟʘʮʽʷ ʢʦʥʩʪʨʫʢʮʽʾ: 

SolidWorks ʥʘʜʘʻ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʘʥʘʣʽʟʫ ʤʽʮʥʦʩʪʽ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʽʥʞʝʥʝʨʘʤ 

ʧʦʧʝʨʝʜʥʴʦ ʦʮʽʥʠʪʠ ʥʘʜʽʡʥʽʩʪʴ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʽʚ. ʎʝʡ ʘʩʧʝʢʪ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʜʘʻ 

ʟʤʦʛʫ ʦʧʪʠʤʽʟʫʚʘʪʠ ʬʦʨʤʫ ʽ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʤʽʮʥʦʩʪʽ ʪʘ 

ʜʦʚʛʦʚʽʯʥʦʩʪʽ. 

ʆʧʪʠʤʽʟʘʮʽʷ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ: 

SolidWorks  ʜʘʻ ʟʤʦʛʫ ʽʥʞʝʥʝʨʘʤ ʦʧʪʠʤʽʟʫʚʘʪʠ ʜʠʟʘʡʥ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ. 
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ʚʠʨʦʙʥʠʮʪʚʘ ʜʘʶʪʴ ʟʤʦʛʫ ʤʽʥʽʤʽʟʫʚʘʪʠ ʯʘʩ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ. 

 

 
ʈʠʩʫʥʦʢ 1- ʇʦʩʘʜʢʘ ʽʤʧʣʘʥʪʽʚ ʫ ʱʝʣʝʧʫ 

 

ɹʝʟʰʦʚʥʘ ʢʦʤʫʥʽʢʘʮʽʷ: 

ɺʠʢʦʨʠʩʪʘʥʥʷ SolidWorks ʩʧʨʠʷʻ ʙʝʟʰʦʚʥʽʡ ʢʦʤʫʥʽʢʘʮʽʾ ʤʽʞ ʨʽʟʥʠʤʠ 

ʫʯʘʩʥʠʢʘʤʠ ʢʦʤʘʥʜʠ - ʚʽʜ ʽʥʞʝʥʝʨʽʚ ʜʦ ʚʠʨʦʙʥʠʯʠʭ ʬʘʭʽʚʮʽʚ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʫ 

ʚʟʘʻʤʦʜʽʶ, ʤʽʥʽʤʽʟʫʶʯʠ ʨʠʟʠʢʠ ʧʦʤʠʣʦʢ ʽ ʟʘʙʝʟʧʝʯʫʶʯʠ ʫʟʛʦʜʞʝʥʠʡ ʧʨʦʮʝʩ ʨʦʟʨʦʙʢʠ 

ʪʘ ʚʠʛʦʪʦʚʣʝʥʥʷ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ 

1. SOLIDWORKS 2016: ʂʆʈʆʊʂʀʁ ʆɻʃʗɼ ʇʈʆɻʈɸʄʀ 

https://3ddevice.com.ua/blog/3d-printer-obzory/obzor-programmy-solidworks/ 

2. ɹʘʟʘʣʴʥʘ ʽʤʧʣʘʥʪʘʮʽʷ ʟʫʙʽʚ: ʧʣʶʩʠ ʽ ʤʽʥʫʩʠ https://dental-

effect.by/novosti/bazalnaya-implantacziya-zubov-plyusyi-i-minusyi/ 

 

 

  



ʉɽʂʎɯʗ ï ʊɽʍʅʆʃʆɻɯɰ ʄɸʐʀʅʆɹʋɼʋɺɸʅʅʗ 

ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  

çʄʆʃʆɼʔ: ʅɸʋʂɸ ʊɸ ɯʅʅʆɺɸʎɯɰè, 22-24 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. 

104 

ʋɼʂ 621.9 

 

ʆʩʪʨʦʫʭʦʚʘ ʆ.ʉ., ʩʪʫʜʝʥʪʢʘ ʛʨ. 131-20-1 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɹʦʛʜʘʥʦʚ ʆ.ʆ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʪʝʭʥʦʣʦʛʽʡ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ 

ʪʘ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ  

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʄɽʊʆɼʀ ʂʆʅʊʈʆʃʖ ɺɯɹʈɸʎɯɰ ʇɯɼ ʏɸʉ ʄɽʍɸʅɯʏʅʆɰ ʆɹʈʆɹʂʀ 

 

ʆʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ ʟʘʚʜʘʥʴ ʩʫʯʘʩʥʦʛʦ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʻ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ ʨʽʟʘʥʥʷ, ʚʢʣʶʯʥʦ ʟ ʨʘʮʽʦʥʘʣʴʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʽʡʢʽʩʥʠʭ 

ʨʝʩʫʨʩʽʚ ʽʥʩʪʨʫʤʝʥʪʽʚ. ʋ ʩʫʯʘʩʥʦʤʫ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ ʪʨʘʜʠʮʽʡʥʦ ʧʽʜ ʯʘʩ ʨʦʟʚ'ʷʟʘʥʥʷ 

ʟʘʜʘʯʽ ʦʮʽʥʶʚʘʥʥʷ ʧʝʨʽʦʜʫ ʩʪʽʡʢʦʩʪʽ ʨʽʟʘʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʪʽʡʢʽʩʥʽ 

ʟʘʣʝʞʥʦʩʪʽ, ʱʦ ʦʧʠʩʫʶʪʴ ʣʠʰʝ ʟʘʣʝʞʥʽʩʪʴ ʩʝʨʝʜʥʴʦʛʦ ʧʝʨʽʦʜʫ ʩʪʽʡʢʦʩʪʽ ʚʽʜ ʨʝʞʠʤʽʚ 

ʨʽʟʘʥʥʷ. ʉʪʽʡʢʽʩʥʽ ʟʘʣʝʞʥʦʩʪʽ ʤʘʶʪʴ ʪʝʦʨʝʪʠʯʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʚʠʧʘʜʢʦʚʫ 

ʧʨʠʨʦʜʫ ʧʨʦʮʝʩʫ ʨʽʟʘʥʥʷ ʯʝʨʝʟ ʟʤʽʮʥʝʥʥʷ ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʝʡ, ʘʜʛʝʟʽʡʥʽ ʷʚʠʱʘ, ʢʦʣʠʚʘʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʚʽʙʨʘʮʽʾ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʯʘʩ ʦʙʨʦʙʢʠ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʝʨʽʦʜʫ ʩʪʽʡʢʦʩʪʽ ʨʽʟʘʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘ ʥʝʦʙʭʽʜʥʦ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ 

ʤʝʪʦʜʠ ʪʘ ʟʘʩʦʙʠ ʢʦʥʪʨʦʣʶ ʚʽʙʨʘʮʽʾ, ʱʦ ʟ'ʷʚʣʷʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʨʽʟʘʥʥʷ. 

ʋ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʦʢʘʨʥʠʭ ʚʝʨʩʪʘʪʽʚ ʫʩʪʘʥʦʚʣʝʥʥʷ ʜʘʪʯʠʢʽʚ ʢʦʥʪʨʦʣʶ ʚʽʙʨʘʮʽʡ 

ʥʝ ʩʪʘʥʦʚʠʪʴ ʦʩʦʙʣʠʚʦʾ ʩʢʣʘʜʥʦʩʪʽ, ʦʩʢʽʣʴʢʠ ʽʥʩʪʨʫʤʝʥʪ ʧʽʜ ʯʘʩ ʪʦʢʘʨʥʦʾ ʦʙʨʦʙʢʠ 

ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʨʫʭʦʤʠʤ. ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʬʨʝʟʝʨʥʦʛʦ ʚʝʨʩʪʘʪʘ ʟʘʚʜʘʥʥʷ ʨʦʟʤʽʱʝʥʥʷ 

ʜʘʪʯʠʢʽʚ ʢʦʥʪʨʦʣʶ ʚʽʙʨʘʮʽʾ ʽʩʪʦʪʥʦ ʫʩʢʣʘʜʥʶʻʪʴʩʷ. ʊʨʘʜʠʮʽʡʥʦ ʜʘʪʯʠʢʠ ʢʦʥʪʨʦʣʶ 

ʚʽʙʨʘʮʽʾ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʘ ʰʧʠʥʜʝʣʽ ʘʙʦ ʩʪʦʣʽ ʚʝʨʩʪʘʪʘ. 

ʄʝʪʦʜʠ ʢʦʥʪʨʦʣʶ ʚʽʙʨʘʮʽʾ ʧʽʜ ʯʘʩ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʧʨʷʤʽ ʪʘ 

ʥʝʧʨʷʤʽ. ʅʝʧʨʷʤʽ ʤʝʪʦʜʠ ʢʦʥʪʨʦʣʶ ʣʠʰʝ ʯʘʩʪʢʦʚʦ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʨʽʰʠʪʠ ʟʘʚʜʘʥʥʷ 

ʢʦʥʪʨʦʣʶ ʚʽʙʨʘʮʽʾ ʯʝʨʝʟ ʾʭʥʶ ʥʠʟʴʢʫ ʪʦʯʥʽʩʪʴ.  

ʇʨʷʤʽ ʤʝʪʦʜʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʻ ʚʠʤʽʨʶʚʘʥʥʷ ʘʤʧʣʽʪʫʜʠ ʽ ʯʘʩʪʦʪʠ 

ʚʽʙʨʘʮʽʾ ʰʧʠʥʜʝʣʴʥʦʾ ʛʨʫʧʠ ʧʽʜ ʯʘʩ ʦʙʨʦʙʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʘʪʯʠʢʽʚ ʚʽʙʨʘʮʽʾ. ʆʩʪʘʥʥʽʤ 

ʯʘʩʦʤ ʜʝʜʘʣʽ ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʜʘʪʯʠʢʽʚ ʚʽʙʨʘʮʽʾ ʥʘʣʝʞʠʪʴ ʜʦ ʦʜʥʦʛʦ ʟ ʜʚʦʭ ʪʠʧʽʚ: 

ʦʧʪʠʯʥʠʡ ʚʽʙʨʦʤʝʪʨ (ʨʠʩʫʥʦʢ 1) ʪʘ ʧ'ʻʟʦʝʣʝʢʪʨʠʯʥʠʡ ʚʽʙʨʦʤʝʪʨ. 

ʆʧʪʠʯʥʠʡ ʤʝʪʦʜ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʷʚʠʱʽ ʽʥʪʝʨʬʝʨʝʥʮʽʾ ʪʘ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʛʦʣʦʛʨʘʬʽʯʥʦʛʦ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʽʥʪʝʨʬʝʨʦʤʝʪʨʘ, ʱʦ ʚʨʘʭʦʚʫʻ ʨʽʟʥʠʮʶ ʜʚʦʭ 

ʧʘʨʘʣʝʣʴʥʠʭ ʚʝʢʪʦʨʽʚ ʰʚʠʜʢʦʩʪʽ ʚ ʦʢʨʝʤʠʭ ʪʦʯʢʘʭ ʦʙʝʨʪʦʚʦʛʦ ʦʙ'ʻʢʪʘ. ʊʘʢʠʤ ʧʨʠʩʪʨʦʻʤ 

ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʧʘʨʘʤʝʪʨʠ ʢʦʣʠʚʘʥʴ, ʷʢʽ ʤʦʜʫʣʶʶʪʴ ʯʘʩʪʦʪʥʠʡ ʟʩʫʚ. 

 
ʈʠʩʫʥʦʢ 1 ï ʆʧʪʠʯʥʠʡ ʚʽʙʨʦʤʝʪʨ 

 

ʇʝʨʝʚʘʛʘʤʠ ʦʧʪʠʯʥʦʛʦ ʤʝʪʦʜʫ ʻ: ʙʝʟʢʦʥʪʘʢʪʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ; ʤʦʞʣʠʚʽʩʪʴ 

ʨʝʻʩʪʨʘʮʽʾ ʟʘʛʘʣʴʥʦʾ ʢʘʨʪʠʥʠ ʧʦʣʷ ʧʝʨʝʤʽʱʝʥʴ ʽ ʚʠʤʽʨʶʚʘʥʥʷ ʚʝʣʠʯʠʥʠ ʪʘ ʥʘʧʨʷʤʢʫ 

ʧʝʨʝʤʽʱʝʥʥʷ ʦʙʨʘʥʦʾ ʪʦʯʢʠ ʧʦʚʝʨʭʥʽ ʦʙ'ʻʢʪʘ; ʚʠʩʦʢʘ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʧʝʨʝʤʽʱʝʥʴ, 

ʦʮʽʥʶʚʘʥʘ ʜʦʚʞʠʥʦʶ ʭʚʠʣʽ ʩʚʽʪʣʘ.  

ʅʝʜʦʣʽʢʠ ʦʧʪʠʯʥʦʛʦ ʤʝʪʦʜʫ: ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʩʚʽʪʣʦʚʽʜʙʠʚʥʦʛʦ ʧʦʢʨʠʪʪʷ 

ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʧʦʚʝʨʭʥʽ, ʷʢʝ ʥʝ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʤʝʪʘʣʦʦʙʨʦʙʢʠ; ʧʨʠʡʦʤ ʢʫʪʦʚʠʭ 
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ʢʦʣʠʚʘʥʴ ʤʦʞʣʠʚʠʡ ʪʽʣʴʢʠ ʷʢʱʦ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʧʝʨʝʚʠʱʫʻ ʧʝʚʥʝ ʟʥʘʯʝʥʥʷ; ʥʝ 

ʟʘʙʝʟʧʝʯʫʻ ʚʠʟʥʘʯʝʥʥʷ ʥʘʧʨʷʤʢʫ ʚʽʙʨʘʮʽʾ; ʩʢʣʘʜʥʽʩʪʴ ʽ ʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ; 

ʞʦʨʩʪʢʽ ʚʠʤʦʛʠ ʜʦ ʩʪʘʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ɯʥʰʠʤ ʧʦʰʠʨʝʥʠʤ ʤʝʪʦʜʦʤ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʽʙʨʘʮʽʾ ʧʽʜ ʯʘʩ ʦʙʨʦʙʢʠ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʢʩʝʣʝʨʦʤʝʪʨʽʚ (ʨʠʩʫʥʦʢ 2). ɼʦ ʧʝʨʝʚʘʛ ʘʢʩʝʣʝʨʦʤʝʪʨʽʚ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ 

ʾʭʥʶ ʥʠʟʴʢʫ ʚʘʨʪʽʩʪʴ ʽ ʚʽʜʥʦʩʥʫ ʧʨʦʩʪʦʪʫ ʢʦʥʩʪʨʫʢʮʽʾ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʤʽʮʥʽʩʪʴ ʽ ʩʪʽʡʢʽʩʪʴ 

ʜʦ ʟʦʚʥʽʰʥʽʭ ʚʧʣʠʚʽʚ. ʂʨʽʤ ʪʦʛʦ, ʘʢʩʝʣʝʨʦʤʝʪʨʠ ʤʦʞʥʘ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʚ ʙʫʜʴ-ʷʢʦʤʫ 

ʤʽʩʮʽ ʚʝʨʩʪʘʪʘ ʪʘ ʨʽʟʘʣʴʥʦʤʫ ʽʥʩʪʨʫʤʝʥʪʽ (ʨʠʩʫʥʦʢ 3) [2]. 

 
ʈʠʩʫʥʦʢ 2 ï ɸʢʩʝʣʝʨʦʤʝʪʨ 

 

 
ʈʠʩʫʥʦʢ 3 ï ʇʨʠʢʣʘʜʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʢʩʝʣʝʨʦʤʝʪʨʽʚ: ʘ) ʥʘ ʩʪʦʣʽ ʬʨʝʟʝʨʥʦʛʦ 

ʚʝʨʩʪʘʪʘ, ʙ) ʥʘ ʪʦʢʘʨʥʦʤʫ ʨʽʟʮʽ 

 

ɺ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʥʘʙʫʚʘʶʪʴ ʰʠʨʦʢʦʛʦ ʧʦʰʠʨʝʥʥʷ ʘʢʩʝʣʝʨʦʤʝʪʨʠ, ʚʠʢʦʥʘʥʽ ʟʘ 

ʪʝʭʥʦʣʦʛʽʻʶ MEMS (MEMS - ʤʽʢʨʦʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʽ ʩʠʩʪʝʤʠ). ɺʦʥʠ ʤʘʶʪʴ ʚʠʩʦʢʽ 

ʨʦʙʦʯʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʤʘʣʠʤ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷʤ, ʤʽʥʽʘʪʶʨʥʽʩʪʶ ʽ 

ʥʠʟʴʢʦʶ ʮʽʥʦʶ [3].  

ɼʦʩʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʢʩʝʣʝʨʦʤʝʪʨʽʚ ʜʣʷ ʢʦʥʪʨʦʣʶ ʚʽʙʨʘʮʽʾ ʧʽʜ ʯʘʩ ʦʙʨʦʙʢʠ 

ʧʦʢʘʟʘʚ ʾʭ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʧʨʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʽ ʩʪʘʥʫ ʨʽʟʘʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʪʘ 

ʧʨʠʟʥʘʯʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʠʭ ʨʝʞʠʤʽʚ ʨʽʟʘʥʥʷ ʧʨʠ ʤʝʭʘʥʽʯʽʡ ʦʙʨʦʙʮʽ.  
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ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɸʣʝʢʩʻʻʥʢʦ ʉ.ɺ., ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʪʝʭʥʦʣʦʛʽʡ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʪʘ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ   

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʥʾʘ)  

  

ɼʆʉʃɯɼɾɽʅʅʗ ʂʆʅʉʊʈʋʂʊʆʈʉʔʂʀʍ ɯ ʊɽʍʅʆʃʆɻɯʏʅʀʍ 

ʄʆɾʃʀɺʆʉʊɽʁ ʉʀʉʊɽʄʀ ɸɺʊʆʄɸʊʀɿʆɺɸʅʆɻʆ ʇʈʆɽʂʊʋɺɸʅʅʗ 

AUTODESK INVENTOR  

  

ʉʴʦʛʦʜʥʽ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʽʚ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʡ 

ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʽ ʚʠʨʦʙʽʚ ʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 

ʧʨʦʝʢʪʫʚʘʥʥʷ (Computer-aided design, CAD). ʊʘʢʽ ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʶʚʘʪʠ ʽ 

ʨʝʜʘʛʫʚʘʪʠ ʧʨʦʩʪʦʨʦʚʽ ʤʦʜʝʣʽ ʦʙôʻʢʪʽʚ ʧʨʘʢʪʠʯʥʦ ʥʝʦʙʤʝʞʝʥʦʾ ʩʢʣʘʜʥʦʩʪʽ, ʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʫʚʘʪʠ ʧʨʠʢʣʘʜʥʽ ʨʦʟʨʘʭʫʥʢʠ, ʱʝ 

ʙʽʣʴʰʝ ʩʢʦʨʦʯʫʶʯʠ ʚʠʪʨʘʪʠ ʥʘ ʨʦʟʨʦʙʢʫ ʧʨʦʝʢʪʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ. ʆʢʨʽʤ ʪʦʛʦ, ʩʫʯʘʩʥʽ 

CAD ʩʠʩʪʝʤʠ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʧʽʣʴʥʦ ʟ ʩʠʩʪʝʤʘʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʽʥʞʝʥʝʨʥʠʭ 

ʨʦʟʨʘʭʫʥʢʽʚ ʽ ʘʥʘʣʽʟʫ (Computer-aided engineering, CAE), ʘ ʜʘʥʽ ʟ ʉAD ʩʠʩʪʝʤ 

ʧʝʨʝʜʘʶʪʴʩʷ ʚ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤ ʦʙʨʦʙʢʠ ʜʝʪʘʣʝʡ ʜʣʷ ʚʝʨʩʪʘʪʽʚ 

ʟ ʏʇʋ (Computer-aided manufacturing, ʉAM) ʘʙʦ ʛʥʫʯʢʠʭ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʚʠʨʦʙʥʠʯʠʭ 

ʩʠʩʪʝʤ (Flexible manufacturing system, FMS).  

ʆʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʭ ʥʘ ʩʴʦʛʦʜʥʽ ʉAD ʩʠʩʪʝʤ, ʷʢʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʽ ʚʠʚʯʝʥʥʷ ʧʨʦʩʪʦʨʦʚʠʭ ʤʦʜʝʣʝʡ ʚʠʨʦʙʽʚ ʽ ʜʝʪʘʣʝʡ, ʻ Autodesk Inventor, 

ʨʦʟʨʦʙʣʝʥʘ ʢʦʤʧʘʥʽʻʶ Autodesk [1]. ʉʠʩʪʝʤʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʻ ʧʦʚʥʠʡ ʮʠʢʣ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʩʪʚʦʨʝʥʥʷ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ. ʇʦ ʧʨʦʩʪʦʨʦʚʠʤ ʤʦʜʝʣʷʤ 

ʤʦʞʫʪʴ ʙʫʪʠ ʘʚʪʦʤʘʪʠʯʥʦ ʦʙʯʠʩʣʝʥʽ ʤʘʩ-ʽʥʝʨʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʝʪʘʣʝʡ ʽ ʩʢʣʘʜʘʥʴ, ʾʭ 

ʦʙôʻʤ ʽ ʽʥʰʽ ʚʘʞʣʠʚʽ ʬʽʟʠʯʥʽ ʧʘʨʘʤʝʪʨʠ. ʎʝ ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʢʦʥʩʪʨʫʢʮʽʶ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʨʽʟʥʠʭ ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ.  

Autodesk Inventor ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʚʥʦʩʠʪʠ ʟʤʽʥʠ ʚ ʩʢʣʘʜʦʚʽ ʧʨʦʝʢʪʽʚ ʚ 

ʜʦʚʽʣʴʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʩʪʽʡʢʽʩʪʴ ʩʠʩʪʝʤʠ. ʆʩʢʽʣʴʢʠ ʚʠʜʠ ʢʨʝʩʣʝʥʴ 

ʧʽʜʪʨʠʤʫʶʪʴ ʟʚôʷʟʦʢ ʟ ʢʦʤʧʦʥʝʥʪʘʤʠ ʤʦʜʝʣʽ ï ʚʩʽ ʚʥʝʩʝʥʽ ʚ ʢʦʥʩʪʨʫʢʮʽʶ ʚʠʨʦʙʫ ʟʤʽʥʠ 

ʘʚʪʦʤʘʪʠʯʥʦ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʽ ʥʘ ʢʨʝʩʣʷʨʩʴʢʠʭ ʘʨʢʫʰʘʭ. ʊʘʢʦʞ ʽʩʥʫʻ ʤʦʞʣʠʚʽʩʪʴ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʩʪʚʦʨʝʥʥʷ ʧʦ ʦʙôʻʤʥʠʤ ʤʦʜʝʣʷʤ ʦʩʥʦʚʥʠʭ ʚʠʜʽʚ ʢʨʝʩʣʝʥʥʷ, ʽʟʦʤʝʪʨʠʯʥʠʭ 

ʧʨʦʝʢʮʽʡ, ʚʠʥʦʩʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʨʦʟʨʽʟʽʚ ʽ ʜʦʜʘʪʢʦʚʠʭ ʚʠʜʽʚ. ʇʨʠ ʮʴʦʤʫ ʥʝʦʙʭʽʜʥʘ 

ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʨʦʟʤʽʨʠ, ʜʣʷ ʥʘʥʝʩʝʥʥʷ ʥʘ ʢʨʝʩʣʝʥʥʽ, ʦʪʨʠʤʫʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ 

ʧʨʦʩʪʦʨʦʚʦʾ ʤʦʜʝʣʽ [2].  

ɺ Inventor ʽʥʪʝʛʨʦʚʘʥʘ ʩʠʩʪʝʤʘ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ 

ï Autodesk Vault, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʦʨʛʘʥʽʟʘʮʽʶ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʪʘ ʚʽʜʜʽʣʽʚ 

ʧʽʜʧʨʠʻʤʩʪʚʘ, ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʾ ʝʣʝʢʪʨʦʥʥʦʛʦ ʘʨʭʽʚʫ ʪʘ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʥʥʦʛʦ 

ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ, ʻ ʝʬʝʢʪʠʚʥʠʤ ʟʘʩʦʙʦʤ ʫʧʨʘʚʣʽʥʥʷ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʘʤʠ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷʤ 

ʟʤʽʥ ʫ ʧʨʦʝʢʪʠ.  

Autodesk Inventor ʜʦʟʚʦʣʷʻ ʤʘʢʩʠʤʘʣʴʥʦ ʰʚʠʜʢʦ ʟʙʠʨʘʪʠ ʢʦʤʧʦʥʝʥʪʠ ʚ ʻʜʠʥʝ 

ʩʢʣʘʜʘʥʥʷ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʚʠʨʦʙʫ. ʋ ʩʢʣʘʜʘʣʴʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ ʻ ʽʥʩʪʨʫʤʝʥʪʠ ʧʦʰʫʢʫ ʧʝʨʝʪʠʥʽʚ, ʚʽʟʫʘʣʽʟʘʮʽʾ ʪʘ ʘʥʘʣʽʟʫ ʢʽʥʝʤʘʪʠʢʠ ʤʦʜʝʣʽ. 

ʋ ʩʢʣʘʜʘʥʥʷ Inventor ʤʦʞʥʘ ʧʽʜʢʣʶʯʘʪʠ ʷʢ ʚʣʘʩʥʽ ʬʘʡʣʠ, ʪʘʢ ʽ ʩʪʚʦʨʝʥʽ ʫ ʩʪʦʨʦʥʥʽʭ ʉAD 

ʩʠʩʪʝʤʘʭ, ʟʽ ʟʙʝʨʝʞʝʥʥʷʤ ʘʩʦʮʽʘʪʠʚʥʦʾ ʟʚôʷʟʢʫ ʟ ʦʨʠʛʽʥʘʣʦʤ, ʟ ʷʢʦʛʦ ʤʦʞʥʘ ʧʨʦʜʦʚʞʠʪʠ 

ʧʨʘʮʶʚʘʪʠ ʫ ʚʠʭʽʜʥʽʡ ʩʠʩʪʝʤʽ. ʊʘʢʦʞ ʩʠʩʪʝʤʘ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʩʪʚʦʨʝʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʡ ʩʢʣʘʜʘʥʴ ʽ ʚʽʜʦʤʦʩʪʝʡ ʤʘʪʝʨʽʘʣʽʚ, ʢʦʨʠʛʫʚʘʪʠ ʩʪʠʣʽ ʦʬʦʨʤʣʝʥʥʷ  

[2].  

Inventor ʤʘʻ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʡ ʤʦʜʫʣʴ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʜʝʪʘʣʝʡ ʟ ʣʠʩʪʦʚʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ï ʚ ʧʨʦʮʝʩʽ ʤʦʜʝʣʶʚʘʥʥʷ ʤʦʞʥʘ ʪʠʤʯʘʩʦʚʦ ʨʦʟʛʦʨʪʘʪʠ ʷʢ ʚʩʶ ʤʦʜʝʣʴ, ʪʘʢ ʽ 
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ʦʢʨʝʤʽ ʟʛʠʥʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʢʣʘʜʥʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘ ʟʽʛʥʫʪʠʭ ʧʦʚʝʨʭʥʷʭ. ʄʦʜʫʣʴ ʜʦʟʚʦʣʷʻ 

ʦʢʨʝʤʦ ʧʨʘʮʶʚʘʪʠ ʷʢ ʟʽ ʟʛʦʨʥʫʪʦʶ ʤʦʜʝʣʣʶ, ʪʘʢ ʽ ʟ ʾʾ ʨʦʟʛʦʨʪʢʦʶ.  

ʆʢʨʽʤ ʢʨʝʩʣʝʥʴ ʜʝʪʘʣʝʡ, ʩʢʣʘʜʘʥʴ ʪʘ ʩʧʝʮʠʬʽʢʘʮʽʡ, ʫ ʢʦʤʧʣʝʢʪ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʷʢʘ 

ʤʦʞʝ ʙʫʪʠ ʩʪʚʦʨʝʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ Inventor, ʚʭʦʜʷʪʴ ʜʝʪʘʣʴʥʽ ʧʦʩʽʙʥʠʢʠ, ʽʥʩʪʨʫʢʮʽʾ 

ʟʙʠʨʘʥʥʷ-ʨʦʟʙʠʨʘʥʥʷ ʚʠʨʦʙʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʘʥʽʤʦʚʘʥʠʭ, ʨʦʟʥʝʩʝʥʽ (ʨʦʟʽʙʨʘʥʽ) ʢʨʝʩʣʝʥʥʷʭ 

ʚʠʨʦʙʽʚ. ɹʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʨʦʙʦʯʦʤʫ ʩʝʨʝʜʦʚʠʱʽ Autodesk Inventor ʤʦʞʥʘ ʛʝʥʝʨʫʚʘʪʠ 

ʨʝʘʣʽʩʪʠʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʪʘ ʘʥʽʤʘʮʽʡʥʽ ʨʦʣʠʢʠ ʚʠʨʦʙʽʚ, ʱʦ ʨʦʟʨʦʙʣʷʶʪʴʩʷ. ʇʨʠ ʮʴʦʤʫ 

ʚʙʫʜʦʚʘʥʠʡ ʤʦʜʫʣʴ Autodesk Inventor Studio ʜʦʟʚʦʣʠʪʴ ʟʥʘʯʥʦ ʩʢʦʨʦʪʠʪʠ ʚʠʪʨʘʪʠ ʯʘʩʫ ʥʘ 

ʧʽʜʛʦʪʦʚʢʫ ʧʨʝʟʝʥʪʘʮʽʡ.  

ɺ Autodesk Inventor ʪʘʢʦʞ ʚʭʦʜʠʪʴ ʤʦʜʫʣʴ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʫʚʘʪʠ ʘʥʘʣʽʟ 

ʤʽʮʥʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ, ʱʦ ʨʦʟʨʦʙʣʷʻʪʴʩʷ, ʘ ʪʘʢʦʞ ʩʪʫʧʽʥʴ ʪʘ ʭʘʨʘʢʪʝʨ ʾʾ ʜʝʬʦʨʤʘʮʽʡ. ʑʦ 

ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʠʨʦʙʠ ʟʘ ʚʘʛʦʶ, ʧʨʠʙʨʘʚʰʠ ʥʘʜʣʠʰʢʠ ʤʘʪʝʨʽʘʣʫ ʚ ʪʠʭ ʤʽʩʮʷʭ, ʜʝ 

ʟʥʘʯʥʽ ʚʥʫʪʨʽʰʥʽ ʥʘʧʨʫʞʝʥʥʷ ʥʝ ʚʠʥʠʢʘʶʪʴ [2].  

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʛʣʷʥʫʪʘ ʉAD ʩʠʩʪʝʤʘ Autodesk Inventor ʻ ʝʬʝʢʪʠʚʥʠʤ ʟʘʩʦʙʦʤ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʨʦʟʰʠʨʶʻ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʩʪʚʦʨʝʥʥʷ 

ʧʨʦʩʪʦʨʦʚʠʭ ʤʦʜʝʣʝʡ. ʉʠʩʪʝʤʘ ʟʘʙʝʟʧʝʯʫʻ ʧʦʚʥʠʡ ʮʠʢʣ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʩʪʚʦʨʝʥʥʷ 

ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʚʠʨʦʙʽʚ, ʦʜʥʦʯʘʩʥʦ 

ʟʤʝʥʰʫʶʯʠ ʚʠʪʨʘʪʠ ʯʘʩʫ ʥʘ ʨʦʟʨʦʙʢʫ ʪʘ ʟʘʧʦʙʽʛʪʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤ ʚʽʜʤʦʚʘʤ.  

  

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ:  

1. https://www.autodesk.com/products/inventor/overview  

2. Scott Hansen L. (2018). Autodesk Inventor 2019. A Tutorial Introduction. SDC 

Publications, 448 ʨ.  
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ʈʫʙʘʥ ɸ. ʂ., ʩʪʫʜʝʥʪʢʘ ʛʨʫʧʠ 131-21ʩʢ-1  

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʈʫʙʘʥ ɺ.ʄ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʪʝʭʥʦʣʦʛʽʡ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʪʘ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʊɽʍʅʆʃʆɻɯʏʅʀʁ ʇʈʆʎɽʉ ʄɽʍɸʅɯʏʅʆɰ ʆɹʈʆɹʂʀ ɼɽʊɸʃɯ ʂʆʈʇʋʉ 

 

ɼʝʪʘʣʴ ʪʠʧʫ ʢʦʨʧʫʩ ʚʭʦʜʠʪʴ ʜʦ ʢʣʘʩʫ 73. ʂʦʨʧʫʩʥʽ ʜʝʪʘʣʽ (ʂɼ) ʫ ʙʽʣʴʰʦʩʪʽ 

ʚʠʧʘʜʢʽʚ ʻ ʙʘʟʦʚʠʤʠ ʜʝʪʘʣʷʤʠ ʚʫʟʣʽʚ ʽ ʩʣʫʞʘʪʴ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʪʦʯʥʦʩʪʽ 

ʚʽʜʥʦʩʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʜʝʪʘʣʝʡ ʘʙʦ ʩʢʣʘʜʘʣʴʥʠʭ ʦʜʠʥʠʮʴ ʷʢ ʚ ʩʪʘʪʠʯʥʦʤʫ ʧʦʣʦʞʝʥʥʽ, 

ʪʘʢ ʽ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʘʰʠʥʠ. ʂʦʨʧʫʩʥʽ ʜʝʪʘʣʽ ʟ ʛʣʘʜʢʠʤʠ ʚʥʫʪʨʽʰʥʽʤʠ 

ʮʠʣʽʥʜʨʠʯʥʠʤʠ ʧʦʚʝʨʭʥʷʤʠ ʤʘʶʪʴ ʧʽʜʚʠʱʝʥʽ ʚʠʤʦʛʠ ʜʦ ʚʥʫʪʨʽʰʥʽʭ ʮʠʣʽʥʜʨʠʯʥʠʭ 

ʧʦʚʝʨʭʦʥʴ ʧʦ ʪʦʯʥʦʩʪʽ ʜʽʘʤʝʪʨʘʣʴʥʠʭ ʨʦʟʤʽʨʽʚ ʽ ʟʥʦʰʝʥʥʷ [1]. 

ɼʝʪʘʣʴ ï ʢʦʨʧʫʩ; ʤʘʪʝʨʽʘʣ - ʉʪʘʣʴ 20ʃ ɼʉʊʋ 8781:2018. ʄʘʨʢʫʚʘʥʥʷ ʩʪʘʣʠ 

ʨʦʟʰʠʬʨʦʚʫʻʪʴʩʷ: çʃè - ʩʪʘʣʴ ʣʠʚʘʨʥʘ, 20 - ʧʨʦʮʝʥʪʥʠʡ ʚʤʽʩʪ ʚʫʛʣʝʮʶ - 0,20% (ʜʦʤʽʰʢʠ 

ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ ʤʽʥʽʤʘʣʴʥʽ). ʉʪʘʣʴ ʤʘʨʢʠ 20ʃ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʩʣʘʙʢʦʶ ʩʪʽʡʢʽʩʪʶ ʜʦ ʜʽʾ 

ʢʠʩʣʦʪʥʠʭ ʪʘ ʣʫʞʥʠʭ ʩʝʨʝʜʦʚʠʱ. ɺ ʫʤʦʚʘʭ ʧʽʜʚʠʱʝʥʦʾ ʚʦʣʦʛʦʩʪʽ ʧʦʚʝʨʭʥʷ ʚʠʨʦʙʽʚ ʟ 20ʃ 

ʩʭʠʣʴʥʘ ʜʦ ʩʠʣʴʥʦʾ ʢʦʨʦʟʽʾ, ʱʦ ʨʽʟʢʦ ʟʥʠʞʫʻ ʤʽʮʥʽʩʪʴ. ɼʣʷ ʾʾ ʧʽʜʚʠʱʝʥʥʷ ʥʘ ʚʠʨʦʙʠ 

ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʥʘʥʦʩʠʪʠ ʟʘʭʠʩʥʽ ʧʦʢʨʠʪʪʷ - ʮʠʥʢ, ʭʨʦʤ ʪʘ ʽʥ. ɼʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʪʘʣʠ 

20ʃ ʚʽʜʥʦʩʷʪʴ ʾʾ ʩʪʨʫʢʪʫʨʫ - ʩʫʤʽʰ ʧʝʨʣʽʪʫ ʽ ʬʝʨʠʪʫ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʝʨʤʽʯʥʫ ʦʙʨʦʙʢʫ 

20ʃ, ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʩʪʨʫʢʪʫʨʫ ʧʘʢʝʪʥʦʛʦ ʤʘʨʪʝʥʩʠʪʫ. ɺʩʽ ʮʽ ʟʘʭʦʜʠ ʽʩʪʦʪʥʦ 

ʧʽʜʚʠʱʫʶʪʴ ʤʽʮʥʽʩʪʴ ʽ ʟʥʠʞʫʶʪʴ ʧʣʘʩʪʠʯʥʽʩʪʴ ʩʪʘʣʠ [2]. ɸʥʘʣʽʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʝʪʘʣʽ 

ʢʦʨʧʫʩ, ʾʾ ʤʘʪʝʨʽʘʣʫ - ʚʠʣʠʚʥʘ ʩʪʘʣʴ 20ʃ, ʜʦʟʚʦʣʷʻ ʥʘʤ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʟʘʛʦʪʦʚʢʫ, 

ʚʠʣʠʚʢʫ ʚ ʟʝʤʣʷʥʫ ʬʦʨʤʫ ʟ ʤʘʰʠʥʦʶ ʬʦʨʤʦʚʢʦʶ. ʂʦʥʬʽʛʫʨʘʮʽʷ ʟʘʛʦʪʦʚʢʠ ʙʫʜʝ ʜʦʩʠʪʴ 

ʪʦʯʥʦ ʥʘʙʣʠʞʝʥʘ ʜʦ ʢʦʥʬʽʛʫʨʘʮʽʾ ʜʝʪʘʣʽ, ʷʢ ʤʠ ʤʦʞʝʤʦ ʙʘʯʠʪʠ ʥʘ ʨʠʩʫʥʢʫ 1. 

 
ʈʠʩʫʥʦʢ 1- ɽʩʢʽʟ ʜʝʪʘʣʽ ʢʦʨʧʫʩ ʟ ʢʦʥʪʫʨʦʤ ʟʘʛʦʪʦʚʢʠ  

 

ɼʦ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʢʦʨʧʫʩ ʨʦʟʨʦʙʣʷʻʤʦ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʤʝʭʘʥʽʯʥʦʾ 

ʦʙʨʦʙʢʠ : 

¶ 005. ɺʝʨʪʠʢʘʣʴʥʦ-ʬʨʝʟʝʨʥʘ ʟ ʏʇʂ 

1. ʋʩʪʘʥʦʚʠʪʠ, ʟʘʢʨʽʧʠʪʠ  

2. ʌʨʝʟʝʨʫʚʘʪʠ ʧʣʦʱʠʥʫ   ɺ=100, L=140 ʚ ʨʦʟʤʽʨ 99 ʤʤ 

3. ɿʘʩʚʝʨʜʣʠʪʠ 4 ʦʪʚʦʨʠ      

4. ʉʚʝʨʜʣʠʪʠ 4 ʦʪʚʦʨʠ 10,5 ʤʤ l=25 ʤʤ 

5. ʅʘʨʽʟʘʪʠ ʨʽʟʴʙʫ ʄ12, ʚ 4-ʭ ʦʪʚʦʨʘʭ ʥʘ l=20 ʤʤ  

6. ʌʨʝʟʝʨʫʚʘʪʠ ʧʘʟ ʚ=30 ʤʤ, L=100 ʤʤ, h=7 ʤʤ 

7. ɿʥʷʪʠ 

8. ʋʩʪʘʥʦʚʠʪʠ, ʟʘʢʨʽʧʠʪʠ  

9. ʌʨʝʟʝʨʫʚʘʪʠ ʚʝʨʭʥʶ ʧʣʦʱʠʥʫ   ʚ=50 ʤʤ, L=140 ʤʤ ʚ ʨʦʟʤʽʨ 95 ʤʤ 

10. ɿʥʷʪʠ 

¶  010. ɻʦʨʠʟʦʥʪʘʣʴʥʦ-ʨʦʟʪʦʯʥʠʡ  ʟ ʏʇʂ WFT 15 
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1. ʋʩʪʘʥʦʚʠʪʠ, ʟʘʢʨʽʧʠʪʠ 

2. ʈʦʟʪʦʯʠʪʠ ʥʘʯʦʨʥʦ   58 ʤʤ l=140 ʤʤ 

3. ʈʦʟʪʦʯʠʪʠ ʥʘʯʠʩʪʦ   64 ʤʤ l=140 ʤʤ 

4. ʈʦʟʪʦʯʠʪʠ ʪʦʥʢʦ    65 ʤʤ l=140 ʤʤ 

5. ɿʥʷʪʠ 

¶ 015. ʂʦʥʪʨʦʣʴʥʘ 

ʈʦʟʨʦʙʣʝʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʚ ʻʜʠʥʽʡ ʩʠʩʪʝʤʽ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ 

ʦʬʦʨʤʣʶʶʪʴ ʫ ʚʠʛʣʷʜʽ ʢʦʤʧʣʝʢʪʫ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʷʢʠʡ ʚʢʣʶʯʘʻ ʤʘʨʰʨʫʪʥʫ ʢʘʨʪʫ, ʢʘʨʪʫ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʦʧʝʨʘʮʽʡʥʫ ʢʘʨʪʫ, ʢʘʨʪʫ ʝʩʢʽʟʽʚ, ʢʦʤʧʣʝʢʪʫʶʯʫ ʢʘʨʪʫ, 

ʪʝʭʥʦʣʦʛʽʯʥʫ ʽʥʩʪʨʫʢʮʽʶ [3]. 

 

 
ʈʠʩʫʥʦʢ 2- ʂʘʨʪʘ ʝʩʢʽʟʽʚ ʜʝʪʘʣʽ ʢʦʨʧʫʩ 

 

ʂʘʨʪʘ ʝʩʢʽʟʽʚ ʜʝʪʘʣʽ ʢʦʨʧʫʩ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 2. 

ʇʨʦʝʢʪʫʚʘʥʥʷ 3D-ʤʦʜʝʣʽ ʜʝʪʘʣʽ ʢʦʨʧʫʩ  ʚ ʧʨʦʛʨʘʤʽ Solid Works [4]. 

 

 
ʈʠʩʫʥʦʢ 3- 3D ʤʦʜʝʣʴ ʜʝʪʘʣʽ ʢʦʨʧʫʩ ʚ ʧʨʦʛʨʘʤʽ Solid Works  

 

ʅʘ ʨʠʩʫʥʢʫ 3 ʟʦʙʨʘʞʝʥʦ 3D-ʤʦʜʝʣʴ ʢʦʨʧʫʩ, ʷʢʫ ʦʪʨʠʤʘʥʦ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʧʨʦʻʢʪʫʚʘʥʥʷ. ɺ ʨʦʙʦʪʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʡ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ ʜʝʪʘʣʽ 

ʢʦʨʧʫʩ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ 

1. ʉʪʘʜʥʠʢ ɺ.ɸ. ʂʦʥʩʪʨʫʶʚʘʥʥʷ ʣʠʪʠʭ ʜʝʪʘʣʝʡ. ʇʣʠʪʠ ʽ ʨʘʤʠ. ɿʘʢʨʽʧʣʝʥʥʷ 

ʫʩʪʘʪʢʫʚʘʥʥʷ ʜʦ ʬʫʥʜʘʤʝʥʪʫ. ʄʝʪʦʜʠʯʥʽ ʚʢʘʟʽʚʢʠ ʜʦ ʚʠʢʦʥʘʥʥʷ ʢʫʨʩʦʚʦʛʦ ʧʨʦʝʢʪʫ ʟ 

ʜʠʩʮʠʧʣʽʥʠ ñɼʝʪʘʣʽ ʤʘʰʠʥò ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ 131 ,,ʇʨʠʢʣʘʜʥʘ ʤʝʭʘʥʽʢʘôô, 

133 ,,ɻʘʣʫʟʝʚʝ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷôô: ɽʣʝʢʪʨʦʥʥʝ ʥʘʚʯʘʣʴʥʝ ʚʠʜʘʥʥʷ / ʋʢʣʘʜ.: ɺ.ɸ. 

ʉʪʘʜʥʠʢ ï ʂ.: ʅʊʋʋ ñʂʇɯò, 2016. - 77 ʩ. 

2. ɼʉʊʋ 8781:2018 ɺʠʣʠʚʢʘ ʟʽ ʩʪʘʣʽ. ɿʘʛʘʣʴʥʽ ʪʝʭʥʽʯʥʽ ʫʤʦʚʠ. ʏʠʥʥʠʡ ʚʽʜ 

2019.01.01. ʂʠʾʚ ʋʢʨʅɼʅʎ, 2018. 41ʩ. 

3. ɿʘʧʦʚʥʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʢʘʨʪ/ ɽʣʝʢʪʨʦʥʠʡ ʨʝʩʫʨʩ / 

https://turner2.pto.org.ua/index.php/turner2-tema7/turner2-modul-7-13 

4. ɺʠʚʯʝʥʥʷ ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ SolidWorks/ɽʣʝʢʪʨʦʥʠʡ ʨʝʩʫʨʩ / 

https://www.cadmode.com/solidworks-user-interface/  

https://turner2.pto.org.ua/index.php/turner2-tema7/turner2-modul-7-13
https://www.cadmode.com/solidworks-user-interface/
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ʋɼʂ 681.518.54 

 

ʉʝʜʯʝʥʢʦ ʄ.ʉ., ʘʩʧʽʨʘʥʪ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 141 ɸʚʽʘʮʽʡʥʘ ʪʘ ʨʘʢʝʪʦʢʦʩʤʽʯʥʘ ʪʝʭʥʽʢʘ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʄʽʪʽʢʦʚ ʖ.ʆ., ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ, ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ 

ʜʚʠʛʫʥʦʙʫʜʫʚʘʥʥʷ 

(ɼʥʽʧʨʦʚʩʴʢʠʡ ʅʘʮʽʦʥʘʣʴʥʠʡ ʋʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʆʣʝʩʷ ɻʦʥʯʘʨʘ, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʂʈʀʊʀʏʅʀʁ ɸʅɸʃɯɿ ɻɽʃɯɭɺʀʍ ɻɸɿʆɹɸʃʆʅʅʀʍ ʉʀʉʊɽʄ ʅɸɼɼʋɺɸʅʅʗ 

ʇɸʃʀɺʅʀʍ ɹɸʂɯɺ ʈɸʂɽʊʅʀʍ ɼɺʀɻʋʅɯɺ 

 

ʉʠʩʪʝʤʠ ʥʘʜʫʚʘʥʥʷ ʧʘʣʠʚʥʠʭ ʙʘʢʽʚ (ʉʅ) ï ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʥʝʦʙʭʽʜʥʠʭ ʪʠʩʢʽʚ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ ʪʘ ʩʪʚʦʨʝʥʥʷ ʧʦʪʨʽʙʥʠʭ ʪʠʩʢʽʚ ʛʘʟʫ ʚ ʪʦʥʢʦʩʪʽʥʥʠʭ 

ʧʘʣʠʚʥʠʭ ʙʘʢʘʭ ʜʣʷ ʩʪʽʡʢʦʩʪʽ ʥʘ ʘʢʪʠʚʥʽʡ ʜʽʣʷʥʮʽ ʪʨʘʻʢʪʦʨʽʾ ʧʦʣʴʦʪʫ ʨʘʢʝʪʠ-ʥʦʩʽʷ (ʈʅ). 

ʉʅ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʧʥʝʚʤʦʛʽʜʨʘʚʣʽʯʥʠʭ ʩʠʩʪʝʤ ʧʦʜʘʯʽ (ʇɻʉʇ) ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚʘ, ʻ 

ʩʢʣʘʜʥʠʤʠ ʪʘ ʥʘʫʢʦʤʽʩʪʢʠʤʠ ʯʘʩʪʠʥʘʤʠ ʈʅ. 

ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʥʷ ʢʨʠʪʠʯʥʦʛʦ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ 

ʩʫʯʘʩʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʛʝʣʽʻʚʠʭ ʉʅ, ʪʝʭʥʦʣʦʛʽʡ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʚʠʟʥʘʯʠʪʠ ʰʣʷʭʠ ʾʭ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ. ʆʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠʯʥʽ ʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʥʝʜʦʣʽʢʠ ʛʝʣʽʻʚʠʭ ʛʘʟʦʙʘʣʦʥʥʠʭ 

ʉʅ ʧʘʣʠʚʥʠʭ ʙʘʢʽʚ ʈʋ ʥʘʩʪʫʧʥʽ: 

½ ʚʝʣʠʢʘ ʤʘʩʘ ʛʝʣʽʻʚʠʭ ʛʘʟʦʙʘʣʦʥʥʠʭ ʉʅ; 

½ ʟʙʽʣʴʰʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʜʽʘʧʘʟʦʥʫ ʪʠʩʢʫ ʛʘʟʫ ʚ ʙʘʢʫ, ʧʽʜʚʠʱʝʥʥʷ 

ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʪʠʩʢʫ ʥʘ ʤʽʮʥʽʩʪʴ ʙʘʢʘ ʟ ʧʦʜʘʣʴʰʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʤʘʩʠ 

ʧʘʣʠʚʥʦʛʦ ʙʘʢʘ; 

½ ʥʠʟʴʢʘ ʪʝʤʧʝʨʘʪʫʨʘ ʛʝʣʽʶ ʥʘ ʚʭʦʜʽ ʚ ʙʘʢ ʚ ʩʫʯʘʩʥʠʭ ʩʭʝʤʘʭ ʈʋ ʟ ʦʧʘʣʶʚʘʥʥʷʤ 

ʦʢʠʩʥʶʚʘʣʴʥʦʛʦ ʛʘʟʫ; 

½ ʥʝʤʦʞʣʠʚʽʩʪʴ ʽʤʽʪʘʮʽʾ ʫʥʽʢʘʣʴʥʦʛʦ ʪʝʧʣʦʥʦʩʽʷ ʊʆ ʈʋ ʧʨʠ ʥʘʟʝʤʥʦʤʫ 

ʘʚʪʦʥʦʤʥʦʤʫ ʚʽʜʧʨʘʮʶʚʘʥʥʽ ʩʠʩʪʝʤʠ ʙʝʟ ʩʘʤʦʛʦ ʜʚʠʛʫʥʘ; 

½ ʚʝʣʠʢʘ ʟʘʣʠʰʢʦʚʘ ʤʘʩʘ ʛʝʣʽʶ ʚ ʙʘʣʦʥʘʭ, ʦʩʦʙʣʠʚʦ ʚʝʨʭʥʴʦʛʦ ʙʘʢʘ ʦʢʠʩʥʶʚʘʯʘ; 

½ ʚʝʣʠʢʠʡ ʥʝʧʨʦʜʫʢʪʠʚʥʠʡ ʦʙôʻʤ, ʷʢʠʡ ʟʘʡʤʘʶʪʴ ʙʘʣʦʥʠ ʟ ʛʝʣʽʻʤ ʫ ʙʘʢʫ 

ʦʢʠʩʥʶʚʘʯʘ; 

½ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʟʚʘʨʥʠʭ ʰʚʽʚ, ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʢʦʤʧʝʥʩʘʪʦʨʽʚ, ʧʦʚʦʨʦʪʽʚ ʫ 

ʤʘʛʽʩʪʨʘʣʷʭ ʥʘʜʜʫʚʘʥʥʷ ʪʘ ʟʘʨʷʜʢʠ ʛʝʣʽʻʤ ʙʘʣʦʥʽʚ, ʞʠʢʣʝʨʽʚ, ʘʛʨʝʛʘʪʽʚ 

ʘʚʪʦʤʘʪʠʢʠ (ʧʽʜʚʠʱʝʥʠʡ ʦʧʽʨ ʪʨʘʢʪʽʚ ʥʘʜʫʚʘʥʥʷ), ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʯʠʩʣʝʥʥʠʭ 

ʚʠʜʽʚ ʩʫʯʘʩʥʦʛʦ ʢʦʥʪʨʦʣʶ, ʯʘʩʫ, ʩʧʝʮʽʘʣʴʥʦʾ ʦʩʥʘʩʪʢʠ ʪʘ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʦʛʦ 

ʧʝʨʩʦʥʘʣʫ; 

½ ʩʫʪʪʻʚʝ ʫʩʢʣʘʜʥʝʥʥʷ ʪʘ ʧʦʜʦʨʦʞʯʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʢʦʩʤʦʜʨʦʤʫ, ʩʪʝʥʜʦʚʦʾ ʙʘʟʠ ʪʘ 

ʚʠʨʦʙʥʠʯʠʭ ʧʦʪʫʞʥʦʩʪʝʡ; 

ʆʩʥʦʚʥʠʡ ʰʣʷʭ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʉʅ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ ʨʦʙʦʯʠʭ ʪʽʣ, ʪʘ 

ʨʦʙʦʯʠʭ ʪʽʣ ʥʘʜʫʚʘʥʥʷ ʟ ʜʝʜʘʣʽ ʚʠʱʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ ï ʛʝʥʝʨʘʪʦʨʥʦʛʦ ʛʘʟʫ, ʱʦ 

ʦʪʨʠʤʫʻʪʴʩʷ ʥʘ ʙʦʨʪʫ ʈʅ. ʅʘʧʨʠʢʣʘʜ ʚ ɼʋ ʄɹʈ ʦʩʪʘʥʥʽʭ ʧʦʢʦʣʽʥʴ (18ʄ çʉʘʪʘʥʘè, 

ʢʦʤʧʦʥʝʥʪʠ ʧʘʣʠʚʘ ɸʊ ʽ ʅɼʄɻ), ʨʦʟʨʦʙʣʝʥʠʭ ʫ ʂɹ çʇʽʚʜʝʥʥʝè, ʜʦʩʷʛʥʫʪʦ ʨʽʚʝʥʴ 

ʪʝʤʧʝʨʘʪʫʨ ʨʦʙʦʯʦʛʦ ʪʽʣʘ ʥʘ ʚʭʦʜʽ ʚ ʙʘʢ ʚ ~ 1300ʂ. ʇʨʠ ʮʴʦʤʫ ʧʝʨʝʜʧʫʩʢʦʚʝ ʥʘʜʫʚʘʥʥʷ 

ʫʩʽʭ ʙʘʢʽʚ ʙʫʣʦ ʭʽʤʽʯʥʠʤ (ʛʘʨʷʯʠʤ) ï ʚʧʨʠʩʢʫʚʘʥʥʷ ʩʘʤʦʟʘʡʤʠʩʪʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʚ ʚʽʣʴʥʽ 

ʦʙʩʷʛʠ ʘʣʶʤʽʥʽʻʚʠʭ ʙʘʢʽʚ. ʋ ʪʦʡ ʞʝ ʯʘʩ ʚ ʩʫʯʘʩʥʠʭ ʈʋ ʟ ʜʦʧʘʣʶʚʘʥʥʷʤ ʦʢʠʩʥʦʛʦ ʛʘʟʫ 

(ʧʘʣʠʚʦ ï ʢʠʩʝʥʴ ʽ ʈɻ-1) ʮʝʡ ʧʘʨʘʤʝʪʨ (ʩʝʨʝʜʥʴʦʤʘʩʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʛʝʣʽʶ ʥʘ ʚʭʦʜʽ ʚ ʙʘʢ 

ʟʘ ʯʘʩʦʤ ʧʦʣʴʦʪʫ ʣʝʜʚʝ ʧʝʨʝʚʠʱʫʻ 400ʂ). 

ʊʘʢʠʤ ʯʠʥʦʤ ʩʪʘʻ ʚʠʜʥʦ ʦʨʽʻʥʪʠʨʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʉʅ ʧʘʣʠʚʥʠʭ ʙʘʢʽʚ ʟ 

çʢʦʩʤʽʯʥʠʤʠè ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʘʣʠʚʘ ʨʽʜʢʠʡ ʢʠʩʝʥʴ ʽ ʛʘʩ. ʉʅ, ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ 

ʤʦʞʣʠʚʠʭ ʨʝʟʝʨʚʽʚ ʽ ʥʘʧʨʷʤʽʚ ʧʦʜʘʣʴʰʦʾ ʤʦʜʝʨʥʽʟʘʮʽʾ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʢʣʠʢʽʚ 

ʩʴʦʛʦʜʝʥʥʷ. 
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ENSURING GEOMETRIC ACCURACY WHEN GRINDING NON -RIGID SHAFTS  

 

Low stiffness shafts are shafts with a length-to-diameter ratio of more than 10. Due to 

their low stiffness, when machining under the influence of radial cutting forces, the axis of the 

workpiece is distorted, forming a barrel-shaped profile with an increase in diameter from the 

edges to the middle of the cross-section. To achieve the required geometric accuracy it is 

necessary to make several passes, which reduces machining productivity. Developing 

techniques to ensure accuracy in machining such parts becomes important. 

The occurrence of barrel-shape in machining of low rigid shafts is due to deflection of 

the workpiece under the action of mainly radial cutting forces. The solution to the part accuracy 

problem has two aspects: 1) reducing cutting forces; 2) increasing the stiffness of the machining 

system to reduce workpiece deformation. 

The second aspect is most often solved by using movable or fixed lunettes that provide 

additional support to reduce workpiece deflection. Reduction of cutting forces can be achieved 

by changing the machining pattern to change the direction of the cutting force vector, using 

grinding wheels with suitable characteristics, ensuring high cutting capacity of the wheel and 

setting optimal cutting conditions. 

The grinding process exhibits the same physical forces as other cutting methods, but 

their effects are greatly reduced due to small cut sizes and high cutting speeds. Cutting force R, 

decomposing into three components - Pz, Ry, Rx, is the sum of elementary forces due to the 

action of abrasive grains. The radial force Ru is of the greatest importance, exceeding the force 

Pz by 1,5...3 times. This is explained by the fact that the abrasive grains have a negative angle, 

which significantly increases the radial force Ry. 

When grinding shafts, three basic methods are usually used: longitudinal feed grinding, 

plunge grinding and deep grinding (Fig. 1). 

 

 
Figure 1 - cylindrical grinding: longitudinal grinding (a), plunge grinding (b), depth 

grinding (c). [1] 

 

The first grinding method, which uses a longitudinal feed, is performed by moving the 

workpiece in a reciprocating motion relative to the grinding wheel. For each return stroke of 

the table with the workpiece, the wheel is displaced to the center of the workpiece by 0,005 to 

0,02 mm. An illustration of this method is shown in Fig 1, a [1]. 

Plunge grinding is performed using a wheel whose width exceeds the length of the 

machined area (Fig. 1, b). In this case, the wheel has only transverse feed. This method is more 

efficient than grinding with longitudinal feed and is therefore used in mass and high-volume 

production [1]. 
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Depth grinding (Fig. 1, c) allows removing a layer of material in one pass to the full 

required depth. A conical section with a length of 8 - 12 mm is formed on the grinding wheel. 

During grinding, the conical section removes the bulk of the cut layer, and the cylindrical 

section cleans the machined surface. There is no transverse feed. 

According to [3], during depth grinding the forces Py and Pz decrease by a factor of 

1,95...2,12, while the force Px increases. Experiments demonstrate that when grinding with 

longitudinal and transverse feeds at the same material removal rate, the tangential force is 

approximately the same. The ratio between radial and tangential forces is higher for longitudinal 

feed than for plunge grinding. 

The characteristics of the abrasive tool have a significant effect on the cutting forces in 

grinding. 

Self-sharpening of the wheel occurs during grinding. Dulled grains under the influence 

of forces acting on them are torn out of the surface of the wheel (ligament) or destroyed, and 

adjacent sharp grains or exposed sharp cutting edges come into play. The faster and more fully 

self-sharpened the wheel, the lower the cutting forces, but there is a large consumption of 

grinding wheels [2]. In general, as the hardness of the wheel increases, the grinding forces 

increase. 

The structure of the wheel has almost no effect on the cutting forces [3]. 

The cutting ability of the wheel depends on the machining conditions (cutting and 

dressing mode, wheel characteristics, properties of the machined metal, etc.). The cutting ability 

changes during the durability period of the wheel [2]. When grains are blunted, their ability to 

penetrate into the machined surface decreases. Decrease in cutting ability slows down with 

increasing mode, with increasing diameter of the wheel and the workpiece, with increasing size 

of abrasive grains and impact toughness of the abrasive, with decreasing longitudinal feed 

during dressing. Reducing the cutting ability of the grinding wheel leads to an increase in 

cutting forces. 

Significant influence on cutting forces during grinding is exerted by machining modes. 

On the basis of experimental data the empirical dependence [2] was obtained [2] 

 
where Vd - workpiece speed at external cylindrical grinding, m/min; cp - coefficient depending 

on workpiece material, heat treatment, grinding wheel; t - depth of cut, mm; s - longitudinal 

feed in fractions of wheel width; x, y, z - degree indices; values of x, y, z are given in reference 

books. 

The degree indices in this formula show that the force Pz increases with increasing Vd, 

t, s and decreases with increasing Vkp. 

The radial component of the cutting force has a decisive influence on the deflection of 

the workpiece during cylindrical external grinding. The ratio between radial and tangential 

grinding forces varies in the range of 1,6...3 [3]. 

To ensure geometric accuracy when grinding small rigid shafts, it is necessary to ensure 

a rational combination of machining conditions. During grinding it is necessary to reduce the 

value of the workpiece speed, feed and depth of cut and increase the wheel speed. 
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ʄʆɼɽʃʖɺɸʅʅʗ ɻɯɼʈɸɺʃɯʏʅʆɰ ʉʀʉʊɽʄʀ ɿɸʊʀʉʂʅʆɻʆ ʇʈʀʉʊʈʆʖ ɯɿ 

ɺʀʂʆʈʀʉʊɸʅʅʗʄ ʉɽʈɽɼʆɺʀʑɸ FLUIDSIM 

 

ɺ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʛʽʜʨʘʚʣʽʯʥʽ ʩʠʩʪʝʤʠ ʟʥʘʭʦʜʷʪʴ ʚʩʝ ʙʽʣʴʰ ʰʠʨʦʢʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ: ʘʚʽʘ- ʪʘ ʨʘʢʝʪʦʙʫʜʫʚʘʥʥʽ, ʩʫʜʥʦʙʫʜʫʚʘʥʥʽ, 

ʙʫʜʽʚʝʣʴʥʽʡ ʪʝʭʥʽʮʽ, ʤʝʪʘʣʦʨʽʟʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ ʪʘ ʚ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ [1,2]. ʇʨʠ ʮʴʦʤʫ 

ʧʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʛʽʜʨʘʚʣʽʯʥʠʭ ʩʠʩʪʝʤ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ 

ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ ʚʠʢʣʠʢʘʶʪʴ ʚʩʝ ʙʽʣʴʰʫ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʫ ʥʘʫʢʦʚʽʡ ʩʧʽʣʴʥʦʪʽ, 

ʦʩʢʽʣʴʢʠ ʮʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʚʽʨʠʪʠ ʜʠʥʘʤʽʯʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘʢʠʭ ʩʠʩʪʝʤ ʟʘ 

ʚʽʜʩʫʪʥʦʩʪʽ ʬʘʢʪʠʯʥʦʛʦ ʘʧʘʨʘʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ɺ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʘ ʪʘ ʟʤʦʜʝʣʴʦʚʘʥʘ ʛʽʜʨʘʚʣʽʯʥʘ ʩʠʩʪʝʤʘ ʟʘʪʠʩʢʥʦʛʦ ʧʨʠʩʪʨʦʶ 

ʤʝʪʘʣʦʨʽʟʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ [3]. ɼʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʽʜʨʘʚʣʽʯʥʠʭ ʧʨʠʚʦʜʽʚ ʚ 

ʟʘʪʠʩʢʥʠʭ ʧʨʠʩʪʨʦʷʭ ʦʙʫʤʦʚʣʝʥʘ ʤʦʞʣʠʚʽʩʪʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʩʪʽʡʥʦʛʦ ʧʦʚʪʦʨʶʚʘʥʦʛʦ 

ʟʫʩʠʣʣʷ ʧʨʠ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʽʡ ʚʘʟʽ ʪʘ ʨʦʟʤʽʨʽ ʪʘʢʦʾ ʩʠʩʪʝʤʠ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʚ ʩʫʯʘʩʥʦʤʫ 

ʚʠʨʦʙʥʠʯʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʜʝʪʘʣʴ ʤʦʞʥʘ ʟʘʢʨʽʧʠʪʠ ʟʘ ʤʝʥʰʠʡ ʯʘʩ, ʟ ʙʽʣʴʰʦʶ ʪʦʯʥʽʩʪʶ ʪʘ 

ʧʦʚʪʦʨʶʚʘʥʽʩʪʶ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʽʥʽʤʘʣʴʥʠʡ ʧʨʦʩʪʽʨ ʜʣʷ ʢʨʽʧʣʝʥʥʷ. ɻʽʜʨʘʚʣʽʯʥʝ 

ʩʠʣʦʚʝ ʟʘʪʠʩʢʘʥʥʷ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʻ ʜʦʜʘʪʢʦʚʫ ʛʥʫʯʢʽʩʪʴ ʱʦʜʦ ʩʠʣ ʫʪʨʠʤʫʚʘʥʥʷ ʪʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʧʨʠʚʦʜʫ. ʄʦʜʝʣʶʚʘʥʥʷ ʨʦʙʦʪʠ ʛʽʜʨʘʚʣʽʯʥʦʾ ʩʠʩʪʝʤʠ ʟʘʪʠʩʢʥʦʛʦ 

ʧʨʠʩʪʨʦʶ ʨʝʘʣʽʟʦʚʘʥʦ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ FluidSim [4].  

ɿʛʽʜʥʦ ʽʟ ʟʘʚʜʘʥʥʷʤ, ʦʩʥʦʚʥʠʤ ʝʣʝʤʝʥʪʦʤ ʧʨʠʚʦʜʫ ʧʨʠʩʪʨʦʶ ʻ ʛʽʜʨʦʮʠʣʽʥʜʨ. ɼʣʷ 

ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʰʢʦʜʞʝʥʥʷ ʟʘʛʦʪʦʚʦʢ ʰʚʠʜʢʽʩʪʴ ʟʘʪʠʩʢʘʥʥʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʟʤʝʥʰʝʥʘ ʪʘ 

ʤʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʨʝʛʫʣʶʚʘʥʥʷ, ʧʨʦʪʝ ʰʚʠʜʢʽʩʪʴ ʚʽʜʢʨʠʪʪʷ ʧʨʠʩʪʨʦʶ ʧʦʚʠʥʥʘ ʙʫʪʠ 

ʟʙʝʨʝʞʝʥʘ. ʅʝʦʙʭʽʜʥʦ ʨʦʟʛʣʷʥʫʪʠ ʤʦʞʣʠʚʽ ʨʽʰʝʥʥʷ ʜʣʷ ʦʮʽʥʢʠ ʪʝʨʤʽʯʥʠʭ ʧʦʙʽʯʥʠʭ 

ʝʬʝʢʪʽʚ, ʱʦ ʚʠʥʠʢʘʶʪʴ, ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʠʩʢʫ ʥʘ ʚʽʜʧʦʚʽʜʥʽ ʢʦʤʧʦʥʝʥʪʠ. 

ɺ ʨʦʟʨʦʙʣʝʥʽʡ ʩʠʩʪʝʤʽ (ʨʠʩ. 1) ʧʨʷʤʠʡ ʭʽʜ ʛʽʜʨʦʮʠʣʽʥʜʨʘ ʫʧʦʚʽʣʴʥʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʝʨʫʚʘʥʥʷ ʧʦʪʦʢʦʤ ʥʘ ʚʭʦʜʽ. ɼʣʷ ʮʴʦʛʦ ʚ ʢʦʥʪʫʨ ʩʠʩʪʝʤʠ ʚʢʣʶʯʝʥʠʡ ʦʜʥʦʩʪʦʨʦʥʥʽʡ 

ʢʣʘʧʘʥ ʨʝʛʫʣʶʚʘʥʥʷ ʚʠʪʨʘʪ. 

 
ʈʠʩʫʥʦʢ 1 ï ɻʽʜʨʘʚʣʽʯʥʘ ʩʭʝʤʘ ʟʘʪʠʩʢʥʦʛʦ ʧʨʠʩʪʨʦʶ 

ʂʣʘʧʘʥ ʨʝʛʫʣʶʚʘʥʥʷ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʢʦʤʙʽʥʘʮʽʶ ʜʨʦʩʝʣʷ ʪʘ ʟʚʦʨʦʪʥʴʦʛʦ 

ʢʣʘʧʘʥʘ. ɼʨʦʩʝʣʴʥʠʡ ʢʘʥʘʣ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʜʨʦʩʝʣʶʚʘʥʥʷ ʧʦʪʦʢʫ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ ʚ 

ʥʘʧʨʷʤʢʫ ʨʫʭʫ ʚʽʜ ɸ ʜʦ ɺ. ʊʫʪ ʜʨʦʩʝʣʴ ʚʽʜʽʛʨʘʻ ʨʦʣʴ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʦʧʦʨʫ, ʟʘʚʜʷʢʠ ʯʦʤʫ 
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ʥʘ ʚʭʦʜʽ ɸ ʩʪʚʦʨʶʻʪʴʩʷ ʪʠʩʢ. ʊʘʢʠʡ ʪʠʩʢ ʨʘʟʦʤ ʽʟ ʢʣʘʧʘʥʦʤ ʩʢʠʜʘʥʥʷ ʜʦʟʚʦʣʷʻ 

ʟʜʽʡʩʥʶʚʘʪʠ ʧʦʜʽʣ ʧʦʪʦʢʫ. ʊʘʢʦʞ ʮʝʡ ʪʠʩʢ ʟʥʠʞʫʻ ʦʙôʻʤʥʽ ʚʠʪʨʘʪʠ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, 

ʟʤʝʥʰʫʻ ʰʚʠʜʢʽʩʪʴ. ʈʝʛʫʣʶʚʘʥʥʷ ʚʠʪʨʘʪ ʯʝʨʝʟ ʢʣʘʧʘʥ ʤʦʞʥʘ ʟʜʽʡʩʥʶʚʘʪʠ ʟʤʝʥʰʫʶʯʠ 

ʘʙʦ ʟʙʽʣʴʰʫʶʯʠ ʧʣʦʱʫ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʪʠʥʫ ʜʨʦʩʝʣʶʶʯʦʛʦ ʦʪʚʦʨʫ. 

ʇʦʨʽʚʥʷʥʦ ʟ ʚʘʨʽʘʥʪʦʤ ʨʝʛʫʣʶʚʘʥʥʷ ʧʦʪʦʢʫ ʥʘ ʚʠʭʦʜʽ, ʪʘʢʝ ʨʽʰʝʥʥʷ ʤʘʻ ʧʝʨʝʚʘʛʫ, 

ʦʩʢʽʣʴʢʠ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ ʪʠʩʢʫ ʚ ʩʠʩʪʝʤʽ ʧʽʩʣʷ ʢʣʘʧʘʥʫ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, 

ʨʦʙʦʯʘ ʨʽʜʠʥʘ ʙʫʜʝ ʥʘʛʨʽʚʘʪʠʩʷ ʚ ʜʨʦʩʝʣʴʥʽʡ ʟʘʩʣʽʥʮʽ ʽ ʧʦʪʽʤ ʧʨʦʭʦʜʠʪʠ ʯʝʨʝʟ ʩʠʣʦʚʠʡ 

ʢʦʤʧʦʥʝʥʪ. ʆʜʥʘʢ, ʪʝʧʣʦʚʝ ʨʦʟʰʠʨʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʥʝ ʙʫʜʝ ʤʘʪʠ ʩʫʪʪʻʚʦʛʦ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʨʦʙʦʪʠ ʟʘʪʠʩʢʥʦʛʦ ʧʨʠʩʪʨʦʶ ʧʨʦʩʪʦʾ ʢʦʥʩʪʨʫʢʮʽʾ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʩʧʨʘʮʶʚʘʚ ʢʣʘʧʘʥ 

ʩʢʠʜʘʥʥʷ ʪʠʩʢʫ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʚʽʜʙʫʚʩʷ ʧʦʜʽʣ ʧʦʪʦʢʫ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ, ʚ ʧʦʨʦʞʥʠʥʽ 

ʮʠʣʽʥʜʨʘ ʟʽ ʩʪʦʨʦʥʠ ʧʝʨʝʜʥʴʦʾ ʧʦʚʝʨʭʥʽ ʧʦʨʰʥʷ ʧʦʚʠʥʥʦ ʙʫʪʠ ʩʪʚʦʨʝʥʦ ʪʠʩʢ ʥʝ ʤʝʥʰʝ 

240 ʙʘʨ, ʦʜʥʘʢ ʯʝʨʝʟ ʥʘʷʚʥʽʩʪʴ ʪʝʨʪʷ ʚ ʛʽʜʨʦʮʠʣʽʥʜʨʽ ʪʘ ʛʽʜʨʘʚʣʽʯʥʽ ʚʪʨʘʪʠ ʚ ʩʠʩʪʝʤʽ, ʮʝʡ 

ʪʠʩʢ ʥʘ ʢʣʘʧʘʥʽ ʙʫʜʝ ʜʝʱʦ ʚʠʱʠʤ. 

ʅʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʨʝʮʠʟʽʡʥʽ ʧʨʠʚʦʜʠ ʚʝʨʩʪʘʪʽʚ ʻ ʧʨʠʢʣʘʜʦʤ, ʢʦʣʠ ʚʘʞʣʠʚʦ 

ʚʨʘʭʫʚʘʪʠ ʨʦʟʰʠʨʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʩʠʣʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʯʝʨʝʟ ʧʨʦʭʦʜʞʝʥʥʷ ʯʝʨʝʟ ʥʠʭ 

ʥʘʛʨʽʪʦʾ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ 
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ʍʣʠʥʽʥ ɸ. ɸ., ʩʪʫʜʝʥʪ ʛʨʫʧʠ 131-22ʩʢ-1 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʈʫʙʘʥ ɺ.ʄ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʪʝʭʥʦʣʦʛʽʡ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʪʘ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʉʊɸʅɼɸʈʊʀ ISO ɺ ʉʊɸʅɼɸʈʊɸʍ ʄɽʊɸʃʆʈɯɿɸʃʔʅʆɻʆ ɯʅʉʊʈʋʄɽʅʊʋ 

 

ʄʝʪʘʣʦʨʽʟʘʣʴʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʻ ʦʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ ʟʥʘʨʷʜʴ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʦʜʥʠʤ ʽʟ 

ʚʘʞʣʠʚʠʭ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʽʢʠ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʤʘʰʠʥʦʙʫʜʽʚʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʋʩʧʽʰʥʠʡ 

ʨʦʟʚʠʪʦʢ ʩʫʯʘʩʥʦʛʦ ʤʘʰʠʥʦʙʫʜʽʚʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʩʫʪʪʻʚʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʛʦ ʥʘʩʢʽʣʴʢʠ 

ʚʦʥʦ ʟʘʙʝʟʧʝʯʝʥʦ ʚʽʜʧʦʚʽʜʥʠʤ ʤʝʪʘʣʦʨʽʟʘʣʴʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ. 

ʆʩʥʦʚʥʽ ʚʠʤʦʛʠ, ʱʦ ʚʠʩʫʚʘʶʪʴʩʷ ʜʦ ʨʽʞʫʯʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʚʠʟʥʘʯʘʶʪʴʩʷ ʾʭ 

ʧʨʠʟʥʘʯʝʥʥʷʤ: ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʧʨʘʮʝʟʜʘʪʥʦʛʦ ʩʪʘʥʫ, ʪʝʭʥʦʣʦʛʽʯʥʽʩʪʶ ʚʠʛʦʪʦʚʣʝʥʥʷ ʽ 

ʚʽʜʥʦʚʣʝʥʥʷʤ ʨʽʞʫʯʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʫ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʄʦʞʣʠʚʦʩʪʽ ʦʙʨʦʙʢʠ ʨʽʟʘʥʥʷʤ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʤʘʪʝʨʽʘʣʦʤ ʨʽʞʫʯʦʾ ʯʘʩʪʠʥʠ 

ʽʥʩʪʨʫʤʝʥʪʫ, ʡʦʛʦ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʪʝʨʤʽʯʥʦʶ ʦʙʨʦʙʢʦʶ ʽ 

ʛʝʦʤʝʪʨʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. 

ʆʪʨʠʤʘʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʬʦʨʤʠ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʢʦʥʩʪʨʫʢʮʽʻʶ ʽʥʩʪʨʫʤʝʥʪʫ, ʬʦʨʤʦʶ 

ʡʦʛʦ ʨʽʞʫʯʠʭ ʢʨʦʤʦʢ, ʽ ʪʦʤʫ ʚ ʢʦʥʩʪʨʫʢʮʽʾ ʽʥʩʪʨʫʤʝʥʪʫ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʜʙʘʯʘʪʠ 

ʤʦʞʣʠʚʽʩʪʴ ʽ ʪʝʭʥʦʣʦʛʽʯʥʽʩʪʴ ʡʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ. ʗʢʽʩʪʴ ʧʦʚʝʨʭʥʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʭʝʤʠ 

ʨʽʟʘʥʥʷ, ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʫʪʚʦʨʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʧʦʚʝʨʭʥʽ, ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʽʥʩʪʨʫʤʝʥʪʫ, ʰʦʨʩʪʢʦʩʪʽ ʡʦʛʦ ʨʽʞʫʯʠʭ ʢʨʦʤʦʢ, ʫʤʦʚ ʽ ʨʝʞʠʤʫ ʦʙʨʦʙʢʠ. 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ ʦʙʨʦʙʢʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʝʞʠʤʫ ʨʽʟʘʥʥʷ, ʚʽʜ ʤʘʪʝʨʽʘʣʫ 

ʨʽʞʫʯʦʾ ʯʘʩʪʠʥʠ ʽʥʩʪʨʫʤʝʥʪʫ, ʡʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ, ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʩʧʦʩʦʙʫ 

ʚʽʜʚʝʜʝʥʥʷ ʪʝʧʣʦʪʠ ʽʟ ʟʦʥʠ ʨʽʟʘʥʥʷ. 

ɼʦ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʦʙʨʦʙʢʠ ʛʥʫʯʢʠʭ ʚʠʨʦʙʥʠʯʠʭ ʩʠʩʪʝʤ, 

ʚʠʩʫʚʘʶʪʴ ʪʘʢʽ ʚʠʤʦʛʠ: 

1) ʥʘʜʽʡʥʽʩʪʴ ʨʦʙʦʪʠ; 

2) ʤʦʞʣʠʚʽʩʪʴ ʽ ʰʚʠʜʢʽʩʪʴ ʥʘʣʘʰʪʫʚʘʥʥʷ ʥʘ ʥʝʦʙʭʽʜʥʠʡ ʨʦʟʤʽʨ; 

3) ʤʦʞʣʠʚʽʩʪʴ ʽ ʰʚʠʜʢʽʩʪʴ ʟʘʤʽʥʠ; 

4) ʪʦʯʥʽʩʪʴ ʽ ʥʘʜʽʡʥʽʩʪʴ ʙʘʟʫʚʘʥʥʷ ʧʨʠ ʫʩʪʘʥʦʚʮʽ ʥʘ ʚʝʨʩʪʘʪʽ; 

5) ʥʘʜʽʡʥʝ ʚʽʜʚʝʜʝʥʥʷ ʩʪʨʫʞʢʠ; 

6) ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ ʦʙʨʦʙʣʝʥʠʭ ʧʦʚʝʨʭʦʥʴ ʟʘʛʦʪʦʚʦʢ; 

7) ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ, ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʜʥʠʭ ʽ ʪʠʭ ʩʘʤʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ 

ʦʙʨʦʙʢʠ ʨʽʟʥʠʭ ʧʦʚʝʨʭʦʥʴ ʟʘʛʦʪʦʚʦʢ; 

ʎʽ ʚʠʤʦʛʠ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʢʦʥʩʪʨʫʢʮʽʻʶ ʽʥʩʪʨʫʤʝʥʪʘ, ʪʝʭʥʦʣʦʛʽʻʶ ʡʦʛʦ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʽ ʧʨʘʚʠʣʴʥʠʤʠ ʫʤʦʚʘʤʠ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʤʝʪʘʣʦʨʽʟʘʣʴʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʩʢʣʘʜʥʘ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʚʝʣʠʢʦʶ 

ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ ʾʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʚʠʜʽʚ ʦʙʨʦʙʢʠ, ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʦʜʥʦʛʦ ʪʠʧʫ ʜʣʷ ʦʙʨʦʙʣʝʥʥʷ ʨʽʟʥʠʭ ʧʦʚʝʨʭʦʥʴ [1]. 

ʈʽʟʮʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʪʦʯʽʥʥʷ ʟʦʚʥʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ ʥʘ ʪʦʢʘʨʥʠʭ ʚʝʨʩʪʘʪʘʭ, ʜʣʷ 

ʥʘʨʽʟʫʚʘʥʥʷ ʨʽʟʴʙ, ʜʣʷ ʦʙʨʦʙʢʠ ʦʪʚʦʨʽʚ, ʜʣʷ ʩʪʨʫʛʘʥʥʷ ʟʫʙʽʚ ʟʫʙʯʘʪʠʭ ʢʦʣʽʩ. 

ʆʪʚʦʨʠ ʤʦʞʣʠʚʦ ʦʙʨʦʙʣʷʪʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʨʽʟʥʦʛʦ ʪʠʧʫ, ʪʘʢʠʤʠ ʷʢ ʩʚʝʨʜʣʦ, 

ʟʝʥʢʝʨ, ʨʦʟʚʝʨʪʢʘ ʘʙʦ ʧʨʦʪʷʞʢʘ. 

ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʻ ʨʽʟʘʣʴʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʪʘʢʠʭ ʪʠʧʽʚ: 

1) ʨʽʟʮʽ; 

2) ʦʩʴʦʚʠʡ ʽʥʩʪʨʫʤʝʥʪ (ʩʚʝʨʜʣʘ, ʟʝʥʢʝʨʠ, ʟʝʥʢʽʚʢʠ, ʨʦʟʚʝʨʪʢʠ); 

3) ʬʨʝʟʠ; 

4) ʘʙʨʘʟʠʚʥʠʡ ʽʥʩʪʨʫʤʝʥʪ, ʧʨʦʪʷʞʢʠ, ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ; 

5) ʩʣʶʩʘʨʥʠʡ ʽʥʩʪʨʫʤʝʥʪ [2]. 
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ʅʘ ʨʠʩʫʥʢʫ 1 ʥʘʚʝʜʝʥʽ ʜʝʷʢʽ ʤʝʪʘʣʦʨʽʟʘʣʴʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʦʙʨʦʙʢʠ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʦʚʝʨʭʦʥʴ. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʄʝʪʘʣʦʨʽʟʘʣʴʥʽ ʽʥʩʪʨʫʤʝʥʪʠ 

 

ʇʨʠʢʣʘʜʠ ʚʟʽʨʮʽʚ ʤʝʪʘʣʦʨʽʟʘʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʢʦʤʧʘʥʽʻʶ 

TaeguTec [3]. ʉʠʩʪʝʤʘ ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʤʧʘʥʽʾ TaeguTec ʚʽʜʧʦʚʽʜʘʻ ʤʽʞʥʘʨʦʜʥʦʤʫ 

ʩʪʘʥʜʘʨʪʫ ISO 9001:2015. 

ʅʘ ʟʘʤʽʥʫ ʟʘʩʪʘʨʽʣʠʭ ʩʪʘʥʜʘʨʪʽʚ ɼʉʊʋ 2233ï93 ʪʘ ɼʉʊʋ 2249ï93 ʚ ʋʢʨʘʾʥʽ 

ʨʦʟʨʦʙʣʝʥʽ ʽ ʚʧʨʦʚʘʜʞʝʥʽ ʩʪʘʥʜʘʨʪʠ ɼʉʊʋ 2233:2021 [4] ʽ ɼʉʊʋ 2249:2021 [5] ʷʢʽ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʤʽʞʥʘʨʦʜʥʦʤʫ ʩʪʘʥʜʘʨʪʫ ISO 3002/1ï82.  

ɺ ʩʪʘʥʜʘʨʪʽ ISO 3002 ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʦʩʥʦʚʥʽ ʚʝʣʠʯʠʥʠ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʧʨʦʮʝʩʽʚ 

ʨʽʟʘʥʥʷ ʪʘ ʰʣʽʬʫʚʘʥʥʷ, ʚ ʯʘʩʪʠʥʽ 1 ʚʽʜʦʙʨʘʞʝʥʦ ʛʝʦʤʝʪʨʽʷ ʘʢʪʠʚʥʦʾ ʯʘʩʪʠʥʠ ʨʽʟʘʣʴʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ, ʟʘʛʘʣʴʥʽ ʪʝʨʤʽʥʠ, ʩʠʩʪʝʤʠ ʚʽʜʣʽʢʫ, ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʪʘ ʨʦʙʦʯʽ ʢʫʪʠ, 

ʩʪʨʫʞʢʦʣʘʤʠ. 

ɺ ʥʦʚʠʭ ʨʝʜʘʢʮʽʷʭ ʩʪʘʥʜʘʨʪʽʚ ɼʉʊʋ ʚʜʦʩʢʦʥʘʣʝʥʦ ʟʘʛʘʣʴʥʫ ʩʪʨʫʢʪʫʨʫ ʩʪʘʥʜʘʨʪʫ, 

ʧʝʨʝʛʣʷʥʫʪʦ ʪʝʨʤʽʥʠ ʡ ʚʠʟʥʘʯʝʥʥʷ ʚʩʽʭ ʧʦʥʷʪʴ. 

ɺ ɼʉʊʋ ISO 513:2015 [6] ʫʥʽʬʽʢʦʚʘʥʦ ʢʣʘʩʠʬʽʢʘʮʽʶ ʪʚʝʨʜʠʭ ʩʧʣʘʚʽʚ, ʢʝʨʘʤʽʯʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʘ ʪʘʢʦʞ ʥʘʜʪʚʝʨʜʠʭ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʦʩʥʦʚʽ 

ʘʣʤʘʟʫ ʪʘ ʢʫʙʽʯʥʦʛʦ ʥʽʪʨʠʜʫ ʙʦʨʫ [7]. 

ɺʽʜʧʦʚʽʜʥʽʩʪʴ ɼʉʊʋ ʩʪʘʥʜʘʨʪʘʤ ISO ʜʘʩʪʴ ʟʤʦʛʫ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʘʣʦʨʽʟʘʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʚ ʫʤʦʚʘʭ ʤʘʰʠʥʦʙʫʜʽʚʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 
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ʋɼʂ 621.9 

 

ʎʠʛʘʥʦʢ ʉ.ʆ., ʩʪʫʜʝʥʪ ʛʨʫʧʠ 131-21ʩʢ-1 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʈʫʙʘʥ ɺ.ʄ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʪʝʭʥʦʣʦʛʽʡ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʪʘ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʆʉʆɹʃʀɺʆʉʊɯ ʋʃʔʊʈɸɿɺʋʂʆɺʆɰ ʆɹʈʆɹʂʀ 

 

ʋʣʴʪʨʘʟʚʫʢʦʚʘ ʦʙʨʦʙʢʘ - ʮʝ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʫʣʴʪʨʘʟʚʫʢʦʚʽ ʭʚʠʣʽ ʜʣʷ ʚʧʣʠʚʫ ʥʘ ʤʘʪʝʨʽʘʣʠ, ʱʦ ʦʙʨʦʙʣʷʶʪʴʩʷ. ʋʣʴʪʨʘʟʚʫʢʦʚʽ ʭʚʠʣʽ ʻ 

ʟʚʫʢʦʚʠʤʠ ʭʚʠʣʷʤʠ ʟ ʚʠʩʦʢʦʶ ʯʘʩʪʦʪʦʶ (ʟʘʟʚʠʯʘʡ ʚʠʱʝ 20 ʢʽʣʦʛʝʨʮ), ʥʝʚʠʜʠʤʠʤʠ ʜʣʷ 

ʣʶʜʩʴʢʦʛʦ ʩʣʫʭʫ. [1] 

 ʆʩʥʦʚʥʠʡ ʧʨʠʥʮʠʧ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʮʽ ʫʣʴʪʨʘʟʚʫʢʦʚʽ ʭʚʠʣʽ ʛʝʥʝʨʫʶʪʴ 

ʤʝʭʘʥʽʯʥʽ ʢʦʣʠʚʘʥʥʷ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʨʽʟʥʽ ʝʬʝʢʪʠ ʚ ʦʙʨʦʙʣʶʚʘʥʦʤʫ ʤʘʪʝʨʽʘʣʽ. ʊʫʪ 

ʻ ʢʽʣʴʢʘ ʢʣʶʯʦʚʠʭ ʘʩʧʝʢʪʽʚ ʧʨʠʥʮʠʧʫ ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʦʙʨʦʙʢʠ: 

 1. ɻʝʥʝʨʘʮʽʷ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʭʚʠʣʴ: ʫʣʴʪʨʘʟʚʫʢʦʚʽ ʭʚʠʣʽ ʛʝʥʝʨʫʶʪʴʩʷ ʟʘ    

ʜʦʧʦʤʦʛʦʶ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʧʝʨʝʪʚʦʨʶʚʘʯʘ, ʷʢʠʡ ʧʝʨʝʪʚʦʨʶʻ ʝʣʝʢʪʨʠʯʥʠʡ ʩʠʛʥʘʣ ʫ 

ʚʠʩʦʢʦʯʘʩʪʦʪʥʽ ʟʚʫʢʦʚʽ ʭʚʠʣʽ. [2] 

2. ʇʦʰʠʨʝʥʥʷ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʭʚʠʣʴ: ʟʛʝʥʝʨʦʚʘʥʽ ʫʣʴʪʨʘʟʚʫʢʦʚʽ ʭʚʠʣʽ 

ʧʦʰʠʨʶʶʪʴʩʷ ʚ ʩʝʨʝʜʦʚʠʱʽ ʪʘ ʧʝʨʝʜʘʶʪʴ ʝʥʝʨʛʽʶ ʦʙ'ʻʢʪʘʤ, ʱʦ ʾʭ ʦʪʦʯʫʶʪʴ. 

3. ʄʝʭʘʥʽʯʥʽ ʢʦʣʠʚʘʥʥʷ: ʫʣʴʪʨʘʟʚʫʢʦʚʽ ʭʚʠʣʽ ʚʠʢʣʠʢʘʶʪʴ ʤʝʭʘʥʽʯʥʽ ʢʦʣʠʚʘʥʥʷ ʚ 

ʤʘʪʝʨʽʘʣʽ ʘʙʦ ʥʘ ʧʦʚʝʨʭʥʽ ʦʙ'ʻʢʪʘ, ʥʘ ʷʢʠʡ ʚʦʥʠ ʩʧʨʷʤʦʚʘʥʽ. 

4. ɺʠʥʠʢʥʝʥʥʷ ʤʽʢʨʦʪʝʯʽʡ ʪʘ ʨʽʟʥʠʭ ʝʬʝʢʪʽʚ: ʤʝʭʘʥʽʯʥʽ ʢʦʣʠʚʘʥʥʷ ʤʦʞʫʪʴ 

ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʫʪʚʦʨʝʥʥʷ ʤʽʢʨʦʪʝʯʽʡ, ʚʠʙʫʭʽʚ ʧʘʨʠ, ʟʚʘʨʶʚʘʥʥʷ, ʬʨʝʟʝʨʫʚʘʥʥʷ, ʯʠʩʪʢʠ, 

ʜʝʛʨʘʜʘʮʽʾ ʘʙʦ ʽʥʰʠʭ ʝʬʝʢʪʽʚ, ʟʘʣʝʞʥʦ ʚʽʜ ʢʦʥʢʨʝʪʥʦʛʦ ʪʠʧʫ ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʦʙʨʦʙʢʠ ʪʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʪʝʨʽʘʣʫ. [3] 

5. ʊʝʨʤʽʯʥʠʡ ʪʘ ʤʝʭʘʥʽʯʥʠʡ ʚʧʣʠʚ: ʫʣʴʪʨʘʟʚʫʢʦʚʘ ʦʙʨʦʙʢʘ ʤʦʞʝ 

ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ ʽʥʪʝʥʩʠʚʥʠʤ ʪʝʨʤʽʯʥʠʤ ʪʘ ʤʝʭʘʥʽʯʥʠʤ ʚʧʣʠʚʦʤ ʥʘ ʦʙʨʦʙʣʶʚʘʥʠʡ 

ʤʘʪʝʨʽʘʣ, ʟʘʣʝʞʥʦ ʚʽʜ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ. 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʋʣʴʪʨʘʟʚʫʢʦʚʘ ʦʙʨʦʙʢʘ 

ʋʣʴʪʨʘʟʚʫʢʦʚʘ ʦʙʨʦʙʢʘ ʤʘʻ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ, ʷʢʽ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ 

ʚʠʙʦʨʽ ʤʝʪʦʜʫ ʦʙʨʦʙʢʠ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. 



ʉɽʂʎɯʗ ï ʊɽʍʅʆʃʆɻɯɰ ʄɸʐʀʅʆɹʋɼʋɺɸʅʅʗ 

ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  
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ʇʝʨʝʚʘʛʠ: [4] 

ɺʠʩʦʢʘ ʪʦʯʥʽʩʪʴ: ʋʣʴʪʨʘʟʚʫʢʦʚʘ ʦʙʨʦʙʢʘ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ ʪʘ 

ʜʝʪʘʣʽʟʘʮʽʶ ʧʨʠ ʦʙʨʦʙʮʽ. 

ʄʝʥʰʝ ʪʝʨʤʽʯʥʦʛʦ ʚʧʣʠʚʫ: ʊʝʨʤʽʯʥʠʡ ʚʧʣʠʚ ʥʘ ʤʘʪʝʨʽʘʣ ʟʘʟʚʠʯʘʡ ʻ ʤʝʥʰʠʤ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʤʝʪʦʜʘʤʠ ʦʙʨʦʙʢʠ, ʪʘʢʠʤʠ ʷʢ ʣʘʟʝʨʥʘ ʦʙʨʦʙʢʘ. 

ʄʦʞʣʠʚʽʩʪʴ ʦʙʨʦʙʢʠ ʪʦʥʢʠʭ ʪʘ ʜʫʞʝ ʪʦʥʢʠʭ ʤʘʪʝʨʽʘʣʽʚ: ʋʣʴʪʨʘʟʚʫʢʦʚʘ 

ʦʙʨʦʙʢʘ ʜʦʟʚʦʣʷʻ ʦʙʨʦʙʣʷʪʠ ʪʦʥʢʽ ʜʝʪʘʣʽ ʙʝʟ ʟʥʘʯʥʦʛʦ ʨʠʟʠʢʫ ʧʦʰʢʦʜʞʝʥʥʷ. 

ʆʙʨʦʙʢʘ ʪʨʫʜʥʦʜʦʩʪʫʧʥʠʭ ʟʦʥ: ʄʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʦʙʨʦʙʢʠ 

ʪʨʫʜʥʦʜʦʩʪʫʧʥʠʭ ʯʠ ʩʢʣʘʜʥʠʭ ʟʦʥ. 

ʄʦʞʣʠʚʽʩʪʴ ʢʦʥʪʨʦʣʶ ʚʝʣʠʯʠʥʠ ʯʘʩʪʠʥʦʢ: ɼʦʟʚʦʣʷʻ ʢʦʥʪʨʦʣʶʚʘʪʠ ʨʦʟʤʽʨ ʪʘ 

ʬʦʨʤʫ ʦʙʨʦʙʣʶʚʘʥʠʭ ʯʘʩʪʠʥʦʢ. 

ɽʬʝʢʪʠʚʥʘ ʦʙʨʦʙʢʘ ʤʘʪʝʨʽʘʣʽʚ ʟ ʨʽʟʥʠʤʠ ʪʚʝʨʜʦʩʪʷʤʠ: ɼʦʙʨʝ ʧʨʠʩʪʦʩʦʚʘʥʘ ʜʣʷ 

ʦʙʨʦʙʢʠ ʤʘʪʝʨʽʘʣʽʚ ʨʽʟʥʦʾ ʪʚʝʨʜʦʩʪʽ, ʚʢʣʶʯʘʶʯʠ ʪʚʝʨʜʽ ʪʘ ʤ'ʷʢʽ ʤʘʪʝʨʽʘʣʠ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʤʘʩʦʚʦʛʦ ʟʥʘʯʝʥʥʷ: ʋʣʴʪʨʘʟʚʫʢʦʚʘ ʦʙʨʦʙʢʘ ʤʦʞʝ 

ʙʫʪʠ ʣʝʛʢʦ ʚʧʨʦʚʘʜʞʝʥʘ ʚ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʣʽʥʽʾ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʤʘʩʦʚʦʛʦ ʟʥʘʯʝʥʥʷ. 

ʅʝʜʦʣʽʢʠ: [5] 

ʆʙʤʝʞʝʥʘ ʛʣʠʙʠʥʘ ʦʙʨʦʙʢʠ: ʋʣʴʪʨʘʟʚʫʢʦʚʘ ʦʙʨʦʙʢʘ ʤʦʞʝ ʙʫʪʠ ʦʙʤʝʞʝʥʦʶ ʫ 

ʛʣʠʙʠʥʫ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʥʝʜʦʩʪʘʪʥʴʦʶ ʜʣʷ ʜʝʷʢʠʭ ʟʘʩʪʦʩʫʚʘʥʴ. 

ʅʝʝʬʝʢʪʠʚʥʽʩʪʴ ʜʣʷ ʜʝʷʢʠʭ ʤʘʪʝʨʽʘʣʽʚ: ɼʝʷʢʽ ʤʘʪʝʨʽʘʣʠ ʤʦʞʫʪʴ ʙʫʪʠ ʤʝʥʰ 

ʯʫʪʣʠʚʠʤʠ ʜʦ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʚʧʣʠʚʫ, ʱʦ ʤʦʞʝ ʟʤʝʥʰʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ. 

ʇʦʪʨʝʙʘ ʫ ʚʦʣʦʛʦʤʫ ʩʝʨʝʜʦʚʠʱʽ: ɼʝʷʢʽ ʫʣʴʪʨʘʟʚʫʢʦʚʽ ʧʨʦʮʝʩʠ ʤʦʞʫʪʴ ʚʠʤʘʛʘʪʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʜʠʥʠ ʯʠ ʽʥʰʦʛʦ ʚʦʣʦʛʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʇʦʪʝʥʮʽʡʥʘ ʧʦʰʢʦʜʞʝʥʽʩʪʴ ʪʦʥʢʠʭ ʩʝʢʮʽʡ: ʅʝʧʨʘʚʠʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʞʝ 

ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʧʦʰʢʦʜʞʝʥʥʷ ʪʦʥʢʠʭ ʩʝʢʮʽʡ ʤʘʪʝʨʽʘʣʽʚ. 

ʆʙʤʝʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʦʙʨʦʙʢʠ: ɼʝʷʢʽ ʧʨʦʮʝʩʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʦʙʨʦʙʢʠ ʤʦʞʫʪʴ 

ʙʫʪʠ ʧʦʚʽʣʴʥʽ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʦʙʨʦʙʮʽ ʚʝʣʠʢʠʭ ʦʙ'ʻʤʽʚ ʤʘʪʝʨʽʘʣʫ. 

ɺʠʩʦʢʽ ʚʠʪʨʘʪʠ ʥʘ ʦʙʣʘʜʥʘʥʥʷ: ɺʘʨʪʽʩʪʴ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʤʦʞʝ ʙʫʪʠ 

ʚʠʩʦʢʦʶ, ʦʩʦʙʣʠʚʦ ʜʣʷ ʚʝʣʠʢʠʭ ʧʦʪʫʞʥʦʩʪʝʡ. 

ʋʣʴʪʨʘʟʚʫʢʦʚʘ ʦʙʨʦʙʢʘ ʻ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʪʘ ʝʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ, ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʚʠʩʦʢʦʯʘʩʪʦʪʥʽ ʭʚʠʣʽ ʜʣʷ ʪʦʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʤʘʪʝʨʽʘʣʠ. ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ ʦʙʨʦʙʢʠ, ʤʽʥʽʤʘʣʴʥʠʡ ʪʝʧʣʦʚʠʡ ʚʧʣʠʚ ʪʘ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʟʘʩʪʦʩʫʚʘʥʴ ʚʽʜ ʤʝʜʠʮʠʥʠ ʪʘ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʜʦ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 
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ʐʚʘʣʴʦʚ ʆ.ɯ., ʩʪʫʜʝʥʪ ʛʨʫʧʠ 131ʤ-23ʥ-1 

ʅʘʫʢʦʚʽ ʢʝʨʽʚʥʠʢʠ: ɹʘʩ ʂ.ʄ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʘʚʪʦʤʦʙʽʣʽʚ ʪʘ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ɼʝʨʙʘʙʘ ɺ.ɸ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ 

ʪʝʭʥʦʣʦʛʽʡ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʪʘ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 
 

ʇɽʈʉʇɽʂʊʀɺʀ ɺʀʂʆʈʀʉʊɸʅʅʗ 3D ɼʈʋʂʋ ʋ ʄɸʐʀʅʆɹʋɼʋɺɸʅʅɯ 

 

ɿʘ ʤʘʡʞʝ 15 ʨʦʢʽʚ ʟ ʧʦʯʘʪʢʫ ʰʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 3D ʜʨʫʢʫ ʮʷ ʪʝʭʥʦʣʦʛʽʷ 

ʧʦʜʦʣʘʣʘ ʰʣʷʭ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʥʝʩʢʣʘʜʥʠʭ ʧʣʘʩʪʠʢʦʚʠʭ ʜʝʪʘʣʝʡ ʘʙʦ 

ʤʘʩʪʝʨ-ʤʦʜʝʣʝʡ ʜʦ ʜʨʫʢʫ ʤʝʪʘʣʦʤ ʩʢʣʘʜʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʢʦʩʤʽʯʥʠʭ ʨʘʢʝʪ [9, 8]. 

ʆʩʥʦʚʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ 3D ʜʨʫʢʫ [1 ï 3] ʻ: 

1. ʄʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʜʝʪʘʣʝʡ ʥʘʜʩʢʣʘʜʥʦʾ ʬʦʨʤʠ, ʚʠʛʦʪʦʚʣʝʥʥʷ ʷʢʠʭ 

ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ ʥʝ ʤʦʞʣʠʚʦ, ʘʙʦ ʧʦʪʨʝʙʫʻ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʩʧʝʮʽʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

2. ʄʝʥʰʽ ʛʘʙʘʨʠʪʠ ʪʘ ʤʘʩʘ. ɿʘ ʨʘʭʫʥʦʢ ʧʘʨʘʣʝʣʴʥʦʛʦ ʰʠʨʦʢʦʛʦ ʨʦʟʚʠʪʢʫ CAD-

ʩʠʩʪʝʤ ʟôʷʚʠʣʘʩʷ ʤʦʞʣʠʚʽʩʪʴ ʦʧʪʠʤʽʟʘʮʽʾ ʜʝʪʘʣʝʡ ʟ ʤʝʪʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʥʰʦʾ 

ʢʽʣʴʢʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʙʝʟ ʚʪʨʘʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʮʽʣʽʩʥʦʩʪʽ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

3. ɽʢʦʣʦʛʽʯʥʽʩʪʴ. ɺʠʨʦʙʥʠʮʪʚʦ ʟʘ ʜʦʧʦʤʦʛʦʶ 3D ʜʨʫʢʫ ʤʘʡʞʝ ʙʝʟʚʽʜʭʦʜʥʝ. ɼʣʷ 
ʩʪʚʦʨʝʥʥʷ ʜʝʪʘʣʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʣʠʰʝ ʥʝʦʙʭʽʜʥʘ ʢʽʣʴʢʽʩʪʴ ʤʘʪʝʨʽʘʣʫ. ɹʣʠʟʴʢʦ 100% 

ʥʝʚʠʢʦʨʠʩʪʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʦʚʪʦʨʥʦ. ɿʘ ʨʘʭʫʥʦʢ ʟʥʘʯʥʦʛʦ ʟʤʝʥʰʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʝʥʰʝ ʝʥʝʨʛʽʾ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʚʠʨʦʙʫ 

ʢʽʥʮʝʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. 
 

 
ʈʠʩʫʥʦʢ 1 - ʇʦʨʰʥʽ ʜʚʠʛʫʥʘ ʘʚʪʦʤʦʙʽʣʷ 

 

ʅʘ ʨʠʩʫʥʢʫ 1 ʟʦʙʨʘʞʝʥʽ ʧʦʨʰʥʽ ʜʚʠʛʫʥʘ Porsche 911 GT2 RS ʽʟ ʚʙʫʜʦʚʘʥʠʤʠ 

ʬʦʨʩʫʥʢʘʤʠ ʦʭʦʣʦʜʞʝʥʥʷ [4]. ɿʘ ʽʥʬʦʨʤʘʮʽʻʶ ʚʽʜ ʢʦʥʩʪʨʫʢʪʦʨʽʚ, ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘʢʦʾ 

ʜʝʪʘʣʽ ʙʫʣʦ ʙ ʥʝʤʦʞʣʠʚʝ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʧʨʠ ʮʴʦʤʫ ʚʜʘʣʦʩʷ ʟʥʠʟʠʪʠ ʚʘʛʫ ʥʘ 

10%. 

ʅʘ ʨʠʩʫʥʢʫ 2 ʟʦʙʨʘʞʝʥʽ ʦʜʥʽ ʟ ʦʩʥʦʚʥʠʭ ʯʘʩʪʠʥ ʚʦʜʥʝʚʦʛʦ ʜʚʠʛʫʥʘ ʢʦʤʧʘʥʽʾ 

CMB.TECH [6]. ɺʠʛʦʪʦʚʣʝʥʥʷ ʪʘʢʦʛʦ ʚʫʟʣʘ ʦʜʥʽʻʶ ʜʝʪʘʣʣʶ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ 

ʥʝʤʦʞʣʠʚʦ, ʻ ʧʦʪʨʝʙʘ ʨʦʟʙʠʚʘʥʥʷ ʡʦʛʦ ʥʘ ʦʢʨʝʤʽ ʜʦʩʠʪʴ ʩʢʣʘʜʥʽ ʫ ʚʠʛʦʪʦʚʣʝʥʥʽ ʜʝʪʘʣʽ ʪʘ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʾ ʧʘʡʢʠ ʽ ʜʦʜʘʪʢʦʚʦʾ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ. 

ɼʣʷ ʦʙʦʭ ʚʠʧʘʜʢʽʚ ʫʚʝʩʴ ʥʝʚʠʢʦʨʠʩʪʘʥʠʡ ʧʦʨʦʰʦʢ ʙʫʜʝ ʟʘʚʘʥʪʘʞʝʥʦ ʫ ʪʦʡ ʩʘʤʠʡ 

3D ʧʨʠʥʪʝʨ ʜʣʷ ʜʨʫʢʫ ʥʘʩʪʫʧʥʠʭ ʧʘʨʪʽʡ ʜʝʪʘʣʝʡ. 
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ʈʠʩʫʥʦʢ 2 ï ʏʘʩʪʠʥʘ ʚʦʜʥʝʚʦʛʦ ʜʚʠʛʫʥʘ 

 

ʋ ʧʨʦʮʝʩʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ 3D ʜʨʫʢʫ ʙʫʣʦ ʯʘʩʪʢʦʚʦ ʧʦʜʦʣʘʥʦ ʨʷʜ 

ʧʨʦʙʣʝʤ, ʱʦ ʟʘʚʘʞʘʣʠ ʡʦʛʦ ʰʠʨʦʢʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʶ, ʘ ʩʘʤʝ: 

1. ɿʥʘʯʥʦ ʨʦʟʰʠʨʠʚʩʷ ʪʘ ʧʨʦʜʦʚʞʫʻ ʨʦʟʰʠʨʶʚʘʪʠʩʷ ʧʝʨʝʣʽʢ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ 
ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ. ʆʢʨʽʤ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʧʣʘʩʪʠʢʽʚ ʟôʷʚʠʣʘʩʷ ʤʦʞʣʠʚʽʩʪʴ ʜʨʫʢʫ 

ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʩʧʣʘʚʘʤʠ, ʯʦʛʦ ʮʽʣʢʦʤ ʜʦʩʪʘʪʥʴʦ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʧʦʪʨʝʙ ʩʫʯʘʩʥʦʛʦ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ. 

2. ɿʨʦʩʣʘ ʜʦʩʪʫʧʥʽʩʪʴ 3D ʜʨʫʢʫ [3]. ʎʝ ʚʩʝ ʱʝ ʜʦʩʠʪʴ ʩʢʣʘʜʥʘ ʪʝʭʥʦʣʦʛʽʷ, ʘʣʝ ʨʷʜ 

ʢʦʤʧʘʥʽʡ, ʱʦ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʥʘ ʮʽʡ ʛʘʣʫʟʽ, ʫ ʢʦʣʘʙʦʨʘʮʽʾ ʟ ʽʥʰʠʤʠ ʚʩʝ ʯʘʩʪʽʰʝ 

ʚʧʨʦʚʘʜʞʫʶʪʴ ʜʨʫʢʦʚʘʥʽ ʜʝʪʘʣʽ ʫ ʩʝʨʽʡʥʝ ʚʠʨʦʙʥʠʮʪʚʦ [4, 5, 7]. 

ɸʣʝ, ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ ʪʘʢʽ ʩʝʨʡʦʟʥʽ ʧʝʨʝʚʘʛʠ, ʱʦ ʥʘʜʘʻ 3D ʜʨʫʢ, ʚʽʥ ʤʘʻ ʨʷʜ 

ʥʝʜʦʣʽʢʽʚ, ʚʽʜʦʤʠʭ ʚʽʜ ʩʘʤʦʛʦ ʧʦʯʘʪʢʫ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʥʰʠʭ, ʟʥʘʯʥʠʭ ʫʩʧʽʭʽʚ ʫ ʾʭ 

ʧʦʜʦʣʘʥʥʽ ʜʦʩʷʛʥʫʪʦ ʥʝ ʙʫʣʦ, ʽ ʙʝʟ ʟʥʘʯʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʨʠʚʫ, ʥʘʞʘʣʴ, ʥʝ ʙʫʜʝ. 

1. ʇʦʚʽʣʴʥʠʡ ʧʨʦʮʝʩ ʚʠʛʦʪʦʚʣʝʥʥʷ. ʆʩʢʽʣʴʢʠ ʩʪʚʦʨʝʥʥʷ ʜʨʫʢʦʚʘʥʦʾ ʜʝʪʘʣʽ 

ʧʦʣʷʛʘʻ ʫ ʧʦʰʘʨʦʚʦʤʫ ʥʘʥʝʩʝʥʥʽ ʤʘʪʝʨʽʘʣʘ, ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʙʽʣʴʰʦʾ ʪʦʯʥʦʩʪʽ ʧʨʠ 

ʚʠʛʦʪʦʚʣʝʥʥʽ, ʚʠʨʦʙʥʠʢʠ ʧʨʘʛʥʫʪʴ ʟʤʝʥʰʠʪʠ ʪʦʚʱʠʥʫ ʰʘʨʫ, ʱʦ ʥʝ ʤʦʞʝ ʥʝ ʚʧʣʠʥʫʪʠ ʥʘ 

ʯʘʩ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ. ɯʟ ʨʦʟʚʠʪʢʦʤ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʫ ʷʢʽʡʩʴ ʤʽʨʽ ʚʜʘʣʦʩʷ 

ʧʨʠʰʚʠʜʰʠʪʠ ʧʨʦʮʝʩ, ʘʣʝ ʚʠʷʚʠʣʦʩʷ, ʱʦ ʮʴʦʛʦ ʥʝ ʜʦʩʪʘʪʥʴʦ, ʦʩʢʽʣʴʢʠ ʙʽʣʴʰ ʰʠʨʦʢʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ 3D ʜʨʫʢʫ ʙʫʜʝ ʦʙʫʤʦʚʣʝʥʦ ʽʟ ʷʢ ʤʽʥʽʤʫʤ 10 ʢʨʘʪʥʠʤ ʟʙʽʣʴʰʝʥʥʷʤ 

ʰʚʠʜʢʦʩʪʽ ʜʨʫʢʫ. 

2. ɺʠʩʦʢʘ ʚʘʨʪʽʩʪʴ ʜʨʫʢʦʚʘʥʠʭ ʜʝʪʘʣʝʡ. ʋ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ 
ʚʠʨʦʙʥʠʮʪʚʘ, 3D ʜʨʫʢ ʻ ʦʜʥʠʤ ʟ ʥʘʡʜʦʨʦʞʯʠʭ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʷʢ ʚʠʩʦʢʦʶ ʚʘʨʪʽʩʪʶ 

ʚʠʪʨʘʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʜʦʜʘʪʢʦʚʦʾ ʦʙʨʦʙʢʠ, ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʟʙʝʨʽʛʘʥʥʷ, ʪʘʢ 

ʽ ʜʦʩʠʪʴ ʚʠʩʦʢʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ, ʱʦ ʧʨʝʜôʷʚʣʷʶʪʴʩʷ ʜʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʩʧʝʮʽʘʣʽʩʪʽʚ ʷʢʽ ʥʘ 

ʥʴʦʤʫ ʧʨʘʮʶʶʪʴ. 

ɼʣʷ ʨʦʟʫʤʽʥʥʷ ʜʽʡʩʥʦʛʦ ʧʦʣʦʞʝʥʥʷ 3D ʜʨʫʢʫ ʫ ʩʫʯʘʩʥʦʤʫ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ, ʩʣʽʜ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʩʝ ʙʽʣʴʰʝ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʢʦʤʧʘʥʽʡ ʚʧʨʦʚʘʜʞʫʶʪʴ ʜʨʫʢʦʚʘʥʽ ʧʦʣʽʤʝʨʥʽ 

ʘʙʦ ʤʝʪʘʣʝʚʽ ʚʠʨʦʙʠ ʫ ʩʚʦʶ ʧʨʦʜʫʢʮʽʶ. ʅʘʡʙʽʣʴʰ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 3D ʜʨʫʢ ʫ 

ʘʚʪʦʤʦʙʽʣʴʥʽʡ ʪʘ ʘʝʨʦʢʦʩʤʽʯʥʽʡ ʛʘʣʫʟʷʭ [4, 5, 8]. ʎʝ ʧʝʨʰʦʯʝʨʛʦʚʦ ʦʙʫʤʦʚʣʝʥʦ ʚʝʣʠʢʦʶ 

ʢʽʣʴʢʽʩʪʶ ʥʘʜʩʢʣʘʜʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʚʠʛʦʪʦʚʣʝʥʥʷ ʷʢʠʭ ʧʦʚôʷʟʘʥʦ ʽʟ ʟʥʘʯʥʠʤʠ ʬʽʥʘʥʩʦʚʠʤʠ 

ʚʠʪʨʘʪʘʤʠ ʪʘ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʦʙʣʘʜʥʘʥʥʷ ʷʢʝ ʧʦʪʨʽʙʥʦ ʟʘʜʽʷʪʠ. 

ʋ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʚʠʢʦʨʠʩʪʘʥʥʷ 3D ʜʨʫʢʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ 

ʜʝʪʘʣʝʡ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʣʶʯʝʥʥʷ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ. ʎʝ ʧʦʷʩʥʶʻ 

ʥʝʘʙʠʷʢʠʡ ʽʥʪʝʨʝʩ ʜʦ 3D ʜʨʫʢʫ ʟ ʙʦʢʫ ʩʪʘʨʪʘʧʽʚ ʫ ʘʚʪʦʤʦʙʽʣʴʥʽʡ ʪʘ ʘʝʨʦʢʦʩʤʽʯʥʽʡ 

ʛʘʣʫʟʷʭ. ʗʢ ʧʨʘʚʠʣʦ, ʚʦʥʠ ʥʝ ʤʘʶʪʴ ʟʥʘʯʥʦʛʦ ʬʽʥʘʥʩʫʚʘʥʥʷ ʜʣʷ ʟʘʢʫʧʽʚʣʽ ʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ, ʘʣʝ ʤʘʶʪʴ ʜʦʩʪʫʧ ʜʦ CAD-ʩʠʩʪʝʤ, ʱʦ ʩʫʤʽʩʥʦ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 3D 

ʜʨʫʢʫ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʧʨʘʮʶʶʯʽ ʧʨʦʪʦʪʠʧʠ ʙʝʟ ʚʝʣʠʯʝʟʥʠʭ ʬʽʥʘʥʩʦʚʠʭ ʚʠʪʨʘʪ. 

ʈʘʟʦʤ ʽʟ ʪʠʤ, ʪʝʭʥʦʣʦʛʽʯʥʽ ʛʽʛʘʥʪʠ ʪʘʢʦʞ ʜʦʩʠʪʴ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʨʫʢʦʚʘʥʽ 

ʜʝʪʘʣʽ ʫ ʩʚʦʾʭ ʚʠʨʦʙʘʭ [4, 5]. ʆʜʥʘʢ, ʚʠʢʦʨʠʩʪʘʥʥʷ 3D ʜʨʫʢʫ ʟʘ ʚʩʽ ʨʦʢʠ ʥʝ ʥʘʙʫʣʦ ʪʘʢʦʛʦ 

ʰʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʫ ʤʘʩʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʦʜʥʠʤ ʟ ʚʠʨʽʰʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ 
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ʻ ʤʦʞʣʠʚʽʩʪʴ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʪʘ ʰʚʠʜʢʽʩʪʴ, ʯʠʤ 3D ʜʨʫʢ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʥʝ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ. 

ɺʠʩʥʦʚʦʢ. ʅʝ ʟʚʘʞʘʶʯʠ ʥʘ ʚʝʣʠʯʝʟʥʽ ʧʝʨʝʚʘʛʠ 3D ʜʨʫʢʫ, ʡʦʛʦ ʧʦʜʘʣʴʰʝ 

ʤʘʩʰʪʘʙʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʛʘʣʴʤʫʻʪʴʩʷ ʰʚʠʜʢʽʩʪʶ 

ʚʠʨʦʙʥʠʮʪʚʘ. ʄʦʞʣʠʚʦ ʮʝ ʣʠʰʝ ʧʠʪʘʥʥʷ ʯʘʩʫ, ʘʣʝ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʧʦʚʥʦʮʽʥʥʦ ʟʘʤʽʥʠʪʠ 

ʪʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ ʚʠʨʦʙʥʠʮʪʚʘ 3D ʜʨʫʢʦʤ ʥʝʤʦʞʣʠʚʦ. 

ʉʣʽʜ ʪʘʢʦʞ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʽ ʩʢʣʘʜʥʠʭ ʜʝʪʘʣʝʡ 3D ʜʨʫʢ, ʩʢʦʨʽʰ ʟʘ ʚʩʝ, 

ʙʫʜʝ ʧʦʚʥʽʩʪʶ ʚʠʪʽʩʥʷʪʠ ʪʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ ʚʠʨʦʙʥʠʮʪʚʘ ʟʘ ʨʘʭʫʥʦʢ ʙʽʣʴʰʦʾ 

ʪʝʭʥʦʣʦʛʽʯʥʦʩʪʽ ʪʘ ʟʥʠʞʝʥʥʶ ʚʘʨʪʦʩʪʽ ʜʝʪʘʣʝʡ. 
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(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʇʈʆʎɽʉ ʌʆʈʄʆʋʊɺʆʈɽʅʅʗ ɿɸ ʊɽʍʅʆʃʆɻɯɭʖ ʉɽʃɽʂʊʀɺʅʆɻʆ 

ʃɸɿɽʈʅʆɻʆ ʇʃɸɺʃɽʅʅʗ (SLM) ɺ ɸɼʀʊʀɺʅʆʄʋ ɺʀʈʆɹʅʀʎʊɺɯ (AM) 

 

ɸʜʠʪʠʚʥʝ ʚʠʨʦʙʥʠʮʪʚʦ (ɸʄ) - ʮʝ ʪʝʭʥʦʣʦʛʽʷ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʦʙ'ʻʢʪʠ 

ʰʣʷʭʦʤ ʧʦʰʘʨʦʚʦʛʦ ʥʘʥʝʩʝʥʥʷ ʤʘʪʝʨʽʘʣʫ. ɸʄ ʻ ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ, ʦʩʢʽʣʴʢʠ 

ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʩʢʣʘʜʥʽ ʦʙ'ʻʢʪʠ ʟ ʟʘʜʘʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʷʢʽ ʚʘʞʢʦ ʘʙʦ 

ʥʝʤʦʞʣʠʚʦ ʚʠʛʦʪʦʚʠʪʠ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʉʝʣʝʢʪʠʚʥʝ ʣʘʟʝʨʥʝ ʧʣʘʚʣʝʥʥʷ (SLM) - ʮʝ ʥʘʡʙʽʣʴʰ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʘ 

ʪʝʭʥʦʣʦʛʽʷ ɸʄ. ʋ ʧʨʦʮʝʩʽ SLM ʣʘʟʝʨʥʠʡ ʧʨʦʤʽʥʴ ʬʦʢʫʩʫʻʪʴʩʷ ʥʘ ʰʘʨʽ ʧʦʨʦʰʢʦʚʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʧʣʘʚʣʷʯʠ ʡʦʛʦ. ʇʦʪʽʤ, ʢʦʣʠ ʣʘʟʝʨʥʠʡ ʧʨʦʤʽʥʴ ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʥʘ ʥʘʩʪʫʧʥʠʡ 

ʰʘʨ, ʧʝʨʰʠʡ ʰʘʨ ʪʚʝʨʜʥʝ. ʊʘʢʠʤ ʯʠʥʦʤ, ʦʙ'ʻʢʪ ʩʪʚʦʨʶʻʪʴʩʷ ʧʦʰʘʨʦʚʦ. 

ʇʨʦʮʝʩ SLM ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜ ʜʽʻʶ ʪʘʢʠʭ ʬʽʟʠʯʥʠʭ ʷʚʠʱ ʷʢ: ʧʦʛʣʠʥʘʥʥʷ ʣʘʟʝʨʥʦʾ 

ʝʥʝʨʛʽʾ, ʧʨʦʥʠʢʥʝʥʥʷ ʣʘʟʝʨʥʦʾ. ʚʽʜʙʠʚʥʘ ʟʜʘʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʪʘ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ. 

ɺʘʞʣʠʚʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʝʨʝʧʣʘʚʣʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʫ ʧʨʦʮʝʩʽ 

SLM ʻ ʧʦʛʣʠʥʘʥʥʷ ʣʘʟʝʨʥʦʾ ʝʥʝʨʛʽʾ ʪʘ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ. 

ʊʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʡʦʛʦ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. 

ɿʦʢʨʝʤʘ, ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʤʝʪʘʣʽʚ ʻ ʚʠʱʦʶ, ʥʽʞ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʧʦʣʽʤʝʨʽʚ. 

ʇʨʦʮʝʩ SLM ʻ ʧʨʦʮʝʩʦʤ, ʱʦ ʘʢʪʠʚʫʻʪʴʩʷ ʪʝʧʣʦʤ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʝʨʝʧʣʘʚʣʝʥʥʷ 

ʤʘʪʝʨʽʘʣ ʥʘʛʨʽʚʘʶʪʴ ʟʘ ʢʦʨʦʪʢʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʬʦʢʫʩʦʚʘʥʦʛʦ ʧʦʪʫʞʥʦʛʦ 

ʣʘʟʝʨʥʦʛʦ ʧʨʦʤʝʥʷ. ʇʦʪʽʤ, ʢʦʣʠ ʣʘʟʝʨʥʠʡ ʧʨʦʤʽʥʴ ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʥʘ ʥʘʩʪʫʧʥʠʡ ʰʘʨ, 

ʧʝʨʰʠʡ ʰʘʨ ʪʚʝʨʜʥʝ. ʎʝʡ ʧʨʦʮʝʩ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʩʦʢʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʛʨʘʜʽʻʥʪʘ ʤʽʞ 

ʧʝʨʝʧʣʘʚʣʝʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʪʘ ʡʦʛʦ ʦʪʦʯʝʥʥʷʤ, ʱʦ ʚʠʢʣʠʢʘʻ ʪʝʨʤʽʯʥʽ ʥʘʧʨʫʞʝʥʥʷ. 

ʅʝʛʘʪʠʚʥʠʤʠ ʥʘʩʣʽʜʢʘʤʠ ʧʨʦʮʝʩʫ SLM ʚʢʣʶʯʘʻ ʜʝʬʦʨʤʘʮʽʷ ʚʠʨʦʙʫ ʧʽʩʣʷ 

ʚʠʜʘʣʝʥʥʷ ʦʧʦʨʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ʎʝ ʧʦʚ'ʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʚ ʧʨʦʮʝʩʽ SLM ʚʠʥʠʢʘʶʪʴ 

ʪʝʨʤʽʯʥʽ ʥʘʧʨʫʞʝʥʥʷ, ʷʢʽ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʜʝʬʦʨʤʘʮʽʾ ʚʠʨʦʙʫ. ʊʘʢʦʞ ʚʢʣʶʯʘʻ 

ʥʠʟʴʢʝ ʧʦʜʦʚʞʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʧʽʩʣʷ ʧʨʦʮʝʩʫ SLM. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʤʘʪʝʨʽʘʣ ʧʦʛʘʥʦ 

ʧʽʜʜʘʻʪʴʩʷ ʜʝʬʦʨʤʘʮʽʾ ʙʝʟ ʨʫʡʥʫʚʘʥʥʷ. ɼʣʷ ʫʩʫʥʝʥʥʷ ʮʠʭ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʝʨʤʽʯʥʫ ʦʙʨʦʙʢʫ. 

ɺʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʧʝʨʝʧʣʘʚʣʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʫ ʧʨʦʮʝʩʽ SLM ʻ 

ʟʜʘʪʥʽʩʪʴ ʧʦʛʣʠʥʘʥʥʷ ʤʘʪʝʨʽʘʣʫ. ɺʽʜʙʠʚʥʘ ʟʜʘʪʥʽʩʪʴ ʤʝʪʘʣʽʚ ʚʠʩʦʢʘ ʽ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 

100% ʜʣʷ ʧʦʣʽʨʦʚʘʥʠʭ ʧʦʚʝʨʭʦʥʴ. ʊʦʤʫ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ SLM 

ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʘʪʝʨʽʘʣʠ ʟ ʚʠʩʦʢʦʶ ʟʜʘʪʥʽʩʪʶ ʧʦʛʣʠʥʘʥʥʷ. [3] 

ʊʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʧʽʜ ʯʘʩ ʧʨʦʮʝʩʫ SLM ʟʘʣʝʞʠʪʴ ʚʽʜ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʨʦʰʢʫ, ʜʦʚʞʠʥʠ ʭʚʠʣʽ ʣʘʟʝʨʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʪʘ ʯʘʩʫ ʝʢʩʧʦʟʠʮʽʾ 

ʧʣʷʤʠ. ʄʝʭʘʥʽʟʤʠ ʜʣʷ ʦʧʠʩʫ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʚ ʧʨʦʮʝʩʘʭ SLM ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʧʦʛʣʠʥʘʥʥʷ 

ʝʥʝʨʛʽʾ ʩʝʨʝʜʦʚʠʱʝʤ ʟ ʚʠʩʦʢʦʶ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʶ, ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʤʝʪʘʣʝʚʠʤʠ 

ʯʘʩʪʠʥʢʘʤʠ, ʪʘʢʦʞ ʜʠʬʫʟʽʷ ʝʥʝʨʛʽʾ ʚ ʦʙʣʘʩʪʽ ʟ ʥʠʟʴʢʦʶ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʶ ʧʽʩʣʷ 

ʩʪʘʙʽʣʽʟʘʮʽʾ ʪʝʤʧʝʨʘʪʫʨʠ ʤʝʪʘʣʝʚʦʾ ʯʘʩʪʠʥʢʠ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʪʝʧʣʘ ʰʣʷʭʦʤ ʬʽʟʠʯʥʦʛʦ 

ʢʦʥʪʘʢʪʫ ʤʽʞ ʯʘʩʪʠʥʢʘʤʠ ʤʝʪʘʣʝʚʦʛʦ ʧʦʨʦʰʢʫ. 

ʊʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʟʘ ʨʘʭʫʥʦʢ ʘʜʛʝʟʽʾ ʨʽʜʢʦʾ ʬʘʟʠ ʜʦ ʪʚʝʨʜʦʾ ʪʘ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʽ 

ʢʦʥʚʝʢʮʽʷ ʚ ʨʽʜʢʦʤʫ ʤʝʪʘʣʝʚʦʤʫ ʙʘʩʝʡʥʽ ʤʘʶʪʴ ʤʝʥʰʠʡ ʚʧʣʠʚ ʥʘ ʪʝʧʣʦʧʝʨʝʜʘʯʫ ʚ 

ʧʨʦʮʝʩʽ SLM. 

ʇʦʛʣʠʥʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʧʦʨʦʰʢʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟ ʬʨʘʢʮʽʻʶ, ʤʝʥʰʦʶ ʟʘ ʨʦʟʤʽʨ 

ʧʣʷʤʠ ʩʬʦʢʫʩʦʚʘʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʧʨʦʤʝʥʷ, ʻ ʚʠʱʦʶ ʯʝʨʝʟ ʙʘʛʘʪʦʨʘʟʦʚʝ ʚʽʜʙʠʪʪʷ 



ʉɽʂʎɯʗ ï ʊɽʍʅʆʃʆɻɯɰ ʄɸʐʀʅʆɹʋɼʋɺɸʅʅʗ 

ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  

çʄʆʃʆɼʔ: ʅɸʋʂɸ ʊɸ ɯʅʅʆɺɸʎɯɰè, 22-24 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. 
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ʣʘʟʝʨʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚʽʜ ʥʘʩʪʫʧʥʠʭ ʯʘʩʪʠʥʦʢ ʧʦʨʦʰʢʫ. ʎʝ ʟʤʝʥʰʫʻ ʚʪʨʘʪʠ ʥʘ 

ʚʽʜʙʠʪʪʷ ʣʘʟʝʨʥʦʛʦ ʧʨʦʤʝʥʷ. 

ʇʘʨʘʤʝʪʨʠ ʧʨʦʮʝʩʫ SLM ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʦʨʠʩʪʽʩʪʴ ʜʝʪʘʣʽ, ʱʦ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ, 

ʤʽʢʨʦʩʪʨʫʢʪʫʨʫ, ʥʘʧʨʫʞʝʥʥʷ ʽ ʯʘʩ ʚʠʛʦʪʦʚʣʝʥʥʷ. ɺʦʥʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʪʝʧʣʦʚʠʡ ʙʘʣʘʥʩ 

(ʩʪʨʘʪʝʛʽʷ ʩʢʘʥʫʚʘʥʥʷ, ʧʦʪʫʞʥʽʩʪʴ ʣʘʟʝʨʘ) ʪʘ ʰʚʠʜʢʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ (ʚʽʜʩʪʘʥʴ ʤʽʞ 

ʪʦʯʢʘʤʠ ʩʢʘʥʫʚʘʥʥʷ, ʚʽʜʩʪʘʥʴ ʤʽʞ ʩʢʘʥʦʚʘʥʠʤʠ ʣʽʥʽʷʤʠ/ʜʦʨʽʞʢʘʤʠ, ʯʘʩ ʩʢʘʥʫʚʘʥʥʷ ʥʘ 

ʪʦʯʢʫ).  

ɺʝʣʠʢʠʡ ʛʨʘʜʽʻʥʪ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʚʠʩʦʢʘ ʰʚʠʜʢʽʩʪʴ ʦʭʦʣʦʜʞʝʥʥʷ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʬʦʨʤʫʚʘʥʥʷ ʩʪʦʚʧʯʘʩʪʠʭ ʟʝʨʝʥ ʫ ʤʽʢʨʦʩʪʨʫʢʪʫʨʽ ʤʝʪʘʣʝʚʠʭ ʩʧʣʘʚʽʚ. ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ 

ʤʦʞʫʪʴ ʫʪʚʦʨʶʚʘʪʠʩʷ ʜʨʽʙʥʽ ʟʝʨʥʘ. 

ʋʤʦʚʠ ʟʘʪʚʝʨʜʽʥʥʷ ʨʽʜʢʦʛʦ ʤʝʪʘʣʫ, ʘ ʪʘʢʦʞ ʥʝʧʨʘʚʠʣʴʥʦ ʧʽʜʽʙʨʘʥʽ ʧʘʨʘʤʝʪʨʠ 

ʧʨʦʮʝʩʫ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʫʪʚʦʨʝʥʥʷ ʥʝʙʘʞʘʥʠʭ ʷʚʠʱ, ʪʘʢʠʭ ʷʢ ʟʘʣʠʰʢʦʚʽ 

ʥʘʧʨʫʞʝʥʥʷ ʪʘ ʜʝʬʝʢʪʠ ʫ ʚʠʛʣʷʜʽ ʧʦʨ ʽ ʪʨʽʱʠʥ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʙʽʨ ʟʤʽʥʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʤʘʻ ʚʠʨʽʰʘʣʴʥʠʡ ʚʧʣʠʚ ʥʘ ʷʢʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʠʭ ʜʝʪʘʣʝʡ. 
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ʗʨʦʚʠʡ ʈ.ʄ., ʩʪʫʜʝʥʪ ʛʨʫʧʠ 131ʤ-22ʥ-1 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɼʝʨʙʘʙʘ ɺ.ɸ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʪʝʭʥʦʣʦʛʽʡ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʪʘ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ)  
 

ɿɸʉʊʆʉʋɺɸʅʅʗ ʅɸʅʆʊɽʍʅʆʃʆɻɯʁ ɺ ʄɸʐʀʅʆɹʋɼʋɺɸʅʅɯ 

 

ʅʘʥʦʪʝʭʥʦʣʦʛʽʾ ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʤʝʪʦʜʽʚ ʤʘʥʽʧʫʣʶʚʘʥʥʷ ʨʝʯʦʚʠʥʦʶ ʥʘ ʘʪʦʤʥʦʤʫ 

ʘʙʦ ʤʦʣʝʢʫʣʷʨʥʦʤʫ ʨʽʚʥʽ ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʥʘʧʝʨʝʜ ʟʘʜʘʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ (1 ʥʘʥʦʤʝʪʨ). 

ʅʘʥʦʪʝʭʥʦʣʦʛʽʷ ʧʨʘʢʪʠʯʥʦ ʧʨʦʥʠʢʣʘ ʚ ʫʩʽ ʛʘʣʫʟʽ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ: ʬʽʟʠʢʫ, ʭʽʤʽʶ, 

ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʦ, ʙʽʦʣʦʛʽʶ, ʤʝʜʠʮʠʥʫ, ʝʢʦʣʦʛʽʶ, ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʪʘ ʽʥ. 

ʇʨʦʛʥʦʟʫʻʪʴʩʷ, ʱʦ ʥʘʫʢʘ ʧʨʦ ʥʘʥʦʪʝʭʥʦʣʦʛʽʾ ʽ ʥʘʥʦʨʝʯʦʚʠʥʠ ʟʜʘʪʥʘ ʧʝʨʝʙʫʜʫʚʘʪʠ ʚʩʽ 

ʛʘʣʫʟʽ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʧʨʠʚʝʩʪʠ ʜʦ ʥʦʚʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʨʝʚʦʣʶʮʽʾ ʽ 

ʚʧʣʠʥʫʪʠ ʥʘ ʨʦʟʚʠʪʦʢ ʩʦʮʽʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ʩʫʩʧʽʣʴʩʪʚʘ.  

ʆʩʥʦʚʥʽ ʘʩʧʝʢʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʫ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ:  

1. ʅʘʥʦʤʘʪʝʨʽʘʣʠ ʪʘ ʢʦʥʩʪʨʫʢʮʽʡʥʽ ʝʣʝʤʝʥʪʠ: 

ʅʘʥʦʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʶʚʘʪʠ ʤʘʪʝʨʽʘʣʠ ʟ ʫʥʽʢʘʣʴʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, 

ʟʤʽʥʶʶʯʠ ʾʭʥʶ ʩʪʨʫʢʪʫʨʫ ʥʘ ʥʘʥʦʤʘʩʰʪʘʙʽ. ʅʘʧʨʠʢʣʘʜ, ʧʦʩʠʣʝʥʽ ʥʘʥʦʪʨʫʙʢʘʤʠ 

ʚʫʛʣʝʮʶ ʢʦʤʧʦʟʠʪʠ ʤʘʶʪʴ ʚʠʜʘʪʥʫ ʤʽʮʥʽʩʪʴ ʽ ʣʝʛʢʽʩʪʴ, ʱʦ ʘʢʪʠʚʥʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ 

ʚʠʨʦʙʥʠʮʪʚʽ ʣʽʪʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ ʽ ʘʚʪʦʤʦʙʽʣʽʚ. 

2. ʅʘʥʦʦʙʨʦʙʢʘ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ: 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʚ ʦʙʨʦʙʮʽ ʤʘʪʝʨʽʘʣʽʚ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ ʙʽʣʴʰ 

ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ ʪʘ ʧʽʜʚʠʱʠʪʠ ʤʝʭʘʥʽʯʥʫ ʤʽʮʥʽʩʪʴ ʜʝʪʘʣʝʡ. ʅʘʧʨʠʢʣʘʜ, ʥʘʥʦʪʝʭʥʦʣʦʛʽʾ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʟʥʦʩʦʩʪʽʡʢʠʭ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʜʚʠʛʫʥʽʚ ʽ ʧʝʨʝʜʘʯ. 

3. ʉʝʥʩʦʨʠʢʘ ʪʘ ʢʦʥʪʨʦʣʴ: 

ʅʘʥʦʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʘʞʣʠʚʦʶ ʯʘʩʪʠʥʦʶ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ 

ʫʧʨʘʚʣʽʥʥʷ. ʅʘʥʦʩʝʥʩʦʨʠ, ʚʙʫʜʦʚʘʥʽ ʚ ʤʝʭʘʥʽʟʤʠ, ʥʘʜʘʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʪʝʤʧʝʨʘʪʫʨʫ, 

ʪʠʩʢ ʪʘ ʽʥʰʽ ʧʘʨʘʤʝʪʨʠ, ʱʦ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʥʘʜʽʡʥʽʩʪʴ ʨʦʙʦʪʠ ʤʘʰʠʥ. 

4. ɽʥʝʨʛʦʟʙʝʨʽʛʘʶʯʽ ʪʝʭʥʦʣʦʛʽʾ: 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʫ ʛʘʣʫʟʽ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʩʧʨʠʷʻ ʩʪʚʦʨʝʥʥʶ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ ʩʠʩʪʝʤ. ʅʘʧʨʠʢʣʘʜ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʥʦʢʘʪʘʣʽʟʘʪʦʨʽʚ ʤʦʞʝ ʧʽʜʚʠʱʠʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʽʚ ʩʧʘʣʶʚʘʥʥʷ ʧʘʣʠʚʘ ʚ ʜʚʠʛʫʥʘʭ, ʟʥʠʞʫʶʯʠ ʚʠʢʠʜʠ ʪʘ ʧʦʢʨʘʱʫʶʯʠ 

ʧʘʣʠʚʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ. 

5. ʅʘʥʦʤʘʟʢʠ ʪʘ ʤʘʩʪʠʣʴʥʽ ʤʘʪʝʨʽʘʣʠ: 

ʅʘʥʦʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʶʪʴ ʨʦʟʨʦʙʠʪʠ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽ ʤʘʩʪʠʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʟ 

ʧʦʢʨʘʱʝʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʪʝʨʪʷ ʪʘ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ. ʎʝ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʚ ʤʝʭʘʥʽʯʥʠʭ 

ʩʠʩʪʝʤʘʭ, ʜʝ ʧʦʪʨʽʙʥʘ ʤʽʥʽʤʽʟʘʮʽʷ ʝʥʝʨʛʦʚʪʨʘʪ ʪʘ ʧʽʜʚʠʱʝʥʘ ʥʘʜʽʡʥʽʩʪʴ. 

6. ʅʘʥʦʨʦʙʦʪʠ ʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʪʘ ʨʝʤʦʥʪʽ: 

ʈʦʟʚʠʪʦʢ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʚʽʜʢʨʠʚʘʻ ʧʝʨʩʧʝʢʪʠʚʠ ʩʪʚʦʨʝʥʥʷ ʥʘʥʦʨʦʙʦʪʽʚ, ʟʜʘʪʥʠʭ 

ʧʨʦʚʦʜʠʪʠ ʜʽʘʛʥʦʩʪʠʢʫ, ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʨʝʤʦʥʪ ʤʝʭʘʥʽʯʥʠʭ ʩʠʩʪʝʤ ʫʩʝʨʝʜʠʥʽ ʤʘʰʠʥ. 

ʎʝ ʤʦʞʝ ʧʦʢʨʘʱʠʪʠ ʧʨʦʮʝʩʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʟʥʠʟʠʪʠ ʪʨʠʚʘʣʽʩʪʴ ʧʨʦʩʪʦʾʚ. 

7. ɯʥʪʝʣʝʢʪʫʘʣʴʥʽ ʧʦʚʝʨʭʥʽ: 

ʅʘʥʦʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʶʚʘʪʠ "ʨʦʟʫʤʥʽ" ʧʦʚʝʨʭʥʽ ʟ ʨʽʟʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʪʘʢʠʤʠ ʷʢ ʩʘʤʦʦʯʠʱʝʥʥʷ, ʟʤʽʥʘ ʢʦʣʴʦʨʫ ʘʙʦ ʝʣʝʢʪʨʠʯʥʘ ʧʨʦʚʽʜʥʽʩʪʴ. ʎʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʽ ʚ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʝʩʪʝʪʠʢʠ, 

ʟʘʭʠʩʪʫ ʚʽʜ ʢʦʨʦʟʽʾ ʪʘ ʩʪʚʦʨʝʥʥʷ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ. 

8. ʅʘʥʦʪʝʭʥʦʣʦʛʽʾ ʚ ʝʣʝʢʪʨʦʥʽʮʽ ʪʘ ʩʝʥʩʦʨʠʮʽ: 

ɯʥʪʝʛʨʘʮʽʷ ʥʘʥʦʝʣʝʢʪʨʦʥʽʢʠ ʪʘ ʥʘʥʦʩʝʥʩʦʨʠʢʠ ʫ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ ʜʦʟʚʦʣʷʻ 

ʩʪʚʦʨʶʚʘʪʠ ʙʽʣʴʰ ʢʦʤʧʘʢʪʥʽ ʪʘ ʝʬʝʢʪʠʚʥʽ ʝʣʝʢʪʨʦʥʥʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ, ʢʦʥʪʨʦʣʶ ʪʘ 

ʤʦʥʽʪʦʨʠʥʛʫ ʚʥʫʪʨʽʰʥʽʭ ʧʨʦʮʝʩʽʚ ʫ ʤʘʰʠʥʘʭ. 



ʉɽʂʎɯʗ ï ʊɽʍʅʆʃʆɻɯɰ ʄɸʐʀʅʆɹʋɼʋɺɸʅʅʗ 

ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  
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9. ʅʘʥʦʪʝʭʥʦʣʦʛʽʾ ʚ ʛʘʣʫʟʽ 3D-ʜʨʫʢʫ: 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʫ 3D-ʜʨʫʢʫ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʩʢʣʘʜʥʠʭ ʪʘ ʤʽʮʥʠʭ ʜʝʪʘʣʝʡ, ʘ ʪʘʢʦʞ ʧʦʢʨʘʱʝʥʠʭ ʪʝʧʣʦʚʽʜʚʽʜʥʠʭ ʩʠʩʪʝʤ. ʎʝ 

ʩʧʨʠʷʻ ʝʬʝʢʪʠʚʥʦʤʫ ʧʨʦʪʦʪʠʧʫʚʘʥʥʶ ʪʘ ʚʠʨʦʙʥʠʮʪʚʫ ʥʘ ʟʘʤʦʚʣʝʥʥʷ. 

10. ʅʘʥʦʪʝʭʥʦʣʦʛʽʾ ʚ ʦʩʚʽʪʽ ʪʘ ʥʘʚʯʘʥʥʽ: 

ʈʦʟʚʠʪʦʢ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʪʘʢʦʞ ʚʧʣʠʚʘʻ ʥʘ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʽʥʞʝʥʝʨʽʚ ʪʘ 

ʩʧʝʮʽʘʣʽʩʪʽʚ ʫ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ, ʩʪʚʦʨʶʶʯʠ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʥʘʚʯʘʥʥʷ ʥʘ ʧʨʘʢʪʠʮʽ. 

ɺʠʛʦʜʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ: 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʫ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ ʚʽʜʢʨʠʚʘʻ ʧʝʨʝʜ ʛʘʣʫʟʟʶ ʙʝʟʣʽʯ 

ʧʝʨʩʧʝʢʪʠʚ, ʚʢʣʶʯʘʶʯʠ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʟʥʠʞʝʥʥʷ ʚʘʛʠ ʪʘ ʟʙʽʣʴʰʝʥʥʷ 

ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʤʝʭʘʥʽʟʤʽʚ. ʎʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘʢʦʞ ʤʦʞʫʪʴ ʩʧʨʠʷʪʠ ʨʦʟʨʦʙʮʽ ʙʽʣʴʰ 

ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʭ ʪʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ ʨʽʰʝʥʴ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʫ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ ʻ ʧʝʨʝʣʦʤʥʠʡ ʤʦʤʝʥʪ ʫ 

ʨʦʟʚʠʪʢʫ ʛʘʣʫʟʽ. ʎʽ ʽʥʥʦʚʘʮʽʾ ʦʙʽʮʷʶʪʴ ʫʜʦʩʢʦʥʘʣʠʪʠ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʰʠʥ, 

ʨʦʙʣʷʯʠ ʾʭ ʝʬʝʢʪʠʚʥʽʰʠʤʠ, ʥʘʜʽʡʥʽʰʠʤʠ ʪʘ ʩʪʽʡʢʽʰʠʤʠ ʜʦ ʚʧʣʠʚʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʩʪʘʻ ʚʘʞʣʠʚʠʤ ʢʨʦʢʦʤ ʫ ʥʘʧʨʷʤʢʫ 

ʩʪʚʦʨʝʥʥʷ ʩʫʯʘʩʥʠʭ, ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʘʰʠʥ ʪʘ ʦʙʣʘʜʥʘʥʥʷ. 
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ʗʨʦʚʠʡ ʈ.ʄ., ʩʪʫʜʝʥʪ ʛʨʫʧʠ 131ʤ-22ʥ-1 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɼʝʨʙʘʙʘ ɺ.ɸ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʪʝʭʥʦʣʦʛʽʡ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʪʘ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ)  
 

ʈʆʃʔ ʐʊʋʏʅʆɻʆ ɯʅʊɽʃɽʂʊʋ ɺ ʄɸʐʀʅʆɹʋɼʋɺɸʅʅɯ:  

ʈɽɺʆʃʖʎɯʗ ʋ ɺʀʈɯʐɽʅʅɯ ʇʈʆɹʃɽʄ 

 
ɻʘʣʫʟʴ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʟʘʚʞʜʠ ʙʫʣʘ ʥʘ ʧʝʨʝʜʥʴʦʤʫ ʢʨʘʾ ʽʥʥʦʚʘʮʽʡ ʪʘ ʚʠʨʽʰʝʥʥʷ 

ʧʨʦʙʣʝʤ. ɺʽʜ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʙʫʜʽʚʥʠʮʪʚʘ ʩʢʣʘʜʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʜʦ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤʝʭʘʥʽʯʥʽ ʽʥʞʝʥʝʨʠ ʚʽʜʽʛʨʘʚʘʣʠ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ 

ʩʫʯʘʩʥʦʛʦ ʩʚʽʪʫ. ʆʜʥʘʢ ʟ ʧʦʷʚʦʶ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ (ʜʘʣʽ - ʐɯ), ʧʽʜʭʽʜ ʤʝʭʘʥʽʯʥʠʭ 

ʽʥʞʝʥʝʨʽʚ ʜʦ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʟʘʟʥʘʻ ʟʥʘʯʥʠʭ ʟʤʽʥ. 

ʐɯ, ʟʘʚʜʷʢʠ ʩʚʦʾʡ ʟʜʘʪʥʦʩʪʽ ʦʙʨʦʙʣʷʪʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʜʘʥʠʭ ʪʘ ʚʯʠʪʠʩʷ ʟ ʥʠʭ, ʤʘʻ 

ʧʦʪʝʥʮʽʘʣ ʨʝʚʦʣʶʮʽʦʥʽʟʫʚʘʪʠ ʛʘʣʫʟʴ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ. ɸʥʘʣʽʟʫʶʯʠ ʧʘʪʝʨʥʠ ʽ ʨʦʙʣʷʯʠ 

ʧʨʦʛʥʦʟʠ, ʐɯ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʽʥʞʝʥʝʨʘʤ ʚʠʷʚʣʷʪʠ ʪʘ ʚʠʨʽʰʫʚʘʪʠ ʧʨʦʙʣʝʤʠ 

ʝʬʝʢʪʠʚʥʽʰʝ ʡ ʝʬʝʢʪʠʚʥʽʰʝ, ʥʽʞ ʙʫʜʴ-ʢʦʣʠ ʨʘʥʽʰʝ. ʎʝʡ ʥʦʚʠʡ ʧʽʜʭʽʜ ʜʦ ʚʠʨʽʰʝʥʥʷ 

ʧʨʦʙʣʝʤ ʚʞʝ ʤʘʻ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʛʘʣʫʟʴ. 

ʆʜʥʘ ʟ ʦʙʣʘʩʪʝʡ, ʜʝ ʐɯ ʨʦʙʠʪʴ ʟʥʘʯʥʫ ʨʽʟʥʠʮʶ, ï ʮʝ ʧʨʦʮʝʩ ʧʨʦʝʢʪʫʚʘʥʥʷ. 

ʊʨʘʜʠʮʽʡʥʦ ʤʝʭʘʥʽʯʥʽ ʽʥʞʝʥʝʨʠ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʥʘ ʩʚʽʡ ʜʦʩʚʽʜ ʪʘ ʟʥʘʥʥʷ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ 

ʥʦʚʘʪʦʨʩʴʢʠʭ ʨʽʰʝʥʴ. ʆʜʥʘʢ, ʟʘʚʜʷʢʠ ʐɯ ʽʥʞʝʥʝʨʠ ʪʝʧʝʨ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʧʦʪʫʞʥʽʩʪʴ ʘʣʛʦʨʠʪʤʽʚ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʱʦʙ ʛʝʥʝʨʫʚʘʪʠ ʜʠʟʘʡʥʠ, ʷʢʽ ʦʧʪʠʤʽʟʦʚʘʥʽ 

ʜʣʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʥʘʧʨʠʢʣʘʜ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ CAD-CAM ʩʠʩʪʝʤ 

(ʨʠʩ.1). 

 

ʈʠʩʫʥʦʢ 1 - ɯʥʪʝʨʬʝʡʩ ʩʫʯʘʩʥʠʭ CAD-CAM ʩʠʩʪʝʤ 

 
ʐʣʷʭʦʤ ʚʚʝʜʝʥʥʷ ʦʙʤʝʞʝʥʴ ʜʠʟʘʡʥʫ ʪʘ ʙʘʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʐɯ ʤʦʞʝ ʰʚʠʜʢʦ 

ʛʝʥʝʨʫʚʘʪʠ ʪʘ ʦʮʽʥʶʚʘʪʠ ʪʠʩʷʯʽ ʚʘʨʽʘʥʪʽʚ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʽʥʞʝʥʝʨʘʤ 

ʟʝʢʦʥʦʤʠʪʠ ʯʘʩ ʪʘ ʨʝʩʫʨʩʠ. 

ʑʝ ʦʜʠʥ ʩʧʦʩʽʙ, ʷʢʠʤ ʐɯ ʨʝʚʦʣʶʮʽʦʥʽʟʫʻ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʫ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ, 

ï ʮʝ ʧʝʨʝʜʙʘʯʫʚʘʥʠʡ ʧʦʪʦʯʥʠʡ ʨʝʤʦʥʪ. ʈʘʥʽʰʝ ʽʥʞʝʥʝʨʠ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʥʘ ʟʘʧʣʘʥʦʚʘʥʝ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʘʙʦ ʨʝʘʢʪʠʚʥʽ ʨʝʤʦʥʪʠ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʙʝʟʧʝʨʝʙʽʡʥʫ ʨʦʙʦʪʫ ʤʘʰʠʥ. 

ʆʜʥʘʢ ʪʘʢʠʡ ʧʽʜʭʽʜ ʯʘʩʪʦ ʧʨʠʟʚʦʜʠʚ ʜʦ ʚʠʪʨʘʪʥʦʛʦ ʧʨʦʩʪʦʶ ʪʘ ʥʝʝʬʝʢʪʠʚʥʦʛʦ 
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ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ. ɿʘʚʜʷʢʠ ʐɯ, ʽʥʞʝʥʝʨʠ ʪʝʧʝʨ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʘʪʯʠʢʠ ʪʘ 

ʘʥʘʣʽʟ ʜʘʥʠʭ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʤʘʰʠʥ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ɸʥʘʣʽʟʫʶʯʠ ʧʘʪʝʨʥʠ ʪʘ 

ʚʠʷʚʣʷʶʯʠ ʤʦʞʣʠʚʽ ʧʨʦʙʣʝʤʠ ʧʝʨʝʜ ʾʭ ʚʠʥʠʢʥʝʥʥʷʤ, ʐɯ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʽʥʞʝʥʝʨʘʤ 

ʧʝʨʝʜʙʘʯʘʪʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʨʦʛʥʦʟʦʚʘʥʠʤ ʰʣʷʭʦʤ, ʟʤʝʥʰʫʶʯʠ ʧʨʦʩʪʦʾ ʪʘ 

ʧʦʢʨʘʱʫʶʯʠ ʟʘʛʘʣʴʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ. 

ʅʝ ʪʨʝʙʘ ʡ ʚʠʢʣʶʯʘʪʠ ʪʦʡ ʬʘʢʪ, ʱʦ ʐɯ ʚʧʨʦʚʘʜʞʫʻʪʴʩʷ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʩʠʩʪʝʤ 

ʙʝʟʧʝʢʠ ʚʠʨʦʙʥʠʮʪʚʘ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʫʥʠʢʘʪʠ ʘʚʘʨʽʡ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʧʝʢʫ ʧʨʘʮʽʚʥʠʢʽʚ. 

ɹʽʣʴʰ ʪʦʛʦ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʐɯ ʫʧʨʘʚʣʽʥʥʷʤ ʚʠʨʦʙʥʠʯʠʤʠ ʧʨʦʮʝʩʘʤʠ ʩʧʨʠʷʻ ʦʧʪʠʤʽʟʘʮʽʾ 

ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʪʘ ʟʤʝʥʰʝʥʥʶ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. 

ʐɯ ʪʘʢʦʞ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʦʢʨʘʱʝʥʥʽ ʙʝʟʧʝʢʠ ʤʝʭʘʥʽʯʥʠʭ ʩʠʩʪʝʤ. 

ɸʥʘʣʽʟʫʶʯʠ ʜʘʥʽ ʟ ʜʘʪʯʠʢʽʚ ʪʘ ʽʥʰʠʭ ʜʞʝʨʝʣ, ʐɯ ʤʦʞʝ ʚʠʷʚʣʷʪʠ ʤʦʞʣʠʚʽ ʨʠʟʠʢʠ ʙʝʟʧʝʢʠ 

ʪʘ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʟʘʭʦʜʠ ʜʣʷ ʾʭ ʫʩʫʥʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʚ ʘʚʪʦʤʦʙʽʣʴʥʽʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʐɯ ʤʦʞʝ ʘʥʘʣʽʟʫʚʘʪʠ ʜʘʥʽ ʟʽ ʩʝʥʩʦʨʽʚ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʱʦʙ ʚʠʷʚʠʪʠ 

ʧʘʪʝʨʥʠ, ʷʢʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʤʦʞʣʠʚʽ ʤʝʭʘʥʽʯʥʽ ʧʦʣʦʤʢʠ. ʐʣʷʭʦʤ ʧʦʧʝʨʝʜʞʝʥʥʷ ʚʦʜʽʾʚ ʘʙʦ 

ʟʘʧʫʩʢʫ ʢʦʨʠʛʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ ʐɯ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʟʘʧʦʙʽʛʪʠ ʘʚʘʨʽʷʤ ʪʘ ʚʨʷʪʫʚʘʪʠ 

ʞʠʪʪʷ. 

ʂʨʽʤ ʮʴʦʛʦ, ʐɯ ʜʦʟʚʦʣʷʻ ʽʥʞʝʥʝʨʘʤ ʚʠʨʽʰʫʚʘʪʠ ʩʢʣʘʜʥʽ ʧʨʦʙʣʝʤʠ, ʷʢʽ ʨʘʥʽʰʝ 

ʚʚʘʞʘʣʠʩʴ ʥʝʨʦʟʚôʷʟʥʠʤʠ. ʅʘʧʨʠʢʣʘʜ, ʚ ʛʘʣʫʟʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚʝʨʩʪʘʪʽʚ ʟ ʏʇʂ, ʤʦʞʝ 

ʘʥʘʣʽʟʫʚʘʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʜʘʥʠʭ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʨʫʭʫ ʨʽʟʘʣʴʥʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʫ ʧʦ ʩʢʣʘʜʥʠʤ ʧʦʚʝʨʭʥʷʤ ʚʠʨʦʙʽʚ (ʨʠʩ.2).  

 

ʈʠʩʫʥʦʢ 2 - ʉʫʯʘʩʥʽ ʩʠʤʫʣʷʪʦʨʠ ʩʠʩʪʝʤ ʏʇʂ ʚ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ 

 

ʎʝ ʤʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ, ʚʽʜ ʘʚʽʘʮʽʾ ʜʦ ʚʠʨʦʙʥʠʮʪʚʘ ʝʥʝʨʛʽʾ, ʜʝ 

ʦʧʪʠʤʽʟʘʮʽʷ ʧʦʪʦʢʫ ʨʽʜʠʥ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʥʘʯʥʠʭ ʧʦʢʨʘʱʝʥʴ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ɺʠʩʥʦʚʢʠ, ʨʦʣʴ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ ʨʝʚʦʣʶʮʽʦʥʽʟʫʻ ʚʠʨʽʰʝʥʥʷ 

ʧʨʦʙʣʝʤ. ɺʽʜ ʦʧʪʠʤʽʟʘʮʽʾ ʜʠʟʘʡʥʫ ʜʦ ʧʝʨʝʜʙʘʯʫʚʘʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʧʦʢʨʘʱʝʥʥʷ 

ʙʝʟʧʝʢʠ, ʐɯ ʜʦʟʚʦʣʷʻ ʽʥʞʝʥʝʨʘʤ ʚʠʨʽʰʫʚʘʪʠ ʩʢʣʘʜʥʽ ʧʨʦʙʣʝʤʠ ʝʬʝʢʪʠʚʥʽʰʝ ʡ 

ʝʬʝʢʪʠʚʥʽʰʝ, ʥʽʞ ʙʫʜʴ-ʢʦʣʠ ʨʘʥʽʰʝ. ʇʨʠ ʧʨʦʜʦʚʞʝʥʥʽ ʨʦʟʚʠʪʢʫ ʐɯ ʡʦʛʦ ʚʧʣʠʚ ʥʘ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʡʤʦʚʽʨʥʦ ʣʠʰʝ ʟʨʦʩʪʘʪʠʤʝ. ʐʣʷʭʦʤ ʧʨʠʡʥʷʪʪʷ ʮʴʦʛʦ ʥʦʚʦʛʦ ʧʽʜʭʦʜʫ 

ʜʦ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʤʝʭʘʥʽʯʥʽ ʽʥʞʝʥʝʨʠ ʤʦʞʫʪʴ ʟʘʣʠʰʘʪʠʩʴ ʥʘ ʧʝʨʝʜʥʴʦʤʫ ʢʨʘʾ 

ʽʥʥʦʚʘʮʽʡ ʪʘ ʧʨʦʜʦʚʞʫʚʘʪʠ ʬʦʨʤʫʚʘʪʠ ʤʘʡʙʫʪʥʻ ʛʘʣʫʟʽ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ 

1. Homo Deus. Za lashtunkamy maibutnoho // Yuval Noi Kharari // 2021 

2. https://www.wikidata.uk-ua.nina.az/AI.html 
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ɯʧʘʪʦʚʘ ʄ.ʆ., ʩʪʫʜʝʥʪʢʘ ʛʨʫʧʠ 131-22-1 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʈʫʙʘʥ ɺ.ʄ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʪʝʭʥʦʣʦʛʽʡ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʪʘ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʂʃɸʉʀʌɯʂɸʎɯʗ ɿʄɸʑʋɺɸʃʔʅʆ-ʆʍʆʃʆɼɾʋɺɸʃʔʅʀʍ 

ʊɽʍʅʆʃʆɻɯʏʅʀʍ ɿɸʉʆɹɯɺ 

 

ʆʙʨʦʙʣʶʚʘʥʽʩʪʴ ï ʮʝ ʢʦʤʧʣʝʢʩʥʝ ʧʦʥʷʪʪʷ, ʷʢʝ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʪʘʥʦʤ 

ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʨʽʟʘʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘ ʽ ʭʘʨʘʢʪʝʨʦʤ ʾʭʥʴʦʾ ʚʟʘʻʤʦʜʽʾ [1]. 

ʇʦʢʨʘʱʫʚʘʪʠ ʦʙʨʦʙʣʶʚʘʥʽʩʪʴ ʤʦʞʥʘ, ʟʤʽʥʶʶʯʠ ʚʣʘʩʪʠʚʦʩʪʽ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

(ʣʝʛʫʚʘʥʥʷ, ʪʝʨʤʽʯʥʘ ʦʙʨʦʙʢʘ), ʚʣʘʩʪʠʚʦʩʪʽ ʨʽʟʘʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘ ʘʙʦ ʚʧʣʠʚʘʪʠ ʥʘ ʟʦʥʫ, 

ʜʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʟʘʻʤʦʜʽʷ ʽʥʩʪʨʫʤʝʥʪʘ ʪʘ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʥʘʷʚʥʽʩʪʴ 

ʟʤʘʱʫʚʘʣʴʥʦ- ʦʭʦʣʦʜʞʫʚʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʩʦʙʽʚ (ɿʆʊɿ)). ɺʠʢʦʨʠʩʪʘʥʥʷ ʚ ʧʨʦʮʝʩʽ 

ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ ʩʫʯʘʩʥʠʭ ɿʆʊɿ ʻ ʝʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʚʧʣʠʚʫ ʥʘ ʦʙʨʦʙʣʶʚʘʥʽʩʪʴ. 

ɿʘ ʨʘʭʫʥʦʢ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʙʦʨʫ ɿʆʊɿ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ: ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʦʙʨʦʙʢʠ; ʟʙʽʣʴʰʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʨʽʟʘʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘ; ʧʦʢʨʘʱʝʥʥʷ 

ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʟʘ ʨʘʭʫʥʦʢ ʟʥʠʞʝʥʥʷ ʰʦʨʩʪʢʦʩʪʽ, ʬʦʨʤʫʚʘʥʥʷ ʟʘʣʠʰʢʦʚʠʭ 

ʥʘʧʨʫʞʝʥʴ ʩʪʠʩʢʫ; ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʦʙʨʦʙʢʠ ʚʥʘʩʣʽʜʦʢ ʟʥʠʞʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʟʥʦʩʫ ʽʥʩʪʨʫʤʝʥʪʘ, ʟʤʝʥʰʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʜʝʬʦʨʤʘʮʽʡ ʟʘʛʦʪʦʚʢʠ, ʽʥʩʪʨʫʤʝʥʪʘ, 

ʝʣʝʤʝʥʪʽʚ ʦʙʣʘʜʥʘʥʥʷ; ʝʚʘʢʫʘʮʽʷ ʩʪʨʫʞʢʠ ʽʟ ʟʦʥʠ ʨʽʟʘʥʥʷ, ʱʦ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʧʽʜ ʯʘʩ 

ʦʙʨʦʙʢʠ ʛʣʠʙʦʢʠʭ ʦʪʚʦʨʽʚ; ʧʦʢʨʘʱʝʥʥʷ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʭ ʫʤʦʚ ʧʨʘʮʽ ʡ ʝʢʦʣʦʛʽʾ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; ʩʢʦʨʦʯʝʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʟʘ ʨʘʭʫʥʦʢ 

ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʨʽʟʘʣʴʥʠʡ ʽʥʩʪʨʫʤʝʥʪ. 

ʇʨʠ ʦʙʨʦʙʣʝʥʽ ʤʘʪʝʨʽʘʣʽʚ ʨʽʟʘʥʥʷʤ ʚ ʟʦʥʽ ʢʦʥʪʘʢʪʫ ʽʥʩʪʨʫʤʝʥʪʫ ʟ ʟʘʛʦʪʦʚʢʦʶ 

ʚʠʥʠʢʘʶʪʴ ʚʠʩʦʢʽ ʪʝʤʧʝʨʘʪʫʨʠ. ɿʥʠʞʝʥʥʶ ʮʠʭ ʪʝʤʧʝʨʘʪʫʨ ʩʧʨʠʷʻ ʦʧʪʠʤʽʟʘʮʽʻʶ 

ʛʝʦʤʝʪʨʽʾ ʨʽʟʮʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʤʘʱʫʚʘʣʴʥʦ-ʦʭʦʣʦʜʞʫʚʘʣʴʥʠʭ ʨʽʜʠʥ (ɿʆʈ). ɹʽʣʴʰʽʩʪʴ 

ʦʧʝʨʘʮʽʡ ʟ ʦʙʨʦʙʢʠ ʚʠʢʦʥʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ɿʆʈ. ʇʽʜ ʯʘʩ ʨʽʟʘʥʥʷ ʟʤʘʱʫʚʘʣʴʥʦ-

ʦʭʦʣʦʜʞʫʚʘʣʴʥʽ ʨʽʜʠʥʠ ʧʦʚʠʥʥʽ ʤʘʪʠ ʤʘʩʪʠʣʴʥʠʡ, ʦʭʦʣʦʜʞʫʶʯʠʡ ʪʘ ʤʠʶʯʠʡ ʝʬʝʢʪ, ʥʝ 

ʤʘʪʠ ʥʝʧʨʠʻʤʥʦʛʦ ʟʘʧʘʭʫ, ʙʫʪʠ ʤʘʣʦ ʩʭʠʣʴʥʠʤʠ ʜʦ ʩʧʽʥʶʚʘʥʥʷ ʪʘ ʥʝ ʚʠʢʣʠʢʘʪʠ ʢʦʨʦʟʽʾ 

ʚʝʨʩʪʘʪʘ, ʜʝʪʘʣʽ ʪʘ ʽʥʩʪʨʫʤʝʥʪʫ. 

ɺʩʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʚ ʜʘʥʠʡ ʯʘʩ ɿʆʈ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʚʫʛʣʝʚʦʜʥʝʚʽ - ʚʽʜʥʦʩʷʪʴ 

ʤʽʥʝʨʘʣʴʥʽ ʪʘ ʨʦʩʣʠʥʥʽ ʦʣʽʾ [2], ʮʽ ʨʽʜʠʥʠ ʤʘʶʪʴ ʟʥʠʞʝʥʝ ʦʭʦʣʦʜʞʝʥʥʷ ʪʘ ʧʽʜʚʠʱʫʶʪʴ 

ʤʘʩʪʠʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ; ʝʤʫʣʴʩʽʾ - ̫ ʚʣʷʶʪʴ ʩʦʙʦʶ ʩʠʩʪʝʤʫ ʨʽʜʠʥ, ʷʢʽ ʥʝ ʨʦʟʯʠʥʷʶʪʴʩʷ ʘʙʦ 

ʤʘʣʦʨʦʟʯʠʥʥʽ ʦʜʥʘ ʚ ʦʜʥʽʡ; ʚʦʜʥʽ [3] ɿʆʈ ʧʦʜʽʣʷʶʪʴ ʥʘ ʝʣʝʢʪʨʦʣʽʪʠ, ʚʦʜʥʽ ʨʦʟʯʠʥʠ 

ʧʦʣʽʤʝʨʽʚ ʽ ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʽ ʩʫʩʧʝʥʟʽʾ, ʪʘʢʦʞ ʟʘʩʪʦʩʦʚʫʶʪʴ ʢʦʤʙʽʥʦʚʘʥʽ 

ʩʢʣʘʜʠ, ʱʦ ʤʽʩʪʷʪʴ ʦʜʥʦʯʘʩʥʦ ʨʦʟʯʠʥʠ ʩʦʣʝʡ ʪʘ ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʽ ʨʽʜʠʥʠ ʇɸʈ, ʮʽ 

ʨʽʜʠʥʠ ʧʦʢʨʘʱʫʶʪʴ ʦʭʦʣʦʜʞʝʥʥʷ ʪʘ ʟʥʠʞʫʶʪʴ ʤʘʩʪʠʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ɿʆʈ [4] ʟʤʝʥʰʫʻ ʩʠʣʫ ʨʽʟʘʥʥʷ, ʧʦʢʨʘʱʫʻ ʷʢʽʩʪʴ ʦʙʨʦʙʣʶʚʘʥʦʾ 

ʧʦʚʝʨʭʥʽ ʽ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʟʙʽʣʴʰʫʻ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʽʥʩʪʨʫʤʝʥʪʫ. 

ʇʣʘʩʪʠʯʥʽ ʜʝʬʦʨʤʘʮʽʾ ʽ ʪʝʨʪʷ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʧʨʦʮʝʩʽ ʨʽʟʘʥʥʷ, ʚʠʢʣʠʢʘʶʪʴ 

ʚʠʩʦʢʠʡ ʪʠʩʢ ʽ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʟʦʥʽ ʢʦʥʪʘʢʪʫ ʦʙʨʦʙʣʶʚʘʥʦʾ ʜʝʪʘʣʽ ʽ ʨʽʞʫʯʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ. 

ɿʤʘʱʫʚʘʣʴʥʦ-ʦʭʦʣʦʜʞʫʚʘʣʴʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʟʘʩʦʙʠ (ɿʆʊɿ) ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʤʝʥʰʝʥʥʷ 

ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ (ʟʘ ʨʘʭʫʥʦʢ ʧʦʣʝʛʰʝʥʥʷ ʧʨʦʮʝʩʫ ʩʪʨʫʞʢʦʫʪʚʦʨʝʥʥʷ ʽ ʟʤʝʥʰʝʥʥʷ ʪʝʨʪʷ), 

ʧʦʛʣʠʥʘʶʪʴ ʽ ʚʽʜʚʦʜʷʪʴ ʯʘʩʪʠʥʫ ʚʠʜʽʣʝʥʦʾ ʪʝʧʣʦʪʠ, ʟʥʠʞʫʶʯʠ ʪʠʤ ʩʘʤʠʤ ʪʝʤʧʝʨʘʪʫʨʫ 

ʨʽʟʘʥʥʷ. ʇʦ ʢʣʘʩʠʬʽʢʘʮʽʾ ʚʩʽ ʟʤʘʱʫʚʘʣʴʥʦ-ʦʭʦʣʦʜʞʫʶʯʽ ʤʘʪʝʨʽʘʣʠ ʨʦʟʜʽʣʝʥʽ ʧʦ 

ʘʛʨʝʛʘʪʥʦʤʫ ʩʪʘʥʫ: ʦʭʦʣʦʜʞʫʶʯʽ ʛʘʟʠ; ʟʤʘʱʫʚʘʣʴʥʦ-ʦʭʦʣʦʜʞʫʚʘʣʴʥʽ ʨʽʜʠʥʠ; ʧʣʘʩʪʠʯʥʽ 

ʤʘʩʪʠʣʴʥʽ ʤʘʪʝʨʽʘʣʠ; ʪʚʝʨʜʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʤʘʩʪʠʣʘ. 

ʊʚʝʨʜʽ ʟʤʘʱʫʚʘʣʴʥʦ-ʦʭʦʣʦʜʞʫʚʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ. ɿʘ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ ʧʦʜʽʣʝʥʽ ʥʘ 

ʪʨʠ ʢʣʘʩʠ - ʥʝʦʨʛʘʥʽʯʥʽ ʧʨʦʜʫʢʪʠ ʰʘʨʦʧʦʜʽʙʥʦʾ ʩʪʨʫʢʪʫʨʠ (ʪʘʣʴʢ, ʛʨʘʬʽʪ, ʩʣʶʜʘ, 
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ʜʠʩʫʣʴʬʽʜ ʤʦʣʽʙʜʝʥʫ ʽ ʽʥ.), ʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ (ʚʦʩʢʠ, ʤʠʣʘ, ʪʚʝʨʜʽ ʞʠʨʠ, ʧʦʣʽʤʝʨʠ) ʽ ʤôʷʢʽ 

ʤʝʪʘʣʠ (ʦʣʦʚʦ, ʩʚʠʥʝʮʴ, ʤʽʜʴ). 

ʇʣʘʩʪʠʯʥʽ ʟʤʘʱʫʚʘʣʴʥʦ-ʦʭʦʣʦʜʞʫʚʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ. ɿʘʟʚʠʯʘʡ ʷʚʣʷʶʪʴ ʩʦʙʦʶ 

ʧʣʘʩʪʠʯʥʽ ʤʘʩʪʠʣʘ. ɰʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʜʨʽʙʥʦʩʝʨʽʡʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʧʨʠ ʥʘʨʽʟʘʥʥʽ ʨʽʟʽ 

(ʤʽʪʯʠʢʘʤʠ ʽ ʧʣʘʰʢʘʤʠ), ʩʚʝʨʜʣʽʥʥʷ, ʧʨʦʪʷʛʫʚʘʥʥʷ ʪʘ ʨʦʟʛʦʨʪʘʥʥʷ, ʧʨʠ ʧʦʣʽʨʫʚʘʥʥʽ. 

ɻʘʟʦʧʦʜʽʙʥʽ ʟʤʘʱʫʚʘʣʴʥʦ-ʦʭʦʣʦʜʞʫʚʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ. ʈʦʟʜʽʣʝʥʽ ʥʘ ʥʝʡʪʨʘʣʴʥʽ 

(ʘʟʦʪ, ʛʝʣʽʡ, ʘʨʛʦʥ) ʽ ʘʢʪʠʚʥʽ, ʢʠʩʥʝʚʤʽʩʥʽ (ʧʦʚʽʪʨʷ, ʜʽʦʢʩʠʜ ʚʫʛʣʝʮʶ, ʢʠʩʝʥʴ), ʛʘʟʠ. 

ɸʢʪʠʚʥʽ ʛʘʟʠ, ʦʢʨʽʤ ʨʦʣʽ ʦʭʦʣʦʜʞʫʚʘʯʘ, ʪʘʢʦʞ ʽ ʟʘʭʠʱʘʶʪʴ ʧʦʚʝʨʭʥʶ ʚ ʟʦʥʽ ʪʝʨʪʷ ʚʽʜ 

ʟʥʦʰʫʚʘʥʥʷ, ʫʪʚʦʨʶʶʯʠ ʥʘ ʥʠʭ ʦʢʩʠʜʥʽ ʧʣʽʚʢʠ. 

ʈʽʜʢʽ ʟʤʘʱʫʚʘʣʴʥʦ-ʦʭʦʣʦʜʞʫʚʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ. ɰʭ ʧʨʠʡʥʷʪʦ ʥʘʟʠʚʘʪʠ 

ʟʤʘʱʫʚʘʣʴʥʦ-ʦʭʦʣʦʜʞʫʚʘʣʴʥʽ ʨʽʜʠʥʠ (ɿʆʈ). ɺʦʥʠ ʨʦʟʜʽʣʝʥʽ ʥʘ ʢʣʘʩʠ: ʤʘʩʣʷʥʽ, 

ʚʦʜʦʟʤʽʰʫʶʯʽ (ʚʦʜʥʽ), ʰʚʠʜʢʦʨʦʟʯʠʥʥʽ ʽ ʩʧʣʘʚʠ ʜʝʷʢʠʭ ʤʝʪʘʣʽʚ. 

ʄʘʩʣʷʥʽ ʟʤʘʱʫʚʘʣʴʥʦ-ʦʭʦʣʦʜʞʫʚʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ. ʉʢʣʘʜʘʶʪʴʩʷ ʟ ʤʽʥʝʨʘʣʴʥʦʛʦ 

ʤʘʩʣʘ [5], ʱʦ ʻ ʙʘʟʦʚʠʤ, ʜʦ ʷʢʦʛʦ ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʜʘʥʽ ʘʥʪʠʬʨʠʢʮʽʡʥʽ, ʘʥʪʠʟʥʦʰʫʚʘʥʥʽ ʽ 

ʘʥʪʠʟʘʜʠʨʥʽ ʧʨʠʩʘʜʢʠ, ʽʥʛʽʙʽʪʦʨʠ ʢʦʨʦʟʽʾ, ʘʥʪʠʦʢʩʠʜʘʥʪʠ, ʘʥʪʠʧʽʥʥʽ ʽ ʘʥʪʠʪʫʤʘʥʥʽ 

ʧʨʠʩʘʜʢʠ. 

ʄʘʩʣʘ ʙʝʟ ʧʨʠʩʘʜʦʢ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʤʘʛʥʽʶ, ʣʘʪʫʥʽ, ʙʨʦʥʟʠ, ʤʽʜʽ ʽ 

ʚʫʛʣʝʮʝʚʠʭ ʩʪʘʣʝʡ ʧʨʠ ʣʝʛʢʠʭ ʨʝʞʠʤʘʭ ʨʽʟʘʥʥʷ [6]. ʆʜʥʘʢ ʚʦʥʠ ʤʘʣʦ ʝʬʝʢʪʠʚʥʽ ʧʨʠ 

ʦʙʨʦʙʣʝʥʥʽ ʚʘʞʢʦʦʙʨʦʙʣʶʚʘʥʠʭ ʩʪʘʣʝʡ ʽ ʩʧʣʘʚʽʚ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʚʘʞʢʠʭ ʨʝʞʠʤʘʭ ʨʽʟʘʥʥʷ. 

ʂʣʘʩʠʬʽʢʘʮʽʷ ɿʆʊɿ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʯʦʪʠʨʴʦʭ ʛʨʫʧ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʘʛʨʝʛʘʪʥʠʡ 

ʩʪʘʥ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ɿʆʊɿ: ʟʤʘʱʫʚʘʣʴʥʦ-ʦʭʦʣʦʜʞʫʚʘʣʴʥʽ ʨʽʜʠʥʠ; ʪʚʝʨʜʽ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʤʘʩʪʠʣʘ; ʧʣʘʩʪʠʯʥʽ ʤʘʩʪʠʣʴʥʽ ʤʘʪʝʨʽʘʣʠ; ʛʘʟʠ. 

ɼʦ ʢʣʘʩʠʬʽʢʘʮʽʡʥʦʾ ʛʨʫʧʠ ʪʚʝʨʜʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʘʩʪʠʣ ʦʙôʻʜʥʘʥʦ ʪʘʢʽ 

ʢʣʘʩʠʬʽʢʘʮʽʡʥʽ ʦʟʥʘʢʠ: ʜʦʙʘʚʢʠ ʜʦ ʛʘʟʦʚʠʭ ɿʆʈɿ, ʪʚʝʨʜʽ ʦʨʛʘʥʽʯʥʽ ʩʢʣʘʜʠ, ʤʘʟʽ, ʷʢʽ 

ʥʘʥʦʩʷʪʴ ʥʘ ʧʦʚʝʨʭʥʶ ʽʥʩʪʨʫʤʝʥʪʫ, ʧʣʽʚʢʦʚʽ ʧʦʢʨʠʪʪʷ, ʤʝʪʘʣʦʧʣʘʩʪʠʯʥʽ ʤʘʩʪʠʣʴʥʽ 

ʤʘʪʝʨʽʘʣʠ, ʣʽʜ, ʨʽʜʠʥʠ ʪʘ ʛʘʟʠ ʫ ʪʚʝʨʜʦʤʫ ʩʪʘʥʽ. ɼʦ ʢʣʘʩʠʬʽʢʘʮʽʡʥʦʾ ʛʨʫʧʠ ʧʣʘʩʪʠʯʥʠʭ 

ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚʽʜʥʝʩʝʥʦ ʤʽʥʝʨʘʣʴʥʽ ʪʘ ʩʠʥʪʝʪʠʯʥʽ ʦʣʠʚʠ ʽʟ ʟʘʛʫʩʥʠʢʘʤʠ. ɼʦ 

ʢʣʘʩʠʬʽʢʘʮʽʡʥʦʾ ʛʨʫʧʠ ʛʘʟʽʚ ʚʽʜʥʝʩʝʥʦ ʯʠʩʪʽ ʛʘʟʠ, ʛʘʟʠ ʚ ʩʫʤʽʰʽ ʟ ʯʘʩʪʠʥʢʘʤʠ ʤʘʩʪʠʣ. ɼʦ 

ʢʣʘʩʠʬʽʢʘʮʽʡʥʦʾ ʛʨʫʧʠ ʟʤʘʱʫʚʘʣʴʥʦ-ʦʭʦʣʦʜʞʫʚʘʣʴʥʠʭ ʨʽʜʠʥ ʚʽʜʥʝʩʝʥʦ ʚʦʜʥʽ ɿʆʈ, 

ʝʤʫʣʴʩʽʾ ʪʘ ʚʫʛʣʝʚʦʜʥʝʚʽ ʩʢʣʘʜʠ. 

ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ɿʆʊɿ, ʨʦʟʛʣʷʥʫʪʦ ʦʟʥʘʢʠ, ʪʘ ʧʨʦʚʝʜʝʥʦ ʛʨʫʧʫʚʘʥʥʷ ʜʣʷ 

ʩʢʣʘʜʘʥʥʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ɿʆʊɿ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠ ʨʦʟʨʦʙʣʝʥʥʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ 

ʦʙʨʦʙʣʝʥʥʷ ʤʝʪʘʣʽʚ ʨʽʟʘʥʥʷʤ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ 

1. ʃʘʣʘʟʘʨʦʚʘ ʅ.ʆ. ʇʦʢʨʘʱʝʥʥʷ ʦʙʨʦʙʣʶʚʘʥʦʩʪʽ ʚʠʩʦʢʦʤʽʮʥʦʛʦ ʯʘʚʫʥʫ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʝʨʝʜʦʚʠʱ / ʅ.ʆ. ʃʘʣʘʟʘʨʦʚʘ, ɯ.ɺ. ɼʦʱʝʯʢʽʥʘ, ʄ.ʉ. ʆʨʣʦʚ, 

ʆ.ɺ. ɸʬʘʥʘʩʴʻʚʘ // ɺʽʩʥʠʢ ʍʅɸɼʋ: ʟʙ. ʥʘʫʢ. ʧʨ. ï ʍʘʨʢʽʚ, 2020. ï ɺʠʧ. 91. ï ʉ. 150ï154. 

2. ʂʦʣʝʩʥʽʢʦʚ ɺ.ʆ. ɼʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʟʤʘʱʫʚʘʣʴʥʦ-ʦʭʦʣʦʜʞʫʚʘʣʴʥʠʭ ʨʽʜʠʥ ʥʘ 

ʨʦʙʦʯʽ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʢʦʨʦʟʽʡʥʦʪʨʠʚʢʠʭ ʩʪʘʣʝʡ. ʇʨʦʙʣʝʤʠ ʢʦʨʦʟʽʾ ʪʘ 

ʧʨʦʪʠʢʦʨʦʟʽʡʥʦʛʦ ʟʘʭʠʩʪʫ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ "ʂʆʈʆɿɯʗ-2020". XV Mʽʞʥʘʨ. 

ʢʦʥʬ. ʄʘʪʝʨʽʘʣʠ. 15-16 ʞʦʚʪʥʷ. 2020 ʨ., ʃʴʚʽʚ. 2020. ʉ. 378 ï 382. 

3. ɹʘʣʠʮʴʢʠʡ ʆ. ɯ., ʂʦʣʝʩʥʽʢʦʚ ɺ. ʆ., ɻʘʚʨʠʣʶʢ ʄ. ʈ. ɺʧʣʠʚ ʟʤʘʱʫʚʘʣʴʥʦʾ 

ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʾ ʨʽʜʠʥʠ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʜʫʢʪʽʚ ʨʽʟʘʥʥʷ ʨʦʪʦʨʥʦʾ ʩʪʘʣʽ 38ʍʅ3ʄʌɸ. 

ʌʽʟʠʢʦ-ʭʽʤʽʯʥʘ ʤʝʭʘʥʽʢʘ ʤʘʪʝʨʽʘʣʽʚ. 2018. ʊ. 54, ȥ  5. ʉ. 103ï 107. 

4. ɿʤʘʱʫʚʘʣʴʥʦ-ʦʭʦʣʦʜʞʫʚʘʣʴʥʘ ʨʽʜʠʥʘ ʜʣʷ ʦʙʨʦʙʢʠ ʤʝʪʘʣʽʚ ʨʽʟʘʥʥʷʤ. ʇʘʪ. 

69836, ʋʢʨʘʾʥʘ. C10M 173/02. 20031211305. ɿʘʷʚʣ. 10.12.2003. ʦʧʫʙʣ. 15.09.2004, ʙʶʣ. ȥ  

9. 4 ʩ. 

5. ɼʉʊʋ 3927-99. ʅʘʬʪʦʧʨʦʜʫʢʪʠ. ʈʽʜʠʥʠ ʤʘʩʪʠʣʴʥʦ-ʭʦʣʦʜʠʣʴʥʽ. ʅʦʤʝʥʢʣʘʪʫʨʘ 

ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ. 

6. ɼʉʊʋ 3914-99. ʅʘʬʪʦʧʨʦʜʫʢʪʠ. ʄʘʩʪʠʣʘ ʪʝʭʥʦʣʦʛʽʯʥʽ. ʅʦʤʝʥʢʣʘʪʫʨʘ 

ʧʦʢʘʟʥʠʢʽʚ. 

https://uapatents.com/patents/c10m-173-02


 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɸʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ 

 

 

 

 

 



ʉɽʂʎɯʗ ï ɸɺʊʆʄʆɹɯʃʔʅʀʁ ʊʈɸʅʉʇʆʈʊ 

ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  

çʄʆʃʆɼʔ: ʅɸʋʂɸ ʊɸ ɯʅʅʆɺɸʎɯɰè, 22-24 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. 

132 

ʉɽʂʎɯʗ çɸɺʊʆʄʆɹɯʃʔʅʀʁ ʊʈɸʅʉʇʆʈʊè 

 
ʋɼʂ 629.3.027 
 
ɹʘʨʟʽʦʥ ʆ.ɯ., ʟʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ ʛʨ. 274-21ʩʢ-1 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʃʘʛʦʰʥʘ ʆ.ʆ., ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʘʚʪʦʤʦʙʽʣʽʚ ʪʘ 
ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 
(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 
 

ɼʆʉʃɯɼɾɽʅʅʗ ɼʀʅɸʄɯʏʅʀʍ ʇɸʈɸʄɽʊʈɯɺ 
ɿɸɼʅʔʆɰ ʇɯɼɺɯʉʂʀ ɸɺʊʆʄʆɹɯʃɯɺ 

 
ʈʦʟʨʦʙʢʘ ʥʘʜʽʡʥʦʛʦ ʪʘ ʙʝʟʧʝʯʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ ʧʝʨʝʜʙʘʯʘʻ ʧʦʙʫʜʦʚʫ ʪʘ ʘʥʘʣʽʟ 

ʚʽʜʧʦʚʽʜʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʧʨʦʝʢʪʫʚʘʥʥʷ. ʉʪʘʪʠʯʥʽ 
ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘʢ ʟʚʘʥʠʭ ʧʘʩʠʚʥʠʭ 
ʟʘʩʦʙʽʚ ʙʝʟʧʝʢʠ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʟʘʭʠʩʪʫ ʞʠʪʪʷ ʽ ʟʜʦʨʦʚ'ʷ ʚʦʜʽʷ ʪʘ ʧʘʩʘʞʠʨʽʚ ʘʚʪʦʤʦʙʽʣʷ 
ʚ ʨʘʟʽ ʘʚʘʨʽʾ. ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʽʥʝʨʮʽʡʥʽ ʨʝʤʝʥʽ, ʧʦʜʫʰʢʠ ʙʝʟʧʝʢʠ, ʤ'ʷʢʽ ʝʣʝʤʝʥʪʠ 
ʧʝʨʝʜʥʴʦʾ ʧʘʥʝʣʽ, ʙʝʟʧʝʯʥʽ ʩʢʣʘ, ʝʥʝʨʛʦʧʦʛʣʠʥʘʶʯʽ ʙʘʤʧʝʨʠ, ʨʽʟʥʽ ʝʣʝʤʝʥʪʠ, ʷʢʽ 
ʧʦʩʠʣʶʶʪʴ ʞʦʨʩʪʢʽʩʪʴ ʢʦʨʧʫʩʫ ʘʚʪʦʤʦʙʽʣʷ. 
ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʠʥʘʤʽʯʥʠʭ ʤʦʜʝʣʝʡ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʚʧʣʠʚ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʘʚʪʦʤʦʙʽʣʷ ʥʘ ʡʦʛʦ ʨʫʭ, ʨʦʟʨʦʙʠʪʠ ʝʬʝʢʪʠʚʥʽ ʘʣʛʦʨʠʪʤʠ ʢʝʨʫʚʘʥʥʷ 
ʘʚʪʦʤʦʙʽʣʝʤ ʽ ʨʝʘʣʽʟʫʚʘʪʠ ʾʭ ʫ ʚʠʛʣʷʜʽ ʪʘʢ ʟʚʘʥʠʭ ʟʘʩʦʙʽʚ ʘʢʪʠʚʥʦʾ ʙʝʟʧʝʢʠ. ʅʘ ʚʽʜʤʽʥʫ 
ʚʽʜ ʧʘʩʠʚʥʠʭ, ʟʘʩʦʙʠ ʘʢʪʠʚʥʦʾ ʙʝʟʧʝʢʠ ʢʦʥʪʨʦʣʶʶʪʴ ʨʫʭ ʽ ʚʪʨʫʯʘʶʪʴʩʷ ʚ ʧʨʦʮʝʩ 
ʫʧʨʘʚʣʽʥʥʷ ʘʚʪʦʤʦʙʽʣʝʤ, ʜʦʧʦʤʘʛʘʶʯʠ ʟʥʠʟʠʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʘʚʘʨʽʡʥʠʭ 
ʩʠʪʫʘʮʽʡ ʽ ʤʽʥʽʤʽʟʫʚʘʪʠ ʾʭ ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ. ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʘʥʪʠʙʣʦʢʫʚʘʣʴʥʘ ʽ 
ʘʥʪʠʧʨʦʙʫʢʩʦʚʦʯʥʘ ʩʠʩʪʝʤʠ, ʩʠʩʪʝʤʘ ʢʫʨʩʦʚʦʾ ʩʪʽʡʢʦʩʪʽ, ʝʣʝʢʪʨʦʥʥʘ ʩʠʩʪʝʤʘ ʙʣʦʢʫʚʘʥʥʷ 
ʜʠʬʝʨʝʥʮʽʘʣʘ ʽ ʽʥ. 
ɼʠʥʘʤʽʯʥʽ ʤʦʜʝʣʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʘʢʦʞ ʧʨʠ ʨʦʟʨʦʙʮʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʜʣʷ ʨʽʟʥʠʭ ʪʝʩʪʦʚʠʭ ʩʪʝʥʜʽʚ ʽ ʪʨʝʥʘʞʝʨʽʚ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʩʬʦʨʤʫʚʘʪʠ ʫ ʚʦʜʽʾʚ ʥʝʦʙʭʽʜʥʠʭ 
ʥʘʚʠʯʦʢ ʫʧʨʘʚʣʽʥʥʷ ʘʚʪʦʤʦʙʽʣʝʤ. 
ɸʚʪʦʤʦʙʽʣʴ ʨʦʟʛʣʷʜʘʚʩʷ ʷʢ ʧʨʫʞʥʦ-ʤʘʩʦʚʘ ʩʠʩʪʝʤʘ ʫ ʚʠʛʣʷʜʽ ʧʽʜʨʝʩʦʨʝʥʦʛʦ ʪʚʝʨʜʦʛʦ 

ʪʽʣʘ, ʱʦ ʤʘʻ ʟʘʜʘʥʫ ʤʘʩʫ ʽ ʤʦʤʝʥʪ ʽʥʝʨʮʽʾ. ʇʝʨʝʤʽʱʝʥʥʷ ʽ ʰʚʠʜʢʽʩʪʴ ʘʚʪʦʤʦʙʽʣʷ ʤʘʶʪʴ 
ʧʦ ʰʽʩʪʴ ʢʦʤʧʦʥʝʥʪ (ʜʚʘ ʪʨʠʚʠʤʽʨʥʠʭ ʚʝʢʪʦʨʘ - ʣʽʥʽʡʥʽ ʽ ʢʫʪʦʚʽ ʩʢʣʘʜʦʚʽ). ʇʨʠ ʧʦʙʫʜʦʚʽ 
ʜʠʥʘʤʽʯʥʦʾ ʤʦʜʝʣʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʨʷʜ ʧʨʠʧʫʱʝʥʴ, ʜʣʷ ʩʧʨʦʱʝʥʥʷ. ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ, 
ʟʦʢʨʝʤʘ, ʱʦ ʚʩʽ ʢʦʣʝʩʘ ʤʘʶʪʴ ʥʝʟʘʣʝʞʥʫ ʧʽʜʚʽʩʢʫ ʽ ʤʘʩʫ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʫ 
ʩʠʩʪʝʤʠ ʟʘʣʠʰʘʻʪʴʩʷ ʰʽʩʪʴ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ (ʢʦʦʨʜʠʥʘʪʠ ʮʝʥʪʨʫ ʤʘʩ ʽ ʦʨʽʻʥʪʘʮʽʷ 
ʘʚʪʦʤʦʙʽʣʷ). ɼʘʣʽ ʧʝʨʝʜʙʘʯʘʣʦʩʷ, ʱʦ  ʘʚʪʦʤʦʙʽʣʴ ʥʝ ʩʭʠʣʴʥʠʡ ʜʦ ʜʝʬʦʨʤʘʮʽʡ, ʱʦ 
ʚʠʥʠʢʘʶʪʴ, ʥʘʧʨʠʢʣʘʜ, ʧʨʠ ʧʝʨʝʾʟʜʽ ʯʝʨʝʟ ʧʝʨʝʰʢʦʜʠ, ʪʦʙʪʦ ʭʽʜ ʧʽʜʚʽʩʦʢ ʥʝ ʟʤʽʱʫʚʘʪʠ 
ʚʽʜʥʦʩʥʦ ʮʝʥʪʨʫ ʤʘʩ. ʑʝ ʦʜʥʝ ʩʧʨʦʱʝʥʥʷ - ʨʘʜʽʫʩ ʢʦʣʽʩ ʧʨʠʡʤʘʻʪʴʩʷ ʨʽʚʥʠʤ ʥʫʣʶ, ʪ.ʯ. 
ʢʦʣʝʩʦ ʧʨʠʡʤʘʻʪʴʩʷ ʷʢ ʪʦʯʢʘ ʥʘ ʢʽʥʮʽ ʧʨʫʞʠʥʠ ʧʽʜʚʽʩʢʠ. ʎʝ, ʥʘʧʨʠʢʣʘʜ, ʩʧʨʦʱʫʻ 
ʦʙʯʠʩʣʝʥʥʷ ʢʦʦʨʜʠʥʘʪ ʪʦʯʦʢ ʜʦʪʠʢʫ ʢʦʣʽʩ ʽ ʧʦʚʝʨʭʥʽ ʜʦʨʦʛʠ. ʉʠʩʪʝʤʘ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ 
ʨʽʚʥʷʥʴ, ʱʦ ʦʧʠʩʫʻ ʧʨʫʞʥʦ-ʤʘʩʦʚʫ ʤʦʜʝʣʴ ʘʚʪʦʤʦʙʽʣʷ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ 
ʩʪʘʪʝʯʥʠʭ ʥʝʣʽʥʽʡʥʦʩʪʝʡ ʽ ʧʘʨʘʤʝʪʨʽʚ, ʟʥʘʯʝʥʥʷ ʷʢʠʭ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʣʘʩʪʠʚʦʩʪʷʤʠ 
ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ ʽ ʨʝʣʴʻʬʦʤ ʜʦʨʦʛʠ ʧʽʜ ʢʦʣʝʩʦʤ. ɺʦʥʘ ʜʦʟʚʦʣʷʻ ʚʨʘʭʦʚʫʚʘʪʠ 
ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʨʠʚʫ ʢʦʣʽʩ ʚʽʜ ˇʨʫʥʪʫ, ʚʝʨʪʠʢʘʣʴʥʽ ʦʙʤʝʞʝʥʥʷ ʭʦʜʫ ʧʽʜʚʽʩʦʢ ʽ ʦʪʨʠʤʫʚʘʪʠ 
ʧʘʨʘʤʝʪʨʠ ʢʫʨʩʦʚʦʛʦ ʨʫʭʫ ʟ ʜʦʩʪʘʪʥʴʦʶ ʜʣʷ ʧʨʘʢʪʠʯʥʠʭ ʮʽʣʝʡ ʪʦʯʥʽʩʪʶ.  
 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ 
1. ʉʪʝʣʴʤʘʱʫʢ ɺ. ɺ., ʂʫʟʥʝʮʦʚ ʈ. ʄ., ʄʫʨʦʚʘʥʠʡ ɯ. ʉ., ʃʘʛʦʰʥʘ ʆ. ʆ. ʂʝʨʦʚʘʥʽʩʪʴ ʽ 

ʩʪʽʡʢʽʩʪʴ ʪʨʠʣʘʥʢʦʚʠʭ ʘʚʪʦʧʦʾʟʜʽʚ ʫ ʥʝʫʩʪʘʣʝʥʠʭ ʨʝʞʠʤʘʭ ʨʫʭʫ. ɺʽʩʥʠʢ ʅʘʮʽʦʥʘʣʴʥʦʛʦ 
ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. ɺ 2-ʭ ʯʘʩʪʠʥʘʭ. ʏ. 1. ʂ., ʅʊʋ. 2006, 13, 74ï81.  
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ɹʨʠʥʜʘʢ ʄ.ʇ., ʟʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ ʛʨ. ɸɹ-ɯV-1 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʈʘʟʙʦʡʥʽʢʦʚ ʆ.ʆ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʘʚʪʦʤʦʙʽʣʽʚ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ) 

 

ʆʉʆɹʃʀɺʆʉʊɯ ʇɽʈɽʆɹʃɸɼʅɸʅʅʗ ʇɯɼɺɯʉʂʀ 

ɸɺʊʆʄʆɹɯʃʗ ʂɸʊɽɻʆʈɯɰ ʄ1 

 

ɺʽʜʦʤʦ [1], ʱʦ ʘʚʪʦʤʦʙʽʣʴ ʷʚʣʷʻ ʩʦʙʦʶ ʢʦʣʠʚʘʣʴʥʫ ʩʠʩʪʝʤʫ, ʚ ʷʢʫ ʚʭʦʜʷʪʴ ʽʥʝʨʮʽʡʥʽ, 

ʧʨʫʞʥʽ ʡ ʜʠʩʠʧʘʪʠʚʥʽ ʝʣʝʤʝʥʪʠ. ʇʨʫʞʥʽ ʡ ʜʠʩʠʧʘʪʠʚʥʽ ʝʣʝʤʝʥʪʠ ʩʪʘʥʦʚʣʷʪʴ ʦʩʥʦʚʫ 

ʚʽʙʨʦʟʘʭʠʩʥʦʾ ʩʠʩʪʝʤʠ ʘʚʪʦʤʦʙʽʣʷ. ɺ ʮʶ ʩʠʩʪʝʤʫ ʚʭʦʜʷʪʴ: ʧʽʜʚʽʩʢʘ, ʰʠʥʠ, ʩʠʜʽʥʥʷ ʚʦʜʽʷ 

ʡ ʧʘʩʘʞʠʨʽʚ. ɼʦ ʧʽʜʚʽʩʢʠ ʚʽʜʥʦʩʷʪʴʩʷ ʚʩʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ, ʱʦ ʟ'ʻʜʥʫʶʪʴ ʤʦʩʪʠ 

ʘʙʦ ʦʢʨʝʤʽ ʢʦʣʝʩʘ ʟ ʨʘʤʦʶ ʘʙʦ ʢʫʟʦʚʦʤ. ʇʨʠʟʥʘʯʝʥʥʷʤ ʧʨʫʞʥʦʛʦ ʧʨʠʩʪʨʦʶ ʧʽʜʚʽʩʢʠ ʻ 

ʧʦʤ'ʷʢʰʝʥʥʷ ʫʜʘʨʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʽ ʧʦʰʪʦʚʭʽʚ, ʱʦ ʧʝʨʝʜʘʶʪʴʩʷ ʚʽʜ ʢʦʣʽʩ ʥʘ ʥʝʩʫʯʫ 

ʩʠʩʪʝʤʫ. ɼʝʤʧʬʝʨʥʠʡ ʧʨʠʩʪʨʽʡ ʧʽʜʚʽʩʢʠ ʜʦʟʚʦʣʷʻ ʛʘʩʠʪʠ ʢʦʣʠʚʘʥʥʷ ʢʫʟʦʚʘ ʰʣʷʭʦʤ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʢʦʣʠʚʘʣʴʥʦʾ ʝʥʝʨʛʽʾ ʚ ʪʝʧʣʦʚʫ ʟʘ ʨʘʭʫʥʦʢ ʪʝʨʪʷ. ʅʘʧʨʷʤʥʠʡ ʧʨʠʩʪʨʽʡ 

ʚʠʟʥʘʯʘʻ ʢʽʥʝʤʘʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʝʨʝʤʽʱʝʥʥʷ ʢʦʣʽʩ ʱʦʜʦ ʨʘʤʠ ʘʙʦ ʢʫʟʦʚʘ ʽ ʪʘʢʽ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʝʨʝʜʘʯʫ ʤʽʞ ʥʠʤʠ ʟʫʩʠʣʴ ʽ ʤʦʤʝʥʪʽʚ.  

ɿʘʣʝʞʥʦ ʚʽʜ ʩʠʪʫʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʪʠʧʠ ʧʨʫʞʥʠʭ ʧʨʠʩʪʨʦʾʚ (ʨʠʩ. 1), ʷʢʽ 

ʤʘʶʪʴ ʨʽʟʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ɿʘʟʚʠʯʘʡ, ʫ ʧʽʜʚʽʩʢʘʭ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʤʝʪʘʣʽʯʥʽ ʧʨʫʞʥʽ ʧʨʠʩʪʨʦʾ. ʇʨʠ ʮʴʦʤʫ, ʮʝ ʙʫʜʝ ʘʙʦ ʣʠʩʪʦʚʘ ʨʝʩʦʨʘ ʘʙʦ ʛʚʠʥʪʦʚʘ ʧʨʫʞʠʥʘ. 

ɰʭ ʧʦʨʽʚʥʷʣʴʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣ. 1 [2]. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʊʠʧʠ ʧʨʫʞʥʠʭ ʧʨʠʩʪʨʦʾʚ 

 

ɸʚʪʦʤʦʙʽʣʴʥʽ ʧʨʫʞʠʥʠ ʟʘʭʠʱʘʶʪʴ ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ ʚʽʜ ʚʘʞʢʠʭ ʥʘʩʣʽʜʢʽʚ ʧʽʩʣʷ 

ʧʦʧʘʜʘʥʥʷ ʥʘ ʥʝʨʽʚʥʽʩʪʴ. ɺʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʢʦʤʧʣʝʢʩ ʚʠʪʢʽʚ ʧʝʚʥʦʛʦ ʜʽʘʤʝʪʨʘ 

ʪʘ ʜʦʚʞʠʥʠ. ɺʠʛʦʪʦʚʣʷʶʪʴʩʷ ʽʟ ʩʪʘʣʽ. ʏʠʤ ʚʠʪʢʽʚ ʙʽʣʴʰʝ ï ʪʠʤ ʝʣʘʩʪʠʯʥʽʩʪʴ ʤʝʥʰʝ. 

ʇʝʨʝʚʘʛʠ ʧʨʫʞʠʥ ʚ ʪʦʤʫ, ʱʦ ʚʦʥʠ ʧʨʦʩʪʽ ʚ ʟʘʤʽʥʽ, ʜʦʚʛʦʚʽʯʥʽ, ʽ ʜʦʙʨʝ ʧʦʢʘʟʫʶʪʴ ʩʝʙʝ ʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ.  

ʈʝʩʦʨʠ ʻ ʦʜʥʠʤ ʟ ʚʘʨʽʘʥʪʽʚ ʭʦʜʦʚʦʾ ʯʘʩʪʠʥʠ ʤʝʭʘʥʽʯʥʦʛʦ ʪʠʧʫ. ɰʾ ʚʽʜ ʧʨʫʞʠʥ ʚʽʜʨʽʟʥʷʻ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʩʦʨ ʣʠʩʪʦʚʦʛʦ ʪʠʧʫ ʷʢ ʧʨʫʞʥʽ ʝʣʝʤʝʥʪʠ. ʂʦʥʩʪʨʫʢʮʽʷ ʨʝʩʦʨʠ ʚʢʣʶʯʘʻ ʚ 

ʩʝʙʝ ʩʪʘʣʝʚʽ ʣʠʩʪʠ ʨʽʟʥʦʾ ʜʦʚʞʠʥʠ, ʷʢʽ ʬʽʢʩʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʩʦʙʣʠʚʠʭ ʭʦʤʫʪʽʚ. ʋ 

ʮʝʥʪʨʽ ʨʝʩʦʨʠ ʢʨʽʧʣʷʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʦ ʤʦʩʪʫ. ʆʜʥʦʶ ʟ ʧʝʨʝʚʘʛ ʻ ʪʝ, ʱʦ ʟʘ ʨʘʭʫʥʦʢ 

ʪʝʨʪʷ ʦʜʥʘ ʦʙ ʦʜʥʫ ʚʦʥʠ ʘʤʦʨʪʠʟʫʶʪʴ ʢʦʣʠʚʘʥʥʷ, ʪʦʤʫ ʚ ʪʘʢʠʭ ʫʤʦʚʘʭ ʤʦʞʥʘ 

ʚʽʜʤʦʚʠʪʠʩʴ ʚʽʜ ʘʤʦʨʪʠʟʘʪʦʨʽʚ (ʦʢʨʽʤ ʤʦʥʦʨʝʩʦʨ). ɿʘʩʪʦʩʫʚʘʥʥʷ ʨʝʩʦʨ ʜʦʟʚʦʣʷʻ 

ʚʽʜʤʦʚʠʪʠʩʷ ʚʽʜ ʚʢʣʶʯʝʥʥʷ ʚ ʢʦʤʧʦʥʦʚʢʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʚʪʫʣʦʢ, ʰʪʘʥʛ (ʨʝʘʢʪʠʚʥʠʭ), 

ʚʘʞʝʣʽʚ ʽ ʪʦʤʫ ʧʦʜʽʙʥʠʭ ʝʣʝʤʝʥʪʽʚ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʚʩʽ ʧʣʶʩʠ ʪʘʢʦʾ ʧʽʜʚʽʩʢʠ, ʻ ʚʝʣʠʢʽ ʥʝʜʦʣʽʢʠ, ʘ ʩʘʤʝ: ʜʦʩʠʪʴ ʥʝ ʚʝʣʠʢʠʡ 

ʚʝʨʪʠʢʘʣʴʥʠʡ ʭʽʜ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʨʫʞʠʥʘʤʠ, ʨʝʩʦʨʠ ʜʦʩʠʪʴ ʰʚʠʜʢʦ ʧʨʦʩʽʜʘʶʪʴ, ʧʦʪʨʽʙʥʝ 
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ʚʯʘʩʥʝ ʟʤʘʱʝʥʥʷ ʪʘ ʦʯʠʱʝʥʥʷ ʾʭ ʚʽʜ ʨʽʟʥʦʛʦ ʩʤʽʪʪʷ ʘʜʞʝ ʚʦʥʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʢʨʠʧʫ ʽ 

ʙʣʦʢʫʚʘʥʥʷ ʨʝʩʦʨʥʠʭ ʣʠʩʪʽʚ, ʱʦ ʪʷʛʥʝ ʟʘ ʩʦʙʦʶ ʙʣʦʢʫʚʘʥʥʷ ʧʽʜʚʽʩʢʠ, ʢʦʣʠ ʝʥʝʨʛʽʾ ʫʜʘʨʫ 

ʚʽʜ ʜʝʬʝʢʪʫ ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ ʤʦʞʝ ʙʫʪʠ ʥʝʜʦʩʪʘʪʥʴʦʶ ʜʣʷ ʧʦʜʦʣʘʥʥʷ ʝʥʝʨʛʽʾ ʪʝʨʪʷ, 

ʱʦ ʜʽʻ ʚ ʨʝʩʦʨʽ, ʪʘ ʾʾ ʧʦʪʝʥʮʽʡʥʦʾ ʝʥʝʨʛʽʾ. 

 
ʊʘʙʣʠʮʷ 1 

ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʣʠʩʪʦʚʦʾ ʨʝʩʦʨʠ ʽ ʛʚʠʥʪʦʚʦʾ ʧʨʫʞʠʥʠ 
 ʃʠʩʪʦʚʘ ʨʝʩʦʨʘ ɻʚʠʥʪʦʚʘ ʧʨʫʞʠʥʘ 

ɺ
ʣ
ʘ
ʩ
ʪ
ʠ
ʚ
ʦ
ʩ
ʪ
ʽ

 

ï ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʷʢʦʩʪʽ ʚʘʞʝʣʽʚ 
ʧʽʜʚʽʩʢʠ; 
ï ʚʘʨʽʘʥʪʠ ʦʜʥʦ-ʣʠʩʪʦʚʠʭ ʘʙʦ ʙʘʛʘʪʦ ʣʠʩʪʦʚʠʭ 
ʨʝʩʦʨ; 
ï ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ, ʪʝʨʪʷ. 

ï ʤʦʞʣʠʚʝ ʨʦʟʤʽʱʝʥʥʷ ʘʤʦʨʪʠʟʘʪʦʨʽʚ ʚʩʝʨʝʜʠʥʽ 
ʧʨʫʞʠʥ; 
ï ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʷʛʥʝʥʥʷ ʧʨʦʛʨʝʩʠʚʥʦʾ 
ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʦʾ ʢʨʠʚʦʾ ʯʝʨʝʟ ʚʽʜʧʦʚʽʜʥʫ 
ʛʝʦʤʝʪʨʽʶ ʧʨʫʞʠʥ. 

ʇ
ʝ
ʨ
ʝ
ʚ
ʘ
ʛ
ʠ

 

ï ʷʢʽʩʥʘ ʧʝʨʝʜʘʯʘ ʩʠʣ ʥʘ ʰʘʩʽ; 
ï ʥʠʟʴʢʘ ʚʘʨʪʽʩʪʴ. 

ï ʚʝʣʠʢʠʡ ʚʠʙʽʨ ʢʦʥʬʽʛʫʨʘʮʽʡ; 
ï ʥʠʟʴʢʘ ʚʘʨʪʽʩʪʴ; 
ï ʚʽʜʩʫʪʥʽʩʪʴ ʚʥʫʪʨʽʰʥʴʦʛʦ ʜʝʤʧʬʫʚʘʥʥʷ; 
ï ʢʦʤʧʘʢʪʥʘ; 
ï ʣʝʛʢʘ; 
ï ʥʝ ʧʦʪʨʝʙʫʻ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

ʅ
ʝ
ʜ
ʦ
ʣ
ʽ
ʢ

ʠ
 

ï ʧʦʪʨʝʙʘ ʚ ʪʝʭʥʽʯʥʦʤʫ ʦʙʩʣʫʛʦʚʫʚʘʥʽ; 
ï ʥʝʛʘʪʠʚʥʠʡ ʚʣʠʚ ʬʨʠʢʮʽʡʥʦʛʦ ʜʝʤʧʬʫʚʘʥʥʷ; 
ï ʰʫʤʥʽʩʪʴ. 

ï ʜʣʷ ʚʘʞʝʣʽʚ ʧʽʜʚʽʩʢʠ ʧʦʪʨʽʙʥʽ ʜʦʜʘʪʢʦʚʽ ʝʣʝʤʝʥʪʠ; 
ï ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʘ ʢʨʠʚʘ ʧʨʫʞʠʥʠ ʣʽʥʽʡʥʘ. 

 
ɿʚʘʞʘʶʯʠ ʥʘ ʟʘʟʥʘʯʝʥʝ, ʧʨʦʧʦʥʫʻʪʴʩʷ ʧʝʨʝʦʙʣʘʜʥʘʥʥʷ ʧʽʜʚʽʩʢʠ ʘʚʪʦʤʦʙʽʣʷ ʢʘʪʝʛʦʨʽʾ 

ʄ1, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʟʘʤʽʥʫ ʣʠʩʪʦʚʠʭ ʨʝʩʦʨ ʥʘ ʛʚʠʥʪʦʚʽ ʧʨʫʞʠʥʠ (ʨʠʩ. 2). 
 

    
 ʘ ʙ 

ʘ ï ʜʦ ʧʝʨʝʦʙʣʘʜʥʘʥʥʷ; ʙ ï ʧʽʩʣʷ ʧʝʨʝʦʙʣʘʜʥʘʥʥʷ 
ʈʠʩʫʥʦʢ 2 ï ʇʽʜʚʽʩʢʘ ʘʚʪʦʤʦʙʽʣʷ ʢʘʪʝʛʦʨʽʾ ʄ1 

 
ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʨʫʞʠʥʘ ʥʝ ʚ ʟʤʦʟʽ ʫʪʨʠʤʫʚʘʪʠ ʧʦʟʜʦʚʞʥʽ ʪʘ ʧʦʧʝʨʝʯʥʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. ʊʦʤʫ, ʜʦ ʧʽʜʚʽʩʢʠ ʘʚʪʦʤʦʙʽʣʷ ʙʫʣʠ ʚʩʪʘʥʦʚʣʝʥʽ ʜʦʜʘʪʢʦʚʽ çɸ-ʧʦʜʽʙʥʽè 
ʚʘʞʝʣʽ (ʜʣʷ ʩʧʨʠʡʥʷʪʪʷ ʧʦʟʜʦʚʞʥʽʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʥʘʧʨʠʢʣʘʜ, ʧʨʠ ʨʦʟʛʦʥʽ ʘʙʦ 
ʛʘʣʴʤʫʚʘʥʥʽ) ʽ ʪʷʛʫ ʇʘʥʘʨʘ (ʜʣʷ ʩʧʨʠʡʥʷʪʪʷ ʧʦʧʝʨʝʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʥʘʧʨʠʢʣʘʜ, ʧʨʠ 
ʟʤʽʥʽ ʥʘʧʨʷʤʢʫ ʨʫʭʫ). ʂʨʽʤ ʪʦʛʦ, ʘʤʦʨʪʠʟʘʪʦʨʠ ʚʩʪʘʥʦʚʣʝʥʦ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʚʦʥʠ 
ʤʘʢʩʠʤʘʣʴʥʦ ʝʬʝʢʪʠʚʥʦ ʛʘʩʠʣʠ ʧʦʧʝʨʝʯʥʽ ʢʦʣʠʚʘʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʧʨʠ ʧʦʚʦʨʦʪʽ ʘʙʦ ʧʽʜ 
ʯʘʩ ʜʦʣʘʥʥʷ ʜʦʨʦʞʥʽʭ ʟʙʫʨʝʥʴ). 
 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ 
1. ʉʘʭʥʦ ɺ. ʇ., ʇʦʣʷʢʦʚ ɺ. ʄ., ʂʦʩʪʝʥʢʦ ɸ. ɺ. ʪʘ ʽʥ. ɽʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ : ʥʘʚʯ. ʧʦʩʽʙ. ʜʣʷ ʩʪʫʜʝʥʪʽʚ ɺʅɿ ʥʘʧʨʷʤʽʚ ʧʽʜʛʦʪ. 
çʄʘʰʠʥʦʙʫʜʫʚʘʥʥʷè ʪʘ çɸʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪè : ʚ 3 ʯ. ʏ. 2. : ʇʣʘʚʥʽʩʪʴ ʭʦʜʫ ʪʘ 
ʧʨʦʭʽʜʥʽʩʪʴ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ / ʇʨʠʚʘʪ. ɺʅɿ çɼʦʥʝʮʴʢʘ ʘʢʘʜʝʤʽʷ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ 
ʪʨʘʥʩʧʦʨʪʘè. ɼʦʥʝʮʴʢ : ʅʦʫʣʽʜʞ, ɼʦʥʝʮ. ʚʽʜ-ʥʷ, 2014. 353 ʩ. 

2. Bosch Automotive Handbook / Reif K., Dietsche K. H. & others. 9th Edition. Karlsruhe 
: Robert Bosch GmbH, 2014. 1544 p.  
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ʋɼʂ 629.113 
 
ɻʫʙʘʨʻʚ ɼ.ɼ., ʘʩʧʽʨʘʥʪ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 274 ɸʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʇʦʣʷʢʦʚ ɺ. ʄ., ʢ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʘʚʪʦʤʦʙʽʣʽʚ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ) 
 

ɸʂʊʀɺʅɽ ʂɽʈʋɺɸʅʅʗ ʂʋʊɸʄʀ ʉʍʆɼɾɽʅʅʗ ɿɸɼʅɯʍ ʂʆʃɯʉ 

ʃɽɻʂʆɺʆɻʆ ɸɺʊʆʄʆɹɯʃʗ 

 
ɸʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ ʥʝʚʽʜôʻʤʥʘ ʯʘʩʪʠʥʘ ʩʫʯʘʩʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ. ʈʘʟʦʤ ʟ ʪʠʤ 

ʘʚʪʦʤʦʙʽʣʴʥʽ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ ʻ ʟʘʩʦʙʠ ʧʽʜʚʠʱʝʥʦʾ ʥʝʙʝʟʧʝʢʠ. ʊʦʤʫ ʫ ʚʩʽʭ ʢʨʘʾʥʘʭ 
ʩʚʽʪʫ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʘʚʪʦʤʦʙʽʣʽʟʘʮʽʾ ʚʝʜʫʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ 
ʙʝʟʧʝʢʠ ʘʚʪʦʤʦʙʽʣʷ. ʎʽ ʨʦʙʦʪʠ ʚʝʜʫʪʴʩʷ ʟʘ ʜʚʦʤʘ ʥʘʧʨʷʤʢʘʤʠ: ʧʝʨʰʠʡ, ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ 
ʫʥʠʢʥʝʥʥʷ ʜʦʨʦʞʥʴʦ-ʪʨʘʥʩʧʦʨʪʥʦʾ ʧʨʠʛʦʜʠ; ʜʨʫʛʠʡ ï ʥʘ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʠʞʝʥʥʷ 
ʪʷʞʢʦʩʪʽ ʾʾ ʥʘʩʣʽʜʢʽʚ.  
ɺ ʘʚʪʦʤʦʙʽʣʝʙʫʜʫʚʘʥʥʽ (ʥʘʧʨʠʢʣʘʜ, ʚʠʨʦʙʥʠʢʠ ʘʚʪʦʤʦʙʽʣʽʚ Honda, Toyota, Mazda, 

Nissan, General Motors, Renault, BMW ʪʦʱʦ) ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʠʩʪʝʤʫ 
ʚʩʝʢʦʣʽʩʥʦʛʦ ʢʝʨʫʚʘʥʥʷ 4WS (For-wheel-steered), ʱʦ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʢʦʣʝʩʘʤʠ 
ʟʘʜʥʴʦʾ ʦʩʽ ʟʘ ʧʝʚʥʠʤ ʘʣʛʦʨʠʪʤʦʤ (ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʝʨʫʶʯʦʛʦ ʚʧʣʠʚʫ ʚʦʜʽʷ ʪʘ ʰʚʠʜʢʦʩʪʽ 
ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʷ). ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʧʦʢʘʟʥʠʢʠ ʤʘʥʝʚʨʝʥʦʩʪʽ ʘʚʪʦʤʦʙʽʣʷ 
(ʧʨʠ ʧʘʨʢʫʚʘʥʥʽ ʘʙʦ ʨʦʟʚʦʨʦʪʽ ʚ ʩʪʠʩʣʠʭ ʤʽʩʴʢʠʭ ʫʤʦʚʘʭ), ʘ ʪʘʢʦʞ ʩʪʽʡʢʦʩʪʽ ʪʘ 
ʢʝʨʦʚʘʥʦʩʪʽ ʘʚʪʦʤʦʙʽʣʷ ʥʘ ʚʠʩʦʢʠʭ ʰʚʠʜʢʦʩʪʷʭ [1]. ʇʨʦʪʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ 
ʚʩʝʢʦʣʽʩʥʦʛʦ ʢʝʨʫʚʘʥʥʷ 4WS ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʽʥʪʝʛʨʘʮʽʻʶ ʚ ʟʘʜʥʶ ʧʽʜʚʽʩʢʫ ʩʠʩʪʝʤʠ 
ʨʫʣʴʦʚʦʛʦ ʢʝʨʫʚʘʥʥʷ, ʱʦ ʟʙʽʣʴʰʫʻ ʾʾ ʚʘʨʪʽʩʪʴ. ʇʨʠ ʮʴʦʤʫ ʣʽʚʝ ʪʘ ʧʨʘʚʝ ʢʦʣʝʩʦ ʟʘʜʥʴʦʾ ʦʩʽ 
ʧʦʚʝʨʪʘʶʪʴʩʷ ʚ ʦʜʥʦʤʫ ʥʘʧʨʷʤʢʫ. ʈʘʟʦʤ ʟ ʪʠʤ, ʪʘʢʽ ʩʠʩʪʝʤʠ ʤʘʶʪʴ ʩʫʪʪʻʚʠʡ ʧʦʪʝʥʮʽʘʣ ʫ 
ʚʜʦʩʢʦʥʘʣʝʥʽ, ʦʩʦʙʣʠʚʦ ʚ ʫʤʦʚʘʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʰʘʩʽ ʝʣʝʢʪʨʦʥʥʠʭ ʮʠʬʨʦʚʠʭ ʩʠʩʪʝʤ 
ʢʝʨʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʝʤ X-by-Wire. 
ʉʫʪʪʻʚʠʡ ʧʦʪʝʥʮʽʘʣ ʫ ʧʽʜʚʠʱʝʥʥʽ ʨʽʚʥʷ ʘʢʪʠʚʥʦʾ ʙʝʟʧʝʢʠ ʘʚʪʦʤʦʙʽʣʷ ʤʘʶʪʴ ʩʠʩʪʝʤʠ 

ʘʢʪʠʚʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʩʭʦʜʞʝʥʥʷʤ ʢʦʣʽʩ. ɺ ʘʚʪʦʤʦʙʽʣʝʙʫʜʫʚʘʥʥʷ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 
ʪʘʢ ʟʚʘʥʝ ʧʘʩʠʚʥʝ ʢʝʨʫʚʘʥʥʷ ʩʭʦʜʞʝʥʥʷʤ ʢʦʣʽʩ, ʷʢ ʧʝʨʝʜʥʴʦʾ, ʪʘʢ ʽ ʟʘʜʥʴʦʾ ʧʽʜʚʽʩʦʢ 
ʘʚʪʦʤʦʙʽʣʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʦʛʦ ʤʝʪʦʜʫ ʚʠʩʫʚʘʻ ʧʝʨʝʜ ʢʦʥʩʪʨʫʢʪʦʨʘʤʠ ʟʘʚʜʘʥʥʷ 
ʨʦʟʨʦʙʢʠ ʩʢʣʘʜʥʠʭ ʤʝʭʘʥʽʯʥʠʭ ʩʠʩʪʝʤ, ʥʘʧʨʠʢʣʘʜ, ʙʘʛʘʪʦʚʘʞʽʣʴʥʠʭ ʧʽʜʚʽʩʦʢ ʟ 
ʝʣʘʩʪʦʢʽʥʝʤʘʪʠʯʥʠʤʠ ʟʚ'ʷʟʢʘʤʠ. ʇʨʦʪʝ ʜʣʷ ʙʝʟʧʝʢʠ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʷ ʧʦʜʽʙʥʝ 
ʨʝʛʫʣʶʚʘʥʥʷ ʥʝʜʦʩʪʘʪʥʻ. ʆʯʝʚʠʜʥʦ, ʱʦ ʜʣʷ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤʠ ʘʢʪʠʚʥʦʾ ʙʝʟʧʝʢʠ 
ʘʚʪʦʤʦʙʽʣʷ ʥʝʦʙʭʽʜʥʦ ʙʝʟʧʝʨʝʨʚʥʝ ʘʢʪʠʚʥʝ ʢʝʨʫʚʘʥʥʷ ʢʫʪʘʤʠ ʩʭʦʜʞʝʥʥʷ ʟʘʜʥʽʭ ʢʦʣʽʩ.  
ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘ ʢʘʬʝʜʨʽ ʘʚʪʦʤʦʙʽʣʽʚ ʅʊʋ ʧʨʦʚʦʜʠʣʠʩʴ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ 

ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʷ ʟ ʚʩʝʢʦʣʽʩʥʠʤ ʢʝʨʫʚʘʥʥʷʤ, ʚ ʭʦʜʽ ʷʢʠʭ, ʩʪʚʦʨʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ 
ʘʚʪʦʤʦʙʽʣʴ. ʊʦʤʫ ʧʦʜʘʣʴʰʘ ʨʦʙʦʪʘ ʙʫʜʝ ʧʨʦʜʦʚʞʝʥʥʷʤ ʟʘʟʥʘʯʝʥʦʛʦ ʥʘʧʨʷʤʢʫ 
ʜʦʩʣʽʜʞʝʥʥʷ. ʇʣʘʥʫʻʪʴʩʷ ʨʦʟʨʦʙʠʪʠ ʘʣʛʦʨʠʪʤ ʢʝʨʫʚʘʥʥʷ ʟʤʽʥʦʶ ʢʫʪʽʚ ʩʭʦʜʞʝʥʥʷ ʟʘʜʥʽʭ 
ʢʦʣʽʩ ʟ ʜʚʦʤʘ ʦʢʨʝʤʠʤʠ ʨʝʛʫʣʷʪʦʨʘʤʠ ʢʫʪʽʚ ʩʭʦʜʞʝʥʥʷ, ʱʦ ʽʥʪʝʛʨʦʚʘʥʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ 
ʣʽʚʫ ʪʘ ʧʨʘʚʫ ʥʝʟʘʣʝʞʥʽ ʧʽʜʚʽʩʢʠ. ɿʘʟʥʘʯʝʥʠʡ ʧʽʜʭʽʜ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʤʽʥʶʚʘʪʠ ʢʫʪʠ 
ʩʭʦʜʞʝʥʥʷ ʟʘʜʥʴʦʛʦ ʣʽʚʦʛʦ ʪʘ ʧʨʘʚʦʛʦ ʢʦʣʽʩ ʟ ʨʽʟʥʠʤʠ ʢʫʪʘʤʠ, ʷʢ ʧʦ ʤʦʜʫʣʶ ʪʘʢ ʽ ʟʘ 
ʥʘʧʨʷʤʢʦʤ. ʌʘʢʪʠʯʥʦ ʮʝ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʷʢ ʨʝʘʣʽʟʫʚʘʪʠ ʧʽʜʨʫʣʶʚʘʥʥʷ ʟʘʜʥʽʭ ʢʦʣʽʩ 
(ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʩʪʽʡʢʦʩʪʽ), ʪʘʢ ʽ ʟʤʽʥʶʚʘʪʠ ʾʭ ʢʫʪʠ ʩʭʦʜʞʝʥʥʷ ʧʽʜʯʘʩ ʛʘʣʴʤʫʚʘʥʥʷ (ʜʣʷ 
ʟʤʝʥʰʝʥʥʷ ʛʘʣʴʤʽʚʥʦʛʦ ʰʣʷʭʫ). ɿ ʦʛʣʷʜʫ ʥʘ ʟʘʟʥʘʯʝʥʝ, ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʥʘʧʨʷʤʢʫ 
ʘʢʪʠʚʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʢʫʪʘʤʠ ʩʭʦʜʞʝʥʥʷ ʟʘʜʥʽʭ ʢʦʣʽʩ ʣʝʛʢʦʚʦʛʦ ʘʚʪʦʤʦʙʽʣʷ, ʻ 
ʘʢʪʫʘʣʴʥʠʤʠ. 
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ɼʘʮʝʥʢʦ ɺ.ɯ., ʟʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ ʛʨ. 274-22-1 

ʐʫʪʦʚ ɺ.ʆ., ʟʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ ʛʨ. 274-22-1 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʂʨʽʚʜʘ ɺ.ɺ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʘʚʪʦʤʦʙʽʣʽʚ ʪʘ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʅɸ ʐʃʗʍʋ ɼʆ ʄɸʁɹʋʊʅʔʆɻʆ. ɯʅʅʆɺɸʎɯɰ ɺ ɸɺʊʆʄʆɹɯʃʔʅɯʁ ɯʅɼʋʉʊʈɯɰ 

 

ɯʩʪʦʨʽʷ ʘʚʪʦʤʦʙʽʣʴʥʦʾ ʽʥʜʫʩʪʨʽʾ. ɺ ʩʝʨʝʜʠʥʽ XIX ʩʪʦʣʽʪʪʷ ʚʠʥʘʭʽʜʥʠʢʽʚ ʪʘ ʽʥʞʝʥʝʨʽʚ 

ʧʦʯʘʣʦ ʮʽʢʘʚʠʪʠ ʩʪʚʦʨʝʥʥʷ ʧʨʠʩʪʨʦʶ, ʱʦ ʩʘʤʦʩʪʽʡʥʦ ʨʫʭʘʻʪʴʩʷ. ʋ 1885 ʨ., ʂʘʨʣ ɹʝʥʮ 

ʧʨʝʜʩʪʘʚʠʚ ʩʚʽʪʦʚʽ ʩʚʽʡ "ʄʦʪʦʨʚʘʛʦʥ" ï ʧʝʨʰʠʡ ʘʚʪʦʤʦʙʽʣʴ, ʱʦ ʧʨʘʮʶʻ ʥʘ ʙʝʥʟʠʥʽ [1]. 

ʈʝʚʦʣʶʮʽʷ ʄʘʩʦʚʦʛʦ ɺʠʨʦʙʥʠʮʪʚʘ. ʅʘ ʧʦʯʘʪʢʫ XX ʩʪʦʣʽʪʪʷ ɻʝʥʨʽ ʌʦʨʜ ʨʦʟʧʦʯʘʚ 

ʨʝʚʦʣʶʮʽʶ ʚ ʘʚʪʦʤʦʙʽʣʴʥʽʡ ʚʠʨʦʙʥʠʯʦʩʪʽ, ʚʧʨʦʚʘʜʞʫʶʯʠ ʢʦʥʮʝʧʮʽʶ ʣʽʥʽʡʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ. ʎʝ ʟʥʠʟʠʣʦ ʚʘʨʪʽʩʪʴ ʘʚʪʦʤʦʙʽʣʽʚ ʪʘ ʟʨʦʙʠʣʦ ʾʭ ʙʽʣʴʰ ʜʦʩʪʫʧʥʠʤʠ ʜʣʷ 

ʛʨʦʤʘʜʩʴʢʦʩʪʽ. 

ɽʨʘ ʊʝʭʥʦʣʦʛʽʯʥʠʭ ɯʥʥʦʚʘʮʽʡ. ʇʽʩʣʷ ɼʨʫʛʦʾ ʩʚʽʪʦʚʦʾ ʚʽʡʥʠ, ʘʚʪʦʤʦʙʽʣʴʥʘ ʽʥʜʫʩʪʨʽʷ 

ʧʝʨʝʞʠʣʘ ʙʫʨʭʣʠʚʠʡ ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ: ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʣʝʢʪʨʦʥʽʢʠ, ʨʦʟʚʠʪʦʢ ʙʝʟʧʝʢʠ 

ʪʘ ʩʪʘʥʜʘʨʪʠʟʘʮʽʷ ʚʠʨʦʙʥʠʮʪʚʘ [1]-[4]. 

ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʛʘʣʫʟʽ. ɿʘʨʘʟ ʛʣʦʙʘʣʴʥʠʡ ʨʠʥʦʢ ʧʨʦʜʘʞ ʘʚʪʦʤʦʙʽʣʽʚ ʫ ɭʉ ʫ ʪʨʘʚʥʽ 

2023 ʨ. ʟʨʦʩʣʠ ʥʘ 18,5 % ï ʜʦ 939 ʪʠʩ. ʦʜ. ʋʩʽ ʥʘʡʙʽʣʴʰʽ ʨʠʥʢʠ ɭʉ ʫ ʪʨʘʚʥʽ ʧʦʢʘʟʘʣʠ 

ʚʧʝʚʥʝʥʝ ʟʨʦʩʪʘʥʥʷ ʧʨʦʜʘʞʽʚ: ʫ ʅʽʤʝʯʯʠʥʽ ʚʦʥʦ ʩʪʘʥʦʚʠʣʦ 19,2 %, ʚ ɯʪʘʣʽʾ ï 15,2 %, ʫ 

ʌʨʘʥʮʽʾ ï 14,8 %, ʚ ɯʩʧʘʥʽʾ ï 8,3 %. ɿʘʛʘʣʦʤ ʧʨʦʜʘʞʽ ʘʚʪʦʤʦʙʽʣʽʚ ʫ ɭʚʨʦʩʦʶʟʽ ʫ ʩʽʯʥʽ-

ʪʨʘʚʥʽ ʟʙʽʣʴʰʠʣʠʩʷ ʥʘ 18 % ʱʦʜʦ ʘʥʘʣʦʛʽʯʥʦʛʦ ʧʝʨʽʦʜʫ 2022 ʨ. ï ʜʦ 4,4 ʤʣʥ, ʫ ɭʚʨʦʧʽ 

ʟʘʛʘʣʦʤ ï ʥʘ 17,4 %, ʜʦ 5,324 ʤʣʥ. 

ʊʦʧ-ʇʨʦʜʫʢʮʽʷ. ʅʘ 2022-2023 ʨ. ʢʽʣʴʢʘ ʥʘʡʙʽʣʴʰʠʭ ʘʚʪʦʚʠʨʦʙʥʠʢʽʚ ʫ ʩʚʽʪʽ ʚʢʣʶʯʘʻ: 

1. Volkswagen AG ï $318,32 ʤʣʨʜ. 

2. Toyota Motor Corporation ï $286,15 ʤʣʨʜ. 

3. Stellantis N.V. ï $200,92 ʤʣʨʜ. 

4. Ford Motor Company ï $169,82 ʤʣʨʜ. 

5. General Motors Company ï $169,73 ʤʣʨʜ. 

ɺʘʞʣʠʚʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʮʝʡ ʩʧʠʩʦʢ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʦʢʫ ʪʘ 

ʧʨʦʜʘʞʽʚ ʢʦʤʧʘʥʽʡ. 

ɿʝʣʝʥʘ ɽʚʦʣʶʮʽʷ: ɽʣʝʢʪʨʠʯʥʽ ɸʚʪʦʤʦʙʽʣʽ. ɿʘ ʦʩʪʘʥʥʽ ʨʦʢʠ, ʝʣʝʢʪʨʠʯʥʽ ʘʚʪʦʤʦʙʽʣʽ 

ʩʪʘʣʠ ʥʝ ʪʽʣʴʢʠ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʜʦʩʷʛʥʝʥʥʷʤ, ʘʣʝ ʽ ʩʠʤʚʦʣʦʤ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʚ 

ʘʚʪʦʤʦʙʽʣʴʥʽʡ ʽʥʜʫʩʪʨʽʾ. ʂʽʣʴʢʘ ʚʝʣʠʢʠʭ ʚʠʨʦʙʥʠʢʽʚ ʘʢʪʠʚʥʦ ʚʧʨʦʚʘʜʞʫʶʪʴ ʝʣʝʢʪʨʠʯʥʽ 

ʤʦʜʝʣʽ, ʚʟʷʚʰʠ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʝʢʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ ʽ ʟʘʙʝʟʧʝʯʫʶʯʠ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ 

ʜʣʷ ʚʣʘʩʥʠʢʽʚ ʪʘ ʛʣʦʙʘʣʴʥʦʛʦ ʨʠʥʢʫ. ʅʘʧʨʠʢʣʘʜ: ʢʦʤʧʘʥʽʷ Tesla, ʟʘʩʥʦʚʘʥʘ ɯʣʦʥʦʤ 

ʄʘʩʢʦʤ, ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʨʦʟʚʠʪʢʫ ʨʠʥʢʫ ʝʣʝʢʪʨʠʯʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ [5]. ɰʭ ʤʦʜʝʣʽ, 

ʪʘʢʽ ʷʢ Tesla Model S, Model 3, Model X, ʽ Model Y, ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʚʠʩʦʢʦʶ ʜʘʣʴʥʽʩʪʶ 

ʾʟʜʠ, ʰʚʠʜʢʽʩʪʶ ʟʘʨʷʜʞʝʥʥʷ ʪʘ ʽʥʥʦʚʘʮʽʡʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʪʘʢʠʤʠ ʷʢ ʘʚʪʦʧʽʣʦʪ. 

Nissan Leaf ʻ ʦʜʥʠʤ ʟ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʝʣʝʢʪʨʠʯʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʥʘ ʩʚʽʪʽ. ɺʽʥ 

ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʜʦʩʪʫʧʥʽʩʪʶ ʪʘ ʥʝʚʝʣʠʢʠʤʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤʠ ʚʠʪʨʘʪʘʤʠ, ʘ ʡʦʛʦ ʥʦʚʽ 

ʤʦʜʝʣʽ ʨʦʟʰʠʨʶʶʪʴ ʜʘʣʴʥʽʩʪʴ ʾʟʜʠ. 

Chevrolet Bolt EV ʻ ʧʨʠʢʣʘʜʦʤ ʪʦʛʦ, ʷʢ ʪʨʘʜʠʮʽʡʥʽ ʘʚʪʦʚʠʨʦʙʥʠʢʠ ʪʘʢʦʞ 

ʧʨʠʻʜʥʫʶʪʴʩʷ ʜʦ ʛʦʥʢʠ ʝʣʝʢʪʨʠʯʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ. ʁʦʛʦ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʘ ʮʽʥʘ ʪʘ 

ʜʦʚʛʠʡ ʟʘʧʘʩ ʭʦʜʫ ʨʦʙʣʷʪʴ ʡʦʛʦ ʧʨʠʚʘʙʣʠʚʠʤ ʚʠʙʦʨʦʤ ʜʣʷ ʧʦʢʫʧʮʽʚ. 

BMW i3 ʧʨʝʜʩʪʘʚʣʷʻ ʩʫʯʘʩʥʠʡ ʧʦʛʣʷʜ ʥʘ ʝʣʝʢʪʨʠʯʥʠʡ ʘʚʪʦʤʦʙʽʣʴ, ʦʙ'ʻʜʥʫʶʯʠ ʩʪʠʣʴ 

ʪʘ ʚʠʩʦʢʫ ʪʝʭʥʦʣʦʛʽʯʥʽʩʪʴ. ʂʨʽʤ ʪʦʛʦ, BMW ʘʢʪʠʚʥʦ ʨʦʟʨʦʙʣʷʻ ʛʽʙʨʠʜʥʽ ʤʦʜʝʣʽ, ʷʢʽ 

ʧʦʻʜʥʫʶʪʴ ʝʣʝʢʪʨʠʯʥʽ ʪʘ ʙʝʥʟʠʥʦʚʽ ʧʨʠʚʦʜʠ. 



ʉɽʂʎɯʗ ï ɸɺʊʆʄʆɹɯʃʔʅʀʁ ʊʈɸʅʉʇʆʈʊ 

ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  

çʄʆʃʆɼʔ: ʅɸʋʂɸ ʊɸ ɯʅʅʆɺɸʎɯɰè, 22-24 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. 

137 

ʎʽ ʧʨʠʢʣʘʜʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʘʚʪʦʤʦʙʽʣʴʥʽ ʚʠʨʦʙʥʠʢʠ ʧʨʠʩʢʦʨʶʶʪʴ ʧʝʨʝʭʽʜ ʜʦ 

ʝʣʝʢʪʨʠʯʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʧʨʦʧʦʥʫʶʯʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʦʜʝʣʽ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ 

ʧʦʪʨʝʙ ʨʽʟʥʠʭ ʢʣʽʻʥʪʽʚ ʽ ʩʧʨʠʷʶʯʠ ʩʪʚʦʨʝʥʥʶ ʙʽʣʴʰ ʩʪʘʣʦʾ ʤʘʡʙʫʪʥʴʦʾ ʽʥʜʫʩʪʨʽʾ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʧʘʣʠʚʘ. ʉʪʚʦʨʝʥʥʷ ʙʽʣʴʰ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʭ ʘʚʪʦʤʦʙʽʣʽʚ. ʋ ʩʚʽʪʣʽ 

ʟʨʦʩʪʘʶʯʦʛʦ ʩʝʨʝʜʥʴʦʛʦ ʨʽʚʥʷ ʚʠʢʠʜʽʚ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʪʘ ʧʽʜʚʠʱʝʥʦʾ ʫʚʘʛʠ ʜʦ 

ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʨʦʟʨʦʙʢʠ ʚ ʛʘʣʫʟʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʘʣʠʚʘ ʩʪʘʣʠ ʢʣʶʯʦʚʠʤ 

ʘʩʧʝʢʪʦʤ ʜʣʷ ʘʚʪʦʤʦʙʽʣʴʥʦʾ ʽʥʜʫʩʪʨʽʾ. ʈʷʜ ʽʥʥʦʚʘʮʽʡ ʚʧʣʠʚʘʻ ʥʘ ʩʪʚʦʨʝʥʥʷ ʙʽʣʴʰ 

ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʭ ʘʚʪʦʤʦʙʽʣʽʚ. 

ʈʦʟʛʣʷʥʝʤʦ ʛʽʙʨʠʜʥʽ ʘʚʪʦʤʦʙʽʣʽ ʷʢʽ ʧʦʻʜʥʫʶʪʴ ʚ ʩʦʙʽ ʜʚʘ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ: 

ʙʝʥʟʠʥʦʚʠʡ ʜʚʠʛʫʥ ʽ ʝʣʝʢʪʨʠʯʥʠʡ ʤʦʪʦʨ. ʎʝ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʝʣʝʢʪʨʠʯʥʠʡ 

ʨʝʞʠʤ ʜʣʷ ʤʽʩʴʢʠʭ ʧʦʾʟʜʦʢ, ʱʦ ʩʧʨʠʷʻ ʟʥʠʞʝʥʥʶ ʩʧʦʞʠʚʘʥʥʷ ʧʘʣʴʥʦʛʦ ʪʘ ʝʤʽʩʽʡ. 

ɼʦʩʷʛʥʝʥʥʷ ʚ ʦʙʣʘʩʪʽ ʩʧʘʣʶʚʘʥʥʷ ʧʘʣʠʚʘ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʜʚʠʛʫʥʽʚ. ʊʝʭʥʦʣʦʛʽʾ, ʪʘʢʽ ʷʢ ʧʨʷʤʠʡ ʚʧʨʳʩʢ ʧʘʣʠʚʘ, ʪʫʨʙʦʥʘʜʜʫʚ ʪʘ ʩʠʩʪʝʤʠ 

ʚʽʜʢʣʶʯʝʥʥʷ ʮʠʣʽʥʜʨʽʚ, ʜʦʧʦʤʘʛʘʶʪʴ ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʧʘʣʴʥʦʛʦ ʽ ʚʠʢʠʜʠ CO2. 

ʊʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʣʝʛʢʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ 

ʤʘʩʫ ʘʚʪʦʤʦʙʽʣʽʚ. ʎʝ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʩʧʨʠʷʻ ʟʤʝʥʰʝʥʥʶ ʩʧʦʞʠʚʘʥʥʷ ʧʘʣʴʥʦʛʦ ʪʘ 

ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ. 

ʇʦʢʨʘʱʝʥʥʷ ʘʝʨʦʜʠʥʘʤʽʢʠ ʘʚʪʦʤʦʙʽʣʽʚ ʜʦʧʦʤʘʛʘʶʪʴ ʟʥʠʟʠʪʠ ʦʧʽʨ ʧʦʚʽʪʨʷ, ʱʦ ʚʝʜʝ 

ʜʦ ʟʤʝʥʰʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʧʘʣʴʥʦʛʦ. ʄʦʜʝʣʽ ʟʽ ʩʪʠʣʽʟʦʚʘʥʠʤʠ ʢʫʟʦʚʘʤʠ ʪʘ 

ʚʜʦʩʢʦʥʘʣʝʥʠʤʠ ʜʝʪʘʣʷʤʠ ʩʪʘʶʪʴ ʩʪʘʥʜʘʨʪʦʤ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʚʠʩʦʢʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ. 

ʈʦʟʚʠʪʦʢ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʧʘʣʠʚ. ɼʦʩʣʽʜʞʝʥʥʷ ʚ ʩʬʝʨʽ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʧʘʣʠʚ, ʪʘʢʠʭ 

ʷʢ ʚʦʜʝʥʴ ʪʘ ʩʪʠʩʥʝʥʠʡ ʧʨʠʨʦʜʥʠʡ ʛʘʟ, ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʶʚʘʪʠ ʘʚʪʦʤʦʙʽʣʽ ʟ ʤʝʥʰʠʤ 

ʚʧʣʠʚʦʤ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. 

ʎʽ ʽʥʥʦʚʘʮʽʾ ʚ ʛʘʣʫʟʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʘʣʠʚʘ ʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʩʪʚʦʨʝʥʥʽ 

ʘʚʪʦʤʦʙʽʣʽʚ, ʷʢʽ ʥʝ ʪʽʣʴʢʠ ʤʝʥʰʝ ʰʢʽʜʣʠʚʽ ʜʣʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʘʣʝ ʡ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʣʘʩʥʠʢʘʤ ʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʝ ʪʘ ʩʪʘʣʝ ʪʨʘʥʩʧʦʨʪʥʝ ʨʽʰʝʥʥʷ. 

ʊʝʭʥʦʣʦʛʽʯʥʽ ʪʨʝʥʜʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʚ ʛʘʣʫʟʽ ʘʚʪʦʥʦʤʥʦʛʦ ʚʦʜʽʥʥʷ ʨʦʟʚʠʚʘʶʪʴʩʷ 

ʰʚʠʜʢʠʤʠ ʪʝʤʧʘʤʠ, ʚʽʜʢʨʠʚʘʶʯʠ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ. 

ɿ'ʻʜʥʘʥʽʩʪʴ ʪʘ ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ (IoT). ʉʫʯʘʩʥʽ ʘʚʪʦʤʦʙʽʣʽ ʩʪʘʶʪʴ ʚʩʝ ʙʽʣʴʰʝ 

ʧʽʜʢʣʶʯʝʥʠʤʠ, ʱʦ ʚʽʜʢʨʠʚʘʻ ʜʚʝʨʽ ʜʣʷ ʥʦʚʠʭ ʩʝʨʚʽʩʽʚ ʪʘ ʬʫʥʢʮʽʡ. 

ʎʝ ʣʠʰʝ ʦʛʣʷʜ, ʷʢʠʡ ʤʦʞʝ ʩʣʫʞʠʪʠ ʦʩʥʦʚʦʶ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʜʝʪʘʣʴʥʦʛʦ ʥʘʫʢʦʚʦʛʦ 

ʨʦʟʛʣʷʜʘʥʥʷ. 
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ʃʝʚʯʝʥʢʦ ʉ.ʉ., ʟʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ ʛʨ. ɸɸʤ-ɯɯ-3 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʇʦʣʷʢʦʚ ɺ.ʄ., ʢ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʘʚʪʦʤʦʙʽʣʽʚ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ) 
 
ɸʅɸʃɯɿ ʐʃʗʍɯɺ ʇʆʃɯʇʐɽʅʅʗ ʇʆʂɸɿʅʀʂɯɺ ʇʆʇɽʈɽʏʅʆɰ ʉʊɯʁʂʆʉʊɯ 

ʉɯɼɽʃʔʅʆɻʆ ɸɺʊʆʇʆɰɿɼɸ 

 
ʉʽʜʝʣʴʥʽ ʘʚʪʦʧʦʾʟʜʠ ʻ ʦʜʥʠʤʠ ʟ ʦʩʥʦʚʥʠʭ ʚʠʜʽʚ ʚʘʥʪʘʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʷʢʠʤʠ 

ʧʝʨʝʚʦʟʠʪʴʩʷ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʚʘʥʪʘʞʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ. ɺ ʟʚôʷʟʢʫ ʟ ʧʝʨʝʚʠʱʝʥʥʷʤ 
ʰʚʠʜʢʽʩʥʦʛʦ ʨʝʞʠʤʫ ʨʫʭʫ, ʥʝʷʢʽʩʥʠʤ ʜʦʨʦʞʥʽʤ ʧʦʢʨʠʪʪʷʤ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʘʚʘʨʽʾ, 
ʥʘʩʣʽʜʢʘʤʠ ʷʢʠʭ ʻ ʣʶʜʩʴʢʽ ʞʝʨʪʚʠ ʪʘ ʤʘʪʝʨʽʘʣʴʥʽ ʚʪʨʘʪʠ. ɿ ʤʝʪʦʶ ʧʦʢʨʘʱʝʥʥʷ ʨʽʚʥʷ 
ʙʝʟʧʝʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʚʪʦʧʦʾʟʜʽʚ ʧʨʦʚʦʜʷʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʾʭ 
ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʟʦʢʨʝʤʘ ʧʦʧʝʨʝʯʥʦʾ ʩʪʽʡʢʦʩʪʽ. 
ʆʜʥʠʤʠ ʟ ʦʩʥʦʚʥʠʭ ʰʣʷʭʽʚ ʧʦʣʽʧʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʧʦʧʝʨʝʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʩʽʜʝʣʴʥʦʛʦ 

ʘʚʪʦʧʦʾʟʜʘ ʻ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʝʣʝʤʝʥʪʽʚ ʭʦʜʦʚʦʾ ʯʘʩʪʠʥʠ, ʛʘʣʴʤʽʚʥʦʾ ʽ ʨʫʣʴʦʚʦʾ 
ʩʠʩʪʝʤ (ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʥʘʡʙʽʣʴʰʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʮʽ ʧʦʢʘʟʥʠʢʠ), ʘ ʪʘʢʦʞ ʨʦʟʨʦʙʢʘ 
ʝʣʝʢʪʨʦʥʥʠʭ ʩʠʩʪʝʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʽʡʢʽʩʪʴ ʪʘ ʙʝʟʧʝʢʫ ʨʫʭʫ. 
ʆʩʥʦʚʠ ʪʝʦʨʽʾ ʩʪʽʡʢʦʩʪʽ ʪʘ ʢʝʨʦʚʘʥʦʩʪʽ ʘʚʪʦʤʦʙʽʣʷ ʙʫʣʠ ʟʘʢʣʘʜʝʥʽ ʃʽʪʚʽʥʦʚʠʤ ɸ.ʉ., 

ɿʘʢʽʥʠʤ ʗ.ʍ. ʪʘ ʽʥ. ˆʨʫʥʪʦʚʥʦʤʫ ʚʠʚʯʝʥʥʶ ʩʪʽʡʢʦʩʪʽ ʘʚʪʦʧʦʾʟʜʽʚ ʧʨʠʩʚʷʯʝʥʽ ʨʦʙʦʪʠ 
ʥʘʫʢʦʚʦʾ ʰʢʦʣʠ ʧʨʦʬ. ʉʘʭʥʦ ɺ.ʇ. [1]. ɿʦʢʨʝʤʘ ʧʨʦʚʝʜʝʥʠʡ ʢʦʤʧʣʝʢʩ ʨʦʙʽʪ ʟ ʨʦʟʨʦʙʢʠ 
ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʜʣʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʨʝʞʠʤʽʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʚʪʦʧʦʾʟʜʽʚ ʪʘ ʚʠʙʦʨʫ ʾʭ 
ʦʧʪʠʤʘʣʴʥʦʾ ʢʦʤʧʦʥʫʚʘʣʴʥʦʾ ʩʭʝʤʠ ʟ ʤʝʪʦʶ ʧʦʣʽʧʰʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʝʟ 
ʧʦʛʽʨʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʩʪʽʡʢʦʩʪʽ, ʢʝʨʦʚʘʥʦʩʪʽ ʪʘ ʤʘʥʝʚʨʝʥʦʩʪʽ. 
ɺʝʣʠʢʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʨʦʟʨʦʙʢʘʤ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʶ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʽʥʥʷ ʜʠʥʘʤʽʢʦʶ ʨʫʭʫ ʘʚʪʦʧʦʾʟʜʽʚ ʰʣʷʭʦʤ ʘʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʣ ʽ ʤʦʤʝʥʪʽʚ 
ʛʘʣʴʤʽʚʥʦʾ ʪʘ ʧʨʦʪʠʙʫʢʩʦʚʥʠʭ ʩʠʩʪʝʤ, ʷʢʽ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʽʡʢʽʩʪʴ 
ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ʚ ʮʽʣʦʤʫ, ʘ ʪʘʢʦʞ ʩʪʚʦʨʝʥʥʶ ʤʝʭʘʥʽʟʤʽʚ ʘʢʪʠʚʥʦʛʦ 
ʟʘʧʦʙʽʛʘʥʥʷ ʩʢʣʘʜʘʥʥʶ ʪʘ ʙʦʢʦʚʦʤʫ ʧʝʨʝʢʠʜʘʥʥʶ ʩʽʜʝʣʴʥʦʛʦ ʘʚʪʦʧʦʾʟʜʘ. ʇʨʦʚʽʜʥʦʶ ʚ 
ʮʽʡ ʦʙʣʘʩʪʽ ʻ ʂʦʤʧʘʥʽʷ Westinghouse Air Braking Company (WABCO) ï ʣʽʜʝʨ ʥʘ ʨʠʥʢʫ 
ʩʠʩʪʝʤ ʙʝʟʧʝʢʠ ʪʘ ʢʦʥʪʨʦʣʶ ʨʫʭʫ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. ʅʘʡʚʽʜʦʤʽʰʠʤʠ ʻ ʛʘʣʴʤʽʚʥʽ 
ʩʠʩʪʝʤʠ ABS ʪʘ EBS, ʷʢʽ ʟʘʧʦʙʽʛʘʶʪʴ ʙʣʦʢʫʚʘʥʥʶ ʢʦʣʽʩ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ʧʨʠ 
ʛʘʣʴʤʫʚʘʥʥʽ (ʚ ʦʩʥʦʚʥʦʤʫ ʥʘ ʜʦʨʦʛʘʭ ʽʟ ʥʠʟʴʢʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ ʟʯʝʧʣʝʥʥʷ). ʂʨʽʤ ʪʦʛʦ, 
ʝʣʝʢʪʨʦʥʥʘ ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʧʥʝʚʤʦʧʽʜʚʽʩʢʦʶ (ECAS) ʜʦʟʚʦʣʷʻ ʟʤʽʥʶʚʘʪʠ ʪʠʩʢ ʫ 
ʧʥʝʚʤʘʪʠʯʥʠʭ ʙʘʣʦʥʘʭ ʟʘʣʝʞʥʦ ʚʽʜ ʟʘʚʘʥʪʘʞʝʥʥʷ ʥʘʧʽʚʧʨʠʯʝʧʘ ʩʽʜʝʣʴʥʦʛʦ ʘʚʪʦʧʦʾʟʜʘ. 
ɿʘʛʘʣʴʥʦʶ ʨʠʩʦʶ ʜʣʷ ʝʣʝʢʪʨʦʥʥʠʭ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ ʜʠʥʘʤʽʢʦʶ ʨʫʭʫ ʩʽʜʝʣʴʥʠʭ 

ʘʚʪʦʧʦʾʟʜʽʚ ʻ ʾʭ ʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ. ʊʦʤʫ ʧʦʩʪʘʻ ʧʨʦʙʣʝʤʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʘʪʥʴʦʛʦ ʨʽʚʥʷ 
ʩʪʽʡʢʦʩʪʽ ʩʽʜʝʣʴʥʠʭ ʘʚʪʦʧʦʾʟʜʽʚ, ʷʢʽ ʧʝʨʝʙʫʚʘʶʪʴ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚ ʋʢʨʘʾʥʽ ʽ ʥʝ ʦʙʣʘʜʥʘʥʽ 
ʪʘʢʠʤʠ ʩʠʩʪʝʤʘʤʠ. ʎʴʦʛʦ ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʟʘʚʜʷʢʠ ʟʘʩʪʦʩʫʚʘʥʥʶ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʩʠʩʪʝʤ 
ʢʝʨʫʚʘʥʥʷ ʜʠʥʘʤʽʢʦʶ ʨʫʭʫ ʟ ʤʝʥʰʦʶ ʚʘʨʪʽʩʪʶ. ʆʜʥʠʤ ʽʟ ʤʝʪʦʜʽʚ ʧʦʣʽʧʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 
ʩʪʽʡʢʦʩʪʽ ʩʽʜʝʣʴʥʠʭ ʘʚʪʦʧʦʾʟʜʽʚ, ʷʢʽ ʦʙʣʘʜʥʘʥʽ ʧʥʝʚʤʘʪʠʯʥʦʶ ʧʽʜʚʽʩʢʦʶ, ʻ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 
ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ ʥʝʶ. ɿʘʛʘʣʦʤ ʨʦʟʨʽʟʥʷʶʪʴ ʝʣʝʢʪʨʦʥʥʽ, ʤʝʭʘʥʽʯʥʽ (ʧʽʜʚʽʩʢʘ ʧʨʠʯʝʧʽʚ ʪʘ 
ʥʘʧʽʚʧʨʠʯʝʧʽʚ) ʪʘ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʽ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʧʥʝʚʤʘʪʠʯʥʦʶ ʧʽʜʚʽʩʢʦʶ. ɺ 
ʟʚôʷʟʢʫ ʟ ʰʠʨʦʢʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʭʘʥʽʯʥʦʾ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʧʥʝʚʤʦʧʽʜʚʽʩʢʦʶ ʥʘ 
ʥʘʧʽʚʧʨʠʯʝʧʘʭ, ʷʢʽ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ, ʧʦʜʘʣʴʰʘ ʨʦʙʦʪʘ ʙʫʜʝ 
ʧʨʦʚʦʜʠʪʠʩʴ ʚ ʥʘʧʨʷʤʢʫ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘʢʦʾ ʩʠʩʪʝʤʠ. 
 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ 
1. ʉʘʭʥʦ ɺ. ʇ., ʂʫʟʥʻʮʦʚ ʈ. ʄ., ʆʥʠʱʫʢ ɺ. ʇ. ɼʦ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʤʘʥʝʚʨʝʥʦʩʪʽ 

ʘʚʪʦʧʦʾʟʜʘ-ʢʦʥʪʝʡʥʝʨʦʚʦʟʘ. ʅʘʫʢʦʚʽ ʥʦʪʘʪʢʠ. 2010. ɺʠʧ. 28. ʉ. 478-484. URL: 
http://nbuv.gov.ua/UJRN/Nn_2010_28_97 .  

http://nbuv.gov.ua/UJRN/Nn_2010_28_97
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ʃʫʧʘʰʢʦ ʅ. ʆ., ʟʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ ʛʨ. ɸɹʤ-ɯɯ-1 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʇʦʣʷʢʦʚ ɺ.ʄ., ʢ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʘʚʪʦʤʦʙʽʣʽʚ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ) 

 

ʋɼʆʉʂʆʅɸʃɽʅʅʗ ɻɸʃʔʄɯɺʅʆɻʆ ʇʈʀɺʆɼʋ ʄʆɼʋʃʔʅʆɻʆ 

ɸɺʊʆʇʆɰɿɼɸ ɼʃʗ ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅʀʍ ɼʆʉʃɯɼɾɽʅʔ ʄɸʅɽɺʈɽʅʆʉʊɯ 

 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʽ ʡʦʛʦ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʟʘʣʝʞʘʪʴ ʚʽʜ ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʦʩʪʽ ʽ ʩʝʨʝʜʥʴʦʾ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ, ʘ ʪʘʢʦʞ 

ʩʫʢʫʧʥʦʩʪʽ ʪʝʭʥʽʢʦ-ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʷʢʽ ʚʠʷʚʣʷʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ ʦʙʫʤʦʚʣʶʶʪʴ ʧʨʠʜʘʪʥʽʩʪʴ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʟʘʜʘʥʠʭ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʫʤʦʚʘʭ. ʊʠʤ ʯʘʩʦʤ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʦʩʦʙʣʠʚʦ ʘʚʪʦʧʦʾʟʜʽʚ, ʽʩʪʦʪʥʦ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʭ ʧʨʠʩʪʦʩʦʚʘʥʦʩʪʽ ʜʦ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ (ɸʊɿ) ʧʦʣʷʛʘʻ ʫ ʟʘʢʣʘʜʝʥʠʭ ʥʘ ʩʪʘʜʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ʆʜʥʽʻʶ ʽʟ ʪʘʢʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʻ ʤʘʥʝʚʨʝʥʽʩʪʴ. 

ɼʦ ʤʘʥʝʚʨʝʥʦʩʪʽ ɸʊɿ (ʟʦʢʨʝʤʘ ʘʚʪʦʧʦʾʟʜʽʚ) ʟʘʚʞʜʠ ʧʨʠʜʽʣʷʣʘʩʴ ʦʩʦʙʣʠʚʘ ʫʚʘʛʘ ʪʦʤʫ, 

ʱʦ ʮʝ ʝʢʩʧʣʫʘʪʘʮʽʡʥʘ ʚʣʘʩʪʠʚʽʩʪʴ, ʷʢʘ ʚʠʟʥʘʯʘʻ ʧʨʠʜʘʪʥʽʩʪʴ ʜʦ ʰʚʠʜʢʦʾ ʟʤʽʥʠ ʩʚʦʛʦ 

ʧʦʣʦʞʝʥʥʷ ʚʽʜʥʦʩʥʦ ʽʥʰʠʭ ʦʙ'ʻʢʪʽʚ (ʙʫʜʽʚʝʣʴ ʪʘ ʫʯʘʩʥʠʢʽʚ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ), ʪʠʤ ʩʘʤʠʤ 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʙʝʟʧʝʢʫ ʨʫʭʫ ʪʘ ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʯʘʩʫ ʧʨʠ ʥʘʚʘʥʪʘʞʝʥʥʽ ʪʘ 

ʨʦʟʚʘʥʪʘʞʝʥʥʽ. ɺʧʝʨʰʝ ʨʽʰʝʥʥʷ ʟʘʜʘʯ ʤʘʥʝʚʨʝʥʦʩʪʽ ɸʊɿ ʨʦʟʛʣʷʥʫʪʽ ʫ ʨʦʙʦʪʘʭ 

ʜʦʩʣʽʜʥʠʢʽʚ ʱʝ ʫ ʤʠʥʫʣʦʤʫ ʩʪʦʣʽʪʪʽ. ɹʘʛʘʪʦ ʨʦʙʽʪ ʧʨʠʩʚʷʯʝʥʦ ʜʦʩʣʽʜʞʝʥʥʶ ʚʧʣʠʚʫ 

ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʢʦʤʧʦʥʫʚʘʣʴʥʠʭ ʩʭʝʤ ʘʚʪʦʧʦʾʟʜʽʚ ʥʘ ʦʮʽʥʦʯʥʽ ʧʦʢʘʟʥʠʢʠ ʤʘʥʝʚʨʝʥʦʩʪʽ ʽ 

ʩʪʽʡʢʽʩʪʴ ʾʭ ʨʫʭʫ, ʘ ʪʘʢʦʞ ʤʝʪʦʜʽʚ ʾʭ ʚʠʟʥʘʯʝʥʥʷ [1]-[3]. 

ʅʘʡʙʽʣʴʰʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʦʪʨʠʤʘʣʠ ʜʚʘ ʩʧʦʩʦʙʠ ʨʝʘʣʽʟʘʮʽʾ ʢʝʨʫʚʘʥʥʷ ʧʦʚʦʨʦʪʦʤ 

ɸʊɿ, ʘ ʩʘʤʝ ʢʽʥʝʤʘʪʠʯʥʠʡ ʪʘ ʜʠʥʘʤʽʯʥʠʡ. ʂʽʥʝʤʘʪʠʯʥʠʡ ʩʧʦʩʽʙ ʢʝʨʫʚʘʥʥʷ ʧʦʚôʷʟʘʥʦ ʟʽ 

ʟʤʽʥʦʶ ʚʟʘʻʤʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʢʦʣʽʩ ʘʙʦ ʦʩʝʡ. ɼʠʥʘʤʽʯʥʠʡ ʩʧʦʩʽʙ ʢʝʨʫʚʘʥʥʷ ʧʦʣʷʛʘʻ ʚ 

ʨʝʛʫʣʶʚʘʥʥʽ ʚʝʣʠʯʠʥʠ ʽ ʥʘʧʨʘʚʣʝʥʥʽ ʢʫʪʦʚʠʭ ʰʚʠʜʢʦʩʪʝʡ ʢʦʣʽʩ ʧʨʠ ʥʝʟʤʽʥʥʦʤʫ ʾʭ 

ʚʟʘʻʤʥʦʤʫ ʨʦʟʪʘʰʫʚʘʥʥʽ. ɺ ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʤʝʪʦʶ ʟʤʽʥʠ ʨʝʞʠʤʫ ʢʦʯʝʥʥʷ ʢʦʣʽʩ ʻ 

ʩʪʚʦʨʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʨʝʘʢʮʽʾ ʚ ʢʦʥʪʘʢʪʽ ʢʦʣʽʩ ʟ ʦʧʦʨʥʦʶ ʧʦʚʝʨʭʥʝʶ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ 

ʥʝʦʙʭʽʜʥʠʡ ʤʦʤʝʥʪ, ʱʦ ʧʦʚʝʨʪʘʻ. ɼʦʜʘʪʢʦʚʽ ʨʝʘʢʮʽʾ (ʙʦʢʦʚʽ ʘʙʦ ʧʦʟʜʦʚʞʥʽ) ʚʠʥʠʢʘʶʪʴ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʥʦʚʦʛʦ ʨʝʞʠʤʫ ʢʦʯʝʥʥʷ ʢʦʣʝʩʘ ʧʦʪʦʯʥʦʤʫ ʨʝʞʠʤʫ ʨʫʭʫ 

ʢʦʣʽʩʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ. ʇʨʠ ʧʦʚʝʨʪʘʥʥʽ ʢʦʣʽʩ ʫʪʚʦʨʶʻʪʴʩʷ ʙʦʢʦʚʘ ʨʝʘʢʮʽʷ, ʘ ʧʨʠ 

ʧʨʠʩʢʦʨʝʥʥʽ ʘʙʦ ʫʧʦʚʽʣʴʥʝʥʥʽ ʢʫʪʦʚʦʾ ʰʚʠʜʢʦʩʪʽ ʢʦʣʽʩ ï ʧʦʟʜʦʚʞʥʽ ʨʝʘʢʮʽʾ ʚʽʜʧʦʚʽʜʥʦ 

ʚʽʜ ʩʠʣ ʪʷʛʠ ʘʙʦ ʛʘʣʴʤʫʚʘʥʥʷ. 

ʊʘʢʦʞ ʽʩʥʫʻ ʪʨʝʪʽʡ ʩʧʦʩʽʙ ʧʦʚʦʨʦʪʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʨʝʘʣʽʟʘʮʽʷ ʷʢʦʛʦ ʧʦʣʷʛʘʻ 

ʫ ʧʦʻʜʥʘʥʥʽ ʜʚʦʭ ʚʠʱʝ ʟʘʟʥʘʯʝʥʠʭ ʩʧʦʩʦʙʽʚ. ʂʦʤʙʽʥʦʚʘʥʠʡ ʩʧʦʩʽʙ ʢʝʨʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ 

ʬʦʨʤʫʚʘʪʠ ʪʨʘʻʢʪʦʨʽʶ ʨʫʭʫ ʦʜʠʥʦʯʥʦʛʦ ɸʊɿ ʘʙʦ ʣʘʥʦʢ ʘʚʪʦʧʦʾʟʜʘ ʰʣʷʭʦʤ ʧʦʚʦʨʦʪʫ 

ʢʝʨʦʚʘʥʠʭ ʢʦʣʽʩ ʪʘ ʟʤʽʥʦʶ ʾʭ ʢʫʪʦʚʦʾ ʰʚʠʜʢʦʩʪʽ ʨʦʙʦʪʦʶ ʛʘʣʴʤʽʚʥʠʭ ʤʝʭʘʥʽʟʤʽʚ. ʎʝʡ 

ʩʧʦʩʽʙ ʜʦʟʚʦʣʷʻ ʧʦʻʜʥʘʪʠ ʚ ʦʜʥʽʡ ʢʦʥʩʪʨʫʢʮʽʾ ʧʦʟʠʪʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʢʽʥʝʤʘʪʠʯʥʦʛʦ ʪʘ 

ʜʠʥʘʤʽʯʥʦʛʦ ʩʧʦʩʦʙʽʚ ʢʝʨʫʚʘʥʥʷ: ʤʦʞʣʠʚʽʩʪʴ ʪʦʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʥʘ ʚʠʩʦʢʽʡ ʰʚʠʜʢʦʩʪʽ 

ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʡʢʨʘʱʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʘʥʝʚʨʝʥʦʩʪʽ. ʂʦʤʙʽʥʦʚʘʥʝ ʢʝʨʫʚʘʥʥʷ ʤʦʞʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʧʦʩʪʽʡʥʦ, ʪʘʢ ʽ ʟʘ ʥʝʦʙʭʽʜʥʽʩʪʶ. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʘʚʪʦʤʦʙʽʣʴʥʽ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʡ ʘʚʪʦʧʦʾʟʜʠ, 

ʦʙʣʘʜʥʫʶʪʴ ʝʣʝʢʪʨʦʥʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʢʝʨʫʚʘʥʥʷ ʩʪʽʡʢʽʩʪʶ ʨʫʭʫ. ʈʦʙʦʪʫ ʮʠʭ ʩʠʩʪʝʤ 

ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʩʧʦʩʦʙʫ ʢʝʨʫʚʘʥʥʷ ʣʘʥʢʘʤʠ ʘʚʪʦʧʦʾʟʜʘ. 

ɼʣʷ ʮʴʦʛʦ, ʧʝʨʰ ʟʘ ʚʩʝ, ʩʣʽʜ ʧʨʦʚʝʩʪʠ ʪʝʦʨʝʪʠʯʥʽ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ 

ʚʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʦʙʦʪʠ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʩʧʦʩʦʙʫ ʢʝʨʫʚʘʥʥʷ ʧʨʠʯʽʧʥʦʶ ʣʘʥʢʦʶ. 

ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ ʧʝʨʝʚʽʨʢʫ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʚʦʜʠʪʠ ʥʘ 

ʤʦʜʫʣʴʥʦʤʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʘʚʪʦʧʦʾʟʜʽ, ʱʦ ʩʪʚʦʨʝʥʦ ʥʘ ʢʘʬʝʜʨʽ ʘʚʪʦʤʦʙʽʣʽʚ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. ʋʥʽʚʝʨʩʘʣʴʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ ʤʦʜʫʣʴʥʦʛʦ 



ʉɽʂʎɯʗ ï ɸɺʊʆʄʆɹɯʃʔʅʀʁ ʊʈɸʅʉʇʆʈʊ 

ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  

çʄʆʃʆɼʔ: ʅɸʋʂɸ ʊɸ ɯʅʅʆɺɸʎɯɰè, 22-24 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. 

140 

ʘʚʪʦʧʦʾʟʜʫ ʥʘʜʘʻ ʰʠʨʦʢʠʡ ʚʠʙʽʨ ʱʦʜʦ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟ ʤʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʙʘʛʘʪʦʣʘʥʢʦʚʠʭ ʢʦʣʽʩʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. 

ɺ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʦ ʚʘʨʽʘʥʪ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʛʘʣʴʤʽʚʥʦʾ ʩʠʩʪʝʤʠ ʧʨʠʯʽʧʥʦʾ ʣʘʥʢʠ 

ʤʦʜʫʣʴʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʘʚʪʦʧʦʾʟʜʘ ʰʣʷʭʦʤ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʽʜʩʽʯʥʠʭ 

ʤʦʪʦʨʠʟʦʚʘʥʠʭ ʢʨʘʥʽʚ ʚ ʤʘʛʽʩʪʨʘʣʴ ʛʘʣʴʤʽʚʥʦʛʦ ʧʨʠʚʦʜʫ ʪʘ ʢʝʨʫʚʘʥʥʷ ʨʦʙʦʪʦʶ ʢʦʣʽʩʥʠʭ 

ʛʘʣʴʤ ʟ ʤʽʩʮʷ ʦʧʝʨʘʪʦʨʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʫʣʴʪʘ ʫʧʨʘʚʣʽʥʥʷ (ʨʠʩ. 1). 

 

 
ʈʠʩʫʥʦʢ 1 - ʉʭʝʤʘ ʛʘʣʴʤʽʚʥʦʾ ʩʠʩʪʝʤʠ ʧʨʠʯʽʧʥʦʾ ʣʘʥʢʠ ʘʚʪʦʧʦʾʟʜʘ 

 

ɻʦʣʦʚʥʠʡ ʛʘʣʴʤʽʚʥʠʡ ʮʠʣʽʥʜʨ 2 ʨʦʟʤʽʱʝʥʠʡ ʥʘ ʘʚʪʦʤʦʙʽʣʽ-ʪʷʛʘʯʽ 1 ʽ ʧʨʠʚʦʜʠʪʴʩʷ ʚ 

ʜʽʶ ʦʧʝʨʘʪʦʨʦʤ (ʨʠʩ. 1). ɻʦʣʦʚʥʠʡ ʛʘʣʴʤʽʚʥʠʡ ʮʠʣʽʥʜʨ 2 ʟôʻʜʥʘʥʠʡ ʟ ʛʘʣʴʤʽʚʥʦʶ 

ʩʠʩʪʝʤʦʶ ʧʨʠʯʽʧʥʦʾ ʣʘʥʢʠ 4 ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʜʥʦʛʦ ʛʥʫʯʢʦʛʦ ʛʘʣʴʤʽʚʥʦʛʦ ʰʣʘʥʛʫ 3, ʱʦ 

ʩʧʨʦʱʫʻ ʩʠʩʪʝʤʫ ʪʘ ʟʤʝʥʰʫʻ ʢʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ. ʄʦʪʦʨʠʟʦʚʘʥʽ ʢʨʘʥʠ 6 ʨʦʟʤʽʱʝʥʽ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʙʣʠʟʫ ʢʦʣʽʩ ʪʘ ʟôʻʜʥʘʥʽ ʟ ʢʦʣʽʩʥʠʤ ʛʘʣʴʤʦʤ ʛʥʫʯʢʠʤ ʛʘʣʴʤʽʚʥʠʤ 

ʰʣʘʥʛʦʤ 7, ʱʦ ʜʘʻ ʟʤʦʛʫ ʚʽʜʢʣʶʯʘʪʠ ʛʘʣʴʤʦ ʥʝʦʙʭʽʜʥʦʛʦ ʢʦʣʝʩʘ (ʘʙʦ ʜʝʢʽʣʴʢʘ ʢʦʣʽʩ) ʧʨʠ 

ʛʘʣʴʤʫʚʘʥʥʽ. ɺʩʪʘʥʦʚʣʝʥʥʷ ʤʦʪʦʨʠʟʦʚʘʥʠʭ ʢʨʘʥʽʚ ʟ ʝʣʝʢʪʨʦʧʨʠʚʦʜʦʤ ʨʝʘʣʽʟʫʻ 

ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʣʽʜʠʪʠ ʭʘʨʘʢʪʝʨ ʨʫʭʫ ʣʘʥʦʢ ʘʚʪʦʧʦʾʟʜʘ ʧʦ ʢʨʠʚʦʣʽʥʽʡʥʠʭ ʪʨʘʻʢʪʦʨʽʷʭ, ʧʨʠ 

ʧʨʦʭʦʜʞʝʥʥʽ ʷʢʠʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠʛʘʣʴʤʦʚʫʚʘʥʥʷ ʢʦʣʽʩ ʧʨʠʯʽʧʥʦʾ ʣʘʥʢʠ. 

ʇʦʜʘʣʴʰʘ ʨʦʙʦʪʘ ʙʫʜʝ ʧʨʠʩʚʷʯʝʥʘ ʤʦʥʪʘʞʫ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʾ ʛʘʣʴʤʽʚʥʦʛʦ 

ʧʨʠʚʦʜʫ ʧʨʠʯʽʧʥʦʾ ʣʘʥʢʠ ʤʦʜʫʣʴʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʘʚʪʦʧʦʾʟʜʘ ʟʘ ʦʙʨʘʥʦʶ 

ʩʭʝʤʦʶ, ʧʽʜʛʦʪʦʚʮʽ ʪʘ ʧʨʦʚʝʜʝʥʥʶ ʜʦʨʦʞʥʽʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʱʦʜʦ 

ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʚʝʣʠʯʠʥʠ ʛʘʣʴʤʽʚʥʠʭ ʩʠʣ ʥʘ ʢʦʣʝʩʘʭ ʧʨʠʯʽʧʥʦʾ ʣʘʥʢʠ ʥʘ ʧʦʢʘʟʥʠʢʠ 

ʤʘʥʝʚʨʝʥʦʩʪʽ ʘʚʪʦʧʦʾʟʜʘ, ʘ ʪʘʢʦʞ ʨʦʟʨʦʙʮʽ ʘʣʛʦʨʠʪʤʫ ʢʝʨʫʚʘʥʥʷ ʛʘʣʴʤʽʚʥʠʤ ʧʨʠʚʦʜʦʤ 

ʧʨʠʯʽʧʥʦʾ ʣʘʥʢʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʘʥʝʚʨʝʥʦʩʪʽ. 
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ʉʘʢʥʦ ʆ.ʈ., ʟʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ ʛʨ. 274-22-1 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʆʣʽʰʝʚʩʴʢʘ ɺ.ɭ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʘʚʪʦʤʦʙʽʣʽʚ ʪʘ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʊɽʅɼɽʅʎɯɰ ʈʆɿɺʀʊʂʋ ɽʃɽʂʊʈʆʄʆɹɯʃɯɺ ʊɸ ʉʋʇʋʊʅʔʆɰ 

ɯʅʌʈɸʉʊʈʋʂʊʋʈʀ ɺ ʋʂʈɸɰʅɯ 

 

ɸʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ ʻ ʢʣʶʯʦʚʠʤ ʬʘʢʪʦʨʦʤ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʋʢʨʘʾʥʠ. 

ʆʜʥʠʤ ʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʨʦʟʚʠʪʢʫ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʻ ʝʣʝʢʪʨʦʤʦʙʽʣʽ. 

ɺ ʋʢʨʘʾʥʽ ʧʝʨʰʽ ʟʘʭʦʜʠ, ʱʦ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʠʚʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ ʪʘ ʩʪʚʦʨʝʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʜʣʷ ʾʭ ʟʘʧʨʘʚʢʠ, ʙʫʣʠ ʟʜʽʡʩʥʝʥʽ ʚ 2011 ʨ. 

ʇʨʦʪʷʛʦʤ 2010é2016 ʨ.ʨ. ʩʫʢʫʧʥʠʡ ʦʙʩʷʛ ʚʚʝʟʝʥʥʷ ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ ʚ ʋʢʨʘʾʥʫ 

ʩʢʣʘʜʘʚ ʙʽʣʷ 3,2 ʪʠʩʷʯ ʦʜʠʥʠʮʴ. ɿʨʦʩʪʘʥʥʶ ʦʙʩʷʛʽʚ ʚʚʝʟʝʥʥʷ ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ ʚ ʋʢʨʘʾʥʫ ʚ 

2015é2016 ʨ.ʨ. ʩʧʨʠʷʣʦ ʫʭʚʘʣʝʥʥʷ ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʜʦ ɿʘʢʦʥʫ 

ʋʢʨʘʾʥʠ çʇʨʦ ʄʠʪʥʠʡ ʪʘʨʠʬ ʋʢʨʘʾʥʠè ʱʦʜʦ ʚʚʽʟʥʦʛʦ ʤʠʪʘ ʥʘ ʝʣʝʢʪʨʦʤʦʙʽʣʽè ˉ 822-VIII 

ʚʽʜ 25.11.2015. 

ʋ 2018 ʨ. ʚ ʋʢʨʘʾʥʽ ʚʽʜʙʫʣʦʩʷ ʩʪʨʽʤʢʝ ʟʨʦʩʪʘʥʥʷ ʧʨʦʜʘʞ ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ ï ʥʘ 402 %, 

ʚ ʪʦʡ ʯʘʩ, ʷʢ ʚ ʂʠʪʘʾ ʟʨʦʩʪʘʥʥʷ ʩʢʣʘʣʦ 175 %, ʚ ɭʚʨʦʧʽ ï ʙʽʣʷ 78 %. ɺ ʨʝʟʫʣʴʪʘʪʽ, ʟʘ 

ʪʝʤʧʘʤʠ ʧʨʠʨʦʩʪʫ ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ, ʋʢʨʘʾʥʘ ʫʚʽʡʰʣʘ ʜʦ ʜʝʩʷʪʢʠ ʣʽʜʝʨʽʚ [1]. 

ʋ 2020 ʨ., ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 2019 ʨ., ʟʨʦʩʪʘʥʥʷ ʧʨʦʜʘʞ ʥʦʚʠʭ ʝʣʝʢʪʨʦʢʘʨʽʚ ʩʢʣʘʣʦ ʤʘʡʞʝ 

23 %. ɿʘ ʧʝʨʽʦʜ ʟ 01.07.2020 ʨ. ʧʦ 01.01.2021 ʨ. ʢʽʣʴʢʽʩʪʴ ʧʨʦʜʘʞ ʚ ʋʢʨʘʾʥʽ ʟʙʽʣʴʰʠʣʘʩʴ 

ʥʘ 4017 ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ. 

ʋ ʩʽʯʥʽ 2021 ʨ. ʧʨʦʜʘʞ ʥʦʚʠʭ ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ ʚ ʢʨʘʾʥʽ ʚʧʝʨʰʝ ʟʘ ʢʽʣʴʢʘ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ 

ʥʝ ʟʨʽʩ (ʨʠʩ. 1) [2]. ɸʣʝ ʟʘ 2021 ʨ. ʢʽʣʴʢʽʩʪʴ ʣʝʛʢʦʚʠʭ ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ ʟʨʦʩʣʘ ʥʘ 19 % 

ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʧʝʨʝʜʥʽʤ ʨʦʢʦʤ. 

ʋ ʛʨʫʜʥʽ 2022 ʨ. ʙʫʣʦ ʧʨʠʜʙʘʥʦ ʧʦʥʘʜ 2,3 ʪʠʩʷʯʽ ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ, ʱʦ ʥʘ 32,9 % 

ʙʽʣʴʰʝ, ʥʽʞ ʫ ʛʨʫʜʥʽ 2021 ʨ. ʪʘ ʥʘ 6,4 % ʙʽʣʴʰʝ, ʥʽʞ ʫ ʣʠʩʪʦʧʘʜʽ 2022 ʨ. ɿʘʛʘʣʦʤ, ʧʨʦʪʷʛʦʤ 

2022 ʨ., ʙʫʣʦ ʧʨʠʜʙʘʥʦ 22,5 ʪʠʩʷʯ ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ, ʱʦ ʥʘ 45,3 % ʙʽʣʴʰʝ, ʥʽʞ ʫ 2021 ʨ. ʅʘ 

1 ʩʽʯʥʷ 2023 ʨ. ʦʬʽʮʽʡʥʦ ʙʫʣʦ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 46830 ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ [3]. ɿʘ ʧʝʨʰʽ ʩʽʤ 

ʤʽʩʷʮʽʚ 2023 ʨ. ʙʫʣʦ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 15932 ʣʝʛʢʦʚʠʭ ʝʣʝʢʪʨʦʤʦʙʽʣʷ [4]-[5]. 
 

 
ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʽʢʘ ʧʨʦʜʘʞ ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ ʚ ʋʢʨʘʾʥʽ [2] 

 

ʊʝʨʠʪʦʨʽʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ ʧʦ ʋʢʨʘʾʥʽ ʥʝʨʽʚʥʦʤʽʨʥʠʡ. ɹʽʣʴʰʝ ʚʩʴʦʛʦ 

ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʂʠʻʚʽ ʪʘ ʂʠʾʚʩʴʢʽʡ, ʆʜʝʩʴʢʽʡ, ʍʘʨʢʽʚʩʴʢʽʡ, 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ  ̔ ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʷʭ, ʱʦ ʤʦʞʣʠʚʦ ʧʦʷʩʥʠʪʠ ʙʽʣʴʰ ʚʠʩʦʢʠʤʠ 

ʧʨʠʙʫʪʢʘʤʠ ʫ ʚʝʣʠʢʠʭ ʤʽʩʪʘʭ  ̔ʥʘʷʚʥʽʩʪʶ ʟʘʨʷʜʥʠʭ ʩʪʘʥʮʽʡ. 
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ʋ 2014 ʨ. ʚ ʋʢʨʘʾʥʽ ʙʫʣʦ 35 ʟʘʨʷʜʥʠʭ ʩʪʘʥʮʽʡ ʚʩʽʭ ʪʠʧʽʚ (ʟ ʥʠʭ 33 ʧʫʙʣʽʯʥʽ) ʟ 38 

ʪʦʯʢʘʤʠ ʧʽʜʢʣʶʯʝʥʥʷ. ʋ 2016 ʨ. ʱʦʨʽʯʥʽ ʪʝʤʧʠ ʟʨʦʩʪʘʥʥʷ ʯʠʩʣʘ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʭ 

ʟʘʨʷʜʥʠʭ ʩʪʘʥʮʽʡ ʙʫʣʠ ʚʠʱʝ, ʥʽʞ ʢʽʣʴʢʦʩʪʽ ʝʣʝʢʪʨʠʯʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ: 72 % ʧʨʦʪʠ 60 %. 

ʉʪʘʥʦʤ ʥʘ ʩʝʨʝʜʠʥʫ 2016 ʨ. ʚ ʋʢʨʘʾʥʽ ʽʩʥʫʚʘʣʦ ʧʨʠʙʣʠʟʥʦ 285 ʟʘʨʷʜʥʠʭ ʩʪʘʥʮʽʡ ʜʣʷ 

ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ. ʉʪʘʥʦʤ ʥʘ ʣʠʩʪʦʧʘʜ 2019 ʨ. ʚ ʋʢʨʘʾʥʽ ʙʫʣʦ 2719 ʩʪʘʥʮʽʡ ʩʪʘʥʜʘʨʪʥʦʾ ʪʘ 

ʚʠʩʦʢʦʾ ʧʦʪʫʞʥʦʩʪʽ, ʟʘʛʘʣʦʤ 5902 ʧʫʥʢʪʽʚ. ɿʘ ʦʩʪʘʥʥʽ ʪʨʠ ʨʦʢʠ ʟʥʘʯʥʦ ʟʙʽʣʴʰʠʣʘʩʷ 

ʢʽʣʴʢʽʩʪʴ ʟʘʨʷʜʥʠʭ ʩʪʘʥʮʽʡ ʫ ʢʨʘʾʥʽ, ʩʝʨʝʜ ʷʢʠʭ ʤʦʞʥʘ ʧʦʤʽʪʠʪʠ ʟʘʧʨʘʚʢʠ ʢʦʤʧʘʥʽʡ ʟ 

ʣʦʛʦʪʠʧʘʤʠ AutoEnterprise, ElectroUA, IONITY, TOKA  ̔ YASNO [6]-[7]. ʅʘʧʨʠʢʣʘʜ, 

ʢʦʤʧʘʥʽʷ çʊʆʂɸè ʟʙʽʣʴʰʠʣʘ ʢʽʣʴʢʽʩʪʴ ʟʘʨʷʜʥʠʭ ʩʪʘʥʮʽʡ ʟ 62 ʜʦ 484 (ʨʠʩ. 2). 
 

 
ʈʠʩʫʥʦʢ 2 ï ʄʝʨʝʞʘ ʟʘʨʷʜʥʠʡ ʩʪʘʥʮʽʡ çʊʆʂɸè ( ʞʦʚʪʝʥʴ 2023 ʨ.) 

 

ɼʠʥʘʤʽʢʘ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʟʘʨʷʜʥʠʭ ʩʪʘʥʮʽʡ ʚ ʋʢʨʘʾʥʽ ʚʽʜʧʦʚʽʜʘʻ ʨʽʚʥʶ 

ʧʝʨʝʜʦʚʠʭ ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥ. ɿʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʟʘʨʷʜʥʠʭ ʩʪʘʥʮʽʡ ʜʦ 

ʪʝʨʠʪʦʨʽʾ, ʋʢʨʘʾʥʘ ʩʴʦʛʦʜʥʽ ʧʨʘʢʪʠʯʥʦ ʥʝ ʧʦʩʪʫʧʘʻʪʴʩʷ ʜʝʨʞʘʚʘʤ ʉʭʽʜʥʦʾ ɭʚʨʦʧʠ. 
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ʋɼʂ 629.113 
 
ʉʝʤʝʥʝʮʴ ʄ.ʉ., ʟʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ ʛʨ. ɸɸʤ-ɯɯ-1 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʉʘʭʥʦ ɺ.ʇ., ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ, ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʘʚʪʦʤʦʙʽʣʽʚ 
(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ) 
 

ɺʇʃʀɺ ʊʀʉʂʋ ɺ ʐʀʅɯ ʅɸ ʂɽʈʆɺɸʅɯʉʊʔ ʊɸ ʉʊɯʁʂɯʉʊʔ 
ʃɽɻʂʆɺʆɻʆ ɸɺʊʆʄʆɹɯʃʗ 

 
ɺʽʜʦʤʦ, ʱʦ ʙʝʟʧʝʢʘ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʷ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʡʦʛʦ ʢʝʨʦʚʘʥʦʩʪʽ ʪʘ 

ʩʪʽʡʢʦʩʪʽ. ɺʘʞʣʠʚʠʤʠ ʞʦʨʩʪʢʽʩʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʰʠʥʠ ʻ ʾʾ ʙʽʯʥʘ ʪʘ ʢʫʪʦʚʘ 
ʞʦʨʩʪʢʦʩʪʽ. ʋ ʩʚʦʶ ʯʝʨʛʫ, ʧʦʻʜʥʘʥʥʷʤ ʮʠʭ ʜʚʦʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʻ ʙʽʯʥʝ ʚʽʜʚʝʜʝʥʥʷ ʢʦʣʝʩʘ 
ʘʚʪʦʤʦʙʽʣʷ, ʷʢʝ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʡʦʛʦ ʢʝʨʦʚʘʥʽʩʪʴ ʪʘ ʩʪʽʡʢʽʩʪʴ. 
ɯʩʥʫʻ ʥʝʣʽʥʽʡʥʘ ʪʝʦʨʽʷ ʚʽʜʚʝʜʝʥʥʷ, ʟʘʧʨʦʧʦʥʦʚʘʥʘ ɸʥʪʦʥʦʚʠʤ ɼ.ɸ., ʷʢʘ ʜʦʟʚʦʣʷʻ 

ʥʘʚʽʪʴ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʚʽʜʥʦʩʥʦ ʥʝʩʢʣʘʜʥʦʾ ʤʦʜʝʣʽ ʦʪʨʠʤʫʚʘʪʠ ʥʘʡʙʽʣʴʰ ʥʘʙʣʠʞʝʥʽ ʜʦ 
ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʠ. ʉʫʪʥʽʩʪʴ ʥʝʣʽʥʽʡʥʦʾ ʪʝʦʨʽʾ ʚʽʜʚʝʜʝʥʥʷ ʧʦʣʷʛʘʻ ʫ 
ʟʘʣʝʞʥʦʩʪʽ ʙʽʯʥʦʾ ʩʠʣʠ ʚʽʜ ʢʫʪʘ ʚʽʜʚʝʜʝʥʥʷ ʪʘ ʦʧʠʩʫʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤ [1] 
 

ὣ ὑ ήὑ  ήήήήήή̙ή̄ ή̑̈ ή̔̎ ὑ̔  ȟ
 

ʜʝ ὑ ὣȾ ï ʪʘʥʛʝʥʩ ʢʫʪʘ ʥʘʭʠʣʫ ʢʨʠʚʦʾ ὣ ὑ ʥʘ ʧʦʯʘʪʢʫ ʢʦʦʨʜʠʥʘʪ; 

     ή ï ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʢʮʽʾ, ʱʦ ʚʨʘʭʦʚʫʻ ʨʽʟʥʽ ʫʤʦʚʠ ʨʦʙʦʪʠ ʢʦʣʝʩʘ; 
     ή  ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʧʝʨʝʨʦʟʧʦʜʽʣ ʧʦ ʢʦʣʝʩʘʭ ʥʦʨʤʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ Ὑ; 
     ή ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʧʝʨʝʨʦʟʧʦʜʽʣ ʪʘʥʛʝʥʮʽʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ Ὑ ; 
     ή  ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʟʤʽʥʫ ʟʯʽʧʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʰʠʥʠ; 

     ή ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʟʤʽʥʫ ʥʘʭʠʣʫ ʢʦʣʝʩʘ; 

     ή ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʢʦʣʠʚʘʥʥʷ ʢʦʣʝʩʘ ʧʦ ʥʝʨʽʚʥʽʡ ʜʦʨʦʟʽ; 
     ή̄  ̑ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʨʫʭ ʘʚʪʦʤʦʙʽʣʷ ʧʨʦ ˇʨʫʥʪʦʚʽʡ ʜʦʨʦʟʽ; 

     ή̈  ̔ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʟʘʜʥʽ ʢʝʨʦʚʘʥʽ ʢʦʣʝʩʘ; 

     ή̎  ̔ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʽʜʚʝʜʝʥʥʷ ʧʨʠ ʥʝʩʪʘʣʦʤʫ ʚʽʜʚʝʜʝʥʥʽ; 

     ή̙  - ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʟʤʽʥʫ ʪʠʩʢʫ ʧʦʚʽʪʨʷ ʚ ʰʠʥʽ. 
ɹʽʯʥʘ ʞʦʨʩʪʢʽʩʪʴ ʰʠʥʠ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʩʢʫ ʧʦʚʽʪʨʷ ʚ ʥʽʡ. ʂʦʝʬʽʮʽʻʥʪ, 

ʱʦ ʚʨʘʭʦʚʫʻ ʟʤʽʥʫ ʪʠʩʢʫ ʧʦʚʽʪʨʷ ʚ ʰʠʥʽ ʟʘʧʠʩʘʥʦ [1] 
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ȟ 

 

ʜʝ ὴ̙  ï ʪʠʩʢ ʚ ʰʠʥʽ; 
    Ὄ ï ʚʠʩʦʪʘ ʧʨʦʬʽʣʶ ʰʠʥʠ; 
    ὰ ï ʜʦʚʞʠʥʘ ʢʦʥʪʘʢʪʫ; 
    Ὤ̙  ï ʦʧʪʠʤʘʣʴʥʠʡ ʧʨʦʛʠʥ ʰʠʥʠ; 
    ὦ ï ʰʠʨʠʥʘ ʦʙʦʜʫ. 
ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʨʦʙʦʪʘʤʠ ʧʦ ʚʠʟʥʘʯʝʥʥʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʞʦʨʩʪʢʦʩʪʽ ʰʠʥ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʦʥʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʤʘʡʞʝ ʣʽʥʽʡʥʽ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʥʫʪʨʽʰʥʴʦʛʦ ʪʠʩʢʫ. 
ʆʢʨʽʤ ʪʦʛʦ, ʢʝʨʦʚʘʥʽʩʪʴ ʪʘ ʩʪʽʡʢʽʩʪʴ ʘʚʪʦʤʦʙʽʣʷ ʟʥʘʯʥʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʧʦʢʨʠʪʪʷ ʫ 

ʧʣʦʱʽ ʢʦʥʪʘʢʪʫ ʰʠʥʠ ʟ ʦʧʦʨʥʦʶ ʧʦʚʝʨʭʥʝʶ. ʇʨʠ ʨʽʟʥʠʭ ʟʥʘʯʝʥʥʷʭ ʪʠʩʢʫ ʚ ʰʠʥʽ, ʧʣʦʱʘ 
ʢʦʥʪʘʢʪʫ ʙʫʜʝ ʟʤʽʥʶʚʘʪʠʩʴ, ʘ ʦʪʞʝ ʽ ʨʽʟʥʠʤ ʙʫʜʝ ʢʦʝʬʽʮʽʻʥʪ ʟʯʝʧʣʝʥʥʷ ʟ ʜʦʨʦʛʦʶ. 
 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ 
1. ʉʘʭʥʦ ɺ. ʇ., ʇʦʣʷʢʦʚ ɺ. ʄ., ʐʘʨʘʡ ʉ. ʄ., ɹʦʩʝʥʢʦ ɺ. ʄ. ʇʨʠʢʣʘʜʥʘ ʪʝʦʨʽʷ ʨʫʭʫ 

ʘʚʪʦʧʦʾʟʜʘ : ʥʘʚʯ. ʧʦʩʽʙ. ʂʠʾʚ : ʅʊʋ, 2016. 232 ʩ.  
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ʊʠʤʦʰʝʚʩʴʢʠʡ ɸ.ʆ., ʟʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ ʛʨ. 274-21ʩʢ-1 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɹʘʩ ʂ.ʄ., ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʘʚʪʦʤʦʙʽʣʽʚ ʪʘ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʇɽʈɽɺɸɻʀ ʊɸ ʅɽɼʆʃɯʂʀ ɹɽɿʇʆʉɽʈɽɼʅʔʆɻʆ ɺʇʆʈʉʂʋɺɸʅʅʗ ʇɸʃʀɺɸ 

 

ɹʝʥʟʠʥʦʚʽ ʤʦʪʦʨʠ ʟ ʙʝʟʧʦʩʝʨʝʜʥʽʤ ʫʧʨʠʩʢʫʚʘʥʥʷʤ ʧʘʣʠʚʘ ʘʚʪʦʣʶʙʠʪʝʣʽ ʪʘ ʬʘʭʽʚʮʽ 

ʦʮʽʥʶʶʪʴ ʧʦ-ʨʽʟʥʦʤʫ: ʦʜʥʽ ʚʚʘʞʘʶʪʴ ʾʭ ʧʨʠʢʣʘʜʦʤ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʜʦʩʢʦʥʘʣʦʩʪʽ, ʽʥʰʽ 

ʙʦʷʪʴʩʷ ʷʢ ʚʦʛʥʶ ʽ ʛʦʪʦʚʽ ʚʽʜʤʦʚʠʪʠʩʷ ʚʽʜ ʥʠʭ ʱʝ ʥʘ ʩʪʘʜʽʾ ʚʠʙʦʨʫ ʘʚʪʦʤʦʙʽʣʷ. 

ɹʝʥʟʠʥʦʚʽ ʜʚʠʛʫʥʠ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʷʥʥʷ ʟ ʙʝʟʧʦʩʝʨʝʜʥʽʤ ʫʧʨʠʩʢʫʚʘʥʥʷʤ ʧʦʯʘʣʠ 

ʤʘʩʦʚʦ ʥʘʜʭʦʜʠʪʠ ʥʘ ʚʽʪʯʠʟʥʷʥʠʡ ʨʠʥʦʢ ʥʘ ʧʦʯʘʪʢʫ 2000-ʭ ʨʦʢʽʚ ʽ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʩʪʘʣʠ 

ʥʝʦʜʤʽʥʥʠʤ ʘʪʨʠʙʫʪʦʤ ʙʫʜʴ-ʷʢʦʛʦ ʙʽʣʴʰ-ʤʝʥʰ ʩʫʯʘʩʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ ʩʝʨʝʜʥʴʦʛʦ ʯʠ 

ʚʠʱʦʛʦ ʮʽʥʦʚʦʛʦ ʩʝʛʤʝʥʪʘ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʚʦʥʠ ʜʘʚʥʦ ʻ ʜʘʥʽʩʪʶ ʽ ʟʘʣʠʰʘʪʴʩʷ ʪʘʢʦʶ ʜʦ 

ʤʦʤʝʥʪʫ ʧʝʨʝʭʦʜʫ ʣʶʜʩʪʚʘ ʥʘ ʧʨʠʥʮʠʧʦʚʦ ʽʥʰʽ ʟʘʩʦʙʠ ʧʝʨʝʩʫʚʘʥʥʷ, ʷʢʠʤʠ ʩʴʦʛʦʜʥʽ 

ʙʽʣʴʰʦʩʪʽ ʝʢʩʧʝʨʪʽʚ ʻ ʝʣʝʢʪʨʦʢʘʨʠ. 

ʆʩʥʦʚʥʦʶ ʚʽʜʤʽʥʥʽʩʪʶ ʚʽʜ ʪʨʘʜʠʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʨʦʟʧʦʜʽʣʝʥʦʛʦ ʫʧʦʨʩʢʫʚʘʥʥʷ ʩʭʝʤʠ 

ʟ ʙʝʟʧʦʩʝʨʝʜʥʽʤ ʫʧʦʨʩʢʫʚʘʥʥʷʤ ʻ ʪʝ, ʱʦ ʙʝʥʟʠʥ ʫ ʥʽʡ ʧʦʜʘʻʪʴʩʷ ʥʝ ʫ ʚʧʫʩʢʥʠʡ ʢʦʣʝʢʪʦʨ, 

ʘ ʧʨʷʤʽʩʽʥʴʢʦ ʚ ʮʠʣʽʥʜʨʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʢʘʤʝʨʠ ʟʛʦʨʷʥʥʷ ʥʘʜʭʦʜʠʪʴ ʥʝ ʛʦʪʦʚʘ 

ʧʘʣʠʚʦʧʦʚʽʪʨʷʥʘ ʩʫʤʽʰ, ʘ çʞʠʚʝè ʧʘʣʠʚʦ, ʧʨʠ ʮʴʦʤʫ ʩʫʤʽʰ ʫʪʚʦʨʝʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʚ 

ʩʘʤʦʤʫ ʤʦʪʦʨʽ. 

ʉʭʝʤʘ ʟ ʙʝʟʧʦʩʝʨʝʜʥʽʤ ʨʦʟʧʦʜʽʣʝʥʠʤ ʫʧʦʨʩʢʫʚʘʥʥʷʤ ʜʦʟʚʦʣʷʻ ʥʘʜʟʚʠʯʘʡʥʦ ʪʦʥʢʦ ʽ 

ʪʦʯʥʦ ʢʝʨʫʚʘʪʠ ʧʨʦʮʝʩʦʤ ʩʫʤʽʰʦʫʪʚʦʨʝʥʥʷ ʪʘ ʟʤʫʰʫʚʘʪʠ ʙʝʥʟʠʥʦʚʠʡ ʜʚʠʛʫʥ ʧʨʘʮʶʚʘʪʠ 

ʥʘ ʥʝʡʤʦʚʽʨʥʦ ʙʽʜʥʽʡ ʧʘʣʠʚʦʧʦʚʽʪʨʷʥʽʡ ʩʫʤʽʰʽ. ʗʢʱʦ ʟʚʠʯʘʡʥʽ ʤʦʪʦʨʠ ʟʘʟʚʠʯʘʡ 

ʬʫʥʢʮʽʦʥʫʶʪʴ ʧʨʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʙʝʥʟʠʥʫ ʜʦ ʧʦʚʽʪʨʷ ʚ ʧʨʦʧʦʨʮʽʾ 1:14, ʪʦ ʤʦʪʦʨʠ ʟ 

ʙʝʟʧʦʩʝʨʝʜʥʽʤ ʫʧʦʨʩʢʫʚʘʥʥʷʤ ʚ ʜʝʷʢʠʭ ʨʝʞʠʤʘʭ ʚʠʭʦʜʷʪʴ ʥʘ 1:20 ʽ ʥʘʚʽʪʴ 1:40. ʅʝʚʘʞʢʦ 

ʟʜʦʛʘʜʘʪʠʩʷ, ʱʦ ʮʝ ʜʦʟʚʦʣʷʻ ʾʤ ʩʧʘʣʶʚʘʪʠ ʥʘʙʘʛʘʪʦ ʤʝʥʰʝ ʧʘʣʠʚʘ. ʇʨʠ ʮʴʦʤʫ 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʩʫʤʽʰʦʫʪʚʦʨʝʥʥʷ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʨʘʟʫ 

ʢʽʣʴʢʦʭ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʧʽʜʚʠʱʫʻ ʧʦʪʫʞʥʽʩʥʽ ʪʘ ʜʠʥʘʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʪʘ ʧʦʢʨʘʱʫʻ 

ʝʢʦʣʦʛʽʯʥʽʩʪʴ ʩʠʣʦʚʦʛʦ ʘʛʨʝʛʘʪʫ. 

ɺʠʨʦʙʥʠʢʠ ʪʘʢʠʭ ʜʚʠʛʫʥʽʚ ʥʘʚʦʜʷʪʴ ʜʫʞʝ ʧʨʦʤʦʚʠʩʪʽ ʜʘʥʽ: ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ 

ʟʥʠʞʫʻʪʴʩʷ ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 20é25 %, ʘ ʪʷʛʘ ʽ ʧʦʪʫʞʥʽʩʪʴ ʧʽʜʚʠʱʫʶʪʴʩʷ ʥʘ 10é15 %. ɯ 

ʚʩʝ ʮʝ ʧʨʠ ʥʝʚʝʣʠʢʦʤʫ ʣʽʪʨʘʞʽ, ʟʘʩʪʦʩʫʚʘʥʥʽ ʩʠʩʪʝʤ ʨʝʮʠʨʢʫʣʷʮʽʾ ʪʘ ʜʦʧʘʣʶʚʘʥʥʷ 

ʚʠʭʣʦʧʫ, ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʥʘʡʩʫʚʦʨʽʰʠʤ ʝʢʦʣʦʛʽʯʥʠʤ ʥʦʨʤʘʤ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʘ ɼɺɿ ʙʘʛʘʪʦʩʪʫʧʽʥʯʘʩʪʦʛʦ ʥʘʜʜʫʚʫ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʭʝʤ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʫʧʦʨʩʢʫʚʘʥʥʷ ʪʷʛʥʝ ʟʘ ʩʦʙʦʶ ʥʝʡʤʦʚʽʨʥʦ ʚʠʩʦʢʽ 

ʚʠʤʦʛʠ ʥʝ ʪʽʣʴʢʠ ʜʦ ʢʦʥʩʪʨʫʢʮʽʾ ʩʠʣʦʚʦʛʦ ʘʛʨʝʛʘʪʫ, ʘʣʝ ʪʘʢʦʞ ʜʦ ʧʘʣʠʚʥʦʛʦ ʥʘʩʦʩʫ ʪʘ 

ʷʢʦʩʪʽ ʧʘʣʴʥʦʛʦ, ʘ ʪʘʢʦʞ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʬʦʨʩʫʥʦʢ ʪʘ ʝʣʝʢʪʨʠʢʠ, ʙʽʣʴʰʦʩʪʽ ʽʥʰʠʭ 

ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʠʭ ʚʫʟʣʽʚ ʪʘ ʘʛʨʝʛʘʪʽʚ ʘʚʪʦʤʦʙʽʣʷ. 

ɼʦʤʦʛʪʠʩʷ ʫʪʚʦʨʝʥʥʷ ʧʨʘʚʠʣʴʥʦʾ ʩʫʤʽʰʽ ʧʨʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦʤʫ ʫʧʦʨʩʢʫʚʘʥʥʽ 

ʥʘʜʟʚʠʯʘʡʥʦ ʩʢʣʘʜʥʦ. ɼʣʷ ʮʴʦʛʦ çʤʦʟʢʠè ʤʘʰʠʥʠ ʧʦʩʪʘʯʘʶʪʴʩʷ ʚʽʜʨʘʟʫ ʢʽʣʴʢʦʤʘ 

ʧʨʦʛʨʘʤʘʤʠ ʫʧʨʘʚʣʽʥʥʷ ʟ ʨʽʟʥʠʤ ʮʠʢʣʦʤ ʨʦʙʦʪʠ ʽ ʢʫʧʦʶ ʚʠʩʦʢʦʪʦʯʥʠʭ ʜʘʪʯʠʢʽʚ. ɸ ʟʘ 

ʨʦʟʧʠʣ ʧʘʣʠʚʘ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʧʝʮʽʘʣʴʥʽ ʚʠʭʨʦʚʽ ʬʦʨʩʫʥʢʠ, ʱʦ ʧʨʘʮʶʶʪʴ ʧʨʠ 

ʥʘʜʚʠʩʦʢʦʤʫ ʪʠʩʢʫ, ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʷʢʦʛʦ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʘʚʪʦʤʦʙʽʣʴ ʦʩʥʘʱʫʻʪʴʩʷ 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʤʠ ʧʘʣʠʚʥʠʤʠ ʥʘʩʦʩʘʤʠ, ʘʥʘʣʦʛʽʯʥʠʤʠ ʪʠʤ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ 

ʜʠʟʝʣʴʥʠʭ ʩʭʝʤʘʭ (ʷʢʱʦ ʟʚʠʯʘʡʥʽ ʥʘʩʦʩʠ ʨʦʟʚʠʚʘʶʪʴ ʙʣʠʟʴʢʦ 3é4 ʘʪʤ, ʪʦ ʮʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ 50é130). ɿʨʦʟʫʤʽʣʦ, ʢʦʤʧʦʥʝʥʪʠ ʪʘʢʠʭ ʩʠʩʪʝʤ ʤʘʶʪʴ ʙʫʪʠ ʥʝʡʤʦʚʽʨʥʦ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʪʘ ʷʢʽʩʥʠʤʠ, ʨʦʟʨʘʭʦʚʘʥʠʤʠ ʥʘ ʪʨʠʚʘʣʠʡ ʪʝʨʤʽʥ ʩʣʫʞʙʠ. ʉʘʤʝ 

ʜʦʪʨʠʤʘʥʥʷ ʮʠʭ ʫʤʦʚ ʜʦʟʚʦʣʷʻ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʨʦʟʧʦʨʦʰʫʚʘʪʠ ʧʘʣʠʚʦ, ʢʨʘʱʝ 
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ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  
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ʧʝʨʝʤʽʰʫʚʘʪʠ ʡʦʛʦ ʟ ʧʦʚʽʪʨʷʤ ʪʘ ʛʨʘʤʦʪʥʽʰʝ ʨʦʟʧʦʨʷʜʞʘʻʪʴʩʷ ʛʦʪʦʚʦʶ ʩʫʤʽʰʰʶ ʥʘ 

ʨʽʟʥʠʭ ʨʝʞʠʤʘʭ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ. 

ɹʝʟ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʚ ʨʝʞʠʤʽ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ), ʜʚʠʛʫʥ ʟ ʙʝʟʧʦʩʝʨʝʜʥʽʤ 

ʫʧʦʨʩʢʫʚʘʥʥʷʤ ʬʫʥʢʮʽʦʥʫʻ ʚ ʨʝʞʠʤʽ ʧʦʰʘʨʦʚʦʛʦ ʩʫʤʽʰʦʫʪʚʦʨʝʥʥʷ - ʩʫʤʽʰ ʤʘʢʩʠʤʘʣʴʥʦ 

ʟʙʽʜʥʶʻʪʴʩʷ, ʘʣʝ ʟʘʣʠʰʘʻʪʴʩʷ ʜʦʩʠʪʴ ʷʢʽʩʥʦʶ ʪʘ ʧʨʠʜʘʪʥʦʶ ʜʣʷ ʨʦʙʦʪʠ. ʋ ʮʴʦʤʫ ʨʝʞʠʤʽ 

ʜʨʦʩʝʣʴʥʘ ʟʘʩʣʽʥʢʘ ʚʽʜʢʨʠʪʘ ʰʠʨʦʢʦ, ʘ ʚʧʫʩʢʥʽ ʟʘʩʣʽʥʢʠ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʟʘʢʨʠʪʦʤʫ ʩʪʘʥʽ. 

ʇʘʣʴʥʝ ʚʧʦʨʩʢʫʻʪʴʩʷ ʙʣʠʞʯʝ ʜʦ ʢʽʥʮʷ ʪʘʢʪʫ ʩʪʠʩʥʝʥʥʷ ʚ ʦʙʣʘʩʪʴ ʩʚʽʯʢʠ ʟʘʧʘʣʶʚʘʥʥʷ, ʜʝ 

ʟʘʚʠʭʨʶʻʪʴʩʷ ʽ ʣʝʛʢʦ ʩʧʘʣʘʭʫʻ. ɻʦʤʦʛʝʥʥʝ ʩʫʤʽʰʦʫʪʚʦʨʝʥʥʷ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʧʦʪʫʞʥʫ 

ʩʫʤʽʰ, ʥʝʦʙʭʽʜʥʫ ʧʨʠ ʨʽʚʥʦʤʽʨʥʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ ʥʘ ʜʚʠʛʫʥ ʽ ʥʘ ʧʝʨʝʭʽʜʥʠʭ ʨʝʞʠʤʘʭ. 

ʇʨʠ ʤʘʢʩʠʤʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ ʚʽʜʢʨʠʪʽ ʜʨʦʩʝʣʴʥʘ ʟʘʩʣʽʥʢʘ, ʪʘʢ ʽ ʚʧʫʩʢʥʽ ʢʘʥʘʣʠ, ʘ 

ʧʘʣʴʥʝ ʚʧʦʨʩʢʫʻʪʴʩʷ ʱʝ ʥʘ ʪʘʢʪʽ ʚʧʫʩʢʫ. ʆʜʥʦʯʘʩʥʦ, ʥʘʩʢʽʣʴʢʠ ʤʦʞʥʘ, ʜʦʧʘʣʶʶʪʴʩʷ ʽ 

ʚʠʭʣʦʧʥʽ ʛʘʟʠ, ʱʦ ʧʽʜʚʠʱʫʻ ʝʢʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʙʝʟ ʰʢʦʜʠ ʤʦʪʦʨʘ. 

ɺʩʝ ʮʝ ʚʠʤʘʛʘʻ ʜʦʦʧʨʘʮʶʚʘʥʥʷ ʛʝʦʤʝʪʨʽʾ ʢʘʤʝʨʠ ʟʛʦʨʷʥʥʷ, ʧʽʜʚʠʱʝʥʥʷ ʩʪʫʧʝʥʷ 

ʩʪʠʩʥʝʥʥʷ ʜʦ 1:12-14, ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʣʴʰ ʩʢʣʘʜʥʦʛʦ ʽ ʜʦʨʦʛʦʛʦ ʢʘʪʘʣʽʟʘʪʦʨʘ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ 

1. ʂʦʨʞʘʚʽʥ ʖ. ɸ. ʂʦʥʩʧʝʢʪ ʣʝʢʮʽʡ ʟ ʜʠʩʮʠʧʣʽʥʠç ɸʚʪʦʤʦʙʽʣʴʥʽ ʜʚʠʛʫʥʠè ʜʣʷ 
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ʊʽʪʦʚ ʉ.ʉ., ʟʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ ʛʨ. 274-20-1 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʉʘʢʥʦ ʆ.ʇ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʘʚʪʦʤʦʙʽʣʽʚ ʪʘ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʐɯʉʊʔ ʊɽʅɼɽʅʎɯʁ, ʗʂɯ ʌʆʈʄʋʖʊʔ 

ʄɸʁɹʋʊʅɭ ɸɺʊʆʄʆɹɯʃʔʅʆɰ ɯʅɼʋʉʊʈɯɰ 

 

ɸʚʪʦʤʦʙʽʣʴʥʘ ʽʥʜʫʩʪʨʽʷ ʟʘʟʥʘʻ ʢʘʨʜʠʥʘʣʴʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ, ʢʦʣʠ ʝʣʝʢʪʨʦʤʦʙʽʣʽ 

(Electric Vehicles - EV) ʧʨʠʩʢʦʨʶʶʪʴʩʷ ʜʦ ʤʘʩʦʚʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ. ʆʜʥʘʢ ʚʘʞʣʠʚʘ 

ʧʨʦʙʣʝʤʘ ʟʘʣʠʰʘʻʪʴʩʷ: ʭʦʯʘ ʝʣʝʢʪʨʦʤʦʙʽʣʽ ʻ ʢʣʶʯʝʤ ʜʦ ʙʽʣʴʰ ʩʪʽʡʢʦʛʦ ʤʘʡʙʫʪʥʴʦʛʦ, 

ʚʠʩʦʢʽ ʚʠʪʨʘʪʠ, ʧʦʚôʷʟʘʥʽ ʟ ʪʝʭʥʦʣʦʛʽʻʶ ʘʢʫʤʫʣʷʪʦʨʽʚ, ʢʠʜʘʶʪʴ ʪʽʥʴ ʥʘ ʧʨʠʙʫʪʢʦʚʽʩʪʴ 

ʙʽʣʴʰʦʩʪʽ OEM-ʚʠʨʦʙʥʠʢʽʚ ʽ ʛʽʛʘʬʘʙʨʠʢ. 

ʑʦʙ ʚʠʨʽʰʠʪʠ ʮʽ ʚʠʢʣʠʢʠ ʪʘ ʧʨʦʙʣʝʤʠ ʱʦʜʦ ʨʽʰʝʥʥʷ ʜʣʷ ʝʣʝʢʪʨʠʬʽʢʘʮʽʾ 

ʤʦʙʽʣʴʥʦʩʪʽ, ʷʢʠʡ ʨʦʟʨʦʙʣʷʻ ʪʘ ʚʠʨʦʙʣʷʻ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʟôʻʜʥʘʥʥʷ ʪʘ ʚʠʩʦʢʦʪʦʯʥʽ 

ʩʠʩʪʝʤʥʽ ʨʽʰʝʥʥʷ ʜʣʷ ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ. ʋ ʮʽʡ ʛʦʥʮʽ ʜʦ ʝʣʝʢʪʨʠʯʥʦʛʦ ʤʘʡʙʫʪʥʴʦʛʦ, ʱʦ 

ʟʘʨʦʜʞʫʻʪʴʩʷ, ʧʝʨʝʤʘʛʘʻ ʰʚʠʜʢʽʩʪʴ, ʽ ʥʘʮʽʣʝʥʘ ʥʘ ʨʝʘʣʽʟʘʮʽʶ ʧʦʪʨʝʙ OEM-ʚʠʨʦʙʥʠʢʽʚ 

ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ, ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʧʨʦʜʫʢʪʫ, ʧʨʦʮʝʩʫ ʪʘ ʚʠʨʦʙʥʠʮʪʚʘ, ʥʘ ʛʣʦʙʘʣʴʥʦʤʫ ʨʽʚʥʽ. 

ʈʠʥʦʢ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʽʚ ʟʨʦʩʪʘʻ ʪʘ ʥʘʙʠʨʘʻ ʦʙʝʨʪʽʚ ʟʘʚʜʷʢʠ 

ʟʨʦʩʪʘʶʯʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ ʝʣʝʢʪʨʦʥʥʦʛʦ ʢʦʥʪʝʥʪʫ ʚ ʘʚʪʦʤʦʙʽʣʴʥʦʤʫ ʩʝʢʪʦʨʽ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʝʣʝʢʪʨʠʬʽʢʘʮʽʾ, ʮʠʬʨʦʚʦʛʦ ʧʽʜʢʣʶʯʝʥʥʷ ʪʘ ʙʝʟʧʝʢʠ. ʆʩʴ ʜʝʷʢʽ ʟ ʢʣʶʯʦʚʠʭ 

ʪʝʥʜʝʥʮʽʡ ʥʘ ʨʠʥʢʫ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʽʚ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʠ ʜʣʷ ʧʽʜʪʨʠʤʢʠ 

ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʟʚôʷʟʦʢ V2X ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʪʘ 

ʤʦʙʽʣʴʥʦʩʪʽ, ʟʙʽʣʴʰʝʥʥʷ ʝʣʝʢʪʨʦʥʥʦʛʦ ʢʦʥʪʝʥʪʫ ʚ ʘʚʪʦʤʦʙʽʣʷʭ, ʨʦʟʨʦʙʢʘ 

ʫʣʴʪʨʘʰʠʨʦʢʦʩʤʫʛʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʨʦʟʨʦʙʢʘ ʽʥʪʝʛʨʦʚʘʥʠʭ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʽʚ ʥʘ ʦʩʥʦʚʽ 

IoT ʪʘ ʟʨʦʩʪʘʥʥʷ ʘʚʪʦʥʦʤʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. ʆʩʥʦʚʥʠʤʠ ʨʫʰʽʡʥʠʤʠ ʩʠʣʘʤʠ 

ʟʨʦʩʪʘʥʥʷ ʮʴʦʛʦ ʨʠʥʢʫ ʻ ʟʙʽʣʴʰʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʘʚʪʦʤʦʙʽʣʽʚ, ʟʙʽʣʴʰʝʥʥʷ ʝʣʝʢʪʨʦʥʥʦʛʦ 

ʚʤʽʩʪʫ ʥʘ ʘʚʪʦʤʦʙʽʣʴ ʽ ʟʨʦʩʪʘʶʯʠʡ ʧʦʧʠʪ ʥʘ ʚʜʦʩʢʦʥʘʣʝʥʽ ʟʘʩʦʙʠ ʙʝʟʧʝʢʠ ʪʘ ʢʦʤʬʦʨʪʫ: 

1. ʈʦʟʚʠʪʦʢ ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ: ɽʣʝʢʪʨʦʤʦʙʽʣʽ ʚʠʟʥʘʯʘʶʪʴ ʤʘʡʙʫʪʥʻ ʘʚʪʦʤʦʙʽʣʴʥʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʱʦ ʻ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʤ ʪʘ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʠʤ ʨʽʰʝʥʥʷʤ ʜʣʷ 

ʟʤʝʥʰʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʥʘʬʪʠ. 

2. ɿʤʝʥʰʝʥʥʷ ʰʢʽʜʣʠʚʠʭ ʚʠʢʠʜʽʚ: ɽʣʝʢʪʨʦʤʦʙʽʣʽ ʥʝ ʚʠʜʽʣʷʶʪʴ ʰʢʽʜʣʠʚʽ ʛʘʟʠ, 

ʩʧʨʠʷʶʯʠ ʟʥʘʯʥʦʤʫ ʟʥʠʞʝʥʥʶ ʚʧʣʠʚʫ ʥʘ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ. 

3. ɿʙʽʣʴʰʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ: ɽʣʝʢʪʨʦʤʦʙʽʣʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʝʥʝʨʛʽʶ ʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʦ, ʩʧʦʞʠʚʘʶʯʠ ʤʝʥʰʝ ʝʣʝʢʪʨʠʢʠ ʥʘ ʢʽʣʦʤʝʪʨ. 

4. ɽʢʦʥʦʤʽʷ ʢʦʰʪʽʚ: ɺʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʠʭ 

ʝʢʦʥʦʤʽʯʥʠʭ ʚʠʛʽʜ ʯʝʨʝʟ ʟʤʝʥʰʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʧʘʣʠʚʘ. 

5. ʊʝʭʥʦʣʦʛʽʯʥʘ ʽʥʥʦʚʘʮʽʷ: ʈʦʟʚʠʪʦʢ ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ ʩʪʠʤʫʣʶʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʧʦʢʨʘʱʫʶʯʠ ʙʝʟʧʝʢʫ ʪʘ ʢʦʤʬʦʨʪ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

6. ɸʚʪʦʥʦʤʥʘ ʪʝʭʥʦʣʦʛʽʷ: ɸʚʪʦʤʦʙʽʣʴʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʦʨʽʻʥʪʫʻʪʴʩʷ ʥʘ ʘʚʪʦʥʦʤʥʽ 

ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʫ ʙʝʟʧʝʢʫ ʪʘ ʟʨʫʯʥʽʩʪʴ. 
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2. Six trends shaping the future of the automotive semiconductor market. Lucintel. 2021. 

URL: http://surl.li/nizot .  
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ʌʽʣʦʥʝʥʢʦ ɸ.ʉ., ʟʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ ʛʨ. 274-20-1 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʍʦʜʦʩ ʆ.ɻ., ʩʪ. ʚʠʢʣ. ʢʘʬʝʜʨʠ ʘʚʪʦʤʦʙʽʣʽʚ ʪʘ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ 
ʛʦʩʧʦʜʘʨʩʪʚʘ 
(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 
 

ʈɽɾʀʄʀ ʊɽʍʅɯʏʅʆɻʆ ʆɹʉʃʋɻʆɺʋɺɸʅʅʗ ɸɺʊʆʄʆɹɯʃɯɺ 
 
ʅʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʧʘʨʢʫ ʨʽʟʥʦʤʘʥʽʪʥʦʾ ʪʝʭʥʽʢʠ ʚ 

ʩʧʨʘʚʥʦʤʫ ʽ ʨʦʙʦʯʦʤʫ ʩʪʘʥʽ ʧʨʠʡʥʷʪʘ ʩʠʩʪʝʤʘ ʧʨʦʬʽʣʘʢʪʠʯʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ, ʘ ʩʘʤʝ 
ʧʣʘʥʦʚʦ-ʟʘʧʦʙʽʞʥʠʡ ʨʝʤʦʥʪ, ʷʢʽ ʚʠʚʯʘʶʪʴʩʷ ʚ ʨʘʤʢʘʭ ʜʠʩʮʠʧʣʽʥʠ çʊʝʭʥʽʯʥʘ 
ʝʢʩʧʣʫʘʪʘʮʽʷ ʘʚʪʦʤʦʙʽʣʽʚè. ʇʨʘʚʠʣʴʥʦ ʦʨʛʘʥʽʟʦʚʘʥʽ ʨʦʙʦʪʠ ʩʧʨʠʷʶʪʴ ʟʤʝʥʰʝʥʥʶ ʧʦʪʦʢʫ 
ʚʽʜʤʦʚ ʪʘ ʥʝʩʧʨʘʚʥʦʩʪʝʡ, ʟʙʽʣʴʰʫʻ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʘʚʪʦʤʦʙʽʣʽʚ. ʉʠʩʪʝʤʘ ʧʨʦʬʽʣʘʢʪʠʯʥʦʛʦ 
ʧʣʘʥʫʚʘʥʥʷ ʙʘʟʫʻʪʴʩʷ ʥʘ ʥʦʨʤʘʪʠʚʥʠʭ ʨʝʞʠʤʘʭ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʧʦʪʦʯʥʦʛʦ 
ʨʝʤʦʥʪʫ ʘʚʪʦʤʦʙʽʣʽʚ, ʷʢʽ ʨʦʟʨʦʙʣʝʥʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ. ɸʣʝ 
ʘʚʪʦʤʦʙʽʣʴʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʧʦʩʪʽʡʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʪʘ ʧʨʦʝʢʪʫʶʪʴʩʷ ʥʦʚʽ, ʙʽʣʴʰ ʥʘʜʽʡʥʽ, 
ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʝʨʽʦʜ ʤʽʞ ʪʝʭʥʽʯʥʠʤʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷʤʠ. ɺʽʜʧʦʚʽʜʥʦ, 
ʮʽ ʟʤʽʥʠ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʧʝʨʽʦʜʠʯʥʦʩʪʽ ʪʝʭʥʽʯʥʦʛʦ 
ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʨʝʤʦʥʪʫ. ɯʩʥʫʶʯʘ ʩʠʩʪʝʤʘ [1] ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʽʦʜʠʯʥʦʩʪʽ ʪʝʭʥʽʯʥʦʛʦ 
ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪʫ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʢʦʨʠʛʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʝʬʽʮʽʻʥʪʽʚ ʚ 
ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʘʩʪʫʧʥʠʭ ʫʤʦʚ: ʢʘʪʝʛʦʨʽʾ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ (ʂ1); ʤʦʜʠʬʽʢʘʮʽʾ ʨʫʭʦʤʦʛʦ 
ʩʢʣʘʜʫ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʡʦʛʦ ʨʦʙʦʪʠ (ʂ2); ʧʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ (ʂ3); 
ʧʨʦʙʽʛʫ ʟ ʧʦʯʘʪʢʫ ʝʢʩʧʣʫʘʪʘʮʽʾ (ʂ4); ʨʦʟʤʽʨʫ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʽ ʢʽʣʴʢʽʩʪʴ 
ʩʫʤʽʩʥʠʭ ʛʨʫʧ ʘʚʪʦʧʘʨʢʫ (ʂ5).  
ʆʪʨʠʤʘʥʘ ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʫʤʦʚ ʪʘ ʤʽʩʮʝʤ 

ʝʢʩʧʣʫʘʪʘʮʽʾ, ʩʢʣʘʜʫ ʧʘʨʢʫ ʘʚʪʦʤʦʙʽʣʽʚ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʚʽʜ ʥʦʨʤʘʪʠʚʥʦʛʦ ʟʥʘʯʝʥʥʷ ʚ 
ʙʽʢ ʟʤʝʥʰʝʥʥʷ, ʘ ʢʦʨʝʛʫʚʘʥʥʷ ʥʦʨʤʘʪʠʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʝʨʽʦʜʠʯʥʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʚ 
ʙʽʢ ʟʙʽʣʴʰʝʥʥʷ ʥʝ ʧʝʨʝʜʙʘʯʝʥʦ. ʗʢ ʧʦʢʘʟʫʻ ʧʨʘʢʪʠʢʘ ʥʘ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ 
ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʘʣʝʥʜʘʨʥʠʤ ʛʨʘʬʽʢʦʤ, ʷʢʠʡ ʥʝ ʚʨʘʭʦʚʫʻ 
ʩʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ ʚ ʘʚʪʦʤʦʙʽʣʴʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʘ ʩʘʤʝ ʟʙʽʣʴʰʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ 
ʘʚʪʦʤʦʙʽʣʽʚ. ʊʦʤʫ ʨʽʰʝʥʥʷʤ ʮʴʦʛʦ ʧʠʪʘʥʥʷ ʤʦʞʝ ʩʪʘʪʠ ʧʨʦʚʝʜʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ 
ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʟʘ ʛʨʘʬʽʢʦʤ, ʷʢʠʡ ʙʠ ʙʘʟʫʚʘʚʩʷ ʥʘ ʢʘʣʝʥʜʘʨʥʠʭ ʜʘʪʘʭ ʪʘ ʚʨʘʭʦʚʫʚʘʚ 
ʨʝʘʣʴʥʽ ʧʨʦʙʽʛʠ ʘʚʪʦʤʦʙʽʣʽʚ, ʘ ʩʘʤʝ ʩʝʨʝʜʥʴʦʜʦʙʦʚʠʡ ʧʨʦʙʽʛ. ɼʣʷ ʢʦʞʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ 
ʧʨʠʡʤʘʻʪʴʩʷ ʧʝʚʥʘ ʧʝʨʽʦʜʠʯʥʽʩʪʴ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʝʚʥʠʭ ʨʦʙʦʯʠʭ ʜʥʽʚ. ɺ ʦʩʥʦʚʽ 
ʩʢʦʨʝʛʦʚʘʥʦʛʦ ʛʨʘʬʽʢʫ ʧʝʨʽʦʜʠʯʥʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʥʘ 
ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ ʣʝʞʘʪʴ ʢʘʣʝʥʜʘʨʥʽ ʧʝʨʽʦʜʠ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʚ 
ʷʢʠʡ ʚʧʠʩʫʻʪʴʩʷ ʢʦʞʝʥ ʘʚʪʦʤʦʙʽʣʴ ʚ ʧʝʚʥʠʡ ʜʝʥʴ ʧʝʚʥʦʛʦ ʧʝʨʽʦʜʫ. ɻʨʘʬʽʢ ʪʝʭʥʽʯʥʦʛʦ 
ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʩʢʣʘʜʝʥʠʡ ʪʘʢʠʤ ʯʠʥʦʤ ʜʦʟʚʦʣʷʻ ʩʚʦʻʯʘʩʥʦ ʚʠʢʦʥʫʚʘʪʠ ʪʝʭʥʽʯʥʝ 
ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʨʝʤʦʥʪ, ʩʧʨʦʩʪʠʪʠ ʦʨʛʘʥʽʟʘʮʽʶ ʨʦʙʽʪʠ ʚ ʟʦʥʽ ʪʝʭʥʽʯʥʦʛʦ 
ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʚ ʟʦʥʽ ʨʝʤʦʥʪʫ ʥʘ ʧʦʩʪʘʭ ʽ ʚʠʨʦʙʥʠʯʠʭ ʜʽʣʷʥʢʘʭ. ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʥʘ 
ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ ʨʽʟʥʠʭ ʪʠʧʽʚ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʥʝʦʙʭʽʜʥʦ ʩʢʣʘʜʘʪʠ ʛʨʘʬʽʢ 
ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪʫ ʧʦ ʛʨʫʧʘʤ. ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʘʤʽʥʠ ʘʙʦ ʩʧʠʩʘʥʥʷ 
ʜʝʷʢʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʨʦʙʣʷʪʴ ʚʠʧʨʘʚʣʝʥʥʷ ʫ ʥʝʦʙʭʽʜʥʠʭ ʯʘʩʪʠʥʘʭ. ʇʨʠ 
ʥʘʜʭʦʜʞʝʥʥʽ ʥʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ʥʘ ʪʨʘʥʩʧʦʨʪʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ ʫ ʛʨʘʬʽʢʫ 
ʧʝʨʝʜʙʘʯʘʶʪʴ ʜʦʜʘʪʢʦʚʝ ʤʽʩʮʝ. ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʧʝʚʥʦʛʦ ʧʝʨʽʦʜʫ ʪʝʭʥʽʯʥʠʭ 
ʦʙʩʣʫʛʦʚʫʚʘʥʴ ʜʦ ʛʨʘʬʽʢʫ ʚʧʠʩʫʶʪʴ ʥʘʩʪʫʧʥʽ ʧʝʨʽʦʜʠ ʧʨʠ ʮʴʦʤʫ ʛʨʘʬʽʢ ʟʘʣʠʰʘʻʪʴʩʷ 
ʥʝʟʤʽʥʥʠʤ. 
 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ 
1. ʇʦʣʦʞʝʥʥʷ ʧʨʦ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪ ʜʦʨʦʞʥʽʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ : ʟʘʪʚ. ʥʘʢʘʟʦʤ ʄʽʥʪʨʘʥʩʫ ʋʢʨʘʾʥʠ ˉ 102 ʚʽʜ 30.03.98 ʨ. URL: 
https://zakon.rada.gov.ua/laws/main/z0268-98#Text .  
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ENSURING THE EFFICIENT FUNCTIONING OF THE SUPPLY CHAIN IN 

CONDITIONS OF UNCERTAIN DEMAND  

 

Several modes of transportation are commonly used in the transportation of goods, including 

road, rail, water, and air. Each mode of transportation has its own unique advantages and 

disadvantages, so it is important to choose the appropriate mode depending on the nature of the 

cargo and its destination. Logistics and supply chain management play a crucial role in complex 

transportation systems for the transportation of goods. The essence of the logistics system is 

defined as the unity of all links in the transport and technological chain, which allows to ensure 

the delivery of goods in accordance with orders. 

The main characteristic in supply chain management is the value chain. Effective supply 

chain management is one of the tools of effective management, and therefore increasing 

business profitability in various areas of business. Effective management of such a supply chain 

is critical for businesses to remain competitive and meet customer demands. 

The first argument in favor of effective supply chain management is cost reduction. By 

optimizing the supply chain, businesses can minimize waste, reduce inventory costs and 

optimize operations. The second argument is to avoid failures. Disruptions can be caused by a 

number of factors, such as natural disasters, political instability or changes in regulations. The 

third argument is the opportunity to become more sustainable. Sustainable supply chain 

practices can reduce waste, emissions and improve a company's reputation. However, it is 

argued that sustainable supply chain practices may not always be financially feasible. 

Poor supplier management can lead to disruptions in the supply chain, which can cause 

production delays, lost profits and unhappy customers. However, effective supplier 

management can lead to cost savings, better prices, better terms and better payment options. 

When companies have good relationships with their suppliers, they can negotiate better prices 

and terms, which can lead to cost savings. Effective management of the supply chain is directly 

related to the quality of cargo transportation. Their effectiveness is primarily related to the 

introduction of advanced technologies and automation. The introduction of modern information 

technologies and software allows to reduce the costs of logistics processes, increase the speed 

of delivery, and improve inventory management. 

Also, an important factor in the effective activity of enterprises in the field of logistics is the 

organization of a rational warehouse economy, that is, the most important aspect of efficient 

freight transportation, and especially in conditions of uncertainty is the efficiency of the 

warehouse. Warehouse operations are an integral part of the entire supply process. They provide 

for the receipt, storage and movement of products in and out of the warehouse. Efficient 

warehouse operations can help reduce transportation costs, increase delivery speed, and 

improve customer satisfaction. To achieve the efficiency of warehouse operations, it is 

important to have a well-organized and optimized warehouse layout. Accurate inventory 
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management ensures that products are available when needed, reducing the time and cost 

associated with being out of stock. Finally, effective communication and collaboration between 

warehouse staff and other supply chain partners, such as transport providers, is vital. 
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ʇʈʆʄʀʉʃʆɺʀʍ ʇɯɼʇʈʀɭʄʉʊɺè 

 

ʋɼʂ 622.485:621.577.4 

 

ʄʽʱʝʥʢʦ ʅ.ʆ., ʩʪʫʜʝʥʪ-ʤʘʛʽʩʪʨ ʛʨ. 184ʤ-22-5 ɯʇ  

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʂʦʥʦʥʝʥʢʦ ʄ.ʄ., ʜ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ ʪʘ 

ʝʥʝʨʛʦʤʝʭʘʥʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ "ɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ", ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʆɹˆʈʋʅʊʋɺɸʅʅʗ ʇɸʈɸʄɽʊʈɯɺ ʊɽʇʃʆʅɸʉʆʉʅʆɰ ʋʊʀʃɯɿɸʎɯɰ ʊɽʇʃɸ 

ʐɸʍʊʅʆɰ ɺʆɼʀ ɺ ʋʄʆɺɸʍ ɼɯʖʏʀʍ ʐɸʍʊ 

 

ɼʝʬʽʮʠʪ ʧʘʣʠʚʥʠʭ ʨʝʩʫʨʩʽʚ ʚʠʟʥʘʯʘʻ ʧʦʪʨʝʙʫ ʫ ʨʦʟʚʠʪʢʫ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʪʝʭʥʦʣʦʛʽʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʧʣʘ ʧʨʠʨʦʜʥʠʭ ʜʞʝʨʝʣ ʪʘ ʚʠʢʠʜʥʦʛʦ 

ʪʝʧʣʘ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ [1]. ɺ ʫʤʦʚʘʭ ʛʽʨʥʠʯʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʧʨʠʚʘʙʣʠʚʠʤ 

ʜʞʝʨʝʣʦʤ ʪʝʧʣʘ ʻ ʰʘʭʪʥʘ ʚʦʜʘ. ʎʝ ʜʦʩʠʪʴ ʧʦʪʫʞʥʝ ʜʞʝʨʝʣʦ, ʦʜʥʘʢ ʡʦʛʦ ʪʝʤʧʝʨʘʪʫʨʘ 

ʥʝʜʦʩʪʘʪʥʷ ʜʣʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʩʠʩʪʝʤʘʭ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ. ɺʪʽʤ, 

ʧʦʪʝʥʮʽʘʣ ʮʴʦʛʦ ʪʝʧʣʘ ʤʦʞʥʘ ʧʽʜʚʠʱʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʧʣʦʚʠʭ ʥʘʩʦʩʽʚ ï ʤʘʰʠʥ, ʷʢʽ 

ʚʽʜʙʠʨʘʶʪʴ ʪʝʧʣʦʪʫ ʫ ʥʠʟʴʢʦʧʦʪʝʥʮʽʡʥʠʭ ʜʞʝʨʝʣ, ʧʽʜʚʠʱʫʶʪʴ ʾʾ ʪʝʤʧʝʨʘʪʫʨʫ ʪʘ 

ʧʝʨʝʜʘʶʪʴ ʚʠʩʦʢʦʧʦʪʝʥʮʽʡʥʠʤ ʜʞʝʨʝʣʘʤ.  

ɼʣʷ ʨʦʙʦʪʠ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠʚʦʜʥʘ ʝʥʝʨʛʽʷ, ʯʘʩʪʽʰʝ ʟʘ ʚʩʝ 

ʝʣʝʢʪʨʠʯʥʘ, ʷʢʘ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʤʘʰʠʥʽ ʥʘ ʪʝʧʣʦʪʫ ʽ ʪʝʞ ʧʝʨʝʜʘʻʪʴʩʷ 

ʚʠʩʦʢʦʧʦʪʝʥʮʽʡʥʦʤʫ ʜʞʝʨʝʣʫ. ʂʦʞʥʠʡ ʚʠʪʨʘʯʝʥʠʡ ʚ ʪʝʧʣʦʚʦʤʫ ʥʘʩʦʩʽ ʢʽʣʦʚʘʪ 

ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʟʘʙʝʟʧʝʯʫʻ ʚʠʨʦʙʢʫ ʪʨʴʦʭ-ʯʦʪʠʨʴʦʭ ʢʽʣʦʚʘʪ ʽ ʙʽʣʴʰʝ 

ʚʠʩʦʢʦʧʦʪʝʥʮʽʡʥʦʾ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ, ʧʨʠʜʘʪʥʦʾ ʜʣʷ ʩʠʩʪʝʤ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ ʯʠ ʛʘʨʷʯʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. ɺʠʩʦʢʘ ʝʥʝʨʛʝʪʠʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ï ʮʝ ʚʘʞʣʠʚʘ ʧʝʨʝʚʘʛʘ ʪʝʧʣʦʥʘʩʦʩʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʦʶ ʾʭ ʧʝʨʝʚʘʛʦʶ ʻ ʪʘʢʦʞ ʝʢʦʣʦʛʽʯʥʘ ʯʠʩʪʦʪʘ [2], ʘʜʞʝ, 

ʟʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʧʨʠʨʦʜʥʦʛʦ ʯʠ ʚʠʢʠʜʥʦʛʦ ʪʝʧʣʘ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ 

ʤʝʪʦʜʘʤʠ ʥʘ ʝʣʝʢʪʨʦʩʪʘʥʮʽʷʭ ʙʫʜʝ ʩʧʘʣʶʚʘʪʠʩʷ ʥʘʙʘʛʘʪʦ ʤʝʥʰʝ ʧʘʣʠʚʘ ʽ ʚʽʜʧʦʚʽʜʥʦ ʙʫʜʝ 

ʤʝʥʰʝ ʫʪʚʦʨʶʚʘʪʠʩʷ ʚʠʢʠʜʽʚ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ. 

ʋ ʨʘʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʧʣʦʥʘʩʦʩʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʥʘ ʛʽʨʥʠʯʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʧʣʘ ʰʘʭʪʥʦʾ ʚʦʜʠ ʽ ʥʘʛʨʽʚʘʥʥʷ ʯʠʩʪʦʾ ʚʦʜʠ ʜʣʷ ʩʠʩʪʝʤ ʛʘʨʷʯʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ (ɻɺʇ) ʨʘʮʽʦʥʘʣʴʥʦ ʧʦʙʫʜʫʚʘʪʠ ʪʝʧʣʦʥʘʩʦʩʥʫ ʫʩʪʘʥʦʚʢʫ (ʊʅʋ) ʟʘ 

ʩʭʝʤʦʶ, ʱʦ ʧʦʜʘʥʦ ʥʘ ʨʠʩ. 1, ʷʢʘ ʤʽʩʪʠʪʴ ʧʨʦʤʽʞʥʽ ʚʦʜʷʥʽ ʢʦʥʪʫʨʠ ʧʝʨʝʜʘʯʽ ʪʝʧʣʘ ʚʽʜ 

ʰʘʭʪʥʦʾ ʚʦʜʠ ʜʦ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʫ ʽ ʚʽʜ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʫ ʜʦ ʚʦʜʠ, ʱʦ ʥʘʛʨʽʚʘʻʪʴʩʷ ʜʣʷ 

ʩʠʩʪʝʤʠ ɻɺʇ. ʄʝʪʦʶ ʮʠʭ ʢʦʥʪʫʨʽʚ ʻ ʟʘʭʠʩʪ ʧʦʚʝʨʭʦʥʴ ʚʠʧʘʨʥʠʢʘ ʽ ʢʦʥʜʝʥʩʘʪʦʨʘ 

ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʫ.  

ʂʦʝʬʽʮʽʻʥʪ ʧʝʨʝʪʚʦʨʝʥʥʷ ʝʥʝʨʛʽʾ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʫ ʚ ʩʧʨʦʻʢʪʦʚʘʥʽʡ ʫʩʪʘʥʦʚʮʽ 

ʜʦʨʽʚʥʶʻ 4,98, ʪʦʙʪʦ ʥʘ 1 ʢɺʪ ʚʠʪʨʘʯʝʥʦʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʪʝʧʣʦʚʠʡ ʥʘʩʦʩ ʚʠʨʦʙʣʷʚ ʤʘʡʞʝ 

5 ʢɺʪ ʪʝʧʣʦʚʦʾ. ʎʝ ʚʠʩʦʢʠʡ ʧʦʢʘʟʥʠʢ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʘʣʝ ʚ ʫʤʦʚʘʭ, ʢʦʣʠ 

ʧʨʘʢʪʠʯʥʦ ʚʩʷ ʚʠʨʦʙʣʝʥʘ ʛʘʨʷʯʘ ʚʦʜʘ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʤʠʪʪʷ ʰʘʭʪʘʨʽʚ ʫ ʙʘʥʽ, 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʊʅʋ ʤʦʞʥʘ ʟʥʘʯʥʦ ʟʙʽʣʴʰʠʪʠ, ʷʢʱʦ ʪʝʧʣʦʪʫ ʩʪʽʯʥʦʾ ʚʦʜʠ ʙʘʥʽ ʚʠʢʦʨʠʩʪʘʪʠ 

ʜʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʥʘʛʨʽʚʫ ʭʦʣʦʜʥʦʾ ʯʠʩʪʦʾ ʚʦʜʠ. ʊʝʤʧʝʨʘʪʫʨʘ ʩʪʽʯʥʦʾ ʚʦʜʠ ʟ ʙʘʥʽ 

ʜʦʨʽʚʥʶʻ 35ï37Áʉ ʽ ʥʝʶ ʤʦʞʥʘ ʧʽʜʽʛʨʽʪʠ ʯʠʩʪʫ ʭʦʣʦʜʥʫ ʚʦʜʫ ʜʦ 25ï27Áʉ. ʊʦʜʽ ʪʝʧʣʦʚʠʡ 

ʥʘʩʦʩ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʥʘʛʨʽʚʘʥʥʷ ʚʦʜʠ ʥʝ ʚʽʜ 5Áʉ, ʘ ʚʽʜ 25Áʉ ʜʦ 45Áʉ, ʱʦ 

ʟʤʝʥʰʠʪʴ ʩʧʦʞʠʚʘʥʥʷ ʥʠʤ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʤʘʡʞʝ ʚ 2 ʨʘʟʠ. ʉʭʝʤʘ ʚʫʟʣʫ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʽʜʽʛʨʽʚʫ ʭʦʣʦʜʥʦʾ ʯʠʩʪʦʾ ʚʦʜʠ ʩʽʯʥʦʶ ʚʦʜʦʶ ʙʘʥʽ ʧʦʜʘʥʦ ʥʘ ʨʠʩ. 2. 
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ʇʈʆʄʀʉʃʆɺʀʍ ʇɯɼʇʈʀɭʄʉʊɺ 
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ʊʅ ï ʪʝʧʣʦʚʠʡ ʥʘʩʦʩ; ʂ ï ʢʦʤʧʨʝʩʦʨ; ɺ ï ʚʠʧʘʨʥʠʢ; ʂʜ ï ʢʦʥʜʝʥʩʘʪʦʨ; ɼʨ ï ʜʨʦʩʝʣʴ, 

ʊʐɺ ï ʪʝʧʣʦʦʙʤʽʥʥʠʢ ʰʘʭʪʥʦʾ ʚʦʜʠ; ʊʏɺ ï ʪʝʧʣʦʦʙʤʽʥʥʠʢ ʯʠʩʪʦʾ ʚʦʜʠ; ʅ1, ʅ2 ï 

ʚʦʜʷʥʽ ʥʘʩʦʩʠ  

ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʪʝʧʣʦʥʘʩʦʩʥʦʾ ʫʩʪʘʥʦʚʢʠ ʟ ʧʨʦʤʽʞʥʠʤʠ ʢʦʥʪʫʨʘʤʠ ʧʝʨʝʜʘʯʽ 

ʪʝʧʣʘ 

 

ʊʉɺ ï ʪʝʧʣʦʦʙʤʽʥʥʠʢ ʩʪʽʯʥʦʾ ʚʦʜʠ; ʅʉɺ ï  ʥʘʩʦʩ ʩʪʽʯʥʦʾ ʚʦʜʠ; 

ʅɻɺ ï ʥʘʩʦʩ ʛʘʨʷʯʦʾ ʚʦʜʠ 

ʈʠʩʫʥʦʢ 2 ï ʉʭʝʤʘ ʚʫʟʣʫ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʽʜʽʛʨʽʚʫ ʭʦʣʦʜʥʦʾ ʯʠʩʪʦʾ ʚʦʜʠ ʩʪʽʯʥʦʶ 

ʚʦʜʦʶ 

 

ɺʠʟʥʘʯʝʥʥʷ ʧʨʦʻʢʪʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʊʅʋ, ʱʦ ʢʦʤʧʣʝʢʩʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʪʝʧʣʦʪʫ 

ʰʘʭʪʥʦʾ ʚʦʜʠ ʽ ʩʪʽʯʥʦʾ ʚʦʜʠ ʰʘʭʪʥʦʾ ʙʘʥʽ, ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 

1. ʊʨʘʜʠʮʽʡʥʽ ʪʘ ʥʝʪʨʘʜʠʮʽʡʥʽ ʩʠʩʪʝʤʠ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʽ 

ʧʨʦʤʠʩʣʦʚʠʭ ʪʝʨʠʪʦʨʽʡ ʋʢʨʘʾʥʠ: ʤʦʥʦʛʨ. / ɻ.ɻ. ʇʽʚʥʷʢ, ʆ.ʉ. ɹʝʰʪʘ, ʄ.ʄ. ʊʘʙʘʯʝʥʢʦ ʪʘ 

ʽʥ.; ʧʽʜ ʟʘʛ. ʨʝʜ. ɻ.ɻ. ʇʽʚʥʷʢʘ. ï ɼ.: ʅʘʮʽʦʥʘʣʴʥʠʡ ʛʽʨʥʠʯʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 2013. ï 333 ʩ. 

2. ʅʦʚʽʪʥʽ ʧʨʠʥʮʠʧʠ ʪʝʧʣʦʥʘʩʦʩʥʠʭ ʪʘ ʢʦʛʝʥʝʨʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʠʢʠʜʥʦʛʦ ʪʝʧʣʘ: ʤʦʥʦʛʨ. / ʄ.ʄ. ʊʘʙʘʯʝʥʢʦ ʪʘ ʽʥ. ï ɼ.: ʅɻʋ, 2012. ï 247 ʩ.  

ʭʦʣʦʜʥʘ ʚʦʜʘ 

ʛʘʨʷʯʘ 

ʚʦʜʘ 

ʚ ʢʘʥʘʣʽʟʘʮʽʶ 

ʙʘʥʷ 

ʊʉɺ 

ʪʝʧʣʘ ʚʦʜʘ ʚ 

ʊʂʂ 

ʛʘʨʷʯʘ ʚʦʜʘ ʟ 

ʊʂʂ 

ʙʘʢʠ-ʘʢʫʤʫʣʷʪʦʨʠ 

 

 

 

 ʅʉɺ 

ʅɻɺ 

 

  

  

 

 

 



ʉɽʂʎɯʗ - ʊʈɸʅʉʇʆʈʊʅɯ ʉʀʉʊɽʄʀ ʊɸ ɽʅɽʈɻʆʄɽʍɸʅɯʏʅɯ ʂʆʄʇʃɽʂʉʀ 

ʇʈʆʄʀʉʃʆɺʀʍ ʇɯɼʇʈʀɭʄʉʊɺ 

ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  
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ʋɼʂ 622.673 

 

ɹʽʨʶʯʝʥʢʦ ʄ.ʇ., ʩʪʫʜʝʥʪ-ʤʘʛʽʩʪʨ ʛʨ. 184ʤ-22-5 ɯʇ  

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɯʣʴʾʥʘ ɯ. ʉ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ ʪʘ 

ʝʥʝʨʛʦʤʝʭʘʥʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ "ɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ", ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʈʆɿʈʆɹʂɸ ʊɽʍʅɯʏʅʀʍ ʈɯʐɽʅʔ ʑʆɼʆ ʄʆɼɽʈʅɯɿɸʎɯɰ ɻɸʃʔʄɯɺʅʆɰ 

ʉʀʉʊɽʄʀ ɻʆʃʆɺʅʆɰ ʇɯɼʁʆʄʅʆɰ ʋʉʊɸʅʆɺʂʀ ʐɸʍʊʀ 

çʅʆɺʆɼʆʅɽʎʔʂɸè ʊʆɺ çɼʊɽʂ ɼʆɹʈʆʇɯʃʃɺʋɻɯʃʃʗè 

 

ʇʽʜʡʦʤʥʘ ʫʩʪʘʥʦʚʢʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʧʦ ʩʪʚʦʣʫ ʰʘʭʪʠ ʣʶʜʝʡ, 

ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ, ʨʽʟʥʠʭ ʚʘʥʪʘʞʽʚ. ɺʦʥʘ ʻ ʥʘʡʚʘʞʣʠʚʽʰʦʶ ʽ ʚʽʜʧʦʚʽʜʘʣʴʥʦʶ ʣʘʥʢʦʶ ʚ 

ʩʠʩʪʝʤʽ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʰʘʭʪʠ. ʇʽʜʡʦʤʥʘ ʫʩʪʘʥʦʚʢʘ ʻ ʩʧʦʣʫʯʥʦʶ 

ʣʘʥʢʦʶ ʤʽʞ ʰʘʭʪʦʶ ʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʩʘʤʠʤ ʛʽʨʥʠʯʠʤ ʧʽʜʧʨʠʻʤʩʪʚʦʤ. ɺʽʜ ʙʝʟʧʝʨʝʙʽʡʥʦʾ 

ʨʦʙʦʪʠ ʧʽʜʡʦʤʫ ʟʘʣʝʞʠʪʴ ʥʦʨʤʘʣʴʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʩʽʭ ʽʥʰʠʭ ʩʠʩʪʝʤ ʛʽʨʩʴʢʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ʇʽʜʡʦʤʥʽ ʫʩʪʘʥʦʚʢʠ ʩʫʯʘʩʥʦʛʦ ʟʨʘʟʢʘ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʩʢʣʘʜʥʽ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʽ 

ʢʦʤʧʣʝʢʩʠ, ʥʘʩʠʯʝʥʽ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʤʝʭʘʥʽʯʥʦʛʦ, ʧʥʝʚʤʘʪʠʯʥʦʛʦ, ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʪʘ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʩʠʩʪʝʤ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ, ʘʧʘʨʘʪʫʨʠ ʢʦʥʪʨʦʣʶ, ʟʘʭʠʩʪʫ, 

ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʩʠʛʥʘʣʽʟʘʮʽʾ. ɿʘ ʨʘʭʫʥʦʢ ʩʢʣʘʜʥʠʭ ʛʽʨʥʠʯʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʪʘ ʥʠʟʴʢʦʛʦ 

ʨʽʚʥʷ ʤʝʭʘʥʽʟʘʮʽʾ, ʩʢʣʘʜʥʠʭ ʪʘ ʥʝʙʝʟʧʝʯʥʠʭ ʫʤʦʚ ʧʨʘʮʽ, ʮʷ ʛʘʣʫʟʴ ʧʦʪʨʝʙʫʻ ʧʽʜʪʨʠʤʢʠ, 

ʪʦʤʫ ʱʦ ʻ ʟʙʠʪʢʦʚʦʶ. ʊʦʤʫ, ʟʘʨʘʟ ʧʦʯʘʚʩʷ ʧʨʦʮʝʩ ʩʪʘʙʽʣʽʟʘʮʽʾ ʚʠʜʦʙʫʪʢʫ ʚʫʛʽʣʣʷ ʚ 

ʋʢʨʘʾʥʽ ʪʘ ʚʠʭʽʜ ʥʘ ʥʦʚʠʡ ʪʝʭʥʽʯʥʠʡ ʨʽʚʝʥʴ. ʇʦʯʘʣʠ ʫʧʨʦʚʘʜʞʫʚʘʪʠʩʷ ʥʦʚʽ ʪʝʭʥʽʯʥʽ 

ʜʦʩʷʛʥʝʥʥʷ ʚ ʛʘʣʫʟʽ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ. ʆʜʥʠʤ ʟ ʧʝʨʰʦʯʝʨʛʦʚʠʭ ʟʘʚʜʘʥʴ ʢʦʤʧʣʝʢʩʫ 

ʟʘʭʦʜʽʚ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʛʽʨʥʠʯʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ - ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʨʦʙʦʪʠ ʰʘʭʪʥʦʾ ʧʽʜʡʦʤʥʦʾ ʫʩʪʘʥʦʚʢʠ (ʐʇʋ). 

ʂʦʞʥʘ ʧʽʜʡʦʤʥʘ ʤʘʰʠʥʘ ʤʘʻ ʛʘʣʴʤʽʚʥʠʡ ʧʨʠʩʪʨʽʡ, ʧʨʠʟʥʘʯʝʥʥʷ ʷʢʦʛʦ: 

 1) ʙʨʘʪʠ ʫʯʘʩʪʴ ʚ ʫʧʨʘʚʣʽʥʥʽ ʧʽʜʡʦʤʥʦʶ ʤʘʰʠʥʦʶ, ʢʦʣʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʟʘʜʘʥʦʛʦ 

ʨʝʞʠʤʫ ʝʩ ʨʦʙʦʪʠ ʧʦʪʨʽʙʝʥ ʛʘʣʴʤʽʚʥʠʡ ʤʦʤʝʥʪ;  

2) ʬʽʢʩʫʚʘʪʠ ʫ ʥʝʦʙʭʽʜʥʦʤʫ ʧʦʣʦʞʝʥʥʽ ʨʫʭʦʤʫ ʩʠʩʪʝʤʫ ʧʽʜʡʦʤʥʦʾ ʫʩʪʘʥʦʚʢʠ ʪʘ 

ʫʪʨʠʤʫʚʘʪʠ ʾʾ ʚ ʥʝʨʫʭʦʤʦʤʫ ʩʪʘʥʽ ʧʽʜ ʯʘʩ ʧʘʫʟ;  

3) ʟʫʧʠʥʷʪʠ ʧʽʜʡʦʤʥʫ ʤʘʰʠʥʫ ʫ ʨʘʟʽ ʚʠʥʠʢʥʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʧʦʨʫʰʝʥʴ ʫ ʨʦʙʦʪʽ 

ʧʽʜʡʦʤʥʦʾ ʫʩʪʘʥʦʚʢʠ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʬʫʥʢʮʽʡ ʛʘʣʴʤʽʚʥʦʛʦ ʧʨʠʩʪʨʦʶ ʨʦʟʨʽʟʥʷʶʪʴ ʜʚʘ ʚʠʜʠ 

ʛʘʣʴʤʫʚʘʥʥʷ; ʨʦʙʦʯʝ, ʱʦ ʚʠʢʦʥʫʻ ʧʝʨʰʽ ʜʚʽ ʬʫʥʢʮʽʾ, ʪʘ ʟʘʧʦʙʽʞʥʝ, ʱʦ ʚʠʢʦʥʫʻ ʦʩʪʘʥʥʶ 

ʬʫʥʢʮʽʶ. 

ʇʨʠ ʨʦʙʦʯʦʤʫ ʛʘʣʴʤʫʚʘʥʥʽ ʛʘʣʴʤʽʚʥʠʡ ʧʨʠʩʪʨʽʡ ʻ ʦʩʥʦʚʥʠʤ ʝʣʝʤʝʥʪʦʤ ʢʝʨʫʚʘʥʥʷ 

ʧʽʜʡʦʤʥʦʶ ʤʘʰʠʥʦʶ, ʥʘʜʽʡʥʽʩʪʴ ʪʘ ʙʝʟʚʽʜʤʦʚʥʽʩʪʴ ʷʢʦʛʦ ï ʥʝʦʜʤʽʥʥʽ ʫʤʦʚʠ ʥʦʨʤʘʣʴʥʦʾ 

ʨʦʙʦʪʠ ʧʽʜʡʦʤʥʽ ʫʩʪʘʥʦʚʢʠ. ɺʥʘʩʣʽʜʦʢ ʪʦʛʦ, ʱʦ ʧʨʠ ʢʝʨʫʚʘʥʥʽ ʧʽʜʟʝʤʥʦʶ ʤʘʰʠʥʦʶ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʧʽʜʡʦʤʥʦʾ ʫʩʪʘʥʦʚʢʠ ʧʦʪʨʽʙʥʦ ʟʤʽʥʶʚʘʪʠ 

ʚʝʣʠʯʠʥʫ ʧʨʠʢʣʘʜʝʥʦʛʦ ʜʦ ʧʽʜʡʦʤʦʤ ʤʘʰʠʥʽ ʛʘʣʴʤʽʚʥʦʛʦ ʤʦʤʝʥʪʫ; ʨʦʙʦʯʝ ʛʘʣʴʤʫʚʘʥʥʷ 

ʤʘʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʮʶ ʟʤʽʥʫ ʘʙʦ ʙʫʪʠ ʨʝʛʫʣʴʦʚʘʥʠʤ. 

ʇʽʜ ʯʘʩ ʟʘʧʦʙʽʞʥʦʛʦ ʛʘʣʴʤʫʚʘʥʥʷ ʛʘʣʴʤʽʚʥʠʡ ʧʨʠʩʪʨʽʡ ʻ ʚʠʢʦʥʘʚʯʠʤ ʝʣʝʤʝʥʪʦʤ 

ʟʘʭʠʩʪʫ ʧʽʜʡʦʤʥʦʾ ʫʩʪʘʥʦʚʢʠ, ʧʦʧʝʨʝʜʞʘʶʯʠ ʚʠʥʠʢʥʝʥʥʷ ʘʚʘʨʽʡ ʫ ʨʘʟʽ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʚ 



ʉɽʂʎɯʗ - ʊʈɸʅʉʇʆʈʊʅɯ ʉʀʉʊɽʄʀ ʊɸ ɽʅɽʈɻʆʄɽʍɸʅɯʏʅɯ ʂʆʄʇʃɽʂʉʀ 

ʇʈʆʄʀʉʃʆɺʀʍ ʇɯɼʇʈʀɭʄʉʊɺ 

ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  

çʄʆʃʆɼʔ: ʅɸʋʂɸ ʊɸ ɯʅʅʆɺɸʎɯɰè, 22-24 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. 
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ʽʥʰʠʭ ʯʘʩʪʠʥʘʭ ʧʽʜʡʦʤʥʦʾ ʫʩʪʘʥʦʚʢʠ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʮʽʻʾ ʘʚʘʨʽʾ. ɿʘʧʦʙʽʞʥʝ 

ʛʘʣʴʤʫʚʘʥʥʷ ʤʘʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʩʚʦʾ-ʪʠʤʯʘʩʦʚʫ, ʰʚʠʜʢʫ (ʘʣʝ ʥʝ ʥʘʜʪʦ ʨʽʟʢʫ) ʪʘ ʥʘʜʽʡʥʫ 

ʟʫʧʠʥʢʫ ʧʽʜʡʦʤʥʦʾ ʤʘʤʠʥʽ ʪʘ ʚʢʣʶʯʘʪʠʩʷ ʷʢ ʘʚʪʦʤʘʪʠʯʥʦ ʧʽʜ ʜʽʻʶ ʟʘʭʠʩʥʦʾ ʘʧʘʨʘʪʫʨʠ, ʽ 

ʤʘʰʠʥʽʩʪʦʤ; ʦʜʥʦʯʘʩʥʦ ʧʽʜʡʦʤʥʠʡ ʝʣʝʢʪʨʦʜʚʠʛʫʥ ʧʦʚʠʥʝʥ ʚʽʜʢʣʶʯʘʪʠʩʷ ʚʽʜ ʤʝʨʝʞʽ. 

 

 
ʈʠʩʫʥʦʢ 1-  ɽʢʨʘʥ ʙʣʦʢʘ ʢʝʨʫʚʘʥʥʷ ʛʘʣʴʤʘ 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʟʘʨʫʙʽʞʥʦʛʦ ʽ ʚʽʪʯʠʟʥʷʥʦʛʦ ʜʦʩʚʽʜʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʰʘʭʪʥʠʭ 

ʧʽʜʡʦʤʥʠʭ ʫʩʪʘʥʦʚʦʢ ʩʠʩʪʝʤ ʙʫʣʦ ʟʘʧʨʦʚʘʜʞʝʥʦ ʩʠʩʪʝʤʫ ʧʥʝʚʤʘʪʠʯʥʫ ʨʝʛʫʣʴʦʚʘʥʦʛʦ 

ʢʝʨʫʚʘʥʥʷ ʛʘʣʴʤʫʚʘʥʥʷʤ ʉʇʈʂɻ. 

ʗʢʘ ʻ ʙʽʣʴʰ ʥʘʜʽʡʥʦʶ ʪʘ ʤʘʻ ʧʝʨʝʚʘʛʠ ʱʦ ʜʦ ʩʪʘʨʦʾ ʛʘʣʴʤʽʚʥʦʾ ʩʠʩʪʝʤʠ ʈɼʋ ʪʘ ʤʘʻ 

ʪʘʢʽ ʧʝʨʝʚʘʛʠ ʷʢ 

 - ʚʽʜʩʫʪʥʽ ʘʚʪʦʢʦʣʠʚʘʥʥʷ ʚ ʢʣʘʧʘʥʘʭ ʪʘ ʨʝʛʫʣʷʪʦʨʽ ʪʠʩʢʫ; 

- ʚʠʨʽʰʝʥʦ ʧʨʦʙʣʝʤʫ ʜʦʩʪʫʧʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʟʘʧʘʩʥʠʭ ʯʘʩʪʠʥ ʪʘ ʚʠʪʨʘʪʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ; 

- ʟʘʤʽʥʘ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʩʚʽʡ ʨʝʩʫʨʩ ʢʦʤʧʣʝʢʪʫʶʯʠʭ ʧʥʝʚʤʘʪʠʯʥʦʾ ʧʘʥʝʣʽ ʥʝ 

ʧʦʪʨʝʙʫʻ ʦʩʦʙʣʠʚʠʭ ʥʘʚʠʯʦʢ ʦʙʩʣʫʛʦʚʫʶʯʦʛʦ ʧʝʨʩʦʥʘʣʫ, ʘ ʪʘʢʦʞ ʧʝʨʝʜʙʘʯʝʥʘ 

ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʜʘʣʝʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʥʘʣʘʰʪʫʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʛʘʣʴʤʘ ʧʽʜʡʦʤʥʦʾ ʤʘʰʠʥʠ ʯʝʨʝʟ internet 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 
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ɹʦʙʦʢʘʣʦ ɺ.ʉ., ʩʪʫʜʝʥʪ ʛʨ. 184-21ʩʢ-1 ʄʄʌ  

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʊʨʦʬʠʤʦʚʘ ʆ.ʇ., ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʩʠʩʪʝʤ ʪʘ ʝʥʝʨʛʦʤʝʭʘʥʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ  

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ "ɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ", ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʑʆɼʆ ɿɸʉʊʆʉʋɺɸʅʅʗ ɿʆɺʅɯʐʅʔʆɻʆ ʆʍʆʃʆɼɾɽʅʅʗ 

ʐɸʍʊʅʀʍ ʊʋʈɹʆʂʆʄʇʈɽʉʆʈɯɺ 

 

ʅʘ ʙʘʛʘʪʴʦʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʛʽʨʥʠʯʦʨʫʜʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʤʝʪʘʣʫʨʛʽʾ ʽ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʦʩʥʦʚʥʠʤ ʚʠʜʦʤ ʝʥʝʨʛʽʾ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʤʝʭʘʥʽʟʘʮʽʾ ʽ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʦʩʥʦʚʥʠʭ ʽ ʜʦʧʦʤʽʞʥʠʭ ʧʨʦʮʝʩʽʚ, ʻ ʧʥʝʚʤʘʪʠʯʥʘ ʝʥʝʨʛʽʷ. ɼʣʷ ʧʦʩʪʘʯʘʥʥʷ 

ʰʘʭʪ ʽ ʢʘʨ'ʻʨʽʚ, ʘ ʪʘʢʦʞ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʣʽʥʽʡ ʤʘʰʠʥʦʙʫʜʽʚʥʠʭ ʟʘʚʦʜʽʚ ʩʪʠʩʣʠʤ ʧʦʚʽʪʨʷʤ 

ʥʠʥʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʢʦʤʧʨʝʩʦʨʠ ʧʦʨʰʥʝʚʦʛʦ ʽ ʪʫʨʙʽʥʥʦʛʦ ʪʠʧʽʚ ʟʘʛʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ 

ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ʅʦʨʤʘʣʴʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʦʤʧʨʝʩʦʨʽʚ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘ ʚʽʜʧʦʚʽʜʥʠʭ ʷʢʦʩʪʝʡ  

ʟʘʩʤʦʢʪʫʚʘʥʦʛʦ ʚ ʥʠʭ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʽ ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʾ ʚʦʜʠ, ʮʠʨʢʫʣʶʶʯʦʾ ʚ 

ʩʠʩʪʝʤʘʭ ʦʭʦʣʦʜʞʝʥʥʷ ʧʨʦʤʽʞʥʠʭ ʽ ʢʽʥʮʝʚʠʭ ʧʦʚʽʪʨʦʦʭʦʣʦʜʞʫʚʘʯʽʚ. ʅʝʟʘʜʦʚʽʣʴʥʘ ʷʢʽʩʪʴ 

ʚʦʜʠ ʚ ʩʠʩʪʝʤʘʭ ʦʭʦʣʦʜʞʝʥʥʷ ʧʥʝʚʤʘʪʠʯʥʠʭ ʫʩʪʘʥʦʚʦʢ ʛʽʨʥʠʯʠʭ ʧʽʜʧʨʠʻʤʩʪʚ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʜʦʦʭʦʣʦʜʞʝʥʥʷ ʧʦʚʽʪʨʷ ʚ ʧʨʦʤʽʞʥʠʭ ʧʦʚʽʪʨʦʦʭʦʣʦʜʞʫʚʘʯʘʭ, ʱʦ 

ʚʠʢʣʠʢʘʻ ʟʥʠʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʦʤʧʨʝʩʦʨʽʚ ʽ ʟʙʽʣʴʰʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ, ʱʦ 

ʩʧʦʞʠʚʘʻʪʴʩʷ ʧʨʠʚʦʜʦʤ ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ ʢʦʤʧʨʝʩʦʨʽʚ. ʅʘʨʷʜʫ ʟ ʜʦʩʪʦʾʥʩʪʚʘʤʠ ʩʪʠʩʥʝʥʝ 

ʧʦʚʽʪʨʷ ʷʢ ʝʥʝʨʛʦʥʦʩʽʡ ʤʘʻ ʩʚʦʾ ʥʝʜʦʣʽʢʠ: ʧʦ-ʧʝʨʰʝ, ʟʥʘʯʥʽ ʚʪʨʘʪʠ ʯʝʨʝʟ ʨʽʟʥʽ ʚʠʪʦʢʠ (ʜʦ 

10-40 %), ʧʦ-ʜʨʫʛʝ, ʡʦʛʦ ʚʠʩʦʢʘ ʩʦʙʽʚʘʨʪʽʩʪʴ ʯʝʨʝʟ ʚʝʣʠʢʫ ʝʥʝʨʛʦʻʤʥʽʩʪʴ ʡʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ. 

ʉʪʨʘʪʝʛʽʯʥʘ ʤʝʪʘ ʨʦʟʚʠʪʢʫ ʚʫʛʽʣʴʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʧʦʣʷʛʘʻ ʫ ʩʪʘʙʽʣʽʟʘʮʽʾ ʩʪʘʥʫ 

ʽ ʧʦʜʘʣʴʰʦʤʫ ʩʪʘʣʦʤʫ ʨʦʟʚʠʪʢʫ ʛʘʣʫʟʽ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʝʢʦʥʦʤʽʢʠ ʢʨʘʾʥʠ ʪʘ 

ʥʘʩʝʣʝʥʥʷ ʫ ʚʫʛʽʣʣʽ ʚʣʘʩʥʦʛʦ ʚʠʜʦʙʫʪʢʫ. ʆʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʟʘʩʘʜ ʰʣʷʭʽʚ ʜʦʩʷʛʥʝʥʥʷ 

ʩʪʨʘʪʝʛʽʯʥʦʾ ʤʝʪʠ ʨʦʟʚʠʪʢʫ ʛʘʣʫʟʽ ʻ ʝʢʦʥʦʤʽʯʥʦ ʚʠʧʨʘʚʜʘʥʝ ʟʙʝʨʝʞʝʥʥʷ ʽʩʥʫʶʯʦʛʦ 

ʚʠʨʦʙʥʠʯʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʛʘʣʫʟʽ ʟʘ ʫʤʦʚ ʡʦʛʦ ʦʥʦʚʣʝʥʥʷ ʽ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ [1]. ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʰʘʭʪ ʩʪʠʩʥʝʥʠʤ ʧʦʚʽʪʨʷʤ ʻ 

ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʫ ʛʽʨʥʠʯʽʡ ʛʘʣʫʟʽ. 

ɺʠʩʦʢʦʶ ʥʘʜʽʡʥʽʩʪʶ, ʜʦʚʛʦʚʽʯʥʽʩʪʶ ʨʦʙʦʪʠ, ʧʦʜʘʥʥʷʤ ʩʪʠʩʥʝʥʦʛʦ ʛʘʟʫ ʙʝʟ 

ʧʫʣʴʩʘʮʽʡ ʪʠʩʢʫ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʪʫʨʙʦʢʦʤʧʨʝʩʦʨʠ. ʄʝʞʽ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʪʘʢʠʭ 

ʤʘʰʠʥ ʩʷʛʘʶʪʴ ʜʦ 1000 ʤ3/ʭʚ ʽ ʙʽʣʴʰʝ. ʗʢ ʚ ʧʨʦʮʝʩʽ ʩʪʠʩʥʝʥʥʷ, ʪʘʢ ʽ ʚ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ 

ʩʪʠʩʥʝʥʦʛʦ ʛʘʟʫ ʧʝʨʝʜ ʧʦʜʘʯʝʶ ʡʦʛʦ ʩʧʦʞʠʚʘʯʝʚʽ, ʩʪʠʩʥʝʥʠʡ ʛʘʟ ʦʭʦʣʦʜʞʫʻʪʴʩʷ. ɺ 

ʩʫʯʘʩʥʠʭ ʤʘʰʠʥʘʭ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʟʦʚʥʽʰʥʻ ʦʭʦʣʦʜʞʝʥʥʷ. ʉʪʠʩʥʝʥʠʡ ʛʘʟ ʥʘʜʭʦʜʠʪʴ ʚ 

ʧʨʦʤʽʞʥʠʡ ʦʭʦʣʦʜʞʫʚʘʯ, ʜʝ ʦʭʦʣʦʜʞʫʻʪʴʩʷ ʚʦʜʦʶ, ʘ ʧʽʩʣʷ, ʛʘʟ ʟʥʦʚʫ ʧʦʜʘʻʪʴʩʷ ʚ 

ʢʦʤʧʨʝʩʦʨ. ʇʨʦʤʽʞʥʽ ʧʦʚʽʪʨʦʦʭʦʣʦʜʞʫʚʘʯʽ ʪʫʨʙʦʢʦʤʧʨʝʩʦʨʽʚ ʷʚʣʷʶʪʴ ʩʦʙʦʶ 

ʨʝʢʫʧʝʨʘʪʠʚʥʽ ʧʨʦʪʠʪʝʯʽʡʥʽ ʢʦʞʫʭʦʪʨʫʙʥʽ ʘʧʘʨʘʪʠ, ʫ ʪʨʫʙʢʘʭ ʷʢʠʭ ʪʝʯʝ ʦʭʦʣʦʜʞʫʚʘʣʴʥʘ 

ʚʦʜʘ, ʘ ʚ ʤʽʞʪʨʫʙʥʦʤʫ ʧʨʦʩʪʦʨʽ ï ʧʦʚʽʪʨʷ. ɿʦʚʥʽʰʥʷ ʧʦʚʝʨʭʥʷ ʪʨʫʙʦʢ ʤʘʻ ʨʝʙʨʘ. ʂʽʣʴʢʽʩʪʴ 

ʪʘʢʠʭ ʦʭʦʣʦʜʞʫʚʘʯʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʾ ʧʨʠʟʥʘʯʝʥʥʷ, ʩʪʫʧʝʥʷ ʧʽʜʚʠʱʝʥʥʷ ʪʠʩʢʫ. ʇʝʨʝʚʘʛʦʶ 

ʟʦʚʥʽʰʥʴʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʻ ʽʥʪʝʥʩʠʚʥʝ ʦʭʦʣʦʜʞʝʥʥʷ ʛʘʟʫ, ʟʘ ʨʘʭʫʥʦʢ ʪʦʛʦ, ʱʦ ʧʦʚʝʨʭʥʷ 

ʦʭʦʣʦʜʞʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʜʦʩʠʪʴ ʚʝʣʠʢʦʶ. ʗʢʱʦ ʟʘʩʤʽʪʠʪʴʩʷ ʧʨʦʤʽʞʥʠʡ ʭʦʣʦʜʠʣʴʥʠʢ ʟ 

ʙʦʢʫ ʧʦʚʽʪʨʷ ʘʙʦ ʚʦʜʠ, ʪʦ ʥʝʤʘʻ ʧʦʪʨʝʙʠ ʚ ʪʨʠʚʘʣʽʡ ʟʫʧʠʥʮʽ ʢʦʤʧʨʝʩʦʨʘ. ʊʦʜʽ ʧʫʯʦʢ ʪʨʫʙ 

ʟʘʤʽʥʶʻʪʴʩʷ ʟʘʧʘʩʥʠʤ, ʘ ʦʩʥʦʚʥʠʡ ʧʫʯʦʢ ʧʽʜʣʷʛʘʻ ʦʯʠʱʝʥʥʶ. ɿʦʚʥʽʰʥʷ ʧʦʚʝʨʭʥʷ ʪʨʫʙʦʢ 
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ʇʈʆʄʀʉʃʆɺʀʍ ʇɯɼʇʈʀɭʄʉʊɺ 

ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  
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ʧʨʠ ʦʯʠʱʝʥʥʽ ʦʙʜʫʚʘʻʪʴʩʷ ʩʪʠʩʥʝʥʠʤ ʧʦʚʽʪʨʷʤ ʘʙʦ ʧʘʨʦʶ, ʘ ʚʥʫʪʨʽʰʥʷ (ʟ ʙʦʢʫ ʚʦʜʠ) 

ʦʯʠʱʘʻʪʴʩʷ, ʥʘʧʨʠʢʣʘʜ, ʱʽʪʢʘʤʠ [3]. 

ʆʭʦʣʦʜʞʝʥʥʷ ʧʦʚʽʪʨʷ ʚ ʧʨʦʮʝʩʽ ʩʪʠʩʥʝʥʥʷ ʚ ʢʦʤʧʨʝʩʦʨʥʠʭ ʘʛʨʝʛʘʪʘʭ ʦʙʫʤʦʚʣʝʥʝ 

ʥʘʩʪʫʧʥʠʤʠ ʝʢʦʥʦʤʽʯʥʠʤ ʬʘʢʪʦʨʦʤ ʪʘ ʬʘʢʪʦʨʦʤ ʙʝʟʧʝʢʠ. ʆʭʦʣʦʜʞʝʥʝ ʧʦʚʽʪʨʷ ʤʘʻ, 

ʚʽʜʧʦʚʽʜʥʦ, ʤʝʥʰʫ ʚʥʫʪʨʽʰʥʶ ʝʥʝʨʛʽʶ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʨʦʙʦʪʠ ʥʘ ʡʦʛʦ 

ʩʪʠʩʥʝʥʥʷ. ʏʠʤ ʽʥʪʝʥʩʠʚʥʽʰʝ ʦʭʦʣʦʜʞʝʥʥʷ, ʪʠʤ ʤʝʥʰʝ ʚʠʪʨʘʯʘʻʪʴʩʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʥʘ 

ʩʪʠʩʥʝʥʥʷ ʧʦʚʽʪʨʷ ʽ ʚʠʱʝ ʂʂɼ ʢʦʤʧʨʝʩʦʨʫ.  ʊʘʢʦʞ, ʧʨʠ ʨʦʙʦʪʽ ʢʦʤʧʨʝʩʦʨʥʦʛʦ ʘʛʨʝʛʘʪʫ 

ʟʤʘʱʫʚʘʥʥʷ ʡʦʛʦ ʨʫʭʦʤʠʭ ʝʣʝʤʝʥʪʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʥʘʛʘʨʫ ʪʘ 

ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʠʭ ʩʫʤʽʰʝʡ. ɰʭ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʽʩʪʴ ʟʙʽʣʴʰʫʻʪʴʩʷ ʟ ʧʽʜʚʠʱʝʥʥʷʤ 

ʪʝʤʧʝʨʘʪʫʨʠ ʩʪʠʩʥʝʥʦʛʦ ʧʦʚʽʪʨʷ. ʉʘʤʝ ʪʦʤʫ ʧʨʘʚʠʣʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʢʦʤʧʨʝʩʦʨʽʚ 

ʚʠʤʘʛʘʶʪʴ, ʱʦʙ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʧʽʩʣʷ ʢʦʞʥʦʾ ʩʪʫʧʝʥʽ ʩʪʠʩʥʝʥʥʷ ʢʦʤʧʨʝʩʦʨʘ ʚ 

ʥʘʛʥʽʪʘʶʯʦʤʫ ʧʘʪʨʫʙʢʫ ʥʘ ʧʝʨʝʚʠʱʫʚʘʣʘ 170 Áʉ [2]. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʚʠʥʦʩʥʠʭ ʧʦʚʽʪʨʦʦʭʦʣʦʜʞʫʚʘʯʽʚ ʤʦʞʝ ʟʥʠʞʫʚʘʪʠʩʷ ʯʝʨʝʟ 

ʟʘʙʨʫʜʥʝʥʥʷ ʪʝʧʣʦʦʙʤʽʥʥʠʭ ʧʦʚʝʨʭʦʥʴ ʥʘʢʠʧʥʠʤʠ ʚʽʜʢʣʘʜʝʥʥʷʤʠ ʚʥʘʩʣʽʜʦʢ ʚʽʜʩʫʪʥʦʩʪʽ 

ʥʘ ʰʘʭʪʥʠʭ ʢʦʤʧʨʝʩʦʨʥʠʭ ʩʪʘʥʮʽʷʭ ʚʦʜʦʧʽʜʛʦʪʦʚʢʠ. ʊʘʢ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʥʘ ʚʠʭʦʜʽ 

ʾʭ ʧʦʚʽʪʨʦʦʭʦʣʦʜʞʫʚʘʯʽʚ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 75é90 Áʉ, ʘ ʥʝ 35Áʉ. ʑʦ ʥʝ ʩʧʨʠʷʻ ʧʦʣʽʧʰʝʥʥʶ 

ʧʦʢʘʟʥʠʢʽʚ ʨʦʙʦʪʠ ʪʫʨʙʦʢʦʤʧʨʝʩʦʨʽʚ. ʊʘʢʦʞ ʟʘʙʨʫʜʥʝʥʥʷ ʟʙʽʣʴʰʫʶʪʴ ʛʽʜʨʘʚʣʽʯʥʠʡ ʦʧʽʨ 

ʘʧʘʨʘʪʽʚ ʧʦ ʧʦʚʽʪʨʶ (ʷʢ ʥʘʩʣʽʜʦʢ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʫʨʙʦʢʦʤʧʨʝʩʦʨʘ ʯʝʨʝʟ ʟʨʦʩʪʘʥʥʷ 

ʧʘʜʽʥʥʷ ʪʠʩʢʫ ʥʘ ʧʦʚʽʪʨʦʦʭʦʣʦʜʞʫʚʘʯʽ) ʽ ʚʦʜʽ (ʷʢ ʥʘʩʣʽʜʦʢ, ʟʙʽʣʴʰʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 

ʧʦʚʽʪʨʷ) [2]. ʑʦʙ ʦʮʽʥʠʪʠ ʚʧʣʠʚ ʩʪʫʧʝʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʝʨʭʦʥʴ ʪʝʧʣʦʦʙʤʽʥʫ ʧʨʦʤʽʞʥʠʭ 

ʧʦʚʽʪʨʦʦʭʦʣʦʜʞʫʚʘʯʽʚ ʥʘ ʧʦʢʘʟʥʠʢʠ ʨʦʙʦʪʠ ʢʦʤʧʨʝʩʦʨʘ, ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʘʭʫʚʘʪʠ ʟʥʘʯʝʥʥʷ 

ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʘ ʨʽʟʥʦʾ ʪʦʚʱʠʥʠ ʚʽʜʢʣʘʜʝʥʴ ʥʘʢʠʧʫ ʥʘ ʪʝʧʣʦʦʙʤʽʥʥʠʭ ʧʦʚʝʨʭʥʷʭ ʪʨʫʙʦʢ 

ʧʨʦʤʽʞʥʠʭ ʧʦʚʽʪʨʦʦʭʦʣʦʜʞʫʚʘʯʽʚ. 

ɺ ʦʩʥʦʚʽ ʪʘʢʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʣʝʞʠʪʴ ʘʥʘʣʽʪʠʯʥʝ ʚʠʟʥʘʯʝʥʥʷ ʢʽʥʮʝʚʦʛʦ ʪʠʩʢʫ ʢp , 

ʧʦʪʫʞʥʦʩʪʽ ʥʘ ʚʘʣʫ eN  ʪʘ ʽʟʦʪʝʨʤʽʯʥʦʛʦ ʂʂɼ ɖʽʟ ʟʘ ʟʘʜʘʥʦʾ ʚʠʪʨʘʪʠ ʧʦʚʽʪʨʷ, ʱʦ 

ʚʩʤʦʢʪʫʻʪʴʩʷ ʪʫʨʙʦʢʦʤʧʨʝʩʦʨʦʤ, ʪʘ ʟʘʜʘʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʝʨʭʦʥʴ 

ʪʝʧʣʦʦʙʤʽʥʫ ʧʨʦʤʽʞʥʠʭ ʧʦʚʽʪʨʦʦʭʦʣʦʜʞʫʚʘʯʽʚ, ʷʢʝ ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʩʧʽʣʴʥʦʛʦ 

ʨʦʟʚ'ʷʟʘʥʥʷ ʨʽʚʥʷʥʴ, ʱʦ ʦʧʠʩʫʶʪʴ ʛʘʟʦʜʠʥʘʤʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝʢʮʽʡ 

ʥʝʦʭʦʣʦʜʞʫʚʘʥʠʭ ʩʪʫʧʝʥʽʚ ʪʫʨʙʦʢʦʤʧʨʝʩʦʨʘ ʽ ʧʨʦʮʝʩʠ ʪʝʧʣʦʦʙʤʽʥʫ ʚ ʧʨʦʤʽʞʥʠʭ 

ʧʦʚʽʪʨʦʦʭʦʣʦʜʞʫʚʘʯʘʭ. 

ʆʪʞʝ, ʟʘʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʩʪʠʩʥʝʥʦʛʦ 

ʧʦʚʽʪʨʷ ʚ ʰʘʭʪʥʠʭ ʢʦʤʧʨʝʩʦʨʥʠʭ ʫʩʪʘʥʦʚʢʘʭ, ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦ 

ʟʥʘʭʦʜʞʝʥʥʶ ʨʘʮʽʦʥʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʘʧʘʨʘʪʽʚ ʢʦʥʪʘʢʪʥʦʾ ʩʠʩʪʝʤʠ ʦʭʦʣʦʜʞʝʥʥʷ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʪʘ ʧʦʯʘʪʢʦʚʠʭ ʫʤʦʚ. 
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ʎʦʮʢʦ ɭ. ɺ., ʩʪʫʜʝʥʪ-ʤʘʛʽʩʪʨ ʛʨ. 184ʤ-22-5 ɯʇ  

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɯʣʴʾʥʘ ɯ.ʉ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ ʪʘ 

ʝʥʝʨʛʦʤʝʭʘʥʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ "ɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ", ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʆɹˆʈʋʅʊʋɺɸʅʅʗ ʊɽʍʅɯʏʅʀʍ  ʈɯʐɽʅʔ, ʉʇʈʗʄʆɺɸʅʀʍ ʅɸ 

ʇɯɼɺʀʑɽʅʅʗ  ʊɽʍʅɯʂʆ-ɽʂʆʅʄɯʏʅʀʍ ʇʆʂɸɿʅʀʂɯɺ ɻʆʃʆɺʅʆɰ 

ʇɯɼʁʆʄʅʆɰ ʋʉʊɸʅʆɺʂʀ ʐɸʍʊʀ  çʊɽʈʅɯɺʉʔʂɸè ʇʈɸʊ çɼʊɽʂ 

Ăʇɸɺʃʆɻʈɸɼɺʋɻɯʃʃʗñè 

 

ɻʦʣʦʚʥʘ  ʧʽʜʡʦʤʥʘ  ʫʩʪʘʥʦʚʢʘ  ʰʘʭʪʠ çʊʝʨʥʽʚʩʴʢʘè ʦʙʣʘʜʥʘʥʘ ʧʽʜʡʦʤʥʦʶ 

ʤʘʰʠʥʦʶ ʄʇʋ 5ï2ï2. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʢʽʧʠ ʻʤʥʽʩʪʶ 10,6 ʤ3 (ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʽʩʪʶ 

11,5 ʪ). ɺ ʜʽʶ ʤʘʰʠʥʘ ʧʨʠʚʦʜʠʪʴʩʷ ʘʩʠʥʭʨʦʥʥʠʤ ʪʨʴʦʭʬʘʟʥʠʤ ʝʣʝʢʪʨʦʜʚʠʛʫʥʦʤ ʟ 

ʬʘʟʥʠʤ ʨʦʪʦʨʦʤ    ɸʂʅ2-19-33-24 ʧʦʪʫʞʥʽʩʪʶ  800 ʢɺʪ,  ʯʘʩʪʦʪʦʶ  ʦʙʝʨʪʘʥʥʷ 245 ʦʙ/ʭʚ. 

ʂʽʣʴʢʽʩʪʴ ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ ï 2 ʰʪ (ʦʙʠʜʚʘ ʨʦʙʦʯʽ). ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʨʝʜʫʢʪʦʨ ʋʆ-18 ʟ 

ʧʝʨʝʜʘʪʦʯʥʠʤ  ʚʽʜʥʦʰʝʥʥʷʤ  Ὥ  10,5.  ʄʘʢʩʠʤʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ ʧʽʜʡʦʤʫ 6,1 ʤ/ʩ. ɺʠʩʦʪʘ 

ʧʽʜʡʦʤʫ Ὄ  308  ʤ. 

ʆʩʦʙʣʠʚʽʩʪʶ ʛʦʣʦʚʥʦʾ ʧʽʜʡʦʤʥʦʾ ʫʩʪʘʥʦʚʢʠ ʰʘʭʪʠ çʊʝʨʥʽʚʩʴʢʘè ʻ ʧʦʨʽʚʥʷʥʦ 

ʥʝʚʝʣʠʢʽ ʚʠʩʦʪʘ ʧʽʜʡʦʤʫ ʪʘ ʤʘʢʩʠʤʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ ʩʢʠʧʽʚ. ʋ ʪʦʡ ʩʘʤʠʡ ʯʘʩ ʩʫʤʘʨʥʘ 

ʧʦʪʫʞʥʽʩʪʴ ʧʨʠʚʦʜʫ ʫʩʪʘʥʦʚʢʠ ʩʪʘʥʦʚʠʪʴ 1600 ʢɺʪ ʽ ʜʣʷ ʾʾ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʚʘ ʨʦʙʦʯʽ ʧʨʠʚʽʜʥʽ ʘʩʠʥʭʨʦʥʥʽ ʝʣʝʢʪʨʦʜʚʠʛʫʥʠ ʟ ʬʘʟʥʠʤ ʨʦʪʦʨʦʤ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʚʦʭ ʘʩʠʥʭʨʦʥʥʠʭ ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʩʧʽʣʴʥʠʡ ʚʘʣ,  

ʫʩʢʣʘʜʥʶʻ ʫʧʨʘʚʣʽʥʥʷ ʧʽʜʡʦʤʥʦʶ ʫʩʪʘʥʦʚʢʦʶ ʽ ʚʠʤʘʛʘʻ ʚʠʢʦʥʫʚʘʪʠ ʜʦʜʘʪʢʦʚʝ ʾʭ 

ʥʘʣʘʰʪʫʚʘʥʥʷ. ʚ ʨʘʟʽ ʥʝʧʦʚʥʦʾ  ʽʜʝʥʪʠʯʥʦʩʪʽ ʤʝʭʘʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ɺʠʢʦʥʘʥʽ ʨʦʟʨʘʭʫʥʢʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʚ ʜʘʥʽʡ ʧʽʜʡʦʤʥʽʡ ʫʩʪʘʥʦʚʮʽ ʦʨʽʻʥʪʦʚʥʘ 

ʧʦʪʫʞʥʽʩʪʴ ʧʨʠʚʽʜʥʦʛʦ ʜʚʠʛʫʥʘ 818 ʢɺʪ, ʝʢʚʽʚʘʣʝʥʪʥʘ ʧʦʪʫʞʥʽʩʪʴ ʧʨʠʚʦʜʫ ʫʩʪʘʥʦʚʢʠ  

ʩʪʘʥʦʚʠʪʴ 970 ʢɺʪ,  ʪʦʙʪʦ ʚʦʥʘ ʪʝʞ ʤʝʥʰʘ ʟʘ 1000 ʢɺʪ. ʋ ʪʦʡ ʩʘʤʠʡ ʯʘʩ ʩʫʤʘʨʥʘ 

ʧʦʪʫʞʥʽʩʪʴ ʧʨʠʚʦʜʘ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʟʘʨʘʟ, ʩʪʘʥʦʚʠʪʴ 1600 ʢɺʪ. ʊʘʢʘ  ʚʝʣʠʢʘ 

ʧʦʪʫʞʥʽʩʪʴ ʽʩʥʫʶʯʦʛʦ ʧʨʠʚʦʜʘ ʥʝʜʦʩʪʘʪʥʴʦ ʦʙˇʨʫʥʪʦʚʘʥʘ, ʪʦʤʫ ʙʫʣʘ ʟôʷʩʦʚʘʥʘ 

ʤʦʞʣʠʚʽʩʪʴ ʾʾ ʟʤʝʥʰʝʥʥʷ.  

ɼʣʷ ʟʥʠʞʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʧʨʠʚʦʜʘ ʥʝʦʙʭʽʜʥʦ ʟʤʝʥʰʠʪʠ ʝʢʚʽʚʘʣʝʥʪʥʝ ʨʫʰʽʡʥʝ 

ʟʫʩʠʣʣʷ ʥʘ ʢʦʣʽ ʦʨʛʘʥʘ ʥʘʚʠʚʢʠ  ʤʘʰʠʥʠ. ʎʴʦʛʦ ʤʦʞʥʘ ʜʦʩʷʛʪʠ, ʟʦʢʨʝʤʘ, ʰʣʷʭʦʤ 

ʫʨʽʚʥʦʚʘʞʫʚʘʥʥʷ ʧʽʜʡʦʤʥʦʾ ʫʩʪʘʥʦʚʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʭʚʦʩʪʦʚʦʛʦ ʚʨʽʚʥʦʚʘʞʫʚʘʣʴʥʦʛʦ 

ʢʘʥʘʪʘ, ʷʢʠʡ ʩʣʽʜ ʥʘʚʽʩʠʪʠ ʧʽʜ ʩʢʽʧʘʤʠ. 

ɸʥʘʣʽʟ ʨʦʙʦʪʠ ʛʦʣʦʚʥʦʾ ʧʽʜʡʦʤʥʦʾ ʫʩʪʘʥʦʚʢʠ ʧʦʢʘʟʘʚ, ʱʦ ʚ ʜʘʥʠʭ ʫʤʦʚʘʭ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʭʚʦʩʪʦʚʦʛʦ ʚʨʽʚʥʦʚʘʞʫʚʘʣʴʥʦʛʦ ʢʘʥʘʪʘ, ʨʽʚʥʦʚʘʞʥʦʛʦ  ʟ ʛʦʣʦʚʥʠʤ ʢʘʥʘʪʦʤ,  

ʜʣʷ ʧʨʠʚʦʜʫ ʫʩʪʘʥʦʚʢʠ ʜʦʩʪʘʪʥʴʦ  ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʜʠʥ ʧʽʜʡʦʤʥʠʡ  ʜʚʠʛʫʥ ɸʂʅ2-19-

41-24  ʧʦʪʫʞʥʽʩʪʶ 1000 ʢɺʪ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʜʥʦʛʦ  ʧʨʠʚʽʜʥʦʛʦ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʟʘʤʽʩʪʴ 

ʜʚʦʭ, ʦʜʥʦʯʘʩʥʦ  ʧʨʘʮʶʶʯʠʭ, ʥʘʜʘʻ ʪʘʢʽ ʧʦʟʠʪʠʚʥʽ  ʷʢʦʩʪʽ ʧʽʜʡʦʤʥʽʡ ʫʩʪʘʥʦʚʮʽ: 

ï ʩʧʨʦʱʫʻʪʴʩʷ ʫʧʨʘʚʣʽʥʥʷ ʧʽʜʡʦʤʥʦʶ ʫʩʪʘʥʦʚʢʦʶ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʧʝʨʝʚʝʜʝʥʥʽ ʾʾ ʥʘ 

ʘʚʪʦʤʘʪʠʯʥʠʡ ʨʝʞʠʤ ʨʦʙʦʪʠ, ʷʢʠʡ ʻ ʦʩʥʦʚʥʠʤ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʜʽʶʯʠʭ ʥʦʨʤ ʧʨʦʻʢʪʫʚʘʥʥʷ 

ʫʩʪʘʥʦʚʢʠ ʪʘ ʾʾ ʝʢʩʧʣʫʘʪʘʮʽʾ; 

ï ʚʽʜʧʘʜʘʻ ʧʦʪʨʝʙʘ ʚ ʫʟʛʦʜʞʝʥʥʽ ʤʝʭʘʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʩʠʥʭʨʦʥʥʠʭ 

ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ, ʷʢʽ ʩʫʤʽʩʥʦ ʧʨʘʮʶʶʪʴ ʥʘ ʩʧʽʣʴʥʠʡ ʚʘʣ; 

ï ʟôʷʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʟʤʦʥʪʫʚʘʪʠ ʥʘ ʤʽʩʪʽ ʦʜʥʦʛʦ ʟ ʧʽʜʡʦʤʥʠʭ ʜʚʠʛʫʥʽʚ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʟʘʨʘʟ,  ʨʝʟʝʨʚʥʠʡ ʝʣʝʢʪʨʦʜʚʠʛʫʥ, ʧʦʚʥʽʩʪʶ ʛʦʪʦʚʠʡ ʜʦ ʚʢʣʶʯʝʥʥʷ, ʽ 

ʧʽʜʚʠʱʠʪʠ ʫ ʪʘʢʠʡ ʩʧʦʩʽʙ ʥʘʜʽʡʥʽʩʪʴ ʫʩʪʘʥʦʚʢʠ. 
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ʈʠʩʫʥʦʢ 1 -  ɼʽʘʛʨʘʤʘ ʨʫʰʽʡʥʠʭ ʟʫʩʠʣʴ ʥʘ ʢʦʣʽ ʦʨʛʘʥʘ ʥʘʚʠʚʢʠ ʙʘʨʘʙʘʥʘ ʫ 

ʚʨʽʚʥʦʚʘʞʝʥʽʡ ʧʽʜʡʦʤʥʽʡ ʫʩʪʘʥʦʚʮʽ 

 

ɺ ʜʘʥʠʭ ʫʤʦʚʘʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʚʦʩʪʦʚʦʛʦ ʚʨʽʚʥʦʚʘʞʫʚʘʣʴʥʦʛʦ ʢʘʥʘʪʘ ʚʠʢʣʶʯʘʻ 

ʧʦʪʨʝʙʫ ʚ ʩʪʚʦʨʝʥʥʽ ʛʘʣʴʤʽʚʥʠʭ ʟʫʩʠʣʴ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʽʜʡʦʤʥʦʛʦ ʮʠʢʣʫ (ʨʠʩ. 1).. ʎʝ 

ʪʘʢʦʞ ʩʧʨʦʱʫʻ ʫʧʨʘʚʣʽʥʥʷ ʧʽʜʡʦʤʥʦʶ ʫʩʪʘʥʦʚʢʦʶ ʟʘʚʜʷʢʠ ʪʦʤʫ, ʱʦ ʚ  ʮʴʦʤʫ  ʨʘʟʽ  

ʟʥʠʢʘʻ  ʧʦʪʨʝʙʘ ʚ ʧʝʨʽʦʜʠʯʥʦʤʫ ʚʽʜʢʣʶʯʝʥʥʽ ʧʨʠʚʽʜʥʠʭ ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ ʧʨʠ ʩʪʚʦʨʝʥʥʽ 

ʛʘʣʴʤʽʚʥʦʛʦ ʟʫʩʠʣʣʷ ʰʣʷʭʦʤ ʥʘʢʣʘʜʘʥʥʷ ʤʝʭʘʥʽʯʥʦʛʦ  ʛʘʣʴʤʘ. 
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ʄʦʨʦʟʦʚ ɼ.ʉ., ʩʪʫʜʝʥʪ-ʤʘʛʽʩʪʨ ʛʨ. 184ʤ-22-11 ɯʇ  

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʐʠʨʽʥ ʃ.ʅ., ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ ʪʘ 

ʝʥʝʨʛʦʤʝʭʘʥʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ "ɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ", ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʆʉʆɹʃʀɺʆʉʊɯ ɼɯɸɻʅʆʉʊʀʂʀ ɻɯɼʈʆʉʀʉʊɽʄʀ ʄɽʍɸʅɯɿʆɺɸʅʅʆɻʆ 

ʂʈɯʇʃɽʅʅʗ ɺ ʈɽɸʃʔʅʀʍ ʋʄʆɺɸʍ ʐɸʍʊʅʆɻʆ ʉɽʈɽɼʆɺʀʑɸ 

 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʛʽʨʥʠʯʠʭ ʨʦʙʽʪ ʥʘ ʰʘʭʪʘʭ ɿɼ ʪʘ ʦʩʥʘʱʝʥʥʷ ʦʯʠʩʥʠʭ ʚʠʙʦʾʚ 

ʩʫʯʘʩʥʠʤʠ ʝʥʝʨʛʦʻʤʥʠʤʠ ʦʯʠʩʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʟ ʤʝʭʘʥʽʟʦʚʘʥʠʤ ʢʨʽʧʣʝʥʥʷʤ 2ʂɼ90 

ʧʨʠʟʚʝʣʠ ʜʦ ʩʫʪʪʻʚʦʛʦ ʟʨʦʩʪʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʦʯʠʩʥʽ ʚʠʙʦʾ ʧʨʠ ʩʢʦʨʦʯʝʥʥʽ ʾʭʥʴʦʾ 

ʢʽʣʴʢʦʩʪʽ. 

ʋ ʪʦʡ ʞʝ ʯʘʩ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʤʝʭʘʥʽʟʦʚʘʥʠʭ ʢʦʤʧʣʝʢʩʽʚ (ʄʂ), ʱʦ ʪʨʘʜʠʮʽʡʥʦ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʥʘ ʰʘʭʪʘʭ ɿɼ, ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ ʾʭʥʴʦʾ ʨʦʙʦʪʠ ʚ ʽʥʰʠʭ 

ʨʝʛʽʦʥʘʭ ʛʘʣʫʟʽ. ɿʫʤʦʚʣʝʥʦ ʮʝ ʛʽʨʥʠʯʦ-ʛʝʦʣʦʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʟʘʣʷʛʘʥʥʷ ʚʫʛʽʣʴʥʠʭ 

ʧʣʘʩʪʽʚ, ʫʤʦʚʘʤʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʝʭʘʥʽʟʦʚʘʥʦʛʦ ʢʨʽʧʣʝʥʥʷ (ʄʂ), ʘ ʪʘʢʦʞ ʟʘʩʪʦʩʦʚʫʚʘʥʠʤʠ 

ʤʝʪʦʜʘʤʠ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʢʦʥʪʨʦʣʶ ʾʭ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ. 

ʇʨʠ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʦʯʠʩʥʠʭ ʨʦʙʽʪ ʦʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʧʽʜʪʨʠʤʮʽ ʨʦʙʦʯʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʢʨʽʧʣʝʥʥʷ, ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʩʝʢʮʽʡ ʄʂ ʪʘ ʾʭ ʩʢʣʘʜʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʚ ʨʝʘʣʴʥʠʭ 

ʫʤʦʚʘʭ ʛʽʨʥʠʯʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ.  

ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ [ 1] ʜʣʷ ʦʮʽʥʢʠ ʧʦʢʘʟʥʠʢʽʚ ʥʘʜʽʡʥʦʩʪʽ ʤʘʶʪʴ ʙʫʪʠ ʚʠʟʥʘʯʝʥʽ 

ʢʨʠʪʝʨʽʾ ʛʨʘʥʠʯʥʠʭ ʩʪʘʥʽʚ ʪʘ ʚʽʜʤʦʚ ʨʦʙʦʪʠ ʄʂ. ʋ ʩʧʝʮʠʬʽʯʥʠʭ ʫʤʦʚʘʭ ʨʦʟʨʦʙʢʠ 

ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʽʚ ɿɼ (ʥʝʩʪʽʡʢʽ ʧʦʨʦʜʠ ʧʦʢʨʽʚʣʽ, ʟʜʠʤʘʥʥʷ ʧʦʨʽʜ ʧʽʜʦʰʚʠ, ʚʝʣʠʢʽ ʧʨʠʪʦʢʠ 

ʚʦʜʠ) ʥʘʜʽʡʥʽʩʪʴ ʢʨʽʧʣʝʥʥʷ ʦʮʽʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʟʽʩʪʘʚʣʝʥʥʷ ʥʦʨʤʘʪʠʚʥʠʭ ʽ ʬʘʢʪʠʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʥʘʜʽʡʥʦʩʪʽ ʧʝʨʝʢʨʠʪʪʽʚ, ʦʩʥʦʚ ʽ ʦʩʦʙʣʠʚʦ ʛʽʜʨʦʩʠʩʪʝʤʠ ʩʝʢʮʽʡ ʄʂ.  

ʇʨʽʦʨʠʪʝʪʥʽʩʪʴ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʛʽʜʨʦʩʠʩʪʝʤʠ ʦʙʫʤʦʚʣʝʥʘ ʪʠʤ, ʱʦ 

ʧʦʰʢʦʜʞʝʥʥʷ ʟʣʠʚʥʦʾ ʘʙʦ ʥʘʧʽʨʥʦʾ ʤʘʛʽʩʪʨʘʣʝʡ ʫʥʝʤʦʞʣʠʚʣʶʻ ʧʝʨʝʩʫʚʘʥʥʷ ʩʝʢʮʽʾ 

ʢʨʽʧʣʝʥʥʷ ʩʣʽʜʦʤ ʟʘ ʧʨʦʭʦʜʦʤ ʢʦʤʙʘʡʥʘ ʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʜʦʧʫʩʪʠʤʦʛʦ ʦʛʦʣʝʥʥʷ 

ʧʦʢʨʽʚʣʽ. 

ɿ ʤʝʪʦʶ ʨʝʤʦʥʪʫ ʽ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʛʽʨʥʠʯʠʭ ʤʘʰʠʥ ʽ ʫʩʪʘʪʢʦʚʘʥʥʷ 

ʧʨʦʤʠʩʣʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʚ ʩʠʩʪʝʤʽ ʇʈɸʊ çɼʊɽʂ ʇʘʚʣʦʛʨʘʜʚʫʛʽʣʣʷè ʩʬʦʨʤʦʚʘʥʦ 

ʬʽʣʽʶ "ʉʝʨʚʽʩʥʦ-ʥʘʣʘʛʦʜʞʫʚʘʣʴʥʝ ʫʧʨʘʚʣʽʥʥʷè. ʇʨʦʛʨʘʤʘ ʜʽʷʣʴʥʦʩʪʽ ʬʽʣʽʾ ʧʝʨʝʜʙʘʯʘʻ 

ʚʠʾʟʥʠʡ ʩʝʨʚʽʩ ʩʫʯʘʩʥʦʛʦ ʛʽʨʥʠʯʦʜʦʙʫʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ʉʝʨʚʽʩʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʩʝʢʮʽʡ 

ʄʂ ʥʘ ʤʽʩʮʽ ʧʨʦʚʝʜʝʥʥʷ ʛʽʨʥʠʯʦʜʦʙʫʚʥʠʭ ʨʦʙʽʪ, ʪʦʙʪʦ ʙʝʟ ʾʭ ʜʝʤʦʥʪʘʞʫ ʽ ʚʠʜʘʯʽ ʥʘ 

ʧʦʚʝʨʭʥʶ, ʤʘʻ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʧʽʜʪʨʠʤʢʫ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʦʤʧʣʝʢʩʥʦ-

ʤʝʭʘʥʽʟʦʚʘʥʠʭ ʦʯʠʩʥʠʭ ʚʠʙʦʾʚ ʽ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

ɸʥʘʣʽʟ ʟʘʨʫʙʽʞʥʠʭ ʽ ʚʽʪʯʠʟʥʷʥʠʭ ʧʫʙʣʽʢʘʮʽʡ ʧʽʜʪʚʝʨʜʞʫʻ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʠʾʟʥʦʛʦ ʩʝʨʚʽʩʫ ʄʂ ʚ ʫʤʦʚʘʭ ʜʽʶʯʠʭ ʰʘʭʪ ʨʝʛʽʦʥʫ. ɺʽʜʦʤʦ, ʱʦ ʧʦʢʘʟʥʠʢʘʤʠ ʪʝʭʥʽʯʥʦʛʦ 

ʩʪʘʥʫ ʩʫʯʘʩʥʦʛʦ ʛʽʜʨʦʬʽʢʦʚʘʥʦʛʦ ʤʝʭʘʥʽʟʦʚʘʥʦʛʦ ʢʨʽʧʣʝʥʥʷ ʻ ʥʘʜʽʡʥʽʩʪʴ ʨʦʙʦʪʠ ʡʦʛʦ 

ʛʽʜʨʦʩʠʩʪʝʤʠ. 

ɼʣʷ ʧʨʠʚʝʜʝʥʥʷ ʚ ʜʽʶ ʤʝʭʘʥʽʟʦʚʘʥʠʭ ʢʨʽʧʣʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʛʽʜʨʦʧʨʠʚʽʜ, 

ʦʩʥʦʚʥʠʤʠ ʚʠʢʦʥʘʚʯʠʤʠ ʦʨʛʘʥʘʤʠ ʷʢʦʛʦ ʻ ʩʠʣʦʚʽ ʛʽʜʨʦʮʠʣʽʥʜʨʠ: ʛʽʜʨʦʩʪʽʡʢʠ, 

ʛʽʜʨʦʜʦʤʢʨʘʪʠ ʜʣʷ ʧʝʨʝʩʫʚʘʥʥʷ ʢʨʽʧʣʝʥʥʷ ʪʘ ʢʦʥʚʝʻʨʘ, ʜʦʧʦʤʽʞʥʽ ʛʽʜʨʦʮʠʣʽʥʜʨʠ ʜʣʷ 

ʚʠʩʫʚʘʥʥʷ ʪʘ ʧʨʠʪʠʩʢʘʥʥʷ ʢʦʥʩʦʣʴʥʠʭ ʚʝʨʭʥʷʢʽʚ ʪʘ ʽʥʰʠʭ ʮʽʣʝʡ.  

ɻʽʜʨʦʦʙʣʘʜʥʘʥʥʷ ʩʝʢʮʽʡ ʤʝʭʘʥʽʟʦʚʘʥʦʛʦ ʢʨʽʧʣʝʥʥʷ ʧʨʠʟʥʘʯʝʥʝ ʜʣʷ ʧʦʜʘʯʽ ʧʽʜ 

ʪʠʩʢʦʤ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ ʚʽʜ ʥʘʩʦʩʥʠʭ ʩʪʘʥʮʽʡ ʜʦ ʛʽʜʨʘʚʣʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʢʨʽʧʣʝʥʥʷ ʧʨʠ 

ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʪʠʩʢʽ 32 ʄʇʘ, ʘ ʪʘʢʦʞ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʝʨʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ 

ʦʧʝʨʘʮʽʷʤʠ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʢʨʽʧʣʝʥʥʷʤ. ʈʦʟʚʝʜʝʥʥʷ ʛʽʜʨʦʩʠʩʪʝʤʠ (ʨʠʩ.1) ʩʢʣʘʜʘʻʪʴʩʷ 



ʉɽʂʎɯʗ - ʊʈɸʅʉʇʆʈʊʅɯ ʉʀʉʊɽʄʀ ʊɸ ɽʅɽʈɻʆʄɽʍɸʅɯʏʅɯ ʂʆʄʇʃɽʂʉʀ 

ʇʈʆʄʀʉʃʆɺʀʍ ʇɯɼʇʈʀɭʄʉʊɺ 

ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  

çʄʆʃʆɼʔ: ʅɸʋʂɸ ʊɸ ɯʅʅʆɺɸʎɯɰè, 22-24 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. 
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ʟ: ʙʣʦʢʫ ʫʧʨʘʚʣʽʥʥʷ 1 ʟ ʢʨʦʥʰʪʝʡʥʦʤ, ʩʪʽʡʢʦʚʠʭ ʙʣʦʢʽʚ 2, ʢʦʣʝʢʪʦʨʘ 3, ʙʣʦʢʫ ʟʘʤʢʘ, 

ʧʝʨʝʭʽʜʥʠʢʘ, ʢʦʤʧʣʝʢʪʫ ʨʫʢʘʚʽʚ 4, ʧʝʨʝʭʽʜʥʠʢʽʚ ʪʘ ʽʥ. 

ʉʝʢʮʽʷ ʤʝʭʘʥʽʟʦʚʘʥʦʛʦ ʢʨʽʧʣʝʥʥʷ ʮʝ ʡʦʛʦ ʝʣʝʤʝʥʪ, ʱʦ ʟʙʝʨʽʛʘʻ ʩʚʦʶ ʮʽʣʽʩʥʽʩʪʴ ʧʨʠ 

ʧʝʨʝʩʫʚʘʥʥʽ. ɼʦ ʦʩʥʦʚʥʠʭ ʦʧʝʨʘʮʽʡ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʩʝʢʮʽʷʤʠ, ʚʽʜʥʦʩʷʪʴʩʷ: ʨʦʟʧʽʨ 

ʛʽʜʨʦʩʪʽʡʦʢ ʪʘ ʾʭ ʨʦʟʚʘʥʪʘʞʝʥʥʷ (ʟʥʷʪʪʷ ʨʦʟʧʦʨʫ), ʧʝʨʝʩʫʚʘʥʥʷ ʩʝʢʮʽʾ, ʧʝʨʝʩʫʚʘʥʥʷ 

ʚʠʙʽʡʥʦʛʦ ʢʦʥʚʝʻʨʘ. ʇʨʠ ʩʧʨʘʮʴʦʚʫʚʘʥʥʽ ʟʘʧʦʙʽʞʥʦʛʦ ʢʣʘʧʘʥʘ ʨʦʙʦʯʘ ʨʽʜʠʥʘ ʽʟ ʟʘʤʢʥʫʪʦʾ 

ʛʽʜʨʦʩʠʩʪʝʤʠ ʩʪʽʡʢʠ ʚʠʪʽʩʥʷʻʪʴʩʷ ʫ ʟʣʠʚʥʫ ʤʘʛʽʩʪʨʘʣʴ ʢʨʽʧʣʝʥʥʷ. 

ʈʠʩʫʥʦʢ 1. - ʈʦʟʚʝʜʝʥʥʷ ʛʽʜʨʦʩʠʩʪʝʤʠ ʩʝʢʮʽʡ ʤʝʭʘʥʽʟʦʚʘʥʦʛʦ ʢʨʽʧʣʝʥʥʷ ʂɼ90 

ʇʨʠ ʚʠʾʟʥʦʤʫ ʩʝʨʚʽʩʥʦʤʫ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʩʝʢʮʽʡ ʄʂ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʟʚʝʨʪʘʶʪʴ 

ʥʘ:  

 ʚʽʜʩʫʪʥʽʩʪʴ ʤʝʭʘʥʽʯʥʠʭ ʧʦʰʢʦʜʞʝʥʴ ʦʙʦʣʦʥʦʢ; 

 ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʾʜʘʥʥʷ ʫ ʨʫʭʦʤʠʭ ʟ'ʻʜʥʘʥʥʷʭ; 

 ʧʨʘʚʠʣʴʥʽʩʪʴ ʟʘʪʷʛʫʚʘʥʥʷ ʚʩʽʭ ʨʽʟʴʙʦʚʠʭ ʟ'ʻʜʥʘʥʴ; 

 ʷʢʽʩʪʴ ʘʥʪʠʢʦʨʦʟʽʡʥʠʭ ʧʦʢʨʠʪʪʽʚ. 

ʅʘʡʙʽʣʴʰ ʯʘʩʪʠʤʠ ʚʽʜʤʦʚʘʤʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʤʝʭʘʥʽʟʦʚʘʥʠʭ ʢʨʽʧʣʝʥʴ, ʻ ʧʦʚʥʘ ʘʙʦ ʯʘʩʪʢʦʚʘ ʚʪʨʘʪʘ ʛʽʜʨʘʚʣʽʯʥʠʤʠ ʩʪʽʡʢʘʤʠ ʥʝʩʫʯʦʾ 

ʟʜʘʪʥʦʩʪʽ [2]. ɺ ʰʘʭʪʥʠʭ ʫʤʦʚʘʭ ʚʠʷʚʣʝʥʥʷ ʩʪʽʡʦʢ, ʱʦ ʚʪʨʘʪʠʣʠ ʥʝʩʫʯʫ ʟʜʘʪʥʽʩʪʴ, 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʽʥʜʠʢʘʪʦʨʘʤʠ ʪʠʩʢʫ ʪʠʧʫ ʀɼ13, ʀɼ3, ʷʢʠʤʠ ʦʩʥʘʱʫʻʪʴʩʷ ʢʦʞʥʘ ʩʪʽʡʢʘ 

ʩʝʢʮʽʾ ʄʂ. 

ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʛʽʜʨʦʩʠʩʪʝʤʘ ʄʂ - ʥʘʡʙʽʣʴʰ ʜʦʨʦʛʘ ʾʾ ʯʘʩʪʠʥʘ (ʚʘʨʪʽʩʪʴ 

ʛʽʜʨʦʧʨʠʚʦʜʫ ʜʦʩʷʛʘʻ ʧʦʣʦʚʠʥʠ ʟʘʛʘʣʴʥʦʾ ʚʘʨʪʦʩʪʽ ʢʨʽʧʣʝʥʥʷ). ɽʬʝʢʪʠʚʥʽʩʪʴ 

ʛʽʜʨʦʩʠʩʪʝʤʠ ʄʂ ʚʠʟʥʘʯʘʻʪʴʩʷ ʯʠʤʘʣʦʶ ʤʽʨʦʶ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ. ʇʨʘʢʪʠʢʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʄʂ ʧʽʜʪʚʝʨʜʞʫʻ, ʱʦ ʟʘ ʫʤʦʚ ʧʽʜʚʠʱʝʥʦʾ 

ʟʘʙʨʫʜʥʝʥʦʩʪʽ ʛʽʜʨʦʩʠʩʪʝʤʠ ʪʘ ʥʝʜʦʩʪʘʪʥʽʡ ʷʢʦʩʪʽ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ ʥʝʤʠʥʫʯʝ ʧʝʨʝʜʯʘʩʥʝ 

ʟʥʦʰʫʚʘʥʥʷ ʜʝʪʘʣʝʡ ʛʽʜʨʦʧʨʠʚʦʜʫ, ʾʭ ʚʽʜʤʦʚʘ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʚʠʭʽʜ ʝʣʝʤʝʥʪʽʚ 

ʛʽʜʨʦʩʠʩʪʝʤʠ ʟ ʣʘʜʫ. 

ʄʘʣʦʚʠʚʯʝʥʠʤʠ ʧʠʪʘʥʥʷʤʠ ʥʘ ʩʴʦʛʦʜʥʽ ʟʘʣʠʰʘʶʪʴʩʷ ʪʘʢʦʞ ʧʨʠʯʠʥʠ ʧʦʨʫʰʝʥʥʷ 

ʷʢʦʩʪʽ ʘʥʪʠʢʦʨʦʟʽʡʥʠʭ ʧʦʢʨʠʪʪʽʚ ʩʪʽʡʦʢ ʪʘ ʛʽʜʨʦʜʦʤʢʨʘʪʽʚ ʚ ʫʤʦʚʘʭ ʦʙʚʦʜʥʝʥʦʩʪʽ 

ʧʣʘʩʪʽʚ ʪʘ ʥʘʷʚʥʦʩʪʽ ʘʙʨʘʟʠʚʥʦʛʦ ʧʠʣʫ. 

ɺʠʩʥʦʚʢʠ. ɼʦʩʷʛʥʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʽʜʨʦʩʠʩʪʝʤʠ ʄʂ ʻ 

ʘʢʪʫʘʣʴʥʠʤ ʪʘ ʩʢʣʘʜʥʠʤ ʟʘʚʜʘʥʥʷʤ. ɺʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʩʚʦʻʯʘʩʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ 

ʩʢʣʘʜʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʢʨʽʧʣʝʥʥʷ ʪʘ ʨʦʟʨʦʙʢʘ ʩʠʩʪʝʤ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʾʭ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ ʙʝʟʧʝʢʫ ʪʘ ʥʘʜʽʡʥʽʩʪʴ ʝʢʩʧʣʫʘʪʘʮʽʾ ʄʂ ʫ 

ʩʧʝʮʠʬʽʯʥʠʭ ʫʤʦʚʘʭ ʰʘʭʪ ɿɼ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 

 

1. ʉʆʋ 10.1-00185790-002-2005. ʇʨʘʚʠʣʘ ʪʝʭʥʽʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʫʛʽʣʴʥʠʭ ʰʘʭʪ. 

ʉʪʘʥʜʘʨʪ ʄʽʥʚʫʛʣʝʧʨʦʤʫ ʋʢʨʘʾʥʠ. https://zakon.rada.gov.ua/rada/show/v0539644-06.  
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ʇ.ɸ. ɻʦʨʙʘʪʦʚ. ï 2-ʛʝ ʚʠʜ. ʧʝʨʝʨʦʙ. ʽ ʜʦʧ. ï ɼʦʥʝʮʴʢ: ʅʦʨʜ ʂʦʤôʧʶʪʝʨ, 2006. ï 668 ʩ.  

3. ʅʇɸʆʇ 10.0-1.01-05. ʇʨʘʚʠʣʘ ʙʝʟʧʝʢʠ ʫ ʚʫʛʽʣʴʥʠʭ ʰʘʭʪʘʭ. ï ʂ.: ɺʽʜʣʫʥʥʷ, 

2005. ï 399ʩ. 
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ʽʥʜʠʢʘʪʦʨʽʚ ʪʠʩʢʫ ʀɼ13.-ʄ.: ɯɻɼ ʽʤ. ɸ.ɸ.ʉʢʦʯʠʥʩʴʢʦʛʦ, 1978. 
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ʋɼʂ 622.625. 58 

 

ɺʽʥʥʠʢ ɺ.ʄ., ʩʪʫʜʝʥʪ-ʤʘʛʽʩʪʨ ʛʨ. 184ʤ-22-11 ɯʇ  

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɼʴʷʯʢʦʚ ʇ.ɸ., ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ 

ʪʘ ʝʥʝʨʛʦʤʝʭʘʥʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ "ɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ", ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʉʋʏɸʉʅɯ ʅɸʇʈʗʄʀ ʇɯɼɺʀʑɽʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ ʈʆɹʆʊʀ 

ʂʆʅɺɽɭʈʅʀʍ ʄɽʈɽɾ ɺ ʋʄʆɺɸʍ ʐɸʍʊ ɿɸʍɯɼʅʆɻʆ ɼʆʅɹɸʉʋ  

 

ʅʘ ʰʘʭʪʘʭ ɿʘʭʽʜʥʦʛʦ ɼʦʥʙʘʩʫ ʟ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʦʯʠʩʥʠʭ 

ʤʝʭʘʥʽʟʦʚʘʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʟʥʘʯʥʦ ʟʨʦʩʣʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʢʦʥʚʝʻʨʥʠʡ ʪʨʘʥʩʧʦʨʪ, ʱʦ 

ʟʫʤʦʚʠʣʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʰʫʢʫ ʧʦʪʝʥʮʽʡʥʠʭ ʨʝʟʝʨʚʽʚ ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʪʘ 

ʥʘʜʽʡʥʦʩʪʽ. ʆʩʪʘʥʥʻ ʟʫʤʦʚʣʝʥʦ ʪʠʤ, ʱʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʧʦʪʫʞʥʦʩʪʽ ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ 

ʧʨʠʚʦʜʽʚ ʪʘ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʢʦʥʚʝʻʨʥʠʭ ʩʪʨʽʯʦʢ ʧʽʜʥʷʣʠʩʷ ʥʝʙʝʟʧʝʢʘ ʚʠʥʠʢʥʝʥʥʷ 

ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ, ʪʘʢʠʭ ʷʢ: ʽʥʪʝʥʩʠʚʥʝ ʥʘʛʨʽʚʘʥʥʷ ʪʘ ʨʫʡʥʫʚʘʥʥʷ ʨʦʣʠʢʽʚ, ʟʥʦʩ 

ʬʫʪʝʨʫʚʘʥʥʷ ʧʨʠʚʦʜʥʠʭ ʙʘʨʘʙʘʥʽʚ ʪʘ ʛʘʣʴʤʽʚʥʠʭ ʢʦʣʦʜʦʢ, ʧʨʦʩʣʠʟʘʥʥʷ ʪʘ ʧʦʨʠʚ ʩʪʨʽʯʦʢ 

[1, 2]. ʇʨʠ ʥʝʝʬʝʢʪʠʚʥʦʤʫ ʛʘʣʴʤʫʚʘʥʥʽ ʪʘ ʟʘʧʫʩʢʫ ʤʘʢʩʠʤʘʣʴʥʦ ʟʘʚʘʥʪʘʞʝʥʦʛʦ ʢʦʥʚʝʻʨʘ 

ʚʽʜʤʽʯʝʥʽ ʪʘʢʦʞ ʚʠʧʘʜʢʠ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʟʘʭʠʩʪʫ ʚʽʜ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ. 

ʅʘ ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʢʦʥʚʝʻʨʥʠʭ ʤʝʨʝʞʘʭ ʰʘʭʪ ɿɼ ʜʣʷ ʟʥʠʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ 

ʢʦʥʚʝʻʨʥʦʾ ʩʪʨʽʯʢʠ ʪʘ ʜʠʥʘʤʽʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʤʦʤʝʥʪ ʧʫʩʢʫ ʪʘ 

ʟʫʧʠʥʢʠ ʟʘʚʘʥʪʘʞʝʥʦʛʦ ʢʦʥʚʝʻʨʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʝʨʝʪʚʦʨʶʚʘʯʽ ʯʘʩʪʦʪʠ ʥʘʧʨʫʛʠ 

ʞʠʚʣʝʥʥʷ ʜʦ ʘʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʫʥʘ ʟ ʢʦʨʦʪʢʦʟʘʤʢʥʝʥʠʤ ʨʦʪʦʨʦʤ. 

ʏʘʩʪʦʪʥʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽ (ʘʙʦ ʯʘʩʪʦʪʥʠʢʠ) - ʮʝ ʝʣʝʢʪʨʦʥʥʽ ʧʨʠʩʪʨʦʾ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʟʤʽʥʠ ʰʚʠʜʢʦʩʪʽ ʪʘ ʦʙʝʨʪʦʚʦʛʦ ʤʦʤʝʥʪʫ ʘʩʠʥʭʨʦʥʥʠʭ 

ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ. ʏʘʩʪʦʪʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ ʜʦʟʚʦʣʷʻ, ʟʘ ʨʘʭʫʥʦʢ ʧʦʜʘʥʥʷ ʟʤʽʥʝʥʠʭ 

ʯʘʩʪʦʪʠ ʪʘ ʥʘʧʨʫʛʠ ʞʠʚʣʝʥʥʷ ʥʘ ʜʚʠʛʫʥ, ʢʦʥʪʨʦʣʶʚʘʪʠ ʰʚʠʜʢʽʩʪʴ ʽ ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ 

ʦʙʝʨʪʘʥʥʷ. ɺ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ  ʰʘʭʪʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ  ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʏʇ ʪʠʧʫ  

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʯʘʩʪʦʪʠ ʩʪʨʫʤʫ ʚ 

ʛʽʨʥʠʯʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʟʦʢʨʝʤʘ ʥʘ ʩʪʨʽʯʢʦʚʠʭ ʢʦʥʚʝʻʨʘʭ, ʤʘʻ ʚʝʣʠʢʠʡ ʧʦʟʠʪʠʚʥʠʡ 

ʚʧʣʠʚ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʙʝʟʧʝʢʫ ʚʠʜʦʙʫʪʢʫ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ. ʎʽ 

ʧʨʠʩʪʨʦʾ ʜʦʟʚʦʣʷʶʪʴ ʪʦʯʥʦ ʢʝʨʫʚʘʪʠ ʰʚʠʜʢʽʩʪʶ ʨʫʭʫ ʩʪʨʽʯʢʠ, ʟʤʝʥʰʫʶʪʴ ʟʥʦʩ 

ʤʝʭʘʥʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʦʧʪʠʤʽʟʫʶʪʴ ʩʧʦʞʠʚʘʥʫ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ ʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʙʝʟʧʝʢʫ ʚ ʫʤʦʚʘʭ ʧʽʜʟʝʤʥʠʭ ʰʘʭʪ.   

 
Q ï ʚʘʥʪʘʞʦʧʦʪʽʢ, ʪ/ʯ; 1, 2, 3 ï ʧʦʩʣʽʜʦʚʥʦ ʚʩʪʘʥʦʚʣʝʥʽ ʤʘʛʽʩʪʨʘʣʴʥʽ ʢʦʥʚʝʻʨʠ; v, vmin ï 

ʧʦʪʦʯʥʘ ʽ ʤʽʥʽʤʘʣʴʥʘ ʰʚʠʜʢʦʩʪʽ ʢʦʥʚʝʻʨʘ, ʤ/ʩ; 

ʈʠʩʫʥʦʢ 1 - ʇʨʦʮʝʩ ʨʝʛʫʣʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʩʪʨʽʯʢʠ ʢʦʥʚʝʻʨʽʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʣʘʥʮʶʛʘ 

 

ɼʦʩʣʽʜʞʝʥʥʷʤʠ [2] ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʧʣʘʚʥʽʡ ʟʤʽʥʽ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʢʦʥʚʝʻʨʥʦʾ 

ʩʪʨʽʯʢʠ ʧʨʦʧʦʨʮʽʡʥʦ ʚʭʽʜʥʦʤʫ ʚʘʥʪʘʞʦʧʦʪʦʢʫ ʥʘʚʽʪʴ ʟʘʚʠʱʝʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʢʦʥʚʝʻʨʥʦʾ ʫʩʪʘʥʦʚʢʠ ʥʝ ʚʽʜʙʠʚʘʻʪʴʩʷ ʥʘ ʧʠʪʦʤʽʡ ʚʠʪʨʘʪʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ʇʦʷʩʥʶʻʪʴʩʷ 

ʮʝ ʪʠʤ, ʱʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʝʥʝʨʛʽʾ, ʢʦʪʨʘ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʚʘʥʪʘʞʫ, ʜʦ 

ʝʥʝʨʛʽʾ, ʷʢʘ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʧʝʨʝʤʽʱʝʥʥʷ ʨʫʭʦʤʠʭ ʯʘʩʪʠʥ ʢʦʥʚʝʻʨʘ, ʟʘʣʠʰʘʻʪʴʩʷ 
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ʥʝʟʤʽʥʥʠʤʠ. ʇʨʦʮʝʩ ʨʝʛʫʣʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʩʪʨʽʯʢʠ ʢʦʥʚʝʻʨʽʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʣʘʥʮʶʛʘ ʧʨʦʧʦʨʮʽʡʥʦ ʚʭʽʜʥʦʤʫ ʚʘʥʪʘʞʦʧʦʪʦʢʫ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ.1. 

 

ʉʫʯʘʩʥʽ ʇʏ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ, ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʘ ʟʘʭʠʩʪʫ ʜʦʟʚʦʣʷʶʪʴ ʟʜʽʡʩʥʶʚʘʪʠ 

ʢʝʨʫʚʘʥʥʷ ʩʪʨʫʤʦʤ, ʤʦʤʝʥʪʦʤ ʽ ʰʚʠʜʢʽʩʪʶ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ, ʘ  ʪʘʢʦʞ   ʦʧʝʨʘʪʠʚʥʦ 

ʚʠʢʦʥʫʚʘʪʠ ʢʦʥʪʨʦʣʴ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʜʚʠʛʫʥʘ ʽ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ ʪʘ ʟʘʭʠʩʪ ʾʭ ʚʽʜ 

ʘʚʘʨʽʡʥʠʭ ʨʝʞʠʤʽʚ. 

ʉʧʠʨʘʶʯʠʩʴ ʥʘ ʟʘʨʫʙʽʞʥʠʡ ʽ ʚʽʪʯʠʟʥʷʥʠʡ ʜʦʩʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʜʽʙʥʠʭ ʧʨʠʩʪʨʦʾʚ 

ʜʣʷ ʛʽʨʥʠʯʦ-ʪʝʭʥʽʯʥʠʭ ʫʤʦʚ ʨʦʟʨʦʙʢʠ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʽʚ ʰʘʭʪʠ ʽʤ. ɻʝʨʦʾʚ ʂʦʩʤʦʩʫ 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʪʠ ʥʘ ʤʘʛʽʩʪʨʘʣʴʥʦʤʫ ʢʦʥʚʝʻʨʽ 3ʃɹ1200 ʧʝʨʝʪʚʦʨʶʚʘʯ ʯʘʩʪʦʪʠ 

ʩʪʨʫʤʫ ʇʏɺ-ʂ ʋ5, ʨʦʟʨʘʭʦʚʘʥʠʡ ʥʘ ʧʦʪʫʞʥʽʩʪʴ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ 160 ʢɺʪ (ʨʠʩ.1). 

ʈʝʢʦʤʝʥʜʦʚʘʥʘ ʤʦʜʝʣʴ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʨʦʙʦʪʠ ʚ ʢʦʤʧʣʝʢʪʽ ʟ ʘʧʘʨʘʪʫʨʦʶ 

ʢʝʨʫʚʘʥʥʷ ʩʪʨʽʯʢʦʚʠʤʠ ʢʦʥʚʝʻʨʘʤʠ ʫ ʚʫʛʽʣʴʥʠʭ ʰʘʭʪʘʭ, ʟʦʢʨʝʤʘ ʥʝʙʝʟʧʝʯʥʠʭ ʟʘ ʛʘʟʦʤ 

(ʤʝʪʘʥʦʤ) ʘʙʦ ʧʠʣʦʤ. 

 

 
  

ʈʠʩʫʥʦʢ 2 - ʇʝʨʝʪʚʦʨʶʚʘʯ ʯʘʩʪʦʪʠ ʚʠʙʫʭʦʟʘʭʠʱʝʥʠʡ ʪʠʧʫ ʇʏɺ-ʂ ʋ5 

 

ʅʘʚʝʜʝʥʠʡ ʥʘ ʨʠʩ.2 ʧʝʨʝʪʚʦʨʶʚʘʯ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʝʨʝʪʚʦʨʶʚʘʣʴʥʦʛʦ ʚʽʜʩʽʢʫ, 

ʚʽʜʩʽʢʫ ʟ ʢʦʤʫʪʘʮʽʡʥʦʶ ʘʧʘʨʘʪʫʨʦʶ, ʢʦʨʦʙʢʠ ʚʚʦʜʽʚ ʽ ʙʣʦʢʘ ʥʘʩʪʨʦʶʚʘʥʥʷ ʪʘ ʽʥʜʠʢʘʮʽʾ. 

ʋ ʧʝʨʝʪʚʦʨʶʚʘʣʴʥʦʤʫ ʚʽʜʩʽʢʫ ʨʦʟʪʘʰʦʚʘʥʽ ʙʣʦʢʠ ʚʠʧʨʷʤʣʷʯʘ ʪʘ ʽʥʚʝʨʪʦʨʘ ʥʘʧʨʫʛʠ, 

ʩʪʨʫʤʦʦʙʤʝʞʫʚʘʣʴʥʠʡ ʬʽʣʴʪʨ. ʋ ʚʽʜʩʽʢʫ ʟ ʢʦʤʫʪʘʮʽʡʥʦʶ ʘʧʘʨʘʪʫʨʦʶ ʨʦʟʪʘʰʦʚʘʥʦ 

ʙʣʦʢʫʚʘʣʴʥʠʡ ʨʦʟ'ʻʜʥʫʚʘʯ ʟʽ ʰʚʠʜʢʦʜʽʶʯʠʤʠ ʟʘʧʦʙʽʞʥʠʢʘʤʠ, ʢʦʥʪʘʢʪʦʨ, ʙʣʦʢʠ 

ʞʠʚʣʝʥʥʷ, ʢʝʨʫʚʘʥʥʷ ʽ ʟʘʭʠʩʪʽʚ.  

ʋʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ: 

- ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʦʚʽʪʨʷ ʚʽʜ ʧʣʶʩ 5ʦʉ ʜʦ ʧʣʶʩ 35ʦʉ; 

- ʚʝʨʭʥʻ ʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʦʾ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ (98 ° 2) % ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʣʶʩ 35ʦ; 

- ʟʘʧʠʣʝʥʽʩʪʴ ʥʘʚʢʦʣʠʰʥʴʦʾ ʘʪʤʦʩʬʝʨʠ ʥʝ ʙʽʣʴʰʝ 1200 ʤɻ/ʤ3; 

- ʥʘʭʠʣ ʫ ʙʫʜʴ-ʷʢʠʡ ʙʽʢ ʚʽʜ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʜʦ 15ʦ; 

- ʟʤʽʥʘ ʥʘʧʨʫʛʠ ʞʠʚʠʣʴʥʦʾ ʤʝʨʝʞʽ ʚʽʜ 85% ʜʦ 110% ʥʦʤʽʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ.  

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʤʘʛʽʩʪʨʘʣʴʥʦʾ ʢʦʥʚʝʻʨʥʦʾ ʤʝʨʝʞʽ ʨʘʟʦʤ ʟ 

ʧʝʨʝʪʚʦʨʶʚʘʯʝʤ ʯʘʩʪʦʪʠ ʩʪʨʫʤʫ ʇʏɺ-ʂ ʋ5 ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʩʪʘʥʦʚʠʪʠ ʫʣʴʪʨʘʟʚʫʢʦʚʠʡ 

ʜʘʪʯʠʢ ʦʙôʻʤʫ ʛʽʨʥʠʯʦʾ ʤʘʩʠ ɼɻʄ.  

3
ʉʀʉʊɽʄɸ ɻɯɼʈʆʇʈʀɺʆɼʋʄɽʍɸʅɯɿʆɺɸʅʅʆɻʆʂʈɯʇʃɽʅʅʗ

ʉʢʣʘʜʦʚʽʝʣʝʤʝʥʪʠʧʝʨʝʪʚʦʨʶʚʘʯʘʯʘʩʪʦʪʠ
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ʇʝʨʝʜʙʘʯʝʥʦ ʪʘʢʦʞ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʧʨʦʩʪʦʾʚ ʢʦʥʚʝʻʨʥʦʾ ʣʽʥʽʾ ʥʘ ʯʘʩ ʨʝʤʦʥʪʫ 

ʽʩʥʫʶʯʫ ʝʣʝʢʪʨʦʧʫʩʢʦʚʫ ʘʧʘʨʘʪʫʨʫ ʟʘʣʠʰʠʪʠ ʚ ʷʢʦʩʪʽ ʨʝʟʝʨʚʥʦʾ ʥʘ ʚʠʧʘʜʦʢ ʚʠʭʦʜʫ ʟ ʣʘʜʫ 

ʇʏɺ-ʂ ʋ5. ɼʘʪʯʠʢ ʦʙôʻʤʫ ʛʽʨʥʠʯʦʾ ʤʘʩʠ ɼɻʄ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʩʪʘʥʦʚʠʪʠ ʥʘ 

ʧʦʧʝʨʝʜʥʴʦʤʫ ʢʦʥʚʝʻʨʽ 2ʃʊ1200ʂʇ ʥʘ 1 ɿʘʭʽʜʥʦʤʫ ʤʘʛʽʩʪʨʘʣʴʥʦʤʫ ʢʦʥʚʝʻʨʥʦʤʫ 

ʰʪʨʝʢʫ, ʷʢʠʡ ʙʫʜʝ ʧʝʨʝʜʘʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʢʽʣʴʢʽʩʪʴ ʚʘʥʪʘʞʫ ʥʘ  ʇʏɺ-ʂ ʋ5, ʜʝ ʟʛʽʜʥʦ 

ʮʽʻʾ ʽʥʬʦʨʤʘʮʽʾ ʙʫʜʝ ʨʝʛʫʣʶʚʘʪʠʩʷ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʩʪʨʽʯʢʠ ʥʘ ʢʦʥʚʝʻʨʽ 3ʃɹ1200. 

ɺʠʩʥʦʚʢʠ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʚʠʙʫʭʦʟʘʭʠʱʝʥʠʭ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʯʘʩʪʦʪʠ ʚ ʜʽʶʯʫ 

ʤʝʨʝʞʫ ʰʘʭʪʥʠʭ ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʢʦʥʚʝʻʨʽʚ ʜʦʟʚʦʣʠʪʴ ʦʪʨʠʤʘʪʠ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽ ʨʝʞʠʤʠ 

ʨʦʙʦʪʠ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʜʠʥʘʤʽʢʠ ʨʝʘʣʴʥʠʭ ʚʘʥʪʘʞʦʧʦʪʦʢʽʚ, ʱʦ 

ʧʦʩʪʫʧʘʶʪʴ ʚʽʜ ʦʯʠʩʥʠʭ ʽ ʧʽʜʛʦʪʦʚʯʠʭ ʚʠʙʦʾʚ. ɸʚʪʦʤʘʪʠʯʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ 

ʩʪʨʽʯʢʠ ʥʘ ʧʦʩʣʽʜʦʚʥʦ ʚʩʪʘʥʦʚʣʝʥʠʭ ʢʦʥʚʝʻʨʘʭ ʫ ʢʦʤʧʣʝʢʩʽ ʟ ʫʣʴʪʨʘʟʚʫʢʦʚʠʤ ʜʘʪʯʠʢʦʤ 

ʦʙôʻʤʫ ʛʽʨʥʠʯʦʾ ʤʘʩʠ ʟʘʙʝʟʧʝʯʘʪʴ ʨʘʮʽʦʥʘʣʴʥʽ ʪʝʨʤʽʥʠ ʾʭ ʨʦʙʦʪʠ ʟ ʤʽʥʽʤʘʣʴʥʦ 

ʜʦʧʫʩʪʠʤʠʤʠ ʰʚʠʜʢʦʩʪʷʤʠ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʦʪʨʠʤʘʪʠ ʜʦʜʘʪʢʦʚʝ ʟʥʠʞʝʥʥʷ 

ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ ʚ ʣʘʥʮʶʟʽ ʢʦʥʚʝʻʨʽʚ.  
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ɹʘʨʢʦʚ ɼ.ɺ., ʂʦʥʦʥʦʚ ɹ.ɺ., ʤʘʛʽʩʪʨʠ ʛʨ. 184ʤ-22-5 ɯʇ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʂʦʤʽʩʩʘʨʦʚ ʖ.ʆ., ʩʪ. ʚʠʢʣ. ʢʘʬʝʜʨʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ ʪʘ 

ʝʥʝʨʛʦʤʝʭʘʥʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ  

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ "ɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ", ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʋɼʆʉʂʆʅɸʃɽʅɸ ʉʀʉʊɽʄɸ ɿɸʍʀʉʊʋ ʐɸʍʊʅʆɰ ʇɯɼʁʆʄʅʆɰ 

ʋʉʊɸʅʆɺʂʀ ɺɯɼ ʅɸʇʋʉʂʋ ʇɯɼʁʆʄʅʆɻʆ ʂɸʅɸʊʋ 

 

ʐʘʭʪʥʽ ʧʽʜʡʦʤʥʽ ʫʩʪʘʥʦʚʢʠ ʩʣʫʛʫʶʪʴ ʦʩʥʦʚʥʠʤ ʪʨʘʥʩʧʦʨʪʥʠʤ ʢʘʥʘʣʦʤ, ʱʦ 

ʧʦʻʜʥʫʻ ʧʽʜʟʝʤʥʽ ʛʦʨʠʟʦʥʪʠ ʛʽʨʥʠʯʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʟ ʟʝʤʥʦʶ ʧʦʚʝʨʭʥʶ. ʎʝʡ ʬʘʢʪ 

ʧʝʨʝʜʙʘʯʘʻ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ  ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʜʦ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʙ'ʻʢʪʽʚ  ʪʦʤʫ, ʱʦ 

ʚʽʜ ʾʭʥʴʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ ʟʘʣʝʞʠʪʴ ʥʝ ʪʽʣʴʢʠ ʦʙʩʷʛ ʚʠʜʦʙʫʪʢʫ ʢʦʨʠʩʥʠʭ 

ʢʦʧʘʣʠʥ, ʘ ʡ ʥʦʨʤʘʣʴʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʙʝʟʧʝʢʘ ʨʦʙʦʪʠ ʚʩʽʻʾ ʰʘʭʪʠ ʚ ʮʽʣʦʤʫ. 

ʇʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʽʜʡʦʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʘʚʘʨʽʡ ʧʦʚ'ʷʟʘʥʘ ʟ 

ʧʦʨʫʰʝʥʥʷʤʠ ʨʝʞʠʤʫ ʨʫʭʫ ʧʽʜʡʦʤʥʦʾ ʧʦʩʫʜʠʥʠ ʚ ʰʘʭʪʥʦʤʫ ʩʪʚʦʣʽ. ʇʨʠ ʧʦʨʫʰʝʥʥʽ 

ʧʨʦʭʽʜʥʦʛʦ ʧʝʨʝʪʠʥʫ ʩʪʚʦʣʘ (ʨʫʡʥʫʚʘʥʥʷ ʢʨʽʧʣʝʥʥʷ, ʦʙʤʝʨʟʘʥʥʷ ʩʪʽʥʦʢ ʩʪʚʦʣʘ, 

ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʢʨʠʚʠʭ) ʚʠʥʠʢʘʻ ʥʝʙʝʟʧʝʢʘ ʟʘʢʣʠʥʶʚʘʥʥʷ ʚ ʥʴʦʤʫ ʧʦʩʫʜʠʥʠ, ʱʦ 

ʦʧʫʩʢʘʻʪʴʩʷ. ɺʽʜʩʫʪʥʽʩʪʴ ʢʦʥʪʨʦʣʶ ʟʘ ʜʽʡʩʥʠʤ ʩʪʘʥʦʤ ʧʦʩʫʜʠʥʠ ʚ ʩʪʚʦʣʽ ʤʦʞʝ ʧʨʠʚʝʩʪʠ 

ʜʦ ʪʦʛʦ, ʱʦ ʧʨʠ ʟʤʦʪʫʚʘʥʥʽ ʥʘ ʥʴʦʛʦ ʛʽʣʢʠ ʢʘʥʘʪʘ ʚʠʥʠʢʘʻ ʘʙʦ ʧʨʦʚʠʩʘʥʥʷ ʩʪʨʫʥʠ, ʷʢʝ 

ʚʠʢʣʠʢʘʻ ʧʦʰʢʦʜʞʝʥʥʷ ʢʘʥʘʪʘ, ʘʙʦ çʥʘʧʫʩʢ ʢʘʥʘʪʘè ʧʨʠ ʷʢʦʤʫ ʢʘʥʘʪ ʩʚʦʻʶ ʚʘʛʦʶ 

ʧʨʦʰʪʦʚʭʫʻ ʧʦʩʫʜʠʥʫ, ʷʢʘ ʧʦʯʠʥʘʻ ʧʘʜʘʪʠ, ʷʢ ʚʽʣʴʥʝ ʪʽʣʦ, ʩʪʚʦʨʶʶʯʠ ʘʚʘʨʽʡʥʫ ʩʠʪʫʘʮʽʶ.  

ɼʣʷ ʩʚʦʻʯʘʩʥʦʛʦ ʚʠʷʚʣʝʥʥʷ ʧʦʨʫʰʝʥʴ ʫ ʨʝʞʠʤʘʭ ʨʦʙʦʪʠ ʪʘ ʚʞʠʚʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ 

ʟʘʭʦʜʽʚ ʱʦʜʦ ʟʘʧʦʙʽʛʘʥʥʷ ʘʚʘʨʽʷʤ ʟʘʩʪʦʩʦʚʫʶʪʴ ʩʠʩʪʝʤʠ ʟʘʭʠʩʪʫ ʪʘ ʙʣʦʢʫʚʘʥʥʷ. 

ɸʥʘʣʽʟ ʚʽʜʦʤʠʭ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ ʧʨʠʩʪʨʦʾʚ ʟʘʭʠʩʪʫ ʚʽʜ ʥʘʧʫʩʢʫ ʢʘʥʘʪʘ [1], ʱʦ 

ʟʘʭʠʱʘʶʪʴ ʰʘʭʪʥʽ ʧʽʜʡʦʤʥʽ ʫʩʪʘʥʦʚʢʠ ʚʽʜ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ, ʧʦʢʘʟʘʚ, ʱʦ ʫ ʮʴʦʤʫ 

ʥʘʧʨʷʤʢʫ ʧʨʦʚʝʜʝʥʦ ʩʝʨʡʦʟʥʽ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʜʥʘʢ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʟʘʧʨʦʧʦʥʦʚʘʥʽ 

ʩʧʦʩʦʙʠ ʪʘ ʧʨʠʩʪʨʦʾ ʟʘʭʠʩʪʫ, ʻ ʩʝʨʡʦʟʥʽ ʥʝʜʦʣʽʢʠ. ʂʦʞʥʝ ʛʽʨʥʠʯʦʜʦʙʫʚʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ 

ʤʘʻ ʥʠʟʢʫ ʭʘʨʘʢʪʝʨʥʠʭ ʨʠʩ, ʚʥʘʩʣʽʜʦʢ ʷʢʠʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʦʤʠʭ ʧʨʠʩʪʨʦʾʚ ʟʘʭʠʩʪʫ ʙʫʜʝ 

ʥʝʜʦʮʽʣʴʥʠʤ, ʟ ʧʦʛʣʷʜʫ, ʙʝʟʧʝʢʠ, ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʪʘ ʝʢʦʥʦʤʽʯʥʠʭ ʚʠʪʨʘʪ, ʱʦ ʧʦʪʨʝʙʫʻ 

ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʫʜʦʩʢʦʥʘʣʝʥʠʭ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʶ. 

 ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʪʠʯʥʠʭ ʽ ʜʠʥʘʤʽʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ [2,3], ʱʦ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʧʽʜʡʦʤʥʫ ʫʩʪʘʥʦʚʢʫ ʚ ʤʦʤʝʥʪ ʟʘʚʠʩʘʥʥʷ ʧʦʩʫʜʠʥʠ ʚ ʩʪʚʦʣʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʨʽʟʢʫ 

ʟʤʽʥʫ ʩʪʘʪʠʯʥʦʛʦ ʟʫʩʠʣʣʷ ʪʘ ʩʪʘʪʠʯʥʦʛʦ ʤʦʤʝʥʪʫ. ɺ ʤʦʤʝʥʪ ʟʘʚʠʩʘʥʥʷ ʩʢʽʧʘ ʚ ʩʪʚʦʣʽ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʮʝʩ ʟʤʽʥʠ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʙʘʨʘʙʘʥʘ, ʚʠʢʣʠʢʘʥʠʡ ʩʪʨʠʙʢʦʧʦʜʽʙʥʠʤ 

ʟʙʽʣʴʰʝʥʥʷʤ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʚʠʢʣʠʢʘʻ ʟʨʦʩʪʘʥʥʷ ʩʪʨʫʤʫ ʽ ʤʦʤʝʥʪʫ 

ʜʚʠʛʫʥʘ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʜʣʷ ʥʝʚʨʽʚʥʦʚʘʞʝʥʠʭ ʧʽʜʡʦʤʥʠʭ ʫʩʪʘʥʦʚʦʢ ʚ ʤʦʤʝʥʪ 

ʟʘʚʠʩʘʥʥʷ ʚʪʨʘʯʘʻʪʴʩʷ ʚʨʽʚʥʦʚʘʞʫʚʘʣʴʥʘ ʩʠʣʘ ʟ ʙʦʢʫ ʧʦʩʫʜʠʥʠ, ʱʦ ʦʧʫʩʢʘʻʪʴʩʷ. 

ɺʝʣʠʯʠʥʠ ʰʚʠʜʢʦʩʪʽ ʽ ʩʪʨʫʤʫ ʧʨʦʪʷʛʦʤ ʧʝʨʝʭʽʜʥʠʭ ʧʨʦʮʝʩʽʚ ʟʤʽʥʶʶʪʴʩʷ ʚʽʜ ʧʦʯʘʪʢʦʚʠʭ 

ʟʥʘʯʝʥʴ ʜʦ ʩʪʘʣʠʭ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʯʘʪʢʦʚʠʭ ʫʤʦʚ ʚ ʤʦʤʝʥʪ ʟʘʚʠʩʘʥʥʷ. ʉʪʘʣʽ ʟʥʘʯʝʥʥʷ 

ʩʪʨʫʤʫ ʧʽʩʣʷ ʟʘʚʠʩʘʥʥʷ ʩʢʽʧʘ (ʥʘ ʨʽʟʥʽʡ ʛʣʠʙʠʥʽ) ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʟʥʘʯʝʥʴ ʧʨʠ 

ʥʦʨʤʘʣʴʥʦʤʫ ʨʝʞʠʤʽ ʨʦʙʦʪʠ ʥʘ ʚʝʣʠʯʠʥʫ ЎὍ̠ . ʊʦʙʪʦ, ʟʤʽʥʘ ʟʥʘʯʝʥʥʷ ʩʪʨʫʤʫ ʷʢʦʨʷ 

ʜʚʠʛʫʥʘ ʧʨʠ ʟʘʚʠʩʘʥʥʽ ʧʨʦʧʦʨʮʽʡʥʦ ʤʘʩʽ ʩʢʽʧʘ, ʱʦ ʟʘʚʠʩ. 

ʉʧʠʨʘʶʯʠʩʴ ʥʘ ʦʟʥʘʯʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʨʦʙʣʝʥʦ ʩʧʦʩʽʙ ʚʽʜ ʥʘʧʫʩʢʫ ʽ ʧʨʦʚʠʩʘʥʥʷ 

ʪʷʛʦʚʠʭ ʢʘʥʘʪʽʚ ʚ ʷʢʦʤʫ ʚʝʣʠʯʠʥʘ ʩʪʘʪʠʯʥʦʛʦ ʟʫʩʠʣʣʷ ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʟʘ ʚʝʣʠʯʠʥʦʶ 

ʩʪʨʫʤʫ ʧʨʠʚʦʜʥʦʛʦ ʜʚʠʛʫʥʘ, ʘ ʟʘʧʠʩ ʫʩʽʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʨʝʘʣʽʟʘʮʽʷ ʘʣʛʦʨʠʪʤʽʚ ʨʦʙʦʪʠ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʦʤ [3]. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʦʧʫʩʪʠʤʦʛʦ ʟʥʘʯʝʥʥʷ ʩʪʘʪʠʯʥʦʛʦ 

ʟʫʩʠʣʣʷ ʚ ʧʨʠʩʪʨʦʾ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʧʦʧʝʨʝʜʥʻ ʧʝʨʚʽʩʥʝ ʩʘʤʦʥʘʣʘʰʪʫʚʘʥʥʷ, ʷʢʝ 

ʜʦʟʚʦʣʷʻ ʚʨʘʭʫʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʢʦʥʢʨʝʪʥʦʾ ʧʽʜʡʦʤʥʦʾ ʫʩʪʘʥʦʚʢʠ. 
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ʇʈʆʄʀʉʃʆɺʀʍ ʇɯɼʇʈʀɭʄʉʊɺ 

ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  
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ʆʜʥʘʢ, ʥʘ ʧʦʯʘʪʢʫ ʮʠʢʣʫ - ʨʦʟʛʦʥʽ ʧʽʜʡʦʤʥʦʾ ʫʩʪʘʥʦʚʢʠ ʚʽʜʙʫʚʘʶʪʴʩʷ ʟʥʘʯʥʽ 

ʢʦʣʠʚʘʥʥʷ ʩʪʨʫʤʫ ʷʢʦʨʷ, ʱʦ ʥʝ ʜʦʟʚʦʣʷʻ ʜʦʩʪʦʚʽʨʥʦ ʦʮʽʥʠʪʠ ʩʪʘʥ ʧʦʩʫʜʠʥʠ ʚ ʰʘʭʪʥʦʤʫ 

ʩʪʚʦʣʽ ʪʦʤʫ, ʱʦ ʧʽʢʦʚʽ ʟʥʘʯʝʥʥʷ ʩʪʨʫʤʫ ʷʢʦʨʷ ʤʦʞʫʪʴ ʙʫʪʠ ʨʦʟʮʽʥʝʥʽ ʷʢ ʩʠʛʥʘʣ ʧʨʦ 

ʟʘʚʠʩʘʥʥʷ ʧʦʩʫʜʠʥʠ. ʊʦʤʫ ʜʣʷ ʢʦʥʪʨʦʣʶ ʤʦʤʝʥʪʫ ʧʨʦʚʠʩʘʥʥʷ ʩʪʨʫʥʠ ʢʘʥʘʪʘ 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʩʪʘʥʦʚʠʪʠ ʝʥʢʦʜʝʨʠ (ʚʠʩʦʢʦʪʦʯʥʽ ʜʘʪʯʠʢʠ ʰʚʠʜʢʦʩʪʽ) ʥʘ ʚʘʣʠ ʢʦʧʨʦʚʠʭ 

ʰʢʽʚʽʚ ʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʚʘʣ ʙʘʨʘʙʘʥʘ ʧʽʜʡʦʤʥʦʾ ʤʘʰʠʥʠ. ɿ ʦʛʣʷʜʫ ʥʘ  ʽʥʝʨʮʽʡʥʽʩʪʴ 

ʧʽʜʡʦʤʥʦʾ ʫʩʪʘʥʦʚʢʠ, ʧʨʫʞʥʽʩʪʴ ʢʘʥʘʪʫ, ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ ʤʝʭʘʥʽʯʥʦʾ ʯʘʩʪʠʥʠ (ʪʝʨʪʷ ʚ 

ʧʽʜʰʠʧʥʠʢʘʭ) ʚ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʽʡ ʩʠʩʪʝʤʽ ʝʥʢʦʜʝʨʠ ʬʽʢʩʫʚʘʪʠʤʫʪʴ ʚʽʜʭʠʣʝʥʥʷ ű ʧʨʠ 

ʟʘʧʫʩʢʫ ʤʽʞ ʚʘʣʘʤʠ ʢʦʧʨʦʚʠʭ ʰʢʽʚʽʚ ʽ ʙʘʨʘʙʘʥʘ. ʆʪʞʝ, ʚ ʥʦʨʤʘʣʴʥʦʤʫ ʨʝʞʠʤʽ ʨʦʙʦʪʠ 

ʫʩʪʘʥʦʚʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʰʣʷʭʦʤ ʥʝʦʙʭʽʜʥʦ ʚʠʤʽʨʷʪʠ ʢʫʪ ű ʥʝʫʟʛʦʜʞʝʥʦʩʪʽ ʤʽʞ 

ʢʦʧʨʦʚʠʤ ʰʢʽʚʦʤ ʽ ʙʘʨʘʙʘʥʦʤ (ʨʠʩ. 1). 

 

 
ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʟʘʭʠʩʪʫ ʰʘʭʪʥʦʾ ʧʽʜʡʦʤʥʦʾ ʫʩʪʘʥʦʚʢʠ ʚʽʜ ʥʘʧʫʩʢʫ ʽ 

ʧʨʦʚʠʩʘʥʥʷ ʪʷʛʦʚʠʭ ʢʘʥʘʪʽʚ 

 

ʎʝ ʟʥʘʯʝʥʥʷ ʙʫʜʝ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠʩʷ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʮʠʢʣʫ, ʱʦ ʩʬʦʨʤʫʻ ʜʝʷʢʠʡ 

ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ, ʷʢʠʡ ʩʣʽʜ ʩʧʨʠʡʤʘʪʠ ʷʢ ʩʠʛʥʘʣ ʧʨʦ ʥʦʨʤʘʣʴʥʫ ʨʦʙʦʪʫ ʧʽʜʡʦʤʫ.  

ɸʣʝ ʧʨʠ ʟʘʚʠʩʘʥʥʽ ʧʦʩʫʜʠʥʠ, ʱʦ ʦʧʫʩʢʘʻʪʴʩʷ, ʥʘʚʽʪʴ ʥʘ ʥʝʚʝʣʠʢʽʡ ʛʣʠʙʠʥʽ, ʩʠʣʘ 

ʪʷʞʽʥʥʷ ʢʘʥʘʪʘ ʽ ʧʽʜʡʦʤʥʦʾ ʧʦʩʫʜʠʥʠ ʧʝʨʝʩʪʘʥʝ ʚʧʣʠʚʘʪʠ ʥʘ ʢʦʧʨʦʚʠʡ ʰʢʽʚ, ʪʦʙʪʦ 

ʦʙʝʨʪʘʥʥʷ ʰʢʽʚʘ ʧʨʠ ʟʘʚʠʩʘʥʥʽ ʙʫʜʝ ʚʽʜʤʽʥʥʦ ʚʽʜ ʦʙʝʨʪʘʥʥʷ ʚ ʥʦʨʤʘʣʴʥʦʤʫ ʨʝʞʠʤʽ. 

ɿʥʘʯʝʥʥʷ ʢʫʪʘ ʥʝʫʟʛʦʜʞʝʥʦʩʪʽ ʟʤʽʥʠʪʴʩʷ, ʱʦ ʽ ʙʫʜʝ ʩʠʛʥʘʣʦʤ ʘʚʘʨʽʡʥʦʾ ʩʠʪʫʘʮʽʾ ʽ ʧʦʜʘʯʽ 

ʩʠʛʥʘʣʫ ʚ ʣʘʥʮʶʛ ʟʘʭʠʩʪʫ ʟʘʧʦʙʽʞʥʦʛʦ ʛʘʣʴʤʘ. 

ʇʝʨʝʚʘʛʦʶ ʜʘʥʦʾ ʩʭʝʤʠ ʟʘʭʠʩʪʫ ʻ ʪʝ, ʱʦ ʟʘʤʽʨ ʩʪʨʫʤʽʚ ʪʘ ʽʥʰʠʭ ʥʝʦʙʭʽʜʥʠʭ 

ʚʝʣʠʯʠʥ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʰʫʥʪʘʭ, ʚ ʫʤʦʚʘʭ ʩʫʭʦʾ, ʥʝ ʟʘʧʠʣʝʥʦʾ ʘʪʤʦʩʬʝʨʠ ʤʘʰʠʥʥʦʛʦ 

ʟʘʣʫ. ʈʦʙʦʪʘ ʜʘʪʯʠʢʽʚ ʽ ʢʦʨʦʪʢʠʭ ʣʽʥʽʡ ʟʚ'ʷʟʢʫ ʧʨʘʢʪʠʯʥʦ ʘʙʩʦʣʶʪʥʦ ʥʘʜʽʡʥʘ. ʂʦʥʪʨʦʣʴ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦ ʚʩʽʡ ʛʣʠʙʠʥʽ ʩʪʚʦʣʘ ʙʝʟ ʦʙʣʘʜʥʘʥʥʷ ʦʩʪʘʥʥʴʦʛʦ ʩʧʝʮʽʘʣʴʥʠʤ ʦʩʥʘʱʝʥʥʷʤ 

ʽ ʜʘʪʯʠʢʘʤʠ. ɺʽʜʩʫʪʥʻ ʛʨʦʤʽʟʜʢʝ ʽ ʤʝʪʘʣʣʦʻʤʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʥʝʤʘʻ ʚʟʘʻʤʦʜʽʾ ʨʫʭʦʤʠʭ 

ʝʣʝʤʝʥʪʽʚ. ɺʽʜʩʫʪʥʽ ʜʠʩʪʘʥʮʽʡʥʽ ʜʘʪʯʠʢʠ, ʱʦ ʧʝʨʝʤʽʱʘʶʪʴʩʷ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ 

ʘʚʪʦʥʦʤʥʦʛʦ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ, ʥʝʤʘʻ ʥʝʦʙʭʽʜʥʦʩʪʽ ʢʦʨʠʛʫʚʘʪʠ ʧʨʦʛʨʘʤʫ ʚʥʘʩʣʽʜʦʢ 

ʚʠʪʷʞʢʠ ʢʘʥʘʪʽʚ ʽ ʜʝʬʦʨʤʘʮʽʾ ʝʣʝʤʝʥʪʽʚ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 

 

1. ʐʘʭʪʥʠʡ ʧʽʜʡʦʤ. ʅʘʫʢʦʚʦ-ʚʠʨʦʙʥʠʯʝ ʚʠʜʘʥʥʷ. (2007) ɹʝʞʦʢ ɺ.ʈ., ɼʚʦʨʥʠʢʦʚ 

ɺ.ɯ., ʄʘʥʝʮ ɯ.ɻ., ʇʨʠʩʪʨʦʤ ɺ.ɸ; ʟʘʛ. ʨʝʜ. ɹ.ɸ ɻʨʷʜʫʱʽʡ, ɺ.ɸ. ʂʦʨʩʫʥ. ɼʦʥʝʮʴʢ: ʖʛʦ-

ɺʦʩʪʦʢ ʃʪʜ. 624 ʩ. 

.  
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ʇʈʆʄʀʉʃʆɺʀʍ ʇɯɼʇʈʀɭʄʉʊɺ 

ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  

çʄʆʃʆɼʔ: ʅɸʋʂɸ ʊɸ ɯʅʅʆɺɸʎɯɰè, 22-24 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. 
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ʂʦʨʥʽʻʥʢʦ ʈ. ʉ., ʩʪʫʜʝʥʪ ʛʨ. 184ʤ-22-5 ɯʇ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɯʣʴʾʥʘ ɯ.ʉ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ ʪʘ 

ʝʥʝʨʛʦʤʝʭʘʥʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ "ɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ", ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 
ʆɹˆʈʋʅʊʋɺɸʅʅʗ ʊɽʍʅɯʏʅʀʍ  ʈɯʐɽʅʔ, ʉʇʈʗʄʆɺɸʅʀʍ ʅɸ 

ʇɯɼɺʀʑɽʅʅʗ  ʅɸɼɯʁʅʆʉʊɯ ʊɸ ɽʂʆʅʆʄɯʏʅʆʉʊɯ   ɼʆʇʆʄɯɾʅʆɰ 

ʇɯɼʁʆʄʅʆɰ ʋʉʊɸʅʆɺʂʀ ʐɸʍʊʀ  çɿɸʍɯɼʅʆ-ɼʆʅɹɸʉʔʂɸè ʇʈɸʊ çɼʊɽʂ 
Ăʇɸɺʃʆɻʈɸɼɺʋɻɯʃʃʗñè 

 

ɼʦʧʦʤʽʞʥʠʡ  ʧʽʜʡʦʤ ʰʘʭʪʠ çɿʘʭʽʜʥʦ-ɼʦʥʙʘʩʴʢʘè  ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ   

ʦʜʥʦʢʘʥʘʪʥʠʭ ʟ ʧʨʦʪʠʚʘʛʦʶ ʧʽʜʡʦʤʥʠʭ ʫʩʪʘʥʦʚʦʢ. ʂʦʞʥʘ ʟ ʥʠʭ ʦʙʣʘʜʥʘʥʘ ʧʽʜʡʦʤʥʦʶ 

ʤʘʰʠʥʦʶ ʪʠʧʫ ʎʈ 6 ï 3,2/0,5 ʟ ʦʜʥʠʤ ʨʦʟʨʽʟʥʠʤ ʮʠʣʽʥʜʨʠʯʥʠʤ ʙʘʨʘʙʘʥʦʤ. 

ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ  ʦʜʥʦʧʦʚʝʨʭʦʚʘ  ʢʣʽʪʴ  ʧʽʜ  ʚʘʛʦʥʝʪʢʫ  ɺɻï3.3. ɺ ʜʽʶ ʧʽʜʡʦʤʥʘ ʤʘʰʠʥʘ 

ʧʨʠʚʦʜʠʪʴʩʷ ʘʩʠʥʭʨʦʥʥʠʤ  ʝʣʝʢʪʨʦʜʚʠʛʫʥʦʤ ʟ ʬʘʟʥʠʤ ʨʦʪʦʨʦʤ ʧʦʪʫʞʥʽʩʪʶ 800 ʢɺʪ.  

ɺʠʩʦʪʘ ʧʽʜʡʦʤʫ Ὄ  680 ʤ. ʆʙʠʜʚʽ ʜʦʧʦʤʽʞʥʽ ʧʽʜʡʦʤʥʽ ʫʩʪʘʥʦʚʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟ 

ʤʦʤʝʥʪʫ ʫʚʝʜʝʥʥʷ ʰʘʭʪʠ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ, ʪʦʙʪʦ ʟʘʛʘʣʴʥʠʡ ʪʝʨʤʽʥ ʾʭ ʨʦʙʦʪʠ ʧʝʨʝʚʠʱʫʻ 

40 ʨʦʢʽʚ ʫ ʪʦʡ ʯʘʩ, ʷʢ ʨʦʟʨʘʭʫʥʢʦʚʠʡ  ʪʝʨʤʽʥ    ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʽʜʡʦʤʥʠʭ ʤʘʰʠʥ ʩʪʘʥʦʚʠʪʴ 

25 ʨʦʢʽʚ. ɿ  ʦʛʣʷʜʫ  ʥʘ ʮʝ ʘʢʪʫʘʣʴʥʠʤ ʻ ʧʦʰʫʢ  ʜʦʜʘʪʢʦʚʠʭ ʟʘʭʦʜʽʚ,  ʩʧʨʷʤʦʚʘʥʠʭ  ʥʘ 

ʧʽʜʪʨʠʤʢʫ ʚʠʩʦʢʦʾ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ  ʥʘʜʽʡʥʦʩʪʽ  ʜʽʶʯʦʾ   ʧʽʜʡʦʤʥʦʾ  ʫʩʪʘʥʦʚʢʠ  ʧʨʠ  

ʟʘʙʝʟʧʝʯʝʥʥʽ  ʜʦʩʪʘʪʥʴʦ  ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ  ʾʾ  ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ɸʥʘʣʽʟ ʨʦʙʦʪʠ ʜʘʥʦʾ ʚʘʥʪʘʞʥʦ-ʣʶʜʩʴʢʦʾ ʢʣʽʪʴʦʚʦʾ ʧʽʜʡʦʤʥʦʾ ʫʩʪʘʥʦʚʢʠ ʚʢʘʟʘʚ ʥʘ 

ʾʾ ʩʝʨʡʦʟʥʠʡ ʥʝʜʦʣʽʢ,  ʱʦ ʧʦʣʷʛʘʻ ʚ ʨʽʟʢʽʡ ʟʤʽʥʽ ʨʫʰʽʡʥʠʭ ʟʫʩʠʣʴ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ 

ʩʪʚʦʨʶʚʘʪʠ ʥʘ ʢʦʣʽ ʦʨʛʘʥʘ ʥʘʚʠʚʢʠ ʙʘʨʘʙʘʥ (ʨʠʩ. 1, ʘ). ɿʦʢʨʝʤʘ, ʥʘ ʧʦʯʘʪʢʫ ʧʝʨʽʦʜʫ  

ʨʽʚʥʦʤʽʨʥʦʛʦ ʭʦʜʫ ʢʣʽʪʽ ʧʦʪʨʽʙʥʝ ʨʫʰʽʡʥʝ ʟʫʩʠʣʣʷ ʩʪʘʥʦʚʠʪʴ 90,3 ʢʅ, ʘ ʚʞʝ ʚ ʢʽʥʮʽ ʮʴʦʛʦ 

ʧʝʨʽʦʜʫ, ʪʦʙʪʦ ʯʝʨʝʟ 89,4 ʩ,  ʥʘ ʢʦʣʽ ʥʘʚʠʚʢʠ ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ ʛʘʣʴʤʽʚʥʝ ʟʫʩʠʣʣʷ ï14,2 

ʢʅ. ɼʘʣʽ ʜʦ ʟʘʚʝʨʰʝʥʥʷ  ʧʽʜʡʦʤʥʦʛʦ  ʮʠʢʣʫ ʥʘ ʢʦʣʽ  ʥʘʚʠʚʢʠ  ʙʘʨʘʙʘʥʘ  ʧʦʪʨʽʙʥʦ 

ʧʽʜʪʨʠʤʫʚʘʪʠ ʛʘʣʴʤʽʚʥʽ ʟʫʩʠʣʣʷ ʚʝʣʠʯʠʥʦʶ ʚʽʜ    ï77,1 ʜʦ ï21,2 ʢʅ ʽ ʜʘʣʽ ʜʦ  ï44,8 ʢʅ.  

ʈʽʟʢʘ ʟʤʽʥʘ ʨʫʰʽʡʥʠʭ ʟʫʩʠʣʴ ʥʘ ʢʦʣʽ ʦʨʛʘʥʘ ʥʘʚʠʚʢʠ ʷʢ ʟʘ ʚʝʣʠʯʠʥʦʶ, ʪʘʢ ʽ ʟʘ 

ʟʥʘʢʦʤ, ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʨʦʙʦʪʫ ʧʽʜʡʦʤʥʦʾ ʫʩʪʘʥʦʚʢʠ ʚ ʮʽʣʦʤʫ. ɺʦʥʘ ʚʠʢʣʠʢʘʻ 

ʟʥʘʯʥʽ ʜʦʜʘʪʢʦʚʽ ʜʠʥʘʤʽʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʘʣ ʧʽʜʡʦʤʥʦʾ ʤʘʰʠʥʠ ʽ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ  

ʧʦʷʚʫ ʜʦʜʘʪʢʦʚʠʭ ʢʦʣʠʚʘʥʴ. ʎʽ ʬʘʢʪʦʨʠ ʧʨʠʩʢʦʨʶʶʪʴ ʟʥʦʰʝʥʥʷ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ 

ʧʽʜʡʦʤʥʦʾ ʫʩʪʘʥʦʚʢʠ, ʘ ʪʘʢʦʞ ʟʙʽʣʴʰʫʶʪʴ ʥʝʦʙʭʽʜʥʫ ʧʦʪʫʞʥʽʩʪʴ ʧʨʠʚʽʜʥʦʛʦ ʜʚʠʛʫʥʘ. 

ʂʨʽʤ ʪʦʛʦ, ʨʝʘʣʽʟʘʮʽʷ ʨʦʟʨʘʭʦʚʘʥʦʾ ʜʽʘʛʨʘʤʠ ʨʫʰʽʡʥʠʭ ʟʫʩʠʣʴ ʥʘ ʢʦʣʽ ʥʘʚʠʚʢʠ  ʙʘʨʘʙʘʥʘ  

ʚʠʤʘʛʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʫʞʝ ʩʢʣʘʜʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ, ʱʦ ʟʥʠʞʫʻ ʥʘʜʽʡʥʽʩʪʴ 

ʧʽʜʡʦʤʥʦʾ  ʫʩʪʘʥʦʚʢʠ.   ʊʦʤʫ ʫʩʫʥʝʥʥʷ ʟʘʟʥʘʯʝʥʦʛʦ  ʥʝʜʦʣʽʢʫ ʻ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ.  

ɿʘʟʥʘʯʝʥʠʡ ʥʝʜʦʣʽʢ ʜʦʧʦʤʽʞʥʦʾ ʧʽʜʡʦʤʥʦʾ ʫʩʪʘʥʦʚʢʠ ʧʦʨʦʜʞʫʻʪʴʩʷ ʟʥʘʯʥʦʶ ʾʾ 

ʩʪʘʪʠʯʥʦʶ ʥʝʚʨʽʚʥʦʚʘʞʝʥʽʩʪʶ, ʷʢʘ ʩʪʘʥʦʚʠʪʴ    1,56, ʧʨʠ ʜʦʧʫʩʪʠʤʦʤʫ ʟʥʘʯʝʥʥʽ 0,6. 

ʊʘʢʝ ʩʪʘʥʦʚʠʱʝ ʦʙʫʤʦʚʣʝʥʝ ʚʝʣʠʢʦʶ ʚʠʩʦʪʦʶ ʧʽʜʡʦʤʫ, ʱʦ ʩʫʪʪʻʚʦ ʧʝʨʝʚʠʱʠʣʘ 

ʧʦʯʘʪʢʦʚʫ ʨʦʟʨʘʭʫʥʢʦʚʫ ʚʝʣʠʯʠʥʫ.   

ʇʦʢʨʘʱʠʪʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʧʦʢʘʟʥʠʢʠ ʜʘʥʦʾ ʢʣʽʪʴʦʚʦʾ ʧʽʜʡʦʤʥʦʾ ʫʩʪʘʥʦʚʢʠ ʤʦʞʥʘ 

ʟʘ ʨʘʭʫʥʦʢ ʾʾ ʚʨʽʚʥʦʚʘʞʫʚʘʥʥʷ. ɼʣʷ ʮʴʦʛʦ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʥʘʚʽʩʠʪʠ ʭʚʦʩʪʦʚʠʡ ʢʘʥʘʪ, 

ʨʽʚʥʦʚʘʞʥʠʡ ʟ ʛʦʣʦʚʥʠʤ ʢʘʥʘʪʦʤ. ɺʧʨʦʚʘʜʞʝʥʥʷ  ʮʴʦʛʦ ʪʝʭʥʽʯʥʦʛʦ  ʨʽʰʝʥʥʷ  ʜʦʟʚʦʣʠʪʴ 

ʚʠʨʽʚʥʷʪʠ  ʚʝʣʠʯʠʥʫ  ʧʦʪʨʽʙʥʠʭ ʨʫʰʽʡʥʠʭ  ʟʫʩʠʣʴ  ʥʘ  ʢʦʣʽ  ʦʨʛʘʥʘ ʥʘʚʠʚʢʠ. ʈʝʟʫʣʴʪʘʪʠ  

ʨʦʟʨʘʭʫʥʢʽʚ  ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ (ʨʠʩ. 1, ʙ), ʱʦ ʫ ʚʨʽʚʥʦʚʘʞʝʥʽʡ ʧʽʜʡʦʤʥʽʡ ʫʩʪʘʥʦʚʮʽ ʚʽʜʥʦʩʥʦ 

ʥʝʚʝʣʠʢʝ  ʛʘʣʴʤʽʚʥʝ  ʟʫʩʠʣʣʷ  ʧʦʪʨʽʙʥʦ  ʩʪʚʦʨʶʚʘʪʠ  ʣʠʰʝ  ʚ ʧʝʨʽʦʜ  ʛʘʣʴʤʽʚʥʦʛʦ  ʨʫʭʫ  

ʢʣʽʪʽ  ʟ  ʦʩʥʦʚʥʠʤ ʫʧʦʚʽʣʴʥʝʥʥʷʤ.   
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ɺ ʫʩʽʭ ʽʥʰʠʭ ʧʝʨʽʦʜʘʭ ʧʽʜʡʦʤʥʦʛʦ ʮʠʢʣʫ ʥʘ ʢʦʣʽ ʥʘʚʠʚʢʠ ʙʘʨʘʙʘʥʘ ʧʦʪʨʽʙʥʽ 

ʨʫʰʽʡʥʽ ʟʫʩʠʣʣʷ. ʈʝʘʣʽʟʘʮʽʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʨʽʰʝʥʥʷ  ʧʦʟʠʪʠʚʥʦ ʩʢʘʞʝʪʴʩʷ ʥʘ 

ʫʧʨʘʚʣʽʥʥʽ ʧʽʜʡʦʤʥʦʶ  ʫʩʪʘʥʦʚʢʦʶ. ɺʘʞʣʠʚʠʤ ʻ ʪʘʢʦʞ ʪʝ, ʱʦ ʚ ʫʨʽʚʥʦʚʘʞʝʥʽʡ ʧʽʜʡʦʤʥʽʡ 

ʫʩʪʘʥʦʚʮʽ ʤʦʞʥʘ ʟʤʝʥʰʠʪʠ ʧʦʪʫʞʥʽʩʪʴ ʧʨʠʚʽʜʥʦʛʦ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ï ʟʘʤʽʩʪʴ 

ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʧʦʪʫʞʥʽʩʪʶ 800 ʢɺʪ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʟʘʨʘʟ, ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ 

ʜʚʠʛʫʥ ʧʦʪʫʞʥʽʩʪʶ  600 ʢɺʪ. ʋʨʽʚʥʦʚʘʞʫʚʘʥʥʷ ʧʽʜʡʦʤʥʦʾ ʫʩʪʘʥʦʚʢʠ ʧʨʠʚʝʜʝ ʪʘʢʦʞ ʜʦ 

ʩʢʦʨʦʯʝʥʥʷ  ʚʠʪʨʘʪʠ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʥʘ ʧʽʜʡʦʤ. 
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ʈʠʩʫʥʦʢ 1 - ɼʽʘʛʨʘʤʠ ʨʫʰʽʡʥʠʭ ʟʫʩʠʣʴ ʥʘ ʢʦʣʽ ʦʨʛʘʥʘ ʥʘʚʠʚʢʠ ʙʘʨʘʙʘʥʘ ʧʽʜʡʦʤʥʦʾ ʤʘʰʠʥʠ ʚ 

ʽʩʥʫʶʯʽʡ ʫʩʪʘʥʦʚʮʽ (ʘ) ʪʘ ʨʝʢʦʥʩʪʨʫʡʦʚʘʥʽʡ (ʙ) 

 ͊  ͋
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ɻʝʨʘʩʠʤʝʥʢʦ ɸ.ʆ., ʘʩʧʽʨʘʥʪ ʢʘʬʝʜʨʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ ʽ ʝʥʝʨʛʦʤʝʭʘʥʽʯʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʐʠʨʽʥ. ʃ.ʅ., ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ ʽ 

ʝʥʝʨʛʦʤʝʭʘʥʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ "ɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ", ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 
 

ʇʆʊɽʅʎɯʁʅɯ ʈɽɿɽʈɺʀ ʊʈɸɼʀʎɯʁʅʀʍ ʊɸ ɸʃʔʊɽʈʅɸʊʀɺʅʀʍ 

ʊʈɸʅʉʇʆʈʊʅʀʍ ɿɸʉʆɹɯɺ ɼʃʗ ʐɺʀɼʂɯʉʅʆɻʆ ʇʈʆɺɽɼɽʅʅʗ 

ʇɯɼɻʆʊʆɺʏʀʍ ɺʀʈʆɹʆʂ 

 

ɺʠʩʦʢʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤ ʨʦʟʨʦʙʢʠ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʽʚ ʥʘ ʰʘʭʪʘʭ ɿʘʭʽʜʥʦʛʦ 

ɼʦʥʙʘʩʫ (ɿɼ) ʙʫʣʘ ʟʘʙʝʟʧʝʯʝʥʘ ʟʘʚʜʷʢʠ ʚʧʨʦʚʘʜʞʝʥʥʶ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʢʦʤʧʣʝʢʩʽʚ. ʆʜʥʘʢ ʧʦʚʽʣʴʥʽ ʪʝʤʧʠ ʧʨʦʚʝʜʝʥʥʷ ʚʠʨʦʙʦʢ ʽ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʦʛʦ ʧʝʨʩʦʥʘʣʫ ʜʣʷ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʛʽʨʥʠʯʦʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʫʩʢʣʘʜʥʶʶʪʴ ʩʚʦʻʯʘʩʥʫ ʧʽʜʛʦʪʦʚʢʫ ʥʦʚʠʭ ʣʘʚ [1]. 

ɺ ʭʦʜʽ ʝʢʩʧʝʨʪʥʦʾ ʦʮʽʥʢʠ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʭʝʤ (ʊʊʉ) ʢʦʤʙʘʡʥʦʚʦʛʦ 

ʧʨʦʚʝʜʝʥʥʷ ʧʣʘʩʪʦʚʠʭ ʜʽʣʴʥʠʯʥʠʭ ʚʠʨʦʙʦʢ ʙʫʣʠ ʨʦʟʛʣʷʥʫʪʽ ʦʙʣʘʩʪʽ ʾʭ ʝʬʝʢʪʠʚʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʧʦʢʘʟʥʠʢʠ ʥʘʜʽʡʥʦʩʪʽ [2], ʘ ʪʘʢʦʞ ʘʜʘʧʪʘʮʽʡʥʘ ʟʜʘʪʥʽʩʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ 

ʚʠʜʽʚ ʪʨʘʥʩʧʦʨʪʫ ʚ ʩʧʝʮʠʬʽʯʥʠʭ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʅʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʠʤʠ ʊʊʉ ʜʣʷ 

ʩʢʣʘʜʥʠʭ ʫʤʦʚ ʰʘʭʪ ɿɼ ʟʘ ʙʽʣʴʰʽʩʪʶ ʧʦʢʘʟʥʠʢʽʚ ʻ ʩʭʝʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ. ʧʨʦʭʽʜʥʠʮʴʢʠʭ 

ʢʦʤʙʘʡʥʽʚ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʪʠʧʫ ʂʉʇ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʥʘʜˇʨʫʥʪʦʚʦʶ ʢʘʥʘʪʥʦʶ ʜʦʨʦʛʦʶ 

(ɼʂʅ) ʽ ʧʽʜʚʽʩʥʠʤʠ ʜʠʟʝʣʴʥʠʤʠ ʤʦʥʦʨʝʡʢʦʚʠʤʠ ʜʦʨʦʛʘʤʠ (ʇɼʄ). 

 

ʊʘʙʣʠʮʷ 1 ï ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ 
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1. ʉʪʨʽʯʢʦʚʠʡ 

ʧʝʨʝʚʘʥʪʘʞʫʚʘʯ ʪʘ 

ʜʦʨʦʛʘ ʢʘʥʘʪʥʘ 

ˇʨʫʥʪʦʚʘ 

+ - - - + + + + + 

2. ʉʢʨʝʙʢʦʚʠʡ ʪʘ 

ʩʪʨʽʯʢʦʚʠʡ 

ʢʦʥʚʝʻʨʠ 

+ - - - - - - + - 

3. ɹʫʥʢʝʨ 

ʧʝʨʝʚʘʥʪʘʞʫʚʘʯ ʪʘ 

ʩʘʤʦʭʽʜʥʽ ʚʘʛʦʥʠ 

- + + + + + - + - 

4. ʉʪʨʽʯʢʦʚʠʡ 

ʧʝʨʝʚʘʥʪʘʞʫʚʘʯ ʪʘ 

ʧʽʜʚʽʩʥʘ ʜʠʟʝʣʴʥʘ 

ʤʦʥʦʨʝʡʢʦʚʘ 

ʜʦʨʦʛʘ 

+ + + - + + - + - 

 

ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʧʦʢʘʟʥʠʢʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ʊʊʉ ʢʦʤʙʘʡʥʦʚʦʛʦ ʧʨʦʚʝʜʝʥʥʷ ʜʽʣʴʥʠʯʥʠʭ 

ʧʽʜʛʦʪʦʚʯʠʭ ʚʠʨʦʙʦʢ ʟ ʧʦʨʦʜʘʤʠ ʧʽʜʦʰʚʠ, ʩʭʠʣʴʥʠʤʠ ʜʦ ʟʜʠʤʘʥʥʷ, ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʝʨʪʠʟʠ  

ʚʨʘʭʦʚʫʚʘʣʠʩʴ ʧʦʢʘʟʥʠʢʠ ʧʦʪʫʞʥʦʩʪʽ ʧʨʠʚʦʜʽʚ ʛʽʨʥʠʯʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

ʅʘ ʨʠʩ. 1 ʥʘʚʝʜʝʥʘ ʧʦʪʫʞʥʽʩʪʴ ʧʨʠʚʦʜʽʚ ʪʨʘʜʠʮʽʡʥʠʭ ʪʘ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʚʠʜʽʚ 

ʪʨʘʥʩʧʦʨʪʫ. 

 



ʉɽʂʎɯʗ - ʊʈɸʅʉʇʆʈʊʅɯ ʉʀʉʊɽʄʀ ʊɸ ɽʅɽʈɻʆʄɽʍɸʅɯʏʅɯ ʂʆʄʇʃɽʂʉʀ 

ʇʈʆʄʀʉʃʆɺʀʍ ʇɯɼʇʈʀɭʄʉʊɺ 

ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  

çʄʆʃʆɼʔ: ʅɸʋʂɸ ʊɸ ɯʅʅʆɺɸʎɯɰè, 22-24 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. 

170 

 
ʈʠʩʫʥʦʢ 1 - ʇʦʪʫʞʥʽʩʪʴ ʧʨʠʚʦʜʽʚ ʛʽʨʥʠʯʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 

 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʨʝʟʝʨʚʽʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʧʨʠ 

ʢʦʤʙʘʡʥʦʚʦʤʫ ʧʨʦʚʝʜʝʥʥʽ ʚʠʨʦʙʦʢ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʦʥʠ ʧʦʜʽʣʷʶʪʴ ʥʘ ʭʘʨʘʢʪʝʨʥʽ ʧʽʜʨʦʟʜʽʣʠ:  

ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʦʨʦʜʠ;  ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʛʽʨʥʠʯʦʾ ʤʘʩʠ; ʟʦʥʠ ʦʙʤʽʥʫ; ʨʦʟʛʘʣʫʞʝʥʥʷ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʝʨʝʞ. 

ʇʨʠ ʬʦʨʤʫʚʘʥʥʽ ʊʊʉ ʜʣʷ ʰʚʠʜʢʽʩʥʦʛʦ ʧʨʦʚʝʜʝʥʥʷ ʧʽʜʛʦʪʦʚʯʠʭ ʨʦʙʽʪ ʟ ʦʙʣʘʜʥʘʥʥʷʤ 

ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʩʪʘʚʠʣʘʩʴ ʫʤʦʚʘ ʤʘʢʩʠʤʘʣʴʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʪʨʘʜʠʮʽʡʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʦʧʝʨʘʮʽʡ, ʨʦʟʨʽʟʥʝʥʠʭ ʫ ʯʘʩʽ ʽ ʧʨʦʩʪʦʨʽ, ʚ ʻʜʠʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ [3]. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʧʝʨʝʚʝʜʝʥʥʷ ʟʘʚʘʥʪʘʞʝʥʠʭ ʩʦʩʪʘʚʽʚ ʟ ʜʽʣʴʥʠʯʥʠʭ ʚʠʨʦʙʦʢ ʥʘ 

ʤʘʛʽʩʪʨʘʣʴʥʽ ʪʘ ʦʧʝʨʘʮʽʡ ʟ ʦʙʤʽʥʫ ʾʭ ʥʘ ʧʦʨʦʞʥʽ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʧʦʪʝʥʮʽʡʥʽ ʨʝʟʝʨʚʠ 

ʧʽʜʚʠʱʝʥʥʷ ʘʜʘʧʪʘʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ ʜʽʶʯʠʭ ʊʊʉ, ʷʢʽ ʚʨʘʭʦʚʫʚʘʣʠʩʴ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʭʝʤ ʧʨʦʚʝʜʝʥʥʷ ʚʠʨʦʙʦʢ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʦʚʦʛʦ 

ʧʦʢʦʣʽʥʥʷ. ɺ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʩʭʝʤ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʛʽʨʥʠʯʦʾ ʤʘʩʠ ʟ ʧʽʜʛʦʪʦʚʯʠʭ ʚʠʙʦʾʚ ʜʦ ʧʨʠʩʪʚʦʣʴʥʦʛʦ ʜʚʦʨʫ ʚʠʟʥʘʯʘʣʠʩʷ 

ʚʠʪʨʘʪʠ ʯʘʩʫ ʥʘ ʚʠʢʦʥʘʥʥʷ ʜʦʧʦʤʽʞʥʠʭ ʦʧʝʨʘʮʽʡ ʱʦʜʦ ʟʤʽʥʠ ʥʘʧʨʷʤʢʫ ʚʘʥʪʘʞʦʧʦʪʦʢʫ ʟ 

ʜʽʣʴʥʠʯʥʦʾ ʚʠʨʦʙʢʠ ʥʘ ʤʘʛʽʩʪʨʘʣʴʥʫ. ʅʝʦʙʭʽʜʥʽʩʪʴ ʪʘʢʦʾ ʨʦʪʘʮʽʾ ʦʙʫʤʦʚʣʝʥʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʝʢʩʧʝʨʪʥʦʾ ʦʮʽʥʢʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʽ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʽʩʥʫʶʯʠʭ ʊʊʉ ʚ 

ʨʝʛʽʦʥʽ [4]. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʪʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʽʶʯʠʭ ʊʊʉ ʥʝ 

ʚʨʘʭʦʚʫʶʪʴ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʚʠʧʘʜʢʦʚʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʨʦʙʦʪʫ ʛʽʨʥʠʯʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʚ ʥʝʪʠʧʦʚʠʭ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʊʦʤʫ, ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʠʭ 

ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʊʊʉ ʧʨʠ ʢʦʤʙʘʡʥʦʚʦʤʫ ʧʨʦʚʝʜʝʥʥʽ ʜʽʣʴʥʠʯʥʠʭ ʚʠʨʦʙʦʢ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʘʙʦ ʰʣʷʭʦʤ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʚʠʟʥʘʯʘʪʠ ʚʠʪʨʘʪʠ ʯʘʩʫ ʥʘ 

ʟʤʽʥʠ ʥʘʧʨʷʤʢʫ ʚʘʥʪʘʞʦʧʦʪʦʢʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʨʰʨʫʪʫ ʪʘ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 

1.ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʭʝʤ ʧʨʦʚʝʜʝʥʥʷ ʜʽʣʴʥʠʯʥʠʭ 

ʚʠʨʦʙʦʢ ʧʨʠ ʨʦʟʰʠʨʝʥʥʽ ʤʝʞ ʚʫʛʽʣʴʥʠʭ ʰʘʭʪ : ʤʦʥʦʛʨʘʬʽʷ / ʃ.ʄ. ʇʦʩʫʥʴʢʦ ʪʘ ʽʥ.; ʄ-

ʚʦ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ; ʅʘʮ. ʛʽʨʥ. ʫʥ-ʪ. ï ɼʥʽʧʨʦ: ʅɻʋ, 2017. ï 136 ʩ. 

2.ʉʆʋ 10.1.00185790.007: 2006.   ʊʨʘʥʩʧʦʨʪ   ʰʘʭʪʥʠʡ   ʣʦʢʦʤʦʪʠʚʥʠʡ. 

ʇʝʨʝʚʝʟʝʥʥʷ ʣʶʜʝʡ ʽ ʚʘʥʪʘʞʽʚ ʚ ʚʠʨʦʙʢʘʭ ʟ ʫʭʠʣʦʤ ʚʽʜ 0,005 ʜʦ 0,05 ă. ɿʘʛʘʣʴʥʽ 

ʪʝʭʥʽʯʥʽ  ʚʠʤʦʛʠ.  ï  [ʏʠʥʥʠʡ  ʚʽʜ  2006 ï 10 ï 06].  ï  ʂʠʾʚ:  ʄʽʥʚʫʛʣʝʧʨʦʤ  ʋʢʨʘʾʥʠ, 

2006. ï 47 ʩ. 

3.ɭʜʠʥʽ ʥʦʨʤʠ ʚʠʨʦʙʽʪʢʫ (ʯʘʩʫ) ʥʘ ʛʽʨʥʠʯʦʧʽʜʛʦʪʦʚʯʽ ʨʦʙʦʪʠ ʜʣʷ ʚʫʛʽʣʴʥʠʭ ʰʘʭʪ. 

ï ʂʠʾʚ, 2004. ï 302 ʩ. 

4. Herasymenko A.O., Rastsvietaiev V.O., Shyrin A.L. Selection of the means of 

auxiliary transportation facilities and adaptation of their parameters to specific operation 

conditions. Naukovyi Visnyk Natsionalnoho Hirnychoho Universytetu 2023, (2): 40ï46.  
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ʉɽʂʎɯʗ - ɻɽʆɼɽɿɯʗ ʊɸ ɿɽʄʃɽʋʉʊʈɯʁ 

ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  

çʄʆʃʆɼʔ: ʅɸʋʂɸ ʊɸ ɯʅʅʆɺɸʎɯɰè, 22-24 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. 
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ʉɽʂʎɯʗ çɻɽʆɼɽɿɯʗ ʊɸ ɿɽʄʃɽʋʉʊʈɯʁè 

ʋɼʂ 528.72 

 

ɸʥʯʫʪʢʽʥʘ ʄ.ʂ., ʩʪʫʜʝʥʪʢʘ ʛʨʫʧʠ 193ʤ-23-1 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʊʨʝʛʫʙ ʖ.ɭ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʛʝʦʜʝʟʽʾ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʊʆʏʅɯʉʊʔ ʈɽɿʋʃʔʊɸʊɯɺ ʃɸɿɽʈʅʆɻʆ ʅɸɿɽʄʅʆɻʆ ʉʂɸʅʋɺɸʅʅʗ ɿ 

ɺʀʂʆʈʀʉʊɸʅʅʗʄ ʉʂɸʅɽʈʋ LEICA  ʊɸ ʉʀʄʋʃʗʊʆʈɸ VRSCAN3D 

 

ʃʘʟʝʨʥʝ ʥʘʟʝʤʥʝ ʩʢʘʥʫʚʘʥʥʷ ʤʘʻ ʯʠʩʣʝʥʥʽ ʧʝʨʝʚʘʛʠ, ʱʦ ʨʦʙʣʷʪʴ ʡʦʛʦ ʚʘʞʣʠʚʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʚ ʛʝʦʜʝʟʽʾ, ʘʨʭʽʪʝʢʪʫʨʽ, ʙʫʜʽʚʥʠʮʪʚʽ ʪʘ ʽʥʰʠʭ ʛʘʣʫʟʷʭ.  

ʆʩʥʦʚʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʻ: 

- ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦ ʾʪʦʯʥʦʩʪ̔ ʚʠʤʽʨʶʚʘʥʴ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʜʝʪʘʣʽʟʦʚʘʥʫ 

ʽ ʪʦʯʥʫ 3D-ʤʦʜʝʣʴ ʦʙ'ʻʢʪʘ ʯʠ ʤʽʩʮʝʚʦʩʪʽ; 

- ʧʨʦʚʝʜʝʥʥʷ ʚʝʣʠʢʦ ʾʢʽʣʴʢʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ ʟʘ ʢʦʨʦʪʢʠʡ ʯʘʩ; 

- ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʥʠʢʘʪʠ ʚ ʫʱʽʣʴʥʝʥʽ ʘʙʦ ʚʘʞʢʦʜʦʩʪʫʧʥʽ ʤʽʩʮʷ, ʱʦ ʨʦʙʠʪʴ ʃʅʉ 

ʝʬʝʢʪʠʚʥʠʤ ʜʣʷ ʩʢʘʥʫʚʘʥʥʷ ʩʢʣʘʜʥʠʭ ʩʪʨʫʢʪʫʨ ʯʠ ʨʝʣʴʻʬʽʚ; 

- ʤʦʞʣʠʚʽʩʪʴ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʜʘʥʽ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ 

ʤʠʪʪʻʚʠʡ ʟʚʽʪ ʧʨʦ ʚʠʤʽʨʶʚʘʥʥʷ ʧʽʜ ʯʘʩ ʧʨʦʮʝʩʫ ʩʢʘʥʫʚʘʥʥʷ; 

- ʟʜʘʪʥʽʩʪʴ ʩʪʚʦʨʶʚʘʪʠ ʧʦʚʥʽ 3D-ʟʦʙʨʘʞʝʥʥʷ ʦʙ'ʻʢʪʘ ʟ ʫʩʽʭ ʢʫʪʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʦʪʨʠʤʘʪʠ ʧʦʚʥʫ ʪʘ ʦʙ'ʻʢʪʠʚʥʫ ʢʘʨʪʠʥʫ; 

- ʥʘʷʚʥʽʩʪʴ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʦʙʨʦʙʢʫ 

ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʪʘ ʰʚʠʜʢʦ ʩʪʚʦʨʶʚʘʪʠ ʪʦʯʥʽ ʤʦʜʝʣʽ; 

- ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚ ʫʩʽʭ ʛʘʣʫʟʷʭ. 

ʗʢ ʚʽʜʦʤʦ, ʣʘʟʝʨʥʝ ʩʢʘʥʫʚʘʥʥʷ ʙʘʟʫʻʪʴʩʷ ʥʘ ʩʢʘʥʫʚʘʥʥʽ ʧʦʚʝʨʭʥʽ ʦʙôʻʢʪʘ ʟ 

ʫʪʚʦʨʝʥʥʷʤ ʭʤʘʨʠ ʪʦʯʦʢ. ʂʦʞʥʘ ʟ ʪʦʯʦʢ ʪʘʢʦʾ ʭʤʘʨʠ ʤʘʻ ʩʚʦʾ ʢʦʦʨʜʠʥʘʪʠ X, Y, Z, ʷʢʽ ʻ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜʩʪʘʥʽ ʚʽʜ ʣʘʟʝʨʘ ʜʦ ʪʦʯʢʠ, ʘ ʪʘʢʦʞ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʪʘ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʫʪʘ.  

ʇʽʜ ʯʘʩ ʟʘʧʠʩʫ ʨʝʟʫʣʴʪʘʪʽʚ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ ʜʝʷʢʽ ʜʽʣʷʥʢʠ ʦʙ'ʻʢʪʘ ʤʦʞʫʪʴ ʙʫʪʠ 

ʥʝʚʠʜʠʤʠʤʠ ʘʙʦ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʪʽʥʝʥʽ. ʊʦʤʫ ʦʙ'ʻʢʪ ʟʘʟʚʠʯʘʡ ʩʣʽʜ ʩʢʘʥʫʚʘʪʠ ʟ ʜʝʢʽʣʴʢʦʭ 

ʧʦʟʠʮʽʡ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʧʨʦʧʫʩʢʽʚ ʜʘʥʠʭ. ɺʽʜʧʦʚʽʜʥʦ, ʩʪʚʦʨʶʻʪʴʩʷ ʜʝʢʽʣʴʢʘ ʩʢʘʥʽʚ ʘʙʦ 

ʭʤʘʨ ʪʦʯʦʢ, ʷʢʽ ʧʦʪʨʽʙʥʦ ʦʙ'ʻʜʥʘʪʠ. 

ʂʦʞʥʘ ʭʤʘʨʘ ʪʦʯʦʢ ʤʘʻ ʪʨʠʚʠʤʽʨʥʽ ʢʦʦʨʜʠʥʘʪʠ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʣʦʢʘʣʴʥʽʡ ʩʠʩʪʝʤʽ 

ʢʦʦʨʜʠʥʘʪ ʽ ʚʽʜʥʦʩʷʪʴʩʷ ʣʠʰʝ ʜʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʝʨʘ. ʎʝ ʦʟʥʘʯʘʻ, 

ʱʦ ʢʦʞʥʝ ʩʢʘʥʫʚʘʥʥʷ ʤʘʻ ʚʣʘʩʥʫ ʣʦʢʘʣʴʥʫ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ ʟ ʥʫʣʴʦʚʦʶ ʪʦʯʢʦʶ ʥʘ 

ʩʢʘʥʝʨʽ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʤʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʶʚʘʪʠ ʥʘʙʦʨʠ ʜʘʥʠʭ ʨʘʟʦʤ, ʩʢʘʥʠ ʧʦʚʠʥʥʽ 

ʙʫʪʠ ʧʨʠʚʝʜʝʥʽ ʜʦ ʩʧʽʣʴʥʦʾ ʻʜʠʥʦʾ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ. ɼʣʷ ʮʴʦʛʦ ʦʜʠʥ ʩʢʘʥ ʙʝʨʝʪʴʩʷ ʟʘ 

ʝʪʘʣʦʥʥʠʡ, ʽ ʽʥʰʽ ʩʢʘʥʠ ʚʠʨʽʚʥʶʶʪʴʩʷ ʧʦ ʥʴʦʤʫ ʘʙʦ, ʚʩʽ ʩʢʘʥʠ ʧʨʠʚʦʜʷʪʴʩʷ ʫ ʚʠʱʫ 

ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ. 

ʂʦʣʝʢʪʠʚʦʤ ʥʘʫʢʦʚʮʽʚ ʟ ʥʽʤʝʮʴʢʠʭ ʪʘ ʫʢʨʘʾʥʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʨʦʟʨʦʙʣʝʥʦ 

ʧʨʦʛʨʘʤʫ-ʩʠʤʫʣʷʪʦʨ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ VRScan3D, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʤʦʞʥʘ 

ʚʠʚʯʠʪʠ ʪʝʭʥʦʣʦʛʽʶ ʧʨʦʚʝʜʝʥʥʷ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ ʽ ʥʘʚʯʠʪʠʩʷ ʧʨʘʮʶʚʘʪʠ ʽʟ 

ʨʝʘʣʴʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ. VRScan3D ʷʚʣʷʻ ʩʦʙʦʶ ʢʦʤʧôʶʪʝʨʥʫ ʛʨʫ, ʫ ʷʢʽʡ ʥʘ ʧʦʧʝʨʝʜʥʴʦ 

ʟʘʚʘʥʪʘʞʝʥʽʡ ʪʝʨʠʪʦʨʽʾ ʤʦʞʥʘ ʨʦʟʤʽʱʘʪʠ ʤʘʨʢʠ ʪʘ ʩʢʘʥʝʨʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʨʦʟʫʤʽʪʠ 

ʦʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʪʘ ʩʫʪʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʨʝʘʣʴʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ.  

ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʢʦʥʘʥʠʭ ʨʦʙʽʪ ʪʘ ʚʠʟʥʘʯʝʥʦ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ 

ʩʠʤʫʣʷʪʦʨʘ VRScan3D. ʅʘ ʨʠʩ. 1 ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʟ ʩʠʤʫʣʷʪʦʨʘ ʪʘ ʟʽ 

ʩʢʘʥʝʨʘ ʧʽʩʣʷ ʨʝʘʣʴʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ.  

ʆʙʨʦʙʢʘ ʜʘʥʠʭ ʧʦʣʷʛʘʻ ʫ ʚʠʚʘʥʪʘʞʝʥʥʽ ʭʤʘʨ ʪʦʯʦʢ ʫ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

Cyclone ʪʘ ʧʦʩʪʫʧʦʚʦʤʫ ʦʙôʻʜʥʘʥʥʽ, ʚʽʜʟʥʷʪʠʭ ʟ ʨʽʟʥʠʭ ʩʪʘʥʮʽʡ ʩʢʘʥʝʨʽʚ, ʯʘʩʪʠʥ 
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ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  

çʄʆʃʆɼʔ: ʅɸʋʂɸ ʊɸ ɯʅʅʆɺɸʎɯɰè, 22-24 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. 
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ʪʨʠʚʠʤʽʨʥʦʾ ʤʦʜʝʣʽ. ʆʙôʻʜʥʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʝʨʝʢʨʠʪʪʷʤ ʭʤʘʨ ʪʦʯʦʢ ʟ ʜʚʦʭ ʧʦʧʘʨʥʦ 

ʨʦʟʪʘʰʦʚʘʥʠʭ ʩʢʘʥʝʨʽʚ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʦʙʨʦʙʢʠ ʥʘʜʘʥʦ ʟʥʘʯʝʥʥʷ ʧʦʭʠʙʦʢ ʚʠʤʽʨʶʚʘʥʴ, 

ʧʦʭʠʙʦʢ ʨʦʟʤʽʱʝʥʥʷ ʤʘʨʦʢ, ʚʽʜʩʦʪʦʢ ʧʝʨʝʢʨʠʪʪʷ ʪʘ ʜʝʪʘʣʴʥʦʩʪʽ ʭʤʘʨʠ ʪʦʯʦʢ.  

 

 

ʘ) ʉʠʤʫʣʷʪʦʨ VRScan3D   ʙ) ʩʢʘʥʝʨ Leica PTC 360 

ʈʠʩʫʥʦʢ 1 ï ʈʝʟʫʣʴʪʘʪʠ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ 

 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʨʠʩ. 1 ʫ ʪʘʙʣʠʮʽ 1 ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʦʙʨʦʙʢʠ ʭʤʘʨʠ ʪʦʯʦʢ ʧʽʜ ʯʘʩ 

ʩʢʘʥʫʚʘʥʥʷ ʫ ʩʠʤʫʣʷʪʦʨʽ ʪʘ ʧʨʠ ʨʝʘʣʴʥʦʤʫ ʩʢʘʥʫʚʘʥʥʽ ʩʢʘʥʝʨʦʤ  

ʊʘʙʣʠʮʷ 1 

ʈʝʟʫʣʴʪʘʪʠ ʦʙʨʦʙʢʠ ʭʤʘʨʠ ʪʦʯʦʢ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʮʽʥʢʠ ʪʦʯʦʩʪʽ ʉʠʤʫʣʷʪʦʨ 

VRScan3D 

ʩʢʘʥʝʨ Leica PTC 

360 

ʧʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʴ 1 ʩʤ 0,3 ʩʤ 

ʧʝʨʝʢʨʠʪʪʷ 40% 57% 

ʩʪʘʙʽʣʴʥʽʩʪʴ ʚʽʜʟʥʷʪʦʾ ʭʤʘʨʠ 

ʪʦʯʦʢ 

70% 62% 

ʧʦʭʠʙʢʘ ʟôʻʜʥʘʥʥʷ ʭʤʘʨ ʪʦʯʦʢ 0,5 ʩʤ 0,1 ʩʤ 

ʧʦʭʠʙʢʘ ʨʦʟʤʽʱʝʥʥʷ ʤʘʨʦʢ 1,5 ʩʤ 0,4 ʩʤ 

 

ɿʥʘʯʝʥʥʷ ʧʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʥʴ ʧʨʠ ʩʢʘʥʫʚʘʥʥʷ ʫ ʩʠʤʫʣʷʪʦʨʽ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ 

ʟʥʘʯʝʥʥʷ ʮʽʻʾ ʞ ʧʦʭʠʙʢʠ ʧʨʠ ʨʝʘʣʴʥʦʤʫ ʩʢʘʥʫʚʘʥʥʷ. ɼʦ ʪʦʛʦ ʞ, ʧʦʭʠʙʢʘ ʨʦʟʤʽʱʝʥʥʷ 

ʤʘʨʦʢ ʫ ʩʠʤʫʣʷʪʦʨʽ ʧʝʨʝʙʫʚʘʻ ʥʘ ʤʝʞʽ ʜʦʧʫʩʪʠʤʦʛʦ ʟʥʘʯʝʥʥʷ. ɺʦʜʥʦʯʘʩ, ʟʘʟʥʘʯʠʤʦ, ʱʦ 

ʜʝʪʘʣʴʥʽʩʪʴ ʭʤʘʨʠ ʪʦʯʦʢ ʫ ʩʠʤʫʣʷʪʦʨʽ ʚʠʱʘ ʟʘ ʟʥʘʯʝʥʥʷ ʜʝʪʘʣʴʥʦʩʪʽ ʫ ʨʝʘʣʴʥʦʩʪʽ. ʎʝ 

ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʫ ʩʠʤʫʣʷʪʦʨʽ ʚʽʜʩʫʪʥʽ ʽʥʰʽ ʦʙôʻʢʪʠ, ʥʘʧʨʠʢʣʘʜ, ʢʚʽʪʠ, ʢʘʨʪʠʥʠ, 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʪʝʥʜʠ. ɺ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʽʟ ʩʠʤʫʣʷʪʦʨʦʤ, ʥʘ ʩʴʦʛʦʜʥʽ, ʚʠʥʠʢʘʶʪʴ ʪʨʫʜʥʦʱʽ 

ʽʟ ʡʦʛʦ ʧʨʘʮʝʟʜʘʪʥʽʩʪʶ, ʯʽʪʢʠʤ ʨʦʟʤʽʱʝʥʥʷʤ ʤʘʨʦʢ ʪʘ ʪʦʯʥʽʩʪʶ ʾʭ ʨʦʟʧʽʟʥʘʥʥʷ ʩʢʘʥʝʨʦʤ, 

ʘ ʪʘʢʦʞ ʩʠʤʫʣʷʪʦʨʫ ʧʨʠʪʘʤʘʥʥʘ ʪʘʢʘ ʦʟʥʘʢʘ ʷʢ ʥʝʜʦʩʪʘʪʥʷ ʨʝʘʣʽʩʪʠʯʥʽʩʪʴ, ʱʦ 

ʫʥʝʤʦʞʣʠʚʣʶʻ ʦʪʨʠʤʘʪʠ ʪʦʯʥʫ ʤʦʜʝʣʴ ʙʫʜʽʚʣʽ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʠʤʫʣʷʪʦʨ VRScan3D ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʥʘʚʯʘʥʥʷ 

ʩʪʫʜʝʥʪʽʚ ʦʩʥʦʚʘʤ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ, ʘʣʝ ʧʦʪʨʝʙʫʻ ʧʦʜʘʣʴʰʦʛʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ. 

ʉʠʤʫʣʷʪʦʨ ʟʘʜʦʚʦʣʴʥʷʻ ʧʦʪʨʝʙʘʤ ʚʠʚʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʝʪʘʧʽʚ ʧʨʦʚʝʜʝʥʥʷ ʟʡʦʤʢʠ, ʘ ʪʘʢʦʞ 

ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʟʥʘʡʦʤʠʪʠʩʷ ʽʟ ʥʘʣʘʰʪʫʚʘʥʥʷʤ ʨʽʟʥʠʭ ʚʠʜʽʚ ʩʢʘʥʝʨʽʚ, ʪʘʢʠʭ ʷʢ Leica, 

Trimble ʪʘ Faro.  

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 

1. Chizhova, M., Gorkovchuk, D., Kachkovskaya, T., Popovas, D., Gorkovchuk, J., 

Luhmann, T., & Hess, M. (2021). Qualitative testing of an advanced terrestrial laser scanner 

simulator: users experience and feedback. The International Archives of the Photogrammetry, 
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ɸʪʘʤʘʩʴ ɼ.ɸ., ʩʪʫʜʝʥʪ ʛʨ. 193ʤ-22-1 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɹʘʙʽʡ ʂ.ɺ., ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʛʝʦʜʝʟʽʾ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ "ɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ", ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ɸɺʊʆʄɸʊʀɿɸʎɯʗ ʌʆʈʄʋɺɸʅʅʗ ʄɯʉʊʆɹʋɼɯɺʅʆɻʆ ɼɽʈɾɸɺʅʆɻʆ 

ʂɸɼɸʉʊʈʋ ɻɽʆʇʈʆʉʊʆʈʆɺʀʄʀ ʊɸ ʉɽʄɸʅʊʀʏʅʀʄʀ ɼɸʅʀʄʀ ʅɸ ɹɸɿɯ 

ɻɽʆɯʅʌʆʈʄɸʎɯʁʅʆɰ ʉʀʉʊɽʄʀ ARCGIS 

 

ɿʙʽʨ ʽ ʦʙʨʦʙʢʘ ʟʝʤʝʣʴʥʦ-ʢʘʜʘʩʪʨʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʟʝʤʝʣʴʥʫ ʜʽʣʷʥʢʫ 

ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʚʠʢʦʥʘʥʥʷ ʟʝʤʣʝʚʧʦʨʷʜʥʠʭ ʨʦʙʽʪ. ɼʣʷ ʤʽʥʽʤʽʟʘʮʽʾ ʯʘʩʦʚʠʭ 

ʚʠʪʨʘʪ ʽ ʩʧʨʦʱʝʥʥʷ ʧʨʦʮʝʜʫʨʠ ʚʚʝʜʝʥʥʷ ʟʝʤʝʣʴʥʦ-ʢʘʜʘʩʪʨʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʩʠʩʪʝʤʫ 

ʨʦʟʨʦʙʣʝʥʘ ʩʧʝʮʽʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ ʝʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʫ, ʱʦ ʤʽʩʪʠʪʴ ʚʽʜʦʤʦʩʪʽ ʧʨʦ 

ʦʢʨʝʤʫ ʟʝʤʝʣʴʥʫ ʜʽʣʷʥʢʫ ʚ ʪʘʢ ʟʚʘʥʦʤʫ ʦʙʤʽʥʥʦʤʫ ʬʘʡʣʽ. ʆʙʤʽʥʥʠʡ ʬʘʡʣ - ʬʘʡʣ ʦʙʤʽʥʫ 

ʜʘʥʠʤʠ ʨʝʟʫʣʴʪʘʪʽʚ ʟʝʤʣʝʚʧʦʨʷʜʥʠʭ ʨʦʙʽʪ ʚ ʝʣʝʢʪʨʦʥʥʦʤʫ ʚʠʛʣʷʜʽ. ɿʤʽʩʪ ʦʙʤʽʥʥʦʛʦ 

ʬʘʡʣʫ ʬʦʨʤʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʚʽʜʦʤʦʩʪʝʡ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʫ ʧʘʧʝʨʦʚʠʭ ʜʦʢʫʤʝʥʪʘʭ, 

ʩʢʣʘʜʝʥʠʭ ʚʠʢʦʥʘʚʮʷʤʠ ʨʦʙʽʪ. ɺ ʦʙʤʽʥʥʦʤʫ ʬʘʡʣʽ ʟʽʙʨʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʟʝʤʝʣʴʥʫ 

ʜʽʣʷʥʢʫ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʚ ʫʥʽʬʽʢʦʚʘʥʦʤʫ ʝʣʝʢʪʨʦʥʥʦʤʫ ʚʠʛʣʷʜʽ. 

ʇʦʨʷʜʦʢ ʽ ʟʤʽʩʪ ʬʦʨʤʫʚʘʥʥʷ ʦʙʤʽʥʥʦʛʦ ʬʘʡʣʫ ʨʝʛʣʘʤʝʥʪʦʚʘʥʦ ʅʘʢʘʟʦʤ 

ɼʝʨʞʘʚʥʦʛʦ ʢʦʤʽʪʝʪʫ ʋʢʨʘʾʥʠ ʽʟ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʚʽʜ 02.11.2009 ˉ 573. ɺʽʜʧʦʚʽʜʥʦ ʜʦ 

ʮʴʦʛʦ ʥʘʢʘʟʫ ʧʽʜ ʦʙʤʽʥʥʠʤ ʬʘʡʣʦʤ ʨʦʟʫʤʽʻʪʴʩʷ ʝʣʝʢʪʨʦʥʥʠʡ ʜʦʢʫʤʝʥʪ ʫʥʽʬʽʢʦʚʘʥʦʾ 

ʬʦʨʤʠ ʜʣʷ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʚʝʜʝʥʥʽ ʇʦʟʝʤʝʣʴʥʦʾ ʢʥʠʛʠ ʪʘ 

ʢʥʠʛʠ ʟʘʧʠʩʽʚ ʨʝʻʩʪʨʘʮʽʾ ʜʝʨʞʘʚʥʠʭ ʘʢʪʽʚ ʥʘ ʧʨʘʚʦ ʚʣʘʩʥʦʩʪʽ ʥʘ ʟʝʤʣʶ ʪʘ ʥʘ ʧʨʘʚʦ 

ʧʦʩʪʽʡʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʟʝʤʣʝʶ, ʜʦʛʦʚʦʨʽʚ ʦʨʝʥʜʠ ʟʝʤʣʽ ʚ ʝʣʝʢʪʨʦʥʥʦʤʫ ʚʠʛʣʷʜʽ, 

ʜʝʨʞʘʚʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʢʘʜʘʩʪʨʫ ʽ ʟʜʽʡʩʥʝʥʥʽ ʪʦʧʦʛʨʘʬʦ-ʛʝʦʜʝʟʠʯʥʠʭ ʨʦʙʽʪ, ʨʦʙʽʪ ʽʟ 

ʟʝʤʣʝʫʩʪʨʦʶ. 

ʆʙʤʽʥʥʽ ʬʘʡʣʠ ʬʦʨʤʫʶʪʴ ʦʨʛʘʥʽʟʘʮʽʾ-ʚʠʢʦʥʘʚʮʽ ʟʝʤʣʝʚʧʦʨʷʜʥʠʭ ʨʦʙʽʪ. ɺ 

ʧʦʜʘʣʴʰʦʤʫ ʦʙʤʽʥʥʽ ʬʘʡʣʠ ʨʘʟʦʤ ʟ ʪʝʭʥʽʯʥʦʶ ʜʦʢʫʤʝʥʪʘʮʽʻʶ ʥʘ ʟʝʤʝʣʴʥʽ ʜʽʣʷʥʢʠ 

ʧʝʨʝʜʘʶʪʴʩʷ ʜʦ ʦʨʛʘʥʽʚ ɼʝʨʞʢʦʤʟʝʤʘ ʙʘʟʦʚʦʛʦ (ʨʘʡʦʥʥʦʛʦ) ʨʽʚʥʷ. ʆʧʝʨʘʪʦʨʦʤ 

ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ çɯʥʪʝʨʬʝʡʩ ʩʧʝʮʽʘʣʽʩʪʘ ʧʦ ʢʘʜʘʩʪʨʫè ʟʜʽʡʩʥʶʻʪʴʩʷ ʽʥʪʝʛʨʘʮʽʷ 

ʟʤʽʩʪʫ ʦʙʤʽʥʥʦʛʦ ʬʘʡʣʫ ʚ ʢʘʜʘʩʪʨʦʚʫ ʙʘʟʫ ʜʘʥʠʭ. 

ʉʢʣʘʜʦʚʠʤʠ ʯʘʩʪʠʥʘʤʠ ʦʙʤʽʥʥʦʛʦ ʬʘʡʣʫ ʻ ʝʣʝʤʝʥʪʠ ï ʟʘʢʽʥʯʝʥʽ ʩʤʠʩʣʦʚʽ ʩʢʣʘʜʦʚʽ 

ʟʝʤʝʣʴʥʦ-ʢʘʜʘʩʪʨʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ. ɽʣʝʤʝʥʪ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʜʥʦʛʦ ʘʙʦ ʜʝʢʽʣʴʢʦʭ ʚʢʣʘʜʝʥʠʭ 

ʫ ʥʴʦʛʦ ʝʣʝʤʝʥʪʽʚ (ʜʦʯʽʨʥʽ ʝʣʝʤʝʥʪʠ) ʽ ʘʪʨʠʙʫʪʽʚ. ɸʪʨʠʙʫʪ - ʮʝ ʩʢʣʘʜʦʚʘ ʯʘʩʪʠʥʘ ʝʣʝʤʝʥʪʘ 

ʦʙʤ̔ʥʥʦʛʦ ʬʘʡʣʫ, ʱʦ ʚʠʟʥʘʯʘʻ ʡʦʛʦ ʧʘʨʘʤʝʪʨʠ. 

ʆʙʤʽʥʥʠʡ ʬʘʡʣ ʤʽʩʪʠʪʴ: ʤʝʪʨʠʯʥʫ, ʩʝʤʘʥʪʠʯʥʫ ʪʘ ʩʣʫʞʙʦʚʫ ʽʥʬʦʨʤʘʮʽʶ. 

ɹʘʟʦʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʬʦʨʤʫʚʘʥʥʷ ʦʙʤʽʥʥʦʛʦ ʬʘʡʣʫ ʻ ʛʝʦʜʝʟʠʯʥʽ ʜʘʥʽ (ʢʦʦʨʜʠʥʘʪʠ ʪʦʯʦʢ 

ʧʦʚʦʨʦʪʫ ʤʝʞ ʟʝʤʝʣʴʥʦ-ʢʘʜʘʩʪʨʦʚʠʭ ʦʜʠʥʠʮʴ), ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʨʦʩʪʦʨʦʚʫ ʦʩʥʦʚʫ 

ʽʥʰʠʭ ʩʝʤʘʥʪʠʯʥʠʭ ʚʽʜʦʤʦʩʪʝʡ ʦʙʤʽʥʥʦʛʦ ʬʘʡʣʫ ʽ ʤʦʞʣʠʚʦʩʪʽ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʩʢʣʘʜʽ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʜʝʨʞʘʚʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʢʘʜʘʩʪʨʫ. ɼʦ ʩʝʤʘʥʪʠʯʥʠʭ ʪʘ 

ʩʣʫʞʙʦʚʠʭ ʚʽʜʦʤʦʩʪʝʡ ʦʙʤʽʥʥʦʛʦ ʬʘʡʣʫ ʥʘʣʝʞʠʪʴ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ: ʨʝʟʫʣʴʪʘʪʠ ʪʘ 

ʚʠʢʦʥʘʚʮʽʚ ʨʦʙʽʪ ʽʟ ʟʝʤʣʝʫʩʪʨʦʶ ʪʘ ʦʮʽʥʢʠ ʟʝʤʝʣʴ, ʪʦʧʦʛʨʘʬʦ-ʛʝʦʜʝʟʠʯʥʠʭ ʨʦʙʽʪ; 

ʟʝʤʝʣʴʥʦ-ʢʘʜʘʩʪʨʦʚʽ ʦʜʠʥʠʮʽ; ʪʝʨʠʪʦʨʽʘʣʴʥʽ ʟʦʥʠ; ʩʫʙ'ʻʢʪʽʚ ʟʝʤʝʣʴʥʠʭ ʚʽʜʥʦʩʠʥ; ʧʨʘʚʘ ʥʘ 

ʟʝʤʝʣʴʥʽ ʜʽʣʷʥʢʠ; ʦʙʤʝʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ; ʟʝʤʝʣʴʥʽ ʫʛʽʜʜʷ. 

ɼʣʷ ʬʦʨʤʫʚʘʥʥʷ ʦʙʤʽʥʥʦʛʦ ʬʘʡʣʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫʥʽʬʽʢʦʚʘʥʠʡ ʬʦʨʤʘʪ ʦʙʤʽʥʫ 

ʜʘʥʠʤʠ ʪʘ ʩʪʨʫʢʪʫʨʦʚʘʥʦʛʦ ʧʦʜʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʚ ʨʽʟʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʩʠʩʪʝʤʘʭ, ʱʦ ʦʪʨʠʤʘʚ ʥʘʟʚʫ XML ʫ ʢʦʜʫʚʘʥʥʽ Unicode (UTF-8). ʌʦʨʤʘʪ XML ʻ 

ʢʦʤʧôʶʪʝʨʥʦ-ʩʧʨʠʡʤʘʥʦʶ ʬʦʨʤʦʶ ʧʨʦʩʪʦʨʦʚʦ-ʘʪʨʠʙʫʪʠʚʥʦʛʦ ʦʧʠʩʫ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ. 

ʌʦʨʤʘʪ ʦʙʤʽʥʥʦʛʦ ʬʘʡʣʫ ʚʠʟʥʘʯʘʻ ʤʝʪʘʤʦʚʫ, ʥʘ ʦʩʥʦʚʽ ʷʢʦʾ ʚʠʟʥʘʯʘʶʪʴʩʷ ʩʧʝʮʠʬʽʯʥʽ, 

ʧʨʝʜʤʝʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʽ ʩʭʝʤʠ ʜʘʥʠʭ ʜʣʷ ʢʦʞʥʦʛʦ ʚʠʜʫ ʜʦʢʫʤʝʥʪʘʮʽʾ ʽʟ ʟʝʤʣʝʫʩʪʨʦʶ. 

ʆʙʤʽʥʥʠʡ ʬʘʡʣ ʧʦʚʠʥʝʥ ʙʫʪʠ ʢʦʨʝʢʪʥʠʤ (well-formed) ʪʘ ʚʘʣʽʜʥʠʤ (valid). 
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ʉʪʨʫʢʪʫʨʘ ʬʘʡʣʫ ʧʨʝʜʩʪʘʚʣʷʻ ʪʝʢʩʪʦʚʽ ʨʷʜʢʠ, ʷʢʽ ʤʽʩʪʷʪʴ ʝʣʝʤʝʥʪʠ ʽ ʘʪʨʠʙʫʪʠ, ʘ 

ʪʘʢʦʞ ʾʭ ʟʥʘʯʝʥʥʷ. ʅʘʟʚʠ ʝʣʝʤʝʥʪʽʚ ʽ ʘʪʨʠʙʫʪʽʚ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʘʥʛʣʽʡʩʴʢʠʭ ʙʫʢʚ. 

ʅʘʰʦʶ ʢʦʤʘʥʜʦʶ ʩʧʝʮʽʘʣʽʩʪʽʚ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʅʆɺʋ ʩʠʩʪʝʤʫ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʜʦʜʘʚʘʥʥʷ ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʪʘ ʩʝʤʘʥʪʠʯʥʠʭ ʜʘʥʠʭ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʤʽʩʪʦʙʫʜʽʚʥʦʛʦ 

ʜʝʨʞʘʚʥʦʛʦ ʢʘʜʘʩʪʨʫ ʥʘ ʙʘʟʽ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ArcGIS ʟʘʤʽʩʪʴ ʨʫʯʥʦʛʦ 

ʢʨʝʩʣʝʥʥʷ ʤʝʞ ʜʽʣʷʥʦʢ ʪʘ ʨʫʯʥʦʛʦ ʚʝʜʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. ɿʝʤʣʝʚʧʦʨʷʜʥʘ ʦʨʛʘʥʽʟʘʮʽʷ 

ʨʦʟʨʦʙʣʷʻ ʧʨʦʝʢʪ ʟʝʤʣʝʫʩʪʨʦʶ ʪʘ ʟʜʘʻ ʡʦʛʦ ʨʘʟʦʤ ʟ XML ʬʘʡʣʦʤ. ʋ ʧʨʦʛʨʘʤʥʠʡ 

ʢʦʤʧʣʝʢʩ ArcGIS ʯʝʨʝʟ ʤʝʥʶ ArcToolbox ʜʦʜʘʻʪʴʩʷ ʨʦʟʨʦʙʣʝʥʠʡ ʩʢʨʠʧʪ ʘʚʪʦʤʘʪʠʯʥʦʾ 

ʦʙʨʦʙʢʠ XML ʬʘʡʣʫ (ʨʠʩ. 1). ʇʽʩʣʷ ʟʘʧʫʩʢʫ ʪʘ ʚʠʢʦʥʘʥʥʷ ʦʙʨʦʙʢʠ (ʨʠʩ. 2) ʜʦʜʘʻʪʴʩʷ 

ʚʽʜʧʦʚʽʜʥʠʡ ʥʦʚʠʡ ʰʘʨ ʟ ʚʠʟʥʘʯʝʥʦʶ ʟʝʤʝʣʴʥʦʶ ʜʽʣʷʥʢʦʶ ʪʘ ʫʩʽ ʩʝʤʘʥʪʠʯʥʽ ʪʘ ʩʣʫʞʙʦʚʽ 

ʚʽʜʦʤʦʩʪʽ (ʨʠʩ. 3, ʨʠʩ. 4). 

 
 

ʈʠʩʫʥʦʢ 1 ï ʉʢʨʠʧʪ ʘʚʪʦʤʘʪʠʯʥʦʾ 

ʦʙʨʦʙʢʠ XML ʬʘʡʣʫ 

ʈʠʩʫʥʦʢ 2 ï ɼʦʜʘʚʘʥʥʷ ʪʘ 

ʦʙʨʦʙʢʘ XML ʬʘʡʣʫ 

 
ʈʠʩʫʥʦʢ 3 ï ʇʨʠʢʣʘʜ ʦʙʨʦʙʣʝʥʦʛʦ XML  ʬʘʡʣʫ ʨʘʟʦʤ ʽʟ ʰʘʨʦʤ Streetmap ʚʽʜ 

Google 

 
ʈʠʩʫʥʦʢ 4 ï ʇʨʠʢʣʘʜ ʦʙʨʦʙʣʝʥʦʛʦ XML ʬʘʡʣʫ ʨʘʟʦʤ ʽʟ ʰʘʨʦʤ 1:500 

 

ɺʠʩʥʦʚʦʢ. ʈʦʟʨʦʙʣʝʥʘ ʥʦʚʘ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʜʦʜʘʚʘʥʥʷ ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʪʘ 

ʩʝʤʘʥʪʠʯʥʠʭ ʜʘʥʠʭ ʥʘ ʙʘʟʽ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ArcGIS ʚ ʨʘʟʠ ʧʦʣʽʧʰʘʣʦ, ʟʥʘʯʥʦ 

ʩʧʨʦʩʪʠʣʦ ʽ  ʚʠʚʝʣʦ ʥʘ ʷʢʽʩʥʦ ʽʥʰʠʡ ʨʽʚʝʥʴ ʨʦʙʦʪʫ ʧʨʘʮʽʚʥʠʢʽʚ, ʷʢʽ ʬʦʨʤʫʶʪʴ 

ʤʽʩʪʦʙʫʜʽʚʥʠʡ ʜʝʨʞʘʚʥʠʡ ʢʘʜʘʩʪʨ. 

  



ʉɽʂʎɯʗ - ɻɽʆɼɽɿɯʗ ʊɸ ɿɽʄʃɽʋʉʊʈɯʁ 

ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  

çʄʆʃʆɼʔ: ʅɸʋʂɸ ʊɸ ɯʅʅʆɺɸʎɯɰè, 22-24 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. 

176 

ʋɼʂ 528.4 

 

ɹʘʩ ɺ.ɺ., ʩʪʫʜʝʥʪ ʛʨ. 192ʤ-23-1 ʌɸɹɿʋ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɹʨʫʡ ɻ.ɺ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʛʝʦʜʝʟʽʾ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ "ɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ", ʤ. ɼʥʽʧʨʦ) 

 

ʆʉʆɹʃʀɺʆʉʊɯ ʉʊɺʆʈɽʅʅʗ ʊʆʇʆɻʈɸʌɯʏʅʆɻʆ ʇʃɸʅʋ 

ʄɸʉʐʊɸɹʋ 1:2000 ʄɯʉʊɸ ʇôʗʊʀʍɸʊʂʀ ɼʅɯʇʈʆʇɽʊʈʆɺʉʔʂʆɰ ʆɹʃɸʉʊɯ 

ɿɸ ɼʆʇʆʄʆɻʆʖ ɻɽʆɼɽɿʀʏʅʀʍ ʇʈʀʃɸɼɯɺ ʊɸ ɹɽɿʇɯʃʆʊʅʀʍ 

ʃɯʊɸʃʔʅʀʍ ɸʇɸʈɸʊɯɺ 

 

ɿʨʦʩʪʘʥʥʷ ʤʽʩʴʢʦʾ ʟʘʙʫʜʦʚʠ ʪʘ ʨʦʟʚʠʪʦʢ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ  ʤʽʩʪ ʩʪʘʚʣʷʪʴ ʧʝʨʝʜ 

ʛʝʦʜʝʟʠʩʪʘʤʠ ʪʘ ʢʘʨʪʦʛʨʘʬʘʤʠ ʚʠʢʣʠʢ ʫ ʧʣʘʥʫʚʘʥʥʽ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʤʽʩʴʢʦʛʦ ʧʨʦʩʪʦʨʫ. 

ʉʫʯʘʩʥʠʡ ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ ʥʘʜʘʚ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʦʚʽ ʧʽʜʭʦʜʠ ʪʘ ʟʘʩʦʙʠ 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʜʘʥʠʭ ʟ ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ ʪʘ ʰʚʠʜʢʽʩʪʶ. ʆʜʠʥ ʽʟ ʪʘʢʠʭ ʧʽʜʭʦʜʽʚ - 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʝʟʧʽʣʦʪʥʠʭ ʣʽʪʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ (ɹʇʃɸ) ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʦʧʦʛʨʘʬʽʯʥʠʭ 

ʧʣʘʥʽʚ ʤʽʩʪʘ ʤʘʩʰʪʘʙʫ 1:2000, ʱʦ ʻ ʩʫʯʘʩʥʠʤ ʪʘ ʝʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʪʦʯʥʠʭ ʪʘ ʜʦʢʣʘʜʥʠʭ ʜʘʥʠʭ ʧʨʦ ʤʽʩʴʢʠʡ ʧʨʦʩʪʽʨ. ʎʷ ʪʝʭʥʦʣʦʛʽʷ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ 

ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʣʘʥʫʚʘʥʥʷ, ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʨʦʟʚʠʪʢʫ ʤʽʩʪ, ʘ ʪʘʢʦʞ ʜʦʧʦʤʘʛʘʻ ʟʤʝʥʰʠʪʠ 

ʚʠʪʨʘʪʠ ʪʘ ʟʙʝʨʝʛʪʠ ʯʘʩ.  

ʂʦʤʙʽʥʫʚʘʥʥʷ ʜʘʥʠʭ ʚʽʜ ɹʇʃɸ ʟ ʜʘʥʠʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʝʦʜʝʟʠʯʥʠʭ 

ʚʠʤʽʨʶʚʘʥʴ, ʟʘʙʝʟʧʝʯʫʻ ʚʠʱʫ ʪʦʯʥʽʩʪʴ ʽ ʥʘʜʽʡʥʽʩʪʴ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʧʣʘʥʫ, ʱʦ ʤʦʞʝ ʙʫʪʠ 

ʚʘʞʣʠʚʠʤ ʜʣʷ ʽʥʞʝʥʝʨʥʠʭ ʽ ʙʫʜʽʚʝʣʴʥʠʭ ʧʨʦʝʢʪʽʚ, ʢʘʨʪʦʛʨʘʬʽʾ ʪʘ ʽʥʰʠʭ ʟʘʩʪʦʩʫʚʘʥʴ. 

ʉʫʯʘʩʥʝ ʛʝʦʜʝʟʠʯʥʝ ʦʙʣʘʜʥʘʥʥʷ ʻ ʢʣʶʯʦʚʠʤ ʝʣʝʤʝʥʪʦʤ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʨʽʟʥʠʭ 

ʛʝʦʜʝʟʠʯʥʠʭ ʪʘ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʨʦʙʽʪ, ʽ ʚʦʥʦ ʧʦʩʪʽʡʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʪʘ ʫʜʦʩʢʦʥʘʣʶʻʪʴʩʷ, 

ʚʨʘʭʦʚʫʶʯʠ ʧʦʪʨʝʙʠ ʽ ʚʠʤʦʛʠ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʉʪʚʦʨʝʥʥʷ ʦʧʦʨʥʠʭ ʧʫʥʢʪʽʚ ʥʘ ʜʽʣʷʥʮʽ ʪʦʧʦʛʨʘʬʦ-ʛʝʦʜʝʟʠʯʥʦʾ ʟʡʦʤʢʠ 

ʚʠʢʦʥʫʚʘʣʘʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʧʫʪʥʠʢʦʚʠʭ ʧʨʠʡʤʘʯʽʚ GʈS Hiper SR ʩʠʩʪʝʤʠ ʛʣʦʙʘʣʴʥʦʛʦ 

ʧʦʟʠʮʽʶʚʘʥʥʷ. 

ʇʨʦʢʣʘʜʝʥʥʷ ʧʦʣʽʛʦʥʦʤʝʪʨʠʯʥʠʭ ʽ ʪʝʦʜʦʣʽʪʥʠʭ ʭʦʜʽʚ ʧʨʦʚʦʜʠʣʦʩʷ ʝʣʝʢʪʨʦʥʥʠʤ 

ʪʘʭʝʦʤʝʪʨʦʤ 2LS Cygnus KS-102, ʷʢʠʡ ʩʪʚʦʨʝʥʠʡ ʥʘ ʦʩʥʦʚʽ ʧʝʨʝʚʽʨʝʥʠʭ ʯʘʩʦʤ 

ʪʝʭʥʦʣʦʛʽʷʭ TOPCON ʽ SOKKIA ʽ ʚʦʣʦʜʽʻ ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ ʚʠʤʽʨʶʚʘʥʴ ʢʫʪʽʚ ʪʘ 

ʚʽʜʩʪʘʥʝʡ. ʊʘʭʝʦʤʝʪʨʠʯʥʘ ʟʡʦʤʢʘ ʜʦʟʚʦʣʠʣʘ ʦʪʨʠʤʘʪʠ ʪʦʯʥʽ ʢʦʦʨʜʠʥʘʪʠ ʪʦʯʦʢ ʥʘ 

ʤʽʩʮʝʚʦʩʪʽ, ʦʙôʻʢʪʽʚ, ʚʽʜʜʘʣʝʡ ʪʘ ʧʝʨʝʚʠʱʝʥʴ.  

ɸʝʨʦʬʦʪʦʟʡʦʤʢʘ ʤʽʩʪʘ ʇôʷʪʠʭʘʪʢʠ ʚʠʢʦʥʫʚʘʣʘʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʚʘʜʨʦʢʦʧʪʝʨʘ 

DJI Phantom 4 RTK. ʎʝ ʜʦʩʠʪʴ ʧʨʦʜʫʢʪʠʚʥʠʡ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦ ʚʠʩʦʢʦʨʦʟʚʠʥʝʥʠʡ 

ʙʝʟʧʽʣʦʪʥʠʡ ʣʽʪʘʣʴʥʠʡ ʘʧʘʨʘʪ, ʷʢʠʡ ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʠʡ ʜʣʷ ʘʝʨʦʬʦʪʦʟʡʦʤʢʠ ʪʘ  

ʚʠʤʽʨʶʚʘʥʴ ʟ ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ, ʤʘʻ ʽʥʪʝʛʨʦʚʘʥʫ ʩʠʩʪʝʤʫ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ 

(ɻʅʉʉ) ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ ʫ ʛʝʦʜʝʟʠʯʥʠʭ ʜʦʜʘʪʢʘʭ. 

ɼʣʷ ʦʙʨʦʙʢʠ ʬʦʪʦʛʨʘʬʽʡ ʦʪʨʠʤʘʥʠʭ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʟʡʦʤʢʠ ɹʇʃɸ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʦʩʴ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ Agisoft PhotoScan Pro, ʷʢʝ ʜʘʻ ʟʤʦʛʫ 

ʟʘʚʘʥʪʘʞʠʪʠ ʚʩʽ ʬʦʪʦ ʟ ʢʚʘʜʨʦʢʦʧʪʝʨʫ ʽ ʧʦʙʫʜʫʚʘʪʠ ʟ ʥʠʭ ʷʢʽʩʥʠʡ ʦʨʪʦʬʦʪʦʧʣʘʥ 

ʤʽʩʮʝʚʦʩʪʽ. 

ʆʩʦʙʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʧʣʘʥʫ ʤʘʩʰʪʘʙʫ 1:2000 ʥʘ ʦʩʥʦʚʽ 

ʦʨʪʦʬʦʪʦʧʣʘʥʫ ʪʘ ʛʝʦʜʝʟʠʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʧʦʣʷʛʘʻ ʫ ʧʦʻʜʥʘʥʥʽ ʽʥʬʦʨʤʘʮʽʾ, ʦʪʨʠʤʘʥʦʾ ʟ 

ʜʝʢʽʣʴʢʦʭ ʜʞʝʨʝʣ, ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʜʦʢʣʘʜʥʠʭ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʜʘʥʠʭ. ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ 

ʢʦʞʥʠʡ ʟ ʤʝʪʦʜʽʚ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʢʦʤʙʽʥʘʮʽʷ ʮʠʭ ʤʝʪʦʜʽʚ ʜʦʟʚʦʣʷʻ 

ʤʘʢʩʠʤʘʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʧʝʨʝʚʘʛʠ ʪʘ ʢʦʤʧʝʥʩʫʚʘʪʠ ʾʭʥʽ ʥʝʜʦʣʽʢʠ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ 

ʥʘʡʢʨʘʱʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʧʣʘʥʫ, ʟʤʝʥʰʠʪʠ ʨʠʟʠʢ ʧʦʤʠʣʦʢ 

ʪʘ ʽʥʢʦʣʠ ʦʙ'ʻʢʪʠʚʥʠʭ ʦʙʤʝʞʝʥʴ ʦʜʥʦʛʦ ʤʝʪʦʜʫ. 

ʂʘʤʝʨʘʣʴʥʠʡ ʝʪʘʧ ʩʪʚʦʨʝʥʥʷ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʧʣʘʥʫ ʟʘʢʣʶʯʘʻʪʴʩʷ ʫ ʟʙʦʨʽ 

ʽʥʬʦʨʤʘʮʽʾ ʽ ʦʬʦʨʤʣʝʥʥʽ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʧʣʘʥʫ.  



ʉɽʂʎɯʗ - ɻɽʆɼɽɿɯʗ ʊɸ ɿɽʄʃɽʋʉʊʈɯʁ 

ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  

çʄʆʃʆɼʔ: ʅɸʋʂɸ ʊɸ ɯʅʅʆɺɸʎɯɰè, 22-24 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. 
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ɿʙʽʨ ʪʘ ʦʬʦʨʤʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʧʘʢʝʪʫ 

GeoniCS, ʷʢʠʡ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽʡ ʧʣʘʪʬʦʨʤʽ AutoCAD ʽ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ 

ʦʙʨʦʙʢʫ ʜʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʽʥʞʝʥʝʨʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʚ ʛʘʣʫʟʽ ʮʠʚʽʣʴʥʦʛʦ, 

ʧʨʦʤʠʩʣʦʚʦʛʦ ʽ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ. 

ʂʦʞʝʥ ʧʨʦʻʢʪ ʧʦʙʫʜʦʚʠ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʧʣʘʥʫ ʤʽʩʮʝʚʦʩʪʽ ʧʦʯʠʥʘʻʪʴʩʷ ʟʽ 

ʩʪʚʦʨʝʥʥʷ ʮʠʬʨʦʚʦʾ ʤʦʜʝʣʽ ʨʝʣʴʻʬʫ ʪʘ ʢʘʨʪʠ ʛʦʨʠʟʦʥʪʘʣʝʡ. 

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʻ ʥʘʥʝʩʝʥʥʷ ʩʠʪʫʘʮʽʾ ʥʘ ʪʦʧʦʧʣʘʥ, ʘ ʩʘʤʝ ʟʙʽʨ ʫʩʽʭ ʪʦʧʦ-

ʛʨʘʬʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ: ʙʫʜʽʚʣʽ, ʦʛʦʨʦʞʽ, ʤʝʞʽ ʧʨʠʩʘʜʠʙʥʠʭ ʜʽʣʷʥʦʢ, ʛʦʨʦʜʠ, ʨʽʣʣʷ ʽ ʪ.ʜ. ɼʣʷ 

ʟʨʫʯʥʦʩʪʽ ʚʩʪʘʚʣʷʻʤʦ ʟʦʙʨʘʞʝʥʥʷ ʦʨʪʦʬʦʪʦʧʣʘʥʫ ʚ ʷʢʦʩʪʽ ʧʽʜʢʣʘʜʢʠ ʚ ʨʦʙʦʯʠʡ ʧʨʦʩʪʽʨ 

ʥʘʰʦʛʦ ʢʨʝʩʣʝʥʥʷ (ʨʠʩʫʥʦʢ 1). ʂʦʣʠ ʟʦʙʨʘʞʝʥʥʷ ʨʦʟʪʘʰʦʚʘʥʝ ʟʛʽʜʥʦ ʟʘʢʦʦʨʜʠʥʦʚʘʥʠʭ 

ʪʦʯʦʢ ʤʦʞʥʘ ʧʝʨʝʭʦʜʠʪʠ ʜʦ ʝʪʘʧʫ ʥʘʥʝʩʝʥʥʷ ʩʠʪʫʘʮʽʾ ʥʘ ʪʦʧʦʧʣʘʥ ʤʘʶʯʠ ʫ ʩʚʦʻʤʫ 

ʨʦʟʧʦʨʷʜʞʝʥʥʽ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʫʤʦʚʥʠʭ ʧʦʟʥʘʯʝʥʴ, ʷʢʽ ʻ ʚ ʙʘʟʽ GeoniCS. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʏʘʩʪʠʥʘ ʪʦʧʦʧʣʘʥʫ ʟ ʧʽʜʢʣʘʜʢʦʶ ʦʨʪʦʬʦʪʦʧʣʘʥʫ 

 

ɼʦʩʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʝʟʧʽʣʦʪʥʠʭ ʣʽʪʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ 

ʨʦʟʰʠʨʶʻʪʴʩʷ, ʱʦ ʧʨʠʥʦʩʠʪʴ ʯʠʩʣʝʥʥʽ ʧʝʨʝʚʘʛʠ ʪʘ ʟʤʝʥʰʫʻ ʥʝʜʦʣʽʢʠ ʧʦʨʽʚʥʷʥʦ ʟʽ 

ʟʚʠʯʘʡʥʦʶ ʧʦʣʴʦʚʦʶ ʛʝʦʜʝʟʽʻʶ. ʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʘʢʮʝʥʪʫʶʪʴ ʫʚʘʛʫ ʥʘ ʩʪʚʦʨʝʥʥʽ 

ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʧʣʘʥʽʚ ʪʘ ʨʝʣʴʻʬʫ, ʚʢʣʶʯʘʶʯʠ ʚʘʞʢʦʜʦʩʪʫʧʥʽ ʪʘ ʚʽʜʜʘʣʝʥʽ ʤʽʩʮʷ. ʅʘ ʞʘʣʴ, 

ʪʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ ʥʝ ʟʘʚʞʜʠ ʟʜʘʪʥʽ ʥʘʜʘʚʘʪʠ ʜʘʥʽ ʮʴʦʛʦ ʪʠʧʫ, ʦʩʦʙʣʠʚʦ ʟʘ ʢʦʨʦʪʢʠʡ 

ʧʝʨʽʦʜ ʯʘʩʫ. ʊʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ɹʇʃɸ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʦʙʛʨʫʥʪʦʚʘʥʠʤ ʪʘ ʨʦʟʰʠʨʶʻ 

ʤʦʞʣʠʚʦʩʪʽ ʬʘʭʽʚʮʽʚ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʙʦʪʠ ʩʪʘʻ ʦʯʝʚʠʜʥʠʤ, ʱʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʚʘʜʨʦʢʦʧʪʝʨʽʚ ʫ ʧʨʦʚʝʜʝʥʥʽ ʽʥʞʝʨʥʦ-ʛʝʦʜʝʟʠʯʥʠʭ ʨʦʙʽʪ ï ʮʝ ʚʞʝ ʥʝ 

ʪʝʭʥʦʣʦʛʽʾ ʤʘʡʙʫʪʥʴʦʛʦ, ʘ ʪʝʭʥʦʣʦʛʽʾ ʩʴʦʛʦʜʝʥʥʷ.. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 

1. ʇʨʦ ʪʦʧʦʛʨʘʬʦ-ʛʝʦʜʝʟʠʯʥʫ ʽ ʢʘʨʪʦʛʨʘʬʽʯʥʫ ʜʽʷʣʴʥʽʩʪʴ : ɿʘʢʦʥ ʋʢʨʘʾʥʠ ʚʽʜ 

23.12.1998 ʨ. ˉ 353-XIV. ɼʘʪʘ ʦʥʦʚʣʝʥʥʷ: 02.05.2023. URL: 

https://zakon.rada.gov.ua/laws/show/353-14. 

2. ɯʥʩʪʨʫʢʮʽʷ ʟ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʟʥʽʤʘʥʥʷ ʫ ʤʘʩʰʪʘʙʘʭ 1:5000, 1:2000, 1:1000 ʪʘ 1:500 
(ɻʂʅʊɸ-2.04-02ï98) : ʟʘʪʚ. ʥʘʢʘʟʦʤ ɻʦʣʦʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʛʝʦʜʝʟʽʾ, ʢʘʨʪʦʛʨʘʬʽʾ ʪʘ 

ʢʘʜʘʩʪʨʫ ʚʽʜ 09.04.1998 ʨ. ˉ56. ɼʘʪʘ ʦʥʦʚʣʝʥʥʷ: 27.07.1999. URL: 

https://zakon.rada.gov.ua/laws/show/z0393-98. 

3. Zuska, A., Goychuk, A., Riabchii, V., & Riabchii, V. (2022). Methods of mapping the 

lands disturbed by mining operations and accuracy of cartographic images obtained from 

unmanned aerial vehicles: a review. Mining of Mineral Deposits, 16(1), 58 ï 67. 
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ʉɽʂʎɯʗ - ɻɽʆɼɽɿɯʗ ʊɸ ɿɽʄʃɽʋʉʊʈɯʁ 
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ʋɼʂ 349.41+528.4 

 

ɹʝʥʜʶʞʝʥʢʦ ʉ.ɺ., ʩʪʫʜʝʥʪʢʘ ʛʨʫʧʠ 193ʤ-22ʟ-1 

ʅʘʫʢʦʚʽ ʢʝʨʽʚʥʠʢʠ: ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʛʝʦʜʝʟʽʾ ʈʷʙʯʽʡ ɺ.ɸ., 

ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʛʝʦʜʝʟʽʾ ʈʷʙʯʽʡ ɺ.ɺ.  

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʇʆʈɯɺʅʗʅʅʗ ʋʇʈɸɺʃɯʅʅʗ ɿɽʄɽʃʔʅʀʄʀ ʈɽʉʋʈʉɸʄʀ ɺ ʋʂʈɸɰʅɯ ʊɸ 

ʅɯʄɽʏʏʀʅɯ 

 

ɿʛʽʜʥʦ ʟʽ ʩʪʘʪʪʝʶ 81 (ʧ. 6 ʯ. 1) ɿʝʤʝʣʴʥʦʛʦ ʢʦʜʝʢʩʫ ʋʢʨʘʾʥʠ [1] ʢʦʞʝʥ ʛʨʦʤʘʜʷʥʠʥ 

ʤʘʻ ʧʨʘʚʦ ʦʪʨʠʤʘʪʠ ʟʝʤʝʣʴʥʽ ʜʽʣʷʥʢʠ ʰʣʷʭʦʤ ʾʭ ʙʝʟʦʧʣʘʪʥʦʾ ʧʝʨʝʜʘʯʽ ʽʟ ʟʝʤʝʣʴ 

ʜʝʨʞʘʚʥʦʾ ʽ ʢʦʤʫʥʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʩʪʘʪʪʽ 121 [1] ʛʨʦʤʘʜʷʥʠ ʋʢʨʘʾʥʠ ʤʘʶʪʴ ʧʨʘʚʦ ʥʘ ʙʝʟʦʧʣʘʪʥʫ 

ʧʝʨʝʜʘʯʫ ʾʤ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʽʟ ʟʝʤʝʣʴ ʜʝʨʞʘʚʥʦʾ ʘʙʦ ʢʦʤʫʥʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ ʫ ʪʘʢʠʭ 

ʨʦʟʤʽʨʘʭ: 

- ʜʣʷ ʚʝʜʝʥʥʷ ʬʝʨʤʝʨʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ï ʚ ʨʦʟʤʽʨʽ ʟʝʤʝʣʴʥʦʾ ʯʘʩʪʢʠ (ʧʘʶ), 

ʚʠʟʥʘʯʝʥʦʾ ʜʣʷ ʯʣʝʥʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʩʽʣʴʩʴʢʦʾ, ʩʝʣʠʱʥʦʾ, ʤʽʩʴʢʦʾ ʨʘʜʠ, ʜʝ ʟʥʘʭʦʜʠʪʴʩʷ ʬʝʨʤʝʨʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ; 

- ʜʣʷ ʚʝʜʝʥʥʷ ʦʩʦʙʠʩʪʦʛʦ ʩʝʣʷʥʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ï ʥʝ ʙʽʣʴʰʝ 2,0 ʛʝʢʪʘʨʽʚ; 

- ʜʣʷ ʚʝʜʝʥʥʷ ʩʘʜʽʚʥʠʮʪʚʘ ï ʥʝ ʙʽʣʴʰʝ 0,12 ʛʝʢʪʘʨʘ; 

- ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʞʠʪʣʦʚʦʛʦ ʙʫʜʠʥʢʫ, ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʙʫʜʽʚʝʣʴ ʽ 

ʩʧʦʨʫʜ (ʧʨʠʩʘʜʠʙʥʘ ʜʽʣʷʥʢʘ) ʫ ʩʝʣʘʭ ï ʥʝ ʙʽʣʴʰʝ 0,25 ʛʝʢʪʘʨʘ, ʚ ʩʝʣʠʱʘʭ ï ʥʝ ʙʽʣʴʰʝ 0,15 

ʛʝʢʪʘʨʘ, ʚ ʤʽʩʪʘʭ ï ʥʝ ʙʽʣʴʰʝ 0,10 ʛʝʢʪʘʨʘ; 

- ʜʣʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʜʘʯʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ ï ʥʝ ʙʽʣʴʰʝ 0,10 ʛʝʢʪʘʨʘ; 

- ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʛʘʨʘʞʽʚ ï ʥʝ ʙʽʣʴʰʝ 0,01 ʛʝʢʪʘʨʘ. 

ʊʘʢʠʤ ʦʨʛʘʥʦʤ ʱʦʜʦ ʟʝʤʝʣʴ ʢʦʤʫʥʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ, ʧʝʨʝʚʘʞʥʦ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʤʝʞʘʭ 

ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, ʻ ʚʽʜʧʦʚʽʜʥʘ ʩʽʣʴʩʴʢʘ, ʩʝʣʠʱʥʘ, ʤʽʩʴʢʘ ʨʘʜʘ, ʘ ʱʦʜʦ ʟʝʤʝʣʴ ʜʝʨʞʘʚʥʦʾ 

ʚʣʘʩʥʦʩʪʽ, ʷʢʽ, ʷʢ ʧʨʘʚʠʣʦ, ʨʦʟʪʘʰʦʚʘʥʽ ʟʘ ʤʝʞʘʤʠ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, ʻ: 

- ʧʨʠ ʥʘʜʘʥʥʽ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʜʣʷ ʚʝʜʝʥʥʷ ʩʘʜʽʚʥʠʮʪʚʘ ʘʙʦ ʦʩʦʙʠʩʪʦʛʦ 

ʩʝʣʷʥʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ - ɻʦʣʦʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʋʢʨʘʾʥʠ ʟ ʧʠʪʘʥʴ 

ʛʝʦʜʝʟʽʾ, ʢʘʨʪʦʛʨʘʬʽʾ ʪʘ ʢʘʜʘʩʪʨʫ ʚ ʦʙʣʘʩʪʽ; 

- ʧʨʠ ʥʘʜʘʥʥʽ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʚ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ ï ʨʘʡʜʝʨʞʘʜʤʽʥʽʩʪʨʘʮʽʷ. 

ɼʦ ʢʣʦʧʦʪʘʥʥʷ ʜʦʜʘʻʪʴʩʷ: 

- ʚʠʢʦʧʽʶʚʘʥʥʷ ʟ ʢʘʜʘʩʪʨʦʚʦʾ ʢʘʨʪʠ (ʧʣʘʥʫ) (ʡʦʛʦ ʤʦʞʥʘ ʟʘʤʦʚʠʪʠ ʚ ʨʘʡʦʥʥʦʤʫ 

(ʤʽʩʴʢʦʤʫ) ʫʧʨʘʚʣʽʥʥʽ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ) ʘʙʦ ʽʥʰʽ ʛʨʘʬʽʯʥʽ ʤʘʪʝʨʽʘʣʠ, ʥʘ ʷʢʠʭ ʩʣʽʜ 

ʚʽʜʟʥʘʯʠʪʠ ʙʘʞʘʥʝ ʤʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ; 

- ʧʦʛʦʜʞʝʥʥʷ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʯʘ (ʫ ʨʘʟʽ ʚʠʣʫʯʝʥʥʷ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ, ʱʦ ʧʝʨʝʙʫʚʘʻ 

ʫ ʢʦʨʠʩʪʫʚʘʥʥʽ ʽʥʰʠʭ ʦʩʽʙ) ʪʘ ʜʦʢʫʤʝʥʪʠ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʜʦʩʚʽʜ ʨʦʙʦʪʠ ʫ ʩʽʣʴʩʴʢʦʤʫ 

ʛʦʩʧʦʜʘʨʩʪʚʽ ʘʙʦ ʥʘʷʚʥʽʩʪʴ ʦʩʚʽʪʠ, ʟʜʦʙʫʪʦʾ ʚ ʘʛʨʘʨʥʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ (ʫ ʨʘʟʽ 

ʥʘʜʘʥʥʷ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ʜʣʷ ʚʝʜʝʥʥʷ ʬʝʨʤʝʨʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ); 

- ʢʦʧʽʶ ʜʦʢʫʤʝʥʪʘ, ʱʦ ʧʦʩʚʽʜʯʫʻ ʦʩʦʙʫ (ʥʘʧʨʠʢʣʘʜ, ʧʘʩʧʦʨʪʘ ʛʨʦʤʘʜʷʥʠʥʘ ʋʢʨʘʾʥʠ). 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʛʣʷʜʫ ʟʚʝʨʥʝʥʥʷ, ʫʧʦʚʥʦʚʘʞʝʥʠʡ ʦʨʛʘʥ ʧʦʚʠʥʝʥ ʧʨʠʡʥʷʪʠ 

ʨʽʰʝʥʥʷ ʧʨʦ ʥʘʜʘʥʥʷ ʜʦʟʚʦʣʫ ʥʘ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʝʢʪʫ ʟʝʤʣʝʫʩʪʨʦʶ ʱʦʜʦ ʚʽʜʚʝʜʝʥʥʷ 

ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ʘʙʦ ʥʘʜʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʫ ʚʽʜʤʦʚʫ ʫ ʡʦʛʦ ʥʘʜʘʥʥʽ. 

ʇʨʠʚʘʪʠʟʘʮʽʷ ʥʝʨʫʭʦʤʦʛʦ ʤʘʡʥʘ ʚ ʅʽʤʝʯʯʠʥʽ ʻ ʩʢʣʘʜʥʽʰʠʤ ʧʨʦʮʝʩʦʤ, 

ʨʝʛʣʘʤʝʥʪʦʚʘʥʠʤ ʥʠʟʢʦʶ ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʢʦʥʽʚ ʽ ʧʨʘʚʠʣ. ʇʦʧʨʠ ʮʝ, ʧʠʪʘʥʥʷ ʧʨʦ 

ʤʦʞʣʠʚʽʩʪʴ ʙʝʟʦʧʣʘʪʥʦʾ ʧʨʠʚʘʪʠʟʘʮʽʾ ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʠʤ ʽ ʦʙʛʦʚʦʨʶʚʘʥʠʤ ʩʝʨʝʜ 

ʝʢʩʧʝʨʪʽʚ ʪʘ ʛʨʦʤʘʜʷʥ ʅʽʤʝʯʯʠʥʠ.  

ɯʩʥʫʶʪʴ ʧʝʚʥʽ ʘʩʧʝʢʪʠ ʧʨʠʚʘʪʠʟʘʮʽʾ ʥʝʨʫʭʦʤʦʩʪʽ ʚ ʅʽʤʝʯʯʠʥʽ, ʪʦʤʫ ʧʠʪʘʥʥʷ 

ʙʝʟʦʧʣʘʪʥʦʛʦ ʚʘʨʽʘʥʪʫ ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʠʤ. 

1. ɿʘʢʦʥʦʜʘʚʯʘ ʙʘʟʘ ʧʨʠʚʘʪʠʟʘʮʽʾ ʥʝʨʫʭʦʤʦʩʪʽ ʚ ʅʽʤʝʯʯʠʥʽ: 
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ɿʘʢʦʥʦʜʘʚʩʪʚʦ ʅʽʤʝʯʯʠʥʠ ʟ ʧʨʠʚʘʪʠʟʘʮʽʾ ʥʝʨʫʭʦʤʦʩʪʽ ʚʠʟʥʘʯʝʥʦ ʥʠʟʢʦʶ 

ʥʦʨʤʘʪʠʚʥʠʭ ʘʩʧʝʢʪʽʚ, ʟʦʢʨʝʤʘ ʪʘʢʠʤʠ ʷʢ çBundesbodenschutzgesetzè (ɿʘʢʦʥ ʧʨʦ ʟʘʭʠʩʪ 

ʟʝʤʣʽ ɹʫʥʜʝʩʫ) [2], çBaurechtè (ɹʫʜʽʚʝʣʴʥʝ ʧʨʘʚʦ) [3] ʪʘ çFlurbereinigungsgesetzè (ɿʘʢʦʥ 

ʧʨʦ ʟʝʤʝʣʴʥʫ ʨʝʬʦʨʤʫ) [4]. ʉʘʤʝ ʮʽ ʪʨʠ ʟʘʢʦʥʠ ʚʩʪʘʥʦʚʣʶʶʪʴ ʧʨʘʚʦʚʽ ʨʘʤʢʠ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʨʦʟʧʦʨʷʜʞʝʥʥʷ ʥʝʨʫʭʦʤʽʩʪʶ. 

2. ʇʨʦʮʝʜʫʨʘ ʧʨʠʚʘʪʠʟʘʮʽʾ: 

2.1 ɺʠʟʥʘʯʝʥʥʷ ʚʣʘʩʥʠʢʘ. 

2.2 ɺʠʟʥʘʯʝʥʥʷ ʩʪʘʥʫ ʤʘʡʥʘ. 

2.3 ɺʩʪʘʥʦʚʣʝʥʥʷ ʚʘʨʪʦʩʪʽ ʽ ʤʦʞʣʠʚʦʩʪʽ ʡʦʛʦ ʚʽʜʯʫʞʝʥʥʷ. 

ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ , ʧʨʠʚʘʪʠʟʘʮʽʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʣʷʭʦʤ ʧʨʦʜʘʞʫ ʥʘ ʚʽʜʢʨʠʪʦʤʫ 

ʘʫʢʮʽʦʥʽ ʘʙʦ ʯʝʨʝʟ ʪʝʥʜʝʨʥʽ ʧʨʦʮʝʜʫʨʠ. ɸʫʢʮʽʦʥʠ ʪʘ ʪʦʨʛʠ ʟʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʪʝ, ʱʦ ʜʝʷʢʽ 

ʦʙôʻʢʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʚʘʪʠʟʦʚʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʩʪʦʨʽʥ ʽ ʚʦʥʠ ʤʘʶʪʴ 

ʧʝʚʥʽ ʧʨʦʧʦʟʠʮʽʾ ʱʦʜʦ ʮʴʦʛʦ. 

3. ɿʘʢʦʥʦʜʘʚʩʪʚʦ ʅʽʤʝʯʯʠʥʠ ʥʝ ʥʘʜʘʻ ʙʝʟʧʦʩʝʨʝʜʥʽʭ ʧʦʣʦʞʝʥʴ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ 
ʙʝʟʦʧʣʘʪʥʦʾ ʧʨʠʚʘʪʠʟʘʮʽʾ ʥʝʨʫʭʦʤʦʩʪʽ. ʆʜʥʘʢ ʽʩʥʫʶʪʴ ʚʠʧʘʜʢʠ, ʢʦʣʠ ʤʘʡʥʦ ʤʦʞʝ 

ʧʝʨʝʜʘʚʘʪʠʩʷ ʫ ʚʣʘʩʥʽʩʪʴ ʘʙʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʛʨʦʤʘʜʷʥʘʤ ʟʘ ʩʠʤʚʦʣʽʯʥʫ ʧʣʘʪʫ ʚ 

ʨʘʤʢʘʭ ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʽʾ ʘʙʦ ʩʦʮʽʘʣʴʥʠʭ ʧʨʦʛʨʘʤ. 

4. ʇʨʠʢʣʘʜʠ ʚʠʧʘʜʢʽʚ ʙʝʟʦʧʣʘʪʥʦʾ ʧʝʨʝʜʘʯʽ ʥʝʨʫʭʦʤʦʩʪʽ: 

ʎʝ ʪʘʢʽ ʚʠʧʘʜʢʠ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʽʟ ʩʦʮʽʘʣʴʥʦʶ ʧʦʣʽʪʠʢʦʶ, ʚ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ 

ʤʫʥʽʮʠʧʘʣʽʪʝʪʠ ʤʦʞʫʪʴ ʧʝʨʝʜʘʚʘʪʠ ʞʠʪʣʦ ʤʘʣʦʟʘʙʝʟʧʝʯʠʥʠʤ ʛʨʦʤʘʜʷʥʘʤ ʘʙʦ 

ʙʝʟʧʨʠʪʫʣʴʥʠʤ ʦʩʦʙʘʤ ʟʘ ʩʧʝʮʽʘʣʴʥʠʤʠ ʫʤʦʚʘʤʠ. ʊʘʢʦʞ, ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʱʦ 

ʨʝʩʪʨʫʢʪʫʨʠʟʫʶʪʴʩʷ, ʤʦʞʫʪʴ ʧʝʨʝʜʘʚʘʪʠ ʦʙôʻʢʪʠ ʥʝʨʫʭʦʤʦʩʪʽ, ʘʣʝ ʟʘ ʫʤʦʚʠ ʩʠʤʚʦʣʽʯʥʦʾ 

ʮʽʥʠ, ʱʦʙ ʚ ʧʦʜʘʣʴʰʦʤʫ ʩʧʨʠʷʪʠ ʩʦʮʽʘʣʴʥʦʤʫ ʨʦʟʚʠʪʢʫ. 

ɿʘʛʘʣʴʥʦʶ ʪʝʥʜʝʥʮʽʻʶ ʻ ʪʝ, ʱʦ ʚ ʅʽʤʝʯʯʠʥʽ ʧʦʥʷʪʪʷ çʧʨʠʚʘʪʠʟʘʮʽʷ ʥʝʨʫʭʦʤʦʛʦ 

ʤʘʡʥʘ ʙʝʟʦʧʣʘʪʥʦè ʥʝ ʻ ʰʠʨʦʢʦ ʧʦʰʠʨʝʥʦʶ ʧʨʘʢʪʠʢʦʶ, ʥʘ ʚʽʜʤʽʥʥʫ ʚʽʜ ʋʢʨʘʾʥʽ, ʮʝ 

ʧʠʪʘʥʥʷ ʜʫʞʝ ʘʢʪʫʘʣʴʥʝ, ʦʩʢʽʣʴʢʠ ʢʦʞʝʥ ʛʨʦʤʘʜʷʥʠʥ ʋʢʨʘʾʥʠ ʤʘʻ ʧʝʚʥʽ ʧʨʘʚʘ ʥʘ 

ʧʨʠʚʘʪʠʟʘʮʽʶ ʥʝʨʫʭʦʤʦʛʦ ʤʘʡʥʘ ʙʝʟʦʧʣʘʪʥʦ. 

ɺ ʅʽʤʝʯʯʠʥʽ ʙʫʜʴ-ʷʢʽ ʧʨʦʮʝʜʫʨʠ ʩʪʦʩʦʚʥʦ ʧʨʠʚʘʪʠʟʘʮʽʾ ʥʝʨʫʭʦʤʦʛʦ ʤʘʡʥʘ ʽ ʙʫʜʴ-ʷʢʽ 

ʚʠʥʷʪʢʠ ʧʝʨʝʜʘʯʽ ʤʘʡʥʘ ʘʙʦ ʙʝʟ ʦʧʣʘʪʠ ʦʙʛʦʚʦʨʶʻʪʴʩʷ ʥʘ ʨʽʚʥʽ ʤʫʥʽʮʠʧʘʣʽʪʝʪʽʚ ʘʙʦ ʚ 

ʤʝʞʘʭ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʦʛʨʘʤ. 

ɺʚʘʞʘʻʤʦ, ʱʦ ʚʘʞʣʠʚʦ ʨʦʟʛʣʷʜʘʪʠ ʚ ʢʦʥʪʝʢʩʪʽ ʩʦʮʽʘʣʴʥʽ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʽ 

ʤʦʞʣʠʚʦʩʪʽ ʩʧʨʠʷʪʠ ʛʨʦʤʘʜʩʴʢʠʤ ʧʦʪʨʝʙʘʤ ʯʝʨʝʟ ʫʧʨʘʚʣʽʥʥʷ ʟʝʤʝʣʴ. 

ɯ ʥʘ ʦʩʪʘʥʦʢ, ʚ ʅʽʤʝʯʯʠʥʽ ʽʩʥʫʻ ʧʦʥʷʪʪʷ çʟʝʤʣʽè, ʽ ʚʘʞʣʠʚʦʶ ʯʘʩʪʠʥʦʶ ʻ ʤʦʤʝʥʪ, ʧʨʠ 

ʨʽʰʝʥʥʽ ʦʬʦʨʤʠʪʠ ʥʝʨʫʭʦʤʝ ʤʘʡʥʦ, ʧʦʪʨʽʙʥʦ ʨʦʙʠʪʠ ʪʽ ʯʠ ʽʥʰʽ ʜʽʾ ʥʘ ʪʽʡ ʟʝʤʣʽ, ʜʝ ʪʠ 

ʤʝʰʢʘʻʰ, ʦʩʢʽʣʴʢʠ ʻ ʧʝʚʥʽ ʩʢʣʘʜʥʦʩʪʽ ʚ ʦʬʦʨʤʣʝʥʥʽ ʜʦʢʫʤʝʥʪʽʚ, ʷʢʱʦ ʜʽʣʷʥʢʘ, ʷʢʫ ʚ 

ʧʦʜʘʣʴʰʦʤʫ ʧʣʘʥʫʻʪʴʩʷ ʧʨʠʚʘʪʠʟʫʚʘʪʠ, ʯʝʨʝʟ ʨʽʟʥʽʩʪʴ ʜʽʾ ʧʨʘʚ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 

1. ɿʝʤʝʣʴʥʠʡ ʢʦʜʝʢʩ ʋʢʨʘʾʥʠ: ɿʘʢʦʥ ʋʢʨʘʾʥʠ ʚʽʜ 25.10.2001 ʨ. ˉ 2768-III. ʈʝʜʘʢʮʽʷ 

ʚʽʜ: 17.09.2023 ʨ. URL: https://zakon.rada.gov.ua/laws/show/2768-14# Text. 

2. Bundesbodenschutzgesetz ( ɿʘʢʦʥ ʧʨʦ ʟʘʭʠʩʪ ʟʝʤʣʽ ɹʫʥʜʝʩʫ) BBodSchG - 

nichtamtliches Inhaltsverzeichnis (gesetze-im-internet.de). 

3. Baurecht (ɹʫʜʽʚʝʣʴʥʝ ʧʨʘʚʦ) BauGB - Baugesetzbuch*) (gesetze-im-internet.de). 

Flurbereinigungsgesetz (ɿʘʢʦʥ ʧʨʦ ʟʝʤʝʣʴʥʫ ʨʝʬʦʨʤʫ) FlurbG - Flurbereinigungsgesetz 

(gesetze-im-internet.de). 
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ʋɼʂ 353:332:3 

 

ɹʦʨʦʜʝʥʢʦ ʄ.ɸ., ʩʪ.ʛʨ. 193ʤ-22-1 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʊʨʝʛʫʙ ʄ.ɺ., ʢ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʛʝʦʜʝʟʽʾ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʆʉʆɹʃʀɺʆʉʊɯ ʇʈɸʂʊʀʏʅʆɰ ʈɽɸʃɯɿɸʎɯɰ ɼɽʈɾɸɺʅʆɻʆ ʂʆʅʊʈʆʃʖ ɿɸ 

ɺʀʂʆʈʀʉʊɸʅʅʗʄ ʊɸ ʆʍʆʈʆʅʆʖ ɿɽʄɽʃʔ 

 

ʆʙôʻʢʪʦʤ ʦʭʦʨʦʥʠ ʟʝʤʝʣʴ ʚ ʤʝʞʘʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, ʻ ʟʝʤʣʽ, ʷʢʽ ʧʝʨʝʙʫʚʘʶʪʴ ʫ 

ʤʝʞʘʭ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʦʜʠʥʠʮʽ ï ʩʝʣʘ, ʩʝʣʠʱʘ ʯʠ ʤʽʩʪʘ. ʆʩʥʦʚʥʠʤʠ 

ʟʘʢʦʥʘʤʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʟʜʽʡʩʥʝʥʥʷ ʜʝʨʞʘʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʘ 

ʦʭʦʨʦʥʦʶ ʟʝʤʝʣʴ ʻ: ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ ʜʝʨʞʘʚʥʠʡ ʢʦʥʪʨʦʣʴ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʘ 

ʦʭʦʨʦʥʦʶ ʟʝʤʝʣʴè [1] ʪʘ ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ ʦʩʥʦʚʥʽ ʟʘʩʘʜʠ ʜʝʨʞʘʚʥʦʛʦ ʥʘʛʣʷʜʫ 

(ʢʦʥʪʨʦʣʶ) ʫ ʩʬʝʨʽ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽè [2]. ɿʘ ʧʦʨʫʰʝʥʥʷ ʟʝʤʝʣʴʥʦʛʦ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʚ ʋʢʨʘʾʥʽ ʧʝʨʝʜʙʘʯʝʥʘ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʘ ʪʘ ʢʨʠʤʽʥʘʣʴʥʘ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ. 

ʆʨʛʘʥʠ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʨʦʟʨʦʙʣʷʶʪʴ ʪʘ ʟʘʪʚʝʨʜʞʫʶʪʴ ʚʽʜʧʦʚʽʜʥʽ 

ʧʦʣʦʞʝʥʥʷ çʇʨʦ ʽʥʩʧʝʢʮʽʶ ʟ ʜʝʨʞʘʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʘ ʦʭʦʨʦʥʦʶ 

ʟʝʤʝʣʴè. ʆʩʥʦʚʥʝ ʟʘʚʜʘʥʥʷ ʽʥʩʧʝʢʮʽʾ ï ʟʜʽʡʩʥʝʥʥʷ ʜʝʨʞʘʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘ ʜʦʪʨʠʤʘʥʥʷʤ 

ʚʠʤʦʛ ʯʠʥʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʫʩʽʭ ʬʦʨʤ 

ʚʣʘʩʥʦʩʪʽ (ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴ ʟʘ ʮʽʣʴʦʚʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ; ʨʦʟʤʽʱʝʥʥʷʤ; 

ʧʨʦʝʢʪʫʚʘʥʥʷʤ; ʙʫʜʽʚʥʠʮʪʚʦʤ; ʚʚʝʜʝʥʥʷʤ ʚ ʜʽʶ ʦʙôʻʢʪʽʚ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʩʪʘʥ ʟʝʤʝʣʴ; ʚʠʢʦʥʘʥʥʷ ʚʣʘʩʥʠʢʘʤʠ ʽ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʟʝʤʝʣʴ ʢʦʤʧʣʝʢʩʫ ʥʝʦʙʭʽʜʥʠʭ 

ʟʘʭʦʜʽʚ ʽʟ ʟʘʭʠʩʪʫ ʟʝʤʝʣʴ ʚʽʜ ʟʘʨʦʩʪʘʥʥʷ ʙʫʨôʷʥʘʤʠ, ʯʘʛʘʨʥʠʢʘʤʠ ʪʘ ʽʥ.). 

ɯʥʩʧʝʢʮʽʷ ʟ ʜʝʨʞʘʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʘ ʦʭʦʨʦʥʦʶ ʟʝʤʝʣʴ ʟʜʽʡʩʥʶʻ 

ʧʣʘʥʦʚʽ ʪʘ ʧʦʟʘʧʣʘʥʦʚʽ ʧʝʨʝʚʽʨʢʠ, ʘ ʪʘʢʦʞ ʢʦʥʪʨʦʣʶʻ ʚʠʢʦʥʘʥʥʷ ʟʘʭʦʜʽʚ ʱʦʜʦ ʫʩʫʥʝʥʥʷ 

ʧʦʨʫʰʝʥʴ ʟʝʤʝʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ. ɼʝʨʞʘʚʥʠʤ ʽʥʩʧʝʢʪʦʨʦʤ ʟ ʢʦʥʪʨʦʣʶ ʟʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʘ ʦʭʦʨʦʥʦʶ ʟʝʤʝʣʴ ʤʦʞʝ ʙʫʪʠ ʛʨʦʤʘʜʷʥʠʥ ʋʢʨʘʾʥʠ, ʷʢʠʡ ʤʘʻ ʚʠʱʫ 

ʦʩʚʽʪʫ, ʩʪʘʞ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ ʩʬʝʨʽ ʟʝʤʣʝʫʩʪʨʦʶ ʪʘ/ʘʙʦ ʫ ʩʬʝʨʽ ʧʨʘʚʘ ʘʙʦ ʩʪʘʞ 

ʨʦʙʦʪʠ ʚ ʦʨʛʘʥʘʭ, ʱʦ ʟʜʽʡʩʥʶʶʪʴ ʜʝʨʞʘʚʥʠʡ ʥʘʛʣʷʜ (ʢʦʥʪʨʦʣʴ) ʫ ʩʬʝʨʽ ʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʥʝ ʤʝʥʰʝ ʦʜʥʦʛʦ ʨʦʢʫ. ʇʦʚʥʦʚʘʞʝʥʥʷ ʜʝʨʞʘʚʥʠʭ ʽʥʩʧʝʢʪʦʨʽʚ, ʦʧʠʩʘʥʽ ʫ 

ʩʪʘʪʪʽ 10 [1] (ʨʠʩ. 1). 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʝʨʝʚʽʨʢʠ ʜʝʨʞʘʚʥʠʡ ʽʥʩʧʝʢʪʦʨ ʩʢʣʘʜʘʻ ʘʢʪ ʧʝʨʝʚʽʨʢʠ, ʚ ʷʢʦʤʫ 

ʥʘʚʦʜʠʪʴʩʷ ʩʭʝʤʘʪʠʯʥʠʡ ʦʙʨʠʩ ʯʠ ʚʠʢʦʧʽʶʚʘʥʥʷ ʟ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʣʘʥʽʚ 

ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ʟ ʧʨʠʚôʷʟʢʦʶ ʜʦ ʤʽʩʮʝʚʦʩʪʽ ʪʘ ʟʘʟʥʘʯʝʥʥʷʤ ʩʫʤʽʞʥʠʭ 

ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʯʽʚ. ʅʘ ʧʣʘʥʽ-ʩʭʝʤʽ ʚʢʘʟʫʻʪʴʩʷ ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ʪʘ 

ʧʣʦʱʘ, ʥʘ ʷʢʽʡ ʚʠʷʚʣʝʥʦ ʧʦʨʫʰʝʥʥʷ (ʟʘʙʨʫʜʥʝʥʥʷ, ʩʘʤʦʚʽʣʴʥʝ ʟʘʡʥʷʪʪʷ, ʥʝʮʽʣʴʦʚʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ʪʦʱʦ). 

ɺʠʭʦʜʷʯʠ ʟ ʧʨʘʢʪʠʯʥʦʾ ʩʢʣʘʜʦʚʦʾ, ʤʦʞʥʘ ʩʬʦʨʤʫʣʶʚʘʪʠ ʪʠʧʦʚʽ ʧʨʘʚʦʧʦʨʫʰʝʥʥʷ 

ʟʝʤʝʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʚ ʤʝʞʘʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ:  

ï ʢʦʨʠʩʪʫʚʘʥʥʷ ʟʝʤʝʣʴʥʦʶ ʜʽʣʷʥʢʦʶ ʙʝʟ ʜʦʩʪʘʪʥʽʭ ʧʨʘʚʦʚʠʭ ʧʽʜʩʪʘʚ; 

ï ʟʘʙʨʫʜʥʝʥʥʷ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ; 

ï ʥʝʚʞʠʪʪʷ ʟʘʭʦʜʽʚ ʧʦ ʙʦʨʦʪʴʙʽ ʽʟ ʙʫʨôʷʥʘʤʠ. 

ɿ ʤʝʪʦʶ ʟʙʽʣʴʰʝʥʥʷ ʥʘʜʭʦʜʞʝʥʴ ʚʽʜ ʧʣʘʪʠ ʟʘ ʟʝʤʣʶ, ʟʘʭʠʩʪʫ ʤʘʡʥʦʚʠʭ ʧʨʘʚ ʦʨʛʘʥʫ 

ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʚʽʜ ʥʝʩʫʤʣʽʥʥʠʭ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʯʽʚ, ʥʝʜʦʧʫʱʝʥʥʷ 

ʙʝʟʦʧʣʘʪʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʢʦʤʫʥʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʚʪʨʘʪ ʙʶʜʞʝʪʫ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʛʨʦʤʘʜʠ, ʚʠʟʥʘʯʝʥʥʷ ʪʘ ʚʽʜʰʢʦʜʫʚʘʥʥʷ ʟʙʠʪʢʽʚ, ʦʨʛʘʥʠ 

ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʩʪʚʦʨʶʶʪʴ  ʢʦʤʽʩʽʶ ʟ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʫ ʟʙʠʪʢʽʚ [3]. 

ʈʦʟʨʘʭʫʥʦʢ ʨʦʟʤʽʨʫ ʟʙʠʪʢʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʧʽʜʩʪʘʚʽ ʘʢʪʫ, ʷʢʠʡ ʬʽʢʩʫʻ ʧʦʨʫʰʝʥʥʷ 

ʟʝʤʝʣʴʥʦʛʦ ʯʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʘʙʦ ʘʢʪʫ ʦʙʩʪʝʞʝʥʥʷ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ, ʚ 

ʷʢʦʤʫ ʟʘʟʥʘʯʘʶʪʴʩʷ: ʢʘʜʘʩʪʨʦʚʠʡ ʥʦʤʝʨ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ (ʫ ʨʘʟʽ ʥʘʷʚʥʦʩʪʽ), ʟʘʛʘʣʴʥʘ 

ʧʣʦʱʘ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ, ʮʽʣʴʦʚʝ ʧʨʠʟʥʘʯʝʥʥʷ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ʪʘ ʽʥʰʽ ʥʘʷʚʥʽ 



ʉɽʂʎɯʗ - ɻɽʆɼɽɿɯʗ ʊɸ ɿɽʄʃɽʋʉʊʈɯʁ 

ʄʘʪʝʨʽʘʣʠ ʍɯ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ  

çʄʆʃʆɼʔ: ʅɸʋʂɸ ʊɸ ɯʅʅʆɺɸʎɯɰè, 22-24 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. 
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ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ʪʘ ʦʙôʻʢʪʽʚ ʥʝʨʫʭʦʤʦʛʦ ʤʘʡʥʘ, ʷʢʽ ʥʘ ʥʽʡ 

ʨʦʟʤʽʱʫʶʪʴʩʷ, ʜʦʚʽʜʢʠ ʧʨʦ ʥʦʨʤʘʪʠʚʥʫ ʛʨʦʰʦʚʫ ʦʮʽʥʢʫ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ, ʜʦʚʽʜʢʠ ʧʨʦ 

ʩʧʣʘʪʫ ʟʝʤʝʣʴʥʦʛʦ ʧʦʜʘʪʢʫ ʘʙʦ ʦʨʝʥʜʥʦʾ ʧʣʘʪʠ ʟʘ ʟʝʤʣʶ, ʘ ʪʘʢʦʞ ʽʥʰʠʭ ʜʦʢʫʤʝʥʪʽʚ, 

ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʟôʷʩʫʚʘʥʥʷ ʦʙʩʪʘʚʠʥ ʟʘʧʦʜʽʷʥʠʭ ʟʙʠʪʢʽʚ. 

 

 
 

ʈʠʩʫʥʦʢ 1ï ʇʦʚʥʦʚʘʞʝʥʥʷ ʜʝʨʞʘʚʥʠʭ ʽʥʩʧʝʢʪʦʨʽʚ ʫ ʩʬʝʨʽ ʜʝʨʞʘʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʘ ʦʭʦʨʦʥʦʶ ʟʝʤʝʣʴ 

ʅʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʟʫ ʘʣʛʦʨʠʪʤʫ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʜʝʨʞʘʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʘ ʦʭʦʨʦʥʦʶ ʟʝʤʝʣʴ, ʜʣʷ ʦʨʛʘʥʽʚ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʪʨʝʙʘ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʦʩʥʦʚʥʦʶ ʚʠʤʦʛʦʶ ʜʣʷ ʷʢʽʩʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʜʝʨʞʘʚʥʦʛʦ ʥʘʛʣʷʜʫ ʫ ʤʝʞʘʭ 

ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʦʙʦʚôʷʟʢʦʚʦʶ ʫʤʦʚʦʶ ʻ ʤʦʥʽʪʦʨʠʥʛ ʟʝʤʝʣʴ. ʄʦʥʽʪʦʨʠʥʛ ʚʢʣʶʯʘʻ ʫ 

ʩʝʙʝ ʟʙʽʨ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʨʦʟʤʽʨʠ ʪʝʨʠʪʦʨʽʾ ʥʘʩʝʣʝʥʦʛʦ ʧʫʥʢʪʫ, ʢʽʣʴʢʽʩʪʴ ʟʝʤʣʝʚʣʘʩʥʠʢʽʚ 

ʪʘ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʯʽʚ, ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʩʪʘʥ ʟʝʤʝʣʴ. 

ɼʣʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʟʝʤʝʣʴʥʠʭ ʚʽʜʥʦʩʠʥ ʥʝʦʙʭʽʜʥʘ ʮʠʬʨʦʚʘ 

ʪʨʘʥʩʬʦʨʤʘʮʽʷ. ʅʘʨʘʟʽ ʤʘʻʤʦ ʚ ʋʢʨʘʾʥʽ ʧʨʦʻʢʪ ʫ ʩʬʝʨʽ ʛʝʦʜʝʟʽʾ, ʟʝʤʣʝʫʩʪʨʦʶ ʪʘ ʢʘʜʘʩʪʨʫ: 

çʎʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʟʝʤʝʣʴʥʠʭ ʚʽʜʥʦʩʠʥ, ʟʝʤʣʝʫʩʪʨʦʶ ʪʘ ʦʭʦʨʦʥʠ ʟʝʤʝʣʴ (ʝ-

ɿʝʤʣʷ)è, ʷʢʠʡ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʧʦʨʪʘʣʽ ɼʽʷ, ʨʦʟʨʦʙʣʝʥʠʤ ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʮʠʬʨʦʚʦʾ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʋʢʨʘʾʥʠ [4] ʫ ʨʦʟʜʽʣʽ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ. ɼʘʥʠʡ ʧʨʦʻʢʪ ʤʽʩʪʠʪʴ ʫ ʩʦʙʽ 

ʧʽʜʧʨʦʻʢʪ ʩʪʦʩʦʚʥʦ ʮʠʬʨʦʚʽʟʘʮʽʾ ʢʦʥʪʨʦʣʶ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʘ ʦʭʦʨʦʥʦʶ ʟʝʤʝʣʴ ʪʘ 

ʧʝʨʝʜʙʘʯʘʻ ʝʣʝʢʪʨʦʥʥʠʡ ʜʦʢʫʤʝʥʪʦʦʙʽʛ ʽʥʩʧʝʢʪʦʨʽʚ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʟʝʤʥʦʾ ʟʡʦʤʢʠ ʪʘ 

ʜʨʦʥʽʚ, ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʘʥʘʣʽʪʠʢʠ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 

1. ʇʨʦ ʦʭʦʨʦʥʫ ʟʝʤʝʣʴ: ɿʘʢʦʥ ʋʢʨʘʾʥʠ ʚʽʜ 19.06.2003 ʨ. ˉ 962-IV. ɼʘʪʘ ʦʥʦʚʣʝʥʥʷ: 

18.05.2023. URL:https://zakon.rada.gov.ua/laws/show/962-15#Text (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 

14.11.2023). 

2 ʇʨʦ ʜʝʨʞʘʚʥʠʡ ʢʦʥʪʨʦʣʴ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʘ ʦʭʦʨʦʥʦʶ ʟʝʤʝʣʴ: ɿʘʢʦʥ ʋʢʨʘʾʥʠ ʚʽʜ 

19.06.2003 ʨ. ˉ 963-IV. ɼʘʪʘ ʦʥʦʚʣʝʥʥʷ: 19.11.2022. 

URL:https://zakon.rada.gov.ua/laws/show/963-15#Text (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 14.11.2023). 

3 ʇʨʦ  ʢʦʤʽʩʽʶ ʟ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʫ ʟʙʠʪʢʽʚ, ʟʘʧʦʜʽʷʥʠʭ ɼʥʽʧʨʦʚʩʴʢʽʡ ʤʽʩʴʢʽʡ ʨʘʜʽ, 

ʚʣʘʩʥʠʢʘʤʠ ʟʝʤʣʽ ʪʘ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʯʘʤʠ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ: ʨʽʰʝʥʥʷ 

ʚʠʢʦʥʘʚʯʦʛʦ ʢʦʤʽʪʝʪʫ ɼʥʽʧʨʦʚʩʴʢʦʾ ʤʽʩʴʢʦʾ ʨʘʜʠ ʚʽʜ 18.04.2023ʨ. ˉ24-18/4 

URL:https://dniprorada.gov.ua/uk/Widgets/GetWidgetContent?url=/WebSolution2/wsGetTex

tPublicDocument?pID=589926&name=24-18/4 (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 14.11.2023). 

4 ʇʨʦʻʢʪʠ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ URL:https://plan2.diia.gov.ua/projects (ʜʘʪʘ 

ʟʚʝʨʥʝʥʥʷ: 14.11.2023).  

ɹʝʟʧʝʨʝʰʢʦʜʥʝ 
ʦʙʩʪʝʞʝʥʥʷ 

ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ 
ʶʨʠʜʠʯʥʠʭ ʪʘ 
ʬʽʟʠʯʥʠʭ ʦʩʽʙ, 
ʧʝʨʝʚʽʨʢʘ 
ʚʽʜʧʦʚʽʜʥʠʭ 
ʜʦʢʫʤʝʥʪʽʚ

ʉʢʣʘʜʘʥʥʷ ʘʢʪʽʚ ʧʝʨʝʚʽʨʦʢ 
(ʧʨʦʪʦʢʦʣʽʚ) ʧʨʦ 
ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ 

ʧʨʘʚʦʧʦʨʫʰʝʥʥʷ ʫ ʩʬʝʨʽ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʦʭʦʨʦʥʠ 
ʟʝʤʝʣʴ ʪʘ ʧʦʜʘʥʥʷ ʾʭ ʜʦ 
ʚʽʜʧʦʚʽʜʥʠʭ ʦʨʛʘʥʽʚ

ʅʘʜʘʥʥʷ ʦʙʦʚ'ʷʟʢʦʚʠʭ 
ʜʣʷ ʚʠʢʦʥʘʥʥʷ 
ʧʨʠʧʠʩʽʚ ʟ ʧʠʪʘʥʴ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ 
ʦʭʦʨʦʥʠ ʟʝʤʝʣʴ

ɿʚʝʨʥʝʥʥʷ ʟ ʧʦʟʦʚʦʤ ʜʦ 
ʩʫʜʫ ʟ ʤʝʪʦʶ 

ʚʽʜʰʢʦʜʫʚʘʥʥʷ ʚʪʨʘʪ ʘʙʦ 
ʧʝʨʝʜʘʚʘʪʠ ʜʦ ʦʨʛʘʥʽʚ 
ʧʨʦʢʫʨʘʪʫʨʠ ʤʘʪʝʨʽʘʣʠ ʟ 
ʦʟʥʘʢʘʤʠ ʢʨʠʤʽʥʘʣʴʥʦʛʦ 
ʧʨʘʚʦʧʦʨʫʰʝʥʥʷ
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ɹʫʙʥʦʚʘ ʆ.ɸ., ʩʪ.ʛʨ. 193ʤ-22ʟ-1 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ɺɯɼʄɯʅʅʆʉʊɯ ɻɽʆɼɽɿʀʏʅʀʍ ʈʆɹɯʊ ʇʈʀ ʈɽʂʋʃʔʊʀɺɸʎɯɰ ʊɸ 

ʈɽɺɯʊɸʃɯɿɸʎɯɰ ʊɽʈʀʊʆʈɯʁ ɻɯʈʅʀʏʆɼʆɹʋɺʅʀʍ ʇɯɼʇʈʀɭʄʉʊɺ 

 

ʈʝʚʽʪʘʣʽʟʘʮʽʷ ʚ ʋʢʨʘʾʥʽ ʻ ʜʦʩʪʘʪʥʴʦ ʥʦʚʠʤ ʧʨʦʮʝʩʦʤ, ʷʢʠʡ ʱʝ ʥʝ ʤʘʻ ʟʘʢʦʥʦʜʘʚʯʦʛʦ 

ʧʽʜʛʨʫʥʪʪʷ. ʅʘʪʦʤʽʩʪʴ ʨʝʚʽʪʘʣʽʟʘʮʽʷ ʜʦʩʪʘʪʥʴʦ ʨʦʟʚʠʥʫʪʘ ʚ ʩʚʽʪʽ.  

ʉʘʤ ʪʝʨʤʽʥ çʨʝʚʽʪʘʣʽʟʘʮʽʷè (ʚʽʜ ʣʘʪ. re ï ʚʽʜʥʦʚʣʝʥʥʷ, vita ï ʞʠʪʪʷ) ʪʨʘʢʪʫʻʪʴʩʷ ʷʢ 

ʧʨʦʮʝʩ ʚʽʜʨʦʜʞʝʥʥʷ, ʚʽʜʙʫʜʦʚʠ ʪʘ ʦʞʠʚʣʝʥʥʷ ʤʽʩʴʢʦʛʦ ʧʨʦʩʪʦʨʫ [1]. 

ʅʘʨʘʟʽ ʚ ʋʢʨʘʾʥʽ ʥʘʙʠʨʘʻ ʦʙʝʨʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʨʝʚʽʪʘʣʽʟʘʮʽʾ ʤʽʩʪ, ʽʩʪʦʨʠʯʥʠʭ 

ʙʫʜʽʚʝʣʴ, ʪʝʨʠʪʦʨʽʡ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ [2-5]. ʅʘʪʦʤʽʩʪʴ ʜʣʷ ʛʽʨʥʠʯʦʜʦʙʫʚʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ʥʘʡʯʘʩʪʽʰʝ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʥʫʚʘʪʠ ʨʝʢʫʣʴʪʠʚʘʮʽʶ. 

ʎʽ ʜʚʘ ʪʝʨʤʽʥʠ ʤʘʶʪʴ ʩʭʦʞʝ ʟʥʘʯʝʥʥʷ, ʧʨʦʪʝ ʨʝʟʫʣʴʪʘʪ ʾʭ ʨʝʘʣʽʟʘʮʽʾ ʨʽʟʥʠʡ. 

ʈʝʚʽʪʘʣʽʟʘʮʽʷ ʧʝʨʝʜʙʘʯʘʻ ʧʦʚʝʨʥʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʜʦ ʞʠʪʪʷ ʽʟ ʾʾ ʨʝʦʨʛʘʥʽʟʘʮʽʻʶ, ʟʤʽʥʝʥʥʷʤ 

ʥʘʧʨʷʤʢʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʪʝʨʠʪʦʨʽʷ ʚʩʝ ʦʜʥʦ ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʦʤʠʩʣʦʚʦʶ. 

ʈʝʢʫʣʴʪʠʚʘʮʽʷ ʥʘʚʧʘʢʠ ʧʝʨʝʜʙʘʯʘʻ ʚʽʜʥʦʚʣʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʜʦ ʧʝʨʚʠʥʥʦʛʦ, ʧʨʠʨʦʜʥʦʛʦ 

ʩʪʘʥʫ. 

ʆʩʢʽʣʴʢʠ ʩʘʤ ʧʨʦʮʝʩ ʨʝʚʽʪʘʣʽʟʘʮʽʾ ʛʽʨʥʠʯʦʜʦʙʫʚʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʚ ʋʢʨʘʾʥʽ ʱʝ ʥʝ 

ʥʘʙʫʚ ʟʘʢʦʥʦʜʘʚʯʦʛʦ ʟʘʢʨʽʧʣʝʥʥʷ, ʪʦ ʚʽʜʧʦʚʽʜʥʦ ʥʝ ʽʩʥʫʻ ʥʦʨʤ ʡʦʛʦ ʛʝʦʜʝʟʠʯʥʦʛʦ 

ʩʫʧʨʦʚʦʜʫ. ʊʦʞ ʧʠʪʘʥʥʷ ʩʢʣʘʜʫ ʪʘ ʪʦʯʥʦʩʪʽ ʛʝʦʜʝʟʠʯʥʠʭ ʨʦʙʽʪ ʧʨʠ ʨʝʚʽʪʘʣʽʟʘʮʽʾ 

ʪʝʨʠʪʦʨʽʡ ʛʽʨʥʠʯʦʜʦʙʫʚʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʻ ʘʢʪʫʘʣʴʥʠʤ. 

ʆʩʢʽʣʴʢʠ, ʷʢ ʧʦʢʘʟʘʥʦ ʚʠʱʝ, ʨʝʚʽʪʘʣʽʟʘʮʽʷ ʪʘ ʨʝʢʫʣʴʪʠʚʘʮʽʷ ʜʫʞʝ ʨʽʟʥʽ ʧʨʦʮʝʩʠ, 

ʚʽʜʧʦʚʽʜʥʦ ʛʝʦʜʝʟʠʯʥʽ ʨʦʙʦʪʠ ʧʨʠ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʪʘ ʨʝʚʽʪʘʣʽʟʘʮʽʾ ʪʝʨʠʪʦʨʽʡ 

ʛʽʨʥʠʯʦʜʦʙʫʚʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘʢʦʞ ʥʝʩʭʦʞʽ. ʉʢʣʘʜ ʛʝʦʜʝʟʠʯʥʠʭ ʨʦʙʽʪ ʧʨʠ 

ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʟʝʤʝʣʴ ʙʽʣʴʰ ʚʽʜʧʦʚʽʜʘʻ ʨʦʙʦʪʘʤ ʽʟ ʟʝʤʣʝʫʩʪʨʦʶ, ʘ ʧʨʠ ʨʝʚʽʪʘʣʽʟʘʮʽʾ ï 

ʛʝʦʜʝʟʠʯʥʠʤ ʨʦʙʦʪʘʤ ʚ ʙʫʜʽʚʥʠʮʪʚʽ. ʇʨʠ ʮʴʦʤʫ ʢʦʥʢʨʝʪʥʠʡ ʩʢʣʘʜ ʛʝʦʜʝʟʠʯʥʠʭ ʨʦʙʽʪ ʪʘ 

ʾʭ ʪʦʯʥʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʧʨʷʤʢʦʤ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʘʙʦ ʨʝʚʽʪʘʣʽʟʘʮʽʾ. 

ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʧʽʩʣʷ ʨʦʟʨʦʙʢʠ ʢʦʨʠʩʥʦʾ ʢʦʧʘʣʠʥʠ ʚʽʜʢʨʠʪʠʤ ʩʧʦʩʦʙʦʤ ʽʟ 

ʚʥʫʪʨʽʰʥʽʤ ʚʽʜʚʘʣʦʫʪʚʦʨʝʥʥʷʤ ʟʦʩʪʘʻʪʴʩʷ ʪʘʢ ʟʚʘʥʘ ʟʘʣʠʰʢʦʚʘ ʪʨʘʥʩʧʦʨʪʥʘ ʪʨʘʥʰʝʷ, ʪʦ 

ʚʦʥʘ ʤʦʞʝ ʙʫʪʠ ʨʝʢʫʣʴʪʠʚʦʚʘʥʘ ʘʙʦ ʨʝʚʽʪʘʣʽʟʦʚʘʥʘ.  

ʆʜʥʠʤ ʽʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʥʘʧʨʷʤʢʽʚ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʪʘʢʠʭ ʦʙôʻʢʪʽʚ ʻ 

ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʡ. ʇʝʨʝʜ ʧʨʦʚʝʜʝʥʥʷʤ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʧʨʦʚʦʜʠʪʴʩʷ 

ʛʽʨʥʠʯʦʪʝʭʥʽʯʥʠʡ ʝʪʘʧ ʽʟ ʟʘʧʦʚʥʝʥʥʷʤ ʚʠʨʦʙʣʝʥʦʛʦ ʧʨʦʩʪʦʨʫ ʧʦʨʦʜʘʤʠ ʘʙʦ ʚʽʜʭʦʜʘʤʠ 

ʚʠʨʦʙʥʠʮʪʚʘ. 

ʇʨʠ ʨʝʚʽʪʘʣʽʟʘʮʽʾ ʪʘʢʠʡ ʦʙôʻʢʪ ʤʦʞʣʠʚʦ ʨʝʦʨʛʘʥʽʟʫʚʘʪʠ ʚ ʻʤʥʽʩʪʴ ʭʚʦʩʪʦʩʭʦʚʠʱʝ. ɺ 

ʦʢʨʝʤʠʭ ʤʽʩʮʷʭ ʢʦʥʪʫʨʫ ʪʨʘʥʰʝʾ ʙʫʜʫʶʪʴʩʷ ʜʘʤʙʠ, ʚʣʘʰʪʦʚʫʻʪʴʩʷ ʜʨʝʥʘʞ, ʫʢʣʘʜʘʻʪʴʩʷ 

ʝʢʨʘʥ, ʩʠʩʪʝʤʘ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʪʦʱʦ. 

ʅʘ ʨʠʩʫʥʢʫ 1 ʥʘʚʝʜʝʥʦ ʧʦʨʽʚʥʷʥʥʷ ʛʝʦʜʝʟʠʯʥʠʭ ʨʦʙʽʪ ʜʣʷ ʚʘʨʽʘʥʪʽʚ 

ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʪʘ ʨʝʦʨʛʘʥʽʟʘʮʽʾ ʚ ʭʚʦʩʪʦʩʭʦʚʠʱʝ ʟʘʣʠʰʢʦʚʦʾ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʪʨʘʥʰʝʾ [6-7]. 

ʗʢ ʚʠʜʥʦ ʽʟ ʨʠʩʫʥʢʫ 1 ʧʨʠ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʪʘ ʨʝʚʽʪʘʣʽʟʘʮʽʾ ʥʝ ʪʽʣʴʢʠ ʨʽʟʥʽ ʚʠʜʠ ʨʦʙʽʪ, 

ʘʣʝ ʽ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʾʭ ʢʽʣʴʢʽʩʪʴ. ɺʽʜʧʦʚʽʜʥʦ ʪʨʠʚʘʣʽʩʪʴ ʚ ʯʘʩʽ ʪʘ ʪʨʫʜʦʚʠʪʨʘʪʠ ʥʘ ʮʽ ʨʦʙʦʪʠ 

ʪʘʢʦʞ ʙʫʜʫʪʴ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʪʠʩʴ. 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʪʦʯʥʦʩʪʽ ʨʦʙʽʪ, ʪʦ ʜʦ ʛʝʦʜʝʟʠʯʥʠʭ ʨʦʙʽʪ ʧʨʠ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʪʦʯʥʽʩʪʴ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʤʘʩʰʪʘʙʦʤ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʧʣʘʥʫ [7], ʘ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʢʦʦʨʜʠʥʘʪ ʢʫʪʦʚʠʭ 

ʪʦʯʦʢ ï ʤʽʩʮʝʨʦʟʪʘʰʫʚʘʥʥʷʤ ʦʙôʻʢʪʫ [8]. 

ʅʘʪʦʤʽʩʪʴ ʧʨʠ ʨʝʚʽʪʘʣʽʟʘʮʽʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʪʨʘʥʰʝʾ ʜʦ ʪʦʯʥʦʩʪʽ ʛʝʦʜʝʟʠʯʥʠʭ ʨʦʙʽʪ 

ʙʽʣʴʰ ʚʠʩʦʢʽ ʚʠʤʦʛʠ, ʷʢʽ ʥʦʨʤʦʚʘʥʽ ʥʝ ʪʽʣʴʢʠ ʤʘʨʢʰʝʡʜʝʨʩʴʢʦʶ ʽʥʩʪʨʫʢʮʽʻʶ [7], ʘʣʝ ʡ 

ʙʫʜʽʚʝʣʴʥʠʤʠ ʥʦʨʤʘʤʠ [9]. 
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CREATION OF A THREE -DIMENSIONAL POINT CLOUD MODEL OF THE 

RESIDENTIAL COMPLEX "OZERA JOZEFA"  

 

Geodetic works were carried out at the address Hordynskykh 15ʘ Street, in the city of Lviv. 

The residential complex "Ozera Jozefa" is an upscale, club-type building situated in a cozy 

green corner of Lviv, near the Piskovi Ozera Park. The building has 6 floors and an underground 

parking facility, accommodating only 20 apartments. The construction technology is based on 

monolithic-frame construction. 

The building is equipped with a modern ventilated facade system, the main advantage of 

which is the free circulation of air between the facing and the wall. This allows for the efficient 

removal of moisture and condensation from the facade structure. Additional insulation is 

provided by a layer of mineral wool. This system helps to retain heat in the rooms during winter 

and prevent wall overheating in the summer. Additionally, it offers high sound insulation. To 

develop the facade, windows, and door openings, it is necessary to create a point cloud 3D 

model of the structure. 

For the control and transformation of 

the 3D model into the construction 

coordinate system, special marks are 

affixed to the facade of the building, as 

indicated in Figure 1 by black and red 

circles. The red circles denote the 

reference marks. Using the Trimble M3 

electronic theodolite and geodetic reverse 

sighting, the coordinates of the control 

marks were determined in the construction 

site coordinate system. 

 
Figure 1 ï Scheme of Control Point 

Reference 

The next step involved conducting observations with the terrestrial laser scanner Leica 

ScanStation C10, following the methodology outlined in [ʆʰʠʙʢʘ! ʀʩʪʦʯʥʠʢ ʩʩʳʣʢʠ ʥʝ 

ʥʘʡʜʝʥ.]. The layout of the scanning stations is illustrated in Figure 2. 

 

   
ʘ    b    c 

Figure 2 ï a ï Scheme of the laser scanning network (orthogonal projection), b ī Scheme 

of the laser scanning network (perspective projection), c ï View of the scanning station 

placement in Leica REGISTER 360 software 

3D scanning of facades is a modern method for conducting coordinate measurements and 

acquiring data to construct three-dimensional digital models of objects. The scanning network 

consisted of 28 stations, ensuring the representation of all necessary structural elements of the 

building, as well as providing efficiency and cost-effectiveness in the conducted work. The 


