


 

 

 

ʈʝʜʘʢʮʽʡʥʘ ʢʦʣʝʛʽʷ: ʇʘʚʣʠʯʝʥʢʦ ɸ.ɺ., ʜ.ʪ.ʥ., ʧʨʦʬ., ʧʝʨʰʠʡ 

ʧʨʦʨʝʢʪʦʨ ʅʊʋ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʅʽʢʽʪʝʥʢʦ ɯ.ʉ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, 

ʧʨʦʨʝʢʪʦʨ ʟ ʥʘʫʢʠ ʅʊʋ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʆʣʽʰʝʚʩʴʢʠʡ ɯ.ɻ., 

ʘʩʧʽʨʘʥʪ ʪʘ ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʙʝʟʧʝʢʠ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ, 

ʛʦʣʦʚʘ ʈʘʜʠ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ ʅʊʋ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʐʝʜʣʦʚʩʴʢʘ 

ʗ.ɯ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʢʦʤʧ'ʶʪʝʨʥʦʾ 

ʽʥʞʝʥʝʨʽʾ, ʟʘʩʪʫʧʥʠʢ ʛʦʣʦʚʠ ʈʘʜʠ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ ʈʄɺ ʅʊʋ çɼʥʽʧʨʦʚʩʴʢʘ 

ʧʦʣʽʪʝʭʥʽʢʘè. ɼʝʨʝʚʷʛʽʥʘ ʅ.ɯ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʛʽʜʨʦʛʝʦʣʦʛʽʾ ʪʘ 

ʽʥʞʝʥʝʨʥʦʾ ʛʝʦʣʦʛʽʾ. ʆʥʠʱʝʥʢʦ ʉ.ɺ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʤʝʭʘʥʽʯʥʦʾ ʪʘ 

ʙʽʦʤʝʜʠʯʥʦʾ ʽʥʞʝʥʝʨʽʾ, ʛʦʣʦʚʘ ʈʄɺ ʤʝʭʘʥʽʢʦʤʘʰʠʥʦʙʫʜʽʚʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

 

ʄʦʣʦʜʴ: ʥʘʫʢʘ ʪʘ ʽʥʥʦʚʘʮʽʾ: ʤʘʪʝʨʽʘʣʠ ʍ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-

ʪʝʭʥʽʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ, ɼʥʽʧʨʦ, 

23ï25 ʣʠʩʪʦʧʘʜʘ 2022 ʨʦʢʫ / ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè ï ɼʥʽʧʨʦ : ʅʊʋ çɼʇè, 2022 ï 567 ʩ. 

 

ʈʦʟʛʣʷʜʘʶʪʴʩʷ ʘʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʩʫʯʘʩʥʦʾ ʤʦʣʦʜʽʞʥʦʾ ʥʘʫʢʠ ʪʘ 

ʽʥʥʦʚʘʮʽʡ ʪʘ ʰʣʷʭʠ ʾʭʥʴʦʛʦ ʚʠʨʽʰʝʥʥʷ. ɺʠʩʚʽʪʣʝʥʦ ʧʨʦʙʣʝʤʥʽ ʘʩʧʝʢʪʠ 

ʤʽʩʴʢʦʛʦ, ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʪʘ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʫ ʛʘʣʫʟʷʭ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʙʝʟʧʝʢʠ ʧʨʘʮʽ,  ʙʫʜʽʚʥʠʮʪʚʘ, ʛʝʦʪʝʭʥʽʢʠ ʪʘ 

ʛʝʦʤʝʭʘʥʽʢʠ, ʛʝʦʜʝʟʽʾ ʪʘ ʟʝʤʣʝʫʩʪʨʽʶ, ʛʽʨʥʠʯʦʾ ʤʝʭʘʥʽʢʠ, ʛʽʨʥʠʯʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʛʝʦʽʥʞʝʥʝʨʽʾ, ʛʫʤʘʥʽʪʘʨʥʠʭ ʧʨʦʙʣʝʤ ʦʩʚʽʪʠ, ʝʢʦʣʦʛʽʯʥʠʭ 

ʧʨʦʙʣʝʤ, ʝʢʦʥʦʤʽʢʠ ʽ ʫʧʨʘʚʣʽʥʥʷ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʠ, 

ʝʣʝʢʪʨʦʪʝʭʥʽʢʠ ʪʘ ʝʣʝʢʪʨʦʤʝʭʘʥʽʢʠ, ʽʥʞʠʥʽʨʠʥʛʫ ʽ ʜʠʟʘʡʥʫ ʚ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ, ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʾ, ʥʘʫʢ ʧʨʦ 

ʟʝʤʣʶ, ʢʽʙʝʨʬʽʟʠʯʥʠʭ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ, 

ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ ʪʘ ʪʝʭʥʽʯʥʦʾ ʝʩʪʝʪʠʢʠ, ʧʨʘʚʘ, ʧʫʙʣʽʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʪʘ 

ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ, ʪʝʭʥʦʣʦʛʽʡ ʚʠʜʦʙʫʪʢʫ, ʧʝʨʝʨʦʙʢʠ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 

ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ, ʪʝʭʥʦʣʦʛʽʡ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ, ʭʽʤʽʯʥʠʭ, ʙʽʦʭʽʤʽʯʥʠʭ ʪʘ 

ʤʝʜʠʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

 

 

 

 

É ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ  

çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, 2022 



 

 

ʆʈɻɸʅɯɿɸʎɯʁʅʀʁ ʂʆʄɯʊɽʊ: 

ɻʦʣʦʚʘ:  

ʇʘʚʣʠʯʝʥʢʦ ɸʨʪʝʤ ɺʦʣʦʜʠʤʠʨʦʚʠʯ, ʜ.ʪ.ʥ., ʧʨʦʬ., ʧʝʨʰʠʡ ʧʨʦʨʝʢʪʦʨ ʅʊʋ 

çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

 

ɿʘʩʪʫʧʥʠʢ ʛʦʣʦʚʠ: 

ʅʽʢʽʪʝʥʢʦ ɯʛʦʨ ʉʚʷʪʦʩʣʘʚʦʚʠʯ, ʢ.ʪ.ʥ., ʜʦʮ., ʧʨʦʨʝʢʪʦʨ ʟ ʥʘʫʢʠ ʅʊʋ 

çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

 

ɺʽʜʧʦʚʽʜʘʣʴʥʠʡ ʩʝʢʨʝʪʘʨ: 

ʆʣʽʰʝʚʩʴʢʠʡ ɯʣʣʷ ɻʝʥʥʘʜʽʡʦʚʠʯ, ʘʩʧʽʨʘʥʪ ʪʘ ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʙʝʟʧʝʢʠ 

ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ, ʛʦʣʦʚʘ ʈʘʜʠ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ ʅʊʋ 

çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

 

ʉʢʣʘʜ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʢʦʤʽʪʝʪʫ: 

ʐʝʜʣʦʚʩʴʢʘ ʗʥʘ ɯʛʦʨʽʚʥʘ ï ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʽʥʞʝʥʝʨʽʾ, ɿʘʩʪʫʧʥʠʢ ʛʦʣʦʚʠ ʈʘʜʠ ʤʦʣʦʜʠʭ 

ʚʯʝʥʠʭ. 

ɼʝʨʝʚʷʛʽʥʘ ʅʘʪʘʣʽʷ ɯʚʘʥʽʚʥʘ ï ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʛʽʜʨʦʛʝʦʣʦʛʽʾ ʪʘ 

ʽʥʞʝʥʝʨʥʦʾ ʛʝʦʣʦʛʽʾ. ɻʦʣʦʚʘ ɻʆ çʈʘʜʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ 

ʦʙʣʘʩʪʽè. 

ʃʷʙʘʛʦʚʘ ʊʝʪʷʥʘ ɺʘʣʝʨʽʾʚʥʘ ï ʘʩʧʽʨʘʥʪ ʢʘʬʝʜʨʠ ʝʣʝʢʪʨʦʪʝʭʥʽʢʠ, 

ʛʦʣʦʚʘ ʈʄɺ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ. 

ʆʥʠʱʝʥʢʦ ʉʝʨʛʽʡ ɺʘʣʝʨʽʡʦʚʠʯ ï ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʤʝʭʘʥʽʯʥʦʾ ʪʘ 

ʙʽʦʤʝʜʠʯʥʦʾ ʽʥʞʝʥʝʨʽʾ, ʛʦʣʦʚʘ ʈʄɺ ʤʝʭʘʥʽʢʦʤʘʰʠʥʦʙʫʜʽʚʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ. 

 

ʈʦʙʦʪʠ ʜʨʫʢʫʶʪʴʩʷ ʚ ʘʚʪʦʨʩʴʢʽʡ ʨʝʜʘʢʮʽʾ. ʈʝʜʘʢʮʽʡʥʘ ʢʦʣʝʛʽʷ ʥʝ ʥʝʩʝ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ ʥʘʚʝʜʝʥʘ ʚ ʨʦʙʦʪʘʭ, ʪʘ 

ʟʘʣʠʰʘʻ ʟʘ ʩʦʙʦʶ ʧʨʘʚʦ ʥʝ ʧʦʛʦʜʞʫʚʘʪʠʩʷ ʟ ʜʫʤʢʘʤʠ ʘʚʪʦʨʽʚ ʥʘ ʨʦʟʛʣʷʥʫʪʽ 

ʧʠʪʘʥʥʷ.  



 

 

 

 

 

 

 

 

 

 

 

 

 

ʉʝʢʮʽʷ 1 ï ʊʝʭʥʦʣʦʛʽʾ ʚʠʜʦʙʫʪʢʫ, ʧʝʨʝʨʦʙʢʠ 

ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ 



ʉʝʢʮʽʷ 1 ï ʊʝʭʥʦʣʦʛʽʾ ʚʠʜʦʙʫʪʢʫ, ʧʝʨʝʨʦʙʢʠ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ  

ʄʘʪʝʨʽʘʣʠ X ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çʄʦʣʦʜʴ: ʥʘʫʢʘ ʪʘ ʽʥʥʦʚʘʮʽʾè 

5 

ɸʩʢʝʨʦʚ ɯ.ʂ., ʩʪʫʜʝʥʪ ʛʨ. 185-19-1 ɻʈʌ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɯʛʥʘʪʦʚ ɸ.ʆ., ʢ.ʪ.ʥ., ʜʦʮ. ʢʘʬʝʜʨʠ ʅɻɯɹ 

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

 

ʇʆʈɯɺʅʗʃʔʅɯ ʆʎɯʅʂʀ ɻɯɼʈʆʋɼɸʈʅʆɻʆ ʉʇʆʉʆɹʋ ɹʋʈɯʅʅʗ 

ʉɺɽʈɼʃʆɺʀʅ 

 

ɹʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʻ ʧʨʦʚʽʜʥʠʤ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʮʠʢʣʦʤ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ 

ʧʦʰʫʢʦʚʽ ʪʘ ʛʽʨʥʠʯʽ ʨʦʙʦʪʠ ʚ ʤʝʞʘʭ ʨʽʟʥʠʭ ʨʦʜʦʚʠʱ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ. ɹʝʟ ʪʝʭʥʦʣʦʛʽʡ 

ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʥʝʤʦʞʣʠʚʽ ʯʠʩʣʝʥʥʽ ʨʦʙʦʪʠ ʟ ʙʫʜʽʚʥʠʮʪʚʘ ʩʧʦʨʫʜ ʨʽʟʥʦʛʦ 

ʧʨʦʤʠʩʣʦʚʦʛʦ ʪʘ ʮʠʚʽʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʩʚʝʨʜʣʦʚʠʥʠ 

ʩʧʦʨʫʜʞʫʶʪʴʩʷ ʚ ʧʦʨʦʜʘʭ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʩʚʦʾʤʠ ʤʝʭʘʥʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ; 

ʢʨʽʤ ʪʦʛʦ, ʮʽ ʩʚʝʨʜʣʦʚʠʥʠ ʩʠʣʴʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʛʣʠʙʠʥʦʶ. ʎʝ ʻ ʧʨʠʯʠʥʘʤʠ ʪʦʛʦ, ʱʦ 

ʪʝʨʤʽʥʠ ʙʫʜʽʚʥʠʮʪʚʘ ʙʽʣʴʰʦʩʪʽ ʩʚʝʨʜʣʦʚʠʥ ʻ ʜʦʩʠʪʴ ʪʨʠʚʘʣʠʤʠ; ʦʩʪʘʥʥʻ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʥʘʯʥʦʛʦ ʫʧʦʚʽʣʴʥʝʥʥʷ ʟʘʚʝʨʰʝʥʥʷ ʚʢʘʟʘʥʠʭ ʨʘʥʽʰʝ ʨʦʙʽʪ [1]. 

ʆʪʞʝ, ʧʦʩʪʘʻ ʘʢʪʫʘʣʴʥʘ ʧʨʦʙʣʝʤʘ ʧʨʠʩʢʦʨʝʥʥʷ ʧʨʦʮʝʩʽʚ ʧʦʨʦʜʦʨʫʡʥʫʚʘʥʥʷ ʥʘ 

ʚʠʙʦʾ ʩʚʝʨʜʣʦʚʠʥʠ. ʆʩʪʘʥʥʻ ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʰʣʷʭʦʤ ʧʨʠʢʣʘʜʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ 

ʜʠʥʘʤʽʯʥʠʭ ʟʫʩʠʣʴ ʜʦ ʧʦʨʦʜʦʨʫʡʥʽʚʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ. ʊʘʢʠʡ ʩʧʦʩʽʙ ʤʦʞʥʘ ʨʝʘʣʽʟʫʚʘʪʠ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʚʠʙʽʡʥʠʭ ʫʜʘʨʥʠʭ ʤʘʰʠʥ ï ʛʽʜʨʘʚʣʽʯʥʠʭ ʽ ʧʥʝʚʤʘʪʠʯʥʠʭ 

ʫʜʘʨʥʠʢʽʚ. ɰʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʨʠʷʻ ʟʥʘʯʥʦʤʫ ʟʨʦʩʪʘʥʥʶ ʤʝʭʘʥʽʯʥʦʾ ʰʚʠʜʢʦʩʪʽ ʙʫʨʽʥʥʷ, 

ʱʦ ʥʘʦʯʥʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʧʨʘʢʪʠʯʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ. ʎʝ ʧʦʚ'ʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʚ 

ʧʨʠʚʠʙʽʡʥʦʤʫ ʤʘʩʠʚʽ ʧʦʨʽʜ ʫʪʚʦʨʶʻʪʴʩʷ ʷʚʠʱʝ ʚʠʥʠʢʥʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʾ 

ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ, ʷʢʝ ʩʧʨʠʷʻ ʡʦʛʦ ʰʚʠʜʢʦʤʫ ʨʫʡʥʫʚʘʥʥʶ. ʂʨʽʤ ʪʦʛʦ, ʽʩʥʫʶʪʴ ʧʝʚʥʽ 

ʩʧʦʩʦʙʠ ʜʦʜʘʪʢʦʚʦʛʦ ʧʦʩʠʣʝʥʥʷ ʨʫʡʥʽʚʥʦʛʦ ʝʬʝʢʪʫ ʟʘ ʨʘʭʫʥʦʢ ʩʧʝʮʽʘʣʴʥʠʭ ʩʢʣʘʜʽʚ 

ʧʨʦʤʠʚʘʣʴʥʠʭ ʨʽʜʠʥ [2]. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʫʜʘʨʥʠʭ ʧʨʠʩʪʨʦʾʚ ʜʦʟʚʦʣʷʻ ʚʢʣʶʯʘʪʠ ʜʦ ʚʠʙʽʡʥʠʭ ʢʦʤʧʦʥʦʚʦʢ 

ʪʚʝʨʜʦʩʧʣʘʚʥʠʡ ʙʫʨʦʚʠʡ ʽʥʩʪʨʫʤʝʥʪ, ʜʦʩʠʪʴ ʜʝʰʝʚʠʡ ʽ ʚʽʜʥʦʩʥʦ ʧʨʦʩʪʠʡ ʟʘ ʩʚʦʻʶ 

ʢʦʥʩʪʨʫʢʮʽʻʶ. ʁʦʛʦ ʨʦʙʦʪʘ ʤʦʞʣʠʚʘ ʥʘʚʽʪʴ ʫ ʪʘʢʠʭ ʪʚʝʨʜʠʭ ʧʦʨʦʜʘʭ, ʜʝ ʜʣʷ ʪʝʭʥʽʢʠ 

ʦʙʝʨʪʘʣʴʥʦʛʦ ʙʫʨʽʥʥʷ ʧʦʪʨʽʙʝʥ ʜʦʨʦʛʠʡ ʘʣʤʘʟʥʠʡ (ʘʙʦ ʧʦʜʽʙʥʠʡ) ʽʥʩʪʨʫʤʝʥʪ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʨʝʪʝʣʴʥʠʭ ʘʥʘʣʽʪʠʯʥʠʭ ʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘ ʫʯʘʩʪʶ ʘʚʪʦʨʘ, 

ʨʦʟʨʦʙʣʝʥʦ ʢʦʤʧʣʝʢʩ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʠʭ ʛʽʜʨʦʫʜʘʨʥʠʢʽʚ, ʘ ʪʘʢʦʞ ʽʥʥʦʚʘʮʽʡʥʫ ʤʝʪʦʜʠʢʫ 

ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʆʩʦʙʣʠʚʽʩʪʶ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʤʘʰʠʥ ʻ ʪʝ, ʱʦ ʾʭ ʢʦʥʩʪʨʫʢʮʽʷ ʜʦʩʠʪʴ 

ʩʧʨʦʱʝʥʘ ʟ ʚʠʢʣʶʯʝʥʥʷʤ ʚʫʟʣʽʚ, ʷʢʽ ʩʠʣʴʥʦ ʟʥʦʰʫʶʪʴʩʷ, ʟ ʧʦʚʥʠʤ ʟʙʝʨʝʞʝʥʥʷʤ ʫʩʽʭ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɻʽʜʨʘʚʣʽʯʥʽ ʫʜʘʨʥʠʢʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʯʽʪʢʽʩʪʴ ʽ 

ʧʦʩʪʽʡʥʽʩʪʴ ʢʦʞʥʦʾ ʦʢʨʝʤʦʾ ʬʘʟʠ ʬʦʨʤʫʚʘʥʥʷ ʫʜʘʨʥʦʛʦ ʽʤʧʫʣʴʩʫ, ʘ ʪʘʢʦʞ ʾʭ 

ʩʪʘʙʽʣʴʥʽʩʪʴ ʽ ʢʝʨʦʚʘʥʽʩʪʴ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʦʤʠʚʘʣʴʥʦʾ ʨʽʜʠʥʠ. ɺʦʥʠ 

ʩʧʨʠʷʶʪʴ ʷʢ ʧʦʟʠʪʠʚʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ ʨʽʟʥʠʮʽ ʪʠʩʢʫ ʚ ʮʠʨʢʫʣʷʮʽʡʥʽʡ ʩʠʩʪʝʤʽ 

ʩʚʝʨʜʣʦʚʠʥʠ, ʪʘʢ ʽ ʟʥʘʯʥʦʤʫ ʟʤʝʥʰʝʥʥʶ ʩʧʦʞʠʚʘʥʥʷ ʛʽʜʨʘʚʣʽʯʥʦʾ ʝʥʝʨʛʽʾ ʜʣʷ 

ʛʝʥʝʨʫʚʘʥʥʷ ʫʜʘʨʥʠʭ ʽʤʧʫʣʴʩʽʚ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʥʘʷʚʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʛʽʜʨʘʚʣʽʯʥʽ 

ʫʜʘʨʥʠʢʠ ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʩʪʝ ʙʝʟʧʝʨʝʨʚʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʾʭ ʟ ʧʦʚʝʨʭʥʽ. ɯʩʥʫʻ ʪʘʢʦʞ 

ʜʦʜʘʪʢʦʚʠʡ ʬʘʢʪʦʨ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʢʘʟʘʥʠʭ ʛʽʜʨʘʚʣʽʯʥʠʭ ʤʘʰʠʥ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʥʝʦʙʭʽʜʥʦʛʦ ʫʩʫʥʝʥʥʷ ʫʩʢʣʘʜʥʝʥʴ ʽ ʘʚʘʨʽʡ ʫ ʩʚʝʨʜʣʦʚʠʥʽ, ʱʦ ʚʠʤʘʛʘʻ ʥʘʷʚʥʦʩʪʽ ʜʞʝʨʝʣʘ 

ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʢʦʣʠʚʘʥʴ ʽ ʫʜʘʨʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. ɿʘʟʥʘʯʝʥʝ ʜʘʻ ʟʤʦʛʫ ʟʥʘʯʥʦ 

ʨʦʟʰʠʨʠʪʠ ʩʧʝʢʪʨ ʤʦʞʣʠʚʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʩʦʙʽʚ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʪʝʭʥʽʢʦ-

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʭʝʤ ʚʠʙʽʡʥʠʭ ʢʦʤʧʦʥʫʚʘʥʴ ʢʦʣʦʥʢʦʚʦʛʦ (ʪʚʝʨʜʦʩʧʣʘʚʥʦʛʦ ʪʘ 

ʘʣʤʘʟʥʦʛʦ) ʪʘ ʙʝʟʢʝʨʥʦʚʦʛʦ ʙʫʨʽʥʥʷ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʚʠʢʦʥʘʥʥʷ ʙʫʨʦʚʠʭ ʨʦʙʽʪ ʟʘʟʥʘʻ 

ʧʝʚʥʦʾ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ; ʢʨʽʤ ʪʦʛʦ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʤʝʭʘʥʽʯʥʘ ʽ ʨʝʡʩʦʚʘ ʰʚʠʜʢʽʩʪʴ ʨʘʟʦʤ ʽʟ 

ʟʥʠʞʝʥʥʷʤ ʘʤʦʨʪʠʟʘʮʽʾ ʩʘʤʠʭ ʛʽʜʨʘʚʣʽʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʽ ʙʫʨʠʣʴʥʠʭ ʪʨʫʙ [3]. 

ʆʩʥʦʚʥʫ ʜʝʪʘʣʴ ʛʽʜʨʦʫʜʘʨʥʠʢʘ, ʷʢʘ ʥʘʥʦʩʠʪʴ ʫʜʘʨʠ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʜʣʷ 

ʨʫʡʥʫʚʘʥʥʷ ʛʽʨʩʴʢʦʾ ʧʦʨʦʜʠ, ʥʘʟʠʚʘʻʪʴʩʷ ʙʦʡʢʦʤ ʘʙʦ ʤʦʣʦʪʢʦʤ, ʘ ʜʝʪʘʣʴ ʛʽʜʨʦʫʜʘʨʥʠʢʘ, 

ʷʢʘ ʟʘʟʥʘʻ ʫʜʘʨʫ ʤʦʣʦʪʢʘ ï ʢʦʚʘʜʣʦʤ. ʂʣʘʧʘʥ ʛʽʜʨʦʫʜʘʨʥʠʢʘ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʧʝʨʝʢʨʠʪʪʷ ʧʦʪʦʢʫ ʧʨʦʤʠʚʘʣʴʥʦʾ ʨʽʜʠʥʠ ʽʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʫʜʘʨʫ. 



ʉʝʢʮʽʷ 1 ï ʊʝʭʥʦʣʦʛʽʾ ʚʠʜʦʙʫʪʢʫ, ʧʝʨʝʨʦʙʢʠ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ  

ʄʘʪʝʨʽʘʣʠ X ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çʄʦʣʦʜʴ: ʥʘʫʢʘ ʪʘ ʽʥʥʦʚʘʮʽʾè 
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ʇʝʨʝʧʘʜ ʪʠʩʢʫ, ʱʦ ʚʠʥʠʢ ʧʨʠ ʟʘʢʨʠʪʪʽ ʢʣʘʧʘʥʘ (ʚʠʥʠʢʥʝʥʥʽ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʫʜʘʨʫ), 

ʩʧʨʠʡʤʘʻʪʴʩʷ ʧʦʨʰʥʝʤ ʛʽʜʨʦʫʜʘʨʥʠʢʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʝʣʠʯʠʥʘ ʭʦʜʫ ʤʦʣʦʪʢʘ ʩʫʪʪʻʚʦ 

ʚʧʣʠʚʘʻ ʥʘ ʯʘʩʪʦʪʫ ʛʽʜʨʦʫʜʘʨʥʠʢʘ, ʰʚʠʜʢʽʩʪʴ ʤʦʣʦʪʢʘ ʚʽʜ ʚʝʣʠʯʠʥʠ ʡʦʛʦ ʭʦʜʫ ʟʘʣʝʞʠʪʴ 

ʣʠʰʝ ʜʦ ʧʝʚʥʦʾ ʤʝʞʽ. ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʚʠʪʨʘʪʠ ʨʽʜʠʥʠ ʟʨʦʩʪʘʥʥʷ ʯʘʩʪʦʪʠ ʛʽʜʨʦʫʜʘʨʥʠʢʘ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʟʘ ʨʘʭʫʥʦʢ ʩʢʦʨʦʯʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ. 

ɺʘʞʣʠʚʠʤ ʧʘʨʘʤʝʪʨʦʤ, ʷʢ ʧʦʢʘʟʘʣʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʻ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʨʦʙʦʯʠʭ ʧʣʦʱ ʤʦʣʦʪʢʘ, ʱʦ ʚʠʟʥʘʯʘʻ ʚʘʛʫ ʤʦʣʦʪʢʘ ʪʘ ʨʦʟʤʽʨ ʜʨʦʩʝʣʷ. 

ʈʦʙʦʯʠʡ ʮʠʢʣ ʛʽʜʨʦʫʜʘʨʥʠʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʝʪʘʧʽʚ: ʩʧʽʣʴʥʠʡ ʭʽʜ ʤʦʣʦʪʢʘ ʪʘ 

ʢʣʘʧʘʥʘ ʧʽʜ ʜʽʻʶ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʫʜʘʨʫ ʜʦ ʚʽʜʩʽʯʝʥʥʷ ʢʣʘʧʘʥʘ ʦʙʤʝʞʫʚʘʯʝʤ; ʚʽʣʴʥʠʡ ʭʽʜ 

ʤʦʣʦʪʢʘ ʪʘ ʫʜʘʨ ʧʦ ʢʦʚʘʜʣʫ; ʭʦʣʦʩʪʠʡ ʭʽʜ ʤʦʣʦʪʢʘ. 

ɺʝʣʠʯʠʥʘ ʭʦʜʫ ʤʦʣʦʪʢʘ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʯʘʩʪʦʪʫ ʛʽʜʨʦʫʜʘʨʥʠʢʘ; ʰʚʠʜʢʽʩʪʴ 

ʤʦʣʦʪʢʘ ʚʽʜ ʚʝʣʠʯʠʥʠ ʡʦʛʦ ʭʦʜʫ ʟʘʣʝʞʠʪʴ ʣʠʰʝ ʜʦ ʧʝʚʥʦʾ ʤʝʞʽ. ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ 

ʚʠʪʨʘʪʠ ʨʽʜʠʥʠ ʟʨʦʩʪʘʥʥʷ ʯʘʩʪʦʪʠ ʛʽʜʨʦʫʜʘʨʥʠʢʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʟʘ ʨʘʭʫʥʦʢ 

ʩʢʦʨʦʯʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ. 

ʈʦʟʛʣʷʜ ʩʠʩʪʝʤʠ ʛʽʜʨʦʫʜʘʨʥʠʢʘ ʧʦʢʘʟʫʻ, ʱʦ ʚʦʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ 

ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʠʭ ʣʘʥʦʢ: ʛʽʜʨʘʚʣʽʯʥʦʾ ʯʘʩʪʠʥʠ ï ʭʚʠʣʝʚʦʜʫ (ʢʦʣʦʥʘ ʙʫʨʠʣʴʥʠʭ ʪʨʫʙ ʽ 

ʟʘʪʨʫʙʥʠʡ ʧʨʦʩʪʽʨ ʩʚʝʨʜʣʦʚʠʥʠ); ʢʦʣʠʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʟʜʽʡʩʥʶʻ ʨʝʣʘʢʩʘʮʽʡʥʽ 

ʘʚʪʦʢʦʣʠʚʘʥʥʷ; ʫʜʘʨʥʦ-ʤʝʭʘʥʽʯʥʦʾ ʯʘʩʪʠʥʠ (ʙʦʡʦʢ, ʢʦʚʘʜʣʦ, ʜʝʷʢʘ ʧʨʦʤʽʞʥʘ ʣʘʥʢʘ, 

ʧʦʨʦʜʦʨʫʡʥʽʚʥʠʡ ʽʥʩʪʨʫʤʝʥʪ, ʧʦʨʦʜʘ) [4]. 

ʆʩʥʦʚʥʦʶ ʣʘʥʢʦʶ ʩʠʩʪʝʤʠ ʻ ʛʽʜʨʦʫʜʘʨʥʠʢ ʘʙʦ ʪʦʯʥʽʰʝ ʡʦʛʦ ʤʦʣʦʪʦʢ, ʱʦ ʻ 

ʧʨʦʤʽʞʥʠʤ ʥʘʢʦʧʠʯʫʚʘʯʝʤ ʝʥʝʨʛʽʾ, ʧʘʨʘʤʝʪʨʠ ʢʦʣʠʚʘʥʥʷ ʷʢʦʛʦ ʻ ʰʫʢʘʥʠʤʠ ʽ ʩʢʣʘʜʘʶʪʴ 

ʧʨʝʜʤʝʪ ʘʥʘʣʽʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʄʽʞ ʢʦʣʠʚʘʥʥʷʤʠ ʙʦʡʢʘ, ʢʦʣʠʚʘʥʥʷʤʠ ʨʽʜʠʥʠ ʫ ʛʽʜʨʘʚʣʽʯʥʽʡ ʯʘʩʪʠʥʽ ʪʘ ʷʚʠʱʘʤʠ ʚ 

ʫʜʘʨʥʦ-ʤʝʭʘʥʽʯʥʽʡ ʣʘʥʮʽ ʽʩʥʫʻ ʟʚʦʨʦʪʥʠʡ ʟʚ'ʷʟʦʢ. 

ʉʢʣʘʜʥʽʩʪʴ ʨʦʟʚ'ʷʟʘʥʥʷ ʨʽʚʥʷʥʴ, ʱʦ ʦʧʠʩʫʶʪʴ ʨʦʙʦʪʫ ʛʽʜʨʦʫʜʘʨʥʠʢʘ ʫ ʟʘʛʘʣʴʥʽʡ 

ʧʦʩʪʘʥʦʚʮʽ ʟʘʜʘʯʽ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʜʟʚʠʯʘʡʥʦʶ ʩʢʣʘʜʥʽʩʪʶ ʨʽʚʥʷʥʴ ʨʫʭʫ ʨʝʘʣʴʥʦʾ 

ʨʽʜʠʥʠ ʚ ʮʠʨʢʫʣʷʮʽʡʥʽʡ ʩʠʩʪʝʤʽ ʩʚʝʨʜʣʦʚʠʥʠ ʪʘ ʥʝʦʜʥʦʨʽʜʥʽʩʪʶ ʦʩʪʘʥʥʴʦʾ. 

ʊʨʫʜʥʦʱʽ ʧʨʠ ʨʦʟʨʦʙʮʽ ʪʝʦʨʽʾ ʨʦʙʦʪʠ ʛʽʜʨʦʫʜʘʨʥʠʢʽʚ, ʥʘʚʽʪʴ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ 

ʚʽʜʙʠʪʠʭ ʭʚʠʣʴ, ʚʠʟʥʘʯʘʶʪʴʩʷ ʩʫʪʪʻʚʦʶ ʩʢʣʘʜʥʽʩʪʶ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ 

ʦʙʫʤʦʚʣʶʶʪʴ ʘʢʪʠʚʥʫ ʟʦʚʥʽʰʥʶ ʩʠʣʫ ʢʦʣʠʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʛʽʜʨʦʫʜʘʨʥʠʢʽʚ, ʽ ʩʘʤʝ ʮʝ 

ʟʤʫʩʠʣʦ ʜʦʩʣʽʜʥʠʢʽʚ ʧʨʦʧʦʥʫʚʘʪʠ ʩʧʨʦʱʝʥʽ ʚʘʨʽʘʥʪʠ ʚʠʨʽʰʝʥʥʷ ʦʟʥʘʯʝʥʦʾ ʟʘʜʘʯʽ. 

ʊʘʢʦʞ ʥʝʜʦʩʪʘʪʥʴʦ ʯʽʪʢʦ ʥʘ ʜʘʥʠʡ ʯʘʩ ʨʦʟʛʣʷʥʫʪʘ ʦʩʥʦʚʘ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ ʷʚʠʱ, ʷʢʽ 

ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʢʦʣʠʚʘʣʴʥʦʤʫ ʨʝʞʠʤʽ ʛʽʜʨʦʫʜʘʨʥʠʢʽʚ, ʱʦ ʩʪʚʦʨʶʻ ʟʘʡʚʽ ʪʨʫʜʥʦʱʽ ʚ 

ʤʘʪʝʤʘʪʠʯʥʦʤʫ ʬʦʨʤʫʣʶʚʘʥʥʽ ʟʘʚʜʘʥʥʷ ʪʘ ʧʨʠʚʦʜʠʪʴ, ʽʥʦʜʽ, ʜʦ ʥʝʢʦʨʝʢʪʥʦʩʪʽ ʚ 

ʟʽʩʪʘʚʣʝʥʥʽ ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʘʣʽʪʠʯʥʠʭ ʽ ʧʨʘʢʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 
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ʪʘ ʙʫʨʽʥʥʷ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ "ɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ", ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʈʆɿʈʆɹʂɸ ɼɯɭɺʀʍ ɿɸʍʆɼɯɺ ʇɯɼɺʀʑɽʅʅʗ ʊɽʇʃʆʊɺʆʈʅʆɰ ɿɼɸʊʅʆʉʊɯ 

ʄɽʈɽɾɽɺʆɻʆ ʇʈʀʈʆɼʅʆɻʆ ɻɸɿʋ ɼʃʗ ʇʆɹʋʊʆɺʀʍ ʇʆʊʈɽɹ 

 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʧʠʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʽ ʷʢʦʩʪʽ ʛʘʟʫ ʻ ʜʦʩʠʪʴ ʧʨʦʙʣʝʤʘʪʠʯʥʠʤ 

ʜʣ̫ ʋʢʨʘʾʥʠ. ɻʘʟ - ʻ ʜʫʞʝ ʚʘʞʣʠʚʦʶ ʯʘʩʪʠʥʦʶ ʥʘʰʦʛʦ ʧʦʚʩʷʢʜʝʥʥʦʛʦ ʞʠʪʪʷ, ʚʽʜ 

ʧʨʠʛʦʪʫʚʘʥʥʷ ʾʞʽ ʜʦ ʟʘʧʨʘʚʢʠ ʘʚʪʦ, ʚʽʜ ʦʧʘʣʝʥʥʷ ʙʫʜʠʥʢʫ ʜʦ ʩʪʚʦʨʝʥʥʷ ʧʨʦʜʫʢʮʽʾ ʥʘ 

ʧʨʦʤʠʩʣʦʚʠʭ ʟʘʚʦʜʘʭ, ʙʝʟ ʷʢʦʾ ʤʠ ʥʝ ʫʷʚʣʷʻʤʦ ʩʚʦʛʦ ʞʠʪʪʷ, ʷʢ ʥʘʧʨʠʢʣʘʜ ʚʠʨʦʙʥʠʮʪʚʦ 

ʭʣʦʨʫ ʥʘ ɸʊ çɼʥʽʧʨʦɸʟʦʪè, ʜʣʷ ʦʯʠʱʝʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ. ʗʢʱʦ ʧʦʛʣʷʥʫʪʠ ʥʘ ʨʠʩʫʥʦʢ 1 

ʪʦ ʙʫʜʝ ʟʨʦʟʫʤʽʣʦ, ʷʢʠʡ ʜʦʩʠʪʴ ʚʝʣʠʢʠʡ ʞʠʪʪʻʚʠʡ ʰʣʷʭ ʧʨʦʭʦʜʠʪʴ ʧʨʠʨʦʜʥʠʡ ʛʘʟ. 

ʇʦʯʠʥʘʶʯʠ ʚʽʜ ʚʠʜʦʙʫʚʘʥʥʷ ʛʘʟʫ ʥʘ ʛʘʟʦʚʠʭ ʧʨʦʤʠʩʣʘʭ - 1, ʜʘʣʽ ʛʘʟ ʧʦʪʨʘʧʣʷʻ ʜʦ 

ʫʩʪʘʥʦʚʢʠ ʢʦʤʧʣʝʢʩʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʛʘʟʫ - 2 ʜʝ ʚʠʟʥʘʯʘʶʪʴ ʩʢʣʘʜ ʛʘʟʫ ʪʘ ʡʦʛʦ ʷʢʽʩʪʴ ʽ 

ʚʽʜʧʦʚʽʜʥʦ, ʫ ʨʘʟʽ ʧʦʪʨʝʙʠ ʢʦʨʠʛʫʶʪʴ ʡʦʛʦ ʩʢʣʘʜ ʜʦʙʘʚʢʘʤʠ ʽʥʰʠʭ ʛʘʟʽʚ, ʥʘʧʨʠʢʣʘʜ, 

ʙʽʣʴʰ ʚʘʞʢʠʭ. ʇʽʩʣʷ ʩʫʤʽʰ ʛʘʟʽʚ ʥʘʜʭʦʜʠʪʴ ʜʦ ʛʦʣʦʚʥʦʾ ʢʦʤʧʨʝʩʦʨʥʦʾ ʩʪʘʥʮʽʾ ʟ 

ʦʯʠʩʥʠʤʠ ʩʧʦʨʫʜʘʤʠ - 3 ʽ ʜʘʣʽ ʚʽʜʚʽʜ ʜʦ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʛʘʟʦʨʦʟʧʦʜʽʣʴʥʦʾ ʩʪʘʥʮʽʾ - 4. 

ʇʝʨʝʭʦʜʠ ʯʝʨʝʟ ʟʘʣʽʟʥʠʮʶ ʽ ʰʦʩʝʡʥʫ ʜʦʨʦʛʫ ʧʦʢʘʟʘʥʽ 5 ʽ 6 ʧʫʥʢʪʦʤ. ɼʣʷ ʧʽʜʪʨʠʤʘʥʥʷ 

ʪʠʩʢʫ ʚ ʪʨʫʙʦʧʨʦʚʦʜʽ ʧʨʦʤʽʞʥʘ ʢʦʤʧʨʝʩʦʨʥʘ ʩʪʘʥʮʽʷ - 7 ʻ ʥʝʦʙʭʽʜʥʦʶ ʯʘʩʪʠʥʦʶ ʰʣʷʭʫ 

ʛʘʟʫ ʜʦ ʩʧʦʞʠʚʘʯʽʚ. ʇʝʨʝʭʦʜʠ ʯʝʨʝʟ ʨʽʢʫ ʽ ʷʨ 8 ʽ 9 ʻ ʥʝʨʽʜʢʠʤ ʷʚʠʱʝʤ, ʽ ʫ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʪʘʢʽ ʷʚʠʱʘ ʟʫʩʪʨʽʯʘʶʪʴʩʷ, ʥʘʧʨʠʢʣʘʜ, ʫ ʤ.ʂʘʤôʷʥʩʴʢʝ ʪʘ ʩʤʪ 

ʎʘʨʠʯʘʥʢʘ. ʇʽʜʟʝʤʥʽ ʛʘʟʦʩʭʦʚʠʱʘ - 10 ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʛʘʟʦʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ ʋʢʨʘʾʥʠ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʾʾ ʥʘʜʽʡʥʫ ʪʘ 

ʙʝʟʧʝʨʝʙʽʡʥʫ ʨʦʙʦʪʫ. ʉʪʘʥʮʽʷ ʢʘʪʦʜʥʦʛʦ ʟʘʭʠʩʪʫ - 11 ʟʘʙʝʟʧʝʯʫʻ ʥʘʜʽʡʥʫ ʪʘ ʩʪʽʡʢʫ 

ʨʦʙʦʪʫ ʧʨʠ ʜʽʾ ʟʦʚʥʽʰʥʽʭ ʪʘ ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ. 12 - ʢʽʥʮʝʚʘ ʛʘʟʦʨʦʟʧʦʜʽʣʴʥʘ ʩʪʘʥʮʽʷ. 

 

ʉʢʣʘʜ ʛʘʟʫ ʤʘʻ ʧʨʷʤʠʡ ʚʧʣʠʚ ʥʘ ʡʦʛʦ ʪʝʧʣʦʪʚʦʨʥʫ ʟʜʘʪʥʽʩʪʴ. ʆʩʥʦʚʥʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʛʘʟʫ ʚ ʩʪʘʥʜʘʨʪʥʠʭ ʫʤʦʚʘʭ ʻ ʤʝʪʘʥ ʽ ʡʦʛʦ ʛʦʤʦʣʦʛʠ - ʝʪʘʥ, ʧʨʦʧʘʥ, ʙʫʪʘʥ. 

ɻʘʟ ʯʘʩʪʦ ʤʽʩʪʠʪʴ ʩʽʨʢʦʚʦʜʝʥʴ, ʛʝʣʽʡ, ʚʫʛʣʝʢʠʩʣʠʡ ʛʘʟ, ʘʟʦʪ ʪʘ ʽʥʝʨʪʥʽ ʛʘʟʠ, ʽʥʦʜʽ ʨʪʫʪʴ. 

ɽʪʘʥ, ʧʨʦʧʘʥ ʽ ʙʫʪʘʥ ʻ ʩʠʨʦʚʠʥʦʶ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʩʢʨʘʧʣʝʥʦʛʦ ʛʘʟʫ ʪʘ ʧʨʦʜʫʢʮʽʾ 

ʥʘʬʪʦʭʽʤʽʯʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. [1]  

ʈʠʩʫʥʦʢ 1 ï  ʉʭʝʤʘ ʩʧʦʨʫʜ ʤʘʛʽʩʪʨʘʣʴʥʦʛʦ ʛʘʟʦʧʨʦʚʦʜʫ 
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ʇʨʠʨʦʜʥʠʡ ʛʘʟ, ʱʦ ʧʦʜʘʻʪʴʩʷ ʚ ʛʘʟʦʪʨʘʥʩʧʦʨʪʥʫ ʩʠʩʪʝʤʫ, ʧʦʚʠʥʝʥ ʚʽʜʧʦʚʽʜʘʪʠ 

ʪʘʢʠʤ ʚʠʤʦʛʘʤ: [2] 

ʚʤʽʩʪ ʤʝʪʘʥʫ (C1), ʤʦʣ. % ʤʽʥʽʤʫʤ 90 

ʚʤʽʩʪ ʝʪʘʥʫ (C2), ʤʦʣ. % ʤʘʢʩʠʤʫʤ 7 

ʚʤʽʩʪ ʧʨʦʧʘʥʫ (C3), ʤʦʣ. % ʤʘʢʩʠʤʫʤ 3 

ʚʤʽʩʪ ʙʫʪʘʥʫ (C4), ʤʦʣ. % ʤʘʢʩʠʤʫʤ 2 

ʚʤʽʩʪ ʧʝʥʪʘʥʫ ʪʘ ʽʥʰʠʭ ʙʽʣʴʰ ʚʘʞʢʠʭ 

ʚʫʛʣʝʚʦʜʥʽʚ (C5+),ʤʦʣ. % 

ʤʘʢʩʠʤʫʤ 1 

ʚʤʽʩʪ ʘʟʦʪʫ (N2), ʤʦʣ. % ʤʘʢʩʠʤʫʤ 5 

ʚʤʽʩʪ ʚʫʛʣʝʮʶ (CO2), ʤʦʣ. % ʤʘʢʩʠʤʫʤ 2 

ʚʤʽʩʪ ʢʠʩʥʶ (O2), ʤʦʣ. % ʤʘʢʩʠʤʫʤ 0,2 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʷʢʦʩʪʽ ʤʝʨʝʞʝʚʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʥʝʦʙʭʽʜʥʦ, ʧʝʨʰ ʟʘ ʚʩʝ 

ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʡʦʛʦ ʢʦʤʧʦʥʝʥʪʥʠʡ ʩʢʣʘʜ ʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʴʦʛʦ ʨʦʟʨʘʭʫʚʘʪʠ 

ʪʝʧʣʦʪʚʦʨʥʽ ʟʜʘʪʥʦʩʪʽ ʛʘʟʫ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʜʦ ʩʧʦʞʠʚʘʯʽʚ. 

ʆʩʥʦʚʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʷʢʦʩʪʽ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʡʦʛʦ ʝʥʝʨʛʝʪʠʯʥʫ 

ʮʽʥʥʽʩʪʴ, ʻ ʧʠʪʦʤʘ ʦʙôʻʤʥʘ ʪʝʧʣʦʪʘ ʟʛʦʨʷʥʥʷ (ʘʙʦ ʪʝʧʣʦʪʚʦʨʥʘ ʟʜʘʪʥʽʩʪʴ) ʛʘʟʫ. ɰʾ 

ʚʠʟʥʘʯʘʶʪʴ ʷʢ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʘ, ʱʦ ʚʠʜʽʣʷʻʪʴʩʷ ʫ ʧʨʦʮʝʩʽ ʧʦʚʥʦʛʦ ʟʛʦʨʷʥʥʷ ʛʘʟʫ ʚ 

ʧʦʚʽʪʨʽ ʧʨʠ ʩʪʘʣʦʤʫ ʪʠʩʢʫ ʽ ʩʪʘʣʽʡ ʪʝʤʧʝʨʘʪʫʨʽ, ʚʽʜʥʝʩʝʥʦʛʦ ʜʦ ʦʙôʻʤʫ ʩʫʭʦʛʦ ʛʘʟʫ, 

ʚʠʟʥʘʯʝʥʦʛʦ ʟʘ ʩʪʘʥʜʘʨʪʥʠʭ ʫʤʦʚ. ʅʘ ʜʘʥʠʡ ʯʘʩ ʫ ʩʚʽʪʽ ʥʘʡʙʽʣʴʰ ʚʞʠʚʘʥʦʶ ʦʜʠʥʠʯʥʦʶ 

ʤʽʨʦʶ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʧʨʦʮʝʩ ʛʦʨʽʥʥʷ ʛʘʟʫ, ʻ ʯʠʩʣʦ ɺʦʙʙʝ - ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʦʨʶʯʦʛʦ 

ʛʘʟʫ, ʷʢʘ ʚʠʟʥʘʯʘʻ ʚʟʘʻʤʦʟʘʤʽʥʥʽʩʪʴ ʛʦʨʶʯʠʭ ʛʘʟʽʚ ʧʨʠ ʩʧʘʣʶʚʘʥʥʽ ʾʭ ʥʘ ʧʦʙʫʪʦʚʠʭ ʽ 

ʧʨʦʤʠʩʣʦʚʠʭ ʧʨʠʩʪʨʦʷʭ ʜʣʷ ʛʦʨʽʥʥʷ. ʏʠʩʣʦ ɺʦʙʙʝ ʚʠʟʥʘʯʘʻʪʴʩʷ, ʷʢ ʚʽʜʥʦʰʝʥʥʷ 

ʟʥʘʯʝʥʥʷ ʚʠʱʦʾ ʦʙôʻʤʥʦʾ ʪʝʧʣʦʪʠ ʟʛʦʨʷʥʥʷ ʧʨʠ ʧʝʚʥʠʭ ʩʪʘʥʜʘʨʪʥʠʭ ʫʤʦʚʘʭ, ʜʦ 

ʢʚʘʜʨʘʪʥʦʛʦ ʢʦʨʝʥʷ ʚʽʜʥʦʩʥʦʾ ʛʫʩʪʠʥʠ ʧʨʠ ʪʠʭ ʩʘʤʠʭ ʫʤʦʚʘʭ [3]. 

ʈʦʟʛʣʷʥʝʤʦ ʧʘʩʧʦʨʪʥʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ, ʱʦ 

ʧʦʩʪʘʯʘʻʪʴʩʷ ʫ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ ʦʙʣʘʩʪʽ, ʩʪʘʥʦʤ ʥʘ ʞʦʚʪʝʥʴ 2022 ʨʦʢʫ - ʪʘʙʣʠʮʷ 1. 

 

ʊʘʙʣʠʮʷ 1 

ʇʘʩʧʦʨʪʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ, ʱʦ ʧʦʩʪʘʯʘʻʪʴʩʷ ʫ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ ʦʙʣʘʩʪʽ 

 ̄
ɺ
ʽ
ʜ
ʙ
ʦ
ʨ
ʫ

 

ʂʦʤʧʦʥʝʥʪʥʠʡ ʩʢʣʘʜ, % ʤʦʣ. 
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1 96,6891 0,5740 0,0430 0,0124 0,0137 0,0031 0,0065 0,0033 0,0021 0,0070 2,5235 0,1223 0,6869 0,5703 10,09 

2 91,8539 4,3471 1,2723 0,1687 0,2951 0,0087 0,0874 0,0748 0,1486 0,0027 1,4328 0,3077 0,7359 0,6110 10,88 

3 87,1933 5,6215 3,0709 0,4589 0,8688 0,0069 0,2398 0,2226 0,3550 0,0022 1,3595 0,6006 0,7960 0,6608 11,61 

 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʜʘʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ, 

ʱʦ ʥʘ ʪʝʧʣʦʪʚʦʨʥʫ ʟʜʘʪʥʽʩʪʴ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʚʘʞʢʽ ʛʘʟʠ, ʪʘʢʽ ʷʢ ʧʨʦʧʘʥ, ʧʝʥʪʘʥ, 

ʽʟʦ- ʙʫʪʘʥ ʪʘ ʥ-ʙʫʪʘʥ. ʗʢʱʦ ʚʤʽʩʪ ʜʘʥʠʭ ʛʘʟʽʚ ʙʽʣʴʰʠʡ ʪʦ ʽ ʢʘʣʦʨʽʡʥʽʩʪʴ ʤʝʨʝʞʝʚʦʛʦ ʛʘʟʫ 

ʟʨʦʩʪʘʻ ʽ ʚʽʜʧʦʚʽʜʥʦ ʡʦʛʦ ʪʝʧʣʦʪʚʦʨʥʽ ʟʜʘʪʥʦʩʪʽ. ʇʨʦʪʝ, ʟʘʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʚʘʞʢʠʭ ʛʘʟʽʚ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʙʽʣʴʰ ʰʚʠʜʢʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʛʘʟʦʧʨʦʚʦʜʽʚ ʽ ʛʘʟʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʝ 

ʥʝʦʙʭʽʜʥʦ ʙʫʜʝ ʯʠʩʪʠʪʠ ʯʘʩʪʽʰʝ, ʱʦ ʩʪʚʦʨʶʻ ʥʝʟʨʫʯʥʦʩʪʽ ʽ ʧʦʪʨʝʙʫʻ ʜʦʜʘʪʢʦʚʠʭ 

ʢʦʰʪʽʚ. ʆʪʞʝ, ʥʘʡʢʨʘʱʠʤ ʚʘʨʽʘʥʪʦʤ ʻ ʩʝʨʝʜʥʴʦʟʚʘʞʝʥʠʡ ʩʢʣʘʜ ʛʘʟʫ, ʤʝʪʘʥʫ ʙʽʣʷ 90%, 

ʤʝʥʰʘ ʢʽʣʴʢʽʩʪʴ ʘʟʦʪʫ ʪʘ ʜʽʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ʽ 7-8% ʚʘʞʢʠʭ ʛʘʟʽʚ. 



ʉʝʢʮʽʷ 1 ï ʊʝʭʥʦʣʦʛʽʾ ʚʠʜʦʙʫʪʢʫ, ʧʝʨʝʨʦʙʢʠ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ  

ʄʘʪʝʨʽʘʣʠ X ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çʄʦʣʦʜʴ: ʥʘʫʢʘ ʪʘ ʽʥʥʦʚʘʮʽʾè 
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ʉʝʢʮʽʷ 1 ï ʊʝʭʥʦʣʦʛʽʾ ʚʠʜʦʙʫʪʢʫ, ʧʝʨʝʨʦʙʢʠ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ  

ʄʘʪʝʨʽʘʣʠ X ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çʄʦʣʦʜʴ: ʥʘʫʢʘ ʪʘ ʽʥʥʦʚʘʮʽʾè 

10 

ʋɼʂ 621.311 

 

ɺʦʡʪʘ ʄ. ʆ. ʩʪʫʜʝʥʪ ʛʨ. 185ʤ-21-1 ʌʇʅʊ 

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

ʪʘ ʙʫʨʽʥʥʷ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ "ɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ", ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʋɼʆʉʂʆʅɸʃɽʅʅʗ ʊɽʍʅʆʃʆɻɯɰ ʈʆɿʂʈʀʊʊʗ ʇʈʆɼʋʂʊʀɺʅʀʍ 

ɻʆʈʀɿʆʅʊɯɺ 

 

ʋ ʮʠʢʣʽ ʙʫʜʽʚʥʠʮʪʚʘ ʩʚʝʨʜʣʦʚʠʥ ʟʘʢʽʥʯʝʥʥʷ ʻ ʦʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʪʘ ʪʝʭʥʽʯʥʦ 

ʩʢʣʘʜʥʠʭ ʧʨʦʮʝʩʽʚ. ɺʽʜ ʷʢʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʮʴʦʛʦ ʝʪʘʧʫ ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʙʘʛʘʪʦ 

ʚ ʯʦʤʫ ʟʘʣʝʞʠʪʴ ʦʮʽʥʢʘ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʽ ʥʦʚʠʭ ʨʦʜʦʚʠʱ, ʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ - ʜʝʙʽʪ. 

ʆʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʦʶ ʻ ʜʘʥʘ ʧʨʦʙʣʝʤʘ ʜʣʷ çʩʪʘʨʠʭè ʥʘʬʪʦʚʠʜʦʙʫʚʥʠʭ ʨʝʛʽʦʥʽʚ. 

ʆʩʥʦʚʥʽ ʨʦʜʦʚʠʱʘ ʷʢʠʭ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʧʽʟʥʽʡ ʩʪʘʜʽʾ ʨʦʟʨʦʙʢʠ ʟ ʩʢʣʘʜʘʤʠ, ʱʦ ʚʘʞʢʦ 

ʚʠʜʦʙʦʚʫʶʪʴʩʷ, ʧʨʠʫʨʦʯʝʥʠʤʠ ʜʦ ʥʠʟʴʢʦʧʨʦʥʠʢʥʠʭ ʢʦʣʝʢʪʦʨʽʚ, ʥʘʡʯʘʩʪʽʰʝ ʟʽ 

ʟʥʠʞʝʥʠʤʠ ʧʣʘʩʪʦʚʠʤʠ ʪʠʩʢʘʤʠ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʟʘ ʨʘʭʫʥʦʢ ʯʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʧʦʚʥʝʥʥʷ ʝʥʝʨʛʽʾ ʧʣʘʩʪʘ ʽ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʨʦʩʫʚʘʥʥʷ ʥʘʬʪʠ ʜʦ ʩʚʝʨʜʣʦʚʠʥʠ, ʱʦ ʚʠʜʦʙʫʚʘʻ, ʩʧʦʩʦʙʠ ʨʦʟʨʦʙʢʠ 

ʧʦʜʽʣʷʶʪʴ ʥʘ 3 ʢʣʘʩʠ: 

1. ʇʝʨʚʠʥʥʽ ʤʝʪʦʜʠ; 

2. ɺʪʦʨʠʥʥʽ ʤʝʪʦʜʠ; 

3. ʊʨʝʪʠʯʥʽ ʤʝʪʦʜʠ. 

ʋ ʧʨʘʢʪʠʮʽ ʙʫʨʽʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʘʢʽ ʦʩʥʦʚʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʚʠʙʦʾʚ ʧʨʠ ʟʘʢʽʥʯʝʥʥʽ 

ʩʚʝʨʜʣʦʚʠʥ. 

 
ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʠ ʢʦʥʩʪʨʫʢʮʽʡ ʚʠʙʦʾʚ ʧʨʠ ʟʘʢʽʥʯʝʥʥʽ ʩʚʝʨʜʣʦʚʠʥ: 

1 ï ʦʙʩʘʜʥʘ ʢʦʣʦʥʘ; 2 ï ʬʽʣʴʪʨ; 3 ï ʮʝʤʝʥʪʥʠʡ ʢʘʤʽʥʴ; 4 ï ʧʘʢʝʨ; 5 ï ʧʝʨʬʦʨʘʮʽʡʥʽ 

ʦʪʚʦʨʠ; 6 ï ʧʨʦʜʫʢʪʠʚʥʠʡ ʧʣʘʩʪ; 7 ï ʭʚʦʩʪʦʚʠʢ 

ɿʘʣʝʞʥʦ ʚʽʜ ʛʽʨʥʠʯʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʪʘ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʛʦ ʩʪʘʥʫ ʧʦʢʣʘʜʫ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʨʠ ʩʧʦʩʦʙʠ ʧʝʨʚʠʥʥʦʛʦ ʨʦʟʢʨʠʪʪʷ ʧʨʦʜʫʢʪʠʚʥʠʭ ʧʣʘʩʪʽʚ, ʦʩʥʦʚʥʦʶ 

ʚʽʜʤʽʪʥʦʶ ʦʟʥʘʢʦʶ ʷʢʦʛʦ ʻ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʡ ʪʠʩʢ, ʩʪʚʦʨʶʚʘʥʠʡ ʫ ʧʨʦʮʝʩʽ 

ʨʦʟʙʫʨʶʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ. ʇʝʨʰʠʡ ʩʧʦʩʽʙ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʧʨʠʥʮʠʧʽ 

ʧʝʨʝʚʠʱʝʥʥʷ ʪʠʩʢʫ ʚ ʩʚʝʨʜʣʦʚʠʥʽ ʥʘʜ ʧʣʘʩʪʦʚʠʤ (ʨʦʟʪʠʥ ʥʘ ʨʝʧʨʝʩʽʾ). ʉʪʚʦʨʝʥʥʷ 

ʨʝʧʨʝʩʽʾ ʜʦʟʚʦʣʷʻ ʧʽʜʪʨʠʤʫʚʘʪʠ ʙʝʟʧʝʯʥʽ ʟ ʧʦʛʣʷʜʫ ʧʦʧʝʨʝʜʞʝʥʥʷ ɻʅɺʇ ʫʤʦʚʠ ʙʫʨʽʥʥʷ 

ʩʚʝʨʜʣʦʚʠʥʠ. ʎʝʡ ʩʧʦʩʽʙ ʨʦʟʢʨʠʪʪʷ ʧʣʘʩʪʽʚ ʻ ʦʩʥʦʚʥʠʤ ʫ ʩʚʽʪʦʚʽʡ ʪʘ ʚʽʪʯʠʟʥʷʥʽʡ 

ʧʨʘʢʪʠʮʽ. ʇʨʦʤʠʩʣʦʚʠʡ ʜʦʩʚʽʜ ʩʚʽʜʯʠʪʴ ʧʨʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʝʧʨʝʩʠʚʥʦʛʦ ʩʧʦʩʦʙʫ 

ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʫ ʥʝʫʩʢʣʘʜʥʝʥʠʭ ʫʤʦʚʘʭ. ɺ ʫʩʢʣʘʜʥʝʥʠʭ ʫʤʦʚʘʭ (ʥʠʟʴʢʘ ʤʽʮʥʽʩʪʴ 

ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ, ʥʘʷʚʥʽʩʪʴ ʫ ʨʦʟʨʽʟʽ ʧʣʘʩʪʽʚ, ʱʦ ʧʦʛʣʠʥʘʶʪʴ, ʧʣʘʩʪʽʚ ʟ ʘʥʦʤʘʣʴʥʦ 

ʥʠʟʴʢʠʤʠ ʧʣʘʩʪʦʚʠʤʠ ʪʠʩʢʘʤʠ (ɸʅʇɼ) ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʴʦʛʦ ʩʧʦʩʦʙʫ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ: 

ï ʛʽʜʨʦʨʦʟʨʠʚʘʤʠ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ, 



ʉʝʢʮʽʷ 1 ï ʊʝʭʥʦʣʦʛʽʾ ʚʠʜʦʙʫʪʢʫ, ʧʝʨʝʨʦʙʢʠ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ  

ʄʘʪʝʨʽʘʣʠ X ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çʄʦʣʦʜʴ: ʥʘʫʢʘ ʪʘ ʽʥʥʦʚʘʮʽʾè 
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ï ʧʦʛʣʠʥʘʥʥʷ ʙʫʨʦʚʦʛʦ ʨʦʟʯʠʥʫ, 

ï ʧʨʠʭʚʘʪʘʤʠ ʽʥʩʪʨʫʤʝʥʪʫ, 

ï ʟʥʘʯʥʠʤ ʟʘʙʨʫʜʥʝʥʥʷʤ ʇɿʇ ʪʘ ʽʥʰʠʤʠ ʷʚʠʱʘʤʠ 

ʇʽʜʚʠʱʫʚʘʪʠ ʷʢʽʩʪʴ ʨʦʟʪʠʥʫ ʧʨʦʜʫʢʪʠʚʥʠʭ ʧʣʘʩʪʽʚ ʩʣʽʜ ʜʚʦʤʘ ʰʣʷʭʘʤʠ: 

ï ʚʠʙʦʨʦʤ ʚʽʜʧʦʚʽʜʥʦʛʦ ʪʠʧʫ ʙʫʨʦʚʦʛʦ ʨʦʟʯʠʥʫ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʨʦʜʦʚʠʱʘ 

(ʧʣʘʩʪʫ), ʱʦ ʚʦʣʦʜʽʻ ʧʝʚʥʠʤʠ ʛʝʦʣʦʛʦ-ʬʽʟʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʧʦʨʦʜʠ-ʢʦʣʝʢʪʦʨʘ, ʱʦ 

ʩʢʣʘʜʘʻ ʧʣʘʩʪ, ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʧʣʘʩʪʦʚʠʭ ʬʣʶʾʜʽʚ, ʟ ʦʙʦʚ'ʷʟʢʦʚʠʤ 

ʫʨʘʭʫʚʘʥʥʷʤ ʩʪʫʧʝʥʷ ʤʦʞʣʠʚʠʭ ʟʤʽʥ ʧʝʪʨʦʛʨʘʬʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʨʦʜʠ ʧʽʩʣʷ 

ʨʦʟʪʠʥʫ ʪʘ ʫʤʦʚ ʬʽʣʴʪʨʘʮʽʾ ʥʘʬʪʠ (ʽ) ʛʘʟʫ ʯʝʨʝʟ ʟʦʥʫ ʧʨʦʥʠʢʥʝʥʥʷ; 

ï ʚʠʙʦʨʦʤ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ ʨʦʟʪʠʥʫ, ʧʨʦʤʠʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ʪʘ ʧʨʦʚʝʜʝʥʥʷ 

ʩʧʫʩʢʦʧʽʜʡʦʤʥʠʭ ʦʧʝʨʘʮʽʡ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʽʥʽʤʘʣʴʥʽ ʨʦʟʤʽʨʠ ʟʦʥʠ ʧʨʦʥʠʢʥʝʥʥʷ 

ʢʦʤʧʦʥʝʥʪʽʚ ʙʫʨʦʚʦʛʦ ʨʦʟʯʠʥʫ ʧʣʘʩʪ. 

ɹʫʨʦʚʠʡ ʨʦʟʯʠʥ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʨʦʟʢʨʠʪʪʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ, ʧʝʨʬʦʨʘʮʽʡʥʠʭ 

ʪʘ ʽʥʰʠʭ ʦʧʝʨʘʮʽʡ ʫ ʩʚʝʨʜʣʦʚʠʥʽ, ʧʨʠ ʷʢʠʭ ʥʝʤʠʥʫʯʝ ʡʦʛʦ ʢʦʥʪʘʢʪʫʚʘʥʥʷ ʟ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʣʘʩʪʦʚʦʾ ʩʠʩʪʝʤʠ ʧʦʚʠʥʝʥ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘʩʪʫʧʥʠʤ ʦʩʥʦʚʥʠʤ ʚʠʤʦʛʘʤ: 

ï ʤʘʪʠ ʟʜʘʪʥʽʩʪʴ ʰʚʠʜʢʦ ʬʦʨʤʫʚʘʪʠ ʥʘ ʩʪʽʥʢʘʭ ʩʚʝʨʜʣʦʚʠʥʠ ʧʨʘʢʪʠʯʥʦ ʥʝʧʨʦʥʠʢʥʫ 

ʬʽʣʴʪʨʘʮʽʡʥʫ ʢʽʨʢʫ, ʱʦ ʧʝʨʝʰʢʦʜʞʘʻ ʧʨʦʥʠʢʥʝʥʥʶ ʬʽʣʴʪʨʘʪʫ ʚ ʧʣʘʩʪ; 

ï ʤʘʪʠ ʪʘʢʠʡ ʩʢʣʘʜ ʨʽʜʢʦʾ ʬʘʟʠ, ʷʢʠʡ ʧʨʠ ʧʨʘʢʪʠʢʦʚʘʥʠʭ ʥʠʥʽ ʟʥʘʯʝʥʥʷʭ ʜʝʧʨʝʩʽʾ, 

ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʧʨʠ ʦʩʚʦʻʥʥʽ ʩʚʝʨʜʣʦʚʠʥʠ, ʜʦʟʚʦʣʷʚ ʙʠ ʚʞʝ ʚ ʧʝʨʰʽ ʛʦʜʠʥʠ ʨʦʙʦʪʠ 

ʩʚʝʨʜʣʦʚʠʥʠ ʣʽʢʚʽʜʫʚʘʪʠ, ʙʝʟ ʧʦʤʽʪʥʠʭ ʟʘʣʠʰʢʦʚʠʭ ʷʚʠʱ, ʥʘʩʣʽʜʢʠ ʧʨʦʥʠʢʥʝʥʥʷ 

ʬʽʣʴʪʨʘʪʫ ʚ ʧʨʠʙʽʡʥʫ ʟʦʥʫ; 

ʊʚʝʨʜʘ ʬʘʟʘ ʙʫʨʦʚʦʛʦ ʨʦʟʯʠʥʫ ʘʙʦ ʾʾ ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʧʦʚʠʥʥʘ ʧʦʚʥʽʩʪʶ ʨʦʟʯʠʥʷʪʠʩʷ 

ʚ ʢʠʩʣʦʪʘʭ (ʥʘʬʪʠ), ʱʦ ʜʦʟʚʦʣʠʪʴ ʚʠʜʘʣʷʪʠ ʾʾ ʟʽ ʩʪʽʥʦʢ ʩʚʝʨʜʣʦʚʠʥʠ ʪʘ ʟʘʢʦʣʴʤʘʪʦʚʘʥʦʾ 

ʟʦʥʠ ʧʣʘʩʪʘ ʧʨʠ ʦʩʚʦʻʥʥʽ. ɻʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ ʩʢʣʘʜ ʪʚʝʨʜʦʾ ʬʘʟʠ ʧʦʚʠʥʝʥ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʤʽʥʽʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʧʨʦʥʠʢʥʝʥʥʷ ʨʦʟʯʠʥʫ ʚ ʪʨʽʱʠʥʠ (ʧʦʨʠ) ʟʘ ʨʘʭʫʥʦʢ 

ʫʪʚʦʨʝʥʥʷ ʪʘʤʧʦʥʽʚ, ʱʦ ʟʘʢʫʧʦʨʶʶʪʴ, ʥʘ ʚʭʦʜʽ ʚ ʪʨʽʱʠʥʫ. 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʧʘʨʘʤʝʪʨʽʚ ʨʦʟʯʠʥʽʚ, ʾʭ ʤʦʞʥʘ ʨʝʛʫʣʶʚʘʪʠ ʚ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ, 

ʜʦʜʘʶʯʠ ʨʽʟʥʽ ʤʘʪʝʨʽʘʣʠ ʽ ʨʝʘʛʝʥʪʠ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʧʽʜʽʙʨʘʪʠ ʨʦʟʯʠʥ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ 

ʛʽʨʥʠʯʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʪʘ ʦʙʣʘʜʥʘʥʥʷ. 

ʅʘʡʙʽʣʴʰ ʧʽʜʭʦʜʷʱʠʤ ʟ ʨʦʟʛʣʷʥʫʪʠʭ ʙʫʨʦʚʠʭ ʨʦʟʯʠʥʽʚ ʟ ʧʦʛʣʷʜʫ ʜʦʩʢʦʥʘʣʦʩʪʽ 

ʨʦʟʪʠʥʫ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ ʻ ʙʝʟʛʣʠʥʠʩʪʠʡ ʙʫʨʦʚʠʡ ʨʦʟʯʠʥ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʮʴʦʛʦ 

ʨʦʟʯʠʥʫ ʟ ʪʦʯʢʠ ʟʦʨʫ ʟʙʝʨʝʞʝʥʥʷ ʢʦʣʝʢʪʦʨʩʴʢʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʣʘʩʪʘ ʥʝ ʥʠʞʯʝ, ʥʽʞ ʫ 

ʚʽʜʦʤʠʭ ʩʠʩʪʝʤ ʙʫʨʦʚʠʭ ʨʦʟʯʠʥʽʚ ʟ ʙʽʦʧʦʣʽʤʝʨʦʤ ʽ ʤʘʨʤʫʨʦʚʦʾ ʢʨʠʭʪʦʶ, ʘʣʝ ʚʘʨʪʽʩʪʴ 

ʨʦʟʯʠʥʫ ʟʥʘʯʥʦ ʥʠʞʯʘ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʪʯʠʟʥʷʥʠʭ ʨʝʘʛʝʥʪʽʚ. 

ʅʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʨʦʟʪʠʥʫ ʧʨʦʜʫʢʪʠʚʥʠʭ ʧʣʘʩʪʽʚ ʻ ʪʝʭʥʦʣʦʛʽʷ 

ʨʦʟʪʠʥʫ ʥʘ ʜʝʧʨʝʩʽʾ. ʎʝʡ ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʟʙʝʨʝʛʪʠ ʤʘʢʩʠʤʘʣʴʥʫ ʧʨʦʥʠʢʥʽʩʪʴ ʢʦʣʝʢʪʦʨʘ 

ʪʘ ʟʤʝʥʰʫʻ ʪʝʨʤʽʥʠ ʦʩʚʦʻʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ, ʪʘʢʦʞ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʙʽʣʴʰʫʻ ʜʝʙʽʪ 

ʩʚʝʨʜʣʦʚʠʥʠ. 
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ʉʝʢʮʽʷ 1 ï ʊʝʭʥʦʣʦʛʽʾ ʚʠʜʦʙʫʪʢʫ, ʧʝʨʝʨʦʙʢʠ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ  
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ʋɼʂ 622.24 

 

ɻʝʨʛʝʣʴ ʆ.ʉ., ʩʪʫʜʝʥʪ ʛʨ. 185ʤ-21-1 ʌʇʅʊ 

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

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

 

ɼʆ ʇʀʊɸʅʅʗ ʇʈʆ ʋʄʆɺʀ ʈʋʁʅʋɺɸʅʅʗ ɻɯʈʉʔʂʆɻʆ ʄɸʉʀɺʋ ʇʈʀ 

ɹʋʈɯʅʅɯ ʉɺɽʈɼʃʆɺʀʅ 

 

ʆʙʝʨʪʘʣʴʥʝ ʙʫʨʽʥʥʷ ʧʦʨʦʜʦʨʫʡʥʽʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʨʽʞʫʯʦʛʦ ʪʠʧʫ (ʪʚʝʨʜʦʩʧʣʘʚʥʽ 

ʢʦʨʦʥʢʠ ʪʘ ʣʦʧʘʪʝʚʽ ʜʦʣʦʪʘ) ʟ ʧʨʦʤʠʚʘʥʥʷʤ ʛʣʠʥʠʩʪʠʤʠ ʪʘ ʽʥʰʠʤʠ ʚʦʜʦʤʽʩʪʢʠʤʠ 

ʨʦʟʯʠʥʘʤʠ ʻ ʦʜʠʥ ʟ ʦʩʥʦʚʥʠʭ ʩʧʦʩʦʙʽʚ ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ 

ʩʚʝʨʜʣʦʚʠʥ ʫ ʧʦʨʦʜʘʭ ʤ'ʷʢʠʭ ʪʘ ʩʝʨʝʜʥʴʦʾ ʪʚʝʨʜʦʩʪʽ. ʄʝʭʘʥʽʟʤ ʨʫʡʥʫʚʘʥʥʷ ʪʘʢʠʭ ʧʦʨʽʜ 

ʟʚʦʜʠʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʜʦ ʨʽʟʘʥʥʷ ʯʠ ʩʢʦʣʶʚʘʥʥʷ. 

ɿʘʟʚʠʯʘʡ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʦʙʝʨʪʘʣʴʥʦʛʦ ʙʫʨʽʥʥʷ 

ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʠʷʚʣʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʤʽʞ ʦʩʴʦʚʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, 

ʰʚʠʜʢʽʩʪʶ ʦʙʝʨʪʘʥʥʷ ʧʦʨʦʜʦʨʫʡʥʽʚʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʪʘ ʢʽʣʴʢʽʩʪʶ ʧʨʦʤʠʚʘʣʴʥʦʾ 

ʨʽʜʠʥʠ. ɺʚʘʞʘʻʪʴʩʷ ʟʘ ʜʦʮʽʣʴʥʝ, ʚ ʤʽʨʫ ʟʙʽʣʴʰʝʥʥʷ ʜʽʘʤʝʪʨʘ ʧʦʨʦʜʦʨʫʡʥʽʚʥʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʫ, ʟʥʠʞʫʚʘʪʠ ʚʝʣʠʯʠʥʫ ʦʢʨʫʞʥʦʾ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʧʨʠ ʚʽʜʧʦʚʽʜʥʦʤʫ 

ʟʙʽʣʴʰʝʥʥʽ ʧʠʪʦʤʦʛʦ ʦʩʴʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʽʥʩʪʨʫʤʝʥʪ [1]. 

ʊʘʢʽ ʟʘʭʦʜʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʙʽʣʴʰ "ʩʧʦʢʽʡʥʠʤ" ʫʤʦʚʘʤ ʨʦʙʦʪʠ ʙʫʨʦʚʦʛʦ ʩʥʘʨʷʜʫ ʪʘ 

ʦʙʣʘʜʥʘʥʥʷ ʟʘʛʘʣʦʤ. ɺʩʪʘʥʦʚʣʝʥʦ ʜʚʘ ʧʨʘʢʪʠʯʥʦ ʨʽʚʥʦʮʽʥʥʽ ʟʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʨʝʞʠʤʠ 

ʦʙʝʨʪʘʣʴʥʦʛʦ ʙʫʨʽʥʥʷ. ʇʝʨʰʠʡ ʤʘʻ ʤʽʩʮʝ ʧʨʠ ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʠʭ ʦʩʴʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ 

ʪʘ ʤʝʥʰʠʭ ʟʥʘʯʝʥʥʷʭ ʦʢʨʫʞʥʠʭ ʰʚʠʜʢʦʩʪʝʡ ʦʙʝʨʪʘʥʥʷ, ʘ ʽʥʰʠʡ, ʥʘʚʧʘʢʠ, ʧʨʠ ʙʽʣʴʰʠʭ 

ʰʚʠʜʢʦʩʪʷʭ ʦʙʝʨʪʘʥʥʷ ʪʘ ʤʝʥʰʠʭ ʟʥʘʯʝʥʥʷʭ ʦʩʴʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʋ ʚʠʨʦʙʥʠʯʠʭ 

ʫʤʦʚʘʭ, ʚʠʭʦʜʷʯʠ ʟ ʚʠʤʦʛʠ ʙʝʟʧʝʢʠ ʙʫʨʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʫ, ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʚʘʞʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʝʨʰʝ ʧʦʻʜʥʘʥʥʷ ʨʝʞʠʤʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ. ʊʫʪ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʙʫʨʽʥʥʷ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʻ ʩʪʫʧʽʥʴ ʜʦʩʢʦʥʘʣʦʩʪʽ 

ʦʯʠʱʝʥʥʷ ʚʠʙʦʶ ʚʽʜ ʰʣʘʤʫ ʧʨʦʤʠʚʘʣʴʥʦʶ ʨʽʜʠʥʦʶ. ɿʙʽʣʴʰʝʥʥʷ ʤʝʭʘʥʽʯʥʦʾ ʰʚʠʜʢʦʩʪʽ 

ʙʫʨʽʥʥʷ ʚ ʤ'ʷʢʠʭ ʧʦʨʦʜʘʭ ʘʙʦ ʩʝʨʝʜʥʴʦʾ ʪʚʝʨʜʦʩʪʽ ʚʠʤʘʛʘʻ ʧʦʜʘʯʽ ʚ ʩʚʝʨʜʣʦʚʠʥʫ 

ʧʦʨʽʚʥʷʥʦ ʟʥʘʯʥʦ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʧʨʦʤʠʚʘʣʴʥʦʾ ʨʽʜʠʥʠ. ʆʜʥʘʢ ʦʩʪʘʥʥʷ ʦʙʩʪʘʚʠʥʘ 

ʥʝʛʘʪʠʚʥʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʩʪʽʡʢʦʩʪʽ ʩʪʽʥʦʢ ʩʚʝʨʜʣʦʚʠʥ. ʇʨʠ ʥʝʜʦʩʪʘʪʥʽʡ ʢʽʣʴʢʦʩʪʽ 

ʧʨʦʤʠʚʘʣʴʥʦʾ ʨʽʜʠʥʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʢʦʧʠʯʝʥʥʷ ʰʣʘʤʫ ʥʘ ʚʠʙʦʾ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, 

ʟʥʠʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ [2]. 

ɿʘ ʜʘʥʠʤʠ ʧʨʦʚʝʜʝʥʠʭ ʥʘʤʠ ʜʦʩʣʽʜʞʝʥʴ, ʦʩʴʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʻ ʦʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʫ ʧʨʠ ʦʙʝʨʪʘʣʴʥʦʤʫ ʙʫʨʽʥʥʽ. ɻʽʨʩʴʢʘ ʧʦʨʦʜʘ ʧʦʯʠʥʘʻ 

ʽʥʪʝʥʩʠʚʥʦ ʨʫʡʥʫʚʘʪʠʩʷ ʙʫʜʴ-ʷʢʠʤ ʩʧʦʩʦʙʦʤ ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ ʜʦʩʷʛʥʫʪʽ ʧʝʚʥʽ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʾʾ ʤʝʭʘʥʽʯʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ, ʢʨʠʪʠʯʥʽ ʜʣʷ ʜʘʥʦʾ ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʢʦʥʪʘʢʪʫ, 

ʟʥʘʯʝʥʥʷ ʦʩʴʦʚʠʭ ʟʫʩʠʣʴ. ʆʩʴʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʠʙʠʨʘʶʪʴ ʪʘʢ, ʱʦʙ ʧʨʦʮʝʩ ʨʫʡʥʫʚʘʥʥʷ 

ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʙʫʚ ʦʙ'ʻʤʥʠʤ ʘʙʦ, ʟʘ ʤʦʞʣʠʚʽʩʪʶ, ʙʣʠʟʴʢʠʤ ʜʦ ʦʙ'ʻʤʥʦʛʦ. 

ʗʢʱʦ ʟʘ ʦʩʥʦʚʫ ʦʙ'ʻʤʥʦʛʦ ʨʫʡʥʫʚʘʥʥʷ ʙʨʘʪʠ ʪʚʝʨʜʽʩʪʴ ʟʘ ʰʪʘʤʧʦʤ, ʪʦ ʜʣʷ ʦʢʨʝʤʠʭ 

ʛʨʫʧ ʧʦʨʽʜ ʧʨʠ ʙʫʨʽʥʥʽ ʪʨʠʰʘʨʦʰʢʦʚʠʤʠ ʜʦʣʦʪʘʤʠ ʚʠʭʦʜʷʪʴ ʥʘʩʪʫʧʥʽ ʟʘʛʘʣʴʥʽ 

(ʩʪʘʪʠʯʥʽ ʪʘ ʜʠʥʘʤʽʯʥʽ) ʦʩʴʦʚʽ ʥʘʚʘʥʪʘʞʝʥʥʷ: ʜʣʷ ʤ'ʷʢʠʭ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʽʟ ʪʚʝʨʜʽʩʪʶ ʟʘ 

ʰʪʘʤʧʦʤ ʤʝʥʰʝ 500 ʅ/ʤʤ2 ʜʣʷ ʜʦʣʽʪ ʜʽʘʤʝʪʨʦʤ 140 ʤʤ ï 35 ʢʅ; ʜʣʷ ʜʦʣʽʪ ʜʽʘʤʝʪʨʦʤ 

190 ʤʤ ï 50 ʢʅ; ʜʣʷ ʜʦʣʽʪ ʜʽʘʤʝʪʨʦʤ 243 ʤʤ ï 60 ʢʅ. ɼʣʷ ʙʫʨʽʥʥʷ ʧʦʨʽʜ ʩʝʨʝʜʥʴʦʾ 

ʪʚʝʨʜʦʩʪʽ V - VII ʢʘʪʝʛʦʨʽʾ ʟʘ ʙʫʨʠʤʽʩʪʶ, ʦʩʴʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʩʝʨʝʜʥʴʦʤʫ ʤʘʻ ʙʫʪʠ 

ʟʙʽʣʴʰʝʥʦ ʫ 2 - 3 ʨʘʟʠ. ʋ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ ʩʚʝʨʜʣʦʚʠʥʠ ʥʘʚʝʜʝʥʽ ʟʥʘʯʝʥʥʷ ʦʩʴʦʚʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʚʠʙʽʡʥʽ ʫʤʦʚʠ ʨʫʡʥʫʚʘʥʥʷ ʧʦʨʽʜ: ʛʽʜʨʦʩʪʘʪʠʯʥʠʡ, ʛʽʨʩʴʢʠʡ 

ʽ ʧʦʨʦʚʠʡ ʪʠʩʢʠ, ʚʧʣʠʚ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʽʜʠʥʠ ʜʣʷ ʧʨʦʤʠʚʘʥʥʷ, ʧʨʠʨʦʜʥʫ ʪʨʽʱʠʥʫʚʘʪʽʩʪʴ 

ʪʘ ʽʥ. ʇʨʠ ʙʫʨʽʥʥʽ ʛʣʠʙʦʢʠʭ ʩʚʝʨʜʣʦʚʠʥ ʫʤʦʚʠ ʦʙ'ʻʤʥʦʛʦ ʨʫʡʥʫʚʘʥʥʷ ʚʠʤʘʛʘʶʪʴ 

ʚʝʣʠʢʠʭ ʥʘʚʘʥʪʘʞʝʥʴ [3]. 



ʉʝʢʮʽʷ 1 ï ʊʝʭʥʦʣʦʛʽʾ ʚʠʜʦʙʫʪʢʫ, ʧʝʨʝʨʦʙʢʠ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ  
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ɹʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʰʘʨʦʰʢʦʚʠʤʠ ʜʦʣʦʪʘʤʠ ʝʬʝʢʪʠʚʥʝ ʣʠʰʝ ʫ ʨʘʟʽ, ʷʢʱʦ ʧʠʪʦʤʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʣʷ ʾʭ ʟʫʙʽʚ ʥʘ ʛʽʨʩʴʢʫ ʧʦʨʦʜʫ ʧʝʨʝʚʠʱʫʻ ʢʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʧʦʨʫ 

ʧʦʨʦʜʠ ʨʦʟʜʘʚʣʶʚʘʥʥʶ. ʂʦʞʝʥ ʟʫʙ ʰʘʨʦʰʢʦʚʦʛʦ ʜʦʣʦʪʘ ʧʨʠ ʮʴʦʤʫ ʚʧʨʦʚʘʜʞʫʻʪʴʩʷ ʫ 

ʛʽʨʩʴʢʫ ʧʦʨʦʜʫ ʥʘ ʧʝʚʥʫ ʛʣʠʙʠʥʫ ʪʘ ʨʫʡʥʫʻ ʧʝʚʥʠʡ ʦʙʩʷʛ ʚʠʙʦʶ ʩʚʝʨʜʣʦʚʠʥʠ. ʇʨʠ 

ʥʝʜʦʩʪʘʪʥʴʦʤʫ ʦʩʴʦʚʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ ʥʘ ʜʦʣʦʪʦ, ʧʠʪʦʤʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʦʨʦʜʫ 

ʤʝʥʰʝ ʢʨʠʪʠʯʥʦʛʦ ʦʧʦʨʫ ʾʾ ʨʦʟʜʘʚʣʶʚʘʥʥʶ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʦʨʦʜʘ ʨʫʡʥʫʻʪʴʩʷ ʣʠʰʝ 

ʧʽʩʣʷ ʥʝʦʜʥʦʨʘʟʦʚʦʾ ʚʟʘʻʤʦʜʽʾ ʟʫʙʽʚ ʟʘ ʦʜʥʠʤ ʽ ʪʠʤ ʞʝ ʤʽʩʮʝʤ ʚʠʙʦʶ. 

ɼʣʷ ʣʦʧʘʪʝʚʠʭ ʽ ʰʘʨʦʰʢʦʚʠʭ ʜʦʣʽʪ ʪʠʧʫ ʄ ʘʙʦ ʄʉ ʩʣʽʜ ʧʨʠʡʤʘʪʠ ʧʠʪʦʤʫ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 1 ʩʤ ʜʽʘʤʝʪʨʘ ʜʦʣʦʪʘ ʥʝ ʙʽʣʴʰʝ 2 - 8 ʢʅ. 

ʐʚʠʜʢʦʩʪʽ ʙʫʨʽʥʥʷ ʟʘʣʝʞʘʪʴ ʚʽʜ: ʜʦʩʢʦʥʘʣʦʩʪʽ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʜʘʥʦʛʦ ʩʧʦʩʦʙʫ 

ʨʫʡʥʫʚʘʥʥʷ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʥʘ ʚʠʙʦʾ ʩʚʝʨʜʣʦʚʠʥʠ; ʨʘʮʽʦʥʘʣʴʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʙʫʨʽʥʥʷ; 

ʥʘʫʢʦʚʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʧʣʘʥʫʚʘʥʥʷ ʙʫʨʦʚʠʭ ʨʦʙʽʪ; ʢʚʘʣʽʬʽʢʘʮʽʾ ʙʫʨʦʚʦʛʦ ʧʝʨʩʦʥʘʣʫ ʪʘ 

ʟʣʘʛʦʜʞʝʥʦʩʪʽ ʾʭ ʨʦʙʦʪʠ. 

ɹʫʨʠʤʽʩʪʴ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʧʨʠʨʦʜʥʦ ʥʝ ʤʦʞʝ ʙʫʪʠ ʧʦʩʪʽʡʥʦʾ ʚʝʣʠʯʠʥʦʶ. ɺʦʥʘ 

ʟʘʣʝʞʠʪʴ ʚʽʜ: ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ; ʩʧʦʩʦʙʫ ʨʫʡʥʫʚʘʥʥʷ 

ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʪʘ ʪʠʧʫ ʧʦʨʦʜʦʨʫʡʥʽʚʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ; ʜʦʩʢʦʥʘʣʦʩʪʽ ʪʘ ʩʪʘʥʫ ʪʝʭʥʽʯʥʠʭ 

ʟʘʩʦʙʽʚ; ʜʦʩʢʦʥʘʣʦʩʪʽ ʪʝʭʥʦʣʦʛʽʾ ʙʫʨʽʥʥʷ. 

ɿʙʽʣʴʰʝʥʥʷ ʦʩʴʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʦʩʦʙʣʠʚʦ ʝʬʝʢʪʠʚʥʦ ʧʨʠ ʙʫʨʽʥʥʽ ʧʦʨʽʜ ʤ'ʷʢʠʭ 

ʪʘ ʩʝʨʝʜʥʴʦʾ ʤʽʮʥʦʩʪʽ. ʋ ʩʚʦʶ ʯʝʨʛʫ ʩʪʨʘʪʠʛʨʘʬʽʯʥʽ ʢʦʣʦʥʢʠ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʫ ʨʦʟʨʽʟʘʭ 

ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʩʢʣʘʜʘʶʪʴ ʩʘʤʝ ʤ'ʷʢʽ ʧʦʨʦʜʠ ʪʘ ʧʦʨʦʜʠ ʩʝʨʝʜʥʽʭ ʢʘʪʝʛʦʨʽʡ 

ʟʘ ʙʫʨʠʤʽʩʪʶ [4]. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʧʦʨʦʜʦʨʫʡʥʽʚʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʥʘ ʚʠʙʦʾ, ʟʘ ʽʥʰʠʭ ʨʽʚʥʠʭ 

ʫʤʦʚ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʝʞʠʤʦʤ ʡʦʛʦ ʧʦʜʘʯʽ ʚ ʤʽʨʫ ʨʫʡʥʫʚʘʥʥʷ ʚʠʙʦʶ. ʋ ʩʚʦʶ ʯʝʨʛʫ 

ʨʝʞʠʤ ʧʦʜʘʯʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʠʣʦʶ ʚʟʘʻʤʦʜʽʾ (ʦʩʴʦʚʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ) ʨʽʞʫʯʠʭ 

ʝʣʝʤʝʥʪʽʚ ʟ ʛʽʨʩʴʢʦʶ ʧʦʨʦʜʦʶ ʚʠʙʦʶ ʪʘ ʰʚʠʜʢʽʩʪʶ ʾʭ ʧʝʨʝʤʽʱʝʥʥʷ ʚ ʯʘʩʽ. ɺʦʯʝʚʠʜʴ, 

ʱʦ ʜʣʷ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʧʦʨʦʜʦʨʫʡʥʽʚʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ 

ʩʪʘʙʽʣʴʥʽʩʪʴ ʮʠʭ ʯʠʥʥʠʢʽʚ ʪʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʨʝʞʠʤʫ ʧʦʜʘʯʽ ʟʘʛʘʣʦʤ. 

ʄʝʭʘʥʽʯʥʘ ʰʚʠʜʢʽʩʪʴ ʥʝ ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʧʦʩʪʽʡʥʘ ʚʝʣʠʯʠʥʘ. ɺʦʥʘ, ʧʝʨʰ ʟʘ 

ʚʩʝ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ, ʩʧʦʩʦʙʫ ʾʭ ʨʫʡʥʫʚʘʥʥʷ ʪʘ 

ʚʽʜʧʦʚʽʜʥʠʭ ʪʠʧʽʚ ʧʦʨʦʜʦʨʫʡʥʽʚʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ. ʆʩʴ ʯʦʤʫ ʥʝʦʙʭʽʜʥʦ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ 

ʩʫʯʘʩʥʽ ʩʧʦʩʦʙʠ ʨʫʡʥʫʚʘʥʥʷ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʧʨʠ ʙʫʨʽʥʥʽ ʩʚʝʨʜʣʦʚʠʥ ʪʘ ʨʦʟʨʦʙʣʷʪʠ ʥʦʚʽ, 

ʧʨʠʡʥʷʪʥʽ ʜʣʷ ʜʦʩʪʦʚʽʨʥʦʛʦ ʚʠʚʯʝʥʥʷ ʟʝʤʥʦʾ ʢʦʨʠ. ʅʘʚʽʪʴ ʟʘ ʚʩʽʭ ʤʦʞʣʠʚʠʭ ʜʦʩʷʛʥʝʥʴ 

ʛʝʦʬʽʟʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʟʥʘʜʦʙʠʪʴʩʷ ʙʫʨʦʚʘ ʩʚʝʨʜʣʦʚʠʥʘ ʜʣʷ ʜʦʩʢʦʥʘʣʦʛʦ ʧʦʰʫʢʫ ʽ 

ʨʦʟʚʽʜʢʠ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʨʦʙʢʘ ʪʘ ʩʪʚʦʨʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʜʦʜʘʪʢʦʚʦʛʦ ʜʦ ʚʘʛʠ ʙʫʨʦʚʦʛʦ ʩʥʘʨʷʜʘ ʦʩʴʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʦʨʦʜʦʨʫʡʥʽʚʥʠʡ 

ʽʥʩʪʨʫʤʝʥʪ ʻ ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʦʙʝʨʪʘʣʴʥʦʛʦ ʙʫʨʽʥʥʷ 

ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʩʚʝʨʜʣʦʚʠʥ. ʉʣʽʜ ʥʘʛʦʣʦʩʠʪʠ, ʱʦ ʧʨʦʙʣʝʤʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʦʩʴʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʦʩʦʙʣʠʚʦ ʛʦʩʪʨʦ 

ʚʽʜʯʫʚʘʻʪʴʩʷ ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʩʪʘʜʽʷʭ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ, ʜʝ ʜʽʘʤʝʪʨʠ ʧʦʨʦʜʦʨʫʡʥʽʚʥʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʫ ʩʪʘʥʦʚʣʷʪʴ 300 ʤʤ ʽ ʙʽʣʴʰʝ. 
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ʅʘʫʢʦʚʠʡ ʢʝʨ̔ʚʥʠʢ: ʉʫʜʘʢʦʚ ɸ.ʂ., ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʥʘʬʪʦʛʘʟʦʚʦʾ 

ʽʥʞʝʥʝʨʽʾ ʪʘ ʙʫʨʽʥʥʷ 
(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ "ɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ", ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʈʆɿʈʆɹʂɸ ʊɽʍʅʆʃʆɻɯɰ ʊɸʄʇʆʅʋɺɸʅʅʗ ʊɽʈʄʆʇʃɸʉʊʀʏʅʀʄʀ 

ʊɸʄʇʆʅɸɾʅʀʄʀ ʉʋʄɯʐɸʄʀ ɼʃʗ ʋʄʆɺ ʄɽʃʀʍɯɺʉʔʂʆɻʆ 

ɻɸɿʆʂʆʅɼɽʅʉɸʊʅʆɻʆ ʈʆɼʆɺʀʑɸ 
 

 ʅʘʡʧʦʰʠʨʝʥʽʰʝ ʫʩʢʣʘʜʥʝʥʥʷ ʚ ʩʚʝʨʜʣʦʚʠʥʘʭ ï ʧʦʛʣʠʥʘʥʥʷ ʧʨʦʤʠʚʘʣʴʥʦʾ 

ʨʽʜʠʥʠ. ɸʥʘʣʽʟ ʱʦʨʽʯʥʠʭ ʚʠʪʨʘʪ ʯʘʩʫ ʥʘ ʙʦʨʦʪʴʙʫ ʟ ʧʦʛʣʠʥʘʥʥʷʤʠ ʩʢʣʘʜʘʻ ʚʽʜ 8 ʜʦ 16% 

ʢʘʣʝʥʜʘʨʥʦʛʦ ʯʘʩʫ ʙʫʨʽʥʥʷ ʽ ʚʽʜ 5 ʜʦ 10% ʢʦʰʪʽʚ, ʷʢʽ ʥʝ ʧʽʜʜʘʶʪʴʩʷ ʩʫʚʦʨʦʤʫ ʦʙʣʽʢʫ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʪʘʢʦʾ ʙʦʨʦʪʴʙʠ ʩʪʘʥʦʚʠʪʴ 30%. ɺʠʪʨʘʪʠ ʯʘʩʫ ʟʛʽʜʥʦ ʩʪʘʪʠʩʪʠʯʥʠʤ ʜʘʥʠʤ 

ʪʽʣʴʢʠ ʟʨʦʩʪʘʶʪʴ ʽ ʚʞʝ ʟʘʨʘʟ ʩʪʘʥʦʚʣʷʪʴ 18é23% ʚ ʟʘʛʘʣʴʥʠʭ ʦʙʩʷʛʘʭ ʧʨʦʮʝʩʫ 

ʙʫʨʽʥʥʷ[1,2].  

ʇʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʝʭʥʦʣʦʛʽʶ ʧʣʘʚʣʝʥʥʷ ʪʝʨʤʦʧʣʘʩʪʠʯʥʦʾ 

ʪʘʤʧʦʥʘʞʥʦʾ ʩʫʤʽʰʽ ʟʘ ʨʘʭʫʥʦʢ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʝʣʝʢʪʨʦʤaʛʥʽʪʥʠʭ ʭʚʠʣʴ 

ʤʽʢʨʦʭʚʠʣʴʦʚʦʛʦ ʜʽʘʧʘʟʦʥʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʛʥʝʪʨʦʥʫ. ɯʜʝʷ ʪʝʭʥʦʣʦʛʽʾ ʧʦʣʷʛʘʻ ʚ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʦʚʠʭ ʨʽʰʝʥʴ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʝʪʦʢʩʠʯʥʠʭ ʪʘ ʥʝʜʠʬʽʮʠʪʥʠʭ 

ʪʝʨʤʦʧʣaʩʪʠʯʥʠʭ ʪʘʤʧʦʥaʞʥʠʭ ʩʫʤʽʰʝʡ, ʷʢʽ ʙʫʜʫʪʴ ʷʚʣʷʪʠʩʷ ʽʥʝʨʪʥʠʤʠ ʚʽʜʥʦʩʥʦ 

ʧʣʘʩʪʦʚʠʭ ʚʦʜ. 

 
ʈʠʩʫʥʦʢ 1 ï ɿʤʽʥʘ ʢʦʝʬʽʮʽʻʥʪʘ ʧʨʦʥʠʢʥʦʩʪʽ ʧʽʥʦʧʦʣʽʩʪʠʨʦʣʙʝʪʦʥʥʦʾ ʪʘʤʧʦʥʘʞʥʦʾ 

ʩʫʤʽʰʽ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ 
 

ʇʝʨʝʜʫʤʦʚʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʘʤʝ ʧʽʥʦʧʦʣʽʩʪʠʨʦʣʙʝʪʦʥʥʦʾ ʢʦʤʧʦʟʠʮʽʾ ʷʢ 

ʪʝʨʤʦʧʣʘʩʪʠʯʥʦʛʦ ʪʘʤʧʦʥʘʞʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʽʟʦʣʷʮʽʾ ʧʦʛʣʠʥʘʶʯʠʭ ʛʦʨʠʟʦʥʪʽʚ 

ʦʙˇʨʫʥʪʦʚʘʥʘ ʾʾ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʪʘ ʚʠʩʦʢʠʤʠ ʜʝʬʦʨʤʘʮʽʡʥʦ-

ʤʽʮʥʽʩʪʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʘ ʛʦʣʦʚʥʝ ʢʦʝʬʽʮʽʻʥʪʦʤ ʥʝʧʨʦʥʠʢʥʦʩʪʽ ʧʨʠ ʧʣʘʚʣʝʥʥʽ ʽ 

ʧʦʜʘʣʴʰʦʤʫ ʪʚʝʨʜʽʥʥʽ ʚ ʧʦʛʣʠʥʘʶʯʦʤʫ ʛʦʨʠʟʦʥʪʽ ʩʚʝʨʜʣʦʚʠʥʠ ʥʘʚʝʜʝʥʠʭ ʥʘ ʨʠʩ. 1  ʽ ʚ 

ʢʽʥʮʝʚʦʤʫ ʚʠʛʣʷʜʽ ʩʬʦʨʤʦʚʘʥʦʾ ʽʟʦʣʷʮʽʡʥʦʾ ʟʘʚʽʩʠ, ʪʦʙʪʦ ʪʘʤʧʦʥʘʞʥʦʛʦ ʢʘʤʝʥʶ ʟ 

ʧʽʥʦʧʦʣʽʩʪʠʨʦʣʙʝʪʦʥʫ [3]. 

ʆʙʨʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ʙʫʜʝ ʥʘʮʽʣʝʥʘ ʥʘ ʧʣʘʚʣʝʥʥʷ ʪaʤʧʦʥʘʞʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʘ ʩʘʤʝ 

ʧʽʥʦʧʦʣʽʩʪʠʨʦʣʙʝʪʦʥʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʩʚʝʨʜʣʦʚʠʥʽ. ʊʚʝʨʜʽʶʯʠ ʥʘ ʩʪʽʥʢʘʭ ʩʚʝʨʜʣʦʚʠʥʠ 

ʦʩʪʠʛʘʶʯʠʡ ʨʦʟʧʣʘʚ ʪʘʤʧʦʥʘʞʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʙʫʜʝ ʫʪʚʦʨʶʚʘʪʠ ʩʢʣʫʚʘʪʫ ʽʟʦʣʷʮʽʡʥʫ 

ʦʙʦʣʦʥʢʫ. ʎʝ ʜʦʟʚʦʣʷʻ ʚ ʷʢʦʩʪʽ ʪʘʤʧʦʥʘʞʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʛʨʘʥʫʣʴʦʚʘʥʽ 

ʪʘʤʧʦʥʘʞʥʽ ʩʫʤʽʰʽ ʽ ʧʽʩʣʷ ʨʦʟʧʣʘʚʫ ʚ ʩʚʝʨʜʣʦʚʠʥʽ ʟʘ ʨʘʭʫʥʦʢ ʢʦʥʩʪʨʫʢʮʽʾ ʨʦʙʦʯʦʛʦ 

ʦʨʛʘʥʫ ʩʚʝʨʜʣʦʚʠʥʥʦʛʦ ʥʘʛʨʽʚʘʯʘ ʟʘʜʘʚʠʪʠ ʨʦʟʧʣʘʚ ʪʘʤʧʦʥʘʞʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʢʘʥʘʣʠ 

ʧʦʛʣʠʥʘʥʥʷ ʪʘ ʦʪʨʠʤʘʪʠ ʧʽʩʣʷ ʟʘʩʪʠʛʘʥʥʷ ʤʦʥʦʣʽʪʥʫ ʽʟʦʣʴʦʚʘʥʫ ʦʙʦʣʦʥʢʫ ʚ ʟʦʥʽ 

ʫʩʢʣʘʜʥʝʥʥʷ.  



ʉʝʢʮʽʷ 1 ï ʊʝʭʥʦʣʦʛʽʾ ʚʠʜʦʙʫʪʢʫ, ʧʝʨʝʨʦʙʢʠ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ  

ʄʘʪʝʨʽʘʣʠ X ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çʄʦʣʦʜʴ: ʥʘʫʢʘ ʪʘ ʽʥʥʦʚʘʮʽʾè 

15 

ʊʘʤʧʦʥʫʚʘʥʥʷ ʟʦʥʠ ʫʩʢʣʘʜʥʝʥʥʷ ʟʛʽʜʥʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʩʧʦʩʦʙʫ ʤʘʻ 

ʚʠʢʦʥʫʚʘʪʠʩʴ ʚ ʥʘʩʪʫʧʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʨʠʩ. 2: ʘ)ʜʦʩʪʘʚʢʘ ʜʦ ʟʦʥʠ ʫʩʢʣʘʜʥʝʥʥʷ 

ʩʚʝʨʜʣʦʚʠʥʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʫ ʚʠʛʣʷʜʽ ʩʚʝʨʜʣʦʚʠʥʥʦʛʦ ʥʘʛʨʽʚʘʯʘ; 

ʙ)ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʝʨʤʦʧʣʘʩʪʠʯʥʦʛʦ ʪʘʤʧʦʥʘʞʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦ ʧʦʛʣʠʥʘʶʯʦʛʦ 

ʛʦʨʠʟʦʥʪʫ ʙʫʨʦʚʦʾ ʩʚʝʨʜʣʦʚʠʥʠ; ʚ)ʧʣʘʚʣʝʥʥʷ ʪʘʤʧʦʥʘʞʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʙʫʨʦʚʽʡ 

ʩʚʝʨʜʣʦʚʠʥʽ ʥʘ ʢʦʥʪʘʢʪʘʭ ʢʘʥʘʣʽʚ ʤʽʢʨʦʭʚʠʣʴʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʯʘ; ʛ)ʟʘʜʘʚʣʶʚaʥʥʷ 

ʫʪʚʦʨʝʥʦʾ ʪʘʤʧʦʥʘʞʥʦʾ ʢʦʤʧʦʟʠʮʽʾ ʫ ʢʘʥʘʣʠ ʧʦʛʣʠʥʘʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʤʘʥʞʝʪ ʫ ʢʦʨʧʫʩʽ 

ʦʙʣʘʜʥʘʥʥʷ; ʜ)ʦʤʦʥʦʣʽʯʫʚʘʥʥʷ ʨʦʟʧʣʘʚʫ ʪʘʤʧʦʥʘʞʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ï ʫʪʚʦʨʝʥʥʷ 

ʥʝʧʨʦʥʠʢʥʦʾ ʽʟʦʣʷʮʽʡʥʦʾ ʦʙʦʣʦʥʢʠ. 

 
ʈʠʩʫʥʦʢ 2 ï ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʪʘʤʧʦʥʫʚʘʥʥʷ (1 ï ʩʪʽʥʢʠ ʩʚʝʨʜʣʦʚʠʥʠ; 2 ï 

ʩʚʝʨʜʣʦʚʠʥʥʠʡ ʥʘʛʨʽʚʘʯ ʥʘ ʙʘʟʽ ʤʘʛʥʝʪʨʦʥʫ; 3 ï ʤʘʥʞʝʪʘ; 4 ï ʢʦʣʦʥʘ ʙʫʨʠʣʴʥʠʭ ʪʨʫʙ; 

5 ï ʪʨʽʱʠʥʫʚʘʪʠʡ ʛʦʨʠʟʦʥʪ (ʟʦʥʘ ʫʩʢʣʘʜʥʝʥʥʷ); 6 ï ʢʘʥʘʣʠ ʧʦʛʣʠʥʘʥʥʷ; 7 ï 

ʪʘʤʧʦʥʘʞʥʠʡ ʤʘʪʝʨʽʘʣ; 8 ï ʨʦʟʧʣʘʚ ʪʘʤʧʦʥʘʞʥʦʛʦ ʤʘʪʝʨʽʘʣʫ; 9 ï ʧʽʜʡʦʤ 

ʢʦʥʩʪʨʫʢʮʽʾ ʽ ʧʦʧʫʪʥʝ ʟʘʜaʚʣʶʚʘʥʥʷ ʨʦʟʧʣʘʚʫ; 10 ï ʫʩʪʚʦʨʶʚaʥʠʡ ʪʘʤʧʦʥʘʞʥʠʡ 

ʢʘʤʽʥʴ; 11 ï ʤʘʣʦʦʙôʻʤʥʘ ʽʟʦʣʷʮʽʡʥʘ ʦʙʦʣʦʥʢʘ) 
 

ɺʠʩʥʦʚʢʠ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʥʝʪʨʘʜʠʮʽʡʥʫ ʪʝʭʥʦʣʦʛʽʶ ʪʘʤʧʦʥʫʚʘʥʥʷ ʟʦʥ ʧʦʛʣʠʥʘʥʥʷ 

ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʷʢʦʾ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʨʷʜ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʟʘʟʥʘʯʝʥʠʭ ʫ 

ʪʣʫʤʘʯʝʥʥʽ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʭʝʤʠ ʪʘʤʧʦʥʫʚʘʥʥʷ. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʩʧʦʩʽʙ ʪʘʤʧʦʥʫʚʘʥʥʷ 

ʟʘʙʝʟʧʝʯʫʻ ʩʪʚʦʨʝʥʥʷ ʚ ʟʦʥʽ ʫʩʢʣaʜʥʝʥʥʷ ʷʢʽʩʥʦʾ ʽʟʦʣʷʮʽʡʥʦʾ ʟʘʚʽʩʠ ʟ ʪʘʤʧʦʥʘʞʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʷʢ ʥʘʩʣʽʜʦʢ ʧʨʦʚʦʢʫʶʯʠ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʽʟʦʣʷʮʽʡʥʠʭ ʨʦʙʽʪ, 

ʧʦʣʽʧʰʝʥʥʷ ʫʤʦʚ ʧʨʘʮʽ ʽ ʽʩʪʦʪʥʝ ʩʢʦʨʦʯʝʥʥʷ ʤʘʪʝʨʽʘʣʴʥʠʭ ʚʠʪʨʘʪ ʥʘ ʪʘʤʧʦʥʫʚʘʥʥʷ ʟʦʥ 

ʫʩʢʣʘʜʥʝʥʴ. 
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ɻʦʨʦʙʝʮʴ ɭ.ʖ., ʩʪʫʜʝʥʪʢʘ ʛʨ. 185ʤ-22-1 ʌʇʅʊ 

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

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

 

ʉɺɽʈɼʃʆɺʀʅʅɯ ʊɽʍʅʆʃʆɻɯɰ ɺʀɼʆɹʋʊʂʋ ʂʆʈʀʉʅʀʍ ʂʆʇɸʃʀʅ 

 

ʆʩʦʙʣʠʚʽʩʪʶ ʩʚʝʨʜʣʦʚʠʥʥʠʭ ʤʝʪʦʜʽʚ ʚʠʜʦʙʫʪʢʫ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʻ ʪʝ, ʱʦ 

ʦʩʥʦʚʥʦʶ ʨʦʟʢʨʠʚʥʦʶ ʚʠʨʦʙʢʦʶ ʻ ʩʚʝʨʜʣʦʚʠʥʘ [1], ʢʨʽʤ ʪʦʛʦ, ʦʩʪʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ 

ʪʘʢʦʞ ʧʽʜʛʦʪʦʚʢʫ ʧʦʢʣʘʜʫ ʜʦ ʨʦʟʨʦʙʢʠ ʽ ʩʣʫʞʠʪʴ ʜʣʷ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʨʦʙʦʯʠʭ ʽ 

ʧʨʦʜʫʢʪʠʚʥʠʭ ʬʣʶʾʜʽʚ. 

ʈʦʟʧʣʘʚʣʝʥʥʷ ʩʽʨʢʠ ʽ ʚʠʣʫʛʦʚʫʚʘʥʥʷ ʤʝʪʘʣʽʚ, ʪʝʨʤʽʯʥʽ ʩʧʦʩʦʙʠ ʧʽʜʚʠʱʝʥʥʷ 

ʥʘʬʪʦʚʽʜʜʘʯʽ ʧʣʘʩʪʽʚ, ʩʚʝʨʜʣʦʚʠʥʥʝ ʨʦʟʯʠʥʝʥʥʷ ʩʦʣʝʡ, ʧʽʜʟʝʤʥʘ ʛʘʟʠʬʽʢʘʮʽʷ ʪʚʝʨʜʠʭ 

ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ, ʩʚʝʨʜʣʦʚʠʥʥʠʡ ʛʽʜʨʘʚʣʽʯʥʠʡ ʚʠʜʦʙʫʪʦʢ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ï ʮʝ 

ʝʬʝʢʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʛʽʨʥʠʯʠʭ ʨʦʙʽʪ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʠʭ ʩʧʨʠʷʻ ʨʦʟʨʦʙʮʽ ʥʘʚʽʪʴ 

ʥʝʢʦʥʜʠʮʽʡʥʠʭ ʽ ʧʦʟʘʙʘʣʘʥʩʦʚʠʭ ʟʘʧʘʩʽʚ [2]. 

ʇʽʜʟʝʤʥʘ ʚʠʧʣʘʚʢʘ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ (ʥʘ ʧʨʠʢʣʘʜʽ ʩʽʨʢʠ) ʟʘʩʥʦʚʘʥʘ ʥʘ ʟʜʘʪʥʦʩʪʽ 

ʦʩʪʘʥʥʽʭ ʧʣʘʚʠʪʠʩʷ ʘʙʦ ʟʤʽʥʶʚʘʪʠ ʩʚʦʶ ʚôʷʟʢʽʩʪʴ ʧʨʠ ʥʘʛʨʽʚʘʥʥʽ. ɿʘ ʪʝʤʧʝʨʘʪʫʨʠ 

ʙʣʠʟʴʢʘ 120Áʉ ʩʽʨʢʘ ʧʝʨʝʭʦʜʠʪʴ ʟ ʪʚʝʨʜʦʛʦ ʩʪʘʥʫ ʚ ʨʽʜʢʠʡ, ʜʣʷ ʽʥʰʠʭ ʢʦʧʘʣʠʥ, ʪʘʢʠʭ ʷʢ 

ʦʟʦʢʝʨʠʪ, ʪʝʤʧʝʨʘʪʫʨʘ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʩʢʣʘʜʘʻ 50 - 80Áʉ, ʙʽʪʫʤ ï 100Áʉ, ʧʨʠ ʮʴʦʤʫ ʚʦʥʠ 

ʥʝ ʨʦʟʯʠʥʷʶʪʴʩʷ ʫ ʚʦʜʽ (ʨʠʩ. 1).  

ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʚʠʧʣʘʚʢʠ ʩʽʨʢʠ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʝʧʣʦʚʦʶ ʽ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʶ 

ʚʟʘʻʤʦʜʽʻʶ ʩʽʨʢʦʥʦʩʥʦʛʦ ʧʣʘʩʪʘ ʟ ʪʝʧʣʦʥʦʩʽʻʤ. ʏʝʨʝʟ ʩʚʝʨʜʣʦʚʠʥʠ ʚ ʩʽʨʢʦʥʦʩʥʠʡ ʧʣʘʩʪ 

ʥʘʛʥʽʪʘʻʪʴʩʷ ʪʝʧʣʦʥʦʩʽʡ, ʫ ʨʦʣʽ ʷʢʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʝʨʝʛʨʽʪʘ ʚʦʜʘ. ʈʦʟʧʣʘʚʣʝʥʘ 

ʩʽʨʢʘ ʧʽʜʥʽʤʘʻʪʴʩʷ ʧʦ ʽʥʰʽʡ ʩʚʝʨʜʣʦʚʠʥʽ (ʤʦʞʣʠʚʘ ʢʦʤʙʽʥʘʮʽʷ ʚʦʜʦʧʦʜʘʚʘʥʥʷ ʽ ʧʽʜʡʦʤʫ 

ʨʦʟʧʣʘʚʣʝʥʦʾ ʩʽʨʢʠ ʧʦ ʦʜʥʽʡ ʩʚʝʨʜʣʦʚʠʥʽ). ʇʽʜʥʷʪʘ ʥʘ ʧʦʚʝʨʭʥʶ ʩʽʨʢʘ ʯʝʨʝʟ ʚʽʜʩʪʽʡʥʽ 

ʨʝʟʝʨʚʫʘʨʠ ʥʘʧʨʘʚʣʷʻʪʴʩʷ ʚ ʬʽʣʴʪʨʫʚʘʣʴʥʽ ʘʛʨʝʛʘʪʠ ʜʣʷ ʦʯʠʱʝʥʥʷ ʽ ʜʘʣʽ ʥʘ ʩʢʣʘʜ 

ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ. 

ʇʨʦʮʝʩ ʚʠʣʫʛʦʚʫʚʘʥʥʷ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʤʽʥʦʶ ʢʦʨʠʩʥʦʾ ʢʦʧʘʣʠʥʠ ʷʢ ʭʽʤʽʯʥʦʾ 

ʩʧʦʣʫʢʠ ʽ ʧʝʨʝʚʝʜʝʥʥʷʤ ʾʾ ʚ ʨʦʟʯʠʥ. ʉʧʦʩʦʙʦʤ ʚʠʣʫʛʦʚʫʚʘʥʥʷ ʚʝʜʝʪʴʩʷ ʚʠʪʷʛʘʥʥʷ ʟ ʨʫʜ 

ʤʝʪʘʣʽʚ, ʾʭ ʩʦʣʝʡ ʽ ʦʢʩʠʜʽʚ. ɺ ʷʢʦʩʪʽ ʘʛʝʥʪʽʚ, ʱʦ ʚʠʣʫʛʦʚʫʶʪʴ ʢʦʨʠʩʥʽ ʢʦʧʘʣʠʥʠ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʠʩʣʦʪʠ ʽ ʚʦʜʥʽ ʨʦʟʯʠʥʠ ʩʦʣʝʡ (ʨʠʩ. 2). 

 

 
ʈʠʩʫʥʦʢ 1 ï ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʚʠʧʣʘʚʢʠ ʩʽʨʢʠ: 1 ï ʩʚʝʨʜʣʦʚʠʥʘ, 2 ï ʧʣʘʩʪ ʩʽʨʢʠ,  

3 ï ʨʦʙʦʯʘ ʛʦʣʽʚʢʘ, 4 ï ʧʦʜʘʚʘʥʥʷ ʥʘʛʨʽʪʦʾ ʚʦʜʠ, 5 ï ʧʦʜʘʚʘʥʥʷ ʩʪʠʩʥʫʪʦʛʦ ʧʦʚʽʪʨʷ,  

6 ï ʚʽʜʢʘʯʫʚʘʥʥʷ ʨʦʙʦʯʦʛʦ ʨʦʟʯʠʥʫ 



ʉʝʢʮʽʷ 1 ï ʊʝʭʥʦʣʦʛʽʾ ʚʠʜʦʙʫʪʢʫ, ʧʝʨʝʨʦʙʢʠ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ  

ʄʘʪʝʨʽʘʣʠ X ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çʄʦʣʦʜʴ: ʥʘʫʢʘ ʪʘ ʽʥʥʦʚʘʮʽʾè 

17 

ʈʦʙʦʯʠʤ ʦʨʛʘʥʦʤ ʤʝʪʦʜʫ ʩʚʝʨʜʣʦʚʠʥʥʦʛʦ ʛʽʜʨʦʨʫʡʥʫʚʘʥʥʷ ʻ ʛʽʜʨʦʤʦʥʽʪʦʨʥʠʡ 

ʩʪʨʫʤʽʥʴ, ʷʢʠʡ ʦʜʥʦʯʘʩʥʦ ʟʜʽʡʩʥʶʻ ʨʫʡʥʫʚʘʥʥʷ ʽ ʧʽʜʡʦʤ ʛʽʨʩʴʢʦʾ ʤʘʩʠ, ʤʝʪʦʜʠʢʘ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘʢʦʾ ʪʝʭʥʦʣʦʛʽʾ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʟʥʘʯʝʥʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʽʜʨʦʤʦʥʽʪʦʨʥʠʭ 

ʩʪʨʫʤʝʥʽʚ (ʥʠʟʴʢʦʛʦ, ʩʝʨʝʜʥʴʦʛʦ ʘʙʦ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ), ʦʩʥʦʚʥʠʤʠ ʬʦʨʤʫʶʯʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʷʢʠʭ ʻ: ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʪʦʢʫ ʧʦ ʧʽʜʚʽʜʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʫ, ʰʚʠʜʢʽʩʪʴ 

ʚʠʣʴʦʪʫ ʩʪʨʫʤʝʥʷ; ʚʠʪʨʘʪʠ ʨʽʜʠʥʠ; ʜʽʘʤʝʪʨ ʛʽʜʨʦʤʦʥʽʪʦʨʥʦʾ ʥʘʩʘʜʢʠ. 

ʄʝʪʦʜʠʯʥʠʡ ʛʽʜʨʘʚʣʽʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʧʨʦʮʝʩʫ ʮʠʨʢʫʣʷʮʽʾ ʟʘ ʛʽʜʨʘʚʣʽʯʥʦʛʦ 

ʨʫʡʥʫʚʘʥʥʷ ʚʠʢʦʥʫʶʪʴ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʫʨʦʚʦʛʦ ʥʘʩʦʩʘ, 

ʘ ʪʘʢʦʞ ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʚʠʙʦʨʫ ʡʦʛʦ ʪʠʧʫ, ʥʘʡʙʽʣʴʰ ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʦʟʨʘʭʫʥʢʦʚʠʤ 

ʚʝʣʠʯʠʥʘʤ, ʽ ʥʝʦʙʭʽʜʥʦʾ ʢʽʣʴʢʦʩʪʽ ʥʘʩʦʩʽʚ [3]. 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʚʠʟʥʘʯʘʶʪʴ ʥʘʩʪʫʧʥʽ ʚʘʞʣʠʚʽ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ: ʥʝʦʙʭʽʜʥʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʦʜʘʯʽ ʦʯʠʩʥʦʛʦ ʘʛʝʥʪʫ; ʨʝʞʠʤ ʪʝʯʽʾ 

ʘʛʝʥʪʫ ʟʘʣʝʞʥʦ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ; ʛʽʜʨʘʚʣʽʯʥʽ ʦʧʦʨʠ ʨʫʭʫ ʨʽʜʠʥʠ ʟʘ ʭʘʨʘʢʪʝʨʥʠʤʠ 

ʜʽʣʷʥʢʘʤʠ, ʩʫʤʘʨʥʽ ʛʽʜʨʘʚʣʽʯʥʽ ʦʧʦʨʠ. ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʧʨʦʤʠʚʘʥʥʷ ʤʘʻ ʙʫʪʠ 

ʩʧʨʦʝʢʪʦʚʘʥʠʡ ʽ ʨʝʘʣʽʟʦʚʘʥʠʡ ʪʘʢ, ʱʦʙ ʜʦʩʷʛʪʠ ʥʘʡʢʨʘʱʠʭ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʙʫʨʽʥʥʷ, ʽ ʚ ʮʽʣʦʤʫ ʩʧʦʨʫʜʞʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ. ʇʨʠ ʮʴʦʤʫ ʛʦʣʦʚʥʘ ʫʚʘʛʘ ʤʘʻ 

ʙʫʪʠ ʧʨʠʜʽʣʝʥʘ ʚʠʢʦʥʘʥʥʶ ʦʩʥʦʚʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʬʫʥʢʮʽʡ ʽ ʦʙʤʝʞʝʥʴ [4]. 

ʈʦʟʤʽʨ ʯʘʩʪʦʢ ʰʣʘʤʫ, ʧʨʠ ʙʫʜʴ-ʷʢʠʭ ʩʧʦʩʦʙʘʭ ʙʫʨʽʥʥʷ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʝʣʠʢʠʤ 

ʜʽʘʧʘʟʦʥʦʤ: ʚʽʜ ʜʝʢʽʣʴʢʦʭ ʤʽʢʨʦʥ ʜʦ ʩʘʥʪʠʤʝʪʨʽʚ. ɼʣʷ ʦʮʽʥʢʠ ʤʦʞʣʠʚʦʩʪʽ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʛʽʜʨʘʚʣʽʯʥʦ ʟʨʫʡʥʦʚʘʥʦʛʦ ʰʣʘʤʫ ʧʦʪʦʢʦʤ ʦʯʠʩʥʦʛʦ ʘʛʝʥʪʫ 

ʧʨʠʡʤʘʻʪʴʩʷ ʟʘʟʚʠʯʘʡ ʩʝʨʝʜʥʽʡ ʨʦʟʤʽʨ ʯʘʩʪʦʢ, ʷʢʽ ʨʘʟʦʤ ʟ ʜʨʽʙʥʽʰʠʤʠ ʬʨʘʢʮʽʷʤʠ 

ʩʢʣʘʜʘʶʪʴ ʦʩʥʦʚʥʫ ʯʘʩʪʠʥʫ ʰʣʘʤʫ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ. ʇʨʠ ʮʴʦʤʫ ʦʢʨʝʤʽ ʯʘʩʪʢʠ ʥʘ ʚʠʙʦʾ 

ʤʦʞʫʪʴ ʙʫʪʠ ʙʽʣʴʰʝ ʩʝʨʝʜʥʴʦʛʦ ʨʦʟʤʽʨʫ ʚ 3 - 5 ʨʘʟʽʚ. 

ʌʦʨʤʘ ʯʘʩʪʦʢ ʰʣʘʤʫ ʯʠʥʠʪʴ ʽʩʪʦʪʥʠʡ ʚʧʣʠʚ ʥʘ ʚʝʣʠʯʠʥʫ ʧʽʜʡʦʤʥʦʾ ʩʠʣʠ, ʱʦ 

ʩʪʚʦʨʶʻʪʴʩʷ ʧʦʪʦʢʦʤ. ɿʘʣʝʞʥʦ ʚʽʜ ʩʪʨʫʢʪʫʨʠ ʧʝʨʝʙʫʨʶʚʘʥʠʭ ʧʦʨʽʜ ʤʦʞʣʠʚʘ ʰʠʨʦʢʘ 

ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʬʦʨʤ ʯʘʩʪʦʢ. ʅʘʡʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʯʘʩʪʢʠ ʟʝʨʥʠʩʪʦʾ ʬʦʨʤʠ, 

ʚʢʣʶʯʘʶʯʠ ʦʢʨʫʛʣʽ ʽ ʥʝʧʨʘʚʠʣʴʥʽ. 

ɼʣʷ ʤʦʞʣʠʚʦʩʪʽ ʝʬʝʢʪʠʚʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʫʤʦʚ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʩʧʦʨʫʜʞʝʥʥʷ 

ʩʚʝʨʜʣʦʚʠʥ, ʬʘʭʽʚʮʷʤʠ ʢʘʬʝʜʨʠ ʥʘʬʪʦʛʘʟʦʚʦʾ ʽʥʞʝʥʝʨʽʾ ʪʘ ʙʫʨʽʥʥʷ ʅʊʋ çɼʇè ʙʫʣʦ 

ʨʦʟʨʦʙʣʝʥʦ ʩʧʝʮʽʘʣʴʥʠʡ ʜʦʩʣʽʜʥʠʮʴʢʠʡ ʩʪʝʥʜ, ʫ ʷʢʦʤʫ ʧʨʠʥʮʠʧʦʚʦ ʽʥʰʽ ʢʦʥʩʪʨʫʢʪʠʚʥʝ 

ʚʠʢʦʥʘʥʥʷ, ʤʝʭʘʥʽʟʤ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʢʦʥʪʨʦʣʴʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʝ ʩʫʧʨʦʚʦʜʞʝʥʥʷ 

ʜʦʟʚʦʣʷʶʪʴ: ʚ ʩʧʨʦʱʝʥʽʡ ʬʦʨʤʽ ʚʝʩʪʠ ʚʠʚʯʝʥʥʷ ʣʦʢʘʣʴʥʠʭ ʢʽʣʴʢʽʩʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʙʘʛʘʪʦʬʘʟʥʦʛʦ ʟʙʘʛʘʯʝʥʦʛʦ ʰʣʘʤʦʤ ʧʦʪʦʢʫ ʚ ʫʤʦʚʘʭ, ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʠʭ ʜʦ 

ʨʝʘʣʴʥʠʭ, ʽʟ ʚʚʝʜʝʥʥʷʤ ʫ ʥʴʦʛʦ ʜʦʤʽʰʦʢ, ʷʢʽ ʽʤʽʪʫʶʪʴ ʧʨʦʜʫʢʪʠ ʨʫʡʥʫʚʘʥʥʷ ʛʽʨʩʴʢʦʛʦ 

ʤʘʩʠʚʫ, ʨʦʟʰʠʨʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʠʢʠ 

ʰʣʘʤʦʩʢʫʧʯʝʥʥʷ, ʟʜʽʡʩʥʶʚʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʦʾ ʚʟʘʻʤʦʜʽʾ ʧʦʪʦʢʫ ʽʟ 

ʩʪʽʥʢʘʤʠ ʩʪʦʚʙʫʨʘ ʩʚʝʨʜʣʦʚʠʥʠ ʽ ʚ ʮʽʣʦʤʫ ʚ ʦʙ'ʻʤʽ ʦʯʠʩʥʦʛʦ ʘʛʝʥʪʘ, ʘ ʟʘ ʨʘʭʫʥʦʢ ʮʴʦʛʦ 

ʟ'ʷʚʣʷʶʪʴʩʷ ʫʤʦʚʠ ʜʣʷ ʥʘʜʽʡʥʦʾ ʨʦʟʨʦʙʢʠ, ʪʝʩʪʫʚʘʥʥʷ ʪʘ ʢʦʨʝʛʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʧʝʮʽʘʣʴʥʠʭ ʙʫʨʦʚʠʭ ʧʨʦʤʠʚʘʣʴʥʠʭ ʨʽʜʠʥ, ʱʦ ʙʫʜʝ ʟʘʧʦʨʫʢʦʶ, 

ʥʘʩʘʤʧʝʨʝʜ, ʫʩʫʥʝʥʥʷ ʷʚʠʱ ʫʩʢʣʘʜʥʝʥʴ ʪʘ ʘʚʘʨʽʡ ʧʦʚ'ʷʟʘʥʠʭ ʟ ʥʝʷʢʽʩʥʠʤ ʦʯʠʱʝʥʥʷʤ. 

ʇʨʘʮʝʟʜʘʪʥʽʩʪʴ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʛʦ ʩʪʝʥʜʘ ʜʣʷ ʽʥʞʝʥʝʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʮʝʩʫ ʦʯʠʱʝʥʥʷ 

ʩʚʝʨʜʣʦʚʠʥʠ ʧʝʨʝʚʽʨʷʣʘʩʷ ʚ ʭʦʜʽ ʯʠʩʣʝʥʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʧʝʨʝʚʽʨʦʢ. 
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ʜʦʮ. ʢʘʬʝʜʨʠ ʅɻɯɹ 

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

 

ɼɽʗʂɯ ɺʀɿʅɸʏɽʅʅʗ ʊɽʍʅʆʃʆɻɯɰ ʉɺɽʈɼʃʆɺʀʅʅʆɻʆ ɺʀɼʆɹʋʊʂʋ 

 

ɽʬʝʢʪʠʚʥʘ ʨʦʟʨʦʙʢʘ ʨʦʜʦʚʠʱ ʟʘ ʩʚʝʨʜʣʦʚʠʥʥʦʛʦ ʚʠʜʦʙʫʪʢʫ ʧʦʣʷʛʘʻ ʫ ʩʪʚʦʨʝʥʥʽ 

ʛʽʨʥʠʯʠʭ ʚʠʨʦʙʦʢ (ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʾʭ ʦʩʦʙʣʠʚʦʾ ʢʘʪʝʛʦʨʽʾ ï ʩʚʝʨʜʣʦʚʠʥ), ʷʢʽ 

ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʥʘʜʽʡʥʠʡ ʢʘʥʘʣ ʟʚôʷʟʢʫ ʽʟ ʧʦʢʣʘʜʦʤ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ [1]. 

ɺʠʙʽʨ ʢʦʥʩʪʨʫʢʮʽʾ ʚʠʜʦʙʫʚʥʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʛʝʦʣʦʛʦ-ʣʽʪʦʣʦʛʽʯʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʫʜʦʚʠ ʨʦʜʦʚʠʱʘ, ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʨʽʜ ʥʝʧʨʦʜʫʢʪʠʚʥʠʭ ʪʦʚʱ, ʥʝʦʙʭʽʜʥʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ ʚʠʜʦʙʫʪʢʫ, ʧʨʠʟʥʘʯʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ, ʩʧʦʩʦʙʫ ʙʫʨʽʥʥʷ [2]. 

ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʨʫʰʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʩʪʦʚʙʫʨʘ ʩʚʝʨʜʣʦʚʠʥʠ ʧʨʠ ʡʦʛʦ ʧʨʦʚʝʜʝʥʥʽ 

ʚ ʪʦʚʱʽ ʧʦʨʽʜ ʩʭʠʣʴʥʠʭ ʜʦ ʦʩʠʧʽʚ ʪʘ ʦʙʚʘʣʽʚ (ʭʘʨʘʢʪʝʨʥʠʭ ʬʘʢʪʦʨʽʚ ʜʣʷ ʙʽʣʴʰʦʩʪʽ 

ʨʦʜʦʚʠʱ, ʨʦʟʨʦʙʣʶʚʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʚʝʨʜʣʦʚʠʥʥʠʭ ʧʨʠʡʦʤʽʚ ʽ ʤʝʪʦʜʽʚ), ʦʢʨʽʤ 

ʽʥʰʦʛʦ, ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʟʙʘʣʘʥʩʦʚʘʥʽ ʢʦʤʧʦʥʦʚʢʠ ʽʥʩʪʨʫʤʝʥʪʫ ï ʚ ʜʘʥʦʤʫ 

ʚʠʧʘʜʢʫ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ [3], ʱʦ ʜʦʟʚʦʣʷʪʴ ʫʥʠʢʥʫʪʠ ʷʚʠʱʘ ʾʾ ʢʦʥʪʘʢʪʫ ʽʟ ʩʪʽʥʢʘʤʠ 

ʩʚʝʨʜʣʦʚʠʥʠ ʟ ʥʘʩʪʫʧʥʠʤ ʾʭ ʤʝʭʘʥʽʯʥʠʤ ʨʫʡʥʫʚʘʥʥʷʤ. ɼʦʩʷʛʥʫʪʠ ʚʢʘʟʘʥʦʛʦ ʤʦʞʥʘ ʟʘ 

ʨʘʭʫʥʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʜʦ ʧʨʠʢʣʘʜʫ, ʦʙʚʘʞʝʥʦʛʦ ʩʪʘʙʽʣʽʟʫʶʯʦʛʦ ʢʦʤʧʦʥʫʚʘʥʥʷ (ʆʉʂ). 

ʆʜʥʽʻʶ ʟ ʧʝʨʝʚʘʛ ʢʦʥʩʪʨʫʢʮʽʾ ʆʉʂ ʻ ʥʘʷʚʥʽʩʪʴ ʚ ʾʾ ʩʢʣʘʜʽ ʛʫʤʦʚʠʭ ʘʤʦʨʪʠʟʘʪʦʨʽʚ; ʚʦʥʠ 

ʟʥʠʞʫʶʪʴ ʚʧʣʠʚ ʢʨʫʪʠʣʴʥʠʭ ʽ ʧʦʟʜʦʚʞʥʽʭ ʢʦʣʠʚʘʥʴ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ ʥʘ ʥʝʩʫʱʽ 

ʝʣʝʤʝʥʪʠ: ʚʥʫʪʨʽʰʥʶ ʪʨʫʙʫ ʽ ʟʘʤʢʦʚʽ ʟ'ʻʜʥʘʥʥʷ. ɺʥʘʩʣʽʜʦʢ ʥʘʷʚʥʦʩʪʽ ʧʨʫʞʥʦʛʦ ʟʚ'ʷʟʢʫ 

ʟʤʝʥʰʫʶʪʴʩʷ ʚʟʘʻʤʦʜʽʷ ʪʘ ʫʜʘʨʠ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ ʦʙ ʩʪʽʥʢʠ ʩʚʝʨʜʣʦʚʠʥʠ, ʽ, ʷʢ 

ʩʣʽʜʩʪʚʦ, ʟʥʘʯʥʦ ʟʥʠʞʫʻʪʴʩʷ ʨʽʚʝʥʴ ʧʨʦʷʚʫ ʨʫʡʥʽʚʥʠʭ ʷʚʠʱ ʫ ʩʪʽʥʢʘʭ ʩʚʝʨʜʣʦʚʠʥʠ. 

ʆʙʚʘʞʝʥʽ ʙʫʨʠʣʴʥʽ ʪʨʫʙʠ (ʆɹʊ), ʱʦ ʟʥʘʭʦʜʷʪʴ ʩʚʦʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʙʫʨʽʥʥʽ, 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʝʣʠʢʦʶ ʞʦʨʩʪʢʽʩʪʶ ʷʢ ʧʦ ʪʽʣʫ ʪʨʫʙʠ, ʪʘʢ ʽ ʚ ʤʽʩʮʷʭ ʟ'ʻʜʥʘʥʴ. ʉʘʤʝ ʮʷ 

ʥʝʦʙʭʽʜʥʘ ʫʤʦʚʘ ʜʣʷ ʆɹʊ ʦʙʫʤʦʚʣʶʻ ʯʘʩʪʽ ʘʚʘʨʽʾ ʟ ʦʙʚʘʞʝʥʠʤʠ ʪʨʫʙʘʤʠ ʚʥʘʩʣʽʜʦʢ ʾʭ 

ʦʙʨʠʚʫ ʫ ʥʘʡʙʽʣʴʰ ʩʣʘʙʢʦʤʫ ʧʝʨʝʨʽʟʽ ï ʨʽʟʴʙʦʚʦʤʫ ʟ'ʻʜʥʘʥʥʽ, ʱʦ ʤʘʻ ʟʥʘʯʥʫ ʞʦʨʩʪʢʽʩʪʴ. 

ɿʘʤʢʦʚʽ ʟ'ʻʜʥʘʥʥʷ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʟʘʧʨʦʧʦʥʦʚʘʥʦʤʫ ʢʦʤʧʦʥʫʚʘʥʥʽ, ʤʘʶʪʴ 

ʙʽʣʴʰʫ ʛʥʫʯʢʽʩʪʴ, ʥʽʞ ʪʽʣʦ ʪʨʫʙʠ ʽ ʟʛʠʥʘʣʴʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʩʪʠʩʥʝʥʽʡ 

ʯʘʩʪʠʥʽ, ʥʝ ʤʘʶʪʴ ʨʫʡʥʽʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʥʠʭ. ʂʨʽʤ ʪʦʛʦ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʷʢʦʩʪʽ 

ʩʧʦʣʫʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʩʪʘʥʜʘʨʪʥʠʭ ʟʘʤʢʦʚʠʭ ʟ'ʻʜʥʘʥʴ, ʧʝʨʝʚʽʨʝʥʠʭ ʧʨʘʢʪʠʢʦʶ ʪʘ 

ʚʠʛʦʪʦʚʣʝʥʠʭ ʟʘ ʚʽʜʧʨʘʮʴʦʚʘʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʫʩʽʭ ʚʠʤʦʛ, ʪʘʢʦʞ ʜʘʻ 

ʧʝʨʝʚʘʛʠ ʧʝʨʝʜ ʨʽʟʴʙʦʚʠʤʠ ʟ'ʻʜʥʘʥʥʷʤʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʩʪʘʥʜʘʨʪʥʠʭ ʚʠʙʽʡʥʠʭ 

ʢʦʤʧʦʥʦʚʢʘʭ ʆɹʊ [4]. 

ʆʩʦʙʣʠʚʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ ʆʉʂ ʟ ʢʦʥʮʝʥʪʨʠʯʥʦ ʨʦʟʪʘʰʦʚʘʥʠʭ ʟ ʥʝʚʝʣʠʢʠʤ 

ʨʘʜʽʘʣʴʥʠʤ ʟʘʟʦʨʦʤ ʟʦʚʥʽʰʥʴʦʾ ʽ ʚʥʫʪʨʽʰʥʴʦʾ ʪʨʫʙ ʧʦʣʷʛʘʶʪʴ ʚ ʥʘʩʪʫʧʥʦʤʫ. ʅʘ ʢʽʥʮʽ 

ʚʥʫʪʨʽʰʥʴʦʾ ʪʨʫʙʠ ʥʘʛʚʠʥʯʫʻʪʴʩʷ ʥʽʧʝʣʴ ʽ ʤʫʬʪʘ ʟʘʤʢʘ ʟ ʮʝʥʪʨʘʪʦʨʘʤʠ. ʄʽʞ ʪʦʨʮʷʤʠ 

ʦʩʪʘʥʥʽʭ ʽ ʢʽʣʴʮʝʚʠʤʠ ʫʧʦʨʘʤʠ, ʚʠʢʦʥʘʥʠʤʠ ʥʘ ʚʥʫʪʨʽʰʥʽʡ ʧʦʚʝʨʭʥʽ ʟʦʚʥʽʰʥʴʦʾ ʪʨʫʙʠ, 

ʧʦʤʽʱʝʥʽ ʛʫʤʦʚʽ ʢʽʣʴʮʷ, ʤʽʞʪʨʫʙʥʠʡ ʧʨʦʩʪʽʨ ʤʽʞ ʤʝʪʘʣʝʚʠʤʠ ʢʽʣʴʮʷʤʠ ʤʦʞʝ ʙʫʪʠ 

ʟʘʧʦʚʥʝʥʠʡ ʩʧʝʮʽʘʣʴʥʦʶ ʩʫʤʽʰʰʶ. 

ʈʦʟʛʣʷʜʫʚʘʥʘ ʆʉʂ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘʜ ʧʦʨʦʜʦʨʫʡʥʽʚʥʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ. ʋ ʧʨʦʮʝʩʽ ʙʫʨʽʥʥʷ ʛʫʤʦʚʽ ʢʽʣʴʮʷ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʨʫʞʥʦ-ʝʣʘʩʪʠʯʥʠʡ 

ʟʚ'ʷʟʦʢ ʟʦʚʥʽʰʥʴʦʾ ʪʨʫʙʠ ʟʽ ʩʧʦʣʫʯʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʽ ʚʥʫʪʨʽʰʥʴʦʶ ʪʨʫʙʦʶ ʽ 

ʧʦʛʣʠʥʘʶʪʴ ʯʘʩʪʠʥʫ ʝʥʝʨʛʽʾ ʚʽʙʨʘʮʽʡ, ʟʥʠʞʫʶʯʠ ʜʠʥʘʤʽʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʙʫʨʠʣʴʥʽ 

ʪʨʫʙʠ ʪʘ ʧʦʨʦʜʦʨʫʡʥʽʚʥʠʡ ʽʥʩʪʨʫʤʝʥʪ. ɿʘʚʜʷʢʠ ʧʦʧʝʨʝʜʥʴʦʤʫ ʩʪʠʩʥʝʥʥʶ ʛʫʤʦʚʠʭ 

ʢʽʣʝʮʴ ʧʨʠ ʩʢʣʘʜʘʥʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʆʉʂ, ʨʦʟʧʦʜʽʣ ʥʘʚʘʥʪʘʞʝʥʴ, ʱʦ ʜʽʶʪʴ ʥʘ ʾʾ ʩʢʣʘʜʦʚʽ, 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʚʥʫʪʨʽʰʥʷ ʪʨʫʙʘ ʧʝʨʝʜʘʻ ʧʝʨʝʚʘʞʥʦ ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ, ʘ 

ʙʽʣʴʰ ʞʦʨʩʪʢʘ ʟʦʚʥʽʰʥʷ ï ʙʽʣʴʰʫ ʯʘʩʪʠʥʫ ʦʩʴʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 
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ɺʩʪʘʥʦʚʣʝʥʽ ʥʘ ʢʽʥʮʷʭ ʢʦʞʥʦʾ ʪʨʫʙʠ ʮʝʥʪʨʘʪʦʨʠ ʩʣʫʞʘʪʴ ʜʦʜʘʪʢʦʚʠʤʠ ʪʦʯʢʘʤʠ 

ʦʧʦʨʠ ʥʘ ʩʪʽʥʢʠ ʩʚʝʨʜʣʦʚʠʥ, ʟʘ ʨʘʭʫʥʦʢ ʯʦʛʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʩʪʽʡʢʽʩʪʴ ʆʉʂ, ʟʥʠʞʫʻʪʴʩʷ 

ʢʫʪ ʧʝʨʝʢʦʩʫ ʾʾ ʚʽʜʥʦʩʥʦ ʚʽʩʽ ʩʚʝʨʜʣʦʚʠʥʠ, ʟʤʝʥʰʫʻʪʴʩʷ ʟʥʦʩ ʷʢ ʟʦʚʥʽʰʥʴʦʾ ʪʨʫʙʠ, ʪʘʢ ʽ 

ʩʧʦʣʫʯʥʠʭ ʝʣʝʤʝʥʪʽʚ. 

ɼʣʷ ʟ'ʷʩʫʚʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʪʘ ʫʪʦʯʥʝʥʥʷ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʝʣʝʤʝʥʪʽʚ ʦʙʚʘʞʝʥʦʛʦ ʩʪʘʙʽʣʽʟʫʶʯʦʛʦ ʢʦʤʧʦʥʫʚʘʥʥʷ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʨʦʟʧʦʜʽʣʫ ʥʘʧʨʫʛ ʫ ʟʦʚʥʽʰʥʽʡ ʪʘ ʚʥʫʪʨʽʰʥʽʡ ʪʨʫʙʘʭ ʚʽʜ ʜʽʾ ʦʩʴʦʚʠʭ ʪʘ ʢʨʫʪʷʯʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ. 

ʅʝʦʙʭʽʜʥʽʩʪʴ ʪʘʢʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʣʠʢʘʥʘ ʪʠʤ, ʱʦ ʥʝʤʦʞʣʠʚʦ ʚʠʟʥʘʯʠʪʠ ʮʽ 

ʥʘʧʨʫʛʠ ʽ ʩʪʽʡʢʽʩʪʴ ʢʦʤʧʦʥʫʚʘʥʥʷ ʟʘ ʚʽʜʦʤʠʤʠ ʬʦʨʤʫʣʘʤʠ ʯʝʨʝʟ ʥʘʷʚʥʽʩʪʴ ʧʨʫʞʥʦʛʦ 

ʟʚ'ʷʟʢʫ ʤʽʞ ʟʦʚʥʽʰʥʴʦʶ ʽ ʚʥʫʪʨʽʰʥʴʦʶ ʪʨʫʙʘʤʠ ʽ ʟʘʟʦʨʫ ʤʽʞ ʥʠʤʠ. 

ʇʨʠ ʚʠʤʽʨʶʚʘʥʥʷʭ (ʥʘʧʨʫʛʠ ʚʽʜ ʢʨʫʪʠʣʴʥʠʭ ʽ ʧʦʟʜʦʚʞʥʽʭ ʥʘʚʘʥʪʘʞʝʥʴ) ʙʫʣʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʜʨʦʪʷʥʽ ʪʝʥʟʦʤʝʪʨʠʯʥʽ ʜʘʪʯʠʢʠ, ʱʦ ʚʠʷʚʠʣʦʩʷ ʜʦʩʪʘʪʥʽʤ ʜʣʷ ʬʽʢʩʫʚʘʥʥʷ 

ʥʘʧʨʫʛ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʫ ʤʘʪʝʨʽʘʣʽ ʪʨʫʙ. 

ʊʘʨʫʚʘʥʥʷ ʜʘʪʯʠʢʽʚ ʤʦʤʝʥʪʫ ʧʨʦʚʦʜʠʣʦʩʷ ʥʘ ʩʪʝʥʜʽʱʦ ʩʢʣʘʜʘʚʩʷ ʟ ʜʚʦʭ ʢʣʶʯʽʚ, ʚ 

ʦʜʠʥ ʟ ʷʢʠʭ ʟʘʢʨʽʧʣʶʚʘʣʠ ʪʨʫʙʫ, ʘ ʥʘ ʽʥʰʠʡ ʧʨʠʢʨʽʧʣʶʚʘʣʠ ʚʘʞʽʣʴ ʟ ʥʘʙʦʨʦʤ ʚʘʥʪʘʞʫ. 

ʊʘʨʫʚʘʥʥʷ ʜʘʪʯʠʢʽʚ ʦʩʴʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʧʨʦʚʦʜʠʣʦʩʷ ʥʘ ʩʪʝʥʜʽ, ʱʦ ʩʢʣʘʜʘʚʩʷ ʟ 

ʙʫʨʦʚʦʛʦ ʚʝʨʩʪʘʪʘ ʪʘ ʜʠʥʘʤʦʤʝʪʨʘ. ʆʩʴʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʪʚʦʨʶʚʘʣʦʩʷ ʛʽʜʨʘʚʣʽʯʥʦʶ 

ʩʠʩʪʝʤʦʶ ʚʝʨʩʪʘʪʘ. 

ʇʽʩʣʷ ʪʘʨʫʚʘʥʥʷ ʩʝʢʮʽʶ ʟʙʠʨʘʣʠ ʟʘ ʟʚʠʯʘʡʥʦʶ ʩʭʝʤʦʶ. ʉʧʦʯʘʪʢʫ ʥʘʚʝʨʪʘʣʠ 

ʮʝʥʪʨʘʪʦʨʠ ʥʘ ʤʫʬʪʫ ʪʘ ʥʽʧʝʣʴ, ʧʦʪʽʤ ʥʘʛʚʠʥʯʫʚʘʣʠ ʥʘ ʚʥʫʪʨʽʰʥʶ ʪʨʫʙʫ, ʧʦʧʝʨʝʜʥʴʦ 

ʦʜʷʛʥʫʚʰʠ ʤʝʪʘʣʝʚʽ ʪʘ ʛʫʤʦʚʽ ʢʽʣʴʮʷ ʪʘ ʟʦʚʥʽʰʥʶ ʪʨʫʙʫ. 

ɻʨʘʬʽʢʠ ʟʘʣʝʞʥʦʩʪʽ ʜʝʬʦʨʤʘʮʽʾ ʚʽʜ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʚʽʜ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʤʽʞ ʟʦʚʥʽʰʥʴʦʶ ʽ ʚʥʫʪʨʽʰʥʴʦʶ ʪʨʫʙʘʤʠ 

ʧʨʦʧʦʨʮʽʡʥʦ ʢʚʘʜʨʘʪʫ ʚʽʜʥʦʰʝʥʥʷ ʧʣʦʱ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʪʨʫʙ. 

ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʚʠʤʽʨʶʚʘʥʴ ʟ ʨʦʟʧʦʜʽʣʫ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ ʤʽʞ ʚʥʫʪʨʽʰʥʴʦʶ ʽ 

ʟʦʚʥʽʰʥʴʦʶ ʪʨʫʙʘʤʠ ʩʝʢʮʽʾ, ʾʾ ʟʘʢʨʽʧʣʶʚʘʣʠ ʚ ʙʫʨʦʚʦʤʫ ʚʝʨʩʪʘʪʽ ʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʛʽʜʨʘʚʣʽʯʥʦʾ ʩʠʩʪʝʤʠ ʩʪʚʦʨʶʚʘʣʠ ʦʩʴʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ. 
ʇʨʠ ʮʴʦʤʫ ʧʨʦʚʦʜʠʣʠʩʷ ʚʠʤʽʨʶʚʘʥʥʷ ʥʘʧʨʫʛʠ ʚʽʜ ʦʩʴʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʫ 

ʚʥʫʪʨʽʰʥʽʡ ʽ ʟʦʚʥʽʰʥʽʡ ʪʨʫʙʘʭ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʨʠ ʧʝʨʝʜʘʯʽ ʦʩʴʦʚʦʛʦ 
ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʦ 1000 ʜʘʅ ʥʘʧʨʫʛʠ ʩʪʠʩʥʝʥʥʷ ʟ'ʷʚʣʷʶʪʴʩʷ ʣʠʰʝ ʫ ʚʥʫʪʨʽʰʥʽʡ ʪʨʫʙʽ. 
ɺʠʥʠʢʥʝʥʥʷ ʥʘʧʨʫʛʠ ʚ ʤʘʪʝʨʽʘʣʽ ʟʦʚʥʽʰʥʴʦʾ ʪʨʫʙʠ ʧʨʠ ʜʘʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ ʥʝ 
ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ. 
ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʤʽʞ ʟʦʚʥʽʰʥʴʦʶ ʽ ʚʥʫʪʨʽʰʥʴʦʶ ʪʨʫʙʘʤʠ ʻ ʧʨʫʞʥʠʡ ʟʚ'ʷʟʦʢ, 

ʚʚʽʚʰʠ ʜʝʷʢʽ ʦʙʤʝʞʝʥʥʷ ʤʦʞʥʘ ʧʨʦʚʝʩʪʠ ʨʦʟʨʘʭʫʥʦʢ ʟʫʩʠʣʴ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʚʫʟʣʘʭ 
ʆʉʂ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʛʚʠʥʯʫʚʘʥʥʷ ʨʽʟʴʙʦʚʠʭ ʟ'ʻʜʥʘʥʴ. ʇʨʠ ʩʢʣʘʜʘʥʥʽ ʩʝʢʮʽʾ ʆʉʂ ʜʝʪʘʣʽ 
ʟʘʤʢʫ, ʱʦ ʥʘʛʚʠʥʯʫʶʪʴʩʷ, ʩʪʚʦʨʶʶʪʴ ʟʫʩʠʣʣʷ ʨʦʟʪʷʛʥʝʥʥʷ ʫ ʚʥʫʪʨʽʰʥʽʡ ʪʨʫʙʽ ʽ 
ʩʪʠʩʥʝʥʥʷ ï ʫ ʟʦʚʥʽʰʥʽʡ. ʎʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ ʟʘʛʚʠʥʯʫʚʘʥʥʽ ʜʝʪʘʣʝʡ ʟʘʤʢʫ, ʱʦ ʜʽʶʪʴ ʷʢ 
ʜʦʤʢʨʘʪ. 
ʇʨʠ ʩʢʣʘʜʘʥʥʽ ʩʝʢʮʽʾ ʜʦ ʜʝʪʘʣʝʡ ʟʘʤʢʘ ʧʨʠʢʣʘʜʘʻʪʴʩʷ ʚ ʢʽʥʮʝʚʽʡ ʩʪʘʜʽʾ ʢʨʫʪʥʠʡ 

ʤʦʤʝʥʪ. ʅʘʜʘʣʽ, ʫ ʧʨʦʮʝʩʽ ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʪʘ ʦʩʣʘʙʣʝʥʥʷ ʩʪʠʩʥʝʥʥʷ ʛʫʤʦʚʠʭ 
ʘʤʦʨʪʠʟʘʪʦʨʽʚ ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ, ʱʦ ʧʨʠʢʣʘʜʘʻʪʴʩʷ ʜʦ ʜʝʪʘʣʝʡ ʟʘʤʢʘ, ʤʦʞʝ ʟʥʠʟʠʪʠʩʷ ʚ 
ʜʝʢʽʣʴʢʘ ʨʘʟʽʚ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ 

1. ʆʩʥʦʚʠ ʥʘʬʪʦʛʘʟʦʚʦʾ ʽʥʞʝʥʝʨʽʾ / ɹʽʣʝʮʴʢʠʡ ɺ. ʉ., ʆʨʣʦʚʩʴʢʠʡ ɺ. ʄ., ɺʽʪʨʠʢ ɺ. ɻ.; 

ʅʊʋ çʍʇɯè, ʍʅʋʄɻ ʽʤ. ʆ. ʄ. ɹʝʢʝʪʦʚʘ. ï ʇʦʣʪʘʚʘ: ʊʆɺ ñɸʉʄɯò, 2018. ï 415 ʩ.. 

2. ɹʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ. ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ. ɭ.ɸ. ʂʦʨʦʚʷʢʘ, ɺ.ʃ. ʍʦʤʝʥʢʦ, 

ʖ.ʃ. ɺʠʥʥʠʢʦʚ, ʄ.ʆ. ʍʘʨʯʝʥʢʦ, ɺ.ʆ. ʈʘʩʮʚʻʪʘʻʚ ; ʄ-ʚʦ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ, ʅʘʮ. 

ʪʝʭʥ. ʫʥ-ʪ "ɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ". - ɼʥʽʧʨʦ: ʅʊʋ "ɼʇ", 2021. - 294 ʩ. 

3. William C. Lyons (2010). Drilling Equipment and Operations. Published by Elsevier 

Inc. 

4. Vaddadi, N. (2015). Introduction to oil well drilling. Bathos publishing. 

 



ʉʝʢʮʽʷ 1 ï ʊʝʭʥʦʣʦʛʽʾ ʚʠʜʦʙʫʪʢʫ, ʧʝʨʝʨʦʙʢʠ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ  

ʄʘʪʝʨʽʘʣʠ X ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çʄʦʣʦʜʴ: ʥʘʫʢʘ ʪʘ ʽʥʥʦʚʘʮʽʾè 

20 

ʋɼʂ 622.24 

 

ɼʫʙʠʥʘ ɸ.ɺ., ʩʪʫʜʝʥʪ ʛʨ. 185ʤ-21-1 ʌʇʅʊ 

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

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

 

ʇʀʊɸʅʅʗ ɺʀɿʅɸʏɽʅʅʗ ʇʆʂɸɿʅʀʂɯɺ ʄɽʍɸʅɯʏʅʀʍ ɺʃɸʉʊʀɺʆʉʊɽʁ 

ɻɯʈʉʔʂʀʍ ʇʆʈɯɼ 

 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʙʫʨʽʥʥʷ ʧʨʠ ʧʨʘʚʠʣʴʥʦ ʚʠʙʨʘʥʠʭ ʩʧʦʩʦʙʽ ʪʘ ʧʦʨʦʜʦʨʫʡʥʽʚʥʦʤʫ 

ʽʥʩʪʨʫʤʝʥʪʽ ʜʣʷ ʜʘʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʧʦʨʽʜ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʘʨʘʤʝʪʨʽʚ ʨʝʞʠʤʫ ʙʫʨʽʥʥʷ. ʇʨʠ 

ʨʦʟʨʦʙʮʽ ʪʝʭʥʦʣʦʛʽʾ ʙʫʨʽʥʥʷ ʜʣʷ ʢʦʞʥʦʛʦ ʽʥʪʝʨʚʘʣʫ ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʦʟʨʽʟʫ ʩʚʝʨʜʣʦʚʠʥʠ 

ʧʨʦʝʢʪʫʶʪʴʩʷ ʧʘʨʘʤʝʪʨʠ ʨʝʞʠʤʫ ʙʫʨʽʥʥʷ: ʦʩʴʦʚʝ (ʘʙʦ ʧʠʪʦʤʝ) ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʧʦʨʦʜʦʨʫʡʥʽʚʥʠʡ ʽʥʩʪʨʫʤʝʥʪ; ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʙʫʨʦʚʦʛʦ ʩʥʘʨʷʜʘ; ʚʠʪʨʘʪʘ ʦʯʠʩʥʦʛʦ 

ʘʛʝʥʪʘ ʘʙʦ ʡʦʛʦ ʢʽʣʴʢʽʩʪʴ. ʆʩʥʦʚʦʶ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʙʦʨʫ ʙʫʨʦʚʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʜʣʷ 

ʩʧʦʨʫʜʞʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʚʠʩʪʫʧʘʻ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʝʨʝʙʫʨʶʚʘʥʠʭ 

ʧʦʨʽʜ [1]. 

ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʾʭ ʧʦʚʝʜʽʥʢʫ ʧʨʠ ʚʧʣʠʚʽ 

ʜʝʬʦʨʤʘʮʽʡʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʪʘʢʽ: ʧʨʫʞʥʽ, ʧʣʘʩʪʠʯʥʽ, ʤʽʮʥʽʩʥʽ ʪʘ 

ʨʝʦʣʦʛʽʯʥʽ. 

ʌʘʢʪʦʨʘʤʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʨʽʜ, ʻ ʾʭ ʤʽʥʝʨʘʣʦʛʽʯʥʠʡ ʩʢʣʘʜ ʪʘ 

ʙʫʜʦʚʘ. ɺʣʘʩʪʠʚʦʩʪʽ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʱʽʣʴʥʽʩʪʴ ʧʦʨʽʜ ʽ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʥʝʦʙʭʽʜʥʽ 

ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʟʘʧʘʩʽʚ ʤʽʥʝʨʘʣʴʥʦʾ ʩʠʨʦʚʠʥʠ ʚ ʥʘʜʨʘʭ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʛʽʨʥʠʯʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʽ ʪ.ʜ. 

ʄʽʮʥʽʩʪʴ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʚʝʣʠʢʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʽʢʨʦ- ʪʘ ʤʘʢʨʦʜʝʬʝʢʪʽʚ 

ʙʫʜʦʚʠ, ʦʩʥʦʚʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʷʢʠʭ ʻ ʪʨʽʱʠʥʠ, ʙʦʨʦʟʥʠ ʢʦʚʟʘʥʥʷ, ʜʟʝʨʢʘʣʴʥʽ 

ʧʦʚʝʨʭʥʽ, ʢʦʥʪʘʢʪʠ ʰʘʨʽʚ. 

ɿ ʧʦʨʦʜʦʫʪʚʦʨʶʶʯʠʭ ʤʽʥʝʨʘʣʽʚ ʦʜʥʠʤ ʽʟ ʥʘʡʤʽʮʥʽʰʠʭ ʻ ʢʚʘʨʮ. ʊʦʤʫ ʛʽʨʩʴʢʽ 

ʧʦʨʦʜʠ, ʱʦ ʤʽʩʪʷʪʴ ʢʚʘʨʮ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʽʜʚʠʱʝʥʦʶ ʤʽʮʥʽʩʪʶ. ʅʠʟʴʢʫ ʤʽʮʥʽʩʪʴ 

ʤʘʶʪʴ ʧʦʨʦʜʠ, ʷʢʽ ʤʽʩʪʷʪʴ ʩʣʘʙʢʽ ʤʽʥʝʨʘʣʠ, ʥʘʧʨʠʢʣʘʜ, ʢʘʦʣʽʥʽʪ, ʭʣʦʨʠʪ, ʩʣʶʜʫ. 

ʄʽʮʥʽʩʪʴ ʟʮʝʤʝʥʪʦʚʘʥʠʭ ʧʦʨʽʜ ʚʠʟʥʘʯʘʻʪʴʩʷ ʤʽʮʥʽʩʪʶ ʷʢ ʮʝʤʝʥʪʫ (ʤʘʪʨʠʮʽ), ʪʘʢ ʽ 

ʟʘʧʦʚʥʶʚʘʯʘ. 

ɻʽʨʩʴʢʽ ʧʦʨʦʜʠ ʜʦʩʪʘʪʥʴʦ ʟʘʜʦʚʽʣʴʥʦ ʯʠʥʷʪʴ ʦʧʽʨ ʥʘʧʨʫʛʘʤ ʩʪʠʩʢʫʚʘʥʥʷ ʽ ʟʥʘʯʥʦ 

ʛʽʨʰʝ ï ʥʘʧʨʫʛʘʤ ʨʦʟʪʷʛʫʚʘʥʥʷ. ʄʝʞʽ ʤʽʮʥʦʩʪʽ ʧʨʠ ʨʦʟʪʷʛʫʚʘʥʥʽ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʧʦʨʽʜ ʫ 8 

- 10 ʨʘʟʽʚ ʤʝʥʰʽ, ʥʽʞ ʧʨʠ ʩʪʠʩʢʘʥʥʽ. 

ʇʨʫʞʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʠʟʥʘʯʘʶʪʴ ʧʦʚʝʜʽʥʢʫ ʧʦʨʽʜ ʣʠʰʝ ʚ ʤʝʞʘʭ ʧʨʫʞʥʦʾ ʟʦʥʠ, ʪʦʙʪʦ 

ʧʨʠ ʥʘʚʘʥʪʘʞʝʥʥʷʭ, ʧʽʩʣʷ ʟʥʷʪʪʷ ʷʢʠʭ ʧʦʨʦʜʘ ʧʦʚʝʨʪʘʻʪʴʩʷ ʫ ʚʠʭʽʜʥʠʡ ʩʪʘʥ. ʇʨʫʞʥʽ 

ʧʦʨʫʰʝʥʥʷ, ʱʦ ʚʠʥʠʢʣʠ ʚ ʧʦʨʦʜʘʭ ʧʽʜ ʚʧʣʠʚʦʤ ʢʦʨʦʪʢʦʯʘʩʥʠʭ ʽʤʧʫʣʴʩʽʚ, ʟʜʘʪʥʽ 

ʧʦʰʠʨʶʚʘʪʠʩʷ ʟʘ ʦʙôʻʤʦʤ ʧʦʨʽʜ. 

ʇʣʘʩʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʨʽʜ ʚʠʷʚʣʷʶʪʴʩʷ ʧʨʠ ʥʘʚʘʥʪʘʞʝʥʥʷʭ, ʱʦ ʧʝʨʝʚʠʱʫʶʪʴ 

ʤʝʞʫ ʧʨʫʞʥʦʩʪʽ ʧʦʨʦʜʠ, ʧʽʩʣʷ ʟʥʷʪʪʷ ʷʢʠʭ ʧʦʨʦʜʘ ʚʞʝ ʥʝ ʧʦʚʥʽʩʪʶ ʚʽʜʥʦʚʣʶʻ ʚʠʭʽʜʥʫ 

ʬʦʨʤʫ ʪʘ ʨʦʟʤʽʨʠ. ʄʽʮʥʽʩʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʠʟʥʘʯʘʶʪʴ ʚʝʣʠʯʠʥʠ ʨʫʡʥʽʚʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʫ 

ʧʦʨʦʜʘʭ [2]. 

ʈʝʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʜʦʟʚʦʣʷʶʪʴ ʦʮʽʥʠʪʠ ʟʤʽʥʠ ʜʝʬʦʨʤʘʮʽʡ, ʥʘʧʨʫʛʠ ʪʘ 

ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʚʠʱʝ ʤʝʭʘʥʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʦʨʽʜ ʫ ʯʘʩʽ ï ʧʨʠ ʪʨʠʚʘʣʠʭ ʚʧʣʠʚʘʭ 

ʥʘʚʘʥʪʘʞʝʥʴ. 

ʆʩʥʦʚʥʠʤʠ ʤʝʭʘʥʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʫ ʪʚʝʨʜʠʭ ʪʽʣʘʭ ʻ ʾʭ ʜʝʬʦʨʤʫʚʘʥʥʷ ʪʘ 

ʨʫʡʥʫʚʘʥʥʷ. ɿʦʚʥʽʰʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʦʨʦʜʫ, ʚʠʢʣʠʢʘʶʪʴ ʟʤʽʥʫ ʾʾ 

ʣʽʥ̔ʡʥʠʭ ʨʦʟʤʽʨʽʚ, ʦʙôʻʤʫ ʯʠ ʬʦʨʤʠ. ʎʽ ʟʤʽʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʜʚʦʤʘ ʚʠʜʘʤʠ 

ʜʝʬʦʨʤʘʮʽʡ: ʣʽʥʽʡʥʦʶ ʪʘ ʜʝʬʦʨʤʘʮʽʷʤʠ ʟʩʫʚʫ. 

ɺʝʣʠʯʠʥʠ ʪʘ ʭʘʨʘʢʪʝʨ ʜʝʬʦʨʤʘʮʽʡ ʟʘʣʝʞʘʪʴ ʚʽʜ ʚʝʣʠʯʠʥʠ ʪʘ ʭʘʨʘʢʪʝʨʫ ʜʽʶʯʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ. ʇʨʠ ʜʦʩʷʛʥʝʥʥʽ ʮʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ ʤʝʞʽ ʤʽʮʥʦʩʪʽ ʚʽʜʙʫʚʘʻʪʴʩʷ 



ʉʝʢʮʽʷ 1 ï ʊʝʭʥʦʣʦʛʽʾ ʚʠʜʦʙʫʪʢʫ, ʧʝʨʝʨʦʙʢʠ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ  

ʄʘʪʝʨʽʘʣʠ X ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çʄʦʣʦʜʴ: ʥʘʫʢʘ ʪʘ ʽʥʥʦʚʘʮʽʾè 
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ʨʫʡʥʫʚʘʥʥʷ ʧʦʨʦʜʠ. ʊʦʤʫ ʜʝʬʦʨʤʘʮʽʾ, ʟʘ ʷʢʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʫʡʥʫʚʘʥʥʷ ʟʨʘʟʢʘ ʧʦʨʦʜʠ, 

ʥʘʟʠʚʘʶʪʴʩʷ ʨʫʡʥʽʚʥʠʤʠ, ʘ ʜʝʬʦʨʤʘʮʽʾ, ʷʢʽ ʥʝ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʨʫʡʥʫʚʘʥʥʷ ï 

ʥʝʨʫʡʥʽʚʥʠʤʠ. ʆʩʪʘʥʥʽ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʧʨʫʞʥʽ ʪʘ ʧʣʘʩʪʠʯʥʽ ʜʝʬʦʨʤʘʮʽʾ. 

ʇʽʩʣʷ ʟʥʷʪʪʷ ʟʦʚʥʽʰʥʽʭ ʥʘʚʘʥʪʘʞʝʥʴ ʧʽʜ ʜʽʻʶ ʥʘʢʦʧʠʯʝʥʦʾ ʚ ʪʽʣʽ ʧʦʪʝʥʮʽʡʥʦʾ ʝʥʝʨʛʽʾ 

ʧʨʫʞʥʽ ʜʝʬʦʨʤʘʮʽʾ ʟʥʠʢʘʶʪʴ ʽ ʪʽʣʦ ʥʘʙʫʚʘʻ ʧʦʯʘʪʢʦʚʦʾ ʬʦʨʤʠ. 

ʇʣʘʩʪʠʯʥʽ ʜʝʬʦʨʤʘʮʽʾ ʧʽʩʣʷ ʟʥʷʪʪʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʝ ʟʥʠʢʘʶʪʴ, ʨʦʟʤʽʨʠ ʪʘ ʬʦʨʤʠ 

ʪʽʣʘ ʥʝ ʚʽʜʥʦʚʣʶʶʪʴʩʷ. 

ɿʘ ʭʘʨʘʢʪʝʨʦʤ ʜʝʬʦʨʤʘʮʽʡ ʛʽʨʩʴʢʽ ʧʦʨʦʜʠ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʧʨʫʞʥʦ-ʢʨʠʭʢʽ 

(ʢʚʘʨʮʠʪʠ), ʧʨʫʞʥʦ-ʧʣʘʩʪʠʯʥʽ (ʨʦʛʦʚʠʢʠ) ʪʘ ʧʣʘʩʪʠʯʥʽ (ʤʘʨʤʫʨ) [1]. 

ʄʽʮʥʽʩʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʽʥʝʨʘʣʽʚ ʧʨʠʡʥʷʪʦ ʦʮʽʥʶʚʘʪʠ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʪʚʝʨʜʦʩʪʽ. 

ɺ ʜʘʥʠʡ ʯʘʩ ʰʠʨʦʢʦ ʧʦʰʠʨʝʥʠʡ ʤʝʪʦʜ ʚʠʤʽʨʶʚʘʥʥʷ ʪʚʝʨʜʦʩʪʽ ʚʜʘʚʣʶʚʘʥʥʷʤ ʚ 

ʧʦʚʝʨʭʥʶ ʚʠʧʨʦʙʫʚʘʥʦʛʦ ʪʽʣʘ ʪʚʝʨʜʽʰʦʛʦ ʩʪʘʥʜʘʨʪʥʦʛʦ ʽʥʜʝʥʪʦʨʘ ʜʦ ʦʪʨʠʤʘʥʥʷ 

ʧʣʘʩʪʠʯʥʦʛʦ ʚʽʜʙʠʪʢʘ (ʤʝʪʦʜ ʐʨʝʡʥʝʨʘ). 

ʉʫʪʴ ʤʝʪʦʜʫ ʃ.ʆ. ʐʨʝʡʥʝʨʘ ʟʚʦʜʠʪʴʩʷ ʜʦ ʥʘʩʪʫʧʥʦʛʦ. ʗʢʱʦ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ 

ʪʚʝʨʜʦʩʪʽ ʧʣʘʩʪʠʯʥʠʭ ʪʽʣ ʟʘʜʘʻʪʴʩʷ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʘ ʚʠʤʽʨʶʻʪʴʩʷ ʧʣʦʱʘ ʘʙʦ ʛʣʠʙʠʥʘ 

ʦʪʨʠʤʘʥʦʛʦ ʧʽʜ ʽʥʜʝʥʪʦʨʦʤ ʚʽʜʙʠʪʢʘ, ʪʦ ʜʣʷ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʩʣʽʜ ʟʘʜʘʪʠ ʧʣʦʱʫ ʢʦʥʪʘʢʪʫ 

ʪʘ ʚʠʤʽʨʶʚʘʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʽʥʜʝʥʪʦʨ, ʧʽʜ ʜʽʻʶ ʷʢʦʛʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʜʝʬʦʨʤʫʚʘʥʥʷ 

ʪʘ ʨʫʡʥʫʚʘʥʥʷ ʧʦʨʦʜʠ. ɺʠʧʨʦʙʫʚʘʥʥʷ ʚʝʜʫʪʴʩʷ ʟʘ ʜʫʞʝ ʤʘʣʦʾ ʰʚʠʜʢʦʩʪʽ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʰʪʘʤʧʫ, ʫ ʣʽʪʝʨʘʪʫʨʽ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʽʥʰʘ ʥʘʟʚʘ ʤʝʪʦʜʫ ï ʤʝʪʦʜ ʩʪʘʪʠʯʥʦʛʦ 

ʚʜʘʚʣʶʚʘʥʥʷ ʰʪʘʤʧʫ. 

ʄʝʪʦʜ ʚʜʘʚʣʶʚʘʥʥʷ ʰʪʘʤʧʫ ʜʦʟʚʦʣʷʻ ʥʝ ʪʽʣʴʢʠ ʚʠʟʥʘʯʠʪʠ ʪʚʝʨʜʽʩʪʴ ʛʽʨʩʴʢʠʭ 

ʧʦʨʽʜ, ʘʣʝ ʡ ʦʮʽʥʶʚʘʪʠ ʾʭ ʧʨʫʞʥʽ ʪʘ ʧʣʘʩʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʥʝʚʝʣʠʢʠʭ ʟʨʘʟʢʘʭ 

ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʪʘ ʥʘ ʢʝʨʥʘʭ, ʱʦ ʚʠʪʷʛʫʶʪʴʩʷ ʫ ʧʨʦʮʝʩʽ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʟ ʨʽʟʥʠʭ 

ʛʣʠʙʠʥ ʟʘʣʷʛʘʥʥʷ. 

ɼʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʩʧʝʮʽʘʣʴʥʘ ʫʩʪʘʥʦʚʢʘ ʋʄɻʇ - 3 ʟ 

ʘʚʪʦʤʘʪʠʯʥʠʤ ʟʘʧʠʩʦʤ ʛʨʘʬʽʢʘ ʟʘʣʝʞʥʦʩʪʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʰʪʘʤʧ ʚʽʜ ʡʦʛʦ ʟʘʥʫʨʝʥʥʷ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʤʝʪʦʜʦʤ ʚʜʘʚʣʶʚʘʥʥʷ 

ʰʪʘʤʧʫ ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʟʨʘʟʢʠ ʚʠʩʦʪʦʶ 30 - 50 ʤʤ ʪʘ ʜʽʘʤʝʪʨʦʤ 40 - 60 ʤʤ. ʎʽ 

ʟʨʘʟʢʠ ʧʦʚʠʥʥʽ ʤʘʪʠ ʜʚʽ ʧʣʦʩʢʦ-ʧʘʨʘʣʝʣʴʥʽ ʰʣʽʬʦʚʘʥʽ ʧʦʚʝʨʭʥʽ. 

ʐʪʘʤʧʠ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʾ ʩʪʘʣʽ ʟ ʥʘʩʪʫʧʥʠʤ ʟʘʛʘʨʪʫʚʘʥʥʷʤ ʘʙʦ ʟ 

ʪʚʝʨʜʦʛʦ ʩʧʣʘʚʫ [2]. 

ʋʩʪʘʥʦʚʢʘ ʋʄɻʇ - 3 ʨʦʟʨʘʭʦʚʘʥʘ ʥʘ ʥʘʚʘʥʪʘʞʝʥʥʷ 0 - 0,98; 0 - 2,45; 0 - 4,9 ʪʘ 0 - 

9,81 ʢʅ. ʇʨʠ ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʥʘ ʦʜʥʽʡ ʩʪʨʽʯʮʽ ʟʘʧʠʩʫʻʪʴʩʷ ʢʽʣʴʢʘ ʛʨʘʬʽʢʽʚ, ʟʥʷʪʠʭ ʫ 

ʨʽʟʥʠʭ ʤʽʩʮʷʭ ʟʨʘʟʢʘ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʫʜʠʪʠ ʧʨʦ ʦʜʥʦʨʽʜʥʽʩʪʴ ʟʨʘʟʢʘ ʪʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʟʘ 

ʨʦʟʢʠʜʦʤ ʟʥʘʯʝʥʴ. ʐʪʘʤʧ ʫ ʟʨʘʟʦʢ ʧʦʨʦʜʠ ʚʜʘʚʣʶʻʪʴʩʷ ʜʦ ʪʠʭ ʧʽʨ, ʧʦʢʠ ʧʨʠ ʜʝʷʢʦʤʫ 

ʥʘʚʘʥʪʘʞʝʥʥʽ ʥʝ ʚʽʜʙʫʜʝʪʴʩʷ ʢʨʠʭʢʝ ʨʫʡʥʫʚʘʥʥʷ ʧʦʨʦʜʠ ʧʽʜ ʰʪʘʤʧʦʤ ʘʙʦ ʥʝ ʙʫʜʝ 

ʜʦʩʷʛʥʫʪʦ ʛʨʘʥʠʯʥʦʾ ʚʝʣʠʯʠʥʠ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ʄʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʟ ʜʽʘʛʨʘʤ 

ʜʝʬʦʨʤʘʮʽʾ ʧʦʣʷʛʘʻ ʚ ʥʘʩʪʫʧʥʦʤʫ. ɻʨʘʬʽʢʠ ʜʝʬʦʨʤʘʮʽʡ, ʧʦʙʫʜʦʚʘʥʽ ʦʩʷʭ çʥʘʚʘʥʪʘʞʝʥʥʷ 

- ʚʽʜʥʦʩʥʘ ʜʝʬʦʨʤʘʮʽʷè ʻ ʚʠʭʽʜʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʚʠʟʥʘʯʝʥʥʷ ʙʘʛʘʪʴʦʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ. 

ʊʚʝʨʜʽʩʪʴ ʛʽʨʩʴʢʦʾ ʧʦʨʦʜʠ (ʪʚʝʨʜʽʩʪʴ ʟʘ ʰʪʘʤʧʦʤ) ʻ ʤʝʞʝʶ ʤʽʩʮʝʚʦʾ ʤʽʮʥʦʩʪʽ ʥʘ 

ʚʜʘʚʣʶʚʘʥʥʷ ʽ ʚʠʨʘʞʘʻʪʴʩʷ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʥʘ ʦʜʠʥʠʮʶ ʧʣʦʱʽ ʰʪʘʤʧʫ, ʧʨʠ ʷʢʽʡ 

ʟʘʢʽʥʯʫʶʪʴʩʷ ʧʨʫʞʥʽ ʪʘ ʧʣʘʩʪʠʯʥʽ ʜʝʬʦʨʤʘʮʽʾ, ʱʦ ʟʘʚʝʨʰʫʶʪʴʩʷ ʧʦʚʥʠʤ ʢʨʠʭʢʠʤ 

ʨʫʡʥʫʚʘʥʥʷʤ ʧʦʨʦʜʠ ʧʽʜ ʰʪʘʤʧʦʤ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ 

1. ʆʩʥʦʚʠ ʥʘʬʪʦʛʘʟʦʚʦʾ ʽʥʞʝʥʝʨʽʾ / ɹʽʣʝʮʴʢʠʡ ɺ. ʉ., ʆʨʣʦʚʩʴʢʠʡ ɺ. ʄ., ɺʽʪʨʠʢ ɺ. ɻ.; 

ʅʊʋ çʍʇɯè, ʍʅʋʄɻ ʽʤ. ʆ. ʄ. ɹʝʢʝʪʦʚʘ. ï ʇʦʣʪʘʚʘ: ʊʆɺ ñɸʉʄɯò, 2018. ï 415 ʩ. 

2. ɹʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ. ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ. ɭ.ɸ. ʂʦʨʦʚʷʢʘ, ɺ.ʃ. ʍʦʤʝʥʢʦ, 

ʖ.ʃ. ɺʠʥʥʠʢʦʚ, ʄ.ʆ. ʍʘʨʯʝʥʢʦ, ɺ.ʆ. ʈʘʩʮʚʻʪʘʻʚ ; ʄ-ʚʦ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ, ʅʘʮ. 

ʪʝʭʥ. ʫʥ-ʪ "ɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ". - ɼʥʽʧʨʦ: ʅʊʋ "ɼʇ", 2021. - 294 ʩ. 



ʉʝʢʮʽʷ 1 ï ʊʝʭʥʦʣʦʛʽʾ ʚʠʜʦʙʫʪʢʫ, ʧʝʨʝʨʦʙʢʠ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ  

ʄʘʪʝʨʽʘʣʠ X ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çʄʦʣʦʜʴ: ʥʘʫʢʘ ʪʘ ʽʥʥʦʚʘʮʽʾè 

22 

UDC 62-403:001.8:4.06 (477) 

 

Diachenko Yu., lecturer, graduate student 

Supervisor: Dmytrenko V., PhD, associate professor,  Department of Oil and Gas 

Engineering and Technology 

National University çYuri Kondratyuk Poltava Polytechnicè 

 

THE INFLUENCE OF SURFACE-ACTIVE SUBSTANCES ON THE LUBRICATING 

PROPERTIES OF DRILLING MUD  

 

Lubricating additives are added to drilling mud to improve their lubricating properties. 

The importance of using lubricating additives lies in the reduction of friction due to the 

adsorption layer on the surface of the phase interface. The use of lubricating additives helps to 

increase the penetration of the bit and the mechanical speed of drilling. Lubricating additives 

also reduce friction between drill pipes and well walls. Drilling mud treated with surface-

active substances (surfactants) are also known to have lubricating properties. [1].  

The results of industrial tests of a number of well-known products during the 

construction of wells showed that in most cases they are maximally effective only in systems 

of drilling flushing fluids of a certain component composition and depend on specific 

geological and technical conditions, that is, they are not universal. Surface-active components 

in the composition of lubricating additives affect their polarization and structure, improve the 

adsorption-insulating effect, etc [2]. 

The presence of multifunctional properties of surface-active lubricating additives, in 

addition to reducing the coefficient of friction, can be evidenced by ease of dispersion in 

drilling mud, compatibility with chemical reagents - ingredients of drilling muds, the ability 

to limit the hydration of clay minerals being drilled, emulsifying, anti-corrosion properties, 

resistance to the aggressive effects of salts polyvalent metals [3]. 

This work shows the results of research and determination of the optimal concentrations 

of surface-active substances (surfactants) and surface-active reagents - defoamers added to the 

drilling mud with a lubricating additive. Surface-active substances are widely used in drilling 

mud on fresh and salt water, and in solutions with a chloride-potassium and chloride-sodium 

basis, in gypsum and lime systems for drilling rocks composed of clay shale at various stages 

of lithogenesis. To prevent particles of clay mud from sticking to the drilling tool, bit and 

elements of the elements of the drill pipe column, and to each other. Separate types of 

surfactants prevent the formation of oil seals, contribute to an increase in the mechanical 

speed of drilling, and improve the lubricating properties of the drilling mud. Surface-active 

substances are economical, environmentally safe and effective in small concentrations, even a 

small percent of additives improves the anti-sealing and lubricating properties of the drilling 

mud and does not lead to mud dispersion. 

Defoamers are surfactants. They consist of two components - the surfactant itself and an 

organic carrier with high mobility and in which the surfactant is dissolved. The basic principle 

of the foam extinguishing mechanism is that the surfactant has a high adsorption capacity. 

The phase separation boundary at which the defoamer is adsorbed is the surface of the bubble 

forming the foam and the surface of the colloidal particle. The defoamer displaces the 

foaming agent. If the foam is on the surface, it itself quickly collapses; if it is inside the liquid, 

only the largest bubbles are able to float away, overcoming the strength of the structure. But 

with stirring, the bubbles meet in depth and the weak surface film, from which the surfactant 

has displaced the foaming agent, cannot resist the coalescence of the bubbles. They grow in 

size, float and burst. The foamed solution has high values of structural and mechanical 

characteristics. Pump performance deteriorates. 

According to the results of preliminary studies, certain concentrations of natural oils 

were selected as the main component of the lubricant additive, even in small quantities 



ʉʝʢʮʽʷ 1 ï ʊʝʭʥʦʣʦʛʽʾ ʚʠʜʦʙʫʪʢʫ, ʧʝʨʝʨʦʙʢʠ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ  

ʄʘʪʝʨʽʘʣʠ X ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çʄʦʣʦʜʴ: ʥʘʫʢʘ ʪʘ ʽʥʥʦʚʘʮʽʾè 

23 

(already 0.5%) they significantly improve the lubricating properties of the solution and the 

friction coefficient of the cake thickness (CTC). The lubricating properties of castor, hemp, 

rapeseed, soybean, mustard, sunflower and corn oils were studied. Separately, each type of oil 

in concentrations of 0.5%, 1% and 3% was added to samples of fresh, mineralized and salt-

saturated solutions. 

Analyzing the results of the tests, it was established that, in terms of technological 

efficiency and price policy, the most acceptable for our conditions are the lubricating additive 

of sunflower and rapeseed oils. Given that sunflower oil additives showed satisfactory test 

results only for fresh and mineralized solutions, rapeseed oil was chosen for further research. 

During the processing of drilling mud, depending on their composition and initial 

characteristics, the concentration of the additive can be optimal from 1% to 3%. 

Further research is aimed at determining the most acceptable concentration of 

surfactants and a defoaming agent, which, together with the selected concentration of 

rapeseed oil, were added to samples of fresh, mineralized and salt-saturated solutions and 

their effect on the lubricating properties of the solution and the coefficient of friction of the 

cake thickness (CTC). After analyzing the main types of these reagents, they selected the 

surfactants-1 reagent and the çPENTOSIL plusè defoamer reagent. Surface-active substances 

were added to the samples in concentrations of 0.1%, 0.25% and 0.5%. 

The results of the tests showed that the most acceptable concentration of surfactant and 

reagent - defoamer - 0.25% each, and the lubricating additive in the form of rapeseed oil - 1 or 

3% when added to a fresh solution, 3% - to mineralized and 1% - to salt-saturated solutions. 

Additions of 1% of rapeseed oil and 0.25% of surfactant and defoamer reagent improve the 

lubricating properties, which decrease from 0.065 to 0.035, the coefficient of friction of the 

cake thickness does not change and is 0.07, filtration decreases from 15 to 14 cm3 in 30 min, 

and the viscosity decreases from 60 to 46 s for fresh solution. For a fresh solution, the 

addition of 3% rapeseed oil and 0.25% surfactant and defoamer reagent also improve the 

lubricating properties, which decrease from 0.061 to 0.030, the coefficient of friction of the 

cake thickness decreases from 0.09 to 0.06, filtration does not change, and in viscosity 

decreases from 66 to 34 s. Additions of 3% rapeseed oil and 0.25% each of surfactant and 

reagent - defoamer to the mineralized solution do not change the lubricating properties of the 

mineralized solution. The lubrication coefficient is 0.054, the coefficient of friction of the 

cake thickness is 0.18. Filtration does not change, and the viscosity decreases slightly. For a 

salt-saturated solution, the most acceptable results were obtained with the addition of 1% 

rapeseed oil and 0.25% each of surfactant and defoamer reagent. While the lubrication factor 

changed from 0.056 to 0.082, the coefficient of friction of the cake thickness decreased from 

0.23 to 0.18. Therefore, given concentrations of surfactant, defoamer and rapeseed oil have 

the best influence on the lubricating properties of fresh and mineralized drilling mud. 
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ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʘ ʦʙʣʘʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʭʠʣʦ-ʩʧʨʷʤʦʚʘʥʝ ʙʫʨʽʥʥʷ ï ʨʦʟʨʦʙʢʠ 

ʨʦʜʦʚʠʱ ʚ ʘʢʚʘʪʦʨʽʷʭ, ʚ ʙʦʣʦʪʠʩʪʠʭ ʯʠ ʩʠʣʴʥʦ ʧʝʨʝʩʽʯʝʥʠʭ ʤʽʩʮʝʚʦʩʪʷʭ ʡ ʫ ʚʠʧʘʜʢʘʭ, 

ʢʦʣʠ ʙʫʜʽʚʥʠʮʪʚʦ ʙʫʨʦʚʠʭ ʤʦʞʝ ʧʦʨʫʰʠʪʠ ʫʤʦʚʠ ʦʭʦʨʦʥʠ ʜʦʚʢʽʣʣʷ. 

ʇʦʭʠʣʦ-ʩʧʨʷʤʦʚʘʥʝ ʙʫʨʽʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʘʢʦʞ ʧʨʠ ʙʫʨʽʥʥʽ ʜʦʧʦʤʽʞʥʠʭ 

ʩʚʝʨʜʣʦʚʠʥ ʜʣʷ ʛʣʫʰʝʥʥʷ ʚʽʜʢʨʠʪʠʭ ʬʦʥʪʘʥʽʚ, ʧʨʠ ʙʘʛʘʪʦʩʪʚʦʣʴʥʦʤʫ ʙʫʨʽʥʥʽ ʘʙʦ 

ʚʽʜʭʠʣʝʥʥʽ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ʩʪʚʦʣʘ ʚʟʜʦʚʞ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʛʦʨʠʟʦʥʪʫ ʟ ʤʝʪʦʶ 

ʟʙʽʣʴʰʝʥʥʷ ʜʨʝʥʘʞʫ. 

ʈʦʟʨʦʙʣʝʥʽ ʚ ʜʘʥʠʡ ʯʘʩ ʚʠʜʠ ʧʨʦʬʽʣʽʚ ʜʣʷ ʧʦʭʠʣʦ-ʩʧʨʷʤʦʚʘʥʠʭ ʩʚʝʨʜʣʦʚʠʥ 

ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʜʚʽ ʛʨʫʧʠ: ʧʨʦʬʽʣʽ ʟʚʠʯʘʡʥʦʛʦ ʪʠʧʫ (ʱʦ ʻ ʢʨʠʚʦʶ ʣʽʥʽʻʶ, ʱʦ ʣʝʞʠʪʴ ʫ 

ʚʝʨʪʠʢʘʣʴʥʽʡ ʧʣʦʱʠʥʽ) ʽ ʧʨʦʬʽʣʽ ʧʨʦʩʪʦʨʦʚʦʛʦ ʪʠʧʫ (ʫ ʚʠʛʣʷʜʽ ʧʨʦʩʪʦʨʦʚʠʭ ʢʨʠʚʠʭ). 

ʊʠʧʠ ʧʨʦʬʽʣʽʚ ʧʦʭʠʣʦ-ʩʧʨʷʤʦʚʘʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʟʚʠʯʘʡʥʦʛʦ ʪʠʧʫ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ.1. 

ʇʨʦʬʽʣʴ ʪʠʧʫ ɸ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʴʦʭ ʜʽʣʷʥʦʢ: ʚʝʨʪʠʢʘʣʴʥʦʛʦ 1 ʜʽʣʷʥʢʠ ʥʘʙʦʨʫ ʢʫʪʘ 

ʥʘʭʠʣʫ ʩʪʦʚʙʫʨʘ 2 ʽ ʧʨʷʤʦʣʽʥʽʡʥʦʾ ʧʦʭʠʣʦʾ ʜʽʣʷʥʢʠ 3. ʁʦʛʦ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʨʠ ʙʫʨʽʥʥʽ ʥʝʛʣʠʙʦʢʠʭ ʩʚʝʨʜʣʦʚʠʥ ʚ ʦʜʥʦʧʣʘʩʪʦʚʠʭ ʨʦʜʦʚʠʱʘʭ, ʷʢʱʦ 

ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʚʝʣʠʢʝ ʟʤʽʱʝʥʥʷ ʚʠʙʦʶ. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʊʠʧʠ ʧʨʦʬʽʣʽʚ ʧʦʭʠʣʦ-ʩʧʨʷʤʦʚʘʥʠʭ ʩʚʝʨʜʣʦʚʠʥ: 1 ï ʧʦʭʠʣʘ ʜʽʣʷʥʢʘ;  

2 ï ʜʽʣʷʥʢʘ ʥʘʙʦʨʫ ʢʫʪʘ ʥʘʭʠʣʫ ʩʪʚʦʣʘ; 3 ï ʧʨʷʤʦʣʽʥʽʡʥʘ ʧʦʭʠʣʘ ʜʽʣʷʥʢʘ; 4 ï ʜʽʣʷʥʢʘ 

ʟʥʠʞʝʥʥʷ ʢʫʪʘ ʥʘʭʠʣʫ ʩʪʚʦʣʘ. 

 

ʆʩʦʙʣʠʚʦʩʪʷʤʠ ʨʦʟʪʠʥʫ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʦʢʣʘʜʫ ʩʚʝʨʜʣʦʚʠʥʦʶ ʻ: ʙʫʨʽʥʥʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʪʦʚʙʫʨʘ ʚʝʣʠʢʦʾ ʧʨʦʪʷʞʥʦʩʪʽ ʚ ʧʨʦʜʫʢʪʠʚʥʦʤʫ ʰʘʨʽ ʟ ʧʨʦʤʠʚʘʥʥʷʤ 

ʪʘ ʩʧʫʩʢʦ-ʧʽʜʡʦʤʥʠʤʠ ʦʧʝʨʘʮʽʷʤʠ; ʩʢʣʘʜʥʦʩʪʽ ʧʦʧʘʜʘʥʥʷ ʚ ʮʠʣʽʥʜʨ ʜʦʧʫʩʢʫ ʪʘ ʙʫʨʽʥʥʷ 

ʢʦʨʠʜʦʨʦʤ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʜʽʣʷʥʢʠ; ʤʦʞʣʠʚʽ ʫʩʢʣʘʜʥʝʥʥʷ ʧʨʠ ʟʥʘʭʦʜʞʝʥʥʽ ʙʫʨʠʣʴʥʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʧʦʣʦʞʝʥʥʽ. 

ɸʥʘʣʽʟ ʽʩʥʫʶʯʦʛʦ ʨʽʚʥʷ ʪʝʭʥʽʢʠ ʧʦʢʘʟʘʚ ʪʘʢʝ: ʫ ʧʨʘʢʪʠʮʽ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʚʽʜʦʤʽ 

ʩʧʦʩʦʙʠ ʨʦʟʪʠʥʫ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ ʩʚʝʨʜʣʦʚʠʥʘʤʠ, ʱʦ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʬʦʨʤʦʶ ʪʘ ʨʦʟʤʽʨʦʤ ʧʨʦʬʽʣʶ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʜʽʣʷʥʢʠ, 

ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʨʫʢʪʫʨʠ, ʢʫʪʘ ʥʘʭʠʣʫ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ ʪʘ ʫʤʦʚ ʟʘʣʷʛʘʥʥʷ 



ʉʝʢʮʽʷ 1 ï ʊʝʭʥʦʣʦʛʽʾ ʚʠʜʦʙʫʪʢʫ, ʧʝʨʝʨʦʙʢʠ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ  

ʄʘʪʝʨʽʘʣʠ X ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çʄʦʣʦʜʴ: ʥʘʫʢʘ ʪʘ ʽʥʥʦʚʘʮʽʾè 

25 

ʚʫʛʣʝʚʦʜʥʽʚ. ʇʨʠʯʦʤʫ ʧʨʦʪʷʞʥʽʩʪʴ ʽ ʬʦʨʤʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʜʽʣʷʥʢʠ ʦʩʪʘʪʦʯʥʦ 

ʚʠʙʠʨʘʶʪʴ ʪʽʣʴʢʠ ʧʽʩʣʷ ʙʫʨʽʥʥʷ ʪʘ ʧʨʦʙʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘ ʢʦʥʢʨʝʪʥʦʤʫ ʨʦʜʦʚʠʱʽ 

ʢʽʣʴʢʦʭ ʧʨʦʤʠʩʣʦʚʦ-ʦʮʽʥʥʠʭ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ. 

ʊʝʭʥʽʯʥʠʡ ʨʝʟʫʣʴʪʘʪ, ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ ʦʪʨʠʤʘʥʠʡ, ʟʚʦʜʠʪʴʩʷ ʜʦ ʥʘʩʪʫʧʥʦʛʦ: 

ʧʨʦʧʦʥʦʚʘʥʘ ʦʨʽʻʥʪʘʮʽʷ ʫ ʧʨʦʩʪʦʨʽ ʧʨʦʬʽʣʶ ʩʪʦʚʙʫʨʘ ʩʚʝʨʜʣʦʚʠʥʠ ʟʘʙʝʟʧʝʯʫʻ 

ʧʦʣʽʧʰʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʦʟʨʦʙʢʠ ʧʦʢʣʘʜʫ ʪʘ ʚʠʢʣʶʯʘʻ ʚʠʪʨʘʪʠ ʥʘ 

ʙʫʨʽʥʥʷ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʶ ʧʨʦʤʠʩʣʦʚʦ-ʦʮʽʥʥʠʭ ʩʚʝʨʜʣʦʚʠʥ. 

ʇʨʠʯʦʤʫ ʧʦʚʥʽʩʪʶ ʫʩʫʚʘʻʪʴʩʷ ʧʝʨʽʦʜ ʨʦʙʦʪʠ ʚʠʜʦʙʫʚʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʟ ʧʦʩʪʫʧʦʚʦ 

ʟʨʦʩʪʘʶʯʦʶ ʯʘʩʪʢʦʶ ʘʛʝʥʪʘ, ʱʦ ʚʠʪʽʩʥʷʻ ʚ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʚʠʢʣʶʯʘʻ ʚʠʪʨʘʪʠ ʥʘ ʡʦʛʦ 

ʫʪʠʣʽʟʘʮʽʶ ʽ ʧʦʢʨʘʱʫʻ ʫʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʚʝʨʜʣʦʚʠʥ. ɺʠʢʣʶʯʘʻʪʴʩʷ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʙʫʨʽʥʥʷ ʧʨʦʤʠʩʣʦʚʦ-ʦʮʽʥʥʠʭ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ, ʪ.ʢ. ʥʘ ʩʪʘʜʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʦʨʽʻʥʪʘʮʽʶ ʫ ʧʨʦʩʪʦʨʽ ʥʘʧʨʷʤʥʦʾ ʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʯʘʩʪʠʥ 

ʩʚʝʨʜʣʦʚʠʥʠ. 

ʊʝʭʥʽʯʥʠʡ ʨʝʟʫʣʴʪʘʪ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʦʤʦʛʦ ʩʧʦʩʦʙʫ ʨʦʟʢʨʠʪʪʷ 

ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʦʭʠʣʦ ʟʘʣʷʛʘʶʯʦʛʦ ʧʣʘʩʪʘ ʟ ʥʘʧʽʨʥʠʤ ʨʝʞʠʤʦʤ ʚʠʜʦʙʫʪʢʫ ʚʫʛʣʝʚʦʜʥʽʚ, 

ʱʦ ʚʢʣʶʯʘʻ ʨʦʟʙʫʨʶʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ ʚʽʜ ʧʦʢʨʽʚʣʽ ʜʦ ʧʽʜʦʰʚʠ ʦʜʥʦ- ʘʙʦ 

ʙʘʛʘʪʦʚʠʙʽʡʥʠʤʠ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ ʩʚʝʨʜʣʦʚʠʥʘʤʠ, ʚ ʷʢʦʤʫ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʜʽʣʷʥʢʠ 

ʩʪʦʚʙʫʨʽʚ ʦʜʥʦʚʠʙʽʡʥʦʾ ʽ ʙʘʛʘʪʦʚʠʙʽʡʥʦʾ ʩʚʝʨʜʣʦʚʠʥ ʘʥʘʣʽʟ ʩʪʨʫʢʪʫʨʥʦʾ ʢʘʨʪʠ ʧʦʢʣʘʜʫ ʫ 

ʨʘʟʽ ʦʜʥʦʚʠʙʽʡʥʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʜʽʣʷʥʢʘ ʙʫʨʷʪ ʫ ʥʘʧʨʷʤʢʫ, 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤʫ ʟʦʚʥʽʰʥʴʦʤʫ ʘʙʦ ʚʥʫʪʨʽʰʥʴʦʤʫ ʢʦʥʪʫʨʘʤ ʛʘʟʦʥʘʬʪʦʚʦʛʦ ʘʙʦ 

ʚʦʜʦʥʘʬʪʦʚʦʛʦ ʢʦʥʪʘʢʪʽʚ (ɻʅʂ ʘʙʦ ɺʅʂ). 

ʇʦʭʠʣʦ ʟʘʣʷʛʘʻ ʧʨʦʜʫʢʪʠʚʥʠʡ ʧʣʘʩʪ ʟ ʥʘʧʽʨʥʠʤ ʨʝʞʠʤʦʤ ʬʽʣʴʪʨʘʮʽʾ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʟʦʚʥʽʰʥʴʦʛʦ (ʧʦ ʧʦʢʨʽʚʣʽ) ʪʘ ʚʥʫʪʨʽʰʥʴʦʛʦ (ʧʦ ʧʽʜʦʰʚʽ) 

ʢʦʥʪʫʨʽʚ ɻʅʂ ʘʙʦ ɺʅʂ. ɺʽʜʩʪʘʥʴ ʚʽʜ ʟʦʚʥʽʰʥʴʦʛʦ ʜʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʦʥʪʫʨʫ ɻʅʂ ʘʙʦ 

ɺʅʂ ʻ ʥʘʡʤʝʥʰʦʶ ʚʽʜ ʧʦʢʨʽʚʣʽ ʜʦ ʧʽʜʦʰʚʠ ʧʨʠ ʟʘʜʘʥʽʡ ʦʨʽʻʥʪʘʮʽʾ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ 

ʜʽʣʷʥʢʠ ʩʪʦʚʙʫʨʘ ʩʚʝʨʜʣʦʚʠʥʠ ʫ ʧʨʦʜʫʢʪʠʚʥʦʤʫ ʰʘʨʽ. ʆʪʞʝ, ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʤʽʥʽʤʘʣʴʥʠʭ ʚʠʪʨʘʪ ʥʘ ʙʫʨʽʥʥʷ ʥʝʦʙʭʽʜʥʦ, ʱʦʙ ʚʽʩʴ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʜʽʣʷʥʢʠ ʩʪʦʚʙʫʨʘ 

ʩʚʝʨʜʣʦʚʠʥʠ ʚ ʧʣʘʥʽ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʟʦʚʥʽʰʥʴʦʤʫ ʘʙʦ 

ʚʥʫʪʨʽʰʥʴʦʤʫ ʢʦʥʪʫʨʘʤ ɻʅʂ ʘʙʦ ɺʅʂ. 

ɼʦʚʞʠʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʜʽʣʷʥʢʠ ʩʪʦʚʙʫʨʘ ʩʚʝʨʜʣʦʚʠʥʠ ʚ ʧʨʦʜʫʢʪʠʚʥʦʤʫ ʧʣʘʩʪʽ 

ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʝ ʤʝʥʰʦʶ ʽ ʥʝ ʙʽʣʴʰʦʶ ʟʘ ʨʦʟʨʘʭʫʥʢʦʚʫ. 

ʗʢʱʦ ʡʦʛʦ ʜʦʚʞʠʥʘ ʙʫʜʝ ʙʽʣʴʰʦʶ ʟʘ ʨʦʟʨʘʭʫʥʢʦʚʫ, ʪʦ ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʜʽʣʷʥʢʘ 

ʩʪʦʚʙʫʨʘ ʩʚʝʨʜʣʦʚʠʥʠ ʚʠʡʜʝ ʟʘ ʤʝʞʽ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ. ʎʝ ʥʝʜʦʮʽʣʴʥʦ ʚ 

ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʪʘ ʧʨʠʟʚʝʜʝ ʜʦ ʥʝʚʠʧʨʘʚʜʘʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪ ʥʘ 

ʙʫʨʽʥʥʷ. 

ʗʢʱʦ ʡʦʛʦ ʜʦʚʞʠʥʘ ʙʫʜʝ ʤʝʥʰʝ ʨʦʟʨʘʭʫʥʢʦʚʦʾ, ʪʦ ʨʦʟʪʠʥ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʤ ʜʽʣʷʥʢʦʶ ʩʪʦʚʙʫʨʘ ʙʫʜʝ ʥʝʧʦʚʥʠʤ, ʪʦʙʪʦ. ʩʚʝʨʜʣʦʚʠʥʘ ʙʫʜʝ 

ʛʽʜʨʦʜʠʥʘʤʽʯʥʦ ʥʝʜʦʩʢʦʥʘʣʦʶ ʟʘ ʨʽʚʥʝʤ ʨʦʟʪʠʥʫ. ʎʝ ʧʨʠʟʚʝʜʝ ʜʦ ʥʝʧʦʚʥʦʛʦ ʜʨʝʥʫʚʘʥʥʷ 

ʪʦʚʱʠʥʠ ʧʣʘʩʪʘ ʪʘ ʟʥʠʞʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʚʠʣʫʯʝʥʥʷ ʥʘʬʪʠ. 

ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʦʭʦʧʣʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ ʚʠʪʽʩʥʝʥʥʷʤ 

ʧʣʦʱʝʶ, ʟʘʙʦʾ ʢʦʞʥʦʛʦ ʥʘʩʪʫʧʥʦʛʦ ʨʷʜʫ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʟʤʽʱʫʶʪʴ ʥʘ 

ʧʦʣʦʚʠʥʫ ʚʽʜʩʪʘʥʽ ʟ-ʧʦʤʽʞ ʥʠʭ, ʪʦʙʪʦ. ʤʘʶʪʴ ʫ ʩʚʦʻʤʫ ʨʦʟʧʦʨʷʜʞʝʥʥʽ ʩʚʝʨʜʣʦʚʠʥʠ ʥʘ 

ʧʣʦʱʽ ʧʦʢʣʘʜʫ ʧʦ ʰʘʭʦʚʽʡ ʩʠʩʪʝʤʽ. ɺʽʜʦʤʦ, ʱʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʪʽʩʥʝʥʥʷ ʥʘʬʪʠ ʟ 

ʧʦʢʣʘʜʽʚ ʟ ʰʘʭʦʚʠʤ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʩʚʝʨʜʣʦʚʠʥ ʥʘ 5 ï 25% ʚʠʱʝ ʧʦʨʽʚʥʷʥʦ ʟ ʾʭ 

ʬʨʦʥʪʘʣʴʥʠʤ ʨʦʟʪʘʰʫʚʘʥʥʷʤ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ 
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ʗ.ʄ. ʂʦʯʢʦʜʘʥ. ï ʂʦʣʦʤʠʷ: ɺʽʢ, 1999. ï 504 ʩ. 

2. ɹʦʡʢʦ ɺ.ʉ. ʈʦʟʨʦʙʢʘ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʷ ʥʘʬʪʦʚʠʭ ʨʦʜʦʚʠʱ. ï ʂ.: ʈʝʘʣ-ʇʨʽʥʪ, 2004. 

ï 695 ʩ. 

 



ʉʝʢʮʽʷ 1 ï ʊʝʭʥʦʣʦʛʽʾ ʚʠʜʦʙʫʪʢʫ, ʧʝʨʝʨʦʙʢʠ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ  
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ʋɼʂ 622.24 

 

ɿʘʭʘʨʦʚ ɺ.ɺ., ʩʪʫʜʝʥʪ ʛʨ. 185ʤ-21-1 ʌʇʅʊ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɯʛʥʘʪʦʚ ɸ.ʆ., ʢ.ʪ.ʥ., ʜʦʮ. ʢʘʬʝʜʨʠ ʅɻɯɹ 

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

 

ʌɸʂʊʆʈʀ ʇʆʇɽʈɽɼɾɽʅʅʗ ʊɸ ʋʉʋʅɽʅʅʗ ʋʉʂʃɸɼʅɽʅʔ ɺ ɻʃʀɹʆʂʀʍ 

ʅɸʌʊʆɻɸɿʆɺʀʍ ʉɺɽʈɼʃʆɺʀʅɸʍ 

 

ʆʩʘʜʦʚʘ ʪʦʚʱʘ ʦʩʥʦʚʥʦʛʦ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʛʦ ʨʝʛʽʦʥʫ ʋʢʨʘʾʥʠ ï ɼʥʽʧʨʦʚʩʴʢʦ-

ɼʦʥʝʮʴʢʦʾ ʟʘʧʘʜʠʥʠ (ɼɼɿ) ʟʘʣʷʛʘʻ ʥʘ ʜʦʢʝʤʙʨʽʡʩʴʢʦʤʫ ʬʫʥʜʘʤʝʥʪʽ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʪʨɹʦʭ ʩʪʨʫʢʪʫʨʥʦ-ʬʦʨʤʘʮʽʡʥʠʭ ʢʦʤʧʣʝʢʩʽʚ: ʨʘʥʥʴʦʘʨʭʝʡʩʴʢʦʛʦ, ʧʽʟʥʴʦʘʨʭʝʡʩʴʢʦʛʦ ʪʘ 

ʥʠʞʥʴʦʧʨʦʪʝʨʦʟʦʡʩʴʢʦʛʦ. ɺʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫʣʴʪʨʘʤʝʪʘʤʦʨʬʽʯʥʠʤʠ, ʽʥʪʨʫʟʠʚʥʠʤʠ, 

ʚʫʣʢʘʥʦʛʝʥʥʠʤʠ ʪʘ ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʠʤʠ ʦʩʘʜʦʚʠʤʠ ʧʦʨʦʜʘʤʠ. ʉʝʨʝʜ ʥʠʭ: ʢʨʠʩʪʘʣʽʯʥʽ 

ʩʣʘʥʮʽ, ʛʥʝʡʩʠ, ʛʨʘʥʽʪʠ, ʧʣʘʛʽʦʢʣʘʟʠ, ʘʤʬʽʙʦʣʽʪʠ, ʢʚʘʨʮʠʪʠ ʪʘ ʽʥʰʽ. 

ʆʩʘʜʦʚʠʡ ʯʦʭʦʣ ʫ ʮʝʥʪʨʘʣʴʥʽʡ ʪʘ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʘʭ ɼɼɿ ʧʦʯʠʥʘʻʪʴʩʷ 

ʜʝʚʦʥʩʴʢʠʤʠ ʚʽʜʢʣʘʜʘʤʠ, ʱʦ ʟʘʣʷʛʘʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʬʫʥʜʘʤʝʥʪʽ. ɺʦʥʠ 

ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʧʦʪʫʞʥʦʾ ʪʦʚʱʽ ʘʨʛʽʣʽʪʽʚ, ʘʣʝʚʨʦʣʽʪʽʚ, ʧʽʩʢʦʚʠʢʽʚ, ʤʝʨʛʝʣʽʚ, ʚʘʧʥʷʢʽʚ, 

ʜʦʣʦʤʽʪʽʚ, ʢʘʤôʷʥʦʾ ʩʦʣʽ, ʛʽʧʩʽʚ, ʘʥʛʽʜʨʠʪʽʚ, ʧʽʨʦʢʣʘʩʪʠʯʥʠʭ ʪʘ ʝʬʫʟʠʚʥʠʭ ʧʦʨʽʜ 

ʟʘʛʘʣʴʥʦʶ ʪʦʚʱʠʥʦʶ ʚʽʜ 2000 ʜʦ 7500 ʤ. ʋ ʨʦʟʨʽʟʽ ʜʝʚʦʥʫ ʚʠʜʽʣʷʶʪʴ ʜʚʘ ʚʽʜʜʽʣʠ ï 

ʩʝʨʝʜʥʽʡ (ʝʡʬʝʣʴʩʴʢʠʡ ʽ ʞʠʚʝʪʩʴʢʠʡ ʷʨʫʩʠ) ʪʘ ʚʝʨʭʥʽʡ (ʬʨʘʥʩʴʢʠʡ ʽ ʬʘʤʝʥʩʴʢʠʡ ʷʨʫʩʠ). 

ʅʘʬʪʦʛʘʟʦʥʦʩʥʽʩʪʴ ʧʨʠʫʨʦʯʝʥʘ ʟʜʝʙʽʣʴʰʦʛʦ ʜʦ ʥʘʜʩʦʣʴʦʚʦʾ ʪʦʚʱʽ (ʥʘʩʪʫʧʥʠʭ 

ʥʘʬʪʦʛʘʟʦʥʦʩʥʠʭ ʢʦʤʧʣʝʢʩʽʚ: ʜʝʚʦʥʩʴʢʦʛʦ, ʢʘʤôʷʥʦʚʫʛʽʣʴʥʦʛʦ, ʥʠʞʥʴʦʧʝʨʤʩʴʢʦʛʦ ʽ 

ʪʨʽʘʩʦʚʦʛʦ) [1]. 

ʉʪʨʘʪʠʛʨʘʬʽʯʥʠʡ ʽ ʣʽʪʦʣʦʛʽʯʥʠʡ ʨʦʟʨʽʟʠ ʪʠʧʦʚʠʭ ʨʦʜʦʚʠʱ ɼɼɿ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʥʘʩʪʫʧʥʠʤʠ ʛʽʨʥʠʯʦ-ʛʝʦʣʦʛʽʯʥʠʤʠ ʫʤʦʚʘʤʠ: ʢʘʡʥʦʟʦʡ, ʱʦ ʦʭʦʧʣʶʻ ʯʝʪʚʝʨʪʠʥʥʫ, 

ʥʝʦʛʝʥʦʚʫ ʪʘ ʧʘʣʝʦʛʝʥʦʚʫ ʩʠʩʪʝʤʠ, ʤʽʩʪʠʪʴ ʨʠʭʣʽ, ʩʣʘʙʦʟʮʝʤʝʥʪʦʚʘʥʽ, ʩʭʠʣʴʥʽ ʜʦ 

ʧʦʨʫʰʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʛʽʨʩʴʢʽ ʧʦʨʦʜʠ (ʛʣʠʥʠ, ʩʫʛʣʠʥʢʠ, ʧʽʩʢʠ ʪʦʱʦ); ʤʝʟʦʟʦʡ ʚʢʣʶʯʘʻ 

ʢʨʝʡʜʦʚʫ, ʶʨʩʴʢʫ ʪʘ ʪʨʽʘʩʦʚʫ ʩʠʩʪʝʤʠ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ, ʚ ʦʩʥʦʚʥʦʤʫ, ʯʝʨʛʫʚʘʥʥʷʤ 

ʪʝʨʠʛʝʥʥʠʭ ʽ ʢʘʨʙʦʥʘʪʥʠʭ ʧʦʨʽʜ; ʧʘʣʝʦʟʦʡ ʦʭʦʧʣʶʻ ʧʝʨʤʩʴʢʫ, ʢʘʤ'ʷʥʦʚʫʛʽʣʴʥʫ ʪʘ 

ʜʝʚʦʥʩʴʢʫ ʩʠʩʪʝʤʠ [2]. 

 

ʈʠʩʫʥʦʢ 1 ï ʇʨʠʢʣʘʜ ʛʨʘʬʽʢʫ ʟʤʽʥʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʘʥʦʤʘʣʴʥʦʩʪʽ ʧʣʘʩʪʦʚʠʭ ʪʠʩʢʽʚ ʽ 

ʽʥʜʝʢʩʽʚ ʪʠʩʢʽʚ ʧʦʯʘʪʢʫ ʧʦʛʣʠʥʘʥʥʷ 
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ʉʧʦʨʫʜʞʫʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʥʘ ʜʝʚʦʥʩʴʢʠʡ, ʢʘʤôʷʥʦʚʫʛʽʣʴʥʠʡ, ʥʠʞʥʴʦʧʝʨʤʩʴʢʠʡ 

ʥʘʬʪʦʛʘʟʦʥʦʩʥʽ ʢʦʤʧʣʝʢʩʠ ʧʦʪʨʝʙʫʻ ʧʨʦʭʦʜʞʝʥʥʷ ʟʦʥ ʽʟ ʥʝʩʫʤʽʩʥʠʤʠ ʫʤʦʚʘʤʠ ʙʫʨʽʥʥʷ 

(ʨʠʩ. 1). 

ʉʢʣʘʜʥʽ ʪʝʨʤʦʙʘʨʠʯʥʽ ʫʤʦʚʠ ʟʘʣʷʛʘʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ, ʟʦʢʨʝʤʘ ʽ ʥʘʷʚʥʽʩʪʴ ʙʣʠʟʴʢʦ-

ʨʦʟʪʘʰʦʚʘʥʠʭ ʨʽʟʥʦʥʘʧʽʨʥʠʭ ʪʘ ʨʽʟʥʦʥʘʩʠʯʝʥʠʭ ʛʦʨʠʟʦʥʪʽʚ, ʘ ʪʘʢʦʞ ʧʨʠʩʫʪʥʽʩʪʴ ʜʚʦʭ 

ʧʦʚʝʨʭʽʚ ʩʦʣʝʥʦʩʥʠʭ ʪʦʚʱ ʭʝʤʦʛʝʥʥʠʭ ʚʽʜʢʣʘʜʽʚ ʽʟ ʯʝʨʛʫʚʘʥʥʷʤ ʢʘʤôʷʥʦʾ ʩʦʣʽ ʟ 

ʧʣʘʩʪʘʤʠ ʘʨʛʽʣʽʪʽʚ, ʜʦʣʦʤʽʪʽʚ, ʘʥʛʽʜʨʠʪʽʚ ʽ ʛʣʠʥʠʩʪʠʭ ʢʘʨʙʦʥʘʪʽʚ, ʘ ʪʘʢʦʞ ʢʘʣʽʡʤʘʛʥʽʻʚʽ 

ʩʦʣʴʦʚʽ ʧʦʨʦʜʠ, ʫʩʢʣʘʜʥʶʶʪʴ ʩʧʦʨʫʜʞʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʥʘ ʨʦʜʦʚʠʱʘʭ ɼɼɿ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʠʥʠʢʘʶʯʠ ʫʩʢʣʘʜʥʝʥʥʷ ʧʽʜ ʯʘʩ ʩʧʦʨʫʜʞʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʯʘʩʪʦ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʚʪʨʘʪʠ ʩʪʦʚʙʫʨʘ ʩʚʝʨʜʣʦʚʠʥʠ [3]. 

ʇʨʠʟʥʘʯʝʥʥʷʤ ʙʽʣʴʰʦʩʪʽ ʩʚʝʨʜʣʦʚʠʥ ʥʘ ʨʦʜʦʚʠʱʘʭ ɼɼɿ ʚʠʩʪʫʧʘʻ ʝʢʩʧʣʫʘʪʘʮʽʷ 

ʥʘʬʪʦʚʠʭ ʽ ʛʘʟʦʚʠʭ ʧʣʘʩʪʽʚ ʫ ʚʽʜʢʣʘʜʘʭ ʥʠʞʥʴʦʛʦ ʢʘʨʙʦʥʫ ʪʘ ʚʝʨʭʥʴʦʛʦ ʜʝʚʦʥʫ. ɻʣʠʙʠʥʘ 

ʩʚʝʨʜʣʦʚʠʥ: ʚ ʩʝʨʝʜʥʴʦʤʫ 3750 ʤ, ʟʘ ʦʢʨʝʤʠʤʠ ʩʚʝʨʜʣʦʚʠʥʘʤʠ ʛʣʠʙʠʥʘ ʩʷʛʘʻ ʥʘʩʪʫʧʥʠʭ 

ʟʥʘʯʝʥʴ: 4350 ʤ, 5150 ʤ, 5600 ʤ. ʉʧʦʩʽʙ ʟʘʢʽʥʯʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ: ʩʧʫʩʢ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ 

ʢʦʣʦʥʠ, ʾʾ ʮʝʤʝʥʪʫʚʘʥʥʷ ʟ ʧʦʜʘʣʴʰʦʶ ʧʝʨʬʦʨʘʮʽʻʶ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʽ ʤʦʞʣʠʚʦʾ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʝʨʩʧʝʢʪʠʚʥʦ ʧʨʦʜʫʢʪʠʚʥʠʭ ʦʙ'ʻʢʪʽʚ. 

ʉʚʝʨʜʣʦʚʠʥʠ ʤʘʶʪʴ, ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ, ʪʨʠʢʦʣʦʥʥʫ ʢʦʥʩʪʨʫʢʮʽʶ ʧʨʠ ʧʦʻʜʥʘʥʥʽ 

ʜʽʘʤʝʪʨʽʚ ʦʙʩʘʜʥʠʭ ʢʦʣʦʥ ʚ ʦʩʥʦʚʥʦʤʫ 426 ʭ 351 / 324 ʭ 245 / 219 ʭ 168 / 140. 

ʇʨʦʚʦʜʢʫ ʩʚʝʨʜʣʦʚʠʥ ʧʽʜ ʢʦʥʜʫʢʪʦʨ, ʧʝʨʰʫ ʽ ʜʨʫʛʫ ʧʨʦʤʽʞʥʽ ʢʦʣʦʥʠ ʟʜʽʡʩʥʶʶʪʴ, ʚ 

ʦʩʥʦʚʥʦʤʫ ʨʦʪʦʨʥʠʤ, ʧʽʜ ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ ʢʦʣʦʥʫ ʨʦʪʦʨʥʠʤ ʽ ʛʚʠʥʪʦʚʠʤ (ʪʫʨʙʽʥʥʠʤ) 

ʩʧʦʩʦʙʘʤʠ ʘʙʦ ʾʭ ʢʦʤʙʽʥʘʮʽʻʶ. 

ɼʣʷ ʙʫʨʽʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʘʢʽ ʙʫʨʦʚʽ ʨʦʟʯʠʥʠ [4]: ʧʽʜ ʢʦʥʜʫʢʪʦʨ ï ʛʣʠʥʠʩʪʠʡ 

ʛʫʩʪʠʥʦʶ 1120 - 1200 ʢʛ/ʤ3; ʧʽʜ ʧʨʦʤʽʞʥʽ ʢʦʣʦʥʠ ï ʛʫʤʘʪʥʦ-ʘʢʨʠʣʦʚʠʡ ʨʦʟʯʠʥ 

ʛʫʩʪʠʥʦʶ: 1160 - 1450, ʧʽʜ ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ ʢʦʣʦʥʫ ï ʚʠʩʦʢʦʢʘʣʴʮʽʻʚʠʡ, ʢʘʣʽʻʚʠʡ ʙʫʨʦʚʽ 

ʨʦʟʯʠʥʠ, ʷʢʽ ʦʙʚʘʞʥʶʶʪʴ ʙʘʨʠʪʦʤ, ʛʝʤʘʪʠʪʦʤ ʜʦ ʛʫʩʪʠʥʠ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʟʦʥʠ ɸɺʇʊ 

ï 1700 - 1750 ʢʛ/ʤ3, ʫ ʧʨʠʚʠʙʽʡʥʽʡ ʟʦʥʽ ʜʦ 1960 - 1900 ʢʛ/ʤ3. 

ʉʝʨʝʜ ʫʩʢʣʘʜʥʝʥʴ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʧʦʛʣʠʥʘʥʥʷ (ʚ ʦʩʥʦʚʥʦʤʫ ʫ ʚʝʨʭʥʴʦʤʫ 

ʚʦʜʦʥʦʩʥʦʤʫ ʨʦʟʨʽʟʽ), ʟʘʪʷʞʢʠ, ʧʨʠʭʦʧʣʝʥʥʷ ʙʫʨʦʚʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʯʝʨʝʟ ʧʨʦʷʚʠ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʪʠʩʢʫ ʫ ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʘʙʦ ʦʩʠʧʘʥʥʷ ʱʽʣʴʥʠʭ ʛʣʠʥʠʩʪʠʭ 

ʧʦʨʽʜ ʥʠʞʥʽʭ ʽʥʪʝʨʚʘʣʽʚ; ʛʘʟʦʧʨʦʷʚʠ ʟ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʨʦʟʨʽʟʫ. ʅʘʡʚʘʞʯʠʤʠ ʟ 

ʫʩʢʣʘʜʥʝʥʴ ʻ ʛʘʟʦʧʨʦʷʚʠ ʚ ʟʦʥʽ ɸɺʇʊ. ɻʘʟʦʧʨʦʷʚʠ ʟ ʢʦʣʝʢʪʦʨʽʚ ʣʽʢʚʽʜʫʶʪʴ ʰʣʷʭʦʤ 

ʧʦʩʪʫʧʦʚʦʛʦ ʦʙʚʘʞʥʶʚʘʥʥʷ ʙʫʨʦʚʦʛʦ ʨʦʟʯʠʥʫ ʜʦ ʨʽʚʥʦʚʘʛʠ ʪʠʩʢʫ ʡʦʛʦ ʩʪʦʚʧʘ ʟ 

ʧʣʘʩʪʦʚʠʤ ʪʠʩʢʦʤ ʛʘʟʫ ʚ ʧʦʢʣʘʜʽ. 

ʇʨʠ ʚʠʙʦʨʽ ʨʘʮʽʦʥʘʣʴʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʩʚʝʨʜʣʦʚʠʥʠ ʥʝʦʙʭʽʜʥʦ ʩʪʨʦʛʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ 

ʥʘʩʪʫʧʥʠʭ ʦʩʥʦʚʥʠʭ ʚʠʤʦʛ: ʥʝ ʜʦʧʫʩʢʘʪʠ ʩʧʽʣʴʥʝ ʨʦʟʢʨʠʪʪʷ ʛʦʨʠʟʦʥʪʽʚ ʟ ʨʽʟʥʠʤʠ 

ʛʨʘʜʽʻʥʪʘʤʠ ʧʣʘʩʪʦʚʠʭ ʪʠʩʢʽʚ; ʩʚʦʻʯʘʩʥʦ ʧʝʨʝʢʨʠʚʘʪʠ ʥʝʙʝʟʧʝʯʥʫ ʜʽʣʷʥʢʫ ʩʪʦʚʙʫʨʘ 

ʧʨʦʤʽʞʥʦʶ ʢʦʣʦʥʦʶ ʘʙʦ ʭʚʦʩʪʦʚʠʢʦʤ. ʇʦʨʫʰʝʥʥʷ ʮʠʭ ʚʠʤʦʛ ʧʨʠʚʦʜʠʪʴ ʜʦ ʚʠʥʠʢʥʝʥʥʷ 

ʧʨʠʭʦʧʣʝʥʴ ʧʽʜ ʜʽʻʶ ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ, ʣʽʢʚʽʜʘʮʽʷ ʷʢʠʭ ʥʘ ʚʝʣʠʢʽʡ ʛʣʠʙʠʥʽ ʥʝ ʟʘʚʞʜʠ 

ʤʦʞʣʠʚʘ. ʉʧʨʠʷʶʪʴ ʫʩʫʥʝʥʥʶ ʫʩʢʣʘʜʥʝʥʴ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʨʠʭʦʧʣʝʥʴ ʽ 

ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʽ ʙʫʨʦʚʽ ʨʦʟʯʠʥʠ, ʱʦ ʟʙʝʨʽʛʘʶʪʴ ʩʪʽʡʢʽʩʪʴ ʧʦʨʽʜ ʩʪʽʥʦʢ ʩʚʝʨʜʣʦʚʠʥ. 
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ʉʝʢʮʽʷ 1 ï ʊʝʭʥʦʣʦʛʽʾ ʚʠʜʦʙʫʪʢʫ, ʧʝʨʝʨʦʙʢʠ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ  

ʄʘʪʝʨʽʘʣʠ X ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çʄʦʣʦʜʴ: ʥʘʫʢʘ ʪʘ ʽʥʥʦʚʘʮʽʾè 

28 

ʂʘʣʘʤʙʘʨ ʂ.ʉ. ʫʯʝʥʠʮʷ 10-ɹ ʢʣʘʩʫ  

(ʂʦʤʫʥʘʣʴʥʠʡ ʟʘʢʣʘʜ ʦʩʚʽʪʠ çʉʝʨʝʜʥʷ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʷ ʰʢʦʣʘ ˉ54è ɼʥʽʧʨʦʚʩʴʢʦʾ 

ʤʽʩʴʢʦʾ ʨʘʜʠ) 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʄʘʤʘʡʢʽʥ ʆ.ʈ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʛʽʨʥʠʯʦʾ ʽʥʞʝʥʝʨʽʾ ʪʘ ʦʩʚʽʪʠ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ "ɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ", ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʆɹɻʈʋʅʊʋɺɸʅʅʗ ʇɸʈɸʄɽʊʈɯɺ ɽʅɽʈɻʆɿɹɽʈɯɻɸʖʏʆɰ 

ʈɽʎʀʈʂʋʃʗʎɯʁʅʆɰ ɸʂɺɸʂʋʃʔʊʋʈʅʆɰ ʉʀʉʊɽʄʀ ɿ ɿɸʄʂʅʋʊʀʄ 

ʎʀʂʃʆʄ ʆʏʀʑɽʅʅʗ ɺʆɼʀ 

 
ɼʦʩʣʽʜʥʠʮʴʢʘ ʨʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʘʢʪʫʘʣʴʥʽʡ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʧʨʦʙʣʝʤʽ, 

ʧʦʚôʷʟʘʥʽʡ ʟ ʥʝʨʘʮʽʦʥʘʣʴʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ, 

ʥʝʜʦʩʪʘʪʥʽʤ ʚʠʨʦʙʥʠʮʪʚʦʤ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʦʾ ʧʨʦʜʫʢʮʽʾ ʪʘ ʚʽʜʩʫʪʥʽʩʪʶ ʚ ʥʘʰʦʤʫ 

ʨʝʛʽʦʥʽ ʝʬʝʢʪʠʚʥʠʭ ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʧʦʚôʷʟʘʥʠʭ ʟʽ ʩʪʘʣʠʤ ʨʦʟʚʠʪʢʦʤ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʘ ʥʝʚʝʣʠʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ 

ʦʙʣʘʩʪʽ ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʠʭ ʨʝʮʠʨʢʫʣʷʮʽʡʥʠʭ ʘʢʚʘʢʫʣʴʪʫʨʥʠʭ ʩʠʩʪʝʤ (ʈɸʉ), ʧʦʢʘʟʘʣʠ 

ʩʚʦʶ ʪʝʭʥʦʣʦʛʽʯʥʫ ʪʘ ʝʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ.  

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʈɸʉ ʚ ʫʤʦʚʘʭ ʤʽʩʪʘ ɼʥʽʧʨʦ, ʱʦ 

ʜʦʟʚʦʣʠʪʴ ʢʝʨʫʚʘʪʠ ʧʘʨʘʤʝʪʨʘʤʠ ʩʝʨʝʜʦʚʠʱʘ ʰʪʫʯʥʦʾ ʝʢʦʩʠʩʪʝʤʠ.  

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʤʝʪʠ ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ:  

¶  ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʪʘʥ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʤʽʩʪʘ ɼʥʽʧʨʦ;  

¶ʜʦʩʣʽʜʞʝʥʦ ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʽ ʪʝʭʥʦʣʦʛʽʾ ʨʝʮʠʨʢʫʣʷʮʽʾ, ʦʯʠʱʝʥʥʷ ʪʘ ʩʪʚʦʨʝʥʥʷ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʞʠʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʈɸʉ;  

¶ ʫʟʘʛʘʣʴʥʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʰʪʫʯʥʦʾ ʝʢʦʩʠʩʪʝʤʠ;  

¶ ʝʢʦʥʦʤʽʯʥʦ ʦʙʛʨʫʥʪʫʚʘʥʦ ʧʘʨʘʤʝʪʨʠ ʈɸʉ ʟ ʚʤʦʥʪʦʚʘʥʠʤ ʤʘʛʥʽʪʥʠʤ 

ʘʢʪʠʚʘʪʦʨʦʤ ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ ʙʽʟʥʝʩ ʧʣʘʥʫ ʰʚʠʜʢʦʛʦ.  

ɺ ʨʦʙʦʪʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʦʢʨʝʤʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʦʜʥʽ ʨʝʩʫʨʩʠ ʪʘ  ʚʠʟʥʘʯʝʥʦ ʧʝʨʩʧʝʢʪʠʚʠ ʾʭ ʨʦʟʚʠʪʢʫ ʥʘ ʥʘʡʙʣʠʞʯʽ 

ʨʦʢʠ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʜʠʥʘʤʽʢʫ ʩʧʦʞʠʚʘʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ 

(2012ï2021 ʨʨ.), ʷʢʘ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʫʪʥʽʩʪʴ ʥʝʥʘʣʝʞʥʦʛʦ ʨʽʚʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɼʦʩʣʽʜʞʝʥʦ, ʱʦ ʚʦʻʥʥʽ ʜʽʾ ʪʘ ʧʦʚôʷʟʘʥʘ ʟ ʥʠʤʠ 

ʟʘʙʦʨʦʥʘ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʣʦʚʫ ʟʘ ʦʩʪʘʥʥʽʡ ʨʽʢ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʥʫʣʠ ʥʘ ʨʦʟʚʠʪʦʢ 

ʨʠʙʥʠʮʪʚʘ ʋʢʨʘʾʥʠ. ʉʘʤʝ ʪʦʤʫ ʚ ʫʤʦʚʘʭ ʩʴʦʛʦʜʝʥʥʷ ʛʦʩʪʨʦ ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ ʧʨʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʥʘʰʽʡ ʢʨʘʾʥʽ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʠʭ ʘʢʚʘʢʫʣʴʪʫʨʥʠʭ 

ʩʠʩʪʝʤ, ʥʝ ʧʨʠʚôʷʟʘʥʠʭ ʜʦ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʢʨʘʾʥʠ.  

 

 
ʈʠʩʫʥʦʢ 1 - ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʈʝʮʠʨʢʫʣʷʮʽʡʥʦʾ ʘʢʚʘʢʫʣʴʪʫʨʥʦʾ ʩʠʩʪʝʤʠ  
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ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʽ ʪʝʭʥʦʣʦʛʽʾ ʦʯʠʱʝʥʥʷ, ʨʝʮʠʨʢʫʣʷʮʽʾ ʪʘ 

ʩʪʚʦʨʝʥʥʷ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʫ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʜʣʷ ʰʚʠʜʢʦʛʦ ʨʦʟʚʠʪʢʫ ʛʽʜʨʦʙʽʦʥʪʽʚ ʪʘ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʦʜʝʨʥʽʟʘʮʽʶ ʈɸʉ (ʨʠʩʫʥʦʢ 1) ʰʣʷʭʦʤ ʚʤʦʥʪʫʚʘʥʥʷ ʚ ʩʠʩʪʝʤʫ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʘʢʪʠʚʘʪʦʨʘ ʚʦʜʠ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʧʦʤʽʪʥʦ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ 

ʚʦʜʦʦʯʠʱʝʥʥʷ, ʟʥʠʟʠʪʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ ʩʠʩʪʝʤʠ ʪʘ ʧʦʢʨʘʱʠʪʠ ʩʪʘʥ ʚʦʜʦʪʦʢʽʚ, ʚ 

ʷʢʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʩʢʠʜʘʥʥʷ ʦʯʠʱʝʥʠʭ ʩʪʦʢʽʚ.  

ɿʘʩʪʦʩʫʚʘʥʥʷ ʚ ʮʽʡ ʩʠʩʪʝʤʽ ʤʘʛʥʽʪʥʦʾ ʦʙʨʦʙʢʠ ʚʦʜʠ ʟʘʙʝʟʧʝʯʠʪʴ ʾʾ ʙʽʦʣʦʛʽʯʥʫ 

ʘʢʪʠʚʥʽʩʪʴ, ʱʦ ʩʧʨʠʷʪʠʤʝ ʧʨʠʨʦʜʥʦʤʫ ʩʘʤʦʦʯʠʱʝʥʥʶ ʪʘ ʝʢʦʣʦʛʽʯʥʦʤʫ ʦʟʜʦʨʦʚʣʝʥʥʶ 

ʚʦʜʦʪʦʢʫ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʠʭ ʨʝʮʠʨʢʫʣʷʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟ ʤʝʪʦʶ 

ʩʪʚʦʨʝʥʥʷ ʰʪʫʯʥʠʭ ʝʢʦʩʠʩʪʝʤ ʟʤʝʥʰʠʪʴ ʝʢʦʣʦʛʽʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʜʽʷʣʴʥʦʩʪʽ 

ʧʽʜʧʨʠʻʤʩʪʚ ʛʽʨʥʠʯʦ-ʤʝʪʘʣʫʨʛʽʡʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʪʘ ʮʠʚʽʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʥʘ ʚʦʜʥʽ 

ʝʢʦʩʠʩʪʝʤʠ, ʩʪʚʦʨʠʪʴ ʧʝʨʝʜʫʤʦʚʠ ʧʽʜʚʠʱʝʥʥʷ ʙʽʟʥʝʩ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʧʦʢʨʘʱʝʥʥʷ 

ʽʥʚʝʩʪʠʮʽʡʥʦʾ ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʫ ʧʦʩʪ-ʚʦʻʥʥʠʡ ʧʝʨʽʦʜ ʚʽʜʥʦʚʣʝʥʥʷ ʤʽʩʪʘ ɼʥʽʧʨʦ. 
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ʋɼʂ 332.12 

 

ʃʘʜʠʢʽʥ C. A. ʩʪʫʜʝʥʪ ʛʨ. 185ʤ-21-1 ʌʇʅʊ 

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

ʽʥʞʝʥʝʨʽʾ ʪʘ ʙʫʨʽʥʥʷ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ "ɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ", ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʋɼʆʉʂʆʅɸʃɽʅʅʗ ʊʈʋɹʆʇʈʆɺɯɼʅʆɻʆ ʊʈɸʅʉʇʆʈʊʋ ʅɸ 

ʐɽʃʔʌʆɺʀʍ ʈʆɼʆɺʀʑɸʍ 

 

ɺʠʚʯʝʥʥʷ ʪʘ ʦʩʚʦʻʥʥʷ ʨʝʩʫʨʩʽʚ ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʨʝʩʫʨʩʽʚ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʩʧʝʮʠʬʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ, ʷʢʽ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʾʭʥʴʦʾ 

ʨʦʟʨʦʙʢʠ. ɼʦ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʟ ʮʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʽʜʥʦʩʷʪʴʩʷ: 

ï ʟʦʩʝʨʝʜʞʝʥʥʷ ʦʩʥʦʚʥʦʛʦ ʦʙʩʷʛʫ ʤʦʨʩʴʢʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʟʘʧʘʩʽʚ ʥʘʬʪʠ ʪʘ ʛʘʟʫ ʥʘ 

ʰʝʣʴʬʘʭ ʤʦʨʽʚ, ʱʦ ʧʦʪʨʝʙʫʻ ʩʪʚʦʨʝʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʧʦʰʫʢʽʚ, 

ʨʦʟʚʽʜʢʠ ʪʘ ʨʦʟʨʦʙʢʠ ʤʦʨʩʴʢʠʭ ʨʦʜʦʚʠʱ ʚ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʣʴʦʜʦʚʠʭ ʫʤʦʚʘʭ; 

ï ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʫ ʨʝʛʽʦʥʘʭ ʥʝʦʙʭʽʜʥʦʾ ʙʝʨʝʛʦʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, 

ʩʪʚʦʨʝʥʥʷ ʷʢʦʾ ʧʦʪʨʝʙʫʻ ʟʘʣʫʯʝʥʥʷ ʙʘʛʘʪʦʤʽʣʴʷʨʜʥʠʭ ʽʥʚʝʩʪʠʮʽʡ; 

ï ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʩʠʨʦʚʠʥʠ ʜʣʷ ʚʚʝʜʝʥʥʷ ʫ 

ʧʨʦʤʠʩʣʦʚʠʡ ʦʙʽʛ ʨʦʟʚʽʜʘʥʠʭ ʨʦʜʦʚʠʱ ʋɺ. ʋ ʨʘʟʽ ʪʨʫʙʦʧʨʦʚʽʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʪʘʢʘ 

ʩʠʩʪʝʤʘ, ʚʨʘʭʦʚʫʶʯʠ ʚʽʜʜʘʣʝʥʽʩʪʴ ʘʨʢʪʠʯʥʠʭ ʙʘʩʝʡʥʽʚ ʚʽʜ ʩʧʦʞʠʚʘʯʽʚ, ʟʤʦʞʝ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʧʨʦʢʘʯʫʚʘʥʥʷ ʥʘʬʪʠ ʪʘ ʛʘʟʫ ʣʠʰʝ ʟʘ ʾʭ ʧʝʚʥʠʭ 

ʝʢʦʥʦʤʽʯʥʦ ʚʠʧʨʘʚʜʘʥʠʭ ʦʙʩʷʛʽʚ; ʧʨʠ ʮʴʦʤʫ ʚ ʤʽʨʫ ʟʨʦʩʪʘʥʥʷ ʜʦʚʞʠʥʠ ʪʨʫʙʦʧʨʦʚʦʜʫ 

ʟʨʦʩʪʘʶʪʴ ʽ ʤʽʥʽʤʘʣʴʥʦ ʚʠʧʨʘʚʜʘʥʽ ʦʙʩʷʛʠ ʧʨʦʢʘʯʫʚʘʥʥʷ. 

ɿʘʟʥʘʯʝʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʽʩʪʦʪʥʦ ʟʙʽʣʴʰʫʶʪʴ ʩʫʢʫʧʥʽ ʚʠʪʨʘʪʠ ʥʘ ʦʩʚʦʻʥʥʷ ʨʝʩʫʨʩʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʽ ʚʠʩʫʚʘʶʪʴ ʞʦʨʩʪʢʽ ʚʠʤʦʛʠ ʜʦ ʛʝʦʣʦʛʦ-ʧʨʦʤʠʩʣʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʨʦʜʦʚʠʱ, ʱʦ ʚʽʜʢʨʠʚʘʶʪʴʩʷ ʋɺ. 

ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʜʣʷ ʧʦʯʘʪʢʫ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʛʦ ʧʨʦʤʠʩʣʦʚʦʛʦ ʦʩʚʦʻʥʥʷ 

ʤʦʨʩʴʢʦʛʦ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʛʦ ʨʝʛʽʦʥʫ ʧʦʪʨʽʙʥʘ ʚʠʧʝʨʝʜʞʘʣʴʥʘ ʘʢʫʤʫʣʷʮʽʷ ʨʦʟʚʽʜʘʥʠʭ 

ʟʘʧʘʩʽʚ ʚ ʦʙʩʷʛʘʭ, ʱʦ ʛʘʨʘʥʪʫʶʪʴ ʥʝ ʪʽʣʴʢʠ ʩʪʽʡʢʠʡ ʚʠʜʦʙʫʪʦʢ ʥʘʬʪʠ ʽ ʛʘʟʫ, ʘʣʝ ʡ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʘʧʦʚʥʝʥʥʷ ʥʘʬʪʦ- ʪʘ ʛʘʟʦʧʨʦʚʦʜʽʚ ʟʘ ʚʝʩʴ ʪʝʨʤʽʥ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʇʨʠʡʤʘʶʯʠ ʬʽʟʠʯʥʠʡ ʪʝʨʤʽʥ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʨʫʙʦʧʨʦʚʦʜʫ ʨʽʚʥʠʤ 30 ʨʦʢʘʤ, 

ʘʢʫʤʫʣʴʦʚʘʥʠʡ ʦʙʩʷʛ ʨʦʟʚʽʜʘʥʠʭ ʟʘʧʘʩʽʚ ʥʘ ʤʦʤʝʥʪ ʡʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʤʘʻ ʩʪʘʥʦʚʠʪʠ 

ʚʝʣʠʯʠʥʫ, ʨʽʚʥʫ ʧʝʨʝʜʙʘʯʫʚʘʥʦʾ ʧʨʦʧʫʩʢʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ, ʧʦʤʥʦʞʝʥʦʾ ʪʝʨʤʽʥ 

ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʚʩʝ ʯʘʩʪʽʰʝ ʧʨʘʢʪʠʢʫʶʪʴ ʧʨʠʥʮʠʧʦʚʦ ʚʜʦʩʢʦʥʘʣʝʥʽ 

ʤʝʪʦʜʠ ʧʨʦʢʣʘʜʘʥʥʷ ʪʨʫʙʦʧʨʦʚʦʜʫ ʚ ʤʦʨʩʴʢʠʭ ʘʢʚʘʪʦʨʽʷʭ. ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʪʘ 

ʙʫʜʽʚʥʠʮʪʚʽ ʥʘʜʽʡʥʽʩʪʴ ʪʘ ʙʝʟʧʝʢʘ ʤʦʨʩʴʢʠʭ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʟʘ 

ʧʽʜʚʠʱʝʥʠʤʠ ʚʠʤʦʛʘʤʠ ʱʦʜʦ ʧʨʦʢʣʘʜʝʥʠʭ ʥʘ ʩʫʰʽ. ɺʦʥʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʦʢʣʘʜʝʥʽ ʥʘ 

ʜʥʦ ʤʦʨʷ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʙʫʣʘ ʟʘʙʝʟʧʝʯʝʥʘ ʾʭʥʷ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ 

ʯʘʩʫ. 

ɺ ʜʘʥʠʡ ʯʘʩ ʽʩʥʫʻ ʮʽʣʘ ʥʠʟʢʘ ʘʢʪʫʘʣʴʥʠʭ ʧʠʪʘʥʴ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʨʫʙʦʧʨʦʚʦʜʽʚ, ʱʦ 

ʚʠʤʘʛʘʶʪʴ ʩʚʦʛʦ ʚʠʨʽʰʝʥʥʷ. ʎʝ ʥʘʩʘʤʧʝʨʝʜ ʚʠʙʽʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʢʦʥʩʪʨʫʢʮʽʾ ʪʨʫʙʦʧʨʦʚʦʜʫ ʧʽʜ ʚʦʜʦʶ ʟʘ ʨʽʟʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ. 

ʇʨʦʝʢʪʫʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʨʦʟʙʠʪʝ ʥʘ ʧʦʩʣʽʜʦʚʥʽ ʝʪʘʧʠ: 

ï ʧʦʧʝʨʝʜʥʻ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʨʫʙʦʧʨʦʚʦʜʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʫʩʽʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʠʤʦʛ 

ʪʘ ʤʽʥʽʤʘʣʴʥʦʾ ʚʘʨʪʦʩʪʽ; 

ï ʨʦʟʛʣʷʜ ʥʝʙʝʟʧʝʯʥʠʭ ʚʧʣʠʚʽʚ, ʥʘ ʷʢʽ ʤʦʞʝ ʟʘʟʥʘʪʠ ʧʨʦʝʢʪʦʚʘʥʘ ʩʧʦʨʫʜʘ; 

ï ʘʥʘʣʽʟ ʡʤʦʚʽʨʥʦʩʪʽ ʧʦʰʢʦʜʞʝʥʥʷ ʪʨʫʙʦʧʨʦʚʦʜʫ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʦʞʣʠʚʠʤʠ 

ʟʙʠʪʢʘʤʠ, ʚʢʣʶʯʘʶʯʠ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; 

ï ʧʝʨʝʛʣʷʜ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʨʦʝʢʪʫ, ʷʢʱʦ ʚʽʜʧʦʚʽʜʥʽ ʨʽʰʝʥʥʷ ʱʦʜʦ ʫʢʣʘʜʘʥʥʷ 

ʚʠʷʚʣʷʪʴʩʷ ʥʝʜʦʩʪʘʪʥʽʤʠ; 



ʉʝʢʮʽʷ 1 ï ʊʝʭʥʦʣʦʛʽʾ ʚʠʜʦʙʫʪʢʫ, ʧʝʨʝʨʦʙʢʠ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ  
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ï ʚʠʟʥʘʯʝʥʥʷ ʚʠʤʦʛ ʱʦʜʦ ʫʢʣʘʜʘʥʥʷ ʪʘ ʩʧʦʩʦʙʽʚ ʫʢʣʘʜʘʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʢʽʥʮʝʚʠʤ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʽʟʫ ʫʰʢʦʜʞʝʥʴ, ʧʨʦʚʝʜʝʥʦʛʦ ʟʘ ʩʧʝʮʽʘʣʴʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ; 

ï ʚʠʚʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʤʠʤʦʚʽʣʴʥʦʛʦ ʟʘʛʣʠʙʣʝʥʥʷ ʪʨʫʙʠ, ʷʢʱʦ ʥʝʦʙʭʽʜʥʠʡ ʰʘʨ 

ˇʨʫʥʪʫ ʥʝ ʤʝʥʰʝ ʥʽʞ 0,2 ʤ; 

ï ʘʥʘʣʽʟ ʧʨʠʨʦʜʥʦʛʦ ʟʘʩʠʧʘʥʥʷ ʫ ʨʘʟʽ, ʷʢʱʦ ʧʦʪʨʽʙʥʦ ʢʦʧʘʥʥʷ ʪʨʘʥʰʝʾ. 

ʉʢʣʘʜʘʥʥʷ ʧʣʘʥʫ ʪʨʘʩʠ ʻ ʦʙʦʚ'ʷʟʢʦʚʠʤ ʝʪʘʧʦʤ ʧʽʜ ʯʘʩ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʨʫʙʦʧʨʦʚʦʜʫ. 

ʎʝ ʧʠʪʘʥʥʷ ʨʦʟʛʣʷʜʘʶʪʴ ʥʘ ʝʪʘʧʽ ʪʨʘʩʫʚʘʥʥʷ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʦʤʧʣʝʢʩʫ ʽʥʞʝʥʝʨʥʠʭ 

ʪʘ ʛʝʦʜʝʟʠʯʥʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ ʧʦʰʫʢʫ ʪʨʘʩʠ. ʊʨʘʩʫʚʘʥʥʷ ʚʢʣʶʯʘʻ ʜʚʘ ʦʩʥʦʚʥʠʭ 

ʝʣʝʤʝʥʪʠ: 

ʇʣʘʥ ʪʨʘʩʠ ʻ ʪʦʯʥʦʶ ʧʨʦʝʢʮʽʻʶ ʪʨʘʩʠ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ. 

ʇʦʟʜʦʚʞʥʽʡ ʧʨʦʬʽʣʴ ʪʨʘʩʠ, ʷʢʠʡ ʻ ʾʾ ʚʝʨʪʠʢʘʣʴʥʠʤ ʨʦʟʨʽʟʦʤ ʧʦ ʣʽʥʽʾ ʧʨʦʝʢʮʽʾ. ʎʝʡ 

ʧʣʘʥ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʽʜʨʽʟʢʽʚ ʧʨʷʤʠʭ ʣʽʥʽʡ ʟ ʨʽʟʥʠʤ ʫʭʠʣʦʤ, ʷʢʽ ʫ ʨʘʟʽ ʧʦʪʨʝʙʠ ʤʦʞʫʪʴ 

ʙʫʪʠ ʟ'ʻʜʥʘʥʽ ʢʨʫʛʦʚʠʤʠ ʢʨʠʚʠʤʠ. 

ɯʜʝʘʣʴʥʘ ʪʨʘʩʘ ʤʘʻ ʙʫʪʠ ʧʨʷʤʦʣʽʥʽʡʥʦʶ, ʙʝʟ ʚʽʜʭʠʣʝʥʴ ʪʘ ʧʝʨʝʛʠʥʽʚ, ʷʢʽ ʥʘ ʧʨʘʢʪʠʮʽ 

ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʥʘʯʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʚʘʨʪʦʩʪʽ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʾʾ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʆʜʥʘʢ ʥʘʡʯʘʩʪʽʰʝ ʧʨʷʤʠʡ ʽ ʧʦʟʜʦʚʞʥʽʡ ʧʣʘʥ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʦʜʠʥ ʦʜʥʦʤʫ, ʽ ʟʛʦʜʦʤ ʮʽ 

ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʠʨʽʰʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʢʨʠʚʣʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʧʣʘʥʫ ʪʨʘʩʠ (ʢʨʠʚʽ 

ʧʦʩʪʽʡʥʦʛʦ ʪʘ ʟʤʽʥʥʦʛʦ ʨʘʜʽʫʩʫ ʢʨʠʚʠʟʥʠ). ʊʘʢ, ʫ ʧʣʘʥʽ ʤʘʶʪʴ ʙʫʪʠ ʚʽʜʦʙʨʘʞʝʥʽ 

ʪʨʘʻʢʪʦʨʽʾ ʦʙʭʦʜʫ ʜʽʣʷʥʦʢ ʽʟ ʥʝʛʘʪʠʚʥʠʤʠ ʛʝʦʣʦʛʽʯʥʠʤʠ ʫʤʦʚʘʤʠ, ʚʝʣʠʢʠʤʠ ʫʭʠʣʘʤʠ ʪʘ 

ʽʥʰʠʤʠ ʥʝʩʧʨʠʷʪʣʠʚʠʤʠ ʧʝʨʝʰʢʦʜʘʤʠ. 

ɺ ʜʘʥʠʡ ʯʘʩ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʻ ʩʢʣʘʜʥʠʤ ʟʘʚʜʘʥʥʷʤ. ɯʩʥʫʻ ʙʝʟʣʽʯ 

ʚʘʨʽʘʥʪʽʚ ʧʨʦʭʦʜʞʝʥʥʷ ʪʨʘʩʠ ʪʨʫʙʦʧʨʦʚʦʜʫ ʤʽʞ ʧʦʯʘʪʢʦʚʦʶ ʪʘ ʢʽʥʮʝʚʦʶ ʪʦʯʢʘʤʠ. 

ɺʠʙʽʨ ʪʨʘʩʠ ʯʘʩʪʽʰʝ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʝʢʩʧʝʨʪʥʽʡ ʜʫʤʮʽ ʬʘʭʽʚʮʽʚ, ʷʢʽ ʨʦʟʨʦʙʣʷʶʪʴ 

ʧʨʦʝʢʪʥʫ ʜʦʢʫʤʝʥʪʘʮʽʶ. ʆʜʥʘʢ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʧʦʰʫʢʫ ʪʨʘʩʠ, ʱʦ ʤʘʻ ʥʘʡʤʝʥʰʽ 

ʢʘʧʽʪʘʣʴʥʽ ʚʠʪʨʘʪʠ, ʻ ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ. 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʟʥʘʭʦʜʞʝʥʥʷ ʰʣʷʭʫ ʤʽʞ ʧʦʯʘʪʢʦʚʦʶ ʽ ʢʽʥʮʝʚʦʶ ʪʦʯʢʘʤʠ 

ʽʩʥʫʻ ʙʝʟʣʽʯ ʨʽʟʥʠʭ ʘʣʛʦʨʠʪʤʽʚ. ɺ ʦʩʥʦʚʫ ʩʪʚʦʨʶʚʘʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʙʫʣʦ ʦʙʨʘʥʦ 

ʭʚʠʣʴʦʚʠʡ ʘʣʛʦʨʠʪʤ. ʇʦʯʘʪʢʦʚʠʤ ʟʘʚʜʘʥʥʷʤ ʟʥʘʭʦʜʞʝʥʥʷ ʰʣʷʭʫ ʧʨʦʢʣʘʜʘʥʥʷ ʪʨʘʩʠ 

ʪʨʫʙʦʧʨʦʚʦʜʫ ʻ ʥʘʥʝʩʝʥʥʷ ʥʘ ʜʽʣʷʥʢʫ ʢʘʨʪʠ ʩʽʪʢʠ ʪʘ çʚʘʛè ʦʩʝʨʝʜʢʽʚ. çɺʘʛʠè ʦʩʝʨʝʜʢʽʚ 

ʚʠʙʠʨʘʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʨʠʪʝʨʽʾʚ ʦʧʪʠʤʘʣʴʥʦʩʪʽ: ʥʘʚʝʜʝʥʽ ʚʠʪʨʘʪʠ; ʜʦʚʞʠʥʘ 

ʪʨʫʙʦʧʨʦʚʦʜʫ; ʪʨʫʜʦʚʽ ʚʠʪʨʘʪʠ; ʥʘʜʽʡʥʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʨʫʙʦʧʨʦʚʦʜʫ; ʯʘʩ 

ʙʫʜʽʚʥʠʮʪʚʘ, ʽ ʥʘʚʽʪʴ ʚʘʨʪʽʩʪʴ ʧʨʦʢʣʘʜʘʥʥʷ ʪʨʫʙʦʧʨʦʚʦʜʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʝʣʴʻʬʫ 

ʤʽʩʮʝʚʦʩʪʽ. 

ʇʦʪʽʤ ʤʘʪʨʠʮʷ ʟ çʚʘʛʘʤʠè ʩʽʪʢʠ ʧʝʨʝʥʦʩʠʪʴʩʷ ʚ ʧʨʦʛʨʘʤʫ, ʜʝ ʧʨʦʩʪʠʤ ʥʘʪʠʩʢʘʥʥʷʤ 

ʢʥʦʧʢʠ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʧʨʦʢʣʘʜʝʥʠʡ ʰʣʷʭ ʟ ʦʧʪʠʤʘʣʴʥʠʤʠ ʚʠʪʨʘʪʘʤʠ. 
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ʃʝʥʜʴʻʣ ʈ.ɺ., ʩʪʫʜʝʥʪ ʛʨ. 185ʤ-21-1 ʌʇʅʊ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɯʛʥʘʪʦʚ ɸ.ʆ., ʢ.ʪ.ʥ., ʜʦʮ. ʢʘʬʝʜʨʠ ʅɻɯɹ 

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

 

ʆʉʆɹʃʀɺʆʉʊɯ ʊɽʍʅʆʃʆɻɯɰ ɹʋʈɯʅʅʗ ʇʆʍʀʃʆ-ʉʂɽʈʆɺɸʅʀʍ ʊɸ 

ɻʆʈʀɿʆʅʊɸʃʔʅʀʍ ʉɺɽʈɼʃʆɺʀʅ 

 

ʉʧʦʨʫʜʞʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʽ ʚʠʪʨʘʪʥʠʭ 

ʧʨʦʮʝʩʽʚ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʠʬʽʯʥʠʭ ʪʝʭʥʽʢʠ ʽ ʪʝʭʥʦʣʦʛʽʡ. 

ʇʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʙʫʨʽʥʥʷ ʚʠʤʘʛʘʻ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʠʭ, ʨʦʟʨʦʙʢʠ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʙʫʨʦʚʠʭ 

ʫʩʪʘʥʦʚʦʢ, ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʽʥʩʪʨʫʤʝʥʪʫ [1]. 

ʇʨʦʮʝʩʠ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʪʢʫ ʙʝʟʧʦʩʝʨʝʜʥʽʤ ʯʠʥʦʤ ʧʦʚ'ʷʟʘʥʽ ʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ 

ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ, ʫ ʷʢʠʭ ʟʘʣʷʛʘʶʪʴ ʦʟʥʘʯʝʥʽ ʚʫʛʣʝʚʦʜʥʽ. ɿʥʘʭʦʜʞʝʥʥʷ 

ʥʘʬʪʠ ʡ ʛʘʟʫ ʧʦʚ'ʷʟʘʥʝ ʟ ʢʦʤʧʣʝʢʩʦʤ ʧʨʦʜʫʢʪʠʚʥʠʭ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʟʝʤʥʦʾ ʢʦʨʠ; ʛʦʣʦʚʥʽ 

ʩʢʣʘʜʦʚʽ ʦʩʪʘʥʥʴʦʛʦ ï ʧʽʱʘʥʠʢʠ, ʛʣʠʥʠ ʡ ʘʣʝʚʨʦʣʽʪʠ. 

ʈʦʟʢʨʠʪʪʷ ʧʨʦʜʫʢʪʠʚʥʦʾ ʪʦʚʱʽ ʩʧʨʷʤʦʚʘʥʠʤʠ ʩʚʝʨʜʣʦʚʠʥʘʤʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ, ʜʦʟʚʦʣʷʻ ʥʘʩʪʫʧʥʝ [2]: ʧʽʜʚʠʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʚʝʨʜʣʦʚʠʥʠ ʟʘ 

ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱʽ ʬʽʣʴʪʨʘʮʽʾ; ʧʨʦʜʦʚʞʠʪʠ ʧʝʨʽʦʜ ʙʝʟʚʦʜʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʩʚʝʨʜʣʦʚʠʥ; ʟʙʽʣʴʰʠʪʠ ʤʽʨʫ ʚʠʪʷʛʘʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ ʥʘ ʨʦʜʦʚʠʱʘʭ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ 

ʧʽʟʥʽʡ ʩʪʘʜʽʾ ʨʦʟʨʦʙʢʠ; ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʢʘʯʫʚʘʥʥʷ ʘʛʝʥʪʽʚ ʚ ʧʣʘʩʪʠ; ʟʘʣʫʯʠʪʠ 

ʚ ʨʦʟʨʦʙʢʫ ʧʣʘʩʪʠ ʟ ʥʠʟʴʢʠʤʠ ʢʦʣʝʢʪʦʨʩʴʢʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʽ ʟ ʚʠʩʦʢʦʚ'ʷʟʢʦʶ 

ʥʘʬʪʦʶ; ʦʩʚʦʾʪʠ ʚʘʞʢʦʜʦʩʪʫʧʥʽ ʥʘʬʪʦʛʘʟʦʚʽ ʨʦʜʦʚʠʱʘ. 

ɿʘʚʜʘʥʥʷʤ ʩʧʦʨʫʜʞʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ʻ ʟ'ʻʜʥʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ ʟ ʜʝʥʥʦʶ 

ʧʦʚʝʨʭʥʝʶ ʛʝʨʤʝʪʠʯʥʠʤ, ʤʽʮʥʠʤ ʽ ʜʦʚʛʦʚʽʯʥʠʤ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤ ʢʘʥʘʣʦʤ ʧʨʠ 

ʤʽʥʽʤʘʣʴʥʠʭ ʚʠʪʨʘʪʘʭ. ʉʝʨʝʜ ʧʨʦʛʨʝʩʠʚʥʠʭ ʽʥʞʝʥʝʨʥʠʭ ʧʨʠʡʦʤʽʚ ʜʦʩʷʛʥʝʥʥʷ 

ʧʦʩʪʘʚʣʝʥʦʛʦ ʟʘʚʜʘʥʥʷ, ʦʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʟʘʩʣʫʛʦʚʫʻ ʥʘʧʨʘʚʣʝʥʝ ʙʫʨʽʥʥʷ ï ʪʝʭʥʽʯʥʘ 

ʩʠʩʪʝʤʘ, ʱʦ ʚʢʣʶʯʘʻ ʢʦʤʧʣʝʢʩʠ ʤʝʪʦʜʽʚ, ʪʝʭʥʦʣʦʛʽʡ, ʘʧʘʨʘʪʥʠʭ ʽ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ, 

ʧʦʢʣʠʢʘʥʠʭ ʚʠʨʽʰʫʚʘʪʠ ʧʨʦʙʣʝʤʫ ʩʧʦʨʫʜʞʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʚ ʟʘʜʘʥʦʤʫ ʥʘʧʨʷʤʽ. 

ʈʦʟʢʨʠʪʪʷ ʧʨʦʜʫʢʪʠʚʥʦʾ ʪʦʚʱʽ ʩʧʨʷʤʦʚʘʥʠʤʠ ʩʚʝʨʜʣʦʚʠʥʘʤʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ, ʜʦʟʚʦʣʷʻ ʥʘʩʪʫʧʥʝ [3]: ʧʽʜʚʠʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʚʝʨʜʣʦʚʠʥʠ ʟʘ 

ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱʽ ʬʽʣʴʪʨʘʮʽʾ; ʧʨʦʜʦʚʞʠʪʠ ʧʝʨʽʦʜ ʙʝʟʚʦʜʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʩʚʝʨʜʣʦʚʠʥ; ʟʙʽʣʴʰʠʪʠ ʤʽʨʫ ʚʠʪʷʛʘʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ ʥʘ ʨʦʜʦʚʠʱʘʭ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ 

ʧʽʟʥʽʡ ʩʪʘʜʽʾ ʨʦʟʨʦʙʢʠ; ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʢʘʯʫʚʘʥʥʷ ʘʛʝʥʪʽʚ ʚ ʧʣʘʩʪʠ. 

ʆʙʦʚôʷʟʢʦʚʠʤ ʝʣʝʤʝʥʪʦʤ ʚʠʙʽʡʥʦʛʦ ʢʦʤʧʦʥʫʚʘʥʥʷ ʟʘ ʙʫʨʽʥʥʷ ʧʦʭʠʣʠʭ ʽ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʚʠʩʪʫʧʘʻ ʢʦʤʧʦʥʝʥʪ MWD (ʩʠʩʪʝʤʠ ʚʠʤʽʨʶʚʘʥʥʷ ʧʽʜ ʯʘʩ 

ʙʫʨʽʥʥʷ). MWD ʩʠʩʪʝʤʘ ʜʦʟʚʦʣʷʻ ʙʫʨʠʣʴʥʠʢʦʚʽ ʟʙʠʨʘʪʠ ʽ ʧʝʨʝʜʘʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʚʽʜ 

ʚʠʙʦʶ ʩʪʦʚʙʫʨʘ ʩʚʝʨʜʣʦʚʠʥʠ ʥʘ ʧʦʚʝʨʭʥʶ ʙʝʟ ʧʝʨʝʨʠʚʘʥʥʷ ʧʨʦʮʝʩʫ ʙʫʨʽʥʥʷ. 

ɯʥʬʦʨʤʘʮʽʷ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʜʘʥʽ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ: ʧʘʨʘʤʝʪʨʽʚ ʚʽʜʭʠʣʝʥʥʷ ʪʨʘʩʠ 

ʩʚʝʨʜʣʦʚʠʥʠ, ʧʝʪʨʦʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʣʘʩʪʽʚ; ʚʠʪʨʠʤʢʠ ʨʝʞʠʤʽʚ ʙʫʨʽʥʥʷ [2, 4]. 

ɼʦ ʩʢʣʘʜʫ MWD ʩʠʩʪʝʤʠ ʤʦʞʝ ʙʫʪʠ ʚʢʣʶʯʝʥʠʡ ʪʝʣʝʽʥʢʣʽʥʦʤʝʪʨ, ʚ ʦʩʥʦʚʫ 

ʢʦʥʩʪʨʫʢʮʽʾ ʷʢʦʛʦ ʧʦʢʣʘʜʝʥʘ ʪʝʣʝʚʽʟʽʡʥʘ ʢʘʤʝʨʘ, ʟʽʙʨʘʥʘ ʥʘ ʜʠʩʢʨʝʪʥʠʭ ʝʣʝʤʝʥʪʘʭ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʷʢ ʧʨʠʡʤʘʣʴʥʠʡ ʝʣʝʤʝʥʪ ʩʢʣʷʥʦʛʦ ʚʽʜʠʢʦʥʘ. 

ʈʦʟʛʣʷʜʘʶʯʠ ʭʽʜ ʨʦʟʚʠʪʢʫ ʪʝʣʝʚʽʟʽʡʥʠʭ ʢʘʤʝʨ ʤʦʞʥʘ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʦʩʥʦʚʥʽ 

ʧʨʠʥʮʠʧʠ, ʩʘʤʝ ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʡ ʝʬʝʢʪ, ʥʘʢʦʧʠʯʝʥʥʷ ʝʥʝʨʛʽʾ ʪʘ ʨʦʟʛʦʨʪʢʘ, 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʫ ʟʘʟʥʘʯʝʥʦʤʫ ʧʨʠʣʘʜʽ, ʟʘʣʠʰʘʣʠʩʷ ʥʝʟʤʽʥʥʠʤʠ, ʟʤʽʥʶʚʘʣʠʩʷ ʣʠʰʝ 

ʤʝʪʦʜʠ ʪʝʭʥʽʯʥʦʛʦ ʚʪʽʣʝʥʥʽ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʥʘʡʙʽʣʴʰʦʾ ʯʫʪʣʠʚʦʩʪʽ ʟʘ ʚʠʩʦʢʦʾ 

ʰʚʠʜʢʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʧʝʨʝʭʽʜ ʚʽʜ ʦʜʥʦʝʣʝʤʝʥʪʥʠʭ 

ʬʦʪʦʧʨʠʡʤʘʯʽʚ ʜʦ ʙʘʛʘʪʦʝʣʝʤʝʥʪʥʠʭ, ʘ ʪʘʢʦʞ ʟʙʽʣʴʰʝʥʦ ʰʚʠʜʢʽʩʪʴ ʨʦʟʛʦʨʥʝʥʥʷ. 



ʉʝʢʮʽʷ 1 ï ʊʝʭʥʦʣʦʛʽʾ ʚʠʜʦʙʫʪʢʫ, ʧʝʨʝʨʦʙʢʠ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ  
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ʇʨʦʛʨʝʩ ʡʰʦʚ ʧʦ ʣʽʥʽʾ ʟʙʽʣʴʰʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʘʤʝʨ (ʦʙôʻʤ, ʤʘʩʘ, ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ). 

ʅʘʧʨʷʤʢʦʤ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʽʥʢʣʽʥʦʤʝʪʨʘ ʩʪʘʣʘ ʤʦʜʝʨʥʽʟʘʮʽʷ ʢʦʥʩʪʨʫʢʮʽʾ 

ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʜʘʪʯʠʢʽʚ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʚʠʢʨʠʚʣʝʥʥʷ. ʆʩʥʦʚʥʝ ʧʨʠʟʥʘʯʝʥʥʷ 

ʪʝʣʝʽʥʢʣʽʥʦʤʝʪʨʘ ʦʧʝʨʘʪʠʚʥʝ ʚʠʤʽʨʶʚʘʥʥʷ ʟʝʥʽʪʥʦʛʦ ʪʘ ʘʟʠʤʫʪʘʣʴʥʦʛʦ ʢʫʪʽʚ 

ʩʚʝʨʜʣʦʚʠʥ ʚʠʟʥʘʯʠʣʦ ʢʦʥʩʪʨʫʢʮʽʶ ʜʘʪʯʠʢʽʚ. 

ɹʣʦʢ ʜʘʪʯʠʢʽʚ ʪʝʣʝʽʥʢʣʽʥʦʤʝʪʨʘ ʚʢʣʶʯʘʻ ʜʘʪʯʠʢ ʟʝʥʽʪʥʦʛʦ ʢʫʪʘ ʫ ʚʠʛʣʷʜʽ 

ʩʬʝʨʠʯʥʦʛʦ ʢʽʣʴʮʝʚʦʛʦ ʨʽʚʥʷ ʽ ʜʘʪʯʠʢ ʘʟʠʤʫʪʫ ʫ ʚʠʛʣʷʜʽ ʤʘʛʥʽʪʥʦʾ ʢʦʪʫʰʢʠ. 

ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʦʙʠʜʚʘ ʜʘʪʯʠʢʠ ʨʦʟʤʽʱʝʥʽ ʚ ʦʜʥʦʤʫ ʛʝʨʤʝʪʠʯʥʦʤʫ ʢʦʨʧʫʩʽ. ʆʩʥʦʚʥʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ ʜʘʪʯʠʢʘ ʟʝʥʽʪʥʦʛʦ ʢʫʪʘ ʻ ʚʝʨʭʥʻ ʦʧʪʠʯʥʝ ʩʢʣʦ ʟ ʚʥʫʪʨʽʰʥʴʦʶ ʫʚʽʛʥʫʪʦʶ 

ʩʬʝʨʠʯʥʦʶ ʧʦʚʝʨʭʥʝʶ ʧʝʚʥʦʛʦ ʨʘʜʽʫʩʫ ʽ ʥʠʞʥʻ ʦʧʪʠʯʥʝ ʩʢʣʦ ʟʽ ʰʢʘʣʦʶ, ʱʦ ʻ ʨʷʜʦʤ 

ʢʦʥʮʝʥʪʨʠʯʥʠʭ ʢʽʣ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʟ ʧʝʚʥʠʤ ʢʨʦʢʦʤ. ʄʽʞ ʦʧʪʠʯʥʠʤ ʩʢʣʦʤ ʟʥʘʭʦʜʠʪʴʩʷ 

ʨʽʜʠʥʘ ʟ ʧʦʚʽʪʨʷʥʦʶ ʙʫʣʴʙʘʰʢʦʶ, ʱʦ ʻ ʯʫʪʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʜʘʪʯʠʢʘ. ɻʝʨʤʝʪʠʯʥʽʩʪʴ 

ʧʦʨʦʞʥʠʥʠ ʤʽʞ ʦʧʪʠʯʥʠʤ ʩʢʣʦʤ ʜʦʩʷʛʘʻʪʴʩʷ ʩʪʠʩʥʝʥʥʷʤ ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʤʽʞ ʩʢʣʦʤ 

ʛʫʤʦʚʦʛʦ ʫʱʽʣʴʥʝʥʥʷ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʶʩʪʫʚʘʣʴʥʦʛʦ ʢʽʣʴʮʷ ʽ ʶʩʪʠʨʫʚʘʣʴʥʠʭ ʛʚʠʥʪʽʚ. 

ʆʜʥʦʯʘʩʥʦ ʶʩʪʠʨʫʚʘʣʴʥʠʤʠ ʛʚʠʥʪʘʤʠ ʧʨʦʚʦʜʠʪʴʩʷ ʶʩʪʫʚʘʥʥʷ ʜʘʪʯʠʢʘ ʟʝʥʽʪʥʦʛʦ ʢʫʪʘ, 

ʱʦ ʧʦʣʷʛʘʻ ʚ ʧʝʨʝʤʽʱʝʥʥʽ ʧʦʚʽʪʨʷʥʦʾ ʙʫʣʴʙʘʰʢʠ ʽ ʮʝʥʪʨʫ ʰʢʘʣʠ ʧʨʠ ʚʝʨʪʠʢʘʣʴʥʦʤʫ 

ʧʦʣʦʞʝʥʥʽ ʜʘʪʯʠʢʘ. 

ɸʟʠʤʫʪ ʩʚʝʨʜʣʦʚʠʥʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʛʥʽʪʥʦʾ ʢʦʪʫʰʢʠ, ʨʦʟʪʘʰʦʚʘʥʦʾ 

ʥʘ ʚʝʨʪʠʢʘʣʴʥʽʡ ʩʪʽʡʮʽ. ɸʟʠʤʫʪʘʣʴʥʠʡ ʜʘʪʯʠʢ ʟʘʣʠʚʘʻʪʴʩʷ ʯʝʨʝʟ ʢʘʥʘʣʠ ʟʘʣʠʚʢʠ ʚ 

ʢʦʨʧʫʩʽ ʢʨʝʤʥʝʦʨʛʘʥʽʯʥʦʾ ʨʽʜʠʥʦʶ, ʱʦ ʻ ʜʝʤʧʬʫʶʯʦʶ ʨʽʜʠʥʦʶ ʜʣʷ ʢʦʪʫʰʢʠ ʧʨʠ 

ʚʠʥʠʢʥʝʥʥʽ ʚʝʣʠʢʠʭ ʫʜʘʨʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʜʘʪʯʠʢ ʧʨʠ ʨʦʙʦʪʽ ʚ ʩʚʝʨʜʣʦʚʠʥʽ. ɼʣʷ 

ʢʦʤʧʝʥʩʘʮʽʾ ʟʤʽʥʠ ʦʙ'ʻʤʫ ʨʽʜʠʥʠ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ ʚ ʜʘʪʯʠʢʫ 

ʧʝʨʝʜʙʘʯʝʥʘ ʢʘʤʝʨʘ, ʱʦ ʜʝʤʧʬʫʻ, ʟ ʝʣʘʩʪʠʯʥʦʶ ʜʝʤʧʬʫʶʯʦʶ ʦʙʦʣʦʥʢʦʶ, ʷʢʘ ʟʤʽʥʶʻ 

ʩʚʦʶ ʢʦʥʬʽʛʫʨʘʮʽʶ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʙ'ʻʤʫ ʨʽʜʠʥʠ. 

ɼʣʷ ʫʩʫʥʝʥʥʷ ʧʦʷʚʠ ʧʦʚʽʪʨʷʥʠʭ ʙʫʣʴʙʘʰʦʢ ʚ ʢʦʨʧʫʩʽ ʜʘʪʯʠʢʘ ʧʽʩʣʷ ʟʘʣʠʚʘʥʥʷ ʡʦʛʦ 

ʜʝʤʧʬʫʶʯʦʶ ʨʽʜʠʥʦʶ, ʜʘʪʯʠʢ ʟʘʙʝʟʧʝʯʝʥʠʡ ʧʦʚʽʪʨʷʥʦʶ ʢʠʰʝʥʝʶ, ʚ ʷʢʽʡ 

ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʧʦʚʽʪʨʷ, ʱʦ ʟʥʘʭʦʜʠʣʦʩʷ ʚ ʨʽʜʠʥʽ. ʂʦʥʩʪʨʫʢʮʽʷ ʜʘʪʯʠʢʘ ʛʝʨʤʝʪʠʯʥʘ ʪʘ 

ʥʝʨʦʟ'ʻʤʥʘ, ʱʦ ʧʽʜʚʠʱʫʻ ʥʘʜʽʡʥʽʩʪʴ ʡʦʛʦ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʋ ʨʘʟʽ ʟʥʠʞʝʥʥʷ ʪʝʭʥʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʘʪʯʠʢʘ ʚʽʥ ʧʽʜʣʷʛʘʻ ʟʘʤʽʥʽ. 

ʊʝʣʝʽʥʢʣʽʥʦʤʝʪʨ ʻ ʩʚʝʨʜʣʦʚʠʥʥʠʤ ʚʠʤʽʨʶʚʘʣʴʥʠʤ ʧʨʠʣʘʜʦʤ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʚʠʟʥʘʯʘʪʠ ʟʥʘʯʝʥʥʷ ʢʫʪʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʚʝʨʜʣʦʚʠʥʠ ʤʝʪʦʜʦʤ ʚʽʟʫʘʣʴʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 

ʧʦʢʘʟʘʥʴ ʜʘʪʯʠʢʽʚ ʟʝʥʽʪʥʦʛʦ ʪʘ ʘʟʠʤʫʪʘʣʴʥʦʛʦ ʢʫʪʽʚ ʥʘ ʝʢʨʘʥʽ ʚʽʜʝʦʤʦʥʽʪʦʨʘ. 

ʊʝʣʝʽʥʢʣʽʥʦʤʝʪʨ A ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʩʚʝʨʜʣʦʚʠʥʥʦʛʦ ʧʨʠʣʘʜʫ ʪʘ ʥʘʟʝʤʥʦʛʦ ʧʫʣʴʪʘ 

ʫʧʨʘʚʣʽʥʥʷ. ʋ ʩʚʝʨʜʣʦʚʠʥʥʫ ʯʘʩʪʠʥʫ ʪʝʣʝʽʥʢʣʽʥʦʤʝʪʨʘ ʚʭʦʜʷʪʴ ʜʘʪʯʠʢʠ ʟʝʥʽʪʥʦʛʦ ʪʘ 

ʘʟʠʤʫʪʘʣʴʥʦʛʦ ʢʫʪʽʚ, ʪʝʣʝʢʘʤʝʨʘ, ʚʪʦʨʠʥʥʝ ʜʞʝʨʝʣʦ ʞʠʚʣʝʥʥʷ, ʢʘʙʝʣʴʥʠʡ ʧʽʜʩʠʣʶʚʘʯ 

ʪʘ ʦʩʚʽʪʣʶʚʘʯ. ʅʘʟʝʤʥʠʡ ʧʫʣʴʪ ʫʧʨʘʚʣʽʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʭʽʜʥʦʛʦ ʧʽʜʩʠʣʶʚʘʯʘ, 

ʚʽʜʝʦʤʦʥʽʪʦʨʘ ʪʘ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ ʥʘʟʝʤʥʦʛʦ ʪʘ ʩʚʝʨʜʣʦʚʠʥʥʦʛʦ ʧʨʠʩʪʨʦʾʚ 

ʪʝʣʝʽʥʢʣʽʥʦʤʝʪʨʘ. 

ʂʦʨʧʫʩ ʪʝʣʝʽʥʢʣʽʥʦʤʝʪʨʘ ʚʠʪʨʠʤʫʻ ʟʦʚʥʽʰʥʽʡ ʪʠʩʢ ʜʦ 50 ʄʇʘ ʽ ʟʙʝʨʽʛʘʻ ʩʚʦʶ 

ʛʝʨʤʝʪʠʯʥʽʩʪʴ. ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʷʚʽ ʢʦʥʜʝʥʩʘʪʫ ʚ ʢʦʨʧʫʩʽ ʪʝʣʝʽʥʢʣʽʥʦʤʝʪʨʘ, ʚ ʥʴʦʤʫ 

ʟʥʘʭʦʜʠʪʴʩʷ ʩʝʣʽʢʦʛʝʣʴ. 
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ʉʝʢʮʽʷ 1 ï ʊʝʭʥʦʣʦʛʽʾ ʚʠʜʦʙʫʪʢʫ, ʧʝʨʝʨʦʙʢʠ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ  

ʄʘʪʝʨʽʘʣʠ X ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çʄʦʣʦʜʴ: ʥʘʫʢʘ ʪʘ ʽʥʥʦʚʘʮʽʾè 
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ʃʽʪʚʽʥʦʚ ɺ.ʄ., ʽʥʞʝʥʝʨ ʊʆɺ ɯʎ çɻʝʦʙʝʩʪè 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɯʛʥʘʪʦʚ ɸ.ʆ., ʢ.ʪ.ʥ., ʜʦʮ. ʢʘʬʝʜʨʠ ʅɻɯɹ 

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

 

ʆʉʆɹʃʀɺʆʉʊɯ ʉʇʆʈʋɼɾɽʅʅʗ ʉɺɽʈɼʃʆɺʀʅ ʇʈʀ ɯʅɾɽʅɽʈʅʆ-

ɻɽʆʃʆɻɯʏʅʀʍ ɺʀʐʋʂʋɺɸʅʅʗʍ 

 

ʌʫʥʢʮʽʦʥʫʚʘʥʥʷ ʙʫʜʴ-ʷʢʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʟʘʚʜʘʻ ʚʧʣʠʚ, ʚ ʙʽʣʴʰʦʩʪʽ 

ʚʠʧʘʜʢʽʚ ʥʝʛʘʪʠʚʥʠʡ, ʥʘ ʦʪʦʯʫʶʯʝ ʩʝʨʝʜʦʚʠʱʝ. ʆʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʧʦʪʨʝʙʫʻ ʤʦʥʽʪʦʨʠʥʛ 

ʜʽʷʣʴʥʦʩʪʽ ʚʠʨʦʙʥʠʯʠʭ ʩʪʨʫʢʪʫʨ, ʱʦ ʧʦʚôʷʟʘʥʽ ʽʟ ʧʦʰʫʢʦʤ, ʚʠʜʦʙʫʪʢʦʤ, 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷʤ ʽ ʟʙʝʨʽʛʘʥʥʷʤ ʥʘʬʪʦʛʘʟʦʚʦʾ ʩʠʨʦʚʠʥʠ [1]. ɼʦʩʷʛʥʫʪʠ ʧʦʩʪʘʚʣʝʥʦʛʦ 

ʟʘʚʜʘʥʥʷ ʤʦʞʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ: ʚʠʚʯʝʥʥʷ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʩʧʦʨʫʜʞʝʥʥʷ 

ʥʦʚʠʭ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʽʩʥʫʶʯʠʭ ʦʙôʻʢʪʽʚ ʚʢʘʟʘʥʦʛʦ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ; 

ʨʦʟʨʦʙʢʠ, ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʽ ʥʘ ʧʽʜʩʪʘʚʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʱʦʜʦ ʣʽʪʦʣʦʛʽʯʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʘʡʜʘʥʯʠʢʫ ʧʨʦʚʘʜʞʝʥʥʷ ʨʦʙʽʪ, ʟʘʭʦʜʽʚ ʟ ʽʥʞʝʥʝʨʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʪʝʨʠʪʦʨʽʡ; ʤʦʥʽʪʦʨʠʥʛʫ ʜʽʷʣʴʥʦʩʪʽ ʽ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ 

ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʮʠʢʣʫ ʚʠʜʦʙʫʚʘʥʥʷ ʢʦʨʠʩʥʦʾ ʢʦʧʘʣʠʥʠ; ʥʘʜʘʥʥʷ 

ʢʦʥʢʨʝʪʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʚʽʜʥʦʩʥʦ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʥʘʜʽʡʥʦʩʪʽ ʽ ʙʝʟʧʝʢʠ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʟʥʘʯʝʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ʇʨʦʚʝʜʝʥʥʷ ʦʙôʻʢʪʠʚʥʠʭ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʪʘ ʛʝʦʪʝʭʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʧʦʚʠʥʥʦ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʚʠʢʣʶʯʥʦ ʥʘ ʧʽʜʩʪʘʚʽ ʽ ʚ ʧʦʚʥʽʡ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʽʩʥʫʶʯʠʭ 

(ʟʘʪʚʝʨʜʞʝʥʠʭ ɼʉʊ) ʤʝʪʦʜʠʢ [2]. ɺʽʜ ʾʭ ʪʦʯʥʦʛʦ ʚʠʙʦʨʫ ʽ ʟʤʽʩʪʦʚʥʦʛʦ ʥʘʧʦʚʥʝʥʥʷ 

ʟʘʣʝʞʠʪʴ ʧʨʘʚʠʣʴʥʽʩʪʴ ʽ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʜʽʡʩʥʦʩʪʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʽʣʷʥʢʠ ʜʣʷ 

ʙʫʜʽʚʥʠʮʪʚʘ, ʘ ʪʘʢʦʞ ʨʦʟʨʘʭʫʥʢʽʚ ʨʝʞʠʤʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʟʘʭʠʩʪʫ ʧʨʦʤʠʩʣʦʚʠʭ ʦʙôʻʢʪʽʚ 

ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʠʭ ʛʝʦʜʠʥʘʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. 

ɺ ʮʽʣʦʤʫ, ʢʦʣʦ ʟʘʜʘʯ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘʜʟʚʠʯʘʡʥʦ ʚʝʣʠʢʝ ʽ 

ʫʢʨʫʧʥʝʥʦ ʡʦʛʦ ʤʦʞʥʘ ʦʢʨʝʩʣʠʪʠ ʥʘʩʪʫʧʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ: ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʙʫʜʽʚʥʠʮʪʚʘ, ʨʘʮʽʦʥʘʣʽʟʘʮʽʷ ʝʢʩʧʣʫʘʪʘʮʽʾ ʨʦʜʦʚʠʱ ʢʦʨʠʩʥʠʭ 

ʢʦʧʘʣʠʥ, ʝʢʦʣʦʛʽʯʥʘ ʦʮʽʥʢʘ ʧʨʦʚʘʜʞʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ, ʟʜʽʡʩʥʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʽʥʞʝʥʝʨʥʠʭ ʟʘʭʦʜʽʚ ʟ ʧʽʜʛʦʪʦʚʢʠ ʪʝʨʠʪʦʨʽʡ [3]. 

ʊʠʧʦʚʦʶ ʧʨʦʛʨʘʤʦʶ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʚʠʚʯʝʥʥʷ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ, ʩʢʣʘʜʫ, ʫʤʦʚ ʟʘʣʷʛʘʥʥʷ, ʧʦʭʦʜʞʝʥʥʷ, ʚʽʢʫ, ʧʦʪʫʞʥʦʩʪʽ, ʽʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʪʘ ʧʽʜʟʝʤʥʠʭ ʚʦʜ, ʪʘ, ʦʢʨʽʤ ʟʘʟʥʘʯʝʥʦʛʦ, 

ʥʘʧʨʘʚʣʝʥʦʩʪʽ ʩʫʯʘʩʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʽ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ [4]. 

ʇʨʦʚʝʜʝʥʥʷ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʚʠʥʥʦ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ 

ʦʜʝʨʞʘʥʥʷʤ ʩʫʚʦʨʦ ʦʙôʻʢʪʠʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʛʝʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ˇʨʫʥʪʽʚ, ʱʦ 

ʩʣʫʛʫʻ ʽʥʩʪʨʫʤʝʥʪʘʨʽʻʤ ʜʣʷ ʦʮʽʥʢʠ ʤʽʩʮʷ ʙʫʜʽʚʥʠʮʪʚʘ ʩʧʦʨʫʜʠ, ʚʠʙʦʨʫ ʽ ʨʦʟʨʘʭʫʥʢʽʚ ʾʾ 

ʢʦʥʩʪʨʫʢʮʽʾ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʝʞʠʤʫ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʤʦʞʣʠʚʽʩʪʴ ʢʽʣʴʢʽʩʥʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʟʘʻʤʦʜʽʾ ʨʽʟʥʦʛʦ ʨʦʜʫ ʩʧʦʨʫʜ ʟ ʩʝʨʝʜʦʚʠʱʝʤ, ʘ 

ʩʘʤʝ: ʚʠʟʥʘʯʘʪʠ ʚʝʣʠʯʠʥʠ ʧʨʦʩʽʜʘʥʴ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ; ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʬʽʣʴʪʨʘʮʽʡʥʽ 

ʚʪʨʘʪʠ ʨʽʜʠʥ ʟ ʢʘʥʘʣʽʚ, ʚʦʜʦʩʭʦʚʠʱ, ʘ ʫ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʷʭ - ʪʨʫʙʦʧʨʦʚʦʜʽʚ, 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʻʤʥʦʩʪʝʡ. 

ɯʩʪʦʪʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʜʦʩʣʽʜʞʝʥʥʷ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʫ ʨʘʤʢʘʭ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʭ 

ʧʨʠʡʦʤʽʚ ʽ ʤʝʪʦʜʽʚ, ʻ ʦʮʽʥʢʘ ʾʭ ʟʜʘʪʥʦʩʪʽ ʧʨʦʪʠʜʽʷʪʠ ʤʝʭʘʥʽʯʥʦʤʫ, ʬʽʟʠʯʥʦʤʫ ʪʘ ʽʥʰʠʤ 

ʚʠʜʘʤ ʚʧʣʠʚʫ. ʇʨʠ ʮʴʦʤʫ ʚʠʟʥʘʯʝʥʥʷ ʚʦʜʦʧʨʦʥʠʢʥʦʩʪʽ ʧʦʨʽʜ, ʾʭ ʟʜʘʪʥʦʩʪʽ ʟʙʝʨʽʛʘʪʠ ʽ, 

ʚʽʜʧʦʚʽʜʥʦ, ʟʤʽʥʶʚʘʪʠ ʩʚʦʾ ʚʣʘʩʪʠʚʦʩʪʽ, ʫ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʚʦʥʠ ʩʪʘʶʪʴ ʦʙôʻʢʪʦʤ 

ʥ̔ʞʝʥʝʨʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʻ ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʟʘʜʘʯ. 

ʇʨʦʮʝʩ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʧʦʨʫʜʞʝʥʥʷ ʪʠʭ ʘʙʦ ʽʥʰʠʭ ʦʙôʻʢʪʽʚ, ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʥʠʟʢʫ 

ʧʦʩʣʽʜʦʚʥʠʭ ʩʪʘʜʽʡ, ʩʧʝʮʠʬʽʯʥʠʭ ʧʽʜ ʯʘʩ ʨʽʟʥʠʭ ʚʠʜʽʚ ʙʫʜʽʚʥʠʮʪʚʘ ʟʘʣʝʞʥʦ ʚʽʜ 



ʉʝʢʮʽʷ 1 ï ʊʝʭʥʦʣʦʛʽʾ ʚʠʜʦʙʫʪʢʫ, ʧʝʨʝʨʦʙʢʠ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ  

ʄʘʪʝʨʽʘʣʠ X ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çʄʦʣʦʜʴ: ʥʘʫʢʘ ʪʘ ʽʥʥʦʚʘʮʽʾè 
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ʩʢʣʘʜʥʦʩʪʽ ʩʧʦʨʫʜʞʝʥʥʷ ʽ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʜ ʯʘʩ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʠʧʦʚʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ: ʚʠʙʽʨ ʤʽʩʮʷ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ; ʨʦʟʨʦʙʢʘ ʧʨʠʥʮʠʧʦʚʠʭ ʚʠʤʦʛ ʽ ʤʝʪʦʜʽʚ ʨʦʙʽʪ 

ʷʢ ʧʽʜ ʯʘʩ ʟʚʝʜʝʥʥʷ ʩʧʦʨʫʜ, ʪʘʢ ʽ ʧʽʜ ʯʘʩ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʾ; ʚʠʟʥʘʯʝʥʥʷ ʟʘʭʦʜʽʚ ʱʦʜʦ 

ʧʦʢʨʘʱʝʥʥʷ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʩʮʝʚʦʩʪʽ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ 

ʟʘʟʥʘʯʝʥʠʭ ʧʠʪʘʥʴ ʧʨʦʚʦʜʷʪʴʩʷ ʥʘʩʪʫʧʥʽ ʨʦʙʦʪʠ: ʚʠʚʯʝʥʥʷ ʨʘʡʦʥʫ ʧʨʦʝʢʪʦʚʘʥʠʭ ʨʦʙʽʪ 

ʟʘ ʘʨʭʽʚʥʠʤʠ, ʬʦʥʜʦʚʠʤʠ ʪʘ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʞʝʨʝʣʘʤʠ; ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʘ ʟʡʦʤʢʘ, 

ʙʫʨʦʚʽ ʡ ʛʽʨʥʠʯʦʨʦʟʚʽʜʫʚʘʣʴʥʽ ʨʦʙʦʪʠ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʛʝʦʬʽʟʠʯʥʠʤʠ, ʣʘʥʜʰʘʬʪʥʦ-

ʛʝʦʣʦʛʽʯʥʠʤʠ, ʨʘʜʽʘʮʽʡʥʠʤʠ ʪʘ ʽʥʰʠʤʠ ʤʝʪʦʜʘʤʠ ʜʦʩʣʽʜʞʝʥʴ [5]. 

ɺʘʞʣʠʚʠʤ ʧʫʥʢʪʦʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʙʫʜʽʚʥʠʮʪʚʘ ʽ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʧʨʦʤʠʩʣʦʚʠʭ ʦʙôʻʢʪʽʚ ʻ ʨʦʟʨʦʙʢʘ ʟʘʭʦʜʽʚ, ʥʘ ʧʽʜʩʪʘʚʽ ʚʠʯʝʨʧʥʠʭ ʜʘʥʠʭ ʽʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʛʽʨʩʴʢʦʛʦ ʤʘʩʠʚʫ, ʽʟ ʩʧʝʮʽʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʪʝʨʠʪʦʨʽʡ ʰʣʷʭʦʤ 

ʧʦʢʨʘʱʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʽʚ ʥʘ ʤʽʩʮʽ ʾʭ ʟʘʣʷʛʘʥʥʷ ʘʙʦ ʧʽʜʩʠʣʝʥʥʷ ʟʘ ʨʘʭʫʥʦʢ 

ʚʣʘʰʪʫʚʘʥʥʷ ʚ ʥʠʭ ʥʝʩʫʯʠʭ ʘʙʦ ʜʨʝʥʫʶʯʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ [6]. 

ɿ ʤʝʪʦʶ ʧʦʢʨʘʱʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʽʚ ʥʘ ʤʽʩʮʽ ʾʭ ʟʘʣʷʛʘʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʫɦ ʽʣʴʥʝʥʥʷ ʤʝʭʘʥʽʯʥʝ (ʧʦʚʝʨʭʥʝʚʝ ʽ ʛʣʠʙʠʥʥʝ) ʘʙʦ ʬʽʟʠʯʥʝ, ʟʘʢʨʽʧʣʝʥʥʷ ʬʽʟʠʯʥʝ ʘʙʦ 

ʭʽʤʽʯʥʝ. ʇʦʚʝʨʭʥʝʚʝ (ʧʦʰʘʨʦʚʝ) ʤʝʭʘʥʽʯʥʝ ʫʱʽʣʴʥʝʥʥʷ ʚʠʢʦʥʫʶʪʴ ʪʨʘʤʙʫʚʘʥʥʷʤ, 

ʫʢʦʯʫʚʘʥʥʷʤ, ʚʽʙʨʦʫʢʦʯʫʚʘʥʥʷʤ ʘʙʦ ʧʦʻʜʥʘʥʥʷʤ ʫʢʘʟʘʥʠʭ ʩʧʦʩʦʙʽʚ. ɻʣʠʙʠʥʥʦʛʦ 

ʫʱʽʣʴʥʝʥʥʷ ʜʦʩʷʛʘʶʪʴ ʘʨʤʫʚʘʥʥʷʤ ʪʦʚʱʽ ʩʣʘʙʢʠʭ ʘʙʦ ʧʨʦʩʽʜʥʠʭ ˇʨʫʥʪʽʚ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ˇʨʫʥʪʦʚʠʭ ʧʘʣʴ, ʫ ʪ. ʯ. ʫ ʩʚʝʨʜʣʦʚʠʥʘʭ. 

ʌʽʟʠʯʥʝ ʫʱʽʣʴʥʝʥʥʷ (ʟʘʢʨʽʧʣʝʥʥʷ) ˇʨʫʥʪʽʚ ʜʦʩʷʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷʤ ʨʽʚʥʷ ʧʽʜʟʝʤʥʠʭ 

ʚʦʜ, ʟʘ ʨʘʭʫʥʦʢ ʯʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʘʤʦʫʱʽʣʴʥʝʥʥʷ ˇʨʫʥʪʽʚ; ʚʧʣʠʚʦʤ ʬʽʟʠʯʥʠʭ ʧʦʣʽʚ ʧʨʠ 

ʥʘʢʣʘʜʘʥʥʽ ʥʘ ˇʨʫʥʪʦʚʠʡ ʤʘʩʠʚ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ, ʱʦ ʚʠʢʣʠʢʘʻ ʝʣʝʢʪʨʦʦʩʤʦʩ; 

ʥʘʢʣʘʜʘʥʥʷʤ ʪʝʧʣʦʚʦʛʦ ʧʦʣʷ, ʷʢʝ ʚʠʢʣʠʢʘʻ ʪʝʨʤʦʟʘʢʨʽʧʣʝʥʥʷ [7]. ʍʽʤʽʯʥʝ ʟʘʢʨʽʧʣʝʥʥʷ 

ˇʨʫʥʪʽʚ ʜʦʩʷʛʘʶʪʴ ʥʘʛʥʽʪʘʥʥʷʤ ʫ ʧʦʨʠ ˇʨʫʥʪʫ ʮʝʤʝʥʪʥʠʭ: ʨʦʟʯʠʥʽʚ (ʮʝʤʝʥʪʘʮʽʷ), ʙʽʪʫʤʽʚ 

(ʙʽʪʫʤʽʟʘʮʽʷ), ʩʠʣʽʢʘʪʥʠʭ ʨʦʟʯʠʥʽʚ (ʩʠʣʽʢʘʪʠʟʘʮʽʷ), ʩʠʥʪʝʪʠʯʥʠʭ ʩʤʦʣ (ʩʤʦʣʽʟʘʮʽʷ), ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʤʽʮʥʦʩʪʽ ʪʘ ʚʦʜʦʥʝʧʨʦʥʠʢʥʦʩʪʽ ˇʨʫʥʪʽʚ [8]. 

ɼʣʷ ʧʽʜʩʠʣʝʥʥʷ ˇʨʫʥʪʦʚʠʭ ʦʩʥʦʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʘʢʽ ʽʥʞʝʥʝʨʥʽ ʟʘʭʦʜʠ: ʟʘʤʽʥʘ 

ʩʣʘʙʢʠʭ ʰʘʨʽʚ ˇʨʫʥʪʘʤʠ ʟ ʙʽʣʴʰ ʚʠʩʦʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʤʽʮʥʦʩʪʽ ʪʘ 

ʜʝʬʦʨʤʘʪʠʚʥʦʩʪʽ; ʜʨʝʥʫʚʘʥʥʷ ʚʦʜʦʥʘʩʠʯʝʥʠʭ ˇʨʫʥʪʽʚ ʜʨʝʥʘʤʠ ʟ ʧʨʠʨʦʜʥʠʭ (ʰʪʫʯʥʠʭ) 

ʤʘʪʝʨʽʘʣʽʚ; ʦʙʪʠʩʥʝʥʥʷ ʦʩʥʦʚ ʪʠʤʯʘʩʦʚʠʤʠ ʥʘʩʠʧʘʤʠ, ʫ ʪ.ʯ. ʟ ʫʣʘʰʪʫʚʘʥʥʷʤ 

ʚʦʜʦʚʽʜʚʽʜʥʠʭ ʜʨʝʥ; ʟʤʽʰʫʚʘʥʥʷ ʩʣʘʙʢʠʭ ˇʨʫʥʪʽʚ ʽʟ ʮʝʤʝʥʪʥʠʤʠ ʘʙʦ ʽʥʰʠʤʠ 

ʩʢʨʽʧʣʶʶʯʠʤʠ ʨʦʟʯʠʥʘʤʠ; ʘʨʤʫʚʘʥʥʷ ˇʨʫʥʪʦʚʠʭ ʤʘʩʠʚʽʚ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ; ʦʢʦʥʪʫʨʝʥʥʷ ʦʩʥʦʚ ʧʦʩʪʽʡʥʠʤʠ ʰʧʫʥʪʦʚʠʤʠ ʘʙʦ ʧʘʣʴʦʚʠʤʠ ʩʪʽʥʘʤʠ. 
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ʉʝʢʮʽʷ 1 ï ʊʝʭʥʦʣʦʛʽʾ ʚʠʜʦʙʫʪʢʫ, ʧʝʨʝʨʦʙʢʠ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ  

ʄʘʪʝʨʽʘʣʠ X ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çʄʦʣʦʜʴ: ʥʘʫʢʘ ʪʘ ʽʥʥʦʚʘʮʽʾè 

36 

ʃʦʩʴ ɼ. ɼ., ʩʪʫʜʝʥʪʢʘ ʛʨʫʧʠ 185-20-1  

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɼʤʠʪʨʫʢ ʆ.ʆ., ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʥʘʬʪʦʛʘʟʦʚʦʾ 

ʽʥʞʝʥʝʨʽʾ ʪʘ ʙʫʨʽʥʥʷ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ "ɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ", ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ)  

 

ɹɯʆɻɸɿʆɺɯ ʊɽʍʅʆʃʆɻɯɰ 

 

ʑʦʨʽʯʥʦ ʫ ʩʚʽʪʽ ʫʪʚʦʨʶʻʪʴʩʷ ʚʝʣʠʯʝʟʥʘ ʢʽʣʴʢʽʩʪʴ ʦʨʛʘʥʽʯʥʠʭ ʚʽʜʭʦʜʽʚ ʧʦʙʫʪʦʚʦʛʦ, 

ʢʦʤʝʨʮʽʡʥʦʛʦ, ʧʨʦʤʠʩʣʦʚʦʛʦ ʪʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴ 

ʩʦʙʦʶ ʚʢʨʘʡ ʥʝʩʪʘʙʽʣʴʥʫ ʽ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʫ ʩʫʤʽʰ ʧʘʧʝʨʫ, ʢʘʨʪʦʥʫ, ʭʘʨʯʦʚʠʭ ʚʽʜʭʦʜʽʚ, 

ʧʣʘʩʪʤʘʩʠ, ʛʫʤʠ, ʩʢʣʘ, ʙʫʜʽʚʝʣʴʥʦʛʦ ʩʤʽʪʪʷ, ʤʝʪʘʣʽʚ ʪʘ ʽʥ. ʊʽʣʴʢʠ ʚ ʤʽʩʪʘʭ ʫʪʚʦʨʶʻʪʴʩʷ 

400 -450 ʤʣʥ. ʪʦʥʥ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ (ʊʇɺ), ʧʨʠʯʦʤʫ ʥʘ ʦʜʥʦʛʦ ʤʝʰʢʘʥʮʷ ʚ 

ʩʝʨʝʜʥʴʦʤʫ ʧʨʠʧʘʜʘʻ 250-700 ʢʛ/ʨʽʢ. ʂʽʣʴʢʽʩʪʴ ʊʇɺ ʱʦʨʽʯʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘ 3-6%, ʱʦ 

ʽʩʪʦʪʥʦ ʧʝʨʝʚʠʱʫʻ ʰʚʠʜʢʽʩʪʴ ʧʨʠʨʦʩʪʫ ʥʘʩʝʣʝʥʥʷ ɿʝʤʣʽ. 

ʋ ʐʚʝʮʽʾ ʧʦʯʘʣʠ ʨʦʟʚʠʚʘʪʠ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʷʢʘ ʜʘʻ ʟʤʦʛʫ ʟʘʧʨʘʚʣʷʪʠ ʘʚʪʦʙʫʩʠ ʡ 

ʣʝʛʢʦʚʽ ʘʚʪʦʤʦʙʽʣʽ ʟʨʽʜʞʝʥʠʤ ʙʽʦʛʘʟʦʤ, ʷʢʠʡ ʟʘʟʜʘʣʝʛʽʜʴ ʟʙʘʛʘʯʝʥʦ ʜʦ ʷʢʦʩʪʽ 

ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ. ʋ ʰʚʝʮʴʢʦʤʫ ʤʽʩʪʽ ʉʪʦʢʛʦʣʴʤʽ, ʚ ʤʽʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʙʽʦʛʘʟ 

ʚʠʨʦʙʣʷʻʪʴʩʷ ʥʘ ʪʨʴʦʭ ʟʘʚʦʜʘʭ ʟ ʦʯʠʱʝʥʥʷ ʽ ʧʝʨʝʨʦʙʢʠ ʩʪʦʢʽʚ ʤʽʩʴʢʦʾ ʢʘʥʘʣʽʟʘʮʽʾ. 

ɿʘʛʘʣʴʥʠʡ ʦʙôʻʤ ʚʠʨʦʙʥʠʮʪʚʘ ʧʝʨʝʚʠʱʫʻ 4,5 ʤʣʥ. ʤį ʛʘʟʫ ʚ ʨʽʢ, ʱʦ ʜʦʟʚʦʣʠʣʦ 

ʦʨʛʘʥʽʟʫʚʘʪʠ ʤʝʨʝʞʫ ʟʘʧʨʘʚʦʢ ʽ ʧʝʨʝʚʝʩʪʠ ʥʘ ʙʽʦʛʘʟ ʙʣʠʟʴʢʦ 3000 ʘʚʪʦʤʦʙʽʣʽʚ.  

 
ʈʠʩʫʥʦʢ 1 ï ʄʦʨʬʦʣʦʛʽʯʥʠʡ ʩʢʣʘʜ ʊɹʆ 

 

ʊʘʢʠʤ ʯʠʥʦʤ ʦʜʥʦʯʘʩʥʦ ʙʫʣʘ ʩʢʦʨʦʯʝʥʘ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʟʘʨʫʙʽʞʥʠʭ 

ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʥʘʬʪʠ ʽ ʛʘʟʫ ʪʘ ʚʠʨʽʰʝʥʘ ʧʨʦʙʣʝʤʘ ʫʪʠʣʽʟʘʮʽʾ ʤʽʩʴʢʠʭ ʩʪʦʢʽʚ. ɼʦ 2023 

ʨʦʢʫ ʐʚʝʮʽʷ ʧʣʘʥʫʻ ʟʜʦʙʫʪʠ ʥʝʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʽʤʧʦʨʪʫ ʥʘʬʪʠ ʽ ʛʘʟʫ, ʧʦʚʥʽʩʪʶ 

ʧʝʨʝʡʰʦʚʰʠ ʥʘ ʨʽʟʥʽ ʚʠʜʠ ʙʽʦʧʘʣʠʚʘ ʽ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ. ʋ ɭʉ ʱʦʨʽʯʥʠʡ 

ʧʨʠʨʽʩʪ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʛʘʟʫ ʩʪʘʥʦʚʠʪʴ 6,4%, ʘ ʚ ɯʩʧʘʥʽʾ ʚ 2019 ʨʦʮʽ ʚʽʥ ʩʪʘʥʦʚʠʚ ʮʽʣʠʭ 

25,4%. 95% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʛʘʟʫ ʚ ʢʨʘʾʥʘʭ ɭʚʨʦʩʦʶʟʫ ʦʪʨʠʤʫʶʪʴ ʟ 

ʧʨʦʤʠʩʣʦʚʠʭ ʽ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ.  

ɹʽʦʛʘʟ ʥʘ 2/3 ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʤʝʪʘʥʫ, ʱʦ ʩʪʘʥʦʚʠʪʴ ʦʩʥʦʚʫ ʛʘʟʫ, ʡʦʛʦ ʝʥʝʨʛʝʪʠʯʥʘ 

ʮʽʥʥʽʩʪʴ (ʧʠʪʦʤʘ ʪʝʧʣʦʪʘ ʟʛʦʨʷʥʥʷ) ʩʪʘʥʦʚʠʪʴ 60ï70% ʝʥʝʨʛʝʪʠʯʥʦʾ ʮʽʥʥʦʩʪʽ ʛʘʟʫ, ʘʙʦ 

ʙʣʠʟʴʢʦ 7000 ʢʢʘʣ ʥʘ ʤ3. 1ʤ3 ʙʽʦʛʘʟʫ ʪʘʢʦʞ ʝʢʚʽʚʘʣʝʥʪʥʠʡ 0,7 ʢʛ ʤʘʟʫʪʫ ʪʘ 1,5 ʢʛ ʜʨʦʚ. 

ɹʽʦʛʘʟ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʷʢ ʧʘʣʴʥʝ ʚ ʅʽʤʝʯʯʠʥʽ, ɼʘʥʽʾ, ʂʠʪʘʾ, ʉʐɸ ʪʘ ʽʥʰʠʭ 

ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ. ɺʽʥ ʧʦʜʘʻʪʴʩʷ ʚ ʛʘʟʦʨʦʟʧʦʜʽʣʴʥʽ ʤʝʨʝʞʽ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ 

ʧʦʙʫʪʦʚʠʭ ʮʽʣʷʭ ʪʘ ʫ ʛʨʦʤʘʜʩʴʢʦʤʫ ʪʨʘʥʩʧʦʨʪʽ.  
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ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʠʭ ʩʧʦʩʦʙʽʚ ʧʝʨʝʨʦʙʢʠ 

ʦʨʛʘʥʽʯʥʠʭ ʚʽʜʭʦʜʽʚ ʟʘʣʠʰʘʶʪʴʩʷ ʙʽʦʛʘʟʦʚʽ ʪʝʭʥʦʣʦʛʽʾ, ʚ ʷʢʠʭ ʨʝʘʣʽʟʫʻʪʴʩʷ 

ʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʧʨʦʮʝʩ ʘʥʘʝʨʦʙʥʦʛʦ ʟʙʨʦʜʞʫʚʘʥʥʷ.  

ɹʽʦʛʘʟʦʚʘ ʫʩʪʘʥʦʚʢʘ - ʧʨʠʩʪʨʽʡ, ʱʦ ʟʜʽʡʩʥʶʻ ʧʝʨʝʨʦʙʢʫ ʦʨʛʘʥʽʯʥʠʭ ʚʽʜʭʦʜʽʚ ʫ 

ʙʽʦʛʘʟ ʪʘ ʦʨʛʘʥʽʯʥʽ ʜʦʙʨʠʚʘ. ɹʽʦʛʘʟʦʚʘ ʩʪʘʥʮʽʷ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʢʦʤʧʣʝʢʩ ʽʥʞʝʥʝʨʥʠʭ 

ʩʧʦʨʫʜ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʩʠʨʦʚʠʥʠ, ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʛʘʟʫ ʪʘ 

ʜʦʙʨʠʚ, ʦʯʠʱʝʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʙʽʦʛʘʟʫ, ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʪʘ ʪʝʧʣʘ. 

 

 
ʈʠʩʫʥʦʢ 2 ï ʉʭʝʤʘ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʛʘʟʫ 

 

ɽʢʦʣʦʛʽʯʥʠʡ ʝʬʝʢʪ ʙʽʦʛʘʟʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʟʘʧʦʙʽʛʘʥʥʽ 

ʧʦʪʨʘʧʣʷʥʥʶ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʫ, ˇʨʫʥʪʠ ʪʘ ʧʽʜʟʝʤʥʽ ʚʦʜʠ. ʋʪʚʦʨʝʥʥʷ, 

ʥʘʢʦʧʠʯʝʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʪʚʝʨʜʠʭ ʪʘ ʨʽʜʢʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʢʦʤʫʥʘʣʴʥʦʛʦ ʩʝʢʪʦʨʫ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʟʙʽʣʴʰʝʥʥʷ 

ʨʠʟʠʢʫ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ. ʅʘʩʘʤʧʝʨʝʜ ʮʝ ʧʦʚ'ʷʟʘʥʦ ʟ ʚʠʢʠʜʘʤʠ ʤʝʪʘʥʫ, ʱʦ 

ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʙʽʦʣʦʛʽʯʥʦʛʦ ʨʦʟʢʣʘʜʘʥʥʷ ʚʽʜʭʦʜʽʚ ʽ ʻ, ʢʨʽʤ ʫʩʴʦʛʦ ʽʥʰʦʛʦ, 

ʩʠʣʴʥʠʤ ʧʘʨʥʠʢʦʚʠʤ ʛʘʟʦʤ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʛʘʟʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʚ ʷʢʠʭ ʨʝʘʣʽʟʫʻʪʴʩʷ ʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʧʨʦʮʝʩ 

ʘʥʘʝʨʦʙʥʦʛʦ ʟʙʨʦʜʞʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʩʠʩʪʝʤ ʟʙʦʨʫ ʙʽʦʛʘʟʫ ʥʘ ʧʦʣʽʛʦʥʘʭ ʊʇɺ ʽʩʪʦʪʥʦ 

ʟʥʠʞʫʻ ʚʠʢʠʜʠ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʚ ʘʪʤʦʩʬʝʨʫ, ʧʦʪʨʘʧʣʷʥʥʷ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʫ 

ˇʨʫʥʪʠ ʪʘ ʧʽʜʟʝʤʥʽ ʚʦʜʠ. ʉʣʽʜ ʪʘʢʦʞ ʚʽʜʟʥʘʯʠʪʠ ʧʨʦʙʣʝʤʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʧʦʰʠʨʝʥʥʷʤ 

ʥʝʧʨʠʻʤʥʠʭ ʟʘʧʘʭʽʚ ʪʘ ʟʘʛʦʨʘʥʥʷ ʤʝʪʘʥʫ ʥʘ ʟʚʘʣʠʱʘʭ ʽ ʧʦʣʽʛʦʥʘʭ ʊʇɺ ʟ ʫʪʚʦʨʝʥʥʷʤ 

ʜʽʦʢʩʠʥʽʚ ʪʘ ʬʫʨʘʥʽʚ. 

ɽʥʝʨʛʝʪʠʯʥʠʡ ʘʩʧʝʢʪ ʧʝʨʝʚʘʛʠ ʙʽʦʛʘʟʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʩʪʘʙʽʣʴʥʦʩʪʽ 

ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʟ ʙʽʦʛʘʟʫ ʧʨʦʪʷʛʦʤ ʨʦʢʫ, ʱʦ ʻ ʜʫʞʝ ʘʢʪʫʘʣʴʥʠʤ ʧʠʪʘʥʥʷʤ 

ʩʴʦʛʦʜʝʥʥʷ, ʜʦʟʚʦʣʷʻ ʧʦʢʨʠʚʘʪʠ ʧʽʢʦʚʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʤʝʨʝʞʽ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʡ ʫ ʨʘʟʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʩʪʘʙʽʣʴʥʠʭ ʚʠʜʽʚ ɺɼɽ (ʚʽʜʥʦʚʣʶʚʘʣʴʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ), ʥʘʧʨʠʢʣʘʜ, 

ʩʦʥʷʯʥʠʭ ʪʘ ʚʽʪʨʦʚʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ. ʉʧʦʩʦʙʠ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʛʘʟʫ 

ʧʨʘʢʪʠʯʥʦ ʫʥʽʚʝʨʩʘʣʴʥʽ. ɹʽʦʛʘʟ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʝʣʝʢʪʨʠʯʥʦʾ ʪʘ/ʘʙʦ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʟʘ ʤʽʩʮʝʤ ʡʦʛʦ ʫʪʚʦʨʝʥʥʷ, ʪʘʢ ʷʢ ʤʦʪʦʨʥʝ ʧʘʣʠʚʦ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ 
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ʇʦʙʽʜʠʥʩʴʢʠʡ ɼ.ɯ. ʩʪʫʜʝʥʪ ʛʨ. 185ʤ-22-1 

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

ʽʥʞʝʥʝʨʽʾ ʪʘ ʙʫʨʽʥʥʷ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʪʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, 

ʋʢʨʘʾʥʘ) 

 

ʊɽʍʅʆʃʆɻɯʗ ʌʆʈʄʋɺɸʅʅʗ ɯɿʆʃʗʎɯʁʅʆɰ ʆɹʆʃʆʅʂʀ ɿɸʉʅʆɺɸʅʆɰ ʅɸ 

ɿʄɯʅɯ ɸɻʈɽɻɸʊʅʆɻʆ ʉʊɸʅʋ ʈʆɿɼʈʆɹʃɽʅʆɰ ɻɯʈʉʔʂʆɰ ʇʆʈʆɼʀ 
 

ʋ ʥʘʰ ʯʘʩ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʪʝʭʥʦʣʦʛʽʡ ʽʟʦʣʷʮʽʾ ʧʦʛʣʠʥʘʶʯʠʭ ʛʦʨʠʟʦʥʪʽʚ 

ʟʘʩʥʦʚʘʥʽ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʘʤʧʦʥʘʞʥʠʭ ʨʦʟʯʠʥʽʚ, ʷʢʽ ʩʭʠʣʴʥʽ ʜʦ ʨʦʟʙʘʚʣʝʥʥʷ ʚʦʜʦʶ. 

ʏʝʨʝʟ ʥʝʤʠʥʫʯʽʩʪʴ ʢʦʥʪʘʢʪʫ ʪʘʤʧʦʥʘʞʥʦʛʦ ʨʦʟʯʠʥʫ ʟ ʚʦʜʦʶ ʚ ʩʚʝʨʜʣʦʚʠʥʽ ʽ ʧʣʘʩʪʽ, ʫ 

ʨʦʟʯʠʥʘ ʟʥʘʯʥʦ ʧʦʛʽʨʰʫʶʪʴʩʷ ʪʘʤʧʦʥʘʞʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʚʽʥ ʩʪʘʻ ʩʭʠʣʴʥʠʤ ʜʦ 

ʨʦʟʪʽʢʘʥʥʷ ʚ ʢʘʥʘʣʘʭ ʧʦʛʣʠʥʘʥʥʷ ʥʘ ʟʥʘʯʥʽ ʚʽʜʩʪʘʥʽ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʧʦʚʪʦʨʥʠʭ ʦʧʝʨʘʮʽʡ ʟ ʽʟʦʣʷʮʽʾ ʧʦʛʣʠʥʘʶʯʠʭ ʛʦʨʠʟʦʥʪʽʚ,  ʚʝʣʠʢʦʾ ʧʝʨʝʚʠʪʨʘʪʠ 

ʪʘʤʧʦʥʘʞʥʠʭ ʩʫʤʽʰʝʡ, ʧʨʘʮʽ ʽ ʯʘʩʫ [1,2]. 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʚʠʨʽʰʠʪʠ ʜʘʥʽ ʧʨʦʙʣʝʤʠ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʧʦʰʫʢ ʥʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʟʦʚʩʽʤ ʽʥʰʠʭ ʤʝʪʦʜʘʭ ʽʟʦʣʷʮʽʾ ʧʦʛʣʠʥʘʶʯʠʭ ʛʦʨʠʟʦʥʪʽʚ, ʥʝ 

ʯʫʪʣʠʚʠʭ ʜʦ ʨʦʟʙʘʚʣʝʥʥʷ ʚʦʜʦʶ. ɼʦ ʪʘʢʦʛʦ ʤʦʞʫʪʴ ʙʫʪʠ ʚʽʜʥʝʩʝʥʽ ʤʝʪʦʜʠ ʩʪʚʦʨʝʥʥʷ 

ʽʟʦʣʷʮʽʡʥʦʾ ʦʙʦʣʦʥʢʠ, ʱʦ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʟʤʽʥʽ ʘʛʨʝʛʘʪʥʦʛʦ ʩʪʘʥʫ ʛʽʨʩʴʢʦʾ ʧʦʨʦʜʠ, ʱʦ 

ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʶʚʘʪʠ ʥʘʚʢʦʣʦ ʩʚʝʨʜʣʦʚʠʥʠ ʤʘʣʦʦʙ'ʻʤʥʫ, ʘʣʝ ʜʦʩʠʪʴ ʤʽʮʥʫ ʪʘ 

ʥʝʧʨʦʥʠʢʥʫ ʽʟʦʣʷʮʽʡʥʫ ʦʙʦʣʦʥʢʫ [3,4]. ʊʦʤʫ ʘʢʪʫʘʣʴʥʠʤ ʻ ʟʘʚʜʘʥʥʷ ʧʦʰʫʢʫ 

ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽʟʦʣʷʮʽʾ ʧʦʛʣʠʥʘʶʯʠʭ ʛʦʨʠʟʦʥʪʽʚ, ʟʘʩʥʦʚʘʥʦʾ ʥʘ ʟʤʽʥʽ 

ʘʛʨʝʛʘʪʥʦʛʦ ʩʪʘʥʫ ʛʽʨʩʴʢʦʾ ʧʦʨʦʜʠ. 

 ɺ ʟʚôʷʟʢʫ ʟ ʮʠʤ, ʤʝʪʦʶ ʮʽʻʾ ʨʦʙʦʪʠ ʻ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʦʩʠʪʴ ʥʦʚʦʾ ʪʝʭʥʦʣʦʛʽʾ 

ʬʦʨʤʫʚʘʥʥʷ ʽʟʦʣʷʮʽʡʥʦʾ ʦʙʦʣʦʥʢʠ ʚ ʩʪʦʚʙʫʨʽ ʩʚʝʨʜʣʦʚʠʥʠ, ʟʘʩʥʦʚʘʥʦʾ ʥʘ ʟʤʽʥʽ 

ʘʛʨʝʛʘʪʥʦʛʦ ʩʪʘʥʫ ʨʦʟʜʨʦʙʣʝʥʦʾ ʧʦʨʦʜʠ.  

 ɼʣʷ ʬʦʨʤʫʚʘʥʥʷ ʽʟʦʣʷʮʽʡʥʦʾ ʦʙʦʣʦʥʢʠ ʚ ʩʚʝʨʜʣʦʚʠʥʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʠʡ ʚʠʙʽʡʥʠʡ ʥʘʛʨʽʚʘʣʴʥʠʡ ʩʥʘʨʷʜ ʪʘ ʧʝʚʥʘ ʨʦʟʜʨʦʙʣʝʥʘ ʛʽʨʩʴʢʘ 

ʧʦʨʦʜʘ.  

ʊʝʭʥʦʣʦʛʽʷ ʧʦʣʷʛʘʻ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚ ʷʢʦʩʪʽ ʪʘʤʧʦʥʘʞʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʨʦʟʜʨʦʙʣʝʥʦʾ ʛʽʨʩʴʢʦʾ ʧʦʨʦʜʠ, ʦʪʨʠʤʘʥʦʾ ʷʢ ʧʦʙʽʯʥʠʡ ʧʨʦʜʫʢʪ ʚ ʧʝʚʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʘʭ, ʥʘʧʨʠʢʣʘʜ ʚʽʜʩʽʚ ʛʨʘʥʽʪʫ, ʫʪʚʦʨʝʥʠʡ ʧʨʠ ʜʨʦʙʣʝʥʥʽ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ. 

ʈʦʟʜʨʦʙʣʝʥʘ ʛʽʨʩʴʢʘ ʧʦʨʦʜʘ ʟʘʩʠʧʘʻʪʴʩʷ ʫ ʩʚʝʨʜʣʦʚʠʥʫ ʪʘ ʟʘ ʨʘʭʫʥʦʢ ʩʠʣ ʪʷʞʽʥʥʷ 

ʜʦʩʪʘʚʣʷʻʪʴʩʷ ʥʘ ʚʠʙʽʡ ʜʦ ʧʦʛʣʠʥʘʶʯʦʛʦ ʛʦʨʠʟʦʥʪʫ ʧʨʦʤʠʚʘʣʴʥʦʾ ʨʽʜʠʥʠ (ʨʠʩ. 1). ʇʽʩʣʷ 

ʮʴʦʛʦ ʥʘ ʚʠʙʽʡ ʜʦʩʪʘʚʣʷʻʪʴʩʷ ʚʠʙʽʡʥʠʡ ʥʘʛʨʽʚʘʣʴʥʠʡ ʩʥʘʨʷʜ ʪʘ ʧʨʠʚʦʜʠʪʴʩʷ ʫ ʜʽʶ.  

ʈʦʟʜʨʦʙʣʝʥʘ ʛʽʨʩʴʢʘ ʧʦʨʦʜʘ ʧʣʘʚʠʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʢʦʥʪʘʢʪʫ ʟ ʥʘʛʨʽʚʘʣʴʥʦʶ ʯʘʩʪʠʥʦʶ 

ʚʠʙʽʡʥʦʛʦ ʩʥʘʨʷʜʘ ʪʘ ʟʘʜʘʚʣʶʻʪʴʩʷ ʚ ʢʘʥʘʣʠ ʧʦʛʣʠʥʘʥʥʷ ʧʽʜ ʯʘʩ ʦʧʫʩʢʘʥʥʷ ʚʠʙʽʡʥʦʛʦ 

ʩʥʘʨʷʜʘ. ɺ ʢʘʥʘʣʘʭ ʧʦʛʣʠʥʘʥʥʷ ʪʘ ʥʘ ʩʪʽʥʢʘʭ ʩʚʝʨʜʣʦʚʠʥʠ ʨʦʟʧʣʘʚ ʦʤʦʥʦʣʽʯʫʻʪʴʩʷ ʪʘ 

ʩʪʚʦʨʶʻ ʥʘʜʽʡʥʫ, ʥʝʧʨʦʥʠʢʥʫ ʦʙʦʣʦʥʢʫ. 



ʉʝʢʮʽʷ 1 ï ʊʝʭʥʦʣʦʛʽʾ ʚʠʜʦʙʫʪʢʫ, ʧʝʨʝʨʦʙʢʠ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ  

ʄʘʪʝʨʽʘʣʠ X ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çʄʦʣʦʜʴ: ʥʘʫʢʘ ʪʘ ʽʥʥʦʚʘʮʽʾè 

40 

 
ʈʠʩʫʥʦʢ 1 ï ʌʦʨʤʫʚʘʥʥʷ ʽʟʦʣʷʮʽʡʥʦʾ ʦʙʦʣʦʥʢʠ: 1 ï ʩʪʽʥʢʠ ʩʚʝʨʜʣʦʚʠʥʠ; 2 ï ʨʽʚʝʥʴ 

ʧʨʦʤʠʚʘʣʴʥʦʾ ʨʽʜʠʥʠ; 3 ï ʢʘʥʘʣʠ ʧʦʛʣʠʥʘʥʥʷ ʧʨʦʤʠʚʘʣʴʥʦʾ ʨʽʜʠʥʠ; 4 ï ʨʦʟʜʨʦʙʣʝʥʘ 

ʛʽʨʩʴʢʘ ʧʦʨʦʜʘ; 5 ï ʚʠʙʽʡʥʠʡ ʩʥʘʨʷʜ; 6 ï ʪʘʤʧʦʥʘʞʥʠʡ ʢʘʤʽʥʴ; 7 ï ʨʦʟʧʣʘʚ ʨʦʟʜʨʦʙʣʝʥʦʾ 

ʛʽʨʩʴʢʦʾ ʧʦʨʦʜʠ; 8 ï ʟʦʥʘ ʧʣʘʚʣʝʥʥʷ ʨʦʟʜʨʦʙʣʝʥʦʾ ʛʽʨʩʴʢʦʾ ʧʦʨʦʜʠ; 9 ï ʧʦʨʦʜʦʨʫʡʥʽʚʥʠʡ 

ʽʥʩʪʨʫʤʝʥʪ 

 

ʇʝʨʝʚʘʛʠ ʪʝʭʥʦʣʦʛʽʾ ʧʦʣʷʛʘʶʪʴ ʫ ʪʦʤʫ, ʱʦ: 

1. ʗʢ ʪʘʤʧʦʥʘʞʥʠʡ ʤʘʪʝʨʽʘʣ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʛʽʨʩʴʢʽ ʧʦʨʦʜʠ, ʨʦʟʧʣʘʚ ʷʢʠʭ 

ʧʨʦʥʠʢʘʶʯʠ ʚ ʢʘʥʘʣʠ ʧʦʛʣʠʥʘʥʥʷ ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ ʪʚʝʨʜʥʝ ʪʘʤ, ʫʪʚʦʨʶʶʯʠ 

ʤʘʣʦʦʙ'ʻʤʥʫ, ʥʘʜʽʡʥʫ ʽʟʦʣʷʮʽʡʥʫ ʦʙʦʣʦʥʢʫ. 

2. ɼʣʷ ʣʽʢʚʽʜʘʮʽʾ ʧʦʛʣʠʥʘʥʥʷ ʧʨʦʤʠʚʘʣʴʥʦʾ ʨʽʜʠʥʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʥʝʜʝʬʽʮʠʪʥʘ ʛʽʨʩʴʢʘ ʧʦʨʦʜʘ, ʷʢʘ ʧʨʠ ʽʥʰʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ ʚʠʩʪʫʧʘʻ ʧʦʙʽʯʥʠʤ 

ʧʨʦʜʫʢʪʦʤ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʢʦʢʩʫʚʘʥʥʽ ʚʫʛʽʣʣʷ ʫʪʚʦʨʶʻʪʴʩʷ ʧʦʙʽʯʥʠʡ ʧʨʦʜʫʢʪ ï ʩʽʨʢʘ. 

ʇʨʠ ʜʨʦʙʣʝʥʥʽ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ï ʚʽʜʩʽʚ ʛʨʘʥʽʪʫ. 

3. ʊʘʤʧʦʥʘʞʥʽ ʤʘʪʝʨʽʘʣʠ ʤʘʶʪʴ ʱʽʣʴʥʽʩʪʴ, ʧʦʨʽʚʥʷʥʥʫ ʽʟ ʱʽʣʴʥʽʩʪʶ ʛʽʨʩʴʢʦʾ 

ʧʦʨʦʜʠ ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʾʭʥʻ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʧʦ ʩʪʦʚʙʫʨʫ 

ʩʚʝʨʜʣʦʚʠʥʠ, ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʟʘʩʦʙʽʚ. 

4. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʮʝʩʫ ʧʣʘʚʣʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʡ 

ʩʧʦʩʽʙ ï ʦʙ'ʻʤʥʝ ʢʦʥʪʘʢʪʥʝ ʧʣʘʚʣʝʥʥʷ. 

 5. ʊʘʤʧʦʥʘʞʥʽ ʤʘʪʝʨʽʘʣʠ ʤʘʶʪʴ ʥʠʟʴʢʫ ʚʘʨʪʽʩʪʴ.  
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ʉʝʢʮʽʷ 1 ï ʊʝʭʥʦʣʦʛʽʾ ʚʠʜʦʙʫʪʢʫ, ʧʝʨʝʨʦʙʢʠ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ  
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ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʍʦʤʝʥʢʦ ɺ.ʃ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʥʘʬʪʦʛʘʟʦʚʦʾ ʽʥʞʝʥʝʨʽʾ 

ʪʘ ʙʫʨʽʥʥʷ  

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ "ɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ", ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ɹʋʈɯʅʅʗ ɺ ɯʅʊɽʈɺɸʃɯ ʇʈʆɼʋʂʊʀɺʅʆɻʆ ʇʃɸʉʊʋ ɿɸ ɼʆʇʆʄʆɻʆʖ 

ɻɯɼʈʆʄʆʅɯʊʆʈʅʀʍ ʈʆɿʐʀʈʖɺɸʏɯɺ 

 

ʈʦʟʰʠʨʝʥʥʷ ʜʽʘʤʝʪʨʫ ʩʚʝʨʜʣʦʚʠʥʠ ʚ ʽʥʪʝʨʚʘʣʽ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʫ ʜʦʟʚʦʣʷʻ 

ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʜʝʙʽʪ ʩʚʝʨʜʣʦʚʠʥʠ. ʋ ʩʪʘʪʪʽ ʥʘʚʝʜʝʥʦ ʢʣʘʩʠʬʽʢʘʮʽʶ ʪʝʭʥʽʯʥʠʭ 

ʟʘʩʦʙʽʚ ʜʣʷ ʨʦʟʰʠʨʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ. ʈʦʟʛʣʷʥʫʪʦ ʤʝʭʘʥʽʟʤ ʨʦʟʰʠʨʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʛʽʜʨʦʤʦʥʽʪʦʨʥʠʭ ʨʦʟʰʠʨʶʚʘʯʽʚ. 

ʆʩʥʦʚʥʽ ʥʝʧʨʦʜʫʢʪʠʚʥʽ ʚʪʨʘʪʠ ʥʘʧʦʨʫ ʚ ʩʠʩʪʝʤʽ ʩʚʝʨʜʣʦʚʠʥʘ-ʧʣʘʩʪ ʧʨʠʧʘʜʘʶʪʴ ʥʘ 

ʥʘʚʢʦʣʦ ʩʚʝʨʜʣʦʚʠʥʫ ʟʦʥʫ, ʷʢʘ ʯʘʩʪʦ ʙʫʚʘʻ ʟʘʢʦʣʴʤʘʪʦʚʘʥʦʶ. ɺ ʦʧʪʠʤʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ 

ʢʦʥʩʪʨʫʢʮʽʷ ʩʚʝʨʜʣʦʚʠʥʠ ʧʦʚʠʥʥʘ ʧʨʠʧʫʩʢʘʪʠ ʚʠʜʘʣʝʥʥʷ ʟʘʢʦʣʴʤʘʪʦʚʘʥʦʾ ʧʦʨʦʜʠ ʟʽ 

ʩʪʦʚʙʫʨʘ, ʫʪʚʦʨʝʥʥʷ ʢʘʚʝʨʥʠ ʟʘʜʘʥʦʛʦ ʧʨʦʬʽʣʶ ʟ ʥʘʩʪʫʧʥʠʤ ʟʘʧʦʚʥʝʥʥʷʤ 

ʚʠʩʦʢʦʧʨʦʥʠʢʥʠʤ ʛʨʘʚʽʻʤ. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʢʘʚʝʨʥʠ ʚ ʩʚʝʨʜʣʦʚʠʥʥʽ ʟʦʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʨʦʟʰʠʨʶʚʘʯʽ. 

ʈʦʟʰʠʨʶʚʘʯʽ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʢʘʚʝʨʥ ʚ ʽʥʪʝʨʚʘʣʽ 

ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ, ʤʦʞʫʪʴ ʤʘʪʠ ʚʠʩʫʚʥʽ ʧʦʨʦʜʦʨʫʡʥʽʚʥʽ ʦʨʛʘʥʠ ʘʙʦ ʥʝ ʤʘʪʠ ʾʭ. 

ʈʦʟʩʫʚʥʽ ʨʦʟʰʠʨʶʚʘʯʽ ʤʘʶʪʴ ʨʽʟʥʽ ʨʦʟʤʽʨʠ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʪʘ ʨʦʙʦʯʦʤʫ ʧʦʣʦʞʝʥʥʽ. ʋ 

ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʧʦʣʦʞʝʥʥʽ ʜʽʘʤʝʪʨ ʢʦʨʧʫʩʫ ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʧʝʨʝʰʢʦʜʥʠʡ ʩʧʫʩʢ 

ʽʥʩʪʨʫʤʝʥʪʫ ʟʘʜʘʥʠʡ ʽʥʪʝʨʚʘʣ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʜʽʘʤʝʪʨʽʚ ʦʙʩʘʜʥʠʭ ʪʨʫʙ ʽ ʙʫʨʽʥʥʷ ʧʽʣʦʪ-

ʩʪʚʦʣʘ. ʇʽʩʣʷ ʩʧʫʩʢʫ ʽʥʩʪʨʫʤʝʥʪʫ ʚ ʟʘʜʘʥʠʡ ʽʥʪʝʨʚʘʣ ʟ ʢʦʨʧʫʩʫ ʚʠʩʫʚʘʶʪʴʩʷ 

ʧʦʨʦʜʦʨʫʡʥʽʚʥʽ ʦʨʛʘʥʠ, ʷʢʽ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʨʦʟʰʠʨʝʥʥʷ ʟʘʙʠʨʘʶʪʴʩʷ ʥʘʟʘʜ. 

ʇʨʠ ʨʦʙʦʪʽ ʨʦʟʩʫʚʥʠʭ ʨʦʟʰʠʨʶʚʘʯʽʚ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʟʘʙʫʨʶʚʘʥʥʷ ʢʽʣʴʮʝʚʠʡ ʟʘʙʽʡ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʚʟʜʦʚʞ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ ʚʽʜ ʥʠʞʥʴʦʾ ʜʦ ʚʝʨʭʥʴʦʾ ʤʝʞʽ ʘʙʦ ʥʘʚʧʘʢʠ. 

ʅʝʨʦʟʩʫʚʥʽ ʨʦʟʰʠʨʶʚʘʯʽ ʤʘʶʪʴ ʧʦʩʪʽʡʥʽ ʨʦʟʤʽʨʠ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʪʘ ʨʦʙʦʯʦʤʫ 

ʧʦʣʦʞʝʥʥʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʝʟʧʝʨʝʰʢʦʜʥʠʡ ʩʧʫʩʢ (ʧʽʜʡʦʤ) ʽʥʩʪʨʫʤʝʥʪʫ ʚ 

ʩʚʝʨʜʣʦʚʠʥʽ ʚ ʟʘʜʘʥʦʤʫ ʽʥʪʝʨʚʘʣʽ ʚʠʱʝ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ. ʇʨʠ ʨʦʙʦʪʽ ʥʝʨʦʟʩʫʚʥʠʭ 

ʨʦʟʰʠʨʶʚʘʯʽʚ ʟʘʙʽʡ ʨʦʟʚʠʚʘʻʪʴʩʷ ʚʟʜʦʚʞ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʽʥʪʝʨʚʘʣʫ ʽ ʚ ʛʣʠʙ ʧʣʘʩʪʘ ʚʽʜ 

ʩʪʽʥ ʩʚʝʨʜʣʦʚʠʥʠ. ʈʦʟʩʫʚʥʽ ʨʦʟʰʠʨʶʚʘʯʽ ʨʦʟʨʽʟʥʷʶʪʴ ʭʘʨʘʢʪʝʨʦʤ ʧʨʠʚʝʜʝʥʥʷ ʟ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʚ ʨʦʙʦʯʝ ʧʦʣʦʞʝʥʥʷ ʥʘ ʤʝʭʘʥʽʯʥʽ, ʛʽʜʨʘʚʣʽʯʥʽ ʪʘ ʽʥʝʨʮʽʡʥʽ. 

ɻʽʜʨʘʚʣʽʯʥʽ ʨʦʟʩʫʚʥʽ ʨʦʟʰʠʨʶʚʘʯʽ ʥʘʚʦʜʷʪʴʩʷ ʚ ʨʦʙʦʯʝ ʧʦʣʦʞʝʥʥʷ ʪʠʩʢʦʤ, ʱʦ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʚ ʥʘʛʥʽʪʘʣʴʥʽʡ ʤʘʛʽʩʪʨʘʣʽ ʥʘʩʦʩʘ ʪʘ ʢʦʨʧʫʩʽ ʧʨʠ ʧʨʦʤʠʚʘʥʥʽ. 

ʇʦʨʦʜʦʨʫʡʥʽʚʥʽ ʦʨʛʘʥʠ ʟʘʢʨʠʚʘʶʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʟʘ ʨʘʭʫʥʦʢ ʟʫʩʠʣʣʷ ʟʚʦʨʦʪʥʦʛʦ 

ʧʨʫʞʠʥ ʧʨʠ ʧʨʠʧʠʥʝʥʥʽ ʧʨʦʤʠʚʘʥʥʷ. 

ɯʥʝʨʮʽʡʥʽ ʨʦʟʩʫʚʥʽ ʨʦʟʰʠʨʶʚʘʯʽ ʥʘʚʦʜʷʪʴʩʷ ʚ ʨʦʙʦʯʝ ʧʦʣʦʞʝʥʥʷ ʚʽʜʮʝʥʪʨʦʚʠʤʠ 

ʩʠʣʘʤʠ, ʱʦ ʜʽʶʪʴ ʥʘ ʧʦʨʦʜʦʨʫʡʥʽʚʥʽ ʦʨʛʘʥʠ ʧʨʠ ʦʙʝʨʪʘʥʥʽ ʽʥʩʪʨʫʤʝʥʪʫ. ɿʘʢʨʠʪʪʷ 

ʣʦʧʘʪʝʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʾʭ ʚʘʛʠ. 

ʅʝʨʦʟʩʫʚʥʽ ʨʦʟʰʠʨʶʚʘʯʽ ʧʦʜʽʣʷʶʪʴʩʷ ʟʘ ʭʘʨʘʢʪʝʨʦʤ ʧʨʠʚʝʜʝʥʥʷ ʚ ʨʦʙʦʯʝ 

ʧʦʣʦʞʝʥʥʷ ʪʘ ʚʧʣʠʚʫ ʥʘ ʟʘʙʽʡ, ʱʦ ʨʫʡʥʫʻʪʴʩʷ, ʥʘ ʝʢʩʮʝʥʪʨʠʢʦʚʽ, ʛʽʜʨʦʤʦʥʽʪʦʨʥʽ ʪʘ 

ʢʦʤʙʽʥʦʚʘʥʽ. ɽʢʩʮʝʥʪʨʠʢʦʚʽ ʨʦʟʰʠʨʶʚʘʯʽ ʤʘʶʪʴ ʟʤʽʱʝʥʫ ʱʦʜʦ ʦʩʽ ʩʚʝʨʜʣʦʚʠʥʠ 

ʝʢʩʮʝʥʪʨʠʯʥʫ ʤʘʩʫ. 

ʇʨʠ ʦʙʝʨʪʘʥʥʽ ʽʥʩʪʨʫʤʝʥʪʫ ʧʽʜ ʜʽʻʶ ʚʽʜʮʝʥʪʨʦʚʠʭ ʩʠʣ ʢʦʣʦʥʘ ʪʨʫʙ ʟ 

ʨʦʟʰʠʨʶʚʘʯʝʤ ʦʧʠʩʫʻ ʧʨʝʮʝʩʽʡʥʠʡ ʨʫʭ ʫ ʩʪʚʦʣʽ ʽ ʧʦʨʦʜʦʨʫʡʥʫʶʯʠʡ ʦʨʛʘʥ, ʞʦʨʩʪʢʦ 

ʟʘʢʨʽʧʣʝʥʠʡ ʥʘ ʢʦʨʧʫʩʽ, ʧʦʯʠʥʘʻ ʨʫʡʥʫʚʘʪʠ ʙʽʯʥʫ ʧʦʚʝʨʭʥʶ ʩʚʝʨʜʣʦʚʠʥʠ, ʟʙʽʣʴʰʫʶʯʠ 

ʾʾ ʜʽʘʤʝʪʨ. 

ɻʽʜʨʦʤʦʥʽʪʦʨʥʽ ʨʦʟʰʠʨʶʚʘʯʽ ʟʘʩʥʦʚʘʥʽ ʥʘ ʛʽʜʨʦʜʠʥʘʤʽʯʥʽʡ ʜʽʾ ʩʪʨʫʤʝʥʷ, ʱʦ ʚʠʪʽʢʘʻ 

ʟ ʥʘʩʘʜʦʢ, ʥʘ ʧʦʨʦʜʫ, ʷʢʘ ʟʘʣʷʛʘʻ ʚ ʽʥʪʝʨʚʘʣʽ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ. ɻʽʜʨʦʤʦʥʽʪʦʨʥʽ 



ʉʝʢʮʽʷ 1 ï ʊʝʭʥʦʣʦʛʽʾ ʚʠʜʦʙʫʪʢʫ, ʧʝʨʝʨʦʙʢʠ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ  

ʄʘʪʝʨʽʘʣʠ X ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çʄʦʣʦʜʴ: ʥʘʫʢʘ ʪʘ ʽʥʥʦʚʘʮʽʾè 
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ʨʦʟʰʠʨʶʚʘʯʽ ʥʘʚʦʜʷʪʴʩʷ ʚ ʨʦʙʦʯʠʡ ʩʪʘʥ ʧʽʩʣʷ ʩʧʫʩʢʫ ʚ ʟʘʜʘʥʠʡ ʽʥʪʝʨʚʘʣ ʧʽʜ ʯʘʩ 

ʧʨʦʤʠʚʘʥʥʷ ʽʟ ʟʘʜʘʥʦʶ ʚʠʪʨʘʪʦʶ ʪʘ ʩʪʚʦʨʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ ʥʘ 

ʥʘʩʘʜʢʘʭ. 

ʅʝʨʦʟʩʫʚʥʽ ʨʦʟʰʠʨʶʚʘʯʽ ʢʦʤʙʽʥʦʚʘʥʦʾ ʜʽʾ ʧʦʻʜʥʫʶʪʴ ʤʝʭʘʥʽʯʥʝ ʨʫʡʥʫʚʘʥʥʷ ʚʠʙʦʶ 

ʟ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʤ ʚʧʣʠʚʦʤ ʩʪʨʫʤʝʥʷ ʨʽʜʠʥʠ ʜʣʷ ʧʨʦʤʠʚʘʥʥʷ ʥʘ ʧʦʨʦʜʫ. ɼʣʷ 

ʧʨʠʚʝʜʝʥʥʷ ʨʦʟʰʠʨʶʚʘʯʘ ʢʦʤʙʽʥʦʚʘʥʦʾ ʜʽʾ ʚ ʨʦʙʦʯʝ ʧʦʣʦʞʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ 

ʮʠʨʢʫʣʷʮʽʶ ʨʽʜʠʥʠ ʜʣʷ ʧʨʦʤʠʚʘʥʥʷ ʚ ʩʚʝʨʜʣʦʚʠʥʽ ʽ ʦʙʝʨʪʘʥʥʷ ʢʦʣʦʥʠ ʙʫʨʠʣʴʥʠʭ ʪʨʫʙ. 

ʋ ʛʽʜʨʦʤʦʥʽʪʦʨʥʠʭ ʨʦʟʰʠʨʶʚʘʯʘʭ ʜʣʷ ʨʫʡʥʫʚʘʥʥʷ ʧʦʨʦʜʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʝʥʝʨʛʽʷ ʩʪʨʫʤʝʥʷ ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ, ʱʦ ʚʠʪʽʢʘʻ ʟ ʥʘʩʘʜʦʢ. ʇʽʩʣʷ ʩʧʫʩʢʫ ʨʦʟʰʠʨʶʚʘʯʘ ʚ 

ʟʘʜʘʥʠʡ ʽʥʪʝʨʚʘʣ ʩʚʝʨʜʣʦʚʠʥʠ ʧʦʯʠʥʘʶʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʧʦʜʘʯʫ ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ ʘʙʦ 

ʦʜʥʦʯʘʩʥʦ ʟ ʦʙʝʨʪʘʥʥʷʤ, ʘʙʦ ʙʝʟ ʦʙʝʨʪʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʫ. ʇʦʪʽʢ ʨʽʜʠʥʠ, ʱʦ ʟ ʥʘʩʘʜʦʢ 

ʛʽʜʨʦʤʦʥʽʪʦʨʥʦʛʦ ʨʦʟʰʠʨʶʚʘʯʘ, ʧʦʪʨʘʧʣʷʻ ʥʘ ʟʘʙʽʡ ʽ ʨʫʡʥʫʻ ʧʦʨʦʜʫ. 

ʈʫʡʥʫʚʘʥʥʷ ʧʦʨʦʜʠ ʧʽʜ ʚʧʣʠʚʦʤ ʛʽʜʨʦʤʦʥʽʪʦʨʥʦʛʦ ʩʪʨʫʤʝʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ 

ʩʪʚʦʨʝʥʥʷ ʥʘ ʚʠʙʦʾ ʦʩʴʦʚʦʛʦ ʪʠʩʢʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʫʡʥʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʥʠʭ ʟʚ'ʷʟʢʽʚ, 

ʾʭ ʨʦʟʤʠʚʫ. ʈʫʡʥʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʥʠʭ ʟʚ'ʷʟʢʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʪʠʩʢ ʥʘ 

ʟʘʙʽʡ, ʱʦ ʩʪʚʦʨʶʻʪʴʩʷ ʩʪʨʫʤʝʥʝʤ, ʧʝʨʝʚʠʱʫʻ ʢʨʠʪʠʯʥʠʡ ʜʣʷ ʜʘʥʦʛʦ ʪʠʧʫ ˇʨʫʥʪʫ. 

ʏʠʩʣʝʥʥʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʫʡʥʫʚʘʥʥʷ ʧʦʨʦʜʠ ʧʨʠ ʚʧʣʠʚʽ ʥʘ ʥʝʾ 

ʩʪʨʫʤʝʥʽʚ ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʟʥʘʯʥʦ ʤʝʥʰʦʤʫ ʪʠʩʢʫ, ʥʽʞ ʛʨʘʥʠʯʥʦ 

ʜʦʧʫʩʪʠʤʽ ʥʘʧʨʫʛʠ ʥʘ ʩʪʠʩʢ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʜʦʚʛʦʪʨʠʚʘʣʠʤ ʚʧʣʠʚʦʤ ʧʦʪʦʢʫ ʥʘ ˇʨʫʥʪ, 

ʫ ʧʨʦʮʝʩʽ ʷʢʦʛʦ ʩʪʨʫʢʪʫʨʥʽ ʟʚ'ʷʟʢʠ ʧʦʨʦʜʠ ʧʦʩʪʫʧʦʚʦ ʨʫʡʥʫʶʪʴʩʷ ʽ ʜʽʡʩʥʘ ʤʽʮʥʽʩʪʴ 

ʧʦʨʦʜʠ ʟʤʝʥʰʫʻʪʴʩʷ [1]. 

ʅʘ ʨʠʩ. 1 ʧʦʢʘʟʘʥʦ ʝʪʘʧʠ ʨʫʡʥʫʚʘʥʥʷ ʚʠʙʦʶ ʩʚʝʨʜʣʦʚʠʥʠ ʛʽʜʨʦʤʦʥʽʪʦʨʥʠʤʠ 

ʨʦʟʰʠʨʶʚʘʯʘʤʠ.  

 
 

ʈʠʩʫʥʦʢ 1 ï ɽʪʘʧʠ ʨʫʡʥʫʚʘʥʥʷ ʚʠʙʦʶ ʩʚʝʨʜʣʦʚʠʥʠ ʛʽʜʨʦʤʦʥʽʪʦʨʥʠʤʠ ʨʦʟʰʠʨʶʚʘʯʘʤʠ:  

ʘ ï ʧʨʦʮʝʩ ʟʘʙʫʨʶʚʘʥʥʷ; ʙ - ʫʪʚʦʨʝʥʥʷ ʫʢʦʩʽʚ ʧʝʨʚʠʥʥʠʭ ʣʫʥʦʢ; ʚ ï ʫʪʚʦʨʝʥʥʷ 

ʩʪʫʧʽʥʯʘʩʪʦʛʦ ʧʨʦʬʽʣʶ 

 

ʋ ʧʨʦʮʝʩʽ ʟʘʙʫʨʶʚʘʥʥʷ ʬʦʨʤʫʶʪʴ ʣʫʥʢʠ, ʯʠʩʣʦ ʷʢʠʭ ʚʽʜʧʦʚʽʜʘʻ ʯʠʩʣʫ 

ʛʽʜʨʦʤʦʥʽʪʦʨʥʠʭ ʥʘʩʘʜʦʢ (ʨʠʩ. 1, ʘ). ʇʽʩʣʷ ʧʝʨʝʤʽʱʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʫ ʚ ʦʩʴʦʚʦʤʫ ʯʠ 

ʨʘʜʽʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ ʫʢʦʩʠ ʧʝʨʚʠʥʥʠʭ ʣʫʥʦʢ ʩʪʘʶʪʴ ʢʨʫʪʽʰʠʤʠ, ʘ ʧʨʦʤʽʞʥʘ ʤʽʞ ʥʠʤʠ 

ʯʘʩʪʠʥʘ ʚʠʙʦʶ ʨʫʡʥʫʻʪʴʩʷ ʟʥʘʯʥʦ ʧʦʚʽʣʴʥʽʰʝ (ʨʠʩ. 1, ʙ). ʇʨʦʬʽʣʴ ʚʠʙʦʶ ʧʨʠ ʮʴʦʤʫ 

ʩʪʫʧʽʥʯʘʩʪʠʡ, ʥʝʨʽʚʥʦʤʽʨʥʠʡ (ʨʠʩ. 1, ʚ) ʥʘʚʽʪʴ ʫ ʦʜʥʦʨʽʜʥʠʭ ʟʘ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ˇʨʫʥʪʘʭ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ  

1. van der Schans, M. L., Bloemendal, M., Robat, N., Oosterhof, A., Stuyfzand, P. J., 

& Hartog, N. (2022). Field Testing of a Novel Drilling Technique to Expand Well Diameters 

at Depth in Unconsolidated Formations. Groundwater. 
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(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʇʈʆɽʂʊʋɺɸʅʅʗ ʂʆʄʇʆʅʆɺʆʂ ɹʋʈʀʃʔʅʀʍ ʂʆʃʆʅ 

 

ʆʩʥʦʚʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ: ʟʘʙʝʟʧʝʯʠʪʠ ʛʽʜʨʘʚʣʽʯʥʠʡ ʽ ʤʝʭʘʥʽʯʥʠʡ 

ʟʚ'ʷʟʦʢ ʜʦʣʦʪʘ, ʱʦ ʧʨʘʮʶʻ ʥʘ ʚʠʙʦʾ, ʽ ʩʪʦʚʙʫʨʘ ʩʚʝʨʜʣʦʚʠʥʠ ʟ ʧʦʚʝʨʭʥʝʚʠʤ ʤʝʭʘʥʽʯʥʠʤ 

ʽ ʛʽʜʨʘʚʣʽʯʥʠʤ ʫʩʪʘʪʢʫʚʘʥʥʷʤ [1]. ʆʜʥʦʯʘʩʥʦ ʙʫʨʠʣʴʥʘ ʢʦʣʦʥʘ ʩʣʫʞʠʪʴ ʽʥʩʪʨʫʤʝʥʪʦʤ 

ʜʣʷ ʜʦʩʪʘʚʢʠ ʥʘ ʛʣʠʙʠʥʫ ʙʫʨʦʚʠʭ ʽ ʢʦʣʦʥʢʦʚʠʭ ʜʦʣʽʪ, ʙʫʨʦʚʠʭ ʢʦʨʦʥʦʢ, ʨʽʟʥʠʭ 

ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʧʨʠʣʘʜʽʚ ʽ ʧʨʠʩʪʨʦʾʚ, ʩʥʘʨʷʜʽʚ ʽ ʘʚʘʨʽʡʥʦ-ʣʽʢʚʽʜʘʮʽʡʥʠʭ ʧʨʠʩʪʦʩʫʚʘʥʴ.  

ɹʫʨʠʣʴʥʘ ʢʦʣʦʥʘ ʚʢʣʶʯʘʻ ʥʘʩʪʫʧʥʽ ʦʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ ʟʚʝʨʭʫ ʚʥʠʟ: ʨʦʙʦʯʫ (ʚʝʜʫʯʫ) 

ʪʨʫʙʫ, ʙʫʨʠʣʴʥʽ ʪʨʫʙʠ, ʦʙʚʘʞʝʥʽ ʙʫʨʠʣʴʥʽ ʪʨʫʙʠ (ʆɹʊ) [2]. 

ʈʦʙʦʯʘ ʪʨʫʙʘ, ʟʘʟʚʠʯʘʡ ʢʚʘʜʨʘʪʥʦʛʦ ʧʝʨʝʨʽʟʫ, ʩʣʫʞʠʪʴ ʜʣʷ ʧʝʨʝʜʘʯʽ ʦʙʝʨʪʘʥʥʷ ʚʽʜ 

ʨʦʪʦʨʘ ʜʦ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ. ɺʦʥʘ ʬʽʢʩʫʻʪʴʩʷ ʚ ʦʪʚʦʨʽ ʨʦʪʦʨʘ ʢʚʘʜʨʘʪʥʠʤʠ ʢʣʠʥʘʤʠ, 

ʚʢʣʘʜʠʰʘʤʠ, ʫ ʟʚ'ʷʟʢʫ ʟ ʯʠʤ ʦʙʝʨʪʘʻʪʴʩʷ ʩʧʽʣʴʥʦ ʽʟ ʩʪʦʣʦʤ ʨʦʪʦʨʘ ʽ ʦʜʥʦʯʘʩʥʦ ʤʦʞʝ 

ʧʝʨʝʤʽʱʘʪʠʩʷ ʚ ʦʩʴʦʚʦʤʫ ʥʘʧʨʷʤʽ ʫ ʤʽʨʫ ʧʦʛʣʠʙʣʝʥʥʷ ʟʘʙʦʶ ʩʚʝʨʜʣʦʚʠʥʠ. ɿ'ʻʜʥʫʻʪʴʩʷ 

ʨʦʙʦʯʘ ʪʨʫʙʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʠʞʥʴʦʛʦ ʧʝʨʝʚʽʜʥʠʢʘ ʟ ʚʝʨʭʥʴʦʶ ʪʨʫʙʦʶ ʙʫʨʠʣʴʥʦʾ 

ʢʦʣʦʥʠ, ʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʝʨʭʥʴʦʛʦ ʧʝʨʝʚʽʜʥʠʢʘ ï ʽʟ ʚʝʨʪʣʶʛʦʤ ï ʧʨʠʩʪʨʦʻʤ, ʱʦ ʟʚ'ʷʟʫʻ 

ʥʘʛʥʽʪʘʣʴʥʫ ʣʽʥʽʶ ʙʫʨʦʚʦʛʦ ʥʘʩʦʩʘ ʽʟ ʙʫʨʠʣʴʥʦʶ ʢʦʣʦʥʦʶ. 

 

 

ɹʫʨʠʣʴʥʘ ʢʦʣʦʥʘ ʤʦʞʝ ʢʦʤʧʦʥʫʚʘʪʠʩʷ ʟ ʪʨʫʙ ʥʘʩʪʫʧʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ: ʟ 

ʚʠʩʘʜʞʝʥʠʤʠ ʚʩʝʨʝʜʠʥʫ ʢʽʥʮʷʤʠ; ʟ ʚʠʩʘʜʞʝʥʠʤʠ ʥʘʟʦʚʥʽ ʢʽʥʮʷʤʠ; ʟ ʧʨʠʚʘʨʝʥʠʤʠ 

ʩʧʦʣʫʯʥʠʤʠ ʢʽʥʮʷʤʠ; ʟ ʙʣʦʢʫʶʯʠʤ ʧʦʷʩʦʯʢʦʤ; ʙʝʟʟʘʤʢʦʚʽ ʨʦʟʪʨʫʙʥʽ. 

˾͙ͫͯͤͦ͟ мΦ ς ˿ ͻ͔ͣ͊ ͙͋ͯͪ͡Έͤͦ͝ ͙ͦͦͤ͟͡  
1 ς ͍ ͔ͪͻ͚ͤ͜ ͔͔͍͙ͨͪ͒ͤ͜͟ ͍͔͒ͯ;ͦ͝ ͙ͭͪͯ͋ 
2 ς ͍ ͔͒ͯ;͊ ͭͪͯ͋͊ 
3 ς ͤ ͙͚͗ͤ͜ ͔͔͍͙ͨͪ͒ͤ͜͟ ͍͔͒ͯ;ͦ͝ ͙ͭͪͯ͋ 
4 ς ͘ ͙͚͊ͨͦ͋͗ͤ͜ ͔͔͍͙ͨͪ͒ͤ͜͟ 
5 ς ͣ ͯͺͭ͊ ͊ͣ͊͘͟ 
р͊ ς ͤ ͔ͨ͜͡Έ ͊ͣ͊͘͟ 
6 ς ͋ ͙ͯͪ͡Έͤ͊ ͭͪͯ͋͊ 
7 ς  ͨ ͔ͪͦͭͭͦͪ͟ 
8 ς ͨ ͔͔͍͙ͪ͒ͤ͜͟ ͤ͊ ˻ˣ́ 
9 ς ˻ ˣ́ 
10 ς ͼ͔ͤͭͪ͊ͭͦͪ 
11 ς ͤ ͙͚͊͒͒ͦͦͭͤ͡ ͙͊ͣͦͪͭ͊ͭͦͪ͘ 
12 ς ͟ ͊͋ͪ͊ͭͦͪ͜͡ 
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ɹʫʨʠʣʴʥʽ ʪʨʫʙʠ ʙʘʛʘʪʦʨʘʟʦʚʦ ʟ'ʻʜʥʫʶʪʴʩʷ ʚ ʙʫʨʠʣʴʥʫ ʢʦʣʦʥʫ ʫ ʤʽʨʫ ʧʨʦʚʦʜʢʠ 

ʩʪʦʚʙʫʨʘ ʩʚʝʨʜʣʦʚʠʥʠ, ʦʩʢʽʣʴʢʠ ʥʝʦʙʭʽʜʥʦ ʧʝʨʽʦʜʠʯʥʦ ʟʘʤʽʥʶʚʘʪʠ ʟʥʦʰʝʥʝ ʜʦʣʦʪʦ ʥʘ 

ʥʦʚʝ ʽ ʚʠʢʦʥʫʚʘʪʠ ʽʥʰʽ ʨʦʙʦʪʠ ʫ ʩʚʝʨʜʣʦʚʠʥʽ, ʱʦ ʚʠʤʘʛʘʶʪʴ ʩʧʫʩʢʦ-ʧʽʜʽʡʤʘʣʴʥʠʭ 

ʦʧʝʨʘʮʽʡ ʟ ʙʫʨʠʣʴʥʦʶ ʢʦʣʦʥʦʶ. ɺʝʣʠʢʝ ʟʘʤʢʦʚʝ ʨʽʟʴʙʣʝʥʥʷ (ʟʽ ʟʥʘʯʥʦʶ ʢʦʥʫʩʥʽʩʪʶ) ï 

ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ, ʟʘ ʜʝʢʽʣʴʢʘ ʦʙʦʨʦʪʽʚ, ʟʛʚʠʥʯʫʚʘʪʠ ʽ ʨʦʟʛʚʠʥʯʫʚʘʪʠ ʪʨʫʙʠ, ʧʨʠ ʮʴʦʤʫ 

ʛʝʨʤʝʪʠʯʥʽʩʪʴ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʥʘʧʨʫʞʝʥʠʤ ʢʦʥʪʘʢʪʦʤ ʪʦʨʮʝʚʠʭ ʧʦʚʝʨʭʦʥʴ ʟʘʤʢʽʚ [3]. 

ʆʩʦʙʣʠʚʽ ʚʠʤʦʛʠ ʧʨʝʜôʷʚʣʷʶʪʴʩʷ ʜʦ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ ʫ ʟʚôʷʟʢʫ ʽʟ ʪʠʤ, ʱʦ ʩʘʤʝ 

ʚʦʥʘ ʧʝʨʝʜʘʻ ʦʙʝʨʪʘʥʥʷ ʽ ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ ʥʘ ʙʫʨʦʚʠʡ ʧʦʨʦʜʦʨʫʡʥʽʚʥʠʡ ʽʥʩʪʨʫʤʝʥʪ. ɼʦ 

ʧʨʠʢʣʘʜʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʘʣʤʘʟʥʦʛʦ ʙʫʨʽʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʘʚʠʣʴʥʦʛʦ ʚʠʙʦʨʫ ʪʠʧʫ 

ʘʣʤʘʟʥʠʭ ʢʦʨʦʥʦʢ ʽ ʨʝʞʠʤʽʚ ʙʫʨʽʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʦʩʥʦʚʥʠʤ ʪʘ ʚʠʟʥʘʯʘʣʴʥʠʤ ʬʘʢʪʦʨʦʤ 

ʟʨʦʩʪʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʙʫʨʽʥʥʷ ʻ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʙʫʨʦʚʦʛʦ ʩʥʘʨʷʜʘ. ʆʜʥʘʢ, 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʠʩʦʢʠʭ ʯʘʩʪʦʪ ʦʙʝʨʪʘʥʥʷ ʧʨʠ ʙʫʨʽʥʥʽ ʛʣʠʙʦʢʠʭ ʩʚʝʨʜʣʦʚʠʥ ʦʙʤʝʞʝʥʦ 

ʨʷʜʦʤ ʬʘʢʪʦʨʽʚ, ʚ ʦʩʥʦʚʥʦʤʫ ʯʝʨʝʟ ʥʝʜʦʩʪʘʪʥʶ ʧʦʪʫʞʥʽʩʪʴ ʧʨʠʚʦʜʫ ʙʫʨʦʚʠʭ ʚʝʨʩʪʘʪʽʚ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ ʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʷʢ 

ʝʤʧʽʨʠʯʥʠʭ, ʪʘʢ ʽ ʘʥʘʣʽʪʠʯʥʠʭ ʬʦʨʤʫʣ. ʗʢ ʩʚʽʜʯʘʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʨʠʣʴʥʘ ʢʦʣʦʥʘ, 

ʦʩʦʙʣʠʚʦ ʾʾ ʩʪʠʩʣʘ ʯʘʩʪʠʥʘ, ʧʨʘʛʥʝ ʥʘʙʫʪʠ ʬʦʨʤʠ ʧʨʦʩʪʦʨʦʚʦʾ ʩʧʽʨʘʣʽ, ʷʢ ʥʘʡʚʠʛʽʜʥʽʰʫ 

ʟ ʧʦʛʣʷʜʫ ʝʥʝʨʛʝʪʠʯʥʠʭ ʚʠʪʨʘʪ ʟʘ ʦʙʝʨʪʘʥʥʷ. ʈʦʟʪʷʛʥʫʪʘ ʯʘʩʪʠʥʘ ʤʦʞʝ ʤʘʪʠ ʷʢ 

ʧʨʦʩʪʦʨʦʚʫ, ʪʘʢ ʽ ʧʣʦʩʢʫ ʬʦʨʤʫ. 

ɿ ʝʥʝʨʛʝʪʠʯʥʠʭ ʤʽʨʢʫʚʘʥʴ ʤʦʞʥʘ ʚʠʙʨʘʪʠ ʪʘʢʫ ʯʘʩʪʦʪʫ ʦʙʝʨʪʘʥʥʷ ʙʫʨʠʣʴʥʠʭ ʪʨʫʙ, 

ʧʨʠ ʷʢʽʡ ʧʦʪʫʞʥʽʩʪʴ ʥʘ ʨʫʡʥʫʚʘʥʥʷ ʛʽʨʩʴʢʦʾ ʧʦʨʦʜʠ ʤʘʪʠʤʝ ʤʘʢʩʠʤʫʤ. ʎʷ ʯʘʩʪʦʪʘ 

ʦʙʝʨʪʘʥʥʷ, ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʦʙʩʪʘʚʠʥ, ʱʦ ʫʩʢʣʘʜʥʶʶʪʴ ʧʨʦʮʝʩ ʙʫʨʽʥʥʷ (ʪʨʽʱʠʥʫʚʘʪʽʩʪʴ 

ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ, ʨʽʟʥʦʟʝʨʥʠʩʪʽʩʪʴ ʪʘ ʽʥ.) ʙʫʜʝ ʚʽʜʧʦʚʽʜʘʪʠ ʤʘʢʩʠʤʘʣʴʥʽʡ ʤʝʭʘʥʽʯʥʽʡ 

ʰʚʠʜʢʦʩʪʽ ʙʫʨʽʥʥʷ. 

ɿʙʽʣʴʰʝʥʥʷ ʜʦʧʫʩʪʠʤʦʾ ʛʣʠʙʠʥʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʫʨʠʣʴʥʠʭ ʪʨʫʙ ʤʦʞʣʠʚʝ ʟʘ ʨʘʭʫʥʦʢ 

ʟʤʝʥʰʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʦʧʦʨʫ ʦʙʝʨʪʘʥʥʶ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʤʫʣʴʩʽʡʥʠʭ ʨʦʟʯʠʥʽʚ, ʘ 

ʪʘʢʦʞ ʧʽʜʚʠʱʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʤʽʮʥʦʩʪʽ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ. 

ɼʦʩʣʽʜʞʝʥʥʷʤʠ, ʧʨʦʚʝʜʝʥʠʤʠ ʚ ʧʨʦʮʝʩʽ ʙʫʨʽʥʥʷ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʢʦʤʧʣʝʢʩʫ ʟʘʭʦʜʽʚ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʫʨʽʥʥʷ ʥʘ ʧʽʜʚʠʱʝʥʠʭ ʦʙʦʨʦʪʘʭ (ʩʝʣʝʢʪʠʚʥʝ 

ʩʢʣʘʜʘʥʥʷ ʙʫʨʠʣʴʥʠʭ ʢʦʣʦʥ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʝʤʫʣʴʩʽʡʥʠʭ ʨʦʟʯʠʥʽʚ, 

ʟʤʝʥʰʝʥʥʷ ʟʘʟʦʨʽʚ ʤʽʞ ʙʫʨʠʣʴʥʠʤʠ ʪʨʫʙʘʤʠ ʽ ʩʪʽʥʢʘʤʠ ʩʚʝʨʜʣʦʚʠʥʠ) ʜʦʟʚʦʣʷʻ 

ʥʘʡʙʽʣʴʰ ʧʦʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʦʪʫʞʥʽʩʪʴ ʧʨʠʚʦʜʫ ʙʫʨʦʚʠʭ ʚʝʨʩʪʘʪʽʚ ʽ ʟʘʩʪʦʩʫʚʘʪʠ 

ʰʚʠʜʢʽʩʥʠʡ ʨʝʞʠʤ. 

ɺʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ ʻ ʦʙʚʘʞʝʥʽ ʙʫʨʠʣʴʥʽ ʪʨʫʙʠ, ʦʜʥʽʻʶ ʟ 

ʛʦʣʦʚʥʠʭ ʬʫʥʢʮʽʡ ʷʢʠʭ ʻ ʩʪʚʦʨʝʥʥʷ ʦʩʴʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʦʨʦʜʦʨʫʡʥʽʚʥʠʡ 

ʽʥʩʪʨʫʤʝʥʪ, ʧʦʧʝʨʝʜʞʝʥʥʷ ʚʠʛʠʥʫ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ; ʥʘʟʚʘʥʽ ʙʫʨʠʣʴʥʽ ʪʨʫʙʠ 

ʚʩʪʘʥʦʚʣʶʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘʜ ʜʦʣʦʪʦʤ ʘʙʦ ʟʘʥʫʨʝʥʠʤ ʜʚʠʛʫʥʦʤ. 

ɺʢʘʟʘʥʽ ʪʨʫʙʠ ʪʠʧʫ ʆɹʊ ʤʘʩʠʚʥʽ ʟʘ ʨʘʭʫʥʦʢ ʚʝʣʠʢʦʾ ʪʦʚʱʠʥʠ ʩʪʘʣʝʚʦʾ ʩʪʽʥʢʠ 

(ʪʦʚʱʠʥʘ ʩʪʽʥʦʢ ʆɹʊ ʫ ʜʝʢʽʣʴʢʘ ʨʘʟʽʚ ʙʽʣʴʰʝ ʪʦʚʱʠʥʠ ʩʪʽʥʦʢ ʟʚʠʯʘʡʥʠʭ ʙʫʨʠʣʴʥʠʭ 

ʪʨʫʙ) [4]. 

ʅʝʦʙʭʽʜʥʠʤ ʝʣʝʤʝʥʪʦʤ ʜʦ ʩʢʣʘʜʫ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ ʚʭʦʜʷʪʴ ʨʽʟʥʽ ʧʝʨʝʚʽʜʥʠʢʠ, 

ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʟ'ʻʜʥʘʥʥʷ ʚʝʜʫʯʦʾ ʪʨʫʙʠ ʟ ʚʝʨʪʣʶʛʦʤ ʽ ʙʫʨʠʣʴʥʠʤʠ ʪʨʫʙʘʤʠ, ʙʫʨʠʣʴʥʠʭ 

ʪʨʫʙ ʟ ʆɹʊ, ʆɹʊ ʟ ʪʫʨʙʦʙʫʨʦʤ ʘʙʦ ʜʦʣʦʪʦʤ. 
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ʽʥʞʝʥʝʨʽʾ ʪʘ ʙʫʨʽʥʥʷ 

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

 

ɺʀʂʆʈʀʉʊɸʅʅʗ ɺʀɹʋʍʆɺʆɻʆ ʉʇʆʉʆɹʋ ɼʃʗ ʃɯʂɺɯɼɸʎɯɰ ʇʈʀʍɺɸʊɯɺ 

ɹʋʈʆɺʆɻʆ ɯʅʉʊʈʋʄɽʅʊʋ 

 

ʆʜʥʠʤ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʩʝʨʡʦʟʥʠʭ ʽ ʜʦʨʦʛʠʭ ʚ ʣʽʢʚʽʜʘʮʽʾ  ʚʠʜʽʚ ʫʩʢʣʘʜʥʝʥʴ ʧʨʠ 

ʙʫʜʽʚʥʠʮʪʚʽ ʩʚʝʨʜʣʦʚʠʥ, ʷʢʽ ʽʥʦʜʽ ʟʘʢʽʥʯʫʶʪʴʩʷ ʣʽʢʚʽʜʘʮʽʻʶ ʩʚʝʨʜʣʦʚʠʥʠ ʘʙʦ ʙʫʨʽʥʥʷʤ 

ʥʦʚʦʛʦ ʩʪʦʚʙʫʨʘ, ʷʚʣʷʶʪʴʩʷ ʧʨʠʭʚʘʪʠ ʢʦʣʦʥ ʙʫʨʠʣʴʥʠʭ ʽ (ʯʠ) ʦʙʩʘʜʥʠʭ ʪʨʫʙ. ʗʢ 

ʧʨʘʚʠʣʦ, ʧʨʠʭʚʘʪʘʤ ʧʝʨʝʜʫʶʪʴ ʟʘʪʷʛʫʚʘʥʥʷ ʙʫʨʦʚʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ, ʷʢʝ ʧʦʚ'ʷʟʘʥʝ ʟ 

ʦʙʚʘʣʘʤʠ ʧʦʨʽʜ ʘʙʦ ʧʦʧʘʜʘʥʥʷʤ ʽʥʩʪʨʫʤʝʥʪʫ ʚ ʞʦʣʦʙʠ, ʥʠʤ ʞʝ ʽ ʫʪʚʦʨʝʥʽ. 

ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʙʫʨʽʥʥʷ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ ʛʝʦʣʦʛʽʯʥʦʾ 

ʙʫʜʦʚʠ ʨʘʡʦʥʽʚ, ʟʨʦʩʪʘʥʥʷʤ ʛʣʠʙʠʥ ʩʚʝʨʜʣʦʚʠʥ, ʚʠʩʦʢʠʤʠ ʪʠʩʢʘʤʠ ʽ ʪʝʤʧʝʨʘʪʫʨʘʤʠ, ʘ 

ʪʘʢʦʞ ʩʦʣʴʦʚʦʶ ʘʛʨʝʩʽʻʶ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʜʝʩʪʨʫʢʮʽʾ ʙʫʨʦʚʦʛʦ ʨʦʟʯʠʥʫ, ʥʘʷʚʥʽʩʪʶ 

ʪʦʚʱ ʧʨʦʥʠʢʥʠʭ ʚʽʜʢʣʘʜʝʥʴ ʽ ʥʝʩʪʽʡʢʠʭ ʧʦʨʽʜ, ʩʢʣʘʜʥʠʤʠ ʢʦʥʩʪʨʫʢʮʽʷʤʠ ʩʚʝʨʜʣʦʚʠʥ ʽ 

ʢʦʤʧʦʥʫʚʘʥʴ ʥʠʟʫ ʙʫʨʠʣʴʥʠʭ ʢʦʣʦʥ, ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ ʩʠʩʪʝʤ ʭʽʤʽʯʥʠʭ ʦʙʨʦʙʦʢ ʙʫʨʦʚʠʭ 

ʨʦʟʯʠʥʽʚ, ʩʢʣʘʜʥʦʶ ʧʨʦʩʪʦʨʦʚʦʶ ʢʦʥʬʽʛʫʨʘʮʽʻʶ ʩʚʝʨʜʣʦʚʠʥ, ʧʠʪʘʥʥʷʤ ʧʦʧʝʨʝʜʞʝʥʥʷ 

ʧʨʠʭʚʘʪʽʚ ʙʫʨʠʣʴʥʠʭ ʽ ʦʙʩʘʜʥʠʭ ʢʦʣʦʥ, ʘ ʪʘʢʦʞ ʩʧʦʩʦʙʘʤ ʣʽʢʚʽʜʘʮʽʾ ʥʘʩʣʽʜʢʽʚ 

ʫʩʢʣʘʜʥʝʥʴ ʚʽʜʚʦʜʠʪʴʩʷ ʧʝʨʚʠʥʥʘ ʨʦʣʴ. ʅʘ ʚʠʥʠʢʥʝʥʥʷ ʧʨʠʭʚʘʪʽʚ ʢʦʣʦʥ ʪʨʫʙ ʯʠʥʠʪʴ 

ʚʧʣʠʚʘʻ ʙʝʟʣʽʯ ʯʠʥʥʠʢʽʚ, ʜʠʬʝʨʝʥʮʽʶʚʘʪʠ ʷʢʽ ʟ ʤʝʪʦʶ ʦʮʽʥʢʠ ʾʭ ʚʧʣʠʚʫ ʚʘʞʢʦ. 

ʄʦʞʣʠʚʦ ʨʦʟʜʽʣʠʪʠ ʜʽʶʯʽ ʧʨʠ ʧʨʠʭʚʘʪʽ ʢʦʣʦʥ ʪʨʫʙ ʩʠʣʠ ʥʘ: ʩʠʣʠ ʤʝʭʘʥʽʯʥʦʛʦ 

ʧʨʠʪʠʩʥʝʥʥʷ ʪʨʫʙ ʜʦ ʩʪʽʥʢʠ ʩʚʝʨʜʣʦʚʠʥʠ; ʩʠʣʠ ʷʢʽ ʧʦʚ'ʷʟʘʥʽ ʟ ʜʽʻʶ ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ ʽ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʩʢʣʘʜʦʚʦʾ ʚʘʛʠ ʢʦʣʦʥʠ ʪʨʫʙ; ʘʜʛʝʟʽʡʥʽ ʩʠʣʠ ʚʟʘʻʤʦʜʽʾ, ʟʘʣʝʞʥʽ ʚʽʜ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʬʽʣʴʪʨʘʮʽʡʥʦʾ ʢʽʨʢʠ, ʩʪʘʥʫ ʢʦʥʪʘʢʪʥʦʾ ʟʦʥʠ ʽ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ. ʎʽ ʩʠʣʠ 

ʜʽʶʪʴ ʩʧʽʣʴʥʦ. ɿʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ ʫ ʩʚʝʨʜʣʦʚʠʥʽ ʾʭ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʥʷʻʪʴʩʷ. 

ɿʽʩʪʘʚʣʝʥʥʷ ʜʘʥʠʭ ʧʨʦ ʧʨʠʭʚʘʪʠ ʚ ʋʢʨʘʾʥʽ ʽ ʟʘ ʢʦʨʜʦʥʦʤ ʧʦʢʘʟʫʻ ʥʘʷʚʥʽʩʪʴ ʦʜʥʦʪʠʧʥʠʭ 

ʟ ʧʨʠʯʠʥ ʽ ʪʷʞʢʽʩʪʴ ʧʨʠʭʚʘʪʽʚ. ʇʨʦʪʝ ʜʝʪʘʣʴʥʽʰʝ ʚʠʚʯʝʥʥʷ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʨʽʜ ʥʘʬʪʦʛʘʟʦʚʠʭ ʨʦʜʦʚʠʱ, ʫʤʦʚ ʾʭ ʬʦʨʤʫʚʘʥʥʷ ʽ ʟʘʣʷʛʘʥʥʷ, ʩʪʨʦʛʽʰʝ 

ʥʦʨʤʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʙʫʨʦʚʠʭ ʨʦʟʯʠʥʽʚ, ʧʦʯʘʪʢʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʥʠʭ, ʭʽʤʽʯʥʠʭ 

ʨʝʘʛʝʥʪʽʚ ï ʫʩʝ ʮʝ ʜʦʟʚʦʣʠʣʦ ʙʫʨʠʣʴʥʠʢʘʤ ʟʥʘʯʥʦ ʩʢʦʨʦʪʠʪʠ ʢʽʣʴʢʽʩʪʴ ʧʨʠʭʚʘʪʽʚ. 

ʇʨʠʨʦʜʘ ʾʭ ʨʽʟʥʘ, ʪʦʤʫ ʽ ʤʝʪʦʜʠ ʣʽʢʚʽʜʘʮʽʾ ʾʭ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʽ 

ʤʘʶʪʴ ʩʚʦʶ ʩʧʝʮʠʬʽʢʫ. ʆʜʥʽʤ ʟ ʪʘʢʠʭ ʤʝʪʦʜʽʚ ʻ ʤʝʪʦʜ ʜʠʥʘʤʽʯʥʦʾ ʜʽʾ ʝʥʝʨʛʽʾ ʚʠʙʫʭʫ. 

ɺʠʙʫʭ ʧʨʠ ʣʽʢʚʽʜʘʮʽʾ ʧʨʠʭʚʘʪʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʜʣʷ: 

ï "ʩʪʨʫʰʫʚʘʥʥʷ" ʽʥʩʪʨʫʤʝʥʪʫ; 

ï ʚʽʜʛʚʠʥʯʫʚʘʥʥʷ ʢʦʣʦʥʠ; 

ï ʦʙʨʠʚʫ ʪʨʫʙ ʟ ʤʝʪʦʶ ʟʚʽʣʴʥʠʪʠ ʚʽʣʴʥʫ ʯʘʩʪʠʥʫ ʢʦʣʦʥʠ. 

"ʉʪʨʫʰʫʚʘʥʥʷ" ʜʦʮʽʣʴʥʦ ʧʨʦʚʦʜʠʪʠ ʚ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʧʨʦʡʰʦʚ ʥʝʟʥʘʯʥʠʡ ʯʘʩ 

ʚʽʜ ʧʦʯʘʪʢʫ ʚʠʥʠʢʥʝʥʥʷ ʧʨʠʭʚʘʪʘ ʽ ʢʦʣʠ ʧʝʨʝʜʙʘʯʫʚʘʥʘ ʜʦʚʞʠʥʘ ʧʨʠʭʦʧʣʝʥʦʾ ʟʦʥʠ 

ʤʦʞʝ ʙʫʪʠ ʧʝʨʝʢʨʠʪʘ ʟʘʛʘʣʴʥʦʶ ʜʦʚʞʠʥʦʶ ʪʦʨʧʝʜʠ. ʇʨʠ ʚʽʜʛʚʠʥʯʫʚʘʥʥʽ ʢʦʣʦʥʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʠʙʫʭʫ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʚʜʘʻʪʴʩʷ ʟʚʽʣʴʥʠʪʠ ʫʚʝʩʴ ʽʥʩʪʨʫʤʝʥʪ ʘʙʦ 

ʚʝʣʠʢʫ ʡʦʛʦ ʯʘʩʪʠʥʫ ʰʣʷʭʦʤ ʙʘʛʘʪʦʢʨʘʪʥʦʛʦ ʚʽʜʛʚʠʥʯʫʚʘʥʥʷ ʫ ʧʦʻʜʥʘʥʥʽ ʟ 

ʧʨʦʤʠʚʘʥʥʷʤ ʽʥʩʪʨʫʤʝʥʪʫ ʽ ʩʚʝʨʜʣʦʚʠʥʠ ʯʝʨʝʟ ʨʦʟ'ʻʜʥʘʥʫ ʢʦʣʦʥʫ ʪʨʫʙ. ʆʙʨʠʚ ʪʨʫʙ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʪʦʜʽ, ʢʦʣʠ ʽʥʰʽ ʤʝʪʦʜʠ ʣʽʢʚʽʜʘʮʽʾ ʘʚʘʨʽʾ ʚʠʷʚʣʷʶʪʴʩʷ ʙʝʟʫʩʧʽʰʥʠʤʠ ʘʙʦ 

ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʢʦʥʦʤʽʯʥʦ ʥʝʚʠʛʽʜʥʦ. ʈʦʙʦʪʠ ʧʦ ʪʦʨʧʝʜʫʚʘʥʥʶ ʪʨʫʙ ʽ ʚʠʙʽʨ ʟʘʨʷʜʽʚ 

ʪʦʨʧʝʜ ʜʣʷ ʨʽʟʥʠʭ ʮʽʣʝʡ ʚʠʨʦʙʣʷʶʪʴʩʷ ʚ ʩʪʨʦʛʽʡ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ "ɯʥʩʪʨʫʢʮʽʻʶ ʧʦ 

ʟʚʽʣʴʥʝʥʥʶ ʧʨʠʭʦʧʣʝʥʦʛʦ ʙʫʨʠʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʪʦʨʧʝʜʫʚʘʥʥʷʤ". 

ʇʨʠ "ʩʪʨʫʰʫʚʘʥʥʽ" ʪʨʫʙ ʚʠʢʦʥʫʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʦʧʝʨʘʮʽʾ: 
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ʘ) ʚʠʨʦʙʣʷʻʪʴʩʷ ʭʦʜʽʥʥʷ ʪʨʫʙ, ʘ ʷʢʱʦ ʥʝ ʚʪʨʘʯʝʥʘ ʮʠʨʢʫʣʷʮʽʷ, ʪʦ ʽ ʧʨʦʤʠʚʘʥʥʷ 

ʩʚʝʨʜʣʦʚʠʥʠ; 

ʙ) ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʦʥʘ ʧʨʠʭʚʘʪʘ; 

ʚ) ʟʙʠʨʘʻʪʴʩʷ ʪʦʨʧʝʜʘ ʟʘʜʘʥʦʾ ʜʦʚʞʠʥʠ, ʩʧʫʩʢʘʻʪʴʩʷ ʫ ʩʚʝʨʜʣʦʚʠʥʫ ʽ 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʧʨʦʪʠ ʫʩʽʻʾ ʟʦʥʠ ʧʨʠʭʚʘʪʘ ʘʙʦ ʥʘʜ ʜʦʣʦʪʦʤ ʧʨʠ ʡʦʛʦ ʟʘʢʣʠʥʶʚʘʥʥʽ; 

ʛ) ʚʠʨʦʙʣʷʻʪʴʩʷ ʥʘʪʷʛ ʪʨʫʙ ʟ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʶ ʩʠʣʦʶ ʽ ʤʦʤʝʥʪʦʤ, ʱʦ 

ʢʨʫʪʠʪʴ; 

ʜ) ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʠʙʫʭ; 

ʝ) ʢʦʣʦʥʘ ʪʨʫʙ ʧʽʜʥʽʤʘʻʪʴʩʷ (ʫ ʨʘʟʽ ʧʦʪʨʝʙʠ ʚʠʨʦʙʣʷʻʪʴʩʷ ʾʾ ʭʦʜʽʥʥʷ). 

ʇʨʠ ʚʽʜʛʚʠʥʯʫʚʘʥʥʽ ʪʨʫʙ ʥʝʦʙʭʽʜʥʦ: 

ʘ) ʧʨʦʚʝʩʪʠ ʭʦʜʽʥʥʷ ʽ, ʷʢʱʦ ʥʝ ʚʪʨʘʯʝʥʘ ʮʠʨʢʫʣʷʮʽʷ, ʧʨʦʤʠʪʠ ʩʚʝʨʜʣʦʚʠʥʫ; 

ʙ) ʟʘʢʨʽʧʠʪʠ ʨʽʟʴʙʦʚʽ ʟ'ʻʜʥʘʥʥʷ ʙʫʨʠʣʴʥʠʭ ʪʨʫʙ; 

ʚ) ʥʘʤʽʪʠʪʠ ʤʽʩʮʝ ʟʘʢʦʪʘ ʪʨʫʙ ʽ ʨʦʟʚʘʥʪʘʞʠʪʠ ʨʽʟʴʙʦʚʝ ʟ'ʻʜʥʘʥʥʷ, ʥʘʤʽʯʝʥʝ ʜʣʷ 

ʚʽʜʛʚʠʥʯʫʚʘʥʥʷ, ʚʽʜ ʚʘʛʠ ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ ʢʦʣʦʥʠ (ʤʽʩʮʝ ʟʘʢʦʪʘ ʚʠʙʠʨʘʻʪʴʩʷ ʚ ʩʪʽʡʢʽʡ 

ʯʘʩʪʠʥʽ ʨʦʟʨʽʟʫ ʚ ʽʥʪʝʨʚʘʣʽ ʚʽʜʩʫʪʥʦʩʪʽ ʢʘʚʝʨʥ); 

ʛ) ʧʦʩʘʜʠʪʠ ʥʘʪʷʛʥʫʪʫ ʢʦʣʦʥʫ ʪʨʫʙ ʥʘ ʪʨʫʙʥʽ ʢʣʠʥʠ, ʱʦʙ ʟʘʧʦʙʽʛʪʠ ʾʾ ʟʤʽʱʝʥʥʶ 

ʚʽʜʥʦʩʥʦ ʩʪʦʣʫ ʨʦʪʦʨʘ; 

ʜ) ʧʨʠʢʣʘʩʪʠ ʜʦ ʢʦʣʦʥʠ ʪʨʫʙ ʟʚʦʨʦʪʥʠʡ ʤʦʤʝʥʪ (ʧʨʦʪʠ ʛʦʜʠʥʥʠʢʦʚʦʾ ʩʪʨʽʣʢʠ), 

ʱʦ ʦʙʝʨʪʘʻ, ʨʽʚʥʠʡ 1/3,  ʘʣʝ ʤʦʤʝʥʪʫ, ʱʦ ʥʝ ʙʽʣʴʰ 1/2 ʟʘʢʨʫʯʫʻ, ʽ ʟʘʩʪʦʧʦʨʠʪʠ ʢʦʣʦʥʫ; 

ʝ) ʦʧʫʩʪʠʪʠ ʪʦʨʧʝʜʫ ʊɼʐ, ʚʩʪʘʥʦʚʠʪʠ ʾʾ ʚ ʥʘʤʽʯʝʥʦʤʫ ʽʥʪʝʨʚʘʣʽ ʽ ʧʽʜʽʨʚʘʪʠ; 

ʞ) ʧʽʜʥʷʪʠ ʟʽ ʩʚʝʨʜʣʦʚʠʥʠ ʢʘʙʝʣʴ ʟ ʦʩʪʦʚʦʤ ʪʦʨʧʝʜʠ, ʚʘʥʪʘʞʝʤ ʽ ʛʦʣʽʚʢʦʶ ʘʙʦ 

ʫʪʨʠʤʫʚʘʯʝʤ; 

ʟ) ʨʘʩʩʪʦʧʦʨʠʪʴ ʨʦʪʦʨ ʽ ʧʨʠʩʪʫʧʠʪʠ ʜʦ ʨʦʟʛʚʠʥʯʫʚʘʥʥʷ ʪʨʫʙ. 

ʇʨʠ ʚʽʜʛʚʠʥʯʫʚʘʥʥʽ ʧʦʩʣʽʜʦʚʥʦ ʚʠʢʦʥʫʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʜʦʜʘʪʢʦʚʽ ʦʧʝʨʘʮʽʾ: 

ʘ) ʧʨʦʤʠʚʘʻʪʴʩʷ ʟʘʪʨʫʙʥʠʡ ʧʨʦʩʪʽʨ ʯʝʨʝʟ ʨʦʟ'ʻʜʥʘʥʫ ʢʦʣʦʥʫ ʪʨʫʙ ʙʝʟ ʾʾ ʧʽʜʡʦʤʫ 

ʘʙʦ, ʷʢʱʦ ʥʝ ʚʜʘʻʪʴʩʷ ʚʽʜʥʦʚʠʪʠ ʮʠʨʢʫʣʷʮʽʶ, ʟ ʧʽʜʡʦʤʦʤ ʦʜʥʽʻʾ ʘʙʦ ʜʝʢʽʣʴʢʦʭ ʪʨʫʙ; 

ʙ) ʢʦʣʦʥʘ ʟʛʚʠʥʯʫʻʪʴʩʷ; 

ʚ) ʟʥʦʚʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʝʨʭʥʷ ʤʝʞʘ ʧʨʠʭʚʘʪʘ; 

ʛ) ʧʨʦʚʦʜʷʪʴʩʷ ʫʩʽ ʦʧʝʨʘʮʽʾ ʧʦ ʚʽʜʛʚʠʥʯʫʚʘʥʥʶ ʥʘ ʛʣʠʙʠʥʽ, ʜʝ ʧʨʠʣʘʜʦʤ 

ʚʠʟʥʘʯʝʥʘ ʤʝʞʘ ʧʨʠʭʚʘʪʘ; 

ʜ) ʧʽʩʣʷ ʨʦʟ'ʻʜʥʘʥʥʷ ʢʦʣʦʥʠ ʪʨʫʙ ʥʘ ʥʦʚʽʡ ʛʣʠʙʠʥʽ ʫʩʽ ʦʧʝʨʘʮʽʾ ʧʦʚʪʦʨʶʶʪʴʩʷ 

(ʧʨʦʤʠʚʘʥʥʷ, ʚʽʜʛʚʠʥʯʫʚʘʥʥʷ, ʚʠʟʥʘʯʝʥʥʷ ʚʝʨʭʥʴʦʾ ʤʝʞʽ ʧʨʠʭʚʘʪʘ, ʥʦʚʝ ʚʽʜʛʚʠʥʯʫʚʘʥʥʷ 

ʥʘ ʙʽʣʴʰʽʡ ʛʣʠʙʠʥʽ) ʜʦ ʪʠʭ ʧʽʨ, ʧʦʢʠ ʥʝ ʙʫʜʝ ʟʚʽʣʴʥʝʥʠʡ ʫʚʝʩʴ ʽʥʩʪʨʫʤʝʥʪ ʘʙʦ ʚʝʣʠʢʘ 

ʡʦʛʦ ʯʘʩʪʠʥʘ; 

ʝ) ʧʨʠ ʥʝʙʝʟʧʝʮʽ ʟʙʽʣʴʰʝʥʥʷ ʟʦʥʠ ʧʨʠʭʚʘʪʘ ʟʘ ʨʘʭʫʥʦʢ ʧʨʠʪʠʩʥʝʥʥʷ ʪʨʫʙ ʧʽʜ 

ʜʽʻʶ ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ ʚʠʨʦʙʣʷʻʪʴʩʷ ʭʦʜʽʥʥʷ ʽʥʩʪʨʫʤʝʥʪʫ, ʟʘʣʠʰʝʥʦʛʦ ʙʝʟ ʨʫʭʫ; 

ʞ) ʨʦʙʦʪʠ ʧʦ ʚʽʜʛʚʠʥʯʫʚʘʥʥʶ ʤʦʞʫʪʴ ʧʨʦʚʦʜʠʪʠʩʷ ʚ ʢʦʤʧʣʝʢʩʽ ʟ ʦʙʙʫʨʶʚʘʥʥʷʤ 

ʧʨʠʭʦʧʣʝʥʦʾ ʢʦʣʦʥʠ ʪʨʫʙ. 

ʈʦʙʦʪʠ ʧʦ ʦʙʨʠʚʫ ʪʨʫʙ ʚʠʢʦʥʫʶʪʴʩʷ ʚ ʥʘʩʪʫʧʥʦʤʫ ʧʦʨʷʜʢʫ: 

ʘ) ʪʨʫʙʠ ʨʦʟʭʦʜʞʫʶʪʴʩʷ, ʘ ʷʢʱʦ ʥʝ ʚʪʨʘʯʝʥʘ ʮʠʨʢʫʣʷʮʽʷ, ʪʦ ʩʚʝʨʜʣʦʚʠʥʫ 

ʧʨʦʤʠʚʘʶʪʴ; 

ʙ) ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʝʨʭʥʷ ʤʝʞʘ ʧʨʠʭʚʘʪʘ; 

ʚ) ʪʦʨʧʝʜʘ ʟʙʠʨʘʻʪʴʩʷ, ʩʧʫʩʢʘʻʪʴʩʷ ʫ ʩʚʝʨʜʣʦʚʠʥʫ ʽ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚ ʟʘʜʘʥʦʤʫ 

ʽʥʪʝʨʚʘʣʽ (ʙʘʞʘʥʦ ʧʨʦʪʠ ʨʽʟʴʙʦʚʦʛʦ ʟ'ʻʜʥʘʥʥʷ); 

ʛ) ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘʪʷʛ ʟ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ; 

ʜ) ʚʠʙʫʭʘʻ ʪʦʨʧʝʜʘ; 

ʝ) ʟʽ ʩʚʝʨʜʣʦʚʠʥʠ ʧʽʜʥʽʤʘʶʪʴʩʷ ʢʘʙʝʣʴ, ʚʘʥʪʘʞ ʽ ʢʦʣʦʥʘ ʪʨʫʙ, ʽʥʦʜʽ ʧʽʩʣʷ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʭʦʜʽʥʥʷ ʽ ʧʨʦʤʠʚʘʥʥʷ. 
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ʉʝʢʮʽʷ 1 ï ʊʝʭʥʦʣʦʛʽʾ ʚʠʜʦʙʫʪʢʫ, ʧʝʨʝʨʦʙʢʠ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ  
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ʊʘʨʘʥ ɸ.ɻ., ʩʪʫʜʝʥʪʢʘ ʛʨʫʧʠ 183-19-1 ɯʇ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɼʤʠʪʨʫʢ ʆ.ʆ., ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʥʘʬʪʦʛʘʟʦʚʦʾ 

ʽʥʞʝʥʝʨʽʾ ʪʘ ʙʫʨʽʥʥʷ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ "ɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ", ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ)  

 

ɼʆ ʇʀʊɸʅʅʗ ʇʈʆ ɺʀɼʆɹʋʊʆʂ ʉʃɸʅʎɽɺʆɰ ʅɸʌʊʀ  

 

ʈʝʚʦʣʶʮʽʡʥʽ ʟʤʽʥʠ ʥʘ ʨʠʥʢʘʭ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ, ʷʢʽ ʚʽʜʙʫʣʠʩʷ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʽ 

ʙʫʣʠ ʧʦʚôʷʟʘʥʽ ʟ ʧʦʯʘʪʢʦʤ ʝʢʦʥʦʤʽʯʥʦ ʝʬʝʢʪʠʚʥʦʛʦ ʪʘ ʤʘʩʰʪʘʙʥʦʛʦ ʚʠʜʦʙʫʪʢʫ 

ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʚ ʉʐɸ, ʩʫʪʪʻʚʠʤ ʯʠʥʦʤ ʟʤʽʥʶʶʪʴ ʩʪʨʘʪʝʛʽʯʥʽ ʧʨʽʦʨʠʪʝʪʠ ʢʨʘʾʥ 

ʚʠʨʦʙʥʠʢʽʚ ʡ ʩʧʦʞʠʚʘʯʽʚ ʛʘʟʫ ʪʘ ʛʣʦʙʘʣʴʥʽ ʧʝʨʩʧʝʢʪʠʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʛʦ 

ʝʥʝʨʛʦʨʝʩʫʨʩʫ. ɹʝʟʫʤʦʚʥʦ, ʜʣʷ ʋʢʨʘʾʥʠ, ʷʢ ʦʜʥʦʛʦ ʟ ʥʘʡʙʽʣʴʰʠʭ ʽʤʧʦʨʪʝʨʽʚ ʛʘʟʫ ʚ 

ɭʚʨʦʧʽ, ʪʘʢʦʞ ʩʪʘʣʦ ʘʢʪʫʘʣʴʥʠʤ ʧʠʪʘʥʥʷ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʜʦʙʫʪʢʫ ʩʣʘʥʮʝʚʦʛʦ 

ʛʘʟʫ  (ʉɻ) ʥʘ ʩʚʦʾʡ ʪʝʨʠʪʦʨʽʾ. 

ɿʘ ʦʮʽʥʢʦʶ ʜʝʧʘʨʪʘʤʝʥʪʫ ʝʥʝʨʛʝʪʠʢʠ ʉʐɸ, ʦʙʩʷʛ çʪʝʭʥʽʯʥʦ ʚʠʜʦʙʫʪʠʭè ʩʚʽʪʦʚʠʭ 

ʟʘʧʘʩʽʚ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʚ 41 ʢʨʘʾʥʽ ʩʚʽʪʫ ʩʪʘʥʦʚʠʪʴ ʧʦʥʘʜ 200 ʪʨʣʥ ʤ3. ʇʨʦʚʽʜʥʝ ʤʽʩʮʝ 

ʟʘ ʚʠʣʫʯʝʥʠʤʠ ʟʘʧʘʩʘʤʠ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʚ ʧʦʨʷʜʢʫ ʟʥʠʞʝʥʥʷ ʟʘʡʤʘʶʪʴ ʂʠʪʘʡ, 

ɸʨʛʝʥʪʠʥʘ, ɸʣʞʠʨ, ʉʐɸ ʽ ʂʘʥʘʜʘ. 

ɺ ʋʢʨʘʾʥʽ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʛʘʟʦʥʦʩʥʠʤʠ ʨʘʡʦʥʘʤʠ ʻ ʖʟʽʚʩʴʢʘ ʪʘ ʆʣʝʩʴʢʘ ʧʣʦʱʽ. 

ɼʝʨʞʘʚʥʘ ʩʣʫʞʙʘ ʛʝʦʣʦʛʽʾ ʪʘ ʥʘʜʨ ʋʢʨʘʾʥʠ ʦʮʽʥʶʻ ʧʝʨʩʧʝʢʪʠʚʥʽ ʟʘʧʘʩʠ ʪʨʘʜʠʮʽʡʥʦʛʦ ʪʘ 

ʥʝʪʨʘʜʠʮʽʡʥʦʛʦ ʛʘʟʫ ʥʘ ʆʣʝʩʴʢʽʡ ʪʘ ʖʟʽʚʩʴʢʽʡ ʛʘʟʦʥʦʩʥʠʭ ʧʣʦʱʘʭ ʚ 7 ʪʨʣʥ. ʢʫʙʦʤʝʪʨʽʚ.  

 
ʈʠʩʫʥʦʢ 1 ï ʈʦʟʧʦʜʽʣ ʟʘʧʘʩʽʚ ʥʘʬʪʦʥʦʩʥʠʭ ʩʣʘʥʮʽʚ ʫ ʩʚʽʪʽ 

 

ɺʠʜʦʙʫʚʘʥʥʷ ʥʘʬʪʠ ʽʟ ʩʣʘʥʮʽʚ ʻ ʽʥʜʫʩʪʨʽʘʣʴʥʠʤ ʧʨʦʮʝʩʦʤ ʚʠʨʦʙʥʠʮʪʚʘ 

ʥʝʪʨʘʜʠʮʽʡʥʦʾ ʥʘʬʪʠ. ɺ ʧʨʦʮʝʩʽ ʚʠʣʫʯʝʥʥʷ ʩʣʘʥʮʝʚʦʾ ʥʘʬʪʠ ʨʫʡʥʫʻʪʴʩʷ ʥʘʬʪʦʥʦʩʥʠʡ 

ʩʣʘʥʝʮʴ ʽ ʡʦʛʦ ʢʝʨʦʛʝʥ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʥʘʬʪʦʧʦʜʽʙʥʫ ʩʫʙʩʪʘʥʮʽʶ - ʩʠʥʪʝʪʠʯʥʫ ʩʠʨʫ 

ʥʘʬʪʫ. ʎʝʡ ʧʨʦʮʝʩ ʟʜʽʡʩʥʶʻʪʴʩʷ ʪʨʴʦʤʘ ʤʝʪʦʜʘʤʠ: ʧʽʨʦʣʽʟʦʤ, ʛʽʜʨʦʛʝʥʽʟʘʮʽʻʶ ʽ 

ʪʝʨʤʘʣʴʥʠʤ ʨʦʟʯʠʥʝʥʥʷʤ. ʆʪʨʠʤʘʥʘ ʚ ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ ʥʘʬʪʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ 

ʧʘʣʠʚʦ ʘʙʦ ʧʽʜʜʘʻʪʴʩʷ ʦʯʠʩʪʮʽ ʟ ʜʦʜʘʚʘʥʥʷʤ ʚʦʜʥʶ ʽ ʚʠʜʘʣʝʥʥʷʤ ʜʦʤʽʰʦʢ ʩʽʨʢʠ ʽ ʟʦʪʫ. 

ʅʘʡʜʘʚʥʽʰʠʡ ʽ ʥʘʡʙʽʣʴʰ ʟʚʠʯʥʠʡ ʤʝʪʦʜ ʝʢʩʪʨʘʢʮʽʾ ʚʢʣʶʯʘʻ ʧʽʨʦʣʽʟ (ʚʽʜʦʤʠʡ 

ʪʘʢʦʞ ʷʢ ʨʝʪʦʨʪʠʥʛ ʘʙʦ ʨʫʡʥʽʚʥʘ ʜʠʩʪʠʣʷʮʽʷ). ʇʨʠ ʮʴʦʤʫ ʧʨʦʮʝʩʽ ʥʘʛʨʽʚʘʥʥʷ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʧʨʠʩʫʪʥʦʩʪʽ ʢʠʩʥʶ ʜʦ ʪʠʭ ʧʽʨ, ʧʦʢʠ ʢʝʨʦʛʝʥ ʚ ʩʣʘʥʮʽ ʥʝ ʨʫʡʥʫʻʪʴʩʷ ʜʦ 

ʢʦʥʜʝʥʩʦʚʘʥʦʾ ʧʘʨʠ ʩʣʘʥʮʝʚʦʾ ʥʘʬʪʠ ʽ ʥʝʢʦʥʜʝʥʩʦʚʘʥʦʛʦ ʛʦʨʶʯʦʛʦ ʛʘʟʫ ʥʘʬʪʦʥʦʩʥʠʭ 

ʩʣʘʥʮʽʚ. ʇʘʨʠ ʥʘʬʪʠ ʽ ʛʘʟʫ ʥʘʬʪʦʥʦʩʥʠʭ ʩʣʘʥʮʽʚ ʟʙʠʨʘʶʪʴʩʷ ʽ ʦʭʦʣʦʜʞʫʶʪʴʩʷ, 

ʟʤʫʰʫʶʯʠ ʩʣʘʥʮʝʚʫ ʥʘʬʪʫ ʢʦʥʜʝʥʩʫʚʘʪʠʩʴ. ɺ ʨʝʟʫʣʴʪʘʪʽ, ʧʝʨʝʨʦʙʢʘ ʥʘʬʪʦʚʦʛʦ ʩʣʘʥʮʶ 

ʚʠʢʣʠʢʘʻ ʫʪʚʦʨʝʥʥʷ ʪʚʝʨʜʦʛʦ ʟʘʣʠʰʢʫ (ʦʩʘʜʫ). 

ɼʣʷ ʚʠʜʦʙʫʪʢʫ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʝ ʙʫʨʽʥʥʷ 

(directional drilling), ʛʽʜʨʦʨʦʟʨʠʚ ʧʣʘʩʪʘ (hydraulic fracturing) ʽ ʩʝʡʩʤʽʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ 

3D GEO (ʪʝʭʥʦʣʦʛʽʷ ʟʘʧʨʦʚʘʜʞʝʥʘ ʬʘʭʽʚʮʷʤʠ ʢʦʤʧʘʥʽʾ Chesapeake Energy).. ʇʨʠ 

ʚʠʜʦʙʫʪʢʫ ʉɻ ʟʘ ʥʦʚʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʧʨʦʙʫʨʶʶʪʴ ʦʜʥʫ ʩʚʝʨʜʣʦʚʠʥʫ ʽ ʚʽʜ ʥʝʾ ʧʦʪʽʤ ʥʘ 

https://uk.wikipedia.org/wiki/Юзівська_площа
https://uk.wikipedia.org/wiki/Олеська_площа
https://uk.wikipedia.org/wiki/Державна_служба_геології_та_надр_України
https://uk.wikipedia.org/wiki/Олеська_площа


ʉʝʢʮʽʷ 1 ï ʊʝʭʥʦʣʦʛʽʾ ʚʠʜʦʙʫʪʢʫ, ʧʝʨʝʨʦʙʢʠ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ  
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ʚʝʣʠʢʽʡ ʛʣʠʙʠʥʽ ʨʦʟʭʦʜʷʪʴʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʩʚʝʨʜʣʦʚʠʥʠ, ʜʦʚʞʠʥʘ ʷʢʠʭ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 

2ð3 ʢʤ. ʇʽʩʣʷ ʮʴʦʛʦ ʚ ʧʨʦʙʫʨʝʥʽ ʩʚʝʨʜʣʦʚʠʥʠ ʟʘʢʘʯʫʻʪʴʩʷ ʧʽʜ ʪʠʩʢʦʤ ʩʫʤʽʰ ʧʽʩʢʫ, 

ʚʦʜʠ ʽ ʭʽʤʽʢʘʪʽʚ .  
 

 
ʈʠʩʫʥʦʢ 2 ï ʉʭʝʤʘ ʚʠʜʦʙʫʪʢʫ ʛʘʟʫ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ ʽ ʚʝʨʪʠʢʘʣʴʥʠʤʠ ʩʚʝʨʜʣʦʚʠʥʘʤʠ 

 

ʉʪʚʦʨʝʥʥʷ ʧʦʧʝʨʝʯʥʠʭ ʪʨʽʱʠʥ ʫ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ ʟʥʘʯʥʦ ʟʙʽʣʴʰʫʻ 

ʧʣʦʱʫ ʢʦʥʪʘʢʪʫ ʟ ʛʣʠʥʠʩʪʠʤ ʛʘʟʦʥʦʩʥʠʤ ʧʣʘʩʪʦʤ. ʇʦʧʝʨʝʯʥʽ ʪʨʽʱʠʥʠ ʦʨʽʻʥʪʦʚʘʥʽ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʩʪʦʚʙʫʨʘ ʩʚʝʨʜʣʦʚʠʥʠ. ʊʨʽʱʠʥʠ ʧʘʨʘʣʝʣʴʥʽ ʜʦ ʩʪʦʚʙʫʨʘ 

ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʛʽʜʨʦʨʦʟʨʠʚʫ ʩʚʝʨʜʣʦʚʠʥʠ. ɻʽʜʨʦʫʜʘʨʦʤ ʨʫʡʥʫʶʪʴ 

ʧʝʨʝʛʦʨʦʜʢʠ ʛʘʟʦʚʠʭ ʢʠʰʝʥʴ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʽʙʨʘʪʠ ʟʘʧʘʩʠ ʉɻ ʽ ʚʽʜʢʘʯʘʪʠ ʾʭ ʯʝʨʝʟ 

ʚʝʨʪʠʢʘʣʴʥʠʡ ʩʪʦʚʙʫʨ. ɿʘ ʪʘʢʦʾ ʪʝʭʥʦʣʦʛʽʾ ʥʝʤʘʻ ʧʦʪʨʝʙʠ ʫ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ 

ʚʥʫʪʨʽʰʥʴʦʧʨʦʤʠʩʣʦʚʠʭ ʛʘʟʦʧʨʦʚʦʜʽʚ. ɸʥʘʣʦʛʽʯʥʘ ʪʝʭʥʦʣʦʛʽʷ ʚʠʜʦʙʫʪʢʫ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʽ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʚʫʛʽʣʴʥʦʛʦ ʤʝʪʘʥʫ.  

ʈʦʟʨʦʙʢʘ ʧʦʢʣʘʜʽʚ ʩʣʘʥʮʝʚʦʾ ʥʘʬʪʠ ʤʦʞʝ ʧʦ-ʨʽʟʥʦʤʫ ʚʧʣʠʚʘʪʠ ʥʘ ʥʘʚʢʦʣʠʰʥʻ 

ʩʝʨʝʜʦʚʠʱʝ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʮʴʦʛʦ ʚʧʣʠʚʫ ʟʤʽʥʶʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʣʫʯʝʥʥʷ ʥʘʬʪʠ. ɿʚʘʞʘʶʯʠ ʥʘ ʛʝʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʽ ʪʝʭʥʦʣʦʛʽʾ 

ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ, ʝʬʝʢʪ ʧʦʚʝʨʭʥʝʚʦʾ ʨʦʟʨʦʙʢʠ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʢʠʩʣʦʪʥʠʡ ʜʨʝʥʘʞ, 

ʚʠʢʣʠʢʘʥʠʡ ʰʚʠʜʢʠʤ ʚʽʜʩʣʦʥʝʥʥʷʤ ʧʦʨʽʜ ʽ ʩʫʧʫʪʥʽʤ ʦʢʠʩʥʝʥʥʷʤ ʤʽʥʝʨʘʣʽʚ; 

ʧʦʪʨʘʧʣʷʥʥʷ ʤʝʪʘʣʽʚ ʫ ʧʦʚʝʨʭʥʝʚʽ ʽ ˇʨʫʥʪʦʚʽ ʚʦʜʠ; ʧʽʜʚʠʱʝʥʥʷ ʝʨʦʟʽʾ; ʚʠʜʽʣʝʥʥʷ 

ʩʽʨʢʦʚʦʜʥʶ; ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ, ʚʠʢʣʠʢʘʥʝ ʧʠʣʦʫʪʚʦʨʝʥʥʷʤ ʧʽʜ ʯʘʩ ʟʙʘʛʘʯʝʥʥʷ, 

ʧʝʨʝʨʦʙʢʠ, ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʽ ʪ.ʜ. ʂʨʽʤ ʪʦʛʦ, ʧʨʦʚʝʜʝʥʥʷ ʧʦʚʝʨʭʥʝʚʦʾ ʨʦʟʨʦʙʢʠ ʧʨʠ 

ʚʽʜʢʨʠʪʽʡ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʦʢʣʘʜʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʧʨʠ ʨʦʟʨʦʙʮʽ ʥʘ ʤʽʩʮʽ ʟʘʣʷʛʘʥʥʷ, 

ʧʝʨʝʜʙʘʯʘʻ ʽʥʪʝʥʩʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴ, ʘ ʪʝʨʤʘʣʴʥʘ ʧʝʨʝʨʦʙʢʘ ʩʣʘʥʮʽʚ ʧʦʨʦʜʞʫʻ 

ʚʽʜʭʦʜʠ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʩʢʣʘʜʫʚʘʥʥʷ ʽ ʟʘʭʦʨʦʥʝʥʥʷ. ɿʘʣʝʞʥʦ ʚʽʜ ʚʠʙʨʘʥʠʭ ʤʝʪʦʜʽʚ 

ʚʠʣʫʯʝʥʥʷ ʥʘʬʪʠ ʽʟ ʩʣʘʥʮʽʚ ʤʘʪʝʨʽʘʣʠ ʚʽʜʭʦʜʽʚ ʤʦʞʫʪʴ ʤʽʩʪʠʪʠ ʩʫʣʴʬʘʪʠ, ʚʘʞʢʽ ʤʝʪʘʣʠ, 

ʜʝʷʢʽ ʟ ʥʠʭ ʻ ʪʦʢʩʠʯʥʠʤʠ ʪʘ ʢʘʥʮʝʨʦʛʝʥʥʠʤʠ. 

ʋ ʯʘʩ, ʢʦʣʠ ʩʪʘʙʽʣʴʥʽʩʪʴ ʻ ʢʣʶʯʝʤ ʜʦ ʤʘʡʙʫʪʥʴʦʛʦ, ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ ʯʠ ʚʚʝʜʝʥʥʷ 

ʭʽʤʽʯʥʠʭ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ ʧʽʜ ʟʝʤʣʝʶ ʧʦʚʠʥʥʦ ʙʫʪʠ ʜʦʟʚʦʣʝʥʦ ʯʠ, ʥʘʚʧʘʢʠ, ï 

ʟʘʙʦʨʦʥʝʥʦ, ʦʩʢʽʣʴʢʠ ʪʘʢʘ ʧʨʘʢʪʠʢʘ ʦʙʤʝʞʠʪʴ ʘʙʦ ʚʠʢʣʶʯʠʪʴ ʙʫʜ-ɹʷʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʟʘʙʨʫʜʥʝʥʦʛʦ ʰʘʨʫ, ʪʘʢ ʷʢ ʜʦʚʛʦʪʝʨʤʽʥʦʚʽ ʝʬʝʢʪʠ ʚʧʣʠʚʫ ʪʘʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʝ 

ʜʦʩʣʽʜʞʝʥʽ. ʋ ʜʽʶʯʠʭ ʜʽʣʷʥʢʘʭ ʚʠʜʦʙʫʪʢʫ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʥʘ ʢʦʞʝʥ 1 ʢʚʘʜʨʘʪʥʠʡ ʤʝʪʨ 

ʧʦʨʦʜʠ ʟʘʢʘʯʫʻʪʴʩʷ ʧʨʠʙʣʠʟʥʦ 0,1 ï 0,5 ʣʽʪʨʽʚ ʭʽʤʽʢʘʪʽʚ. 

ʉʴʦʛʦʜʥʽʰʥʽ ʧʨʽʦʨʠʪʝʪʠ ʨʦʟʨʦʙʢʠ ʽ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ ʽ ʛʘʟʫ ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʧʝʨʝʦʮʽʥʝʥʽ ʟ ʦʛʣʷʜʫ ʥʘ ʪʦʡ ʬʘʢʪ, ʱʦ ʨʠʟʠʢʠ ʽ ʪʷʛʘʨ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ 

ʩʝʨʝʜʦʚʠʱʝ ʥʝ ʢʦʤʧʝʥʩʫʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʠʤʠ ʧʦʪʝʥʮʽʡʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ, ʦʩʢʽʣʴʢʠ 

ʧʦʢʘʟʥʠʢʠ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘʢʦʛʦ ʛʘʟʫ ʻ ʜʫʞʝ ʥʠʟʴʢʠʤʠ. 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ 
1. ʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʜʝʨʞʘʚʥʦʾ ʧʦʣʽʪʠʢʠ ʫ ʩʬʝʨʽ ʚʠʜʦʙʫʪʢʫ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ 

ʚ ʋʢʨʘʾʥʽ [ʊʝʢʩʪ]: ʟʙ. ʥʘʫʢ. ʧʨ. / ʟʘ ʨʝʜ. ɻ.ʃ. ʈʷʙʮʝʚʘ ʽ ʉ.ɺ. ʉʘʥʻʛʽʥʘ. ï ʂ.: ʇʩʽʭʻʷ, 2013. ï 240 ʩ. 
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ʋɼʂ 622.24 

 

ʊʢʘʯʝʥʢʦ ʗ.ʉ., ʘʩʧʽʨʘʥʪʢʘ ʛʨ. 185ɸ-21-2 ʌʇʅʊ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɯʛʥʘʪʦʚ ɸ.ʆ., ʢ.ʪ.ʥ., ʜʦʮ. ʢʘʬʝʜʨʠ ʅɻɯɹ 

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

 

ʅɸʇʈʗʄʂʀ ʈʆɿɺʀʊʂʋ ʇʈʆʎɽʉɯɺ ʋɼʆʉʂʆʅɸʃɽʅʅʗ 

ʇʆʈʆɼʆʈʋʁʅɯɺʅʆɻʆ ɯʅʉʊʈʋʄɽʅʊʋ 

 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʚʯʝʥʥʷ ʷʚʠʱ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʛʽʨʩʴʢʽʡ ʧʦʨʦʜʽ ʪʘ 

ʧʦʨʦʜʦʨʫʡʥʽʚʥʦʤʫ ʽʥʩʪʨʫʤʝʥʪʽ ʚ ʧʨʦʮʝʩʽ ʙʫʨʽʥʥʷ ʪʘ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ, ʷʢʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʝʬʝʢʪʠʚʥʝ ʨʫʡʥʫʚʘʥʥʷ ʧʦʨʽʜ ʥʘ ʚʠʙʦʾ ʩʚʝʨʜʣʦʚʠʥʠ, ʤʦʞʫʪʴ ʙʫʪʠ 

ʦʩʥʦʚʦʶ ʜʣʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʟ ʨʦʟʨʦʙʢʠ ʚʠʤʦʛ ʜʦ ʧʦʨʦʜʦʨʫʡʥʽʚʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʪʘ ʩʘʤʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʦʙʝʨʪʘʣʴʥʦʛʦ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʥʘ ʧʨʠʢʣʘʜʽ ʜʦʣʽʪ 

ʣʘʥʮʶʛʦʚʦʛʦ ʚʠʢʦʥʘʥʥʷ (ʨʠʩ. 1) [1]. 

 
ʈʠʩʫʥʦʢ 1. ï ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʜʦʣʦʪʘ ʣʘʥʮʶʛʦʚʦʛʦ ʚʠʢʦʥʘʥʥʷ, ʜʝ 1 - ʣʘʧʠ, 2 - ʟʫʙʯʘʩʪʽ 

ʜʠʩʢʠ, 3 - ʟʽʨʦʯʢʠ, ʱʦ ʟʤʦʥʪʦʚʘʥʽ ʥʘ ʚʽʩʽ 4 ʪʘ ʜʦʧʦʤʽʞʥʽʡ ʚʽʩʽ 5; ʟʫʙʯʘʩʪʽ ʜʠʩʢʠ 2 ʪʘ 

ʟʽʨʦʯʢʠ 3 ʟʘʢʨʽʧʣʝʥʦ ʥʝʨʫʭʦʤʦ ʚ ʣʘʧʘʭ 1 ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʚʦʨʷʜʥʠʭ ʧʽʜʰʠʧʥʠʢʽʚ ʢʦʯʝʥʥʷ 

6 ʪʘ ʟʘʤʢʦʚʠʭ ʚʪʫʣʦʢ 7; ʣʘʥʮʶʛʠ 8 ʦʩʥʘʱʝʥʽ ʟʫʙʮʷʤʠ 9 ʽ ʢʽʥʝʤʘʪʠʯʥʦ ʧʦʚ'ʷʟʘʥʽ ʟ 

ʟʫʙʯʘʩʪʠʤʠ ʜʠʩʢʘʤʠ 2 ʪʘ ʟʽʨʦʯʢʘʤʠ 3; ʟʽʨʦʯʢʠ ʪʘ ʟʫʙʯʘʩʪʽ ʜʠʩʢʠ ʤʦʞʫʪʴ ʦʙʝʨʪʘʪʠʩʷ 

 

ɻʝʦʤʝʪʨʽʷ ʪʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʟʫʙʢʽʚ ʙʫʨʦʚʠʭ ʜʦʣʽʪ, ʘ ʪʘʢʦʞ ʾʭ ʬʦʨʤʘ ʧʦʚʠʥʥʽ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʤʽʥʽʤʘʣʴʥʦ ʤʦʞʣʠʚʫ ʧʣʦʱʫ ʢʦʥʪʘʢʪʫ ʟʫʙʢʽʚ ʽʟ ʧʦʨʦʜʦʶ; ʤʘʢʩʠʤʘʣʴʥʦ 

ʤʦʞʣʠʚʫ ʧʣʦʱʫ ʚʽʣʴʥʠʭ ʧʦʚʝʨʭʦʥʴ ʥʘ ʚʠʙʦʾ ʩʚʝʨʜʣʦʚʠʥʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝʨʽʚʥʽʩʪʴ ʦʧʦʨʫ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʨʽʟʥʠʤ ʚʠʜʘʤ ʜʝʬʦʨʤʘʮʽʾ ʪʘ 40 - 50% 

ʧʣʦʱʽ ʚʠʙʦʶ ʩʚʝʨʜʣʦʚʠʥʠ ʨʫʡʥʫʚʘʪʠ ʟʘ ʨʘʭʫʥʦʢ ʜʝʬʦʨʤʘʮʽʾ ʩʢʦʣʶʚʘʥʥʷ (ʟʩʫʚʫ, ʟʨʽʟʫ), 

ʚʠʛʠʥʫ ʪʘ ʚʽʜʨʠʚʫ. 

ɻʝʦʤʝʪʨʽʷ ʪʘ ʬʦʨʤʘ ʪʚʝʨʜʦʩʧʣʘʚʥʠʭ ʟʫʙʢʽʚ ʙʫʨʦʚʠʭ ʜʦʣʽʪ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʨʽʚʥʦʮʽʥʥʠʡ ʨʦʟʧʦʜʽʣ ʥʘʧʨʫʛ ʧʦ ʨʽʞʫʯʽʡ ʢʨʦʤʮʽ ʪʘ ʧʝʨʝʜʘʯʫ ʥʘ ʚʠʙʽʡ ʩʚʝʨʜʣʦʚʠʥʠ 

ʚʠʩʦʢʠʭ ʧʠʪʦʤʠʭ ʥʘʚʘʥʪʘʞʝʥʴ (ʜʦ 700 - 800 ʅ/ʤʤ ʜʦʚʞʠʥʠ ʨʽʞʫʯʦʾ ʢʨʦʤʢʠ) ʟ ʪʠʤ, ʱʦʙ 

ʙʫʨʽʥʥʷ ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʚ ʟʦʥʽ ʦʙ'ʻʤʥʦʛʦ ʪʠʧʫ ʨʫʡʥʫʚʘʥʥʷ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ [2]. 

ɺʽʜʩʪʘʥʴ ʤʽʞ ʨʽʞʫʯʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʧʦʨʦʜʦʨʫʡʥʽʚʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʧʦʚʠʥʥʘ 

ʨʦʟʨʘʭʦʚʫʚʘʪʠʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʙʫʨʠʤʠʭ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʪʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʤʦʚ ʧʦʚʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ ʮʽʣʠʢʽʚ ʧʦʨʦʜʠ ʟʘ ʚʽʣʴʥʠʤʠ ʢʦʥʮʝʥʪʨʠʯʥʠʤʠ 

ʧʦʚʝʨʭʥʷʤʠ ʚʠʙʦʶ ʩʚʝʨʜʣʦʚʠʥʠ. ʇʨʠ ʙʫʨʽʥʥʽ ʤ'ʷʢʠʭ ʽ ʚ'ʷʟʢʠʭ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʥʝʦʙʭʽʜʥʦ 

ʨʽʞʫʯʽ ʝʣʝʤʝʥʪʠ ʜʦʣʽʪ ʨʦʟʤʽʱʫʚʘʪʠ ʨʦʟʛʦʨʥʫʪʠʤ ʧʽʜ ʨʽʚʥʠʤʠ ʢʫʪʘʤʠ ʧʦ ʚʽʜʥʦʰʝʥʥʶ 



ʉʝʢʮʽʷ 1 ï ʊʝʭʥʦʣʦʛʽʾ ʚʠʜʦʙʫʪʢʫ, ʧʝʨʝʨʦʙʢʠ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ  

ʄʘʪʝʨʽʘʣʠ X ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çʄʦʣʦʜʴ: ʥʘʫʢʘ ʪʘ ʽʥʥʦʚʘʮʽʾè 

50 

ʦʜʠʥ ʜʦ ʦʜʥʦʛʦ, ʧʨʠ ʮʴʦʤʫ ʢʨʦʢ ʦʩʴʦʚʦʛʦ ʟʩʫʚʫ ʧʦʚʠʥʝʥ ʙʫʪʠ ʟʤʽʥʥʠʤ ʽ ʟʤʝʥʰʫʚʘʪʠʩʷ 

ʚʽʜ ʮʝʥʪʨʫ ʜʦ ʧʝʨʠʬʝʨʽʾ ʜʦʣʦʪʘ. ʎʝ ʟʘʙʝʟʧʝʯʠʪʴ ʧʝʨʝʢʨʠʪʪʷ ʧʣʦʱʠʥʠ ʚʠʙʦʶ ʨʽʟʘʣʴʥʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ, ʘ ʪʘʢʦʞ ʫʪʚʦʨʝʥʥʷ ʧʣʦʱʠʥ ʨʫʡʥʫʚʘʥʥʷ ʚʠʙʦʶ ʫ ʚʠʛʣʷʜʽ ʫʩʪʫʧʽʚ ʪʘ 

ʟʥʠʞʝʥʥʷ ʝʥʝʨʛʦʻʤʥʦʩʪʽ ʨʫʡʥʫʚʘʥʥʷ ʚʠʙʦʶ. ɿ ʤʝʪʦʶ ʟʥʠʞʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘʧʨʫʛʠ ʚ ʨʽʞʫʯʠʭ ʝʣʝʤʝʥʪʘʭ, ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʥʘʥʽ ʫ ʬʦʨʤʽ 

ʧʽʚʩʬʝʨʠ. ʊʚʝʨʜʦʩʧʣʘʚʥʽ ʟʫʙʢʠ ʩʧʝʮʽʘʣʴʥʦʾ ʬʦʨʤʠ (ʟ ʧʣʦʩʢʦʶ ʘʙʦ ʥʘʧʽʚʩʬʝʨʠʯʥʦʶ 

ʨʽʞʫʯʦʶ ʛʨʘʥʥʶ) ʪʦʚʱʠʥʦʶ ʜʦ 8 ʤʤ, ʟ ʢʫʪʦʤ ʟʘʛʦʩʪʨʝʥʥʷ 80 - 85Á ʽ ʧʝʨʝʜʥʽʤ 

ʥʝʛʘʪʠʚʥʠʤ ʢʫʪʦʤ 15 - 20Á ʧʦʚʠʥʥʽ ʨʦʟʪʘʰʦʚʫʚʘʪʠʩʷ ʪʘʢ, ʱʦʙ ʥʘ ʨʘʮʽʦʥʘʣʴʥʠʭ ʨʝʞʠʤʘʭ 

ʙʫʨʽʥʥʷ ʚ ʥʠʭ ʚʠʥʠʢʘʣʠ ʥʘʧʨʫʞʝʥʥʷ ʩʪʠʩʥʝʥʥʷ, ʘ ʥʝ ʨʦʟʪʷʛʫʚʘʥʥʷ. 

ɺʠʩʦʢʘ ʝʥʝʨʛʦʻʤʥʽʩʪʴ ʨʫʡʥʫʚʘʥʥʷ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʧʦʪʨʝʙʫʻ ʧʽʜʚʝʜʝʥʥʷ ʜʦ ʜʦʣʦʪʘ 

ʚʝʣʠʢʦʾ (ʙʽʣʴʰʝ 50 ʢɺʪ) ʧʦʪʫʞʥʦʩʪʽ. ʈʝʘʣʽʟʘʮʽʷ ʮʽʻʾ ʧʦʪʫʞʥʦʩʪʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ 

ʥʝʚʝʣʠʢʽ ʢʦʥʪʘʢʪʥʽ ʧʦʚʝʨʭʥʽ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʚʠʩʦʢʫ ʥʘʧʨʫʞʝʥʽʩʪʴ ʨʦʙʦʪʠ ʝʣʝʤʝʥʪʽʚ 

ʜʦʣʦʪʘ. ʊʘʢ ʚ ʨʦʙʦʪʽ ʦʧʦʨʠ ʰʘʨʦʰʢʦʚʦʛʦ ʜʦʣʦʪʘ ʦʜʥʦʯʘʩʥʦ ʙʝʨʝ ʫʯʘʩʪʴ ʥʝ ʙʽʣʴʰʝ 25% 

ʫʩʽʭ ʪʽʣ ʢʦʯʝʥʥʷ, ʪʦʤʫ ʢʦʥʪʘʢʪʥʘ ʥʘʧʨʫʛʘ ʜʦʩʷʛʘʻ ʚ ʦʧʦʨʘʭ ʢʦʯʝʥʥʷ 4000 - 5000 ʄʇʘ, ʘ 

ʚ ʦʧʦʨʘʭ ʢʦʚʟʘʥʥʷ ï 30 - 40 ʄʇʘ [3]. 

ɻʦʣʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʢʘʪʘʩʪʨʦʬʽʯʥʦʛʦ ʟʥʦʰʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʦʟʙʨʦʻʥʥʷ ʙʫʨʦʚʠʭ 

ʜʦʣʽʪ ʤʦʞʥʘ ʟ ʫʧʝʚʥʝʥʽʩʪʶ ʚʚʘʞʘʪʠ: ʚʠʥʠʢʥʝʥʥʷ ʘʥʦʤʘʣʴʥʦʛʦ ʨʝʞʠʤʫ ʚʟʘʻʤʦʜʽʾ 

ʪʚʝʨʜʦʩʧʣʘʚʥʠʭ ʟʫʙʢʽʚ ʽʟ ʛʽʨʩʴʢʦʶ ʧʦʨʦʜʦʶ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʘʚʪʦʤʝʭʘʥʽʯʥʦʤʫ 

ʢʦʥʪʘʢʪʫʚʘʥʥʽ ʟʘ ʦʜʥʦʡʤʝʥʥʠʤʠ ʪʦʯʢʘʤʠ ʫ ʧʘʨʽ çʟʫʙʦʢ - ʧʦʨʦʜʘè; ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ ʫʤʦʚ 

ʧʨʦʤʠʚʘʥʥʷ ʚʠʙʦʶ ï ʚʽʜʩʫʪʥʽʩʪʴ ʘʙʦ ʥʝʟʥʘʯʥʠʡ ʩʪʫʧʽʥʴ ʧʨʦʥʠʢʥʝʥʥʷ ʧʨʦʤʠʚʘʣʴʥʦʾ 

ʨʽʜʠʥʠ ʚ ʟʦʥʫ ʨʫʡʥʫʚʘʥʥʷ. 

ʈʘʮʽʦʥʘʣʴʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʨʝʞʠʤʫ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʩʣʽʜ ʚʚʘʞʘʪʠ ʪʽ, ʧʨʠ ʷʢʠʭ 

ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʚʠʩʦʢʽ ʤʝʭʘʥʽʯʥʘ ʰʚʠʜʢʽʩʪʴ ʙʫʨʽʥʥʷ, ʤʽʮʥʽʩʪʴ ʧʦʨʦʜʦʨʫʡʥʽʚʥʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʫ ʪʘ ʤʽʥʽʤʘʣʴʥʘ ʝʥʝʨʛʦʻʤʥʽʩʪʴ ʧʨʦʮʝʩʽʚ ʨʫʡʥʫʚʘʥʥʷ ʧʦʨʦʜʠ. 

ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʨʽʟʢʦ ʟʨʦʩʪʘʶʪʴ ʚʽʙʨʘʮʽʾ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ, ʽ ʷʢ 

ʥʘʩʣʽʜʦʢ, ʫʩʴʦʛʦ ʧʨʠʚʦʜʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ. ʈʦʙʦʪʘ ʫʩʪʘʪʢʫʚʘʥʥʷ ʚ ʨʝʞʠʤʽ ʧʽʜʚʠʱʝʥʦʾ 

ʚʽʙʨʘʮʽʾ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʧʦʣʦʤʦʢ ʦʩʥʦʚʥʠʭ ʚʫʟʣʽʚ ʽ ʨʽʟʢʦʛʦ ʟʤʝʥʰʝʥʥʷ 

ʧʨʦʭʦʜʢʠ ʥʘ ʜʦʣʦʪʦ, ʱʦ ʟʥʘʯʥʦ ʟʙʽʣʴʰʫʻ ʚʘʨʪʽʩʪʴ ʙʫʨʽʥʥʷ ʽ ʟʥʠʞʫʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʙʫʨʦʚʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ. ɽʬʝʢʪʠʚʥʠʤ ʟʘʩʦʙʦʤ ʟʥʠʞʝʥʥʷ ʚʽʙʨʘʮʽʡ ʻ ʟʘʙʽʡʥʽ ʘʤʦʨʪʠʟʘʪʦʨʠ, 

ʱʦ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʤʽʞ ʜʦʣʦʪʦʤ ʽ ʙʫʨʠʣʴʥʦʶ ʢʦʣʦʥʦʶ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʘʤʦʨʪʠʟʘʪʦʨʽʚ 

ʟʥʠʞʫʻ ʨʽʚʝʥʴ ʚʽʙʨʘʮʽʾ ʚ 2 - 2,5 ʨʘʟʠ. ʇʨʠ ʙʫʨʽʥʥʽ ʟ ʘʤʦʨʪʠʟʘʪʦʨʦʤ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʟʨʦʩʪʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʙʫʨʽʥʥʷ ʥʘ 15 - 47%. ʇʨʘʮʝʟʜʘʪʥʽʩʪʴ ʜʦʣʽʪ ʟʨʦʩʪʘʻ ʥʘ 19 - 40%. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʘʤʦʨʪʠʟʘʪʦʨʽʚ ʜʦʟʚʦʣʷʻ ʫʩʧʽʰʥʦ ʝʢʩʧʣʫʘʪʫʚʘʪʠ ʫʩʪʘʪʢʫʚʘʥʥʷ ʥʘ 

ʧʽʜʚʠʱʝʥʠʭ ʨʝʞʠʤʘʭ ʙʫʨʽʥʥʷ. 

ɺʽʜʥʦʩʥʦ ʚʧʣʠʚʫ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʤʠʚʘʣʴʥʠʭ ʨʽʜʠʥ ʥʘ ʭʽʜ ʚʠʙʽʡʥʠʭ ʧʨʦʮʝʩʽʚ 

ʚʟʘʻʤʦʜʽʾ ʙʫʨʦʚʦʛʦ ʜʦʣʦʪʘ ʽʟ ʛʽʨʩʴʢʦʶ ʧʦʨʦʜʦʶ, ʤʦʞʥʘ ʢʦʥʩʪʘʪʫʚʘʪʠ ʥʘʩʪʫʧʥʝ: 

ʥʘʡʙʽʣʴʰ ʩʫʪʪʻʚʠʤ ʯʠʥʥʠʢʦʤ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʚʠʙʽʡʥʽ ʫʤʦʚʠ ʨʫʡʥʽʚʥʠʭ ʧʨʦʮʝʩʽʚ ʻ 

ʛʫʩʪʠʥʘ ʙʫʨʦʚʦʾ ʧʨʦʤʠʚʘʣʴʥʦʾ ʨʽʜʠʥʠ ʪʘ ʾʾ ʫʤʦʚʥʘ ʚ'ʷʟʢʽʩʪʴ [4]. ɿʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ 

ʧʨʦʮʝʩʠ ʨʫʡʥʫʚʘʥʥʷ ʛʽʨʩʴʢʦʾ ʧʦʨʦʜʠ ʥʘ ʚʠʙʦʾ ʯʠʥʠʪʴ ʪʘʢʦʞ ʽ ʥʘʷʚʥʽʩʪʴ (ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ) 

ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ (ʇɸʈ) ʫ ʩʢʣʘʜʽ ʙʫʨʦʚʠʭ ʧʨʦʤʠʚʘʣʴʥʠʭ ʨʽʜʠʥ, ʷʢʽ 

ʚʠʩʪʫʧʘʶʪʴ, ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ, ʚ ʷʢʦʩʪʽ ʧʦʥʠʞʫʚʘʯʽʚ ʦʧʦʨʫ ʧʦʨʦʜʠ ʨʫʡʥʽʚʥʠʤ ʚʧʣʠʚʘʤ. 
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ʊʨʠʣʝʥʢʦ ɼ.ʆ., ʩʪʫʜʝʥʪ ʛʨ. 185ʤ-21-1 ʌʇʅʊ 

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

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

 

ʊɽʍʅʆʃʆɻɯʗ ɹʋʈɯʅʅʗ ɯɿ ɿɸʉʊʆʉʋɺɸʅʅʗʄ ɺʀɹɯʁʅʀʍ ʄɸʐʀʅ ʊɸ 

ɯʅʐʀʍ ʉʋʄɯɾʅʀʍ ʄɽʍɸʅɯɿʄɯɺ 

 

ɿʘʮʽʢʘʚʣʝʥʽʩʪʴ ʧʨʘʢʪʠʢʽʚ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʥʫʨʶʚʘʣʴʥʠʭ ʤʘʰʠʥ ʜʣʷ ʙʫʨʽʥʥʷ 

ʩʚʝʨʜʣʦʚʠʥ ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʦʙ'ʻʢʪʠʚʥʦ ʟʘʢʣʘʜʝʥʘ ʫ ʥʠʟʮʽ ʾʭ ʧʦʟʠʪʠʚʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ, ʷʢʽ ʧʦʣʷʛʘʶʪʴ ʫ ʥʘʩʪʫʧʥʦʤʫ: ʥʘʙʣʠʞʝʥʥʷʤ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ ʜʦ 

ʧʦʨʦʜʦʨʫʡʥʽʚʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʤʦʞʥʘ ʩʫʪʪʻʚʦ ʟʙʽʣʴʰʠʪʠ ʧʠʪʦʤʽ ʝʥʝʨʛʝʪʠʯʥʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʠʙʽʡ ʩʚʝʨʜʣʦʚʠʥʠ; ʪʝʭʥʦʣʦʛʽʯʥʦ ʥʘʡʙʽʣʴʰ ʧʦʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʢʘʥʘʣʠ ʧʽʜʚʝʜʝʥʥʷ ʛʽʜʨʘʚʣʽʯʥʦʾ ʝʥʝʨʛʽʾ ʪʘ ʟʥʠʞʫʶʪʴʩʷ ʾʾ ʚʪʨʘʪʠ [1]. 

ɼʦ ʟʘʥʫʨʶʚʘʣʴʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʪʘʢʽ ʤʘʰʠʥʠ ʦʙʝʨʪʘʣʴʥʦʾ ʜʽʾ, ʷʢ ʥʘʩʪʫʧʥʽ ʧʝʨʝʣʽʯʝʥʽ: 

ʪʫʨʙʦʙʫʨ (ʻ ʟʘʥʫʨʶʚʘʣʴʥʠʤ ʛʽʜʨʘʚʣʽʯʥʠʤ ʜʚʠʛʫʥʦʤ, ʧʨʠʟʥʘʯʝʥʠʤ ʜʣʷ ʦʙʝʨʪʘʥʥʷ 

ʧʦʨʦʜʦʨʫʡʥʽʚʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ, ʚ ʷʢʦʤʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʝʥʝʨʛʽʾ ʧʦʪʦʢʫ 

ʢʨʘʧʣʠʥʥʦʾ ʨʽʜʠʥʠ ʚ ʤʝʭʘʥʽʯʥʫ ʝʥʝʨʛʽʶ ʦʙʝʨʪʘʥʥʷ ʚʘʣʫ), ʛʚʠʥʪʦʚʠʡ ʜʚʠʛʫʥ (ʫ ʥʴʦʤʫ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʽʥʘ ʧʦʪʝʥʮʽʡʥʦʾ ʝʥʝʨʛʽʾ ʟʘ ʧʨʘʢʪʠʯʥʦ ʥʝʟʤʽʥʥʦʾ ʚʝʣʠʯʠʥʠ ʢʽʥʝʪʠʯʥʦʾ 

ʝʥʝʨʛʽʾ ʨʽʜʠʥʠ - ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ), ʝʣʝʢʪʨʦʙʫʨ. 

ɯʩʪʦʪʥʦ ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ ʧʦʪʫʞʥʦʩʪʽ, ʱʦ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʨʫʡʥʫʚʘʥʥʷ ʛʽʨʩʴʢʦʾ 

ʧʦʨʦʜʠ, ʤʦʞʥʘ ʦʙʝʨʪʘʶʯʠ ʙʫʨʠʣʴʥʽ ʪʨʫʙʠ ʟ ʥʝʚʝʣʠʢʦʶ ʯʘʩʪʦʪʦʶ ʽ ʟʙʽʣʴʰʫʶʯʠ ʯʘʩʪʦʪʫ 

ʦʙʝʨʪʘʥʥʷ ʧʦʨʦʜʦʨʫʡʥʽʚʥʦʛʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʫʣʴʪʠʧʣʽʢʘʪʦʨʘ, ʷʢʠʡ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ 

ʚʠʱʝ ʥʴʦʛʦ. ʋ ʧʨʘʢʪʠʮʽ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʚʽʜʦʤʽ ʧʨʠʩʪʨʦʾ, ʱʦ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʚ 

ʩʚʝʨʜʣʦʚʠʥʽ ʧʦʙʣʠʟʫ ʚʠʙʦʶ ʪʘ ʜʦʟʚʦʣʷʶʪʴ ʟʤʽʥʶʚʘʪʠ ʯʘʩʪʦʪʫ ʦʙʝʨʪʘʥʥʷ 

ʧʦʨʦʜʦʨʫʡʥʽʚʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ. ɺ ʦʩʥʦʚʥʦʤʫ, ʮʝ ʨʝʜʫʢʪʦʨʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʩʧʽʣʴʥʦ ʽʟ ʚʠʙʽʡʥʠʤʠ ʜʚʠʛʫʥʘʤʠ ï ʪʫʨʙʦʙʫʨʘʤʠ ʪʘ ʝʣʝʢʪʨʦʙʫʨʘʤʠ [2]. 

ɺʽʜʦʤʽ ʧʨʠʩʪʨʦʾ ʤʦʞʥʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʟʘ ʪʘʢʠʤʠ ʦʟʥʘʢʘʤʠ: 

1) ʇʨʠʟʥʘʯʝʥʥʷ 

- ʟʤʝʥʰʝʥʥʷ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ; 

- ʧʽʜʚʠʱʝʥʥʷ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ. 

2) ʊʠʧ ʧʨʠʩʪʨʦʶ 

- ʤʝʭʘʥʽʯʥʠʡ ʨʝʜʫʢʪʦʨ; 

- ʛʽʜʨʦʪʨʘʥʩʬʦʨʤʘʪʦʨ. 

3) ʊʠʧ ʟʫʙʯʘʩʪʦʾ ʧʝʨʝʜʘʯʽ 

- ʧʣʘʥʝʪʘʨʥʘ; 

- ʽʟ ʚʥʫʪʨʽʰʥʽʤ ʟʘʯʝʧʣʝʥʥʷʤ; 

- ʪʨʠʚʘʣʴʥʘ ʽʟ ʧʨʦʤʽʞʥʠʤ ʚʘʣʦʤ. 

4) ʉʧʨʠʡʥʷʪʪʷ ʨʝʘʢʪʠʚʥʦʛʦ ʤʦʤʝʥʪʫ 

- ʢʦʣʦʥʦʶ ʙʫʨʠʣʴʥʠʭ ʪʨʫʙ; 

- ʨʦʟʧʦʨʦʤ ʥʘ ʩʪʽʥʢʠ ʩʚʝʨʜʣʦʚʠʥʠ. 

ɺʠʙʽʡʥʠʡ ʤʫʣʴʪʠʧʣʽʢʘʪʦʨ ʧʣʘʥʝʪʘʨʥʦʛʦ ʪʠʧʫ ʜʣʷ ʙʫʨʽʥʥʷ ʛʣʠʙʦʢʠʭ ʩʚʝʨʜʣʦʚʠʥ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʥʴʦʤʫ ʥʘʩʪʫʧʥʠʭ ʪʠʧʽʚ ʧʣʘʥʝʪʘʨʥʠʭ 

ʧʝʨʝʜʘʯ: 

1) ʦʜʥʦʨʷʜʥʘ (ʦʜʥʦʩʪʫʧʽʥʯʘʩʪʘ), 

2) ʙʘʛʘʪʦʩʪʫʧʽʥʯʘʩʪʘ (ʜʚʦʭ- ʪʘ ʪʨʠʩʪʫʧʽʥʯʘʩʪʘ), 

3) ʧʝʨʝʜʘʯʘ ʟ ʜʚʦʨʷʜʥʠʤʠ ʩʘʪʝʣʽʪʘʤʠ, 

4) ʧʝʨʝʜʘʯʘ ʽʟ ʪʨʴʦʤʘ ʮʝʥʪʨʘʣʴʥʠʤʠ ʢʦʣʝʩʘʤʠ. 

ʆʩʪʘʥʥʽʡ ʪʠʧ ʧʝʨʝʜʘʯʽ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʜʫʞʝ ʟʥʘʯʥʝ ʧʝʨʝʜʘʪʥʝ ʚʽʜʥʦʰʝʥʥʷ (ʜʦ 

1500). ɿʘʣʝʞʥʦ ʚʽʜ ʯʠʩʣʘ ʟʫʙʽʚ ʚʝʜʫʯʠʡ ʽ ʚʝʜʝʥʠʡ ʚʘʣʠ ʤʦʞʫʪʴ ʦʙʝʨʪʘʪʠʩʷ ʚ ʦʜʥʫ ʘʙʦ 

ʧʨʦʪʠʣʝʞʥʽ ʩʪʦʨʦʥʠ. ʇʝʨʝʜʘʯʘ ʢʦʤʧʘʢʪʥʘ, ʘʣʝ ʩʢʣʘʜʥʘ ʫ ʚʠʛʦʪʦʚʣʝʥʥʽ ʢ.ʢ.ʜ. ʾʾ ʥʠʞʯʝ, 



ʉʝʢʮʽʷ 1 ï ʊʝʭʥʦʣʦʛʽʾ ʚʠʜʦʙʫʪʢʫ, ʧʝʨʝʨʦʙʢʠ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ  

ʄʘʪʝʨʽʘʣʠ X ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çʄʦʣʦʜʴ: ʥʘʫʢʘ ʪʘ ʽʥʥʦʚʘʮʽʾè 
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ʥʽʞ ʜʣʷ ʽʥʰʠʭ ʧʝʨʝʜʘʯ. ɼʣʷ ʩʠʣʦʚʠʭ ʧʨʠʚʦʜʽʚ ʮʝʡ ʤʝʭʘʥʽʟʤ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʠ 

ʧʝʨʝʜʘʪʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʚ ʤʝʞʘʭ 19 - 352, ʧʨʠʯʦʤʫ ʧʝʨʝʚʘʞʥʦ ʜʣʷ ʢʦʨʦʪʢʦʯʘʩʥʦʾ 

ʨʦʙʦʪʠ. 

ʇʝʨʝʜʘʯʽ ʪʨʝʪʴʦʛʦ ʪʠʧʫ ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʝʱʦ ʙʽʣʴʰʽ ʧʝʨʝʜʘʪʥʽ ʚʽʜʥʦʰʝʥʥʷ (ʜʦ 16), 

ʥʽʞ ʦʜʥʦʨʷʜʥʽ, ʘʣʝ ʚʦʥʠ ʩʢʣʘʜʥʽʰʽ ʫ ʚʠʛʦʪʦʚʣʝʥʥʽ ʽ ʤʘʶʪʴ ʚʝʣʠʢʽ ʦʩʴʦʚʽ ʛʘʙʘʨʠʪʠ. 

ɿʘʛʘʣʦʤ ʚʦʥʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʦʙʤʝʞʝʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʧʝʨʝʜʘʪʥʠʭ ʚʽʜʥʦʰʝʥʴ. 

ʅʘʡʙʽʣʴʰ ʧʨʦʩʪʘ ʦʜʥʦʨʷʜʥʘ (ʦʜʥʦʩʪʫʧʽʥʯʘʩʪʘ) ʧʝʨʝʜʘʯʘ ʟ ʟʦʚʥʽʰʥʽʤ ʽ ʚʥʫʪʨʽʰʥʽʤ 

ʟʘʯʝʧʣʝʥʥʷʤʠ. ʎʷ ʧʝʨʝʜʘʯʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʮʝʥʪʨʘʣʴʥʠʭ ʢʦʣʽʩ ʟ ʚʥʫʪʨʽʰʥʽʤʠ ʪʘ 

ʟʦʚʥʽʰʥʽʤʠ ʟʫʙʘʤʠ, ʚʦʜʠʣʘ ʽ ʩʘʪʝʣʽʪʽʚ. ʉʧʽʚʚʽʩʥʽ ʚʠʭʽʜʥʽ ʟʘʣʠ ʪʘ ʮʝʥʪʨʘʣʴʥʽ ʢʦʣʝʩʘ 

ʦʙʝʨʪʘʶʪʴʩʷ ʥʘʚʢʦʣʦ ʚʽʩʽ, ʱʦ ʥʘʟʠʚʘʻʪʴʩʷ ʦʩʥʦʚʥʦʶ. ʉʘʪʝʣʽʪʠ ʦʙʝʨʪʘʶʪʴʩʷ ʥʘʚʢʦʣʦ 

ʩʚʦʾʭ ʚʽʩʝʡ ʽ ʨʘʟʦʤ ʟ ʚʦʜʠʣʦʤ ʥʘʚʢʦʣʦ ʦʩʥʦʚʥʦʾ ʚʽʩʽ. ʋ ʧʝʨʝʜʘʯʽ ʟʘʩʪʦʩʦʚʫʶʪʴ 2 - 3 ʪʘ 

ʙʽʣʴʰʝ ʩʘʪʝʣʽʪʽʚ. ɺʝʜʫʯʠʡ ʪʘ ʚʝʜʝʥʠʡ ʚʘʣʠ ʦʙʝʨʪʘʶʪʴʩʷ ʚ ʦʜʠʥ ʙʽʢ. ʈʘʮʽʦʥʘʣʴʥʽ ʤʝʞʽ 

ʧʝʨʝʜʘʪʥʠʭ ʚʽʜʥʦʰʝʥʴ 3 - 9. ʇʝʨʝʜʘʯʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʠʤ ʢ.ʢ.ʜ. (ʜʦ 98% ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʚʪʨʘʪ ʫ ʧʽʜʰʠʧʥʠʢʘʭ ʢʦʯʝʥʥʷ) ʽ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʩʠʣʦʚʠʭ 

ʧʨʠʚʦʜʘʭ. 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʚʝʣʠʢʠʭ ʧʝʨʝʜʘʪʥʠʭ ʚʽʜʥʦʰʝʥʴ ʽʟ ʜʚʦʭ ʘʙʦ ʪʨʴʦʭ ʦʜʥʦʨʷʜʥʠʭ 

ʧʝʨʝʜʘʯ ʤʦʞʥʘ ʩʢʣʘʩʪʠ ʜʚʦ- ʘʙʦ ʪʨʠʩʪʫʧʽʥʯʘʩʪʠʡ ʨʝʜʫʢʪʦʨ ʽʟ ʟʘʛʘʣʴʥʠʤ ʧʝʨʝʜʘʪʥʠʤ 

ʚʽʜʥʦʰʝʥʥʷʤ. ʋ ʟʚ'ʷʟʢʫ ʟ ʦʙʤʝʞʝʥʠʤʠ ʨʦʟʤʽʨʘʤʠ ʩʚʝʨʜʣʦʚʠʥ ʟʘ ʜʽʘʤʝʪʨʦʤ, ʘ ʪʘʢʦʞ ʟ 

ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʧʦʨʦʜʦʨʫʡʥʽʚʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʥʘ ʧʦʣʦʚʠʥʫ ï 

ʦʜʠʥ ʧʦʨʷʜʦʢ (ʫ ʧ'ʷʪʴ - ʜʝʩʷʪʴ ʨʘʟʽʚ) ʧʦʨʽʚʥʷʥʦ ʟ ʯʘʩʪʦʪʦʶ ʦʙʝʨʪʘʥʥʷ ʙʫʨʠʣʴʥʠʭ ʪʨʫʙ, 

ʜʦʮʽʣʴʥʦ ʚʠʢʦʥʫʚʘʪʠ ʚʠʙʽʡʥʠʡ ʤʫʣʴʪʠʧʣʽʢʘʪʦʨ ʟ ʙʘʛʘʪʦʩʪʫʧʽʥʯʘʩʪʦʶ ʧʣʘʥʝʪʘʨʥʦʶ 

ʧʝʨʝʜʘʯʝʶ. 

ʇʨʠʡʥʷʚʰʠ ʜʚʦʩʪʫʧʽʥʯʘʩʪʫ ʧʝʨʝʜʘʯʫ ʚ ʤʫʣʴʪʠʧʣʽʢʘʪʦʨʽ ʧʨʠ ʧʝʨʝʜʘʪʥʦʤʫ 

ʚʽʜʥʦʰʝʥʥʽ ʦʜʥʽʻʾ ʩʪʫʧʝʥʽ ʧʦʨʷʜʢʫ 3, ʦʪʨʠʤʘʻʤʦ ʟʘʛʘʣʴʥʝ ʧʝʨʝʜʘʪʥʝ ʚʽʜʥʦʰʝʥʥʷ 

ʧʦʨʷʜʢʫ 9, ʱʦ ʮʽʣʢʦʤ ʧʨʠʡʥʷʪʥʦ. ʇʨʠ ʢ.ʢ.ʜ. ʦʜʥʦʛʦ ʩʪʫʧʝʥʷ 0,98 ʟʘʛʘʣʴʥʠʡ ʢ.ʢ.ʜ. 

ʤʫʣʴʪʠʧʣʽʢʘʪʦʨʘ ʩʪʘʥʦʚʠʪʠʤʝ 0,96. 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʧʣʘʥʝʪʘʨʥʘ ʧʝʨʝʜʘʯʘ ʧʨʘʮʶʚʘʣʘ ʷʢ ʤʫʣʴʪʠʧʣʽʢʘʪʦʨ, ʥʝʦʙʭʽʜʥʦ, ʱʦʙ 

ʚʝʜʫʯʠʤ ʚʘʣʦʤ ʙʫʚ ʚʘʣ ʚʦʜʠʣʘ, ʘ ʚʝʜʝʥʠʤ ï ʚʘʣ ʮʝʥʪʨʘʣʴʥʦʛʦ ʢʦʣʝʩʘ ʘʙʦ ʩʦʥʷʯʥʦʾ 

ʰʝʩʪʝʨʥʽ. ʊʘʢ ʷʢ ʤʫʣʴʪʠʧʣʽʢʘʪʦʨ ʜʚʦʩʪʫʧʽʥʯʘʩʪʠʡ, ʪʦ ʚʘʣ ʩʦʥʷʯʥʦʾ ʰʝʩʪʝʨʥʽ ʧʝʨʰʦʛʦ 

(ʚʝʨʭʥʴʦʛʦ) ʩʪʫʧʝʥʷ ʧʦʚʠʥʝʥ ʟ'ʻʜʥʫʚʘʪʠʩʷ ʟ ʚʘʣʦʤ ʚʦʜʠʣʘ ʜʨʫʛʦʛʦ (ʥʠʞʥʴʦʛʦ) ʩʪʫʧʝʥʷ. 

ɿ'ʻʜʥʘʥʥʷ ʨʽʟʴʙʦʚʝ. ʋ ʩʚʦʶ ʯʝʨʛʫ ʚʝʜʫʯʠʡ ʚʘʣ ʤʫʣʴʪʠʧʣʽʢʘʪʦʨʘ ï ʚʘʣ ʚʦʜʠʣʘ ʚʝʨʭʥʴʦʾ 

ʩʪʫʧʝʥʽ ʦʪʨʠʤʫʻ ʦʙʝʨʪʘʥʥʷ ʚʽʜ ʢʦʣʦʥʠ ʙʫʨʠʣʴʥʠʭ ʪʨʫʙ, ʘ ʚʝʜʝʥʠʡ ʚʘʣ ï ʩʘʤʝ ʚʘʣ 

ʩʦʥʷʯʥʦʾ ʰʝʩʪʝʨʥʽ ʥʠʞʥʴʦʾ ʩʪʫʧʝʥʽ ʧʝʨʝʜʘʻ ʦʙʝʨʪʘʥʥʷ ʧʦʨʦʜʦʨʫʡʥʽʚʥʦʤʫ ʽʥʩʪʨʫʤʝʥʪʫ. 

ʇʣʘʥʝʪʘʨʥʘ ʧʝʨʝʜʘʯʘ ʧʦʤʽʱʝʥʘ ʚ ʢʦʨʧʫʩ ʤʫʣʴʪʠʧʣʽʢʘʪʦʨʘ, ʟʦʚʥʽʰʥʻ ʮʝʥʪʨʘʣʴʥʝ 

ʢʦʣʝʩʦ ʷʢʦʶ ʞʦʨʩʪʢʦ ʟ'ʻʜʥʘʥʝ ʟ ʦʩʪʘʥʥʽʤ, ʘ ʩʘʤ ʢʦʨʧʫʩ, ʱʦ ʩʧʨʠʡʤʘʻ ʨʝʘʢʪʠʚʥʠʡ 

ʤʦʤʝʥʪ, ʫʪʨʠʤʫʻʪʴʩʷ ʚʽʜ ʦʙʝʨʪʘʥʥʷ ʨʦʟʧʽʨʥʠʤ ʧʨʠʩʪʨʦʻʤ. ʆʩʪʘʥʥʽʡ, ʫʪʨʠʤʫʶʯʠ ʢʦʨʧʫʩ 

ʚʽʜ ʧʨʦʚʝʨʪʘʥʥʷ, ʫ ʤʽʨʫ ʧʦʛʣʠʙʣʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʚʟʜʦʚʞ ʚʽʩʽ 

ʩʚʝʨʜʣʦʚʠʥʠ ʨʘʟʦʤ ʟ ʫʩʽʻʶ ʙʫʨʠʣʴʥʦʶ ʢʦʣʦʥʦʶ, ʧʨʠ ʮʴʦʤʫ ʧʨʦʤʠʚʘʣʴʥʘ ʨʽʜʠʥʘ 

ʧʨʦʭʦʜʠʪʴ ʮʝʥʪʨʘʣʴʥʠʤ ʢʘʥʘʣʦʤ ʫ ʚʦʜʠʣʽ ʽ ʩʦʥʷʯʥʦʾ ʰʝʩʪʽʨʥʽ ʽ ʦʜʥʦʯʘʩʥʦ ʚʠʢʦʥʫʻ ʜʣʷ 

ʤʫʣʴʪʠʧʣʽʢʘʪʦʨʘ ʬʫʥʢʮʽʾ ʟʤʘʱʫʚʘʣʴʥʦʾ ʪʘ ʦʭʦʣʦʜʞʫʶʯʦʾ ʨʽʜʠʥʠ. ʆʩʴʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʥʘ ʧʦʨʦʜʦʨʫʡʥʽʚʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʩʪʚʦʨʶʻʪʴʩʷ ʚʘʛʦʶ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ ʪʘ ʧʝʨʝʜʘʻʪʴʩʷ 

ʯʝʨʝʟ ʤʫʣʴʪʠʧʣʽʢʘʪʦʨ ʚʠʙʽʡʥʦʤʫ ʩʥʘʨʷʜʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʧʽʜʚʠʱʝʥʥʷ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʧʦʨʦʜʦʨʫʡʥʽʚʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʧʨʠ 

ʙʫʨʽʥʥʽ ʩʚʝʨʜʣʦʚʠʥ ʦʙʤʝʞʝʥʦʛʦ ʜʽʘʤʝʪʨʘ ʤʦʞʝ ʙʫʪʠ ʟʜʽʡʩʥʝʥʦ ʚʠʙʽʡʥʠʤ 

ʤʫʣʴʪʠʧʣʽʢʘʪʦʨʦʤ, ʩʠʣʦʚʘ ʧʝʨʝʜʘʯʘ ʷʢʦʛʦ ʦʪʨʠʤʫʻ ʦʙʝʨʪʘʥʥʷ ʚʽʜ ʙʫʨʠʣʴʥʠʭ ʪʨʫʙ, ʷʢʽ 

ʤʘʶʪʴ ʤʝʥʰʫ ʯʘʩʪʦʪʫ ʦʙʝʨʪʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʠ ʧʦʪʫʞʥʦʩʪʽ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ 

1. ʇʨʦʛʨʝʩʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʩʧʦʨʫʜʞʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ. ʄʦʥʦʛʨʘʬʽʷ. ɭ.ɸ. ʂʦʨʦʚʷʢʘ, 

ɸ.ʆ. ɯʛʥʘʪʦʚ; ʄ-ʚʦ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ, ʅʘʮ. ʪʝʭʥ. ʫʥ-ʪ "ɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ". ï 

ɼʥʽʧʨʦ: ʅʊʋ "ɼʇ", 2020. ï 166 ʩ. 

2. Azar, J.J., & Robello, S.G. (2007). Drilling Engineering. PennWell Books. 



ʉʝʢʮʽʷ 1 ï ʊʝʭʥʦʣʦʛʽʾ ʚʠʜʦʙʫʪʢʫ, ʧʝʨʝʨʦʙʢʠ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ  

ʄʘʪʝʨʽʘʣʠ X ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çʄʦʣʦʜʴ: ʥʘʫʢʘ ʪʘ ʽʥʥʦʚʘʮʽʾè 

53 

ʋɼʂ 622.244 

 

ʏʝʨʥʫʩʴʢʠʡ ɺ. ɺ.  ʩʪʫʜʝʥʪ ʛʨ. 185ʤ-21ʟ-1 ʌʇʅʊ 

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

ʥʘʬʪʦʛʘʟʦʚʦʾ ʽʥʞʝʥʝʨʽʾ ʪʘ ʙʫʨʽʥʥʷ 

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

 

ɸʅɸʃɯɿ ɿɸʉʊʆʉʋɺɸʅʅʗ ʈʆɿʏʀʅɯɺ ʅɸ ɺʋɻʃɽɺʆɼʅɽɺɯʁ ʆʉʅʆɺɯ ʇʈʀ 

ɹʋʈɯʅʅɯ ʉɺɽʈɼʃʆɺʀʅ  

 

ɺ ʟʘʨʫʙʽʞʥʽʡ ʽ ʚʽʪʯʠʟʥʷʥʽʡ ʧʨʘʢʪʠʮʽ ʙʫʨʽʥʥʷ ʩʬʝʨʘ ʤʦʞʣʠʚʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʪʠʥʫ ʧʨʦʜʫʢʪʠʚʥʠʭ ʧʣʘʩʪʽʚ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ ʽ ʙʘʛʘʪʦʚʠʙʽʡʥʠʤʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ ʩʚʝʨʜʣʦʚʠʥʘʤʠ ʟʥʘʯʥʦ ʨʦʟʰʠʨʶʻʪʴʩʷ. ʎʽ ʩʚʝʨʜʣʦʚʠʥʠ ʤʘʶʪʴ 

ʩʢʣʘʜʥʠʡ ʧʨʦʬʽʣʴ, ʯʘʩʪʦ ʟ ʚʝʣʠʢʠʤʠ ʽ ʥʘʜʜʘʣʝʢʠʤʠ ʚʽʜʭʦʜʘʤʠ. ʇʨʦʚʽʜʥʫ ʨʦʣʴ ʚ ʙʫʨʽʥʥʽ 

ʽ ʚʠʢʦʨʠʩʪʘʥʥʽ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʫ ʩʚʽʪʽ ʟʘʡʤʘʻ ʉʐɸ, ʜʝ ʧʨʦʙʫʨʝʥʦ ʙʽʣʴʰʝ 8 

ʪʠʩʷʯ ʪʘʢʠʭ ʩʚʝʨʜʣʦʚʠʥ. ʋ ɿʘʭʽʜʥʽʡ ɭʚʨʦʧʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ 

ʨʦʟʨʦʙʣʝʥʽ ʫʩʽ ʨʦʜʦʚʠʱʘ ʇʽʚʥʽʯʥʦʛʦ ʤʦʨʷ, ʘ ʪʘʢʦʞ ʨʦʜʦʚʠʱʘ ɼʘʥʽʾ, ʌʨʘʥʮʽʾ, ɯʪʘʣʽʾ. ɺ 

ʦʩʪʘʥʥʽ 5 ï 10 ʨʦʢʽʚ ʚ ʋʢʨʘʾʥʽ ʙʫʨʽʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʽ ʩʚʝʨʜʣʦʚʠʥ ʟ 

ʚʝʣʠʢʠʤ ʚʽʜʭʠʣʝʥʥʷʤ ʚʠʙʦʾʚ ʚʽʜ ʚʝʨʪʠʢʘʣʽ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʨʦʟʨʦʙʣʷʪʠ ʨʦʜʦʚʠʱʘ. 

ɯʩʥʫʻ ʨʷʜ ʧʨʦʙʣʝʤ, ʱʦ ʦʙʤʝʞʫʶʪʴ ʰʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʙʫʨʽʥʥʷ. ʆʜʥʘ ʟ ʦʩʥʦʚʥʠʭ ʧʨʦʙʣʝʤ ʧʨʠ ʙʫʨʽʥʥʽ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ 

ʩʚʝʨʜʣʦʚʠʥ ʧʦʚ'ʷʟʘʥʘ ʟ ʧʝʨʝʜʘʯʝʶ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʠʙʽʡ. ʈʝʘʣʽʟʘʮʽʷ ʧʦʪʫʞʥʦʩʪʽ ʥʘ 

ʚʠʙʦʾ ʰʣʷʭʦʤ ʧʝʨʝʜʘʯʽ ʚʣʘʩʥʦʾ ʚʘʛʠ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ (ɹʂ) ʥʘ ʜʦʣʦʪʦ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ, 

ʧʨʠ ʚʝʣʠʢʠʭ ʟʝʥʽʪʥʠʭ ʢʫʪʘʭ ʽ ʚʝʣʠʢʠʭ ʛʣʠʙʠʥʘʭ ʦʙʤʝʞʝʥʘ ʚʝʣʠʯʠʥʦʶ ʦʧʦʨʽʚ, ʱʦ 

ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʨʫʩʽ ɹʂ ʚ ʩʪʚʦʣʽ ʩʚʝʨʜʣʦʚʠʥʠ, ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʝʥʽʪʥʦʛʦ ʢʫʪʘ ʽ 

ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʨʪʷ ʂʬ ʚ ʧʘʨʽ "ʧʦʨʦʜʘ-ʤʝʪʘʣ". ɿʘʟʚʠʯʘʡ, ʯʠʤ ʢʨʫʪʽʰʝ ʪʨʘʻʢʪʦʨʽʷ ʧʦʭʠʣʦʾ 

ʜʽʣʷʥʢʠ, ʪʠʤ ʙʽʣʴʰʝ ʩʠʣʠ ʪʝʨʪʷ ʽ ʪʠʤ ʢʦʨʦʪʰʝ ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʜʽʣʷʥʢʘ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ 

ʧʨʦʙʫʨʝʥʘ. ʑʦʙ ʟʙʽʣʴʰʠʪʠ ʡʦʛʦ ʧʨʦʪʷʞʥʽʩʪʴ, ʩʣʽʜ ʛʨʘʤʦʪʥʦ ʩʧʨʦʝʢʪʫʚʘʪʠ ʪʨʘʻʢʪʦʨʽʶ, 

ʟʤʝʥʰʠʪʠ ʨʽʟʢʽ ʪʨʘʻʢʪʦʨʽʶ ʩʪʚʦʣʘ ʩʚʝʨʜʣʦʚʠʥʠ, ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʙʫʨʦʚʠʭ ʨʦʟʯʠʥʽʚ [1]. 

ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʚʠʨʽʰʝʥʥʷ ʚʢʘʟʘʥʦʾ ʚʠʱʝ ʧʨʦʙʣʝʤʠ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʤʫʣʴʩʽʡʥʠʭ ʨʦʟʯʠʥʽʚ (ɽʈ), ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʽʩʪʦʪʥʝ ʟʥʠʞʝʥʥʷ ʩʠʣ ʪʝʨʪʷ 

ʙʫʨʠʣʴʥʦʛʦ ʽ ʧʦʨʦʜʦʨʫʡʥʫʶʯʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʦʙ ʩʪʽʥʢʠ ʩʚʝʨʜʣʦʚʠʥʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʨʦʟʯʠʥʘʤʠ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ. ɿʘ ʜʘʥʠʤʠ ʟʘʨʫʙʽʞʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠ ʙʫʨʽʥʥʽ ʩʚʝʨʜʣʦʚʠʥ 

ʟ ʧʨʦʤʠʚʘʥʥʷʤ ʨʦʟʯʠʥʘʤʠ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ ʟ ʘʥʪʠʬʨʠʢʮʽʡʥʠʤʠ ʜʦʙʘʚʢʘʤʠ ʚʜʘʻʪʴʩʷ 

ʧʦʥʠʟʠʪʠ ʂʪʨ ʫ ʚʽʜʢʨʠʪʦʤʫ ʩʪʚʦʣʽ ʜʦ 0,35. ʇʨʠ ʮʴʦʤʫ, ʟʜʽʡʩʥʝʥʥʷ ʧʝʨʝʜʘʯʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʦʣʦʪʦ ʚʣʘʩʥʦʶ ʚʘʛʦʶ ɹʂ ʧʨʘʢʪʠʯʥʦ ʦʙʤʝʞʝʥʦ ʟʝʥʽʪʥʠʤ ʢʫʪʦʤ 65Á. 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʷʢ ʧʨʦʤʠʚʘʣʴʥʘ ʨʽʜʠʥʘ ɽʈ ʤʦʞʥʘ ʧʦʥʠʟʠʪʠ ʂʪʨ ʜʦ 0,1-0,15, ʱʦ 

ʜʦʟʚʦʣʠʪʴ ʧʝʨʝʜʘʪʠ ʷʢ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʦʣʦʪʦ ʙʣʠʟʴʢʦ 30% ʚʘʛʠ ɹʂ ʽ ʟʜʽʡʩʥʠʪʠ ʧʨʦʮʝʩ 

ʙʫʨʽʥʥʷ ʧʨʠ ʟʚʠʯʘʡʥʽʡ ʢʦʥʩʪʨʫʢʮʽʾ ɹʂ, ʧʨʠ ʮʴʦʤʫ ʤʦʞʣʠʚʦ ʜʦʩʷʛʪʠ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ 

ʚʝʨʪʠʢʘʣʽ ʚ ʤʝʞʘʭ 2000-3000 ʤ 

ɹʽʣʴʰʽʩʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʟ ʥʘʜʜʘʣʝʢʠʤ ʚʽʜʭʠʣʝʥʥʷʤ ʚʽʜ ʚʝʨʪʠʢʘʣʽ 

ʧʨʦʙʫʨʝʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɽʈ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢʠʭ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʫʚʘʪʠ ʢʦʝʬʽʮʽʻʥʪʠ 

ʪʝʨʪʷ ʚ ʧʘʨʘʭ "ʤʝʪʘʣ-ʤʝʪʘʣ" ʽ "ʤʝʪʘʣ-ʬʽʣʴʪʨʘʮʽʡʥʘ ʢʽʨʢʘ" ʚʽʜʥʦʩʥʦ ʨʦʟʯʠʥʽʚ ʥʘ ʚʦʜʥʽʡ 

ʦʩʥʦʚʽ, ʩʢʦʨʦʯʫʻ ʫʩʢʣʘʜʥʝʥʥʷ ʧʨʠ ʉʇʆ, ʧʦʟʠʪʠʚʥʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʤʝʭʘʥʽʯʥʽʡ 

ʰʚʠʜʢʦʩʪʽ ʙʫʨʽʥʥʷ ʽ ʨʝʩʫʨʩ ʜʦʣʽʪ. 

ʆʢʨʽʤ ʧʨʦʙʣʝʤ ʟ ʧʦʜʦʣʘʥʥʷʤ ʩʠʣ ʪʝʨʪʷ ʧʨʠ ʙʫʨʽʥʥʽ ʩʚʝʨʜʣʦʚʠʥ ʩʢʣʘʜʥʦʛʦ 

ʧʨʦʬʽʣʶ, ʽʩʥʫʻ ʧʨʦʙʣʝʤʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʩʪʚʦʣʘ. ɺ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʧʨʠ 

ʙʫʜʽʚʥʠʮʪʚʽ ʧʦʣʦʛʠʭ ʽ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʧʨʦʝʢʪʥʘ ʪʨʘʻʢʪʦʨʽʷ ʩʪʚʦʣʘ 

ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʪʠʥ ʟʥʘʯʥʦʛʦ ʽʥʪʝʨʚʘʣʫ ʥʝʩʪʽʡʢʠʭ ʪʝʨʠʛʝʥʥʠʭ ʚʽʜʢʣʘʜʝʥʴ ʧʽʜ ʚʝʣʠʢʠʤʠ 

ʟʝʥʽʪʥʠʤʠ ʢʫʪʘʤʠ. ʂʨʽʤ ʪʦʛʦ, ʚʽʜ ʤʦʤʝʥʪʫ ʨʦʟʪʠʥʫ ʥʝʩʪʽʡʢʠʭ ʚʽʜʢʣʘʜʝʥʴ ʜʦ ʤʦʤʝʥʪʫ 

ʧʝʨʝʢʨʠʪʪʷ ʾʭ ʦʙʩʘʜʥʦʶ ʢʦʣʦʥʦʶ ʧʨʦʭʦʜʠʪʴ, ʷʢ ʧʨʘʚʠʣʦ, ʥʝ ʤʝʥʰʝ 7-10 ʜʽʙ. ɿʥʠʞʝʥʥʷ 

ʰʚʠʜʢʦʩʪʽ ʙʫʜʽʚʥʠʮʪʚʘ ʩʚʝʨʜʣʦʚʠʥ, ʘ ʪʘʢʦʞ ʚʝʣʠʢʘ ʧʨʦʪʷʞʥʽʩʪʴ ʩʪʚʦʣʘ ʩʚʝʨʜʣʦʚʠʥʠ 
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ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʫ ʢʦʥʪʘʢʪʫ ʥʝʩʪʽʡʢʠʭ ʛʣʠʥʠʩʪʠʭ ʧʦʨʽʜ ʟ ʙʫʨʦʚʠʤ 

ʨʦʟʯʠʥʦʤ. ʂʦʣʠ ʯʘʩ ʢʦʥʪʘʢʪʫ ʧʝʨʝʚʝʨʰʫʻ "ʧʦʨʽʛ ʩʪʽʡʢʦʩʪʽ" ʛʣʠʥ ʫ ʚʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, 

ʧʦʯʠʥʘʶʪʴʩʷ ʧʨʦʙʣʝʤʠ, ʱʦ ʧʦʚ'ʷʟʘʥʽ ʟ ʚʪʨʘʪʦʶ ʩʪʽʡʢʦʩʪʽ ʩʪʚʦʣʘ ʩʚʝʨʜʣʦʚʠʥʠ, ʷʢʽ ʫ ʨʷʜʽ 

ʚʠʧʘʜʢʽʚ ʚʠʨʽʰʫʶʪʴʩʷ ʪʽʣʴʢʠ ʨʘʜʠʢʘʣʴʥʠʤ ʩʧʦʩʦʙʦʤ ï ʟʘʙʫʨʢʦʶ ʥʦʚʦʛʦ ʩʪʚʦʣʘ. 

ʋ ʨʷʜʽ ʥʘʬʪʦʛʘʟʦʚʠʭ ʨʘʡʦʥʽʚ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʪʝʨʠʛʝʥʥʽ ʧʦʨʦʜʠ, ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʛʣʠʥʘʤʠ, ʩʣʘʥʮʷʤʠ, ʘʨʛʽʣʽʪʘʤʠ, ʷʢʽ ʧʨʠ ʢʦʥʪʘʢʪʽ ʟ ʚʦʜʥʦʶ ʬʘʟʦʶ ʧʨʘʢʪʠʯʥʦ ʤʠʪʪʻʚʦ 

ʘʜʩʦʨʙʫʶʪʴ ʚʦʜʫ ʟ ʨʦʟʪʨʽʩʢʫʚʘʥʥʷʤ ʧʦ ʧʣʦʱʠʥʘʭ ʥʘʰʘʨʫʚʘʥʥʷ. ɼʣʷ ʪʘʢʠʭ ʧʦʨʽʜ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ɽʈ, ʱʦ ʤʘʻ ʷʢ ʨʽʜʠʥʫ ʤʘʩʣʦ, ʷʢʝ ʬʽʣʴʪʨʫʻʪʴʩʷ ʚ ʧʦʨʦʜʫ, ʘʢʪʫʘʣʴʥʦ 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʧʨʦʬʽʣʶ ʩʪʚʦʣʘ ʩʚʝʨʜʣʦʚʠʥʠ. ʆʩʢʽʣʴʢʠ ʜʦʟʚʦʣʷʻ ʧʦʚʥʽʩʪʶ ʚʠʢʣʶʯʠʪʠ 

ʧʨʦʮʝʩ ʛʽʜʨʘʪʘʮʽʾ ʛʣʠʥ. ʇʦʟʠʪʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ɽʈ ʚʽʜʥʦʩʥʦ ʟʙʝʨʝʞʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʩʪʚʦʣʘ 

ʩʚʝʨʜʣʦʚʠʥʠ ʦʙʫʤʦʚʣʝʥʽ ʾʭ ʦʩʦʙʣʠʚʦʶ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʦʶ ʧʨʠʨʦʜʦʶ ʽ ʩʢʣʘʜʦʤ ʬʽʣʴʪʨʘʪʫ 

ʽ ʻ ʥʝʜʦʩʷʞʥʠʤʠ ʜʣʷ ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ. 

ʇʠʪʘʥʥʷ ʷʢʦʩʪʽ ʨʦʟʪʠʥʫ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ ʧʨʠ ʙʫʜʽʚʥʠʮʪʚʽ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ 

ʩʚʝʨʜʣʦʚʠʥ ʤʘʻ ʪʘʢʦʞ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ. ʇʝʨʚʠʥʥʠʡ ʨʦʟʪʠʥ ʧʨʦʜʫʢʪʠʚʥʠʭ ʧʣʘʩʪʽʚ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɽʈ ʜʦʟʚʦʣʷʻ ʤʘʢʩʠʤʘʣʴʥʦ ʟʙʝʨʽʛʘʪʠ ʢʦʣʝʢʪʦʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʧʨʦʜʫʢʪʠʚʥʠʭ ʧʣʘʩʪʽʚ ʥʘ ʝʪʘʧʽ ʟʘʢʽʥʯʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ. ɽʈ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʚʥʦʶ 

ʩʫʤʽʩʥʽʩʪʶ ʬʽʣʴʪʨʘʪʫ ʟ ʥʘʬʪʦʶ ʧʣʘʩʪʘ ʟʘʚʜʷʢʠ ʩʭʦʞʽʡ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽʡ ʧʨʠʨʦʜʽ 

ʚʫʛʣʝʚʦʜʥʝʚʦʾ ʦʩʥʦʚʠ ʨʦʟʯʠʥʫ ʽ ʥʘʬʪʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ɽʈ ʚʠʢʣʶʯʘʻ ʫʪʚʦʨʝʥʥʷ 

ʙʣʦʢʫʶʯʠʭ ʝʤʫʣʴʩʽʡ ʚ ʥʘʬʪʦʥʘʩʠʯʝʥʦʾ ʯʘʩʪʠʥʽ ʢʦʣʝʢʪʦʨʘ. 

ʇʨʦʪʝ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʙʝʟʣʽʯ ʫʩʧʽʰʥʠʭ ʧʨʠʢʣʘʜʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ɽʈ ʧʨʠ 

ʙʫʜʽʚʥʠʮʪʚʽ ʩʚʝʨʜʣʦʚʠʥ ʩʢʣʘʜʥʦʛʦ ʧʨʦʬʽʣʶ, ʽʩʥʫʻ ʨʷʜ ʩʢʣʘʜʥʦʱʽʚ ʟ ʨʝʛʫʣʶʚʘʥʥʷʤ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘʢʠʭ ʨʦʟʯʠʥʽʚ. ʆʩʦʙʣʠʚʦ ʧʦʢʘʟʥʠʢʽʚ ʨʝʦʣʦʛʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ. ɿʘʩʪʦʩʫʚʘʥʥʷ ɽʈ ʟʚ'ʷʟʘʥʝ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ ʨʽʰʝʥʥʷ ʩʧʝʮʠʬʽʯʥʠʭ ʧʨʦʙʣʝʤ 

ʮʴʦʛʦ ʪʠʧʫ ʜʠʩʧʝʨʩʥʠʭ ʩʠʩʪʝʤ, ʘ ʩʘʤʝ - ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ ʾʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚ 

ʯʘʩʽ ʽ ʧʨʠ ʜʽʾ ʘʛʨʝʩʠʚʥʠʭ ʯʠʥʥʠʢʽʚ ʫ ʩʚʝʨʜʣʦʚʠʥʽ, ʷʢʠʤʠ ʻ [2]:  

ï ʚʪʨʘʪʘ ʯʘʩʪʠʥʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʨʠ ʬʽʣʴʪʨʘʪʦʚʽʜʜʘʯʝ ʥʘ ʤʝʞʽ 

ʩʚʝʨʜʣʦʚʠʥʘ-ʧʣʘʩʪ;  

ï ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʦʶ ʧʣʘʩʪʘ ʽ ʛʽʜʨʦʬʽʣʴʥʦʶ ʪʚʝʨʜʦʶ ʬʘʟʦʶ;  

ï ʨʦʟʨʽʜʞʝʥʥʷ ʽ ʟʘʛʫʱʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʧʨʠ ʚʠʩʦʢʠʭ ʽ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ.  

ɯʩʥʫʻ ʜʚʘ ʯʠʥʥʠʢʘ, ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʫʩʽʭ ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʨʽʜʠʥ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ 

ʷʢ ʦʩʥʦʚʘ ɽʈ (ʥʘʬʪʘ, ʜʠʟʝʣʴʥʝ ʧʘʣʠʚʦ, ʤʽʥʝʨʘʣʴʥʽ ʽ ʩʠʥʪʝʪʠʯʥʽ ʤʘʩʣʘ), - ʾʭ ʩʪʠʩʣʠʚʽʩʪʴ ʽ 

ʜʫʞʝ ʽʩʪʦʪʥʘ ʟʘʣʝʞʥʽʩʪʴ ʚ'ʷʟʢʦʩʪʽ ʨʦʟʯʠʥʫ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ. ʅʘʡʽʩʪʦʪʥʽʰʠʤ ʯʠʥʥʠʢʦʤ ʻ 

ʩʠʣʴʥʝ ʧʘʜʽʥʥʷ ʚ'ʷʟʢʦʩʪʽ, ʜʠʥʘʤʽʯʥʦʾ ʽ ʩʪʘʪʠʯʥʦʾ ʥʘʧʨʫʛʠ ʟʨʫʰʝʥʥʷ ɽʈ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ 

ʪʝʤʧʝʨʘʪʫʨʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʤʽʪʥʦʛʦ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʦʯʠʱʝʥʥʷ ʩʪʚʦʣʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ, ʦʩʘʜʞʝʥʥʷ ʰʣʘʤʫ ʽ ʦʙʚʘʞʥʶʚʘʯʘ, ʟʨʦʩʪʘʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ 

ʪʝʨʪʷ, ʚʠʥʠʢʥʝʥʥʷ ʟʘʪʷʛʫʚʘʥʴ ʽ ʧʦʩʘʜʦʢ ʽʥʩʪʨʫʤʝʥʪʫ, ʧʨʠʭʚʘʪʽʚ. 

ɺʠʭʦʜʷʯʠ ʟ ʚʠʱʝʚʠʢʣʘʜʝʥʦʛʦ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʚʘʞʣʠʚʽʩʪʴ ʽ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʪʨʘʜʠʮʽʡʥʠʭ ʨʝʮʝʧʪʫʨ ɽʈ. ɼʣʷ 

ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʧʦʪʨʽʙʥʠʡ ʨʝʪʝʣʴʥʠʡ ʧʽʜʙʽʨ ʚʫʛʣʝʚʦʜʥʝʚʦʾ ʦʩʥʦʚʠ ʽ 

ʝʤʫʣʴʛʘʪʦʨʘ, ʨʦʟʨʦʙʢʘ ʪʝʭʥʦʣʦʛʽʾ ʩʪʘʙʽʣʽʟʘʮʽʾ ʧʨʦʬʽʣʶ ʨʝʦʣʦʛʽʾ ʨʦʟʯʠʥʫ ʟʘ ʨʘʭʫʥʦʢ 

ʚʚʝʜʝʥʥʷ ʜʦʙʘʚʦʢ, ʱʦ ʟʙʽʣʴʰʫʶʪʴ ʚ'ʷʟʢʽʩʪʴ ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʨʽʜʠʥ ʽʟ ʟʨʦʩʪʘʥʥʷʤ 

ʪʝʤʧʝʨʘʪʫʨʠ. 
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ʉʝʢʮʽʷ 1 ï ʊʝʭʥʦʣʦʛʽʾ ʚʠʜʦʙʫʪʢʫ, ʧʝʨʝʨʦʙʢʠ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ  
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ʐʫʤʦʚ ɸ.ʉ., ʘʩʧʽʨʘʥʪ ʛʨ. 185ɸ-22-10 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʉʫʜʘʢʦʚ ɸ.ʂ., ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʅʘʬʪʦʛʘʟʦʚʦʾ 

ʽʥʞʝʥʝʨʽʾ ʪʘ ʙʫʨʽʥʥʷ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ "ɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ", ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 
 

ʂʃɸʉʀʌɯʂɸʎɯʗ ɺôʗɾʋʏʀʍ ʈɽʏʆɺʀʅ ɹʃʆʂʆɺʆɻʆ ɻʈɸɺɯʁʅʆɻʆ 

ʌɯʃʔʊʈɸ 

 

ʆʩʥʦʚʥʘ ʽʜʝʷ ʧʨʠʩʚʷʯʝʥʘ ʧʨʦʙʣʝʤʽ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʫ ʨʦʟʨʦʙʮʽ ʪʝʭʥʦʣʦʛʽʾ 

ʩʪʚʦʨʝʥʥʽ ʙʣʦʢʦʚʦʛʦ ʛʨʘʚʽʡʥʦʛʦ ʬʽʣʴʪʨʘ. ɺôʷʞʫʯʠ ʨʝʯʦʚʠʥʠ ʻ ʦʩʥʦʚʥʠʤ ʩʢʣʘʜʥʠʢʦʤ 

ʦʤʦʥʦʣʽʯʫʚʘʥʥʷʤ ʬʽʣʴʪʨʘ. 

ɻʨʘʚʽʡʥʽ ʬʽʣʴʪʨʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʦʯʠʱʝʥʥʷ ʚʦʜʠ ʚ ʩʚʝʨʜʣʦʚʠʥʽ, ʢʦʣʠ 

ʧʨʦʜʫʢʪʠʚʥʠʡ ʧʣʘʩʪ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʨʦʜʫʢʪʠʚʥʠʤʠ ʧʽʩʢʘʤʠ, ʧʨʠʯʦʤʫ ʷʢʱʦ 

ʩʝʨʝʜʥʴʦʟʝʨʥʠʩʪʽ ʧʽʩʢʠ, ʪʦ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʬʽʣʴʪʨ ʟ ʦʜʥʦʰʘʨʦʚʦʶ 

ʛʨʘʚʽʡʥʦʶ ʦʙʩʠʧʢʦʶ, ʷʢʱʦ ʜʨʽʙʥʦʟʝʨʥʠʩʪʽ ʧʽʩʢʠ, ʪʦʜʽ ʢʨʘʱʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʙʘʛʘʪʦʰʘʨʦʚʠʡ ʬʽʣʴʪʨ. 

ɻʨʘʚʽʡʥʽ ʬʽʣʴʪʨʠ ʽʩʥʫʶʪʴ ʜʚʦʭ ʪʠʧʽʚ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʚʠʛʦʪʦʚʣʝʥʥʷ.  

ʇʨʠ ʧʝʨʰʦʤʫ ʚʘʨʽʘʥʪʽ ʛʨʘʚʽʡʥʠʡ ʬʽʣʴʪʨ ʩʪʚʦʨʶʻʪʴʩʷ ʥʘ ʜʝʥʥʽʡ ʧʦʚʝʨʭʥʽ ʽ ʚ ʛʦʪʦʚʦʤʫ 

ʚʠʛʣʷʜʽ ʦʧʫʩʢʘʻʪʴʩʷ ʚ ʩʚʝʨʜʣʦʚʠʥʫ. ʋ ʜʨʫʛʦʤʫ ʚʘʨʽʘʥʪʽ ʚ ʩʚʝʨʜʣʦʚʠʥʫ, ʧʽʩʣʷ ʩʧʫʩʢʫ 

ʢʘʨʢʘʩʘ ʬʽʣʴʪʨʦʚʦʾ ʢʦʣʦʥʠ ʜʦʩʪʘʚʣʷʻʪʴʩʷ ʧʫʭʢʠʤ ʛʨʘʚʽʡʥʠʤ ʤʘʪʝʨʽʘʣʦʤ. ʉʫʪʪʻʚʠʤʠ 

ʥʝʜʦʣʽʢʘʤʠ ʮʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʪʝʭʥʦʣʦʛʽʡ ʻ ʾʭʥʷ ʩʢʣʘʜʥʽʩʪʴ ʪʘ ʥʝʜʝʰʝʚʘ ʫ ʚʠʢʦʥʘʥʥʽ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ [1]. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʘʢʪʠʚʥʦ ʧʦʯʠʥʘʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʝʨʰʠʡ ʚʘʨʽʘʥʪ 

ʪʝʭʥʦʣʦʛʽʾ ʚʠʛʦʪʦʚʣʝʥʥʷ ʙʣʦʢʦʚʦʛʦ ʛʨʘʚʽʡʥʦʛʦ ʬʽʣʴʪʨʘ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʤʘʻ ʧʝʨʩʧʝʢʪʠʚʥʠʡ 

ʥʘʧʨʷʤʦʢ ʨʦʟʚʠʪʢʫ.  

ʅʘ ʢʣʘʩʠʬʽʢʘʮʽʾ (ʨʠʩ. 1) ʥʘʚʝʜʝʥʦ ʚôʷʞʫʯʠ ʨʝʯʦʚʠʥʠ ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʪʘ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʤʠ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʛʨʘʚʽʡʥʠʭ ʬʽʣʴʪʨʽʚ ʟʘ ʧʝʨʰʦʶ 

ʪʝʭʥʦʣʦʛʽʻʶ. 

ʎʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʘʩʪʫʧʥʽ ʬʽʟʠʯʥʽ ʧʨʦʮʝʩʠ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʷʢʠʭ 

ʦʜʝʨʞʫʶʪʴ ʛʨʘʚʽʡʥʽ ʬʽʣʴʪʨʠ ʙʣʦʢʦʚʦʾ ʢʦʥʩʪʨʫʢʮʽʾ: 

- ʛʽʜʨʘʪʘʮʽʡʥʠʤʠ ʚ'ʷʞʫʯʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʥʘʟʠʚʘʶʪʴ ʪʦʥʢʦ ʧʦʜʨʽʙʥʝʥʽ ʤʘʪʝʨʽʘʣʠ 

(ʧʦʨʦʰʢʠ), ʷʢʽ ʧʨʠ ʟʤʽʰʫʚʘʥʥʽ ʟ ʚʦʜʦʶ ʫʪʚʦʨʶʶʪʴ ʧʣʘʩʪʠʯʥʝ ʪʽʩʪʦ, ʟʜʘʪʥʝ ʚ ʧʨʦʮʝʩʽ 

ʭʽʤʽʯʥʦʾ ʚʟʘʻʤʦʜʽʾ ʟ ʥʝʶ ʪʚʝʨʜʥʫʪʠ, ʥʘʙʠʨʘʪʠ ʤʽʮʥʽʩʪʴ, ʟʚ'ʷʟʫʶʯʠ ʧʨʠ ʮʴʦʤʫ ʚ ʻʜʠʥʠʡ 

ʤʦʥʦʣʽʪ ʚʚʝʜʝʥʽ ʚ ʥʴʦʛʦ ʛʨʘʚʽʡ, ʫʪʚʦʨʶʻʪʴʩʷ ʛʨʘʚʽʡʥʠʡ ʙʣʦʢ ʤʦʥʦʣʽʪʫ. 

- ʢʦʫʛʫʣʷʮʽʡʥʽ ï ʮʝ ʩʫʤʽʰʽ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʩʧʦʣʫʢ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ 

ʚʫʛʣʝʚʦʜʥʽʚ ʪʘ ʥʝʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ɿʘʚʜʷʢʠ ʤʘʣʽʡ ʱʽʣʴʥʦʩʪʽ, 

ʚʠʩʦʢʽʡ ʧʣʘʩʪʠʯʥʦʩʪʽ, ʛʽʜʨʦʬʦʙʥʦʩʪʽ, ʟʜʘʪʥʦʩʪʽ ʨʦʟʤ'ʷʢʰʫʚʘʪʠʩʷ ʧʨʠ ʥʘʛʨʽʚʘʥʥʽ ʪʘ 

ʽʥʰʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ. 

- ʧʦʣʽʤʝʨʠʟʘʮʽʡʥʠʤʠ ʚôʷʞʫʯʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʥʘʟʠʚʘʶʪʴʩʷ ʤʘʪʝʨʽʘʣʠ, ʜʦ ʩʢʣʘʜʫ 

ʷʢʠʭ ʷʢ ʦʩʥʦʚʥʠʡ ʢʦʤʧʦʥʝʥʪ ʚʭʦʜʷʪʴ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʽ ʦʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ ï 

ʧʦʣʽʤʝʨʠ. ɿʘʚʜʷʢʠ ʩʚʦʾʡ ʟʜʘʪʥʦʩʪʽ ʬʦʨʤʫʚʘʪʠʩʷ ʧʦʣʽʤʝʨʥʽ ʤʘʪʝʨʽʘʣʠ ʥʘʟʠʚʘʶʪʴ ʪʘʢʦʞ 

ʧʣʘʩʪʠʯʥʠʤʠ ʤʘʩʘʤʠ.  

- ʬʘʟʦʚʠʡ ʧʝʨʝʭʽʜ (ʬʘʟʦʚʝ ʧʝʨʝʪʚʦʨʝʥʥʷ) ʫ ʪʝʨʤʦʜʠʥʘʤʽʮʽ ï ʧʝʨʝʭʽʜ ʨʝʯʦʚʠʥʠ ʟ 

ʦʜʥʽʻʾ ʪʝʨʤʦʜʠʥʘʤʽʯʥʦʾ ʬʘʟʠ ʜʦ ʽʥʰʦʾ ʧʨʠ ʟʤʽʥʽʠʟʦʚʥʽʰʥʽʭ ʫʤʦʚ. 

ɼʦ ʪʝʧʝʨ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ : 

- ʮʝʤʝʥʪ ï ʰʪʫʯʥʘ ʥʝʦʨʛʘʥʽʯʥʘ ʛʽʜʨʘʚʣʽʯʥʘ ʚ'ʷʞʫʯʘ ʨʝʯʦʚʠʥʘ. ʆʜʠʥ ʽʟ ʦʩʥʦʚʥʠʭ 

ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʇʨʠ ʚʟʘʻʤʦʜʽʾ ʟ ʚʦʜʦʶ, ʚʦʜʥʠʤʠ ʨʦʟʯʠʥʘʤʠ ʩʦʣʝʡ ʪʘ ʽʥʰʠʤʠ 

ʨʽʜʠʥʘʤʠ ʫʪʚʦʨʶʻ ʧʣʘʩʪʠʯʥʫ ʤʘʩʫ, ʷʢʘ ʧʦʪʽʤ ʪʚʝʨʜʥʝ ʽ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ 

ʢʘʤʝʥʝʧʦʜʽʙʥʝ ʪʽʣʦ [2]. 



ʉʝʢʮʽʷ 1 ï ʊʝʭʥʦʣʦʛʽʾ ʚʠʜʦʙʫʪʢʫ, ʧʝʨʝʨʦʙʢʠ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ  
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- ʙʽʪʫʤ ï ʤʽʥʝʨʘʣʴʥʽ ʢʦʤʧʣʝʢʩʠ (ʛʦʨʶʯʽ ʦʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ), ʷʢʽ ʟ ʚʫʛʣʝʚʦʜʥʽʚ; 

ʫʪʚʦʨʠʣʠʩʷ ʟ ʙʽʣʢʦʚʠʭ ʪʘ ʞʠʨʦʚʠʭ ʨʝʯʦʚʠʥ ʥʠʞʯʠʭ ʦʨʛʘʥʽʟʤʽʚ. ɿ ʛʝʥʝʪʠʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ 

ʜʦ ʙʽʪʫʤʽʚ ʚʽʜʥʦʩʷʪʴ ʟʝʤʥʠʡ ʛʘʟ, ʥʘʬʪʫ, ʟʝʤʥʫ ʩʤʦʣʫ, ʘʩʬʘʣʴʪ), ʘ ʪʘʢʦʞ ʧʨʠʨʦʜʥʽ 

ʧʦʭʽʜʥʽ ʥʘʬʪʠ (ʤʘʣʴʪʠ, ʘʩʬʘʣʴʪʠ, ʘʩʬʘʣʴʪʠʪʠ, ʢʝʨʠʪʠ, ʛʫʤʽʥʦ-ʢʝʨʠʪʠ, ʦʟʦʢʝʨʠʪ, 

ʘʥʪʨʘʢʩʦʣʽʪʠ ʪʘ ʽʥ) ʪʘ ʾʭ ʘʥʘʣʦʛʠ. [3]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 1 ï ʂʣʘʩʠʬʽʢʘʮʽʷ ʚôʷʞʫʯʠʭ ʨʝʯʦʚʠʥ ʙʣʦʢʦʚʠʭ ʛʨʘʚʽʡʥʠʭ ʬʽʣʴʪʨʽʚ 

 

- ʨʽʜʢʝ ʩʢʣʦ ï ʚʦʜʥʠʡ ʣʫʞʥʠʡ ʨʦʟʯʠʥ ʩʠʣʽʢʘʪʽʚ ʥʘʪʨʽʶ ὔὥὕὛὭὕ  ʪʘ (ʘʙʦ) 

ʢʘʣʽʶ ὑὕὛὭὕ  [2]. ʈʽʜʰʝ ʷʢ ʨʽʜʢʝ ʩʢʣʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʠʣʽʢʘʪʠ ʣʽʪʽʶ, ʥʘʧʨʠʢʣʘʜ ʚ 

ʝʣʝʢʪʨʦʜʥʦʤʫ ʧʦʢʨʠʪʪʽ. 

- ʝʧʦʢʩʠʜʥʽ ʩʤʦʣʠ ï ʟʘʛʘʣʴʥʠʡ ʪʝʨʤʽʥ ʥʘ ʧʦʟʥʘʯʝʥʥʷ ʩʠʥʪʝʪʠʯʥʠʭ 

ʪʝʨʤʦʨʝʘʢʪʠʚʥʠʭ ʩʤʦʣ, ʱʦ ʻ ʧʣʘʩʪʠʢʦʚʠʤʠ ʤʘʩʘʤʠ (ʢʦʤʧʦʟʠʮʽʻʶ) ʝʧʦʢʩʠʜʫ. ɿʘʟʚʠʯʘʡ 

ʾʭ ʧʦʣʽʤʝʨʠʟʘʮʽʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʩʣʷ ʜʦʜʘʚʘʥʥʷ ʟʘʪʚʝʨʜʞʫʚʘʯʘ ʟ ʫʪʚʦʨʝʥʥʷʤ ʢʦʧʦʣʽʤʝʨʫ. 

ʇʨʠ ʮʴʦʤʫ ʤʘʩʘ ʥʝʟʚʦʨʦʪʥʦ ʪʚʝʨʜʥʝ ʟʘ ʨʘʭʫʥʦʢ ʟʰʠʚʘʥʥʷ ʤʦʣʝʢʫʣʷʨʥʠʭ ʣʘʥʮʶʞʢʽʚ, 

ʪʦʤʫ ʩʪʘʻ ʥʝʧʣʘʚʢʦʶ ʪʘ ʥʝʨʦʟʯʠʥʥʦʶ [2]. 
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ʽʥʞʝʥʝʨʽʾ ʪʘ ʙʫʨʽʥʥʷ 

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

 

ʈʆɿʈʆɹʂɸ ɸʃɻʆʈʀʊʄʋ ɺʀɹʆʈʋ ʈɸʎɯʆʅɸʃʔʅʀʍ ʂʈʀʊɽʈɯɰɺ ɹʋʈʆɺʆɻʆ 

ʆɹʃɸɼʅɸʅʅʗ ɼʃʗ ʉʇʆʈʋɼɾɽʅʅʗ ʅɸʌʊʆɻɸɿʆɺʀʍ ʉɺɽʈɼʃʆɺʀʅ 

 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʜʠʥʘʤʽʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʜʣʷ ʘʥʘʣʽʪʠʯʥʦʛʦ 

ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʨʝʛʫʣʷʪʦʨʽʚ ʫ ʤʝʞʘʭ ʜʠʥʘʤʽʢʠ ʢʝʨʫʚʘʥʥʷ ʙʫʨʦʚʦʾ ʫʩʪʘʥʦʚʢʠ ʦʧʠʩʫʻʪʴʩʷ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʤ ʨʽʚʥʷʥʥʷʤ [1-3] 

 

y2+ʘ2ʫ
(1)+ʘ1ʫ=b1u

(1)+b0u,        ʫ(0)=ʫ0   ʫ
(1)(0)=ʫ1                                (1) 

 

ʇʦʪʨʽʙʥʦ ʟʥʘʡʪʠ ʪʘʢʠʡ ʢʝʨʫʶʯʠʡ ʚʧʣʠʚ u = u(y), ʱʦʙ ʢʨʠʪʝʨʽʡ ʦʧʪʠʤʘʣʴʥʦʩʪʽ 
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22 )( dtuqyI           q>0                                 (2) 

ʧʨʠʡʤʘʚ ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ. 

ʇʨʝʜʩʪʘʚʠʤʦ ʨʽʚʥʷʥʥʷ (1) ʥʦʨʤʘʣʴʥʦʶ ʩʠʩʪʝʤʦʶ ʨʽʚʥʷʥʴ ʫ ʧʝʨʝʤʽʥʥʽ ʩʪʘʥʠ 

 

X1
(1)=x2+b1u 

X2
(1)=-a1x1-a2x2+(b0-b1a2)u                                           (3) 

Y=x1 

 

ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʢʨʠʪʝʨʽʡ (2) ʤʘʻ ʚʠʛʣʷʜ 
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ʤʘʻ ʨʘʥʛʠ ʨʽʚʥʽ ʜʚʦʤ. ʊʘʢʠʤ ʯʠʥʦʤ, ʙʫʨʦʚʘ ʫʩʪʘʥʦʚʢʘ ʻ ʮʽʣʢʦʤ ʩʧʦʩʪʝʨʽʛʘʻʤʦʶ. 

ʆʧʪʠʤʘʣʴʥʝ ʨʽʚʥʷʥʥʷ, ʱʦ ʜʦʩʪʘʚʣʷʻ ʤʽʥʽʤʫʤ ʬʫʥʢʮʽʦʥʘʣʘ ʷʢʦʩʪʽ, ʨʝʘʣʽʟʫʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʠʬʽʯʥʦʛʦ ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫ. ʄʝʪʦʜ ʜʠʥʘʤʽʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʛʘʨʘʥʪʫʻ ʧʨʠ ʩʠʥʪʝʟʽ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʛʫʣʷʪʦʨʘ ʦʜʝʨʞʘʥʥʷ ʩʪʽʡʢʦʾ ʟʘʤʢʥʫʪʦʾ ʩʠʩʪʝʤʠ. 

ʊʦʤʫ ʧʨʠ ʨʽʰʝʥʥʽ ʟʘʜʘʯʽ ʩʠʥʪʝʟʫ ʥʝʦʙʭʽʜʥʽ ʜʦʜʘʪʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʟʥʘʯʝʥʥʷ 

ʜʽʘʧʘʟʦʥʫ ʟʤʽʥʠ ʢʦʝʬʽʮʽʻʥʪʘ ʧʽʜʩʠʣʝʥʥʷ, ʧʨʠ ʷʢʦʤʫ ʢʚʘʟʠʦʧʪʠʤʘʣʴʥʘʷ ʩʠʩʪʝʤʘ 

ʟʘʣʠʰʘʣʘʩʷ ʙ ʩʪʽʡʢʦʶ. 

ɼʣʷ ʮʽʻʾ ʤʝʪʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʝʪʦʜ D ï ʨʦʟʙʠʚʢʠ ʧʦ ʦʜʥʦʤʫ ʯʠ ʜʚʦʤ ʧʘʨʘʤʝʪʨʘʤ. 

ʇʦʪʽʤ ʟ ʦʙʣʘʩʪʽ ʩʪʽʡʢʦʩʪʽ ʥʘ ʧʣʦʱʠʥʽ D ï ʨʦʟʙʠʚʢʠ ʚʠʙʠʨʘʶʪʴ ʪʘʢʽ ʢʽʥʮʝʚʽ ʟʥʘʯʝʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʘ ʧʽʜʩʠʣʝʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘʜʘʥʽʡ ʪʦʯʥʦʩʪʽ ʘʧʨʦʢʩʠʤʘʮʽʾ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʝʨʝʭʽʜʥʦʛʦ ʧʨʦʮʝʩʫ ʢʚʘʟʠʦʧʪʠʤʘʣʴʥʳʤ ʧʝʨʝʭʽʜʥʠʤ ʧʨʦʮʝʩʦʤ. 

ɿôʷʩʫʻʤʦ ʚʧʣʠʚ ʧʘʨʘʤʝʪʨʘ m ʥʘ ʩʪʽʡʢʽʩʪʴ ʟʘʤʢʥʫʪʦʾ ʩʠʩʪʝʤʠ, ʧʦʙʫʜʫʚʘʚʰʠ ʢʨʠʚʫ D ï 

ʨʦʟʙʠʚʢʠ 
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ʇʽʩʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʦʞʣʠʚʠʭ ʟʤʽʥ ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʩʠʣʝʥʥʷ ʨʝʛʫʣʷʪʦʨʘ, ʧʨʠ ʷʢʦʤʫ 

ʢʚʘʟʠʦʧʪʠʤʘʣʴʥʘ ʩʠʩʪʝʤʘ ʷʚʣʷʻʪʴʩʷ ʩʪʽʡʢʦʶ, ʥʘʩʪʘʻ ʝʪʘʧ ʷʢʽʩʥʦʾ ʘʧʨʦʢʩʠʤʘʮʽʾ 

ʧʝʨʝʭʽʜʥʦʛʦ ʧʨʦʮʝʩʽʚ ʦʧʪʠʤʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʢʚʘʟʠʦʧʪʠʤʘʣʴʥʠʤ ʧʝʨʝʭʽʜʥʠʤ ʧʨʦʮʝʩʦʤ. 

ɺʠʙʽʨ ʪʘʢʠʭ ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʩʠʣʝʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʨʠʥʮʠʧʽʚ ʘʜʘʧʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʟʘʢʣʘʜʝʥʠʭ ʚ ʩʭʝʤʘʭ ʩʘʤʦʥʘʩʪʨʦʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ ʟ 

ʝʪʘʣʦʥʥʠʤʠ ʤʦʜʝʣʷʤʠ. ʈʦʣʴ ʝʪʘʣʦʥʥʦʾ ʤʦʜʝʣʽ ʪʫʪ ʛʨʘʻ ʧʝʨʝʭʽʜʥʠʡ ʧʨʦʮʝʩ ʦʧʪʠʤʘʣʴʥʦʾ 

ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ. ɹʣʠʟʴʢʽʩʪʴ ʚʠʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ ʢʚʘʟʠʦʧʪʠʤʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʜʦ 

ʩʠʛʥʘʣʫ ʥʘ ʚʠʭʦʜʽ ʦʧʪʠʤʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʦʮʽʥʶʻʪʴʩʷ ʢʨʠʪʝʨʽʻʤ ʩʘʤʦʥʘʩʪʨʦʶʚʘʥʥʷ. 
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ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʚʜʷʢʠ ʧʦʩʪʽʡʥʦʤʫ ʢʦʥʪʨʦʣʶ ʟʘ ʪʝʭʥʽʯʥʠʤ 

ʩʪʘʥʦʤ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʦʤ ʙʫʨʦʚʦʾ ʫʩʪʘʥʦʚʢʠ ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʧʨʦʮʝʥʪ 

ʧʨʦʩʪʦʾʚ ʙʫʨʦʚʠʭ ʫʩʪʘʥʦʚʦʢ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʣʶʯʝʥʥʷ ʚʠʥʠʢʥʝʥʥʷ ʘʚʘʨʽʡʥʠʭ ʩʪʘʥʽʚ, 

ʟʘʤʽʥʠʪʠ ʩʠʩʪʝʤʫ ʧʣʘʥʦʚʦ-ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʠʭ ʨʝʤʦʥʪʽʚ ʨʝʤʦʥʪʦʤ ʧʦ ʩʪʘʥʫ. 

ɹʣʦʢ-ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʘ: 
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ʗʨʦʰʝʥʢʦ ɸ.ɺ. ʩʪʫʜʝʥʪ ʛʨ. 185ʤ-21-1 ʌʇʅʊ 

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

ʽʥʞʝʥʝʨʽʾ ʪʘ ʙʫʨʽʥʥʷ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ "ɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ", ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʇɯɼɺʀʑɽʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ ʅɸʌʊʆɺʀɼʆɹʋʊʂʋ ɺ ʋʉʂʃɸɼʅɽʅʀʍ 

ʋʄʆɺɸʍ 

 

ʇʦʛʽʨʰʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʟʘʧʘʩʽʚ ʥʘʬʪʠ, ʷʢʝ ʨʝʻʩʪʨʫʻʪʴʩʷ ʚ ʦʩʪʘʥʥʻ ʜʝʩʷʪʠʣʽʪʪʷ, 

ʦʙ'ʻʢʪʠʚʥʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʩʢʣʘʜʥʝʥʥʷ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘʬʪʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ. 

ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʩʢʦʨʦʯʫʻʪʴʩʷ ʤʽʞʨʝʤʦʥʪʥʠʡ ʧʝʨʽʦʜ ʩʪʘʥʜʘʨʪʥʦʛʦ ʥʘʬʪʦʚʠʜʦʙʫʚʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ, ʟʙʽʣʴʰʫʶʪʴʩʷ ʚʠʪʨʘʪʠ ʥʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʩʧʝʮʽʘʣʴʥʦʛʦ 

ʚʠʢʦʥʘʥʥʷ. 

ɯʩʥʫʶʯʽ ʤʝʪʦʜʠ ʙʦʨʦʪʴʙʠ ʟ ʫʩʢʣʘʜʥʝʥʥʷʤʠ ʯʠʩʣʝʥʥʽ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʽ. ʆʜʥʘʢ ʞʦʜʝʥ ʟ 

ʥʠʭ ʥʝ ʤʦʞʝ ʚʠʨʽʰʠʪʠ ʚʩʽ ʧʨʦʙʣʝʤʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʥʘʬʪʦʚʠʜʦʙʫʚʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʚ ʫʩʢʣʘʜʥʝʥʠʭ ʫʤʦʚʘʭ. 

ɺ ʫʩʢʣʘʜʥʝʥʠʭ ʫʤʦʚʘʭ ʨʝʥʪʘʙʝʣʴʥʘ ʝʢʩʧʣʫʘʪʘʮʽʷ ʚʠʜʦʙʫʚʥʠʭ ʥʘʬʪʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ 

ʥʝʤʦʞʣʠʚʘ ʙʝʟ ʨʝʘʣʽʟʘʮʽʾ ʤʝʪʦʜʽʚ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʟʥʠʟʠʪʠ ʚʧʣʠʚ 

ʥʝʛʘʪʠʚʥʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʫʩʢʣʘʜʥʶʶʪʴ. ʋ ʪʦʡ ʩʘʤʠʡ ʯʘʩ ʜʦ ʩʴʦʛʦʜʥʽ ʥʝʤʘʻ 

ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʢʦʤʧʣʝʢʩʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʽ ʾʭ. 

ɺʩʽ ʚʽʜʦʤʽ ʤʝʪʦʜʠ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʥʝʡʪʨʘʣʽʟʘʮʽʶ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʣʠʰʝ ʦʜʥʦʛʦ 

ʬʘʢʪʦʨʘ, ʱʦ ʫʩʢʣʘʜʥʶʻ. ʇʨʠ ʮʴʦʤʫ ʚ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʥʝʡʪʨʘʣʽʟʘʮʽʷ ʥʝʛʘʪʠʚʥʠʭ 

ʥʘʩʣʽʜʢʽʚ ʦʜʥʦʛʦ ʫʩʢʣʘʜʥʝʥʥʷ ʩʧʨʠʯʠʥʷʻ ʧʦʩʠʣʝʥʥʷ ʚʧʣʠʚʫ ʽʥʰʦʛʦ. 

ʇʨʦʙʣʝʤʘ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘʬʪʦʚʠʜʦʙʫʪʢʫ ï ʦʜʥʘ ʟ ʦʩʥʦʚʥʠʭ ʫ 

ʜʽʷʣʴʥʦʩʪʽ ʥʘʬʪʦʚʠʜʦʙʫʚʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʘ ʪʘʢʦʞ ʫ ʨʦʙʦʪʽ ʬʘʭʽʚʮʽʚ ʪʘ ʚʯʝʥʠʭ. ɿ 

ʙʘʛʘʪʴʦʭ ʧʨʘʮʴ ʟ ʮʴʦʛʦ ʧʠʪʘʥʥʷ ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʢʽʣʴʢʘ ʨʦʙʽʪ ʦʛʣʷʜʦʚʦʛʦ ʭʘʨʘʢʪʝʨʫ [1-4]. 

ʆʧʪʠʤʽʟʘʮʽʷ ʥʘʬʪʦʚʠʜʦʙʫʪʢʫ ï ʩʢʣʘʜʥʝ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʝ ʟʘʚʜʘʥʥʷ. ʋ ʙʘʛʘʪʴʦʭ 

ʚʠʧʘʜʢʘʭ ʽʩʥʫʻ ʧʨʷʤʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʥʘʬʪʦʚʽʜʜʘʯʝʶ ʪʘ ʜʝʙʽʪʦʤ ʩʚʝʨʜʣʦʚʠʥʠ. 

ʄʘʢʩʠʤʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ ʚʠʜʦʙʫʪʢʫ ʽʩʥʫʻ ʜʣʷ ʢʦʞʥʦʛʦ ʢʦʣʝʢʪʦʨʘ, ʽ ʧʦʜʘʣʴʰʝ 

ʧʝʨʝʚʠʱʝʥʥʷ ʚʠʜʦʙʫʪʢʫ ʧʦʥʘʜ ʮʝʡ ʤʘʢʩʠʤʫʤ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʘʜʽʥʥʷ ʥʘʬʪʦʚʽʜʜʘʯʽ [2]. 

ʌʫʥʢʮʽʦʥʘʣʴʥʦ ʚʦʥʘ ʟʤʽʥʶʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ: ʚʽʜ ʤʝʭʘʥʽʟʤʫ 

ʥʘʬʪʦʚʠʜʦʙʫʪʢʫ, ʬʽʟʠʯʥʦʾ ʧʨʠʨʦʜʠ ʢʦʣʝʢʪʦʨʘ, ʡʦʛʦ ʦʪʦʯʝʥʥʷ ʪʘ ʨʽʜʠʥ, ʱʦ ʤʽʩʪʷʪʴʩʷ. 

ɼʣʷ ʧʽʜʪʨʠʤʢʠ ʤʘʢʩʠʤʘʣʴʥʦ ʝʬʝʢʪʠʚʥʦʾ ʥʦʨʤʠ ʚʽʜʙʦʨʫ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ ʜʦʩʠʪʴ ʧʦʚʥʫ ʛʝʦʣʦʛʽʯʥʫ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ ʽʥʬʦʨʤʘʮʽʶ. 

ɿ ʪʝʭʥʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʩʧʦʩʽʙ ʢʦʨʦʪʢʦʯʘʩʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʚʝʨʜʣʦʚʠʥ ʂɽʉ ʻ 

ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʤ ʩʠʤʙʽʦʟʦʤ ʩʧʦʩʦʙʽʚ ʧʝʨʽʦʜʠʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʚʝʨʜʣʦʚʠʥ ʽ 

ʙʝʟʧʝʨʝʨʚʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʚʝʨʜʣʦʚʠʥ ʟ ʨʝʛʫʣʴʦʚʘʥʠʤ ʝʣʝʢʪʨʠʯʥʠʤ ʧʨʠʚʦʜʦʤ. 

ɿ ʧʦʟʠʮʽʡ ʝʢʦʥʦʤʽʢʠ ʟʘ ʥʝʟʥʘʯʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʚʘʨʪʦʩʪʽ ʚʠʜʦʙʫʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 

ʂɽʉ ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʠʪʠ ʦʙʩʷʛʠ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ ʥʘ 10-15%, ʟʙʽʣʴʰʠʪʠ ʤʽʞʨʝʤʦʥʪʥʠʡ 

ʧʝʨʽʦʜ ʩʚʝʨʜʣʦʚʠʥʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ (ʄʈʇ) ʫ 1,5 ï 2 ʨʘʟʠ, ʩʢʦʨʦʪʠʪʠ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ 

ʫ 2 ï 3 ʨʘʟʠ. 

ʊʘʢ ʩʘʤʦ ʷʢ ʽ ʧʝʨʽʦʜʠʯʥʘ ʝʢʩʧʣʫʘʪʘʮʽʷ, ʢʦʨʦʪʢʦʯʘʩʥʘ ʝʢʩʧʣʫʘʪʘʮʽʷ ʩʚʝʨʜʣʦʚʠʥ 

ʧʝʨʝʜʙʘʯʘʻ ʯʝʨʛʫʚʘʥʥʷ ʧʝʨʽʦʜʽʚ ʚʽʜʢʘʯʫʚʘʥʥʷ ʨʽʜʠʥʠ ʟʽ ʩʚʝʨʜʣʦʚʠʥʠ ʪʘ ʾʾ ʥʘʢʦʧʠʯʝʥʥʷ ʫ 

ʩʚʝʨʜʣʦʚʠʥʽ. 

ɺʽʜʦʤʦ, ʱʦ ʛʦʣʦʚʥʠʤ ʥʝʜʦʣʽʢʦʤ ʧʝʨʽʦʜʠʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʚʝʨʜʣʦʚʠʥ ʻ ʩʢʦʨʦʯʝʥʥʷ 

ʦʙʩʷʛʽʚ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ ʟʘ ʨʘʭʫʥʦʢ ʧʘʜʽʥʥʷ ʩʝʨʝʜʥʴʦʽʥʪʝʛʨʘʣʴʥʦʾ ʜʝʧʨʝʩʽʾ ʥʘ ʧʣʘʩʪ. 

ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʦʙʛʦʚʦʨʶʚʘʥʦʛʦ ʤʝʪʦʜʫ ʮʝʡ ʥʝʜʦʣʽʢ ʚʜʘʻʪʴʩʷ ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʽʩʪʶ 

ʫʩʫʥʫʪʠ ʟʘ ʨʘʭʫʥʦʢ ʩʢʦʨʦʯʝʥʥʷ ʧʝʨʽʦʜʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʚʝʨʜʣʦʚʠʥ, ʱʦ ʚʢʣʶʯʘʻ ʯʘʩ 

ʚʽʜʢʘʯʫʚʘʥʥʷ ʨʽʜʠʥʠ ʟʽ ʩʚʝʨʜʣʦʚʠʥʠ ʽ ʯʘʩ ʥʘʢʦʧʠʯʝʥʥʷ ʚ ʥʽʡ ʨʽʜʠʥʠ. ʆʯʝʚʠʜʥʦ, ʱʦ 

ʤʝʥʰʝ ʪʨʠʚʘʣʽʩʪʴ ʧʝʨʽʦʜʫ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʪʠʤ ʤʝʥʰʝ ʚʪʨʘʪʠ [3]. 



ʉʝʢʮʽʷ 1 ï ʊʝʭʥʦʣʦʛʽʾ ʚʠʜʦʙʫʪʢʫ, ʧʝʨʝʨʦʙʢʠ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ  

ʄʘʪʝʨʽʘʣʠ X ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çʄʦʣʦʜʴ: ʥʘʫʢʘ ʪʘ ʽʥʥʦʚʘʮʽʾè 
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ʇʨʠ ʢʦʨʦʪʢʦʯʘʩʥʽʡ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʚʝʨʜʣʦʚʠʥ ʪʨʠʚʘʣʽʩʪʴ ʧʝʨʽʦʜʫ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʩʚʝʨʜʣʦʚʠʥ ʦʙʯʠʩʣʶʻʪʴʩʷ ʭʚʠʣʠʥʘʤʠ-ʜʝʩʷʪʢʘʤʠ ʭʚʠʣʠʥ. ʋ ʮʴʦʤʫ ʜʠʥʘʤʽʯʥʠʡ ʨʽʚʝʥʴ 

ʨʽʜʠʥʠ ʟʤʽʥʶʻʪʴʩʷ ʥʘ 10 ï 30 ʤʝʪʨʽʚ. ɼʝʧʨʝʩʽʷ ʞ ʧʣʘʩʪ ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʘʢʪʠʯʥʦ 

ʥʝʟʤʽʥʥʦʶ. ʇʨʠʧʣʠʚ ʧʣʘʩʪʦʚʦʾ ʨʽʜʠʥʠ ʚ ʩʚʝʨʜʣʦʚʠʥʫ ʥʝ ʧʨʠʧʠʥʷʻʪʴʩʷ, ʪʨʦʭʠ 

ʟʤʽʥʶʻʪʴʩʷ ʣʠʰʝ ʡʦʛʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ. 

ʇʨʠ ʧʝʨʽʦʜʠʯʥʽʡ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʚʝʨʜʣʦʚʠʥ ʽʟ ʟʤʝʥʰʝʥʥʷʤ ʧʝʨʽʦʜʫ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʯʘʩʪʦʪʘ ʚʧʣʠʚʫ ʝʣʝʢʪʨʠʯʥʠʭ, ʤʝʭʘʥʽʯʥʠʭ ʪʘ ʛʽʜʨʘʚʣʽʯʥʠʭ ʫʜʘʨʥʠʭ ʧʫʩʢʦʚʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʱʦ ʩʫʪʪʻʚʦ ʩʢʦʨʦʯʫʻ ʄʈʇ. ʇʨʠ ʢʦʨʦʪʢʦʯʘʩʥʽʡ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʩʚʝʨʜʣʦʚʠʥ ʮʴʦʛʦ ʥʝʤʘʻ ʟʘʚʜʷʢʠ ʥʘʷʚʥʦʩʪʽ ʤʦʞʣʠʚʦʩʪʽ ʟʜʽʡʩʥʶʚʘʪʠ çʤ'ʷʢʠʡè 

ʥʝʥʘʛʦʣʦʰʝʥʠʡ ʧʫʩʢ ʟ ʜʦʧʦʤʦʛʦʶ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʯʘʩʪʦʪʠ , ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ 

ʩʪʘʥʮʽʡ ʫʧʨʘʚʣʽʥʥʷ. 

ʇʨʠ ʢʦʨʦʪʢʦʯʘʩʥʽʡ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʚʝʨʜʣʦʚʠʥ, ʷʢ ʽ ʧʝʨʽʦʜʠʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ, 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʷʚʠʱʝ ʛʨʘʚʽʪʘʮʽʡʥʦʾ ʩʝʛʨʝʛʘʮʽʾ ʧʣʘʩʪʦʚʦʾ ʨʽʜʠʥʠ ʚ ʟʘʪʨʫʙʥʦʤ ʧʨʦʩʪʦʨʽ 

ʩʚʝʨʜʣʦʚʠʥʠ. ʅʘʬʪʘ, ʱʦ ʤʘʻ ʤʝʥʰʫ ʱʽʣʴʥʽʩʪʴ, ʧʽʜ ʯʘʩ ʥʘʢʦʧʠʯʝʥʥʷ ʨʽʜʠʥʠ ʫ 

ʩʚʝʨʜʣʦʚʠʥʽ ʢʦʥʮʝʥʪʨʫʻʪʴʩʷ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʩʪʦʚʧʘ ʨʽʜʠʥʠ, ʤʽʥʝʨʘʣʽʟʦʚʘʥʘ ʧʣʘʩʪʦʚʘ 

ʚʦʜʘ ï ʫ ʥʠʞʥʽʡ. ʊʦʤʫ ʧʨʠ ʢʦʨʦʪʢʦʯʘʩʥʽʡ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʽʜ ʯʘʩ ʚʽʜʢʘʯʫʚʘʥʥʷ ʨʽʜʠʥʠ ʟʽ 

ʩʚʝʨʜʣʦʚʠʥʠ ʩʧʦʯʘʪʢʫ ʚʽʜʢʘʯʫʻʪʴʩʷ ʧʣʘʩʪʦʚʘ ʚʦʜʘ, ʘ ʧʦʪʽʤ ʥʘʬʪʫ. ʊʦʙʪʦ. ʦʙʚʦʜʥʝʥʽʩʪʴ 

ʧʨʦʜʫʢʮʽʾ ʥʘ ʧʦʯʘʪʢʫ ʚʽʜʢʘʯʫʚʘʥʥʷ ʥʘʧʝʨʝʜ ʙʽʣʴʰʝ 80%, ʘ ʥʘʧʨʠʢʽʥʮʽ ð ʤʝʥʰʝ 40%. 

ɺʦʜʦʥʘʬʪʦʚʽ ʝʤʫʣʴʩʽʾ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʧʨʠ ʢʦʨʦʪʢʦʯʘʩʥʽʡ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʚʝʨʜʣʦʚʠʥ, 

ʥʝʩʪʽʡʢʽ ʽ ʤʘʶʪʴ ʚ'ʷʟʢʽʩʪʴ, ʱʦ ʥʝ ʥʘʙʘʛʘʪʦ ʧʝʨʝʚʠʱʫʻ ʚ'ʷʟʢʽʩʪʴ ʚʦʜʠ ʽ ʥʘʬʪʠ, ʱʦ 

ʚʠʢʣʶʯʘʻ ʧʽʜʚʠʱʝʥʥʷ ʚʠʪʨʘʪʠ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʥʘ ʧʽʜʡʦʤ ʧʣʘʩʪʦʚʦʾ ʨʽʜʠʥʠ ʟʽ 

ʩʚʝʨʜʣʦʚʠʥʠ. ʂʨʽʤ ʪʦʛʦ, ʟʤʝʥʰʫʶʪʴʩʷ ʚʠʪʨʘʪʠ, ʟʫʤʦʚʣʝʥʽ ʥʝʛʘʪʠʚʥʠʤʠ ʧʨʦʷʚʘʤʠ 

ʧʽʜʚʠʱʝʥʦʾ ʩʪʽʡʢʦʩʪʽ ʚʦʜʦʥʘʬʪʦʚʠʭ ʝʤʫʣʴʩʽʡ ʧʨʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʩʠʨʦʾ ʥʘʬʪʠ ʪʘ ʧʨʠ 

ʦʪʨʠʤʘʥʥʽ ʪʦʚʘʨʥʦʾ ʥʘʬʪʠ. 

ʅʘ ʟʘʢʽʥʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʱʝ ʨʘʟ ʥʘʛʦʣʦʩʠʪʠ, ʱʦ ʤʝʪʦʜ ʢʦʨʦʪʢʦʯʘʩʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʥʘʬʪʦʚʠʭ ʚʠʜʦʙʫʚʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ï ʥʝ ʧʘʥʘʮʝʷ ʫ ʙʦʨʦʪʴʙʽ ʟ ʫʩʢʣʘʜʥʝʥʥʷʤʠ, ʱʦ 

ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. ɸʣʝ ʚʽʥ ʜʘʻ ʥʘʬʪʦʚʠʢʘʤ-ʧʨʘʢʪʠʢʘʤ ʧʦʪʫʞʥʠʡ 

ʽʥʩʪʨʫʤʝʥʪ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʪʽʻʶ ʯʠ ʽʥʰʦʶ ʤʽʨʦʶ ʤʦʞʥʘ ʧʦʩʣʘʙʠʪʠ ʥʝʛʘʪʠʚʥʽ 

ʧʨʦʷʚʠ ʚʩʽʭ ʦʩʥʦʚʥʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʫʩʢʣʘʜʥʶʶʪʴ, ʫ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ð ʧʦʚʥʽʩʪʶ 

ʥʝʡʪʨʘʣʽʟʫʚʘʪʠ ʾʭ. 
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ʗʩʪʨʝʙʦʚ ɼ.ɺ., ʩʪʫʜʝʥʪ ʛʨ. 185ʤ-21ʟ-1 ʌʇʅʊ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɯʛʥʘʪʦʚ ɸ.ʆ., ʢ.ʪ.ʥ., ʜʦʮ. ʢʘʬʝʜʨʠ ʅɻɯɹ 

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

 

ʊɽʍʅʆʃʆɻɯʏʅʆɰ ʉʍɽʄʀ ɿɸʉʊʆʉʋɺɸʅʅʗ ʊɸ ʆʉʆɹʃʀɺʆʉʊɯ ʈɽʎɽʇʊʋʈ 

ɹʋʈʆɺʀʍ ʆʏʀʉʅʀʍ ɸɻɽʅʊɯɺ 

 

ʈʦʟʨʽʟʠ ʙʽʣʴʰʦʩʪʽ ʥʘʬʪʦʛʘʟʦʚʠʭ ʨʦʜʦʚʠʱ ʚ ʛʝʦʣʦʛʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʷʢ ʚʽʜʥʦʩʥʦ ʥʝʩʪʽʡʢʠʤʠ (ʘʨʛʽʣʽʪʠ, ʘʣʝʚʨʦʣʽʪʠ), ʪʘʢ ʽ ʤʽʮʥʠʤʠ (ʧʽʩʢʦʚʠʢʠ, ʚʘʧʥʷʢʠ) 

ʛʽʨʩʴʢʠʤʠ ʧʦʨʦʜʘʤʠ (ʨʠʩ. 1), ʫ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ, ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʪʝʭʥʦʣʦʛʽʾ ʙʫʨʽʥʥʷ 

ʩʚʝʨʜʣʦʚʠʥ ʚ ʪʘʢʠʭ ʫʤʦʚʘʭ, ʥʝʦʙʭʽʜʥʦ ʨʘʮʽʦʥʘʣʴʥʦ ʚʠʨʽʰʫʚʘʪʠ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: 

ʟʘʢʨʽʧʣʝʥʥʷ ʩʪʽʥʦʢ ʩʚʝʨʜʣʦʚʠʥ, ʩʢʣʘʜʝʥʠʭ ʧʦʨʦʜʘʤʠ, ʩʭʠʣʴʥʠʤʠ ʜʦ ʥʘʙʫʭʘʥʴ ʪʘ 

ʦʙʚʘʣʽʚ; ʟʥʠʞʝʥʥʷ ʤʽʮʥʦʩʪʽ ʤʽʮʥʠʭ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʧʨʠ ʾʭ ʨʫʡʥʫʚʘʥʥʽ [1]. 

 
ʈʠʩʫʥʦʢ 1. ï ɻʽʨʩʴʢʽ ʧʦʨʦʜʠ, ʷʢʽ ʻ ʪʠʧʦʚʠʤʠ ʜʣʷ ʛʝʦʣʦʛʽʯʥʠʭ ʨʦʟʨʽʟʽʚ ʥʘʬʪʦʛʘʟʦʚʠʭ 

ʨʦʜʦʚʠʱ (ʫ ʧʦʨʷʜʢʫ ʩʣʽʜʫʚʘʥʥʷ: ʘʨʛʽʣʽʪ, ʘʣʝʚʨʦʣʽʪ, ʧʽʩʢʦʚʠʢ, ʚʘʧʥʷʢ) 

 

ɼʦʩʷʛʪʠ ʚʠʨʽʰʝʥʥʷ ʦʟʥʘʯʝʥʠʭ ʟʘʚʜʘʥʴ ʤʦʞʥʘ ʟʘ ʨʘʭʫʥʦʢ ʩʧʨʷʤʦʚʘʥʦʛʦ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʦʤʠʚʘʣʴʥʠʭ ʨʽʜʠʥ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥʥʠʭ 

ʮʠʨʢʫʣʷʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ. 

ɿʘʩʪʦʩʦʚʫʚʘʥʽ ʧʨʠ ʙʫʨʽʥʥʽ ʩʚʝʨʜʣʦʚʠʥ ʧʨʦʤʠʚʘʣʴʥʽ ʨʽʜʠʥʠ ʻ ʩʢʣʘʜʥʠʤʠ ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʠʤʠ ʜʠʩʧʝʨʩʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʟ ʩʠʣʴʥʦ ʨʦʟʚʠʥʝʥʠʤʠ ʧʦʚʝʨʭʥʷʤʠ ʨʦʟʜʽʣʫ ʬʘʟ. 

ʇʨʦʤʠʚʘʣʴʥʽ ʨʽʜʠʥʠ ʩʪʚʦʨʶʶʪʴ ʩʝʨʝʜʦʚʠʱʝ, ʚ ʷʢʦʤʫ ʧʨʦʪʽʢʘʶʪʴ ʦʩʥʦʚʥʽ ʧʨʦʮʝʩʠ 

ʮʠʢʣʫ ʩʧʦʨʫʜʞʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ, ʢʨʽʤ ʪʦʛʦ ʚʦʥʠ ʚʠʟʥʘʯʘʶʪʴ ʤʽʨʫ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʦʪʝʥʮʽʡʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʽ ʨʝʩʫʨʩ ʙʫʨʦʚʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ ʽ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʤʝʭʘʥʽʯʥʫ 

ʰʚʠʜʢʽʩʪʴ, ʚʽʨʦʛʽʜʥʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʨʽʟʥʦʛʦ ʨʦʜʫ ʫʩʢʣʘʜʥʝʥʴ ʪʘ ʽʥ. 

ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʚʠʟʥʘʯʝʥʠʭ ʬʫʥʢʮʽʡ ʚ ʨʽʟʥʠʭ ʛʝʦʣʦʛʦ-ʪʝʭʥʽʯʥʠʭ 

ʫʤʦʚʘʭ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ, ʧʨʦʤʠʚʘʣʴʥʽ ʨʽʜʠʥʠ ʧʦʚʠʥʥʽ ʤʘʪʠ ʧʝʚʥʽ ʟʥʘʯʝʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʚʠʟʥʘʯʫʚʘʥʠʭ ʾʭ ʢʦʤʧʦʥʝʥʪʥʠʤ ʩʢʣʘʜʦʤ ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʻʶ. 

ʇʨʠ ʢʦʥʪʘʢʪʽ ʟ ʚʦʜʦʶ ʘʙʦ ʚʦʜʥʠʤʠ ʨʦʟʯʠʥʘʤʠ ʦʩʘʜʦʚʽ ʧʦʨʦʜʠ ʪʠʧʫ ʛʣʠʥ ʥʘ ʚʽʜʤʽʥʫ 

ʚʽʜ ʽʥʰʠʭ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʤʠʤʦʚʦʣʽ ʧʝʨʝʭʦʜʷʪʴ ʟ ʪʚʝʨʜʦʛʦ ʩʪʘʥʫ ʚ ʧʘʩʪʦʧʦʜʽʙʥʠʡ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʥʝʢʦʤʧʝʥʩʦʚʘʥʠʭ ʤʦʣʝʢʫʣʷʨʥʠʭ ʩʠʣ ʥʘ ʧʦʚʝʨʭʥʽ ʛʣʠʥʠʩʪʠʭ ʤʽʥʝʨʘʣʽʚ 

ʫʪʚʦʨʶʶʪʴʩʷ ʩʦʣʴʚʘʪʥʽ (ʛʽʜʨʘʪʥʽ) ʰʘʨʠ ʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠʨʽʩʪ ʦʙ'ʻʤʫ ʯʘʩʪʦʢ. ʎʝʡ 

ʧʨʦʮʝʩ (ʥʘʙʨʷʢʘʥʥʷ) ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʨʦʟʚʠʪʢʦʤ ʪʠʩʢʫ ʥʘʙʨʷʢʘʥʥʷ ʘʙʦ ʨʦʟʢʣʠʥʶʶʯʠʤ 

ʪʠʩʢʦʤ ʽ ʚʠʜʽʣʝʥʥʷʤ ʪʝʧʣʘ ʥʘʙʨʷʢʘʥʥʷ [2]. 

ɼʣʷ ʟʘʢʨʽʧʣʝʥʥʷ ʩʪʽʥʦʢ ʩʚʝʨʜʣʦʚʠʥʠ ʚʠʧʨʦʙʫʚʘʥʽ ʪʘ ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʜʣʷ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚʘʭ ʧʨʦʤʠʚʘʣʴʥʽ ʨʽʜʠʥʠ ʥʘʩʪʫʧʥʦʛʦ ʩʢʣʘʜʫ: 

1. ɻɯʇɸʅ 10%-ʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ 0,2 - 0,5% + ʇɺʃʈ 1,0 - 2,0% + ʙʝʥʪʦʥʽʪʦʚʦʾ ʛʣʠʥʠ 

3 - 5% + ʚʦʜʘ ï ʨʝʰʪʘ; 

2. ʌʍʃʉ - 2,0 - 4,0% + ʨʽʜʢʝ ʩʢʣʦ (ʩʠʣʽʢʘʪ ʥʘʪʨʽʶ) - 2,0 - 3,0% + ʩʫʣʴʬʘʪʥʝ ʤʠʣʦ 

1,5 - 2,0% + ʚʦʜʘ ï ʨʝʰʪʘ; 

3. ʍʣʦʨʠʩʪʠʡ ʢʘʣʴʮʽʡ - 0,3 - 0,6% + ʚʘʧʥʦ 0,1 - 0,15% + ʉʉɹ - 0,1 - 0,3% + ʂʄʎ - 1 - 

1,5% + ʚʦʜʘ ï ʨʝʰʪʘ. 
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ɿʘʩʪʦʩʫʚʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʧʨʦʤʠʚʘʣʴʥʠʭ ʨʽʜʠʥ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʩʢʦʨʦʪʠʪʠ ʚʠʪʨʘʪʠ, 

ʧʦʚ'ʷʟʘʥʽ ʟ ʨʦʟʙʫʨʢʦʶ ʚʠʙʦʶ ʩʚʝʨʜʣʦʚʠʥʠ, ʦʙʚʘʣʘʤʠ ʩʪʽʥʦʢ ʪʘ ʽʥʰʠʤʠ 

ʥʝʧʨʦʜʫʢʪʠʚʥʠʤʠ ʨʦʙʦʪʘʤʠ. 

ʅʘʡʙʽʣʴʰ ʩʫʪʪʻʚʠʤ ʯʠʥʥʠʢʦʤ, ʱʦ ʚʠʟʥʘʯʘʻ ʟʘʙʽʡʥʽ ʫʤʦʚʠ ʨʫʡʥʽʚʥʠʭ ʧʨʦʮʝʩʽʚ ʻ 

ʛʫʩʪʠʥʘ ʙʫʨʦʚʦʾ ʧʨʦʤʠʚʘʣʴʥʦʾ ʨʽʜʠʥʠ, ʜʝʱʦ ʤʝʥʰ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʯʠʥʷʪʴ ʚ'ʷʟʢʽʩʪʴ ʽ 

ʚʦʜʦʚʽʜʜʘʯʘ [3]. 

ʇʠʪʘʥʥʷ ʟʥʠʞʝʥʥʷ ʤʽʮʥʦʩʪʽ ʤʽʮʥʠʭ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʧʨʠ ʙʫʨʽʥʥʽ ʩʚʝʨʜʣʦʚʠʥ ʨʽʟʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ ʤʦʞʥʘ ʚʠʨʽʰʫʚʘʪʠ ʟ ʧʦʟʠʮʽʾ ʝʣʝʢʪʨʦʧʦʚʝʨʭʥʝʚʠʭ ʷʚʠʱ. ɺ ʦʩʥʦʚʫ 

ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʧʦʢʣʘʜʝʥʦ ʚʧʣʠʚ ʧʦʜʚʽʡʥʦʛʦ ʝʣʝʢʪʨʠʯʥʦʛʦ ʰʘʨʫ (ʇɽʐʉ) 

ʟʘʨʷʜʽʚ ʥʘ ʤʽʞʬʘʟʥʽʡ ʤʝʞʽ çʛʽʨʩʴʢʘ ʧʦʨʦʜʘ - ʨʽʜʠʥʘè ʥʘ ʨʫʡʥʫʚʘʥʥʷ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ. 

ʆʩʥʦʚʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʙʫʣʦ ʧʨʠʡʥʷʪʦ: ʝʣʝʢʪʨʦʢʽʥʝʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʇɽʐ, ʪʚʝʨʜʽʩʪʴ 

ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʪʘ ʤʝʭʘʥʽʯʥʫ ʰʚʠʜʢʽʩʪʴ ʙʫʨʽʥʥʷ. ɿʘ ʢʨʠʪʝʨʽʡ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʧʣʠʚʫ ʧʨʦʤʠʚʘʣʴʥʠʭ ʨʽʜʠʥ ʟ ʜʦʙʘʚʢʘʤʠ ʟʥʠʞʫʚʘʯʽʚ ʪʚʝʨʜʦʩʪʽ (ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʠʭ 

ʨʝʯʦʚʠʥ ï ʇɸʈ) ʥʘ ʧʨʦʮʝʩ ʨʫʡʥʫʚʘʥʥʷ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʧʨʠʡʥʷʪʦ ʟʨʦʩʪʘʥʥʷ ʤʝʭʘʥʽʯʥʦʾ 

ʰʚʠʜʢʦʩʪʽ ʙʫʨʽʥʥʷ. 

ʃʘʙʦʨʘʪʦʨʥʠʤʠ ʩʪʝʥʜʦʚʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ [4]: 

- ʧʨʠ ʩʧʝʮʠʬʽʯʥʽʡ ʘʜʩʦʨʙʮʽʾ ʇɸʈ ʤʝʭʘʥʽʯʥʘ ʰʚʠʜʢʽʩʪʴ ʙʫʨʽʥʥʷ ʽ ʪʚʝʨʜʽʩʪʴ ʛʽʨʩʴʢʠʭ 

ʧʦʨʽʜ ʦʙʝʨʥʝʥʦ ʧʨʦʧʦʨʮʽʡʥʽ ʘʙʩʦʣʶʪʥʽʡ ʚʝʣʠʯʠʥʽ ï ʧʦʪʝʥʮʽʘʣʫ, ʚʠʟʥʘʯʝʥʦʛʦ ʷʢ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ, ʪʘʢ ʽ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʧʦʚʝʨʭʥʝʚʦʾ ʧʨʦʚʽʜʥʦʩʪʽ; 

- ʧʨʠ ʘʜʩʦʨʙʮʽʾ ʇɸʈ ʦʙʫʤʦʚʣʝʥʦʾ ʩʠʣʘʤʠ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʦʾ ʚʟʘʻʤʦʜʽʾ ʤʝʭʘʥʽʯʥʘ 

ʰʚʠʜʢʽʩʪʴ ʙʫʨʽʥʥʷ ʧʨʷʤʦ, ʘ ʪʚʝʨʜʽʩʪʴ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʦʙʝʨʥʝʥʦ ʧʨʦʧʦʨʮʽʡʥʽ ʘʙʩʦʣʶʪʥʽʡ 

ʚʝʣʠʯʠʥʽ ï ʧʦʪʝʥʮʽʘʣʫ, ʚʠʟʥʘʯʝʥʦʛʦ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʧʦʚʝʨʭʥʝʚʦʾ ʧʨʦʚʽʜʥʦʩʪʽ; 

- ʤʘʢʩʠʤʘʣʴʥʝ ʟʨʦʩʪʘʥʥʷ ʤʝʭʘʥʽʯʥʦʾ ʰʚʠʜʢʦʩʪʽ ʙʫʨʽʥʥʷ ʤʘʻ ʤʽʩʮʝ ʚ ʽʟʦʝʣʝʢʪʨʠʯʥʽʡ 

ʪʦʯʮʽ (ɯɽʊ) ʧʨʠ ʩʧʝʮʠʬʽʯʥʽʡ ʘʜʩʦʨʙʮʽʾ ʇɸʈ ʪʘ ʚ ʪʦʯʮʽ ʘʜʩʦʨʙʮʽʡʥʦʾ ʨʽʚʥʦʚʘʛʠ ʧʨʠ 

ʘʜʩʦʨʙʮʽʾ, ʦʙʫʤʦʚʣʝʥʦʾ ʩʠʣʘʤʠ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʦʾ ʚʟʘʻʤʦʜʽʾ; 

- ʪʚʝʨʜʽʩʪʴ ʜʦʩʣʽʜʞʝʥʠʭ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ (ʤʽʥʝʨʘʣʽʚ) ʫ ʚʦʜʥʠʭ ʨʦʟʯʠʥʘʭ ʝʣʝʢʪʨʦʣʽʪʽʚ 

ʥʝʽʦʥʦʛʝʥʥʠʭ ʇɸʈ ʽ ʧʦʣʽʤʝʨʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʝʣʠʯʠʥʠ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʧʨʠʢʣʘʜʝʥʦʛʦ ʜʦ 

ʽʥʩʪʨʫʤʝʥʪʫ, ʱʦ ʚʜʘʚʣʶʻʪʴʩʷ, ʧʨʠʯʦʤʫ, ʚ ɯɽʊ ʧʨʠ ʥʘʚʘʥʪʘʞʝʥʥʷʭ ʤʝʥʰʠʭ ʤʝʞʽ 

ʧʨʫʞʥʦʩʪʽ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʚʝʣʠʯʠʥʘ ʪʚʝʨʜʦʩʪʽ ʙʽʣʴʰʘ, ʥʽʞ ʧʨʠ ʥʘʚʘʥʪʘʞʝʥʥʷʭ, ʱʦ 

ʧʝʨʝʚʠʱʫʶʪʴ ʡʦʛʦ. 

ʂʨʽʤ ʟʘʟʥʘʯʝʥʦʛʦ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʨʦʙʽʪ: 

- ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ ʧʽʜʙʦʨʫ ʩʢʣʘʜʫ ʧʨʦʤʠʚʘʣʴʥʠʭ ʨʽʜʠʥ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ, ʱʦ 

ʝʬʝʢʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʦʮʝʩ ʨʫʡʥʫʚʘʥʥʷ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʧʨʠ ʙʫʨʽʥʥʽ ʩʚʝʨʜʣʦʚʠʥ; 

- ʨʦʟʨʦʙʣʝʥʦ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʨʦʤʠʚʘʣʴʥʠʭ ʨʽʜʠʥ ʟ ʜʦʙʘʚʢʘʤʠ ʟʥʠʞʫʚʘʯʽʚ ʪʚʝʨʜʦʩʪʽ ï ʚʽʜʧʦʚʽʜʥʠʭ ʇɸʈ. 

ɺʠʨʦʙʥʠʯʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʤʠʚʘʣʴʥʠʭ ʨʽʜʠʥ ʟ 

ʜʦʙʘʚʢʘʤʠ ɻɯʇɸʅʫ, ʩʫʣʴʬʘʪʥʦʛʦ ʤʠʣʘ ʽ ʇɺʃʈ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʤʝʭʘʥʽʯʥʫ 

ʰʚʠʜʢʽʩʪʴ ʙʫʨʽʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʚ 1,15 - 1,45 ʨʘʟʠ. 
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(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʈʆʊɸʎɯʁʅɽ ʊʆʏɯʅʅʗ ï ʇɽʈɽɺɸɻʀ ʊɸ ʅɽɼʆʃɯʂʀ 
 

ʋ ʤʝʪʘʣʦʦʙʨʦʙʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʟʥʘʭʦʜʷʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʽ ʩʭʝʤʠ ʦʙʨʦʙʢʠ 

ʤʝʪʘʣʽʚ ʨʽʟʘʥʥʷʤ. ʆʜʥʽʻʶ ʟ ʪʘʢʠʭ ʩʭʝʤ ʻ ʩʭʝʤʘ ʨʦʪʘʮʽʡʥʦʛʦ ʪʦʯʝʥʥʷ. ʈʦʪʘʮʽʡʥʠʤ 

ʪʦʯʝʥʥʷʤ ʥʘʟʠʚʘʻʪʴʩʷ ʪʦʯʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʟʙʽʨʥʠʤ ʣʝʟʦʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ, ʢʨʫʛʣʝ ʣʝʟʦ 

ʷʢʦʛʦ ʟʜʽʡʩʥʶʻ ʧʨʠ ʦʙʨʦʙʮʽ ʦʙʝʨʪʘʣʴʥʠʡ ʜʦʪʠʯʥʠʡ ʨʫʭ. ʊʘʢʝ ʪʦʯʝʥʥʷ ʧʝʨʝʜʙʘʯʘʻ 

ʚʽʜʥʦʩʥʝ ʧʝʨʝʤʽʱʝʥʥʷ ʨʽʞʫʯʦʛʦ ʣʝʟʘ ʱʦʜʦ ʥʘʧʨʷʤʢʫ. ʈʽʞʫʯʘ ʯʘʩʪʠʥʘ ʤʘʻ ʢʨʫʛʦʚʫ 

ʨʽʞʫʯʫ ʢʨʦʤʢʫ, ʱʦ ʦʟʥʘʯʘʻ ʾʾ ʦʙʝʨʪʘʥʥʷ ʥʘʚʢʦʣʦ ʩʚʦʻʾ ʦʩʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʧʨʦʮʝʩʽ 

ʨʦʪʘʮʽʡʥʦʛʦ ʪʦʯʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʙʝʟʧʝʨʝʨʚʥʘ ʟʤʽʥʘ ʢʦʥʪʘʢʪʥʠʭ ʧʦʚʝʨʭʦʥʴ ʷʢ ʜʝʪʘʣʽ, ʘ 

ʡ ʽʥʩʪʨʫʤʝʥʪʫ. ʂʨʽʤ ʪʦʛʦ, ʙʝʟʧʝʨʝʨʚʥʦ ʦʥʦʚʣʶʻʪʴʩʷ ʘʢʪʠʚʥʘ ʜʽʣʷʥʢʘ ʨʽʞʫʯʦʛʦ ʣʝʟʘ, ʷʢʘ 

ʧʝʨʽʦʜʠʯʥʦ ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʧʨʦʮʝʩʽ ʟʥʷʪʪʷ ʩʪʨʫʞʢʠ. ʇʨʠ ʧʝʨʽʦʜʠʯʥʦʤʫ ʧʝʨʝʨʠʚʘʥʥʽ 

ʧʨʦʮʝʩʫ ʨʽʟʘʥʥʷ ʧʦʢʨʘʱʫʶʪʴʩʷ ʫʤʦʚʠ ʨʦʙʦʪʠ ʨʽʟʘʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ, ʘ ʪʘʢʦʞ 

ʢʦʥʪʘʢʪʥʽ ʫʤʦʚʠ ʪʘ ʪʝʧʣʦʚʽʜʚʝʜʝʥʥʷ ʽʟ ʟʦʥʠ ʨʽʟʘʥʥʷ, ʟʥʠʞʫʶʪʴʩʷ ʟʫʩʠʣʣʷ ʨʽʟʘʥʥʷ.  

ʈʦʪʘʮʽʡʥʝ ʪʦʯʝʥʥʷ ʤʘʻ ʨʷʜ ʧʝʨʝʚʘʛ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʠʤ ʪʦʯʝʥʥʷʤ: 

ɺʠʱʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ (ʚʠʩʦʢʘ ʧʦʜʘʯʘ ʪʘ ʰʚʠʜʢʽʩʪʴ ʨʽʟʘʥʥʷ) ʧʦʨʽʚʥʷʥʦ ʽʟ 

ʟʚʠʯʘʡʥʠʤ ʪʦʯʝʥʥʷʤ; ʅʠʟʴʢʘ ʰʦʨʩʪʢʽʩʪʴ ʦʙʨʦʙʣʝʥʦʾ ʧʦʚʝʨʭʥʽ (Ra 0,2 ʤʢʤ); 

ɺʠʩʦʢʘ ʩʪʽʡʢʽʩʪʴ ʽʥʩʪʨʫʤʝʥʪʫ, ʷʢʘ ʜʦʩʷʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʨʽʟʘʥʥʷ, 

ʥʝʚʝʣʠʢʠʤ ʣʽʥʽʡʥʠʤ ʟʥʦʩʦʤ, ʷʢʠʡ ʥʝ ʥʘʢʦʧʠʯʫʻʪʴʩʷ, ʷʢ ʫ ʟʚʠʯʘʡʥʦʤʫ ʽʥʩʪʨʫʤʝʥʪʽ, ʥʘ 

ʦʜʥʽʡ ʥʝʨʫʭʦʤʽʡ ʜʽʣʷʥʮʽ ʣʝʟʘ, ʘ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ ʧʦ ʚʩʽʡ ʜʦʚʞʠʥʽ ʣʝʟʘ, 

ʭʦʨʦʰʠʤʠ ʫʤʦʚʘʤʠ ʪʝʧʣʦʚʽʜʚʝʜʝʥʥʷ ʚʽʜ ʜʽʶʯʠʭ ʜʽʣʷʥʦʢ ʣʝʟʘ ʚ ʨʽʞʫʯʫ ʯʘʰʢʫ, ʱʦ ʤʘʻ 

ʨʘʜʽʫʩ ʢʨʠʚʠʟʥʠ, ʟʤʝʥʰʝʥʥʷʤ ʩʠʣ ʪʝʨʪʷ ʤʽʞ ʨʦʙʦʯʠʤʠ ʧʦʚʝʨʭʥʷʤʠ ʽʥʩʪʨʫʤʝʥʪʫ ʪʘ 

ʦʙʨʦʙʣʶʚʘʥʠʤ ʤʘʪʝʨʽʘʣʦʤ (ʩʪʽʡʢʽʩʪʴ ʨʦʪʘʮʽʡʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʚ ʜʝʩʷʪʢʠ ʨʘʟʽʚ ʚʠʱʘ 

ʧʦʨʽʚʥʷʥʦ ʟ ʪʨʘʜʠʮʽʡʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ); 

ʊʝʤʧʝʨʘʪʫʨʘ ʚ ʟʦʥʽ ʨʽʟʘʥʥʷ ʧʨʠ ʦʙʨʦʙʮʽ ʨʦʪʘʮʽʡʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʪʨʘʜʠʮʽʡʥʠʤ ʟʥʠʞʫʻʪʴʩʷ ʜʦ 40%, ʟʘʚʜʷʢʠ ʙʽʣʴʰʽʡ ʜʦʚʞʠʥʽ ʢʨʫʛʦʚʦʾ ʨʽʞʫʯʦʾ ʢʨʦʤʢʠ 

ʣʝʟʘ, ʙʝʟʧʝʨʝʨʚʥʦʤʫ ʦʙʝʨʪʘʥʥʶ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ, ʭʦʨʦʰʠʤ ʫʤʦʚʘʤ ʦʭʦʣʦʜʞʝʥʥʷ ʣʝʟʘ ʧʽʜ 

ʯʘʩ ʭʦʣʦʩʪʦʛʦ ʧʨʦʙʽʛʫ; 

ʄʽʢʨʦʨʝʣʴʻʬ ʦʙʨʦʙʣʝʥʦʾ ʧʦʚʝʨʭʥʽ ʽʟ ʟʘʦʢʨʫʛʣʝʥʠʤʠ ʚʝʨʰʠʥʘʤʠ ʪʘ ʟʘʧʘʜʠʥʘʤʠ 

ʤʽʢʨʦʥʝʨʽʚʥʦʩʪʝʡ ʽ ʙʽʣʴʰʦʶ ʚ 1,2-1,3 ʨʘʟʠ, ʧʦʨʽʚʥʷʥʦ ʟ ʦʙʨʦʙʢʦʶ ʟʚʠʯʘʡʥʠʤ ʨʽʞʫʯʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ, ʚʽʜʥʦʩʥʦʶ ʦʧʦʨʥʦʶ ʜʦʚʞʠʥʦʶ ʧʨʦʬʽʣʶ ʧʦʚʝʨʭʥʽ, ʱʦ ʩʧʨʠʷʻ 

ʧʽʜʚʠʱʝʥʥʶ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ. ɺʠʩʦʢʘ ʪʨʠʚʘʣʘ ʪʦʯʥʽʩʪʴ ʪʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʧʨʦʮʝʩʫ. 

ʅʝʜʦʣʽʢʠ: 

- ʩʢʣʘʜʥʘ ʪʝʭʥʦʣʦʛʽʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʫ ʧʦʨʽʚʥʷʥʦ ʟʽ ʟʚʠʯʘʡʥʠʤ 

ʪʦʢʘʨʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ; 

- ʥʝʤʦʞʣʠʚʦ ʦʙʨʦʙʣʷʪʠ ʚʥʫʪʨʽʰʥʽ ʧʦʚʝʨʭʥʽ; 

- ʩʢʣʘʜʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ. 

ɺʝʣʠʢʘ ʩʪʽʡʢʽʩʪʴ ʨʦʪʘʮʽʡʥʠʭ ʨʽʟʘʣʴʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʽ ʥʠʟʴʢʘ ʪʝʤʧʝʨʘʪʫʨʘ ʨʽʟʘʥʥʷ 

ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʦʙʨʦʙʢʠ ʚ 4-6 ʨʘʟʽʚ, ʘ ʪʘʢʦʞ ʧʦʣʽʧʰʝʥʥʶ 

ʦʙʨʦʙʣʶʚʘʥʦʩʪʽ ʚʘʞʢʦʦʙʨʦʙʥʠʭ ʽ ʚ'ʷʟʢʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʨʘʜʠʮʽʡʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʤʠ 

ʪʚʝʨʜʠʤʠ ʩʧʣʘʚʘʤʠ ʚʦʣʴʬʨʘʤʦʚʦʾ, ʪʠʪʘʥʦ-ʚʦʣʴʬʨʘʤʦʚʦʾ ʪʘ ʽʥʰʠʭ ʛʨʫʧ. ɸʣʝ ʪ.ʢ. 

ʪʝʭʥʦʣʦʛʽʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʷ ʽʥʩʪʨʫʤʝʥʪʫ ʩʢʣʘʜʥʘ, ʪʦ ʨʦʪʘʮʽʡʥʝ ʪʦʯʝʥʥʷ 

ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʤʘʩʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʘʻ ʤʽʩʮʝ 4 ʚʘʨʽʘʥʪʠ ʩʭʝʤ ʨʦʪʘʮʽʡʥʦʛʦ ʪʦʯʝʥʥʷ. ʊʘʢʦʞ ʜʣʷ 

ʩʧʽʣʴʥʦʩʪʽ ʜʦ ʮʠʭ ʩʭʝʤ ʤʦʞʥʘ ʜʦʜʘʪʠ ʱʝ ʜʚʽ ʩʭʝʤʠ ʟ ʥʫʣʴʦʚʠʤ ʢʫʪʦʤ ʧʦʚʦʨʦʪʫ. ʇʨʠ 

ʧʝʨʰʽʡ ʛʝʦʤʝʪʨʠʯʥʽʡ ʩʭʝʤʽ ʪʦʨʝʮʴ ʯʘʰʢʠ ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʾ ʧʝʨʝʜʥʴʦʾ ʧʦʚʝʨʭʥʽ, ʘ ʙʽʯʥʘ 

ʯʘʩʪʠʥʘ ʚʽʜʧʦʚʽʜʥʦ ʟʘʜʥʴʦʾ ʧʦʚʝʨʭʥʽ ʣʝʟʘ ʽʥʩʪʨʫʤʝʥʪʫ. ʇʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ ʪʦʨʮʝʚʘ 



ʉʝʢʮʽʷ 2 ï ʊʝʭʥʦʣʦʛʽʾ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ 

ʄʘʪʝʨʽʘʣʠ X ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çʄʦʣʦʜʴ: ʥʘʫʢʘ ʪʘ ʽʥʥʦʚʘʮʽʾè 
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ʧʣʦʱʠʥʘ ʽ ʚʝʨʰʠʥʘ ʨʽʟʮʷ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʥʘ ʨʽʚʥʽ ʦʩʽ ʮʝʥʪʨʽʚ ʚʝʨʩʪʘʪʘ. 

ʆʙʝʨʪʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʨʠʤʫʩʦʚʦ. ʅʘ ʧʨʘʢʪʠʮʽ ʪʘʢʘ ʩʭʝʤʘ ʨʝʘʣʽʟʦʚʘʥʘ 

ʧʨʠ ʦʙʨʦʙʮʽ ʪʠʪʘʥʦʚʠʭ ʪʘ ʽʥʰʠʭ ʩʧʣʘʚʽʚ ʟ ʧʽʜʚʠʱʝʥʠʤʠ ʛʣʠʙʠʥʘʤʠ ʨʽʟʘʥʥʷ. 

 

 
 

ʌʫʥʢʮʽʾ ʧʝʨʝʜʥʴʦʾ ʧʦʚʝʨʭʥʽ ʽʥʩʪʨʫʤʝʥʪʫ ʚʠʢʦʥʫʶʪʴ ʧʨʠ ʮʴʦʤʫ ʙʽʯʥʘ ʧʦʚʝʨʭʥʷ 

ʯʘʰʢʠ, ʘ ʬʫʥʢʮʽʾ ʟʘʜʥʴʦʾ - ʪʦʨʝʮʴ ʯʘʰʢʠ. ɺʝʨʰʠʥʘ ʨʽʟʮʷ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʣʠʰʝ ʥʘ ʨʽʚʥʽ 

ʣʽʥʽʾ ʮʝʥʪʨʽʚ ʚʝʨʩʪʘʪʘ. ʏʘʩʪʠʥʘ ʨʽʞʫʯʦʾ ʢʨʦʤʢʠ ʧʝʨʝʙʫʚʘʻ ʫ ʩʚʦʾʡ ʚʠʱʝ ʣʽʥʽʾ ʮʝʥʪʨʽʚ. ʗʢ 

ʽ ʧʝʨʰʦʾ ʛʝʦʤʝʪʨʠʯʥʦʾ ʩʭʝʤʠ ʨʦʪʘʮʽʡʥʦʛʦ ʨʽʟʘʥʥʷ, ʜʣʷ ʜʨʫʛʠʡ ʩʭʝʤʠ ʪʘʢʦʞ ʤʘʻ ʤʽʩʮʝ 

ʧʨʷʤʘ ʽ ʟʚʦʨʦʪʥʘ ʩʭʝʤʠ ʫʩʪʘʥʦʚʢʠ. ɼʨʫʛʘ ʩʭʝʤʘ ʧʨʘʮʶʻ ʘʥʘʣʦʛʽʯʥʦ ʜʦ ʧʝʨʰʦʾ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʜʨʫʛʦʾ ʩʭʝʤʠ ʫʩʪʘʥʦʚʢʠ ʧʨʠʟʚʝʜʝ ʜʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʫ ʱʦʜʦ 

ʜʝʪʘʣʽ ʪʘ ʨʫʭʽʚ, ʟ ʷʢʦʛʦ ʚʠʧʣʠʚʘʻ, ʱʦ ʨʽʟʘʥʥʷ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʜʫʞʝ ʚʘʞʢʦ. ʌʦʨʤʘ 

ʨʽʞʫʯʦʛʦ ʢʣʠʥʘ ʪʘʢʘ, ʱʦ ʢʣʠʥ ʧʨʘʮʶʻ ʙʽʣʴʰʝ ʥʘ ʚʠʛʠʥ, ʧʝʨʝʜʥʽʡ ʢʫʪ ʚʠʭʦʜʠʪʴ 

ʥʝʛʘʪʠʚʥʠʤ. ʅʘʜʘʪʠ ʟʘʜʥʽʡ ʢʫʪ ʤʦʞʥʘ ʪʽʣʴʢʠ ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʩʝʨʝʜʠʥʠ. ʇʨʦʙʣʝʤʘʪʠʯʥʠʤ 

ʩʪʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʚʝʨʜʦʛʦ ʩʧʣʘʚʫ. ʂʨʽʤ ʪʦʛʦ, ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʫ ʦʩʥʘʩʪʢʫ ʜʦʚʦʜʠʪʴʩʷ 

ʢʦʤʧʦʥʫʚʘʪʠ ʧʦʧʝʨʝʜʫ ʽʥʩʪʨʫʤʝʥʪʫ, ʱʦ ʟʚʫʟʠʪʴ ʦʙʣʘʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʦʩʦʙʫ ʦʙʨʦʙʢʠ. 

ʇʨʠ ʧʝʨʰʽʡ ʛʝʦʤʝʪʨʠʯʥʽʡ ʩʭʝʤʽ ʤʦʞʣʠʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʘʛʘʪʦʩʪʫʧʽʥʯʘʩʪʽʩʪʴ 

(ʩʪʘʚʠʪʠ ʢʽʣʴʢʘ ʨʽʞʫʯʠʭ ʯʘʰʦʢ ʥʘ ʦʜʥʫ ʚʽʩʴ), ʧʨʠ ʜʨʫʛʽʡ ʩʭʝʤʽ, ʮʴʦʛʦ ʟʨʦʙʠʪʠ ʥʝ ʚʠʡʜʝ, 

ʽ ʚ ʽʥʩʪʨʫʤʝʥʪʽ ʤʦʞʝ ʟʥʘʭʦʜʠʪʠʩʷ ʪʽʣʴʢʠ ʦʜʠʥ ʨʽʞʫʯʠʡ ʝʣʝʤʝʥʪ. ɸʣʝ ʜʣʷ ʙʽʣʴʰʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘ ʜʨʫʛʦʾ ʩʭʝʤʠ ʤʦʞʥʘ ʧʦʩʪʘʚʠʪʠ ʢʽʣʴʢʘ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʷʢʱʦ ʮʝ ʜʦʟʚʦʣʷʻ 

ʦʙʣʘʜʥʘʥʥʷ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. https://studwood.net/577931/tovarovedenie/shemy_rotatsionnogo_tocheniya 

2. https://www.prostanki.com/video/6207c685f7f478f4bb41 

 

 

 

 

 

https://studwood.net/577931/tovarovedenie/shemy_rotatsionnogo_tocheniya
https://www.prostanki.com/video/6207c685f7f478f4bb41


ʉʝʢʮʽʷ 2 ï ʊʝʭʥʦʣʦʛʽʾ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ 

ʄʘʪʝʨʽʘʣʠ X ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çʄʦʣʦʜʴ: ʥʘʫʢʘ ʪʘ ʽʥʥʦʚʘʮʽʾè 

66 

ʋɼʂ 621.914.1 

 

ɿʦʣʦʪʦʨʦʛ ʄ. ɺ. ʩʪʫʜʝʥʪ ʛʨ. 131-22-1 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʈʫʙʘʥ ɺ.ʄ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʪʝʭʥʦʣʦʛʽʡ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʪʘ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ (ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

"ɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ", ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ɺʀɿʅɸʏɽʅʅʗ ʅɸʇʈʋɾɽʅʅʆ-ɼɽʌʆʈʄʆɺɸʅʆɻʆ ʉʊɸʅʋ 

ʉʇɽʎɯɸʃʔʅʀʍ ʌɸʉʆʅʅʀʍ ʌʈɽɿ 

 

ɺ ʫʤʦʚʘʭ ʧʽʜʚʠʱʝʥʥʷ ʰʚʠʜʢʦʩʪʝʡ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʣʽʩʥʠʭ ʧʘʨ ʧʽʜʚʠʱʝʥʦʾ 

ʪʚʝʨʜʦʩʪʽ [1], ʧʨʝʜôʷʚʣʷʶʪʴʩʷ ʚʠʤʦʛʠ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʦʙʨʦʙʢʠ 

ʧʨʦʬʽʣʶ ʨʦʙʦʯʦʾ ʧʦʚʝʨʭʥʽ ʢʦʣʽʩʥʠʭ ʧʘʨ ʤʘʰʠʥ ʨʝʡʢʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʟ ʦʜʥʦʯʘʩʥʠʤ 

ʟʥʠʞʝʥʥʷʤ ʚʠʪʨʘʪ ʪʘ ʩʦʙʽʚʘʨʪʦʩʪʽ. 

ɺʽʜʥʦʚʣʝʥʥʷ ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʦʥʴ ʢʦʣʽʩʥʠʭ ʧʘʨ ʤʘʰʠʥ ʨʝʡʢʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʥʘ 

ʚʝʨʩʪʘʪʘʭ ʂɾ20 ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʬʨʝʟ ʧʨʦʚʦʜʠʪʴʩʷ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʊʆ3, ʊʆ4, 

ʊʈ1, ʊʈ2. ʎʝʡ ʩʧʦʩʽʙ ʚʽʜʥʦʚʣʝʥʥʷ ʻ ʝʢʦʥʦʤʽʯʥʠʤ, ʱʦ ʩʢʦʨʦʯʫʻ ʯʘʩ ʧʨʦʩʪʦʶ 

ʣʦʢʦʤʦʪʠʚʽʚ ʫ ʜʝʧʦ. 

ʊʦʤʫ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʦʥʴ ʢʦʣʽʩʥʠʭ ʧʘʨ ʤʘʰʠʥ 

ʨʝʡʢʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʥʘ ʚʝʨʩʪʘʪʘʭ ʂɾ20 ʷʢ ʥʽʢʦʣʠ ʘʢʪʫʘʣʴʥʘ. 

ɸʥʘʣʽʟ ʢʦʥʩʪʨʫʢʮʽʾ ʟʙʽʨʥʦʾ ʬʘʩʦʥʥʦʾ ʬʨʝʟʠ ʧʦʢʘʟʘʚ, ʱʦ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʧʨʫʞʝʥʦ-

ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʾʾ ʝʣʝʤʝʥʪʽʚ ʻ ʧʨʦʩʪʦʨʦʚʦʶ ʟʘʜʘʯʝʶ ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ. ʈʦʟʨʘʭʫʥʦʢ 

ʥʘ ʤʽʮʥʽʩʪʴ ʢʦʨʧʫʩʫ ʟʙʽʨʥʦʾ ʬʘʩʦʥʥʦʾ ʬʨʝʟʠ ʫʩʢʣʘʜʥʷʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʧʘʟʽʚ ʧʽʜ ʥʦʞʽ ʪʘ 

ʢʣʠʥʠ, ʦʪʚʦʨʽʚ ʧʽʜ ʨʽʟʴʙʫ. 

ɺʠʨʽʰʝʥʥʷ ʪʨʠʚʠʤʽʨʥʦʾ ʟʘʜʘʯʽ ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ ʜʣʷ ʪʽʣʘ ʩʢʽʥʯʝʥʠʭ ʨʦʟʤʽʨʽʚ ʩʢʣʘʜʥʦʾ 

ʬʦʨʤʠ ʻ ʜʦʩʪʘʪʥʴʦ ʩʢʣʘʜʥʦʶ ʽ ʪʨʫʜʦʤʽʩʪʢʦʶ ʟʘʜʘʯʝʶ ʥʘʚʽʪʴ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʫʯʘʩʥʠʭ 

ʯʠʩʝʣʴʥʠʭ ʤʝʪʦʜʽʚ ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ. ʊʦʤʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʅɼʉ ʙʣʦʢʘ ʜʦʮʽʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʞʝʥʝʨʥʽ ʤʝʪʦʜʠʢʠ. 

ʂʦʨʧʫʩ ʬʘʩʦʥʥʦʾ ʬʨʝʟʠ ʻ ʤʘʩʠʚʥʦʶ ʜʝʪʘʣʣʶ ʫ ʚʠʛʣʷʜʽ ʪʽʣʘ ʦʙʝʨʪʘʥʥʷ, ʩʢʣʘʜʥʦʾ 

ʛʝʦʤʝʪʨʠʯʥʦʾ ʬʦʨʤʠ. ʂʦʨʧʫʩ ʤʘʻ ʜʚʘ ʭʚʦʩʪʦʚʠʢʠ, ʦʜʠʥ ʟ ʥʠʭ ʢʦʥʽʯʥʠʡ. ʅʘ ʢʦʨʧʫʩʽ 

ʢʦʥʽʯʥʦʛʦ ʭʚʦʩʪʦʚʠʢʘ ʻ ʚʠʨʽʟʠ ʜʣʷ ʟôʻʜʥʘʥʥʷ ʟ ʧʨʠʚʦʜʦʤ ʚʝʨʩʪʘʪʘ. ʎʝʥʪʨʘʣʴʥʘ ʯʘʩʪʠʥʘ 

ʢʦʨʧʫʩʫ ʬʘʩʦʥʥʦʾ ʬʨʝʟʠ ʤʘʻ ʧʘʟʠ ʜʣʷ ʨʽʟʮʝʪʨʠʤʘʯʽʚ. ʇʘʟʠ ʧʽʜ ʨʽʟʮʝʪʨʠʤʘʯʽ ʚʠʢʦʥʘʥʽ ʧʽʜ 

ʢʫʪʦʤ. ɼʣʷ ʬʽʢʩʘʮʽʾ ʨʽʟʮʝʪʨʠʤʘʯʽʚ ʫ ʢʦʨʧʫʩʽ ʬʨʝʟʠ ʻ ʧʘʟʠ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʣʠʥʽʚ ʪʘ 

ʨʽʟʴʙʦʚʠʭ ʦʪʚʦʨʽʚ. 

ʄʘʪʝʨʽʘʣ ʢʦʨʧʫʩʫ ʩʪʘʣʴ 45 ʟʘ ɻʆʉʊ 1050, ʱʦ ʢʣʘʩʠʬʽʢʫʻʪʴʩʷ ʷʢ - ʩʪʘʣʴ 

ʢʦʥʩʪʨʫʢʮʽʡʥʘ ʚʫʛʣʝʮʝʚʘ ʷʢʽʩʥʘ. ʉʪʘʣʴ 45 ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ: ʚʘʣ-ʰʝʩʪʽʨʥʽ, ʢʦʣʽʥʯʘʩʪʽ ʪʘ ʨʦʟʧʦʜʽʣʴʥʽ ʚʘʣʠ, ʰʝʩʪʽʨʥʽ, 

ʰʧʠʥʜʝʣʽ, ʙʘʥʜʘʞʽ, ʮʠʣʽʥʜʨʠ, ʢʫʣʘʯʢʠ ʪʘ ʽʥʰʽ, ʥʦʨʤʘʣʽʟʦʚʘʥʽ, ʧʦʢʨʘʱʝʥʽ ʪʘ ʧʽʜʜʘʶʪʴʩʷ 

ʧʦʚʝʨʭʥʝʚʽʡ ʪʝʨʤʦʦʙʨʦʙʮʽ ʜʝʪʘʣʽ, ʚʽʜ ʷʢʠʭ ʧʦʪʨʽʙʥʘ ʧʽʜʚʠʱʝʥʘ ʤʽʮʥʽʩʪʴ. 

ɯʩʥʫʶʯʽ CAD ʧʨʦʛʨʘʤʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ CAD-ʩʠʩʪʝʤʘ SolidWorks, ʧʦʙʫʜʦʚʘʥʽ ʥʘ 

ʤʘʢʩʠʤʘʣʴʥʽʡ ʚʽʟʫʘʣʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʧʨʦʝʢʪʫʚʘʥʥʷ (ʚʠʛʦʪʦʚʣʝʥʥʷ) ʙʫʜʴ-ʷʢʦʾ ʜʝʪʘʣʽ ʥʘ 

ʤʦʥʽʪʦʨʽ ʢʦʤʧôʶʪʝʨʘ, ʜʣʷ ʨʝʘʣʴʥʦʛʦ ʫʷʚʣʝʥʥʷ ʢʦʨʠʩʪʫʚʘʯʝʤ ʾʾ ʚʠʨʦʙʥʠʮʪʚʘ. ʇʨʠʯʦʤʫ, 

ʤʦʞʣʠʚʦʩʪʽ CAD-ʩʠʩʪʝʤʠ SolidWorks ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʧʨʠ 

ʧʝʨʝʭʦʜʽ ʜʦ CAʄ ʧʨʦʛʨʘʤʘʤʠ, ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʚʠʨʦʙʽʚ ʥʘ ʚʝʨʩʪʘʪʘʭ ʟ ʏʇʋ, ʟ 

ʜʦʧʦʤʦʛʦʶ, ʥʘʧʨʠʢʣʘʜ, ʬʦʨʤʘʪʫ STEP. 

CAD-ʩʠʩʪʝʤʘ SolidWorks ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʙʦʨʫ ʢʦʨʠʩʪʫʚʘʯʫ ʤʝʪʦʜʽʚ ʧʦʙʫʜʦʚʠ 

ʪʚʝʨʜʦʪʽʣʴʥʦʾ ʤʦʜʝʣʽ, ʘʙʦ ʟ ʦʜʥʦʛʦ ʝʩʢʽʟʫ ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʪʚʝʨʜʦʪʽʣʴʥʫʶ ʤʦʜʝʣʴ ʪʽʣʘ 

ʦʙʝʨʪʘʥʥʷ ʘʙʦ ʧʦʝʪʘʧʥʦ ʜʦ ʧʦʚʝʨʭʥʽ ʜʦʜʘʶʯʠ ʜʽʣʷʥʢʫ ʟʘ ʜʽʣʷʥʢʦʶ ʜʦ ʦʪʨʠʤʘʥʥʷ 

ʥʝʦʙʭʽʜʥʦʾ ʪʚʝʨʜʦʪʽʣʴʥʦʾ ʤʦʜʝʣʽ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʙʯʠʩʣʝʥʴ, ʧʝʨʝʚʽʨʠʤʦ ʥʘʧʨʫʞʝʥʦ-

ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ ʮʠʣʽʥʜʨʠʯʥʠʭ ʨʽʟʮʽʚ, ʧʨʦʧʦʥʦʚʘʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʟʘ ʜʦʧʦʤʦʛʦʶ 
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ʧʘʢʝʪʘ Simulation (ʢʦʣʠʰʥʽʡ COSMOSWorks), ʽʥʪʝʛʨʦʚʘʥʠʡ ʚ CAD-ʩʠʩʪʝʤʫ SolidWorks 

[2]. 

Simulation ʤʽʩʪʠʪʴ ʪʽʣʴʢʠ ʝʣʝʤʝʥʪʠ ʧʨʦʩʪʦʨʦʚʠʭ ʪʽʣ ʫ ʚʠʛʣʷʜʽ ʪʝʪʨʘʝʜʨʽʚ ʽ ʦʙʦʣʦʥʦʢ ʫ 

ʚʠʛʣʷʜʽ ʪʨʠʢʫʪʥʠʢʽʚ. ʎʝʡ ʥʘ ʧʝʨʰʠʡ ʧʦʛʣʷʜ ʦʙʤʝʞʝʥʠʡ ʚʠʙʽʨ ʜʦʟʚʦʣʷʻ ʤʦʜʝʣʶʚʘʪʠ 

ʧʝʨʝʚʘʞʥʫ ʙʽʣʴʰʽʩʪʴ ʽʥʞʝʥʝʨʥʠʭ ʟʘʜʘʯ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʙʫʜʴ-ʷʢʦʾ ʪʚʝʨʜʦʪʽʣʴʥʦʾ ʤʦʜʝʣʽ ʩʣʽʜ 

ʨʦʟʜʽʣʠʪʠ ʥʘ ʢʽʣʴʢʘ ʝʪʘʧʽʚ:  

1. ʉʪʚʦʨʝʥʥʷ ʪʚʝʨʜʦʪʽʣʴʥʦʾ ʤʦʜʝʣʽ, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ ʛʝʦʤʝʪʨʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ;  

2. ʇʽʜʛʦʪʦʚʢʘ ʜʘʥʠʭ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʜʝʪʘʣʽ;  

3. ɿʘʚʜʘʥʥʷ ʛʨʘʥʠʯʥʠʭ ʫʤʦʚ;  

4. ɿʘʚʜʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʴ, ʱʦ ʜʽʶʪʴ ʥʘ ʜʝʪʘʣʴ;  

5. ʇʝʨʝʭʽʜ ʚʽʜ ʛʝʦʤʝʪʨʽʾ ʪʚʝʨʜʦʪʽʣʴʥʦʾ ʤʦʜʝʣʽ ʜʦ ʢʽʥʮʝʚʦ-ʝʣʝʤʝʥʪʥʦʾ ʩʽʪʢʠ;  

6. ʈʦʟʨʘʭʫʥʦʢ. 

 

ʄʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥʠ ʚʫʟʣʦʚʦʛʦ ʥʘʧʨʫʞʝʥʥʷ ʥʘʚʝʜʝʥʦ ʨʠʩ. 1. 

 

 
ʈʠʩ.1 ʅʘʧʨʫʞʝʥʠʡ ʩʪʘʥ ʢʦʨʧʫʩʽʚ 

 

ʂʦʨʧʫʩʠ ʜʣʷ ʬʘʩʦʥʥʠʭ ʬʨʝʟ ʜʦ ʚʝʨʩʪʘʪʘ ʂɾ20 ʤʘʶʪʴ ʜʦʩʪʘʪʥʽʡ ʤʽʥʽʤʘʣʴʥʠʡ 

ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʘʩʫ ʤʽʮʥʦʩʪʽ, ʦʜʥʘʢ, ʥʘʡʢʨʘʱʠʤʠ ʪʝʭʥʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʤʘʻ 

ʬʘʩʦʥʥʘ ʬʨʝʟʘ ʟ 14 ʨʽʟʮʝʪʨʠʤʘʯʘʤʠ, ʷʢʘ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʦʥʴ ʢʦʣʽʩʥʠʭ ʧʘʨ ʤʘʰʠʥ ʨʝʡʢʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʥʘ 

ʚʝʨʩʪʘʪʘʭ ʂɾ20. 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ 

 

1. ɾʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʢʦʣʝʩʘ ʠ ʙʘʥʜʘʞʠ KLW. Available at: 

http://www.interpipe.biz/upload/catalog/2014021111202077629c7bd0368350bc29e8adc056c

d86.pdf 

2. Sğadkowski, A. Melnychuk, P. Proydak, Yu., Ruban V. Calculation of bodies for shaped 

mills for KZh20 machines. XIII Int. Sci. Conf. & X Int. Symposium of Young Researches 

ĂTransport Problemsô2021ò.Katowice: Silesian University of Technology. Faculty of 

Transport and Aviation Engineering. 2021. ʈ. 674-680. 
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ʂʦʰʤʘʥ ɭ. ʆ. ʩʪʫʜʝʥʪ ʛʨ. 131-22-1 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʈʫʙʘʥ ɺ.ʄ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʪʝʭʥʦʣʦʛʽʡ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʪʘ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ (ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

"ɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ", ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ɸʅɸʃɯɿ ʄɸʊɽʈɯɸʃʋ ʈɯɿɸʃʔʅʀʍ ɽʃɽʄɽʅʊɯɺ ʉʇɽʎɯɸʃʔʅʀʍ ʌʈɽɿ 

 

ʉʝʨʝʜ ʰʠʨʦʢʦʾ ʥʦʤʝʥʢʣʘʪʫʨʠ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʤʝʪʘʣʦʨʽʟʘʣʴʥʠʭ ʚʝʨʩʪʘʪʽʚ ʦʩʦʙʣʠʚʝ 

ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ ʢʦʣʝʩʦʬʨʝʟʝʨʥʽ ʚʝʨʩʪʘʪʠ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʦʙʨʦʙʢʠ ʧʨʦʬʽʣʶ ʥʦʚʠʭ ʪʘ 

ʟʥʦʰʝʥʠʭ ʢʦʣʽʩʥʠʭ ʧʘʨ ʚʘʛʦʥʽʚ, ʝʣʝʢʪʨʦʚʦʟʽʚ, ʪʝʧʣʦʚʦʟʽʚ, ʚʘʛʦʥʽʚ ʤʝʪʨʦʧʦʣʽʪʝʥʫ, 

ʤʦʪʦʨ-ʚʘʛʦʥʥʠʭ ʩʝʢʮʽʡ ʤʘʰʠʥ ʨʝʡʢʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. ɼʣʷ ʩʪʘʣʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʋʢʨʘʾʥʠ ʧʦʪʨʽʙʥʘ ʥʘʜʽʡʥʘ ʨʦʙʦʪʘ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. 

ʏʘʩ ʨʦʙʦʪʠ ʢʦʣʝʩʘ ʜʦ ʚʽʜʥʦʚʣʶʚʘʣʴʥʦʛʦ ʨʝʤʦʥʪʫ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʽ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʶ ʟʥʦʰʫʚʘʥʥʷ ʧʦʚʝʨʭʥʽ ʢʦʯʝʥʥʷ ʪʘ ʛʨʝʙʝʥʷ. ʐʚʠʜʢʽʩʪʴ 

ʨʫʭʫ ʧʦʾʟʜʽʚ ʚ ʋʢʨʘʾʥʽ ʥʘʙʘʛʘʪʦ ʥʠʞʯʘ, ʥʽʞ ʫ ɭʚʨʦʧʽ, ʪʦʤʫ ʩʪʘʻ ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʘ 

ʟʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʽʩʥʠʭ ʧʝʨʝʚʝʟʝʥʴ ʥʘ ʚʽʪʯʠʟʥʷʥʠʭ ʟʘʣʽʟʥʠʮʷʭ. ʆʜʥʘʢ ʧʨʠ ʧʽʜʚʠʱʝʥʠʭ 

ʰʚʠʜʢʦʩʪʷʭ ʨʫʭʫ ʧʦʾʟʜʽʚ ʥʘʡʤʝʥʰʘ ʥʝʚʨʽʚʥʦʚʘʞʝʥʽʩʪʴ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʪʘ ʢʦʣʝʩʘ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʩʦʢʦʾ ʚʽʙʨʘʮʽʾ ʪʘ ʧʝʨʝʜʯʘʩʥʦʛʦ ʚʠʭʦʜʫ ʟ ʣʘʜʫ ʙʫʢʩʦʚʠʭ ʧʽʜʰʠʧʥʠʢʽʚ. 

ʆʜʥʠʤ ʽʟ ʧʨʦʜʫʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ ʟʦʚʥʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ ʦʙʝʨʪʘʥʥʷ ʻ 

ʬʨʝʟʝʨʫʚʘʥʥʷ. ʆʩʦʙʣʠʚʽʩʪʶ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʨʝʤʦʥʪʫ ʢʦʣʽʩʥʠʭ ʧʘʨ ʪʷʛʦʚʦʛʦ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʻ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʦʬʽʣʶ ʨʦʙʦʯʦʾ ʧʦʚʝʨʭʥʽ ʙʝʟ ʜʝʤʦʥʪʘʞʫ ʟ-ʧʽʜ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ. ʇʨʠ ʮʴʦʤʫ ʢʦʣʝʩʦʬʨʝʟʝʨʥʽ ʚʝʨʩʪʘʪʠ ʻ ʦʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʚʠʜʽʚ 

ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ ʟʘʣʽʟʥʠʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʜʣʷ ʨʝʤʦʥʪʫ ʢʦʣʽʩʥʠʭ 

ʧʘʨ ʪʷʛʦʚʦʛʦ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ. ɺʽʜʥʦʚʣʝʥʥʷ ʧʨʦʬʽʣʶ ʧʦʚʝʨʭʥʽ ʢʦʯʝʥʥʷ ʢʦʣʽʩ ʥʘ ʪʘʢʠʭ 

ʚʝʨʩʪʘʪʘʭ ʟʜʽʡʩʥʶʻʪʴʩʷ ʙʘʛʘʪʦʣʝʟʦʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ - ʟʙʽʨʥʦʶ ʬʨʝʟʦʶ, ʽ ʤʘʻ ʨʷʜ 

ʩʫʪʪʻʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʪʘʢʠʭ ʷʢ: ʬʘʩʦʥʥʠʡ ʧʨʦʬʽʣʴ ʽʥʩʪʨʫʤʝʥʪʫ, ʩʫʤʽʱʝʥʥʷ ʜʚʦʭ ʨʫʭʽʚ 

ʧʦʜʘʯʽ (ʢʨʫʛʦʚʦʛʦ ʨʫʭʫ ʢʦʣʝʩʘ ʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʧʦʜʘʯʽ ʽʥʩʪʨʫʤʝʥʪʫ). 

ʇʨʠ ʧʝʨʝʨʠʚʯʘʩʪʦʤʫ ʨʽʟʘʥʥʽ ʧʨʦʮʝʩ ʟʨʽʟʫ ʩʪʨʫʞʢʠ ʧʨʦʪʽʢʘʻ ʚ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʢʠʭ 

ʫʤʦʚʘʭ: ʥʝʩʧʨʠʷʪʣʠʚʘ ʫʤʦʚʘ ʨʽʞʫʯʦʛʦ ʢʣʠʥʫ ʽʥʩʪʨʫʤʝʥʪʫ ʚ ʧʨʦʮʝʩʽ ʩʪʨʫʞʢʦʫʪʚʦʨʝʥʥʷ; 

ʷʚʠʱʝ ʫʜʘʨʫ, ʷʢʠʡ ʟʘʟʥʘʶʪʴ ʢʦʥʪʘʢʪʥʽ ʧʦʚʝʨʭʥʽ ʽʥʩʪʨʫʤʝʥʪʫ ʧʨʠ ʚʨʽʟʘʥʥʽ ʚ ʤʝʪʘʣ 

ʢʦʣʝʩʘ; ʮʠʢʣʽʯʥʝ ʦʭʦʣʦʜʞʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʫ ʧʨʠ ʭʦʣʦʩʪʠʭ ʧʨʦʙʽʛʘʭ. ɹʝʟʧʝʨʝʯʥʦ, ʚʩʝ ʮʝ 

ʤʘʻ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ ʪʚʝʨʜʦʩʧʣʘʚʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʪʘ ʷʢʽʩʪʴ 

ʦʙʨʦʙʣʝʥʦʾ ʧʦʚʝʨʭʥʽ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʚʘʞʢʦ ʦʙʨʦʙʣʷʶʪʴʩʷ. 

ʄʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʮʽʚ ʟ ʧʣʘʩʪʠʥʘʤʠ ʊ15ʂ6 ʧʨʠ ʧʝʨʝʨʠʚʯʘʩʪʦʤʫ ʫʜʘʨʥʦʤʫ 

ʨʽʟʘʥʥʽ ʩʠʣʴʥʦ ʦʙʤʝʞʝʥʘ ʯʝʨʝʟ ʪʝ, ʱʦ ʧʨʠ ʰʚʠʜʢʦʩʪʽ ʚʠʱʝ 100 ʤ/ʭʚ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʰʘʨʫ 

ʧʽʜʚʠʱʝʥʦʾ ʪʚʝʨʜʦʩʪʽ ʫʪʚʦʨʶʻʪʴʩʷ ʢʘʪʘʩʪʨʦʬʽʯʥʠʡ ʟʥʦʩ ʽʥʩʪʨʫʤʝʥʪʫ, ʷʢ ʧʦ ʧʝʨʝʜʥʽʡ, 

ʪʘʢ ʽ ʧʦ ʟʘʜʥʽʡ ʧʦʚʝʨʭʥʽ, ʘ ʧʨʠ ʙʽʣʴʰ ʥʠʟʴʢʽʡ ʰʚʠʜʢʦʩʪʽ (ʤʝʥʰʝ 50 ʤ/ʭʚ) ʟʥʘʯʥʦ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʯʘʩ ʦʙʨʦʙʢʠ ʽ ʪʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʠʡ ʽ ʢʘʪʘʩʪʨʦʬʽʯʥʠʡ ʟʥʦʩ 

ʪʚʝʨʜʦʩʧʣʘʚʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʧʣʘʚʫ ʊI5ʂ6 ʻ ʤʦʞʣʠʚʠʤ ʪʽʣʴʢʠ ʧʨʠ 

ʟʥʠʞʝʥʥʽ ʧʦʜʘʯʽ ʜʦ 0,015 - 0,02 ʤʤ/ʦʙ, ʛʣʠʙʠʥʽ ʨʽʟʘʥʥʷ ʜʦ 3 ʤʤ, ʥʘʷʚʥʦʩʪʽ ʥʘ 

ʽʥʩʪʨʫʤʝʥʪʽ ʧʦʟʠʪʠʚʥʦʛʦ ʢʫʪʘ ɚ = 5...10Á, ʟʤʝʥʰʝʥʥʽ ʛʦʣʦʚʥʦʛʦ ʟʘʜʥʴʦʛʦ ʢʫʪʘ ʜʦ 6...8Á, 

ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʽʣʴʢʠ ʨʽʞʫʯʠʭ ʝʣʝʤʝʥʪʽʚ ʟ ʢʫʪʦʤ ʚ ʧʣʘʥʽ ʙʽʣʴʰʠʤ, ʥʽʞ 90Á. ɿʥʠʞʝʥʥʷ 

ʫʜʘʨʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʝʨʰʠʥʽ ʨʽʞʫʯʦʛʦ ʝʣʝʤʝʥʪʘ, ʟ ʟʤʽʥʦʶ ʛʝʦʤʝʪʨʽʾ ʥʝ ʜʦʟʚʦʣʷʻ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʝʨʝʜʥʽ ʪʘ ʚʝʣʠʢʽ ʧʦʜʘʯʽ, ʟʥʠʞʫʻ ʞʦʨʩʪʢʽʩʪʴ ʧʨʠ ʨʽʟʘʥʥʽ ʽ ʨʘʟʦʤ ʟ ʮʠʤ 

ʥʝ ʛʘʨʘʥʪʫʻ ʚʽʜʢʦʣʫ ʨʽʟʘʣʴʥʦʾ ʢʨʦʤʢʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʫ ʟ ʤʝʭʘʥʽʯʥʠʤ 

ʢʨʽʧʣʝʥʥʷʤ ʧʣʘʩʪʠʥ ʟ ʢʦʙʘʣʴʪʦʚʠʤ ʥʘʧʠʣʝʥʥʷʤ ʩʧʣʘʚʫ ʊ15ʂ6 ʩʝʙʝ ʥʝ ʚʠʧʨʘʚʜʘʣʦ ʯʝʨʝʟ 

ʪʝ, ʱʦ ʤʝʭʘʥʽʯʥʝ ʢʨʽʧʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʥʝ ʚʠʪʨʠʤʫʻ ʟʥʘʯʥʠʭ ʟʥʘʢʦʟʤʽʥʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ, ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʬʽʢʩʘʮʽʾ ʨʽʞʫʯʦʾ ʧʣʘʩʪʠʥʠ ʟ ʧʦʜʘʣʴʰʠʤ ʾʾ ʟʣʘʤʦʤ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʫ ʟ ʥʘʧʘʷʥʠʤʠ ʧʣʘʩʪʠʥʘʤʠ ʊ5ʂ10 ʧʦʢʘʟʘʣʦ, ʱʦ ʯʠʩʣʦ ʚʽʜʢʦʣʽʚ 

ʨʽʞʫʯʦʾ ʢʨʦʤʢʠ ʩʢʦʨʦʪʠʣʦʩʷ ʥʘ 30% ʧʨʠ ʦʜʥʘʢʦʚʽʡ ʚʝʣʠʯʠʥʽ ʟʚʦʨʦʪʥʦʾ ʧʦʜʘʯʽ ʽ ʜʝʷʢʝ 
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ʟʤʝʥʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʽʟʘʥʥʷ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʩʧʣʘʚʦʤ ʊ15ʂ6. ʆʜʥʘʢ ʙʽʣʴʰ ʥʠʟʴʢʘ 

ʪʚʝʨʜʽʩʪʴ ʊ5ʂ10 ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʊ15ʂ6 ʦʙʫʤʦʚʣʶʻ ʽ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʠʡ ʟʥʦʩ ʟʘʜʥʴʦʾ ʽ 

ʧʝʨʝʜʥʴʦʾ ʧʦʚʝʨʭʥʽ ʽʥʩʪʨʫʤʝʥʪʫ. ɼʘʥʝ ʷʚʠʱʝ ʟʤʫʰʫʻ ʚʠʨʦʙʣʷʪʠ ʜʦʜʘʪʢʦʚʽ ʧʝʨʝʪʦʯʢʠ 

ʽʥʩʪʨʫʤʝʥʪʫ, ʱʦ ʚʝʜʝ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʫ ʦʙʨʦʙʢʠ, ʧʽʜʚʠʱʝʥʦʾ ʚʠʪʨʘʪʠ ʽʥʩʪʨʫʤʝʥʪʫ ʽ, 

ʷʢ ʥʘʩʣʽʜʦʢ, ʚʠʩʦʢʫ ʩʦʙʽʚʘʨʪʽʩʪʴ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʧʣʘʚʫ ʊ14ʂ8 

ʚʠʷʚʠʣʦʩʷ ʥʝʚʠʧʨʘʚʜʘʥʦ. ɼʘʥʠʡ ʩʧʣʘʚ ʟ ʧʨʘʢʪʠʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʥʝ ʻ ʦʧʪʠʤʘʣʴʥʝ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʪʚʝʨʜʦʩʪʽ ʽ ʫʜʘʨʥʦʾ ʚôʷʟʢʦʩʪʽ. ʇʨʽ ʥʝ ʟʥʘʯʥʦʤʫ ʟʙʽʣʴʰʝʥʥʽ ʫʜʘʨʥʦʾ 

ʚôʷʟʢʦʩʪʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʚʝʨʜʠʤ ʩʧʣʘʚʦʤ ʊ15ʂ6 (ʥʘ 0,02 ʢʛĿʤ/ʩʤ2), ʡʦʛʦ ʪʚʝʨʜʽʩʪʴ 

ʤʝʥʰʝ ʦʩʪʘʥʥʴʦʛʦ ʥʘ ʽʩʪʦʪʥʫ ʚʝʣʠʯʠʥʫ (ʥʘ 1,5 ʅRɸ). ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʧʣʘʚʫ ʊʊ7ʂ12 ʜʣʷ 

ʦʙʨʦʙʢʠ ʚ ʫʤʦʚʘʭ ʫʜʘʨʫ ʧʦʢʘʟʘʣʦ, ʱʦ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʙʤʝʞʝʥʝ ʚʠʩʦʢʦʶ ʚʘʨʪʽʩʪʶ, 

ʮʝ ʚʝʜʝ ʜʦ ʨʽʟʢʦʛʦ ʧʦʜʦʨʦʞʯʘʥʥʷ ʩʘʤʦʛʦ ʨʽʞʫʯʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʪʚʝʨʜʽ 

ʩʧʣʘʚʠ ʛʨʫʧ ɺʊʂ ʽ ɺʊʊʂ ʚ ʫʤʦʚʘʭ ʧʝʨʝʨʠʚʯʘʩʪʦʛʦ ʨʽʟʘʥʥʷ ʟ ʫʜʘʨʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ 

ʚʠʷʚʠʣʠʩʷ ʤʘʣʦʧʨʠʜʘʪʥʽ. ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʪʚʝʨʜʠʭ ʩʧʣʘʚʽʚ ʚʦʣʴʬʨʘʤʦʢʦʙʘʣʴʪʦʚʦʾ 

ʛʨʫʧʠ (ɺʂ), ʷʢʽ ʟʚʠʯʘʡʥʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʦʙʨʦʙʢʠ ʯʘʚʫʥʫ ʽ ʥʝʤʝʪʘʣʽʚ, ʟ ʧʽʜʚʠʱʝʥʠʤ 

ʚʤʽʩʪʦʤ ʢʦʙʘʣʴʪʫ, ʥʘʧʨʠʢʣʘʜ, ɺʂ6 ʽ ɺʂ8, ʷʢʽ ʧʦ ʫʜʘʨʥʦʾ ʚôʷʟʢʦʩʪʽ, ʤʝʞʽ ʤʽʮʥʦʩʪʽ ʧʨʠ 

ʚʠʛʠʥʽ ʽ ʩʪʠʩʢʫ ʧʝʨʝʚʝʨʰʫʶʪʴ ʩʧʣʘʚʠ ʊI5ʂ6, ʊ5ʂ10, ʊ14ʂ8 ʚʠʷʚʠʣʦʩʷ ʤʦʞʣʠʚʠʤ 

ʟʜʽʡʩʥʠʪʠ ʦʙʨʦʙʢʫ. ʆʜʥʘʢ ʧʨʠʩʫʪʥʽ ʥʝʛʘʪʠʚʥʝ ʷʚʠʱʝ ʫ ʚʠʛʣʷʜʽ ʧʽʜʚʠʱʝʥʦʛʦ ʟʥʦʩʫ 

ʪʚʝʨʜʦʩʧʣʘʚʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʧʦ ʟʘʜʥʽʡ ʧʦʚʝʨʭʥʽ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʚʠʱʝ ʧʝʨʝʨʘʭʦʚʘʥʽ ʥʝʜʦʣʽʢʠ, ʚ ʷʢʦʩʪʽ ʮʠʣʽʥʜʨʠʯʥʠʭ ʨʽʞʫʯʠʭ 

ʝʣʝʤʝʥʪʽʚ ʜʣʷ ʩʧʝʮʽʘʣʴʥʠʭ ʬʨʝʟ ʜʦ ʚʝʨʩʪʘʪʘ ʂɾ20 ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʣʘʩʪʠʥʠ RNUX 

1212 MO TN ʤʘʨʢʠ ʩʧʣʘʚʽʚ ʂʉ-25, ʊ14ʂ8. ʎʝ ʦʙʫʤʦʚʣʝʥʦ ʛʝʦʤʝʪʨʠʯʥʦʶ ʬʦʨʤʦʶ, 

ʩʧʝʮʠʬʽʢʦʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘ ʪʝʭʥʦʣʦʛʽʻʶ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʉʝʨʝʜ ʜʝʬʝʢʪʽʚ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʜʚʽ ʦʩʥʦʚʥʽ ʛʨʫʧʠ. ʇʝʨʰʫ ʛʨʫʧʫ ʩʢʣʘʜʘʶʪʴ ʬʘʢʪʦʨʠ, 

ʧʦʚôʷʟʘʥʽ ʟ ʚʠʛʦʪʦʚʣʝʥʥʷʤ ʽ ʧʽʜʛʦʪʦʚʢʦʶ (ʥʘʩʪʨʦʡʢʦʶ) ʽʥʩʪʨʫʤʝʥʪʘ ʜʦ ʨʦʙʦʪʠ. ɼʨʫʛʫ 

ʛʨʫʧʫ ʩʢʣʘʜʘʶʪʴ ʬʘʢʪʦʨʠ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚôʷʟʘʥʽ ʟ ʧʨʦʮʝʩʦʤ ʬʨʝʟʝʨʫʚʘʥʥʷ.  

ʅʘʡʙʽʣʴʰ ʩʫʪʪʻʚʠʤʠ ʬʘʢʪʦʨʘʤʠ ʧʝʨʰʦʾ ʛʨʫʧʠ ʻ: ʷʢʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʣʽʥʽʡʥʠʭ ʪʘ 

ʢʫʪʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʛʥʽʟʜ ʜʣʷ ʨʽʟʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚ ʨʽʟʮʝʪʨʠʤʘʯʘʭ (ʥʦʞʘʭ) ʬʘʩʦʥʥʠʭ 

ʬʨʝʟ, ʰʦʨʩʪʢʽʩʪʴ ʧʦʚʝʨʭʦʥʴ, ʪʦʯʥʽʩʪʴ ʩʢʣʘʜʘʥʥʷ, ʪʦʯʥʽʩʪʴ ʪʘ ʞʦʨʩʪʢʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʦʾ 

ʩʠʩʪʝʤʠ, ʷʢʽʩʪʴ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɰʭ ʚʧʣʠʚ ʤʦʞʝ ʙʫʪʠ ʟʥʠʞʝʥʠʡ 

ʧʽʜʚʠʱʝʥʥʷʤ ʷʢʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʧʽʜʛʦʪʦʚʢʠ ʽʥʩʪʨʫʤʝʥʪʫ.  

ɼʨʫʛʘ ʛʨʫʧʘ ʜʝʬʝʢʪʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʝʞʠʤʘʤʠ ʚ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ. ɰʭ ʘʥʘʣʽʟ ʷʚʣʷʻ 

ʩʦʙʦʶ ʦʩʥʦʚʫ ʚʠʙʦʨʫ ʦʧʪʠʤʘʣʴʥʠʭ ʨʝʞʠʤʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʚʠʤʦʛʠ 

ʪʦʯʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʬʨʝʟʝʨʫʚʘʥʥʷ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ ʽʥʩʪʨʫʤʝʥʪʫ.  
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ʃʫʮʝʥʢʦ ɼ.ɯ., ʩʪʫʜʝʥʪ ʛʨʫʧʠ 131-21-1  

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɼʝʨʙʘʙʘ ɺ.ɸ., ʢ.ʪ.ʥ. ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʪʝʭʥʦʣʦʛʽʡ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʪʘ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ  

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

 

ʉʇɽʎɯɸʃʔʅɯ ʊɽʍʅʆʃʆɻɯʏʅɯ ʈɯʐɽʅʅʗ ʌʆʈʄʋɺɸʅʅʗ  

ʇʈʆʌɯʃʖ ɿʋɹʎɯɺ 

 

ʉʢʘʡʚʽʥʛ (ʟʫʙʦʪʦʯʽʥʥʷ) - ʮʝ ʪʝʭʥʦʣʦʛʽʷ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʧʨʦʮʝʩʫ ʨʽʟʘʥʥʷ, ʱʦ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʨʽʞʫʯʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʬʽʣʽʚ ʷʢ ʜʣʷ ʚʥʫʪʨʽʰʥʴʦʛʦ, ʪʘʢ ʽ ʜʣʷ ʟʦʚʥʽʰʥʴʦʛʦ ʟʫʙʯʘʩʪʦʛʦ 

ʟʘʯʝʧʣʝʥʥʷ. ʎʝʡ ʤʝʪʦʜ ʦʙʨʦʙʢʠ ʜʘʻ ʟʤʦʛʫ ʚʠʢʦʥʫʚʘʪʠ ʦʙʨʦʙʢʫ ʧʨʦʬʽʣʶ ʟʫʙʘ ʟ 

ʦʪʨʠʤʘʥʥʷʤ ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ. ʅʠʥʽ ʪʝʭʥʦʣʦʛʽʶ ʤʦʞʥʘ ʨʝʘʣʽʟʫʚʘʪʠ ʥʝ ʪʽʣʴʢʠ ʥʘ 

ʟʫʙʦʨʽʟʥʠʭ ʚʝʨʩʪʘʪʘʭ ʦʩʪʘʥʥʴʦʛʦ ʧʦʢʦʣʽʥʥʷ ʟ ʏʇʂ, ʘ ʡ ʥʘ ʙʘʛʘʪʦʮʽʣʴʦʚʠʭ ʚʝʨʩʪʘʪʘʭ ʘʙʦ 

ʩʫʯʘʩʥʠʭ ʦʙʨʦʙʥʠʭ ʮʝʥʪʨʘʭ[1]. 

ʑʦʙ ʦʪʨʠʤʘʪʠ ʟʘʛʘʣʴʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʧʨʠʥʮʠʧ ʨʝʘʣʽʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʾ, ʫʷʚʽʪʴ ʩʦʙʽ 

ʧʦʻʜʥʘʥʥʷ ʟʫʙʦʬʨʝʟʝʨʫʚʘʥʥʷ ʯʝʨʚ'ʷʯʥʦʶ ʬʨʝʟʦʶ ʽʟ ʟʫʙʦʜʦʚʙʘʥʥʷʤ. ʇʽʜ ʯʘʩ ʦʙʨʦʙʢʠ ʦʩʽ 

ʽʥʩʪʨʫʤʝʥʪʫ ʽ ʟʘʛʦʪʦʚʢʠ ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʽ ʽʥʩʪʨʫʤʝʥʪ ʨʫʭʘʻʪʴʩʷ ʷʢ ʫ ʛʚʠʥʪʦʚʽʡ ʟʫʙʯʘʩʪʽʡ 

ʧʝʨʝʜʘʯʽ, ʟʜʽʡʩʥʶʶʯʠ ʟʚʦʨʦʪʥʦ-ʧʦʩʪʫʧʘʣʴʥʠʡ ʨʫʭ. ʄʝʪʦʜ ʦʙʨʦʙʢʠ ʤʦʞʥʘ ʧʦʨʽʚʥʷʪʠ ʟ 

ʧʨʦʮʝʩʦʤ ʬʨʝʟʝʨʫʚʘʥʥʷ ʙʘʛʘʪʦʟʘʭʽʜʥʦʶ ʯʝʨʚ'ʷʯʥʦʶ ʬʨʝʟʦʶ: ʷʢʱʦ ʢʦʞʝʥ ʽʟ ʨʦʙʦʯʠʭ 

ʚʠʪʢʽʚ ʥʘ ʬʨʝʟʽ ʧʨʠʚʝʩʪʠ ʜʦ ʦʜʥʦʛʦ ʨʽʞʫʯʦʛʦ ʟʫʙʘ - ʚʠʡʜʝ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʩʢʘʡʚʽʥʛʫ [2].  

 

ʍʘʨʘʢʪʝʨʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʩʢʘʡʚʽʥʛʫ: 

-  ʧ̔ʜʚʠʱʝʥʽ ʚʠʤʦʛʠ ʜʦ ʟʘʪʠʩʢʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ;  

- ʩʪʨʫʞʢʘ ʧʦʚʠʥʥʘ ʥʘʜʽʡʥʦ ʚʠʜʘʣʷʪʠʩʷ ʽʟ ʟʦʥʠ ʨʽʟʘʥʥʷ; 

- ʢʦʥʩʪʨʫʢʮʽʷ ʟʘʛʦʪʦʚʢʠ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʘʜʪʦʯʥʝ ʧʦʣʦʞʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʫ. 

- ʽʥʩʪʨʫʤʝʥʪ ʟʜʘʪʥʠʡ ʧʨʘʮʶʚʘʪʠ ʥʘ ʰʚʠʜʢʦʩʪʷʭ ʜʦ 300 ʤ/ʭʚ [3]. 

ʇʝʨʝʚʘʛʠ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʚʠʜʘʤʠ ʟʫʙʦʦʙʨʦʙʢʠ: 

- ʂʦʤʧʣʝʢʩʥʘ(ʥʝʨʽʜʢʦ ʥʘʚʽʪʴ ʧʦʚʥʘ) ʦʙʨʦʙʢʘ ʟʘ ʦʜʥʫ ʫʩʪʘʥʦʚʢʫ, ʱʦ ʩʧʨʠʷʻ 
ʩʢʦʨʦʯʝʥʥʶ ʯʘʩʫ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʧʽʜʚʠʱʝʥʥʶ ʷʢʦʩʪʽ  

- ɿʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʧʝʨʘʮʽʡ ʫ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʮʝʩʽ; 

- ʄʦʞʣʠʚʽʩʪʴ ʦʙʨʦʙʢʠ ʙʣʠʟʴʢʦ ʜʦ ʫʩʪʫʧʽʚ ʪʘ ʟ ʦʙʤʝʞʝʥʠʤ ʧʨʦʩʪʦʨʦʤ ʧʽʜ ʚʠʭʽʜ 

ʽʥʩʪʨʫʤʝʥʪʫ, ʱʦ ʜʘʻ ʙʽʣʴʰʝ ʩʚʦʙʦʜʠ ʧʽʜ ʯʘʩ ʧʨʦʝʢʪʫʚʘʥʥʷ ʜʝʪʘʣʝʡ; 

- ɺʠʩʦʢʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʩʪʠʣʴʥʦ-ʦʭʦʣʦʜʞʫʚʘʣʴʥʽ ʨʽʜʠʥʠ; 

- ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʜʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘ ʥʘ ʢʦʞʝʥ ʤʦʜʫʣʴ ʟʫʙʘ; 

- ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʠ ʜʦʚʽʣʴʥʠʭ ʚʠʜʘʭ ʩʝʨʽʡʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ; 

- ɭ ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʰʣʽʬʦʚʮʽ ʧʽʜ ʯʘʩ ʦʙʨʦʙʢʠ ʟʘʛʘʨʪʦʚʘʥʠʭ ʩʪʘʣʝʡ [4]. 

ʅʝʜʦʣʽʢʠ : 

ɼʦʨʦʛʦʚʘʨʪʽʩʥʝ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʽʥʩʪʨʫʤʝʥʪ; 

ʆʙʤʝʞʝʥʥʷ ʧʦ ʛʣʠʙʠʥʽ ʜʝʪʘʣʽ, ʦʩʢʽʣʴʢʠ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʚʠʣʴʦʪʫ ʽʥʩʪʨʫʤʝʥʪʫ 

ʟʤʝʥʰʫʻʪʴʩʷ ʞʦʨʩʪʢʽʩʪʴ [5]. 

ʇʨʠʟʥʘʯʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʟʫʙʦʪʦʯʽʥʥʷ: 

- ɼʣʷ ʦʙʨʦʙʢʠ ʚʥʫʪʨʽʰʥʽʭ ʽ ʟʦʚʥʽʰʥʽʭ ʟʫʙʽʚ ʽ ʰʣʽʮʽʚ 

- ɼʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʩʦʟʫʙʠʭ ʽ ʧʨʷʤʦʟʫʙʠʭ ʮʠʣʽʥʜʨʠʯʥʠʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ 

- ɼʣʷ ʯʦʨʥʦʚʦʾ ʪʘ ʯʠʩʪʦʚʦʾ ʦʙʨʦʙʢʠ 

ɼʣʷ ʦʙʨʦʙʢʠ ʥʝʟʘʛʘʨʪʦʚʘʥʠʭ ʟʘʛʦʪʦʚʦʢ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʽʟ ʚʥʫʪʨʽʰʥʽʤ 

ʟʘʯʝʧʣʝʥʥʷʤ ʽ ʟʘʛʘʨʪʦʚʘʥʠʭ ʟʘʛʦʪʦʚʦʢ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʫʩʽʭ ʪʠʧʽʚ [4].  

ʄʝʪʦʜ ʜʦʚʙʘʥʥʷ ʻ ʥʘʡʧʨʦʩʪʽʰʠʤ ʽʟ ʪʦʯʢʠ ʟʦʨʫ ʥʘʣʘʰʪʫʚʘʥʴ ʪʘ ʧʨʦʮʝʩʫ. ɿ 

ʥʝʜʦʣʽʢʽʚ ʮʝ : ʥʝʚʠʩʦʢʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʥʝʦʙʭʽʜʥʽʩʪʴ ʥʘʷʚʥʽʩʪʴ ʦʢʨʝʤʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ 



ʉʝʢʮʽʷ 2 ï ʊʝʭʥʦʣʦʛʽʾ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ 
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ʜʣʷ ʢʦʞʥʦʛʦ ʤʦʜʫʣʷ ʟʫʙʘ ʪʘ ʚʠʩʦʢʠʡ ʟʥʦʩ ʽʥʩʪʨʫʤʝʥʪʫ[6]. ʉʧʦʩʽʙ ʟʫʙʦʪʦʯʽʥʥʷ ʻ 

ʥʘʡʫʥʽʚʝʨʩʘʣʴʥʽʰʠʡ ʪʘ ʥʘʡʧʨʦʜʫʢʪʠʚʥʽʰʠʡ, ʦʜʥʘʢ ʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ ʥʘʨʘʟʽ ʻ 

ʥʘʡʙʽʣʴʰʦʶ ʧʝʨʝʧʦʥʦʶ ʤʘʩʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ ʤʝʪʦʜʘ. ɿʫʙʦʧʨʦʪʷʛʫʚʘʥʥʷ ʪʘʢʦʞ 

ʚʠʨʽʟʥʷʻʪʴʩʷ ʚʠʩʦʢʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʽ ʪʦʯʥʽʩʪʶ ʦʙʨʦʙʢʠ, ʘʣʝ ʩʝʨʝʜ ʫʩʽʭ 

ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʤʝʪʦʜʽʚ ʚʽʥ ʤʘʢʩʠʤʘʣʴʥʦ ʥʝʝʢʦʥʦʤʽʯʥʠʡ, ʚʥʘʩʣʽʜʦʢ ʚʠʩʦʢʦʾ ʚʘʨʪʦʩʪʽ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʨʽʞʫʯʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ. ʆʪʞʝ, ʚʠʙʠʨʘʪʠ ʦʧʪʠʤʘʣʴʥʽʰʠʡ ʤʝʪʦʜ ʩʣʽʜ 

ʚʠʭʦʜʷʯʠ ʟ ʥʝʦʙʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʢʦʥʢʨʝʪʥʦʾ ʦʙʨʦʙʣʶʚʘʥʦʾ ʜʝʪʘʣʽ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ 

ʚʠʨʦʙʥʠʮʪʚʘ[7]. 

 

 

 

 

 

 

ʈʦʟʛʣʷʥʝʤʦ ʦʩʦʙʣʠʚʦʩʪʽ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ  

ʩʧʦʩʦʙʽʚ ʟʫʙʦʦʙʨʦʙʢʠ ʥʘ ʧʨʠʢʣʘʜʽ ʜʝʪʘʣʽ(ʨʠʩ1): 

ɿʘʛʦʪʦʚʢʘ: ʧʦʢʦʚʢʘ ʧʽʩʣʷ ʪʦʢʘʨʥʦʾ ʦʙʨʦʙʢʠ 

ʄʘʪʝʨʽʘʣ: ʉʪʘʣʴ 25ʍɻʊ 

ʊʚʝʨʜʽʩʪʴ: 217 ʅɺ 

ɻʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ ůʚ =1270ʄʇʘ    

 

 

 

 

ʊʘʙʣʠʮʷ 1 ï ʇʦʨʽʚʥʷʥʥʷ ʩʧʦʩʦʙʽʚ ʟʫʙʦʦʙʨʦʙʢʠ 

ɿʫʙʦʜʦʚʙʘʥʥʷ ʉʢʘʡʚʽʥʛ ʇʨʦʪʷʛʫʚʘʥʥʷ 
   

ʆʙʩʷʛʠ ʚʠʨʦʙʥʠʮʪʚʘ: 

< 5 ʪʠʩ. ʰʪʫʢ < 20 ʪʠʩ. ʐʪʫʢ > 20 ʪʠʩ. ʰʪʫʢ 

ʎʠʢʣ 

~ 30 ʭʚ/ʜʝʪʘʣʴ ~ 10 ʭʚ/ʜʝʪʘʣʴ ~ 2 ʭʚ/ʜʝʪʘʣʴ 

ʉʪʽʡʢʽʩʪʴ ʜʦ ʧʝʨʝʪʦʯʢʠ 

~ 10 ʜʝʪʘʣʝʡ ~ 500 ʜʝʪʘʣʝʡ ~ 5 ʪʠʩ. ʜʝʪʘʣʝʡ 

ʂʽʣʴʢʽʩʪʴ ʧʝʨʝʪʦʯʦʢ 

ʜʦ 20 ʨʘʟ ʜʦ 10 ʨʘʟ ʜʦ 10 ʨʘʟ 
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https://gearsolutions.com/features/power-skiving-high-quality-productivity-and-cost-efficiency-in-gear-cutting/
https://gearsolutions.com/features/power-skiving-high-quality-productivity-and-cost-efficiency-in-gear-cutting/
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ʄʫʭʘ ɹ.ɺ. ʩʪʫʜʝʥʪ ʛʨ. 131-22ʤ-1  

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɻʨʠʛʦʨʝʥʢʦ ɺ.ʋ.  ʜ. ʪ. ʥ., ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʪʝʭʥʦʣʦʛʽʡ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʪʘ  ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ (ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

"ɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ", ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ)  

 

ʇʆʇɽʈɽʏʅʆ-ʂʃʀʅʆɺɸ ʇʈʆʂɸʊʂɸ ï ʅʆɺʀʁ ʂʈʆʂ ʋ ʊɽʍʅʆʃʆɻɯɰ  

ʄɸʐʀʅʆɹʋɼʋɺɸʅʅʗ 

   

       ʅʘʡʙʽʣʴʰ ʟʘʩʪʦʩʦʚʫʻʤʘ  ʪʝʭʥʦʣʦʛʽʷ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʩʪʫʧʥʠʭ 

ʦʩʥʦʚʥʠʭ ʧʦʩʣʽʜʦʚʥʠʭ  ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ: 

- ʧʦʨʽʟʢʘ ʟʘʛʦʪʦʚʦʢ ʧʨʦʢʘʪʫ; 

- ʢʫʚʘʥʥʷ ʘʙʦ ʰʪʘʤʧʫʚʘʥʥʷ; 

- ʦʙʨʦʙʢʘ ʧʦʢʦʚʦʢ ʯʠ ʰʪʘʤʧʫʚʘʥʥʷ ʨʽʟʘʥʥʷʤ; 

- ʤʦʥʪʘʞ ʚʫʟʣʽʚ ʪʘ ʤʘʰʠʥ 

       ʉʫʪʪʻʚʽ ʚʥʝʩʢʠ ʜʦ ʪʝʭʥʦʣʦʛʽʾ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʚʥʝʩʣʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʪʘʥʢʽʚ ʟ 

ʯʠʩʣʦʚʠʤ ʧʨʦʛʨʘʤʥʠʤ ʢʝʨʫʚʘʥʥʷʤ ʥʘ ʦʩʪʘʥʥʴʦʤʫ ʻʪʘʧʽ ʦʙʨʦʙʢʠ ʧʦʢʦʚʦʢ ʯʠ ʰʪʘʤʧʦʚʦʢ 

ʨʽʟʘʥʥʷʤ. 

       ɺ ʦʜʥʦʯʘʩ ʚ ʦʩʪʘʥʥʻ ʜʝʩʷʪʠʣʽʪʪʷ ʟʨʦʙʣʝʥʦ ʚʘʞʣʠʚʠʡ ʢʨʦʢ ʫ ʨʦʟʨʦʙʢʘʭ   ʪʝʭʥʦʣʦʛʽʡ 

ʪʘ ʦʙʣʘʜʥʘʥʥʴ ʪʘ ʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʚʧʨʦʚʘʜʞʝʥʴ ʧʦʧʝʨʝʯʥʦ-ʢʣʠʥʦʚʦʾ ʧʨʦʢʘʪʢʠ (ʨʠʩʫʥʦʢ 

1.1) ʟʘʤʽʩʪʴ ʦʧʝʨʘʮʽʡ ʢʫʚʘʥʥʷ ʪʘ ʰʪʘʤʧʫʚʘʥʥʷ.                                                         

 

                                       
 

ʈʠʩʫʥʦʢ 1 - ʉʭʝʤʘ ʧʦʧʝʨʝʯʥʦ-ʢʣʠʥʦʚʦʾ  ʧʨʦʢʘʪʢʠ [1] 

 

       ʇʦʧʝʨʝʯʥʦ ʢʣʠʥʦʚʘ ʧʨʦʢʘʪʢʘ ʜʦʟʚʦʣʷʻ ʟʘ ʦʜʥʫ ʦʧʝʨʘʮʽʶ ʥʘ  ʦʜʥʦʤʫ ʚʝʨʩʪʘʪʽ ʽ ʟʘ 

ʦʜʠʥ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʭʽʜ ʧʣʦʩʢʦʛʦ ʢʣʠʥʦʚʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ  ʦʜʝʨʞʫʚʘʪʠ ʟʘʛʦʪʦʚʢʫ ʧʽʜ 

ʥʘʩʪʫʧʥʝ ʨʽʟʘʥʥʷ ʯʠ, ʱʦ ʱʝ ʢʨʘʱʝ ʦʜʝʨʞʫʚʘʪʠ ʛʦʪʦʚʫ ʜʝʪʘʣʴ (ʨʠʩʫʥʦʢ 2). 

      ʎʝ ʜʝʪʘʣʽ ʪʠʧʫ ʩʪʫʧʽʥʯʘʩʪʠʡ ʚʘʣ (ʚʘʣʠ ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ, ʟʦʣʦʪʥʠʢʠ, ʰʪʫʮʝʨʠ, ʚʽʩʽ, 

ʚʘʣʠ, ʰʧʠʥʜʝʣʽ ʪʘ ʽʥʰʝ) ʚʠʨʦʙʽʚ ʢʨʽʧʣʝʥʥʷ (ʙʦʣʪʠ, ʰʧʠʣʴʢʠ). 

       ʇʨʠ ʮʴʦʤʫ ʟʤʝʥʰʫʻʪʴʩʷ ʢʽʣʴʢʘ ʦʧʝʨʘʮʽʡ ʨʽʟʘʥʥʷ, ʯʠ ʦʧʝʨʘʮʽʾ ʨʽʟʘʥʥʷ ʟʘʤʽʥʷʶʪʴ ʥʘ 

ʙʽʣʴ ʧʨʦʩʪʽ. ɿʤʝʥʰʫʶʪʴʩʷ ʚʠʪʨʘʪʠ ʤʝʪʘʣʫ. 

        ʇʨʦʮʝʩ ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʽ ʟʘʙʝʟʧʝʯʫʻ ʦʪʨʠʤʘʥʥʷ ʟ ʧʨʦʢʘʪʫ ʢʨʫʛʣʦʛʦ, ʰʝʩʪʠʛʨʘʥʥʦʛʦ 

ʘʙʦ ʢʚʘʜʨʘʪʥʦʛʦ ʧʨʦʬʽʣʶ ʩʪʫʧʽʥʯʘʩʪʠʭ ʚʘʣʽʚ ʟ ʮʠʣʽʥʜʨʠʯʥʠʤʠ, ʢʦʥʽʯʥʠʤʠ, ʩʬʝʨʠʯʥʠʤʠ 

ʪʘ ʽʥʰʠʤʠ ʧʦʚʝʨʭʥʷʤʠ ʪʘ ʚʩʽʣʷʢʠʤʠ ʚʠʩʪʫʧʘʤʠ, ʬʘʩʢʘʤʠ, ʢʘʥʘʚʢʘʤʠ ʪʘ ʧʦʜʽʙʥʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ, ʘ ʪʘʢʦʞ ʜʝʪʘʣʝʡ ʟ ʜʽʣʷʥʢʘʤʠ ʨʽʟʥʦʛʦ ʨʽʟʴʙʣʝʥʥʷ, ʣʠʩʢʘʤʠ, ʛʨʘʥʷʤʠ ʧʽʜ 

ʢʣʶʯ.      

         ʄʦʞʣʠʚʝ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʷʢ ʽʟ ʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ð ʯʦʨʥʠʭ ʪʘ 

ʢʦʣʴʦʨʦʚʠʭ ʤʝʪʘʣʽʚ ʪʘ ʽʟ ʾʭ ʩʧʣʘʚʽʚ ʪʘʢ ʽ ʟ ʤʘʣʦʧʣʘʩʪʠʯʥʠʭ (ʫ ʭʦʣʦʜʥʦʤʫ ʩʪʘʥʽ) ʩʧʣʘʚʽʚ 

ʢʦʣʴʦʨʦʚʠʭ ʤʝʪʘʣʽʚ. 



ʉʝʢʮʽʷ 2 ï ʊʝʭʥʦʣʦʛʽʾ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ 
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         ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʧʦʧʝʨʝʯʥʦ-ʢʣʠʥʦʚʘ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʛʦʪʦʚʽ 

ʜʝʪʘʣʽ ʘʙʦ  ʟʤʝʥʰʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʽ ʩʢʣʘʜʥʽʩʪʴ ʦʧʝʨʘʮʽʡ ʨʽʟʘʥʥʷ. 

 

 

 

                         

 
 

      ʈʠʩʫʥʦʢ 2 - ʌʦʨʤʠ ʜʝʪʘʣʝʡ, ʱʦ ʚʠʨʦʙʣʷʶʪʴ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ  ʧʦʧʝʨʝʯʥʦ - ʢʣʠʥʦʚʦʾ 

ʧʨʦʢʘʪʢʠ [1] 

 

                                                     ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ 

1. https://www.google.com/search?source=univ&tbm=isch&q=%D1%81%D1%85%D0

%B5%D0%BC%D0%B0+%D0%BF%D0%BE%D0%BF%D0%B5%D1%80%D0%B5%D1

%87%D0%BD%D0%BE+%D0%BA%D0%BB%D0%B8%D0%BD%D0%BE%D0%B2%D

0%BE%D0%B9+%D0%BF%D1%80%D0%BE%D0%BA%D0%B0%D1%82%D0%BA%D

0%B8&fir=03aHb7zE6lYDiM%252CDxThTuja6aruKM%252C_%253BzMKq2-

ZifLf9zM%252CGCi71vTuPN5qzM%252C_%253BtRLthsSyHHmBXM%252CHu090EOK

O7paDM%252C_%253BJPjw5xgcp0lqSM%252COCjUJgWuSfShVM%252C_%253BpjWZ

VPQ1JAvuXM%252Crh5mgH77bHPbFM%252C_%253BC9BQBoTOf1ChSM%252C8Btf_

NWNh7D82M%252C_%253BGajS861dgy_kKM%252C08MiTB6yNJParM%252C_%253B

T5HuJul9mPnRMM%252CImPDcBrdJ13dkM%252C_%253BgBIXw8av9iimVM%252Ccn

N6NReHMTcv9M%252C_%253BSDl9M8odCYT3kM%252C8Btf_NWNh7D82M%252C_

&usg=AI4_-kS_BePj8fyesmkK-RhwGd2b8kzXFw&sa=X&ved=2ahUKEwjy7b-

Rsbj7AhUPpIsKHbaIA20Q7Al6BAgIEFA&cshid=1668797142103065&biw=1284&bih=562

&dpr=1.25 
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ʆʩʪʨʦʫʭʦʚʘ ʆ.ʉ., ʩʪʫʜʝʥʪʢʘ ʛʨ. 131-20-1 



ʉʝʢʮʽʷ 2 ï ʊʝʭʥʦʣʦʛʽʾ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ 

ʄʘʪʝʨʽʘʣʠ X ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çʄʦʣʦʜʴ: ʥʘʫʢʘ ʪʘ ʽʥʥʦʚʘʮʽʾè 

75 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɹʦʛʜʘʥʦʚ ʆ.ʆ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʪʝʭʥʦʣʦʛʽʡ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ 

ʪʘ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ  

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

 

ɯʅʉʊʈʋʄɽʅʊɸʃʔʅɯ ʄɸʊɽʈɯɸʃʀ ɿɯ ɿʅʆʉʆʉʊɯʁʂʀʄʀ ʇʆʂʈʀʊʊʗʄʀ 

 

ʊʝʭʥʽʯʥʠʡ ʨʽʚʝʥʴ ʨʽʟʘʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʚʠʟʥʘʯʘʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʩʦʙʽʚʘʨʪʽʩʪʴ 

ʦʙʨʦʙʢʠ, ʪʦʯʥʽʩʪʴ ʦʜʝʨʞʫʚʘʥʠʭ ʨʦʟʤʽʨʽʚ, ʷʢʽʩʪʴ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʪʘ ʥʘʜʽʡʥʽʩʪʴ 

ʦʧʝʨʘʮʽʾ. ʆʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʠʟʥʘʯʘʻ ʪʝʭʥʽʯʥʠʡ ʨʽʚʝʥʴ ʨʽʞʫʯʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʫ, ʻ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ, ʟ ʷʢʦʛʦ ʚʽʥ ʚʠʛʦʪʦʚʣʝʥʠʡ. ʆʩʥʦʚʥʠʤʠ 

ʚʠʤʦʛʘʤʠ ʜʣʷ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʻ ʪʚʝʨʜʽʩʪʴ, ʤʽʮʥʽʩʪʴ, ʪʝʧʣʦʩʪʽʡʢʽʩʪʴ, 

ʪʝʭʥʦʣʦʛʽʯʥʽʩʪʴ ʪʘ ʝʢʦʥʦʤʽʯʥʽʩʪʴ. ʂʦʤʧʣʝʢʩʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʻ ʡʦʛʦ ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ, ʷʢʘ ʚʠʟʥʘʯʘʻ ʟʜʘʪʥʽʩʪʴ ʟʙʝʨʝʞʝʥʥʷ ʨʽʞʫʯʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʥʩʪʨʫʤʝʥʪʫ, ʽʟ ʟʘʜʘʥʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʧʨʠ ʟʘʙʝʟʧʝʯʝʥʥʽ ʪʦʯʥʦʩʪʽ 

ʦʙʨʦʙʢʠ ʪʘ ʷʢʦʩʪʽ ʦʜʝʨʞʫʚʘʥʦʾ ʧʦʚʝʨʭʥʽ. ɿʥʦʩʦʩʪʽʡʢʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ, ʥʘʩʘʤʧʝʨʝʜ, 

ʪʚʝʨʜʽʩʪʶ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʡʦʛʦ ʤʽʮʥʽʩʪʶ ʪʘ ʪʝʧʣʦʩʪʽʡʢʽʩʪʶ. ʅʘ 

ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʥʘʯʥʦ ʚʧʣʠʚʘʻ ʪʘʢʦʞ ʩʪʽʡʢʽʩʪʴ ʜʦ 

ʪʝʨʤʽʯʥʠʭ ʫʜʘʨʽʚ, ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ, ʦʢʠʩʣʶʚʘʣʴʥʘ ʩʪʽʡʢʽʩʪʴ, ʘ ʪʘʢʦʞ ʘʜʛʝʟʽʡʥʽ, 

ʜʠʬʫʟʽʡʥʽ, ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʤʘʪʝʨʽʘʣʫ, ʱʦ 

ʦʙʨʦʙʣʷʻʪʴʩʷ [1]. 

ʋ ʩʚʽʪʦʚʽʡ ʧʨʘʢʪʠʮʽ ʤʝʪʘʣʦʦʙʨʦʙʣʝʥʥʷ ʚʩʝ ʙʽʣʴʰʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʭʦʜʷʪʴ 

ʽʥʩʪʨʫʤʝʥʪʠ ʟ ʧʦʢʨʠʪʪʷʤʠ ʨʽʟʘʣʴʥʦʾ ʯʘʩʪʠʥʠ. ʊʦʥʢʽ çʧʣʽʚʢʦʚʽè ʧʦʢʨʠʪʪʷ ʪʦʚʱʠʥʦʶ ʚʽʜ 

2 ʜʦ 10 ʤʢʤ ʥʘʥʦʩʷʪʴ ʥʘ ʧʦʚʝʨʭʥʶ ʟʘʛʦʩʪʨʝʥʦʛʦ ʽ ʜʦʚʝʜʝʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘ ʟʽ 

ʰʚʠʜʢʦʨʽʟʘʣʴʥʦʾ ʩʪʘʣʽ, ʪʚʝʨʜʦʛʦ ʩʧʣʘʚʫ ʽ ʨʽʟʘʣʴʥʦʾ ʢʝʨʘʤʽʢʠ, ʟ ʤʝʪʦʶ ʟʤʽʥʠ ʫʤʦʚ ʡʦʛʦ 

ʨʦʙʦʪʠ ʧʨʠ ʨʽʟʘʥʥʽ ʽ ʧʦʣʽʧʰʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɿʥʠʞʝʥʥʷ ʩʠʣ ʽ 

ʪʝʤʧʝʨʘʪʫʨ ʨʽʟʘʥʥʷ ʥʘ 20ï40%, ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʩʪʽʡʢʽʩʪʴ ʨʽʟʘʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʫ 

2 ʽ ʙʽʣʴʰʝ ʨʘʟʽʚ, ʘʙʦ ʟʙʽʣʴʰʠʪʠ ʰʚʠʜʢʽʩʪʴ ʨʽʟʘʥʥʷ ʚʽʜ 20 ʜʦ 60% ʽ ʟʥʘʯʥʦ ʧʦʣʽʧʰʠʪʠ 

ʰʦʨʩʪʢʽʩʪʴ ʦʙʨʦʙʣʝʥʦʾ ʧʦʚʝʨʭʥʽ [2]. 

ʋ ʷʢʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʧʦʢʨʠʪʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʘʨʙʽʜʠ, ʥʽʪʨʠʜʠ, 

ʢʘʨʙʦʥʽʪʨʠʜʠ, ʙʦʨʽʜʠ ʽ ʩʠʣʽʮʠʜʠ ʪʫʛʦʧʣʘʚʢʠʭ ʤʝʪʘʣʽʚ IV ï VI ʛʨʫʧ ʧʝʨʽʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ 

ʝʣʝʤʝʥʪʽʚ (IV ï ʪʠʪʘʥ, ʮʠʨʢʦʥʽʡ, ʛʘʬʥʽʡ; V ï ʚʘʥʘʜʽʡ, ʥʽʦʙʽʡ, ʪʘʥʪʘʣ; VI ï ʭʨʦʤ, 

ʤʦʣʽʙʜʝʥ, ʚʦʣʴʬʨʘʤ). ɿʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʘʢʦʞ ʩʢʣʘʜʥʽ ʥʽʪʨʠʜʠ ʪʠʪʘʥʫ ʽ ʘʣʶʤʽʥʽʶ 

(Ti,Al)N; ʥʽʪʨʠʜʠ ʧʦʪʨʽʡʥʠʭ ʩʠʩʪʝʤ (Ti,Al,Zr)N, (Ti,Si,Cr)N, (Ti,Si,Al)N (Ti,Zr,Si,)N; 

ʦʢʩʠʜ ʘʣʶʤʽʥʽʶ Al2O3; ʚʫʛʣʝʮʝʚʽ (ʘʣʤʘʟʦʧʦʜʽʙʥʽ) ʧʦʢʨʠʪʪʷ ʪʘ ʽʥʰʽ ʩʧʦʣʫʢʠ [2]. 

ʅʘʡʙʽʣʴʰʝ ʧʦʰʠʨʝʥʥʷ ʜʣʷ ʥʘʥʝʩʝʥʥʷ ʟʥʦʩʦʩʪʽʡʢʠʭ ʧʦʢʨʠʪʪʽʚ ʥʘ ʨʽʟʘʣʴʥʠʡ 

ʽʥʩʪʨʫʤʝʥʪ ʦʜʝʨʞʘʣʠ ʤʝʪʦʜʠ ʭʽʤʽʯʥʦʛʦ ʦʩʘʜʞʝʥʥʷ ʽʟ ʛʘʟʦʚʦʾ ʬʘʟʠ CVD (Chemical 

Vapour Deposition), ʪʝʨʤʦʜʠʬʫʟʽʡʥʝ ʥʘʩʠʯʝʥʥʷ ʧʦʚʝʨʭʥʽ ʽ ʬʽʟʠʯʥʝ ʦʩʘʜʞʝʥʥʷ ʟ ʛʘʟʦʚʦʾ 

ʬʘʟʠ PVD (Physical Vapour Deposition) [2]. 

ʄʝʪʦʜ CVD ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʽʚ ʥʘ ʪʚʝʨʜʽ 

ʩʧʣʘʚʠ, ʟʦʢʨʝʤʘ ʥʘ ʟʤʽʥʥʽ ʪʚʝʨʜʦʩʧʣʘʚʥʽ ʧʣʘʩʪʠʥʠ (ɿʊʇ). ʋ ʮʴʦʤʫ ʤʝʪʦʜʽ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʦʩʘʜʞʝʥʥʷ ʧʦʢʨʠʪʪʷ ʟʘ ʚʠʩʦʢʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʟ ʛʘʟʦʚʦʾ ʬʘʟʠ.  

ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʙʽʣʴʰʽʩʪʴ CVD-ʧʦʢʨʠʪʪʽʚ ʻ ʙʘʛʘʪʦʰʘʨʦʚʠʤʠ ʟ ʧʦʜʽʣʦʤ ʬʫʥʢʮʽʡ 

ʤʽʞ ʰʘʨʘʤʠ. ʊʘʢ, ʥʠʞʥʽʡ ʰʘʨ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʟʯʝʧʣʝʥʥʷ ʧʦʢʨʠʪʪʷ ʟ ʦʩʥʦʚʦʶ (ʷʢ ʧʨʘʚʠʣʦ 

ʮʝ ʢʘʨʙʦʥʽʪʨʠʜ ʪʠʪʘʥʫ TiCN), ʘ ʚʝʨʭʥʽʡ (ʫ ʜʚʦʰʘʨʦʚʦʤʫ ʧʦʢʨʠʪʪʽ) ʘʙʦ ʩʝʨʝʜʥʽʡ (ʫ 

ʪʨʠʰʘʨʦʚʦʤʫ) ʚʠʢʦʥʫʻ ʦʩʥʦʚʥʫ ʨʦʙʦʪʫ ʟ ʧʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʽʥʩʪʨʫʤʝʥʪʫ (ʮʝ ʦʢʩʠʜ 

ʘʣʶʤʽʥʽʶ (Al2O3). ʗʢ ʚʝʨʭʥʽʡ ʰʘʨ (ʷʢʱʦ ʧʦʢʨʠʪʪʷ ʥʘ ʧʝʨʝʜʥʽʡ ʧʦʚʝʨʭʥʽ ʪʨʠʰʘʨʦʚʝ) 

ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʥʽʪʨʠʜ ʪʠʪʘʥʫ TiN, ʱʦ ʟʥʠʞʫʻ ʪʝʨʪʷ (ʈʠʩʫʥʦʢ 1). ʇʦʢʨʠʪʪʷ 

ʪʘʢʦʛʦ ʪʠʧʫ ʤʘʶʪʴ ʪʦʚʱʠʥʫ ʜʦ 15 ʤʢʤ ʧʨʠ ʪʦʢʘʨʥʽʡ ʦʙʨʦʙʮʽ ʪʘ 6 ʤʢʤ ʧʨʠ ʬʨʝʟʝʨʫʚʘʥʥʽ.  
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ʈʠʩʫʥʦʢ 1 ï ʉʪʨʫʢʪʫʨʘ ʩʧʣʘʚʫ Sandvik GC4225 ʜʣʷ ʪʦʢʘʨʥʦʾ ʦʙʨʦʙʢʠ 

 

ʄʝʪʦʜ PVD ʤʘʻ ʪʘʢʽ ʦʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ ʧʦʨʽʚʥʷʥʦ ʟ CVD: ʥʠʟʴʢʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʥʘʥʝʩʝʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʤʽʮʥʶʚʘʪʠ ʽʥʩʪʨʫʤʝʥʪʠ ʟ ʙʫʜʴ-ʷʢʠʭ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʪʘ ʥʝʚʝʣʠʢʫ ʪʦʚʱʠʥʫ (1,5-6 ʤʢʤ). ʂʨʽʤ ʮʴʦʛʦ PVD-ʧʦʢʨʠʪʪʷ ʤʘʶʪʴ ʙʽʣʴʰ 

ʚʠʩʦʢʫ ʪʨʽʱʠʥʦʩʪʽʡʢʽʩʪʴ ʽ ʢʨʘʱʝ ʧʨʠʩʪʦʩʦʚʘʥʽ ʜʣʷ ʨʦʙʦʪʠ ʟ ʫʜʘʨʥʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ. 

PVD-ʧʦʢʨʠʪʪʷ ʥʘʥʦʩʷʪʴ ʟ ʧʣʘʟʤʦʚʦʾ ʬʘʟʠ ʷʢ ʥʘ ɿʊʇ (ʟ ʪʚʝʨʜʦʛʦ ʩʧʣʘʚʫ, ʢʝʨʘʤʽʢʠ 

ʪʘ ʂʅɹ), ʪʘʢ ʽ ʥʘ ʤʦʥʦʣʽʪʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʟʤʽʥʥʽ ʨʽʞʫʯʽ ʯʘʩʪʠʥʠ. ʅʘʡʙʽʣʴʰʦʛʦ 

ʧʦʰʠʨʝʥʥʷ ʩʝʨʝʜ PVD-ʧʦʢʨʠʪʪʽʚ ʥʘʙʫʚ ʥʽʪʨʠʜ ʪʠʪʘʥʫ ʪʘ ʘʣʶʤʽʥʽʶ TiAlN, ʷʢʠʡ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʩʘʤʦʩʪʽʡʥʦ, ʪʘʢ ʽ ʫ ʩʢʣʘʜʽ ʙʘʛʘʪʦʰʘʨʦʚʠʭ ʧʦʢʨʠʪʪʷʭ ʫ ʧʦʻʜʥʘʥʥʽ ʟ 

ʥʽʪʨʠʜʦʤ ʪʠʪʘʥʫ TiN. ɿʘ ʨʘʭʫʥʦʢ ʚʘʨʽʶʚʘʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʤʽʩʪʫ ʪʠʪʘʥʫ ʽ ʘʣʶʤʽʥʽʶ 

ʚ ʧʦʢʨʠʪʪʽ TiAlN ʽ ʩʪʚʦʨʝʥʥʷ ʥʘʥʦʧʦʢʨʠʪʪʽʚ, ʚ ʷʢʠʭ ʯʝʨʛʫʶʪʴʩʷ ʢʽʣʴʢʘ ʪʠʩʷʯ ʰʘʨʽʚ TiN 

ʽ TiAlN ʟʘʚʪʦʚʰʢʠ ʢʽʣʴʢʘ ʥʘʥʦʤʝʪʨʽʚ (ʈʠʩʫʥʦʢ 2), ʚʜʘʻʪʴʩʷ ʜʦʤʦʛʪʠʩʷ ʬʽʟʠʢʦ-

ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʨʦʟʰʠʨʠʪʠ ʦʙʣʘʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʪʚʝʨʜʦʩʧʣʘʚʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʱʦ ʪʨʘʜʠʮʽʡʥʦ ʟʘʡʤʘʶʪʴʩʷ ʤʽʥʝʨʘʣʦʢʝʨʘʤʽʢʦʶ ʽ 

ʘʙʨʘʟʠʚʥʦʶ ʦʙʨʦʙʢʦʶ. ʁʜʝʪʴʩʷ ʧʨʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʪʚʝʨʜʦʩʧʣʘʚʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʟ PVD-ʧʦʢʨʠʪʪʷʤʠ ʜʣʷ ʦʙʨʦʙʢʠ ʩʪʘʣʝʡ ʪʚʝʨʜʽʩʪʶ ʜʦ 70 HRC, ʟʘʩʪʦʩʫʚʘʥʥʷ  

ʬʽʥʽʰʥʦʾ ʦʙʨʦʙʢʠ ʟʘʤʽʩʪʴ ʰʣʽʬʫʚʘʥʥʷ ʪʘ ʽʥ. 

 

 
ʈʠʩʫʥʦʢ 2 ï ʇʦʢʨʠʪʪʷ ʩʧʣʘʚʫ ʜʣʷ ʬʨʝʟʝʨʫʚʘʥʥʷ ʟ ʰʘʨʘʤʠ TiN ʪʘ TiAlN 

 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʙʽʣʴʰ ʚʠʩʦʢʫ ʚʘʨʪʽʩʪʴ ʽʥʩʪʨʫʤʝʥʪʽʚ ʟ ʧʦʢʨʠʪʪʷʤ, ʚʠʪʨʘʪʠ 

ʩʧʦʞʠʚʘʯʘ ʥʘ ʦʙʨʦʙʣʝʥʥʷ ʦʜʠʥʠʮʽ ʧʨʦʜʫʢʮʽʾ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʘʥʘʣʦʛʽʯʥʠʤʠ ʚʠʪʨʘʪʘʤʠ 

ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʥʝʧʦʢʨʠʪʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʥʠʞʯʝ ʟʘʚʜʷʢʠ ʧʽʜʚʠʱʝʥʥʶ ʘʙʦ ʩʪʽʡʢʦʩʪʽ 

ʽʥʩʪʨʫʤʝʥʪʘ, ʘʙʦ ʰʚʠʜʢʦʩʪʽ ʨʽʟʘʥʥʷ ʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʦʙʨʦʙʣʝʥʥʷ [2]. 
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ʉʝʢʮʽʷ 2 ï ʊʝʭʥʦʣʦʛʽʾ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ 
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ʋɼʂ 67.02 

 

ʊʨʦʮʝʥʢʦ ʄ.ɼ. , ʩʪʫʜʝʥʪ ʛʨʫʧʠ 131-21-1  

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɼʝʨʙʘʙʘ ɺ.ɸ., ʢ.ʪ.ʥ. ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʪʝʭʥʦʣʦʛʽʡ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʪʘ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ  

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

 

ʊɽʍʅʆʃʆɻɯʏʅɯ ʆʉʆɹʃʀɺʆʉʊɯ ʆɹʈʆɹʂʀ ɸʃʖʄɯʅɯɭɺʀʍ ɺʀʈʆɹɯɺ ʅɸ 

ɺɽʈʉʊɸʊɸʍ ʏʇʂ 

 

ʍʘʨʘʢʪʝʨʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʘʣʶʤʽʥʽʶ :  

- ʃʝʛʢʽʩʪʴ 

- ʉʪʽʡʢʽʩʪʴ ʜʦ ʚʦʣʦʛʠ. ʅʝ ʧʽʜʜʘʻʪʴʩʷ ʢʦʨʦʟʽʾ 

- ɺʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ ʟʚʫʢʦʧʦʛʣʠʥʘʥʥʷ 

- ʊʨʠʚʘʣʠʡ ʪʝʨʤʽʥ ʩʣʫʞʙʠ 

- ʉʪʽʡʢʽʩʪʴ ʜʦ ʢʨʠʪʠʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨ 

- ɺʠʩʦʢʘ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʽʩʪʴ 

 

            ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʚʩʽ ʧʝʨʝʚʘʛʠ, ʫ ʘʣʶʤʽʥʽʶ ʚʩʝ ʞ ʻ ʽ ʥʝʜʦʣʽʢʠ. ʅʝʜʦʣʽʢʦʤ ʻ ʪʝ, ʱʦ ʻ 

ʜʦʩʠʪʴ ʜʦʨʦʛʠʤ. ʆʜʥʘʢ ʪʘʢʝ ʧʦʨʽʚʥʷʥʥʷ ʘʢʪʫʘʣʴʥʝ ʣʠʰʝ ʫ ʚʠʧʘʜʢʫ ʢʦʥʢʫʨʝʥʮʽʾ ʟ 

ʧʣʘʩʪʠʢʦʚʠʤʠ ʚʠʨʦʙʘʤʠ. ʊʘʢʦʞ ʘʣʶʤʽʥʽʡ ʥʝ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟ ʽʥʰʠʤʠ, ʪʘʢ ʷʢ 

ʧʨʠ ʪʽʩʥʦʤʫ ʢʦʥʪʘʢʪʽ ʟ ʥʠʤʠ ʧʦʚʝʨʭʥʷ ʤʦʞʝ ʨʫʡʥʫʚʘʪʠʩʷ. 

ʆʩʦʙʣʠʚʦʩʪʽ ʦʙʨʦʙʢʠ ʘʣʶʤʽʥʽʶ ʥʘ ʚʝʨʩʪʘʪʽ ʟ ʏʇʂ 

ʆʩʢʽʣʴʢʠ ʮʝʡ ʤʝʪʘʣ ʤʘʻ ʭʦʨʦʰʫ ʧʣʘʩʪʠʯʥʽʩʪʴ, ʡʦʛʦ ʦʙʨʦʙʢʘ ʻ ʩʢʣʘʜʥʠʤ 

ʧʨʦʮʝʩʦʤ, ʱʦ ʚʠʤʘʛʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʬʝʩʽʡʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʧʝʚʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. 

ʄʝʭʘʥʽʯʥʘ ʦʙʨʦʙʢʘ ʤʦʞʝ ʟʙʽʣʴʰʠʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʷʚʠ ʨʽʟʥʠʭ ʜʝʬʝʢʪʽʚ ʥʘ ʧʦʚʝʨʭʥʽ 

ʤʘʪʝʨʽʘʣʫ. ʑʦʙ ʫʥʠʢʥʫʪʠ ʧʦʜʽʙʥʠʭ ʧʨʦʙʣʝʤ, ʧʨʦʤʠʩʣʦʚʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʘʚʪʦʤʘʪʠʯʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʬʽʢʩʫʶʯʠ ʤʘʪʝʨʽʘʣ, ʥʘ ʷʢʦʤʫ ʚʦʥʦ ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʘʢʫʫʤʥʦʛʦ ʢʨʽʧʣʝʥʥʷ. ʂʨʽʤ ʩʚʦʻʾ ʧʣʘʩʪʠʯʥʦʩʪʽ, ʤʝʪʘʣ ʚʠʨʽʟʥʷʻʪʴʩʷ 

ʚʠʩʦʢʦʶ ʯʫʪʣʠʚʽʩʪʶ ʥʘʚʽʪʴ ʜʦ ʥʝʟʥʘʯʥʦʾ ʚʽʙʨʘʮʽʾ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʝʣʝʢʪʨʦʽʥʩʪʨʫʤʝʥʪʽʚ. ʑʦʙ ʥʝ ʧʦʰʢʦʜʠʪʠ ʤʝʪʘʣ, ʥʝʦʙʭʽʜʥʦ ʤʘʢʩʠʤʘʣʴʥʦ ʪʦʯʥʦ ʽ 

ʢʦʨʝʢʪʥʦ ʦʙʨʘʪʠ ʨʝʞʠʤ.  

ʅʘʡʙʽʣʴʰ ʷʢʽʩʥʠʤ ʽ ʘʢʪʫʘʣʴʥʠʤ ʩʧʦʩʦʙʦʤ ʦʙʨʦʙʢʠ ʘʣʶʤʽʥʽʶ ʻ ʨʦʙʦʪʘ ʥʘ 

ʚʝʨʩʪʘʪʘʭ ʟ ʏʇʂ. ɺ ʧʨʦʮʝʩʽ ʦʙʨʦʙʢʠ ʘʣʶʤʽʥʽʡ ʫʪʚʦʨʶʻ ʜʦʚʛʫ ʽ ʚ'ʷʟʢʫ ʩʪʨʫʞʢʫ, ʱʦ 

ʟʥʘʯʥʦ ʫʩʢʣʘʜʥʶʻ ʧʨʦʮʝʩ ʦʙʨʦʙʢʠ. ʅʘ ʚʝʨʩʪʘʪʘʭ ʟ ʏʇʂ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʧʝʮʽʘʣʴʥʘ 

ʬʨʝʟʘ - ʪʦʨʮʝʚʘ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʟʘʭʠʩʪ ʚʽʜ ʧʨʠʣʠʧʘʥʥʷ ʪʘ ʥʘʢʦʧʠʯʝʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʚʽʜʭʦʜʽʚ, ʽ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʻ ʷʢʽʩʥʫ ʦʙʨʦʙʢʫ ʧʦʚʝʨʭʥʽ. ʌʨʝʟʝʨʫʚʘʥʥʷ ʘʣʶʤʽʥʽʶ ʥʘ ʏʇʂ 

ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʚʦʭ-ʪʨʴʦʭ ʟʚʦʨʦʪʥʠʭ ʬʨʝʟ. ʎʝ ʚʠʢʣʶʯʘʻ ʧʦʷʚʫ ʨʽʟʥʦʛʦ ʨʦʜʫ 

ʟʘʜʠʨʦʢ, ʥʝʨʽʚʥʦʩʪʝʡ ʽ ʜʝʬʝʢʪʽʚ ʟʨʽʟʫ. 

ʆʙʨʦʙʢʘ ʥʘ ʚʠʩʦʢʠʭ ʰʚʠʜʢʦʩʪʷʭ 

ɺʠʩʦʢʦʰʚʠʜʢʽʩʥʝ ʬʨʝʟʝʨʫʚʘʥʥʷ - ʩʫʯʘʩʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʦ ʩʢʣʘʜʥʠʡ ʤʝʪʦʜ ʨʦʙʦʪʠ 

ʟ ʘʣʶʤʽʥʽʻʤ. ʆʩʥʦʚʥʠʡ ʧʨʠʥʮʠʧ ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ ʚ ʤʘʣʦʤʫ ʧʦʧʝʨʝʯʥʦʤʫ ʧʝʨʝʨʽʟʽ ʟʨʽʟʫ, 

ʷʢʠʡ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘʚʜʷʢʠ ʚʠʩʦʢʽʡ ʰʚʠʜʢʦʩʪʽ ʨʽʞʫʯʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ 

ʦʪʨʠʤʫʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʬʨʝʟʝʨʫʚʘʥʥʷ ʟʘ ʚʽʜʥʦʩʥʦ ʢʦʨʦʪʢʠʡ ʯʘʩ. 

ʄʝʪʦʜ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʦʛʦ ʬʨʝʟʝʨʫʚʘʥʥʷ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʪʠʤ, ʱʦ ʰʚʠʜʢʽʩʪʴ ʧʦʜʘʯʽ 

ʤʘʪʝʨʽʘʣʫ ʧʝʨʝʚʠʱʫʻ ʰʚʠʜʢʽʩʪʴ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʤʝʪʘʣʫ, ʪʦʤʫ ʚʩʝ ʪʝʧʣʦ 

ʟʦʩʝʨʝʜʞʫʻʪʴʩʷ ʫ ʚʽʜʭʦʜʘʭ ʽ ʩʪʨʫʞʮʽ. ʎʝ ʜʦʟʚʦʣʷʻ ʬʨʝʟʝʨʫʚʘʪʠ ʟʘʛʘʨʪʦʚʘʥʫ ʩʪʘʣʴ ʙʝʟ 

ʝʬʝʢʪʫ ʨʦʟʧʫʰʝʥʥʷ ʚʝʨʭʥʴʦʛʦ ʰʘʨʫ. ɺʠʩʦʢʦʰʚʠʜʢʽʩʥʘ ʦʙʨʦʙʢʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ 

ʟʥʠʞʝʥʥʷ ʪʝʧʣʘ, ʷʢʝ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʻ ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʰʚʠʜʢʦʛʦ ʟʥʦʩʫ ʜʝʪʘʣʽ. 

ʆʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ ʤʝʪʦʜʫ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʦʛʦ ʦʙʨʦʙʢʠ 

1. ɺʠʩʦʢʘ ʷʢʽʩʪʴ ʢʽʥʮʝʚʦʛʦ ʨʝʟʫʣʴʪʘʪʫ; 



ʉʝʢʮʽʷ 2 ï ʊʝʭʥʦʣʦʛʽʾ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ 
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2. ʄʦʞʣʠʚʽʩʪʴ ʬʨʝʟʝʨʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʯʫʪʣʠʚʽʩʪʶ ʜʦ ʚʠʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ;  

3. ɽʬʝʢʪʠʚʥʽʩʪʴ ʧʨʠ ʦʙʨʦʙʮʽ ʥʘ ʚʝʨʩʪʘʪʽʚ ʟ ʏʇʂ;  

4.  

ʇʨʠ ʦʙʨʦʙʮʽ ʘʣʶʤʽʥʽʶ ʩʪʠʢʘʶʪʴʩʷ ʽʟ ʪʘʢʦʶ ʧʨʦʙʣʝʤʦ 

ʋ ʘʣʶʤʽʥʽʶ ʻ ʜʚʽ ʢʣʶʯʦʚʽ ʧʨʦʙʣʝʤʠ, ʟ ʷʢʠʤʠ ʤʦʞʥʘ ʟʽʪʢʥʫʪʠʩʷ ʧʽʜ ʯʘʩ ʦʙʨʦʙʢʠ. 

ʎʝ ʚʠʩʦʢʘ ʚ'ʷʟʢʽʩʪʴ ʤʘʪʝʨʽʘʣʫ, ʘ ʪʘʢʦʞ ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʥʘʣʠʧʘʥʥʷ. ʎʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʽʜ ʯʘʩ ʚʠʙʦʨʫ ʦʙʨʦʙʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʽ ʨʝʞʠʤʽʚ ʨʽʟʘʥʥʷ. 

ʇʦʯʥʝʤʦ ʟ ʧʽʜʚʠʱʝʥʦʾ ʚ'ʷʟʢʦʩʪʽ ʤʝʪʘʣʫ. ʏʠʩʪʠʡ ʘʣʶʤʽʥʽʡ ʽ ʤ'ʷʢʽ ʘʣʶʤʽʥʽʻʚʽ 

ʩʧʣʘʚʠ, ʱʦ ʜʝʬʦʨʤʫʶʪʴʩʷ, ʧʽʜ ʯʘʩ ʦʙʨʦʙʢʠ ʫʪʚʦʨʶʶʪʴ ʜʫʞʝ ʜʦʚʛʫ ʩʪʨʫʞʢʫ, ʷʢʘ 

ʥʘʤʘʛʘʻʪʴʩʷ ʦʙʤʦʪʘʪʠʩʷ ʥʘʚʢʦʣʦ ʽʥʩʪʨʫʤʝʥʪʫ ʽ ʟʘʙʠʪʠ ʩʦʙʦʶ ʩʪʨʫʞʢʦʚʽʜʚʽʜʥʽ ʢʘʥʘʚʢʠ. 

ʎʝ ʥʝʨʽʜʢʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʝʨʝʛʨʽʚʫ ʽʥʩʪʨʫʤʝʥʪʫ ʘʙʦ ʡʦʛʦ ʧʦʣʦʤʢʠ. ʎʷ ʦʩʦʙʣʠʚʽʩʪʴ 

ʟʤʫʰʫʻ ʚʞʠʚʘʪʠ ʦʩʦʙʣʠʚʠʭ ʟʘʭʦʜʽʚ ʜʣʷ ʫʩʫʥʝʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ. ɿʦʢʨʝʤʘ, ʨʽʞʫʯʽ 

ʢʨʦʤʢʠ ʥʘ ʧʣʘʩʪʠʥʘʭ ʤʘʶʪʴ ʙʫʪʠ ʤʘʢʩʠʤʘʣʴʥʦ ʛʦʩʪʨʠʤʠ. ʗʢʱʦ ʚ ʘʣʶʤʽʥʽʾ ʤʽʩʪʠʪʴʩʷ 

ʚʝʣʠʢʘ ʜʦʤʽʰʢʘ ʢʨʝʤʥʽʶ (ʧʦʥʘʜ 13%), ʪʦ ʞʦʜʥʠʭ ʧʨʦʙʣʝʤ ʟ ʣʽʢʚʽʜʘʮʽʻʶ ʩʪʨʫʞʢʠ ʥʝ 

ʙʫʜʝ - ʚʦʥʘ ʟʥʘʯʥʦ ʢʦʨʦʪʰʘ ʽ ʣʝʛʢʦ ʚʠʜʘʣʷʻʪʴʩʷ. ʆʜʥʘʢ ʜʣʷ ʪʦʯʽʥʥʷ ʚʠʩʦʢʦʤʽʮʥʠʭ 

ʘʣʶʤʽʥʽʻʚʠʭ ʩʧʣʘʚʽʚ ʧʝʨʝʚʘʞʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʣʘʩʪʠʥʠ ʟ ʘʣʤʘʟʥʠʤ ʥʘʧʠʣʝʥʥʷʤ. 

ɼʨʫʛʘ ʦʩʦʙʣʠʚʽʩʪʴ, ʷʢʫ ʧʦʪʨʽʙʥʦ ʦʙʦʚ'ʷʟʢʦʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʽʜ ʯʘʩ ʨʽʟʘʥʥʷ 

ʘʣʶʤʽʥʽʶ, ʮʝ ʡʦʛʦ ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʥʘʣʠʧʘʥʥʷ ʥʘ ʨʽʞʫʯʫ ʢʨʦʤʢʫ ʽʥʩʪʨʫʤʝʥʪʫ. ʂʨʘʡ 

ʟʘʪʫʧʣʶʻʪʴʩʷ, ʥʘ ʽʥʩʪʨʫʤʝʥʪ ʚʠʷʚʣʷʻʪʴʩʷ ʧʽʜʚʠʱʝʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʗʢ ʥʘʩʣʽʜʦʢ, ʥʠʟʴʢʘ 

ʷʢʽʩʪʴ ʦʙʨʦʙʢʠ, ʫʪʚʦʨʝʥʥʷ ʥʘʨʦʩʪʽʚ ʥʘ ʽʥʩʪʨʫʤʝʥʪʽ ʪʘ ʚ ʟʦʥʽ ʨʽʟʘʥʥʷ, ʟʙʽʣʴʰʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʝʨʝʛʨʽʚʫ ʽ ʟʘʢʣʠʥʶʚʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʫ. ʅʝʛʘʪʠʚʥʠʭ 

ʥʘʩʣʽʜʢʽʚ ʤʦʞʥʘ ʫʥʠʢʥʫʪʠ, ʷʢʱʦ ʚʩʪʘʥʦʚʠʪʠ ʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʠʡ ʨʝʞʠʤ ʨʦʙʦʪʠ, ʪʦʤʫ 

ʱʦ ʥʠʟʴʢʘ ʰʚʠʜʢʽʩʪʴ ʨʽʟʘʥʥʷ ʣʠʰʝ ʧʦʩʠʣʶʻ ʧʨʦʙʣʝʤʫ. ʊʘʢʦʞ ʥʝʦʙʭʽʜʥʦ ʚʠʙʠʨʘʪʠ 

ʤʘʢʩʠʤʘʣʴʥʦ ʛʣʘʜʢʠʡ ʽʥʩʪʨʫʤʝʥʪ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʪʦʯʽʥʥʷ ʘʣʶʤʽʥʽʶ ʽ ʡʦʛʦ ʩʧʣʘʚʽʚ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ 

1. https://oporamet.ru/articles/frezerovka_alyuminiya_na_stankah_chpu 

2. http://tigroteh.ru/blog/tochenie-alyuminiya-problemy-i-ikh-reshenie/ 

3. https://www.deepl.com/ru/translator 

4. https://vektorus.ru/blog/rezhimy-obrabotki-alyuminiya-na-chpu.html 

5. https://www.worthyhardware.com/news/what-you-should-know-about-cnc-aluminum-

machining/ 
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ʋʰʘʢʦʚʘ ɸ.ɭ. ʩʪʫʜʝʥʪʢʘ ʛʨʫʧʠ 131-21-1 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʂʦʟʝʯʢʦ ɺ.ɸ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʪʝʭʥʦʣʦʛʽʡ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʪʘ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ 

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

 

ɺʇʃʀɺ ʇʆʇɽʈɽɼʅʔʆɰ ʋɼɸʈʅʆ-ʍɺʀʃʔʆɺʆɰ ʆɹʈʆɹʂʀ ʅɸ ʇɸʈɸʄɽʊʈʀ 

ʎɽʄɽʅʊʋɺɸʅʅʗ ʂʆʅʉʊʈʋʂʎɯʁʅʆɰ ʉʊɸʃɯ 

 

ɺʽʜʦʤʠʡ ʩʧʦʩʽʙ ʭʽʤʽʢʦ-ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ, ʱʦ ʤʽʩʪʠʪʴ ʥʘʩʠʯʝʥʥʷ ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʽ 

ʘʪʦʤʘʤʠ ʤʝʪʘʣʫ, ʥʝʤʝʪʘʣʫ ʘʙʦ ʤʝʪʘʣʫ ʟ ʥʝʤʝʪʘʣʘʤʠ ʟ ʤʝʪʦʶ ʟʤʽʥʠ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ, 

ʩʪʨʫʢʪʫʨʠ ʪʘ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʤʝʪʘʣʫ ʪʘ, ʷʢ ʩʣʽʜʩʪʚʦ, ʚʩʽʻʾ ʜʝʪʘʣʽ ʚ 

ʮʽʣʦʤʫ. ʊʘʢʠʡ ʩʧʦʩʽʙ, ʥʘʧʨʠʢʣʘʜ, ʮʝʤʝʥʪʘʮʽʾ, ʧʨʦʚʦʜʷʪʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʧʽʜʚʠʱʝʥʠʭ 

ʜʦ 950 ï 1050 0ʉ. ʆʜʥʘʢ ʮʝ ʚʠʢʣʠʢʘʻ ʟʥʘʯʥʠʡ ʟʨʽʩʪ ʟʝʨʥʘ ʫ ʩʝʨʮʝʚʠʥʽ ʚʠʨʦʙʫ, ʱʦ 

ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʝʪʘʣʽ. ɼʣʷ ʧʦʚʝʨʥʝʥʥʷ 

ʜʨʽʙʥʦʟʝʨʥʠʩʪʦʛʦ ʙʫʜʫʚʘʥʥʷ ʤʝʪʘʣʫ ʛʘʨʪʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʴ ʥʝ ʚʽʜʨʘʟʫ ʧʽʩʣʷ 

ʥʘʩʠʯʝʥʥʷ, ʘ ʟ ʧʦʚʪʦʨʥʦʛʦ ʥʘʛʨʽʚʫ. ʎʝ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ ʝʥʝʨʛʦʟʘʪʨʘʪ ʪʘ ʯʘʩʫ, ʙʝʟ 

ʩʫʪʪʻʚʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʪʦʚʱʠʥʠ ʰʘʨʫ ʪʘ ʡʦʛʦ ʪʚʝʨʜʦʩʪʽ. 

ʍʽʤʽʢʦ-ʪʝʨʤʽʯʥʘ ʦʙʨʦʙʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʝʨʤʽʯʥʦʾ ʪʘ ʭʽʤʽʯʥʦʾ ʩʢʣʘʜʦʚʠʭ ï ʧʽʜ 

ʚʧʣʠʚʦʤ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʨʦʮʝʩʠ ʜʠʩʦʮʽʘʮʽʾ, ʘʙʩʦʨʙʮʽʾ ʪʘ ʜʠʬʫʟʽʾ ʨʽʟʥʠʭ 

ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʤʽʥʠ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ, ʫʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʬʘʟ, 

ʟʤʽʥ ʫ ʩʪʨʫʢʪʫʨʽ. ʅʘʩʪʫʧʥʝ ʟʘʛʘʨʪʫʚʘʥʥʷ ʪʘ ʚʽʜʧʫʩʪʢʘ ʧʨʠ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ 

ʧʨʠʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʥʘ ʧʦʚʝʨʭʥʽ ʚʠʩʦʢʦʚʫʛʣʝʮʝʚʦʛʦ ʤʘʨʪʝʥʩʠʪʫ, ʘ ʚ ʩʝʨʝʜʠʥʽ 

ʟʙʝʨʽʛʘʻʪʴʩʷ ʩʪʨʫʢʪʫʨʘ ʟ ʥʠʟʴʢʦʶ ʪʚʝʨʜʽʩʪʶ ʪʘ ʚʠʩʦʢʦʶ ʚôʷʟʢʽʩʪʶ. ɺʩʝ ʮʝ ʧʨʠʚʦʜʠʪʴ ʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʪʚʝʨʜʦʩʪʽ ʪʘ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʽ ʧʦʢʨʘʱʝʥʥʶ ʽʥʰʠʭ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ɼʠʬʫʟʽʡʥʠʡ ʰʘʨ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: ʭʽʤʽʯʥʠʡ ʪʘ ʬʘʟʦʚʠʡ 

ʩʢʣʘʜ, ʩʪʨʫʢʪʫʨʘ, ʟʘʛʘʣʴʥʘ ʪʦʚʱʠʥʘ, ʨʦʟʧʦʜʽʣʝʥʥʷ ʧʦ ʪʦʚʱʠʥʽ ʰʘʨʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʜʠʬʫʥʜʫʶʯʦʛʦ ʝʣʝʤʝʥʪʫ, ʧʦʚʝʨʭʥʝʚʘ ʪʚʝʨʜʽʩʪʴ ʪʘ ʽʥ. 

ɯʩʪʦʪʥʠʤʠ ʥʝʜʦʣʽʢʘʤʠ ʮʴʦʛʦ ʩʧʦʩʦʙʫ ʻ ʥʝʟʥʘʯʥʘ ʪʦʚʱʠʥʘ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʟʽ 

ʟʤʽʥʝʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʥʝ ʧʝʨʝʚʠʱʫʶʯʘ 0,8 ï 1 ʤʤ, ʘ ʪʘʢʦʞ 

ʚʝʣʠʢʘ ʪʨʠʚʘʣʽʩʪʴ ʧʨʦʮʝʩʫ ʦʙʨʦʙʢʠ (6-8 ʛʦʜ). 

ʊʦʤʫ, ʟʘʜʘʯʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʧʦʩʦʙʫ ʭʽʤʽʢʦ-ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ, ʫ ʷʢʦʤʫ ʰʣʷʭʦʤ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʦʩʷʛʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʨʝʛʫʣʶʚʘʥʥʷ 

ʛʣʠʙʠʥʠ ʧʨʦʥʠʢʥʝʥʥʷ ʣʝʛʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ, ʘ ʪʘʢʦʞ ʢʝʨʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʘʤʠ 

ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʦʙʨʦʙʣʝʥʦʾ ʜʝʪʘʣʽ ʽ, ʟʘ ʨʘʭʫʥʦʢ ʮʴʦʛʦ, ʧʽʜʚʠʱʝʥʥʷ ʾʾ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʻ ʚʘʞʣʠʚʦʶ ʽ ʘʢʪʫʘʣʴʥʦʶ. 

ɺ ʷʢʦʩʪʽ ʤʦʜʝʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʙʫʣʘ ʚʠʙʨʘʥʘ ʚʫʛʣʝʮʝʚʘ ʢʦʥʩʪʨʫʢʮʽʡʥʘ ʩʪʘʣʴ 45, 

ʮʠʣʽʥʜʨʠʯʥʽ ʟʨʘʟʢʠ ʟ ʷʢʦʾ ʨʦʟʤʽʨʦʤ Ï60 ʭ 200 ʤʤ ʧʽʜʜʘʚʘʣʠʩʷ ʢʦʥʪʘʢʪʥʦʤʫ ʚʠʙʫʭʫ 

ʟʘʨʷʜʦʤ ʚʠʙʫʭʦʚʦʾ ʨʝʯʦʚʠʥʠ (ɺʈ) ʟ ʧʦʯʘʪʢʦʚʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: ʰʚʠʜʢʽʩʪʴ ʜʝʪʦʥʘʮʽʾ ɺʈ 

ʜʦʨʽʚʥʶʚʘʣʘ 2,6 ʢʤ/ʩ, ʪʦʚʱʠʥʘ ʟʘʨʷʜʫ ï ʚʽʜ 15 ʜʦ 40 ʤʤ. ʇʦʪʽʤ ʟʨʘʟʢʠ ʧʽʜʜʘʣʠ 

ʮʝʤʝʥʪʫʚʘʥʥʶ ʚ ʛʘʟʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʤʝʪʘʥʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 9300ʉ ʧʽʯʘʭ ʙʝʟʧʝʨʝʨʚʥʦʾ 

ʜʽʾ. ʏʘʩ ʮʝʤʝʥʪʫʚʘʥʥʷ ʩʢʣʘʜʘʚ ï 8 ʛʦʜʠʥ. ʇʽʩʣʷ ʮʝʤʝʥʪʘʮʽʾ ʧʨʦʚʦʜʠʣʦʩʴ ʟʘʛʘʨʪʫʚʘʥʥʷ ʟ 

ʪʝʤʧʝʨʘʪʫʨʠ ʮʝʤʝʥʪʘʮʽʾ ʪʘ ʚʽʜʧʫʩʪʢʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 1800ʉ.  

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʛʣʠʙʠʥʠ ʜʠʬʫʟʽʡʥʦʛʦ ʰʘʨʫ ʧʨʦʚʦʜʠʣʠʩʴ ʜʦʩʣʽʜʞʝʥʥʷ 

ʤʽʢʨʦʩʪʨʫʢʪʫʨʠ ʧʦʧʝʨʝʯʥʠʭ ʰʣʽʬʽʚ ʥʘ ʦʧʪʠʯʥʦʤʫ ʤʽʢʨʦʩʢʦʧʽ çNeophot-22è ʧʨʠ 

ʟʙʽʣʴʰʝʥʥʷʭ 250ʭ ʽ 500ʭ, ʘ ʪʘʢʦʞ ʚʠʤʽʨʫ ʤʽʢʨʦʪʚʝʨʜʦʩʪʽ ʥʘ ʧʨʠʣʘʜʽ ʇʄʊ-3. ɻʣʠʙʠʥʘ 

ʜʠʬʫʟʽʡʥʦʛʦ ʰʘʨʫ ʚʠʟʥʘʯʘʣʘʩʴ ʪʝʭʥʽʯʥʦʶ ʛʣʠʙʠʥʦʶ ʮʝʤʝʥʪʦʚʘʥʦʛʦ ʰʘʨʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʟʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʶ 1. 



ʉʝʢʮʽʷ 2 ï ʊʝʭʥʦʣʦʛʽʾ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ 
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ɿ ʧʨʠʚʝʜʝʥʠʭ ʜʘʥʠʭ ʚʠʜʥʦ, ʱʦ ʟʘ ʪʦʡ ʞʝ ʯʘʩ ʭʽʤʽʢʦ-ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʧʨʠ ʦʙʨʦʙʮʽ 

ʟʘʷʚʣʝʥʠʤ ʩʧʦʩʦʙʦʤ ʛʣʠʙʠʥʘ ʮʝʤʝʥʪʦʚʘʥʦʛʦ ʰʘʨʫ ʚ 1,5 ï 1,8 ʨʘʟʠ ʙʽʣʴʰʝ, ʥʽʞ ʫ 

ʚʽʜʦʤʦʤʫ. ʄʽʢʨʦʪʚʝʨʜʽʩʪʴ ʪʘʢʦʞ ʟʨʦʩʪʘʻ. 

ʊʘʙʣʠʮʷ 1 - ɿʘʣʝʞʥʽʩʪʴ ʧʘʨʘʤʝʪʨʽʚ ʮʝʤʝʥʪʦʚʘʥʦʛʦ ʰʘʨʫ ʚʽʜ ʩʧʦʩʦʙʫ ʪʘ ʧʘʨʘʤʝʪʨʽʚ 

ʦʙʨʦʙʢʠ 

ʉʧʦʩʽʙ ʦʙʨʦʙʢʠ 
ɻʣʠʙʠʥʘ 

ʮʝʤʝʥʪʦʚʘʥʦʛʦ ʰʘʨʫ h, ʤʤ 

ʄʽʢʨʦʪʚʝʨʜʽʩʪʴ 

ʧʦʚʝʨʭʥʽ, Hɛ 

ɺʽʜʦʤʠʡ ʩʧʦʩʽʙ 1 700 

ʂʦʤʙʽʥʦʚʘʥʠʡ ʩʧʦʩʽʙ (ʫʜʘʨʥʦ-ʭʚʠʣʴʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ + ʮʝʤʝʥʪʘʮʽʷ) 

ɺʠʩʦʪʘ ʟʘʨʷʜʫ ɺʈ h, 

ʤʤ 

  

15 1,1 710 

25 1,1 720 

30 1,2 730 

40 1,4 750 

 

ʋʜʘʨʥʦ-ʭʚʠʣʴʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʜʠʩʣʦʢʘʮʽʡ ɟ 

ʜʦ 1010é1012 ʩʤ-2, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʩʢʫ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʤʽʮʥʝʥʥʷ ʤʝʪʘʣʫ. ʇʨʠ 

ʮʴʦʤʫ, ʟʥʘʯʝʥʥʷ ʟʤʽʮʥʝʥʥʷ ʟʘʣʝʞʠʪʴ ʥʝ ʪʽʣʴʢʠ ʚʽʜ ʪʠʩʢʫ ʥʘ ʬʨʦʥʪʽ ʫʜʘʨʥʦʾ ʭʚʠʣʽ, ʘʣʝ ʽ 

ʚʽʜ ʯʘʩʫ ʜʽʾ ʮʴʦʛʦ ʪʠʩʢʫ, ʷʢʠʡ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʦʚʱʠʥʦʶ ʰʘʨʫ ɺʈ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʟʤʽʮʥʝʥʥʷ ʤʝʪʘʣʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʽʤʧʫʣʴʩʦʤ ʜʽʾ ʫʜʘʨʥʦʾ ʭʚʠʣʽ, ʷʢʠʡ ʚʧʣʠʚʘʻ ʥʝ 

ʪʽʣʴʢʠ ʥʘ ʱʽʣʴʥʽʩʪʴ ʜʠʩʣʦʢʘʮʽʡ, ʘʣʝ ʽ ʥʘ ʨʦʟʧʦʜʽʣ ʾʭ ʧʦ ʦʙôʻʤʫ ʩʫʙʟʝʨʝʥ ʪʘ ʚ 

ʤʘʣʦʢʫʪʦʚʠʭ ʛʨʘʥʠʮʷʭ ʟ ʫʪʚʦʨʝʥʥʷʤ ʜʠʩʣʦʢʘʮʽʡʥʠʭ ʢʘʥʘʣʽʚ. ʇʨʠ ʫʜʘʨʥʦ-ʭʚʠʣʴʦʚʦʤʫ 

ʥʘʚʘʥʪʘʞʝʥʥʽ, ʧʨʠ ʧʝʚʥʠʭ ʧʘʨʘʤʝʪʨʘʭ, ʬʦʨʤʫʻʪʴʩʷ ʷʯʝʽʩʪʘ ʩʪʨʫʢʪʫʨʘ ʟ ʟʤʝʥʰʝʥʥʷʤ 

ʩʝʨʝʜʥʴʦʛʦ ʨʦʟʤʽʨʫ ʷʯʽʾʢ, ʘ ʪʘʢʦʞ ʫʪʚʦʨʶʻʪʴʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʢʨʘʧʢʦʚʠʭ ʜʝʬʝʢʪʽʚ, 

ʟʦʢʨʝʤʘ ʜʝʬʦʨʤʘʮʽʡʥʠʭ ʚʘʢʘʥʩʽʡ. ɺʩʝ ʮʝ ʩʧʨʠʷʻ ʧʨʦʭʦʜʞʝʥʥʶ ʜʠʬʫʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ 

ʧʨʠ ʥʘʩʪʫʧʥʽʡ ʭʽʤʽʢʦ-ʪʝʨʤʽʯʥʽʡ ʦʙʨʦʙʮʽ. 

ʆʜʥʦʯʘʩʥʦ, ʧʨʠ ʫʜʘʨʥʦ-ʭʚʠʣʴʦʚʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ ʫʪʚʦʨʶʶʪʴʩʷ ʩʪʠʩʢʘʶʯʽ 

ʟʘʣʠʰʢʦʚʽ ʥʘʧʨʫʞʝʥʥʷ ʚ ʧʦʚʝʨʭʥʝʚʠʭ ʰʘʨʘʭ ʤʝʪʘʣʫ, ʱʦ ʜʦʩʷʛʘʶʪʴ ~1200 ʄʇʘ. ʎʝ 

ʧʨʠʚʦʜʠʪʴ ʜʦ ʜʦʜʘʪʢʦʚʦʛʦ ʩʪʠʤʫʣʶʚʘʥʥʷ ʜʠʬʫʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʬʘʟʦʚʠʭ ʧʝʨʝʪʚʦʨʝʥʴ, 

ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʨʠ ʥʘʩʪʫʧʥʽʡ ʭʽʤʽʢʦ-ʪʝʨʤʽʯʥʽʡ ʦʙʨʦʙʮʽ ʜʝʪʘʣʝʡ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʦʛʦ ʩʧʦʩʦʙʫ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʝʛʫʣʶʚʘʥʥʷ ʪʦʚʱʠʥʠ ʜʠʬʫʟʽʡʥʦʛʦ 

ʮʝʤʝʥʪʦʚʘʥʦʛʦ ʰʘʨʫ ʟʘ ʪʦʡ ʞʝ ʯʘʩ ʦʙʨʦʙʢʠ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʽʜʦʤʠʤ ʩʧʦʩʦʙʦʤ, ʡʦʛʦ 

ʪʚʝʨʜʦʩʪʽ, ʘ ʪʘʢʦʞ ʟʤʝʥʰʠʪʠ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʭʽʤʽʢʦ-ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ. ɺʩʝ ʮʝ ʜʦʟʚʦʣʷʻ 

ʧʽʜʚʠʱʠʪʠ ʥʘʜʽʡʥʽʩʪʴ ʽ ʨʝʩʫʨʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʠʨʦʙʽʚ, ʧʽʜʜʘʥʠʭ ʭʽʤʽʢʦ-ʪʝʨʤʽʯʥʽʡ ʦʙʨʦʙʮʽ. 
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ʉʝʢʮʽʷ 2 ï ʊʝʭʥʦʣʦʛʽʾ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ 
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ʋɼʂ 621.9 

 

ʎʠʛʘʥʦʢ ʉ.ʆ., ʩʪʫʜʝʥʪ ʛʨʫʧʠ 131-21ʩʢ-1  

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɼʝʨʙʘʙʘ ɺ.ɸ., ʢ.ʪ.ʥ. ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʪʝʭʥʦʣʦʛʽʡ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʪʘ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ  

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

 

ɸʃʔʊɽʈʅɸʊʀɺɸ ʄɽʍɸʅɯʏʅɯʁ ʆɹʈʆɹʎɯ: ɻɯɼʈʆɸɹʈɸɿʀɺʅɸ ʈɯɿʂɸ ɯ 

ɽʃɽʂʊʈʆɽʈʆɿɯʗ 

 

ʐʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʦʪʨʠʤʘʣʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʝʭʘʥʽʯʥʽ 

ʩʧʦʩʦʙʠ ʧʦʜʽʣʫ ʤʝʪʘʣʽʚ. ʅʘʡʯʘʩʪʽʰʝ ʤʝʭʘʥʽʯʥʽʡ ʦʙʨʦʙʮʽ ʤʝʪʘʣʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʨʽʟʘʥʥʷ ʥʦʞʽʚʢʦʚʠʤʠ ʧʦʣʦʪʥʘʤʠ, ʬʨʝʟʘʤʠ ʽ ʩʪʨʽʯʢʦʚʠʤʠ ʧʠʣʘʤʠ. ʅʘ 

ʚʠʨʦʙʥʠʮʪʚʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʚʝʨʩʪʘʪʠ ʟʘʛʘʣʴʥʦʛʦ ʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ ʜʣʷ ʨʦʟʢʨʦʶ ʧʨʦʬʽʣʴʥʠʭ ʽ ʣʠʩʪʦʚʠʭ ʤʝʪʘʣʝʚʠʭ ʟʘʛʦʪʦʚʦʢ. ɯʩʥʫʶʪʴ ʽ 

ʥʝʜʦʣʽʢʠ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ. ʅʘʧʨʠʢʣʘʜ, ʜʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴ ʥʠʟʴʢʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ 

ʚʠʩʦʢʫ ʚʘʨʪʽʩʪʴ ʚʽʜʨʽʟʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ. ʈʦʟʨʽʟʘʪʠ ʤʝʪʘʣ ʧʦ ʢʨʠʚʦʣʽʥʽʡʥʦʤʫ ʢʦʥʪʫʨʫ 

ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʞʣʠʚʦ. ɸʣʴʪʝʨʥʘʪʠʚʦʶ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ ʻ ʛʽʜʨʦʘʙʨʘʟʠʚʥʘ ʨʽʟʢʘ ʪʘ 

ʝʣʝʢʪʨʦʝʨʦʟʽʷ. ʉʘʤʝ ʾʭ ʤʠ ʽ ʨʦʟʛʣʷʥʝʤʦ. 

ɻʽʜʨʦʘʙʨʘʟʠʚʥʘ ʨʽʟʢʘ ʤʝʪʘʣʫ ʩʴʦʛʦʜʥʽ ʟʘʪʨʝʙʫʚʘʥʘ ʚ ʙʝʟʣʽʯʽ ʩʬʝʨ ʣʶʜʩʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. ʃʝʛʢʘ ʽ ʚʘʞʢʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ, ʘʚʽʘ - ʽ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ï ʧʝʨʝʨʘʭʦʚʫʚʘʪʠ 

ʤʦʞʥʘ ʜʦ ʥʝʩʢʽʥʯʝʥʥʦʩʪʽ. ʋʥʽʢʘʣʴʥʽʩʪʴ ʧʨʦʮʝʩʫ ʚ ʪʦʤʫ, ʱʦ ʟ ʡʦʛʦ ʜʦʧʦʤʦʛʦʶ ʤʦʞʥʘ 

ʨʦʟʢʨʦʾʪʠ ʧʨʘʢʪʠʯʥʦ ʙʫʜʴ-ʷʢʠʡ ʤʘʪʝʨʽʘʣ. 

ʉʘʤ ʧʨʠʥʮʠʧ ʜʽʾ ʟʘʧʦʟʠʯʝʥʠʡ ʫ ʧʨʠʨʦʜʠ. ʇʨʠʨʦʜʥʠʡ ʘʥʘʣʦʛ - ʮʝ ʝʨʦʟʽʷ ʛʽʨʩʴʢʠʭ 

ʧʦʨʽʜ ʧʽʜ ʚʧʣʠʚʦʤ ʚʦʜʠ. ʅʘʚʽʪʴ ʩʪʨʫʤʽʥʴ ʟ ʧʨʠʩʢʦʨʝʥʥʷʤ ʚʽʣʴʥʦʛʦ ʧʘʜʽʥʥʷ, ʱʦ ʧʘʜʘʻ ʟ 

ʥʝʚʝʣʠʢʦʾ ʚʠʩʦʪʠ, ʚʠʤʠʚʘʻ ʛʨʘʥʽʪ ʽ ʙʘʟʘʣʴʪ. ʇʠʪʘʥʥʷ ʪʽʣʴʢʠ ʚ ʯʘʩʽ. 

ʗʢʱʦ ʧʽʜ ʚʠʩʦʢʠʤ ʪʠʩʢʦʤ ʧʦʪʽʢ ʯʠʩʪʦʾ ʚʦʜʠ ʫ ʚʠʛʣʷʜʽ ʪʦʥʢʦʛʦ ʩʪʨʫʤʝʥʷ 

ʨʦʟʽʛʥʘʪʠ ʜʦ ʥʘʜʟʚʫʢʦʚʦʾ ʰʚʠʜʢʦʩʪʽ (800-1000 ʤ/ʩʝʢ), ʘ ʧʦʪʽʤ ʜʦʜʘʪʠ ʘʙʨʘʟʠʚ, ʪʚʝʨʜʽʩʪʴ 

ʷʢʦʛʦ ʚʠʱʝ, ʥʽʞ ʫ ʩʪʘʣʽ, ʪʦ ʚʠʡʜʝ ʨʽʞʫʯʠʡ ʽʥʩʪʨʫʤʝʥʪ ʟ ʫʥʽʢʘʣʴʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ. 

ɿʘ ʪʘʢʠʤ ʧʨʠʥʮʠʧʦʤ ʽ ʧʨʘʮʶʻ ʚʝʨʩʪʘʪ ʛʽʜʨʦʘʙʨʘʟʠʚʥʦʛʦ ʨʽʟʘʥʥʷ, ʟʜʘʪʥʠʡ 

ʨʦʟʢʨʦʾʪʠ ʣʠʩʪ ʤʝʪʘʣʫ ʪʦʚʱʠʥʦʶ ʜʦ 300 ʤʤ. 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ɻʽʜʨʦʘʙʨʘʟʠʚʥʘ ʨʽʟʢʘ 

 

ɽʣʝʢʪʨʦʝʨʦʟʽʡʥʘ ʦʙʨʦʙʢʘ - ʮʝ ʤʝʪʦʜ ʦʙʨʦʙʢʠ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ 

ʦʩʥʦʚʥʦʤʫ ʜʣʷ ʦʙʨʦʙʢʠ ʪʚʝʨʜʠʭ ʤʝʪʘʣʽʚ ʘʙʦ ʪʠʭ, ʷʢʽ ʙʫʣʦ ʙ ʜʫʞʝ ʩʢʣʘʜʥʦ ʦʙʨʦʙʣʷʪʠ 

ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ. ɽʣʝʢʪʨʦʝʨʦʟʽʡʥʘ ʦʙʨʦʙʢʘ ʟʘʟʚʠʯʘʡ ʧʨʘʮʶʻ ʟ ʤʘʪʝʨʽʘʣʘʤʠ, ʷʢʽ ʻ 

ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʠʤʠ, ʭʦʯʘ ʪʘʢʦʞ ʙʫʣʠ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʩʧʦʩʦʙʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʝʣʝʢʪʨʦʝʨʦʟʽʡʥʦʾ ʦʙʨʦʙʢʠ ʜʣʷ ʦʙʨʦʙʢʠ ʽʟʦʣʷʮʽʡʥʦʾ ʢʝʨʘʤʽʢʠ.  

 

ʊʘʙʣʠʮʷ 1 ï ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 
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EDM ʤʦʞʝ ʚʠʨʽʟʘʪʠ ʩʢʣʘʜʥʽ ʢʦʥʪʫʨʠ ʘʙʦ ʧʦʨʦʞʥʠʥʠ ʚ ʧʦʧʝʨʝʜʥʴʦ ʟʘʛʘʨʪʦʚʘʥʦʾ 

ʩʪʘʣʽ ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʜʣʷ ʾʭ ʧʦʤ'ʷʢʰʝʥʥʷ ʽ ʧʦʚʪʦʨʥʦʛʦ ʟʘʪʚʝʨʜʽʥʥʷ. 

ʎʝʡ ʤʝʪʦʜ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟ ʙʫʜʴ-ʷʢʠʤ ʽʥʰʠʤ ʤʝʪʘʣʦʤ ʘʙʦ ʤʝʪʘʣʝʚʠʤ ʩʧʣʘʚʦʤ, 

ʪʘʢʠʤ ʷʢ ʪʠʪʘʥ, ʭʦʩʪʝʣʦʡ, ʢʦʚʘʨ ʪʘ ʽʥʢʦʥʝʣʴ. ʊʘʢʦʞ ʧʦʚʽʜʦʤʣʷʣʦʩʷ ʧʨʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʜʣʷ ʥʘʜʘʥʥʷ ʬʦʨʤʠ ʧʦʣʽʢʨʠʩʪʘʣʽʯʥʠʤ ʘʣʤʘʟʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ. 

ɽʣʝʢʪʨʦʝʨʦʟʽʡʥʘ ʨʽʟʢʘ ʧʦʣʷʛʘʻ ʫ ʚʧʣʠʚʽ ʝʣʝʢʪʨʠʯʥʠʭ ʽʤʧʫʣʴʩʽʚ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʤʽʞ 

ʝʣʝʢʪʨʦʜʘʤʠ (ʤʘʪʝʨʽʘʣʦʤ ʽ ʽʥʩʪʨʫʤʝʥʪʦʤ). ɺ ʭʦʜʽ ʨʽʟʘʥʥʷ ʧʦʚʝʨʭʥʶ ʤʝʪʘʣʫ, ʱʦ 

ʨʦʟʨʽʟʘʻʪʴʩʷ ʟʤʽʥʶʻ ʬʦʨʤʫ, ʨʦʟʤʽʨʠ, ʩʪʫʧʽʥʴ ʰʦʨʩʪʢʦʩʪʽ ʽ ʽʥʰʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʆʩʥʦʚʦʶ 

ʧʨʠʥʮʠʧʫ ʻ ʚʠʪʷʛ ʤʝʪʘʣʝʚʠʭ ʯʘʩʪʠʥʦʢ ʝʣʝʢʪʨʠʯʥʠʤ ʽʤʧʫʣʴʩʦʤ. ʇʨʠ ʟʙʣʠʞʝʥʥʽ 

ʝʣʝʢʪʨʦʜʽʚ ʽ ʚʽʜʧʦʚʽʜʥʦʤʫ ʟʙʽʣʴʰʝʥʥʽ ʥʘʧʨʫʛʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʙʽʡ ʜʽʝʣʝʢʪʨʠʢʘ ʨʽʜʠʥʠ ʽ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʝʣʝʢʪʨʠʯʥʠʡ ʨʦʟʨʷʜ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʫʪʚʦʨʶʻʪʴʩʷ ʛʘʨʷʯʘ ʧʣʘʟʤʘ. ɺʦʥʘ 

ʚʩʪʠʛʘʻ ʧʨʦʽʩʥʫʚʘʪʠ ʜʦʩʠʪʴ ʥʝʪʨʠʚʘʣʠʡ ʯʘʩ, ʯʦʛʦ ʜʦʩʪʘʪʥʴʦ ʪʽʣʴʢʠ ʜʣʷ ʨʦʟʧʣʘʚʣʝʥʥʷ ʽ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʤʘʣʠʭ ʦʙʩʷʛʽʚ ʤʘʪʝʨʽʘʣʫ. ʋʜʘʨ ʧʣʘʟʤʠ ʦʙ ʝʣʝʢʪʨʦʜ ʚʠʢʣʠʢʘʻ ʪʠʩʢ, ʱʦ 

ʩʧʨʠʷʻ ʚʠʢʠʜʫ ʨʦʟʧʣʘʚʣʝʥʦʛʦ ʽ ʚʠʧʘʨʝʥʦʛʦ ʤʝʪʘʣʫ. ʈʫʡʥʫʚʘʥʥʷ ʧʽʜʜʘʶʪʴʩʷ ʥʘʡʙʣʠʞʯʽ 

ʜʽʣʷʥʢʠ ʝʣʝʢʪʨʦʜʽʚ, ʦʩʢʽʣʴʢʠ ʧʨʦʙʽʡ ʥʘʡʯʘʩʪʽʰʝ ʧʨʦʭʦʜʠʪʴ ʧʦ ʥʘʡʢʦʨʦʪʰʽʡ ʪʨʘʻʢʪʦʨʽʾ. 

ʇʽʜʚʝʜʝʤʦ ʧʽʜʩʫʤʢʠ. ɿʛʽʜʥʦ ʪʘʙʣʠʮʽ 1, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʽ ʚʘʨʪʽʩʪʴ 

ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ, ʧʨʠ ʜʦʩʠʪʴ ʚʝʣʠʢʦʤʫ ʢʦʝʬʽʮʽʻʥʪʽ ʟʘʚʘʥʪʘʞʝʥʥʷ 

ʦʙʣʘʜʥʘʥʥʷ ʽ ʟʤʽʥʥʽʡ ʨʦʙʦʪʽ ʟ ʪʝʭʥʦʣʦʛʽʷʤʠ ɻɸʆ ʚʠʷʚʣʷʶʪʴʩʷ ʝʢʦʥʦʤʽʯʥʦ ʝʬʝʢʪʠʚʥʠʤʠ 

ʧʨʠ ʧʨʠʡʥʷʪʥʦʤʫ ʪʝʨʤʽʥʽ ʦʢʫʧʥʦʩʪʽ ʽʥʚʝʩʪʠʮʽʡ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. https://npf-specmash.ru/stati/princip-elektroerozionnoj-

rezki?ysclid=lagxjfo526107941699 

2. https://translated.turbopages.org/proxy_u/en-ru.ru.0d526638-63725dd3-99b70b2d-

74722d776562/https/en.wikipedia.org/wiki/Electric-discharge_machining 

3. https://mirprom.com/public/gidroabrazivnaya-rezka-tehnologiya-i-primenenie.html 

4. https://moyelement.com/stanki-gidroabrazivnoj-rezki/gidroabrazivnyj-stanok-s-chpu-

teenking-tk-trump/?ysclid=lacqcaj64t260439099 

5. https://www.rocta.ru/info/rezka-vodoj-metalla-gidroabrazivnaya-rezka-pod-

davleniem-tekhnologiya-i-principy-raboty/?ysclid=lads4s8ved1162641#2 
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ʉʝʢʮʽʷ 3 ï ɸʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ 

ʄʘʪʝʨʽʘʣʠ X ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çʄʦʣʦʜʴ: ʥʘʫʢʘ ʪʘ ʽʥʥʦʚʘʮʽʾè 

85 

ʋɼʂ 629.33:629.016 

 

ɸʥʜʨʽʶʢ ɯ.ʈ., ʩʪʫʜʝʥʪ ʛʨ. 274-20-1 

ʅʘʫʢʦʚʽ ʢʝʨʽʚʥʠʢʠ: ʆʣʽʰʝʚʩʴʢʘ ɺ. ɭ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʘʚʪʦʤʦʙʽʣʽʚ ʪʘ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʂʨʽʚʜʘ ɺ. ɺ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʘʚʪʦʤʦʙʽʣʽʚ ʪʘ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ  

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ "ɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ", ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ɼʆʉʃɯɼɾɽʅʅʗ ʌɸʂʊʆʈɯɺ, ʑʆ ɺʀʂʃʀʂɸʖʊʔ ɿʄɯʅʋ ʊɽʍʅɯʏʅʆɻʆ 

ʉʊɸʅʋ ɸɺʊʆʄʆɹɯʃɯɺ ʋ ʇʈʆʎɽʉɯ ɽʂʉʇʃʋɸʊɸʎɯɰ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʊʝʭʥʽʯʥʠʡ ʩʪʘʥ ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʙ'ʻʢʪʫ, ʱʦ 

ʟʤʽʥʶʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚ ʧʝʚʥʠʡ ʤʦʤʝʥʪ ʦʟʥʘʢʘʤʠ, ʷʢʽ 

ʚʩʪʘʥʦʚʣʝʥʦ ʪʝʭʥʽʯʥʦʶ ʜʦʢʫʤʝʥʪʘʮʽʻʶ. ʊʝʭʥʽʯʥʠʡ ʩʪʘʥ ʘʚʪʦʤʦʙʽʣʽʚ ï ʜʫʞʝ ʚʘʞʣʠʚʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʪʦʤʫ ʱʦ ʟʥʘʯʥʦ ʚʧʣʠʚʘʻ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʥʘʜʽʡʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. ʅʘʜʽʡʥʽʩʪʴ ï ʮʝ ʢʦʤʧʣʝʢʩʥʘ ʚʣʘʩʪʠʚʽʩʪʴ 

ʘʚʪʦʤʦʙʽʣʽʚ, ʷʢʘ ʧʽʜʨʦʟʜʽʣʷʻʪʴʩʷ ʥʘ ʩʢʣʘʜʦʚʽ: ʙʝʟʚʽʜʤʦʚʥʽʩʪʴ, ʜʦʚʛʦʚʽʯʥʽʩʪʴ, 

ʨʝʤʦʥʪʦʧʨʠʜʘʪʥʽʩʪʴ ʽ ʟʙʝʨʝʞʝʥʽʩʪʴ [1]. ɸʣʝ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʽʥʘ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʘʚʪʦʤʦʙʽʣʽʚ, ʱʦ ʪʷʛʥʝ ʟʘ ʩʦʙʦʶ ʟʨʦʩʪʘʥʥʷ ʧʠʪʦʤʠʭ ʚʠʪʨʘʪ ʥʘ ʟʘʧʘʩʥʽ 

ʯʘʩʪʠʥʠ, ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʨʝʤʦʥʪ [2]. ʊʦʤʫ ʜʦʩʣʽʜʞʝʥʥʷ ʬʘʢʪʦʨʽʚ, ʷʢʽ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʤʽʥʫ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʘʚʪʦʤʦʙʽʣʽʚ ʫ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʻ ʘʢʪʫʘʣʴʥʦʶ 

ʟʘʜʘʯʝʶ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʟʤʽʥʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʘʚʪʦʤʦʙʽʣʽʚ ʽ ʘʥʘʣʽʟ 

ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʤʽʥʫ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʘʚʪʦʤʦʙʽʣʽʚ ʫ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʆʩʥʦʚʥʠʡ ʤʘʪʝʨʽʘʣ. ʊʝʭʥʽʯʥʠʡ ʩʪʘʥ ʘʚʪʦʤʦʙʽʣʷ ʽ ʡʦʛʦ ʝʣʝʤʝʥʪʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʢʽʣʴʢʽʩʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. ɺ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʘʚʪʦʤʦʙʽʣʷ ʧʦʢʘʟʥʠʢʠ ʡʦʛʦ ʪʝʭʥʽʯʥʦʛʦ 

ʩʪʘʥʫ ʟʤʽʥʶʶʪʴʩʷ ʚʽʜ ʧʦʯʘʪʢʦʚʠʭ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʦʚʦʤʫ ʘʚʪʦʤʦʙʽʣʶ, ʜʦ ʛʨʘʥʠʯʥʦ 

ʜʦʧʫʩʪʠʤʠʭ, ʘ ʧʦʪʽʤ ʽ ʜʦ ʛʨʘʥʠʯʥʠʭ ʟʥʘʯʝʥʴ, ʧʨʠ ʷʢʠʭ ʧʦʜʘʣʴʰʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘ 

ʧʨʠʟʥʘʯʝʥʥʷʤ ʥʝʧʨʠʧʫʩʪʠʤʝ ʘʙʦ ʥʝʜʦʮʽʣʴʥʝ. 

ʆʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ, ʱʦ ʚʠʢʣʠʢʘʻ ʟʤʽʥʫ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ, ʻ ʟʥʦʰʫʚʘʥʥʷ 

ʜʝʪʘʣʝʡ, ʚʫʟʣʽʚ, ʘʛʨʝʛʘʪʽʚ ʽ ʩʠʩʪʝʤ ʘʚʪʦʤʦʙʽʣʷ, ʱʦ ʚʠʨʘʞʘʻʪʴʩʷ ʚ ʨʫʡʥʫʚʘʥʥʽ ʧʦʚʝʨʭʦʥʴ 

ʩʧʦʣʫʯʝʥʠʭ ʜʝʪʘʣʝʡ, ʫ ʧʦʨʫʰʝʥʥʽ ʾʭ ʧʝʨʚʽʩʥʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ ʬʦʨʤ, ʦʙʩʷʛʫ, ʚʘʛʠ ʪʦʱʦ 

[2]. ʄʽʨʦʶ ʦʮʽʥʢʠ ʟʥʦʰʫʚʘʥʥʷ ʻ ʟʥʦʩ, ʷʢʠʡ ʚʠʨʘʞʘʻʪʴʩʷ ʚ ʦʜʠʥʠʮʷʭ ʜʦʚʞʠʥʠ, ʤʘʩʠ ʯʠ 

ʦʙôʻʤʫ. ʆʩʥʦʚʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʨʦʮʝʩʽʚ ʟʥʦʰʫʚʘʥʥʷ ʻ ʰʚʠʜʢʽʩʪʴ ʪʘ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʥʦʰʫʚʘʥʥʷ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʟʥʦʩʫ ʜʦ ʽʥʪʝʨʚʘʣʫ ʯʘʩʫ 

ʡʦʛʦ ʚʠʥʠʢʥʝʥʥʷ ʪʘ ʚʽʜʥʦʰʝʥʥʷ ʟʥʦʩʫ ʜʦ ʚʽʜʩʪʘʥʽ (ʢʤ), ʥʘ ʷʢʦʤʫ ʚʽʜʙʫʣʦʩʷ ʟʥʦʰʫʚʘʥʥʷ, 

ʚʽʜʧʦʚʽʜʥʦ. ʅʘʩʣʽʜʢʦʤ ʟʥʦʰʫʚʘʥʥʷ ʜʝʪʘʣʝʡ, ʚʫʟʣʽʚ, ʘʛʨʝʛʘʪʽʚ ʽ ʩʠʩʪʝʤ ʘʚʪʦʤʦʙʽʣʷ ʻ 

ʧʦʨʫʰʝʥʥʷ ʪʨʠʙʦʩʧʦʣʫʯʝʥʴ, ʢʽʥʝʤʘʪʠʯʥʠʭ ʟʚ'ʷʟʢʽʚ ʪʘ ʨʦʙʦʪʠ ʚʩʴʦʛʦ ʦʙ'ʻʢʪʘ ʚ ʮʽʣʦʤʫ. 

ʆʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʟʥʦʰʫʚʘʥʥʷ ʻ ʪʝʨʪʷ, ʱʦ ʚʠʥʠʢʘʻ ʧʨʠ ʚʽʜʥʦʩʥʦʤʫ 

ʧʝʨʝʤʽʱʝʥʥʽ ʜʝʪʘʣʝʡ. ʋ ʘʚʪʦʤʦʙʽʣʷʭ ʤʘʶʪʴ ʤʽʩʮʝ ʪʘʢʽ ʚʠʜʠ ʪʝʨʪʷ: ʩʫʭʝ, ʨʽʜʠʥʥʝ, 

ʛʨʘʥʠʯʥʝ ʪʘ ʥʘʧʽʚʨʽʜʠʥʥʝ. ʉʫʭʝ ʪʝʨʪʷ ï ʮʝ ʪʝʨʪʷ ʜʚʦʭ ʪʽʣ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʥʘ ʧʦʚʝʨʭʥʷʭ 

ʪʝʨʪʷ ʚʚʝʜʝʥʦʛʦ ʤʘʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʇʨʠ ʨʽʜʠʥʥʦʤʫ ʪʝʨʪʽ ʤʘʩʪʠʣʴʥʠʡ ʰʘʨ ʧʦʚʥʽʩʪʶ 

ʚʽʜʦʢʨʝʤʣʶʻ ʨʦʙʦʯʽ ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʝʡ ʽ ʤʘʻ ʪʦʚʱʠʥʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʥʦʨʤʘʣʴʥʠʡ ʦʙʩʷʛ 

ʤʘʩʣʘ. ɿʥʦʰʫʚʘʥʥʷ ʧʨʠ ʮʴʦʤʫ ʙʫʜʝ ʤʽʥʽʤʘʣʴʥʝ. ɻʨʘʥʠʯʥʠʤ ʥʘʟʠʚʘʻʪʴʩʷ ʪʝʨʪʷ, ʷʢʝ 

ʚʠʥʠʢʘʻ ʫ ʨʘʟʽ, ʢʦʣʠ ʧʦʚʝʨʭʥʽ ʪʝʨʪʷ ʨʦʟʜʽʣʝʥʽ ʰʘʨʦʤ ʤʘʩʪʠʣʘ ʥʘʩʪʽʣʴʢʠ ʤʘʣʦʾ ʪʦʚʱʠʥʠ, 

ʱʦ ʚʣʘʩʪʠʚʦʩʪʽ ʮʴʦʛʦ ʰʘʨʫ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʦʙ'ʻʤʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʘ ʩʠʣʘ ʪʝʨʪʷ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʠʨʦʜʠ ʽ ʩʪʘʥʫ ʧʦʚʝʨʭʦʥʴ, ʱʦ ʪʨʫʪʴʩʷ. ʅʘʧʽʚʨʽʜʠʥʥʝ ʪʝʨʪʷ ʚʠʥʠʢʘʻ ʧʨʠ 

ʧʫʩʢʫ ʪʘ ʟʫʧʠʥʮʽ ʜʚʠʛʫʥʘ, ʧʨʠ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʽ ʥʘʚʘʥʪʘʞʝʥʥʷʭ, ʘ ʪʘʢʦʞ ʫ ʨʘʟʽ 

ʥʝʜʦʩʪʘʪʥʴʦʾ ʧʦʜʘʯʽ ʤʘʩʪʠʣʘ ʪʘ ʾʾ ʚ'ʷʟʢʦʩʪʽ. 

ɿʘ ʭʘʨʘʢʪʝʨʦʤ ʨʫʡʥʫʚʘʥʥʷ ʨʦʟʨʽʟʥʷʶʪʴ ʪʘʢʽ ʚʠʜʠ ʟʥʦʰʫʚʘʥʥʷ: ʤʝʭʘʥʽʯʥʝ, 

ʤʦʣʝʢʫʣʷʨʥʦ-ʤʝʭʘʥʽʯʥʝ ʪʘ ʢʦʨʦʟʽʡʥʦ-ʤʝʭʘʥʽʯʥʝ. ʄʝʭʘʥʽʯʥʝ ʟʥʦʰʫʚʘʥʥʷ ʻ ʥʘʩʣʽʜʢʦʤ 

ʤʝʭʘʥʽʯʥʠʭ ʚʧʣʠʚʽʚ ʽ ʚʢʣʶʯʘʻ ʘʙʨʘʟʠʚʥʝ, ʛʽʜʨʦʘʙʨʘʟʠʚʥʝ, ʛʘʟʦʘʙʨʘʟʠʚʥʝ, ʚʪʦʤʥʝ, 
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ʝʨʦʟʽʡʥʝ ʽ ʢʘʚʽʪʘʮʽʡʥʝ ʟʥʦʰʫʚʘʥʥʷ. ɸʙʨʘʟʠʚʥʝ ʟʥʦʰʫʚʘʥʥʷ ʚʠʥʠʢʘʻ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʨʽʞʫʯʦʛʦ ʘʙʦ ʜʨʷʧʘʶʯʦʛʦ ʚʧʣʠʚʫ ʥʘ ʧʦʚʝʨʭʥʶ ʪʝʨʪʷ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ ʘʙʨʘʟʠʚʫ, ʱʦ 

ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʚʽʣʴʥʦʤʫ ʘʙʦ ʟʘʢʨʽʧʣʝʥʦʤʫ ʩʪʘʥʽ. ɻʽʜʨʦʘʙʨʘʟʠʚʥʝ ʪʘ ʛʘʟʦʘʙʨʘʟʠʚʥʝ 

ʟʥʦʰʫʚʘʥʥʷ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʜʽʾ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ, ʱʦ ʟʘʭʦʧʣʶʶʪʴʩʷ ʨʽʜʠʥʦʶ ʘʙʦ ʛʘʟʦʤ. 

ɺʦʥʦ ʭʘʨʘʢʪʝʨʥʝ ʜʣʷ ʜʝʪʘʣʝʡ ʤʘʩʪʠʣʴʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ ʜʚʠʛʫʥʽʚ ʯʝʨʝʟ 

ʪʘʢʽ ʟʘʙʨʫʜʥʝʥʥʷ, ʷʢ ʧʨʦʜʫʢʪʠ ʟʥʦʩʫ, ʥʘʛʘʨ ʽ ʧʠʣ. ɺʪʦʤʥʝ ʟʥʦʰʫʚʘʥʥʷ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ 

ʷʢ ʧʨʠ ʪʝʨʪʽ ʢʦʯʝʥʥʷʤ, ʪʘʢ ʽ ʧʨʠ ʪʝʨʪʽ ʢʦʚʟʘʥʥʷʤ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʦʚʪʦʨʥʦʛʦ ʜʝʬʦʨʤʫʚʘʥʥʷ 

ʤʘʪʝʨʽʘʣʫ ʽ ʚʠʥʠʢʥʝʥʥʷ ʪʨʽʱʠʥ. ʇʨʠʢʣʘʜʦʤ ʤʦʞʝ ʙʫʪʠ ʟʥʦʰʫʚʘʥʥʷ ʞʦʣʦʙʥʠʢʽʚ 

ʧʦʚʦʨʦʪʥʦʛʦ ʢʫʣʘʢʘ ʽ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ. ɽʨʦʟʽʡʥʝ ʟʥʦʰʫʚʘʥʥʷ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʥʘ 

ʧʦʚʝʨʭʥʷʭ ʜʝʪʘʣʝʡ ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʾ ʪʘ ʚʠʧʫʩʢʥʦʾ ʩʠʩʪʝʤ ʜʚʠʛʫʥʘ. ʈʽʟʥʦʚʠʜʦʤ 

ʝʨʦʟʽʡʥʦʛʦ ʟʥʦʰʫʚʘʥʥʷ ʻ ʝʣʝʢʪʨʦʝʨʦʟʽʡʥʝ ʟʥʦʰʫʚʘʥʥʷ ʧʦʚʝʨʭʦʥʴ ʚʥʘʩʣʽʜʦʢ ʚʧʣʠʚʫ 

ʨʦʟʨʷʜʽʚ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʨʫʤʫ. ʇʨʠʢʣʘʜ ï ʧʽʜʛʦʨʘʥʥʷ ʢʦʥʪʘʢʪʽʚ ʫ 

ʟʘʤʢʫ ʟʘʧʘʣʶʚʘʥʥʷ, ʧʝʨʝʨʠʚʥʠʢʘ-ʨʦʟʧʦʜʽʣʴʥʠʢʘ, ʨʝʣʝ ʩʪʘʨʪʝʨʘ ʪʦʱʦ. ʂʘʚʽʪʘʮʽʡʥʝ 

ʟʥʦʰʫʚʘʥʥʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘ ʟʦʚʥʽʰʥʽʭ ʧʦʚʝʨʭʥʷʭ ʛʽʣʴʟ ʮʠʣʽʥʜʨʽʚ ʜʚʠʛʫʥʘ ʪʘ ʥʘ 

ʣʦʧʘʪʷʭ ʚʦʜʷʥʠʭ ʥʘʩʦʩʽʚ ʩʠʩʪʝʤʠ ʦʭʦʣʦʜʞʝʥʥʷ. ʉʫʪʴ ʧʨʦʮʝʩʫ ʢʘʚʽʪʘʮʽʾ ʧʦʣʷʛʘʻ ʚ 

ʫʪʚʦʨʝʥʥʽ, ʘ ʧʦʪʽʤ ʧʦʛʣʠʥʘʥʥʽ ʧʘʨʦʛʘʟʦʚʠʭ ʙʫʣʴʙʘʰʦʢ ʚ ʨʽʜʠʥʠ, ʱʦ ʨʫʭʘʻʪʴʩʷ ʧʦ 

ʧʦʚʝʨʭʥʽ, ʧʨʠ ʧʝʚʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʭ ʪʠʩʢʽʚ ʽ ʪʝʤʧʝʨʘʪʫʨ ʫ ʟʤʽʥʥʠʭ ʧʝʨʝʨʽʟʘʭ ʧʦʪʦʢʫ. 

ʈʫʡʥʫʚʘʥʥʷ ʢʘʚʽʪʘʮʽʡʥʠʭ ʙʫʣʴʙʘʰʦʢ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʛʽʜʨʘʚʣʽʯʥʠʤʠ ʫʜʘʨʘʤʠ ʧʦ 

ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʽ ʪʘ ʫʪʚʦʨʝʥʥʷʤ ʢʘʚʝʨʝʥ, ʧʦʨʦʞʥʠʥ. 

ʅʘʡʙʽʣʴʰ ʨʫʡʥʽʚʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʚ ʘʚʪʦʤʦʙʽʣʽ (ʦʩʦʙʣʠʚʦ ʚ ʜʝʪʘʣʷʭ ʢʫʟʦʚʘ) ʻ 

ʢʦʨʦʟʽʡʥʽ ʧʨʦʮʝʩʠ (ʢʦʨʦʟʽʡʥʦ-ʤʝʭʘʥʽʯʥʝ ʟʥʦʰʫʚʘʥʥʷ), ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʽʜ ʭʽʤʽʯʥʠʤ 

ʘʙʦ ʝʣʝʢʪʨʦʭʽʤʽʯʥʠʤ ʚʧʣʠʚʦʤ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʤʝʪʘʣʝʚʽ 

ʤʘʪʝʨʽʘʣʠ ʧʝʨʝʭʦʜʷʪʴ ʚ ʦʢʠʩʣʝʥʠʡ ʩʪʘʥ ʽ ʟʤʽʥʶʶʪʴ ʩʚʦʾ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. 

ɽʣʝʢʪʨʦʭʽʤʽʯʥʘ ʢʦʨʦʟʽʷ ʙʫʚʘʻ ʘʪʤʦʩʬʝʨʥʘ (ʚʦʣʦʛʘ) ʪʘ ʚ ʨʽʜʢʽʡ ʬʘʟʽ (ʚ 

ʝʣʝʢʪʨʦʣʽʪʽ), ʭʽʤʽʯʥʘ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʛʘʟʦʚʫ (ʩʫʭʘ) ʪʘ ʚ ʨʽʜʢʽʡ ʬʘʟʽ (ʚ ʥʝʝʣʝʢʪʨʦʣʽʪʽ). 

ʇʨʠʢʣʘʜʘʤʠ ʜʝʪʘʣʝʡ, ʩʭʠʣʴʥʠʭ ʜʦ ʚʧʣʠʚʫ ʘʪʤʦʩʬʝʨʥʦʾ ʢʦʨʦʟʽʾ, ʻ ʜʥʠʱʝ ʢʫʟʦʚʘ, 

ʚʥʫʪʨʽʰʥʽ ʧʦʚʝʨʭʥʽ ʢʨʠʣ ʽ ʚʩʽ ʥʝʟʘʙʘʨʚʣʝʥʽ ʤʝʪʘʣʝʚʽ ʜʝʪʘʣʽ. ʂʦʨʦʟʽʷ ʚ ʨʽʜʢʽʡ ʬʘʟʽ 

(ʝʣʝʢʪʨʦʣʽʪʽ), ʥʘʧʨʠʢʣʘʜ, ʢʦʨʦʟʽʷ ʚʥʫʪʨʽʰʥʽʭ ʩʪʽʥʦʢ ʩʠʩʪʝʤʠ ʦʭʦʣʦʜʞʝʥʥʷ ʜʚʠʛʫʥʘ, 

ʧʨʦʪʽʢʘʻ ʧʽʜ ʧʦʚʝʨʭʥʝʶ ʝʣʝʢʪʨʦʣʽʪʫ ʙʝʟ ʧʨʠʩʫʪʥʦʩʪʽ ʢʠʩʥʶ ʧʦʚʽʪʨʷ. ʉʫʭʘ ʛʘʟʦʚʘ ʢʦʨʦʟʽʷ 

ʧʨʦʪʽʢʘʻ ʙʝʟ ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʨʫʤʫ ʚ ʫʤʦʚʘʭ ʚʧʣʠʚʫ ʥʘ ʤʝʪʘʣ ʩʫʭʠʭ ʛʘʟʽʚ. ʇʨʠʢʣʘʜʦʤ 

ʤʦʞʝ ʙʫʪʠ ʦʢʠʩʣʝʥʥʷ ʧʦʚʝʨʭʥʽ ʢʘʤʝʨʠ ʟʛʦʨʷʥʥʷ, ʜʟʝʨʢʘʣʘ ʮʠʣʽʥʜʨʘ ʜʚʠʛʫʥʘ ʽ 

ʚʥʫʪʨʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ ʚʠʧʫʩʢʥʠʭ ʪʨʫʙ. ʇʨʠʢʣʘʜʦʤ ʭʽʤʽʯʥʦʾ ʢʦʨʦʟʽʾ ʚ ʨʽʜʢʽʡ ʬʘʟʽ 

ʩʣʫʞʠʪʴ ʢʦʨʦʟʽʷ ʩʪʽʥʢʠ ʧʘʣʠʚʥʦʛʦ ʙʘʢʘ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʥʘ ʤʝʪʘʣʠ ʩʧʦʣʫʢ, 

ʩʤʦʣ ʽ ʦʨʛʘʥʽʯʥʠʭ ʢʠʩʣʦʪ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʥʘʬʪʦʧʨʦʜʫʢʪʘʭ. 

ɺʪʦʤʣʝʥʽʩʪʴ ʽ ʢʦʨʦʟʽʷ ʻ ʥʝ ʪʽʣʴʢʠ ʩʢʣʘʜʦʚʠʤʠ ʧʨʠ ʟʥʦʰʫʚʘʥʥʽ, ʘʣʝ ʤʦʞʫʪʴ ʙʫʪʠ ʽ 

ʩʘʤʦʩʪʽʡʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʩʪʘʨʽʥʥʷ, ʷʢʽ ʧʨʠʩʢʦʨʶʶʪʴ ʚʠʩʦʢʽ ʪʘ ʥʠʟʴʢʽ ʪʝʤʧʝʨʘʪʫʨʠ 

ʧʦʚʽʪʨʷ, ʾʭ ʧʝʨʝʧʘʜ, ʩʦʥʷʯʥʽ ʧʨʦʤʝʥʽ ʪʘ ʧʽʜʚʠʱʝʥʘ ʚʦʣʦʛʽʩʪʴ. ʉʪʘʨʽʥʥʷ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ 

ʨʦʟʪʨʽʩʢʫʚʘʥʥʽ ʜʝʨʝʚ'ʷʥʠʭ ʜʝʪʘʣʝʡ, ʧʦʤʫʪʥʽʥʥʽ ʟʘʩʢʣʝʥʥʷ, ʚʠʮʚʽʪʘʥʥʽ ʣʘʢʦʬʘʨʙʦʚʦʛʦ 

ʧʦʢʨʠʪʪʷ, ʡʦʛʦ ʨʦʟʪʨʽʩʢʫʚʘʥʥʽ ʪʘ ʚʪʨʘʪʽ ʙʣʠʩʢʫ, ʚʪʨʘʪʽ ʝʣʘʩʪʠʯʥʦʩʪʽ ʛʫʤʦʚʠʭ ʜʝʪʘʣʝʡ. 

ɺʠʩʥʦʚʢʠ. ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʥʘ ʟʤʽʥʫ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʘʚʪʦʤʦʙʽʣʽʚ ʫ 

ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʧʣʠʚʘʶʪʴ ʥʘʩʪʫʧʥʽ ʬʘʢʪʦʨʠ: ʟʥʦʰʫʚʘʥʥʷ, ʚʪʦʤʣʝʥʽʩʪʴ ʪʘ ʢʦʨʦʟʽʷ 

ʜʝʪʘʣʝʡ, ʚʫʟʣʽʚ, ʘʛʨʝʛʘʪʽʚ ʽ ʩʠʩʪʝʤ ʘʚʪʦʤʦʙʽʣʷ. 
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ɹʦʥʜʘʨʝʥʢʦ ɼ.ɸ., ʩʪʫʜʝʥʪ ʛʨ. ʆɸ-20-1/9 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʉʘʢʥʦ ʆ.ʇ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʚʠʢʣʘʜʘʯ ʮʠʢʣʦʚʦʾ ʢʦʤʽʩʽʾ ʘʚʪʦʤʦʙʽʣʽʚ ʽ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

(ɺʽʜʦʢʨʝʤʣʝʥʠʡ ʩʪʨʫʢʪʫʨʥʠʡ ʧʽʜʨʦʟʜʽʣ çɼʥʽʧʨʦʚʩʴʢʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ ʽʥʞʝʥʝʨʽʾ ʪʘ 

ʧʝʜʘʛʦʛʽʢʠè ɼʝʨʞʘʚʥʦʛʦ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ çʋʢʨʘʾʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʭʽʤʽʢʦ-

ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè, ʤ. ʂʘʤôʷʥʩʴʢʝ, ʋʢʨʘʾʥʘ) 

 

ʆɻʃʗɼ ʂʆʅʉʊʈʋʂʎɯɰ ɽʃɽʂʊʈʆʄʆɹɯʃɯɺ 

 

ɽʣʝʢʪʨʦʤʦʙʽʣʴ ï ʮʝ ʘʚʪʦʤʦʙʽʣʴ, ʢʦʣʝʩʘ ʷʢʦʛʦ ʨʫʭʘʶʪʴʩʷ ʥʝ ʚʽʜ ɼɺɿ, ʘ 

ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ, ʱʦ ʞʠʚʣʷʪʴʩʷ ʚʽʜ ʙʣʦʢʫ ʘʢʫʤʫʣʷʪʦʨʽʚ ʯʠ ʧʘʣʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ. 

ɿʦʚʥʽ ʝʣʝʢʪʨʦʤʦʙʽʣʴ ʜʫʞʝ ʩʭʦʞʠʡ ʥʘ ʟʚʠʯʘʡʥʠʡ ʽʟ ɼɺɿ. ɺʪʽʤ, ʽʩʥʫʻ ʥʠʟʢʘ 

ʟʦʚʥʽʰʥʽʭ ʦʟʥʘʢ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴ ʝʣʝʢʪʨʦʤʦʙʽʣʷ ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ ʘʚʪʦ (ʨʠʩ. 1). 

ʅʘʧʨʠʢʣʘʜ, ʚʽʜʩʫʪʥʽʩʪʴ ʰʠʨʦʢʦʾ ʨʝʰʽʪʢʠ ʨʘʜʽʘʪʦʨʘ, ʧʣʦʩʢʝ ʜʥʠʱʝ, ʭʘʨʘʢʪʝʨʥʽ ʣʦʛʦʪʠʧʠ 

ʩʠʥʴʦʛʦ ʘʙʦ ʟʝʣʝʥʦʛʦ ʢʦʣʴʦʨʫ ʽ ʦʩʦʙʣʠʚʠʡ ʩʚʠʩʪʷʯʠʡ ʟʚʫʢ ʨʦʙʦʪʠ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ. ɸʣʝ 

ʛʦʣʦʚʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʝʣʝʢʪʨʦʤʦʙʽʣʷ ʚʽʜ ʘʚʪʦ ʟ ɼɺɿ - ʮʝ ʝʣʝʢʪʨʦʜʚʠʛʫʥ [1]. 

             
ʈʠʩʫʥʦʢ 1 - ʇʦʨʽʚʥʷʣʴʥʘ ʪʘʙʣʠʮʷ ʝʣʝʢʪʨʦʤʦʙʽʣʷ ʟ ʘʚʪʦʤʦʙʽʣʽʝʤ ʟ ɼɺɿ [1] 

 

ʅʘ ʤʽʩʮʽ ɼɺɿ, ʩʢʣʘʜʥʦʾ ʩʠʩʪʝʤʠ ʚʠʭʣʦʧʫ, ʤʘʩʪʠʣʘ, ʦʭʦʣʦʜʞʝʥʥʷ, ʪʨʘʥʩʤʽʩʽʾ, 

ʧʘʣʠʚʥʦʛʦ ʙʘʢʘ ʪʘ ʨʘʜʽʘʪʦʨʽʚ ʨʦʟʪʘʰʦʚʘʥʽ ʢʦʤʧʘʢʪʥʽ ʝʣʝʢʪʨʦʤʦʪʦʨʠ ʪʘ ʤʘʣʝʥʴʢʽ 

ʨʘʜʽʘʪʦʨʠ ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʙʘʪʘʨʝʾ, ʨʦʟʪʘʰʦʚʘʥʦʾ ʫ ʧʽʜʧʽʣʴʥʦʤʫ ʧʨʦʩʪʦʨʽ. 

ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʩʢʦʨʦʯʝʥʦ ʜʦ ʤʽʥʽʤʫʤʫ ʢʽʣʴʢʽʩʪʴ ʜʝʪʘʣʝʡ, ʱʦ ʪʨʫʪʴʩʷ, ʘ ʟʥʘʯʠʪʴ 

ʟʘʦʱʘʜʞʝʥʦ ʟʥʘʯʥʫ ʯʘʩʪʠʥʫ ʢʦʰʪʽʚ ʽ ʯʘʩʫ ʥʘ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʨʝʤʦʥʪ. 

ʈʽʟʥʠʮʷ ʫ ʚʘʨʪʦʩʪʽ ʤʽʞ ʙʝʥʟʠʥʦʤ ʪʘ ʝʣʝʢʪʨʠʢʦʶ ʩʫʪʪʻʚʘ. ʗʢ ʙʘʯʠʤʦ, ʧʦ ʩʫʪʽ, 

ʝʣʝʢʪʨʦʤʦʙʽʣʴ ï ʮʝ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʡ ʽ ʚʦʜʥʦʯʘʩ ʧʨʦʩʪʽʰʠʡ ʊɿ. 

ɿʘʛʘʣʴʥʠʡ ʧʨʠʥʮʠʧ ʨʦʙʦʪʠ ʝʣʝʢʪʨʦʤʦʙʽʣʷ. 

ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ ʝʣʝʢʪʨʦʤʦʙʽʣʷ - ʮʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʭʽʤʽʯʥʦʾ ʝʥʝʨʛʽʾ ʙʘʪʘʨʝʾ ʚ 

ʝʣʝʢʪʨʠʢʫ, ʱʦ ʩʪʚʦʨʶʻ ʦʙʝʨʪʘʣʴʥʠʡ ʤʦʤʝʥʪ ʨʦʪʦʨʘ ʚ ʦʙʤʦʪʢʠ ʩʪʨʫʤʦʧʨʦʚʽʜʥʦʾ 

ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ, ʷʢʠʡ ʫ ʩʚʦʶ ʯʝʨʛʫ ʧʝʨʝʜʘʻ ʡʦʛʦ ʢʦʣʝʩʘʤ. 

ɺʝʣʠʢʽ ʢʦʰʪʠ ʘʚʪʦʚʠʨʦʙʥʠʢʠ ʚʢʣʘʜʘʶʪʴ ʫ ʨʦʟʨʦʙʢʫ ʥʘʡʙʽʣʴʰ ʻʤʥʠʭ ʙʘʪʘʨʝʡ, 

ʥʘʜʽʡʥʠʭ ʝʣʝʢʪʨʦʤʦʪʦʨʽʚ, ʩʠʩʪʝʤ ʙʝʟʧʝʢʠ. ɻʦʣʦʚʥʘ ʤʝʪʘ ʫ ʩʪʚʦʨʝʥʥʽ ʝʣʝʢʪʨʦʤʦʙʽʣʷ ï ʮʝ 

ʝʬʝʢʪʠʚʥʽʩʪʴ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʩʫʯʘʩʥʦʛʦ ʪʫʨʙʦʚʘʥʦʛʦ ɼɺɿ ʥʝ ʧʝʨʝʚʠʱʫʻ 30%. ɯʥʰʽ 70% ʨʦʙʦʪʠ 

ʜʚʠʛʫʥʘ ʡʜʫʪʴ ʥʘ ʥʘʛʨʽʚʘʥʥʷ ʧʦʚʽʪʨʷ, ʪʨʘʥʩʤʽʩʽʡʥʽ ʚʪʨʘʪʠ ʪʘ ʰʢʽʜʣʠʚʽ ʚʠʢʠʜʠ. ʋ ʮʝʡ ʞʝ 

ʯʘʩ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ ʩʠʣʦʚʦʾ ʫʩʪʘʥʦʚʢʠ ʝʣʝʢʪʨʦʤʦʙʽʣʷ ʩʪʘʥʦʚʠʪʴ ʤʽʥʽʤʫʤ 85%. 

ɹʽʣʴʰʝ ʪʦʛʦ, ʢʦʞʥʝ ʥʘʩʪʫʧʥʝ ʧʦʢʦʣʽʥʥʷ ʙʘʪʘʨʝʡ ʩʪʘʻ ʙʽʣʴʰ ʜʦʩʢʦʥʘʣʠʤ ï ʧʽʜʚʠʱʫʻʪʴʩʷ 

ʻʤʥʽʩʪʴ ʪʘ ʟʜʘʪʥʽʩʪʴ ʧʨʠʡʤʘʪʠ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʟʘʨʷʜʫ ʟʘ ʤʝʥʰʠʡ ʯʘʩ. ɽʣʝʢʪʨʦʜʚʠʛʫʥʠ 

ʟʜʘʪʥʽ ʨʦʟʚʠʚʘʪʠ ʤʦʤʝʥʪ, ʱʦ ʢʨʫʪʠʪʴ, ʚ 3-5 ʨʘʟʽʚ ʙʽʣʴʰʠʡ ʧʨʠ ʦʙʦʨʦʪʘʭ 15000-19000 ʚ 

ʭʚʠʣʠʥʫ, ʨʦʟʛʘʥʷʪʠʩʷ ʰʚʠʜʰʝ ʽ ʝʬʝʢʪʠʚʥʽʰʝ ʛʘʣʴʤʫʚʘʪʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʝʥʝʨʛʽʶ 

ʫʧʦʚʽʣʴʥʝʥʥʷ ʚ ʟʘʨʷʜʢʫ ʙʘʪʘʨʝʾ. 



ʉʝʢʮʽʷ 3 ï ɸʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ 
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ɺʥʫʪʨʽʰʥʷ ʢʦʥʩʪʨʫʢʮʽʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ. 

ɹʽʣʴʰʽʩʪʴ ʩʫʯʘʩʥʠʭ ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ ʤʘʶʪʴ ʩʭʦʞʠʡ ʧʨʠʩʪʨʽʡ. ʈʦʟʨʽʟʥʷʶʪʴʩʷ ʚʦʥʠ 

ʤʽʞ ʩʦʙʦʶ ʧʦʪʫʞʥʽʩʪʶ ʙʘʪʘʨʝʾ, ʢʽʣʴʢʽʩʪʶ ʝʣʝʢʪʨʦʤʦʪʦʨʽʚ, ʘʝʨʦʜʠʥʘʤʽʢʦʶ ʪʘ 

ʚʥʫʪʨʽʰʥʽʤ ʦʩʥʘʱʝʥʥʷʤ (ʨʠʩ. 2). 

ʆʩʥʦʚʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʢʦʥʩʪʨʫʢʮʽʾ ʝʣʝʢʪʨʦʤʦʙʽʣʷ ʻ: ʘʢʫʤʫʣʷʪʦʨʥʘ ʙʘʪʘʨʝʷ, 

ʝʣʝʢʪʨʦʜʚʠʛʫʥ, ʪʨʘʥʩʤʽʩʽʷ, ʙʦʨʪʦʚʠʡ ʟʘʨʷʜʥʠʡ ʧʨʠʩʪʨʽʡ, ʽʥʚʝʨʪʦʨʠ, ʧʝʨʝʪʚʦʨʶʚʘʯ 

ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ, ʝʣʝʢʪʨʦʥʥʘ ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ, ʭʦʜʦʚʘ ʯʘʩʪʠʥʘ (ʨʠʩ. 3). 

  
ʈʠʩʫʥʦʢ 2 ï ʇʨʠʩʪʨʽʡ ʝʣʝʢʪʨʦʤʦʙʽʣʷ [1] ʈʠʩʫʥʦʢ 3 ï ʆʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ ʢʦʥʩʪʨʫʢʮʽʾ 

ʝʣʝʢʪʨʦʤʦʙʽʣʷ [1] 

 

ɹʘʪʘʨʝʷ ï ʛʦʣʦʚʥʠʡ ʢʦʤʧʦʥʝʥʪ ʝʣʝʢʪʨʦʤʦʙʽʣʷ. ɺʦʥʘ ʟʘʙʝʟʧʝʯʫʻ ʝʣʝʢʪʨʠʢʦʶ 

ʪʷʛʦʚʠʡ ʝʣʝʢʪʨʦʤʦʪʦʨ ʪʘ ʘʢʩʝʩʫʘʨʠ ʊɿ. ʋ ʩʫʯʘʩʥʠʭ ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ ʚʦʥʘ ʨʦʟʪʘʰʦʚʘʥʘ ʫ 

ʧʽʜʧʽʣʴʥʦʤʫ ʧʨʦʩʪʦʨʽ. ʇʝʨʝʚʘʛʦʶ ʪʘʢʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʻ ʥʠʟʴʢʠʡ ʮʝʥʪʨ ʪʷʞʢʦʩʪʽ ʪʘ 

ʟʚʽʣʴʥʝʥʥʷ ʢʦʨʠʩʥʦʛʦ ʧʨʦʩʪʦʨʫ ʚ ʩʘʣʦʥʽ ʪʘ ʙʘʛʘʞʥʠʢʫ (ʨʠʩ. 4). 

 
ʈʠʩʫʥʦʢ 2.4 ï ɿʦʚʥʽʰʥʽʡ ʚʠʜ ʙʘʪʘʨʝʾ [1] 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʝʨʝʚʘʛʠ ʝʣʝʢʪʨʦʤʦʙʽʣʷ ʥʘʩʪʫʧʥʽ: ʚʠʩʦʢʘ ʝʬʝʢʪʠʚʥʽʩʪʴ; ʥʠʟʴʢʘ 

ʚʘʨʪʽʩʪʴ ʝʥʝʨʛʽʾ; ʙʽʣʴʰʝ ʧʨʦʩʪʦʨʫ ʚ ʩʘʣʦʥʽ ʪʘ ʙʘʛʘʞʥʠʢʫ; ʚʠʱʝ ʧʦʪʫʞʥʽʩʪʴ ʽ ʤʦʤʝʥʪ, ʱʦ 

ʢʨʫʪʠʪʴ, ʢʨʘʱʝ ʜʠʥʘʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ; ʝʣʝʢʪʨʦʜʚʠʛʫʥʠ ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʧʨʠʤʫʩʦʚʦʛʦ 

ʦʭʦʣʦʜʞʝʥʥʷ; ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʝ ʛʘʣʴʤʫʚʘʥʥʷ ʝʣʝʢʪʨʦʜʚʠʛʫʥʦʤ ʫ ʨʝʞʠʤʽ ʨʝʢʫʧʝʨʘʮʽʾ; 

ʤʝʥʰʠʡ ʟʥʦʩ ʛʘʣʴʤʽʚʥʠʭ ʢʦʣʦʜʦʢ; ʝʣʝʢʪʨʠʯʥʠʡ ʜʚʠʛʫʥ ʽ ʪʨʘʥʩʤʽʩʽʷ ʧʨʘʢʪʠʯʥʦ ʥʝ 

ʧʦʪʨʝʙʫʶʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ; ʥʘʡʢʨʘʱʘ ʩʪʽʡʢʽʩʪʴ ʥʘ ʜʦʨʦʟʽ ʟʘʚʜʷʢʠ ʥʠʟʴʢʦʤʫ ʮʝʥʪʨʫ 

ʚʘʞʢʦʩʪʽ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ 

 

1. ʂʘʢ ʫʩʪʨʦʝʥʳ ʠ ʢʘʢ ʨʘʙʦʪʘʶʪ ʩʦʚʨʝʤʝʥʥʳʝ ʵʣʝʢʪʨʦʤʦʙʠʣʠ / e-cars24 : ʦʬʽʮʽʡʥʠʡ 

ʩʘʡʪ. URL: https://ecars24.info/stati/kak-ustroeny-i-kak-rabotayut-sovremennye-

elektromobili. 

 

 

 

 

 



ʉʝʢʮʽʷ 3 ï ɸʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ 
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ʋɼʂ 629.113 

 

ɻʫʙʘʨʻʚ ɼ.ɼ. ʩʪʫʜʝʥʪ ʛʨ. ʄʐʤ-ɯɯ-2 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʇʦʣʷʢʦʚ ɺ.ʄ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʘʚʪʦʤʦʙʽʣʽʚ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ) 

 

ɺʇʃʀɺ ɿʄɯʅʀ ʇɸʈɸʄɽʊʈɯɺ ʇɯɼɺɯʉʂʀ ɸɺʊʆʄʆɹɯʃʗ ʅɸ ʈʆɹʆʊʋ ʁʆɻʆ 

ʈʋʃʔʆɺʆɻʆ ʂɽʈʋɺɸʅʅʗ 

 

ɺʽʜʦʤʦ, ʱʦ ʨʫʣʴʦʚʝ ʢʝʨʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʷ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʡʦʛʦ 

ʘʢʪʠʚʥʫ ʙʝʟʧʝʢʫ. ʇʦʨʫʰʝʥʥʷ ʡʦʛʦ ʨʦʙʦʪʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʢʝʨʦʚʘʥʦʩʪʽ ʽ 

ʩʪʽʡʢʦʩʪʽ ʘʚʪʦʤʦʙʽʣʷ, ʘ ʪʘʢʦʞ ʜʦ ʧʨʠʰʚʠʜʰʝʥʦʛʦ ʟʥʦʩʫ ʡʦʛʦ ʰʠʥ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ 

ʜʦ ʘʚʘʨʽʡʥʦʾ ʩʠʪʫʘʮʽʾ [1].  

ʅʘ ʦʩʥʦʚʽ ʣʽʪʝʨʘʪʫʨʥʦʛʦ ʦʛʣʷʜʫ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʱʦʜʦ ʚʧʣʠʚʫ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ 

ʧʽʜʚʽʩʢʠ ʘʚʪʦʤʦʙʽʣʷ ʥʘ ʧʦʢʘʟʥʠʢʠ ʡʦʛʦ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʟʘ ʙʝʟʧʝʢʫ ʨʫʭʫ. ɺʠʷʚʣʝʥʦ, ʱʦ ʧʦʣʽʧʰʝʥʥʷ ʢʝʨʦʚʘʥʦʩʪʽ ʪʘ ʩʪʽʡʢʦʩʪʽ ʘʚʪʦʤʦʙʽʣʷ 

ʤʦʞʣʠʚʦ ʜʦʩʷʛʪʠ ʰʣʷʭʦʤ ʧʽʜʙʦʨʫ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʫʞʥʠʭ, ʜʝʤʧʬʝʨʥʠʭ ʪʘ 

ʥʘʧʨʷʤʥʠʭ ʧʨʠʩʪʨʦʾʚ ʡʦʛʦ ʧʽʜʚʽʩʦʢ [2].  

ɺʠʟʥʘʯʝʥʦ, ʱʦ ʧʨʠ ʟʘʥʠʞʝʥʽ ʮʝʥʪʨʫ ʤʘʩ ʤʦʞʣʠʚʘ ʧʦʷʚʘ ʢʽʥʝʤʘʪʠʯʥʦʾ 

ʥʝʫʟʛʦʜʞʝʥʦʩʪʽ ʥʘʧʨʷʤʥʦʛʦ ʧʨʠʩʪʨʦʶ ʧʽʜʚʽʩʢʠ ʘʚʪʦʤʦʙʽʣʷ ʟ ʡʦʛʦ ʨʫʣʴʦʚʠʤ ʧʨʠʚʦʜʦʤ. 

ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʚʧʣʠʚʫ ʮʴʦʛʦ ʷʚʠʱʘ ʥʘ ʙʝʟʧʝʢʫ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʷ [3]. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʢʦʥʩʪʨʫʢʮʽʶ ʩʪʝʥʜʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ ʨʫʣʴʦʚʦʛʦ 

ʧʨʠʚʦʜʫ ʘʚʪʦʤʦʙʽʣʷ ʢʘʪʝʛʦʨʽʾ ʄ1 ʟ ʤʦʞʣʠʚʽʩʪʶ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʚʟʘʻʤʦʨʦʟʤʽʱʝʥʥʷ 

ʝʣʝʤʝʥʪʽʚ ʡʦʛʦ ʧʽʜʚʽʩʢʠ ʪʘ ʨʫʣʴʦʚʦʛʦ ʧʨʠʚʦʜʫ ʥʘ ʨʦʙʦʯʽ ʧʨʦʮʝʩʠ ʦʩʪʘʥʥʴʦʛʦ [3].  

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ ʨʫʣʴʦʚʦʛʦ ʧʨʠʚʦʜʫ 

ʘʚʪʦʤʦʙʽʣʷ ʢʘʪʝʛʦʨʽʾ ʄ1, ʥʘ ʟʘʟʥʘʯʝʥʦʤʫ ʩʪʝʥʜʽ, ʚ ʩʝʨʝʜʦʚʠʱʽ SolidWorks ʨʦʟʨʦʙʣʝʥʦ 

ʡʦʛʦ ʨʫʭʦʤʫ ʢʽʥʝʤʘʪʠʯʥʫ ʩʭʝʤʫ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʚʠʟʥʘʯʝʥʦ 

ʟʘʣʝʞʥʦʩʪʽ ʟʤʽʥʠ ʢʫʪʽʚ ʧʦʚʦʨʦʪʫ ʟʦʚʥʽʰʥʴʦʛʦ ʪʘ ʚʥʫʪʨʽʰʥʴʦʛʦ, ʚʽʜʥʦʩʥʦ ʮʝʥʪʨʫ 

ʧʦʚʦʨʦʪʫ ʘʚʪʦʤʦʙʽʣʷ, ʢʝʨʦʚʘʥʠʭ ʢʦʣʽʩ ʧʨʠ ʨʽʟʥʠʭ ʟʥʘʯʝʥʥʷʭ ʭʦʜʫ ʡʦʛʦ ʧʽʜʚʽʩʢʠ [3]. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʷʚʣʝʥʦ, ʱʦ ʚ ʥʦʤʽʥʘʣʴʥʠʭ ʫʤʦʚʘʭ ʧʨʠ 

ʢʫʪʽ ʧʦʚʦʨʦʪʫ ʟʦʚʥʽʰʥʴʦʛʦ ʢʦʣʝʩʘ ʥʘ 20 ʛʨʘʜʫʩʽʚ ʚʥʫʪʨʽʰʥʻ ʢʦʣʝʩʦ ʤʘʻ ʧʦʚʝʨʪʘʪʠʩʴ ʥʘ 

ʢʫʪ ʨʽʚʥʠʡ 22,7 ʛʨʘʜʫʩʘ, ʘ ʧʨʠ ʽʤʽʪʘʮʽʾ ʟʘʥʠʞʝʥʥʷ ʮʝʥʪʨʫ ʤʘʩ ʘʚʪʦʤʦʙʽʣʷ ʪʘ ʡʦʛʦ ʨʫʩʽ ʚ 

ʧʦʚʦʨʦʪʽ ʮʝʡ ʢʫʪ ʩʪʘʥʦʚʠʪʴ 32,6 ʛʨʘʜʫʩʘ, ʱʦ ʤʘʡʞʝ ʥʘ 44% ʙʽʣʴʰʝ ʥʽʞ ʧʦʪʨʽʙʥʦ. ʎʝ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʨʫʰʝʥʥʷ ʨʦʙʦʪʠ ʨʫʣʴʦʚʦʾ ʪʨʘʧʝʮʽʾ ʚ ʟʘʟʥʘʯʝʥʠʭ ʫʤʦʚʘʭ, ʱʦ 

ʧʦʷʩʥʶʻʪʴʩʷ ʢʽʥʝʤʘʪʠʯʥʦʶ ʥʝʫʟʛʦʜʞʝʥʽʩʪʶ ʥʘʧʨʷʤʥʦʛʦ ʧʨʠʩʪʨʦʶ ʧʽʜʚʽʩʢʠ ʘʚʪʦʤʦʙʽʣʷ 

ʟ ʡʦʛʦ ʨʫʣʴʦʚʠʤ ʧʨʠʚʦʜʦʤ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʧʨʠ ʚʥʝʩʝʥʽ ʟʤʽʥ ʚ 

ʧʘʨʘʤʝʪʨʠ ʧʽʜʚʽʩʢʠ ʘʚʪʦʤʦʙʽʣʷ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʾʾ ʢʽʥʝʤʘʪʠʯʥʫ ʫʟʛʦʜʞʝʥʽʩʪʴ ʟ 

ʨʫʣʴʦʚʠʤ ʢʝʨʫʚʘʥʥʷʤ. ʊʽʣʴʢʠ ʚ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʷʢ ʧʦʣʽʧʰʝʥʥʷ ʩʪʽʡʢʦʩʪʽ 

ʘʚʪʦʤʦʙʽʣʷ, ʪʘʢ ʽ ʡʦʛʦ ʢʝʨʦʚʘʥʦʩʪʽ.  
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ʚʠʢʣʘʜʘʮʴʢʦʛʦ ʩʢʣʘʜʫ ʘʩʧʽʨʘʥʪʽʚ, ʩʪʫʜʝʥʪʽʚ ʪʘ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʚʽʜʦʢʨʝʤʣʝʥʠʭ 

ʩʪʨʫʢʪʫʨʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʫʥʽʚʝʨʩʠʪʝʪʫ : ʤʘʪʝʨʽʘʣʠ ʥʘʫʢ. ʢʦʥʬ. ʂʠʾʚ : ʅʊʋ, 2021. ʉ. 50. 

3. ʈʘʟʙʦʡʥʽʢʦʚ ʆ.ʆ., ɻʫʙʘʨʻʚ ɼ.ɼ. ɼʦʩʣʽʣʞʝʥʥʷ ʚʧʣʠʚʫ ʟʤʽʥʠ ʭʦʜʫ ʧʽʜʚʽʩʢʠ 

ʘʚʪʦʤʦʙʽʣʷ ʢʘʪʝʛʦʨʽʾ ʄ1 ʥʘ ʧʘʨʘʤʝʪʨʠ ʨʦʙʦʪʠ ʡʦʛʦ ʨʫʣʴʦʚʦʛʦ ʧʨʠʚʦʜʫ. LXXVɯɯɯ ʥʘʫʢʦʚʘ 

ʢʦʥʬʝʨʝʥʮʽʷ ʧʨʦʬʝʩʦʨʩʴʢʦ-ʚʠʢʣʘʜʘʮʴʢʦʛʦ ʩʢʣʘʜʫ ʘʩʧʽʨʘʥʪʽʚ, ʩʪʫʜʝʥʪʽʚ ʪʘ 

ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʚʽʜʦʢʨʝʤʣʝʥʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʫʥʽʚʝʨʩʠʪʝʪʫ : ʤʘʪʝʨʽʘʣʠ ʥʘʫʢ. 

ʢʦʥʬ. ʂʠʾʚ : ʅʊʋ, 2022. ʉ. 39. 
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ɻʫʙʨʽʻʥʢʦ ɼ. ɺ. ʩʪʫʜʝʥʪ ʛʨ. 274-19-1 

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 ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʽʦʜʠʯʥʦʩʪʽ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪʫ 
ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʢʦʨʠʛʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʝʬʽʮʽʻʥʪʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʘʩʪʫʧʥʠʭ 
ʫʤʦʚ: 

- ʢʘʪʝʛʦʨʽʾ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ï ʂ1; 
- ʤʦʜʠʬʽʢʘʮʽʷ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʪʘ ʦʨʛʘʥʽʟʘʮʽʷ ʡʦʛʦ ʨʦʙʦʪʠ ï ʂ2; 
- ʧʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ï ʂ3;  
- ʧʨʦʙʽʛ ʟ ʧʦʯʘʪʢʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ï ʂ4;  
- ʨʦʟʤʽʨ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʽ ʢʽʣʴʢʽʩʪʴ ʩʫʤʽʩʥʠʭ ʛʨʫʧ ʘʚʪʦʧʘʨʢʫ ï 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. 
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ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʂʦʚʘʣʝʥʢʦ ɸ.ʇ., ʚʠʢʣʘʜʘʯ ʮʠʢʣʦʚʦʾ ʢʦʤʽʩʽʾ ʘʚʪʦʤʦʙʽʣʽʚ ʽ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

(ɺʽʜʦʢʨʝʤʣʝʥʠʡ ʩʪʨʫʢʪʫʨʥʠʡ ʧʽʜʨʦʟʜʽʣ çɼʥʽʧʨʦʚʩʴʢʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ ʽʥʞʝʥʝʨʽʾ ʪʘ 

ʧʝʜʘʛʦʛʽʢʠè ɼʝʨʞʘʚʥʦʛʦ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ çʋʢʨʘʾʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʭʽʤʽʢʦ-

ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè, ʤ. ʂʘʤôʷʥʩʴʢʝ, ʋʢʨʘʾʥʘ) 

 

ʆʉʆɹʃʀɺʆʉʊɯ ʈɽʄʆʅʊʋ ɹʃʆʂɯɺ ʎʀʃɯʅɼʈɯɺ ɯɿ ɸʃʖʄɯʅɭɺʀʍ ʉʇʃɸɺɯɺ 
 

ʄʘʪʝʨʽʘʣʦʤ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʙʣʦʢʽʚ ʮʠʣʽʥʜʨʽʚ ʟʘʟʚʠʯʘʡ ʩʣʫʛʫʻ ʧʝʨʣʽʪʥʠʡ ʩʽʨʠʡ 
ʯʘʚʫʥ ʟ ʥʝʚʝʣʠʢʠʤ ʜʦʜʘʚʘʥʥʷʤ ʥʽʢʝʣʶ ʪʘ ʭʨʦʤ, ʚʠʩʦʢʦʣʝʛʦʚʘʥʽ ʯʘʚʫʥʠ ʪʘ ʩʪʘʣʽ, 
ʘʣʶʤʽʥʽʻʚʽ, ʨʽʜʰʝ, ʤʘʛʥʽʻʚʽ ʩʧʣʘʚʠ 

ʋ ʢʦʥʩʪʨʫʢʮʽʾ ʩʫʯʘʩʥʠʭ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʚʠʛʫʥʽʚ ʚʩʝ ʙʽʣʴʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴ ʙʣʦʢʠ 
ʮʠʣʽʥʜʨʽʚ ʽʟ ʘʣʶʤʽʥʽʻʚʠʭ ʩʧʣʘʚʽʚ. ʆʩʥʦʚʥʘ ʧʝʨʝʚʘʛʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʙʣʦʢʽʚ ʻ ʥʠʟʴʢʘ 
ʚʘʛʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʯʘʚʫʥʥʠʤʠ. 

ɺʠʛʦʪʦʚʣʝʥʥʷ ʙʣʦʢʽʚ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ Alusil (Silumal) ʧʝʨʝʜʙʘʯʘʻ ʣʠʪʪʷ 
ʘʣʶʤʽʥʽʻʚʦʛʦ ʩʧʣʘʚʫ ʟ ʚʤʽʩʪʦʤ ʢʨʝʤʥʽʶ ʙʽʣʴʰʝ 18 %. ʐʚʠʜʢʝ ʦʭʦʣʦʜʞʝʥʥʷ ʙʣʦʢʘ ʚ 
ʟʦʥʽ ʛʽʣʴʟ ʧʨʠʚʦʜʠʪʴ ʜʦ ʥʘʧʨʘʚʣʝʥʦʾ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʢʨʝʤʥʽʶ ʥʘ ʜʟʝʨʢʘʣʽ ʮʠʣʽʥʜʨʘ. ɼʘʣʽ 
ʜʟʝʨʢʘʣʦ ʮʠʣʽʥʜʨʘ ʜʦʜʘʪʢʦʚʦ ʦʙʨʦʙʣʶʻʪʴʩʷ ʭʽʤʽʯʥʠʤ ʪʨʘʚʣʝʥʥʷʤ. ɺ ʨʝʟʫʣʴʪʘʪʽ 
ʢʠʩʣʦʪʠ, ʚʟʘʻʤʦʜʽʶʯʽʡ ʪʽʣʴʢʠ ʟ ʘʣʶʤʽʥʽʻʚʠʤ ʩʧʣʘʚʦʤ, ʚʠʪʨʘʚʣʶʶʪʴ ʧʝʚʥʠʡ ʰʘʨ (1ï2 
ʤʢʤ), ʟʘʣʠʰʘʶʯʠ ʥʘ ʧʦʚʝʨʭʥʽ ʪʽʣʴʢʠ ʢʨʠʩʪʘʣʠ ʢʨʝʤʥʽʶ 

ɹʣʦʢʠ ʚʠʛʦʪʦʚʣʝʥʽ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ Lokasil (Silitec) ʤʘʶʪʴ ʜʝʷʢʽ ʚʽʜʤʽʥʥʦʩʪʽ. ʅʘ 
ʩʪʘʜʽʾ ʣʠʪʪʷ ʫ ʙʣʦʢ ʚʩʪʘʥʦʚʣʶʶʪʴ ʚʞʝ ʛʦʪʦʚʽ ʛʽʣʴʟʠ ʽʟ ʟʙʽʣʴʰʝʥʠʤ ʚʤʽʩʪʦʤ ʢʨʝʤʥʽʶ ʜʦ 
30 %. 

ɹʣʦʢʠ ʮʠʣʽʥʜʨʽʚ ʪʝʭʥʦʣʦʛʽʾ Nicasil (Galnical) ʟʘ ʪʚʝʨʜʽʩʪʶ ʧʝʨʝʚʠʱʫʶʪʴ ʚʩʽ ʚʽʜʦʤʽ 
ʧʦʚʝʨʭʥʽ ʛʽʣʴʟ ʮʠʣʽʥʜʨʽʚ. ʎʽ ʧʦʢʨʠʪʪʷ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʰʘʨ ʥʽʢʝʣʶ ʪʦʚʱʠʥʦʶ 
0,1...0,2 ʤʤ ʟ ʚʤʽʩʪʦʤ ʥʘʜʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ ʢʘʨʙʽʜʫ ʢʨʝʤʥʽʶ SiC ʨʦʟʤʽʨʦʤ 3 ʤʢʤ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʧʣʘʚʫ ʘʣʶʤʽʥʽʶ ʟ ʧʦʪʨʽʙʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʫ ʚʠʛʣʷʜʽ ʚʩʪʘʚʥʠʭ 
ʛʽʣʴʟ ʥʘʙʫʣʘ ʰʠʨʦʢʦʛʦ ʨʦʟʚʠʪʢʫ. 

ɿʘʩʦʙʠ ʱʦʜʦ ʨʝʤʦʥʪʫ ʘʣʶʤʽʥʽʻʚʠʭ ʙʣʦʢʽʚ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʨʝʤʦʥʪʫ ʙʣʦʢʽʚ, ʷʢʽ 
ʚʠʛʦʪʦʚʣʝʥʽ ʽʟ ʯʘʚʫʥʫ. ɸʣʶʤʽʥʽʻʚʽ ʙʣʦʢʠ ʮʠʣʽʥʜʨʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʙʝʟ ʛʽʣʴʟ, ʟʽ ʚʩʪʘʚʥʠʤʠ 
çʤʦʢʨʠʤʠè ʛʽʣʴʟʘʤʠ, ʟ çʩʫʭʠʤʠè ʯʘʚʫʥʥʠʤʠ ʛʽʣʴʟʘʤʠ ʪʘ ʟ ʛʽʣʴʟʘʤʠ ʽʟ ʘʣʶʤʽʥʽʻʚʠʭ 
ʩʧʣʘʚʽʚ ʟ ʚʤʽʩʪʦʤ ʢʨʝʤʥʽʶ ʘʙʦ ʢʨʝʤʥʽʶ ʪʘ ʥʽʢʝʣʶ. [1] 

ʆʧʝʨʘʮʽʷ ʨʦʟʪʦʯʫʚʘʥʥʷ ʙʣʦʢʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʨʘʜʠʮʽʡʥʦ, ʘʣʝ ʧʨʦʮʝʩ ʭʦʥʽʥʛʫʚʘʥʥʷ 
ʤʘ̒ ʦʩʦʙʣʠʚʦʩʪʽ: ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʧʝʮʽʘʣʴʥʽ ʘʙʨʘʟʠʚʥʽ ʙʨʫʩʢʠ ʟ ʢʘʨʙʽʜʫ ʢʨʝʤʥʽʶ, 
ʧʨʦʮʝʩ ʭʦʥʽʥʛʫʚʘʥʥʷ ʧʨʦʭʦʜʠʪʴ ʚ ʪʨʠ ʝʪʘʧʠ, ʟʘʚʝʨʰʘʣʴʥʠʤ ʧʨʦʮʝʩʦʤ ʻ ʧʦʣʽʨʫʚʘʥʥʷ 
ʛʽʣʴʟʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʧʝʮʽʘʣʴʥʦʾ ʩʠʣʽʢʦʥʦʚʦʾ ʧʘʩʪʠ ʪʘ ʚʦʡʣʦʯʥʠʭ ʢʨʫʛʽʚ, ʷʢʽ 
ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʘ ʭʦʥʽʥʛʫʚʘʣʴʥʫ ʛʦʣʦʚʢʫ. 

ʇʨʠ ʭʦʥʽʥʛʫʚʘʥʥʽ ʘʣʶʤʽʥʽʻʚʠʭ ʮʠʣʽʥʜʨʽʚ ʘʙʨʘʟʠʚʥʽ ʙʨʫʩʢʠ ʧʦʚʠʥʥʽ ʦʜʥʦʯʘʩʥʦ 
ʟʨʽʟʘʪʠ ʤôʷʢʠʡ ʘʣʶʤʽʥʽʻʚʠʡ ʩʧʣʘʚ ʽ ʪʚʝʨʜʽ ʟʝʨʥʘ ʢʨʝʤʥʽʶ 

ʇʽʩʣʷ ʨʝʤʦʥʪʫ ʩʪʨʫʢʪʫʨʘ ʧʦʚʝʨʭʥʽ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʚʠʩʪʫʧʘʶʯʽ ʟʝʨʥʘ ʢʨʝʤʥʽʶ ʟ 
ʘʣʶʤʽʥʽʻʚʠʤ ʩʧʣʘʚʦʤ, ʷʢʠʡ ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʠʞʯʝ ʨʽʚʥʷ ʢʨʝʤʥʽʶ ʥʘ 1,0...1,5 ʤʢʤ. 

ʇʨʠ ʟʘʧʨʝʩʫʚʘʥʥʷ ʘʣʶʤʽʥʽʻʚʠʭ ʛʽʣʴʟ ʨ̔ ʟʥʠʮʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʝʨʝʜ 
ʟʘʧʨʝʩʫʚʘʥʥʷʤ ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʫ ʨʽʟʥʠʮʶ ʪʝʤʧʝʨʘʪʫʨ ʤʽʞ 
ʛʽʣʴʟʦʶ ʽ ʙʣʦʢʦʤ, ʘ ʟʘʧʨʝʩʫʚʘʥʥʷ ʚʠʢʦʥʫʚʘʪʠ ʚʨʫʯʥʫ ʪʘ ʜʦʩʠʪʴ ʰʚʠʜʢʦ, ʱʦʙ ʛʽʣʴʟʘ ʥʝ 
ʚʩʪʠʛʣʘ ʥʘʛʨʽʪʠʩʴ.  

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ 

1. ʉʠʨʦʪʘ ɺ. ɯ. ʆʩʥʦʚʠ ʢʦʥʩʪʨʫʢʮʽʾ ʘʚʪʦʤʦʙʽʣʽʚ. ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ ʜʣʷ ʚʫʟʽʚ.ï 

ʂ.: ɸʨʽʩʪʝʡ, 2005. ð 280 ʩ. 

https://www.wiki.uk-ua.nina.az/%D0%9F%D0%B5%D1%80%D0%BB%D1%96%D1%82_(%D0%BC%D0%B5%D1%82%D0%B0%D0%BB%D1%83%D1%80%D0%B3%D1%96%D1%8F).html
https://www.wiki.uk-ua.nina.az/%D0%A1%D1%96%D1%80%D0%B8%D0%B9_%D1%87%D0%B0%D0%B2%D1%83%D0%BD.html
https://www.wiki.uk-ua.nina.az/%D0%A1%D1%96%D1%80%D0%B8%D0%B9_%D1%87%D0%B0%D0%B2%D1%83%D0%BD.html
https://www.wiki.uk-ua.nina.az/%D0%9D%D1%96%D0%BA%D0%B5%D0%BB%D1%8C.html
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https://www.wiki.uk-ua.nina.az/%D0%9C%D0%B0%D0%B3%D0%BD%D1%96%D1%94%D0%B2%D1%96_%D1%81%D0%BF%D0%BB%D0%B0%D0%B2%D0%B8.html


ʉʝʢʮʽʷ 3 ï ɸʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ 
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ʃʘʚʨʝʥʯʫʢ ɺ.ʆ. ʩʪʫʜʝʥʪ ʛʨ. ʄʐ-ɯV-1 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʇʦʣʷʢʦʚ ɺ.ʄ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʘʚʪʦʤʦʙʽʣʽʚ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ) 

 

ʂʆʄʇʆʅʋɺɸʃʔʅɯ ʉʍɽʄʀ ʇɽʈʉʇɽʂʊʀɺʅʀʍ ɸɺʊʆʇʆɰɿɼɯɺ 

 

ɸʚʪʦʧʦʾʟʜ ï ʮʝ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ ʫ ʩʢʣʘʜʽ ʘʚʪʦʤʦʙʽʣʷ ʪʘ ʦʜʥʽʻʾ ʘʙʦ ʜʝʢʽʣʴʢʦʭ 

ʧʨʠʯʽʧʥʠʭ ʣʘʥʦʢ (ʧʨʠʯʝʧʽʚ, ʥʘʧʽʚʧʨʠʯʝʧʽʚ). 

ʇʨʠ ʨʫʩʽ ʘʚʪʦʧʦʾʟʜʽʚ (ʫ ʪʦʤʫ ʯʠʩʣʽ ʙʘʛʘʪʦʣʘʥʢʦʚʠʭ) ʫ ʟʘʛʘʣʴʥʦʤʫ ʪʨʘʥʩʧʦʨʪʥʦʤʫ 

ʧʦʪʦʮʽ ʧʦʢʘʟʥʠʢʠ ʾʭ ʪʝʭʥʽʢʦ-ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʚʠʥʥʽ ʙʫʪʠ ʥʘ ʨʽʚʥʽ 

ʽʩʥʫʶʯʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʽ ʘʚʪʦʧʦʾʟʜʽʚ. ʇʨʦʪʝ ʥʘ ʩʴʦʛʦʜʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ, ʱʦ ʥʝʜʦʩʪʘʪʥʷ ʤʘʥʝʚʨʝʥʽʩʪʴ ʪʘ ʩʪʽʡʢʽʩʪʴ ʨʫʭʫ ʪʘʢʠʭ ʘʚʪʦʧʦʾʟʜʽʚ 

ʩʪʘʻ ʧʨʠʯʠʥʦʶ ʟʥʠʞʝʥʥʷ ʩʝʨʝʜʥʴʦ-ʪʝʭʥʽʯʥʦʾ ʰʚʠʜʢʦʩʪʽ ʫʩʴʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ, 

ʧʽʜʚʠʱʝʥʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ, ʧʦʛʽʨʰʝʥʥʷ ʙʝʟʧʝʢʠ ʨʫʭʫ. ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʢʽʣʴʢʦʩʪʽ ʡ ʙʘʟʠ 

ʧʨʠʯʽʧʥʠʭ ʣʘʥʦʢ ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ ʥʝʜʦʩʪʘʪʥʴʦʾ ʤʘʥʝʚʨʝʥʦʩʪʽ ʪʘ ʩʪʽʡʢʦʩʪʽ ʟʥʘʯʥʦ 

ʟʙʽʣʴʰʫʶʪʴʩʷ, ʱʦ ʨʦʙʠʪʴ ʾʭ ʯʠ ʥʝ ʦʩʥʦʚʥʠʤʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ 

ʙʘʛʘʪʦʣʘʥʢʦʚʠʭ ʘʚʪʦʧʦʾʟʜʽʚ. 

ɸʚʪʦʧʦʾʟʜʘ ʟ ʪʨʴʦʤʘ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʣʘʥʢʘʤʠ ʚʧʝʨʰʝ ʟ'ʷʚʠʣʠʩʷ ʧʨʠ ʧʝʨʝʚʝʟʝʥʥʽ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʣʝʛʢʦʚʘʛʠʭ ʚʘʥʪʘʞʽʚ. ɯʟ ʟʙʽʣʴʰʝʥʥʷʤ ʧʦʪʫʞʥʦʩʪʽ ʪʷʛʘʯʽʚ ʚ 70-ʽ 

ʨʦʢʠ ʪʘʢʽ ʘʚʪʦʧʦʾʟʜʘ ʩʪʘʣʠ ʘʢʪʠʚʥʦ ʬʦʨʤʫʚʘʪʠʩʷ. ʉʘʤʘ ʽʜʝʷ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʘʚʪʦʧʝʨʝʚʝʟʝʥʴ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʧʨʠʯʝʧʽʚ ʚʠʥʠʢʣʘ ʫ ʧʝʨʝʜʦʚʠʭ 

ʚʦʜʽʾʚ. ʋ ʦʢʨʝʤʠʭ ʰʪʘʪʘʭ ʉʐɸ ʽ ʂʘʥʘʜʠ ʜʦʟʚʦʣʝʥʘ ʝʢʩʧʣʫʘʪʘʮʽʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, 

ʱʦ ʚʢʣʶʯʘʶʪʴ ʪʷʛʘʯ, ʥʘʧʽʚʧʨʠʯʽʧ ʽ ʧʨʠʯʽʧ ʧʦ ʧʦʛʦʜʞʝʥʠʭ ʟ ʚʣʘʩʪʷʤʠ ʤʘʨʰʨʫʪʘʭ.  

ɿʥʘʯʥʝ ʧʽʜʚʠʱʝʥʥʷ ʦʙ'ʻʤʫ ʧʝʨʝʚʝʟʝʥʴ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ ʽ ʝʢʦʥʦʤʽʷ ʧʘʣʠʚʘ, ʘ 

ʪʘʢʦʞ ʤʦʞʣʠʚʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʘʚʪʦʧʦʾʟʜʽʚ ʚ ʨʽʟʥʠʭ ʢʦʤʙʽʥʘʮʽʷʭ ʟ ʥʘʷʚʥʦʛʦ ʩʝʨʽʡʥʦʛʦ 

ʧʨʠʯʽʧʥʦʛʦ ʩʢʣʘʜʫ ʦʩʴ ʛʦʣʦʚʥʽ ʘʨʛʫʤʝʥʪʠ ʧʽʜʚʠʱʝʥʦʛʦ ʽʥʪʝʨʝʩʫ ʧʝʨʝʚʽʟʥʠʢʽʚ ʜʦ ʜʘʥʠʭ 

ʪʠʧʽʚ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. 

ʉʫʯʘʩʥʽ ʘʚʪʦʧʝʨʝʚʽʟʥʠʢʠ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʚʪʦʧʦʾʟʜʠ ʨʽʟʥʠʭ 

ʢʦʤʧʦʥʫʚʘʣʴʥʠʭ ʩʭʝʤ (ʨʠʩʫʥʦʢ 1). 

 

 
ʈʠʩʫʥʦʢ 1 ð ʂʦʤʧʦʥʫʚʘʣʴʥʽ ʩʭʝʤʠ ʘʚʪʦʧʦʾʟʜʽʚ 

 

ɼʘʣʽ ʢʦʨʦʪʢʦ ʨʦʟʛʣʷʥʫʪʦ ʟʘʟʥʘʯʝʥʽ ʢʦʤʧʦʥʫʚʘʣʴʥʽ ʩʭʝʤʠ. 

1. ʊʷʛʘʯ ʢʦʤʧʦʥʦʚʢʠ 4ʭ2 ʟ ʜʚʦʭʚʽʩʥʠʤ ʧʨʠʯʝʧʦʤ (ʨʠʩ., ʘ). ɺʠʢʦʥʘʥʥʷ ʢʫʟʦʚʽʚ ʤʦʞʝ 

ʙʫʪʠ ʨʽʟʥʠʤ. ʅʘʧʨʠʢʣʘʜ, ʙʦʨʪʦʚʘ ʧʣʘʪʬʦʨʤʘ, ʪʝʥʪʦʚʘʥʠʡ ʘʙʦ ʩʫʮʽʣʴʥʦʤʝʪʘʣʝʚʠʡ 

ʘ    )    

ʚ    )    

ʙ    )    

ʛ    )    

ʝ    )    

ʞ    )    

ʜ    )    

ʟ    )    

ʢ    )    



ʉʝʢʮʽʷ 3 ï ɸʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ 

ʄʘʪʝʨʽʘʣʠ X ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çʄʦʣʦʜʴ: ʥʘʫʢʘ ʪʘ ʽʥʥʦʚʘʮʽʾè 

93 

ʬʫʨʛʦʥ, ʨʝʬʨʠʞʝʨʘʪʦʨ ʪʘ ʽʥʰʽ. ɸʣʝ ʮʷ ʢʦʤʧʦʥʦʚʢʘ ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʦʩʪʽ, ʪʦʤʫ ʱʦ ʤʘʩʠ ʜʚʦʭʚʽʩʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ ʪʘ ʧʨʠʯʝʧʘ ʦʙʤʝʞʝʥʽ 18-ʤʘ 

ʪʦʥʘʤʠ. 

2. ɸʚʪʦʤʦʙʽʣʴ 4ʭ2, 6ʭ4, 6ʭ2/4 ʪʘ ʧʨʠʯʝʧ ʽʟ ʥʘʙʣʠʞʝʥʠʤʠ ʦʩʷʤʠ (ʨʠʩ., ʝ). ʎʷ 

ʢʦʤʧʦʥʦʚʢʘ ʤʘʻ ʜʝʷʢʽ ʥʝʜʦʣʽʢʠ. ʇʨʠ ʨʦʟʚʘʥʪʘʞʝʥʥʽ ʧʨʠʯʝʧʘ ʦʢʨʝʤʦ ʚʽʜ ʪʷʛʘʯʘ ʧʦʪʨʽʙʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʦʜʘʪʢʦʚʽ ʫʧʦʨʠ ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʟʘʜʥʽʡ ʯʘʩʪʠʥʽ ʧʨʠʯʝʧʘ. ʊʘʢ ʷʢ ʦʩʽ 

ʨʦʟʪʘʰʦʚʘʥʽ ʧʦʩʝʨʝʜʠʥʽ ʧʨʠʯʝʧʘ ʽ ʧʨʠ ʟʤʽʥʽ ʧʨʠʢʣʘʜʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʟʘʾʟʜ 

ʨʦʟʚʘʥʪʘʞʫʚʘʯʘ, ʥʝ ʨʽʚʥʦʤʽʨʥʝ ʨʦʟʧʦʜʽʣʝʥʥʷ ʚʘʥʪʘʞʫ ʧʦ ʧʣʘʪʬʦʨʤʽ) ʧʨʠʯʝʧ ʤʦʞʝ 

ʧʝʨʝʢʠʥʫʪʠʩʴ ʘʙʦ ʨʦʟʛʦʡʜʫʚʘʪʠʩʴ. 

3. ʆʜʥʘ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʢʦʤʧʦʥʦʚʦʢ, ʪʷʛʘʯ 4ʭ2, 6ʭ4, 6ʭ2/4 ʪʘ ʪʨʴʦʭʚʽʩʥʠʡ 

ʥʘʧʽʚʧʨʠʯʽʧ (ʨʠʩ., ʞ). 

4. ʊʨʠʣʘʥʢʦʚʠʡ ʧʨʠʯʽʧʥʠʡ ʘʚʪʦʧʦʾʟʜ. ɸʚʪʦʤʦʙʽʣʴ 4ʭ2, 6ʭ4, 6ʭ2/4 ʪʘ ʜʚʘ ʜʚʦʭʚʽʩʥʽ 

ʧʨʠʯʝʧʠ (ʨʠʩ., ʚ). 

5. ʊʨʠʣʘʥʢʦʚʠʡ ʧʨʠʯʽʧʥʠʡ ʘʚʪʦʧʦʾʟʜ. ɸʚʪʦʤʦʙʽʣʴ 4ʭ2; 6ʭ4, 6ʭ2/4 ʪʘ ʜʚʘ ʜʚʦ-  ʘʙʦ 

ʪʨʠʚʽʩʥʠʭ ʧʨʠʯʝʧʘ ʽʟ ʥʘʙʣʠʞʝʥʠʤʠ ʦʩʷʤʠ (ʨʠʩ., ʛ). 

6. ɼʚʦʣʘʥʢʦʚʠʡ ʧʨʠʯʽʧʥʠʡ ʘʚʪʦʧʦʾʟʜ. ɸʚʪʦʤʦʙʽʣʴ 4ʭ2, 6ʭ4, 6ʭ2/4 ʪʘ ʪʨʴʦʭ (ʜʚʦʭ) 

ʚʽʩʥʠʡ ʥʘʧʽʚʧʨʠʯʽʧ ʟ ʧʽʜʢʘʪʥʠʤ ʚʽʟʢʦʤ òDOLLYò (ʨʠʩ., ʜ). 

7. ʊʨʠʣʘʥʢʦʚʠʡ ʩʽʜʝʣʴʥʠʡ ʘʚʪʦʧʦʾʟʜ. ɸʚʪʦʤʦʙʽʣʴ 4ʭ2, 6ʭ4, 6ʭ2/4 ʪʘ ʜʚʘ 

ʥʘʧʽʚʧʨʠʯʝʧʠ (ʨʠʩ., ʟ). 

8. ʊʨʠʣʘʥʢʦʚʠʡ ʩʽʜʝʣʴʥʦ-ʧʨʠʯʽʧʥʠʡ ʘʚʪʦʧʦʾʟʜ. ɸʚʪʦʤʦʙʽʣʴ 4ʭ2; 6ʭ4; 6ʭ2/4 ʪʘ ʜʚʦ- 

ʘʙʦ ʪʨʠʚʽʩʥʠʡ ʥʘʧʽʚʧʨʠʯʽʧ ʽʟ ʧʨʠʯʝʧʦʤ ʟ ʥʘʙʣʠʞʝʥʠʤʠ ʦʩʷʤʠ (ʨʠʩ., ʢ). 

ʄʘʥʝʚʨʝʥʽʩʪʴ ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʊɿ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʜʘʪʥʽʩʪʴ 

ʟʤʽʥʶʚʘʪʠ ʰʚʠʜʢʽʩʪʴ ʽ ʥʘʧʨʷʤʦʢ ʨʫʭʫ ʧʦ ʧʦʚʝʨʭʥʽ, ʷʢʘ ʦʙʤʝʞʝʥʘ ʟʘ ʧʣʦʱʝʶ ʪʘ ʟʘ 

ʬʦʨʤʦʶ. ʆʙʤʝʞʝʥʥʷʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʚʞʠʥʘ ʽ ʚʠʩʦʪʘ ʊɿ, ʨʦʟʤʽʨʠ ʪʘ ʬʦʨʤʘ ʜʦʨʦʛʠ. 

ʄʘʥʝʚʨʝʥʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʝʭʥʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʢʦʣʽʩʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʪʘ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʘʜʽʫʩʘ ʧʦʚʦʨʦʪʫ ʪʘ ʰʠʨʠʥʠ ʩʤʫʛʠ ʨʫʭʫ [1]. 

ʅʝʦʙʭʽʜʥʘ ʤʘʥʝʚʨʝʥʽʩʪʴ ʘʚʪʦʧʦʾʟʜʘ ʟʘʢʣʘʜʘʻʪʴʩʷ ʥʘ ʝʪʘʧʽ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʡʦʛʦ 

ʨʫʣʴʦʚʠʭ ʤʝʭʘʥʽʟʤʽʚ ʪʘ ʚʠʙʦʨʫ ʩʧʦʩʦʙʽʚ ʢʝʨʫʚʘʥʥʷ. 

ʇʨʠ ʨʫʩʽ ʘʚʪʦʧʦʾʟʜʘ ʚʩʽ ʡʦʛʦ ʪʦʯʢʠ ʟʜʽʡʩʥʶʶʪʴ ʧʦʩʪʫʧʘʣʴʥʝ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦ ʩʚʦʾʭ 

ʪʨʘʻʢʪʦʨʽʷʭ, ʱʦ ʫ ʩʫʢʫʧʥʦʩʪʽ ʫʪʚʦʨʶʶʪʴ ʛʘʙʘʨʠʪʥʫ ʩʤʫʛʫ ʨʫʭʫ, ʷʢʫ ʚʠʟʥʘʯʠʪʠ 

ʪʝʦʨʝʪʠʯʥʦ ʜʦʩʠʪʴ ʩʢʣʘʜʥʦ ʽ ʥʝʤʦʞʣʠʚʦ ʦʮʽʥʠʪʠ ʥʝʚʝʣʠʢʠʤ ʯʠʩʣʦʤ ʧʘʨʘʤʝʪʨʽʚ [2]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʧʨʠʩʪʦʩʦʚʘʥʦʩʪʽ ʢʦʥʢʨʝʪʥʦʛʦ ʪʨʠʣʘʥʢʦʚʦʛʦ 

ʘʚʪʦʧʦʾʟʜʘ ʜʦ ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʦ ʤʘʥʝʚʨʝʥʦʩʪʽ ʥʝʦʙʭʽʜʥʦ ʚʠʚʯʠʪʠ 

ʧʝʨʝʜʙʘʯʫʚʘʥʽ ʤʘʨʰʨʫʪʠ ʨʫʭʫ, ʨʦʟʨʘʭʫʚʘʪʠ ʯʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʠʟʥʘʯʠʪʠ ʟʥʘʯʝʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʤʘʥʝʚʨʝʥʦʩʪʽ ʽ ʰʣʷʭʦʤ ʟʽʩʪʘʚʣʝʥʥʷ ʟ ʥʝʦʙʭʽʜʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ, 

ʫʩʪʘʥʦʚʣʝʥʠʤʠ ʟ ʘʥʘʣʽʟʫ ʨʝʘʣʴʥʠʭ ʤʘʨʰʨʫʪʽʚ, ʩʫʜʠʪʠ ʧʨʦ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʜʦʩʷʛʥʫʪʦʛʦ 

ʨʽʚʥʷ ʤʘʥʝʚʨʝʥʦʩʪʽ ʥʝʦʙʭʽʜʥʦʤʫ. 

ʋ ʚʠʧʘʜʢʫ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʮʠʭ ʨʽʚʥʽʚ ʧʦʚʠʥʥʽ ʙʫʪʠ ʨʦʟʨʦʙʣʝʥʽ ʟʘʭʦʜʠ ʯʠ 

ʨʝʢʦʤʝʥʜʘʮʽʾ, ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʷʢʠʭ, ʮʷ ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʫʩʫʚʘʻʪʴʩʷ. ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ 

ʥʦʚʠʭ ʪʨʠʣʘʥʢʦʚʠʭ ʘʚʪʦʧʦʾʟʜʽʚ ʮʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʽ ʟʘʭʦʜʠ ʧʦʚʠʥʥʽ ʚʨʘʭʦʚʫʚʘʪʠʩʷ 

ʟʘʟʜʘʣʝʛʽʜʴ. 
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ʛʘʣʫʟʝʡ: ʤʘʪʝʨʽʘʣʠ VI-ʾ ɺʩʝʫʢʨ. ʥʘʫʢ.-ʧʨʘʢ. ʢʦʥʬ., ʤ. ʃʫʮʴʢ, 26-27 ʯʝʨʚ. 2020 ʨ., ʉ.125-

129. 
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ʄʝʨʽʢʦʚʘ ɸ.ʆ. ʩʪʫʜʝʥʪʢʘ ʛʨ. 275-21-1 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʃʠʪʚʠʥ ɺ.ɺ., ʢ.ʪ.ʥ.  

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ "ɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ", ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʆʎɯʅʂɸ ɽʌɽʂʊʀɺʅʆʉʊɯ ʆʈɻɸʅɯɿɸʎɯɰ ɼʆʈʆɾʅʔʆɻʆ ʈʋʍʋ ʅɸ 

ʇɽʈɽʍʈɽʉʊɯ ɺʋʃ. 20-ʈɯʏʏʗ ʇɽʈɽʄʆɻʀ ʊɸ ɺʋʃ. ɽʃɽʂʊʈʀʏʅʆɰ ɿɸ 

ɼʆʇʆʄʆɻʆʖ ɯʄɯʊɸʎɯʁʅʆɻʆ ʄʆɼɽʃʖɺɸʅʅʗ 

 

ʅʘ ʞʘʣʴ, ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʚ ʙʘʛʘʪʴʦʭ ʤʽʩʪʘʭ ʋʢʨʘʾʥʠ (ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʫ 

ʤ. ɼʥʽʧʨʦ) ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʥʝ ʧʦʦʜʠʥʦʢʽ ʚʠʧʘʜʢʠ ʥʝʜʦʩʪʘʪʥʴʦ ʝʬʝʢʪʠʚʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ 

ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʥʘ ʝʣʝʤʝʥʪʘʭ ɺɼʄ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ɼʊʇ ʪʘ 

ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪ ʯʘʩʫ ʥʘ ʧʨʦʾʟʜ ʧʝʚʥʠʭ ʜʽʣʷʥʦʢ ʜʦʨʦʛʠ. ɺ ʩʚʦʶ ʯʝʨʛʫ, ʧʨʘʚʠʣʴʥʘ 

ʦʨʛʘʥʽʟʘʮʽʷ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʧʨʦʾʟʥʫ ʟʜʘʪʥʽʩʪʴ ʤʘʛʽʩʪʨʘʣʝʡ ʤʽʩʪʘ 

ʪʘ ʟʤʝʥʰʠʪʠ ʘʚʘʨʽʡʥʽʩʪʴ [1]. ɺʨʘʭʦʚʫʶʯʠ ʩʢʣʘʜʥʽʩʪʴ ʦʙôʻʢʪʽʚ ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʨʽʰʝʥʴ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʩʫʯʘʩʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʽʤʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ. ʋ ʷʢʦʩʪʽ 

ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʝʡ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ ʙʫʣʦ ʦʙʨʘʥʦ 

ʩʝʨʝʜʦʚʠʱʝ AnyLogic, ʷʢʝ ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʽʤʽʪʘʮʽʡʥʽ ʝʢʩʧʝʨʠʤʝʥʪʠ ʟ ʝʣʝʤʝʥʪʘʤ 

ɺɼʄ ʙʫʜʴ ʷʢʦʾ ʩʢʣʘʜʥʦʩʪʽ [2]. 

ʋ ʷʢʦʩʪʽ ʦʙôʻʢʪʫ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʦʙʨʘʥʝ ʨʝʛʫʣʴʦʚʘʥʝ ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. 20-ʈʽʯʯʷ 

ʇʝʨʤʦʛʠ ʪʘ ʚʫʣ. ɽʣʝʢʪʨʠʯʥʦʾ (ʨʠʩ.1). ɻʦʣʦʚʥʦʶ ʛʽʧʦʪʝʟʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʠʧʫʱʝʥʥʷ, 

ʱʦ ʜʽʶʯʠ ʪʨʠʚʘʣʦʩʪʽ ʩʚʽʪʣʦʬʦʨʥʠʭ ʬʘʟ ʻ ʥʝʦʧʪʠʤʘʣʴʥʠʤʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʯʘʩʪʠʭ 

ʟʘʪʦʨʽʚ, ʦʩʦʙʣʠʚʦ ʫ ʛʦʜʠʥʠ çʧʽʢè. ʊʘʢʦʞ ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʨʽʰʝʥʥʷ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʚʠʪʨʘʪʠ 

ʯʘʩʫ ʥʘ ʧʨʦʾʟʜ ʮʴʦʛʦ ʧʝʨʝʭʨʝʩʪʷ ʫ ʨʘʟʽ ʡʦʛʦ ʨʝʦʨʛʘʥʽʟʘʮʽʾ ʫ ʥʝʨʝʛʫʣʴʦʚʘʥʝ ʧʝʨʝʭʨʝʩʪʷ. 
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ʈʠʩʫʥʦʢ 1 ï ʉʫʧʫʪʥʠʢʦʚʠʡ ʟʥʽʤʦʢ 

ʧʝʨʝʭʨʝʩʪʷ ʧʨ. ɼʤʠʪʨʘ ʗʚʦʨʥʠʮʴʢʦʛʦ ʪʘ 

ʚʫʣ. ɻʦʛʦʣʷ ʟ ʨʦʟʤʽʪʢʦʶ ʧʨʦʩʪʦʨʫ 

ʈʠʩʫʥʦʢ 2 ï ʊʨʠʚʘʣʦʩʪʽ ʜʽʶʯʠʭ 

ʩʚʽʪʣʦʬʦʨʥʠʭ ʬʘʟ ʥʘ ʧʝʨʝʭʨʝʩʪʽ, ʱʦ 

ʜʦʩʣʽʜʞʫʻʪʴʩʷ 

 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ ʟʘ ʦʩʥʦʚʫ ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʩʫʧʫʪʥʠʢʦʚʠʡ ʟʥʽʤʦʢ (ʨʠʩ. 1). 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʤʝʥʪʽʚ ʙʽʙʣʽʦʪʝʢʠ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ Anylogic: çRoadè, çIntersectionè, 

çStop Lineè ʽ çBus Stopè ï ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʨʦʟʤʽʪʢʫ ʧʨʦʩʪʦʨʫ ʤʦʜʝʣʽ (ʨʠʩ. 1). ɼʣʷ 

ʧʦʙʫʜʦʚʠ ʣʦʛʽʢʠ ʤʦʜʝʣʽ ʙʫʣʠ ʟʘʜʽʷʥʽ 42 ʙʣʦʢʠ ʙʽʙʣʽʦʪʝʢʠ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ: çCar 

Sourceè, çCar Disposeè, çCar Move Toè, çRoad Network Descriptorè, çSelect Outputè ʪʘ 
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çDelayè (ʨʠʩ. 3). ʊʘʢʦʞ ʫ ʤʦʜʝʣʴ ʙʫʣʠ ʜʦʜʘʥʽ 4 ʩʚʽʪʣʦʬʦʨʘ ʟ ʜʽʶʯʠʤʠ ʪʨʠʚʘʣʦʩʪʷʤʠ 

ʩʚʽʪʣʦʬʦʨʥʠʭ ʬʘʟ (ʨʠʩ.2). ʇʨʦʮʝʩ ʽʤʽʪʘʮʽʾ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʘ 

ʜʽʣʷʥʮʽ ʤʝʨʝʞʽ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʣʘʩʷ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 4. ɼʣʷ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʽʚ ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʛʽʩʪʦʛʨʘʤʘ ʨʦʟʧʦʜʽʣʫ ʯʘʩʫ ʾʭ ʧʨʦʾʟʜʫ 

(ʨʠʩ. 5). ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʢʦʥʘʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʝʨʝʜʥʽʡ ʯʘʩ 

ʧʨʦʾʟʜʫ ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʧʝʨʝʭʨʝʩʪʷ ʩʪʘʥʦʚʠʪʴ 59,3 ʩʝʢʫʥʜ. 

 

 
ʈʠʩʫʥʦʢ 3 ï ɿʘʚʜʘʥʥʷ ʣʦʛʽʢʠ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʥʘ ʧʝʨʝʭʨʝʩʪʽ 

 

  
ʈʠʩʫʥʦʢ 4 ï ʇʨʦʮʝʩ ʽʤʽʪʘʮʽʾ ʜʦʨʦʞʥʴʦʛʦ 

ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʘ 

ʨʝʛʫʣʴʦʚʘʥʦʤʫ ʧʝʨʝʭʨʝʩʪʽ 

ʈʠʩʫʥʦʢ 5 ï ɻʽʩʪʦʛʨʘʤʘ ʨʦʟʧʦʜʽʣʫ ʯʘʩʫ 

ʧʨʦʾʟʜʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʘ 

ʨʝʛʫʣʴʦʚʘʥʦʤʫ ʧʝʨʝʭʨʝʩʪʽ 

 

ɺʠʢʣʶʯʝʥʥʷ ʽʟ ʤʦʜʝʣʽ 4 ʨʘʥʽʰʝ ʩʪʚʦʨʝʥʠʭ ʩʚʽʪʣʦʬʦʨʽʚ ʪʘ ʟʘʤʽʥʘ ʾʭ ʜʦʜʘʪʢʦʚʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ ʨʦʟʤʽʪʢʠ ʧʨʦʩʪʦʨʫ çStop Lineè ʜʦʟʚʦʣʠʣʦ ʦʪʨʠʤʘʪʠ ʽʤʽʪʘʮʽʡʥʫ ʤʦʜʝʣʴ 

ʥʝʨʝʛʫʣʴʦʚʘʥʦʛʦ ʧʝʨʝʭʨʝʩʪʷ. ʇʨʦʮʝʩ ʽʤʽʪʘʮʽʾ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ 

ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 6, ʘ ʛʽʩʪʦʛʨʘʤʘ ʨʦʟʧʦʜʽʣʫ ʯʘʩʫ ʾʭ ʧʨʦʾʟʜʫ ʥʘ ʨʠʩ. 7.  

ɸʥʘʣʽʟ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 7 ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ 

ʚʽʜʤʦʚʘ ʚʽʜ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘ ʧʝʨʝʭʨʝʩʪʽ ʚʫʣ. 20-ʨʽʯʯʷ ʇʝʨʝʤʦʛʠ ʪʘ ʚʫʣ. ɽʣʝʢʪʨʠʯʥʦʾ 

ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʧʨʦʾʟʜʫ ʽʟ ʜʽʶʯʠʤʠ ʪʨʠʚʘʣʦʩʪʷʤʠ ʩʚʽʪʣʦʬʦʨʥʦʛʦ ʮʠʢʣʠ ʜʦʟʚʦʣʠʪʴ 

ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʯʘʩʫ ʧʨʦʾʟʜʫ ʧʦ ʮʽʡ ʜʽʣʷʥʮʽ ʟ 59,3 ʜʦ 32,8 ʩʝʢʫʥʜ, ʘʙʦ ʥʘ 45%. 

ʇʦʜʘʣʴʰʠʤ ʝʪʘʧʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʧʣʘʥʫʻʪʴʩʷ ʩʧʨʦʙʫʚʘʪʠ ʚʩʪʘʥʦʚʠʪʠ ʦʧʪʠʤʘʣʴʥʽ 

ʪʨʠʚʘʣʦʩʪʽ ʩʚʽʪʣʦʬʦʨʥʠʭ ʬʘʟ, ʦʩʢʽʣʴʢʠ ʥʝʨʝʛʫʣʶʚʘʥʥʽ ʧʝʨʝʭʨʝʩʪʷ ʚʚʘʞʘʶʪʴʩʷ ʙʽʣʴʰ 

ʥʝʙʝʟʧʝʯʥʠʤʠ [1], ʪʦʤʫ ʧʨʠ ʚʠʙʦʨʽ ʟʘʭʦʜʽʚ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ 

ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʥʝʦʙʭʽʜʥʦ ʚʽʜʜʘʚʘʪʠ ʧʝʨʝʚʘʛʫ ʪʠʤ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʝʥʰʫ ʘʚʘʨʽʡʥʽʩʪʴ. 
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ʈʠʩʫʥʦʢ 6 ï ʇʨʦʮʝʩ ʽʤʽʪʘʮʽʾ ʜʦʨʦʞʥʴʦʛʦ 

ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʘ 

ʥʝʨʝʛʫʣʴʦʚʘʥʦʤʫ ʧʝʨʝʭʨʝʩʪʽ 

ʈʠʩʫʥʦʢ 7 ï ɻʽʩʪʦʛʨʘʤʘ ʨʦʟʧʦʜʽʣʫ ʯʘʩʫ ʧʨʦʾʟʜʫ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʥʝʨʝʛʫʣʴʦʚʘʥʦʤʫ 

ʧʝʨʝʭʨʝʩʪʽ 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ 

1. ɹʝʟʧʝʢʘ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʋʢʨʘʾʥʠ: ʅʘʫʢ.-ʪʝʭʥ. ʚʽʩʥ. / ʈʝʜ.: ʖ.ʄ. ʇʨʦʢʦʧʝʥʢʦ; 

ʅ.-ʜ. ʮʝʥʪʨ ʟ ʙʝʧʝʢʠ ʜʦʨ. ʨʫʭʫ ʄɺʉ ʋʢʨʘʾʥʠ. ï ʂ., 2004. ï ˉ 4(19) ï ʩ 20 

2. www.anylogic.com. Road Traffic Simulation Software [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] 

(ʜʘʪʘ ʟʚʝʨʪʘʥʥʷ 18.11.2022) 
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ʄʦʛʠʣʴʥʠʡ ʄ. ʉ. ʩʪ. ʛʨ. 274-20 

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

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʂʦʣʝʩʥʽʢʦʚʘ ʊ. ʄ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ 

ʨʝʤʦʥʪʫ ʤʘʰʠʥ 

(ɼɺʅɿ ʇʨʠʜʥʽʧʨʦʚʩʴʢʘ ʜʝʨʞʘʚʥʘ ʘʢʘʜʝʤʽʷ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʘʨʭʽʪʝʢʪʫʨʠ, ʤ. ɼʥʽʧʨʦ, 

ʋʢʨʘʾʥʘ) 

 

ʇʆʈɯɺʅʗʃʔʅʀʁ ɸʅɸʃɯɿ ɺʆʃʆɼɯʅʅʗ ɽʃɽʂʊʈʆʄʆɹɯʃɽʄ ʇʈʆʊʀ 

ɹɽʅɿʀʅʆɺʆɻʆ ɸɺʊʆʄʆɹɯʃʗ 

 

ʅʠʥʽ ʫ ʟʚ'ʷʟʢʫ ʟ ʛʦʩʪʨʦʶ ʝʢʦʥʦʤʽʻʶ ʧʘʣʠʚʘ, ʚʩʝ ʯʘʩʪʽʰʝ ʚʠʥʠʢʘʻ ʧʠʪʘʥʥʷ ʧʨʦ 

ʚʠʙʽʨ ʝʢʦʥʦʤʽʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ. ʅʘ ʨʠʥʢʫ ʟ'ʷʚʠʣʠʩʷ ʢʨʽʤ ʟʚʠʯʥʠʭ ʜʠʟʝʣʷ ʽ 

ʙʝʥʟʠʥʫ ʥʝʚʽʜʦʤʽ ʛʽʙʨʠʜʥʽ, ʧʦʚʥʽʩʪʶ ʛʽʙʨʠʜʥʽ ʘʚʪʦ, ʷʢʽ ʚʠʛʣʷʜʘʶʪʴ ʷʢ ʟʚʠʯʘʡʥʽ, ʘʣʝ ʟʘ 

ʩʚʦʻʶ ʩʫʪʪʶ ʩʠʣʴʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ. ʑʦʙ ʟʨʦʟʫʤʽʪʠ ʟʘ ʷʢʠʤʠ ʘʚʪʦʤʦʙʽʣʷʤʠ ʤʘʡʙʫʪʥʻ 

ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʘʚʪʦʤʦʙʽʣʽʚ. ʉʫʯʘʩʥʽ ʤʦʪʦʨʠ 

ʨʦʟʛʣʷʥʝʤʦ ʟʘ ʪʘʢʠʤʠ ʢʨʠʪʝʨʽʷʤʠ: ʝʬʝʢʪʠʚʥʽʩʪʴ (ʂʂɼ); ʥʘʜʽʡʥʽʩʪʴ; ʝʢʦʥʦʤʽʯʥʽʩʪʴ; 

ʨʝʤʦʥʪʦʧʨʠʜʘʪʥʽʩʪʴ; ʝʢʦʣʦʛʽʯʥʽʩʪʴ; ʚʘʨʪʽʩʪʴ ʘʚʪʦʤʦʙʽʣʷ ʪʘ ʡʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

ɹʝʥʟʠʥʦʚʠʡ ʜʚʠʛʫʥ. ʇʝʨʝʚʘʛʠ: ʥʘʜʽʡʥʽʩʪʴ ʽ ʧʨʠʩʪʦʡʥʠʡ ʨʝʩʫʨʩ; ʧʦʪʫʞʥʽʩʪʴ; 

ʧʨʦʩʪʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ; ʝʢʦʥʦʤʽʯʥʽʩʪʴ, ʻ ʝʢʟʝʤʧʣʷʨʠ ʝʢʦʥʦʤʽʯʥʽʩʪʶ 3é4 ʣ ʧʘʣʠʚʘ ʥʘ 

100 ʢʤ. ʆʩʥʦʚʥʽ ʥʝʜʦʣʽʢʠ: ʂʂɼ - ʧʨʠʙʣʠʟʥʦ 28é30 %; ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ: ʧʦʟʘʰʣʷʭʦʚʠʢʠ, 

ʧʨʝʤʽʫʤ-ʩʝʜʘʥʠ ʱʝ ʤʘʶʪʴ ʚʠʪʨʘʪʫ ʚʠʱʝ 10 ʣ ʥʘ 100 ʢʤ; ʝʢʦʣʦʛʽʯʥʽʩʪʴ. 

ɼʠʟʝʣʴʥʠʡ ʜʚʠʛʫʥ. ʇʝʨʝʚʘʛʠ: ʚʠʩʦʢʠʡ ʂʂɼ ï 30é50 %; ʥʝʜʦʨʦʛʝ ʧʘʣʴʥʝ 

(ʜʝʰʝʚʰʝ ʟʘ ʙʝʥʟʠʥ); ʥʠʟʴʢʘ ʚʠʪʨʘʪʘ ʧʘʣʴʥʦʛʦ (ʟʘ ʦʜʥʘʢʦʚʠʭ ʦʙ'ʻʤʽʚ ʜʠʟʝʣʴʥʠʡ 2,0 ʽ 

ʙʝʥʟʠʥʦʚʠʡ 2,0 ʫ ʧʝʨʰʦʛʦ ʙʫʜʝ ʚʠʪʨʘʪʘ ʥʠʞʯʘ, ʥʽʞ ʫ ʜʨʫʛʦʛʦ); ʛʘʨʥʠʡ ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ. 

ʅʝʜʦʣʽʢʠ: ʷʢʽʩʪʴ ʧʘʣʠʚʘ (ʧʦʣʦʤʢʠ ʬʦʨʩʫʥʦʢ); ʜʦʨʦʛʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪ; ʟʠʤʦʚʽ 

ʧʨʦʙʣʝʤʠ. ʊʨʠʚʘʣʠʡ ʧʨʦʛʨʽʚ ʩʘʣʦʥʫ; ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ɻʽʙʨʠʜʥʠʡ ʤʦʪʦʨ. ʇʝʨʝʚʘʛʠ: ʝʢʦʥʦʤʽʯʥʽʩʪʴ; ʭʦʨʦʰʠʡ ʂʂɼ ʽ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ; 

ʝʢʦʣʦʛʽʯʥʽʩʪʴ [1, 2]. ʄʽʥʫʩʠ: ʩʢʣʘʜʥʠʡ ʧʨʠʩʪʨʽʡ - ʥʝʧʨʦʩʪʦ ʟʥʘʡʪʠ ʤʘʡʩʪʨʘ, ʟʜʘʪʥʦʛʦ 

ʚʠʢʦʥʘʪʠ ʷʢʽʩʥʝ ʊʆ ʘʙʦ ʜʽʘʛʥʦʩʪʠʢʫ; ʚʘʨʪʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ - ʜʝʬʽʮʠʪ ʟʥʘʥʴ ʽ ʢʘʜʨʽʚ; 

ʚʠʩʦʢʘ ʩʦʙʽʚʘʨʪʽʩʪʴ - ʩʫʧʝʨʪʝʭʥʦʣʦʛʽʾ ʚʠʤʘʛʘʶʪʴ ʚʝʣʠʢʠʭ ʚʠʪʨʘʪ [3]. 

ɽʣʝʢʪʨʦʘʚʪʦʤʦʙʽʣʴ. ʇʣʶʩʠ: ʂʂɼ ʙʣʠʟʴʢʦ 90 %; ʥʝʜʦʨʦʛʝ ʊʆ - ʚʠʭʦʜʠʪʴ ʟ ʣʘʜʫ 

ʯʝʨʝʟ ʥʝʧʨʘʚʠʣʴʥʫ ʝʢʩʧʣʫʘʪʘʮʽʶ ʘʙʦ ʧʝʨʝʙʦʾ ʤʝʨʝʞʽ; ʩʦʣʽʜʥʠʡ ʨʝʩʫʨʩ; ʝʢʦʥʦʤʽʷ - 

ʟʘʨʷʜʠʪʠ ʙʘʪʘʨʝʶ ʜʝʰʝʚʰʝ, ʥʽʞ ʧʦʚʥʠʡ ʙʘʢ ʙʝʥʟʠʥʫ; ʝʢʦʣʦʛʽʷ [4, 5]. ʅʝʜʦʣʽʢʠ: ʚʘʨʪʽʩʪʴ 

- ʜʫʞʝ ʚʠʩʦʢʘ; ʤʘʩʘ ʙʘʪʘʨʝʾ ʽ ʪʝʨʤʽʥ ʩʣʫʞʙʠ - ʚʘʛʘ ʚʝʣʠʢʘ, ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʤʘʣʠʡ. ʅʘ 

ʦʜʥʦʤʫ ʟʘʨʷʜʽ ʙʘʪʘʨʝʾ ʤʦʞʥʘ ʧʨʦʾʭʘʪʠ 200é400 ʢʤ ʫ ʩʝʨʝʜʥʴʦʤʫ; ʜʦʚʛʘ ʟʘʨʷʜʢʘ - 

ʯʘʩʪʢʦʚʘ ʧʽʜʟʘʨʷʜʢʘ 40 ʭʚʠʣʠʥ, ʧʦʚʥʘ 7é10 ʛʦʜʠʥ; ʜʦʨʦʛʠʡ ʨʝʤʦʥʪ.  

ʋ ʮʽʡ ʩʪʘʪʪʽ ʥʘʚʝʜʝʥʦ ʧʽʜʨʘʭʫʥʦʢ ʚʠʪʨʘʪ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ, ʜʝ 

ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʻ ʚʘʨʪʽʩʪʴ ʝʣʝʢʪʨʠʢʠ. 

ʄʝʪʦʜʠ ʧʽʜʨʘʭʫʥʢʫ. ɼʦ ʫʚʘʛʠ ʥʝ ʚʟʷʪʦ ʚʩʽ ʦʢʨʝʤʽ ʚʠʧʘʜʢʠ: ɸɯ95, ʛʘʟ ʥʘ ʧʨʦʧʘʥʽ, 

ʙʫʪʘʥʽ, ʜʠʟʝʣʴ ʪʦʱʦ, ʘ ʚʟʷʪʦ ʥʘʡʧʦʰʠʨʝʥʽʰʠʡ - ɸɯ92. ʎʽʥʠ ʥʘ ʣʶʪʠʡ 2022 ʨʽʢ. 

ʇʦʨʽʚʥʷʥʥʷ ʚʠʢʦʥʘʥʦ ʥʘ ʤʘʩʦʚʦʤʫ ʨʠʥʢʫ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʘʚʪʦʤʦʙʽʣʷʭ. ʋ ʨʦʟʨʘʭʫʥʦʢ 

ʥʝ ʙʫʣʦ ʚʨʘʭʦʚʘʥʦ ʟʘʛʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʚʘʨʪʦʩʪʽ ʚʦʣʦʜʽʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʤ ʟʘʩʦʙʦʤ, ʪʘʢʽ 

ʷʢ: ʚʠʪʨʘʪʠ ʥʘ ʨʝʤʦʥʪ, ʤʠʪʪʷ, ʰʪʨʘʬʠ, ʧʦʜʘʪʢʠ, ʢʦʤʧʣʝʢʪ ʰʠʥ ʟʠʤʘ/ʣʽʪʦ, ʩʪʦʷʥʢʘ ʪʘ 

ʽʥʰʝ, ʱʦ ʻ ʦʜʥʘʢʦʚʠʤʠ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʷʢ ʜʣʷ ʘʚʪʦ ʟ ʜʚʠʛʫʥʦʤ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʷʥʥʷ 

(ɼɺɿ), ʪʘʢ ʽ ʜʣʷ ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ. ɼʦ ʧʝʨʝʚʘʛ ʜʣʷ ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ ʻ ʪʝ, ʱʦ ʚ ʝʣʝʢʪʨʦʢʘʨʘʭ 

ʚʞʝ ʥʘ ʟʘʚʦʜʽ ʚʩʪʘʥʦʚʣʶʶʪʴ ʚʽʜʝʦʨʝʻʩʪʨʘʪʦʨʠ ʪʘ ʥʘʚʽʛʘʪʦʨʠ,. ɽʢʦʥʦʤʽʷ ʩʪʘʥʦʚʠʪʴ ʫ 

ʩʝʨʝʜʥʴʦʤʫ 6 ʪʠʩʷʯ ʛʨʥ ʥʘ ʚʽʜʝʦʨʝʻʩʪʨʘʪʦʨʠ ʽ 2,6 ʪʠʩʷʯ ʛʨʥ ʥʘ ʥʘʚʽʛʘʪʦʨʠ, ʘʙʦ ʞ 8,6 

ʪʠʩʷʯ ʛʨʥ ʫ ʩʫʤʽ. ɼʣʷ ʚʠʙʦʨʫ ʪʘʨʠʬʫ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚʟʷʪʦ ʥʠʞʥʽʡ ʧʦʨʽʛ, 

ʪʦʙʪʦ ʜʦ 250 ʢɺʪ - 1,44 ʛʨʥ, ʦʩʢʽʣʴʢʠ ʚʘʨʪʽʩʪʴ 1 ʢɺʪ ʧʦʥʘʜ 250 ʢɺʪ ʢʦʰʪʫʻ 1,68 ʛʨʥ. ʑʦ 

ʩʪʦʩʫʻʪʴʩʷ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʟʠʤʢʫ, ʪʘʢʦʞ ʚʨʘʭʦʚʘʥʦ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʧʦ ʂʈ ï 20 % ʜʥʽʚ ʫ 
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ʨʦʮʽ ʻ ʟʠʤʦʚʠʤʠ. ɼʣʷ ʥʘʡʩʫʚʦʨʽʰʦʾ ʟʠʤʦʚʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʠʪʨʘʪʠ ʥʘ ʦʙʽʛʨʽʚ ʩʘʣʦʥʫ ʽ 

ʟʽʛʨʽʚʘʥʥʷ ʙʘʪʘʨʝʾ ʩʢʦʨʦʯʫʶʪʴ ʜʠʩʪʘʥʮʽʶ ʚ 2 ʨʘʟʠ, ʘ ʟʥʘʯʠʪʴ ʽ ʟʙʽʣʴʰʫʶʪʴ ʩʧʦʞʠʚʘʥʥʷ ʚ 

2 ʨʘʟʠ. ɼʣʷ ɼɺɿ ʟʠʤʦʚʘ ʚʠʪʨʘʪʘ ʥʘ 10 % ʙʽʣʴʰʘ ʟʘ ʣʽʪʥʶ.  

ʊʘʙʣʠʮʷ 1 

ʇʦʨʽʚʥʷʥʥʷ ʚʠʪʨʘʪ ʥʘ ʧʝʨʝʩʫʚʘʥʥʷ ʟ ʝʣʝʢʪʨʦʤʦʙʽʣʝʤ ʥʘ ʨʽʢ 

 

 

 

ʉʝʨʝʜʥʽʡ ʧʨʦʾʟʜ, ʨʦʟʨʘʭʦʚʘʥʠʡ ʜʣʷ ʩʝʨʝʜʥʴʦʛʦ ʘʚʪʦ, ʩʪʘʥʦʚʠʪʴ 16000 ʢʤ ʥʘ ʨʽʢ, 

ʧʨʠ ʚʠʪʨʘʪʽ 8 ʣʽʪʨʽʚ ʥʘ 100 ʢʤ ʟʤʽʰʘʥʦʛʦ ʮʠʢʣʫ. ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ ʧʨʠʧʫʱʝʥʥʷ ʥʘ 

ʙʝʥʟʠʥ ʚʠʪʨʘʪʘ ʩʪʘʥʦʚʠʪʴ 44800 ʛʨʥ, ʘ ʧʨʠ ʧʝʨʝʭʦʜʽ ʥʘ ʝʣʝʢʪʨʦʤʦʙʽʣʴ, ʪʦ ʚʠʪʨʘʪʠ 

ʩʢʣʘʜʫʪʴ 4032 ʛʨʥ, ʱʦ ʚ 11 ʨʘʟʽʚ ʥʠʞʯʝ, ʥʽʞ ʚʠʪʨʘʪʠ ʥʘ ʙʝʥʟʠʥ. ɿ ʪʦʛʦ ʨʦʟʨʘʭʫʥʢʫ, ʱʦ 

ʥʦʚʦʾ ʦʨʠʛʽʥʘʣʴʥʦʾ ʙʘʪʘʨʝʾ ʚʘʨʪʽʩʪʶ 5é7 ʪʠʩ. ʜʦʣʘʨʽʚ ʜʣʷ Tesla Model 3 ʚʠʩʪʘʯʘʻ ʥʘ 

500é700 ʪʠʩ. ʢʽʣʦʤʝʪʨʽʚ ʚʨʘʭʦʚʫʻʪʴʩʷ ʤʦʞʣʠʚʘ ʘʤʦʨʪʠʟʘʮʽʷ. ɿʚʠʯʘʡʥʦ, ʤʦʞʥʘ ʦʙʽʡʪʠʩʷ 

ʨʝʤʦʥʪʦʤ ʦʢʨʝʤʠʭ ʦʩʝʨʝʜʢʽʚ ʘʙʦ ʚʟʘʛʘʣʽ ʥʝ ʚʨʘʭʦʚʫʚʘʪʠ ʮʝʡ ʧʘʨʘʤʝʪʨ, ʪʦʤʫ ʱʦ 

ʘʚʪʦʤʦʙʽʣʴ ʤʦʞʥʘ ʧʨʦʜʘʪʠ ʯʝʨʝʟ 5 ʨʦʢʽʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʝʟ ʨʝʤʦʥʪʫ, ʘ ʦʩʴ ʩʝʨʚʽʩʥʝ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʷ ʟ ɼɺɿ ʥʘ ʙʝʥʟʠʥʽ ʥʝ ʚʽʜʢʣʘʜʝʪʴʩʷ ʥʘ ʥʘʡʢʨʘʱʽ ʯʘʩʠ. ʊʘʢʦʞ 

ʧʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʪʦʡ ʬʘʢʪ, ʱʦ ʯʝʨʝʟ 5é10 ʨʦʢʽʚ ʥʘ ʟʤʽʥʫ ʣʽʪʽʡ-ʽʦʥʥʠʤ ʙʘʪʘʨʝʷʤ 

ʧʨʠʡʜʫʪʴ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʽ ʝʣʝʤʝʥʪʠ ʞʠʚʣʝʥʥʷ, ʷʢʽ ʟʙʽʣʴʰʫʚʘʪʠʤʫʪʴ ʪʝʨʤʽʥ ʩʣʫʞʙʠ 

ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ʜʦ ʢʽʥʮʷ ʞʠʪʪʷ ʘʚʪʦʤʦʙʽʣʷ ʽ ʙʽʣʴʰʝ. ɭ ʜʝʰʝʚʽ ʙʘʪʘʨʝʾ, ʥʘʧʨʠʢʣʘʜ 

ʚʘʨʪʽʩʪʴ ʙʘʪʘʨʝʾ ʥʘ Nissan Leaf - 4 ʪʠʩ. ʜʦʣʘʨʽʚ. ɼʣʷ ʂʠʪʘʡʩʴʢʠʭ ʝʣʝʢʪʨʦʢʘʨʽʚ - 

ʙʘʪʴʢʽʚʱʠʥʽ ʣʽʪʽʶ, ʚʘʨʪʽʩʪʴ ʙʘʪʘʨʝʾ ʚʽʜ ʢʦʤʧʘʥʽʾ CATL ʙʫʜʝ ʜʝʰʝʚʰʦʶ ʟʘ ʧʝʨʝʨʘʭʦʚʘʥʽ 

ʚʠʱʝ. ɿʚʽʩʥʦ, ʩʧʨʘʚʝʜʣʠʚʠʤ ʙʫʜʝ ʧʽʜʨʘʭʫʚʘʪʠ ʜʣʷ ʙʝʥʟʠʥʦʚʦʛʦ ʜʚʠʛʫʥʘ ʽ ʡʦʛʦ 

ʘʤʦʨʪʠʟʘʮʽʶ ʪʝʞ, ʪʦʤʫ ʱʦ ʥʝ ʚʩʽ ʘʚʪʦ ʭʦʜʷʪʴ ʧʦʥʘʜ 500 ʪʠʩ. ʢʽʣʦʤʝʪʨʽʚ ʽ ʧʦʪʨʝʙʫʶʪʴ 

ʢʘʧʽʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʫ ɼɺɿ ʽʟ ʟʘʤʽʥʦʶ ʢʣʘʧʘʥʽʚ, ʮʠʣʽʥʜʨʽʚ, ʛʦʣʽʚʢʠ ʽ ʪ.ʜ. ɼʣʷ 

ʝʣʝʢʪʨʠʯʥʠʭ ʥʽʷʢʠʭ ʨʝʤʦʥʪʽʚ ʥʝ ʧʦʪʨʽʙʥʦ, ʭʽʙʘ ʱʦ "ʯʠʩʪʢʘ ʱʽʪʦʯʦʢ". ʇʨʠʧʫʩʢʘʶʯʠ, ʱʦ 

ʘʚʪʦʚʣʘʩʥʠʢ ʙʫʜʝ ʤʽʥʷʪʠ ʤʦʪʦʨʥʝ ʤʘʩʣʦ ʢʦʞʥʽ 8000 ʢʤ, ʧʦʚʽʪʨʷʥʠʡ ʬʽʣʴʪʨ ʜʚʽʯʽ ʥʘ ʨʽʢ, 

ʘ ʤʘʩʣʦ ʚ ɸʂʇʇ ʢʦʞʥʽ 40000 ʢʤ.  

ɺʠʩʥʦʚʢʠ: ʚʠʪʨʘʪʠ ʥʘ ʝʣʝʢʪʨʦʢʘʨ ʟʘ 5 ʨʦʢʽʚ ʩʪʘʥʦʚʠʪʠʤʫʪʴ ʥʘ 1773 ʛʨʥ ʙʽʣʴʰʝ, 

ʥʽʞ ʥʘ ʙʝʥʟʠʥʦʚʝ ʘʚʪʦ, ʘʣʝ ʜʣʷ ʥʘʡʞʦʨʩʪʢʽʰʦʾ ʦʮʽʥʢʠ, ʚʟʷʪʦ ʜʦ ʫʚʘʛʠ ʧʦʚʥʫ ʟʘʤʽʥʫ 

ʘʢʫʤʫʣʷʪʦʨʥʦʾ ʙʘʪʘʨʝʾ ʟ ʟʘʚʦʜʫ - 28 087 ʛʨʥ ʟʘ 5 ʨʦʢʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ ʤʠ ʤʘʻʤʦ ʮʠʬʨʠ, 

ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʧʨʦ ʪʝ, ʱʦ ʟ ʨʦʢʘʤʠ ʫʪʨʠʤʘʥʥʷ ʘʚʪʦ ʟ ɼɺɿ ʩʪʘʻ 

ʪʨʦʭʠ ʜʝʰʝʚʰʠʤ ʟʘ ʝʣʝʢʪʨʦʢʘʨ. ʇʨʠ ʮʴʦʤʫ ʟʨʦʩʪʘʶʯʘ ʢʦʥʢʫʨʝʥʮʽʷ ʚʠʨʦʙʥʠʢʽʚ 

ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ ʧʨʠʟʚʝʜʝ ʜʦ ʧʘʜʽʥʥʷ ʡʦʛʦ ʮʽʥ, ʘ ʚʽʜʧʦʚʽʜʥʦ ʟʨʦʙʠʪʴ ʝʣʝʢʪʨʦʤʦʙʽʣʽ 

ʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʰʠʨʰʦʛʦ ʧʨʦʰʘʨʢʫ ʩʧʦʞʠʚʘʯʽʚ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ 

1. ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʩʭʝʤʳ ʘʚʪʦʤʦʙʠʣʝʡ ʩ ʛʠʙʨʠʜʥʳʤʠ ʩʠʣʦʚʳʤʠ ʫʩʪʘʥʦʚʢʘʤʠ: 

ʫʯʝʙ. ʧʦʩʦʙʠʝ / ʉ.ɺ. ɹʘʭʤʫʪʦʚ, ɸ.ʃ. ʂʘʨʫʥʠʥ, ɸ.ɺ. ʂʨʫʪʘʰʦʚ [ʠ ʜʨ.]. ʄ.: ʄɻʊʋ 

çʄɸʄʀè, 2007. 71 ʩ. 

2. ʌʝʜʦʪʦʚʘ ʖ. ɻʠʙʨʠʜʥʳʝ ʘʚʪʦʤʦʙʠʣʠ: ʥʘʩʪʦʷʱʝʝ ʠ ʙʫʜʫʱʝʝ // ɸʡʤʧʨʝʩʩ. 2005. 

ˉ9 (49). ʉ. 23ï27. 

3. Kazuaki Shingo, Kaoru Kubo, Toshiaki Katsu, and Yuji Hata. Development of 

Electric Motors for the TOYOTA Hybrid Vehicle ñPRIUSò. Toyota Motor Corporation. 

14.Kim D-H, 4.Kim J-M, Hwang S-H, and Kim H-S. Optimal brake torque distribution for a 

four-wheeldrive hybrid electric vehicle stability enhancement // Proc. Instn Mech Engrs, Part 

D: J. Automobile Engineering, 2007, 221, pp. 1357ï1366. 

5. Masrur M.A., Garg V.K. Hybrid Electric and Hydraulic Technology Applications in 

Off-Road Vehicles // Encyclopedia of Sustainability Science and Technology. Springer, New 

York, 2012. 

15 ʢɺʪ = 25,2 ɺʠʪʨʘʪʘ 100 ʢʤ 8 ʣ =280 ʛʨʥ 

4032 16000 ʢʤ ʟʘ ʨʽʢ 44800 



ʉʝʢʮʽʷ 3 ï ɸʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ 

ʄʘʪʝʨʽʘʣʠ X ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çʄʦʣʦʜʴ: ʥʘʫʢʘ ʪʘ ʽʥʥʦʚʘʮʽʾè 

99 

ʋɼʂ 621 

 

ʆʥʠʱʝʥʢʦ ɼ.ʉ., ʩʪ. ʛʨ. ɸʊ-21ʤʧ, 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʂʦʣʝʩʥʽʢʦʚʘ ʊ.ʄ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ 

ʨʝʤʦʥʪʫ ʤʘʰʠʥ 

(ɼɺʅɿ ʇʨʠʜʥʽʧʨʦʚʩʴʢʘ ʜʝʨʞʘʚʥʘ ʘʢʘʜʝʤʽʷ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʘʨʭʽʪʝʢʪʫʨʠ, ʤ. ɼʥʽʧʨʦ, 

ʋʢʨʘʾʥʘ) 

 

ɼʆʉʃɯɼɾɽʅʅʗ ɺʇʃʀɺʋ ʄɽʍɸʅɯɿʄʋ ɿʄɯʅʀ ʉʊʋʇɽʅʗ ʉʊʀʉʂʋ ʅɸ 

ʐɺʀɼʂɯʉʊʔ ʐɺʀɼʂɯʉʊʔ ɿʅʀɾɽʅʅʗ ʉʊʋʇɽʅʗ ʉʊʀʉʂʋ ɺ ɿɸʃɽɾʅʆʉʊɯ 

ɺɯɼ ʈɽɾʀʄʋ ʈʆɹʆʊʀ ɼɺʀɻʋʅɸ 

 

ʇʠʪʘʥʥʷʤ ʜʚʠʛʫʥʽʚ ʟʽ ʟʤʽʥʥʠʤ ʩʪʫʧʝʥʝʤ ʩʪʠʩʢʫ ʟʘʡʤʘʶʪʴʩʷ ʙʘʛʘʪʦ ʥʘʫʢʦʚʮʽʚ ʪʘ 

ʘʢʘʜʝʤʽʯʥʠʭ ʫʩʪʘʥʦʚ. ɿ ʤʝʪʦʶ ʝʢʦʥʦʤʽʾ ʧʘʣʠʚʘ ʧʦʪʨʽʙʥʦ ʨʦʟʨʦʙʠʪʠ ʜʚʠʛʫʥ ʟʽ ʟʤʽʥʥʦʶ 

ʚʝʣʠʯʠʥʦʶ ʨʦʙʦʯʦʛʦ ʦʙôʻʤʫ. 

ʂʽʣʴʢʽʩʪʴ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʨʝʛʫʣʶʚʘʪʠ ʩʪʫʧʽʥʴ 

ʩʪʠʩʢʫ ʜʚʠʛʫʥʘ ʜʫʞʝ ʚʝʣʠʢʘ. ʋ ʚʽʜʦʤʠʭ ʜʚʠʛʫʥʘʭ [1, 2] ʤʘʢʩʠʤʘʣʴʥʠʡ ʩʪʫʧʽʥʴ ʩʪʠʩʢʫ ʥʘ 

ʤʘʣʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ ʥʝ ʧʝʨʝʚʠʱʫʻ 12...14 ʯʝʨʝʟ ʟʥʠʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʢ.ʢ.ʜ ʚʥʘʩʣʽʜʦʢ 

ʟʥʘʯʥʠʭ ʚʪʨʘʪ ʥʘ ʪʝʨʪʷ. ʎʝ ʦʙʤʝʞʫʻ ʤʦʞʣʠʚʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʧʘʣʠʚʥʦʾ 

ʝʢʦʥʦʤʽʯʥʦʩʪʽ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʩʪʫʧʝʥʷ ʩʪʠʩʢʫ ʧʦʥʘʜ 14. ʆʜʥʠʤ ʟ ʤʦʞʣʠʚʠʭ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʚʘʨʽʘʥʪʽʚ ʜʚʠʛʫʥʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʨʝʘʣʽʟʘʮʽʶ ʟʤʽʥʥʦʛʦ ʩʪʫʧʝʥʷ ʩʪʠʩʢʫ 

ʧʦʥʘʜ 14, ʻ ʙʝʟʰʘʪʫʥʥʠʡ ɼɺɿ (ʨʠʩ. 1.), ʫ ʷʢʦʤʫ ʟʘʤʽʩʪʴ ʟʚʠʯʘʡʥʦʛʦ ʢʨʠʚʦʰʠʧʥʦ-

ʰʘʪʫʥʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʢʨʠʚʦʰʠʧʥʦ-ʢʫʣʽʩʥʠʡ ʤʝʭʘʥʽʟʤ. 

  
ʘ)                                         ʙ) 

ʈʠʩʫʥʦʢ 1 ï ɹʝʟʰʘʪʫʥʥʠʡ ʜʚʠʛʫʥ:  

ʘ) ʟ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʮʠʣʽʥʜʨʽʚ ʚ ʢʚʘʜʨʘʪ ʙ) 3d-ʤʦʜʝʣʴ 

                      

ɺʠʢʦʥʘʥʽ ʪʝʦʨʝʪʠʯʥʽ ʡ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʝʟʰʘʪʫʥʥʦʛʦ ɼɺɿ ʽʟ 

ʢʨʠʚʦʰʠʧʥʦ-ʢʫʣʽʩʥʠʤ ʤʝʭʘʥʽʟʤʦʤ [3, 4] ʜʦʟʚʦʣʷʶʪʴ ʧʨʠʧʫʩʪʠʪʠ ʧʨʦ ʜʦʮʽʣʴʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʪʘʢʦʤʫ ʜʚʠʛʫʥʽ ʟʤʽʥʥʦʛʦ ʩʪʫʧʝʥʷ ʩʪʠʩʢʫ. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʜʚʠʛʫʥʘ ʽʟ ʟʤʽʥʥʠʤ ʩʪʫʧʝʥʝʤ ʩʪʠʩʢʫ Ů ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ 

ʫʪʦʯʥʝʥʘ ʤʝʪʦʜʠʢʘ ʪʝʧʣʦʚʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʟ ʨʦʟʨʘʭʫʥʢʦʤ ʽʥʜʠʢʘʪʦʨʥʦʾ ʜʽʘʛʨʘʤʠ ʪʘ 

ʨʦʟʨʦʙʣʝʥʘ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʤʝʭʘʥʠʟʤʫ ʟʤʽʥʠ ʩʪʫʧʝʥʷ ʩʪʠʩʢʫ [5]. ʈʦʟʨʘʭʫʥʢʠ 

ʧʨʦʚʦʜʠʣʠʩʷ ʩʪʦʩʦʚʥʦ ʧʘʨʘʤʝʪʨʽʚ ʩʝʨʽʡʥʦʛʦ ʜʚʠʛʫʥʘ ʄʝʄɿ-245 ʫ ʩʝʨʝʜʦʚʠʱʽ Mathcad. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʨʷʜ ʟʘʣʝʞʥʦʩʪʝʡ. ʅʘ ʨʠʩ. 

2. ʧʦʢʘʟʘʥʘ ʟʘʣʝʞʥʽʩʪʴ ʰʚʠʜʢʦʩʪʽ ʟʤʽʥʠ ʚʠʩʦʪʠ ʢʘʤʝʨʠ ʟʛʦʨʷʥʥʷ H ʚʽʜ ʢʫʪʘ ʧʦʚʦʨʦʪʫ 

ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʘ ʜʣʷ ʜʚʦʭ ʨʦʟʛʣʷʥʫʪʠʭ ʚ ʯʘʩʪʠʥʽ 1 ʚʠʧʘʜʢʽʚ. ɺʠʜʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʘ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʨʫʭʫ ʧʨʠʧʘʜʘʻ ʥʘ ʪʘʢʪʠ ʩʪʠʩʢʫ ʪʘ ʨʦʟʰʠʨʝʥʥʷ ʟʘʚʜʷʢʠ ʜʽʶʯʠʤ ʩʠʣʘʤ 

ʪʠʩʢʫ ʛʘʟʽʚ ʪʘ ʽʥʝʨʮʽʾ. 
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ʈʠʩʫʥʦʢ 2 -  ɿʘʣʝʞʥʽʩʪʴ ʟʤʽʥʠ ʚʠʩʦʪʠ               ʈʠʩʫʥʦʢ 3 -  ɿʤʽʥʘ ʩʪʫʧʝʥʷ ʩʪʠʩʢʫ Ů 

ʢʘʤʝʨʠ ʟʛʦʨʷʥʥʷ ʅ ʚʽʜ ʢʫʪʘ ʧʦʚʦʨʦʪʫ                     ʧʦ ʮʠʢʣʘʭ N (n = 3500 ʭʚ-1) 

ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʘ ű: n = 3500 ʭʚ-1; Ůmax = 18,4 

ɿʤʽʥʘ ʩʪʫʧʝʥʷ ʩʪʠʩʢʫ ʚʽʜ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦʾ ʚʝʣʠʯʠʥʠ ʜʦ ʤʽʥʽʤʘʣʴʥʦʾ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ 17,5 ʮʠʢʣʽʚ (ʨʠʩ. 3) ʫ ʚʠʧʘʜʢʫ 2 ʽ ʜʦ 34 ʫ ʚʠʧʘʜʢʫ 3. 

 

ɺʠʩʥʦʚʦʢ 

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʢʦʥʩʪʨʫʢʮʽʾ ʤʝʭʘʥʽʟʤʫ ʟʤʽʥʠ ʩʪʫʧʝʥʷ ʩʪʠʩʢʫ ʥʘ 

ʰʚʠʜʢʽʩʪʴ ʟʥʠʞʝʥʥʷ Ů ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ʽ ʧʘʨʘʤʝʪʨʽʚ ʄɿʉʉ 

ʧʦʢʘʟʘʣʠ: 

1. ʅʘ ʙʘʟʽ ʙʝʟʰʘʪʫʥʥʦʛʦ ʜʚʠʛʫʥʘ ʟ ʢʨʠʚʦʰʠʧʥʦ-ʢʫʣʽʩʥʠʤ ʤʝʭʘʥʽʟʤʦʤ ʤʦʞʣʠʚʦ 

ʩʪʚʦʨʝʥʥʷ ʜʚʠʛʫʥʘ ʟ Ů = var ʟ ʜʦʩʪʘʪʥʴʦʶ ʰʚʠʜʢʦʜʽʻʶ ʄɿʉʉ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʜʝʪʦʥʘʮʽʾ. 

2. ɿʤʝʥʰʝʥʥʷ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʘ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʫʻ ʰʚʠʜʢʦʜʽʶ 

ʤʝʭʘʥʽʟʤʫ. 

3. ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʟʤʽʥʠ ʩʪʫʧʝʥʷ ʩʪʠʩʢʫ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 0,29 ʜʦ 0,5 

ʮʠʢʣ-1 ʥʘ ʨʝʞʠʤʽ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ ʽ ʤʦʞʝ ʧʽʜʚʠʱʫʚʘʪʠʩʷ ʜʦ 7 ʨʘʟʽʚ ʧʦ 

ʟʦʚʥʽʰʥʽʡ ʰʚʠʜʢʽʩʥʽʡ ʭʘʨʘʢʪʝʨʠʩʪʠʮʽ ʜʚʠʛʫʥʘ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ 

1. Variable Kompression // Auto, Mot. und Sport, DE. - 2000. - ˉ 6. - ʉ. 12. 

2. ʅ.ʀ. ʄʠʱʝʥʢʦ ʅʝʪʨʘʜʠʮʠʦʥʥʳʝ ʤʘʣʦʨʘʟʤʝʨʥʳʝ ʜʚʠʛʘʪʝʣʠ ʚʥʫʪʨʝʥʥʝʛʦ 

ʩʛʦʨʘʥʠʷ. ɺ 2 ʪʦʤʘʭ. ʊʝʦʨʠʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʠʩʧʳʪʘʥʠʝ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ 

ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ. - ɼʦʥʝʮʢ : ʃʝʙʝʜʴ, 1998. - ʊ. 1. 

3.  ʄʽʱʝʥʢʦ ʄ.ɯ., ʅʦʚʦʢʨʝʱʴʦʥʦʚ ɺ.ʉ., ʍʽʤʯʝʥʢʦ ɸ.ɺ. ɹʝʟʰʘʪʫʥʥʠʡ ʜʚʠʛʫʥ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʷʥʥʷ [ʇʘʪʝʥʪ] : 97062776 : F02B 75/32. - ʋʢʨʘʾʥʘ, 11. 06. 1996. ʛ.. 

4. ʅ.ʀ. ʄʠʱʝʥʢʦ ɺ.ʉ. ʅʦʚʦʢʨʝʱʝʥʦʚ, ɸ.ɺ. ʍʠʤʯʝʥʢʦ ʀʩʩʣʝʜʦʚʘʥʠʝ ʠ 

ʨʘʟʨʘʙʦʪʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʙʝʩʰʘʪʫʥʥʦʛʦ ʙʝʥʟʠʥʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ ʩ 

ʧʝʨʝʤʝʥʥʦʡ ʩʪʝʧʝʥʴʶ ʩʞʘʪʠʷ. [ʆʪʯʝʪ] : ʆʪʯʝʪ ʦ ʅʀʈ / ɸʚʪʦʤʦʙʠʣʠ ʠ ʜʚʠʛʘʪʝʣʠ ; 

ɼʦʥʝʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ. ɸʚʪʦʤʦʙʠʣʴʥʦ-ʜʦʨʦʞʥʳʡ 

ʠʥʩʪʠʪʫʪ.. - ɻʦʨʣʦʚʢʘ : [ʙ.ʥ.], 1999. - ˉ ʛ/ʨ 0197U009344. 

5. ʄʽʱʝʥʢʦ ʄ.ɯ., ʍʽʤʯʝʥʢʦ ɸ.ɺ., ʂʦʣʝʩʥʽʢʦʚʘ ʊ.ʄ., ʐʣʷʭʦʚ ɺ.ʉ. ʈʦʟʨʘʭʫʥʦʢ 

ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʭʘʥʽʟʤʫ ʟʤʽʥʠ ʩʪʫʧʝʥʷ ʩʪʠʩʢʫ ʜʣʷ ʙʝʥʟʠʥʦʚʦʛʦ ʜʚʠʛʫʥʘ. ʏʘʩʪʠʥʘ 1. 

ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ // ɺiʩʪi ɸʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʴʦʛʦ ʽʥʩʪʠʪʫʪʫ: ʅʘʫʢʦʚʦ-

ʚʠʨʦʙʥʠʯʠʡ ʟʙʽʨʥʠʢ. - ɻʦʨʣʽʚʢʘ: ɸɼɯ ɼʦʥʅʊʋ, 2008. - ˉ 1(6). 

 

 

 

 

 



ʉʝʢʮʽʷ 3 ï ɸʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ 

ʄʘʪʝʨʽʘʣʠ X ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çʄʦʣʦʜʴ: ʥʘʫʢʘ ʪʘ ʽʥʥʦʚʘʮʽʾè 

101 

ʋɼʂ 629.113 

 

ʇʘʥʢʦʚ ɸ.ʆ. ʩʪʫʜʝʥʪ ʛʨ. ʄʐʪ-ɯɯɯ-1 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʈʘʟʙʦʡʥʽʢʦʚ ʆ.ʆ., ʢ.ʪ.ʥ., ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʘʚʪʦʤʦʙʽʣʽʚ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ) 

 

ɸʅɸʃɯɿ ʂʆʅʉʊʈʋʂʎɯʁ ʇɯɼɺɯʉʆʂ ʉʋʏɸʉʅʀʍ ɸɺʊʆʄʆɹɯʃɯɺ 

 

ʇʽʜʚʽʩʢʘ ʘʚʪʦʤʦʙʽʣʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʷʢ ʥʘ ʢʦʤʬʦʨʪʘʙʝʣʴʥʽʩʪʴ ʨʫʭʫ, ʪʘʢ ʽ ʥʘ 

ʡʦʛʦ ʙʝʟʧʝʢʫ. ʊʦʤʫ ʥʘʫʢʦʚʮʽ ʽ ʢʦʥʩʪʨʫʢʪʦʨʠ ʜʦʩʽ ʨʦʟʨʦʙʣʷʶʪʴ ʥʦʚʽ ʢʦʥʩʪʨʫʢʮʽʾ ʧʽʜʚʽʩʦʢ 

ʽ ʚʜʦʩʢʦʥʘʣʶʶʪʴ ʚʞʝ ʽʩʥʫʶʯʽ.  

ʇʽʜʚʽʩʢʘ ʘʚʪʦʤʦʙʽʣʷ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʜʠʥʘʤʽʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʧʽʜ ʯʘʩ 

ʧʝʨʝʜʘʯʽ ʩʠʣ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʢʦʥʪʘʢʪʽ ʰʠʥʠ ʟ ʦʧʦʨʥʦʶ ʧʦʚʝʨʭʥʝʶ [1]. ʋ ʟʘʛʘʣʴʥʦʤʫ 

ʚʠʧʘʜʢʫ, ʧʽʜʚʽʩʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʨʫʞʥʦʛʦ, ʥʘʧʨʷʤʥʦʛʦ ʪʘ ʛʘʩʠʣʴʥʦʛʦ ʧʨʠʩʪʨʦʾʚ, ʘ ʪʘʢʦʞ 

ʩʪʘʙʽʣʽʟʘʪʦʨʘ ʧʦʧʝʨʝʯʥʦʾ ʩʪʽʡʢʦʩʪʽ. ɺ 50-ʭ ʨʦʢʘʭ ʤʠʥʫʣʦʛʦ ʩʪʦʨʽʯʯʷ ʚ ʧʽʜʚʽʩʢʫ 

ʘʚʪʦʤʦʙʽʣʷ ʧʦʯʘʣʠ ʽʥʪʝʛʨʫʚʘʪʠʩʴ ʝʣʝʢʪʨʦʥʥʽ ʩʠʩʪʝʤʠ. ɸʥʘʣʽʟʫ ʢʦʥʩʪʨʫʢʮʽʡ ʧʽʜʚʽʩʢʠ 

ʘʚʪʦʤʦʙʽʣʷ ʪʘ ʾʾ ʤʝʭʘʪʨʦʥʥʠʤ ʩʠʩʪʝʤʘʤ ʧʨʠʩʚʷʯʝʥʽ ʨʦʙʦʪʠ [1-4]. 

ʅʘʧʨʷʤʥʠʡ ʧʨʠʩʪʨʽʡ ʧʽʜʚʽʩʢʠ ʚʠʟʥʘʯʘʻ ʪʨʘʻʢʪʦʨʽʶ ʧʝʨʝʤʽʱʝʥʥʷ ʢʦʣʽʩ ʘʚʪʦʤʦʙʽʣʷ 

ʚʽʜʥʦʩʥʦ ʡʦʛʦ ʥʝʩʫʯʦʾ ʩʠʩʪʝʤʠ ʪʘ ʧʝʨʝʜʘʻ ʚʩʽ ʩʠʣʠ ʽ ʤʦʤʝʥʪʠ, ʱʦ ʜʽʶʪʴ ʤʽʞ ʥʠʤʠ [5]. 

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. ʉʪʘʙʽʣʽʟʫʶʯʠʡ ʧʨʠʩʪʨʽʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʢʦʥʩʪʨʫʢʮʽʾ ʧʽʜʚʽʩʢʠ ʜʣʷ 

ʟʥʠʞʝʥʥʷ ʢʫʪʦʚʠʭ ʢʦʣʠʚʘʥʴ ʢʫʟʦʚʘ ʽ ʟʤʝʥʰʝʥʥʷ ʙʽʯʥʦʛʦ ʢʨʝʥʫ [6]. 

ʅʘ ʩʴʦʛʦʜʥʽ ʽʩʥʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʧʽʜʚʽʩʦʢ ʘʚʪʦʤʦʙʽʣʷ. ɰʭ ʢʣʘʩʠʬʽʢʫʶʪʴ 

ʟʘ ʪʠʧʦʤ ʥʘʧʨʷʤʥʦʛʦ ʧʨʠʩʪʨʦʶ (ʄʘʢʬʝʨʩʦʥ, ʜʚʦʚʘʞʽʣʴʥʘ, ʙʘʛʘʪʦʚʘʞʽʣʴʥʘ, ʥʘ ʢʦʩʠʭ 

ʚʘʞʝʣʷʭ, ɼʝ ɼʽʦʥ ʪʦʱʦ), ʧʨʫʞʥʦʛʦ ʧʨʠʩʪʨʦʶ (ʧʥʝʚʤʘʪʠʯʥʽ, ʪʦʨʩʽʦʥʥʽ, ʧʨʫʞʠʥʥʽ ʪʦʱʦ), 

ʘ ʪʘʢʦʞ ʟʘ ʩʧʦʩʦʙʦʤ ʢʝʨʫʚʘʥʥʷ ʾʭ ʧʘʨʘʤʝʪʨʘʤʠ ʪʘ ʚʝʨʪʠʢʘʣʴʥʠʤ ʧʝʨʝʤʽʱʝʥʥʷ ʢʦʣʝʩʘ 

ʘʚʪʦʤʦʙʽʣʷ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʡʦʛʦ ʥʝʩʫʯʦʾ ʩʠʩʪʝʤʠ (ʧʘʩʠʚʥʽ, ʘʜʘʧʪʠʚʥʽ, ʘʢʪʠʚʥʽ ʪʦʱʦ). 

ʅʘ ʩʫʯʘʩʥʠʭ ʧʝʨʝʜʥʴʦʧʨʠʚʽʜʥʠʭ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʷʭ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʥʘʧʨʷʤʥʽ 

ʧʨʠʩʪʨʦʾ ʧʽʜʚʽʩʦʢ ʪʠʧʫ ʄʘʢʬʝʨʩʦʥ, ʧʨʠ ʮʴʦʤʫ ʥʘ ʘʚʪʦʤʦʙʽʣʷʭ ʢʣʘʩʠʯʥʦʾ ʢʦʤʧʦʥʦʚʢʠ 

ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʽ (ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ 53 % ʘʚʪʦʤʦʙʽʣʽʚ ʢʣʘʩʠʯʥʦʾ ʢʦʤʧʦʥʦʚʢʠ) 

ʜʚʦʚʘʞʽʣʴʥʽ ʧʽʜʚʽʩʢʠ [2, 7]. 
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ʋɼʂ 621.43; 656.13; 681.518 

 

ʉʘʢʥʦ ʆ.ʈ. ʩʪʫʜʝʥʪʢʘ ʛʨ. 274-22-1 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʉʘʢʥʦ ʆ.ʇ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

(ʅʊʋ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʄʆʅɯʊʆʈʀʅɻ ɻʃʆɹɸʃʔʅʆɻʆ ʈʀʅʂʋ ɽʃɽʂʊʈʆʄʆɹɯʃɯɺ 

 

ʇʨʦʜʘʞʽ ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ ʫ ʩʚʽʪʽ ʜʦʩʷʛʣʠ ʨʝʢʦʨʜʥʠʭ 3 ʤʽʣʴʡʦʥʽʚ ʟʘ 2020 ʨ., ʱʦ ʥʘ 

40% ʙʽʣʴʰʝ, ʥʽʞ ʫ 2019 ʨʦʮʽ. ʊʘʢʝ ʩʠʣʴʥʝ ʟʨʦʩʪʘʥʥʷ ʙʫʣʦ ʨʽʟʢʠʤ ʢʦʥʪʨʘʩʪʦʤ ʽʟ 

ʟʘʛʘʣʴʥʦʶ ʤʣʷʚʽʩʪʶ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʨʠʥʢʫ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ: ʟʘʛʘʣʴʥʠʡ ʧʨʦʜʘʞ 

ʘʚʪʦʤʦʙʽʣʽʚ ʟʥʠʟʠʚʩʷ ʥʘ 16% ʯʝʨʝʟ ʢʨʠʟʫ Covid-19. ʇʽʩʣʷ ʜʝʩʷʪʠʣʽʪʪʷ ʰʚʠʜʢʦʛʦ 

ʟʨʦʩʪʘʥʥʷ ʟʘʨʘʟ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʧʦʥʘʜ 10 ʤʽʣʴʡʦʥʽʚ ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ, ʱʦ ʩʪʘʥʦʚʠʪʴ ~1% 

ʩʚʽʪʦʚʦʛʦ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʧʘʨʢʫ. ʋ 2030 ʨʦʮʽ ʟʘ ʩʮʝʥʘʨʽʻʤ ʯʠʩʪʠʭ ʥʫʣʴʦʚʠʭ ʚʠʢʠʜʽʚ ʜʦ 

2050 ʨʦʢʫ ʧʝʨʝʜʙʘʯʝʥʦ 300 ʤʽʣʴʡʦʥʽʚ ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ ʥʘ ʜʦʨʦʛʘʭ, ʽ ʥʘ ʥʠʭ ʧʨʠʧʘʜʘʻ 

ʧʦʥʘʜ 60% ʧʨʦʜʘʞʽʚ ʥʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʣʠʰʝ 4,6% ʫ 2020 ʨʦʮʽ. ʈʘʥʥʽ 

ʜʘʥʽ ʧʨʦ ʧʨʦʜʘʞʽ 2021 ʨʦʢʫ ʩʚʽʜʯʘʪʴ ʧʨʦ ʰʚʠʜʢʝ ʟʨʦʩʪʘʥʥʷ ʥʘ ʦʩʥʦʚʥʠʭ ʨʠʥʢʘʭ [1-2]. 

ʏʘʩʪʢʘ ʧʨʦʜʘʞʽʚ ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ ʟʛʽʜʥʦ Net Zero, 2010-2030 ʨʦʢʠ ʟʘ ʜʘʥʠʤʠ [2] 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 1. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʏʘʩʪʢʘ ʧʨʦʜʘʞʽʚ ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ ʟʛʽʜʥʦ Net Zero, 2010-2030 ʨʦʢʠ ʟʘ 

ʜʘʥʠʤʠ [2] 

 

ɻʣʦʙʘʣʴʥʽ ʧʨʦʜʘʞʽ ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ ʫ 2021 ʨʦʮʽ ʜʦʩʷʛʣʠ 6,75 ʤʽʣʴʡʦʥʽʚ ʦʜʠʥʠʮʴ, ʱʦ 

ʥʘ 108% ʙʽʣʴʰʝ, ʥʽʞ ʚ 2020 ʨʦʮʽ. ʎʝʡ ʦʙʩʷʛ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʣʝʛʢʦʚʠʡ ʪʨʘʥʩʧʦʨʪ, ʣʝʛʢʽ 

ʚʘʥʪʘʞʽʚʢʠ ʪʘ ʣʝʛʢʽ ʢʦʤʝʨʮʽʡʥʽ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ. ʉʚʽʪʦʚʘ ʯʘʩʪʢʘ EV (electric vehicle) 

ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ (BEV - Battery Electric Vehicle ʽ PHEV - Plug-in Hybrid Electric Vehicle) ʫ 

ʩʚʽʪʦʚʠʭ ʧʨʦʜʘʞʘʭ ʣʝʛʢʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʩʪʘʥʦʚʠʣʘ 8,3 % ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 4,2 % ʚ 2020 ʨʦʮʽ. 

BEV ʩʪʘʥʦʚʠʣʠ 71 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ ʧʨʦʜʘʞʽʚ ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ, PHEV ï 29 %. 

ʉʚʽʪʦʚʠʡ ʨʠʥʦʢ ʘʚʪʦʤʦʙʽʣʽʚ ʧʦʢʨʘʱʠʚʩʷ ʣʠʰʝ ʥʘ 4,7% ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʨʠʟʦʚʠʤ 2020 

ʨʦʢʦʤ. ʗʢ ʽ ʚ 2020 ʨʦʮʽ, ʝʣʝʢʪʨʦʤʦʙʽʣʽ ʟʥʦʚʫ ʙʫʣʠ ʩʪʽʡʢʽ ʜʦ ʟʥʠʞʝʥʥʷ ʧʦʧʠʪʫ ʪʘ 

ʧʨʦʧʦʟʠʮʽʾ ʘʚʪʦʤʦʙʽʣʽʚ. 

ʏʝʨʝʟ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʽ ʘʢʪʠ ʪʘ Covid-19 ʛʣʦʙʘʣʴʥʽ ʧʨʦʜʘʞʽ ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ ʫ 

2019 ʪʘ 2020 ʨʦʢʘʭ ʙʫʣʠ ʥʠʞʯʠʤʠ ʟʘ ʜʦʚʛʦʩʪʨʦʢʦʚʫ ʪʨʘʻʢʪʦʨʽʶ, ʘ ʚ 2021 ʨʦʮʽ ʚʦʥʠ 

ʧʦʚʝʨʥʫʣʠʩʷ ʧʦʚʝʨʥʫʪʠʩʷ ʜʦ ʪʨʝʥʜʫ. 

ʇʦʩʪʽʡʥʝ ʚʠʩʦʢʝ ʟʨʦʩʪʘʥʥʷ ʪʘʢʦʞ ʩʝʨʝʜ ʽʥʰʠʭ ʢʨʘʾʥ: ʇʽʚʜʝʥʥʘ ʂʦʨʝʷ ʟʙʽʣʴʰʠʣʘ 

ʧʨʦʜʘʞʽ ʥʘ 64200 ʦʜʠʥʠʮʴ ʜʦ 114500 EV. ɯʟʨʘʾʣʴ, ɸʚʩʪʨʘʣʽʷ, ɯʥʜʽʷ, ʗʧʦʥʽʷ ʟʙʽʣʴʰʠʣʘ 

ʜʦʜʘʪʢʦʚʽ ʧʨʦʜʘʞʠ ʧʦʥʘʜ 10000 ʦʜʠʥʠʮʴ. ɹʘʛʘʪʦ ʤʝʥʰʠʭ ʨʠʥʢʽʚ ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ, 
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ʥʘʧʨʠʢʣʘʜ. ɹʨʘʟʠʣʽʷ, ʅʦʚʘ ɿʝʣʘʥʜʽʷ, ʉʘʫʜʽʚʩʴʢʘ ɸʨʘʚʽʷ, ʉʽʥʛʘʧʫʨ ʟʙʽʣʴʰʠʣʠ ʧʨʦʜʘʞʽ 

ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ ʙʽʣʴʰ ʥʽʞ ʥʘ 200%. ɹʽʣʴʰʽʩʪʴ ʘʚʪʦʚʠʨʦʙʥʠʢʽʚ ʧʦʤʽʪʥʦ ʨʦʟʰʠʨʠʣʠ ʩʚʦʾ 

ʧʨʦʧʦʟʠʮʽʾ ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ ʟʘ ʤʝʞʘʤʠ ɭʚʨʦʧʠ, ʂʠʪʘʶ ʪʘ ʇʽʚʥʽʯʥʦʾ ɸʤʝʨʠʢʠ. 

ʆʩʢʽʣʴʢʠ ʟʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʧʨʦʜʘʞʽʚ ʣʝʛʢʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʚʽʜʥʦʚʠʚʩʷ ʣʠʰʝ ʥʘ 4,6 % 

ʟ ʢʨʠʟʦʚʦʛʦ 2020 ʨʦʢʫ, ʟʨʦʩʪʘʥʥʷ ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ ʥʘ 108 % ʦʟʥʘʯʘʻ ʧʦʜʚʦʻʥʥʷ ʾʭʥʴʦʾ 

ʯʘʩʪʢʠ ʨʠʥʢʫ (ʨʠʩ. 2). ʇʨʦʪʝ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʨʝʛʽʦʥʘʤʠ ʨʠʥʢʫ ʻ ʟʥʘʯʥʠʤʠ: ʫ ɭʚʨʦʧʽ 

ʯʘʩʪʢʘ ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ ʟʨʦʩʣʘ ʟ 10 % ʜʦ 17 % ʟ ʧʽʢʦʤ ʫ 26% ʫ ʛʨʫʜʥʽ ʥʘ ʧʦʩʪʽʡʥʦ 

ʩʣʘʙʢʦʤʫ ʟʘʛʘʣʴʥʦʤʫ ʨʠʥʢʫ.  

ʋ ʇʽʚʥʽʯʥʽʡ ɸʤʝʨʠʮʽ ʯʘʩʪʢʘ ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ ʩʪʘʥʦʚʠʣʘ 4,4 % (2,3 % ʫ 2020 ʨʦʮʽ), ʫ 

ʂʠʪʘʾ ʾʭ ʯʘʩʪʢʘ ʟʨʦʩʣʘ ʟ 5,5 % ʜʦ 13,3 %. ɼʣʷ ʨʝʰʪʠ 70 ʨʠʥʢʽʚ ʟʘʛʘʣʴʥʘ ʯʘʩʪʢʘ 

ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ ʩʪʘʥʦʚʠʣʘ 1,5 %. 

ʋ ʣʶʪʦʤʫ 2022 ʨʦʢʫ ʢʽʣʴʢʽʩʪʴ ʨʝʻʩʪʨʘʮʽʡ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʽʟ PHEV ʟʨʦʩʣʘ ʥʘ 

99% ʧʦʨʽʚʥʷʥʦ ʟ ʣʶʪʠʤ 2021 ʨʦʢʫ. ɹʫʣʦ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 541000 ʨʝʻʩʪʨʘʮʽʡ, ʱʦ 

ʩʪʘʥʦʚʠʪʴ 9,3% (ʯʘʩʪʢʘ BEV 6,4%) ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʨʠʥʢʫ ʘʚʪʦʤʦʙʽʣʽʚ [4]. 

2022 ʨʽʢ ʤʘʻ ʩʪʘʪʠ ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʚ ʽʩʪʦʨʽʾ ʘʢʫʤʫʣʷʪʦʨʥʠʭ ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ (BEV) ʟ 

ʥʦʚʠʤʠ ʚʠʧʫʩʢʘʤʠ ʟ ʫʩʽʭ ʦʩʥʦʚʥʠʭ ʨʠʥʢʽʚ, ʚʢʣʶʯʘʶʯʠ ʉʐɸ, ʗʧʦʥʽʶ, ʂʦʨʝʶ, ʂʠʪʘʡ ʪʘ 

ɭʚʨʦʧʫ. 

ʋ ʉʐɸ ʤʠ ʧʦʙʘʯʠʤʦ ʚʧʨʦʚʘʜʞʝʥʥʷ BEV, ʷʢ-ʦʪ ʧʽʢʘʧ Rivian R1S, ʽʟ ʟʘʷʚʣʝʥʠʤ 

ʟʘʧʘʩʦʤ ʭʦʜʫ ʚ 316 ʤʠʣʴ (508 ʢʤ) ʽ ʚʘʨʪʽʩʪʶ 70 ʪʠʩ. ʜʦʣʘʨʽʚ. ʊʠʤ ʯʘʩʦʤ Kia EV6 ʟʘ 45 ʪʠʩ. 

ʜʦʣʘʨʽʚ ʉʐɸ ʽʟ ʟʘʷʚʣʝʥʠʤ ʟʘʧʘʩʦʤ ʭʦʜʫ 310 ʤʠʣʴ (495 ʢʤ) ʤʘʻ ʟôʷʚʠʪʠʩʷ ʚ ʩʘʣʦʥʘʭ ʜʦ 

ʢʽʥʮʷ ʚʝʩʥʠ [5]. 

 
ʈʠʩʫʥʦʢ 2 ï ɿʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʧʨʦʜʘʞ ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ ʧʨʦʪʷʛʦʤ 2012-2021 ʨʦʢʽʚ ʟʘ 

ʜʘʥʠʤʠ [3] 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʝʣʝʢʪʨʦʤʦʙʽʣʽ ʟʤʽʥʶʶʪʴ ʪʨʘʥʩʧʦʨʪʥʠʡ ʩʝʢʪʦʨ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ, ʨʽʟʢʦ 

ʩʢʦʨʦʯʫʶʯʠ ʚʠʢʠʜʠ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʪʘ ʚʽʜʢʨʠʚʘʶʯʠ ʰʣʷʭ ʜʣʷ ʟʥʘʯʥʦʛʦ ʧʨʦʛʨʝʩʫ ʚ 

ʢʣʽʤʘʪʽ ʪʘ ʨʦʟʚʠʪʢʫ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʆʯʽʢʫʻʪʴʩʷ ʩʪʨʽʤʢʠʡ ʨʦʟʚʠʪʦʢ ʚ 

ʧʘʩʘʞʠʨʩʴʢʦʤʫ ʥʘʧʨʷʤʽ ʫ ʤʽʩʴʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ 
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vehicles 
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ʉʝʤʝʥʝʮʴ ʄ.ʉ. ʩʪʫʜʝʥʪ ʛʨ. ɸɸʤ-ɯ-1 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʈʘʟʙʦʡʥʽʢʦʚ ʆ.ʆ., ʢ.ʪ.ʥ., ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʘʚʪʦʤʦʙʽʣʽʚ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ) 

 
ɼʆʉʃɯɼɾɽʅʅʗ ɺʇʃʀɺʋ ɺʅʋʊʈɯʐʅʔʆɻʆ ʊʀʉʂʋ ɺ ʐʀʅɯ ɸɺʊʆʄʆɹɯʃʗ 

ʅɸ ʁʆɻʆ ɽʂʉʇʃʋɸʊɸʎɯʁʅɯ ɺʃɸʉʊʀɺʆʉʊɯ 

 
ʉʴʦʛʦʜʥʽ ʜʦ ʩʫʯʘʩʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ ʚʠʩʫʚʘʶʪʴʩʷ ʜʫʞʝ ʞʦʨʩʪʢʽ ʚʠʤʦʛʠ. ɼʦ ʥʠʭ 

ʚʽʜʥʦʩʷʪʴʩʷ ʙʝʟʧʝʢʘ, ʝʢʦʣʦʛʽʯʥʽʩʪʴ, ʢʽʣʴʢʽʩʪʴ ʚʠʪʨʘʪʠ ʧʘʣʴʥʦʛʦ ʪʘ ʽʥ. ʈʫʭ ʘʚʪʦʤʦʙʽʣʷ 
ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʫʤʦʚʘʭ ʡʦʛʦ ʚʟʘʻʤʦʜʽʾ ʟ ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʢʫʜʠ ʚʢʣʶʯʘʶʪʴ 
ʦʧʦʨʥʫ ʧʦʚʝʨʭʥʶ ʜʦʨʦʛʠ (ʚʟʘʻʤʦʜʽʷ ʯʝʨʝʟ ʨʫʰʽʡ) ʪʘ ʧʦʚʽʪʨʷʥʝ ʩʝʨʝʜʦʚʠʱʝ (ʚʟʘʻʤʦʜʽʷ 
ʯʝʨʝʟ ʢʫʟʦʚ). ɺ ʨʝʟʫʣʴʪʘʪʽ ʮʽʻʾ ʚʟʘʻʤʦʜʽʾ ʟʦʚʥʽʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʥʝ ʪʽʣʴʢʠ ʩʪʚʦʨʶʻ ʦʧʽʨ 
ʜʣʷ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʷ, ʘʣʝ ʡ ʚʧʣʠʚʘʻ ʥʘ ʡʦʛʦ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʧʦʢʘʟʥʠʢʠ, ʟʦʢʨʝʤʘ 
ʩʪʽʡʢʽʩʪʴ, ʢʝʨʦʚʘʥʽʩʪʴ, ʧʣʘʚʥʽʩʪʴ ʭʦʜʫ, ʧʘʣʠʚʥʘ ʝʢʦʥʦʤʽʯʥʽʩʪʴ ʪʦʱʦ.  
ʅʘ ʘʚʪʦʤʦʙʽʣʷʭ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʦʣʽʩʥʠʡ ʨʫʰʽʡ ʟ ʧʥʝʚʤʘʪʠʯʥʦʶ 

ʰʠʥʦʶ. ʇʨʠ ʮʴʦʤʫ ʧʥʝʚʤʘʪʠʯʥʘ ʰʠʥʘ ï ʮʝ ʦʩʪʘʥʥʽʡ ʝʣʝʤʝʥʪ ʘʚʪʦʤʦʙʽʣʷ (ʚ ʩʠʩʪʝʤʽ 
çʘʚʪʦʤʦʙʽʣʴˈʟʦʚʥʽʰʥʻ ʩʝʨʝʜʦʚʠʱʝè), ʷʢʠʡ ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʟʘʻʤʦʜʽʻ ʟ 
ʜʦʨʦʛʦʶ, ʘ ʟ ʽʥʰʦʛʦ ï (ʯʝʨʝʟ ʞʦʨʩʪʢʠʡ ʦʙʽʜ, ʜʠʩʢ ʪʘ ʤʘʪʦʯʠʥʫ) ʟ ʩʠʩʪʝʤʦʶ ʨʫʣʴʦʚʦʛʦ 
ʢʝʨʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʷ ʪʘ ʡʦʛʦ ʧʽʜʚʽʩʢʦʶ.  
ʐʠʥʘ ʩʫʯʘʩʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ ï ʦʜʠʥ ʟ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʡʦʛʦ 

ʘʢʪʠʚʥʦʾ ʙʝʟʧʝʢʠ. ɺʽʜ ʾʾ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʘʣʝʞʘʪʴ ʬʘʢʪʠʯʥʦ ʚʩʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 
ʘʚʪʦʤʦʙʽʣʷ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ (ʜʠʥʘʤʽʯʥʽʩʪʴ, 
ʧʨʦʭʽʜʥʽʩʪʴ, ʧʣʘʚʥʽʩʪʴ ʭʦʜʫ, ʢʝʨʦʚʘʥʽʩʪʴ, ʩʪʽʡʢʽʩʪʴ, ʧʘʣʠʚʥʘ ʝʢʦʥʦʤʽʯʥʽʩʪʴ ʪʦʱʦ). 
ʇʝʨʝʚʘʛʦʶ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʢʦʣʝʩʘ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʾ ʰʚʠʜʢʦʩʪʽ ʧʨʠ ʥʝʚʝʣʠʢʽʡ 

ʤʘʪʝʨʽʘʣʦʤʽʩʪʢʦʩʪʽ ʪʘ ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʦʤʫ ʦʧʦʨʽ ʨʫʭʫ ʥʘ ʨʽʟʥʠʭ ʧʦʚʝʨʭʥʷʭ ʜʦʨʦʛʠ, ʧʨʦʪʝ 
ʦʩʥʦʚʥʠʤ ʥʝʜʦʣʽʢʦʤ ʻ ʤʘʣʘ ʧʣʦʱʘ ʢʦʥʪʘʢʪʫ ʟ ʦʧʦʨʥʦʶ ʧʦʚʝʨʭʥʝʶ. ʆʢʨʽʤ ʪʦʛʦ, ʢʦʣʝʩʦ 
ʤʘʻ ʧʦʟʠʪʠʚʥʫ ʚʣʘʩʪʠʚʽʩʪʴ ï ʧʨʫʞʥʽʩʪʴ ʧʨʦʪʝ ʚʦʥʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʥʫʪʨʽʰʥʴʦʛʦ ʪʠʩʢʫ, 
ʱʦ ʥʘʧʨʷʤʫ ʚʧʣʠʚʘʻ ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʧʦʢʘʟʥʠʢʠ ʪʘ ʙʝʟʧʝʢʫ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʷ. ʆʜʥʘ ʟ 
ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʥʝʚʤʘʪʠʯʥʦʾ ʰʠʥʠ ï ʧʨʫʞʥʽʩʪʴ, ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 
ʥʘʜʣʠʰʢʦʚʠʤ ʪʠʩʢʦʤ ʧʦʚʽʪʨʷ. ʇʨʠ ʮʴʦʤʫ, ʰʚʠʜʢʘ ʨʦʟʛʝʨʤʝʪʠʟʘʮʽʷ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ 
ʢʦʣʝʩʘ ʤʦʞʝ ʥʝ ʪʽʣʴʢʠ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʡʦʛʦ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, 
ʘʣʝ ʡ ʜʦ ʘʚʘʨʽʡʥʦʾ ʩʠʪʫʘʮʽʾ. ʊʦʤʫ ʪʠʩʢ ʧʦʚʽʪʨʷ ʚ ʧʥʝʚʤʘʪʠʯʥʽʡ ʰʠʥʽ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ 
ʨʦʣʴ, ʘ ʡʦʛʦ ʦʧʪʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʫʤʦʚ ʪʘ ʨʝʞʠʤʽʚ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʷ, ʷʢʽ 
ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʶʪʴʩʷ [1]. 
ɸʥʘʣʽʟ ʜʦʩʣʽʜʞʝʥʴ ʚʧʣʠʚʫ ʚʥʫʪʨʽʰʥʴʦʛʦ ʪʠʩʢʫ ʚ ʰʠʥʽ ʘʚʪʦʤʦʙʽʣʷ ʥʘ ʡʦʛʦ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʚʽʜʯʠʪʴ, ʱʦ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʧʣʘʚʥʦʩʪʽ ʭʦʜʫ ʨʘʜʽʘʣʴʥʘ 
ʞʦʨʩʪʢʽʩʪʴ ʰʠʥʠ ʧʦʚʠʥʥʘ ʙʫʪʠ ʟʤʝʥʰʝʥʦʶ (ʜʦʩʷʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷʤ ʚʥʫʪʨʽʰʥʴʦʛʦ 
ʪʠʩʢʫ ʚ ʰʠʥʽ), ʘ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʷ ʽ ʡʦʛʦ ʢʝʨʦʚʘʥʦʩʪʽ ʥʝʦʙʭʽʜʥʝ 
ʟʙʽʣʴʰʝʥʥʷ ʙʦʢʦʚʦʾ ʞʦʨʩʪʢʦʩʪʽ ʰʠʥʠ (ʜʦʩʷʛʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷʤ ʚʥʫʪʨʽʰʥʴʦʛʦ ʪʠʩʢʫ ʚ 
ʰʠʥʽ. ɸ ʪʘʢʦʞ ʫ ʚʠʧʘʜʢʫ ʥʝʨʽʚʥʦʾ ʦʧʦʨʥʦʾ ʧʦʚʝʨʭʥʽ (ʙʝʟʜʦʨʽʞʞʷ, ʩʥʽʛʦʚʽ ʟʘʤʝʪʠ) 
ʜʦʮʽʣʴʥʦ ʟʥʠʞʫʚʘʪʠ ʪʠʩʢ ʫ ʰʠʥʘʭ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱʽ ʢʦʥʪʘʢʪʫ ʰʠʥʠ ʪʘ ʢʨʘʱʦʛʦ 
ʪʝʨʪʷ ʟ ʚʘʞʢʦʧʨʦʭʽʜʥʦʶ ʜʽʣʷʥʢʦʶ. ʆʧʪʠʤʘʣʴʥʠʡ (ʟ ʪʦʯʢʠ ʟʦʨʫ ʤʽʥʽʤʘʣʴʥʦʛʦ ʦʧʦʨʫ 
ʢʦʯʝʥʥʶ) ʪʠʩʢ ʚ ʰʠʥʽ ʪʠʤ ʤʝʥʰʝ, ʯʠʤ ʙʽʣʴʰʘ ʜʝʬʦʨʤʦʚʘʥʽʩʪʴ ʜʦʨʦʞʥʴʦʛʦ ʧʦʣʦʪʥʘ. 
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LXXVɯɯɯ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʧʨʦʬʝʩʦʨʩʴʢʦ-ʚʠʢʣʘʜʘʮʴʢʦʛʦ ʩʢʣʘʜʫ ʘʩʧʽʨʘʥʪʽʚ, 

ʩʪʫʜʝʥʪʽʚ ʪʘ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʚʽʜʦʢʨʝʤʣʝʥʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʫʥʽʚʝʨʩʠʪʝʪʫ : 

ʤʘʪʝʨʽʘʣʠ ʥʘʫʢ. ʢʦʥʬ. ʂʠʾʚ : ʅʊʋ, 2022. ʉ. 39. 
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ʋɼʂ 621.43; 656.13; 681.518 

 

ʉʣʦʙʦʜʩʴʢʠʡ ʆ.ʉ., ʩʪʫʜʝʥʪ ʛʨ. ʊʊ-20ʧ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʉʘʢʥʦ ʆ.ʇ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʚʠʢʣʘʜʘʯ ʮʠʢʣʦʚʦʾ ʢʦʤʽʩʽʾ ʘʚʪʦʤʦʙʽʣʽʚ ʽ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

(ɺʽʜʦʢʨʝʤʣʝʥʠʡ ʩʪʨʫʢʪʫʨʥʠʡ ʧʽʜʨʦʟʜʽʣ çɼʥʽʧʨʦʚʩʴʢʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ ʽʥʞʝʥʝʨʽʾ ʪʘ 

ʧʝʜʘʛʦʛʽʢʠè ɼʝʨʞʘʚʥʦʛʦ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ çʋʢʨʘʾʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʭʽʤʽʢʦ-

ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè, ʤ. ʂʘʤôʷʥʩʴʢʝ, ʋʢʨʘʾʥʘ) 

 

ʆʇʊʀʄɯɿɸʎɯʗ ʊʈɸʅʉʇʆʈʊʅʀʍ ɺʀʊʈɸʊ ɿɸ ɼʆʇʆʄʆɻʆʖ ʃɯʅɯʁʅʆɻʆ 

ʇʈʆɻʈɸʄʋɺɸʅʅʗ 

 

ʃʽʥʽʡʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʘʙʦ ʣʽʥʽʡʥʘ ʦʧʪʠʤʽʟʘʮʽʷ ï ʮʝ ʤʘʪʝʤʘʪʠʯʥʠʡ ʤʝʪʦʜ 

ʚʠʟʥʘʯʝʥʥʷ ʩʧʦʩʦʙʫ ʜʦʩʷʛʥʝʥʥʷ ʥʘʡʢʨʘʱʦʛʦ ʨʝʟʫʣʴʪʘʪʫ (ʥʘʧʨʠʢʣʘʜ, ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʧʨʠʙʫʪʢʫ ʘʙʦ ʥʘʡʤʝʥʰʦʾ ʚʘʨʪʦʩʪʽ) ʫ ʜʘʥʽʡ ʤʘʪʝʤʘʪʠʯʥʽʡ ʤʦʜʝʣʽ ʜʣʷ ʜʝʷʢʦʛʦ ʧʝʨʝʣʽʢʫ 

ʚʠʤʦʛ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʫ ʚʠʛʣʷʜʽ ʣʽʥʽʡʥʠʭ ʟʚôʷʟʢʽʚ. ʃʽʥʽʡʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʻ 

ʩʧʝʮʠʬʽʯʥʠʤ ʚʠʧʘʜʢʦʤ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ (ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ) [1-3]. 

ʅʘʧʨʠʢʣʘʜ, ʊʆɺ çʉʪʨʽʪ ʂʦʤʧʘʥʽè ʟʘʤʘʻʪʴʩʷ ʚʘʥʪʘʞʥʠʤʠ ʧʝʨʝʚʝʟʝʥʥʷʤʠ 

ʘʚʪʦʤʦʙʽʣʴʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʚʠʨʦʙʥʠʮʪʚʦʤ ʬʘʨʙ, ʣʘʢʽʚ ʪʘ ʘʥʘʣʦʛʽʯʥʠʭ ʬʘʨʙʫʶʯʠʭ 

ʨʝʯʦʚʠʥ, ʜʨʫʢʘʨʩʴʢʦʾ ʬʘʨʙʠ ʪʘ ʤʘʩʪʠʢʠ, ʦʧʪʦʚʦʶ ʽ ʨʦʟʜʨʽʙʥʦʶ ʪʦʨʛʽʚʣʝʶ ʟʘʧʘʩʥʠʤʠ 

ʯʘʩʪʠʥʘʤʠ ʪʘ ʧʨʠʣʘʜʜʷʤ ʜʣʷ ʘʚʪʦʤʦʙʽʣʽʚ. 

ʊʆɺ çʉʪʨʽʪ ʂʦʤʧʘʥʽè ʨʦʟʪʘʰʦʚʘʥʦ ʚ ʧʨʦʤʠʩʣʦʚʽʡ ʟʦʥʽ ʤ. ɼʥʽʧʨʦ. 

ʂʦʤʧʘʥʽʷ ʩʪʚʦʨʠʣʘ ʨʝʛʽʦʥʘʣʴʥʽ ʦʬʽʩʠ ʤ. ʂʘʤôʷʥʩʴʢʝ ʨʘʟʦʤ ʟʽ ʩʢʣʘʜʩʴʢʠʤʠ 

ʧʨʠʤʽʱʝʥʥʷʤʠ. 

ɭ ʩʽʤ ʜʠʩʪʨʠʙôʶʪʦʨʩʴʢʠʭ ʩʢʣʘʜʽʚ, ʢʫʜʠ ʪʦʚʘʨʠ ʜʦʩʪʘʚʣʷʶʪʴʩʷ ʟʽ ʩʢʣʘʜʽʚ ʢʦʤʧʘʥʽʾ. 

ʂʦʤʧʘʥʽʷ ʚʽʜʧʨʘʚʣʷʻ ʪʦʚʘʨʠ ʯʦʪʠʨʤʘ ʚʣʘʩʥʠʤʠ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʟʘʩʦʙʘʤʠ ʪʘ 

ʢʦʨʠʩʪʫʻʪʴʩʷ ʧʦʩʣʫʛʘʤʠ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. ɺʠʪʨʘʪʠ ʥʘ ʟʙʫʪ ʽ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ 

ʢʦʤʧʘʥʽʾ ʩʪʘʥʦʚʣʷʪʴ 19% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʚʘʨʪʦʩʪʽ. 

ʆʩʢʽʣʴʢʠ ʤʦʜʝʣʴ ʦʧʪʠʤʽʟʘʮʽʾ, ʷʢʘ ʙʫʜʝ ʨʦʟʨʦʙʣʝʥʘ, ʷʢ ʦʯʽʢʫʻʪʴʩʷ, ʙʫʜʝ ʟʘʩʪʦʩʦʚʥʘ 

ʜʦ ʨʽʟʥʠʭ ʚʠʧʘʜʢʽʚ, ʮʝʡ ʨʦʟʜʽʣ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʟʦʙʨʘʞʝʥʥʷ ʤʘʩʰʪʘʙʫ ʧʨʦʙʣʝʤʠ, ʟʘ ʷʢʠʤ 

ʩʣʽʜ ʨʦʟʰʠʨʝʥʠʡ ʦʧʠʩ ʧʨʦʙʣʝʤʠ ʯʝʨʝʟ ʧʨʠʢʣʘʜ, ʥʘʜʘʥʠʡ ʢʦʤʧʘʥʽʻʶ. 

ʇʨʦʙʣʝʤʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʚʠʟʥʘʯʠʪʠ ʦʧʪʠʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʪʦʚʘʨʽʚ, ʷʢʘ 

ʧʦʚʠʥʥʘ ʙʫʪʠ ʜʦʩʪʘʚʣʝʥʘ ʟ ʢʦʞʥʦʛʦ ʩʢʣʘʜʫ ʢʦʤʧʘʥʽʾ ʥʘ ʩʢʣʘʜ ʨʽʟʥʦʛʦ ʜʠʩʪʨʠʙôʶʪʦʨʘ, 

ʱʦʙ ʦʪʨʠʤʘʪʠ ʤʽʥʽʤʘʣʴʥʽ ʪʨʘʥʩʧʦʨʪʥʽ ʚʠʪʨʘʪʠ. 

ʂʦʤʧʘʥʽʷ ʜʦʩʪʘʚʣʷʻ ʪʦʚʘʨʠ ʟʽ ʩʚʦʾʭ ʪʨʴʦʭ ʩʢʣʘʜʽʚ (˞ˑ̊, ˞ˑʕ, ˞ˑ˞) ʫ 

ʅʦʚʦʢʘʜʘʮʴʢʦʤʫ, ʏʝʯʝʣʦʚʩʴʢʦʤʫ ʪʘ ʉʦʙʦʨʥʦʤʫ ʨʘʡʦʥʽʚ (ʤ. ɼʥʽʧʨʦ) ʜʦ ʩʝʤʠ ʩʢʣʘʜʽʚ 

ʜʠʩʪʨʠʙôʶʪʦʨʘ ʚ ɹʘʛʣʝʡʩʴʢʠʡ ʽ ɼʥʝʧʨʦʚʴʢʠʡ ʨʘʡʦʥʠ (ʤ. ʂʘʤôʷʥʩʴʢʝ), ʉʣʦʙʦʞʘʥʩʴʢʝ, 

ʂʽʨʦʚʩʴʢʝ, ʅʦʚʦʤʦʩʢʦʚʩʴʢ, ʇʘʚʣʦʛʨʘʜ, ɿʘʧʦʨʽʞʞʷ, ʥʝ ʚʨʘʭʦʚʫʶʯʠ ʦʧʪʠʤʘʣʴʥʫ 

ʢʽʣʴʢʽʩʪʴ. ʆʪʞʝ, ʷʢʱʦ ʢʦʤʧʘʥʽʷ ʟʘʩʪʦʩʦʚʫʻ ʣʽʥʽʡʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʱʦʙ ʟʥʘʡʪʠ 

ʦʧʪʠʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʪʦʚʘʨʽʚ ʜʣʷ ʜʦʩʪʘʚʢʠ, ʚʦʥʘ ʟʤʦʞʝ ʟʥʘʯʥʦ ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʠʪʨʘʪʠ ʥʘ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʱʦ ʧʨʠʟʚʝʜʝ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʧʨʠʙʫʪʢʦʚʦʩʪʽ. 

ʑʦʙ ʚʠʟʥʘʯʠʪʠ ʦʧʪʠʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʪʦʚʘʨʽʚ, ʷʢʫ ʥʝʦʙʭʽʜʥʦ ʜʦʩʪʘʚʠʪʠ ʟ ʢʦʞʥʦʛʦ 

ʩʢʣʘʜʫ ʢʦʤʧʘʥʽʾ ʥʘ ʩʢʣʘʜ ʨʽʟʥʦʛʦ ʜʠʩʪʨʠʙôʶʪʦʨʘ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʤʽʥʽʤʘʣʴʥʦʾ ʚʘʨʪʦʩʪʽ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʚʽʜ ʜʠʨʝʢʪʦʨʘ ʣʘʥʮʶʛʘ ʧʦʩʪʘʯʘʥʥʷ ʢʦʤʧʘʥʽʾ ʙʫʣʘ ʟʽʙʨʘʥʘ ʪʘʢʘ 

ʽʥʬʦʨʤʘʮʽʷ. 

ɯʣʶʩʪʨʘʮʽʷ ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʝʨʝʞʽ ʩʭʝʤʘʪʠʯʥʦ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 1. 
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ʈʠʩʫʥʦʢ 1 - ɯʣʶʩʪʨʘʮʽʷ ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʝʨʝʞʽ 

ɿʥʘʡʜʝʤʦ ʨʽʰʝʥʥʷ ʚʽʜ Solver (ʨʠʩ. 2). ɺʠʟʥʘʯʝʤʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʢʣʘʜʽʚ ʢʦʤʧʘʥʽʾ 

(ʢʨʘʩʥʠʡ ʢʦʣʽʨ) ʪʘ ʜʠʩʪʨʠʙôʶʪʦʨʽʚ (ʩʠʥʽʡ ʢʦʣʽʨ) ʥʘ ʢʘʨʪʽ ʟʛʽʜʥʦ ʨʝʟʫʣʴʪʘʪʽʚ ʨʽʰʝʥʥʷ 

ʟʘʜʘʯʽ (ʨʠʩ. 3). 

ɺʠʢʦʨʠʩʪʦʚʫʻʤʦ Excel Solver, ʱʦʙ ʟʥʘʡʪʠ ʦʧʪʠʤʘʣʴʥʫ ʚʘʨʪʽʩʪʴ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ. 

ʇʝʨʰʠʡ ʢʨʦʢ - ʦʨʛʘʥʽʟʫʚʘʪʠ ʝʣʝʢʪʨʦʥʥʫ ʪʘʙʣʠʮʶ, ʱʦʙ ʧʨʝʜʩʪʘʚʠʪʠ ʤʦʜʝʣʴ. ʇʽʩʣʷ 

ʪʦʛʦ, ʷʢ ʤʦʜʝʣʴ ʨʝʘʣʽʟʦʚʘʥʘ ʚ ʝʣʝʢʪʨʦʥʥʽʡ ʪʘʙʣʠʮʽ, ʥʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

Solver ʜʣʷ ʧʦʰʫʢʫ ʨʽʰʝʥʥʷ. ʋ Solver ʥʘʤ ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ ʨʦʟʪʘʰʫʚʘʥʥʷ (ʢʦʤʽʨʢʠ) 

ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ, ʟʤʽʥʥʽ ʨʽʰʝʥʥʷ, ʭʘʨʘʢʪʝʨ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ 

(ʤʘʢʩʠʤʽʟʫʚʘʪʠ/ʤʽʥʽʤʽʟʫʚʘʪʠ) ʪʘ ʦʙʤʝʞʝʥʥʷ. 

 

 

 
ʈʠʩʫʥʦʢ 2 ï ʈʽʰʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʾ ʟʘʜʘʯʽ ʚʽʜ 

Solver 

ʈʠʩʫʥʦʢ 3 ï ʈʝʟʫʣʴʪʘʪʠ ʨʽʰʝʥʥʷ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʟʘʜʘʯʽ 

ʋ ʮʽʡ ʟʘʜʘʯʽ ʤʠ ʚʚʘʞʘʣʠ, ʱʦ ʧʨʦʧʦʟʠʮʽʷ ʟʘʚʞʜʠ ʧʝʨʝʚʠʱʫʚʘʪʠʤʝ ʧʦʧʠʪ. ɸʣʝ 

ʥʘʩʧʨʘʚʜʽ ʜʝʬʽʮʠʪ ʧʨʦʧʦʟʠʮʽʾ ʤʦʞʝ ʙʫʪʠ. 

ɯʥʰʠʤ ʦʙʤʝʞʝʥʥʷʤ ʜʣʷ ʽʤʧʦʨʪʫ ʻ ʪʝ, ʱʦ ʢʦʤʧʘʥʽʷ ʚʠʜʽʣʠʣʘ 150 ʫ.ʦ. ʟʘ ʢʦʨʦʙʢʫ 

ʥʘ ʪʨʘʥʩʧʦʨʪʥʫ ʚʘʨʪʽʩʪʴ ʧʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ ʪʦʨʛʦʚʦʾ ʮʽʥʠ ʥʘ ʩʚʽʡ ʪʦʚʘʨ. ʆʪʞʝ, ʷʢʱʦ 

ʢʦʤʧʘʥʽʷ ʟʜʽʡʩʥʶʻ ʚʽʜʧʨʘʚʣʝʥʥʷ, ʚʘʨʪʽʩʪʴ ʷʢʦʛʦ ʧʝʨʝʚʠʱʫʻ 150 ʫ.ʦ. ʟʘ ʢʦʨʦʙʢʫ, ʚʦʥʘ 

ʤʦʞʝ ʟʘʟʥʘʪʠ ʟʙʠʪʢʽʚ. 
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ʅʘʫʢʦʚʽ ʢʝʨʽʚʥʠʢʠ: ʂʨʽʚʜʘ ɺ. ɺ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʘʚʪʦʤʦʙʽʣʽʚ ʪʘ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʆʣʽʰʝʚʩʴʢʘ ɺ. ɭ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʘʚʪʦʤʦʙʽʣʽʚ 

ʪʘ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ "ɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ", ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʉɽʈʊʀʌɯʂɸʎɯʗ ɸɺʊʆʄʆɹɯʃɯɺ 

 

ʉʝʨʪʠʬʽʢʘʮʽʷ ʘʚʪʦʤʦʙʽʣʷ ï ʮʝ ʦʙʦʚôʷʟʢʦʚʘ ʧʝʨʝʚʽʨʢʘ ʘʚʪʦʤʦʙʽʣʷ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʚʠʤʦʛʘʤ ʪʘ ʩʪʘʥʜʘʨʪʘʤ ʯʠʥʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʋʢʨʘʾʥʠ. ɼʘʥʫ ʧʨʦʮʝʜʫʨʫ ʥʝʦʙʭʽʜʥʦ 

ʧʨʦʡʪʠ ʧʝʨʝʜ ʨʝʻʩʪʨʘʮʽʻʶ ʘʚʪʦʤʦʙʽʣʷ ʚ ʩʝʨʚʽʩʥʦʤʫ ʮʝʥʪʨʽ. ɹʝʟ ʩʝʨʪʠʬʽʢʘʪʘ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʘʚʪʦʤʦʙʽʣʴ ʥʝ ʟʘʨʝʻʩʪʨʫʶʪʴ, ʥʝ ʚʠʜʘʜʫʪʴ ʩʚʽʜʦʮʪʚʦ ʧʨʦ ʨʝʻʩʪʨʘʮʽʶ 

(ʪʝʭʧʘʩʧʦʨʪ) ʪʘ ʥʦʤʝʨʥʽ ʟʥʘʢʠ [1]-[2]. 

ʎʝʡ ʜʦʢʫʤʝʥʪ ʧʦʪʨʽʙʝʥ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʨʘʾʥʠ-ʧʦʭʦʜʞʝʥʥʷ, ʧʽʜʪʚʝʨʜʞʝʥʥʷ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ (ʊɿ) ʝʢʦʣʦʛʽʯʥʠʤ ʥʦʨʤʘʤ ɭʚʨʦ, ʧʽʜʪʚʝʨʜʞʝʥʥʷ 

ʪʦʛʦ, ʱʦ ʜʘʥʝ ʊɿ ʟʘ ʩʚʦʾʤʠ ʪʝʭʥʽʯʥʠʤʠ ʪʘ ʝʢʦʣʦʛʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʤʦʞʝ 

ʙʝʟʧʝʯʥʦ ʝʢʩʧʣʫʘʪʫʚʘʪʠʩʷ ʥʘ ʜʦʨʦʛʘʭ ʟʘʛʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ. 

ʆʩʥʦʚʥʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʩʝʨʪʠʬʽʢʘʮʽʾ ʻ 

ʥʘʩʪʫʧʥʽ ʚʠʤʦʛʠ: ʧʝʨʝʜʥʽ ʛʘʙʘʨʠʪʥʽ ʬʘʨʠ ï ʙʽʣʽ; ʧʦʢʘʞʯʠʢʠ ʧʦʚʦʨʦʪʽʚ ï ʞʦʚʪʽ; ʟʘʜʥʽ 

ʧʦʚʪʦʨʶʚʘʯʽ ï ʞʦʚʪʽ; ʟʘʜʥʽ ʧʨʦʪʠʪʫʤʘʥʥʽ ʬʘʨʠ ï ʯʝʨʚʦʥʽ; ʚʢʣʶʯʝʥʥʷ ʧʨʦʪʠʪʫʤʘʥʥʠʭ 

ʬʘʨ ʪʽʣʴʢʠ ʧʨʠ ʚʢʣʶʯʝʥʦʤʫ ʙʣʠʞʥʴʦʤʫ ʩʚʽʪʣʽ ʬʘʨ; ʚʢʣʶʯʝʥʥʷ ʟʘʜʥʽʭ ʧʨʦʪʠʪʫʤʘʥʥʠʭ 

ʬʘʨ ʟʜʽʡʩʥʶʻʪʴʩʷ ʦʢʨʝʤʦ; ʚʽʜʩʫʪʥʽʩʪʴ ʪʦʥʫʚʘʥʥʷ ʥʘ ʣʦʙʦʚʦʤʫ ʪʘ ʧʝʨʝʜʥʽʭ ʙʦʢʦʚʠʭ 

ʩʪʝʢʣʘʭ; ʩʚʽʜʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʥʘ ʩʧʽʜʦʤʝʪʨʽ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʚ ʢʤ/ʛʦʜ [3]. 

ɼʦʧʫʩʪʠʤʽ ʧʦʢʘʟʥʠʢʠ ʚʠʭʣʦʧʫ ʩʢʣʘʜʘʶʪʴ: ʉʅ - ʜʦ 0,05 ʛ ʥʘ ʢʤ; NOy - ʜʦ 0,06 ʛ 

ʥʘ ʢʤ; CO - ʜʦ 0,8 ʛ ʥʘ ʢʤ. 

ʇʽʜ ʧʨʦʮʝʜʫʨʫ ʦʙʦʚôʷʟʢʦʚʦʾ ʩʝʨʪʠʬʽʢʘʮʽʾ ʧʦʪʨʘʧʣʷʶʪʴ ʪʘʢʽ ʘʚʪʦʤʦʙʽʣʽ ʽ ʛʨʫʧʠ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ: ʣʝʛʢʦʚʽ ʘʚʪʦʤʦʙʽʣʽ; ʚʘʥʪʘʞʽʚʢʠ; ʚʘʥʪʘʞʦʧʘʩʘʞʠʨʩʴʢʽ ʘʚʪʦʤʦʙʽʣʽ; 

ʧʨʠʯʝʧʠ ʪʘ ʥʘʧʽʚʧʨʠʯʝʧʠ; ʘʚʪʦʙʫʩʠ ʽ ʪʨʦʣʝʡʙʫʩʠ; ʤʦʪʦʪʨʘʥʩʧʦʨʪ; ʩʧʝʮʪʝʭʥʽʢʘ. 

ʉʝʨʪʠʬʽʢʘʮʽʶ ʪʨʘʥʩʧʦʨʪʫ ʚ ʩʠʩʪʝʤʽ ʋʢʨʉɽʇʈʆ ʤʦʞʫʪʴ ʧʨʦʚʦʜʠʪʠ ʶʨʠʜʠʯʥʽ ʪʘ 

ʬʽʟʠʯʥʽ ʦʩʦʙʠ, ʘ ʩʘʤ ʩʝʨʪʠʬʽʢʘʪ ʦʬʦʨʤʣʷʻʪʴʩʷ ʷʢ ʥʘ ʦʜʠʥʠʯʥʠʡ ʪʨʘʥʩʧʦʨʪ, ʪʘʢ ʽ ʥʘ 

ʩʝʨʽʡʥʝ ʚʚʝʟʝʥʥʷ ʪʨʘʥʩʧʦʨʪʫ (ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʧʘʨʪʽʾ ʤʦʪʦʮʠʢʣʽʚ) [4]. 

ʅʘʩʘʤʧʝʨʝʜ, ʚʣʘʩʥʠʢ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ʟʘʧʦʚʥʶʻ ʩʧʝʮʽʘʣʴʥʫ ʬʦʨʤʫ ʜʣʷ 

ʜʘʥʦʾ ʧʨʦʮʝʜʫʨʠ, ʽ ʥʘʜʘʻ ʾʾ ʦʨʛʘʥʫ ʩʝʨʪʠʬʽʢʘʮʽʾ, ʨʘʟʦʤ ʟ ʢʦʧʽʷʤʠ ʜʦʢʫʤʝʥʪʽʚ ʥʘ 

ʘʚʪʦʤʦʙʽʣʴ. 

ɿʘʷʚʫ ʨʦʟʛʣʷʜʘʻ ʩʧʽʚʨʦʙʽʪʥʠʢ, ʷʢʠʡ ʩʧʝʮʽʘʣʽʟʫʻʪʴʩʷ ʥʘ ʜʘʥʠʭ ʪʠʧʘʭ ʘʚʪʦʤʦʙʽʣʽʚ. 

ʇʨʦʚʦʜʷʪʴʩʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʽ ʥʝʦʙʭʽʜʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ. 

ʉʝʨʪʠʬʽʢʘʮʽʷ ʘʚʪʦʤʦʙʽʣʷ ʚʢʣʶʯʘʻ ʪʝʩʪʫʚʘʥʥʷ ʥʘ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʦʩʥʦʚʥʠʭ ʩʠʩʪʝʤ ʘʚʪʦʤʦʙʽʣʷ ï ʨʫʣʴʦʚʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʛʘʣʴʤʽʚʥʦʾ 

ʩʠʩʪʝʤʠ, ʪʨʘʥʩʤʽʩʽʾ, ʝʣʝʢʪʨʦʩʠʩʪʝʤʠ ʪʘ ʽʥ. ʎʝʡ ʝʪʘʧ ʱʝ ʥʘʟʠʚʘʶʪʴ ʪʝʭʦʛʣʷʜʦʤ 

ʘʚʪʦʤʦʙʽʣʷ. ɽʢʩʧʝʨʪ ʧʝʨʝʚʽʨʷʻ ʢʦʞʝʥ ʥʶʘʥʩ ʽ ʘʩʧʝʢʪʠ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʪʝʥʮʽʡʥʦ 

ʥʝʙʝʟʧʝʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʚ ʧʦʜʘʣʴʰʽʡ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʚʪʦʤʦʙʽʣʷ. ʇʦʨʽʚʥʶʶʪʴʩʷ 

ʽʜʝʥʪʠʬʽʢʘʮʽʡʥʽ VIN-ʢʦʜʠ, ʟʚʽʨʷʻʪʴʩʷ ʚʢʘʟʘʥʠʡ ʚ ʪʝʭʥʽʯʥʦʤʫ ʧʘʩʧʦʨʪʽ ʨʽʢ ʚʠʧʫʩʢʫ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ. ʌʘʭʽʚʝʮʴ ʟ ʩʝʨʪʠʬʽʢʘʮʽʾ ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʧʨʠ 

ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʘʚʪʦʤʦʙʽʣʷ. ʂʝʨʽʚʥʠʢʫ ʦʨʛʘʥʫ ʟ ʩʝʨʪʠʬʽʢʘʮʽʾ ʥʘʜʘʻʪʴʩʷ ʥʝʦʙʭʽʜʥʠʡ 

ʧʘʢʝʪ ʜʦʢʫʤʝʥʪʽʚ (ʧʨʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʫʢʨʘʾʥʩʴʢʠʤ ʩʪʘʥʜʘʨʪʘʤ) ʽ ʧʨʠʡʤʘʻʪʴʩʷ 

ʦʩʪʘʪʦʯʥʝ ʨʽʰʝʥʥʷ. 

ʇʽʩʣʷ ʚʩʽʭ ʧʝʨʝʚʽʨʦʢ, ʚʣʘʩʥʠʢ ʦʪʨʠʤʫʻ ʩʝʨʪʠʬʽʢʘʪ ʚʽʜʧʦʚʽʜʥʦʩʪʽ, ʦʬʦʨʤʣʝʥʠʡ ʥʘ 

ʩʧʝʮʽʘʣʴʥʦʤʫ ʙʣʘʥʢʫ, ʽ ʟ ʧʝʨʝʣʽʢʦʤ ʩʪʘʥʜʘʨʪʽʚ. ʋ ʜʦʜʘʪʢʫ ʚʢʘʟʫʻʪʴʩʷ ʦʨʛʘʥ, ʱʦ ʟʜʽʡʩʥʠʚ 

ʧʝʨʝʚʽʨʢʫ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ. 
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ɼʦʢʫʤʝʥʪʠ, ʱʦ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʩʝʨʪʠʬʽʢʘʮʽʾ ʘʚʪʦʤʦʙʽʣʷ: ʪʝʭʧʘʩʧʦʨʪ ʥʘ ʘʚʪʦʤʦʙʽʣʴ 

ï Title; ʦʙʦʚôʷʟʢʦʚʘ ʥʘʷʚʥʽʩʪʴ ʩʚʽʜʦʮʪʚʘ ʧʨʦ ʨʝʻʩʪʨʘʮʽʶ ʚ ʽʥʰʠʭ ʢʨʘʾʥʘʭ; ʧʽʜʪʚʝʨʜʞʝʥʥʷ 

ʧʨʠʜʙʘʥʥʷ; ʽʥʚʦʡʩ (ʢʫʧʯʘ, ʜʦʛʦʚʽʨ ʢʫʧʽʚʣʽ-ʧʨʦʜʘʞʫ), ʨʘʭʫʥʦʢ-ʬʘʢʪʫʨʘ, ʜʘʨʯʘ, ʣʠʩʪ ʽ 

ʪ.ʧ.; ʢʦʧʽʾ ʜʦʢʫʤʝʥʪʽʚ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʦʩʦʙʫ ʚʣʘʩʥʠʢʘ; ʧʘʩʧʦʨʪ ʛʨʦʤʘʜʷʥʠʥʘ 

ʋʢʨʘʾʥʠ, ʘʙʦ ʚʠʜ ʥʘ ʧʨʦʞʠʚʘʥʥʷ, ʽʜʝʥʪʠʬʽʢʘʮʽʡʥʠʡ ʥʦʤʝʨ; ʚʠʧʠʩʢʘ ʟ ɭɼʈ (ʜʣʷ 

ʶʨʠʜʠʯʥʠʭ ʦʩʽʙ); ʤʠʪʥʽ ʜʝʢʣʘʨʘʮʽʾ ʄɼ-2, ʄɼ-6. ʗʢʱʦ ʚʣʘʩʥʠʢʘ ʘʚʪʦʤʦʙʽʣʷ 

ʧʨʝʜʩʪʘʚʣʷʻ ʪʨʝʪʷ ʦʩʦʙʘ, ʥʝʦʙʭʽʜʥʦ ʜʦʚʽʨʝʥʽʩʪʴ ʘʙʦ ʜʦʨʫʯʝʥʥʷ. ʗʢʱʦ ʻ, ʪʦ ʥʘʜʘʶʪʴʩʷ 

ʩʝʨʪʠʬʽʢʘʪʠ (ʨʠʩ. 1) ʪʘ ʧʨʦʪʦʢʦʣʠ ʚʠʧʨʦʙʫʚʘʥʴ ʘʚʪʦʤʦʙʽʣʷ ʢʨʘʾʥ ɭʉ ʥʘ ʂʊʉ. ʇʽʩʣʷ 

ʧʨʦʭʦʜʞʝʥʥʷ ʩʝʨʪʠʬʽʢʘʮʽʾ ʘʚʪʦʤʦʙʽʣʷ, ʤʦʞʥʘ ʚʽʜʨʘʟʫ ʧʦʜʘʚʘʪʠ ʜʦʢʫʤʝʥʪʠ ʥʘ 

ʨʦʟʤʠʪʥʝʥʥʷ [3]-[4]. 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ɿʨʘʟʦʢ ʩʝʨʪʠʬʽʢʘʪʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʣʷ ʘʚʪʦʤʦʙʽʣʷ 

 

ɿ ʧʝʨʝʨʘʭʦʚʘʥʠʤʠ ʚʠʱʝ ʜʦʢʫʤʝʥʪʘʤʠ ʤʦʞʣʠʚʦ ʟʚʝʨʥʫʪʠʩʷ ʚ ʦʜʥʝ ʟ ʧʽʜʧʨʠʻʤʩʪʚ: 

ɼʝʨʞʘʚʪʦʪʨʘʥʩʥʜʽʧʨʦʝʢʪ; ɿɸʇʆʈɯɾɾʗʉʊɸʅɼɸʈʊʄɽʊʈʆʃʆɻɯʗ; ʅɼɯ çʉʠʩʪʝʤʘè; 

ʋʢʨʤʝʪʨʪʝʩʪʩʪʘʥʜʘʨʪ; ʃʴʚʽʚʩʪʘʥʜʘʨʪʤʝʪʨʦʣʦʛʽʷ; ʋʢʨʎɺʉɿʇʇ; ɼʝʨʞʘʚʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ 

ñɼʝʨʞʘʚʥʠʡ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽ ʧʨʦʝʢʪʥʠʡ ʽʥʩʪʠʪʫʪò (ɼʇ 

ñɼʝʨʞʘʚʪʦʪʨʘʥʩʅɼɯʧʨʦʝʢʪò); ɼʇ ñɺʩʝʫʢʨʘʾʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʥʘʫʢʦʚʦ-ʚʠʨʦʙʥʠʯʠʡ 

ʮʝʥʪʨ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ, ʤʝʪʨʦʣʦʛʽʾ, ʩʝʨʪʠʬʽʢʘʮʽʾ ʪʘ ʟʘʭʠʩʪʫ ʧʨʘʚ ʩʧʦʞʠʚʘʯʽʚò (ɼʇ 

çʋʢʨʤʝʪʨʪʝʩʪʩʪʘʥʜʘʨʪè); ɼʇ "ʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ ʤʝʪʨʦʣʦʛʽʾ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʽ 

ʫʧʨʘʚʣʷʶʯʠʭ ʩʠʩʪʝʤ" (ɼʇ ʅɼɯ "ʉʀʉʊɽʄɸ"); ʊʆɺ "ʎɽʅʊʈ ɸɺʊʆ"; ʊʆɺ "ʋʂʈ-ʊɽʉʊ-

ʉʊɸʅɼɸʈʊ"; ʊʆɺ "ɸɺʊʆʊɽʍʅʆ ʉɽʈɺɯʉò; ʊʆɺ "ɼʇ-ʉʊɸʅɼɸʈʊ ʄɽʊʈʆʃʆɻɯʗ 

ʆʆɺ"; ʊʆɺ "ɭɺʈʆʎɽʅʊʈ ɸɺʊʆ"; ʇʇ "ɸɭʉ ʉʊɸʅɼɸʈʊ"; ʊʆɺ "ʂʉʎ-ʂʆʅʂʆʈɼ". 
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ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʆʣʽʰʝʚʩʴʢʘ ɺ. ɭ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʘʚʪʦʤʦʙʽʣʽʚ ʪʘ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ "ɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ", ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ɺʀɿʅɸʏɽʅʅʗ ʄʆɾʃʀɺʆʉʊɯ ʇʈʆɰɿɼʋ 

ɿɸɼʅʔʆʇʈʀɺʆɼʅʆɻʆ ɸɺʊʆʄʆɹɯʃʗ ʇʆ ɿɸʆʂʈʋɻʃɽʅʅʖ ʐʃʗʍʋ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʈʫʭ ʘʚʪʦʤʦʙʽʣʷ ʧʦ ʜʦʨʦʟʽ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ çʚʦʜʽʡ-ʘʚʪʦʤʦʙʽʣʴ-ʜʦʨʦʛʘ-ʩʝʨʝʜʦʚʠʱʝè (ɺɸɼʉ). ʇʦʨʫʰʝʥʥʷ ʚ 

ʨʦʙʦʪʽ ʢʦʞʥʦʛʦ ʟ ʢʦʤʧʦʥʝʥʪʽʚ ʩʠʩʪʝʤʠ ɺɸɼʉ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʫʤʦʚ ʨʫʭʫ, 

ʟʘʪʦʨʽʚ, ʟʨʦʩʪʘʥʥʷ ʟʘʪʨʠʤʦʢ ʽ ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ, ʜʦʨʦʞʥʴʦ-ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʧʦʜʽʡ (ɼʊʇ), ʫʩʢʣʘʜʥʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ, ʩʦʮʽʘʣʴʥʦʛʦ ʜʠʩʢʦʤʬʦʨʪʫ [1]. 

ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʫ ʚʠʨʽʰʝʥʥʽ ʧʨʦʙʣʝʤʠ ʘʚʘʨʽʡʥʦʩʪʽ ʥʘ 

ʘʚʪʦʤʦʙʽʣʴʥʦʤʫ ʪʨʘʥʩʧʦʨʪʽ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʘʢʪʠʚʥʦʾ ʙʝʟʧʝʢʠ, ʪʦʙʪʦ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʘʚʪʦʤʦʙʽʣʷ, ʷʢʽ ʟʥʠʞʫʶʪʴ ʚʽʨʦʛʽʜʥʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ɼʊʇ ʘʙʦ ʧʦʚʥʽʩʪʶ ʡʦʤʫ 

ʟʘʧʦʙʽʛʘʶʪʴ. ɸʢʪʠʚʥʘ ʙʝʟʧʝʢʘ ʨʦʟʢʨʠʚʘʻʪʴʩʷ ʚ ʪʘʢʽʡ ʥʝʙʝʟʧʝʯʥʽʡ ʜʦʨʦʞʥʽʡ ʦʙʩʪʘʥʦʚʮʽ, 

ʢʦʣʠ ʚʦʜʽʡ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʤʽʥʠʪʠ ʭʘʨʘʢʪʝʨ ʨʫʭʫ [1]. ɸʢʪʠʚʥʘ ʙʝʟʧʝʢʘ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʢʦʤʧʦʥʫʚʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʪʷʛʦʚʦʾ ʪʘ ʛʘʣʴʤʽʚʥʦʾ ʜʠʥʘʤʽʯʥʦʩʪʽ, ʩʪʽʡʢʦʩʪʽ, ʢʝʨʦʚʘʥʦʩʪʽ 

ʡ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ ʘʚʪʦʤʦʙʽʣʷ. ʊʦʤʫ ʜʦʩʣʽʜʞʝʥʥʷ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ ʫʥʠʢʥʫʪʠ 

ɼʊʇ, ʻ ʘʢʪʫʘʣʴʥʦʶ ʽ ʚʘʞʣʠʚʦʶ ʟʘʜʘʯʝʶ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʾʟʜʫ ʟʘʜʥʴʦʧʨʠʚʦʜʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ 

ʧʦ ʟʘʢʨʫʛʣʝʥʥʶ ʜʦʨʦʛʠ ʰʣʷʭʦʤ ʚʠʟʥʘʯʝʥʥʷ ʢʨʠʪʠʯʥʦʛʦ ʢʫʪʘ ʥʘʭʠʣʫ ʘʚʪʦʤʦʙʽʣʷ. 

ʆʩʥʦʚʥʠʡ ʤʘʪʝʨʽʘʣ. ɺ ʨʦʙʦʪʽ ʘʚʪʦʤʦʙʽʣʴ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʪʝʭʥʽʯʥʘ ʩʠʩʪʝʤʘ, ʷʢʘ 

ʩʪʘʥʦʚʠʪʴ ʩʫʢʫʧʥʽʩʪʴ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʚʽʜʥʦʰʝʥʥʷʭ ʽ ʟʚôʷʟʢʘʭ ʤʽʞ ʩʦʙʦʶ ʡ 

ʫʪʚʦʨʶʶʪʴ ʧʝʚʥʫ ʮʽʣʽʩʥʽʩʪʴ ʽ ʻʜʥʽʩʪʴ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʝʚʥʦʾ ʤʝʪʠ [2]. ʇʨʠ ʮʴʦʤʫ 

ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʟʚôʷʟʢʠ ʤʽʞ ʦʢʨʝʤʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʚʟʘʻʤʦʜʽʶʯʽ ʚ ʯʘʩʽ 

ʧʨʦʮʝʩʠ, ʷʢʽ ʧʝʚʥʠʤ ʯʠʥʦʤ ʦʙôʻʢʪʠʚʥʦ ʦʨʛʘʥʽʟʦʚʘʥʽ. 

ɺʠʭʽʜʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʾʟʜʫ ʟʘʜʥʴʦʧʨʠʚʦʜʥʦʛʦ 

ʘʚʪʦʤʦʙʽʣʷ ʧʦ ʟʘʢʨʫʛʣʝʥʥʶ ʜʦʨʦʛʠ ʻ: ʤʘʩʘ ά́ ςσȟπ ʪ; ʚʘʛʘ Ὃ́ ςςυȟφσ ʢʅ; ʢʦʣʽʷ ˗
ς ʤ; ʚʠʩʦʪʘ ʮʝʥʪʨʘ ʚʘʛʠ Ὤ ρȟσ ʤ; ʩʪʠʩʢʘʥʥʷ ʧʽʜʚʽʩʢʠ ЎὬ πȟρ ʤ; ʨʘʜʽʫʩ ʢʨʠʚʠʟʥʠ 
ʰʣʷʭʫ Ὑ υπ ʤ; ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ (IV ʧʝʨʝʜʘʯʘ) ὠ ρυ ʤ/ʩ. ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1: ʎ.ɺ. ï ʮʝʥʪʨ ʚʘʛʠ ʘʚʪʦʤʦʙʽʣʷ; ὖ  ï ʧʝʨʝʢʠʜʘʶʯʘ ʩʠʣʘ; ʈ.ʇ. ï 

ʨʝʙʨʦ ʧʝʨʝʢʠʜʘʥʥʷ, ʣʽʥʽʷ, ʚʽʜʥʦʩʥʦ ʷʢʦʾ ʘʚʪʦʤʦʙʽʣʴ ʧʝʨʝʢʠʜʘʻʪʴʩʷ. 

    
ʈʠʩʫʥʦʢ 1 ï ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ: 

•̔ ï ʢʫʪ ʧʨʫʞʥʦʛʦ ʥʘʭʠʣʫ;  ‌ ï ʢʫʪ ʤʽʞ ʢʫʪʦʤ •̔ ʽ ʚʝʨʪʠʢʘʣʣʶ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ 

ʨʝʙʨʦ ʧʝʨʝʢʠʜʘʥʥʷ; • ï ʧʦʪʦʯʥʠʡ ʢʫʪ ʧʝʨʝʢʠʜʘʥʥʷ; •̋  ̑ï ʢʨʠʪʠʯʥʠʡ ʢʫʪ ʧʝʨʝʢʠʜʘʥʥʷ, 

ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʨʠʚʫ ʢʦʣʽʩ ʚʽʜ ʰʣʷʭʫ ʽ ʧʦʜʘʣʴʰʦʤʫ ʧʝʨʝʢʠʜʘʥʥʶ 

 

ʅʘ ʦʩʥʦʚʽ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʚʠʟʥʘʯʘʻʤʦ ʧʝʨʝʢʠʜʘʶʯʫ ʩʠʣʫ ʟʘ ʬʦʨʤʫʣʦʶ: 

ὖ̐̑
́ Ͻ

ρπσȟυ ʢʅ. 
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ʇʝʨʝʢʠʜʘʶʯʠʡ ʤʦʤʝʥʪ ʨʦʟʨʘʭʦʚʘʥʦ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

ὓ̐ ̑ ὖ̐ Ͻ̑Ὤ ρπσȟυϽρȟσ ρστȟυυ ʢʅĿʤ. 

 

ʄʦʤʝʥʪ ʫʪʨʠʤʫʶʯʠʡ ʚʠʟʥʘʯʘʻʤʦ ʷʢ: 

 

ὓ̔ ̓ Ὃ́ ςςυȟφσϽ ςςυȟφσ ʢʅĿʤ. 

 

ʂʫʪ ʥʘʭʠʣʝʥʥʷ ʜʦ ʚʽʜʨʠʚʫ ʢʦʣʽʩ ʚʽʜ ʰʣʷʭʫ (ʨʠʩ. 2) ʚʠʟʥʘʯʘʻʤʦ ʽʟ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ: 

ÔÇ•
Ў

. 

 
ʈʠʩʫʥʦʢ 2 ï ʉʭʝʤʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʫʪʘ ʥʘʭʠʣʫ •  ʜʦ ʚʽʜʨʠʚʫ ʢʦʣʽʩ ʚʽʜ ʰʣʷʭʫ 

 

ɿʚʽʜʢʠ: ÔÇ•
Ў Ͻȟ

πȟρ ʘʙʦ • ὥὶὧὸὫπȟρ υȟχρЈυЈτσᴂ. 

 

ʇʨʠʚʝʜʝʥʫ ʞʦʨʩʪʢʽʩʪʴ ʧʽʜʚʽʩʢʠ ʚʠʟʥʘʯʘʻʤʦ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

ὧ̐
̔̓ ȟ

ȟ
σωȟυς ʢʅĿʤ/ʛʨʘʜ. 

 

ɺʠʟʥʘʯʘʻʤʦ ʟʥʘʯʝʥʥʷ ʢʫʪʘ  ‌ •. ɺʽʜʥʦʰʝʥʥʷ ρ, ʪʦʤʫ  Ὤ. ɺ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʚʠʟʥʘʯʘʻʤʦ ʟʥʘʯʝʥʥʷ ʢʫʪʘ  ‌ •   ʟʘ ʬʦʨʤʫʣʦʶ: 

 

‌ • ωπЈ ὥὶὧὧὸὫωπ ὥὶὧὧὸὫ
ȟ
ὥὶὧὸὫ

ȟ
σχȟυχЈ. 

 

ɺʠʟʥʘʯʘʻʤʦ ʢʨʠʪʠʯʥʠʡ ʢʫʪ: 

 

•̋ ̑ ‌ • ὥὶὧὸὫ
̐̑
σχȟυχ ὥὶὧὸὫ

ȟ

ȟ
σχȟυχςτȟφτ ρςȟωσЈρςЈυφ'. 

 

ɺʠʟʥʘʯʘʻʤʦ ʢʫʪ ʥʘʭʠʣʫ ʧʨʠ ʧʨʦʾʟʜʽ: 

 

• •
̔̓ ̐̑

̐
υȟχρ

ȟ ȟ

ȟ
υȟχρ ςȟσρ σȟτЈσЈςτ'. 

ɺʠʩʥʦʚʢʠ. ʈʦʟʨʘʭʫʥʢʠ ʧʦʢʘʟʘʣʠ, ʱʦ • σЈςτ', ʘ • υЈτσᴂ. ʊʘʢ ʷʢ • •, ʪʦ 

ʧʨʦʾʟʜ ʧʦ ʟʘʢʨʫʛʣʝʥʥʶ ʙʝʟ ʚʽʜʨʠʚʫ ʢʦʣʽʩ ʚʽʜ ʜʦʨʦʛʠ ʤʦʞʣʠʚʠʡ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʫʪʘ • ʧʽʩʣʷ ʚʽʜʨʠʚʫ ʢʦʣʽʩ ʚʽʜ ʜʦʨʦʛʠ ʽ ʧʦʨʽʚʥʷʥʥʷ ʡʦʛʦ ʽʟ ʟʥʘʯʝʥʥʷʤ •̋ ,̑ 

ʥʝʦʙʭʽʜʥʦ ʨʦʟʛʣʷʥʫʪʠ ʨʽʚʥʦʚʘʛʫ ʩʠʩʪʝʤʠ ʧʨʠ ʜʽʾ ʥʘ ʥʝʾ ʟʤʽʥʥʠʭ ʤʦʤʝʥʪʽʚ ʩʠʣ ʫʪʨʠʤʫʶʯʠʭ, 

ʧʝʨʝʢʠʜʘʶʯʠʭ ʪʘ ʽʥʝʨʮʽʡʥʠʭ, ʱʦ ʪʫʪ ʥʝ ʨʦʟʛʣʷʜʘʶʪʴʩʷ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ 

1. ʃʝʚʢʦʚʠʯ ʄ. ɻ. ʂʦʥʩʧʝʢʪ ʣʝʢʮʽʡ ʟ ʜʠʩʮʠʧʣʽʥʠ çɹʝʟʧʝʢʘ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫè ʜʣʷ 

ʩʪʫʜʝʥʪʽʚ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 274 çɸʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪè ʫʩʽʭ ʬʦʨʤ ʥʘʚʯʘʥʥʷ / ʄ. ɻ. ʃʝʚʢʦʚʠʯ, 

ʇ. ɺ. ɹʦʩʶʢ, ɺ. ɿ. ɻʫʜʴ. ï ʊʝʨʥʦʧʽʣʴ : ʊʅʊʋ, 2016. ï 342 ʩ. 

2. ʃʦʚʝʡʢʽʥ ɺ. ʉ. ʊʝʦʨʽʷ ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ : ʥʘʚʯ. ʧʦʩʽʙ. / ɺ. ʉ. ʃʦʚʝʡʢʽʥ, ʖ. ʆ. 
ʈʦʤʘʩʝʚʠʯ. ï ʂʠʾʚ : ʎʇ çʂʆʄʇʈʀʅʊè, 2017. ï 291 ʩ. 



ʉʝʢʮʽʷ 3 ï ɸʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ 
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ʋɼʂ 656.052 

 

ʊʘʨʘʥ ɸ.ɺ. ʩʪʫʜʝʥʪ ʛʨ. 275ʤ-21-1 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʃʠʪʚʠʥ ɺ.ɺ., ʢ.ʪ.ʥ., ʩʪ. ʚʠʢʣ. ʢʘʬ. ʫʧʨʘʚʣʽʥʥʷ ʥʘ ʪʨʘʥʩʧʦʨʪʽ 

(ʅʘʮʽʦʥʘʣʴʥʠʡʪʝʭʥʽʯʥʠʡʫʥʽʚʝʨʩʠʪʝʪ "ɼʥʽʧʨʦʚʩʴʢʘʧʦʣʽʪʝʭʥʽʢʘ", ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ)  

 

ʈɽɿʋʃʔʊɸʊʀ ʆʇʀʊʋɺɸʅʅʗ ʉʇɯɺʈʆɹɯʊʅʀʂɯɺ ʅʊʋ çɼʅɯʇʈʆɺʉʔʂɸ 

ʇʆʃɯʊɽʍʅɯʂɸè, ʑʆɼʆ ɺʀɿʅɸʏɽʅʅʗ ʅɸʁɹɯʃʔʐ ɸʂʊʋɸʃʔʅʀʍ ɼɯʃʗʅʆʂ 

ʊʈɸʅʉʇʆʈʊʅʆɰ ʄɽʈɽɾɯ ʄ.ɼʅɯʇʈʆ, ʗʂɯ ʇʆʊʈɽɹʋʖʊʔ 

ʇɽʈʐʆʏɽʈɻʆɺʆɻʆ ʋɼʆʉʂʆʅɸʃɽʅʅʗ 

 

ɺʽʜ ʧʦʯʘʪʢʫ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʛʦ ʚʪʦʨʛʥʝʥʥʷ ʨʦʩʽʡʩʴʢʦʾ ʬʝʜʝʨʘʮʽʾ ʚ ʋʢʨʘʾʥʫ, 

ʤ. ɼʥʽʧʨʦ ʩʪʘʣʦ ʦʜʥʠʤ ʽʟ ʛʦʣʦʚʥʠʭ ʣʦʛʽʩʪʠʯʥʠʭ ʭʘʙʽʚ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʧʦʪʦʯʥʽ ʧʦʪʨʝʙʠ 

ɺʉʋ ʪʘ ʚʽʜʽʛʨʘʻ ʩʫʪʪʻʚʫ ʨʦʣʴ ʫ ʩʦʮʽʘʣʴʥʽʡ ʧʽʪʨʠʤʮʽ ʚʥʫʪʨʽʰʥʴʦ ʧʝʨʝʩʝʣʝʥʠʭ ʦʩʽʙ ʟ 

ʚʦʩʪʦʯʥʠʭ ʪʘ ʧʽʚʜʝʥʥʠʭ ʦʙʣʘʩʪʝʡ ʥʘʰʦʾ ʢʨʘʾʥʠ. ɻʦʣʦʚʥʠʤʠ ʥʘʩʣʽʜʢʘʤʠ ʮʠʭ ʧʦʜʽʡ ʩʪʘʣʦ 

ʩʫʪʪʻʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʪʨʘʥʩʧʦʨʪʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʤʽʩʪʘ, ʘ ʩʦʙʣʠʚʦ ʥʘ ʾʾ ʚʫʣʠʯʥʦ-

ʜʦʨʦʞʥʫ ʤʝʨʝʞʫ. 

ɿʘ ʜʘʥʠʤʠ ʧʘʪʨʫʣʴʥʦʾ ʧʦʣʽʮʽʾ ʋʢʨʘʾʥʠ ʧʨʦʪʷʛʦʤ 2022 ʨʦʢʫ ʚ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ 

ʦʙʣʘʩʪʽ ʩʪʘʣʦʩʷ 3 622 ɼʊʇ ʟ ʟʘʛʠʙʣʠʤʠ ʽ ʪʨʘʚʤʦʚʘʥʠʤʠ, ʫ ʷʢʠʭ ʟʘʛʠʥʫʣʠ 461 ʣʶʜʠʥʘ, ʘ 

ʱʝ 1 826 ʣʶʜʠʥʘ ʦʪʨʠʤʘʣʠ ʪʨʘʚʤʠ [1]. ʎʽ ʜʘʥʽ ʧʝʨʝʚʠʱʫʶʪʴ ʧʦʢʘʟʥʠʢʠ ʘʚʘʨʽʡʥʦʩʪʽ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʤʠʥʫʣʦʤ ʨʦʢʦʤ ʤʘʡʞʝ ʥʘ 20%. 

ʆʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʯʠʠʥʠʢʽʚ, ʷʢʽ ʧʦʷʩʥʶʶʪʴ ʪʘʢʠʡ ʪʨʝʥʜ ʻ ʦʙʤʝʞʝʥʥʷ ʫ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʚʫʣʠʯʥʦʛʦ ʦʩʚʽʪʣʶʚʘʥʥʷ, ʯʝʨʝʟ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʦʱʘʜʞʫʚʘʪʠ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ, ʫ ʟʚôʷʟʢʫ ʽʟ ʦʙʩʪʨʽʣʘʤʠ ʝʥʝʨʛʝʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʋʢʨʘʾʥʠ (ʨʠʩ. 1). 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʢʽʣʴʢʽʩʪʴ ʣʝʪʘʣʴʥʠʭ ɼʊʇ ʟ ʧʽʰʦʭʦʜʘʤʠ ʟʨʦʩʣʘ ʥʘ 25%., ʘ ʟ 10 ʧʦ 23 ʞʦʚʪʥʷ 

ʥʘ ʚʫʣʠʮʷʭ ʫʢʨʘʾʥʩʴʢʠʭ ʤʽʩʪ ʟʘʛʠʥʫʚ 51 ʧʽʰʦʭʽʜ, ʟ ʥʠʭ 38 ï ʫ ʪʝʤʥʠʡ ʯʘʩ ʜʦʙʠ. 

 

  
ʈʠʩʫʥʦʢ 1 ï ʈʽʚʝʥʴ ʦʩʚʽʪʣʝʥʥʷ ʥʘ ʜʦʨʦʛʘʭ ʤ. ɼʥʽʧʨʣ ʚ ʫʤʦʚʘʭ ʦʙʤʝʞʝʥʥʷ 

 

ɿ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʭ ʜʽʣʷʥʦʢ ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʝʨʝʞʽ ʤ. 

ɼʥʽʧʨʦ, ʷʢʽ, ʚ ʜʽʶʯʠʭ ʫʤʦʚʘʭ, ʧʦʪʨʝʙʫʶʪʴ ʧʝʨʰʦʯʝʨʛʦʚʦʛʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʾ 

ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ çɻʫʛʣ-ʬʦʨʤʘè, ʫ ʷʢʽ ʨʝʩʧʦʥʜʝʥʪʘʤ (ʩʧʽʚʨʦʙʽʪʥʠʢʘʤ 

ʅʊʋ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè) ʙʫʣʠ ʧʦʩʪʘʚʣʝʥʽ ʥʘʩʪʫʧʥʽ ʟʘʧʠʪʘʥʥʷ: 

1. ʅʘʟʚʽʪʴ (ʥʘ ɺʘʰʫ ʜʫʤʢʫ) ʥʘʡʙʽʣʴʰ ʟʘʚʘʥʪʘʞʝʥʠʡ ʧʝʨʽʦʜ ʜʦʙʠ ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʤʝʨʝʞʽ ʫ ʤ. ɼʥʽʧʨʦ? 

2. ʅʘʟʚʽʪʴ (ʥʘ ɺʘʰʫ ʜʫʤʢʫ) ʥʘʡʙʽʣʴʰ ʟʘʚʘʥʪʘʞʝʥʽ ʛʦʜʠʥʠ ʜʦʙʠ ʪʨʘʥʩʧʦʨʪʥʦʾ 
ʤʝʨʝʞʽ ʤ. ɼʥʽʧʨʦ? 

3. ɺʢʘʞʽʪʴ ʜʽʣʷʥʢʠ ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʝʨʝʞʽ ʤ. ɼʥʽʧʨʦ, ʷʢʽ (ʥʘ ɺʘʰʫ ʜʫʤʢʫ) 

ʧʦʪʨʝʙʫʶʪʴ ʧʝʨʰʦʯʝʨʛʦʚʦʛʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʟ ʪʦʯʢʠ ʟʦʨʫ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʨʦʞʥʴʦʛʦ 

ʨʫʭʫ?). 



ʉʝʢʮʽʷ 3 ï ɸʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ 
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4. ʆʮʽʥʽʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʙʝʟʧʝʢʫ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʥʘ ʦʙʨʘʥʠʭ ɺʘʤʠ 
ʜʽʣʷʥʢʘʭ ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ: 1 ï ʜʫʞʝ ʧʦʛʘʥʦ; 10 ï ʚʽʜʤʽʥʥʦ. 

ɼʦʜʘʪʢʦʚʦ ʩʪʘʚʠʣʠʩʷ ʟʘʧʠʪʘʥʥʷ ʱʦʜʦ ʚʦʜʽʡʩʴʢʦʛʦ ʩʪʘʞʫ ʨʝʩʧʦʥʜʝʥʪʽʚ, ʧʝʨʽʦʜʫ 

ʥʘʡʙʽʣʴʰʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʤʝʨʝʞʫ, ʪʦʱʦ (ʈʠʩ. 2). 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʈʝʟʫʣʴʪʘʪʠ ʦʧʠʪʫʚʘʥʥʷ 

 

ʅʘ ʧʽʜʩʪʘʚʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʢʨʽʪʝʨʽʶ, ʷʢʠʡ ʯʝʨʝʟ ʥʠʟʢʫ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʢʦʨʠʛʫʚʘʥʥʷ ʚʨʘʭʦʚʫʻ ʦʮʽʥʢʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ, ʨʦʟʧʦʜʽʣ 

ʯʘʩʪʦʪʠ ʚʠʙʨʘʥʠʭ ʜʽʣʷʥʦʢ ʪʘ ʚʦʜʽʡʩʴʢʠʡ ʩʪʘʞ ʨʝʩʧʦʥʜʝʥʪʽʚ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʝʣʝʤʝʥʪʠ 

ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʦʾ ʤʝʨʝʞʽ ʤ. ɼʥʽʧʨʦ, ʷʢʽ ʧʦʪʨʠʙʫʶʪʴ ʧʝʨʰʦʯʝʨʛʦʚʦʛʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

(ʨʠʩ. 3). 

 

 
ʈʠʩʫʥʦʢ 3 ï ɽʣʝʤʝʥʪʠ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʦʾ ʤʝʨʝʞʽ ʤ. ɼʥʽʧʨʦ, ʷʢʽ ʧʦʪʨʠʙʫʶʪʴ 

ʧʝʨʰʦʯʝʨʛʦʚʦʛʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ 

1. www. patrolpolice.gov.ua. ʆʬʽʮʽʡʥʠʡ ʩʘʡʪ ʧʘʪʨʫʣʴʥʦʾ ʧʦʣʽʮʽʾ ʫʢʨʘʾʥʠ. 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] (ʜʘʪʘ ʟʚʝʨʪʘʥʥʷ 20.11.2022) 

 

 

 

 

 



ʉʝʢʮʽʷ 3 ï ɸʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ 
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ʋɼʂ 656.052 

 

ʏʫʡʢʦ ʂ.ɺ. ʩʪʫʜʝʥʪʢʘ ʛʨ. 275-21-1 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʃʠʪʚʠʥ ɺ.ɺ., ʢ.ʪ.ʥ.  

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ "ɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ", ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʈʆɿʈʆɹʂɸ ɯʄɯʊɸʎɯʁʅʆɰ ʄʆɼɽʃɯ ʆʈɻɸʅɯɿɸʎɯɰ ɼʆʈʆɾʅʔʆɻʆ ʈʋʍʋ ʅɸ 

ʇɽʈɽʍʈɽʉʊɯ ʇʈ. ɼʄʀʊʈɸ ʗɺʆʈʅʀʎʔʂʆɻʆ ʊɸ ɺʋʃ. ɻʆɻʆʃʗ 

 

ʅʝʜʦʩʪʘʪʥʷ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ, ʷʢʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʙʽʣʴʰʦʩʪʽ ʜʦʨʦʞʥʴʦ-ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʨʠʛʦʜ ʻ ʩʫʪʪʻʚʦʶ ʧʨʦʙʣʝʤʦʶ ʜʣʷ ʙʽʣʴʰʦʩʪʽ 

ʩʝʨʝʜʥʽʭ ʪʘ ʚʝʣʠʢʠʭ ʤʽʩʪ ʋʢʨʘʾʥʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʜʣʷ ʤ. ɼʥʽʧʨʦ. ʇʝʨʝʜ ʪʠʤ ʷʢ ʚʥʦʩʠʪʠ 

ʟʤʽʥʠ ʜʦ ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ ʚ ʨʝʘʣʴʥʦʤʫ ʞʠʪʪʽ, ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʠʪʠ ʽʤʽʪʘʮʽʡʥʫ ʤʦʜʝʣʴ 

ʦʙôʻʢʪʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʯʘʩʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ ʽ ʧʨʠʡʥʷʪʠ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʝ 

ʨʽʰʝʥʥʷ ʱʦʜʦ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ. ʆʜʥʠʤ ʟ ʩʧʦʩʦʙʽʚ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʻ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. 

Anylogic ʻ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʧʨʦʛʨʘʤʥʠʤ ʧʨʦʜʫʢʪʦʤ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʚʠʨʽʰʫʚʘʪʠ ʮʽ ʧʨʦʙʣʝʤʠ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʙʽʙʣʽʦʪʝʢʠ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʤʦʞʣʠʚʦ 

ʚʠʨʽʰʫʚʘʪʠ ʪʘʢʽ ʟʘʜʘʯʽ ʷʢ ʧʨʦʝʢʪʫʚʘʥʥʷ ʜʦʨʽʛ ʪʘ ʘʚʪʦʤʘʛʽʩʪʨʘʣʝʡ, ʘʥʘʣʽʟ ʧʨʦʧʫʩʢʥʦʾ 

ʩʧʨʦʤʦʞʥʦʩʪʽ ʜʦʨʽʛ, ʚʢʣʶʯʘʶʯʠ ʩʪʘʪʠʩʪʠʢʫ ʚʠʥʠʢʥʝʥʥʷ ʧʨʦʙʦʢ ʪʘ ʟʘʪʦʨʽʚ, ʨʦʟʤʽʱʝʥʥʷ 

ʩʚʽʪʣʦʬʦʨʽʚ ʪʘ ʦʧʪʠʤʽʟʘʮʽʷ ʩʚʽʪʣʦʬʦʨʥʠʭ ʬʘʟ [1]. 

ʋ ʷʢʦʩʪʽ ʦʙôʻʢʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʘ ʦʙʨʘʥʘ ʜʽʣʷʥʢʘ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ 

ʧʝʨʝʭʨʝʩʪʷ ʧʨʦʩʧʝʢʪʫ ɼʤʠʪʨʘ ʗʚʦʨʥʠʮʴʢʦʛʦ ʪʘ ʚʫʣʠʮʽ ɻʦʛʦʣʷ, ʘ ʪʘʢʦʞ ʧʨʠʣʝʛʣʦʾ ʜʦ 

ʧʝʨʝʭʨʝʩʪʷ ʚʫʣʠʮʽ ɺʦʣʦʜʠʤʠʨʘ ɺʝʨʥʘʜʩʴʢʦʛʦ (ʨʠʩ. 1). ʆʩʦʙʣʠʚʦʶ ʚʽʜʤʽʥʥʽʩʪʶ ʮʽʻʾ 

ʜʽʣʷʥʢʠ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʩʚʽʪʣʦʬʦʨʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʪʦʨʽʚ ʪʘ ʧʦʩʪʽʡʥʠʭ ʘʚʘʨʽʡ. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʉʫʧʫʪʥʠʢʦʚʠʡ ʟʥʽʤʦʢ ʧʝʨʝʭʨʝʩʪʷ ʧʨ. ɼʤʠʪʨʘ ʗʚʦʨʥʠʮʴʢʦʛʦ ʪʘ ʚʫʣ. 

ɻʦʛʦʣʷ ʟ ʨʦʟʤʽʪʢʦʶ ʧʨʦʩʪʦʨʫ 

 

ʋ ʷʢʦʩʪʽ ʦʩʥʦʚʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʩʫʧʫʪʥʠʢʦʚʠʡ ʟʥʽʤʦʢ 

(ʨʠʩ. 1). ɿʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʤʝʥʪʽʚ ʙʽʙʣʽʦʪʝʢʠ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ Anylogic: ʪʘʢʠʭ ʷʢ 

çRoadè, çIntersectionè, çStop Lineè ʽ çBus Stopè ï ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʨʦʟʤʽʪʢʫ ʧʨʦʩʪʦʨʫ 

ʤʦʜʝʣʽ (ʨʠʩ. 1). ɼʣʷ ʧʦʙʫʜʦʚʠ ʣʦʛʽʢʠ ʤʦʜʝʣʽ ʙʫʣʠ ʟʘʜʽʷʥʽ 40 ʙʣʦʢʽʚ ʙʽʙʣʽʦʪʝʢʠ 

ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ, ʪʘʢʽ ʷʢ çCar Sourceè, çCar Disposeè, çCar Move Toè, çRoad Network 

Descriptorè, çSelect Outputè ʪʘ çDelayè (ʨʠʩ. 2). ʇʨʦʮʝʩ ʽʤʽʪʘʮʽʾ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʜʽʣʷʥʮʽ ʤʝʨʝʞʽ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʣʘʩʷ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 3. ɼʣʷ 

ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʽʚ ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʛʽʩʪʦʛʨʘʤʘ ʨʦʟʧʦʜʽʣʫ 

ʯʘʩʫ ʾʭ ʧʨʦʾʟʜʫ (ʨʠʩ. 4), ʩʝʨʝʜʥʽʡ ʯʘʩ ʧʨʦʾʟʜʫ ʩʪʘʥʦʚʠʚ 66,24 ʩʝʢʫʥʜ. 



ʉʝʢʮʽʷ 3 ï ɸʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ 
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ʈʠʩʫʥʦʢ 2 ï ʃʦʛʽʢʘ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʥʘ ʧʝʨʝʭʨʝʩʪʽ  

ʧʨ. ɼʤʠʪʨʘ ʗʚʦʨʥʠʮʴʢʦʛʦ ʪʘ ʚʫʣ. ɻʦʛʦʣʷ 

 

 
ʈʠʩʫʥʦʢ 3 ï ʇʨʦʮʝʩ ʽʤʽʪʘʮʽʾ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ 

 

 
ʈʠʩʫʥʦʢ 4 ï ʉʝʨʝʜʥʽʡ ʯʘʩ ʧʨʦʾʟʜʫ ʘʚʪʦʤʦʙʽʣʽʚ ʧʦ ʧʝʨʝʭʨʝʩʪʶ 

 

ɿʘʚʜʷʢʠ ʨʦʟʨʦʙʣʝʥʽʡ ʤʦʜʝʣʽ ʥʘʜʘʣʽ ʧʣʘʥʫʻʪʴʩʷ ʦʙˇʨʫʥʪʫʚʘʪʠ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʚʽʪʣʦʬʦʨʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʥʘ ʮʽʡ ʜʽʣʷʥʮʽ ʪʘ ʚʩʪʘʥʦʚʠʪʠ ʦʧʪʠʤʘʣʴʥʽ 

ʪʨʠʚʘʣʦʩʪʽ ʩʚʽʪʣʦʬʦʨʥʠʭ ʬʘʟ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ 

1. www.anylogic.com. Road Traffic Simulation Software [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] 

(ʜʘʪʘ ʟʚʝʨʪʘʥʥʷ 16.11.2022) 

2. ʆʨʛʘʥʽʟʘʮʽʷ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ. [ʊʝʢʩʪ]: ʇʽʜʨʫʯʥʠʢ / ʟʘ ʟʘʛ. ʨʝʜ. 

ɺ.ʇ. ʇʦʣʽʱʫʢʘ; ʆ.ʆ. ɹʘʢʫʣʽʯ, ʆ.ʇ. ɼʟʶʙʘ, ɺ.ɯ. ɭʨʝʩʦʚ ʪʘ ʽʥ. - ʂ.: ɿʥʘʥʥʷ ʋʢʨʘʾʥʠ, 2012. 

- 468 ʩ. 
 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʉʝʢʮʽʷ 4 ï ʊʨʘʥʩʧʦʨʪʥʽ ʩʠʩʪʝʤʠ ʪʘ 

ʝʥʝʨʛʦʤʝʭʘʥʽʯʥʽ ʢʦʤʧʣʝʢʩʠ ʧʨʦʤʠʩʣʦʚʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ 
 

 

 

 

 

 

 



ʉʝʢʮʽʷ 4 ï ʊʨʘʥʩʧʦʨʪʥʽ ʩʠʩʪʝʤʠ ʪʘ ʝʥʝʨʛʦʤʝʭʘʥʽʯʥʽ ʢʦʤʧʣʝʢʩʠ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ  
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ʋɼʂ 622.678.5 

 
ɸʥʪʽʧʦʚ ʄ.ɼ., ʩʪʫʜʝʥʪ ʛʨ. 184ʤ-21-1 ʄʄʌ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʍʦʣʦʤʝʥʶʢ ʄ.ɺ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ 

ʪʘ ʝʥʝʨʛʦʤʝʭʘʥʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ "ɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ", ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 
ʆɹˆʈʋʅʊʋɺɸʅʅʗ ʊɽʍʅɯʏʅʀʍ  ʈɯʐɽʅʔ, ʉʇʈʗʄʆɺɸʅʀʍ ʅɸ 

ʇɯɼɺʀʑɽʅʅʗ ɽʂʉʇʃʋɸʊɸʎɯʁʅʆɰ  ʅɸɼɯʁʅʆʉʊɯ   ɼʆʇʆʄɯɾʅʆɰ 

ʇɯɼʁʆʄʅʆɰ ʋʉʊɸʅʆɺʂʀ ʐɸʍʊʀ  ɯʄ. ɻɽʈʆɰɺ ʂʆʉʄʆʉʋ 

 

ɼʦʧʦʤʽʞʥʘ  ʧʽʜʡʦʤʥʘ  ʫʩʪʘʥʦʚʢʘ  ʰʘʭʪʠ ʽʤ. ɻʝʨʦʾʚ ʂʦʩʤʦʩʫ ʦʙʣʘʜʥʘʥʘ  

ʧʽʜʡʦʤʥʦʶ ʤʘʰʠʥʦʶ ʪʠʧʫ ʎʈ 6 ï 3,2/0,5 ʟ ʦʜʥʠʤ ʨʦʟʨʽʟʥʠʤ ʮʠʣʽʥʜʨʠʯʥʠʤ  ʙʘʨʘʙʘʥʦʤ. 

ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ  ʜʚʦʧʦʚʝʨʭʦʚʘ  ʢʣʽʪʴ  ʧʽʜ  ʚʘʛʦʥʝʪʢʫ  ɺɻï3.3 ʟ ʧʨʦʪʠʚʘʛʦʶ. ɺ ʜʽʶ 

ʧʽʜʡʦʤʥʘ ʤʘʰʠʥʘ ʧʨʠʚʦʜʠʪʴʩʷ ʪʠʭʦʭʽʜʥʠʤ ʝʣʝʢʪʨʦʜʚʠʛʫʥʦʤ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ʇɹʂ-

285/85  ʧʦʪʫʞʥʽʩʪʶ  900 ʢɺʪ,  ʯʘʩʪʦʪʦʶ  ʦʙʝʨʪʘʥʥʷ 26 ʦʙ/ʭʚ.  ʇʨʠʚʽʜ ʤʘʰʠʥʠ 

ʙʝʟʨʝʜʫʢʪʦʨʥʠʡ. ɻʦʣʦʚʥʽ  ʢʘʥʘʪʠ ʤʘʶʪʴ  ʜʽʘʤʝʪʨ  53,5 ʤʤ. ʋʩʪʘʥʦʚʢʘ ʦʙʣʘʜʥʘʥʘ  

ʫʢʽʩʥʠʤ  ʤʝʪʘʣʝʚʠʤ  ʢʦʧʨʦʤ  ʚʠʩʦʪʦʶ 46 ʤ ʟ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʢʦʧʨʦʚʠʭ ʥʘʧʨʘʚʣʷʶʯʠʭ  

ʰʢʽʚʽʚ  ʚ  ʦʜʥʽʡ  ʚʝʨʪʠʢʘʣʴʥʽʡ   ʧʣʦʱʠʥʽ.   ɺʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ   ʢʦʧʨʦʚʽ  ʰʢʽʚʠ 

ʜʽʘʤʝʪʨʦʤ 5 ʤ. 

ʇʽʜʡʦʤʥʘ ʤʘʰʠʥʘ ʚʠʛʦʪʦʚʣʝʥʘ ʚ 1966 ʨ. ʽ ʚʚʝʜʝʥʘ  ʚ  ʝʢʩʧʣʫʘʪʘʮʽʶ  ʚ 1972 ʨ., 

ʪʦʙʪʦ ʚʦʥʘ  ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ  ʚʞʝ ʙʽʣʴʰʝ 50 ʨʦʢʽʚ, ʫ ʪʦʡ ʯʘʩ, ʷʢ ʨʦʟʨʘʭʫʥʢʦʚʠʡ   ʪʝʨʤʽʥ  

ʾʾ  ʝʢʩʧʣʫʘʪʘʮʽʾ  ʩʪʘʥʦʚʠʪʴ 25 ʨʦʢʽʚ. ʅʘʩʪʽʣʴʢʠ ʪʨʠʚʘʣʠʡ ʪʝʨʤʽʥ ʨʦʙʦʪʠ ʧʽʜʡʦʤʥʦʾ 

ʤʘʰʠʥʠ ʨʦʙʠʪʴ ʥʝʤʦʞʣʠʚʦʶ ʾʾ ʝʢʩʧʣʫʘʪʘʮʽʶ ʚ ʧʝʨʚʠʥʥʠʭ ʧʨʦʻʢʪʥʠʭ  ʨʝʞʠʤʘʭ. ʉʘʤʝ ʟ 

ʮʽʻʾ ʧʨʠʯʠʥʠ   ʤʘʢʩʠʤʘʣʴʥʘ  ʜʦʟʚʦʣʝʥʘ  ʟʘʨʘʟ  ʰʚʠʜʢʽʩʪʴ  ʧʽʜʡʦʤʫ  ʩʪʘʥʦʚʠʪʴ 6,0 ʤ/c  

ʧʨʠ   ʧʨʦʻʢʪʥʽʡ (ʨʦʟʨʘʭʫʥʢʦʚʽʡ) ʰʚʠʜʢʦʩʪʽ ʫ 8,2 ʤ/c. ɿʤʝʥʰʝʥʥʷ  ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʰʚʠʜʢʦʩʪʽ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ  ʥʘ  ʨʦʙʦʪʦʟʜʘʪʥʽʩʪʴ  ʧʽʜʡʦʤʥʦʾ ʫʩʪʘʥʦʚʢʠ, ʦʜʥʘʢ ʚʦʥʦ 

ʦʙʤʝʞʫʻ ʾʾ   ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ɿ  ʦʛʣʷʜʫ  ʥʘ ʮʝ ʘʢʪʫʘʣʴʥʠʤ ʻ ʧʦʰʫʢ ʽʥʰʠʭ  ʜʦʜʘʪʢʦʚʠʭ 

ʟʘʭʦʜʽʚ,  ʩʧʨʷʤʦʚʘʥʠʭ  ʥʘ ʧʽʜʪʨʠʤʢʫ ʚʠʩʦʢʦʾ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ  ʥʘʜʽʡʥʦʩʪʽ ʜʽʶʯʦʾ   

ʧʽʜʡʦʤʥʦʾ  ʫʩʪʘʥʦʚʢʠ  ʧʨʠ  ʟʘʙʝʟʧʝʯʝʥʥʽ  ʜʦʩʪʘʪʥʴʦ  ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ  ʾʾ  ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ɺʠʢʦʥʘʥʽ ʨʦʟʨʘʭʫʥʢʠ ʚʢʘʟʫʶʪʴ ʥʘ ʩʝʨʡʦʟʥʠʡ ʥʝʜʦʣʽʢ ʢʣʽʪʴʦʚʦʾ ʧʽʜʡʦʤʥʦʾ 

ʫʩʪʘʥʦʚʢʠ. ɺʽʥ ʧʦʣʷʛʘʻ ʚ ʨʽʟʢʽʡ ʟʤʽʥʽ ʨʫʰʽʡʥʠʭ ʟʫʩʠʣʴ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʶʚʘʪʠ ʥʘ 

ʢʦʣʽ ʦʨʛʘʥʘ ʥʘʚʠʚʢʠ ʙʘʨʘʙʘʥʘ. ɿʦʢʨʝʤʘ, ʥʘ ʧʦʯʘʪʢʫ ʧʝʨʽʦʜʫ  ʨʽʚʥʦʤʽʨʥʦʛʦ ʭʦʜʫ ʢʣʽʪʽ 

ʧʦʪʨʽʙʥʝ ʨʫʰʽʡʥʝ ʟʫʩʠʣʣʷ ʩʪʘʥʦʚʠʪʴ 94,7 ʢʅ, ʘ ʚʞʝ ʚ ʢʽʥʮʽ ʮʴʦʛʦ ʧʝʨʽʦʜʫ, ʪʦʙʪʦ ʯʝʨʝʟ 

86,4 ʩ,  ʥʘ ʢʦʣʽ ʥʘʚʠʚʢʠ ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ ʛʘʣʴʤʽʚʥʝ ʟʫʩʠʣʣʷ ï18,8 ʢʅ. ɼʘʣʽ ʜʦ 

ʟʘʚʝʨʰʝʥʥʷ  ʧʽʜʡʦʤʥʦʛʦ  ʮʠʢʣʫ ʥʘ ʢʦʣʽ  ʥʘʚʠʚʢʠ  ʙʘʨʘʙʘʥʘ  ʧʦʪʨʽʙʥʦ ʧʽʜʪʨʠʤʫʚʘʪʠ 

ʛʘʣʴʤʽʚʥʽ ʟʫʩʠʣʣʷ ʚʝʣʠʯʠʥʦʶ ʚʽʜ ï81 ʜʦ ï25,3 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 ʧʦʨʦʜʞʫʻ 

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. 

ʊʦʤʫ ʫʩʫʥʝʥʥʷ ʮʴʦʛʦ  ʥʝʜʦʣʽʢʫ ʻ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ. ʁʦʛʦ ʚʠʨʽʰʝʥʥʷ ʜʦʟʚʦʣʠʪʴ 

ʧʽʜʚʠʱʠʪʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ ʥʘʜʽʡʥʽʩʪʴ ʧʽʜʡʦʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʽ ʩʧʨʠʷʪʠʤʝ ʧʦʜʦʚʞʝʥʥʶ 

ʪʝʨʤʽʥʘ ʡʦʛʦ ʝʢʩʧʣʫʘʪʘʮʽʾ.  

ɿʘʟʥʘʯʝʥʠʡ  ʥʝʜʦʣʽʢ  ʜʦʧʦʤʽʞʥʦʾ  ʧʽʜʡʦʤʥʦʾ  ʫʩʪʘʥʦʚʢʠ ʧʦʨʦʜʞʫʻʪʴʩʷ ʟʥʘʯʥʦʶ ʾʾ 

ʩʪʘʪʠʯʥʦʶ ʥʝʚʨʽʚʥʦʚʘʞʝʥʽʩʪʶ, ʷʢʘ ʦʙʫʤʦʚʣʝʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʦʩʠʪʴ ʚʘʞʢʦʛʦ 

ʛʦʣʦʚʥʦʛʦ ʢʘʥʘʪʫ ʟ  ʧʦʛʦʥʥʦʶ ʤʘʩʦʶ 11,15 ʢʛ/ʤ  ʽ ʚʝʣʠʢʦʶ ʚʠʩʦʪʦʶ   ʧʽʜʡʦʤʫ 585 ʤ. 

ʉʪʝʧʽʥʴ ʩʪʘʪʠʯʥʦʾ ʥʝʚʨʽʚʥʦʚʘʞʝʥʦʩʪʽ ʫʩʪʘʥʦʚʢʠ ʩʪʘʥʦʚʠʪʴ ‏ ρȟφω, ʫ ʪʦʡ ʯʘʩ, ʷʢ ʟʘ 
ʥʦʨʤʘʤʠ ʧʨʦʻʢʪʫʚʘʥʥʷ ʚʞʝ ʧʨʠ ‏ πȟφ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʽʜʡʦʤʥʽ ʫʩʪʘʥʦʚʢʠ 

ʚʨʽʚʥʦʚʘʞʫʚʘʪʠ. ɼʘʥʘ ʧʽʜʡʦʤʥʘ ʫʩʪʘʥʦʚʢʘ  ʜʚʦʢʽʥʮʝʚʘ, ʪʦʤʫ ʾʾ ʚʨʽʚʥʦʚʘʞʫʚʘʥʥʷ ʤʦʞʥʘ 

ʜʦʩʷʛʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʭʚʦʩʪʦʚʦʛʦ ʚʨʽʚʥʦʚʘʞʫʶʯʦʛʦ ʢʘʥʘʪʫ.  
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ʈʦʟʨʘʭʫʥʢʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʽʚʥʦʚʘʞʥʦʛʦ ʟ ʛʦʣʦʚʥʠʤ ʭʚʦʩʪʦʚʦʛʦ 

ʢʘʥʘʪʫ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʝ ʛʘʣʴʤʽʚʥʝ ʟʫʩʠʣʣʷ ï21,9 ʢʅ ʧʦʪʨʽʙʥʦ ʩʪʚʦʨʶʚʘʪʠ ʣʠʰʝ ʚ 

ʧʝʨʽʦʜ  ʛʘʣʴʤʽʚʥʦʛʦ  ʨʫʭʫ ʢʣʽʪʽ ʟ ʦʩʥʦʚʥʠʤ ʫʧʦʚʽʣʴʥʝʥʥʷʤ. ɺʦʥʦ   ʤʦʞʝ ʩʪʚʦʨʶʚʘʪʠʩʷ 

ʤʝʭʘʥʽʯʥʠʤ ʛʘʣʴʤʦʤ. ɺ ʫʩʽʭ ʽʥʰʠʭ ʧʝʨʽʦʜʘʭ ʧʽʜʡʦʤʥʦʛʦ ʮʠʢʣʫ ʥʘ ʢʦʣʽ ʥʘʚʠʚʢʠ 

ʙʘʨʘʙʘʥʘ ʧʦʪʨʽʙʥʽ ʨʫʰʽʡʥʽ ʟʫʩʠʣʣʷ. 

ʊʘʢʫ ʜʽʘʛʨʘʤʫ ʨʫʰʽʡʥʠʭ ʟʫʩʠʣʴ ʜʦʩʪʘʪʥʴʦ ʧʨʦʩʪʦ ʨʝʘʣʽʟʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʪʠʧʦʚʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʧʽʜʡʦʤʥʦʶ ʤʘʰʠʥʦʶ. 

ʆʪʞʝ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʜʘʥʽʡ ʧʽʜʡʦʤʥʽʡ ʫʩʪʘʥʦʚʮʽ ʨʽʚʥʦʚʘʞʥʦʛʦ ʭʚʦʩʪʦʚʦʛʦ 

ʢʘʥʘʪʫ ʩʫʪʪʻʚʦ ʟʛʣʘʜʞʫʻ ʧʦʪʨʽʙʥʽ ʨʫʰʽʡʥʽ ʟʫʩʠʣʣʷ ʥʘ ʢʦʣʽ ʦʨʛʘʥʘ ʥʘʚʠʚʢʠ, ʱʦ ʩʧʨʦʱʫʻ  

ʫʧʨʘʚʣʽʥʥʷ  ʧʽʜʡʦʤʥʦʶ  ʫʩʪʘʥʦʚʢʦʶ, ʧʽʜʚʠʱʫʶʯʠ ʾʾ ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ ʥʘʜʽʡʥʽʩʪʴ, ʘ ʪʘʢʦʞ 

ʜʦʟʚʦʣʷʻ  ʟʤʝʥʰʠʪʠ  ʧʦʪʫʞʥʽʩʪʴ ʧʨʠʚʽʜʥʦʛʦ ʜʚʠʛʫʥʘ. 
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ʋɼʂ 622.6+621.86 

ɹʦʙʦʢʘʣʦ ɺ.ʉ., ʩʪʫʜʝʥʪ ʛʨ. 184-21ʩʢ-1 ʄʄʌ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʂʦʤʽʩʩʘʨʦʚ ʖ.ʆ., ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʩʠʩʪʝʤ  ʪʘ ʝʥʝʨʛʦʤʝʭʘʥʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ  

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

 

ʊɽʍʅɯʏʅɯ ʈɯʐɽʅʅʗ ʇʆ ɺɼʆʉʂʆʅɸʃɽʅʅʖ ʉʀʉʊɽʄʀ ɸɺɸʈɯʁʅʆɻʆ 

ɻɸʃʔʄʋɺɸʅʅʗ ʂɸɹɯʅʀ ʇɯɼʁʆʄʅʀʂɸ 

 

ɺʘʥʪʘʞʦʧʽʜʡʦʤʥʽ ʤʘʰʠʥʠ ʪʘ ʤʝʭʘʥʽʟʤʠ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʚʩʽʭ ʛʘʣʫʟʷʭ 

ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʜʣʷ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʚʘʥʪʘʞʽʚ ʟ ʦʜʥʦʛʦ ʨʽʚʥʷ ʥʘ 

ʽʥʰʠʡ. ʆʢʨʝʤʝ ʤʽʩʮʝ ʩʝʨʝʜ ʥʠʭ ʟʘʡʤʘʶʪʴ ʫʩʪʘʥʦʚʢʠ ʧʝʨʽʦʜʠʯʥʦʾ ʜʽʾ, ʚ ʷʢʠʭ 

ʧʝʨʝʤʽʱʝʥʥʷ ʚʘʥʪʘʞʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʢʘʙʽʥʽ, ʢʣʽʪʽ ʘʙʦ ʥʘ ʧʣʘʪʬʦʨʤʽ, ʱʦ ʨʫʭʘʻʪʴʩʷ ʧʦ 

ʞʦʨʩʪʢʠʤ ʥʘʧʨʷʤʥʠʤ.  

ʆʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʦʚʠʥʥʘ ʧʨʠʜʽʣʷʪʠʩʷ ʜʦ ʢʦʥʩʪʨʫʢʮʽʡ, ʚ ʷʢʠʭ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʧʝʨʝʚʦʟʢʘ ʣʶʜʝʡ, ʤʝʭʘʥʽʯʥʝ ʦʙʣʘʜʥʘʥʥʷ ʷʢʠʭ ʧʦʚʠʥʥʦ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘʩʪʫʧʥʠʤ 

ʦʩʥʦʚʥʠʤ ʚʠʤʦʛʘʤ: ʤʘʪʠ ʤʽʥʽʤʘʣʴʥʫ ʚʣʘʩʥʫ ʚʘʛʫ ʪʘ ʜʦʩʪʘʪʥʽʡ ʟʘʧʘʩ ʤʽʮʥʦʩʪʽ, ʧʣʘʚʥʽʩʪʴ 

ʨʫʭʫ ʪʘ ʤʘʣʦʰʫʤʥʽʩʪʴ ʨʦʙʦʪʠ, ʢʦʤʬʦʨʪ ʪʘ ʙʝʟʧʝʢʫ ʝʢʩʧʣʫʘʪʘʮʽʾ.   

ɼʣʷ ʙʝʟʧʝʯʥʦʾ ʨʦʙʦʪʠ ʣʶʜʩʴʢʽ ʧʽʜʡʦʤʥʠʢʠ ʦʙʣʘʜʥʫʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ 

ʩʠʩʪʝʤʘʤʠ ʟʘʭʠʩʪʫ ʷʢʽ ʢʦʥʪʨʦʣʶʶʪʴ ʧʘʨʘʤʝʪʨʠ ʨʫʭʫ ʩʠʩʪʝʤʠ ʽ ʩʧʨʘʮʴʦʚʫʶʪʴ 

ʘʚʪʦʤʘʪʠʯʥʦ ʟʫʧʠʥʷʶʯʠ ʢʘʙʽʥʫ ʘʙʦ ʢʣʽʪʴ ʧʨʠ ʧʦʨʫʰʝʥʥʽ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʪʘ ʚʠʥʠʢʥʝʥʥʽ 

ʘʚʘʨʽʡʥʦʾ ʩʠʪʫʘʮʽʾ.  

ɺʽʜʦʤʘ ʩʠʩʪʝʤʘ ʘʚʘʨʽʡʥʦʛʦ ʛʘʣʴʤʫʚʘʥʥʷ ʢʘʙʽʥʠ ʣʽʬʪʘ [1], ʱʦ ʤʽʩʪʠʪʴ ʤʝʭʘʥʽʟʤ 

ʦʙʤʝʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʢʘʙʽʥʠ, ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ ʢʘʙʽʥʽ ʣʽʬʪʘ ʽ ʟ'ʻʜʥʘʥʠʡ ʟ ʜʚʦʤʘ ʪʷʛʘʤʠ 

ʤʝʭʘʥʽʟʤʫ ʚʢʣʶʯʝʥʥʷ ʫʣʦʚʣʶʚʘʯʘ, ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʥʘ ʢʘʙʽʥʽ ʣʽʬʪʘ, ʽ ʫʣʦʚʣʶʚʘʯ, ʱʦ 

ʚʟʘʻʤʦʜʽʻ ʟ ʥʘʧʨʘʚʣʷʶʯʠʤʠ ʢʘʙʽʥʠ ʧʨʠ ʧʝʨʝʚʠʱʝʥʥʽ ʾʾ ʰʚʠʜʢʦʩʪʽ.  ʄʝʭʘʥʽʟʤ ʦʙʤʝʞʝʥʥʷ 

ʰʚʠʜʢʦʩʪʽ ʚʠʢʦʥʘʥʦ ʫ ʚʠʛʣʷʜʽ ʦʙʛʽʥʥʦʾ ʨʦʣʠʢʦʚʦʾ ʤʫʬʪʠ, ʷʢʘ ʩʧʽʚʚʽʩʥʦ ʚʩʪʘʥʦʚʣʝʥʘ ʚ 

ʦʜʥʦʤʫ ʟ ʨʦʣʠʢʦʚʠʭ ʙʘʰʤʘʢʽʚ, ʱʦ ʟʚ'ʷʟʫʶʪʴ ʢʘʙʽʥʫ ʟ ʾʾ ʥʘʧʨʷʤʥʠʤʠ, ʧʨʠ ʮʴʦʤʫ ʟʛʘʜʘʥʽ 

ʜʚʽ ʪʷʛʠ ʤʝʭʘʥʽʟʤʫ ʚʢʣʶʯʝʥʥʷ ʫʣʦʚʣʶʚʘʯʘ ʟ'ʻʜʥʫʶʪʴ ʢʦʨʧʫʩ ʦʙʛʽʥʥʦʾ ʨʦʣʠʢʦʚʦʾ ʤʫʬʪʠ 

ʤʝʭʘʥʽʟʤʫ ʦʙʤʝʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʟ ʫʣʦʚʣʶʚʘʯʝʤ. 

ʉʫʪʪʻʚʠʤ ʥʝʜʦʣʽʢʦʤ ʪʘʢʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʻ ʪʝ, ʱʦ ʤʽʞ ʨʦʣʠʢʦʤ ʪʘ ʥʘʧʨʘʚʣʷʶʯʠʤʠ 

ʽʩʥʫʻ ʪʽʣʴʢʠ ʬʨʠʢʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ, ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ ʧʦʨʫʰʝʥʦ ʘʙʦ ʧʦʚʥʽʩʪʶ ʚʪʨʘʯʝʥʦ ʚ 

ʥʘʩʣʽʜʦʢ ʤʝʭʘʥʽʯʥʦʛʦ ʟʥʦʩʫ ʝʣʝʤʝʥʪʽʚ, ʧʦʪʨʘʧʣʷʥʥʷ ʥʘ ʧʦʚʝʨʭʥʶ ʪʝʨʪʷ ʚʦʣʦʛʠ ʘʙʦ 

ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʎʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʪʦʛʦ, ʱʦ ʧʨʠ ʬʘʢʪʠʯʥʦʤʫ ʟʙʽʣʴʰʝʥʥʽ 

ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʢʘʙʽʥʠ ʥʝ ʚʽʜʙʫʜʝʪʴʩʷ ʚʚʽʤʢʥʝʥʥʷ ʚʢʘʟʘʥʦʾ ʩʠʩʪʝʤʠ, ʘʙʦ ʟʫʩʠʣʣʷ, ʱʦ ʜʽʻ 

ʥʘ ʪʷʛʠ ʜʣʷ ʧʽʜʪʷʛʫʚʘʥʥʷ ʫʣʦʚʣʶʚʘʯʘ ʙʫʜʝ ʥʝʜʦʩʪʘʪʥʴʦ ʜʣʷ ʟʫʧʠʥʢʠ ʢʘʙʽʥʠ. 

ʅʘ ʨʠʩ.1 ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʪʝʭʥʽʯʥʝ ʨʽʰʝʥʥʷ ʧʦ ʚʜʦʩʢʦʥʘʣʝʥʥʶ ʩʠʩʪʝʤʠ ʘʚʘʨʽʡʥʦʛʦ 

ʛʘʣʴʤʫʚʘʥʥʷ ʢʘʙʽʥʠ ʧʽʜʡʦʤʥʠʢʘ. ʄʝʭʘʥʽʯʥʘ ʩʠʩʪʝʤʘ ʧʨʠʩʪʨʦʶ ʤʘʻ ʥʘʧʨʷʤʥʫ 1 ʥʘ ʷʢʠʡ 

ʚʩʪʘʥʦʚʣʝʥʦ ʨʦʣʠʢʦʚʠʡ ʙʘʰʤʘʢ 2 ʚʩʝʨʝʜʠʥʽ ʷʢʦʛʦ ʨʦʟʪʘʰʦʚʘʥʦ ʤʝʭʘʥʽʟʤ ʦʙʤʝʞʝʥʥʷ 

ʰʚʠʜʢʦʩʪʽ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʻ ʦʙʛʽʥʥʫ ʨʦʣʠʢʦʚʫ ʤʫʬʪʫ 3. ʄʫʬʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʙʦʡʤʠ 

(ʢʦʨʧʫʩʘ) 4, ʟʽʨʦʯʢʠ 5 ʽ ʨʦʣʠʢʽʚ (ʢʫʣʴʦʢ) 6, ʰʪʦʚʭʘʯʘ 7 ʪʘ ʧʨʫʞʠʥʠ 8. ʅʘ ʢʦʨʧʫʩʽ 4 

ʟʘʢʨʽʧʣʝʥʘ ʚʘʞʽʣʴʥʘ ʩʠʩʪʝʤʘ 9 ʜʣʷ ʧʨʠʚʝʜʝʥʥʷ ʚ ʜʽʶ ʫʣʦʚʣʶʚʘʯʘ 10. ʋʣʦʚʣʶʚʘʯ 10 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʞʦʨʩʪʢʦʤʫ ʢʦʨʧʫʩʽ 11. ɼʣʷ ʚʠʢʣʶʯʝʥʥʷ ʚʪʨʘʪʠ ʬʨʠʢʮʽʡʥʦʛʦ ʟʚôʷʟʢʫ 

ʨʦʣʠʢʦʚʠʡ ʙʘʰʤʘʢ 2 ʜʦʜʘʪʢʦʚʦ ʦʙʣʘʜʥʘʥʦ ʟʫʙʯʘʪʠʤ ʢʦʣʝʩʦʤ ʷʢʝ ʚʟʘʻʤʦʜʽʻ ʟ ʟʫʙʯʘʪʦʶ 

ʨʝʡʢʦʶ 12, ʱʦ ʚʩʪʘʥʦʚʣʝʥʘ ʧʘʨʘʣʝʣʴʥʦ ʥʘʧʨʷʤʥʽʡ 1. 



ʉʝʢʮʽʷ 4 ï ʊʨʘʥʩʧʦʨʪʥʽ ʩʠʩʪʝʤʠ ʪʘ ʝʥʝʨʛʦʤʝʭʘʥʽʯʥʽ ʢʦʤʧʣʝʢʩʠ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ  
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ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ ʤʝʭʘʥʽʟʤʫ ʦʙʤʝʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʚʽʜʮʝʥʪʨʦʚʽʡ 

ʩʠʣʽ ʨʦʣʠʢʽʚ 6, ʱʦ ʦʙʝʨʪʘʶʪʴʩʷ ʚ ʢʦʨʧʫʩʽ ʦʙʛʽʥʥʦʾ ʤʫʬʪʠ 3. ʇʨʠ ʥʦʨʤʘʣʴʥʦʤʫ ʨʫʩʽ 

ʢʘʙʽʥʠ ʣʽʬʪʘ ʚʥʠʟ ʨʦʣʠʢʦʚʘ ʦʙʦʡʤʘ 3 ʨʫʭʘʻʪʴʩʷ ʪʘʢ ʩʘʤʦ, ʷʢ ʨʦʣʠʢʦʚʠʡ ʙʘʰʤʘʢ 2, ʷʢ 

ʪʽʣʴʢʠ ʰʚʠʜʢʽʩʪʴ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʧʨʫʞʠʥʘ 8 ʩʪʠʩʢʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʚʽʜʮʝʥʪʨʦʚʦʾ ʩʠʣʠ, 

ʨʫʭʘʶʯʠ ʨʦʣʠʢ 6 ʟʽʨʦʯʢʦʶ 5. ʈʦʣʠʢʠ 6 ʤʫʬʪʠ 3 ʧʦʯʠʥʘʶʪʴ ʟʤʽʱʫʚʘʪʠʩʷ ʜʦ ʧʝʨʠʬʝʨʽʾ, ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʪʠʩʢʘʥʥʷ ʢʦʨʧʫʩʫ ʤʫʬʪʠ 4. 

ʈʝʟʫʣʴʪʘʪʦʤ ʟʘʪʠʩʢʘʥʥʷ ʢʦʨʧʫʩʫ ʤʫʬʪʠ 4 ʻ ʡʦʛʦ ʧʦʚʦʨʦʪ. ʂʦʨʧʫʩ ʤʫʬʪʠ 4 

ʞʦʨʩʪʢʦ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʫʣʦʚʣʶʚʘʯʝʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʷʛ 9. ʇʨʠ ʧʦʚʦʨʦʪʽ ʢʦʨʧʫʩʫ 4 ʚʽʥ 

ʪʷʛʥʝ ʟʘ ʩʦʙʦʶ ʪʷʛʠ 9, ʘ ʪʽ ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʽʜʪʷʛʫʶʪʴ ʫʣʦʚʣʶʚʘʯ 10, ʟʘʪʠʩʥʫʪʠʡ ʚ 

ʥʝʨʫʭʦʤʦʤʫ ʢʦʨʧʫʩʽ 11. ɺ ʨʝʟʫʣʴʪʘʪʽ ʩʠʣ ʪʝʨʪʷ, ʱʦ ʚʠʥʠʢʣʠ, ʢʘʙʽʥʘ ʥʘ ʷʢʽʡ ʚʩʪʘʥʦʚʣʝʥʦ 

ʫʣʦʚʣʶʚʘʯ 10, ʟʘʪʠʩʢʘʻʪʴʩʷ ʤʽʞ ʥʘʧʨʷʤʥʠʤʠ 1 ʽ ʟʫʧʠʥʷʻʪʴʩʷ. ɺʚʽʤʢʥʝʥʥʷ ʧʨʠʩʪʨʦʶ 

ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʙʘʛʘʪʦʨʘʟʦʚʦ.  

 

 
ʈʠʩʫʥʦʢ 1 ï ɺʜʦʩʢʦʥʘʣʝʥʠʡ ʤʝʭʘʥʽʟʤ ʦʙʤʝʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ 

 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʭʘʥʽʯʥʦʛʦ ʟʫʙʯʘʪʦʛʦ ʟʚôʷʟʢʫ ʟʘʤʽʩʪʴ ʬʨʠʢʮʽʡʥʦʛʦ ʚ ʧʘʨʽ 

çʥʘʧʨʷʤʥʘ ï ʨʦʣʠʢʦʚʠʡ ʙʘʰʤʘʢè ʚʜʦʩʢʦʥʘʣʶʻ ʽʩʥʫʶʯʠʡ ʤʝʭʘʥʽʟʤ ʦʙʤʝʞʝʥʥʷ 

ʰʚʠʜʢʦʩʪʽ [1] ʪʘ  ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʙʝʟʧʝʢʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʘ ʨʘʭʫʥʦʢ ʛʘʨʘʥʪʦʚʘʥʦʛʦ 

ʚʚʽʤʢʥʝʥʥʷ ʘʚʘʨʽʡʥʦʛʦ ʛʘʣʴʤʫʚʘʥʥʷ ʧʨʠ ʧʝʨʝʚʠʱʝʥʥʽ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ. 

ʇʨʘʢʪʠʯʥʘ ʨʝʘʣʽʟʘʮʽʷ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ ʥʝ ʚʠʢʣʠʢʘʻ ʪʨʫʜʥʦʱʽʚ ʫ 

ʬʘʭʽʚʮʽʚ ʫ ʛʘʣʫʟʽ ʙʫʜʫʚʘʥʥʷ ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ʊʝʭʥʽʯʥʠʡ ʨʝʟʫʣʴʪʘʪ 

ʧʦʣʷʛʘʻ ʚ ʥʘʜʽʡʥʦʤʫ ʩʧʨʘʮʶʚʘʥʥʽ ʩʠʩʪʝʤʠ ʪʘ ʩʧʨʦʱʝʥʥʽ ʢʦʥʩʪʨʫʢʮʽʾ.  

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ 

1. ʉʠʩʪʝʤʘ ʘʚʘʨʽʡʥʦʛʦ ʛʘʣʴʤʫʚʘʥʥʷ ʢʘʙʽʥʠ ʣʽʬʪʘ: ʧʘʪ. 2444471 ʈʌ: ʄʇʂ7 

B66B5/04; ʦʧʫʙʣ. 10.03.2012. 

 



ʉʝʢʮʽʷ 4 ï ʊʨʘʥʩʧʦʨʪʥʽ ʩʠʩʪʝʤʠ ʪʘ ʝʥʝʨʛʦʤʝʭʘʥʽʯʥʽ ʢʦʤʧʣʝʢʩʠ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ  

ʄʘʪʝʨʽʘʣʠ X ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çʄʦʣʦʜʴ: ʥʘʫʢʘ ʪʘ ʽʥʥʦʚʘʮʽʾè 

122 

ʋɼʂ 622.625. 58 

 

ɻʝʨʘʩʠʤʝʥʢʦ ɸ.ʆ., ʘʩʧʽʨʘʥʪ ʢʘʬʝʜʨʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ ʪʘ ʝʥʝʨʛʦʤʝʭʘʥʽʯʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʐʠʨʽʥ. ʃ.ʅ., ʜ.ʪ.ʥ., ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ ʪʘ 

ʝʥʝʨʛʦʤʝʭʘʥʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ 

 (ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ "ɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ", ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʆʉʆɹʃʀɺʆʉʊɯ ʂʈɯʇʃɽʅʅʗ ʄʆʅʆʈɽʁʂʆɺʆɻʆ ʉʊɸɺʋ ʇɯɼɺɯʉʅʀʍ 

ʄʆʅʆʈɽʁʂʆɺʀʍ ɼʆʈɯɻ ɺ ʇʃɸʉʊʆɺʀʍ ɼɯʃʔʅʀʏʀʍ ɺʀʈʆɹʂɸʍ  

 

ɺ ʩʧʝʮʠʬʽʯʥʠʭ ʫʤʦʚʘʭ ʨʦʟʨʦʙʢʠ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʽʚ ʰʘʭʪ ɿʘʭʽʜʥʦʛʦ ɼʦʥʙʘʩʫ 

ʧʦʩʪʽʡʥʦ ʚʠʥʠʢʘʶʪʴ ʧʨʦʙʣʝʤʠ ʜʦʩʪʘʚʢʠ ʜʦʧʦʤʽʞʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʦʙʣʘʜʥʘʥʥʷ ʽ ʣʶʜʝʡ ʚ 

ʧʨʦʪʷʞʥʠʭ ʛʽʨʥʠʯʠʭ ʚʠʨʦʙʢʘʭ ʟ ʧʦʨʦʜʘʤʠ ʧʽʜʦʰʚʠ, ʟʜʽʙʥʠʤʠ ʜʦ ʟʜʠʤʘʥʥʷ. 

ʆʟʥʘʯʝʥʘ ʧʨʦʙʣʝʤʘ ʚʠʨʽʰʫʻʪʴʩʷ ʰʣʷʭʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʽʜʚʽʩʥʠʭ ʤʦʥʦʨʝʡʢʦʚʠʭ 

ʜʦʨʽʛ (ʇɼʄ) ʟ ʜʠʟʝʣʴʥʠʤ ʣʦʢʦʤʦʪʠʚʦʤ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʩʠʩʪʝʤʘʪʠʯʥʝ ʧʦʜʦʚʞʝʥʥʷ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʘʨʰʨʫʪʽʚ ʽ ʟʤʽʥʠ ʛʽʨʥʠʯʦʪʝʭʥʽʯʥʠʭ ʫʤʦʚ ʨʦʟʨʦʙʢʠ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʽʚ ʟ 

ʥʝʩʪʽʡʢʠʤʠ ʧʦʨʦʜʘʤʠ ʧʦʢʨʽʚʣʽ ʚʠʤʘʛʘʶʪʴ ʚʠʨʽʰʝʥʥʷ ʥʠʟʢʠ ʧʠʪʘʥʴ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ  ʇɼʄ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʚʠʨʦʙʦʢ. ɼʦ ʪʘʢʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʣʽʜ ʚʽʜʥʝʩʪʠ  ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʇɼʄ ʽ ʤʘʩʫ 

ʚʘʥʪʘʞʫ, ʱʦ ʪʨʘʥʩʧʦʨʪʫʻʪʴʩʷ ʧʦ ʤʦʥʦʨʝʡʢʦʚʦʤʫ ʩʪʘʚʫ. 

ʅʘ ʜʘʥʠʡ ʯʘʩ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʧʽʜʚʽʩʥʠʭ ʜʠʟʝʣʴʥʠʭ ʇɼʄ ʧʦ 

ʜʽʣʴʥʠʯʥʠʤ ʪʨʘʥʩʧʦʨʪʥʠʤ ʚʠʨʦʙʢʘʤ ʩʪʘʥʦʚʠʪʴ 2 ʤ/ʩ. ɯʥʪʝʥʩʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʛʽʨʥʠʯʠʭ 

ʨʦʙʽʪ ʥʘ ʰʘʭʪʘʭ ɿʘʭʽʜʥʦʛʦ ɼʦʥʙʘʩʫ ʧʦʪʨʝʙʫʻ ʧʦʩʪʽʡʥʦʛʦ ʩʢʦʨʦʯʝʥʥʷ ʪʝʨʤʽʥʽʚ 

ʧʽʜʛʦʪʦʚʢʠ ʥʦʚʠʭ ʚʠʾʤʢʦʚʠʭ ʩʪʦʚʧʽʚ  ʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦʩʪʘʚʢʠ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʚʘʥʪʘʞʽʚ ʜʦ 

ʦʯʠʩʥʠʭ ʽ ʧʽʜʛʦʪʦʚʯʠʭ ʚʠʙʦʾʚ  ʽ ʣʶʜʝʡ ʜʦ ʨʦʙʦʯʠʭ ʤʽʩʮʴ [1]. ʆʜʥʘʢ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ 

ʤʦʥʦʨʝʡʢʦʚʦʾ ʩʠʩʪʝʤʠ ʚʠʥʠʢʘʶʪʴ ʜʠʥʘʤʽʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʘʨʢʦʚʝ ʢʨʽʧʣʝʥʥʷ ʘ ʪʘʢʦʞ 

ʤʘʶʪʴ ʤʽʩʮʝ ʥʝʧʝʨʝʜʙʘʯʝʥʽ ʦʙʩʪʘʚʠʥʠ, ʷʢʽ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʽʥʽʮʽʶʚʘʥʥʷ ʧʨʦʮʝʜʫʨ 

ʝʢʩʪʨʝʥʦʛʦ ʛʘʣʴʤʫʚʘʥʥʷ. ɿʘʣʝʞʥʦ ʚʽʜ ʧʨʦʬʽʣʶ ʰʣʷʭʫ, ʤʘʩʠ ʚʘʥʪʘʞʫ, ʱʦ ʧʝʨʝʚʦʟʠʪʴʩʷ, ʽ 

ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʝʢʩʪʨʝʥʝ ʛʘʣʴʤʫʚʘʥʥʷ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʜʠʥʘʤʽʯʥʠʭ ʧʝʨʝʚʘʥʪʘʞʝʥʴ ʪʘ 

ʨʫʭʫ ʧʦʨʽʜ ʧʦʢʨʽʚʣʽ [2]. 

 

 
ʈʠʩʫʥʦʢ 1 ð ʉʭʝʤʘ ʜʚʦʨʽʚʥʝʚʦʛʦ ʨʘʤʥʦ-ʘʥʢʝʨʥʦʛʦ ʢʨʽʧʣʝʥʥʷ ʟʘʢʨʽʧʣʝʥʥʷ 

ʤʦʥʦʨʝʡʢʦʚʦʛʦ ʩʪʘʚʫ ʇɼʄ: 1-7 ï ʘʥʢʝʨʠ ʧʝʨʰʦʛʦ ʨʽʚʥʷ ʜʣʷ ʢʨʽʧʣʝʥʥʷ ʥʝʩʪʽʡʢʠʭ ʧʦʨʽʜ 

ʧʦʢʨʽʚʣʽ; ɸʇʄ1, ɸʇʄ2 ï ʘʥʢʝʨʠ ʜʨʫʛʦʛʦ ʨʽʚʥʷ ʜʣʷ ʟʘʢʨʽʧʣʝʥʥʷ ʤʦʥʦʨʝʡʢʦʚʦʛʦ ʩʪʘʚʫ 

ʇɼʄ ʜʦ ʩʪʽʡʢʠʭ ʧʦʨʽʜ ʧʦʢʨʽʚʣʽ. 
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ɿʛʽʜʥʦ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤʠ [3] ʜʠʥʘʤʽʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘʜʘʻ ʚʠʨʽʰʘʣʴʥʠʡ ʚʧʣʠʚ ʥʘ 

ʟʙʝʨʝʞʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʘʨʢʦʚʦʛʦ ʢʨʽʧʣʝʥʥʷ. ʇʨʦʚʝʜʝʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʩʪʘʣʝʚʦʛʦ 

ʘʨʦʯʥʦʛʦ ʪʘ ʘʥʢʝʨʥʦʛʦ ʢʨʽʧʣʝʥʥʷ ʥʘ ʤʽʮʥʽʩʪʴ ʧʨʠ ʩʪʘʪʠʯʥʦʤʫ ʪʘ ʜʠʥʘʤʽʯʥʦʤʫ 

ʥʘʚʘʥʪʘʞʝʥʥʽ ʧʦʢʘʟʘʣʠ, ʱʦ ʩʪʽʡʢʽʩʪʴ ʦʧʦʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟʥʠʞʫʻʪʴʩʷ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ 

ʰʚʠʜʢʦʩʪʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʴ ʘʥʢʝʨʥʦʛʦ ʢʨʽʧʣʝʥʥʷ ʧʨʠ ʜʠʥʘʤʽʯʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ 

ʜʝʤʦʥʩʪʨʫʶʪʴ ʟʥʠʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʤʽʮʥʦʩʪʽ ʘʥʢʝʨʽʚ ʥʘ 16 % ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 

ʩʪʘʪʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʇʨʠ ʰʚʠʜʢʦʩʪʷʭ ʜʦ 1,17 ʤ/ʩ ʘʥʢʝʨʥʝ ʢʨʽʧʣʝʥʥʷ ʟʙʝʨʽʛʘʻ ʩʚʦʾ 

ʚʣʘʩʪʠʚʦʩʪʽ. ɿʨʽʟ ʩʪʨʠʞʥʷ ʘʥʢʝʨʘ ʧʦʯʠʥʘʻ ʚʽʜʙʫʚʘʪʠʩʷ ʣʠʰʝ ʟʘ ʰʚʠʜʢʦʩʪʽ 1,25 ʤ/ʩ, 

ʤʘʢʩʠʤʘʣʴʥʘ ʩʠʣʘ ʟʩʫʚʫ ʩʪʘʥʦʚʠʣʘ 213 ʢʅ. ʇʨʠ ʙʽʣʴʰ ʚʠʩʦʢʠʭ ʰʚʠʜʢʦʩʪʷʭ ʩʠʣʘ  

ʟʨʦʩʪʘʣʘ, ʜʦʢʠ ʥʝ ʜʦʩʷʛʣʘ ʟʥʘʯʝʥʥʷ 229 ʢʅ, ʱʦ ʙʫʣʦ ʨʽʚʥʝ ʤʘʢʩʠʤʘʣʴʥʦʾ ʩʠʣʽ, ʦʪʨʠʤʘʥʦʾ 

ʧʨʠ ʩʪʘʪʠʯʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ. 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʘʨʢʦʚʦʛʦ ʢʨʽʧʣʝʥʥʷ ʧʨʠ ʜʠʥʘʤʽʯʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ ʧʦʢʘʟʘʣʠ, ʱʦ 

ʧʦʯʘʪʦʢ ʨʫʭʫ ʧʦʜʘʪʣʠʚʠʭ ʝʣʝʤʝʥʪʽʚ ʚʽʜʙʫʚʘʚʩʷ ʧʨʠ ʤʝʥʰʦʤʫ ʟʫʩʠʣʣʽ, ʥʽʞ ʧʦʪʨʽʙʥʦ ʧʨʠ 

ʩʪʘʪʠʯʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ. ʄʘʢʩʠʤʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 1,4 ʤ/ʩ. 

ʈʫʭ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ Ó 2,8 ʤ/ʩ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʚʥʦʛʦ ʟʥʦʰʫʚʘʥʥʷ ʰʘʨʥʽʨʘ, ʚ 

ʧʝʨʰʫ ʯʝʨʛʫ ʯʝʨʝʟ ʦʩʣʘʙʣʝʥʥʷ ʛʘʡʦʢ ʩʢʦʙʠ. ʊʘʢʠʡ ʩʪʘʥ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʪʨʘʪʠ ʩʪʽʡʢʦʩʪʽ 

ʢʨʽʧʣʝʥʥʷ ʽ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʽʜʚʽʩʥʦʾ ʤʦʥʦʨʝʡʢʦʚʦʾ ʜʦʨʦʛʠ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʜʦʩʣʽʜʞʝʥʴ [2, 3] ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʧʽʜ ʯʘʩ ʨʫʭʫ 

ʧʽʜʚʽʩʥʦʾ ʤʦʥʦʨʝʡʢʠ ʟʽ ʰʚʠʜʢʦʩʪʷʤʠ, ʱʦ ʧʝʨʝʚʠʱʫʶʪʴ 2 ʤ/ʩ, ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʨʽʧʣʝʥʥʷ ʷʢʝ ʚʽʜʧʦʚʽʜʘʪʠʤʝ ʨʝʢʦʤʝʥʜʘʮʽʷʤ ʱʦʜʦ ʩʪʽʡʢʦʩʪʽ ʜʦ 

ʜʠʥʘʤʽʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. ʋ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʫʤʦʚ ʰʘʭʪ 

ɿɼ ʪʝʭʥʦʣʦʛʽʶ ʜʚʦʨʽʚʥʝʚʦʛʦ ʨʘʤʥʦ-ʘʥʢʝʨʥʦʛʦ ʢʨʽʧʣʝʥʥʷ ʧʽʜʛʦʪʦʚʯʠʭ ʪʘ ʜʽʣʴʥʠʯʥʠʭ 

ʚʠʨʦʙʦʢ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʢʘʥʘʪʥʠʭ ʘʥʢʝʨʽʚ, ʨʦʟʨʦʙʣʝʥʠʭ 

ʚʽʪʯʠʟʥʷʥʠʤʠ ʬʘʭʽʚʮʷʤʠ.[4, 5] (ʨʠʩ.1) 
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ʂʘʾʨʩʴʢʠʡ ɼ. ʉ., ʩʪʫʜʝʥʪ ʛʨ. 184ʤ-21-1  

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʌʝʣʦʥʝʥʢʦ ʉ.ɺ., ʢ.ʪ.ʥ., ʧʨʦʬ. ʢʘʬʝʜʨʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ 

ʪʘ ʝʥʝʨʛʦʤʝʭʘʥʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ "ɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ", ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʆɹˆʈʋʅʊʋɺɸʅʅʗ ɯʅʅʆɺɸʎɯʁʅʀʍ ʊɽʍʅɯʏʅʀʍ ʈɯʐɽʅʔ ɿ 

ʋɼʆʉʂʆʅɸʃɽʅʅʗ ɹɸʈɸɹɸʅʅʆɻʆ ɺʀʂʆʅɸɺʏʆɻʆ ʆʈɻɸʅʋ ɺʋɻɯʃʔʅʆɻʆ 

ʂʆʄɹɸʁʅʋ  

 

    ɺʠʜʦʙʫʪʦʢ ʚʫʛʽʣʣʷ ʧʽʜʟʝʤʥʠʤ ʩʧʦʩʦʙʦʤ ʽʟ ʧʦʣʦʛʠʭ ʧʣʘʩʪʽʚ ʥʠʥʽ ʚʝʜʝʪʴʩʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ, ʚ ʦʩʥʦʚʥʦʤʫ, ʦʯʠʩʥʠʭ ʢʦʤʙʘʡʥʽʚ. ʋ ʮʴʦʤʫ ʙʽʣʴʰʽʩʪʴ ʦʯʠʩʥʠʭ 

ʢʦʤʙʘʡʥʽʚ ʦʩʥʘʱʫʻʪʴʩʷ ʰʥʝʢʦʚʠʤʠ (ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʚʽʩʩʶ ʦʙʝʨʪʘʥʥʷ) ʚʠʢʦʥʘʚʯʠʤʠ 

ʦʨʛʘʥʘʤʠ. ʆʜʥʘʢ ʧʨʠ ʨʦʟʨʦʙʮʽ ʪʦʥʢʠʭ ʧʦʣʦʛʠʭ ʧʣʘʩʪʽʚ ʟ ʤʽʮʥʠʤ ʽ ʚ'ʷʟʢʠʤ ʚʫʛʽʣʣʷʤ, ʘ 

ʪʘʢʦʞ ʚ ʫʤʦʚʘʭ ʩʣʘʙʢʠʭ ʧʦʨʽʜ ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ ʧʦʢʨʽʚʣʽ ʦʯʠʩʥʦʛʦ ʚʠʙʦʶ ʜʦʙʨʝ 

ʟʘʨʝʢʦʤʝʥʜʫʚʘʣʠ ʩʝʙʝ ʦʯʠʩʥʽ ʢʦʤʙʘʡʥʠ ʟ ʙʘʨʘʙʘʥʥʠʤ (ʟ ʚʝʨʪʠʢʘʣʴʥʦʶ ʚʽʩʩʶ ʦʙʝʨʪʘʥʥʷ) 

ʚʠʢʦʥʘʚʯʠʤ ʦʨʛʘʥʦʤ. 

    ɺʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʦʾ ʚʫʛʣʝʜʦʙʫʚʥʦʾ ʪʝʭʥʽʢʠ ʜʣʷ ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʧʦʣʦʛʠʭ 

ʧʣʘʩʪʽʚ ʧʝʨʝʜʙʘʯʘʻ ʩʪʚʦʨʝʥʥʷ ʧʘʨʢʫ ʬʨʦʥʪʘʣʴʥʠʭ ʘʛʨʝʛʘʪʽʚ ʪʘ ʢʦʤʧʣʝʢʩʽʚ ʤʘʰʠʥ ʜʣʷ 

ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʪʦʥʢʠʭ ʽ ʜʫʞʝ ʪʦʥʢʠʭ ʧʣʘʩʪʽʚ ʟʽ ʩʢʣʘʜʥʠʤʠ ʛʽʨʥʠʯʦ-ʛʝʦʣʦʛʽʯʥʠʤʠ 

ʫʤʦʚʘʤʠ ʟʘʣʷʛʘʥʥʷ (ʫ ʪʦʤʫ ʯʠʩʣʽ ʚʠʢʠʜʦʥʝʙʝʟʧʝʯʥʠʭ), ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʜʦʙʫʪʦʢ ʙʝʟ 

ʧʦʩʪʽʡʥʦʾ ʧʨʠʩʫʪʥʦʩʪʽ ʣʶʜʠʥʠ ʫ ʚʠʙʦʾ. 

    ʈʦʟʚʠʪʦʢ ʛʽʨʥʠʯʦʛʦ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʙʝʟʧʝʨʝʨʚʥʠʤ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷʤ ʤʘʰʠʥ ʽ ʤʝʭʘʥʽʟʤʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʥʠʞʝʥʥʷ ʯʘʩʪʢʠ ʨʫʯʥʦʾ ʧʨʘʮʽ ʽ 

ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʚʫʛʽʣʣʷ, ʱʦ ʚʠʜʦʙʫʚʘʻʪʴʩʷ, ʽ ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

     ɿʘʛʘʣʦʤ ʚʫʛʽʣʴʥʝ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʫ ʥʘʡʙʣʠʞʯʽ ʨʦʢʠ ʧʦʢʣʠʢʘʥʝ ʚʠʨʽʰʫʚʘʪʠ 

ʟʘʚʜʘʥʥʷ ʧʨʠʩʢʦʨʝʥʥʷ ʚʠʧʫʩʢʫ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʛʦ ʛʽʨʥʠʯʦʰʘʭʪʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 

ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʛʽʨʥʠʢʽʚ ʋʢʨʘʾʥʠ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʶ ʪʘ ʥʘʜʽʡʥʦʶ ʪʝʭʥʽʢʦʶ. 

    ʊʦʤʫ ʜʣʷ ʯʘʩʪʢʦʚʦʛʦ, ʘ ʚ ʜʝʷʢʦʤʫ ʚʠʧʘʜʢʫ, ʽ ʧʦʚʥʦʛʦ ʫʩʫʥʝʥʥʷ ʟʘʟʥʘʯʝʥʠʭ 

ʥʝʜʦʣʽʢʽʚ ʥʝʦʙʭʽʜʥʝ ʧʨʦʚʝʜʝʥʥʷ ʨʝʪʝʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠʯʠʥ, ʱʦ ʾʭ ʧʦʨʦʜʞʫʶʪʴ, ʪʘ 

ʚʥʝʩʝʥʥʷ ʧʨʦʧʦʟʠʮʽʡ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʠʜʦʙʫʪʢʦʚʦʾ 

ʚʫʛʽʣʴʥʦʾ ʤʘʰʠʥʠ. 

ɼʣʷ ʮʴʦʛʦ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʨʽʰʠʪʠ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: 

¶ ʥʘ ʧʽʜʩʪʘʚʽ ʽʩʥʫʶʯʠʭ ʛʽʨʥʠʯʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʨʦʙʦʪʠ, ʥʝʦʙʭʽʜʥʦ ʟʘ 

ʽʩʥʫʶʯʦʶ ʤʝʪʦʜʠʢʦʶ ʧʨʦʚʝʩʪʠ ʚʠʙʽʨ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʜʦʙʫʪʢʦʚʦʛʦ ʚʫʛʽʣʴʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʚ ʮʽʣʦʤʫ ʪʘ ʧʨʦʚʝʩʪʠ ʧʝʨʝʚʽʨʢʫ ʧʨʘʚʠʣʴʥʦʩʪʽ ʧʨʠʡʥʷʪʦʛʦ ʨʽʰʝʥʥʷ; 

¶ ʟʨʦʙʠʪʠ ʚʠʙʽʨ ʪʘ ʨʦʟʨʘʭʫʥʦʢ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ ʢʦʤʧʣʝʢʩʫ; 

¶ ʨʦʟʨʘʭʫʚʘʪʠ ʪʘ ʧʦʙʫʜʫʚʘʪʠ ʩʭʝʤʫ ʥʘʙʦʨʫ ʨʽʟʮʽʚ ʥʘ ʚʠʢʦʥʘʚʯʦʤʫ ʦʨʛʘʥʽ, 

ʧʝʨʝʚʽʨʷʶʯʠ ʮʠʤ ʧʨʘʚʠʣʴʥʽʩʪʴ ʚʠʙʦʨʫ ʽʥʩʪʨʫʤʝʥʪʘ; 

¶ ʚʠʟʥʘʯʠʪʠ ʟʫʩʠʣʣʷ, ʱʦ ʜʽʶʪʴ ʥʘ ʦʜʠʥʠʯʥʠʡ ʨʽʟʝʮʴ ʪʘ ʚʠʢʦʥʘʚʯʠʡ ʦʨʛʘʥ ʫ 

ʮʽʣʦʤʫ; 

¶ ʚʠʟʥʘʯʠʪʠ ʧʦʪʫʞʥʽʩʪʴ ʜʚʠʛʫʥʘ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʨʽʟʘʥʥʷ ʚʫʛʽʣʣʷ 

ʚʠʢʦʥʘʚʯʠʤʠ ʦʨʛʘʥʘʤʠ, ʧʝʨʝʤʽʱʝʥʥʷ ʤʘʰʠʥʠ ʚʟʜʦʚʞ ʣʘʚʠ ʪʘ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʫʛʽʣʣʷ ʥʘ 

ʢʦʥʚʝʻʨ; 

¶ ʜʘʪʠ ʧʨʦʧʦʟʠʮʽʶ ʱʦʜʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ; 

¶ ʧʝʨʝʚʽʨʠʪʠ ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʰʣʷʭʦʤ ʧʨʘʚʠʣʴʥʽʩʪʴ ʫʭʚʘʣʝʥʦʛʦ ʨʽʰʝʥʥʷ; 

¶ ʧʝʨʝʚʽʨʠʪʠ ʝʢʦʥʦʤʽʯʥʠʤʠ ʨʦʟʨʘʭʫʥʢʘʤʠ ʧʨʘʚʠʣʴʥʽʩʪʴ ʧʨʠʡʥʷʪʠʭ ʨʽʰʝʥʴ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ 

1.ʉ.ɺ. ʌʝʣʦʥʝʥʢʦ, ɻʽʨʥʠʯʽ ʤʘʰʠʥʠ ʪʘ ʢʦʤʧʣʝʢʩʠ ʚʫʛʽʣʴʥʠʭ ʰʘʭʪ. ɼʥʽʧʨʦ: 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, 2018. 
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ʂʣʠʤʝʥʢʦ ɭ.ʆ., ʩʪʫʜʝʥʪ ʛʨ. 184ʤ-21-1 ɯʇ 

ʂʝʨʽʚʥʠʢ: ʐʠʨʽʥ ʃ.ʅ. ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ ʪʘ 

ʝʥʝʨʛʦʤʝʭʘʥʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ  

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

 

ʃʆɻɯʉʊʀʏʅɸ ʆʎɯʅʂɸ ɽʂʉʇʃʋɸʊɸʎɯʁʅʀʍ ʇʆʂɸɿʅʀʂɯɺ 

ʊʈɸʅʉʇʆʈʊʅʀʍ ɿɸʉʆɹɯɺ ɼʃʗ ʐɺʀɼʂɯʉʅʆɻʆ ʇʈʆɺɽɼɽʅʅʗ ɻɯʈʅʀʏʀʍ 

ɺʀʈʆɹʆʂ 

 

ʉʚʦʻʯʘʩʥʘ ʧʽʜʛʦʪʦʚʢʘ ʥʦʚʠʭ ʚʠʾʤʢʦʚʠʭ ʩʪʦʚʧʚ̔ ʜʦ ʦʯʠʩʥʦʛʦ ʚʠʡʤʘʥʥʷ 

ʟʘʙʝʟʧʝʯʫʻʪʩɹʷ ʪʝʤʧʘʤʠ ʧʨʦʚʝʜʝʥʥʷ ʧʣʘʩʪʦʚʠʭ ʚʠʨʦʙʦʢ ʽ ʤʦʥʪʘʞʥʠʭ ʢʘʤʝʨ ʪʘ 

ʪʝʨʤʽʥʘʤʠ ʚʠʢʦʥʘʥʥʷ ʤʦʥʪʘʞʥʦ-ʜʝʤʦʥʪʘʞʥʠʭ ʨʦʙʽʪ. 

ʅʘ ʧʨʘʢʪʠʮʽ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʽʜʪʚʦʨʝʥʥʷ ʦʯʠʩʥʦʛʦ ʬʨʦʥʪʫ ʨʝʢʦʤʝʥʜʦʚʘʥʦ  

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʰʚʠʜʢʽʩʥʝ ʧʨʦʚʝʜʝʥʥʷ ʧʽʜʛʦʪʦʚʯʠʭ ʚʠʨʦʙʦʢ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʢʠʭ ʤʘʢʩʠʤʘʣʴʥʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʫʤʦʚʘʤ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ ʮʽʣʷʤ ʜʣʷ ʷʢʠʭ ʚʦʥʠ ʧʨʠʟʥʘʯʝʥʽ [1]. 

ɽʪʘʧ ʟʘʙʝʟʧʝʯʝʥʥʷ ʛʽʨʥʠʯʦʧʽʜʛʦʪʦʚʯʠʭ ʨʦʙʽʪ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʨʽʰʝʥʥʷʤ 

ʟʘʚʜʘʥʴ ʪʨʘʥʩʧʦʨʪʥʦʾ ʣʦʛʽʩʪʠʢʠ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʚʘʥʪʘʞʦʧʦʪʦʢʽʚ ʜʦʧʦʤʽʞʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

(ʝʣʝʤʝʥʪʠ ʢʨʽʧʣʝʥʥʷ ʚʠʨʦʙʦʢ, ʨʝʡʢʠ, ʪʨʫʙʠ, ʰʧʘʣʠ, ʣʽʩʦʚʽ ʤʘʪʝʨʽʘʣʠ ʪʘ ʽʥ.) ʟ 

ʧʦʚʝʨʭʥʝʚʦʛʦ ʢʦʤʧʣʝʢʩʫ (ʩʢʣʘʜʽʚ) ʰʘʭʪʠ, ʘ ʪʘʢʦʞ ʚʠʜʘʯʝʶ ʥʘ ʧʦʚʝʨʭʥʶ ʧʦʨʦʜʠ ʚʽʜ 

ʧʨʦʚʝʜʝʥʥʷ ʧʽʜʛʦʪʦʚʯʠʭ ʚʠʨʦʙʦʢ. 

ɺ ʫʤʦʚʘʭ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʛʽʨʥʠʯʠʭ ʨʦʙʽʪ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷʤ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʚʘʥʪʘʞʽʚ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ ʢʦʤʧʣʝʢʩ ʦʧʪʠʤʽʟʘʮʽʡʥʠʭ ʟʘʚʜʘʥʴ. 

ʆʨʛʘʥʽʟʘʮʽʷ ʪʘ ʝʬʝʢʪʠʚʥʝ ʢʝʨʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ 

ʜʦʩʪʘʚʢʠ ʚʘʥʪʘʞʽʚ, ʦʙʣʘʜʥʘʥʥʷ ʽ ʣʶʜʝʡ ʚ ʧʽʜʟʝʤʥʠʭ ʚʠʨʦʙʢʘʭ ʩʢʣʘʜʘʪ̒ʴʩʷ ʟ ʝʪʘʧʽʚ: 

Åʚʠʙʽʨ ʩʧʦʩʦʙʫ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ; 

Åʚʠʙʽʨ ʚʠʜʫ ʪʨʘʥʩʧʦʨʪʫ; 

Åʚʠʙʽʨ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ; 

Åʦʧʪʠʤʽʟʘʮʽʷ ʧʘʨʘʤʝʪʨʽʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʇʨʠʡʥʷʪʪʷ ʧʨʘʚʠʣʴʥʦʛʦ ʨʽʰʝʥʥʷ ʱʦʜʦ ʚʠʙʦʨʫ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʟʘʩʦʙʫ 

ʜʦʧʦʤʽʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʙʘʟʫʻʪʴʩʷ ʥʘ ʫʨʘʭʫʚʘʥʥʽ ʧʝʨʝʚʘʛ ʪʘ ʥʝʜʦʣʽʢʽʚ ʢʦʥʢʫʨʝʥʪʥʠʭ 

ʚʠʜʽʚ, ʷʢʽ ʫ ʥʘʡʙʽʣʴʰʽʡ ʤʽʨʽ ʚ̔ ʜʧʦʚʽʜʘʶʪʴ ʨʝʘʣʴʥʠʤ ʫʤʦʚʘʤ ʰʘʭʪʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ɿʛʽʜʥʦ ʟ [2 ] ʚʠʙʽʨ ʚʠʜʫ ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ʚʠʢʦʥʫʻʪʴʩʷ ʧʦʝʪʘʧʥʦ.  

ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ ʝʢʩʧʝʨʪʥʦʾ ʦʮʽʥʢʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʜ 

ʜʦʧʦʤʽʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ. ʇʨʠʢʣʘʜ ʦʮʽʥʶʚʘʥʥʷ ʤʦʞʣʠʚʠʭ ʚʠʜʽʚ 

ʚʥʫʪʨʽʰʥʴʦʰʘʭʪʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʧʦʜʘʥʦ ʚ ʪʘʙʣ. 1.  

 

ʊʘʙʣʠʮʷ 1 - ʆʮʽʥʶʚʘʥʥʷ ʬʘʢʪʦʨʽʚ ʚʠʙʦʨʫ ʚʠʜʽʚ ʪʨʘʥʩʧʦʨʪʫ 

ɺʠʜ ʪʨʘʥʩʧʦʨʪʫ 

ʌʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʙʽʨ ʚʠʜʫ ʪʨʘʥʩʧʦʨʪʫ 

ʏʘʩ ʜʦʩ-
ʪʘʚʢʠ 

ʏʘʩʪʦʪʘ 
ʚʽʜʧʨʘʚ-
ʣʝʥʥʷ 
ʚʘʥʪʘʞʫ 

ʅʘʜʽʡʥʽʩʪʴ 
ʜʦʪʨʠʤʘʥʥʷ 
ʛʨʘʬʽʢʘ 
ʜʦʩʪʘʚʢʠ 

ɿʜʘʪʥʽʩʪʴ 
ʧʝʨʝʚʦʟʠʪʠ 
ʨʽʟʥʽ 
ʚʘʥʪʘʞʽ 

ɼʦʩʪʘʚʢʘ 
ʚʘʥʪʘʞʫ ʫ 
ʙʫʜʴ-ʷʢʝ 
ʤʽʩʮʝ 

ɺʘʨʪʽʩʪʴ 
ʜʦʩʪʘʢʠ 

1. ʃʦʢʦʤʦʪʠʚʥʠʡ 3 4 3 2 2 3 

2. ʅʘʜʛʨʫʥʪʦʚʘ 

ʢʘʥʘʪʥʘ ʜʦʨʦʛʘ  
4 2 2 1 4 1 

3. ʄʦʥʦʨʝʡʢʦʚʘ 

ʧʽʜʚʽʩʥʘ ʜʦʨʦʛʘ 
2 1 1 3 3 4 

4. ʂʽʥʮʝʚʘ ʢʘʥʘʪʥʘ 5 5 4 5 5 2 



ʉʝʢʮʽʷ 4 ï ʊʨʘʥʩʧʦʨʪʥʽ ʩʠʩʪʝʤʠ ʪʘ ʝʥʝʨʛʦʤʝʭʘʥʽʯʥʽ ʢʦʤʧʣʝʢʩʠ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ  
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ʜʦʩʪʘʚʢʘ 

5.ʇʥʝʚʤʦʢʦʣʽʩʥʠʡ 1 3 5 4 1 5 

 

ɿʛʽʜʥʦ ʟ ʤʝʪʦʜʠʢʦʶ ʝʢʩʧʝʨʪʥʝ ʦʮʽʥʶʚʘʥʥʷ ʥʘʚʝʜʝʥʠʭ ʬʘʢʪʦʨʽʚ ʜʣʷ ʢʦʞʥʦʛʦ ʚʠʜʫ 

ʪʨʘʥʩʧʦʨʪʫ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʧôʷʪʠʙʘʣʴʥʦʶ ʰʢʘʣʦʶ. ʅʘʡʢʨʘʱʦʤʫ ʟʥʘʯʝʥʥʶ ʚʽʜʧʦʚʽʜʘʻ 1 

(ʦʜʠʥʠʮʷ). ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʧʨʠ ʚʠʙʦʨʽ ʟʘʩʦʙʽʚ ʜʦʧʦʤʽʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʥʘʚʝʜʝʥʽ ʚ 

ʪʘʙʣ.1 ʬʘʢʪʦʨʠ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʣʠʰʝ ʥʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʦʮʽʥʶʚʘʥʥʷ, ʪʦʙʪʦ 

ʜʣʷ ʧʝʨʚʠʥʥʦʾ ʦʮʽʥʢʠ ʩʪʫʧʝʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʚʠʜʫ ʪʨʘʥʩʧʦʨʪʫ ʫʤʦʚʘʤ 

ʢʦʥʢʨʝʪʥʦʛʦ ʧʝʨʝʚʝʟʝʥʥʷ. ɿʘ ʦʜʥʘʢʦʚʠʭ ʩʫʤʘʨʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʝʢʩʧʝʨʪʥʦʾ ʦʮʽʥʢʠ 

ʧʝʨʝʚʘʛʫ ʚʽʜʜʘʶʪʴ ʟʘʩʦʙʘʤ ʜʦʧʦʤʽʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʟʜʘʪʥʠʤ ʟʜʽʡʩʥʶʚʘʪʠ ʥʝ ʪʽʣʴʢʠ 

ʜʦʩʪʘʚʢʫ ʚʘʥʪʘʞʽʚ ʜʦ ʧʽʜʛʦʪʦʚʯʠʭ ʚʠʙʦʾʚ ʘʣʝ ʡ ʚʠʚʽʟ ʛʽʨʥʠʯʦʾ ʤʘʩʠ ʟʘ ʤʝʞʽ ʧʨʠʚʠʙʽʡʥʦʾ 

ʟʦʥʠ ʧʦ ʚʠʨʦʙʢʘʤ ʟʽ ʩʢʣʘʜʥʠʤ ʧʨʦʬʽʣʝʤ ʰʣʷʭʫ. 

ɼʦ ʚʠʨʦʙʦʢ ʩʢʣʘʜʥʦʛʦ ʧʨʦʬʽʣʶ ʚʽʜʥʦʩʷʪʴ: 

- ʚʠʨʦʙʢʠ ʟ ʢʫʪʘʤʠ ʥʘʭʠʣʫ a ² 3Ü, ʫ ʷʢʠʭ ʫʪʨʫʜʥʝʥʘ ʢʽʥʮʝʚʘ ʢʘʥʘʪʥʘ ʽ ʥʝ ʤʦʞʝ 

ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʘ ʝʣʝʢʪʨʦʚʦʟʥʘ ʚʽʜʢʘʪʢʘ ʚʘʥʪʘʞʽʚ; 

- ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʚʠʨʦʙʢʠ ʟʽ ʟʥʘʢʦʟʤʽʥʥʠʤ ʧʨʦʬʽʣʝʤ ʪʘ ʫʭʠʣʦʤ ʰʣʷʭʫ i ² 3ă, 

ʧʨʦʚʝʜʝʥʽ ʚ ʧʦʨʦʜʘʭ, ʩʭʠʣʴʥʠʭ ʜʦ ʽʥʪʝʥʩʠʚʥʦʛʦ ʟʜʠʤʘʥʥʷ. 

ɺ ʪʘʙʣ.1 ʩʫʤʘʨʥʽ ʨʝʡʪʠʥʛʦʚʽ ʧʦʢʘʟʥʠʢʠ ʥʘʜʛʨʫʥʪʦʚʠʭ ʢʘʥʘʪʥʠʭ (ɼʂʅ) ʽ 

ʤʦʥʦʨʝʡʢʦʚʠʭ ʧʽʜʚʽʩʥʠʭ ʜʦʨʽʛ (ʇɼʄ) ʦʜʠʥʘʢʦʚʽ. ɸʣʝ ʟ ʧʦʟʠʮʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 

ʚʠʨʦʙʢʘʭ ʟ ʽʥʪʝʥʩʠʚʥʠʤ ʟʜʠʤʘʥʥʷʤ ʧʦʨʽʜ ʧʽʜʦʰʚʠ ʧʝʨʝʚʘʛʫ ʩʣʽʜ ʚʽʜʜʘʪʠ ʇɼʄ ʟ 

ʜʠʟʝʣʴʥʠʤ ʣʦʢʦʤʦʪʠʚʦʤ [3]. ɺ ʪʦʡ ʞʝ ʯʘʩ ʧʨʠ ʰʚʠʜʢʽʩʥʦʤʫ ʧʨʦʚʝʜʝʥʥʽ ʛʽʨʥʠʯʠʭ 

ʚʠʨʦʙʦʢ ʜʽʶʯʽ ʤʦʜʝʣʽ ʇɼʄ ʥʝ ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʨʝʛʫʣʷʨʥʠʡ ʚʠʚʽʟ ʛʽʨʥʠʯʦʾ ʤʘʩʠ ʟ 

ʧʽʜʛʦʪʦʚʯʦʛʦ ʚʠʙʦʶ. ɹʽʣʴʰ ʪʦʛʦ ʧʨʠ ʧʽʜʚʠʱʝʥʥʽ ʰʚʠʜʢʦʩʪʽ ʇɼʄ ʧʦʩʠʣʶʶʪʴʩʷ 

ʜʠʥʘʤʽʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʥʝʩʫʯʽ ʨʘʤʠ ʘʨʢʦʚʦʛʦ ʢʨʽʧʣʝʥʥʷ, ʱʦ ʧʨʦʚʦʢʫʻ ʧʦʨʫʰʝʥʥʷ 

ʫʤʦʚ ʚʟʘʻʤʦʜʽʾ ʾʭ ʟ ʙʽʯʥʠʤʠ ʧʦʨʦʜʘʤʠ. ʅʘʚʝʜʝʥʽ ʥʝʛʘʪʠʚʥʽ ʷʚʠʱʘ ʦʩʦʙʣʠʚʦ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʨʠ ʧʝʨʝʚʝʟʝʥʥʽ ʚʝʣʠʢʦʪʦʥʥʘʞʥʠʭ ʚʘʥʪʘʞʽʚ ʪʘ ʧʨʠ ʝʢʩʪʨʝʥʦʤʫ 

ʛʘʣʴʤʫʚʘʥʥʽ. 

ʋ ʟʚôʷʟʢʫ ʟ ʚʠʱʝʚʠʢʣʘʜʝʥʠʤ ʚ ʧʽʜʛʦʪʦʚʯʠʭ ʚʠʨʦʙʢʘʭ ʟʽ ʩʢʣʘʜʥʠʤ ʧʨʦʬʽʣʝʤ 

ʰʣʷʭʫ ʚ ʷʢʦʩʪʽ ʻʜʠʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ɼʂʅ ʥʦʚʦʛʦ 

ʧʦʢʦʣʽʥʥʷ ʪʠʧʫ ɼʂʅʇ-1.6, ʧʦʨʦʜʥʦʛʦ ʙʫʥʢʝʨʘ (ʛʝʟʝʥʢʘ) ʪʘ ʚʘʛʦʥʝʪʦʢ ʟ ʜʦʥʥʠʤ 

ʨʦʟʚʘʥʪʘʞʝʥʥʷʤ ʪʠʧʫ ɺɼ-2,5 (ʨʠʩ.1).  

 
ʈʠʩʫʥʦʢ 1 - ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʧʨʦʚʝʜʝʥʥʷ ʚʠʨʦʙʦʢ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʜʛʨʫʥʪʦʚʦʾ 

ʢʘʥʘʪʥʦʾ ʜʦʨʦʛʠ ʪʠʧʫ ɼʂʅʇ-1,6 ʪʘ ʧʦʨʦʜʥʦʛʦ ʛʝʟʝʥʢʘ 

 

ʇʦʜʽʙʥʝ ʪʝʭʥʽʯʥʝ ʨʽʰʝʥʥʷ [4] ʜʦʟʚʦʣʠʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʟʘʧʣʘʥʦʚʘʥʽ ʪʝʤʧʠ ʪʘ 

ʚʠʩʦʢʽ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʰʚʠʜʢʽʩʥʦʛʦ ʧʨʦʚʝʜʝʥʥʷ ʧʽʜʛʦʪʦʚʯʠʭ ʚʠʨʦʙʦʢ, 

ʙʝʟʧʝʢʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʩʧʦʞʠʚʘʥʫ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ.  
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ʇʨʦʩʢʫʨʦʚʩʴʢʠʡ ɺ.ʉ., ʩʪʫʜʝʥʪ ʛʨ. 184ʤ-21-1  

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʌʝʣʦʥʝʥʢʦ ʉ.ɺ., ʢ.ʪ.ʥ., ʧʨʦʬ. ʢʘʬʝʜʨʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ 

ʪʘ ʝʥʝʨʛʦʤʝʭʘʥʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ "ɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ", ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʆɹɻʈʋʅʊʋɺɸʅʅʗ ɼʆ ɺʀɹʆʈʋ ɽʂʉʇʃʋɸʊɸʎɯʁʅʀʍ ʇɸʈɸʄɽʊʈɯɺ 

ʆɹʃɸɼʅɸʅʅʗ ʇʈʀ ʇʈʆɺɽɼɽʅʅɯ ʇɯɼɻʆʊʆɺʏʀʍ ɺʀʈʆɹʆʂ 

 

ʂʦʤʧʣʝʢʩʥʘ ʤʝʭʘʥʽʟʘʮʽʷ ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʚʠʜʦʙʫʚʥʠʭ ʨʦʙʽʪ ʥʘ ʚʫʛʽʣʴʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʚʠʤʘʛʘʻ ʰʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʦʾ ʚʠʜʦʙʫʚʥʦʾ ʪʝʭʥʽʢʠ, ʷʢʘ 

ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʷʢʦʤʦʛʘ ʙʽʣʴʰʝ ʫʩʫʥʝʥʥʷ ʨʫʯʥʦʾ ʧʨʘʮʽ ʷʢ ʧʨʠ ʚʽʜʙʽʡʮʽ ʚʫʛʽʣʣʷ, 

ʪʘʢ ʽ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʜʦʧʦʤʽʞʥʠʭ ʦʧʝʨʘʮʽʡ ʧʦʚ'ʷʟʘʥʠʭ ʟ ʚʠʨʽʚʥʶʚʘʥʥʷʤ ʚʫʛʽʣʴʥʦʾ ʣʘʚʠ, 

ʟʘʯʠʱʝʥʥʷʤ ʛʨʫʥʪʫ ʚʠʨʦʙʣʝʥʥʷ ʥʠʞʯʝ ʨʽʚʥʷ ʫʩʪʘʥʦʚʢʠ ʟʘʙʽʡʥʦʛʦ ʢʦʥʚʝʻʨʘ  

ʤʝʭʘʥʽʟʦʚʘʥʠʤʠ ʟʘʩʦʙʘʤʠ, ʟʘʚʘʥʪʘʞʝʥʥʷ ʛʽʨʥʠʯʦʾ ʤʘʩʠ ʧʽʜ ʯʘʩ ʟʘʯʠʩʪʢʠ ʥʘ ʚʠʙʽʡʥʠʡ 

ʢʦʥʚʝʻʨ ʽ ʪʘʢ ʜʘʣʽ. 

ɻʽʨʩʴʢʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʝʣʠʢʫ ʥʦʤʝʥʢʣʘʪʫʨʫ ʤʘʰʠʥ ʨʽʟʥʦʛʦ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʦʩʥʦʚʥʽ ʛʨʫʧʠ ʷʢʠʭ ʩʢʣʘʜʘʶʪʴ ʛʽʨʩʴʢʽ ʪʘ ʪʨʘʥʩʧʦʨʪʥʽ 

ʤʘʰʠʥʠ ʪʘ ʢʦʤʧʣʝʢʩʠ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʤʝʭʘʥʽʟʫʶʪʴ ʦʩʥʦʚʥʽ ʧʨʦʮʝʩʠ ʛʽʨʥʠʯʠʭ ʨʦʙʽʪ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʟʘʩʦʙʽʚ ʢʦʤʧʣʝʢʩʥʦʾ ʤʝʭʘʥʽʟʘʮʽʾ ʛʽʨʥʠʯʠʭ ʨʦʙʽʪ ʧʨʠ ʧʽʜʟʝʤʥʦʤʫ 

ʚʠʜʦʙʫʪʢʫ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ï ʥʝʦʜʤʽʥʥʽ ʫʤʦʚʠ ʟʨʦʩʪʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʘʮʽ, 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʨʦʙʦʪʠ 

ʦʙʩʣʫʛʦʚʫʶʯʦʛʦ ʧʝʨʩʦʥʘʣʫ. 

ɿ ʤʝʪʦʶ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʛʽʨʩʴʢʠʭ ʨʦʙʽʪ ʚʫʛʽʣʴʥʝ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʨʦʟʰʠʨʶʻ 

ʚʠʧʫʩʢ ʪʝʭʥʽʢʠ ʜʣʷ ʧʽʜʛʦʪʦʚʯʠʭ ʨʦʙʽʪ, ʦʩʦʙʣʠʚʦ ʢʦʤʙʘʡʥʽʚ ʪʘ ʢʦʤʧʣʝʢʩʽʚ, ʟʜʘʪʥʠʭ 

ʧʨʦʚʦʜʠʪʠ ʚʠʨʦʙʢʠ ʟ ʤʽʮʥʠʭ ʪʘ ʘʙʨʘʟʠʚʥʠʭ ʧʦʨʽʜ, ʘ ʪʘʢʦʞ ʧʦʨʦʜʦʨʫʡʥʽʚʥʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʫ ʥʦʚʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʨʽʚʥʷ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʦʾ ʚʫʛʣʝʜʦʙʫʚʥʦʾ ʪʝʭʥʽʢʠ ʜʣʷ ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʧʦʣʦʛʠʭ ʧʣʘʩʪʽʚ 

ʧʝʨʝʜʙʘʯʘʻ ʩʪʚʦʨʝʥʥʷ ʧʘʨʢʫ ʬʨʦʥʪʘʣʴʥʠʭ ʘʛʨʝʛʘʪʽʚ ʪʘ ʢʦʤʧʣʝʢʩʽʚ ʤʘʰʠʥ ʜʣʷ 

ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʪʦʥʢʠʭ ʽ ʜʫʞʝ ʪʦʥʢʠʭ ʧʣʘʩʪʽʚ ʟʽ ʩʢʣʘʜʥʠʤʠ ʛʽʨʥʠʯʦ-ʛʝʦʣʦʛʽʯʥʠʤʠ 

ʫʤʦʚʘʤʠ ʟʘʣʷʛʘʥʥʷ (ʫ ʪʦʤʫ ʯʠʩʣʽ ʚʠʢʠʜʦʥʝʙʝʟʧʝʯʥʠʭ), ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʜʦʙʫʪʦʢ ʙʝʟ 

ʧʦʩʪʽʡʥʦʾ ʧʨʠʩʫʪʥʦʩʪʽ ʣʶʜʠʥʠ ʫ ʚʠʙʦʾ. 

ʈʦʟʚʠʪʦʢ ʛʽʨʥʠʯʦʛʦ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʙʝʟʧʝʨʝʨʚʥʠʤ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷʤ ʤʘʰʠʥ ʽ ʤʝʭʘʥʽʟʤʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʥʠʞʝʥʥʷ ʯʘʩʪʢʠ ʨʫʯʥʦʾ ʧʨʘʮʽ ʽ 

ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʚʫʛʽʣʣʷ, ʱʦ ʚʠʜʦʙʫʚʘʻʪʴʩʷ, ʽ ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ 

1. ʌʝʣʦʥʝʥʢʦ ʉ.ɺ., ɻʽʨʥʠʯʽ ʤʘʰʠʥʠ ʪʘ ʢʦʤʧʣʝʢʩʠ ʚʫʛʽʣʴʥʠʭ ʰʘʭʪ. ɼʥʽʧʨʦ: 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, 2018. 453 ʩ. 
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ʉʻʜʻʥʢʦʚ ɸ.ʉ., ʩʪʫʜʝʥʪ ʛʨ. 184ʤ-21-1 ʄʄʌ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɯʣʴʾʥʘ ɯ.ʉ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ ʪʘ 

ʝʥʝʨʛʦʤʝʭʘʥʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ "ɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ", ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ɼʀʅɸʄɯʏʅɯ ʇʈʆʎɽʉʀ ʋ ʃɸʅʂɸʍ ʐɸʍʊʅʀʍ ʇɯɼʁʆʄʅʀʍ 

ʋʉʊɸʅʆɺʆʂ ɺɽʈʊʀʂɸʃʔʅʀʍ ʉʊɺʆʃɯɺ 

 

ʐʘʭʪʥʘ ʧʽʜʡʦʤʥʘ ʫʩʪʘʥʦʚʢʘ ʻ ʩʢʣʘʜʥʦʶ ʙʘʛʘʪʦʣʘʥʢʦʚʦʶ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʦʶ 
ʩʠʩʪʝʤʦʶ. ʋ ʥʽʡ ʫʩʽ ʨʦʙʦʯʽ ʧʘʨʘʤʝʪʨʠ ʦʢʨʝʤʠʭ ʣʘʥʦʢ ʝʥʝʨʛʝʪʠʯʥʦ ʧʦʚ'ʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ. 
ʂʦʥʢʨʝʪʥʠʡ ʚʠʛʣʷʜ ʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʯʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʚʽʜʥʠʭ ʤʝʭʘʥʽʟʤʽʚ 
ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʭʘʨʘʢʪʝʨ ʪʘ ʙʝʟʧʝʢʫ ʨʦʙʦʪʠ ʛʦʣʦʚʥʦʛʦ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ ʫʩʪʘʥʦʚʢʠ 
ï ʰʘʭʪʥʦʾ ʧʽʜʡʦʤʥʦʾ ʧʦʩʫʜʠʥʠ. 

ɹʘʛʘʪʦʣʘʥʢʦʚʽʩʪʴ ʪʘ ʨʦʟʛʘʣʫʞʝʥʽʩʪʴ ʩʪʨʫʢʪʫʨʠ ʰʘʭʪʥʠʭ ʧʽʜʡʦʤʥʠʭ ʫʩʪʘʥʦʚʦʢ ʻ 
ʜʞʝʨʝʣʦʤ ʩʠʣʴʥʦʾ ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʦʩʪʽ ʝʥʝʨʛʦʤʝʭʘʥʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʚʫʟʣʘʭ ʥʘʟʝʤʥʦʾ ʪʘ 
ʩʪʦʚʙʫʨʦʚʦʾ ʯʘʩʪʠʥʠ ʦʙʣʘʜʥʘʥʥʷ. ʇʽʜʚʠʱʝʥʝ ʟʥʦʰʫʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ 
ʧʽʜʡʦʤʫ, ʧʦʨʫʰʝʥʥʷ ʧʨʦʝʢʪʥʠʭ ʟʥʘʯʝʥʴ ʪʘ ʥʝʫʟʛʦʜʞʝʥʽʩʪʴ ʫ ʾʭ ʨʦʙʦʯʠʭ ʧʘʨʘʤʝʪʨʘʭ, ʱʦ 
ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʪʨʠʚʘʣʽʡ ʝʢʩʧʣʫʘʪʘʮʽʾ ʫ ʩʢʣʘʜʥʠʭ ʛʽʨʥʠʯʦ-ʪʝʭʥʽʯʥʠʭ ʫʤʦʚʘʭ, 
ʚʠʢʣʠʢʘʶʪʴ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ ʪʘ ʟʘʩʦʙʘʤʠ ʧʝʨʝʭʽʜ ʪʝʭʥʽʯʥʦʛʦ 
ʩʪʘʥʫ ʧʽʜʡʦʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚ ʦʙʣʘʩʪʴ ʧʽʜʚʠʱʝʥʦʛʦ ʚʧʣʠʚʫ ʨʠʟʠʢʦʫʪʚʦʨʶʶʯʠʭ 
ʬʘʢʪʦʨʽʚ ʥʘ ʙʝʟʧʝʢʫ ʡʦʛʦ ʨʦʙʦʪʠ. ʅʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʟʫ ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ 
ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʥʝʦʙʭʽʜʥʦ ʚʠʷʚʠʪʠ ʪʘ ʜʦʩʣʽʜʠʪʠ ʦʩʥʦʚʥʽ ʨʠʟʠʢʦʫʪʚʦʨʶʶʯʽ 
ʬʘʢʪʦʨʠ ʫ ʨʦʙʦʪʽ ʧʽʜʡʦʤʥʠʭ ʫʩʪʘʥʦʚʦʢ ʚ ʫʤʦʚʘʭ ʧʽʜʚʠʱʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ 
ʟʘ ʫʤʦʚ ʟʥʘʯʥʦʛʦ ʚʧʣʠʚʫ ʥʝʙʝʟʧʝʯʥʠʭ ʧʨʦʮʝʩʽʚ ʦʩʥʦʚʥʠʭ ʪʘ ʜʦʧʦʤʽʞʥʠʭ ʝʣʝʤʝʥʪʽʚ 
ʧʽʜʡʦʤʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

ɺ ʩʠʣʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʪʘ ʩʪʨʫʢʪʫʨʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʽʜʡʦʤʥʠʭ ʫʩʪʘʥʦʚʦʢ 
ʨʠʟʠʢʦʫʪʚʦʨʶʶʯʽ ʬʘʢʪʦʨʠ ʜʽʶʪʴ ʦʜʥʦʯʘʩʥʦ. ɰʭ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ, ʱʦ ʦʙʫʨʶʻ, ʤʦʞʝ 
ʧʽʜʩʫʤʦʚʫʚʘʪʠʩʷ ʚ ʷʢʠʡʩʴ ʤʦʤʝʥʪ ʨʫʭʫ ʘʙʦ ʥʘ ʷʢʽʡʩʴ ʜʽʣʷʥʮʽ ʩʪʦʚʙʫʨʘ ʽ ʪʦʜʽ ʥʘʩʪʘʻ 
çʢʫʤʫʣʷʪʠʚʥʠʡ ʝʬʝʢʪè. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʤʦʞʝ ʩʧʦʥʪʘʥʥʦ ʥʘʩʪʘʪʠ ʘʚʘʨʽʡʥʝ ʨʫʡʥʫʚʘʥʥʷ 
ʤʝʭʘʥʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ: ʘʨʤʫʚʘʥʥʷ, ʧʽʜʡʦʤʥʦʾ ʧʦʩʫʜʠʥʠ ʘʙʦ ʢʘʥʘʪʫ. 

ɺ ʜʘʥʠʡ ʯʘʩ ʥʘ ʧʝʨʰʠʡ ʧʣʘʥ ʚʠʡʰʣʠ ʯʦʪʠʨʠ ʦʩʥʦʚʥʽ ʧʨʦʮʝʩʠ, ʷʢʽ ʥʝʟʘʣʝʞʥʦ ʽ 
ʧʘʨʘʣʝʣʴʥʦ ʦʜʠʥ ʟ ʦʜʥʠʤ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʘʨʘʤʝʪʨʠ ʘʚʘʨʽʡʥʦʥʝʙʝʟʧʝʢʠ ʩʠʩʪʝʤ 
çʧʦʩʫʜʠʥʘ ï ʘʨʤʫʚʘʥʥʷè ʪʘ ʧʽʜʡʦʤʫ ʚ ʮʽʣʦʤʫ. ʎʽ ʧʨʦʮʝʩʠ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʜʦʤʽʥʫʶʯʠʤʠ 
ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʧʽʜʡʦʤʽʚ. 

ʅʘ ʜʠʥʘʤʽʢʫ ʚʟʘʻʤʦʜʽʾ ʧʦʩʫʜʠʥʠ ʟ ʘʨʤʫʚʘʥʥʷʤ ʥʘʩʘʤʧʝʨʝʜ ʚʧʣʠʚʘʶʪʴ: 
- ʧʘʨʘʤʝʪʨʠ ʜʽʘʛʨʘʤʠ ʰʚʠʜʢʦʩʪʽ ʧʽʜʡʦʤʫ; 
- ʧʝʨʝʭʠʣ ʧʦʩʫʜʠʥʠ ʫ ʧʨʦʚʽʜʥʠʢʘʭ ʚʥʘʩʣʽʜʦʢ ʨʦʟʙʘʣʘʥʩʫ ʥʘʪʷʛʫ ʢʘʥʘʪʽʚ ʧʨʠ 

ʙʘʛʘʪʦʢʘʥʘʪʥʦʤʫ ʧʽʜʡʦʤʽ ʪʘ ʟʤʽʱʝʥʥʷ ʮʝʥʪʨʫ ʤʘʩ ʚʘʥʪʘʞʫ; 
- ʚʠʢʨʠʚʣʝʥʽʩʪʴ ʧʨʦʬʽʣʽʚ ʧʨʦʚʽʜʥʠʢʽʚ; 
- ʟʥʦʰʝʥʥʷ ʧʨʦʚʽʜʥʠʢʽʚ ʪʘ ʨʦʟʩʪʨʽʣʽʚ. 
ɺʠʩʥʦʚʢʠ. 

1. ɼʠʥʘʤʽʯʥʽ ʧʨʦʮʝʩʠ ʚ ʙʘʛʘʪʦʤʘʩʦʚʠʭ ʩʠʩʪʝʤʘʭ ʰʘʭʪʥʠʭ ʧʽʜʡʦʤʥʠʭ ʫʩʪʘʥʦʚʦʢ ʟ 
ʨʦʟʧʦʜʽʣʝʥʠʤʠ ʪʘ ʟʦʩʝʨʝʜʞʝʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʚ ʨʦʙʦʯʠʭ ʽ ʧʝʨʝʭʽʜʥʠʭ ʨʝʞʠʤʘʭ ʤʘʶʪʴ 
ʝʬʝʢʪ ʢʫʤʫʣʷʪʠʚʥʦʛʦ ʧʦʩʠʣʝʥʥʷ ʨʠʟʠʢʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʷʚʠʱ ʫ ʩʠʩʪʝʤʘʭ çʧʽʜʡʦʤʥʠʭ 
ʧʦʩʫʜʠʥ ï ʘʨʤʫʚʘʥʥʷè. 

2. ʂʫʤʫʣʷʪʠʚʥʠʡ ʝʬʝʢʪ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ ʨʠʟʠʢ ʘʚʘʨʽʡʥʦʾ ʩʠʪʫʘʮʽʾ ʧʨʠ ʚʟʘʻʤʦʜʽʾ 
ʧʦʩʫʜʠʥ ʽʟ ʧʨʦʚʽʜʥʠʢʘʤʠ ʘʨʤʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʟʥʦʰʫʚʘʥʥʷ ʧʨʠ ʪʨʠʚʘʣʽʡ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

3. ɿʘʩʪʦʩʫʚʘʥʥʷ ʟʘʩʦʙʽʚ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʧʘʨʘʤʝʪʨʽʚ 

ʪʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʨʦʙʦʪʦʶ ʩʠʣʦʚʠʭ ʘʛʨʝʛʘʪʽʚ ʫʩʪʘʥʦʚʢʠ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ 

ʟʥʠʟʠʪʠ ʨʽʚʝʥʴ ʜʠʥʘʤʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʨʠʟʠʢʫ ʘʚʘʨʽʡʥʦʩʪʽ ʫ ʩʪʚʦʣʦʚʽʡ ʯʘʩʪʠʥʽ 

ʦʙʣʘʜʥʘʥʥʷ ʧʽʜʡʦʤʥʠʭ ʫʩʪʘʥʦʚʦʢ. 
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ʉʫʨʦʚ ɼ.ʆ., ʩʪʫʜʝʥʪ ʛʨ. 184ʤ-21-1 ʄʄʌ  

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʊʨʦʬʠʤʦʚʘ ʆ.ʇ., ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʩʠʩʪʝʤ ʪʘ ʝʥʝʨʛʦʤʝʭʘʥʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ  

(ʅʊʋ Ăɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘò, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʇʈʆ ʄɽʊʆɼʀʂʋ ʂʆʄʇôʖʊɽʈʅʆɻʆ ʈʆɿʈɸʍʋʅʂʋ ɺʀʍʈʆɺʀʍ ɸʇɸʈɸʊɯɺ 

 

ɿʘʜʘʯʫ ʧʨʦ ʨʫʭ ʧʦʪʦʢʽʚ ʢʨʘʧʣʠʥʥʦʾ ʪʘ ʛʘʟʦʧʦʜʽʙʥʦʾ ʨʽʜʠʥʠ ʚ ʝʥʝʨʛʝʪʠʯʥʠʭ 

ʧʨʠʩʪʨʦʷʭ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʦʧʪʠʤʘʣʴʥʠʭ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʤʦʞʥʘ ʚʠʨʽʰʠʪʠ 

ʰʣʷʭʦʤ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʽ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ ʟʚʦʜʠʪʴʩʷ ʜʦ ʩʢʣʘʜʘʥʥʷ ʜʠʬʝʨʝʥʮʽʡʥʠʭ 

ʨʽʚʥʷʥʴ, ʱʦ ʦʧʠʩʫʶʪʴ ʨʫʭ ʧʦʪʦʢʽʚ ʧʨʠ ʟʘʜʘʥʠʭ ʫʤʦʚʘʭ ʦʜʥʦʟʥʘʯʥʦʩʪʽ (ʢʨʘʡʦʚʠʭ 

ʫʤʦʚʘʭ), ʪʘ ʾʭ ʽʥʪʝʛʨʫʚʘʥʥʶ. ʆʜʥʘʢ, ʚ ʩʠʣʫ ʚʽʜʦʤʦʾ ʩʢʣʘʜʥʦʩʪʽ ʽʥʪʝʛʨʫʚʘʥʥʷ ʮʠʭ ʨʽʚʥʷʥʴ 

ʥʝ ʟʘʚʞʜʠ ʤʦʞʣʠʚʝ. ʊʦʤʫ ʚ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʚʜʘʶʪʴʩʷ ʜʦ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ, 

ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʙʽʣʴʰ ʥʘʜʽʡʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʤʠʥʘʶʯʠ ʨʽʰʝʥʥʷ ʩʢʣʘʜʥʠʭ 

ʜʠʬʝʨʝʥʮʽʡʥʠʭ ʨʽʚʥʷʥʴ. ɺʩʪʘʥʦʚʣʝʥʥʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʨʽʟʥʠʤʠ ʬʽʟʠʯʥʠʤʠ 

ʚʝʣʠʯʠʥʘʤʠ ʚ ʧʨʦʮʝʩʽ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻ ʷʚʠʱʝ, ʱʦ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ, ʫʷʚʣʷʻ ʩʦʙʦʶ ʪʨʫʜʦʤʽʩʪʢʫ ʟʘʜʘʯʫ, ʦʩʢʽʣʴʢʠ ʝʢʩʧʝʨʠʤʝʥʪ ʥʝʦʙʭʽʜʥʦ 

ʚʠʢʦʥʘʪʠ ʪʘʢ, ʱʦʙ ʡʦʛʦ ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʧʦʷʩʥʝʥʥʷ ʷʚʠʱ, ʧʦʜʽʙʥʠʭ ʜʦ 

ʪʦʛʦ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ, ʪʦʙʪʦ ʤʦʛʣʠ ʧʨʝʪʝʥʜʫʚʘʪʠ ʥʘ ʧʝʚʥʝ ʫʟʘʛʘʣʴʥʝʥʥʷ. ɯʥʘʢʰʝ 

ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʣʠʰʝ ʜʣʷ ʫʤʦʚ, ʘʥʘʣʦʛʽʯʥʠʭ ʧʨʦʚʝʜʝʥʥʶ 

ʝʢʩʧʝʨʠʤʝʥʪʫ, ʪʦʤʫ ʱʦ ʦʩʪʘʥʥʽ ʫʷʚʣʷʶʪʴ ʩʦʙʦʶ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʠʧʘʜʢʦʚʦʛʦ 

ʭʘʨʘʢʪʝʨʫ, ʘ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʢʦʞʥʝ ʷʚʠʱʝ ʧʦʚʠʥʥʝ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʦʙôʻʢʪ ʩʘʤʦʩʪʽʡʥʦʛʦ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ [1]. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʦʩʥʦʚʥʠʭ ʧʦʣʦʞʝʥʴ ʪʝʦʨʽʾ ʧʦʜʽʙʥʦʩʪʽ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ, ʷʢʽ 

ʟʥʘʡʰʣʠ ʰʠʨʦʢʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚ ʽʥʞʝʥʝʨʥʽʡ ʧʨʘʢʪʠʮʽ ʧʨʠ ʚʠʚʯʝʥʥʽ ʨʽʟʥʠʭ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʘʧʘʨʘʪʽʚ, ʨʝʟʫʣʴʪʘʪʠ ʣʘʙʦʨʘʪʦʨʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʤʦʞʫʪʴ ʙʫʪʠ ʧʝʨʝʥʝʩʝʥʽ ʥʘ ʧʨʦʤʠʩʣʦʚʽ ʦʙôʻʢʪʠ ʣʠʰʝ ʪʦʜʽ, ʢʦʣʠ ʚʠʢʦʥʫʶʪʴʩʷ ʥʘʩʪʫʧʥʽ 

ʥʝʦʙʭʽʜʥʽ ʪʘ ʜʦʩʪʘʪʥʽ ʫʤʦʚʠ: 

- ʷʚʠʱʝ ʫ ʟʨʘʟʢʫ ʽ ʤʦʜʝʣʽ, ʷʢʽ ʦʧʠʩʫʶʪʴʩʷ ʩʠʩʪʝʤʦʶ ʜʠʬʝʨʝʥʮʽʡʥʠʭ ʨʽʚʥʷʥʴ 

ʦʜʥʦʛʦ ʽ ʪʦʛʦ ʞ ʚʠʛʣʷʜʫ; 

- ʟʨʘʟʦʢ ʽ ʤʦʜʝʣʴ ʛʝʦʤʝʪʨʠʯʥʦ ʧʦʜʽʙʥʽ ʦʜʠʥ ʦʜʥʦʤʫ; 

- ʫʤʦʚʠ ʚʭʦʜʫ ʪʘ ʚʠʭʦʜʫ ʚ ʟʨʘʟʢʫ ʽ ʤʦʜʝʣʽ ʪʦʪʦʞʥʽ; 

- ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦʜʽʙʥʽʩʪʴ ʬʽʟʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ/ʛʫʩʪʠʥʠ, ʚôʷʟʢʦʩʪʽ, ʰʚʠʜʢʦʩʪʽ ʪʘ 

ʽʥ./ ʚ ʧʦʜʽʙʥʠʭ ʪʦʯʢʘʭ ʟʨʘʟʢʫ ʽ ʤʦʜʝʣʽ. 

ɺʢʘʟʘʥʽ ʧʨʠʥʮʠʧʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʦ ʨʦʟʨʘʭʫʥʢʫ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʚʠʭʨʦʚʠʭ ʘʧʘʨʘʪʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʩʭʝʤʘʭ ʨʽʟʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, 

ʪʘʢʠʭ ʷʢ ʩʝʧʘʨʘʮʽʷ ʧʦʨʦʰʢʽʚ, ʪʦʥʢʝ ʟʜʨʽʙʥʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ, ʚʠʭʨʦʚʝ ʩʫʰʽʥʥʷ ʪʘ ʽʥʰʝ [2]. 

ɸʥʘʣʽʟ ʢʽʥʝʤʘʪʠʢʠ ʧʠʣʦʛʘʟʦʚʠʭ ʧʦʪʦʢʽʚ ʫ ʚʠʭʨʦʚʠʭ ʢʘʤʝʨʘʭ ʪʘʢʠʭ ʘʧʘʨʘʪʽʚ 

ʜʦʟʚʦʣʷʻ ʦʙʠʨʘʪʠ ʬʽʟʠʯʥʫ ʤʦʜʝʣʴ, ʷʢʘ ʥʘʡʧʦʚʥʽʰʝ ʚʽʜʦʙʨʘʞʫʻ ʧʨʦʮʝʩʠ. ʈʫʭ ʩʫʤʽʰʽ çʛʘʟ 

+ ʪʚʝʨʜʽ ʯʘʩʪʠʥʢʠè ʤʦʞʥʘ ʫʷʚʣʷʪʠ ʷʢ ʨʫʭ ʧʠʣʦ ʛʘʟʦʚʦʾ ʩʫʤʽʰʽ ʽʟ ʟʘʜʘʥʦʶ ʛʫʩʪʠʥʦʶ, ʘ 

ʚʟʘʻʤʦʜʽʶ ʯʘʩʪʠʥʦʢ ʤʽʞ ʩʦʙʦʶ ʟʘʤʽʥʝʥʦ ʩʠʣʦʶ ʚʥʫʪʨʽʰʥʴʦʛʦ ʪʝʨʪʷ. 

ʊʘʢʘ ʬʽʟʠʯʥʘ ʤʦʜʝʣʴ ʘʝʨʦʜʠʥʘʤʽʢʠ ʚʠʭʨʦʚʠʭ ʘʧʘʨʘʪʽʚ ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ʦʩʥʦʚʦʶ 

ʜʣʷ ʩʢʣʘʜʘʥʥʷ ʾʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ, ʨʽʰʝʥʥʷ ʷʢʦʾ ʧʨʠ ʚʠʟʥʘʯʝʥʠʭ ʢʨʘʡʦʚʠʭ ʫʤʦʚʘʭ 

ʜʦʟʚʦʣʷʻ ʨʦʟʨʘʭʫʚʘʪʠ ʯʠ ʪʝʭʥʦʣʦʛʽʯʥʽ, ʯʠ ʘʝʨʦʜʠʥʘʤʽʯʥʽ ʧʘʨʘʤʝʪʨʠ. ʊʦʜʽ ʚʞʝ 

ʨʝʟʫʣʴʪʘʪʠ, ʷʢʽ ʦʪʨʠʤʘʥʽ ʪʘʢʠʤ ʯʠʥʦʤ, ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ. ʊʘʢʘ 

ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʚʢʣʘʜʘʻʪʴʩʷ ʚ ʦʩʥʦʚʫ ʜʣʷ ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʠʢʠ ʨʦʟʨʘʭʫʥʢʫ ʚʠʭʨʦʚʠʭ 
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ʘʧʘʨʘʪʽʚ, ʜʝ ʚʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʻ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʘʧʘʨʘʪʫ, ʱʦ ʧʨʦʻʢʪʫʻʪʴʩʷ ʪʘ 

ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʜʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʘ ʪʘʢʦʞ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ. 
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ʇɯɼɺʀʑɽʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ ɽʂʉʇʃʋɸʊɸʎɯɰɰ ʇɯɼʁʆʄʅʆɰ 

ʋʉʊɸʅʆɺʂʀ  

 
ʊʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʧʽʜʡʦʤʥʽʡ ʧʦʩʫʜʠʥʽ, ʷʢʘ 

ʥʘʟʠʚʘʻʪʴʩʷ ʩʢʽʧ. ʉʢʽʧ ʧʽʜʚʽʰʝʥʠʡ ʥʘ ʧʽʜʡʦʤʥʦʤʫ ʢʘʥʘʪʽ, ʷʢʠʡ ʥʘʤʦʪʫʻʪʴʩʷ ʥʘ ʙʘʨʘʙʘʥ. 

ʆʙʝʨʪʘʥʥʷ ʙʘʨʘʙʘʥʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʽʜ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʯʝʨʝʟ ʨʝʜʫʢʪʦʨ. ʇʽʜʡʦʤʥʠʡ ʢʘʥʘʪ 

ʚʽʜ ʙʘʨʘʙʘʥʘ ʜʦ ʩʢʽʧʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʢʦʧʨʦʚʽ ʰʢʽʚʠ. ʂʦʨʠʩʥʽ ʢʦʧʘʣʠʥʠ ʟ ʧʽʜʟʝʤʥʦʛʦ 

ʙʫʥʢʝʨʘ  ʘʚʪʦʤʘʪʠʯʥʦ ʟʘʚʘʥʪʘʞʫʶʪʴʩʷ ʚ ʩʢʽʧ ʯʝʨʝʟ ʜʦʟʘʪʦʨ. ʅʘ ʜʝʥʥʽʡ ʧʦʚʝʨʭʥʽ 

ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʩʢʽʧʘ ʚ ʧʦʚʝʨʭʥʝʚʠʡ ʙʫʥʢʝʨ  ʧʨʦʚʦʜʠʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ ʯʝʨʝʟ ʜʦʥʥʠʡ 

ʣʶʢ ʩʢʽʧʘ, ʧʨʠ ʪʦʤʫ ʜʦʥʥʘ ʯʘʩʪʠʥʘ ʩʢʽʧʘ ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʜʦ ʧʦʚʝʨʭʥʝʚʦʛʦ ʙʫʥʢʝʨʫ 

ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʤʠ ʢʨʠʚʠʤʠ . 

ʑʦʙ ʧʨʠʩʢʦʨʠʪʠ ʮʠʢʣ ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʩʢʽʧʘ, ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʪʘʢʠʡ ʚʠʥʘʭʽʜ:  

ʄʝʪʘ ʚʠʥʘʭʦʜʫ - ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʽʜʡʦʤʥʦʾ ʫʩʪʘʥʦʚʢʠ ʟʘ 

ʨʘʭʫʥʦʢ ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʮʠʢʣʫ ʧʽʜʡʦʤʫ. 

 

 
ʈʠʩʫʥʦʢ 1 ð ʇʨʠʩʪʨʽʡ ʜʣʷ ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʩʢʽʧʘ, ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ. 

 

ʈʦʟʚʘʥʪʘʞʫʚʘʣʴʥʽ ʥʘʧʨʘʚʣʷʶʯʽ ʨʦʟʪʘʰʦʚʘʥʽ ʚʝʨʪʠʢʘʣʴʥʦ ʽ ʦʩʥʘʱʝʥʽ ʜʚʦʤʘ 

ʢʫʣʽʩʘʤʠ 5 ʦʜʥʘʢʦʚʦʾ ʜʦʚʞʠʥʠ, ʰʘʨʥʽʨʥʦ ʟʘʢʨʽʧʣʝʥʽ ʥʘ ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʾ ʢʦʧʨʘ 6 ʜʣʷ 

ʧʝʨʝʤʽʱʝʥʥʷ ʥʘʧʨʘʚʣʷʶʯʦʾ ʧʘʨʘʣʝʣʴʥʦ ʾʾ ʧʦʟʜʦʚʞʥʴʦʾ ʦʩʽ. 

ʇʨʠʩʪʨʽʡ ʜʣʷ ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʰʘʭʪʥʦʛʦ ʩʢʽʧʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʧʨʷʤʦʣʽʥʽʡʥʠʭ 

ʥʘʧʨʘʚʣʷʶʯʠʭ 1, ʚʟʘʻʤʦʜʽʶʯʠʭ ʟ ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʤʠ ʨʦʣʠʢʘʤʠ 2 ʩʢʽʧʘ 3, ʽ ʾʭ ʧʨʠʚʦʜʫ 

4. 
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ʂʦʞʥʘ ʟ ʥʠʭ ʟʘʙʝʟʧʝʯʝʥʘ ʜʚʦʤʘ ʢʫʣʽʩʘʤʠ 5 ʦʜʥʘʢʦʚʦʾ ʜʦʚʞʠʥʠ, ʦʜʠʥ ʢʽʥʝʮʴ ʷʢʦʾ 

ʰʘʨʥʽʨʥʦ ʟ'ʻʜʥʘʥʠʡ ʟ ʥʘʧʨʘʚʣʷʶʯʦʶ, ʘ ʜʨʫʛʠʡ ʢʽʥʝʮʴ ʰʘʨʥʽʨʥʦ ʟʘʢʨʽʧʣʝʥʠʡ ʥʘ 

ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʾ ʢʦʧʨʘ 6 ʰʘʭʪʥʦʛʦ ʩʪʦʚʙʫʨʘ. ʅʘʧʨʘʚʣʷʶʯʽ ʟ'ʻʜʥʘʥʽ ʟ ʨʦʙʦʯʠʤʠ 

ʦʨʛʘʥʘʤʠ ʧʨʠʚʦʜʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʨʽʟʥʦʛʦ ʚʠʜʫ ʽ ʧʨʠʚʦʜʷʪʴʩʷ ʚ ʜʽʶ ʧʥʝʚʤʦ-, ʛʽʜʨʦ- 

ʘʙʦ ʝʣʝʢʪʨʦʝʥʝʨʛʽʻʶ. 

ʇʨʠ ʮʴʦʤʫ ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ ʤʦʞʝ ʤʘʪʠ ʘʙʦ ʜʚʘ ʩʠʥʭʨʦʥʽʟʦʚʘʥʠʭ ʤʽʞ 

ʩʦʙʦʶ ʧʨʠʚʦʜʠ ʜʣʷ ʢʦʞʥʦʾ ʥʘʧʨʘʚʣʷʶʯʦʾ, ʘʙʦ ʦʜʠʥ ʟʘʛʘʣʴʥʠʡ ʧʨʠʚʽʜ ʜʣʷ ʦʙʦʭ 

ʥʘʧʨʘʚʣʷʶʯʠʭ.  

 

            

 

 
ʈʠʩʫʥʦʢ 2 ð ɺʠʛʣʷʜ ʟʚʝʨʭʫ ʈʠʩʫʥʦʢ 3 ð ɺʠʛʣʷʜ ʟʙʦʢʫ 

 

 

ʇʨʠʩʪʨʽʡ ʧʨʘʮʶʻ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. 

ʈʦʟʚʘʥʪʘʞʫʚʘʣʴʥʽ ʨʦʣʠʢʠ 2 ʩʢʽʧʘ,ʱʦ ʨʫʭʘʻʪʴʩʷ ʚʭʦʜʷʪʴ ʚ ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʽ 

ʥʘʧʨʘʚʣʷʶʯʽ 1. ʇʽʩʣʷ ʟʫʧʠʥʢʠ ʩʢʽʧʘ ʚʢʣʶʯʘʻʪʴʩʷ ʧʨʠʚʽʜ, ʷʢʠʡ ʧʝʨʝʤʽʱʫʻ ʥʘʧʨʘʚʣʷʶʯʽ 1 

ʨʘʟʦʤ ʟ ʨʦʣʠʢʘʤʠ 2, ʚʽʜʢʨʠʚʘʶʯʠ ʟʘʪʚʦʨ ʩʢʽʧʘ. ʂʦʣʠ ʩʢʽʧ ʨʦʟʚʘʥʪʘʞʠʪʴʩʷ, ʧʨʠʚʽʜ 

ʧʦʚʝʨʪʘʻ ʥʘʧʨʘʚʣʷʶʯʽ ʟ ʨʦʣʠʢʘʤʠ ʚ ʧʦʯʘʪʢʦʚʝ ʧʦʣʦʞʝʥʥʷ, ʟʘʢʨʠʚʘʶʯʠ ʟʘʪʚʦʨ ʽ 

ʧʦʜʘʶʯʠ ʩʠʛʥʘʣ ʥʘ ʚʽʜʧʨʘʚʢʫ ʩʢʽʧʘ. 

ʌʦʨʤʫʣʘ ʚʠʥʘʭʦʜʫ. ʇʨʠʩʪʨʽʡ ʜʣʷ ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʰʘʭʪʥʦʛʦ ʩʢʽʧʘ, ʱʦ ʤʽʩʪʠʪʴ 

ʰʘʨʥʽʨʥʦ ʟʘʢʨʽʧʣʝʥʽ ʥʘ ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʾ ʢʦʧʨʘ ʧʨʷʤʦʣʽʥʽʡʥʽ ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʽ 

ʥʘʧʨʘʚʣʷʶʯʽ, ʷʢʽ ʚʟʘʻʤʦʜʽʶʪʴ ʟ ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʤʠ ʨʦʣʠʢʘʤʠ ʩʢʽʧʘ, ʽ ʧʨʠʚʽʜ 

ʧʝʨʝʤʽʱʝʥʥʷ ʥʘʧʨʘʚʣʷʶʯʠʭ, ʱʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʪʠʤ, ʱʦ, ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʽʜʡʦʤʥʦʾ ʫʩʪʘʥʦʚʢʠ ʟʘ ʨʘʭʫʥʦʢ ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʮʠʢʣʫ 

ʧʽʜʡʦʤʫ, ʢʦʞʥʘ ʟ ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʥʘʧʨʘʚʣʷʶʯʠʭ ʨʦʟʪʘʰʦʚʘʥʘ ʫ ʚʝʨʪʠʢʘʣʴʥʽʡ 

ʧʣʦʱʠʥʽ ʽ ʟʘʙʝʟʧʝʯʝʥʘ ʜʚʦʤʘ ʢʫʣʽʩʘʤʠ ʦʜʥʘʢʦʚʦʾ ʜʦʚʞʠʥʠ, ʰʘʨʥʽʨʥʦ ʟʘʢʨʽʧʣʝʥʠʤʠ ʥʘ 

ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʾ ʢʦʧʨʘ ʜʣʷ ʧʝʨʝʤʽʱʝʥʥʷ ʥʘʧʨʷʤʥʦʾ ʧʘʨʘʣʝʣʴʥʦʾ ʧʦʟʜʦʚʞʥʴʦʾ ʦʩʽ. 
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ʏʫʙ ɺ.ʆ., ʩʪʫʜʝʥʪ-ʤʘʛʽʩʪʨ ʛʨ. 184ʤ-21-1 ʢʘʬʝʜʨʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ ʪʘ 

ʝʥʝʨʛʦʤʝʭʘʥʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɼʴʷʯʢʦʚ ʇ.ɸ. ï ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʩʠʩʪʝʤ ʪʘ ʝʥʝʨʛʦʤʝʭʘʥʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ 

 (ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ "ɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ", ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʋɼʆʉʂʆʅɸʃɽʅʅʗ ʉʇʆʉʆɹɯɺ ʈɽʄʆʅʊʋ ʊɸ ɿôɭɼʅɸʅʅʗ 

ɻʋʄʆɺʆʊʂɸʅʀʅʅʀʍ ʂʆʅɺɽɭʈʅʀʍ ʉʊʈɯʏʆʂ  

 

ʆʩʥʦʚʥʦʶ ʪʝʥʜʝʥʮʽʻʶ ʫ ʨʦʟʚʠʪʢʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ ʩʫʯʘʩʥʠʭ 

ʛʽʨʥʠʯʦʜʦʙʫʚʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʻ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʢʦʥʚʝʻʨʥʠʭ ʣʽʥʽʡ. ʇʨʠ 

ʽʥʪʝʥʩʠʚʥʽʡ ʨʦʟʨʦʙʮʽ ʨʦʜʦʚʠʱ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʩʪʚʦʨʶʻʪʴʩʷ ʙʝʟʧʝʨʝʨʚʥʠʡ 

ʚʘʥʪʘʞʦʧʦʪʽʢ, ʧʝʨʝʨʠʚʘʥʥʷ ʷʢʦʛʦ ʯʝʨʝʟ ʚʽʜʤʦʚʠ ʢʦʥʚʝʻʨʥʠʭ ʣʽʥʽʡ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʚʝʣʠʢʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʚʪʨʘʪ. ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʟʫʧʠʥʢʠ ʢʦʥʚʝʻʨʥʠʭ ʣʽʥʽʡ 

ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʧʽʜ ʯʘʩ ʧʝʨʚʽʩʥʦʛʦ ʥʘʚʽʰʫʚʘʥʥʷ ʩʪʨʽʯʢʠ ʥʘ ʢʦʥʚʝʻʨ ʱʦ ʤʦʥʪʫʻʪʴʩʷ, ʧʨʠ 

ʟʙʽʣʴʰʝʥʥʽ (ʘʙʦ ʩʢʦʨʦʯʝʥʥʽ) ʡʦʛʦ ʜʦʚʞʠʥʠ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʘ ʪʘʢʦʞ ʧʨʠ ʨʝʥʦʚʘʮʽʾ 

ʢʦʥʚʝʻʨʥʠʭ ʩʪʨʽʯʦʢ. 

ʅʘ ʛʽʨʥʠʯʦ-ʚʠʜʦʙʫʚʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʟʘʩʪʦʩʦʚʫʶʪʴ ʤʝʭʘʥʽʯʥʠʡ ʩʧʦʩʽʙ, ʩʧʦʩʽʙ 

ʛʘʨʷʯʦʾ ʯʠ ʭʦʣʦʜʥʦʾ ʚʫʣʢʘʥʽʟʘʮʽʾ ʜʣʷ ʟôʻʜʥʘʥʥʷ ʪʘ ʨʝʤʦʥʪʫ ʛʫʤʦʚʦʪʢʘʥʠʥʥʠʭ 

ʢʦʥʚʝʻʨʥʠʭ ʩʪʨʽʯʦʢ. 

ʂʦʞʝʥ ʽʟ ʚʠʱʝ ʧʝʨʝʣʽʯʝʥʠʭ ʩʧʦʩʦʙʽʚ ʤʘʻ ʩʚʦʾ ʥʝʜʦʣʽʢʠ ʪʘ ʧʝʨʝʚʘʛʠ. 

ʉʧʦʩʽʙ ʛʘʨʷʯʦʾ ʚʫʣʢʘʥʽʟʘʮʽʾ ʤʘʻ ʥʘʜʚʠʩʦʢʽ (92-95%) ʧʘʨʘʤʝʪʨʠ ʟ ʤʽʮʥʦʩʪʽ 

ʟôʻʜʥʘʥʥʷ, ʘʣʝ ʟʘ ʪʨʠʚʘʣʠʤ ʯʘʩʦʤ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ, ʩʢʣʘʜʥʽʩʪʶ ʦʙʣʘʜʥʘʥʥʷ ʪʘ 

ʤʘʪʝʨʽʘʣʽʚ ʥʝ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʩʫʯʘʩʥʠʭ ʢʦʥʚʝʻʨʥʠʭ ʣʽʥʽʷʭ ʧʽʜʧʨʠʻʤʩʪʚ, 

ʷʢʽ ʚʠʜʦʙʫʚʘʶʪʴ ʢʘʤôʷʥʝ ʚʫʛʽʣʣʷ ʧʽʜʟʝʤʥʠʤ ʩʧʦʩʦʙʦʤ. 

ʊʝʭʥʦʣʦʛʽʷ ʭʦʣʦʜʥʦʾ ʚʫʣʢʘʥʽʟʘʮʽʾ ʩʭʦʞʘ ʥʘ ʛʘʨʷʯʫ ʚʫʣʢʘʥʽʟʘʮʽʶ, ʘʣʝ ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʦʙʣʘʜʥʘʥʥʷ ʟʘ ʚʘʛʦʚʠʤ ʬʘʢʪʦʨʦʤ ʤʝʥʰ ʥʽʞ ʫ 2-3 ʨʘʟʠ. ʂʽʣʴʢʽʩʪʴ ʩʝʨʚʽʩʥʠʭ ʽʥʞʝʥʝʨʽʚ 

ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ ʟʤʝʥʰʝʥʘ ʜʦ 2-3 ʦʩʽʙ. ʄʽʮʥʽʩʪʴ ʟôʻʜʥʘʥʥʷ ʩʪʘʥʦʚʠʪʴ 80-90% ʚʽʜ 

ʨʦʟʨʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʩʪʨʽʯʢʠ. ɼʘʥʠʡ ʩʧʦʩʽʙ ʥʝ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʽ 

ʪʨʘʥʩʧʦʨʪʫʶʪʴ ʛʘʨʷʯʽ ʚʘʥʪʘʞʽ. ʏʘʩ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʟʽ ʟôʻʜʥʘʥʥʷ ʩʧʦʩʦʙʦʤ ʭʦʣʦʜʥʦʾ 

ʚʫʣʢʘʥʽʟʘʮʽʾ ʪʘ ʥʝʤʦʞʣʠʚʽʩʪʴ ʧʦʯʘʪʢʫ ʨʦʙʦʪʠ ʢʦʥʚʝʻʨʘ ʥʘ ʨʫʙʝʞʽ 20-26 ʛʦʜ. ʪʘʢʦʞ 

ʚʽʜʥʦʩʷʪʴ ʜʘʥʠʡ ʩʧʦʩʽʙ ʜʦ ʪʘʢʦʛʦ, ʷʢʠʡ ʥʝʤʦʞʣʠʚʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʘ ʧʽʜʟʝʤʥʠʭ ʨʦʙʦʪʘʭ. 

ʄʝʭʘʥʽʯʥʠʡ ʩʧʦʩʽʙ ʟôʻʜʥʘʥʥʷ ʪʘ ʨʝʤʦʥʪʫ ʛʫʤʦʚʦʪʢʘʥʠʥʥʠʭ ʢʦʥʚʝʻʨʥʠʭ ʩʪʨʽʯʦʢ 

ʥʘʡʙʽʣʴʰ ʧʦʚʥʦ ʚʽʜʧʦʚʽʜʘʻ ʨʠʪʤʫ ʨʦʙʦʪʠ ʩʫʯʘʩʥʦʾ ʚʫʛʽʣʴʥʦʾ ʰʘʭʪʠ, ʤʘʻ ʥʠʟʴʢʽ 

ʤʘʪʝʨʽʘʣʴʥʽ ʟʘʪʨʘʪʠ ʧʦʨʽʚʥʷʥʦ ʽʟ ʩʧʦʩʦʙʦʤ ʛʘʨʷʯʦʾ ʪʘ ʭʦʣʦʜʥʦʾ ʚʫʣʢʘʥʽʟʘʮʽʾ, ʥʝ ʧʦʪʨʝʙʫʻ 

ʢʚʘʣʽʬʽʢʦʚʘʥʦʛʦ ʧʝʨʩʦʥʘʣʫ, ʘʣʝ ʤʽʮʥʽʩʪʴ ʜʘʥʠʭ ʟôʻʜʥʘʥʴ ʢʦʣʠʚʘʻʪʴʩʷ ʫ ʜʽʘʧʘʟʦʥʽ 65-85% 

ʚʽʜ ʨʦʟʨʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʩʪʨʽʯʢʠ. ɼʘʥʠʡ ʩʧʦʩʽʙ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʷʢ 

ʘʚʘʨʽʡʥʠʡ (ʜʣʷ ʢʦʨʦʪʢʦʾ ʟʫʧʠʥʢʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘ ʨʦʙʦʪʠ ʟʽ ʟôʻʜʥʘʥʥʷ ʯʠ ʨʝʤʦʥʪʫ 

ʩʪʨʽʯʦʢ), ʟ ʧʦʜʘʣʴʰʦʶ ʟʘʤʽʥʦʶ ʥʘ ʛʘʨʷʯʫ ʘʙʦ ʭʦʣʦʜʥʫ ʚʫʣʢʘʥʽʟʘʮʽʶ. 

ʅʘ ʧʦʪʫʞʥʠʭ ʛʽʨʥʠʯʦ-ʚʠʜʦʙʫʚʥʠʭ ʪʘ ʟʙʘʛʘʯʫʚʘʣʴʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ, ʜʝ ʽʩʥʫʻ 

ʚʠʩʦʢʘ ʜʠʥʘʤʽʢʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʦʚʠʭ ʪʘ ʚʞʠʚʘʥʠʭ ʩʪʨʽʯʦʢ, ʥʘʡʙʽʣʴʰ ʧʨʘʢʪʠʯʥʠʤ 

ʚʚʘʞʘʻʪʴʩʷ ʩʧʦʩʽʙ ʟôʻʜʥʘʥʥʷ ʪʘ ʨʝʤʦʥʪʫ ʛʫʤʦʚʦʪʢʘʥʠʥʥʠʭ ʢʦʥʚʝʻʨʥʠʭ ʩʪʨʽʯʦʢ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʭʦʣʦʜʥʦʾ ʚʫʣʢʘʥʽʟʘʮʽʾ. 

ʅʘ ʧʨʝʚʝʣʠʢʠʡ ʞʘʣʴ ʣʠʰʝ ʜʝʢʽʣʴʢʘ ʧʽʜʧʨʠʻʤʩʪʚ ʚ ʋʢʨʘʾʥʽ ʤʘʶʪʴ ʫ ʩʚʦʻʤʫ ʰʪʘʪʽ 

ʙʨʠʛʘʜʫ ʪʘ ʮʝʭʠ ʚʫʣʢʘʥʽʟʘʮʽʾ, ʱʦ ʤʦʞʫʪʴ ʩʘʤʦʩʪʽʡʥʦ ʚʠʢʦʥʫʚʘʪʠ ʨʦʙʦʪʠ ʟʽ ʩʪʠʢʫʚʘʥʥʷ, 

ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʨʝʤʦʥʪʫ ʢʦʥʚʝʻʨʥʠʭ ʩʪʨʽʯʦʢ. ʆʩʥʦʚʥʠʡ ʚʽʜʩʦʪʦʢ ʧʽʜʧʨʠʻʤʩʪʚ 

ʚʠʢʦʥʫʶʪʴ ʘʙʦ ʘʚʘʨʽʡʥʠʡ ʨʝʤʦʥʪ ʩʪʨʽʯʦʢ (ʨʠʩ.1, ʘ), ʘʙʦ ʢʦʨʠʩʪʫʶʪʴʩʷ ʧʦʩʣʫʛʘʤʠ 

ʧʽʜʨʷʜʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʟʘ ʮʠʤ ʧʨʦʬʽʣʝʤ. 

ʅʘ ʜʽʶʯʠʭ ʰʘʭʪʘʭ ɿʘʭʽʜʥʦʛʦ ɼʦʥʙʘʩʫ ʧʝʨʝʚʘʞʥʦ ʚʠʢʦʥʫʶʪʴ ʤʝʭʘʥʽʯʥʠʡ ʩʧʦʩʽʙ 

ʟôʻʜʥʘʥʥʷ ʣʘʥʦʢ ʛʫʤʦʚʦʪʢʘʥʠʥʥʠʭ ʢʦʥʚʝʻʨʥʠʭ ʩʪʨʽʯʦʢ ʘʙʦ ʾʭ ʟʘʤʽʥʫ ʟ ʧʦʜʘʣʴʰʠʤ 
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ʨʝʤʦʥʪʦʤ ʧʦʰʢʦʜʞʝʥʴ ʥʘ ʧʦʚʝʨʭʥʽ. ɯʩʥʫʶʯʽ ʪʝʭʥʦʣʦʛʽʾ ʜʝʤʦʥʪʘʞʫ ʧʦʰʢʦʜʞʝʥʠʭ 

ʣʘʥʮʶʛʽʚ ʢʦʥʚʝʻʨʥʦʾ ʩʪʨʽʯʢʠ ʪʘ ʫʢʣʘʜʘʥʥʷ ʾʭ çʧʝʪʣʷʤʠè ʥʘ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʠʤʠ ʪʨʫʜʦʚʠʤʠ ʚʠʪʨʘʪʘʤʠ.  

 

 

 

ʈʠʩʫʥʦʢ 1 ï ʊʝʭʥʦʣʦʛʽʾ ʨʝʤʦʥʪʫ ʢʦʥʚʝʻʨʥʠʭ ʩʪʨʽʯʦʢ (ʘ) ʪʘ ʫʢʣʘʜʘʥʥʷ ʾʭ ʚ ʨʫʣʦʥʠ (ʙ) ʜʣʷ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʚ ʛʽʨʥʠʯʠʭ ʚʠʨʦʙʢʘʭ  

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʟʘʨʫʙʽʞʥʦʛʦ ʽ ʚʽʪʯʠʟʥʷʥʦʛʦ ʜʦʩʚʽʜʫ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʩʪʨʽʯʢʦʚʠʭ ʢʦʥʚʝʻʨʽʚ ʨʦʟʨʦʙʣʝʥʦ ʩʧʦʩʽʙ ʨʝʥʦʚʘʮʽʾ ʧʦʰʢʦʜʞʝʥʠʭ ʢʦʥʚʝʻʨʥʠʭ ʩʪʨʽʯʦʢ ʪʘ 

ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʪʝʭʥʦʣʦʛʽʶ ʾʭ ʟʘʤʽʥʠ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʰʠʥʠ ʱʦ ʟʤʦʪʫʻ 

ʩʪʨʽʯʢʫ ʫ ʨʫʣʦʥ, ʧʦʜʘʣʴʰʝ ʾʾ ʙʝʟʧʝʯʥʝ ʟʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʣʘʪʬʦʨʤʠ ʟʘʚʜʷʢʠ ʤʘʣʠʤ 

ʟʘʩʦʙʘʤ ʤʝʭʘʥʽʟʘʮʽʾ, ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʚʽʜʢʦʯʫʚʘʣʴʥʠʤʠ ʚʠʨʦʙʢʘʤʠ ʰʘʭʪʠ ʪʘ ʚʠʜʘʯʫ ʥʘ 

ʧʦʚʝʨʭʥʶ. 

ʉʪʨʽʯʢʠ ʚ ʨʫʣʦʥʘʭ ʤʘʻ ʢʨʘʱʽ ʫʤʦʚʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʥʘ 

ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʢʦʤʧʣʝʢʩʽ ʧʦʚʝʨʭʥʽ ʰʘʭʪʠ ʪʘ ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʟʚʠʯʘʡʥʠʤʠ ʟʘʩʦʙʘʤʠ 

ʤʘʣʦʾ ʤʝʭʘʥʽʟʘʮʽʾ. 

ʇʦʜʘʣʴʰʽ ʨʦʙʦʪʠ ʟ ʚʽʜʥʦʚʣʝʥʥʷ ʩʪʨʽʯʦʢ, ʚʠʢʦʥʘʥʥʷ ʧʨʦʤʽʞʥʠʭ ʩʪʠʢʦʚʠʭ ʟôʻʜʥʘʥʴ 

ʫ ʣʘʥʮʶʛʠ ʜʦʚʞʠʥʦʶ ʜʦ 300ʤ. (ʟ ʚʠʤʦʛ ʱʦʜʦ ʙʝʟʧʝʯʥʦʛʦ ʩʧʫʩʢʫ ʩʪʨʽʯʢʠ ʧʽʜ ʢʣʽʪʪʶ ʥʘ 

ʛʦʨʠʟʦʥʪ ʰʘʭʪʠ) ʚʠʢʦʥʫʶʪʴʩʷ ʚ ʮʝʭʦʚʠʭ ʫʤʦʚʘʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʧʦʩʦʙʽʚ ʭʦʣʦʜʥʦʾ ʘʙʦ 

ʛʘʨʷʯʦʾ ʚʫʣʢʘʥʽʟʘʮʽʾ. 
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ɹʻʛʽʯʝʚ ʉ.ɺ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ, ʛʝʦʜʝʟʽʾ ʪʘ ʟʝʤʣʝʫʩʪʨʦʶ 

(ɼɺʅɿ çʇʨʠʜʥʽʧʨʦʚʩʴʢʘ ʜʝʨʞʘʚʥʘ ʘʢʘʜʝʤʽʷ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʘʨʭʽʪʝʢʪʫʨʠè, ʤ. ɼʥʽʧʨʦ, 

ʋʢʨʘʾʥʘ) 

 

ʉʊɺʆʈɽʅʅʗ ɻɽʆɼʀʅɸʄɯʏʅʆɻʆ ʇʆʃɯɻʆʅʋ ʅɸ ʊɽʈʀʊʆʈɯɰ ʄ. ɼʅɯʇʈʆ ʅɸ 

ɹɸɿɯ ɯʉʅʋʖʏʀʍ ʇʋʅʂʊɯɺ ʇʆʃɯɻʆʅʆʄɽʊʈɯɰ 

 

ɯʩʥʫʶʯʠʡ ʩʪʘʥ ʦʙʩʷʛʽʚ ʙʫʜʽʚʥʠʮʪʚʘ ʚ ʤ. ɼʥʽʧʨʦ (ʦʩʦʙʣʠʚʦ ʚ ʮʝʥʪʨʘʣʴʥʽʡ (ʅʘʛʦʨʥʽʡ) 

ʯʘʩʪʠʥʽ), ʱʦ ʬʦʨʤʫʻ ʟʙʽʣʴʰʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʦʨʦʜʥʠʡ ʤʘʩʠʚ ʦʩʥʦʚ ʬʫʥʜʘʤʝʥʪʽʚ, 

ʚʧʣʠʚ ʜʝʬʦʨʤʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʟʦʥʽ ʚʝʜʝʥʥʷ ʛʽʨʥʠʯʠʭ ʨʦʙʽʪ ʟ ʙʫʜʽʚʥʠʮʪʚʘ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʛʦ ʤʝʪʨʦʧʦʣʽʪʝʥʫ, ʦʩʦʙʣʠʚʦʩʪʝʡ ʛʝʦʣʦʛʽʾ ʤʘʩʠʚʫ ʪʘ ʩʢʣʘʜʥʦʛʦ 

ʨʝʣʴʻʬʫ ʧʨʘʚʦʙʝʨʝʞʥʦʾ ʯʘʩʪʠʥʠ ʤʽʩʪʘ, ʜʣʷ ʷʢʦʾ ʭʘʨʘʢʪʝʨʥʘ ʨʦʟʚʠʥʝʥʘ ʛʫʩʪʘ ʷʨʫʞʥʦ-

ʙʘʣʢʦʚʘ ʤʝʨʝʞʘ (ʥʘʣʽʯʫʻʪʴʩʷ ʙʣʠʟʴʢʦ 15 ʙʘʣʦʢ ʪʘ ʧʦʥʘʜ 40 ʷʨʽʚ ʽʟ ʟʩʫʚʦʥʝʙʝʟʧʝʯʥʠʤʠ 

ʩʭʠʣʘʤʠ) ʻ ʩʢʣʘʜʦʚʠʤʠ ʯʘʩʪʠʥʘʤʠ ʛʝʦʜʠʥʘʤʽʯʥʦʾ ʩʠʪʫʘʮʽʾ, ʱʦ ʩʢʣʘʜʝʪʴʩʷ ʥʘ 

ʨʦʟʛʣʷʥʫʪʽʡ ʯʘʩʪʠʥʽ ʤʽʩʪʘ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʚʠʚʯʝʥʥʷ, 

ʚʠʟʥʘʯʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʾ ʛʝʦʜʝʟʠʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ.  

ʉʪʚʦʨʝʥʥʷ ʛʝʦʜʠʥʘʤʽʯʥʦʾ ʤʝʨʝʞʽ ʥʘ ʦʩʥʦʚʽ ʥʘʷʚʥʠʭ ʧʫʥʢʪʽʚ ʤʽʩʴʢʦʾ ʛʝʦʜʝʟʠʯʥʦʾ 

ʤʝʨʝʞʽ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʟʤʽʥʠ ʾʭ ʧʨʦʩʪʦʨʦʚʠʭ ʢʦʦʨʜʠʥʘʪ ʜʦʟʚʦʣʠʪʴ ʦʪʨʠʤʘʪʠ ʽʥʬʦʨʤʘʮʽʶ 

ʱʦʜʦ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʾ ʟʤʽʥʠ ʨʦʟʚʠʪʢʫ ʜʝʬʦʨʤʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ˇʨʫʥʪʦʚʦʤʫ ʤʘʩʠʚʽ 

ʥʘ ʪʝʨʠʪʦʨʽʾ ʨʘʡʦʥʫ, ʻ ʘʢʪʫʘʣʴʥʦʶ ʟʘʜʘʯʝʶ ʩʫʯʘʩʥʦʩʪʽ ʚ ʫʤʦʚʘʭ ʟʨʦʩʪʘʥʥʷ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʤʽʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ. 

ɻʝʦʜʝʟʠʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʤ. ɼʥʽʧʨʦ ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ ʪʝʭʥʽʯʥʦʛʦ ʟʚʽʪʫ [1], 

ʚʢʣʶʯʘʻ: 

- ʩʝʛʤʝʥʪ ʋʢʨʘʾʥʩʴʢʦʾ ʧʦʩʪʽʡʥʦ-ʜʽʶʯʦʾ ʤʝʨʝʞʽ ʩʧʦʩʪʝʨʝʞʝʥʴ ɻʣʦʙʘʣʴʥʠʭ ʥʘʚʽʛʘʮʽʡʥʠʭ 

ʩʫʧʫʪʥʠʢʦʚʠʭ ʩʠʩʪʝʤ (ʋʇʄ ɻʅʉʉ); 

- ʜʝʨʞʘʚʥʦʾ ʛʝʦʜʝʟʠʯʥʦʾ ʤʝʨʝʞʽ (ɼɻʄ) 1 ʢʣʘʩʫ; 

- ʪʨʽʘʥʛʫʣʷʮʽʾ ʪʘ ʧʦʣʽʛʦʥʦʤʝʪʨʽʾ 2-4 ʢʣʘʩʽʚ ʪʘ ʧʦʣʽʛʦʥʦʤʝʪʨʽʾ 4 ʢʣʘʩʫ, 1, 2 ʨʦʟʨʷʜʽʚ 

ʤʽʩʴʢʦʾ ʛʝʦʜʝʟʠʯʥʦʾ ʤʝʨʝʞʽ (ʄɻʄ); 

- ʚʠʩʦʪʥʦʾ ʦʩʥʦʚʠ ʫ ʚʠʛʣʷʜʽ ʥʽʚʝʣʽʨʥʠʭ ʤʝʨʝʞ ɯ, ɯɯ ʪʘ ɯɯɯ ʢʣʘʩʽʚ. 

ɿʘ ʜʘʥʠʤʠ ʢʦʤʧʣʝʢʩʥʠʭ ʛʝʦʜʝʟʠʯʥʠʭ ʨʦʙʽʪ ʟ ʤʦʜʝʨʥʽʟʘʮʽʾ ʤʽʩʴʢʦʾ ʛʝʦʜʝʟʠʯʥʦʾ 

ʤʝʨʝʞʽ ʤ. ɼʥʽʧʨʦ [1], ʚʠʢʦʥʘʥʠʭ ʫ 2011 ʨ. ɼʇ çʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ ʛʝʦʜʝʟʽʾ ʽ 

ʢʘʨʪʦʛʨʘʬʽʾè ʩʫʤʽʩʥʦ ʟ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʤ ʚʽʜʜʽʣʝʥʥʷʤ ʋʢʨʘʾʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ 

ʥʘʫʢʦʚʦ-ʚʠʨʦʙʥʠʯʦʛʦ ʽʥʩʪʠʪʫʪʫ ʟʡʦʤʦʢ ʤʽʩʪ ʪʘ ʛʝʦʽʥʬʦʨʤʘʪʠʢʠ ʽʤ. ɸ.ɺ. ʐʘʭʘ ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ ʣʠʰʝ 60% ʧʫʥʢʪʽʚ ɼɻʄ ʽ ʧʫʥʢʪʽʚ ʤʽʩʴʢʦʾ ʧʦʣʽʛʦʥʦʤʝʪʨʽʾ. ʅʘ ʦʙʩʪʝʞʝʥʠʭ 

ʧʫʥʢʪʘʭ ɼɻʄ ʪʘ ʤʽʩʴʢʦʾ ʪʨʽʘʥʛʫʣʷʮʽʾ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʩʫʧʫʪʥʠʢʦʚʽ ʛʝʦʜʝʟʠʯʥʽ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʂʦʦʨʜʠʥʘʪʠ ʧʫʥʢʪʽʚ ɼɻʄ ʪʘ ʤʽʩʴʢʦʾ ʪʨʽʘʥʛʫʣʷʮʽʾ ʦʙʯʠʩʣʝʥʽ ʚ 

ɼʝʨʞʘʚʥʽʡ ʛʝʦʜʝʟʠʯʥʽʡ ʨʝʬʝʨʝʥʮʥʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ ʋʉʂ-2000. ɿʥʘʯʝʥʥʷ ʉʂʇ 

ʦʙʯʠʩʣʝʥʠʭ ʢʦʦʨʜʠʥʘʪ ʥʝ ʧʝʨʝʚʠʱʠʣʠ 0,02 ʤ.  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʣʴʦʚʦʛʦ ʦʙʩʪʝʞʝʥʥʷ, ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʨʦʟʰʫʢʫ ʪʘ ʘʥʘʣʽʟʫ 

ʩʪʘʥʫ ʧʫʥʢʪʽʚ ʄɻʄ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʪʨʘʪʘ ʛʝʦʜʝʟʠʯʥʠʭ ʧʫʥʢʪʽʚ ʩʢʣʘʜʘʻ ʚ ʨʽʟʥʠʭ 

ʨʘʡʦʥʘʭ ʤʽʩʪʘ ʚʽʜ 30 ʜʦ 50%. ʄʝʨʝʞʽ ʧʦʣʽʛʦʥʦʤʝʪʨʽʾ 4 ʢʣʘʩʫ ʪʘ 1, 2 ʨʦʟʨʷʜʽʚ ʚʥʘʩʣʽʜʦʢ 

ʚʪʨʘʪʠ ʯʘʩʪʠʥʠ ʛʝʦʜʝʟʠʯʥʠʭ ʧʫʥʢʪʽʚ ʥʝ ʩʢʣʘʜʘʶʪʴ ʮʽʣʽʩʥʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʦʙʫʜʦʚ, 

ʚʽʜʩʫʪʥʽ ʚʠʜʠʤʦʩʪʽ ʤʽʞ ʩʫʤʽʞʥʠʤʠ ʧʫʥʢʪʘʤʠ. 

ʉʪʘʥʦʤ ʥʘ ʣʶʪʠʡ 2013 ʨ. ʢʘʨʪʛʝʦʬʦʥʜ ʤʽʩʪʘ ʥʘʣʽʯʫʚʘʚ 162 ʧʫʥʢʪʽʚ ɼɻʄ 1-4 ʢʣʘʩʫ 

ʪʘ 33 ʧʫʥʢʪʠ ʤʽʩʴʢʦʾ ʧʦʣʽʛʦʥʦʤʝʪʨʽʾ 1-2 ʨʦʟʨʷʜʽʚ. 



ʉʝʢʮʽʷ 5 ï ɻʝʦʜʝʟʽʷ ʪʘ ʟʝʤʣʝʫʩʪʨʽʡ 

ʄʘʪʝʨʽʘʣʠ X ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çʄʦʣʦʜʴ: ʥʘʫʢʘ ʪʘ ʽʥʥʦʚʘʮʽʾè 
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ʉʭʝʤʘ ʛʝʦʜʝʟʠʯʥʘ ʤʝʨʝʞʘ ʤ. ɼʥʽʧʨʦ ʩʪʘʥʦʤ ʥʘ 2012 ʨ. ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 1.  

 
ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʛʝʦʜʝʟʠʯʥʦʾ ʤʝʨʝʞʽ ʤ. ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ ʩʪʘʥʦʤ ʥʘ 2012 ʨ [2].  

 

ʇʝʨʽʦʜʠʯʥʝ ʦʙʩʪʝʞʝʥʥʷ ʪʘ ʦʥʦʚʣʝʥʥʷ ʛʝʦʜʝʟʠʯʥʠʭ, ʛʨʘʚʽʤʝʪʨʠʯʥʠʭ ʧʫʥʢʪʽʚ ʽ 

ʥʽʚʝʣʽʨʥʠʭ ʨʝʧʝʨʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ [3-5] çʧʨʦʚʦʜʷʪʴʩʷ ʫ ʤʽʨʫ 

ʧʦʪʨʝʙʠ, ʘʣʝ ʥʝ ʨʽʜʰʝ ʥʽʞ ʦʜʠʥ ʨʘʟ ʥʘ 10 ʨʦʢʽʚ, ʘ ʥʘ ʪʝʨʠʪʦʨʽʾ ʤʽʩʪ ʽ ʟʦʥ ʘʢʪʠʚʥʦʾ 

ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ï ʥʝ ʨʽʜʰʝ ʥʽʞ ʦʜʠʥ ʨʘʟ ʥʘ ʧôʷʪʴ ʨʦʢʽʚè [5]. ɺʨʘʭʦʚʫʶʯʠ ʱʦ ʟ 

ʤʦʤʝʥʪʫ ʦʩʪʘʥʥʴʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʛʝʦʜʝʟʠʯʥʠʭ ʧʫʥʢʪʽʚ (2011 ʨ.) ʤʠʥʫʣʦ 11 ʨʦʢʽʚ ï ʥʘʨʘʟʽ 

ʻ ʛʦʩʪʨʘ ʧʦʪʨʝʙʘ ʚ ʧʨʦʚʝʜʝʥʥʽ ʧʦʚʪʦʨʥʦʛʦ ʛʝʦʤʦʥʽʪʦʨʠʥʛʫ-ʦʙʩʪʝʞʝʥʥʷ ʟ ʤʝʪʦʶ 

ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʾʭ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʉʘʤʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʜʽʡʥʠʭ ʛʝʦʜʝʟʠʯʥʠʭ ʧʫʥʢʪʽʚ ʫ ʩʢʣʘʜʽ ʛʝʦʜʠʥʘʤʽʯʥʦʛʦ ʧʦʣʽʛʦʥʫ 

ʜʦʟʚʦʣʠʪʴ ʦʪʨʠʤʘʪʠ ʜʦʩʪʦʚʽʨʥʽ ʜʘʥʽ ʱʦʜʦ ʨʦʟʚʠʪʢʫ ʜʝʬʦʨʤʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ 

ʪʝʭʥʦʛʝʥʥʦ-ʥʘʚʘʥʪʘʞʝʥʠʭ ʪʝʨʠʪʦʨʽʷʭ ʤʝʛʘʧʦʣʽʩʽʚ.  

  

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ 

1. ʊʝʭʥʽʯʥʠʡ ʧʨʦʝʢʪ ʥʘ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʽʟ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʤʽʩʴʢʦʾ ʛʝʦʜʝʟʠʯʥʦʾ 

ʤʝʨʝʞʽ ʤ. ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ / ʅʘʫʢ.-ʜʦʩʣʽʜ. ʽʥ-ʪ ʛʝʦʜʝʟʽʾ ʽ ʢʘʨʪʦʛʨʘʬ. (ʅɼɯɻʂ); ï ʂ., 2011. 

ï 103 ʩ. 

2. ʉʭʝʤʘ ʛʝʦʜʝʟʠʯʥʦʾ ʤʝʨʝʞʽ ʤ. ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ ʩʪʘʥʦʤ ʥʘ 2012 ʨ. 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / ɼʝʨʞʘʚʥʝ ʘʛʝʥʪʩʪʚʦ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ ; ʅʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ ʛʝʦʜʝʟʽʾ ʽ ʢʘʨʪʦʛʨʘʬʽʾ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ : http://dgm.gki.com.ua/map. 

3. ɯʥʩʪʨʫʢʮʽʷ ʟ ʦʙʩʪʝʞʝʥʥʷ ʪʘ ʦʥʦʚʣʝʥʥʷ ʧʫʥʢʪʽʚ ɼʝʨʞʘʚʥʦʾ ʛʝʦʜʝʟʠʯʥʦʾ ʤʝʨʝʞʽ 

ʋʢʨʘʾʥʠ. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ:. 

https://gki.com.ua/files/uploads/documents/Norms/Ukrgeodesykart_norms/Inst_z_obstezh_D

GM_23.pdf 

4. ʇʦʨʷʜʦʢ ʦʙʩʪʝʞʝʥʥʷ ʪʘ ʦʥʦʚʣʝʥʥʷ ʧʫʥʢʪʽʚ ɼʝʨʞʘʚʥʦʾ ʛʝʦʜʝʟʠʯʥʦʾ ʤʝʨʝʞʽ 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ :https://zakon.rada.gov.ua/laws/show/z1467-14 

5. ʇʦʨʷʜʦʢ ʧʦʙʫʜʦʚʠ ɼʝʨʞʘʚʥʦʾ ʛʝʦʜʝʟʠʯʥʦʾ ʤʝʨʝʞʽ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï 

ʈʝʞʠʤ ʜʦʩʪʫʧʫ : https://zakon.rada.gov.ua/laws/show/646-2013-%D0%BF#n9 

 

 

 

 

 

https://gki.com.ua/files/uploads/documents/Norms/Ukrgeodesykart_norms/Inst_z_obstezh_DGM_23.pdf
https://gki.com.ua/files/uploads/documents/Norms/Ukrgeodesykart_norms/Inst_z_obstezh_DGM_23.pdf
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ɸʥʯʫʪʢʽʥʘ ʄ.ʂ. ʩʪʫʜʝʥʪ ʛʨ. 193-19-1 ʌɹ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʊʨʝʛʫʙ ʖ.ɭ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʛʝʦʜʝʟʽʾ 

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

 

 

ʆʉʆɹʃʀɺʆʉʊɯ ʅɸɿɽʄʅʆɻʆ ʃɸɿɽʈʅʆɻʆ ʉʂɸʅʋɺɸʅʅʗ ʅɸ ʄɯʉʎɽɺʆʉʊɯ 

ʊɸ ɿɸ ɼʆʇʆʄʆɻʆʖ ɺɯʈʊʋɸʃʔʅʆɻʆ ʉʀʄʋʃʗʊʆʈɸ VRSCAN3D 

 

ʉʴʦʛʦʜʥʽ ʥʘʟʝʤʥʝ ʣʘʟʝʨʥʝ ʩʢʘʥʫʚʘʥʥʷ ï ʮʝ ʽʥʥʦʚʘʮʽʡʥʠʡ ʤʝʪʦʜ ʜʦʩʣʽʜʞʝʥʥʷ 

ʪʝʨʠʪʦʨʽʡ, ʷʢʠʡ ʩʪʨʽʤʢʦ ʨʦʟʚʠʚʘʻʪʴʩʷ. ɺʞʝ ʧʝʚʥʠʡ ʯʘʩ ʜʣʷ ʩʬʝʨ ʛʝʦʜʝʟʽʾ ʪʘ ʟʝʤʣʝʫʩʪʨʦʶ 

ʧʦʯʘʣʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢʝ ʟʥʽʤʘʥʥʷ. ʃʘʟʝʨʥʝ ʩʢʘʥʫʚʘʥʥʷ ʻ ʥʘʜʽʡʥʠʤ ʤʝʪʦʜʦʤ 

ʚʠʤʽʨʶʚʘʥʥʷ ʦʙôʻʢʪʽʚ (ʙʫʜʽʚʣʽ, ʩʧʦʨʫʜʠ, ʢʘʨôʻʨʠ, ʟʝʤʝʣʴʥʽ ʜʽʣʷʥʢʠ) ʟ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ 

ʾʭ ʪʨʠʚʠʤʽʨʥʠʭ ʤʦʜʝʣʝʡ ʟ ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ ʜʣʷ ʨʽʟʥʠʭ ʟʘʜʘʯ.  

ʌʽʥʩʴʢʽ ʥʘʫʢʦʚʮʽ ʧʨʦʚʝʣʠ ʜʦʩʣʽʜʞʝʥʥʷ [1] ʱʦʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʘʟʝʨʥʦʛʦ 

ʩʢʘʥʫʚʘʥʥʷ ʜʣʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʧʨʦʝʢʪʽʚ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʦʙôʻʢʪʽʚ ʽ ʜʽʡʰʣʠ ʚʠʩʥʦʚʢʫ, ʱʦ ʚ 

ʮʽʣʦʤʫ ʣʘʟʝʨʥʝ ʩʢʘʥʫʚʘʥʥʷ ʚʚʘʞʘʻʪʴʩʷ ʦʙˇʨʫʥʪʦʚʘʥʠʤ ʽ ʪʦʯʥʠʤ ʤʝʪʦʜʦʤ ʟʙʦʨʫ ʜʘʥʠʭ, 

ʘʣʝ ʟʘʥʘʜʪʦ ʨʦʟʨʽʜʞʝʥʘ ʱʽʣʴʥʽʩʪʴ ʪʦʯʦʢ ʫʩʢʣʘʜʥʶʻ ʨʦʙʦʪʫ ʟ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ 

ʤʦʜʝʣʶʚʘʥʥʷ, ʘ ʟʘʥʘʜʪʦ ʚʠʩʦʢʘ ʪʦʯʥʽʩʪʴ ʚʠʢʣʠʢʘʻ ʧʨʦʙʣʝʤʠ ʧʨʠ ʦʙʨʦʙʮʽ ʜʘʥʠʭ. 

ʋ ɹʝʣʴʛʽʾ ʧʨʦʚʦʜʠʣʠ ʧʦʨʽʚʥʷʥʥʷ [2] ʨʝʟʫʣʴʪʘʪʽʚ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ ʪʘ 

ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʥʠʭ ʤʝʪʦʜʽʚ ʟʥʽʤʘʥʥʷ. ɺʯʝʥʽ ʟʨʦʙʠʣʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

çʽʩʪʠʥʥʠʤʠè ʟʥʘʯʝʥʥʷʤʠ ʜʘʥʠʭ, ʧʦʭʠʙʢʠ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ ʤʝʥʰʽ ʟʘ ʧʦʭʠʙʢʠ 

ʮʠʬʨʦʚʦʾ ʬʦʪʦʛʨʘʤʝʪʨʽʾ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻ ʧʦʪʝʥʮʽʘʣ ʥʘʟʝʤʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ 

ʜʣʷ ʚʠʩʦʢʦʪʦʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ʅʘʟʝʤʥʝ ʣʘʟʝʨʥʝ ʩʢʘʥʫʚʘʥʥʷ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʚ ʩʬʝʨʽ ʛʝʦʜʝʟʽʾ ʪʘ ʟʝʤʣʝʫʩʪʨʦʶ 

ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʛʝʦʜʝʟʠʯʥʠʭ ʚʠʰʫʢʫʚʘʥʴ, ʚʠʢʦʥʘʥʥʷ ʪʦʧʦʛʨʘʬʽʯʥʦʾ ʟʡʦʤʢʠ, ʧʦʙʫʜʦʚʠ 

ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʧʣʘʥʽʚ ʪʘ ʤʦʜʝʣʝʡ ʤʽʩʮʝʚʦʩʪʽ ʯʠ ʩʧʦʨʫʜ, ʘ ʪʘʢʦʞ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʙʻʤʫ 

ʟʝʤʝʣʴʥʠʭ ʨʦʙʽʪ. 

ɺ ʨʘʤʢʘʭ ʤʽʞʥʘʨʦʜʥʦʛʦ ʧʨʦʻʢʪʫ DAAD ʢʦʣʝʢʪʠʚʦʤ ʥʘʫʢʦʚʮʽʚ ʨʦʟʨʦʙʣʝʥʦ 

ʩʠʤʫʣʷʪʦʨ ʚʽʨʪʫʘʣʴʥʦʛʦ ʥʘʟʝʤʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ VRscan3D, ʷʢʠʤ ʤʦʞʥʘ ʢʦʨʠʩʪʫʚʘʪʠʩʷ 

ʪʘ ʚʠʚʯʠʪʠ ʦʩʥʦʚʠ ʩʢʘʥʫʚʘʥʥʷ ʥʝ ʤʘʶʯʠ ʨʝʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

ʋ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʜʝ ʧʦʨʽʚʥʷʥʦ ʘʣʛʦʨʠʪʤ ʨʝʘʣʴʥʦʛʦ ʥʘʟʝʤʥʦʛʦ ʣʘʟʝʨʥʦʛʦ 

ʩʢʘʥʫʚʘʥʥʷ (ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʤʽʩʮʝʚʦʩʪʽ) ʟ ʘʣʛʦʨʠʪʤʦʤ ʨʦʙʦʪʠ ʩʠʤʫʣʷʪʦʨʘ 

ʚʽʨʪʫʘʣʴʥʦʛʦ ʥʘʟʝʤʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ VRscan3D. 

ɿʘ ʘʣʛʦʨʠʪʤʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʤʠ ʥʘ ʨʠʩʫʥʢʫ 1 ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʫ 

ʩʠʤʫʣʷʪʦʨʽ ʤʝʥʰʝ ʝʪʘʧʽʚ ʽ ʨʦʙʦʪʘ ʙʽʣʴʰ ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ, ʘ ʪʦʤʫ ʩʢʘʥʫʚʘʥʥʷ ʟʘʡʤʘʻ 

ʤʝʥʰʝ ʯʘʩʫ. ʊʘʢʦʞ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʫ ʩʠʤʫʣʷʪʦʨʽ ʟʤʝʥʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʧʦʭʠʙʦʢ, 

ʦʩʢʽʣʴʢʠ ʚʠʢʣʶʯʘʻʪʴʩʷ ʧʦʭʠʙʢʘ ʢʦʨʠʩʪʫʚʘʯʘ ʽ ʧʦʭʠʙʢʘ ʧʨʠʣʘʜʫ. ʊʘʢʽ ʚʠʢʣʶʯʝʥʥʷ 

ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʪʦʯʥʽʩʪʴ, ʘ ʦʪʞʝ ʚ ʨʝʟʫʣʴʪʘʪʽ ʙʫʜʝ ʦʪʨʠʤʘʥʘ ʙʽʣʴʰ ʪʦʯʥʘ 3D-

ʤʦʜʝʣʴ ʦʙôʻʢʪʘ. 
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ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ 

 

1. Uotila U., Junnonen J.-M., Saari A. Laser Scanning Tasks of Building 

Refurbishment Project. 17th International Conference on Computing in Civil and Building 

Engineering. 2018. June 5-7. 

2. Nuttens T., De Maeyer P., De Wulf A., Goossens R. Terrestrial laser scanning and 

digital photogrammetry for cultural heritage: an accuracy assessment. FIG Working Week 

2011 ï Bridging the Gap between Cultures ï and 6th national congress of ONIGT. 2011. 

May. 
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ɻʦʣʫʙ ʄ.ʆ. ʩʪʫʜʝʥʪ ʛʨ. 193-19-1 ʌɹ 

ʅʘʫʢʦʚʽ ʢʝʨʽʚʥʠʢʠ: ɻʦʡʯʫʢ ɸ.ʇ., ʩʪ. ʚʠʢʣ. ʢʘʬʝʜʨʠ ʛʝʦʜʝʟʽʾ, ʗʥʢʽʥ ʆ.ɭ., ʢ.ʪ.ʥ., 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʛʝʦʜʝʟʽʾ  

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ñɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘò, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʆʉʆɹʃʀɺʆʉʊɯ ʇʆɼɯʃʋ ɿɽʄɽʃʔʅʆɰ ɼɯʃʗʅʂʀ, ʗʂɸ ɿʅɸʍʆɼʀʊʔʉʗ ʋ 

ʉʇɯʃʔʅɯʁ ʉʋʄɯʉʅɯʁ ɺʃɸʉʅʆʉʊɯ 

 

ʇʦʜʽʣ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʘʢʪʽʚ 

ʋʢʨʘʾʥʠ. ʊʘʢ ʚ ʯʘʩʪʠʥʘʭ 2 ʽ 6 ʩʪʘʪʪʽ 79-1 ɿʝʤʝʣʴʥʦʛʦ ʢʦʜʝʢʩʫ ʋʢʨʘʾʥʠ [1] ʟʘʟʥʘʯʝʥʦ,  ʱʦ 

ʬʦʨʤʫʚʘʥʥʷ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʚʠʢʦʥʫʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʦʜʽʣʫ ʚʞʝ ʩʬʦʨʤʦʚʘʥʠʭ 

ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʙʝʟ ʟʤʽʥʠ ʾʭ ʮʽʣʴʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ɼʣʷ ʧʨʠʩʚʦʻʥʥʷ ʢʘʜʘʩʪʨʦʚʠʭ 

ʥʦʤʝʨʽʚ ʯʘʩʪʠʥʘʤ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʪʝʭʥʽʯʥʘ ʜʦʢʫʤʝʥʪʘʮʽʷ ʽʟ 

ʟʝʤʣʝʫʩʪʨʦʶ ʱʦʜʦ ʧʦʜʽʣʫ ʪʘ ʦʙ'ʻʜʥʘʥʥʷ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ [2]. ʎʷ ʜʦʢʫʤʝʥʪʘʮʽʷ, ʟʛʽʜʥʦ 

ʩʪʘʪʪʽ 56 [2], ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʟʘ ʨʽʰʝʥʥʷʤ ʚʣʘʩʥʠʢʽʚ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʽ ʥʠʤʠ 

ʟʘʪʚʝʨʜʞʫʻʪʴʩʷ ʟʛʽʜʥʦ ʧʫʥʢʪʫ 2 ʩʪʘʪʪʽ 186 [1]. 

ɺ ʩʪʘʪʪʽ 110 [1] ʟʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʧʦʜʽʣ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ʥʝ ʧʨʠʧʠʥʷʻ ʜʽʾ 

ʦʙʤʝʞʝʥʴ, ʦʙʪʷʞʝʥʴ, ʚʩʪʘʥʦʚʣʝʥʠʭ ʥʘ ʟʝʤʝʣʴʥʽʡ ʜʽʣʷʥʮʽ, ʢʨʽʤ ʚʠʧʘʜʢʽʚ, ʢʦʣʠ 

ʦʙʤʝʞʝʥʥʷ (ʦʙʪʷʞʝʥʥʷ) ʧʦʰʠʨʶʚʘʣʦʩʷ ʣʠʰʝ ʥʘ ʦʜʥʫ ʯʘʩʪʠʥʫ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ, ʷʢʘ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʧʦʜʽʣʫ ʚʽʜʦʢʨʝʤʣʶʻʪʴʩʷ. 

ʗʢʱʦ ʟʝʤʝʣʴʥʘ ʜʽʣʷʥʢʘ ʧʝʨʝʙʫʚʘʻ ʫ ʩʧʽʣʴʥʽʡ ʩʫʤʽʩʥʽʡ ʚʣʘʩʥʦʩʪʽ, ʟʛʽʜʥʦ ʯʘʩʪʠʥ 4 ʽ 

5 ʩʪʘʪʪʽ 89 [1], ʪʦ ʩʧʽʚʚʣʘʩʥʠʢʠ ʤʘʶʪʴ ʧʨʘʚʦ ʥʘ ʾʾ ʧʦʜʽʣ. 

ʇʦʜʽʣ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ, ʟʘʟʚʠʯʘʡ, ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʚʩʪʘʥʦʚʣʝʥʦʶ ʚʣʘʩʥʠʢʦʤ ʘʙʦ 

ʫʟʛʦʜʞʝʥʦʶ ʩʧʽʚʚʣʘʩʥʠʢʘʤʠ ʤʝʞʝʶ ʧʦʜʽʣʫ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʧʣʦʱ ʯʘʩʪʠʥ ʟʝʤʝʣʴʥʦʾ 

ʜʽʣʷʥʢʠ. ʇʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʧʦʜʽʣʫ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ, ʷʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʩʧʽʣʴʥʽʡ 

ʩʫʤʽʩʥʽʡ ʚʣʘʩʥʦʩʪʽ, ʩʧʽʚʚʣʘʩʥʠʢʠ ʙʘʞʘʶʪʴ ʚʠʢʦʥʘʪʠ ʧʦʜʽʣ ʪʘʢ, ʱʦʙ ʯʘʩʪʢʠ ʟʝʤʝʣʴʥʠʭ 

ʜʽʣʷʥʦʢ ʚʽʜʧʦʚʽʜʘʣʠ ʯʘʩʪʢʘʤ ʜʦʤʦʚʦʣʦʜʽʥʥʷ ʘʙʦ ʚ ʽʥʰʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʦʜʽʣʫ ʢʦʞʝʥ ʽʟ ʩʧʽʚʚʣʘʩʥʠʢʽʚ ʤʦʞʝ ʦʪʨʠʤʘʪʠ ʚʠʪʷʛ ʧʨʦ ʨʝʻʩʪʨʘʮʽʶ 

ʧʨʘʚʘ ʚʣʘʩʥʦʩʪʽ ʥʘ ʦʢʨʝʤʫ ʟʝʤʝʣʴʥʫ ʜʽʣʷʥʢʫ [3]. 

ɸʣʝ ʧʦʜʽʣ ʪʘʢʦʾ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ʥʝ ʟʘʚʞʜʠ ʤʦʞʣʠʚʠʡ. 

ɼʣʷ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʩʧʽʣʴʥʽʡ ʩʫʤʽʩʥʽʡ ʚʣʘʩʥʦʩʪʽ, ʜʝʢʦʣʠ 

ʚʠʥʠʢʘʶʪʴ ʧʨʠʯʠʥʠ, ʷʢʽ ʥʝ ʜʘʶʪʴ ʟʤʦʛʠ ʧʦʜʽʣʠʪʠ ʚʩʶ ʟʝʤʝʣʴʥʫ ʜʽʣʷʥʢʫ. ʅʘʧʨʠʢʣʘʜ 

ʟʝʤʝʣʴʥʘ ʜʽʣʷʥʢʘ ʜʦʤʦʚʦʣʦʜʽʥʥʷ ʥʘʣʝʞʠʪʴ ʜʚʦʤ ʩʧʽʚʚʣʘʩʥʠʢʘʤ ʥʘ ʧʨʘʚʽ ʩʧʽʣʴʥʦʾ 

ʩʫʤʽʩʥʦʾ ʚʣʘʩʥʦʩʪʽ ʥʘ ʟʝʤʝʣʴʥʫ ʜʽʣʷʥʢʫ [3]. ʇʨʠ ʘʥʘʣʽʟʽ ʜʦʢʫʤʝʥʪʽʚ, ʷʢʽ ʥʘʜʘʣʠ 

ʟʘʤʦʚʥʠʢʠ, ʘ ʩʘʤʝ ʜʝʨʞʘʚʥʦʛʦ ʘʢʪʫ ʥʘ ʧʨʘʚʦ ʚʣʘʩʥʦʩʪʽ ʥʘ ʟʝʤʝʣʴʥʫ ʜʽʣʷʥʢʫ, ʪʝʭʥʽʯʥʦʛʦ 

ʧʘʩʧʦʨʪʫ ʥʘ ʥʝʨʫʭʦʤʝ ʤʘʡʥʦ ʽ ʪ. ʽʥ.) ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʥʘʩʪʫʧʥʝ: 

ï ʧʝʨʰʠʡ ʧʦʚʝʨʭ ʞʠʪʣʦʚʦʛʦ ʙʫʜʠʥʢʫ ʥʘʣʝʞʠʪʴ ʦʜʥʦʤʫ ʩʧʽʚʚʣʘʩʥʠʢʫ, ʘ ʜʨʫʛʠʡ ï 

ʽʥʰʦʤʫ; 

ï ʫ ʞʠʪʣʦʚʦʤʫ ʙʫʜʠʥʢʫ ʻ ʦʜʠʥ ʩʧʽʣʴʥʠʡ ʢʦʨʠʜʦʨ, ʛʘʥʦʢ; 

ï ʥʘ ʟʝʤʝʣʴʥʽʡ ʜʽʣʷʥʮʽ ʩʧʽʣʴʥʠʡ ʧʨʦʭʽʜ ʚʽʜ ʩʧʽʣʴʥʠʭ ʚʦʨʽʪ ʽ ʭʚʽʨʪʢʠ ʜʦ ʞʠʪʣʦʚʦʛʦ 

ʙʫʜʠʥʢʫ; 

ï ʧʽʜʚʝʜʝʥʥʷ ʚʦʜʠ, ʛʘʟʫ ʜʦ ʞʠʪʣʦʚʦʛʦ ʙʫʜʠʥʢʫ, ʚʠʛʨʽʙʥʘ ʷʤʘ ï ʩʧʽʣʴʥʽ; 

ï ʙʫʜʽʚʣʽ ʥʘ ʟʝʤʝʣʴʥʽʡ ʜʽʣʷʥʮʽ ʥʘʣʝʞʘʪʴ ʨʽʟʥʠʤ ʚʣʘʩʥʠʢʘʤ ʽ ʧʨʦʭʽʜ ʜʦ ʥʠʭ 

ʩʧʽʣʴʥʠʡ; 

ï ʧʦʣʦʞʝʥʥʷ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ, ʨʦʩʣʠʥʥʦʩʪʽ ʥʘ ʟʝʤʝʣʴʥʽʡ ʜʽʣʷʥʮʽ 

ʽ ʭʪʦ ʚʦʣʦʜʽʻ ʥʠʤʠ. 
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ɺʨʘʭʦʚʫʶʯʠ ʚʠʱʝʩʢʘʟʘʥʝ ʤʦʞʥʘ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʠʢʦʥʘʪʠ ʧʦʜʽʣ ʮʽʻʾ ʟʝʤʝʣʴʥʦʾ 

ʜʣ̔ʷʥʢʠ ʙʝʟ ʯʘʩʪʠʥʠ ʩʧʽʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ ï ʥʝʤʦʞʣʠʚʦ. 

ɸʣʝ ʩʧʽʚʚʣʘʩʥʠʢʠ ʭʦʯʫʪʴ ʤʘʪʠ ʩʚʦʾ ʯʘʩʪʠʥʠ. ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʪʘʢʦʛʦ ʧʦʜʽʣʫ 

ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʧʦʪʨʽʙʥʦ ʧʽʜʽʡʪʠ ʜʦ ʚʠʨʽʰʝʥʥʷ ʮʴʦʛʦ ʧʠʪʘʥʥʷ:  

ï ʦʙˇʨʫʥʪʦʚʘʥʦ; 

ï ʽʥʜʠʚʽʜʫʘʣʴʥʦ; 

ï ʪʚʦʨʯʦ, ʘʣʝ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʘʢʪʽʚ ʋʢʨʘʾʥʠ. 

ʊʦʤʫ ʧʨʦʧʦʥʫʻʪʴʩʷ: 

ï ʚʠʢʦʥʘʪʠ ʦʙʩʪʝʞʝʥʥʷ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ; 

ï ʚʠʢʦʥʘʪʠ ʪʦʧʦʛʨʘʬʽʯʥʝ ʟʥʽʤʘʥʥʷ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ; 

ï ʚʠʟʥʘʯʠʪʠ ʦʭʦʨʦʥʥʽ ʟʦʥʠ; 

ï ʚʠʥʝʩʪʠ ʥʘ ʤʽʩʮʝʚʽʩʪʴ ʟʦʥʠ ʜʽʾ ʦʙʤʝʞʝʥʥʷ, ʱʦʙ ʢʦʞʝʥ ʽʟ ʟʘʤʦʚʥʠʢʽʚ ʟʥʘʚ, ʜʝ 

ʧʨʦʭʦʜʠʪʴ ʮʷ ʟʦʥʘ; 

ï ʚʨʘʭʫʚʘʪʠ ʜʘʥʽ ʢʘʜʘʩʪʨʫ, ʱʦʜʦ ʨʘʥʽʰʝ ʧʨʠʚʘʪʠʟʦʚʘʥʠʭ ʩʫʤʽʞʥʠʭ ʟʝʤʝʣʴʥʠʭ 

ʜʽʣʷʥʦʢ (ʚʠʟʥʘʯʠʪʠ ʩʪʫʧʽʥʴ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʢʦʦʨʜʠʥʘʪ); 

ï ʟʘʙʝʟʧʝʯʠʪʠ ʩʧʽʣʴʥʠʡ ʧʨʦʭʽʜ ʘʙʦ ʧʨʦʾʟʜ; 

ï ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʪʫʧ ʜʦ ʩʪʽʥ ʙʫʜʠʥʢʫ ʘʙʦ ʩʧʦʨʫʜ ʜʣʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ; 

ï ʧʽʜ ʙʫʜʠʥʢʦʤ ʟʝʤʝʣʴʥʫ ʜʽʣʷʥʢʫ ʟʘʣʠʰʠʪʠ ʫ ʩʧʽʣʴʥʽʡ ʩʫʤʽʩʥʽʡ ʚʣʘʩʥʦʩʪʽ. 

ɯ ʪʽʣʴʢʠ ʧʽʩʣʷ ʮʴʦʛʦ ʤʦʞʣʠʚʦ ʚʠʢʦʥʘʪʠ ʧʦʜʽʣ ʪʘʢʦʾ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ. 

ɺʠʩʥʦʚʢʠ. ɺʠʱʝʚʠʢʣʘʜʝʥʽ ʧʨʦʧʦʟʠʮʽʾ ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʥʘʪʠ ʧʦʜʽʣ 

ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʩʧʽʣʴʥʽʡ ʩʫʤʽʩʥʽʡ ʚʣʘʩʥʦʩʪʽ. 
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ʋɼʂ 528.1+528.3 

 

ɻʨʠʛʦʨʝʥʢʦ ɺ.ʆ. ʩʪʫʜʝʥʪ ʛʨ. 193ʤ-21-1 ʌɹ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʈʷʙʯʽʡ ɺ.ɺ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʛʝʦʜʝʟʽʾ 

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

 

ɺʀɿʅɸʏɽʅʅʗ ɿʅɸʏɽʅʔ ɼʆʇʋʉʊʀʄʆɰ ʉɽʈɽɼʅʔʆɰ ʂɺɸɼʈɸʊʀʏʅʆɰ 

ʇʆʍʀɹʂʀ ʇɽʈɽʅɽʉɽʅʅʗ ɺɯɼʄɯʊʂʀ ʊʈʀɻʆʅʆʄɽʊʈʀʏʅʀʄ 

ʅɯɺɽʃʖɺɸʅʅʗʄ ʅɸ ɹɸɻɸʊʆʇʆɺɽʈʍʆɺɯʁ ɹʋɼɯɺʃɯ 

 

ʋ ʧʨʦʮʝʩʽ ʙʫʜʽʚʥʠʮʪʚʘ ʙʘʛʘʪʦʧʦʚʝʨʭʦʚʠʭ ʙʫʜʽʚʝʣʴ ʪʘ ʩʧʦʨʫʜ ʛʝʦʜʝʟʠʯʥʽ ʨʦʙʦʪʠ ʟ 

ʧʝʨʝʥʝʩʝʥʥʷ ʚʠʩʦʪʥʠʭ ʚʽʜʤʽʪʦʢ ʥʘ ʤʦʥʪʘʞʥʽ ʛʦʨʠʟʦʥʪʠ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʥʫʶʪʴʩʷ 

ʝʣʝʢʪʨʦʥʥʠʤ ʪʘʭʝʦʤʝʪʨʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʦʛʦ ʥʽʚʝʣʶʚʘʥʥʷ.  

ʋ ʤʘʪʝʨʽʘʣʘʭ ɼɹʅ ɺ.1.3-2:2010 [1] ʥʘʚʦʜʷʪʴʩʷ ʚʠʤʦʛʠ ʜʦ ʪʦʯʥʦʩʪʽ ʧʨʠ ʧʝʨʝʜʘʯʽ 

ʚʽʜʤʽʪʦʢ ʥʘ ʤʦʥʪʘʞʥʠʡ ʛʦʨʠʟʦʥʪ ʚʽʜʥʦʩʥʦ ʚʠʭʽʜʥʦʛʦ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʤ ʥʽʚʝʣʶʚʘʥʥʷʤ 

(ʪʘʙʣʠʮʷ 1). 

ʊʘʙʣʠʮʷ 1 

ʉʝʨʝʜʥʽ ʢʚʘʜʨʘʪʠʯʥʽ ʧʦʭʠʙʢʠ (ʉʂʇ) ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʤʽʪʦʢ ʥʘ ʤʦʥʪʘʞʥʦʤʫ ʛʦʨʠʟʦʥʪʽ 

ʚʽʜʥʦʩʥʦ ʚʠʭʽʜʥʦʛʦ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʤ ʥʽʚʝʣʶʚʘʥʥʷʤ 

ʋʤʦʚʠ ʚʠʤʽʨʶʚʘʥʥʷ 
ʉʂʇ ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʤʽʪʦʢ ʥʘ ʤʦʥʪʘʞʥʦʤʫ ʛʦʨʠʟʦʥʪʽ ʚʽʜʥʦʩʥʦ ʚʠʭʽʜʥʦʛʦ 

6 + 20ĬH 4 + 15ĬH 2 + 10ĬH 

ɺʠʩʦʪʘ ʤʦʥʪʘʞʥʦʛʦ ʛʦʨʠʟʦʥʪʫ, ʤ 
ʧʦʥʘʜ 15 ʜʦ 73,5 

ʚʢʣʶʯʥʦ 
ʧʦʥʘʜ 73,5 ʜʦ 100 ʚʢʣʶʯʥʦ ʧʦʥʘʜ 100 

ʉʂʇ ʚʠʤʽʨʶʚʘʥʴ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʫʪʘ ʝʣʝʢʪʨʦʥʥʠʤ 
ʪʘʭʝʦʤʝʪʨʦʤ 

10'' 5'' 2'' 

ʉʂʇ ʚʠʤʽʨʶʚʘʥʴ ʚʽʜʩʪʘʥʽ ʪʘʭʝʦʤʝʪʨʦʤ 3 + 3 Ĭ D 2 + 2 Ĭ D 1 + 2 Ĭ D 

ɺʠʩʦʪʘ ʚʽʟʠʨʥʦʛʦ ʧʨʦʤʝʥʷ ʥʘʜ ʧʝʨʝʰʢʦʜʦʶ, ʤ, ʥʝ 

ʤʝʥʰʝ 
0,2 0,2 0,3 

ʂʽʣʴʢʽʩʪʴ ʧʨʠʡʦʤʽʚ 1 1 2 

ɺʟʷʪʪʷ ʚʽʜʣʽʢʽʚ ʥʘ ʚʝʨʭʥʴʦʤʫ ʽ ʥʠʞʥʴʦʤʫ 

ʛʦʨʠʟʦʥʪʘʭ 
ʧʦʯʝʨʛʦʚʝ ʧʦʯʝʨʛʦʚʝ ʧʦʯʝʨʛʦʚʝ 

 

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʠʡʥʷʪʦ, ʱʦ ʚʠʩʦʪʘ ʦʜʥʦʛʦ ʧʦʚʝʨʭʫ ʙʫʜʠʥʢʫ 

ʩʢʣʘʜʘʻ 3,5 ʤ. ɺʽʜʤʽʪʢʫ ʧʝʨʰʦʛʦ ʧʦʚʝʨʭʫ ʧʨʠʡʥʷʪʦ 0,000 ʤ. ɺʠʭʦʜʷʯʠ ʟ ʮʠʭ ʫʤʦʚ, ʙʫʣʠ 

ʦʙʯʠʩʣʝʥʽ ʩʝʨʝʜʥʽ ʢʚʘʜʨʘʪʠʯʥʽ ʧʦʭʠʙʢʠ ʧʨʠ ʧʝʨʝʥʝʩʝʥʥʽ ʚʽʜʤʽʪʦʢ ʟ ʚʠʭʽʜʥʦʛʦ ʥʘ 

ʤʦʥʪʘʞʥʠʡ ʛʦʨʠʟʦʥʪ ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ [1] (ʪʘʙʣʠʮʷ 2). 

ʊʘʙʣʠʮʷ 2 

ʉʝʨʝʜʥʽ ʢʚʘʜʨʘʪʠʯʥʽ ʧʦʭʠʙʢʠ ʧʝʨʝʥʝʩʝʥʥʷ ʚʽʜʤʽʪʦʢ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʤ ʥʽʚʝʣʶʚʘʥʥʷʤ 

ʇʦʚʝʨʭ 
ɺʠʩʦʪʘ ʧʦʥʘʜ 15 ʤ ʜʦ 

73,5 ʤ, ʤʤ 

ʇʦʥʘʜ 73,5 ʤ ʜʦ 

100 ʤ, ʤʤ 

ɹʫʜʽʚʣʽ ʪʘ ʩʧʦʨʫʜʠ 

ʚʠʱʝ 100 ʤ, ʤʤ 

5 9,50 6,63 3,75 

6 10,20 7,15 4,10 

7 10,90 7,68 4,45 

8 11,60 8,20 4,80 

9 12,30 8,73 5,15 

10 13,00 9,25 5,50 

11 13,70 9,78 5,85 

12 14,40 10,30 6,20 

13 15,10 10,83 6,55 

14 15,80 11,35 6,90 

15 16,50 11,88 7,25 

16 17,20 12,40 7,60 

17 17,90 12,93 7,95 



ʉʝʢʮʽʷ 5 ï ɻʝʦʜʝʟʽʷ ʪʘ ʟʝʤʣʝʫʩʪʨʽʡ 
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ʇʦʚʝʨʭ 
ɺʠʩʦʪʘ ʧʦʥʘʜ 15 ʤ ʜʦ 

73,5 ʤ, ʤʤ 

ʇʦʥʘʜ 73,5 ʤ ʜʦ 

100 ʤ, ʤʤ 

ɹʫʜʽʚʣʽ ʪʘ ʩʧʦʨʫʜʠ 

ʚʠʱʝ 100 ʤ, ʤʤ 

18 18,60 13,45 8,30 

19 19,30 13,98 8,65 

20 20,00 14,50 9,00 

 

ɿʘʣʝʞʥʽʩʪʴ ʜʦʧʫʩʪʠʤʦʾ ʩʝʨʝʜʥʴʦʾ ʢʚʘʜʨʘʪʠʯʥʦʾ ʧʦʭʠʙʢʠ ʚʽʜ ʧʨʦʝʢʪʥʦʾ ʚʠʩʦʪʠ 

ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 1. 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʤʦʞʥʘ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ 

ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʚʠʩʦʪʠ ʤʦʥʪʘʞʥʦʛʦ ʛʦʨʠʟʦʥʪʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʽ ʜʦʧʫʩʪʠʤʘ ʧʦʭʠʙʢʘ 

(ʥʘʧʨʠʢʣʘʜ, ʜʣʷ 5-ʛʦ ʧʦʚʝʨʭʫ ʙʫʜʽʚʣʽ ʚʠʩʦʪʦʶ ʜʦ 73,5 ʤ ʜʦʧʫʩʪʠʤʘ ʧʦʭʠʙʢʘ ʩʪʘʥʦʚʠʪʴ 

9,50 ʤʤ, ʘ ʜʣʷ 20 ʧʦʚʝʨʭʫ ʪʽʻʾ ʞ ʙʫʜʽʚʣʽ ï 20 ʤʤ). ʊʘʢʦʞ ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ, ʱʦ ʟʽ 

ʟʙʽʣʴʰʝʥʥʷʤ ʧʨʦʝʢʪʥʦʾ ʚʠʩʦʪʠ ʙʫʜʽʚʣʽ, ʚʠʤʦʛʠ ʱʦʜʦ ʪʦʯʥʦʩʪʽ ʟʙʽʣʴʰʫʶʪʴʩʷ ʽ 

ʜʦʧʫʩʪʠʤʽ ʧʦʭʠʙʢʠ ʟʤʝʥʰʫʶʪʴʩʷ (ʥʘʧʨʠʢʣʘʜ, ʜʣʷ 15-ʛʦ ʧʦʚʝʨʭʫ ʙʫʜʽʚʣʽ ʚʠʩʦʪʦʶ ʜʦ 

73,5 ʤ ʜʦʧʫʩʪʠʤʘ ʧʦʭʠʙʢʘ ʩʪʘʥʦʚʠʪʴ 16,5 ʤʤ, ʘ ʜʣʷ ʪʦʛʦ ʞ ʩʘʤʦʛʦ ʧʦʚʝʨʭʫ ʙʫʜʽʚʣʽ, ʱʦ 

ʙʫʜʝ ʟʚʝʜʝʥʘ ʚʠʱʝ 100 ʤ ï 7,25 ʤʤ). 

 

 
ʈʠʩʫʥʦʢ 1 ï ɿʘʣʝʞʥʽʩʪʴ ʜʦʧʫʩʪʠʤʦʾ ʩʝʨʝʜʥʴʦʾ ʢʚʘʜʨʘʪʠʯʥʦʾ ʧʦʭʠʙʢʠ ʚʽʜ ʧʨʦʝʢʪʥʦʾ 

ʚʠʩʦʪʠ ʙʫʜʽʚʣʽ 

 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ 

 

1. ɼʝʨʞʘʚʥʽ ʙʫʜʽʚʝʣʴʥʽ ʥʦʨʤʠ ʋʢʨʘʾʥʠ ɺ.1.3-2:2010 çɻʝʦʜʝʟʠʯʥʽ ʨʦʙʦʪʠ ʚ 

ʙʫʜʽʚʥʠʮʪʚʽ. ʉʠʩʪʝʤʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʦʯʥʦʩʪʽ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʫ ʙʫʜʽʚʥʠʮʪʚʽè. 

URL: https://www.minregion.gov.ua/wp-content/uploads/2016/04/13_2_2010.pdf. 
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ʉʝʢʮʽʷ 5 ï ɻʝʦʜʝʟʽʷ ʪʘ ʟʝʤʣʝʫʩʪʨʽʡ 
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ʋɼʂ 349.417 

 

ɻʨʠʛʦʨôʻʚ ɭ.ʆ. ʩʪʫʜʝʥʪ ʛʨ. 193ʤ-21-1 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʊʨʝʛʫʙ ʄ.ɺ., ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʛʝʦʜʝʟʽʾ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ "ɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ", ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ɼʆʉɺɯɼ ʂʈɸɰʅ ɿɸʍɯɼʅʆɰ ɭɺʈʆʇʀ ʑʆɼʆ ʈɽɸʃɯɿɸʎɯɰ ʋʇʈɸɺʃɯʅʅʗ 

ɿɽʄɽʃʔʅʀʄʀ ʈɽʉʋʈʉɸʄʀ 

 

ɿʝʤʣʷ ï ʻ ʦʩʥʦʚʥʠʤ ʥʘʮʽʦʥʘʣʴʥʠʤ ʙʘʛʘʪʩʪʚʦʤ ʥʘʰʦʾ ʜʝʨʞʘʚʠ, ʨʽʚʝʥʴ ʨʦʜʶʯʦʩʪʽ 

ʪʘ ʧʣʦʱʽ ʦʨʥʠʭ ʟʝʤʝʣʴ ʥʘ ʩʴʦʛʦʜʥʽ ʟʘʣʠʰʘʶʪʴʩʷ ʦʜʥʠʤʠ ʟ ʥʘʡʚʠʱʠʭ ʫ ɭʚʨʦʧʽ, ʱʦ ʻ 

ʙʝʟʟʘʧʝʨʝʯʥʦʶ ʢʦʥʢʫʨʝʥʪʥʦʶ ʧʝʨʝʚʘʛʦʶ ʥʘʰʦʾ ʢʨʘʾʥʠ. ʅʘ ʞʘʣʴ, ʧʦʪʝʥʮʽʘʣ ʟʝʤʝʣʴʥʠʭ 

ʨʝʩʫʨʩʽʚ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʝ ʧʦʚʥʽʩʪʶ ʪʘ ʥʝ ʝʬʝʢʪʠʚʥʦ, ʱʦ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʥʘ 

ʝʢʦʥʦʤʽʯʥʦʤʫ ʨʦʟʚʠʪʢʫ ʜʝʨʞʘʚʠ ʪʘ ʥʘ ʨʽʚʥʽ ʞʠʪʪʷ ʾʾ ʛʨʦʤʘʜʷʥ. ʅʘʜʤʽʨʥʘ ʫʩʢʣʘʜʥʝʥʽʩʪʴ, 

ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ ʧʨʦʮʝʜʫʨʠ ʨʝʻʩʪʨʘʮʽʾ ʚʣʘʩʥʦʩʪʽ ʪʘ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʧʨʦʟʦʨʦʩʪʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʟʝʤʝʣʴʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʥʝ ʩʧʨʠʷʶʪʴ ʧʦʚʥʦʶ ʤʽʨʦʶ 

ʟʨʦʩʪʘʥʥʶ ʝʢʦʥʦʤʽʢʠ, ʨʽʚʥʶ ʞʠʪʪʷ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʟʝʤʝʣʴʥʠʤʠ ʨʝʩʫʨʩʘʤʠ 

ʟʘʛʘʣʦʤ. ɺʪʽʤ, ʥʘʰʘ ʜʝʨʞʘʚʘ ʱʝ ʨʦʟʚʠʚʘʻʪʴʩʷ, ʽ ʜʣʷ ʥʝʾ ʜʫʞʝ ʚʘʞʣʠʚʠʤ ʪʘ ʢʦʨʠʩʥʠʤ ʻ 

ʧʝʨʝʡʥʷʪʪʷ ʜʦʩʚʽʜʫ ʟʘʢʦʨʜʦʥʥʠʭ ʧʘʨʪʥʝʨʽʚ ʱʦʜʦ ʚʝʜʝʥʥʷ ʢʘʜʘʩʪʨʫ, ʤʦʥʽʪʦʨʠʥʛʫ ʟʝʤʝʣʴ 

ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʨʝʩʫʨʩʘʤʠ. ʎʷ ʜʦʧʦʚʽʜʴ ʥʘʜʘʻ ʘʥʘʣʽʟ ʨʝʘʣʽʟʘʮʽʾ ʫʧʨʘʚʣʽʥʥʷ ʟʝʤʝʣʴʥʠʤʠ 

ʨʝʩʫʨʩʘʤʠ ʢʨʘʾʥʘʤʠ ʟʘʭʽʜʥʦʾ ɭʚʨʦʧʠ, ʾʭ ʜʦʩʚʽʜʫ ʫ ʢʦʨʦʪʢʽʡ ʽʩʪʦʨʠʯʥʽʡ ʨʝʪʨʦʩʧʝʢʪʠʚʽ.  

ʅʘ ʩʫʯʘʩʥʦʤʫ ʨʽʚʥʽ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʽ ʘʢʪʠ ʥʠʟʢʠ ʢʨʘʾʥ ʜʦʟʚʦʣʷʶʪʴ 

ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʧʨʘʢʪʠʯʥʦ ʚ ʢʦʞʥʽʡ ʢʨʘʾʥʽ ʩʚʽʪʫ ʽʩʥʫʶʪʴ ʪʽ ʯʠ ʽʥʰʽ ʦʙʤʝʞʝʥʥʷ. ɸʜʞʝ 

ʮʽ ʦʙʤʝʞʝʥʥʷ, ʧʦʚ'ʷʟʘʥʽ ʟ ʨʦʟʤʽʨʦʤ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ, ʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʢʨʘʾʥ ʟ 

ʧʝʨʝʭʽʜʥʦʶ ʝʢʦʥʦʤʽʢʦʶ ʪʘ ʜʣʷ ʢʨʘʾʥ ʟ ʦʙʤʝʞʝʥʦʶ ʢʽʣʴʢʽʩʪʶ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ. 

ɺʠʭʦʜʷʯʠ ʟ ʜʦʩʚʽʜʫ ʢʨʘʾʥ-ʯʣʝʥʽʚ ɭʉ, ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ, ʱʦ ʧʽʩʣʷ ʚʩʪʫʧʫ ʚʦʥʠ ʟʥʘʯʥʦ 

ʣʽʙʝʨʘʣʽʟʫʚʘʣʠ ʨʠʥʢʠ ʟʝʤʣʽ. ʅʘʡʙʽʣʴʰ ʞʦʨʩʪʢʽ ʦʙʤʝʞʝʥʥʷ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʣʽ 

ʜʽʷʣʠ ʚ ʇʦʣʴʱʽ. ɼʦʩʪʫʧ ʽʥʦʟʝʤʮʽʚ ʜʦ ʨʠʥʢʫ ʟʝʤʣʽ ʙʫʚ ʚʽʜʢʨʠʪʠʡ ʪʽʣʴʢʠ ʧʽʩʣʷ ʚʩʪʫʧʫ ʪʘ 

ʧʽʜ ʪʠʩʢʦʤ ɭʉ ʫ 2016 ʨʦʮʽ. ɼʦʪʝʧʝʨ ʧʨʽʦʨʠʪʝʪ ʥʘ ʧʨʠʜʙʘʥʥʷ ʟʝʤʝʣʴ ʥʘʜʘʻʪʴʩʷ ʦʢʨʝʤʠʤ 

ʬʝʨʤʝʨʘʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʽʤʝʡʥʠʭ ʬʝʨʤʝʨʩʴʢʠʭ ʛʦʩʧʦʜʘʨʩʪʚ. ʉʭʦʞʘ ʩʠʪʫʘʮʽʷ ʟ ʜʦʚʛʠʤ 

ʧʝʨʝʭʽʜʥʠʤ ʧʝʨʽʦʜʦʤ ʪʘ ʚʽʜʢʨʠʪʪʷʤ ʨʠʥʢʽʚ ʙʫʣʘ ʫ ʢʨʘʾʥʘʭ ɹʘʣʪʽʾ, ʱʦ ʥʘ ʟʘʨʘʟ  

ʧʨʘʢʪʠʯʥʦ ʟʘʚʝʨʰʠʣʠ ʧʨʦʮʝʩ ʣʽʙʝʨʘʣʽʟʘʮʽʾ ʨʠʥʢʽʚ ʟʝʤʣʽ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʨʦʟʙʽʞʥʦʩʪʽ ʫ 

ʧʨʦʮʝʩʘʭ (ʧʦʚʝʨʥʝʥʥʷ ʚʣʘʩʥʦʩʪʽ ʥʘ ʜʽʣʷʥʢʠ ʷʢʠʤʠ ʚʦʣʦʜʽʣʠ ʜʦ 1940 ʨʦʢʫ ʚ ɽʩʪʦʥʽʾ ʪʘ 

ʃʘʪʚʽʾ; ʦʙʤʝʞʝʥʥʷ ʧʨʦʜʘʞʫ ʟʝʤʣʽ ʽʥʦʟʝʤʮʷʤ ʫ ʃʠʪʚʽ). ʄʘʡʞʝ ʚ ʫʩʽʭ ʥʦʚʠʭ ʢʨʘʾʥʘʭ ɭʉ 

ʥʘʩʣʽʜʢʘʤʠ ʣʽʙʝʨʘʣʽʟʘʮʽʾ ʩʪʘʣʠ ʟʨʦʩʪʘʥʥʷ ʮʽʥ ʪʘ ʟʥʘʯʥʝ ʧʨʠʰʚʠʜʰʝʥʥʷ ʱʦʨʽʯʥʦʛʦ ʦʙʽʛʫ 

ʧʨʠʜʙʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʝʤʝʣʴ [1]. ʊʫʪ ʜʦʩʚʽʜ ʥʘʡʙʣʠʞʯʠʭ ʩʫʩʽʜʽʚ, ʟʝʤʣʽ 

ʷʢʠʭ ʪʘʢʦʞ ʙʫʣʦ ʥʘʮʽʦʥʘʣʽʟʦʚʘʥʦ, ʧʨʠʚʦʜʠʪʴʩʷ ʜʣʷ ʦʮʽʥʢʠ ʥʘʰʠʭ ʰʘʥʩʽʚ ʥʘ ʫʩʧʽʰʥʽ 

ʨʝʬʦʨʤʠ ʪʘ ʨʦʟʚʠʪʦʢ ʟʝʤʝʣʴʥʠʭ ʚʽʜʥʦʩʠʥ ʫ ʪʦʤʫ ʯʠʩʣʽ ʡ ʫ ʩʪʦʩʫʥʢʘʭ ʟ ʽʥʦʟʝʤʥʠʤʠ 

ʧʘʨʪʥʝʨʘʤʠ. 

ʋ ɺʝʣʠʢʽʡ ɹʨʠʪʘʥʽʾ ʦʩʥʦʚʥʠʡ ʚʣʘʩʥʠʢ ʟʝʤʣʽ ï ʢʦʨʦʣʽʚʩʴʢʘ ʚʣʘʜʘ, ʪʦʤʫ ʚ ʢʨʘʾʥʽ ʷʢ 

ʦʩʥʦʚʥʠʡ ʚʠʜ ʫʛʦʜ ʽʟ ʟʝʤʣʝʶ ʧʨʝʚʘʣʶʻ ʢʫʧʽʚʣʷ-ʧʨʦʜʘʞ ʧʨʘʚ ʥʘ ʟʝʤʣʶ. ɿʤʽʥʘ 

ʜʦʟʚʦʣʝʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʣʽ ʧʽʜʣʷʛʘʻ ʞʦʨʩʪʢʦʤʫ ʢʦʥʪʨʦʣʶ ʟ ʙʦʢʫ ʜʝʨʞʘʚʠ. 

ʇʣʘʥʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʚʩʽʭ ʨʽʚʥʷʭ ʚʣʘʜʠ ï ʜʝʨʞʘʚʥʦʤʫ, ʨʝʛʽʦʥʘʣʴʥʦʤʫ 

ʪʘ ʤʽʩʮʝʚʦʤʫ. ɼʝʧʘʨʪʘʤʝʥʪ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʧʨʦʜʦʚʦʣʴʩʪʚʘ ʽ ʩʧʨʘʚ ʤʽʩʴʢʦʾ 

ʤʽʩʮʝʚʦʩʪʽ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʤʦʥʽʪʦʨʠʥʛ ʟʝʤʝʣʴ ʽ ˇʨʫʥʪʽʚ. [3] ɺ ɸʥʛʣʽʾ ʧʨʠʥʮʠʧʠ ʫʧʨʘʚʣʽʥʥʷ 

ʟʝʤʝʣʴʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʙʘʟʫʶʪʴʩʷ ʥʘ ʨʦʟʜʽʣʝʥʥʽ ʟʝʤʝʣʴ ʥʘ ʧ'ʷʪʴ ʢʣʘʩʽʚ ʟʘ ʩʪʫʧʝʥʝʤ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ: ʟʝʤʣʽ ʟ ʜʫʞʝ ʥʝʟʥʘʯʥʠʤʠ ʦʙʤʝʞʝʥʥʷʤʠ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʙʦ ʙʝʟ ʦʙʤʝʞʝʥʴ (ʢʨʘʱʽ ʟʘ ʷʢʽʩʪʶ); ʟʝʤʣʽ ʟ ʧʦʤʽʨʥʠʤʠ ʦʙʤʝʞʝʥʥʷʤʠ 

(ʦʙʤʝʞʫʶʪʴ ʦʙʨʦʙʽʪʢʫ ʜʝʷʢʠʭ ʢʫʣʴʪʫʨ); ʟʝʤʣʽ ʩʝʨʝʜʥʴʦʾ ʷʢʦʩʪʽ ʟ ʦʙʤʝʞʝʥʥʷʤʠ, 

ʧʦʚ'ʷʟʘʥʠʤʠ ʟʽ ʩʢʣʘʜʦʤ ˇʨʫʥʪʫ, ʨʝʣʴʻʬʫ ʪʘ ʢʣʽʤʘʪʫ; ʟʝʤʣʽ ʽʟ ʩʝʨʡʦʟʥʠʤʠ ʦʙʤʝʞʝʥʥʷʤʠ 

(ʧʦʛʘʥʽ ˇʨʫʥʪʦʚʽ ʫʤʦʚʠ) ʪʘ ʟʝʤʣʽ ʽʟ ʜʫʞʝ ʩʝʨʡʦʟʥʠʤʠ ʦʙʤʝʞʝʥʥʷʤʠ [2].  



ʉʝʢʮʽʷ 5 ï ɻʝʦʜʝʟʽʷ ʪʘ ʟʝʤʣʝʫʩʪʨʽʡ 
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ʋ ʌʨʘʥʮʽʾ ʟʝʤʝʣʴʥʫ ʧʦʣʽʪʠʢʫ ʟʜʽʡʩʥʶʻ ʤʽʥʽʩʪʝʨʩʪʚʦ ʧʦʩʪʘʯʘʥʥʷ, ʪʨʘʥʩʧʦʨʪʫ ʪʘ 

ʞʠʪʣʘ. ɿʘʛʘʣʦʤ ʧʨʝʚʘʣʶʶʪʴ ʦʨʝʥʜʥʽ ʚʽʜʥʦʩʠʥʠ, ʦʨʝʥʜʘʨʷʤ ʥʘʜʘʻʪʴʩʷ ʜʦʧʦʤʦʛʘ ʚ 

ʧʽʜʙʦʨʽ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ, ʥʘʜʘʶʪʴʩʷ ʧʽʣʴʛʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʘʛʨʘʨʥʦʛʦ ʙʽʟʥʝʩʫ. 

ʌʨʘʥʮʫʟʴʢʘ ʜʝʨʞʘʚʘ ʪʘ ʩʘʤʦʚʨʷʜʥʽ ʧʨʦʬʝʩʽʡʥʽ ʦʨʛʘʥʽʟʘʮʽʾ ʬʝʨʤʝʨʽʚ ʪʽʩʥʦ ʩʧʽʚʧʨʘʮʶʶʪʴ 

ʟ ɸʛʝʥʪʩʪʚʦʤ ʟ ʫʧʨʘʚʣʽʥʥʷ ʟʝʤʝʣʴʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʪʘ ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ 

(SAFER), ʱʦ ʚʽʜʩʪʝʞʫʻ ʮʽʥʠ ʥʘ ʜʽʣʷʥʢʠ. ʋ ʨʘʟʽ ʷʢʱʦ ʮʽʥʘ ʧʝʨʝʚʠʱʫʻ ʨʠʥʢʦʚʫ, 

ɸʛʝʥʪʩʪʚʦ ʧʨʠʟʫʧʠʥʷʻ ʚʠʢʦʥʘʥʥʷ ʫʛʦʜʠ. ʌʨʘʥʮʫʟʴʢʠʡ ʜʦʩʚʽʜ ʧʦʢʘʟʫʻ, ʱʦ ʟʝʤʝʣʴʥʘ 

ʧʦʣʽʪʠʢʘ ʤʘʻ ʙʫʪʠ ʩʦʮʽʘʣʴʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʶ. ʂʫʧʽʚʣʷ ʟʝʤʝʣʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ ʽʥʦʟʝʤʮʷʤʠ ʫ ʌʨʘʥʮʽʾ ʜʦʟʚʦʣʝʥʘ, ʘʣʝ ʢʦʣʠ ʮʽʥʘ ʧʝʨʝʚʠʱʫʻ ʚʠʟʥʘʯʝʥʫ ʩʫʤʫ 

ʪʘ ʧʨʝʜʤʝʪʦʤ ʢʫʧʽʚʣʽ ʻ ʚʠʥʦʛʨʘʜʥʠʢʠ ï ʽʥʦʟʝʤʮʶ ʧʦʪʨʽʙʥʦ ʦʪʨʠʤʘʪʠ ʜʦʟʚʽʣ ʚʽʜ SAFER 

[4]. 

ɿʝʤʝʣʴʥʝ ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʌʈʅ ʻ ʜʦʩʠʪʴ ʨʦʟʚʠʥʝʥʠʤ ʽ ʚʢʣʶʯʘʻ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ 

ʟʘʢʦʥʦʜʘʚʯʠʭ ʘʢʪʽʚ. ɺʦʜʥʦʯʘʩ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʟʝʤʝʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʋʢʨʘʾʥʠ ʪʘ 

ʢʨʘʾʥ ʉʅɼ, ʥʝ ʤʽʩʪʠʪʴ ʢʦʜʠʬʽʢʦʚʘʥʦʛʦ ʟʘʢʦʥʦʜʘʚʯʦʛʦ ʘʢʪʫ, ʷʢʠʡ ʙʠ ʩʧʝʮʽʘʣʽʟʫʚʘʚʩʷ ʥʘ 

ʨʝʛʫʣʶʚʘʥʥʽ ʟʝʤʝʣʴʥʠʭ ʚʽʜʥʦʩʠʥ. ʇʨʦʪʝ ʡʦʛʦ ʨʦʣʴ ʫʩʧʽʰʥʦ ʚʠʢʦʥʫʻ ʅʽʤʝʮʴʢʝ ʮʠʚʽʣʴʥʝ 

ʫʣʦʞʝʥʥʷ (ʮʠʚʽʣʴʥʠʡ ʢʦʜʝʢʩ). ɺ ʜʘʥʠʡ ʯʘʩ ʦʩʥʦʚʥʠʤʠ ʧʨʘʚʦʚʠʤʠ ʘʢʪʘʤʠ ʌʈʅ, ʷʢʽ 

ʨʝʛʫʣʶʶʪʴ ʟʝʤʝʣʴʥʽ ʚʽʜʥʦʩʠʥʠ, ʻ: ʅʽʤʝʮʴʢʝ ʮʠʚʽʣʴʥʝ ʫʣʦʞʝʥʥʷ ʪʘ ʇʦʣʦʞʝʥʥʷ ʧʨʦ 

ʚʝʜʝʥʥʷ ʢʘʜʘʩʪʨʦʚʠʭ ʢʥʠʛ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʟʝʤʝʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʋʢʨʘʾʥʠ, ʟʘ 

ʟʝʤʝʣʴʥʠʤ  ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ʌʈʅ ʟʝʤʝʣʴʥʘ ʜʽʣʷʥʢʘ ʪʘ ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ ʥʽʡ ʙʫʜʠʥʦʢ ʟ 

ʫʩʽʤʘ  ʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʩʧʦʨʫʜʘʤʠ ʫʪʚʦʨʶʶʪʴ ʻʜʠʥʝ ʮʽʣʝ ï ʦʜʠʥ ʦʙôʻʢʪ ʧʨʘʚʘ ʚʣʘʩʥʦʩʪʽ 

ʪʘ ʽʥʰʠʭ ʧʨʘʚ. ʉʽʣʴʛʦʩʧʟʝʤʣʽ ʌʈʅ ï ʮʝ ʧʝʨʝʜʦʚʩʽʤ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʝ ʤʘʡʥʦ 

(ʥʝʨʫʭʦʤʽʩʪʴ), ʘ ʥʝ ʢʘʪʝʛʦʨʽʷ ʟʝʤʝʣʴ. ʊʘʢʠʤ ʯʠʥʦʤ, ʅʽʤʝʮʴʢʝ ʮʠʚʽʣʴʥʝ ʫʣʦʞʝʥʥʷ, ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ɿʝʤʝʣʴʥʦʛʦ ʢʦʜʝʢʩʫ ʋʢʨʘʾʥʠ, ʢʨʠʪʝʨʽʻʤ ʚʽʜʥʝʩʝʥʥʷ ʟʝʤʝʣʴ (ʧʣʦʱ) ʜʦ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʝʤʝʣʴ ʚʠʟʥʘʯʘʻ ʧʣʘʥʫʚʘʣʴʥʫ ʜʦʢʫʤʝʥʪʘʮʽʶ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʷʢʦʾ 

ʚʝʜʝʪʴʩʷ ʟʘʙʫʜʦʚʘ ʪʘ ʽʥʰʝ ʥʝʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʨʠʪʦʨʽʡ [5]. 

ɿʚʘʞʘʶʯʠ ʥʘ ʜʦʩʚʽʜ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥ, ʦʜʥʠʤ ʟ ʛʦʣʦʚʥʠʭ ʟʘʚʜʘʥʴ ʜʝʨʞʘʚʥʦʾ 

ʟʝʤʝʣʴʥʦʾ ʧʦʣʽʪʠʢʠ ʥʘ ʩʪʨʘʪʝʛʽʯʥʫ ʧʝʨʩʧʝʢʪʠʚʫ ʤʘʻ ʙʫʪʠ ʬʦʨʤʫʚʘʥʥʷ ʩʪʽʡʢʦʛʦ 

ʘʛʨʦʝʢʦʣʦʛʽʯʥʦʛʦ ʽʤʽʜʞʫ ʋʢʨʘʾʥʠ ʷʢ ʢʨʘʾʥʠ, ʷʢʘ ʚʠʨʦʙʣʷʻ ʷʢʽʩʥʫ ʧʨʦʜʫʢʮʽʶ, ʰʣʷʭʦʤ 

ʚʠʟʥʘʯʝʥʥʷ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʤʦʜʝʣʝʡ, ʩʠʩʪʝʤ ʥʦʨʤ ʽ ʩʪʘʥʜʘʨʪʽʚ ʢʦʨʠʩʪʫʚʘʥʥʷ 

ʟʝʤʣʷʤʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ.  
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ʋɼʂ 332.3 
 

ɼʞʠʛʘ ɺ.ɭ., ʩʪʫʜʝʥʪʢʘ ʛʨ. 193-19-1 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʊʨʝʛʫʙ ʄ.ɺ., ʢ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʛʝʦʜʝʟʽʾ 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ "ɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ", ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʉʊʈʋʂʊʋʈʀɿɸʎɯʗ ɺʀɼɯɺ ɼɽɻʈɸɼɸʎɯɰ ɿɽʄɽʃʔ ɺʅɸʉʃɯɼʆʂ  

ɺʆɭʅʅʀʍ ɼɯʁ 

 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ [1], ʜʝʛʨʘʜʘʮʽʷ ʟʝʤʝʣʴ ï ʮʝ ʻ ʟʥʠʞʝʥʥʷ ʘʙʦ ʚʪʨʘʪʘ ʙʽʦʣʦʛʽʯʥʦʾ ʽ 

ʝʢʦʥʦʤʽʯʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʽ ʩʢʣʘʜʥʦʾ ʩʪʨʫʢʪʫʨʠ ʦʨʥʠʭ ʟʝʤʝʣʴ ʫ ʨʝʟʫʣʴʪʘʪʽ 

ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʯʠ ʜʽʾ ʦʜʥʦʛʦ ʯʠ ʢʽʣʴʢʦʭ ʧʨʦʮʝʩʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʧʦʚôʷʟʘʥʠʭ ʟ 

ʜʽʷʣʴʥʽʩʪʶ ʣʶʜʠʥʠ ʽ ʧʨʠʨʦʜʥʠʤʠ ʷʚʠʱʘʤʠ (ʚʽʪʨʦʚʘ ʘʙʦ ʚʦʜʥʘ ʝʨʦʟʽʷ ˇʨʫʥʪʽʚ; 

ʧʦʛʽʨʰʝʥʥʷ ʬʽʟʠʯʥʠʭ, ʭʽʤʽʯʥʠʭ ʽ ʙʽʦʣʦʛʽʯʥʠʭ ʯʠ ʝʢʦʥʦʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʽʚ; 

ʜʦʚʛʦʪʝʨʤʽʥʦʚʘ ʚʪʨʘʪʘ ʧʨʠʨʦʜʥʦʛʦ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ). ɰʾ ʧʨʠʯʠʥʘʤʠ ʻ ʷʢ ʧʨʠʨʦʜʥʠʡ 

ʚʧʣʠʚ, ʪʦʙʪʦ ʟʝʤʣʝʪʨʫʩ, ʟʩʫʚʠ, ʧʦʚʝʥʽ, ʢʘʨʩʪʦʫʪʚʦʨʝʥʥʷ, ʧʦʚʝʥʽ, ʪʘʢ ʽ ʘʥʪʨʦʧʦʛʝʥʥʠʡ 

ʘʙʦ ʪʝʭʥʦʛʝʥʥʠʡ ʚʧʣʠʚ, ʪʦʙʪʦ ʥʝʧʨʘʚʠʣʴʥʘ ʝʢʩʧʣʫʘʪʘʮʽʷ ˇʨʫʥʪʽʚ, ʥʝʨʘʮʽʦʥʘʣʴʥʘ 

ʚʠʨʫʙʢʘ ʣʽʩʽʚ, ʥʝʜʦʪʨʠʤʘʥʥʷ ʦʩʥʦʚʥʠʭ ʧʨʘʚʠʣ ʩʽʚʦʟʤʽʥ, ʪʦʱʦ. [2]. 

ɼʝʛʨʘʜʘʮʽʷ ʟʝʤʝʣʴ ʥʘʙʫʣʘ ʛʣʦʙʘʣʴʥʦʛʦ ʚʠʤʽʨʫ, ʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʦʻʥʥʠʭ ʜʽʡ ʚ 

ʋʢʨʘʾʥʽ ï ʻ ʩʝʨʡʦʟʥʦʶ ʧʨʦʙʣʝʤʦʶ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ  ʛʦʣʦʜʫ ʪʘ ʚʠʤʫʰʝʥʦʾ ʤʽʛʨʘʮʽʾ. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʪʨʫʢʪʫʨʠʟʘʮʽʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʜʝʛʨʘʜʘʮʽʾ 

ʟʝʤʝʣʴ ʚʥʘʩʣʽʜʦʢ ʚʦʻʥʥʠʭ ʜʽʡ ʻ ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ. 

ʅʘ ʨʠʩʫʥʢʫ 1 ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʽ ʦʩʥʦʚʥʽ ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʪʘ ʚʠʜʠ ʜʝʛʨʘʜʘʮʽʾ 

ʟʝʤʝʣʴ ʚʥʘʩʣʽʜʦʢ ʚʦʻʥʥʠʭ ʜʽʡ, ʘ ʪʘʢʦʞ ʟʘʭʦʜʠ ʱʦʜʦ ʾʭ ʚʽʜʥʦʚʣʝʥʥʷ [3; 4]: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 1 ʌʘʢʪʦʨʠ, ʚʠʜʠ ʜʝʛʨʘʜʘʮʽʾ ʟʝʤʝʣʴ ʚʥʘʩʣʽʜʦʢ ʚʦʻʥʥʠʭ ʜʽʡ ʪʘ ʟʘʭʦʜʠ ʱʦʜʦ ʾʭ 

ʚʽʜʥʦʚʣʝʥʥʷ 

 

ʉʠʩʪʝʤʘʪʠʟʦʚʘʥʽ ʥʘ ʨʠʩ.1 ʬʘʢʪʦʨʠ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ: 

V ʧʦʞʝʞʽ, ʱʦ ʩʧʨʠʯʠʥʝʥʽ ʘʨʪʠʣʝʨʽʡʩʴʢʠʤʠ ʦʙʩʪʨʽʣʘʤʠ ʪʘ ʟʘʙʦʨʦʥʝʥʠʤʠ 

ʬʦʩʬʦʨʥʠʤʠ ʩʥʘʨʷʜʘʤʠ ʪʘ ʻ ʥʝ ʣʠʰʝ ʨʫʡʥʽʚʥʠʤʠ ʪʘ ʧʦʨʫʰʫʶʪʴ ʧʦʚʝʨʭʥʝʚʠʡ ʰʘʨ 

˽ͦͪͯ΄͔ͤͤΎ ͍͔ͨͦͪͻ͔͍͎ͤͦͦ 

΄͊ͪͯ ͐ͪͯͤͭͯ  

ɿʘʩʤʽʯʝʥʽʩʪʴ 

ʚʽʡʩʴʢʦʚʦʶ ʪʝʭʥʽʢʦʶ 
 

ʌʘʢʪʦʨʠ ɺʠʜʠ 

ɼʝʛʨʘʜʘʮʽ ̫ʟʝʤʝʣʴ ʚʥʘʩʣʽʜʦʢ ʚʦʻʥʥʠʭ ʜʽʡ 

˽͔ͦ͗͗͜ 

˭͊ͫͣ͜;͔ͤͫͭ͜Έ ͍͙͙ͨͦ͋ͯͭͦͣ 

͍͒͜ͻ͙ͦ͒͊ͣ 

˭͔ͣ͜͡ ͘͜ ͙͔ͤ͗ͤͤ͘Ύͣ 

ͼͤͤͦͫͭ͜͜ 

˭͔͊͋ͪͯ͒ͤͤͤΎ ͤ͊ͺͭͦ 

͙ͨͪͦ͒ͯͭ͊ͣ͟ 

˭͔ͣ͜͡ ͘͜ ͙͔ͤ͗ͤͤ͘Ύͣ 

ͪͦ͒Ό;ͦͫͭ͜ 

ɿʘʤʽʥʦʚʘʥʽ ʟʝʤʣʽ 

ɿʘʭʦʜʠ 

˾͔ͯ͟͡Έ͙͍ͭ͊ͼ͜Ύ 

͔͔̅ͭͦͪͣ͒͊͜͜ͼ͜Ύ 

˴͔͍ͦͤͫͪ͊ͼ͜Ύ 

˾͔ ͤ͊ͭͯͪ͊͊͘͜͡ͼ͜Ύ 

ό͔ͪ͊͋ͭ͊͜͜͡ͼ͜Ύ) 

˹͔͙ͨͪ͒͊ͭͤ͜ ͒ͦ 

͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ 

̆ͣ͜͜;ͤ͜ ͔͊͋ͪͯ͒ͤͤͤ͘Ύ 

˸͙͎ͦͤͭͦͪͤ͜ 

˾͔͍ͭ͊͊͘͜͜͡ͼ͜Ύ 
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ˇʨʫʥʪʽʚ, ʘ ʡ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʘʛʠʙʝʣʽ ʚʩʽʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʬʦʨʤʫʶʪʴ ʨʦʜʶʯʽʩʪʴ 

ʟʝʤʝʣʴ, ʚʥʘʩʣʽʜʦʢ ʪʝʧʣʦʚʦʛʦ ʚʧʣʠʚʫ; 

V ʟʘʩʤʽʯʝʥʽʩʪʴ ʚʽʡʩʴʢʦʚʦʶ ʪʝʭʥʽʢʦʶ ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʥʝʛʘʪʠʚʥʽ ʨʝʯʦʚʠʥʠ 

ʧʦʪʨʘʧʣʷʶʪʴ ʜʦ ʟʝʤʝʣʴ ʪʘ ʟʤʽʥʶʶʪʴ ʾʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ; 

V ʭʽʤʽʯʥʽ ʟʘʙʨʫʜʥʝʥʥʷ ʟʝʤʝʣʴ ʚʥʘʩʣʽʜʦʢ ʚʠʙʫʭʫ ʩʥʘʨʷʜʽʚ ʪʘ ʙʦʤʙ ʨʽʟʥʦʛʦ ʪʠʧʫ; 

V ʧʦʨʫʰʝʥʥʷ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ˇʨʫʥʪʫ ʚʥʘʩʣʽʜʦʢ ʙʫʜʽʚʥʠʮʪʚʘ ʚʽʡʩʴʢʦʚʠʭ 

ʽʥʞʝʥʝʨʥʠʭ ʬʦʨʪʠʬʽʢʘʮʽʡʥʠʭ ʩʧʦʨʫʜ ʘʙʦ ʚʠʙʫʭʽʚ. 

V ʟʘʩʤʽʯʝʥʽʩʪʴ ʧʦʙʫʪʦʚʠʤʠ ʚʽʜʭʦʜʘʤʠ, ʱʦ ʥʝ ʻ ʧʝʨʰʦʯʝʨʛʦʚʦʶ ʟʘʜʘʯʝʶ ʧʽʜ ʯʘʩ 
ʚʦʻʥʥʠʭ ʜʽʡ, ʘʣʝ ʧʽʜʩʠʣʶʻ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʝʢʦʣʦʛʽʶ ʷʢ ʢʨʘʾʥʠ, ʪʘʢ ʽ ʩʚʽʪʫ. 

ʊʘʢ, ʧʦʷʚʽ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʥʘʬʪʦʟʘʙʨʫʜʥʝʥʠʭ ʟʝʤʝʣʴ ʩʧʨʠʷʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ 

ʪʝʨʦʨʠʩʪʠʯʥʠʭ ʘʪʘʢ ʧʦ ʝʣʝʤʝʥʪʘʭ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ɿʥʘʯʥʘ ʯʘʩʪʢʘ ʟʚʽʣʴʥʝʥʠʭ 

ʪʝʨʠʪʦʨʽʡ ʧʦʪʨʝʙʫʻ ʨʦʟʤʽʥʫʚʘʥʴ ʥʘ ʟʜʽʡʩʥʝʥʥʷ ʷʢʠʭ ʥʝʦʙʭʽʜʥʦ ʚʠʪʨʘʪʠʪʠ ʜʝʩʷʪʠʣʽʪʪʷ. 

ʇʽʩʣʷ ʯʠʩʣʝʥʥʠʭ ʚʠʙʫʭʽʚ ʚ ʟʝʤʣʽ ʟʘʣʠʰʘʶʪʴʩʷ ʭʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ, ʷʢʽ ʧʽʩʣʷ 

ʧʨʠʨʦʜʥʠʭ ʦʧʘʜʽʚ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʩʽʨʯʘʥʫ ʢʠʩʣʦʪʫ, ʪʘ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ (ʤʽʜʴ, ʮʠʥʢ, 

ʩʚʠʥʝʮʴ ʪʦʱʦ). ɺʩʝ ʮʝ  ʟʥʝʰʢʦʜʞʫʻ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʦʜʶʯʽʩʪʴ 

ʟʝʤʝʣʴ, ʪʘ  ʫʪʚʦʨʶʻ ʥʦʚʽ ʚʠʜʠ ʜʝʛʨʘʜʦʚʘʥʠʭ ʟʝʤʝʣʴ: ʟʽ ʟʥʠʞʝʥʥʷʤ ʮʽʥʥʦʩʪʽ ʪʘ ʟʽ 

ʟʥʠʞʝʥʥʷʤ ʨʦʜʶʯʦʩʪʽ ʘʙʦ ʥʝʧʨʠʜʘʪʥʽ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʊʦʙʪʦ, ʚʪʨʘʯʘʻʪʴʩʷ ʦʩʦʙʣʠʚʘ 

ʨʦʣʴ ʮʽʥʥʠʭ ʦʨʥʠʭ ʟʝʤʝʣʴ ʚ ʧʨʦʜʦʚʦʣʴʯʽʡ, ʝʢʦʣʦʛʽʯʥʠʡ, ʝʥʝʨʛʝʪʠʯʥʽʡ ʽ ʩʦʮʽʘʣʴʥʽʡ 

ʙʝʟʧʝʮʽ ʜʝʨʞʘʚʠ ï ʚʦʥʠ ʚʪʨʘʯʘʶʪʴ ʩʚʦʶ ʧʨʠʨʦʜʥʫ ʪʘ ʧʦʪʝʥʮʽʡʥʫ ʨʦʜʶʯʽʩʪʴ; ʟʥʠʢʘʻ 

ʟʜʘʪʥʽʩʪʴ ʨʦʜʶʯʠʭ ʟʝʤʝʣʴ ʟʘʜʦʚʦʣʴʥʷʪʠ ʧʦʪʨʝʙʠ ʨʦʩʣʠʥ ʚ ʝʣʝʤʝʥʪʘʭ ʞʠʚʣʝʥʥʷ, ʚʦʜʽ, 

ʧʦʚʽʪʨʽ ʽ ʪʝʧʣʽ ʚ ʢʽʣʴʢʦʩʪʽ, ʜʦʩʪʘʪʥʽʡ ʜʣʷ ʾʭ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʷʢʽ ʚ ʩʫʢʫʧʥʦʩʪʽ ʻ 

ʦʩʥʦʚʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʾʭ ʷʢʦʩʪʽ [5]. ʗʢ ʥʘʩʣʽʜʦʢ, ʚʥʘʩʣʽʜʦʢ ʚʦʻʥʥʠʭ ʜʽʡ ʚʽʜʧʦʚʽʜʥʦ 

ʟôʷʚʣʷʶʪʴʩʷ ʟʝʤʣʽ ʟʽ ʟʥʠʞʝʥʥʷʤ ʮʽʥʥʦʩʪʽ, ʟʽ ʟʥʠʞʝʥʥʷʤ ʨʦʜʶʯʦʩʪʽ ʘʙʦ ʥʝʧʨʠʜʘʪʥʽ ʜʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʜʽʡʩʥʝʥʦ ʨʦʟʧʦʜʽʣ ʜʝʛʨʘʜʘʮʽʾ ʟʝʤʝʣʴ ʚʥʘʩʣʽʜʦʢ ʚʦʻʥʥʠʭ ʜʽʡ ʟʘ 

ʚʠʜʘʤʠ (ʨʠʩ. 1). ʂʨʽʤ ʪʦʛʦ, ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʟʘʭʦʜʠ ʱʦʜʦ ʾʭ ʚʽʜʥʦʚʣʝʥʥʷ. ʅʘ ʧʽʜʩʪʘʚʽ 

ʧʦʩʪʽʡʥʦʛʦ ʝʢʦʣʦʛʦ-ʛʝʦʜʝʟʠʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʜʝʛʨʘʜʦʚʘʥʠʭ ʟʝʤʝʣʴ ʧʦʚʠʥʥʦ 

ʧʨʠʡʤʘʪʠʩʷ ʨʽʰʝʥʥʷ ʱʦʜʦ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʧʦʩʪʽʡʥʦʛʦ ʢʦʨʠʛʫʚʘʥʥʷ ʜʽʡ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ 

ʚʽʜʥʦʚʣʝʥʥʷ ʟʝʤʝʣʴ ʪʘ ʥʝʜʦʧʫʱʝʥʥʷ ʧʦʛʽʨʰʝʥʥʷ ʽ ʪʘʢ ʾʭ ʚʘʞʢʦʛʦ ʩʪʘʥʫ. 

ʉʴʦʛʦʜʥʽ ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʤʠ ʟʘʭʦʜʘʤʠ ʚʽʜʥʦʚʣʝʥʥʷ ʟʝʤʝʣʴ ʬʘʭʽʚʮʽ 

ʚʚʘʞʘʶʪʴ ʢʦʥʩʝʨʚʘʮʽʶ ʘʙʦ ʨʝʥʘʪʫʨʘʣʽʟʘʮʽʶ ï ʧʦʩʪʫʧʦʚʝ ʧʦʚʝʨʥʝʥʥʷ ʜʦ ʧʨʠʨʦʜʥʦʛʦ 

ʩʪʘʥʫ [3]. ɿʘʭʦʜʠ ʱʦʜʦ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʻ ʢʦʤʧʣʝʢʩʦʤ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ, ʪʝʭʥʽʯʥʠʭ ʽ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʚʽʜʥʦʚʣʝʥʥʷ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ, 

ʧʦʣʽʧʰʝʥʥʷ ʩʪʘʥʫ ʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʦʨʫʰʝʥʠʭ ʟʝʤʝʣʴ, ʥʘʙʫʣʠ ʟʥʘʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʫ 

ʛʽʨʥʠʯʦʚʠʜʦʙʫʚʥʽʡ ʩʬʝʨʽ, ʪʦʤʫ ʪʘʢʦʞ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʽ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ 

ʜʝʛʨʘʜʦʚʘʥʠʭ ʟʝʤʝʣʴ ʚʥʘʩʣʽʜʦʢ ʚʦʻʥʥʠʭ ʜʽʡ [5]. 

ʈʝʘʙʽʣʽʪʘʮʽʷ ˇʨʫʥʪʽʚ ʥʘ ʤʽʩʮʷʭ ʦʙʩʪʨʽʣʽʚ ʧʦʣʷʛʘʻ ʪʘʢʦʞ ʚ ʦʯʠʱʝʥʥʽ ʟʝʤʝʣʴ ʚʽʜ 

ʭʽʤʽʯʥʠʭ ʟʘʣʠʰʢʽʚ, ʷʢʽ ʟʘʣʠʰʘʶʪʴʩʷ ʚ ˇʨʫʥʪʽ ʚʥʘʩʣʽʜʦʢ ʚʦʻʥʥʠʭ ʜʽʡ, ʯʦʤʫ ʩʧʨʠʷʪʠʤʝ 

ʩʘʤʝ ʬʽʪʦʨʝʤʝʜʽʘʮʽʷ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ [4]. ɿʘʛʘʣʦʤ, 

ʫʩʽ ʧʦʜʘʣʴʰʽ ʜʽʾ ʩʣʽʜ ʩʧʨʷʤʫʚʘʪʠ ʥʘ ʚʠʨʽʰʝʥʥʷ ʧʠʪʘʥʥʷ ʨʝʚʽʪʘʣʽʟʘʮʽʾ ʪʝʨʠʪʦʨʽʡ. 

ʅʘʧʨʷʤʠ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʝʦʙʭʽʜʥʦ ʟʦʩʝʨʝʜʠʪʠ ʩʘʤʝ ʥʘ ʟʘʭʦʜʘʭ ʱʦʜʦ 

ʚʽʜʥʦʚʣʝʥʥʷ ʜʝʛʨʘʜʦʚʘʥʠʭ ʟʝʤʝʣʴ ʚʥʘʩʣʽʜʦʢ ʚʦʻʥʥʠʭ ʜʽʡ ʫ ʨʦʟʨʽʟʽ ʚʠʜʽʚ ʜʝʛʨʘʜʘʮʽʾ.   
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ɼʽʜʠʯʝʥʢʦ ʅ.ʄ. ʩʪʫʜʝʥʪʢʘ ʟɿɯʂ- 61 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʇʣʝʰʢʘʥʦʚʩʴʢʘ ɸ.ʄ., ʜ.ʪ.ʥ.,  ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʟʝʤʣʝʫʩʪʨʦʶ 

ʽ ʢʘʜʘʩʪʨʫ  

(ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʘʨʭʽʪʝʢʪʫʨʠ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ) 

 

ɿɽʄɽʃʔʅɯ ɼɯʃʗʅʂʀ ɼʃʗ ʈʆɿʄɯʑɽʅʅʗ ɻʋʈʊʆɾʀʊʂɯɺ  

ʗʂ ʉʂʃɸɼʆɺɯ ɽʃɽʄɽʅʊʀ ʄɽʈɽɾɯ ɿɸʂʃɸɼɯɺ ɺʀʑʆɰ ʆʉɺɯʊʀ 

 

ɿʘ ʽʥʬʦʨʤʘʮʽʻʶ ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʩʪʘʪʠʩʪʠʢʠ ʋʢʨʘʾʥʠ, ʩʪʘʥʦʤ ʥʘ ʧʦʯʘʪʦʢ 2019-

2020 ʥʘʚʯʘʣʴʥʦʛʦ ʨʦʢʫ ʚ ʋʢʨʘʾʥʽ, ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʪʠʤʯʘʩʦʚʦ ʦʢʫʧʦʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ 

ɸʈ ʂʨʠʤ, ʤ. ʉʝʚʘʩʪʦʧʦʣʷ ʪʘ ʯʘʩʪʠʥʠ ʪʠʤʯʘʩʦʚʦ ʦʢʫʧʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ ɼʦʥʝʮʴʢʦʾ ʪʘ 

ʃʫʛʘʥʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʥʘʣʽʯʫʚʘʣʦʩʷ 687 ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʚ ʷʢʠʭ ʟʜʦʙʫʚʘʣʦ ʚʠʱʫ 

ʦʩʚʽʪʫ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ 1266,1 ʪʠʩ. ʩʪʫʜʝʥʪʽʚ [1]. ʑʦʨʽʯʥʦ ʜʦ 50% ʩʪʫʜʝʥʪʽʚ [2] 

ʧʦʪʨʝʙʫʶʪʴ ʤʽʩʮʷ ʚ ʛʫʨʪʦʞʠʪʢʫ. ʏʠʤʘʣʦ ʩʪʫʜʝʥʪʽʚ ʥʝ ʦʪʨʠʤʫʶʪʴ ʤʦʞʣʠʚʦʩʪʽ 

ʧʦʩʝʣʠʪʠʩʷ ʫ ʛʫʨʪʦʞʠʪʢʫ ʽ ʟʤʫʰʝʥʽ ʚʠʥʘʡʤʘʪʠ ʧʨʠʚʘʪʥʝ ʞʠʪʣʦ ʟʘ ʚʠʩʦʢʠʤʠ ʮʽʥʘʤʠ. 

ʉʘʤʝ ʪʦʤʫ, ʚʠʜʽʣʝʥʥʷ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ʡ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʙʫʜʽʚʝʣʴ 

ʪʠʤʯʘʩʦʚʦʛʦ ʧʨʦʞʠʚʘʥʥʷ ʷʢ ʩʢʣʘʜʦʚʦʾ ʟʘʢʣʘʜʫ ʚʠʱʦʾ ʦʩʚʽʪʠ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʠʤ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʥʦ ʥʘ ʧʨʠʢʣʘʜʽ ʤʝʨʝʞʽ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʤʽʩʪʘ ʂʠʻʚʘ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʜʢʨʠʪʠʭ ʜʘʥʠʭ ɿʝʤʝʣʴʥʦʛʦ ʢʘʜʘʩʪʨʫ ʋʢʨʘʾʥʠ [3]. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧ. 5.9. ɼɹʅ ɺ2.2-3:2018 ʥʘ ʜʽʣʷʥʢʘʭ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ ʩʣʽʜ 

ʧʝʨʝʜʙʘʯʘʪʠ ʥʘʩʪʫʧʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʦʥʠ: ʥʘʚʯʘʣʴʥʫ, ʥʘʚʯʘʣʴʥʦ-ʚʠʨʦʙʥʠʯʫ, 

ʥʘʚʯʘʣʴʥʦ-ʜʦʩʣʽʜʥʫ, ʬʽʟʢʫʣʴʪʫʨʥʦ-ʩʧʦʨʪʠʚʥʫ, ʚʽʜʧʦʯʠʥʢʫ, ʛʦʩʧʦʜʘʨʩʴʢʫ, ʞʠʪʣʦʚʫ (ʟʘ 

ʥʘʷʚʥʦʩʪʽ ʛʫʨʪʦʞʠʪʢʽʚ). ʇʣʦʱʽ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʥʘʚʯʘʣʴʥʦʾ ʟʦʥʠ ʟʘʣʝʞʥʦ ʚʽʜ ʧʨʦʬʽʣʶ 

ɿɺʆ ʽ ʢʽʣʴʢʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʚʘʨʽʶʶʪʴ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ (ʥʘ 1000 ʩʪʫʜʝʥʪʽʚ): ʜʣʷ 

ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʧʨʠʡʤʘʻʪʴʩʷ 5,5ï7,5 ʛʘ; ʪʝʭʥʽʯʥʠʭ ʚʠʰʽʚ ï 6-8 ʛʘ; ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ï 7-8 ʛʘ; ʤʝʜʠʯʥʠʭ, ʶʨʠʜʠʯʥʠʭ ʪʦʱʦ ï 3-4 ʛʘ. ɾʠʪʣʦʚʘ ʟʦʥʘ ʤʦʞʝ ʬʦʨʤʫʚʘʪʠʩʷ ʷʢ ʚ 

ʤʝʞʘʭ ɿɺʆ, ʪʘʢ ʽ ʧʦʟʘ ʡʦʛʦ ʤʝʞʘʤʠ. 

ʅʘ ʙʘʣʘʥʩʽ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʱʦ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʧʽʜʧʦʨʷʜʢʫʚʘʥʥʽ 

ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ, ʟʥʘʭʦʜʠʪʴʩʷ 1246 ʛʫʨʪʦʞʠʪʢʽʚ ʟʘʛʘʣʴʥʦʶ ʧʣʦʱʝʶ 

5248,1 ʪʠʩ. ʤ2 [2]. ʅʘʧʨʠʢʣʘʜ, ʚ ʂʠʾʚʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ 

ʘʨʭʽʪʝʢʪʫʨʠ, ʜʝ ʥʘʚʯʘʻʪʴʩʷ ʙʽʣʷ 10,5 ʪʠʩ. ʩʪʫʜʝʥʪʽʚ, ʥʘʣʽʯʫʻʪʴʩʷ 8 ʛʫʨʪʦʞʠʪʢʽʚ 

ʟʘʛʘʣʴʥʦʶ ʤʽʩʪʢʽʩʪʶ 3400 ʤʽʩʮʴ (ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ï 32%). 

ɿʛʽʜʥʦ ʯʠʥʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ɿɺʆ ʤʦʞʫʪʴ ʙʫʪʠ ʨʽʟʥʦʾ ʬʦʨʤʠ ʚʣʘʩʥʦʩʪʽ. ʊʘʢ, ʚ 

ʤʽʩʪʽ ʂʠʻʚʽ ʩʝʨʝʜ 123 ɿɺʆ ï 53 ʟʘʢʣʘʜʠ ʤʘʶʪʴ ʜʝʨʞʘʚʥʫ ʬʦʨʤʫ ʚʣʘʩʥʦʩʪʽ; 8 ï 

ʢʦʤʫʥʘʣʴʥʫ ʚʣʘʩʥʽʩʪʴ; ʽ 62 ʟʘʢʣʘʜʠ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʧʨʠʚʘʪʥʽʡ ʚʣʘʩʥʦʩʪʽ. 

ɿʘʢʣʘʜ ʦʩʚʽʪʠ ʚ ʷʢʦʩʪʽ ʛʫʨʪʦʞʠʪʢʫ ʜʣʷ ʪʠʤʯʘʩʦʚʦʛʦ ʧʨʦʞʠʚʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʤʦʞʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʧʝʮʽʘʣʴʥʦ ʟʙʫʜʦʚʘʥʽ ʘʙʦ ʦʙʣʘʰʪʦʚʘʥʽ ʜʣʷ ʮʴʦʛʦ ʞʠʪʣʦʚʽ ʙʫʜʠʥʢʠ, 

ʦʨʝʥʜʦʚʘʥʽ ʞʠʪʣʦʚʽ ʙʫʜʠʥʢʠ. 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʩʚʽʜʯʠʪʴ, ʱʦ ʯʘʩʪʠʥʘ ɿɺʆ, ʧʝʨʝʚʘʞʥʦ ʚʽʡʩʴʢʦʚʦʛʦ ʧʨʦʬʽʣʶ, 

ʤʘʶʪʴ ʛʫʨʪʦʞʠʪʢʠ ʜʣʷ ʩʣʫʭʘʯʽʚ (ʢʘʟʘʨʤʠ) ʚ ʤʝʞʘʭ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ɿɺʆ ʧʦʨʫʯ ʟ 

ʥʘʚʯʘʣʴʥʠʤʠ ʢʦʨʧʫʩʘʤʠ.  ɹʽʣʴʰʽʩʪʴ ʛʫʨʪʦʞʠʪʢʽʚ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʥʘ ʚʽʜʩʪʘʥʽ ʚʽʜ 100 ʤ 

ʜʦ 1500 ʤ ʚʽʜ ɿɺʆ (ʜʠʚ. ʨʠʩ. 1) ʘʙʦ ʚ 20-ʪʠ ʭʚʠʣʠʥʥʽʡ ʧʽʰʦʭʽʜʥʽʡ ʜʦʩʪʫʧʥʦʩʪʽ. ɸʣʝ ʻ 

ʛʫʨʪʦʞʠʪʢʠ, ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʧʦʥʘʜ ʥʦʨʤʘʪʠʚʥʽʡ ʚʽʜʩʪʘʥʽ ï ʜʦ 20 ʢʤ ʚ ʤʝʞʘʭ ʂʠʻʚʘ 

ʘʙʦ ʥʘʚʽʪʴ ʧʦʟʘ ʤʝʞʘʤʠ ʂʠʻʚʘ (ʥʘʧʨʠʢʣʘʜ, ʛʫʨʪʦʞʠʪʦʢ ʅʘʋʂʄɸ ʚ ʩʤʪ. ɺʦʨʟʝʣʴ ʥʘ 

ʚʽʜʩʪʘʥʽ 30 ʢʤ ʚʽʜ ʫʥʽʚʝʨʩʠʪʝʪʫ). 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʛʫʨʪʦʞʠʪʦʢ ʻ ʯʘʩʪʠʥʦʶ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ ʇʨʦʪʝ, ʷʢʱʦ 

ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʜʘʥʽ ʚʽʜʢʨʠʪʦʾ ʂʘʜʘʩʪʨʦʚʦʾ ʢʘʨʪʠ ʋʢʨʘʾʥʠ [3], ʪʦ ʤʦʞʥʘ ʧʝʨʝʩʚʽʜʯʠʪʠʩʴ, 

ʱʦ ʧʨʘʚʘ ʚʣʘʩʥʦʩʪʽ ʥʘ ʟʝʤʝʣʴʥʽ ʜʽʣʷʥʢʠ, ʜʝ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʦʢʨʝʤʽ ʝʣʝʤʝʥʪʠ ɿɺʆ ï 

ʥʘʚʯʘʣʴʥʽ ʢʦʨʧʫʩʠ, ʛʫʨʪʦʞʠʪʢʠ ʪʘ ʽʥ., ʥʝ ʟʘʚʞʜʠ ʩʧʽʚʧʘʜʘʶʪʴ (ʜʠʚ. ʈʠʩ. 1), ʥʝ 

ʜʠʚʣʷʯʠʩʴ ʥʘ ʪʝ, ʰʦ ɿɺʆ ʻ ʻʜʠʥʠʤ ʩʫʙôʻʢʪʦʤ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ. ɿʝʤʝʣʴʥʽ ʜʽʣʷʥʢʠ ʜʣʷ 



ʉʝʢʮʽʷ 5 ï ɻʝʦʜʝʟʽʷ ʪʘ ʟʝʤʣʝʫʩʪʨʽʡ 

ʄʘʪʝʨʽʘʣʠ X ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çʄʦʣʦʜʴ: ʥʘʫʢʘ ʪʘ ʽʥʥʦʚʘʮʽʾè 

151 

ʨʦʟʤʽʱʝʥʥʷ ʙʫʜʽʚʝʣʴ ʜʣʷ ʪʠʤʯʘʩʦʚʦʛʦ ʧʨʦʞʠʚʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʷʢ 

ʜʝʨʞʘʚʥʦʾ, ʪʘʢ ʽ ʢʦʤʫʥʘʣʴʥʦʾ ʽ ʧʨʠʚʘʪʥʦʾ ʚʣʘʩʥʦʩʪʽ.  

ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʙʫʜʽʚʥʠʮʪʚʘ ʽ 

ʘʨʭʽʪʝʢʪʫʨʠ ʦʩʥʦʚʥʘ ʟʝʤʝʣʴʥʘ ʜʽʣʷʥʢʘ, ʥʘ ʷʢʽʡ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʥʘʚʯʘʣʴʥʽ ʢʦʨʧʫʩʠ ʽ 

ʯʘʩʪʠʥʘ ʛʫʨʪʦʞʠʪʢʽʚ, ʧʝʨʝʙʫʚʘʻ ʚ  ʢʦʤʫʥʘʣʴʥʽʡ ʚʣʘʩʥʦʩʪʽ, ʘ ʟʝʤʝʣʴʥʘ ʜʽʣʷʥʢʘ, ʥʘ ʷʢʽʡ 

ʨʦʟʪʘʰʦʚʘʥʽ ʛʫʨʪʦʞʠʪʢʠ ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ, ï ʚ ʢʦʤʫʥʘʣʴʥʽʡ ʚʣʘʩʥʦʩʪʽ.  ʎʝ 

ʤʦʞʝ ʙʫʪʠ ʦʙʫʤʦʚʣʝʥʦ ʪʠʤ, ʱʦ ʙʫʜʽʚʣʽ ʛʫʨʪʦʞʠʪʢʽʚ, ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʟʝʤʝʣʴʥʠʭ 

ʜʽʣʷʥʢʘʭ ʟ ʮʽʣʴʦʚʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ 02.04 ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʙʫʜʽʚʝʣʴ 

ʪʠʤʯʘʩʦʚʦʛʦ ʧʨʦʞʠʚʘʥʥʷ ʘʙʦ 02.03 ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʙʘʛʘʪʦʢʚʘʨʪʠʨʥʦʛʦ ʞʠʪʣʦʚʦʛʦ ʙʫʜʠʥʢʫ ʧʝʨʝʙʫʚʘʶʪʴ ʚ ʦʨʝʥʜʽ ʜʘʥʦʛʦ ʩʫʙôʻʢʪʘ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ. 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ɸʥʘʣʽʟ ʧʨʘʚʦʚʦʛʦ ʩʪʘʪʫʩʫ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʢʦʤʧʣʝʢʩʫ ɿɺʆ ʂʠʻʚʘ. 

 

ɺʠʩʥʦʚʢʠ. ʇʨʦʚʝʜʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʠʣʦ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ: 

1. ɯʩʥʫʻ ʽʩʪʦʪʥʘ ʧʦʪʨʝʙʘ ʚ ʤʽʩʮʷʭ ʪʠʤʯʘʩʦʚʦʛʦ ʧʨʦʞʠʚʘʥʥʷ ï ʛʫʨʪʦʞʠʪʢʘʭ ʜʣʷ 

ʩʪʫʜʝʥʪʽʚ ɿɺʆ (ʧʦʥʘʜ 50%)  

2. ɿʘʢʣʘʜʠ ʚʠʱʦʾ ʦʩʚʽʪʠ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʩʢʣʘʜʥʠʡ ʤʘʡʥʦʚʠʡ ʢʦʤʧʣʝʢʩ, 
ʷʢʠʡ ʚʢʣʶʯʘʻ ʨʽʟʥʦʧʨʦʬʽʣʴʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʝʣʝʤʝʥʪʠ, ʯʘʩʪʦ ʨʽʟʥʦʛʦ ʮʽʣʴʦʚʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʟ ʨʽʟʥʦʾ ʬʦʨʤʠ ʚʣʘʩʥʦʩʪʽ ʥʘ ʟʝʤʝʣʴʥʽ ʜʽʣʷʥʢʠ ʜʣʷ ʾʭ ʨʦʟʤʽʱʝʥʥʷ ʽ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

3. ʄʝʨʝʞʘ ɿɺʆ ʤʽʩʪʘ ʂʠʻʚʘ ʤʘʻ ʨʦʟʚʠʥʝʥʠʡ ʩʢʣʘʜʥʠʡ ʭʘʨʘʢʪʝʨ ʟ ʩʫʪʪʻʚʦʶ 
ʨʦʟʙʽʞʥʽʩʪʶ ʚ ʧʦʢʘʟʥʠʢʘʭ ʚʟʘʻʤʥʦʾ ʜʦʩʷʞʥʦʩʪʽ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ 

 

1. ɿʘʢʣʘʜʠ ʚʠʱʦʾ ʦʩʚʽʪʠ. ɼʝʨʞʘʚʥʘ ʩʣʫʞʙʘ ʩʪʘʪʠʩʪʠʢʠ ʋʢʨʘʾʥʠ. 

2. ʇʨʦ ʩʭʚʘʣʝʥʥʷ ʂʦʥʮʝʧʮʽʾ ʮʽʣʴʦʚʦʾ ʩʦʮʽʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ 

ʨʦʟʙʫʜʦʚʠ ʤʝʨʝʞʽ ʛʫʨʪʦʞʠʪʢʽʚ ʜʣʷ ʧʨʦʞʠʚʘʥʥʷ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ 


